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BOM Vari ant s

BOM NUMBER BOM NAME BOM OPTI ONS
630- 9965 PCBA, 2. 66GHZ, 256 SAM_VRAM HB_AUDI O, K19 K19_COMVON, DEVEL_BOM EEE_6XN, CPU_2_66GHZ, FB_256_SAVSUNG
630- 9966 PCBA, 2. 66GHZ, 256 HYN_VRAM HB_AUDI O, K19 K19_COVVON, DEVEL_BOM EEE_6XP, CPU_2_66GHZ, FB_256_HYNI X
630- 9967 PCBA, 2. 80GHZ, 512SAM VRAM HB_AUDI O, K19 K19_COMVON, DEVEL_BOM EEE_6XQ CPU_2_80GHZ, FB_512_SAVSUNG
630- 9968 PCBA, 2. 80GHZ, 512HYN_VRAM HB_AUDI O, K19 K19_COVVON, DEVEL_BOM EEE_6XR, CPU_2_80GHZ, FB_512_HYNI X
630- 9969 PCBA, 3. 06GHZ, 512SAM VRAM HB_AUDI O, K19 K19_COMVON, DEVEL_BOM EEE_6XS, CPU_3_06GHZ, FB_512_SAVSUNG
630- 9970 PCBA, 3. 06GHZ, 512HYN_VRAM HB_AUDI O, K19 K19_COVVON, DEVEL_BOM EEE_6XT, CPU_3_06GHZ, FB_512_HYNI X
085- 0736 K19 M.B DEVELOPMENT K19_DEVEL_PVT

K19 BOM G oups

BOM GROUP BOM OPTI ONS
K19_COMMON ALTERNATE, COWWDN, K19, K19_COVMONL, K19_COWWON2, K19_PROGPARTS

K19_COVMMONL

BOOT_MODE_USER, DPMUX_EN_S0, DP_CA_DET_EG PLD, DP_ESD, EG PWRSEQ HW EXTRACT_BUFF

K19_COVMON2

GMUX_1V8, GPWI D_1P00V, GPU_SS_I NT, | SL6258A, MCP_B03, MCPSEQ_SMC, M KEY, MUXGFX, SMC_DEBUG_YES, XDP

K19_DEVEL_ENG

BMON_ENG, DEBUG_ADC, GMUX_JTAG, LPCPLUS, VREFMRGN, XDP_CONN

K19_DEVEL_PVT

BMON_PROD, LPCPLUS, NO_VREFMRGN, XDP_CONN

K19_PROD

BMON_PROD, LPCPLUS_NOT, NO_VREFNMRGN

K19_PROGPARTS

GMUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTI ONS

FB_256_SAVBUNG

VRAMA, VRAM 256_ SAMSUNG

FB_256_HYNI X

VRAMA, VRAM 256_HYNI X

FB_512_SAVBUNG

VRAMA, VRAM 512_SAMSUNG

FB_512_HYNI X

VRAMA, VRAM 512_HYNI X

Bar Code Labels / EEE #'s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XN] CRI TI CAL EEE_6XN
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XP] CRI TI CAL EEE_6XP
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XQ CRI TI CAL EEE_6XQ
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XR] CRI TI CAL EEE_6XR
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XS] CRI TI CAL EEE_6XS
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XT] CRI TI CAL EEE_6XT

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337S3761 1 1G, POC, SLGLA, PRQ 2. 66G, 25W 1066, R0, 3M BGA U1000 CRI TI CAL CPU_2_66GHZ
33753682 1 1G, POC, SLGEM PRQ 2. 80G, 35W 1066, EO, 6M BGA U1000 CRI TI CAL CPU_2_80GHZ
337S3744 1 1C, POC, SLGKH, G5, 3. 06G 35W 1066, EO, 6M BGA U1000 CRI TI CAL CPU_3_06GHZ
3380710 1 1 C. NCP7OMKT- B3, 35X35MM BGAL437 uU1400 CRI TI CAL MCP_B03
33850694 1 1 C, RTL8251CA- VB- GR. Gi GE TRANSCEI VER, 48P LGFP Uu3700 CRI Tl CAL
33850654 1 1 G, FV643- E, 13948 PHY/ GOl LINK/ PG -, 12 u4100 CRI Tl CAL
34152384 1 IR ENCCRE |1, CY7CB3803- LQKC u4800 CRI TI CAL
33850563 1 | C, SMC, HS8/ 2117, 9MKOMV TLP U4900 CRI TI CAL SMC_BLANK
34152462 1 I C, SMC, DEVELOPMENT, K19 u4900 CRI Tl CAL SMC_PROG
34182503 1 I C, PSOC +W USB, 56PI N, M_F, K19 us701 CRI TI CAL TPAD_PROG
33550384 1 1C 32MBI T 8-PIN SPI SERI AL FLASH, SO CB U100 CRI Tl CAL BOOTROM_BLANK
34152456 1 I C, EFI ROV DEVELOPMENT, K19 U6100 CRI TI CAL BOOTROM_PROG
33850554 1 1.C, GPU, 55nm NV GO6- GS, BGA9EY, LF U8000 CRI TI CAL
333S0507 4 | C, SGRAM GDDR3, 16Mk32, 1000MHZ, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM_256_SAVBUNG
3330483 4 | C, SGRAM GDDRS, 16Mk32, 900M-Z, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM_256_HYNI X
333S0511 4 | C, SGRAM GDDRS, 32MK32, 800M-Z, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM 512_SAVBUNG
333S0506 4 | C, SGRAM GDDRS, 32MKk32, 900MHZ, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM 512_HYNI X

Devel opnent BOM
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TRUE FAN_RT_PW/ w0
TRUE FAN_RT_TACH P FUNC_TEST FUNC_TEST NO_TEST
TRLE @D . = TRUE PPSV_SW QDD rsfs] 4 TPs [ TRUE B AOTER oENeEE w|] 37Ps w:_ NC AUD LOL N L _ NC_AUD LOL N L _
D S = TRUE SMC_ODD DETECT w0 a2 [—" TRUE o w7 NCAUD LOL P L — NCAUD LOL P L WAKE BASESTRUE ~ TROE
LVDS Cbnnect or D TRUE SATA ODD R2D P 19 90 207 NC USB_10N — NC USB 10N M“KE,BAbt:lRLE TRUE e
= TRUE SATA_ODD_R2D N w00 TRUE GND D 3 TPs 2+ __NC USB_10P — NC USB_10P WAKE_BASEZTRUE TROE 720
FUNC TEST - TRUE SATA ODD D2R C N 50 90 L w7 _NC ENET INTR L — NC ENET_INTR L xs:iijﬁ ng e
TRE PP3V3_S0 pagnnREyey O BE SATA COD PR C P @ o0 = Battery Connector = 7 —DNG_ENET_PURDI L =G ENET PRV L WRRE_BASESTROE——TROE——
TRUE PP3V3_SW LCD NEEE o i TRUE G\ND D 3 TPs
TRUE PPVOUT_SO_LCDBKLT 753 80 8 FUNC_TEST
= a PPVBAT G3H_ CONN o d
TRUE LVDS_DDC CLK -~ B Keyboar d Connect or g TRE SNBUS_S(NBC_BSA_SCL D3 MTPS NC LPC DROD L NC LPC DROD L
LV DATA o0 o1 BSA_SDA . * B F 4 = = T
TRUE LV% DDCN N OATA NEOS FUNG_TEST - TRUE EQ/EUSE ?ll\z/g_r E S| VAKE_BASE=TRUE TRUE
TRUE OON 0 o1 95 TRUE PP3V3_S3 r .Y ERE . m— TRLE 2 TP_MEM A CKE<3..2> NC MEM A CKE<3..2> 1
TRUE LVDS _CONN_A DATA P<0> 45 o = PP3VAZ G3H — TRUE G\D 0 NC VEM A CLK2N NG VEM A CLK2N VARE_BASE=TRUE TRUE
LVDS CONN A DATA N<1> = TRUE o eFFadg” 2 42 44 45 40 ; g Ipbs Y = T
TRUE 80 B1 95 VAKE_BASE=TRUE TRUE
LVDS CONN_A_DATA P<1> D RE 6 _KBDL Batt Sianal Connect or w7 _NC_MEM A CLK3N NC_MEM A CLK3N =
TRUE VDS GONN A DATA Nezs 0 = TRUE WE_KBD2 9 7 _NC MEM A_CLK3P NC_MEM A_CLK3P WAKE_BASESTROE TRE .
TR VDS CONN A DATA Pegs 57 = TRUE WE_KBD3 FUNC TEST 45 5 50 61 62 04 60 wr _NC MEM A _CLKA4P NC MEM A CLK4P VNEDRSE TS TR
TRUE 80 81 95 TRUE W5 KBD4 N UNC_TES 3 . _NC MEM A _CS L<3> NC VEM A CS L<3> NVAKE_BASE=TRUE TRUE -
TRUE LVDS CCNN A CLK E N oo = TRUE V\E_KBD5 = TRUE PP3v42 S8H Lp] 3PS TP_MEM A_QDT<3. . 2> — NC_MEM A_ODT<3..2> WARE EASESTRUE  TROE
TRUE tg% CO\IE g &'IISAFNEO> a0 95 . VS KBDG . [ TRUE 2@32 2% ggﬁ ggLA 742 a5 61 62 04 — VAKE_BASE=TRUE TRUE
IRUE CON o0 o1 95 = TRUE WS _KBD?7 w0 — IRUE 7 42 45 o1 62 94 w7 __NC MEM B CKE<2> — NC MEM B_CKE<2> 76
TRUE LVDS CONN B DATA P<0> 45 o = TRUE SMC BIL_BUTTON L 42 43 01 = VAKE_BASE=TRUE TRUE
LVDS_CONN_B_DATA_N<1> > TRUE Ws_KBDB "“ = SMC_LID_R - o NG MEM B CLKSP = NG MEM B_CLK3P —pASE= T
TRUE o0 o 03 TRUE W5_KBD9 % = TRUE @ 17 _NC_MEM B_CLK4N — NC_MEM B_CLK4N VAKE BASESTROE— TRE |
TRUE LVDS CONN B _DATA P<1> 44 o [—¢ - TRUE GN\D D 3 TPs VEM B = =VEM B MAKE BASESTRUE — TRUE
VDS GCONN B DATA Ne7 = TRUE WVS_KBD10 .7 __NC_MEM B_CLK4P — NC MEM B CLK4P BASES
TRUE — ——— — w0 51 9 TRUE WS_KBD11 L P .7 _NC_MEM B_CLKSN — NC MEM B_CLK5N WAKE_BASEZTRUE TROE -
TRUE LVDS_CONN_B_DATA_P<2> 4 01 s (= = ower Nets = WAKE_BASESTRUE—TRUE
TRUE VS_KBD12 o _NC MEM B_ODT<2> — NC MEM B ODT<2> -
TRUE LVDS CONN_B_CLK _F N a0 95 [m—g = VAKE_BASESTRUE ~ TRUE
TRUE VS_KBD13 w0 » - _NC M.B_RAM SI ZE — NC M B _RAM SI ZE
TRUE LVDS CONN B CLK F P a0 95 = FUNC_TEST = VAKE_BASE=TRUE TRUE
LED RETURN 1 (- TRUE W5_KBDL14 = PPVCORE_SO_CPU wr NG P7_7 = NG P77 - 750
B LED RETURN 2 w0 o3 = TRUE W5_KBD15_CAP  — e PPV =0 REG 8112 4 03 TP_PCl_AD<31..8> — NC PCl_AD<31..8> xifz’bslx ng 1
o W5_KBD16_NUM — CORE MCP. o 22 24 45 s = ERSESTRUE—
TRUE LED RETURN 3 w0 o5 [ — TRUE TRUE PPOVOROV75_S0_DDRVTT 4 2 20 65 10
TRUE LED _RETURN_ 4 oo o0 > TRUE WB_KBD17 © ":n: TRE PPCPUVTT_SO oo 10 11 13 50 18 17 10 20 TP_PCl_C BE L<3..0> _ NC PCI_C BE L<3..0> o
TRUE LED_RETURN 5 50 55 = TRUE 6 KBDLS = = TRUE PP1VBRIV5_SO_FET i e 2 2w 20 39 68 89 70 - VAKE_BASESTRUE TROE
TRE LED_RETURN 6 0 65 = e \A\Ag ﬁg%g ° = TRUE PP1V8_SO _ 8 10 25 55 69 70 04 a7 w7 NC PCI_CLKO — CLKO e BASE=TRUE——TROE— 7
TRUE BKL_| SENL s = TRUE WS_KBD21 w — TRUE PP3V3_s0 0o NG PGl_CLKL = CLK1 NPKE BASE=TRUE TRUE
TRUE BKL_| SEN2 o = — TRUE PP1V8R1V5_S3 8agB8 58 1w, __NC PCl _DEVSEL_L = DEVSEL _L —
TRE BKL_| SENS o = e b KBD2Z ° = TRUE PP3V3_S3__ 7 a2 a1 e s 50 52 70 w7 _NC PCl_FRAME L - “FRAME L aneResnllan LR
BKL_| SENA . [— g PP1V2RI1V( % B | 1o 2] P! L — L _BASE= ‘o
TRE MET = TRUE e, KEDILICRR U = e Pva ; el b+ = CENE VAKE_BASESTROE _ TRUE
e BKL | SENG o = TRUE WS LEFT_SHI FT_KBD = = s PP3V42 G3H 84784780780 075287786 ° ‘X NG POl | NTW L = | NTW L VAKE_BASE=TRUE TRUE T
o = TRUE WS LEFT _OPTION KBD ., DD Fap EoRLsHGH LoBL7c8? 70 42 42 48,45 4 i eIl N INTY L VAKE BASESTROE TRUE 7
e & CONTROL KBD ° 8057 46 61 52 64 65 50 67 79 03 1T SRKEBASE—TRUE Bl 710
e a0 Jomwm  Som sema S Il e
TRUE GND ] 27ps [ TRUE PP5V_S3 4o 330 0 51 43 51 53 58 06 w07 _NC_PCI_PERR_L “PERR L VRKE BASESTROE TROE
| PD Fl ex Connect or I = wme PP3V3_S5_AVREF_SNC e w _NC POl _RESETL L RESETL_L WAKE_BASESTRUE TR
L = TRUE PP18V5_S3 w7 _NC PO _SERR L SERR L AKE_BASEZTROE RE .,
FUNC_TEST Al r port/ BT/ Canera Conn. = mE PP3V3_S3_LDO . NC POl _STOP_L “sToP L WREESETRE  TRE
EASESTRUE — TRUE
e PP3V3 S3 LDO o FUNG TEST = TRUE PPVOUT SO_LCDBKLT 7 55 00 o5 . _NC PCI_TRDY L TRDY L Sl Blid ‘o
PP1BVE S3 — PG E MN D2R P = TRUE PP4V5_AUDI O ANAL OG - _NC PCIE_CLKI0OM PE4N E_CLK100M PE4N _BASE= .
TRUE 75 s L 78 — TRUE PO E M N DR N 1731 90 = TRUE SMC_PM G&_EN a2 60 69 - _NC PCI E_CLK100M PE4P E_CLK100M PE4P _ VAKE BASESTRUE TRUE T
TRUE 25 DEBUGE [— O E MN 2D P 1781 00 — TRUE PM SLP_S4 L 21 10 42 43 59 70 7 __NC PCI E_CLK100M PE5N E_CLKL00M PESN _ MAKE BASESTRUE TROE 7
e Z2_NMos| = ne PO EMN _RD N e — TRUE PM SLP_S3 L 212 57 42 00 82 50 .+ _NC_PCI E_CLK100M PE5P E_CLKI00M PESp  WEBASESTRE — TROE
TRUE — TRUE 31 00 98 TRUE PP1VO5_SO_MCP_PLL_UF ;.6 - _NC PCI E_CLK100M PE6P E_CLK100M PE6P _ VAKE BASESTRUE TRUE T
TRUE. Z2_M SO 50 51 TRUE PCIE CLK100M M NI _CONN P 31 9 — VMAKE BASESTRUE  TRUE
— TRUE PP5V_SW ODD s - _NC PCIE_PE4 D2RN E_PE4_D2RN 2 Ve
TRUE Z72_SCLK TREE___PCIE CLKI00M M NI _CONN N a1 o — VAKE BASESTROE TRUE
m— TRUE PP5V_SO_HDD_FLT 730 ++_NC PCIE PE4_R2D CN E_PE4_R2D CN .
TRUE Z2_BOOST_EN s TRUE M N _CLKREQ Q L a — Ve — = S = — = S = = VAKE_BASESTRUE ~ TRUE
(— TRUE BKL_VL DO o ++_NC PE4_PRSNT L NC_PE4_PRSNT_L 2
TRUE Z2_HOST_| NTN 50 51 — TRUE. PCl E WAKE L 17 3 | m— NC PSOC P1 3 NC PSOC P1 3 VAKE_BASE=TRUE TRUE
TRUE Z2_CLKIN 50 51 — TRUE M NI _RESET CONN L a TRUE GND D 6 TPs o NG PSOC SDA NG PSOC SDA. VAKE_BASE=TRUE TRUE e
TRUE Z2_KEY_ACT_L w0 51 TRUE PP5V_W AN a L o = — — VAKE BASESTRUE — TRUE
(— 2+ __NC SATA_C D2RP NC_SATA_C D2RP 2
TRUE 72 RESET TRE____PP3V3_S3_BT F " = NVAKE_BASE=TRUE TROE
[ »+_NC SATA_ C R2D CN NC SATA_C R2D CN =
TRUE. PSOC M SO 50 51 TRUE PP5V_S3_BTCAMERA F 2 VAKE_BASE=TRUE TRUE
(— =+ _NC SATA C R2D _CP NC SATA_C R2D CP 2
TRUE PSOC_MOSI 50 51 o TRUE SMBUS SMC A S3_SDA 731 42 45 51 94 NC SATA D D2RN NC SATA D D2RN VAKE_BASE=TRUE TRUE
TRUE PSOC SCLK 50 51 - TRUE SMBUS_SMC A S3_SCL 731 42 45 51 94 o NG SATA D D2RP NG SATA D D2RP VAKE_BASE=TRUE TRUE e
TRUE SMBUS SMC A S3_SDA 7 31 42 45 51 94 - TRUE USB_CAMERA CONN P 31 96 o NG SB AZ0GATE NG SB AZ0GATE VAKE_BASE=TRUE TRUE T
TRUE SMBUS_SMC A S3_SCL 7 a1 42 a5 51 94 — TRUE USB_CAMERA _CONN_N a1 96 = — VAKE_BASE=TRUE TRUE T
TRUE PSOC F_CS L = TRE____CONN USB2 BT _P e
TRUE Pl CKB L 50 51 - TRUE CONN_USB2 BT N -
NO_TEST
TRUE G\D TRUE GND —
[ ] 2 7es I [] 20 7Ps . TRE FSB A L<31..3> w0 1 Not e.
SD Card Connect or = SATA HDD Connect or — ng Egg ﬁgngé S 10 14 58 NO TEST properties are al so on page9, 26, 43, 50
FUNC_TEST FUNC_TEST — TRUE FSB_D L<63..0> 10 14 58
TRUE SD D<7..0> o — TRUE EPS\ SO_HDD FLT o] | 4 TPs — TRE FSB DINV_L<3..0> 0 10 a0
CVD — TRUE 39
poan oK o = TRLE FSB DSTB L_N<3..0> o 1w
TRUE b D L[ o2 93 = TRUE FSB_DSTB L_P<3..0> 10 14 88
TRUE D W 52 = TRUE SATA HDD_R2D P w00 = TRUE FSB HI T L 10 14 55
TRUE o2 — TRUE SATA_HDD R2D N 50 50 = TRUE FSB_HI TM L 10 14 88
TRUE GND > TP — TRUE SATA HDD D2R C P 39 90 [ TRUE FSB LOCK L 10 14 88
D S - TRUE SATA_HDD D2R C N 20 90 -
Speaker Connectors = e  IRRX QU Functional / |ICT Test
YS LED ANODE R w B BT _N 201 o
FUNC TEST — TRUE SYS — ng £B BT P SYNC_MASTER=N/ A SYNC_DATE=N A
TRUE BI_MC LO 5 60 IRE D D 6 TPs = TRUE USB_CAMERA N 2001 01 NOTI CE OF PROPRI ETARY PROPERTY
TRUE BI M C SH' ELD 59 60 i D TRUE USB CA'VERA P 2059 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
TRE R e KBD Backl i ght Conn. o R e bR D . REEES Yo £ PE GURT o | T Passessar
TRUE SPKRCONN L_OUT_P o0 59 0 = TRUE SATA_ODD D2R_UF_P 20 00
TRUE SPKRCO\IN L QH N o5 50 06 TRUE. DD M_ C P<3 | O> 02 o5 I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
FUNC_TEST [m— Il NOT TO REPRODUCE OR COPY I T
TRUE. SPKRCONN R QUT_P 58 59 96 —
TRUE KBDLED ANODE 7 S]D 2 TPs 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
TRUE SPKROONN_R_QUT_N 58 50 %6 = SMC_KDBLED_PRESENT_L
TRUE. SPKRCONN S OUT P 58 59 96 O—RE =0 ALl PRl L= STZE | DRAW NG NUVBER REV.
TRUE SPKRCONN_ S OQUT_N 58 59 96 L TRUE GN\D D 051 7892 OO
G\ND
TRUE. D 6 TPs L Ci} APPLE | NC. SCALE ST oF
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TP_CPU_RSVD3 V3 |RsvDs a 00 14 (o> FSB_D_L<28> R24 |pog* 5|8 D60+ |5 AC22 FSB_D L<60> G 7 14 w0
TP_CPU RSVDA B2 psvos 4 PPCPUVTT SO o 1 7oy FSB_D_L<20> 125 |ppo+ D61+ | AD23 FSB_D L<61> o 7 5 R%70}16
TP_CPU RSVD5 F6 |RsvDs & 1817 14 13 42 41 19 9,57 8, 00 14 (B> Egg g ||:<g(1)> 125 |pao* D62+ | AF22 Egg g ||:<g§> o IOUN
TP_CPU_RSVD6 02 |rsvs 3 o 10 7 <31> N25pa1* D63+ |5 AG23 <63> 710 60 1%
TP_CPU RSVD?7 __ m22 |pevor RlOOlil w5 e % FSB_DSTB_L_N<1> 126 |psTents DSTENG | A25 FSB_DSTB_L_N<3> % " RIO17  #epr
TP_CPU_RSVDB RSVD8 5] e 11 +cor3 FSB_DSTB_L_P<1> V26 |psTep1+ DeTBPS* | AR24 FSB_DSTB L_P<3> <oy - 11 m 248, 4
- 8 14 7. FSB DI NV _L<1> N24 D NvL* DI NV3* |5 AC20 FSB DI NV_L<3> 7 14 88 1%
4522 0.5" MAX LENGTH FOR CPU_GTLREF o hd Mj-lgl\év R%-7O%8
e 27 CPU_GTLREF AD26 |GTLREF M sc cowpo|_R26 s CPU_COVP<0> %
CPU_TEST1 C23 |TESTL cowpl| U26 s CPU_COVP<1> 1w
R1006* CPU_TEST2 D25 |TEST2 covp2|_AAL s CPU_COMP<2> R5140%9 FobF
2. OL§ TP_CPU TEST3 24 |TEST3 covP3l_ Y1 ss CPU COMP<3> 1 A2
RI0Z0  PPCPUVTT SO ;4 ies im0 VAL CPU_TEST4 AF26 |TEST4 5
w8 13 10 6 _XDP_TMS 1 WWZ—' 402, NOSTUFF TP_CPU TESTS AF1 |TESTS DPRSTP* | E5 CPU _DPRSTP_L ] 5 w0 e o bt =
e 1 C1000 TP_CPU_TEST6 A26 |TEST6 DPSLP* |5 B5 CPU DPSLP L T ¢ o0
RI0Z1 e p¥ 1 AUF TP_CPU TEST7 3 |resty DPwR: |, D24 FSB_DPWR L g e o
s 1510 ¢ _XDP_TDI DY UNE = |2 %}2{ o o omCPU_BSEL <0> B22 |BSELO PWRGOOD| D6 CPU_PWRGD ) 9 34
1% ] W W WE o382 ESES 5 4 CPU_BSEL<1> B23 |psEL1 SLp+ | D7 FSB_CPUSLP_L 140
Mi_lg'\gv Rg_4o %4 TPLACE C1000 CLOSE TO CPU_TEST4 7‘ A % CPU BSEL<2> 21 |morio pei + | AES CPU PSI L % .
5 10 6 XDP TDO N . N | PIN. MAKE SURE CPU TEST4 IS | =
PLACEMENT_NOTE=Pl ace R1024 near | TP connector (if pr esent)/lwll"/g}é/vi ‘,RE,FEEE’\EE,D IDEC\E ,,,,,,,,,, NOSTUFE
40% ngso
R514O%2 NOSTUFF A NOSTUFF
5 1510 6 XDP_T! BN sk
x N, R1012!| H#LY  |1R1007
RL023 W i i
wasws XOP_TRST L 1,009, 402 Hpl yé.lﬁ‘év
1% L b5, 2402
16w il
hok CPU FSB
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(CPU CORE POVER)
PPVCORE_SO_CPU ;511 12 46 63

Current nunbers from Merom for

Santa Rosa EMTS, doc #22221.

St andard Vol t age: Low Vol t age:
A7 AB20 44.0 A (Design Target) 23.0 A (Design Target)
A9 v AB7 41.0 A (HFM 21.0 A (HFM
A0 uU1000 ACT 30.4 A (LFM 18.7 A (LFM
A12 PENRYN AC 25.5 A (SuperLFM TBD A (SuperLFM
A1z FCBGA ACL2
ALS AC13 27.4 A (Auto-Hal t/Stop-Gant HFM TBD A (Auto-Halt/Stop-Gant HFM
A7 3 0F 4 ACL5 17.0 A (Auto-Hal t/ Stop- Grant SuperLFM TBD A (Auto-Halt/Stop-Gant Super LFM
A18 AC17 27.4 A (Sleep HFM TBD A (Sl eep HFM
4‘20 AC18 16.8 A (Sl eep Super LFM TBD A (Sleep SuperLFM
B7 AD7
‘BQ AD9 25.0 A (Deep Sleep HFM TBD A (Deep Sleep HFM
B10 ADLO 16.0 A (Deep Sl eep SuperLFM TBD A (Deep Sleep SuperLFM
p 812 AD12 11.5 A (Deeper Sl eep) TBD A (Deeper Sleep)
B14 AD14
éls ADL5 9.4 A (Enhanced Deeper Sl eep) TBD A (Enhanced Deeper Sl eep)
B17 ADL7
B18 AD18
B20 voc |AE9
[co AE10
¢ Cl0 AE12
¢12 AE13
c13 AE15
d15 AEL7
c17 AE18
d18 AE20
D9 AF9
B10 AF10
D12 AF12
) b1 AF14
D15 | voe AF15
) b17 AF17
D18 AF18
[e7 AF20 (CPU 1 O POVER 1. 05V)
E9 PPCPUVTT_SO 6 7.8 910 12 13 14 17 18 20 22
f10 @1 [ 84728 2'87
E12 V6 4500 mA (before VCC stabl e)
¢13 16 2500 mA (after VCC stabl e)
E15 K]
£17 V6
E18 J21
§20 K21
F7 vooe LML
[Fo N21
F10 N6
12 Ro1
F14 R6
15 T21
F17 T6
f18 V21
F20 o1 (CPU I NTERNAL PLL POWER 1.5V)
Aaz PPLVBRLV5_SO_FET ;o 12 16 24 20 20 39 65 69
AA9 L. B2
Ao vocAl &6 130 M
AAL2 X
A13 VI Do|_AD6 CPU_VI D<O> ryymy 5 60
AALS VI D1|_AF5 CPU_VI D<1> oo ¢ e
A7 Vi D2|_AE5 CPU VI D<2> rm s 55 PPVCORE_SO_CPU ;511 1246 65
AAL8 VI D3|_AF4 CPU_VI D<3> oo © o
2o VI D] AE3 CPU_VI D<4> 1m0 5 'R1100
AB9 VI Ds| AF3 CPU_VI D<5> rrmy 066 100
adio VI D6| AE2 CPU_VI D<6> ooy o oo Hopw
AB10 240'2L
Aélz PLACEMENT_NOTE=Pl ace wi thin 1 inch of CPU, no stub
AB14 VOCSENSE| AF7 CPU_VCCSENSE P o [TOD) &3 &
AB15
ABL7
AH18 VSSSENSE| AE7 CPU_VCCSENSE_N . [OOTy 5 5
'<R1101
100
1%16'\4\/
ZE’EL

PLACEMENT_NOTE=Pl ace within 1 inch of CPU, no stub

Utra Low Vol tage:

17.0 A (Design Target)

TBD A (HFM
TBD A (LFM

TBD A (Auto-Halt/Stop-Gant HFM
TBD A (Auto-Halt/Stop-Gant LFM

TBD A (Sleep HFM
TBD A (Sleep LFM

TBD A (Deep Sleep HFM
TBD A (Deep Sleep LFM

TBD A (Deeper Sleep)

TBD A (Enhanced Deeper Sl eep)

All

Al4

Al6

Al9

A23

Ar2

B6

B8

B11

B13

B16

B19

B21

El11

Hi4

E19

E21

E24

F5

F8

F11

F13

F16

Aio

J25

VSss

oM T

uU1000
PENRYN
FCBGA
4 OF 4

VSss

T23

T26

Y21

AB8

AB11

AB13

AB16

AB19

AB23

AB26

AC3

AC6

AC8

AC11

ACl14

AC16

AC19

AC21

AC24

AD2

AD5

AD8

AD11

AD13

AD16

AD19

AD22

AD25

AE4

AE8

AE11

AE14

AE16

AE19

AE23

AE26

AF6

AF8

AF11

AF13

AF16

AF19

AF21

AF25

CPU Power & Ground
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CPU VCORE HF AND BULK DECOUPLI NG
o e PRVOORE S0_CPU— 4, 330uF, 20x 22uF 0805

CRI TI CAL CRI TI CAL CR| TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL

Cl250%|. C1251%. rC1200 [ CI201 |- C1202 |- C1203 [ (1204 | (1205 | C1206 |- C1207 | C1208 | C1209

0 AR o) S g Lt ot LRt Lae af Lar o Y

Pcbz:r_%s 2 7 2 T é CERM %(§§ CERM 2 é(gé- CERM 2 %( é CERM —‘j %(3 CERM 2 %(§§ CERM 2 %(gé CERM 2 %(§§- CERM 2 %(3 - CERM —F %( é CERM
CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL ‘ CRI Tl CAL CRI Tl CAL CRI TI CAL | CRI TI CAL ‘ CRI Tl CAL CR| Tl CAL
Cl252*, Cl12531%. 1 C1210 |- C1211 1 C1212 |1 C1213 C1214 1 C1l215 |» C1216 1 C1217 |» C1218 C1219

35006 3500 R L S 2FT LR LRk LRk 7
Pcbz_r%é% 2 - % 2 ‘31 2 ég?%chRM 2 X§é‘lcERM 2 ég?%chRM 2 %(333/(:ERM —‘j Xgé CERM 2 X§é3/cERM 2 Xg R/CERM 2 é(§é3/cERM 2 Xgé‘lcERM —F Xgé CERM
i —

PLACEMENT_NOTE=Pl ace in nter ca
PLA L:ENENT NOTE=| F'\a 2 in oM center

1x 470uF, 6x 0. 1uF 0402

VCCP (CPU |/ 0O DECOUPLI NG

Cl239 [1C1240 [1C1241
L g fUF L g 1UF ig;UF
M

2010 17 14 13 1 39 9,07 o PPCPUVTT SO
PR
1235 C1236 |+ C1237
1 1
Cl235* LR s
2 };M };
402

NS

2
402 402

o0 6 20 20 20 24 16 11 0 - PPIVBRLV5_SO_FET

cizgo:
ezlé%’
&5

47OUF
%’ﬁ
WF: Consider sharing bulk cap with NB Vtt?

VCCA (CPU Avdd)

10uF, 1x 0. O1luF

1C1281
?g/()lUF

z F55m
—q PLACEMENT_NOTE=Pl ace near CPU pin

DECQOUPLI NG

B26.

CPU Decoupling & VID
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8482 81 0 77 70 89 68 63 50
2§128228728227510:8%:8%°% §°_PP3V3_ SO
50755751 49" 48 47 45 43 38 37 Y

b5 e 0% PPCPUVTT_SO

M ni - XDP Connect or

NOTE: This is not the standard XDP pinout.
Use with 920-0620 adapter board to support CPU, MCP debuggi ng

MCP79-speci fi c pi nout

XDP
R1315! 5BRTERK
54.9 J1300
Mtujiw LTH- 030- 01- G- D- NOPEGS
;1552 F- ST-SM
2 1
w sogey. XDP_BPM L<5> cesEN A0 s ooz o cBsEN_c JTAG MCP_TDO_CONN_ (7«
o 10qmy XDP_BPM L<4> CRSEN_AL - S lools o CBSEN_CL JTAG MCP_TRST_L o o1 6
8 o7
o0 10¢g—y XDP_BPM L<3> OBSDATA_AQ <« 0 ol 2 - OBSDATA_CD MCP_ DEBUG<0> B 10 o
o0 10 gy XDP_BPM L<2> OBSDATA_A1 -> 5 o i; - OBSDATA_C1 MCP_DEBUG<1> B 10 o
o0 10 [Ty XDP_BPM L<1> CBSDATA_A2 » 16 g 15 o CBSDATA_C2 MCP_DEBUG<2> B 10 o
o0 10 [y XDP_BPM L<0> CBSDATA_A3 > ;g o 1; - CBSDATA_C3 MCP_DEBUG<3> B 1o o
TP_XDP_OBSFN_BO OBSFN_BO 22 g 21 OBSFN_DO JTAG MCP_TDI o © =
TP_XDP_OBSEN B1 OBSEN B1 p4 ol OBSEN D1 JTAG MCP_TMS oD ¢ 2
b6 25
TP_XDP_OBSDATA BO CBSDATA_BO s 2 oo CBSDATA_DO MCP_DEBUG<4> o o
TP_XDP_OBSDATA_B1 COBSDATA_B1 o 30 o2 - OBSDATA_D1 MCP_ DEBUG<5> B o o
32 31
XDP $E §$ $g$$ﬁ Eg CBSDATA_B2 —~ 2‘6‘ 8 22 - CBSDATA_D? @ igﬁ?z a0
CBSDATA_B3 e o % CBSDATA_D3 a0
R111%<99 38 o7
o0 14 10 [y CPU_PWRGD 1 2 XDP_PWRGD PWRGD! HOOKO o 40 ol o | TPCLK/ HOOKA FSB_CLK | TP_P (TN 24 50 XDP
5% XDP_0BS20 HOOK1. -« 2 ol < | TPCLK#/ HOOKS FSB_CLK I TP_N O 14 50
Mjb ¥ VCC_0BS_AB a4 o4 VCC_0BS_CD R113K03
w0 > PM_LATRI GGER_L Hooke o 46 o5 o RESET#/ HOOKE s XDP_CPURST_L 1 2 FSB CPURST L (oo
7210 o JTAG MCOP TCK HOOK3 » 48 ol DBR#/ HOCK? XDP_DBRESET L oo w0 2 58\ PLACEMENT_NOTE=PI ace cl ose to CPU to minim ze stub
S0 oA NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. 5
o 45 29 20 21y SMBUS_NMCP_O_DATA soa e 52 0o 0 XDP_TDO_CONN ame
o1 45 29 20 gy SMBUS_MCP_0_CLK sa o 54 | o 3 TRSTn XDP_TRST L [ < 1 5
ToK1 NC2E Lo o35 1D XDP_TDI [Qom © 10 8
o 10 6 or XDP_TCK TCKO «— 28 o . ™8 XDP_TMS oD © 10 8
60 o3e XDP_PRESENT#
XDP DP
C13001: 1C1301
0.1yF L Lo TuF
A T
282 282
998- 1571 i

Directi on of XDP nodul e

Pl ease avoid any obstructions
on even-nunbered side of J1300

eXt ended Debug Port (M ni XDP)
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88 10 7. FSB DSTB L_P<0> T40
88 10 7 FSB_DSTB_L_N<0> wio
w0 ay FSB DINV L<0> o ,  vai,
88 10 7. FSB DSTB L_P<1> 89
88 10 7. FSB DSTB L_N<1> VB7,
oy FOB DINV L<1> o , V35
88 10 7, FSB DSTB L_P<2> N37
88 107 FSB_DSTB L_N<2> L36
wworay FSB DINV L<2> o , N5
88 10 7. FSB DSTB L_P<3> MB9
88 10 7 FSB_DSTB L_N<3> MAL
wwoay FSB DINV L<3> o , 341,
88 10 7 FSB_A L<3> AC34,
88 10 7. FSB_A L<4> AE38
88 10 7 FSB_A_L<5> AE34,
88 10 7. FSB_A L<6> AC37,
88 10 7. FSB A L<7> AE37,
88 10 7 FSB_A L<8> AE35,
88 107 FSB_A L<9> AB3S5,
88 107 FSB_A L<10> AF35
88 10 7. FSB A L<11> AG35,
88 10 7. FSB A L<12> AG39
88 10 7 FSB_A L<13> AE33
88 107 FSB A L<14> AG37,
88 107 FSB_A L<15> AG38
88 10 7 FSB_A L<16> AG34,
88 10 7. FSB A L<17> AN38,
88 10 7 FSB A L<18> AL39
88 10 7 FSB_A L<19> AG33,
88 107 FSB_A L<20> AL33
88 10 7 FSB_A L<21> AJ33
88 10 7. FSB A L<22> AN36,
88 107 FSB_A L<23> AJ35
88 107 FSB_A_L<24> AJ37,
88 10 7 FSB_A L<25> AJ36,
88 107 FSB_A L<26> AJ38
88 10 7 FSB_A L<27> AL37,
88 10 7. FSB A L<28> AL34
88 10 7. FSB A L<29> AN37,
88 10 7. FSB_A L<30> AJ34
88 10 7 FSB_A L<31> AL38
88 10 FSB_A L<32> AL35
88 10 FSB A L<33> AN34,
88 10 FSB_A L<34> AR39,
oy FSB A L<35> @ o,  ANS5
88 10 7 FSB_ADSTB_L<0> AE36,
w0 qay FSB_ADSTB L<1> o ,  AK35
88 10 FSB_REQ L<0> AC38,
88 10, FSB REQ L<1> AA33
117 1413 12 11 10 9,07 5, _PPCPUVIT_SO - Fob REG [ <22 e
88 10 FSB_REQ L<3> AC33,
R15441(31 R14Jég1 1521416 ooy FSB_REQ L<4> o ,  AGS
1/ 160 17180 AT 88 10 T¢CB ESB_ADS L -»> ADA2
CLE CLE LR 88 10, FSB BNR L g AD43
22 02| |22 o 10 ooy ESB_BREQO_L o a0
w FSB_BREQL_L Y AL32
5 43 10 [TRY PM THRMIRI P_L s oo FSB _DBSY L I AD39
e 10 oy CPU_FERR L o 10¢gy_FSB_DRDY_L ; A4
8 10 7B FSB HT L > AB42
8 10 7B FSB H TM L > ADM40
o0 10 7 OB LOCK_ L > AG43
5 10 (OOT} FSB_TRDY_L > AEAL
N?Q_‘fj]_%ﬁ:l NO STUFF NO STUFH - TP CPU PECI MCP R,
1 1 9 -
19 R1421J|2 1R|g‘422 5 63 43 10 (OOT] CPU_PROCHOT L -« AJ41
5% 5% Y - AGA3
T T REIoW - ALAO
402, 402, 5402 —>
s > =MCP_BSEL<2> (MCP_BSEL <2>) > F42
° o =MF_BSEL<1> (MCP_BSEL<1>) ~ a2
> - =MOP_BSEL<0> (MCP_BSFL <0>) - Fa1
o 10 orFSB_RS_L<0> > ACA1L
o 10 qoomESB_RS L<1> - AB4L
o 10 orFSB_RS_L<2> > AC42
R1430* 'R1435 .« PP1VO5_S0_MCP_PLL_FSB
49.19/0 éllu/gﬂ. 9 270 | A7 |
1/ 16W 1/16W 20 M AH27
Maoh, [ ), 46T 29 mMA{ Axs
15 mA |__AH8
s MCP_BCLK_VM._COWVP_VDD AMBY
s MCP_BCLK_VM._COVP_GND AVHO
= MCP_CPU_COVP_VCC AVA3
R1431" 22 MCP_CPU_COVP_GND AVH2
49.9
e
402 5

Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (r:|o of ficial

docunent nunber).

oM T
Ul1400
MCP79- TOPO- B
BGA

(1 OF 11)
CPU_DSTBPO#
CPU_DSTBNO#
CPU_DBI 0#

CPU_DSTBP1#
CPU_DSTBN1#
CPU_DBI 1#

CPU_DSTBP2#
CPU_DSTBN2#
CPU_DBI 2#

CPU_DSTBP3#
CPU_DSTBN3#
CPU_DBI 3#

CPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

CPU_A8#

CPU_A9#

CPU_A10#
CPU_AL1#
CPU_A12#
CPU_A13#
CPU_Al4#
CPU_A15#
CPU_A16#
CPU_AL7#
CPU_A18#
CPU_A19#
CPU_A20#
CPU_A21#
CPU_A22#
CPU_A23#
CPU_A24#
CPU_A25#
CPU_A26#
CPU_A27#
CPU_A28#
CPU_A29#
CPU_A30#
CPU_A31#
CPU_A32#
CPU_A33#
CPU_A34#
CPU_A35#

FSB

CPU_ADSTBO#
CPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

CPU_ADS#
CPU_BNR#
CPU_BRO#
CPU_BRL#
CPU_DBSY#
CPU_DRDY#
CPU_HI T#
CPU_HI TV#
CPU_LOCK#
CPU_TRDY#

CPU_PECI
CPU_PROCHOT#
CPU_THERMTRI P#
CPU_FERR#

CPU_BSEL2
CPU_BSEL1
CPU_BSELO

CPU_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COVP_VDD
BCLK_VM._COVP_G\D

CPU_COWP_VCC
CPU_COMP_GND

678910 11 12 13 14 17 18 20

57

MCP CPU | nterface

SYNC_MASTER=T18_M.B

SYNC_DATE=12/ 12/ 2008

CPU_DO#-, Y43 FSB D _L<0> 7 10 88
CPU_D1#-W2 FSB D L<1> 7 10 88
CPU_D2# Y40 FSB D L<2> 7 10 88
CPU_D3#, W1 FSB D L<3> 7 10 88
CPU_D4#- Y39 ESB D L<4> 7 10 88
CPU_D5#, V42 FSB D L<5> 7 10 88
CPU_D6#, Y41 FSB D _L<6> 7 10 88
CPU_D7#- Y42 FSB D L<7> 7 10 88
CPU_DB#, P42 FSB D L<8> 7 10 88
CPU_Do#, W41 FSB D L<9> 710 88
CPU_D10#~R42 FSB D L<10> 7 10 88
CPU_D11#-T39 FSB D L<11> 7 10 88
CPU_D12#-,T42 FSB_D L<12> 2 10 88
CPU_D13#~T41 FSB D L<13> 7 10 88
CPU_D14#-R41 FSB D L<14> .
CPU_D15#-T43 ESB D L<15> 7 10 88
CPU_D16#, V85 FSB D L<16> 7 10 88
CPU_D17#~AA37 FSB_ D L<17> o -
CPU_D18#- V83 FSB D L<18> 710 88
CPU_D19#- V84 FSB D L<19> 7 10 88
CPU_D20#-AA36 FSB D L<20> 7 10 88
CPU_D21#~AA34 FSB_D L<21> 7 10 88
CPU_D22#AA38 FSB D L<22> 7 10 88
CPU_D23#AA35 FSB D L<23> 7 10 88
CPU_D24#-,U38 FSB D L<24> 7 10 88
CPU_D25#-,U36 FSB D L<25> 7 10 88
CPU_D26#- U35 ESB D L<26> 7 10 88
CPU_D27#-U33 FSB D L<27> 7 10 88
CPU_D28#-U34 FSB D L<28> 7 10 88
CPU_D29#-, V88 FSB D L<29> 710 88
CPU_D30#~R33 FSB D L<30> 7 10 88
CPU_D31#-U37 FSB D L<31> 7 10 88
CPU_D32#- N34 FSB D L<32> 710 88
CPU_D33#- N33 FSB D L<33> 7 10 88
CPU_D34# R34 FSB D L<34> 7 10 88
CPU_D35#R35 FSB_D_L<35> 7 10 88
CPU_D36#- P35 FSB D L<36> 7 10 88
CPU_D37#,R39 FSB_D L<37> 710 88
CPU_D38#~R37 FSB D L<38> 7 10 88
CPU_D39#-R38 FSB D L<39> 7 10 88
CPU_D40#~L37 FSB D L<40> 7 10 88
CPU_D41#-L39 FSB D L<41> 7 10 88
CPU_D42#-,L38 FSB D L<42> 7 10 88
CPU_D43#-,N36 FSB D L<43> 710 88
CPU_D44#-N38 FSB D L<44> 7 Mok
CPU_D45#-,J39 FSB D L<45> 7 10 88
CPU_D46#-,J38 FSB D L<46> 7 10 88
CPU_DA47#-J37 FSB D L<47> 7 10 88
CPU_D48#~L42 ESB D L<48> 7 10 88
CPU_D49#- M2 FSB D L<49> 7 10 88
CPU_D50#- P41 FSB D L<50> 7 10 88
CPU_D51#~N41 FSB D L<51> 710 88
CPU_D52#-,N40 FSB D L<52> 7 10 88
CPU_D53#- M0 FSB D L<53> 7 10 88
CPU_D54# HA0 FSB D L<54> 710 00
CPU_D55# K42 FSB D L<55> 7 10 88
CPU_D56#H41 FSB D L<56> 7 10 88
CPU_D57#~L41 FSB D L<57> 7 10 88
CPU_D58#H43 FSB D L<58> 7 10 88
CPU_D59#H42 ESB D L<59> 7 10 88
CPU_DB0# K41 FSB D L<60> 7 10 88
CPU_D61#-J40 FSB D L<61> 7 10 88
CPU_D62#-H39 FSB D L<62> 7 10 88
CPU_D63#-, M3 «—> FSB D L<63> B 7 10 8
CPU_BPRI #i,AA41 o FSB BPRI L [oom 10 0
CPU_DEFER#-AA0 > FSB DEFER L oo 10 8
BCLK_OQUT_CPU_R_&A2 FSB _CLK _CPU P 10 88
BCLK_OUT_CPU_N, &A1 FSB_CLK _CPU N @ 0 @
BCLK_OUT_| TP_R_AL43 > FSB CLK | TP _P oD 23 0
BCLK_OUT_| TP_NAL42 > FSB CLK | TP_N oo 1 e
BCLK_OUT_NB_R_AL41 > 88 FSB CLK MCP_P
BCLK_OUT_NB_N,AK42 o8 FSB CLK MCP_N
Loop- back cl ock for delay matching.
BCLK_| N_N~AK41 -
BCLK_I N_R_AJ40 -
CPU_A20M#4-AF41 > CPU_A20M L oo 10 8 PPCPUVTT_SO
CPU_| GNNE#~AH39 - CPU | GNNE L o © 5 NO STUFF 32724 25'83
CPU_I NI T#-AH42 e CPU INIT L 10 88 1
CPUINTR_AF42_____  CPU INTR g 10 0 I1?510440
CPUNV| AGAL | CPUNM o © 10 o Fiow
CPUSM#AHML CPUSM L oD o o Q02
CPU_| AHA3 - CPU_PWRGD oD 10 13 88
CPU_RESET#,H38 » FSB CPURST L oD 5 10 13 5
CPUSLPH,AMB3 | FSB CPUSLP L [T 0 5
CPU_DPSLP#~AN33 > CPU DPSLP_L [ 10 @
CPU_DPWR#~, AVB2 o FSB DPVWR L oo 10 8
CPU_STPCLK#-AGA2 - CPU _STPCLK L [ooT 10 08
CPU_DPRSTP#~AN32 > CPU_DPRSTP_L [T © 10 63 8
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MDQD_63 MDQS0_7_P|

MDQO_62 MDQS0_7_N|

MDQD_61 MDQS0_6_P|

MDQD_60 MDQS0_6_N,

MDQD_59 MDQS0_5_P|

MDQD_58 MDQS0_5_N,

MDQD_57 MDQS0_4_P|

MDQD_56 MDQS0_4_N,

MDQD_55 MDQS0_3_P|

MDQD_54 MDQS0_3_N

MDQD_53 MDQS0_2_P|

MDQO_52 MDQS0_2_N

MDQD_51 MDQS0_1_P|

MDQD_50 MDQSO_1_N

MDQO_49 MDQS0_0_P|

MDQO_48 MDQSO_0_N,

MDQO_47
MDQO_46
MDQO_45
MDQD_44
MDQO_43
MDQO_42
MDQO_41
MDQO_40
MDQO_39
MDQO_38
MDQO_37
MDQO_36
MDQO_35
MDQO_34
MDQO_33
MDQO_32
MDQO_31
MDQO_30
MDQO_29
MDQO_28
MDQO_27
MDQO_26
MDQO_25

MDQO_23

MEMORY PARTI TI ON O

MDQD_15

MDQO_11

MRASO#|
MCASO#|
MAEO#

MBAO_2
MBAO_1
MBAO_O

MDQO_10
MVEMORY
MQ_S | coNTROL

w6 | on
o MCLKOA 2_P)
DQ°:5 MCLKOA 2_N

MDQO_4 MCLKOA_1_P)

MDQ_3 MCLKOA_1_N
D Qofi MCLKOA_0_P)
L_ KOA_O_N
o MCLKOA 0_|
MDQWD_7 MCSO0A_1#
MDQVD_6 MCSOA_0#
MDQWD_5
MDQWD_4 MODTOA 1
MDQWD_3 MODTOA 0
MDQWD_2
MDQWD_1 MCKEOA 1
MDQVD_0 MCKEOA 0

AL10 NMNEM A P<7> 28
AL11 MEM A_ _N<7> 28
ARB MEM A P<6> 28
AR o MEM A_DQS N<6> 2z
AW MEM A P<5> 28
A o o MEM A_DQS_N<5> g 2
AP13 MEM A P<4> 28
ARL3 NMVEM A DOQS_N<4> o
AV25 NMNEM A P<3> 28
AR5 o MEM A DQS N<3> 5y 2
AU30 MEM A P<2> 26
AU29 MEM A N<2> 28
AT35 MEM A _P<1> 28
AU35 MEM A N<1> 28
AU39 MEM A P<0> 28
AT39 MEM A N<0> 28
AVI7 o MEM A RAS L @ 2
APL7 o MEM A CAS L @ 2
ARLT MEM A VE L o 2
AP23 NMEM A BA<2> o
APLO o MEM A BA<1> oo 2
ANT MEM A _BA<0> oo =
AR23 MEM A A<14> oo 2
AULS NMEM A A<13> @ 2
AN23 MEM A A<12> D 2
ARL MEM A A<11> oo 2
ANLO MEM A A<10> oD 2
A2l NMEM A A<9> @ 2
ARR2 MEM A_A<8> @ 2
ARL MEM A_A<7> @ 2
AP21 NMEM A A<6> @ 2
ARRL MEM A_A<5> @ 2
AL MEM A_A<4> @ 2
AVI9 MEM A A<3> oo 2
ALY MEM A _A<2> oo 2
AT19 MEM A A<1> @ 2
ARL9 NMEM A A<O0> @ 2
AVB3 TP_MEM A CLK2P

AV33 NC MEM A_CLK2N ,

BA24 MEM A CLK P<1> o 2
AY24 o MEM A CLK N<1> @ 2
BB20 MEM A CLK P<0> oo 2
BC20 MEM A CLK N<O> iy 20
ATLS o MEM A CS L<1> o
ARIB MEM A CS L<0> o 2
APIS MEM A ODT<1> oo 2
AVI5 MEM A_ODT<0> @ 2
AR3 MEM A CKE<1> o
AT23 NMEM A CKE<O0> o 2
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oM T
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MDQL_63 MDQS1_7_P| AT2 MEM B P<7> 20 89
MDQL_62 MDQS1_7_NHATL NMVEM B_| N<7> 20 89
MDQL_61 MDQS1_6_P| AY2 NMEM B P<6> 29 89
MDQL_60 MDQS1_6_NAAYL o o MEM B_DQS_N<6> B> 29 89
MDQL_59 MDQS1_5_P| BB6 NMEM B P<5> 29 89
MDQL_58 MDQS1_5_NBA6 o o MEM B_DQS_N<5> B> 29 89
MDQL_57 MDQS1_4_P| BA1O NMEM B P<4> 29 89
MDQL_56 MDQS1_4_NoAYLL o o NMVEM B_DQS _N<4> GBS 29
MDQL_55 MDQS1_3_P| BB33 NMEM B P<3> 29 89
MDQL_54 MDQS1_3_NBA33 o MEM B_DQS_N<3> B> 29 89
MDQL_53 MDQS1_2_P| BB37 NMEM B P<2> 29 89
MDQL_52 MDQS1_2_N~BA37 NMEM B N<2> 29 89
MDQL_51 MDQS1_1_P| BA43 NMVEM B_| , P<1> 20 89
MDQL_50 MDQS1_1_NHAY42 NMEM B N<1> 20 89
MDQL_49 MDQS1_0_P| AT42 MEM B P<0> 29 89
MDQL_48 MDQS1_0_NAT43 NVEM B N<O0> 20 89
MDQL_47
MDQL_46
MDQL_45 ]
MDQL_44
MDQL_43
MDQL_42 MRAS1#AWE o MEM B_RAS L oo
MDQL_41 MCAS1#[BALS o MEM B_CAS L T 2 5
MDQL_40 MWEL#BA16 MEM B_WE_L Ty 29 89
MDQL_39
MDQL_38 s
MDQL_37
MDQL_36 l_
Vo a0 MEM B_BA<2
MDQL_34 3 MBA1_2[ BB29 <2> 29 89
MDQL_33 l— VBAL_1| BB18 ; MEM B BA<1> % 26 89
MDQL_32 m MBAL_O| BBL7 NMEM B BA<0> T 20 8
MDQL_31
MDQL_30 <
MDQL_29
MDQL_28 D_
MDQL_27
NDOL 26 MAL 14| BA29 o MEM B _A<14> ooy 29 0
MAL_13[ BAL4 MEM B_A<13> ooy 29 0
MDQL_25 >- ML 12| Ave8 o MVEM B A<12> oD e
MEQL_24 Ml 11| B8  NMEM B_A<11> oo 2 0
MQL_23 MAL 10| BAL7 NVEM B _A<10> o 2 5
MDQL_22 wAL of BB28 MEM B_A<9> T 7 o0
MQL_21 mal s A28 MEM B_A<8> oo 2 0
MDQL_20 MAL 7| BA28 MEM B_A<7> o 2 0
MQL_19 MAL 6| AY27 MEM B_A<6> T 7 o0
MDQL_18 Ml 5| BA27 MEM B _A<5> o 7 o0
MQL_17 Mal_4| BA26 MEM B A<4> o 2 0
MQL_16 Ml 3 BB26 o MEM B_A<3> oD 2 0
MDQL_15 MAL 2| BA25 MEM B _A<2> oM 7 o5
ﬁ—;‘ vAl_1| BB2S MEM B_A<1> T 7 o6
DoL 12 MAL 0| BALB o MEM B_A<0> ooy 29 0
MDQL_11
ﬁ—;“ MVENORY
- CONTROL
MQL_8 1A
MQLT | ka2 P B2, TP_NEM B CLK2P
ﬁ—g MOLK1A 2 NoBB42 o TP_MEM B_CLK2N
MDQL_4 MCLK1A_1_P| BB22 MEM B_CLK P<1> o 2000
MDQL_3 MCLK1A_1_NpBA22 o MEM B_CLK _N<1> [Ty 29 09
ﬁ*i MCLK1A_O_P| BA1O MEM B_CLK P<0> om0 60
VDQL_O MCLK1A_O_NRAY19 o MEM B_CLK N<O>  ymy 20 00
MDQML_7 MCS1A_1#BB14 o MEM B _CS L<1> o
MDQML_6 MCS1A_0#)BB16 MEM B_CS_L<0> T 29 8
MDQVL_5
MDQML_4 MODT1A 1| BB13 MEM B_ODT<1> oo
MDQML_3 MODT1A O AY1S MEM B_ODT<0> T 29 8
MDQWL_2
MDQML_1 MCKELA 1| AY31 o NMVEM B_CKE<1> o 29 e
MDQVL_O MCKELA 0| BB30 o MEM B_CKE<0> oD 20 0
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TP_NMEM A CLKS5P < AY33|MoLkoB 2 P MCLK1B 2_P| BA4l TP_NMEM B _CLK5P
TP_MEM A CLK5N - AB4vokoB 2 N M | M MLKIB 2 NRBBAL NC MEM B CLKS5N
, NC_MEM A_CLK4P < 824 noosip O | woaiplAE . NC MEMB CLKAP
TP_NMEM A CLKAN <B4 MoLKOB_1_N MCLK1B_1_NpBA23 o NC MEM B_CLK4N 7
; _NC MEM A_CLK3P < BA21| MoLkoB 0_P 9 9 MOLK1B 0_P| BA20 o NC MEM B CLK3P
. _NC MEM A CLK3N < BB21 MCLKOB_0_N MCLK1B_O_NpAY20 o TP_MEM B_CLK3N
TP_MEM A CS L<2> < AULT MCSOB_0# E E MCS1B 0#(BCL6 o TP_MEM B CS L<2>
;. _NC MEM A CS L<3> <« 2RI MCSOB_1# MCS1B_1#BAIS o TP_MEM B CS L<3>
. _NC MEM A ODT<2> <« ANL7| voDTOB 0 Z\% MODT1B O| AY16 NC MEM B_ODT<2> ,
., _NC_MEM A_ODT<3> -« ANI5| voDTOB 1 é é MOT18 1| BCI3 TP_MEM B_ODT<3>
; _NC_MEM A _CKE<2> < AV23| vokEoB 0 g g MCKE1B 0| BASO NC MEM B _CKE<2> ,
; _NC MEM A CKE<3> -« A5 | MoxEoB 1 MKELB 1| BASL TP _MEM B CKE<3>
e 50 20 20 20 10 12 114, _PPLVBRIVS_SO_FET 2 PPIVOS_SO_MCP PLL_CORE
78 & 87 s T27| +V_PLL_XREF_XS
" 12 mA U28| +v_PLL_DP
Rl?&fﬂ% ég x S2T| oo MRESETO#|AY32 _,  MOP_NEM RESET_L 1o s
116w — 1= TP or NC for DDR2.
402,
ss MCP_MVEM COVP_VDD ANA1L | VEM_COMP_VDD
s MCP_VEM COVP_GND AVA1| VEM COMP_GND PP1V8R1V5_S0_FET 7% 11 12 16 24 26 20 39 68 69
+VDD_VEML| AML7 4771 mA (AO01, DDR3)
Rl?oj._%l +VDD_MEMR| AMLY
b AA22 | GNDL +VDD_MEMB| AMR1
Mz}u'ig AP12 | GND2 +VDD_MEMA | AMR3
2 G30| aND3 +VDD_MEM5 | AMRS
P10| GND4 +VDD_MEMB| AMR7
= T10| aND5 +VDD_MEM? | AMR9
T6| aND6 +VDD_NMEMB| ANLE
V10| aND7 +VDD_MEMD | BC29
V34| GND8 +VDD_MEMLO| AN20
V6| aNDo +VDD_MEML1| AN24
AA39 | GND10 +VDD_MEML2| AT17
AB22 | GND11 +VDD_MEML3| AP16
AB7 | GNDL2 +VDD_MEML4| AN22
AD22 | GND13 +VDD_MEMLS | AP20
AE20 | GND14 +VDD_MEML6 | AP24
AF24 | GND15 +VDD_MEML7 | AV16
AR4| GND16 +VDD_MEML8| ARL6
AH35 | GNDL7 +VDD_MEML9| AR20
AK7 | GNDL8 +VDD_MEMRO| AR24
AM28 | GND19 +VDD_MEMR1| AWLS
AT25 | GND20 +VDD_MEMR2| AP22
AP30 | GND21 +VDD:NENE3 AP18
AR36 | GND22 +VDD_MEMR4 | AULE
AUL0 | gND23 +VDD_MEMRS5| ANLS
F28 | GND24 +VDD_MEMR6| AU24
BC21 | GND25 +VDD_MEMR7 | AT21
AY9 | GND26 +VDD_MEMR8| AY29
BCY | GND27 +VDD_MEMRO| AV24
D34 | anD28 +VDD_MEMBO| AU20
F24 | GND29 +VDD_MEMB1| AU22
G32| GND30 +VDD_MEMB2 | AVR7
H31| anp31 +VDD_MEMB3| BC17
K7] GND32 +VDD_MEMB4 | AV20
MB8 | GND33 +VDD_MEMB5| AY17
M6 | GND34 +VDD_MEMB6| AY18
M6 | GND35 +VDD_MEMB7 | AMLS
M | GND36 +VDD_MEMBS| AUL8
M | GND37 +VDD_MEMBY| AY25
N39 | GND38 +VDD_MEMHO| AY26
N8 | D39 +VDD_MEMA1| AWLO
P33 | GND40 +VDD_MEMA2 | AVR4
P34 | GND41 +VDD_MEMA3| BC25
P37 | aND42 +VDD_MEM#4| AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | aND44
P7| anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| T37
R5 | aND49 GND59| T38
T18 | GNDSO GND60| 17
720| cros1 oot | T MCP Menory M sc
AK11 | GND52 GN\D62| U18
T24] s aoe3| 120 SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008]
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o TR =PEG D2R P<0> > F7 |PEO_RX0_P PEO_TX0_P| C5 =PEG R2D C P<0> oo
s [Ty =PEG D2R N<0> > E7PEO_RX0_N PEO_TX0 NP4 =PEG R2D C N<0> oD
o TNy =PEG D2R P<1> > D7 |PEO_RX1_P PEO_TX1_P| &4 =PEG R2D_C P<1> o °
o [Ty =PEG D2R N<1> > C7{PEO_RX1_N PEO_TX1 NpB4 =PEG R2D C N<1> oD
s [y =PEG D2R P<2> > E6 |pE0_RX2_P PEO_TX2_P| A4 =PEG R2D C P<2> oD
o T =PEG D2R N<2> > F6PEO_RX2_N PEO_TX2_N-A3 =PEG R2D C N<2> oo ¢
o T =PEG D2R P<3> > ES5 |PEO_RX3_P PEO_TX3_P| B3 =PEG R2D C P<3> o
o [Ty =PEG D2R N<3> > F5PEO_RX3_N PEO_TX3_NRB2 =PEG R2D C N<3> o °
s TRy =PEG D2R P<4> > E4 |pEO_RX4_P PEO_TX4_P| CL =PEG R2D C P<4> oD °
o [Ty =PEG D2R N<4> > E3 |PEO_RX4_N PEO_TX4_ NP1 =PEG R2D C N<4> oD °
o [Twy_=PEG D2R P<5> > S |PE0_RX5_P PEO_Tx5_P| D2 =PEG R2D C P<5> oon ©
o [TRy—=PEG D2R N<5> > D3 |PEO_RX5_N PEO_TX5_NREL =PEG R2D C N<5> D °
o T =PEG D2R P<6> > G5 _|PEO_RX6_P PEO_TX6_P| E2 =PEG R2D C P<6> o
° TR =PEG D2R N<6> > H5 |PEO_RX6_N PEO_TX6_NHF2 =PEG R2D C N<6> [oon> ©
o [Twy_=PEG D2R P<7> > J7 |pEO0_RX7_P PEO_TX7_P| F3 =PEG R2D C P<7> oD
o [y =PEG D2R N<7> N 36{PE0_RX7_N U) PEO_TX7 NF4 =PEG R2D C N<7> oD °
s Ty =PEG D2R _P<8> > J5 |PEO_RX8_P (f) PEO_TX8_P| &3 =PEG R2D C P<8> @ °
o T =PEG D2R N<8> > J4{PEO_RX8_N PEO_TX8_NHH4 =PEG R2D C N<8> oD
o [y =PEG D2R P<9> > L11]pE0_Rxo_P LIJ PEO_Tx9_P| H3 =PEG R2D C P<9> oo ©
o [TRy—=PEG D2R N<9> o L104PEO_RX9_N PEO_TX9_NRH2 =PEG R2D C N<9> oD °
o T =PEG D2R P<10> > L9 |PEO_RX10_P m PEO_TX10_P| HL =PEG R2D C P<10> oo °
o [Tn>__=PEG D2R N<10> > L8 |PE0_RX10 N Q PEO_TX10 NyJ1 =PEG R2D C N<10> oo
s TRy =PEG D2R P<11> > L7 |PE0_RX11 P PEO_TX11 P J2 =PEG R2D C P<11> oo °
s ey =PEG D2R N<11> > L6PEO_RX11_N PEO_TX11_NRJ3 =PEG R2D C N<11> oD °
o [TN>—=PEG D2R P<12> N1 IPEO_RX12_P PEO_TX12_P| K2 =PEG R2D C P<12> oo
s ey =PEG D2R N<12> o NOLPEO_RX12_N PEO_TX12_NRK3 =PEG R2D C N<12> o
o T =PEG D2R P<13> > N9 PEO_RX13_P PEO_TX13_p| L4 =PEG R2D C P<13> oo °
s > =PEG D2R N<13> > P9 |PEO_RX13_N PEO_TX13_NL3 =PEG R2D_C N<13> @ °
s [y =PEG D2R P<14> > N7 |pEO_RX14_P PEO_TX14_P| M4 =PEG R2D C P<14> o
s [y =PEG D2R N<14> - N6PEO_RX14 N — PEO_TX14 N-M8 =PEG R2D C N<14> oD °
o TR =PEG D2R P<15> > N5 |PEO_RX15_P O PEO_TX15_P| M2 =PEG R2D C P<15> o °
s [y =PEG D2R N<15> > N4 JPEO_RX15_N D_ PEO_TX15 NsML =PEG R2D C N<15> oD °
PEO_REFCLK_P| E11 PEG CLK100M P oo 90
o T PEG PRSNT L - [e°) p'E'é‘ PFF,lléNT 16# PEO_REFCLK_NRD11 PEG CLK100M N [ 7 %0
> _ _ _ o
a1 [T M N_CLKREQ L > D5 PIEEECFL’%REQ#/ GPl O 49 PE1_REFCLK_P| Gl1 PCIE CLKIOOM M NI_P o = 90
a1 [T PCIE M NI_PRSNT L > D9 {PEB_PRSNT# | nt PU PE1_REFCLK_NF11 PCIE CLK100M M NI_N oo 5 %0
a7 [T FW CLKREQ L > E8 P'EaCWREQw GPI O 50 PE2_REFCLK_P| J11 PCI E CLK100M FW P oy 36 90
a7 o Ty PCLE FW PRSNT L o CLOLPEC PRSNT# I nt PU PE2_REFCLK_N|-J10 PCl E CLK100M FW N Qo 6 %0
o T TP _EXCARD CLKREQ L > ML5 pIErE)ticFL’l;%REQg/ GPl O 51 PE3_REFCLK_P| G13 TP _PCl E CLK100M EXCARD P [ o %0
o [Cx>__TP_PCI E_EXCARD PRSNT L _» BLOLPED PRSNT# I nt PU PE3_REFCLK_NF13 TP PCIE CLK100M EXCARD N [Ty © %0
TP PE4 CLKREQ L o L16 Pt dRreqw/ aPl 0 16 PEA_REFCLK_P| 13 NC PCI E_CLK100M PE4P .
7 _NC PE4_PRSNT_L _» L1BPEE_PRSNT#/ GPI O 46 PE4_REFCLK_NRHL3 NC PCl E_CLK100M PE4N 7
Int PU
60 _AUD | P PERI PHERAL DET _» M6 PIEEicWREQw GPl O 17 PE5_REFCLK_P| L14 NC PCl E CLK100M PESP 7
os GooT)—GVUX_JTAG TCK_L _» MIBLPEF_PRSNT#/ GPl O_47 PE5_REFCLK_NK14 NC PCl E_CLK100M PE5N 7
Int PU
32 <o} CARDREADER RESET > M7 PIEacWREQw GPl O 18 PE6_REFCLK_P| N14 NC PCl E CLK100M PE6P 7
84 9 6 [TR) JTAG GMUX TDO > MLO NPEG PRSNT#/ GPl O _48 PE6_REFCLK_NRML4 TP _PCI E CLK100M PE6N
Int PU
17 TNy PO E WAKE L o FL74PE WAKE# I nt PU (S5) PEX_RSTO#K11 PCIE RESET L [T 26 37
% 317 [Ty PCLE MN D2R P > K9 |PE1_RX0_P PE1_TX0_P| D8 PCE MN _R2D C P [ 5 %0
9 31 7 [TR) PCE MN _D2R N > J9AHPE1_RX0_N PE1_TX0_NKC8 PCE MN _RPD C N [@ary 3 %0
%0 36 [Ty PO E_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 PClE FWR2D C P [@ary 3 %0
90 as TRy P E FWD2R N > @PE1_RX1_N PEL_TX1_N|A8 PCE FWR2D C N [ 3 %0
% o [Ty TP_PCI E EXCARD D2R P > F9 |PE1_RX2_P PEL1_TX2_P| A7 TP PCIE EXCARD R2D C P [oory © 90
%0 o [Ty TP_PCI E EXCARD D2R N > E9 JPE1_RX2_N PEL1_TX2_NpRB7 TP PCIE EXCARD R2D C N oo © %0
TP_PCl E_PE4 D2RP > H7 |pE1 RX3_P PEL_TX3_P| B6 TP _PCl E PE4 R2D CP
7 _NC PCI E PE4 D2RN > G7-PE1_RX3_N PE1_TX3_NRC6 NC PCI E PE4 R2D CN 7
1817 1413 12 31 39 9,8,7 3, PPCPUVTT_SO PP1V05 SO MCP_PEX_AVDD 8 17 24
57 mA (AO1, DVDDO & 1) T17 |+DVDDO_PEXL +AVDDO_PEX1| Y12
WL9 |+DVDDO_PEX2 +AVDDO_PEX2| AA12
Ul7 |+DVDDO_PEX3 +AVDDO_PEX3| AB12
V19 |+DVDDO_PEX4 +AVDDO_PEX4| ML2
W6 |+DVvDDO_PEX5 +AVDDO_PEX5| P12
WL7 |+DVDDO_PEX6 +AVDDO_PEX6| R12
WL8 |+DVDDO_PEX7 +AVDDO_PEX7| N12
U16 |+pVvDDO_PEX8 +AVDDO_PEX8 Tl}Z
18171033 12 11 109,87 6 PPCPUVTT SO +AVDDO_PEX9| U12
” T19 |+DVDD1_PEX1 +AVDDO_PEX10| AC12
U19 |+pvDD1_PEX2 +AVDDO_PEX11| AD12
+AVDDO_PEX12| V12
+AVDDO_PEX13| WL2
24 _PP1VO5_S0_MCP_PLL_PEX T16 |+V_PLL_PEX PP1V05_S0_MCP_PEX_AVDD 817 24
84 mA (A01) +AVDD1_PEX1| ML3
+AVDD1_PEX2| N13
0 MCP_PEX_CLK_COVP ALl |pEX_CLK_COVP +AVDDL_PEX3| P13 MCP PCle |Interfaces

NO STUFF

'R1710

2. 37K
1%

1/ 16W
M- LF

, 402

docunent nunber) .

PLACEMENT_NOTE=Pl ace wi thin 12. 7nm of U1400

If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
If PE1l interface is not used, ground DVDDl_PEX and AVDDl_PEX.
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Ul1400
MCP79- TOPO- B
BGA
(6 OF 11) PP3V3_ENET_PHY 78 18 24 33 34
+3. 3V_DUAL_RMGT1| J24 83 mA (A01)
+3. 3V_DUAL_RMGT2| K2
PP1V2R1V05_ ENET 78 24 33 34 37
< +V_DUAL_RMGT1[ U23 131 mA (A01)
+V_DUAL_RMGT2| V23 r-—- - - - - - - - - - - - = = = - = == = = 1
o2 55 Ty ENET_RXD<0> > C23 |raM 1 _RXD0 | I Network Interface Sel ect |
02 55 [Ty ENET_RXD<1> _»B23 |RGVI | _RXDL M| _VREF| E28 o MCP_M | _VREF am » | |
o2 % [y ENET_RXD<2> _» E24 [Rav | _RxD2 R | TXDOLB24 o ENET TXD<0> e | I nterface| ENET_TXD<0> |
o2 33 Ty ENET_RXD<3> _» A24 |RaV | _RXD3 N T ENET TXD<1> jLesing | |
= - 3 02
% 33 [Ty ENET_CLK125M RXCLK _»A23 |RGM | _RXC/ M | _RXCLK RGM | _TXD2| @25 o ENET_TXD<2> % s o3 | RGM | 1 |
02 55 [y ENET_RX_CTRL _» 22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25 o ENET_TXD<3> o 5@ %2 | M | 0 |
10 @y MCP_M | _PD _» F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK| D24 o ENET_CLK125M TXCLK oy 2 o2 I I
e as 210 s, _PP3V3_ENET _PHY w00y MCP_M | _PD _» B26 M1 _COL/GPI O 20/ MSMB_DATA  RGM | _TXCTL/ M | _TXEN_ @26 ENET_TX_CTRL oo 9 02 I'NOTE: All Apple products set strap to I
00y MCP_M | _PD _»B22 M| _CRS/ GPI O_21/ MSMB_CLK RaM | DO D21 ENET MDC - I M1, RGMI products will enable I
. , NG ENET_INTR L 2 a1ty | ENET_MDIO ! feature via software. —This !
R148919 —- RGM || TR/ GPI Q 35 RGM 1 _hDl -« < | avoi ds a | eakage i ssue since |
1 15% . PP1VOS5_ENET_MCP_PLL_NMAC RGM | _PWRDWN/ GPI O 37| G23 NC_ENET_PWRDWN L 7 | MCP79 requires a S5 pul | -up. |
Gl 5 m (A1) mevos e | e ckesMeEo R anne  peavame cvenannnss
BUF 25MZ E23 | MCP_CLK25M BUFO_R (g o o2 PP3V3_S0 POABBNIBREY
w MP M| GOMP VDD @27 1 _cow vop YanRsnsaa
2 MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#[1J23 _o ENET_RESET L oy 9 02
X PP3V3_SO_MCP_DAC . R1860° 11RO105|3<61
R1811 +V_RGB_DA| 182 b103 m 206 mA (AO1) o
‘15 +V_TV_DAG K32 ]103 m Vi Hisw
160 s NC_MCP_RGB_DAC RSET C39 |RGB_DAC_RSET - = 202, 02"
202, s _NC MCP_RGB DAC VREF B38 |RGB_DAC_VREF DoC_CLko B3L NCP DDC CLKO
DDC_DATAO| A3l o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 o NC MCP_RGB_RED s RGB DAC Di sabl e:
= A39 NC_MCP_RGB_GREEN 25 Ckay to float all RGB_DAC signals.
% 25 g NC_MCP_TV_DAC RSET E36 |Tv_DAC_RSET RCB_DAC_GREE -»> y .
% 25 comp_NC_MCOP_TV_DAC VREF A35 |1y DAC_ VREF < RGB_DAC BLUE| B0, NC_MCP_RGB_BLUE 2 DDC_CLKO/ DDC_DATAO pul | -ups still required.
D RGB_DAC_HSYNC|_ A0 NC MCP_RGB HSYNC
RGB_DAC_VSYNCL M1 __, NC MCP_RGB VSYNC 2
TV / Conponent . .
w037 30 30 20 24 72 700 ; _PP3V3_S5 C / Pr Tvoacrnme , | NCCRTIGRCPR  mmouw TV DAC Di sabl e:
Y / Y TV_DAC GREEN B36 NC CRT IGGY_Y Ckay to float all TV_DAC signals.
25 MCP. K27M XTALI N o C38 AL —> oo y [¢]
R1820* NG & - LY Conp / Pb Tv.pac BLUE[ 36 NC CRT_I G B_COWP_PB o5, =5 o0 Okay to float XTALIN_TV and XTALOUT_TV.
47K = omNC_MOP_CLK27M XTALOUT «— B8 XTALOUT_TV o DDC_CLKO/ DDC_DATAO pul | till d
B TV_DAC_HSYNC/ GPI O 44| D86 _ NC CRT_| G HSYNC o 2 % . . pul | -ups sti required.
YL TV DAC VSYNG/ GPI O 45| C37 o0 NC CRT | G VSYNC 25 90
62, — ~ —-»> esing
By LPCPLUS_GPI O E16GPI O 6/ FERR*/ | GPU_GPI O 6 | FPA_TXC_P| B35 o LVDS IG A CLK P T 84 %0
04 52 o1 77 [Ty DP_CA_DET B15GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 LVDS IG A CLK N T 4 %0
. NC LVDS | G BKL Pw See bel O\I\i @9 | b BKL CTL/ GPI O 57 | FPA_TXDO_P| B32 LVDS | G A DATA P<0> ryymy o a0
o - ) BKL_ ) | FPA_TXDO_NA32 o LVDS_| G A_DATA_N<0> 0 20
Interface Mode oo ooy LVDS | G BKL_ON <« E37 |L.CD_BKL_ON/ GPI 059 e LVDS 1 G A DATA P<1-> %
oo PVR - F40 T - oo
MCP Si gnal TVDS/ HOM Di spl ayPor t @y LVDS 1 G PANEL <+ F40 lLcD PANEL_PWRI GPI 0_58 I | FPA TXDI N2 | LVDS_| G A _DATA NE1> rom w0 oo
D33 84 90
=MCP_HDM _TXC_P/ N TMDS_I G TXC P/ N DP_I G M__P/ N<3> . =MCP_HDM _TXC P <035 DM _TXC_P/ M.O_LANE3_P I FPA_TXC2_P - LVDS LG A DATA P<2> rony
> 1 G - G M < - | FPA_TXD2_NAC33 LVDS_| G A DATA N<2> o 84 90
=MCP_HDM _TXD_P/ N<O> | TMDS_| G _TXD_P/ N<O>| DP_I G_ M__P/ N<2> ° CaoT =MCP_HDM _TXC N < E354HDM _TXC_N/ M.O_LANE3_N | EPA TXD3 P| B34 g NC LVDS 1 G A DATAP<3,- .
St e el | e mo e e e o MM po e+ el s D i | AL GA DD
- S e s oo =MCP_HDM _ TXD N<0> < F35HDM _TXDO_N MLO_LANE2_N WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
_NCP HDM DDC CLK TNDS IG DDC CLK DP_I G_DDC_CLK . —MCP_HDM _TXD P<1> o F33 |HOM _TXDL P/ MLO_LANEL P s NC LVDS |G B CLKP
=MCP_HDM _DDC_DATA TMVMDS_| G_DDC_DATA DP_I| G_DDC_DATA q@ =MCP_HDM _TXD _N<1> 33 HDM _TXDL_N M.O_LANEL_N & | FPB_TXC_P| > Ty ° %0
=MCP_HDM _HPD TMDS_| G_HPD DP_I G_HPD <<= - | FPB_TXC_NoK3L o NC LVDS_| G B_CLKN
DP_| G AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_I G_AUX_CH P/ N » o =MCP_HOM_TXD P<2> «—238 HOM _TXD2_P/M.0_LANEO_P s - =D
- - = s Com =MCP_HDM _TXD N<2> <« MB334HDM _TXD2_N MLO_LANEO_N | FPB_TXD4_P| 129 LVDS | G B DATA P<0> oo 04 90
NOTE: 1M pul | -down required on DP_IG CA DET if DP not used. I_ | FPB_TXDA_NRH29 o LVDS | G B _DATA N<O> mpmy ai 50
NOTE: 20K pul | -down required on DP_HPD_DET. o0 o oo DP_1 G AUX_CH P < D43 |DP_AUX_CHO_P | FPB_TXD5_P| L29 o LVDS | G B DATA P<1> o om0
NOTE: 1K pul | -down required on DP_1G AUX_CH N if DP is used. o0 a1 qoomp PP 1 G AUX CH N < A34DP_AUX_CHO_N < | FPB_TXD5_NoK29 LVDS | G B DATA N<1> o 60
NOTE: HDM port requires |level-shiftin | FP interface can (See bel ow) | FPB_TXD5_P| L30__y, LVDS_ |G B DATA Pe2> @“ ““
" b pd t o i de HDM dual oh | TMDS wit hout s » ory GMUX_ I NT W), 31 |WpLUG DET2/ GPI O 22 - | FPB_TXD6_NSK30 LVDS | G B _DATA N<2> ool
| gv:lseshi ?t 2: g\” e or dual -channe W ou 819 TN DP_| G HPD _»F31 HPLUG DET3 I I | FPB_TXD7_P N30 NC LVDS |G B_| DATAP<3r 9 %0
LVDS: Power +VDD_I FPx at 1.8V s 0605257 PP1VB_SO |FPB_TXO7_ NGB0 o | NC LVDS |G B DATANS3 o o« o
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) M27_|+vDD_| FPA
M26 |+vDD_| FPB DDC_CLK2/ GPI 0 23| 80 _ LVDS_ | G DDC CLK o1
PP3V3_S0_MCP_VPLL - — = —->
25 _S0_ _ 30 LVI | DDC_DATA 81
16 mA (A01) 8 M 8 |+v_PLL_I FPAB DDC_DATA2/ GPI O_24 B30 o o DS_IG >
Ve
8 M +V_PLL_HDM DbC_CLka| D31 DP_I G DDC CLK oo 0 7 e
w00 a0 0g 1o PPOPUVIT_SO 725 Lovoo_Hom ooc aTAll E31 o, | DP 1 G DDC DATA a7 o
95 mA (A01)
%0 25 (T} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET o 2 s
%0 25 (OOT} MCP_HDM _VPROBE J30 |HDM _VPROBE | FPAB_VPROBE| G31 MCP_| FPAB_VPROBE T 25 %
1|1?1K850
GPIOs 57-59 (if LCD panel is used): ?;Sﬂiew i
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS
pul |l -ups (~10K to 3.3V SO). To ensure pins are |ow -
by default, pull-downs (1K or stronger) nust be used. SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008
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U1400
MCP79- TOPO- B
BGA
(7 OF 11) 1
010 _PCl_REQO_L T2|PCl _REQO# PCl _GNTO#|R3 > NC PCI _GNTO_L 7
s PCl_REQL L VOPCI _REQL#/ FANRPM2 PCI _GNT1#/ FANCTL2[,U10 - NC PCI _GNT1_L 7 o
o7 10 om EW PYWR_EN T3JPCl _REQR#/ GPI O_40/ RS232_DSR# PCI _GNT2#/ GPl O_41/ RS232_DTR# R4 - JTAG GMUX_TMS D e 0 6 o8
o qomAUD | PHS SW TCH EN W pai _REQB#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPI O_39/ RS232_RTS#[jULL > JTAG GMUX_TDI TS © ° 4 7 j:
1y MCP_RS232 SIN L T4|PCl _REQa#/ GPI O 52/ RS232_SI N¢ PCl _GNT4#/ GPl O_53/ RS232_SOUT#|,P3 -> MCP_RS232_SOUT_L oo
o 13CErS MCP_ DEBUG<0> AC3 |pCi _ADO PCI _CBEO#,AA3 NC PCl _C BE L<0> .
o 1CE MCP_DEBUG<1> AE10 |pci_ADL PCl_CBEL#[|JAA6 NC PCl _C BE L<1> .
Y MCP_DEBUG<2> ACA |pci_AD2 POl _CBE2#|AALL NC PCl _C BE L<2> .
o CES MCP DEBUG<3> AE11 |pci_AD3 PCI _CBE3#RWLO NC PCl _C BE L<3> .
o1 1acEry MOP_DEBUG<4> AB3 |pCi AD4 S
o1 1B MCP_ DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#|AA9 NC PCl _DEVSEL L B
o1 12¢ary MCP_DEBUG<6> AB2 |pCi_ADS PO _FRAVEH| YA " NC_PCl _FRAME_L ,
o1 1acgry MCP_DEBUG<7> AC7_|pai _AD7 PCI_IRDY#AAI0 o NC PO IRDY L
- _NC PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
- _NC_PCl _AD<9> AA2 |pcl _AD9 PCl _PERR#/ GPl O_43/ RS232_DCDH# ,AB9 NC PCl _PERR L 7
- _NC PCl _AD<10> A |pCi_ADLO PCl _SERR#WAAT NC PCl _SERR L 7
, NC_PCl _AD<11> AC10 |pci_ap11 POl _STOPH|LY2 NC PCl_STOP_L .
: % llzg: ﬁgigz Aiii ﬁ’ﬁgﬁ PCI_PMVE#/ GPI O 30T - PM LATRI GGER L oS 12
. NG _PCI _AD<14> A5 |pai_ADL4 G I'nt PU (S5)
. _NC PCl _AD<15> Y5 |pci_ADLS
, NC_PCl _AD<16> V8 |pai_ADL6 D_ POl RESETO#|,RLO - MEM VTT_EN R oo =
- _NC PCl _AD<17> W6 |pCl_ADL7 PCl _RESET1#RRL1 > NC PCl _RESET1 L 7
; _NC_PCl _AD<18> W lpai _apis
, NC_PCl _AD<19> W _lpai _apie
NG POl _AD<20> V3_PCl_AD20 PGl _CLKo| RS . NC PCl_CLKO ,
. _NC PCl _AD<21> W8 |pCl AD21 - —>
- PCl_CLK1| R7 > NC PCl _CLK1 .
+ NG POl _AD<22> V2_PCl_AD22 "ol e . . PO_CLK33M MCP R
- _NC PCl _AD<23> VO |pci AD23 PCl _CLK2 > 91
. _NC PCl _AD<24> U3 |pal AD24
, NC_PCl _AD<25> W1 b _AD2s l2R21910
- _NC PCl _AD<26> W2 |pcl _AD26 BN
; _NC PCl _AD<27> U |paAD27 Tiew
, _NC PCl _AD<28> UL lpai _AD28 452 .
, _NC_PCl_AD<29> % PCJ:ADZQ POl _CLKI N_RO - « PCl _CLK33M MCP PLACEMENT_NOTE=PI| ace cl ose to pin R8
» _NC _PCl _AD<30> T5 |pCl _AD30
; _NC PCl _AD<31> U7 _|pcl _AD31
- _NC PCl I NTW L P2 PCl _I NTW#
e R Mol I Nrx LPC FRAVEH | AD4 LPC FRAME R L R1960 22 ; 2 LPC_FRAVE L oy a2 s e
PCI _| NTY# AE12 ° B LPC PWRDWN L 5% 1716W M- LF 402
. NC PO INTZ L N po 1 NTZe LPC_PWRDV#/ GPI O 54/ EXT_NM # oo 42 44
LPC_RESETO#HAES > LPC RESET L [oOTS 26 84 91
, NC_PCl _TRDY_L Y3 pai_TROV# O
LPC_ADO| ADB - LPC AD R<0> R1950 22 2 LPC_AD<0> Q> 2 0o o
w22 ormy PM_CLKRUN_ L ADLLPCI _CLKRUNA/ GPI O_42 al trcap[ A2 o o | LPC AD R<1> [O51 22 . 2 S% IMSWW-LF 402 | pC_AD<1> By 2 44 54 51
LPc AD2| ADL o o | LPC_AD R<2> [952 22 2 5% ITIEW M-LF 402 | pC AD<2> B 42 0 08 31
oo oy FW PLUG DET L r22 ] e om0 10 Int PU = LPCADS| AD5 o o | LPC AD R<3> [953 22 . 2 5% TISWNELE 402 | pCAD<3> oy 0 wo s o0
» _NC LPC DRQO_L AElLPC DRQD# | nt PU 5% I7I8W M-TF 402
aa s2ggry LPC SERI RQ AE6 |LpCc SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R ooT 26 9t
W24 |eNDes GNDog| Y26 lle-KQGJ-
U26 |GND66 GND99| Y27 5%
W9 |enpe7 GNDLOO| ABL8 i
U |anpes aND101| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |aND70 GND103| AB21 =
V17 |GND71 GND104 | AB23
V18 |GND72 GND105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 G\D107 | AB26
V24 |GND75 GND108| AB27
V26 |aND76 GND109| AB28
V27 |GND77 D GND110| AB34
V28 |GND78 G\D111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 |anpsl GN\D114| AC22
V40 |GND82 GN\D115| AC36
V7 _|GND83 GN\D116| ACA0
V20 |GNDB4 GND117| AB33
W22 |GND85 GND118| ACS
W24 |GNDB6 GND119| AD16
V86 |aND87 GN\D120| ADL7
W0 |GND88 G\D121| AD18
W3 |GND89 G\D122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GN\D124 | AD24
Y18 |GNDo2 GND125| AD25
Y19 IGNDO3 GND126| AD26
Y20 |GND94 G\D127 | AD27
Y22 |GNDOS GND128| AD28
Y24 IGND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

50 62 81 g0 77 70 69 68 63 g0

2812078728%17210:6%:8% 7 ©°_PP3V3_ S0

20785701 207007 s 4a"34 &
R

MCP_RS232_souT L R1989 8.2K:

5% 1/ 16W
PCl _REQD_L R1990 8.2K1 2
PCl _REQL L [091 8.2K 1 5 5% 17 T6W
FW PWR EN [O07 8. 2K 1 5 5% I/ T6W
MCP_RS232_SIN L RI994 8. 2K , 5% I/T6W
- - 5% 17 16W

M- LF
VF-LF 402 ¢
MF-LF
MF-LF
M- LF

702 ¢
302

MCP PCI

& LPC
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Current
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SATA_HDD R2D C P

oM T

A7

%0 39 (OOT}
20 30 om—SATA_HDD R2D C N AJG,
%0 35 [y SATA_HDD D2R N AJ5
%0 30 [y SATA_HDD D2R P A4
%0 39 (oM} SATA ODD R2D C P AJ11l
%0 30 qomSATA_ODD R2D C N AJ10
%0 2 Iy SATA_ODD D2R N AJ9
%0 30 [y SATA_ODD _D2R P AK9

- _NC SATA C R2D CP AK2
, _NC SATA C R2D CN AJ3
TP_SATA C D2RN AJ2
. _NC SATA C D2RP AL
TP_SATA D R2D CP AVA
TP_SATA D R2D CN AL3
. _NC SATA D D2RN AL4
. _NC SATA D D2RP AK3
TP_SATA E_R2D CP ANL
TP_SATA E_R2D CN AML
TP_SATA E_D2RN AVR
TP_SATA E _D2RP AMVB
TP_SATA F_R2D CP AP3
TP_SATA F_R2D CN AP2
TP_SATA F_D2RN AN3
TP_SATA F_D2RP AN2
TP_MCP_SATALED L E12
. _PP1VO5_S0_MCP_PLL_SATA AE16
84 mA (A01)
1817 1413 12 1110 98 76 PPCPUVTT_SO
43 mA (AO1, DVDDO & 1) AF19
AGL6

M ni mum 1. 025V for

GN\D

Gen2 support

AGL7
AGL9

24 8

PP1VO5_S0_MCP_SATA_AVDD

AHL7
AH19

127 mA (A01,
M ni mum 1. 025V for

AVDDO & 1)
Gen2 support

AJ12
AN11
AK12
AK13
AL12
AML1
AML2
AN12
AL13

0 MCP_SATA TERMP

AN14
AL14
AML3
AML4

AE3

‘R2010

2. 49K

1%

1/ 16W

M- LF
2402

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

If all
If all

docunent nunber).

SATA_AO_TX_P
SATA_AO_TX_N

SATA_AO_RX_N
SATA_AO_RX_P

SATA_AL_TX_P
SATA_AL_TX_N

SATA_AL_RX_N
SATA_Al_RX_P

SATA_BO_TX_P
SATA_BO_TX_N

SATA_BO_RX_N
SATA_BO_RX_P

SATA BL_TX_P
SATA BL_TX_N

SATA_BL_RX_N
SATA_B1_RX_P

SATA_CO_TX_P
SATA_CO_TX_N

SATA_CO_RX_N
SATA_CO_RX_P

SATA CL_TX_P
SATA_CL_TX_N

SATA_CL_RX_N
SATA_CL_RX_P

SATA_LED#

+V_PLL_SATA

+DVDDO_SATAL
+DVDDO_SATA2
+DVDDO_SATA3
+DVDDO_SATA4

+DVDD1_SATAL
+DVDD1_SATA2

+AVDDO_SATAL
+AVDDO_SATA2
+AVDDO_SATA3
+AVDDO_SATA4
+AVDDO_SATAS
+AVDDO_SATA6
+AVDDO_SATA7
+AVDDO_SATA8
+AVDDO_SATA9

+AVDD1_SATAL
+AVDD1_SATA2
+AVDD1_SATA3
+AVDD1_SATA4

SATA_TERWP

Ul1400
MCP79- TOPO- B
BGA
(8 OF 11)

SATA

SATA_Cx pins are not

External A
UsBo_P| C29 USB_EXTA P 40 o1
USBO_NyD29 USB _EXTA N 40 o1
AirPort (PCle M ni-Card)
usBL_p| C28 NC USB_ M NI P 501
USBI_ NHD28 o o NC USB MNIN pyoo
External D
uss2_p| A28 NC_USB_EXTDP -
use2_ NLB28 o o NC USB EXTDN o,
Caner a
usB3_p|_F29 USB_CAMERA P 731 01
USB3_ N9 o o USB CAMERAN = pryrao
IR
usB4_p| K27 USB IR P a1 o
USB4_NL27 USB_I R N o
Geyser Trackpad/ Keyboard
UsBs_p| J26 USB_TPAD_P 50 91
USB5_NRJ27 o o USB TPAD N =~ pysoo
Bl uet oot h
usB6_P|_F27 B_BT_P 73191
usBe_NR&27 USB_BT_N 73101
External B
usB7_p| D27 B_EXTB_P w001
m USB7_NRE27 USB EXTB N 40 o1
(j') Expr essCard
uses_p| K25 NC_USB_EXCARDP 001 PP3V3_S5 7 6 10 22 24 26 30 34 97 38 44
D Uses_N|L25 NG USB_ EXCARDN o 14%63%68263178%3%3 53
External C
UsBo_P| H25 NC USB_EXTCP o0 1 1
USBO NJ25 o o NC USB EXTCN &> oo 522(?(51 8R.22(|)<53
/6w /6w
usB10_p| F25 NC USB 10P ; 462" 462"
USB1O_N~E25 o NC USB 10N .
SD Card Reader
use11_p| K23 USB_CARDREADER P o 02 0 R2050* R2052*
USB11_NpL23 o USB_CARDREADER N B ° %2 % 8. 2550 8. 25>Iu§n
1/16W 1/16W
M- LF M- LF
4022 4022
USB_OCO#/ GPI O 25L21 o USB EXTA OC L .
USB_OC1#/ GPI O _26[K21 o USB_EXTB OC L 4
USB_OC2#/ GPI O_27/ MaPI 0921 o USB_EXTC OC L
USB_OC3#/ GPl O_28/ MaPI OpH21 o EXCARD OC L .
+V_PLL_USB| L28 PP3V3_SO_MCP_PLL_USB
19 mA (A01)
USB_RBI AS_GN\D| A27 o MCP_USB_RBI AS_GND
R2060*
GND131| AD35 806
GND132| AD37 118w
GND133| ADS8 Yaoh ,
GND134| AE22
GND135| AE24
GND136| AE39 -
GND137| AE4
GND138| AD6
GND139| AF16
GND140| AF17
GND141| AF18
GN\D142| AF20
GND143| AF22
GND144| AF26
GND145| AF27
GND146| AF28
GND147| AF33
GND148| AF34
GND149| AF37
GND150| AF40
GND151| AGL8
GN\D152| AG0
GND153| AG22
GN\D154| AG26
GND155| AG36
GND156 | AGA0
GND157| AH18
GND158| AH20
GND159| AH22
GND160| AH24

SATA_Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
used, ground DVDDl1l_SATA and AVDD1_SATA.

MCP SATA & USB
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oM T
U1400 5% I oo o 000 09
MOP79. TOPO- B PP3V3_S0 Al TR
(9 o: 11)
+V_DUAL_HDAL| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/ lGW
< et R2170
o ss [y HDA_SDI NO _»_ G15 |HDA SDATA I N0 D HDA_SDATA_out|_F15 o1 21 HDA SDOUT_R 1 2 HDA SDOUT Qs _____
Int PD 5% | |
T RoL71 R ‘ Bl CS Boot Sel ect ‘
, NC_ MLB_RAM SI ZE o J14 DA SDATA | NI_GPI O 2/ PS2_KB_CLK HDA_BI TCLK|_E15 wx HDA BIT_CLK R 1,32 2 HDA_BI T_CLK o oo ' | /F | HDA_SDOUT | LPC_FRANVE# !
I nt PD 5% | |
1/ 16'
Al R22]272 I LPC 0 0 I
e TP_MB_RAM VENDOR s 315 |HDA_SDATA_| N2_GPI O_3/ PS2_KB_DATA HDA_RESET* |,K15 s HDA RST R L 1 2 HDARST L pymsso ' pa 0 1 !
EX e T s N Y — (MXM_OK for MXM syst ens) Int PD % : :
R2110 R22]273 Vo5~ | SPI 0 1 0 |
46,9 HDA_SYNC|_L15 01 g0 HDA SYNC R 1 2 HDA_SYNC oo 55 o
174 - 'SPl 1 1 1 !
1/16W 5%
MELF Lrow | |
2 402
I = = I
o MCP_HDA PULLDN_COMVP AL5 |HDA PULLDN_COWP HDA_DOCK_EN*_GPI O_4/ PS2_NM5_CLKKL7 MCP_GPI O 4 " ‘ SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L ‘
HDA_DOCK_RST* _GP| O_5/ PS2_NM5_DATARL17 AUD | 2C I NT_L am 2 e R1961 and R2160 sel ects SPI 0 ROM by |
.« _PP1VO5_S0_MCP_PLL_NV def ault, LPC+ debug card pulls
37 mA (A01) 20 mMA ¢ AEL8 |+v PLL_NV_H SLP_S3* nGL7 PM SLP_S3_L [OOT> 7 34 37 42 69 62 84 | LPC FRAI\/E# high for SPI1 ROM overri de. :
17 mA __AEL7 |+v PLL_SP_SPREF SLP_RMGT* 5J17 PM SLP_RMGT_ L 9 34 .
P e A7 PM SLP S4 L @”0 P | NOTE: MCP79 does not support FWH, onl y
— jlesing | LPC ROVs. So Apple designs will |
40 45 as 43 42 g0 20 229 7 PP3VA2 G3H » SPI ROM USE M_B L 124 P o 1/ PYRDN O/ SPI CSL | not use LPC for Boot ROM overri de. |
P! - ) L _ THERM DI ODE_P| B11 MCP_THMDI ODE P 8 96
43 42 37 31 [Ty SMC_ADAPTER _EN _»_ L264GPI O 12_SUS_STAT_ACCLMIR EXT_TRI G L THERM D ODE NACLL MCP_ THVDI ODE N jeeing | NOTE: MCP79 rev AO1 does not support |
| s Sl = pmagasng SPI1 option. Rev BO1 will. |
R%él%% 59219%1 . _NC _SB_A20GATE o KI3 |j0aTE I nt PU BEBHERTTY - - - o
1% 1% TP_MCP_KBDRSTI N L _»_ L134kBRORSTIN | Nt PU MCP_VI DO/ GPI O 13| L20 MCP_VI D<0> o = o e el il ‘
i VELEW « [y SMC_WAKE_SCI_L > Cl9Jsiopve  Int PU (S5) NCP_VI D1/ GPI O 14| M2O MCP_VI D<1> [ = oo ‘ BUF_SI O CLK Frequency
4022 2402 2 o SMC_RUNTI ME SCI_ L _» CIBEXT sM/GPIO 32+ I nt PU (S5) MCP_VI D2/ GPI O_15| M2l MCP_VI D<2> oo 2t 66 | Fr equency HDA SV :
SM | NTRUDER L _» B20I NTRUDER* SPKR_C13 MCP_SPKR +—[COD ° ‘ |
- BOOT_MODE_USER ! 24 MHz 1 |
TP_MCP LID L e M5JLiDr Int PU (S5) R2181 ‘ ‘
22 oy PM BATLOW L > M™adiier Int PU (S5) SMB_CLKo| L19 SMBUS_MCP_0_CLK [T 12 78 29 45 @ R2 8 | 14. 31818 MHz 0 |
SMB_DATAO| K19 SMBUS MCP_0_DATA GBS 13 28 29 45 91 19K " UsER node: Nor mal | |
o o [y PM_DPRSLPVR _» M2 |cPU_DPRSLPVR ( ) SMB_CLK1/ MEMB_CLK| 21 SMBUS_MCP_1_CLK D % o5 o1 Vel¥ SAFE npde: For ROMBIP — — = — = — = — = — = — —— — = — = — = = — —
SVB_DATAL/ MSMB_DATA|_F21 SMBUS_MCP_1_DATA G 5 w0 65 o1 2402 recovery P T T T T T T
" PM _PWRBTN L e Cl6jpursTn I Nt PU (S5) N SVB_ALERT*/ GPI O_64[,M23 AP_PWR_EN o131 a0 | SPI Frequency Sel ect |
o - iSoing Connects to SMC for
26 PM _SYSRST_DEBOUNCE L _»_ DI6RSTBTN* | Nt PU = A | |
o - automatic recovery. Frequency|SPI _DO| SPI _CLK
(MGPI O2)  FANRPMY/ GPI O 60| B12 MEM EVENT_L o 2 2 a2 ‘ — — ‘
RTC RST L —»_ C20RTC_RST*
. RST_ - 3 FANCTLO/ GPI O 61] AL2 CDD_PVR_EN_L D = ! 31 Mz 0 0 ‘
(MGPI GB) FANRPML/ GPI O_63| D12 SMC | G THROTTLE_ L 21 a2 43 | |
22 oy PM_RSMRST_L _» D20 |pyRaD_sB FANCTLL/ GPI O 62| CL2 ARB_DETECT . ‘
2 Ty MCP_PS_PWRGD o E20 |ps pvraD ANC = » : 42 Mz 0] 1 ‘
2 oy MOP_CPU_VLD s Cl7 [cru viD CPUVDD_EN, D17 MCP_CPUVDD_EN oo = \ 25 Mz 1 0 \
I I
16 I TAG MCP_TDI _» E19 hTAG TDI I nt PU sPl Csor GPl O 10| Cla SPI CSO R L o | 1 MHz 1 1 |
- o JTAG MCP_TDO < F19[37AG TDO SPl OLKI o1 O 11| D13 SPI_CLK_R g ! ‘
1 JTAG MCP_TMB o J19 A ™™ I Nt PU = % @D o NOTE: Straps not provided on this page
o > SPI_DI/GPI O 8| CL5 SPI _M SO s 01 e 2 Teps TR PTOVEI TRE Oh N s _Padve. I
7613 6 [y J TAG MCP_TRST L > J184ITAG TRST* Pt ey =P MO R am
7013 o [y J TAG_MCP_TCK o Gl9 |3TAG ToK _ ) oD o
20 [T MCP_CLK25M XTALI N e AL6 [XTALIN SUS_CLK/ GPI O_34| B18 PM CLK32K SUSCLK R o 26 o
20 (T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK|_AE7 TP_MCP_BUF_SI O CLK
20 TR RTC CLK32K XTALI N _» A19 IXTALIN_RTC TEST_MODE_EN| K22 MCP_TEST MODE_EN
20 T} RTC CLK32K XTALOUT < B9 IXTALOQUT_RTC PKG _TEST| L22
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K lOOK 1/16W 1/16W
5% M- LF M- LF
1/ 16W lllGW 2402 2402
M- LF
4022 2402
- PP3V3_S0 PUBNNRERLE
HDA Q_,It put C:a,pS gagg e PP3V3_S3 7827 31 32 45 50 52 70
1 1 1 1
For EM Reduction on HDA interface Il?()2K140 1R()2K141 1R()2K142 1R()2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 20 ,405"F 462" ,405"F ,405"F
HDA BIT CLK R, o MCP GPI O 4 Y s e
HDA RST R L 21 01 AUD |1 2C I NT_L 21 60
HDA_SYNC_R . NEM EVENT_L w0 MCP HDA & M SC
SMC | G THROTTLE L 21 42 43 MCP_VI D<0> ,, ¢ —
C2170: Cc2172 MCP_VI D<1> ., 4 SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008
lOPSI;JT 10PE —— ARB_DETECT n MCP_VI D<2> ,, NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2 THE | NFCRNATI ON CONTA! NED HEREI N | S THE PROPRI ETARY
02 402 1 1
: R2147 R2155 |'R2156 FETE A e TR Ve
5% | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
! %PJI_:71 ! E:(?PJI_:73 %/%G\év i;;ew i;;ew Il NOT TO REPRODUCE OR COPY I T
B B 240 2 2 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
2 CERM 2 CERM
402 402 1 STZE | DRAW NG NUVBER REV.
- D 051- 7892 A0.0
= CS APPLE | NC. SoATE = =
21 o7
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE
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Current

AH26

oM T

AH33

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AMVR4

AMR6

AMBO

ANVB4

AMBS

AMB7

AMB8

AV

AVB

AWM

AMVD

AP26

AN28

AN30

AN39

AN4

Y7

AP10

AU26

AP14

AU14

AP28

AP32

AP34

AP36

AP37

AP4

AP40

AP7

AWR3

AR28

AR32

AR40

AT10

AR12

AT13

AT29

AT33

AT6

AT7

AT9

AY21

AY22

L12

AU12

AU28

AP33

AU32

AR30

AU36

AU38

AV32

AV36

AV4

AV7

AWL1

AR4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GN\D161 GND253
GN\D162 GND254
GN\D163 GN\D255
GN\D164 GN\D256
GND165 GND257
GN\D166 GN\D258
GN\D167 GND259
GN\D168 GND260
GND169 GND261
GN\D170 GND262
GND171 GND263
GN\D172 GND264
GN\D173 GND265
GN\D174 GN\D266
GN\D175 GND267
GN\D176 GND268
GN\D177 GND269
GN\D178 GND270
GN\D179 GND271
GND180 G\D272
GN\D181 GN\D273
GN\D182 GND274
GN\D183 GN\D275
GN\D184 GND276
GND185 GND277
GN\D186 GN\D278
G\D187 GND279
GN\D188 GN\D280
GN\D189 GN\D281
GND190 GND282
GN\D191 GN\D283
GN\D192 GND284
GND193 GN\D285
GN\D194 GN\D286
GND195 GND287
GND196 GN\D288
GN\D197 GN\D289
GND198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GND295
GND204 GND296
GND205 D GND297
GND206 GN\D298
GND207 GND299
GND208 GND300
GND209 GND301
GN\D210 GND302
GND211 GND303
GN\D212 GND304
GN\D213 GND305
GN\D214 GND306
GN\D215 GND307
GN\D216 GND308
GN\D217 GND309
GN\D218 GND310
GN\D219 GND311
GND220 GND312
GND221 GND313
GN\D222 GND314
GN\D223 GN\D315
GN\D224 GND316
GN\D225 GND317
GN\D226 GN\D318
GN\D227 GND319
GN\D228 GND320
GN\D229 GND321
GND230 GND322
GND231 GN\D323
GN\D232 GN\D324
GN\D233 GND325
GN\D234 GND326
GN\D235 GND327
GN\D236 GN\D328
GN\D237 GND329
GN\D238 GND330
GN\D239 GND331
GND240 GND332
GN\D241 GND333
GND242 GND334
GN\D243 GND335
GN\D244 GND336
GN\D245 GND337
GN\D246 GND338
GN\D247 GND339
GN\D248 GND340
GN\D249 GND341
GND250 GND342
GND251 GND343
GN\D252

AV40

BA1

AVB1

AY6

L35

BC33

BC37

BC41

AY14

BCS

D10

D14

D15

D18

D19

D22

D23

D26

D30

D37

E13

E17

E21

E25

E29

E33

F12

F16

F32

F8

Glo

G12

Gl4

Gl6

BC12

X2

@4

AW20

G34

A3

H11l

H15

AVB5

H23

ANS

&0

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

MLO0

MB4

M35

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22

nunbers from enai |

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

e 46 24 s 7 PPVCORE_SO0_MCP_REG

23065 mA (A01,
16996 mA (A01,

, _PP3V42_ G3H

46 45 44 43 42 40

P
80 uA (S0)

docunent nunber).

oM T
U140
MCP79- TOPO- B
BGA
(10 OF 11) PPCPUVTT_SO §,7,8 9,19 11 12 13 14 17 18 20
1.2V) |_Ades livop corer +VTT_cput| R 1139 m 1182 mA“(ABT)
1.0V) AC23 |+VDD_CORE2 +VTT_CPU2| AC32
W25 |+vDD_CORE3 +VTT_CPU3|_E40
AHL2 |+vDD CORE4 +VTT_CPu4| J36
AGLO |+VDD_CORE5S +VTT_CPUs| N32
AG5_|+VDD_CORE6 +VTT_CPU6| T32
Y21 |+vDD_CORE7 +VTT_cpuz| U32
Y23 |+VDD_CORES +VTT_CPU8| V32
AAL6 |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPulo| P31
AA27 |+vDD_COREL1L +VTT_CPUL11| AF32
AA28 |+VDD_CORE12 +VTT_CPU12| AE32
ACL6 |+VDD CORE13 +VTT_CPU13| AH32
ACL7 |+VDD CORE14 +VTT_CPU14| AJ32
AC18 |+vDD CORE15 +VTT_CPUL5| AK31
ACL9 |+VDD CORE16 +VTT_CPU16| AK32
AC20 |+VDD_ CORE17 +VTT_CPUL17| AD32
A1 |+vDD_CORE18 +VTT_cPu18| AL31
AAL7 |+VDD_COREL9 +VTT_CPU19| AB32
AC24 |+VDD_CORE20 +VTT_CPU20| B41
AC25 |+vDD CORE21 +VTT_cPu21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| 40
¢ AQ27 |+vDD_CORE23 FVIT_CPU23 A1 ¢
AC28 |+VDD_CORE24 +VTT_CPU24| C42
AD21 |+VDD_CORE25 +VTT_CPU25| D39
AD23_|+VDD_CORE26 +VTT_CPU26| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 |+VDD_CORE28 +VTT_CPuzg| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU20| E39
¢ AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD_ CORE32 +VTT_cPuz2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| (36
AE26 |+VDD_CORE34 +VTT_CPU34| &B7
AE27 |+VDD_CORE35 +VTT_CPU3s| G38
AE28 |+VDD_CORE36 D_ +VTT_CPU36|_H35
AF10 |+vDD CORE37 +VTT_cPua7| H37
AF11 |+vDD_CORE38 +VTT_CPU38| J34
AAL9 |+VDD_CORE39 +VTT_CPU39| J35
AF2 |+vDD_CORE40 +VTT_cPu4o| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD_ CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPW43| L32
AF3_|+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPu4s| L34
AF7_|+VDD_CORE46 +VTT_cPu4s| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| M2
AF9_|+vDD_CORE48 +VTT_cPuss| MB3
AA20 |+VDD_CORE49 +VTT_CcPu4g| N31
AGL1 |+vDD_CORES50 +VTT_CPUs0| P32
AGL2 |+vDD CORE51 +VTT_cPuUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AG25 |+\DD CORE54 +VTT_CPUCLK|_AG32 43 M
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
AAZL1+VDD_CORES? PP3V3_S0 Fhliliunnuasn
s Jrvpo-ooress «a.av_a| aon0 450 mAl(AB1)
- 3V 2| AE8
AGS |+voD_coRES0 T
AG |+VDD_CORE61 +3.3V.3 ADO
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v_5 110
AHL1 |+VDD_CORE64 +3.3v_6 ABLL
w6 — +3.3V_7| AA8
+VDD_CORE65 +3.3v 8lyo
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+VDD_CORE69 PP3V3_S5 7%6%26°20%%4 26 30 34 37 38 44
£4%61°8%
AH21 |+vpD_CoRE7O +3.3v_puAL1| GIB 16 m 266 mA"(ADT)
AH3 |+VDD_CORE71 +3. 3V_DUAL2| H19
AHA |+VDD_CORE72 +3. 3V_DUAL3| J20
AHS_|+vDD_CORE73 +3. 3V_DUAL4| K20
AH6 |+VDD_CORE74
AH7 |+VDD_CORE75  +3.3V_DUAL_USB1| &26 250 mA
AH9 |+VDD CORE76  +3.3V_DUAL_UsB2| H27
AA24 |+vDD CORE77  +3. 3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFLZ J+VDD_COREB1 PP1V2R1VO5_S5 2o nn o0
+VDD_AUXC1| T21 105 mﬁT\ (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3|_V21
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MCP79 AO1 Silicon Support

SYNC_MASTER=T18_M.B

SYNC_DATE=03/ 31/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
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MCP Core Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uF 0402, 9x 0. 1uF 0402 (23.3 uF)
w a0 225 » PPVCORE _SO_MCP_REG Appl e: 4x 4.7uF 0402, 4x 1uF 0402, 6x 0.1uF 0402 (23.4 uF)
23065 mA (AO1, 1.2V)
16996 mA (A01, 1.0V)
(No 16 vs, EG data) C25001 011 C25021 031 C2504 1C2505 |1 C2506 1(:2';507 1(:25(9:8 1C25{J(F):9 1C25UJ;50 1C25UJ;51 1C25UJ;52 1(:25UJF53
' ST 2%‘5: T 2%5 ToE T T LW chr TR LW Tk T Y
X\F{Z R2 X\F{Z ><R2 2 4 ZX\F{ ZX\F{ ZX\F{ 2 \fM 2 \fM 2 \fM 2 \fM 2 \fM 2 M
Xo5 85 Xo5 Xo5 %51 %051 %51 %51 565 565 565 565 565 565
D MCP PCI E (DVDD) Power - MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0. 1uF 0402 (16.9 uF)
171|131z 12 30 9,07 « _[PPCPUVIT_SO 16171615 12 11 30 9.0 7 5 _PPCPUVTT_SO 1171413 12 11 39 9.0 7 5 PPCPUVTT_SO 30- OHM SA  Apple: 5x 2. 2uF 0402 (11 uF) PP1VO5_SO_NCP PEX_AVDD , .
FERER T oD R b oD 333 mA (A01) 1 (\g;g;ﬁ 2 VMOLEFTAEEE%}W. OsB}/EB: M 206 mA (AO1)
C25151 1C2516 (|1 C2517 |1 C2518 JiCZSlg C25201 1C2521 1C2570 1C2571 1C2572 1C2573 1C2574
4770 1 L TUF L TUF ¢ 1uF uF 47U uF UF . UF L UF UF UF
=4 i = % 6 o 6 - - TSeRT Tk
&T 2 351 2 3051 2 g5 ? oo 5 RNLF RNLF il il T RNLF
= a = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF)
MCP 1. 05V AUX Power MCP 1. 05V RVGT Power L2575 Appl e: 2x 2.2uF 0402 (4.4 uF)
68 aa 22 5 7 _PPLV2R1VO5_S5 37 34 33 24 18 5 7 _PPLV2RIVOS_ENET 30- OHM 5A PP1VO5_ SO _MCP_SATA _AVDD , ,
—— 105 nA (A01) a1 m (a0 \ Ll Yy YLz : 127 nA (A01)
0603 .
1 1 2 1 Ji 2
Te2ezs 202 cpsz8:| |:canpo rgoars | cny
h i A o CRET TRk
? g ? g 5 I M M
MCP FSB (VTT) Power 7N\/: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF) B L2580 -
1o 21|43 12 11 10 9.0.7 o PPCPUVTT_SO Apple: 7x 2. 2uF 0402 (15.4 uF) w7 PP1VO5_SO MCP_PLL_UF 30h%7A PP1VO5 SO MCP_PLL_FSB ..
FEEEEE N 180 m (a01) 562 mA (AO01) 1 2 M NERERR-W BIFES: 2 ™ 270 mA (AO01)
0402 VOLTAGE=T. 05V
C C2530 1(:2531 C2532 1C2533 [1C25634 |1 C2535 JiC2536 C25801 1 C2581 C
- UF of L OfUF L OOZUF L oofu OOZUF 4 72357 % TUF
N P 7 R%/ T, 8% 2 6% 2 6% 2 6%y i g
NLF NLF ZNLF ZNLF ZNLF ZNLF ZNLF 482 %5
MCP Menory Power - L2582
20 28 16,12 11 5 7 PP1VBRIV5_S0_FET 30%\% 7? PP1VO5 SO MCP PLL PEX .,
4771 mA (AO1, DDR3) oy ‘ VLNTRESR W DY 84 mA (A01)
C25401 1C2541 |1 C2b42 |1 C2543 (1 C2544 (1C2545 |1C2546 (|1C2547 (1C2548 |1C2549 C2582 1 1(:25%3
oW LT Tw LTw TR TLw LW T Lw e T
I B B -
i85 T ? g ? g ? g F 5 ? g ? g ? g T 5 T 5 i85 ? g
MCP 3.3V Power 7N\/' 1x 4. 7uF 0603, 4x 0.1uF 0402 (5.1 uF) NV: 1x 4. 7uF 0603, 1x 0O.1uF 0402 (4.8 uF) L2584
o |s0,59. 55,21 1919 55 Apple: 4 2. 2uF 0402 (8.8 uF) ' 030,77 70.50.68 000 55 30 fROD 7 APRIeL L 2 2uF 0402 (2.2 uF) 30-CHM 1. 7A PP1VO5_SO_NCP_PLL_SATA .,
i i PP3ve_S0 G T ey RRRRIIY I(E" = 1 70—y LY 2 [HNERWRIES S e ma cson
R EEE R AL S “450 m (A01) 819 m (A01) 1 0402 2, NECK W, DThH= 12 19 mA (A01) 0402 i VOLTAGEST. 05V~
1 1
1C2550 |1C2551 |1C2552 ch553 1 C2555 25841 | cz}%gs
LEF5S0R . S0 ““SUF 75U 5 %3\,)
O%R T, 8%y o% o% 5 6oRy XBR 2 M
2 Gei 2 2 2 2 55 2 5
B 2-LF 2-LF M e 2-LF 2-LF B
L . L2586
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) MCP 3.3V Et hernet Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30-CHM 1. 7A PP1V0O5 SO MCP PLL CORE ..
30 26 22 mg%ﬂ?‘ 2 PP3V3_S5 Appl e: 1x 2.2uF 0402 (2.2 uF) 3455 24 18 5 2+ _PP3V3_ENET_PHY Appl e: 1x 2.2uF 0402 (2.2 uF) 1 (\m 2 ‘ VMCLHTAGEE_EIWOgVEE;:g W 87 mA (A01)
T 66 A (ADL) 83 mA (A01) 0402
1 C2560 1 CZE{JF6:4 Cg578§ ot CZ}E{J%7
% . %.%“%/ fﬁ?gz %&/’M
I M e M X5 5
I L2588 o
MCP 3.3V/ 1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30- OHM+ 1. 7A PP1VO5 SO MCP PLL NV "
sl i epavs_so ol en b 220 0002 (2.2 40 J@fm ‘e VRIS T 7 ma oo
BRI BE T a (o1 .
2 881 Ji C2589 |1 C2590
C25U§: Lﬁio: . JUFT - ? TUF
osf, MCP79 Et her net VRef 2T 8y 8%
2 2
M oy G65M Z ghm
34 33 24 18 s 7 _PP3V3_ENET_PHY |
R2591! = MCP St andard Decoupl i ng
A %1%\2\7 SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008] A
L2595 05 NOTI CE OF PROPRI ETARY PROPERTY
30- OHMH1. 7A PP1VO5_ENET MCP PLL_NMAC MCP_M | _VREF
STeass s s PPlVZRlVOS ENET . m . @ ® THE | NFO?M‘\TI ON CONTAI NED HEREI N | S THE PROPRI ETARY
5 mA (A01) m 2 > ngg\l\é?\'gl—: .2 5 mA (A01) " AgEs Yo THEPEBFLWNET INC. THE POSSESSOR
0402 R2590 1 C2591 | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
C25951 1C2596 1.47K
4. 7TUF 1 1UF %% Q}UF Il NOT TO REPRODUCE OR COPY I T
' Z'ﬁ%’ %}%’ %/{i-lb\lév 2 M 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
X35 2 2 o=y 22 402
402 SI ZE DRAW NG NUMBER REV.
D 051- 7892 A0.0
= @ APPLE | NC. SoATE = =
NONE 24 o7
Current nunbers from enmil Poonacha Kongetira provided 11/30/2007 4:04pm (no official document nunber).




Current nunbers from enail

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

87 84 70 69 55 18 5 7 _PPLV8_S0O

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

190 M (A01, 1.8V)

1937 14 13 12 13 19 90,7 5 PPCPUVIT_SO

53 24 22 20]
‘95 mA (A01)

NO STUFF 1
LY
e TR
o 2

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

L2640
30- OFM 1. 7A

2802872872201 710%18%18% 9 & PP3V3_S0
80785781207k %7
#8716 m (A01)

Xi aowei Lin provided 11/12/2007 3:22pm (no official

1x 0. 1uF 0402 (4.8 uF)

a0 1s _MCP_| FPAB RSET

w0 1s _MCP_| FPAB_VPROBE

NO STUFF

‘éo/

NO STUFF
lR2630
"1
'2

6W
LF

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

Appl e: ???

PP3V3_SO0_MCP_VPLL

document nunber) .

' ValTAGES3. 3V
i [rc2641

18

16 mA (A01)

NV: 1x 4. 7uF 0603,
Appl e: 2x 2.2uF 0402 (4.4 uF)
PP3V3_ S0 _MCP_DAC 18

2x 0. 1uF 0402 (4.9 uF)

206 mA (A01)

NC MCP_RGB RED — NCI:_IR\E/CP RGB_RED g
= VAKE- BASESTRUE— NO_TEST=TRU
NC MCP_RGB GREEN — NCt_lé/CP RGB_GREEN g
= VARE- BASESTRUE — NO_TEST=TRU
NC MCP_RGB BLUE — NC_MCP_RGB_BLUE s
= VAKE- BASESTRUE— NO_TEST=TRUE'
NC MCP_RGB HSYNC — NCt_lé/CP RGB_HSYNC e
= VARKE- BASESTRUE — NO_TEST=TRU
NC MCP_RGB VSYNC — NC_MCP_RGB_VSYNC s
— VARE- BASESTRUE— NO_TEST=TRUE'
NC CRT IGR C PR — NC CRT IG R C PR s
=S VAKE_BASE=TRUE ertbl—mué
NCCRT IGGY Y — NC CRT IG G Y Y
VARE-BASESTRUE NO TEST=TRUE’
NC CRT_1G B COW_PB_—— NC CRT |G B_COVP_ Pl s 25
— VARE-BASESTRUE NO_TEST=TRUE'
NC CRT_| G HSYNC — NC CRT | G HSYNC 18
— MAKE_BASESTRUE NO_TEST=TRUE
NC CRT_| G VSYNC — NC CRT | G VSYNC 18 25
— VMAKE_BASESTRUE NO_TEST=TRUE

NC _MCP_RGB _DAC RSET

NC _MCP_RGB DAC VREF

NC RGB_DAC RSET s
VAKE_BASESTRUE NO_TEST=TRUE

RGB_DAC VREF o

NC_MCP_TV_DAC_RSET

NC MCP
VAKE_BASE=TRUE NO_TEST=TRUI

TV _DAC RSET

NC_MCP_TV_DAC VREF

NC _MCP
VAKE BASE=TRUE~ NO_TEST=TRUE’

NC MCP_CLK27M XTALI N

NC MCP_TV DAC VREF
VARE_BASE=TRUE ~ NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

NC MCP_CLK27M XTALI N g
VARE_BASE=TRUE _NO_TEST=TRU

25 90

25 90

25

NC MCP_CLK27M _XTALCUTEm .
VARE_BASE=TRUE NO_TEST=TRUI
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RTC Power Sources
Pl at f or m Reset Connecti ons

LPC Reset (Unbuffered)

R2881
o 00 10 [T LPC RESET L PLACEMENT_NOTE=PI ace cl ose to UL400 4 33 > DEBUG RESET L o
i5 a8 43 42 20 20 22 11 o 1 _PP3VA2_GBH _ PP3VA2_GBH 1 1 g0 26 10 42 43 40 45 46 5%
$3063°68%6358 o — 1% 63%65% 4 M:_lg}é" R2883
a0 1M303N2 SMC LRESET L ——
PLACEMENT_NOTE=P| ace close to U400 M:Slg‘,é"
o5
1
2803 2802 @8
AV );[:gw;,
6 2 6 2
e ]
PCl E Reset (Unbuffered)
= o 20 v [ POLE_RESET L — POLE_RESET_L o 7 e
RT C2810 R2§90 GVUX
1 2 PCl E RESET_L 26 00
C CI’ ySt al 12pF /\Q/A/ MAKE_BASE=TRUE
» trmy_RTG_CLK32K_XTALQUT e by
LI, o2 — GVUX_PCIE RESET L _—
R2810 &,
IWVZ RTC CLK32K_XTALOUT_R 402 R2891
NO STUFF 5%, 1,9, 2 PCA9557D RESET L
R28111 M:-lgl\év CRI TI CAL /WA/ [y 27
10M Y2810 Y| i
Yl 2l BB Re893 Mo
A Zx{ SR K C%zlel Laf 2 BKLT PLT RST L oD
2 on—RTC CLK32K_XTALI N 1 \’\)2 51@}4\/
Lo o R2894
&, + 1 2 MN _RESET_L o -
402 5102}4\/
R2895 hos
MCP 25MHz Cryst al L 140\ 2 CARDREADER PLT_RST L —
 trmy_MCP_CLK25M XTALQUT 1 i
hob
R2870
NO STUFF 33
! w oy MEM VIT_EN R 1 2 MEM VIT_EN [ o o5 7o
R2816 5%
M BN
%/{Elé\é} 402
4 22
R2825
2 cor_MCP_CLK25M XTALI N o . LPC_CLK33M SMC R PLACEVENT_NOTES ace cf 0se to U400 | . 33, 5 LPC CLK33M SMC -

%
%’{251)5\'9/ R2826

MCP SO PWRGD & CPU VLD 1,33 2 LPC CLK33M LPCPLUS oy o o

%/EIQ/W PLACEMENT_NOTE=Pl ace close to U1400
R23%27 hos
38,37 34,30 24 22 20 188 7 PP3V3_S5 1 2 LPC CLK33M GMUX ooy o
54 4a A
L
MCPSEQ SMC Mjfl)g\év
1 C285 PLACENENT_NOTE=P1 ace ¢l ose 10 U1400
%@0 UF
¥,
2
I oM R2829
o 2 [y PM CLK32K_SUSCLK_R 1,22 2 PM CLK32K_SUSCLK o sz o0
- MCPSEQ _SMC PLACEMENT_NOTE=PI ace close to UL400 51°{§
s TC7SZOBAFEAPE R2853 MDY
o0 a2 ry—ALL_SYS_PWRGD 2 SOT665 S s
U2850-+ SO_AND_| MWP_PGOOD 1 2 MCP_PS_PWRGD oy 2
o TNy VR_PWRGOOD_ DELAY 1l /8w
.~ MCOPSEQ SMC R
MCPSEQ M X
i R2852
1 0 2
MCPSEQ M X 5%
R2g51  Fl¥
1 2 MCP_CPU VLD
oo 2t
Vi MoPsEQ S Reset Button
FobF RrR2 g 50 2 y—PM SYSRST_ L o
2 MCP. DD_EN 1 2
o> —CPLVID | Y R2896 R2899 10K pull-up to 3.3V SO inside MP
PLACEMENT_NOTE=PI ace cl ose to U400 4 51{§W 33 SB M sc
N{ib%p w10 [y XDP_DBRESET_L 1 2 ‘ 1 2 o PM SYSRST DEBOUNCE L pom
51{157 OMT 51{157 NO STUFF SYNC_MASTER=DDR SYNC_DATE=12/ 15/ 2008}
MCPSEQ SMC repr esents MCP79 ' M.B' power seq.uenci ng connections, Mja%'\év R2897* Mj- gév 1 ?8':899 NOTI CE OF PROPRI ETARY PROPERTY
but results in MCP79 ROMBI P sequence happening after CPU powers up. 7 %
. . . . leg\’\l} 2 i(g THE_| NFORMATI ON CONTAI NED HEREI N | S_THE PROPRI ETARY
MCPSEQ M X is cross between M.B and internal power sequencing, which 4 5 202 §g§¥OC¥HéPEb%LWI\gER' INC. THE POSSESSOR
results in earlier ROVSIP and MCP FSB I/ O interface initialization. Sl LK_PART=FP SYS RESET2 1 | TO MAINTAI N THE NENT | N CONEI DENCE
SMC 99ns delay from ALL_SYS PWRGD to | WP_VR ON plus | WP6 del ay for = - Il NOT TO REPRODUCE OR CCPY IT
VR_PWRGOOD_DELAY shoul d guarantee CPU_VLD does not go high before 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
CPUVDD_EN (which is 40-100nms after PS_PWRGD assertion). S ORA G NVEER =
NOTE: |f CPU_VLD deasserts during SO MCP79 will take systemto S5 i mediately. D 051- 7892 A0.0
Ci} APPLE | NC. SOACE =T o3
NONE 26 o7

7 6 5 4 3 | 2 1
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Page Not es

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF FRAME BUFFER VREF
- =PPOVa_S3_VREFMRN
- DAC channel A B A B C D
- =PPOVa_SS_VREFMRN
- M n DAC code 0x00 0x00 0x00 0x00 0x00 0x00
- =PPVIT_S3_DOR BUF
R Max DAC code 0x87 0x87 0x87 0x87 0x55 OxFF
%' i"z‘c i;z:;ri‘md by this page &: juz:(cle \ '3'57;"A '3‘57;;"“ '3'57;"’“ ﬁ';i:“ 'g 2; x zi g: x SO DIMM A and SO DIMM B Vref settings should be margi ned separately
- |zc:vHEFDACs:sDA Nomi nal Vref 0.75 V 0.75 V 0.75 V. 0.75 V 0.70 V 1.248 V (i.e. not sinultaneously) due to current linmitation of TPS51116 regul ator.
- =1 2C_PCA9557D_SCL M n Vref 0.375 V 0.375 V 0.375 Vv 0.375 V 0.091 Vv 1.042 V
- =1 2C_PCA9557D_SDA Max Vr ef 1.250 V 1.250 V 1.250 V 1.250 V 1.044 V 1.426 V PPVTTDDR_S3
BOM opt ded by th Vref Stepping 6.5 nmv 6.5 nv 6.5 nmv 6.5 nv 11.2 nv 1.5 v e 8
VREFop ions provided by this page: (per DAC LSB) 10m nmax | oad
MRGN
NOLVRERMRON R2903 VREFMRGN
1 Wz
1%
5902 Agg}é’ PPOV75_S3_MEM VREFDQ A
MRGN Bl > 28
i \é%E503 21N n&g?z%s R2904 VREFMRGN M N-ktR-W BFHES: 3 1
g’}UF VREFNRGML VREFMRGN_DQ SODI MVA_BUF |1 %2
2 M 7Y 1% .
N i e s | 02 By v »» VREFMRGN_DQ_SCODI MVA_EN 461@4/ iace close to et
VREEMRGN VREFNVRGN R2905 VREFMRGN
1C2900 |+ (2901 L R2901 28§
— i -L g 1UF 10% VREF LA 2
2 éﬁé : 2 gM 5902 M%z 143?@ PPOV75_S3_MEM VREFDQ B
Bl > 29
e[ PR3 i R2O06 VREFVREN M N-KEMR-MBFHES 3 mm
= VREFVRGN VREF 1 VREFMRGN_DQ SCDI MVB_BUF 1 @%z
8| U2900 c3 4 11{‘5’ Pl ace close to J3200.1
Vo) + v »» VREFMRGN_DQ_SODI MVB_EN i
= - 40
o0 45 42 30 2 [Ty SMBUS_SMC_MGMT_SCL s wsop VOUTAL  VREFMRGN DQ SODI MM
014512 30 27ggry SMBUS SMC MGMI_SDA  7spa X voursl2  VREFMRGN_CA_SODI MM = R2902«~ Rzzgg)g VREFMRGN
100K
90 ﬁ vaurd4  VREFNMRGN_CPUFSB %?{E%gé VREF LOR2
ADDR=0X98( WR) / 0x99( RD) 10 & vourds  VREFMRGN_FRAVEBUF > 205 Agg}é’ PPOV75_S3_MEM VREFCA A
B1 L . 28
o , BN 2| % ARPR3 - R2910 VREFWVRON M NKESR-MHBHES 2
3 EE}UF VREF 1 VREFMRGN_CA_SODI MVA_BUF 1%2
2 }'{M A3 A4 1 lléw Pl ace close to J3100. 126
| 02 + Vv » VREFMRGN_CA_SODI MVA_EN b
- - VREFNVRGN
L R2907* 5331
L e M p¥ PPOV75_S3_NMEM VREFCA B
Bl > 29
EIRS Y Coets < RPQ12 VREFVRON M RKEN-UWBHES 2
VREFVRGEL VREFMRGN_CA_SODI MVB_BUF 1 mz
a & M:ll{gr‘év Pl ace close to J3200.126
% » VREFMRGN_CA_SODI MVB_EN b
L R2908~
10%? VREFMRGN R2916 VREFMRGN
1 49.9
i 1 2 GPU_FB_A_VREF_DRy
b =N — o7
VREFMVRGN 2 & 2904 €L /\% Pl ace close to UB400, UB450
1 C2905 R UCSP 253 - = L\lév
g@{(} UF VREF 1 VREFMRGN_FRAMEBUF_BUF, 402
2 M A3 4
402 + v - VREFMRGN_FRAVEBUF_EN RZ9L7 VREFMRGN
= f AN GPU_FB_B_VREF_ DRV, ..
— R2915« 11{8'\4\/ Pl ace close to U8500, U8550
10QK S VREFMRGN oz
16
209
B 2904 4
VREFNRGN \;@\V:%\%gz%s = R2914 VREFMRGN
1
G 1%92 © VREFMRGN VREF 1 VREFNRGN_CPUFSB_BUFE 1%2 CPU_GTLREF o 0 0
—— 20% vce 1%
3 ca Pl | to U1000. AD26
2 g% M U2901 + Ve -» VREFNRGN_CPUFSB_EN [y Agg‘év ace close to
PCA9557
R 2 IR L R2913~
3|a0 P17 VREEMRGN CPUESB_EN [ 100K
L _ VREFNRGN
ADDR=0x30( W\R) / 0x31( RD) 4ia1 P2 9 VREFMRGN CA SODI MVA_EN :; M:gg/o
5/a2 P3 10 VREFVRGN DQ SCDI MVA_EN - Aia
P4 11 VREFMRGN CA_SODI MVB_EN 2/ 0
P5 12 VREEMRGN DQ SODI MVB_EN »/ =
01 45 42 30 2 [Ty SMBUS_SNC MGMT_SCL sa Pe 13 VREEMRGN FRAMEBUE EN
o4 45 42 30 21y SVBUS_SMC_MGMT_SDA 2|spa P14, e
THRM RESET*,15 PCA9S57D RESET L w2
PAD GND
~ ©
—
_= FSB/ DDR3/ FRAMEBUF Vref Margi ni ng
SYNC_NMASTER=DDR SYNC_DATE=12/ 05/ 2008}
NOTI CE OF PROPRI ETARY PROPERTY
Required zero ohmresistors when no VREF nargining circuit stuffed E&%i&;ﬁ%ﬁgRﬁEﬂﬂ #ﬁgg&gg&gw
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2903 CRI Tl CAL NO_VREFNMRGN ”'I' ﬁ TT;’ :Sfﬁ SSBSC’; I‘; e &R e
11650004 1 RES, MIL FI LM 0, 5% 0402, SM L[F R2905 CRI TI CAL NO_VREFMRGN —— -
11650004 1 RES, MIL FI LM 0, 5% 0402, SM L[F R2909 CRI TI CAL NO_VREFMRGN D vor. 7003 noo
11650004 1 RES, MIL FI LM 0, 5% 0402, SM L[F R2911 CRI TI CAL NO_VREFMRGN @ APPLE | NC. — — =
e 2 o

8 7 6 5 4 3 | 2 1
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117 118 49 50 MEM B_DQ<14>
o VDD VDD Vss DQR2 B> 15
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179 | J vss D0, | 180 MEM B_DQ<60> g 15 00
o 15c@my MEM B _DQ<56> 181 | ) Dos6 DQB1g | 182 MEM B DQ<61> g s oo 1C3236
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DDR3 RESET Support

Requi red becaues MCP79 does not neet DDR3 spec power-up reset tining requirenent.

R3§09
10 oy MCP_MVEM RESET L 2 \ 1 MEM RESET L ooy 26 20
1/51{§W
7065 20 28 s 7 _PP1VBRLV5_S3 Vios™
R3310" ;@J& L
K 3D0UDW
1/ 16W SOT- 363
R3300* M5,
19:,50 © |0 g (2]
1/ 16W
MF-LF
4022

PP3V3_S5 1,8,10,20,32,34,25,34,37 30 44
1
RS?O%E 3.3V S5 is used because MEM RESET
112% must be high before 1.5V starts to
wF rise to avoid glitch on MEM RESET_L.
2
MEM_RESET
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NC%E SK D5, 2; 98 7 zg ;? i; DAT6
> CS D7| 03 7 > DAT7
Y 21 o 1SDCD L 14
NC 2 o ak 39 SD CLK R P CARD_DETECT_SW
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NC_FW_TPBP 29 |rpeop 10K 4 S 10K
o s FW PORT1_TPB_N B6 |TPBIN leg@ E{?EW
03 a FW PORT1_TPB_P A6 1 1
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PP3V3_FW LATEVG

- =GND_CHASSI S_FW PORT1
- =G\D_CHASSI S_FWEM _R

Signal aliases required by this page:
( NONE)
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly termi nate unused signals.

BOM options provided by this page:
( NONE)

NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is
assumed that FireWre PHY page will
provide the appropriate constraints
to apply to entire TPA/ TPB XNets.

1394b i npl ementati on based on Apple
FireWre Design Guide (FWG 0.6, 5/14/03)

Term nati on
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VAKE_BASE=TRUE
R4381*
10K
%
1/ 16W
W 7
36 _NC FW)_TPBI AS — NC FW)_TPBI ASyvaKE BASE=TRUE 36 38
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a3 38 3 _NC_FWD_TPAN — NC _FW)_TPAN VAKE BASE=TRUE 36 38 9
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NOTE: Unused pins have "SMC _Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
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NCo e B2 |pas Pos|_F4_ o PM_CLK32K_SUSCLK 20 o LN SV AVSS as we
7 oom SMC_GFX_THROTTLE L - Cl |p46 PO7| F1 o o (0OC) SMBUS SMC 0_SO_SDA @@ 45 48 53 78 94
o com_SMC_SYS_KBDLED - G |pa7
aa 43 42 40 qoomp—SMC TX_ L <« @ |P50
aa a3 42 a0 ry—SMC_RX_ L »  F3 |p51
24 70 59 45 455y SVBUS_SMC 0_SO_SCL(OC) o 5 E4 P52
U4900
( DEBUG_SW 1) = _SMC_PAO > N3 |PAO H8S2117 PEO|_K1 - SMC_CASE_OPEN g
( DEBUG_SW 2) s _SMC_PAL -> NL_|PAL LGA- HF PE1| J3 - SMC_TCK O 2 4
20 qom—PM_SYSRST_L (O0) < MB_|PA2 (2 OF 3) PE2| K2 - SMC_TDI ) e e
0 <o} USB_DEBUGPRT EN L (OC) M2 |PA3 oM T PE3|_J1 > SMC_TDO [ooT 43 44
20 28 21 NMVEM EVENT_L N2 |PA4 PE4|_ K4 -— SMC_TMS O 3 44
= _SMC_PA5 (O0) e L1 |PAS PFO|_K5 > < NC
LCB SYS ONEW RE (O0) o K3 |PA6
21 PM BATLOW L L2 lpa7 PF1| N5 > SMC SYS LED oo
PF2|_NB - SMC LI D O 43 50 61
NCx— B8 |PBO PF3L L5 o < NC
21 qom SMC_RUNTI ME_SCI _L - <9 |pB1 PF4|_MB NC
%0 7 oy SMC_ODD_DETECT - B9 |pB2 PF5|_ N4 > SMC MCP_SAFE MODE  gymy s
wa SMC | G THREEELBelow) o A10 |PB3 PF6|_L4 > < NC
sy SMC_EXCARD_CP > C10_|pB4 PF7| M > < NC
NC— e B10 |PBS AN N
a3 EXCARD L - S ———x ] : ]
o 2% G:XCAO\/EgT:ENP L > iﬁ z:j PGL| N7 - SMS_INT_L ) NOTE: SMS Interrupt can be active high or |ow, renane net accordingly.
7 —- PG SMBUS_SMC_BSA_SDA 7 45 61 62 94 If SMB interrupt is not used, pull up to SMC rail.
s <o} SMC_FAN 0_CTL - Gll |pco PG3|_K7 «— (OC) SMBUS_SMC BSA SCL (B 7 45 61 62 94
+ oom_SMC_FAN_1_CTL DT Poa|_K SVBUS_SMC_A_S3_SDA 751 45 51 00
= oo} NC SMC FAN 2_CTL - F12 |PC2 PGE|_N6 <«—(OC) SMBUS SMC A S3_SCL CBr> 7 31 45 51 9
s (oo} NC _SMC FAN 3_CTL - H13 |pC3 PGB|_MZ «— (OC) SMBUS_SMC B_SO_SDA CBD 45 48 94
TR SMC_FAN O0_TACH > Gl0 |Pc4 PG7|_L6 s (OC) SMBUS SMC B_SO_SCL B @5 8 94
a9 T SMC_FAN 1_TACH > Gl2 |pcs
+ [my_NG_SNC_FAN 2_TACH > H1 lpos PHO|_E2 - SMC_PROCHOT o
NC_SMC_FAN_3_TACH g 313 PHL|_F2 > SMC_THRMIRI P oD <
[Ty - = P22 - SMC_PH2 s
52 [T SM5_X _AXI S > MLO |PDO PH3| A4 > NC ALS GAI N oo
2 T SM5_Y_AXI S -> N9 _|PDL PH4| B3 <« < NC
2 —oMB_Z_AXIL S > K10 |PD2 PH5| 4 > NC
47 43 [T SMC_GPU_1V8_| SENSE > L8 |PD3 S'\/C
47 4 [y SMC_MCP_CORE_| SENSE e v _|Poa
4 [y SMC_MCP_DDR | SENSE - N8 |PDS SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008
46 43 SMC_MCP_VSENSE > K9 _|PD6
o 5 SMC_CPU_HI_I SENSE g L7 Jpor NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
Sm PB3 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
= 7 Il NOT TO REPRODUCE CR COPY I T
SMC | G THROTTLE_L for MG systens. 11l NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
Ot herwi se, TP/ NC okay (was | SENSE_CAL_EN)
- - ST ZE | DRAW NG NUVBER REV.
D 051- 7892 A0.0
Ci} APPLE | NC. SOACE =T o3
NONE a2 o7

8 7 6 5 4 3 | 2 1




8 7 6 5 4 3 2 1

w2 NC SMC FAN 2_CTL — NC SMC FAN 2 CTL 12 4o
" " = ASETRUE —NO TEST=TRUE — o
SMC Reset "Button" / Brownout Detect . NC SMC EAN 2 TACH  _ Ne ohve EAN 2 TAcH o SMC FSB to 3.3V Level Shifting
NG SVC FAN 3 CTL ‘NG SNC EAN 3 GIL _ ELALEg | PP3VS SO
i3 aa 13 4240 76 g2 21 g 7 PP3VA2_G3H 4 42 = NC_SMC_FAN _ 12 a3 : %
or ez el w2 NC SMC FAN 3_TACH  — NC SMC FAN 3_TACH a2 as
MAKE BASESTRUE — NO_TEST=TRUE 'R5061 'R5060
100K 10K
Cf)olog ! 1R5000 lllGW 5%16
0. 1yb —— 1K i
2 U5000 26 2“02 2 1o s
oy NCP303LSN %-ZLW SMC_PROCHOT_3_3_L
SOT23-5-HF 2 4 22 _NC _ESTARLDO EN — NC ESTARLDO EN a2 as — —S—S_[aom>
SMC MANUAL_RST L 5/cD QouT[L RESEThry =2 41 - —BASESTRUE "NO_TEST=TRUE CPU_PROCHOT_BUF
oM T n _4NC D | N2 6
'R5001 C5001 1 3 > | QB060
0 1 CRI TI CAL @ o 2 SMD BC ACOK __SMC BC ACK PR (- DVB53DOWV
SI LK PART=SMC_RST % 0. 0108 — —WAKE"BASEST = Sor- ces
) ) Loy c%g\/’ 2 w12 2 _SNC NCP_VSENSE _ SMC_MCP_VSENSE iz a2 a0 10 &u R5062 2lc |
2503 o sswsmggg’zrz — TR SRS TRE CPU_PROCHOT L 3. 3K, cpy PROCHOT L R 5/ Q5060 i
SOT563 w2 SMC CPU HI_ISENSE - SMC CPU HI _| SENSE w2 4z 4y O CED L z DVB53D0WV
= e — NAKE_BASE=TRUE 18w SOT- 563 s
w2 SMC_MCP_CORE | SENSE . SMC_MCP_CORE | SENSE L A ks 4
45 4 43 a2 20 26 22 21 5 7 PP3V4A2_G3H - "2&5’*5':-”“5 . 6D 059 1
Us001 47432 _SMC_MCP_DDR | SENSE s BASVO;_IRLEDDR N \»SOT'\S/%\IJ'SFEAPE
= SMC TPAD RST L ! SOT553-5 v SMC CPU FSB_I SENSE . SMC _CPU FSB_| SENSE 12 s 47 i
— NAKE_BASE=TRUE =
s0 42 2 SMC_ONOFF_L 2 wan SMD GPU 1V8 | SENSE — SMC GPU 1V8 | SENSE 12 43 47 TS " G2
w2 _NC_EXCARD PVWR_EN _ NCEXCARD PVR_EN - SMC_PROCHO am
— NAKE Bm =
= w2 TP_SMC P24 — TP_SMC P24 s w0 oo PM THRMIRI P_L
- - — NAKE_BASE=TRUE - -
46 43 22 _SMC_BMON_MUX_SEL — SMC BMON MUX_SEL 12 42 1
— MAKE_BASE=TRCE 3D 059
w2 TP_SMC P41 = P SNC Pl 12 a2 b@%@‘lSFE‘\PE
wae_ NC ALS _GAIN — NC ALS GAIN
— MAKE_BASESTRUE
ws a2 SMC | G THROTTLE L __ SMC | G THROTTLE_L . 7S T G5
— VAKE_BASE=TRUE
2 _TP_SMC RSTGATE L TP _SMC RSTGATE L ., . SMC THRMIRI P g =2
— NMAKE_BASES=TRUE =
R5095 15 4042 42 go 20 32 g 2 PP3VA2_GBH
22 qom SMC_EXCARD OC_L LAMN2 EXCARD_OC L (20
R = _SMC_PAO R5091 100K 1 2
40 «» _SMC_PA1 R5092 100K 1 2 5% I/T6WM-LF 402
5% 17 16W MF- LF 402
SMC AVREF Supply
wn SMEINT L — SMB_INT_L
CRI Tl CAL WRKE_BASE=TROE = w2 SMC_ONOFF_L R5070 10K 1 2
VR5020 o w04 SMC LID R50771 100K 1 2 5% I/T6WM-LF 402
5% 17 16W M- LF 402
a5 48 43 a2 o zo g2 g 7, PPOVAZ_GBH . INREOﬁgg%iT 5 PP3V3785 AVREESMC 7 SMC Crystal Greuit “ 2% ?;QL Egg;% igE 1 ; 5% 17 T6W M- LF 402
@QEAE:& gv cem y ez a0 SMC RX L R5074 100K 1 5 [5% 1/ T6W NF-TF 402
ao 44 42 10 i -
3 1C5026 5010 506 17 T6W VF- LF 402
— 0..01UF 15pF
2 S 2 _SMC_XTAL 1 } 2 Debug Power "Button"
it
1 1 59 R5077 10K 2
| C5020 | C5025 Bl R5010 6 w22 _SMC_TMB 1 S
o7 UF 10yF w2 _SMC_TDO R5078 10K 1 2
2 0% 2T 2 SMC XTAL_R SMC TDI R5079 10K 1 5 5% 1716W M- LF 402
T M X5R P a2 SMC TCK R5080 10K 1 5 5% 17 T6W WF-LF 402
’ ;427 _SMC BIL_BUTTON L R5081 10K 1 2 S% I7T6WM-LF 402
GND SMC AVSS 42 a6 a7 SMC BC ACOK R5087 470K 1 , 5% 17 16W MF-LF 402
PART NOVBER | R NOVBER | BOM CPTION. | REF DES | COWENTS: TAGESD 12 : L TSMEINT_L R5093 10K 1 2 [o% 1/ I6W M- LF 402
20, 0OMAZ SI LK_PART=PWR_BTN 5 . - - 5% 1/ 16W MF- LF 402
35351381] 35351912 ALL | Intersil 1SL60002-33 5x372" SMZT C'fs%lFl g Ptace RS015,R8001 on bottom si de
«» SMC_EXTAL 12 2
L il
= *
System (Sl eep) LED Circuit
«» _SMC BS_ALRT_L R5076 100K 1 2
4257 31 22 _SMC_ADAPTER _EN R5085 10K 1 5 5% 17 T6W VF-TF 402
64 55 53 51 41 40 39 33 00 7 PPSV_S3 » SMC_CASE_OPEN R5086 10K 1 5 5% 17 T6W MF-LF 402
79 70 55‘ 5% 17 16W M- LF 402
«» _SMC_EXCARD_CP R5088 10K 1 C
R5031'| |'R5030 ° ’
523 20 70 60 43 42 40 21 7 _PM _SLP_S4_L R5090 100K 1 -
wapy i 7060 43 42 0 1 _PM_SLP_S4_L 17 T
402, 402 =
“svs_Len i Liu Rl  PPSV3_SO
SYS LED L VDIV » _SMC_PAS R5089 10K 1
- 5% 1/ 16W M~ LF 402
R5032!
1. 47}05 6 5 4
M:-l% B E @030 SMC Support
402, L DVB54DOWV
>{ 4@ SOT- 563 SYNC_MASTER=DDR SYNC_DATE=12/ 19/ 2008}
SYS LED L {4 2 NOTI CE OF PROPRI ETARY PROPERTY
m THE | NFCRMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
s G c AgES TO THEPEBFLWRET INC. THE POSSESSCR
1 2 3 I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
w SMC_SYS_LED - SYS LED ANCDE 3 SI ZE [ DRAWNG NUVBER REV.
@ APPLE | NC. T — =
NONE a3 o7
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5046 45744 43

L PC+SPI

Connect or

SPI

MUX BYPASS

PLACEMENT_NOTE=PLACE NEXT TO U1400

o as qom SPI_CLK_MUX W SPI_COK R  mawun
M:ls'\év LP%&.E#\IOT
s 40 qom—SPIL_MOSI_ MUX SPI R ma e
18'\4\/
402
s 40 [y SPL_M SO MUX SPI _M SO [OoTS 21 44 =

CRI Tl CAL
L
1
55909- 0374
M ST- SM
15 a0 45 42 10 20 22 210, _PP3VA2_GBH a1 a2
03 70 67 00 05 51 40 50 5 1| PPEV_SO
e Al ol LPC CLK33M LPCPLUS (rmzc o
o 06 42 10 gy LPG_AD<0> 3o ol LPC_AD<2> Do
s a1 2 10 gy LPC_AD<1> oo ole LPC_AD<3> Gos 10 42 04 31
« rm>_SPL_ALT_MOS Y CIDAGET: SPI ROM USE_M.B o =
«+ oy SPI_ALT_M SO < 1o ol SPI_ALT CLK o
ot 04 12 10 oy LPC_FRAME L S sl o SPI_ALT_CS L g
i 11 oo PM_CLKRUN L D T FT: LPC_SERIRQ_ sy ol
1= o SMC_TNVB -l s LPC_PWRDVWN_L Sl
oo DEBUG RESET L DUEETI DT SMC_TDI st N
s 4= o SMC_TDO < 21 22 SMC_TCK b
« [y SMC TRST_L DY EEEI Y SMC_RESET L o«
+ qoon_SMC_MDL < 2s[0 216 SMC_NM o
oo SMC TX L S e[ a8 SMC_RX_L o 0 2
Al ternate SPI ROM Support =[5 ofe0 LECPLUS GPIO o -
B ;g
45 4t 0 2 g0,20 3271 ¢ 1 PPBVA2_GBH
B R e S LPCPLUS
C5114 516S0573
R5190* L
LPCPLUS _ }{M
N{:ztbzz vee
ot s ns SPI_CLK_R e w5 = SPI_ALT_CLK "
o o
s w02 y_SPL_MOBI_R 2l 5110 ™ SPI _ALT_MOSI g
Pl 3USB1027L E
o SPI_CLK_MUX s
R5191! o SPI_NMOSL_MUX___ oD
1QK CRI TI CAL oo
b 0lsm -
402,
GN\ND
(]
SEL H GH OUTPUTS TO D (ON BOARD ROV .
SEL LOW OUTPUTS TO M ( FRANKCARD ROM) 1
fo.10%%5%G $__PP3VA2 GBH LPCPLUS
15124
~{UF
LPCPLUS p %
oS5y SPI_ALT_M SO ey
R5140* o
100& o as 21 om—SPL_M SO v+ M+ Pul | -up on debug card
%}g\év oyl —CSO_R L - U5120 ™ SPI_ALT CS L rpryas
b5 PI 3USBi02ZLE
TQFN D+ SPI_M SO MJX (s s
D
CRI Tl CAL
e ngEsS SPI ROV USE_M_B — | SPI ROV USE M SsEL 0 e bs SPL_MLB CS L o =
o R5144' | PP3VS_S5 ;e g oatoutad’
20K
CPLUS_NOT M:_l%\é\l}
R5146 - 402,
1,9, 2 N
W

Debug Connect or

SYNC_MASTER=CHANGZHANG

SYNC_DATE=05/ 09/ 2008
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5

4

2 1

MCP79 SMBus

2525784 22’215295%5335? 7% PP3V3_SO

88 84 83

MCP79
2300

(MASTER)

2928 21 13 SVBUS MCP O CLK

'<R5201
K

Connecti ons

sSMC " 0"

25075784, zz’gfigsi‘nsizsﬁ %5 PP3V3_ SO

SMBus Connecti ons

88 8 8

SO- DI MW " A"
3100

(Wite: OxAO Read: OxAl)

SMBUS MCP_0_CLK ;2 2 2

5 MAKE_BASE=TRUE —
20 20 21 13 SNBUS NCP O DATA —  SMBUS_MCP_0_DATA 1521 2 2
VAKE_BASE= BE

SMC
we00
(MASTER)

53 a5 45 .2 SVBUS_SMC 0_SO_SCL = i SI\/BUS SI\/C 0_S0_S
m

SMC " A"

NOTE: SMC RMT bus remmins powered and mmy be active in S3 state

70 52 50 45 52 31 27 21 5 7 PP3V3_S3

SMBus Connecti ons

'R5251
K

GPU Tenp (Ext)

K 1.6
12% 5%16 EMC1413:  US550
M:- '\éV %-Ll\év (Wite: 0x98 Read: 0x99)
402, 2402

SMBUS_SMC 0_S0_SCL

53 a5 a5 ;2 SVBUS_SMC 0_SO SDK % 45 SI\/BUS SNC 0_S0_S ; SMBUS_SMC 0_SO0_SDA

SO- DI MW " B"
J3200

(Wite: OxA2 Read: OxA3)

SMBUS MCP_0_CLK 1521 25 20

SMBUS_MCP_0_DATA 55 3 = 20

a2 45 |8
53 78

a2 45 |8
53 78

SMC
w00
(VASTER)

s a2 37 SMBUS SMC A S3_ SCL—

R5270'| |'R5271
<0 o5 TRACKPAD
2% S 5800
M:i gvz Z%QLIW (Wite: 0x90 Read: 0x91)

SMBUS _SMC A S3_SCL %,

GPU Tenp (Int)
Gr216: UB00D
(Wite: Ox9E Read: Ox9F)

__ SMBUS_SMC 0_SO_SCL

I SMBUS SMC O_SO_SDA

a5
53 78 [o4

a2 45 |48

Sensor ADCs
U930
(Wite: 0x10 Read: Ox11)

SMBUS_SMC_0_SO_SCL % %
SMBUS_SMC_0_SO_SDA % %

SMBUS _SMC A _S3_S
VAKE_BASE=TRUE

442317 SMBUS SMC A S3_SDA— SMBUS SMC A S3_S|
N — NAKE_BASESTRUE

22745 |51

SMBUS SMC A S3_SDA % |
ALS
13401

(Wite: 0x72 Read: 0x73)

SMBUS_SMC A S3_ SCL ;5 s2as
SMBUS _SMC_A_S3_SDA ; 3 s2ss

SMC "Battery A" SMBus Connecti ons

40 aa 43 42 a0 g0 z2 21 o 3 PP3VA2 G3H

MCP79 SMBus

26%5%%475:11%%:°%°%: % 3% PP3V3_S0
857817403047 35 82 %0

96 85 84 82

MCP79
2300

( MASTER?)

55 60 a5 21 SVBUS I\/CP 1 CLK

'R5231
OK

Connecti ons

sSMC " B"

28725784 22’815395%53352 #°s PP3V3_S0

SMBus Connecti ons

R52801 'R5281
SMC “e1K 2. 61K Battery
u4900 1% J6955
1/ lGW 1/ 16W
( MASTER) M- LF M- LF (See Tabl e)
402 2 2 402

o1, SMBUS SMC BSA SCL _ SMBUS SNC BSA SCL __ SMBUS_SMC BSA_SCL ;a4
8 & — WAKE_BASE=TRUE = 61%62"84
o1, SMBUS SMC BSA SDA _ SNBUS SMC BSA SDA __ SMBUS_SMC_BSA_SDA ; x4
8 e — WAKE_BASE=TRUE = 81%62"84

M key
uU6860
(WRI TE: 0X72 READ: 0X73)

SMBUS MCP_1 CLK 4 4 e

1 VAKE_BASE= =
55 60 45 21 SMBUS NCP l DATA — SMBUS MCP_1_DATA . .60
VAKE_BASE=TRUE EEEH

LED BACKLI GHT
w9701
(WRITE: 0x58 READ. 0x59)

SMBUS MCP 1 CLK 21 45 60 85
SMBUS MCP 1 DATA 21 45 60 85
51

Battery

Battery Manager - (Wite: 0x16 Read: 0x17)
Battery LED Driver - (Wite: 0x36 Read: 0x37)

Battery Tenp - (Wite: 0x90 Read: 0x91)

R5260'| |'R5261
sMC 53K 33K CPU Tenp
w4900 12A) 5%16 EMC1413: U5570
( MASTER) M:i gvz Z%QLW (Wite: 0x98 Read: 0x99)
oa 43 45 2 SMBUS_SMC B SO_SCL 2.4 # svBUS SNC B_SO0_SCl —— SMBUS SMC B_SO0_SCL ., .s
VAKE BASE=T] == 5 93

oa 43 45 42 SMBUS_SMC_B_SO_SDA .4 % 55 SI\/BUS SI\/C B_SO_SD4y 4
VAKE_BASE=TRUE

SMBUS_SMC B_SO_SDA ;4

Battery Charger
1SL6258A - U7000
(Wite: 0x12 Read: 0x13)

SMBUS_SMC BSA SCL
SMBUS_SMC BSA SDA ,

62794

42 as|6
284

42 as|6

SMC " Management " SMBus Connecti ons

70 52 50 45 32 31 27 218 7 PP3V3_S3

The bus formerly known as "Battery B'

sSMC
14900
(MASTER)

45 42 30 z7 SMBUS SMC MGMT_SCL £ L] SNBUS SI\/C MGMT_St
m

R5290* IR5291
16K 16K Vref DAGCs
k‘:lg% 5%15}4\/ U2900
45%‘; Z%QL (Wite: 0x98 Read: 0x99)

45 42 30 z7 SMBUS SMC_ MGMT. SDA e SI\/BUS SNC MGMT_SI

SMBUS_SMC_MGMI_SCL %
SMBUS_SNMC_MGMI_SDA

39

Margi n Contr ol
2901
(Wite: 0x30 Read: 0x31)

| SMBUS SMC MGMI_SCL %
___ SMBUS SMC MGMI_SDA %

HDD Mar gi n Contr ol
Jas01
(Wite: OxXX Read: 0xXX)

SMBUS_SMC_MGMI_SDA

SMBUS_SMC MGMTI'_SCL 27 s

42 a5

39
as

MCP TEMP
EMC1413; US500
(WRI TE: 0XD8 READ 0XD9)

SMBUS SMC B SO_SCL 4 4
SMBUS SMC B _SO_SDA 4 4

K19 SMBUS CONNECTI ONS

SYNC_MASTER=DDR SYNC_DATE=12/ 19/ 2008]
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CPU Voltage Sense / Filter PBUS Vol tage Sense & Filter
e uas PPVCORE so_cpu V309 R5309 315
1 52 CPUVSENSE IN 123K , SMc oPU VSENSE g F%aoaezoe
1% -
LD Ji 309 o7 o0 55 04 52 o1 40 37 ¢ 1 _PPBUS_GBH
40 >2UF a7, EPBUS G3H

Rthevanin = 4573 ohns

SMC_PBUS VSENSE oy, 42

Pl ace short near ULO00 center
0'0
g
R5315
GND_SMC_AVSS . 43 46 a7 100K
Mibg’

Place RC close to SMC

GPU Vol tage Sense / Filter
R5359

|
N
03,
N
c
T

0 12« _PPVCORE GPU MB359 723
145742 GPUVSENSE I N 1% % o SMC GPU VSENSE @
1%
WD 105359
GND_SMC_AVSS . 43 46 47
Place RC close to SMC

Pl ace short near UB000 center
40,
gdoé%ZUF
2
35 I
GND_SMC_AVSS .; 43 46 47

Place RC close to SMC
PM SLP_S3_L_R

70 69

Enabl es PBUS VSense divider when high

MCP Vol tage Sense / Filter

o 24 22 o 7 _PPVCORE_SO_MCP. REGXW55§99 35%399
1 2 __MCPVSENSE_IN 1% 23K sMc MoP vSENSE T 2
1% —
MDY |1C5399

PLACEMENT_NOTE=PI ace near Ul400 center
40 .
R
? i8
GND_SMC_AVSS ., 43 46 47

Pl ace RC close to SMC

BMON Current Sense - Entire circuit nust be near SMC (U4900)
45 44 43 42,4020 22 21 ¢ 7 PP3VA42 G3H
58 %o L N
oo ene IR
BMON_ENG U5313 HUF
. C5318 NC7SB3157P6XG 2 1%, —
] 1§ RE BMON_| NA_QUT ie S0 sale  sMC MUX_SEL ¢y z 40 02
I %}% = BMON_ENG 1
REGULATOR S DE: 55 V¥ 2| awo veq 5 DCI N Current Sense Filter
U5303 R5391
I ’\‘A213 4 53 Place RC close to SMC
% e o CHGR CSO R P 5|in | SCS0 " our L6 o my_ CHGR_BVON 3 4 BMON_ AMUX_our 14 23K SMC_BATT_| SENSkrp =2
Al
VER 1 1 BMON_ENG %/éf{‘;w . R5380
o o2 [y CHGR_CSO R N 4l Rer| L . — R5371 obF éf)?»z%g = [y CHGR_AMON A3, SMC DOIN I SENSE o
“C%éga 0% - 1%
: G % \
LoAD si DE: 2 A %gﬂy —F o Mzgg}é" 1 C5380
o 2 | G\D_SMC AVSS., . s« T gfj“g%
s X
B Moni tors battery di scharge 40 N 73 AV B
current frombattery to PBUS GND_SMCAVSS iz 2 40 7
| NA213 has gain of 50V/V
CPU VCore Hi gh Side Current Sensor
o0 6a|s¥ed0eR0E281 L0 VA2_GBH
1
C\.’E’E’U%B CPU VCore Load Side Current Sense / Filter
> %og Place RC close to SMC
PPBUS CPU | WP_| SNS ° I i RO3L
« o o G s o oL vPe_1 VoS 9% ‘ SMC_CPU_ISENSE sy o
RGN L isscun | el e iiregay| | goaRg
o 6 . -
0007, 15N SC70 - ouT CPUVCORE HISIDE |QUT 1 N o SMC_CPU HI I SENSE gm0 205 7k = 203%2% Current & Vol tage Sensing
A L s lSNS CPUP sl rerl2 bR |1c5335 A o —— ——
2
o " %ﬂé% GND_SMC_AVSS .. 42 46 4 NOTI CE OF PROPRI ETARY PROPERTY
X
62 61 45 39 B°7 oo PPBUS_G3H D 432 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
79 67 66 65 64 G\ID S’vc AVSS 42 43 46 a7 §£§¥OCFFHEPEB%LWI\ETER I'NC. THE POSSESSOR
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PULLS UP SM5_PWRDN TO TURN OFF SMs WHEN PIN | S NOT BEI NG DRI VEN BY SMC
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Power aliases required by this
- =PP1V2_GPU_PEX_PLLXVDD

- =PP1V2_GPU_PEX_| OVDDQ

- =PP1V2_GPU_PEX_| OVDD

page:

Signal aliases required by this page:
(NONE)
BOM options provided by this page:
(NONE)
s3 78 76 3 1 s _PP1V1 _SOGPU REG
8378 76 3 1 s _PP1V1 _SOGPU REG
ss 7876 3 1 s _PP1LV1 _SOGPU REG
PEX 1.1V Current| = 2A
250mA
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SYMBOL 2 OF 9 2 Gom 2 L
2 PEX_I ovDD1 | _AK16
PEX_I OvDD2 | _AKL7 .
6 PEX_I ovDD3 | AK21 1
P7_| PEX_I OvDD4 | AK24 =
R7_| PEX_I ovDDs | AK27
o 1500mA
V6 |
AB7_|
ADS | PEX_I ovDDQL | AGLL
AF6_| PEX_| OvDDQe | AGL2
AGE_| PEX_I ovDDQs | AGL3
AJS | PEX_| OvDDQ4 | AGLS
0ss5 PEX_I OvDDGs | AGL6
AKLS | PEX_I OvDDQs | ACGL7
ALT_| PEX_| OvDDQ7 | AGL8
E7 | PEX_I OvDDQB | AG22
E35 | PEX_I ovDDQo | AG23
F7_| PEX_| OvDDQL0 | AG24
A2 | PEX_I ovDDQL1 | AG25
PEX_| ovDDQ12 | A6 18015
PEX_| OvDDQL3 | AJ14
PEX_| OvDDQL4 | 15 180m 10NH 600MVA
c n19 AL 2
PEX_| OVDDQL5 P1V1 GDU PEX ) F 1
PEX_| ovDDQL6 | AJ21 K 3? - 0603
PEX_| OvDDQL7 | Y22 MOE‘; gﬁ% 1C8017 |1 C8016 C8015+
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PEX_| OVDDQLO | 25 2 LoV, 2 bpdY gigR\/’2
PEX_I ovDDQeo |_A127 g ik
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PEX_| OvDDQe2 | Af20 1
PEX_| OvDDQe3 | Af23 =
PEX_| OVDDQ4 | Af26
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PEX_PLLVDD |_AfL4
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GND_SENsg| AD19  GPU GND SENSE
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Power aliases required by this page:
- =PPVCORE_GPU
- =PP1V8_GPU_FBVDDQ

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
( NONE)

Nvidia PRD for

o T
NBIP- GS
BGA
7°_PPVCORE GPU Ll; SYMBOL 9 OF 9 &9
L1 1
2??A @ ???/ ?22?Miz Core/ Mem Gk for VDD 13 V23
L14 V25
t C8100 1 C8101 C8102 {15 w1
4. 7UF ——a.70F —— 4. 70F L16 W2
2% % % 17 W3
2 X5R CERM 2 X5R CERM 2 X5R CERM
402 402 a0 L18 w4
J19 W5
B L20 W6
= 21 w7
L22 w8
’ 23 w9
L24 AD24
t C8103 1 C8104 t C8105 1 C8106 1 C8107 25 Yol
0.47UF ——0.47UF ——0.47UF —— 0.47UF ——0.47UF
1o, e L) TR TR M2 vez
2 Cfanxsr 2 Cetan wom 2 Cfanxsr 2 G xer 2 Cetan wor L4 ve3
402 402 402 402 402 Yo véa
i N8 V5
V20 Y12
+ C8108 + C8109 t C8110 C8111 C8112 \e2 Y14
0.47UF ——0.47UF ——0.47UF —— 0.47UF 0. 47UF ve4 Y16
10% —— 10% —— 6% — 1% —— 0%
RV P P A /U P A VLY vis |
402 402 402 402 402 P13 Y20
715 Y22
’ P17 Y24
F19 AB11
: ggllujﬁ3 : : g81luj|56 : g81luj|57 P21 | oo vop [ 213
200 —_ —— 20% —— 20% 23 ABL5
v v oV
2 ceru 2 2 cerm 2 cerm P25 ABL7 |
405 405 405 q
P R11 AB19
) R12 AB21
F13 AB23
1 C8118 t C8119 1 C8120 C8121 C8122 Ri4 AB25
0. 1UF ——o0.1UF ——o0.1UF —/—o0.1UF ——o0.10F R15 ACL1
, v , v L qov , v , v R16 AC12
Cerm Cerm Cerm Cerm Cerm
402 402 402 402 402 7 AC13
R18 ACL4
e F19 AC15
= R20 AC16
21 ACL7
R22 AC18
23 AC19
R24 AC20
5 Af21
T12 AC22
T14 AC23
T16 AC24
15 7475 47 9 5 _PP1VB_SOGPU_| SNS Ti8 AC25
T20 AD12
T22 AD14
T24 ADL6
Vi1 ADL8
GB- 128 uses 4x4. 7uF, 8x0.47uF, 16x0.1uF \*13 AD22
V15 weo
???A @???Miz 1.8V GDDR3 17
C8150 * C8151
4. 7TUF 4. 7TUF
2006 —— 200
Y Y
CERM 2 CERM 2
603 603
? ? ? o T
C8156 * C8157 * C8158 * C8159 * C8160 * C8161 * usooo
C1UF C1UF C1UF .
Y U > NB9P- GS
cirw 2 w2 iR 2 BGA
a0z a0z a0z
B18 SYMBOL 7 OF 9 320
) J17 J21
7 332
C8162 * C8163 * C8164 * e =2 Jes
0. 1UF —— 0. 1UF 0. 1UF ABR9 334
A A A AC27 329
cer cer cer
202 202 202 AD27 Nd7
‘ ‘ AE27 P27
’ ’ Aps8 RA7
E21 T27
C8168 * C8169 * C8170 * C8171 * = | FBYbRQ FBVDDQ | —75
0. 47UF 0. 47UF 0. 47UF 0. 47UF ——
100 —— 10% 0% 0% €] V27
6.3V 6.3V 6.3V 6.3V
cer SR 2 cer SR 2 cERWIGR 2 ceRWIGR 2 GL7 V29
a 03 > 03 s Vaz
) ) G2 w7
= 9 Y27
J14 AA27
J15 AA29
Jhe AA3L

B12

B27

N18

V2

Vvia

Vie

Z={0]0]0)
NBOP- GS
BGA
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AD11

AD13

AD15

AD17

AD21

AD23

AD31

AD34

AE11l

AE12

AE13

AE14

AE1S5

AE16

AEL17

AE18

AE19

AE20

AE21

AE22

AE23

AE24

AE25

AG

AGS
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AK2
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Power aliases required by this page:
- =PP1V2_GPU_FBPLLAVDD
- =PP1V8_GPU FBI O

oM T

Signal aliases required by this page:
(NONE)
BOM options provided by this page:
(NONE)
95 74, FB A 0> R30
o5 74 FB A 1> R32
95 74 FB A 2> P31
95 74 FB A 3> N30
95 74 FB A 4> L31
o5 74 FB A 5> VB2
95 74 FB A 6> MBO
95 74 FB A 7> L30
95 74 FB A 8> P33
95 74 FB A 9> P34
95 74 EB_A 10> N35
95 74 FB A 11> P35
95 74 FB A 12> N34
o5 74 FB A 13> L33
95 74 FB A 14> L32
o5 74 FB A 15> N33
o5 74 FB A 16> K31
o5 7a @y FB A DO<17> —b K30
95 74 EB_A 18> G30
95 74 FB A 19> K32
95 74 FB A 20> G32
95 74 EB A 21> H30
95 74 FB A 23> G31
95 74 FB A 24> H33
95 74 FB A 25> K35
95 74 FB A 26> K33
95 74 FB A 27> G34
95 74 FB A 28> K34
95 74 FB A 29> E33
95 74 FB A 30> E34
95 74 FB A 31> G33
95 74 FB A 32> AG30
95 74 FB A 33> AH31
95 74 FB A 34> AG32
95 74 FB A 35> AF31
95 74 FB A 36> AF30
95 74 FB A 37> AD30
95 74 FB A 38> AC32
95 74 FB A 39> AE30
95 74 EB A 40> AE32
o5 74 FB A 41> AF33
o5 74 FB A 42> AF34
05 74 FB_A 43> AE3S5
o5 74 FB A 44> AE33
95 74, FB A 45> AE34
o5 74 FB A 46> AC35
95 74 FB A 47> AB32
95 74 FB A 48> AN33
95 74 FB A 49> AK32
95 74 FB A 50> AL33
95 74 EB_A 51> AMB3
95 74 FB A 52> AL31
95 74 FB A 53> AK30
95 74 EB_A 54> AJ30
95 74 FB A 55> AH30
95 74 FB A 56> AMBS
o5 74 FB A 57> AH33
95 74 FB A 58> AH3S
95 74 FB A 59> AH32
95 74 FB A 60> AH34
95 74 FB A 61> AVB4
95 74 EB_A 62> AL35
95 74 FB A 63> AJ33
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SYMBOL 3 OF 9

FBA_DO

FBA D1

FBA D2

FBA_D3

FBA D4

FBA_D5

FBA_D6

FBA_D7

FBA_D8

FBA_D9

FBA_D10
FBA_D11
FBA_D12
FBA_D13
FBA_D14
FBA_D15
FBA_D16
FBA_D17
FBA_D18
FBA_D19
FBA_D20
FBA_D21
FBA_D22
FBA_D23
FBA_D24
FBA_D25
FBA_D26
FBA_D27
FBA_D28
FBA_D29
FBA_D30
FBA_D31
FBA_D32
FBA_D33
FBA_D34
FBA_D35
FBA_D36
FBA_D37
FBA_D38
FBA_D39
FBA_D40
FBA_D41
FBA_D42
FBA_D43
FBA_D44
FBA_D45
FBA_D46
FBA_D47
FBA_D48
FBA_D49
FBA_D50
FBA_D51
FBA_D52
FBA_D53
FBA_D54
FBA_D55
FBA_D56
FBA_D57
FBA_D58
FBA_D59
FBA_D60
FBA_D61
FBA_D62
FBA_D63

FBA_RFUO
FBA_RFUL*
FBA_RFU2
FBA_RFU3*
FBA_RFU4
FBA_RFUS*
FBA_RFU6
FBA_RFU7*

FBA_CMDO
FBA_CMVDL
FBA_CMVD2
FBA_CMD3
FBA_CVD4
FBA_CMD5
FBA_CMD6
FBA_CMVD7
FBA_CMVD8
FBA_CMVDO
FBA_CVD10
FBA_CVDL1
FBA_CVD12
FBA_CVDL3
FBA_CMVD14
FBA_CVDL5
FBA_CVD16
FBA_CVDL7
FBA_CVD18
FBA_CVD19
FBA_CVD20
FBA_CMVD21
FBA_CMVD22
FBA_CVD23
FBA_CVD24
FBA_CMVD25
FBA_CVD26
FBA_CVD27
FBA_CMVD28
FBA_CVD29
FBA_CMVD30

FBA_CLKO
FBA_CLKO*
FBA_CLK1
FBA_CLK1*

FBA_DQWD
FBA_DQWL
FBA_DQW2
FBA_DQVB
FBA_DQW
FBA_DQVB
FBA_DQVB
FBA_DQW

FBA_DQS_RNO
FBA_DQS_RNL
FBA_DQS_RN2
FBA_DQS_RN3
FBA_DQS_RN4
FBA_DQS_RNS
FBA_DQS_RN6
FBA_DQS_RN7

FBA_DQS_WPO
FBA_DQS_WP1
FBA_DQS_WP2
FBA_DQS_WP3
FBA_DQS_WP4
FBA_DQS_WP5
FBA_DQS_WP6
FBA_DQS_WP7

FB_DLLAVDDO
FB_PLLAVDDO

FBA_DEBUG

FB_CAL_PD_VDDQ
FB_CAL_PU_G\D
FB_CAL_TERM G\ND

oM T
NBIP- GS
BGA
V32 FB A LMA<4> SYMBOL 4 OF 9
ver > eams. 2 o s EB B DO<0> DL | gpc po Fec oo | Cl7 _  FB B Lvacas T %
w1 FB A LMA<5> ne 9 75 FB B DQ<l> El1l | Fec D1 Fecovon| B9 | FBBRASL oD 75 9
Y32 FB A BA<1> " 95 78 FB B 2> F10 | rpc p2 FBC VD2 | D18 FB B LMASS> o s 0
AB3S oA cas 74 95 95 75 FB B 3> D8 | rpc b3 FBC cvps | F21 _»__FB B BA<I> o 5
AB32 o A s 74 95 95 75 FB B 4> F8 | rec 4 FBC CovD4 | A28 o FB B Uwn<o> o 75 o5
coe 74 05 o5 75 FB B DO<5> F9 | FBC DB FBC OMDS | P21 FB B UA<4> 1508
FB A UVA<3> 74 98} B B 6> ES B3 > oD
V83 NC FB A CS1 L e FBC_D6 FBC_CMD6 _» FB B UMA<3> oy 75 0
W@ 7 o5 75 FB B 7> F12 FBC D7 FBC_CMD7 w@ .
T34 " 95 75 FB B DO<8> Bll | FBC D8 FBC OMD | @1 FB B CSO L @
| T34, FBAMSII> oy FB B DOQ<9> c13 F20
T35 95 75, FBC_D9 FBC_CMD9 o FB B MA<11> 1 05
—=>_ o FBACASL = igmyvass L. FB B 10> ALl | rgc pro = Flo * lesing
AB31 EB A VE L o5 - FBCCWDLO| =2 o FBBCASL = rpywsos
Y30 F ) L. 4 FB B DO<11> FBC_D11 FBCcowol| F23 FEB B VE L 1 o5
FB A BA<0> s o8 FB B 12> A8 A22 oo
Y34 FB A UMA<5> 95 75 FBC_D12 FBC_CVDL2 _»_FB B BA<O> o 5 0
V&2 s o 75 FB B DQ<13> B | Fec D13 FBC_OMDI3 | 2 FB B UWASS> T 75 o5
FB A MA<12> 74 05 o 75 FB B 14> Cl1 | rBc D14 Bl7 __ B
AA30 FB A DRAM RST > | FBC_CMVD14 - B MA<12> o 75 o5
-> o [COT> 74 55 o 75 FB B 15> C10 | rpc D15 F F24 FB B DRAM RST
AA32 FB A MA<7> D12 = BC_CMDL5 - o [COT 75 55
V33 s o 75 FB B DQ<16> FBC_DL6 FBC_CMDI6 | ©25 _  FB B MA<7> 08
| Y88, FBAMMSIO>  mpmy e ‘R8200 FB B 17> E13 E22 oD
e os sq@yFB B DO<17> o o =° | FBC D17 FBC_CMD17 —»_ FB B MA<10> 75 95 'R82
_» FB A CKE [0 7 10K FB_B 18> F17 <o v jlesing 50
Y31 = 00 95 75 FBC_D18 FBC_CMD18 _» FB B CKE ] . 10K
B A MA<O> 140 ow o 7 FB B DO<19> F15 B22 ™
= FB A MA<O> . e FBC_D19 FBC_CMD19 _» FB B MA<O> o = % o .
35 FB_A MA<6> ne |RE201 21 o7 FB B DQ<20> F16_| Fec D20 FBC OVD20 | A9 FB B MA<O> oD 7 0 'R8251 b
oS s EBAMMSE> oy s 10K o 75 FB B DQ<21> E16 | Fpc p21 FeC CMD21 | D22 FB B MA6>  rn s e 10K :
FB A LMA<2> 74 95 116w FB B 22> F14 D20 5%
V30 FB A MA<S8> NE-LF = os sq@yFB B DQ<22> o o "% | FBC D22 FBC_CMD22 _» FB B LMA<2> o s 0 5% W
05 Fo A Lvacas 74 95 5 402 o5 75 FB B 23> F13 | Fpc D23 FBC CvD23 | E19 > FB B MA<8> 1o 0 22‘5—26 =
50 T 74 95 95 75 FB B 24> D13 | pgc poa FBC_OvD2a | D19 o FB B W3 @@ e
33 A o 75 FB B DO<25> AL3 | Fpc D25 FBC cves | F18 o FB B MA<1> o, 75 o5
| B3, NCFBAMKSI3> 5oy FB B DO<26> B13 clo = =
AB30 B A BAco~ o5 75 FBC_ D26 FBC_CMD26 _» NC FBB MA<13> o
AB33 e % 75 FB B DO<27> Al4 | FBC_D27 FBC VD27 | F22 o FB B BA<2> T 75 o
_»_ NC FBA OvD28 ” o5 75 FB B DQ<28> Cl6 | rgc peg @3 N
T33 ) NG FBA CMD29 . = > | FBC_CMD28 - FBC CMD28 I
WS NC FBA OMDBO o 75 EB_B DO<29> FBC_ D29 FBCOM2o | B20  NCEBCOMIRO o
- ” o 7 FB B DO<30> B16 | rBC D30 FBC_CM30 | A20 NC FBC CMD30 e
T32 FB A CLK P<0> 74 05 e FB B DOx31> e FBC E17 FB B CLK P<0
<
3L o FBACKNO>  ypm v o 75 FB B _DQ<32> D24 | e pa2 i e > 75 0
AG31 FB A CLK P<1> e o 0s 75 FB B DO<33> 026 | rpc pe3 FgchLKO 3 ok ';‘<$> 75 05
AGO | FBACKNI> s B FB B DO<34> E25 | rpc pas Beaw =2 <1> 7 o5
. FB B 35> F25 | rgc pes FBC CLKL* 5, =2 o FBBCOAKNI> = rogmy7s s
P30 FB A L<0> 4 o5 95 75 FB B 36> F27 | rBc D36
.| F11
P32 FB A L<1> - 95 75 FB B DQ<37> E28 | ppc pa7 E:QDQVU oio E: : t<g> 75 o
J30 FB A L<2> 405 o5 75 FB B DQ<38> F28 | rgc pos C_DoML | - <2> 75 o5
H34 FB A L <3> aos 95 75 FB B 39> D29 | ppc pao EBQDQNE W’%@ 75 95
AF32 FB A L<4> o 05 9 75 FB B DQ<40> A25 | rac D40 BC_DQVB = - L< > 75 05
AF3S FB_A L<5> o 05 05 75 FB B 41> B25 | rgc pa1 ESE,DQ\M e — <4> 75 95
AL32 FB A L<6> 24 05 9 75 FB B DQ<42> D25 | ppc pa2 > DQvB 4 — t<2> 75 o
AL34 FB A L<7> 4 oS o5 75 FB B DQ<43> 26 | rpc a3 FBC_DQVS | -7 <6> 75 o5
05 75 FB B 44> @8 | rpc pas FBC_DQW FB B L<7> 75 95
N32 B A 0> . o5 75 FB B DQ<45> B28 | rpc mus D9
L35 FB A 1> o os 05 75 FB B 46> A28 | Egc D46 FBC_DQS_RNO 810 FB B 0> 75 95 83 78 76 73 71 s PP1V1 SOGPU REG
H31 FB A 2> 4 05 05 75 FB B 47> = FBC_DQS_RNL — FB B 1> 75 95 L8290
@35 FB B DO<48> E29 FBC_DQS_R\2 FB B 2> 15 o5
FB A 3> 74 85 95 75 FBC_D48 FBC B14 e B 3 FERR- 220- OHM
DOS_RN3 >
AD32 EB A 4> e o5 05 75 FB B 49> F29 | rpc pag - DQB_| T.%@] 75 95 PPLVL G EBPLLA
A4 B A . e 53 78 76 73 71 s PPLV1 SOGPU REG o5 75 FB B DO<50> D30 | ppc pso FBC DQS R |2 FB B 4> 75 05 AL WIBree 2 “WED
an H=0.
AJ3L FB A 6> 4 o5 L8200 9 75 FB_B_DQ<51> E31 | pgc ps1 FBC DQS R\S | on FB B 5> 75 95 CLTAGEST. IV 50
AJ35 FB_A 7> 4 05 FERR- 220- OHM 05 75 FB B 52> 33 | Eac_ps2 E:E,DQS,RNG o E: : §> 75 05
PP1V1 GPU FBPLLAVDDO F 1 (Y 2 o5 75 FB B DQ<53> D33 | ppc ps3 DS RN7 | 1 o FBBRDOS<7>  gmy7sss
N31 FB A 0> N KRR W BTHED. & WM 9 75 FB B_DO<54> F32 | pc ps4
N_NE DTH=0. 0402 i
74 05 KW DTHEO. 2 M o FE B DO<55> 32 | roc pos FBC_DQS_WPO iig FB B 0> 75 05
o5 75 FB B 56> B29 FBC7D56 FBC_DQS_WP1 — FB B 1> 5 o5
o5 75 FB B 57> C29 FBC7D57 FBC_DQS_WP2 i FB B 2> 5 05 —
- FB B DO<58> B3l | rac oes FBC_DQS_WP3 FB B 3> 5 05
NS o FE B DO59> 1| roc ooe FBC_DOs_wpa | E26 FB B 4> e 75 74 73 72 47 5 5 _PP1VB SOGPU J SNS
FB B 60> B32 - FBC_DQs_wps | B26 FB B 5> oo
o5 75 FBC_D60 082 R82941 .
o5 75 FB B DQ<61> C32 | raec pe1 FECLoe e FB B 6> 75 95 6094 R?Zogi
LB FB_B_DQ<62> B34 | rpc p62 FBC_DQs_WP7 FBB = e ik Ll
K 1110w
95 75 FB B 63> B35 | g J19 M- LF ME-LF
1 C_D63 FB_DLLAVDDL 402, 202
160 o [ .- FB PLLAVDDL | J18 T 2
T30 _, FBA DEBUG 402, = R oo ‘
—>- FBC_RFUL* FBC_DEBUG —- FBC DEBUG GPU FB VREF .
K27 o o FBCAL PD VDDQ 4 7 FBC_RFU2 127 ‘
L27 FBCAL PU_GND 5 A FBC_RFU3* FBVREF = = NO STUFF NG SYEE R8296"
FBCAL TERM GND PLACEMENT_NOTE=PI ace cl ose to U8000. 4 FBC_RFU4 CEZIQS ' 1. 02K 2. 49K
5 . “uF . ;
> FBC RS e 116w 116w
2 VE-UF !
40. 2 Neze E:Eigiﬁ* xR 02 , M6h N
PLACEMENT NOTE=Pl ace cl ose to US0O00 w%gﬁv PLACEMENT_NOTE=PI ace cl ose to US000. - =
- a0z GPU FB_VREF_UNTERM L L
2 M mihlENEiw DTH=0. 25 mm -
NO STURF| M NNEGCW DTH=0 23 ‘
295 °
NV &6 Frame Buffer I/F

77 76 75 74 [TRD FB VREF UNTERM
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74 73 72 47 o 3 PP1V8 SOGPU | SNS CRITICAL 75 74 73 72 a7 9 8 PP1V8 SOGPU | SNS xR CA Power aliases required by this page:
%
l A2 |vDDO Us400 VSSo|_A3 l A2 |vDDO Us450 VSSo|_A3 - =PP1V8_SO_FB_VDD
T All |vDDL BGA vss1| ALO0 T All |vDDL BGA vss1| _ALO0 - =PP1V8_SO_FB_VREFA
C8400 * 1 C8401 1 C8402 1 C8403 1 C8404 F1lvbD2 (2 OF 2) Vss2[ GL C8450 * 18451 1 C8452 18453 1 C8454 F1lvbD2 (2 OF 2) Vss2| GL Signal aliases required by this page:
e o Rl e e Fi2lwos  F o vess| iz = L L e F2lom T o vesal @ e auired by (s page:
Sion 2 2 1% 2 1% 2 1% 2 1% ML \vDD4 % g vss4| L1 Sen 2 2 3% 2 1% 2 3% 2 1% ML |\vDD4 % g vss4l L1 ( )
603 402 402 402 402 M2 |vDDs \ vsss| L12 603 402 402 402 402 M2 |vDDs \ vsss| L12 BOM options provided by this page:
‘ ‘ ’ L VDD6 g 8 vsse| V3 ‘ VDD6 g 8 vsse| V3 VRAMA
V11 \vpD7 o < vss7| V10 1 [ V11 |vDD7 o < vss7| V10
= [SEN] = S
KLvopro 7 Q9 vssaol I1 KLjvooao 9 @ vssao| J1
1 Ki2 lvopar  § o vssall 912 1 Ki2 lvopar  § o vssall 912
) )
AL g3 v Bl INRY, s vssqo| Bl
1C8410 | CB415 Ty x VSO 1C8460 |t CB465 o § X -
—— 0. 1uF 0. 1uF VoDQL - @ vssQL ——0.1uF ——o0 1uF VODQL - @ vssQl
[c1 lvopce vssce| B9 T, T, [c1 [vopge vsse| B9
C4 \VDDQB vssqa|_B12 xR xR C4 VDD vssqg| B12
[e-H\V/>'»'et vssqu| DL ) ) WB400. 31 WB400. 312 9 |vDDQ# vssqu| DL
Connect to designated pin, then GND c12 v Vssg D4 Connect to designated pin, then GND ¢12 \DDGS Vssg D4
El Vv o] 1 El |VDDQs vssgs| D9
74 75 72 47 5 5 PPLVB_SOGPU I SNS ! = A ves o1z 75 4 73 72 47 5 o PP1VB_SOGPU | SNS , = lea oo veso o1z
’ ’ E9 |vDDQB vssge| 2 ’ ’ éEg VDDG8 vssge| &
E12 |vDDQO v Gl1 12 |VDDQO vsso| GL1
C8420 * 108421 1.C8422 18423 1.C8424 18425 1 C8426 34 S5 L2 C8470 1.C8471 18472 1.C8473 1C8474 1 C8475 1 C8476 34 v o vss Cﬁ L2
10UF 0.1uF ——o0.1uF —-o0.1uF 0.1uF ——0.1uF —l—0 1uF VDDQLO VSSQLO 10UF 0. 1uF 0.1uF ——o0.1uF — 0. 1uF 0.1uF —o0. 1uF DOQL QL
o3 v Y T, i v T, i T, i J9_jvooQL1 vssQui L1l o3 v v Y T, i , 1oV T, J9_jvooQL1 vssqQuy L1l
2 2 2 2 2 2 2 2 2 2 2 2
o5 i3y i3y i3y i3y i3y i3y NL \vDDQL2 vssQiz PL o5 i3y i3y i3y i3y i3y i3y I [voogr2 vssQu2| PL
| N4 vDDQ13 VvssQL3| P4 | N4 vDDQ1L3 vssQi3| P4
= o N9 IVDDQL4 vssQual P9 ¢ = .JﬁvDDQl4 vssQu4| P9 o
74 279 GPU FB_A_VREF_DI V = N1z VDDQL5 vssQLs| P12 74 27 0 GPU_FB_A_VREF_DI V = N12 |vDDQL5 vssQLs| P12
| Rl vDDQL6 vssQiel T1 [ VDDQL6 vssQie| TL
R8430* R8433* R4_vDDQL7 vssQL7| T4 R8480" R8483* Ré_vpbpQL7 vssQu7| T4
549 549 RO |vDDQ18 vssQLg|_T9 54130 54130 [Ro VDDQL8 vssQLg| T9
118w Y %E& R12 |vDDQL9 vssQiol T12 EC HEEY R12 |vDDQL9 vssQio| T12
262 02 VL |VDbQ@Ro 02, 202 V1 [vpoeo
V12 [vooge1 = L V12 lvDDQe1 =
. FB A0 VREF HL |VREFO . FB Al VREF HL |VREFO
FB A2 VREF . H12 |VREF1 FB A3 VREF . H12 |VREF1
R8431' R8432'| |' CB431 R8434' R8435" 8432 R8481" R8482'| |' CB481 R8484* R8485'| |' CB482
1.33K 931 9, J1UF 1.33K 931 9, J1UF 1.33K 931 9, 01uF 1.33K 931 9, 01uF
118w 118w 2w 118w 118w 2 1/ 16W 1/ 16W 2 & 1/ 16W 1/ 16W 2 &
M- LF M- LF 5 M- LF M- LF o5 M- LF M- LF 5 M- LF M- LF o5
02, 202 , 02, 202 , 202, 202, 202, 202,
= = = FB A2 VREF UNTERM L = = = FB A3 VREF UNTERM L
FB A0 VREF UNTERM L FB Al VREF UNTERM L
FB, A CLKO TERM FB A CLK1 TERM
VRAMA VRAMA VALTAGES0. oV @400 | B @400 RAMA VRAMA @450 DJs @450 D
PE
R8440" R8442" R8444" R8446" SSMENLSFEE S e R8490" R8492" R8494" SSMBNLSFEAPE SSNBNISFEAPE
121 121 —
e 12 12 243 75 75 73 [Ty _FBLVREF_UNTERM e % 5 s 12 73 [Ty _FB_VREF_UNTERM
1/ 16W 1/ 16W 1/ 16W 1/ 16W 77 76 :I;:llz\év :I;:llz\év :I;:llz\év 77 76
5 5 5 it 2 5 5 5
a6z ) Vb2 ) v 62 N v 55 N e 2[G7 ST s|G 402, 402 , v 202, 2[G” STy s|[G7 S
'R8443 'R8445 ‘R8447 = 'R8493
121 121 243 oM T = 121 oM T = =
iew iew iew CRI Tl CAL 116w CRI Tl CAL
M- UF M- UF M- UF M- UF
, 402 , 402 , 402 , 402
o5 74 73 [TR) FB A MA<O> > K9 us400 pwo| E3 FB A L<3> 73 95 o5 74 73 [TR) FB A MA<O> > A0 us450 pwo| E3 FB A L<7> 73 95
o5 74 72 [Ty_EB A MA<1> > HI1 BGA pvi| _E10 FB A L<2> 73 05 o5 74 72 [Ty_EB A MA<1> > AL BGA pvi|_E10 FB A L<5> 73 05
95 73 [T FB A LMA<2> > K10 (1.0F 2) pwve| N10 FB A L<0> 73 95 95 73 [T FB A UVA<2> -> A2 (1ICF 2) pwve| N10 FB A L<6> 73 95
95 73 [T FB A LMA<3> > M é ) Diva|_N3 FB A L<1> 73 905 95 73 [T FB A UMA<3> > A3 % = DvB[_N3 FB A L<4> 73 95
o5 73 [Ty-FB A LMA<4> > K4 ] g M ool B2 o o FB A DO<24> o> 7 o5 os 73 [Ty-FB A UMA<4> - A4 ] g M ool B2 FB A DQ<59> 25 05
FB_A_LMA<5> > H2 95 73 FB_A_UMVA<5> > A5
95 73 [TR>- —> B3 FB A 30> o> > B3 FB A 58> 73 o5
o574 7 FB A MA<6> > K3 ol 2% g FBADOS0> e o o0 0574 7 FB A MA<6> - A6 bt
M FE A NA<TS —> L4 59 De| C2 «—s FB A DO<20> o> 72 5 ™ FB A MA<7o —»> . S g DRl C2 FB A 63> 73 95
95 74 73 [TR) - SN DQe|_C3 FB A DQ<31> 73 05 95 74 73 [Ty - SN pQe| 3 FB A DQ<60> 73 05
os 74 7> [TID-FBA MASE> G . E2 2 os 74 7> [TID)-FBA MASE> - )93 E2 FB A DO<57>
FB A MA<O> Wi & © DY E2 o o FBADQ28> g3 FB A MA<O> > & © DQ4 7 0
9% 74 73 [T FE A MA<10S >~ od DQs|_F3 FB A DQ<27> Cer> 72 o5 9% 74 73 [T FE A MA<10S - od Dos|_F3 FB A 56> 73 05
o FB A MA<11> -~ L9 § g DB F2 o o FBADO25>  cpry 70 o FB A MA<11> - L9 § N i FEA 61> e e
gy DT ® U Dl & o ¢ FBADO26> cpry7ass R D A e ™ e oo & ES A DO<02> "
77 [T —> 13 [ DELBLL o 4 FBA DO<20> D 72 0 7473 [T B A I —> 73 M bqsl_Bll FB A 40> 73 o5
o5 74 73 [TR)-FB A MA<12> -> DO BIO o o FBADO22>  cpm s % 74 73 [TR) Macl2> > AL2/ ol pQo|_B10 FB A DQ<47> 70
95 73 [TN) FB_A CLK P<0> > Ji1i DQLo| Cl1 —> FB_A DQ<21> CE> 73 % 95 73 [TN) FB_A CLK_P<1. > J11 |ck DpQio| Cl1 FB_A 46> 73 905
o5 72 [Ty-FB A CLK N<0> > J10 D1l Cl0 o o FB A DQ<23> B> 7 55 o5 72 [Ty FB A CLK Ne1 > J10-ck+ DQL1| C10 FB A 45> 73 05
74 72 [Ty -FB_A CSO L > F4 pQL2| Ell FB A DO<19> 73 98 74 72 [Ty -FB_A CSO L > F4csox DQL2| E11 FB A DQ<42> 73 05
95 74 73 [Ty FB_A VE_L > H4, DQ13| F10 FB_A 18> 73 95 9s 74 73 [Ty-FB_A VE L > HAJWe* § DQL3| F10 FB_A 44> 73 95
o5 74 73 [Ty _FB A CAS L » F9 DQ14| F11 FB A DQ<16> 73 95 o5 74 73 [Ty _FB A CAS L »  F9jcast E DQL4| F11 FB A DQ<43> 73 95
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RS p— RS p— 95, LuF 77 (ooT—CGPU XTALQUTBUFE - DL | XTAL_OUTBUFF MOB_CLKOUT KW o o NCGPUMOB CLKOUT N ey 77
§220 o - ~ MoBCTia [ V8 o o NCGPUMGB CTL3 &
G 2 e o5 77 [Ty GPU_CLK27M SS . D2 | XTAL_SSIN Moe oe Y8 NC GPU M OB _DE “
 DE | > o 5 NG GPL a7
i Mo Do [ 1 o o NC GPU M OB D<0> & 7
L8640 MoBDL | 2 o o NC GPU M OB D<1> T 7
8378 76 73 71 8 _PP1V1_SOGPU REG FERR- 220- OHM - Mo D2 | B o o NC_GPU M OB _D<2> T 7
m 2 PP1VI GPU VID PLLVDD F i S0m MoB D3 | AB3 «—> NC GPU M OB D<3> a7
os0z MNRESWETHES. 2 T MOoB D4 | AB2 NC GPU M OB D<4> ”
C8643 * e C8640 * 1 C8641 MBDs | ABL o L NCGRUMOBDSS> e
. - . 4 ) ACA
4. 708 4.7UF —— 0, 1uF M OB D6 NC GPU M OB D<6> 7
sV, e 5 2 L& MoB D7 | ACl o o NCGPUMOB D<7> B> 7
603 603 202 M oB_D8 | AR «—> NC GPU M OB D<8> a7
Mo Do | AS o o NC GPU M OB D<9> & 7
M 0B Dlo | AES NC GPU M OB D<10> 7
- M OB D11 | AE2 NC GPU M OB D<11> i
mos p12 | W NC GPU M OB D<12> .
Mos D13 | V6 o o NCGPUMOBDI3>  myn
Y6
M OB_D14 «—> NC GPU M OB D<14> & 7
Mos D15 | VB GPU_STRAP<0> - NV 86 GPIO MO M sc
MoB D6 | W o o  GPU STRAP<1> a7 SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 200§
V7
M 0B_D17 GPU STRAP<2> i
M 0B_HSvnG | WL NC GPU M OB HSYNC . NOTI CE OF PROPRI ETARY PROPERTY
M OB_VSYNC ve NC GPU M OB VSYNC 77 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
s eumaer REREES Y & SR e T PossEsSar
BS GPU TDI CDE P
THERVDP B4 - @ e | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
THERNMDN > GPU TDI ODE N OO0 48 77 96
g Il NOT TO REPRODUCE OR COPY I T
PGOOD_OUT* = > TP _GPU PGOOD QUT L o> 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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Native Func

GPI Cs

Renaned signal s

Unused signal s

| | GPl CGs el
GPU_XTALOUT _
N Uoo | O \ C hpoe | i = PUXTAL v g NG CPU SPDIF _ — NCGPUSPDIE 7 77
— NCCGPUGPIOO 67 1776 _NC GPU GPI O 15 _ NC GPU GPI O NAKE BASES TR NO_TEST=TRUE
| | = NAKE_BASE-TRUE T T — 15 76 77 95 77 76 GPU CLK27M —  GPU CLK27M NC CPU HDA SDI
DP_EG HPD HPDC ; DVI_ MODEO VAKE BASE=TRUE VAKE_BASE=TRUE 76 77 9 NC CPU HDA SDI o7
T : DP_EG HPD am e 7 e 76 _GPU GPI O 16 | -~ \ EG DP CA DET U CLKD MAKE_BASE=TRUE NO_TEST=TRUE
p— G D ” o5 77 76 GPU_CLK27M SS —_GPU CLK27M SS 76 7776 _NC_CPU HDA SDO NC CPU HDA SDO
TP LVDS EG BKL PwhC0-_BL_PYW ‘ TP LVDS EG BKL PWM NC GPU GPIO 17 | MOM _DETECTO | VAKE_BASE=TRUE 7% of AKE_BASESTRUE e 76 77
T VAKE BASE-TRUE e 7 = NC GPU GPI O 17 76 7 96 77 76 a5 GPU_TDI CDE P __ GPUTDIOE P NC CPU HDA SYNC -
EG LCD Py EN | LCDO_VDD | 06 LoD PYR EN "DV MODEL ] VAKE_BASE=TRUE A e g o NC CPU HDA S NC CPU HDA SYNC -
. . e BASESTRE 78 77 84 7776 NC GPU GPI O 18 i — NC GPU GPI O 18 76 77 96 77 76 48 GPU_TDI ODE N —  GPU TDICDE N NC CPU HDA BCLK. -
LCDO_BL_EN - ——  NAKE_BASE=TRUE VAKE_BASE=TRUE 48 7 %d® _ NC CPU HDA BCLK 76 77
EG BKLT EN EG BKLT EN NC GPU GPI O 19 HDM _DETECT1 MAKE_BASE=TRUE NO_TEST=TRUE
‘ ‘ TAKE BASEZTRUE 7 77 84 e ! ! _NC GPU GPIO 19 76 77 7776 _NC_CPU HDA RST L _ NC CPU HDA RST L
TP_GPU_GSTATE<0>: Vi Bo | TP GPU GSTATE<0> 16 77 776 NC_GPU GPIO 20 HPDD : _ NcGUGPIO20 LVDS EG DDC aL NC EBA Mo ro-TETIRE o
U PO 6 | Vi DL | — i ey oo i P ‘ = WAKE BASESTRE e o L e K — LVDS EG DOC ALK 777551 NG FBA MA<13> NC FBA MA<13> 7 77
] | — e EASS:T&SJETATE<1> e NC GPU GPIO 21 : — NC GPU GPI O 21 76 77 8178 77 LVDS EG DDC DATA — LVDS EG DDC DATA NC FBB MA<13> NO-TESTTRUE
VI D2/ MEM VI D — ——  NAKE_BASE=TRUE MAKE_BASE=TRUE 77 78 81 s NC FBB MA<13> 7377
GPI O7_FBVDD ALTVO . — GPI O7_FBVDD ALTVO 6 17 83 e NCGPUGPIO 22 1 SWAPRDY_A ‘ NG GBU 1 O 22 - NAKE_BASE=TRUE NO_TEST=TRUE
VAKE_BASE=TRUE e ey Ghl 76 77 o 75 77 DP_EG DOC CLK __DP EG DDC OLK ;7 7172 _NC FBA CMD28 NC FBA OMD28 N
! ‘ s NGUGO2s | @ : NC GPU GPI O 23 DP_EG DDC DATA o o oo NO-TESTTRUE i
— = _ 76 77 81 78 77 — DP EG DDC DATA NC FBC CMVD28
SMC GEX OVERTEMP' R L THERM . SN GEX OVERTENP R L o | l VAKE_BASE=TRUE NO_TEST=TRUE NAKE_BASE=TRUE 77 78 81 C EBC Ovpe R NC FBC CMD28 [
I I — MAKE_BASE=TRUE ! I CVD2
svC_GExX_THROTTLE, R 1FAN SMC_GEX THROTTLE R L 6 7 . } Unused | 2C Buses MR T R NG TEST=TRUE NG FBA = 777
VAKE_ BASESTRUE NC FBC CMD29 o2
FB VREF UNTERM . VEMLVREF w __  FB VREF UNTERM 1 7 75 76 12 ' | T R BT TESTETRE NC FBC 9 7 77
= e ‘ 76 77 NC GPU 1 2CC SCL NC GPU 1 2CC SCL 7776 73 _NC FBA CMDB0 NC FBA CMDBO
Py vooRe vipp | SH ST : —  GPU VOORE VI DO I VAKE_BASE=TRUE NOTESTSTRE 7 — ke_pAse=TRUE NOTESTTRE 7
i i ——  WAKE_BASE=TRUE [ 7o 77 e ' ' 78 77 NC_GPU | 2CC SDA — NC GPU | 2CC SDA NC FBC CMD30
GPU VCORE VI D1 AC_DET GPU VOORE VI D1 MAKE_BASE=TRUE NG_TEST=TRUE — 7T e BASESTRUE AT NC _FBC CMD30O 777
‘ = e
PWR_CTLO VAKE_BASE=TRUE oo 76 77 70 ! 78 77 NC GPU | 2CD SCL NC GPU 12CD SCL 7778 18 _NC GPU ROM CS L NC GPU ROM CS L
GPU VOORE VID2 - ! GPU VCORE VI D2 6 77 7 ! ! MAKE BASESTRUE NO_TEST=TRUE 77 T MAKE_BASE=TRUE NG TEST=TRUE e
T WAKE_BASE=TRUE j(e8ing o ‘ 76 77 NC_GPU | 2CD SDA NC GPU | 2CD SDA - NC FB A CS1 L
PWR_CTL1 ! | = 7 73 NC FB A CS1 L
TP_GPU VCORE VI D3 - TP GPU VCORE VI DB o NAKE_BASE=TRUE o TESTSTRIE 7 e e e e 7577
nf i‘ St ; NAKE, BASE=TRE 78 77 ’\EAgEUASlEZTiEE SCL — NC GPU | 2CE SCL 7778 73 _NC FB B CS1 L — NCFBBCSL L
Co ra _BASE= NG TEST=TRE  — B — AKE BASE=TRE RS 77
g ps 75 77 NC_GPU | 2CE_SDA NC GPU | 2CE SDA o HIesTTRE
Physi cal MAKE_BASE=TRUE o TESTSTRE
St ¥a ing Pin Strappi Bit 3 i i ; ; : ' o NCGPUY | 20H SCL NC_GPU | 20H SCL 77
ppi ng appi ng Bi Strapping Bit 2 Strapping Bit 1 Strapping Bit 0O N on NG TEST=TRUE
0170 77 76 70 60 s o« _PP3V3_SOGPU ROM_SO XCLK_277 TVMODE] 2] TVMODE] 1] TVMODE] 0] T e e T 2a sha 7 m TP LVDS EG B CLK P — TP VDS EGB QK P _—
) TP_LVDS EG B CLK_N
auT NO STUFF ROM_SCLK PCI_DEVI D) 4] SUB_VENDOR SLOT_CLK_CFG PEX_PLLEN_TERMLOO 12CS ties into SVBus connection page et TELVDS BG B CLKCN 7o
s X i (12CS requires pullups even if not used NC LVDS EG A DATA P<3>
F€827%7K Rg7gogz Rg79:|_9 :‘L< ROM_SI RAMCF( 3] RAMCF(J 2] RAMCFQ 1] RAMCEQ 0] ) 77 NCLVDS EG R — NC LVDS EG A DATA P<3> I
i ] ] 7 NC LVDS EG A DATA N<3> NC LVDS EG A DATA N<
il L x STRAP 2 PCI _DEVI D] 3] PCI _DEVI D] 2] PCI _DEVI D] 1] PCI _DEVI D] 0] o7 NG LVDS EG S 3> -
! ity fyits NC LVDS EG B DATA P<
402 202, 202, STRAP 1 3G O_PADCF( 3] 3G O_PADCF( 2] 3G O_PADCF( 1] 3G O_PADCF{J 0] o7 NCLVDS FG 3> S NC LVDS EG B DATA P<3> s
STRAP 0 USER{ 3] USER{ 2] USER{ 1] USER{ 0] T e AANSSE =—NC LVDS G B DATA N3z o
== NG TESTETRUE
Strap S1/S2 Bit[3:0] PU PD Rval Strap S1/S2 Bit[3:0] PU PD Rval G96 M OA_DE and M OA_D<9..0> are used as Debug Port.
0 0000 PD 5k 8 1000 PU 5k NC GPU M OA CLKOUT P
1 0001 PD 10k 9 1001 PU 10k 77 76 NC_GPU M OA e = NoCPUMOA aKaUT P .
2 0010 PD 15k A 1010 PU 15k 177 NC_GPU M QA CLKOUT N _ NC GPUMOA CLKQUT N .
3 0011 PD 20k B 1011 PU 20k NG GPU M O CTL3 NO-TESTTRE
4 0100 PD 25k C 1100 PU 25k 77 76 NCGPU M OA e = NocUMOACT o
5 0101 PD 30k D 1101 PU 30k 7776 TP_GPU M OA DE — TP GPUMOA DE 76 77
— 6 0110 PD 35k E 1110 PU 35k TZAK;EUASEI\;Tgf D<9..0
7 0111 PD 45k F 1111 PU 45k 70 Lo s — CGPUMOAD<9..0>
8175 77 76 70 69 8 & PP3V3_S0GPU 7 76 NSAKEDEUASQ/]TQ; CLKIN — NC GPU M OA CLKIN 6 7
_BASE= NG TESTZTRUE
ool o PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CA BOM OPTI ON o N e D14 10> = GPUMOA Deld. . 10>
UF STUFE - BASE- NG TESTETRUE
R8701!| R8703! R8705 11450378 1 RES, MIL FI LM 1/ 16W 45. 3K, 1, 0402, SMD, LF R8708 VRAM 512_SAVSUNG 7 76 NSAKEDEUASQ/]T%E HSYNC — NC GPU M QA HSYNC 76 77
_BASE= NO_TEST=TRUE
45.3K 10K 10K 11450368 1 FES, ML FILM 3/ 16W35. 7K. 1, 0402, SND, LF R8708 VRAM 512_HYNI X 77 76 NC_GPU M OA VSYNC — NC GPU M OA VSYNC 7
1/ 16W 1/ 16W 1/ 16W = ~ NO_TEST=TRUE
M- - -
4552 M:AE;Z M:AE;Z 114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SMD, LF R8708 VRAM 512_Q MONDA @6 HDCP ROM APN i s 341S2272, bl ank device is 335S0574. NC GPU M OB CLKIN — NC GPU M OB CLKIN 76 77
11450343 1 RES. MIL FILM 1/ 1620, 0K, 1, 0402, SV, LF R8708 VRAM_256_SANBUNG vt NO_TEST=TRUE
T 0102 S0, 1256 NC GPU M OB CLKQUT P _
o@D CPUSTRARS0> ’ 11450331 1 RES, ML FI LM 1/ 16W 15. OK, 1, 0402, VD, LF R8708 VRAM T e et NO_TEST=TRUE NEGPL M OB CLIKEUT R o
76 GPU STRAP<1> i RAM_256_HYNI X NC GPU M OB CLKOUT N — NC GPU M OB CLKOUT N
@ e I IR o7 U 27MHz Cryst al A e "
75 @y GPU_STRAP<2> - b VRANL1024_SAVBLNG NC GPU M OB CTL3 — NC GPUMGCB CTL3 76 77
11450361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SMD, LF R8707 VRAM 1024_Q MONDA ’\EAK;EUAS;T;E oe NO_TEST=TRUE
woner| L C o T e oo .
R8702'| RB704'| RB706 R8383 NC GPU M CB D<14..0> o estmEe  — GPU M OB D<14..0>
: - BASE=TRUE -
QK 16%3653459,79, 69,68,63.69 59, PP3V3_ SO 95 77 76 GPU_CLK27M . 1 2  GPU CLK27M XTALOUT_R NC GPU M OB VSYNC —
e 8751 %0 G0y s S S0 5] o A NO STUFF M%A coune ST NC GPU M OB VSYNC 76 77
z o179 7778 70 w0 o s PP3V3_SOGPU R8782t  Mb¥ CRITICAL | NC GPU M B HSYNC = NCCPUMGB HSWNC .
M:l%% Y8780 L=xnc i
= 1 '\é\/ ~
1 MhiZ e
102,
R8750" 1 1 1
750" R8751') R752' R7S53 - e RraleuT Unused d ocks
:/Flg{z& %12{73 118w 118w GPU CLK27M SS
- CLF MF-LF MF-LF 95 77 76
4 PP3V.
oz w0z w0z “0r 8179 77 76 70 00 8 s PP3V3_S0GPU 76 _GPU XTALOUTBUFF
1 f
8178 77 DP_EG DDC CLK Rszgzi RS;%Z R8780
e o
51 75 77¢gr DP_EG DDC DATA 118w 118w
o170 77 76 70 00 s s _PP3V3_SOGPU oot e
DP_CA_DET_EG FET o205 [Ty-DP 16 DOC QLK 2
DP_CA DET_EG FET @77427 - TN 0P |G ODC DATA - SMC GFX_OVERTEMP R L R8798 o . 2 SMC GEX OVERTEMP L .
R8742t B> 5% 17 16W NF-LF 402 QoD 42
742 SCD- VESM HF 778 SMC_GFX _THROTTLE R L R8799 o . 2 SMC GFX THROTTLE L w2 =
1% -« SSMBK15FV 5% 1/ 16W MF-LF 402 jieeng =
%’{E'lb\'év 5 EG LCD PWR EN [y 7o 7 o
402 =3
) EG BKLT EN 76 77 84
» EG DP_CA DET o, T4]o DP cA DET 1o o1 02 00 e D6 GPI s & Straps
~ P < GPI O7_FBVDD ALTVO @ 7 7 8
SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 200§
FB VREF UNTERM [y 72 74 75 70 77 =
R8743 NOTI CE OF PROPRI ETARY PROPERTY
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Page Not es

Power

- =PP1V8_GPU_| FPX
- =PP3V3_GPU_| FPCD_| OVDD

. . . Sum of peak currents: 240mA
aliases required by this page:

70 8 PP1V8_GPUI FPX

Si gnal
(NONE)

aliases required by this page:

BOM options provided by this page:

( NONE)

GPU | FPEF_RSET 78
GPU | FPCD RSET 78
GPU | FPAB RSET 78

- 83 76 73 71 8 PP1VL

oM T

L8800 ! .
FERR- 220- OHM ?mA peak per diff pair
: 2 , T peak for all ‘pairs PP1V8 GPU | FPAB | OVDD F
M N LI NE W DTFRE. 4 rm
0402 M NNEGCW DTHE0. 2 mm
C8800 * 8801 * 8803 * VorTAGES. BY
4. 7UF 0. 1UF —— 0. LUF ——
0% 2006 — 2006 ——
o3 oV oV
CERM 2 CERM 2 CERM 2
508 05 a0z
L Pl ace at A® Pl ace at AGLO
= AGO
AGLO
L8805 s PP1V1 GPU | FPCD | OVDD F A8
FERR- 220- CHM AK8
1 2 , S0 peak o PP1V8 GPU | FPAB PLLVDD F ;s PPLV1_GPU | FPEF | OVDD F AE7
0402 M N-RECK-W BTHEO, 5 AD7
VOUTAGEST. 8V
C8805 * C8806 * AK9
4. 7UF 0. 1UF
29 200 75 GPU_| FPAB_RSET A1
AJ9

7s PP1V8_GPU | FPCD PLLVDD F
76 GPU | FPCD RSET ¢
7s PP1V8 GPU | FPEF PLLVDD F

PP1V1 GPU | FPEF | OVDD F 5

PP1V8 GPU | FPEF PLLVDD F 45

Power inputs nust be pulled down if not used

1

L8815
FERR- 220- OHM

160mA peak

7a GPU | FPEF RSET —> ALl
L8810 ’ ;
FERR- 220- OHM ?mA peak per diff pair
S0GPU REG ' 2 , ' peak for all pairs ,_PP1VI GPU | FPCD I OVDD F__ o
M N_LI NE_W BTHE0. 4 mm
0402 M N_NEGK W DTH=0 1 mm
B 81 77,
C8810 * C8811 ¢ c8813 1| VATEL LVDS EG DDC CLK GL
4.7 0. 108 —— 0. 18 81 77 LVDS EG DDC DATA A
6.3V 1oV 1oV
CERM 2 CERM 2 CERM 2
603 202 202
L Place at AJ8 Pl ace at AK8
E3

1 2CS nust
| 2CS addr

77 NC GPU | 2CC SCL

be pulled up if not used ” NC GPU | 2CC SDA

fixed at Ox9E, Ox9F

PP1V8_GPU | FPCD PLLVDD F 75

0402

c88

16 i
0. 1UF

M N_LINE_W DTH=0. 3 nm
M N_NECK_W DTH=0. 2 nm

VOLTAGE=1. 8V E2

a2 SMBUS SMC 0_SO0_SCL
04 53 4 45 42(Py SMBUS SMC 0 SO SDA o o FE1 |

94 53 48 45

1 2CS nmust be pulled up if not used.
1 2CS addr fixed at Ox9E, OX9F
7 NC GPU | 2CH SDA F6
[€3

77@NCG:'UIZCHSCL —>

81 77 (B DP EG DDC CLK G3
Q2

81 77¢BI) DP_EG DDC DATA —

F4

e NC GPU 12CD SCL .
G5

7B NC GPU 12CD SDA —

7 NC GPU | 2CE SCL D5
> NC GPU I2CE SDA o o  E5 |

AJ12

GPU DACA VDD

AGT

i

uso0o0
NBIP- GS
BGA
SYMBOL 5 OF 9

FPA_I OVDD
FPB_I OVDD
FPC_| OVDD
FPD_I OVDD
FPE_I OVDD
FPF_I OVDD

FPAB_RSET

FPCD_RSET

FPEF_RSET

| 2CA_SCL
| 2CA_SDA

| 2CC_sCL
| 2CC_SDA

1 2Cs_sCL
| 2Cs_SDA

| 2CH_SCL
| 2CH_SDA

1 2CB_SCL
| 2CB_SDA

1 2CD_SsCL
| 2CD_SDA

| 2CE_SCL
| 2CE_SDA

DACA_VDD

DACA_VREF
DACA_RSET

DACB_VDD

DACB_VREF
DACB_RSET

DACC_VDD

DACC_VREF
DACC_RSET

FPAB_PLLVDD

FPEF_PLLVDD

FPCD_PLLVDD

| FPA_ TXC_AMIL | LVDS EG A OLK P o> o o5
| FPA_TXCr |, AMI2 . LVDS EG A CLK N D o 5
IFPA_TXDO, AMB LVDS EG A DATA P<O>  pyymy aa o
| FPA_TXDO* |5 A8 LVDS EG A DATA N<0> [T o s
1 FPA_TXDL_AMIO VDS EG A DATA P<i> oD o %
IFPA_TXDL* AV LVDS EG A DATA N€1>  qomy aa o
| FPA_Txpe|_ AK10 LVDS EG A DATA P<2> ooy aa ss
| FPA_TXD2* | AL10 LVDS EG A DATA N<2> 84 95
| FPA_Txpg|_AKLL NC LVDS EG A DATA P<3> .
| FPA_TXD3* | AL11 NC LVDS EG A DATA N<3> o 77
I1FPB_TXQ_AP13 TP LVDS EG B OLK P o
| FPB_TXC* |, ANIS | TP LVDS EG B CLK N oo 7
IFPB_TXD4| AN8  LVDS EG B DATA P<O>  pymy aa o
Y=
| FPB_TXD4* —-»> LVDS EG B DATA N<O> [ 84 o5
| FPB_TXD5 AP10 > LVDS EG B DATA P<1> [Ty 84 95
| FPB_TXD5* | ANLO _» LVDS EG B DATA N<1> o> o o5
| FPB_TxDe|_ARL1 LVDS EG B DATA P<2>  yopm oa o5
| FPB_TXD6* | ARLO LVDS EG B _DATA N<2> 84 95
1 FPB_TXD7|_ANLL . NC LVDS EG B DATA P<3> .
I FPB_TXD7*(, APLL | NC LVDS EG B DATA N<3>pymy 7
IFPC_AUX | AP2 |  DP EG AUX CH P
I FPC_AUX* (5,8 0 DP EG AUX CH N
IFPC_LO| AW DP EG M. P<0> oo o o
IFPC_LO* 5AY . DP EG M. Nk0> o o %
IFPC L1 AS  DP EG M P<l> oo o1 9
IFPC_L1* nAMB | DP EG M. N<1> o & 55
IFPC L2 AV DP EG M. P<2> [ooT o 95
IFPC_L2* n AV DP EG M._N<2> oo o
IFPC L3 | AP DP EG M P<3> o o %
IFPC L3* n AR DP EG M. N<3> [ooT o 95
AP4 =
I FPD_AUX /NG
1 FPD_AUX* |5 AW¥Ne
ARS
1FPD_LO L AN
IFPD_LO* |5 76 NC
1FPD_LL L NG
TFPD_LL* 6 ARINC
| FPD_L2 BNC
| FPD_L2* OAENC
1FPD_L3 L AEONC
* %)
1 FPD_L3* h AR\
AE4
I FPE_AUX | “EINC
| FPE_AUX* |5 A\
AHB
| FPE_LO NC
| FPE_LO* A BNC
| FPE_L1 f@;%‘m
| FPE_L1* “NC
| FPE_L2 A NC
| FPE_L2* Oﬁeﬁsl\lc
| FPE_L3 -2ENC
I FPE_L3* h 25\
AF3
I FPR_AUX | E2NC
| FPE_AUX* 5282\ c
AL2
| FPF_LO AN
| FPF_LO* NC
O A%
1FPR_LL L SONC
| FPF_L1* O%NC
| FPF_L2 %NC
IRPE_L2* 5 ABNG
| FPF_L3 —oENC
1 FPF_L3* h A8\

DACA_RED)
DACA_GREE

DACA_HSYNC

Rc
NC
paca_BLUE ALfic
Rc
RC

DACA_VSYNG_AL

DACB_RED!
DACB_GREEN|
DACB_BLUE

DACB_CSYNC|
DACC_RED

DACC_GREEN
DACC_BLUE

DACC_HSYNC
DACC_VSYNC
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GPU VCor e Regul at or
sing ;? PP5V S3 R8911
"R 2 PP5V S5 ¢ (T3FX8I rg\%lve PVCC . .
5% N DTH=0.
fo Y i
ookt C48‘97(2)§ 1o gp%ué o0 o7 c0 o5 o4 62 o1 40 57 s ;PPBUS_GBH
R |
X5R- Cein 2 2 40§M CRITICAL | CRITI CAL I C8932
c89311|, C89301, L
2 20 - i i csgssL 1C8934
R81%04 = v %u%h‘ > v %u%h‘ > 6 o g LDOLUF
D 2 : PPEV S5 GEXI MVP6_VDD ARERIEN | RE&EVBEEN 2 xg;{
603 2
i R :
408 18901
T ;gtﬁ} : ; il R8930!
402-1 VDD PVCC 1%50
RB905 ORI TI CAL M:thzz 5
) . : XIMP6 RBIAS . |reias USQ00 VIN | MVP6_VI N
é%lovgvﬂ—w) 0 VEREEE an RN i BHED. 240 B
D a0 sszsscimre R SR Lipy | )
21 GEXI WP6 SOFT_ 2 |soFT M N-NECR™ > }_‘ M_P5X6- LFPAK- GBA
b M NERERR-W BHES: MM soor 2 | GEXI MYPE_BOOT
4&( MRRESRWBHES 3 5956 i Cl%;‘s 5I4 cgl_
. GFEXI WP6_| MONs i o 0. 22?% . CEI8TEI)§6L 2301 Vout = 0.90V - 1.00V
1%
. o @ GPUVCORE_PGOOD a1 |PGOOD 5658 T 0. 6UH 30A- 1. 5MOHM il
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2 L0V, 2 B 2 {y 2 B 2 $y 2 2 B o 00 s _LVDS_EG A_DATA P<1> 100 1 2 et 10, LVDS EG A DATA N<1> y 4. o
1 o 0e s _LVDS_EG A_DATA P<2> RJIOB3 100 1 2 e tow v tra0s— LVDS_EG A DATA N<2> 7 o o
1 ) o n LVDS EG B DATA P<0> R9664 100 1 2 LVDS_EG B_DATA_N<O> 14 o o5
= wosm LVDS EG B _DATA P<i> RIBBD 100 1 o 10 TIOW LR 492 ) yDS EG B DATA N<1> 4 60 o
s LVDS EG B DATA P<2> RIBB6 100 1 2 et 1osLVDS EG B DATA N<2> 14 o os
sow s wdpappb iR prov
C9600 * £C9604 1C9605J1C9606 1 09607 1C9608£C9609 - V350
4. 7}%%:: {(}UF f— g@{(’}UF g@{(’}UF f— S{UF == QntUF S{UF 1 ReC{UI red Pull UpS
2 2 2 2 2 2 2 -
X5 TAOZM o=l TAOZM o=l o=l TAOZM o GMUX _DEBUG RESET L , R9680 1K 1 C
‘ ‘ w0 JTAG T RI690 4.7K4 2 ‘50/ T/ T6W M- LF 402
= — M- — o~ —
B83|3|52|8 T|S|5|8| 8[& [g1=|8|8 ¢ & wo EG CLKREQ OUT L RO695 10K 1 2
T/ m E/ \g/ 8 p— NO STUFE 5% 1716W M~LF 402
73 RO679*
R9640'  |'R9645 w s JTAG GMUX_TCK K14 | g g 8 88 10K v
16 o1 oo JTAG GMUX _TDI 113 |TDI 4 g8 >‘ >‘ SI LK_PART=GMUX_RST %1%\{5 PLACEMENT_NOTE=Pl ace on top side at U9200
3 ¥ v s o on JTAG GMUX_TDO K12 |Too vg abk,
2| |2 w000 > JTAG GMUX_TNB L12 |vs 54
GVUX_TCE K2 _|TOE .
o o qorLCD_BKLT_EN P2 lPE2A [ | PreaA_a2  LVDS B DATA P<0> s o o o o _DP_MUX_SEL_EG R9681 10K 1 ]
os o0 gnLCD_BKLT_PW N2_|PB28 PT2B| A3 LVDS B DATA N<0O> oD o o 5% 1/ 16W MF-LF 402
o o1 (O} LVDS DDC SEL_EG P4 _|PB14A PT3A_AL LVDS B _DATA P<1> oo o o DDC 10K
o o (oom LVDS_DDC_SEL_I G N4 |PB14B pr3g_B3  LVDS B DATA N<1> oD o1 5 oo LVDS SEL LG RO682 L 2 T TeW W TF—20z
NO STUFF NO STUFF DP MUX EN LVDS_B_DATA P<2>
1 1 1 o} N3 |PB15A(dn) PT4A|_C5 [T o1 %5
R964]K %}?46 o 0 o DP_MUX_SEL_EG Mt |PB15B pT4pl A5 LVDS B DATA N<2> [ o o5 w e LVDS DDC SEL_EG RO683 10K 1 2
1% 1% oo gn EG RESET_L Ps_lpeica | | @ PT14A_Bs  GMUX PM SLP_S3_L QOIS (Use open-drain FGXD output 1o hold off he start of he GRU PVRSEQ unti1 the first GRU rail s source 1 vatta) 0 L LOn M LE 402
i ;E}é’ o qmEG RAILL_EN M |PB16B | | 2 Prias 7 GMUX DEBUG RESET L ma
2| |2 o om_EG RAIL2_EN pe lpe17a | | U o| | PrisA A6 LVDS A CLK P p . NO STUFF
o1 (OO} EG RAI L3_EN M6 |PB17B Z PT15B| A7 LVDS A CLK N oo o 9 100K
I o omEG RAIL4_EN P7_|PB18A @ PT16A|_C8 LVDS B CLK P o e s om0 BG RESET L RO691 100K 2 5% 17 I6W MF-LF 402
i 84 9 (QOT} EG CLKREQ OUT L M |PB18B (4 PT16B[_C9 LVDS B CLK N oD 61 95
= 7 DP_CA DET_EG N7_|PB19A PrizAl_ag  LVDS A DATA P<0> oD o o5 o 100 _GMUX_| NT RO692 20K 1 2 _
o qom LCD_PWR_EN N8 |pe1oB || pri7el B9 LVDS A DATA N<0> oo o % 5% ITI8W W--TF 402
o1 44 42 19 CHT LPC AD<0> P9 _|PB20A [ PT18A[_A9 LVDS A DATA P<1> oD st % PVWM 100K
o1 as 42 10¢pry LPC AD<1> N9 |PB20B prisel_clo LVDS A DATA N<1> oD o1 s oo LCD BKLT RO693 100K 2 50 1/ T6W MF-LF 402
o1 aa 42 10 LPC AD<2> P10 _|PB30A pT19A__Blo LVDS A DATA P<2> oD o1 s
o1 a1 a2 19 g LPC_AD<3> wmo |pezos | | £ Ll priog| a0 LVDS_A DATA N<2> o o % o [EG CLKREQ IN L R9694 100K 1 2 _
o1 4s 52 19 LPC_FRAME_L P12 lpe3ia | |3 1 PT20A_a11__TP_GMUX_PT20A EG_PWRSEQ HW 5% 1716W M-LF 402
o1 20 10 [y LPC_RESET_L P13 |PB31B ¢ | | pr2og_B12  TP_GMUX_PT20B R9630 0 1 2 _ EXTGPU PWRZEN . =
2 > LPC_CLK33M GVUX N2 |pB32A 2| | pra2al B3 TP _GVUX_PT32A EG PVRSE o0 HIBW LR 402
04 10 9 (OO} GMUX | NT P14 |pe32B || 9| | pr32gl_A13  TP_GVUX_PT32B EG RAIL1 EN R9631 —0 . Q. > P1V1 GPU
o 5% 17 1swm2——ﬁ@ o
00 8 10 LVDS |G B DATA P<2> g |pioa — PreA_a14 DP CA DET e 7 e e éEG_PV\RSEQGMJX
e 10 oy LVDS | G B DATA N<2> B2 |pi2s preg| Bl4a DP_HOTPLUG DET T «« EG RAIL2_EN R963 0 1 2 _ P3V3GPU B, o
TP_GVUX_PL10A < |pL1oa PRIOA_ D12 LVDS EG A DATA P<0> v as s G PURSE GMJXS 6 ITIEW WF-TF 1902
TP_GMUX_PL10B D3 _|PL10B Priog D13 LVDS EG A DATA N<O> e esos EG RAI L3_EN R9633 0 T GPUVCORE_E
90 84 18 LVDS | G A DATA P<0> D1 |pL11A PRI1A| D14 LVDS EG A DATA P<1> e aess o 50 17 I6W MF-LF (402 B o0
%0 84 18 LVDS_ |1 G A DATA N<O> E1 |pL11B PR118._E14 LVDS EG A DATA N<1> ~pveesss EG PWRSEQ GMUX
50 54 16 LVDS | G A DATA P<1> [ |pLi2A PRi2A| El2 LVDS EG A DATA P<2> rvseiss s _EG RAIL4_EN R9634 ~0 2 P1V8_SOGREREN co 7o o5
TUFE 00 81 10 LVDS 1 G A DATA N<1> E3 |pL12B 2 ¢| Prizg F12  LVDS_EG A DATA N<2>  rmivo o oo 5% ITT6W WF-TF 302
lNO STUI w0 on 10 LVDS | G A DATA P<2> E1 lpLi3A z z PR13AL_F14__LVDS_EG B_DATA P<0> e The MAKE BASE properties for |these signals are gn the POAER CONTROL page.
R9647 w e to oy LVDS | G A DATA N<2> @ lpags | 2| prise| G4 LVDS_EG B DATA N<O> oo ue o NO_STUEF
0%, % 5 10 [Te_ LVDS_| G B_DATA_P<0> 3 |pL14A PRI4A_Gl2  LVDS_EG B DATA P<1> yq7 s o NO STUFF |1 C9691 |1 C9693
16W o0 54 18 LVDS | G B DATA N<O> @ |pi148 PrRi4B| Gl3 LVDS EG B DATA N<1> ol o5 —— Qg dUF == 05,1 U
2 <
2 00 01 10 LVDS | G B DATA P<1> 2 |pLisA PRISA HI3 LVDS_EG B DATA P<2> omvs os o5 2 LY, 2 BV,
90 84 18 LVDS |G B _DATA N<1> & |pL1sB pri5B| H12 LVDS EG B DATA N<2> 78 84 95 402 402
w0 se v oy LVDS | G A_CLK_P HL_JpL16A PRI6A 14 LVDS_EG A CLK_P P NQLEF |, N sTuFF
4 90 84 18 LVDS IG A CLK N H3 |PL16B _| L prieBl J12 LVDS EG A CLK N T 78 4 95 — 9, 1JUF L UF
= ° on TP_LVDS MJX SEL_EG L1 |PL18A | prisa_L14 LVDS | G PANEL_PWR am e e p— g@i{ %@?;
TP_GMUX_PL18B VSYNC 13 |pLiss ¢ | | Prisel Mz EG LCD _PWR_EN T 2 &5 2 i
26 [T GMUX _PCl E RESET L K3 |pL19A g Z PR30AL_N14 LVDS |1 G BKL_ON e e
w GVUX_PM SLP_S3_L L2 _PLioB | % 2o @ L preogl 3 EG BKLT_EN am
o o s r>_PM ALL_GPU_PGOCD N pLs2a | 2z l
o r>—EG CLKREQ I N L P1 |PL32B _| 88 883885 66 1
(Tielstrap lowif EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) % % % % % % % % 8\ 8\ -
PM SLP_S3 L Isol ation @b 2% A A9 2 22
009 1 PP3V3_SO = gjs yoosgguson 8 GWX_JTAG TCK I nversi on Graphi cs MUX (GVUX)
96 85 84 '[ s s _ JTAG GVUX TCK SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008}
scspng71%FEAPE 'R9670 NOTI CE OF PROPRI ETARY PROPERTY
10K —  GMUX PM SLP S3_L a
SOTS63 5 %/ogzlﬁ\é\/ 7 PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM CPTI ON 3D %’\%?\I?SFEAPE gg&gg?&TlAggL%”?gRHEﬂN !raETE&EEgSI?EFARV
2 33650025 | 1 | 1G XP2-5, HF, CPLD, BLANK U9600 ORI TI CAL | GVUX_5K_BLANK \»SOTS% AGREES TO THE FOLLOWNG
S PM SLP S3 L DTZST GMUX PM SLP S3 L .. | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
m <l ¢ MAKE BAGE=TRUE 34152479 | 1 | I C CPLD, LATTI CE, 132CSBGA, K19 u9600 CRI TI CAL | GVUX_PROG Il NOT TO REPRODUCE OR COPY I T
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LCD BACKLI GHT DRI VER

SYNC_DATE=12/ 12/ 2008

*L9701, D9701, C9796, C9797, 9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.
*PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
* LVDS_| G BKL_PWM SHOULD BE AWAY FROM BOOST Cl RCUI T
BKL_VLDO EN L
CRI TI CAL
701
NT?IIB155C
SOT- 563- HF
P- CHN
3 R9735
6—1 G 5 llOOKZ
el |, 1w
462
‘ PP5V_S0 75 39 as a0 51 63 5 67 70 53
M NRESR-W BTHES: 2 W
RO9701
o) |2 BKLT ENR 1,9, 2 BKLT_EN -
1/510/50W
1 M- LF
N- CHN 402
M N_LI NE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MV
VOLTAGE=5V IRO702
00
| 2402 CE'9T7' g‘;" CRI TI CAL
::“95320 22UH 2. 5A Qg‘]gél
w s _PPBUS_SO_LCDBKLT_PVR 100 e PPVIN BKL 1 (Y Y Y 2 PPBUS SO L%aKLT PR SW_1 /42 PPVOUT SO _LCDBKLT & s
C9712 1C9713 W%EE%%W B¥¢§H§;§:¥‘5"CZ sm v A s TG 37 RB160M 60G \%ﬁ%gﬂlgﬁﬁg' 37w
. P L5 NRLSTES o 1 09796 |1 C9799 |1 C9797
X721 XV\9722 10 2 4%}2{ A ——ggoPe - §°%UF - i.%up
% 2 2 2
N N i %}E‘y %%E( CERM 1%10 1%10
I LCDBKLT P € 22
% 53 <OOT} SNS L CDBI — L l
w50 oy | SNS_LCDBKLT N , BKL_VLDO 3 =
sty Ay lilye 7' PPV SO i
IUJ
RO716"
160R 109714 [1C9710 PCO7T11— &
13V OIUF - %LJF ? L UFo ]| QERTICAL
D T, 18% 493 15 1% [vooio vibo i
402, 2 o= 2 et 2 %55
605- @ uezo1
%‘P
-
iy oo §
I F_SEL=1 FOR SMBUS %% 5 < 21 R%)?%?
ey ALS 0 F o Ver LED RETURN 1 Fomy
205 . 20w & aml12 [ BKL_1 SENL - \nm 1 e 1% M NERESR-W BFHES: 30"
3 = BKL_| F_SEL e oural13 ; BKL | SEN2 WM NERESR-WBFHES: 3o™mn /28
MCP 0
9t 00 45 21 SVMBUS 1R8IAS L 2 5% 17 I6W MF-LF 402 1 BKL_SCL 10scLk ours[ 14 |- BKL_| SEN3 RO718
BKL_SDA teon OMT lis|, B | SENA — 110.2, LED RETURN 2 N oD
mm .
o1 60 45 2 _SMBUS MCP 1%7 0 1 % 1/ 16W M. LE 402 LVDS BKL PWM RC 2|ovm outs| 17 |» BKL_| SENS M N”NECK-W DTH=8 gO mm 1/T1F69N1% M N-NECK—W DTH=8 30 mm
TP_BKL_FAULT 7 18 |, BKL_| SENG 402
R9731 FAULT QuT6| R9719
s s _PPBUS_SO_LCDBKLT_PWR s BKLT_EN 4EN out7 19 e 1402, LED RETURN 3
801K 2 NE .5 mm NE- S D
O NO STUFF - M RERERR-W BHES: 30" A M RERESR-W BFFES: 30"
N%[)&F 1C9723 « RO715 O 402
g-g{i‘up 190K 3 8 8 THY R972
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= = 402
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o oy LCD_BKLT PV 1 2 ‘ L M NERERR-W BFHES: 30" 1’;6(‘)”1% W NEREEVY BIFES: S0P
%,{ff/é\év STUFF 402
o 29704 XV9710 R9722
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= — 402
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CRI TI CAL
FDC638APZ_SBMS001 PPBUS SO LCDBKLT FET

CRI TI CAL SSOT6- HF
o} MOSFET T FDC638APZ

F9800
2AMP- 32V n
67 66 65 64 62 61 46 37 8.7 PPBUS_G3H 1 2 PPBUS SO L KLT FUSED < CHANNEL b TYPE
0402-HF VAP REES Y Y B80S 9802 I RDS( QY 43 nohm @ 5V
IoLK - LOADI NG 0.4 A (EDP)

1
e T |
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SSMBN15FEAPE
SOT563
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67
9582 70 69 68 64 54 44 38
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}Hi‘

QDT

1.8V/ 1.2V SO SW TCHER

o0 oy PLV2RI1VBSO_EN

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

CRI Tl CAL
L9980
2.2UH 1. 2A PP1V2_S0 o e
P1V2S0_SW 1 2 Vi =1.2v
N NEREERW BFES: 85 PCAAO31B- SM <Ra> out = 1.
DIDTSTRE C9982 1 12Rg£?<82 0. 6A max out put
10!&@:: ifg}é’ (Switcher linit)
E- RN f = 2 25 Mtz
P1V2S0_VFB 1 C(%?:SS
5 <Rb> T, &%
VN 1R9983 &85
o900 280K
LTC3419 16W
2 gt DFN rung| 7 CRI T1 CAL 2402
. CRI Tl CAL L9900
NODE 2. 204 1.2A PP1V8_S0 75 18fs 55 oo b 8
4 swel 6 P1V8S0 SW 1 2 A
R . VNN WBIES S M Poaosie sv a4 W%
FEL VB2 = SR €9901+ o 0. 6A max out put
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FSB (Front-Si de

Bus) Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
FSB_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =1:1_DI FFPAIR =1:1_DI FFPAIR

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT
FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM =4x_Dl ELECTRI C ?
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM =5x_DI ELECTRI C ?
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM =3x_DI ELECTRI C ?
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM =4x_Dl ELECTRI C ?

FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM =3x_DI ELECTRI C ?

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

FSB 4X signals / groups shown in signal

table on right.

Signals within each 4x group should be matched within 5 ps of strobe.
DSTB# conpl enentary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps.

Spacing is 2x dielectric between DATA#, DI NV# signals,
DSTB# conpl enmentary pairs are spaced nornmally and are NOT routed as differential

FSB 2X signals / groups shown in signal
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.

table on right.

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

Design Gui de recommends each strobe/signal

group is routed on the sane |ayer.

Intel Design Guide recommends FSB signals be routed only on internal |ayers.

NOTE: Intel Design Guide allows closer spacing if

SQURCE: MCP79 Interface DG (DG 03328-001_vO01),

SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294),

pairs.

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

signal lengths can be shortened.

Section 2.2

Sections 4.2 & 4.3

with 3x dielectric spacing to the DSTB#s.

300 ps.

CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CPU_508 * =50_OHV SE =50_OHV SE =50_OHV SE =50_OHM_SE =STANDARD =STANDARD
CPU_27P4S - =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 nmil spacing wi thout specifying a target inpedance.
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
CPU_AGTL - =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ?
CPU_BM L * 8 ML ?
cPy_cow * 25 ML ?
CPU_GTLREF * 25 ML ? SR DG recommends at least 25 mils, >50 nils preferred
CPU_I TP - =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

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

SQURCE: MCP79 Interface DG (DG 03328-001_vO01),

SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517),

MCP FSB COWP Si gnal

Section 2.2

Sections 4.4 & 5.8.2.4

Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

MCP_FSB_COMP

8 ML

2

SQURCE: MCP79 Interface DG (DG 03328-001_vO01),

Constr

FSB C ock

aints

Section 2.2.4

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY

GAP | DI FFPAI R NECK GAP

CLK_FSB_100D

=100_0HVLDI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEEI GHT SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_FSB

=3x_DI ELECTRI C

? CLK_FSB

TOP, BOTTOM

=4x_Dl ELECTRI C

SQURCE: MCP79 Interface DG (DG 03328-001_vO01),

Section 2.2.5

FSB 2X
Signal s

G oups

FSB 4X Si gnal

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
ESB_DATA_GROUPQ ESB_50S ESB_DATA FSB D L<15..0>
ESB_DATA_GROUPQ ESB_50S ESB_DATA FSB DI NV_L<0>

| —

| —

[ FESB_DSTBO ESB_DSTB_50S | FSB_DSTB FSB DSTB L_P<0>
[ FESB DSTRO ESB_DSTB_50S | FSB_DSTB ESB_DSTB_L_N<0>
[ ESB_DATA_GROUP1 ESB_50S ESB_DATA ESB D L<31..16>
[O—ESB_DATA GROPI ESB_50S ESB_DATA FSB DI NV_L<1>
[>—ESB_DSTR1 ESB _DSTB_50S | FSB_DSTB FSB DSTB_L_P<1>
[—ESB_DSTB1 ESB DSTB_50S | FSB_DSTB FSB DSTB_L_N<1>
[O—ESB_DATA GROUP? ESB_50S ESB_DATA FSB D L<47..32>
[>—ESB_DATA GROUP? ESB_50S ESB_DATA FSB DI NV_L<2>
[ _ESB_DSTB2 ESB _DSTB_50S | FSB_DSTB FSB _DSTB_L_P<2>
[—ESB_DSTR? ESB _DSTB_50S | FSB_DSTB FSB _DSTB_L_N<2>
[ ESB_DATA_GROUP3 ESB_50S ESB_DATA FSB D L<63..48>
[_ESB_DATA_GROUP3 ESB_50S ESB_DATA FSB DI NV_L<3>
[ FSB DSTB3 ESB_DSTB_50S | FSB DSTB ESB_DSTB_L_P<3>
[ FSB DSTB3 ESB DSTB 50S | FSB DSTR FSB DSTB L_N<3>
[ ESB_ADDR_GROUPO ESB_50S ESB_ADDR FSB A L<16..3>
[ESB_ADDR GROUPO ESB_50S ESB_ADDR FSB_REQ L<4..0>
[ ESB_ADSTEQ ESB 50S ESB_ADSTB FSB_ADSTB_L<0>
[ ESB_ADDR_GROUP1 ESB_50S ESB_ADDR FSB A L<35..17>
[>ESB_ADSTRL ESB_50S ESB_ADSTB FSB_ADSTB_L<1>
—ESB_1X ESB_50S ESB_1X FSB_ADS L

[ FSB BREQD_L ESB_50S ESB_1X ESB BREQO_L
[O—ESB BREQI_L ESB_50S ESB_1X FSB BREQL L
S—ESB_1X ESB_50S ESB_1X FSB BNR L

— FsB 1X ESB_50S ESB_1X ESB BPRI _L
S—ESB_1X ESB_50S ESB_1X FSB_DBSY_L

O ESB1X ESB_50S ESB_1X FSB_DEFER L
[ESB_1X ESB_50S ESB_1X FSB_DRDY_L
—S—ESB_1X ESB_50S ESB_1X FSB_H T_L
—ESB_1X ESB 50S ESB 1X FSB_HI TM L

> FsSB 1X ESB_50S ESB_1X FSB_LOCK L

[ FESB CPURST_L ESB_50S ESB_1X FSB_CPURST_L
— FsB 1X ESB_50S ESB_1X FSB_RS L<2..0>
O FESB1X ESB_50S ESB_1X FSB_TRDY_L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_A20M L

[ CPU BSEL CPU_50S. CPU_AGTL CPU_BSEL<2.. 0>
[ CPUEERR L CPU_50S CPU 8M L CPU_FERR L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_| GNNE L

O CPUINTL CPU_50S CPU_AGTL CPU INT L

[ CPUASYNC R CPU_50S. CPU_AGTL CPU_| NTR

[ CPUASYNC R CPU_50S. CPU_AGTL CPU_NM

[ CPU_PROCHOT_ L CPU_50S CPU_AGTL CPU PROCHOT_L
[ CPU_PURGD CPU 50S CPU AGTL CPU_PWRGD

[ CPU_ASYNC CPU_50S CPU_AGTL CPU SM _L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_STPCLK L
[ PM.THRMIRIP_L CPU_50S CcPU 8M L PM THRMIRI P_L
[ESB CPUSLP_L CPU_50S CPU_AGTL FSB _CPUSLP_L
[ CPU EROM SB CPU_50S CPU_AGTL CPU _DPSLP_L

[ CPU DPRSTP_L CPU 50S CPU AGTL CPU DPRSTP_L
[ CPU_ASYNC CPU 50S CPU AGTL FSB DPWR L

[ MP_CPU_cavP MCP_50S M _EsB cave | MCP_BCLK_VM._COWP_VDD
S MP_CPU_cOvP MCP_50S M EsB cave | MCP_BCLK_VM._COMP_GND
[ MP_CPU CcOWP MCP_50S M _EsB cave | MCP_CPU_COWP_VCC
S MP_CPU_cawP MCP_50S M _EsB cave | MCP_CPU_COVP_GND
[ FESB OK CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU P
O FESB OK CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU N
> FSBOKITP CLK_FSB_100D | CLK_FSB ESB CLK I TP_P
[O—EsBaKITP QLK ESB 100D | O K_ESB FSB_CLK_ | TP_N
[ FESB OK MP CIK FSB 100D | G K ESB FSB CLK MCP_P
[ FESB OK MP CIK FSB 100D | G K ESB FSB CLK MCP_N
O CPUIERR L CPU 50S CPU | ERR L

[—>—PM DPRSI PVR CPU_50S CPU_AGTL PM _DPRSLPVR
[O—(See ahave) CPU_50S CPU_AGTL | \WP_DPRSLPVR
[ CPU GILREF CPU_50S CPU_GTLREE CPU_GTLREF

> CPU COVP CPU_50S CPU_COVP CPU_COVP<3>
DS>—Crucawe CPU 27P4S CcPU_COvP CPU_COWP<2>
S—Crucaw CPU 50S CPU_COVP CPU_COWP<1>
OD—Crucawe CPU 27PAS CcPU_COVP CPU_COWP<0>

[ XDP_1Dl cPU 508 cPy | TP XDP_TDI

S XDP_TDO cPU 508 cPy | TP XDP_TDO

O XDP_TME cPy_50S Py L TP XDP_TMS

[ XDP_TCK CcPU 508 cPy | TP XDP_TCK

[ XDP_TRST_L CPU 50S CPU | TP XDP_TRST_L

> XDP BPM L CPU 50S CcPU | TP XDP_BPM L<4. . 0>
[ XDP_BPM LS CPU 50S CcPU | TP XDP_BPM L<5>
[ (ESB CPURST 1) cPU 508 cPU I TP XDP_CPURST_L
— CPU_50S CPU_8M | CPU_VI D<6. . 0>
[ CPU_50S CPU_8M | | M\WP6_VI D<6. . 0>
[ CPU_VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE P
[ CPU_VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE N
[>—(CPU_VCCSENSE) CPU 27P4S cpu_veesense | | WP6_VSEN P
[ (CPU_VCCSENSE) CPU 27P4S cpy veesense | | WP6_VSEN N
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Menory Bus Constraints

Menory Net Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MEM 40S * =40_OHM SE =40_OHM SE =40_OHV_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_awD FE =70_CHM_DI FF =70_CHM_DI FF =70_CHM_DI FF =70_OHM_DI FF =70_OHM_DI FF
VEM_70D_VDD * =70_awD FE =70_CHM_DI FF =70_CHM_DI FF =70_CHM_DI FF =70_OHM_DI FF =70_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
VEM_CLK2VEM - =4: 1_SPACI NG ?
VEM_CTRL2CTRL * =2:1_SPACI NG ?
MEM_CTRL2VEM - =2.5: 1_SPACI NG ?
MVEM_CMD2CNVD * =1.5: 1_SPACI NG ?
VEM_CMD2MEM * =3: 1_SPACI NG ?
VEM_DATA2DATA * =1.5: 1_SPACI NG ?
MEM_DATA2MEM * =3: 1_SPACI NG ?
VEM_DQS2MEM * =3: 1_SPACI NG ?
MEM 20THER * 25 ML ?

Menory Bus Spaci ng Group Assignnents

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE

SPACI NG_RULE_SET

MEM CLK MEM CLK * MEM_CLK2MEM MEM_CVD MEM CLK * MEM_CMD2MVEM
MEM_CLK MEM_CTRL * MEM_CLK2MEM MEM_CVD MEM_CTRL * MEM_CMD2MVEM
MEM_CLK MEM_CVD * MEM_CLK2MEM MEM_CVD MEM_CVD * MEM_CMD2CNVD
MEM_CLK MEM_DATA * VEM_CLK2MEM MEM_CVD MEM _DATA * VEM_CMD2MEM
MEM_CLK MEM_DQS * MEM_CLK2MEM MEM_CVD MEM_DQS * MEM_CMD2MVEM

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE

SPACI NG_RULE_SET

MEM_CTRL MEM_CLK * MEM_CTRL2MEM MEM _DATA MEM_CLK * MEM_DATA2VEM
MEM_CTRL MEM_CTRL * EM_CTRL2CTRL MEM _DATA MEM_CTRL * MEM_DATA2VEM
MEM_CTRL MEM_CVD * MEM_CTRL2MEM MEM_DATA MEM_CVD * MEM_DATA2VEM
MEM_CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * IVEM_DATA2DATA
MEM_CTRL MEM_DQS * MEM_CTRL2MEM MEM _DATA MEM_DQS o MEM_DATA2 VEM

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE

SPACI NG_RULE_SET

MEM 20THER

MEM DQS MEM CLK N VEM DQS2MEM MEM_CLK * *
MEM DQS MEM _CTRL N VEM DQS2MEM MEM CTRL * * MEM 20THER
MEM DQS MEM_CVD * VEM_DQS2MEM MEM_CVD N * MEM 20THER
MEM_DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MEM 20THER
MEM DQS MEM DQS * VEM_DQS2MEM MEM_DQS * * MEM_20THER

Need to support MEM *-style wildcards!
DDR2:
DQ signals should be matched within 20 ps of associated DQS pair.
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirenent.
Al DS pairs should be matched within 100 ps of clocks.
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps.
A/ BA/ cnd signals should be matched within 75 ps, no CLK matching requirenent.
Al nenory signals maximumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate).
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.
DDR3:
DQ signals should be matched within 5 ps of associated DQS pair.
DQS intra-pair matching should be within 1 ps, inter-pair natching shoulw be within 180 ps
No DQS to clock matching requirenent.
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps.
A BA/cnd signals should be matched within 5 ps of CLK pairs.
Al nenory signals maximumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate).
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

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

MCP MEM COWP Signhal Constraints

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

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

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 70D VDD | MEM QLK MEM A CLK P<5..0>
O MMA QK MEM 70D VDD | MEM CLK MEM A _CLK_N<5. . 0>
O MEM A CNTL MEM 40S_VDD | MEM CTRL. NMEM A CKE<3..0>
O MEM A _CNTL MEM 40S_VDD | MEM CTRL. MEM A CS L<3..0>
> MEM A CNTL MEM 40S_VDD | MEM CTRL. MEM A _ODT<3. . 0>
> MEMA QD MEM 40S_VDD | MEM CMD MEM A _A<14.. 0>
O MEMA QD MEM 40S VDD | NEM CMD VEM A BA<2..0>
O MEMA QD MEM 40S VDD | NEM CMD MEM A RAS L
O MEMA QD MEM 40S VDD | NEM CMD MEM A CAS L
O MEMA OD MEM 40S_VDD | NEM CMD MEM A VE L
O MEM A_DQ BYTEQ MEM 40S MVEM DATA MEM A _DQ<7..0>
O MEM A _DQ BYTEL MEM 40S MEM_DATA MEM A _DQx15. . 8>
O MEM A DQ BYTE? MEM 40S MEM DATA MEM A DQ<23.. 16>
O MEM A _DQ BYTE3 MEM 40S MEM DATA MEM A _DQ<31. . 24>
O MEM A _DQ BYTE4 MEM 40S VEM DATA MEM A DQ<39. . 32>
O MEM A _DQ BYTES MEM 40S MEM_DATA MEM A DQ<47. . 40>
O MEM A_DQ BYTEG MEM 40S MEM DATA MEM A DQ<55. . 48>
[ MEM A DQ BYTEZ MEM 40S MEM DATA MEM A DQ<63. . 56>
O MEM A_DQ BYTEQ MEM 40S MEM_DATA MEM A _DiMVkO>
S MEM A _DQ BYTE1 MEM 40S MEM_DATA MEM A _Dik1>
O MEM A _DQ BYTE2 MEM 40S MEM_DATA MEM A _DiVk2>
O MEM A _DQ BYTE3 MEM 40S MEM_DATA MEM A _DMk3>

LA MEM 40S | M DATA | MEM A DiVk4>
[ MEM A_DQ BYTES MEM 40S MEM_DATA MEM A_DMVK5>
O MEM A_DQ BYTEG MEM 40S MEM_DATA MEM A _DMVk6>
S MEM A_DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
O MEM A_DOSO MEM 70D MEM DGS MEM A_DQS_P<0>
[ MEM A_DOSO MEM 70D MEM DGS MEM A_DQS_N<0>
S MEM A _DOS1 MEM 70D MEM DQS MEM A _DQS_P<1>
O MEM A DOS1 MEM 70D MEM DGS MEM A _DOS_N<1>
O MEM A _DOS2 MEM 70D MEM DGS MEM A _DQS_P<2>
S MEM A _DOS2 MEM 70D MEM DGS MEM A _DQS_N<2>
MM A _DOS3 MVEM 70D MVEM DOS MEM A _DQS_P<3>
S MEM A_DOS3 MEM 70D MEM DGS MEM A _DQS_N<3>
O MEMA DGs4 MEM 70D MEM DQS MEM A DQS P<4>
O MEMA DGs4 MEM 70D MEM DQS MEM A_DQS_N<4>
S MEM A _DOS5 MEM 70D MEM DGS MEM A _DQS_P<5>
S MEM A _DOS5 MEM 70D MEM DQS MEM A _DQS_N<5>
[ MEM A_DOS6 MEM 70D MEM DQS MEM A _DQS_P<6>
O MEM A_DOs6 MEM 70D MEM DQS MEM A _DOS_N<6>
O MEM A _DQS? MEM 70D MEM DQS MEM A _DQS_P<7>
O MEM A _DOS7 MEM 70D MEM DQS MEM A DOS_N<7>
O MMB aK MEM 70D VDD | MEM CLK MEM B _CLK P<5..0>
O MMB OK MEM 70D VDD | MEM CLK MEM B_CLK_N<5. . 0>
O MEM B CNTL MEM 40S_VDD | MEM CTRL. NMVEM B CKE<3. . 0>
> MEM B CNTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0>
O MEM B CNTL MEM 40S_VDD | MEM CTRL. MEM B_ODT<3. . 0>
O MEMB QD MEM 40S VDD | NEM CMD VEM B _A<14.. 0>
O MEMB QD MEM 40S_VDD | MEM CMD NVEM B BA<2. . 0>
O MEMB QWD MEM 40S VDD | NEM CMD MEM B RAS L
O MEMB QD MEM 40S VDD | NEM CMD MEM B CAS L
O MEMB QD MEM 40S_VDD | NEM CMD MEM B_VE L
[ MEM B_DQ BYTEQ MEM 40S MVEM DATA MEM B_DQx7. . 0>
O MEM B _DQ BYTE1 MEM 40S MEM_DATA MEM B_DQx15. . 8>
[ MEM B _DQ BYTE? MEM 40S MEM DATA MEM B_DQ<23. . 16>
[ MEM B DQ BYTE3 MEM 40S VEM DATA MEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DQ<39. . 32>
S MEM B _DQ BYTES MEM 40S MEM_DATA MEM B_DQ<47. . 40>
[ MEM B_DQ BYTEG MEM 40S MEM_DATA MEM B_DQ<55. . 48>
O MEM B _DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56>
O MEM B_DQ BYTEQ MEM 40S MEM_DATA MEM B_DMVkO>
[ MEM B_DQ BYTE1 MEM 40S MEM_DATA MEM B_Dik1>
S MEM B _DQ BYTE2 MEM 40S MEM_DATA MEM B_DMk2>
O MEM B DQ BYTE3 MEM 40S MEM DATA MEM B_DMVk3>
[ MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DiVk4>
S MEM B DQ BYTES MEM 40S MEM_DATA MEM B_DMVk5>
O MEM B DQ BYTEG MEM 40S MEM_DATA MEM B_DMVk6>
[ MEM B DQ BYTEY MEM 40S MEM DATA MEM B_DMK7>
[ MEM B_DQSO MEM 70D MEM DGS MEM B_DQS_P<0>
S MEM B_DQSO MEM 70D MEM DGS MEM B_DQS_N<0>
O MEM B _DOS1 MEM 70D MEM DGS MEM B_DQS_P<1>
O MEM B DOS1 MEM 70D MEM DGS MEM B_DQS_N<1>
MM B _DQS2 MEM 70D MEM DGS MEM B_DQS_P<2>
O MEM B_DQS2 MEM 70D MEM DGS MEM B_DQS_N<2>
MM B_DOS3 MEM 70D MEM DGS MEM B_DQS_P<3>
S MEM B_DOS3 MEM 70D MEM DGS MEM B_DQS_N<3>
> MEMB DGs4 MEM 70D MEM DQS MEM B_DQS_P<4>
S MEM B _DOs4 MEM 70D MEM DGS MEM B_DQS_N<4>
O MEM B DQS5 MEM 70D MEM DQS MEM B DQS P<5>
[ MEM B_DOS5 MEM 70D MEM DGS MEM B_DQS_N<5>
O MEM B DQS6 MEM 70D MEM DQS MEM B DQS P<6>
O MEM B_DOS6 MEM 70D MEM DGS MEM B_DQS_N<6>
O MEM B_DQS? MEM 70D MEM DGS MEM B_DQS_P<7>
S MEM B _DQS? MEM 70D MEM DGS MEM B_DQS_N<7>
[ MP_MEM COVP MeP_VEM cove | vep VM cave | MCP_VEM COVP_ VDD
[ MP_MEM COVP MoP_VEM cove | vee VEM cove | MCP_VEM COVP__GND
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PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET-TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCI E_90D * 90_aD FE =90_CHM_DI FF =90_CHM_DI FF 13.1 W =90_OHM DI FF =90_OHM DI FF P PCLE_90D PCLE PEG R2D P<15. . 0> 7
CLK_PCI E_100D * =100_0HV DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | — PCl E 90D PClE PEG R2D N<15..0> 71
S—PEG R2D PGl E_90D PO E PEG R2D C P<15..0> o7
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT | — PCOLE_90D PAE PEG R2D € N<15.. 0> o
b T [O—PEG 2R PClE_90D PO E PEG D2R P<15.. 0> -
PCE * =3X_DI ELECTRI C ? PCE TOP, BOTTOM =4X_DI ELECTRI C ? | — PCI E_90D PClE PEG D2R N<15.. 0> 9 71
axraE R 2o ML N - PCl E_90D PCILE PEG D2R C P<15. . 0> n
- P POLE 90D POE PEG D2R C N<15..0> "
MCOP_PEX_COMP * 8 ML ? - PCLE 90D PCLE PCCE MN R2D P 7 31 96
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.4 [ PGl E_90D PO E PCE MN _R2D N 731
. ) [O—POEMN_RD PCIE_90D PO E PCOE MNI_R2D C P wa
Anal og Video Signal Constraints = PCLE 90D PaLE PCIE M NI_R2D C N v
PHYSI CAL_RULE_SET LAYER ALFON RUTE | M N MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CD—POEMN_D2R POLE_90D POLE PCE MNI_D2R P Tare
RUE O AR = PaEoon  |par PCIE_ M NI_D2R N i
CRT_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD L s’k aob o PCl E FW R2D P .
- f— PCI E_90D PCIE PClE FWR2D N .
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET > POE FWRD PCI E_90D PCIE PCE FWR2D C P 17 36
CRT * =4: 1_SPACI NG 2 i f— PClI E_90D PCIE PO E FWR2D C N FE
=4:1_ CRT CRT * CRT_2CRT
[O—POE FWPR PCI E_90D PCIE PCl E_FW D2R P 17 36
CRT_2CRT * =STANDARD ? | — PCI E_90D PClE PCl E FW D2R N 17 36
" [ PClE_90D PCLE PCE FWD2R C P 36
orT2ax oML ’ = PCLE_00D PO E PCIE FWD2R C N %
CRT_2SW TCHER * 250 ML ? - PCILE_90D PCLE PCl E EXCARD R2D P 06
CRT_SYNC . 16 ML 2 — PCI E_90D PO E PCl E_ EXCARD R2D N 96
MCP_DAC_COVP - =2:1_SPACI NG 2 [ PO E_EXCARD R2D PCI E 90D PO E TP_PCl E EXCARD R2D C P 0 17
i - - PCl E_90D PCILE TP_PAE EXCARD R2D C N 4
CRT signal single-ended i npedence varies by location: [ PCLE EXCARD 2R | PCIE 90D PO E TP_PCl E_EXCARD D2R P o 17
- 37.5-ohmfrom MCP to first termination resistor. | — PCI E_90D PCE TP_PCl E EXCARD D2R N 9 17
: 32: g:: : [22 ;IUI st to second_t erm n?ll on resistor. ‘ ) [—__MP_PEQ_REEGLK CLK_PCLE 1000 GLK_PCLE PEG CLK100M P o
put of three-pole filter to connector (if possible). PEG CLK100M N
R/ G B signals should be matched as close as possible and < 10 inches. = CLK PQE 1000 QK PQE e
MCP_PE1_REFCLK CLK_PCIE 1000 CLK_PCIE PCl E_ CLK1I00OM M NI _P
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.1 & 2.5. 2. | — == = = = e
- CLK_PCIE 1000 CLK_PCIE Eg E %Eiggm E/IWN:3 N 175
N i T H MCP_PE2_REEQLK QK PCE 1000 QK PCE 17 36
Digital Video Signal Constraints g POt 1000 Gk POLE PO E GLK10OM FW N e
PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ MP_PE3 REFCQLK QLK _PCIE_1000 LK _PCIE TP_PC E _CLK100M EXCARD P 5 i1r
o 1000 " - - - - - - [ A K PAE 1000 QK PO E TP_PCl E_CLK100M EXCARD N 5 17
3 =100_cHM D1 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
- [ MP_PEX_CLK_COVP vep_PEX_cave | MCP_PEX _CLK _COWP 17
LVDS_100D * =100_cHM D1 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF —_CeT_RED CrT_s0d - NC CRT IG R C PR e
MCP_DV_COMP * v 20 ML 20 ML =STANDARD =STANDARD =STANDARD [ CRT_GREEN CRT_50S. CRT NC CRT IG G Y Y 18 25
[ CRI_BLUE CRT_50S CRT NC CRT I1G B COw_PB 18 25
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT Lo SESYNE (i SIS CET_SYRS NE CRIE| GRHSYNE w2
- b d [ CRI_SYNC CRT_50S CRT_SYNC NC CRT | G VSYNC 18 25
DI SPLAYPORT i =3x_DI ELECTRI C 2 DI SPLAYPORT ToP, BOTTOM =4x_DI ELECTRI C 2 [ MP_DAC RSET v _pac cave | NC MCP_TV_DAC RSET 18 25
Lvos * =3 - [ MP_DAC VREF vce_pac_cave | NC MCP_ TV DAC VREF 10 25
=3x_DI ELECTRI C ? LvDS TOP, BOTTOM =4x_DI ELECTRI C ?
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 mils of clock Iength. | — TMDS LG TXC DP_100D DL SPLAYPORT $$g—: g—$§g—z
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. | — TMDS LG TXC De_100D DL SPL AYPORT TMDS | G TXD P<2 0>
Di spl ayPort AUX CH intra-pair nmatching should be 5 ps. No relationship to other signals. | — TMDS LG TXD De_100D DL SPL AYPCRT —
TVDS | G TXD DP_100D pDispLAYPORT | TMDS | G TXD N<2.. 0>
Max | ength of LVDS/DisplayPort/TMDS traces: 12 inches. | — = = - =
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5. 4. Do—DkM DP_100D pspiaypert [ DP 1G M _P<3. . 0> 9 81
. i = Y R DP_100D pispLayport | DP_ 1 G ML_N<3. . 0> 9 81
SATA Interface Constraints o> DB AUX CH DP_100D pispLAYPORT | DP_I G AUX_CH P 15 61
PHYSI CAL_RULE_SET LAYER ALLON RUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI [ DP-AUXCH DP_100D piseLavecer | DP 1G AUX CH N o
_RULE_: ON LAYER? MARY GAP | DI FFPAI R NECK GAP
SATA_100D * =100_cHM 01 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_OHM DI FF [ ME_HDM_RSET MCP_DV_COVP MP HDM_RSET e
= i - - - - iy [ MCP_HDM _VPROBE MCP_DV_COVP MCP_HDM _VPROBE 18 25
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT [ LDSLGAQK LVDS_100D LvDS LVDS 1G A ALK P o8
i - D LVDS I1GA QK LVDS_100D LVDS LVDS IG A CLK N 16 84
SATA g =4x_DI ELECTRI C ? SATA TOP, BOTTOM =3x_DI ELECTRI C ? [ LVDS |G A DATA LVDS_100D LVDS LVDS | G A DATA P<2..0> 18 84
ATA TERP . oL N [ LVDS 1G A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0> ;54
- [ LVDS |G A DATA3 LVDS 100D LVDS NC LVDS | G A DATAP<3> 918
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1. [ LVDS |G A DATA3 LVDS_100D LVDS NC LVDS | G A DATAN<3> 9 18
[ LVDS 1GB AK LVDS_100D LVDS NC LVDS_| G B CLKP o 18
O LVWDS IGB OK LVDS 100D LVDS NC LVDS | G B CLKN 918
[O—LVDS 1G B DATA LVDS 100D LVDS LVDS | G B_DATA P<2..0> 4
> LVDS |G B DATA LVDS 100D LVDS LVDS | G B_DATA N<2..0> ;4
O LVDS |G B DATA3 LVDS 100D LVDS NC LVDS | G B DATAP<3> 918
[ LVDS IG B DATA3 LVDS 100D LVDS NC LVDS | G B DATAN<3> 9 18
[ MCP_I EPAB_RSET MCP_DV_COVP MCP_| FPAB_RSET 18 25
[ MCP_I EPAB VPROBE MCP_| FPAB_VPROBE 18 25
[ SATA_HDD_R2D SATA_100D SATA SATA HDD R2D C P 20 39
[ SATA_100D SATA SATA HDD R2D C N 20 39
[ SATA_100D SATA SATA HDD R2D P a0
[ SATA_100D SATA SATA HDD R2D N a0
[OSATA_HDD_D2R SATA_100D SATA SATA_HDD D2R P 20 39
— SATA_100D SATA SATA_HDD D2R N 20 39
[ SATA_100D SATA SATA HDD D2R C P 7 39
- SATA_100D SATA SATA_HDD D2R C N 739
[ SATA_CDD_R2D SATA_100D SATA SATA ODD R2D C P 20 30
- SATA_100D SATA SATA ODD R2D C N 20 39
o SATA_100D SATA SATA _ODD R2D P 7 39 "
= SATA 100D | SATA SATA ODD R2D N 73 MCP Constraints 1
[O_SATA_CDD_D2R SATA_100D SATA SATA ODD D2R P 20 39 SYNG WASTERCVXGEX NG DATE=02/ 18 2
- SATA_100D SATA SATA_ODD D2R N 20 30 - = SYNC_DATE=02/ 18/ 2008
[ SATA_100D SATA SATA ODD D2R C P 7 30 NOTI CE OF PROPRI ETARY PROPERTY
— SATA_100D SATA SATA_ODD D2R C N 739
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
[ MP_SATA _TERVP SATA_TERMP MCP_SATA_TERMP 20 AGREES Yo THE FOLLOARG T NG THE POSSESSCR
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PClI Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
PCl _55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_PCl _55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
PCl * =STANDARD ?
CLK_PCI * 8 ML ?

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.8.

LPC Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
LPC_55S * =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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
LPC * 6 ML ?
CLK_LPC * 8 ML ?

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

USB 2.0 Interfac

e Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_90D * 90_am Ol FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VEI GHT SPACI NG_RULE_SET LAYER LINE-TO- LI NE SPACING | WEI GHT
uss * =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_DI ELECTRI C

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

SMBus | nterface

Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SMB_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT
sMvB . =2x_DI ELECTRI C 2

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

HD Audi o Interface Constraints

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

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

ON LAYER?
HDA_55S * =55_OHM SE =55_CHM SE =55_CHM SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
HDA * =2x_Di ELECTRI C ?
MCP_HDA_COVP * 8 ML ?

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

SPI Interface Constraints

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO- LI NE SPACING | VEI GHT
CLK_SLow * 8 ML ?

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

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO- LI NE SPACING | VEI GHT
SPI B 8 ML 2

MCP_HDA_PULLDN_COVP

MCP_HDA_QOVP

MCP_HDA PULLDN_ COWP

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ MP_DEBUG PCl_55S PCl MCP_DEBUG<7. . 0>
> Pd_AD PCl_55S PCl PCl _AD<23. . 8>
S Pd_AD24 PCl_55S PCl PCl _AD<24>

> Pd_AD PCl_55S PCl PCl _AD<31. . 25>
S—ka_aD pPCl_55S Pl PCl _PAR

O PO _CBEL PCl_55S PCl PCl _C BE L<3..0>
> PO_CnTL PCl_55S pCl PCl _| RDY_L

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

> PCL_CONTL PCl _55S pCl PCl _SERR L

[ PCL_CONTL PCl _55S pCl PCl _STOP L
[—>—PCL_CNTL PCl_55S PCl PCl _TRDY_L

> PO_CnTL PCl_55S PCl PCl _FRAME L
O—PQ_REQ_L PCl_55S PCl PCl _REQO_L

> PCL_GNTO_L PCl _55S PCl PCl _GNTO_L
[O—PCQ_REQI_L pPQl_55S pal PCl _REQL L

OO Pa_aNT1_ L PCl _55S pCl PCl _GNT1 L

O PCL_INTWL PCl_55S pCl PCl _| NTW L
O—PO_INIX L PCl_55S PCl PCl _INTX L

O PCL_INTY_L PCl_55S PCl PCl _INTY_ L

O PO_INIZ L PCl_55S PCl PGl _INTZ L
O—MP PQ_AK2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
— K PO 558 | A K PCl PCl _CLK33M MCP
> LPC AD LPC 55S LPC LPC AD<3.. 0>

[ LPC ERAME L LPC 558 LPC LPC FRAME L

S LPC RESET L LPC 55S LPC LPC RESET L

O MeiPCaAKo | AKIPCS55S | AKIPC LPC CLK33M SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
[ CIK IPC 558 | QK |PC LPC CLK33M LPCPLUS
[ USB EXTA USB_90D USB USB_EXTA P

[— USB_90D USB USB_EXTA N

- USB 90D usB USB_EXTA MUXED P
[ USB 90D USB USB EXTA MUXED N
> UsB MN USB_90D USB NC USB_M NI P

— USB_90D USB NC USB M NI N

[ USB_EXTD USB_90D USB NC _USB_EXTDP

[ USB_90D USB NC USB_EXTDN

[ USB CAVERA USB_90D USB USB_CAMERA P

[ USB 90D USB USB CAMERA N

> UsB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ UsB TPAD USB_90D USB USB_TPAD_P

— USB 90D USB USB_TPAD N

> UsB IR USB_90D USB USB IR P

[— USB_90D USB USB_IR N

[ USB EXTB USB_90D USB USB EXTB_P

[— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB NC _USB_EXCARDP
— USB_90D USB NC _USB_EXCARDN
[ USB EXTC USB_90D USB NC _USB_EXTCP

— USB_90D USB NC USB_EXTCN

[ MCP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[ SMBUS_MCP_0_QIK SMB 555 SMB SMBUS MCP_0_CLK
[ SMBUS_MCP_0_DATA SMB 555 SMB SMBUS MCP_0_ DATA
[O—SMBUS MCP_1_aLK SMB 555 SMB SMBUS MCP_1_CLK
[ SMBUS_MCP_1_DATA SMB_55S SMB SMBUS MCP_1_DATA
> HDABIT OK HDA_55S HDA HDA BIT_CLK

f— HDA_55S HDA HDA BIT_CLK R
[ HDA_SYNC HDA_55S HDA HDA_SYNC

[ HDA_55S HDA HDA _SYNC R

> HDARST L HDA_55S HDA HDA RST R L

[ HDA_55S HDA HDA RST L

[ HDA_SDI N0 HDA_55S HDA HDA_SDI NO

f— HDA_55S HDA HDA _SDI N_CODEC
[ HDA_sbaur HDA 55S HDA HDA_SDOUT

o HDA_55S HDA HDA SDOUT_R

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

MOP_SUS A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
ClK SLON55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QlK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPI_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPI_CS0 SPI_55S SPL SPI_CSO_R L
SPL_55S S SPI _CS0_L

13 19

19

19

19 42 44 84

19 42 44 84

19 26 84

19 26

26 42

26 44

20 40

20 40

7 20 31

7 20 31

7 20 31

7 20 31

20 50

20 50

20 41

20 41

20 40

20 40

20

13 21 28 29

13 21 28 29

21 45 60 85

21 45 60 85

21 55
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MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_M | _COMP . =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S . =55_OHM SE =55_OHM SE =55_CHM SE =55_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

MCP_BUFO_CLK

=3: 1_SPACI NG ?

ENET_M |

12 ML

SQURCE: MCP73 Interface DG (DG 02974-001_v01), Sections 2.7.2 & 2.7.4

88E1116R (Et hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP

ENET_MDI _100D

=100_0HVLDI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_MDI

25 ML

SQURCE: MCP73 Interface DG (DG 02974-001_v01), Section 2.7.4

ﬂ
4
X
2
|

.
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M | _COvP

MCP_M | _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_CLK25M BUEQ

ENET_M | _55S

MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S

MCP_BUFO_CLK

RTL8211_CLK25M CKXTAL1

ENET_I NTR L ENET_M | _55S | ENET_M | ENET_I NTR L
ENET_MDI O ENET M1 55S | ENET M1 ENET_MDI O
ENET_MDC ENET_M|_55S | ENET M| ENET_NMDC
ENET_PWRDVN | ENET_M|_55S | ENET M| ENET_PWRDWN L
ENET M1 55S | ENET M1 ENET_CLK125M RXCLK R
ENET_RXCLK ENET_M | _55S | ENET_M | ENET_CLK125M RXCLK
ENET M1 55S | ENET M1 ENET_RXD _R<3.. 0>
ENET_RXD ENET_M|_55S | ENET M| ENET_RXD<0>
ENET_RXD STRAP ENET M1 55S | ENET M1 ENET_RXD<3.. 1>
ENET_RXD ENET M1 55S | ENET M| ENET_RX CTRL
ENET_TXCLK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>
ENET_TXD ENET M1 55S | ENET M1 ENET_TXD<3.. 1>
ENET_TXD ENET_M | _55S | ENET M| ENET_TX_CTRL
ENET M1 55S | ENET M1 ENET_RESET L
ENET_MDI ENET_MDI _1000 ENET_MDI ENET_MDI _P<3.. 0>
ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0>

U0 00000 000000 9000 00 00

18

18 34

33 34

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

FW.TP

=3: 1_SPACI NG

SD CARD | NTERFACE CONSTRAI NTS

FireWre Net

Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> EWP0_TPA EW 110D EW TP NC _FW_TPAP
O EWP0_TPA FW 110D EW TP NC _FW_TPAN
> EWP0_TPB FW 110D EW TP NC _FW_TPBP
> EWP0_TPB FW 110D EW TP NC FW_TPBN
[O—EWPp1_TPA EW 110D EW TP FW PORT1_TPA P
O EWP1_TPA FW 110D EW TP FW PORT1_TPA N
> EWP1_TPB FW 110D EW TP FW PORT1_TPB P
O EWeP1_TPB FW 110D EW TP FW PORT1_TPB N
Port 2 Not Used
SD CARD NET PROPERTI ES

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMJUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
so.ss5 . w5 anse “ss_amsE “ss_amsE “ss_amse ~sTANDARD ~sTANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
0.1 NTERFACE . X DELECTRIC »

ELECTRI CAL_CONSTRAI NT_SET

PHYSI CAL

NET_TYPE

32— SD_DAL D D_| NTEREACE SD_D<0>
3D SD-DAL D D | NTERFACE SD D<1>
[[30)——SD_DAL D D_| NTEREACE SD D<2>
[z SD-DAL D D_| NTEREACE SD D<3>
[z —SDDAL D ! D | NTERFACE SD D<4>
[[ZD—SD-DAL D D_| NTEREACE SD _D<5>
[[Z5)— S DAL D D | NTERFACE SD D<6>
[ SD_DAL D D_| NTEREACE SD D<7>
723 D _CK D D_| NTEREACE SD CLK

[E>—Sshan D D | NTERFACE SD_CvD

FireWre Constraints
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SYNC_DATE=02/ 18/ 2008
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SMBUS_SMC A_S3_Sal SMB 555 SMB SMBUS _SMC A S3_SCL
[ SMBUS SMC A S3_SDA_ | SMB 55S SMB SMBUS SMC A S3_SDA
S SMBUS SMC B S0_SOL SMB 55S SMB SMBUS SMC B SO_SCL
[ SMBUS_SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
S SMBUS SMC 0_S0_SOL SMB 555 SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA_ | SMB 55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS_SMC BSA SO SMB_55S SMB SMBUS_SMC BSA_SCL
[ SMBUS_SMC BSA_SDA SMB 555 SMB SMBUS SMC BSA SDA
[ SMBUS_SMC MGMI_SOL SMB 555 SMB SMBUS SMC MGMT_SCL
[ SMBUS_SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA
SMBus Charger Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> CHGR Csl 1TOl_DI FEPALR CHGR CsSI _P
[ 1TOl_DI FEPAIR CHGR CSI _N
[ CHGR CSO 1TOl_DI FEPAI R CHGR CSO P
[ — 1TOl_DI FEPAIR CHGR CSO N

7 31 42 45 51

7 31 42 45 51

42 a5 48

a2 a5 48

42 45 48 53 78

42 45 48 53 78

7 42 45 61 62

7 42 45 61 62

27 39 42 45

27 39 42 45

SMC Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008

Il NOT TO REPRODUCE

NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
<) APPLE | NC. T — =
e ot o7

2




8 7 6 5 4 3 2 1

GDDR3 Frane Buffer Signal Constraints

GDDR3 FB A/ B Net Properties GDDR3 FB C/' D Net Properties
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’YE%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE T _TvPE
ELECTRI CAL_CONSTRAI NT_SET prvsi caL sacinG ELECTRI CAL_CONSTRAI NT_SET Prvsi caL sacinG
oors_aomssse . . -40_amse 0.095 W 127w ~sranoarD ~sTaoarD
> FEBACKEP GDDR3_80D GDDR3_ QLK FB_A CLK P<0> 73 78 > EBCAKEP GDDR3_80D GDDR3_ QLK FB B CLK P<0> 73 75
coors_aose . . —a0_crma s 0.095 W —a0_crma s ~sranoarD ~staoarD o oK FB A CLK N<O> e “e0D “ax | FB B CLK N<0> e
coora_s00 . oo amoner ~s0_aMDIFF 0.095 M4 ~s0_oDIFF —80_GHMLDI FE -80_GHMLO1 FE DO—FBBAKEP GDDR3_80D GDDR3_ QLK FB_A CLK P<i1> 73 78 O FBEDAKEP GDDR3_80D GDDR3_QI K FB_B CLK P<i1> 73 75
— GDDR3_80D GDDR3_CLK EB_A CLK N<1> 73 7 o GDDR3_80D GDDR3_ LK FB B CLK N<1> 73 75
> EB_AB QD GDDR3_40R55SE | GDDR3_CMD EB_A MA<1.. 0> 73 74 > FBCh oD GDDR3_40R55SE | GDDR3_CVD FB_B_MA<1.. 0> 7375
> EB_AB QD GDDR3_40R55SE | GDDR3_CMD FB_A MA<12..6> 73 74 O—EBCD an GDDR3_40R55SE | GDDR3_CMVD FB B MA<12..6> 73 75
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | I GHT S>—EB_AB QD GDDR3_40R55SE | GDDR3_CMD FB_A BA<2..0> 73 74 OD—EBCD an GDDR3_40R55SE | ahbrs_cvp | FB_B BA<2. . 0> 73 75
) > EB_AB QD GDDR3_40R55SE | GDDR3_ CMD FB A RAS L 73 74 D FBCh ap GDDR3_40R55SE | GDDR3_CMD FB_B RAS L 73 75
coors-ax T2 smane ’ >_EB.AB QD GDDR3_40RS5SE | bz avp | FB A CAS L 23 74 [ FB.CD QD GDDR3_40RS5SE | copra o | FB B_CAS L 578
aora_aw . =2.5:1_SPACI NG - > EB_AB_QVMD GDDR3_40R55SE | GDDR3_CMD FB_A VW L 73 74 D EB.CD QD GDDR3_40R55SE | GDDR3_CMD FB_B WE L 7375
- [O—FB_AB QD PD GDDR3_40R55SE | Ghor3_avd | FB_A_UCKE [O—FB_Ch o PD GDDR3_40R55SE | cppra_ avp | FB_B_UCKE
Baiells e smane ’ [>_EB_AB Q\D_PD GDDR3_40R55SE | Gbr3_avp | FB_ A LCKE [>EB.CD G _PD GDDR3_40R55SE | cbpra_cvo | FB B LCKE
coora_oos . 2.5 1_sPAOING » [z EB_AB_CS0 GDDR3_40R55SE | Ghbrs_avn |FB_A LCSO_L [z FB_CD_Cs0 CGDDR3_40R55SE | Ghora_ovp | FB B LCSO_L
EB_AB_CMD_PD GDDR3_40R55SE | GDDR3_CMD FB_A DRAM RST 73 74 EB_CD_CMD_PD GDDR3_40R55SE | ahbrs_cvp | FB_B_DRAM RST 73 75
| — —
> EBA QD GDDR3_40SE GDDR3_CMD FB_A LMA<S. . 2> 73 74 O EBCOD GDDR3_40SE GDDR3_CMD FB_B LMA<S. . 2> 73 75
o—FBB QWD GDDR3_40SE GDDR3_CMD FB_A UVA<S. . 2> 73 78 —FBDaw GDDR3_40SE GDDR3_CMD FB B _UVA<S. . 2> 73 75
O—FB_A WnGs0 GDDR3_40SE GDDR3_DQS FB_A WDQS<0> 73 74 [O—FB_C wWas0 GDDR3_40SE GDDR3_DQS FB_B_WDQS<0> 73 75
[O—FB_A Wxs1 GDDR3_40SE GDDR3_DQS FB_A WDQS<1> 73 74 [O—EB_C wxs1 GDDR3_40SE GDDR3_DQS FB_B_ WDQS<1> 73 75
[O—FB.A WS GDDR3_40SE GDDR3_DQS FB_A WQS<2> 73 78 [O—FB G was2 GDDR3_40SE GDDR3_DQS FB_B_WQS<2> 73 75
O FeAawes | enomadose  |coomangs [FB A <3> 7374 CO-Fecwess | enomadose  |ammangs |FBB <3> 7 75
> EB_A RS0 GDDR3_40SE GDDR3_ DS FB_A RDQS<0> 73 78 > EB_C RS0 GDDR3_40SE GDDR3_DQS FB_B_RDQS<0> 73 75
[O—FB_A RDGSL GDDR3_40SE GDDR3_ DS FB_A RDQS<1> 73 78 [O—FB_C RDGS1 GDDR3_40SE GDDR3_DQS FB_B_RDQS<1> 73 75
O FeARGS? | enomadose  |coorapgs |[FB A <2> 7374 CO—FeCRGs2 | GnomadosE  |ammangs |FB B <2> 775
> FB_A RXGS3 GDDR3_40SE GDDR3_DQS EB_A_ RDQS<3> 73 74 > FB_C RXGS3 GDDR3_40SE GDDR3_DQS EB_B_RDQS<3> 73 75
[—FB_A_DQ BYTEQ GDDR3_40SE GhprR3_DATA | FB_A DQ<7. . 0> 73 74 [—EB_C DQ BYTEQ GDDR3_40SE coDR3_DATA | FB_B DQ<7. . 0> 73 75
S FEB_A DQ BYTE1L GDDR3_40SE | cpbra DATA | FB A 15..8> 7574 [ FB_C DQ BYTEI GDDR3_40SE | cpDR3_DATA | FB B 15..8> 7575
From T18 MXM [>EB_A DQ BYTE? GDDR3_40SE Goora_paTAa | FB A DQ<23. . 16> 7374 [>_EB_C DQ BYTE? GDDR3_40SE copra_paTa | FB_B DQ<23. . 16> 7078
L ) A [>—FB_A DQ BYTE3 GDDR3_40SE coDr3_paTA | FB_A DQ<31. . 24> 73 74 [—FB_C DQ BYTE3 GDDR3_40SE GoDR3_DATA | FB_B DQ<31. . 24> 73 75
Digital Video Signal Constraints B A L<0> B B L <0>
L A | coDR3_40SE | eobra pATA |FB A DM L<O> 44 O FBCDQN | cGoR3 dosE |G paTA [FB B DOML<0> 55
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP > EBA DM GDDR3_40SE GoDR3_pATA | FB_A DM L<1> 73 74 > EBC DM GDDR3_40SE Ghpr3_pata | FB_B_DOM L<1> 73 75
n - - - - - [>_EB_A DQW GDDR3_40SE copRz_paTA | FB_A_DQM L<2> 7574 [>_EB_C DQw GDDR3_40SE copRz_paTA | FB_ B DQM L<2> 7575
DP_100D =100_CHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF D FBﬁAﬁmVB G])FG74OSE G3DR37DATA FB A m\/l L<3> s 74 D FBﬁCﬁmVB G])FG74OSE G3DR37DATA FB B m\/l L<3> s s
LVDS_100D * =100_CHVLDI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_OHM DI FF =100_CHM DI FF EB_ R 0 _s0sE s FB_A VWDQS<4> e EB_D 0 _40sE s FB B V\DQS<4> e
[O—FB_B WnGsl GDDR3_40SE GDDR3_DQS FB_A WDQS<5> 73 78 [O—FB_D wWnGs1 GDDR3_40SE GDDR3_DQS FB_B_WDQS<5> 73 75
> FB_B WQs2 GDDR3_40SE GDDR3_DQS EB_A WDQS<6> 73 74 > EB_D WQs2 GDDR3_40SE GDDR3_DQS EB_B_ WDQS<6> 73 75
[O—FB B Ws3 GDDR3_40SE GDDR3_DQS FB_A WDQS<7> 73 78 [O—FB_D wWGs3 GDDR3_40SE GDDR3_DQS FB_B_WDQS<7> 73 75
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
GDDR3 GDDR3 FB_A RDQS<4> CGDDR3. GDDR3 FB_ B RDQS<4>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C ? D FB*B*RImo 7405E 7IIB FB A <5> " ID FB*D*RImo 7405E 7IIB FB B <5> s
[FB B RDGSIL GDDR3_40SE GDDR3_DCS RDQS: 73 78 [—FB_D RDGSL GDDR3_40SE GDDR3_DQS RDQS: 73 75
LVDS - =3x_DI ELECTRI C ? LVDS TP, BOTTOM =4x_DI ELECTRI C ? > FB B RDQS2 GDDR3_40SE GDDR3_DXS FB_A RDQS<6> 73 74 —EB_D RDQS2 GDDR3_40SE GDDR3_DQS FB_B_RDQS<6> 73 75
CGDDR3. CGDDR3 FB_A RDQS<7> CGDDR3. GDDR3 FB B RDQS<7>
LVDS intra-pair matching should be 5 mils. Pairs should be within 100 mils of clock |ength. | m— FB_B_RDQS3 _S0SE DS i — fs DEDOSE _40SE D e
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. [ EB_B DQ BYTEQ GDDR3_40SE cobr3_paTA | FB_A DQ<39. . 32> 73 74 [—EB_D DQ BYTEQ GDDR3_40SE chpr3_pata | FB_B_DQ<39. . 32> 73 75
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [ FB_B _DQ BYTEL GDDR3_40SE coDR3_DATA | FB_A DQ<47. . 40> 73 74 [ FB_D DQ BYTEL GDDR3_40SE Ghpr3_paTA | FB_B_DQ<47. . 40> 73 75
Max | ength of LVDS/ DisplayPort/ TMDS traces: 12 inches. > FB_B DQ BYTE2 GDDR3_40SE copr3_paTA | FB_A DQX<5S5. . 48> 73 74 [—FEB_D DQ BYTE? GDDR3_40SE chpr3_pata | FB_B_DQ<55. . 48> 73 75
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5. 4. [ FB_B DQ BYTES GDDR3_40SE copr3_paTA | FB_A DQ<63. . 56> 73 74 [—FB_D DQ BYTE3 GDDR3_40SE chpr3_pata | FB_B_DQ<63. . 56> 73 75
O—FB_B DQw GDDR3_40SE chor3_patAa | FB_A DOM L<4> 73 78 [O—FB.D DQw GDDR3_40SE chpr3_patA | FB_B_DOM L<4> 73 75
> FB B DML GDDR3_40SE. GhbR3 DATA | FB A DOM L<5> 73 74 S FB_D DML GDDR3_40SE GDDR3 DATA | FB B_DQM L<5> 7375
[O—FBB DQw GDDR3_40SE chpr3_patAa | FB_A DOV L<6> 73 78 [O—FBD DQw GDDR3_40SE chpr3_pata | FB_B_DOM L<6> 73 75
B _ _ FB_A L<7> 757 D y N FB_B L<7> s 15
MUXGFX Net Properties
e 06 Net Properties
[ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine ELECTRI CAL TRAINT SET MR
_OONS . Phvsi caL sacinG
VDS LVDS A CLK P
D A ax Ipe 1000 Vs LVDS_A_CLK_N - [>—ass aKsionsss| aksiow | GPU CLK27M 0
Le> =5 = — = oo > CK505_Cl K27MES CLK_SLOW55S | CLK_SLOW GPU CLK27M SS 16 77
> LVDS EG A OK LVDS 100D LVDS LVDS EG A CLK P 78 84
LVDS EG A CLK N
> LVDS A _DATA LVDS 100D LVDS LVDS_A DATA P<2..0> o1 84 = t DS*EEJ;*ELA_‘;A t i*iggg tﬁ LVDS EG A DATA P<2. . 0> s
LVDS A DATA LVDS 100D L VDS LVDS_A DATA N<2..0> o1 84 [ LDS.EGA = - 78 84
= A = [>LVDS EG A DATA LVDS 100D LVDS LVDS_EG A DATA N<2..0> 750
ED—LVDs B Ak LVDS_100D LVDS LVDS B CLK P o1 84 [ LVDS EG B_DATA LVDS_100D LVDS LVDS EG B _DATA P<2..0> 4
ED—LVDS B aK LVDS_100D LVDS LVDS B CLK N o1 84 [ LVDS EG B_DATA LVDS_100D LVDS LVDS EG B _DATA N<2..0> 4
[ED—LVDS B DATA LVDS_100D LVDS LVDS B DATA P<2..0> o1 84
= \ps B paTA LVDS_100D LvDsS LVDS B DATA N<2..0> . DM DP_100D DispLayecrr | DP_EG M._P<3. . 0> g
> == = - — = ° P M DP_100D pspiayport | DP_EG ML_N<3. . 0> 78 81
[ LVDS 100D LVDS LVDS CONN A CLK F P 7 80 > DP_AUX cH DP_100D DispPlAYPoRT | DPEG AUX CH P 78 81
= LVDS_100D LVDS LVDS CONN A CLK _F N 7 80 DR AUX CH DP_100D pspayport | DP_EG AUX CH N 78 61
[ LVDS_100D LVDS LVDS CONN B CLK_F P 7 80 = DP_100D pspiaypert |DP_EG AUX CH C P o1
[ LVDS_100D LVDS LVDS CONN B CLK_F_N 7 80 = DP_100D pspiaypert |DP_EG AUX CH C N o1
[ LVDS_100D LVDS LVDS CONN A CLK P 0 81
> LVDS_100D LVDS LVDS CONN A CLK N 0 81
= LVDS_100D LVDS LVDS CONN A DATA P<2..0> 750 m
= LVDS 100D LVDS LVDS CONN A DATA N<2..0> 7w m
= LVDS 100D LVDS LVDS CONN B G K P 80 81
s LVDS_100D LVDS LVDS CONN B CLK_N 0 81
= LVDS 100D LVDS LVDS CONN _B_DATA P<2..0> 750 e
e LvDS_100D LvDS LVDS_CONN_B_DATA_N<2.. 0> 750 a
GPU ((©6) CONSTRAI NTS
oM DP_100D psprayport | DP_M._C P<3.. 0> 7 82 SYNC_MASTER=MUXGFX SYNC_DATE=02/ 18/ 2009
DP_M._C N<3..0> NOT ROP| ROP|
= DP_100D DI SPL AYPORT. 8
=DM DP_100D DI SPLAYPORT | DPMMP<P<8> . 0> o1 82 ICE O P RI ETARY P ERTY
0 DP_100D DI SPLAYPORT |  DPMMINeDN<B> . 0> 81 82 THE_ L NFORVAT| ON CONTAINED HERELN | S THE PROPR ETARY
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K19 Specific Net Properties

K19 Specific Net Properties

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
NeTTvee NeTTveE
SENSE_1Ta1_555 - SioreaR “ss_amsE “ss_amsE “ss_amsE 111D FFPAIR 1: 1D FFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL seAciNG ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL seAciNG
ENET_NVDI 1000 ENETCONN ENETCONN _P<3. . 0>
[—— . e - v - - = - ENETOONN o3 02 = > ey PGLE_90D POE POl E_EXCARD R2D P "
— ENET_MDI 1000 ENETCONN .. as POLE 90D PaLE PCI E EXCARD R2D N
( )
o FFPAIR . 1 oFFRAR 1 oFFRAR 11 DFFPAIR 11 DFPAIR = SATA_100D SATA SATA ODD R2D UF_P 3 [z >—(ROLEEXCARD = PO E MN RZD P 0
[ PCLE_90D PCLE 7 31 90
> SATA_100D SATA SATA_ODD R2D_UF_N 3s (POEMN)
SATA_100D SATA SATA ODD D2R UF P = PCLE_90D PCILE PCE M N _R2D N a1 00
D = ATA 2R UF N 7 =M CLK_PCIE 1000 CLK_PCE PCI E_ CLK100M M NI _CONN P ; =
= SATA_100D SATA SATA_COD u 73 PCI E_CLK100M M NI _CONN_N
= QK PCE 1000 QK PCE 73
SPACI NG_RULE_SET LAYER LINE-TO- LI NE SPACING | VI GHT [ SATA_100D SATA SATA HDD D2R UF_P 30 | RP
SATA_HDD_D2R_UF_N [ 1701 DI FEPAI CHER CS o
[ SATA_100D SATA a9 CHGR CSI R N
sense . 2.1 sPaciNG - ATA HDD R2D UF P = 1TOL_ DI EEPAI 62
[ SATA_100D SATA S a9
= 1TOL_ DI EEPAI CHGR CSO R P 26 62
THERM . 2:1_sPAci NG - [T SATA_100D SATA SATA_HDD R2D_UF_N 3s = R N
GEXI \VP6 VSEN P = 1TOL_DI EEPAL CHGR _CSO 46 62
> SENSE DI FFPAI R SENSE_1TQl_55S SENSE 9 USB2 EXTA NUXED P
Ao . 21 seAaiNG B ENeE 1101 St SEneE GEXI WP6 VSEN N [ ST USB 90D USB w0
- _ 9 — (s exaa) USB 90D USB USB2_EXTA _MJUXED_N a0
D (s exan) USB_90D USB UsSB2_LT1_P 20
CP = USB 90D UsB USB2_LT1_N
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VEI GHT [ CRULHVENS D2_DP THERMLATOL_S5S THERM UTHVENS D2_P ° 2 USB_ 20D USB USB_TPAD R P -
- ( ) 5
> | - = THERM 1TOl_55S THERM CPUTHVSENS D2 N 8 D ’USB’EXTD‘ USE_90D. USE USB TPAD R N *
Use_EXTD) 50
Ep— . 2 MLs . > CPU_THERMD_DP THERM 1TO1_55S THERM CPU_THERMD P 10 a8 > 3 = USE CAVERA CONN P
[ (usB cavern) USB 90D USB 7 31
0> THERM 1TQl_55S THERM CPU_THERMD N 10 48 B N N
b GPUTHVENS D P [ (usa canvern USB_90D USB USB CANMERA CONI 781
> GPUTHVENS D DP THERM 1TOL_55S THERM 48 CONN USB2 BT P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VI GHT Hi DN > USB 90D USB 7 31
= THERM 1TOl 55S THERM GPUTHMSNS P USB_ 90D USB CONN USB2 BT N
a0 . _sTaNpaD . [ GPU_THERVD DP THERM 1TOL_55S THERM GPU _TDI ODE_P 8 76 77 = = B LT2 P T
GPU_TDI ODE N [E LsE_20D L uS w
— THERM 1TOL_55S THERM 48 76 77 USB LT2 N
PRIVE_NEM . —sTaNoARD . e D P TLEr 1Tl etk Tremu NMCPTHVENS D P [ USB 90D USB a0
M == = = “° [ USB CARDREADER USB_90D USB USB_CARDREADER P 9 20 32
=0 THERM 1TOL_55S THERM MCPTHVENS D N 48 3 A A RE
MCP THMVDI ODE P = USB 90D USB USB_CARDREADE! 0 20 32
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT | THERM 1TO1 55S THERM 21 48 DP 1G AUX CH C P
= DP_100D DI SPLAYPORT| 81
oD THERM 1TOl_55S THERM MCP_THVDI ODE N 21 48 DP 100D oL oPL AV DP | G AUX CH C N
a0 Fam 020 1000 > SENSE_DI EEPAI R SENSE_1TOL 555 SENSE CPWITTI SNS_R P a7 = .
PR_P2IA . 0.20 Wt 1000 D SENSE_1TOl_55S SENSE CPUVTTI SNS R N a7
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
= - = - = - — [=> SENSE_DI FEPAI R SENSE_1TO1_55S SENSE GPUlI SENS P a7
VEM LK @0 . oot [T SENSE_1TOl_55S SENSE GPUI SENS_N a7
[ SENSE_DI FEPAI R SENSE_1TO1_55S SENSE CPUWTT_|I SNS P 47 67
vem @o - ao_Pamt
-~ - = SENSE_1TOl_55S SENSE CPUV | SNS_N a7 67
VEMLCTRL @o - Qo_P2mt
NEMLDATA @0 - Qo_Pamt
X X P1V8GPU P
> SENSE_DI FFPAI R SENSE_1TQl_55S SENSE J a7 — SPK_OUT DLEEPALR AUDLO. SPKRCONN L_OUT_P 7 58 59
VEM OGS vy . o P2 e SENSE_1TO1_55S SENSE P1VBGPU N a7 =
| P = DI FEPAI R AUDI O SPKRCONN L_OUT_N 7 58 59
> SENSE_DI FEPAI R SENSE_1TO1_55S SENSE SNS CPU 6 SPKRCONN S OUT P
D SPK Qut DI EEPALR AUDL O 7 58 59
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = SENSE_1TO1_55S SENSE I SNS_CPU N 6 PK N N
PP3V3 S5 37 30 53 %4 o4 08 69 70 | D> DI EEPAL R AUDL O SPKRCONN_S_QOUT. 7 58 59
- SB_POMER 37530440°8,54,58,53,79, SPKROONN R OUT_ P
orrag B | 0P NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET — SB_POWR PP3V3_S0 e an e S Al DLEEPALR AUDLO Tos e
rae o . R - — - = 3 ——a 1 SREURELL | > DI EEPAI R AUDLO SPKRCONN R OQUT_N 758 50
- QK Fse ao . @o_Pom = DI FEPAI R AUDL O SPKRAMP L _QUT P
satA a0 . 0P - = DI FEPAI R AUDL O SPKRAMP _L_QOUT N
u_caw @0 - Qo_P2w
x X DI EEPAI R AUDL O SPKRAMP_R QOUT_P .
e a0 . o pom = [E>__SENSE_DI EEPAI R SENSE_1TOL_55S SENSE P1V8GPUI SNS R P - =D SPKRAMP R OUT N ..
cu_GTLReR @0 - Qo_Pamt P1VS8GPUI SNS R N = DI EEPAL R AUDL O s8
= SENSE_1T01_S5S SPNSE “ SPKRAMP_S_OUT_P
axrae 8_PONER - PR_P2IA = DI EEPAL R AUDL O s8
CPU_VOCSENSE ao . 0P [Zm> SENSE_DI FEPAI R SENSE_1TO1_55S SENSE | SNS_AI RPORT_P 31 53 SPKRAMP S OUT N
I SNS_AI RPORT_N = DLEEPALR ALDLO
saTA S8_PONER - POR_P2IA = SENSE_1TQl_55S SENSE a1 53
Fse_DSTE Fse_oSTE . o P2 | Al RPORT R P [z SENSE_DI FFPAI R SENSE_1TO1_55S SENSE I SNS_ODD P 30 53
[z SENSE_DI FEPAI R SENSE_1TO1_55S SENSE SNS OR 53 SENSE 1TOL 555 SENSE | SNS ODD N
i S5-PoeR i — SENSE_1TOl_55S SENSE I SNS_AIRPORT_R N =z P ] R P e
ISNS 1V5 S3 R P [z SENSE_DI FEPAI R SENSE_1TO1_55S SENSE SNS ODD 53
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET = SENSE DI FEPAIR SENSE 1TO1 55S SENSE 53 I SNS ODD R N
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET SENSE_1TOL_55S_SENSE ISNS 1V5 S3 R N SENSE 1TO1 55S SENSE 53
—_ a0 . ao_pomt > = TSNS IV5 S3 P o o SENSE DI EEPAIR SENSE_1TOl_55S SENSE | SNS HDD P 30 s
Lvos @o - ao_Pamt > SENSE_DI FFPAI R SENSE_1TQl_55S SENSE 53 65 I SNS HDD N
I'SNS 1V5 S3 N = SENSE_1TQl_55S SENSE 39 53
[ SENSE_1TQl_55S SENSE 53 65 I'SNS HDD R P
Me Const i nt Rel ti [Z> SENSE_DI FEPAL R SENSE_1TO1_55S SENSE I SNS_LCDBKLT_P 53 85 [Czzp>—SENSEDI EEPALR SENSE_1TOL_S5S SENSE =
r n rarn X 1 on 2L = — ° SENSE_1TOL_55S SENSE I SNS HDD R N s
nmory stra el axat1 ons — SENSE_1TCI 58S SENSE I'SNS LCDBKLT N ., . = 11Ol =
Allow 0.127 nm necks for >0.127 nmlines for GMCH fanout D> SENSE_DLEERALR SENSE_1TOL_55S SENSE LSNS L KLT R P Qb D
. ' - == SENSE_1TOL_55S SENSE I SNS_LCDBKLT_R N T
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP -
VEM 700 soTTaM 0.127 Wt 6.35 Wt
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
Graphi cs , SATA Constrai nt Rel axati ons Ve 405 . 0.09 W 5.8 W
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) NEM_ 40S_VDD * 0.09 MW 5.8 M
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_PHYSI CAL_TYPE | AREA TYPE | PHYSI CAL_RULE_SET
MEM_70D * 0.09 MM 5.8 W
VoS 1000 s 100.01 FF_B0n OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D_VDD * 0.09 MM 100 ML
bp_1000 oA 100_Di FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
SATA_1000 BeA 100_01 FF_BGA PCI E_90D * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PGA CONSTRAI NT RELAXATI ONS e oo , 005 o e
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP MCP_DV_COMP ToP 0.1 M1 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PGA_50SE - v “s0_amse 0.073 Wt “s0_amse 111D FFPAIR 0.073 M
MCP_NVEM_COVP TP 0.1 M 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_PHYSI CAL_TYPE | AREA TYPE | PHYSI CAL_RULE_SET
MCP_M | _COVP TP 0.1 M 500 ML
o 505 o roa s05E OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TP 0.1 ™M 500 ML
FsB_bsTe 508 Per PeAS0SE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
. sos PeA PGA_50SE MCP_DV_COMP * 0.25 MM 250 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Project Specific Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CPU_27P4s BOTTOM 0.23 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SYNG. MASTER-MUXGEX SYNG_DATE=02/ 21/ 2008)
FSB_DATA . PoA PeA_cPU
ALLOW ROUTE NOTI CE OF PROPRI ETARY PROPERTY
Fsa_osTe . PoA PeA_cPU PHYSI CAL_RULE_SET LAYER NONEY M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
FSB_ADR . PoA PeA_cPU MEM 40S 1SL4, 1 SL9 PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE AGREES TO THE FOLLON'NG
] . | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
i = oo MEM 40S_VDD 1S3, 15L10 N
e 1x . o ea U OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Il NOT TO REPRODUCE OR COPY I T
- - i TO REVEAL PUBLI SH | N WHOLE OR PART
MEM_70D 1SL4, 1 SL9 NoT To R PUBLI S x
cuaGTL . PoA PeA_cPU
- . OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE S ZE TR NG NOVEER =
cPUBM L . PGA PGA_CPU MEM_70D_VDD 1SL3,15L10 N D 051- 7892 A0.0
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Ground-referenced nenory signals (DQ DQM DQS) MAY route on |SL9 (VDD-referenced plane)but not next to VDD island. APPLE I NC. SCALE SHT OF
Forces power-referenced nenory signals (CLK, ADDR, CTRL) to not route on ISL3, 1SL4 & I SLIO(GND-referenced pl anes). NONE 96 o7
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K19 Boar d- Specific Spacing & Physical Constraints

BOARD LAYERS BOARD AREAS PRI | OEREPRR
TOP, 5L, 1543, 1514, 1515, 1 5L6, 1 5L7, 1516, | 518, 1 SL10, 1 SL11, BOTTGM NOLTYPE, BGA, PA ™ 1551
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
oeFALLT . v =50_crv se =50_crv sE 33.6 W 0w 0w oeFALLT . 0.1 M - . . BeA BGA_PIMA
sTAOARD . v -oEFALT “oEFALT 10 “oeFALT ~oeFALT sTAoARD . -oEFALT > VEM aLK . BeA BGA_P2MA
BGA_PLMM . -oEFALT > akFse . BeA BGA P2
PHYSI CAL_RULE_SET LAYER ALLOW RQUTE |\ N MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
- = ON_LAYER? BGA_ P2MM . ~DEFALLT 2 ak_PaE . BGA B8GA P2
s55_amse Tcp, BOTTOM v 0.090 Wt 0.090 4
BGA_PaMM . “oEFALT > ax stow . BeA BGA P2
s5_cmse . v 0.076 0.076 M ~sTANARD ~sTANDARD ~sTANDARD
PGA_CPU . 0.073 M1 ? FSB_DSTB FSB_DSTB BGA BGA_PIWM
NOTE: From T18 M.B, changed to reflect M9 stackup.
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP SPAC! NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACING | WEI GHT
s0_amse Tcp, BOTTOM v 0.110 Wt 0.095 Wt 1.5:1_SPACI NG . 0.15 M -
2X_DI ELECTRI C * 0.140 MM 2
s0_cHm se . v 0.090 4 0.090 4 ~sTANARD ~sTANDARD 1.8:1_SPACI NG - 0.18 M -
3X_DI ELECTRI C * 0.210 Mv 2
2:1_sPAci NG - 0.2 wt »
4X_DI ELECTRI C * 0.280 MM 2
2.5:1_sPAciNG . 0.25 M -
5X_DI ELECTRI C . 0.350 MM ?
3:1_sPAGI NG - 0.3 wt »
4:1_sPAGI NG - 0.4 wt »
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_amse Tcp, BOTTOM v 0.165 Wt 0.095 4
10_cmse . v 0.135 M 0.135 M ~sTaNARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 Wt 0.095 4
27Pa_cia se . v 0.250 0.250 ~sTaNDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_amDiFF . N ~sTANARD ~sTaNDARD ~sTaNARD ~sTANDARD ~sTANDARD 11 DFFRPATR - v ~sTANARD ~sTANARD —STANOARD. 0.1 m 0.1 m
70_amDiFF ISt 1St v 0.160 W 0.160 Wt 0.175 M1 0.175 M1
70_amDiFF Ist9. 18010 v 0.160 0. 160 M 0.175 Wt 0.175 Wt
70_an o1 R IStz st v 0.170 Wt 0.170 M 0.150 Wt 0.150 Wt
70_am o1 R Tcp, BOTTOM v 0.170 Wt 0.095 Wt 0.150 Wt 0.150 Wt
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_aLDI FF . N ~sTANARD ~sTaNDARD ~sTaNARD ~sTANDARD ~sTANDARD
80_aLDI FF ISt ista v 0.125 1 0.125 1 0.180 Wt 0.180 Wt
80_aLDI FF Ist9. 18010 v 0.125 1 0.125 1 0.180 Wt 0.180 Wt
80_a 01 PR IStz st v 0.140 Wt 0. 140 1 0.190 Wt 0.190 Wt
80_a 01 PR Tcp, BOTTOM v 0.140 Wt 0.095 Wt 0.190 Wt 0.190 Wt
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_amDl FF . N ~sTaNARD ~sTANARD ~sTaNDARD ~sTANDARD ~sTANDARD
90_aDl FF ISt 1St v 0.102 1 0.102 M 0.220 Wt 0.220 Wt
90_amDl FF Ist9. 18010 v 0.102 1 0.102 1 0.220 Wt 0.220 Wt
90_aneon FF IStz st v 0.115 Wt 0.115 M 0.230 Wt 0.230 Wt
90_ane o1 PR Tcp, BOTTOM v 0.115 Wt 0.095 Wt 0.230 Wt 0.230 Wt
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_am ol FF . N ~sTANARD ~sTaNDARD ~sTANDARD 10001 FF_BGA . —00amarr -100_amolFF -100_amolFF -100_0L Ol FF -100_OHL Ol FF
100_am ol FF ISt ISt v 0.080 4 0.080 4 0.200 W 0.200 W 10001 FF_BeA ISt ista v 0.075 M 0.075 0.125 Wt 0.125 Wt
PCB Rul e Definitions
100_am ol FF Ist9. 18010 v 0.080 4 0.080 4 0.200 W 0.200 W 10001 FF_BGA Ist9, 18010 v 0.075 0.075 0.125 Wt 0.125 Wt
SYNC_MASTER=MB9_M.B SYNC_DATE=01/ 22/ 2008
100_0HML DI FF Ist2, 18011 v 0.089 M 0.089 M 0.220 M1 0.220 M1 NOTE: 100_DI FF_BGA i s 100-ohms differential inpedance on outer |ayers and 95-ohms on inner |ayers
NOTI CE OF PROPRI ETARY PROPERTY
100_vLOI PR Tcp, BOTTOM v 0.089 Wt 0.089 4 0.220 Wt 0.220 Wt
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
ALLON ROUTE AGREES TO THE FOLLOW NG
PHYSI CAL_RULE_SET LAYER AEONEY M NIMUM LINE WDTH | M NI MJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP | T WA NTAI N THE NENT | N o
110_amoiFF . N ~sTANARD ~sTaNARD =STANDARD =sTANDARD =sTANDARD Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
110_0wL0l PR ISL3, 1504 v 0.077 Wt 0.077 1 0.330 Wt 0.330 Wt
STZE | DRAW NG NUVBER REV.
110_0wL0l PR ISL9, 15010 v 0.077 Wt 0.077 1 0.330 Wt 0.330 Wt D
051- 7892 A0.0
110_0wL0l PR IStz st v 0.077 Wt 0.077 1 0.330 Wt 0.330 Wt e
APPLE | NC
- SCALE SHT [e3
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