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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
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BOM Vari ant s

BOM NUMBER BOM NAME BOM OPTI ONS
607- 8895 CWN PTS, PCBA, M_B, J30 J30_COVMON, FET_PAI R
085- 3092 J30 MLB DEVELCOPMENT BOM J30_DEVEL: ENG
607-8721 POVWER FETS PAI R, FAI RCHI LD, DDR, J30 DDR_POVER_FET: FAI R
607- 8722 PONER FETS PAI R, FAI RCHI LD, 5V_S3, J30 5V_S3_POWER_FET: FAI R
607- 8723 POVER FETS PAI R, FAI RCHI LD, PBUS_CHARGER, J30 CHARGER_POWER_FET: FAI R
607-9309 PONER FETS PAIl R, RENESAS, DDR, J30 DDR_POVER_FET: REN
607- 9310 POVER FETS PAI R, RENESAS, 5V_S3, J30 5V_S3_PONER_FET: REN
607- 9311 POAER FETS PAI R, RENESAS, PBUS_CHARGER, J30 CHARGER_POWER_FET: REN
639- 3752 PCBA, M.B, MOL, 2. 9G, J30 J30_CMNPTS, CPU_2_9GHZ, SCDI MM MOLEX, EEEE_F1YK
639- 3756 PCBA, M_B, HYB, 2. 9G, J30 J30_CMNPTS, CPU_2_9GHZ, SCDI M\t HYBRI D, EEEE_F1YH
639- 3753 PCBA, M_B, FOX, 2. 5G, J30 J30_CMNPTS, CPU_2_5GHZ, SODI MM FOXCONN, EEEE_F1YL
639- 3755 PCBA, MLB, HYB, 2. 5G, J30 J30_CMNPTS, CPU_2_5GHZ, SODI MM HYBRI D, EEEE_F1YJ
639- 3751 PCBA, MLB, MOL, 2. 5G, J30 J30_CMNPTS, CPU_2_5GHZ, SODI MM MOLEX, EEEE_F1YM
639- 3754 PCBA, MLB, FOX, 2. 9G, J30 J30_CMNPTS, CPU_2_9GHZ, SCDI MM FOXCONN, EEEE_F1YG

J30 BOM GROUPS

BOM GROUP BOM OPTI ONS

J30_CavvON ALTERNATE, COMMON, J30_COVMONL, J30_COMVON2, J30_DEBUG ENG, J30_PROGPARTS, T29BST: Y, TBTHV: P15V
J30_COMVONL BATT_3S, CPUVEM SO, USBHUB2513B, HUB_3NONREM T29: YES, SDRV_PD, SDRVI 2C: MCU, AXG_PHASE1, BTPWR S4, W_GLUE_J30
J30_COMVON2 M KEY, TPAD: Z2, RAMCFG_SLOT

J30_PROGPARTS

BOOTROM_PROG, SMC_PROG, TPAD_PROG, ENET_PROG, T29ROM PROG, T29MCU: PROG

J30_DEVEL: ENG

BKLT: ENG XDP_CONN, XDP_CPU: BPM XDP_PCH, LPCPLUS_CONN: YES, LOADI SNS: YES, DDRVREF_DAC, SOPGOOD_| SL.

J30_DEVEL: PVT

LPCPLUS_CONN: YES, XDP_CONN

J30_DEBUG ENG

DEVEL_BOM MJO YES, XDP, LPCPLUS_R: YES, VREFDQ ML_M3, VREFCA: LDO_DAC

J30_DEBUG PVT

DEVEL_BOM BKLT: PRCD, MOJQ YES, XDP, LPCPLUS_R: YES, VREFDQ ML_MB, VREFCA: LDO, USBHUB2514B

J30_DEBUG PRCD

BKLT: PROD, MO YES, XDP, LPCPLUS_R: YES, LOADI SNS: NO, VREFDQ ML_NB, VREFCA: LDO, USBHUB2513B

Modul e Parts

PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
337S4113 1 1C. 1 VB, 2C, 35W 1023BGA u1000 CRI Tl CAL CPU_I VB_2C
3374264 1 1'VB, S ROND, PRQ L1, 2.5, 35W 2+2, 1. 1, 3M BGA uU1000 CRI Tl CAL CPU_2_5GHzZ
33754265 1 1VB, S ROMU, PRQ L1, 2. 9, 35W 2+2, 1. 25, 4M BGA U1000 CRI TI CAL CPU_2_9GHZ
33754269 1 PANTHERPOI NT, CL, SLIBC, PRQ BOB2HW 7 uU1800 CRI TI CAL
34350534 1 | C, BOVG776580, ENET&SD, 8X8 U3900 CRI TI CAL
33850753 1 1C, FYB43E, 13948 PHY/ CHO LI NK/ PO - E, 12 u4100 CRI TI CAL
33851072 1 I'C, T29, PRQ S LJJY, FCBGA, 15x15MV C1 u3600 CRI Tl CAL T29: YES
353583055 1 I C, PI 3VEDP212, X2 DI SPLAYPCRT 2: 1 MUX, GFN u9390 CRI TI CAL
946- 3827 1 J30 M.B DYMAX ADHESI VE 29993-SC 0. 48G W_GLUE_J30 CRI Tl CAL UV_GLUE_J30
51650806 1 CONN, 204P, SODI MV SOCKET, DDR3, RAM BGA, FOXCONN J3100 CRI TI CAL SODI MM FOXCONN
516- 0246 1 CONN, 204P, SCDI MV DDRS, P=0. 6MA FOXCONN J2900 CRI TI CAL SODI MMt FOXCONN
51650805 1 CONN, 204P, SODI MV SOCKET, DDR3, RAM BGA, MOLEX J3100 CRI TI CAL SODI MM MOLEX
516- 0245 1 CONN, 204P, SCDI MM DDR3, P=0. 6MV MOLEX 32900 CRI TI CAL SODI MM MOLEX
51650805 1 CONN, 204P, SODI MV SOCKET, DDR3, RAM BGA, MOLEX J3100 CRI TI CAL SODI MM HYBRI D
516- 0246 1 CONN, 204P, SCDI MM DDR3, P=0. 6MV FOXCONN J2900 CRI Tl CAL SCDI MM HYBRI D

Bar Code Labels / EEEE #'s
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F1YG CRI TI CAL EEEE_F1YG
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F1YH] CRI TI CAL EEEE _F1YH
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F1YJ] CRI TI CAL EEEE_F1YJ
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F1YK] CRI TI CAL EEEE_F1YK
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F1YL] CRI TI CAL EEEE_F1YL
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F1YM CRI TI CAL EEEE_F1YM
Programmabl e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33550862 1 1 C, FLASH SERI AL, SPI, | MBI T, 2V7, REV F u3990 CRI TI CAL ENET_BLANK
341S3096 1 | C ENET, 1! MBI TFLAH, CI V REVO1, K9x u3990 CRI TI CAL ENET_PROG
33580550 1 | C, EEPROM SERI AL, SPI , 4Kx8, 1. 8V, M.P8, LF u3690 CRI TI CAL T29ROM BLANK
34183430 1 I C, T29 EEPROM LR, J30/J31 u3690 CRI Tl CAL T29ROM PROG
33783997 1 I C, MCU, 32B, LPC1112A, 16KB/ 2KB, HVQFN25 9330 CRI Tl CAL T29MCU: BLANK
34183365 1 | C, PROGRVD, T29, PORT MCU, K901 A, K91A, K92A 9330 CRI Tl CAL T29MCU: PROG
33851098 1 | C, SMC12- A3, 40MHZ/ 50DM PS MU, 9x9, 157BGA u4900 CRI Tl CAL SMC_BLANK
34183300 1 1 C, SMC, EXTERNAL, FSB, A3, 330 u4900 CRI TI CAL SMC_PROG
33550807 1 IC.SPI SRL 50MHZ FLASH, 64NBT, 8SCP, FUSE=1 U100 CRI TI CAL BOOTRCM _BLANK
33550812 1 64 MBIT SPI SRL DUAL I/ O FLSH SO C8 U100 CRI TI CAL BOOTRCM _BLANK
34153558 1 1 C, EFl, VOOC7, 330/ J31 U6100 CRI TI CAL BOOTROM_PROG
34152384 1 IR ENCCRE |1, CY7C63803- LQXC u4800 CRI TI CAL
34183522 1 1 C, PSCC, TP/ KB, 330/ 331 us701 CRI TI CAL TPAD_PROG
Alternate Parts
PART NUVBER /SIA‘%RINQAU‘\FIEEEO? BOM CPTI ON REF DES | COWMENTS: PART NUVBER QIALTERI&AU‘LEEEO? BOM CPTI ON REF DES | COWMENTS:
13850603 13850602 AL Mirata ait 1o samung 15251499 15250864 AL olerart alt to Mrata
15750058 15750084 AL oot a1t 1o T gt 15251493 15251300 AL oiteratt it 1o e
12850303 12850353 AL Panasonic alt to Sanyo 13850652 13850648 AL Samung/ Mirata alt to Taiyo
13850676 13850691 AL Mirata ait to samung 13850684 13850660 AL Mrata alt to Taiyo
15250778 15250603 AL Orntec it 1o vishay 15251512 15251205 AL oyntec alt 1o v
37650855 37651032 AL Orodes alt to Tashi ba 15251019 15281271 AL Gntes a1 1o T
37650977 37650859 AL Ol odes alt 1o Tashi ba 37651023 37650960 AL Sticonix it (o Renesas
37650972 37651017 AL Fohm altto Toshiba 35353312 35353085 AL Yo alt 1o Pt com
37650937 37650845 AL Fairehild alt o Renesas 35353238 35351428 AL Inersit At to T
37650777 37650761 AL AN A1 to ST coni x 35353519 35352179 AL Inersit At to T
37650957 37650958 AL Fai cohild alt Lo Faireni 15550578 15550367 AL Taiyo Al to Mrata
37650953 37650958 AL Fairchild alt o Fenesas 13850681 13850638 AL Taiyo alt to samsung
37750107 37750126 AL er ol ¢ to Semtech 13850671 13850673 AL Taiyo Al to Mrata
37150709 37150652 AL NP a1 1o 1nfineon 37650903 37650796 AL Faicohial alt 1o Vi shay
514-0788 514-0671 AL Acon(w [ 1e0m) alt o Acon 37750124 37750057 AL Arotech alt to Tak
607-9310 607-8722 AL Fenesas i ternate to fairohild 34153492 34153006 AL Namoni x alt (o Al (ENET oM
607-9311 607-8723 AL Renesas al ternate (o tairchild 37651053 37650604 AL O odes alt to taircnila
37651076 37650634 AL O odes alt to onsent
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1

Fan Connectors

[ren? TRUE PP5V_S0 .
e TRUE EAN_RT_PWMW 52
s TRUE FAN RT_TACH =
(NEED TO ADD 1 GND TP)
M C FUNC_TEST
= TRUE Bl MCLO o1 62
= TRUE Bl_MC HI 61 62
— TRUE Bl _M C SHIELD 61 62
(NEED TO ADD 1 GND TP)
SPEAKER FUNC_TEST
= TRUE SPKRAMP_ L N OUT 60 61 85
[ TRUE SPKRAMP L P OUT 60 o1 85
e TRUE SPKRAMP_R N_OUT 60 61 85
= TRUE SPKRAMP_R P_OUT 60 61 85
= TRUE SPKRAMP_SUB N _OUT 50 61 85
D TRUE SPKRAMP_SUB_P_OUT 60 61 85

LVDS FUNC_TEST

900000000000000800C

TRUE PP3V3 LCDVDD SW F (NEED 2 TP)
TRUE PP3V3 SO LCD F 6 74
TRUE PPVOUT_SW LCDBKLT (NEED 2 TF)
TRUE LVDS_DDC_CLK s 7a
TRUE LVDS DDC DATA 8 74
TRUE LVDS | G A DATA N<O> 17 74 80
TRUE LVDS_| G_A_DATA_P<0> 17 74 80
TRUE. LVDS | G A DATA N<1> 17 74 80
TRUE LVDS | G A DATA P<1> 17 74 80
TRUE. LVDS | G A DATA N<2> 17 74 80
TRUE LVDS | G A DATA P<2> 17 74 80
TRUE LVDS CONN A CLK F N 24 55
TRUE. LVDS CONN_A CLK F P 74 85
TRUE. LED RETURN 1 74 77
TRUE LED RETURN 2 74 77
TRUE LED_RETURN 3 a7
TRUE LED RETURN 4 477
TRUE LED RETURN_5 74 77
TRUE LED RETURN 6 74 77

(NEED TO ADD 5 GND TP)

SATA ODD CONN

= TRUE PP5V_SW QDD (NEED 2 TP) ¢ ,,
— TRUE SMC QDD DETECT a as
= TRUE SATA ODD D2R C P 85
— TRUE SATA ODD D2R C N aes
= TRUE SATA ODD R2D P a1 80
— TRUE SATA ODD R2D N a1 80
= TRUE SMC SSD TEMP CTL R
= TRUE HDD OOB TEMP
(NEED TO ADD 3 GND TP)
SATA HDD/ | R/ SI L
(e TRUE PP5V_SO_HDD FLT (NEED 2 TP) ¢ ,,
TRUE SATA HDD R2D P 4150
B TRUE SATA HDD R2D N 1 80
= TRUE SATA HDD D2R C P o
= TRUE SATA HDD D2R C N a0
=0 TRUE SYS LED ANODE R m
— TRUE IR RX QUT 41 a4
[y TRUE SMC_SSD_THROTTLE R
TRUE PP5V_S3_IR R @
(NEED TO ADD 3 GND TP)
BATT POAER CONN
0 TRUE SMBUS SMC 5 _G3_SCL 6 45 a8 54
[ TRUE SMBUS SMC 5 G3_SDA 6 45 48 84
— TRUE SYS DETECT L 63
TRUE PPVBAT_G3H_CONN___ (0 5 [P,
(NEED TO ADD 5 GND TP)
Bl L CONN
= TRUE PP3V42_ G3H 67
0 TRUE SMBUS SMC 5 _G3_SCL 6 45 48 84
0D TRUE SMBUS SMC 5 _G3_SDA 6 45 48 84
= TRUE SMC BIL_BUTTON L 45 46 63
— TRUE SMC LID R 6

(NEED TO ADD 2 GND TP)

X19 CONN

TRUE PP3V3_W.AN (NEED 3 TP) ¢ 4, 46
TRUE PCIE AP 2R PI_P 2 0
TRUE PCIE AP D2R PI_N 32 81
TRUE PClE_AP_R2D P 22 81
TRUE PCIE AP_R2D N 22 81
TRUE PCIE CLK100M AP_CONN P 4, o5
TRUE PCI E CLK100M AP CONN N ., 4
TRUE PP3V3 S3RS4 BT F 22
TRUE PCl E WAKE L 17 24 32
TRUE USB_BT_CONN_P 32 80
TRUE USB_BT_CONN_N 32 80
TRUE AP _CLKREQ Q L a2
TRUE AP_RESET CONN L a2
TRUE AP_TEMP_SMB _SDA R 32
TRUE AP_TEMP_SMB SCL R -
TRUE WFI_EVENT L R 32

6e00000000000000

(NEED TO ADD 5 GND TP)

PD_FLEX_CONN

TRUE PP3V3 S4 .
TRUE PP18V5_Z2 s s
TRUE Z2 CS L 53 54
TRUE Z2_ DEBUG3 53 54
TRUE z2_NMOSI —
TRUE Z2 M SO 53 54
TRUE. Z2_SCLK 53 54
TRUE Z2_BOOST_EN sa
TRUE Z2 HOST | NTN .
TRUE Z2 CLKIN 53 s
TRUE Z2 _KEY ACT L -
TRUE Z2_ RESET 53 54
TRUE PSCC M SO 53 54
TRUE PSOC MOSI 53 54
TRUE PSOC SCLK 53 54
TRUE SMBUS SMC 2 S3 SCL 6 45 48 84
TRUE SMBUS _SMC 2 S3_SDA 6 45 48 84
TRUE PSCC F CS L 55 54
TRUE PILCKB L 53 54
TRUE PP5V_S5_CUMJLUS 54

60000000000000000000

(NEED TO ADD 2 GND TP)

KEYBOARD CONN

=

00000000000000000000000000000

TRUE PP3V3_ S4 .
TRUE PP3V42_ G3H .
TRUE WS KBD1 o
TRUE WS KBD2 B
TRUE W5_KBD3 s
TRUE W5_KBD4 s
TRUE W5 KBD5 s
TRUE W5 KBD6 s
TRUE WS KBD?7 5
TRUE W5_KBD8 53
TRUE W5 KBD9 s
TRUE W5 KBD10 5
TRUE WS KBD11 s
TRUE WS KBD12 5
TRUE WS _KBD13 53
TRUE WS KBD14 o
TRUE WS KBD15_CAP 5
TRUE WS _KBD16_NUM s
TRUE WS KBD17 o
TRUE W5 KBD18 5
TRUE W5 _KBD19 53
TRUE W5_KBD20 =
TRUE W5 KBD21 s
TRUE W5 _KBD22 s
TRUE W5_KBD23 5
TRUE W5 _KBD_ONOFF_L 5
TRUE WS LEFT SHI FT_KBD o
TRUE WS LEFT_OPTI ON_KBD s
TRUE W5_CONTROL_KBD 5

(NEED TO ADD 2 GND TP)

KBD BACKLI GHT CONN

= TRUE KBDLED_ANCDE s
o TRUE  SMC_KDBLED_PRESENT_L "
(NEED TO ADD 1 GND TP)
CAMERA/ ALS CONN

Prisy TRUE PP5V_S3 ALSCAVERA F w2

= TRUE SMBUS SMC 2 S3 SCL o 45 4 0s
D TRUE SMBUS SMC 2 S3 SDA 6 a5 18 oa
= TRUE USB_CAMERA CONN_P v o0
= TRUE USB CAMERA CONN N 02 a0

(NEED TO ADD 2 GND TP)

Functi onal

Test

DEBUG VOLTAGE

Poi nt s

7 85

67

6 32 a6

6 a1

6 a1

6 54

6 74

6 74

57 62

7

a5 73

17 26 32 45 73

8 17 26 45 73

— TRUE PPVCORE SO_CPU
B TRUE PPVCORE SO_AXG
[se>) TRUE PP1V2 S3 ENET | NTREG
= TRUE PP1V0O5_S0
= TRUE PP1V5 S3RSO
— TRUE PP1V8 SO
— TRUE PP3V3_S0
? TRUE PP5V_ S0
— TRUE PP3V3 S3
? TRUE PP5V_S3
(R TRUE PPVCCSA SO_CPU
= TRUE PP3V3 S5
— TRUE PP3Vv42 G3H
B TRUE PPBUS G3H
[E50) TRUE PP3V3 ENET
= TRUE PP3V3 W.AN
— TRUE PP5V_SW ODD
= TRUE PP5V_S0_HDD FLT
0 TRUE PP18V5 Z2
o TRUE PP3V3 SO LCD F
0 TRUE PP3V3 LCDVDD SW F
TRUE PP4V5_AUDI O ANALOG
[ TRUE PP1V5_S3
TRUE SMC_ PM G2 _EN
{51553 TRUE PM SLP_S4 L
= TRUE PM SLP_S3_L
(NEED TO ADD 6 GND TP)
DC POVER CONN
(NEED 3 TP)
— TRUE PP18V5 DCI N FUSE
— TRUE ADAPTER SENSE
(NEED TO ADD 4 GND TP)
LPC+SPI  DEBUG_CONN
= TRUE LPC AD<0>
= TRUE LPC AD<1>
— TRUE LPC AD<2>
= TRUE LPC AD<3>
p— TRUE LPC CLK33M LPCPLUS
= TRUE LPC FRAME L
[ TRUE LPC PWRDWN L
(1) TRUE LPC SERI RQ
[y TRUE LPCPLUS GPI O
(K15 TRUE LPCPLUS RESET L
— TRUE PM CLKRUN_L
[ TRUE PP3V42 G3H
= TRUE PP5V_SO
D TRUE SMC RX_L
D TRUE SMC_TCK
= TRUE SMC_TDI
(150 TRUE SMC TDO
(K6 TRUE SMC _TNVS
[ TRUE SMC TX L
D TRUE SPI_ALT CLK
D TRUE SPI_ALT CS L
— TRUE SPI_ALT M SO
(o TRUE SPI_ALT MOSI
= TRUE SPI ROM USE_M.B

(NEED TO ADD 2 GND TP)

16 45 47

16 45 47

16 45 47

16 45 47

24 47 81

16 45 47

17 45 47

16 45 47

19 47

24 47

17 45 a7

19 47 56

TP _PCl CLK33M QUT3

e
g AseTRE NC POl _CLK33M OUT3

NC CLINK CLK

Ji:_:D%HE)éEﬁ%UE3> TRUE = TP_EDP _TX P<0..3>
D > TRUE — TP _EDP_TX N<O..3>
NC NO_TESTs D (=] TRUE — TP _EDP_AUX P
NO_TEST - — =TRUE 9
., _TP_CRT |G BLUE — tme NC CRT | G BLUE NG EDR %DP AUXN TRUE — TP _EDP_AUX N .
17 _TP_CRT_| G GREEN — YREPSSTME NG CRT_IG GREEN %ﬁ %&é THERVDA TRUE — TP_CPU THERNMDA
17 _TP_CRT |G RED — YRESSTRE NG CRT 1G RED _BASE=TRUE
= THE| _ TP THE|
17 TP_CRT_I G DDC LK =me NC CRT_I G DDC ALK C RSVD<30. . 45> — TP RSVD<30. . 45>
= AKE BASESTRE ~EASES =
1w TP CRT |G DDC DATA = e NC ORT |G DOC DATA NC CPU RSVD<B.. 27> rar TP_CPU RSVD<8. . 27>
17 _TP_CRT | G HSYNC — NC CRT | G HSYNC B
—— NAKE_BASE=TRUE
17 _TP_CRT | G VSYNC =i NCCRTIG VSN NC PEG _F\;zRLI?ECP<O. L 7> TRE____ =PEG R’D C P<0..7> ,
;7 TP LVDS |G CTRL OLK RE NC LVDS I G CTRL OLK NC PEG R;ZRDUECI\KO L 7> ™E  __ =PEG R2D C N<0..7> ,
;7 _TP_LVDS | G CTRL DATA NESREYEVDS | G CTRL DATA VAKE_BASE= - _
7 _TP_PCH_LVDS _VBG NEBASESTRE NG PCH_LVDS VBG NeEEG ?EG DeRP<0.. 7> TRE_ _ =PEG D2R P<0..7> ,
MKE_BASE=TRUE NC PEG 13]2RLRLI\I<O L 7> TRE — =PEG D2R N<O. . 7> o
TP _HDA SDI N1 — TRE NC HDA SDI NL NC PEG R2D CP<8..11> ™mE . =PEG R2D C P<8..11>
15 DA SDLID = NCHM SN NC PEG ROD CN<8.. 11> ™c  _ -PEG R2D C NK8..11>
TP_HDA SDI N3 B MESTRT - E .. — = - .
—— MAKE_BASE=TRUE NELHDA_SDE NG - TROE”
NC PEG I_DIZRLR‘:P<8. L11>  TRE — =PEG D2R P<8..11>
TP PCl_PME L TR NC PCI_PME L =PEG D2R N<8..11> ,

NC PEG D2RNk8. . 11> ™%
TNVARE_BASE=TRUE

16 TP _PCIE CLK100M PE4AN
16 TP _PCIE CLK100M PE4AP
M PESN

NC PCl E_CLK100M PEAN

NC PCl E_CLK100M PE4P

16 TP _CLINK CLK — RE 16 _TP. E
6 TP_CLI NK_DATA — MKE BASESTRE NC CLI NK_DATA 16 _TP_PCI E_CLK100M PE5P NC PCl E_CLK100M PE5P
TP _CLINK RESET L — TSA“.’E:E;:::E:;ZE NC CLINK RESET L TP_PCl E CLK100M PEGN NC PCl E_CLK100M PE6N
16 _TP_PCIE CLK100M PEBN — Tm|¢7 NC PCl E CLK100M PEBN 1B E M PEGE — E K100M PEGE
1 _TP_PCIE _CLK100M PEBP — MAC BasETRE NC PCI E_CLK100M PEBP TP POE CLKIOOM PE7N NC PCIE CLKI00M PE7N
—— MAKE_BASE=TRUE TP _PClE CLK100M PE7P NC PCl E CLK100M PE7P
53 TP _PSOC P1 3 NC PSOC P1 3
+o _TP_F\W643 SDA NC FW643 SDA 1 TP SATA C D2RN NC SATA C D2RN
- IP Pw43 SM = VAKEBASETRE ¢ Fupas oM 1o __TP_SATA C D2RP NC SATA C D2RP
2 _TP_FW643 TCK — TEPSETRE NG FWB43 TOK e TP SATA C ROD N NESALA G R2D CN
4 TP FV643 TN — WAEBASETRE  \c Fwp43 TMS LB SAIA C ROD G NC_SATA_C R2D_CP
2o _TP_FW643 FW620 L — WNEPSETRE  \¢ Fv643 FW620 L e 1B SAIA D DORN Ne SATA D LPRN
s _TP_EV643 VBUE — TAKE,EASE:TRUE NC_FV643_VBUE 16 TP _SATA D D2RP NC _SATA D D2RP
5 TP F\643 OCRL0 CTL — WAEBASESTRE  \c FWp43 OCRIO CTL B SAIA D 2D CN NG_SATAD R20 N
= WAKE BASESTRUE 16 __TP_SATA D R2D CP NC_SATA D R2D CP
38 TP _FWs43 AVREG — IRUE. NC FW543 AVREG 16 TP _SATA E D2RN NC SATA E D2RN
k- TP _FW43 TDI p— E BASESTRUNC FW643 TDI 16 __TP_SATA E D2RP NC SATA E D2RP
- MAKE_BASE=TRUE .6 __TP_SATA E R2D CN NC SATA E R2D ON
23 _TP_XDP PCH OBSFN A<O..1> — 1 TP _XDP_PCH OBSFN A<Q..1> 16 TP _SATA E R2D CP NC SATA E R2D CP
25 _TP_XDP_PCH OBSFN B<0..1> — YaE " """RE TP XDP PCH OBSFN B<0..1> ., _ TP SATA F D2RN NC SATA F D2RN
23 _TP_XDPPCH HOOK2 BE > TNE TP XDPPCH HOOK2 16 __TP_SATA F D2RP NC SATA F_D2RP
23 _TP_XDPPCH HOOK3 AESTRE TP XDPPCH HOOK3 16 __TP_SATA F R2D CN NC _SATA F_ReD CN
23 _TP_XDP_PCH OBSFN D<0. . 1> NESETRE TP XDP_PCH OBSEN D<O..1> 15 __TP_SATA F_R2D CP NC SATA F_R2D CP

23 _TP_XDP_PCH HOOK4

TP_XDP_PCH HOOK4

23 _TP_XDP_PCH HOOKS

TP_XDP_PCH HOOKS

16 TP _PCH GPI 064 CLKOUTFLEXO0 — 1gie

b3
=
i
m
!
fa{ e

PCH GPI 064 CLKOUTFLEXO0

PCH GPI 067 CLKOUTFLEX3

ulleulie il (el oMyl (oul (el ul (el (e i (ol (o]

16 _TP_PCH GPI 065 CLKOUTFLEX1 — YARE""*"RE pCH GPI 065 CLKOUTFLEX1
16 _TP_PCH GPI 066 CLKQUTFLEX2 — YAE""“""RE PCH GPI 066 CLKQUTFLEX2
MKE_BASE=TRY
0

16 _TP_PCH GPI 067 CLKOUTFLEX3 — Yny

VAKE_BASE=T}

NO_TEST NC NO _TESTs
RE NC FW2_TPBP o
RE NC FV2_TPBN o
IRUE. NC FW2_TPBI AS a0
IRE NC FW2 TPAP 20
TRUE NC FW2_TPAN 20
TRUE NC FW_TPBP a0
TRUE NC FW) TPBN 40
B NC FVWO_TPAP 0
@ IRUE. XDP_PCH AP_PWR EN
= IRUE. XDP_PCH USB HUB SOFT RST L
XDP_PCH SDCONN _STATE RST L
m IRUE. XDP_PCH ENET PWR EN
T R XDP_PCH_SDOONN_DET_L
= TRUE XDP_PCH S5 PWRGD 23
@ IRUE. XDP_PCH PWRBTN L 23
B IRUE. XDP_PCH | SOLATE CPU MEM L
@ IRUE. XDP_FW CLKREQ L
— rmE  XDP AP CLKREQ L
E IRUE. XDP_PCH AUD | PHS SW TCH EN

SDVO _TVCLKI NN

NC _SDVO TVCLKI NN

SDVO _TVCLKI NP

NC _SDVO TVCLKI NP

SDVO STALLN

NC SDVO STALLN

SDVO STALLP

NC SDVO STALLP

SDVO | NTN

NC SDVO | NTN

SDVO | NTP.

NC SDVO | NTP

33 __TP_TBT MONDCOD

33 __TP_TBT MONDCL

33 __TP_TBT MONOBSP

33 __TP_TBT MONOBSN

33 TP _DP T29SRC M. _CP<0.. 3>

TRUE
VRKE_BASE=TRUE
TRUE
VRKE_BASE=TRUE
TRUE
VARE _BASE=TRUE
TRUE

VRKE_BASE=TRUE

NC TBT MONDCO
NC TBT MONDC1
NC TBT MONOBSP
NC TBT MONOBSN

NC DP T29SRC M. CP<0. . 3>

33 TP _DP T29SRC M. _CN<O.. 3>
23 __TP_DP_T29SRC AUXCH CP
2 __TP_DP_T2 AUX(
335 TP T29 PCIE RESETO L
335 TP T29 PCIE RESETL L
236 TP _T29 PCIE_RESET2 L
335 TP T29 PCIE RESET3 L

e PCH VSS NCTF<1> o
[ZD—mmue PCH VSS NCTE<2> o
CD—RE PCH VSS NCTF<5> 81
CED—RE PCH VSS NCTF<9> 61

PCH VSS NCTF<11> 81

CED—=E PCH VSS NCTF<12> 81

8 TP LVDS |G B CLKN —_—

TRUE
L

TRUE
L

KE_BASE=TRUE

TRUE

VARE _BASE=TRUE

KE_BASE=TRUE

— IBE

VARE _BASE=TRUE

TRUE

VRRKE_BASE=TRUE

TRUE

VRKE_BASE=TRUE

NC DP T29SRC M. CN<O. . 3>

NC DP T29SRC AUXCH CP
DP_T2 AUX(

TP T29 PCIE RESETO L

TP T29 PCIE RESET1 L

TP _T29 PCIE RESET2 L

TP T29 PCIE RESET3 L

CD—RE PCH VSS NCTF<15>
[E>—1mEe  PCH VSS NCTE<17>
CD—=RE PCH VSS NCTF<19>
CD—RE PCH VSS NCTF<19>
CD—=RE PCH VSS NCTF<21>
CD—=RE PCH VSS NCTF<25>
CD—RE PCH VSS NCTF<27>
[ED—1me  POH VSS NCTF<29>

TRUE

NC LVDS |G B CLKN

6 33

6 33

6 33

6 33

8 TP_LVDS |G B CLKP

MAKE_BASE=TRUE

TRUE

NC LVDS |G B CLKP

TP _LVDS | G BKL PWM

KE_BASE=TRUE NG | VDS

| G BKL PWM

SMC BS ALRT L —_—

MAKE_BASE=TRUE

TRUE

NC SMC BS ALRT L

VARE_BASE=TRUE

ISYI\C MASTER=K90! M.B

FUNC TEST
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2

"G3Hot" (Al ways-Present) Rails 3.3V Rails
64 s =PPBUS G3H — MPB?EL&,UNSE VG\,BU';LD S mm ° - SRROVG S5 RO = Miﬁiﬁ,ﬁ?ﬂmu 6 MM VOLTAGE=3. 3V o0
M N_NECK_W DTH=0. 25 nm M N_NECK_W DTH=0. 2 MM MAKE_BASE=TRUE

prlig A — =PP3V3 S5 XDP 23

— =PPBUS SO LCDBKLT 7 — =PP3V3 SO P3V3SOFET 2

—— =PPBUS S5 FWPVRSW a0 — =PP3V3 S3 P3V3S3FET 2

=PPBUS SO VSENSE 50 =PP3V3 S5 CPU VCCDDR 26

35 _PPVI N SW T29BST Y | —  =PPVIN SWT29BST 8 35 =PP3V3_S4 P3V3S4FET 72

VOLTAGES12. BY =PPVIN S5 HS COMPUTI NG | SNS R 50 =PP3V3 S5 LCD 7a

=PPVIN S5 HS OTHER | SNS R 50 S5 PCH 17

S5_PCHPWRGD 24

so =PPVI N S5 HS COMPUTI NG | SNS — Mpﬁ?.UNSE S5_HS OOVPUTI NG | SNS 5 SNCBATLOW .
VC{IT:;::M U\|;D—=D 25 mm S5 _PCH VCCDSW 20 22

NAKE. BASE=TRUE S5_SYSCLK 24

=PPVI N SO CPU MP 68 69 S5 VMON N

=PPVI N S3 DDRREG 67 =5 " .

=PPVI N_SO_CPUVCCI 050 70 5 P3VISUSEET -

— =PPVIN SO VCCSASO o5 S4 TBTAPWRSW o

= =PPVI N _S0_CPUAXG o S5_PCH GPIO 10

so =PPVIN S5 HS OTHER | SNS

63 _=PP18V5 DCI N _CONN

=PPVIN S5 5VS3

=PPVI N S5 3V3S5

—_— PPDCI N G3H

0s _=PP3V42_G3H REG

— M N_LI NE_W DTH=0. 6 MM

=PPDCI N_S5_VSENSE

— PP3V42_G3H

24 _=PPVRTC G3 OUT

— MNLLNE WDTH-0. 3 W
M N_NECK_W DTH=0. 2 MM
VOLTAGE=3. 42V

— =PP3V3 S5 LPCPLUS

=PP3V3 S5 SMC

=PP3Vv42 G3H BATT

=PP3V42 GBH CHGR

=PP3V42 G3H ONEW REPROT

——
— =PP3V42 G3H PWRCTL

—— =PP3V42 G3H SMBUS SMC BSA

72 _=PP3V3_SUS FET

PP3V3_SUS

NN LLNS- W DTHED: SOMMT WL TAGESS 3V,

NECK_W DTH=0. 20MM  MAKE_BASE=TRUE

— =PP3V3 SUS PCH VCCSUS USB 222
=PP3V3 SUS PCH VCCSUS GPI O 20 22
— =PP3V3 SUS PCH VCCSUS L,
| — =PP3V3 SUS PCH GPIO 16 17
— =PP3V3 SUS PCH 22
— =PP3V3 SUS PWRCTL 7
=PP3V3_SUS P1V05SUSLDO 7
=PP3V3_SUS SMC 6
=PP3V3 SUS ROM s6
=PP3V3 SUS PCH VCC SPI 20 22
., _=PP3V3 sS4 FET — PP3V3 S4 .

™M N_LT NE_W DTH=0. 50NM
M N_NECK_W DTH=0. 20MM

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 S4 TPAD 53 s
o3 =PP3V3 S4 SMC a6
o =PP3V3 S4 SD HPD 20
o3 =PP3V3 S4 BT a2
3

w 72 _=PP3V3 S3 FET — PP3V3 S3 R

=PP3V42 G3H SMCUSBMUX

—
— =PP3V42_G3H TPAD

=PPVI N S5 SMCVREF

——
— =PPVBAT G3 SYSCLK

—
=PP3Vv42 G3H AUDI O

—_— PPVRTC G3H

e _=PP5V_S5 LDO

— M N_LINE_WDTH=0. 2 MM

M N_NECK_W DTH=0. 2 MM
v

TAGE=3'
MAKE_BASE=TRUE

— =PPVRTC G3 PCH

5V Rails
— PP5V_S5

72 _=PP5V_SUS FET

— M N_LINE_WDTH=0. 5 MM
M N_NECK_W DTH=0. 2 MM

— =PP5V_S5 P1V5DDRFET

— =PP5V S5 TPAD

——
=PP5V_S5 P5VSUSFET

— PP5V_SUS

e _=PP5V_S3 REG

— M N_LT NE_W DTH=0. 50NM
M N NEGKC W DTH=0. 200

— =PP5V_SUS PCH

— PP5V_S3

,» =PP5V_S0_FET

— M N_LINE_WDTH=0. 5 nm
M N_NECK_W DTH=0. 2 mm

— =PP5V S3 ALSCAMERA

=PP5V_S3_AUDI Q

=PP5V_S3 AUDI O AMP

=PP5V_S3_DDRREG

=PP5V_S3 IR

=PP5V_S3 MEMRESET

=PP5V_S3_ODD

=PP5V_S3 P5VSOFET

— =PP5V _S3 USB

——
=PP5V_S3 SYSLED

—_— PP5V_SO

46 =PP5V_SO HDD | SNS

— M NLINE WOTHED. 4
M N_NECK_W DTH=0. 2 MM

VOLTAGE=5V.

MAKE_BASE=TRUE

—_ =PP5V_S0_BKL

=PP5V_S0_CPUI WP

=PP5V_S0 CPUVCCI OS0

=PP5V_S0_FAN _RT

— =PP5V_SO HDD | SNS R

=PP5V_S0_KBDI ED

— =PP5V SO_1PCPIUS
=PP5V_S0_VCCSASO

=PP5V_S0 PCH

=PP5V_S0_VNMON

=PP5V_S0_| SNS

——
— =PP5V_S0_AUDI O

—_— PP5V_SO_HDD

— M N_LT NE_W DTH=0. 6MVI
M N_NECK_W DTH=0. 4MVI

— =PP5V_S0_HDD

16 17 20

™M N_LT NE_W DTH=0. 50NM
M N_NECK_W DTH=0. 20MM

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 S3 BT a2
=PP: ESET 26
— =PP3V3 S3 SMBUS SMC A S3 a8
=PP3V3 S3 SMBUS SMC MGMT s
=PP3V3 S3 SMB ss
= HUB 25
— =PP3V3 S3 USB RESET 25
—— =PP3V3 S3 VREFNRGN a1
WAN a2
SDBUE 24
P3V3ENETFET 3
PCH GPI O 18 24
| SNS a9
USBMUX 25
72 _=PP3V3 SO FET — PP3V3 SO 685

M N_LI NE_W DTH=0. 5 MM
M N_NECK_W DTH=0. 20MM

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 SO HDD a
=PP3V3 SO AUDI O 57 61
=PP3V3 SO BKL VDDI O 77
=PP3V3 SO | SNS a0
=PP3V3 SO HS COVPUTI NG | SNS s
=PP 51
=PP3V3 SO _LCD 7a
=PP3V3 SO DP_DDC N
=PP3V3 SO ENETPHY a6

FAN RT 52
FWPWRCTL a0
FW.ATEVG 39 40
P3V3T29FET s
SDCARD 2
=PP3V3_S0_P1V8S0 7
=PP3V3 SO ODD a
=PP3V3_FW P3V3FWFET as
=PP3V3 SO _PCH 16 22
=PP3V3 SO PCH GPI O 16 17
=PP3V3 SO PCH VCC3 3 CLK 2
=PP3V3 SO PCH VCC3 3 GPI O 20 22
=PP3V3 SO PCH VCC3 3 HVCMOS 20 22
=PP3V3 SO PCH VCC3 3 PCl 20 22
=PP3V3 SO _PCH VCC3 3 SATA 20 22
=PP3V3 SO PCH VCCADAC 2
=PP3V3 SO PCH VCCA LVDS 20
=PP3V3 SO PWRCTL s
=PP3V3_S0_RSTBUE 24
=PP3V3 SO SB PM 24
=PP3V3 SO SMBUS PCH w
=PP3V3 SO SMBUS SMC 0 SO s
=PP3V3 SO SMBUS SMC B SO w

— =PP3V3 SO SMC a
=PP3V3_S0_KBDI ED 54
PP3V3_S0_VMON 3
=PPSPD SO MEM A 27

PSPD_SO_MEM B 29

P3V3 SO P1V5S0 7
=PP3V3_S0_T29PWRCTL s
=PP3V3 SO HS OTHER | SNS s
=PP3V3 SO DPSDRVA s
=PP3V3 SO P1V05S0LDO 71
=PP3V3 SO | MPI SNS a0
=PP3V3 SO XDP 23

— =PP3V3 SO T29I2C a8

18 19

62

18 19 30

71

a9

67

72

71

67 31

67

65

71

70

73

1.8Vv/1.5V/ 1.

=PP1V8 SO REG

2V/ 1. 05V Rails

PP1V8 SO

2A max supply

=PP1V5_S3 DDR | SNS

MN_LLNE W DTH=0

Na

=PP1V8 SO CPU VCCPLL

=PP1V8 SO PCH VCCTX LVDS

=PP1V8_S0_PCH VCC DFTERM

=PP1V8 S0 P1V05S0LDO

=PP1V8R1V5 SO _PCH VCCVRM

=PPVDDI O SO_SBCLK

PP1V5 _S3 DDR

=PPDDR S3_REG

M N_LINE_W DTH=0. 8 MM
M N_NECK_W DTH=0. 1 MM

MENMRESET

MEM A

MEM B

DDRREG L DO

NEMVREF

PP1V5

=PP1V5 S3RSO FET

M N_LINE_W DTH=0. 8 MM

M N_NECK_W DTH=0. 1 MM

VOLTAGE=L. 5V

MAKE_BASE=TRUE

=PP1V5 S3 P1V5S3RS0 FET

=PP1V5 S3 DDR I SNS R

PP1V5 S3RSO

=PP1V5 SO0 REG

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
T 1.5V

MAKE_BASE=TRUE

— =PP1V5 S3 CPU VCCDDR

PP1V5 SO

=PPVTT_S3_DDR BUF

M N_LI NE_W DTH=2
M N_NECK_W DTH=0. 17 nm

=PP1V5_ S0 _RDRVR

=PP1V8R1V5 S0 _AUDI O

=PP3V3R1V5 S0 AUDI O

=PP3V3R1V5 SO0 PCH VCCSUSHDA

=PP1V5_ S0 VMON

=PPVIT SO DDR LDO

PPOV75 SO _DDRVTT

=PPVCCSA _SO_REG

=PPOV75 SO MEM VIT A

=PPOV75 SO MEM VIT B

=PPVIT_SO_VITCLAMP

PPVCCSA_SO_CPU

=PP1V05_SUS LDO

MNLLNE WDTHD. 6 W

PP1V05 SUS

=PPCPUVCCI O SO REG

M N_LINE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM

— =PP1V0O5 SUS PCH JTAG

PP1V05 SO

? mA

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

— =PP1V05 S0 CPU VCCl O

=PPVCCI O SO CPUI MVP

=PPVCCI O SO XDP

=PPVCCI O SO _SMC

=PP1V05 SO0 FWPWRCTL

=PP1V05 FW P1VOFWFET

=PP1V05_ SO VMON

=PP1V05 SO P1VO5T29FET

PP1V05 SO0 PCH

=PP3V3_ENET_FET

M N_LINE_W DTH=0. 6 MM
MN NEGC W DTH=0. 2 W
VOLTAGE=T

MAKE._t SASELTRUE

=PP1V05 S0 PCH VCCI O PLLPCI E
=PP1V05 S0 PCH

=PP1V05_ S0 PCH VCCI O
=PP1V05 SO PCH VCCI O PCl E
=PP1V05 SO PCH VCCl O SATA
=PP1V05 S0 PCH VCCASW
=PP1V05 S0 PCH VCCl O USB
=PP1V05_S0_PCH VCC CORE
=PP1V05_ S0 PCH VCCl O CLK
=PP1V05 S0 PCH VCCDI FECLK
=PP1 P AV

=PP1V05 SO PCH V PRCC | O

=PP1V05 SO0 PCH VCCI O PLLUSB

=PP1V05 SO0 PCH VCC DM

=PP1V05 SO0 PCH VCCl O PLLFDI

— =PP1V05 SO PCH VCCDM FDI

— =PP3V3 ENET PHY

=PP3V3 ENET SYSCLK

=PPVDDI O ENET CLK

10 12 15 26

12 15

910 12 14

16 20 22

16 20 22

39

39

39

358

35

35

71

69

"FW (FireWre) Rails

— PPVP_FW

=PPBUS _FW FET.

=PP3V3_EW EET

— MNLLNE WDTH-0. 4

=PPVP_FW PORT1

=PPVP_FW PHY_CPS_FET

—_— PP3V3 FW FWPHY

=PP1VO_EWFET_R

— M N_LI NE_W DTH=0. 4 MM

=PP3V3 FW FWPHY

38 39 40

=PP3V3 SO P1VOSFWFET

— PP1VO FW FWPHY

— M N_LINE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM

— =PP1VO_ FW FWPHY

T29 Rails (of f when no cable)

=PP15V_T29_REG

—_— PP15V_T29

- RUE
=PPHV_SW TBTAPVRSW

— PP3V3_T29

=PP3V3_T29_FET

=PP1V05_T29_FET

— M N_LINE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=3. 3V

=PPVDDI O T29_CLK

=PP3V3 T29 RTR

33 34 35

=PP3V3 T29 PCH GPI O

—_— PP1V05 T29

=PP1V05_S0_1 DO

— =PP1V0O5 T29 RTR

1V05 SO LDO

=PPVCORE SO CPU REG

—_— PP1V05 SO PCH VCCADPLL
MV

— =PP1V05_S0_PCH VCCADPLL

"VCore" Rails

Chi pset
— PPVCORE_SO_CPU

69

=PPVCORE SO0 AXG REG

— M N_LINE_W DTH=0. 6 MM

=PPVCORE SO_CPU

912 14

=PPCPUVCORE SO VSENSE

15 12

=PP1V5 S3 CPU VCCDQ

=PPVCORE SO CPU VCCAXG

912 15

=PPAXGVCORE SO VSENSE

—_— PP1V5 S3 CPU VOCDQ

14128

=PP1V05 S0 CPU VCCPCQE

— M N_LI NE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

—_— PP1V05 SO _CPU VCCPQE

14 12

=PP1V8 SO CPU VCCPLL R

M N_LINE_WDTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
5V

—_— PP1V8 SO CPU VCCPLL R

— M N LN WOTH-0. 6 I
M N_NECK_W DTH<0.2 MM

SYNC _DATE=02/ 15/ 2011}

Power Al i ases
1- D
d} Appl e | nc. 051- 9058
S 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF_Al
R FOSESER AGRERS 16 THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 8 OF 109
11 NOT TO REPRODUCE OR COPY | T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 7 O: 86

7
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20902
STDOFF- 4. 50D, 98H

1

Z0904

STDOFF- 4. 50D. 98H-1. 1-

1

= BELOW CPU

Z0920

STDOFF- 4. 50D. 98H-1. 1- 3. 48-TH

1

M.B

M.B

omT
Z0908
3R2P5

2

Z0911
3R2P5S

]

ZS0900

1. 4Dl A- SHORT- SI LVER- K99

ZS0903

1. 4Dl A- SHORT- SI LVER- K99

ZS0904
POGO- 2. 00D- 3. 5H- K86- K87

730920
POGO- 2. 00D- 3. 5H- K86- K87

—©

= NO STUFF

LEFT OF CPU

HEATSI NK STANDOFFS

1.1-3.48-TH

FAN STANDOFF

Z0905
STDOFF- 4. 50D, 98H- 1. 1|

3.48-TH

MOUNTI NG (TO C. BRACKET) SCREW HOL

om T a
Z0906 Z0
3R2P5S 3R

MOUNTI NG ( TO TOPCASE) SCREW HOLES

oM T oM T
Z0909 Z0910
3R2P5 3R2PS
1 O
= oM T =
Z0912

R2P5
_I: |

EM 1O (SHORT) POGO PI NS

ZS0901 Z
1. 4Dl A- SHORT- SI LVER- K99 q
SM

EM TALL POGO PI NS

ZS0905
POGO- 2. 00D- 3. 5H- K86- K87
sm st

h—C |

TALL POGO PINS close to DI MM conn.

ZS0921
PCGO- 2. 00D- 3. 5H- K86- K87
sm

© O

NO STUFF NO STUFF

ZS0922
PCGO- 2. 00D- 3. 5H- K86- K87

L_@

70923
POGO- 2. 00D- 3. 5H- K86- K87

CPU si gnal s s _=PEG R2D C P<12..15> — PCIE T29 R2D C P<3..0> I T29 DP Ports
o _=PEG R2D C N<12.. 15> MAKE BASEETRE bl E T29 RPD C N<3.. 0> 23 81
26 _VEMWTT EN — =DDRVTT EN 26 67 s _=PEG D2R P<12..15> MAKEBASEETRE bl E T29 D2R P<3. . 0> I ;7 _DPB 1 G HPD — DP_T29SNKO HPD 33
MAKE_BASESTRUE - o _=PEG D2R N<12..15> MAKE BASESTRE bl E T29 D2R N<3. . 0> 23 81 T MAKEBASESTRE
s __DP_EXTA ML C P<3..0> — TP DPIGB MP<3..0> - MAKE_BASESTRUE
P EXTA M. C N<3. 0> — TP DP G B MNS. 0> o7 PR3V SG 0P DOC TN = D oo 1 e o o
7% ——AKE_BASETRUE = = w 17 TP DP 1G C MN<3..0> — VWEBSETREDD 729SNKO M. C N<3.. 0> 35 8
s DB EXTA AUXCH C P — DPAIGAUX CHP 17 %092221 Rzogzzl%l R20922|%1 R20922|%1 17 _DPB I G AUX CH P = misxiiop T29SNKO_AUXCH C P a3 83
. . . . DPB | G AUX CH N = —ASETRE Db T29SNKO_AUXCH C N
75 __DP_EXTA_AUXCH C N — DPAIGAUX CHN 1 59, 59, 595 59, v = WAKE BASESTRUE e
VARE_BASE=TRUE = ML e e e 17 TP DP 1G D HPD — DP_T29SNK1 HPD -
402 2 402 402 2 402 2 ——  MAKE_BASE=TRUE
TP _DP_I RL. K e DPB | DO K
GCCR o — AkE BASESTRE e u ;7 TP DP 1G D MP<3..0> — DP_T29SNK1 M. C P<3..0> 23 83
TP DP I G C CTRL DATA — — DPB I G DATA w7 TP DP |G D M.N<3..0> — VAKEBSETTREDD 729SNK1I M. C N<3. . 0>
FW PLUG DET L — FWPME L 10 30 w7 TP DP IGD CIRL OK — WESSETM P 1G D CTRL OLK v = = e BeTRE o =
VRKE BASE=TRE — R BETRE .- _TP_DP 1 G D AUXP p— - DP_T29SNK1 AUXCH C P 3 83
= 17 TP DP IG D CTRL DATA — — DP 1 G D CTRL DATA ——  NAKE_BASE=TRUE
FW543 WAKE L =| ——  MAKE_BASE=TRUE 17 _TP_DP 1 G D AUXN — — DP_T29SNK1 AUXCH C N 33 83
3 _WAKE_| — =FWPME L 3 30 —ppava — = WARE BASESTRUE
MAKE_BASE=TRUE - 87 —
NC BCM67765 CE L MS INS L — BCM67765 CE L MS INS L
TP_SMC EXCARD PWR _EN — SMC EXCARD PWR EN 1 1 MAKE_BASE=TRUE NO_TEST=TRUE —
S - 9%¢) 95
16 __PCIE EXCARD D2R N NC PCl E_EXCARD D2RN " %506 50
16 __POE_EXCARD DPR P NC_PCI E_EXCARD D2RP T ﬂl{zlﬁ‘é" TP_LVDS |G B QLKP — LVDSIGB AKEP 17 50
16 __PCOIE_EXCARD R2D C N NC POl E_EXCARD R2D ON 402, 402, MRKE_BASESTRLE -
16 __PCIE EXCARD R2D C P NC PCI E_EXCARD R2D CP s _DP_EXTA DDC CLK — DPA IG DDC 1 s TP LVDS I G B CLKN — LVDS IGB CLK N 17 50
RD MAKE. EEE:TRLE K1 MAKE_BASE=TRUE = MAKE_BASE=TRUE _—
o116 _PCLE CLK100M EXCARD N Z=SEE NC POLE CLKI00M EXCARDN o o AW - i
o1 16 __PCIE_CLK100M EXCARD P — e NE'PC E_ CLK100M EXCARDP NAKEJASE:TMCE: = Bhe NC LVDS | G B DATAP<0.. 3> — LVDS | G B DATA P<0..3> 17 80
= VAKE_BASE-TRUE VAKE BASE-TRUE NG TEST-TRE =
75 _DP_EXTA HPD — DPAIGHPD 1 >
PCIE PCH D?R N<5. . 8> R NC PCI E_PCH D2RNSS. . 8> VAKE_BASE=TRUE RO908 - VR G R DATANO, . B —LVDS |G B DATA N<0..3> 17 80
PCIE PCH D2R P<5..8> — MG BASETRE NC PCI E PCH D2RP<5. . 8> N
— = LVDS | A DATAP- — LVDS | A DATA P
PCIE_PCH R2D C N<5. 8> VWEBASETRE ¢ pJ E_PCH R2D_ON<S. . 8> 100K N S A DTS = S <3> w7 o0
PCIE PCH R2D C P<5..8> — E BASERTRE NC PCI E PCH R2D CP<5..8> i,’F’E‘é“ NC LVDS | G A DATAN3> — LVDS 1 G A DATA N<3> 1 80
o116 __PEG CLKI0OM P — VEBASETRE NC PEG CLK100MP 4022 VAKE_BASESTRUE NO_TEST=TRUE -
o1 16 __PEG CLKI00M N — WWEBASETRE NG PEG CLKI00MN as DDC CLK — LVDS 1 G DDC OLK 17
- MAKE_BASE=TRUE - MAKE_BASE=TRUE _—
72 5 _LVDS DDC DATA — LVDS | G DDC DATA 17
R0910 VAKE_BASE=TRUE =
L BKLT PWM — L ] BKL _PWM
., PPBUS SWLCDBKLT PUR _1a QA 2 o ——  PPBUS SWEKL 7 LD BKLT F —Lvos G -
MAKE_BASE=TRUE 5% -_— M N_LI NE_W DTH=0. M -
1716w N NECK W DTH=0 §75 e 74 _LCD 1 G PR EN — LVDS |G PANEL PWR .
TP_PCH CLKOUT DPN NC_POH GLKQUT DPN Vios” MR SRS TR VAKE_BASESTRUE —
— IRUE
* = AKE BASETTRE —  =PPBUS SWBKL ” 77 _LCD BKLT EN — LVDS 1G BKL ON -
— VAKE_BASE=TRUE —
16 TP _PCH CQLKOUT DPP — IRUE NC_PCH CLKOUT DPP.
—— MAKE_BASE=TRUE
NC CPU VCCl O SEL — CPU VCCI O SEL 1278
NAKE_BASE=TRUE NO_TEST=TRUE -
USB Signal s
NC USB3 EXTD TXN — USB3 EXTD TX N 1 a0 52 _USB BT N — USBHUB DN1_N 2
MAKE_BASE=TRUE NO_TEST=TRUE =i VAKE_BASESTRUE —
NC USB3 EXTD TXP — USB3 EXTD TX P 18 80 32 _USB BT P — USBHUB DN1 P 2
MAKE_BASE=TRUE NO_TEST=TRUE = MAKE_BASE=TRUE —
NC USB3 EXTD RXN — USB3 EXTD RX_N 1 a0 53 _USB TPAD N — USBHUB DN3 N 2
MAKE_BASE=TRUE NO_TEST=TRUE — MAKE_BASE=TRUE —
T29BST: N NC USB3 EXTD RXP — USB3 EXTD RX P 18 80 53 _USB _TPAD P — USBHUB DN3 P 25
R0960 MAKE_BASE=TRUE NO_TEST=TRUE il MAKE_BASE=TRUE —
B IR N e BHUB DN2 N
w1 _=PPVI N_SW T29BST A PN 2 =PP15V_T29 REG ;. —PP1V/ v oo USBIRN = USBHU =
Y JAJZVM 80 a4a _USB IR P — USBHUB DN2 P 25
178w WVAKE_BASE=TRUE —
805 1 USB SMC N — NC USB _SMCN
R0940 80 4 = MAKE_BASE=TRUE NO_TEST=TRUE
a0 45 _USB SMC P — NC USB_SMcP
1/ 16W —— MAKE_BASE-TRUE NO_TEST=TRUE
Unused eDP CLK L 02" NC USB _EXTD EHOI N — USB EXTD EHCI N 1
MAKE_BASE=TRUE NO_TEST=TRUE —
DPLL REF CLK P DPLL REF CLKP NC USB EXTD EHCI P — USB EXTD EHCI P
67ss 129 _A Bl AS s DP_A_BI ASO DP_A_BI AS2 © = WAKE_BASE-TRUE VAKE_BASE=TRUE NG TESTSTRUE = “’
10 _DPLL_REF CLK N — DPLL_REF_CLKN 1R094 1 _NC_USB EXTCN — USB EXTC N 18 80
C0960 : 962 1 C0964 : VAKE_BASE=TRUE 1K MAKE_BASE=TRUE NO_TEST=TRUE —
0.01UF 1UF 0. 01UF 5% Mo LSh DA =SB EXTC P 10 00
Bt v 18% . 10 116w MAKE_BASE=TRUE NO_TEST=TRUE —
1o0v 10v 10V 5
. 2 . 2 oz B3_EXTC TXN — USB3_EXTC TX_N 1
... o g o gt ? o g 2 e =
- y v NC USB3 EXTC TXP — USB3 EXTC TX P 18
EY 1 1 1 MAKE_BASE=TRUE NO_TEST=TRUE —_—
' = = = = NC USB3 EXTC RXN — USB3 EXTC RX N 1
— MAKE_BASE=TRUE NO_TEST=TRUE -
—  T29 ABIAS RPDP1 sz ars PMSLE 53 L = =TBL_S0 EN 7 NC USB3 EXTC RXP — USB3 EXTC RX P w
— MAKE_BASE=TRUE NO_TEST=TRUE -
— T29_A BI AS_R2DNO NC USB_EXTD XHCI N — USB EXTD XHCI N
— 175 MAKE_BASE=TRUE NO_TEST=TRUE - e
RO971 ,,, % 256 J29 A Bl A%vRZDNl NC_USB_EXTD XHCI P — USB_EXTD XHCI 10 80
17 20W =3. MAKE_BASE=TRUE NO_TEST=TRUE -
1575 T29_A BI ASL RO970 .0 8%\ \ 25 J29 A BI AS R2DPO
720w =3.3V C0971 1 TP_CPU THERMDP — CPU THERVD P 985
0. 01UF —— VAKE_BASE=TRUE =
C0970 89T TP_CPU THERVDN — CPU THERMD N o e
0. 01%@ —_ X5R- GERM 2 VAKE BASE=TRUE —
X5R- CERM 2
0201 <
750907 = mE?:;LSJE:\{I;!'E SELECT — CPU VTITSELECT
PCGO 2 Om:MSHK56'K87 Unused T29 Ports
‘ RO973 ,0, 3% Ap 250 J29 A BIAS D2RNL i gi
1 1750w = 9 =A§V 83 33 (OO} T29_D2R P<2..3> —_ NC T29 D2RP<2..3> Di gl t al G Ound
RO972 ,,, 3 2% J29 A BLAS D2RP1 T MKEBASESTRE NO_TEST=TRE
= —— eV VN0 =3V o % orT29 D2R N<2..3> — NC T29 DPRN<2..3>
== WAKE BASESTRUE NG TEST-TRUE
™ N_LINE_W DTFE0. 6V
C0972 1 o s [OEy—T20 R2D C P<2..3> — NC T20 ReD CP<2..3> J_ Vamageov o A
0. 01UF —— —— NAKE_BASE=TRUE NG_TEST=TRUE =
0T o % [Ty 129 R2D C N<2..3> — NC T29 R2D ON<2.. 3>
250924 YoR GERM 2 —— NAKE_BASE=TRUE NG TEST=TRUE
POGO- 2. 00D- 3. 5H- K86- K87 = s [0 T29 LSEO<2> — T29 LSEE<2> oD = ISYNC MASTER=K90| M.B SYNC DATE=02/ 15/ 201
= % [IEy—T29 LSEO<3> — "5 SEEds oo = . .
L—( :) WRKE_BASESTRUE Signal Aliases
NO STUFF NO STUFF TBT JTAG _ Appl e | nc 051- 9058 | D
Unused PGOOD si gnal R p : -
JTAG | SP_TCK — JTAG TBT TCK - -
2 1 D srse=TroE = oD = __TP_P1V5S3RSO RAVP DONE  — P1V5S3RS0_RAMP_DONE o NOTI CE OF PROPRI ETARY PROPERTY:
JTAG I SP_TDI — JTAG TBT TDI 10 33 VAKE_BASE-TRE - THE | NECRMSTL ON CONTA| NED HEREI N | S THE
@m- — o TF_DORREG PGOCD — DORREG PGOCD < ?ypogééwsmpig;ggs Tg: THE FCLLON NG
MAKE_BASE=TRUE —
@—Ni,lASASIE_ST';_,ETDO = JTAG TBT TDO <] = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 9 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 8 O: 86
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SYNC _DATE=02/ 15/ 2011}

051-9058 | D
6.0.0

10 OF 109

NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
OM T_TABLE OM T_TABLE
CRI Tl CAL R%P%O CRI Tl CAL M N_LINE_ W DTH=0.3 MM
zn CPU PEG COVP : xAA 2 =PP1VO5_SO0_CPU VCCI O ;41012 1 Vatageso rev o2 M
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» gy VMEM B DQ<24> oy  BFI6 |sp pQ 24 E SB_DQs_o| AM2 MEM B P<0> 2070
w0y VMEM B DQ<25> o g  BEL7 |sp pQ 25 SB DQs 1| AVL MEM B P<1> 2870
» ogryVEM B_DQ<26> oy  BEL8 |sp pQ 26 SB_DQs_2| BEL1 MEM B P<2> 2079
w0y VEM B DQ<27> oy  BE21|sp pQ 27 sB_DQs_3| BDL8 MEM B P<3> 2070
»o@yVMEM B DQ<28> o g  BEL4|sp po 28 SB DQs 4| BESL MEM B P<4> 2870
» gy VEM B _DQ<29> oy BG4 |sp pQ 29 SB_DQs_5| BA61 MEM B P<5> 2070
w20y VMEM B _DQ<30> o  BGI8|sp pQ 30 SB_DQs_6| AR59 MEM B P<6> 2070
@y MEM B DO<31> o g  BFIO|sp pg3i SB DQs_7| AK6L MEM B P<7> 2870
79 25@&5&“& SB_DQ 32
» gy VMEM B DO<33> o  BF48 |sp po 33 SB_MA_o| BF32 MEM B_A<O> 20 79
79 gy VEM B DQ34> gy  BOS3 [sB DO 34 SB_MA_1| BESS M B A<l> 20 70
w0 nqgyVEM B DQ<35> oy  BFS2 Isp pQ3s sB_ma 2| BD33 MEM B_A<2> 20 79
79 zaEM“ﬂ SB_DQ 36 SB_MA_3 %@ 29 79
9 nggyVEM B DQ<37> o g  BFA9 |sp pQ 37 SB_Ma_4| BD30 MEM B_A<4> 20 79
79 28 MEM B 38> BD54 | s DQ 38 SB_MA_5| AV30 MEM B_A<5> 20 79
w0 a@y VEM B DQ<39> o g,  BES3 |sp pQ 39 SB_Ma_e| BGBO MEM B_A<6> 2179
7 gy VEM B DQ<40> oy  BFS6 |sp pQ 40 SB_ma_7| BD29 MEM B_A<7> 20 79
w2y VMEM B DQ<41> oy  BES7|sp pQ 41 sB_MA_g| BE30 MEM B_A<8> 20 79
7 n@yVEM B DQ<42> o g  BOSO Isp pQ 42 SB_MA_o| BE28 MEM B_A<9> 2179
» gy VMEM B DQ<43> oy  AY60 |sp pQ 43 SB_MA_10| BD43 MEM B_A<10> 20 79
79 zaEM“ﬂ SB_DQ 44 SB_MA_11| AT28 MEM B_A<11> 20 79
70 0@y VEM B _DQ<A5> oy  BOSA IS DQ 45 SB_MA_12| AV28 M B_A<12> 20 79
w0y VEM B DO<46> oy  BAS8 |sp pQ 46 SB_MA_13| BD46 MEM B _A<13> 20 79
79 zaM SB_DQ 47 SB_MA 14 %@ 29 79
w0 ncgyVEM B DQ<48> o g  AWS |sp pQ 48 SB MA 15| A2 g MNEM B A<15>  epmaee
79 zaEM“ﬂ SB_DQ 49
79 za@w SB_DQ 50
0 aggyVEM B DO<51> oy  ANSO Isp pQ 51
79 25@&5&“& SB_DQ 52
79 25@)&5&“#u51 SB_DQ 53
79 zaEM“ﬂ SB_DQ 54
79 zaEM“ﬂ SB_DQ 55
7 20y VEM B_DOS56> gy  AKS8 | 5B DQ 56
79 zaEM“ﬂ SB_DQ 57
79 25@&5&“& SB_DQ 58
0 ncgyVEM B DO<59> oy  AGBO |sp pQ 59
79 zaEM“ﬂ SB_DQ 60
79 za@w SB_DQ 61
0 nggyVEM B DO<62> o g  AF61|sp pQ 62
79 25@&5&“& SB_DQ 63
wo @mMEM B BA<O> o, BG39|sp s o
79 20 M BA<1> BD42 | 5B BS 1
720 o MVEM B _BA<2> - AT22 | sB BS 2
72 @mNEM B CAS L e AVA3 | 5B cast
2 @mNVEM B RAS L * BF40] 55 RAS*
79 20 (OOT} MEM B_VE L ¢ BD45] sB_ e+
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141297

=PPVCORE_S0_CPU

1512 9 7 OM T_TABLE
CRI TI CAL
=PP1V5_S3_CPU_VCCDDR
QuT_TABLE =PP1V05_S0_CPU_VCCI O ANE |\axG 1 U1000 —
(NOT control | ed by VCCl O SEL) ABAT VAXG_2 BGA
A26 |vec 1 uU1000 vCaol O 1| AF46 Fixed at 1.05v AB50_|VAXG 3 (7 OFEQ) vDDQ 1| AJ28
A29 |vec 2 BGA vcal O 3| AGA8 ABS1 IVAXG 4 g I vDDQ 2| AJ33
A3 |vee 3 (6 OF 9) vea o a|_AGS0 AB52_|\axG 5 ® VDDQ_3|_AJ36
A34 lvee 4 2 veal o 5| AGEL AB53_|VAXG 6 Z | O VDDQ 4| AJ40
A35 lvee s § 4 veal o e A7 ABS5 |\aXG 7 @ |« vDDQ 5| AL30
A38 lvcc 6 z|o veal o 7| Al2L ABS6 |\axG 8 S vopQ 6| AL34
A39 Ivec 7 o | vcal o g AI25 AB58 |VAXG 9 - vDDQ 7| AL38
A2 Ivee 8 ; Vool 0 of AJ43 ABS9_|VAXG 10 vDDQ 8| _AL42
€26 |vce 9 Z veal 0 10| AJ47 AL VAXG 11 vDDQ 9| AMB3
€27 lvee 10 veal 0 11| AKSO ADAT VAXG 12 VDDQ 10| AMB6
32 Jvee 11 vea O 12| AKS1 AD48 VAXG 13 VDDQ 11| AMAO
34 |vec 12 vcol o 13| ALl4 AD50_|VAXG 14 %) VDDQ 12| AN30
37 lvee 13 vcal o 14| AL1S ADS1 AXG 15 Z VDDQ 13| _AN34
39 |vee 14 vcal o 15[ AL16 AD52 AXG 16 4] g VDDQ 14| AN38
42 lyee 15 vcal o 16| AL20 AD53 VAXG 17 (2 VDDQ 15| AR26
D27 lvec 16 vea o 17| AL22 AD55 |AXG 18 % E VDDQ 16| _AR28 =PPVCCSA_S0_CPU
D32 lyec 17 vcal o 18| AL26 AD56_|\/AXG 19 : VDDQ 17| AR30 R
D34 lycc 18 vcal 0 19| AL45 AD58 |\/AXG 20 E VDDQ 18| AR32
D387 lvee 19 vcol 0 20| AL48 AD59_|V/AXG 21 VDDQ 19| AR34 =PP1V5 S3 CPU VCCDDR
D39 lvec 20 vcal o 21| AMLE AE46 |\/AXG 22 VDDQ 20| AR36 AT == .
D42 lyec 21 vea 0 22| AMLT M5 VAXG 23 VDDQ 21| AR40 R1382
E26 |yoc 22 veal 0 23| AMRL P47 _luaxG 24 (P VDDQ 22| Av41 PLACE_NEAR=UL000. L10: §0. 8mm 100
E28 |yoc 23 Vool 0 24| AMA3 P48 [yAXG 25 VDDQ 23| AVR6 . frasi s
E32 yoc 24 Vol o 25| AMA7 PS0_[VAXG 26 VDDQ 24| BA40 R1380 4022
E34 lvcc 25 vCal 0 26| AN20 P51 lyaxG 27 vDDQ 25| BB28 PLACE_NEAR=U1000, BA3 50. 8nm100
E37 lvoc 26 Vool 0 27| AMA2 P52 [yAXG 28 vDDQ 26| BG33 B frasi s
E38 lvoc 27 Vel o 28| A5 P53 lvAXG 29 022
F25 yce 28 § vea 0 20| AN P55 _|yaxG 30 G- veepg 1) Aves =PP1V5_S3_CPU_VCCDQ - .5
F26 |vyoc 29 a AALL P56 [VAXG 31 38 vocpQ 2| AN26
F28 lvec 30 Z g0 AALS P61 lvaxG 32
F32 lvec 31 ® vea O*:; ABL7 T48 lVAXG 33 VDDQ_SENSE| B3 ] _
e [ movER Selimc |y yee Soe v e C i Tl
Ve » V/ 4 | a
Fas Vg:ii Ve 0,34 s — ng:zz é: vocsa sense| U0 CPU) VCCSASENSE o -
Fa2 )
S voa o ss| 4018 T VA vocsa o o) 18 CPU VOCSA VI D<0> .
H25 lvec 37 3 ﬁ 8’2; = V48 |\axG 39 (P VCCSAVID L - CPU VCLSA > @ =
o] o3 3 Vol © 30| AELS Ver |G 40 SM VREF|_Av4gq CPU_SM VREF ..
— AF16 > 1
F29 lvee_ao Vea 0 40l V52 |uaxa 42 R1381
H32 lvoc 41 E vea 0 41 2 V53 |yaxG 43 PLACE_NEARSULO00, 2483 891 800
= vcaol O 42| AF20 = = 1/ 16w
H34 lvee 42 Vea O 43| AGLS V55 _VAXG 44 WL
H35 lvoc 43 vod O 44| AGLE V56 _IVAXG_ 45 R1314 | '| R1313 2
H37 lvec a4 — AGL7 V58 |VAXG 46 10K 10K
H38 |voc 45 Vea 0 45 AG20 V59 |VAXG 47 170w 120w 1
H40 lvec 46 et vy V80 lyaxG 48 Yoo |, 5[ 20t" =
325 lyec 47 Voo o a7 =PP1VQ5_S0_CPU VCCI O, 4 1 12 14 15120 - ~PPYCORE_SO_CPU_VCCAXG V61 [\axG 49
326 oo 48 VCal O 48 . V62 |uaxa 50 L
J28 |voc a9 Vo3 049 N PLACE_NEAR=RI310. 2: 2. 54mm VB3 VAXG 51
ng vee 5o Vool o sol Vo 1R3]EJ3I9L?ACE NEAR=U1000. C44: 2. 54mm NOSTUFF VB VAXG 52 =
7 ! = - . 1
324 xg::; veoi o si W 33 %Eggﬁrz:"1bgsxcvoa o %Z“?EFW PLACE NEAR=LILOOD, FAS: 50, 5"];31708 \,v:i xxg:zi PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
335 lvec 53 voo o seL| B2 CPU VOO O SEL o 78 2% ri510 PLACE_SI DESBOTTOM 30 Y48 IVAXG 55
J37 |vec 54 201 vz20w 1 2 5% M ) 68 78 b2y Y61 IVAXG 56
J38 |vee s5 i VCCPQE_1| AMRS P1\( 7.8 PLACE_NEAR=U1000. A44: 38mm
J40 lvec 56 EE VOCPQE_2| AN22 R1311 7 o0 @om—CPU_AXG SENSE_P Note VO TAGE=1 05 25 [VAXG_SENsE @
J42 lyec 57 2011/20w Q 1 /\N\/Q 5% M CPU_VI DSCLK oo 68 7 78 68 ) 3 L _ A5 |VSSAXG_SENSE i
K26 |vec s8 a VI DALERT* |4 A44 - CPU VIDALERT L R Not 6. VOLTAGE=0V f
K27 lvec s9 s VI DscLk|_B43 & CPU VIDSCLK R R1312 w7 _=PP1V8 B0 _CPU VCCPII R BB3 |vocPLL 1
K29 lvoc 60 viosaut| P oy CPU VIDSQUT R 201 120w Q T ANN 2300 18 CPU VIDSQUT  (myes s BCL lvocpLL 2 B3
K32 lvec 61 BAA |voopLL_3 S CPU SM VREE
K34 lvec 62 we  VOC_SENsE| _F43 & CPU VCOCSENSE P - NGSTUFF | ., _=PPVCCSA S0_CPU ’ “
K35 lvee 63 %“ZJ VSS_SENSE| 343 - CPU VCCSENSE N = U VOOl C Z z j: :’ " R1371% L17 lvocsA 1 R1331! Ji 1330
2; nge‘ %3 Voo o SENSE ﬁﬁij «CPLLVCO OSENSE_P PLACE_NEAR=(1000, 325,50, 84 1/11%% k,i; x@i PLACE_NEAR=UL000. BJ44: 2. 54"’“1“12'% gng:
K42 lvce 67 VSS_SENSE_vCal - CPU VCClI OSENSE [N I;(])-sénépgl 1"%&%;5 NF;'B;Z N2O |yocsa 4 NF;“SZSQ 2 X7 cer
125 N22
L2t Jvec oo PLace \EAEA00, 83 89,9 100 & 2100 gace aeppeunggg, s 50.om P losas o L 2
ng \vec_70 %/F;EE“ %;f!’ = P20 |yocsa 7 g PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 lvee 71 2| |2 R16 lvcesa 8
- PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. - %
klgg x27§§ Note. VO TAGE=1. 25! o o0 o 2? xﬁﬁiio
N30 \VCC 74 Not e. VOLTAGE=0V oD o u1s VCCSA 11
N34 \VCC_75 Note VO TAGE=1. 05 @ 7 7 Vi6 VCCSA 12
N38 lvec 76 = oo o 7 V17 lvocsa 13
Note. VOLTAGE=0V V18 |yocsa 14
V21 lvocsa 15
NOSTUFF NOSTUFF W0 lvecsa_16
R1361'| |'R1363
PLACE_NEAR=U1000, : 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
PL%&7S?&=E&?M 1/ lé\nl/n\l :7/“16\/»/ PLACE_SI DE=BOTTCM SYNC MASTER=MASTER SYNC DATE=02/ 15/ 201
R I "P’!E"'F
CPU POVNER
= d} Appl e I nc. 051-9058 | D
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OM T_TABLE
CRITI
BGL3 |vss u1000 vss| M1
BGL7 |yss BGA vss| M5
B&1 lvss (0 %9 vss| Me8
vss
= 4 an
BG37 |yss ® vss| \21
BAAL |\ss g 9 vss| \2s
B&A5 |yss ! vss| Nes
BA9 lyss ; vss| N33
BG53 |yss - vss| N36
€29 lyss vss| N0
G35 Jvss vss| W3
40 lyss vss| N7
D4 |vss vss| N8
D6 |vss vss| N51
D10 |yss vss| N52
D14 lyss vss| N56
D18 |yss vss| N61
D22 lyss vss| P9
D26 |yss vss| P14
D29 lvss vss| P16
D35 lvss vss| P18
D40 lyss vss| P21
D43 |yss vss| P58
D46 |yss vss| P59
D50 |yss vss| R4
D54 lvss vss| RL7
D58 |yss vss| R0
E3 lvss vss| R46
E25 |\yss vss| 7L
E29 |yss vss| 47
E35 |vss vss|_T50
E40 |yss vss| 151
F13 |yss vss| 152
F15 yss vss| 153
F19 |yss vss| 155
F29 |yss vss| 156
F35 lvss vss| U8
F40 |yss vss| U13
FS5 lvss vss| ¥20
6 lvss vss| V61
A8 |yss vss| V8
G51 |yss vss| W3
61 lyss vss| W5
H lvss vss| W
H10 lvss vss| Vel
HL4 lvss vss| W6
HI7 lvss vss| Y4
21 |vss vss| Y47
H53 |yss vss| Y58
58 |vss vss|_Y59
J1 |vss
349 |yss
355 |vss
K8 |vss
K11 |yss
K21 lvss VSS_NCTF|_AS
K51 lvss VSS_NCTF| AS7
L16 lvss VsS_NCTF| BO61
L20 lvss VsS_NCTF| B3
L22 lyss VsS_NCTF| BD59
L26 lyss Vss_NCTF|_BE4
L30 lvss VsS_NCTF| BE58
L34 lvss Vss_NCTF| B
L38 lyss vss_NCTF| BS7
L43 lvss Vss_NCTF|L S
L48 lvss VsS_NCTF| 58
L61 lvss VsS_NCTF| D59
M lvss vss_NCTF| EL
M6 lvss Vss_NcTF| E61

OM T_TABLE
CRI Ti CAL

A9 Ivss uU1000 vss| AMB4
A13 lvss BGA Vss| AVB8
AL7 Ivss (8 OF 9) Vss| AVE2
21 |yss Vss vss| Ava5
A25 Ivss g % Vss| A8
A28 lyss ™ Vss| AVB8
A33 lvss T O vss| ANL
A37 |yss RN vss| AN2L
A40 lvss ;‘ Vss| AN25
A45 lyss vss| AN28
A9 lvss Vss|_ANS3
A53 lvss Vss| AN36
AAL lyss Vss|_AN40
AA8 lyss Vss| A3
AAL3 |ysg vss| ANA7
AR50 |\ss vss| ANSO
AA51 |\ vss| AN54
AA52 |\ vss|_AP7
AA53 |\ vss| AP10
AAS5 |\ vss| AP51
ARS6 |\ss vss| APS5
ABL6 |\ss vss| AR
ABL8 |\ vss| ARL3
AB21 |\ss vss| ARLY
AB48 |\ vss| AR21
AB6L |\ vss| ARaL
ACS lvss Vss| AR48
ACLO |yss vss| AR61
ACL4 |\ss vss| AT4
ACA6_|vss vss| AT14
AD4 |vss vss| AT19
ADL7 |\ss vss| AT36
AD20_|\ss vss| AT45
AD61 |\ vss| AT52
AEB |vss vss| AT58
AE13 |yss vss|_AUL
AFL A7

vss vss
AF17 |yss vss| AULL
AF21 |yss vss| Auzs
AFA7 |yss vss| Aus2
AF48_|\ss vss| AUSL
AF50 |\ss vss| Av17
AF51 |\ss vss| Av21
AF52_|\ss vss| Av22
AF53 |\ss vss| Avaa
AF55_|\ss vss| Av40
AF56_|\ss vss| Avag
AF58 |\ss vss| AVs5
AF59 |yss vss| AW
AGT_lvss Vss| AWL3
AGLO |yss vss| Am3
AGLA |\ss vss| AV61
AGL8 |\ss vss| AY4
AT |\ss vss| AY9
AGE2_|\ss vss| Avia
AGB1 |\ss vss| Av19
At |vss vss| AY30
AFB8 |\ vss| AY36
A7 |yss vss| Aval
AI13 |yss vss| AYas
AI16 |yss vss| Ava9
AI20 |yss vss| AYs5
AI22_|\ss vss| AY58
AI26 |\ss vss| BAL
AJ30 |yss vss| BALL
AJ34 |yss vss| BALY
AI38 |yss vss| BA21
AJ42_|\ss vss| BA26
AI45 |\ss vss| BA32
A48 |\ss vss|_BA48
AKL lyss vss| BASL
AK52 |5 vss| BB53
AL10 |yss vss|_BCs
ALL3 |yss vss| BC13
ALL7 |yss vss| BCS7
AL21 BDS

vss vss
AL25 |\ss vss| BDL2
AL28 |\ vss| _BD16
AL33 |yss vss|_BDLY
AL36 |vss vss| BD23
AL40 |yss vss| BD27
AL43 |yss vss| BD32
ALAT |yss vss|_BD36
AL61 |\ss vss|_BD40
AVA BD44

vss vss
AML3 |y vss| BD48
AVRO |\ss vss| BD52
AVB2 |\ vss| BD56
AVB6 |5 vss|_BES
AVBO |\ss vss|_B&®
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7

Al'l INTEL recommendations from Intel

doc #4439028 Huron River Platform Power Design Cuide

CPU VCORE DECOUPLI NG

35x 2.2uF, 25x 22uF, 4x 470uF

1210097

Intel recommendation (Section 6.2):
12 9 7 _=PPVCORE SO CPU CRITICAI CRITICAL g CRITI CAL g CRITI CAL g CRITI CAL g CRITICAL 4 CRITI CAlg CRITI CAL o CRI TI CAL o CRI T1 CAL CRI TI CAL CRITI CAL CRI TI CAL
E C1600 C1604 E C1606 E C1607 E C1608 E C1609 +C1610 |+ C1612 |2 C1613 + C1615 [+ C1617 |2 C1623 E C1624
e — 2. 2UF 2. 2UF - — 2. 2UF 2. 2UF -
20% 20% 20% 20% 20% 20% —— 20% 20% 20% —— 20% 20% 20%
, 4V B 2av 2av 2av 2av 2av B 2av 2av B 2av 2av
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
402 402 402 202 202 202 202 202 202 202 202 202 202
CRITICALLCRITICAL 4CRITICAL,CRITICALGCRITICAL,CRITICAL,CRITICALLCRITICAL LCRITICAL CRITICAL,CRITICALCRITICAL JCRITICALL, CRITICAL, CRITICAL, CRITICAL CRITICAL J_
E (2:12%'2:5 E C1627 E C1628 E C1631 E C1632 E C1635 E C1637 E C1638 E C1639 E C1640 E C1641 E C1642 E C1643 E C1644 E C1645 E C1647 C1648
— ) — 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% -_ 20% 0
, 4y , 4y T, v T, av T, v T, av T, v T, av T, v T, av T, v T, av T, v T, av T, v , 4y 24
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
402 402 402 202 202 202 202 202 202 202 202 202 202 202 202 202 202
o CRITI CAL o CRITI CAL LRI TI CAL  CRITI CAL CRI Tl CAL
1 C1650 |t C1651 1 C1652) C16531 C1654 B
2. 2UF - 2. 2UF-
20% — 20/0 20% -_ 200
5 4V , 4y , 4y , 4y 5 v
X5R X5R X5R X5R X5R
402 402 402 202 202
PLACEMENT_NOTE ( C1655- C1666) : J_
Place close to UIOOO on top side. =
—CRTHCAL CRETHCAL CRITHCAL CRETHCAL CRETHCAC $CRI T CAC®CRI-TICAL CRETHCAL CRETHCAL CRETHCAL CRETHCAL CRI Tl CAL PART NUVMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
11655 |- €lbse |1 E1657 |1 ClB58 |- 7689 | Cleeo|: €iBe1 | CT6B2 |- CTBE3 |1 Elbea | CT6B5 | Clbee 13850691 6 o o 2 200 90 0005 S R CAL
22UF 2UF  L20F | L2F 0 L2or LUk LUk LUk L220F - —L220F L2k L3220k e S BT B
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 [2 X5R- CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R- CERM 1 2 X5R-CERM 1 2 X5R-CERM 1
03 03 603 03 60! 60! 603 03 03 603 603 603
PLACEMENT_NOTE ( C1667- C1679) : L
Prace close to ULOO0U on bottom side. -
CRI'TICAC CRI'TICAC CRI'TICAC CRI'TICAC CRI'TICAC CRITICACY CRITIrCAC CRITICAC CRITICAC CRI'TICAC CRI'TICAC CRI'TICAC CRI Tl CAL
k67 673 | 1674 : Elb7s | E1b79
22UF — — 22UF —— 22UF —— 22 a 22UF
S % 5 6 & & & & o o & & & %" 8%
X5R- CERMH 1 X5R- CERMH 1 2 X5R CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 |2 X5R- CERM 1 2 X5R CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1
603 603 603 603 603 603 603 603 603 603 603 603 603
PLACENENT_NOTE ( C1640- C1645) : J__
Pl ace near inductors on bottom side.
.|* C1680 .|* C1681 .|* C1682 ' C1683
= 470UF- 4MOHM = 4TOUF- 4MXM —470UF- 4NOHM 470UF- 4MXHM
20% 9%
e e i e - 7: m o
sm sw 2T SML 2T SML
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF CPU VCCPLL DECQJPLI NG
PLACEMENT_NOTE ( C1684- C167F): Intel recommendation (section 6.4): 2x 1uF, 1x 330uF
Pl ace on bottom side of UL000 PLACEMENT_NOTE ( C1646- C1671):
=PP1V05_S0_CPU VOO O o
=0 CRPU Pl ace near U1000 on top side
R16 -
1 C1684 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 C1691 1 C1692 1 C1693 1 C1694 1 C1695 1 C1696 0 S —— e
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —/— 1UF —/— 1UF —/— 1UF —— 1UF —— 1UF —— 1UF 1UF 7 =RRLA_SD_CPLLVOCRL) = z . o
10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% 10% s
2 1% 2 1% 2 1% 2 1% 2 1% 2 1% 2 1% 2 1% 2 1% 2 1% 2 1% 2 3% 2 1% . . ‘1607
e C160X cieoy |1 C160Z
o ue —330UF 0. 0060HM
2 en 2 en
. PLACE_NEAR-UL000, AKG3: 2. 54 1 NOLVI A o o EREL. D2- SM
1 C1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D 1 C169E 1 C169F 1 C161A 1 Cl161B 3 N .
1UF ——1UF ——1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF ——1UF ——1UF —— 1UF CPU VCCPLL Low pass filter
10% — 10% —— 10% —— 10% —— 10% —— 10% — 10% —T 10% —T— 10% —T— 10% —T— 1o%
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
2 XsR 2 XsR 2 XxsR 2 X5R 2 X5R 2 XsR 2 XsR 2 XsR 2 XsR 2 XsR 2 X5R
402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE ( C1672- C1681) :
Pl ace near UL000 on bottom side
1 C161E * C161F 1 C162A 1 Cl62B 1 C1l62C 1 C162D 1 Cl162E 1 Cl67A 1 Cl67B 1 Cl67C
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20% 20% 20%
263V 6.3v 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 263V 5 6.3V 5 6.3V
X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
603 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1
C167 C167 *C167G,|*Cl67H,|*C167J
330UF 330UF 330UF 330UF
20%, 20%, 20%,
2.9 2 2 5v 2 2N5<‘¥
CASE- B2- S O 625 O 625 O go-sm| SASE B2-sm
NC_VASTER=JACK_J 30 SYNC_DATE=09/ 27/ 2011}
= e
Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECOJPLI '\G I
RL601 051-9058 | D
oo d} Appl e Inc.
®
aw 1 C167F 6.0.0
obo3 1R NOTI CE OF PROPRI ETARY PROPERTY:
v Note: The snal | est 10nOhm available in the library are 0805s THESLNECRMATL ON_ CONTAI NED_HERE! N |s THE
2 v PROPRI ETARY PROPERTY OF APPL|
w02 T POSEASR AGREES TO THE, FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 109
= Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL CR PUBLISH | T I N WHOLE OR PART
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VAXG DECOUPLI NG

Intel recommendation (section 6.3): 21x 1uF, 6x 10uF, 6x 22uF, 2x 470uF

PLACEMENT_NOTE ( C1700- C1710) :

P PP OB 9P AL VIO CRI TICAL  ( CRITICAL (CRITICAL (CRITICAL ,CRITICAL CRITICAL LCRITICAL LCRITICAL _ CRITICAL

1 C1710
1UF

12 9 7 _=PPVCORE SO CPU VCCAXG

[
.
c
bl

~

S35

ggss
"F"“Tr{
S5

ND<E

1 Cl706 1 CL707 1 C1708 1 C1709
1UF

1 C1700 1 C1701 1 Cl702 1 C1703 1 C1704
1UF 1UF

10% 10% 10%
, 1ov , 1ov , 1ov
X5R X5R R R X5 X5 X5R X5R
402 402 402

PLACEMENT_NOTE (C1711- C1716):

p | TI L | TI | T1 | T1 | T1 L CRITICAL
1C1711 1C1712 1C1713 1C1714 1C1715 1C1716
10UF 10UF 10UF 10UF 10UF 10UF
20 — 7o 200 200 200 200
2 oo xom 2 e xom 2 Ceran xom 2 Ceran xom 2 Geron xor 2 G xer
Eriy Gaoe 1 Eriy Eriy Ga0e- 1 Gaoe: 1

PLACEMENT_NOTE (C1717- C1722) :

o CRI TI CAL CRI T1 CAL CRI T1 CAL CRI T1 CAL CRI TI CAL CRI TI CAL —
Jieﬁ-% 17 1 1 81T721 1 81?22 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
22UF —— 22UF 22UF 13850691 6 AP, GER. XSR. 224F, 20% 6. 3V, 0603, SAVGLNG irir. curse, cins. curzo, cran i ORI TI CAL
[\ [\ [\
—F X5R- CERMH 1 2 2 X5R-CERM 1 2 X5R-CERM 1
603 603 603
PLACEMENT_NOTE (C1723- C1724) : J__

Pl ace near inductors on bottom side.

' C1723 iCl724 C

— 470UF- 4MOHM 470UF- 4MOHM
20% 20%

I |-

2.0V
POLY- TANT
D2T- SML

CPU VDDQ VCCDQ DECOUPLI NG

Intel recommendation (Section 6.5): 10x 1uF, 8x 10uF, 1x 330uF
—

PLACEMENT_NOTE (C1738- C1747):

CPU VCCSA DECOUPLI NG

26 12 10 7 _=PP1V5 S3 CPU VCCDDR

Pl ace on bottom side of U1000

1 C1738 1 C1739 1 Cl740 1 C1741 1 Cl742 1C1743 1 C1744 1 C1745 1 C1746 1 C1747 Intel recomendation (Section 6.6): 6x 1luf, 5x 10uf, 1x 330uf
e —_— I —_— I —— I —— I —— I —— I —_— 1 —_— I 1 PLACEMENT_NOTE (C1758- C1762) :
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
202 202 202 202 202 202 202 202 202 202 1» » _=PPVCCSA SO_CPU Pl ace on bottom side of UL000
Pl ace close to ULOOO on bottom side J__ ’
1 C1758 1 C1759 1 C1760 1 C1761 1 C1762
1C1748 1.C1749 1 C1750 1C1751 1C1752 1C1753 1 C1754 1 C1755 1UF i By i By iy 1UF
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10% —— 1o% —— 1o% —— 1o% —— 1o%
200 — 20% 2 20% — 20% — 20% 20% 20% , 1oV , 1oV , 1oV , 1ov , 1oV
3y &3y &5y &3y &3y &3y &5y &3y X5R X5R X5R X5R XSR
2 Soon 2 er |2 S 2 Soon 2 Soon 2 Gmor |2 e 2 Soon B
0402- 1 0402- 1 603 0402- 1 0402- 1 0402- 1 603 0402- 1
J'C1756 1C1763 1 C1764 1 C1765 1 C1766 1 C1767
330UF- 0. 0060HM 10UF —— 10UF —— 10UF —— 10UF 10UF
0% 3% T, &% T, &% T, &% T, &%
284y 2 Cernxor 2 Gta xor 2 Gtan xor 2 tan xom 2 Gtan xor
CASE- D2- SM 0402-1 0402-1 0402- 1 0402- 1 0402-1
Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402 B
1 C1l768
R1702 ——330UF- 0. 0060HM
0.010 T 209 re—
1 2 =PP1 2L \OCDO 7 12 2 ZF’CLV Y
1% CASE- D2- SM
174w
Ve t C1757 =
0603

ISYNC NMASTER=NMASTER SYNC _DATE=02/ 15/ 2011}

CPU DECOUPLI NG| |

d} Appl e I nc. 051- 9058 ID
) 6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 17 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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OM T_TABLE OM T_TABLE
o1 20 [TE)—SYSCLK CLK32K RTC - 20 | RTCXL u1800 WHO/ LADO| 38 LPC AD R<0> —
— —py—— 16 81 36 PCIE ENET D2R N BG34 | pPERNL u1800 * E12
c20 PANTHERPOI NT ™ - SMBALERT*/ GPI OL1 & PCH GPILOLL
NCx—=2| RTex2 o A FWHL/ LADL[ %%° gy LPCAD RS> 46 o1 3 [y PCLE ENET D2R P 894 | perer PANTHERPOI NT - *
oy FWHR/ LAD2| B gy LPC AD R<2> 1 2 o 36 PCI E ENET R2D C N % | e VCBl LE SVBOLK| M4 g SMBUS PCH CLK oD s o
(1 OF 10 FWHR/ LADB| ©7 gy LPC AD R<3> FCBGA SVBDATAL g SMBUS PCH DATA
10 RTC RESET L 2% RTCRST* ) Y * oo qoPAEENET RED C P =22 PETP1 (2 OF 10) il CED @ =
- FWi/LFRAVEY| @6 o IPCFRAVERL
16 PCH SRTCRST L - 2| srRTCRST* e o1 32 PCIE AP D2R N - :BA PERNZ 0
- 00 (1 PU) LDRQ* 538 TP_LPC DRE( o1 32 [Ty PCLE AP D2R P - | PERP2 2 SMLOALERT*/ GP| 00| A12 @ USB EXTB SEL XHCI oo 6 2
16 _PCH | NTRUDER L - %2 | NTRUDER* o 'r'B’&’l" Pl op3l e TBT PWR EN PCH B o 52 qoM—POLE AP R2D C N ¢ 8832 | pETND g
NTVRVE! ( PCIE AP R2D C P Av32 SMLOCLK = oy SM._PCH 0 CLK 5 81
PCH | ar - 81 32 (OOT} &= PETP2 - (93153
1 N L - | NTVRVEN SER RAY___ gy LPC SERI RO o a5 a7 hal 0 SMLODATA| G2 oo SM.PCH O DATA D
b D — Va:» TR
o138 PCIE FW D2R N o 855 | pepng
-
PCIE FWD2R P BJ36
a1 16 HDA BIT CLK R % | HoA BaLK SATAORXN] A% SATA HDD D2R N e b PO E FW Rob C N - PERP3
o o1 38 - PETN3 SML1ALERT*/ PCHHOT*/ GPI O74| ©13___ g USB EXTD SEL XHC 1
§ SATAORXP| SATA HDD D2R P a1 80 o o PCIE FWR2D C P o As4 | peres = 1 (08151
a1 16 _HDA SYNC R - 34 | HDA_SYNC (| PD- BOOT) SATAOTXN|[A? SATA HDD R2D C N a1 80 al SML1CLK/ GPI 068 B4 & SM PCH 1 CK oD = o
VSel strap not functional (VOCVRM = 1.8V) SATAOTXP|APS - SATA HDD R2D C P oo 1 s s I PCl E_ EXCARD D2R N BF36 | pERNA. SML1DATA/ GP| O75| M6 oy SM._PCH 1 DATA B 8 o1
1s PCH SPKR @=—° | SPKR (| PD- PLTRST#) SR EEXCARD D2RP g 5590 |PERP4
al SATALRXN| AMO SATA QDD D2R N 2 20 . PCI E EXCARD R2D C N Avaa | pEThA x
a
o116 _HDA RST R L -—d HDA_RsT* 8 Ssgii;l'!xxz_‘.—H SAIA DD D2R P - 4180 s (oT}POLE EXCARD R2D C P "2 | PETP4 UIJ v
41 80
- HDA SDI NO - = | oA sDino (1PD) I SATALTXP| AP0 SATA ODD RPD C P P $ gi 2 g;s; ::z PERNS ®) zZ (1PUIPD) CL_CLKI|[M TP _CLINK OLK R
- = —_ PERPS -
¢ TP _HDA SDI N1 =% | HDA_SDINL (1 PD) SATAZ2RXN|_AY” TP_SATA C D2RN s NC POLE 5 R2D ON A¥36 | pETNG o5 (IPUIPD) CL_DATAL[ T TP _CLINK DATA s
- L HDA SN =% | HDA SDIN2 (1PD) SATA2RXP| A% o, TP SATACDRRP & NC POE 5 R2D CP 883 | pETPS ! P10
o+ TP HDA SDIN3 -2 | HDA_SDINB (1PD) SATA2TXN|_AS TP SATA C R2D ON . (@] CL_RST1* o TP CLINC RESET L .
SATA2TXP| A% g TPSATACRDCR NC PCIE 6 D2RN 2938 | peRG =
o1 24 16 _HDA SDOUT R . "6 | DA SDO (1 PD- B NC PCIE 6 D2RP 8G38 | pERPG
- -SDO ( o) SATASRKNLA® g TP SATAD RN N POLE 6 R2D ON w5 | e
% 16 (or—JTAG TET TMS > 7 | HDA_DOCK_EN*/ GPI 083 5521233?’;2 — e EéEPCN . NC_PCIE_6_ROD CP w5 | pETPO PEG A CLKRQ'/ GPl 047| MO PEGCLKROA L GPI 047 "
24 16 ENET_MEDI A_SENSE_RDI V N2 | HDA_DOCK_RST* | ° AB37
e e el - S = o= . ac 2o e P P~y Ly
< NC PCIE 7 D2RP 8140 | pERp7 _PEG A_P|
Pt SATA4RXN| 7 g TP SATAED2RN
» ID—X0P ToK - 2 |iTAG TeK (1PD) %) NN 7 TP SATA & Dorp o =PP1V05 SO _PCH VCCI O SATA 120 2 $ z E7 Sé') N AY49 | PETNT
6 - E 7 RD CP BB40 | PETP7
23 ry—XDP_PCH TS - W 1 ITAG TV (I PU) O] SATAATXNLAZ TP _SATA E R2D CN s 1F—’RLlAngE)NEAFtu1soo. Y11: 2. 54nm CLKOUT_DM _N_Av22 DM__CLK100M CPU N 10 78
SATAATXP| A0 TP_SATA E R2D CP NC PCIE 8 D2RN BE30 | PERNS CLKOUT_DM _p| Av22 DM _CLK100M CPU P
= DR e TD) - ITAGTD (IPY) |<E - e 37.4 NC POE 8 D2RP 538 | peres T oD e v
To6
= (oom}—XDP_PCH TDO o w | 374G TDO =) SATASRXNL Y g TP SATAF D2RN & § 1/ 20w NC PCIE 8 R2D CN A8 | pETNg
o= > SATASRXP| Y1 - TP_SATA F D2RP 6 2%1 NC PCIE 8 R2D CP AY38 | PETPS CLKOUT AML2 TP_PCH CLKOUT DPN
SATASTXNL S o TP SATAFRDON _oP_N . C
SATA5TXP| 281 TP TA F D R 22 £ K100M ENET N [P o —— QwaDpfp_‘—@Mz TP _PCH CLKOQUT DPP 8
[ MISAIARDOP o1 36 CLKOUT_PCl EON
o 47 @O—SPL_CLK R - T3 |spl oK 81 36 PCl E_CLK100M ENET P v39 | oL KouT PCl EOPCont rolled by PCl ECLKRQ5#
- - SATAI COVPQL 12 s0 PCH SATAI COVP - .
81 47 @M R L - Y144 SPI _CS0* SATAI COWPI | Y10 ‘13‘ 9 16 _PCl ECLKI L GPlO73 22 | POl ECLKRQO* / GPI O73 CLKIN.DM _N PCI E CLK100M PCH N 16 80
o s oo 1 - _ ow CLKINDM Pl BE8 o POE GLKIOOMPCHP e
- SPI _Cs1 % SATA3 o 812 5201 81 38 PCI E CLK100M FW N AB49 | CLKOUT_PCI EIN
o o qom—SPL_MSI_R - vi | spi_nosi (1 PD- BOOT) SATAZOOVP! | 2813 POH SATAZOOMP PLACE_NEAR=U1800. AB12: 2. 54nm o1 2 qoom}—PCLE CLKI0OM FW P =7 | CLKOUT_PCI E1P
SPI_M SO s | g SATA3RBI AS| A% PCH SATA3RBI AS EW GLKREO L " CLKI N_GND1_N 830 PCH CLKI N GNDN1 .
o1 47 (TR - Pl _M SO (I PY) 35 10 [T - PCl ECLKRQL*/ GPI 018 CLKI N_GND1_P| B30 PCH CLKI N _GNDPL
- - | | 16
PLACE_NEAR=U1800. AHL: 2. 54mm
SATALED" (5 PCH SATALED L 1 'R1832 wew @ POECKIOOMAPN o A8 lqKoUT PO E2N
=PPVRTC G8 PCH 71720 SATAOGP/ GPI o1 | V4 DC2 PCH GPI Q21 DP_AUXCH | SOL A a2 g 2 PCI E CLK100M AP P AMT_| CLKOUT_PCI E2P 0 CLKIN_DOT_96M ¢, PCH CLK96M DOT N am s w0
" TAL P1 DP DC3 P | 1/ 20W E24
(PAIpLCP el oL - CH GPI 019 SATARDRVR EN oo = i % 10 (AP CLKREQ L - | POl ECLKRGR" 1 GPI 020 CLKI N_DOT_96P @ PCH CLKI6M DOT P T s 0
1 1
R182%ﬁ 2RolK803 o1 s PCl E_CLK100M EXCARD N ¥37_| cLKOUT_PCI E3N d
5%% 59 L o s PCI E_CLK100M EXCARD P 36 | cLKOUT PCI E3P CLKI N_SATA_N A< K100M SATA N 16 80
R1800* ‘rigor VA ir2ow = - CLKI N_SATA_P| A< . PCH_CLK100M SATA P amy ¢ 50
330K M 201, 2201 W EXCARD OLKREQL g " |PCECLKRQ*/ GPl (25
50 5%
1/ 20w 1/ 20w
RS v 4 _RTC RESET L 16 s TP _PCIE CLKIOOM PE4N &=— 2 | CLkouT_PCl EAN REFCLK141 N|_K*5 PCH CLK14P3M REFCLK 16 80
2 2 PCH SRTCRST L 16 s _TP_PCI E CLK100M PE4P - 5 | cLkouT PaE4P * <
o= |
PCH | NTRUDER L 16
15 (T} JTAG DPMUXUC TRST L - 112 | pCl ECLKRQ4*/ GPl (26
PCH | NTVRVEN L 16 Q¥ CLKI N_PCI LOOPBACK| S PCH CLK33M PCI I N 24 80
C1802 :| |+ C1803 16 _LPC AD R<0> RI860 33 inppc2 LPC AD<0> e o TP POE CLKIOOMPESN o V5 [lKOUT_PCIESN DOES THI'S NEED LENGTH ATGH?2?
T p—— 1 _LPC AD R<1> R1861 33 . ; oUW W20 pe apars = < I PO E CLILOOM PESP 2 | CLKOUT_PCI ESP
SR 2 2 S8R 16 _LPC AD R<2> RIB62 33 LA T TEW W o an, D« 7 o - XTAL25_INVA7___ g,  SYSCLK CLK25M SB R o0
o8 Py NN\ 50m 1 > CBD 6 45 47 01 a6 16 [TRy—ENET CLKREQ L - L% | POl ECLKRCE* | GPl 044 XTAL25_QUT| V4 B
16 _LPC AD R<3> RI863 33 1npaAZ LPC AD<3> Ty saa (TPU-RSVRST#) — —XNC
16 _LPC FRAME R L R1864 33 AAANE VEOW M 2% | pC FRAME L oD s o 47 o s _TP_PCl E_CLK100M PEBN 42 | o oUT PEG B N 22 20 7 _=PP1VO5 SO PCH VOCDI FECLK
5%  1/20W M 201 — e e e ———— QuT_| > B
= TP_PCI E_CLK100M PEBP -0 ouT
- a1 16 _HDA BIT CLK R R1810 33 1 2 H ° CLKQUT_PEG_B_P 1
= T T e B L Ak oD =7 o PEGCLKRQB LGPl 0656 £6 R1890
— —  PLACE_NEAREUIBO0. N3& T 27mm ~ VVV =5 1 ROB - PEG B_CLKRQ'/ GPI C66
o1 15 _HDA SYNC R JRIBIL 53 iz ap 2 DA SYNC P -8R 90.9
- | B o N 5% 1/ 20W M 201 va 1/ 20w
o116 HDA RST R L R1812 33 > HDA RST L oD s s 8 (om—PEG ALKIOOM N - ° | cLKaUT_POl E6N o
PLACE_NEAREULB00. K347 I. 27mm V'V V™ &% 1720w W 201 - PEG_CLK100M P va2_ | oL koUT PCl E6P PLACE_NEAR=U1800. Y47: 2. 54nm ~ 2
HDA SDOUT R R1813 33 1 2 - Yaz
o124 16 ] AAA HDA_SDOUT oD 57 o N - XCLK_RCOWP &= PCH XCLK_RCOVP
=PP3V3_SUS PCH GPl O 21718 10 | = F . Tm 5% 1/ 20W 201 16 PEG CLKREQ L T13 | pCl ECLKRQ6*/ GPI 045 -
=PP3V3 SO PCH GPI O 71718 19 30
=PP3V3 T29 PCH GPI O 71 NO STUFF B £ M T2 Va8 | oL kaUT POl E7N 0 (IOPSWO/ GPl 054 K42 TP PCH GPI G54 CLKOUTFLEXD R
o 53 (OO} PCl E_CLK100M T29 P - V87_| CLKOUT_PCI E7P
R1876 10K 3 2 JITAG TBT TVB R1840 - ﬁj CLKOQUTELEX1/ GPI 065[ F47 - TP PCH GPI 065 CLKOUTFLEX1 N
POP—— NN s 16 3 76 10 | TPCPU_CLK100M N L 0, s 16 [rmy—TBT_CLKREO L - PSP o |4 (FEBRRST -
- L 2 PCH SPKR 16 % 2/ GPI 0B6|_H7 TP _PCH GPl 066 CLKOUTFLEX2
YA Y- =T - o ST T o Toxoe CLKi00M N D AR g MR - .
5% 1720w W 201 201 78 23 | TPXDP_CLK100M P o Aas X Y
CLKQUT_I TPXDP_P Ka9 T
R1834 10K LAAAL DP_AUXCH | SO 23 75 78 10 | TPCPU CLK100M P. NN [ - — | (|OP|§W3/ GPI 067, - P_PCH GPI 067 CLKOUTFLEX3 N
R1833 10K S TTTow W o1 AN
IANVNA 5%  1/20W W 201 SATARDRVE EN 3 %
1/ 20w
R1842 10K 1apN 2 FW CLKREQ L 16 30 i [>—SYSCLK_CLK25M St heoa”
R1869 10K . , o% U2W W 200 o o 201 604
AN\ 5o ot KREQ L 16 32 o1 24 YSCLK_CLK25M SB LAAN 2 ¢ SYSCLK CLK25M SB R 16 o1
R1844 10K 1iaan2 EXCARD_CLKREQ L 16 L 1.8V -> 1.1V
R1845 10K 1 2 5% 1/ 20w M 201 JTAG DPMUXUC TRST L . . 1/ 16W n
RI8A7 10K 1m2 = © Unused cl ock terminations for FCIM Mde Moz R1873
z 16 36
R1814 10Kk 2 ’\/\/\/1 5%  1/20W W 200 bEG OLKREO L . 80 16 _PCH CLK96M DOT P R1891 10K LAAA2 150w
R1815 10K 1 AAA2 S% oW M 201 yRT QIKREQ L 16 35 a0 16 _PCH CLK96M DOT_N R1892 10K 1 AAN 2 5% 120w W 201 e A
R1843 10K eomwowmm 5% 120w WM 201 ? ﬁ@b VASTER=J31 M.B SYNC DATE=06/13/201
A A A et PCI ECLKRQD L GPI O73 1 o0 10 _PCH CLKI0OM SATA P RLB93 10K 1 app 2 e
R1846 10K % 20w M 201 PCH CLK100M SATA N 10K 5% 1/ 20W M 201
RIB6 10K AN oo e L Pl o4 o e RLES4 Ao = PCH SATA/ PCl e/ CLK/ LPC/ SPI
1 2 PEGCLKRQB LGPl 0656 i i
Alees 10K 1m2 I T 1 a0 10 _PCIE_CLK100M PCH P R1895 10K 1 znA 2 0519058 1D
o 16 PCl E CLK100M PCH N R1896 10K S% 20w W 201 -
R1854 10K 1/\/\/\/2 5%  1/20W M 2T B EXTB SEL_xtOl . 80 16 LAANZ T - App| e | nc.
R1855 10K IAAAZ S% Meow W 200 yop EXTD SEL XHCI a0 16 _PCH CLK14P3M REFCLK R1897 10K 1 2 ®
1
S NN oot 6.0.0
R1879 10K NOTI CE OF PROPRI ETARY PROPERTY:
J_ IAANZ S— - ENET_MEDI A SENSE RDI V. 16 24 16 _PCH CLKI N GNDP1 R1870 10K LAAAZ THE | NEGRMATI ON_CONTAI NED HEREI N | S THE
i Connect to ENET_MEDI A_SENSE via alias if HDA = 3.3V. 1 PCH CLKIN GNDNL RI871 10K sapa2z o0 U200 7 2 I POSESS0R AGREES 6 THE FOLLOW NG
= Connect to ENET_MEDI A SENSE via 12K R i f HDA = 1.5V. e ' TO M NTAIN TH S DOCUMENT | N CONFI DENCE 18 OF 109
1f HDA = S0 | H A . < Il NOT TO REPRODUCE OR COPY I T
, nmust al so ensure that signal cannot be high in S3. 111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 16 O 86
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8

=PP3V3 SUS PCH GPI O

7 16 17 18 19

=PP1V05 SO _PCH VCCI O PCl E 7
PLACE_NEAR=U1800. BJ24: 12. 7nm
R1905* 'R1900
10K 49.9
1120w 1750w
201, , 201 OV T_TABLE
DM _N2S N<O> BC24 uU1800 BJ14 EDI_DATA N<O>
i g T — — DM ORXN PANTHERPO NT FDI _RXNO —~ ™ pan K
oo DM N2S Nel> g %9 IDMIRXN NOBI LE FDI _RXNL @D DATA N<i> ame e
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89 DM _N2S N<3> E20 | DM 3RXN (3 CF 10) FDI_RXN3| 2% o, FDI DATA N<3> ame s
BC12
78 9 DM __N2S P<0> BE24 | I\ ORXP FDI _RXN4 . FDI_DATA N<4> @ 5 78
ED RXNSL B2 EDI_DATA N<5> 978
70 o DM _N2S P<l> -2 | DM 1RXP - BGI0 . FDI_DATA N<6> <
78 9 DM _N2S P<2> BJ18 | DM 2RXP FOI_Rde BGO pa FDI_DATA N<7> o
7 o [y DM_N2S P<3> - 22 | DM 3RXP FDI_Rxi7 b <M e
FDI _RXPO| B34 FDl _DATA_P<0> -
78 9 DM __S2N N<0> A4 | DM OTXN FDI _RXPL[ %51 g FDI_DATA P<1> am e e PLACE_NEAR=U1800. AF37: 2. 54nm
780 DM __S2N N<1> A0 | DM 1TXN FDI_RXP2| 5714 o, FDI DATA P<2> ame s R1950*
789 2N _N<2> BB18 | DM 2TXN FDI _RXP3 L—FQ&TA—M 978 2.37K
0 DM_S2N N<3> A8 | DM 3TXN FDI_RxPa| €12 o FDI DATA P<d> ame e 120w
BG12
789 DM __S2N P<0> Av24 | o 0TXP 5 Eg ,’;Ri:g 3T . E[[; x;: E:Z: ame e 201,
780 DV _S2N P<l> A¥20 | DM 1TXP L = o pan K
78 9 DM _S2N P<2> AY18 | DM 2TXP FDI _RXP7 - FDI__DATA P<7> m 5 78
o DM __S2N P<3> AULB
. DM 3TXP FDI _| NT|_AYS - FDI_I NT oD ° 8
=PPVRTC G3 PCH 7 16 20
FDI _FSYI Aviz FDI__FSYNC<0>
PCH DM _COVP BJ24 | DM _ZCOWP o 7':2“\’\31) Py - FDl FSYNO<ls @@ o8
825 | DM _| RCOMP - - o 1R1915
FDI _LSYNCO| A4 FDI_LSYNC<0> 978 390K
PCH_DM 2RBI AS B2l | DV 2RBI AS FDI_LSYNCI[ %810 o  FDI LSYNO<1> oD © 20w
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1
R 20 DSW/RVEN|_ A8 &= PCH DSWRMEN
750 o hE
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D e EE— — —————— , 201
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78 26 10 @M DRAMPVIROK >—§ SLP_S5*/ GPI %3%@ 17 45 73 =
7 [Cy—PM RSMRST L -2y RSMVRST* ” SLP_s4* y* - PMSLP S4 L OO 5 17 26 32 45 73
17 _PCH SUSWARN L - K18 ] SUSWARN*/ SUSPWRDNACK/ GPI CB0  SLP_S3* [ - PM SLP S3 L OO © & 17 26 45 72
45 23 17 [TRy—PM PWRBTN L - 204 PWRBTN® (I PY) SLP A g TPPMSIPAL
e o OISV ADAPTER EN g o0 IACPRESENT/ S5 G} SLP_SUS* yoo PM SLP SUS L 1773
46 y—EM BATLOV L - E10 | BATLOW / GPI O72 (I PU) PVBYNCHL AP gy PM SYNC oo 0 78
PCH R L - A0 RI* SLP_LAN*/ GPI CR9| K4 - GPl 29 o
- -
10 18 17 16 7 _=PP3V3 SUS PCH GPI O
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10K
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1/ 20w
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1+ _PCH_SUSWARN L 2 \/\Z/\fl PCH_SUSACK_L -
1/ 2(;W
MF
201
=PP3V3 SUS PCH GPI O 71617 18 19
=PP3V3_S0_PCH GPI O 71618 19 30
=PP3V3 S5 PCH 7
R1985 1K 1 2 PM PWRBTN L
/\/\/\/ 5% 1/ 20w M 201 s e
R1991 8.2K 1 2 PM CLKRUN L
/\/\/\/ 5% 1/ 20w M 201 o AT as
R1982 10K 1 2 GPl 29
/\/\/\/ 5% 1/ 20w M 201 w
R1925 1K 1 2 PCl E WAKE L
AN T T e T L
= am s
R1924 100K 2 AN PM SLP S3 L 661726 45 73
R1921 100K 2 AAAA S% oW W 201 pyigip sS4 L 6 17 26 32 45 73
R1922 100K 2 AAAA S% MW W 201 pygip S5 L 17 45 73
R1923 100K 2 g 5% 2w M 201 pyigiposSuS L
NN —s—mow %ot e
RL981 100K 2 a\pn 1 LVDS |G BKL ON 8 17
R1984 100K 2 AAAA S% MEow W 201 ) yps | G PANEL PWR s 17
5% 1/ 20W M 201

OM T_TABLE
s LVDS 1G BKL ON 347 | L_BKLTEN U1800 spvo Tva AP43 @ TP SDVO TVOLKI NN R
17 5 EOM}—LVDS 1 G PANEL PWR ™5 || VoD EN PANTHERPO NT 5oy Ty A = TP SDVO TVCLKI NP .
OB LE | L
sqomLVDS IGBKL PVWI g 1L BKLTCTL (4 o) SWO*S(IﬁE A2 gm TP SDVO STALLN .
AviO TP_SDVO STALLP
s LVDS | G DDC CLK ™0 || poc_ak swois( AL - .
s VS IGDCDATA g 7|1 DRCDATA sng ININLA o TP SDVO | NTN .
EE)P AP4O TP_SDVO | NTP
s TP LVDS IG CTRL QLK ™5 | L_CTRL_CLK SHVaH Bl - °
P39
s TP _LVDS | G CTRL DATA -~ L_CTRL_DATA SOV CTRLOLK] 722 > DPA LG DOC GK .
AF37 M9
To POt LV Vit e Vg0 I —
° - DDPB_AUXN|_AT4° DPA | G AUX CH N s
AE48 | LVD_VREFH DDPB_AUXP[ AT47 DPA_| G Al P s
AEAT | LVD_VREFL DDPB_HPD|_AT40 - DPA | G HPD s
DDPB. Avaz TP DP 1G B MN<O>
50 74 (0T} LVDS IGA CLK N * AK39H LVDSA_CLK* § BigP AVa0 - TP DP |G B M_P<0>. 8
LVDS |G A CLK P AKAO /DSA DDPB_| - s
* o S - LVDSA_ LK poPB INAS o TP DP 1G B MN<1> .
_ -
74 6 (OOT}—LVDS 1 G A DATA N<O> a A8 || yDSA DATAO* 8 & DDPB_ 1P| AV46 P DP IG B MP<i> .
- . = -
746 OT}—LVYDS 1G A DATA Ne<l> &=— """ LVDSA_DATAL* S L DDPB_2N| AY8 a TP DP IGB MN<2> B
o= - - -
RER e LVDS | G A DATA N<2> @A LVDSA_DATA2* _I E DDPB_2P[ A%7 - TP DP 1G B MP<2> s
= - — -
%0 o (OT}—LVDS |G A DATA Ne<3> A48 UDSA DATA3* —— 1P DP 1G B MN<3> .
- - — _ -
AV49 TP _DP_| B P<3>
746 LVDS |G A DATA P<0> ANM7_| | VDSA DATAO > DDPB_3P| - G B MP<3 s
76 L A_DATA P<1> A9 || yDSA DATAL oo
— DPB | K
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N DDPC_AUXN|_AP7 DPB | G AUX CH N .
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o= > - =
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> = -
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| DDPC_ -
w e LVDS |G B DATA Ne2> w45 | VDSB DATAZ* = ooPe INAS & TP P 1G C MNL> :
| > -
w0 OOT}—LVDS IGB DATA N<3> o AM94 | VDSB_DATA3* O DDPC_1P| A¥4S TP DPIGC MP<l> s
DDPC_2N| 2447 TP DP 1G C MN<2>
80 & L B_DATA _P<0> A¥3 || VDSB DATAO C_ - s
DDPC_2P| 548 -y TP DP IGC MP<2> s
0 8 LVDS | G B DATA P<1> A9 || yDSB_DATAL 2P - 1E 18 CMPle
N ° LVDS 1G B DATA P<2> ~| LVDSB_DATA2 N g TP DP IG C MP<3> :
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B DDPD_AUXN TP DP 1 G D AUXN s
—_ CRTCRT = pel S i DDPD_AUXP| AT#3 TP_DP_I G D AUXP
TP | G RED 749 | oRT ) T qugp— P DPIGDAXP s
° < - —RED DDPD_HPD|_BH1 @=_ 1P DP 1G D HPD o
— o=
s TP CRT 1G DDC CGLK &2 | CRT_DDC_CLK DDPD_ON|_B842 TP DP 1GD MN<O> .
« TP CRT 1G DDC DATA M40 | CRT_DDC_DATA DDPD_OP[ B85 g TP DP 1G D MP<0> .
DDPD_1N| BF44 -y TP DP 1G D MN<1> s
) -
s _TP_CRT | G HSYNC - M7 | CRT_HSYNC DDPD_1P[ BE44 - TP DP IG D MP<1> 8
s _TP_CRT |G VSYNC &= M9 | CRT_VSYNC DDPD_2N| 5742 -y TP DP I G D MN<2> s
o= - - -
DDPD_2P| BE42 -y TP DP |G D MP<2> s
) -
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30 19 18 17 16 7

=PP3V3 SUS PCH GPI O

=PP3V3 S3 PCH GPI O

=PP3V3 SO0 PCH GPI O

R2016

10K

=PP3V3 SO0 PCH GPI O

7 16 17 19

16 17 18 19 30

Mobi | es: Trackpad?)

USB Hub (All LS/FS Devices)

PLACE_NEAR=U1800. B33: 2. 54mm
R2070

22.6

T

1/ 20W

201

OM T_TABLE
s6 [1pg U1800 VDL A7
NCx——"— PANTHERPO! NT RSVDLI—=—x NC
NCx—— TP2 Vo8I LE RSVDR2L A7 o NC
NCx—222 [ TP3 FoacA RSVDB[ A2 s NG
8116 | Tpg (5 OF 10) RsvD4| B
NC)(—EGls —>XNC
NCx TP5 AT10
Neoe_222 | TPs Essg Mo X NC
ch w87 | Tp7 ———xNC
NCx—2243 | TP8 RSVD7| A2 o NC
NCx—225 | TPY RSVDBL AT o NC
NCx—=2 | TP10 RSVDOL AT o NC
NCx—22 [ TP11 RSVD1O| AT s NC
NCx—= | TP12 RSVDLLL A o NC
NCx—222 1 TP13 RSVDL2[ A o NG
NCx—22 | TP14 RSVDL3[ A2 o NC
NCx—2% [ TP15 RSVDL4 ™M s NC
NCx—22 | TP16 RSVD1S| B s NG
NCx—22 | TP17 RSVDL6| 2 o NC
NCx—22 | TP18 RSVDL7| B o NC
NCx—2 | TP19 RSVD18| B2 s N
NCx—22 | TP20 RSVD19| 57 o N
RSVD20| %8 o
NCX—— TP2L RSVD21L<$
NCx———— TP22 RSVD22[ B0 o NG
- TP _PCH TP23 AY16 | TP23
NCx—=28_| TP24 RSVD23| A NC
RSVD24| M0 N
RSVD25| AT8 NC
RSVD26| 2 s NC
RSVD27| B2 s NC
RSVDR28| A2 o N
RSVD29| BB s NC
USB3 EXTA RX N BE28 | USB3RNL [~ USBPON|_&4 USB EXTA N 42 80
%0 12 [T - -~ bz C
%0 43 [TH—USB3 EXTB RX N ; B0 | USB3RN2 USBPOPL™% gy USBEXTAP w2 w0 Bxt A (XHCI/E )
s USB3 EXTC RX N - BE32 | USB3RNB
m_USB3 D RN - w52 | Uspare USBPINL " g USB EXTB XHOI N my 25 00 Ext B (XHQ)
cOD—= - USBPLP| P25 gy USB EXTB XHO P D 5
USB3 EXTA RX P BX8 | USB3RP1
50 42 [TRH—USB3 - USBP2N|_S26 B_EXTC N
%0 13 [Ty—USB3 EXTB RX P -0 | USBIRP2 UsaPap| s USE ExTG P o Ext C (XHCI/EHO )
:m US:3 EQ(D: Ei z f BGs2 ﬁgzzi USBP3N|_28 USB EXTD XHCI N s 80
o m USBP3P| 128 g g USB EXTD XHO P a5 0w Ext D (XHQ) (
a0 42 USB3 EXTA TX N o 2° | usB3TRL % e
< bl B826 USBPANL 20 gy TP USB 4N
- ﬁgz gi Ii E pal A28 ﬁngg USBPAP| 2% gy TP USB 4P Unused
¢ Q=== o= i
s OSB3 EXTD TX N - | ussaTv USBPSN|_ 28 TP _USB SDN RSVD: SD
USB3 EXTA TX P i A6 | USB3TPL UsBP5P| A28 TP_USB SDP 2
a0 42 . ————
am——==2 L
USB3 EXTB TX P AY26 | USB3TP2 USBP6N|_22 TP _USB W.ANN —
50 43 (OOT}—USB3 .= o —y——————— —————— RSVD: W Fi
AV28 B29 "
° o USL,§S33 Egg zz e [l USBP6P| TP_USB_WANP
N - USB3TP4 USBP7N|_N\28 B_H P_N 25 80
USBP?PWE_“M@ 25 80
USBPEN| 0 gy USB _CAVERA N CBD 2 %0 Camer a
R2010 10K AN A5t PCl_INTA L - K404 PI RQA* USBPBPLC) gy USB CAVERAP ~~~~  mey 520
R2011 10K 2 2 * PCl_INTB L 38 ] p| RQB* =
RO012 ToK NN o pa INTC L - =g RQB O USBPONL S0 gy USB EXTB EHOL N gy 25 50 Ext B (EHO)
NN s rzow ot - R o USBPOP| B0 g g USB EXTB EHO P O = w0
R2013 10K LAAAL PCl_INTD L - =84 Pl RQD*
5% 1/ 20W M 201 USBPLON S0 USB EXTD EHCI N . Ext D EHal
18 (oOm—JITAG GVUX TVE - &¢I REQL*/ GPI 060 USBPLOP| %20 ey USB EXTDEHA P mmys ( )
18 BLC |2 EL - 4 | REQR*/ GPI 062 L32
- BP11N TP _USB BT HSN
10 ¢oom—USE HOD 008 L - 510 | Rece* / GPI CB4 £5P11P_K32 =g [P_USB BT HSP RSVD: BT (HS)
TP_PCH STRP_BBSI1 - D47 | GNT1*/ GPI O UsBP12N|_ &2 TP_USB 12N Unused
NO STUFF TP _PCH STRP ESI L - E42 | GNT2*/ GPI CB3 USBP12P| =2 gy TP USB 12P .
R2054 10K 2 1 PCH STRP TOPBLK SWP L F46 | GNT3*
NN —s—mwFmox e 37/ G b5 usBP13N|_ 2 TP USB 13N
J_ (1 PU- PCI ERSTH) sEae 5 Use 13p Unused
= 18 ry—BLC GPLO - &2 | Pl RQGE*/ GPIl 2 L . ———————
(1) AUD | P_PERI PHERAL DET > &0 *
- TBT PWR REQ L - 2 E: RGR(X?; g: g USBRBI AS* [ 20 PCH USB RBIAS
75 18 - B33
62 18 [y—AUD 1 2C INT L - 214 | py RQH/ GPI CB USBRBI AS| 1
s _TP_PCl_PME L - K104 PNVE* (1 PU) QOC0*/ GPl 069 | A4 - XDP_DAO _PCH GPI 059 USB EXTA OC L X e 23
OCL*/ GPl 040 K20 DP. P! | B EXTB OC L am e =
C6 *
20 2« qoom—PLT RESET L - £y OC2¢/ GPI 041 BT g XDP DA? PCH GPIOM USB EXTC CC L & s = 2
81 24 LPC CLK33M SMC R - M9 | cLKoUT_PC1 OoCc3*/ GPl O42| &6 @=—XDP_DA3 PCH GPI 042 USB EXTD OC L am e 2
24 LPC CLK33M LPCPLUS R 3 | CLKOUT_PCI 1 OCA*/ GPI 043|116 o, XDP DBO PCH GPIO43 USB EXTB OC EHOl L am = 1
TP_PCI_CLK33M QUT2 . 248 | cLKoUT_PCI 2 OC5*/ GPI | /16 g XDP DB1 PCH GPICD USB EXTD CC EHOl L am = =
s _TP_PCl _CLK33M OUT3 - K42 | cLkouT_PCl 3 oc6*/ GPI OL0| P4 - XDP_DB2 PCH GPI O10 AP PWR EN oD =
24 PCH CLK33M PCl QUT o | cLKoUT 4 OC7*/ GPl 014 S e XDP DB3 PCH GPI 014 SDCONN STATE CHANGE am e =
A}— = (rPD L

JTAG GVUX TVS

1 2 18
R2017 10K 1mz S% oW M 201 ¢ oj2C MUX SEL 18
R2018 10K p M MEOW W 2% ysE DD OoB L

NN s ®
R2030 10K 1 2 BLC GPI O

NN s ®
R2014 10K 1WF AUD | P_PERI PHERAL DET 18 62
R2031 10K . p 5% V2w M 201 BT pyR REQ L

NN o e

NO STUEF Redundant to pull-up on audi o page
R2033 10K 1 2 AUD | 2C INT L

/\/\/\/ 5% 1/ 20W M 201 ez
R2069 10K 1 ApN 2 XDP_DB3 PCH GPl Ol4 SDCONN STATE CHANGE

5% 1/ 20W M 201
R2060 10K LAAAZ XDP_DAO_PCH GPI 059 USB EXTA OC L
R2061 10K LAAA S% oW M 201 ypp pal PCH GPI O40_USB EXTB OC L
R2062 10K LAAN S% oW M 201 wpp pA2 PCH GPIl O41 USB EXTC OC L
R2068 10K iAAA2 S MEOW M 201 xpp DA3 PCH GPI 042 USB EXTD OC L
5% 1/ 20W M 201
7 10K 2 1 AP_PWR EN
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BOM GROUP

BOM OPTI ONS

RAMCFG_SLOT

RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H

Systens with no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
Systens wi th chi p-down nenory shoul d add pul | -downs on anot her page and set straps per software.
30 19 18 17 16 7 _=PP3V3_SO_PCH GPI O
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFGO: H
R2172* 'R2173 R2174* 'R2175
10K 10K 10K 10K
5% 59 59 5%
1/ Zl’:‘%\/ #ZDW 1/ Zl’:‘%\/ #ZDW
OM T_TABLE 201, 5201 201, 2201
23 19 _XDP_FC1 PCH GPI OO - | BVBUSY/ GPI OO U1800 TACHA/ GPI B8 90 g M.B RAMCFG3
PANTHERPOI NT -
a0 19 0 [Ty FWPME L -2 [ TACHL/ GPI OL MBI LE TACH5/ GPI 069 B41 @=— MB RANCFG2
FCBGA il
10 [rmy—DPMUX_UC | RO .55 | TACH2/ GPI 0B (6 OF 10) TACHE/ GPI O70| 1 g MB RAMCFGL
o=
45 10 [I)—SMC RUNTIVE S L - =2 | TACH3/ GPI O7 TACH?/ GPI O71 240 g MB RAMCFQD
TP _PCH GPI C8 - S0 | GPI 08 (| PU- RSMRST#)
wWoL_EN o4
75 19 (oM} - LAN_PHY_PWR_CTRL/ GPl O12
Pa
23 XDP_FCO PCH GPI O15 MEM VDD SEL 1V5 L @ | GPlo15 (1 PD) A20GATE ™2 g PCH AZ0GATE 5 S
23 XDP_DD2 PCH GPI 016 AUD | PHS SWTCH EN PCH g 2 | SATA4GP/ GPI OL6 | PD) PECI | AU16 PCH PECI R2170 43 1 2 ___CPU PECI 10 46 78
< = A VAVAY s 2T <D
LPCPLUS GPI O D40 v
ey LS B O e —— TAGHO/GPIOL7 ROl N [y @ POHRONL 10
a1 19 qoor}—ODD PWR EN L = T | scLOCK/ GPI Q22
- PROCPVRGD_AYLL B 14 0 N 5 CPU_PVRGD 025 78 =PP1V8 SO PCH VCC DFTERM 7 20 22
w PO PR a2 8 T 17 20W oD
; w201 N
E16 AY10 R2179
45 10 [rRY—SMC SC L - GPI Q27 (| PU- DeepS4/ S5) E THRMIRI P* | @ PMTHRMIRIP L R R2156 390 1 AN 5‘%»:’M Jn;gevvml P L am o w7 ATt
XDP_DCD_PCH GPI 0P8 | SOLATE CPU MEM L P8 oo Y
2 omp—XPP DA _PeH GPl B8 | SOLATE CPU VEML g [ GPI O28 (I PU-RSMRSTH#) 0 TR 7t g PCHINIT3V3 L 1/ 20w
s (oOT}—TBI_SW RESET L R2180 0 AN —e—sts TBT SWRESET R L - K | STP_PCI */ GPl CB4 — > a R211K78 2201
3 Avi DF_TV!
" 2 &mXDP_DCL PCH GPI CBS XM GOOD - |cPices & 8“ PD- PLTRSTES) — S 2 + CPU PROC SEL L o
NO STUFF LW DF_TVS: DM & FDI Term Vol t age
23 19 XDP _DDO PCH GPI Q86 DP GPU TBT SEL ve %Ayg(g:/ (EDLF%G TS _Vssi| A8 R2130% M Set to Vss when Low
XDP DDL PCH GPl GB7 JTAG | SP TCK L 6 ! L/T N 7 TS _VSS2| ALt J_ 1K This has internal pull up and should not pulled |ow. 2t Set to Vcc when High
2
> O - UES RS TS_Vssa| Ao = 1/20W < TH'S SIGNAL IS | NTENDED FR FI RWARE HUB AND VIE ARE NOT USING I T,
19 s CR)—LTAG | SP_TDO - 2 | SLOAD/ GPI C88 TS_VSs4| AK10 201,
s JTAG | SP_TDI - M_| SDATAQUTO/ GPI CB9 P37
NC_1L—" xNC =
21 19 oM} EW PR EN_PCH -2 | SDATAOUT1/ GPI 048
2 (OOT}—XDP_DD3_PCH GPI 049 ENET LOW PVR PCH - V3 | SATA5GP/ GPI 049/ TEMP_ALERT* VSS_NCTF_14| B2
VSS_NCTF_15[ 5%
o > =
56 47 19 6 QEry—SPI ROM USE M.B - GPl 067 VSS_NCTF_16| ®
VSS_NCTF_17[ 847
24 | vSS_NCTF_0 VSS_NCTF_18[ 24
244 | vSS_NCTF_1 VSS_NCTF_19[ 244
245 | VSS_NCTF_2 VSS_NCTF_20| BJ45
6 | vSS_NCTF_3 VSS_NCTF_21| ®46
25 | VSS_NCTF_4 L VSS_NCTF_22| 85
25 | vSS_NCTF_5 VSS_NCTF_23| 26
8 | VSS_NCTF_6 VSS_NCTF_24[ <
B47 1 VSS_NCTF_7 VSS_NCTF_25| 8
801 | vSs_NCTF_8 VSS_NCTF_26[ 2
8249 | VSS_NCTF_9 VSS_NCTF_27[ 2%
BEL | VSS_NCTF_10 VSS_NCTF_28| &
849 | VSS_NCTF_11 VSS_NCTF_29[ 49
57 | vSS_NCTF_12 VSS_NCTF_30[ %
BF49 | VSS_NCTF_13 VSS_NCTF_31| 749
=PP3V3 S5 PCH GPI O 7
=PP3V3_SUS PCH GPI O 71617 18
=PP3V3 SO _PCH GPI O 7 16 17 18 19 30
=PP3V3 T29 PCH GPI O 716
R2186 10K 1 AnNA 2 JTAG | SP_TDO 819
R2199 10K 1 AAN 2 S Meow W °! _JTAG TBT TDI s
5% 1/ 20W M 20:
R2160 10K 1 AAN 2 XDP_FC1 _PCH GPl Q0 19 23
R2185 10K LAAN2 S% 20w W 290 FWPRME L 5 19 30
R2196 10K 1 AN 2 S% oW M 201 gvp RUNTIME SCI L 10 a5
R2190 100K 1 o % MEOW W 201 ) poplus GPILO
/\/\/\/ 5% 1/ 20W M 201 ° 107
NO STUFF Must stuff R2197 when R2180 NO STUFFed.
R2197 10K LAAAZ TBT SWRESET R L 190
R2184 10K 1 p % MW W 201 by pyR EN PCH
NN s o e
R2150 10K 1 AAN 2 PCH_A20GATE 19
R2155 10K 1 o 5%  zow 291 PCHRCINL
/\/\/\/ 5% 1/ 20w M 201 »
R2194 10K 1 2 WoL_EN
R2192 10K /\/\/\/ 5% 1/ 20w M 201 o
LAAAZ PCH GPI xr4 19 SYNC MASTER=J31 M.B SYNC DATE=06/13/201
R2193 100K 1 o S% MEOW M 201 op) pom USE MLB 619 47 56 T
N Ao PCH GPI O M SC/ NCTF
R2191 10K 1 AAN 2 SMC sal L 19 46
5% 1/ 20W M 201
R2111 20K 2 1 DPMUX_UC | RO 10 051-9058 | D
R2195 100K zml S% oW M 201 AyD | PHS SW TCH EN PCH 25 24 Appl e Inc.
R2112 10K AN S% ueow W 2! DD PWR EN L 1o a1 (<] 6.0.0
R2198 10K 2 /\/v\/l :j iizx N"’: EEDP DDO_PCH GPI Q86_DP_GPU TBT SEL 10 23 NOTI CE OF PROPRI ETARY PROPERTY:
R VWAL A ST HE EOROTLRY EAUAIER IR N s T
R2116 10K 2 ANAA— ENET_LOW PWR PCH 23 24 THE POSESSOR AGREES TO THE FOLLOW NG
T oW o1 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 21 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 19 O: 86
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OM T_TABLE
VCCACLK pin left as NC per DG NCx—22%_[VCCACLK U1800  yoo o 29_uss| hes =PP1V05 SO PCH VCCI O USB .
_PP3V3 S5 PCH VOCDSW 16 PANTHERPOI NT oot 0_30_usBl P26
o= SR e Voo 031_uss| P2
TP _PPVOUT PCH DCPSUSBYP V12 IDCPSUSBYP (8 OF 10) VCCl O 32_USB[ T27
T29
,» _PP3V3 SO PCH VCC3 3 CLK F 38 _lvocs 3.5 oLk VCQ 0 33_UsB)
i VOCSUS3_3_7_UsB| 123 =PP3V3 SUS PCH VOCSUS USB Vo
Bro3 _3_7_
VCCAPLLDM 2 pin left as NC per DG NCx—223_[VCCAPLLDM 2 VOCSUS3_3_ B use) T4
22 20 7 _=PP1V05 SO PCH VCCI O CLK AL29 lVCCl O _14_PLLCLK VCCSUS3_3_9_usB[ V23
VOCSUS3_3_10_UsB| 24
Aza 310
AL24 | eft as NC per DG NCx—224_|IDCPSUs_3_CLK VOCSUS3, 3. 6._Usel| P2
22 20 7 _=PP1V0O5 S0 PCH VCCASW AAL9 I\CCASW 1 CLK
v usBl 126 =PP1VO5 SO PCH VOO O PLLUSB
o1 |voeASW 2 GLK VCCl O 34_PLL .
A4 I\JCCASW 3_CLK 0 V5REF_SUS| M6 =PP5V_SUS PCH V5REFSUS 22
AR26_VCCASW 4_CLK 3 23
w21 [\yCoASW 5_GLK DCPSUS_4_usB[ A23 o\ NC-ed per DG
AR29_|\VOCASW 6_CLK VOCSUS3_3_1_UsB| A4 =PP3V3 SUS PCH VOCSUS ,
A1 IVCCASW 7_CLK
226 lyOCASW 8_CLK -
- = =PP5V_SO0 PCH V5REF
27 Jyocasw 9_cLk VSREF z
A29 IVCCASW 10_CLK  (, | VOCSUS3_3_2_GPI O 120 =PP3V3_SUS POH VOCSUS_GPIL O .
AL lVCCASW 11_CLK @ [ veCcsus3_3_3_GPl O N2
A9 lVOCASW 12_CLK = | VOCSUS3_3_4_GPI O P20
AT3LVOCASW 13_CLK g VOCSUS3_3_5_GPI O P22
V21
[VOCASW 14_CLK O o3 3.1 GPiO M6, =PP3V3 SO PCH VCC3 3 GPIO L e
Vs IVCCASW 15_CLK B9 T o
ves lvocasw 16_cLk 25 VoS 3 8 o
v16_! T34
ves JyocAsw 17_cLk § VeS8 4G9
W29 |\VCCASW 18_CLK
V81 VCCASW 19_CLK VOC3_3_2_SATA| A2 =PP3V3 SO PCH VOC3 3 SATA 72
i B3
PLACE NEAR=ULEOD. et & for decoupling only - VOOl O 5_PLUSATA| 413 o =PP1V05 SO PCH VCCI O SATA .l .
= . L2, mm -
— PPVOUT_G3 PCH DCPRTC nis
M N LI NE_W DTH=0. 2 mm POPRTC VCCl O _12_SATA3| AHL3
ARG W bTEEo. 5
©210 : Vortacess sy 02 ™ .4, _=PP1VBRIV5 SO PCH VOCVRM 49 [\VOOVRM 4_CLK VCCl O 13_SATA3| AHi4
0. 12%5" 22 _PP1VO5 SO PCH VCCADPLLA F BD47 |\VCCADPLLA VCCI O_6_PLLSATA3[ AF14
1ov PP1VO5 SO PCH VCCADPLLB F BF47_|\/CCADPLLB .
coRw = v S ot voo o Gk - & VoCAPLLSATAI A o\ VCCAPLLSATA pin left as NC per
T = = Ve 0.7_aLK ) VCCVRM 1_SATA[ AFLL =PP1VBRIV5 SO PCH VOCVRM 20
= 22 16 7 _=PP1V05 SO PCH VCCDI FECLK AF33_\OoD! FECLKN e
=PP1V05 SO PCH VOCI O SATA
55mA Max, 5mA Idle 2734 oODI FFOLKN espcitia pen 70 w0 22
= ) 3_ j
VOCD! FFOLKN VCCl O_4_SATA| ADL7
22 7 _=PP1V05_S0_PCH_VCCSSC A3 lvVeessc
PPVOUT_SO_PCH_DCPSST vis_|pepssT o VCCASW 22 M SC| 121 =PP1 720 22
M N_LINE_ W DTH=0. 2 nm (0] V21
¥ NG B0 3 e 1 ax VOCASW 23_M SC|
C2222 1| VHTEEY NC-ed per DG ch—mﬁiﬁygk = vecasw 21_m scl 1o
0. 1UF —— pl ACE_NEAR=UL800. V16: 2. 54mm NC -
3%
cerm 2 22 7 _=PP1VO5 SO PCH V_PROC 1O w8 |\ PROC 1 O 5
g veesusHal P2 =PP3V3RIV5_SO_PCH VOCSUSHDA 7o 2
= 17 16 7 _=PPVRTC G3 PCH o 22 [VCCoRTC E T 10 mA Max, 1mA Idle
1.C2233
0. 1UF

PLACE_NEAR=U1800. A22: 2. 54nm

T,

LACE_NEAR=U1800. A22: 2. 54nm

PLACE_NEAR=U1800. A22: 2. 54nm

22 7

VCCAFDI PLL pin |eft

—PP1V05_S0_PCH VCC CORE OM T_TABLE
1.44 A Max, 474mA ldle AR23 I\/OCOORE u1800
Ac23_\/CCOORE PANTHERPOI NT
MCBI LE
AD21 I\/CCOORE oaon
AD23 I\/CCOORE (7 OF 10)
AF21 IVCCCORE VCCADAC|_ 8 PP3V3 SO PCH VCCA DAC F
#723 J\yooooRE k
AR \CCOORE VSSADAC] 7
A3 IVCCCORE
AR4 |\/CCOORE g =
A6 |\/CCOORE > _
227 |\vooooRre VCCALVDS| k36 =PP3V3 SO PCH VCCA LVDS
A9 |\VCOCORE VSSALVDS|_AK37
n23 lyoCooRE J_
AI26 |\/CCOORE =
27 \/CCOORE
v é PP1V8 SO PCH VOCTX LVDS F
A129 IVCCOORE =
731 |VOGOORE VCCTX_LVDS| AV
VCCTX_LVDS| A%8
VCCTX_LVDS| _AP36
, _=PP1V05 SO PCH VCCI O PLLPCI E ANL9 I/CCl O 28_PLLPCI E VCCTX_LVDS| _AP37
TP_1V05 SO PCH VCCAPLLEXP. 8322 |/CCAPLLEXP
=PP; \( HV
22 7 _=PP1V0O5 S0 _PCH VCCl O ANI6 l\/CCl O 15_FDI Ny vas SV3 S0 _PCH VOGS 3 Vs
ANL7_IVCCl O_16_FDI é ===
Ael lyeo 0 17_PalE 2 VOC3_3_7_HvOMos| V34
A6 OOl O_18_PCIE O
AT fVeCi 0 19_PCIE  §
AP21 IVCCl O 20_PCIE >
AP23 I\/CCl O 21_PCl E VCCVRM 3_DM [ AT16 =PP1V8R1V5 SO PCH VCCVRM
AP24 Vel O 22_PCI E
AP26 IVCCl O _23_PCIE z VCCDM _1_DM [ AT20 =PP1V05 SO PCH VCC DM
AT24 IVCCl O 24_PCI E
VCCCLKI AB36 PP1V05_S0_PCH VCOCLKDM _F
ANSS _IVCCl O_25_DP oM
AN34 I\/CCI O _26_DP
=PP3V3 SO PCH VOC3 3 PC B29 \/0C3_3_3_PCIE
=PP1V8 SO PCH VCC DFTERM
VCCDFTERM_A%L6
=PP1V8RLV5 SO PCH VCCVRM AP16_|\/ooV]
\VCCVRM 2_FDI ~ v TERM_AGL?
as NC per DG NCx—-E_[VCCAFDI PLL 516 VCCDFTERM_AJ16
= M AIL7
; _=PP1V05 SO _PCH VOO O PLLFDI 17 ool 0 27_PLLFDI E VCCDFTER
; _=PP1V0O5 SO PCH VCCDM FDI AU0_|\/CCDM _2_FDI VCCSPI | V1 =PP3V3 SUS PCH VCC SPI

SYNC MASTER=J31 M.B

SYNC DATE=06/13/201

TTILE

PCH POVZER

d} Appl e I nc.
®
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OM T_TABLE

5 lyss u1800 vss| Akss
M7 lyss PANTHERPOI NT \/gg[ Axa
A2 lvss VORI LE VSS| AK42
A3 Ivss Feeen VSS|_AK4S
33 l\sg (9 OF 10) vss| A8
AA34 \VSS Vss VSS| AL16
811 |yss vss| ALL7
814 |\ysg vss| Ao
AB39 \VSS VSS| AL2
A% lvss vss| A2
2833 vss vss| AL23
ABS lvss VSS|_AL26
A7 |yss vss| A7
AC19 VSS VSIS AL31
A2 lvss VSS| A3
A1 vss VSS| A3
A4 Ivss VSS| A48
AG3 Ivss vss| Amt
AS4 vss vss| AM4
A8 Ivss VSS|_AVS
AD1O VSS VSS| AMB9
A vsS VSs| AW
A2 Ivss VSS| AMS
AD13 VsSS VSS| AMRE
AD19 VSS VSS| AW
AD24 Ivss vss| A2
AD26|vss VSS| A9
AD27Ivss vss| A%
ADS3 vss Vss| AL
ADS4 vss VSS| A2
ADS6_vss Vss| AP19
et \VESS) VSS| A28
A8 lvss VSs| AP0
AD%9_vss VSS| APS2
A% lvss VSS| A8
A0 lvss VsS| A4
A2 vss VSS| AP42
A3 vss VSS|_AP46
A5 vss VSSs| A8
A6 vss vss| AR
A% lvss VSS|_AR4E
ez |\ss vss| AT1L
283 |\ss vss| A3
AF10_|\ss vss| A8
A2 |\ss vss| AT22
AD14 VSS VSS| AT26
AD16 VsSS Vss| AT28
AF16_|\SS VSS|_AT30
AF19 VsSS Vss| AT32
AF24 |\ss vss| ATss
A6 |\sg vss]| ATse
A7 J\ss vss| A2
AF29 |\ss vss]| ATas
AL |yss vss| A7
A8 lvss Vss| A%4
A4 lvss VSS[ AB0
A2 |\ysg vss| AviL
A6 |\ss vss| A6
A5 lyss vss| Aveo
A7 lyss vss| A4
A8 lyss vss| Avso
AR9_vss Vss| A8
A2 lvss Vss| A4
A1 |yss vss| Avs
AS8 lvss vss| A%
AHL1 VSS VSS| AWL4
A8 lvss VSs| Aws
ABE lvss vss| A%
AB9_lvss vss| Ave2
AB0_vss VSSs| Aves
A2 vss vss| Aves
A6 vss Vss| Ave2
AT _lvss Vss| Ave4
AJ19 VsSS Vss| AVB6
21 |yss vss|_Awo
A)24 VsSS VSS| AMIB
AI33 VSS VSS| AY12
~34|yss vss| Arz2
A2 |\ysg vss| Av28
A3 |ss

SYNC MASTER=J31 M.B

SYNC DATE=06/13/201

TTILE

PCH GROUNDS

OM T_TABLE

A4 lyss u1800 vss|_He
Az [ysg  PANTHERPOINT  \gq| Kas
Avas_|yss Bl LE vss| K26
AGH\VES) (10 CF 10) vss| %9
511 |yss vss vsg| <8
815 |\ss vss| K7
819 |\ss vsg| L18
623 sgl L2
T e ez
831 |\ss vsg| L26
835 |\ss vsg| L28
839 |\ss vsg| L36
57 lyss vsg| L48
45 |yss vss| M2
8812 |\/sg vsg| P16
BB16 VSS VSS M8
8820 |\/55 vss| M2
8822 |\/5g vsg| M4
BB24 \VSS vss|_Mso
BB28 VSS vss| M2
BB30 VSS vss| M4
BB38 |\/SS vss| M8
58 vss vss| ™
BB46 VSS VSS M2
814 |\ss vss| Me
58 lvss vss| ¥
Bc2 ss| N8
52 Jves o
826 |\/sg vss| M7
832 |55 vsgl P
834 |\sg vsgl P18
8C36 |\/sg vsgl 733
8040 |55 vsg| P40
8012 |\s5g vsgl P43
8018 |\/gg vss| P47
846 lvss vss| 77
BDS. R2
= lves Ve s
8626 |\/55 vsg T2
BE40 |\/s5g vsgl T3t
8F10 |\/s5 vss| 187
BF12 |\sg vss| ™
BF16 VsSS VSS a4
8F20 |\/55 vss| T46
BF22 |\/sg vss| 147
BF24 |\/sg vss|_ ™
8F26_|\/55 vsg Vit
BF28 |\/5g vss| V17
B3 |\ss vsg| 26
8730 |\/s5 vss| Va7
BF38 |\/sg vssl 29
8F40_|\/s5 vss| Vel
BF8 VSS VSS V36
BGL7 VSS VSS V39
821 |\/s5 vsg| w43
8G33 |\/5g vss| V7
BXA4 VSS VSS w7
5% lvss vss| We
BH11 VsSS VSS e
BH15 VsSS VSS w7
BH17 |\/sg vss| w8
BH19 |\/sg vss| 12
HIO |ysg vss| Y38
827 |\ vss| ¥4
81 |\/sg vss| 42
883 |\/s5 Vs Y46
B89 lvss vss| "8
BH39 \VSS
843 |\/s5

87 Jyss vsg| B®o
3 sg| nes
s Vs
o6 |yss vss]| Ap47
D18 \VSS

D22 Sg| _B43
= s Vo
026 |\/Ss vss| Bt
030 lvss

252 lvss vss| &4
34 |yss vss| Hi6
038 lvss

012 |\ysg vsg| 136
D8

= juss e o
€26 |yss vsg| B4
A8 lvss vss| =2
@0 |\ss vsgl A3
@26 sg| M4
Sess vesp
G36 VSS VSS AP1
8 yss vss| BELs
w2 Jyss vsg|_Bae
s |yss vsg| B®8
2 |yss vss| BI28
24 |\ss

H26 \VSS

H30 VSS

2 lvss

4 lvss

F3 \VSS

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

PCH VCCl O BYPASS

PCH VOCSUS3_3 BYPASS 20 16 7 =PP1VO5_S0 JPCH VCCI O SATA

- - PCH USB 1. 05V
10UH OL:%ZL}A(-)Q 360HM R2415 (PCH SUSPEND USB 3. 3V 107 =PP1V8_SO0_PCH VCC DFTERM . C2444 . C2452 o : =pp1vo5pmso PCH VCCI O USB
o, =PP1V05_S0_PCH 1 (Y Y Y 2PP1V05 SO _PCH VCCOLKDM 1 , PP1VO5_SO_PCH VOCCLKDM _F = - =Ppaya’sls PCH vocsus use 1 C2440 =15 PLACE NEAR-ULS00. P28: 2. S4rm L 2446
0603 : . Ji 2484 12413 PLACE_NEAR=U1800. AJ16: 2. 54mm % \% é&é’“ é&é’“ 1&#F
N " T Lj o
—|_ >0<7(E§2CERM —F >0<L71(E§-2CERM 1 PLACE_NEAR=U1800. AH13: 2. 54nm 1

PLACE_NEAR=U1800. AC17: 2. 54nm

PLACE_NEAR=U1800. AB36: 2. 54mm ; gg& {5R PLACE_NEAREULB00. P24: 2. S4mm J__ POH W DA BYPASS
PLACE_NEAR=U1800. V24: 2. 54nm (PCH HD Audi o 3.3V/ 1.5V PWR)
- 2t 20+ _=PP3VBRIV5_SO_PCH_VCCSUSHDA
L2497 102441 w7 =PP1V05_SO_PCH_VCCSSC - =PBSYS SUS PCH VOCSUS GR1 O
O' lUH PLACE_NEAR=U1800. P32: 2. 54nm o/lUF 1 C2476
»=PP1V8_SO_PCH VCCTX LVDS1 (Y Y Y2 PPV8 SO PCH yCCTX LVDS F wrm:g -~ —PP1VO5 SO PCH V PROC 1O T ECV, 1CL3F475
0805 ’E/j![; NECR W BHE 27 = ' it
2 %éx PLACE_NEAR=U1800. P22: 2. 54nm I %éM
= PLACE_NEAR=U1800. AG33: 2. 54mm
C24001 406 1| C24081 C24161 1C2417 |1 C2430
222%%:: 0.01UF -6 010F L 7. 722% ggg;LUF -4 gg/;l.UF L
6
2 2 2 - 2 -
BoN XTR Séo XTR- Go6Y B g e s s 535 BagoCERM (< ik, CERM
PLACE-NEAR=UL800. BJ&: 2. 54mm 20+ =PP3V3_SUS PCH VCC SPI re—
P A NEAR-01800: ANT: 5. 84 = = 1 C2442

PLACE_NEAR=U1800. AMB7: 2. 54nm

R2450 PLACE_NEAR=UL800. V1: 2. 54nm Eéfgé”' —PP1V b v EECLK
, _=PP3V3_S0_PCH VCCADAC 1 ’\/g/\/z . PP3V3, SO_PCH VCCA DAC F o= 20 7 _=PP1V05_S0_PCH VCCl O CLK
Ui @%&E‘%"%W*“ W bt v ovenss 102434 1 C246¢

5%
hos TUF TUF
20 7 =PP1V0O5_S0_PCH VCC DM PLACE_NEAR=U1800. AF34: 2. 54mm B Og,;\//l B Og,;\//l
1 %':4'19 PLACE_NEAR=U1800. AF17: 2. 54mm
C24501| C24511| C24551 0 _ = ==
1008 0. 1UF —— 0. 01UF 2 é\ﬁ 20 7 _=PP3V3_S5_PCH VCCDSW
G ot | e | 024s%gl
- PLACE_NEAR=U1800. T16: 2. 54nm PCH VCOOORE BYPASS
PCH VOC3_3 BYPASS - % \/’ ,=PP1Y05 S0 PCH VCC mw 1.05V CORE PWR)
RAEIEEaS Ut s g = (o - o Y
PLAGE NEAR-U1800. (48 3. S4mm 1 12481 |1 C2482 |1 C248$:246

PLACE_NEAR=U1800. AT20: 2. 54nm

T%ﬁ«w T Tl Zf%

PLACE NEAR=UL800. AD21: 2. 541m

167 =PP3V3_S0_PCH
207 =PPSV_SO_PCH PCH VSREF Filter & Fol | over

1m (F'CH Reference for 5V Tol erance on PCl)

R2408°] s D2400 ] i
Ngs NOSRO BATRADW X G | gl 1
P 2 2 gz

PLA(I‘NEAR—UlBOO AG26 2. 54mm

D PWR CONSTRAI NT CERM Xt
o PP5V SO0 PCH V5REF 0402-1
DTH= <1 M L 20 7 _=PP1VO5_S0_ P VvCal 9
C24391 Aél%gé PLACE NEAR=UL800. T38: 2. 54mm -
1UF L —PP5V SO PCH V5REFE 2 PLACE_NEAR=U1800. T38: 2. 54mm
PLACE_NEAR=UL800. P34: 2. 54nm i( g’z__ = E— =
402 1 (3}%':42 CL3F414 1 %3240 " 9}%{246621400% 1
. — 0 p— pu— 200 ——
: T LTI e
402 402 402 402 603

|||—

; =PP3V3_SUS PCH

; =PP5V_SUS PCH PCH VSREF_SUS Fil ter & Fol | ower usce e mer 5 sim
Lo o5 , (PO ererence for 5V Tolsrance on Uso BLAGE NEAR-U1800° AT 5. S4mm
R24q_g' 2 D2400 PCH VOCADPLLA Fi I ter PLAGE " NEAR-ULB00. ANBY: 5. B4mm
yass N%_SZ BRTRADN X G R2460 (PO DPLLA PV
265 X NEED PWR CONSTRAI NT . _=PP1V0O5_S0_ PCH VCCADPLL 1 /\/g/\/Z . PP1VO5 SO PCH VCCADPLLA F 20
PP5V _SUS PCH V5REFSUS 51/§¥\, NECK W DTHRO: 2 68 M
— . < - 0 20 - =PP1VO5_S0_PCH V( W
C24381 VR SE Ve i = 1 C2402 CIAB1 rusce rowminooo. our 2 sam CCAS
0. 14k — __ =PP5V_SUS_PCH VSREFSUS : f gw ; %%
PLACE_NEAR=U1800. M26: 2. 54 2 - E?M
" CEO 1 CL3F426 1 CL3F456 1 C24 % 1 C22422('2 1
= p— 0 j— _— ey p—
- = Thy Th Fhk &N G

PCH VCCADPLLB Filter

20 - =PP3V3_S0_PCH VCC3_3_PCI 207 _=PP3V3_S0_PCH VCC3_3_SATA R2465 (PCH DPLLB PWR) J_
1 2
1 . =
e 162423 R I :
o/lUF PEAGE NEAR-UL800. ACY: 5 Banm
5 8\/’ PLACE_NEAR=U1800. AC27: 2. 54nm
0402 PLACE_NEAR=UL800. AJ2: 2. 54mm §45CERM
PLACE_NEAR=UL800. BH29: 2. 54nm -
SYNC_MASTER=K90! _M.B SYNC _DATE=02/ 15/ 2011
207 =PP3V3_S0_PCH VCC3_3_HVCMOS =
PCH DECOUPLI NG
102424 - Ap m
o /1UF 20, =PP3V3_S0_RCH VCC3_3_GPI O d} p| e I nc 051-9058 | D
2 58 cem 1 C2486|1 C2485 o 5.0 0
PLACE_NEAR=U1800. V33: 2. 54nm 2 }UF g o/’LUF NOTI CE OF PROPRI ETARY PROPERTY:
= 2 4§§ 2 4%2 PLACE NEAREULB00. AXLE: 2. S4mm THE | NFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF_APPL
R FOSEOSR AGREES T3 ThHE FOLLOW NG
PLACE_NEAR=U1800. T34: 2. 54nm L I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 24 OF 109
= Il NOT TO REPRODUCE OR COPY I T
NOT TO R E VHOLE OR
VA mars resren 0 OF 86
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5

4

1

23

=PPVCCI O_SO_XDP

23 7

CPU M cr o2- XDP

=PPVCCI O_SO_XDP

23 7

CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP  PLACE_NEAR=J2500. 52: 2. 54nm
XDP_CONN Use with 921-0133 Adapter Flex to 70 29 10 XDP_CPU_TDO R2510 s1 EAAAA 5% 17 20W M- 201
, =PP3V3_S0_XDP _ DF40 J2500 0 av support chi pset debug. XDP  PLACE_NEAR=UL000. K61: 2. 54mm
NO STUFF R%gogl\ﬁ,- : 722 20 XDP_CPU TDI R2511 51 AN 5% 17 20W NF 20T
1
R2540 62 /™ 61 XDP  PLACE_NEAR=UL000. H59: 2. 54mm
L ~ ez 20 XDB, T 12 51 o 50T ZOW 20T
= g‘/ %
4b 2 1 XDP  PLACE_NEAR=UL000. J58: 2. 54mm
o 1oy XDP_CPU_PREQ L 2 CBSEN_AQ U D4 RPN CBSEN_ D CPU CFG<16> — 2 20 XDP_CPU TCK R2513 51 s \nanus
XDP_CPU _PRDY_L OBSEN_A1 00y 2 OBSEN_C1 CPU CFG<17> AL
78 10 [T = A 50 O — = — < ° RO514 51 XDP  PLACE_NEAR=U1000. H63: 2. 54mm
0 0
(R2560- R2563) 7 10 oy XDP_BPM L <0> OBSDATA_AQ =200 012 gus OBSDATA_C0 CPU_CFG<0> ame = 7oz 00 XDP_CPU TRST L AN\ 57— ZoW—F—20T
_ XDP_CPU: BPM 7 10 y—XDP_BPM L<1> OBSDATA_A1 —— 2001 s OBSDATA C1 CPU_CFG<1> ame 4
10 —XOP_BPM L<4> R2560 0 TAAN2 MY D FE R
10 oy XDP_BPM L <5> R2561 © LAAN,2 o% 1720w M- 201 7 10 y—XDP_BPM L<2> OBSDATA_A2 PN D EERISN OBSDATA_C2 CPU CFG<2> ame
w0 XDP_BPM L <6> R2562 0 1 2 S% TT20W W 20T 0 XDP_BPM L <3> OBSDATA_A3 —>— 00 0l i OBSDATA_C3 CPU_CFG<3>
D SF BPM L7 ROB65 0 1V, % Trzow w201 o — - o - — am
o [T 2 LAAAZ 5% 17 20W M- 20T 0 0
g 7o oy CPU_CFG<10> OBSEN B0 =220 012 o OBSEN DO CPU_CFG<8> ame
(R2564- R2567) 7o [y CPU_CEG<11> OBSEN B1 S ;g 00 ;3 o OBSEN D1 CPU_CFG<9> ame
. XDP_CPU: CFG o o125
7 o oy CPU_CFG<12> R2564 0 1T,,n2 XDP_OBSDATA_B<0> CBSDATA B0 =220 0127 gt OBSDATA [0 CPU_CFG<4> ams
o my—CPU_CEG<13> ROSBD 0 1 \\Aj2 o TZOWT W 20T XDP_OBSDATA B<1> OBSDATA_B1 =90 012 oup OBSDATA_D1 CPU_CFG<5> ame
7 o my—CPU_CEG<14> R2566 0 LAANZ i"" i;igx g igi MERE? D EF g
o 0 % —— 33 ot CPU_CFG<6> ,
89 CPU_CFG<15> R2567 LAANZ 0% 17 20W MF 20T ég $§$$ﬁ Szgz $2§$2—S§ = gg 35 e $2§$2—§ CPU CFG<7> @mz : RO515 o0 XDP PLA%Q;A;Rgikféé.ﬁ4gn
_ — — _ . . 5
XDP 38| 37 ,—/\/\/\/_5|77.,ﬁ‘7'Z'UVV"WIﬁ'U"[_@16 ®
78 19 10 [T CPU_PWRGD @égg 1K 1_,\/\/\/2 XDP_CPU_PWRGD PWRGD HOOKO - 40 gg 39 - | TPCL K/ HOOK4 s XDP_CPU_CLK100M P XDP  PLACE_NEAR=R1840. 1: 2. 54mm
PLACE_NEAR=UL000. G60: 2. 54”'"XDP 5% 1720W M 201 XDP_CPU PWRBTN L HOOK1 2001 o L TPCL K#/ HOOKS 7 XDP_CPU_CLK100M N R2516 0 1,Aa2 | TPXDP_CLK100M N ams
PR VCC_OBS_AB a4 43 VCC_OBS_CD °
45 23 17 @MPDRI‘NEXE%Z%%QP%TO_WZ 50 17 20W MF 20T | XDP_CPU_CFG<0> — HOOK2 -9 gg 45 g RESET#/ HOOK6 s XDP_CPURST_L 2505 1K XDP  PLACE_NEAR=UL000. G3: 2. 54rmm
- XDP XDP_VR_READY HOOK3 - 30ol7 o DB XDP_DBRESET_L 10 23 20 70 1AAN 2 CPU RESET L am o 2
. CPU_CFG<0> R2501 1K 1 2 | 50 5 o149 NOTE: XDP_DBRESET_L pul |l ed-up to l? 3V on PCH Support Page ’
< PLACE NEAREULO00. BST 2. 5amm /Y %0 720 W 20T w0 25y =SMBUS_XDP_SDA SDA 20 015 o= TDO - XDP_CPU_TDO ame =
10 25 =SMBUS_XDP_SCL. scl MY D Y TRSTn XDP_CPU TRST_L oD 0 25
w217 @ PM PCH SYS PWROK  R2504 330 1,,\p 2 S— m TRl > oo ST o OP CPU TDI =g
7 23 10 - XDP_CPU_TCK TCKQ PUNET Do ETllY NG XDP_CPU_TNS oD 0 =
9 XDP_PRESENT#
1 895 of2 _
(R2520- R2537) R258] . R2580 . X el XDP.
1 1 .
XDP Sl GNALS ~ XOP pCH S| GNALS 1K Tk 25001t 64 ) 63 __CZ}5U%1 PCH SI GNALS Non- XDP Si gnal s
- o XDP_DAQ_USB EXTA OC L R2520 33 1,,p2 XDP_DAO_PCH GPI (69 _USB EXTA OC L| e > ] > i%g
= @om—XDP_DAL USB EXTB OC L R2521 33 LAANZ 5% 1720W W 20T w5 DAl PCH_GPI USB_EXTB OC L o XTRGER T 098- 2516 —|7040-2CERM o
= q@m—XDP_DA2 USB EXTC CC L R2522 33 1 an2or oo M 20T %p_DA2_PCH GPI (41 USB_EXTC OC L m""—“‘lw 2 1 qom—XDP_DAO_PCH GPI GB9_USB EXTA CC L R2590 0 1,ap2 USB EXTA OC L e
» @om—XDP_DA3 USB EXTD OC L R2523 33 1 \an2 o0 200 W 20°Xp DA3 PCH GPI (42 USB EXTD OC L[ oy J_ 2 15 o XDP_DAL PCH GPl O40_USB EXTB OC L R2D91 0 1, An2 7 " USB EXTB_OC L 0
o TZ0W W 2 = 2 10 my—XDP_DB2_PCH _GPI OL0_AP_PVR EN R2596 0 1 2 >% oW s AP_PWR _EN Bz
XDP_DBO_USB EXTB OC EHCI L R2524 33 1 2 XDP _DBO_PCH GPI 043 USB EXTB OC EHCI | i 215 - XDP_DB3 PCH GPI OL4_SDCONN STATE CHANGE R2597 0 2w W ZUSHOONN_STATE_CHANGE 2
< 9
~ qm-XDP_DBL USB EXTD OC EHOl L FEDZR 33 LA 2 v 1w oe 261 POH GPLOD USBEXTD OC EHOL L qm»  nore: This is not the standard XDP pinout. s g XDP_DC3_PCH GPl OLO_SATARDRVR EN R2573 0 1,52 SATARDRVR EN s us
» mm>_XDP_DB2_AP_PVR EN R2526 33 1, An2 o XDP_DB2_PCH_GPI OL0_AP_PWR EN rrmy 1o = Too bl ndoon. 0625 Afabt A : (mnog NN =551 70W 20T
= o XDP_DB3_SDCONN_STATE CHANGE ~ RPB27 33 1, /\a72 > 720 ROP?HB3_PCH GPl O14_SDCONN_STATE CHANGE 2%, S "“t s Bt el R oS = ; | A M L 70 0 1 ) | ATE M L
- XDP_FC0 R2528 33 2 5% TZ0W M 39 Fon poH GPIOL5. MEM VDD SEL 1V5 L o support chipset debug. 0 5 =
< A A I T e S — e XDP p | C21_DP_A I 72 0 1 2 DP_AUXCH_| o
9
» @m-XDP_FCL R2529 38 1A\ £A 2wy troowr o XDP_FCL_POH GPLCD e o 1 XDP_FCO_P | M VDD SEL_1V5_L 74 0 1 2 M VDD SEL_1V5_L o o
2 XDP_DCO_| SOLATE CPU MEM L R2530 33 1 2 XDP_DCO_PCH GPI O28_| SOLATE_CPU MEM L 192 °
. B XDP_DCL KM GOOD R2531 33 1%2 Sv 1720w W 201 XDP_DCL_PGH_GP| 085 _MKM GOCD e PCH M cr 02- XDP _=ppavs_ss_xop,
2 m—XDP_DC2 DP_AUXCH | SOL R2532 33 1 \AA/2 2% 720w XDP_DC2_PCH GPI 01 DP_AUXCH | SOLpr 1 2
= rm—XDP_DC3_SATARDRVR _EN R2533 33 LAANZ o XDP_DC3_PCH GPI O19_SATARDRVR EN 102 CRI TI CAL
» mm—XDP_DD0_DP_GPU TBT_SEL R2534 33 LAANZ o TTEow W 20%pp DDO_PCH GPI 0B6_DP_GPU TBT_SEL @m 10 XDP_CONN
- o XDP_DD1_JTAG | SP_TCK R2535 33 1 2 % 1720w XDP_DD1_PCH GPl G37_JTAG | SP_TCK 19 2 J2550 ~
° DF40RG: 60DP- 0. 4V . XDP_DD1_PCH GPl G387 _JTAG | SP_TCK R2575 0 LAAN 2o JTAG | SP_TCK gy s 10
> XDP_DD2_AUD | PHS_SW TCH EN E%gg? 33 1 ap2 XDP_DD2 _PCH_GPl OL6_AUD_| PHS_SW TCH_EN_PCH gy 50 20 “SM 2 10 gm—XDP_DD2_PCH GPI O16_AUD_| PHS_SW TCH EN_PCH 122;673 g 1MAzb:1/ ow %pf‘é@ENErsﬂLT@ EN I;% oD 0 2
o 62 6 19 24
2 > XDP_DD3_ENET_LOW PR EEEEVY VNP DD3_PCH_GPl 049 _ENET_LOW PWR PCH s 1o 25 ()61 20 10 @ XDP_DD3_PCH_GPI 049 ENET_LOW PVWR_PCH R LAAN 2o oo ON PWR_PCH oy 6
PCH XDP Si gnal |sol ation Notes: 2? 1
- Following Intel’s Debug Prot Design Guid for HR and CR v1.3 s _TP_XDP_PCH OBSEN A<0> OBSEN_AQ —— 10 0 o= OBSEN_C0 XDP_FQ0 2
doc id 404081. s _TP_XDP_PCH OBSFN A<1> OBSEN_A1 —— 00 0 o OBSEN_C1 XDP_FC1 2
Initially, stuffing both 33 and O ohns and val i date whet her 85 ol
it is functional in that state, else add BOM opti ons. . XDP_DAO_USB_EXTA OC L OBSDATA_AQ ——00 012 o= OBSDATA_Q0 XDP_DCQ0_| SOLATE_CPU MEM L 2
- For isolated GPICs: »» XDP_DAl_USB EXTB_OC L TA_Al —t— 200!l oup OBSDATA C1 XDP_DC1_MXM GOOD 2
- 'Qutput’ non-XDP signals require pulls. 14 5 o8
- "Qutput’ PCH XDP signals require pulls. »» XDP_DA2_ USB EXTC OC L TA A2 =000l s OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL =
»» XDP_DA3_USB EXTD OC L OBSDATA_A3 —— 8007 oup OBSDATA_C3 XDP_DC3_SATARDRVR_EN 2
+ _TP_XDP_PCH OBSFN B<0> OBSEN B0 N 22 gg ;i = N OBSEN DO TP_XDP_PCH OBSFN_D<0> . P SRR . A
s _TP_XDP_PCH OBSFN B<1> CBQFN:BI o=—210 012 omp OBSEN D1 TP_XDP_PCH OBSEN D<1> s 100 R2550 51 XDP  PLACE_NEAR=J2550. 52: 2. 54mm
~ 26| 25 — XDP_PCH 2 1
0 0 2 e NN\ 57
R252x, R253x, R257x and R259x shoul d be pl aced where signal path . _XDP_DBO USB EXTB OC EHCl L TA_BO =200 012 _gup COBSDATA_DO XDP_DDO_DP_GPU_TBT SEL 2 «DOP PfAZ:El:fO"‘iug’goo_i‘;; samm
needs to split between route from PCH to J2550 22 XDP_DB1_USB _EXTD OC EHCI L TA Bl S 22 00 zi S OBSDATA D1 XDP_DD1_JTAG | SP_TCK 2 v+ 20 XDP_PCH _TDI R2551 51 LA - NEAR
and path to non-XDP signal destination. 5% 17 20W M- 201
s _XDP_DB2_AP_PWR_EN OBSDATA B2 UG- gg 33 OBSDATA D2 XDP_DD2_AUD | PHS SW TCH EN 23 R2552 51 XDP  PLACE_NEAR=U1800. H7: 2. 54mm
»» _XDP_DB3_SDCONN_STATE CHANGE __ OBSDATA B3 =00 015 ot OBSDATA D3 XDP_DD3_ENET_LOW PVR » 2 16 XDP_PCH TMS ZAAAL
A e P = 7 VF 20T
XDP 380(337 5% 17 Z20W !
025 20y ALL_SYS PWRGD R2584 1K 1,/ 2 < XDP_PCH_S5_PVRGD PVURGI HOOKO - 900 o | TPCI K/ HOOKA  TP_XDP_PCH_HOOK4 . YOP PCH Tck  RP556 51 , X  PLACENEARSUL800.3:2. 54mn
NAREIES0 SeE s e w20t o« XDP_PCH_PWRBTN L HOOK1 2001 o | TPCLK#/ HOOKS ~ TP_XDP_PCH_HOOKS . e NV 5% Trzow ot 1
VCC_0BS_AB 44 5 o143 VCC_0BS_CD 1
o BN TN e R DR 2 954n1n 2w s _TP_XDPPCH HOOK2 HOOK2 T D EE R RESET#/ HOOK6  XDPPCH PLTRST L am 1K series R on PCH Support Page -
- + _TP_XDPPCH HOOK3 HOOK3 -8 7 DBR#/ HOOK? XDP_DBRESET_L 10 23 24 70
- 0 O - 00D
S0 5 o442 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
w02 =SMBUS_XDP_SDA SDA —— 22 51 g DO XDP_PCH_TDO 16 25 -
B =s\BUS XDP_ScL sa RE7 g R TRSTH TP_XDP_PCH TRST L <@ SIS e SYNC DATE_0GT 137201
TCK1 NCx2 0 0435 g DI XDP_PCH TDI oo 6 2 ( P ( H | P
23 16 XDP_PCH TCK TCKQ - 58 57 NS XDP PCH TNS o2 U & P X
<« * 0% XDP_PRESENT# e
0 0 — 051-9058 | D
XDP L] Appl e I nc.
035189 i 64/~ 63 is C25u8F1 ® 6. 0.0
’ gi v Nt I, ggwl NOTI CE OF PROPRI ETARY PROPERTY:
R g T 998-2516 B, = BEERET L AR L S e
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Et her net WAKE#

| sol ati on

=PP3V3_ENET_PHY ; 5 1

Unbuf f er ed
System RTC Power Source & 32kHz / 25MHz O ock Gener at or
Q630 'R2630 R2681 =—LPC RESELL @ -
. _PPVBAT G3 SYSCLK e 10 - RL T RESET L 1 2 | PCPLUS RESET_L ¢
= a 5% = -
Coi n-Cel | : VBAT (300-ohm & 10uF RC) 1/ 16W
No Coin-Cell: 3.42V G3Hot (no RO N%b%': R236383
, =PP3V3_S5_SYSCLK e > ! 2 LRESEL L Aﬁ
Coi n-Cell & G3Hot: 3. 42V GBHot 1 1@\%\/
Coin-Cel| & No G3Hot: 3.3V S5 05
No Coi n-Cel | : 3.3V S5 — =ENET_RESET L 30
Greend k 25ME Power ; _=PP3V3_ENET_SYSCLK No bypass necessary PCH Reset Button = o
Ethernet XTAL Power - =PPVDDI O ENET CLK =+ =PP3V3_S0_SB PM R298§ AP RESET L
SB XTAL Power ; =PPVDDI O SO_SBCLK 0 ~ [ L 1 AN o =
T29 XTAL Power , =PPVDDI O T29_CLK R2695 Ty
o I 8 VBAT and +V3.3A are %o(/)K R2671 465
I 5 ) internally ORed to XDP 16! 0
8 g h, 16W 1 2 PCA9557D RESET_L "
C26241| C26221| C26201| |1 C2602 SR KT RFNEE R2696 A & XOP =
-1 0. 1}% — 0. 1}%': —_— U2600 +V3. 3A should be first = ;g@w«&/\} PM SYSRST L (g 114 65}4\/ R2689
SLGBTNB&48A avai | abl e ~3. 3V power M:/gw 1 1K 2 XDPPCH PLTRST L o -
CRI '?IFCAL to reduce VBAT draw. %F /\éyg\/
11 |voDio 25M A 32KHZ_A| 12 SYSCLK_CLK32K_RTC o0 10“ T 1 _1%}4/
= 6 | vbDI 0 25M B R2697 40
C2605 14 |vpDio 25M C  25MHz A9 SYSCLK_CLK25M SB 16 81 % — =T29 RESET L oD
ToPF R2605 25MZ_B 8 YSCLK_CLK25M ENET o 160 Series R is R3803
2 ||L s SYSCLK CLK25M X2 1 0 2 SYSCLK CLK25M X2 _R 3 | x2 25M—|Z:C 15 SYSCLK_CLK25M T29 . 2402 ries Ris
A CRITI CAL % | NO STUFF x1 =PPVRTC G3_OUT _, SI LK_PART=SYS RESET R2693
0, 408\/5% ~ Y2605 % 'R2606 voo RTc_ ouT| L g § For S8 RTC Pover 1 2 BKLT PLT_RST_L o
NI s 3. 22, 50w B _ap TR L 2610 1 . _=PP3vs_so_rsTBUF 1w
C2606 w 25. 000MHZ- 12PF- 20PPM %1 NEEE = = Buf f er ed 40,
“3DE 2 3 — =FW RESET_L w0
172 . SYSCLK_CLK25M X1 —F %ggm s L2680 = g
n% NOTE: 30 PPMcrystal required ZC“IBVClG)? Series Ris Ra283
= o rm 4 PLT RST BUF L
GPlO ditch Prevention 'R2680
C26801 100K CPU RESET L
0. 1UF % = S| oD o 23
21131 =PP3V. P 1 3 Pl
24 VTT vol tage divider on CPU page
1 ENET_MEDI A SENSE | SOLATI ON Cl RCU T 402 T
CRI TI CAL |8 1 C2/16U?:0
— 0/ —
SO'Df§331 2 402£V|
210 Er':‘/lElgchON PWR_PCH Ha b vaf? ENET_LOW PWR o R226227
24 17 PWROK 0
o B2 FWPWR EN_PCH G e 2 EW PVR_EN w ww: =PP3V3_S3_PCH GPIO  SSMBNBTHEAPE oo - LPC CLK33M SMC R e 2 LEPC CLESSM SMC oo = o
[ a2 s A2 Y. D> 2V o ToAl ] CE_NEAR=U1800. H49: 5. Tnm 5%
e S . stg.}% W Rog26
2 R2611 " LPC CLK33M LPCPLUS R 1,28 2 LPC CLK33M LPCPLUS oo
J4 1005 PLAGE_NEAR=UIG00. 3 5. Irm Vp¥,
1/ 23W 5(G rasdd
201, R2629 402
= 1 " PCH_CLK33M PCl QUT 1,32, 2 PCH CLK33M PCILIN gy uc 10
ENET_NEDI A_SENSEL EN L L - = e e AAY
2157 _=PP3V3_S3_PCH GPI O Mgésw
e ls L 2652 SDCONN_STATE_CHANGE | SOLATI ON
— Qs ot UF PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
8%
205! 2 oY o-PP3V3_S3_SDBUF - If high, ME is disabled. This allows for full re-flashing of SPI ROM
SMC controls strap enable to allow in-field control of strap setting.
08 2 DCONN_STATE_CHA 1 h N
16 ;EATPB\QR EN_PCH ; Al 5 vkt TBT PWR EN oD = + SLUONN SIALE CHANGE _chl%T:O Q@620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
24 17 PWROK 0 % _
- T AUD I PHS SWTOH EN POH | 8|0 & vol3 | AUD I PHS SWTCH EN gy CRI TI CAL TEEECV' =27 =PPSV SO PCH
6
B2 TC7SZO8FEAPEs| U2670 L 4 1
o ERAEEeL L2070 PCH ME Disable Strap R2620
pu 5%
3 L l SDCONN_STATE CHANGE_ SMC 4, 46 @620 20W
SSMBEN37FEAPE 2401
SOTS63 a1 SPI _DESCRI PTOR_OVERRI DE_L S5V
= NO STUFF
R2663 2422 207 _=PP3V3R1V5_S0_PCH_VCCSUSHDA ®
0 » | SPI_DESCRI PTOR OVERRI DE
PCH SO PWRGD Rego: I7]
© <
., =PP3V3_S5_PCHPWRGD g
~: =PP3V3_S0_SB PM %o 92620 ole
R2650" 1 C2600 =PP3V3_S5_PCHPWRGD : z SSMENSTIELRE ﬁ
15 — 1 C2660 M -
LN 02 %QQ;WUF e IPD = 9- 50k
1 ? %5 «mSPL_DESCRIPTOR OVERRIDE L | |
5 MC74VHC1G08 =
13 a5 2 ALL_SYS PWRGD 1 -
s D U265BSAC70 H:PM S0 P 1 5\“@61_@@8 Rg%ﬁz ISYI\C MASTER=K90| M.B SYNC DATE=02/ 15/ 2011
. CPUI MVP_PGOOD 2 4 SYS PWROK_R1 30Kz PM PCH SYS_P e .
. D ) 2U266/0 1y VB, 37 25 20 Chi pset Support
3 k‘:lﬁw PLA(IiNEAIk'u:lil:OD L22: 5. 54mm
3 o5 z
s RoeeT d} Appl e I nc. 051- 9058 | D
= 1 E{?E}é" ) 6.0.0
R2660 2402 NOTI CE OF PROPRI ETARY PROPERTY:
O Eg&k;\l&?}%Tl ON _CONTAI NED HEREIN | S THE
10 45 5 _SMC_DELAYED_PVRGD LAMNZ PM PCH F - THE POSLSS(R AGREES TO THE FOLLOW NG
i T AR Ay - | i s e, e |26 OF 109
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BYPASS=U27000. 5: : 5MM

UsSB MJUX FOR

BYPASS=U2700. 5: : 2MM

LS/ FS

| NTERNAL DEVI CES

BOM GROUP

BOM OPTI ONS

HUB_ALLREM

HUB_NONREML_0, HUB_NONREMD_O

HUB_1NONREM

HUB_NONREML_0, HUB_NONREMD_ 1

HUB_2NONREM

HUB_NONREML_1, HUB_NONREMD_O

HUB_3NONREM

HUB_NONREML_1, HUB_NONREMD_ 1

NON_REM 1 : NON_REM 0

STRAP PI N CFG
ARE REI

'ABLE

NEVADLE,

CANNCT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STARPPI NG PROGRAM NON_REMOVABLE DEVI CE REG STER 09H

PCH PORT 1 (XHCl)

80 18 CBT) USB_EXTB XHCI

6 CRI Tl CAL
D-

25 - =PP3VZ S3 USB HUB § %
Cc2701
0. 1UF ——
Tov% ——
b
X7R- CERM 2
0102
J__ BYPASS=U2700. 15: : 2MM
= BYPASS=U2700. 10: : 2MM
BYPASS=U2700. 23 : 5MV BYPQSS=\2700 23 : 2
C2704 C2705 * C2706 * C2708 *
4. 7UF —— 0. 1UF —— 0. 1UF 0.1UF —— PPUSE HUB2 VDDLVE
603 040 0402 0402 PPUSB HUB2 VDDLVBPLL 2713 2714
M N_LTNE_W DTH=0. 4MV| —— 0. A 10F
¢ olalolale] | | MNNEGCWDTH=0. 2Mi v v
J__ BYPASS=U2700. 36: : 2MM il A I I e A 12711 |r C2712  |? xR 2 e
- BYPASS=U2650. 29: : 2MM —wos3 5 & 05k UF 1P
Y2700 T T 2 GRoem |2 Jen
24. 000M 60PPM 16PF % 5 0402 05
USB_HUB XTAL2 1 2 ORITICAL s o
T YM VER 1 ‘
camon L ™ v T
— 4 C2709 * 'R2710 1 C2710 =
18PF 0 18PF UsB25138
4 0, o R2701 o
o i 2 e B 2 6 ey \100 USB_HUB TEST 1 | TEST USBDM_DN1/ PRT_DI S_ML| * USBHUB DN1 N ]
HUB_NONREML_1 HUB_NONREND_1 0402 02 1 0402 N MT  Useom o1/ T o & P12 USBHUE DNL P < BLUETOOTH FOR J5 & J3X
R2702'| |'R2703 — IAAAZ—4 1 Tow 25 USB HUB RESET L 26 RESET* . bis & e
= = = Wi
10K 10K = = 3 USBHUB DN\2_N
3R Y masma  alouwann e sl SMEBEN @D rons o
118w y1ew 402 USB HUB XTAL2 R 32 | XTALOUT - -7 @D’
4022 2402 BDM PRT_DI 5 USBHUB DN3 N
USB_HUB_NONREMD 28 | SUSP_| ND/ LOCAL_PWR/ NN Renp USEDMLDNG/ PRT_DIS_MB CED°*  gsMc DEBUG PORT FOR J5, TP/ KB FOR J3X
USBDP_DN3/ PRT_DI S_P3|_7 USBHUB DN3 P
> DS &5
USB HUB NONREML 22| SDA/ SMBDATA/ NON_REML NCL 8 USBHUB DM N
2
<D NC FOR J5, SMC DEBUG PORT FOR J3X
HUB_NONREML_O HUB_NONREMD_O USB HUB CFG SELO 24 | SCL/ SMBCLK/ CFG_SELO Ve I USBHUB DN\4 P @ =
R2704* 'R2705 HUB CFG SEL1 25 | HS_I ND/ CFG_SEL1 PRTPWRL/ BC_EN1*| 12 TP USB HUB PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB PRTPWR2
y e iew N PRTPWR3/ BC_EN3* | 18__NC USB HUB PRTPWR3 =PP3V3 S3 USB HUB 725
YL R2707 el 20 ¥ )
Tiew |pu OCSL*|yie TP USB HUB OCS1 A
; |pu  OCS2*R7  NC USB HUB OCS? ﬁ)%zog
= |pu  CSC3*[y®  NC USB HUB OCS3 s
| PU Nc[ 2t NC usB HUB aosa Pt
2
RBI AS| 35 __USB HUB RBI AS
J5 USES 197S0181 FOR Y2700 DUE TO HEI GHT LI M TATI ON 27
USB HUB VBUS DET
J3X USE 19750284 FOR Y2700 TO SAVE COST VBUS_DET RTTCAL
USBDM_UP| 22 USB HUB UP N aEo e ['R2709
3 USB HUB UP P 12K
USBDP_UP B 18 %0 12
THRM_PAD CH 136w
;=PP3V3 S3 USB RESET “l P! PORT 7 (EHCI 1) A
5
1
R2712
10K
5%
Tiew
Ve OF
402
USB HUB RESET L .5
C2715 1
0. 1UF ——
Tov% ——
w5,
XTR: CERM
0102
PG NEERTOD B0 2 USB XHCI / EHCI 2 PORT MJX FOR EXT B
; _=PP3V3 S3 USBMUX
Lo
Vi
USB EXTB EHCI P 402 5 |w v+ 1 USB EXTB MUX P
PCH PORT 9 (EHCI 2) ég®_uss ExTB EHOl N 2 - <D “* TO CONNECTOR
20 18 (B M u2760 Y- USB EXTB MUX N o @ %0
Pl 3USB102ZLE
7 TGN
@ USB EXTB X+ P D+

BOM TABLE

PART# qrv | DEscr PTI ON REFERENCE DES| GNATOR( S) | CRI TI CAL BOM COPTI ON

33ssos24 | 1 | use HUB 25148 w2700 CRITICAL USBHUB2514B
338s0923 | 1 | use HUB 25138 12700 CRITICAL USBHUB2513B
33ss0983 | 1 | use HUB 25128 12700 CRITICAL USBHUB25128B

J5 ENG NEERI NG USE USB2513B PRODUCTI ON: USE USB2512B
J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B

=PP3V3_S3_USB_HUB

7 25

SEL

10 USB_EXTB SEL XHCI

16

SEL=0 CHOOSE USB EHCI 2 PORT

SEL=1 CHOOSE USB XHCI PORT

PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN | S LEAKAGE- SAFE

PCH GPI G50

USBHUB DN3 N

USBHUB DN3 P

NOSTUFF || NOSTUFF L NOSTUFE || NOSTUFE
‘R2716 ['R2717 R2718 ['R2719
10K 10K 10K 10K
5% 5% 5% 5%
1/ 16w 1/ 16w 1/ 16w 1/ 16w
M- LF M- LF M- LF M- LF
5 402 402 402 402

USBHUB DN4 N

USBHUB DN4 P

SYNC MASTER=LI NDA J30

SYNC DATEZO%/ 19/ 201

TTTLE

USB HUB & MJUX

d} Appl e I nc.
®
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The circuit bel ow handl es CPU and V power

during SO->S3->S0 transitions, as well

as isolating the CPU s SM DRAMRST# out put fromthe SO DI MV when necessary.

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.
VWHEN HIGH CPU 1.5V remains powered in S3, VIT follows SO rails, MEM RESET_L not isol ated.

WHEN LOW CPU 1.5V follows SO rails,

P1V5CPU EN = (I SOLATE_CPU MEM L + PM SLP_S3_L)

* PM SLP_S4_L

VTT ensures clean CKE transition, MEM RESET_L isol ated.

1V5 SO " PGOOD" for

MEMVTT_EN = (I SOLATE_ CPU MEM L + PLT_RST_L) * PM SLP_S3_L
MEM RESET_L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L
73 45 32 17 6 PM SLP S4 L
CPUMEM SO
'R2805
10K
5%
1/ 16W
ME- LF
, 462
P1V5CPU EN @ 72
; _=PP3V3 S3 MEMRESET CPUVEM_SO
CPUMEM SO @805 |Ef
R28011 SSWI\B7F53A;5F;3E |<)_
100K
B —
118w
: s
o5, :[G* ST
P1V5CPU EN L
CPUMEM SO = cPUMEM SO
Q800 [P 2P| Q@805
SSMBEN37FEAPE SSMEN37FEAPE
sorses | K > [ Sorses
1 t—
M- X
|G ST S © Gls
2 [T | SOLATE CPU MEM L PM SLP S3 L (N6 8 17 45 73
CPUMEM SO
= 'R2810
10K
5%
1/ 16W
s
2402
VEMVTT _EN s
26 7 _=PP5V_S3 MEMRESET '—m
CPUMEM SO
CPUVEM SO CPUVEM SO Q@810 [P
R2815* R2802* SSMENSTREREE | Ky
100K 100K |_
5% 5%
1/ 16W 1/ 16W
i [ 5
402 , 402 , 2|G ST
MEMVTT EN L
CPUMVEM SO = CPUMEM SO
M g (R
T’ @800 |2 2|2y Q@810
Q2 SSMBEN37FEAPE SSMEN37FEAPE
SSMBN37FEAPE SOT563 KH > SOTS563
sorses ] — 1
O M- M-
x® 2[G7 ST S © Gls
] N PLT RESET L
.aT[ KT - S Yan RUEX
NOSTUFF =
Cc2817 * -
0. 047UF =PP1V5 S3 MEMRESET
10% M
Con 2 cpuw18517550 CPUMEM_SO CPUMEM_SO
a5 @ 'R2816 : 2816
SSMBN37FEAPE N ey
= a1 ESET_| LS5V L C sorses 5% i
O i 1sw 2 3ok cerm
£y P o0
10 I =MEM RESET L _— M RESET_L 2 TKTD VEM RESET L oD 27 20
— MAKE_BASE=TRUE < o
CPUMEM S3
R2817
1 0 2
5%
1/ oW
VEE
o6
Step [SOLATE_CPU MEML PLT_RESET_L PMSLP_S3_L| PMSLP_S4_L CPY MEM RESET L MEM RESET_L MEMVTT_ENJ P1V5CPU_EN
SO 0 1 1 1 1 1 cPY MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 o o 1 1 1 1 0 1
s3 3 o 0 0 1 X 1 0 0
4 0 [0] 1 1 X 1 0] 1
5 0 1 1 1 0 (%) 1 1 1
t o 6 0 1 1 1 1 1 1 1
SO 7 1 1 1 1 1 cPY MEM RESET_L 1 1

(*) CPU_MEM RESET_L asserts due to |oss of

PM_MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_ CPU MEM L GPI Q.

NOTE: In the event of a S3->S5 transition | SOLATE_CPU_ MEM L will sti
transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Sof t war e
must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

Il be asserted on next S5->S0O

MEMVTT d anp

Ensures CKE s

ignals are held lowin S3

7 _=PPVTT SO VTTCLAMP

; =PP Ve
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
15 12 10 7 =PP1V5S_S3 CPU VCCDDR M@ 1017 78
'R2822
10K
ew CRITICAL |s
Ve CF
R2820* 2 ° | @820
27. 4K | (= DVB53DOUV
1% sor- 563
e PM NVEM PWRGD L 2 |G =
02 , 1H
3 ORITICAL
P1V5 SO DIV s () @820
s DVB53DOWV
sor- 563
A NO STUFF N
Resz1 C2820 *

- 2K 0. 001UF ——

116w 20

"o a2

2 w02

26 7 _—=PP5V_S3_MEMRESET § CPUMVEM_SO
CPUMEM SO Q850 |2
SSM5N37FEAPE
R2?050}<’ sarses | K
5 1
115w
: e
ik, :[67 sk
VITCLAMP_EN
CPUMEM_SO
Q2§50 |23 NO STUFF
1
SSM5N37FEAPE 2851
sarses | K 0. 001UF ——
1 a2
" o2
s[G7 ST
7 s D> =DDRVIT_EN

75mA nmax | oad @0. 75V
60MWV nax power

ISYI\C MASTER=K90I| M._B

SYNC _DATE=02/ 15/ 2011}

CPU Menory S3 Support
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Page Not es

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

7, =PP1V5 S3 MEM A
Pover al i ases required by this page:
- =PP1VS_S0_NEM A
e + C2910 1 C2911 1 C2912 1 C2913 1 C2914 1 C2915 1 C2916 1 C2917 1 C2918 1 C2919 + C2920 1 C2921 1 C2922 1 C2923
. —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF — 0. 1UF —— 0. 1UF — 0. 1UF
- =PPOVTS_SO_MEMVIT_A [ 20% T 20% T 20% T 20% T 20% T 20% T 20% 20% T 20% T 20% T 20% [ 20% T 20% T 20%
10V’ 10V’ 10V’ 10V’ 10V’ 10V’ 10V’ 10V’ 10V’ , 10V , 10V , 10V , 10V , 10V
- =PPSPD_SO_MEMA (2.5 - 3.3) 2 cerm 2 cerm 2 cerm 2 cerm 2 Ccerm 2 cerm 2 cerm 2 cerm 2 cerm CERM CERM CERM CERM CERM
402 402 402 402 402 402 402 402 402 402 402 402 402 402
Signal aliases required by this page:
- =12¢_sc0 s -
- =12C SO/ MR _SDA ]
BOM opti ons provi ded by this page: 51 PPOVZS S3 NEM VREFDO A =
(o)
* C2930 * C2931
—— 2.2 ——o0.1F
OM T_TABLE
OM T_TABLE s .
REY 31l Vvss QA o2 =MEM A DQ<a> ao =
79 11 m MEM A _CKE<0> 73 ) TREO ('Kth 74 MEM A CKE<1> m 11 79 25@ =MEM A DQ<0> S o DQO R T CAL D(sc 6 =MEM A _DQ<5> @ 28
s | 5 voD VDD o | 76 28 By =MEMA DO1> 7o DQL Vvssp-&
77 78 9 * 10 =MEM A DQS N<O
NCx—-o NC 32900 AlSo MEM A Asion Janu A STO VS 5900 DB O > D
o u TR NEM A BA<2> 79 o BA2 R THE Ald g 80 MEM A A<14> am 2 [T =MEM A DM<O> o D D0 =MEM A DQS P<0> D
81 —~ 82 13 F-RT-THB v 14
o) VDD ] VDDC p o vss _ SSC s
79 11 [TR)—MEMA Ac12> 8 | 5 AL2/BC " Allg ] 8 MEM A A<11> amu 26 (B =MEM A DO<2> o D X q DB . =MEM A DQ<6> a>
7 11 [Ty MEM A Aco> 8 | 5 A9 3 AT 88 NEM A A<T> ame 20 Ry “MEM A DOca> 17 | 5 pes § B DY o |18 -MEM A DO<T> Do
87 N 88 19 VSs Vvss 20
o Vbb VDo o - [
70 11 [TRY—MEM A Ace> : o A8 g g A6 Z: MEM A A<6> amu e 28 (B =MEM A DO<e> 2; o DB b 4 Dolic : :ﬁz: iﬁi >
=MEM A > =
7 1 I NEM A A<5> o) A5 g A4C MEM A A<4> g i 7 28 B MEL DO<9: o DQO E g DQL: e D
% | 5 voD ) VDD % 2 | 5 vss n< vss ol 2
7 11 [yt A A 9 [ 5a3 E ~ o] o NEM A pc2n amu 20 By ZMEM A 0 ete 27 | 5 bos1+ E 2 bwmglz NEM A DML m
79 11 [y MEM A A<t> 7 | 5 AL A 08 MEM A A<O> amn 20 CBy—=MEM A 005 pei> 29 | 5 DQs1 RESET* o | 30 MEM RESET L am
% | 5 VDD VDD | 190 3215 vss Vss o %2
1 D NEM A CLK _P<0> 101 0o CKO Cch 102 NMEM A CLK P<1> Yan i EERA 28T =MEM A DQ<10> 33 o DQLO DQ14C 34 =MEM A DQ<14> aD
75 11 [Ty MEM A CLK Neo> 203 | 5 cKo* CK1* 104 MEM A CLK N<i> ams 20 (B y—=MEM A DO<11> | o DQit D5 26 —MEM A DO<15> P
105 | 5 voD VDD | 200 a7 | 5 vss vss | 28
01 TR MEM A _A<10> 107 O AL0/ AP BAlG 108 MEM A BA<1> am 7 [ =MEM A DQ<16> 39 o D6 D20, 40 =MEM A DQ<20> oo
79 11 [T MEM A BA<O> 109 0 BAO RAS* o, 110 MEM A RAS L g i 7 20 (R =MEM A DOu17> 41 o D7 D210, 42 =MEM A DQ<21> Ve 3
w | 5 vop VDD | 112 43 vss vss o | 4
79 11 MEM A VEE L 113 W\E* So* 114 MEM A CS L<0> 11 79 28 =MEM A DQS N<2> 45 DQs2* DMZC 46 =MEM A DME2> m
(g 115 ° o 116 <0> = D =MEM A DQS P<2> 47 ° 2 VSS 48
7 1 I MEM A CAS L o CAS* QD10 MEM A_QDT<0: Yanu EERE 28 B o DS e
wr | 5 vop VDD | 118 15 vss D@20 50 =MEM A DQ<22> a>
o u [T NEM A A<13> 119 o AL3 CDTlC 120 NEM A_CDT<1> am e 28T =MEM A DQ<18> 51 o DQL8 D@3C :j =MEM A_DOQ<23> >
79 11 [Ty MEMA CS La1 121 o S1* NC o} 23% 26 By =MEM A DO<10> 53 o DL VSS
123 124 55 VSS DQR8 56 =MEM A DQ<28>
o VPD VDD & o) o <D
NC ézs | o TEST VREFCAQ, 126 28 LB =MEM A_DQ<24> 57 o D4 DQR9 ¢, S8 =MVEM A_DQ<29> Ve:im 3
= 59 60
27 | 5 vss vss | 128 26 By =MEM A DO25> o D@5 VSS o
20 CEy—=MEM A DO<32> 129 | 5 DQB2 DQB6 | 130 =MEM A DQ<36> o o115 Vss DQB3* o %2 =MEM A DOS N<3> Ve 3
25 (B =MEM A _DQ<33> 131 o D®B3 DQ37C 132 =MEM A DQ<37> o = 28 [T =MEM A DME3> 63 o) DMVB D®3C 64 =NEM A DQS P<3> Ve:im 3
133 O VSS VSSC 134 65 O VSS VSSC 66
28 LB =MEM A DQS N<4> 135 o) DQs4* DM‘C 136 =MEM A DMe4> Yan K 28 LB =MEM A _DQ<26> 67 o) DQR6 DQ;()C 68 =MEM A _DQ<30> Ve:im 3
25 LB =MEM A DQS P<4> 137 o) DQs4 VssC 138 [la:imY =MEM A _DQ<27> 69 o) DQR7 Dqglc 70 =MEM A DQ<31> Ve:im 3
239 1o Vss DQRB8 o120 =MEM A DQ<38> ao 1o Vvss VSS o2
25 LB =MEM A DQ<34> 141 o) D®B4 Dqggc 142 =MEM A _DQ<39> o = KEY.
28 CBLy—=MEM A DO<35> 14 | 5 D@5 VSS o 144
225 Lo Vss D44 1 126 =MEM A DQ<ad> ao >
25@ =MEM A DQ<40> 147 o) D40 D@sc 148 =MEM A _DQ<45> @ 28
20 (Ey——=MEM A DO<a1> 149 | 5 DQ4A1 VsS o 120
151 | 5 vss DQS5* | 152 =MEM A DQS N<5> &
28 [T =MEM A DMES> 23 | 5 DVB DQB5 o134 =VEM A DGS P<5> Do 28 = =
155 O VSS VSSC 156
28 (BT y—MEM A DO<a2> 157 | 5 DQ42 DQU6 | 158 =MEM A DQ<46> Vezim %
28 CBIy—MEM A DO<43> 159 | 5 DQ43 DQUA7 | 160 =MEM A DQea7> ao
01 | o vss Vss o | 162
28 LB =MEM A DQ<48> 163 o) D48 D®2C 154 =MEM A _DQ<52> Ye:m X
EYe:imY =MEM A DQ<49> 185 o b9 DB3 o, 66 =MEM A DQ<53> D 2
07 | 5 vss Vss o | 168
28 LB =MEM A DQS N<6> 169 o) DQS6* DNBC 170 =MEM A DM<6> Yanu K
26 (B =MEM A OGS P<6> 17t | 5 DQS6 Vss o 172
178 Lo Vss DB4 o 174 =MEM A DQ<54> &> =
25@ =MEM A _DQ<50> 175 o DQB0 D®5C 176 =MEM A DQ<55> @ 28 PPOV75_S3 NEM VREFCA A 31
2B =MEM A DO<51> 177 o) DQB1 vssc 178
70 Lo Vss DQB0 5| 180 =MEM A DQ<60> &
20 B =MEM A DQ<56> 181 | 5 DQB6 DQB1 | 182 =MEM A DO<61> o = * C2935 * C2936
20 (R =MEM A DOs57> 183 | 5 DQB7 VSS o 18 - Ry | =& 9
18 L5 Vss DQS7* | 186 =MEM A DQS N<7> Ve ] . o . o
28 [TR)—MEM A Dhe7> 187 | 5 DW DQS7 o128 “MEM A DOS_P<7> &= 021 0z
09 | 5 vss Vss o | 100
28 (B y—MEM A DO<58> 01 | 5 DQE8 D62 | 292 =MEM A DQ<62> & l
28 B =MEM A DQ<59> 183 o) DQB9 DQ33C 194 =MEM A DQ<63> Ve:im X =
105 | o vss Vss o | 106
MEM A SA<O> 27 L 5 SA0 EVENT* o { 198 IVEM EVENT L OOy 29 45 a6
, =PPSPD SO MEM A 199 © VDDSPD SDAG 200 =12C SCDI MVA_SDA D "Factory" (top) slot
MEM A SA<1> 201 o SAL SCLC 202 =12C SOD MVA_SCL Pani B
2B 1loV VIT o 204 =PPOV75_SO_MEM VIT A B
'R2940 'R2941 I
t C2940
——2ar By Y C2950 1 C2951 C2952 1 C2953
b i View Viow TUF 1U L TOF SYNC_DATE=02/ 15/ 2011]
2 o WELF WELF SPD ADDR=0XAO( VIR) / OXAL( RD) 10% 105 1o 1
oz L o2 L o 109
2 e ? R 2 R 2 eR DDR3 SO-DI MM Connector A
' ' d} Appl e Inc.
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CPU CHANNEL A DQS 0 -> DI MM A DQS

CPU CHANNEL B DQS 0 -> DIMV B DQS O

7011 MEM A DOS N<O> — =MEM A DOS N<O> 2 7011 MEM B DOS N<O> — =MEM B DGS N<O>
70 11 MEM A DQS P<0> VRKE BASETTRE — =MEM A DOS P<0> P 70 11 MEM B DQS P<0> NRKE_BASESTRUE = B DOS P<0>
MAKE_BASE=TRUE : =MEM A DNVKO> . MAKE_BASE=TRUE B DVKO>
1 % MEM A DO<7> — =MEM A DO<3> . 1 . MEMB DO7> B DO<3>
= 761 MEM A DO<6> VRKE BASETTROE — =MEM A DO<6> P = o1 MEM B DO<6> NRKE_BASETTRUE B DO<2>
79 11 MEM A DO<5> VAKE BASETTRE — =MEM A DO<1> 2 70 11 MEM B DO<5> VAKE_BASESTRUE B DO<0>
70 11 MEM A DQ<4> VAKE_BASESTRUE — =MEM A DQ<5> . 7o 11 MEM B DO<4> VAKE_BASESTRUE B DO<4>
70 11 MEM A_DQ<3> VAKE_BASESTRUE — =MEM A _DQ<2> 27 70 11 MEM B_DO<3> MAKE_BASE-TRUE B DO<7>
70 11 MEM A DQ<2> VAKE_BASE-TRUE — =MEM A DO<7> 27 70 11 MEM B DO<2> MAE_BASE-TRLE B DO<6>
7011 MEM A DQ<1> VAKE_BASESTRUE — =MEM A DQ<0> . 7011 MEM B DO<1> VAKE_BASESTRUE B DO<5>
70 11 MEM A DQ<0> MAKE_BASE=TRUE — =MEM A DQ<4> . 70 11 MEM B DQ<0> MAKE_BASE=TRUE B DO<1>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 1 -> DIMM A DS 1 CPU CHANNEL B DQS 1 -> DI
76 11 MEM A DOS N<1> — =MEM A DCS N<1> . 76 11 MEM B DOS N<1> B DOS N<1>
70 11 MEM A DQS P<1> MAKE_BASE-TRUE — =MEM A DQS P<i> o 70 11 MEM B DQS P<1> MAKE_BASE-TRUE B DQS P<1>
MAKE_BASE=TRUE : =MEM A DMVK1> . MAKE_BASE=TRUE B DVK1>
1 o MM A Do15> — -MEM A DO<11> 2 1 . vemB Do<15> B DO<15>
= o1 MEM A DO<14> VAKE_BASESTRUE — =MEM A DO<10> 2 = o1 MEM B DO<14> MAKE_BASE-TRUE B_DO<14>
7911 MEM A DQ<13> VAKE_BASE-TRUE — =MEM A DQ<12> . 70 11 MEM B DO<13> VAKE_BASE-TRLE B DO<13>
7011 MEM A DO<12> VAKE_BASETTRUE — =MEM A DO<9> o 70 11 MEM B DOx12> VAKE BASETRUE B DO<8>
70 11 MEM A _DO<11> MAE_BASE-TRLE — =MEM A _DQ<15> 2 70 11 MEM B DO<11> MIESPASETTRUE B _DOQ<11>
70 11 MEM A DQ<10> MAKE_BASE-TRLE — =MEM A DQ<14> 27 70 11 MEM B DQ<10> INRAgE TRE B DO<10>
70 11 MEM A DO<9> MAKE_BASE-TRLE — =MEM A DO<13> . 70 11 MEM B DQ<9> TR T B DO<12>
7 11 MEM A DO<8> e SSETRE — =MEM A DO<8> = 7 11 MEM B DO<8> R RETRE B DO<9>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 2 -> DIMM A DS 2 CPU CHANNEL B DS 2 -> DI
76 11 MEM A DOS N<2> — =MEM A DOS N<2> . 76 11 MEM B DOS N<2> B DOS N<2>
7011 MEM A DQS P<2> MAKE_BASE-TRUE — =MEM A DCS P<2> . 7011 MEM B DQS P<2> MAKE_BASE-TRUE B DOS P<2>
VAKE BASETTRUE — =MEM A DVk2> 2 MG BASETRUE B DVk2>
[ o MEM A DO<23> —  =MEM A DO<23> . [ & MM B DO<23> B DO<23>
= o1 MEM A DO<22> MAIE_BASE-TRUE — =MEM A DO<22> 2 = 11 MEM B DO<22> MAKE_BASE-TRUE B_DO<18>
70 11 MEM A DO<21> MAKE_BASE-TRUE — =MEM A DQ<21> - 70 11 MEM B DQ<21> MAKE_BASE=TRUE B DO<16>
70 11 MEM A DQ<20> VAKE_BASETTRUE — =MEM A DO<20> 2 70 11 MEM B_DO<20> VAKE_BASESTRUE B DO<17>
70 11 MEM A DQ<19> VAKE BASETTRUE — =MEM A DO<18> 2 70 11 MEM B DO<19> VAKE_BASE-TRUE B DO<22>
70 11 MEM A DQ<18> VAKE BASESTRUE — =MEM A DQ<19> . 70 11 MEM B DO<18> VAKE_BASE-TRUE B DO<19>
7011 MEM A DO<17> VAKE_BASESTRUE — =MEM A DO<16> 27 70 11 MEM B DO<17> MAKE_BASE-TRLE B DO<21>
79 11 MEM A DQ<16> VRKE BASETTRE — =MEM A DO<17> 2 70 11 MEM B DO<16> MRKE_BASESTRUE B DO<20>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 3 -> DIMM A DS 3 CPU CHANNEL B DS 3 -> DI
7011 MEM A DOS N<3> — =MEM A DOS N<3> z 7011 MEM B DS Ne3> B DOS N<3>
70 11 MEM A_DQS_P<3> VAKE_BASETRUE — =MEM A DGS P<3> 2 70 11 MEM B_DOS_P<3> MAKE_BASE-TRLE B DOS P<3>
MAKE_BASE=TRUE : =MVEM A DMVK3> . MAKE_BASE=TRUE B DVk3>
[ & MEM A DO<31> — -MEM A DO<26> . o 11 MEM B DO<31> B DO<26>
= 1o 1 MEM A DO<30> VAKE_BASESTRUE — =MEM A DO<24> 2 7o 11 MEM B _DQ<30> MAKE_BASE-TRUE B_DO<30>
70 11 MEM A DO<29> MAKE_BASE=TRUE —  =MEM A DO<28> . 70 11 MEM B DQ<29> MAE_BASE-TRLE B DO<28>
79 11 MEM A DO<28> VRKE BASETTROE — =MEM A DO<25> P 70 11 MEM B DQ<28> VAKE BASESTRUE B DO<29>
79 11 MEM A DO<27> VAKE_BASETTRUE — =MEM A DOQ<31> 2 70 11 MEM B DO<27> VAKE_BASE-TRUE B DO<27>
70 11 MEM A DQ<26> MAKE_BASE-TRLE — =MEM A DQ<27> 27 70 11 MEM B DQ<26> MAKE BASESTRE B DQ<31>
70 11 MEM A DQ<25> VAKE_BASESTRUE — =MEM A DQ<30> 2 70 11 MEM B DQ<25> N B DQ<25>
70 11 MEM A DQ<24> MAE_BASE-TRLE — =MEM A DQ<29> 27 70 11 MEM B DQ<24> MEREETRE B DO<24>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 4 -> DIMM A DS 4 CPU CHANNEL B DS 4 -> DI
76 11 MEM A DOS N<4> — =MEM A DOS N<4> . 76 11 MEM B DOS N<4> B DOS N<4>
79 11 MEM A DOS_P<4> VAKE_BASETTRUE — =MEM A DOS _P<d> 2 79 11 MEM B DOS_P<4> VAKE_BASETTRUE B DOS P<4>
MAKE_BASE=TRUE : =MVEM A DMVK4> . MAKE_BASE=TRUE B DVk4>
1 0. MEMA DO<30> —  -MEM A DO<38> 2 1 % . MEM B DO<39> B DO<38>
= 011 MEM A DO<38> MAE_BASE-TRLE — =MEM A DO<39> 2 = 511 MEM B DO<38> MAKE_BASESTRUE B DO<39>
70 11 MEM A DQ<37> MAKE_BASE-TRLE — =MEM A DQ<37> 27 70 11 MEM B DQ<37> MAKE_BASE-TRUE B DQ<33>
7011 MEM A DO<36> VAKE BASETTRUE — =MEM A DO<33> 2 7o 11 MEM B DQ<36> VAKE BASETTRUE B DQ<37>
70 11 MEM A DO<35> MAKE_BASESTRUE —  =MEM A DO<34> . 70 11 MEM B DO<35> VAKE_BASESTRUE B DO<34>
7011 MEM A DQ<34> VAKE BASESTRUE — =MEM A DO<35> 2 70 11 MEM B _DO<34> VAKE_BASE-TRUE B DO<35>
70 11 MEM A DO<33> VAKE_BASESTRUE — =MEM A DQ<32> 27 70 11 MEM B DO<33> MAKE_BASE-TRLE B DO<32>
70 1 MEM A DQ<32> VAKE BASETTRE — =MEM A DO<36> 2 70 11 MEM B DQ<32> VRKE_BASESTRUE B DQ<36>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 5 -> DIMM A DS 5 CPU CHANNEL B DQS 5 -> DI
7911 MEM A DOS N<5> — =MEM A DOS N<5> z 7011 MEM B DS Ne5> B DS N<5>
70 11 MEM A_DQS_P<5> MAE_BASE-TRLE — =MEM A DGS P<5> 2 70 11 MEM B_DOS_P<5> MAKE_BASE-TRLE B _DQS_P<5>
MAKE_BASE=TRUE : =MEM A DMVK5> . MAKE_BASE=TRUE B DVK5>
[ o MEM A DO<47> — -MEM A DO<46> . [ & MM B DO<a7> B DO<43>
= 7011 MEM A DOQ<46> MAKE_BASE-TRUE — =MEM A DO<43> 2 = 4011 MEM B DO<46> MAKE_BASE-TRUE B DO<46>
79 11 MEM A DO<45> VAKE BASETTRE — =MEM A DO<45> 2 70 11 MEM B DO<45> VAKE_BASE-TRUE B DO<40>
70 11 MEM A DQ<44> MAKE_BASE-TRLE — =MEM A DQ<41> . 70 11 MEM B DO<44> MAKE_BASE-TRLE B DO<45>
70 11 MEM A DO<43> MAE_BASE-TRLE — =MEM A DQ<47> 27 70 11 MEM B DQ<43> MAKE_BASE-TRUE B DQ<47>
70 11 MEM A DO<42> MAKE_BASE-TRUE — =MEM A DQ<42> - 70 11 MEM B DQ<42> MAKE_BASE=TRUE B DO<42>
70 11 MEM A DQ<41> VAKE_BASESTRUE — =MEM A DO<40> 2 70 11 MEM B DQ<41> MAKE_BASE-TRUE B DO<41>
70 11 MEM A DQ<40> VAKE BASESTRUE — =MEM A DQ<44> z 70 11 MEM B DOQ<40> Rl S TRE B DO<44>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 6 -> DIMM A DS 6 CPU CHANNEL B DQS 6 -> DI
7911 MEM A DOS N<6> — =MEM A DOS N<6> z 7011 MEM B DOS N<6> B DOS N<6>
7011 MEM A DS P<6> MAKE_BASE-TRUE — =MEM A DOS P<6> 2 7011 MEM B DQS P<6> MAKE BASETRUE B DOS P<6>
MAE_BASE-TRLE — =MEM A DMWk6> . MAKE_BASESTRUE B D\VK6>
1 o vEM A DO<ES> — -MEM A DO<51> - [ .. vEM B DOs5> B DO<54>
= 011 MEM A DO<54> VAKE_BASESTRUE — =MEM A DQ<54> 2 = 511 MEM B DO<54> MAKE_BASESTRUE B DO<55>
70 11 MEM A DQ<53> VAKE_BASE-TRLE — =MEM A DOQ<49> . 70 11 MEM B DO<53> VAKE_BASESTRUE B DO<53>
79 11 MEM A DO<52> VRKE BASETTROE — =MEM A DO<53> P 70 11 MEM B DQ<52> NRKE_BASESTRUE B DO<49>
7011 MEM A DQ<51> VAKE BASETRUE — =MEM A DQ<50> 2 70 11 MEM B DQ<51> VAKE_BASE-TRUE B DO<51>
7011 MEM A DO<50> VAKE BASETTRUE — =MEM A DO<55> 2 70 11 MEM B DQ<50> VAKE BASETTRUE B DO<50>
70 11 MEM A _DQ<49> VAKE_BASESTRUE — =MEM A DO<48> 2 7o 11 MEM B DO<49> VAKE BASETTRUE B_DO<48>
70 11 MEM A DQ<48> MAKE_BASE=TRUE — =MEM A DQ<52> - 70 11 MEM B DQ<48> MAKE_BASE=TRUE B _DO<52>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQSs 7 -> DIMM A DS 7 CPU CHANNEL B DQS 7 -> DI
76 11 MEM A DOS N<7> — =MEM A DOS N<7> . 76 11 MEM B DOS N<7> B DOS N<7>
70 11 MEM A DQS P<7> MAKE_BASE-TRUE — =MEM A DQS P<7> - 76 11 MEM B DQS P<7> MAKE_BASE=TRUE B DOS P<7>
MAKE_BASE=TRUE —  =MEM A DMk7> . MAKE_BASE=TRUE B DMk7>
1 . MM A DO63> — -MEM A DO<58> 2 J_ 7o 11 MEM B DQ<63> B DO<56>
= 01 MEM A DO<62> MAKE_BASE-TRUE — =MEM A DO<59> 2 = . . MEM B DO<62> VAKE_BASE-TRUE B DO<59>
7011 MEM A DQ<61> VAKE BASESTRUE — =MEM A DQ<60> 2 70 11 MEM B_DO<61> VAKE_BASE-TRUE B DO<61>
70 11 MEM A DO<60> VAKE BASETTRUE —  =MEM A DO<57> z 70 11 MEM B_DO<60> VAIE_BASETRUE B_DO<60>
79 11 MEM A DO<59> VAKE BASETTRE — =MEM A DO<63> 2 70 11 MEM B DO<59> VRKE_BASE-TRLE B DO<63>
79 11 MEM A DO<58> VRKE BASETTROE — =MEM A DO<62> P 70 11 MEM B DO<58> NRKE_BASESTRUE B DO<58>
70 11 MEM A_DQ<57> VAKE_BASESTRUE — =MEM A _DQ<61> 2 70 11 MEM B DO<57> MAKE_BASE-TRUE B_DQ<57>
79 11 MEM A DO<56> VAKE BASETTRE — =MEM A DO<56> 2 70 11 MEM B DO<56> VRKE_BASE-TRLE B DO<62>

NOTE:

MAKE_BASE=TRUE

MAKE_BASE=TRUE

| vybri dge does not use DM signals per doc 460452 CR SFF DG Section 2.6.14

SYNC _DATE=02/ 15/ 2011}

DDR3 Byte/Bit Swaps

d} Appl e I nc.
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Page Not es

Pover aliases required by this page:

- =PPIVS_S0_MEM B

- =PPLVS_S

- =PPOVT5_SO_MEMVTT_B

- =PPSPD_SO_MEMB (2.5 -

339

Signal aliases required by this page:

- =12C_scoi M saL

- =12C_Scoi MB_SDA

BOM opti ons provi ded by this page:

(None)

7 =PPSPD SO MEM B

7, =PP1V5_S3 MEM B

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

SYNC _DATE=02/ 15/ 2011}

051-9058 | D

6.0.0

+ C3110 + C3111 1 C3112 + C3113 + C3114 + C3115 + C3116 + C3117 1 C3118 + C3119 + C3120 1 C3121 1 C3122 1 C3123
—— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF
— 20% 20% —— 20% — 20% —— 20% —— 20% —— 20% —— 20% —— 20% 20% —— 20% —— 20% —— 20% —— 20%
1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1ov 1oV
2 Cerw 2 Cerw 2 Cerm 2 CceRM 2 Cerw 2 Cerw 2 Cerm 2 Cerm 2 ceRM 2 Cerm 2 Cerm 2 Cerm 2 Cerw 2 Cerm
402 402 402 402 402 402 402 402 402 402 402 402 402 402
31 PPOV75_S3 MEM VREFDQ B =
* C3130 * C3131
—)—2.20F ——o0.1F
OM T_TABLE
OM T_TABLE J_ . .
T 3 O DY 4
73 KEY 74 - 5 o Vs 2 6 :NEM . <D =
u I NEM B_CKE<0> O CKED CRET & MEM B CKE<1> am e e Ele:im =NEM B_DQ<0> o DQO RTI l:(BC =MEM B _DQ<5> D 8
s | 5 voD VDD o | 76 20 By =VEM B Doc1> L D'e'] CAL vsso | ¢
77 78 9 * 10 =
NCx——o NC Al50 NMEM B A<15> Yans R o Vss 33100 DQS0* (5, =MEM B DQS N<O> ao =
11 E MEM B BA<2> 79 o) BA2 J3100 A14C 80 MEM B A<14> @ 11 79 28 E =MEM B _DMEO> 11 o) DMVD DQGOC 12 =MEM B_DQS P<0> @ 28
8215 VDD  FrR-Bes VDDl ®2 13 [ Jvss PR yss | s
1 TRy MM B Acize 8 1oA2/BC 2R Allo | 8 NEM B Ac1l> amu 20y =MEM B CO2> 5 | 5 e w DB 10 -VEM B DQ<6> ao
1 - NEM B_A<9> 85 o A9 E AT 86 NEM B A<7> qam e 2B =MEM B DQ<3> 17 o DB b DQ70 18 =MEM B DQ<7> D 2
87 o) VDD 0 E VDDC 88 19 o Vss U.) - VSSC 20
11 [Ty MEM B A< : o A8 E - A6 Z: MEM B A<6> am e 28 Ry =MEM B DO<B> 2; o DB ~  D2g : =MEM B DO<12> Vem X
1 [ NEM B _A<5> o A5 A4C NEM B A<4> Yo EERA] 8B =MEM B_DQ<9> o DQO DQ13C =MEM B _DQ<13> D 28
% 1o VDD VDD 24 2 1o Vvss VSS o128
11 E MEM B A<3> : o) A3 AZC Z: MEM B A<2> @ 11 79 25@ =MEM B DQS N<1> Z o DQS1* DMlC iz =MEM B DMk1l> @ 28
1 - NEM B A<1> o Al AOC MEM B_A<0> qam e 20 B =MEM B _DQS P<1> o DQS1 RESET* o VEM RESET L ) 20 27
% | 5 voD VDD | 100 a1 | 5 vss vss o | 22
1 - MEM B CLK P<0> 101 o CKo CKlp 102 MEM B CLK P<1> am e 2D =MEM B_DQ<10> 33 o Do DQL4 o, 34 =MVEM B DQ<14> ao =
u MEM B _CLK N<O> 103 o CKO* CK1* 104 MEM B CLK N<1> qam e B =MEM B DQ<11> 35 o DQL1 Dqlsc 36 =MEM B_DQ<15> D
105 | 5 vOD VDD | 106 a7 | 5 vss vss o |
1 - NEM B_A<10> 107 o A10/ AP BAlG 108 NEM B BA<1> qam s e 2B =MEM B_DQ<16> 39 o DQL6 DQQOC 40 =MEM B_DQ<20> ao
11 E MEM B BA<O> 109 o) BAO RAS* o 110 MEM B RAS L @ 11 79 25@ =MEM B _DQ<17> 41 o) DQL7 DchC 42 =MEM B _DQ<21> @ 28
w | 5 vop VoD o | 12 4 | 5 vss vss o |
1 [y MEMB Ve L E: o VE S0* 6 i: MEM B CS L<0> am e 26 BTy =MEM B DOS 2> :i o Das2* VP :: =VEM B Dve2> am =
11 NEM B CAS L CAS* OoDTO0 NEM B_QDT<0> 11 79 28, =MEM B _DQS P<2> DQs2 VSS
o ur g VDD VDDg A8 A <@ 49 g vss quzg 50 —MEM B DO<22> ao
1 [y MEM B A<13> 119 o AL3 Tl 120 MEM B ODT<1> Yen:s IR Ele:im =MEM B DOQ<18> S1 o bais D230, 52 =MEM B_DQ<23> Ve:im X
1 MEM B CS L<1> 121 S1* NC liém 28, =MEM B DOQ<19> S3 DQL9 VSS S4
et 123 o o 124 < 55 ° 9 56 =MEM B DQ<28>
o VDD VDDC o VSSs DCQBC DQx: D ¢
NCxE+o TEST VREFCAG | 126 28 By MEM B DO<24> 57 | 5 D4 DER9 | 58 =MEM B DQ<29> D
127 | 5 vss vss o | 120 20 By =MEM B CO<25> s | 5 DQes VSS o| o
26 By =MEM B DO<32> 129 | 5 DQB2 DQB6 | 130 —MEM B DQ<36> o Lo PORVES) DQB3* {2 =MEM B DQS N<3> o
25 (B =MEM B_DQ<33> 131 o) D®B3 DQ37C 132 =MEM B DQ<37> Ve m X 28 [T =MEM B_DMe3> 63 o DMVB DQG3C 64 =MEM B _DQS P<3> ao
133 O VSS VSSC 134 65 O VSS VSSC 66
28 LB =MEM B _DQS N<4> Ei o DQs4* DM‘C E: =MEM B _DMe4> Yau Bl Ele:im =MEM B_DQ<26> :; o) DQR6 DQ;()C jz =MEM B_DQ<30> D 28
28, =MEM B _DQS P<4> DQs4 VSS 28, =MEM B DQ<27> DQR7 DQRB1 =MEM B_DQ<31> 28
la:m o0 12 T e B bocsss D —0 o e
o VsS DB8 o - <D > o VsS VSSo
25@ =MEM B _DQ<34> 141 o) D®B4 Dqggc 142 =MEM B _DQ<39> @ 28 RKEY.
20 (By—=MEM B D035 143 | 5 D@5 VSS o | 14
145 Lo Vss D44 | 146 =MEM B DQ<ad> ao =
25@ =MEM B_DQ<40> 147 o) D40 Dqlsc 148 =MEM B _DQ<45> @ 28
28 =MEM B DQ<41> 19 1 5 DAL VSS o | 150
@ 151 O VSS ms* C 152 =MEM B _DQS N<5> @ 28
2 “MEM B DMKS> 153 o DV6 DQS5 154 =MEM B DQS P<5> D 2 < —
155 | 5 vss VSS o | 158 = =
26 (B =MEM B DOcaz> 157 | 5 DQ42 DQU6 | 158 =MEM B DQ<46> D
28, =MEM B _DQ<43> 159 D43 D47 160 =MEM B _DQ<47> 28
da:nt T2 o e
28, =MEM B DQ<48> 163 | ~ DQ48 DB2 | 164 =MEM B DQ<52> 28
= G 5 T3 oo g —vew 8 oose @@ 2
D 207 [ 5 vss VSS o | 168
28 LB =MEM B _DQS N<6> 169 o) DQS6* DNBC 170 =NEM B_DMk6> Yo B
2. ~MEM B DOS P<6> 171 DQS6 VSsSs 172
< 173 g VSS DQSAg 174 =MEM B DQ<54> D
Ela:im =MEM B_DQ<50> 175 o) DQB0 Dqssc 176 =MEM B_DQ<55> Vem X PPOV75_S3 MEM VREFCA B 31
2. —MEM B DO<51> 177 | 5 DQB1 VSS o | 178
< 179 o Vss DQB0 180 =MEM B_DOQ<60> D 8
2 —MEM B_DO<56> 181 o DX®6 D61 182 =MEM B DO<61> D 28 * C3135
28, =MEM B_DQ<57> 183 o DB7 VSS o 185 f— fwzu:
D 185 * 186 =MEM B DGS Ne7> peiid
o VsS BB o D : o
= [ =MEM B_DMk7> 187 o DMV DQs7C 188 =NEM B _DQS P<7> CED = 40z-LF
9 | 5 vss VSS | 190
28, =MEM B_DQ<58> 191 o DQB8 D@QC 192 =MEM B _DQ<62> 28 l
= G w12 os opa o] v @ - 1
D 195 [ 5 vss VSS o | 1%
MEM B_SA<0> 197 |  SA0 EVENT* o 198 NEM EVENT L o 27 4 40
199 200 -
©O VDDSPD SDAQ =12C SODI MVB SDA ED " -
VEM B SAcls 201 | §sm ol 22 P - Expansi on" (bottom sl ot
203 VTT VIT 204 =PPOV75_SO0 _MEM VIT B 7
O O
'R3141 2515 MiG PIN MIG Pl NO-4—228
Tok 207 208
m o O MG PIN. - MIG PIN 05— 1 C3150 C3151 1 C3152 1 C3153
o O MIG PIN MIG PINO 1UF 1U) 1UF ——1uF
211 212 10% 10% 10% —— 10%
, 402 o MIG PIN MIG PIN o 10V 10V ov 10V
? e ? e ? e ? R DDR3 SO DI MM Connector B
d} Appl e Inc.
SPD ADDR=0xA4( V) / OXAS( RD) ®
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SD Card Connect or

SD Not
CAESAR- |V Card Det ect

I nserted, CARD DETECT is OPEN.
i's progranmmabl e,
but a Silicon bug nakes the active

hi gh case unusabl e.

516- 0225
CRI Tl CAL
J3300
SD- CARD- K19- K24
CRI TI CAL F-RT-TH
L3300 I ]vss
47NH 1. 30HM 6| o
o |vss
52 sory—SDCONN_CLK R3379 33 1 AAN,25% 1/16W ME-LE 402 SDCONN_CLK_R il Y Y L2 SDCONN_CLK R L 95 |ak
52 35 (T} SDCONN_CMVD R3361 33 1 AN\ 2—5% L/ 16W VE-LF 402 SDCONN_CMD R 0402 45|
o2 30 L@y SDOONN_DATA<0> R3371 33 1 AN\ 5% 116w VE-LE 402 SDOONN R DATA<O> 14 |oato
52 36 CEy—SDOONN_DATA<1> R3372 33 1 AANZ—5% 116w VE-LE 202 SDOONN R DATA<1> 9 5 [pat1
52 36 LB SDCONN_DATA<2> R3373 33 1 ’\/\/\/2 5% 1/16W ME-LF 402 SDCONN_R_DATA<2> 9 o |pat2
52 36 CEy—SDCONN_DATA<3> R3374 33 L AAN,Z—S% U 16W NE-LE 402 SDCONN_R_DATA<3> 15 | cor oata
52 36 LAY SDCONN _DATA<4> R3375 33 1 /\/\/\/2 5% 1/16W ME-LF 402 SDCONN_R DATA<4> 10| o | paT4
52 36 Py SDCONN_DATA<5> R3376 33 L AAN,2 5% 1/16W ME-LE 402 SDCONN_R_DATA<5> 1] 3 |pats
o2 30 (A SDCONN__DATA<6> R3377 33 1 ANAZ—5% 1 16W NE-LE 402 SDCONN_R_DATA<6> 12 5 |oats
52 36 LB SDCONN_DATA<7> R3378 33 1 ’\/\/\/2 5% 1/16W ME-LF 402 SDCONN_R_DATA<7> 13| o |paT?
SDCONN_CARDDETECT L 14
30 0T} O |CARD_DETECT_sSw
= O [CARD_DETECT_GND
s (T} SDOONN_WP 18 5 |WRI TE_PROTECT _SW
0 =PP3V3 SO SW SD PWR 45 |voo
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF 17 3 SHLD PI N
Place near attr for series resistors: 1 C3373 1 C3375 1 .C3377 1 C3379 1 C3381 1 C3371 1 C3370 18 5 [sHLD_PIN
PLACE_NEAR=U3900. 21: 5MV| —— 10PF —_— 19PF —— 10PF 19 5 |SHLD PIN
PLACE_NEAR=U3900. 26: 5SMM 2 2% 2 &L 2 &L 29 5 |SHLD PIN
PLACE_NEAR=U3900. 25: 5MM 0201 0201 0201 0201 0201 0402 402 L
PLACE_NEAR=U3900. 24: 5SMV
PLACE_NEAR=U3900. 23: 5SMV
T oo 22 NCSTUFF NCSTUFF NCSTUFF
Al o 1 C3374 1 C3376 1 C3378
PLACE_NEAR=U3900. 53: 5MM —— 10PF —— 10PF —— 10PF
PLACE_NEAR=U3900. 54: 5SMV T, 2% T, 2% T, 2%
PLACE_NEAR=U3900. 55: 5SMV 0201 0201 0201
SD Detect & Reset Logic
SDCONN_DETECT Debounce, |nversion, Detect-Changed PCH GPIO Latch Grcuit
Converts SDCONN from active-low | evel signal to active-high pul ses.
7 __=PP3V3 S4 SD HPD " Mist STUFF R3312 and NOSTUFF R3314
when R3311 is NOT STUFFED.
R3314 and R3312 nutual ly exclusive
C3310* . to bypass reset |ogic
R3311 and R3310 nutual ly exclusive 11% 9| CRITICAL R3315
to control effect of =ENET_RESET_L Ry 2 VDD %&K
on DET_CHANGED# | ogi c. 402-1 16w
U331l , h0a"F
= SLGEAAPO26V
TDOFN
ENET_LOW PVR R3314
36 24T RST | RST.OUT*| 4 SLG ENET RESET OUT L A RA 2 ENET RESET L oD o e
R3311 Loac 5%
_ 0 1/16W
_> From PCH GPI 0 24 [T =ENET RESET L 1 /\/\/\/2 SLG ENET RESET IN L DET CH EN| 6 SD DET CH EN L NEZ)EF
%
7 |DET_IN - N ‘ N
1;;?{‘/ T ), (03) N SDCONN STATE C GE SMC . > To Isolation CGrcuit (then to PCH GPIQ) & SMC
DET_CHNGD*
-> From SD Conn soprry—SDCONN. CARDDETECT L ) L ) W\ I~ (| 8 SDCONN DETECT L oo 5 -> To ENET Chip
(Low active) DE DE%L L oer_aur|
1 1 -
1 1 T
R3310 R3316 o R ' R3317 | R3312
5% 5% I - 10K 0
1/16W 1/16W S 5% 5%
M- LF M- LF 1/16wW 1/16wW
Y52 , 402 ) Jir b block i's 20 i nal
NOSTUEF 2 DLY bl ock is 20nms nonmi na
L 1 = 1 NGSTUFF Wen ENET_LOWPVR deasserts, RST_OUT#
- - - deasserts for >80ms, then asserts for

SD Card 3.3V Overcurrent Protection

TPS2065-1 (1.0A linmit) has active |oad discharge so R4810 is NOSTUFF.

10ms regardl ess of nbve RST_I N# state.
Ot herwi se RST_OUT# fol |l ows RST_I N#

1O 716 17 18 19

CRI TI CAL
U3300 =PP3V3_S0_SW SD PWR -
TPS2065- 1
- DCA 2 fino BN ourof &
'—=PESV3 S0_SDCARD  shn our |7 )t I PP3V3 SO SW SD PWR
CUFZB—I MAKE _BASE=TRUE
M N _CI'NE W DTH=0.4 nm
M N NECK_W DTH=0. 2 nm
s ENET CR PWREN 4 leN 5 NOSTUFF VOLTAGE=3. 3V
o S I
CRITI CAL R3300
THM 47K =PP3V3 S0 PCH GPl
1 C3300 1 C3301 GND__PAD 5% =
—— 10UF =0 1UF ] -|353S3004 wasw
0 —_ o 402 1
2 SR 2 38k cervi R3301
603 0402 10K
5%
n 1/ 16W
M- LF
J_ 4022
L R3302
SDOONN_OC L_R 1A 2 SDCOWN OC L
5%
1/16W
ME-LF

SYNC DATE=11/03/ 201

SYNC NMASTER=YONAS J30
e

SD Card Connect or

d} Appl e I nc.
®
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NOTE: Must not enable nore than two SO DI MM nar gi ni ng
_ buffers at once or VRef source may be overl oaded.
, _=PP3V3 S3 VREFMRGN
T VREFDQ LDO_DAC
R3418 &7 7 _=PPVIT_S3 DDR BUF R13403
00 PLACE_NEAR=J2900. 1: 2. 54nm
SHORT 10mA nmax | oad 2 =
PP3V3 S3_VREFMRGN DAC
— NN\ Ao W T 3 e
NoE M N-RECK-W DTHEO, 5
% VOLTAGE=3. 3V DDRVREF_DAC
402 CRI TI CAL PPOV75_S3_MEM VREFDQ A 27 31
W N_LLNE W DTFEO. 3 mm
DDRVREF_DAC REFDRQQAL;%O DAC| M NRESC W ETr=0. 2 m D
L)DU34OO VREFMRGN DO SODI MVA_BUF 133
15 [>—=12C VREFDACS sCL SCL e VOUTALL VREFMRGN_SCDI MVA DO yiew  PRACENEARER3403. 2: 1mm
NELLF
15> 2C VREFDACS SDA 7spa X vourslz VREFMRGN_SODI MVB_DOQ 02
wn
da0 g voutcls VREFMRGN _SODI MVB_CA
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R I-gz—mv% - v qomT29_R2D_C P<1> 10 | prr1_ 1207 F] o [PRra 207 p| A8 T29_RPD_C P<3> o - T29 Host (1 of 2
DP_T29SNK1 p<3> 1 DP T29SNK1 b s @m129 R2D C N<l> A8 | PRT1_T29T_N PRT3_T20T_ N A6 T29 R2D C N<3> o
<3>
e 10F | 2% 358, = o s 129 _D2R P<1> B | prT1_T29R P|C © | PrT3_T2or p| C16  T29 D2R P<3> ame d} Appl e | nc. 051-9058 | D
w s o DP_T29SNK1_M._C N<3> C3637 DP_T29SNK1 M. N<3> . w o 129 D2R Nel> % prrs _resr w3 B| prrs_moony CIfT20 DR Nea> am: = o 6.0.0
10% 16 . .
0. 1UF |><5R BRI s O $§g Iiggi> i T29_1_LSEO T29_3_LSEq X T29 LSEO<3> oD ¢ NOTI CE OF PROPRI ETARY PROPERTY:
7 <1> T29_1_LSCE H T29 LSOE<3>
o oary_DP_T29SNK1_AUXCH C P C3638 1 DP_T29SNK1_AUXCH P ., u B = L T20-3LSCE <Tm* PR ETH PR BRI RBEES N ® T
1UF 11 38R cemn o @y 2C T29 SDA F3 | 129 spa NOTE: All unused LSCE/ EO pairs should be aliased 17 WA NTA/N TH S DOCLVENT | N CONFI DENGE 36 OF 109
DP_T29SNK1_AUXCH C N C3639 1 DP_T29SNK1_AUXCH N . 12C T2 F5 g ' ; NOT TO REPRODUCE
o @——|0 T I_mv_mv—xsélm 5 6 o 2C T29_SCL T29_scL together. Other signals okay to float (TP/NO . |l N 1o e o o 1T N WioLE R PART
1V ALL RI GHTS RESERVED 33 O: 86
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Current

7

EDP:

=PP3V3_T29_RTR

7 33 35

CRITI CAL 135 mA (Si ngl e- Port)
=PP1V05_T29_RIR OM T_TABLE 152 mA (Dual - Port)
2100 mA (Single Port) . M | veeipo U3600 veesps | H7 C3744 1| C37431| C37451 1C3746 |1 C3747 EDP: 200 mA
2250 mA (Dual Port) HL1 | vecipo T29 veeaps [ M 1}é§ - 11'~§§ - 11'~§§ — équF équF
3000 mA C37001| [1C3705 [1C3706 [1C3707 [1C3708 |1C3709 HI3 | vocapo FCRGA vocss [ KT e & & 2 GV 2 G
topF L L 1o T LIor LI LIUr L IUF K9 | vortpo (SYM2 CF 2) o' o' o' &5 &35
o ogz 2 Oé\g 2 %é\i, 2 %é\i, 2 %é\i, 2 Oé‘{, K11 |veeipo vocsPs 20 | 22
b T K13 | voro vocspa_T29 | Gl2 1
m""; VCC1PO =
l l M3 xgiig VCC3P3_DP_RX1 2;
1 1 1 1 1 1 VCC3P3_DP_RX1
cgor:] o [ [z s Jraana | PR o e} corsaa] carsp ] careg | cargo:
ST TR TR T TR TR ] VCcio-Pe 8 vera oo [ T G b s
533 402 402 402 402 . 702 B8 | vecamo ne S SEEGXI SEEGXI SEEGXI SEEGXI
E10 | vecipo_PE
= E12 | yecipo_pE L
Gl4 | vocipo_PE =
R8 | vDD1PO_DP_RX1 VDD3P3DP_PLL | P13
% VDD1PO_DP_TXRX
1C3720 (1 C3721 |1 C3722 R12 | vDD1PO_DP_TXRX C37601:
o /% — 1% =
S % S % S 6o%y VN
5™ M 5™ oY
L3730 = L3770
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A
1 2 PPJI;‘V'\(I)S T%?ESVIQDD"'“DPPLL Ri4 | voD1PO_DP_PLL VCC3P3_DP_TXRXBI As |_P15 PF’3k‘V'§ TZE?%%PQBI mAnS 1 2
0402 — -4 m - -4 mm 0402
g P e
T, &% 35 | ves Ve 7 ggg%’;—
M J10 | yss vssop |_T9 2055 0H
L 312 |yss vsspp | T11 L
= J14 | yss vesop |_T15 =
L8 |vss vssop |_T17
L10 | yss vespp |_Vi7
L12 |yss vssop | WM
L14 vss vsspp | V6
N8 | yss vsspp | V8
NLO | yss vsspp | WO
N12 |yss vsspp | W2
NIZ | yss vesop |_ Vi
vsspp | Y1
o1 vsspp |_AA2
B3 xz::g ) vsspp_pLL | T13
BS | vsspE vsspe |_F9
B7 | vsspe 6 vsspe |_F11
B9 | vsspe vsspe | _F13
Bl1 | yvsspe vsspe |_F15
B13 | ysspe vsspe |_F17
B15 | vsspe vsspe | _GL8
B17 | vsspe vsspe |20
B19 | ysspe vsspe | 116
C18 | vsspe vsspe | J18
0 | ysspe vsspe | 120
DL | ysspe vsspe | _L16
D3 | ysspe vsspe | _L18
D5 | vsspe vsspe | 120
D7_| vsspe vsspe | _N16
D9 | vsspe vsspe | _N18
D11 |ysspe vsspe | _N20
D13 | ysspe vsspe | _R18
D15 | vsspe vsspe | _R20
D17 | vsspe vsspe | Y18
E18 |ysspe vsspe | Y20
E20 | ysspe vsspe | W8
F7_| vsspe vsspe | V20

nunbers from Vendor

sl i de (<REDACTED> power

measure 1.ppt),

enumi | ed 6/21/2010, TDP @ 90C.

SYNC MASTER=K90| M_B

SYNC DATE=02/ 15/ 201

T29 Host

(2 of 2

d} Appl e I nc.
®

051- 9058

6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

I'l NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

37 OF 109
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P t
age Not es S 090e:
Power aliases required by this page: CRI TI CAL xdzg gi; ;?0\1/2\/ T2 9 1 5V BO OS t Re g U I a.t 0 r
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y Vgs(t hy! 11 av CRI Tl CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 Rgs(on): 46mohm @ 4. 5V Vgs T29BST. Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) —PPVI N SW T29BST ST8409D8 Ginax):  3.7A @70C 9
- =PP3V3_T29 FET (3.3V FET Qutput) S e 13V I mout S 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL : put ® . PPVI N T29BST . 1 2, T29BST BOOST
- =PP1V05_T29_P1VO5T29FET (1. 05V FET Input) fc';f‘”gess required < o *of« FRERR- - 35" 29BST. Y | T29BST: Y PCVBO63T- 100M5 BFEES: 35
- =PP1VO5_T29_ FET (1. 05V FET Qutput) © T29BST: Y T29BST: Y 1271 yalt age not specified here C3180%9 1 C3180%% 1 B LRI
1 S . i
Signal aliases required by this page: R3§7%9 13880 o T29BST: Y 0% W1 129851 le\ngéST_ v CRI TI CAL
- =T29_CLKREQ L o 2 —— Qp,tUF R3891! o o ; T29BST: Y
18 10% - 8 8 R3889" A
- =T29 RESET_L zbgz 2 8 200K 5 ol M R 0 52123
BOM options provided by this page: T29BST PWREN DIV L ig%‘/ L N CRITI AL %1?;\2\/‘} [DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. T20BST: Y <R12> T20BST Y 402, .
N T29BST EN WVLO 25 EN UDVLO N SNS1 6 PLACE_NEAR=C3897. 1: 2 nm
R3881! u3890 T29BST_SNS2 895
330K sSNs2|_3 .Y
1B T29BST | NTVCC 2 v N %%5%(0 562
zb}zévz T29BST_VSNS_RCHA O T29BST, VBNS
1 1%
T29BST_PWREN T29BST_VC 30 lve > L :
PP T20BST: Y
SSNBK15A(£\§A(I)DEE 119 ne " R3895!
D
APE | ols T29BST_RT 33 |gr 35 [ §3888 137K =PP15V_T29_REG ,,
T29BST: ¥ | 1y 26 = 2 s —
H T29BST_SS 32 |ss 2 iy <ri22| TTzsmsTV TrzsesTv Yout = 18.3V
# o ToOBST FEX 1C3895 | [1C3897 | Max Current = 0.8A
TP : : 34 ™ T’ | =1/ | Freq = 300KHz
o rs TBT_A_HV_EN J29BST: v T29BsT: Y'29BST: ¥ T29BST: Y SvNe NO STUFF T29BSTY | " oy | T2 8 cern | T €A =
= R3892 13893  R3894 1 C3894 1 C3889 R3896 1206 1206
—— 04,Q033UF - G0 —— Q4,33UF _SAD_ __aD —— 1Q0PF "9or2 [T29BST. Y | [T29BST: Y T29BST: Y
tapy 2 1500 B T 2 ik wipls 638961 |€38981| |1C3899
2402 0402 4025 < (NN EIEIEIGIEIE] 0. 40;2 4.7 E:: 4.7 5:: 2 0/()():]_U':
<R2> GND_T29BST_SGND X7R-Cé \I)Z X7R—Cé \I)Z 2 xgg CERM
WLO(falling) = 1.22 * (RL + R2) / R2 W RERERR- W BFFES.: 35 1206 1206 0402
WLQ(rising) = WwLQfalling) + (2uA * R1) a SG\D
; SN shorted to — * J_
. . WLO = 4.55V (falling), 4.95 (rising) povieriale Vout = 1.6V (1 + Ra/ Rb)
si de package, =
Supervi sor & CLKREQ¥ |sol ation W meae Dacks
, =PP3V3_S0_T29PWRCTL
=PP3V3_T29 RTR ;. T29BST: Y
U 888 T29BST: Y
C§8100 1 a| CRITICAL ['R3807 o VBN 7 FEAPE 1R3888
Pl atform (PCl e) Reset ' é T VDD 100K t— 270K
X2 U3800 Low " Sow
2 D =T29 RESET L 402 SLHAAPO16V 5402 1S G2 Max Vgs: 10V 2201
o PP1V0O5_T29 T29BST_SHDN DI V.
2
R380 = T29BST: Y :
L3 'R3887 alo,, CBBES
1
Open-Drain GPl O Hlebgvl ée},z%?/ ;' SSVBNS7FEAPE
T29_RESET L w
w0 o TBT_SW RESET_L OV =60 me 3 20 =2 ,¥61 —lm
TBT_PWR EN 6 [N aEIEE
B _ =T29 CLKREQ L 33 = L SMC DELAYED PWRGD
1 @ 1BT_CLKREQ L glar G—' o 7 = 120 CLKREO [SOL_L yan] 1 SMC_DELAYED_PWRGD 24 45 46
Pul | -up provi ded by SB page. an R WE_BASES ZUE =
[le] o
3.3V T29 Switch
u3810
, _=PP3V3_S0_P3V3T29FET TPS22924 =PP3V3_T29 FET _,
A2 Al Max Current = 2A (85C)
B2 |J\VIN  vout([ B1
CRI TI CAL u3810
1 2
C38119 1 N QD Par t TPS22924C
1! %) -
SEL%X ;r 3 Type Load Switch
R(on) 18. 3 nthm Typ
@2.5V 24 nmChm Max
R3816*
%,
1
Hthbgvz
TET PWRENRC | 1, 05V T29 Switch
uU3815
, =PP1V05_S0_P1VO5T29FET TPS22920 =PP1V05_T29 FET ,
A2 Al Max Current = 4A (85C)
B2 Bl
VI N WA
) oo 12 u3815
C38117";> 1 OSRI TICAL Part TPS22920 SYNC_VASTER=KOO0I _NLB SYNC DATE=02/ 15/ 201
P o Type Load Swi teh T29 Power Support
=]
0 a R(on) 8 mthm Typ 051 9058
@1.05v 11.5 mthm Max -
NO_STUFF d} Appl e I nc.
C38161 1 o 6.0.0
11L§5 _— NOTI CE OF PROPRI ETARY PROPERTY:
gii \/) 2 THE | NFORMATI ON CONTAI NED HEREI N | S THE
6”3' PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
1 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 38 OF 109
=3 11 NOT TO REPRODUCE OR COPY I T
VA mars st TR PR35 OF 86
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BCMb7765 ENET SR pins are internal 1.2V switching regulator. See note for SR DI SABLE bel ow.

I f disabled: Ckay to float VDD, VDDP & LX pin. VFB nust always connect to =PP1V2_S3_ENET_PHY.

I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Special Star routing needed on these pins. Decoupling on Pg 37.

=PP1V2 ENET PHY n
???mA (1000base-T, Caesar V)
71 36 24 7_=PP3V3 ENET PHY
281 1 -T 1
81mA (1000base: max power, Caesar |V) VDD for Card Reader 1/0O
s_=PP3V3R1V8 ENET LR OUT
CRI TI CAL ENET_SR LX 7
L3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHM 0. 5A — ENET SRVFB = 5 CRITI CAL
L3920
1 Y 2 PP3V3 S3 ENET PHY XTALVDDH FERR- 600- OHM 0. 5A
M M NREGW BTG, 2 1 P
ey 3900 JEELV2 ENCT PHY_AVDOL !
0. 1UF M N_NECK_W DTH=0. 2 mm M
10% VOLTAGE=T. 2V
X7R-CERM 2 C3921 ¢t 1 C3920
CRI Tl CAL 0402 0.1UF —/— ——4.7UF
13905 1 10% 10%
FERR- 600- OHM 0. 5A = xrR- iR 2 2 SoRcerm CRITI CAL
0402 603 L3925
1 Y 2 PP3V3 S3 ENET PHY BI ASVDDH FERR- 600- OHM 0. 5A
M M N-REGKW DTH-0, 2 = PP1V2 ENET PHY PCIEPLL 3 2
NECK ) 2 mm L
TAGE=3. 3V 1 C3905 ™M N LT NE W DTH=0. 4 nm r
0. 1UF M N_NECK_W DTH=0. 2 mm M
10% VOLTAGE=1. 2V
2 Xk cerw C3926 * 1 C3925
CRI TI CAL 2 0.1UF —— ——4.7UF
L39 = g %
FERR- 600- OHM 0. 5A - X7R CERM 2 2 X5R CERM CRI Tl CAL
0402 603 L3930
1 Y |2 PP3V3 S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
s M N_REGK W DTHE0. 2 = PP1V2 ENET PHY GPHYPLL 1 Y L2
VOLTAGE=3. 3V R3910* ™ N_LTNE_W DTH0. 4 mm r
4.7K 0. M N_NECK W DTH=0. 2 mm M
506 VOLTAGE=T. 2V
y 16w C3931 * 1 C3930
02, 0.1UF —/— ——4.7UF
18 e
X7R- CERM 2 2 X5R- CERM
= 0402 03
R3940'| |'R3941 ORI T CAL
4. 7K 4. 7K
5% s% 0 S| 5| ~| ]88 | & & 2| s[¢ 38 8 8 8| C3936 * 1 C3935 LR QUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
st et -~ — ~ 0.1F —— —— 10UF the card reader on-chip I/0
=PP3V3 SO ENETPHY B0 e 10% 10%
! 022 2402 AVI VDO é NS AVDDL g v . ooy 2 2 S Connect only to U3900 pin 20.
g 8 Y 2 g X7R- CERM X5R
2 é o | [ S ] 0402 805
C3950 'R3942 = z & ? & ? 3z _  -PP3VSRIVE ENET LR QUT .
1K = @ [ | =
0. 1UF s Current uox 1
81 16 PClE ENET_D2R N 1|2 MW Limiting 5 =
<o ,402  Resistor E
10% Uu3900 PP3V3R1V8 ENET LR OUT REG
PEC %3?3:1 ENET_VMAI N _PRSNT 5% [VVAI N_PRSNT (1 Py BCMB7765B0 TROO_P| 40 ENET MDI_P<0> a7 02 MAKE_BASE-TRUE
o 1 PO E ENET 2R P e S TROO_NL 2L gy ENET MO NSO> (oo ) TS
<< | o1 | PCIE ENET D2R C N @2 |PCE_TXD_N TROL_P| 44 gy ENET MDI_P<1> G VOLTAGE-1. 8V
10% e1| POE ENET D2R C P &= 22 |PCIE_TXD P TRDL_N|_42 ENET MDI_N<1> a7 82
16V 1 — ] 9 1 C3970 1 C3971 + C3972
C3955 Tz s | PCIE ENET R2D P a3 |POERMDP TRD2_P} 48 ENET MD_Pe<2> 37 82 4. 7UF —— 0. 1UF —— 0. 1UF
el | w| POE ENET R2D N - |PCIE_RXD_N T\ g e o ez Y T, 8 Y
51 16 —PCOLE_ENET_R2D C P 1]z - B e TRD3_P|_50 ENET p<3> 47 82 2 X5R CERM 2 xa cerm 2 xR oerw
tow o 10 T PCl E_CLK100M ENET P 2L |PCIE_REFCLK_P TRDB_N|_42 ENET _MDI_N<3> a7 82
C3956 e X 3 -
PEC 395 o 1 D PCl E_CLK100M ENET N -2 |PCI E_REFCLK_N
0402 - a[ GPI OO/ CR ACT_LED*| S =
PCIE ENET R2D C N 1|2 ENET_RESET L 11 |pERST* a > AT X NC
81 16 [T il 82 30 [T - RS (1PD) z IO 1/ LR s -
R3943 % 16 (0T} ENET CLKREQ L - 12CLKREQ (o) GPI O_2/ MEDI A_SENSE| °© - ENET _MEDI A_SENSE oo 2
0 X7R- CERM NOTE: Programmabl e pul | - up/ down
a3 =ENET WAKE L 1 2 0402 ENET WAKE R L 3 KE*
“ Se t 5% - A (@ (1Px)  SD_DETECTigt - SDCONN_DETECT L am
(See note) 1/ 16W SD_DETECT can only be used active | ow due to errata.
e WELF a0 24 [T ENET _LOW PWR - 4 ILOW PWR (i PD) 1Py CR_ LI SDCONN_CVD T o e
_— 21 SDCONN_CLK
Mist isolate from PCle WAKE# i f PHY | BOVG7765 SNB ALK g 6lsvB OK CR_CLK - oo o e
is powered-down in S3/S5. Standard BCVB7765 SMB DATA S0 |SVB_DATA (1rD) CR_DATAO| 25 _ gy SDCONN_DATA<0> & 0 w2
N-channel FET isol ati on suggested. CR DATAL| 24 iy SDCONN_DATA<1> 30 82
BOVB7765 SCLK ——" K_SPD100OLED* - —— <
I'f PHY is always powered then alias o 77 M SO 54 ZC/LEESATAUOO CR_DATA2| 23 g s SDCONN_DATA<2> B %0 o2
=ENET_WAKE_L to PCI E_WAKE L. s -BABTI65 - s CR DATA3| 22 gy SDCONN_DATA<3> 20 82
- - 5 BOVBT765 MBI gy ©51SO LINKLED g - - —— <D
" = CR_DATA4L 52 __ gy S IN_DATA<4> 30 82
26 _BCVB7765 CS L @mp—0|CS*/ EECLK - — <<
5 CR DATAS| 2 _ gty SDCONN_DATA<5> & =
TP _BOMB7765 SPDIOOLED L - 2 |SPD10OLED*/ SERI AL_DO (o) @ CR_DATA6| % _ iy SDCONN DATA<G> D 0 °2
TP _BCMB7765 TRAFFICLED L P 67 ITRAFFI CLED*/ SERIAL_DI (o) = CR_DATA7| 55 gty SDCONN_DATA<7> D © =2
- - -
o 2 D SYSCLK CLK25M ENET ey 18 [XTALI s MB_INS'| %9 g TP CEL M INSL No M (Menory Stick) Insert feature needed.
- 5 |xTALO % |CR.LED*/CRBUS PURL 0 g ENET CR PWREN oD Control signal to light LED or control SD bus power.
NC>x— - CRVP| 57 g SDOONN_WP am e
BCVB7765 RDAC - 38 |RDAC SR DI SABLE| 68 g,  BDV67765 SR DI SABLE R3980 1K LAAAZ
e THRM_PAD r Y 5%  1/16W  M-LF 402
PHY Non-Vol atil e Menory 'R3965 3 l
1. 24K =
ROM cont ai ns MAC address, PCle config 1% BCMB67765 su i -
pports both active-levels for Wp.
info as well as code for Bonjour proxy. st = SR DI SABLE nust be pulled down to use
Required for proper PHY operation. 2402 internal SR IPD has a race condition.
(Requi red ROM si ze TBD)
71 36 24 7 _=PP3V3 ENET PHY =
© 1 C3990
vcc —— 0. 1UF
—— 10%
U3990 2 X9% cerm
AT45DBO11D 0402
SA C-8S1
26 _BCVB7765 SCLK - 2 Sl g BOVB7765 MOSI 36
- ScK ovT -
SYNC _MASTER=J31_M.B SYNC_DATE=06/ 15/ 2011
36 _BOMB7765 CS L > 4 dcs o Mo I'P!!& e
8 o BCMVB7765
L s dver - * ETHERNET PHY ( CAESAR |V)
NOSTUFF
L2 QqRESET* 'R3990 'R3997 1- D
S0 4.7K 47K Appl e I nc. 051- 9058
i i S 6.0.0
? ? NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Pull -down on SO plus internal pull-ups on
" N THE | NFORMATI ON CONTAI NED HEREI N | S THE
other 3 SPI pins configures ENET for the ?yﬁbgééwsmpgégﬁngépkatéﬁm
L Atmel AT45DB011D (1Mbit) ROM If a different | TO M NTAI N THI S DOCUMENT | N CONFI DENCE 39 OF 109
ROM i s used then the straps nust change. Il NOT TO REPRODUCE OR COPY I T
NOTE: ENETM requires Sl pull-down instead of SO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL Rl GHTS RESERVED 36 OF 86
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Page Not es

Power aliases required by this page:

(NONE)

Signal aliases required by this page:

(NONE)

BOM options provided by this page:
(NONE)

Place one of 0.1uf cap close to each centertap pin of transformer

ENETCONN_CTAP

Ji C4000 |1 C4002 |1 C4004 (14006
;EO}'LUF = go}u: — igo}u: ggg}UF
2 3 2 . 2 . 2 -
T o T s T o To
OM T_TABLE =
CRI TI CAL
T4000
02 35y ENET P<0> 1 SM 12 5 ENETCONN P<0>
o2 50y ENET N<O> 2 b 11 s ENETCONN N<O> CRI TI CAL
3 10 ENET_CTAPO RJ% 210'\%(7) 3
™>X —> F-RT-TH
TLA- 6T213HF s
4 9 ENET_CTAP1 .:)"’
02 seq@y—ENET P<1> 5 8 o ENETCONN P<1> S
~ 2
02 seq@y—ENET N<1> 6 3t 7 o ENETCONN N<1> | s 8
RX 4
o
O e AL 10
o
T4001 Lo
02 sy ENET P<3> 1 SM 12 o ENETOONN P<3> J o5
ENET. N<3> 2 ) 11 o ENETCONN N<3> | n
s é = e
=
3 10 ENET_CTAP2 p
X —>
TLA- 6T213HF 514- 0636
4 ° ENET_CTAP3
02 seq@y—ENET N<2> 5 L@ 8 o ENETCONN N<2b
02 sy ENET P<2> 6 7 o ENETCONN P<2pb

<— RX

Transforners shoul d be

m :jr or eg ?E ogposidt e R40%)1 R4007%1 17Rs4002 17Rs4003
sides o e boar
% 2% 5% 5% CRI TI CAL
1 1 16 16
W5, IR AL i 4008
ENET_BOB _SM TH_CAP 1|2
M NERERR- BFFES: 85™n %IO%/;
K
56"
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
15750084 2 FMR, | SO, HALF- PORT, 1000T, 12P, SMD, HF| T4000, T4001 CRI TI CAL

ISYI\C MASTER=K90I| M._B

SYNC _DATE=02/ 15/ 2011}

Et her net Connect or

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

I'l NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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=PP3V3_FW FWPHY 7 38 39 40
138 mA
1 L4130
= 120- OHM 0. 3A- EM
114 m Firewre PHY PP3V3 FW FWPHY VDDA LYY YL
™M N_LT NE_W DTH=0. 4 WV
M NiNED_(7WU|'I—=D 2 M 0402-LF
C4130 4131 * C4132 3| VmeEE Y
1UF —— 1UF —— 1UF ——
10% —— 10% —— 10%
6.3V 6.3V 6.3V
CERM 2 CERM 2 CERM 2
202 202 202
L4110 = 120 053163% EM
- 20- OHMVH 0. 3A-EM = - . 3A-
30 7 _=PP1VO_FW FWPHY 1
25 mA PCle SerDes 17 mA PCl e SerDes
135 mA 1YY Y L2 _ PP1VO FWFWHY AVDD . o PPV FW EVPHY VP25 £ B O (O
owar  MAAIEWERES TN R B
e 1 C4110 1 4111 C4135 * C4136 *
1UF —— 1UF 1UF —— 1UF
10% — 10% 10% = 10%
e 2 G i 2 e
402 402 402 202
110 mA Digital Core OnAVRegP\/:R )
1 C4101 1.C4102 1 C4106 C4141 1 1 C4140
1UF ——1UF 1 0. 1UF 1UF
8% T, 8% 8% g 8%
2 CERM 2 CERM 2 CERM CERM 2 2 CERM
402 402 402 202 402
PLACEMENT_NOTE=Pl ace C4170 cl ose to U1400
PLACEMENT_NOTE=P| ace C4171 cl ose to U1400
o o 4170
2| a| 8| 3] o 8 2| 2| o| 2| 2| 2| 3| o|d|e|d|xlalZ e F|s|sla] 43| e|s g ‘P PAEFWRDCN am e w
0. 1UF || 100 16v x7r cermos02
DD10 ~—— VDD33 ——— ~—VDDH— ~VP~ VP25 VREG PWR 4171 1|2 PCE FWR2D C P am s o
oM T 0. 1UF || 100 16v x7r cermos02
NCx—EL2_JATBUSB CRITI CAL z EﬁRXg $ -l EE Ex zg s
s A2 IATBUSH E_RXDOP| &t
% AL |ATBUSN u4100 PCIE_TXOON 15 g @ POE FWORR C N CA4175 2 ||z POE FWD2R N o i o
FV643E PCI E_TXDOP| N g 0 POE FWD2R C P 0. 1UF || 106 16v x7r cermoaoz
0 =FW PHY DSO F12 IDSO (I PD) NT-2 1 T | _CA176  :||:  POE FWD2R P oo s s
a0 =FW PHY DS1 £12 IDs1 (I PD) NT-3 REFCLKNL_N PCl E_CLK100M FW N 681 0. 1UF | [ 100 16v x7r cermos02
o [ID—=FWPHY D92 - 52.DS2 (IPD) NT-4 i oy REFOLKP[ M0 .  POE CLKIOOM FWP am e w PLASSVEN-NGTERR ace &17% dlase 1o BRS
02 40 EW PO_TPA_N 88 [TPAON
- tum s = oo o oo e 1o s Tox :
02 40 ITPALN NT-20 (1 PU) TDI |12 TP_FW43 TDI
02 40 FWP1_TPA P A5 [TPALP TEST CONTROLLER El PgT " f o V643 TDO ° =PP3V3_FW FWPHY 738 39 40
FW P2 TPA N 8 _[TPA2N -
0By FWP2 TPAN ey B NT-18 (1 PU) VS| TP_FW643 TNVS
w0 FWP2 TPA P A3 ITPA2P 1394 PHY (P ha ° Fw643_LDO
o2 40QgryFWPO TPB N == [TPEON NT-19 (IPU TRST* (ML g  FW643 TRST L R4165" 'R4166
82 40 FWPO TPB P 29 _[TPBOP 10K 10K
02 40 Bry—FWPL TPBN gy 5 ITPBIN (D) 1116w il 16w
e e R e -
10 _=PPVP_FW PHY CPS o oo P —{rPezn FIXVEI 11 - TYPO I N SYMBOL REGOTL REGOLT[ Di2  gu  FW43 REGCTL
10 By EWP: -~ [TPB2P POAER MANAGENENT VAUX_DETECT| EL__ o,  FW643 VAUX DETECT
R4160* 40, EW PO_TPBI 87_[TPBI ASO NT-12 (| PD) /VAUX7D| SABLE| 22 TP_FW643_VAUX_ENABLE
200K 40 39 FWP1 TPBI AS S _[TPBI AS1 NT- 13, (OD) CLKREQN[L2 =FW CLKREQ L 39 'R4164 NOTE: FWPME_L and FW CLKREQ L are
1 16W ao@MTPBI AS2 %SOK isolated for systenms that use
V62 1/ 16W 1394B physical plug detect.
2 FW643 RO 811 [R0 MELF
FW643 TPCPS 510 [TPCPS NT-16 (1PD) sa Fakl @ TP FWB43 SO FOLK 2 W TH PLUG DETECT:
( ) - Gate CLKREQ# based on PHY power
salF NT-14 (1PD) SCIFDAINL S TP_FW643 SCI FDAIN 1
C4150 TP_FW643 NAND TREE -> Kl INAND TREE NT- OUT NT-17 SO F o TP FW643 SCl FDOUT = - TP (or NO) PME#
R4150 FW643 REXT L8 | o o rvess sa e
e 412 W G roars T YO R v gl NOTE: NT-xx notes show NT-15 (IPD) SOIFM 2 g TP FW43 SOFMC W THOUT PLUG DETECT:
: gL LCLIZALS (BN XO 1/\/\/\/2 = o NAND tree order. - Alias both signals to drop = prefix
5! CRITI CAL % FWCLK2APS7T6M XI g @3 IXI NT-9
% 1/ 16W
50V . Y4150 M- LF
CERM 402 TP_FW643 SE - M3 [SE (1 PD)
o0a02  NC| 24, 576MZ R41611 'R4170 TP V643 SM =T s 1 PO SERI AL EEPROM NT-7 SCL| M2 g FW43 SO
SM 3. 252, 5WM > 94K 101 o P P63 SM__ g W7 SM(IPD) CONTROLLER NT-6 SDA| M1 g o TP FW643 SDA .
4151 B RSty oo TP _FW643 MODE A -2 [MDE_A (IPD) NT-1 ‘il
fﬁ':z A e TP FV643 CE - 1 |CE (IPD)
o 4022 2402 s _TP_FW643 FW620 L D12 [FW620* (1 PU) M SCELLANEOUS
% TP_FW643 JASI EN - L JASI_EN(IPD) NT-11
cERM s _TP_FW643 AVREG A0 JAVREG CHI P RESET NT-5 PERST*|y™ o FWRESET L am >
0402 _— e »——— =
= s _TP_F\W643 VBUF 3 \VBUF
FW643 PU RST L - KE3QFWRESET* (I PU) NT-8 'R4163
10K
B s TP_EW64 1 L 312 JOCR CTL_V10 %
R4}7%ﬁ 14162 NCx—213 [OCR CTL_V12 (Reser ved) i
g 0, 33UF ss VREG VSS ?
it 6.3V
M:‘“;gz SEoM XSR EBEBgﬁiﬂﬁlﬁﬁtﬂE&@BB%}%EE;222§§QQ§QZ§§ g

= = ISYI\C MASTE! 90l _M.B SYNC _DATE=02/ 15/ 2011}

FireWre LLC PHY ( FW543E)

d} Appl e | nc. 051- 9058 ID
S 6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREI N | S THE
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I'l NOT TO REPRODUCE OR COPY I T
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Page Not es

FireWre Port Power Switch
Power aliases required by this page: CRI TI CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET Input) Q4260 CRITICAL
- =PPBUS_FW FET (FW VP FET Qutput) FDOB38P G F4260 CRI Tl CAL
- =PP3V3_FW P3V3FWFET (3.3V FET I nput) B L 1 aay D452MGO _PPBUS FW FET ,
- =PP3V3_FWFET (3.3V FET Qutput) s PPBUS FW FWPWRSW F L > ___PPBUS FW FWPVRSW D A N«
- =PP3V3_FW FWPHY (PHY 3.3V Power) P! Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5 M N_LINE_ WDTH=0. 5 _nm MN_LINE_ WDTH=0. 5 _nm T
- - M N_NECK_W DTH=0. 25 nm M N_NECK_W DTH=0. 25 nm
- =PP3V3_S0_FW.ATEVG 4 N VOLTAGE=T2. 6V MNSMDCLI0H24  VOLTAGE=I2. 6V CRSO8- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL J_j_ 1
- =PP1V0O5_SO_FWPWRCTL (5KPD Bias Rail) R4262% 'R4260 C4260 —
- =PP1V05_FW P1VOFWFET (1.0V FET I nput) 10K 300K 0. 1UF ——
- =PP1VO_FW FET_R (1. 0V FET Qutput) 1136w 4 16w pised ?_ 3
- =PP1VO_FW FWPHY (PHY 1.0V) 202, 2402 pry
Signal aliases required by this page: FWPORT FASTOFF L DIV 5 ! S Ez*égﬁ?zm FWPORT PWREN L DI V.
- =FW.CLKREQ L G |-¢>} QA4262
- =FWPME L R4263* [
i i ded by thi : 10 D,
BOM opti ons provide y this page: 1/123/3 S
(oS e
FWPORT FASTOFE L
1
RA261 . .
6 470K Supervi sor & CLKREQ# | sol ati on
9%
S S,
'_ %VZLF
10 7 _=PP3V3 SO FWATEVG < Q4262 2 ; _=PP3V3 SO FWPVRCTL
2\ G BSS8402DW FWPORT PWREN L
H s SOT- 363
(SYM VERI)
7 Q4261 ols NG STURF «| CRITICAL 'R4290
SSMVBK15AMFVAPE | cA261 1 o) 100K
25V
VESM K 0.1UF —— X8R 2 w4290 yasw
1 19% —— 2 =FW RESET_L 402 SLGAAPO16V , 02
" 20 2 =PP1V0 FW FWPHY 738
17 sk 02 2 2
RA4283
D FUPORT PVR EN 10K
40 5%
1/ 16w
= M- LF
= | 402
4 FW RESET L a8
FW RESET R L oD
DLY = 60 ms +/ - 20%
a0 20 [TR)—FW PVR EN =FW CLKREQ L ey B
1 om—EWALKREQ L 7 — FWCLKREQ PHY L
; MAKE_BASE=TRUE
Pul | -up provided by another page.
; _=PP1V05 SO FWPWRCTL . .
FireWre Port 5K Pull-Down Detect =
1
R42715K All FireWre devices require 5K pull-down on TPB pair.
s Host can detect as |oad on TPBIAS signal.
VEF Current source only active when FWPWR EN is |ow.
202 .
2 3.3V FW Swi t ch
FW PWR EN L
=| TPS22924 =|
S CRITICAL 'R4270 R4271° , _=PP3V3 FW P3V3FWFET 220 PP3V3_FW FET
330K 56K FW 5KPD DET L 2 AL EDP = 0. 14A (850)
D 14275 5% 5% VAKE_ BASE=TRUE e VN vouT([e
[ DVB53DOUV st s
. ||< SOT- 563 , 402 402 , 3 CRITI CAL 4201« o CRI Tl CAL w201 & U4202
2 20 [IR-—FEW EN z 1 FW 5KPD_DET_RC - ° ngzszgouv TUF —— N e )
% SOT- 563 i‘i“g S 3 Par t TPS22924C
CRITICAL 3 s CRITI CAL C4270 4 oy X
L h
S Q4270 Q p Q4270 0.1UF Type oad Switc
BCB47COXVETXG 5 FWDET_M RROR 2 BCB47COXVETXG 1% 18 mohm T
1 SOT563 é_/y h SOT563 X7R CERM 2 R(on) yp
Y . 0402 = 50 mGhm Max
= Max Qutput: 2A
FW P1 TPBIAS R FWDET EM T 1.0V FWSwi tch
RA4272° R4273* w202,
1K 12K ; _=PP1V05 FW P1VOFWFET TPSZS%QZ MF;P%I\/NoEswlzrV\F/= FET
116w 116w ~2 AL N_NECK_W DTH=0. 2 m
vl e L e | MN  vour( [ VOLTAGEST. 05V
2 2
PLACE_NEAR=CA360. 1: 2 nm CRI Tl CAL LSl FireWre PHY requires 1.0V.
N )
R4202 To avoid an extra power supply,
s0 s (ry—FEWPL TPBIAS = 0.549 1.05V is used with a series R
:7/“15\/»/ to reduce vol tage.
M
. . 402
FireWre PHY WAKE# Support 2
=PP1V0_FW FET R 7
When PHY is powered, FW5KPD DET_L acts as |egacy PME# signal. <4
40 38 7 =PP3V3 FW FWPHY Dual - pur pose out put:
9 1) 5K Pul | -down Detect when FWPWR EN is |ow
. . ||| 2 Fw643 WAKE# (PME#) when PHY is povered.
RA277 R4276
10K 100K 4 _FWPME L s 19
1/ 12\01/3 ?‘/answ Pul | -up provided on another page.
ass L6 3 CRITI CAL
e, o A7) G20
NO STUFF % sar- 563
1 I'P!!EH'FE—
0 03217LJE ¢ SYNC_MASTER=K90I _M.B SYNC DATE=06/ 23/ 2011
D S
16V . '
- xr ceRa 2 FireWre Port & PHY Power
=FW PME L —s FW643 WAKE L 2 |G |'<' 4
- D — ! 051- 9058 |D
VAKE_BASE=TRUE 1 CR T CAL 1 Appl e I nc.
Q276 o 6.0.0
S g\ﬁssfmw NOTI CE OF PROPRI ETARY PROPERTY:
1 THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_ OF_ APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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g FW643 TPCPS Leakage Protection Unused FireWre Ports FireWre PHY Config Straps
Power aliases required by this page:
. —PPVP FW P 1q Y pag FWs43 has internal |eakage path from TPCPS pin to VDD33. Di sabl ed per LS| instructions Configures PHY for:
B N FET bl k TP iV i . Al i | TP, - P "1" Bili | 13948
- =PPVP_FWPHY CPS FET (From Port) bl ocks current to CPS unti DD33 i s powered ( unused port signals / NC) ort i |ingual (1394B)
- =PPVP_FW PHY_CPS (To PHY) 40 39 38 7 _=PP3V3 FW FWPHY
- =PP3V3_FW FWPHY
- =PP3V3_SO_FWATEVG % Cmy—FW PO _TPBI AS — NC FW TPBIAS A A
N K K K R —— NAKE_BASE=TRUE NO_TEST=TRUE R4382 R4380
Signal aliases required by this page: I EFW PO TPA P __ NC FW TPAP . 10K 10K
- =FW PHY_DSO D —— AKE_BASE=TRUE NG TEST=TRUE i %
.= FW PO _TPA N — NC FW TPAN it it
FW PHY_DSL , _=PPVP_FW PHY CPS FET. PPVP_FW CPS 82 8By = AKE BASESTROE O TEST=TRE VE6E prrad
- =FW PHY_DS2 g or t ™M N_LI NE_W BTH=0. 4 mm FW PO TPB P NG FV0 TPEP 2 2
NOTE: This page is expected to contain rom For Mﬂgﬂvgwu 2 m o2 2D = MAKE_BASE=TRUE NO_TEST=TRUE ° FWPHY DSO — =FW PHY DSO ooy ¢
he necessary aliases to map the VRKE BASETRE 82 38, FWPO TPB N — NC FW) TPBN s VAKE_BASE=TRUE —
the ne y ¢ P R4311°% — =PPVP FW PHY CPS . D> = RKE BASESTRE NoTESToTRE FWPHY DS1 — =FWPHY DS1 oD
FireWre TPA/TPB pairs to their 470K — To FW643 VMAKE_BASE=TRUE —
appropriate connectors and/or to 5% ° a8 [TRy—EW P2_TPBI AS — NC FW_TPBI AS 6 FWPHY _DS2 — =FW PHY DS2 oo
ly termnate unused signals oW = MAKE_BASE=TRUE NO_TEST=TRUE VAKE_BASE=TRUE —
properly term g . MsE 38, FWP2 TPA P — NC FW2 TPAP 3
i i ded by thi K 2 <D = WAKE_BASESTRUE NO_TEST=TRUE 'R4381
BOM opti ons provide y I's page: CPS EN L DIV [e:imY FW P2 TPA N — NC FW2 TPAN 6 10K
( NONE) —— TAKE BASESTRUE NG TEST=TRUE 1%
- - w5 gy FW P2 TPB P — NC FW2 TPBP . pew
1394b inpl enentation based on Appl e —— MAKE_BASE=TRUE NO_TEST=TRUE 5402
FireWre Design Guide (FWDG 0.6, 5/14/03) soq@y—FW P2 TPB N — NC FW2 TPBN o
—— NAKE_BASE=TRUE NO_TEST=TRUE
40 39 38 7 _=PP3V3 FW FWPHY
- . CRI Tl CAL
Ter m nat I on cabl e Pover L4310 Note: Trace PPVP_FWPORT1 nust handle up to 5A
Place close to FireWre PHY , =PPVP FWPORT1 FERR- 250- OHM : W P
P G 2 __PPVP_FWPORT1 F
2 0 CE—FWPL TPBIAS sm M NNEGK W BTHE0: 35
1 4314 VOLTAGE=33V
—— 0. 01UF
T
1 C4360 e 3%
0. 33UF 402
0%, (EW PORT1_TPA_P)
2 iR (EW PORT1_TPA_N) =
= "Snapback" & "lLate VG' Protection PORT 1
SI GNAL_MODEL-ENPTY T 20 7_=PP3V3 SO0 _FWATEVG Bl LI NGUAL
1 1
?(?3260 R4366% PLACE_NEAR=U4350. 1: 2 R T
1% ) - m J4310
1/ 16W 1/ 16W i 1394B- b7
L L e —
o 2 U4350 (EW PORT1_TPB_N) 1| TPB- TPB(R
FWP1_TPA P — FWPORT1_TPA P 3 = — =8 o}
o D ——  MAKE_BASE-TRUE 0402 TPD4S1394 (EW PORT1_BREF) L] ? TPBeR> QUTPUT
LLp
FWP1_TPA N — FWPORT1_TPA N TP_FWATEVG VCLMP Ell VR D1+| 8 (EW PORT1_TPB P) 2 | PR+ VP
D> =BT o LBCRTTEA SO ]
52 3@y EW PL TPB P — FWPORT1_TPB P 50T} —EVPORT_PVR EN . 4_JFWPVWR_EN B "
T _WEBASETRE CRITICAL D2+|_8 NCX————0SaNe| =
52 3B CATY) FWP1 TPB N — FWPORT1 TPB N N o2 s (GND) ] Ve
I GNAL_WDDELEENPTY Y VAKEBASESTRUE R4?0%E G\D - (EW PORT1_TPA_N) s | e éVG .
'R4362 R4363* 5% FW PORT1_AREF s o INPUT
1/ 16W ™
56.2 56.2 v E (PINS 5/6 AND 7/8 ARE (EW PORT1_TPA_P) o [ orear bl o,
1/16W 1/ 16W 2 SWAPPED FOR BETTER ROUTI NG
MF-LF MF-LF 05
2402 4022 PLACE_NEAR=J4310. 5: 2 nm 11
EW PORT1_TPB C 1 C4319 * . ©lcussis
= 0 1%; —_— ——O| G
T 13 C
1 C4364 R4364* i% 2
4. 99K 603-1
e e (FW PORTL_TPB_P) = 51450605
38 5 L 'RA319
2 QG cERM MF-LF (EW PORT1_TPB N) ]
0402 402 5 g/\“ﬂ AREF needs to be isolated fromall
1/16W I ocal grounds per 1394b spec
M- LF
402
240 When a bilingual device is connected to a
= bet a-only device, there is no DC path
between them (to avoid ground offset issue)
= BREF shoul d be hard-connected to |ogic
ground for speed signaling and connection
SYNC_DATE=02/ 15/ 2011
FireWre Connector
1- D
d} Appl e I nc. 051- 9058
S 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_ CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 43 OF 109
CANNOT SYNC THI S PAGE FROM T27, TPA AND TPB FOR W4350 | S SWAPPED Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL CR PUBLISH | T I N WHOLE OR PART
IV ALL Rl GHTS RESERVED 40 OF 86
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ODD Power

Cont r ol

SATA ODD

Connect or

s PP5V_SW QDD
o A J_ifl NeEsYY PTH=0. 4
R4596! 5951 E v
To0R 0. 068UF - = w s SATA_ODD R2D P CA521 1|12 cowome _SATA ODD R2D C P 1o 00
2% 1 NP o 0. OTUF | [10% 16%X/R
Note: 3.3V nust be SO if 5V is S3 or S5 to L X5R- GEEM 14500
ensure the drive is unpowered in S3/S5. 2 CA596 54722- Q164 w s SATA_ODD_R2D N CA5201 || 2 covome SATA ODD R2D C N 1o o0
R4595 0. O1UF ST 0. OIUF | [1T0% 16%X7R
L oopPwrENLssv L 1309%; | oop PwRr ss 1]]2 10 O3
o L, o ot —w
; =PP3V3_SO_CODD 94596 ol hos X7 CERM B g g 7 hal
. SSMBNSTEEAPE | | 10]5 ole -
R4597 SOrs63 12 11 -
100K = 121° 9713 g
W 0 O
1 g‘/ s 16 15 C4526
205, T O O ATA D2R C N 1|2 o ATA, D2R_N 16 80
aDD_PWR_EN 1 cRITICAL .
= 51650616 = s SATA DD 2R C P CA5251 |2 cowome  SATA ODD _D2R P o
0. OTUF | [10% TeW/RCERMO2 — — D
4596 | of
SSMBN37EEAPE
sors63 | Kh
==
o SATA OOB Conpar at or
s|1e” Sz Not es:
19 ODD PWR EN L OOBD2R was OOB_TEMP, from SSD, to SMC
Not e: | ndicates disc presence. OOBR2D was TEMP_CTL, from SMC, to SSD
== , _=PP3V3_S0_SMC
SATA HDD Connector (Gen3) .. _=PP1V5_S0_RDRVR 5RO 'RA585
95
'R4581 'R4583 2 3% iow
100K 49.9K E 62"
5% 1% PLACE_NEAR=U4580. 8: 2MV
LB oW
L4500 2402 2402 s U4580 =
FERR- 70 OHM 4A SSD_OOB1VOREF 3 LMW331 R4586
. PP5V HOD ELT 1 =PP5V_S0_HDD , R4582 LAPA2 D_OCOBD2R L w0
3. 3K 5%
SRTICAL —PPaV3 S0 HOD « rE>—_SSD_COBDZR FTL_L | 1%2 | ssD OcBOZR R L1 ity
- 1/16W
37 o o502 SATA Redri ver G [Rasea | cases
1
E{P }ZQ gg“g;l g"' 5#0?(38 Internally PD ~150K 1/16\év /1
06 CERM b CF ?Z“ls Wite: OxB6 Read: OxB7 5402 I E‘"
NCGTUFF NCGTUFF PLACE_NEAR=L4500. 1: 2MM PLACE_NEAR=L4500. 2: 2MWM 40’2L¥V
— — — — 2 = =
- - - - ADDR1 ADDO Address (R'W
PLAGE NEAREJ4501. 7: 10MM
PLACENEARE 4501 T2 oMM RA537 L L 0x96/ 0x97 s =PP1V5
e SSD OOBR2D L BTN e oM. SSD OOBRID L o gu—rm L H 0x98/ 0x99 .
/ RADLE
H L 0xB6/ 0xB7 .
- D ooBD2 L4539, oosl " %
- ss R L SSD 4DzR FTL_L H H 0xB8/ 0xB9 %ié%‘l
. SYS LED ANODE R R45311’\N\/ SYS LED ANODE am - 2 SATARDRVR | 2C ADDRO “
045311—I_ 5% 1/16W M- LF 402 SATAR RT2CA "
0.00 %2 s =PP1V5_S0_RDRVR w7 _=PP1V5_S0_RDRVR
X7R-
202 1 1CA519 =0 - - - - = = e = e e — e e e e oo oo oo
= _LC4}5U]|E4 J_C4/051]L‘;‘:) ' C4518 & C4517 Placenent Note: ﬁl
| R RX QUT oo © R4 _‘]_ 1 I Y "It is critical that these two shoul d be near
2 gv' 2 \F{CERM ' to ULBOO pin AML and AMB !
0402 .
J4501 D2R Passi ve DeEn’phaSl S Nélg PLACE_NEAR=U4510. 6: 2MM PLACE_NEAR=U4510. 16: 2MM Loe e e e e e e e e e e e e e e e e e
4 54722-0224 VALUE: 4.5 DB
F- ST-SM NOSTUFF J_-
1 e 2 R45361 2 Go_va D=TRE -
319 68 T — VV\\rmowr 7ot PLACE BR800, A S0
2o ot aovan. g e SATA HDD 2R C P [CA536 112 cowome s SATA HDD D2R RC P CA5161 |2 cowmvme | SATA HDD D2R RORIN P ss SATA 1o 2R RoRauT p 45181 1) 2 SATA HDD D2R P D ¢ o0
1o o> aovao| g f 5. OPF o201] [+ 0. 1pF o6 25 U. OTUF | [o% 16w ceromoz U. OTUF | 0% 16wrr ceroacz
oo
1[0 olizecwo] o e« SATA_HDD D2R C N CA535 1|2 aowome w SATA HDD D2R RC N CA5151 |2 eewome | SATA HDD D2R RDRIN N w5 SATA HDD D2R RorauT v CAB17 1|2 SATA_HDD D2R N o e o0
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7 _=PP5V_S3 USB

USB Port Power Sw tch
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80USB3 EXTA TX C P
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USB Port B (Back Port)
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a1 7=PP5V_S3 IR

| R SUPPORT

~

DI FFERENTI AL_PAl R=USB2_TPAD
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0s 40 0 SMBUS SMC 5_G3_SCL N 2cssa AN23[ A8 g SMC ADC23  iovrommcnc gy —F 55y 2 v 2 R o mm—SMC CLK32K g MO loso
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73 46 @WEN—‘#PP‘UI RQ120 PFS‘@_‘MM@ 17 23 24
NC =2 1PP5/ | RQL21
NC FCR ENG PKG NC>(1 PP6/ | RQL22 wroccro/ Pl K7 SMC DEBUGPRT_EN L P
6 50 45 Ey—SMC LI D - K6 |PP7/1 RQL23 WI0OCP1/ PG| L7 g SMC GFX OVERTEMP e 1C4910 |1 C4911 [1C4912 (1 C4913 |1 C4914 (1 C4915 |1 C4916 (1C4917
—= 1\F — 1\F — 1\F == Qo UF == 9y tUF — %QQ}UF == Qpt UF o UF
1 OO} ENET_ASF_GPI O (o) - D4 IpQo/ | RQL24 Wr20cPo/ PHO|_K3 ALL_SYS PWRGD 23 24 73 2 2 2 2 2 2 }g\,, 2 2
o D—SMB_INT_L - E4 |pQi/ | RQL25 Wi2CCPL/ PHL| K4 g SMC THRMIRIP ey AN%STUFF 402 402 402 402 402 402 402
53 45 [T SMC BC ACOK - FS lpqe/ | RQL26
P P L N5 |pa/ | RQL27 WI'3CCPO/ PH4| J3 PM TN L 17 23 €L
73261786 PM SLP_S3_ L - N6 |pcu/ | RQL28 Wr3CccP1/ PHs | H4 PM SYSRST L 17 24 -
7922 10 Ry PM SLP_S4 L - PGB/ | RQL29 WiaccPo/PHE| B g WMEMEVENT L @ ~  eyeroas
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s 46 45 SMC_ONOFF_L v 1Py — WAKE_BASESTROE " SMC PECI L 1 2 SMC PECl L R
™ q PP3V3 S5 AVREF SMC ¢ s _SMC_ADC8 — SMC CPU HI | SENSE 50 s ’\/5\.//\/
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g%nlo"" 0. 01}%%:: ook - = 5701TF s SMC_ADC11 — SNC CPUVCCI O | SENSE o | SSMBNISAFE e Lo
20% —— —— 10% - ] =
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NOTE: Internal pull-ups are to VIN, not V+. = _SMC_ADC16 :_W%CFEKNSCI:'?@R%@;— as a5 @m—CPU_THRMIRI P_3V3 s @m—CPU PECL_R LAAN,2—CPU_PEC D 007
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R5016" - — NG SNC ADC22 L
0 10 25 _SMC_ADC23 — SMC_ADC23 is a0
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! s EAN 1_CTL = NG SMEFAN 1_CTL s gy SPL_SMC MOSI . V(\)/\ S %02 __sP e wosi -
s _SMC_FAN 1_TACH = NGSMEEAN 1_TACH b R5823 NG STURE
s _ENET_ASF_GPI — ENET_ASF_GPI o 1 y—SPL_SMC_CLK 402 1 2 Pl B CLK p—
i i SMC MPM6_LED PVR  _ NC SMC A VSV%VJWM?L@:’LA@E_N St
SMC Crystal Crcuit s SMC_NPVG LED PWR NG SMC MEMD LED PR NO STUFF R5024  jify
SMC USB Cl ock require these crystal Not e: 4 —WE‘BKSE'TRE—SW MPVE_LED CHG = NCisM: MPVE LED CHG o o —SPI_SMC CS L 1 2 pLA(IS_EJ’EIARJ\Lﬂ_lOBO 1(;1SNML oD >
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz ADC10 and ADCL1 are shared s SYS_TDM ONEW RE — NC SYS TDM ONEW RE 151/§¥~
. = WAREBASESTRUE -
with conparators on Stack Board. = SMC_O0B1 RX_L __ 'SMC SSD OCBDZ2R L " 40
= WRRE BASESTRE
R5010 . _SMC O0B1 TX L — SMC_SSD COBR2D L " Not es:
| — VR BASESTRLE OCBDZR was OOB_TEMP, from SSD, to SMC _
. STAL 12 49K Ve XTAL R o 5o _=CHGR ACOK = SMC_BC ACK w5 46 6 COBROD vae TENP CTL. from oMo o SSD w457 _=PP3V3_S5_SMC
1% 4+ _H SIDE | SENSE_OC — NC HI SI DE | SENSE OC
1/ 20W -  _ _____ _ — VAKRE_BASE=TRCE
1 3Y2§;05h}WQM s SMBUS SMC 4 ASF SCL - NC SMBUS SMC 4 ASF SCL s 10 45 SMC_ONOFF_L qgg;g 10K 1 AAA 2o orw——zoT
. . - _ _  _ — NARE_BASE=TRCE o
> = . POWERON L 10K 2
. SMC_EXTAL 12. 000z, SOPPM 10PF « SVBUS SVC 4 ASE SDA _ NC SVBLS ST 4 ASE SDA SCML2 Eng Pkg Support -3 o B0 7T 00K 5T oo
51 Not e: 1 [BDV_BKL_PWM — NC BDV_BKL_PW s SMC_TX L 28;431 10K 1 p % TZoW Wz
NG . = WRKE_BASESTROE — s ass SMC RX_L 100K 1 2 °%
1C5010 CRITI CAL 105011 :r;lgzpp;gésgw(cﬁg’gffg)&l,DARK,L 1 SMC PME_S4 DARK L — SDOONN, STATE CHANGE SN - 3 . PP1V2_S5_SMC VDDC A;“w 5075 10K 1Y\, 5% T/20W W 20T
— i2PF — i2PF ’ . SMC SCl L — SMC WAKE SCI L pe 4 22 SMC_DEBUGPRT _RX_L 2378 100K 1 \n 72 % 7200 77 200
z 2 S 3 v 0 SMC_TNB R 10K 1 2
05 cerv 0% CERM = SMC T25_EN L = NCSVC T25 EN L R5099 T NG oo REO78 10K 1m2 %I ZOW V20T
o s SMC IR RX_ OUT_RC — NC SMC IR RX_OQUT_RC 5%16}9/ w456 _SNC_TDI R5079 10K 1/\/\/\/2 5% 17 20W M- 20T
J_ = VREBASETRE 2%‘% w7 456 _SMC_TCK 5080 10K 1 2 5% UZ0W W 20T
w o _SMC ADC23 o SMC BIL BUTTON L RDOBI 10K 1 ,\)\\2 o% VZ0W W 20T
) 12 SMC_PACKAGE: ENG o 0 45 _SMC_BC ACOK 5087 470K 1 5 5% IT7Z0W W 20T
7 >—PM CLK32K SUSCLK_R1aAp 2 SMC_CLK32K oD w7 _=PPVCCI O SO_SMC — s _SMC_S5_PWRGD VI N 5092 1OOK1W\/2 5% I7Z0W W 20T
PLACE_NEAR=U1800. N14: 5MM 5% 1/ W M- 201 5% 1720W M- 20T
4 20 22 MEM EVENT_L R5014 10K 1 I ——
R5017 100K 1 \\A2 5%
1 s _CPU_THRMTRI P_3V3 LANN 2o 2O 20T
. . +» _SMC_ROVBOOT
S4 HPD SMC Wake Source System (Sl eep) LED Circuit .
s SMC_VCCI O CPU_ DI V2 Il?E)OSS
s
, _=PP5V_S3_SYSLED Sow
2201
R5031*| |'R5030 wo SMCTHRMRIP | RS086 10K 1 ,\p2 o o0 o o
_pP3V3 S4 SMC 523 20 1545 17 _SMC_ADAPTER EN R5085 10k LAAA 2 s D0
Y ig%v %;E'W s 5 2 SMC DELAYED PVRGD R5091 100K ANt oow— ot
'R5020 2 2 7
100K SYS LED LLIM i KESRC EN R5090 100K 1 A np 2
20w BATLQA# | SOI atl on e 50 17 20W  MF 201
2201 SYS LED L_VDI V =
CRI TI CAL SMC_DP_HPD_L @ w+ PP3V3 WAN
020 R5032! - —=PP3V3 S5 SMBATLOW ——=PRAVS_SUS SMC s WFIL_EVENT L R5089 10K 1,52 |
s 1.47K 6 5 a CRI Tl CAL S% Irzow W 20T
SSMBK15AMFVAPE L)) CRI TI CAL
VESM ||<_'" ZEA%/Z b L B E @Osigouv R5£)0%(|)<1 Q6040 SYNC_MASTER=YONAS _J30 SYNC_DATE=01/02/ 201
=PP3V3_S4_SMC a0 SYS LED L {4>| —@ SoT- 563 1/2§F\°ﬁ‘7 SSMEKLSAMEVAPE SMC Support
B @ o S 051-9058 | D
a Appl e I nc
s 15 > SMC_BATLOW L o2 [» PM BATLONL  ymy s p .
S c ° o ) 6.0.0
1 2 3 Internal 20K pull-up on NOTI CE OF PROPRI ETARY PROPERTY:
R5841 PM_BATLOW L in PCH THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
1 2 PROPRI ETARY PROPERTY_OF APPLE | NC.
= AN T 70 ML NTAUN TH1 & DOCLMENT | N GONFI DENGE 50 OF 109
D SMC_SYS_LED SYS LED ANCDE gy s ipig NOSTURE 11 NOT 7O REPRODLCE R GCPY 17
40% 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
1V ALL RI GHTS RESERVED 46 O: 86
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LPC+SPI

CRI TI CAL
LPCPLUS_CONN: YES
J5100

55909- 0374
M ST-SM

Connect or

7 _=PP3V3_S5_LPCPLUS 31 M) 3
; _=PP5V S0 LPCPLUS ~4
1 00 - LPC CLK33M LPCPLUS Yan i GEZED
81 45 16 5@ LPC AD<0> 3 00 LPC AD<2> @ 6 16 45 81
81 45 16 s@ LPC AD<1> 5 00 6 LPC AD<3> @ 6 16 45 81
7 8
47 6 E SPI_ALT MOSI - 9 g 8 10 - SPI ROM USE_M.B m 6 19 56
a7 6 @ SPI_ALT M SO - 11 00 12 - SPI_ALT CLK ms a7
81 45 16 6 [TR)> LPC FRAME L - 13 oxe 14 - SPI_ALT _CS L Yan L
45 17 6 @ PM CLKRUN L - 15 00 16 LPC SERI RQ @ 6 16 45
46 45 6 SMC TMS - 17 00 18 - LPC PWRDWN L Yan R
24 5 [T LPCPLUS RESET L - 19 00 20 - SMC TDI oD © 5 46
46 45 0 GOOT}—SME TDO - 21| 5 o2 - SMC TCK. {OooTy 45 46
TP _SMC TRST L - 23 00 24 - SMC RESET L OO 45 45 64
TP _SMC MD1 - 25 00 26 - SMC_ROVBOOT o
asassm_sl\/DTXL - 27| 5 o2 - SMC RX L oD & 45 46
29 00 30 - LPCPLUS GPI O oD ¢ 10
3~ 3
N4
516S0573

SPI

Bus Series Term nati on

D

SPI_ALT M SO 6 47
SPI_ALT MOSI 6 47
SPI_ALT CLK 6 47
SPI_ALT CS L 6 47
LPcrLus_R VES LPCPLUS_R YES LPCPLUS_R YES LPCPLUS_R YES
1 1 1 1
R5128 R5127 R5126 R5125 PLACE NEAR=15100. 14 5mm
0 47 47 47 PLACE_NEAR=J5100. 12: 5nm
5% 5% 5% 5% PLACE NEAR=J5100. 9; 5mm
1/ 16w 1/ 16w 1/ 16w 1/ 16w PLACE_NEAR=J5100. 11: 5mm
s s s s
, 402 , 402 , 402 , 402
PLACE_NEAR=U1800. AV3: 5nm R5110 R5120
1 47
SPI_CSO R L LARA 2 a1 SPI_CSO L : : _SPl MBGCSL oo
5% 5%  PLACE_NEAR=R5125. 2: 5mm
1/16W 1/ 16W -
M= LF M- LF
PLACE_NEAR=U1800. BA2: 5nm R511511 o5 R5Aj%21 fos
1 —SPL_CLK R 1 2 81 SPI_CLK 1 2 SPI_MB CLK oo
5% 5% PLACE_NEAR=R5126. 2: 5mm
1/ 16W 1/ 16W -
PLACE_NEAR=U1800. AY1: 5mm R5112 Mot R5122 M5
1 @ SPL_MOSI R AR 2 o1 SPI_MOSI AR 2 SPl_MB MBI oD
5% 5% PLACE_NEAR=R5127.2: 5mm
1/ 16W 1/ 16W -
M= LF M- LF
Fos R51Jé23 w0z
16 <O} SPI_M SO 1 2 SPI_M.B M SO Yan B
5% PLACE_NEAR=U6100. 2: 5mm
1/ 16W -
M- LF

402

56 81

56 81

56 81

56 81

SYNC _DATE=06/ 15/ 2011}

ISYNC MASTER=J31 M.B
TTILE

LPC+SPI

Debug Connect or

d} Appl e I nc.
®
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THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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7

5

4

2

PCH SMBus

"0" Connections

as 7 =PP3V3 SO _SMBUS PCH

SMC " 0"

7 =PP3V3 SO0 SMBUS SMC 0 SO

R5250*"
4.7K

5%
1/ 16W

L
402 ,

'R5251
4. 7K

5%
1/ 16W

LR
5402

Margi n Control

u3401
(Wite:

LED BACKLI GHT
w9701
(WRI TE: 0x58 READ: 0x59)

23 =SMBUS XDP_SCL

0x30 Read: 0x31)
31 =] 2C PCA9557D SCL — — =12C BKL 1 Sl 77
31 =1 2C PCA9557D SDA — — =12C BKL 1 SDA 77
I L
M key
U6880
i H 72 B 7
XDP Connect or s (Wite: 0x72 Read: 0x73)
— =12C MKEY SCL 58 62
J2500 & J2550 —
( R — =12C M KEY SDA 58 62

) e
Cougar - Poi nt RSZOlg ?5201 SO DI WM " A" SMC
U1800 118w Thew Wite: oj;fogose & oxar w4900
( MASTER) Yaes,[ ], 46t ( & ad: ) ( MASTER)
51 16 SMBUS PCH CLK — _=i2Cc soDiMwA saL 2 ss 45 __SMBUS SMC 0 SO SCL
MAKE_BASE=TRUE VAKE_BASE=TRUE
o1 16 SVBUS PCH DATA —_=i2C SODIMWA SDA 2 sa 45 __SMBUS SMC 0 SO SDA
MAKE_BASE=TRUE VAKE_BASE=TRUE
J L ]
VRef DACs SO- DI MM " B"
33100
13400 e .
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OXAS)
s =1 2C VREFDACS SCL — —_=12C SODIMVB SCL 2
a1 =1 2C VREFDACS SDA — — _=12C SODIMVB SDA )

SMBus Connecti ons

SMC " 5"

sSMC

U4900
( MASTER)

sa 45 s SMBUS SMC 5 G3 SCL

SMBus Connecti ons

P3V42 G3H SMBUS SMC BSA

R5280'| |'R5281
2. 0K 2. 0K
u 12%2 e 1SL6258 -
e, [ ], et (Wite:

=SMBUS CHGR SCL

Battery Charger

0x12 Read: 0x13)

u7000

64

VAKE_BASE=TRUE
sa a5 s SMBUS SMC 5 G3 SDA

=SMBUS CHGR SDA

64

VAKE_BASE=TRUE

Battery

Battery Manager - (Wite: O0x16 Read: 0x17)
Battery LED Driver - (Wite: Ox36 Read: 0x37)
Battery Tenp - (Wite: 0x90 Read: 0x91)

=SMBUS BATT SCL

Battery

J6955
(See Tabl e)

=SMBUS BATT SDA

23 =SMBUS XDP_SDA

SATA_Redri ver

u4510
(Wite: OxB6 Read: 0xB7)
=SATARDRVR | 2C SCL a1
=SATARDRVR | 2C SDA a1

PCH " SM.i nk 0"

Connecti ons

as 7 =PP3V3 SO _SMBUS PCH

8116 SM._PCH 0 CLK

- i R5210* 'R5211
Cougar - Poi nt 5 R 8 aK
U1800 wgiﬁ Elrls\év
( MASTER) 402, , 402

VAKE_BASE=TRUE
81 16 SM._PCH 0 _DATA

VAKE_BASE=TRUE

X19
SMC " 3" SMBus Connections
(Wite: 0x90 Read: 0x91)
— =AP _TEMP SMB SCL 2 ; =PP3V3 S3 SMBUS SMC MGMI
— =AP _TEMP SMB SDA a2 NO STUFF NO STUFF
L R5290"| |'R5291
SMe 4. 7K 4. 7K
14900 1 12{782 iow
(MASTER) Yk, [ ], et
as 45 SMBUS SMC 3 SCL
: SMBUS SMC 3 SDA
SMC " 2" SMBus Connecti ons o4
NOTE: SMC RMT bus remmins powered and may be active in S3 state J
; =PP3V3 S3 SMBUS SMC A S3
1 1
SMC R52710K 55271 Tr ackpad
14900 118w e 15800
M- LF MF- L .
( MASTER) 402, 5402 (Wite: 0x90 Read: 0x91)
a4 4s 6 __SMBUS SMC 2 S3 SCL — =12C TPAD SCL sa
VAKE_BASE=TRUE =
84 a5 6 MC 2 S3_SDA — =12C TPAD SDA = -
MAKE_BASE=TRUE —_—
, , T29 1 2C Connecti ons
ALS
13502 B =PP3V3 S0 T29I 2C
(Wite: 0x72 Read: 0x73) M crocontrol | er abstracts
| in plug.
— =1 2C ALS SCL . R5230" 1R5231 actual CDR(s) in plug
— =ioc A spA 2 T29 IC 4 ERA T29 Pl ug uC
U3600 et [rant 9330
L 402 402
( MASTER) 2 2 (Wite: 0x26 Read: 0x27)
Di gital SMs 83 33 |2CEI$29 SDA — =1 2C T29AMCU SDA 75
MAKE_BASE=TRUE —
LI S331DLH  U5920 s 12C 129 SQL — =1 2C T29AMCU SCL 5
MAKE_ E=TRUE
(Wite: O0x30 Read: 0x31) - |

=12C SMC SM5 SCL

— =12C SMC SMS SDA

PCH "SM.i nk 1"

Connecti ons

Cougar - Poi nt

u1800
(Wite: 0x88 Read: 0x89)

s1 16 SM._PCH 1 CLK

SVe M1t

7 =PP3V3 SO SMBUS SMC B SO

SMC

w4900
( MASTER)

SMBUS SMC 1 SO SCL

84 45

R5260"
4.7k

5%
1/ 16W
M- LF

402

'R5261

5%

1/ 16W
LR

402

SMBus Connecti ons

L
SDRVI 2C: MCU SDRVI 2C: MCU
R523401 1(I)?5235

b7 o
1 2%@ § Eﬁ"zow
201,[ |,201

w9310

DP Re-driver

(Wite: 0x94 Read: 0x95)

=1 2C DPSDRVA SCL s

=1 2C DPSDRVA SDA 5

CPU Tenp

EMC1414: U5511
(Wite: 0x98 Read: 0x99)

— =12C CPUTHVBNS SCL

VAKE_BASE=TRUE
SMBUS SMC 1 SO SDA

84 45

— =12C CPUTHVSBNS SDA

VAKE_BASE=TRUE

81 16 SM._PCH 1 DATA

SMLink 1 is slave port to
access PCH & CPU via PECI.

ISYI\C MASTER=K90! M.B

SYNC _DATE=02/ 15/ 2011}

SMBus Connecti ons

Cf} Appl e I nc.
®
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8 7 6

CPU VCCI O 1. 05V Load Side Current Sense (1Cl1C)
Gai n: 100x, EDP: 20.1 A
Rsense: 0.001 (R7640)
A\ Rs :20.1 nv .
Gain needed: 164 2x CPU Core Load Side Current Sense (1 C0C)
Gai n: 161.5x, EDP: 53 A
Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
, =PP3V3_S0_I| SNS V across Rsense: 19.8 nV
1 C5360 Gai n needed: 166. 1x
o — o/:I.uF
V+
=J53691 LOADI SNS: YES R5369 }35 245 w7 _=PP3V3_S0_| WPl SNS Dl NS S o
cPuvca aso cs N s | N&L40 [ [cPuvea o tour %P3 sme cpuveai o 1 sensE e e o o > CPULMVP_I SNs1_P i 32K L 05340
@m A A PLacE nEnrrrs10. 45 A, LOADI SNS: YES G
CPUVCCI 0S0_CS_P ™ Rer| L WP |1 5369 LOADI SNS: YES i LOADI SNS: YES
% 70 D= ACE EARRTGI0T: SW LOADI SNS: YES 702 e 200 2UF Rg 246 R5342 O:’A%g:?3 I o2
T, 8
- PLAGE NEARALRS00. A6 M1 2 Bk s o0 00y CPULMVP_I SNS2_P 1% A28 [cpuwvp_ 1 sius P 1% AR o crume 1R e OFN R53
2 - : Q. 19 Q. X9 1 U WP | sum 1 our 1% SMC CPU_| SENSE w0
CRITTCAL P';,@'ﬁ'ﬁ”fgogﬁesw EL(/;CAED’IVE/;ESR(&\(()ESSW PR D5t &/&{\/——@
L 1 V. . 190 |1 c5349
= G\D SMC AVSS w o R5347 R5343 05" | 55508
X s o0 oy CPULWP_I SNSTN 1% A28 o cPUl MvP_ 1 sis N 15 25| cpu e 1sUMR N LOADISNS: YES T 20°
= | 0..1% 0..1% = - .
DDR 1.5V 83 (Menory) Current Sense (I MC) CEDERE V™ gl e 230 SN YES
Gai n: 364.9x, EDP: §4 2, 0402 PLACE_NEAR=U4900. E1: 5MV
Rsense: 0. 001 (R5370) 3 4248 LOADI SNS: YES
V across Rsense: 9 mv o - CPUMWP_I Ss2_N 1% 2K G\ND_SMC_AVSS 45 5 19 50
: . e 4 LQADI . YES
Gain needed: 366. 6x ; =PP3V3_S3_1 SNS PLACE_NEAR=US5370. 5: 3MM E%%Eﬁ“%mSZYL)EASSW 12/40?‘/ 15?3;(44 S'%L—&SLZEWTV
1 C5370 R
CRI TI CAL 280/ u 402
U5370 2 14 2 LOADI YES
OPA330 %EN ST %wac%a EMPTY
ISNS 1V5 S3 DDR R P 1, sc70-5 = R5379
wassarm.cmuﬂz SMC VEM | SENSE oo 4c
—2N Vs 18w . 7
z 4 | sz
I SNS 1V5 S3 DDR R N PLACE_NEAR=U4900. B6: 5MM %603/0\/
2 X5R
1%
1/16W 1R5373 402
4‘05‘: -Tr PLACE_NEAR=U4900. B6: 5MV
1/ 16W R5374
M-
Xba- ™ G\D_SMC_AVSS 45 15 10 50 .
: LA 2 AXG Core Load Side Current Sense (1 NOC)
= 1/ 16W Gai n: 190.6x, EDP: 46 A
Mios" Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
V across Rsense: 17.25 nV
HDD Current Sense (| HDC) Gain needed: 191.3x
Gain: 1000x, EDP: 2.5 A (12.5 W
Rsense: 0.001 (R5380)
V across Rsense: 2.5 nV
Gai n needed: 1320x . =PP5V_S0_| SNS PLACE_NEAR=US380. 5: 3MM w7 =PP3V3_S0_| MVPI SNS
o e CPUI MP_| SNSIG P _
1 @380 e PLACE_NEAR=R7550. 3: 5MV IER%IEIALSNS YES
=PP5V SO HDD | SNS R cf'g?f’go gg LOADI SNS: YES LOADI SNS: YES
D= R5352
N b P I  Fo399 22K T 52K R5359
R5380 13 ISNS 5V S0 HDD P 1 2 5y I SNS 5V SO HDDRP 1], sc70-5 o5 50 [Ty CPUL MVP_| SNS2G P s CPU M/P | SNSG P 1 55 CPUL WP | SUMG R P DB v AXG | SENSE
0l 1% SMC_HDD_| SENSE % PLACE_NEAR=R7560. 3: 5MM 1% ny\/_—@ 4
58w sl P oD LOADI SNS: YES RECH 1w
. 1 i |1 cs389 R5353 N‘:b%F : CB’O‘ZEL)J?
0, 22UF 1.5 -
, LA AK i sns sv S0 HOD R N PLACE NEAR-UA900. B4 S\ T~ éﬁ‘éﬁv . CIEM/P 1 S1G. 1 K el CcPU WP_I SUMG R N pLOAgED'NSRNﬁgooEﬁ ¥ g(g?,
1% PLACE NEAR=R7550. 4: 5| 2
vzow  |1R5383 402 LOADI SNS: YES k/p_lg}é" LQOADI SNS: YES
201 iM PLACE_NEAR=U4900. B4: 5MM 40 PLACE_NEAR=U4900. H1: 5MV
T/ew P35 LOADI SNS: YES
62" GND_SMC_AVSS w5 a0 4950 55 o0 [rgy—CPULMV/P | SNS2G N 1 5 GND_SMC_AVSS 15 46 49 50
PLACE_NEAR=R7560. 4: 5MM - 1Y LOADI SNS: YES
= 1/ 76w LOADI SNS: YES 1/2,%52\?‘/ |$53;<5 M SI GNAL_MODEL=EMPTY
'\/502 0, 10?/\/ 2
58&9&&&%@5
CPU Core Vol tage Sense (VC0OC)
PLACE_NEAR=R7510.2: 5 MM PLACE_NEAR=U4900. E2: 5MM
V5320 35329
. =PPCPUVCORE_SO_VSENSE1L §3 2 CPUVSENSE IN 1% 3% | SMC CPU VSENSE  yom .o
% PLACE_NEAR=UA900. E2: 5 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
465}4\/ _i éf)s;%p 116S0114 3 RES, ML FLI M 100K, 1/ 16W 0402, SND, LF C5349, C5359, C5369 LOADI SNS: NO
p— /(Y
2 X é%
402
G\D_SMC_AVSS 45 45 40 50

AXG Core Vol tage Sense (VNOO)

PLACE_NEAR=R7550. 2: 5 MM PLACE NEAR=U4900. C1: 5MM

5339
SM
, _=PPAXGVCORE_SO_VSENSE1 AxGvSENSE IN 1% 23K sve AxG VSENSE w

1 1 W PLACE_NEAR=U4900. C1: 5MV

2 1
40 — 2 A oé22UF
z x%z
G\D_SMC AVSS 15 25 19 50

SYNC MASTER=LI NDA J30

SYNC_ DATE=00/ 257 201

TTILE

Power Sensors:

Load Si de

d} Appl e I nc.
®
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CPU Hi

Gai n: 50x,
Rsense:

gh Si de Current

EDP: 17.4 A
0.003 (R5400)

Sense (I COR)

V across Rsense: 52.2 nV
Gai n needed: 63. 2x , =PP3V3_S0_HS COVEUTI NG | SNS
L gsg0
(] — 0/
V+ 2 }-QVI
, =PPVI N_S5_HS_COVPUTI NG U5400 402 R5409
v TN2IS e lhs covpuming 1our 1% 23K H _I SE w
0. o%g 1%
0. 6W N ReF[1 | MDY 11 C5409
cor T ol 7 a2 L Qosf2UF
\ | G\D PLACE_NEAR=U4900. B5: 5MM |5 0%y
, HS COVPUTI NG | IFBNS_fRAR=U5400. 4: 10MM ORI TI CANY 23
PLACE_NEAR=U4900. B5: 5MV
= GND_SMC AVSS 45 15 19 50

OTHER
Gai n:
Rsense:

100x,

H gh Side Current

EDP: 8.8 A

0.003 (R5410)

Sense (I OR)

V across Rsense: 26.4 nV
Gai n needed: 125x . =PP3V3_S0_HS OTH | SNS
L e
(] — 0/
PPVI N HER | v z g%\évl
! So HS O = PLACE_NEAR=U5410. 5: 10MV us410 R5419
HER N sl | N% % our 6 | HS OTHER I OUT 4 53K HER Hl _| SE w
0. 0%§/ 1%
0.6W< o ISNS HS OTHER P 4l REF[L WPF  |1C5419
cr T cee 57 -, 220F
—PPVI N_S5_HS_OTHER | SNS ri _ G\D PLACE_NEAR=U4900. A5: 5MM [ §, kY
7 CE_NEAR=US410. 4: 10MV  ~o oAl 285
PLACE_NEAR=U4900. A5: 5MVI
= GND_SMC _AVSS _—y

Char ger

Char ger Gai
Rsense: 0.0
Max Current

(BMON Pr oduction) Current

n: 36x
10 (R7050)
Measured: 9.2 A

PLACE_NEAR=U4900. A4: 5MV

R5429
o« > CHGR_BVON 42, 3K B | SENSE w0
g
G02-  |1C5429

L ggngzw

PLACE_NEAR=U4900. A4: 5MV

GND_SMC_AVSS

DC-In (AMON) Current Sense (I DOR)
Charger Gain: 20x
Rsense: 0.020 (R7020)

Max Current

Measured: 8.3 A

PLACE_NEAR=U4900. B3: 5MM

R5439
o > CHGR_AMON 4 53K N_| SENSE w
1%
16'
k" |1 c5439

:200 2UF
2 & \
X

PLACE_NEAR=U4900. B3: 5MM

GND_SMC_AVSS

Sense (I PBR)

PBUS Vol t age Sense & Enabl e (VPOR)

EngPhes BRER VResse

=PBUSVSENS EN

CRI TI CAL

PBUSVSENS_EN L

D>

7

|||—

=PPBUS_SO0_VSENSE

R5482"
100K

PBUS_S0_VSENSE

PLACE_NEAR=U4900. A3: 5MM

PBUSVSENS_EN L_DI V

DC I n Vol tage Sense & Enabl e (VDOR)

64 45 [T

6

DCl NVSENS_EN L

3

R5492!
100K

DClI N_S5_VSENSE

R5488!
27. 45
YL _
402, | Rthevenin = 4573 Chns
SMC PBUS VSENSE o
1 PLACE_NEAR=U4900. A3: 5MV
Ro489 C5489
: — 2UF

49%5 _1 20

53 —— Yoo
\

s b22 2 Zfﬁg

GND_SMC_AVSS

PLACE_NEAR=U4900. A3: 5MM

45 46 49 50

PLACE_NEAR=U4900. F1: 5MV

CRI TI CAL
490
§roPhg? ReehnalSsPegent . Nr%%ggcz
N- CHANNEL
No sTurF R5493
=CHGR ACOK L 2
M 5% 1/20W201 | by N VSENSE EN 2 | t
R5494 \Qﬁ?
» > PM_SUS_EN N L
M- 5% 1/ 20W201 J__
=PPDCI N_S5_VSENSE e
7 = 5 G |_
S
. \I@t
P- CHANNEL

45 46 49 50

45 46 49 50

R5491!

100K
%

:
W,

PDCI NVSENS_EN L_DI V

R5498!
27. 4K
a0
%Zbgz Rthevenin = 4573 Chns
SMC DCI N_VSENSE o
1 PLACE_NEAR=U4900. F1: 5MV
Rg499 1C54
R

I
©
SR
|
I
O.
N
N
c
T

D AV
PLACE_NEAR=U4900. F1: 5MV

45 46 49 50

ISYNC MASTER=YONAS J30

SYNC DATE=11/03/2011}
——

TTILE

Sensor s:

Hi gh Side
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PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

051-9058 | D
6.0.0

54 OF 109
50 COF 86

2

1



http://www.wgubbs.com/
www.bblianmeng.com

NOSTUFF

Ther mal Sensor: g o |

CPU Proximty, Fin Stack, Menory Proximty, 5V/ 3.3V Proximty

12C Wite, 0x98, |2C Read: 0x99

R545710
7 =PP3V3_S0_CPUTHVENS 1 2 PP3V3_S0_CPUTHVENS R
51°/§ Y r’:‘rhlzﬂ B}Tﬁzg’ ERY —E c5513
ME{)%'W VOLTAGE=3. 3! } 2
THVENS D1_P 2 R"__"'__’1101; 11R6E)K‘L_)12
. X . o 402
_T_h_er_rr_a! - l? _ot_je_ - '.:I.n. .St.a.CI_( [, PLACE_NEAR=QB520. 3:5MM 3 PLACE_NEAR=USS11. 2: SMW 1. %_12% E%/"lﬂé/
' Pl acement Note 1 1 = 4522 5402
) ! C5520 1 U5511
' Pl ace @520 on BOTTOM si de. 1 55PF 0. 0022uF —— EMC1414
) | p— 0 —
+Close to Fin Stack. B gﬂ, BC84 BI\/KXI:j SI GNAL_MCDEL=EMPTY éé > DFN
e, NOSTURF 5 2 | crRTICAL 5 2| pp1 THERM / ADDR|_7_CPUTHNVBNS_ THM L
PLACE_NEAR=Q6520. 2: 5MM s THVBNS D1 N PLACE_NEAR=US511. 3: 5MM 3| pne ALERT* |58 CPUTHVSNS ALERT L
s THVBNS D2_P 4| pp2 svoaTAal_ 9 =1 2C CPUTHVSNS SDA D
PLACE_NEAR=G5510. 2: 5MM %510 PLACE_NEAR=G5515. 3: 5MM 3 PLACE_NEAR=US511. 4: 5SMM 5| e svoLk |10 =1 2C CPUTHMBNS_SCL w
BC8468B| H 2 1 1 GND  THRM_PAD D
[ G5_10 BAGMEE 2| unen 11 $/15 515 (\1 0. o2t G e e R —
— & 1 PLACE_SI DE=TOP — & BC848BMXXH b
%’Q/ %’Q/ X SI GNAL_MODEL=EMPTY 18%

2 NOSTUFF |2 SOrrz32-3 2

(E}B" 5*5" 2 | CRITICAL 0

PLACE_NEAR=Q5510. 3: 5MM

ss THVBNS D2_N

PLACE_NEAR=Q6515. 2: 5MV

PLACE_NEAR=U5511. 5: 5MM

Ther mal D ode:

' Pl acement Note:

' Pl ace @515 on the ElI THER si de,

rright of DI MM connectors.

Thernal Diode: 5V/ 3.3V Proximty
"Placement Note: T T 777 K

' Pl ace @510 on the TOP side, '

1 Next to 5V and 3.3V power supplies. !
Thermal Sensor: T29 D e

ez 1 TP_T29 THERM DP _—

'R5520
10K
it
2402
1542 551729 THERMD N NOSTUFF
X6 PLACE_SI DE=BOTTOM
J:‘ 5M520PLACE_NEAR=USGOO. B1: 2MM

Not e:

Use GND pin Bl on U3600 for

N | eg.

Menory Proximty

on the

L

' Pl acenent

' Pl ace U5511 on bottom side under CPU

MASTER=YONAS J30

ISYNC

SYNC _DATE=08/ 01/ 2011}
———

TTILE

Ther mal

Sensors
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®

NOTI CE OF PROPRI ETARY PROPERTY:
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. =PP5V_S0_FAN RT

- =PP3V3_S0_FAN RT

s SMC_FAN O TACH

CRI TI CAL
J5601
78171- 0004
M RT- SM
NC_50

5V DC

TACH

R5661 1

402 o

s SMC_FAN O CTL

R5660 *
47K

R5665 e
147K2 s FAN RT TACH

1 5llyé)W

“ﬁbkp

5660

SSMBK15AMFVAPE

[) VESM
*

s FAN RT PVW

MOTOR CONTROL

[eNeNeNe)

1
2
3,
4

~

o] TTTe
T P

GND

;

51880521

SYNC _DATE=02/ 15/ 2011}

ISYI\C MASTER=K90! M.B
Fan

d} Appl e I nc.
®
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B

- SPI HOST TO

z2

- TRACKPAD PI CK BUTTONS
- KEYBOARD SCANNER

PLACE_SI DE=BOTTOM

455+ _=PP3V: TPAD R5704 _ YPASS=U5701. 22: 19: 11 nmm
54 53 3V3_S4 A o3 <3 Psce BYPASS=US701. 2BYPASS=Us701. PUA e
5% — :
i 1C5704 |1 C5705 J_c57
. —— I00PF = -0, 1UF ol U
R5703 2%%% > 192 % w
220K 0 04062
i I
402,
1 @m—=PSCC_ WAKE L = W5_KBD23 45
s PLCKB L W5_KBD22 s
»» BUTTON DI SABLE W5_KBD21 5,
s Z2_HOST | NTN W5_KBD20 45,
w WS LEFT SHI FT_KEY W5 KBD19 5,
»» WS LEFT_OPTI ON KEY W5_KBD18 s
oluv|g|olN|d|o|o|o|N|Oo|lw(T|™
LILLILILWLIL|T (TS|
LOI\H(‘OLOI\UJ8©Q‘NO©Q‘
Nlc\llololololg >ololololc\1|c\1I
s _W5_CONTROL_KEY lp2_30000a0ad ooaoaoan p2_242 W5 _KBD17 .
sas Z2_KEY ACT L 2p2_1 CRI Tl CAL P2_0[4L W5 KBDL6N -5
NCx—3P4_7 oM T P4_6|40 W5 KBDI5 C s
» m—IPAD_VBUS EN 4pPa_5 us701 P4_4[39 WS KBDI4 .,
= o Z2_ DEBUG3 5 P4_3 cY8Cc24794 P4_2(38 W5 KBD13 658
s s Z2_RESET 8pa_1 MF P4_0[37 W5 KBD12 ..,
« s _PSOC M SO 71p3”7 (SYM VER2) P3 6[36 W5 KBDI11 .,
sas PSOC F_CS L 8p3 5 P3 4|35 WS _KBD10 653
« o _PSOC NOSI 9p3_3 33752983 P3_2[34 W5 KBD9 o5
s s _PSOC SCLK 10p3 1 P3_0|33 W5 KBDB o5
ss Z2_M SO 1lps—7 P5_6[32 WS KBD?7 .
sas 22 _CS L 12| P5_5 P5_4 31 W5 KBD1 6 53
sa s _Z2_NOSI 13p5_3 P5_2[30 W5 KBD2 o
sas Z2_SCLK 14p5_1 o ~ooN T © P5 022 W5 KBDB s
THRML
R T T e
HMENEEEENENEERE
TP_PSOC _SCL W5_KBD4 o5
TP_PSOC_SDA W5_KBDS 55
s _TP_PSOC P1_3 = W5_KBD6 -
TP_I SSP_SCLK P1_1 TP_| SSP_SDATA_P1_0
I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA
R527401 72 CLKIN ..
ws _USB TPAD P 1W\/2 s USB TPAD R P TP _P7 7
8w . (PP3V3_S3_ PSQ0)
40
R5702 1C5702 |1 C5703 (1 C5701
4 - TooPF 0. 1UF 4. 7UF
ws _USB TPAD N 1AAA 2 USB TPAD R N — B¢ - i% 2%,
5 2 %(I 2 XIR.CERM |2 X8
1g¥v 0 0402 6
o5
= BYPASSSURTOL: 89pR8S2 8. “BvBRsB-08%01. 49: 50: 11 mm

TPAD Buttons Di sabl e

s BUTTON DI SABLE

QB701 |,
SSMBK15AMFVAPE |

CRI TI CAL Kh
VESM |_
-
1[G7 Sf3
s s s - SMC LID |

PLACE THESE COVPONENTS CLOCSE

TO J5800

TH S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB

THE TPAD BUTTONS W LL BE DI SABLE

VWHEN THE LID | S CLGSED

LID OPEN => SMC_LID LC ~ 3. 42V
LID CLOSE => SMC_LID LC < 0. 50V

Ic [PINNAME | CURRENT | RSNS | V._SNS | POWER
TMP102 v+ 10UA 2.55 KOHM|0.0255 V | 0. 255E-6 W
80UA 0.204 V| 16.32E-6 W,

3v3 LDO VDD 60MA (MAX) | 10 oHM |0.6 v 36E-3 W
VOUT | 60MA (MAX) |0.2 OHM |0.012 V| 0.72E-3 W

pPsoc VDD 8MA (TYP) [1.5 oM |0.012 V 96E-6 W
14MA ( MAX) 0.021 V 294E-6 W

18V BOOSTER VI N AMA (MAX) | 4.7 OHM | 0.0188 V| 75.2E-6 W

Left shift,

Keys ANDed with MSP power to isolate when MSP is not powered.

SMC Manual

option & control

s2 7 =PP3V42_G3H TPAD

Keyboard Connect or

E O/
PLACEMENT_NOTE=NEAR J5713

Reset & | sol ati on

keys conbi ned with power button cause SMC RESET# assertion.

No | PD on CE input pin PP3V3_S4 (symbol error).

9

WS _LEFT_SHI FT_KEY .,

WE_LEFT_OPTI ON_KEY ¢,

W5_CONTROL_KEY .,

6

Pul | -up in U5010.

CRITI CAL o
VDD
U5750
SLGAAPO21
TQFN
sass 7 _=PP3V3_S4 TPAD 4 ™~
N e
556 L E D 1IN 1 ,> — > ar L
aur 2
= LEE T| KBl 2)in2 D —{ )—
ur 3
ss s W5 _CONTROL_KBD 3N 3 ,I> —{ )
C E OUT_ALL#
an B
n —
—

SMC_TPAD RST L o

sa 53 7 _=PP3V3_S4_TPAD

s, =PP3V42 G3H TPAD

KBD1

53 6

E

KBD2

53 6

KBD3

53 6

KBD4

53 6

KBD5

53 6

KBD6

53 6

KBD7

53 6

KBD8

53 6

KBD9

53 6

KBD10

53 6

KBD11

53 6

KBD12

53 6

KBD13

53 6

KBD14

53 6

KBD15

KBD16

KBD17

53 6

KBD18

53 6

KBD19

53 6

KBD20

53 6

KBD21

53 6

KBD22

53 6

KBD23

53 6

KBD_ONOFF_L

LEFT_SHI FT_KBD

53 6

LEFT_OPTI ON_KBD

53 6

BEE [555(5 (500 5 55 5 55 5 5o 56 555 5 55 5

CONTROL_KBD

53 6

pivlwls|lolo|~

[006660600000006000006600006060600000 ]

= NC 31 C
F- RT- SM
FF14- 30A- R11B- B- 3H
J5713
CRI Tl CAL

518S0637

SYNC MASTER=J31 M.B

SYNC DATE=07/01/201

TTILE

VELLSPRI NG 1

d}@ Appl e |
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BOCSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POAER CONSUMPTI ON

- DROOP LI NE REGULATI ON

RI PPLE TO MEET ERS

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

TPAD: 22 TPAD: 22
CEISTég?LL CRI TI CAL TPAD: Z2
3. 3UH 870MA D5802 R5806
S PP5V_S4_P18V5SS5 ' 2 P18V5S4_SW A ll>‘|LK PP18V5 S4 R : /vg/\/z PP18VS 72 s
3 M N LT NE_W DTH=0. 50MVI VLFS010AT- SMTE ™M N_LTNE_W DTH=0. 50NV ™M N_LI NE_W DTF=0. 50MVI b/ M N_LI NE_W DTH=0. 50MM I
RO805 e BNETREIEE. | e | [ SRR e ik | PD FI ex Connect or
; _=PP5V_S5 TPAD 2 1 PP5V_S5 P18V5S5 VI N TPAD: 22 N TPAD: Z2 402
5% M N-REGKCW DTHEO. 00 R5812 ORI TI CAL
R VOLTAGE=5V N }L‘“" J5800
o et 55560- 0228
o0 .
VIN ) s TPAD: 22 TPAD: 22 53 7 _=PP3V3 S4 TPAD M ST-SM PP18V5 Z2 6 54
1 1
o role | ewssin cssig| | s o ol
Tpgs&?as TPAD: 72 0% —— ) 536 .22 CS L 46 ol Z2 KEY ACT L .
X5R 2 2 NPO- COG 3
TPAD: 22 TPAD: 22 NCx-=—Do CTRL L2 o <2 LI LN o s 'R5813 oot s s o Z2 DEBUGS : o o1~ 72 RESET oo
5816 ¢ 1 5817 CRI Tl CAL TPAD: 22 71.5K 536 Z2_MOSI 00 PSOC F CS L 653
TRAD: Z2SW & 'R5811 116w s3 5 _Z2 M SO 015 o2 PICKB L 653
THRML o) 100K 0z s s 22 SCLK 2] 5ot PSOC M SO 653
PAD & & ew s 6 _Z2 BOOST EN ul J ol PSOC_MOSI .
o ~| e 02" 536 _Z2 HOST I NTN 6] 5 o fs PSCC SCLK o
s PP5V_S5 CUMULUS 18 IoXe! 17 =1 2C TPAD SDA a8
M NEGK W DTH=0. 20MM 536 22 CLKIN 20l 5 ot =12C TPAD SCL i
M N_LI NE_W DTH=0. 50MV 22 00 21
TPAD: LUS 516S0689
L5800
FERR- 120- OHM+ 1. 5A
o 1 2 PIN 21 IS NC ON CUMJLUS FLEX
0402- LF
EAR= PIN 18 | Z2 FLEX
TPAD: cumL IO \EAR=15800. 18: 3MM 8 IS NC ON
1 C5800
0. 1UF
20%
PLACE_NEAR=J5800. 18: 3MV 2 thogM
02
Keyboard Backlight Driver & Detection
; _=PP5V_SO KBDLED 3
ORITI CAL Keyboard Backl i ght Connect or
L5850
10UH- 0. 58A- 0. 350HM CRI TI CAL
7 =PP3V3 S0 KBDLED N m N KBDLED SW
. TN LN BT T J5815
N 09BAS- SM M N_NECK_W DTH=0. 25 MV FF18- 4A- RL1AD- B- 3H
R5853 5850 * S T NGO THUE ¥ ar s
470K
05% R p— e SMC KDBLED PRESENT L !l 5| J5815 pin 1 is grounded
et ok 2 2l 5| on keyboard backlight flex
402 2 402-1 - 3 O
SMC_SYS KBDLED a KBDLED ANCDE 1 4
S CED—= U5VI8N50 SN LINE W DTH-0 25 77 o
To detect Keyboard backlight, SMC will A STIA02 by, ARl © L
tristate and read SMC_SYS_KBDLED: 4Rs78‘<54 EENS 5?05855
5 31X vouT| 4 518S0691
If LOW keyboard backlight present ;rlﬁzv CRI Tl CAL %Z‘lfg\/
If HI GH keyboard backlight not present 240é 6 |en eelis 240é
R5853 al ways stuffed, R5854 only NO STUFF KBDLED CAP
grounded when KB BL flex connected. R5852! G\D__ THRV PAD M N-RECKW BTH=0. 55 M
105 o ~ ' 5855 |1 C5856
il T S T
2 50V 50V
402 2 2 CERM X5R 2 CERM X5R
0603 0603
(SMC._KBDLED PRESENT_1)

SYNC_MASTER=JACK J30 SYNC _DATE=09/ 28/ 2011}
& —

VELLSPRI NG 2
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; _=PP3V3 S3 SMS

BYPASS=U5920. 14: 13: 8 mnm

C5926 * 1 C5922
10UF —/— ——o0.1UF
20% 10%
6.3V 6V
XsR 2 2 X7R CERM
603 0402
BYPASS=U5920. 14: 13: 8 nm R5924%
10K
5%
= 1716w
M- LF
02,

s om—SME LN L

TP _SMS | NT2

PLACEMENT_NOTE=See schemati

CRI Tl CAL
3 - .
VDD VDD_1 O R591200K
2 =
NC>x—— RK: U5920 PLACE_SI DE=TOP u 123,/3
NCx—+, s
LI S331DLH 402 5
LGA
AN csle  SMB I2C SEL _
15 SESER\/ED =12C SMC SM5 SDA CED *
spoL7 SMB ADDR SELECT
11 1| NT1 SDA/ SDI / S (] 12C SMC SM5 SDA R
9 {I NT2 SCL/ SPClL 4 12C SMC SM5 SCL R
~G\D— R5922
1
ol = Re921 LANA 2 =12C SMC SV SCL am e
33850687 L }/s’?‘é"
c for orientation. b2 ) 402

Desired orientation when placed on top-side:

A
\;;

+Z (up)

Front of system

V

Circle indicates pin 1 |ocation when placed

in correct

orientation

= SMS_ADDR_SELECT=0 Addr:
SM5_ADDR_SELECT=1 Addr :

NOTE: SDA and SCL have internal

0x30( W) / 0x31( Rd)
0x32( W) / 0x33( Rd)

pull -ups to VDD_IQ

ISYI\C MASTER=K90I| M._B

SYNC _DATE=02/ 15/ 2011}

Di gital Accel eroneter

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE
Pi
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1
i
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RI ETARY PROPERTY OF APPLE | NC.

POSESSOR AGREES TO THE FOLLOW NG

TO MAI NTAIN THI'S DOCUMENT | N CONFI DENCE
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7 =PP3V3 SUS ROM

81 47 45 [TR)

'R6101
3 3K C6100

5%

1/ 16W

M- LF
5402

@ CRI Tl CAL

81 47 46 [TR)-

SPI_MB CS L

SPI_WP L

SPI ROM USE_M.B

47 19 6 [T

NOTE: |f HOLD* is asserted
ROM wi Il ignore SPI cycles.

VDD
U6100
64NMBI T
SCK sa c
SST25VF064C
CE* o T
Wp*
HOLD*
VSS

Sl | s SPI_M.B_MOSI

I 46 47 61

SO| 2 SPI_M.B M SO

oDy 46 47 81

ISYI\C MASTER=K90I| M._B

SYNC _DATE=02/ 15/ 2011}

SPI ROM

d} Appl e I nc.
®
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AUDI O CODEC

APPLE P/ N 353S3199 as of July 2011

L6201 UB201 CONSUVES ?MA MAX. FROM 1.5V RAIL
FERR- 220- OHM =PP5V_S3 AUDI O s
7 [TR)—=PPLVERIVS SO AUDI O L VY L2 o o PP1VBRIVE SO AUDI O DI G
0402 M NREGCW BTH0. 3
6210 |t 10211 VeTAELSY " =PP3V3RLV5 SO AUDI O ;
4. 7UF 0. 1UF
20% 10% o PP4V5_ AUDI O ANAL OG 6 57 62
Xor1 2 2 53R cerm <
05 0402
C6219 *|,
= 10UF —— 1 1
200 T~ C6218 6217
G\D AUDI O HP_AMP TaNT LY 2 oLk -l
59 58 57 CRITI CAL Sonziitm < of 1 or Y S v
e 57 ¢ [Ty-PPAVS_AUDI O ANALOG 6221 « 1| 08220 o N N 0y AT Py G\D_AUDI O HP_ANP 7 58 59
10UF 10UF D VA _REFVA_HP VA G\D AUDI O CODE 57 62
0% 20% BI AS_DAC 29 |vBI AS_DAC
'R6210 Ehce (22 X6 cER N oRT
N7 Sa021 bi02Y  CS4206 EP Bal P f- 5 HPOUT_L| 38 M NLUNE W OTHEQ 300 M N_NECK W OTHEQ 100 AUD HP_PORT L oo 5 o
1% CRITI CAL 54206 EN 41 VHP7F| - 'J6201 HPOUT_R|_40 M N_ILINE_W DTH=0 30MJ M N_NECK_\W DTH=0_10Md AUD HP PORT R oD = o
1/ 20W —] L
) o CS%Z:RGB HPREF| 39 MALLNE W OTH=O 300 M N_NECK_\W OTH=0 20Mv HPAMP_REF /-
s7 AUD GPI O 0 2 _|GPI 00/ DM C_SDAL LI NEOUT L1+| 35 TP AUD LOL P L
TP_AUD GPIO 1 12 lGPIi OL/ DM C ShAz ) LINEQUT_L1-| 34 TP_AUD LOL N L
IP_AUD GPIO 2 14_lGPl 2 - LI NEQUT_R1+( 36 AD LOL P R Q0D *° *° £r SpKR AMP. SI G SOURCE
GPI O3 = SPKR AMP SHDN CONTROL s T} AUD GPIO 3 15 _IGPl &8 LI NEQUT_R1-| 37 AUD LOL N R oD o s :
AUD SENSE A 13 |SENSE A LI NEQUT_L2+| 31 AU L2 P L 60 85
= [rI-ALD SENS: . g oD sarce
CS4206_FLYP LI NEQUT L2- | 30 AD L2 N L o e - LFT. SPKR AWP. SIG
=PP3V3_SO_AUDI O o 32 AD LR P_R
02 01 57 7 [T 45 |FLyp LI NEQUT_R2+ AD L2 N R 0D © ** g1 SpKR AMP. SIG SOURCE
43 |FLyC LI NEQUT_R2-| 33 oo ©0 &5
1C6226 42 |FLYN
0. 1UF M CBI AS|_16 AUD_CODEC M CBI AS oo -
P
oo 3 v
RITICAL VCOM_28 CS4206_VCOM
= 1 VLIF
LINEIN_L+|_21
HDA BIT OLK 6 |gi = NC
o1 16 (TR TaK LI NEI N_C NC
o1 10 [rRy—HDA SYNC LI NEI N_R+|_23 NC
R6211 | 10 |sync
22
HDA_SDI NO L 2 81 AUD SDI_R 8 |soi MC N L+_18 AUD MC INP L -
o1 10 <O} = < EXT coDE
/\1@5/;/ S _ISDO MCINL-| 17 AUD M C | NN L - MC C | NPUT
weLE 3 M ClI N_R+|_19 AUD MC INP R am e
o1 16 [y HDA_SDOUT b | 11 gRESET MCIN R | 20 AD MG I NN R o B Mo comEC e
o1 10 [ry—HDA RST L |
TP_AUD SPDIF_IN 47 |SPDIF IN
AUD SPDIE OUT CH P 48 |sPoi F_out VREF+_ADC|_27 CS4206 VREF_ADC
R6212 R6214
39 22
o1 (OT—AUD_SPDIE_OUT 1 2 DM C SCL| 4 ADDMCSCL 1 2 AUD DM C_CLKfryyry, 57
116w 16w
Vios" DGND THRM PAD_AGND Vios"
i o) |
< o
L 6224 * .|* C6225 NOSTUFF
= 1UF —— ——10UF X
BT Ti. o1
GND_AUDI O_HP_AMP 0603- SM 2012- LLP § 530
59 58 57 120w
M
Digial Mc - Only for nock ups
12 D ALY 0 corEC e wenro s as of July 2011

VOLTAGE=0V

s7 AUD DM C CLK

TP_AUD DM C CLK
MAKE_BASE=TRUE

s7 AUD_GPI O 0 — TP_AUD DM C SDATA

= MAKE_BASE=TRUE

4.5V PONER SUPPLY FOR CCDEC

APPLE P/ N 353S2281 as of July 2011
NOTES ON J30 audi o

L6200 .
FERR- 220- OHM M NCREGW DIFEg, 1omM u6200 M NCREGKW DT, Lonm Codec HPanmp used for Lineout/HPout. No external HPanp.
0- OH mp mp
VOLTAGE=5V TPS71745 VeEEST g 3 Spk anplifiers - 2 tweeters and a sub woof er
=] 1 2 6 SON 1
s 7 [Iy—=PP5V S8 AUDIO Y Y 4V5 REG IN IN ouT! BRAYS ALDL O ANALOG D ¢ 57 2 No |ine input capability
0402 CRI TI CAL PDI F t
R;BglOKO 4V5_REG 4|EN NR/ FB|2 4V5 NR S . gu
o7 _PP3V3 S0 AUDLO . . Chi na headset support
1% D NGE—xNC
11w
1
s : $5200 R6203 |: 0201 ©6202 : * 06203
f— 100K _| 1 =
o o — R p— o www.qdzbwx.com
2 X5R 1 16W 1o0v 16V 2 X5R
402 M- LF 2 XxsrR X7R- CERM 2 402
2402 402 0402
G\D_AUDI O CODEC
XW6200 57 62
SM

SYNC _DATE=07/ 25/ 2011}

NOSTUFF ISYI\C MASTER=KAVI THA J30
R6201 AUDI O CODEC/ REGULATOR

| i d} Appl e I nc. 051- 9058 | D
) XV6201 °
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| 2C

CHS
CHS

,=PP3V42 G3H AUDI O 1

FROM

u6400

L6400
FERR- 220- OHM

0402

M N_LI NE_W DTH=0.

EXTERNAL ( HEADSET)

PP_AUDI O_CHS

M C | NPUT Cl RCU TRY APN: 353S3066 as of July 2011

1 C6405
— 10UF CHS CLAMPI
2 &2 xR <
040!
VDD
U6400 R6403 R6402 R6401
T$3A8237A0YZFR 2R N L 02K | et mcoBias am
wese 28w 2w 28w
RAMPI MZI)EF MZI)EF Nﬁbgp
RAMPO/ CLAMPI | D4
EXT_M C P
o mp-AUD_HS M Cl Lo | oEHS_CLAVPO oD <
NOSTUFF
Bl v c1 Mc|D2 1 C402 |1 CB401
416 1 c1 DL AL
HEADSET el ‘B1AH R TO MKEY & FILTER
wo 2 2 saL |43 @;w SR R
0402 SDA | A4 EXT MC N
o (s AUD_HS M C2 cro| BACPP oD =
™ . R640cerurr
E ap 73 1 2 é
] 1/ Téw | CHS_SCL R6406
Y832 94 1 CBAO Mokt o — NN =12¢c MKEY sa am e s
o mp—AUD_HS_RET2 9;,JO1UF Dl 18w
M N_LI NE_W DTH=0. 40MM M N_NECK_W (pTH=0. 20l 2 50V CHS_SDA M:-IEF
oD AUD_HS_RET1 X7k CERM £ o
N R6405
w5 GND_AUDI O HP_AMP . 0, R66107
1/510/6,‘1‘, 1 2 =12C M KEY SDA @ 48 62
M- LF 5%
402 VLR
402
JT' XV‘B;}OO
152 I&/—;l\fiREF
ADDRESSES:. CHS uses SMBus 0O connecti ons
READ 0111 0111 Ox77
VRI TE 0111 0110 Ox76

u6400

SYNC _NMASTER=DI RK_J30

SYNC DATE=02/16/ 201

TTTLE

AUDI O DETECT/ M C BI AS

d} Appl e I nc.
®
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ZOBEL

NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

o1 57 [TY-AUD HP_PORT L
oRITICAL
06500 *
0.1UF ——
10 ——
iov
xrrocerm 2
o402
AUD HP ZOBEL L
1
R6500
39
500
110w
oo
02 5
56 57 [C)-GND_AUDI O HP AVP
R6510
39
500
110w
Ve LF
0z,
AUD HP ZOBEL R
oRITICAL
C6510 *
0.1UF ——
10 ——
iov
xrrocerm 2
o402

61 57 [T AUD HP PORT R

SYNC _DATE=07/ 25/ 2011}

ISYI\C MASTER=KAVI THA J30

AUDI O HEADPHONE FI LTER
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®
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SATELLI TE & SUB TWEETER AMPLI FI ER

APN: 35352888 as of July 2011

Gain Pin Gai n dB

Connect to VDD
Connect to VDD through 100k 9

SATELLI TE FC=1. 2kHz typi cal
Not connect ed 6
SuB FC= 172 HZ typical Connect to GND t hrough 100k 3
. ; . Connect to GND 0
GAI N 3DB with Ri n=28k typical
ALI AS OF PP5VLT_S3, M N_LI NE_W DTH=0. 60MV M N_NECK_W DTH=0. 20MV
0 7 =PP5V_S3 AUDI O AVP
CRITI CAL C6607 *
FER]i__Glgolo:!-Q—M oog)&%a: 0.1 —— by L|* &B61 M N_LI NE_W DTH=0. 30 nm
LN =) ——arur M N_NECK_W DTH=0. 20 MV
s s AN LP PR : ssL 2 SPKRAVP_INRP = I I 2 R oz 6 2 oy SPKRAVP R P_OUT o 61 6s
~a <D
— 19,
L6610 = 6610 M N_LI NE_W DTH=0. 30 nm
FERR" 1000- OHM w2 0. 0047UF ss SSV2315 R P A3 e ours| B1 M N_NECK_W DTH=0. 20 MM
o 5 D>—ADLR N R 1 Y Yeol 2__spkrane | NR N : I I 2 o5 SSMP315 R N B3N amcaour[CL SPKRAMP_R N_QUT O s o
0402
10%
S SHDN- e N_C3 sprave1_aallN
G03
B2
NC
NC>x— re61P
1 100K
oot P o
R6610 5% froets
0 Taew Py
o AL CPIO 3 i 2 e P
53
3 Tew
VEE
SPKRAMP_SHDN 402
w0 1
ALI AS OF PPSVLT_S3, M N_LINE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MV =
0 7 ZPP5V_S3 AUDI O AVP
L6621 8651 C6608 * o
FERREL 0005 @M 8%23%!2 0.1 —— g ;i%&gﬁ M N_LI NE_W DTH=0. 30 mm
os 57 MD—AUDLOL_P R ER A Yes L 2 SPKRAMP I NSUB P 12 oS, 2 VDD T, M N_NECK_W DTH=0. 20 MM
0402 1|u!/ 0402 6%8 ’ GoE AL SPKRAMP_SUB P_OUT oo 6 o 6
L6620 8658 xR % 0 M N_LI NE_W DTH=0. 30 mm
FERR- 1000- OHM 0. 033UF o5 SSMP315 SUB P A3 our+ BL M N_NECK_W DTH=0. 20 MM
o 57 MH—AURLOL N R 1 ss |2 SPKRANP_| NSUR N 1 I I 2 85 SSMP315_SUB N B3N cmenour[CL SPKRAVP_SUB_N_QUT oo © 51 55
0402
10%
X5R |SHDN* can N_C3spravP2_cal|N
. NCEZ e IR6622
100K
5%
PGND st
oz
60 _SPKRAMP _SHDN g
ALIAS GF PPSVLT_S3, M N_LINE_W DTHE0. GOMA M N_NECK W DTH=0. 20\
0 7 ZPP5V_S3 AUDI O AVP
06609 L
L6631 O?G%TL 0. 108 —— 2 ;_%&‘:& M N_LI NE_W DTH=0. 30 nm
FERR- 1000- OHM 0. 0047UF or e 2 T M N_NECK_W DTH=0. 20 MM
o5 57 E—AUD LR P (Y Y Yol2  sekeave in_p 1 I I 2 K1 2 Y SUKRAMY LD QUL oD © o o9
002 %8
L6630 lzgg: &630 l\% 0 M N_LI NE_W DTH=0. 30 nm
FERR- 1000- OHM 402 0. 0047UF os SSMP315 L P A3 ours BL M N_NECK_W DTH=0. 20 MM
o 57 D>—AUDLR N | LYY Vel SPKRAMP INL_N 1 I I 2 o5 SSM315 L N B3l v curmicuour-[CL SPKRAMP L N QUT o s o s
0402
10%
R C2sHone e N_C3sPravP3_aal|N
G03
B2
NC
NCx— R6632
100K
PGND Sew
oot
60 _SPKRAMP SHDN g 402

I
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ISYI\C MASTER=KAVI THA J30

AUDI 0: SPEAKER AMP
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6

AUDI O JACK: LQ HP CONNECTOR,

SPDI F TX

L6701
FERR- 1000- OHM

1 2

AUD_HS_M C1

AUD HS M CL UNEILT -
0402 @
o o
EE CRI Tl CAL
’ L6703
s 57 7 _=PP3V3 SO AUDI O B FERR- 120- OHM 2. 0A AUD_HS RET2
: 2 o =
Pl ace XWon/near Jack pin Lé"?bZ
FERR 1000- OHM
AUD HS M C2 UNEILT : p AUD_HS M 22
o =
Pl ace XWon/near Jack pin 0402
o«
2
& 1T
APN: 514- 0671 g L6706
16700 AUD CONNJ1 USM C ! FERR- 120- OHM 2. 0A AUD_HS_RET1
SPDI F- TXRX- K24 M N_LI NE_W DTH=0. 4MV X R =
CRTH M N-NECK-W BTH=0. 2MV o =
cRITICAL AUD_CONNJ1_USGND 0402
MC. 6
DETECT . s AUD CONNJ1 USGND DET
SWTCH, 2 AUD CONNJ1 TI PDET
LEFTS 1 AUD CONNIT TIP
RIGHT s AUD CONNJ1 RI NG
G\D 4
AUDI O
A- VIN|- AUD SPDI F_OUT am
W\{ o
c- aD
OPERATI NG VOLTAGE
POF CRI TI CAL
L6704
FERR- 120- OHM 2. 0A
SHELL LYY AUD_HP_PCRT_L
SHI ELD Ye:m Tt
PI NS 0402
CRI TI CAL
L6705
_ FERR- 120- CHM 2. 0A
AUD_HP_PORT_R
1 2 - - - Ve:im S
0402
R6700
10K AUD_J1_SLEEVEDET_R
RITICAL ) | mmen oD
DZ6705 DZ6703 e
6. 8V- 100PF % % 6. 8V- 100PF NE-LF
402 402 402
SIS 3 | o670 R6701
DZ6701 DZ6704 i i ' 4.7 AUD_J1_TI PDET_R
6. 8V- 100PF 1 2 oo o2
6. 8V- 100PF 402 RITICcAL o
402 %
. . Dz6700 1 C5701 e
ESDALC5- 1BV 1 Tooer o5
sopes2 2
2 CERM
0402
GND_CHASSI S _AUDI O JACK

VOLTAGE=0V
M N_LINE_W DTH=0. 3MVI
M N_NECK_W DTH=0. 1MV

CHASSI S GND STI TCHES

XW6710
SM

1%2
XW6711
SM
1%2

R6760
0

1 2

5%
1/ 16W
ME- LF

402

ANALOG M C CONNECTOR

APN: 518S0520

626 _Bl_MC LO

CRITI CAL

J6701

78171-0003
M RT-SM

526 _BI_MC SH ELD

626 _BlL_MC HI

SPEAKER CONNECTOR

6760 -

APN: 518S0519

CRI TI CAL

J6702
7817
™

3 O

1

1- 0002
EY

RT-

85 60 & [T SPKRAMP L P QL

2

85 60 5 [T SPKRAMP L N QU

85 60 5 [T SPKRAMP_SUB P QU

CRI TI CAL

J

78171- 0004
M RT-SM

so

O
O

6703

85 60 6 [TN)- SPKRAMP_SUB N QU

85 60 6 TR SPKRAMP R P_QL

1
2
3
4

85 60 6 [T SPKRAMP R N QL

APN: 51850521

06763 ARE FOR FI LTERI NG POTENTI AL FSB NOI SE COUPLED ON SPKR LI NES

ISYI\C MASTER=DI RK_J30
TTILE

SYNC DATE=11/10/2011}

AUDI O JACK
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CODEC QUTPUT SI GNAL PATHS
FUNCTI ON VOLUMVE CONVERTER PIN COMPLEX MJTE CONTROL DET ASSI GNVENT PORT B LEFT(HEADSET M C)
HP/ LI NE QUT 0X02 (2) 0X02 (2) 0X09 (9, A) NA 0X09 (A) HP=80HZ, LP=8.82KHZ
M KEY
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO 3 NA L6880 m “,HE&E,W gﬁg igm
suB 0X03 (3) 0X03 (03) 0X0A (10) PO 3 NA FERR 1000- OHM VOLTAGE=3. 3V
SPDIF QUT NA 0X08 (8) 0X10 (16) NA 0X0D (B) 61 57 7 ZPP3V3 SO AUDIO : & 0_AUDIO F
CODEC UT S| GNAI HS o102 WCSP M KEY 1A
1 NP | L PATI APN: 35352640
| 2C addresses: M key uses SMBus 0O 1 CRI TI CAL
FUNCTI ON CONVERTER PI N COMPLEX VREF DET ASSI GNVENT M KEY U880 READ 0111 0011 0x73 R6885 CGMBKBEVO N CRI Tl CAL D
100k
BULT-INMC 0X06 (6) 0X0D (13, B, RI GHT) M C_BI AS (80% N A M KEY u6880 WRI TE 0111 0010 0x72 % 1UF g M _KEY
HEADSET M C 0X06 (6) 0XOD (13, V22, B, LEFT) M KEY M KEY i 0% T A
w0y R 2
SOUTHBRI DGE RESOURCES 02 %gg_\?
FUNCTI ON SYSTEM GPI O SYSTEM | NTERRUPT PULLUPS for 126 QN Por PAGE
AUD_I PHS_SW TCH_EN PANTHER_POI NT GPI 016 NA 58 48 [TR)—=12C MKev sa 3 Jso momiag CL
AUD_I 2C_INT_L. NA PANTHER_POI NT GPI 06/ Pl RGH _ B3 B1 M KEY
AUD_I P_PER! PHERAL_DET NA PANTHER_POI NT GPI 08/ Pl RGH B - SDA ECT) HE SR L CRITICAL
18 AUD 12C INT L D3 N+ Bypasg D1 Rx_BP +|' cess2
<o Lo
21 [TR)—ALD L PHS SWTCH EN A3 |eNnABLE - %:3?
2 TLPDET_UNFI LT Al (et o
Q Qg
R6880° B2 |cs 1 MKEY G\D_AUDI O CODEC 57 62
00K Z ce8s8l _L_ ——
oK 0.010F ——
16
:”’:EJ S Q  ewmonan - F
1K
62 57 GND_AUDI O QODEC. wiow
o o M KEY e EXT_M C_BI AS
CRI 1&6(3;83 M KEY 402, @ 58
R6884
A PORT A DETECT ( HEADPHONES) PORT B DETECT(SPDI F DELEGATE) O 2.2k
o (Om-AUD_SENSE A o @OmALMC e L s e HS MC H_RC AAAAZ BTmMce s
W keY ! W keY -
CRITI AL 1o . ey Lo
PP4V5_AUDI O ANALOG FLT 1 1 C6886 R R6883 1
" 5968236 5{?%25 0. 18 w0z 100K 1 cessa
1% ¥ AUD M CINN L 1|2 o —— 0. 0082UF
S R6804 N80 e g T 1 e ¢ i
! ! 02
ZI%§OK 801563~ p |3 62 AUD_J1_SLEEVEDET_R | NV 2402 2402 o z oRITICAL C
L = or
%,{:if‘év P-CH AUD_PORTA DET L AUD _PORTB DET L 402
- 402
o1 (C-AUD J1 SLEEVEDET R ORITICAL EXT MC N am s
R6812 sswna7rEAy = o
1 C6802 u SSMENS7FEAS]
5|G 220K so1 | F d
0. 01UF 22 @so1 |
10 SOT563
16 1/ 16w
2 X7R- cERM 4|s V- LF SOTS63
0402 5402
62 s7 GND_AUDI O CODEC D|[6 % »
G S
o2 AUD_J1_SLEEVEDET R BUF ' l :[Ge. S| EORQE RGT(BULT-INMO
e R6850 R6851
AUD_J1_SLEEVEDET_R_I NV, |4 ~ 39%93 AUD_J1_SLEEVEDET_R_BUF 100 2. 4K
62 PN BTGoT051 § s I AUD_CODEC M CBI AS 1 W\/2 Mg BIAS FILT i
5% 190 190
1]s 116w 1/ 20w X ORI TI CAL 1120w fr—
g 46" o | 6852 o
N- CH 2. 20F
GND_AUDI O_CODEC 2 oa
62 57 T
021
G\D_AUDI O CoDEC
CRI Tl CAL 62 57
L6801 CRITI CAL L6850
FERR- 1000- OHM CDG?EFO FERR- 1000- OHM
s7 6 [T)—PP4V5_AUDI O ANALOG 1(*(*(‘(\_‘ 7 OARMC 1w R \H7 B MCH F | : Y Y B McH Van L
0402
52 PPAV5_AUDI O ANALOG FLT = TéggLSl o o102
'
M N_LI NE_W DTH=0. 1MV 0. 1UF R R6852 cRI TcI;eO;Lss 1
1 1 2 “ 100K P
C6804 M N_NECK_W DT'TO' i AUD_J1_DET_NMOS_DRN 57 COFARMCINR I I o 0 001 ——
0 1UF VOLTAGE=5V I o Sov o p L6851
1ov 20% 25v 2 402 FERR- 1000- CHM
202 cEr 2 en  R6853 B
62 57 GND_AUDI O CODEC 402 2. 4K Bl MCLOF 1 2 BI_MCLO any L
62 57 GND_AUDI O CODEC 1 /\/\/\/2 s
XW6851 o
APN: 37650634 A a n
4 i %7 BI_MC SHELD Yean L
S sor. 65,15 APN: 37651017 l HP=80HZ
SOT- 563- HE NTZD3152P
'R6801 NTZD3152P G — Q680 800 Dl =
220K AUD_J1_DET_RC2 G Q6804 > 4s\BK15AVFVAPE | H
s
AUD_J1_DET_RC2| | NV
61 fr—
N ¢
1 'R6808 R6809 Alp y1_DET_NVDS_GATE
0.1 6803 220K
200 10V 0. 1UF 220K s
2 % %Y 65~ 10v 5% Taew
2 2% 02 1/ 16W ME-LF
, TIPDET_UNFILT ) e 2402
v o 62 57 GND_AUDI O_COCEC
IUSJEDW
M- LF
402 R6810
10K
LAAA,Z—AWD | P PERI PHERAL DET oo
5%
1/ 16W
M- LF EXTRACTI ON NOTI FI CATI ON
402 A
SYNC MASTER=DI RK J30 SYNC DATE=02/20/ 201
T
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PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 68 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 62 OF 86
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8

MagSaf e DC Power Jack

CRI TI CAL
16900 CRI TI CAL
78048- 0573 F6905
M RT- SM 6AMP- 24V
pul . PP1 1 2 =PP18V5_DCI N_CONN _; ¢
:—W a
0-3 ACE=T8. 5V 1206-1
o =PP3V42_G3H ONEW REPROT ,
O_—]
5 1
° ADAPTER SENSE l CRI TI CAL (3_61%98
SMC BC ACOK.
56929 6901, i
51850656 402 Sorees 2
4

5%
1/ 3W
M- LF
0805
R6990
», =PP18V5_DCI N_CONN, ,47

AL
° CRI

5 Uc900
PP S SYS_ONEW RE 4| NT SC70-5

1-Wre Over Vol tage Protection

NSPREY B(0. 25

518- 0375 40% 16999
CRUSY BATTERY CONNECTOR T
BAT- K90- K91- K92 1 L 2 XBR- CERMH1
M RT- TH = 3
P1 1
P2 g 2 =
P3| o043
P4 o 4 =SMBUS BATT_SCL 48 63
Ps| o042 s SYS DETECT L
P6| o6 =SMBUS_BATT_SDA o 863
7| odZ o« PPVBAT G3H CONN "Bb'g'suaL
Pg| 048 — ~ 50! SYNC_MASTER=JACK _J30 SYNC_DATE=07/ 29/ 20111
po| ol ? C69501| CBYGO 1| ROLAMP24025, 10K | ESRSICSE
SN e P 0. 1%5:: 1%@, b\g DC-In & Battery Connectors
- 2 SBR 2 2
SHLD_PI N| o} %5 60371 -
SHLD_PI N| o412 ° Appl e I nc. 051-9058 | D
SHLD_PI N| 013 ’ l o 6.0.0
- = NOTI CE OF PROPRI ETARY PROPERTY:
-4 THE | NFORMATI ON CONTAI NED HEREI N | S THE
— P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 69 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO oRr s WHOLE OR
VAL mars mescen s SPTTETTE3 OF 86

PPVI N GBH_P3V42G3H
N-RECk-WBFFES: 8 T

VOLTAGE=T8. 5V

3.425V "G3Hot " Supply

Supply needs to guarantee 3.31V delivered to SMC VRef generator

P3V42G3H_REF3

7

1

SMC BC_ACK

PLACE_NEAR=UB901. 5: 1nm

45 46

Bl L CONNECTOR

=PP3V42_ G3H BATT

.

P3V42G3H_SW

IR6995 °
10‘ ooM ~ =
L D
2805 S o
P3VA2GBH TON 3 |roy LR
u6990
4EN  PMB640
P3V42G3H_FB 8 |ycc DFN
2 r8 CRITI CAL
C6991 1 NC x2{REF o TRV sy.b

1) ~
35382776 k!

'UUDC._‘

Sy
|
I

CRI TI CAL
55
CPB8312-0101F
F- ST- SM
14 M\ 13
N\
> =SVBUS_BATT_SDA RI4E R6961
== 5[ 2 OTs SMC LID R 1 100, SMC LID
O C = 17106 g:10) 45 46 53
8 7 Y,
O O M—f’-LF
10 9
0o
ne 12l 5 o1t ne
C6951 1 C6955
16 O 15 0. lUlg:?:: ggSZ?OlUF
51650523 %’X 2 2 XhB, CERM

=PP3V42_G3H REG -,

f

Vout

350mMA nax out put

2

1
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1

FROM ADAPTER
, =PPDCI N_S5_CHGR

Inrush Limter

CRI TI CAL
Q7085
AON6405L

Yo v

332K
CRITI CAL 1160

ACIN pin threshold is 3.2V, +/- 50nV
Di vi der sets ACIN threshold at 13.55V

I nput i npedance of ~40K neets
sparkitecture requirenents

30mA nmax | oad

PPDCI N _G3H | NRUSH H

Rever se- Curr ent

CRI TI CAL

Q7080

AON6405L

Bt

lo

NREEE Y BIFEB. 8 1M

C7087

Tof 7UF
: B

(CHGR _AGATE)

(CHGR _SGATE)

B

PPDCI N_G3H | NRUSH

AGE=T8. 5V

;
8
0

Pr ot ecti on
o PPCHGR DI N D1y 2

NO STUFF
R7093

5%
1/16W
M- LF

402

NO STUFF

07090 1
. 7UF -

10% —

X5R- CERM 2
0805

5.5V "G3Hot "

PP

Bl As| 2
S CRI Tl CALC

o B

T

Suppl vy

NO STUFF
R7091
170, 2 PP5VI_CHGR VDDP .,

FB

o

CRI Tl CAL

'R7020
.02

0.'5%
iw

MF
22 RL1632W

P5V5G3H FB

NII =

a 3.5 mm
VOLTAGE=S. 5V
Vout = 5.506V
<Ras 200MVA MAX OUTPUT
NO %TEL)JEF R7005:| NP STUFF (Switcher linit)
@ 61?2]%% NO STUFF NO STUFF
CRI Tl CAL CRI Tl CAL
26 M L[ L €7098 | €7099
L oo~ L1
—— 20% — 20%
NO STUFF <Rb>| 2 $O¥ 2 $O¥
R7096! 5 863
200K
1%
1/ 2
201,

Vout = 1.25V *

(1 + Ra / Rb)

PP5V1_CHGR VDD R210701 PPDCI N G3H CHGR
, _=PP3V42_ G3H CHGR a 3 m 1LAAA 2 g PP5V1 CHGR VDDP I NERER-W BIEES: § CRI Tl CAL
Vol TAGESs, 1V ’\é%\/— - 3 VOLTAGESTS. 5V 1C7030 17031 1C7035 |1 C7036 |1C7037
LR =5. 1V L 2oUF L TuUF L TuUF . 001UF
. b5 C7001 1 ,__Eé%z = = g
BATT_3S C7002 i NO STUFF lf i S5 LMy | 885 851 sabee
| 1 R7002 K ereecrose 1. am
R7012 ; 7 THOR b e oo
ol apspinc] £ 1 -
a6 AGND (2402 VDD VDDP -
R%O 12 yHSTCRI TI CAL painN| 2 g« PPCHGR DCI N Max Current = 8A
R7010 |#% SMC RESET L 1 CHGR RST_L 13 JSVB_RST_N searel 26 CHGR SGATE é %\L Lo
30. 1K 5% =SMVBUS_CHGR SCL 11 0scL U7000 3 (L7030 limt)
) iVF }9’ @ D AGATE| L CHGR_AGATE RIKO3E1DNS
i =SMBUS_CHGR_SDA 10 |spa n
16w B> TN csip[28as| CHGR CSI_P = 400 kHz
2402 » m—HR VFRO 2 VFRQ  1n g n[27s] CHGR CSI_N
CHGR CELL 6 |cELL g CRI_TI CAL CRI TI CAL TO SYSTEM
Fl oat CELL for 1S CHGR ACI N 5 L, g BOOT| 25 CHGR _BOOT L7030 F7040
a O ucate[24 | CHGR UGATE *°=™* 4. 7U 9. 5A 8AMP- 24V
'R7011 Sevoap Sjoae T prase 23 i CHOR PHASE 1 H 2 =PPBUS G3H
9,.31K v L jveawp Learel 21 | CHGR LGATE M N-MEGE-WRFHER & i BERBECHEG ! FLPa0s0D2- SM 1205
166 CHGR _VNEG 8 [VNEG GATE NODE=TRUE DI DT=TRUE NO STUEE
%}E}é’ IR7015 « CHGR CSO P 18 lcsop BGATE| 16 | CHGR BGATE °°=T"F i
2402 100K 4 CHGR CSO N 17 lcsov  20viv v 8| CHGR AMDN _yon o R7039
e 2 evv evoy1s | CHGR BMON oo 35 VEAT G3H CHGR
sl | L G050 35 (og coit | =CHOR ACK ry ; ARt 2R oRI T AL
R7013! CHER VOOVP R ;Lé/ <E 2l | vaTAeT2, 17040 1C7045
" 2 gg o £3%"- ToUF L ¢ 0010F
e %V 2 2 | 35352929 4 I— CHGR_PHASE RC 5 T4 g
a0, Sy RIKOSELIDNS o OrETRE CRI TI CAL BRLY- TANT 45 CERM
1 BATT_3S CRLTI CAL
NO STUFF R?OBO
! 9770p§z9 e 403L
1 4 R égé; °N\5A/’ A TO FROM BATTERY
XWZ.000 0 19332 . PPVBAT G3H CHGR R . 3ls
Lo (QD) 4 8.8 2 D PPVBAT G3H_CONN . o
- C70551| C70561| C70571 1 = & m
BEAGE-NEARED7888: [23: thm 108 —— 0.1 ——0. g VOLTAGE=TZ. BV
}{Z }{Z X7R: ;r 4
603-1 402-1
(CHGR_CSQ P) R7051 .2 1
(CHCGR _CSO N) R7052 o 1 2 e L
a0 %
(PPVBAT_G3H CHGR R) (PPVBAT G3H CHGR R)
( CHGR BGATE)
04 C70111: 1 C7000 C7005 1
. ggpesw 0. 01&@; L L%F .22 %:: o 001 -
040'2CERM XTR- G 2 2 4g2_1 503 2 X7Re géo PART# qQry REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON
o mh@?ﬁﬁﬁﬁg— 107S012p 1 | RES, 5MOHM 1% 1W 0612, 4- TERKD50 CRI TI CALBATT_2S
NC_MASTER=JACK J30 SYNC DATE:OM
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NUMBER | QTY DESCRI PTI ON REFERENCE DES BOM OPTI ON T
37650927 2 FDMC3020DC Q7030, Q7035 CRITICAL  {HARGER_POAER FET: FAI|R 376S0761 1 S| 7137DP Q7055 PBus SquI Y & Batter Y Char ger
37650966 2 RIKOSELDNS 7030, G035 CRITICAL  |CHARGER POWER FET: RE] 37650845 1 Sl 7149DP Q7080 d} Appl e I nc 051-9058 | D
37650845 1 S| 7149DP Q7085 ® 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N I'S THE
PROPRI ETARY PROPERTY_ OF APPL
THE POSESSOR AGREES TO THE FCLLON NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 70 OF 109
K6 NOTES : L7030 CHANGED BACK TO K24 | ND DUE TO LAYOUT I'l NOT TO REPRODUCE OR COPY I T
11l NOT TO REVI OR PUBLISH I T IN WHOLE OR PART
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, =PPVI N_S0O_VCCSASO
, =PP5V_S0_VCCSASO
6 VT Woers 71205, c7121 Cc7122
R7101* 1 DT=TRUE C71201|, B 1
2(.)2 UF s 1 39UF- 0. 0270HM 1UF —— OO00PF
1 180 2 $Y 1C7130 137 T T2
W %5 R713QY L go5te ity 60E §g- 0o
2 U . g\/l PLACE_NEAR=C7121. 1: 3nm
PP5V_ S0 VOCSASO_VCC L LY 2 o5 e 100 7 1
. mm -
ng:(gw DTH=0. mm 2 8 6032 37630944 =
CRITI CAL
V& PVCC VCCSASO VBST 100
uU7100 M N;hk%w BTHEES: 2 2 RIK0222DNS
| SL95870A “”“’\F;JE Ao " HVBON cp}%;i%l_
= UTQFN CCS, DRV
R7151 » D =PVCCSA _EN 15N FN - poor] 18 = : J L—_ CRLTI (%L 0. 001 C
> CPU_veesasense s S2% CPU_VCCSASENSE_DIV 10|rg ;‘\;'TT'TC:‘;-LUEATE 17 ST 1l ] 1. 007 7A i =PPVCCSA_SO_REG _-
M:l-f/i}@’ VCCSASO_SREE 7 |srer T Priase] 16 VCCSASO LI 7 1 2_ppy REG R 1A, 2
£ = . - ‘g mm FDV0630H- SM R 3 m3 4 6A Max Qut put
1R7147 VCCSASO_VO VO LGATE] SV TOH NCOESTRUE Jl— 152S0913 AGE=T. 05V f = 300 ki
41.2K VCCSASO_OCSET 11| ocser 6 =
6
R7153 e o ] PVCCSA PGOCD 14 | oo
voesaso_RTN 1l 62K VCCSASO_RTN DIV 4 [y VOCSASO DRVL 44 5
— MNRER-VYBFES: S Tl
1 11°{§\£v VCCSASO_FSEL 13 |Fsel CATE N RUE R
46% DI DT=TRUE
2 1031 VCCSASO_SETO 8 |seto 1
XWlos%g:l 0.0220F —— R7103! VOCSASO_SET1 9 |sem - —
PLACE_NEAR=CL761. 2: 1. X5R- X7TR- 8%02 2 1R7148 g% S vibo
52. 3K Htlb\glv 5 (ENDI AN SWAP)
%1E¥V 4022 Vi DL s VOCSASO_CS_P
2402 1 C7102 VCCSASO_CS N
o :E igo/zUF G\D__PGND R7 141]|21 =
(] o~
4 B RpLs0 il bl
" g ] Gaae
3 k/pll/g}@’ 2 m>-CPU| VOCSA_VI D<1> 2 IJI 1
40 12 CPU| VCCSA_ VI D<0O>
1 c7106'R7154 |'R7152 |1 7105 @ w % 1R7142
" e %5 4, 64K 54 64K - YdpE oo B
-5 s Waow T 5 > 0 o OCP = R7141 x 8.5uA / R7140
2 B oemy MDY VIREY (e Bbom  |'R7149 oW = :
2 2 2 4}129K (VOCSASO_QCSET) 2402 OCP = 8.5A
yé;ﬂév (\V/CCSASO_VQ)
z XWZ100
VC(N:SASO AGND 1 % 2
) ~6 nm
VRS WBHES 3 1
[ - Nw;m 3 PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
I NTEL TABLE: B 35353074 |[C, 1SL95870A, PWM 2Bl T- VI D, RVOT- SNSE, 20R7100 CRI TI CAL
VI D1 VI DO Vol t age _—
0 0 0.9V
1 ) 0.8V
0 1 0. 725V
1 1 0. 675V
SYNC MASTER=JACK J30 SYNC DATEZO%/ 28/ 201 A
T
Syst em Agent Supply
d} Appl e I nc. 051- 9058 | D
) 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P R ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 71 OF 109
11 NOT TO REPRODUCE OR COPY I T
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5V _S3/ 3. 3V_S5 PONER SUPPLY

VOUT = (2 * RA/ RB) + 2 VOUT = (2 * RC/ RD) + 2
< <BB> < <
R1267 68 3369 70
XWr203 %}K :{'09 7K %OSJK 6130'/49K XWI204
16 16 6 6
- 2 %.2#" %.Zdé" %.Zdé" om
2 % 1 5V_S3_VFB XW203 1 2 1 2 1 2 1 2 3V3S5_VFB R7270 2 5 E) 1
PLACE_NEAR=L7260.1:1 MM PLACE |NEAR=L7220. 2: 1 MM
XWr205
M
.~ =P5V3V3_REG EN 2531
s =PPVIN S5_5VS3 o
R7273 %,
XWr202 JiC?Z?Z 190K
SM 1UF Hglﬂg
2 Syt 5 ég/ 462 2
B PLACE_NEAR=C7291.1:1 MV 603-1 =PP5V_S5_LDO,
w7 =PPVIN_S5_5VS3 ’ = P5VP3V3_REG3
CRI TI CAL Ji =PPVI N S5_3V3S5,
JiC7282 .[*€r280 JiC7281 C7F270 CRI TI CAL
o OLUF Z—82LF s PRVP3V3_VREF 2 1Y 1C7241 | C7240 1C7242
2 2 & 2 g2% 1 o Cr220: T L g E L5 6016r
EEECowm &5 1 Cr271 01U o R— = 9t
PLACE_NEAR=Q72B0. 5: 1MM j— %@WZZUF = %8\7"; 2 K 2 EE - 2 EQV,
PLACE_NEAR=C7281. 1: 3MWM J_ C7260 2 40§V| S o X7R- SAEEEII - ~SM
L N REF R7220 PLACE_NEAR=Q7220. 27 IMM PLACE_NEAR=C72¢1. 1: 3MV
= P Qo UF R7260 14sk) PSEL VREG3|8 9, 5 ORI T1 CAL _l_
O\‘Ig-é;(A)L %%%%CERM Mﬁsw M N om0 b s UTONSEL VREGs| LY PPV S5 | ﬁ/g;ﬂé’ Q7220
2|1 P5VS3 VHST R1A% 5VS3_VBST22yesty CRLT! CAL oorolo p3vass |vEiST 1 2 P3V3S5_VBST R — RIKO216DPA
RIKOSELDNS TR U7200 T A VAVAY e
HVSON- 8 e p5vE3 DRVH 21 10 P3V3S5 | DRVH ISwoneo 2 a1 1 AKeSCuonea 3 e [ WPAK2
CRITI CAL e o RHL ey DRVIZ AR 1 CRITI CAL
[ 7260 HChES oo, 2 o PSVS3 LL 20, 0 LL2|11 P3V3s5 |1 L] hEgcwono. 2 o 7 17220
W oo s
4. 7TUH 13A- 15MOH e P5VS3 DRVL 19mis o DRL2|12 P3V3S5 | DRVL 3 Dol g 2 e f— 2. 2UH 14A
MAX' CURRENT = 12. 947A LYY 2 psvis vor 24 3 o7 pavass lvde N L | 6 ||<»— LYYY) 2
PW FREQ = 300 KHzZ PCVBL04E4R7- SM aL 4 Ve AL — | HLP2525CZ- SML
P5VYS3_VFB _ 2vre1 = vFB2|5 P3V3S5 |VEB —— =PP3V3_S5_REG
- =PPSV. 3 REG oM T PYVS3_ENTRI P lewri p1 EnTRi P2|8_P3V3S5 |ENTRI P P = ’
T L
CRI TI CAL 1 &1 M N-RERR-WHBFHES: § voLk{ 28y ne CRI TI CAL
1C729 1C7U2F90 J1Cr291 RJKOSEQDNS peoon| 23 1C7251 1c7250 1C7253
PO1U F — —=280UF Hws R7271 1C7273 R7272 =L TR QUF " 001U
2 2 2 BeY 115K ew|135V3v3 G EN_L 7o T8 T2 T8¢
%05 6 TR sm gy G\D_THRM PAD __é' v {sw Ysm xg il
- L 0 0 2 XS -
2402 = Y 603
= 7. 45A
5V3V3S5 SGND 1532 _l_ MAX CURRENT 5
i 2 PWM FREQ = 375 KHZ
XV\ZMZOl
Qr221 PLACE_NEAR=U7200. 25: 1 MM
SSMBN37FEAPE
SOT563 P5V3V3_PGOOD 72
Qr221
SSMBN37FEAPE
SOT563
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON NC_MASTER=JACK J 30 SYNC DATE=08/ 22/ 2011
T —
376S0927 1 FDMC3020DC Q7260 5V_S3_POWER_FET: FAI H 5v/ 3 3V SUPPLY
376S0928 1 FDMC2514SDC Q7261 5V_S3_POWER_FET: FAI H
/_S3_ _ 1-9058 | D
37650966 1 RIKOSELDNS @260 5V_S3_POVER FET: REl d} Appl e I nc. 051- 90
SEPERATED MASTER PGOCD FCR BOTH 5V AND 3V3 ® 6.0.0
376S0895 1 RIKO3EODNS Q7261 5V_S3_POVER_FET: REI . .
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N I'S THE
PROPRI ETARY PROPERTY_ OF APPL
THE POSESSOR AGREES TO THE FCLLON NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 72 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO OR PUBLISH I T IN WHOLE OR PART
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NO

NO STUFF3

;- _=PPVI N _S3_DDRREG

)
CRI TI CAL CRI TI CAL | TI CAL PART NUVBER | ALTERNATE FOR| BOM CPTI ON REF DES | COMMVENTS:
C7330 L|*C7331 1C7332|1C7333  ,|1C7334 PART MNBER
39UF-0. 0270HM “-30UF- 0. 0270HM —— Lizl.f ::g S4.901UF %\g:yp 12850299| 12850218 ALL
2 1 v 2 16V, 2 2 g 2 L&V,
, =PPVI N_SO_DDRREG LDO . B sm B sm egs-l 0452 LNy 128S0093) 12850218 ALL
NO STUFF
 ppsy S5 DORREG ﬁ7301i e o] oo
10UF -
By 5
C73001 it
:|_0§< %:Z) PLAGE ReAR=UT 0. 2: 1mm /D CRI TI CAL
2 ] 30
e O s = e af dyg RIK0225DNS
o~ NE | . mm
VLDO N N NEGK W pTHEQ. 17 mm R7 325 M RReCRW BHHES: 17 ™c7325 ll—' PV
= NCLPREZW DTH=01 6 'm0 Vel RS
V51 N VBST DDRREG VBST %A) QL2 PIPRRES. M T - in CEI7T3I§6L
\ DDRREG FB DRVH DDRREG DRVH a
E:B% =DDRVTT_EN T Esane 17 |S3 U7300 v 13 DDRREG LL Pyl ety ? ™ é%g 17 0. 88UH- 20% 19A- 2. 3MCHM
» frm>_=DDRREG_EN [P 16 lss  1Poo1916 ST eTRE L4 1 2 =PPDDR_S3_REG
DDRREG 1V8 VREF DRvL| 11 DDRREG DRVL Sy Npe=TRE N MPCGLO40L R88- SM
SVREF ORI TI CAL paooo| 20 DDRREG PGOCD . CRI TI CAL Vout = 1.5v
vobosns| 9 DDRREG VDDOSNS |1 C7340 14. 1A max out put
C73151 R7315 L vrl s~ =PPVTT SO_DDR LDO FA ¥ n == 3300F (@ass 1imt)
0. 108 — %" DDRREG MODE 19 |MooE VTTSNS| DDRREG VTTSNS y J 2 2PV rant 1C7346 f = 400 kHz
X7R'8% 2 Hiew DDRREG TRI P 13 |tri p meaoNeztes st B85 e
102 s 1 kB s o viTRer| 5 =PPVTT_S3_DDR BUF RIK0226DNS CRI TI CAL 2 99Y oerm
Tom mox 1500 RITI ORI TI CAL Pk 3411, |* C7345 0462
1R7319 PGND GND &gBARDM 136 -r 1 C?&Gl 3302%'5,,_: — é(g% 5
150K 'R7316 |1C7316 I 4 4 4 % pay Pl 2| |2 %5 (U301
gy 10 o 010 1R7317 |'R7318 7 9§ 2% ! 2 kit
2 M—lﬂé\’ 2 g}{) CERM 200K 66. 5K PLACE NEARECS10L 1: 1 PLACE_NEAR=GI101. 1: 3 TPLACE_NEAR=C7340. 1: 11m
DDRREG P1V35_L w2392, W 0A02 0 Higw 3 Hasw =
1 Ve 40-2L C7360, C7361 close to menory =
b Q7319 2 2 = 2| C73501 e
;‘ SSMBK15AMFVARE [ ) E XWB()S(’\%g] 0. 22U@,:: _ﬁmiNEocw BHES: 27
2
_| VESM ‘%}‘
i __M D_DDRREG S ]
e
L MEM VDD SEL 1V5 L mes
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
376S0979 1 FDMC0225 Q7330 DDR_POWER_FET: FAI R
376S0874 1 FDMC0202S Q7335 DDR_POWER_FET: FAI R

SYNC_DATE=07/ 28/ 201
— —

| ETTRTSE=yTE
1.5V DDR3 Supply

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREINIS THE
PROPRI ETARY PROPERTY_OF “APPL]

THE POSESSOR AGREES TO THE FCLLON NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

051-9058 | D
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___=PP5V_S0_CPU| IV - _ NP 7 6
R7401
w___PP5V | MVP_VCC , 1075
- . 5%
VOLTAGESSV Ag'g}é" =PPVI N_SO_CPUI MVP ; «
,=PPVCCl O SO_CPUI MVP. 1 C7402 1 C7403
0274201 — %O/2UF — g.O/2UF
-2 3 ETG
R7479* R7480 XSR Cop
54.9 130
%lé‘é" %}E‘é’ PLACE_NEAR=U7400. 19: 2nm
402, 2402 — PLACE_NEAR=U7400. 29: 2nm
PLACE_NEAR=U7400. 18: 2m| PLACE_NEAR=U7400. 16: 2mm g g 2
; Not e: S%Lz(;geds scrubbi ng R72406
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= SLGEAP020 5 CRI TI CAL 0?( 0 033%% 1 © NOSFET ThcPe102
2 > PLV5CPU EN 2 |on Cng"lleCAL g5 R7801 L__'} 37781(0);-DN o CHANNEL P- TYPE
I_3C5Hw q.7 1 2 41d YRR 12128 HF R7860 C708160 RDS( ON) 18 MOHM @. 5V
N87S8T(L)J;F1 d s P1V5SOFET_GATE b’psf/ﬁ‘é" P1V5SOFET_GATE_R s P5VOSO EN L 10K P5V0S0_SS - LoD NG 1.678 A (EDF)
4. 7%';:: pq_8 402 1[2|s _=PP1V5_S3RSO FET , ”
X5R &M 2 ap B J o2 s
ey oo B Q7802 |,
SSMBK15AMFVAPE l;
1.5V S3/ S0 FET vesu [ | ]
= NOSFET SI 7108DN 5
P1V5S3RS0_RAVP_DQis « - 2 —
CHANNEL N- TYPE » mp—=PSVS0_EN
RDS( ON) 6 nOhm @. 5V =
LOADI NG 5 A (EDP)
SYNC MASTER=K90I M.B SYNC DATE=02/ 15/ 201
Power FETs
d} Appl e I nc. 051- 9058 | D
) 6.0.0
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2

7

SO,

SO,

2

— - —
1 3.3V, OV S5 ENABLHY1S
S5 Rail Enabl es & PGOOD Ve e cont eI OO 2 peves & j
—l\/\/%\/—uz_wg e
=PP3V42_G3H PWRCTL | nternal pul | -ups 100K +/ - 20% sy
State SMC_PM_G2_ENABLEJ PM SLP_S5_L PM SLP_S4_L PM SLP_S3_L 40R27914 0 068UF
R7 3.3K ). C
87?4 | < CRITI CAL 18 P3V355 EN L Run (S0) 1 1 1 1 a5 32 26 17 5 [T mgfﬁh;gmé 1 2 > 1%
. % —— 343S0%4 1 SIS e X5R: CERM
éﬁz BAS Sleep (S3) 1 1 1 0 Napbgp TBAD VBUS EN oD -
SL TARN 2 66 Deep Sleep (S4) 1 1 0 0 R791P5ACEJ\EAR:L5701.3‘ g JT—
2 [
PM GZ EN Deep Sl eep (S5) 1 0 0 0 2 5_RZ}S(911 9, 1K
* DWARE-BASE=T ot D] Battery Off (G3Hot) 0 0 0 0 ;iﬁf‘{:" 1’816W %73911
— QuT A > 1§ ACE_NEAR=Q7812. 2: 6r VB K15AMFVAPE
ThFI)’F(;?’S\I/’lsOTSdS PV\RCT 6 l—|>—n'n'rmr 402 $festd >SN
2:
DLY > 10 s {3V 3.3V S4 ENABLE PLACE_NEARFU7300. 16: 677 -
- P3V3S3 EN - =P3V3S3 EN .
GOOD 7 8 S5 PWRGD 757 =PP3V3 0S5 PWRCTL VARE. BASESTRUE —— oD
SSP DUY 7 |oiy 1c mrom Qur s NARE- BASESTROEED © IO G DDRREG DDRREG EN o
7941 . 7970 1 P3V3 sS4 EN — =P3V3s4 EN o 2 MAKE_BASEST USB PWR EN
0. 1UF } = = g 2
OPF g0 — S5_PWRGD (ol d name RSVRST_PWRGD) - - >SMC 0% e = v - 1 C7910(: C7912
T cerv o ° VG- PG PYRCD -2 I ST g s
2 Gmwer |2 G
3 SO ENABLE qo G
PLACE_NEAR=! Temm PLACE_NEAR=Q7812. 2: 6mm
1 R7978 1
w15 - SMC_S4_WAKESRC EN = 7eus 10 D PMSLE S3 L LANA 2 (PMSLP_S3 R L) PMSLP S3 R L
ASIP S3 | /N NAKE_BASE=TRUE
1/ 16W
CPUVCORE ENABLE NO_STYF Mokt 2 2
R7974 R7919 L R7os7 2 K981 R7988 R7ogs
23 a5 24 23 _ALL_SYS PWRGD 1 0 2 CPULMVP_VR ON_ gy oo = 2 33K %%K 5%
’\/Syo\/ PLACE_NEAR=U7400. 7: 5mm 178w ew 1 erew N ey
Lerew = VECLF ML oL gEAwwsoo s6m PASREAr L7770, 3: 61 402
402 PLACE_NEAR=U1800. GL8: 5mm PLACE_NEAR=U7100. 15 6 PLACE_NEAR=UTT60. B3: 6mm
&Pl EN — =P1 EN 71
MAKE_BASE=TRUE -
7, =PP3Vv42 G3H PWRCTL
3.3V/ 5.0V Sus ENABLE o r7931 = ==PIV5S0 EN oy
757 _=PP3V3_S5_ PWRCTL 10K — =1V05 SO LDO Epbymy 71
PLACE_r\EAR=U794é7192433mr1| < %:;E\g ,%%%EN — =CPUVCCI OS0_ENmpmy 70
SO Rail PGOOD (BJT Version) "1gE s - R = sPvrsA e o
EE Ve Q7931 |
; ZPP3V3_S5_VMON L 4%?&4390 d (ol PLAGE_NEAR=U7100. 15: 6mh PLACE_NEAR-L7600. 3: 6rm | PLAGE_NEAREUT?70. 3: 6mm 1”2;3’;“%“ B3 om
_ B SMC_BATLOWL: 100K pul | up on SMC page - SOT891 SSMEKLSAMFVAPE | - 1C7987 1C7981 1 C7988 g
R7?5509 10 45 [Ty SMC BATLOW L 1 VESM ] == 0.47F ——0.47UF ——0.47UF — 1%,
1% 2 & er 2 & er 2 &k e
lle%El VELDE ALL SYS PWRGD 23 24 5 73 sl 1[5t —|— se ™ T & T & T
e ow 2| sopan c . |4 g PMSUSEN — =PSV 3v3 SUS EN prmy e
L R71g?<53 17 D—PMSLP sUs L L 1 1
VMON 3V3 DIV 1 2 VMON_ Q2 BASE © < G\D VFRQ Low:. Fix Frequency
5% 2 VFRQ Hi gh: Vari abl e Frequency
R7952 i Qro50 CHGR VFRQ Gener at i on
7. 15K 5 @ : | ASMCC0179 NO STUFF
/16 -
Rt R7954 N ]| |PFN2o1sHa-8 R7917 L )
73 7 =PP1V5_S0_VMON 1 2 VMON_Q8 BASE7 1 2 ENET Enabl e &ner at I On
L PP1VE_S0 Mffféj\év |—2 QGCRI Tilear %,{fl?‘é' "ENET" = "S0" || ("S3" & "AC' &% "WOL_EN') 3 3V ENET FET
0 NC¥———— 0 = |
402 i 402 3. 3V SUS Det ect .
e g
Py
R71?<55 . _=PP3V3 S5 PWRCTL =PP3V3_SUS_PWRCTL R4101P
73 7 __=PP1V05_SO_VMON1 2 VMON Q4 BASE SOT- 23- HF
o8 K so%csg §1sz %ﬁo R [,C703L 12 PLAOE_EAR:wgaé;Q%E)"T
1/_16W stu 1, 12nms - 2 /s D\ 3 -
WY orst- Case Threshol ds: RPnobel & =y TP o' 18 , _=PP3V3_S3_P3V3ENETFET - PP3V3_ENET_FET ,
@ 0. 00V R7957* PEPERoPE"TE SMBAY A8 1C7921 _
. 0. 1 G
@ 0.640V ) CRITI CAL o R7921 = Quf330F )
&?VOV\IGGDO{//I der: 2.345V M=:uI552 VDD wg&/& R7922 2 %55 c7922
o 73 7 =PP3V3 SUS PWRCTL SISENSE  |J793( RESET* 17 402, 100K 0. 01UF
= TPS3808G33DBVRG4 PM ENET_EN L 1 2 P3V3ENET_SS 2 ||t
S4_PGOOD_CT 4 |cr 30T23- 3 PM_RSMRST_L goes to U1800. C21 A 11
- 90Kk "FoPEX NC Mo 16y
7 =PP3V3_SO _PWRCTI GND 202 X7R- CERM
SO Rail PGOOD Gircuitr RT90L (S 925 —f
cuitry oK 0k 200 B L (T WL.AN Enabl e Generati on
. R7968 VF- LE 65 . wol "WAN' = ("S3" && "AP_PWR _EN' && ("AC' || "S0"))
%B?Shmzd?u\/.g (ollo%L Version in devel OF:ITEHI )nwp 1 100 5 4022 NO STUFF unirg EN & NOTE: S3 termis guaranteed by S3 pull-up on open-drain Al
2. -3. E Y 4 921
V2MON: 2. 815V- 3. 099V PiVSS0_ PEOCD {1 om U730 By m7966 1 & 2L
V3MON: 0. 572V-0. 630V MeogE RIS = SSMBK15AMFVAPE PM WAN _EN L oD >
VAMON: 0. 572V- 0. 630V 7 [my—PLYBSO_PGOOD 1 2 VESM 'k_':
5%
a7 =PP3V3_SO_YMON 18w
=PP5V_SO_VMON ’ R718065 Mo5" e %OOZD\N X-G
SOPGOCD | SL o D—PSV3V3 PEOD  IAAA2 o 2 AP PVR EN
7s 7| =PP1V5_S0_VMON 960 Y, oLz VR Von B
15 | = _VMN TuE —— LW R7964 73 a5 26 17 5 5 ormy—PM SLP_S3_ L s
6. 04K PRPF O i cruvca aso Peon 1 109
1 13% 10K ! o o % (AC_EN L)
[t R7963 116w AC EN L BN YRC VAST ER=RO0! VLB SYNC DA E=02] 157 201
o2l papws O 04K L !79@% 1607, b o745
w2l Ry | BLEEQZLT RTEZ = 2 e ENIZRERVE © | 7920 I Power Control 1/ ENABLE
PSV DIV VMIN 2 3 vzwDNCRI Tl W L1 HLew Rﬁ’?@ﬁ 2N70029:‘AN G/ |H2
P1V5_DI V_VMON 5 lvs e 402 3 SOT-363 S Apple | nc 051-9058 | D
: Lwarxm_l Sl 1 DIV VI 6 V4$§°Pm-'£%* 8 ALL_SYS_PWRGD R 46 45 17 leg\é\“/ 5 GI e P . b
15. OKTR7T97 1L L] 0—\ GRS 202, (PM SLP_93_L) f S 6.0.0
1/ 16W 10K G\D_THRM PAD NOTI CE OF PROPRI ETARY PROPERTY:
M:ibgz 17 160" 15. 0K < o| 35382310 1330, ALL SYS PWRGD oo 7 24 45 73 NECRVATI ON_CONTA| NED HEREI N | S THE
Mok 1/ 160" 5% PWEEETAWS@PigégYTg:TﬁEPIEaLON NG
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LCD CONNECTOR
LVDS CONNECTOR: 518S0787

s LCD 1 G PWR EN

CRI Tl CAL
20525- 130E- 01
F- RT- SM
CRI TI CAL C9015 B C9010 B a1
0.001UF —— 0.001UF ——
2000 BET EST
3 2 . 2
1oy WFET-2x2-8IN L9004 :ZURZGERM :ZURZGERM 1
FERR- 120- OHM 1. 5A 5
» =PP3V3 S5 LCD 2N vouT 14 PP3V3_LCDVDD_SW LYY Y Lz . PP3V3 LCDVDD SW F [ 3
I B a I VOLTAGE=3. 3V 0402- LF L9008 CRITI CAL M N_NECK_W DTH=0. 20 MVI VOLTAGE=3.3V M N_LI NE_W DTH=0. 30 MV 4
3IVIN_2 VoUT_2|5 M N_LI NE_W DTH=0. 30 MM 120- ORIV 0. 3A- EM -
NCX—
M N_NECK_W DTH=0. 20 MV
THRM NS 1 Y Y Lz s PP3V3 SO LCD F 6
0 LAD + o011 + C9012 0402- LF M N_LI NE_W DTH=0. 25 MV VOLTAGE=3. 3V
6 7 ——0.1UF —— 10UF M N_NEGK_W DTH=0. 20 MM
% T, 8% 50 17 6 _LVDS | G A DATA N<O> -
2 2 -y
KoB, CERM xBR , _=PP3V3_S0_LCD (LVDS DDC POVER) 80 17 6 _LVDS | G A DATA P<0> - 9
10
1 11
'RO008 R9009 80 17 5 _LVDS 1G A DATA N<1> -
e a0 17 6 _LVDS 1G A DATA P<1> - 12
10K 59 g 13
5% 1/16W
et 2%;; 50 17 6 _LVDS 1G A DATA N<2> - 14
< 2402 80 17 6 _LVDS 1 G A DATA P<2> e 15
>
s s _LVDS DDC OLK T T6
8|5 _LVDS DDC DATA ggogmiégom 55 6 LVDS CONN A CLK F N . 17 L \IE
N -
DLP11S 856 LVDS CONN A CLK F P - 18
R T -

19

8017 _LVDS IGA CLK N 4 Y 3 77 5 _PPVOUT SW L LT P
e 1 NC:
C9020 B 21

80 17 _LVDS IGA QK P 1YY Y L 0. 001UF 1 22

160

50V

SR cerm |2 NC: 23

0402 24
L 25

26
27
28
29
30

LED BKLT I/ F

77 6 _LED RETURN
77 6 _LED RETURN
77 6 _LED RETURN
77 6 _LED RETURN
77 6 _LED RETURN
77 6 _LED RETURN

33

o |o & [w | -

35
36
37
38
39
40
41

« 2 ()

[000000000[000000000000000000000000000000]0

SYNC _DATE=02/ 15/ 2011}

LVDS CONNECTOR

d} Appl e I nc. 051- 9058 | D
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1

e e 129 A Hi gh-Speed Signals
o+ oy DP_EXTA M_C P<0> 9300 .|| DP_EXTA M._P<0> .. QDVODTRE ; 2,6 BLAS RADN0 g p g
0. 1U0F | TE %Y, o % qomT29_D2R N<0> (C9370/ C9371) TR : T29_D2R C P<0> e
oo mmDP_EXTA M._C N<0> C9301 : Iioe = DP_EXTA M._N<O> o s o129 D2R P<0> CO371 &+~ F] T29 D2R C N<O> &
0. 1UF T x5k cason o 4TI MR | G“Eﬁ@%??fﬁé,%gw 0364 ___ an_voo-TRe (D9364. 2)
oo - DP_EXTA M._C P<1> CO302 :|: DP_EXTA M._P<1> . 9395 T RE 5K L T29: TX_ O
0. 1UF | 138% cidn o o 129 _R2D C N<0> 0 47UF I"RTV_EV_| « T29_R2D P<0> 2 T29DPA_M._C P<0> rymy 76 s
oo DP_EXTA M._C N<i> CO303 1|2 DP_EXTA M._N<1> 44 o 5 T29_R2D C P<0> ; CERMBE [ T29 R2D N<O> D9373 T29DPA M._C N<O> 76 52
0. 1UF | [ 10% I8 o C9373 :]|» GND_VO D=TRUE BARSO- D21 F A >| K 3 oD
. X5, CERM 0. 470 || ;c%"/ﬁ“gq ‘é‘gﬁ,l 1.5K1 2 Lo D93é5 TSP-2-7 T | anp_val D=TRUE ( D9372/ D9373)
oo DP_EXTA M_C P<2> C9304 1 Hioo = DP_EXTA_M._P<2> .0 T29 signals are - RO373 W 201 —mé;-uéw GND_va D=TRUE ( D9365. 2) D
0. 1UF I xsR iz T29_A BIAS R2DP1 CRI TI CAL D=TRUE
oo DP_EXTA M__C N<2> C9305 1|2 DP_EXTA M._N<2> 0 P/ N-swapped after AC :lm T29_A BIAS RDN1] T29 Path (Al 4 Ds) RE574T 5k . 2
0. 1UF I 38R caps to inprove | ayout. GND_VOI D=TRUE Bi asi ng DO372/ D9373: S| GNAL_MDDEL=T20PI N R9375 1. 5K 1 , W o
80/ C9381) D9364/ D9365: S| GNAL_MODEL=EMPTY R q =
21
oo mmDP_EXTA M._C P<3> C9306 1|2 DP_EXTA_M._P<3> o 129 D2R N<l> 9 e T29 DPR C P<i>
0. LUF 11K dista o 29 PR P<1> 0, A7UF 1 & i 1 T29 PR C Nel> o0
ns > DP_EXTA M._C N<3> CO307 1|2 DP_EXTA_M._N<3> o —PP3V3 SO DPSDRVA w2 2 o C9381 :j|. am e
0. 1UF 1138% &% R9309 . 5 e 0. 47UF %%"ﬁ’m%ﬁl G\'nggéywllzggw avD_va p=TRUE ( D9360. 2)
1M VVV—MW'IQ 8 %Dﬁvo D=TRUE 1L 5K 1 2 " 9 TX 1
o sy DP_EXTA AUXCH ¢ P C9308 1|2 DP_EXTA_AUXCH P ;s o 3 129 _R2D C N<1> W= |20q/—4v| e 729 _R2D P<i1> T29DPA M._C P<2> fomy 76 5
0. 1UF | 138% a%n s 129 _R2D C P<1> ; FRMBE T e T29 R2D N<i> D9383 T29DPA M._C N<2> oo s
s DP_EXTA AUXCH C N C9309 1|2 DP_EXTA AUXCH N 0903%%”’: By [, 90O D>TRE = P meraa) 09382/ DO383
— 0. 10F | BT 35, R9308 4 . . . R9308/ R9309 mai ntain bias on C9308/ CI309 "&bNo pFRIR T FTgw D9361 A« Svgvehating Sl il
If GPU uses conmon pins for AUX CH TM VWV pm—Tzow)  to prevent spikes when U9310 AUXDDC_OFF RO9383 m‘l}w .\ s : =
and DDC, alias nets together at GPU. J_ transitions fromhigh to | ow. CRI TI CAL 3 %
= (Al 4 D3 R9 1.5K1 2
D=TRUE
R9354 30 1A (A2 o = DP_SQRVA M._R P<0> ngggu;‘: Fomeav1_w DP_SDRVA M._P<0> ol AL nooeLooom n | ROSED 1. 5K Laan 2 2
. R9355 30 1 ) 21 L DPSLRVA ML R N<O> 9345 1 (5 . = DP SDRVA M _N<0> (D9382/ D9383) [
., =PP3V3_SO_DPSDRVA DP A SU pe r - D lver NNz 0. 22UF | 1305 53¢ S'%E%ZEE';TY Both R's nust connect
( )
R9350 30 1 2 C9360 1|2 to Cin star topol ogy.
T AA%Y% I Le SDRVA M._R P<2> ,—|0 22UF I—mv—mv-l - s DP_SDRVA M._P<2> DP Path Biasin P A Bl ASO
1 « DP|SDRVA M._R N<2> ; R 9% . DP_SDRVA M._N<2> 9 VOLTAGESS. 3
93101 1C9311 |1 C9312 R9351 30 , 2 C9361 1|2
NN s Tr70W %6, R9361 1.5K:1 2
2. 2%% p— (1)8'%1UF pu— (1)'%1UF MK M= 201 0. 22UF 'l %8R 8201 R9360 1. 5K /\/\/\/_W
6.3V 16V 16V 1 1 . 1 2
PS8301 | 2C Addresses: Aogﬂ”;lr fER T DO RO3p2 R%3°3 . =PP3v3 S0 DPSDRVA VNV ThRw C
u9310 17280 3750w
Al A0 Addr (WR) M e R9365 1.5K1 2 |
0 0 0x96/0x97 L P88301TQ5ZI?\II40GTR-A2 —| 201, 5201 0831%% 1 RO364 L. SKl’\/\/\/Z—W
9 (1) gxg% 8"5; w s _DP_EXTA_M._P<0> 1linpop CRITICAL out_pop| 30 DP_SDRVA M._C_P<Q> T T CRI TI CAL VVVTRE oW
X X o 75 _DP_EXTA M._N<O> 2 || N_DoN our_pon|_29 s DP_SDRVA ML_C N<O> XTR- CERM 2 s U9359
1 1 O0xB4/0xB5 C9363 1|2 74LVC1G04DBDCK .
Note: Oth P d o 75 _DP_EXTA M._P<1> 4 IN_DIP our_p1p| 28 s DP_SDRVA M._C P<1> 0 1UF I—m%—rsv—\— s _DP_A_PWRDWN 2 >C4 DP A Bl AS
NoLese0 e o ade B E— G oA e SoRA T cosb . -
so only 94/ B4 are o 75 _DP_EXTA M._P<2> 7 | N_D2P ouT_p2P| 255 DP_SDRVA M._C P<2> 0. 1UF X5R. CERM DP/ T29 A L S d 731;,65\/;% =
used for this part. o 7s DP_EXTA M._N<2> 8 | N D2N out_D2N| 24 DP_SDRVA M._C N<2> I C supports input O\IV' pee
NO STUFF oo DP_EXTA M. P<3> 9 | n_osp ouT_pep| 23 DP_SDRVA M._C P<3> |—|CQ%6ZUF1 va—rsv—\_ high while Vec = ov. L  PPaV3 SW TBTAPWR
R9311!| |'RO310 o s _DP_EXTA M._N<3> 10 || N D8N ouT_D3N|_22.e: DP_SDRVA ML_C N<3> 09366 115 o Mist be 3.3V DP A port power o
1K 1K . DP_EXTA_DDC CLK 14 | N sa AC_AUXP|_20 s DP_SDRVA_AUXCH C P 0.1UF I'%E_“"V_'_m,, l l L
wBWS S Hiow - DP_EXTA_DDC DATA 13 | soa AC_AUXN_19 s DP_SDRVA_AUXCH C N ! C9}3U%O ! C9}3U%1
02, |p402 o o _DP_EXTA_AUXCH_P 16 ||y auxe our_Aup_scL| 18 (DP_SDRVA_AUXCH P) ﬁg;(g“bf”ggg%"‘l”" om T_TABLER|R[S|3o|e 1R9399 | E{M 2 E{M
. o s _DP_EXTA_AUXCH N 15 || N_AUXN ouUT_AUXN_SDA| 17 (DP_SDRVA_AUXCH N) during training. s DP_SDRVA M._N<3> 31 [pn or—voo— 100K
R9312 « o DP_EXTA_HPD 3 | o (1PD) oUT_HPol 3L (DP_SDRVA_HPD) 9369 |- «» DP_SDRVA M_P<3> 3 Iynio-  U9390 TPow
$ew DPSDRVA | 2C CTL_EN 26 || 2G CTL_EN (I PU) 322 DP A CA DET LT 0. 1UF m‘— s DP_SDRVA M__N<1> 27 r,NLUCBT'—F%“D'\*"OSl 2201 =
Ve L CA_DET <m C9368 1|2 o DP_SDRVA_M__P<1> 26 |y 1 Fbaur o+ L T29DPA M._N<3> o ao
2 DPSDRVA | 2C_ADDRO 36 || 2¢_aporo (1 PD) RS 5 > ToobPA M P D
DPSDRVA | 2C ADDRL 35 | 2¢_apoRI (1 PD) cext| 11 DPSDRVA_CEXT : YOR EEIL s DP_SDRVA AUXCH P 19 |ayxi+ BauT_0- Too: q D
" —| 2C_ DPSDRVA 38 |sa cn PLACE_NEAR=U9310. 11: 2 23 DP_SDRVA AUXCH N 18 |auxi- CRI Tl CAL 9: Unuse
way=1 2C_DPSDRVA_SDA 37 |spa_crL 2R DP_SDRVA_HPD 17 lvpp 1 pouT_1+| 4 T29DPA M._N<1> oo
DPSDRVA REXT 12 ey 623 > CKPLUS_WAI VE=Ndi f Pr _badTer m pout_1- |5 T29DPA M._P<1> 76 83 B
soSERM T29_A_RSVD N 25 |oin2_o+ T29: LSX_A R2P/ P2R (P/'N)
2 16 > DP_AUXCH | SO 39 _|AUXDDC_CFF (| PD) T29_A RSVD P 24 |pine_o-
L 6 DP_A_EXT_AUXCH P
DP_A_PWRDWN R 34 |pp (1PD) = (T29 A | SX_P2R) 23 |oine_1+ A D 7
SDRV_PDV ) R9392'| |'R9393 (T29_A_L SX_R2P) 22 |yne 1- A DP_A_EXT_AUXCH N.%” s
RO318 1R9319 PS8301 has i nternal D __THVPAD 5}/(] 5‘% _A_ _| T29: RX_1 Bias Sia
0 425K ~150K pul | -down on PD ool o 1/ 200 3750w T29_D2R1_BI ASP 15 _Jauxe+
5% i/‘;/ulGW pin. OCkay to drive this 2'641:2 23’51 T29_ D2R1_BI ASN 14 |auxe- HPD_I N8 DP_A_EXT_HPD am e s
o ML pi n even when VCC=0V per NN 13 |pp 2
. 2 Parade (pin is 5V-tolerant). _L R9396 R9397 NCx——HPD_ 1R9398
1 " Port A MCU < LKoMe 1S « .DP_A_PVRDUN 10 lopy se 190K
= 1/2% %/{:2UW e s T29 A Bl AS T 32 AUX_SEL LO=Port A 20W
201 201 11 NC H =Port B 2 1
s PP3V3 SW TBTA Must be 3.3V DP A port power 3
: p P CBTL04DP081 (353S3151) and L =
1 Pl 3VEDP212 (353S3055) are THVPAD
o § 1 C9330 |+ C9331 R9338! = footprint-conpatible parts with o| o< SI GNAL_MODEL=T29DP_MUX
CRI TI CAL Vo) OM T TABLE — 0, 1UF 0;,LUF 10K simlar pinouts. NXP uses pin R
- 2 KoV, 2 17, 17180 10 for M. and HPD, Pericom uses
ng)gl313;-(2)A 402 402 Vaos pin 10 for M. and pin 11 for HPD. L
s DP_A_CA DET @ L |RESETH#/ Pl CD_0 HVQFEN25 R PIOL_0/ ADL | 16 qgu T29DPA_CONFI GL_RC rmy Note: U9390 M./ HPD defaults to T29 node so that DP/T29
s _DP_A_PWRDVWN &—2|P c0_1/ cLkouT RIPIOL 1/ AD2 17 gy T29DPA_CONFI G2_RC v R91§K34 Di spl ay can detect host T29 support using |2C
as T29_L SEO<0> 7 {pl 00_2/ SSEL/ CT16B0_CAPO RIPIOL 2/ ADS 18wy $ST 2 HV. iN R LAAA2 TBT A HV_EN mymy 55 v pul | -ups on M.<3>.  U9390 AUX defaults to DP n‘qde
w0 =1 2C T29AMCU_SCL 8 |pi co_as scL(OD) (1PY Svoiorpi 01_3/ AD4 ;3 - ngA EXTUC PD ” 16w B&FEEPOACST OB By} cdowns woul d defeat DP Sink’s
w0 =1 2C T29AMCU_SDA 9 |pi oo 5/ SpA(OD) Pl OL_4/ AD5/ WAKEUP - w07 Mios"
=TBT_WAKE L: 7 T29DPA_HPD 10| o 6/ SCK P O1_6/ RXD|23_gm T29_A LSX P2R P2R = Plug to Receptacl e -
m PCl e WAKE# 76 T29 A BIAS R 11]p 03:7/ CTsH Pl 01:7/ TXD|24 gy T29 A LSX R2P R2P = Receptacle to Plug SYNC-IVASTEWKQOI M_B SYNC DATE702-/ 15/ 201 A
Mobi | es use S4 WAKE# » @23 L35E=02 13]7! -3/ M sorCTIoB0_WATO P11/ CT1oB1_CaP £ —ae 129 Lukixle am > 1R9339 Di spl ayPort/T29 A MJXi n
=TBT WAKE L D ST e P IS | 2C Addr: 1M
17 GO} R TET VR REO L -2 SWCLK/ Pl G0_10/ SCK/ CT16B0_MAT2 ( OD) 4 0x26/ 0x27 (W / Rd) ot I | 051- 9058
wam BT PAR REQL g 15(gpiop_11/AD0 (OD) ves  THRM XTALIN 1R9335 |'R9336 Tiew Appl e Inc.
R 1K 10K 2402 ) 6.0.0
N 376w 376w NOTI CE OF PROPRI ETARY PROPERTY:
2’)1/’5-2LF 2%‘2“ = THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
i PCSLE5IR AGREES TO THE FOLLOW NG
5 | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 93 OF 109
R9330 provides pads for programing/ debug of MCU, please make accessible. 1 T T e o 1T 1 WoLE R PART
If project has space for 10-pin programm ng header it shoul d be used. IV ALL R GHTS RESERVED 75 OF 86
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3. 3V/ HV Power MUX

V3P3 nust be S4 to support
wake from Thunderbolt devices.

» =PP3V3_S4_TBTAPWRSW

Noni nal M n Max
RITIcAL [CRITIcAL IV3P3 1100mA 1030mA  1200mA
1 1 1 IHVSO  890mA  830MA  930MA (assumes 15V, 12Wni nimun)
C9487%|. 09512%9 A 09}4U8F1 Imes  Geom s 930 (aseumms 95, 51260, 7511, 7
20% 20% —— —1— 2QY
Y- ?-Agkf szR- ce?eg 2 2 z&;ﬁw PP3V3 SW TBTAPWR
Yl 0 v
R85l 19 vapP3ouT| 18 - . ’
20 | )vaP3 VOLTAGE=3. 3V
. _=PPHV_SW TBTAPWRSW 1 OJT( 12 PPI—hl\/ SW EEEEA%V\FR}M
20V Max 6 14 M Ef; - .
Lzhw Co4851| [1C9486 |1 CQAE'%%B
C9415 C94101 CRI Tl CAL i 1
0. 1UF 10UF 0. 1UF
SHE— Cf— wato | U T Ty
25V 2 X XIR
X5R- gegggn ;r 505/ F OFN CEORXI 6 683- l
16 |RsvD RSVD|_15
™ D> =TBTAPVWRSW EN 5 [EN | SET_V3P3 8 TBTAPWRSW | SET_V3P3
75 35 (D> TBT_A HV_EN 11 |4v EN | SET_s0| 10 TBTAPWRSW | SET_SO rem—
D =TBT SO EN 17 |so | SET_s3 9 TBTAPWRSW | SET_S3
@D THRM TBTHV: P15V TBTHV: P15V
z S PAD v se R9410* 'R9411 'R9412
SENEIE M 228K 122 8K L38 SK
1/ 2 20W 20W
201 2 1 2 1
TBTAPWRSW | SET_S3_R <RV3P3>
TBTAPWRSW | SET_SO_R
TBTHV: P15V TBTHV: P15V
m4131 1m414 Single-f It T ot tion
22.°6K 22. 6K reqli res two RS por b
1/ 200 ;é‘éow Sohore R ot B VAR ok
201, 5201
<RHVS3> <RHVSO0> I'LIM = 40000 / RISET
For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON =
11450338 2 | RES,MIL FILM 1/16W17. 8K, 1, 0402, SMD, LF R9410, R9413 TBTHV: P12V Th d b I CO A
: L9400 under bol t nnect or
114S0338 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0402, SMD, LF R9411, R9414 TBTHV: P12V FERR- 120- OHM 3A
. < 1 2 PP3V3RHV SW DPAPWR
Nomi nal Mn Max 0603 — .
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni mum) C9400 1 OLTAGESTS : 9405
0.01lE —— 0. 01UF
yp— .
C9490 égz For 19400 T29 SMT pads GND DPACONN 1 C 1 |27 GND_VO D=TRUE
- m>_T29_A BIAS R 0. 1UF 3 E;%n_g’/u 2 £ LRk 1 BHED iy JLBth C'5) -
1 2 ~ 25V 1 2
1 = T29 Dir DP Dir CRI Tl CAL DP Dir T29 Dir X5R, CERM 0. 47UF YN 1T29DPA M._C P<0> am s o
1gt\,u 0 75 @129 _D2R_C_P<0> - - 39400 - e T290PA M._P<0> C9471 1 2@% R TT200pA N<O> 0
X7(F)%218§FW' = - T29 D2R C N<O> - - DSPLYPRT- MB7- 1 - o2 T29DPA M._N<O> 0. 47UF A GR 1
1 GND_VO D=TRUE GND_VO D=TRUE F- RT- THSM ] . 2051 -
R94%31- R9494! 1R9495 / \ T29: TX_0 GND_VOI D=TRUE | GND_VQl D=TRUE
123 LS (35 T T row C9406 'R9471
1/2 20w o M SMPINS 0. 01UF 4 /0K
201, 28, Y61 " QHOT_PLUG DETECT G\DO 3 GND DPACONN 7 C 1 2 | %ow
T29 A BIAS pomyevs SI GNAL_MODEL=ENPTY SI GNAL_MODEL=ENPTY | 5 ggi: g "’LJANEOPE S NECRS : Lob
o M__LANEON ~ 25V
- 7 X5R- CERM
O G\D GND O 0201
o 15 oy T29DPA_M _P<3> -— - 100 Sm LANESP . Lanerp o2 - - T29DPA_M._P<1> s
T29_A_BIAS_D2RNL 0 T29DPA M. N<3> -— - 12| SM_LANESN M LanELN O AL - - T29DPA ML _N<1> o s oo
: 9: Unused - F71 i | 3 o= -
N T29 A BI AS D2RP1 o G\DO T29: LSX_R2P/ P2R (P/' N
> ORI TI CAL | 12 O AUX_CHP M._LANE2P O i? -
O AUX_CHN M._LANE2N O
RO498'| |'R9499 9498 201 5 0P_PUR “ReTURN O 22
2.2K 22K 650NH- 5% 0. 430MA- 0. 520HM 1 OND_VO! D=TRUE
1 zi‘@? i{lééow 2 (VYY1 SDVODTRE = \ SHIELD PINS 094%%0&*1 Czj s)
0603
GD VOl D=TRE2 2°8b_va o=TruE D9498 A K SI GNAL_MODEL=EMPTY 0. 47UF el L29DPA M._C P<2> 7 8
8 75 (T} T29_D2R C P<1> = = ss T29DPA D2R1_AUXCH P - P - - T29DPA M__P<2> 1 5 1 T T29DPA, N<2> 75 83
o 75 o T29_D2R C N<1> D9499 Ak s T29DPA D2R1_AUXCH N - r P o T29DPA M _N<2>
= — CRITI CAL T20: TX 1 . 201
A 50430 - s
o PP VSR e 650NH- 5% 0. 430MA- 0. 520HM
(Both L's) -
83 75 B DP_A EXT _AUXCH P
83 75 CH> DP_A EXT AUXCH N
1
Cg:?o%é 1 470k R's for ESD protection
8% on AC-coupl ed signal s.
CEEQ'XI —
s m—T29DPA_HPD -
. T29DPA CONEl GL RC DP Source must pul | 'R9441 lSYNC VASTER=K90I__NLB SYNC DATE=02/ 15/ 201
down HPD input with
75 T29DPA F| .
o T29DPA_CONEI G2_RC L A 1%%;; Thunder bolt Connector A
to 100K (DPv1l.1a). %-L
1 1 -
RO452') ['R9451 9494:1| |1 (9495 2402 d} Appl e Inc. 051-9058 | D
e % 5%16¥V 3305%:: pr— :%'33%9'3': Si nk HPD range: ® 6.0.0
3‘5}29/2 z%'ZL XTRGEW 2| |7 Babs o t"o‘g,{,h: S‘ 0 0 g'\,"" N NOTI CE OF PROPRI ETARY PROPERTY:
' ’ FHEPRN AN PROPERIY GF-APRLE | N, © &
THE POSESSOR AGREES TO THE FOLLOW NG
1 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 94 OF 109

= Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 76 OF 86
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PPBUS SO LCDBKLT FET

MOSFET FDCB38APZ
CHANNEL P- TYPE
RI 4 .5V
p—— DS( ON) 3 nthm @. 5
Q706 LOADI NG 0.715 A (EDP)
FDCB38APZ_SBMS001
SSOT6- HE PPBUS_SW LCDBKLT_PWR 877
F97OO d m m:hlEgE:Vw\l gﬁg gsrrr:m THERE |'S A SENSE RESI STOR BETVEEEN
3AMVP- 32V- 467 » VOLUTAGEST2: 6V X
=PPBUS SO LCDBKLT 1 2 PPBUS SO LCDBKLT FUSED < PPBUS_SW LCDBKLT_PWR C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
™M N_LI NE_W DTH=0. 4_nm J--L o AND PPBUS_SW BKL * PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
M N_NEGCW DTH-0. 25 fm % -
603- HF TAGE=T, \ ON THE SENSCOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST ClI RCUI T
BOTTOM 'RO788 Cc9782 ¢ —_—
TO1K 0.10F . _=PP5V SO BKL PLACE_NEAR-L9701. 2: 3mm
i}:ﬁw R G 2 ORI TI CAL ORI TI CAL
L5 on02 L9701 29701
33UH- 1. 8A- 110MOHM
LCDBKLT_EN DIV SR PLACE NEAR-USTOL. AS: 3rm
o SPPBUS SWBKL 1 2 PPBUS SW LCDBKLT PWR SW A N« - PPVOUT _SW LCDBKLT s 7
‘Ro7 9712 ¢ : 9713 121745 25M yﬁ:h&&:‘g&gﬁg'g Wi = CRITI CAL CRITICAL M NREGCW DTH-0; 375 M
TAGESZ0V VOLTAGES50V
RO789 K & e N gl RBL60M 60G 1 C9796 1 09797 1 09799
Too 10% 10% DI DT=TRUE 220PF —— 10UF 10UF
25v 25V 10% — 10% 10%
et A I e P |2 BE 2 2
2402 PLACE_NEAR=L9701. 1: 4mm PLACE_NEAR=L9701. 1: 3mm 0402 1210-1 1210-1
PLACE_NEAR-DO701. 2: S
J_ PLACE NeAR-D9701. 2:armn
PLACE_NEAR=U9701. D1: 5rm PLACE_NEAR=U9701. D1: 3nm
- | - | X720
C9710 * 1 C9714 EY
1oF —— —L-o0.01UF ouT DBl
P p— PPVOUL_SW LCDBKLT EB P W
2V, 2 1oV M CUNE W DTHEO. 1 M PLACE_NEAR=CO797. 1: S
o rm—LCD BKLT EN coSR XiR CERM M N_NEGCW DTHE0. 1 W -
; _=PP3V3 SO BKL VDDI O
PLACE_NEAR=U9701. C4: 4nm
Cc9711 *
0. 1UF ——
10% ——
oV
X7R- CERM 2
2 BKLT PLT_RST_L 0402
R9755
10K g !
5% VDDl O VLDO VI N
1/ 16W
ML w701
25- BUMP- M CRO
BKL_VSYNC_R o vsvr\z: swol s
R9741 V! - PROD
0K, BKL FLTR [ Swal e .
FILTER RO717
50 n PLACE_NEAR=US701. E5: 10mm 0
RO753 iow BKL | SET = |iser 8 FB| A 1 2 LED RETURN 1 oo <
_ 0 402 o M N-RECKW BTH=0. 30" Mn 5% M N-RECKW BTH=0. 30" Mn
@ [TR)—=12C BKL 1 SO 1 2 BKL FSET 8 |psger - 1/ 16w
M- L
R9757 S sorTam 402
Addr: Ox58( W)/ 0x59( Rd) 5 asw BKL SQL 2 I saLk ouT1| E5 _ BKL | SENL BKLT: PRCD
@y =S12C BKL 1 SDA LAAAZ 402 BKL_SDA > {SDA ouT2| 5 BKL | SEN2 »
/16 BKL_PW/ | pym ouTa| & BKL | SEN3 oA Rgg 18
1/ 76w -
e 3 PLACE_NEAR=LS701. D5: 10mm 1 2 LED RETURN 2 oo -
AWV BN =N ot = WAREEC W BHES So'm s MAREWERE
E2 L - mm o | N mm
17 s _PPBUS SW LCDBKLT PWR | TP BKL FAULT 3 | FAULT 5 LIL_LSLNS Jo— Ve
8 R9731 ’R9715 ouTe| EL __ BKL | SEN6 202
301K PLACE_SI DE=BOTTOM CRI Tl CAL
19 100k S BKLT: PRCD
% 1%
1/16W / w 4 DD
R937304 v L oW (RN Rgglg
o [TR)—LCD BKLT PWW 1 1402 g g 66 PLACE NEARU97O1 €57 10mm 1 2 LED RETURN 3 oD ©
M N _LINE W DTFEQ. 5 M N_LINE W DTH0. 5
1ew 1 - M NNECK W DTH=0. 20  mm Vo M NNECK_W DTH=0. 20 mm
| ooro4 = A w0
L 33PF
. 3% | _LED=22. 7mA BKLT: PROD
G4z RO716%| |'R9714 R9720
90. 9K 16. 2K PLACE_NEAR-US701. E3: 10mm 0
_ : - 1 2 LED RETURN 4
= Fowreo. 62k yithS S Yiew PLACBIENT_NrE=eep avey from o se nodes(E4. AL /2. ef. & b T T M AR B S+
- = N_NEC DTH=0. 2! % N_NEC DTH=0. 2t
see spec for others 62, L 402" XV@710 M NNEGCWDTHEO. 20 m yw M NNECK W BTH=0. 20 mm
sorTam X
GND BKL_SGND P W oz
M N_LI NE_W DTH=0. 4 MM BKLT: PRCD
M N_NECK_W DTH=0.2 MV
A= L R9721
| _LED=369/ Ri set PLACE NEARRURTOR, 27 10mm A2 LED RETURN 5 o ¢ 7
N LT RE W DT LT NE W DTH=
( EEPROM shoul d set EN_|_RES=1) M NCREGK-W BTHE0. 20 N M NCREGKOW BTG, 20
BOTTOM M- L
403
BKLT: PROD
R9722
PLACE_NEAR-US701. EX: 10mm A0 . LED RETURN 6 .
N LINE W BTFED. 5 ™M N LINE W DTH0. 5 oD
M N_NECK_W DTH=0. 20 mm 1[5]"/é7w M N_NECK_W DTH=0. 20 mm
BOTTOM M- LF
402
PART NI ER Y DESCRI PTI ON REFERENCE DE! CRI TI CAL BOM TI ON —
VB Qr S S cP lstc MASTER=J31_M.B SYNC DATE=07/ 08/ 2011}
10350198 3 REY, THIN FLIM 1/ 16W 10. 2 OHM 0. 1, 0402| SMRO717, R9718, RO719 BKLT: ENG 10.2 ohmresistors for current £ L B Kl i aht .
; CD Bac | Driver
10350198 3 REY, THIN FLIM 1/ 16W 10. 2 OHM 0. 1, 0402| SMR9720, R9721, R9722 BKLT: ENG measur emrent on LED strings. 9

d} Appl e I nc.
®
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CPU Si gnal

Constraints

CPU Net

Properties

T NET_TYPE
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 -
— ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
- - - - - O _sen POE 85D POLE pOH T DM _S2N P<3: 0> .
CPU_55S * =55_OHV_SE =55_OHV_SE =55_OHW_SE =55_OHW_SE =STANDARD =STANDARD [— N PCIE_85D PO E PCH T DM __S2N N<3: 0> 9 17
o PCOLE 85D PO E_PCH RX DM _N2S P<3: 0> 017
CPU_27P4S - =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML
— — - - Co—ute PCLE 85D PCLE_PCH RX DM _N2S N<3: 0> 9 17
E 7 ml is for V n ir, which Intel r with 7 ml ing with ifyin r i nce.
NOT! ml gap is fol CCSense pair, c tel says to route t m | spacing thout specifying a target inpedance I oOE sen oo e bt B EDL DATA P<7: 0> -
Do oA PCIE 85D PCOLE_PCH_RX EDI_DATA N<7: 0> 9 17
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 VEEI GHT
= i fa—t ol s cou_acr FDI_FSYNC<1..0> 017
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_Di ELECTRI C [ CcPU_50: CPlAGTL EDl_LSYNC<1. . 0 917
CPU_8BM L * 8 ML ? [— cPl)_50; CPU_AGIL FDI_I NT 917
cPy_cow * 20 ML ? CO—ceuesa CcPU_50: cPu_cowp CPU PECI 10 19 46
CPU_I TP - =2: 1_SPACI NG ?
— — CO—ausuc CPU_50; CPU_AGIL PM_SYNC 10 17
CPU_VCCSENSE * 25 ML ? [ S VEYSVEVC CcPU_50: CPlAGT PM_MEM PWRGD 10 17 26
Most CPU signals with inpedance requirenents are 50-ohm singl e-ended.
Sone signals require 27.4-ohm singl e-ended i npedance.
: h . . i (- cpl) 50! cpl TR XDP_DBRESET L 10 23 24
SQURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7
(- CPU50; UL TP XDP_CPU PRDY L 10 23
PCl - Expr ess = e so ceiTe XDP_CPU_PREQ L w02
PHYSI CAL_RULE_SET LAYER &L%E%TE 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 [— CPUL_50; CPU_AGTI PM EXT TS L<0>
N [=? el s0 cpu_ac PM EXT TS L<1>
PCl E_85D * =85_CHVLDI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF
- " " o " oM o—ceisuecoe o1 2704 oo CPU_SM RCQVP<0> 10
CLK_PCI E_90D * =90_aHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =90_CHM DI FF CO—ceusurmae CPU_27P4 CPU_CcOVP CPU_SM RCOVP<1> 10
CO—cRLsurmae CPU 27p4 CPU_COvP CPU_SM RCOVP<2> 10
S [ — CPU_50; CPULTP CPU CFG<11..0> 9 23
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
— — O camerr L CPU_50 CPU_AGTI CPU _CATERR L 10 45
CLK_PCIE * 20 ML ? P50 CPUAGIL CPU _VCCI O SEL 8 12
- | m—
CO—<ceweracar L CPU_50; CPU_AGIL CPU _PROCHOT L 10 45 46 68
I o ewm P 50! ceL_acr CPU_PWRGD 10 19 2
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
— — — — oM nRRP | CPU_50 CPUL_aM | PM THRMIRI P_L 10 19 46
PCI E_PCH_TX2TX * =3X_Di ELECTRI C ? PCl E_PCH_TX2TX TOP, BOTTOM =4X_Di ELECTRI C
CO—ou-akioom QK PO E 90D K POE DM _CLK100M CPU P 10 16
PCl E_PCH_TX2RX * =4X_Di ELECTRI C ? PCl E_PCH_TX2RX TOP, BOTTOM =5X_DI ELECTRI C ?
i = — - O _akiom QK paE e QK eqE DM _CLK100M CPU N 1016
PCl E_PCH_RX2RX * =3x_DI ELECTRI C ? PCl E_PCH_RX2RX TOP, BOTTOM =4x_Dl ELECTRI C ? CO—teceuaxioom CK_PQE 90D QK PAE | TPCPU_CLK100M P 10 16
O Lmeceta koo QK POE 20D QK POE | TPCPU CLK100M N 0 16
PCl E_PCH_RX2TX N =4x_DI ELECTRI C ? PCl E_PCH_RX2TX TOP, BOTTOM =4x_DI ELECTRI C ?
[ Lteceu akioon QK eaE aon aKeare | TPXDP_CLK100M P 16 25
PClI E_PCH_20THER N =3x_DI ELECTRI C ? PClI E_PCH_20THER TOP, BOTTOM =4x_DI ELECTRI C ? [Z®—LIeceuaxioon C K PCE 90D QK PAE L TPXDP_CLK100M N 16 23
[D—ieceuaKioom QK PAE 90D QK PAE XDP_CPU CLK100M P 23
D —eceuaKioom QK PO E 90D QK PAE XDP_CPU CLK100M N 23
T = cpl) 27pP4; cPlcovp EDP_COVP 1
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
— [ el 27p4 el caw CPU_PEG COWP .
PCI E_PCH_TX *_PCH_TX - PCl E_PCH_TX2TX
PCI E_PCH_TX *_PCH_RX * PCl E_PCH_TX2RX
PCl E_PCH_RX *_PCH_RX * PCl E_PCH_RX2RX
PCl E_PCH_RX *_PCH_TX * PCl E_PCH_RX2TX
e [ — DP_TDI CPU_50 CPUITP XDP_CPU TDI 10 23
PCI E_PCH_TX - - PClI E_PCH_20THER
ik b =1 P 50! celLTe XDP_CPU_TDO 10 2
PCI E_PCH_RX * * PCl E_PCH_20THER [— DP_TNE P50 CPUILTR. XDP_CPU TMS 10 23
[— DP_TCK CPU_50; CcPULTP XDP_CPU TCK 10 23
) . : : ) O 1esT L el 50 LT XDP_CPU TRST L 02
SOQURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI team feedback.
o= e cpL_s0! cPuLTE XDP_BPM L<3..0> 10 23
s meu g el s0 ey iTe CPU CFG<15.. 12> o 23
O —(ESB CPURST 1) cpls0 ceuL TR XDP_CPURST L 23
NV Vi >
ety sense o1 2708 P CPU_ VCCSENSE P 1268 EPY-VEREA-Y B9z
[ <ot vooaxg sense cpu 274 Pl vecsENSE CPU VCCSENSE N 12 68
oot vacsense cpu 274 CPL voCSENSE CPU VCCl OSENSE P 270
oot vacsense cpu 274 CPL voCSENSE CPU VCCl OSENSE N 270
[ <ot vooaxg sense cpu 274 CPLLVOCSENSE CPU AXG SENSE P 12 68
Dol vaoaxg sense cpu 274 CPLLVOCSENSE CPU AXG SENSE N 12 68
e va sense CpUy_27pa! CPLLVOCSENSE CPU VDDQ SENSE P 12
[T varsense CpLy_27p4! CPLLVOCSENSE CPU VDDQ SENSE N 12
DR vALSENSE CPU 27p4 CPUVOCSENSE CPU _AXG VALSENSE P 9
oy CRLLVAlSENSE el 27p4 el vocsense CPU AXG VALSENSE N .
[ —CRLLvALSENSE cPpl) 27p4; CPLL_VOCSENSE CPU VCC VALSENSE P 0
(DRl vaLsENSE cpl) 27pP4: CPl|_VOCSENSE CPU VCC VALSENSE N 9
CPU_VI DALERT_L
@ CPU 1 DALERT | CPLJ_50: CPU_CONP. — — 12 68
E CPU_SVIDSAL K CPLJ_50: CPU_CONP. CPU_VI BSCLK 12 68
[D—ewsuosan CcPU_50: ceu cove CPU_VI bSoUT 12 68
SYNC_MASTE SYNC _DATE=02/ 15/ 2011]
CPU Constraints
d} Appl e Inc.
S 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_ CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI 'S DOCUMENT | N CONFI DENCE 100 OF 109
11 NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Menory Bus Constraints

Properties

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’(_;J;:;
MEM_37S * =37_OHV_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD> o
MEM 408 * =40_OHM SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =sTANDARD
MEM 72D * =72_QHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_CHM DI FF
MEM 50S TOP, BOTTOM Y =50_OHM SE. =50_OHM SE. =50_OHM SE. =STANDARD -STANDARD
MEM 85D TOP, BOTTOM Y =85_OHM DI FF =85_OHW DI FF =85_OHW DI FF =85_OHM DI FF =85_OHM DI F>F o
MEM 50S IsL10 N =50_OHM SE =50_OHM SE =50_OHM _SE =STANDARD =STANDARD o
MEM 85D I1SL10 N =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI o
MEM 50S 1SL3, I SL4, | SL9 Y =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD ~STANDARD
MEM 85D 1SL3,1SL4,1SL9 Y =85_0HM DI FF =85_0HM DI FF =85_0HM DI FF =85_0OHM DI FF =85_0OHM DI F>F o

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
MEM_CLK2MEM * =4:1_SPACI NG
MEM_CTRL2CTRL * =3: 1_SPACI NG
MEM _CTRL2MEM * =2.5:1_SPACI NG
EM_CVD2CVD * =1.5:1_SPACI NG
MEM_CMD2MVEM * =3: 1_SPACI NG
MEM_DATA2DATA * =1.5: 1_SPACI NG
MEM_DATA2VEM * =3: 1_SPACI NG
NEM_DQS2MVEM * =3: 1_SPACI NG
MEM 20THER * 25 MLS
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI l\GﬁRUL’E!SET‘ NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG?RULESEY
MEM _CLK MEM _CLK * NEM_CLKZN’EV\V/IH o MEM_CVD MEM _CLK * NEM_OmZNEM o
MEM _CLK MEM_CTRL * NEM_CLKZN’EV\V/IH ) MEM_CVD MEM _CTRL * NEM_OmZNEM )
MEM _CLK MEM_CVD * NEM_OLKZNEK/{ - MEM_CVD MEM_CVD * NEM_C'vDZO’\A’)’ )
MEM _CLK MEM _DATA * NEM_QKZN’EV\VAH o MEM_CVD MEM _DATA * hEM_OmZh/EM o
MEM _CLK MEM DQS * NEM_OLKZNEK/{ - MEM_CVD MEM DQS * NEM_cwzr\fEn}i )
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$I:;|' NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$I:;|'
MEM_CTRL MEM _CLK * NEM_CI'KZV\’IE’I\’A’ o MEM _DATA MEM _CLK * hEM_mTAZA;éM o
MEM_CTRL MEM_CTRL * hEM_URLZéFéL o MEM _DATA MEM _CTRL * hEM_mTAZA;éM i
MEM_CTRL MEM_CVD * MEM _CT} RZNEM MEM _DATA MEM_CVD K NEM_DATAZV\;EMI(A —
MEM_CTRL MEM _DATA * MEM _CT} RZNEM o MEM _DATA MEM_DATA * NEM_DATAZD;\:I'; o
MEM_CTRL MEM_DQS * NEM_chLzA)EM o MEM_DATA MEM_DQS * NEM_DATAZ?\;EMI\;I i
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$I:;|' NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$I:;|'
MEM_DQS MEM_CLK * NEM_mSZN’EA’AH o MEM_CLK * * NEM_ZOT}—E’R” o
MEM_DQS MEM_CTRL * NEM_mSZN’EA’AH ) MEM_CTRL * * NEM_ZOT}—E’R” -
MEM DQS MEM_CVD * NEM_DQszwéM - MEM_CVD * * wEM_zoméé o
MEM_DQS MEM _DATA * NEM_mSZN’EV\VAH o MEM _DATA * * NEM_ZOTI—E’R” o
MEM_DQS MEM _DQS * NEM_mSZN’EV\VAH . MEM _DQS * * NEM_ZOTI—E’R” -

DDR3: sandybridge SFF 2C when routed on
SFF DG revl. 0 (#438297).
DQS intra-pair matching should be within 0.127nm no inter-pair
byte lane should be within 0.127mm

per Huron River

DQ to DQS matching per

Need to support MEM *-style wildcards!

DQS to clock matching should be within [CLK-63.5mj and [ CLK+38.1mj.

CLK intra-pair matching should be within 0.127mm

inter-pair

Type-3 (Through hole) should foll ow r PGA gui del i nes

mat chi ng requirenent.

mat chi ng should be w thin 0.0508mm

CONTROL signals should be natched within [CLK-2.54mj to [CLK+0.0mj of CLK pairs.

A BA/ CVD signals should be matched within [CLK-12. 7m] to [CLK+12. 7mi of CLK pairs A/ BA/CMD signals to each other

DQ DQS/ A/ BA/ cnd signal spacing is 4x

Maxi num | engt h of any signal
SOURCE: Huron River

dielectric, CLK is 5x dielectric.

Section 2.5

fromdie pad to SODIMM pad is 119.83nm from procesor ball to SODI MM pad is 88.9mm
Platform DG Rev 1.01 (#436735),

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CoO—emadak NEM 72D MEM QLK MEM A CLK P<5..0>
CO—enaax NEM 72D MEM QLK MEM A CLK N<5..0>
CoO—enaam NEM NEM CTRI MEM A CKE<3..0>
CoO—enaam NEM NEM CTRI MEM A CS L<3..0>
CoO—enaam NEM NEM CTRI MEM A_QDT<3. . 0>
CoO—uwmuaan NEM 40 NEM VD MEM A_A<15..0>
CoO—uwuaan NEM 40 NEM VD MEM A BA<2..0>
CoO—enaan NEM 40 NEM QD MEM A RAS L
CoO—enaan NEM 40 NEM QD MEM A CAS L
CoO—enaan NEM 40 NEM QD MEM A VIE L
[CO—ema D BYIED NEM 50 NEM DAT, MEM A DO<7. . 0>
CO—Ema g BvTE NEM 50 NEM DAT, MEM A DQ<15. . 8>
[CO—MEMADQ BYIE: NEM 50 NEM DAT, MEM A DQ<23..16>
CO—MEMADQ BYIE NEM 50 NEM DAT, MEM A DQ<31. . 24>
CO—MEMADQ BYTES NEM 50 NEM DAT, MEM A_DQ<39. . 32>
CO—EMA N BYTE: NEM 50 NEM DAT, MEM A DO<47. . 40>
O MEMADQ BYIEG NEM 50 NEM DAT, MEM A DO<S5. . 48>
O MEMADQ BYIE NEM 50 NEM DAT, MEM A DO<63. . 56>
CO—emanan NEM 85D NEM DS, MEM A DQS P<0>
CO—emangn NEM 85D NEM DOS. MEM A DQS N<O>
CO—emanes NEM 85D NEM DS, MEM A DQS P<1>
CO—emanes NEM 85D NEM DS, MEM A DQS N<1>
oA ns NEM 85D NEM DS, MEM A DQS P<2>
CO—ans NEM 85D NEM DS, MEM A DQS N<2>
CO—emanes: NEM 85D NEM DS, MEM A DQS P<3>
e nos: NEM 85D NEM DOS. MEM A DQS N<3>
CO—emangs NEM 85D NEM DS, MEM A DQS P<4>
CO—emangs NEM 85D NEM DS, MEM A_DQS_N<4>
s nos NEM 85D NEM DS, MEM A DQS P<5>
oA nos NEM 85D NEM DOS. MEM A DQS N<5>
CO—emanes NEM 850 NEM DS, MEM A DQS P<6>
CO—emanes NEM 850 NEM DS, MEM A DQS N<6>
CO—ena s MEM 85D NEM DS MEM A DOS P<7>
Co—ena s NEM 85D NEM DOS MEM A DQS N<7>
CO—emeax NEM MEM QLK MEM B CLK P<5..0>
CoO—eneax NEM 72D MEM QLK MEM B CLK N<5..0>
CO—eneam NEM NEM CTRI MEM B CKE<3..0>
CoO—eneam NEM NEM CTRI MEM B CS L<3..0>
CoO—eneam NEM NEM CTRI MEM B ODT<3..0>
CO—uwuean NEM 40 NEM VD MEM B A<15..0>
CoO—uwuean NEM 40 NEM VD MEM B BA<2..0>
CoO—enean NEM 40 NEM QD MEM B RAS L
CoO—enean NEM 40 NEM QD MEM B CAS L
CoO—xmBeQn NEM 40 NEM QD MEM B VEE L
[CD—MEMB_DQ BYTEQ NEM 50 NEM DAT, MEM B DOX7. . 0>
O MEMEDQ BYIE] NEM 50 NEM DAT, MEM B DQ<15. . 8>
O MEMEDQ BYIE: NEM 50 NEM DAT, MEM B DQ<23. . 16>
[CO—MEMEDQ BYIE NEM 50 NEM DAT, MEM B DQ<31. . 24>
O MEMEDQ BYTES NEM 50 NEM DAT, MEM B DQ<39. . 32>
CO—eme g ByIE NEM 50 NEM DAT, MEM B DQ<47. . 40>
O —MEMEDQ BYIEG MEM 50 NEM DAT, MEM B DQ<55. . 48>
[CO—MEMEDQ BYIE NEM 50 NEM DAT, MEM B DQ<63. . 56>
CO—EME D NEM 85D NEM DOS MEM B DOS P<0>
oD MEM 85D NEM DOS MEM B DQS N<O>
CO—emB nos NEM 85D NEM DS, MEM B DQS P<1>
CO—emB Do NEM 85D NEM DS, MEM B DQS N<1>
O s NEM 85D NEM DS, MEM B DQS P<2>
CO—eMe s NEM 85D NEM DS, MEM B DQS N<2>
e nos NEM 85D NEM DS, MEM B DQS P<3>
e nos NEM 85D NEM DS, MEM B DQS N<3>
CO—eme nose NEM 85D NEM DS, MEM B _DQS_P<4>
CO—eme nose NEM 85D NEM DS, MEM B DQS N<4>
e D NEM 85D NEM DS, MEM B DQS P<5>
e Do NEM 85D NEM DS, MEM B DQS N<5>
CO—emeneEs NEM 85D NEM DS, MEM B DQS P<6>
CO—emenaEs NEM 85D NEM DS, MEM B DQS N<6>
CO—wme s NEM 85D NEM DS, MEM B DQS P<7>
e NEM 85D NEM DS, MEM B DQS N<7>

shoul d match within 5.08mm

SYNC _DATE=02/ 15/ 2011}

Menory Constraints

d} Appl e I nc.
®

051-9058 | D
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THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

I'l NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Di gi tal

Vi deo Si gnal

Constraints

DP_PCH * =3x_DI ELECTRI C ? DP_PCH TOP, BOTTOM =4x_Dl ELECTRI C
DP_PCH_TX * =3x_DI ELECTRI C ? DP_PCH_TX TOP, BOTTOM =4x_Dl ELECTRI C
LVDS_PCH_TX * =3x_DI ELECTRI C ? LVDS_PCH_TX TOP, BOTTOM =4x_Dl ELECTRI C

SATA I nterface

Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_85D * =85_aHMLDI FF =85_OHM. DI FF =85_OHM. DI FF =85_OHM. DI FF =85_CHM DI FF =85_OHM_DI FF
LVDS_90D * =90_cHM Dl PR =90_OHM. DI FF =90_OHM DI FF =90_OHM. DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
SATA_90D * =90_orv DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =90_OHM DI FF =90_CHMLDIFF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve G
SATA_PCH_TX - =3x_DI ELECTRI C s SATA_PCH_TX TOP, BOTTOM =4x_DI ELECTRI C
SATA_PCH_RX N =3x_DI ELECTRI C ? SATA_PCH_RX TOP, BOTTOM =4x_DI ELECTRI C
SATA_I COVP * 8 ML >
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
SATA3_PCH_TX2TX N =4X_DI ELECTRI C [ SATA3_PCH_TX2TX TOP, BOTTOM =5X_DI ELECTRI C
SATA3_PCH_TX2RX N =5X_DI ELECTRI C [ SATA3_PCH_TX2RX TOP, BOTTOM =6X_DI ELECTRI C
SATA3_PCH_RX2RX * =4x_DI ELECTRI C ? SATA3_PCH_RX2RX TOP, BOTTOM =5x_DI ELECTRI C
SATA3_PCH_RX2TX - =5x_DI ELECTRI C [ SATA3_PCH_RX2TX TOP, BOTTOM =6x_DI ELECTRI C
SATA3_PCH_20THER N =4x_DI ELECTRI C [ SATA3_PCH_20THER TOP, BOTTOM =5x_DI ELECTRI C s

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEislzlf
SATA3_PCH_TX *_PCH_TX * SATAS_PO—!_T’XZTXM »
SATA3_PCH_TX *_PCH_RX . SATA3_PCH TXZRX
SATA3_PCH_RX *_PCH_RX * SATA3_PCH RXZRX
SATA3_PCH_RX *_PCH_TX . SATA3_PCH RXZTX
SATA3_PCH_TX * * SATA3_PCH_20’THER’ »
SATA3_PCH_RX . . SATAS_PCH 20THER

SQURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI

USB 2.0 Interface Constraints

team f eedback.

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
UsB_85D . =85_0mLDI FF =85_OHM.DI FF =85_OHM. DI FF =85_OHM. DI FF =85_CHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
uss * =2x_DI ELECTRI C 2 uss TOP, BOTTOM =4x_DI ELECTRI C ?

SOURCE: Cal pella Pl atform Design Guide for

| bex Peak M (DG 398905-398905_v1.5), Section 3.8

USB 3.0 Interface 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’GA#J
USB_85D . =85_0mLDI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHV DI FF -85 M DIFF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Vel GHT
USB3_PCH_TX2TX * =4X_DI ELECTRI C [ USB3_PCH_TX2TX TGP, BOTTOM =5X_DI ELECTRI C 2
USB3_PCH_TX2RX * =5X_DI ELECTRI C ? o USB3_PCH_TX2RX TOP, BOTTOM =6X_DI ELECTRI C
USB3_PCH_RX2RX * =4x_DI ELECTRI C ? o USB3_PCH_RX2RX TOP, BOTTOM =5x_DI ELECTRI C
USB3_PCH_RX2TX * =5x_DI ELECTRI C ? o USB3_PCH_RX2TX TOP, BOTTOM =6x_DI ELECTRI C
USB3_PCH_20THER * =4x_DI ELECTRI C ? o USB3_PCH_20THER TOP, BOTTOM =5x_DI ELECTRI C

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
USB3_PCH_TX *_PCH_TX * USB3_PCH_TX2TX
USB3_PCH_TX *_PCH_RX - USB3_PCH TX2RX
USB3_PCH_RX *_PCH_RX * USB3_PCH RX2RX
USB3_PCH_RX *_PCH_TX - USB3_PCH_RX2TX
USB3_PCH_TX * * USB3_PCH 20THER
USB3_PCH_RX * N USB3_PCH 20THER

SQURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI

t eam f eedback.

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CoO—Lwsicaaxk LVDS 90D LVDS PCH T LVDS IGA CLK P
CO—lwsiaaak LVDS 90D LVDS PCH T LVDS IG A CLK N
CO—L\os1G A DAL LVDS 90D LVDS PCH T LVDS |G A DATA P<2..0>
O 16 A ATy LVDS 90D LVDS PCH T LVDS |G A DATA N<2..0>
[ — LVDS 90D LVDS PCH T LVDS 1 G A DATA P<3>
[ — LVDS 90D LVDS PCH T LVDS 1 G A DATA N<3>
[ LVDS 90D LVDS PCH T LVDS | G B DATA P<3..0>
[ wacyS LVDS 90D LVDS PCH T LVDS |G B DATA N<3..0>
[ LVDS 90D LVDS PCH T LVDS IGB CLK P
LVDS 90D LVDS PCH T LVDS IG B CLK N

[ — \TA_HDD R2D ATA_90D \TA3_PCH T. SATA HDD R2D C P

[ — \TA_HDD R2D ATA_90D TA3_PCH T. SATA HDD R2D C N

[ — \TA_HDD_R2D CONN ATA_90D TA3_PCH T. SATA HDD R2D P
[— \TA_HDD R2D CONN ATA_90D \TA3_PCH T. SATA HDD R2D N
[— \TA_HDD 2R ATA_90D ATAG_PCH _RX SATA HDD D2R P
[ \TA_HDD 2R ATA_90D \TA3_PCH_RX SATA HDD D2R N
(= TA_HDD_ 2R QONN ATA_90D ATAG_PCH_RX SATA HDD D2R C P
(— TA_HDD_ 2R CONN ATA_90D ATAZ_PCH _BX SATA HDD D2R C N
[ TA_CDD R2D ATA_90D \TA_PCH T SATA ODD R2D C P
[— \TA_CDD R2D ATA_90D TA_PCH T. SATA ODD R2D C N

[ — \TA_CDD_R2D ATA_90D TA_PCH T. SATA ODD R2D P

[ — \TA_CDD_R2D ATA_90D TA_PCH T. SATA ODD R2D N

[ — \TA_CDD 2R ATA_90D TA_BCH RX SATA ODD D2R P

[ — \TA_CDD_ 2R ATA_90D \TA_BCH RX SATA ODD D2R N
[— \TA_HDD R2D CONN ATA_90D \TA3_PCH T. SATA_HDD R2D RC P
[ — \TA_HDD_R2D CONN ATA_90D \TA3_PCH T. SATA HDD R2D RC N
[ — \TA_HDD 2R CONN ATA_90D \TA3_PCH RX. SATA HDD D2R RC P
[— \TA_HDD 2R CONN ATA_90D \TA3_PCH RX. SATA HDD D2R RC N
CO—ecisatalcae TA_LCOVP PCH SATAI COWP
CO—usaHe P USB_850 USB USB HUB UP P

[ — USB_850 USB USB HUB UP N
CO—usa e USB_85D USB USB EXTA P
CO—usaext USB_850 USE USB EXTA N
CO—usaexae USB_850 USE USB EXTB MJX P

[ — USB 850 Use USB EXTB MUX N
= USB_850D USB USB_EXTA MUXED F_P
= USB_850 USB USB _EXTA MUXED F N
= USB 850 Use USB EXTB F P

> USB 850 Use USB EXTB F N

= USB 850 Use USB EXTA MUXED P
= USE_850 Use USB EXTA MUXED N
— USe_8sn = USB EXTD XHCI P
= USR 850 UsE USB EXTD XHCI N
= USB 850 UsE USB EXTB EHCI P
> USE_85D Use USB EXTB EHCI N
= USB 850 Use USB EXTB XHCI P
= UsB_8sD use USB _EXTB XHCI _N
(22D —LsBa_exT_BX USB_85D USBE3_PCH RX USB3 EXTA RX P
[z USB 850 USB3_PCH RX USB3 EXTA RX N
D —usEa BT T USB_850 USBE3_PCH T USB3 EXTA TX P
= USB_850 USBE3_PCH T USB3 EXTA TX N
D —usBa_EXT_BX USB_850 USBE3_PCH RX USB3 EXTB RX P
= USB 850 USB3_PCH RX USB3 EXTB RX N
[ZD—usBa BT USB_85D USBE3_PCH T USB3 EXTB TX P
= USB_85D USBE3_PCH T USB3 EXTB TX N
= USB_850 USBE3_PCH RX USB3 EXTA RX F P
= UsB_8sD LsBa_pa_Rx USB3_EXTA RX_F_N
= USB_850 USBE3_PCH T USB3 EXTA TX F P
= USB_85D USBE3_PCH T USB3 EXTA TX F N
= USB_85D USBE3_PCH RX USB3 EXTB RX F P
= USB 850 USB3_PCH RX USB3 EXTB RX F N
— USB_85D USE3_PCH T USB3 EXTB TX F P
USB_850 USBE3_PCH T USB3 EXTB TX F N
= USB_850 USBE3_PCH T USB3 EXTA TX C P
= USB_850 USBE3_PCH T USB3 EXTA TX C N
= USB_85D USBE3_PCH T USB3 EXTB TX C P
D USB_85D USB3_PCH T USB3 EXTB TX C N
=D LseExT USB_85D Use USB SMC P

= USB_85D Use USB SMC N

O useexic USB_85D Use USB EXTC P

[ — USB 850 UsE USB EXTC N

O —LsBcaer USB_85D Use USB CAMERA P

[— USB_85D Use USB CAMERA N

O usecanew USB_85D Use USB CAMERA CONN P
[— USE_850 Use USB_CAVERA_CONN N
e USB_85D USB USB BT P
e USB_85D USB USB BT N

> —lsaar USB_8s5D use USB BT_CONN_P

=D —usear USB_85D USB USB BT CONN N
CO—usa1ean USB_85D USB USB TPAD P

[— USB_85D USB USB TPAD N
CoO—wair USB_85D USB USB IR P

[ — USB_85D USB USB IR N
[CD—Bause R A PCH_USB_RBI A PCH USB RBI AS

OBt DUEFQ K UNUSED QK PAE 90D QK PAE PCl E CLK100M PCH P
OBt DUEFQ K UNUSED QK PAE 90D QK PAE PCI E CLK100M PCH N
[ —BCHLDIEFQLK UNUSED, QK PQE 90D QK PAE PCH CLK96M DOT_P
[ —BCHLDIEFQLK UNUSED, QK PQE 90D QK PAE PCH CLK96M DOT_N
[CD—BCHLDIEFQLK UNUSED, QK PQE 90D QK PAE PCH CLK100M SATA P
[ —BCHLDIEFQL K INUSED, QK PQE 90D QK PAE PCH CLK100M SATA N
[ — CPUS0; QK PAE PCH CLK14P3M REFCLK
[CO—tecakaau CPL_50; QK PAE PCH CLK33M PCI I N

17 74

17 74

617 74

617 74

18 25

18 25

18 42

18 42

25 43

25 43

18 25

18 25

18 25

18 25

18 42

18 42

18 42

18 42

18 43

18 43

18 43

18 43
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LPC Bus Constraints

SOURCE: Cal pel | a

Pl at f orm Des

ign GQuide for |bex

Peak M (DG 398905-398905_v1.5), Section 3.15

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’(_%A;D‘
LPC_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD -sTANDARD
CLK_LPC_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD -sTANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
LPC . 6 ML 2
CLK_LPC * 8 ML ?

HDA

=2x_Di ELECTRI C

2

SOURCE: Cal pel | a

Pl at f orm Des

ign GQuide for |bex

Peak M (DG 398905-398905_v1.5), Section 3.15

SMBus I nterface Constraints
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | Wl GHT
sMvB . =2x_DI ELECTRI C 2
HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
HDA_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 * =55_CHM_SE =55_CHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
cLK_sLow . 8 ML »
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_50S * =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
Pl . 8 ML 2
PCl - Express Signal Constraints
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
PCl E_T29_TX2TX * =3X_DI ELECTRI C ? PCl E_T29_TX2TX TOP, BOTTOM =4X_DI ELECTRI C
PCl E_T29_TX2RX * =4X_DI ELECTRI C ? PCl E_T29_TX2RX TOP, BOTTOM =5X_DI ELECTRI C
PCl E_T29_RX2RX * =3x_DI ELECTRI C ? PCl E_T29_RX2RX TOP, BOTTOM =4x_DI ELECTRI C
PCl E_T29_RX2TX * =4x_DI ELECTRI C ? PCl E_T29_RX2TX TOP, BOTTOM =4x_DI ELECTRI C
PCI E_T29_20THER * =3x_DI ELECTRI C ? PCl E_T29_20THER TOP, BOTTOM =4x_DI ELECTRI C

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
PCI E_T29_TX *_TX * PCIE_T20_TX2TX
PCI E_T29_TX *_RX - PCIE_T20_TX2RX
PCI E_T29_RX *_RX - PCIE_T20_RX2RX
PCI E_T29_RX *_TX - PCIE_T20_RX2TX
PCI E_T29_TX - - PCIE_T20_20THER
PCI E_T29_RX - - PCIE_T20_20THER

SQURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI

t eam f eedback.

System O ock Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM 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_OHM SE =STANDARD =STANDARD
CLK_25M 555 . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

CLK_SLow

=2x_Di ELECTRI C

CLK_25M

=5x_Di ELECTRI C

NOTE: 25MHz system cl ocks very sensitive to noise.

PCH Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—Ltecan LG50 LBC LPC AD<3..0>

O LecErae LG50 LBC LPC FRAME L

O LecresET LG50 LBC LPC RESET L
CO—tecakaam QK 1 PC 50 QK 1PC LPC CLK33M SMC R
[o—ecaxam QK_1PC 50 ak.ipc LPC CLK33M SMC
CoO—tecakaam QK 1 PC 50 QK 1PC LPC CLK33M LPCPLUS
CO—Swauseaiax B, ME SMBUS PCH CLK
DS\ PG DAT, MB_50! ME SMBUS PCH DATA
CoO—s\useaio ax MB_50! ME SM._PCH 0 CLK
[CO—SMEUS_PGH.0_DAT MB_50! ME SM._PCH 0 DATA
[CO—SMaUS SMC8.s0_ s MB_50! ME SM._PCH 1 CLK

[ — MBUS_SMC B SO SDA B, M SML_PCH 1 DATA
CoO—Hearax HDA_50 HDA HDA BIT CLK

[ — HDA_50 HDA HDA BIT CLK R
CoO—tasnc HDA_50; HDA HDA_SYNC

[— HDA_50! HDA HDA SYNC R
CO—taasT HDA_50; HDA HDA RST R L

[ — HDA_50; HDA HDA RST L
CO—toasoio HDA_50! HDA HDA SDI NO

[— HDA_50; HDA AUD SDI_R
CO—tasnar HDA_50; HDA HDA SDOUT

[ — HDA_50; HDA HDA SDOUT R
CO—eususax QK SOy QK SLON PM CLK32K SUSCLK
CoO—sa—ax PlL_50: 1= SPI_CLK R

[ — PlL_50: i=) SPI_CLK
CoO—seuxl PlL_50: 1= SPI_MOSI R

[ — PlL_50: 1= SPI_MOSI
CO—semsa PL_50! EL SPI_M SO
CoO—sa—c PL_50: 1= SPI_CSO R L

[ — PlL_50: 1= SPI_CSO L

= PlL_50: 1= SPI_M.B CLK

= PlL_50: 1= SPIL_MB CS L

= PL_50: 1= SPI_M.B MOSI

= PL_50! EL SPI_M.B M SO

= PL_50: EL SPI_SMC M SO

= Bl_s0. Bl SPI_SMC_MOSI

= PL_50 1= SPI_SMC CLK

= PL_50 1= SPI_SMC CS L

[ — POLE 85D POLE PCH T PCIE ENET R2D P
[ — PCLE_85D PCLE_PCH T PCIE ENET R2D N
[CO—eaE e Ren POLE 85D POE PCH T: PCIE ENET RRD C P
[— PCLE 85D POLE PCH T: PCIE ENET R2D C N
CO—raeeerme PCLE 85D PCLE_PCH RX PCl E ENET D2R P

[ — POLE 85D POLE_PCH RX PCIE ENET D2R N
[ — PCIE 85D PCLE_PCH RX PCIE ENET D2R C P
[ — POLE 85D POLE_PCH RX PCIE ENET D2R C N
[ — POLE 85D POLE PCH T PCIE AP R2D P

[ — POLE 85D POLE PCH T PCIE AP R2D N
CO—raEse D PCLE 85D PCLE_PCH T PCIE AP R2D C P
[ — PCLE 85D PCLE_PCH T PCIE AP R2D C N
[ =R WA PCIE 85D PO E_PCH RX PClE AP D2R P

[ — POLE 85D POLE_PCH RX PCIE AP D2R N

[ — POLE 85D POLE PCH T PCE FWRD P

[ — POLE 85D POLE PCH T PCIE FWR2D N
[CO—FEoEfwrD PCLE 85D PCLE_PCH T PCIE FWR2D C P

[ — PCLE 85D PCLE_PCH T PCIE FWR2D C N
CO—FtoErwmr PCIE 85D PO E_PCH RX PCl E FW D2R P

[ — PCIE 85D PO E_PCH RX PClE FWD2R N

[ — POLE 85D POLE_PCH RX PCIE FWD2R C P
[ — POLE 85D POLE_PCH RX PCIE FWD2R C N
CO—FtoEap R PCIE 85D PO E_PCH RX PCIE AP D2R PI_P
= PCIE 85D PO E_PCH RX PCIE AP D2R PI_N
[ =R WA T PCIE 85D PO E_PCH RX PCIE AP R2D PI_P
— PCIE 85D PO E_PCH RX PCIE AP R2D PI_N
[ — QK POE 90D QK PAE PEG CLK100M P

[ — QK POE 90D QK PAE PEG CLK100M N
[CO—BOLE-CLKI0OM ENET QK POE 90D QK PAE PCI E_CLK100M ENET P
[— QK POE 90D QK PAE PCI E CLK100M ENET N
O aepe1_REEQK QK PO E 90D QK PAE PCl E CLK100M AP P
[— QK POE 90D QK PAE PCIE CLK100M AP N
O Me_ee2_REEQLK QK PQE 90D QK PAE PCI E_CLK100M FW P
[ — QK POE 90D QK PAE PCl E CLK100M FW N
[ — QK POE 90D QK PAE PCl E_CLK100M EXCARD P
[ — QK POE 90D QK PAE PCl E CLK100M EXCARD N
= CPU_27p4; Jo=TReeY:) PCH VSS NCTF<1>
= CPU_27p4; cPU_covp PCH VSS NCTF<2>

— P 27ea P coe PCH_VSS_NCTF<5>
= CPU 27p4 CPU_COvP TP _PCH VSS NCTF<7>
= CPU_27p4; cPU_covp PCH VSS NCTF<9>

— CPU_27p4; cPU_covp PCH VSS NCTF<9>
(e CPU_27p4; Jo=TReeY:) PCH VSS NCTF<11>
(e CPU_27p4; Jo=TReeY:) PCH VSS NCTF<12>
— P 27ea P coe PCH VSS NCTF<15>
— CPU_27p4; Jo=TReeY:) PCH VSS NCTF<17>
0> CPU 27p4 CPU_COvP PCH VSS NCTF<19>
— CPU_27p4; Jo=TReeY:) PCH VSS NCTF<21>
— cpu_274: ceu cow PCH VSS NCTF<22>
= CPU 27p4 CPU_COvP PCH VSS NCTF<25>
= CPU_27p4; cPu_covp PCH VSS NCTF<27>
— cpu_274: oL cow PCH VSS NCTF<29>

6 16 45 47

6 16 45 47

46 47 56

46 47 56

46 47 56

46 47 56

Chi pset Net Properties

RETTVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
e eaau Dp_gsD DP_PCH T DP_EXTA M. C P<3..0> 878
> =eaaum Dp_gsD DP_PCH T DP_EXTA M. C N<3..0> 575
= DP_850 DP_PCH T DP EXTA M. P<3..0> 75
= DP_85D DP_PCH T DP_EXTA M. N<3..0> 75
D e-Exxa AXcH DP_85D Dp_pa DP_EXTA_AUXCH C P 8 75
ED—teexxa axa D 85D De_pcH DP_EXTA AUXCH C N s 75
= DP_85D Dp_pa DP_EXTA AUXCH P 75
= DP_85D Dp_pa DP_EXTA AUXCH N 75
[D—eaE 20 0 POLE 85D POLE T20_RX PCIE T29 R2D C P<3..0> -
>—fce e mn POLE_8SD POLE_T20_RX PCIE T29 R2D C N<3..0> .
[>—eat 120 mn POLE_8SD POLE_T20_RX PCIE T29 R2D P<3..0> 23
[»—eat 20 0 POLE_8SD POLE_T20_RX PCIE T29 R2D N<3..0> 33
C—BaET20 mr PCIE_85D PO E_T29_T: PClE T29 D2R P<3.. 0> 8 33
[>—eatr2a e POLE_8SD POLE_T20_T PCIE T29 D2R N<3..0> .
[D—eat 20 e POLE_8SD POE_T20_T PCIE T29 D2R C P<3..0> 33
[ID—eatr2a e POLE_8SD POLE_T20_T PCIE T29 D2R C N<3..0> 33
[ID>—eatakioze QK POE 90D QK POE PCl E_ CLK100M T29 P 16 33
kot akioze QK POE 20D QK POE PCl E_ CLK100M T29 N 16 a3
Cl ock Net Properties

RETTPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
= SOLK_(I Ka2K_RIC. aK slow aK siow SYSCLK_CLK32K_RTC 16 24
ED—ssaxawess QK 25m QK 25m SYSCLK CLK25M SB 16 24
= QK 25M QLK 25M SYSCLK CLK25M SB R 16
= QK 25M aK_25M SYSCLK_CLK25M ENET 24 36
o0 QK _25M CK 25M SYSCLK CLK25M ENET R
o SOLK_C1LK2EM T29 QK 25M K 25M SYSCLK CLK25M T29 24 33
= QK _25M QK 25M SYSCLK CLK25M T29 R 33

SYNC _DATE=02/ 15/ 2011}
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CAESAR |V (Ethernet) Constraints

Et her net Net

Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ENET_50 ENET. BCMV6764 CLK25M XTALI
= ENET_50: ENET. BCM6764 CLK25M XTALO
[ ENET_50: ENET. ENET RESET L
O—aern ENET_1000 ENET_\D ENET MDI_P<3..0>
f— ENET_1000 ENET_\D ENET_MDI _N<3..0>

TED) - CR_DAT ENET_50 ENET_CR_DATA ENET_CR DATA<7..0>
D= ENET_50 ENET_CR_DATA ENET_CR CMD

[ =ax ENET_50 ENET_CR_DATA ENET_CR CLK
= ENET_50 ENET_CR_DATA SDCONN_DATA<7. . 0>
o= ENET_50 ENET_CR_DATA SDCONN_CMVD
OD—=ax ENET_50 ENET_CR_DATA SDCONN_CLK

T CR.OK ENET_50 ENET_CR_DATA SDCONN_CLK L

ENET_MDI

0.6 MM

SQURCE: Broadcom 5764- DSO4- RDS Page 38

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
ENET_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
ENET_3X * =3: 1_SPACI NG ?
SQURCE: Broadcom 5764- DS04- RDS Page 38
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT
ENET_CR_DATA * 8M L 2
CAESAR |V (Et hernet PHY) 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
ENET_100D * =100_cHM 01 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

FireWre Net

Properties

FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
FW 110D * =110_cH 0l 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 | WEI GHT
FW TP * =3: 1_SPACI NG 2

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL sPACI NG

[=D—Eweo e EW 1100 EW TP FWPO TPA P
[D—Eweo_te EW 1100 EW TP FWPO TPA N
T Eweo_Tem Ew 1100 ew e FWPO TPB P
[ED—Eweo_tes EW 1100 EW TP FWPO TPB N
[>—Ewer 1ea Ew 1100 Ew e FWP1 TPA P
CD—Ewei e Ew 1100 EW TP FWP1 TPA N
[CoD—Ewer ten Ew110D EW TP FWP1 TPB P
>—twer 1en Ew 1100 Ewe FWP1 TPB N

Port 2 Not Used

SYNC _DATE=02/ 15/ 2011}
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Di spl ayPor t

Si gnal

Const

raints

NOTE: Di spl ayPort Physical / Spaci ng Constrai nts provided by Chi pset or GPU page.

T29 |1 2C Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
T29_1 2C_55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | W GHT
T29_12C * =2x_DI ELECTRI C 2
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
T29_SPI_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | W GHT
T29_SPI * =2x_DI ELECTRI C 2
PHYSI CAL_RULE_SET LAYER ACLONROUTE |\ i MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T29DP_80D * =80_CHM DI FF | =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
T29DP_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
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT
T29DP * =5x_DI ELECTRI C 2 T29DP TOP, BOTTOM| =7x_DI ELECTRI C o

SOURCE: Bill Cornelius’s T29 Routing Notes

T29 |1 C Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[nen DP_85D DP_PCH TX DP_T29SNKO M._C P<3..0> 45
D DP_85D DP_PCH TX DP_T29SNKO M._C N<3..0> 45
ED—DB_T29SNKO_M DP_85D DP_PCH TX DP_T29SNKO_M._P<3. . 0> -
DP_T29SNKQ M DP_85D DP_PCH TX DP_T29SNKO_M._N<3. . 0> 33
[Een DP_85D DP_PCH DP_T29SNKO _AUXCH C P s 33
(s DP_85D DP_PCH DP_T29SNKO _AUXCH C N s 33
DP_T29SNKO_AUXCH DP_85D DP_PCH DP_T29SNKO_AUXCH P a3
[ —DB_T29SNKO_AUXCH DP_85D DP_PCH DP_T29SNKO_AUXCH N e
[0 DP_85D DP_PCH TX DP_T29SNK1 M._C P<3..0> 45
(s DP_85D DP_PCH TX DP_T29SNK1 M._C N<3..0> 435
[D—DRT295NK1 M DP_85D DP_PCH TX DP_T29SNK1_M._P<3.. 0> 33
[D—DR_T295NK1 M DP_85D DP_PCH TX DP_T29SNK1_ M._N<3..0> 33
2D DP_85D DP_PCH DP_T29SNK1 AUXCH C P .
D DP_85D DP_PCH DP_T29SNK1 AUXCH C N .
> K1_AUXCH DP_85D DP_PCH DP_T29SNK1_ AUXCH P 33
DP_T29SNK1_AUXCH DP_85D DP_PCH DP_T29SNK1_AUXCH N 33
— DP_85D DI SPLAYPORT | DP_T2 P< >
[Rcn s DP_85D DisPLAYPORT | DP_T29SRC ML_C N<3. . 0>
[Rcn DP_85D DisPLAYPORT | DP.T29SRC AUXCH C P
D DP_85D DisPLAYPORT | DP.T29SRC AUXCH C N
=D T29 12C 558 | 129 12C 12C T29_SCL 33 a8
= T29 12C 558 | 129 12C 12C T29_SDA 33 48
ED—I29_SPL_aK T29_SPI_55S | T29_SPI T29_SPI _CLK 33
_SPI_ T29 SPI 555 | T29 SpI T29_SPI _MOSI 33
129 SPL_MSO T29 SPI 555 | T29 SpI T29 SPI _M SO -
29 SPlL_CS | T29 SPI 555 | T29 SpI T29_SPI _CS_L a3
=D T29DP 80D T29DP T29 R2D C P<3..0> s 33 75
D T29DP 80D T29DP T29 R2D C N<3..0> s 33 75
[Een T29DP_100D T29DP T29 D2R P<3..0> s 33 75
[Ecn T29DP_100D T29DP T29 D2R N<3..0> s 33 75

Only used on hosts supporting T29 video-in

T29/ DP Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
129 R0 T29DP 80D T29DP T29_R2D P<0> 5
>R T29DP 80D T290P T29 R2D N<O> 75
o129 ReD1 T29DP 80D T20DP T29 _R2D P<1> 75
129 Rt T29DP 80D T20DP T29_R2D N<1> 75
[ T29DP 80D T290P T29_R2D C F P<1..0>
[ T29DP_80D T29DP T29_R2D C F N<1..0>
129 2RO T29DP_100D T29DP T29_D2R_C P<0> 5 76
129 _2R0 T29DP_100D T290P T29 D2R C N<O> R
129 2RI T29DP_100D T290P T29 D2R C P<1> R
D129 2RI T29DP_100D T20DP T29 D2R C N<1> R
[Een T29DP_100D T29DP T29DPA D2R1_AUXCH P 6
[EEa T29DP_100D T29DP T29DPA D2R1_AUXCH N 6
[men T29DP 80D T29DP DP_SDRVA M._C P<3..0> s
[EEn T29DP 80D T29DP DP_SDRVA M._C N<3..0> s
o T29DP 80D T29DP DP_SDRVA M._R P<3..0> 5
D T29DP_80D T29DP DP_SDRVA_M.__R N<3..0> s
[>—DB_SDRVA_ M_EVEN T29DP 80D T29DP DP_SDRVA M._P<2..0: 2> 75 83
[ —DB_SDRVA_ M_EVEN T29DP 80D T29DP DP_SDRVA M._N<2..0: 2> 75 83
[—DB_SDRvA M_aoD T29DP 80D T29DP DP_SDRVA M._P<3..1: 2> 5
Z>—DE_SDRVA M _CDD T29DP 80D T29DP DP_SDRVA M._N<3. . 1: 2> 5
[ZD—DB_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_ AUXCH P 5
D> —DB_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH N 5
= T29DP 80D T290P DP_SDRVA AUXCH C P 5
[z T29DP 80D T290P DP_SDRVA AUXCH C N 75
[ T29DP_80D T29DP T29DPA_M__P<3. . 0> R
[ T29DP_80D. T290P T29DPA M._N<3. . 0> 5 76
[ T29DP 80D T290P T29DPA M._C P<3.. 0> 75 76
= T29DP 80D T290P T29DPA M._C N<3. . 0> 75 76
[En T29DP 80D T290P DP_A EXT _AUXCH P I
[Ein s T29DP 80D T29DP DP_A EXT_AUXCH N 75 76
D29 R T29DP_80D. T290P T29_R2D P<2>
D129 R T29DP_80D. T290P T29_R2D N<2>
R R T29DP 80D T29DP T29_R2D P<3>
D20 R T29DP 80D T29DP T29_R2D N<3>
= T29DP_80D T29DP T29_R2D C F_P<3..2>
[ T29DP_80D T29DP T29_R2D C F _N<3..2>
D29 2R2 T29DP_100D T290P T29_D2R C P<2>
o129 2R2 T29DP_100D T290P T29_D2R _C N<2>
D129 2R3 T29DP_100D T29DP T29_D2R C P<3>
D29 2R3 T29DP_100D T29DP T29_D2R C N<3>
0 T29DP_100D T29DP T29DPB_D2R3_AUXCH P
= T29DP_100D T290P T29DPB_D2R3_AUXCH N
[izn T29DP 80D T29DP DP_SDRVB_M._C P<3..0>
[z T29DP_80D T290P DP_SDRVB_M._C N<3..0>
[Ein T29DP_80D T29DP DP_SDRVB_M._R P<3..0>
[rn T29DP 80D T29DP DP_SDRVB_M._R N<3..0>
= DP_SDRVB_M _EVEN T29DP 80D T290P DP_SDRVB_M__P<2..0: 2> 83
[>—DE_SDRVB M _EVEN T29DP 80D T29DP DP_SDRVB_M._N<2. . 0: 2> 83
[D>—DB_SDRVE M_CDD T29DP 80D T29DP DP_SDRVB_M._P<3. . 1: 2>
CED—DE_SDRVB M _CDD T29DP 80D T29DP DP_SDRVB_M._N<3. . 1: 2>
[ED—DB_SDRVE_ AUXCH T29DP 80D T290P DP_SDRVB_AUXCH P
[ED—DB_SDRVE_ AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH N
=D T29DP 80D T29DP DP_SDRVB_AUXCH C P
D T29DP 80D T29DP DP_SDRVB_AUXCH C N
[0 T29DP 80D T29DP T29DPB_M._P<3. . 0>
[ T29DP 80D T29DP T29DPB_M.__N<3. . 0>
D T29DP 80D T29DP T29DPB M._C P<3..0>
[n T29DP 80D T29DP T29DPB_M._C N<3. . 0>
=D T29DP_80D T29DP DP_B_EXT_AUXCH P
[on T29DP 80D T290P DP_B EXT_AUXCH N

Only used on dual -port

host s.
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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 NET_TYPE
ELEGTRI CAL_CONSTRAY NT_SET - seaci G
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM D L " - e eo o SMBUS SMC 2 S3 SCL o a5 18
CoO—wssn DA MBS0 NE SMBUS SMC 2 S3 SDA 6 45 48
[CO—SMELS_SMC BSOSO MBS0 NE SMBUS SMC 1 SO SCL 45 a8
CO—S\MBUS_SMCB_S_SDA MBS0 NE SMBUS SMC 1_SO_SDA 45 a8
CO—S\Bus.s\eoso sa ME_50: NE SMBUS SMC 0 SO SCL 45 a8
[CO—S\eLSSMeo_sn_soa MBS0 NE SMBUS SMC O SO SDA 45 a8
[CO—SMeLsswe Bsa s MBS0 NE SMBUS SMC 5_G3_SCL 6 45 48
[ —SMELS_SMC_BSA_SDA MBS0 NE SMBUS SMC 5 G3 SDA 6 45 48
CO—S\eus s vewr sa ME_50: NE SMBUS SMC 3 SCL 45 a8
CO—S\eLS_SVC Mavr_sDA MBS0 NE SMBUS SMC 3 SDA 45 a8
SMBus Charger Net Properties
RETTVPE
ELEGTRI CAL_CONSTRAY NT_SET PrvSI AL seaci G
[ — e 1TQI_DIEEPAIR CHGR CSI _P 64
= 1TOI_DiEEPALR CHGR CSI N o4
o= 1TQI_DIEEPAIR CHGR CSO P 64
[— 1TQI_DIEEPAIR CHGR CSO N 64

ISYI\C MASTER=K90! M._B SYNC DATE=02/ 15/ 2011
SMC Constraints

d} Appl e I nc. 051- 9058 ID
) 6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ERTY. LE | NC.,

ETARY PROPI OF _APPI
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 106 OF 109

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 84 COF 86

8 7 6 5 4 3 2 1



http://www.wgubbs.com/
www.bblianmeng.com

7

6

5

3

Menory Constraint Rel axations

Al l ow 0.127 nm necks for

>0.127 nmmlines for

ARD fanout .

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
NEM720 oM 0.127 w4 6.35 M
NEM 85D o 0.1 M 6.35 M

J30 Specific Net Properties
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP P p
e T
SENSE_1TaL 555 . SioreaR -s5_case =55_oma sE -s5_case 111D FFPAIR 111D FFPAIR ELECTR CAL_CONSTRAI NT_SET PrvSI CaL seacne
o ENET_1000D ENETCONN. ENETOONN P<3. . 0>
TR iTal sss . o “es_anise “es_anise “es_anise PP PP =
_ [— E£MT 1000 exeTcOw ENETCONN Ne3. . 0>
O FFPAI R . =1:1_0i FFPAIR =1:1_0i FFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR [— ATA_90D \TA_PCH_RX SATA CDD D2R C P
\TA_ 2R N
= ATA 20D \TA_PCH_RX fess) c
D ATA_90D \T, PCH_RX SATA _HDD D2R RDROUT P
— ATA_90D \TA3_PCH_RX SATA HDD D2R RDROUT N
= NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET =
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT - = = b [ ATA 20D TA3_PCH T \TA HDD R2D RDRIN P
CcPU_COWP - 90 CH, \TA HDD R2D RDRIN N
e . 1 e ’ ) ¢ @0 @D_P2Mi [— ATA_90D \TA3_PCH T
— ATA_90D \TA3_PCH T SATA HDD D2R RDRIN P
cPy_voosensE ao - @o_Pawt =
THERM - =2:1_SPACI NG ? @ ATA_90D \T, PCH T SATA HDD D2R RDRIN N
@ ATA_90D \T, PCH_T: SATA _HDD R2D RDROUT P
AUDI O - =2:1_SPACI NG ?
@ ATA_90D \T, PCH_T: SATA _HDD R2D RDROUT N
D SENSE_DIEEPALR. ILERM 1TOL ILERM THVENS D1 P
- [— TR TGl Temy THVENS D1 N
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT ED—=seaseae Temgitar Tem THVENS D2 P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET =B Temgator ey THVENS D2 N,
exeTcan - 25 mMLs - S .
= s peeeae Temgitor Tiemy
—_ a0 . . =
D Temgitar ey T29 THERVD N
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT O—=seasee Temgitar T T2OTHVENS D2 P
= i Temgitor ey T2OTHVENS D2 N
@0 . _staoao » NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET =
ao axrae - @o_Pawt
=== s peeean s 11 sense L SNS HS_COMPUTI NG N
ao FaE . oo =
[ s 1o sense 1 SNS HS_COMPUTI NG P
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT ===
— a0 saae . o [O—sesc s I . | SNS HS OTHER N
@D_P2ma . 0.20 v 1000 e [ — SENSE 1T0) sense | SNS HS OTHER P
= i o : oo CPUVCCI OS0_CS N
PUR P2V . 0.20 Mv 1000 e =
SB_POVER QK PO E . PYR P2V [ — sense 1701 Sense CPUVCCI OSO0_CS P,
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SBPoR S . oR P
e SB_POVER SATA® . PVWR_P2WM D SENSE_DIEEPAIR SENSE_1TQI SENSE CPUI WP | SNS1 P
e il : aorm = CPU WP I SNSL N
vewan a0 . corm o S - e CPU WP | SNS2 P
T D SENSE 1701 SENSE CPU MWWP I SNS2 N
NEM_CTRL @0 . Qo_Pamt
— — CO—sasencue sexse 11 sease CPUI WP _| SNS1G P
NEM_DATA| ao . G\D_P2WM T [ — SENSE 1701 SENSE CPUI MVP_| SNS1G N
N NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CPUL WP | SNS2G P
o o i oo » _ D —seseaseue s 11 sense
il - o Lvos: . o P2 D R - CPUL WP_| SNS2G N
D SENSE DI FEPAIR SENSE 1701 SENSE CPU WP | SUM R P
D SENSE 1701 SENSE CPU WP | SUM R N
D SENSE DI FEPAIR SENSE 1701 SENSE CPU WP _| SUMG R P
D SENSE 1701 SENSE CPU WP | SUMG R N
D —s=scasee st sense CPUL WP I SNSG P
@ SENSE_1TQ) SENSE CPU MVP_| SNSG N
[O—ssensue st senee cPUL MR I SNS P
D SENSE_1TQ) SENSE. CPUL MVP_I SNS N
== sece o st senee Voosaso cs p
— s 1o sense VOCSASO cs N
ED—sseasue s 1o sense cPU MR I SUVG P
B s 11 sense CPU M I SUVG N
— sense niEEPALR sense 1101 sense CPU_THERVD P
. — sense 1101 sense CPU_THERMD N
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP ED—susencmue Sense 17 sense LSNS 5V SO _HDD N
T st sense LSNS 5V_S0_HOD P
MEM 40S * 0.09 MM 400 ML =
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Co—assnan i e 1 SNS SV S0 HOD RN
s 11 sense LSNS 5V SO HOD R P
MEM 72D * 0.09 MW 400 ML 202
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Z5s ) SEEOEERAR sense sense LSNS LCDBKLT N
o s 11 sense L SNS LCDBKLT P
MEM 378 * 0.09 MW 400 ML 2o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM 85D * 0.09 MM 400 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE e b N e L SNS 1V S3 DOR P
— 7
PCI E_85D * 0.076 MM 10 nm = s 1o sene 1SNS 1v5 S3 DDR N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D —sase assons . e | SNS 1V5 S3 DDR R P
UsB_85D TP 0.1 M 500 ML > st sene LSNS 1v5 S3 DR R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
CPU_27P4S TP 0.09 MM 400 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
\vns oo Lvrs e T LVDS OOWN A CLK E N
CLK_PCI E_90D TP 0.09 MM 400 ML =
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE == Los 200 s LVDS CONN A CLK PP

J30 Specific Net Properties

NeT_TVeE
ELECTR CAL_CONSTRANT_SET PHYSI CAL SPACI NG

[— PO E_CLK100M AP QK POE 90D QK PAE PCl E_CLK100M AP_CONN P 6 32

[ — QK PO E 90D K PAE PCl E CLK100M AP_CONN N 6 32

[ — 1TOl_DIEEPAIR CHGR CSI R P 64

[— 1TOl_DIEEPAIR CHGR CSI_R N 64

[ — 1TOl_DIEEPAIR CHGR CSO R P 64

[ — 1TOl_DIEEPAIR CHGR CSO R N 64
s DErPALR o SPKRAMP L P_QUT o 60 61
[— PK_QUT DIUEEPAIR Wsie) SPKRAMP_L_N OUT 6 60 61
s DErPALR o SPKRAMP_SUB P_OUT o 60 61
Co—sexar DIEEPAIR ool SPKRAMP_SUB N _QUT 6 60 61
s DErPALR o SPKRAMP R P_QUT o 60 61
s DErPALR o SPKRAMP R N_QUT o 60 61
[ —ALDOFE 1TOl_DIEEPAIR ool SSMe315 SUB N 60

AUD DI FE 1TOL DI EEPAIR LDl Q SSwe315 SUB P 60
DAL DEE 1TOL DI EEPAIR LDl Q SSwe315 L N 60
CD—ARDEE 1TOl_DIEEPAIR ool SSwe315 L P 60
DAL DEE 1TOL_DIEEPAIR LDl Q SSwe315 R N 60
AL DEE 1TOL DI EEPAIR LDl Q SSwe315 R P 60
> AL oEE 1Tl oieEPALR o AUD L2 N R 57 60
DAL DEE 1Tl oieEPALR o AD L2 P R 5 60
[lnciio AUD DI FF 1Tl _DIEFPAIR Wa'lel AUD LOL N R 57 60
D> AR o 1Tl oieEPALR o AUD LOL P R 57 60
AL oEE 1Tl oieEPALR o AUD LO2 N L 5 60
= AUD DI FF 1Tl _DIEFPAIR Wsie) AD LR P L 57 60
D Ao o 1Tl oieEPALR o SPKRAMP I NL P .
D Ao oEE 1Tl oieEPALR o SPKRAMP I NL_N o
CD—AR D 1TOl_DIEEPAIR ool SPKRAMP | NR P 60
D Ao o 1Tl oieEPALR o SPKRAMP | NR N o
D> An o 1Tl oieEPALR o SPKRAMP_| NSUB P o
D AUD DI FE 1Tl _DIEFPAIR Wsie) SPKRAMP_| NSUB_N 60

[ — usa asn s USB TPAD R P 53
[— usa asn s USB TPAD R N 53

[ — 5 pouen PP3V3 S5 6

[— 5 pouen PP3V3 SO 6

[— 5 pouen PP1V5_S3RSO 6

J_ an G\D

SYNC_NMASTE! 90l _M.B

SYNC _DATE=02/ 15/ 2011}

Proj ect Specific Constraints

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

» 2 g

051- 9058

6.0.0

108 OF 109

85 COF 86

2

1



http://www.wgubbs.com/
www.bblianmeng.com

8 7 6 5 4 3 2 1

K90i Board- Speci fic Spaci ng & Physical Constraints
D UN| T GRO
BOARD LAYERS BOARD AREAS Pt ORREFER
TOP,1SL2, 1513, 15L4, 1 SL5, 1 5L6, 1SL7, 1 SLB, 1 SL9, 1 SL10, 1 L1, BOTTOM No_TvPE, Boa ™ 16.2
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DEFAULT - Y =50_CHM_SE =50_CHM_SE 10 M oM o m coe S
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
sTANOARD . v oeFALT —oeFALT 10 ~DEFALLT ~DEFALLT —
ocEFALT - 01w B . . Bea BGA_PIMM
ALLOW FOUTE = sTANOARD. . oeFALT B NEM LK . Bea 8Ga_P2M4
PHYSI CAL_RULE_SET LAYER AFONERY 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 _
T BGA_PIMM . oeFALT - axrae . Bea 8Ga_P2M4
S0_cHm sE o, BoTTOM v 0.110 M4 0.090 M4 _ N
- BGA_P2WM - oeFALT > akstow . BeA BGA_P2WM
S0_cHm sE . v 0.080 M4 0.080 M4 sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
0_omse o, BoTTOM v 0.165 M4 0.165 M4 1.5:1_SPACI NG . 0.15 M » 2X_DI ELECTRI C g 0.140 M1 2
10_amse Ist10 N 0.126 Wt 0.126 Wt sTANOARD ~sTANDARD =sTANDARD 21_sPACiNG . 0.2 » 3X_DI ELECTRI C . 0.210 Mv 2
0_omse ISL3, 1504, 159 v 0.126 M 0.126 M =STANDARD. =sTANDARD =STANDARD 2.5:1_seACiNG . 0.25 M ? 4X_DI ELECTRI C . 0.280 MM 2
0_omse . N -sTANOARD =sTANOARD ~sTANOARD. =STANDARD =sTANDARD 3 1_sPACI NG . 0.3 M » 5X_DI ELECTRI C . 0.350 MM 2
4 1_sPACING . 0.4 M » 6X_DI ELECTRI C . 0.420 Mm 2
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP - —
7X_DI ELECTRI C . 0.490 Mm 2
a7_omse o, BoTTOM v 0.190 M 0.1 M e
a7_omse 1St N 0.145 Wt 01w sTANOARD ~sTANDARD sTANDARD
a7_omse ISL3, 1504, 159 v 0.145 Wt 01w sTANOARD ~sTANDARD ~sTANDARD
a7_omse . N sTANOARD ~sTANDARD ~sTANDARD —sTanoaRD -sTanoaRD
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 FFPAIR NECK GAP q
27P4_avsE Tcp, BOTTOM v 0.310 M4 0.2
27P4_avsE - v 0.235 Wt 0.2 wt sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
s5_om e e, BoTTOM v 0.090 M4 0.090 M4
s5_om e . v 0.070 M 0.070 M4 sTANOARD ~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 FFPAIR NECK GAP PHYSI CAL_RULE_SET LAYER &L%E%'TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
72_anon R . N ~sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD -sTanoaRD 11 DFFRPATR - v ~sTANDARD sTANOARD. =STANDARD. 01w 01w
72_amon FE 15L3,15L4,1'SL9 v 0.140 M4 0.140 M4 0.190 W 0.190 M
72_amon FE Ist10 N 0. 140 0.140 M4 0.190 W 0.190
72_amon FE Tcp, BOTTOM v 0.175 w4 0.175 w4 0.200 W 0.200
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBYTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
85_ a0t FF - N -sTANOARD. -sTANOARD sTANOARD ~sTANDARD ~sTANDARD 85_01 FF_BGA - o5 amorr -85_an01 PR -85_ane01 PR -85_an01 FF -85_aM0lFF -85_aM0IFF
85_a01 FE ISta, 1St v 0.101 M4 0.1 M 0.170 Wt 0.170 Wt 85_01 FF_BGA Ista, 1St v 0.075 M4 0.075 M4 0.125 Wt 0.125 Wt
85_om Dl FF IsL9,15L10 v 0.101 M4 0.1 M 0.170 Wt 0.170 Wt 85_01 FF_BGA IsL9, 15L10 v 0.075 M4 0.075 M4 0.125 Wt 0.125 Wt
85_om Dl FF o, BoTTOM v 0.125 M4 0.1 M 0.190 W 0.190 W NOTE: 85_DIFF_BGA i's 85-ohns differential inpedance on outer |ayers and 80-ohms on inner |ayers
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBYTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_ane ot FF - N -sTANOARD -sTANOARD sTANOARD ~sTANDARD ~sTANDARD 90_01 FF_BGA - “so_amorr ~90_ae o1 PR ~90_ae0t PR ~90_ae 0t PR =90_aM 0l FE =90_a 0l FF
90_om 0 FF ISta, 1St v 0.091 M4 0.091 M4 0.180 W 0.180 W a0_0t FF_BGA Ista, 1St v 0.075 M4 0.075 M4 0.125 Wt 0.125 Wt
90_om 0 FF IsL9,15L10 v 0.091 M4 0.091 M4 0.180 W 0.180 W a0_0t FF_BcA IsL9, 15L10 v 0.075 M4 0.075 M4 0.125 Wt 0.125 Wt
90_am 0 FF e, BoTTOM v 0.111 w4 0.111 w4 0.200 W 0.200 W NOTE: 90_DI FF_BGA i's 90-ohms differential inpedance on outer |ayers and 85-ohms on inner |ayers
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AFONBYTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_crvL0I PR . N ~sTANDARD ~sTANDARD ~sTANDARD -sTanoaRD —sTanoaRD 100_01 FF_BGA . 100_anor ~100_aL01 PR ~100_a 01 PR ~100_a 01 PR =100_GM 0l FF =100_GHM 0l FF
100_cr Dt FF ISta, 1St v 0.076 M4 0.076 M4 0.250 0.250 100_01 FF_BGA Ista, 1St v 0.075 M4 0.075 M4 0.125 Wt 0.125 Wt
100_cr Dt FF IsL9, 15010 v 0.076 M4 0.076 M4 0.250 0.250 Wt 100_01 FF_BGA IsL9,15L10 v 0.075 M4 0.075 M4 0.125 Wt 0.125 Wt
100_cr Dt FF e, BoTTOM v 0.085 M4 0.085 M4 0.200 W 0.200 NOTE: 100_DI FF_BGA i s 100-ohms differential inpedance on outer |ayers and 95-ohms on inner |ayers
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110_cvL0l PR . N ~sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD —sTanoaRD
110_amDrFF ISt3, 1804 v 0.068 M4 0.068 M4 0.250 0.250 NOTE: 110_DIFF i's 110-ohms differential inpedance on outer layers and 105-ohms on inner |ayers
110_cvL0l PR ISte. 15010 v 0.068 M4 0.068 M4 0.250 0.250
110_cvL0l PR Tcp, BOTTOM v 0.081 M4 0.081 M4 0.250 0.250
NOTE: These are Intel recommended i npedances for PEG unused on K9Oi
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
48_omse e, BoTTOM v 0.165 M4 0.165 M4 ISYI\C MASTER=K90| _M.B SYNC DATE=02/ 15/ 2011
48_OHM_SE. - Y 0.090 MV 0.090 MV =STANDARD =STANDARD =STANDARD Pw Rul e mf i ni t i Ons
B =i g Nem ey sias
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 FFPAIR NECK GAP d} Appl e I nc 051- 9058
= : ypSEe
80_0m Dl FF . N =STANDARD. =STANDARD. =STANDARD ~sTANDARD —sTanoaRD
- S 6.0.0
80_HM DI FF [EENET) Y 0.115 M4 0.115 M4 0.180 M4 0.180 M4 NOTI CE OF PROPRI ETARY PROPERTY:
T THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
80_0m Dl FF IsL9, 15010 v 0.115 M4 0.115 M4 0.180 W 0.180 M1 PROPRI ETARY PROPERTY OF APPLE | NC.
— THE POSESSOR AGREES TO THE FOLLOW NG
s0_anior e P— v 0,100 0,100 0,190 0,190 I TO MANTAIN THI S DOCUVENT | N CONFI DENCE 109 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 86 OF 86
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