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

BOM NUMBER BOM NAME BOM OPTIONS
630-9334 PCBA, 2.4GHZ, 256SAM_VRAM, M98 M98_COMMON, EEE_0ZA, CPU_2_4GHZ, FB_256_SAMSUNG
630-9335 PCBA, 2.4GHZ, 256HYN_VRAM, M98 M98_COMMON, EEE_0ZB, CPU_2_4GHZ,FB_256_HYNIX
630-9336 PCBA, 2.5GHZ, 512SAM_VRAM, M98 M98_COMMON, EEE_0%C, CPU_2_5GHZ, FB_512_SAMSUNG
630-9337 PCBA,2.5GHZ,512QIM_VRAM, M98 M98_COMMON, EEE_02D, CPU_2_5GHZ, FB_512_QIMONDA
630-9585 PCBA, 2.8GHZ,512SAM_VRAM, M98 M98_COMMON, EEE_2NH, CPU_2_8GHZ, FB_512_SAMSUNG
630-9586 PCBA,2.8GHZ,512QIM_VRAM, M98 M98_COMMON, EEE_2NJ, CPU_2_8GHZ, FB_512_QIMONDA

M98 BOM Groups

BOM GROUP

BOM OPTIONS

M98__COMMON

ALTERNATE, COMMON, M98_COMMON1, M98_COMMON2, M98_COMMON3, M98_DEBUG, M98_PROGPARTS

M98_COMMON1

ONEWIRE_PU, ISL6258A, MEMRESET_HW, MEMRESET_MCP, MCP_B02, MCP_PROD, MCPSEQ_SMC

M98_COMMON2

BKLT_PLL_NOT, BMON_ENG, MIKEY, BOOT_MODE_USER, GPUVID_1P00V, MUXGFX

M98__COMMON3

DPMUX_EN_SO, DP_ESD, EG_PWRSEQ_HW, DP_CA_DET_EG_PLD, MCP_CS1_NO

M98_DEBUG

SMC_DEBUG_YES, XDP, LPCPLUS, VREFMRGN

M98_PROGPARTS

GMUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTIONS

FB_256_SAMSUNG

VRAM4, VRAM_256_SAMSUNG

FB_256_HYNIX

VRAM4, VRAM_256_HYNIX

FB_512_SAMSUNG

VRAM4, VRAM_512_SAMSUNG

FB_512_QIMONDA

VRAM4, VRAM_512_QIMONDA

Bar Code

Labels / EEE #'s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
826-4393 1 LBL, P/N LABEL,PCB,28MM X 6 MM [EEE:0ZA] CRITICAL EEE_0ZA
826-4393 1 LBL, P/N LABEL,PCB,28MM X 6 MM [EEE:0ZB] CRITICAL EEE_O0ZB
826-4393 1 LBL, P/N LABEL,PCB,28MM X 6 MM [EEE:0ZC] CRITICAL EEE_0zC
826-4393 1 LBL, P/N LABEL,PCB,28MM X 6 MM [EEE:0ZD] CRITICAL EEE_0ZD
826-4393 1 LBL, P/N LABEL,PCB,28MM X 6 MM [EEE:2NH] CRITICAL EEE_2NH
826-4393 1 LBL, P/N LABEL,PCB,28MM X 6 MM [EEE:2NJ] CRITICAL EEE_2NJ

Module Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33753639 1 I, PDC, SLBAN, PRQ, 2. 4G, 25W, 1066, MO, 3M, BGA U1000 CRITICAL CPU_2_4GHZ
33753640 1 I, PDC, SLIBX, PRQ, 2. 53G, 351, 1066, CO, 6M, BGA U1000 CRITICAL CPU_2_5GHZ
33850554 1 1C,GPU, 55nm, NV G96-GS,BGA969, LF U8000 CRITICAL
33850570 1 IC,RTL8211CL,GIGE TRANSCEIVER, 48P TQF' u3700 CRITICAL
33850523 1 1C,FW643-06, 1394B PHY/OHCI LINK/PCI-E,12 Uu4100 CRITICAL
33850600 1 IC,GMCP,MCP79-B0O1, 35x35MM, BGA1437 Ul400 CRITICAL MCP_BO1
33850563 1 IC,SMC,HS8/2117,9MMXIMM, TLP U4900 CRITICAL SMC_BLANK
34152289 1 IC,SMC,DEVELOPMENT, M98 U4900 CRITICAL SMC_PROG
33550384 1 IC,32MBIT 8-PIN SPI SERIAL FLASH,SOICS U6100 CRITICAL BOOTROM_BLANK
34152366 1 IC,EFI ROM,DEVELOPMENT,M98 U6100 CRITICAL BOOTROM_PROG
34182272 1 IC,HDCP ROM,NVG96, 8 PIN SOIC,LF,HF u8770 CRITICAL HDCP_YES
34152384 1 IR, ENCORE II, CY7C63803-LOXC U4800 CRITICAL
33850635 1 IC,GMCP,MCP79-B02, 35x35MM, BGA1437 Ul400 CRITICAL MCP_BO02
34152383 1 IC,PSOC +W/USB,56PIN,MLF,M98 U5701 CRITICAL TPAD_PROG
337583641 1 1c,p B43,PRQ, 2.8G, 35W, 1066, CO, 6M, BGA U1000 CRITICAL CPU_2_8GHZ
33350482 4 IC, SGRAM, GDDR3, 16Mx32, 800MHZ, 136 FBGA UB8400,U8450,U8500,U855 CRITICAL VRAM_256_SAMSUNG
33350483 4 IC, SGRAM, GDDR3, 16Mx32, 900MHZ, 136 FBGA U8400,U8450,U8500,U855 CRITICAL VRAM_256_HYNIX
33350481 a4 IC, SGRAM, GDDR3, 32Mx32, 900MHZ, 136 FBGA U8400,U8450,U8500,U855 CRITICAL VRAM_512_SAMSUNG
33350472 a4 IC, SGRAM, GDDR3, 32Mx32, 900MHZ, 136 FBGA U8400,U8450,U8500,U855 CRITICAL VRAM_512_QIMONDA

PART NUMBER ﬁk;?RxG;;FECR BOM OPTION REF DES COMMENTS :

13850603 13850602 ALL u

35351681 35351294 ALL LMV2011, OPA

15250276 15250683 ALL Maglay to pal

34182367 34152366 ALL M t T

15250876 15250867 ALL 12 alt

15750058 15750055 ALL Delta alt to TDK Magnetic

35382312 35351466 ALL INTERSIL ALT TO INTERSI

514-0612 514-0607 ALL FOXLINK XCVR ALT TO FOXCONN

514-0613 514-0608 ALL FOXLINK RCVR ALT TO FOXCONN

15250915 15250796 ALL 1ag. it ta ntec IND

BOM Configuration

SYNC_MASTER=N/A
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1.05vV TO 3.3V LEVEL TRANSLATOR
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87 10
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XDP_TDO
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1 2 XDP_TDO_CONN 15

21 23

21

Ul400
MCP

JTAG _MCP_TDO

XDP connector

XDP
RO0604 PLACEMENT_NOTE=Place near pin U1400.F19

1 2 JTAG_MCP_TDO_CONN

2 132211 10 .
From XDP connector
JTAG_ALLDEV JTAG_ALLDEV
» _ e e XDP_TCK
1C0601 1C0602 o OE
0.1UF ——0.1UF 10 XDP_TDI
2 18, 2 18 o D XDP_TMS
CER GEE s Oy XDP_TRST L
JTAG_ALLDEV
R0O601"
10K
1/18W
MEILE
402, i
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VCCA VCCB .
U0600 or via level translator
NLSV4T244
5713 10 6 XDP_TCK 2 |a1 UOFN gy 10 waxe_sasserans  JTAG MCP_TCK .
NOSTUFF 3 a2 B2 JTAG MCP_TDT .
RO602¢ 8713 10 6 XDP_TMS 4 a3 ) B3[_8 JTAG_MCP_TMS -
0 o 1510 6 XDP_TRST L 5 |pg JTRGALLDEV L.l 4 vaxg_nass—rene  JTAG _MCP_TRST L .,
1/1;';.‘ 1
"Fies, JTAG LVL TRANS EN L 12 Jog* §6%606
GND 5%
1/16W
) e
vce
Uu0601
74LVR1G07 — GPU_JTAG_TCK .
GPU_JTAG_TDI .
2|a !Q\ Y|4 GPU_JTAG_TMS B
, o — GPU_JTAG_TRST L N
GMUX CPLD Programming Port  Nex—¢ gorges NC2—xNC -
GND

CRITICAL

J0600
1909782

M-RT-SM

=PP3V3_S0_XDP _

TDO

513

GPU_JTAG_TDO

U 13

XDP connector

PLACEMENT_NOTE=Place close to U0600

TDT

TMS

TCK

JTAG_GMUX_ TCK

JTAG _GMUX TDT
JTAG GMUX TMS

JTAG_GMUX TDO

NOSTUFF
RO0605 PLACEMENT_NOTE=Place close to U8000
76 95 s _=PP3V3_ GPU_VDD3 1 LK 2 GPU_JTAG_TMS ;
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Functional Test Points ICT Test Points

Fan Connectors CPU FSB NO_TESTs

NO_TEST
FUNC_TEST
— TRUE ggg iDé<il ..3> 10 14 87
D TRUE 10 14 87
— TRUE FSB_ADSTB_L<1..0> 10 14 87
3 TPs
o TRUE =PP5V_S0 FAN LT ﬂ per Fan
F — TRUE FSB D _L<63..0> 10 14 87
—_ TRUE AN_LT PWM .
[—t TRUE FAN LT TACH I = TRUE FSB DINV L<3..0> 1o e
— TRUE FAN RT PWM .
N FAN RT TACH . - TRUE FSB DSTB L N<3..0> Lo 11 o
| — 5 TPs
F— GND = TRUE FSB DSTB L P<3..0> Lo 11 o
per Fan
| j — TRUE FSB_HIT L o 1 e
= — TRUE FSB_HITM L 10 14 87
— TRUE FSB_LOCK L 10 14 87
LVDS C £ — TRUE FSB _REQ L<4..0> 1o 14 87
onnectors
FUNC_TEST
= TRUE =PP3V3_S0_DDC_LCD R,
@ TRUE PP3V3_SW_LCD
= TRUE BKL_SYNC
= - LUDS DDC_CLK Speaker Connectors
E TRUE LVDS_DDC_DATA
IE TRUE LVDS CONN A DATA N<0> FUNC—TEST
= TRUE LVDS_CONN_A_DATA_P<0> = TRUE BI MIC LO 58 59
=> TRUE BI_MIC SHIELD
— TRUE LVDS_CONN_A_ DATA_N<1> = TRUE BI MIC HI
= TRUE LVDS_CONN_A_ DATA_P<1> =2 TRUE SPKRCONN_L_P_OUT
= TRUE. SPKRCONN I N OUT
= TRUE LVDS_CONN_A_ DATA_N<2> == TRUE SPKRCONN _R_P_OUT
[ TRUE LVDS_CONN_A_DATA_P<2> == TRUE SPKRCONN R N OUT
= TRUE. SPKRCONN_ S P OUT
0 TRUE LVDS_CONN_A_CLK_F_N /s TRUE SPKRCONN S N OUT IPD_FLEX_CONN
E TRUE LVDS CONN A CLK F P
= TRUE LVDS_CONN_B_DATA_ N<0> = TRUE PP3V3 S3 LDO o
= TRUE LVDS_CONN_B_DATA_ P<0> L TRUE GND = TRUE PP18V5 S3 o
— 6 TPs TPAD_GND_F B
L = TRUE. .
[ TRUE LVDS_CONN_B_DATA_ N<1> = TRUE Z2_CS_L o o
= TRUE LVDS_CONN_B_DATA P<1> [T TRUE Z2_ DEBUG3 0 o1
= TRUE 22 MOST 0 51
[En TRUE LVDS_CONN_B_DATA N<2> = TRUE 22_MISO 50 51
= TRUE LVDS_CONN_B_DATA P<2> = TRUE Z2_SCLK o o
[ S TRUE Z2_BOOST EN o
— TRUE LVDS_CONN_B_CLK F_N SATA ODD Connectors — TRUE 72 HOST INTN .
D TRUE LVDS_CONN_B_CLK_F_P DIE} TRUE 72 BOOT CFG1 o
i 50 51
= TRUE LED_RETURN_1 FUNC_TEST = TRUE Z2_ CLKIN o o
|":E’> TRUE LED_RETURN_2 => TRUE RN _Sk_O2D = TRUE Zz2_ KEY ACT L 0 5
= TRUE LED RETURN 3 D8 T — TRUE 22 RESET -
D LED_RETURN_ 4 = TRUE SATA_ODD_R2D P /s TRUE PSOC_MISO 0 s
— ;i:i LED_RETURN_5 = TRUE SATA ODD R2D N &) TRUE PSOC_MOSI o
s I - 50 51
= TRUE LED_RETURN_6 => TRUE SATA_ODD D2R C N [ TRUE PSOC_SCLK 50 5
= TRIE SATA ODD D2R C P = TRUE. SMBUS_SMC_A_S3_SDA. -
TRUE GND = TRUE SMBUS_SMC_A_S3_SCL s
£ = TRUE PSOC_F. CS_L o
EXCARD Connector = - TRUE PICKB_L w0 o
POWER RAILS
FUNC_TEST [ED-TRUE PM_SLP_S3_L 21 34 a 81
[ IRUE USB2 EXCARD CONN_N:: s KEYBOARD CONN
T TRUE USB2_ EXCARD_CONN_P:: ss o) IRUE PPBUS_G3H 8 a6
[T IRUE PCIE CLK100M EXCARD CONN_N-=:: s D IRUE PPBUS_CPU_IMVP_ TISNS 8 ”% TRUE PP3V42 G3H R
272 TRUE PCIE CLK100M EXCARD CONN_P - Trug PP3V42 G3H . IED WS 1
[ = X = TRUE. KBD o
> TRIE PCIE EXCARD R2D N s > TRuz PP5V_S3 TRUE WS KBD2
> IRUE PCIE EXCARD R2D P o TRuE PP5V_50 = TRUE WS KBD3 °
5> TRUE PCIE EXCARD D2R P [0 TRUE PPVCORE_S0_CPU = TRUE WS KBD4 ’
> IRUE PCIE EXCARD D2R Ni % [ taus PPVCORE S0 MCP REG = TRUE WS KBD5 0
— teuz  PP3V3 S3 EXCARD SWITCH-= — tene PPVCORE SO_MCP > TRUE WS KBD6 °
> TRUE PP3V3_ S0 EXCARD SWITCH:: E>_TEuE PP3V3_S5 = TRUE WS KBD7 °
= t=e PP1V5_S0_EXCARD SWITCH- > TRuE PP3V3_S3 = TRUE WS KBDS 0
> IRUE PLT RESET SWITCH L — Trur PP3V3 SO = TRUE WS_KBD9 ;
[=>TRUE EXCARD CPPE_L > teuz PP2V5_S0 = TRUE WS_KBD10 :
[ IRUE EXCARD CPUSB L = > TRUE PP1V2_S0 [z TRUE WS KBDI1 o
—>_ TRUE EXCARD CLKREQ CONN_L [>_1RuE PPIVE S0 [ TRUE WS KBD12 0
E TRUE SMBUS_MCP_0_CLK 13 21 E TRUE PP1V8RI1VS_S3 @ TRUE WS KBD13 :r
> TRUE SMBUS_MCP_0 DATA 5 7""'72‘@ TRUE PP1V8RIVS5 SO FET = TRUE WS KBD14 ’
&> TRUE PPMCEDDR ISNS = TRUE WS KBD15 CAP :
[ [us PRLVOS S0 keg D TROE WS _KBD16_NUM .
> TRUE PPLV2R1V05 S5 . = TRUE WS KBD17 ’
> TRUE PECPUVIT S0 . [ TRUE WS KBD18 ’
—>  TRUE PPCPUFSB_ISNS R — TRUE WS KBD19 :
TRUE _PPOVOROV75_S0O_DDRVIT . D
@ rug PP1V2R1VOS5_ENET e TRUE VV\Z]% IIEEDD%?L o
ED TRUE _ o
— Trug PP3V3_ENET_PHY TRUE WS KBD22 4
> 1eus PPVE_FW = TRUE WS KBD23 ° Functional / ICT Test
i ¥ 0
E—Teue PP1VO FW et TRUE WS_KBD_ONOFF_L o SYNC_MASTER=N/A SYNC_DATE=N/A
o —tas BESYSSR0EY : — TRUE WS_LEFT _SHIFT_KBD NOTICE OF PROPRIETARY PROPERTY
T3 TRUE ;F;I\II;OGSPSJG;ES TSNS s [ TRUE WS LEFT OPTION KBDs
ED—TRUE . o TRUE WS_CONTROL_KBD . THE INFORMATION CONTAINED HEREIN TS THE PROPRIETARY
[ thus PEVECORE GRU TRUE KBDLED ANODE REREES T hR EoT LG G Ty TG, THE POOSESIOR
[=>—teue PP1VS SOGPU _ISNS R : TRUE TPAD GND F I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
> teue PP3V3_S5_AVREF_SMC 120 IT NOT TO REPRODUCE OR COPY IT
[ ez PEVOUL SO LCDBKLT .. S
TRUE 8
True  PPVTTDDR_S3 . SIZE |DRAWING NUMBER REV
rrue PP1V8_GPUIFPX D 051-7546 n0.0
NONE 7 96
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"G3Hot" (Always Present) Rails 3.3V- 2 5V Rails 1. 8V/DDR 1.5V Rails "FW" (FireWire) Rails
s1 _=PPBUS_G3H PPBUS G3H 7 a6 .- _=PP3V3 S5 REG PP3V3 S5 s _=PP1V8 S0 REG PP1V8 S0 B
— MIN_LINE_WIDTH=0.4 mm — MIN_LINE_WIDTH=0.6 mm — MIN_LINE_WIDTH=0.5 mm
MIN_NECK_WIDTH=0.25 mm MIN_NECK_WIDTH=0.2 mm 500 mA max supply TH=0.2 mm
M&%gg%i%z‘rgglz M&%EAEEEE Phue
— = P5VP3V3
— i — =PP3V3 S5 MCP A01 P 190 mA — =PP3V3R1V8 S0 MCP IFP VDD 18 25 . _=PPRU 5 _FW_FET — PPVP_FW B
— — - - - MIN_LINE_WIDTH=0.4 mm
U NEce el
S5 ROM 14 53 MAKE_BASE=TRUE
S5 MEMRESET . ., _=PPDDR_S3_REG — PP1V8R1VS_S3 B - =PPVP_FW_PORTI .
— =PPVIN S0 CPUVTTSO 66 S3 P3V3S3FET : ! — MIN. DT, — =—PPVP_FW_PHY CPS_FET
— =PPB LCDBKLT . o = -
— USsS_S0 C & S5 LCD 79 0
__ _pPPBUS S5 FWPWRSH . SO_P3V3SOFET . — —PP1VERIVS_SO_MCP_FET .
— _DDVIN GPU GPUVCORE GPU_P3V3GPUFET . — =PPVIN_SO_DDRREG_LDO 6a
B " S5_PWRCTL — —PP1V5_S3 MEM A 20
P1VOSFET 1vs .
— =PPVIN S5 CPU_IMVP_ISNS R i g; MCPO5 — jlef Si xEERE T ’
— -—PPVIN_SO_P5VRISO_MCPCORE . s ucr GPIo g =—=ERIV5 3 = o , =PP3V3 FW _REG _ . - =PP3V3 FW FWPHY e
=PPVIN S3 DDRREG W LATEVG ACTIVE e o5 _=PP1VBRI1V5_S0_FET — PP1V8RIVS_SO_FET B - -
— =PPVIN SOGPU_P1V8P1V1 -
=PPVBAT_G3H P3V42G3H ‘0 — =PP3V3_FW_PIlVOFW 6
— =PPVIN P1V . -
= S0 0555 : — -PP3V3 S5 MCPPWRGD 2 4771 ma '
EW LATEVG - too o PP1V5 S0 EXCARD o
S5 P1VOSENETFET - 500 ma PR zo VMZN
S5 P3V3ENETFET . > -
.« =PPVIN S5 CPU IMVP ISNS — , PPBUS CPU IMVP ISNS : : —PP1V5_FC_CON ., “PP1VO_FW_REG — PP1VO_FW )
— 4 mm — =PP3V3 S5 DP_PORT PWR 81 — — MIN_LINE_WIDT. B
24 16 =PP1V8R1VS5_S0_MCP_MEM — PPMCPDDR__ISNS 7 MIN_NECK_WIDT
G — MIN_LINE_WIDTH=0.6 mm VOLTAGE=I.00V
E_BASE= TRUE MIN IDTH=0.2 mm MAKE _BASE=TRU;
=PPVIN S5 _CPU_IMVP . =PP3V3 S3 FET — PP3V3 S3 ) o —  =PPIVO_FW_] .
DT O v o e .
SE- PP1V5_S0_MEM B
.o =PP18V5 DCIN CONN — PPDCIN_G3H B MARE_BASE=TRUE = 2 .
o = MIN_LINE WIDTH=0.6 — -PPMCPDDR ISNS ar "GPU" Rails
VSN HECK WIPTR=0. 35" —_ =PP3V3 FW_REG . =PP3V3_ S0GPU_FET — PP3V3 SOGPU .
MARE_BASE=TRUE — =PP3V3 S3 SMBUS SMC_A S3 i ¢s _=PP1V05_SO_FET — PPLV0S S50 _REG . MIN-LINEWIDTH=0- 30W
— =PPDCIN S5 CHGR o — =PP3V3 S3 SMS s2 2m MAKE. BASBLTRUE
- PP3V3 S3 REMTHMSNS 10 — =PP3V3 GPU VDD33
.o =PP3V42 G3H REG — PP3V42 G3H hy = = ¢
¢ = MIN_ LINE WIDTH=0.3 mm " — =PP3V3 S3_TPAD s — =PP1V0S5_SO_MCP_AVDD UF 20 — =PP3V3 GPU MIO _—
V%QTXEEK{N}]DTH:OJ mmn 7 S0_MCP_PEX_DVDD 52 7
MAKE_BASE=TRUE — =PP3V3 S3 WLAN . 1034 ma 50_MCP_PLL_UF o - =PP3V3 GPU_LVDS DDC 0
=PP3Vv42 G3H SMCUSBMUX o — =PP3V3 S3 MCP_GPIO o SATA_DVDD -
=PP3V42 G3H SMBUS SMC_BSA i PP3V3_S3 VREFMRGN . HDMI_VDD - — =PP3V3 GPU_PWRCTL .
=PP3V42 G3H LIDSWITCH " — —PP3V. MBU MC_MGMT s — —PP1V05_S0_VMON s — =PP3V3 GPU_VCORELOGIC .,
=PP3V3_ S5 SMC 12 13 52 =PP3V3_S3 EXCARD 32
— =PP3V3 S5 LPCPLUS ” — =PP3V3 S3 P1V8S0 o _PP1V05 50 MCB BEX DVDD _PP1VOS5 S0 MCP PEX DVDDO — =PP3V3 GPU_P1V8S0 N
— =PPVIN 55 SMCVREF - o T } = ) :PPIVOS S0_MCP_PEX_DVDD1 N
— =PP3V42 G3H PWRCTL ¢ 68 o _=PP3V3 SO FET — PP3V3_ S0 — v
— — MIN_LINE_WIDTH=0.30MM
— =PP3V42 H_CHGR . - - =
: E3I_CHG ° VENNEERSWIDTH=0. 20MM .4 __PP1V0O5 SO _MCP_PEX AVDD  — =PP1V05_S0_ MCP_PEX_AVDDO . .. =PP1V1_SOGPU_REG — SOGPU_REG .
=PP3V3 S5 RTC D 26 MAKE_BASEZTRUE MAKE_BASE-TRU — 1 __ _PP1v05_S0_MCP _PEX AVDDL B —
— =PP3V42 G3H BATT 60 — =PP3V3 SO LPCPLUS — !
— =PP3V42 G3H TPAD s — =PP3V3 S0_SMC . =PP1V05_ SO _MCP_SATA DVDD — =PP1V05_S0 MCP_SATA_DVDDO 20
— =PP3V42 G3H BMON_ISNS 15 — =PP3V3 S0 _SMBUS SMC B SO 15 - GPU_PEX_IOVDD 20
— —pPP3V42_G3H_CPUCOREISN a — =PP3V3 S0 MCPDDRISNS - 21 __PP1V05_S0_MCP_SATA_AVDD —— =PP1V05_S0_MCP_SATA_AVDDO 20 GPU_PEX_TIOVDD 0
5V R JTl S0 _GPU1V8ISNS a7 VAKE_BASESTRUE 7 GPU_PEX PLLXVDD 70
a S SO0_CPUTHMSNS I GPU PLLVDD s
¢s _=PP5OV RE — PP5V. 7 PUTHMSN 4 PU_H_PLLVDD 75
o SV _S3 G — VTN ?INES%IDTW = S0_GPU SNS " ., _=PP1V05 S5 MCP — PP1V2R1V0S5 g5 (L-1V for A0L) B GEU
‘P?IQTXECK WIDTH=0.25 mm SO _FAN LT 19 — MIN_LINE_WIDTH=0.¢ mn GPU_VID_PLLVDD s
MgKE SAEE TRUE SO_FAN_RT a9 VOLTAG gm0z GPU FBPLLAVDD 72
— =PP5V_S3 SYSLED a3 SO0_IMVP 62 241 mA max load 5 PP1V05 85 MCP VDD AUXC GPU_IFPCD_IOVDD 71
==BEB3V 53 BTCRMER o S0_PWRCTL 8 Log — =PP1VO05_ENET P1VOSENETFET o
=PP5V_S53 WLAN o S0_DDC_LCD ! 1o a0 e = iL>P1\/o5 S5_P1VO5S0FET
— =PP5V_S3 IR " S0_XDP s = —=2— ., =PP1V8_GPUIFPX_REG — PP1V8_GPUIFPX B
- S0_MCPCOREISNS - s =PPCPUVTT_SO_REG — PECPUVTT_S0 S - %%E;.%%EE;%%B%EO:?5%
— =PPSV_53 _DDRREG o 5300 mA M i MRKE BASEZTRUE
— =PP5V_S3 GPUVCORE 78 SO0_MEM A 28 AKE. 1 " __ _pplv8 GPU IFPX B
=PP5V_S3 RTUSB 10 S0_MEM B 29 4500 mAg_—— =PP1V05 SO CPU —
=PP5V_S3 TPAD o ——  -PP1V05_S0_SMC_LS -
PP5V_S3_P1VO5SOFET - 1182 mal _— =PP1V05 S0_MCP_FSB 5 14 22 24
=PP5V_S3 MCPDDRFET s — =PP3V3 SO _SMBUS MCP 0 o
— =PP5V_S3 VTTCLAMP s - ., _=PP1V8 SOGPU ISNS — PP1V8 SOGPU_ISNS .
— —PP5V_S3 AUDIO PWR _ -PP3V3 S0 _GMUX . gi&]ﬁég%ﬁég%?;g:g o
— =PP3V3 S0 DPMUX . MAKE_BASE=TRUE
_PP5V RT REG =PP3V3 S0_DPCONN 81 — =PP1V8 GPU_FB_VDD 93 74
— ! — =PP3V3 S0 P1V2P2V5 . — =PP1V8 GPU_FB_VDDQ -
= — =PP3V3 S0 _MCP GPIO 1o 1s 2 — =PP1V8 GPU FBVDDQ .,
MT;EPE?/SES%RU;AN LT PP3V3 S0 HDCPROM s 61 27 _=PPVTT_S3 DDR_BUF — PPVTTDDR_S3 i =PP1V8 GPU FBIO Eh
= — -PP3V3RIV5 S0 MCP_HDA - o ; ; o
— =PP5V_S0_FAN RT 4o
=PP5V_S0_CPU_IMVP S0 _MCP_PLL_UE
— SO0_MCP_VPLL UF 2 76 15 _—=PPVCORE GPU_REG — PPVCORE_GPU 7
—— —PP5V_S0_CPUVTTSO . ¢s _=PPVTT_S0_DDR_LDO — PPOVOROV75_SO_DDRVTT . — MIN LINE WIDIH-0-¢ mm
— S0_MCP_DAC_ UF 25 — _WIDTH=2 mm mm
=PP5V_S0_KBDLED 51 50_MCP TH=0.2 mm
=PP5V_SO0GPU_P1V1P1V8 GPU o 21 22 » TRUE
=PP5V_S0_LPCPLUS 1a :8 gggio e __  -PPOV75 S0_MEM VTT A e — =PPVCORE GFPU "
=PP5V_S0_ODD . 50 VMON '"" —— -PPOV75 S0_MEM VTT B 2o
- _ B o — =PPVTT_SO_VTTCLAMP :
—=—=PP5V_S0_HDD S SO0_SMBUS_MCP_1 = ” ., _=PP1V8_GPU_REG _ PP1V8_ SOGPU_ISNS R :
OR 0.75V — MIN_LINE_WIDIH=0.6 mm
FC_CON 32 MIN_NECK_WIDTH=0.2 mm
. MEIIEEABASE %;UE
— =PP3V3 S0_EXCARD 32 ENET Rails =PP1V8 SOGP ISNS R
—— =PP3V3 S0 LVDSDDCMUX w0 ., _=PP1V05 ENET FET —— PP1V2§1VO5 ENET - N — U a7
Chipset "VCore" Rails — =PP3V3_S0_BATTCHARGERTMPSNSR - @fﬁ*&ﬁcgfw—é g]ﬂz 17 mm
—— =PP3V3 GPU SMBUS SMC 0 SO i VRREABRSE
——  =PP3V3_SO_TPAD B — =PP1V05_ ENET MCP_ PLL MAC:: B
.. —PPVCORE_S0_CPU REG __ __ PPVCORE_S0_CPU : = s = Power Aliases
— — =PP1V05_ENET MCP_ RMGT 18 24
VOLTAGE T 25V — _pPpP1vV05 ENET PHY . SYNC_MASTER= (MASTER) SYNC_DATE= (MASTER)
=PPVCORE_S0_CPU Loae e .. =PP2V5_S0_REG _ . NOTICE OF PROPRIETARY PROPERTY
- — .6 mm
2 mm s _=PP3V3 ENET FET PP3V3 ENET PHY - ’ THE INFORMATION CONTAINED HEREIN IS THE IETARY
—PPMCPCORE_S0_REG — PPVCORE S0 MCP_REG . S0 GMUX t? EE W$§+ﬂ=8‘3 mm EE%?ﬁET%”?H‘?Fm{BWEETFR NG, THE O "
- MRRECBKSESTHUE e e
— e II NOT TO REPRODUCE OR COPY IT
— =PPVCORE S0 MCP . _=PP1V2 S0_REG — . — =PP3V3 ENET PHY 2 111 NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

ZE | DRAWING NUMBER REV .

= o D 051-7546 A.0.0
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Thermal Module Holes
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7T0982 STDOFF-4.50D.98H-1.1-3.48-TH
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Top GPU Right
TM Hole =
= z2T0983 2T0980
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TM Hole
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TM Hole

Right CPU
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zT0987

STDOFF
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zT0985
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SH0902

SM
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2.0DIA-TALL-EMI-MLB-M9 77M9SS

SM

0900
C 2.0DIA-TALL-EMI-MLB-M97-M98
P! 1 ::

SH0903
2.0DIA-TALL-EMI-MLB-M97-MY8

SHO0901

©—+

ODIA-TALL-EMI-MLB-M97-M98 "

SM

STDOFF-4.50D.98H-1.1-3.48-TH

, O

TP_IMVP6_ CLKEN L

CPU signals

VR _PWRGD

MAKE_BASE=TRUL
- an 1 éJPU VID<0

IMVP6_VID<O.

MAKE_BASE=TRUE

87 10

CPU_BSEL<0..2>

=MCP_BSEL<0.

MAKE_BASE=TRUE
MEM VIT EN

=DDRVTT EN

MAKE_BASE=TRUE

TP _SPI CS1 R L USE MLB

=SPI CS1 R L USE MLB

TP _USB_MINIP

CLKEN_L TP_USB_EXTDP — USB_EXTD P
6> R B MAKE_BASE=TRUE —

: TP_USB_EXTDN — USB_EXTD N
25 MAKE_BASE=TRUE

USB_MINI P

MAKE_BASE=TRUE

21 11

MAKE_BASE=TRUE

GPU signals

TP _USB_MININ

USB_MINI N

MAKE_BASE=TRUE

PEG_D2R_P<0..15> — =PEG_D2R_P<0..15> 4
MAKE_B, U
PEG_D2R_N<0..15> =PEG_D2R_N<0..15> ;5
MAKE_B! —

70 _PEG_R2D C P<O 5> — =PEG_R2D_C_P<0..15>17

MAKE_BAS]

89 70

PEG_R2D. C N<O.. 5>

=PEG

R2D_C_N<0..15

MAKE_BAS]

RUE

es _GMUX_ TINT

=DVI HPD_ GMUX INT

> a7 MARE_BASE=TRUE

18

© 4 4 R0903
MES&ExSEKlooM FC P — TP PCIE CLK100M PE4P ., . MCP_SPKR 0 SMC_MCP_SAFE_MODE .
L ., PCIE CLK100M FC N — TP PCIE CLK100M PE4N ., 5%
= MAKE_BASE=TRUE ’\14,4116;;1
.. PCIE FC_R2D C_P — TP _PCIE PE4 R2D _CP . 102
MAKE_BASE-TRUE
R0O900 SH0910 PCIE FC _R2D _C_N — TP _PCIE PE4 R2D CN . TP_MEM A A<15> — MEM A A<15> 2
MAKE_BASE=TRUE MAKE_BASE=TRUE —
Frame HOleS =PP1V8 GPU FB_VDDQ 10 GPU_FB_A_VREF_DIV 1.4DIA-SHORT— EMI MLB-M97-MI9&H(09 1 ., _FC CLKREQ L - TP PE4 CLKREQ L . TP_MEM B A<15> MEM B A<15> .
U MAKE_BASE=TRUE — MAKE_BASE=TRUE —
2T091 15 I 1.4DIA-SHORT— EMI MLB M9 7~ M98 o .
3192%55 »144‘16.2 —— =PP1V8 GPU_FB_VREF_A 93 1 MEFCRAEETSR—IET L — TP _PE4 PRSNT L ! TP _USB EXTCP — USB EXTC P 20 50
) 61 50 GND_BATT_CHGND o 402 — | - MAKE_BASE=TRUE
O = RO901 ‘ .. _PCIE FC_D2R P — TP _PCIE PE4 D2RP . TP_USB_EXTCN — USB_EXTC_N .
10 MAKE_BASE=TRUE — MAKE_BASE=TRUE —
GPU_FB_B_VREF_DIV SHO0912 PCIE FC D2R N __TP_PCIE PE4 D2RN . TP_CPU PECI MCP ___CPU PECI_MCP .
Y T MAKE_BASE=TRUE 1.4DIA-SHORT-EMI-MLB-M97-M98 MAKE_BASE=TRUE MAKE_BASE=TRUE —
1/1 — =PP1V8 GPU_FB VREF_B SM SH0913 TP_MCP GPIO 17 __ AUD_IP_PERIPHERAL_DET It
MESTE = , 1.4DIA-SHORT-EMI-MLB-M97-M98 MAKE_BASE=TRUE
Jr———o sM
. GMUX ALIASES
2502940 o ... PCIE_RESET L __FC RESET L .
R2P5 MAKE_BASE=TRUE —
O 1 GND_CHASSIS LVDS — s3 _LCD_BKLT_EN LVDS_BKL_ON s
o e _ AUDIO ALIASES
DP_IG_ML_P<3> — =MCP_HDMI_TXC_ P 18
MAKE_BASE-TRUE —
Zgé)2%§5 E t ra F S B P U l l U S 59 50 DP_IG_ML_N<3> — =MCP HDMI TXC N i e RII R = HDA BIT CLK e
X J— MAKE_BASE-TRUE =
O 1 GND CHASSIS USB — p &5 s0 _DP_IG ML P<2..0> — =MCP_HDMI TXD P<0..2> 4 XWQ,»?OO
— . . . MAKE BASE-TRUE — _ R
Exist in MRB but not Intel QeSLgns. Here for CYA. 1 v oo _DP_IG ML _N<2..0>  _MCP. HDMI TXD N<0..2> .. : =PP5V_S3 AUDIO PWR, 2 L7} 1 EIE;ISYIN%3WI%¥HD%OS — 54 56
If found to be necessary, will move to pageléd.csa = MAKE_BASE=TRUE — o vé%ggg%@nnﬁ 25 mm
ZT095O 80 76 DP_IG DD? CLK —— =MCP_HDMI_DDC_CLK ;5 2 , PP5V_S3 AUDIO AMP
TH 2022105 _=PP1V0O5 SO MCP_FSB HAKEBASETTROE - !
GND_CH 1S FAN _ 02z e o 76 _DP_IG_DDC_DATA - -MCP_HDMI_DDC_DATA ,, XW 01 Ség‘rﬁ%EESW%B%E 8 25 mm
= MAKE BASE-TRU —
SL-3.1X2.7-6CIR-NSP
DP_IG_HPD — =MCP_HDMI_HPD
wo sture [ [No STUFE [ [NO STUFE Bosses for VRAM HS — 8 RQ90
R0950 R0970 RO990 ¢s _PM_ALL_GPU_PGOOD — ALL_EG_PGOOD o 1 AUD_TIPHS_SWITCH_EN . .
220 200 150 ZT0951 * s bhse-TRU = : VAKE_BASE-TRUE
5% 5% 3
1
,.%}E%" ,.%}E%" ,.%}E%" 4.00D1.65H-M1.6X0.35 TP_LVDS_MUX_SEL_EG — LVDS_MUX_SEL_EG s M
102, 102, 102, ) MARE_BASE-TRUE —
53 _EG_RESET_L — GPU_RESET_L B
ZT0965 NO STUFF NO STUFF 0 - RESET = o ETHERNET ALIASE
3R2P5 'R0O960 'RO980 JTAG _GMUX_TDI — GMUX_JTAG_TDI
O~ GND_CHASSIS CLUTCH — 62 %50 ZT0952 ** ° “MAKE_BASE-TROE — v
- 2% 5 4.00D1.65H-M1.6X0.35 s _
hpLew Lgiew - JIRG GMUX IS GMUX JTAG TMS . ., =P3V3ENET_EN _ PM_SLP_RMGT_L .
5402 2402 P! 1 - — ¥ MAKE_BASE-TRUE
2T0960 CPU DPRSTP L ., =P1VOSENET_EN T
3R2P5 8762 10 10 U= Y DPRSIP L | o ~ —
O GND_CHASSIS SATA — 1010 G ESB_BREQO_L 7 T0953 e &ﬁﬁiﬂiﬁgiugDo GMUX _JTAG TDO- .. =PP3V3_ENET_PHY VDDREG __ TP_PP3V3_ENET_PHY VDDREG
— — MAKE_BASE=TRUE
e710 15 10 gumESB_CPURST L 4.00D1.65H-M1.6X0.35 .. LVDS_IG BKIL_ON _ IG BKLT EN . .. =RTL8211 REGOUT __ NC_RTL8211_REGOUT
87 14 10 (GUT] CPU_INTR ) MAKE_BASE=TRUE — — MAKE_BASE=TRUE
2502990 o 1110 @my CPU_NMI [ .+ _LVDS_IG PANEL PWR — IG _LCD PWR EN ., =RTL8211 ENSWREG .
R2P5 MAKE_BASE=TRUE
O GND_CHASSIS BATTCONN — AL
— =PP1V05_ S0 _MCP_SATA DVDD1 2o
STDOFF- 4 J00D3 . 0-TH MCP79 PCIe PRSNT# Straps | —-eeivos soce saaavoer .
s NC_LVDS_B_DATAP<3 LVDS_B_DATA_P<3
934 ; <:> VENICE » NC_LVDS B D2 <3> S — <3> These need work. Add other PRSNT# straps if needed. .
STDOFF-4.00D3.0H-TH o NC_LVDS_B_DATAN<3> — LVDS_B_DATA N<3> =
MAKE_BASE-TRUE NG_TEST-TRUE =
s Y STDOFF%E 0090%% OH-TH 3 NC_LVDS_A_DATAP<3> LVDS_A_DATA_ P<3>
. . MAKE_BASE-TRUE NG_TEST-TRUE
P! 1 c 3 NC_LVDS_A_DATAN<3> — LVDS_A_DATA N<3> RO(?25
(:) VENICE MAKE_BASE-TRUE NG_TEST-TRUE
ZT0935 ’ BCIE FW PRSNT L -
STDOFF-4.00D3.0H-TH STDOFFZ—Eoogo?Dg OH-TH TP_LVDS_IG_B_CLKP LVDS_IG B _CLK P s e w . .
1 | ] - ) PEELRRETYE B CLRN LVDS_IG_B_CLK_N 1o e 7‘4NO STUFF Dlgltal Ground
4@ VENICE YHE-YNB S Fe BKL PWM LVDS_IG_BKL_PWM R RO927 u
MAKE_BASE=TRUE 0
= PEG_PRSNT_L BT GND
Y\ past_sRs-Teoe VE BT O
1716w R0326 1 VOLTAGE=0V )
2 EG LKREQ OUT L 83 -
<
z2T0988 = 1 Pow
STDOFF-4.50D.98H-1.1-3.48-TH NC_LVDS IG A DATAP<3> - LVDS_IG A DATA P<3> o 89 ueLE
MAKE_BASE-TRUE —
41@ NC_LVDS IG A DATAN<3> — LVDS IG A DATA N<3> o a
ZT HAKEBRSETIRUE o MCP_MII_PD — =MCP_MII RXER 2 :
STDOFF—4. 500 DOR-1.1-3.48-TH HAKE_BASE=TRUE = h Signal Alilases
NC_LVDS_IG DATAP<3> — LVDS IG B DATA P<3> . —  =MCP_MII CRS 1
p 1 MAKE, BASE-TRUE = SYNC_MASTER= (MASTER) SYNC_DATE= (MASTER)
NC_LVDS_IG DATAN<3> — LVDS IG B DATA N<3> . 1 —  =MCP_MII COL
zT0991 FAKE_ BASE-TRUE = ” 5{0930 ” NOTICE OF PROPRIETARY PROPERTY
STDOFF—+4.50D.98H-1.1-3.48-TH %07160\1 . .
p 1 s NC LVDS A DATAP<3> — LVDS A DATA P<3> MEIER ;:gp;g;g?g@w‘;gwu)r\]TA;m‘_Pr_:RHFx(TN _\‘:I}FT;igbz;()z(R‘TFTAR
MAKE_BASE-TRUE — L4062 AGREES TO THE FOLLOWING
1 s NC_LVDS A DATAN<3> — LVDS_A_ DATA N<3> I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
— MAKE_BASE=TRUE II NOT TO REPRODUCE OR COPY IT
., NC_LVDS B DATAP<3> o 1VDS B DATA P<3> = III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
MAKE_BASE-TRUE =
s NC_LVDS B DATAN<3> — LVDS B_DATA N<3> STZE | DRAWING NUMBER REV
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OMIT
o1 1@y ESB A L<3> J4 a3+ U1000 ADS*|~HL FSB _ADS L GED e
o1 1Ty ESB A L<d> L5 daax PENRYN BNR*|2E2 FSB_BNR_L D
o711 1Ty ESB A L<5> L4 a5+ 1F%BFGIZ BPRI*|~G5 FSB_BPRI L D v
w10 @D ESB A L<6> KSqme= —PP1V05_S0_CPU e
o710 1Ty ESB A L<7> M3 a7* DEFER*|H5 FSB_DEFER L aED v fEe
w10 ey ESB A L<8> N2 ag* DRDY*|yF21 _FSB _DRDY L aD e o .
o710 1Ty ESB_A_L<9> J1no* DBSY*|5EL FSB_DBSY L G o 54.9 | PLACE TESTPOINT ON
o1 @y ESB A L<10> N3 a10* - %071.sw | FSB_IERR_L WITH A GND!
o0 ey ESB A L<1l> PS5 |a11* & BRO*|FL FSB _BREQO L G e ME-LE ‘0,1" AWAY |
o710 1ETy ESB A L<12> P2 n12* g 3 2504 s s s s s = -
o710 1Ty ESB_A L<13> L2 a13+ : E IERR*|4D20 52 CPU_IERR L
o711 @Ty ESB A L<14> P4 In1a* a 8 INTT*|4B3 CPU_INIT L g e
011 oGy ESB A L<15> Pl 15+ 2
5711 T FSB A 1L<16> R1n16* LOCK*|~H4 FSB LOCK L Vase RECET
7 10 D> FSB ADSTB L<0> Ml apsTBO*
RESET*|C1 FSB_CPURST_L VenERERCR
5711 BTy FSB REQ L<0> K3 AREQO* RSO*|~E3 FSB RS L<0> e
o710 1Ty ESB_REQ L<1> H2 |REQ1* RS1+|nF4 FSB_RS_L<1> am e
o7 1 1gT> ESB_REQ_L<2> K2 JREQ2* RS2%|1G3 FSB_RS L<2> an)
o711 1Ty ESB_REQ L<3> I3 REQ3* TRDY * G2 FSB_TRDY L am e
o7 1 Ty ESB _REQ L<4> L1 rREQa* oMIT
HIT*/~G6 FSB_HIT L s e
o710 Ty ESB A L<17> Y2 a17+ HITM*|E4 FSB _HITM L g . —=BP1VOS S0 CPU cs10m 12156 o710 gy ESB_D L<0> E22-Dp0* U1l000 D32%| Y22 FSB D 1L<32> D
57 11 T FSB A 1.<18> US~a18* 10 ICET FSB D L<1l> F24-D1* PENRYN D33*|AB24 FSB D 1L,<33> Vass SELRT
o1 1G> FSB A 1L.<19> R3 Jn19* BPMO *|AD4 XDP_BPM L<0> GD v 1 o 101G FSB D L<2> E26~D2* FCBGA D34*| V24 FSB D 1<34> GD e
5711 1T FSB A 1L.<20> W6 ~NA20* BPM1 *|~AD3 XDP_BPM L<1> Pase SR R15O403 57 11 1CBT) FSB D L<3> G22~p3* 2 OF 4 D35%|y V26 FSB D 1,<35> Vass SELRT
711 1B FSB A L<21> Udn21+ . a BPM2 *|AD1 XDP_BPM L<2> oD 1/1%% oG FSB D L<4> F23~p4* D36* V23 FSB D L<36> oD
111Gy FSB A L<22> Y5 dazo* E; % BPM3*|AC4 XDP_BPM 1L.<3> GD v MFZBE 010 1T FSB_D L<5> G25~D5* D37*T22 FSB_D_L<37> GD e
711 1B FSB_ A L<23> Ul n23+* % o PRDY*|~AC2 XDP_BPM L<4> oD 2 711 1B FSB D L<6> E25~D6* D38*|y U25 FSB D 1,<38> Do
5711 T FSB A 1L.<24> R4 |npa* 5} N PREQ*|4ACL XDP_BPM L<5> Vazin SERY 57 14 1B FSB D L<7> E23-D7* D39 %y U23 FSB D 1,<39> CED e
711 T FSB A 1.<25> T5~a25* g 3 TCK|_ACS5 XDP_TCK Y einLRURERS 711 BT FSB D L<8> K24~D8* D40 *|y Y25 FSB D 1,<40> G
5711 BT FSB A 1.<26> T3~n26* g ~ TDI| AA6 XDP_TDT s o i e 57 11 1B FSB D L<9> G24-po* - ~ D41 *| W22 FSB D L<41> Vass SELRT
57 11 BT FSB_A 1.<27> W2 Jan 7+ g Tpo| _AB3 XDP_TDO BT ¢ 10 57 0 10 1B FSB D L<10> J24~D10* o o D42*| Y23 FSB_ D 1L<42> G
10 gy ESB_ A 1,<28> W5 A28+ TMs| ABS XDP__TMS e LR o710 gy ESB D L<11l> J234D11* [ [ D43*|y W24 FSB D L<43> GD e
57 11 T FSB A 1.<29> Y4 n29* TRST*|~AB6 XDP_TRST L s o 1 e 57 14 1B FSB D L<12> H22-D12* E E DA44*| W25 FSB D L<44> Vass SELRT
o1 1G> FSB_A 1.<30> U2 n30* DBR*|~C20 XDP_DBRESET_ L oD 1 26 1 o 101G FSB D L<13> F26~D13* g E D45*|AA23 FSB D L<45> G
5711 BT FSB A 1L<31> V4a31* P6{81004 57 11 1CBT) FSB D L<1l4> K22-D14* D46 *|AA24 FSB D L<46> Vass RELRT
7 1B FSB A 1.<32> W3 n32% %}st 711 1B FSB D 1L<15> H23~D15%* D47*|~AB25 FSB D L<47> Vass SR
7 BT FSB_A 1.<33> AR4 n33+ THERMAL 1*4/115‘ELF 57 14 (BT FSB_DSTB_L_N<0>J26~DSTBNO* DSTBN2*|~ Y26 FSB_DSTB_L_N<2> == 7115
7 1B FSB A 1L.<34> AB2 |p34% 2 57 11 1B FSB DSTB L P<0>H26-pSTBPO* DSTBP2*y AA26 FSB DSTB L P<2> Vass SELRT
o7 gy ESB A L<35> AA3 In35+ PROCHOT#|4D21  CPU_PROCHOT L [DUTy 14 43 2 o ¢7 11 1¢(gry ESB_DINV L<0> H254pINvVO* DINV2*4U22 FSB_DINV_L<2> D e
w11 ogeTy ESB_ADSTB_L<1> Vidapstel* THERMDA| 224 CPU THERMD P oD
THERMDC| B25  CPU_THERMD N oo
10 oy CPU_A20M L A6 Ja20m* o | w10 1@y ESB D L<16> N22 |p1g* Dag*jAE24 FSB D L.<48> G
o711 @ CPU_FERR L A5 JFERR* THERMTRIP*~C7 PM_THRMTRIP L o SR | PM_THRMTRIP# o710 1Ty ESB D L<17> K25p1 7+ D49+ AD24 FSB D L<49> GD e
87 ,,‘ECPU IGNNE L C4 |TGNNE* ‘SHOULD CONNECT TO ICH AND‘ 10 1CET FSB D 1L<18> P26~D18* D50 %y AA21 FSB D 1L<50> Vass SELRT
5 S | GMCH WITHOUT T (NO STUB) I 010 @y ESB D L<19> R234p19* D51%|AB22 FSB D L<51> GD e
o1 oy CPU_STPCLK L DSAsTPCcLK* ~ | o | = = - - - - - - - - - === - 010 1@y ESB_D L<20> L234p20* D52%|y AB21 FSB D 1L<52> Do
N‘MECPU INTR C6 |LINTO 10 1CET FSB D L<21> M24|p21* D53*|AC26 FSB D 1L<53> Vass SELRT
BNV Fen reras Fop oIk CPUN S == g ra P T S beePams  pop D resss D7 ILAYOUT nOTE: |
v D s POLKL < D qp23 . pos <D ' | COMPO,2 CONNECT WITH z0=27.40HM, ‘
57 14 1B FSB D 1L<24> P25 {poax Ll D56+ AF23 FSB D 1L<56> Vass SELRT MAKE TRACE LENGTH SHORTER THAN 0.5".!
TP_CPU_RSVDO M4 |RsVDO w10 gy ESB_D_L<25> P23 D25+ £ £ D57+ AC25 FSB D L<57> G e | 13 - . |
TP_CPU RSVDI1 N5 |RSVD1 711 1B FSB D 1L.<26> P22 {p26* © o D58 %\~ AE21 FSB D 1,<58> D \COMP 4 CONNECT WITH ZO=550HM, "
< < MAKE TRACE LENGTH SHORTER THAN 0.5".|
TP_CPU_RSVD2 T2 |Rsvp2 w10 @y ESB_D_L<27> T24 p27+ Bl Bl D59 % AD21 FSB D _1<59> G e | oenE oEAYR BEeE R o ReaR TReE Ve
TP_CPU RSVD3 V3 |rsvD3 a 711 D) FSB D 1.<28> R24-|p2g* a a D60*AC22 FSB D 1L<60> D R1016
TP _CPU RSVD4 B2 |rRSvD4 E i n..=—PP1V05_S0_CPU 57 14 1B FSB D 1.<29> L25~D29* D61 *|AD23 FSB D 1L<61> Vass SELRT 574
TP_CPU_RSVD5 F6 |rRsvDs & 11 1Ty ESB D L<§O> T25p30% D62 AF22 FSB_D L<2§> G e AAN
TP_CPU RSVD6 D2 |RSVD6 5] 87 14 7 FSB D L<31> N25-p31* D63*|AC23 FSB D L< > P 1%
TP_CPU RSVD7 D22 |rsvD7 & R1005 g FSB DSTB_L_N<1>L26psTaN1* DSTEN3 | AE25 FSB DSTB L N<3> % . R1017 ige
TP_CPU_RSVD8 b3 |rsvps LK o+ 1oy FSB DSTB L P<1>M26]psTp1+ DSTBP3+[) AF24 FSB DSTB L P<3> Gt or N 0
Lprew s 117Gy ESB DINV L<1> N24dpinvi DINV3*yAC20 ESB DINV L<3> .10 13
4022 0.5" MAX LENGTH FOR CPU_GTLREF e R1018
= 402 27.4
s7 27 CPU GTLREF AD26 |GTLREF MIsc coMPO|_R26 - CPU COMP<0> A AN
CPU_TEST1 Cc23 |TEST1 coMP1| U26 57 CPU_COMP<1> 15
R1006! CPU TEST2 D25 |rgsT2 comp2|_AA1 . CPU_COMP<2> R5140%9 &g;i?
2.0K TP_CPU_TEST3 c24 |TEsT3 comp3| Y1 :» CPU_COMP<3>
—PP1VO05 S0 _CPU ;. 1 11 12 15 e 1/158 CPU_TEST4 AF26 |TEST4 1y "
w110« _XDP_TMS M85, NOSTUFF TP_CPU_TEST5 AF1 |TEsTs DPRSTP* ES CPU DPRSTP L e e i iEE =
1 C1000 TP_CPU TEST6 226 |TEST6 DpPSLE*[y BS CPU DPSLP_L oo a0z
QD.%luF TP_CPU_TEST7 c3 |rEsT7 DPWR*| D24 FSB_DPWR_L am e
571210 ¢ _XDP_TDTI y - 2 %gé o1 > @ur—CPU_BSEL<0> B22 |psSELO PWRGOOD|_D6 CPU_PWRGD G e
17w R1024 "PLACE C1000 CLOSE TO CPU_TEST4 R ggg g:giig 222 jpsELl sLp* i;g ggﬁ E?IJSEP L am
o5 54.5 | PIN. MAKE SURE CPU_TEST4 Is | = B s, PSEL2 Fsre 7D ©
o0 o XDE_TDO | REFERENCED TO GND I
PLACEMENT_NOTE=Place R1024 near ITP connector (if present&);ﬁexj DT D T - NOSTUFF
02 R1830
R1022
. XDP_TCK 54.9 NOSTUFF NOSTUFF
Y R1012! 'R1007
R1023 i ‘ 1K 1K
wiwe XDP_TRST L %7 GhLel .
Y L 102, 5402
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iy 1 1 il CPU FSB
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A4 P6
a8 P21
(CPU CORE POWER) OMIT
a1l U1000 P24
‘ =PPVCORE_S0_CPU; 1, 1 4 ALt PENRYN -
Al6 RS
Standard Voltage: Low Voltage: Ultra Low Voltage: Ao FCBGA s
2" 4 OF 4
a7 AB20 44.0 A (Design Target) 23.0 A (Design Target) 17.0 A (Design Target) A23 R25
OMIT AF2 T1
A9 AB7 41.0 A (HFM) 21.0 A (HFM) TBD A (HFM) B6 T4
AlQ UlOOO AC7 30.4 A (LFM) 18.7 A (LFM) TBD A (LFM) B8 123
n12 AC9
o PENRYN e 25.5 A (SuperLFM) TBD A (SuperLFM) 11 126
a5 FeBeh ol 27.4 A (Auto-Halt/Stop-Grant HFM) TBD A (Auto-Halt/Stop-Grant HFM) TBD A (Auto-Halt/Stop-Grant HFM) B13 u3
alg 3 OF 4 acis 17.0 A (Auto-Halt/Stop-Grant SuperLFM) TBD A (Auto-Halt/Stop-Grant SuperLFM) TBD A (Auto-Halt/Stop-Grant LFM) B16 U6
B19 u21
Alg AC17 27.4 A (Sleep HFM) TBD A (Sleep HFM) TBD A (Sleep HFM) B21 24
A20 AC18 16.8 A (Sleep SuperLFM) TBD A (Sleep SuperLFM) TBD A (Sleep LFM) 524 V2
B7 AD7
B9 ADO 25.0 A (Deep Sleep HFM) TBD A (Deep Sleep HFM) TBD A (Deep Sleep HFM) C5 V5
B10 ADL0 16.0 A (Deep Sleep SuperLFM) TBD A (Deep Sleep SuperLFM) TBD A (Deep Sleep LFM) c8 v22
ci1 v25
¢ B2 | | AD12 & 11.5 A (Deeper Sleep) TBD A (Deeper Sleep) TBD A (Deeper Sleep) C1a WlJ
B14 AD14 =
B15 AD15 9.4 A (Enhanced Deeper Sleep) TBD A (Enhanced Deeper Sleep) TBD A (Enhanced Deeper Sleep) Clé w4
B17 AD17 c1o 123
B8 D18 o C2 | [ W26 o
B20 AE9 L2z X
vee 5
co AE10 Cé; Y;
4 cio nEl2 X
ci2 AE13 — —
c13 RELS — -
D11 AR5
cis AE17
17 ARls o D13 | [ AR8 o
s AB20 D16 AAll
o Ao D19 AAl4
510 AF10 D23 AAl6
D12 AF12 D26 AA19
D14 AF14 E3 AR22
D15 | vce AF15 £e 2825
D17 AF17 E8 AB1
D18 AF18 E11 nB4
=7 AF20 (CPU IO POWER 1.05V) E14 |vss vss | ABS
nB11
E9 =PP1V05 SO0 _CPU ¢ : 1012156 o AB13
E10 G21 | E19
12 Ve 4500 mA (before VCC stable) E21 AB16
£13 Je 2500 mA (after VCC stable) E24 AB19
E15 K6 ES nB23
E17 M6 F8 AB26
o1t o1 Fll AC3
E20 K21 L ACE
F7 M21 Fl6 ACS
- veee = o F19 Acll
F10 N6 F2 AC14
F12 R21 F22 AC16
14 =6 F25 AC19
F15 T21 — atze
F17 T6 Gl AC24
Fl18 v21 623 ADf
20 W2l (CPU INTERNAL PLL POWER 1.5V) Gﬁ A%
AD
AR7 =PP1V5 S0 CPU P e I
AR9 ,|.B26 oy ADL
AA1O VCCA| c26 130 mA . anil
a1 N H24 AD16
AA13 VvIDO| AD6 CPU VID<0> oy jz 2‘;;2
AALS VID1| AFS CPU_VID<1> oD ¢ J22 AD25
ARLT vip2| AES CPU_VID<2> —— =PPVCORE_S0_CPU ;1 1; 46 J25 1)
AAl8 vIp3| AF4 CPU VID<3> —x. . K; AE
AR20 VID4| AE3 CPU VID<4> o SR 'R1100 K4 ::
AB9Y VID5| AE3 CPU_VID<5> oy 100
AC10 VID6| AE2 CPU_VID<6> 1516w K23 AE11
oD ° MESDR K26 AE14
AB10 7402 L3 AE16
AB12 PLACEMENT_NOTE=Place within 1 inch of CPU, no stub. 6 ARlo
AB14 AF7 CPU_VCCSENSE_P 62 87
2514 VCCSENSE oo < o1 AE23
aBLd 124 RE26
M2 n2
AB1 7 .
8 VSSSENSE| AE CPU_VCCSENSE_N oD - u5 AF6
1R1101 M22 AF8
M25 AF11
1
1;90 N1 AF13
boLge s aeis
2% AU . N23 AF19
PLACEMENT_NOTE=Place within 1 inch of CPU, no stub. N26 AF21
= p3 A25
B1 AF25
CPU Power & Ground
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CPU VCORE HF AND BULK DECOUPLING

«ne =BEVCORE SO CPU . s 330uyF, 20x 22uF 0805

CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
Cl250', C1251"'. 1C1200 Ccl201 cl202 C1203 Cl204 C1205 Cl206 Cc1207 c1208 C1209
330UF — 330UF — —— 22UF —— 22UF —— 22U0F —— 22U0F —— 22U0F —— 22U0F —— 22U0F —— 22U0F —— 22U0F 22UF
20% 20% 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% 20%
5 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3v
X5R-CERM X5R-CERM X5R-CERM X5R-CERM X5R-CERM X5R-CERM X5R-CERM X5R-CERM X5R-CERM X5R-CERM
603 503 503 503 503 503 503 503 503 503
PLACEMENT_NOTE=Place |
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL | CRITICAL CRITICAL CRITICAL
Cl1252" Cc12531, C1210 cl211 clz12 Ccl213 Ccl214 Ccl215 Cl21le Ccl217 cl218 Ccl219
33OUF 33OUF** —— 22U0F —— 22UF —— 22U0F —— 22U0F —— 22U0F —— 22U0F —— 22U0F —— 22U0F —— 22U0F 22UF
—T— 20% —T— 20% —T— 20% —T— 20% —T— 20% — 20% —T— 20% — 20% — 20% 20%
3 5 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3v 6.3V
““PVTT7§§ ropy AARE 2 %58 comm %58 cenu %58 cenu %58 cenu %58 cenu %s8cenu %s8cenu %58 cenu %58 cenu %58 ceu
PLACEMENT_NOTE=Place in CPU center cav

ACEMENT_NOTE=Place BEN ¢Bu c®nter cavit

\\}—

VCCP (CPU I/0) DECOUPLING

2 1s 1106 e =PP1V P
SR 05-80-CBU. 1% 470uF, 6x 0.luF 0402
CRITICAL
Cl1235"%, 1C1l236 |1C1l237|1C1l238 [1C1239 |1C1240 |1Cl241
470UF — Q. lUF —— Q. 1UF ——0.1UF ——0Q.1UF ——0Q_1UF 0. 1UF
,20% ;}221 B 8% B 8% B 8% B 8% B 8% AWTQ £8%
goty 2|3 CERM CERM CERM CERM CERM CERM
B3t 402 402 402 402 402 402
WF: Consider sharing bulk cap with NB Vtt? L

VCCA (CPU AVdd) DECOUPLING

... =PP1V5_S0_CPU
1x

10uF, 1x 0.01uF

280 c1281

10uFr 0.01UF
20% T0%

653V 16V
X5R 2 2 GERM
603 402

LACEMENT_NOTE=Place near CPU pin B26.

CPU Decoupling & VID
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Mini—XDP Connector

NOTE: This is not the standard XDP pinout.

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

MCP/79-specific pinout

=PP3V3 S0 _XDP

1211 100 ¢ =PP1V05_S0_CPU
XDP
T
R1315 BT LGhE
54,9 J1300
1/16W LTH-030-01-G-D-NOPEGS
ME_LE F-ST-SM
402,
2 1
v 10qgryXDP_BPM L<5> OBSFN_AQ «—p ER ORBRSFN_CQ JTAG_MCP_TDO_CONN
o7 0@y XDP_BPM L<4> OBSFN_A1 -« " 5 o OBRSFN_C1 JTAG _MCP_TRST L o -
8 7
o 10ggTyXDP_BPM L<3> OBSDATA_AQ o o 10 Y o OBRSDATA_CO MCP_DEBUG<0> oD
o710 oy XDP_BPM L<2> OBSDATA_A1 > 12 11 - OBRSDATA_C1 MCP_DEBUG<1> -
14 13
70 oy XDP_BPM L<1> OBSDATA__ » ° 15 - OBRSDATA_C MCP_DEBUG<2> oD
s 10 [y XDP_BPM L<0> OBSDATA_ ED Y OBRSDATA_C MCP_DEBUG<3> o>
20 19
TP_XDP_OBSFN_BO OBRSFN_RQ 22 21 ORSFN_DQ JTAG_MCP_TDI e SEE
TP_XDP_OBSFN Bl OBSFN_R1 24 23 OBSFN_DI1 JTAG_MCP_TMS oo ¢
26 25
TP_XDP_ OBSDATA BO OBSDATA_BQ - °° 27 - OBRSDATA_DO MCP_ DEBUG<4> oD
TP_XDP_ OBSDATA B1 OBRSDATA_RI1 > 30 29 e OBRSDATA_DI1 MCP_DEBUG<5> oo
- e 32 31 -
TP_XDP_OBSDATA_ B2 OBSDATA_B e 3 33 - OBSDATA_D MCP_DEBUG<6> Vazin}
XDP TP_XDP_OBSDATA B3 OBRSDATA_R ED 35 o OBSDATA_D MCP DEBUG<7> D
Rl399 38 37
1K
1 2 XDP_PWRGD PWRGD/HOOKO >0 P e ITPCLK/HOOKA4 FSB CLK ITP P G «DP
5% XDP_OBS20 HOOK1 -« 2 41 - ITPCLK#/HOOKS FSB CLK ITP N e
b I EH Y a3 R1303
£oL VCC_OBS_AB VCC_OBS_CD Tx
2210 > PM_LATRIGGER L HOOK e 46 15 o RESET#/HOOK6 XDP_CPURST L 1 2 FSB _CPURST L
2o @um—JTAG MCP TCK HOOK T [ DBR# /HOOK XDP_DBRESET L o o >
50 49 NOTE: XDP_DBRESET_L must be pulled-up to 3 e
o a5 2 1cgTy SMBUS_MCP_0_DATA D «—>_ 2 51 - TDO XDP_TDO_ CONN -
w0 15 21 1¢ETySMBUS_MCP_0_CLK cL > 5 53 o TRSTn XDP_TRST L o ¢ 10 81
TCK1 NoXi o ot . TDI XDP_TDI oo ¢ 10
106 @ XDP_TCK TCKOQ -2t 7 . T™ XDP__TMS B o e
50 59 XDP_PRESENT#
XDP XDP
C1300¢ 1C1301
— 0.1uF
10% 1%
XSR 2 ¥xsR
402 402
998-1571 1
Direction of XDP module
Please avoid any obstructions
on even—-numbered side of J1300

Yau ERURTICY

PLACEMENT_NOTE=Place close to CPU to minimize stub.

eXtended Debug Port (MiniXDP)

SYNC_MASTER=M99_MLB

SYNC_DATE=01/08/200
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57 10 (BT FSB DSTB L P<0> -« T40~CPU_DSTBPO# CPU_DO#~Y43 e FSB D L<0> D0
010 1Ty ESB _DSTB L N<O> -— U40 CPU_DSTBNO# CPU_D1#-W42 e FSB D L<l> GD oo
010 gy ESB DINV L<0> 4 o  V4lycpu DBIOH CPU_D2#Y40 <« FSB D L<2> oo
o +zry FSB DSTB L P<l> . W39 {cPy_DSTERL# CPU_D34# 32; < [FSB D L<3> Do
10 (o FSB DSTB L N<l> W37 cPu_DSTENL # CFUDHGES e FSB D L<d> Gy 0o
1 ey ESB_DINV_L<l> v35cpu_pBI1# iiﬁi;: e - i;g g iigz D0
<D -—> CPU_ - 710 87
o110 (gryESB _DSTB L P<2> -« N37|CPU_DSTBP2# CPU_D7#,Y42 «p FSB D L<7> %'w o
57 10 1CET) FSB DSTB_L_ N<2> —>b L36~CPU_DSTBN2# CPU_D8#~P42 «s [SB D 1.<8> Vazis SR
o0 gy ESB DINV L<2> o4 o N354cpy pBI2# CPU_D9#-U41 <« FSB D L<9> GD e
0@y ESB DSTB L P<3> o , 139 |opy_psTEE I CPUDIORRE o g ISB D L<l0> s S
) et FSB DSTB L N<3> o« M41Jcpy_pSTEN3# CPU_D114#, = €« FSB D L<11> Vasis S8R
o 0 ey FSB_DINV_L<3> —s 541 cpu_pBI3# CPU_D12#5T e ESB D Lel2e @D
CPU_D13#T41 <> SB D L<13> D7
10 ¢y ESB_ A L<3> AC34CPU_A3# CPU_D14#R41 e FSB D L<l4> <ED 70
e 7- FSB A L<4> A‘HAE’iEi cou_nak CPU_D15# T4f FSB_D _1.<15> CED 0o
w10 gy ESB A L<5> . AE34CPU_AS# CPU_D16#5135 <« ESB D L<l6> D e
w10 gy ESB_A L<6> —> AC37cPU_a6# CPU_DLTHRAST o o FSB D L<1l7> Yae SRS
10 oy ESB A L<7> 2E37\cpy_a7# CPU_D18 #5133 o ESB D L<18> D
10 ¢os FSB A 1<8> AE35 Py ask CPU_D19#-W34 < [SB D L<19> D
e 7- FSB A L<9> A‘HAEBS cou_nok CPU_D20#AR36 <« SB D 1L<20> GD e
010 ey ESB A 1L<10> AF35cPu_al0# CPU_D21#,AA34 <« ESB D L<21> G 7
I 7- FSB A L<1l1> ‘_%AGXS S CPU_D22 AA?E: <> FSB D 1<22> D
w0 oy FSB A 1<12> 2639 |cpu_a124 CPU_D23#~AA35 <« SB D L<23> GD v
I 7- FSB A L<13> —4—%“33 CpU_a134 CPU_D24#-U38 <« SB D L<24> Dass SRR
s 0oy FSB A L<14> 2637 0cpu_n144 CPU_D25# UBE < SB D L<25> Do
e 7- FSB A L<15> A‘HAG%i opu_als4 CPU_D26 #~U35 FSB D L<26> CED 0o
I 7- FSB A L<16> 4‘_%%34 CpU_al6# CPU_D27#-U33 < SB D L<27> Dass SRR
10 eery ESB A L<17> AN38 JcPy_a17# CPU_D28#,U34 e FSB D L<28> D0
10 ¢ory FSB A 1,<18> AL39 Jcpu_a1s4 CPU_D29#~W38 <«» SB D L<29> D
w10 eary ESB A 1<19> AG33cPu_alo# CPU_D30#5R33 <+ ESB D L<30> Yazs SELEE
s ooy FSB A L<20> AL33cpU_az04 CPU_D31#~U37 - » FSB D L<31> GD e
010 gy ESB A L<21> AJ33Jcpu_a21# CPU_D32#5,N34 <« [SB D L<32> <D
s 0 ey FSB A 1<22> AN36 oy n22d CPU_D33#-N33 <« SB D 1.<33> D
o710 (Ey—ESB_A L<23> «— AJ35~CPU_A23# CPU_D3 44 RB? < [SB D L<34> <D 70
o0 1ary—ESB A L<24> —s AJ3TcPU_A24# m CPU_D354 RB’: < FSB D L<35> D
10 gy ESB A L<25> AJ36|CPU_A25# CPU_D36 P35 ap [ESB D Le3be D
510 gy ESB A 1L<26> AJ38 Jcpu_a26# (O CPU_D374 RB: FSB D L<37> GD 0
010 gy ESB_A 1.<27> —s AL37NCPU_A27# CPU_D38#0R3 <+ ESB D L<38> <ED 0
10 gy ESB A 1L<28> AL34 JcPu_a28# LT_| CPU_D39 R0 e [SB D Le39> D
010 gy ESB A 1L<29> AN37 cpy_a294 CPU_D40#L37 o ESB D L<d0> D0
10 ¢y FSB A L<30> 2738 cPU_A304 CPU_D41#~L39 e FPSB D 1<41> D0
10 ¢ary FSB A 1,<31> AL38 JcpU_a314 CPU_D42#~L38 <« FSB D 1.<42> GD e
o 0¢ery ESB A 1.<32> AL35 |cpu_a32# CPU_D43#N36 < ESB D L<43> D0
g~y FSB A 1,<33> AN34 Py A33H CPU_D44#-N38 <« FSB D 1.<44> D
v ocery FSB A 1<34> AR39|cpU_a34d CPU_D45 Ji9 <« FSB D 1.<45> D
7 10¢eryESB A L,<35> AN35cPU_A35# :Eﬁiiji: j}i +—> gzg g Eiigi <ED 0
D - CPU_ -—> 710 87
87 10 1CET FSB_ADSTB_L<0> AE36~CPU_ADSTBO# CPU_D48#~L42 FSB_D_1.<48> — :: 87
o110 gy ESB _ADSTB L<l> o o  AK354CPU_ADSTBL# CPU_D49#-M42 < FSB D 1,<49> G0
CPU_D50#~P41 <« FSB D 1.<50> 7 20 87
2 10 1B FSB REQ L<0> AC38CPU_REQO# CPU_D51#-N41 o o FSB D L<51> % o e
... =PP1V05 S0 MCP_FSB 210 (Ey—ESB _REQ L<1> AR33CPU_REQL# CPU_D52#-N40 <« FSB D L<52> G0
210 Ty ESB_REQ L<2> AC39CPU_REQ2# CPU_D53#~M40 e FSB D 1.<53> GD e
10 gy ESB_REQ L<3> AC33CPU_REQ3# CPU_D54#~H40 e o FSB D 1.<54> GD v
R1410 R1415 R1416 0710 1¢ETyESB_REQ L<4> AC35CPU_REQ4# CPU_D55#-K42 <« FSB D L<55> Do
5 5 62 62 CPU_D56#~H41 e« PSB D 1.<56> G
akE o % ow 57 10 1CETy FSB ADS L > AD42CPU_ADS# CPU_D57#~L41 e FSB D L<57> G0
MF E§7 MF43;7 7[\3{57Lr 57 0BT FSB BNR L > AD43CPU_BNR# CPU_D58#~H43 FSB D 1L<58> G0
010 o ¢gTyESB BREOQO_L > AE40~CPU_BRO# CPU_D59#~H42 FSB_D L<59> B> 7 10 o7
= FSB _BREQ1 L > AL32~CPU_BRI# CPU_D60#~K41 <« FSB D L<60> Vasis S8R
o7 4310 [y EM_THRMTRIP L o gy ESB_DBSY L > AD394CPU_DBSY# CPU_D61#,740 <« SB D L<61> BT 7 10 87
2710 [T CPU_FERR_L 2 10gETY FSB_DRDY L > AD41~CPU_DRDY# CPU_D62#~H39 - FSB D L<62> %—w 57
o0 gy ESB HIT L > AB42 \CPU_HTIT# CPU_D63#-M43 e-a FSB D 1,<63> D
w10 1@y ESB HITM L - AD40Jcpy HITM#
710 1 D> FSB LOCK L > AC43CPU_LOCK# CPU_BPRI#AA41 > FSB BPRI L B 0+
‘ 57 10 (OUT} FSB_TRDY L > AE41~CPU_TRDY# CPU_DEFER#~AR40 > FSB DEFER L oD 1o 07
NO STUFF | NO STUFF NO STUFE
R1420'| R1421'| |'R1422 e S it BcLk_ouT_cPu§ G4z, FSB CLK CPU P .
1K 1K 1K &7 62 43 10 (OOT} - AJ41HCPU_PROCHOTH BCLK_OUT_CPU_N,G41 . FSB_CLK_CPU N g
1/12:74 1/1272 ?a?mw - AG43~CPU_THERMTRIP# —Y R —> [oTT 10
MF45§7 MF45;7 7rgg7vr —-»> AH40~CPU_FERR# BCLK_OUT_ITP_g AL43 > FSB CLK ITP P oD e
BCLK_OUT_ITP_NAAL42 - FSB CLK ITP N 13 87
s o =MCP_BSEL<2> (MCP_BSEL ) > F42 |cPy_BSEL2 g et
> —MCP_BSEL<1> (MCP_RSEL<1>) I D42 |cpy BSELL BCLK_OUT_NB_g AL41 o7 FSB CLK MCP P
D> —_MCP_BSEL<0> (MCP_RSEL<0>) ; Fa1 CPU:ESELO BCLK_OUT_NB_N~AK42 P FSB CLK MCP N
Loop-back clock for 1 i
57 10 (OUT} FSB RS L<0> > AC41CPU_RSO# BCLK_IN_N~AK41 - P °c © delay matching.
2 10 GGTT) FSB RS L<1l> > AB41 Jcpy_RS1# BCLK_IN_H AJ40 -
710 oTESB_RS L<2> > AC42CPU_RS2#
R1430" 'R1435 ., _PP1VO5 S0 _MCP PLL FSB CPU_A20M#yAF41 » CPU A20M L oD 0 8 =PP1V05_ SO0 MCP_FSB .. 14 2 24
49.13 411?9 270 mA (AO01) 206 mA AG27 |4+v_DLL_DLCELL_AVDD CPU_IGNNE#AH39 > CPU_IGNNE L oD 0 NO STUFF
Pll”/_lgf 51{”:3;'6'/: gg Irzi 222; +:7PLL7MCLK CPU_INIT# 22:2 > ggg ig;; L oD 0 IR1440
5 5 +V_PLL_FSB CPU_INTH - 5 10 87 150
15 mA AH28 |4v_PLL_CPU CPU_NMI_AG41 ; CPU_NMI % 1o 81 ?ajmw MCP CPU I nter face
L MCP. BOLK VML COMP. VDD a5 hcik vt coue von CPU_SMT f#yAH41 o CPU SMI L D o o e SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200
., MCP_BCLK VML _COMP_GND M40 |scrx_vML_COMP._GND CPU_PWRGH 2HA3 —» CPU PWRGD oD o 0 o NOTICE OF PROPRIETARY PROPERTY
I - CPU_RESET#-H38 > FSB_CPURST L oo 5 0 e e
. MCP_CPU_COMP_vCC a3 ooty come_vec cou_supdys  ,  FSB CPUSLP L g ..
R1431* 2 MCP_CPU_COMP_CND AM4Z CPU_COMP_GND CPU_DPSLP f,AN33 —» CPU DPSLP_L oD ° *7 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
49.9 CPU_DPWR{j,AM32 » FSB DPWR L oo 0 o II NOT TO REPRODUCE OR COPY IT
1160 CPU_STPCLK#,2G42 - CPU_STPCLK L s10us SURH IIT NOT TO REVEAL PUBLISH IN WHOLE OR PART
MF4B;7 CPU_DPRSTP#~AN32 > CPU_DPRSTP_L 5T © 10 62 87
DRAWING NUMBER REV -
051-7546 A.0.0
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number) . NONE 14 o6
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AU39

AV1T

MEM A DQS_P<7>
MEM_A_DQS_N<7> o s
MEM A DQS_P<6> ,or
MEM A DQS_N<6> /o= .
MEM A DQS_P<5>
MEM A DQS_N<5>
MEM A DQS P<4> ..
MEM A DQS N<4> — .,
MEM A DQS_P<3> = .
MEM A DQS N<3> /..
MEM A DQS_P<2> o= .
MEM A DQS_N<2> /o ..
MEM_A_DQS_P<1> s
MEM A DQS_N<1> o= .
MEM A DQS_P<0> /o .

AT39 » MEM A DQS N<O0> D

RAS L

AP17

CAS L

AR17

WE_ L

AP23

BA<2>

AP19

BA<1>

AW17

BA<O>

AR23

A<14>

BIcle

AU1S

A<13>

AN23

A<12>

AW21

A<11>

AN19

A<10>

AV21

A<9>

AR22

A<8>

AU21

A<LT>

AP21

A<6>

AR21

A<5>

AN21

A<4>

AV19

A<3>

AU19

A<2>

AT19

A<l>

AR19

B [ B ([ [ [ o

A<0>

AW33

TP_MEM A CLK2P

EISIEEICIEIFIGIEIR e eNG ele

AV33

TP_MEM A CLK2N

BA24

CLK P<1>

AY24

CLK N<1>

BB20

CLK _P<0>

BC20

CLK _N<O0>

AT15

Cs L<l>

AR18

CS_L<0>

AP15

ODT<1>

AV1S

ODT<0>

AU23

CKE<1>

OMIT
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soerry MEM A DQO<63> AL8 IMDQO_63 MDQSO0_7_F|
2D MEM A DO<62> AL9 IMDQO_62 MDQSO0_7_Nj
26 (BT MEM A DQ<61> AP9 |MDQO_61 MDQSO0_6_P|
20 BT MEM A DQ<60> AN9 IMDQO_60 MDQS0_6_N|
20 BT MEM A DQ<59> AL6 |MDQO_59 MDQSO0_5_P|
20 B MEM A DQ<58> — AL7 |MDQO_58 MDQSO0_5_Nj
(D MEM A DQ<57> AN6 IMDQO_57 MDQSO0_4_P|
20 BT MEM A DQ<56> AN7 IMDQO_56 MDQSO0_4_Nj
20 B MEM A DQ<55> «—> AR6_IMDQO_55 MDQSO0_3_P|
ST MEM A DQ<54> AR7 IMDQO_54 MDQSO0_3_Nj
— MEM A DQ<53> AV6 |MDQO_53 MDQSO0_2_P|
26 (BT MEM A DQ<52> AWS |MDQO_52 MDQSO0_2_Nj
ey MEM A DO<S51> AN10 IMDQO_51 MDQSO0_1_F|
26 (BT MEM A DQ<50> AR5 |MDQO_50 MDQSO0_1_Nj
= MEM A DQ<49> AU6 |MDQO_49 MDQSO0_0_P|
20 BT MEM A DQ<48> AVS5 |MDQO_48 MDQSO0_0_Nj
=T MEM A DQ<47> AU7 IMDQO_47
(T MEM A DQ<46> AU8 |IMDQO_46 O
28 (BT MEM A DQ<45> AW9 |MDQO_45
=T MEM A DQ<44> AP11 IMDQO_44
gy MEM A DO<43> e«—»2"C MDOO_43
— MEM A DQ<42> AY5 |MDQO_42 Z MRASO#
ceerrSs. MEM A DO<41> AU9 |MDQO_41 O MCASO#
2 CED MEM A DO<40> AV9 IMDQO_40 MWEO#
26 (BT MEM A DQ<39> AU1l |MDQO_39 |_|
= MEM A DOQ<38> AV1l \MDQO_38
vocore MEM A DQ<37> av13 Junoo_37
20 B MEM A DQ<36> «—> AW13 IMDQO_36
(T MEM A DQ<35> AR1l IMDQO_35
20 BT MEM A DQ<34> AT11 |MpQo_34 MBAO_2
= MEM A DQ<33> AR14 IMDQO_33 E MBAO_1
ey MEM A DO<32> AU13 IMpQo_32 m MBAO_O
26 (BT MEM A DQO<31> AR26 |MDQO_31
erw MEM A _DQ<30> AU25 |Mpgo_30 K[:
gy MEM A DO<29> AT27 IMDQO_29
ey MEM A DQ<28> AU27 MpQO_28 D—I
= MEM_ A DQ<27> AP25 IMDQO_27 MAO 14
25 (BT MEM A DQ<26> AR25 IMDQO_26 MA0713
— MEM A DQ<25> AP27 IMDQO_25 >_| MA0712
(T MEM_ A DQ<24> AR27 |MDQO_24 MA0711
e~ MEM A DO<23> 2P29 |upgo_23 m o 10
26 (BT MEM A DQ<22> AR29 |MDQO_22 MAE 5
e MEM A DQ<21> AP31 IMDQO_21 O -
- MAO_8
— MEM A DQ<20> AR31 MDQO_20 2 RO
26 (BT MEM A DQ<19> AV27 IMDQO_19 MA076
28 MEM _A_DO<18> AN29 IMDQO_18 -
MAO_S
25 (BT MEM A DQ<17> AV29 IMDQO_17 MA074
= MEM A DO<16> AN31 IMDpQO_16 E MA073
28 BT MEM A DQ<15> AU31 IMDQO_15 MA072
=T MEM A DQ<14> AR33 IMDQO_14 MA071
(D MEM A DQO<13> AV37 IMpQO_13 MA070
20 BT MEM_ A DQ<12> AW37 |MDQO_12 -
=T MEM A DQ<11> AT31 |MDQO_11
2 MEM A DQ<10> AV31
G- MEM A _DO<10> o o AVILMDOO0 10 [Typy oy
— MEM A DQ<9> AT37 IMDQO_9 CONTROL
26 (BT MEM A DQ<8> AU37 IMDQO_8 oA
28 MEM A DO<7> AW39 IMDQO_7
MCLKOA_2_F|
26 (BT MEM A DQ<6> AV39 IMDQO_6 MCLKOA 2 N
= MEM A DOQ<5> AR37 IMDQO_5 -
28 BT MEM A DQ<4> AR38 IMDQO_4 MCLKOA_1_P|
26 (BT MEM A DQ<3> AV38 IMDQO_3 MCLKOA_1_N|
2 MEM A DQ<2> AW38
"MDQOJ MCLKOA_O_P)
28 (BT MEM A DQ<1> AR35 IMDQO_1 MCLKOA 0.1
25 CED MEM A DQ<0> «—> AP35 IMDQO_0 -
B i MEM A DM<7> - ANS5 |MDQMO_7 MCSOA_1#|
s o MEM A _DM<6> o  AUS MDOMO_6 MCSOA_O#
25 OO MEM A DM<5> - AR10 [MDQOMO_5
20 (U} MEM_ A DM<4> -— AN13 |MpoMO_4 MODTOA_1
s o MEM A _DM<3> o AN27 MpoMo_3 MODTOA_O
20 (U} MEM_ A DM<2> - AW29 |MDQMO_2
20 (OUT} MEM_ A DM<1> -— AV35 IMDQOMO_1 MCKEOA_1
B i MEM A DM<O0> <« 2R34 IMDOMO_0 MCKEOA_0

AT23

CKE<O0>

b0 00 00 00 00

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88
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e MEM B DO<63> AT4 |MDQ1_63 MDQS1_7_P|
ey MEM B DO<62> AT3 |MDQ1_62 MDQS1_7_N
2B MEM B DQO<61> AV2 IMDQ1_61 MDQS1_6_P|
ey MEM B DO<60> AV3 IMDQ1_60 MDQS1_6_N;
EyMEM B DO<59> AR4 |MDQ1_59 MDQS1_5_P|
e MEM B DO<58> AR3 |MDQ1_58 MDQS1_5_N
25¢CED MEM B DQ<57> AU2 IMpQ1_57 MDQS1_4_P|
ey MEM B DO<56> AU3 |MDQ1_56 MDQS1_4_N
2o¢Ery MEM B DO<55> AY4 lMDpQ1_55 MDQS1_3_P
(D MEM B DQ<54> «—s» 23 MDO1_54 MDQS1_3_N
e MEM B DQO<53> BB3 |MDQ1_53 MDQS1_2_P|
e MEM B DO<52> BC3 |MpQ1_52 MDQS1_2_N
¢y MEM B _DO<51> AW4 |MDQ1_51 MDQS1_1_P|
e MEM B DO<50> AW3 |MDQ1_50 MDQS1_1_N
ey MEM B DO<49> BA3 IMDQ1_49 MDQS1_0_P|
EyMEM B DO<48> BB2 |MDQ1_48 MDQS1_0_N
ey MEM B DQ<47> BB5 |MDQ1_47
2 (ED MEM B DQO<46> BAS IMDQ1_46 ‘_|
29 BT MEM B DQ<45> BA8 |MDQ1_45
Ty MEM B DO<d4> e—sBC8 [MDO1_44
2 (D MEM B DQ<43> «—> BB4 |MpQ1_43
D MEM B DQO<42> e—» B5C4 Mpo1_42 :z MRAS1#
29 BT MEM B DQ<41> BA7 |MDQ1_41 O MCAS1#
5 CED MEM B_DQ<40> AY8 |MDQ1_40 MWE1#
25 BT MEM B DQ<39> BA9 |MDQ1_39 |_|
29 BT MEM B DQO<38> BB10 |MpQ1_38
29 ¢BT MEM B DQ<37> BB12 |MDQ1_37 H
2 B MEM B DQO<36> — AW12 |MDQ1_36
2 (ED MEM B DQ<35> BB8 |MpQ1_35
29 BT MEM B DQO<34> BB9 |MDQ1_34 E MBAl_2
29 BT MEM B DQ<33> AY12 |MDQ1_33 MBAl_1
sary MEM B DO<32> BA12 lvpo1_32 m MBA1_O
29 BT MEM B DQO<31> BC32 |MDQ1_31
oezry MEM B DQ<30> AW32 |upo1_30 K[:
5 CED MEM_ B_DQ<29> BA35 |MDQ1_29
serry MEM B DO<28> AY36 IMDO1_28 D_I
29 BT MEM B_DQ<27> BA32 IMpQ1_27 vl 14
29 CED MEM B DQO<26> BB32 IMDQ1_26 MA1713
2 B MEM B DQ<25> — BA34 IMDQ1_25 >_| MA1712
2 (ED MEM B _DQ<24> AY35 IMpQl1_24 MA1711
ey MEM B DO<23> BC36 |mpo1_23 m o110
29 BT MEM B _DQ<22> AW36 |MDQ1_22 MAI 5
o MEM_B_DQ<21> BA39 IMDQ1_21 O -
CED - MA1l_8
29 (BT MEM_B_DQ<20> AY40 |MpQ1_20 : MA177
ey MEM B DO<19> BA36 IMDQ1_19 MA176
. MEM_B_DO<18> BB36 |MpQ1_18 -
MAl_S
29 (BT MEM B DQ<17> BA38 IMpQ1_17 MA174
29 B MEM B DO<16> «—> AY39 IMDQ1_16 E MA173
29 BT MEM B DQ<15> BB40 |MpQ1_15 MA172
29 (BT MEM B DQ<14> AW40 |MpQ1_14 MA171
. MEM B DQO<13> AV42 IMpQ1_13 -
MAl_0O
29 BT MEM B_DQ<12> AV4l \MpQl1_12 -
29 (BT MEM B DQO<11> BA40 |MpQ1_11
2 MEM B DQ<10> BC40
(D MEM B DO<10> 4 o BC40 b0l 10 [Ty myopy
29 BT MEM B DQ<9> AW42 |MpQ1_9 CONTROL
29 BT MEM B DQ<8> AW4l |MpQ1_8 1A
2 B_DO<7> AT40 7
? MEM MPel MCLK1A_2_F|
25 BT MEM B DQ<6> AT41 |MDQ1_6
MCLK1A_2_Nj
29 BT MEM B DQ<5> AP41 IMpQ1_5
29 BT MEM B_DQ<4> AN40 IMDQ1_4 MCLK1A_1_P|
29 BT MEM B DQ<3> AU40 |MpQ1_3 MCLK1A_1_N|
2 CBED EM B _DQ<2> «—> AU41
? M MDO1_2 MCLK1A_O_F|
29D MEM B DO<1> AR41 IMDQ1_1 MCLK1A 0N
29 B MEM B DQ<0> — AP42 |MDQ1_0 -
S i MEM B_DM<7> - AT5 IMpQM1_7 MCS1A_1#
2 oo MEM B _DM<6> o  BA2 lpQMl_6 MCS1A_O#
20 oI MEM B DM<5> - AY7 |MDQM1_5
2 (oo MEM_B_DM<4> - BAll \MpoM1_4 MODT1A_1
2 GumMEM B _DM<3> o BB34 lupoMi_3 MODT1A_0)
2 (oo MEM_B_DM<2> - BB38 |MDQM1_2
2 (oo MEM_B_DM<1> - AY43 |MpoM1_1 MCKE1A_1
» o MEM B DM<O0> - AR42 |MDQM1_0 MCKE1A_0

AT2 MEM B_DQS P<7> 29 88
AT1 MEM B_DQS N<7> 29 88
AY2 MEM B DQS P<6> 29 88
AY1 MEM B_DQS N<6> 20 88
BB6 MEM B_DQS P<5> 29 88
BA6 MEM B_DQS N<5> 29 88
BA10 MEM B DOS P<4> gm0 s
AY11 MEM B DQS N<4> 29 88
BB33 MEM B _DQS P<3> 29 8
BA33 MEM B_DQS N<3> a5y ss
BB37 MEM B_DQS P<2> 29 8
BA37 MEM B_DQS N<2> 29 8
BA43 MEM B_DOS_P<1> 29 88
AY42 MEM B DQS N<1> 29
AT42 MEM B DQS P<0> 29 8

AT43 MEM B DOS N<O0> =m0 60

AW16

RAS L

BA1S

CAS L

BA16

WE_ L BT = =

BB29

BA<2>

BB18

U

0T

BA<1>

BB17

0 (0 (0

T
BA<O>

BA29

0T,

A<14> -

BAl14

A<13>

=

AW28

A<12>

BC28

0T

A<11> —

BA17

A<10>

buoou

=

BB28

A<9>

AY28

=

A<8>

=

BA28

A<LT>

AY27

0T,

A<6> o

BA27

A<5> 5

BA26

A<4>

BB26

A<3>

BA25

A<2>

BB25

03eu0euy

A<l>

BA18

(oxa(ov(vx N (vx N iovii (o (o} v N (v 0 (vx 8 ol o i | ol (v N (v}

=

A<O0>

=

BA42

TP_MEM B CLK2P

BB42

TP_MEM B _CLK2N

BB22

MEM B CLK P<1>

BA22

BA19

AY19

BB14

BB16

BB13

AY15

AY31

BB30

oD
CLK _N<1> o>
CLK _P<0> isinis
CLK _N<O0> o>
Cs L<l> oo
CS_L<0> oo 2 0
ODT<1> Ty 2 o0
ODT<0> oD 2° °°
CKE<1> Ty 2 0
CKE<0> G 20 =0
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TP_MEM A CLK5P «AU33| McLKOB_2_P MCLK1B_2_p| BA4l TP_MEM B_CLK5P
TP_MEM A CLKS5N <« U3 MCLKOB_2_N g E MCLK1B_2_NGBBAl o TP_MEM B CLK5N
TP_MEM A CLK4P < BB24|MCcLKOB_1_P MCLK1B_1_p| AY23 _ TP_MEM B_CLK4P
TP_MEM A CLK4N <« BC24| MCLKOB_1_N 8 8 MCLK1B_1_NpBR23 g TP_MEM B CLK4N
TP_MEM A CLK3P < BA21|McLkOB_O_P (% | (¥, MCLK1B_0_p| BA20 g TP_MEM B_CLK3P
TP _MEM A CLK3N <« BB2}H MCLKOB_0_N ; ; MCLK1B_O_NRAY20 TP_MEM B CLK3N
TP_MEM A CS L<2> < 2ULH MCS0B_0# 8 8 MCS1B_O#[BC16 g TP_MEM B CS L<2>
TP_MEM A CS_L<3> <« PRLY| MCSOB_1# MCS1B_1#[jBAL3 o TP_MEM B _CS_L<3>
Mo
TP _MEM A ODT<2> - AN17| MODTOB_O 04 04 MODT1B_O| AY16 > TP _MEM B ODT<2>
TP _MEM A ODT<3> - AN15 | MODTOB_ 1 % % MODT1B_1| BC13 > TP _MEM B ODT<3>
TP _MEM A CKE<2> « AV23| MCKEOB_0 | H MCKE1B_0| BA30 g TP _MEM B CKE<2>
TP _MEM A CKE<3> - AN25 | MCKEOB_ 1 Z Z MCKE1B_1| BA31 > TP _MEM B CKE<3>
v\ . =PP1VBRIVS5 SO0 _MCP_MEM .. _PP1VO05_ S0 _MCP_PLL_ CORE
S 87 mA (A01) 17 mA T27| +V_PLL_XREF_XS
R16 10‘ 12 mA U28| +V_PLL_DP
40.12 ;z Ei :2; iz’\P]EEZCORE MRESETO#(AY32 g MCP MEM RESET L ™ o
1/16W - | - TP or NC for DDR2.
ME-LE
402
:: MCP_MEM COMP_VDD AN41| MEM_COMP_VDD
:: MCP_MEM _COMP_GND AM41 | MEM_COMP_GND =PP1V8R1V5 S0 MCP MEM . , .,
R1611‘ +VDD_MEM1| AM17 4771 mA (A01l, DDR3)
+VDD_MEM2| AM19
41?115 AR22 | GND1 +VDD_MEM3| AM21
MFAB; AP12| GND2 +VDD_MEM4| AM23
2 G30| GND3 +VDD_MEMS| AM25
P10|GND4 +VDD_MEM6| AM27
= T10]| GNDS +VDD_MEM7| AM29
T6 | GND6 +VDD_MEM8| AN16
V10| GND7 +VDD_MEM9| BC29
V34| gND8 +VDD_MEM1 0| AN20
W5 | GND9 +VDD_MEM11| AN24
AA39 | GND10 +VDD_MEM1 2| AT17
AB22| GND11 +VDD_MEM13| AP16
AB7| GND12 +VDD_MEM1 4| AN22
AD22 | GND13 +VDD_MEM15| AP20
AE20| GND14 +VDD_MEM16| AP24
AF24| GND15 +VDD_MEM1 7|_AV16
AG24| GND16 +VDD_MEM18| AR16
AH35 | GND17 +VDD_MEM1 9| AR20
AK7| GND18 +VDD_MEM20| AR24
AM28 | GND19 +VDD_MEM21| AW15
AT25| GND20 +VDD_MEM22| AP22
AP30| GND21 +VDD_MEM23| AP18
AR36 | GND22 +VDD_MEM2 4] AU16
AU10 | GND23 +VDD_MEM25| AN18
F28| GND24 +VDD_MEM26| AU24
BC21 | GND25 +VDD_MEM2 7| AT21
AY9 | GND26 +VDD_MEM28| AY29
BCY | GND27 +VDD_MEM29| AV24
D34 | GND28 +VDD_MEM3 0| AU20
F24| GND29 +VDD_MEM31| AU22
G32| GND30 +VDD_MEM32[ AW27
H31| gND31 +VDD_MEM33| BC17
K7| GND32 +VDD_MEM3 4| AV20
M38 | GND33 +VDD_MEM35[ AY17
M5 | GND34 +VDD_MEM36| AY18
M6 | GND35 +VDD_MEM3 7|_AM15
M7 | GND36 +VDD_MEM38| AU18
M9 | GND37 +VDD_MEM39| AY25
N39 | GND38 +VDD_MEM40| AY26
N8 | GND39 +VDD_MEM41| AW19
P33 | GND40 +VDD_MEM4 2| AW24
P34|GND41 +VDD_MEM4 3| BC25
P37| GND42 +VDD_MEM4 4| AL30
P4 | GND43 +VDD_MEM45| AM31
P40| GND44
P7|GND45 GNDS5S5| T33
R36 | GND46 GND56| T34
R40| GND47 GND57| T35
R43 | GND48 GND58| T37
RS | GND49 GND59| T38
T18 | GND50 GND60O| T7
T20| GNp51 GND61|_T9 MCP Memory Misc
A:; eNpS2 GNp62 UA8 SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200
GND53 GND63| U20
T26| GND54 GND64| U22 NOTICE OF PROPRIETARY PROPERTY
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Bl i =PEG D2R P<0> > F7 |PEO_RX0_P PEO_TX0_P| C5 > =PEG_R2D C_P<0> =Ty
s oo =PEG _D2R N<0> > E7~PEO_RXO_N PEO_TX0_NP4 » =PEG R2D C N<0> o
B =PEG_D2R_P<1> —-> D7 |[PEO_RX1_P PEO_TX1_p| C4 —-> =PEG_R2D C P<1> = °
s o> =PEG _D2R N<1> _»  CTHPEO_RXI_N PEO_TX1_NpB4 o =PEG R2D C N<1> o ¢
s oo =PEG _D2R P<2> > E6 _|PEO_RX2_P PEO_Tx2_p| A4 _» =PEG R2D C P<2> o ¢
s > =PEG_D2R N<2> > F6PEO_RX2_N PEO_TX2_NRA3 > =PEG_R2D_ C_N<2> —
B s =PEG D2R P<3> > E5 |PEO_RX3_P PEO_TX3_pP| B3 > =PEG_R2D _C P<3> o
s oo =PEG _D2R N<3> > F5{PEO_RX3_N PEO_TX3_NpB2 _» =PEG R2D C N<3> o
D =PEG D2R P<4> > E4 |pPEO_RX4_P PEO_TX4_p| C1 > =PEG_R2D C P<4> D
s oo =PEG _D2R N<4> _»  E3PEO_RX4_N PEO_TX4_NpPL o  =PEG R2D C N<4> o ¢
s >—=PEG D2R P<5> o C3 [PEO_RXS5_P PEO_TX5_p| D2 _» =PEG R2D C P<5> o 0
D =PEG D2R N<5> > D3 {PE0_RX5_N PEO_TX5_NREL > =PEG_R2D_C N<5> -
B =PEG D2R P<6> > G5 |PEO_RX6_P PEO_TX6_P| E2 > =PEG_R2D C P<6> T ©
B =PEG_D2R_N<6> > HS5 NPEO_RX6_N PEO_TX6_NHE2 > =PEG_R2D_ C_N<6> o °
s o> =PEG _D2R P<7> > J7_|PEO_RX7_P (/) PEO_TX7_P| F3 o =PEG R2D C P<7> oo ¢
s > =FEG D2R_N<7> > J6PEO_RX7_N PEO_TX7_NE4 > =PEG_R2D C N<7> —
B =PEG _D2R P<8> > J5 |PEO_RXS_P (D PEO_TX8_p| G3 > =PEG_R2D C_ P<8> o °
B s =PEG D2R N<8> > J4PEO_RX8_N PEO_TX8_NpRH4 > =PEG_R2D_C N<8> e
s oo =PEG _D2R P<9> o L11 lpR0_RX9_P l—_T_-I PEO_TX9_p| H3 _» =PEG R2D C P<9> o ¢
D =PEG D2R N<9> o L10HPEO_RX9_N PEO_TX9_NRH2 > =PEG_R2D_C N<9> D
B =PEG D2R P<10> > L9 [pPEO_RX10_P m PEO_TX10_p| HL > =PEG R2D C P<10> T ©
s >—=PEG D2R N<10> > L8 PEO_RX10_N D—I PEO_TX10_NZ1 _» =PEG R2D C N<10> T
s > =PEG D2R P<11> _» L7 IPEO_RX11_P PEO_Tx11_p[J2 o =PEG R2D C P<11> T 5
s m—=PEG D2R N<11> »> L6 {PEO_RX11_N >< PEO_TX11_nNJ3 _» =PEG R2D C N<11> T -
B =PEG_D2R_P<12> —-> N1l |[pPEO_RX12_P PEO_TX12_p| K2 > =PEG_R2D_C P<12> = °
s > =PEG _D2R N<12> —» NI04PEO_RX12_N I-_T_-I PE0O_TX12_NK3 o =PEG R2D C N<12> 0 ¢
s > =PEG _D2R P<13> > N9 |pE0_RX13_P PEO_TX13_p| L4 » =PEG R2D C P<13> oo ¢
s > =PEG_D2R_N<13> > P9APEO_RX13_N PEO_TX13_NpL3 > =PEG_R2D_C_N<13> —
s o> =PEG D2R P<14> > N7 |PEO_RX14_P — PEO_TX14_P| M4 o =PEG R2D C P<14> oo ¢
s O =PEG D2R N<14> > N6 \PEO_RX14_N PEO_TX14_NM3 _»_=PEG R2D C N<14> o ¢
s > =PEG D2R P<15> _» N5 IPEO_RX15_P U PEO_TX15_p| M2 o =PEG R2D C P<15> 0D
s O =PEG _D2R N<15> > N4PEO_RX15_N D_I PEO_TX15_NML o =PEG R2D C N<15> oo ¢
PEG PRSNT L Int PU PEO_REFCLK_pP| E11 —-»> PEG CLK100M P ooy
o [ > COPEO_PRSNT_16+# PEO_REFCLK_NnPL1l  _g PEG CLK100M N —
MINI_CLKREQ L b5 Jpkd B Eng
1 [T > PEB_CLKREQ#/GPIO_49 PE1_REFCLK_pP| G11 > PCIE_CLK100M MINI P oo o 50
o o PCIE MINI PRSNT L > D9APEB_PRSNT# Int PU  PEI_REFCLK_NpELl g PCIE CLK100M MINI N —
FW_CLKREQ L 58 {ppl B ig
3 I > PEC_CLKREQ#/GPIO_50 PE2_REFCLK_pP| J11 > PCIE CLK100M FW P Ty 56 60
s D PCIE FW PRSNT L —»  ClO4PEC_PRSNT# Int PU PE2_REFCLK_NpJ10 g PCIE CLK100M FW N —
EXCARD_CLKREQ L w15 o B & BT
| > SAPED_CLKREQ#/GPIO_51 PE3_REFCLK_P| G13 > PCIE CLKI100M EXCARD P T 5
2 I PCIE _EXCARD PRSNT L > B1O0~PED_PRSNT# Int PU PE3_REFCLK_NREL3 > PCIE CLK100M EXCARD N oUD>
TP_PE4 CLKREQ L L16 i b BY
> 6 PEE_CLKREQ#/GPIO_16 PE4_REFCLK_P[ J13 > TP PCIE CLK100M PE4P
TP_PE4 PRSNT_ L > L18~PEE_PRSNT#/GPIO_46 PE4_REFCLK_NH13 > TP_PCIE_CLK100M PE4N
1 Int PU
s —AUD_IP PERIPHERAL DET o M6 PEF_CLKREQ#/GPIO_17 PES_REFCLK_P L14 o TP_PCIE CLK100M PESP
o @u—CGMUX_JTAG TCK L —» MI8HPEF_PRSNT#/GPIO_47 PE5_REFCLK_NoK14 g TP_PCIE_CLK100M PESN
n Int PU
TP_MCP_GPIO 18 —»  M17PEG_CLKREQ#/GPIO_18 PE6_REFCLK_p| N14 > TP _PCIE CLK100M PE6P
s >GMUX_JTAG TDO > M19]PEG_PRSNT#/GPTO_48 PE6_REFCLK_ N4 o TP PCIE CLK100M PE6N
Int PU
@ o oy PCIE WAKE L _»  Fl7dpE wake# Int PU (S5) PEx RSTO#KLL o PCIE RESET L TT ° 26
> PCIE MINI D2R P _» K9 IpE1_RXO_P PEl_Tx0_P D8 o PCIE MINI R2D C P Ty e
o BCIE MINI D2R N > J9APE1_RXO_N PE1_TXO0_NpRC8 > PCIE_MINI_R2D_C_N BT
s m>—ECLIE FW D2R P > H9 |pE1_RX1_P PE1_TX1_p| B8 - PCIE_FW_R2D _C P 5T 36 89
s > ECIE FW D2R N _»  G9PE1_RXI_N PEI_TX1_NpA8 o PCIE FW R2D C N o o o
> PCIE EXCARD D2R P > F9 lpE1_Rx2_P PE1_TX2 p| AT _» PCIE EXCARD R2D C_P Ty 2 e
> PCIE EXCARD D2R N s E94pE1_Rx2 N PEL_TX2 NpBT _» PCIE EXCARD R2D C N .
TP_PCIE PE4 D2RP o B7lpm1 Rx3 P PE1_TX3 p| B6 o TP PCIE PE4 R2D CP
TP PCIE PE4 D2RN > G7dPEI_RX3_N PE1_TX3_NRC6 TP PCIE PE4 R2D CN
. =PP1V05 S0 _MCP_PEX DVDDO =PP1V05 S0 _MCP_PEX AVDDO.
57 mA (A01l, DVDDO & 1) T17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A01, AVDDO & 1)
Minimum 1.025V for Gen2 support 313 +DVDDO_PEX2 +AVDDO_PEXZ| A2 Minimum 1.025V for Gen2 support
+DVDDO_PEX3 +AVDDO_PEX3| AB12
V19 |+DVDDO_PEX4 +AVDDO_PEX4| M12
W16 |+pVDDO_PEX5 +AVDDO_PEX5| P12
W17 |+DVDDO_PEX6 +AVDDO_PEX6| R12
W18 [+DVDDO_PEX7 +AVDDO_PEX7| N12
Ul6 |+pVDDO_PEX8 +AVDDO_PEX8| T12
=pPP1V05 S0 _MCP_ PEX DVDDI1 +AVDDO_PEX9| U12
T19 |+DVDD1_PEX1 +AVDDO_PEX10[ AC12
Ul9 |4+DVDD1_PEX2 +AVDDO_PEX11| AD12
+AVDDO_PEX12| V12
+AVDDO_PEX13| W12
2 PP1VO5 SO _MCP_ PLL PEX T16 |+v_PLL_PEX =PP1V05_S0_MCP_PEX AVDDI1.
84 mA (AO1) +AVDD1_PEX1| M13
+AVDD1_PEX2| N13
2s MCP_PEX CLK COMP All |pEX_CLK_COMP +AVDD1_PEX3| P13
NO STUFF
'R1710 . .
237K If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
ﬁww If PEl interface is not used, ground DVDD1l_PEX and AVDDl_PEX.
ME-LE
7407

PLACEMENT_NOTE=Place within 12.7mm of U1400

(no official document number) .
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Z
<G

RGMII_RXDO
RGMII_RXD1

RGMII_RXD2

RGMII_RXD3

RGMII_RXC/MII_RXCLK

RGMII_RXCTL/MII_RXDV

MII_RXER/GPIO_36

MII_COL/GPIO_20/MSMB_DATA

MII_CRS/GPIO_21/MSMB_CLK

RGMII_INTR/GPIO_35

+V_DUAL_MACPLL

MII_COMP_VDD

MII_COMP_GND

=PP3V3 ENET MCP_RMGT . .,

RGB_DAC_RSET

RGB_DAC_VREF

TV_DAC_RSET

TV_DAC_VREF

XTALIN_TV

XTALOUT_TV

“<DACS

/
/
/

Comp /

GPIO_6/FERR*/IGPU_GPIO_6

GPIO_7/NFERR*/IGPU_GPIO_7

LCD_BKL_CTL/GPIO_57
LCD_BKL_ON/GPIO_59

LCD_PANEL_PWR/GPIO_58

HDMI_TXC_P/MLO_LANE3_P

HDMI_TXC_N/MLO_LANE3_N

HDMI_TXDO_P/MLO_LANE2_P

HDMI_TXDO_N/MLO_LANE2_N
HDMI_TXD1_P/MLO_LANE1_P

HDMI_TXD1_N/MLO_LANE1_N
HDMI_TXD2_P/MLO_LANEO_P

HDMI_TXD2_N/MLO_LANEO_N

DP_AUX_CHO_P

DP_AUX_CHO_N

HPLUG_DET2/GPIO_22

N

HPLUG_DET3

0 ENET_ RXD<0> _» C23
o ENET RXD<1> _» B23
0 ENET_ RXD<2> _» FE24
B ENET_ RXD<3> _pB24
51 ENET CLK125M RXCLK _» 223
o ENET RX CTRL o C22
=MCP_MII RXER o F23
— =MCP_MII COL _a B26
2i1s s _=PP3V3 ENET MCP_RMGT —MCP MII CRS DY
R1810° TP_ENET INTR L o J22
49.2 ., _PP1V05_ENET MCP_ PLL MAC
5 mA (AO01l) T23
21 MCP_MII COMP_VDD c27
s MCP_MII COMP_GND B27
R1811'
49.9
.. _TP_MCP_RGB_DAC RSET c39
.. _TP_MCP_RGB_DAC_VREF B38
w0 25 @umMCP_TV_DAC RSET E36
w0 25 gum}MCP_TV_DAC VREF a35
2 s =PP3V3 S5 MCP_GPIO
. 2 > MCP_CLK27M XTALIN _» C38
R18427g 2 @ MCP_CLK27M XTALOUT < D38
e LPCPLUS_GPIO El6
o > DP_IG _CA DET B1S
. @om LVDS_IG_BKL_PWM (See below) g3
Interface Mode > T LVDS IG BKL ON -« E37
. LVDS_IG_PANEL_ PWR F40
MCP Signal TMDS /HDMI DisplayPort T -
=MCP_HDMI_TXC_P/N TMDS_IG_TXC_P/N DP_IG_ML_P/N<3> > @u—=MCP_HDMI TXC P <« D35
=MCP_HDMI_TXD_P/N<0>| TMDS_IG_TXD_P/N<0>| DP_IG_ML_P/N<2> s o =MCP_HDMI TXC N B35
=MCP_HDMI_TXD_P/N<1>| TMDS_IG_TXD_P/N<1> DP_IG_ML_P/N<1> ) —MCP HDMI TXD P<0> o3
=MCP_HDMI_TXD_P/N<2>| TMDS_IG_TXD_P/N<2>| DP_IG_MIL_P/N<0> C o —MOD HDMI_ TXD N<O> D
=MCP_HDMI_DDC_CLK TMDS_IG_DDC_CLK DP_IG_DDC_CLK < <+
. oM =MCP_HDMI_ TXD_ P<1> -« P33
=MCP_HDMI_DDC_DATA TMDS_IG_DDC_DATA DP_IG_DDC_DATA ‘G" —MCP _HDMI TXD Nels DT
=MCP_HDMI_HPD TMDS_IG_HPD DP_IG_HPD o —MCP_HDMI_TXD DP<2> - s
°
DP_IG_AUX_CH_P/N TP_DP_IG_AUX_CHP/N| DP_IG_AUX_CH_P/N S &8 e noMT Txp N<2> ; 0
NOTE: 1M pull-down required on DP_IG_CA_DET if DP not used.
NOTE: 20K pull-down required on DP_HPD_DET. s 50 GOUT) DP_TIG _AUX CH P < D43
NOTE: 1K pull-down required on DP_IG_AUX_CH_N if DP is used. s 50 @u—RE_IG AUX CH N <« C43
NOTE: HDMI port requires level-shifting. IFP interface can . _DVI HPD GMUX INT (See below) c31
: - - s = > C
be used to provide HDMI or dual-channel TMDS without f— _MCP_HDMI HPD >

level-shifters.

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm

LVDS:

Dual-channel TMDS:

Power +VDD_IFPx at 1.8V
Power +VDD_IFPx at 3.3V

—>

=PP3V3R1V8 S0 _MCP IFP_ VDD

190 mA
PP3V3 S0 _MCP_VPLL

(AO1,

1.8V)

M27
M26

16 mA (A01) 8 mA M28
8 mA M29
.. =PP1V05 S0 _MCP_HDMI VDD T25
95 mA (A01)
89 25 (OUT) MCP_HDMI RSET J31
99 25 (T} MCP_HDMI VPROBE J30

GPIOs 57-59

(if LCD panel is used):

+VDD_IFPA
+VDD_IFPB

+V_PLL_IFPAB
+V_PLL_HDMI

+VDD_HDMI

HDMI_RSET
HDMI_VPROBE

FLAT PANEL

+3.3V_DUAL_RMGT1 J24 + 83 mA (A01)
+3.3V_DUAL_RMGTZ K24
=PP1V05_ ENET MCP_RMGT . .,
+V_DUAL_RMGT1 U23 + 131 mA (AO01)
+V_DUAL_RMGTZ V23 | T T T T T T T T T e T e e e e e e e e |
, Network Interface Select,
MII_VREF| _E28 - MCP_MII VREF & | |
RGMIT_TXDO_B24 ENET_TXD<0> S | Interface| ENET_TXD<0> |
RGMII_TXD1| C24 o ENET TXD<1> oD 2 o I RGMITI 1 :
— —>
RGMII_TXD2 C25 _g ENET TXD<2> T 33 o1 | G |
RGMII_TXD3 D25 _g ENET TXD<3> oD s o | MITI 0 |
RGMII_TXC/MII_TXCLH D24 o ENET CLK125M TXCLK TS 33 o1 | |
RGMIT_TXCTL/MII_TXEN C26 g ENET TX CTRL ey SERH | NOTE: All Apple products set strap to |
RGMIT MDA D21 g ENET MDC - | MIT, RGMI; products will gnable |
e | feature via software. This |
RGMII_MDIOLC21 o o ENET MDIO Vacin 3 N - X
v | avoids a leakage issue since |
RGMII_PWRDWN/GPIO_37 G23 TP _ENET PWRDWN_ L L MCP79 requires a S5 pull-up. |
BUF_25MHZ| E23 _g MCP_CLK25M BUFO_R TTy 34 91 =PP3V3_S0_MCP_GPIO ;s
MII_RESET#~J23 > ENET RESET L o 33 o1
1 1
PP3V3 SO MCP DAC .. Rl?o%g F1{010§<61
+V_RGB_DAC_J32 103 mA 206 mA (AO01) 5% 5%
+V_TV_DAC| K32 103 mA quy‘sxé quy‘sxé
402 7407
DDC_CLKO| B31 > MCP DDC CLKO
DDC_DATAQ| A3l o o MCP_DDC_DATAQ
-+
- RrGB_DAC_RED B39 TP _MCP_RGB_RED N RGB DAC Disable:
é RGB_DAC_GREEN A39 _g TP _MCP_ RGB_GREEN 25 Okay to float all RGB_DAC signals.
O RGB_DAC_BLUH B40 _ TP_MCP_RGB_BLUE 25 DDC_CLKO/DDC_DATAO pull-ups still required.
g RGB_DAC_HSYNC_ 240 _g, TP_MCP_RGB_HSYNC 25
M RGB_DAC_VSYNQ A4l _g TP_MCP_RGB_VSYNC s
Component .
Pr TV_DAC_RED| A36 - CRT IG R C PR oD - e TV DAC Disable:
Y TV_DAC_GREEN B36 _g CRT IG G Y Y OO 25 &= Okay to float all TV_DAC signals.
Pb TV_DAC_BLUE C36 _g CRT IG B COMP PB oD 25 0 Okay to float XTALIN_TV and XTALOUT_TV.
DD LKO/DDC_DATA 11- ill r ired.
TV_DAC_HSYNC/GPIO_44 D36 g CRT_IG_HSYNC BT 2 C_CLKO/DDC_ 0 pu ups st equired
TV_DAC_VSYNC/GPIO_49 C37 > CRT IG VSYNC [TOTy 25 59
IFPA_TXC_pP B35 —-> LVDS _IG A CLK P o
IFPA_TXC_NGC35 g LVDS IG A CLK N BTD = 0
IFPA_TXDO_H B32 _y LVDS IG A DATA P<0> rmy s s
IFPA_TXDO_NA3Z g LVDS IG A DATA N<O0> rym s ss
IFPA_TXD1_H D32 _g LVDS IG A DATA P<1> = is
IFPA_TXDI_NC32 g LVDS IG A DATA N<1> s
TFPA_TxD2_H D33 g LVDS IG A DATA P<2> mrm o o
IFPA_TXD2_NAC33 —-»> LVDS _IG_A DATA N<2> oD o o0
IFPA_TXD3_p B34 > LVDS IG A DATA P<3> T 0 69
IFPA_TXD3_N~C34 > LVDS _IG A DATA N<3> oD+
WE: IFP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
1FPB_TXC_F L31 g LVDS IG B CLK P Ty o e
IFPB_TXC_NoK31 g LVDS IG B CLK N T o e
IFPB_TXD4_p J29 > LVDS_IG B DATA P<0> [oOT) o2 o9
IFPB_TXD4_NH2? o LVDS IG B DATA N<O0> s s
IFPB_TXD5_H 129 g LVDS IG B DATA P<1> s
TFPB_TXD5_NOK29 g LVDS IG B DATA N<1> o5 o
IFPB_TXD6_FH L30 g LVDS IG B DATA P<2> s
IFPB_TXD6_NK30 _g LVDS IG B DATA N<2> rymy o ss
IFPB_TXD7_F N30 > LVDS_IG B_DATA P<3> oD+
IFPE_TXDT_NGM30 o LVDS IG B DATA N<3> rymy s e
DDC_CLK2/GPIO_23 €30 o LVDS IG DDC CLK OOy 0
DDC_DATA2/GPIO_24 B30 o LVDS IG DDC DATA D o
DDC_CLK3[ D31 g =MCP_HDMI DDC CLK o
DDC_DATA3| E31 -« =MCP_HDMI DDC DATA ey
IFPAB_RSET _E32 MCP_ TFPAB RSET oD 25 00
IFPAB_VPROBE G31 MCP_TIFPAB_ VPROBE oo 75 5

In MCP79 these pins have undocumented internal

pull-ups
by default,

(~10K to 3.3V SO).
pull-downs

=DVI_HPD_GMUX_INT:

To ensure pins are low
(1K or stronger)

must be used.

Alias to DVI_HPD for systems using IFP for DVI.
Alias to GMUX_INT for systems with GMUX.
Alias to HPLUG_DET2 for other systems.

Pull-down

(20k

) required in all cases.

(no official document number) .

'R1850
10K

MCP Ethernet & Graphics

SYNC_MASTER=T18_MLB

SYNC_DATE=06/18/200

NOTICE OF PROPRIETARY PROPERTY

THE INFORMATION CONTAINED HEREIN IS THE
PROPERTY OF APPLE COMPUTER, INC. THE PO,
AGREES TO THE FOLLOWING

TETARY
R

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
ZE | DRAWING NUMBER REV.
D 051-7546 A.0.0
NONE 18 96

8

7

6

2 1




OMIT
Ul400 2115 =PP3V3 S0 MCP_GPIO
MCP79-TOPO-B
7 oe 11y . _MCP_Rs232 souT L R1989 8.2K, S —
s 1o PCI REQO L T2dpcT_REQO# PCT_GNTO#PR3 > TP _PCI GNTO L w1 PCI_REOO L R1990 8.2K 1 5
5019 _PCI REQL L VIAPCI_REQL#/FANRPM2 PCI_GNT1#/FANCTL2~UL0 > TP _PCI GNT1 L 1 PCI_REQL L R1991 8.2K: , 5% 1/16W ME-LF 402
° oot CRTMUX_ SEL_TV_ 1. T3~PCI_REQ2#/GPIO_40/RS232_DSR# PCI_GNT2#/GPIO_41/RS232_DTR#HR4E > GMUX_JTAG_TMS oD ° . CRTMUX_SEL TV L R1992 8.2K 1 5 5% 1/16W ME-LF 402
50 o gomAUD, IPHS SWITCH EN U9+pCI_REQ3#/GPIO_38/RS232_CTS# PCI_GNT3#/GPTO_39/RS232_RTS#yULL > GMUX JTAG TDI oo ¢ . MCP RS232 SIN L R1994 8.2K: 5 5% 1/16W Mr-LF 402
s o MCP_RS232 SIN L T4PCI_REQ4#/GPIO_52/RS232_SIN#  PCI_GNT4#/GPIO_53/RS232_SOUTHF3 > MCP_RS232 SOUT L o 53 T/T6W WMF-TLF 402
50 13 BT MCP_DEBUG<0> AC3 |pcI_aADO PCI_CBEO#{HRA3 . TP_PCI _C BE L<0>
20 13CgyMCP_DEBUG<1> AE10 |pcT_apl PCI_CBE1#AR6 . TP_PCI C BE L<1>
50 13CED> MCP DEBUG<2> AC4 |pcI_aD2 PCI_CBE2#[AAL1 TP _PCI C BE L<2>
50 1B MCP_DEBUG<3> AFE11 |pcI_aD3 PCI_CBE3#pW10 . . TP_PCI _C BE L<3>
0 13 BT MCP_DEBUG<4> AB3 |pcI_aAD4
20 13 ¢ETY MCP_DEBUG<5> AC6 |pCcI_ADS PCI_DEVSEL#HAAS «—> TP_PCI DEVSEL L
20 13¢gTyMCP_DEBUG<6> AB2 |pcT_aD6 PCT_FRAME#Z4 —s TP_PCI _FRAME L
20 13 ¢ETY MCP_DEBUG<7> AC7 |pCcI_AD7 PCI_IRDY#RALO —> TP_PCI_ IRDY L
TP_PCI AD<8> AC8 |pCcI_ADS PCI_PAR| Y1 TP_PCI_PAR
TP _PCI AD<9> AA2 |pcI_AD9 PCI_PERR#/GPTO_43/RS232_DCD#RBY -—> TP _PCI PERR L
TP_PCI AD<10> ACY9 |pcI_AD1O PCI_SERR#HAAT TP_PCI_ SERR_L
TP_PCI AD<11> AC10 |pcI_aAD11 PCI_STOP#HY2 «—> TP_PCI_STOP_ L
ig ggi igiigi Aii iii—isi H PCI_PME#/GPIO_30nIL - PM_LATRIGGER L e
TP_PCI AD<14> 225 |pc1 apia O Int PU (85)
TP_PCI AD<15> Y5 |pcI_aAD15
TP_PCI _AD<16> w3 |pcT_apie D—I PCT_RESETO#RRLO > MEM VTT_ EN_R U 2
TP_PCI AD<17> W6 |pcT_ap17 PCT_RESET1#RLL > TP_PCI_RESETI1 L
TP_PCI AD<18> W4 |pCI_AD18
TP _PCI AD<19> W7 |pCcI_AD19
TP _PCI AD<20> V3 |pcI_aDp20 bCT CLKOLRG N TP PCI CLKO
TP_PCI AD<21> W8 |pcT_ap21 ~ L
- pPCI_CLK1| R7 e TP_PCI CLK1
TP_PCI AD<22> V2 lpc1_ap22 ” L
D PCI AD<23s W loer anoa PCT_CLK2| R8 o 0 PCI CLK33M MCP_R
TP_PCI AD<24> U3 |pcI_aD24 1
TP_PCI AD<25> Wil |pcT_ap2s R1910
TP_PCI AD<26> U2 |pcI_aD26 %3
TP_PCI_AD<27> US |pcT ap27 ALLen
TP_PCI AD<28> Ul lpcr_ap2s 2402
TP _PCI AD<29> U6 PCT_AD29 PCT_CLKIN RO - . PCI_CLK33M MCP PLACEMENT_NOTE=Place close to pin R8
TP_PCI AD<30> TS [PCI_AD30
TP _PCI AD<31> U7 |pcI_AD31
TP _PCI INTW L P2~PCTI_INTW#
TP _PCI INTX L N3gPCT_INTXH LPC_FRAME §j-AD4 ;. LPC_FRAME R L R1960 22 1 2 LPC_FRAME L -
TP_PCI INTY L N2 PCT_INTY# — T > 5% 1/16W MF-LF 402 T
TP PCI_INTZ L N1 PCIiINTZ# LPC_PWRDWN#/GPIO_54/EXT_NMI#AEL2 LPC PWRDWN L [oUT) 2
LPC_RESETO#AES > LPC RESET L [Ty 25 53 0
TP _PCI TRDY L Y3PCI_TRDY# U
LPC_ADO|_AD3 L. LPC_AD R<0> R1950 22 2 LPC_AD<0> sy
212 zy—PM_CLKRUN_L AD11pCT CLKRUN/GPTO 42 D.] LPC_AD1| AD2 -— LPC_AD R<1> RI1I951 22 1 2 °F IVIOW MPCLE 207 ppc aAD<l> o
i LPC_aD2| AD1 . . LPC_AD_R<2> R1952 22 , g °F 1/10W MFLF 202 ppc AD<2> o
o O EW _PME L AE24LPC_DRQ1#/GPIO_19 Int PU LPC_AD3| ADS <-—> LPC _AD R<3> R1953 22 1 2 °° 1716w ME-LE 202 1 pc ap<3> D 7 i 2 %0
TP_LPC_DROO L AE1 oo pROOK  Int PU - 5% 1/16W ME-LF 402
1 2 BT LPC SERIRQ AE6 |LpCc_SERIRQ Int PU LPC_CLKO| AES > LPC CLK33M SMC R [OTy 26 %0
1
U24 |GND65 GND98| Y26 E{OIK961
U26 |GND66 GND99| Y27
U39 |GND67 GND100O| AB18 upied
U4 |GND68 GND101| H34 w02
U8 IGND69 GND102| AB20 Strap for Boot ROM Selection (See HDA_SDOUT)
V16 |GND70 GND103| AB21 =
V17 IGND71 GND104| AB23
V18 IGND72 GND105| AB24
V20 |GND73 GND106| AB25
V22 |GND74 GND107| AB26
V24 |GND75 GND10g| AB27
V26 |GND76 GND109| AB28
V27 |GND77 D GND110| AB34
V28 |GND78 GND111| AB37
V33 IGND79 Z GND112| AB4
V37 |GND8O GND113| AB40
V4 IGND81 (D GND114| AC22
V40 |GND82 GND115| AC36
V7 |GND83 GND116| AC40
W20 |GND84 GND117| AB33
W22 |GND8S GND118| ACS
W24 |GND86 GND119| AD16
W36 |GND87 GND120| AD17
W40 |GND88 GND121| AD18
W43 |GND89 GND122| AD19
Y16 |GND90 GND123| AD20
Y17 IGND91 GND124| AD24
Y18 IGND92 GND125| AD25
Y19 IGND93 GND126| AD26
Y20 |GND94 GND127| AD27
Y22 IGND95 GND128g| AD28 MCP PCI & LPC
Y24 |GND96 GND129| AD33 SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200
Y25 |GND97 GND130| AD34 NOTICE OF PROPRIETARY PROPERTY
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OMIT
Ul400
MCP79-TOPO-B
BGA
(8 OF 11) External A
SATA HDD_R2D C_P - AJ7 |sata_aA0_TX_P usBo_p| €29 USB_EXTA P -
SATA HDD _R2D_C_N - AJ6~SATA_AO_TX_N USBO_NHP29 USB_EXTA N 10 90
AirPort (PCIe Mini-Card)
SATA HDD D2R N > AJSSATA_AO_RX_N UsB1_ Pl C28 o o USB MINI P~ =rys
SATA_ _HDD_D2R P > AJ4 |SATA_AO_RX_P USB1_N| : 90
External D
UsB2_Pl A28 o o USB EXTD P =rys
USB2_NB28 o o USB EXTD N = =m0
SATA _ODD R2D C P -« AJ1l |SATA_A1_TX_P Camera
SATA ODD R2D C_N - AJ10~NSATA_AL_TX_N UsB3_P| F29 o o USB CAMERA P~ rsryas
USB3_N 31 %0
SATA ODD_D2R N > AJISATA_A1l_RX_N IR
SATA_ODD_D2R P > AK9 |SATA_Al_RX_P USB47PL_,ME a1 90
USBA_NPL2T o USB_IR N D o
Geyser Trackpad/Keyboard
USBS_P| J26 o o USB_TPAD_ P D 0 0
TP_SATA C R2D CP - AK2 |saTA_BO_TX_P USBS_NII2T o o USB_TPAD_ N GD =
TP_SATA C _R2D CN - AJ3SATA_BO_TX_N Bluetooth
USB67P 31 90
TP_SATA C D2RN > AJ2SATA_BO_RX_N USB6_NG27 o g USB BT N~~~ ryao
TP_SATA C D2RP > AJ1 |SATA_BO_RX_P External B
Kﬂ UsBT_B| D27 o o USB_EXTB_P v
m USBT_NGE2T o o USB _EXTB N GD 0
E (Q ExpressCard
TP _SATA D R2D CP - AM4 |SATA_B1_TX_P Kﬂ USB8_P| K25 o o USB EXCARD P =mys =PP3V3 S5 MCP GPIO ; ;;
TP_SATA D R2D CN - AL3SATA_B1_TX_N ) USBB_NGL25 o g USB EXCARD N —my -
U) External C
TP_SATA D D2RN > AL4dSATA_B1_RX_N USBO_ Pl H25 o o USB EXTC P (sryow 'R2051 '‘R2053
TP_SATA D D2RP > AK3 |SATA_B1_RX_P UsB9_NpRI25 H—-USB EXTC_N (D ° o0 2K 8.2K
1)716%‘ 1)716%'
UsBl0_B| F25 o o TP _USB_10P ,462"F L 462"
USBL1O_NRG25 o o TP_USB_10N
TP_SATA E R2D CP - ANL |saTa_cO_TX_P R2050" R2052"
TP_SATA E R2D CN - AM1sATA_CO_TX_N USB11_P| K23 4 TP_USB_11P Pt 5%
USB11_NL23 N TP_USB_11N e " %5e
TP_SATA E _D2RN > AM2 {saTa_CO_RX N &él% ,‘/Fl%
TP_SATA_E_D2RP - aM3 |sata_co_rx_p e e
USB_OCO#/GPTO_25L21 o USB_EXTA OC L Yauu LU
USB_OCL#/GPIO_260K21 o USB EXTB OC L 7m0
USB_OC2#/GPIO_27/MGPI(HI2L o USB _EXTC OC L —m
TP_SATA F _R2D CP - AP3 |saTa_C1_TX_P USB_OC3#/GPIO_28/MGPTH2L o EXCARD_OC L o e e
TP _SATA F R2D CN - AP2~NSATA_C1_TX_N
L28 PP3V MCP_PLL B 24
TP_SATA F_D2RN > AN3 {SATA_C1_RX_N +V_PLL_USE 3V3_S0_Mc us ’
TP_SATA F D2RP > AN2 |SATA_C1_RX_P 19 mA (AO1)
USB_RBIAS_GND_A27 so MCP_USB_RBIAS_ GND
R2060"
TP_MCP_SATALED_ L - E12~SATA_LED# GND131| AD35 806
GND132| AD37 L/188
GND133| AD38 MEI0E
.. PP1V05 SO _MCP PLL_ SATA AE16 |\v_PLL_SATA AE22 ?
i GND134
84 mA (AO01) 135] AE24
=PP1V05_SO_MCP_SATA DVDDO ONDL35 =
GND136| AE39
43 mA (A01l, DVDDO & 1) AF19 |4+DVDDO_SATAL GND137| AE4
L AGl6 |4+DVDDO_SATA2
Minimum 1.025V for Gen2 support GND138[ AD6
AGL7 |+DVDDO_SATA3
GND139| AF16
AG19 |+DVDDO_SATA4 Laol aF17
=PP1V05_S0 MCP_SATA DVDDI GND140
GND141| AF18
AHL7 |4+DVDD1_SATAL
AH19 |4pDVDD1_SATA2 GND142 AFZ0
= GND143| AF22
=PP1V05 S0 _MCP_SATA AVDDO GND144| AF26
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
A AN11 |+AVDDO_SATA2 GND146| AF28
M 1.025Vv £ 2 -
inimum 025 or Gen support AK12 |,avDDo_saTas GnD147| AF33
AK13 |+AVDDO_SATA4 GND148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AM11 |4AVDDO_SATA6 GND150| AF40
AM12 |+AVDDO_SATA7 GND151| AG18
AN12 |4AVDDO_SATAS GND152| AG20
AL13 |+AVDDO_SATA9 GND153| AG22
=PP1V05 SO0 MCP_ SATA AVDDI1 GND154| AG26
AN14 |4AVDD1_SATAL GND155 AG36
AL14 |4AVDD1_SATA2 GND156| AG40
AM13 |+AVDD1_SATA3 GND157| AH18
AM14 |4AVDD1_SATA4 GND158| AH20
GND159| AH22
s MCP_SATA TERMP AE3 |SATA_TERMP GND160| AH24
'R2010 =
2.49K .
%o If all SATA_AxX & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
/16w .
ME-LF If all SATA_Cx pins are not used, ground DVDD1l_SATA and AVDDI1l_SATA.
2102 MCP SATA & USB
SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200
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OMIT
Ul400 _
MCP79-TOBO-B =PP3V3R1V5 SO MCP_ HDA ;. .,
BGA 7 mA (AO01)
(9 OF 11)
+V_DUAL_HDA1[ J16 '‘R2160
+V_DUAL_HDA2| K16 8.2K
/16w
ME-LF
Kf. 2402 R2170
20 = oy HDA_SDINO > G15 lupa_SDATA_INO D HDA_SDATA_OUT F15 o 4 w02 HDA SDOUT R L 2 HDA SDOUT o0 _ _ _ _ _ _ _ _ _ ______________ |
I PD
nt an ‘ BIOS Boot Select |
R221271 I |
TP_MLB RAM SIZE 4 J14 HDA_SDATA_IN1/GPIO_2/PS2_KB_CLK HDA_BITCLK|_E15 > 020 HDA BIT CLK R 1 2 HDA BIT CLK TS © 90 | I/F HDA__SDOUT LPC_FRAME# |
Int PD E I |
ME-LF R221272 | LPC 0 0 |
TP_MLB _RAM VENDOR Ji5 K15 s HDA RST R _L 1 2 HDA_ RST_ L 54 9 |
oo =PP3V3R1V5 S0 MCP_HDA - > [HDA_SDATA_IN2/GPIO_3/PS2_KB_DATA HDA_RESETH# 3] — 0 21 [OTD 1 20 PCI 0 1 |
|
(MXM_OK for MXM systems) Int PD |
|
1R2110 R221273 , SPIO 1 0 |
49.9 HpA_syNC| L15 g HDA SYNC R 1 2 HDA SYNC B 5 o0 |
1% g | 1
1/16wW 5% SPI1 1 |
MF-LF 1£1;ﬁ§ ‘
2402 402" |
| SPI0O = SPI_CSO_L SPI1 = SPI_CS1_L
20 MCP_HDA_ PULLDN_COMP Al5 |HDA_PULLDN_COMP HDA_DOCK_EN#/GPIO_4/PS2_MS_CLEKLT o MCP_GPIO 4 21 | — - — — |
HDA_DOCK_RST#/GPIO_5/PS2_MS_DATANLLT g AUD_TI2C_ INT L m e e ‘R1961 and R2160 selects SPI0O ROM by
.o _PP1V0OS5 S0 _MCP PLL NV default, LPC+ debug card pulls
37 mA (A01) 20 mA+ AE18 |4+v_PLL_NV_H SLP_S3#[G17 > PM SLP_S3 L oo 83 ‘LPC_E‘RAME# high for SPI1 ROM override. |
AE17 5 J17 PM_SLP_RMGT L 5 |
17 ma +V_PLL_SP_SPREF SLE_RUGTHOT— oM el 54 L oD | NOTE: MCP79 does not support FWH, only |
SLP_S5# - oD 0 02 0 e | LPC ROMs. So Apple designs will
26 22 _PP3V3 G3 RTC not use LPC for BootROM override.
cBESVS GI RIC > @m=SPL CS1 R L USE MLB o 124 |GpIo_1/PWRDN_OK/SPI_CS1 ‘ |
- THERM_DIODE_P B1l o MCP_THMDIODE P oo |
SMC_ADAPTER EN —»_ L26~GP10_12/SUS_STAT#/ACCLMTR - - - NOTE: MCP79 rev A0l does not support
- THERM_DIODE NpCLL —»> MCP THMDIODE N oD o o ! SPI1 option Rev B0l will |
1 1 8 22 24 . .
R%gl%g 5{9219%1 TP_SB A20GATE K13 A20GATE Int PU e
e 15 TP _MCP KBDRSTIN L o L134KBRDRSTIN# Int PU MCP_v1DO/GPTO_13 L20 o MCP_VID<O0> >~  |'R2180 T oS oo ST T oS- - |
rlzn/-lgg r&xé;?& 2 2 I SMC_WAKE SCI L —» Cl9ysto_pME# Int PU (S5) MCP_VID1/GPTO_14 M20 MCP_VID<1> oD 2 e I BUF_SIO_CLK Frequency |
2 2 42 23 SMC RUNTIME SCI L Cl8~EXT_sMI/GPIO_32# Int PU (S5) MCP_VID2/GPIO_15 M21 - MCP_VID<2> 21 65 |
[mabg —> — — — — oD |
- - | Frequency |ypa syNC ‘
L B20,
SM_INTRUDER > INTRUDER# SPRR| C13 MCP_ SPKR : 24 MHz 1 !
B T_MODE ER
»» TP _MCP_LID L e M254uTD# Int PU (S5) ‘R0201§10 _Us | |
w2 2 oy PM_BATLOW L _» M244uiB4 Int PU (S5) SME_CLKO[ L19 o SMBUS _MCP_0_CLK oD 5 s o0 6 | 14.31818 MHz 0 |
SMB_DATAO| K19 o o SMBUS MCP_0O_ DATA 7 1s s a0 ¢35 ., USER mode: Normal | |
o7 o [y M DPRSLPVR —»M22 [CPU_DPRSLPVR i ) SMB_CLK1/MSMB_CLK G21 SMBUS MCP 1 CLK = ,:é)?‘é SAFE mode: For ROMSIP — —~ — —~ —— ——— —— — — — — — — — — — — — —
SMB_DATA1/MSMB_DATA F21 o o SMBUS_MCP_1 DATA Vaon X 240 recovery r- - - - - - - - - - - - T - T T T T T T T |
o2 2 [y M _PWRBTN L _» CléqpwrTN Int PU (S5) () ) SMB_ALERT#/GPTIO_64M23 o AP PWR EN oo 21 o 3 Connects to SMC for | SPI Frequency Select |
26 23 D> PM _SYSRST DEBOUNCE L - DI6RsSTBTN# Int PU automatic recovery. | Freguenc SPI DOJ|SPI CLK I
RTC_RST_L C20~RTC_RST# (MGPIOZ) FANRPMO/GPIO_60 Bl2 o MEM EVENT L ) @ 2 20 a2 ‘ 4 ¥ — — ‘
—> — 2 FANCTLO/GPIO_61 Al2 o ODD_PWR EN L oo ‘ 31 MHz 0 0 !
MGPIO3 FANRPM1/GPIO_63 D12 o SMC_IG_THROTTLE L o as
» o> BM_RSMRST L e D20 lowrcD_sB ( ) 1/ i SMC_16_THR e | |
- o> MCP_PS PWRGD > E20 [o5_pwRGD FANCTL1/GPTO_6 - - ‘ 42 MHz 0 1 ‘
| |
2 D> MCP_CPU VLD €17 lcPU_vLD CPUVDD_EN| D17 o MCP_CPUVDD_EN BT 2 | 25 MHz 1 0 |
| |
bs s e E19
225 ¢ I JTAG _MCP_TDI > : UTAG_TDI Int PU sPT_cso/Gpo_10.Cle g SPI _CSO R L | 1 MHz 1 1 |
< @mm—JTAG MCP_ TDO <« F19 IJTAG_TDO SPT_CLK/GPTO. 11 D13 o SPTI _CLK R | X X |
2515 O JTAG_MCP_TMS _»J19 yrag_tMs Int PU s;Inimwigs 15 > SPT _MISO LNOTE: Straps not provided on this page.
o m—JTAG MCP_TRST L > J184ITAG_TRSTH# - - B e e
B SPI_DO/GPTO_9| B14 o SPI_MOSI R
o m>—JTAG_MCP_TCK —»GL9 lJTAG_TCK g
s I MCP_CLK25M XTALIN > Al6 |XTALIN SUS_CLK/GPIO_34/ B18 > PM _CLK32K_ SUSCLK_R [oUT) 26 o0
20 @om-MCP_CLK25M XTALOUT <« BL6 XTALOUT BUF_STO_CLK AET TP_MCP_BUF_ SIO CLK
2 @ RIC _CLK32K XTALIN —» 219 KTALIN_RTC TEST_MODE_EN K22 o MCP_TEST MODE EN
25 T RTC_CLK32K XTALOUT <« B2 XTALOUT_RTC PKG_TEST| L22 o
'R2163 'R2190
R2150'| |'R2151 10K
10K 100K 1/16W 1/16W
5% 5% ME-LF MEZT
1/16W 1/16W 7407 7407
ME-LE ME-LE
402 402
=PP3V3_ S0 _MCP_GPIO ; i 1
HDA Output Caps B
p p 1 1 1 1
; ; R2140 R2141 R2142 R2143
For EMI Reduction on HDA interface 10K 10K 10K 10K
1)716'/\' 1)716'/\' 1)716'/\' 1)716'/\'
HDA SDOUT_R 2o L 462" i R i
HDA BIT CLK R . o MCP_GPIO 4 . 2
HDA RST R _L 21 90 AUD _TI2C INT L 21 59
HDA_SYNC_R i MEM EVENT L b MCP HDA & MISC
SMC_IG_THROTTLE L 21 a3 MCP_VID<0>
c2170 " c21721 v MCD VID<le o . SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200
21 65
10RF —— 10RF —— ARB DETECT 21 MCP_VID<2> ., NOTICE OF PROPRIETARY PROPERTY
50V 50V
CERM 2 CERM 2 THE INFORMATION CONTAINED HEREIN IS THE IETARY
o o 'R2147 'R2155 |'R2156 RCREES ToTuE FoLLoWIng v NG+ THE FO "
1C2171 1C2173 1/16W 1/16W 1/16W o . ) -
f— }DOPF f— }DOPF PL;IE;LF PL;"S?'F l‘;lg;TF II NOT TO REPRODUCE OR COPY IT
28y 28y 2 2 2 III NOT TO REVEAL PUBLISH IN WHOLE OR PART
2 Cerm 2 Ceru
402 402 . DRAWING NUMBER REV.

= 051-7546 A.0.0
21 96
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OMIT OMIT
Ul400 Ul400
MCP79-TOPO-B MCP79-TOPO-B
BGA BGA
(11 OF 11) 16 205 _=PPVCORE_S0_MCP (10 OF 11) =pPP1V05 SO0 _MCP_ FSB 89 14 24
AH26 |GND161 GND253| AV40 23065 mA (A01, 1.2V) AA25 |+VDD_COREL +VTT_CPU1| R32 1139 mA 1182 mA (A01)
AH33 |GND162 GND254| BAl 16996 mA (A01, 1.0V) AC23 |+VDD_CORE2 +VTT_CPU2| AC32
AH34 |GND163 GND255| BA4 U25 |+VDD_CORE3 +VTT_CPU3|_E40
AH37 |GND164 GND256| AW31 AH12 |,yDD_CORE4 +VTT_cpu4l J36
AH38 |GND165 GND257|_AY6 AG10 |+VDD_CORES +VTT_CPUS| N32
AJ39 |GND166 GND258| L35 AG5 |+VDD_CORE6 +VTT_CPU6| T32
AJ8 |GND167 GND259| BC33 Y21 |4VDD_CORE7 +VTT_cpu7| U32
AK10 |GND168 GND260| BC37 Y23 |+VDD_CORES +VTT_CPUB| V32
AK33 |GND169 GND261| BC41 AAl6 |+VDD_CORE9 +VTT_CPU9| W32
AK34 |GND170 GND262| AY14 AR26 |+VDD_COREL0 +VTT_cpulol P31
AK37 |GND171 GND263|_BC5 AA27 |+VDD_CORE11 +VTT_CPU11| AF32
AK4 |GND172 GND264| C2 AA28 |+VDD_CORE12 +VTT_CPU12| AE32
AK40 |GND173 GND265| D10 AC16 |+VDD_CORE13 +VTT_CPU13| AH32
AL36 |GND174 GND266| D14 AC17 |+VDD_CORE14 +VTT_CPU14| AJ32
AL40 |GND175 GND267| D15 AC18 |4+VvDD_COREL5 +VTT_CPU15| AK31
ALS5 |GND176 GND268| D18 AC19 |+VDD_CORE16 +VTT_CPU1l6| AK32
AM10 |GND177 GND269| D19 AC20 |+VDD_CORE17 +VTT_CPU17| AD32
AM16 |GND178 GND270[ D22 AC21 |+VDD_CORE18 +VTT_CPUl8| AL31
AM18 |GND179 GND271| D23 AA17 |+VDD_CORE19 +VTT_CPU19| AB32
AM20 |GND180 GND272| D26 AC24 |4+vDD_CORE20 +VTT_CPU20| B41
AM22 |GND181 GND273| D30 AC25 |4+VDD_CORE21 +VTT_CcpU21| B42
AM24 |GND182 GND274| D37 AC26 |+VDD_CORE22 +VTT_CPU22| C40
¢ AM26 IGND183 GND275| D6 ¢ ¢ AC27 |+VDD_CORE23 +VTT_CPU23[ C41 o
AM30 |GND184 GND276| E13 AC28 |+VDD_CORE24 +VTT_CPU24| C42
AM34 |GND185 GND277| E17 AD21 |4+VDD_CORE25 +VTT_CPU25| D39
AM35 |GND186 GND278| E21 AD23 |4+VDD_CORE26 +VTT_CcpPU26| P40
AM37 |GND187 GND279| _E25 W27 |+VDD_CORE27 +VTT_CPU27| D41
AM38 |GND188 GND280|_E29 V25 |+VDD_CORE28 +VTT_CPU28| E38
AMS5 |GND189 GND281| E33 AR18 |,VDD_CORE29 LX: +VTT_cpu29| E39
¢ AM6 IGND190 GND282| F12 ¢ ¢ AE19 |+VDD_CORE30 +VTT_CPU30 37 o
AM7 |GND191 GND283| F16 AE21 |+VDD_CORE31 [IJ +VTT_CPU31| F38
AM9 |GND192 GND284| F32 AE23 |+VDD_CORE32 +VTT_cpu32| F39
AP26 |GND193 GND285| F8 AE25 |+VDD_CORE33 EE: +VTT_CPU33| G36
AN28 |GND194 GND286| _G10 AE26 |+VDD_CORE34 +VTT_CPU34| G37
AN30 |GND195 GND287| G12 AE27 |+VDD_CORE35 (:) +VTT_CPU35| G38
AN39 |GND196 GND288| G14 AE28 |+VDD_CORE36 £14 +VTT_CPU36| H35
AN4 |GND197 GND289| G16 AF10 |4+vDD_CORE37 +vTT_cpu37| H37
Y7 |GND198 GND290| BC12 AF1l |+VDD_CORE38 +VTT_CPU38[ J34
AP10 |GND199 GND291| G22 AA19 |4+VDD_CORE39 +VTT_CPU39| I35
AU26 |GND200 GND292| G24 AF2 |,vDD_CORE40 +VTT_cpu4o| K33
AP14 |GND201 GND293| AW20 AF21 |4+VDD_CORE41 +VTT_CcPU41| K34
AUl4 |GND202 GND294| G34 AF23 |+VDD_CORE42 +VTT_CPU42| K35
AP28 |GND203 GND295| G4 AF25 |+VDD_CORE43 +VTT_Ccpu43| L32
AP32 |GND204 GND296| G43 AF3 |+VDD_CORE44 +VTT_CPU44| L33
AP34 |GND205 (:) GND297|_G6 AF4 |+VDD_COREA45 +VTT_CPU45| L34
AP36 |GND206 GND298| _G8 AF7 |+VDD_CORE46 +VTT_CPU46| M31
AP37 |GND207 Z GND299| H11 AH23 |+VDD_CORE47 +VTT_CPU47| M32
AP4 |GND208 (l) GND300| H15 AF9 |,VDD_CORE48 +VTT_CPU4sg| M33
AP40 |GND209 GND301| AW35 AA20 |+VDD_CORE49 +VTT_CPU49| N31
AP7 |GND210 GND302| H23 AGll |+VDD_CORES0 +VTT_CPUS0| P32
AW23 |GND211 GND303| AN8 AGl2 |4+vDD_CORES51 +VTT_CPUS51| Y32
AR28 |GND212 GND304| G40 AG21 |4+VDD_CORES52 +VTT_CPUS2| AR32
AR32 |GND213 GND305[ J12 AG23 |4+VDD_CORES53
AR40 IGND214 GND306| J8 AG25 |+VDD_CORES4 +VTT_CPUCLK_AG32 43 mA
AT10 |GND215 GND307|_K10 AG3 |+VDD_CORESS
AR12 |GND216 GND308| K12 AG4 |4+VDD_CORES6
e amos e conae -pe3vs g0 mee
— +3.3V_1| AD10 450 mA (AO01)
AT33 IGND219 GND311| K37 AG7 |4VDD_CORE59
AT6 |GND220 GND312| K4 AG8 |+VDD_CORE60 +3.3v_2 A88
ATT |GND221 GND313| K40 AGY9 |+VDD_CORE61 +3.3v_3 ABLO
ATY IGND222 GND314| K8 AH1 |4VDD_CORE62 +3.3v_4 b2
AY21 |GND223 GND315 AUL AH10 |+VDD_CORE63 +3.3v_5 110
AY22 |GND224 GND316| L40 AHL1 |+VDD_CORE64 +3.3v_6 ABLL
L12 |GND225 GND317| L43 W26 |+VDD_CORE65 +3.3v_7 BAD
AUl2 |GND226 GND318| LS AH2 |+VDD_CORE66 +3.3v_81 20
AU28 |GND227 GND319| M10 AA23 |+VDD_CORE67
AP33 |GND228 GND320[ M34 W28 |+VDD_CORE68
AU32 |GND229 GND321| M35 AH25 |4VDD_CORE69 =PP3V3 S5 MCP 5 24
AR30 |GND230 GND322| M37 AH21 |4+vDD_CORE70 +3.3vV_DUAL1| G18 16 mA 266 mA (A01)
AU36 |GND231 GND323| Y28 AH3 |+VDD_CORE71 +3.3V_DUAL2| H19
AU38 |GND232 GND324| Y33 AH4 |4+VDD_CORE72 +3.3V_DUAL3| J20
AU4 IGND233 GND325| ¥34 AHS |4VDD_CORE73 +3.3V_DUAL4[ K20
G28 |GND234 GND326| Y35 AH6 |+VDD_CORE74
F20 |GND235 GND327| Y37 AH7 |+VDD_CORE75 +3.3V_DUAL_USBI1| G26 250 mA
AV28 IGND236 GND328| Y38 AHY |4VDD_CORE76  +3.3V_DUAL_UsB2 H27
AV32 |GND237 GND329| AB17 AA24 |4+VDD_CORE77 +3.3V_DUAL_USB3 J28
AV36 |GND238 GND330| AB16 W21 |+VDD_CORE78 +3.3V_DUAL_USB4 K28
AV4 |GND239 GND331| AN26 W23 |+VDD_CORE79
AV7 |GND240 GND332| AD7 W25 |+VDD_CORE80
S s PGt s AF1Z1+vDD_CORES1 L =PP1V05_S5 MCP_ VDD AUXC. ., .
+vDD_AUXC1| T, 105 mA (A )
AR43 iGND243 GND335 ABLO »n BB3V3 G3 RIC +VDD_AUXC2| U21 MCP Power & Ground
AW43 |GND244 GND336| AY13 10 uA (G3) 220 |,vBaT +VDD_AUXC3L V21
AY10 |GND245 GND337/ P11 80 uA (S0) - SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200
R GND338 X6 NOTICE OF PROPRIETARY PROPERTY
AY30 IGND247 GND339| T11
AY33 |IGND248 GND340| V11 THE INFORMATION CONTAINED HEREIN THE PROPRIETARY
AY34 |GND249 GNp341| Y11 REREES o FuB RO ERIRETER TNC THE POSSESSOR
AY37 |GND250 GND342| AHL6 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
AY38 |IGND251 GND343| T22 II NOT TO REPRODUCE OR COPY IT
AY41 IGND252 IIT NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
€L €L SIZE |DRAWING NUMBER REV .
= = D 051-7546 A.0.0
APPLE INC. SCALE SHT OF
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3.3V Interface Pull-ups

These internal pull-ups are missing in Revs A0l & AOQO1P.

=PP3V3_S5 MCP_AO01

MCP AOl&MCP_AOlP&MCP_AOlQ
1513 o BM _LATRIGGER L R2400 10K 1
MCP_ A01&MCP AOlP&Mcﬁ/f&lﬁFLF 202
225117 @ PCIE WAKE L R240T 10K 1
MCP_A01&MCP AOlP&Mcﬁ TRE R 202
215 s @umJTAG MCP TDI R2402 10K 1
MCP_A01&MCP AOlP&Mcﬁ TRRg e 802
20« @ JTAG MCP_TMS R2403 10K 1
MCP_ A01&MCP AOlP&Mcﬁ/f&lﬁFLF 202
221 @umPM_SYSRST DEBOUNCE L R2404 10K 1
MCP_A01&MCP AOlP&Mcﬁ THE B 202
4 @ TP _MCP LID L R2405 10K 1
MCP LID L 7 5% 1/16W MF-LF 402
MAKE_BASE=TRUE - MCP_A01&MCP AOlP&MCP _ 2010
122 @mSMC_WAKE SCI L R2410 10K 1
MCP. A01&MCP AOlP&Mcﬁ TRE R 202
122 @om—SMC_RUNTIME SCI L R2411 10K 1
MCP_A01&MCP AOlP&Mcﬁ TRRg e 802
122 gmPM PWRBTN L R2412 10K 1
MCP_A01&MCP AOlP&Mcﬁ/f&lﬁFLF 202
12 21 oomPM_BATLOW L R2413 10K 1 2

5% 1/1ew MF-LF 402

MCP79 A0l Silicon Support

SYNC_MASTER=T18_MLB SYNC_DATE=03/31/200
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ERTY OF APPLE COMPUTER, INC. THE PO SSOR
RGREES To THE FOLLOWING
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8

7

6

MCP Core Power NV: 1x 10uF 0805, 2x 4.7ufF 0402, 3x 1luF 0402, 9x 0.l1uF 0402 (23.3 uF)
. . —PPVCORE_S0_MCP Apple: 4x 4.7uF 0402, 4x 1luF 0402, 6x O0.1luF 0402 (23.4 ufF)
23065 mA (A01, 1.2V)
16996 mA (AO01, 1.0V)
Cc25001 Cc25011 Cc25021 C25031 1C2504 1C2505 1C2506 1C2507 1C2508 1C2509 1C2510 1C2511 1C2512 1C2513
(No IG vs. EG data) "4, 7ur —— 4.7UF —— 4.7UF —— 4.7UF —— —— 1UF —— 1UF —— 1UF —— 1UF ——0.1UF ——0. 1UF ——0.1UF ——0.1UF ——0_.1UF 0. 1UF
2% T 2% T 295 T 295 T T 18% - I T 1% — 183 — 163 — 1% % % i 203
v v v v 10v 10v 10v 10v 10v 10v 10v 10V 10v 10v
X5R 2 X5R 2 X5R 2 X5R 2 2 X5R 2 X5R 2 X5R 2 X5R 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
492 492 492 492 492-1 492-1 492-1 492-1 102 102 102 162 102 102
MCP PCIE (DVDD) Power MCP SATA (DVDD) Power 25 NV: 1x 10uF 0805, 1x 4.7ufF 0402, 2x 1luF 0402, 2x 0.luF 0402 (16.9 uF) D
. _=PP1V05 S0 MCP PEX DVDD . _=PP1V05_ S0 MCP_SATA DVDD —=PP1V05 S0_MCP_AVDD_ UF 30-OHM-5A  Apple: 5x 2.2uF 0402 (11 uF) PP1V0O5_S0_MCP_PEX AVDD ,
57 mA (AO1) 43 mA (A01) 333 ma (AO1) ! 2 H=8:2 W 206 ma (a01)
0603
C2515 1C2519 Cc25201* 1Cc2521
4.70F 0.1uF 4.70F 0.1uF
29% 203 20% 243
v 10v v 10v
XOR 2 CERM X5R 2 2 CERM
492 102 492 102
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF)
MCP 1.05V AUX Power MCP 1.05V RMGT Power 2575 Apple: 2x 2.2uF 0402 (4.4 uF)
... =PP1V05 S5 MCP_ VDD AUXC 55 _=PP1V05 ENET MCP_RMGT PP1V0O5_S0_MCP SATA AVDD ,
105 mA (AO1) ] 131 ma (A01) MIN*%%‘SE*W%B%E% T 127 ma (a01) —
VOLTAGE=T.
1C2525 1C2526 c25281 1C2529 1C2576
— 0.1uF 0.1uF 4. 7ur 0.1uF 2UF
— 1% 203 20% 203 265
fov fov v fov §.3v
2 CERM 2 CERM X5R 2 2 CERM CERM
102 102 492 102 402-LF
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.luF 0402 (14.9 uFr)
. =PP1V05 SO _MCP_FSB Apple: 7x 2.2uF 0402 (15.4 uF) —PP1V05_S0_MCP_PLL UF R%5280 PP1VOS_SO MCP PLL FSB .
. MIN_LINE_WIDTH=
1 2
1182 mA (A01) 562 mA (A01) > /\/\‘%/\ VOLTAG%KTV%E\;H 0:2 MM 270 mA (A01)
176w
1C2530 1C2531 1C2532 1C2533 1C2534 1C2535 1C2536 w'C25801 1Cc2581 C
—=25,2UF  —=2,2UF  ——2.2UF ——2.20F ——2,20F —_—2.2UF 24,2 UF ©IFETL 70 — - 2. 2UF
§.3v §.3v §.3v §.3v §.3v §.3v §.3v 33 5.3v
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM X5R 2 2 CERM
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 432 402-LF
MCP Memory Power L2582
s _=PP1VBRIV5 S0 MCP_MEM 30-OHM-1.7A PP1VO5_SO MCP PLL PEX
4771 mA (AOl, DDR3) LYY Y e, MIN-RENEWIBTESS:2 I 84 ma (a01)
0402 VOLTAGE T.05V
c25401 1C2541 1C2542 1C2543 1C2544 1C2545 1C2546 1C2547 1C2548 1C2549 c25821 1C2583
4.7UF — —— 0. 1UF — 0.1UF —— 0. 1UF — 0. 1UF — 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF 0.1UF 4.70F —— 0. 1UF
295 T T 743 7 % % % 75 — 1% — 1% 203 29% 203
v 10v 10v 10v 10v 10v 10v 10v 10v 10v v 10v
X5R 2 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM X5R 2 2 CERM 1
492 102 102 102 102 102 102 102 102 102 492 102
MCP 3.3V Power NV: 1x 4.7uF 0603, 4x 0.1luF 0402 (5.1 uF) 2555 g;j;l;’f ‘11;{7?28?03;10;"(2';uiF?‘loz (4.8 urF) soL2o84
. =PP3V3 SO _MCP Apple: 4x 2.2uF 0402 (8.8 uF) , =PP3V3 SO0 _MCP_PLL UF 30-OHM-1.7A  pp3y3 S0 _MCP PLL USB o : (\(m , ASELVOS S0 McP ELL ;jTAA" A01
450 mA (A01) 19 mA (AO01) ! 2 [ VIN-NECK WIBTH-0:3 M 19 mA (AO1) ’ HINTNECROIBER=0:2 mA (AO1)
0402 » VONTACESS"SD 0402
c25841 1C2585
550 1C2555 4.70F —— 0. 1UF
2UF . 2UF 20% 28%
v v XoR 2 2 {Pgm
M M 492 102
CLF —LF B
L2586
MCP 3.3V AUX/USB Power NV: 1x 4.7uF 0603, 1x O0.luF 0402 (4.8 uF) MCP 3.3V Ethernet Power NV: 1x 4.7uF 0603, 1x O0.luF 0402 (4.8 uF) 30-OHM-1.7A PP1V05 SO MCP PLL CORE
16
.. =PP3V3 S5 MCP Apple: 1x 2.2uF 0402 (2.2 uF) i1 . =PP3V3 ENET MCP_RMGT Apple: 1x 2.2uF 0402 (2.2 ufF) 1 m 2 MIN LIQETW%B%Efo e 87 mA (AO1)
266 mA (A01) 83 mA (AO01) 0402 VOLTAGEST 05V
1C2560 1(:2564 c25861 1Cc2587
2 2 F 2 G2UF 4.72UE; e (2] B:LUF
3%y 205, 5 £8%
2 CERM 2 CERM X5R 2 2 CERM
402-1F 402-LF 492 102
L2588
MCP 3.3V/1.5V HDA Power NV: 1x 4.7uF 0603, 1x O0.l1uF 0402 (4.8 uF) 30-OHM-1.7A PP1V05 SO MCP PLL NV
... _=PP3V3RI1V5 SO _MCP_HDA Apple: 1x 2.2uF 0402 (2.2 uF) L s Y YLz VINRIRWIRTHZ0:2 MM 37 ma (A01)
7 mA (AO01) 0402 VOLTAGE=T.05V
1(2:22562 (3%57881 1%‘,21589 1%‘,2590
UF .7UF — —— 0. 1UF e
Zo1) MCP79 Ethernet VRef 2557 T, L8 i
* B, L I * ghs
2015« _=PP3V3 ENET MCP_RMGT
N 1 - .
Rg591 - MCP Standard Decoupling
éé%% SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200 Z&
L2595 402 NOTICE OF PROPRIETARY PROPERTY
. _=PP1V05 ENET MCP_ PLL MAC 30-OHM-1.7A PP1V0O5 ENET MCP_PLL MAC . o MCP MIT VREF pm .
MIN LINE_WIDTH=0. MM THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
5 mA (A01) IN_NECK_ WIDTH 0. 2 MM 5 mA (A01) PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
VOLTAGE T.05 1 AGREES TO THE FOLLOWING
L2596 R2590° | €2591 I T0 MAINTAIN THE DOCUMENT IN CONFIDENCE
L 1% % II NOT TO REPRODUCE OR COPY IT
0.1UF 1/16W 20%
B £8% MEoLE 2 &2%u IIT NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
CERM 402
402 SIZE DRAWING NUMBER REV
D 051-7546 A.0.0
NONE 24 96

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm

(no official document number) .
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WF: Checklist says O-ohm resistor placeholder for ferrite bead.

NV: 1x 4.7uF 0603, 1x O0.l1uF 0402 (4.8 uF)

NO STUFF NV: 1x 4.7uF 0603 2x 0.1uF 0402 (4.9 ufF)
A le: 1 2.2uF 402 2.2 F ’
pple: 1x uF 0402 ( ur) L2650 Apple: 2x 2.2uF 0402 (4.4 uF)
.. _=PP3V3R1V8 S0 MCP IFP VDD . _=PP3V3 S0 MCP_ DAC UF 30-OHM-1.7A PP3V3 S0 MCOPQDAC e
MIN_LINE_WIDTH=0. MM
190 mA (AO01, 1.8V) 206 mA (AO01) m 2 %Ig?gEgE;w%gTH:O.Z MM 206 mA (AO01l)
1C2610 0402 NO STUFF | 'OLTAGE=S:
24,2UF 1C2650 [|'R2651
> Bea —— 2,,2UF 0
402-LF 2 Bea¥ 16w
CERM
402-LF Z”f LE
= 5402
.. _=PP1V05 S0 MCP HDMI VDD
95 mA (AO01)
C26151 1C2616
4.7UF 25,2UF
3% 30%y
XSR 2 2 CERM
402 402-LF
= 1 TP_MCP_RGB_RED — MCP_RGB_RED
= FAKE FASEZTRUE
1 TP_MCP_RGB_GREEN — NC_MCP_RGB_GREEN
= FAKE FASEZTRUE
" TP_MCP_RGB BLUE — NC_MCP_RGB_BLUE
= FAKE FASEZTRUE
" TP_MCP_RGB_HSYNC — NC_MCP_RGB_HSYNC
= VAR BASE-TRUE
01 MCP_HDMI RSET 1. MCP_IFPAB RSET 1 TP_MCP RGB VSYNC _ — N MGP RGB._VSYNC
2 1 MCP_HDMI VPROBE w15 MCP_IFPAB VPROBE NO STUFF
NO STUFF 'R2620 NO STUFF 'R2630 2 20 CRT IG R C PR = HE_CRI_LG R C_PR
C2620¢ 1K C2630: 1K 5 15 CRT IG G Y Y — NC_CRT IG G Y Y
0.1UF 3 0.1UF 1% — MAKE_BASE=TRUE
20% L/ien 20% L/ien CRT_IG_B_ COMP_PB NC_CRT _IG B COMP_PB
20% ME-LF 20% ME-LF 5 10 — C_CRT
it ,62 Jov ,62 = MARE_BASE=TRUE
402 402
5 10 CRT IG_HSYNC — NC_CRT IG HSYNC
— MARE-BASE=TROE
= = - CRT_IG_VSYNC — NC_CRT_IG_VSYNC
= MARE_BASE-TRUE
WEF: Checklist says O-ohm resistor placeholder for ferrite bead. 2 _TP_MCP_ RGB DAC_RSET — NC_MCP_RGB DAC RSET
NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF) . TP MCP RGE DAC_VREF — C MCP RGB DAC VREF
40 Apple: ?2°? — MAKE_BASE=TRUE
=PP3V3 S0 _MCP VPLL UF 30-OHM-1.7A PP3V3 SO MCP_VPLL 1
16 ma (AO1) \ : 2, MIN-NECRWIBTHZ0:% Mi 16 mA (AO1) w1 MCP_ TV DAC RSET — C_MCP_TV DAC RSET
0402 VOLTAGE=3.3V — MAKE_BASE=TRUE
26401 1 Cc2641 o 15 _MCP_TV_DAC_VREF — NC_MCP TV _DAC_VREF
4.70F ——0.1uF
629v 2 8% .+ MCP_CLK27M XTALIN — NC_MCP_CLK27M XTALIN
i i =
s MCP_CLK27M XTALOUT — NC_MCP_CLK27M XTALOUT
= TRRE_PASE=TRUT
WE: Open question on which packge option(s) nvVidia can support.
=PP3V3_ S0 HDCPROM
C2690: R2690"
0.10F —— 5 OMIT 10K
ST 1/16wW
Tov vCC iy
ci0s U2695 402,
A'1:24C;_08
a0 °°*“gpals =I2C HDCPROM SDA oo -
2Al SCL|s =I12C_ HDCPROM_ SCL am e
3A2
wplz HDCPROM WP
GND
Qd
1 MCP Graphics Support
SYNC_MASTER=AMASON_M98_MLB SYNC_DATE=06/18/200
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLI COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
IT NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL PUBLISH IN WHOLE OR PART
STZE |DRAWING NOMBER REV
D 051-7546 A.0.0
CS APPLE INC.
NONE 25 26
Current numbers from email Xiaowei Lin provided 11/12/2007 3:22pm (no official document number) .
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RTC Power Sources

. =PP3V3 S5 R D

o
VIN
U2801
MIC5232-2.8YDH
TSOT-23-5
3 len vouT| > . PP3V3_G3 RTC . ..
MIN_LINE WIDIH=0.3 m
IN_NECK_WIDTH=0.2 mm
VOLTAGE=3.3V
Nl 4
c2802 1

1 GND s

10V ~ R2801

i 50

5%

1/16W

ME-LEF

t+ 102,

= ‘RTC DISCHARGE_R
1/Tou

RTC Crystal C2810
ysta 28L
2y RTIC _CLK32K XTALOUT 1 L2
R2810 S0V
0 CERM
1 2 RTC_CLK32K XTALOUT R 402
NORZSEUIF; »14;365%” CRITICAL
10M 02 Y2810 |
34 =
x«lfj%lgg 7)(32%‘764854 e c2811
2 12pF
- @ RIC_CLK32K XTALIN 1 H 2
sov ==
CERM =
402
MCP 25MHz Crystal c2815
12pF
s oo MCP_CLK25M XTALOUT 1 L2
R2815 S0V
0 CERM
1 2 MCP_CLK25M XTALOUT R 402
NO STUFF1 ,%51%3%“
R2816 505 CRITICAL
5 2 Y%(?OIOSE'E?NC
1/16W 5. M=
MFZ%EZ SM-312X2 . 5MM NC ~2816
12pF
o o MCP_CLK25M XTALIN 1 H 2
sov =
CERM =
O 402
. _=PP3V3 S5 MCPPWRGD
MCPSEQ_SMC
1C2850
0.1UF
203
2 I10v
CERM
402
- MCPSEQ_SMC
TC7SZ08AFEAPE
s 2 > ALL_SYS PWRGD - 507665 R2§53
U285} SO_AND_IMVP_PGOOD 1 2 MCP_PS_PWRGD s7my o
s: @ YR_PWRGOOD DELAY N e
MCPSEQ_SMC ME-LF
402
MCPSEQ_MIX
= R2852
1 2
MCPSEQ_MIX | St
R2851 MESSE
NN MCP_CPU VLD  r5rmy o
1/51%69\1 MCPSEQ_SMC
Mio5" R2850
-+ oy MCP_CPUVDD_EN 1.9, 2
PLACEMENT_NOTE=Place close to UlQOOlfaéw
03

MCPSEQ_SMC represents MCP79 'MLB' power sequencing connections,
but results in MCP79 ROMSIP sequence happening after CPU powers up.

MCPSEQ_MIX is cross between MLB and internal power sequencing, which
results in earlier ROMSIP and MCP FSB I/O interface initialization.

SMC 99ms delay from ALL_SYS_PWRGD to IMVP_VR_ON plus IMVP6 delay for
VR_PWRGOOD_DELAY should guarantee CPU_VLD does not go high before
CPUVDD_EN (which is 40-100ms after PS_PWRGD assertion).

m

Platform Reset Connections

LPC RESET L

LPC Reset

R2881

PLACEMENT_NOTE=Place close to U1400; 33

(Unbuffered)

1310 [T

SILK_PART=FP SYS

o O 2 DEBUG _RESET L o
5%
iy Rages
1 2 SMC_LRESET_ L oD 2
PLACEMENT_NOTE=Place close to U14001/a%w
ME-LF
402
PCIE Reset (Unbuffered)
R2892
BN i PCIE RESET L 1 0 2 FW _RESET L oo ¢
1/%%w
ME-LF
R2890 402
1 0 2 GMUX PCIE RESET L
5Y MAKE_BASE=TRUE
My
202 =GMUX_PCIE_RESET L Ty o
R2891
1 0 2 PCA9557D_RESET L oD 2
1/ﬁ%w
R2893  Mgh*
1 0 2 BKLT PLT RST L e
1/%%w
e R2894
1 2 MINI RESET L T o
1/%%w
ME-LF
R2895 402
1,9, 2 EXCARD RESET L 7T 32
5%
1/16wW
ME-LF
402
R2870
v O MEM VTT_ EN_ R 1 33 2 MEM VTT_ EN TS °
1/%%w
ME-LF
402
R2825
- o 1LPC CLK33M SMC R PLACEMENT NOTE=Place close to U1400; 33 5 1LPC CLK33M SMC oo
5%
1/1
i Rages
1 2 LPC CLK33M LPCPLUS == 1 s
1 P PLACEMENT_NOTE=Place close to U1400
R2827 Mgt
1,33 2 LPC_CLK33M GMUX Ty o
5%
1/1
T
PLACEMENT_NOTE=Place close to U1400
R228229
20 21 I PM CLK32K SUSCLK R 1 2 PM_CLK32K SUSCLK [OUT) @2 %0
PLACEMENT_NOTE=Place close to U14001/%%w
ME-LF
402
PM SYSRST L
XDP
R2896 R2899 10K pull-up to 3.3V SO inside MCP SB M s
XDP_DBRESET L 1 0 2 1 33 2 g PM SYSRST DEBOUNCE L oo 2 22 1sc
55 OMIT NO STUFF SYNC_MASTER=T18_MLB SYNC_DATE=12/17/200
Ee R2897 1 C2899
402 1UF NOTICE OF PROPRIETARY PROPERTY
5% 10%
1/18w 2 3% THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
HELLE 535 PROPERTY OF APP

LE_ COMPUTER,

INC.
AGREES TO THE FOLLOWING

THE POSSESSOR
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
NOTE: If CPU_VLD deasserts during S0 MCP79 will take system to S5 immediately. D 051-7546 A.0.0
(:f} APPLE TNC. sowee =
NONE 26 96
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Page Notes

Power aliases required by this page:

- =PP3V3_S3_VREFMRGN

MEM A VREF DQ

MEM A VREF CA

MEM B VREF DQ

MEM B VREF CA

CPU FSB VREF

FRAME BUFFER VREF

_PP3V3._S5 VREFMRGN DAC channel A B A B C D
: :PPVTT*’%’DDR sur Min DAC code 0x00 0x00 0x00 0x00 0x00 0x00
——— Max DAC code 0x87 0x87 0x87 0x87 0x55 OxFF
ignal ali i hi : M. ink I -3.75 mA -3.75 mA -3.75 mA -3.75 mA -0.91 mA -59.04 mA . .
Stgral aliases required by this page ax sin 3.75 m 3.75 m 3.75 m 3.75 m 0.91 m 59.04 m SO-DIMM A and SO-DIMM B Vref settings should be margined separately
— =I2C_VREFDACS_SCL Max source I 5 mA 5 mA 5 mA 5 mA 0.52 mA 51.15 mA
~ =I2C_VREFDACS_SDA Nominal Vref 0.75 V 0.75 Vv 0.75 Vv 0.75 Vv 0.70 Vv 1.248 Vv (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 1.042 Vv
- =I2C_PCA9557D_SDA Max Vref 1.250 v 1.250 v 1.250 Vv 1.250 v 1.044 Vv 1.426 V =PPVTT_S3_DDR_BUF
K K Vref Stepping 6.5 mvV 6.5 mvV 6.5 mvV 6.5 mvV 11.2 mv 1.5 mv
BOM options provided by this page: (per DAC LSB) 10mA max load
VREFMRGN
NO_VREFMRGN R2 9 O 3 VREFMRGN
200
1 2
. 1%
1/16W
b LE PPOV75_S3_MEM_VREFDQ_A
VREFMRGN LI>e U2902 TN LTNE WIDTH=0 3 mm
1 C2903 — lBxazss R2904 vrerurGy MINNECK WIDTH-0.2 mm
VREFMRGN Al VREEFMRGN_DQ_SODIMMA_BUE 1 100 2
=PP3V3_S3_VREFMRGN LE1 A4 My Place close to J3100.1
. 402 V> 27 VREFMRGN_DQ_SODIMMA_EN ME-LF
— B4 402
VREFMRGN VREFMRGN R2905 vrerurey
£C2900  [1C2901 L R2901° %00
—= 2, 20F —= 0. 1UF 100K >yreruren Y
2 5_.3'\7 2 W_DV 1/16W 1/16W
CERM GERM HELE HEoLE PPOV75_S3_MEM_VREFDQ_B
Lo U2902 _— e
— P = /RE. G MIN_NEC ID
| NG R2gpe
- VREFMRGN VREFMRGN c1 VREFMRGN DQ SODIMMB BUF 1 2
sl U2900 c3 ca \Mew Place close to J3200.1
VDD + V> 27 VREFMRGN_DQ_SODIMMB_EN ME-LF
B4 402
- D =I2C_VREFDACS_SCL lscL Msop VOUTA|L __ VREFMRGN_DO_sopIMM
ED —12C_VREFDACS SDA Tspa ¥ vours|2__ veermreN_ca_sobimM = R2902« R%goo9 VREFMRGN
9 s 4 100K >yrermran 1 2
VREFMRGN_CPUFS 5%
20 ¥ vourc REFMRGN,_CPUFSB quéf‘sﬁ N
ADDR=0x98 (WR) /0x99 (RD) 10/a1 g VOUTD|S___VREFMRGN_FRAMEBUF 407" Mﬁai‘? PPOV75_S3_MEM_VREFCA_A
VREFMRGN L2 U2903 = W LINE WIDTR=0 3 T *
. 1 C2904 — VlBxazss R2910 vrerurey MINNECK WIDTH-0.1 mm
3 90'%1UF VREFMRGN Al VREFMRGN_CA_SODIMMA_BUF 1 100 2
10V
CERM A3 A4 My Place close to J3100.126
402 + v 27 VREFMRGN_CA_SODIMMA_EN ME-LF
— B4 402
= R2911 vVREFMRGN
— R2907~ 200
- 1 2
100K Soreemmon N
1/16’0W 1/16W
HESLE ueLE PPOV75_S3_MEM_VREFCA_B
= U2903 HTN_LINE_WIDTA=0 3 T
— MAX4253 = R291 2 vRerFMRGN MIN_NECK_WIDTH=0.2 mm
V+ UCsP 100
VREFMRGN c1 VREFMRGN CA SODIMMB BUF 1 2
3 Ca e Place close to J3200.126
+ V> 27 VREFMRGN_CA_SODIMMB_EN MF-LF
B4 402
1 R2908"
100K >yrermmen R2916 vrerurey
rlzxpﬂ 1 49.9 2 GPU_FB_A_VREF_DIV N
VREFMRGN =1 U2904 oz 13 =
A2 MAX4553 =— 1/1sw Place close to U8400, U8450
1C2905 NS = L7
90'%1UF VREFMRGN ™, A1 VREFMRGN_FRAMEBUE_BUE
10V
CERM A3 Al p G
it + v S — R2917 wmser
= ° 1 N2 GPU_FB_B_VREF_DIV T
== R2915¢ \M%y Place close to U8500, U8550
- ME-LF
100K Svrerunon 0%
1/16w
HELE
= U2904
VREFMRGN —  URUAXx4253 = R2914 vrerMreN
. . PN_UCSE T
| %21%9 2 jCCVREFMRGN VREFMRGN S C1 VREFMRGN_CPUESB_BUF , 100 CPU_GTLREF BT 10
B ?87 c3 ca \M%w Place close to U1000.AD26
%S;M U2 9 O 1 -+ V‘;‘ 27 VREFMRGN_CPUFSB_EN MZO;.F
PCA9557
QFN pols N
3 pal7 XNC VREFMRGN_CPUFSB_EN = R2913
i G VREFWRGH_CA_ 100K >vrerumey
ADDR=0x30 (WR) /0x31 (RD) . Al ool VREEMRGN_DO_! L/iew
pal VREFMRGN_CA_ 407"
psl 12 VREFMRGN_DQ_SODIMMB_EN =
- _12c PCA9557D SCL Hser, pel 13 VREFVRGN_FRAMEBUF_EN
5D =12C_PCA9557D_ SDA 2lspa P My NG
RESETH15 PCA9557D_RESET_L
THRM S Yesu B
PAD GND
~ ©
o
L FSB/DDR3/FRAMEBUF Vref Margining
SYNC_MASTER=DDR SYNC_DATE=07/22/200
NOTICE OF PROPRIETARY PROPERTY
Required zero ohm resistors when no VREF margining circuit stuffed THE INFORMATION SZWE??R”FW” g THE IETARY
AGREES TO THE FOLLOWING
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
11650004 1 RES,MTL FILM,0,5%,0402,SM, LF R2903 CRITICAL NO_VREFMRGN 11 NOT TO REPRODUCE OR COPY 1T
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
11650004 1 RES,MTL FILM,O0,5%,0402,SM,LF R2905 CRITICAL NO_VREFMRGN
ZE |DRAWING NUMBER REV .
11650004 1 RES,MTL FILM,0,5%,0402,SM,LF R2909 CRITICAL NO_VREFMRGN D 051-7546 2.0.0
11650004 1 RES, MTL FILM,0,5%,0402, SM, LF R2911 CRITICAL | NO_VREFMRGN Cil'j APPLE INC. - — —
NONE 27 96

8

| 2 1




8

5

4

3

2 1

Page Notes

Power ali

- =PP1VS.

ases required by this

0_MEM_A

S3_MEM_A

SO_MEM_VIT_A

gnal al

iases required by this page:

DDR3 PLANE

STITCHING CAPS

(SPACE EVENLY ACROSS PLANE SPLIT)

s 88

30

s 88

s 88

s 88

s 88

s 88

s 88

s 88

= 1 REFDQ NEE 2
3 vss DQ4 4 MEM_A_DQ<4>
5 CED> MEM_A_DQ<0> 5 DQO CRITICAL DO5 ? MEM A _DQ<5>
1s(ETy MEM A DO<1> 7 pO1 Vss i
9 vss DOS0* 10 MEM_A_DQS_N<0>
15 I MEM_A_DM<0> 11 DMO J3100 DQSO 12 MEM_A_DQS_P<0>
13 vss FTRISTHE - ygg 14
5By MEM A DO<3> 15 pQ2 FI S DQ6 16 MEM_A_DQ<6>
15¢ETy MEM A_DQ<2> 17 DO3 ok DQ7 18 MEM_A_DQ<7>
19 vss Z,_‘ vss 20
15(ETy— MEM A DO<9> 21 DQ8 jd DO12 22 MEM A DQ<8>
15 BTy MEM A _DO<13> 23 DQ9 83 DO13 24 MEM A DQ<12>
25 vss I vss 26
15(ETy—MEM A DOS N<l» 27 DOS1* %3 DM1 28 MEM_A_DM<1>
15 CED MEM_A_DQS_P<l> 29 DOS1 E RESET* 30 MEM_RESET_L
31 vss o vss 32
s(EDy MEM A DO<11> 33 DQ10 ‘? DQ14 34 MEM_A_DQ<15>
5D MEM_A_DQ<14> 35 DQ11 2 DQ15 36 MEM A _DQ<10>
27 vss a vss 38
15 CED MEM_A_DQ<16> 39 DO16 A DQ20 40 MEM_A_DQ<21>
15 CED MEM A _DQ<18> 41 DQ17 DQ21 42 MEM A _DQ<20>
43 vss vss 44
BT MEM_A_ DQS_N<2> 45 DOS2* DM2 46 MEM_A DM<2>
5 ED MEM A DQS P<2> 47 DOS2 vss 48
49 vss DQ22 50 MEM_A_DQ<17>
15 CED MEM A _DQ<23> 51 DO18 DQ23 52 MEM A _DQ<22>
15 BTy MEM A DO<19> 53 DQ19 vss 54
55 vss D28 56 MEM_A_DQ<29>
5D MEM_A_DQ<24> 57 DQ24 D29 58 MEM A _DQ<28>
1By MEM A DO<30> 59 DQ25 vss 60
61 vss DOS3* 62 MEM_A_DQS_N<3>
- T MEM_A_DM<3> 63 DM3 DOS3 64 MEM_A_DQS_P<3>
65 vss vss 56
15¢ETy MEM A _DQ<27> 67 DO26 DQ30 68 MEM_A_DQ<26>
15¢ETy—MEM A _DQ<25> 69 DQ27 DO31 70 MEM_A_DQ<31>
71 vss vss 72
REY
516-0196

PPOV75_S3 MEM VREFCA A

—— 0.1UF
T 20
10v
cERM
102

=PPOV75_S0_MEM

C3136

VTT_A

- SODIMMA_SCL L Jour L Tour
- ~x2c_sopmma_spa T, 8% [, éo3v
e s
BOM options provided by this pa .. PPOV75_S3. MEM_VREFDO A
(NONE) l
o5 15 [Ty MEM A_CKE<0> 73 CKEO K CREL 74 MEM A CKE<1> Yesu RERT
75 VDD VDD 76
2715 Ne J3100 ais 78 MEM A _A<15> Yasn b
o5 15 [Ty MEM A BA<2> 79 BA2 F-RT_THB Al4 80 MEM_A_A<14> e RERT
81 VDD (T I~ VDD 82
s 15 [Ty MEM A _A<12> 83 Al2/BC* g e All 84 MEM_A_A<11> s e
o5 15 [Ty MEM_A_A<9> 85 a9 2 © a7 86 MEM A A<7> o e
87 VDD i.‘[: VDD 88
o5 15 [Ty MEM A A<8> 89 A8 ga I3 920 MEM A A<6> G s e
55 15 - MEM A A<5> 91 A5 o= A4 92 MEM A A<4> 15 88
= 93 VDD 2'03 VDD, 94 <«

55 15 [T MEM A A<3> 95 A3 E A2 96 MEM A A<2> oo
ss 15 [T MEM A A<l> 97 Al g A0 98 MEM_A_A<0> am e e
99 VDD 3 VDD 100
oe s T MEM A CLK_P<0> 101 CKO 017 CK1 102 MEM A CLK_P<l> Yasw RERH
o5 15 Iy MEM_A_CLK_N<0> 103 CKO* g CK1* 104 MEM A CLK N<1> oo
105 VDD a VDD 106
o5 15 [Ty MEM A_A<10> 107 A10/AP BAL 108 MEM_A_BA<1> Veuu FERT
o5 15 [Ty MEM A_BA<0> 109 BAO RAS* 110 MEM A_RAS_L am s e
111 VDD VDD 112
oe s I MEM_A_WE_L 113 WE* S0* 114 MEM_A_CS_L<0> Yeun BERE
0 15 I MEM_A CAS_L 115 CAS* ODTO 116 MEM_A_ODT<0> Yeu REKH
117 VDD VDD 118
ss 15 [T MEM_A A<13> 119 Al13 ODT1 120 MEM_A_ ODT<1> Yeun BERE

o5 15 [y MEM A_CS_L<l> 121 s1* Nc(}jz
123 VDD VDD 124
125 1 5 TEST VREFCA, 126
127 vss vss 128
s 15 BT MEM A _DQ<33> 129 DQ32 DO36 130 MEM A _DQ<36> & e
s 15T MEM A _DQ<32> 131 DO33 DO37 132 MEM A _DQ<37> Vesin SER
133 vss vss 134
s 15 BT MEM_A_DQS_N<4> 135 DQS4* DM4 136 MEM_A_DM<4> Yes REKH
o0 15(ETy MEM A DOS P<4> 137 DOS4 vss 138
139 vss D038 140 MEM_A_DQ<38> Yem SR
s 15 BT MEM_A_DQ<34> 141 D034 DO39 142 MEM_A_DQ<39> Yasn SR
55 15 BTy MEM A_DQ<35> 143 D035 vss 144
145 vss DO44 146 MEM A DQ<47> Vezin SER
55 15 BT MEM A DQ<44> 147 DQ40 DO45 148 MEM_A_DQ<40> Yaon SR
50 15(ETy— MEM A DO<41> 149 D41 vss 150
151 vss DOS5* 152 MEM_A_DQS_N<5> & e
oe s I MEM_A_DM<5> 153 DM5 DOS5 154 MEM_A_DQS_P<5> Yasn SR
155 vss vss 156
s 15 BT MEM A _DQ<45> 157 DQ42 DQ46 158 MEM A _DQ<46> Yasm LR
55 15 (BT MEM_A_DQ<42> 159 D43 DO47 160 MEM A _DQ<43> Yeaw SR
161 vss vss 162
55 15 (BT MEM_A 5 163 DQ48 DO52 164 MEM A _DQ<48> & e
o8 15(ETy MEM A 165 DQ49 D53 166 MEM A_DQ<53> G e
167 vss vss 168
00 15¢ETy_ MEM_A_DOS_N<G> 169 DOS6* DM6 170 MEM A DM<6> am e e
o5 15 B MEM A DQS P<6> 171 DOS6 vss 172
173 vss D054 174 MEM_A_DQ<50> ED s e
o0 15 ETy—MEM A 55 175 DO50 DO55 176 MEM A DQ<49> D e
o0 15(ETy—MEM A 177 DO51 vss 178
179 vss DQ60 180 MEM A 5 &
s 15 BT MEM A _DQ<61> 181 DO56 D061 182 MEM_A Yasn SR
o0 15(ETy MEM A _DO<60> 183 DO57 vss 184
185 vss DOS7* 186 MEM_A_DQS_N<7> Yasm LR
ss 15 [TWy— MEM A DM<7> 187 DM7 DOS7 188 MEM_A_DQS_P<7> G e
189 vss vss 190
s 15¢ BTy MEM A DO<S 191 DO58 DO62 192 MEM_A_DQ<62> ED s e
o5 15ETy—MEM A 193 DO59 DO63 194 MEM A DO<63> G o
195 vss vss 196
MEM A _SA<0> 197 SAQ EVENT* 198 MEM_EVENT_L
s =PPSPD SO MEM A 199 VDDSPD SDA 200 =I2C SODIMMA SDA GO
MEM A SA<1> 201 SA1 sCL 202 =I2C_SODIMMA_SCL s
203 vTT vTT 204
R3140 R3141 I
10K 10K
5% 5% 516-0196
s e SPD ADDR=0xA0 (WR) /0xAl (RD)

"Factory" (top) slot

DDR3 SO-DIMM Connector A
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8 7 6 5 4

3
Page Notes DDR3 PLANE STITCHING CAPS (SPACE EVENLY ACROSS P

., =PP1V5_ S0 MEM B
Power aliases required by this pa
- =PP1VS_SO_MEM_B
. . =PP1V5_ S3 MEM B 14 |1 C3215 |1 C3216 |1 C3217 ¢}
F —0.1UF —— 0.1UF —— 0.1UF 0. . 0 0 0
- —— 20% —T— 20% —T— 20% 20% 20% 20 20 20% 20
, , lov , lov , lov Tov , lov , 1o , 1o o, lov 5 10
- - 3.30 CERM CERM CERM CERM CERM CERM CERM CERM CERM
402 402 402 402 402 402 402 402 402
Signal aliases required by this page: 103201
- =I2C_SODIMMB_SCL OUF
- _SODIMMB_SDA 0%
5R
BOM options provided by this pa 03
¥ ., PPOV75_S3_MEM VREFDQ_B
(NONE)
C3231
—— 0.1UF
—— 20%
Tov
2 CERM
02
= 1 REFDQ VS5, 2
El vss DO4 4 MEM B_DQ<4> BT 15 85
. REY <D
88 15 < MEM_B_CKE<0> 73 TKEO CREL 74 MEM _B_CKE<1> 15 88 55 15 MEM_B_DQ<0> 5 DQO DO5 6 MEM_B_DQ<5> 15 88
™ 75 7o <™ CD 5 CRITICAL B <ED
VDD VDD 20 15¢ET) MEM B DQ<1> DQ1 VSS
77 | o ne AlS 78 MEM B A<15> Vasnl! p 9 | o vss DQSO0* 10 MEM B DQS N<0> Yein SER L
55 15 [T MEM_B_BA<2> 79 BA2 J32 O O Al4d 80 MEM B _A<14> Veun RERT [EREN i MEM_B_DM<0> 11 DMO J32 O O DQSO 12 MEM_B_DQS_P<0> Yesm SR
81 . 82 13 F-RT-BGA3 14
VDD F-RT-BGA3 VDD vss < vss
B . Y 1 1 f 1
ss 15 [T SES z i<;2> Z; A12/BC § All :6 SES 2 i<i1> G s e os 1B 23 2 EQ<§> 13 DQ2 E ~ DQ6 lz 23 2 EQ<§> & 5 o
88 15 T <9> = <7> 5 88 88 15 <3> Iz <7> 5 88
e O A9 ns a7 < o CED> = D3 80 pQ7 p Q <D
87 VDD o VDD 88 19 vss 3. vss 20
[ZIN) 6 9 21 < 22
o5 15 [Ty MEM B A<8> ii A8 f A6 oz MEM B A<6> Vesaftht 55 15¢ETy MEM B DQ<28> = DS (17 DQ12 = MEM B DQ<29> Yein SR
[ p— MEM_B_A<5> 9 a5 [y} 4 9 MEM_B_A<4> . 5 15 MEM B_DQ<24> DQY DO13 MEM B_DQ<25> .
15 [Ty P P4 > anu il 5B P Q g Q P D!
o VDD a VDD, EJ vss a vss
os 15 [T MEM B _A<3> 95 A3 a A2 96 MEM B A<2> G e e o5 1 CET MEM_B_DQS_N<3> 27 DOS1* DM1 28 MEM_B_DM<3> G e e
55 15 [T MEM_B_A<1> 97 Al A0 98 MEM_B_A<0> am e ee s 1 CET MEM_B_DQS_P<3> 29 DOS1 RESET* 30 MEM_RESET_L ) e
29 vDD VDD 100 EE vss vss 32
os 15 [T MEM_B_CLK_P<0> 101 CKO CK1 102 MEM_B_CLK_P<1> Veun RERT o5 15 CET MEM_B_DQ<31> 33 DQ10 DQ14 34 MEM_B_DQ<26> Yem RER L
5 - MEM B _CLK_N<0> 103 CKO* CK1* 104 MEM B _CLK_N<1> 5 5 MEM _B_DQ<30> 35 DO11 DO15 36 MEM_B_DQ<27> 5
#8 15 [T C C: YeunRt s 1T Q 015 D e
105 VDD VDD 106 37 vss vss 38
55 15 [T MEM_B_A<10> 107 A10/AP BA1 108 MEM_B_BA<1> s e s 1 CET MEM_B_DQ<9> 39 DO16 DQ20 40 MEM B_DQ<13> Yesn SERT
55 15 [T MEM_B_BA<0> 109 BAQ RAS* 110 MEM B _RAS L Vesn RERT s 1 CET MEM _B_DQ<8> 41 DQ17 DQ21 42 MEM B_DQ<12> Yasn SR
111 VDD VDD 112 43 vss vss 44
55 15 [T MEM_B_WE_L 113 WE* S0* 114 MEM B _CS_L<0> Veun RERT s 1 CET MEM_B_DQS_N<1> 45 DOS2* DM2 46 MEM_B_DM<1> o s e
ss 15 [T MEM B _CAS L 115 CAS* ODTO 116 MEM_B_ODT<0> YeunRt 20 15¢ET) MEM_B_DQS_P<1> 47 DOS2 vss 48
117 VDD VDD 118 49 vss DQ22 50 MEM_B_DQ<14> oo
55 15 [T MEM_B_A<13> 119 Al13 ODT1 120 MEM_B_ODT<1> Vesn RERT s 1 CET MEM B_DQ<15> 51 DQ18 DQ23 52 MEM B_DQ<11> Yasn SERL
o 15 [Ty MEM B CS L<1> 121 S1* NC o} 122 o6 15¢@Ty— MEM B DQ<10> 53 DQ19 vss 54
123 VDD VDD 124 55 vss DQ28 56 MEM _B_DQ<20> G
1?“ | 5 TEST VREFCA, 1f6 o0 15(ETy—MEM B_DQ<21> 57 DQ24 DQ29 58 MEM_B_DQ<16> D o
127 vss vss 128 o8 15(@Ty— MEM B DQ<17> 59 DQ25 vss 60
55 15CBT MEM _B_DQ<32> 129 DQ32 DO36 130 MEM _B_DQ<33> Yasn SERT 61 vss DOS3* 62 MEM_B_DQS_N<2> Yesn SERT
o5 15CBT MEM _B_DQ<37> 131 DO33 DO37 132 MEM _B_DQ<36> Yasn SR [EREN i MEM B _DM<2> 63 DM3 DOS3 64 MEM_B_DQS_P<2> Yasn SERL
133 vss vss 134 65 vss vss 56
55 15 CBT MEM_B_DQS_N<4> 135 DOS4* DM4 136 MEM_B_DM<4> s e s 1 CET MEM _B_DQ<18> 67 DO26 DQ30 68 MEM B_DQ<19> Yesn SERT
o5 15(ETy— MEM _B_DQS P<4> 137 DOS4 vss 138 o 15¢ETy— MEM B DQ<22> 69 DQ27 DO31 70 MEM_B_DQ<23> oD v e
139 vss D38 140 MEM_B_DQ<38> GD s e 71 vss vss 72
o5 15(ETy MEM B_DO<34> 141 DQ34 D039 142 MEM B_DQ<39> D o —
o 15(ETy MEM B DO<35> 143 D035 vss 144
145 vss D44 146 MEM B_DQO<44> GED s o 51650704
o5 15 BT MEM_B_DQ<41> 147 DQ40 DQ45 148 MEM_B_DQ<45> Jaan SR
s 15¢ETy MEM B DO<40> 149 DO41 vss 150
151 vss DOS5* 152 MEM B _DQS N<5> & s e
o5 15 [Ty MEM_B_DM<5> 153 DM5 DOS5 154 MEM_B_DQS_P<5> oD
155 vss vss 156
20 15¢ED MEM_B_DQ<43> 157 D42 DQ46 158 MEM B DO<47> = oo es
5 MEM_B_DQ<42> 159 D 160 MEM _B_DQ<46> -
55 15 B> 043 DQ47 & s e
161 vss vss 162
o5 15 (ETy— MEM _B_DQ<55> 163 D048 D052 164 MEM B DO<48> o e
- MEM_B_DQ<49> 165 DO4 166 MEM_ B DQ<54> .
o5 15 By 049 DO53 GD oo
167 vss vss 168
o 15(ETy MEM B DOS N<6> 169 DQS6* DM6 170 MEM B DM<6> Yesn RN
#5 15( BTy MEM B_DOS P<6> 171 DOS6 vss 172
173 vss D054 174 MEM B_D ED s o
o5 15CBT MEM _B_DQ<52> 175 DO50 DO55 176 MEM B Yasn SERL PPOV75_S3 MEM VREFCA B 2
o5 15Ty MEM B DQ<51> 177 DO51 vss 178
179 vss DQ60 180 MEM_B_DQ<60> ED s o
o5 15CBT MEM_B_DQ<56> 181 DO56 D061 182 MEM_B_DQ<61> Yasn SR Cc3235 Cc3236
5 1 184 2 d 0.1UF
45 15Ty MEM B DO<57> 83 DO57 vss 8 0 tY
185 186 1ov
vss DOS7* 6 MEM_B_DQS_N<7> D e Lo
55 15 [T MEM_B_DM<7> 187 DM7 DOS7 188 MEM_B_DQS_P<7> G s 0 a0z
189 vss vss 190
55 15CBT MEM B_DQ<63> 191 DO58 DO62 192 MEM _B_DQ<58> Yasn SERL l
#5 15 BTy MEM B_D <59> 193 D059 D063 194 MEM B DQ<62> GD e =
195 vss vss 196
MEM B _SA<0> 197 SAQ EVENT* 198 MEM_EVENT_L [oUT) 21 25 a2
s =PPSPD S0 MEM B 199 VDDSPD SDA 200 =I2C SODIMMB SDA &
3 " i "
MEM B SA<1> 201 SA1 scL 202 =I2C_SODIMMB SCL s Expansion (bottom) slot
203 VTT VTT 204 =PPOV75_S0_MEM VTT_B N
205 MTG PINS 206 DDR3 SO-DIMM Connector B
R3241 - MTG PIN MTG PIN
10K 207 MTG PIN MIG PIN 208 SYNC_MASTER-DDR DATE=07/22/200
Dieu 209 MTG PIN MTG PIN, 210
" 211 N 212 NOTICE OF PROPRIETARY PROPERTY
R MTG PIN MTG PIN
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MCP79 cannot control this signal directly since it must be high in sleep and MCP MEM rails are not powered in sleep.

=PP1V5_S3 MEMRESET

=PP3V3_ S5 MEMRESET

DDR3 RESET Support

3.3V input must be stable before
before 1.5V starts to rise to
avoid glitch on MEM_RESET_L.

MEMRESET_HW
R3300
10K
1/18w
ME-LF

402,

MEMRESET_HW
R3301
20K
1/18w
ME-LF
4077

MEMRESET_HW

'R3310
1K

'R3305
20K
1/16W
gpley
7407
,M@
?MEMRESET_HW
. Q3305
MEM RESET RC L ’@i; MMD£§?947X—G
MEMRESET_HW 4 ‘
1 C3300
—— 0.1UF
— 9%
2

6MEMRESET_HW

Q3305

MMDT3904-X-G
SOT-363-LF

" D MCP MEM RESET L

MEM RESET L ey o 2o
MEMRESET_MCP
‘%3309

5%

1/16W

ME-LF
540

DDR3 Support

SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200
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7 |

CRITICAL
51850610

<:PCIE MINI PRSNT L

OUT]

03401

SSM6N15FEAPE
SOT563

AP_PWR_EN

TN 2 3

MINI CLKREQ L

o0 Q3401
SSM6N15FEAPE
AD{ SOT563
-
X
s a2

PLACEMENT_NOTE=Place close to J3401.

C3431 5890

0.1uF PCIE MINI R2D C P<:| o PP5V

5V S3 WLAN FET

MOSFET FDC606P
CHANNEL P-TYPE

RDS (ON) 26 mOhm @4.5V
LOADING 0.8 A (EDP)

FERR- 1}03 éIQM 1.5A FDCOO

n%mlnal max

.+ PP5V_WLAN F

=PP5V S3 WLAN

3 BLUETOOTH

L340
90-0HM
DQ?QNS
Y USB_BT P ...
Y USB_BT N ...

=PP3V3 S3 WLAN.

PLACEMENT_NOTE=Place close to J3401.

PP5V_WLAN F .

'‘R3453
33K

TC7SZ08A. FEAPE

<

5%
1/16W

MF-LF
S 2402

02
741ve1d ) 7%%

SOT665 L2
MINI_RESET CONN 4,/3401
1

WLAN SMIT B 4 2
. uE o

T MINTI RESET L Ve b

WLAN SMIT_RC

NC
3] 1
E3453: 'R3454
K
28
= 2 MF-LF
%559 s

112|5|6

T LAN o . .
2034&% 3 342%% 1 T {[Zo_iu s | Levitis PCIE MINI RZD C N am .| T e T T Ly o 141 l B R .
Ity C3430 c3422 C3421:1 1C3420 o 11 R3451
- _31 PLACEMENT_NOTE=Place close to J3401. 0.1ur 0.1ur 10UF - E Sg
O 70% 78% 0% 5 1716w
CERM 2 CERM 2 2 X8R C3450 R 2 R3450 YESLE
ok PCIE MINI D2R P o ATRPORT 0. 1uF - 00k
—» OUTy 17 89 1 2 N
G PCIE MINI D2R N ... : ] SSe AN PM _WLAN EN L o
B 401 108 116w
4 - s PCIE _MINI R2D P 90 83£IglilOOMA PLACEMENT _NOTE-Place close to J3401. fg% 505"
> - . PCITE MINI R2D N i
5 - m s PCIE CLK100M MINI P pa PLACEMENT_NOTE=Place close to Q3450.
7 - - PCIE _CLK100M MINI CONN_ P [— PLACEMENT_NOTE=Place close to 03450.
8 o5
T . PCIE_CLKI100M MINI_CONN N LYz PCIE_CLK100M MINI_N
0 MINI CLKREO O L PLACEMENT_NOTE=Place close to J3401.
Y Ea—— PCIE WAKE L o ... ..
13 il
14 T
15
oS nc N 13405
O Ne PP5V_S3 BTCAMERA F . 0% WA B¥Hinal max » YY1 =PPS5V_S3 BTCAMERA,
18 MINiLINEiwIDTHi -3 .mm MIN_LINE_WIDTH=
s %%g iig gg%g ‘x«%gTXEEES@IDTI—FO.QJ mm A S c 452LFERR O:Elg2o—LFOHM71 .5A %%QTXEEKJWIDTH 0:25 mm
120 | ]
21 - USB_CAMERA CONN_P
- R CAMERA o
23
24 .- CONN_USB2 BT P L9307%I-942
25 . CONN USB2 BT N PLPONS =
YY) s USB_CAMERA_P ..
126 e
27
s LYz USB_CAMERA_N g ..
o PLACEMENT_NOTE=Place close to J3401.
30

Right Clutch Connector

SYNC_MASTER=YITE_M98_MLB SYNC_DATE=07/02/200
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EXPRESSCARD/34 FLEX

CONNECTOR

NONE

L3502 CRITICAL
90-0OHM
bLPONS
J3500
B USB_EXCARD_N s (Y Y YL USB2 EXCARD_CONN_N - = 502250-8727
e FoRisu
INPUT DECOUPLING s 20¢gTy——USB _EXCARD P LYY Lz USB2_EXCARD CONN_P, ., .. O———
PLACEMENT_NOTE=Place close to J3500 2 L
3 PCIE_EXCARD R2D P, .
B -
»+=BR3V3 S3 EXCARD 23203 N B BXGARD DaR D e 10 o -
DLP11S B el - 5 7 - PCIE EXCARD D2R Npory 11 s
° PCIE CLK100M EXCARD NN_P
o D PCIE CLK100M EXCARD N a(YYYLs PCIE CLK100M EXCARD CONN N, PCIE CLK100M EXCARD CONN N 10 o - GLE CLK100 EX%ARD CC?DPE -
_ o g
— EXCARD _CTRREQ_CONN L - 13 - PP3V3 S0 EXCARD SWITCH -
PCIE CLK100M EXCARD P 1YY Y L2 PCIE CLK100M EXCARD_CONN_P PP3V3 S0 _EXCARD SWITCH 1 15 PLT_RESET SWITCH L
o D T PP3V3 S3 EXCARD SWITCH 16 - - SCTE WAKE T —.
= PLACEMENT_NOTE=Place close to J3500 PP1V5 SO EXCARD SWITCH 18 > —> PP1V5 50 EXCARD SWITCH oD
_ . = 20 7
. PLACEMENTiNOTECfPlaCelclose to J3500 15qgTy =SMBUS_EXCARD_SDA - 20 o P —SMBUS_ EXCARD SCL (o
NCF@ 23
oD PCIE EXCARD R2D C N TO)ﬁzo 1uF PCIE EXCARD R2D N, EXCARD CPUSB L - 24 | o O7557<NC USB2_ EXCARD CONN_P
- D PCIE EXCARD R2D C_P 1|20 1uF 10% |l 16vx5R402 PCIE EXCARD R2D P, USB2 EXCARD CONN_N - 26 2 -—>
105 | [ 16vx5R402
C3570 L
PLACEMENT_NOTE=Place close to J3500 O 29 .
.., EXCARD_CPPE_L R3501 g, 2 sy PCIE EXCARD PRSNT L .
ME=LF 40 T7T6W
OUTPUT DECOUPLING
EP3V3_S3_EXCARD_SWITCH , ..
VOLTAGE=3.3V
e o |2 C3500/1 C3503
CRITICAL 9 1uF—— 10uF CRITICAL
U3500 2 T gy J3501
TPS2231 402 | 003 503219-0221
32 8 =PP3V3—33—EXCARD 17 |AUXIN QFN AUXOUT MesT bM?J
=PP3V3_ S0 EXCARD 2 |VIN3P3 VOUT3P3 ):ﬂ >
=PP1V5_S0_ EXCARD 12 |VIN1PS VOUT1PS| —
° 1 2
. mm_ SMC_EXCARD PwR EN R3500 o, 2 s EXCARD SHDN_L R 20 supu~ SRS . @mEC_CLKREQ L
TP_EXCARD STBY L METLE 0 Trrew 1 . -
EXCARD RESET_ L . cres »» oy PCIE CLK100M FC P 5 6
- D> SvCARD OC T, SYSRST CPUSB VENICE 2> ooy PCIE CLK100M FC N 7 ol® wne
20 D 12.gpe 1 c3573 5 10 =PP3V3 FC_CON.,
“LKE 8 = 1ﬁ 0.1 s PCIE_FC_R2D P 11 12
NC x—4]Nco RCLKEN| 18 EXCARD RCLKEN ;, PP1V XCARD WITCH . . s 0 I PCIE FC R2D C P ur o NC
NG x5 Ne1 SLTAGE= §LYS S0 gEXC SWITCH - = > PCIE FC R2D C N 1[[20 1up 10% I M16vxsr 402 .- PCIE _FC_R2D N [EH Dl EF SO
NG wl3NC2 Mot |1C35021C3505 105 || 16vxsRa02 15 16 =PP1V5 FC CON,
14 nes 0.1uF 10uF C3572 VENICE s s PCIE FC D2R P 17 18
NCX- T 2%, PLACEMENT_NOTE=Place close to J3501. < 510 O, XNC
NG L6 Nca THRML_paD|_21 2 ¢ 2 §e +s @@ PCIE FC D2R N 2 FC_PRSNT L pom
ot 40 | 603 21 22 FC_RESET L g,
PLT-RESET_SWITCH L .. |
EXCARD CPPE L, . L
EXCARD _CPUSB_L, ., VENICE
Venice Connector
. .=PP3V3 S3 EXCARD
... =PP3V3 S0 _EXCARD
. 1 Expr r nn r
.. - EXCARD CPUSB_L - Jgispqooewne R31506O% 5 _74HC1GO0OGWDG p essca d CO eCtO
o 15 ., EXCARD_RCLKEN 1 5C70-5 SYNC_MASTER=YITE_M98_MLB SYNC_DATE=07/02/200
EXCARD CPPE L ,U355% SMC_EXCARDCE oD = uey U35603 EXCARD _CLKREQ L oD
s 6%, EXCARD_CLKREQ. CONN| 2 NOTICE OF PROPRIETARY PROPERTY
3 3 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
C3550¢ AGREES To THE FOLLOWING
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Hence,

RC

=PP1VO05 ENET PHY .

. (221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
Cc3710 Cc3711¢* 1| WF: Marvell numbers, update for Realtek
0~%%§:::: 0~%%§ CRITICAL
16V 16V
_ Y 2 &Y 2 L3715
=PP3V3 ENET PHY 482 402 FERR-120-OHM-1.5A
(43mA typ — 1000base-T) . P! 0402-LF
(19mA typ - Energy Detect)
WF: Marvell numbers, update for Realtek 1 1C3700 (1 C3701 |+C3702 = 2
CRITICAL 0.1UF ——0.1UF —-0_.1UF
10% 17 19% T 9% , PP1V05 ENET PHYAVDD
2 2 2 IN_LINE _WIDTH=0.6 MM
IESR;O§2O OHM-1.5A 5 5 5 MIN_NECK WIDTH=0.3 M1
0302-Lr : C3714:1 C37151% C3716 1| VOrmosTt-0ov
0.1UF 0.10F —— 0.1UF
2 = 189 5 185 5 18% 5
- X5R X5R X5R
102 102 102
PP3V3 ENET PHYAVDD 4
MIN_LINE_WIDTH=0.6 MM
MIN_NECK_WIDTH=0.2 MM =
VOLTAGE=3.3V =
=PP3V3 ENET PHY VDDREG .
If internal switcher is used, must place 1x 22uF &
> 1x 0.1luF caps within 5mm of U3700 pins 44 & 45.
= NOTE: VDDREG rise time must be >1ms to avoid damage to switcher.
R3750 'R3751 R3752!
o3l olssl e o 2lel Sle 4.7K 4.7K 4.7K =RTL8211 REGOUT .
NO STUFF 5% o 5% - ] - . . .
372(T 1R3'725 L R Lt Lotk ok Qéf? &éf@ éagg If internal switcher is used, must place inductor within 5mm
R o o o b=l o o 402 402 402 of U3700, and 1x 22uF & 1x 0.l1uF caps within 5mm of inductor.
10K 4.7K 2 2 & 2 2 2 2 2 2
Alias to =PP3V3_ENET_PHY for internal switcher. &#%@ é@gg Z 2 S 2 Z If internal switcher is not used, VDDREG and REGOUT can float.
Alias to GND for external 1.05V supply. 102, ,402 3'¥6O
U
s o =RTL8211 ENSWREG 3% IENSWREG RTL8211CLGR rEGOUT| 48
TQFP
R3796
22 > ENET CLK125M TXCLK 1 2 ENET_CLK125M TXCLK R > 22 lxc Rxc| 19 \ ENET_CLK125M RXCLK_ R R3790 22 . 2 ENET CLK125M RXCLK prm i s
5% 5% 1/16w MF-LF 402
{lsw
MEZLE 21 1 [y ENET_TXD<0> 23 |txpr0] rxp[O]| 14 o 5| ENET RXD R<0> R3791 22 . 2 ENET_ RXD<0> oD e
PLACE R3796 CLOSE TO U1400, PIN D24 o110 [y ENET TXD<1> e 2% |txp[1] RXD[1]/TxDLy| 16 o s | ENET RXD R<1> R3792 22 . 2 j/ ! lw‘ METLE 992 ENET RXD<1> oo
o 1 [y ENET TXD<2> > 25 |txp[2] RGMII/MII rRxp[2]/2N0 174 5| ENET RXD R<2> R3793 22 . o 5% I/16W MF-LF 402 pNpT RXD<2> BT 10
5% 1/16W ME-LF 402
o115 (o> ENET TXD<3> 25 |txp[3] rxD[3]/aN1| 18 o 5| ENET RXD R<3> R3794 22 . z o ENET RXD<3> BT 0 o
27 13
21 2 oy ENET TX CTRL > TXCTL RXCTL > ENET RXCTL R R3795 22 . z oy ENET RX CTRL oo o
o110 Iy ENET MDC > 30 lwpc MANAGEMENT MpI+[01 1 o ENET MDI P<0> Vo g
o1 10 Ey—ENET MDIO <21 1O MDI-[0]| 2 o4 o ENET MDI N<O> ~—m-
R3724 MDI+[1] % o o ENET MDI P<l> (.
0 MDI-[1]| % o ENET MDI N<1> .
22 oy ENET_RESET L 1 2 RTL8211 PHYRST L 29 JpHyRSTE* RESET| ygpra DEPENDENT t T 2 D
Pl MDI+[2] <> ENET MDI P<2> GED 5
»ﬁ%é?pﬂ 1C3725 MpI- (21 2 o o ENET MDI N<2> = ..o
. . . —— 05 1UF RTL8211 RSET o %° IRSET REFERENCE 11
ENET_RESET_L is not asserted when WOL is active. NO STUFHz 28% - MDI+[3] P ENET MDI P<3> Vasn T
(R3725 and C3725) are made NOSTUFF. GE5M MDI-[3] 12 o o ENET MDI N<3> o
TP_RTL8211 CLK125 <« >2 fcLKi2s
|
R:2’) 7439g cLOCK LEDO/PHYADO. 3¢ o o RTL8211 PHYADO
T a0 D RTL8211 CLK25M CKXTALl 42 |crxTAL1 LED LED1/PHYAD1 3° o o RTL8211 PHYADI
fgiem TP RTL8211 CKXTAL2 o 3 lckxTaL2 LED2/RxDLY] 38 o o RTL8211 RXDLY
255 - -—>
? ,— GND— . . .
3790 1 R3755"| R3756 R3757
B 1 4.7K 4.7K 4.7K
10PE 5% 5% 5%
= s3v 1 1/16W 1/16W 1/16W
cagm 2 ME-LF ME-LF ME-LF
o 102, 402, ,402
- Reserved for EMI
per RealTek request.

Configuration Settings:

PHYAD
AN[1:0]
RXDLY
TXDLY

0
1
0
0

1
1

(PHY Address 00001)

(Full auto-negotiation)
(RXCLK transitions with data)
(No TXCLK Delay)

EFthernet PHY (RTL8211CL
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WLAN Enable Generation

"WLAN" = ("S3" && "AP_PWR_EN" && ("AC" || "sSO0"))
NOTE: S3 term is guaranteed by S3 pull-up on open-drain AP_PWR_EN signal.
03805
SSM6N15FEAPE
SOT563
I
2[6 ™ s
22 —AP_PWR_EN AC_OR SO L
03805 |2 °, 03801
SSM6N15FEAPE SSM6N15FEAPE
SOT563 KP = 4>{ SOT563
1 -
?\Q M
slc” st s gz
w542 7 21 [y SMC_ADAPTER EN
o3 o160 442 9721 0 [y BM SLP_S3 L

NOTE :

3.3V ENET FET

@ 2.5V Vgs: CRITICAL
Rds (on) = 90mOhm max 03810
I (max) = 1.7A (85C) NTR4101P

SOT-23-HF

=PP3V3_ S5 P3V3ENETFET

=PP3V3 ENET FET ;

R3800
10K
1/'15'/\'
MF-LF
s, R3810 G3810

P3V3ENET EN L 1 AQ0K: P3V3ENET_SS 7}}*

LP&W 19%

5 ME-LF 1ov

402 CERM

IS
S
N

03801 |2l
SSM6N15FEAPE

SOT563 )Q’

J [

sle” s

Bl =P3V3ENET_ EN

MOBILE:

Recommend aliasing PM_SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.

1.05V ENET FET

=PP1VO05 ENET PI1VOSENETFET

| 1.8V Vgs
C3840:
0.10F —— CRITICAL
10V
CE 2
—PP3V3 S5 P1VOSENETFET RE%%4O 202 03840
1 K, PivoseNET ss |, 1 $12312BDs
ale
R3842" fo¥ 03841 -
25 %% SSMENTEFRADE —PP1V05_ENET FET,
% SOT563
1/'116'/\'
nplen
4077
rR3841 2[G 1C3841
10K —-0.01UF
PI1VOSENET EN L 1 2 -1
1% 2 M
1/16wW - 4
03841 |°p Mios P1VOSENET EN_L _RC
SSM6N1GFEAPE
S0T563 kh
—
2%
5|G ST7
. mm_=PL1VOSENET EN

Non-ARB: -

Recommend aliasing PM_SLP_RMGT_L and
=P1VOS5ENET_EN. Nets separated on
ARB for alternate power options.

RTL8211 25MHz Clock

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.

R328295
9116 [T MCP CLK25M BUFO R 1 2 RTL8211 CLK25M CKXTAL1l oD = o
1 /%60
ME-LF
202
PLACEMENT_NOTE=Place close to U1400

thernet & AirPort Support
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Page Notes

Power aliases required by this page:
(NONE)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

Place one of 0.luf cap close to each centertap pin of transformer

ENETCQNN_CTAP

1 C3900 1 C3902 1C3904 !
0.1UF —— 0.1UF —— 0.1UF

3906
.1UF

sxeno Q)

102

o

CRITICAL
T3900
2 @y ENET MDI P<0> 1 sM 5:12 ENETCONN_ P<0>
. ENET MDI N<0> 2 s |11 ENETCONN_N<O>
1 BTy CR13T9I%%L
J
3 10 _ENET CTAPO RJ45-M97-2
X —> F-RT-TH
TLA-6T213HH o
4 9 ENET CTAPI1 P! ”6
21 siqgry ENET MDI N<1> 5 E%T 8 s ENETCONN_ N<1> L
2
ENET MDI P<1> 6 7 os ENETCONN P<1> 3
&< <— RX 4
CRITICAL a’
T3901 7
21 sy ENET MDI N<2> 1 sM 5s12 ENETCONN N<2> 8
- ENET MDI P<2> 2 s |11 ENETCONN _P<2> ) 1
A ] =9
3 10 ENET CTAP2
X —>
TLA-6T213HE 514-0596
4 9 ENET CTAP3
21 3@y ENET MDI N<3> 5 s ENETCONN_N<3>

g

s ENETCONN_P<3>

1 BT ENET MDI P<3> 6

<— RX

Transformers should be

mirrored on opposite R3900'| R3901! 'R3902 ['R3903

sides of the board 75 12 12 s CRITICAL
1/18W 1/18W 7716w 7]16w
MF-LF MF-LF ME-LF ME-LF Cc3908
402, 402, 5402 5402 1060pF

ENET BOB_SMITH CAP
MIN_LINE WIDIH=0.6_mm
MINZNECK_WIDTH=0.25 mm

Ethernet Connector
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=PP3V3 FW FWPHY ,

" 138 mA
Cc41201 C41211* C41221 C41231 C4124:*
1UF —— 1UF —— 1UF —— 1UF —— 1UF
198 —— 198 —— 198 198 —T— 193
6.3V 6.3V 6.3V 6.3V 6.3V
CERM 2 CERM 2 CERM 2 CERM 2 CERM 2
402 102 102 402 402
= 20 ]-‘4103(3:J
= 1 —OHM-0.3A-EMI
114 mA FireWire PHY PP3V3 FW FWPHY VDDA 1 W 2
P e os0z-1e
VOLTREESSWIPTH=O-
C41301 C4131 C4132:
1UF —— 1UF —— 1UF ——
198 —— 198 193
6.3V , 6.3V 5 6.3V ,
CERM CERM CERM
402 402 402
1 A L4135
, =PP1V0_FW_FWPHY  120-OHM-0.3A-EMI = 120-0HM-0.3A-EMI
135 mA 1YY Y\ 2 PPIVO FW FWPHY AVDD 25 ma PCIe SerDes 17 mA PCle SerDes pp3y3 py FWPHY VP25 1 (Y Y Y L2
MIN_LINE_WIDTH=0. 4 MM MIN_LINE_WIDTH=0. M]
0402-LF MIN_NECK_ WIDTH= 0.2 MM MIN_NECK_ WIDTH= 8:3 M 0402-LF
VOLTAGE=T. 1 C411 1 C4135 1 C41 VOLTAGE=3.
L TUF 1UF —— 1U
— 10% 19% — 25
2 Beal 6.3V , v
CERM CERM RM
102 102 402
110 mA Digital Core 0 mA VReg PWR
1C4100 |1 C4101 |rCc4102 1C4103 |1C4104 |1 C4105 |1C4106 C41411 1C4140
1UF —L Tur 1UF —L TuF 1UF — 1uF 1UF 0.1UF LUF
$0%y B $0%y B $0%y B 0%y B 0%y B 0%y B 0%y 8% B B $0%y
CERM CERM CERM CERM CERM CERM CERM CERM CERM
102 102 102 102 102 102 102 402 102
PLACEMENT_NOTE=Place C4170 close to U1400
PLACEMENT_NOTE=Place C4171 close to U1400
ol S 2wl S ol Sl ol 2] oS A S oo 2] S o]olol v S ol 3 C4170)12216v_PCIE FW_R2D _C N
<@ @ o|ElEl @ @K A S 2 7] 0|0l h|alal | «lalalal Aalal a4 M 0. IUF] | 102 o] 1 e
X5R
VDD10 ~— VDD33 —— ~—VDDH— “VP~ VP25 VREG_PWR C41711 [L2216v PCIE FW R2D C P e
NC B3 laTBUSB CR?DT/IiEAL PCIE_RXDON N8 o o PCIF FW R2D N lxsr 202
%213 IaTBUSH U4100 PCIE_RXDOP| N7 o & PCIE FW R2D P
NOx ALL aTEusSN PCIE TXDON N5 o o PCIE FW _D2R C N C417b|pes16v pPCIE FW D2R N oD
- N6 . PCIE FW_D2R C P U IUF] [xsr402
=FW_PHY DS0 _» P12 pso (IPD) NT-19 Fwe4s PCIE_TXDOH > | C4176| 12516V pPCIE FW_D2R_P
:: =FW_PHY DS1 E12 |ps; (IPD) NT-20 BGA EE e oD 17 5
—+ REFCLKN| N9 o PCIE CLK100M FW N o . | [xsr 402
s > =EW PHY DS2 —» E13 ps2 (IPD) NT-21 PCI EXPRESS PHY 0 v PLACEMENT_NOTE=Place C4175 close to U4000Q
—- REFCLKpP| N10 - PCIE CLK100M FW P anu BARd PLACEMENT_NOTE=Place C4176 close to U4000
s FW_PO_TPA N B8 |TPAON
o2 35T FW _PO_TPA_ P A8
FW_P1 TPA N BS Ao NT-4 (IPU)TCK| M: o TP_FW643 TCK
2 20T -—> TPALN NT-3 (IPU)TDI| N2 o TP_FW643 TDI
o gy EW_P1_TPA P <«—p 25 [TPAIP TEST CONTROLLER Ip o TP FW643 TDO =PP3V3 FW FWPHY ; -
0 Ey—EW P2 TPA N B3 |rpazn (IPU) TDO| >
NT-1 (IPU)TMs|M3 o TP FW643 TMS
7- FW P2 TPA P <«—» 23 |TPA2P 1394 PHY il FW643_LDO
- D FW_PO_TPB N B9 |rproN NT-2 (IPU)TRST*pNl o  FW643 TRST L R41651 'R4166
ooy FW PO TPB P o o 29 lenop 10K 10K
v swgry FW Pl TPB N «—» B6 [tPBIN 1/16W /16w
52 38 FW P1 TPB P A6 |rpBp1p MFZI[_)J; XZJEELF
D e Y | NT-10 (IPD). waKE*pC2 g FW PME L oD 2 2
.. =PPVP_FW_PHY CPS :”‘-—"" FW P2 TPR P > e ;Eijg FIXME!!! — TYPO IN SYMBOL REGCTLNREGCLT| D13 < FW643 REGCTL
D “— POWER MANAGEMENT VAUX_DETECT| Bl o FW643 VAUX DETECT
R4160 soEry—EW _PO_TPBIAS < E7 [TPBIASO NT-12 (IPD)— _ vaux_prsasLy DZ _» TP FW643 VAUX ENABLE
390K ey FW Pl TPBIAS C3 |rpBIAS1 NT-13— (OD) cLkrEQN, L2 o FW CLKREQ L oD 'R4164
Pl/]éi%v;q seepy FW P2 TPBIAS A2 |ITPBIAS2 10K
= = > 5
402, FW643 RO 211 |gg et
FW643 TPCPS _a B1O 2
> TPCPS NT-16 (IPD) sCIFCLK G2 o TP _FW643 SCIFCLK
_ Gl . TP _FW64 IFDAIN
TP_FW643 NAND TREE 4 Kl lawp TrRee NT-OUT serE ) TP ngzg ggIFDOUT =
R%&;O BHE 1S _BEXL e R TP_FW643 SCIFMC
FW_CLK24P576M XO 1 2 FW_CLK24P576M XO R o Fi3lx NOTE: E;;};X notes Zhow NT-15 (IPD)  scrruc -
CRITICAL 1% FW_CLK24P576M XI o G131 NT-9 tree order.
Y4150 EE j
402 TP_FW643_ SE o M13 se (IPD
54, 576MHz R4161'| |'R4170 T rweis on > (IPD) SERIAL EEPROM NT_7 scul M2 o o FW643 SCL
S22 ot 294K 191 -»> su (IPD) CONTROLLER NT-6 spa| Mily o TP FW643 SDA
1/1%55\] v TP _FW643 MODE A _» J2oDE_A (IPD) NT-18 >
e LE Liien TP_FW643 CE _» L13[cE (IPD)
2 2402 TP _FW643 FW620 L _»D124Fwe20* (IPU) MISCELLANEOUS
TP_FW643 JASI EN > Dl lyasT_EN (IPD) NT-11
TP_FW643 AVREG <« 210 AVREG CHIP RESET NT-5 PERsT*pNE o  FW RESET L Ve B
= TP_FW643 VBUF H13 lyBur
FW643 PU RST L _»_ Kl3jrw_mEsET+ (IPU) NT-8 'R4163
R4162 TP_FW643 OCR10 CTL  J12|0CR_CTL_V10 %‘%Ks
1 J13 lew
470K 77%4313%3 NC X ocrR_CTL_v12 (Reserved) lejgzLF
1/1255\1 —_— 10'% VvSS VREG_VSS
MFZIEE 2%ERM—X5R NEEEEEEEEEEREEERBEEE NEEEEEEPEEEEREE )
2 402 alalalal | @) @l ] ] e R R C Pl ] R e e Rt e T Rl 4 — — L N N
a b G = E S - = FireWire LLC/PHY (FW643)
SYNC_MASTER=SENSOR SYNC_DATE=08/14/200

NOTICE OF PROPRIETARY PROPERTY

THE INFORMATION CONTAINED HEREIN IS THE
Y OF APP OMPUTER, INC. THE PO.
RGREES To THE FOLLOWING

TETARY
R

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE

OR COPY IT

III NOT TO REVEAL

PUBLISH IN WHOLE OR PART

DRAWING NUMBER REV .

051-7546 A.0.0

CS APPLE INC.
. 36 96

NONE

8 7 6 5 4 3 | 2 1




8 | 7 6 5 4
Page Notes

Power aliases required by this page:

— =PPBUS_S5_FWPWRSW (system supply for bus power)
— =PP3V3_FW_LATEVG_ACTIVE

— =PPVP_FW_SUMNODE (power passthru summation node)

Signal aliases required by this page:

: FireWire Port Power Switch
(NONE )
: : : RITICAL MIT RITICAL
BOM options provided by this page: ¢ 42 ¢ CR§EICAL %D42(§O
- FW_PORT_FAULT_PU 04260 PWRDIS
NDS9407 F4260 2
PPBUS S5 FWPWRSW SOI-HF 1.5A-24V =PPBUS_S5_FW_FET,
f= R 8 PPBUS FW_FWPWRSW F 1 2 PPBUS FW_FWPWRSW_D 3
- | 7 MIN_LINE_WIDTH=0.5 mm MIN_LINE_WIDTH=0 mm
2 =~ MIN_NECK_WIDTH=0.25 mm MIN_NECK_WIDTH: 25 mm 1
6 VOLTAGE=T2.6V 1812L15024HF VOLTAGE=T2.6V
'R4260 C42601 L ;_j 5 PDS540XF
4J0K 0.019F — —
R city 2 4
2402 402
FWPWR_EN_I,_ DIV
'R4261
330%
i/16w
ME-LF
2402
FWPWR_EN_L
Enables port power when machine
is running or on AC. Q4261 Do Dl3
SSM6N15FEAPE = Q4261
sorses | K SSM6N15FEAPE
}_‘ SOT563 }Q*
" —
26 ™ sy B
4 42 20 2 [y SMC_ADAPTER EN S167 s
o5 168 000z 20 210 [y EM SLP_S3 L
FW_PORTPWR _EN FET
Q4262
SSM3K15FV  pls
SOD-VESM-HF }_‘
=
s
M
e st
FW_PORTPWR_EN A1
Late-VG Event Detection
. =PP3V3 FW_LATEVG ACTIVE
.. PP2V4_FW_LATEVG .
R4211' |'R4212 1C4210 'R4219
10K %QK gggUF 2, 0M
1/18W 1/16W 2 Lov, 7/16w
MEIR,[ )46 53 6t
e 2 U4210 D4219 |°
P2V4 FWLATEVG RC 4] LMC7211 =
v+ SM-HF SOD-123
1 LATEVG_EVENT_L 2K LR FW_PORTPWR_EN .,
FWLATEGV_3V_REF 3 _
+ v . MBRO540XXH 1C4219
. B 0,,33UF
c4211: [R4213 2 W o
100pF —= < 92~ = 603
50V o] <o l/16w -
2 ME-LF
Rt 2402 R4210 =
L 200K, .
< FWLATEVG_3V_REF Hysteresis:
1}% 2.95V when port power is on
= MESLE 2.81V on late Vg event and port power is off
FireWire Port Power
SYNC_MASTER=SENSOR SYNC_DATE=08/14/200
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
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Page Notes

Power

- =PPVP_FW_PORT1

- =PP3

— =GND
— =GND

_CHASSIS_FW_PORT1
_CHASSIS_FW_EMI_R

aliases required by this page:

V3_FW_LATEVG

Signal
(NONE)
NOTE :

aliases required by this page:

This page is expected to contain
the necessary aliases to map the
FireWire TPA/TPB pairs to their
appropriate connectors and/or to
properly terminate unused signals.

BOM options provided by this page:

(NONE)

NOTE :

FireWire TPA/TPB pairs are NOT

constrained on this page. It is
assumed that FireWire PHY page will
provide the appropriate constraintsg
to apply to entire TPA/TPB XNets.

1394b
Firewi

implementation based on Apple
re Design Guide (FWDG 0.6, 5/14/03)

38 36 8

=PP3V3_FW_FWPHY

FireWire PHY Config Straps

Configures PHY for:

— l-port Portable Power Class

— Port

Termination

Place close to FireWire PHY

FWw_P1 TPBIAS

TI PHYs require 1luF even though

FW spec calls out 0.33uF
1C4360
?$33UF
5 6.3V
CERM-X5R
102
SIGNAL_MODEL=EMPTY
(SIGNAL_MODEL—EMPTY |
R4360 R4361
?@.2 561g
1/16W 1/16W
ME-LF MF-LF
,402 402,
TPA P — FW_PORT1 TPA P
— MAKE_BASE=TRUE
TPA N — FW_PORT1 TPA N
— MAKE_BASE=TRUE
TPB_P — FW_PORT1 TPB P
— MAKE_BASE=TRUE
TPB_N — FW_PORT1 TPB_N

SIGNAL_MODEL=EMPTY

1

104364 R4364

—geoer fRE
v

ki Hags,

MARE_BASE=TRUE

s =PPVP_FW_PHY_CPS_FET.

Bilingual

(0)

(1394B)

=
a
N
$OO
il
oo
)
fis
Hm Ol

S
D
3

PPVP_ FW_ CPS MaKE_R

wiw
R4311%
470K
1/18W
MEF-LF
402

[
[
[

G

o CPS EN L DIV

38 36 8

2 CPS_EN_L

Q4300
BSS8402DW
1 SOT-363

(SYM-VER1)

=PP3V3_FW_FWPHY 2|6

MIN_LINE_WIDTH=0.4 mm

.2 mm

Late—-VG Protection Power

. =PP3V3_FW_LATEVG R4390

PP2V4_FWLATEVG needs to be biased

332 [ ]
1 2 p MIN_NECK_WIDTH=0
VOLTAGE=2Z.4V
1/16wW

PP2V4 FW_LATEVG ., 5
MIN_LINE _WIDIH=0.38 mm

125 mm
5 CRITICAL ESD and late—vG.rall
for snap-back diodes
7i\ D4390 (Common to all ports)
MMBZ5227BLT1H
50T23

to at least 2.1V for FW signal integrity 1
and should be biased to 2.4V for margin
R4390 should be 390 Ohms max for a 3.3V rail

PLACEMENT_NOTE=Place C4319 close to connector pin 5

between them

R4382'| R4380
10K 10K
1/16W 1/16W
MF-LF MF-LF
102, 102,
FWPHY DSO — =FW_PHY DSO 36
MAKE_BASE=TRUE —
FWPHY DS2 — =FW_PHY DS2 36
MAKE_BASE=TRUE —
FWPHY DS1 =FW_PHY DS1 36
MAKE_BASE=TRUE
R4381
10K
1/16W
MF-LF
102,
s FW PO TPBIAS — NC_FWO TPBIASVAKE RASE=TRUE
TPBIAS — NC FW2 TPBIASYAKE_BASE=TRUE
TPA_N NC FWO_ TPANMAKE RASE=TRUE
TPA P — NC_FWO_TPAPMAKE_BASE=TRUE
TPA_ N NC FW2 TPANMAKE RASE=TRUE
TPA P — NC_FW2 TPAPMAKE_BASE=TRUE
TPB_N — NC_FWO_TPBNMAKE_RASE=TRUE
TPB_P NC FWO_TPBP MAKE_BASE=TRUE
TPB N — NC FW2 TPBNMAKE_RASE=TRUE
TPB_P NC FW2 TPBP MAKE_BASE=TRUE
Cable Power
E=TRUE — =PPVP_ FW_ PHY CPS ¢ CRITICAL
L4310
. _PPVP_FW PORT1 FERR-250-0HM Note: Trace PPVP_FW_PORT1l must handle up to 5A
. 1 2 PPVP_FW PORT1 F
"Snapback" & "Late VG" Protection (\ng N L INE WIRTH=g - Jorm
55 37 PP2V4 FW _LATEVG 104314 VOLTAGE=33V
. DP4310 ::Q%WUF
BAVI99DW-X-G 2 29¥
C4311: Sot-se3 402
0.01uF [ =
i . = PORT 1
LT
DP4310 4 BILINGUAL
BAVS909r ngé; X-G
C43101 :
0.01%5 L
108 CRITICAL
5ov 6
X052 J4310
1 1394B-M97
F-RT-TH1
. FW_PORT1 TPB N L] PR gEELY
(FW_PORTI1_BREF) 9 rpe<ry OUTPUT
. EW_PORT1 TPB P 2 TPB BB+
8 %P N
NG| ¥Ge
(GND_FW_PORTI1_VG) 5 ve |
s EW_PORT1 TPA N 3 T"’“é'@ﬁf
FW_PORT1 AREF 5 Tpa<ry INPUT
.o EW_PORT1 TPA P I PR
DP4311 | ;
BAY99DH-X-G Agggff%ﬂmmroﬂm
” [ SHLD
2 C4319 O
O.lPF—ff 1
5 —— [ —
6 58\/ 13
Cc43121 6ok /% ¢ Olmsers
0.0lll,é]g“ L1 e———0O o
50V 1 jl 5 4
2(8‘}2 c4313 El{bjl319 AREF needs to be isolated from all
> 0.01ur %g/ﬁlsw local grounds per 1394b spec = 51450605
10% Z
ﬁg 2?&LF When a bilingual device is connected to a
402 beta-only device, there is no DC path

(to avoid ground offset issue)

BREF should be hard-connected to logic
ground for speed signaling and connection

Firewire Ports
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ODD Power Control

CRITICAL
04590
FDC606P_G
s =PP5V_S0 ODD £ ”
_ M
- ml—ﬁ—l VOLTAGE=5V
NOTE: 3.3V must be S0 if 5V is S3 or S5 to R415090}§ 1C4595 To
ensure the drive is unpowered in S3/S5. .2 p— 903068UF
W 10V d
) . A 2 1Y, C4596
35 =PP3V3 S0_ODD 402 R1405O95 302 0. 010F
% .
ODD_PWR_EN_LS5V_L 1 2 ODD_PWR_SS 1|2
R4597 5% I
100K 1/16W 10%
1/18w Q4596 }346 402 CERM
MESLF
SSM6N15FEAPE
402 SOT563 Kh
4_ODD_PWR_EN —
1
04596 |2k
SSM6N15FEAPE
sorses | Kh
—s
og
slc ™ sTy
1 (Ix)—ODD PWR EN L
E‘QL(.)H4M5IO209R PLACEMENT_NOTE=PLACE C4520 CLOSE TO MCP79
DLP11S PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520
CRITICAL VER
3 4 o5 SATA_ODD_R2D_UF_P 112 C4521 SATA_ODD_R2D_C_P am o e
— 0.01UF H 10% 16V CERM 402
2 (Ym‘ ss SATA_ODD_R2D_UF_N 1 H7C4520 SATA_ODD_R2D_C_N G o e
CRITICAL 52 0.01UF || 10% 16v cErM 402
N . PLACEMENT_NOTE=Place FL4520 close to J4500
L a 3 e 2 SATA ODD_R2D_P
39 s =PP3V3 S0 _ODD — 6 5 - s 7« SATA_ODD_R2D_N
8 7
10 9 > ss - SATA ODD_D2R _C N
R4590l 12 11 > s 7 SATA_ODD_D2R C_ P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 %L(;H%E?%PE
33K 14 L3 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP11S
3% 16 15 o~ o A
Lgiew = C4526 1|2 55 SATA_ODD_D2R_UF_N 4 W CRITICATSATA ODD_D2R_N oo 20 o
4022 — O. OlUF ‘ ‘ 10% 16V CERM 402 -
51650617 C4525., | | 2 ss SATA_ODD_D2R_UF_P ! W 2 SATA_ODD_D2R_P oDy 20 o
i 7 gT}—SMC_ODD_DETECT 0.01UF |l 103 16v ceru a0z
) ) PLACEMENT_NOTE=Place FL4525 close to J4500
Indicates disc presence
CRITICAL L Cc4501
450 — 0,1UF PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501
10V
2 & PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
20374020831 @ crimiom : ’ ’ SATA HDD Port
A4 | L4500
FERR—-70-OHM-4A

1 PP5V_S0 HDD FLT 1 m 2 =PP5V_ S0 HDD -

2 0603

3 PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 FL4501 PLACEMENT_NOTE=Place C4510 close to MCP79

A 920 g;—(r\;‘v\?OMA PLACEMENT_NOTE=Place C4511 next to C4510

- CRITICAL Ve T
(}ﬁNC 3 m4 5s SATA_HDD_R2D_UF_P C4510.4 - SATA_HDD_R2D_C_P am e
O1—XNC ‘ 0.01UF [T 10% 16v RM 402

- s9 SATA_HDD_R2D_P C4511
4% e SATA_HDD_R2D_UF_N H - __SATA_HDD R2D C N = 2o

9 - so SATA HDD R2D N ‘ 0.01Uur 10% 16V CERM 402

10 PLACEMENT_NOTE=Place FL4501 close to J4501 FL4502

11 90-OHM-100MA

DLP11S

12 > ss SATA HDD D2R C N ‘ c4515 H_VER CRITICAL

13 1|2 ss SATA_HDD_D2R_UF_N 4 m 3 SATA_HDD_D2R_N 20 85
o2xne Ievrers £ SATA Connectors

— s9s SATA_HDD_D2R_C_P 0.01Uur 10% 16V ERM 402 —

15 = =
O XNC ‘ C4516. = s SATA HDD_D2R UF_P LYY Y )z SATA HDD D2R B — SYNC_MASTER=CHANG_M98_MLB SYNC_DATE=07/01/200
O-f X NC 0.01UF || 10%16v cerM 402 NOTICE OF PROPRIETARY PROPERTY

PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501
18 PLACEMENT_NOTE=Place C4515 next to C4516 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
19 PLACEMENT_NOTE=Place C4516 close to J4501 AGREES TO THE FOLLOWING
20 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
0”7, III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE | DRAWING NUMBER REV.
51850654 D 051-7546 A.0.0
APPLE INC. SCALE SHT OF
NONE 39 96
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68 43 42

21

Port

Power Switch

Left USB Port A

CRITICAL CRITICAL
L4605
lelo6630 FERR-220-OHM-2.5A
TPS DG
—PP5V_S3 RTUSB 2 |y ool PP5V_S3 RTUSB A ILIM i 1(YYY)\L2 PP5v S3 RTUSB A F
MSOP MIN_LINE _WIDTH=0.5 mm 0603 MIN_LINE WIDTH=0.5 mm
PM_SLP_S4_L - qom USB_EXTA OC_L B oc + VSN THEEESIPTH=0. 375 mm VoL TAEE sy 1PTH=0.375 mm CRITICAL
= o ourz © PP5V_S3 RTUSB B, TLJM G4605 ¢ J4600
- @ USB_EXTB OC L S VMIN-NECK WIBTH=0.375 fm 20% CRITICAL B T,
4 VOLTAGE=5V CERM 2 L46O 5
S NP 402 90-OHM-100MA 5
USB_PWR_EN GND _TPAD — By E
1o CRITICAL CRITICAL s USB2 EXTA MUXED N a (Y YY)\ 3. uUSB2 LT1 N i
C4690 1C469 —
10UF —— -0 1UF S .|'c4616 2
C4692 6295 T T 49% UE JE—— 100UF s USB2 EXTA MUXED P ' [ Y Y Y )\l 2. USB2/ LT1 P 3
0.47UF X5R 2 2 CERM % 5 5 .3y L5V 29%, 4
18% 603 402 X3R POLY-TANT XOR | £ 2 BOLY-TANT
>1<5X 5 603 CASE-B2-SM 603 CASE-B2-SM o o o 4
402 0 o0 © P! 7
= i 6|VBUS = s p 8
- 1|GND
514-0606
D4600
= RCLAMP0502
SLP1210N6 i
CRITICAL =
RITICAL ) )
01“465 We can add protection to 5V if we want,
FERR-220—-OHM-2.5A
1YY Y )2 PP5v S3 RTUSB B _F Place L4600 and L4605
0603 MENRECEWEBTH=0:375 m
1 C46 1 5 VOLTAGE=5V
0.01uF
20
2 Iev
CERM
402
CRITICAL
L J4610
USB/SMC Debug Mux 0350
SMC_DEBUG_YES CRI4T6I%AL "
L
=PP3V42 G3H SMCUSBMUX SIGNAL_MODEL=USB_MUX 90-0HM.1001A
Drv‘Z»S 1
SMC_DEBUG_YES R4650 w0 0@ USE_EXTB N s (Y'Y Y12 |UsSB LT2 N 2
C46501 10K —— | USB LT2 P 3
.1UF —— %1 6w 4
8% T Voo utieE 20 2qzry USB_EXTB P Neaaatl
CERM 2 2402 3
SMC_RX L 402 5 Ju+ v+l L 0
SMC_TX L 4 |v— -2 2| 5 3] 4 8
- U4650 ¥ 0 oD o
PI3USB102ZLE slveus © 0 E M
90 2 USB_EXTA P 7 b TQFN .
D * CRITICAL
w0 coZy USB_EXTA N 6 o
. 8 Jor= SELL10 USB_DEBUGPRT_EN_L )+ R
GND SEL=0 Choose SMC = RCE%MPOSO2
SEL=1 Choose USB B SLP1210N6
CRITICAL
SMC_DEBUG_NO
R4651
WA Left USB Port B
53 SMC_DEBUG_NO
14\5\;\1
Mios R4O652
1 2

but leaving NC for now

at connector pin

External USB

Connectors

SYNC_MASTER=AMASON_M98_MLB

SYNC_DATE=07/02/200

NOTICE OF PROPRIETARY PROPERTY

R,
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11 s =PPSV_S3_IR

vce
CY7C63803-LQXC
QFN
12lp1.0/D+ po.0ll__
DIFFERENTIAL_PAIR-USBZ_IR
P1.1/D- P0.11°
DIFFERENTIAL_PAIR-USBZ_IR 5
Pl.2/VREG INTO/PO.2[2
P1.3/SSEL INT1/P0.3[4
P1.4/SCLK INT2/P0.4[3 R%(S‘OOO
P1.5/SMOST TIO0/P0.5[2 IR_RX_OUT_RC . IR_RX_OUT m
P1.6/SMISO TIO1/P0.6[L
cRITICAL
omIT
) ca804
1 P/N 33850633 0. 001UF
= 20 10%
20|  sov
21 |NC 2 ceru
== 0z
22
23
24 =
—— THRML
PAD vss
PLACE R4805 NEAR J4800
PLACE R4806 NEAR J4800
74800 R48OS  EEAGE K604 MR 32604
FF18-6A—R11AD-B-3H 10 © J
bRt Sm 2 =PP3V42_ G3H LIDSWITCH ,
CRITICAL vV Vaoz
! PP3v42_G3H_LIDSWITCH_R vE-LE R418006
2 PP5V_S3 IR R 1 2 =PP5V_S3 IR 4
; 7w VY VT Ra807
B E-LE 100
SMC LID R SMC LID; 4 5o
5 SYS LED ANODE_R) e VY Ve SYS LED ANODE ,5
EoIE i
6
IR_RX_OUT ,,
51850692
1C4805 1.Cc4807 1.Cc4808 PLACE C4805 NEAR J4800
L5 or | PLACE C4806 NEAR J4800
p—r p— PLACE C4807 NEAR J4800
o 7 LACE C4808 NEAR J4800

Front Flex Support

SYNC_MASTER=CHANG_M98_MLB

SYNC_DATE=07/01/200

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

457 PP3V3 S5 AVREF SMC

52 13 8 PP3V3 S5 SMC
Cc49021 1C4903 |1C4904 |1 C4905 |1C4906
22UF —— 0.1UF — 0.1UF —/— 0.1UF —— 0.1UF
29% T 9% 8% — 283 — 283
6.3V 5 5 fov 5 fov 5 Tov 5 Tov
CERM CERM CERM CERM CERM
U4900 805 102 102 102 102 i
.+ @umSMC_EXCARD PWR_EN . B12 P10 HSB82117 seol L1 - SMC PM G2 EN o i PLACEMENT_NOTE=Place C4907 close to U4900 pin F1
e SMC_RSTGATE L A13 |p11 LGA-HF P61|_Ki2 =
v < - > 6l KEl2 g NC = MC VCL
o - Om>_ALL_SYS PWRGD > B2 |p12 (1 oF 3) po2l K11 g Sinc R%9799 = SMe_ve
s —~ RSMRST PWRGD —» Bl 1 MIT 6 J12 PRGENG 1 A 2 PP3V3 S5 SMC_AVCC
¢ @ g P13 o P63 NC Y MIN_LINE_WIDTH=0.25 MM C49O 7 1
D11 |p14 P64l K1 > SMC_ADAPTER EN TRy 21 34 37 a3 5% MIN_NECK_WIDTH=0.20 MM a S Il
NC X—ae—2DL1 | —> oD 1 /%W AN NECESWID o |l = [ 0.470F
2 @um—EM _RSMRST L <« Cl13 |pis P65l J10 o yne MESLE ) C49201 = R 6199
o @um}—LIMVP_VR ON < Cl2 P16 P66l J11 o SMC PROCHOT 3 3 L ~mw 0.10F —— — CERM-%8% 2
= i il 18\“/ AVCC vCC VCLAVREF
22 21 OUT) PM_PWRBTN_L < D10 P17 P67 HI2 g SMC_BIL BUTTON_ L Yesngs CERM 2 1 1.
S 5 v o cENS 402 U4900 s R49%9 RO4901
13 & ESTARLD: EN D13 N10 M PU_ISENSE 16 . E - 10K 10K
R, - 20 270 - e PLACEMENT_NOTE=Place R4999 close to U4900 pins N14,N15 HS82117 N—=Xnc 5% 5
NC X—a@—ELL [P21 P71 MLl o SMC_CPU VSENSE G ; 1/16W 1/16W
il PLACEMENT_NOTE=Place C4920 close to U4900 pins N14,N15 LGA-HF ME-LE ME-LF
NC X— D12 |p22 P72 L10 g SMC_GPU_ISENSE am (3 oF 3) 402, 5402
NC F11 |p23 P73 N11 g SMC GPU_VSENSE e MC MD1
. _SMC_P24 - E13 P24 pral iz o SMC_DCIN ISENSE it OMIT oLl . SMC esu B
NC X—a—E12 P25 P7s| M13 o SMC_PBUS VSENSE o o oy SMC RESET L | o 13 dres* P2 *
;s SMC_P26 - Ez P26 P76 ﬁz - gﬁg EZ};T;IEEE?%NSE Yern . _SMC_XTAL a3 lxTar
NCX—e 0 |p27 P77 - Yeuals . _SMC_EXTAL A2 |ExTAL NMI| B3 o SMC_NMT am e
50 83 41 19gEryLEPC AD<O0> <«» 29 P30 P80l_A7 > SMC WAKE SCI L o
50 53 00 19¢gTyLPC AD<1> <—» D9 P31 P81l B6 > X NC
50 83 44 19 LPC_AD<2> Cc8 [p32 pg2| C7 PM _CLKRUN_ L 5 4
50 83 11 19(ET) -—> > oD 10 4
o0 53 10 10ggTy LPC_AD<3> B7 |p33 pg3|_D - LPC_PWRDWN_L oo ETRST| H3 4 NSOMCSTTURFSFT L ey
o0 5341 15 [y LPC _FRAME L > A8 |p34 P84| A6 > SMC_TX L [T @0 12 43 Avss| L9 R4 > R4 R4
> D> SMC_LRESET L - D8 [P35 P85 B - SMC_RX L G o 2 e S USS E{OKgO $OK998 g{ 903
50 26 [T LPC_CLK33M SMC > D7 [P36 P86l _C6 Q SMB_MGMT_ CLK s ?a/ﬁmw ?a/ﬁmw ?a/ﬁmw
1 10¢gTy LPC_SERIRQ D6 |p37 SRS e XW4900 ME-LF ME-LF ME-LF
P90l J4 -« SMC_ONOFFE_L YesmREED & o sM 2402 2402 2402
NC %—a——D4 P40 P91l G3 -— SMC_BC_ACOK a0 2 St
45 _SMC P41 - A5 P41 P92| H2 - SMC_BS ALRT L G s 0
- -
5@y SMB_MGMT DATA (OC) ¢ B4 P42 P93l Gl -« PM SLP_S3 L Vs LTI 83 = €
- @} SMS_ONOFFE_ L o AL [Pa3 poa| Ha o PM_SLP_S4 L G e =
NC . c2 |pas P95 G4 - PM_SLP S5 L ViR NOTE: P94 and P95 are shorted, P95 could be spare. GND_SMC_AVSS -
NC %—@— B2 |pas pos| Fa o PM CLK32K_ SUSCLK oo o L GND_SMC AVSS ,; 4 .
s Ut} SMC_GFX THROTTLE L - Ccl |pae P97 _F1 —» (O SMB_0_SO_DATA G
@ @um—SMC_SYS KBDLED -« C3 |pa7
1043 42 10 GO SMC_TX L - 2 P50
a0 43 42 10 [T SMC_RX L > EF3 |P51
s E>—SMB 0_S0_CLK (OC) ¢ E4 P52
U4900
(DEBUG_SW_1) . _SMC_PAOQ > N3 |PAO HS82117 PEO|_K1 - SMC_CASE_OPEN am e
(DEBUG_SW_2) s _SMC PA1 > N1 |pal LGA-HF PE1[ J3 - SMC TCK G
25 o} EM_SYSRST L (OC) 4 M3 |pa2 (2 OF 3) pE2| K2 - SMC_TDZI e e
10 (oUT} USB_DEBUGPRT_EN_L (QC) - M2 |PA3 OMIT PE3| J1 —-»> SMC_TDO oD 2 4
29 25 21 MEM EVENT_L Q N2 |PA4 PE4| K4 - SMC_ TMS Yena ik
o MEM_EVENT L. (0C) g g 12 -
43 _SMC_PAS (OC) ¢—p L1 |PAS PFO|_K5 — < NC
13 SYS ONEWIRE Q K3 |pa6
oo M Y LED 3
- o _PM_BATLOW_L (00) o 12 a7 PPN - SME_SYS oD
> -« Pr2| M6 - SMC_LID am e
NC % > B8 [PBO PF3L LS 4 XNC
P ciois SMC_RUNTIME SCI L - c9 pB1 PF4| M NC
» » [m>—SMC_ODD_DETECT > B9 [PB2 PF5| N4 > SMC_MCP_SAFE MODE oy 5
s SMC PB3 (See below) 4 A10 |PB3 PF6| L4 —» X NC
[ SMC_EXCARD_CP > Cl0 |pp4 PF7| M4 — X NC
SMC_EXCARD oc L C o PGOyM8 NC
e —
[T c11
‘,E SMC GFY OVERTEMD L —»> I iii PG1| N7 - =SMC_SMS INT oo NOTE: SMS Interrupt can be active high or low, rename net accordingly.
i i —-> PG2|_K8 0 SMB_BSA DATA 15 If SMS interrupt is not used, pull up to SMC rail.
LR s’ SMC_FAN_0_CTL - Gl11 |pco PG3|_K7 —» (O SMB_BSA CLK D
» ooSMC_FAN 1 CTL - 13 |pc1 PG4l K6 oCc) SMB A S3 DATA o -
» @om—SMC_FAN 2 CTL - F12 |pc2 PG5|_N6 0 SMB_A S3 CLK s
5 <ot} SMC_FAN_ 3 CTL - H13 |pC3 PG6|_ M7 <—» (OC) SMB B SO _DATA Ve Xt
D SMC_FAN_0_TACH —-> 10 |pc4 PG7|_L6 s (OC) SMB B SO0 _CLK Vain X
19 - M FAN 1 TACH 5
> >—SMC C —-»> Glz Ipc5 pHOl E2 a SMC_PROCHOT oo
LN i SMC_FAN 2 TACH - H1l |pC6 g
=2 SMC_FAN 3 TACH B 113 |per pH1| F2 > SMC_THRMTRIP o
Rl s —> PH2| J2 - SMC_PH2 a3
- o> SMS_X AXIS > M10 |PDO PH3| n4 -»> ALS GAIN oo
[man SMS_Y AXIS > N9 |pD1 PH4| B3 << NC
;I SMS_Z_AXIS - K10 [PD2 PH5| C4 > NC
o> SMC_ANALOG_ID > L8 |pp3 SMC
Bl s SMC_NB_CORE_TISENSE > M9 |pDp4
© o>—SMC_NB_DDR ISENSE > N8 |pDS SYNC_MASTER=T18_MLB SYNC_DATE=06/18/200
3 - ALS LEFT K
v O ALS RIGHT —-> L E‘;i NOTICE OF PROPRIETARY PROPERTY
Rl s —>
THE INFORMATION CONTAINED HEREIN IS THE IETARY
3 Y OF APP OMPUTER, INC. THE PO R
AGREES TO THE FOLLOWING
SMC_PB3: I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
SMC_IG_THROTTLE_L for MG systems. III NOT TO REVEAL PUBLISH IN WHOLE OR PART
Otherwise, TP/NC okay (was ISENSE_CAL_EN)
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SMC Reset "Button" / Brownout Detect
C5000
0.1uF ——
 —
U5000
402 NCP303LSN
SOT23-5-HF
SMC_MANUAL_RST_L s|cD ouUT[L
OMIT NC 4INC IN|2
1 GND
R5001 C5001
0.01UF —— CRITICAL

SILK_PART=SMC_RST

50 SMC_TPAD _RST_L

01
SN74LVC1G02
SOT553-5

50 43 42 SMC_ONOFF_L

4

SMC AVREF Supply

12 _SMC_ XTAL

B

CRITICAL
VR5020
; _=PPVIN_S5_ SMCVREF REF3533 PP3V3_S5_AVREF_SMC
soT2 MIN_L WIDTH=0.4 m
1IN OUT| 2 MIN_N
VOLTA
GND
] 1 C5026
0.01UF
9,
2 CERM
02
1 C5020 C5025 ¢
—— 0.47UF 10uF ——
0% 208 ——
2 ChrM-xsk xor 2
02 503
GND_SMC_AVSS a2 a6 47
MIN_LINE WIDTH=0.4 mm
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS : MIN_N: IDTH=0.2 mm
PART NUMBER VOLTA

3535138 35351278

ALL Intersil ISL6

0002-33

Syste

. _=PP5V_S3

Circuit

2

m (Sleep) LED
SYSLED
R5031* 'R5030
523 20
1/16W 1/16wW
ME-LF ME-LF
402, 2402
SYS LED ILIM
SYS LED L VDIV
R5032!
1.47K
1/180
MEF-LF
102,
SYS LED L
Q
SSM6NI15FEAPE
SOT563

SMC_SYS_ LED

%%ﬁg%%fMvaYAE

SYS LED_ANODE

12 _SMC_EXTAL

R5010
L0

43 a2

SMC_BIL BUTTON_ L

42 _SMC_FAN_2_ CTL — 2_CTL
. owe_ran 2 TacH e e 5 Tack SMC FSB to 3.3V Level Shifting
= MAKE_BASE-TRUE
42 _SMC_FAN_3_CTL — NC_SMC_FAN_3_CTL
= MAKE_BASE-TRUE 13 s _=PP3V3 S0_SMC
42 _SMC_FAN_3_TACH — NC_SMC_FAN_3_TACH
= MAKE_BASE-TRUE
R5060
470
=PP1V05_S0_SMC_LS 2
e
061 , 402 TO SMC
R5
;> _ESTARLDO_EN — NC_ESTARLDO_EN 3.3K SMC_PROCHOT 3 3 L o 0
~—— MAKE_BASE=TRUE B
by
402 3
5060
CPU_PROCHOT BUF 5 V gc847BV—X7F
o 43 12 _SMC_BC_ACOK —— =CHGR_ACOK 61 SOT563-HF
MAKE_BASE=TRUE - @ »
o ALS LEFT __ SMC_MCP_VSENSE . T0 CPU R5062 6 4
—— MAKE_BASE-TRUE 3.3k p Q05060
57 62 14 10 CPU_PROCHOT L . A 2 _CPU_PROCHOT_L_R 2 BCB47BV-X-F
12 _ALS RIGHT — SMC_CPU_HI_ISENSE 16 = Y @ SOT563-HF
MAKE_BASE-TRUE L/16w
1
.. _SMC_NB_CORE_ISENSE __ SMC_MCP_CORE_ISENSE - e
—— MAKE_BASE-TRUE 05059
12 _SMC_NB_DDR_ISENSE — SMC_MCP_DDR_ISENSE . SSM6N15FEAPE
~—— MAKE_BASE=TRUE SOT563 1
.» _SMC_NB_MISC_ISENSE __ SMC_CPU_FSB_ISENSE -
—— MAKE_BASE-TRUE
12 _SMC_ANALOG_ID SMC_GPU_1V8_ISENSE - 2
T MAKE-BRSESIRUE SMC_PROCHOT e
. _SMC_P24 — TP_SMC_ P24 7 PM_THRMTRIP L
' — MAKE_BASE=TRUE frne @
.2 _SMC_P26 — SMC_BMON MUX_ SEL 16
— MAKE_BASE=TRUE Q5059
w SMC P4l = LB SMC Bal SSM6N15FEAPE
- SOT563
12 ALS GAIN — NC_ALS_GAIN
—— MAKE_BASE-TRUE
.. SMC_PB3 __ SMC_IG_THROTTLE_L N 5
T MARR-BASECTRUE SMC_THRMTRIP
.. _SMC_RSTGATE L — TP _SMC_RSTGATE L <Im] 2
— MAKE_BASE=TRUE =
R5095 4 =PP3V3 S5 SMC
SMC EXCARD OC L 1 N 2 EXCARD OC L @?r 3z
12 _SMC_PAO R5091 100K 2
;2 _SMC_PAl R5092 100K , o /16w wWELr a02
5S¢ 1/lew  wE-LF 402
2 _SMS_INT L — =SMC_SMS_INT s
MARE_BASE=TRUE - o 13 42 _SMC_ONOFF_L R5070 10K 2
042 a1 _SMC_LID R5071 100K 2 % /16w mMELE
4> _SMC_PH2 R5072 10K 2 Lrew ME-LE
SMC Crystal Circuit 11 12 10 _SMC_TX L R5073 10K ; 7w
4 42 10 _SMC_RX_L R5074 100K 2 Lrew mMErLE
5v 1/iew  wE-LF
C ESOP:I}::‘ O ONEWIRE_PU
oo 12 R5075 2.0K 2
1] 2 " n 50 12 _SYS ONEWIRE
} Debug Power Button 50 42 _SMC_BS ALRT L R5076 100k 2 e
550‘§] 41 12 _SMC_TMS R5077 10K 2 116w
Eits 4 42 _SMC_TDO R5078 10K ; /16w
2 102 e
SMC_XTAL_R e tor R5079 10K - T/Tew
i 44 12 _SMC_TCK R5080 10K 2 Lren
oMEr 43 42 _SMC_BIL BUTTON L R5081 10K ; /16w
) /6w
s 'R5015 60 13 42 _SMC_BC_ACOK R5087 470K : S
0 5% ]
SILK_PART=PWR_BTN 5%
20 - QOMHZ 0 C5011 - - Jiow Place R5015,R5001 on bottom side
278 -1
2 15pF , 603
1]]2
1]
5% —
50V — =
CERM -
402
s, _PP3V42 H
\ 2 = 0 .1 _SMC_ADAPTER_EN R5085 10K 2
.2 _SMC_CASE_OPEN R5086 10K p ¥ 1/16w  ME-LE
5v 1/lew  wE-LF
1
1 C505 Pfo5KO51 42 52 _SMC_EXCARD_CP R5088 10K 2
5S¢ 1/iew  wE-LF 402
0yt OF
2 180 1/16w ,» PM_SLP_S5_L R5090 100K 2 S—
402 5402 e 4» 10 PM_SLP_S4_L _ T 5% 1/16W  MF-LF 402
= SMC_BIL BUTTON DB L -
ClGLIPRL . s =PP3V3 50 SMC
4 E 2
NC
- SMC_PAS R5089 10K . 2
30 1 5% 1/16w MF-LF 402
C

SMC Support
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LPC+SPI Connector

CRITICAL
LPCPLU
55909-0374
M-ST-SM
=pPP3V3_ S5 LPCPLUS 31 32
=PP5V_S0_ LPCPLUS
1 2 - LPC_CLK33M LPCPLUS & 7
50 83 42 19 CBT) LPC_AD<O0> 3 4 LPC_AD<2> Vasis SURCRTRT
50 83 42 19 (BT LPC_AD<1> 5 6 LPC_AD<3> CED 19 12 9 %0
7 8
oy SPI _ALT MOST > E) 10 - SPIROM USE_ MLB oo
1 @u—SPL _ALT MISO - 11 12 - SPI ALT CLK e
50 83 42 19 [y LPC_FRAME L > 13 14 - SPI ALT CS L am -
w21 um—PM_CLKRUN L - 15 16 LPC_SERIRQ oD
512 Gu—SMC_TMS - 17 18 - LPC_PWRDWN_L G
> DEBUG RESET L »> 19 20 | o SMC_TDI [T 2
Alternate SPI ROM Support @o-SHe_Tho =l ol [T emc wex =
> > SMC_TRST L - 23 24 g SMC_RESET L ey
MUX SEL CONTROLLED BY FRANKCARD SWITCH ONCE CS1 IS SUPPORTED IN MCP - @ SMC MD1 ; 25 26 ; SMC NMI T 2
4202 10 [y SMC_TX L - 27 28 - SMC_RX L oD 0 42 42
29 0 | o LPCPLUS GPIO B
33 3
44 s =PP3V3_S5_LPCPLUS :
s us _=PP3V3 S5 ROM LPCPLUS
1C5114
1 0.1UF
R5190 LpePLUS — 49y 51650573 MCP79 Internal SPI MUX Support
5g CERM P
l/lgﬁf 402 - NOT SUPPORTED IN REV A0l OR B0l MCP79 SILICON
MFZIﬁg vcc
2 —
50 41 21 [T SPI CLK R . 1 ly+ Y SPI ALT CLK o s _=PP3V3 S0_LPCPLUS
50 41 21 (TR SPI MOSI R 2 ly- U5110 v 4 SPI ALT MOST oD 11 s _=PP3V3 S5 LPCPLUS
PI3USB102ZLE
MCP_CS1_YES
TQFN pel 7 SPI CLK MUX ™ 1 . : R5140' -
R5191" : = MCP S Oov de Opt —
91 crrTIcaL b SPT MoST mux = P PI erride ions oy | T
,ﬁéf%@ SPTIROM USE MLB 10 |smr oehs MCP79 REV A0l REQUIRES EXTERNAL MUX, REV B0l STILL DOES NOT SUPPORT INTERNAL MUX /4 ol 120 MCP_CS1_YES
402, * R5141°
GND i SPIROM USE_MLB o 05140
) 1 SSM3J16FV L
SEL HIGH OUTPUTS TO D (ON BOARD ROM) o MCP CS1 NO soprvmsnaE
SEL LOW OUTPUTS TO M (FRANKCARD ROM) €L Rgl42_ LPC_FRAME R L 15
PP3V3_S5_LPCPLUS LPCPLUS From Frank Card . 0
1C5124 5% PLACEMENT_NOTE=Pllace near J5100
J— 0 1UF R
0% 102
LPCPLUS 2 E9¥u _
EN GER SPT ALT MISO . SPI CS%/JAEEJSASLEEERUDE%B — =SPI CS1 R L USE MLB prys 2
vce L et
o0 11 2 @um—SBL _MISO 1 v+ M+ 5 MCP6681§1\]50127 Pull-up on debug card MCngSllél_;ES
2 4 o g
o0 2 Skl CSO R L v- J5120 v SPL_ALT CS L MUK /N 25 SPT ALTT CS_ L rsomy s 05t To Frank Card
PI3USB102ZLE L
TQFN b+l 7 SPI _MISO MUX asa RO 1/51%69\] PLACEMENT_NOTE=PLACE NEXT TO U5120
D-| © sPI_MLB cs_L MUX ME-LF
CRITICAL MCP_CS1_NO 40
9 .R5126
10 |sEL OE*|18 . lbeu A\ Zu - SPI NMLB _CS L@m
oo R MCP_CS1_NO
- R5144" =PP3V3 S5 ROM 5 a4 53
208
5%
MCE_CS1_YESELECPLUS ] Ha SPI Frequency Clamp
R5146 L 462,
DY ENSURES MCP79 SPI_DO OR SPI_CLK INPUT IS LOW WHEN STRAP IS LATCHED.NOT NEEDED FOR BOl OR LATER.
1/51%60\7 PLACEMENT_NOTE=PLACE NEXT TO U1400
Mao5" NO STUFF
Keep very short R5161
MCP _FORCE SPT DO L 1A p 2 SPI _MOSI TT 53 %0
... =PP3V3 S5 MCP_A01 MCP_AQ01&MCP_AO1Q Ao
ME-LF
SPI MUX BYPASS MCP_AO1&MCP_AO1Q 05160 |0 o
1 SSM6N15FEAPE
R5163 507563 MCP_AO01&MCP_AOLQ
100k R5162
LPCPLUS_NOT A 0
R5156 402, 2 (G sk 1 2
G SBL CLK MUX LAAA2 SPI CLK R e MCP_SPI_FORCE | ou
- ME-LF
LPCPLUS_NOT MCP_AO01&MCP_A01Q = 402
R5157 05160 2L
53 11 (TSP MOST MUX A0 SPI MOSI R G o SLP_S3# nvVidia recommendation, SSM6N15E‘(E§GEG’;E e
not compatible with button-mashing. o s
LPCPL NOT
€ R5[is5— © F MCP_AO01&MCP_A01Q ”
S R5160 s|6 7 s
53 44 E SPI_MISO_MUX 1 2 SPI_MISO E 21 44 30
e omy BM SLP 83 L 1,5z MCP SPI FORCE L LPC+SPI Debug Connector
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MCP79 SMBus "O"

s =PP3V3_S0_SMBUS_MCP_0

Connections

SMC

"O"

SMBus Connections

SMC

NOTE :

"A"

SMBus Connections

SMC RMT bus remains powered and may be active in S3 state

s =PP3V3_GPU_SMBUS_SMC_0_sS0 s =PP3V3_ S3_ SMBUS_ SMC_A S3
1 1
MCP79 SO-DIMM "A" SMC GPU Temp (Ext) SMC R5270 R5271 TRACKPAD
U2300 J3100 U4900 EMC1043-1: U5550 U4900 1,}2% i J5800
(MASTER) (Write: OxAO0 Read: O0OxAl) (MASTER) (Write: 0x98 Read: 0x99) (MASTER) /456 Xlé‘;wl; (Write: 0x90 Read: 0x91)
2 249
50 21 13 7 SMBUS_MCP_0_CLK — =I2C_SODIMMA_ SCL 28 42 SMB_0_S0_CLK 53 SMBUS_SMC_0_S0_SCL — =SMBUS_GPUTHMSNS_SCL a8 42 SMB_A_S3_CLK — SMBUS_SMC_A_S3_SCL — =I12C_TPAD_SCL 51
MAKE_BASE-TRUE — —— MAKE_BASE-TRUE — —— MAKE_BASE-TRUE —
s0 21 13 7 SMBUS_MCP_0_DATA =I12C_SODIMMA_SDA 28 42 SMB_0_SO_DATA s SMBUS_SMC_0_S0_SDA — =SMBUS_GPUTHMSNS__SDA 18 42 SMB_A_S3_DATA SMBUS_SMC_A_S3_SDA =I12C_TPAD_SDA 51
MAKE_BASE-TRUE e TRUE MAKE_BASE-TRUE
] |
SO-DIMM "B" GPU Temp (Int) ALS
33200 G96: UB00O J3401
(Write: OxA2 Read: OxA3) (Write: Ox9E Read: Ox9F) (Write: 0x72 Read: 0x73)
e =I12C SODIMMB SCL 29 e =GPU I2CS SCL 77 e I2C ALS SCL 3
=I2C_ SODIMMB_ SDA 2o — =GPU_I2CS SDA 97 I2C _ALS SDA .
] " :
ExpressCard Slot SMC Battery A SMBus Connections MCP Temp
J3500 EMC1043-1: U5500
s =PP3V42 G3H SMBUS SMC BSA (Write: 0x98 Read: 0x99)
e =SMBUS EXCARD SCL 32 e =SMBUS MCPTHMSNS SCL a8
=SMBUS EXCARD SDA 1 1 =SMBUS MCPTHMSNS SDA a8
SMC R5280 R5281 Battery
1.6K 1.6K
U4900 5% 5% J6955
1/16W 1/16W
(MASTER) MF-LF MF-LF (See Table)
4077 7407
42 SMB_BSA_CLK —s3 SMBUS_SMC_BSA_SCL — =SMBUS_BATT_SCL 60
—— MAKE_BASE-TRUE —
42 SMB_BSA_DATA ——s3 SMBUS_SMC_BSA_SDA — =SMBUS_BATT_SDA 60 .
— mw "
‘ o SMC "B" SMBus Connections
s =PP3V3 S0 SMBUS SMC B SO
Battery Charger
ISL6258A - U7000
Battery (Write: 0x12 Read: 0x13) . .
Batt M. Wri : 0x16 Read: 0x17 SMC o260 Bozel CPU Temp
attery Manager - (Write: Ox cad: 0x17) —  =SMBUS CHGR SCL 61 U4900 EMC1043-1: U5570
" "w . Battery LED Driver - (Write: 0x36 Read: 0x37) — (MASTER) (Write: 0x98 Read: 0x99)
: rite: Ox : 0x
MCP79 SMBus 1 Connections Battery Temp - (Write: 0x80 Read: 0x91) __ -sumus cacm soa . i e
42 SMB_B_S0_CLK 93 SMBUS_SMC_B_S0_SCL — =I2C_CPUTHMSNS_SCL 18
s =PP3V3_S0_SMBUS_MCP_1 ~ MAKE_BASE=TRUE —
42 SMB_B_S0_DATA 93 SMBUS_SMC_B_S0_SDA =I12C_CPUTHMSNS_SDA 18
" nw . —— MAKE_BASE-TRUE
. . SMC Management SMBus Connections
MCP79 R5230 R5231 HDCP ROM
02300 2.0K 2.0K 02690 U269 The bus formerly known as "Battery B"
5% 5% or 5
1/16w 116w s =PP3V3_S3_ SMBUS_SMC_MGMT Battery Charger Temp
(MASTER?) MF-LF MF-LF (Write: OxAO-O0xAE,
402, 2402 TMP102: U5540
Read: 0xAl-0xAF) v 2
> »1 SMBUS_MCP_1 CLK __  —I2C_HDCPROM SCL 25 (Write: 0x92 Read: 0x93)
MAKE_BASE-TRUE —
s0 21 SMBUS_MCP_1_ DATA — =I12C_HDCPROM_SDA 25 SMC vref DACS =SMBUS_TMPSNSR_SCL i
MAKE_BASE-TRUE U4900 U2900
| (MASTER) (Write: 0x98 Read: 0x99) =SMBUS_TMPSNSR_SDA -
. 22 SMB MGMT CLK —s3 SMBUS SMC MGMT SCL e =I12C VREFDACS SCL 27
Mikey : = =
U6860 12 SMB_MGMT DATA —s3 SMBUS SMC MGMT SDA — =I2C VREFDACS SDA 27

(WRITE: 0X72 READ: 0X73)

=I2C_MIKEY_ SCL 59

=T12C_MIKEY_ SDA

TRUE

Margin Control
U2901

(Write: 0x30 Read: 0x31)
—  -12C_PCA9557D_SCL 2
—  -12C PCA9557D Spa 2
SMS
U5930
(Write: 0x70 Read: 0x71)

=I2C_SMS_SCL 52

=I2C_SMS_SDA 52

M98 SMBus Connections
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CPU Voltage Sense / Filter

XW5309

PBUS Voltage Sense

& Filter

2 11 s _=PPVCORE_S0_CPU R53’O9
6 5 2 CPUVSENSE_IN 4'53K7 SMC_CPU_VSENSE @,m
Place short near U1000 center '\l!w}: . bPBUS G3H
402 N s D
; R5385
GND SMC AVSS 43 a6 47 27.4K
Place RC close to SMC 1/ "i
. "2, Rthevanin - 4573 ohms
GPU Voltage Sense / Filter 2
PBUSVSENS_EN_DIV SMC_PBUS_VSENSE TS 12
78 8 _=PPVCORE_GPU_REG XW'\’E’§59 R45:5335K9
, . . R5316 R5386
2 GPUVSENSE_IN 2 SMC_GPU_VSENSE 2 C5385
\—(% W oD 100:: 5449‘k: -+ okzzut‘
Place short near U8000 center ""_‘{: c5359 "r ’:_ "4, ’:_ . ;
402 —/— 0.220F 1022 oz 102
2 PBUSVSENS_EN_L GND_SMC_AVSS 42 43 46 47
GND_SMC_AVSS 42 43 46 47 Place RC close to SMC
Place RC close to SMC
. H 05315
MCP Voltage Sense / Filter enUsveENS BN /Gi g Jroe332cs
o5 = | B/ e
Enables PBUS VSense divider when high.
i 22« _=PPVCORE_SO_MCP XW%§99 3;?3?
1 2 MCPVSENSE IN N 2 SMC MCP VSENSE  fros o
PLACEMENT_NOTE=Place near Ul1400 center =
1C5399
0.22UF
v
Place RC close to SMC
BMON Current Sense — Entire circuit must be near SMC (U4900)
=PP3V42 G3H BMON_ISNS
BMON_EN
BMON_ENG 1 C5O3€9 G
BMON_ENG U5313 9, 1uF
280
INC7SB3157P6X: 2 I10v
1 CERM
7%51%%8 BMON_INA OUT 1ls1 SC70 seil6  sMC ON_MUX_SELr s 102
;%8{’3 o BMON_ENG 1
. CE — .
REGULATOR SIDE: 02 v+ 2o DCIN Current Sense Filter
IIJI\?ABZOIE R45g)391 Place RC close to SMC
o5 o1 @o— CHGR _CSO R P Slin- © SCT70 our L6 « > CHGR_BMON 3 - A4 BMON AMUX OUT 15 2r% SMC_BATT ISENSEm .
CHGR_CSO_R_N 4 1 VER L S e 1C5390 i
55 51 D> IN+ REF| R5371 202 L §5%0F N et CHGR_ AMON y 2 SMC_DCIN_TISENSE T 2
BN RS 190K =% oD ‘ =
LOAD SIDE: GND R 5 1716w 2 G2V 116w c5380
N 2 1 2402 402 102 — 0.22UF
o GND_ SMC_AVSS.; 13 46 47 [ 2%
&i% 2 e
Monitors battery discharge 40 0z
GND_SMC_AVSS 42 43 a6 47
current from battery to PBUS
INA213 has gain of 50V/V
CPU VCore High Side Current Sensor
. _=PP3V42 G3H CPUCOREISNS
1 . .
l,%i$ CPU VCore Load Side Current Sense / Filter
7 200 Place RC close to SMC
” os R5331
o o =FPVIN S5 CPU_IMVP_ISNS v — o2 [Ty IMVP6 INMON AR, SMC CPU ISENSE T 12
U53%% R5335 e
R538813 . ISNS CPU N INA B 4.53K wir R53 321 C5330 }
87001 2{IN- SC70 outT CPUVCORE_HISIDE TOUT StC_CPU HI_ISENSE D 17 AR L 22ur Current & Voltage Sensing
3 /‘m.-. l%v v
O s ISNS CPU P 41N+ REF| 1 et C5335 apLeE xR SYNC_MASTER=SENSOR SYNC_DATE=08/14/200
1206 , 102 0.22 402, iz
- .22UF
P T, GND_sMC_AvsSS 02 43 15 17 NOTICE OF PROPRIETARY PROPERTY
s oD =PPVIN S5 CPU IMVP ISNS R N s
GND_SMC_AVSS

Place RC close to SMC

12 43 46
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GPU VCore Current Sense

MCP VCore Current Sense

=PP3V3_ S0 MCPCOREISNS

1 Cc5420
0.1UF

CPU FSB 1.05V Current Sense

GPU VCore Current Sense Filter

oD

1.05V CPU Current Sense Filter

20
2 ot
3
v = McP Vcoffceigflfsfffsmfense Filter R5493 gpgfégmm Blace RC close to SMC
U5420 fo a0 » o> GFXIMVP6 IMON 2 s GPUISENS P o R5475
INA213 E . 4.53K
95 ¢s _ MCPCOREISNS N 5|y 5C70  ouT MCPCORE_IOUT AR, SMC_MCP_CORE_ISENSE oD [ : CPUVCORE_1OUT SMC_CPU_ISENSE oD -
105
1 /v6w
w5 s _ MCPCOREISNS P 4|ry+ REF e c5470 R5491 EoEE 5475
a0z R 22UF 10K —— 0.22UF
—— 0.22UF 1 2 s GPUISENS N o
GND “\‘&( NC Ne
o 102 = frise
- 402 GND SMC AVSS 42 43 46 47
GND_SMC_AVSS 12 43 15 a7 R5498
> 10K
€ New Gain: 2x can sense current up to 16.6 Amps o
b
MCP MEM VDD Current Sense C5498
470PF
1|2
. =PP3V3 S0 MCPDDRISNS Al
50V
1 C5440 CERM
0.1UF 402
208
2 ot
fo2
MCP MEM VDD Current Sense Filter
s o> =PPMCPDDR_ISNS R U5440 lee BC cloes o e € GPU VCore Current Sense and GPU 1.8V Current Sense share
R5444 , OPA2333DRBG4 dual package opamp U5410
RS DDRISNS P 13} ;DDRISNS R P 3], DEN R5440
VF 4.53K
0 \"\61‘ 1 MCPDDR_IOQUT 2 SMC_MCP_DDR_ISENSE @“
MF-LF 2 |_ Vo 1%
o 1 /v6w
%5353 T, uir 5490
DDRISNS N 1R .| DDRISNS, R N o : —— 0 22ur
. @ =PPMCPDDR_ISNS T L
ME-LF 402
105
SIGNAL_MODEL=EMPTY SIGNAL_MQDEL=EMPTY = GND SMC AVSS 42 43 46 47
1
R5442 R5441 SIGNAL_MOPEL=EMPTY GPU 1.8V Current Sense
}M . 1M 5 Gain: 274x .
1716%‘
io2" L How
? w C54471
470PF =PP3V3 S0 _GPU1V8ISNS i
1|2
I _ 1C5410
= 18:‘7 SIGNAL_MODEL=EMPTY {).lUl"
)
o
: > =PP1V8 SOGPU ISNS R U5410 GPU 1.8V Current Sense Filter
R5415 OPA2333DREGA Place RC close to SMC
- 8
OPA2333s for proto are placeholders for OPA2330 R5413'3 = P1V8GPU P 1 JAX'z 2 PIVGGPUISNS R P 5|, oEN R5465
0.00lg i 7 P1V8_S0GPU_IOUT AR, SMC_GPU_1V8_ ISENSE
1/4w i 15
F Jiow
1206 577 3356%511(4 'L:o'; C5465
s PIVBGPU N 1 A'ANA 2 ss PIVBGPUISNS, R_N —— 0.22UF
: @@} =PP1V8 SOGPU ISNS i 2
MF-LF 402
105
SIGNAL_MODEL=EMPTY S\IGNAL?MOEEL:EMPTY GND SMC AVSS 42 43 a6 a7
C§7401p§ ‘77 E1{M5412 R51%411 SIGNAL_MODEL=EMPTY
MCP MEM VDD Current Sense and CPU FSB 1.05V Current Sense share 85T 116w :
CERM 2 ME-LF ,‘&(‘
dual package opamp U5440 402 2102 wE o
205
gy
1
= SIGNAL_MODEL=EMPTY
Gain: 274x

NC
R5431 Uu5440
ooy s OPA2333DRBG4
o5 _1VO5CPU P 1AAA 2 s IVQS5CPUISNS R P 5|, DEN R5495
4.53K
A 7 CPU1VO05_ S0 _IOUT 2 SMC_CPU_FSB_ISENSE oo
wEoLE »
R5436 weiE €5435
4o o LVOSCPU_N 1 AX2°2 o 1VOSCPUISNS, R oz —L o 22ur
. Current Sensing
[ ios
oz - -
STGNAL_MOBEL=EMPTYs [ AL MODELEMDTY GND_SMC_AVSS s e SYNC_MASTER=SENSOR SYNC_DATE=08/14/200 A
SIGNAL_MODEL=EMPTY 1 — -
Cc5472 R5437 R5432 Place RC close to SMC NOTICE OF PROPRIETARY PROPERTY
1M 1M
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CPU Proximity/CPU Die/Right Fin Stack Battery Charger Proximity

R54577O s _<PP3V3_50_PATTCHARGERTMPSNSE
=PP3V3 S0 CPUTHMSNS 1 2 PP3V3 SO0 _CPUTHMSNS R .
s BACHEVENIBHEG s m
L/16W  VOLTAGE-3.3V . 1C5570 TEMP SENSOR HAS ADDRESS WRITE:0X92, READ: 0X93
“0 ! % "FR5571'] |'R5572 s
VDD 2 CERM 1055 %OK v+
102 % lew
s 10¢gy CPU_THERMD_P U5570 elel elf¥ Us5540
— EMC1403-1 = 402, 2402 HPAOO330ATI
Detect CPU Die Temperature SIGNAL_MODEL=EMETY DEN S0T563
C5580 1 2| o1 ragrv+ 7 CPUTHMSNS THM L 15 ~SMBUS_TMPSNSR_SDA 6 lspa appol2
0.0022UF —— s
Féé\z ; 3| pn1 ALERT#* 8 CPUTHMSNS ALERT L 45 =SMBUS_TMPSNSR_SCL 1 lsen ALERTLS
- CRITICAL
402 4 9 =12 PUTHMSN DA 45
s 1oqgTy CPU_THERMD_N DP2 SMDATA C_CPU SNS S — N
5 pnz sMCLK [ 10 =I12C CPUTHMSNS SCL iz . >
GND THRM_PAD — - - - - - oo oo oo
6 11  Placement note: ,
e — . oo Place US5540 near battery
N I . .
.. GPUTHMSNS D2 P Placement note: :  chargsr circuit |
S IGNAL MODEL_EMPTY Place U5570 under CPU }
3 - = = ' 1 left fi k =
C5590¢ - _and close to left fin stack -
4(%5501 1 0.0022yF ——
Detect Right Fin Stack Temperature BCS8 BMXXH FEQM 2
S0T732-3 CERY

2 ss CPUTHMSNS D2 N

e m m — — = —— - oo oo
,Placement note: ,
Place Q5501 on bottom side‘
'close to right fin stack

MCP Proximity/MCP Die/Right Heat Pipe

R5500
=PP3V3 S3 REMTHMSNS LR 2 MEI>§3L\I/N3E %gDTEEOMggiMSNS R
— — ~0.38 mm .
yJly  BELEECKALDTAS0CZS AR 1%5500 . Note: _EMC%403 can peliformdBefia .
0 . 1lufF
402 = ompensation or Externa Diode on
~ 45 " R5501'| |'R5502 b Y
nE> MCP_THMDIODE P GERM 105g%< %0}(
b WIS S AleE
SIGNAL_MODEL=EMPTY — n 5
Detect MCP Die Temperature C525211‘ U5500 - 402, 2402
0.0022p8 —— EMC1403-1
crm 2 2 DEN 7
402 DP1 THERM* REMTHMSNS THM L
78{?5%%02 n@ED MCP_THMDIODE N 3| pn1 ALERT+|8 REMTHMSNS ALERT L
RS »s MCPTHMSNS_D_P 2] ppp CRITICAG a0 =SMBUS_MCPTHMSNS SDA sy s
Detect Right Heat Pipe Temperature J SIGNAL_MODEL=EMPTY 5| pN2 sMcLK [ 10 =SMBUS_MCPTHMSNS_SCL GO s
o4 C5521¢ GND THRM_PAD
51850519 2 0.0022uF —— 6 11
LI
CERM
O '‘Placemeént note:
1 ss MCPTHMSNS D _N l | acemen note:
= Place U5500 near MCP
= [

I
e - oo

 Placement note:
Keep 2 caps as close
'to IC pins as possible

GPU Proximity/GPU Die/Left Heat Pipe

R5550
=pPP3V3 S0_GPUTHMSNS LA 2 PP3V3 SO GPUTHMSNS R
A e S B
1 /160 VOLTAGE=3.3v = o0 ™ 1C5550
MF-LF
402 g.gluF . :
2%@}2»4 R5551 R5552
s 15 BTy GPU_TDIODE P ) 955 105K %OK
1/1 T/16W
SIGNAL_MODEL=EMPTY VDD 1 Mé:}};g »2%55%
Detect GPU Die Temperature C5551 ¢ 5550 - 2 2
0.0022yF —— u
10% —1— EMC1403-1
ROV 2 DFN
cEsy 2| pp1 THERM*| . GPUTHMSNS THM L
e GPU_TDIODE N 3] pN1 aLErT+|® GPUTHMSNS ALERT L
. ss GPUTHMSNS D P 4|pp2 CRITICASIMDATA9 =SMBUS GPUTHMSNS SDA pry Th 1 s
5 rm n r
Detect Left Heat Pipe Temperature 3 SIGNAL_MODEL=EMPTY > | pN2 smcLk | 20 =SMBUS_GPUTHMSNS SCL sy s e a ensors
4%5 03 . C55521 GND  THRM PAD SYNC_MASTER=SENSOR SYNC_DATE=08/14/200
0.0022uF — 6 11
BC846BMXXH 108 NOTICE OF PROPRIETARY PROPERTY
S0T732-3 20,
Po- - B e R T402 i R N on ¢ s v
Placement note: ) Placement note: BROPERTY OF ADPLE COMPUTER, INC. THE DOSSESSOR.
| . . I s GPUTHMSNS D N | ' AGREES TO THE FOLLOWING
Place on top side under left heat pipe near CPU Place U5550 near GPU
oo LIS I T DT I I IR ETEE T E L T T CTIOTTT I I TR I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
! ?Ia’cérﬁe’n{: ’I{O’té { - ‘ = I1 NOT TO REPRODUCE OR COPY IT
I III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
Keep 2 caps as close .
'to IC pins as possible SIZE | DRAWING NUMBER REV .
T D 051-7546 A.0.0

CS APPLE INC.
NONE 48 96

8 7 6 5 4 3 | 2 1




Left Fan Right Fan

=PP5V_SO_FAN LT

. =PP5V_S0_FAN_RT

., =PP3V3 S0 _FAN LT ., =PP3V3 S0 _FAN RT
CRITICAL CRITICAL
565 566
! 7 g71— 4 1 78171~ 4
R564572 8 M—RT—SOM 0 R564672 8 M’RT’SOM 0
55 5 5
wis | O —O
R5655 402, 1 1
1 @umSMC _FAN 0 TACH VUK, L FAN LT TACH 2  @ur—SMC_FAN 1 TACH 2
5% 3 5% 3
A 4 A 4
402 402
6 6
20 20
660 60
27002D0-x-G 51850369 02Du-x-G 518503609
= @D SMC_FAN 0 CTL 4 3 . FAN LT PWM = w @>—SMC_FAN 1 CTL 1 . FAN_RT_ PWM =

FFan Connectors

SYNC_MASTER=M87_MLB SYNC_DATE=10/17/200
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TO MLB CONNECTOR

24
50 20 USB _TPAD N 1 2 USB _TPAD R| N
DIFFERENTIAL_PAIR=USB2_TPAD 5% DIFFERENTIAL_PAIR:
1/16W NET_SPACINI YP!
i LE NET_PHYSICAL_TYPE

U5701 CHIP DECOUPLING

PLACE C5701,
CLOSE TO U5701VDD PIN 22

C5702 & C5703 PLACE C5704,

C5705 & C5706
CLOSE TO U5701vDD PIN 49

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
PSOC USB CONTROLLER
I
I
I
USB INTERFACES TO MIERACKPAD PICK BUTTONS
SPI HOST TO 22 KEYBOARD SCANNER
I
PP3V3 53 PSOC., |
N
™M N~ O O
., PICKB L N NN N el |
. BUTTON DISABLE
.. _22 HOST INTN _ |
. WS _LEFT SHIFT KEY Sl A I I I |
s WS_LEFT OPTION_KEY
VN[ MN|H|O|ov|o| | w||m
W W[ WO [0S SSS | Ss
NEAMOENAOSTNO O |
111 T loa I 11 1 11 |
NNOOOOP>>0000NN
s WS_CONTROL KEY lpp 3 oot f oM A p2_2/42 WS KBD17,. |
s, 22 KEY ACT L 2lp2_1 p2_0/4l WS KBDI6N,
57 22 BOOT_CFEFG1 3lpa_7 CRITICAL P4_6/40 WS KBDIS5_C., |
TP _P4 5 4dpa_s Uus701 P4_4[39 WS KBD14,.
2+ _22 DEBUG3 Sp4_3 CY8C24794 p4_2|38 WS KBD13,,
w22 RESET opa1 MLE pa_0/37 WS _KBD12., !
.+ _PSOC_MISO Np3_7 (SYM-VER2) P3_6/36 WS KBD11,, !
.. PSOC_F CS L 8p3_5 APN 33752983 p3_4[35 WS KBD10O,,, |
.+ _PSOC_MOSTI 9Ip3_3 p3_2|34 WS KBDO, ., |
.., _PSOC_SCLK 10p3 1 OMIT P3 033 WS_KBDS, ., |
s, 22 MISO 1lps 7 P5_6|32 WS KBD7 |
w22 CS L 12ps 5 p5_4|31 WS KBDI1, |
57 22 MOST 13ps5_3 p5_2|30 WS KBD2 |
s 22 SCLK 14ps 1 Fﬁﬂﬁ]ﬂ\ PVﬂofﬂwxw\ P5_0/22 WS KBD3, ., |
9 a
THRML
A A AN+ | Q> A A A A
AL SAA> mnmam o PADPRY ‘
nfo[cJo[a[OA[N[M [ O[O0
A A A A A NN NN NN NN ‘
= I
TP_PSOC_SClL L WS_KBD4, ., I
WS _KBDS5, 4
WS_KBD6, ., I
I
IE_PSOC Sba | ISSP_SDATA P1_0 ., |
ISSP SDATA/I2C SDA |
I
TP_PSOC_P1 3 22 CLKIN .. |
I
I
. ISSP_SCLK P1 1 e P77
ISSP SCLK/I2C SdL I
I
I
|
DIFFERENTIAL_PAIR=USB2_TPAD |
50 20 USB TPAD P |
PP3V3_ 353 PSOC., I
2_TPAD |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

5704
1.5, =PP3v3_sB

PP3V3 S3 PSO MIN_LINE_WIQTH=0.50MM
MIN_NECK_WIPTH=0.20MM
1C5701 |1Cc5702 ([1C5703 1C5704
—— 4.70F ——100PF — 0.1U0F —— 100PF —
S &% > 3y S 19 S 38y
X5R CERM X7R-CERM CERM
603 402 402 302

R
1

1

1C5705 |tCc57¢

L 0.1UF —L 4 7UF
S 1% S %
XTR-CERM X5R
402 603

Ic PIN NAME| CURRENT R_SNS V_SNS POWER

TMP102 V+ 10UA 2.55 KOHI 0.0255 V | 0.255E-6
80UA 0.204 Vv 16.32E-6

3V3 LDO VDD 60MA MAX 10 OHM 0.6 V 36E-3 W
vouT 60MA MAX 2 OHM 0.012 Vv 0.72E-3

pPsocC VDD 8MA (TYP) OHM 0.012 Vv 96E-6 W|
14MA (MAX) 0.021 Vv 294E-6
18V BOOSTER VIN 4MA  (MAX) 4.7 OHM 0.0188 Vv 75.2E-6

TPAD

PSOC PROGRAMMING CONNECTOR

TEST POINTS ARE FOR ON BOARD PROGRAMMING

TPAD_DEBUG
APN 51850430

FH19C-4S-0.5SH25
F-RT-SM1

Ne xX——)
50 s =PP3V3_S3_TPAD 1
2
. ISSP SCLK P1 1 =0
. _ISSP_SDATA_P1_0 FAAAJL%D
NCXAE{D

ISOLATION CIRCUIT

., =PP3V42_G3H_TPAD

=PP3V3_S3_TPAD 2

50 8

WS_LEFT_SHIFT_KEY,

. ,WS_LEFT_SHIFT_KBD

1 Us5725
B
3

., =PP3V42_ G3H_TPAD

CRITICAL
—PP3V3_S3_TPAD 2 STCSLOBAFEARE

50 8 2

4

WS_LEFT_OPTION_KEY

. s WS_LEFT_OPTION_KBD 1

=PP3V42_G3H_TPAD

50

=PP3V3_S3_TPAD 2

50 8

WS_CONTROL_KEY

. WS_CONTROL_KBD 1

TPAD BUTTONS

Q5701
SSM3K15FV | p3
SOD-VESM-HF =
=3
—
e THE TPAD BUTTONS WILL BE DISABLE
lie™ spz WHEN THE LID IS CLOSED
SMC_LID LID OPEN => SMC_LID_LC ~ 3.42V
e

LID CLOSE

DISABLE

. BUTTON_DISABLE pyacE THESE COMPONENTS CLOSE TO
THIS ASSUMES THERE'S A PP3V42_G3H PULL UP ON MLB

=> SMC_LID_LC < 0.50V

KEYBOARD CONNECTOR

R5714

WS _KBD15 C1 4% 2

PP3V3_S3_TPAD

J5713

APN 51850637

NC X —s2()

WS

KBD1

- 50 1 WS

KBD2

,_WS

KBD3

,_WS

KBD4

,_WS

KBD5

,_WS

KBD6

,_WS

KBD7

,_WS

KBD8

wS

KBD9

,_WS

KBD10

,_WS

KBD11

WS

KBD12

WS KBD16N 1 2

WS

KBD13

,_WS

KBD14

KBD15_ CAP

KBD16_NUM

,_WS

KBD17

,_WS

KBD18

,_WS

KBD19

1K

SMC_ONOFF L 1

R5710 507

,_WS

KBD20

,_WS

KBD21

WS

KBD22

. WS

KBD23

2 WS

KBD ONOFF_ L

13 12 G

1/16w

ME-LF

402

1C5710
0.1UF

20%
, 1oV
CERM
402
PLACEMEN|_NOTE=NEAR

J5713

50 5 . =PP3V42 G3H TPAD

;_WS

LEFT_SHIFT_KBD

;_WS

LEFT_OPTION_KBD

;_WS

CONTROL,

KBD

NC X3
F-RT-SM

FF14-30A-R11B-B-3H

SMC_MANUAL_RESET LOGIC

20 s =PP3V42 G3H TPAD

50 WS _LEFT SHIFT KBD

50 WS_LEFT OPTION

D

1C5758
0.1UF

18
2 X7R-CERM
40

<o

APN 31150406

CRITICAL

SN74LVC1G10
sc70

5

. _WS_CONTROL_KBD

50

'R5769
33K

i/16w
MF-LF
2 402

'‘R5771
33K

J5800

SMC_TPAD_RST_L

WELLSPRING 1

SYNC_MASTER=AMASON_MBYNILBATE=06/18/2008§
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BOOSTER +18.5VDC FOR SENSORS

BOOSTER DESIGN CONSIDERATION:
— POWER CONSUMPTION

— DROOP LINE REGULATION

— RIPPLE TO MEET ERS

— 100-300 KHZ CLEAN SPECTRUM
— STARTUP TIME LESS THAN 2MS

E}VPSV_SI‘S_TPAD_F APN 15250504 — R5812,R5813,C5818 MODIFIED IPD FLEX CONNECTOR

CRITICAL
L5801
3.3UH-870MA Qof’nf}gg R5806
0~ . INPUT SW /\(\(\m BOOST SW N MIN_LINE_WIDTH=0.50MM PP18V5_S3_SW , , 0, , PP1 8\]5_”53
PLACEMENT_NOTE=under L5800 on top side go c\nfﬂg 0. 50 VLFE3010AT—SM—HF . 0.50MM L1 IN_NECK_WIDTH=0[ 20MM ) APN 51650689
R5 O O ) N 0.20MM MIN_NECK_WIDTH=0.20MM BQ520WSXG
D: -z SWITCH_NODE=TRUE APN 371S031
1 2 - ) CRITICAL
R5812 J5800
1 Piow wr_t1ve wioTieolsoP5V_S3 BOOSTER 1Co818 M 555200227
M BISF MIN_NECK_WIDTH=0[. 20MM WMW olsomm MoST_Su
APN| 35351401 ,62"  TPAD_GND_F A 1
NO STUFF . Z2_CS_L 4 3 Z2_KE§_AC§_L_,r
CRITICAL . .22 DEBUG3 6 5 Z2_RESET, .,
PLACEMENT7N§T(}§:6\IEAR J5800 1. U5805 eal 4 BOOST FB w0 22 MOST 8 7 PSOC_F_CS_L, .,
UL5 . TPS61045 v Z2_MISO 10 9 PICKB L, .,
. bom
. 3o T cmuls £3 BOOST_EN. - - Wéé ;(C)Ia}s(T EN v 1; iigg_l\&éi(;, "
1 4 PP5V_S3 TPAD F s e — = e
Y M . CRITICAL | o 25 HOST INTN 6 15 PSOC_SCLK, .,
a 2 Z22_BOOT_CFG1 18 17 =I2C_TPAD_SDA
L 2 s — — e
2 1oy 2 (Y YY L3 TPAD_GND_F . THRML B 2 IR5811 . 22_CLKIN 20 19 =I2C_TPAD_SCL,,
402 VOLTAGE=0V 1¢c5817 ., - 22 21 s )
PLACEMENT_NOTE=NEAR J58D0 N EERE W rpTa=0 |soum —L—2.2UF o 0y « BPP3V3 53 LDO 3260 T PPLBVS S3 ...
120MM — .
25
603
= 51 1+ TPAD_GND_F

PLACEMENT_NOTE=under L5800 on top side

3V3 LDO FOR IPD

R5 %73
L pp5v_s3_tpap_F , 10,7 ppsyv 53 vk

hLew
40

2 PP3V3_S3_LDO

CRITICAL
APN (35351364
- ©
M
. 5 53 VDD S‘%O
VR5802
L %%. 857 uM3225DRAE &
-1 MLF
2 187 1 ce vourl 3 PP3V3_S3_LDO_R
603 GND
-
51 s TPAD _GND_F
.
Keyboard LED Driver
. =PP3V3_SO0_TPAD s =PP5V_S0 KBDLED CRITICAL
L5850 . .
10UH-0. 58A=0. 350HM CRITICAL J5815 pin 1 is grounded
. . 5853! 1YY Y L2 on keyboard backlight flex
To detect Keyboard backlight, SMC will R S on | 008AS_5M vy J5815
tristate SMC_SYS_KBDLED: 1/180 C58501 - e T =
- . MFZIGIE TUF —— T . SMC_KDBLED_PRESENT_L 1
LOW = keyboard backlight present 2 18% >
X5R 2 swl 3 °
HIGH= keyboard backlight not present o 402-1 L ?@
> SMC_SYS KBDLED 6 lcTRL LED[ 5 4 1KEDLED_ANODE__ i 1 S ( ; 2
BOM OPTION: KBDLED_YES CRITICAL VENTNECKWIDTH-0:32 Mt WE L L P R I N
1 APN 51850612
NO STUFF U5850 55855 SYNC_MASTER=PWRSQNC SYNC_DATE=05/12/2008¢|
B 1 LT3491 N
R5853 ALWAYS PRESENT R58457é R5815O% DFN 1/16W NOTICE OF PROPRIETARY PROPERTY
1180 /18w 2102 KBD BACKLIGHT CONNECTOR THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
MFZIEE? 102, capl4 KBDLED CAP PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
MIN_LINE_WIDTH=0.25 MM
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Digital SMS D

Pull-up required if SMS_INT_L not used.

=PP3V3_ 53 SMS ENG_DIGSMS Desired orientation when
=pPP3V3 55 SMC o o lENG DIGSMS Ji 5932 placed on board top-side:
VDD VDDIO ;UF
232 .=I2C_SMS_SCL 6...U5930 |11
573141043@ . O —
élg&g PROD_DIGSMS 7lspo L12nc 1 1
. :I2C SMS SDA 8lspr CRITICAL - - +X Front of system
e SMS_INT_L 4l . *2 (up)
RESERVED 1ONC
Slcse N
QBK9 GND
716 ENG_DIGSMS | Enc pIcsus Circle indicates pin 1 location when placed
é? — in correct orientation
Stuff R5931 AND NoStuff R5932 to use U5930 =
= NoStuff R5931 AND Stuff R5932 if U5930 is not used C
R5921 PULLS UP SMS_PWRDN TO TURN OFF SMS WHEN PIN IS NOT BEING DRIVEN BY SMC
=PB3V3 S3 SMS, ji L Desired orientation when
.
5 %51%%2 (1:GE>U 26 placed on board top-side: B
R5921' S 183 S 9t
T WD 68 55
1612‘% U5920
M 5552 AP3L4G%ALH = = Y
1 lps vourx| 12 SMS_ X AXIS ™ i
D> SMS_ONOFF L — SMS_PWRD 5 |pp CRITICAL 10 SMS Y AXIS oD X Front of system
— WAKE_BASE-IRUE | gus SELETIESZ o VOUTY oD 2 +Z (up) ¢
surz| 8 SMS 7 AXIS o
15 s VOUTZ oD O
NC _4 |res
'R5922 . .
10K Eg%:t :t% Eg Circle indicates pin 1 location when placed
SR NC 9 e we[ 16 nc 1C5923 [1C5924 (1C5925 in correct orientation |
2402 GND — og91UF ‘7::OQQIUF ::OQQIUF
™ 2 éEéM 2 éEéM 2 éEéM
402 402 402

Sudden Motion Sensor (SMS)

SYNC_MASTER=SENSOR SYNC_DATE=08/14/200 A
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s s =PP3V3 S5 ROM

| CRITICAL

v

NO STUFF]
'R6101 C61001
35 3K 0.1pF -
i/16W 8T
ME-LF CERM 2
2402 402
R615
SPI_CLK_MUX AR w0 liu SPT_CLK 3
PLACEMENT_NOTE=PLACE CLOSE TO U6100 ;
D SPL MLB CS L

SPI_WP_L 3

MCP79 SPI Frequency Select

I

I I

: Frequency SPI_MOSI SPI_CLK :

: 31 MHz 0 0

I 42 MHz 0 1

: 25 MHz 1 0 I

: 1 MHz 1 1 :
I

25MHz is selected with R5190 and R5191
Any of the 4 frequencies can be selected
with R6190, R6191, R5190 and R5191

SPI HOLD L

~

vCC
U6100
32MBIT

SOP
SCLK SI/SI00[2

g SPT_MOST

R6152
1A Pn 2 SPT MOST MUX_ =y o0

MX25L3205DM2I-12G

OMIT
CE*

.o SPT _MISO R

PLACEMENT_NOTE=PLACE CLOSE TO U6100

50/5101|2
WP*/ACC

HOLD*

GND

NO STUFF
'R6191

SPI _MISO MUX oo

PLACEMENT_NOTE=PLACE CLOSE TO U6100

SPI ROM

SYNC_MASTER=CHANG_M98_MLB
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AUDIO

CODEC

APPLE P/N 35381527
MIN_LINE_WIDTH=0.30MM
XW6203 R6208 MIN_NECK_WIDTH=0.20MM
SM 0 VOLTAGE=%Z.6V
. 4V6 REG SENSE 1 5k 2 1 2 PP4V6 AUDIO ANALOG: s s
e
L6201 MI LINE_WIDTH=0.20MM MIN_LINE_WIDTH=0.20MM 402
FERR-220-OHM MIN’NECK’WIQTHQOQOMM MIN_NECK_WIDTH=0.20MM
v s . =PP3V3 50 _AUDIO 1 [ Y Y Y L2 OLTAGE=S. 3V CODEC_DVDD AVDD_ADC_DAC ‘
0402 CRITICAL
R6251% C6200 1C6203 Cc62041 1C6206 1C6207
4.7UF L 0.001UF T00UF 0..001UF —L-0.001UF
20K 295 — 10 508 10 = 20
2% 33 8% 62%% 5 8% 8%
1/16W XSR CERM ANY 2 2 CERM 2 CERM
"a63 402 402 case ALl 102 402
2 oo GND_AUDIO_CODEC . o 56 57 50
Al o e
s - HDA_ BITCLK e a0 S
> HDA_SYNC S 88
P ipaspour A g Zz R6323O3
o D ‘ 6 |BCLK 2 SPDIFOl 4 AUD_SPDIF O 1 2 AUD_SPDIF OUT 5oy 50
10 [SYNC SPDIFI/EAPD/MIDI-I/DMIC-R 47 1/51%60\7
20 21 gorpHDA_SDINO 5 |spaTa_ouT CRITICAL | 188 AUD_SPDIF IN e
\ CODEC_SDATA IN s |spata_1n U6200 Al 1: AUD_SENSE A .
ALC885-VB3-GR SE_B|_34 AUD_SENSE B s
R6250 LOFP
« @@ AUD_GPIO_0 1 2 AUD _GPIO 0 R 2_|ep100/DMIC-CLK REV B3 PORT-A-L| 3 AUD_BI PORT A L
D> AUD_GPIO 1 P 3 |GP101/DMIC-L PORT-A-R|_41 AUD _BI PORT A R
ME-LF
ORT_F— AUD BI PORT F_ L
nc a5 BT PORT c L NO_TEST23 |PORT-C-1, I AUb Bl PRIk
PORT-F-R|
. AUD_BI PORT R 2 RT—C—
SR It U 0 = 24 PORT-C-R PORT-F-VREFO__30 AUD_VREF PORT F
s OO} AUD_BI PORT D L 35 |PORT-D-L PORT-A-VREFO/DCVO 33 AUD_VREF PORT A
s @oAUD_BI PORT D R 36 |PORT-D-R PORT-E-L|_14 AUD_BI PORT E L
PORT-E-Rl_1 AUD_BI PORT _E R
NC_BAL IN L NO_TEST18 |cD-L PORT-E-VREFO__31 NO_TEST NC_AUD_VREF PORT E
NC BAL IN COM No_TEST19 |CD-GND PORT-B-VREFO__2 AUD_VREF PORT B
NC_BAL IN R NO_TEST20 |cD-R PORT-B-L|_21 AUD_BI PORT B L
PORT-B-R|_22 AUD _BI PORT B R
PORT-C-VREFO_29 NO_TEST NC_AUD_VREF PORT_C
BEEP 12 |BEEP PORT-B-VREFO2_32 NO_TEST NC_AUD_VREF_PORT_B2
PORT-G-1| _43 NO_TEST NC_AUD_BI PORT G L
50 o oy-HDA_RST L 11 RESET* PORT-G-R|_44 NO_TEST NC_AUD BI PORT G R
PORT-H-1| _45 NO_TEST NC _AUD_BI PORT H L
1 PORT-H-R|_46 NO_TEST NC_AUD_BI PORT H R
R6205 1
100K ,,(0:612[;%0 VREF| 27 AUD_CODEC_VREF .
A — 103 a9 Jprer|_40 AUD_CODEC_JDREF R6207
pirR 2 %8y 22 | 37 NC_vrP 100K
2 402 4 < Ne NO_TEST &éig%
N & S 'R6206 106222 2402
‘ 20. 0K ——0,001UF
i %gég% CRITICAL 2 g,@gM
= g 2 Co221"! 202
- XW6201 373
sM
1
s 52 50 GND_AUDIO_ CODEC
MIN_LINE_WIDTH=0.30 MM L
MIN_NECK_WIDTH=0.20 MM =
VOLTAGE=0V
AUDIO 4.6V REGULATOR
APPLE P/N 35351897
Co6211
0.015UF
4V6_REG BP 2 } } 1
CRITICAL 12}
X7R
402
201
L0200 0 ME-REEERRS 3 MRE302n
FERR-220-OHM MIN NECK W =0. . TDEN R
.., PP5V_S3 AUDIO 1YY Y L2 AUD 4V6 REG_IN EN SELA
0402 SELB 5
1y PP4V6_AUDIO_ANALOG
OouUT| 54 55 59
R612K2O 5 OUTS|_6 4V6 REG SENSE.,
59 58 50 s =PP3V3 S0 AUDIO 1 2 AUD_REG_SHDN_L BP
59 3 THRML
é%gg? CRITICAL e CRITICAL
! 2 9
1C6210 R6221 2 ltce205 1C6212
j— (1) s LUF 5% ——100UF p— (1] + LUF
> 188 ir1su 5 2%y, 2 181
402 2402 EASE-aL1 402 AUDIO:CODEC
SYNC_MASTER=AUDIO SYNC_DATE=07/09/200
XW6200
) B ] GND_AUDIO_CODEC NOTICE OF PROPRIETARY PROPERTY
L Sfe e THE INFORMATION CONTAINED HEREIN IS THE IETARY
3 Y OF APP OMPUTER, INC. THE PO R
= AGREES TO THE FOLLOWING
- I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
IT NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
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051-7546 A.
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—5.4DB
1.8 HZ

AV

Pseudo-Diff Line—-In Filter

GAIN
FC

0.52

L -
k3000 MEN-RENE_HIBTH=6: 2614
.o . PP4V6_AUDIO ANALOG 1YY Y L2 PP4V6 AUDIO LINE IN
0402
CRITICAL
C?é%%o R6310 R6312
s [y AUD_LI INL 2>}+1 AUD LI INL C 125 5% AUD LI INL R 1130 3K
1% 1%
38(7 ueou ueLow
TANT-POLY 4 4
2012-LLb
1 10%
R6302 CRITICAL CRITICAL s 1CRITICAL 38y
27.4K 1 1 MAX4253EUB 535
18 C6301 C6300 UMAX-HF
AR 2.20F - 0.001UF —— 9 CRITICAL
402, 62%% 2 88%
CERM CERM 4
402-LF 402
AUD_LIFILT SHUTDOWN L
CRITICAL
s - AUD_LI_GND TOUF R2653511 R1633313
2>}+1 AUD_LIFILT LT R 1 K  AUD LIFILT LT 113 3K
1% 1%
283 it EH a3 R6300
TANT-POLY 402 402 165 AUD_VREF_PORT_A
2012-LLP UD_CODEC_INR 1 2 G o
2
C6320 R6320 R6322 iren
2>V1 AUD LIFILT RT R 122:3%  Aup LIFILT RT 113035 40
28% l/ll%sw l/ll%sw
16V ME-LF ME-LF
T 1T27 PL%LPY 402 402
55 57 56 55 5« GND_AUDIO CODEC
CRITICAL
GND_AUDIO_CODEC., s 5 57 5
R6303!
23/.&}65 MARIEE 3Ry
ME-LE 10 crITICAY
402, i
CRITICAL
C?O % R6321 R6323
s D-AUD_LI INR 2>}+1 AUD LI INR C 125 5K AUD LI INR R 1130 3%
28% 1/1% W 1/1%
17 ME‘*LF ME‘*LF
YL Y
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LINE IN
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Headphone Amplifier (MAX9724A)
APN:35381637

L6500
FERR-120-OHM-1.5A

... PP5V_S3 AUDIO 1(YYY 2 PP5V_AUDIO HPAMP PVDD F
VOLTAGE=5V
0402 MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 mm
CRITICAL 1C6501
C6500" 7798.c001UF
+ T 0%
102%g 2 2Phu
16V 2 402
TANT-POLY AUD HPAMP_OUTL R 56
2012-LLP o MIN_LINE _WIDTH=0.Z mm
MIN_NECK_WIDTH=0.15 mm
VDD R6513
meAUD HPAMP INL M 6 IINL CRITICALOUTL 11 1 0 2 AUD PORTD_L ooy o
AUD HPAMP INR M s U6500 o Y VINLINE WIDTH-0.2 mm
56 E INR MAX9724A QUTR] »l/“él;?%\] R6 523 MIN_NECK_WIDTH=0.15 mm
TQFN 202 0
1 MAX9724 C1P 1 2 __AUD PORTD_R s
L6 5O 1 S SHDN* cie - Y MIN_LINE_WIDTH=0.2Z2 mm E
FERR-1000—-0OHM C1N| 3 CRITICAL 1/51669\7 MIN_NECK_WIDTH=0.15 mm
Ce504¢1 MEZLF
jpp— 3 1 2
“ >—AUD_GPTO_0 (Y YY) UD_HPAMP_MUTE_L 502 2 92 @ 10F 202 AUD_HPAMP OUTR R .
0402 R ] o > > 18% MIN_LINE _WIDTH=0.Z7_mm
=l %] o 1%} o X5R 2 MIN_NECK_WIDTH=0.15 mm
™ ~ ~ o < 402
- MAX9724_ CI1N
1
R6 5 O O MIN_LINE_WIDTH=0.20 mm
1QK MIN_NECK_WIDTH=0.10 mm
55
1yrem : MAX9724 PVSS R651 4" R6524
102, CRITICAL 2.21K 2. 21K
156203 hLed sLey
f— }é{F CRITICAL 102, 5402
XW6500 MIN_LINE_WIDTH=0.30 mm 2 %5\1{ C65021
SM MINNECK_WIDTH=0:20 mm 433 10UF
L5y 2 GND_AUDIO HPAMP_PGND 19
X5R-CERM
0805
. , GND_AUDIO_ CODEC .
XW@;OI
1 2 MIN-iENE-TBTHZR-28 B AUD_LO_GND o =0
1st Order DAC Filter
- -
HP:3.52 HZ LP:34 KHZ
VOLTAGE GAIN:1.53
. -
CRITICAL
1
co510 R6510 R6511
+ @ AUD BI PORT D L 1+H 2 AUD_CODEC_oUTL_c _ 153: /% 12K, AUD_HPAMP OUTL_R..
1% 1%
10% /16w 1/16wW
16V ME-LF ME-LF
TANT 02 402
SMA-HE CRITICAL
Ce511
220PF
.s AUD HPAMP INL M 2}}1
5%
25V
CERM
402
CRITICAL
Ce521
220PF
.. AUD_HPAMP INR M 2}}1
5%
iRl
CRITICAL 402
C6520
3.30F R6520 Rg521
+ x> AUD_BI_PORT D_R 1}( 2 AUD_CODEC OUTR C 153 /% 124K 2 AUD_HPAMP_ OUTR_R., AUDIO: HEADPHONE AMP
e 1%
102 1/ %6 1/vem SYNC_MASTER=AUDIO SYNC_DATE=07/09/200
AT 402 202
SMA-HF NOTICE OF PROPRIETARY PROPERTY
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SPKRAMP_L_P_OUT ., o

SPKRAMP_L_N_OUT ., 5

PLACE CLOSE TO U6610 PING6

SPKRAMP_SYNC1.,

SPKRAMP R _P_OUT

SPKRAMP_ R _N_OUT .

SPKRAMP_S P _OUT

SPKRAMP_ S N_OUT ,

2X MONO SPEAKER AMPLIFIERS (LM48310)
APN: 35351901
GAIN = 12DB
79Hz < FC (L&R) < 93Hz
53Hz < FC (SUB) < 62Hz
. PP5V_S3 AUDIO AMP PLACE C6611/C6612 CLOSE TO PVDD PIN
CRITICAL CRITICAL CRITICAL
c6612', |*C6611 1C6610
47UF —— —— 9 .gOOlUF — %UC/F
TANT gé%@ 2 2 ?EgM 2 §§g
CASE-A4 402 402-1
9 3
CRITICAL FvpD vbD
L6610 U6610
FERR-1000-0HM C¥S§3%3 LM48310
- LLP
B o AUD_BI_PORT_B_L LYY Y 2 AUD_SPKRAMP_INIL_I. 1|2 ILMA483101._PIN Ll p outal 0
0402 1‘0% LM48310L,_NIN 2|IN_N outs| 7
L6601 16V
X7R-CERM 4 *
FERR-1000—-0OHM 102 sb syne_ouT] © U6610_ SOUT
. mmy AUD_VREF PORT B 1( Y Y 1|2 syne_tn|
0402
. CRITICAL CRITICAL 'R6602
R6601 THRMI/ 33
100K GND PAD 5%
55 - o 77160
1/16W 19% 8 11 MEZLF
ME_LE 2 X9R-CERM 2402
4022 402
45 57 56 55 5« GND_AUDIO_CODEC
,» AUD_SPKRAMP_SHUTDOWN_L s
PLACE C6621/C6622 CLOSE TO PVDD PIN
. s PP5V_S3 AUDIO_AMP
CRITICAL CRITICAL 18&;55%$L
C66221%. 1C6621 | Yor
470F —-0.001UF 1%
205 T~ 70 8% 2 38
TANT-$01Y 2 2 GEEM ° 3 402-1
CASE-A4
CRITICAL Fvpp vbh
U6620
CO6 ?3;’ LM48310
- LLP
UD_SPKRAMP_TINR_I. 1 |[[|2 LM48310R_PIN v p ouTal 10
1‘0‘% M4 10R_NIN 21NN ouTs |7
16V NOSTU
- 4laps
XTRECFRM sP syNc_ouT| © Rg% C{g
s; _AUD SPKRAMP SHUTDOWN L SYNC_IN s 1 0 2
CRITICAL CRITICAL
B C 6 6 2 THRML{
0.1UF GND PAD
19% SPKRAMP_ SYNC1.,
oV
¥ JR-CERM 8 11 5
55 5756 55 5« GND_AUDIO CODEC U6620_SOUT
R6604
1733 2 SPKRRAMP SYNC2.,
= PLACE CLOSE TO U6620 PING6
PLACE C6631/C6632 CLOSE TO PVDD PIN
.5 PP5V_S3 AUDIO_AMP
CRITICAL CRITICAL 1Ei§g§%$L
C66321, 1C6631 | Yor
100UF—— ——0.001UF T 18
2T T, M L
SANY 2 2 GERM 9 3 432-1
CASE-AL1l
CRITICAL Fvpp vbD
Cc6633 U6630
0.15UF LM48310
UD_SPKRAMP_TINS_I. 1 [[|2 I.M48310S_PIN lirn_p ouTal 0
%L M48310S_NTIN 2| N outs| 7
Loy 4
5 .
402 P sync_out| ©
s; _AUD SPKRAMP SHUTDOWN L SYNC_IN s
CRITICAL CRITICAL
THRML{
GND PAD
8 11
55 57 55 55 50 GND_AUDIO_CODEC SPKRAMP_SYNC2.,

SPEAKER

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

o5 57 SPKRAMP 1L P_OUT

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

o5 57 SPKRAMP T, N_OUT

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
. SPKRAMP_R P OUT

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

s 57 SPKRAMP_ R N _OUT

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

s 5» SPKRAMP S P OUT

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

+s s» SPKRAMP_S_N_OUT

CHECKPOINTS
R6610 MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
2 1 SPKRCONN_L_P_OUT
1 /%60
ME-LF
402
R6611 MIN_LINE_WIDTH=0.30 mm
0 MIN_NECK_WIDTH=0.20 MM
2 1 SPKRCONN_L_N_OUT
1 /160
ME-LF
402
R6620 MIN_LINE_WIDTH=0.30 mm
0 MIN_NECK_WIDTH=0.20 MM
2 1 SPKRCONN_R_P_OUT
1 /%60
ME-LF
402
R6621 MIN_LINE_WIDTH=0.30 mm
0 MIN_NECK_WIDTH=0.20 MM
2 1 SPKRCONN_R_N_OUT
5%
1/16wW
ME-LF
402
R6630 MIN_LINE_WIDTH=0.30 mm
0 MIN_NECK_WIDTH=0.20 MM
2 1 SPKRCONN S P OUT
5%
1/16wW
ME-LF
402
R6631 MIN_LINE_WIDTH=0.30 mm
0 MIN_NECK_WIDTH=0.20 MM
2 1 SPKRCONN_ S N _OUT
1 /%60
ME-LF
402

TT) 7 58 95
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AUDIO JACK 1 LO/HP JACK, SPDIF TX

AUD_SEDIF_OUT o MIC CONNECTOR
1.670 CRITICAL
R6713 FERR-1000-0OHM J6780
AUD_CONNJ1_SLEEVE2 VI AUD_CONNJ1 SLEEVEZ2 F LYY Y L2 HS MIC HI g APN: 51880520 78171-0003
Y 0402
i 7 -0
59 58 50 s =PP3V3 SO _AUDIO 402 FERR-1000-0HM v+ @ BI_MIC_LO .
APN: 514-0607 R6 (11 ' LIYTY L2 HS_MIC_LO pmy " @ BL MIC SHIELD :
. AUD_CONNJ1_SLEEVE 1 2 AUD_CONNJ1_SLEEVE_F crE%2, o+ Qo BI MIC HI 5
1 /Tow L6701 5
CRITICAL MESLE FERR-220-OHM-2.5A —0
R6714 LYY Y Lz AUD LO GND
- - - OUTD) °6
AUDIO JéiETEBRANS M97 AUD_CONNJ1_RING LA RA 2 AUD_CONNJ1 RING F 0603
6 5¢ CRITICAL
5 radd L6704
> R6407215 FERR-220-OHM
1 1 .
Aﬁl:g:‘ AUD_CONNJ1 TIPDET WA AUD _CONNJ1 TIPDET F 0402 = AUD_PORTD R (zr -
p 5¢ CRITICAL
radd L6706
AUDIO R6716 402 FERR-220-0HM
v AUD_CONNJ1 TIP DI AUD CONNJ1 TIP F LYY Y Lz AUD_PORTD_Lezr
8 (39 0402
’\’7\ X‘Z B - vee 977 1/16W
C - GND MlzéliF
OPERATING VOLTAGE 3.3 R6 7 1 O R6 7O O
POF AUD_CONNJ1 SLEEVEDET AR AUD_CONNJ1 SLEEVEDET F 1 10K, AUD_J1_SLEEVEDET R o .
10 5% 5%
SHELL | 2 ﬂ égég% CRITICAL ’%ggg%
12 2 CRITICAL
SHIELD ; 1C6700 [1C6701 CRITICAL Dz6702 2 L670
pins |2 L0 1UF 2,4, 2UF D76705 _I° 6.8V-100PF 6 gv%§go%§ FERR-1000-0HM SPEAKER CONNECTOR
. 18% 2 Bkv 6.8V-100PF % 402 : 402% ) LYY L2 AUD J1 TIPDET R g .
o202 402-LwF CRITICAL 1 CRITICAL L 0402 CRITICAL
1 2 J6781
Dz6706 Dz6703
= 6.8V-100PF 6.8V-100PF 1C6705 APN: 51850519 7817170002
402 402 L 100PF 2 0
1 1 2 §E¥M
402 55 57 7 I SPKRCONN_L_P_OUT 1
GND_CHASSIS AUDIO_JACK . s+ O>_SPKRCONN_L N_OUT 2
,44444444i4<:>
1 criTICAL
RETURN FOR HEF NOISE B J6782
78171-0004
APN: 51850521
R6701 O
.. GND_CHASSIS AUDIO_JACK DV s o1+ > SPKRCONN S P_OUT 1
4o s 2 s =PP3V3 SO AUDIO P i 5 51+ > SPKRCONN_S_N_OUT 2
Mgalil-' 5 s SPKRCONN_R_P_OUT 3
AUD_J2_OPT_OUT R617O49 - AUD_SPDIF_IN s o7 7 [D-SPKRCONN_R_N_OUT NOSTUFF :
APN: 514-0608 — = = 1 2 — — oD > HITTERE, CRITICAL
5% 6
1 Plow C6783 " 1c6784 +—0O
MESLE L6775 100PF —— — TooPF
S%%%CSL 402 R6761 FERR-220-0HM 3o T T 26y
0 5 NOSTUFF NOSTUFF 23y 2 2 2
AUD_CONNJ2_SLEEVE 1 2 AUD_CONNJ2_ SLEEVE_F 1 2 CERY GERM
AUDIO-RCVR-M97 A m CRITICAL CRITICAL 492 102
F-RT-TH3 5 1160 REGTE2 C6781 1C6782
MEOLE 0 100PF —— —100PF
2 AUD_CONNJ2 TIPDET L 2 AUD CONNJ2 TIPDET F 1.6754 536 T 28y
o 1 5 FERR-1000-OHM CERM 2 2 GEBM
1/16W .
= MiECLE LYY Y L2 AUD_LI INR . -+
s R6764 102 ) Py
AUDIO AUD CONNJ2 RING 1 0 2 AUD CONNJ2 RING 1.6756 =
6 1 Psw FERR-1000-0OHM
& - VDD MEZLF
N\ . 203 AUD CONNJ2 TIP F LYY Y Lz AUD LI INL oD
8 R6766 0402
C - vouT 0
OPERATING VOLTAGE 3.3 AUD CONNJ2 TIP ! 2 L6 758
POF o FERR-220-0HM XW6 701
e . AUD_J2_COM sM
5 R6768 o LYY Y L2 15782 AUD LI GND .,
SHELL 10 0 0402
o AUD_CONNJ2_ SLEEVEDET . 2 AUD_CONNJ2_SLEEVEDET_F
SHIELD ~ 5%
12 1/16W L6752
PINS 1 %61’711?0 Mlzélil-' CRITICAL CR%T%%%L 5 FERR-1000-OHM
L5 2 DZ 5
10% DZ6753 - LYY Y L2 AUD J2 TIPDET R »
2 §§§ 6.8\/—1004131; % , 6.8V 1004%5 0402 g AUDIO: JACKS
1 SYNC_MASTER=AUDIO SYNC_DATE=07/09/200
CRITICAL _ B
~ CRIT617C§E D76754 1C6756 NOTICE OF PROPRIETARY PROPERTY
Dz 6.8V-100PF —L_YoopF
6.8V-100PF S0 - %5 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
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2

59 55

.» PP4V6_ AUDIO ANALOG

NOSTUFF

1.6881
FERR-1000-OHM

PORT E

VOLTAGE=4 .

6V
LYY Y\ 2 MIN-LINE WIDTH-0.10 mm

(HEADSET MIC)

0402 MIKEY
CODEC OUTPUT SIGNAL PATHS 1.6880
FERR-1000-0OHM
FUNCTION VOLUME CONVERTER MIXER (OUTPUT) PIN COMPLEX MUTE CONTROL DET ASSIGNMENT s 50 50« =PP3V3_S0_AUDIO LYY Y Lz P3V3_ S04HS RX
HP/LINE OUT 0X0C (12) 0X02 (2) 0X0C (12) 0X14 (20,D) GPIO_O 0X14 (20,D) R6890 0402
SATELLITES 0X0D (13) 0X03 (3) 0X0D (13) 0X18 (24,B) VREF_B (100%) N/A _ MIKEY O CRITICAL
s =I2C MIKEY SCL g .
SUB O0XOF (15) 0X05 (05) O0XOF (15) 0X1A (26,C) VREF_B (100%) N/A g mehg MIKEY
4 5% 1/16W 1 ]
SPDIF OUT N/A 0X06 (6) Ox1E (SPDIF OUT) N/A 0X16 (22,G) 402 ME-TF C6880_l <| MIKEY
R6891 10UF —|— o5
—12c MIKEY spa MIKEY O 3% 29% 2
CODEC INPUT SIGNAL PATHS & . Ues80
402 WCSP9
FUNCTION MIXER (INPUT) CONVERTER PIN COMPLEX VREF DET ASSIGNMENT R6 q L . B1 1S MIC BIA
LINE IN 0X23 (35) 0X08 (8) 0X15 (21,A) VREF_A (50%) OX15 (21,A) MIKEY S— SCL MICBIA: S_MIC s MIKEY
AUD_I2C_INT_L g
SPDIF IN N/A 0X0A (10) Ox1F (SPDIF IN) N/A N/A B CEE o2 HS SDA A3 Ispa pETECT_ A1 HS SW DET CRITICAL
BUILT-IN MIC 0X24 (36) 0X07 (7) 0X19 (25,F) VREF_F (100%) N/A 402 1Cc6882
_ HS INT c3 " c1 RX_BP
HEADSET MIC 0X24 (36) 0X07 (7) 0X1B (27,E) MIKEY MIKEY R6 = INT®  BYPASE = - 4, 70F
\» o Q@ AUD_IPHS SWITCH EN 2 HS RST B2 |pNaBLE 2 6,3y
460%7 ME E g . < D 603-HF
MIKEY 5880 O|  MIKEY,
. HS_INT_L PULLUP ON MCP PAGE 1oox Cc6881 GND_AUDIO CODEC = = x =7 o0
PORT D DETECT (Line—-out) PORT G DETECT (SPDIF DELEGATE) == 1/18wW 0.01UF =
o )z QLU MIKEY MIKEY
- @ AUD_SENSE B 16 108 5
-+ @} AUD_SENSE A
 PP3V3 S0 AUDIO F . . 45 57 56 55 52 GND_AUDIO_CODEC
R6806 R6805
5, 11K 10K
R6801 1/16W 1/16W
220K AUD_OUTJACK_INSERT_L Rire L4632
25 AUD_PORTD DET L AUD_PORTG DET L v AUD_BI PORT E L HS MIC HI v
%é%g%‘l Q6800 D3 = © Ne = = = NC v [\EJJAKEiBASE:?'RUE S c o °
2
SSM6N15FEAPE Q6801 |23 Q6801 | (R
507563 | K o AUD BI PORT E R
R64§}92 — SSM6N15b;gTA5}g§: kn SSM6N15b;gTA£13~: kn < =
s [>AUD_J1 TIPDET Rg 1 2 AUD, J1_DET_ RC — —
4 5 z m A
1 5
’%é?ﬁ c6801 sle™ sfg 2l6 " sy 40 57 56 55 s GND_AUDIO_CODEC HS MIC 1O (7=
2 by
4 57 56 55 2 GND_AUDIO_CODEC
., PP3V3 S0 _AUDIO_F 1 2 AUD J1 SLEZVEDET INV
(3 11650114 1 100K 5% 0402 RESISTOR R6883 MIKEY
1 1/16
2{2608}<61 M%ﬁlz“%\] . 13151513 1 15PF 5% 0402 CAPACITOR c6884 MIKEY
24 D w0 AUD_J1 SLEEVEDET R
%EEV; SSMGNlQSgSgSTASE% K 13250045 | 1 100PF 10% 0402 CAPACITOR c6885 MIKEY
AUD Jl SLEEVEDET 2402 }_4 11650004 1 0 OHMS 5% 0402 RESISTOR R6883 NOMIKEY
5 5 I
1 C6802 2 % S 11650004 1 0 OHMS 5% 0402 RESISTOR c6884 NOMIKEY
1
?8'%011}}3‘ 11650004 1 0 OHMS 5% 0402 RESISTOR c6885 NOMIKEY
2 CERM
45 57 55 55 5s GND_AUDIO_CODEC 402
LINE_IN AMP SHUTDOWN CONTROL
25 55 5 PPAV6_AUDIO_ ANALOG PORT F (BUILT-IN MIC)
PORT A DETECT (Line-in) ) 'R6815 R268é55 R26825O
-+ @ AUD_SENSE A §g§§14 %?ﬂi s [omyAUD_VREF PORT F 12525, B7 mIc BIAas 1239
ézlg%" ZIZJEELF ,%?EVF" ‘CgéT815C§L ,%?EVF"
R6813! 2402 AUD_LIFILT_SHUTDOWN_L 402 “—Tour 402
.. PP3V3 SO0 AUDIO F 39.2K — . - =TT o5 20%
e e e 1s D 2 %g\&TfPOLY
MELE GND_AUDIO_CODEC 20LELEE
R6811 402, 06803 | b 59 57 56 55 54 U
270K AUp INJACK INSERT L NC SSM6N15FEAPE ??ég%géL L6850
e 06802 507563 ti o e FERR-1000-0OHM
L4602 SSM3K15FV  pl3 bls + @z AUD_BI PORT F L 1|2 . BI MIC HI F ‘ LYY Y L2 BI MIC HI .
I <ot —
1 %
R6812 Kn 507563 | Kh AUD_LIN SHUTDOWN 25V IR6852 | |
— — - @mAUD_BI PORT F R %35 > 1
47K 100k  C6852 1 | C685
o m>-AUD_J2 TIPDET Ry 1 2 AUDy J2 DET_ RC " " 2% 16w J5BE —— —- 0,0Q1UF
55 1g M s MEZDE 20V eRd 2 2 10% L.685
/16w 1 c6811 G Sz 3|6 Sla XW65MS5O , 462 302 CERM CERMI02  ppr oS 5 30— onM
402 . gggl E, v o7 o 5o o2 GND_AUDIO_CODEC 152 BI MIC LO F LYY Y L2 BI MIC LO ..
RM402 0402
w41 5 5 »» GND_AUDIO_CODEC ‘ XWe851
GND_CHASSIS AUDIO MIC 1 S 2 BI MIC SHIELD . .
'R6851
Oa
1)/16W
s
402
PLACE L6800/C6800 CLOSE TO 0©6800/01/02 = AUDIO: JACK TRANSLATORS

FERR-1000-OHM

50 58 50 s =PP3V3 S0 _AUDIO

LYY Y Lz,

PP3V3 S0 _AUDIO_F.,

45 5756 55 5o GND_AUDIO_CODEC

0402
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MagSafe DC Power Jack

CRITICAL

RITICAL
© © F6905 06910 restricts system load to 10K-70K window until
78046-0573 6AMP-24V adapter detects system and enables 16.5V output. =PP18V5 DCIN CONN ;
MoRT_SM PP18V5 DCIN FUSE 1 2
MIN_LINE_WIDTH=1
1 MIN_NECK_] WIDTH 0" 20mm CRITICAL
PWR O VOLTAGE=T8. 1 C6905 1206-1 Q6910
PWR| o2 L 9. 010F . . BSS84V
GND| o T £3% PLACEMENT_NOTE=Place near L6900 l _Wl re Ove rVO l t age Pr Ot e Ct 10n SOT-563
N 2 CERM _
GND| o €03 Vgs (max) = 20V
s1G s PP18V5 DCIN ONEWIRE s /D R
MIN LINE WIDTH=0.25m lél
in s
N = C69151 R6917 d R6911'
0.1UF — 270K ’ 470K
<Ra> 30% 7 If ADAPTER_SENSE > Vth 1/18W : 1/18W
95 o 1 225 2 ME-LF ME-LF
cramp24028 R6 913 432 then turn off FET 402, 402,
1
- D6900 1O%£§ R6297102 ONEWIRE EN ONEWIRE PWR _EN L DIV
CRITICAL »%EE%“ CRITICAL 5k Vgs = 11.750V @ 20V DCIN
022 #2128 ScrITICAL R6918! Vgs = 7.63V @ 13V DCIN RE91 2
s U6915 402, 06915 | (P): S70R 330K
ONEWIRE DCIN DIV 1 LM397 SMENTORE o 1128 1/188
¢ <Vth> v+ SOT23-5-HE s ME-LE MF-LF
4
ADAPTER SENSE <Rb>1 ONEWIRE OVERVOLT — 165, ab3,
R6914 ONEWIRE ESD 3 v Mt ONEWIRE PWR EN L
+ 1 A
109K R6916 sle” s 106917
B 2 270K ‘
Lgiew 25 —L—0.001UF
) —N
102, 1/18W L83 Q6915
MFZ%E 2 CERM SSM6N15FEAPE
2 <02 sorees R6910
1K
i i i SMC_BC_ACOK_RC 4 1 2
The chassis ground will otherwise float and can Vth = vdcin * (Rb / (Ra + Rb)) Voltage divider from DCIN ensures Q6901 [y
send transients onto ADAPTER_SENSE when AC is 1 L . N N 3
nnected = Vth = Vvdcin / 2 Vgs is met when SYS_ONEWIRE is high or low. C69101 éfg
connected. Q06920 used as bilateral switch to ensure 0.001UF 402
i SYS_ONEWIRE doesn't drive unpowered U6990 %8{’7 N
2{46 93%0 CRITICAL CRITICAL CERY
116w 06920 = 06920
MEoLE SSM6N15FEAPE o ~ SSM6N15FEAPE =
2 SOT563 (&) (&) SOT563
44444L ® *® J44447
o] 2] | sYs ONEWIRE BILAT © T8 T2  svys ONEWIRE =TS 12 43
vV "G3 t" S 1
3.425 Ho upply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6905 90
—PP18V5 DCIN CONN 1A‘AA 2 HN2DO1JEAPE
5%
M/ %% | PPDCIN S5 P3v42G3H N
805 MIN_LINE WIDTHiO.’S mm M lPPVIN G3H P3V42G3
MIN NECK WIDTH=03 mm . 9 , ’ P3V42G3H_BOOST
—PPVEAT G3H_P3V42G3 1
VIN_LINE WIDTA-0.4_ i 5 C6990 ! 3 6 C6994 !
VBN THEEETHIRT =025 " ne—Ne 100F —— VIN BOOST 0.220F CRITICAL
U6990 1,6995
LTE;(LJZ%EESS 33UH =PP3V42 G3H REG
L SHDN*CRITICAL " ’ m - Vout = 3.425
NC BIA 5 . CDPHAD19FHF-5M
CRITICAL 2 _|nc e OTRUE 200mA max output
o0 Battery Connector ol 2 (Switcher limit)
BAT-M98 GND C6995 !
T L6950 ) ;
10 T 1716w
O FERR-50-0HM ) 2 =
1 PPVBAT_G3H CONN_F ! 2 PPVBAT_ G3H CONN-: o e 1 C6999
2 MIN_LINE_WIDTH=0.6 mm SM-LF ) P3V42G3H_FB
o1 YOR=HEFELHIRYH=0-4 nm <Rb>
o
4 =SMBUS_BATT_ SCL R6996
5 =SMBUS_BATT_SDA 200K
6 SMC_BS ALRT L 0 o
7 CRITICAL , 402
8 - o
; 1C6950 D6950 CRITICAL
— 0.001UF CLAMP24025 J6955
T 8% 78171-0005 Vout = 1.25V * (1 + Ra / Rb) =
- I 2 ek M-RT_Si
516S0698 GND_BATT_CHGND 1 =PP3V42 G3H BATT s
2 <«—» =SMBUS BATT SDA D
3 «—» —SMBUS BATT SCL D
4 4 SMC_BIL BUTTON_DH_L
5 o 03 DC—-In & Battery Connectorg
YNC_MASTER=T18_MLB YNC_DATE=12 2
O c6954 1| 6953 | 6952 ' 6955 SYNC _MAS 8 SYne /067200
0.0010F —— 0,,0010F NOTICE OF PROPRIETARY PROPERTY
518380588 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 051-7546 A.0.0

d} APPLE INC.
. 60 26

NONE
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FROM ADAPTER

. _PPDCIN S5 CHGR Inrush Limiter Reverse—-Current Protection

PPDCIN S5 CHGR R
MIN_LINE _WIDTH=0.6 mm
e
D7005 |'R7060 70601 R7065
Z 1ss41g < &J0K 0.1UF —— 100K
SOD-723-HFS 116w 30% 1 1|23 els|t 1/18w =PP3V42 G3H CHGR. .
ME-LF 228 2 ME-LF
2402 402 L4 I - 402,
CHGR_AGATE DIV N 5 GRAITICAL CRITICAL ¢ . CHGR SGATE DIV | )
VNGBS T R ART] A QPROTEATIAZER01 [T VNS IBTES 1 C7070 R7070 RJ074
1 1 —— 0.1uF Rt 5a
R7061 R7066 —— Tox 1168 2316w
3P 0K § 63X 2 g ME3hs gzte
290K "t u7070 . ” ’ ’
ME-LF 56|78 8|v|ale MEF-LF - 1 CHGR AMON -
2402 402, TL331 _ . 66
S0T23-5 cC 3
PPDCIN S5 INRUSH CHGR_SGATE i R7075 clamps CHGR_AMON when chérger is
MIN_LINE WIDTH fo.g mm ﬂ%%#é‘éﬁ—%%%% 8 25mm - not powered to counter TL331 bias current.
VoLTAGESTA By Ot ™ SRR e P SGATE POVl VREF 3P, Q7074
2 R somgé\] SFEAPE
R7071 T I oy 97074
1.82K SSMGN1SFEAPE
T3 S 50T5
1/16W 71s T G|s
MEIE5, AMON_CLAMP
s 6|2
-4 [PP5V1 CHGR_ VDD
(CHGR_AGATE) NOSTUFE TO SYSTEM
B D7040 =PPBUS_G3H
(CHGR_DCTIN) TIQ 2 !
R7021 15541
1 10 2 SOD-723-HF
VoY V CRITICAL
STGNAL_MODEL=EMPTY 5% B . 1 CRITICAL
1C7020 HELEE = CHER CSIL R P R7020 F7040
f— 98.°047UF 0.5% 8AMP-24V
— 10% 1w
tev . 1206
2 CRRM R7022 s CHGR _CST R N MEF
.« =PP3V42 G3H CHGR RZO701 102 O T, 0612
PP5V] CHGR VDD ¢ 1 AAA 2 o PP5V] CHGR_VDDP ’ 2
RS A T W T F R T e 8O
Z0:Z mm % 0.2 mm — = T
ACIN pin threshold c7002:1 VOLTAGE—‘J iv Pldé}EVF\l VOLTAGE=5.1V . MEGBF VOETXEgKTVB\JID\l;Hfo 4 mm . CRITICAL 3§ CRITICAL
is 3.2V, +/- somv 10F 30mA max load 402 Cc7001 J*C7030 L|*C7031
Y 189 7 e Cc70221 1C7021 22UF 22UF
i v XOR 10V 0.1UF —— 0.1UF v v
Divider sets ACIN 202 2{51} 2 %8{% —_1 %g\g 2 %g\ﬁ —TANT 2 %g\ﬁy— AN
threshold at 13.07V o ° 0 22Y 2 2 g2¥ CASE-D2-5M CASE-D2-5M
— - ~ 402 402 :
Inpui ) impedance of ) ~40K meets VDD VDDP = 1 5|
§ sparkitecture requirements 12 VHSTCRITICALAGME i CHGR AGATE = = CRITICAL
R7010 s o> =SMBUS_CHGR_SCL 11]sc,. U7000 cgrp[28 . cHGR csT P 7030 1C7032 |1C7033|1C7034
30.1K D BUS GHGR SDA . OEN e CHGR CSI N 4 H Q —L Tur —— 1uF 1000PF
L/ raD—=5HEY e g compE— = RIKQ3Q5DPE — 105 % 50
— LFPAK-HF
bk, VREF = 3.2V, < 300uA 4 q  BeaTE{16 CHGR BGATE 1C7035 H 250 2 585, 253
I v NCX—VREF © pcIN| 2 CHGR_DCIN —— 04, 1U0F CRITICA
CHGR_ACIN 3lactn < 8% ‘ 1
2 Boo1| 25 | CHGR BOOT 2 %35 , L7030 L
R7011" CHGR_ICOMP 5|rcomp ™ eare| 24 | CHGR UGATE 1 4.7UH-10.2A
9.31K CHGR_VCOMP 7lvcomp OMIT  puase| 23 CHGR_PHASE _— 2 , PPVBAT G3H OC6HGR REG
% MIN_LINE_WIDTH= mm - N MIN_LINE_WIDTH= mm
CHGR_VNEG 8 - FDA1254F-SM
R VNEG LGATE| 21 CHGR_LGATE U KohE o 2 ™ VBN THEEETHIRT 0% ™R TICAL
s, s CHGR _CSO_P 18 lcsop B B
“CHOR G50 N s (OD) TRKL* L3 TP_CHGR_TRKL 1 C70401], c7041
‘ ¢ 20V/V awon| 2 CHGR_AMON ED - o CRITICAL 22y }QOQOOPF
SIGNAL_MODEL=EMPTY a 25V
1 C7050 £ 32V/V Byoy 12 CHOR_BMON LoD F Q7035 CRITICAL gokyagig\éz 2 %55
O LUF g EPPlgreox SCHERACOK—pm - ’* RIKO305DPB R7050 cReETRETE CRITICAL CRITICAL
5 4 z z - b
2 yof E /%8 F 091 - HAT1127H HAT]127H
15 o P 15250542 i = Ak s L1127
af o 7056
0.0010F V! PPVBAT G3§ 4 Q7055 Q © PPVBAT G3H CONN
24 4 3 [ MIN-RECKWID g s PPVBAT G3H FET | @a N MIN-NECRWIBTH-0:% Ny
402 VOLTAGE=T2.6 7 1 1 %] lD %%N ]LV']%](\ZIE w%g%g 8 [ xm li — VOLTAGE=T2.6V R7056
OlufF —— VOLTAGE=T2. ~
XW7000 10% —— o—— — ™M
b - . C7055 1852 ; 1C7058 L
i 5 Max Current = 8.5A 10F 0% < L0 aUF %g%
e (L7030 limit) = 389 e o o
£ = 400 kHz 6058 056 %85
L 1UF
R71%51 BATT POS_GATE
! 2 s 1 CHGR_CSO R P ~R7057
R71052 330K
a0z 1 2 3% CHGR_CSO_R N CLE
‘1187%0PF (CHGR_CSO_P) ’7 AN = Iﬁ%w
2o%, (CHGR_CSO_N) -
%55 E c0s _GND_BATT CHGND |
(PPVBAT_G3H_CHGR_R)
1C7042 C70001 1C7011 C70051 1C7026
—— 0.033UF 1UF —/— —— 0.01UF 0.1UF —— —— 0.001UF
—— 10% 10% —— —1— 10% 10% —1— 1o%
1gv 18\/ 18\/ 2%\/ 58\7
2 XS5R X5R 2 2 CERM X5R 2 2 CERM
402 402 402 402 402
GND_CHGR_AGND
MIN-NECK—WIBTH=0:3 mm PBus Supply & Battery Chargen
VOLTAGE=0V
SYNC_MASTER=M99_MLB SYNC_DATE=12/10/200
) NOTICE OF PROPRIETARY PROPERTY
M99 differences from last sync on 12/02/07 to T18 MLB:
1. L7030 changed from T18 MLB inductor to 15250542. THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
2. Added Q7056, C7058,R7055,R7056. . RCREES To THE FOLLOWING v TNC: THE FOSSESSOR
3. U7000 Thermal Pad is now connected to GND, not through XW. I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
4. Q7060 and Q7065 changed to 376S0667. II NOT TO REPRODUCE OR COPY IT
5. Q7055 and Q7056 changed to 376S0666. III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION STZE |DRAWING NOMBER REV,
35351811 1 IC,ISL6258,BAT CHARGER, 28P, 4X4,QFN, 1 Uu7000 CRITICAL ISL6258 2S5 Battery Default D 051-7546 A.0.0
35351832 1 IC, ISL6258A, BAT CHARGER, 4X4MM, QFN28 u7000 CRITICAL ISL6258A 3S Battery Default Cil'j APPLE INC SCALE, SHT OF
NONE 61 96
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=PPVIN_ S5 CPU_IMVP These caps are for Q7100 These caps are for Q7102
R7120 CRITICAL CRITICAL CRITICAL
10 C7108¢* Cc7117"} 1C7109 C7155" 1 1C7154
A\ ﬁ&‘ﬁ%&jﬁmﬂg? T 1ooolrég 2908 % == IpF 220F = 220F T
5 MIN_NECK_WIDTH=0. MI G 5 T o % e
1/16W VOLTAGE=T2.6V C71961 3Y 2 v 2 2 42¥ . 25V 2 2 g2¥
gu3 0-1pE — 423 85 55
16V
X5R 2 —
s _=PP5V_S0 CPU IMVP 402 1 CRITICAL -
R7Gt2 * « ; = = \@7100 =
o DPRSLPVR | DPRSTP PST Operation| Mode 4 }& RJKO305DPB
PP5V_S0_IMVP6 VDD LEPAK-HF
: 2 MIN LINE WIDIH=0.25 MM 0 1 1 2—Phase CCM =
1/ VoNTAGE sy DTH=0-2 M C71261
e 1E ’ 10F 0 1 0 1-Phase CCM CRITICAL =PPVCORE_S0_CPU_REG .
188 71— L71
R7121 %g; il 0 il T-Phase | DCM 73 0 36050390 Covonm | 44A MAX CURRENT
. _=PP3V3 S0 IMVP A K0 PP3V3 S0 _IMVP6_3V3 1 0 0 1-Phase DCM o o (IMVP6_PHASET) o LYY Y L2,
1w MIN-HESRWIBTHZ8: 3 M PCMC104T-5M
MESLE VOLTAGE=S. 3V 1 C7135 5| XW7103 XW7104 C71561
. s s
PP =PP1V05_sS0_CPU 7130 - ‘ 40.°7UF CRITICAL , ) 1000@%
'R7199 CO 1urF —— R7197 2 §<?1§YCERM ! Q7101 )ﬁ)gz
- 1uf 10K X358 R . IMVP6_VSUML © IMVP6_VO1l
68 18% 7 5 [S RJK0328DPB
P/ 16w 135 HELTE — LFPAK-HE 'R7104 =
MF-LF 402 =
R7119 2402 ? 1
s oo_PM DPRSLEVR 1 422 P PP P ;;1‘%
1% 1l 2 3 402
1/16W R7198 VIN VDD PVCC . . C7103 2
MiosT 0 > IMVP6 _VID<6> o 4 luips soor1|26 e IMVP6 BOOTL %72122; 77%721215 R7100 0.220F
1110 @ CPU_PROCHOT L 1 2 IMVEe VID<5e - 2 . IMVPE BOOT2 <2208 —— —— 0,220 , LOK 1] 2
VoYV [ > v1ps 7100 5002 2 58% 58% AN\
1 /0w oo o> IMVP6_VID<4> o e U e X582 ?EER N 1A
LAYOUT NOTE: et o> IMVP6_VID<3> o 4% Jvips 8 uoatei2® o IMVP6 UGATEL = Mgai}f aov,
Place R7126 in hot oo Oy LMVP6_VID<2> % Jvipz O 2 02
—>— se < IMVP6_PHASE1 1
spot of reg circuit. > o> IMVP6 _VID<1> IGED] Ve 4 puasEl 2{761521
CRITICAL ! oo D IMVP6 _VID<O0> 7 oo ©  Learsi3? o IMVP6_LGATEL %j»'low
[&)) N ME-LF
A . 3
R7126 . o711 20 5 [y CPU_DPRSTP_L o doprsTes @ paNp1? (GND) 5603
470K i s IMVP_DPRSLPVR > loeRoteve 1sen1|24 ez IMVP6 ISEN1 (IMVP6_TSEN1)
402 [ > CRU_PSI L > gps1*
Ry 2 1 @ur}IMVP6_IMON < JwoN e veatss ! = IMVP6 UGATE2
i s prasE2[?® o IMVP6 PHASE2
RT12 T + @o—VR_PWRGD_CLKEN_L -« Udcrx_one Leate2| 20 e IMVP6_LGATE2
1127 - oD IMVP_VR ON R > lvr_on wpalze  (GND)
A -« @m_VR_PWRGOOD DELAY -« |pcoon Fenpz <HD 5
1/16W -
e IMVP6 VR TT L - Rt ),
4025 IMVP6 NTC ¢ lyre tspng|” e2 IMVP6 ISEN2Z u (SI%IITOISAL
I(Sgggnsqogi_ - 7 lsorr vsom 12 IMVP6_VSUM 4 [ RJK0305DPB
] 0 ocsst|?_e: IMVP6_OCSET ‘ ] RJKOS
<. IMVP6 _RBIAS 4 lrp1as vollf__IMVP6 VO
. o NO STUFF
(GND_IMVP6_SGND) broop|X® _ IMVP6_DROOP Cc7116 CRITICAL
. . = IMVP6_ VDIFF 3 lyorer 0.001yF —— L7101
orsll7 o IMVP6 DFB . 185 T 1 2 3 0.36UH-30A-1.05MOHM
5
1C7106 R7113 2 IMVP6_FB2 2 leg2 CERM 2 L4 (IMVPG_PHASE2) o LYY Y L2 |
—— 0,,001UF 1K .. IMVP6_FB L les | PCMC104T-SM
2 2% L/16 2 IMVP6 COMP ° lcour N E XW7101 XW7102 .
CERM e TMVBE VW 5 - c7131 . i i Cc7157
402, vw R7116 2 1 1000PF
IMVP6_VDIFE_RC 0.010F —— 13.3K CRITICAL 30%
25 | s 1% g iﬁlg;ﬂ . = (37102238 : IMVP6_VSUM2 2 IMVP6_VO2 5 2
q F ¥ > RJK DPB
R7LLL) ['R7109 oo rean o 2402 M AN ‘ 1
K R7107 N
1% 21 49 SIGNAL_MODEL=EMPTY (IMVP6 Q)
1/ - - 1
uE GND_IMVP6_SGND i i 16w
MIN-HECRWIBTH=0:38 MM 1C7134 PfJKl 15 RZ 1631% 1 2 3 e
’ VOLTAGE=T L —L0.068UF L <61K R7105 c7104
- T 18% 1/16W 1/16W 0.22UF
10K
2 CERM ME-LF MF-LF . 5 e
| 62 5402 402, . L AN ]
— IMVP6_VO_R = 1 sw 10%
e = ME-LF 10V,
402 < )
1 1
R7106
(IMVP6_ Vi) c;:;ii}ci-m 3, 65%
. . . 1710w
CIF01: ?7811% 0 Gii28 L 10ROHM-5% 663"
. U —— o 10% —1— 0603-LF
85T i??ﬁ CERMG,)}%}{ 2 ; (IMVP6_TISEN2)
502 2402 402
(IMVP6_VSUM)
(TMVEG_COMP) Place R7131 Between L7100,L7101 and CPU (IMVP6 o)
R7122
. IMVP6 VSEN P15 fQn 2 CPU VCCSENSE P (i s
R7123
s1liz IMVP6_VSEN_N ' AQN 2 CPU VCCSENSE N g
NO STUFF 5%
C7121 ¢ &f;i“—
R7160 0'22]7305:: 105 — 1
0 XW7100 6.3 2 ooV, L
.. _IMVP_VR ON ! 2 IMVP VR ON_R ., -~ iex cERy gy

; 1 2 IMVP6 CPU VCore Regulator
e SYNC_MASTER=M87_MLB

1/
M SYNC_DATE=10/17/200

o

1
.. _IMVP6 OCSET N - _NECK_ = =

.. _IMVP6_VO - -

NOTICE OF PROPRIETARY PROPERTY

~LMVP6_DROOP i Lie WIDTH-0.25 M N NACK WIDTH=0.20 i ()
IMVP6_ DFB - - AGREES TO THE FOLLOWING
_IMVP6 DEB  MIN LINE WIDTH=0.25 MM  MIN_NECK WIDTH=0.20 MM ¢ o . ONETDENC
IMVP6_SOFT _ _ .. IMVP6 PHASEL _ _ . IMVP6 PHASE2 _ _ I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
MIN LINE_WIDTH=0.25 MM __ MIN_NECK WIDTH=0.20 MM _(—] = MIN_LINE_WIDTH=1.5 MM MIN NECK WIDTH=0.2 MM ¢—] 2 MIN_LINE_WIDTH=1.5 MM _ MIN_NECK WIDTH=0.2 MM (] e o . R

IMVP6_RBIAS _ - L & — IMVP6_ BOOT1 IIN_LINE_WIDTH=0.25 M ITN_NECK_WIDTH=0.2 ., _IMVP6_BOOT2 B B _ ) g _ IT NOT TO REPRODUCE OR COPY IT
IMVP6_ VDIFF - - IMVP6 UGATEL - - .. IMVP6_ UGATE2 _ _ p— III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
—MMQWG — MHJL_S_MM_MW - [_] ] 62 —MLN_LIN.E_ELDIH_O__S_MM_MLN_NECK_NLDIH_O_J_MM_G, - ] -
IMVP6_FB2 MIN_LINE_WIDTH=0.25 MM MTN NECK WIDTH=0.20 MM (— IMVP6 LGATEL = 2 - 2 3 - ., _IMVP6_ LGATE2 _ _ - _ _ - SIZE |DRAWING NUMBER REV -
MMWMM_G IMVP6_ ISEN1 - ) = L & = .. _IMVP6 ISEN2 MIN_LINE_WIDTH=0.25 MM _MTN_NECK_WIDTH=0.2 MM — D 051-7546 h0.0
IMVP6__COMP MIN_LINE WIDTH=0.25 MM  MIN NECK WIDTH=0.20 MM (— IMVP6_VSUML _ _ - = & - .. _IMVP6_VSUM2 MIN_LINE WIDTH=0.25 MM MIN_ NECK WIDTH=0.25 MM (—

., _IMVP6 VW MIN_LINE_WIDTH=0.25 MM MIN NECK_WIDTH=0.20 M ¢— IMVP6 VOl B B - B 3 - ., _IMVP6_ VO2 MIN_LINE WIDTH=0.25 MM MTN_NECK WIDTH=0 .25 MM (— Cil'j APPLE INC. SoATE SHT oF

IMVP6_VSEN_P a7 c2 _IMVP6_VSEN_ N - N = MM NONE 62 96
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. =PPVIN_S5_P5VP3V3

> .
CRITICAL
R7%64 C7280 |,
CRITICAL #\M/\M_ESTiR 2
P5VP3V3_VREGS .
C7240 *|4 1 C7241 L lew 2
22UF 1UF F-LF
208 l?’{ P5VP3V3_VREG3 MAO’?
ony-Tony 2 2 kem 5
R7224 P5VP3V3 VREF
P5VS5 VBST R 1 C7203 1 1 C7205
5 A C7200 10UF 10UF
= 1716w 203 208 Cc7264 =
MESLF v , 6.3V -
CRITICAL 402 2 © o e 0.1UF ——  CRITICAL
= o C7201 o
f=365KHz Q7220 — A VIN  VREF 0.220F —— cons Q7260 b bbb f=460KHz
RJK0305DPB = £ 14 rpsa REG3|E i — FDMS9600S
. =PP5V_S3_REG LEPAK-HF L - — Jov o, — MLD =PP3V3 S5 _REG .
4 17 102
TONSEL VREGS
Vout = 5.0V 07201 ” : Vout = 3.3V
5vs5 22| 9 5
CRITICAL P5VS5 VBST VBST1 QFN VBST2 P3V3S5 VBST CRITICAL
6A max output H=0.6 mm MIN_LINE_WIDTH=0.6 mm < 5.5A max output
L7220 3Pk H=0.2 mm P5VS5 DRV 21y gygy TPS51125  ooool10 P3V3S5 DRVE MIN_NECK_WIDTH=0.2 mm L7260
(Q7220 limit) 2.20H-14A 0.5 GATE_NODE=TRUE GATE_NODE=TRUE HTN LINE_WIDTA=0 .6 o1 4.7UH-5. 58 (L7260 limit)
LYY Y Lz roz P5VS5 LL 2011 BPIER P3V3S5 LL VENNECKWIPTRTO-2 10 LYY Y L
RITICAL THLP2525CZ—SM1 i SWITCH_NODE=TRUE SWITCH_NODE=TRUE MIN_LINE | H=0.6 mm szO STUFE CRITICAL
c P5VS5_DRVL 19pRvL1 pRvL2[12 P3V3S5_DRVL VENNECKWIPTRTO-2 LI R7262" )
c7252 |, Cc7250 NO STUFF TE_N RUE GATE_NO C H=0.6 mm 1% Cc7290 Lt Cc7292
o H-0.2 mm
330UF 10UF — R7222 CRITICAL (P5VS 24v01 vozl? (P 5_v02) ° <
208 : Lo
POLY-TANT Q7225 — R P5VS5_VEB 2yrp1 vEB2| S P3V3S5 VEB 02 s,
CASE-D3L-5M1
RJKO0301DPB =l P3V355_RC
LFPAK-HF L P5VS5_ENTRIP UeNTRIP ENTRIP2/S P3V3S5_ENTRIP
veLk[18 L
100PF pGooD| 23
2 s 3P 2
XWT7220 e Enol 2 NO STUFF XW7260
1 s GND THRM_PAD R7206 o
= ) ) =
= a3 Y 75K
15 PLACEMENT_NOTE-Place XW7260 next to L7260.
PLACEMENT_NOTE-Place XW7220 next to L7220. 116w
40. e
PP5V_S5_REG_XW PLACEMENF_NOTE-Place XW7200 next to U7200 pin 15. 2 402 P3V3_S5_REG_XW
e
PATH=I1623 1
R7260
'R7220 XW7200
GND_PS5VP3V3_SGND { } 2
LINE_WIDTH-0.6
'R7261
One master PGOOD for both 5V| and 3V3
s (OUT—B5Y3V3 PGOOD
Q7210 |2l
SSM6N15FEAPE
sorses | Kh
; =PP3V42_G3H_PWRCTL N
68 M
7 sy
7211 2f
SSM6N15FEAPE
S0T563 Kn
s
i
o slc ™ sTg
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS : =
PART NUMBER
Q7210 L
37650668 aLL SSM6N1SFEAPE =
SOT563
ALL es _P3V3S5 EN L |

M99 differences from last sync on 11/01/07 to M88 MLB:
1. L7260 changed from M88 MLB inductors to 15250693.
. Q7220 changed to 37250512. Q7225 changed to 376S0511.

2
¢s =P5VS3 EN z U7200 changed to 35352087.

. Added R7200, R7220,R7221, R7260,R7261, C7201. 5V / 3.3V Power Supply

SYNC_MASTER=M99_MLB SYNC_DATE=01/09/200

NOTICE OF PROPRIETARY PROPERTY

THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSO
AGREES TO THE FOLLOW

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 051-7546 A.0.0
APPLE INC. SCALE SHT OF
NONE 63 96
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=PPVIN SO_DDRREG_LDO

=PPVIN_ S3 DDRREG

CRITICAL | CRITICAL
C733O C7331"
2217LJE:

=

w

w

N
i

O(')

O\]

w

SHA
e
Wi <o =]
FevIe
X0

Sw
g
S

N <P

. _=PP5V = 2
POLY-TAN
PP5V_S3 DDRREG V5FILT CASE-D2-SM 603-1
VIN_LINE WIDTH-0.¢
MIN-NECK WIDTH-0.2 mm
VOLTAGE=5V l
- 5
01 51 CRITICAL
X b; ]Ej — 0 M Q DDRREG_VDDQSNS Q733 0
ng 2 \;Z 2 VSIN VSFILT VLDOIN RIK0305DFPB
65 P R7310 LEPAK-HE
1qK
6 |comp VDDQSNS| %
1/16W RITI AL
CRITICAL onE Mé:}};% © %O
> =DDRVTT EN 10 Is3 VIT Enable 2 3 1.0UH- 13A 5.6MOHM
- =DDRREG_EN 11
= DDRREG BGOOD = s5 VDDQ/VTTREF Enable vBST DDRREG VBST (DDRREGm BST) 1 m 2
e poon vooa #5000 U300 EEHETIEN T ecusoss-sn | CRITICAL
.»s =PPVTT S3 DDR BUF TPS51116 DDRREG DRVH 1
‘ ‘ 10mA max load s lvrrrer QFN pRVH GATE_NODE=TRUE 5 *(3:370?%%40
. =PPVTT SO0 _DDR_LDO - 20%
: MIN LINE WIDTH=2 m SYM (2 OF 2) LL DDRREG LL (DDRREG_LI.) CRITICAL 2 2.5V
MIN_NECK_WIDTH=0. 24 [VTT WITCH_NODE=TRUE MIN_LINE WIDTH= mm POLY
Vout MIN_NECK_WIDTH= o mm Q7335 CASE-—
XW7360 DRVL DDRREG_DRVL (DDRREG_DR! L) RJK0301DPB CRITI
™ CGATE_NODE=TRUE MIN= ﬁEcK WIDTHig 5 mom LEPAK-HE
{ } 2 DDRREG_VTTSNS -
2 [VTTSNS cs DDRREG_CS 5
CRITICAL CRITICAL NC x—Z{NCO 2
C736O 1 1 C7361 NC w12 el VDDOSET|_ 9 DDRREG_FB cRSEYCAAEN
F—— ——22
6295 T T 50§V VTTGND _ THRM PAD GND PGND CS_GND
5 BRm 2 2 3e
XSR-CERU %35 -CERM B 9 B ) o PLACEMENT_NOTE=Place next to 07335XW 7335 =
SM
: DDRREG_CSGND (DDRREG (" CND)
VIN-RECETIBTHZE: 2 oo AL
(DDRREG DDQSNS)
VIN_LINE ATDTE-U.2 mn
, MIN_NECK_WIDTH=0.2 mm
01 (DDRREG_FB)
. XW73000] n
3 e Vout = 0.75V
R
2

GND_DDRREG SGND

=PPDDR_S3 REG .
1.50V or 1.80V
15A max output
(Q7335 1limit)

400 kHz

2

XW7345

|

o
o
W

NE<eT O
SR

omown

~
&
o

VOLTACE =0V

PLACEMENT_NOTE=Place next to C7345
1

1.5V DDR3 Supply

SYNC_MASTER=M99_MLB

SYNC_DATE=12/13/200

NOTICE OF PROPRIETARY PROPERTY

THE INFORMATION CONTAINED HEREIN IS THE
OMPUTER,
RGREES To THE FOLLOWING

Y OF APP

I TO MAINTAIN THE DOCUMENT

TETARY
R

THE PO

IN CONFIDENCE

IIT NOT TO REVEAL PUBLISH WHOLE OR PART
051-7546 A.0.0
:
NONE 64 26




. =PPVIN SO0 PS5VRTS0 MCPCORE
CRITICAL
Cc7510%, [*C7511
22UF 1uF
2
X
6

SI7110DN

L
—=
PuReR-1212-8-5r ]
]

— J
}L MIN_LINE _WIDTH=0.6MM CRITICAL
— . =9- 1 1 L C7 1 1C7 1
R R7500 7501 J—gq oo %0 Lk S
113 18% N (Internal 10-ohm path 7 10% 20% ~ N 108
LELel 2055% from PVCC to VCC) 305 CEQLY-TANT 56851
402 PP5V_S0_MCPREG VCC 5
e NI I STBHG S I e
CRITICAL N = VOLTAGESSY v - CRITICAL L
P7511 PUIN P5VRTS0 JMCPCORE PP3V3 S0 MCP_VREF ] 07560 -
s1f71080N ., (PSVRTSO_LGATE) (MCPCORESO_UGATE) | RJK0305DPB
PWRPK-J212-8-HEF G _ =
j MIN-NESRWIBTH=0: SMM C7500¢ C7504+1 C75031 17502 [MINREEEIRHEE S W 1] LEPAK-HF
GATE_NODE=TRUE 1OUE o 1U}§ —) 1U}§ — 4 ~C7UF GATE_NODE=TRUE
: 0 BOOT) 3% 5 e 1897 19T S 604
e (PSVRT 1 Z5R X5R X5R X5R~CERM
MIN-RENEIBTEZS S 805 PVCC VCC VREF3 402-1 Max load 100ma 40271 402
7 PP5V_S0 MCPREG_LDO 1
1C7514 = Do) VOLTAGE=5V = %7252%§ R5425
CRITICAL — 0. 22UF VN LDOREFIN (SCMD) 53 CRITICAL 0.001 Vout = See below
_PP5V RT REG L7510 o 1% PS5VRTSO_BOOT 17 |pooTi CRITICAL BOOT2| 24 MCPCORES(O_BOOT CERM-XOX 2 L7560 1%
f = 2.2UH-14A = 2 x5 P5VRTSO_UGATE 15 Jueater U7500 wvearez| 26 MCPCORESO_UGATE 603 0.6UH-30A-1.5MOHM e
Vout = 5.03V LYY Y L (PSVRTS0 _PHASE) P5VRTSO_PHASE 16 |puasm1 PrASEZ| 2 MCPCORESQ_PHASE (MCPCORESQ_PRASE) L (Y Y Y L2 eeucecore_rsense 1 2 —PPMCPCORE_S0_REG
cz-sm NN NERE BTG Gl PSVRTSO LGATE 16 Juoater TST0%3 Loargsl 23 MCPCORESO LGATE MIN NEREIRIEEG 2 1 > s o5
’ STRUE 2TRUE Max rrent: A
SA max output (=PP5V_RTSO_REG) SWITCHNODEZTRUE 10_lour1 OFN ourz| 30 (=PPMCPCORE_S0_REG) FTCH_NODE=TRUE 5 »s 17 __MCPCOREISNS P c75661| Max Cu €
(Q7510 1imit?) (=P5V_RTSO_EN) 14 |mN1 EN2| 27 CRITICAL? " —MCPCOREISNS N 102%50 —|(Q7560 Limit)
_ C7516 9 [BYP X% — L
f = 400 kHz | L W : P5V_RTSO_FB 11 |rB1 REFINZ| 32 MCPCORESO_REFIN Q7565 603 £ cmr?cozg kHz
2 1 [8{(&\77516 P5V_RTSO_ILIM 12 |TLIM1 TLIM2| 31 MCPCORESO ILIM IN_LINE WIDTHA=OQ. RJK0328DPB 1 CRITICH
e E MIN_NECK_WIDTH=0. LFPAK-HF C7565 1
809 29 ASKIP* GATE_NODE=TRUE 3300F C7568
CRITICAL IPLACEMENT_NOTE=Place next|to C7516 2 Jen 100 ReFl 1 PP2V_ SO MCPREG REF 1C7567-—T-20% ——330UF
C7515" - VOLTAGE=2V 1 Your 2 259 T 20%
3300F —— PSVRTS0_VSNS 22 SECER POKL ;B Max load 50uA MCP_PROD . 3 *Z 790% EREE-EE Ly 2 %gg%:%%lﬂ”{
roue 5128 2 NQ-ATQEF  NO STUFF o o R7570" l 5
CASE-D3L-SM1 Cc75201 THRM_PAD GND PGND 48.7K
61.9K 100BF 0.1% I 1C7569
1% o — . 4o 1716w 1 1000PF
1/16W 53¢ o) o o ME — 109
g 4 s At
<Ra> <Ra>| 202
MCP_PROD MCP_PROD MCP_PROD MCP_PROD
'R7521 'R7514 XW7500 1 C7530 R7564! R7571 1 c7590 |'R7580 'R7581 'R7582 .
0 100K 15w 100K 54.9K< | 5 '010F < 475K 237K 110K
5% 1% 1542 0. 15 0.1% — 9 0.1% 071% 0,
1/16wW 1/16W 28% 1/16W 1/isw 183 1716w 1716w 1716w
ME-LF ME-LF 2 CERM ME-LE ME 2 Eomu iy iy iy 4
5402 5402 £ %55 102, 402, gz 5402 d 5402 5402 =
<Rb> - <Rb>| <Rc> <R <Re>
M?I\II\iDLI]FI/]IEEEIRD%S:OS.ENM%J MCP_VIDO_L MCP_VID1_L MCP_VID2 L
Vout = 0.7V * (1 + Ra / Rb) VolTAGEE QY PTH=0 -2
o Sy =P5V_RTS0_EN Q75 Q7580 |24 Q7582 |28
s D Vout = 2.0V * Req / (Ra + Req)
. . SSM6N15FE SSM6N15FEAPE SSM6N1S5FEAPE
o @um-MCPCORESQ_PGOOD S0 s0T563 | Kh soTs63 | KR
o5 @BV, RTS0_PGOOD Reg = Rb || Rc || Rd || Re — —
o > =MCPCORES0_EN " o
2lc ™ sty slc” sig
o D MCP VID<0>
2 D MCP_VID<1>
2 I MCP_VID<2>
MCP79 Rev A0l requires higher core & analog voltage
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
11450382 1 RES,MTL FILM,1/16W,48.7K,1,0402, SMD, LF| R7570 MCP_AQ1
11450400 1 RES,MTL FILM,1/16W,76.8K,1,0402, SMD, LF| R7571 MCP_AQ1 Rev AO1 Production
11450482 1 RES,MTL FILM,1/16W,523K,1,0402,SMD, LF R7580 MCP_AQ01 VID<2:0> VOltage VOltage MCP Target
11450453 1 RES,MTL FILM,1/16W,267K,1,0402,SMD, LF R7581 MCP_AQ01 000 +1.224V +1.060V +1.05V
114s0422 1 RES,MTL FILM,1/16W,130K,1,0402,SMD, LF R7582 MCP_AQ01 001 +1.159Vv +0.994Vv +1.00V
114sS0373 1 RES,MTL FILM,1/16W,40.2K,1,0402,SMD, LH R7570 MCP_A01Q 010 +1.101V +0.937V +0.95Vv 1 O5V / MCP C R 1 £
. r egulator
11450404 1 |Res,MTL FILM,1/16W,84.5K,1,0402, SMD, LE| R7571 MCP_A01Q 011 +1.049VvV | +0.885V +0.90V ore g
YNC_MASTER=M99_MLB SYNC_DATE=01/08/200
11450458 1 RES,MTL FILM,1/16W,301K,1,0402,SMD, LF R7580 MCP_A01Q 100 +0.995Vv +0.830V +0.85V SYNC_MAS 99 — 708/
NOTICE OF PROPRIETARY PROPERTY
11450447 1 RES,MTL FILM,1/16W, 237K, 1,0402, SMD, LF R7581 MCP_A01Q 101 +0.952Vv | +0.789V +0.80V OTICE O ©
11450411 | 1 | was,wms rrom, a/iow,100m, 3 0402, 5w, o7 R7582 MCP_A010 110 +0.913V | +0.752V +0.75V
111 +0.876V | +0.719V +0.70V I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
I1 NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
STZE |DRAWING NOMBER REV-
D 051-7546 A.0.0
Cj APPLE INC.
NONE 65 26
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=PPVIN_ SO_CPUVTTSO

CRITICAL
Cc7690!, [1CT7695
2UF 1UF
20% 30% CRITICAL
oLy—TﬁlSQ\% 2 2 §5X
CROEYpTANY 5053-1 Q7660 ol b b
FDMS96005S
=PP5V_S0_CPUVTTSO | MLP
= 1
CRITICAL F%5§é§5
L7660 1
PP5V_S0_CPUVTTSO VSFILT c Jaw
MIN_LINE_WIDTH=0.6 mm R7679" 2.2UH-14A uE =PPCPUVTT SO REG:
MIN NECK WIDTH=012 mm - 165K 10 1 W 2 PPCPUFSB_ISNS 1 N A
C276201 1 N - 1C7600 e B THLD252507— 51 5 p Vout = 1.052V
S20F - - - TuF (g =N ’ 1C7665
18T VSFILT VSDRY To 18 "ies, 6A max output
¢85 o 402 (Q7660 limit?)
TPS515}A%Z(§QG8{F_%FN14 C7680 : s _1VO5CPU_P f = 360 kHz
- o> =CPUVITSO0 EN 1 |en_psv Ton| 2 CPUVTTSO_TON 00
10% — 71—
o CPUVTTSO_PGOOD 6 14 CPUVTTSO_VBST 5ov 5 1 _1VO5CPU_N
v O PGOOD VBST MINiLINEiwIDTHiO.gMM s 1 ? ' 2
(=PPCPUVTT_S0_REG) 3 fvout brve| 13 | CPUVTTSO DRvH MINNECKWIDTH-0. 2MM XW7665
- - GATE_NODE=TRUE MINiLINEiwIDTHiO . 6MM SM
CPUVTTSO VEB 5 lvrs Ll 12 CPUVTTSO LI  MINNECK_WIDTH=0.2MM
WITCH_NODE=TRUE MIN_LINE_WIDTH=0.6MM 1
CPUVTTSO_TRIP 11 |rrTP DPRVL| 9 CPUVTTS0 DRV, MIN-_NECK_WIDTH=0.2MM CPUVTTSO_VSNS 1
GATE_NODE=TRUE MIN_LINE_WIDTH=0.6MM =
GND THRM_PAD PGND o v MIN_NECK_WIDTH=0.2MM NO STUFF PLACEMENT_NOTE=Place XW7665 next to C7665
= 3 o 'R7670 7670
'R7685 et 100BE
. 1]16W 8s T
?ﬂ. 34K YEoLE CBRM 2
Y Lew XW7 2 402
Bl [po0 <Ra>
2 1 5y2 (GND)
=+ 'R7671
= 20.0K
1/16W
ME-LF
5402
GND_CPUVTTSO_SGND <Rb>
MIN_LINE WIDTH=0.6 mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=0UV
- *
(CPUVITSO0_ VEFER) Vout 0.75v (1 + Ra / Rb)
(=PPCPUVTT_S0_REG)

CPU VTIT Power Supply

SYNC_MASTER=M99_MLB SYNC_DATE=12/14/200

NOTICE OF PROPRIETARY PROPERTY

5]

THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
RTY OF APPL UTER, INC. THE POSSESSOR

PRI .
AGREES TO THE FOLLOWI

M99 differences from last sync on 12/03/07 to T18 MLB: T TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPROI 2 OR COPY IT

1. Tied THERMAL_PAD to PGND. GND and THERMAL_PAD disconnecte
III NOT TO REVEAL PUBLISH IN WHOLE OR PART
SIZE |DRAWING NUMBER REV .
D 051-7546 A.0.0
(:f} APPLE INC. = = =
NONE 66 96
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1.8V SO Switcher / 1.0VEFW SWITCHER

S5 power required for output discharge feature

. _=PP3V3 S3 P1V8S0 ,

CRITICAL
Cz72OO ! L7780
. F
5%\7 (% =PP1V0_FW_REG
Sidm 2 P1VOFW_SW L 2
402-LF = % = 1.001Vv
O rizsisr 1 T<Ra>  [/oUt
= - - L mA max
= c77821 }1{877;82 : a OLIltIIDUt
10%@ — <1 (Switcher limit)
50v
1 ciRy 2 gt g = 2.25 MHz
P1VOFW VFB 7(4:771[?5
Uu7700 Rb — S
DEN-HF ~_ |, < > 5 ?(‘5];
§ _CRI‘:IICAE.YZ@ 'R7783 535
VEB1 n SW 280K
8 lvkB2 O 1%
0 , heled
5 fow CRITICAL L1462
RUN2\ T L7700
TEAD” owp (3(\2(% —PP1V8 S0 _REG .
4 P1V8S0 LX 1 2 .
- ‘ ‘ = 1.816V 1.8V SO S tch
EHVRIBIET M crusioon vout 816 . wlitcner
SWITCH_NODE=TRUE C7701¢* <Ra> 0.3A max output
10PF R7700 , L
T 3V 562K (Switcher 1imit) INPUT RAIL IS 3.3V SO
= CERM 16w
402 A f = 1.6 MHz . _=PP3V3 GPU P1V8S0
7407
P1V8S0_VFB I 1C7705
<Rb> s
4av
'‘R7701 Z xsR | CRITICAL
« mD>_=P1V8S0_EN 280K = CRITICAL
1/16W L776O
. _=PP3V3 FW PI1VOFW ,a02"" TUPZ672%}2 10UH-0.55A~330MOHM
apB SOT23-5 PCAAO31B-SM MAX CURRENT = 300MA
... —P1VSFB_EN 3 EN swls pivecpu_sw:( Y VY Lz =PP1y8 GPUIFPX REG,
Vout = 0.6V * (1 + Ra/Rb) 1
= GND c7762 !
7 1
gr
s =PPVIN SO _P1V05S5 o
MCP 1.05V AUXC Supply s : 1
}?EJ%F X CRITICAL =
2 42Y — Q7770
603-1 2 L SI7110DN
R PWRPK-1212-8-HF
1 s CRITICAL
P5V_P1V05S5 VSFILT - 121 77
R47751 PLVO535 TSEN 1'15‘[’J7H76QOA PLACEMENT_NOTE=P1 XW7775 t to C7775
- nex
AN AR08 LYYz - o ) —PP1V0S5_S5_MCP .
=PPVIN SO P1V05S5 L {?5?;25%K;@IDTH:O:2 mm R7779 PCMBOS3T
F-LF B 12 2 2.43K 5 _
1C7752| M C7751" Ve vee 1C7750 oo Yout = 1.052V
1UF UE — — 2. 2UF 3 max ou u
19% 105 Uu7750 I 19% "%, , CRITICAL 2 L C7776 utpe
2 Z3g X3R 2 ISL6269 2 X5k — 07771 XW77757 7. 90r (L7770 limit)
o0 0 1 oFN B1V0555 DRVH JFH STI7108DN f%Mg] S f = 400 kHz
VIN UG 14 GATE_NODE=TRUE n%g*{iélg%*w%g%g 4 s }—< PWRPK-1212-8-HF 1 >4<¥R CRITICAL
= P1V05_ S5 FSET 7| rsET - - . 402 c7771:
i .
330UF —
‘R7752 « mm_=P1V0555 EN 4| BN BooT| 13 P1V05S5 VBST TBE 208 —~
38.3K i poLy-7ARY 2
77531 1916w 2| recu PHASELLS P1VO5NSgE7LT% E B2-8M
01UF —— »ﬁéii% B i P1V05_S5 PGOOD 16| pGooD ISEN|2 WITCH NODE=TRU
AT 2402 p1vos s5 comp 5| comp ‘
CERY RIS GE%EYSC?DEETREEVL P1V05S5_VSNS L
P1V05S5 VFB 5|FB sonp| 10 — <Ra> -
1 1 8 1
R7753C7755 vo R7780
49.9K 33%55 f— TERB" s TeK
1/16W 28y 2 7 1/16W
e 402 L462
P1V05S5_COMP_R (GND) L <Rb>
C77541 2 L 'R7781
470%% XW7750 s 42K Misc Power Supplies
g5y e
402 1 5402 SYNC_MASTER=M99_MLB SYNC_DATE=12/14/200
GND_P1V05S5 SGND NOTICE OF PROPRIETARY PROPERTY
v MIN_LINE _WIDTH=0.6 mm
VoNTAGE g PTH=0 -2 mm THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
Vout = 0.6V * (1 4+ Ra / Rb) RGREES Yo THE FOLLOWING — [NC+ THE POSSESSOR
(P1 O% 5_ EB) I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
(=PP1V05_S5_REG) IT NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE |DRAWING NUMBER REV.
D 051-7546 A.0.0
(5 moee e ol ——
9
NONE 67 26
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8 7 6 5 4 3 2 1

State SMC_PM_G2_ENABLE PM_SLP_S4_L PM_SLP_S3_L
3.3v 1,05V S5 ENABLE - - - 3.3V,5V S3 ENABLE
Run (S0)
R3080(1)<2 - e PM_SLP_S4 L (PM_S4_STATE_L) —_  —P3V3S3 EN
s 635 _=PP3V42_G3H PWRCTL 2 L _ pP3v3S5_EN L S Sleep (S3) 1 1 0 R B P s — oD <
5%
Soft-0Off (S5) 1 0 0 1
Lriew NO STUEF R7810 2l rR7811 2 R7812
402 1 C7802 Battery Off (G3Hot) 0 0 0 2. 1K S,
0.068UF % ow $¥ew
Q7800 100 . & MF-LF £ MF-LF
SSM3K15FV D3 2 . o2 402 402 e s
SoD-vESH-HE }; o S5 rail PWRGD cunCRMENT _oTE=near UT00
12
1 = ,=PP3V42_G3H_PWRCTL = MAK€5XAS;*E§UE — “PSVS3_EN oD 3
1 g% s > oo o E3V3 S5 _PWRCTL c7840 - DDRREG EN — =DDRREG EN oy o
R7801 0.1uF 1R7840 NO STUFF e
1K : §00K 1C7810 [rC7812
2 . PM_G2_P1V 5_EN — = 5¢ 67 2 . 0.47U0F —
S V- g oS = =P1v0355 EN o, © B . T
= = 1716 © , 0z
YY) 1 C7801 VDD ? G S
SlseNsE 7840 RESET*L RSMRST_PWRGD ,, 1
? TPS3808G33DBVRG4 B
ax v7750 cT 4 |cr S0T23-6 MRAN3 P1V05_S5_PGOOD .,
— GND TPS3808 MR* HAS INTERNAL PULLUP
c78411 N
Other SO0 RAILS PM_ALL_GFX_PGOOD
SO0 ENABLE
6s s =PP3V3_SO_PWRCTL
(PM_SLP_S3_L) PM_SLP_S3_L_R
MAKE_BASE=TRUE
— -PSV RTSO EN  poomy o5 ‘
2| _ R7892
RgTE .. r7880,1 R7881,| R7882, R78832 57884 1R7885 2 R7886 — -esvssomy g
PM_SLP. L 1
oo w0z 5 s o= 2 , 22k 33K 9 10K 5 10K A — =PBUSVSENS BN {5rpy ue
1/16W 1/16W 1/16W 1/16W 1/16W i/16w 1/16W -
1/16W 1) MF-LF 1) MF-LF 1 MF-LF 1 MF-LF ) MF-LF ) RAP;W ) MF-LF
MESLE RN R it Qe sorsenearofasi JECE S T—— —PP3V3_S5_PWRCTL s e
1 T buncenent_vore=neap 600 e 51700 e T N,  ovsso e 7 o 50PGOOD PWROK  —
R7879 MAKE_BASE=TRUE — oD MCPCORESO_PGOOD
o > —
1v2_S0_EN — =P1V2s50_EN oo = —
MAKE_BASE=TRUR - o D CPUVTTSO_PGOOD — R7894:
P1V0550_EN - 0
. oD o P1V8S0_PGOOD  —
P1V8S0 EN — =P1V8S0 EN P - o
AKE_BASE=TRE =S o> - P5V_RTSO_PGOOD —— MELE
[ = I
MCPDDR_EN __ _MCPDDR_EN o cuncmENTRoTE-hear TBE0 €
. AKE_BASE=TRUH — o D P5V3V3_PGOOD e S0_PWR_PGOOD -
- CPUVTTSO_EN - =CPUVTTSOQ EN . - MAKE_BASE=TRUE
AKE_BASE=TRUE p— o) “°
MCPCORESO| EN — =MCPCORESO_EN oo ©° 5 TC7SZ08AFEAPE
MAKE_BASE-TRUE — NO STUFF 2 - \smees
R70891 U788 00— ALL_SYS_PWRGD [BUTy 0 2
NO STUFF NO STUFF 68 5 PM_ALL_GPU_PGOOD 1 2 ALL GFX_PGOOD L,
. 1C7880(1C7881|1 C7882 |1 C7883|1C7 4 | 1 PEu
Unused PGOOD Slgnal — 0.47UF —— 0.47UF — 7%:478\,&8 C7885 C7886 b‘A;‘lyg ?
—— 10% —— 10% — — 10% 402
TP_DDRREG_PGOOD — DDRREG_PGOOD o 2 cex VENTNOTESear wese €L
MAKE_BASE=TRUE — 57500 a7 roady7951 e oteonearvas0n =
LACEMENT_NOTE=nearR760 PLACEMENT_NO’ afu1700 PLACEMENT_NOTE=near{9900 B
EG_PWRSEQ_HW 1.1V GPU ENABLE 3.3V 1.05V AND 1.5V SO RAILS MONITOR CIRCUIT
RZSBKSl Graphic MEM ENABLE place XW0402 if needed to save trace space for pin 7,8
s s =PP3V3_S0_PWRCTL 1 2 P1V1_GPU EN_RC EG. PWRSEQ. HW EG. PWRSEQ. HW
) . _ | _ EG_PWRSEQ_HW _pp3v VMON
EG_PWRSEQ_HW %y 4| R7852 7869 s ZEE3V3_S0_VMO
R7850 MiLF 0 cs s_=PP3V3 GPU PWRCTL P1V8 SOGPU_EN RC O Plvs SOGPU_ENg — =P1V8FB_EN GuD o7 5 o
100K 1716w 1 ] S MAKE_BASE-TRUS — )
65 s =PP3V3_S5_PWRCTL 1 2 EG PWRSEQ H L C78 70
07850 |12 o e soreenees w00 0188
SSM6N15FEAPE = N 75 _GPUVCORE__PGOOD PLACEMENT_NOTE=near U9500 208
ﬁiéﬁgfﬁgfﬂ — =PIVIGPU EN pmy sz o5 ’ G96 GPU requires rails to come - cer 2
in the following order:
NO_STUFF EG_PWRSEQ_ HW| NO STUFF up in t g :
. 1 Cc7850 Q7861 }Ef c7869 1 1) 1.1v vce il
5 0.0220F SSM6N15FEAPE 0. 02208 —— 2) GPU_3.3V u7870 -
EG_PWRSEQ_HW ey comes | K : f—
— —H 2| Cerw — 2 3) GPUvVeore LTC2909 TIE TMR TO GND
Jp— Q7850 |2l = e oo vstn 4) GDDR3 1.8V LI bDEN |l 2 TRST = 200Ms
SSMEN1SFEAPE — - ¢ . J PLACEMENT_NOTE=near 19500 .
e | KR - 5|6 S17 BOMOPTION: EG ~ =PP1V5_S0_VMON 8 =
8 ADJ1 ReT* 4 SOPGOOD_PWROK B
PI_S0_EN_I — GPUVCORE_EN_RC_L ., i 7_lapa2 °
| MAKE_BASE-TRUE — =
1 e NC JL
8 =PP1V05_S0_VMON GND THRM_PAD
= = 0 o
GPUVCORE ENABLE
LTC2909 THRESHOLD IS 3.136V
1.5v 1.05V COMPARED TO 0.5V
EG_PWRSEQ_HW EG_PWRSEQ_HW 4
7863 R7864 =
s s__ =PP3V3 GPU PWRCTL 100K GPJVCORE_EN_RC 9 GPUVCORE_EN o —— =GPUVCORE EN o= 75 o5 EXT GPU PWRGD Pullup
i 5% 1 5% 2 MAKE_BASE=TRUE - Power Control
/76w 1/76w
or " i o o —EP3V3_S0_PWRCTL L P3v3_ S0 PWRCTL SYNC_MASTER=PWRSQNC SYNC_DATE=05/12/200
EG_PWRSEQ_HW EG_pWRSE% HI, NOTICE OF PROPRIETARY PROPERTY
Q7861 c7861 1 R7889
SSMBN\GFF‘:AFF 0.01UF 109K

THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
L THE POSSESSOR

PROPERTY OF APPLE COMPUTER, INC.
1 AGREES TO THE FOLLOWING
Mrﬂu'/) I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
2 FUACEVENT_NOTE=near 08900 HENTROTESeas U1 EG PWRSEQ HW II NOT TO REPRODUCE OR COPY IT
+nCEUVCORE EN_RC_L R7888 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
= 52 _P1V1IGPU_PGOOD Q P3V. P EN 52 P1VBFB_PGOODJ — PM _ALL_GPU_PGOOD 9 6
: - — —B2V3GEY D> & ARE EASESTRUE > ST7E [DRAWING NOWEER =
D 051-7546 A.0.0
N APPLE INC. SCALE SHT OF
NONE 68 96

3 7 6 5 4 3 2 1




3.3V S3 FET 3.3V SO FET

CRITICAL CRITICAL
Q7910
Fncfjrar,;: =PP3V3_S0_FET
=PP3V3_S3_FET 8 s _=PP3V3_S0_P3V3SOFET ©
s _=PP3V3 S3 P3V3S3FET s
s e S N 3.3V SO FET
] - 3.3V S3 FET 951 2 Y
R7912 €7911 1 1 - 2 MOSFET FDC606P
Q7912 10K 0.033VF —— P MOSFET FDC638P )
SSM6N15FEAPE e 16v CHANNEL P-TYPE
A e 510 CHANNEL P-TYPE 930 Cc7930
W0z, c791 R7 .
R7910 ’ 0.01UF RDS (ON) 26 mOhm @4.5V
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p . P3V3GPU_EN_L 2 P3V3GPU_SS | |2 LOADING 1.1 A (EDP)
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Page Notes

Power aliases required by this page:
- =PP1V2_GPU_PEX_PLLXVDD

- =PP1V2_GPU_PEX_IOVDDQ

- =PP1V2_GPU_PEX_IOVDD

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)
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PEX 1.1V Current = 2A
1C8002 |1C8001 |1C8000
- JUF - 4,70F - 22UF
2 Bea 2 Bea 2 Bedt xsa
NC GPU DFM 402 603 805
NO_TEST-TRUE
OMIT
U8000 18003 [1Cc8004 |1C8005
BGA —_ %&J"/F — (2) '%1UF -1 (2) '%1UF
SYMBOL 2 OF 9 —‘;6&\’ 2 £89 2 £89
CERM CERM CERM
PEX_TovDD1 | AK16 102 102 102
PEX_10VDD2 | K17
PEX_10VDD3 | 2K21 1
P71 ] PEX_TOVDD4 | RK24 =
R7| PEX_10VDDS | K27
U7
V6
az7| 1C8008 |1C8007 |1C8006
AD6 | NC PEX_10vDDQ1 | _AG11 p— HJG/F p— 1210'97UF _— %E,%UF
AG6 PEX_IOVDDQ3 AG13 402 603 805
AJS | PEX_TOVDDQ4 | AG15
P35 | PEX_TOVDDQS | 2616
AKLS PEX_10VDDQ6 | _AG17 N Ji
ALT | PEX_IovDDQ7| RG18 L
BT PEX_TOVDDQS | 2622
B35 | PEX_TOVDDQo | 2623 —‘;
7 PEX_TOVDDQ10 | 2624
Az | PEX_TOVDDQ11 | 2625
PEX_IOVDDQ12 AG26 —
PEX_IOVDDQ13 | AJ14 L
PEX_TOVDDQ14 | IS 180ma 10NH
PEX_TOVDDO15 | AJ19 PP1V1 GPU PEX PLLYDD_F LYY Y L2
PEX_T10VDDQ16 | 2I21 ﬂ%%—ﬁé'g%—%%%%ﬁig;%% fm
PEX_I0VDDQ17| 2AJI22 VOLTAGE=T. 2V 1C8017(1C8016
PEX_IOvVDDQ18 | AJ24 0.1UF — 40.6/7UF
PEX_I0VDDQ19 | AJ25 —‘; é@gM 2 éﬁx
PEX_T0VDDO20 | 2927 162 503
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PEX_IOVDDQ23 | 2K23
PEX_IOVDDQ24 | AK26
PEX_IOVDDQ25 | 2L16
PEX_PLLVDD | 2614
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C80730.1ur ;5 PEG D2R P<9> o o
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PEG R2D C p<10> C8040 0-1uF PEG_R2D P<10> AN28 | ppy Rx10 pEx_Tx10| AM27 PEG_D2R P<10>] I 1" 10% 16vx5R 402
PEG_R2D_N<10> AP28 J pEx_RX10* PEX_TX10* | AM28 - PEG_D2R N<10> C8076 0-1uF ;> PEG _D2R N<10> &y 5
PEG R2D C N<10> C8041 0-1uF - - | 10% 16vx5R 402
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PEG_R2D_C_P<13> C8046 0-1uF PEG R2D P<13> AN31 | ppy gx13 PEX_Tx13 | AM29 , PEG_D2R_C_P<13>] o1 | 10% 16vx5R 402 o>
PEG R2D N<13> AP31 | ppy pyiss PEX_TX13% o AM30 . PEG_D2R C N<13> C80820-1uF ; 1, PEG_D2R N<13> o,
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Page Notes

Power aliases
- =PPVCORE_GPU
- =PP1V8_GPU_F

required by this page:

BVDDQ

Signal aliases
(NONE)

required by this page:

BOM options pr
(NONE)

ovided by this page:

OMIT
NBO9P-GS
BGA
. _=PPVCORE_GPU Lil SYMBOL 9 OF 9 vio
L12 v21
?2?A @ 22?/?2?MHz Core/Mem Clk for VDD I13 V23
L14 V25
C€8100 c8102 L15 Wil
L16 W12
L17 W13
118 Wi4
119 W15
120 Wi6
L21 Wi7
122 Wis
123 W19
124 AD24
C8105 125 W21
—— 0.47UF
—— 10% M12 W22
2 cimm-xsr M14 W23
o M16 w24
M18 W25
M20 Y12
M22 Y14
M24 Y16
P11 Y18
P13 v20
P15 v22
P17 v24
P19 AB11
C8115 P21 AB13
VDD VDD
v P23 RBLS
iov
cerm P25 RB17
102 | [ >
R11 RB19
R12 nB21
R13 nB23
C8120 c8121 c8122 Ri4 AB25
—— 0.1UF 0.1UF R15 AC11
i R16 AC12
2 CERM
102 R17 AC13
R18 AC14
R19 AC15
R20 AC16
R21 AC17
R22 Ac18
R23 AC19
R24 AC20
R25 ac21
T12 ac22
T14 ac23
T16 AC24
=PP1V8 GPU FBVDDQ T18 AC25
T20 AD12
T22 AD14
T24 AD16
V11 AD18
Nvidia PRD for GB-128 uses 4x4.7uF, 8x0.47uF, 16x0.luF Vi3 D22
V15 W20
?2?A @ ???MHz 1.8V GDDR3 V17
C8150 C8151
4.7UF 4.7UF ——
P —— 04
r>PRM - CERM 2
503 503
OMIT
c8156 c8158 €8159 c8161 Us000
0.1UF — 0.1UF —— 0.1UF —— 0.470F ——
i 0 0 - NBYP-GS
cerRM 2 cERM 2 cERM 2 2 BGA
0z 1oz 0z B18 SYMBOL 7 OF 9 320
J17 J21
u27 J22
C8162 C81l64 C8165 C8166 c81l67 aB27 J23
0.1UF — 0.1UF —— 0.1U0F —— 0.470F —— AB29 J24
FC FC 20 T AC27 J29
CERM ? CERM 2 CERM X CERM-X5R
402 102 402 ic 3 AD27 N27
RE27 P27
nJ28 R27
E21 T27
C8168 C8169 Cc8170 c8171 Gs | FBVPDQ FBVDDQ [—°5
0.47UF 0.47UF ——  0.47UF ——  0.47UF —— -
108 —T— 10y —T— 108 G9 V27
cERM-X5R 2 cERM-X5R 2 CcERM-X5R 2 G17 V29
102 102
G18 V34
G22
= H29 Y27
J14 aA27
J15 AA29
Jle AA31

B3

B9

B12

B1S5

B21

B24

B27

B30

B33

c2

C34

E9

El2

E15

E18

E24

E27

E30

F2

F5

F31

F34

J2

J5

J31

J34

L9

M2

M5

M11

M13

M15

M17

M19

M21

M23

M25

M31

M34

N11l

N12

N13

N14

N16

N17

N18

N19

N20

N21

N22

N23

N24

N25

P12

Pl4

P16

P18

P20

P22

P24

R2

RS

R31

R34

T11

T13

T15

T17

T19

T21

T23

T25

Ull

ul2

Ul3

ul4

Ule

U17

Uls

U19

U20

U21

U22

u23

U24

U25

V2

V5

V9

V12

V14

V16

Uu8000
NBO9P-GS
BGA
SYMBOL 8 OF 9

V18

V20

V22

V24

V31

Y11l

Y13

Y15

Y17

Y19

Y21

Y23

Y25

AA2

AR5

AAL11l

AA12

AA13

AR14

AALS

AA16

AAL17

AA18

AA19

AA20

ARA21

AR22

AA23

AR24

AA25

AR34

AB12

AB14

ABl6

AB18

AB20

AB22

AB24

AC9Y

AD2

ADS

AD11

AD13

AD15

AD17

AD21

AD23

AD25

AD31

AD34

AE11

AE12

AE13

AE14

AE15

AEl6

AE17

AE18

AE19

AE20

AE21

AE22

AE23

AE24

AE25

AG2

AGS

AG31

AG34

AK2

AKS

AP33

AK31

AK34

AL6

AL9

AL12

AL1S

AL18

AL21

AL24

AL27

AL30

AN2

AN34

AP3

AP6

AP9

AP12

AP15

AP18

AP21

AP24

AP27

AP30
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BOM options provided by this page: NBOP-GS
(NONE) BGA
SYMBOL 3 OF 9
o1 13 (ETy—EB A DO<0> «—> R30 | ppa_po FBA_cMDO | V32  FB A LMA<4> oo v o
21 7(ETyFB A DO<1> o« 32 | FBA_DL FEA_CMDL | W31 FB A RAS L pomy 73 e
51 73(@T)—EBA_DQ<2> — P31 | ppa_p2 FBA_CMD2 | U31 FB_A_LMA<5> 93 04
51 13¢ETy FB_A_DO<3> > N30 | ppa_p3 FBA_CMD3 | Y32 » FB A BA<l> oD 7 o
o1 12 (ETy—EB_ A DO<4> «—> L31 FBA_D4 FBA_CMD4 | AB35 > FB A UMA<2> T 7 o
51 3ED FB_A DQ<5> «—> M32 FBA_DS FBA_CMD5 | AB34 » FB_A UMA<4> = - o
51 73BTy EB_A_DQ<6> «—» 20 | FBA_D6 FBA_CMD6 | W35 » FB A UMA<3> oo 0 o
o1 13 (ETy—EB A DO<T> <« >0 | FBA_D7 FBA_CMD7 | W33 —» FBACSIL = pysyos
51 73BTy EB_A_DQ<8> <« 2> | FBA_DS FBA_cMD8 | W30 FB A CSO L 73 04
51 13¢ETy FB_A_DO<O> <« 2% | FBA_DO FBA_CMDO | T34 o FB A MA<II> oD 7 o
o1 FB A DQ<10> N35 | FBA_D10 FBA_CMD10 | T35 FB A CAS L 3 0
51 73(ETy—FB_A _DQ<11> <« 2° | FEA_DIL FEA_CMD11| 2Bl o FB A WE L oo 0 o
51 3BT FB_A DQ<12> — N34 FBA_D12 FBA_CMp12 | Y30 FB_A_BA<0> 73 94
51 3ED FB_A DQ<13> —> L33 FBA_D13 FBA_CMD13 | Y34 FB_A UMA<5> 93 01
51 73(ETy—FB_A _DQ<14> <« 22 | FEA D14 FBA_CMD14 | W32 FB A MA<12> 23 94
o1 12 (ETy—EB_A DO<15> <« >3 | FBA_DIS FBA_CMD15 | AA30 FB A DRAM RST o oD 7 o
51 3EED FB A DQ<16> «—> K31 FBA_D16 FBA_CMD16 | AA32 FB_A MA<7> 93 01
o1 7 (ETy FBA DO<17> «—> 20 | FBA_D17 FBA_CMD17| Y33 FB A MA<10>  pamy s e R8200
o1 13 (ETy—EB A DO<18> <« 29 | FBA_D1B FBA_CMD18 | US2 o FB A CKE T 73 94
51 13¢ETy FB_A_DO<19> <« 32 | FBA_D19 FBA_CMD19 | Y31 » FB A MA<O> oD 7 o
54 FB A DQ<20> G32 | ¥BA_D20 FBA_CMD20 | Y34 FB A MA<9> 73 94 R8201
5 FB A DQ<21> H30 | ppa_p21 FBA_CMD21 | Y35 FB A MA<6> - 10K
51 73(ETy—EFB_A_DQ<22> «—> F30 | ppa_p22 FBA_CMD22 | W34  FB A LMA<2> oo 7 o
o1 13 BT FB A DQ<23> G31 FBA_D23 FBA_CMD23 V30 FB_ A MA<8> oo 2 o -
51 73(@T)—EBA_DQ<24> — H33 | ppa_p24 FBA_CMD24 | U35 o FB A LMA<3> oD o
51 73(ETy—EB_A_DQ<25> «—> K35 FBA_D25 FBA_cMp25 | Y30 —» FB A MA<l> = ppmy s
o1 13¢ETyEB A DO<26> -«—> K33 | rBa_D26 FBA_CMD26 | Y33 o FB A MA<I3> = By e
51 13(ETy FB_A DO<27> <« 2% | FBA_D27 FBA_CMD27 | AB30 FB A BA<2> oD 7 0
91 73(ETy—EFB_A_DQ<28> «—> K34 FBA_D28 FBA_cMD28 | AB33 _» TP FBA CMD28 5
51 3¢y FB A DO<29> > >3 | FBA_D29 FBA_CMD29 | 133 o TP FBA CMD29 6
o1 13¢ETy—EB_A_DQ<30> E34 | FBA_D30 FBA_CMD30 | W29 o TP FBA CMD30 6
B FB_A_DQ<31> G33 | rBA_D31
‘ — FBA_CLKO| T32 _ FB A CLK _P<0> ™y 0 0
o1 13¢ETy—EB A DO<32> 230 | FBA_D32 31 o>
FB_A_DQ<33> AH31 | ppA_D33 FBA_CLKO* —»—FBA CLK N<0> LoD o
‘ } — FBA_CLK1 | AC31 _ B A CLK P<l> oo 0 o
94 73 Q<34> d FBA_D34 .
== G e T eeacikit O roacteno> oo
o1 3¢ETHFB A DO<35> e gt D35
91 713¢BT~y_ FB_A_DQ<36> AF30 | rpa_D36
G B ADO<36> o — FBA_DOMO |_P30 FB_A DOM_L<0> s s
94 73 FB A _DQ<37> AD30 | rpa p37 DO - D
= — FBA_DOML | 32 FB A DQM L<1> PR
ETy—EB A DQ<38> —s AC32 FBA_D38 DO D
o CEDD . — J30 o o FB A DOM L<2> D
51 13¢ETyFB B DO<39> 220 | FBA_D39 FBA_DoM2 . o
- FBA_DOM3 | H34 FB_A_DQM L<3> s o
01 s FB A DOQ<40> AE32 | ppa_p40 -
G—B A DO<Al> o — FBA_DQM4 | AF32 FB_A_DQM L<4> P
o FB A DQ<41> AF33 | ppa_p41 Do >
o ngETy LB A DO<dl> o4 g [ PN i FBA_DOMS | AP35y o FB A DOM L<5> GD 7 o
1 B Q -—> FBA_D 32 -
= FB A D0<43 AE35 u FBA_DOM6 | AL324 o FB A DOM L<6> o o
B D Q<43> «—> FBA_D4 - E -
& FB_A DQ<44 AE33 -pes FBA_DOM7 | AL3% g o FB A DOM L<7> oo o
1 13 BT Q<44> «—> FBA_D44 - -
o0 s FB_A DQ<45> AE34 5
‘ FBA_D45 FBA_DQS_RNO | N32 FB_A_RDQS<0> F-
o1 13 (GTy—EB A DO<46> 232 | FBA_D46 - L35
FB_A_DQ<47> AB32 | ppa pay FBA_DOS_RNL < FBARDOS<> e
. — FBA_DQS_RN2| H31 o FB A RDOS<2> o o
21 13¢gTy FB A DO<48> «—> FBA_D48 G35
CGD 37 FBA_DQS_RN3 FB_A_RDQOS<3> 54
91 73 FB_A DQ<49> AK32 | rBA_D49 —Dos =2 ]
i - 3 - FBA_DQS_RN4 | AP32 FB_A_RDQS<4> o4
- FB_A_DQ<50> AL33 | FBA_DS0 —Dos - -
g — FBA_DOS_RNS5| AC34 FB_A_RDQS<5> o ?
01 7 FB A DO<51> AM33 | ppa_DS51 —DOS 3
G EB A DO<Sl> o gt b A DOca2s Aol FBA7Dr2 FBA_DQS_RN6 | ~2JI31 ¢ FB_A RDQS<6> am o L8200
) } - FBA_DOS_RNT| 2935 o ¥B A RDOS<7> o FERRZ22070HM
91 FBA_DS3 (]
51 73¢@T)—EB A DO<54> 2230 | FBA_DS4
! E =02 FBA_DQS_wpo | N31 FB_A WDQS<0> 73 94 0402
51 13¢ETy_ FB_A_DO<55> AH30 | ppa_DS5 - P T
- AM35 - FBA_DQS_wp1| L3 o FB A WDOS<1> B 7
51 73(ETy—FB_A_DQ<56> -—> FBA_D56 332 B A WDOS<2 C8202 |* C8201 €8200
o1 1y EB_A DQ<57> AH33 | ppa_p57 FBA_DOS WP2 “-= g FB A WDOS<2>  pomy 7 o 0.1UF -
— FB_A DQ<58> AH3S FBA7Dr8 FBA_DOS_wp3 | 33 EB_A_WDOS<3> o fov
21 3BT . D<»r9> IED) D5 FBA_DQS_WP4 AE31 FB A WDQS<4> oo 73 94
. 5 5 e NDOS<A> P .
o FBA_D59 FBA_DOS_wps| AC33 FB_A_WDQS<5> s 04
51 73¢gTy_FB_A_DQ<60> AH34 | paA_p60 —DOS 32
— FB A D<6l> AM34 FBA7D61 FBA_DQS_WP6 | AJ32 o FB A WDQS<6> oD 7 %
o } — FBA_DOS_wp7| AJ34 FB_A_WDQS<7> -
91 13¢aTy FB A DO<62> AL35 | ppa_p62 —POS S
21 3BT -
51 13¢ETyFB B DO<63> < .AJ33 FBA_D63 FB_DLLAVDDO | _AG27
P29 FB_PLLAVDDO | _RF27
NC%2 | FBA_RFUO
NCR29 FBA_RFU1l* FBA_DEBUG T30 —» FBA DEBUG
N2 | FBA_RFUZ K27
29 FBA_RFUS* FB_CAL_PD_VDDQ <@—p FBCAL_PD_VDDQ
NEXxC — FB_CAL_PU_GND| 27 o o FBCAL PU GND
FBA_RFU4 S 27 PLACEMENT_NOTE=Place close to
1S5S FBAiRFU FB_CAL_TERM_GND| M27 FBCAL TERM GND -
_| 5*
822 | Fea_rFUG R8292 R8}2391
29 | rea_RFUT* 40.2 I

1%
1/16W

PLACEMENT_NOTE=Place close to UB8000ur-ir
4

PLACEMENT_NOTE=Place close to U8000.

OMIT
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D11 SYMBOL 4 OF 9 c17
1 ETy—EB B _DO<0> -~ FBC_DO FBC_CMDO - _» FB B LMA<4>
11¢BTy_FB B DQ<1> E FBC_D1 FBC_cmp1 | B9 o FBBRAS L
NGy EB B DO<2> o o F10 | gec D2 FBC_Cmpz| P18 ¥B B LMA<S»
11Ty FB B DO<3> D8 | pec_p3 FBc_cMp3| F21 | FB B BA<I>
gETy EB B DO<4> 000 o o F6 | ppc pa FeC_CMp4| 223 FB B UMA<2>
¢y EBB DO<S> F9 | FBC_DS FBC_cMp5 | P21 FB B UMA<4>
= — - —»
gETYEB B DO<6> o g E8 | rBc_p6 FBC_CMD6 |_B23 _» FB B UMA<3>
i¢o> FB B DO<7> F12 | ppc_p7 FBC_CMD7 | B20 o FB B CS1 L
Bl1l 21
Ty EB B DO<B8> 2 4 g FBC_D8 FBC_CMD8 C o FB B CSOL o
1By FB B DQ<9> <« 23 | FEC_DO FBC_CcMp9 | F20 o FB B MA<1l> oD -
n(ETy—EB B DO<10> o o P | wec D10 FBC_CMp10| F1° _ FB B CAS L oD
1 E FB_B_DQ<11> B8 FBC_D11 FBC_CMD11 u; o FBBWE L 0
ey EB B DO<12> A8 | rpc_pi12 FeC_cmp12| 222, FB B BA<C> oD
gy FB B DO<13> «—» % | FBC_D13 FBC_CMD13 | €22 FB B UMA<5> ooD "
cl1 B17
1B y—EB B DO<14> FBC_D14 FBC_CMD14| > _» FB B MA<IO> BT 1 o1
ey EB B DO<15> —> C10 | gpc_pi1s FBC_cMD15 | F24 _o FB B DRAM RST o [OUD) 7 °
r1¢eTS_FB B DO<16> D12 | rpc_p16 FBC_CcMp16| €25 o FB B MA<T> BT 71 %
11gET>FB B DO<17> <« 13 | FBC_D17 FBC_CMp17| B22 o FB B MA<10> o R8250
ri¢o> FB B DO<18> F17 | rBC_D18 FBC_cmpls | €20 o FB B CKE . T 7 9 10K
F15 B22 54
m FBC_D19 FBC_CMD19 - —p FB B MA<O> oD 17160
1 ETy—EB B _DO<20> «—> FBC_D20 FBC_CMD20 _» FB B MA<9> oo 7 R8251 , 1o
1aggT> FB B DO<21> o« 1% | FBC_D21 FBC_CMp21| D22 FB B MA<6> T 10K
m FBC_D22 FBC_cMp22| P20 o FB B LMA<2> BTD 1 o1 e L
1¢gTy_FB_B_DO<23> F13 | FBC_D23 FBC_CMD23 | B19 _ FB B MA<8> oo 75 o8 , 40 -
gy FB B DO<24> «—» 213 | FBC_D24 FBC_CMD24 | P19 o FB B IMA<3> oo 7 °
11¢BT>_FB_B_DQ<25> A13 | BC_D25 FBC_CMp25| F18 o FB B MA<l> oD 71 o1 1
ey EB B DO<26> <«—» 213 | FBC_D26 FBC_CMD26 | C1° o FB B MA<13> oo -
r1¢eTy_FB_ B _DQ<27> Al4 | ppc_p27 FBC_CMD27| F22 o FB B BA<2> =Ty 74 94
1@y FB B DO<28> «—> C16 | ppc_p2s FBC_CMD28 ij _e TP FBC_CMD28 .
n(ETy—EB B D0<29> o o P17 | wec D29 FBC_CMp29 | B20 o TP FBC CMD29 6
nET>EB B DO<30> o o P16 | wec D30 FBC_CMD30| 220 TP FBC_CMD30 e
. FB_B_DQ<31> D16
EO BB DS 4 e | FBCD3L FBC_cLKO| EY7 o FB B _CLK P<0> s
11Ty FB B DO<32> «—» 2% | FBC_D32 - 017 ¥ >
= b B Do<39s D26 | roc pas FBC_CLKO* . > FB_B CLK_N<0> o
CD BB D0SE 4 25 — FBC_CLK1 | P23 FB_B_CLK_P<1l> =
1By FB B DO<34> ° | FBC_D34 Crr1*~E23 _~  FB B CLK N<l>
11ggT>FB B DQ<35> «—> F25 | ppc_p3s FBC_CLK1 —> oD
0 FB B DQ<36> F27 )
CED - FBC_D36 FBC_DOMO |_F11 FB_B_DOM L<0> 21 0
1@y FB B DQ<37> —> E28 | rpc_p37 — ——<e—p B B DOM L<0> 5
Bl - - FBC_DOM1 0 0a
i¢mry_ FB B DO<38> F28 | ppc_p3s — Di5
2 FB_B DQ<39> P29 | rBCc_D39 FBC_DoM2 <+ FB B DOM L2 D
o B DO<39> o p 7 | — -] FBC_DOM3 | Al6 FB B _DQM L<3> ETS 71 9
Ja¢eT>_EFB B DO<40> A25 | pBC_D40 . D27 —
et FB B DO<41> B25 FBC D41 FBC_DQM4 4
o > - — FBC_DQMS | D28 FB B DOM L<5>
11Ty FB_B_DQ<42> — D25 | #pc_paz — 2
— o c26 - FBC_DOM6 | P3 <«—p_ FB B DOM L<6> oo
1 (ETy—EB B DO<43> -—> FBC_D43 T oom | B34 B B DM Lol D
czs FBC_DOM 0 -
1 (ETy—EB B _DO<44> «— FBC_D44 —— e FB B DOM L<7>  c=my
11¢BTy_FB_B_DQ<45> B28
i Q FBC_D45 FBC_DOS_RNO |_P? FB_B_RDQS<0> o =PP1V1_GPU_FBPLLAVDD
1G> FB_B_DQ<46> — A28 FBC_D46 — — B10 e —]
. B B Do<d7e 225 | voc pav FBC_DQS_RN1 < FB_B_RDOS<1> o
ED - - FBC_DQS_RN2 | El4 FB_B_RDQS<2> o
ey EB B DO<48> «—> E29 | ppc_p4s — = 514
11 BT FB_B_DQ<49> F29 FBC. D49 FBC_DQS_RN3 e < FB_B_RDQS<3> -\'N 78 94 ‘
et FB B _DO<50> D30 FBC D50 FBCiDQsiRN4m 54
EDO—B B D080 e E31 — FBC_DOS_RN5 | 226 o FB_B_RDQS<5> am s
Ja¢eT>_EFB B DO<51> FBC_D51 - = D31 C8290 c8291
FBC_DQS_RN6 < FB_B_RDOS<6> am
FB_B_DQ<52> c33 5
74 Q<5 FBC_D52
Ot e - A31
B B Do<53- D33 5 FBC_DQS_RN7 FB B RDQS<7> 0
@y FB B DO<53> 4 ¢ D3 | Fpc_ps - <
1@y EB B DO<54> «—> F32 | ppc_ps54 E10
a FB B DQ<55> E32 | pBc_pSS FEC_DOS_WPO —»F2 3 HOGSs0s o
o Q -«—> _ FBC_DOS_wpl| A0 FB_B_WDQS<1> =
11¢BTy_FB_B_DQ<56> B29 | FBC_DS6 e p14 —
1G> FB_B_DQ<57> <« S22 | FBC_DS57 FBC_DOS_WP2 YRR FB_B_WDOS<2> oD =
N - < - FB B WDQS<3> 74
1 ey FB_B_DO<58> B31 | FBC_DS8 FBC_DOS_WP3 e > oD 72 s _=PP1V8 GPU RBIO
- FBC_DQS_WP4 . FB B WDQS<4> 0
11¢ETy_FB B DO<59> <« 3! | FBC_DSY B26 . —
232 - FBC_DQS_WP5 _y  FB B WDOS<5> o 0 o :
0T FB B DQ<60> FBC_D60 D3z R8294 R8295
c32 FBC_DQS_WP6 —- FB B WDQS<6> T 74 94
Ty EB B DO<6l> 4 o 7% | FBC_D61 S| 232 g FB B WDOS<7- g 1.07K
FBC_DQS_WP D 74 9 %
Ja¢eT>_EB B DO<62> B34 | rBC_D62 —POs - o e "‘ﬁ
71{ETy FB_B_DO<63> <«—» 2> | FBC_D63 FB_DLLAVDD1 | J12 102,
11 FB_PLLAVDD1 | J18
NC%L_| FBC_RFUO - ‘
NCGX12C FBC_RFU1* FBC_DEBUG G19 — FBC_DEBUG GPU_FB_VREF .
Gl4 ‘
FBC_RFU2
NC><—15 — . FB_VREF | J27 - NO STUFF NO STUFF
NG -Q FBC.RFUS c8296 R8297 R8296
uU8000. FBC_RFU4 - 1.02K 2.49K
NCH FBC_RFUS5* 16V 1/16W 1/16W
N2 | rBC_RFUG wr o "ios, "ios
NCBRE G FBC_RFU7*
GPU FB VREF UNTERM L —
0 5
NO STUFF s
08295
SSM6N15FEAPE
sorsea NV G96 Frame Buffer I/F
SYNC_MASTER=MUXGFX SYNC_DATE=07/10/200
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CRITICAL CRITICAL
43 s =PP1V8_GPU_FB_VDD 74 73 s =PP1V8_GPU_FB_VDD Power aliases required by this page:
. A2 lvDDO . A2 lvDDO VSs0 - =PP1V8_S0_FB_VDD
All lyppl USBélAOO Al0 All lypp1l USBﬁASO vss1| A10 —~ =PP1V8_S0_FB_VREFA
1C8401 |* C8402 |' C8403 |' C8404 F1lypbp2 (2 oF 2) Gl 1 1 1 F1lyppz (2 oF 2) Vvss2| Gl - - -
1 F12 lvops L:E o G12 F12 |ypp3 L:E It vss3l G12 Signal aliases required by this page:
NONE
2 2 M1 |vDD4 ZI é) L1l 2 2 2 2 M1 lvDD4 ZI é) vssa| L1 ( )
402 402 M12 |ypD5 N Li2 M12 |ypDS N vsss| L12 BOM options provided by this page:
v2 T Q V3 v2 =l s6l V3
'VDD6 S o 3 'VDD6 S o vssel V3 VRAM4
£ V1l vDpD7 = V10 V1l vpD7 Q vss7[ V10
= O o = 9 o
o o
K1 |vDDAO | 8 Ji K1 |vDDAO | 8 vssa0L J1
K12 |[yppal o ; Jiz K12 [vDDAL @ ; vssall J12
X X
< <
Al lyppgo X B1 Al lyppgo 2 vssgo| Bl
1 C8als - Bs 1C8460 | C8B465 ST e B
1 212 lyppol ™ L 5ur Al2 |lyppQl ™ Vss0ol
T C1 lyppo2 B9 T 1 Cl lvppQ2 vssoz| B9
s s C4 lvppo3 Bl2 7 oaes oo C4 lvppo3 vssp3| B2
- © to dess ed n . U8400.31 U8400.312 c9 lvppo4 D1 .  to dess e on . U8400.31 U8400.J12 c9 lvppo4 vssQ4| D1
onnect to designated pin, en G 12 lvopos Da onnect to designated pin, en G c12 lvobos vssos| D4
EL D9 E1 D9
73 9 3 =PP1V8_GPU_FB_VDDQ — VDDO6 73 9 3 =PP1V8_GPU_FB_VDDQ VDDO6 V5506
l - E4 |vDDQ7 D12 l - E4 |vDDQ7 vssQ7[ D12
. E9 |vDDQ8 G2 ’ E9 |vDDOS8 vssos| G2
E12 |vDDQY Gi1 E12 |vDDQ9 vssgol G11
8420 1 2 c8470 1 1 0 Q
Loor | J4 [vDDQ10 L2 10UF J4 |vpDQ10 vssQlol L2
29 J9 |vDDQ11 L11 <2 J9 |vDDQ11 vssQlil| L11
2 2 2 2
o N1 |yppo1z P1 e N1 |vppoi2 vssQl2l P1
N4 |vppQ13 P4 N4 |vppQ13 vssQ13| P4
= o9 lvDDO14 [ P9 o = o N9 VDDO14 vsso14l P9 o
VREF |a N12 |yppol5 P12 73 5 =PP1V8 GPU FB VREF [ N12 |vDDQ15 VssQ15| P12
Rl [VDDQ16 vssQl6l T1 Rl [VDDQ16 vssol6| T1
R4 |yppQ17 vsso17| T4 R8480" R8483' R4 |vppo17 vsso17| T4
R9 |vppQ18 vsso18l T9 549 R9 |vDDQ18 vssQlg| T9
R12 vDDQ19 vssQ19l T12 R12 |vDDQ19 vssQ19| T12
V1 lvDDQ20 V1 lvDDQ20
V12 |vDpDQ21 = V12 |vDpDQ21 =
., FB A0 VREF H1 |[VREFO ., FB Al VREF H1 |[VREFO
FB A2 VREF . H12 |VREF1 FB A3 VREF . H12 |yREF1
R8431' 1C8431 RrR8434' 1C8432 1 C8481 RrR8484’ 1.C8482
1.33% 0.01UF
2 2

1
CERM
102

1
CERM
102

CERM
102

= FB_A2 VREF_UNTERM_L
FB_AQ_VREF_UNTERM_L

= FB A3 VREF UNTERM_L
FB Al VREF_ UNTERM_L

FBgA_CLKO_TERM

FB_A_CLK1_TERM
VOLTAGE=0 .9V VoLTAGE=0. 9V
08400 08400 08450 |}2¢ 08450
ss E . ss 55 . 1 S y El 3
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L01UF ——
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OMIT = OMIT = =
CRITICAL CRITICAL
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A MA<1> > H11 [a71 BGA pM1| E10 ¢ FB_A_DQM L<2> esn RN A MA<1> H11 |a1 BGA pM1|_E10 < FB A DOM L<5> Yaan] 94
A_LMA<2> > K10 I (1 0F 2) pM2| N10 . FB A DOM L<O0> (72 o A_UMA<2> K10 |ap (1_0F 2) pM2| N10 . FB A DOM L<6>  (7m72 54
A_LMA<3> - M9 [P pM3| N3 FB_A_DQM L<1> P A_UMA<3> M9 [P pM3| N3 FB_A_DQM L<4> 01
A_LMA<4> > K4 3 2 B2 FB A DO<24 A _UMA<4> K4 Z' £ B2 FB_A DQ<59
- - D Q<24> 72 9 - DQO Q<59> 72 9
n LA<oe i 1o E Q‘ Q0 = <> FB_A_DQ = D a A UMA<S> H2 E Q‘ Q0 H—p———!—-‘ﬁ S . a
< > 7: Q<58> 72 9
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—»> S po2| C FB A DQ<29> 729 IS} po2| € FB A DO<63> 729
A D = o - £ po<as D 7 o A MA<T> L4 <IN Q = £ pa<ed 4
- . < > 72 9 C Q< > 72 9
A_MA<8> - K2 P o D“ 2o A_MA<8> K2 Qo DQj 2o
- o ] FB_A_DQ<28> 2o o ] FB_A_DQ<57> P
A MA<O> L M4 g S DO4 - > S DQ p D a A MA<O> M4 g 3 DQ4 k}—q—p———!—-FB o B a
B DO5| F3 o g FB A DO<27> ey 20 DOS| F3 o g FB A DO<S6> (=2
A MA<105 k1 ; 3 0 - b s boes a A_MA<10> K11 ; g Q o b a b a
—> <25> EP 5 0<61> EP
A MA<11> o L0 S ”QGH—b———Q—-” e s A MA<11> Lo S “Q(H—b———!—ﬂ = 4
- G ¢—» FB A DO<26> GD o G o FB A DO<62> Do
A_CKE —»> £ ” - B11 FB_A DO<20 . A _CKE o ” = o B11 FB_A DQ<40 — 1
g D <> Q<20> D e D > Q<40> D 7o
A MA<12> - J34a12/CS1* o 510 FB A DO<22 ) A MA<IZ> Bgniz/csix o B10 4 o FB A DO<47 - 1
- DQ9 <> Q<22> D 7o DQ9 Q<47> 72 94
A CLK P<0> o J11 ek DO10| C11 o o FB A DO<21> GD 7 A CLK P<1 J11 ek po1lol €11 FB A DO<46> GD 7
A_CLK_N<0> o J10-CK* po11| C10 FB_A_DQ<23> P A_CLK_N<1 J10-CK* po11l €10 FB_A_DQ<45> P
A_CSO0_L > F4cso* = po12| E11 ¢—» FEB A DO<19> D A_CSO0_L F4cso* = po12| E11 ¢ FB B DO<42> D 2o
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91 72 s EB_A RDQS<2> - D10 |rRpos1 0211 R10 o o FB A DO<3>  ¢5ry ! I FB_A RDQS<5> - D10 |Rpos1 021 R10 o4 o FB A DO<SI>  ¢5ry !
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omrT omrT Page Notes
=PP1V8_GPU_FB_VDD CRITICAL 74 73 » =PP1V8_GPU_FB_VDD CRITICAL Power aliases required by this page:
" A2 lvDDO " A2 lvDDO vss0 - =PP1V8_SO_FB_VDD
All lypp1 USBEOO Al0 All Jypp1 USB?ASO vss1| A10 - =PP1V8_SO_FB_VREF_B
1.C8501 1.C8502 1.C8503 1 Fl [VvDD2 (2 OF 2) Gl 1 1 1 Fl vpDD2 (2 OF 2) Vss2| Gl K K K
- 1 — f— F12 |ypp3 L:E : G12 F12 |ypp3 L:E : vss3| G12 S(;g;:)l aliases required by this page:
2 2 M1 |vDD4 ZI é) L1 2 2 2 2 M1 lvDD4 ZI é) vssa| L1
M12 |ypD5 N Li2 M12 |ypDS N vsss| L12 BOM options provided by this page:
V2 lvppe g 8{ v3 V2 lvppe g 8{ vssel V3 VRAM4
<4 L Vi1 lvpp7 2 N vio L V11 lypp7 S N vss7| V10
K1 |vDDAO i 8 Ji K1 |vDDAO i 8 vssa0L J1
K12 |[yppal o ; Jiz K12 [vDDAL @ ; vssall J12
X X
1 8515 ~ALvopgo % & = 18560 |' C8565 ALonoo & % vssoo EL
1 vDDO1 ™ i e Al2 |yppol ™ vssol| B4
T C1 lyppo2 B9 T 1 Cl lvppQ2 vssoz| B9
it C4 lvppo3 Bl2 L L c4 lvppo3 vsso3| B12
U8500.312 c9 lvppo4 D1 U8500.31 U8500.312 c9 lvppo4 vssQ4| D1
Connect to designated pin, then GND 12 lvopos Da Connect to designated pin, then GND c12 lvobos vssos| D4
s+ =EPLVE GPU FB VDD . = g M > 11+« ZEPLVS GPU FB_VDDO . L g M Ve
’ E9 [vDDQO8 G2 ’ E9 [vDDQ8 vssos| G2
C8520i ! £12.VDD09 — C8570L 1 EL12 {vDDQ9 vssoo, G
10UF — J4 [vDDO10 L2 ToUF J4 [vDDO10 vsso1ol L2
2% — J9 |vppo11 L1l 2% J9 |vDppol1l vssQl1| L11
o ‘ ? N1 lyppQl2 Pl i ‘ : N1 lvppQ12 vssQlzl P1
N4 |vDpDQ13 P4 N4 |vDpDQ13 VssQ13| P4
= o9 lvDDO14 [ P9 o = o N9 VDDO14 vsso14l P9 o
749 =PP1V8 GPU FB VREF [B N12 |vDDQ15 P12 74 9 =PP1V8 GPU FB VREF B N12 |yppQ1ls vssQ1s| P12
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R12 lvDDQ19 vssQi19l T12 R12 \vDDQ19 vssQ19| T12
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B_MA<1> - H11 |a1 BGA pmM1| E10 FB_B_DOM L<0> 22 0 5474 72 [TryEB B MA<I> H11 |a1 BGA pmM1| _E10 FB_B_DOM L<5> 22 04
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—> S Do2| C2 o o FB B DO<Il> GD 0 ) po2| C «—p FB B DO<48> s B
B_MA<7> > L4 SN © S FB B DO<10 D ) 94 [ EB B MA<T> =2 S 3 ° c3 FB_B_DQ<51 1
—- > <10> 20 C 0<51> 220
B B_MA<8> o K2 P o ”Q3H—>———Q—-' = a 41 74 72 [Try-EB_B MA<B> K2 P o “Qja—b———!—-' a
- ~ © D4l E2 FB B DQ<13> 72 94 ~ © po4| E2 FB_B_DQ<53> -
2 > B_MA<9> g M4 g - 5474 72 [TryEB B MA<9> M4 - - .
—»> 5 pos| F3 e FB B DO<15> GD 5 DO5| F3 o o FB B DO<55> D o
72 [Ty EB_B_MA<10> - K11 X ~ - o1 74 72 [IW FB_B_MA<10> K11 X ~
= —> ISE po6|_F2 FB_B_DQ<14> — ISESH po6|_E2 FB_B_DQ<54> — T
42 == FB_B_MA<11> - L9 &N R FB B MA<11> L9 IS D
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- DO9l Bl0 o o FB B DO<S>  pry e o DQ9| B0 o o FB B DO<42> w52 04
51 72 (Tm)-EB B CLK P<0> > J11 |ck po10l C11 FB B DQ<3> s 51 72 (Iwy-EB B CLK P<l> J11 |ek po1lol €11 FB B DQ<40> 72 94
54 72 [Ty FB_B_CLK N<0> > J10cK* DO11[ Cl0 o o FB B DO<4> D = o 54 72 [TyFB_B_CLK N<1> J10-ck* DO11| C10 o o FB B DO<47> D o
DB B CSO L - Fiqesor | po12| Ell o o FB B DO<0> D = o DB B CSO L Fdqcsor |, po12| E11 FB_B_DQ<44>
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FB_BO_ % 2470  Dpole| M1l FB_B_DQ<21> GD - FB_Bl 7 2470 ™ pole| M1l FB_B_DQ<34> D o
FB_B0O_MF - 29 |ur po17/ L10 FB_B_DQ<16> 22 0 FB_Bl_MF - 29 |ur po17| L10 FB_B_DQ<35> 2 04
—> S -
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_ FB B RDQS<2> - P10 |rRpos2 > FB B RDQS<4> < P10 |[RDOS2
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Page Notes

110ma OMIT
Power aliases required by this page: 7% VvDD33 U8000
- =PP3V3_GPU_VDD33 9
- =PP3V3_GPI_MIO NB9P-GS
- =PP1V2_GPU_PLLVDD BGA6 .
SYMBOL OF
- =PP1V2_GPU_H_PLLVDD 79 |vpp33_1 crrool K1 o o GPU_GPIO_ 0 e B
- =PP1V2_GPU_VID_PLLVDD J10 |vpp33_2 cproll K2 o o GPU GPIO 1 G
J1l1l K3
VDD33_3 GPIO2 GPU_GPIO_2
ignal aliases required by this page: 0 el D P ——
Signal ali ired by thi 18690 1C8692 1C8698
(NONE) —— 0.022UF —— 0.022UF —— 1UFr VDD33_4 GP103
%% T, iy J13 |vpp33_5 Gpro4| H2 GPU GPIO 4 P
2 e |2 en - I TD -4
BOM options provided by this page: GERM-XS GERM-XS GPIOS <«—> GPU_GPIO_5 D
(NONE) crro6| 11 o o GPU_GPIO_6 = -
Gpro7| H3 GPU_GPIO 7 e
J25 H6 .
. N2 RFUO GPIO8 L - GPU_GPIO_8 D
€8693 926 | rput GP10o9| V7 o g  GPU GPIO 9 G
NCX Gprolo| K4 GPU_GPIO_10 e
26 75 s « =PP3V3_GPU_VDD33 ) 1 s -
Typically <2?mA 2 L8V vem RFUO_GND GPIOL1 —> GPU_GPIO 11 ED
’ 402 H7
GPIO12 GPU GPIO 12 2
X9 | RFU1_GND 72 CGD
C8600 Cc8601 GPIO13 GPU_GPIO 13
0.47UF crrol1al V0 o o GPU_GPIO_14 o
: - = cprols| Ll o o  GPU GPIO 15 o
c3 N L2
76 GRU_ROM CS L - ROM_CS GPIO16 > GPU_GPIO_16 e -
SCLK < 2% |rROM_scLK cp1017| U4 o g  GPU GPIO 17 o
D3 M4
SI > ROM_STI GPIO18 -« GPU_GPIO 18 D
50 <« °* | roM_s0 Gpro19| L7 o o  GPU GPIO 19 -
GPT020] 19 o &  GPU GPIO_20 G -
Gpro21| K6 GPU_GPIO_21 e
cproz2l M0 o o GPU_GPIO 22 -
Gpro23l M0 o o GPU GPIO 23 o
GPU STRAP REF 3V3 PD NS | STRAP_REF_3V3 #pA_spI| ©7 > GPU_HDA SDT e
GPU_STRAP_REF MIOB PD M9 STRAPiREFiMI?¥PD) upA_spo| B7 > GPU_HDA_SDO T 76
=PP3V3_GPU_MIO HDA_SYNC a7 —> GPU_HDA_SYNC 7T
= = - D7 o
HDA_BCLK — GPU_HDA_BCLK :
’ e #DA_RST* |5 D6 . GPU_HDA_RST_L —
: o2 |MIOA_VDDO_2 — —> S8
T9 AS
MIOA_VDDQ_3 SPDIF < GPU_SPDIF G"N 76
U9 | mIoA_vDDO_4
R8620 R8621 BUFRST* |24 TP_GPU_BUFRST_L i
49.9 49.9 f an9 e
) 1 MIOB_VDDQ_1
fraaid o AB9 | MIOB_VDDO_2
e 2 R8616 W9 | M10B_VDDO_3 JTAG_TCK | AP14 o GPU_JTAG_TCK -
10K — - "
GPU_MIOA_PD VDD 75 5% ¥9 | MI0B_VDDQ_4 JTac_tpIl 2N14 o GPU_JTAG_TDI -
GPU MIOB PD VDD 75 fraai GPU_ TESTMODE. BD ap3s JTaG_Tpo| AN16 GPU JTAG TDO e
402 TESTMODE - AR14
GPU_MIOA_ PU_GND 75 NS JTAG_TMS ST < GPU_JTAG_TMS @G
GPU_MIOA VREF * GPU_JTAG_TRST_L 6
GPU_MIOB_PU_GND 2 —— —»——— MI0A VREF JTAG_TRST - ao-
— MIOB_VREF
- OB~ MIOA_CLKIN | N4 - GPU_MIOA_CLKIN o
R4
MIOA_CLKOUT <—s_ GPU MIOA CLKOUT P e
R8:592§ 12986923 c8617 R8619 c8619 'R8660 7 GRU MIOA PD VDDO 4 4 U5 |MroA CAL_PD_VDDO Mmi ELKog(TJ* Ti o Mion CLKOUT N <D
. . - _ <«—> =
N 10K 75 GPU_MIOA_PU_GND TS |MIOA_CAL_PU_GND <> D
v v «—> - MIOA_CTL3 | B2 GPU_MIOA_CTL3 G e
weor weor S en D IR
402 , , 402 2 ME-LF MIOA_DE GPU_MIOA DE e
‘ ‘ s 202 75 GPU_MIOB PD VDDQ — AAT | MIOB_CAL_PD_VDDQ H—»—-M
o2 2 Y MIOA_DO «—> GPU_MIOA_D<0> o
7> GEUHMIOR BO_CHD : MIOB_CAL_PU_GND MIOA7D1 P4 GPU MIOA D<1>
D1 | — . —CPUMIOAD<l> _ory
MIOA_D2 | Fl GPU_MIOA_D<2>
B = MIOA_D3 | F2 GPU_MIOA D<3>
MIoa_pa | P3 GPU_MIOA D<4> e
18630 AF9 | sp_pLLVDD uroa_ps | 13 o o GPU_MIOA D<5> D
T2
. —PP1V1 GPU_PLLVDD FERR-220-OHM 2E9 | brivob MIOA_D6 : GPU_MIOA D<6> GO v
W 2 PPIV1 GPU PLLVDD_F 65ma MIOA_D7 T1 GPU_MIOA D<7> e
0402 o 2 ADY |y1p_pLLVDD mroa_ps | Y4 GPU_MIOA D<8> e
C8633 C8631 mioa_po | Ul o o GPU_MIOA D<9> G
4.7UF —— ——0.1uF MIoA_D10 | U2 o o GPU_MIOA D<10> e
623 R uroa_pil |93 o GPU_MIOA D<11> o
e : oo MIOA_D12 [ R6 o o GPU MIOA D<12> o
MIOA_D13 | 1@ GPU_MIOA D<13>
L8635 = MIoa_p14 | N6 GPU_MIOA_D<14>
— N3
s _=PP1V1l GPU_H_PLLVDD FERR-220-OHM GPU_XTALIN Bl MIOA_HSYNC GPU_MIOA_HSYNC S
: 25ma O —- 5 XTALIN uToA_vsync | L3 GPU_MIOA_VSYNC %
2 PP1V1 GPU H PLLVDD F 75 (o7} GPU_XTALOUT - B2 | xTAL_OUT —
2 3 AE1
MIOB_CLKIN < GPU_MIOB_CLKIN @.;
Cc8637 C8636 MIOB_CLKOUT | V% o o GPU_MIOB_CLKOUT_P oo
Rl — A 75 (GoT}—CPU_XTALOUTBUFF - Dl | XTAL_OUTBUFF MIOB_CLKOUT* W4 o o GPU_MIOB_CLKOUT_N D e
16v W3
2 2 2 p MIOB_CTL GPU_MIOB_CTL3 e
XS8R 26 [Ty GPU_XTALSSIN . D2 | yrar_ssin OB_CTL3
o2 [EaiDg - MIOB_DE | Y5 o o GPU MIOB DE o
MIoB_DO | Y1 GPU_MIOB_D<0>
L8640 1 MIOB_D1 | Y2 GPU_MIOB D<1> —
s _=PP1V1 GPU VID PLLVDD FERR-220-OHM = MI0B D2 | ¥3 —> GPU MI0B De2o -
2 S0ma MIOB_Dp3 | AB3 N GPU_MIOB_D<3> e -
MIOB_D4 | AB2 GPU_MIOB_D<4> e
Cc8643 Cc8641 MIOB_DS | BBl o o GPU_MIOB_D<5> o
Rl — e MIOB_D6 | AC4 «—> GPU_MIOB_D<6> D v
G 2 2 2 ew MIOB_D7 | ACl o o GPU_MIOB D<7> o
oo oz MIOB_DS | AC2 o o GPU_MIOB_D<8> o
MIOB_D9 AC3 GPU_MIOB_D<9> 76
— MIOB_D10 AE3 » GPU MIOB D<10> - 76
B MIOB_D11 | 2E2 o o GPU_MIOB_D<11> o
MIOB_D12 | Y8 GPU_MIOB_D<12>
MIOB_D13 | W6 o o GPU MIOB D<13> o
Y6
MIOB_D14 GPU_MIOB_D<14> 76 R
w5 ¥ D NV G96 GPIO/MIO/Misc
MIOB_D15 GPU_STRAP<0> 76
MIoB_p16 | W7 -—> GPU_STRAP<1> s 5 SYNC_MASTER=MUXGFX SYNC_DATE=07/10/200
v7
MIOB_D17 GPU_STRAP<2> 76
o Wi & NOTICE OF PROPRIETARY PROPERTY
MIOB_HSYNC <> GPU_MIOB_HSYNC - 76
MIOB_Vsync | W2 GPU_MIOB_VSYNC i N THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
- &D PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
THERMDP | BS GPU_THERMD._ P S AGREES TO THE FOLLOWING
B4 ) I TO MAINTAIN THE DOCUMENT
THERMDN — GPU_THERMD_N T 76
—»> II NOT TO REPRODUCE OR COPY IT
PGOOD_OUT* (S5 g TP_GPU_PGOOD_OUT L oT IIT NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE | DRAWING NUMBER REV -
D 051-7546 A.0.0
APPLE INC. SCALE SHT OF
NONE 75 96
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Native Func

Renamed signals

Unused signals

N, i F
I + GPIOs | Native Func ' GPIOs 46 75 GPU_XTALOUT —  GPU_XTALOUT 5 76 NC_GPU_SPDIF —  GPU_SPDIF 25
GP ! HPDE ! MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST-TRUE —
GPU_GPIO_0 ! ! NC_GPU_GPIO_0 75 _GPU_GPIO_15 NC_GPU_GPIO_15 GPU_CLK27M GPU_XTALIN 25 NC_CPU_HDA_SDI GPU_HDA_SDI 2
| | MAKE_BASE-TRUE T T MAKE_BASE-TRUE MAKE_BASE=TRUE MAKE_BASE=TRU NO_TEST=TRUE
HPDC DVI_MODEO
GPU_GPIO_1 DP_EG_HPD @gr 75 _GPU_GPIO_16 I I EG_DP_CA_DET 76 94 GPU_CLK27M_SS GPU_XTALSSIN 5 76 NC_CPU_HDA_SDO GPU_HDA_SDO 75
T LCDO_BL_PWM T — MAKE_BASE=TRUE HDMI_DETECTO - MAKE_BASE=TRUE - MAKE_BASE=TRUE NO_TEST=TRUE -
GPU_GPIO_2 I I I — TP_LVDS_EG_BKL_PWM 75 _GPU_GPIO_17 ' - ' — NC_GPU_GPIO_17 95 45 GPU_TDIODE_P — GPU_THERMD_P 75 NC_CPU_HDA_SYNC — GPU_HDA_SYNC 75
LCDO_VDD T ememmemeToR ' DVI_MODE1 ! T MAKE-PASESTROR MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST-TRUE —
GPU_GPIO_3 ' - ' — EG_LCD_PWR_EN 76 83 75 _GPU_GPIO_18 ——— — NC_GPU_GPIO_18 148 GPU_TDIODE_N — GPU_THERMD_N 75 NC_CPU_HDA_BCLK — GPU_HDA_BCLK 75
[ — | — MAKE_BASE-TRUE T B T — MAKE_BASE-TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE —
GPU_GPIO_4 I — EG_BKLT_EN 76 83 75 _GPU_GPIO_19 ! HDMI_DETECT ! NC_GPU_GPIO_19 NC_CPU_HDA_RST_L GPU_HDA_RST_L 75
T vIDO T — MAKE_BASE=TRUE HPDD MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPU_GPIO_S ! ! — TP_GPU_GSTATE<0> 75 _GPU_GPIO_20 ' ' — NC_GPU_GPIO_20 s0 LVDS_EG_DDC_CLK — GPU_TI2CA_SCL 77 NC_FBA_MA<13> — FB_A_MA<13> 72
o1 MAKE_BASE-TRUE ; - ; MAKE_BASE-TRUE MAKE_BASE-TRUE — MAKE_BASE-TRUE NO_TEST-TRUE
|
GPU_GPIO_6 ' TP_GPU_GSTATE<1> 75 _GPU_GPIO_21 NC_GPU_GPIO_21 so LVDS_EG_DDC_DATA GPU_TI2CA_SDA 77 NC_FBB_MA<13> FB_B_MA<13> 72
i VID2/MEM_VID — MAKE_BASE=TRUE T WAPRDY A T - MAKE_BASE=TRUE MAKE_BASE=TRUE - MAKE_BASE=TRUE NO_TEST=TRUE -
GPU_GPIO_7 — — GPIO7_FBVDD_ALTVO 76 82 75 _GPU_GPIO_22 I s - I NC_GPU_GPIOQ_22 s0 76 DP_EG_DDC_CLK GPU_TI2CB_SCL 77 NC_FBA_CMD28 TP_FBA_CMD28 72
T T — MAKE_BASE=TRUE - - MAKE_BASE=TRUE MAKE_BASE=TRUE - MAKE_BASE=TRUE NO_TEST=TRUE -
| |
I I 75 _GPU_GPIO_23 ¢ — NC_GPU_GPIO_23 so 76 DP_EG_DDC_DATA — GPU_TI2CB_SDA 77 NC_FBC_CMD28 — TP_FBC_CMD28 72
\ THERM , ] ] MAKE_BASE-TRUE NO._TEST-TRUE MAKE_BASE-TRUE MAKE_BASE-TRUE NO_TEST-TRUE =
GPU_GPIO_8 SMC_GFX_ OVERTEMP_R_L 76 NC_FBA_CMD29 — TP_FBA_CMD29 72
N ——— ; = Tixe_shse-TRUE ' ' Unused I2C Buses VAKE_PASE-TRUE Vo mEsToTROE
GPU_GPIO_9 — — SMC_GFX_THROTTLE_R_L 76 ! ! NC_FBC_CMD29 TP_FBC_CMD29 72
——  MAKE_BASE-TRUE MAKE_BASE-TRUE NO_TEST-TRUE
MEM_VREF I | - -
GPU_GPIO_10 ! - ! — FB_VREF_UNTERM 72 73 74 76 NC_GPU_TI2CC_SCL GPU_TI2CC_SCL 77 NC_FBA_CMD30 — TP_FBA_CMD30 72
T o1 svne ‘ —  HAKE_BASE-TRUE I | MAKE_BASE-TRUE NO_TEST-TRUE — MAKE_BASE-TRUE NO_TEST-TRUE —
GPU_GPIO_11 — - — GPU_VCORE_VIDO0 @-R | | NC_GPU_TI2CC_SDA — GPU_TI2CC_SDA 77 NC_FBC_CMD30 — TP_FBC_CMD30 72
] R ] ——  MAKE_BASE-TRUE MAKE_BASE-TRUE NO_TEST-TRUE — MAKE_BASE-TRUE NO_TEST-TRUE —
GPU_GPIO_12 — — GPU_VCORE_VID1 @-,} ! ! NC_GPU_TI2CD_SCL GPU_I2CD_SCL 77 NC_GPU_ROM_CS_L GPU_ROM_CS_L 75
oW eTLO ——  MAKE_BASE-TRUE . . MAKE_BASE-TRUE NO_TEST-TRUE MAKE_BASE-TRUE NO_TEST-TRUE
GPU_GPIO_13 ! — ! — GPU_VCORE_VID2 @-,} NC_GPU_TI2CD_SDA GPU_TI2CD_SDA 77 NC_FB_A_CS1_L FB_A_CS1_L 72
| PWR_CTL1 | - VMAKE_BASE=TRUE ! ! MAKE_BASE=TRUE NO_TEST=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE —
GPU_GPIO_14 — — TP_GPU_VCORE_VID3 NC_GPU_TI2CE_SCL f— GPU_I2CE_SCL 77 NC_FB_B_CS1_L — FB_ B _CS1_ L 72
U MAKE_BASE-TRUE MAKE_BASE-TRUE NO_TEST-TRUE — MAKE_BASE-TRUE NO_TEST-TRUE
Config Straps NC_GPU_I2CE_SDA GPU_I2CE_SDA .
MARE_BASE-TRUE NO_TEST-TRUE
Physical NC GPU I2CH SCL GPU I2CH SDA 77
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit O HAKE_BRSETIROE No-TESTTIROE
NC GPU I2CH SDA e GPU I2CH SCL 77 TP LVDS EG B CLK P e LVDS EG B CLK P 77
e e s _=PP3V3 GPU MIO ROM_SO XCLK_277 TVMODE [2] TVMODE [1] TVMODE [0] HAKE-BASESTROE Ho-tReTTIROE PAKE-BASESTROE -
TP LVDS EG B CLK N LVDS EG B CLK N 77
I2Cs ies i SMBus ¢ ot SE=TRU
ROM_SCLK PCI_DEVIDI[4] SUB_VENDOR SLOT_CLK_CFG PEX_PLLEN_TERM100 €5 ties into SMBus connection page VAKE_BASESTRUE
OMIT NO STUFF (I2Cs requires pullups even if not used) NC_LVDS EG A DATA P<3> LVDS EG A DATA P<3> 77
L L L ROM_STI RAMCFG[3 RAMCFG[2 RAMCFG[1 RAMCF HAKE BRSSO ro-tmeTTIROE T
R827()DZ R4879092 R487919% — [31] (2] CFG[1] CEG[O] NC_LVDS_EG_A_DATA_ N<3> — LVDS_EG_A DATA N<3> 71
“os Rt Bt STRAP 2 PCI_DEVID[3] PCI_DEVID[2] PCI_DEVIDI[1] PCI_DEVIDI[O0] HAKE_BASESTROE Ho-tReTTIROE
1/16W 1/16W 1/16W - - - NC_LVDS_EG_B_DATA_ P<3> — LVDS_EG_B_DATA_P<3> 27
ME-LE ME-LE ME-LE MAKE_BASE-TRUE NO_TEST-TRUE —
02 02 02 STRAP 1 3GIO_PADCFG[3 3GIO_PADCF 2 I PADCF 1 I PADCF . -
4022 4022 4022 — 31 — G2l 3GIo_ CFGI1] 3GIO CFG[O] NC_LVDS_EG_B_DATA N<3> — LVDS EG_B DATA N<3> .
cpU ROM ST STRAP 0 USER([3] USER([2] USER([1] USER[0] HAKE-BASESTROE Ho-tReTTIROE
25 Ty GPU_ROM_SO
|y
75 [TIy-CPU_ROM_SCLK
. . G96 MIOA_DE i MIOA_D<9..0 sed as Deb; P t.
ot Yo sTURE Strap S1/S2 Bit[3:0] PU/PD Rval Strap S1/S2 Bit[3:0] PU/PD Rval ° P anc = 7 are used as bebug Por
. . . 0 0000 PD 5k 8 1000 PU 5k NC_GPU_MIOA_ CLKOUT P GPU_MIOA_ CLKOUT_P 75
R8708'| R8710'| R8712 1 0001 PD 10k 5 1001 PU 10k VARE_BASE-TRUE NomEsToTROE | —
NC_GPU_MIOA_ CLKOUT_N — GPU_MIOA_CLKOUT_N 75
2 0010 PD 15k A 1010 PU 15k MAKE_BASE=TRUE NO_TEST=TRUE —
3 0011 PD 20k B 1011 PU 20k NC_GPU MIOA CTL3 — GPU _MIOA CTL3 5
2 0100 PD 25k C 1100 PU 25k MARE_BASE-TRUE NO_TEST-TRUE —
TP_GPU_MIOA_DE — GPU_MIOA_DE 75
5 0101 PD 30k D 1101 PU 30k MAKE_BASE=TRUE
= 6 0110 PD 35k E 1110 PU 35k TP_GPU_MIOA D<9..0> GPU_MIOA D<9..0> 5
7 0111 PD 45k F 1111 PU 45k VAR BASES TR
NC_GPU_MIOA_CLKIN GPU_MIOA_ CLKIN 75
P =PP3V3,GPU_MI MAKE_BASE-TRUE e —— —
- NC_GPU_MIOA_D<14..10> — GPU_MIOA_D<14..10> 75
MARE_BASE-TRUE NO_TEST-TRUE —
NO STUF: NO STUFF NC_GPU_MIOA_HSYNC — GPU_MIOA_HSYNC 75
1 1 1 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION MAKE_BASE=TRUE NO_TEST-TRUE —
R8701 R8703 R8705 NC_GPU_MIOA_VSYNC — GPU_MIOA_VSYNC 75
45.3K 10K 10K 11450378 1 RES,MTL FILM, 1/16W,45.3K, 1,0402, StD, LF R8708 VRAM_512_SAMSUNG MAKE_BASE-TRUE Mo TEST_TRUE —
1% 1% 1% X
1/16w 1/16w 1/16W
ME-LE ME-LE ME-LE 11450361 1 RES, MTL FILM,1/16W,30.1K, 1,0402, SMD, LF R8708 VRAM_512_QIMONDA G96 HDCP ROM APN is 34152272, blank device is 33550574. NC_GPU_MIOB_CLKIN GPU_MIOB_CLKIN 25
402, 402, 402, MAKE_BASE=TRUE NO_TEST=TRUE —
11450343 1 RES,MTL FILM, 1/16W,20.0K, 1,0402, StD, LF R8708 VRAM_256_SAMSUNG NC_GPU_MIOB_CLKOUT_ P GPU_MIOB_CLKOUT_P 25
GPU_STRAP<0> MAKE_BASE-TRUE NO_TEST-TRUE —
= ’ 11450331 1 RES,MTL FILM, 1/16W,15.0K, 1,0402, StD, LF R8708 VRAM_256_HYNIX NC_GPU_MIOB_CLKOUT_N —  GPU_MIOB_CLKOUT_N 2
75 GPU_STRAP<1> MAKE_BASE=TRUE NO_TEST=TRUE —
= 11450378 1 RESLNTL FXLN, /16, 45,35, 1, 0402, 5D, 1 R8707 VRAM_1024_SAMSUNG GPU 2 7MH Z Cr Y S t a l NC_GPU_MIOB CTL3 GPU_MIOB CTL3 -
5 GPU_STRAP<2> MAKE_BASE=TRUE No_TEST_TRUE —
= 11450361 1 RES,MTL FILM, 1/16W,30.1K, 1,0402, StD, LF R8707 VRAM_1024_QTMONDA NC_GPU_MIOB_DE GPU_MIOB DE 2
MAKE_BASE=TRUE NO_TEST=TRUE -
NO STUFF "
. R8783 c8780 NC_GPU_MIOB_D<14..0> o_resroraue — GPU_MIOB D<14..0> 2
R8702 d 12pF TRE BRTE-TRUE — =
2.0K 54 7 GPU_CLK27M g L 2 P LK27M XTALOUT R 1 2 N PU_MIOB_VSYN s
‘ Vor,e s, =PP3V3 S0 DDC LCD 170 [T NB STUFE Y GPU_C 9y } OB VSYNC NO_TEST-TRUE == CPUMIOB _VSYNC
e . 1/16W 550"?] NC_GPU MIOB HSYNC — GPU MIOB HSYNC s
05, V. ..—PP3V3_GPU_VDD33 R8782 MESLE CRITICAL A MAKE_BASE~TRUE No_TEST-TRUE | ——
. 10M Y8780 = 02
o NC
5%
1/16W 27MHZ l:I'IQNC
— MFZBEZ SM-2 7 C1827p%1
R8750'| R8751" o 12 Unused Clocks
6 7 SO GPU_XTALOUT
4.7K 4.7K NS L]
/10w J1em 5% L 46 75 _GPU_XTALSSIN
MF-LF ME-LF 20V =
202 202 . =PP3V3 GPU VDD33 C4EOR2M 55 _GPU_XTALOUTBUFF
? ? ? GPU_SS_INT
R8780
%0 7 [Tm)DE_EG DDC CLK |
80 -g@ DP_EG_DDC_DATA
6 s . _=PP3V3 GPU _VDD33 )
¢0 s [Try-DP_IG DDC_CLK 2
DP_CA_DET_EG_FET R8798 0 T
76 SMC_GFX_ OVERTEMP_R_L 1 2 SMC_GFX_OVERTEMP_L @ az
DP_CA_DET_EG_FET Q8742 50 9¢gT»DP_IG DDC DATA 55 1/16W MF-LF 402
R8742! SOD-VESM-HF 75 SMC_GFX_THROTTLE_R_L R8799 0 1 2 SMC_GFX THROTTLE L fsmm s =
100K 5% 1/16W ME-LF 402
7% -+ SSM3K15FV EG_LCD_PWR_EN Ty 6 os
1/16W [T)
MELEE = EG_BKLT_EN
2 LoD G96 GPIOs & Straps
. EG_DP_CA DET « TKTD DP_CA DET Ve KUEEE GPIO7 _FBVDD ALTVO U 75 52
~ f‘ SYNC_MASTER=MUXGFX SYNC_DATE=07/09/200
FB_VREF_UNTERM 5
g NOTICE OF PROPRIETARY PROPERTY
NO STUF
R8g43 R8795E THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
1 2 DP_CA_DET_EG PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
@ 83 1K AGREES TO THE FOLLOWING
16w I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Mo5" IT NOT TO REPRODUCE OR COPY IT
DP_CA_DET_EG.PLD 2 2 2 2 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
L SIZE |DRAWING NUMBER REV
. .
Isolation FETs for DP MUX inputs = D
APPLE INC. SCALE SHT OF
NONE 76 96
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Page Notes

Power aliases required by this page:

- =PP1V8_GPU_IFPX

- =PP3V3_GPU_IFPCD_IOVDD

Signal aliases required by this page:

(NONE)

BOM options provided by this page:

(NONE)

Sum of peak currents: 240mA

s =PP1V8_GPU_IFPX

L8800
FERR-220-OHM

?mA peak per diff pair
?mA peak for all pairs

PP1V8_ GPU_IFPAB IOVDD F

PP1V1_GPU_IFPEF_IOVDD F 4

PP1V8 GPU_IFPEF PLLVDD_F,,

c8800

CERM
603

c8803
0.1UF

lov
CERM 2
102

Place at AG10

MIN_LINE_WIDTH=0.4 mm
<_WIDTH=0.2 mm
.8V

Power inputs must be pulled down if not used

AGY
AGL0
L8805 47 PP1V1_GPU_IFPCD_IOVDD_F AJS
GPU_IFPEF _RSET 7 FERR-220-0HM AKS
GPU_IFPCD_RSET . , 80mA peak 27
2 o PPLlV8 GPU_IFPAB PLLVDD_F 4, PP1V1_GPU_IFPEF_IOVDD_F AE
GPU_IFPAB_RSET 2 TNIDTIT0. s ?
IDTH=0.2 mm ADT
c8805 c8806 AKS
4.70F —— 0.1UF
(298 T 77 GPU_IFPAB RSET AJLL
Corm
603 57 PP1V8 GPU IFPCD PLLVDD F AJ9
47 GPU_IFPCD_RSET «—> AK7
47 PP1V8_GPU_IFPEF_PLLVDD_F AJE
47 GPU_IFPEF_RSET «—> ALL
18810 .
FERR-220-0HM ?mA peak per diff pair
2
PP1V1_GPU_IFPCD_IOVDD 2 PmA peak for all pairs . PPI1V1_GPU_IFPCD_IOVDD_F
MIN_LINE_WIDTA=0.4 mm
MIN
€8810 C8813 1| YA GPU I2CA SCL Gl
4.7UF —— 0.1UF GPU_I2CA_SDA G4
208 ——
6.3y ic
CERM CERM 2
503 402
Place at AJS Place at AKS
28, GPU_I2CC_SCL E3
I2CS must be pulled up if not used CD 52
2CS addr fixed at Ox9E, Ox9F rCEICEULICC SDA 4 e
I addr fixed at O0x9E,Ox
18815
FERR-220-0HM
) 160mA k
2 60ma pea e PPlV8 GPU IFPCD PLLVDD F 4
_LINE_WIDTH=0.3 mm
MIN_NECK_WIDTH-0.2 mm _ E2
VOLTAGE-T. 8V 1s¢sTy_=GPU_I2CS SCL
€8815 c88le =GPU_I2CS_SDA El
4.70F —— 0.1UF R D o L
204 20%
o I2CS must be pulled up if not used.
602 I2CS addr fixed at O0x9E, Ox9F
26 GPU_I2CH SCL F6
D
76T yGPU_T2CH_5SDA «—> G6
S ED GPU_I2CB SCL «—> G3
76 BTy GPU_I2CB_SDA «—> G2
ST GPU_I2CD_SCL —> F4
76 BTy GPU_12CD_SDA «—> GS
(BT CPU_I2CE_SCL DS
75Ty GPU T2CE SDA «—> BS
AJ12
AK12
NC X—
AK13
NCX—
GPU_DACA_VDD ACé
GPU DACB VDD
GPU_DACC_VDD ACS
N
AB6
NCX—
AG7
AK6
CxX——
AHT
NCXx—

Ug8000
NB9P-GS

SYMBOL

IFPA_IOVDD
IFPB_IOVDD
IFPC_IOVDD
IFPD_IOVDD
IFPE_IOVDD
IFPF_IOVDD

IFPAB_PLLVDD

IFPAB_RSET

IFPCD_PLLVDD

IFPCD_RSET

IFPEF_PLLVDD

IFPEF_RSET

I2CA_SCL
I2CA_SDA

I2CC_SCL
I2CC_SDA

I2CS_SCL
I2CS_SDA

I2CH_SCL
I2CH_SDA

I2CB_SCL
I2CB_SDA

I2CD_SCL
I2CD_SDA

I2CE_SCL
I2CE_SDA

DACA_VDD

DACA_VREF
DACA_RSET

DACB_VDD

DACB_VREF
DACB_RSET

DACC_VDD

DACC_VREF
DACC_RSET

IFPD_AUX 9

IFPD_AUX* "X NC

IFPD_LO NG
IFPD_LO* 525"\
IFPD_L1 Sne

IFPD_L1*
IFPD_L2
IFPD_L2*
IFPD_L3
IFPD_L3*

IFPE_AUX
IFPE_AUX*

IFPE_LO
IFPE_LO*
IFPE_L1
IFPE_L1*
IFPE_L2
IFPE_L2*
IFPE_L3
IFPE_L3*

IFPF_AUX
IFPF_AUX*

IFPF_LO
IFPF_LO*
IFPF_L1
IFPF_L1*
IFPF_L2
IFPF_L2*
IFPF_L3
IFPF_L3*

DACA_RED|
DACA_GREE!
DACA_BLUE]|

DACA_HSYN(,
DACA_VSYN(,

DACB_RED,
DACB_GREEN]|
DACB_BLUE]

DACB_CSYNC]|
DACC_RED

DACC_GREEN
DACC_BLUE

DACC_HSYNC
DACC_VSYNC

oF inAiTxc AM11 LVDS EG A CLK P oo o0 o

IFPA_TXC*AM12 LVDS EG A CLK N oD ¢ o

IFPA_TXDO| AMS LVDS EG A DATA P<0> s o 5

IFPA_TXDO s ALS LVDS EG A DATA N<O>  rymy o 5

1FPA_TxD1| AMLO LVDS EG A DATA P<1>  [royas o

IFPA_TXD1 4 AMO LVDS EG A DATA N<1>  mmy e 5

1FPA_TxD2l ~K10 LVDS EG A DATA P<2> oo o0 o

IFPA_TXD2*~AL10 LVDS EG A DATA N<2> —

1FPA_TxD3 AK11 LVDS_EG_A_DATA_P<3> oD

IFPA_TXD3#~ 011 LVDS_EG_A_DATA_N<3> oD
1FPB_TxC AP13 LVDS EG B CLK_P oD

IFPB_TXC*AN13 LVDS_EG_B_CLK_N Py

IFPB_TxXD4 ANS LVDS _EG B DATA P<0> s o 5

IFPB._TxD4 s APS LVDS EG B DATA N<O>  mm o 5

1FPB_TxDS_ _~F10 LVDS EG B DATA P<l> ooy as o4

IFPB_TXD5*~ AN10 LVDS _EG B DATA N<1> oD & o

1FPB_TxD6| ~R11 LVDS EG B DATA P<2> oo o0 o

IFPB_TXD6 * AR10 LVDS EG B DATA N<2> —

1FPB_TxD7_ AN11 LVDS EG B DATA P<3> mym 7

IFPB_TXD74~ P11 LVDS EG B DATA N<3> mm 76

IFPC_AUX | _RP2 DP_EG_AUX_CH P BUT #0 51

IFPC_AUX* |4 AN3 DP_EG_AUX_CH_N o = o
IFPC_LO 23(7 DP_EG_ML_P<0> oD 0 o Ko STURE
IFPC_LO* ° DP_EG_ML_N<0> [T 0 o |
1FPC_r1 | ALS DP_EG ML_P<l> oo o o 11?5860
IFPC_L1* |4 2MS DP_EG_ML_N<1> oD @0 o
IFpC_L2 | AM3 DP_EG_ML_P<2> D ¢ o1

IFPC_L2* |5 AM4 DP_EG ML N<2> T 90 94 2 402
1FPC_L3 | AP DP_EG_ML_P<3> oo <0 5

IFPC_L3* |y AR2 DP_EG_ML_N<3> oD 0 5
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GPU VCore Regulator

(o8]
~J
o)

. _=PP5V_S3 GPUVCORE

PP5V_S5 GFXIMVP6 PvVCC

MINiLINEiwIDTH—O ’
MIN_NECK_WIDTH=0. 2MM
VORTAGE=SY Cc89021 1C8903
4.70F 0, 01uF s =PPVIN GPU_GPUYCORE
629% 5 5 18%
XSR-CEE GEEM CRITICAL |CRITICAL 108932
C8931', €8930"', -L-1ur
22UF 22UF—— —7- 105 C89331 1C8934
= o 208 2 Z3R 1UF —— —— 1000PF
- POLY-TANT 2 POLY-TANT 2 603-1 305 T T 393
PP5V_S5_GEXIMVP6 VDD CASE-D2-SM CASE-D2-SM 22V 2 2 43¢ D
VIN_LINE WIDTH-0.3MY 60327 405
MIN_] NECK WIDTH . 2MM
VOLTAGE=
1C89
—— 1uF L "
S 18v a R8930
X5R - 1K
402 VDD PVCC 5%
1/1
R8 9 05 Mléfg%\l 5|
SR CRITICAL 102,
2 1 GEFXIMVP6 RBIAS retas U8900 vy GFXIMVP6 VIN
b MIN_LINE_WIDTH=0.3MM MIN_LINE_WIDTH=0.3MM
1/1166W C8904 MIN_NECK_WIDTH=0.2MM QFN MIN_NECK_WIDTH=0.2MM
ME-LF GEXIMVP6 UGATE 4
402 0.033UF ISL6263CUcATE MIN_LINE WIDTH= 0 gMM g 05DPB
2 ‘ ‘ 1 GEFXIMVP6 SOFT SoFT MIN_NECK_WIDTH= MM
AN MEN-RESRWIBTH=0 : 3MM BOOT GFXIMVP6_BOOT
1%6 MIN_LINE_WIDTH= O 3MM
)4(85 MIN_NECK_WIDTH=0.2MM C8 956 1 4
- GEXIMVP6 IMON |rmon 0~22§gl§: Fi()§8010 Vout = 1.05V - 0.96V
v 1%
- @} GPUVCORE_PGOOD PGooD xR 2 6A e
= N 1206
PP3V3 GPU VCORELOGIC s GFXIMVP6_VIDO vIDo PHASE GEXIMVP6 PHASE 2 PPVCORE GPU REG R 1 2 _PPVCORE_GPJl REG . .
» _GEXIMVPS VIDI v ET Ao et ol ‘ rowsossT-om  A-WORIBTE0 T 3 I
R8907 1R8910 s _GEXIMVP6 VID2 vID2 SWITCH NoDESTRUB 5 - - o C8966 1 CRITICAL 12A max output
10K 10 .+ __GEFXIMVP6_VID3 vip3 C89681 10UF Cc8942" (L8920 limit)
5e Te 1 20% +
1418 églg%\l .. _GFXIMVP6 VID4 vIipa u (SI§I9T5I%AL (}g(?oé,? 1 102[{350 f— 6X2}Z 2 330UF ——
7 B _ f— 653V 603 208
4022 2402 » o m—=CPUVCORE_EN VR_ON GFXIMVP6_LGATE 4 289 xR 2 e
GEXIMVP6_ AF EN AF_EN LGATE MIN_LINE WIDTH=0.6MM } = RJIK0328DPB %45 2 603 i D2T-SM2
MIN_NECK_WIDTH=0.2MM — LEPAK-HE Cc8965
GFXIMVP6_ FDE FDE 1 Cc8967 | —= Iour CRITICAL
—— 20% 1
MIN LINE WIDTH=0.3MM p— %OOQUF 2 >6<5§V L7g3809§3
MIN_NECK_WIDTH=0.2MM £735v 503 i U
. GFXIMVP6_VSEN P vsEN i 7|2 25
R829020 s GFXIMVP6 VSEN N RTN F D2T-5Mz
» ,GPU VDD SENSE __1 2 VENRECRAEBTHZE 2 ‘ l
-20 mm (34 1 1
BRI 2 B A 18920 L1 68550 o Sortr =
402 0.001UF —_ 1 18 T
1% 509 50V GEXIMVP6_PHASE_VSUM
: G iy i 1C8953 | HRhE TS I
R829OO 8 402 (GEXIMVP6_AGND) f— ?88%0PF R89 Oé ¢
5GP ND_SENSE 1 2 50V K
¢ MIGNillgEC(iiwID§H:O$2 T A . GEXIMVP6_VW v 2 GEEM 11w
IN_LINE_WIDTH=0.25 mm 2% MIN_LINE_WIDTH= 0 3MM ME-LF
VOLTAGE=0V Pl/Jé}EVF\I MIN_NECK_WIDTH=0.2MM 402,
402 R8909! 108922
4.99K
BLAGEMENI-NGTE=BIace R8368 3¢ BES0D 73K ——joooef
2
C8950 mr Ly 2 gn
180PF 2 402
GEFXIMVP6 _COMP _RC 2 ||1 GEXIMVP6 _COMP
MIN_LINE_WIDTH= 0 3MM H MIN_LINE_WIDTH= 0 3MM come VO GEXIMVP6_ VO
MIN_NECK_WIDTH=0.3MM 59 MIN_NECK_WIDTH=0.2MM m%g*{ﬁég%*w%g%gig%m%
1 ] | =0.
R8950 Gl 1C8952 R8900
%%7% —— 68PF ocsET] GFXIMVP6 OCSET 13 AA%
4L1e 56V MIN LINE WIDTR=0.3uM v
nelo¥ 2 2phM MIN_NECK_WIDTH=0.2MM L%
2402 402-1 s ity
GEFXIMVP6 VSUM
. . GEXIMVP6 F B J MIN_LINE WIDTH=0.3MM
MIN_LINE_WIDTH=0.3MM MIN_NECK_WIDTH=0.2MM
MIN_NECK_WIDTH=0.2MM ISP
1 GFXIMVP6 DFB
'R8951 R8953 TSN MIN_LINE WIDTH=0.3MM
2.21K MIN_NECK_WIDTH=0.2MM
1115 99K 116w
Ririd SRR AR T R8902? 'R8901
GFXIMVP6 VDIFF_RC 1 ||2 GFXIMVP6 VDIFF VDIFF TCOMPL_| 9.7€eK 35 11K (PPVCORE_GPU_REG)
MIN_LINE_WIDTH=0.3MM ‘ MIN_LINE WIDTH—O 3MM 1/16W 1/16W
MIN_NECK_WIDTH=0.3MM 10% MIN_NECK_WIDTH=0.2MM ME-LE (C8971 ME-LF
507 PGND  VSS THRM_PAD| 4021 Y S e 2402
CERM
402 GEXIMVP6_DROOP 1112
WENEETR TS A )
- - Sy C89721
CERM 0.1luF ——
402-1 18%
lev 2
X5R
GND_GFXIMVP6 AGND 402
MIN_LINE_WIDTH=0.6MM
%%QTXE%KUWIDTH 0.2MM
XW85M9 00
.
Lo GPU VCore Setpoints
= VID3‘ VIDZ‘ VIDl‘ VIDO‘ Voltage ‘ Max Batt ‘ Balanced | Max perf
2 =PP3V3 GPU_VCORELOGIC,
1 1 1 1 . 125V M -
R8%86 GPUVIDO_1| GPUVID1_1| GPUVID2_1 0.90125 98
7 m>-GPU_VCORE_VIDO 2 : R8987'| R8984 R8982'| R8980 1 1 1 0 0.92700V - M98 -
2.2K 2.2K 2.2K 0
1/ Tow 5% 5 5% 5% 1 0 1 1 1.00425v - - M98
et HpLEE HpLER HpLEE MpLEE
4077 402 4077 402 .
Rgggo GEXIMVP6 VIDO .. Other VID states may not be valid
o Fry GPU_VCORE VID1 1 2 GFXIMVP6 VIDI1,
o GEFXIMVP6 VID2,, . GPU (G8 4M) Core Supply
Mgag‘v GEXIMVP6_VID3 M9 8 D e f au l t VCOore S e t p oln t S SYNC_MASTER=M87_MLB SYNC_DATE=10/17/200
GFXIMVP6 VID4 .,
R8994 GPUVID1_0| GPUVID2_0 NOTICE OF PROPRIETARY PROPERTY
0
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LCD (LVDS) INTERFACE

=PP3V3 S5 LCD

C9000
| 0.0022uF
R9000 NI

RO001 IS PP3V3_SW_LCD_UF
100K CRITICAL 0.

CRITICAL

L9000
FERR-250-0HM

Q9000

FDC638P_G
SM

LCD PWREN L RC

LCD_PWREN_L

SSM3K15FV
SOD-VESM-HF

o I LCD_PWR_EN .

[
1

CRITICAL

Jo9000
20474-040E-11
F-RT-SM

41

765 7 =PP3V3 S0 DDC_LCD E
1 ! sTs 1
RO094 o
1 1
100K pull-ups are for R9010 R9011 7 PP3V3_SW_LCD 2|
no-panel case (development) . 1 3
> Panel has 2K pull-ups 4
sa 7 _BKL_SYNC E
— s0 7 _LVDS_DDC_CLK 9]
s0 7 _LVDS_DDC_DATA 7l
, LVDS_CONN_A_DATA N<0> 8
C9010 * . LVDS_CONN_A_DATA P<0> 9
— 10|
2 ; LVDS_CONN_A_ DATA_ N<1> 11 o
; LVDS CONN A DATA P<1> 12
CRITICAL 3
L9010
90-OHM-100MA 7 LVDS CONN A DATA N<2> 14
ST . LVDS_CONN_A_DATA_ P<2> 15
s 5o LVDS_CONN_A CLK_N ] W 16|
JE— 54 7 LVDS_CONN_A_CLK_F_N 17
sa 7 LVDS CONN A CLK F P 18
20 LVDS_CONN_A_CLK_P W 2 I 9
Place close to the connector . LVDS_CONN_B_DATA N<0> 20
, LVDS_CONN_B_DATA P<0> 24 5
2
; LVDS CONN B DATA N<1> 23
; LVDS CONN B DATA P<1> 24
CRITICAL 25
L9011
90-OHM-100MA , LVDS_CONN_B_DATA N<2> 29
SR . LVDS_CONN_B_DATA_ P<2> 27
o LVDS_CONN_B_CLK_N 4 W 28|
— sa 7 LVDS CONN B CLK F N 29
. LUDS._CONN_B_CLK P W , ‘ 91 7 LVDS_CONN_B CLK F_P 309
s 7 _LED_RETURN_1 31
Place close to the connector LED_RETURN_2 32
ss 7 _LED_RETURN_3 3
ss 7 _LED_RETURN_4
LED_RETURN_5 51850651
LED RETURN 6 36)
NC 2
39
I\ 39
, » _PPVOUT S0_LCDBKLT I 40]
43
b 44

LVDS

Display Connector
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LVDS Transmitter Termination

All emulated LVDS outputs require this termination

PLACEMENT_NOTE=Place at U9200 (A1l 24 resistors)

R92320
o1 53 [T LVDS A CLK P 1 70 2 . LVDS CONN_A CLK P oD 0 o
SIGNAL_MODEL=EMPTY
o1 53 [T LVDS A CLK_N LVDS CONN_A CLK N o>
o1 53 [T LVDS A DATA P<0> , LVDS CONN_A_ DATA P<0> 5T 7 79 94
1%
1/16wW
ME-LF 'R9326
133
1% SIGNAL_MODEL=EMPTY
1/16wW
MESLE
R92327 2402
21 83 (I LVDS_A_DATA N<O0> 1 /0 2 LVDS_CONN_A_ DATA N<O>®—-
1_“1”59_\7
Rgzzo
o1 53 [T LVDS A DATA P<1> 1 2 . LVDS CONN_A_ DATA P<1>®—-7 94
1%
1/16wW
MECLE '‘R9331
133
15,6y  STGNAL_MODEL=EMPTY
ME-LF
R923032 2402
7
o1 53 [T LVDS A DATA N<1> 1 2 LVDS CONN_A_ DATA N<1>®—-7 94
1%
1/16w
MECLE R9335
270
o153 [T LVDS A DATA P<2> 1 2 e LVDS CONN_A DATA P<2>®—-7 94
1%
1/16wW
i |'R9336
133
1% SIGNAL_MODEL=EMPTY
Haew
R9337 2402
o1 53 [T LVDS A DATA N<2> 1 270 2 LVDS CONN_A DATA N<2> STy 7 7
1%
1/16wW
Rgza0
21 83 (I LVDS B _CLK P 1 2 . LVDS _CONN_B_CLK P oo 70 o
1%
1/16w
ME-LF 'R9341
133
15,6y STGNAL_MODEL=EMPTY
MESLE
R923O42 2402
7
91 83 [IN> LVDS B CLK N 1 2 LVDS CONN_B CLK N o R
1%
1/16
MECLE R92345
o1 53 [T LVDS B _DATA P<0> 1 /0 2 , LVDS CONN_B_DATA P<0> SOTS 7 79 94
1%
1 6
MECLE 'R9346
133
1% SIGNAL_MODEL=EMPTY
b
R9347 |,402
o153 [T LVDS B _DATA N<O0> 1 270 2 LVDS CONN_B_DATA N<O0> 5TTY 7 79 o4
1%
1/16wW
R9235O MEosT
o1 53 [T LVDS B DATA P<1> 1 70 2 . LVDS CONN_B DATA P<1> SOTS 7 79 94
'‘R9351
133
15,y  SIGNAL_MODEL=EMPTY
MESLE
R9352 2402
27
o1 53 [T LVDS B DATA N<1> 1 0 2 LVDS CONN_B DATA N<1> 5T 7 79 94
1%
1/16w
MESEF R92355
21 83 (I LVDS_B_DATA P<2> 1 70 2 o LVDS CONN_B_DATA P<2> 50T 7
1%
1/16
g LE 'R9356
%33 SIGNAL_MODEL=EMPTY
1/16W
MESLE
R9357 2402
o1 53 [IW) LVDS B _DATA N<2> 1 270 2 LVDS CONN_B_ DATA N<2> 5Ty 7 79 94

DisplayPort Mux

Muxed Graphics Support

SYNC_DATE=07/10/200

w s =PP3V3 S0 _DPMUX
ol
<"
ML,_P<0> B4 |prni_o+ VDB
ML _N<O0> 24 DIN1_0- MUXGFX
ML _P<1> BS |prNi_1+ Uo320
ML,_N<1> a5 |pin1 1. CBTLO6141EE
- BGA
ML _P<2> B6 prni_2+ CRITICAL
ML N<2> A6 IDINL_2-
STGNAL_MODEL=DPMUX
ML P<3> A8 IpIN1_3+ DOUT_0+| B2 DP ML P<0> oD & o
ML_N<3 A9 pIN1_3- DOUT_0-p BL DP_MIL_N<O> oD o1 o
C9330 1|2 ..DP IG AUX CH C P
AUX CH P 7 0 F H 10% 16V X5R 402 H9 Ipauxi+
o DP_IG AUX CH N - J9 _ .
¢ D 1C9331 1|2 ..DP IG AUX CH C N [ —QPAUX! DOUT_14|_D2 DP_ML_ P<1> oD o o
DDC_CLK 0.1up | [ 105 16V xR 402 8 |ppe_cLk1 DOUT_1- D1 DP_ML N<1> oD - o
DDC DATA J8 |ppc_DAT1
5 DP_IG_HPD J2
> < G 0 HPD_1 pouT_2+| _E2 DP_ML P<2> [oUT o1 °
DOUT_2-| EL DP ML N<2> o ¢ e
ML _P<0> B8
R9304' - DIN2_0+
100K ML_N<O> DIN2_0-

e F2 DP_ML_P<3> -
1/16w ML _P<1> D8 |prns 1+ DOUT 3+ —— b ML N<§> oo =
T ML_N<1> D9 IpInz_1- POUT_3- LoD o o

ML_P<2> E8 |pINz_2+
- R9306 ML_Ne2> E9 dp1nz_2- avxs|_H2 DP_AUX CH C P s
H1
1K MIL,_P<3> F8 |prN2 3+ AUX-— DP_AUX CH C N D o o
1/16W ML, _N<3> 5355 F9 IpINz_3- PLACEMENT_NOTE=Place at U9320
MeE C 1 || 2 .. DP_EG AUX CH C P MUXGFX
1022 AUX CH P 0 Pl T0% 16V xoR 402 H6 Ipaux2+ R9307
AUX CH N y J6 _
1C9336 1||2 ..DP_EG AUX CH C N [ QPAUX2 o | bp BPD & 1 1K O
DDC_CLK 0.1uF | [[T0% 16V X5R 402 H5 |npc k2 HPDIN]| A Yasu Rl
5%
DDC_DATA J5 11
C DDC_DAT2 Méagg
» @umpDP_EG HPIY 83 |upp 2
LO=PORT1 LO=AUX_CH
HI=PORT2 HI=DDC
1 s DP_MUX_SEL_EG 2l |GPU_SEL DDC_AUX_SEL|_C2 DP_CA DET 76 81 83
R9130%§< DS — == MAKE_BASE=TRUE < v
5% DP_MUX XSD L . i B7 lxsp* . TsT0| G2
&élgf w0 _=PP3V3 S0 DPMUX DPMUX_EN_HPD DPMUX_EN_HPD — NP —
2 1 1 ||l
DPMUX_EN_S0&DPMUX_EN_PLD R931%% @ O|o| x| =
1 B 10
R9302 1160
= 10K MF-LF
ik 1
DPMUX_EN_PLD wk 1g = @ DB _HOTPLUG DET
R9303 2 MAKE_BASE=TRUE —
- > DE_MUX_EN 1 O\ 2 1= @ozDE_LG CA DET =
1/1%w
ME-LF
302
=PP3V3_GPU_LVDS_DDC
R9370" 'R9371
=pPP3V3 SO0 _LVDSDDCMUX 20K 20K
1/16W 1/16W
MF-LF ME-LF
4077 7407
1 R9372! 'R9373
C2370 20K 20K
14 1180 16w
10V 2 ME-LF MESLF
cERM Ug%c70 402 ,402
+ > LVDS_DDC_SEL_EG 13 1@2?1 IRIE LVDS EG _DDC_ CLK & e
(R0 2
o Bl
5 o
» o> LVDS_DDC_SEL 1G Sles 9 a LVDS IG DDC CLK (e
> B 3 LVDS_DDC_CLK g
<
ez & A LVDS_EG_DDC_DATA (gry
z 9
% B
1200y PWIEE LVDS IG DDC DATA (pmy
Balo LVDS DDC_DATA aD
GND THRM SYNC_MASTER=MUXGEFX
7 15
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Port Power Switch

CRITICAL
D ESD DP_ESD
U9480 CRITICAL CRITICAL
TES20518 D9410
=PP3V3_S5_DP_PORT_PBZR 5 |ty outl 1 PP3V3_S0_DPILIM D9410 RCLAMPO0524P
MIN_LINE_WIDT - 1,9400 RCLAMP0524P SLP2510P8
P s S 4 Jen ocHp? TP_DPPWR OC L  Vortace FERR-120-OHM-3A SLP2510P8
e . 1YY Y2 PP3v3 s0 DPPWR
2 - MIN_LINE_WIDTH=0.38 MM 210 I0[1
0603 MIN_NECK_WIDTH=0.20 MM 5|10 10|4 l ol wel1o
1 C9400 VOLTAGE=3.3V sl Nel7 2INC > p
.01UF g
oo g 3
CRITICAL 2 M ©
3
1C9481
I g et €9485 1 1C9486 ?
—_ : 0.1UF —— L
c 2 L =
1 R9420
- 100K
1/18m
T NO STUFF
R9400 0 2
5% 1/pjew MF-LF 402
NO 'STUFF e 0
NO STUFF R943(Q 0 2
RO4 1 2 5% |1/[léw MF-LF 402
5% 1/16w| MF-LF 402
CRITICAL NO ' STUFF e P
HDMI CEC RO4A31 0 1AApZ2
J9400 T 5% 1]/16ew| MF-LF 402
NO STUFF DSPLYPRT-M97-2
R9403 0 1 2 F-RT-THSM FL9400
NO STUFES% 1716W] ME-LE 402 / 12-OHM-100MA
M1210-4SM
R9413 0 2 BOT ROW TOP ROW ..| DIP_MI] CONN P<0> p T2 4
1 5% 9| mE- s v prvs 5 DP_ML C P<0>C9410 1][2 DP ML P<0> om0 s
'R9425 5% |1/16W| MF-LF 402 , TH PINS SM PINS ‘ Db 1] CONN N<O> M a 5 1uFH ) A 1 A am e o
1M FL9403 pP_fED GND FL9401 Y 1 112
?émw 12-OHM-100MA 4 DP_C_A_DET MI_LANEOP 3 12-OHM-100MA 2L » DP ML C N<0> C9411 H 10% Ifgv N)%RN4<09> I &0 ot
MEOLE 414 TOMIZIAM ©l OHDMI_CEC  ML_LANEONO-|> | bp ML cONY Blls @ WM, 4%.21uF
1 2 o 5 - . 1 2 N
2 2o oy DB ML P<3> C9 I 25 DP ML C P<3> AAI 15« DP_ ML _CONN_P<3> 8| Senp o I YOVY; 1 . DP_ ML C P<l> C9 I 2 DB ML P<l> oy
0.1uF|[10% 16 —_— 10| HML_LANE3P i, LANELP 9 e 0.1uFr !l °
= 2150 [y DP_ML_N<3> C9415 1||2..DP ML C N<3> 3 Y Y Y L2 52 DP_MI,_ CONN_N<3> 2| QML LANE3N  up Lanmin Ol .. PP ML_CQNN _N<1> 2 (Y Y Y L3 | E%%%o%m% 2o DP_ML_C N<1> C9413 1||2 DP ML N<l> am-
10% 16V XS5R 402 — N y | [[T0% 16V X5R 402
0.1uF | 14 GND SND 13 , TCMlzl0-asmM 0.1luF
S ) 5 . 1] 2
s soqgryDP_AUX CH C P 16| Savx_cup ML_LaNE2E O |12 s DP_ML_CONN_P<2>, s e OOV ., DP_ML C P<2> C9416 |l 2 DB ML EZ§22> -
Lo AUX_CHN ML_LANE2N L — 0. 1uF‘ i
- B 3 o 1 2
21 soqgryDP_AUX CH C N 20| Jpp_pwR RETURN O 22 .. DP_MIL_CONN_N<2> 2 Y Y Y L3 s DP_ML_C N<2> C94%71 FH 2. £1>6Pv MXIgR N4§22> e
... =PP3V3_S0_DPCONN bP_ESD e
CRITICAL SHIELD PINS
R9443" 1 D9411
¢ NO STUFF
100K R9144% RCLAMP0524P T R9402 . A
o L5 1 SLP2510P8 =5 —
npieE 1100 R9421 NO ' STUFF® I/IpW ME-LE 402
65, b 100K R9432 0 2
N 2 oW 5T 7 _
55 50 75 @umDP_CA DET L/ew 2o 1ol 5% 1/16W MF-LF 402
6 2 9INC NC|10
09440 a
2N7002DW-X-G = z 1 DP_ESD
SOT-363 o = CRITICAL DP_ESD
’ D9400 CRITICAL
: RCLAMP0504F D9411
09440 My 1 5€70-6-1 RCLAMP0524P
2N700ZDW-X-G B = B SLP2510P8
SOT-363
S0T-36 EEVE DP_CA DET O 1
DP to DVI/HDMI S0 ola
4
RO422'| Cable Adapter 2 Q 5 ol wel7
. | i 1M (CA) has 100k
Q9440 must have Drain to Gate leakage of <p00nA and Gate tjo Source resistance of >5MOhm ,14(-1,;5- pull-up to DP_PWR. 5 4 %
402,
1
g1 s _=PP3V3_S0_DPCONN
R9445
Lok RO444
%0 (T RE-HED
09441
2N7ODZJW*XTC
Q9441 .
2N7002DW-X-6 DisplayPort Connector
DP_HPD. .
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S s 11
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=PPVIN_SOGPU_P1V8P1V1_

CRITICAL
Cc95401|, 1C9545 CRITICAL
22UF ﬁg Cc9590!, [*C9595
s 1UF
nglﬁyag%l?é ? 2 %351 RI?I:(IEAQ R9457O 0 22%? 8%
1528 - . _747Y 2 2 XBR
SI1904BDN, 2 1 PVIN SOGPU P1yl ROLY-TARY fe
i)
= —
j lc| 4 P1V1GPU_ DRVH =
I MIN_LINE_WIDTH=0Q. gMM
— SalE NGPEtROE At 95001 5V _SOGPU P1V1P1V8 GPU ,
10UF
289
X5R 2
805
%9510 (Internal 10-ohm path
CRITICAL = from PVCC to VCC) CRITICAL
SI7904BDN PP5V_SO0GPU P1V1P1V8 vCC
PiReCEIESY - BT SIBET ) 55008 Pt f
4{ VOLTACC FDMS 9 6 %EPS
PP5V. SOGPU VREF
j 2 P1V1GPU_DRVL C9504 i C95031 P1V8FB DRVH 1
: e S R . L 108 — R Y CRITICAL _PP1VE GPU REG
] SATENODE= I I %g\%, - 10v » 5 L2956lql Vout = 1.8V
=PP1V1_ SOGPU_REG X5R ¢ 402-1 .2UH-14A
PVCC VCC VREF3 40221 10 LYY Yz 6A max output
= . 1 7 . A
Vout 1.103v = Cg51%8 PO XNC s MMD06CZ-5M CRITICAL (Q9560 limit?)
3A max output CRITICAL * 0% 6 [VIN LDOREFIN| 8 (SGND) C9560°
L9510 2% 2 LPLVICPU VBST 17 |soori CRITICAL BOOT2| 24 M%l\ié;gEBwyDBTETO o 2200F f = 300 kHz
(Q9 510 1imit? ) 3.3UH-3.5A 603-1 MINZNECK_WIDTH=0.2MM 15 Jueater U9500 vcarezl 2 MIN_NECK WIDTH= 2 > 1C9565
£ = 400 kH SaaN~ L PIVIGEU LL 16 Jonnser eansea] 25 st L8R3
B z 1 ERITF AL PCMBO53T N S 18 lroarsr TST0230 ool P1V8FB_DRVL s s 208,
s SWITCH NobE-T 10 Jour1 oen our2 30 (=PP1VEBFBE_SO_REG) MINNEREIRTECR 8 ik
XW9515 330UF ~ . GATE_NODE=TRUE
™ 205, 14 |gn1 EN2|_27 Cc9580
Sy e 4 |?EgligTanT Bvp —— 0, 1UF
; P1VIGPU VEB 11 |rE1 REFIN2|_ 32 GPU_P1V8 REFIN 2 59V L
C95151: o 3§ s P1VI1GPU_TRIP 12 |rnimi ILIM2| 31 P1V8FB_TRIP 603-1 = =
102%]%* P PLACEMENT_NOTE=Place XW9515 next to C7615 | 2 SKIP* P1VEFB LL
6).(5}( 2 4 |EN_LDO REF|_1 PP2V_SOGHU_P1V8 REF MIN _LINE WIDTH=0.6MM
603 VOLTAGE=2V MIN_NECK_WIDTH=0.2MM XW9565
20 |SECFB POK1 13 < SWITCH_NODE=TRUE SM
2_|ton POK2|_2 Rg?6>31 P1V8 GPU_VSNS 2 i &L
14.0K PLACEMENT_NOTE=Place“next to C7665
= THRM_PAD GND PGND R95851 1/.1%577
P1V1S0_VSNS o 4 o 1301I§ MEZLE
<Ra> ey :
1 NO STUFF 102,
R9520 95201
9; 76K 100PF 1
1o R9535
ME-LF 280K XW9500
ME-LF D P1VIP1V8 SGN 1 2
2402 NS NI R
<Rb> Vout = 0.7V * (1 + Ra / Rb) VOLTAGE=0V 1 09565
R9521 (Rb should be between 10K and 100K) - SSM3K15FV
10K SOD-VESM-HF
1%
b
5402
G|1
GPIO7_FBVDD_ALTVO__
[} =P1V1GPU_EN °
o PLVIGPU PGOOD
@ BLlV8FB PGOOD
83 68 67 [T =P1V8FB_EN

1.1v / 1V8 FB Power Supply
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GMUX CPLD LVDS Receiver Termination

25 =PP3V3 S0_GMUX

. =PP3V3 450 GMUX: = PLACEMENT_NOTE=Place at U9200 (A1l 14 resistors)
s LVDS IG A CLK P R9650 190 . 2 LVDS_IG A CLK N P
1C9610 1C9621 |1 C9622 |1 C9623 |1 C9624 |1 C9625 |1 C9626 |1C9628 |1 C9629 |1 C9630 S VDs IG A DATA P<0> RO9651 100 1 L TF TN WELE 407 oo e T A N<Os
0.1UF —0.1UF —.—0.1UF —0.1UF ——0.1UF ——0.1UF ——0.1UF ——0.1UF ——0.1UF 0.1UF o0 8 e RI965 I I/T6W MF-LF 40
20% —T— 20% —T— 20% —T— 20% —T 20% T 20% —T 20% T 20% —7— 20% 20% e 8315 _LVDS IG A DATA P<1> 100 1 2 LVDS_IG_A_DATA N<1> 445 60
2 Cot 2 Cpt 2 ot 2 ot 2 ot 2 ot 2 ot 2 Cot 2 ot 2 ot 2> R9653 e I7TeW WELE 07 2
geR GER GeR GER GER gER gER GER GER GER w1 LVDS IG A DATA P<2> 100 1 2 e ., LVDS IG A DATA N<2> .. ..
L9631 w e LVDS IG B DATA P<0> R9654 190 2 _ LVDS_IG B DATA N<O> ., . o
—PP2V5_ S0 GMUX l FERR-220-OHM w1 LVDS _IG B DATA P<l> R9655 190 2 1* 1 1“” MELE j” 1LVDS IG B DATA N<1> ., . s
= w e LVDS IG B DATA P<2> RI9656 100 1 2 S MELE 07T DS 1G B_DATA N<2> 1. s e
0402 1% 1/16W MF-LF 402
vi e LVDS _EG A CLK P R9660 100 s : __ LYDS EG A CLK N s
9, o i i K X D% L9627 wio LVDS EG A DATA P<0> RIBOI 190 e - o ”_LVDS EG A DATA N<0>. .
: : : v i i < CE 6] B
2 LoV, 2 LoV, 2 LoV, 2 LoV, 2 LoV, 2 LoV, 2 LoV, SRR o viss . LVDS_EG A DATA P<l> R966 100 1 ;T T 7 LvDS EG A DATA N<l> .
402 402 402 402 402 402 402 A w1 85 » LVDS EG_A DATA P<2> R9663 100 1 2 LVDS EG A DATA N<2> ,; 4 5
— g PP3V3 S0_LRC_F m T T/16W MF-LF 40
W LINE_aTDTa=02 2102 v o LVDS_EG_B_DATA_P<0> R9664 190 . e ___ LYDS EG B DATA N<O> . ..,
CPP1ve S0 GMUX = : : vt s 2, LVDS EG B DATA P<l> R9665 100 1 2 ® OV TLT 9% yDS EG B DATA N<1> .. .
o = 1 C9627 vt s 2, LVDS EG B DATA P<2> RI9666 100 1 o TP UTOW WETRE 992 1 yps mG_B_DATA N<2> .
. 0 1UF T T7T6W  WMF-LF 40
7 SIGNAL_MODEL=EMPTY
c _=PP3V3 S0 _GMUX
C9600 1C9604 |1 C9605 |1 C9606 |1 C9607 |1 C9608 |1 C9609 . .
2.70r L L olior T ¢glior T -0 1ur g 1oF -G 1UuF 0.1UF 02 e 11 Yre ] U S
T T it T, A8 T, i T, i8¢ T, %% 0% =
Sx 2 2 g 2 CER 2 GER 2 GER 2 GER 2 ¢ B
%58 GERu GERu Geun Gen Gen CERY . _GMUX_DEBUG RESET L R9680 1K . e —
s« JTAG_GMUX_TCK R9690 4.7K 2
£ 5% 1/16w MF-LF 402
=3 o~ o~ o~ B N| | MmN o~ -
Ol oSl S o| Alal Sl o 9328 ool alol sl g <=
alo|»|R|zlal O n|5| = alao|<|o| |2 =2z 2] 0|6 x| <. .., EG_CLKREQ OUT L R9695 10K ; 2
5% 1/1 - 402
I — R — AN 7 = NO STUFF s oW MELE 40
vce vecaux § 3 ¥ 8 % 5 8 § veead 3 R96 79!
R9640‘ ‘R9645 e o = | oo
o 5 15 JTAG _GMUX TCK K14 |TCK 9 8 3888 38 938 98 10K .
K 0K JTAG GMUX_TDT 113 lto: 2 g R L L8 e SILK_PART=GMUX_RST ' 1% PLACEMENT_NOTE=Place on top side at U9200
HpLEE npieH JTAG_GMUX_TDO x13 |roo oMzt do Hek
4022 2402 JTAG_GMUX_TMS L12 |tMs CRITICAL S
GMUX_TOE K2 |TOE =
= '
GMux_crao aJorco U9600 Required Pulldowns
XP28
5 1LCD_BKLT_EN P2 |pe2a — preal a2 LVDS B DATA P<0> s 50 _DP_MUX_SEL_EG R9681 10K : 2
<G} CSBGA-HF 5% 1/16W ME-LF 402
51 53 (U] LCD_BKLT PWM N2 _|PB2B PT2B|_A LVDS B _DATA N<O0>
LVDS DD EL E LVDS B DATA P<1>
R s = c S < P4_PB14A PT3AL AL = s _LVDS DDC_SEL IG R9682 10K , 2
93 80 <GUT} LVDS_DDC_SEL_IG N4 |PB14B PT3B_B LVDS_B_DATA N<1> 5% 1/16W MF-LF 402
NO STUFF NO STUFF
. . » g DP_MUX_EN N3 |PB15A (0D) PT4A] LVDS B DATA P<2>
R9641 R9646 % ¢oom DP_MUX_SEL_EG Ma |ppiss prapl as  LVDS B DATA N<2> .. 0 _LVDS DDC SEL_EG R9683 10K . 2
10K 10K <o w 5% 1/16W MF-LF 402
13 13 Wi EG_RESET L PS5 |PB16A i PT14A| B EG_PWRSEQ EN (Use open-drain PGOOD output to hold off the start of the GPU PWRSEQ until the first GPU rail's source is valid)
1/16W 1/16W - o EG_RAIL1 EN M5 |PR16B % o PT14B) 7 GMUX_ DEBUG_RESET L
a02,| |40z . ::(m EG_RAIL2 EN 26 lpp17a | On x| prisa . ac LVDS A CLK P NO STUFF
Z
» qm—EG RAILS EN ME_|PB17B < privopat LVDS A CLK N v EG RESET L R9691 100K, 2
s @uEG RAIL4 EN P7_|PB18A m PT16A| C8 LVDS B_CLK_ P 5% 1/16W ME-LF 402
1 55 0 o BG_CLKREQ OUT L M7 |PB18B (0D) PT16B| C9 LVDS_B_CLK N
- » @umpDP_CA_DET EG N7_|PB19A PT172| A LVDS_A DATA P<0> o s _GMUX_INT R9692 20K , 2
»» @z} LCD_PWR_EN N8 |pp19B | pT178| B9 LVDS A DATA N<O> 5% 1/16W ME-LE 402
50 a1 42 19 Gy LPC AD<O0> P9 |PR20A | PT18A| A9 LVDS_A_DATA P<1> ... LCD BKLT PWM R9693 100K . B
502 10ggTy LPC_AD<1> N9 |PB20B prigsl_cio LVDS A DATA N<I1> 5% 1/16W ME-LF 402
i a2 19 CED LPC AD<2> P10 |PB30A w pri9al Bl0o LVDS A DATA P<2>
+ 12 19¢gryLPC_AD<3> M0 |pB30B E | prios| a0 LVDS A DATA N<2> . .o _EG CLKREQ IN L R9694 100K . N s
+ 12 2Ty LPC_FRAME L P12 |pB31a | & [ ereom_all TP GMUX PT20a EG_PWRSEQ_HW 5% 1/16W MF-LE 40
%0 25 15 [omy_ LPC_RESET L P13 |pB31B s ° pr20Bl_Bl2 TP GMUX PT20B R9630 0 1 EE— - EXTGPU_PWR_EN o =
2 [y LPC_CLK33M GMUX N12 PB32A i PT32al BI TP_GMUX_ PT32A e PRSEG GMU;» W MF-LE 40 E— IS
MUX_INT TP_GMUX_ PT32B — —
e GMU Eld PB32B ] AL pr328 213 GMU 3 53 _EG_RAIL1 EN R9631 0 1 2 =P1VIGPU_EN form 6o o2
5% 1/16 MF-LF 402
s —LVDS IG B DATA P<2> 5 lproa __ [ proal 14 DP CA DET axy e oo 0 EG_PWRSEQ_GMUX
5510 oy LVDS_IG B DATA N<2> ®2 |pioe pR2B| Bl4 DP_HOTPLUG DET o +s _EG RATL2 EN R9632 1 R - P3V3GPU_ENfsymy oo o
TP_GMUX_PLI10A c2 lprioa PR10A| D12 LVDS EG _A_DATA . £C PWRSEG OM o oW MESLE R0
TP _GMUX PL10B D PL10B PR10B|_DI1 LVDS EG A DATA N<0> R 7 83 94 — Q_GMU
< s _EG_RAIL3_EN R9633 0 1 2 =GPUVCORE EN {5 s 7o
59 83 18 [T LVDS IG A DATA P<0> D1 |PL11A PR11A| D14 LVDS EG A DATA P<1l> Vo sn AT 5% 1/16W| ME-LF [402 U
5 53 18 I LVDS IG A DATA N<O> g1 |pr11B PR11B|_E14 LVDS EG A DATA N<1> am e o EG_PWRSEQ_GMUX
s 510 > LVDS_IG A DATA P<1> 1y lpriza o ~ Pri2a| E12  LVDS EG A DATA P<2> s o .: _EG_RAIL4 EN R9634 0 1 - E— s =P1VEFE EN [y o7 ss s
o9 0210 [y LVDS TG A DATA N<1> g3 pri2s hS v PR12B| _Fl12 LVDS EG A DATA N<2> TR 77 3 o4 5% 6W| ME-LF [40 .
‘NO STUFF o o o 1LVDS IG A DATA P<2> Pl lprnisa % E PR13A| P14 1LVDS EG B DATA P<0> <:|m —_— The MAKE BASE propertlies for|these [signals fare on the POWER CONTROL page.
5{09K647 59 83 15 [T LVDS IG A DATA N<2> Gl |PL13B ] m PR13B|_G14 LVDS EG B DATA N<0> a7 e o NO STUFF
LA e o315 (ry—LVDS_IG B DATA P<0> F3 |pr14a PR14a| Gl2  LVDS EG B DATA P<1l> oo NO STUFF 1C9693
bipE 50 O LVDS IG B DATA N<O> g2 |pri4s pri4s| G13  LVDS EG B DATA N<l> oo - ——0.1Uf
2402 s 510 > LVDS_IG B DATA P<1> w2 |prisa prisal B13 LVDS EG B DATA P<2> o~ e 2 Cokm
o s LVDS_IG_B_DATA N<1> PL15B pr1sE| H12 LVDS EG B DATA N<2> B 402
e 02 10 [IN> 5 S < ' TUFF NO STUFF
5 5315 > LVDS_IG A CLK P H1 |pLi6A pr16al H14 LVDS EG A CLK P Ve AT 592 1C9694
L 69 53 1 I LVDS IG A CLK N H3 |pL16B __| L PR16B|_J12 LVDS EG A CLK N Vo sn AT F L o 1uF
= & LVDS MUX SEL EG L1 lprisa | o [ Prisal 114 IG LCD PWR EN o T, i8¢
TP _GMUX PL18B VSYNC 13 leriss | % | pries mi3 EG LCD PWR EN oo it
.o o> =GMUX_PCIE RESET L K3 |pr19a ;Z> Z Pr30a| N14 IG_BKLT EN o
N GMUX_ PM SLP S3 L L2 |pL198B = 34 m [ pr30BL_N1 EG_BKLT_ EN Vauu Rl
> ALL_EG _PGOOD N1 |pn32a o [
+ > EG_CLKREQ_IN_ L Pl |pr32s _J o 4 N mw w e =~ 22 1
. ) LKREG el ing C 6 2 2283333 99 =
(Tie/strap low if EGPU doesn't provide CLKREQ_L output, provide pullup to GPU rail if using CLKREQ_L output from EGPU 5 R B 5 B B 2 JJ
: oD 6 & 5 86 © 6 & 54
PM_SLP_S3 L Isolation A0 A N

J1
B8
[o]
Cc12
13
E13
M14
N10
N6
M2
c1
B4
M11
Q
=<
c
|.'><
(&
H
=
lG)
H
Q
=~
H
o]
<
(0]
[n}
0)
l_l.
(0]
5

Graphics MUX (GMUX)

2. =PP3V3 S0_GMUX .

O
09670 L e _JTAG GMUX TCK SYNC_MASTER=MUXGFX SYNC_DATE=07/10/200
1
R9670 L
SSM6N15FE§ EL 10K __  EG_PWRSEQ EN ., = NOTICE OF PROPRIETARY PROPERTY
501563 ) 1716w PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION Q9670 THE INFORMATION CONTAINED HEREIN IS THE IETARY
,462"F SSMON1SFEAPE RCREES ToTuE FoLLoWIng v NG+ THE FO "
TKT 33650027 1 IC,XP2-8, HF, CPLD, BLANK U9600 CRITICAL GMUX_8K_BLANK SOT563 I 7O MAINTAIN THE DOCUMENT 1N CONFIDENCE
4257212 0 oy PM_SLP_S3 L a @ GMUX_ PM SLP S3 L., © ' ’ ’ BHCE
vHAN T OID © = MAKE_ BASE=TRUE 34152350 | 1 IC,CPLD, LATTICE, 132CSBGA, M98 U9600 CRITICAL GMUX_PROG II NOT TO REPRODUCE OR COPY IT
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GMUX_JTAG_TCK_ L am SIZE |DRAWING NUMBER REV .
— D 051-7546 A.0.0
NONE 83 96

8 7 6 5 4 3 | 2 1




5

4

3

*09701, D9701, C9709, C9710, L9701, R9702, AND R9715 SHOULD ALL BE PLACED NEAR EACHOTHER.
*BOOST_FET_CNTL AND PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSSIBLE.
CRITICAL
L9 7 O 1 PLACEMENT_NOTE=Place near Q9701
22UH-2.5A DOM?OSMI PLACEMENT_NOTE=Place near C9710
222-
my PPBUS_SO_LCDBKLT PWR 2 1 PPVIN SO LCDBKLT BUF LYYz PPVOUT_SO_LCDBKLT g} 1N 2 PLACIMENT NOTEZPLace near J9000
R s VOLTAGE 12, o 2 VOLTAGE-12.8V ~ " ' IHLP2525CZ-SM MR oy T
MINDINE i 0 T R%7130 DTH=0. 5MM R9701 I STPS1H100MF
11.3}6'\‘ 1 O O PLACEMENT_NOTE= Place near Q9701 1{2|5|6
20 e CRITICAL él W = CRITICAL CRITICAL
1C9701 £¥ 2N\ 09701 €9709*C9710
—— 1QUF PLACEMENTiNOTE:Place near PPVOUT_SO_LCDBKLT_$W | g 2.2 2, 2UF
25V BOOST FET CNTL3|c FDC5612 186 188y
2 %2g — 5S0T6 XIR 2 x7r
138 MIN_NECK_WIDTH=0 7an 1 1210 1210
MIN_LINE_WIDTH=0. 5
PLACEMENT_NOTE=Place near L9701
4 PLACEMENT_NOTE=Place near C9709
XW%M7 O 1 0. 1Ug 2 MIN_NECK_WIDT
GND_BKL_PWRGND 1 2 GND_BKL_PWRGND S0 H-LINEITDT
PLACEMENT_NOTE=Place near C9701 3 M %35
-+ BOOST SINK GND_BKL _PWRGND
- - PLACEMENT_NOTE=Place near C9709 and 9701
~ R9704 | R9702 RO715
1 00 O 4 O 4
BKL_VREF_4V9 ., élgw 1§fw léfw
RO9731 BKLT EN - 4 4
s PPBUS S0 _LCDBKLT PWR
187K 2 XW9 702
L BKLT_PLL SM
.. BKL. VREF 4V9 Liew " D BKL SYNC 2 1 BKI, VSYNC GND_BKL_PWRGND_x 1 2
- H: OMM
R9734 - ZPlace near C9709 and 09701
9, *R9702 AND| R9715 PIN 1 SHOULD BE PLACED NEAR C9709 PIN 2
/180 R9706 [
R9707 19703 713 o R9705 210K U9701 1G9712
. L Sor o713 o[RS 1 i7pF PPVOUT_ S0 LCDBKLT o
315 01K 19% —— 05 1UF JOK nglew L4 vrer QOFN  pryl 1 2%y VOLTACE=SOV 7~
3 % H MIN NECK WIDTH=0.20 mm
A i 2 28 peLoH ) 402 SOSHAWK6P 2 Cegu Ziriors=.20 m
452 402 54632 N 1swsen| 2 BKL ISWSEN OSTUFF
= RO717
17 lvsync rsen1| 10 BKL ISENI 1 A%522 LED RETURN 6 154y JARE]
MIN_LINE_WIDTH: .5 mm MIN_LINE_WIDTH=0.5 mm
= = = = MIN_NECK_WIDTH= =0:30™m 1/16'/?"]% MINNECK_WIDTH-0.20 mm
PLACEMENT_NOTE=Away from Q9701 BKL ISET 8 |1sET 1seEnz| 11 BKI TSEN2 &5
PLACEMENT_NOTE=Away from Q9701 BKL RT 6 RT TSEN3 12 BKL_ ISEN3 R9 7 1 8
10.2
_ 1 2 LED RETURN 5 7 79
PLACEMENT_NOTE=Away from Q9701 BKL SSTCMP 7 |sstcvp rsena| 14 BKL TISEN4 MIN_LINE WIDTH=0.5 mm MIN_LINE WIDTH=0.5 mm L0l
MIN_NECK_WIDTH=0.20 mm 1/16%.1% MIN_NECK_WIDTH=0.20 mm
BKLT PWM RC 2 1 ‘ BKL DIM 20 |pru 1sens| 15 BKL ISENS 6>
~ R9708 ~ R9709 RO733 R9719
703
100K AK o R9 0 BKL LPF 19 |ipr 1sens| 16 BKL ISENG6 110522 LED_RETURN_4 .
1%°1EVFJ 1%“15%1 2., OM /16w 1C9714 HIN_LINE WIDTA=0.5 mm V1 HIN_LINE WIDTA=0.5 mm 1000 '
< 12 > < 12 > &falg‘# 1C9706 Wja;l-“ }[{F BKL_LRT18 |irr vsen 9 MIN_NECK_WIDTH=0.20 mm 1/1F6w' MIN_NECK_WIDTH=0.20 m
402 0.0022UF 2 8% 402
‘10%7 X5R
2 2ot 02 GNDA  THRM_PAD R907 % 0
402 NOSTUFF 1 Q2 LED RETURN_ 3 .
BKL_SSTCMP _RQ s S T R Y P
1C9705 1 = = /60 '
70&01UF = = 402
2 LoV, R9721
302 .. BKIL,_VREF_ 4V9 PLACEMENT_NOTE=Away from|Q9701 ,10.2, LED RETURN 2 L
R9713 . __GND_BKL_PWRGND MIN_LINE WIDTA=0.5 mm MIN_LINE WIDTA=0.5 mm 2D
N MIN_NECK_WIDTH=0.20 mm 1/16'/?"]% MIN_NECK_WIDTH=0.20 mm
— 0 TF
5% 402
17760
MESLE BKLT_PLL RO722
- 10.2
PLACEMENT_NOTE=Away from Q970 ~ R9714 9727 MIN_LINE_WIDTH=0.5 mm ! 2 LED_RETURN_1 MIN_LINE WIDTA=0.5 mn 20
1(}OK ~ R MIN_NECK_WIDTH=0.20 mm 1/169°1% MIN_NECK_WIDTH=0.20 mm
' ety o oK
CRITICAL BKLT_PLL_NOT g 402 élgw
Q9702 BKLT_PLL
NTU%%&%&CXXG 1C9707 BKLT_PLL PLACEMENT_NOTE=Away from Q9701 PPVOUT SO LCDBKLT, ..
f— 72012UF BKL_ LRT_RC
.. BKL_VREF 4V9 . /o[, BKL VREF_TIN_4V9 2 Cia 1 C9708
121 402-LF ¢ 0.1UF —
R9700 - 7 2 33
100K 2 ~ R9710 402
1y = z
BéLew ’ 1 OK
402 1%"1 W
— DR
BKL_PWR_EN_L 452 L o %9;1\243
CRITICAL af
Q9702 N-cHN %ég W
NTUD3127CXXG -
S0T-963 ~ RO 7111
1K
- g LCD_BKLT PWM 2 fl%w BRIL_VSEN LCD BACKLIGHT DRIVER
- %%ELF N 519 752K4 SYNC_MASTER=YITE_M98_MLB SYNC_DATE=07/02/200
Pen NOTICE OF PROPRIETARY PROPERTY
ZLF
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1 AGREES TO THE FOLLOWING
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s (TR =EPBUS_S0_L

DBKLT

F9800

2AMP-32V

Q9806

FDC638APZ_sBMS001 PPBUS SO

SSOT6—-HF

LCDBkKLT FET

u
PPBUS_S0_LCDBKLT SUSED
TH mm

&5 o [Try-LVDS BKL ON

0402-HF

1c9802

EC
PPBUS_S0_JCDBKLT _EN_DIV

'R9809

147K
1%

2
PPBUS_SO_LCDBKLT_EN_L

26 [TR)-BKLT PLT RST L

Q9807 |R&
SSM6N15FEAPE
SOT563 }<F
.
51G S
BKLT EN_L

SSM6N15FEAPE
SO0T563

LVDS_BKL_ON 5 ¢

MOSFET FDC638APZ
CHANNEL P-TYPE

RDS (ON) 43 mOhm @4.5V
LOADING

0.4 A (EDP)

PPBUS_S0_LCDBKLT PWR

D =

LCD Backlight Support

SYNC_MASTER=YITE_M98_MLB

SYNC_DATE=07/02/200
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FSB

(Front—-Side Bus)

Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | 1yIMum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
FSB_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT LAYER LINE-TO-LINE SPACING WEIGHT
FSB_DATA * =2x_DIELECTRIC ? FSB_DATA TOP, BOTTOM| =4x_DIELECTRIC ?
FSB_DSTB * =3x_DIELECTRIC ? FSB_DSTB TOP, BOTTOM| =5x_DIELECTRIC ?
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DIELECTRIC ?
FSB_ADSTB * =2x_DIELECTRIC ? FSB_ADSTB TOP, BOTTOM| =4x_DIELECTRIC ?

FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DIELECTRIC ?

All 4x/2x/1x FSB signals with impedance requirements are

FSB 4X signals / groups shown in signal table on right.
Signals within each 4x group should be matched within 5 ps of strobe.

DSTB# complementary pairs should be matched within 1 ps of each other,
Spacing is 2x dielectric between DATA#,

DINV# signals,

50-ohm single—-ended.

all DSTB#s matched to +/-
with 3x dielectric spacing to the DSTB#s.

DSTB# complementary pairs are spaced normally and are NOT routed as differential pairs.

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

Signals within each 2x group should be matched within 20 ps.
Spacing is 1x dielectric between ADDR#,

REQ

# signals,

FSB 1X signals shown in signal table on right.

Signals within each 1x group should be matched to CPU clock,

ADTSB#s should be matched +/-
with 2x dielectric spacing to ADSTB#.

+0/-1000 mils.

Design Guide recommends each strobe/signal group is routed on the same layer.
Intel Design Guide recommends FSB signals be routed only on internal layers.

NOTE: Intel Design Guide allows closer spacing if signal lengths can be shortened.
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2
SOURCE: Santa Rosa Platform DG, Rev 1.5 (#22294), Sections 4.2 & 4.3

CPU Signal Constraints

Most CPU signals with impedance requirements are 55-ohm single-ended.
Some signals require 27.4-ohm single-ended impedance.

SOURCE :
SOURCE :

MCP FSB

MCP79 Interface DG
Santa Rosa Platform DG,

(DG-03328-001_vO01),

Rev 0.9 (#2

Section 2.
0517),

COMP Signal Constraints

2

Sections 4.4 & 5.8.2.4

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

MCP_505 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MCP_FSB_COMP * 8 MIL ?
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2.4

FSB Clock Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

CLK_FSB_100D

*

=100_OHM_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,

LAYER

LINE-TO-LINE SPACING

WEIGHT

CLK_FSB

*

=3x_DIELECTRIC ?

CLK_FSB

TOP, BOTTOM

=4x_DIELECTRIC

2

SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.

2.5

300 ps.

300 ps.

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | \n1vum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CPU_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CPU_27P4S * -27P4_OHM_SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance.
SPACING_RULE_SET LAYER LINE-TO-LIN PACING WEIGHT SPACING_RULE. LAYER LINE-TO-LINE SPACING WEIGHT
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DIELECTRIC ?
CPU_8MIL * 8 MIL ?
CPU_COMP * 25 MIL ?
CPU_GTLREF * 25 MIL 2 SR DG recommends at least 25 mils, >50 mils preferred
CPU_ITP * =2:1_SPACING ?
CPU_VCCSENSE * 25 MIL ?

FSB 2X
Signals

FSB 4X Signal Groups

FSB 1X Signals

CPU / FSB Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

[ESE_DATA_GROURQ FSB_50 FSBE_DAT. FSB D L<15..0>
[ ESB_DATA_GROUPO FSB_50 FSB_DAT FSB_DINV_L<0>
[ ESB_DSTEO FSB_DSTB_50 ESB_DSTR FSB _DSTB_L P<0>
[ ESB_DSTBEO FSB_DSTB_50 FSB_DSTR FSB_DSTB_L_N<O0>
[ ESB_DATA_GROUP1 FSB_50 FSB_DAT FSB D L<31..16>
[ ESE_DATA_GROUP1 FSB_50 FSB_DAT EFSB _DINV_L<1>
[ ESE_DSTRL FSB_DSTB_50S | FSB_DSTR FSB DSTB L P<1>
[ ESB_DSTB1 FSB_DSTB_50 ESB_DSTR FSB DSTB L N<1>
[ FSE_DATA_GROUP FSB_50 FSBE_DAT. FSB D L<47..32>
[ ESB_DATA_GROUP FSB_50 FSB_DAT FSB_DINV_L<2>
[>ESB_DSTR FSBE_DSTB_505 | FSE_DSTR FSB DSTB L P<2>
[ FSE_DSTR FSB_DSTB_50 FSB_DSTE FSB DSTB L N<2>
[ ESB_DATA_GROUP FSB_50 FSB_DAT FSB D L<63..48>
[ ESB_DATA_GROUP FSB_50 FSB_DAT FSB_DINV_L<3>
[ ESB_DSTB FSB_DSTB_50 FSB_DSTB FSB_DSTB_L_P<3>
O ESB_DSTB FSB_DSTB_50 ESB_DSTR FSB _DSTB_L N<3>
[ FSE_ADDR_GROURO FSB_50 FSB_ADDR FSB A 1L.<16..3>
[ FSE_ADDR_GROURO FSB_50 FSB_ADDR FSB _REQ 1.<4..0>
[ FSE_ADSTRO FSB_50 FSBE_ADSTR FSB_ADSTB L<0>
[ FSE_ADDR_GROUP1L FSB_50 _ADDR FSB A 1L.<35..17>
[ ESB_ADSTEI FSB_50 FSB_ADSTR FSB_ADSTB_L<1>
> ESB_1 FSB_50 FSBE_1 FSB ADS L

[ ESE_BREQQ_L FSB_50 FSB_1 FSB_BREQO_L

[ FSE_BREQI L FSB_50 FSB_1 FSB _BREQ1 L
Co—EsB1 FSB_50 FSB_1 FSB BNR L
CO>—EsB1 FSB_50 FSB_ 1 FSB_BPRI L

> ESB_1 FSB_50 FSBE_1 FSB DBSY L

O EsB 1 FSB_50 FSB_1 FSB _DEFER L

> ESB_1 FSB_50 FSBE_1 FSB DRDY L
Co—EsB1 FSB_50 FSB_1 FSB HIT L

> EsSE 1 FSB_50 FSBE_1 FSB HITM L

> EsB_1 FSB_50 FSBE_1 FSB LOCK L

[ ESE_CPURST L FSB_50 FSB_1 FSB CPURST L
CO>—EsB1 FSB_50 FSB_1 FSB_RS_L<2..0>
> EsB_1 FSB_50 FSBE_1 FSB TRDY L

[ CRU_ASYNC PU_50 PU_AGTL CPU_A20M L

[ CRU_BSEL PU_50 PU_AGTL CPU_BSEL<2..0>
— PU_FERR_L PU_50 PU_BMIL CPU_FERR_L

— PU_ASYNC PU_50 PU_AGTL CPU_IGNNE_ L
— PU_TINTT_L PU_50 PU_AGTL CPU_INIT L

— PU_ASYNC_R PU_50 PU_AGTL CPU_INTR

— PU_ASYNC_R PU_50 PU_AGTL CPU_NMT

D PU_PROCHOT_L PU_50 PU_AGTL CPU_PROCHOT L
— PU_PWRGD PU_50 PU_AGTL CPU_PWRGD

— PU YNC PU_50 PU_AGTL CPU_SMI L

> PU_ASYNC PU_50 PU_AGTL CPU_STPCLK L
[ BM_THRMTRIP_L PU_50 PU_8MIL PM_THRMTRIP L
[ FSE_CPUSLP_L PU_50 PU_AGTL FSB _CPUSLP L
— PU_FROM_SB PU_50 PU_AGTL CPU_DPSLP_L

— PU_DPRSTP_L PU_50 PU_AGTL CPU_DPRSTP_L
[ CRU_ASYNC PU_50 PU_AGTL FSB DPWR L

[ MCP_CPU_COMP MCP_50 Mcp_rsk_comp | MCPBCLK VML COMP VDD
[ MCP_CPU_COMP MCP_50 Mcp_rsk_comp | MCP BCLK VML COMP GND
[>—MCP_CPU_COMP MCP_50 Mcp_rsk_comp | MCP CPU COMP_ VCC
[ MCP_CPU_COMP MCP_50 Mcp_rsk_comp | MCPCPU COMP_GND
[ FSE_CLK_CPU LK_FSBE_100D | CLK_FSB FSB_CLK CPU P
[ FSE_CLK_CPU LK_FSBE_100D | CLK_FSB FSB_CLK CPU N
[ ESB_CLK_ITP LK_FSB_100D LK_FSB FSB_CLK ITP P
[ ESB_CLK_ITP LK_FSB_100D LK_FSB FSB_CLK _ITP N
[ FSE_CLK MCP LK_FSBE_100D | CLK_FSB FSB_CLK MCP P
[ FSE_CLK MCP LK_FSBE_100D | CLK_FSB FSB_CLK MCP N
— PU_TERR_L PU_50 CPU_TERR L

[ BM _DPRSLPVR PU_50 PU_AGTL PM DPRSLPVR

o (See abo ) PU_50 PU_AGTL IMVP DPRSLPVR
[ CRU_GTLREF PU_50 PU_GTLREF CPU_GTLREF

> PU_COMP PU_50 PU_COMP CPU_COMP<3>

O cRu_comp PU_27P4 PU_COMP CPU_COMP<2>

— PU_COMP PU_50 PU_COMP CPU_COMP<1>

O cRu_come PU. P4 PU_COMP CPU_COMP<0>

— DP_TDI PU_50 PU_ITP XDP_TDI

[ XDe_TDO PU_50 PU_ITP XDP_TDO

[ XDR_TM PU_50 PU_ITP XDP_TMS

[ XDB_ICK PU_50 PU_ITP XDP_TCK

f— DP_TRST_L PU_50 PU_ITP XDP_TRST L

— DP_BPM_TL PU_50 PU_TITP XDP_BPM L<4..0>
f— DP_BPM_L5 PU_50 PU_ITP XDP_BPM L<5>
— (FSB_CPURST L) PU_50 PU_ITP XDP_CPURST L
— PU_50 PU_BMIL CPU_VID<6..0>
— PU_50 PU_8MIL IMVP6_VID<6..0>
f— PU_VCCSENSE PU_27P4 pu_vccseNsE | CPU _VCCSENSE P
— PU_VCCSENSE PU_27P4 PUI csensE | CPU VCCSENSE N
o (CPU_VCCSENSE) PU_27P4 pu_vccsenNse | IMVP6 VSEN P
> (CPU_VCCSENSE) PU_27P4 PU. csense | IMVP6 _VSEN N

CPU/FSB Constraints
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Memory Bus Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

MEM_40S

*

=40_OHM_SE

=40_OHM_SE

=40_OHM_SE

=40_OHM_SE

=STANDARD

=STANDARD

MEM_40S_VDD

=40_OHM_SE

=40_OHM_SE

=40_OHM_SE

=40_OHM_SE

=STANDARD

=STANDARD

MEM_70D

=70_OHM_DIFF

=70_OHM_DIFF

=70_OHM_DIFF

=70_OHM_DIFF

=70_OHM_DIFF

=70_OHM_DIFF

MEM_70D_VDD

=70_OHM_DIFF

=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 * =4:1_SPACING ?
MEM_CTRL2CTRL * =2:1_SPACING ?
MEM_CTRL2MEM * =2.5:1_SPACING ?
MEM_CMD2CMD * =1.5:1_SPACING ?
MEM_CMD2MEM * =3:1_SPACING ?
MEM_DATA2DATA * =1.5:1_SPACING ?
MEM_DATA2MEM * =3:1_SPACING ?
MEM_DQS2MEM * =3:1_SPACING ?
MEM_20THER * 25 MIL ?

Memory Bus Spacing Group Assignments

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE | SPACING_RULE

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_DQS * MEM_CLK2MEM MEM_CMD MEM_DQS * MEM_CMD2MEM

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE | SPACING_RULE

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_DQS * MEM_CTRL2MEM MEM_DATA MEM_DQS * MEM_DATA2MEM
NET_SPACING_TYPE1 NET_SPACING_TYPEZ2 | AREA_TYPE SPACING_RULE. NET_SPACING_TYPE1 NET_SPACING_TYPEZ2 | AREA_TYPE SPACING_RULE.
MEM_DOQS MEM_CLK * MEM_DQS2MEM MEM_CLK * * MEM_20THER
MEM_DQS MEM_CTRL * MEM_DQS2MEM MEM_CTRL * * MEM_20THER
MEM_DQS MEM_CMD * MEM_DQS2MEM MEM_CMD * * MEM_20THER
MEM_DQS MEM_DATA * MEM_DQS2MEM MEM_DATA * * MEM_20THER
MEM_DQS MEM_DQS * MEM_DQS2MEM MEM_DQS * * MEM_20THER
Need to support MEM_*-style wildcards!
DDR2:

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

DQOS 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,
A/BA/cmd signals should be matched within 75 ps,
All memory signals maximum length is 1.005 ps.

DQ/A/BA/cmd signal spacing is 3x dielectric,

DDR3:

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),

MCP MEM COMP Signal Constraints

CLK minimum length is 594 ps
DQOS/CLK is 4x dielectric.

Section 6.2

no inter-pair matching requirement.

(lengths include

(lengths include

inter-pair matching should be within 140 ps.
no CLK matching requirement.
CLK minimum length is 594 ps
DQOS/CLK is 4x dielectric.

inter-pair matching shoulw be within 180 ps

inter-pair matching should be within 2 ps.
matched within 5 ps of CLK pairs.
length is 1.005 ps.
is 3x dielectric,

(DG-03328-001_vO0OD), Section 2.3

substrate) .

substrate) .

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NEC

WIDTH | MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

MCP_MEM_COMP

*

Y

7 MIL

7 MIL

=STANDARD

=STANDARD

=STANDARD

SPACING_RULE_SET

LAYER

LINE-TO-LINE

SPACING WEIGHT

MCP_MEM_COMP

*

8 MIL

2

SOURCE: MCP79 Interface DG

(DG-03328-001_v0OD), Section 2.3

.4

Memory Net Propertiles

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
> MEM A _CLK MEM, D_VDD | MEM_CLK MEM A CLK P<5..0>
O MEM_A_CLK MEM, D_VDD | MEM_CLK MEM A CLK N<5..0>
[ MEM_A_CNTL MEM_4 DD | MEM_CTRL MEM A CKE<3..0>
[ MEM_A_CNTL MEM_40S_VDD | MEM_CTRL MEM A CS 1<3..0>
[ MEM_A_CNTL MEM_ 4 DD MEM_CTRL MEM A ODT<3..0>
[ MEM_A_CMD MEM_40S_VDD MEM_CMD MEM A A<14..0>
> MEM A_CMD MEM_4 DD | MEM_cMD MEM A BA<2..0>
O MEM_A_CMD MEM_40S_VDD | MEM_CMD MEM A RAS L
O MEM_A_CMD MEM_4 DD | MEM_CMD MEM A CAS L
O MEM A_CMD MEM_40S_VDD | MEM_CMD MEM A WE L
[ MEM_A_DQ_BYTEOD MEM_40 MEM_DAT. MEM A DQ<7..0>
[—MEM A_DQ_BYTEL MEM_40 MEM_DAT. MEM A DQ<15..8>
[ MEM_A_DQ_BYTE MEM_40 MEM_DAT MEM A DQ<23..16>
[ MEM_A_DQ_BYTE MEM_405 MEM_DAT MEM A DQ<31..24>
[ MEM_A_DQ_BYTE4 MEM_408S MEM_DAT. MEM A DO<39..32>
[ MEM_A_DQ_BYTES MEM_40S MEM_DAT. MEM A DQ<47..40>
[ MEM_A_DQ_BYTEG MEM_40 MEM_DAT. MEM A DQ<55..48>
[ MEM_A_DQ_BYTE MEM_40 MEM_DAT. MEM A DQ<63..56>
[ MEM_A_DQ_RYTEQ MEM_408S MEM_DAT. MEM A DM<0>
[ MEM_A_DQ_BYTEL MEM_40S MEM_DAT. MEM A DM<1>
[ MEM A _DQ_BYTE MEM_408S MEM_DAT. MEM A DM<2>
[ MEM_A_DQ _BYTE MEM_4085 MEM_DAT MEM_A_ DM<3>
[ MEM_A_DQ_BYTE4 MEM_40S MEM_DAT. MEM A DM<4>
[ MEM_A_DQ_BYTES MEM_408S MEM_DAT. MEM A DM<5>
[ MEM_A_DQ_BYTEG MEM_40S MEM_DAT. MEM A DM<6>
[ MEM_A_DQ_BYTE MEM_40S MEM_DAT. MEM A DM<7>
[ MEM_A_DOSO0 MEM_70D MEM_D MEM A DQS P<0>
[ MEM_A_DOSO0 MEM_70D MEM_D MEM A DQS N<O0>
[ MEM_A_DQs1 MEM_70D MEM_D MEM A DQS P<1>
[ MEM A_DOs1 MEM_70D MEM_D MEM A DQS N<1>
> MEM 2 DO MEM_70D MEM_D MEM A DQS P<2>
> MEM A DO MEM_70D MEM_D MEM A DQS N<2>
[ MEM_A_DO. MEM_70D MEM_D MEM A DQS P<3>
> MEM 2 DO MEM_70D MEM_D MEM A DQS N<3>
[ MEM_A_DQs4 MEM_70D MEM_D MEM A DQS P<4>
[ MEM_A_DOsS4 MEM_70D MEM_D MEM A DOS_N<4>
[ MEM _A_DOS5 MEM_70D MEM_D MEM A DQS P<5>
[ MEM_A_DOS5 MEM_70D MEM_D MEM A DQS N<5>
[ MEM _A_DOsé MEM_70D MEM_D MEM A DQS P<6>
[ MEM _A_DOsé MEM_70D MEM_D MEM A DQS N<6>
[ MEM 2 DO MEM_70D MEM_D MEM A DQS P<7>
> MEM 2 DO MEM_70D MEM_D MEM A DQS N<7>
> MEM B _CLK MEM D_VDD | MEM_CLK MEM B CLK P<5..0>
> MEM B _CLK MEM D_VDD | MEM_CLK MEM B CLK N<5..0>
[ MEM _B_CNTL MEM_40S_VDD | MEM_CTRL MEM B CKE<3..0>
[ MEM_B_CNTL MEM_ 4 DD MEM_CTRL MEM B _CS_L<3..0>
[ MEM_B_CNTL MEM_40S_VDD | MEM_CTRL MEM B ODT<3..0>
[ MEM E_CMD MEM_4 DD | MEM_CMD MEM B A<14..0>
> MEM E_CMD MEM_40S_VDD | MEM_CMD MEM B BA<2..0>
O MEM E_CMD MEM_4 DD | MEM_CMD MEM B RAS L
[ MEM _E_CMD MEM_40S_VDD | MEM_CMD MEM B CAS L
[ MEM B_CMD MEM_40S_VDD | MEM_CMD MEM B WE L
[>MEM_B_DQ_BYTEQ MEM_40 MEM_DAT. MEM B DOQ<7..0>
[ MEM B _DQ BYTE1 MEM_40 MEM_DAT. MEM B DQ<15..8>
[ MEM_B_DQ_BYTE MEM_40 MEM_DAT MEM B DQ<23..16>
[ MEM_B_DQ_BYTE MEM_40 MEM_DAT. MEM B _DO<31..24>
[ MEM_B_DQ_BEYTE4 MEM_405 MEM_DAT MEM B DQ<39..32>
[ MEM_E_DQ_BYTES MEM_40 MEM_DAT. MEM B DQ<47..40>
[ MEM_E_DQ_BYTEG MEM_40 MEM_DAT. MEM B_DQ<55..48>
[ MEM_E_DQ_BYTE MEM_40 MEM_DAT. MEM B _DQ<63..56>
[ MEM_E_DQ_BYTEQ MEM_40 MEM_DAT. MEM_B_DM<O0>
[ MEM B _DQ_BYTEL MEM_40 MEM_DAT. MEM B _DM<1>
O MEM_E_DQ_BYTE MEM_40 MEM_DAT. MEM B DM<2>
[ MEM_E_DQ_BYTE MEM_40 MEM_DAT. MEM B DM<3>
[ MEM_B_DQ_RYTE4 MEM_40 MEM_DAT. MEM B_DM<4>
[ MEM_B_DQ_BYTES MEM_40 MEM_DAT MEM B DM<5>
[ MEM_B_DQ_BEYTEG MEM_40 MEM_DAT. MEM B_DM<6>
[ MEM_B_DQ_BYTE MEM_40 MEM_DAT. MEM B_DM<7>
[ MEM_E_DOSO MEM_70D MEM_DQ MEM B DQS P<0>
[ MEM_E_DOSO MEM_70D MEM_DQ MEM B DQS N<O0>
[ MEM B _DOs1 MEM_70D MEM_DQ MEM B DQS P<1>
[ MEM B _DOs1 MEM_70D MEM_DQ MEM B DQS N<1>
> MEM B DO MEM_70D MEM_DQ MEM B _DQS P<2>
[ MEM_EB_DO. MEM_70D MEM_DQ MEM B DQS N<2>
> MEM B DO MEM_70D MEM_DQ MEM B DQS P<3>
> MEM B DO MEM_70D MEM_DQ MEM B DQS N<3>
[ MEM_B_DOsS4 MEM_70D MEM_DQ MEM B_DOS_P<4>
[ MEM_EB_DOs4 MEM_70D MEM_D MEM B DQS N<4>
[ MEM_B_DOS5 MEM_70D MEM_DQ MEM B DQS P<5>
[ MEM _B_DOS5 MEM_70D MEM_DQ MEM B DQS N<5>
[ MEM_B_DOsé MEM_70D MEM_DQ MEM B DQS P<6>
[ MEM_B_DOsé MEM_70D MEM_DQ MEM B DQS N<6>
> MEM B DO MEM_70D MEM_DQ MEM B DQS P<7>
> MEM B DO MEM_70D MEM_DQ MEM B DQS N<7>
[ MCP_MEM_COMP McP_MEM_coMp | Mcp_MEM_comp| MCP MEM COMP VDD
[ MCP_MEM_COMP McP_MEM_coMmp | Mcp_MEM_comp| MCP_MEM COMP_GND
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PCI-Express

Analog Video

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.

Signal Constraints

4

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | 1yIMum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
PCIE_90D * =90_OHM_DIFF| =90_OHM_DIFF =90_OHM_DIFF 13.1 MM =90_OHM_DIFF =90_OHM_DIFF
CLK_PCIE_100D * =100_OHM_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 LAYER LINE-TO-LINE SPACING WEIGHT
PCIE * =3X_DIELECTRIC ? PCIE TOP, BOTTOM| =4X_DIELECTRIC ?
CLK_PCIE * 20 MIL ?
MCP_PEX_COMP * 8 MIL 2

CRT signal single-ended impedence varies
— 37.5-ohm from MCP to first termination

by location:
resistor.

— 50-ohm from first to second termination resistor.

— 75-ohm from output of three-pole filter to connector

(if possible) .

R/G/B signals should be matched as close as possible and < 10 inches.

SOURCE: MCP79 Interface DG (DG-03328-001_:

v0D), Sections 2.5.1 & 2.5.2.

Digital Video Signal Constraints

PHYSTCAL_RULE_SET LAYER ALLOW ROUTE | yry1wum LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH| DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
CRT_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPE1 NET_SPACING_TYPEZ2 | AREA_TYPE
CRT * =4:1_SPACING ? CRT CRT * CRT_2CRT
CRT_2CRT * =STANDARD ?
CRT_2CLK * 50 MIL ?
CRT_2SWITCHER * 250 MIL ?
CRT_SYNC * 16 MIL ?
MCP_DAC_COMP * =2:1_SPACING ?

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | yInImum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH| DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DP_100D * =100_OHM_DIFF| =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
LVDS_100D * =100_OHM_DIFF| =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
MCP_DV_COMP * Y 20 MIL 20 MIL =STANDARD =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LIN WEIGHT SPACING_RULE. LAYER LINE-TO-LINE SPACING WEIGHT
ISPLAYPORT * =3x_DIELECTRIC ? ISPLAYPORT TOP, BOTTOM| =4x_DIELECTRIC ?
LVDS * =3x_DIELECTRIC ? LVDS TOP, BOTTOM| =4x_DIELECTRIC ?

LVDS intra-pair matching should be 5 mils.
DisplayPort/TMDS intra-pair matching should be 5 ps.
DIsplayPort AUX CH intra-pair matching should be 5 ps.

Max length of LVDS/DisplayPort/TMDS traces: 12 inches.

SOURCE: MCP79 Interface DG (DG-03328-001_:

v0D), Sections 2.5.3 & 2.5.4.

SATA Interface Constraints

Pairs should be within 100 mils of clock length.
Inter-pair matching should be within 150 ps.
No relationship to other signals.

PHYSICAL_RULE_SET LAYER AREONVERSTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SATA_100D * =100_0HM_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 LAYER LINE-TO-LINE SPACING WEIGHT
SATA * =4x_DIELECTRIC ? SATA TOP, BOTTOM| =3x_DIELECTRIC ?
SATA_TERMP * 8 MIL ?
SOURCE: MCP79 Interface DG (DG-03328-001_vO0D), Section 2.7.1.

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

D PCTE_90D PCIE PEG R2D P<15..0>
— PCTE_90D PCIE PEG R2D N<15..0>
[ BEG R2D PCTE_90D PCIE PEG R2D C P<15..0>
> PCTE_90D PCIE PEG _R2D _C N<15..0>
[ BEG D2R PCIE_90D PCIE PEG_D2R P<15..0>
— PCTE_90D PCIE PEG D2R N<15..0>
> PCTE_90D PCIE PEG _D2R C P<15..0>
— PCTE_90D PCIE PEG D2R C N<15..0>
— PCTE_90D PCIE PCIE MINI R2D P

— PCTE_90D PCIE PCIE MINI R2D N

[ BCIE_MINT_R2D PCTE_90D PCTIE PCIE MINI R2D C P
— PCTE_90D PCTIE PCIE MINI R2D C N
[ BCIE MINI D2R PCTE_90D PCIE PCIE MINI D2R P

— PCTE_90D PCIE PCIE MINI D2R N

— PCTE_90D PCIE PCIE FW R2D P

— PCTE_90D PCIE PCIE FW R2D N

[ BCIE_FW_R2D PCTE_90D PCIE PCIE _FW R2D C P

— PCTE_90D PCIE PCIE FW R2D C N

[ BCIE_FW _D2R PCTE_90D PCIE PCIE FW D2R P

— PCTE_90D PCIE PCIE FW D2R N

— PCTE_90D PCIE PCIE FW D2R C P

— PCTE_90D PCIE PCIE FW D2R C N

— PCTE_90D PCIE PCIE EXCARD R2D P
— PCTE_90D PCTIE PCIE_ _EXCARD R2D N
O RBCIEE RD_R2D PCTE_90D PCTIE PCIE EXCARD R2D C P
— PCTE_90D PCTIE PCIE_EXCARD R2D C N
[ FBCIE & RD_D2R PCIE_90D PCIE PCIE EXCARD D2R_P
— PCTE_90D PCTIE PCIE_ _EXCARD D2R N
[ MCP_PEQ_REFCLK LK_PCIE_10 LK_PCIE PEG CLK100M P

— LK_PCTIE_1000) CLK_PCIE PEG CLK100M N

[ MCP_PE1_REFCLK LK_PCIE_10 LK_PCIE PCIE CLK100M MINI P
— LK_PCTIE_10 LK_PCIE PCIE CLK100M MINI N
[ MCP_PE2_ REFCLK LK_PCIE_10 LK_PCIE PCIE CLK100M FW P
— LK_PCTIE_10 LK_PCIE PCIE CLK100M FW N
[ MCP_PE3_REFCLK LK_PCIE_10 LK_PCIE PCIE_CLK100M EXCARD_P
— LK_PCTIE_10 LK_PCIE PCIE CLK100M EXCARD N
[ MCP_PEX_CLK_COMP mcp_pEx_comp | MCP_PEX CLK_COMP
— RT_RED RT_50 RT CRT_IG R _C PR

— RT_GREEN RT_50 RT CRT _IG G Y Y

— RT_BLUE RT_50 RT CRT _IG B _COMP_PB
— RT_SYN RT_50 RT_SYN CRT_IG _HSYNC

— RT_SYN RT_50 RT_SYN CRT_IG _VSYNC

[ MCP_DAC_RSET Mcp_pac_comp | MCP_ TV _DAC RSET

[ MCP_DAC_VREF mcp_pac_comp | MCP_TV_DAC_VREF

[ IMDS_IG T DP_100D DISPLAYPORT TMDS_IG_TXC_ P

[ IMDS_IG.T DP_100D prspravporT | TMDS TG TXC N

[ IMDS_IG_TXD DP_100D prspraveorT | TMDS IG_TXD P<2..0>
[ IMDS_IG_TXD DP_100D DISPLAYPORT TMDS_IG _TXD N<2..0>
[ De_ML DP_100D prspravporT | DPIG ML _P<3..0>
> De_ML DP_100D prspravporT | DP_IG ML _N<3..0>
[ DR_AUX CH DP_100D prspraveorT | DP TG AUX CH P

[ DB_AUX CH DP_100D prspraveorT | DP TG AUX CH N

[ MCP_HDMT RSET MCP_DV_COMP. MCP_HDMI RSET

[ MCP_HDMT_VPROBE MCP_DV_COMP. MCP_HDMI VPROBE
DL _CLK LVDS_100D LVD LVDS IG A CLK P
DL _CLK LVDS_100D LVD LVDS_IG_ A CLK N
DL DAT LVDS_100D LVD LVDS IG A DATA P<2..0>
DL DAT LVDS_100D LVD LVDS IG A DATA N<2..0>
[ — A DAT LVDS_100D LVD LVDS _IG_A DATA P<3>
[ — A DAT LVDS_100D LVD LVDS _IG_A DATA N<3>
oL IG_B_CLK LVDS_100D LVD LVDS IG B CLK P
DL IG_B_CLK LVDS_100D LVD LVDS IG B CLK N
DL DAT LVDS_100D LVD LVDS IG B DATA P<2..0>
DL IG_B_DAT LVDS_100D LVD. LVDS IG B DATA N<2..0>
DL IG_B_DAT LVDS_100D LVD LVDS _IG B DATA P<3>
DL IG_B_DAT LVDS_100D LVD LVDS IG B DATA N<3>
[ MCP_IFPAR_RSET MCP_DV_COMP. MCP_TFPAB RSET

[ MCP_TFPAB_VPROBE MCP_IFPAB_VPROBE
— TA_HDD_R2D TA_100D T SATA HDD R2D C P

| — TA_100D T SATA HDD R2D C N
— TA_100D T SATA HDD R2D P

| — TA_100D T SATA HDD R2D N

f— TA_HDD_D2R TA_100D T SATA HDD D2R P

— TA_100D T SATA HDD D2R N

| — TA_100D T SATA HDD D2R C P

| — TA_100D T SATA HDD D2R C N
> TA_ODD_R2D TA_100D T SATA _ODD_R2D_C_P

| — TA_100D T SATA ODD R2D C N

| — TA_100D T SATA ODD R2D P

— TA_100D T SATA ODD R2D N

— TA_ODD_D2R TA_100D T SATA ODD_D2R_P

— TA_100D T SATA ODD D2R N

| — TA_100D T SATA ODD D2R C P

| — TA_100D T SATA ODD D2R C N
[ MCP_SATA TERMP TA_TERMP MCP_SATA TERMP
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PCI Bus Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | \In1vum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
PCI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_PCI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE. LAYER LINE-TO-LINE SPACING WEIGHT
PCI * =STANDARD ?
CLK_PCI * 8 MIL ?
SOURCE: MCP79 Interface DG (DG-03328-001_v0D), Section 2.8.

LPC Bus

Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | \nivum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
LPC_555 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_LPC_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE. LAYER LINE-TO-LINE SPACING WEIGHT
LPC * 6 MIL ?
CLK_LPC * 8 MIL ?
SOURCE: MCP79 Interface DG (DG-03328-001_vO0D), Section 2.9.1.

USB 2.0

Interface Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | \In1vum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_USB_RBIAS * =STANDARD 8 MIL 8 MIL =STANDARD =STANDARD =STANDARD
USB_90D * =90_OHM_DIFF | =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
SPACING_RULE. LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE. LAYER LINE-TO-LINE SPACING WEIGHT
USB * =2x_DIELECTRIC ? USB TOP, BOTTOM| =4x_DIELECTRIC ?
SOURCE: MCP79 Interface DG (DG-03328-001_vO0D), Section 2.10.1.

SMBus

Interface Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | \n1vum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SMB_555 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
LAYER LINE-TO-LINE SPACING| WEIGHT
SMB * =2x_DIELECTRIC ?
SOURCE: MCP79 Interface DG (DG-03328-001_v0OD), Section 2.11.1.

HD Audio Interface Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | wInivum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
HDA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RUL LAYER LINE-TO-LINE SPACING WEIGHT
HDA * =2x_DIELECTRIC ?
MCP_HDA_COMP * 8 MIL ?
SOURCE: MCP79 Interface DG (DG-03328-001_vO0D), Section 2.12.1.

STIO Signal Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | \n1vuM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CLK_SLOW_555 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RUL: LAYER LINE-TO-LINE SPACING WEIGHT
CLK_SLOW * 8 MIL ?
SOURCE: MCP79 Interface DG (DG-03328-001_vO0D), Section 2.13.

SPI Interface Constraints

PHYSTCAL_RULE_SET LAYER ALLOW ROUTE | yryiwum LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH| DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
SPI_558 * =55_O0OHM_SE =55_O0OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE. LAYER LINE-TO-LINE SPACING WEIGHT

8 MIL

2

SOURCE: MCP79 Interface DG

(DG-03328-001_vO0OD),

Section 2

.14.

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

[ MCP_DERUG PCI_55 PCT MCP_DEBUG<7..0>
O 2Cr 2D PCI_55 PCT PCI AD<23..8>
O BCI_an24 PCI_55 PCT PCI AD<24>

> BCI_AD PCI_55 PCT PCI AD<31..25>
D BCI_AD PCT_55 PCT PCI_PAR

O BCIC BEL PCT_55 PCT PCI C BE L<3..0>
[—BCI_CNTL PCT_55 PCT PCI TRDY L

[ BCI_CNTL PCT_55 PCT PCI DEVSEL L

[ BCI_CNTL PCT_55 PCT PCI _PERR L

O BCI_CNTL PCI_55 PCT PCI_SERR L

O BCI_CNTL PCI_55 PCT PCI _STOP_ L

[ BCI_CNTL PCT_55 PCT PCI _TRDY L

[ BCI_CNTL PCT_55 PCT PCI FRAME L

[ BCI _REQO_L PCTI_55 PCT PCI REQO L

[ BCI_GNTO L PCT_55 PCT PCI_GNTO_ L

[ BCI_REQI_L PCT_55 PCT PCI REQ1 L

[ BCI_GNTI L PCT_55 PCT PCI GNT1 L
[—BCI_INTW L PCI_55 PCT PCI_ INTW_ L

[ BCI_INTX L PCT_55 PCT PCI INTX L

O BCI_INTY L PCT_55 PCT PCI INTY L

[ BCI_INTZ L PCT_55 PCT PCI INTZ L

[ MCP_PCT CIK LK_PCI_55 LK_PCT PCI CLK33M MCP R
— LE_PCT_55 LE_PCT PCI CLK33M MCP
O LeC 2D LPC_55 LPC LPC_AD<3..0>

[ LBC_FRAME_L LPC_55 LPC LPC_FRAME_L

[ LBC_RESET L LPC_55 LPC LPC RESET L

[ MCP_LPC_CLKO LK_LPC_55 LK_LPC LPC CLK33M SMC R
— LE_LPC_55 LE_LPC LPC_CLK33M SMC
— LK_LPC_55 LE_LPC LPC CLK33M LPCPLUS
[ USB_EXT USB_90D Use USB_EXTA P

— USB_90D USB USB _EXTA N

— USB_90D USB USB _EXTA MUXED P
— USB_90D USB USB_EXTA MUXED N
[ USB_MINT USB_90D USB USB_MINI P

— USB_90D USB USB_MINI_ N

[ USB_EXTD USB_90D USB USB_EXTD P

— USB_90D USB USB _EXTD N

[ USB_CAMER USB_90D USB USB_CAMERA_ P

— USB_90D USB USB _CAMERA N

O UsB BT USB_90D Use USB_BT P

| — USB_90D USB USB_BT_ N

[ USB_TPAD USB_90D USB USB_TPAD P

— USB_90D USB USB _TPAD N

O USB_IR USB_90D Use USB_IR P

| — USB_90D USB USB_IR N

[ USB_EXTR USB_90D USB USB_EXTB_P

— USB_90D USB USB _EXTB N

> UsB E RD USB_90D USB USB_EXCARD_P

— USB_90D USB USB_EXCARD_N

O USB_EXT USB_90D Use USB_EXTC P

— USB_90D USB USB _EXTC N

[ MCP_USE_RBT MCP_USE_RBIAY MCP_USB_RBIAS GND
D MBUS_MCP_0_CLK MB_55 MB SMBUS MCP 0 CLK
— MBUS_MCP_Q_DAT MB_55 MB SMBUS MCP 0 DATA
— MBUS_MCP_1_CLK MB_55 MB SMBUS MCP 1 CLK
> MBUS_MCP_1_DAT MB_55 MB SMBUS_MCP_1 DATA
[ HDA_BIT CLK HDA_55 HD HDA BIT CLK

| — HDA_S55 HD. HDA BIT CLK R
[ HDA_SYNI HDA_55 HD HDA_SYNC

— HDA_S55 HD. HDA SYNC R

[ HDA_RST L HDA_S55 HD. HDA RST R L

- HDA_S55 HD. HDA RST L

[ HDA_SDINO HDA_S55 HD. HDA_SDINO

— HDA_55 HD HDA SDIN CODEC
[ HDA_sDOUT HDA_S55 HD. HDA_SDOUT

— HDA_55 HD HDA SDOUT R

[ MCP_HDA_PULLDN_COMP Mcp_Hpa_comp | MCP__HDA PULLDN COMP
[ MCP_sUs_CIK LK_SLOW_55 CLK_SLOW PM_CLK32K SUSCLK R
— LK_SLOW_55 LE_SLOW PM _CLK32K SUSCLK
— PI_CLK PI_55 PT SPI _CLK R

| — PT_55 PT SPI CLK

— PI_MOST PI_55 PT SPI _MOSI R

— PT_55 PT SPI MOST

— PI_MT PI_55 PT SPI_MISO

| — PT_55 PT SPI MISO R

> PI_CS0 PT_55 PT SPI_CSO_R L

| — PI_55 PT SPI_CSO_L

13 19
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7

MCP RGMIT

(Ethernet)

Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON 1A
MCP_MII_COMP * =STANDARD 7.5 MIL 7.5 MIL =STANDARD =STANDARD =STANDARD
ENET_MII_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE LAYER LINE-TO-LINE SPACING| WEIGHT
MCP_BUFO_CLK * =3:1_SPACING 2

ENET_MIT * 12 MIL ?

SOURCE: MCP73 Interface DG (DG-02974-001_vO

88E1116R

(Ethernet PHY)

1), Sections 2.7.2 & 2.7.4

Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | 1yIMum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ENET_MDI_100D * =100_0HM_DIFF| =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RUL LAYER LINE-TO-LINE SPACING| WEIGHT

ENET_MDI * 25 MIL 2

SOURCE: MCP73 Interface DG

(DG-02974-001_vO01),

Section 2.7.4

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL

SPACING

MCP_MIT_COMP

MCP_MIT_COMP

MCP_MII COMP_ VDD

MCP_MII COMP_GND

MCP_MIT_COMP

MCP_CLK25M_BUFQ

MCP_MIT_COMP

ENET_MTT_55

MCP_RUFQ_CLK

MCP_CLK25M BUFO_R

ENET_MTT_55

MCP_BUFQ_CLK

RTL8211 CLK25M CKXTALIL ,

U0 00000 000000 9000 00 00

ENET_INTR_L ENET_MIT_55S | ENET_MIT ENET INTR L
ENET_MDTO ENET_MIT_55 ENET_MTT ENET MDIO
ENET_MD ENET_MIT_55 ENET_MIT ENET MDC
ENET_PWRDWN_L ENET_MIT_55 ENET_MIT ENET PWRDWN L
ENET_MTIT_55 ENET_MTT ENET CLK125M RXCLK R
ENET_RXCLK ENET_MIT_55S | ENET_MIT ENET CLK125M RXCLK
ENET_MTIT_55 ENET_MTT ENET RXD R<3..0>
ENET_RXD ENET_MIT_55S | ENET_MIT ENET RXD<0>
ENET_RXD_STRAP. ENET_MIT_55S | ENET_MIT ENET RXD<3..1>
ENET_RXD ENET_MIT_55S | ENET_MIT ENET RX CTRL
ENET_TXCLK ENET_MIT_55S | ENET_MIT ENET CLK125M TXCLK
ENET_TXDO ENET_MIT_55 ENET_MTT ENET_ TXD<0>
ENET_TXD ENET_MIT_55 ENET_MIT ENET TXD<3..1>
ENET_TXD ENET_MIT_55S | ENET_MIT ENET TX CTRL
ENET_MIT_55 ENET_MTT ENET RESET L
ENET_MDT ENET_MDI_1000 ENET_MDT ENET MDI P<3..0>
ENET_MDT_10 ENET_MDT ENET MDI N<3..0>

Ethernet Constraints
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FireWire Interface Constraints FireWire Net Properties

- ALLOW ROUTE T J T K 1 J AT 2 NET_TYPE
PHYSICAL_RULE_SE LAYER AN ERY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH| DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ON L. ? ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
FW_110D * =110_0HM_DIFF| =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF
[ EW_B0_TP FW_110D FW_TP FwW _PO_TPA P 6 38
O EW_BO_TP FW_110D FU_TP FW_PO_TPA N 6 38
SPACING_RULE, LAYER LINE-TO-LINE SPACING WEIGHT [ EW_PO_TPRE FW_110D FU_TP FW_PO_TPB_P 6 38
FW_PQO_TPR FW_110D FW_TP FW_PO_TPB_N
FW_TP * :1_SPACING ? =
> Fu Pl _TP FW_110D FU_TP FW P1 TPA P
iy S =5 e ) FW_110D FW_TP FW P1 TPA N 6 38
> EW Pl _TER FW_110D FW_TP FW P1 TPB_ P
[ EW_Pl_TPR FW_110D FW_TP FW P1 TPB N
Port 2 Not Used

FireWire Constraints

SYNC_MASTER=MUXGFX SYNC_DATE=02/18/200
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SMC SMBus Net Properties

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | \IyImuM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE
— - ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

1TO1_DIFFPAIR * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM > swmus_au e o - SMBUS SMC A S3 SCL N
— MBUS_SMC_A_S3_SD MB_55 MB SMBUS SMC A S3 SDA .
— MBUS_SMC_B_S0_SCL MB_55 MB SMBUS SMC B S0 SCL
> MBUS_SMC_B_S0_SD MB_55 MB SMBUS_SMC_B_S0_SDA 1
[ SMEUS_SMC_0_S0_SCL MB_55 MB SMBUS SMC 0 SO0 SCL s
[ SMEUS_SMC_0_S0_SD MB_55 MB SMBUS SMC 0 SO SDA s
> MBUS_SMC_BSA_SCL MB_55 MB SMBUS_SMC_BSA_SCL s
— MBUS_SMC_BSA_SD MB_55 MB SMBUS SMC BSA SDA s
— MBUS_ SMC_MGMT_SCL MB_55 MB SMBUS SMC MGMT SCL s
— MBUS_SMC_MGMT_SD. MB_55 MB SMBUS SMC MGMT SDA s

SMBus Charger Net Properties

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

— HGR_CST 1TO1_DIFFPATR CHGR_CSI P .
— 1TO1_DIFFPATR CHGR _CSI N o
— HGR_( 1TO1_DIFFPAIR CHGR_CSO_P o
— 1TO1_DIFFPATR CHGR _CSO N o

SMC Constraints

SYNC_MASTER=MUXGFX SYNC_DATE=02/18/200
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GDDR3 Frame Buffer Signal Constraints

From T18 MXM:
Digital Video Signal Constraints

PHYSTCAL_RULE_SET LAYER ALLOW ROUTE | yry1wum LINE WIDTH | MINIMUM NECK WIDTH LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
GDDR3_40R55SE * =55_OHM_SE =40_OHM_SE 0.095 MM 12.7 MM =STANDARD =STANDARD
GDDR3_40SE * =40_OHM_SE =40_OHM_SE 0.095 MM =40_OHM_SE =STANDARD =STANDARD
GDDR3_80D * =80_OHM_DIFF 0.095 MM =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
SPACING_RULE LAYER LINE-TO-LINE SPACING WEIGHT
GDDR3_CLK * 5:1_SPACING ?
* =2.5:1_SPACING ?
* =2.5:1_SPACING ?
GDDR3_DQS - =2.5:1_SPACING ?

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | 1yIMum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DP_100D * =100_OHM_DIFF| =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
LVDS_100D * =100_OHM_DIFF| =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE. LAYER LINE-TO-LINE SPACING WEIGHT
ISPLAYPORT * =3x_DIELECTRIC ? ISPLAYPORT TOP, BOTTOM| =4x_DIELECTRIC ?
LVDS * =3x_DIELECTRIC ? LVDS TOP, BOTTOM| =4x_DIELECTRIC ?

LVDS intra-pair matching should be 5 mils.
DisplayPort/TMDS intra-pair matching should be 5 ps.

DIsplayPort AUX CH intra-pair matching should be 5 ps.

Max length of LVDS/DisplayPort/TMDS traces:

SOURCE :

MCP79 Interface DG

(DG-03328-001_vO0OD),

Pairs should be within 100 mils of clock

Inter-pair matching should be within 150 ps.
No relationship to other signals.

12 inches.

MUXGEFX Net Properties

Sections 2.5.3 & 2.5.4.

length.

NET_TYPE
[FLECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

CD—uns 2 cux Lvns_1o0n Luns LVDS_A_CLK_P 80 83
[T L¥ns A _cL Lvns_100n Lyps LVDS A CLK N 80 83
[[5)—Lyns A _par Lvns_100n Lyps LVDS A DATA P<2..0> 80 83
[ tvos a_nar LvDS_ 100D Luns LVDS_A_DATA_N<2..0> 80 83
[>—wns = cux Lvns_1o0n Luns LVDS_B_CLK_P 80 83
——  Luns B cix Lvns_1o0n Lyns LVDS_B_CLK_N 80 83
E>—twns s o LvDS_ 100D Luns LVDS_B_DATA_P<2..0> 80 83
50— LDS Lvns_100n Lyps LVDS B DATA N<2..0> 80 83
= Lvns_100n Lyps LVDS CONN A CLK F P e

| Y Lvns_100n Lyps LVDS CONN A CLK F N B

| Lvns_100n Lyps LVDS_CONN_B_CLK_F_P B
= Lvns_100n Lyps LVDS_CONN_B_CLK_F_N e
- LvDS_100D Luns LVDS_CONN_A_CLK_P 75 80
[ LvDS_ 100D Luns LVDS_CONN_A_CLK_N 75 80
[ LvDS_100D Luns LVDS_CONN_A_DATA P<2..0> 90 80
— Lvns_1o0n Lyns LVDS_CONN_A_DATA N<2..0> 90 80
) Lvns_100n Lyps LVDS CONN B CLK P 20 80
— LvDS_100D Luns LVDS_CONN_B_CLK_N 75 80
= LvDS_100D Luns LVDS_CONN_B_DATA P<2..0> 90 80
= Lvns_100n Lyps LVDS CONN B DATA N<2..0> 779 80
> De_ML DP_100D prspravporT | DP_ML C P<3..0> 51
| DP_100D prspravporT| DP ML C N<3..0> o1
[ DR_ML DP_100D prspraveorT | DP_ML_ P<3..0> 0 51
— DP_100D prspraveorT | DP_ML_N<3..0> 0 51
57 DP_MIL DP_100D prspraveorT | DP_ML_CONN_P<3..0> 81
= DP_100D prsprayporT | DP_MI_CONN_N<3..0> o1
> DB_AUX_CH DP_100D DISPLAYPORT DP AUX CH C P 50 81
=D DRB_AUX_CH DP_100D DISPLAYPORT DP _AUX CH C N 50 81

ELECTRICAL_CONSTRAINT_SET PHYSICAL
[ eeacike GDDR3_80D GDDR3I_CIK FB_A_CLK_P<0> 72 73
— GDDR3_sOD GDDR3_CLE FB_A_CLK_N<0> 72 73
- GDDR3_80D GDDR3I_CIK FB_A_CLK _P<l> 72 73
— GoDR3_AOD GDDR3_CLE FB A CLK N<1> 2 9
[—raza o GODR3_40RSSSE GDDR3_cup FB A MA<1..0>
GDDR3_40RSSSE GDDR3_CcMD FB A MA<12..6>
GDDR3_40RSSSE GDDR3_CMD FB A BA<2..0>
[—eeescm GDDR3_40RSSSE GDDR3_CcMD FB A RAS L
GDDR3_40RSSSE GDDR3_CMD FB A CAS L
[D—eeescmn GDDR3_40RSSSE GDDR3_CMD FB A WE L
[—resmcun en GDDR3_40RSSSE GDDR3_CMD FB_A CKE
[—re2mcso GDDR3_40RSSSE GDDR3_CMD FB A CSO_ L 72 73
[ —eean cvn en GDDR3_40RssSE GDDR3_cup FB_A_DRAM RST 2 s
[—eaacun DDR3_40sE GDDR3_Cup FB A LMA<S5..2> 72 73
o ST DDR3_40sE GDDR3_cup FB A UMA<5..2> 2 9
[—Ee-a unoso DDR3_40SE GDDE3_DOS FB_A_WDQOS<0>
[—ee-2unosy 408E GDDE3_DOS FB_A_WDOS<1>
[ a0sk ADDRI_DOS FB_A_WDQS<2>
[—ee2unos DDE3I_40SE GDDE3_DOS FB_A_WDQOS<3>
[—Ee-2 =noso DDR3_40SE GDDR3_DOS FB_A_RDQS<0> 72 73
[—Eea =nos1 DDR3_40SE GDDR3_DOS FB_A_RDQS<1> 72 73
e 2 =nos DDRI_40sE ADDRI_DOS FB_A_RDQS<2> 72 73
[ e s snos DDR3_40sE ADDRI_DOS FB_A_RDQS<3> 72 73
[O—ee-2no mvren DDR3_40SE DOR3_DATA FB_A_DQO<7..0>
[—EBa Do AvrE DDR3_ 40 DDR3, FB A DQ<15..8>
[O—e22 no evre nnRa_ac nnea_pata FB_A_DQ<23..16>
[—re2no mvre DDR3_40SE DOR3_DATA FB_A_DQ<31..24>
 ——t QMO DDR3_40SE DOR3_DATA FB_A_DOM L<0>
 ——t Qu1 DDR3_40SE DOR3_DATA FB_A_DOM L<1>
 ——t QU2 DDR3_40SE DOR3_DATA FB_A_DOM L<2>
== 2 nous DDRI_408E nnR3_paTa FB_A_DQM L<3> .
[ =& a wnoso DDR3_40sE GDDR3_DOS FB A WDQS<4> 2 9
[ n unost DDR3_40sE GDDR3_DOS FB A WDQS<5> 72 73
[—re-= unos DDR3_40SE GDDE3_DOS FB_A_WDQOS<6>
[—ean unos DDR3_40sE GDDR3_DOS FB A WDQS<7>
[k =noso GDDR3_DOS FB A RDOS<4>
| SR GDDR3_DOS FB A RDQS<5>
[—ran snos ADDRI_DOS FB_A_RDQS<6>
[ s snos ADDRI_DOS FB_A_RDQS<7>
[O—ee-& Do mvren DDR3_40SE DOR3_DATA FB_A_DQ<39..32> 72 73
[O—ees oo evee DOR3_40SE ORI pATA FB_A DQ<47..40> .
[>—=a & oo ave DOR3_40SE ORI pATA FB_A DQ<55..48> 2 o
[O—ees oo evre DOR3_40SE ORI pATA FB A DQ<63..56> 2 o
o DDR3_40 DDR3 FB_A_DOM L<4>
[ —ke-anou DDR3_40 DDR3 FB_A_DOM L<5>
[—=a = nou DDR3_40sE DoR3 paTa FB A DOM L<6>
[ —ke-a nou DDR3_40SE DOR3_DATA FB_A_DOM L<7>

G96 Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

[—texs0s noree) as cLE_stow GPU_CLK27M 6
— ss cLE_srow GPU_CLK27M_SS
— Ly Lyps LVDS EG A CLK P
= . Luns LVDS_EG_A_ CLK_N 77 83
o naT LvDs_100D Lyns LVDS_EG_A_DATA_P<2..0> 77 83
o ST paT LvDs_100D Lyns LVDS_EG_A_DATA_N<2..0> 77 83
[ wuns = paT Lvns_1o0n Luns LVDS_EG_B_DATA_P<2..0> 7 s
[ wwns = paT Lvns_1o0n Luns LVDS_EG_B_DATA_N<2..0> P
D DB-ML DP_100D prspraveorT | DP_EG ML _P<3..0>
D DRB_ML DP_100D prspraveorT | DP_EG ML _N<3..0>
> DB_AUX_CH DP_100D DISPLAYPORT DP_EG_AUX CH P 57 80
> DB_AUX_CH DP_100D prsprayporT | DP_EG AUX CH N 1 so
[EED DP_100D prspraveorT | DP_EG AUX CH C P 80
EED DP_100D prspLayporT | DP EG AUX CH C N 80

NET_TYPE
ELECTRICAL_ PHYSICAL SPACING

[D>—ecoxe cnoR3_aon coDR3_cLK FB_B_CLK P<0> 72 7
= fnoRe_aon e FB_B_CLK_N<0> 72 7
> —sencixe GDDR3_£0D GDDR3_CLK FB B _CLK P<1> 72 74
- GnoR3_aon GDDRI_CLK FB B CLK N<l> -
> == oo cun GDORI_40RSSSE cooR3_cun FB B MA<1l..0> 4
> == oo cun GDORI_40RSSSE cnDR3_cwn FB_B MA<12..6> 4
[ == oo cun GDORI_40RSSSE GnpR3_cun FB_B BA<2..0> 4
[ == oo cun GDORI_40RSSSE GooR3_cun FB_B_RAS L 4
> == oo cun GDORI_40RSSSE GnoR3_cun FB_B_CAS L 4
[ == oo cun GDORI_40RSSSE cnpR3_cun FB_B WE_L 72 7
> =mcnown en GDORI_40RSSSE GnoR3_cun FB_B_CKE 72 7
> =mcncan GDORI_40RSSSE cooR3_cun FB_B_CSO_L 72 7
[O—eacnoun en GODR3_40RSSSE GDDR3_cMp FB_B_DRAM RST -
> =nc an DORI_40SE GnoR3_cun FB B LMA<5..2> 72 7
[>seoow nDR3_s0sE cnnR3_ewn FB_B_UMA<5..2> 72 1
[—ee-counoso DDR3_40SE GDDR3_DOS FB_B_WDQS<0> 7a
- o phEs_sosE GDDRA_pos FB_B_WDQS<1> 4
[>—Eec_unas DDR3_40SE GDDRA_pos FB_B_WDQS<2> 4
[>—eec_unas DOR3_40SE GDDRA_pos FB_B_WDQS<3> 4
[ = c mnom DORI_40SE cnnE3_nos FB_B_RDQS<0> 72 7
[>—rec snos DOR3_40SE GDDRI_DOS FB_B_RDQS<1> -
[>—eec anas DOR3_40sE GDDRI_DOS FB_B_RDQS<2> -
[>—eec anas DOR3_40sE GDDRI_DOS FB_B_RDQS<3> -
i phEs_sosE poRA FB_B_DQ<7..0> 4
> phEs_sosE oRA FB B DO<15..8> 4
o phEs_sosE DDR3_DATA FB_B_DQ<23..16> a
[—reconosvie DDR3_40SE DOR3_DATA FB B _DQ<31..24> 7a
[ = c naun DORI_40SE DRI paTa FB_B_DOM L<0> 4
> =mconau DORI_40SE ORI _DATA FB_B_DOM L<1> 4
[ S DORI_40SE ORI _DATA FB_B_DOM L<2> 72 7
[—=n c nom DORI_40SE DRI paTa FB_B_DOM L<3> 72 7
[>—ee_n_unoso DDR3_40SE GDDRA_pos FB_B_WDQS<4> 72 7
[>—eeo unas phEs_sosE GDDRA_pos FB_B_WDQS<5> -
[>—ee o unas phEs_sosE GDDRA_pos FB_B_WDQS<6> -
[ =& n_unos DORI_40SE GoDR3 Dos FB B WDQS<7> 22 7
[ = n =noso DORI_40SE GoDR3 Dos FB B RDQS<4> 4
[>—eeo anas phEs_sosE GDDRA_pos FB_B_RDQS<5> 4
[>—eeo anas DOR3_40SE GDDRA_pos FB_B_RDQS<6> 4
[>—ee o anas phEs_sosE GDDRA_pos FB_B_RDQS<7> 4
[—Ee-nno mvren DDR3_40SE DOR3_DATA FB_B_DQ<39..32> 72 74
[ =mnono avie DORI_40SE DRI paTa FB_B_DQ<47..40> 72 7
[ e D no evre DDR3_40SE DDR3_DATA FB B _DQ<55..48> 72 74
[ =mnonoavie DORI_40SE ORI _DATA FB B DQ<63..56> 72 7
[O—een_nou nnEa_sosm nnEa_par FB_B_DQM L<4> "
[ S DORI_40SE o3 FB_B_DOM L<5> 4
[ DORI_40SE DnR3_paTa FB B DOM L<6> 4
[ S DORI_40SE ORI _DATA FB_B_DOM L<7> 4
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PR T— M99 Specific Net Properties M99 Specific Net Properties
PHYSICAL_RULE_SET LAYER ALLO < | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM N LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ON LAYER? NET_TYPE, NET_TYPE,
SENSE_1TO1_555 * -1:1_pIFFRAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE 1_DIFFPAIR _DIFFPAIR ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
ENET_MDI_100D ENETCONN ENETCONN_P<3..0> 35
THERM_1T01_555 * EU— —55_omM_sE —55_omM_sE —55_omM_sE _pTEFRATR 1_pTFFPATR | [5»>(PCTE_EXCARD) ecrE_oon cre PCIE_EXCARD R2D_P e
| — EMETMDI100D EMETCONN PURTCOLN Hel. . 0> > ) PCIE _EXCARD_R2D_N
= (PCTE_EXCARD PCTE_80D PCTE 732 89
DIFFPAIR . -1:1_DIFFPAIR _DIFFPAIR 1_DIFFPAIR = TA_100D T SATA_ODD_R2D_UF_P = =
[ PCTE_0D bore PCIE MINI R2D P 480
= TA_100D T SATA ODD R2D UF N 35 (PCIE_MINI)
D PCIE_90D PCIE PCIE_MINI_R2D_N 89
= TA_100D T SATA_ODD_D2R_UF_P (PCIE_MINI)
= LK_PCIE_10 LK_PCIE PCIE CLK100M MINI CONN P
[ TA_100D T SATA_ODD_D2R_UF_N >
- —_— LK_PCIE_10 LK_PCIE PCIE CLK100M MINI CONN N
SPACING_RULE LAYER LINE-TO-LINE SPACING WEIGHT = TA_100D T SATA HDD D2R UF P =
= 1TQ1 _DIFFPATH CHGR _CSI R P
D TA_100D T SATA_HDD_D2R_UF_N
SENSE * -2:1_SPACING 2 0o SATA HDD R2D UF P e 1TO1_DIFFPATH CHGR _CSI R N
2 > T D T
= T 710013 T, SATA HDD R2D UF N = 1TO1 DIFFPATH CHGR _CSO R P
THERM . SPACING 2 [
= N D 1TQ1_DIFFPATH CHGR _CSO_R_N .
[ —seuse nreeeare SENSE_ 1701 aas e GEXIMVP6 VSEN P .
AUDIO * =2:1_SPACING ? E USB_EXTA) ISB_90D ISB USB2_EXTA_MUXED_P 40
— SENSE_ 1701 gas SENSE GEXIMVP6_VSEN_N 78
] USR_EXTA) 1SB_90D 158 USB2_EXTA_ MUXED_N 20
[ —seuse nreeeare SENSE_ 1701 aas sEnsE MCPCOREISNS P 47 65 =
e USB_EXTA) 18p_a0n e UsB2 LT1 P 20
- SENSE_ 1701 aas sEnsE MCPCOREISNS N 47 65 SB2 LT1 N
[SED USB_EXTA) 1SB_90n 158 U a0
— cenravans 2 ne TuERM 1701 858 rapR CPUTHMSNS D2 P as ) CONN_TPAD_USB_P
SPACING_RUL LAYER LINE-TO-LINE SPAC WEIGHT i USB_EXTD ISE, ISB
! " — By 17Ol nas cHERM CPUTHMSNS_D2_N - = —
: CPU_THERMD_P [>—ISB_EXTD) 1SR 1sB CONN _TPAD USB N
ENETCONN * 25 MILS ? 27 HERM_1TO1_S5S, HERM = 10 a8 — (USE MERA) Len . USB_CAMERA_CONN_P N
D THERM_1TO1_555 THERM CPU THERMD N 0 48 D —
> (USBE_CAMERA) 1sn isn USB_CAMERA_CONN_N
[C> ceumsusns_n_pe THERM_1TO1_S58 TuERM GPUTHMSNS_D_P o 7 -
SPACING_RULE LAYER LINE-TO-LINE SPACING| WEIGHT [ 1sp isn CONN_USB2_BT P
> THERM_1TO1_555 THERM GPUTHMSNS D N s
[p3 1sp 158 CONN_USB2_BT N .
GND . ~STANDARD 2 [ ceutsmmun ne THERM_1TO1_S58 TuERM GPU_TDIODE_P 18 76 .
GPU_TDIODE_N D> — — USB LT2 P ”°
THERM_1TO1_S58 TuERM 18 76
Pp1ve_vEy . —~sTANDARD B = - = 155 son - USB LT2 N w0
[ MceTaMSNS D De THERM_1TQ1 558 THEEM MCPTHMSNS D P 8 — \en aon . USB2_EXCARD_CONN_P B
> THERM_1TO1_555 THERM MCPTHMSNS D N s =
MCP THMDIODE. B = 1se_s0n 158 USB2_EXCARD_CONN_N B
SPACING_RUL LAYER LINE-TO-LINE SPACING| WEIGHT TS5 MCP_THERMD DB HERM_1TO1_558 HERM P —— 21 48 — o e DP IG AUX CH C P "
THERM_1TO1_S58 TuERM 21 48
GND_p 21y . 0.20 My 1000 ED— B - 1VO5CPUTSNS R B 0 oP_1000 orseravecss | DP IG AUX CH C_N %
D s — [ MCP PE4 REFCLK LK_PCIE_100D LK_PCIE PCIE _CLK100M FC_P
PWR_P2MM * 0.20 MM 1000 [ 1_sss SENSE 1VOS5CPUISNS R N
= LK_PCIE_100D LK_PCIE PCIE CLK100M FC N
= pwer nrerears T J— DDRISNS R P - - -
= DDRISNS R N = PCIE FC_R2D PCTE_ 90D PCTE PCIE FC R2D C P
5 SENSE_1701_sss spnsE
NET_SPACING_TYPE1 | NET_SPACING_TYPEZ | AREA_TYPE | SPACING_RULE = ' = eern_aon bcre PCIE FC_R2D C N
——  cmusn_nreeeain awse 1701 sss J— GPUISENS_P i
= [ PCIE FC D2R PCTE_ 90D PCTE PCIE FC D2R P
MEM_CLK GND * GND_P2MM | EEp SENSE_1701_s58 SENSE GPUISENS N 4
= PCIE_20D PCTE PCIE FC D2R N
[ smusm nieeeats SENSE_1701_sss sENsE 1VO5CPU_P 47 66 2
MEM_CMD GND . GND_p2MM = p1E 0D porE PCIE FC _R2D P
= T cener 1V05CPU_N e
L G 2 Y " Y Y DDRISNS P = BetEan BeLE PCIE_FC_R2D_N
MEM_CTRL GND GND_p2MM [ smusm nieeeats ENSE_17TO1 558 ENSE ST a — Lk _pcrz 10 Lk ooz PCIE CLK100M EXCARD CONN N .
= SENSE_1701_sss seNsE e
MEM_DATA onp . GND_p 21 = ‘ = LK_PCTE_10 1x_pcie | PCIE CLK100M EXCARD CONN P .
[ —smise_nreeearn R apnss P1V8GPU_P i
P1V8GPU_N BED SPK_OUT DIFFPATR UDIQ SPKRCONN I P OUT -
MEM_DQS GND * GND_P2MM 2 558 SENS’ a7
o ! = . — TSNS CPU B ' —— DIFFPATR upIO SPKRCONN_L_N_OUT 757 58
[ sevse nieeeare 1_sss ExaE 1SN CPUE — SPK_oUT DIFFPATR unro SPKRCONN_S_P_OUT 757 58
[ SENSE_1701_8ss seNsE a6
== > DIFFPATR UDIQ SPKRCONN S N_OUT R
ND GND > SPK ouT DIFFPAIR UDIO SPKRCONN R P OUT 757 58
NET_SPACING_TYPE1 NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE. ~
- —~ - - - — L = DIFFPAIR UDIO SPKRCONN R N OUT 757 58
GND * GND_P2MM = | DS DIFFPATR UDIQ SPKRAMP_1L_P_OUT .,
- R PP3V3_S5 s — DIFFPATR unta SPKRAMP_L_N_OUT .,
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_: CPU_COMP GND * GND_P2MM aB_poWER PP3V3 S0 78 /= DIFFPAIR uDnIQ SPKRAMP R _P_OUT .,
CLK_PCIE GND . GND_p2MM aND . GND_p2mM — sn_pouen PP1V5_S0 =5 DIFFPATR unIo SPKRAMP_R N _OUT .,
- . . N e SENSE_DIFFPATR SENSE_1TO1_558 SENSE P1V8GPUISNS_P = DIFFPATR unTo SPKRAMP S P OUT o
PCIE GND . GND_p2MM GND . GND_p2MM = =
— SENSE_1TO1_558 cEnaE P1V8GPUISNS_N — DIFFPAIR uDpIO SPKRAMP S N OUT .,
SATA GND * GND_P2MM FSB_DSTB FSB_DSTB * GND_P2MM D SENSE_DTFFPATR 1558 SENSE P1VBGPUISNS R P
— SENSE_ 1701 aas SENSE P1V8GPUISNS_R_N
uss oo - ND_p2mit —
NET_SPACING_TYPE1 NET_SPACING_TYPEZ2 | AREA_TYPE | SPACING_RULE.
CLK_PCIE B_POWER . PWR_P2MM
ENET_MDI GND * GND_P2MM
SATA . PWR_P2MM
usB _POWER . PWR_P2MM
enr B ALLOW ROUTE v . MUM NECK w ) NECK LENG . %
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH| DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_405S * 0.09 MM 5.8 MM
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RUL MEM_40S_VDD * 0.09 MM 5.8 MM
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
LVDS GND * GND_P2MM
MEM_70D * 0.09 MM 5.8 MM
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
Memory Constraint Relaxations MEN_T0D_VDD : 0,00 Loo ML
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
. PCIE_90D * 0.09 MM 100 MIL
Allow 0.127 mm necks for >0.127 mm lines for GMCH fanout. OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
PHYSICAL_RULE_SET LAYER ARLOW BQYUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP USB_90D TOP 0.09 MM 500 MIL
- OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_70D BOTTOM 0.127 MM 6.35 MM
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
MCP_MII_COMP TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_USB_RBIAS TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_DV_COMP * 0.25 MM 250 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
. . . CPU_27P4S BOTTOM 0.23 MM 100 MIL
Gr ap hics ,SATA Constraint Relaxations OVERRIDE OVERRIDE OvERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
Alternate diffpair width/gap through BGA fanout areas (95-ohm diff) PHYSICAL_RULE_SET LAYER AEMOAYEQITE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH| DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL_RULE_SET MEM_40S ISL4, ISLY Project Specific Constraints
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
LVDS_100D BGA SYNC_MASTER=MUXGFX SYNC_DATE=02/21/200
MEM_40S_VDD ISL3, ISL10 N
e 100D son OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE NOTICE OF PROPRIETARY PROPERTY
MEM_70D ISL4, ISL9 . e
SATA_100D Bea OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE IHE INFORMATION CONTAINED KEREIN IS THE PROPRIETARY
AGREES TO THE FOLLOWING
MEM_70D_VDD ISL3, ISL10 N N -
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE T TO MAINTAIN THE DOCUMENT
. . II NOT TO REPRODUCE OR COPY IT
Ground-referenced memory signals (DQ,DQOM,DQS) MAY route on ISL9 (VDD-referenced plane)but not next to VDD island.
. III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
Forces power-referenced memory signals (CLK,ADDR,CTRL) to not route on ISL3, ISL4 & ISL10(GND-referenced planes). "

SIZE |DRAWING NUMBER REV.
D 051-7546 A.0.0
APPLE INC. SCALE SHT OF
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M99 Board-Specific Spacing & Physical Constraints

s s BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS o N umy | VERSTON
TOP, ISL2, ISL3, ISL4, ISLS, I 7, 1SL8, ISLY, ISL10, ISL11, BOTTOM M 15.5.1
PHYSICAL_RULE_SET LAYER ALLOW ROYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LE DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEL | NET_SPACING_TYPEZ2| AREA_TYPE | SPACING_RULE_SET
DEFAULT * Y =50_OHM_SE =50_OHM_SE 14 MM 0 MM 0 MM DEFAULT * 0.1 MM ? * * BGA BGA_P1MM
TANDARD * Y DEFAU. =DEFAUL 10 MM =DEFAULT EFAULT TANDARD * ? MEM_CLK * BGA BGA_P2MM
BGA_P1MM * ? CLK_FSB * BGA BGA_P2MM
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LE DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
- - : BGA_P2MM * ? CLK_PCIE * BGA BGA_P2MM
55_OHM_SE TOP, BOTTOM v 0.090 MM 0.090 MM
BGA_P3MM * ? CLK_SLOW * BGA BGA_P2MM
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
FSB, FSB_DSTB BGA BGA_P3MM
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
) NOTE:From T18 MLB, changed to reflect M99 stackup.
W RC SPACING * 0.15 MM 2
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
_SPACING * 0.18 MM ? _RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
50_OHM_SE TOP, BOTTOM v 0.110 MM 0.095 MM
2:1_SPACING * 0.2 MM 2 2X_DIELECTRIC * 0.140 MM ?
50_OHM_SE * Y 0.090 MM 0.090 MM STANDARD =STANDARD =STANDARD
SPACING * 0.25 MM 2 3X_DIELECTRIC * 0.210 MM ?
3:1_SPACING * 0.3 MM 2 4X_DIELECTRIC * 0.280 MM ?
4:1_SPACING * 0.4 MM 2 5X_DIELECTRIC * 0.350 MM ?

LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
40_OHM_SE TOP, BOTTOM v 0.165 MM 0.095 MM
|_SE * Y 0.135 MM 0.135 MM =STANDARD =STANDARD =STANDARD
LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
27P4_OHM_SE TOP, BOTTOM v 0.310 MM 0.095 MM
27P4_OHM_SE * Y 0.250 MM 0 MM =STANDARD =STANDARD =STANDARD
SICAL_RULE LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LE DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP LAYER ALLOW BQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
70_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
70_OHM_DIFF ISL3,ISL4 Y 0.160 MM 0.160 MM 0.175 MM 0.175 MM
70_OHM_DIFF ISL9,ISL10 Y 0.160 MM 0.160 MM 0.175 MM 0.175 MM
70_OHM_DIFF ISL2,ISL11l Y 0.170 MM 0.170 MM 0.150 MM 0.150 MM
70_OHM_DIFF TOP, BOTTOM Y 0.170 MM 0.095 MM 0.150 MM 0.150 MM
SICAL_RULE LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
B80_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_DIFF ISL3, ISL4 v 0.125 MM 0.125 MM 0.180 MM 0.180 MM
B80_OHM_DIFF ISL9,ISL10 Y 0.125 MM 0.125 MM 0.180 MM 0.180 MM
B80_OHM_DIFF ISL2,ISL11l Y 0.140 MM 0.140 MM 0.190 MM 0.190 MM
B80_OHM_DIFF TOP, BOTTOM Y 0.140 MM 0.095 MM 0.190 MM 0.190 MM
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENG DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF ISL3,IsSL4 Y 0.102 MM 0.102 MM 0.220 MM 0.220 MM
90_OHM_DIFF Is: Y 0.102 MM 0.102 MM 0.220 MM 0.220 MM
90_OHM_DIFF ISL2,ISL11l Y 0.115 MM 0.115 MM 0.230 MM 0.230 MM
90_OHM_DIFF TOP, BOTTOM Y 0.115 MM 0.095 MM 0.230 MM 0.230 MM
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LE DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH| DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
100_OHM_DIFF * N =STANDARD =STANDARD STANDARD =STANDARD =STANDARD * 100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
100_OHM_DIFF ISL3,ISL4 Y 0.080 MM 0.080 MM 0.200 MM 0.200 MM 100_DIFF_BGA ISL3,IsL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
PCB Rule Definitions
100_OHM_DIFF ISL9,ISL10 Y 0.080 MM 0.080 MM 0.200 MM 0.200 MM ISL9,ISL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
j i SYNC_MASTER=M99_MLB SYNC_DATE=01/22/200
100_OHM_DIFF ISL2,ISL11 Y 0.089 MM 0.089 MM 0.220 MM 0.220 MM NOTE: 100_DIFF_BGA is 100-ohms differential impedance on outer layers and 95-ohms on inner layers.
NOTICE OF PROPRIETARY PROPERTY
100_OHM_DIFF TOP, BOTTOM Y 0.089 MM 0.089 MM 0.220 MM 0.220 MM
THE INFORMATION CONTAINED HER THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE PO, OR
ALLOW ROUTE AGRE THE FOLLOWING
PHYSICAL_RULE_SET LAYER ON TAyERS ® | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENG DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
e - : I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
110_OHM_DIFF * N =STANDARD TANDARD =STANDARD =STANDARD =STANDARD II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
110_OHM_DIFF ISL3,ISL4 Y 0.077 MM 0.077 MM 0.330 MM 0.330 MM
STZE | DRAWING NUMBER REV .
110_OHM_DIFF ISL9,ISL10 Y 0.077 MM 0.077 MM 0.330 MM 0.330 MM
D 051-7546 A.0.0
110_OHM_DIFF ISL2,ISL11l Y 0.077 MM 0.077 MM 0.330 MM 0.330 MM
APPLE INC. = =
110_OHM_DIFF TOP, BOTTOM ¥ 0.077 MM 0.077 MM 0.330 MM 0.330 MM 96 96
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