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

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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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 POWER 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, SODI MV MOLEX, EEEE_F1YK
639- 3756 PCBA, M_B, HYB, 2. 9G, J30 J30_CMNPTS, CPU_2_9GHZ, SCDI MV 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, SCDI M\t HYBRI D, EEEE_F1YJ
639- 3751 PCBA, M_B, MOL, 2. 5G, J30 J30_CMNPTS, CPU_2_5GHZ, SODI MV MOLEX, EEEE_F1YM
639- 3754 PCBA, M_B, FOX, 2. 9G, J30 J30_CMNPTS, CPU_2_9GHZ, SODI MM FOXCONN, EEEE_F1YG

J30 BOM GROUPS

BOM GROUP BOM OPTI ONS

J30_CavmMON ALTERNATE, COMMVON, 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, SOPGOCD_I SL

J30_DEVEL: PVT

LPCPLUS_CONN: YES, XDP_CONN

J30_DEBUG ENG

DEVEL_BOM MOJO 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, MJQ: 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 ROMJ, 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, 15x15MM C1 u3600 CRI Tl CAL T29: YES
35353055 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 TI CAL UV_GLUE_J30
51650806 1 CONN, 204P, SODI MV SOCKET, DDR3, RAM BGA, FOXCONN J3100 CRI TI CAL SODI MVt FOXCONN
516- 0246 1 CONN, 204P, SCDI MV DDRS, P=0. 6MA FOXCONN J2900 CRI TI CAL SODI MVt 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
34183096 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 TI CAL T29MCU: BLANK
34183365 1 | C, PROGRVD, T29, PORT MCU, K901 A, K91A, K92A 9330 CRI TI CAL T29MCU: PROG
33851098 1 I C, SMC12- A3, 40MHZ/ 50DM PS MCU, 9x9, 157BGA u4900 CRI Tl CAL SMC_BLANK
341S3300 1 I C, SMC, EXTERNAL, FSB, A3, J30 u4900 CRI Tl 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
341S3558 1 | C, EFl, VOOC7, J30/ J31 uU6100 CRI Tl CAL BOOTROM_PROG
34152384 1 IR ENCCRE |1, CY7C83803- LQXC u4800 CRI TI CAL
34183522 1 | C, PSCC, TP/ KB, J30/ 331 us701 CRI TI CAL TPAD_PROG
Alternate Parts
PART NUVBER ék%m'\‘%u‘\r/ggaoa BOM CPTI ON REF DES | COWMENTS: PART NUVBER QIALTERI&AU‘LEEEO? BOM OPTI ON REF DES | COWMENTS:
13850603 13850602 AL Mirata ait to 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 alt to samung 13850684 13850660 AL Mrata alt to Taiyo
15250778 15250603 AL Orntec it 1o vishay 15251512 15251205 AL oyntec alt 1o nEC
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 Siticonix it (o Renesas
37650972 37651017 AL Fohm alt to 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 awen alt 1o semecn 13850671 13850673 AL Taiyo Al to Mrata
37150709 37150652 AL Yo a1 1o 10t neon 37650003 37650796 AL Faicohial alt 1o Vi shay
514-0788 514-0671 AL Acon(w 1iteom) alt o Acon 37750124 37750057 AL Arotech alt to Tak
607-9310 6078722 AL Renesas al ternate (o tairchild 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
Sub BOM
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
085- 3092 1 J30 M.B DEVELCPNMENT DEVEL CRI Tl CAL DEVEL_BOM LD LTSRS RS
607- 8895 1 W PTS, PCBA, M8, 330 OWNPTS ORI T CAL J30_OMPTS BOM Conf i gurati on
607-8721 1 POWER_FETS PAI R, FAI RCHI LD, DDR, J30 CSET1 CRI Tl CAL FET_PAI R 051_ 9058 D
607-8722 1 POVWER_FETS PAI R, FAI RCHI LD, 5V_S3, J30 CSET2 CRI Tl CAL FET_PAI R d}@ Appl € I nc. 6 0 0
607- 8723 1 POVER_FETS PAI R, FAI RCHI LD, PBUS_CHARGER, J30 CSET3 CRI Tl CAL FET_PAI R NOTI CE OF PROPRI ETARY PROPERTY: —
BEHERETI LI R e 1 o e
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI 'S DOCUMENT | N CONFI DENCE 5 OCF 109
11 NOT TO REPRODUCE OR COPY I T
|:L:?I;0;WE\S/E€;S$V:;BU$H|T|NV\HO_ECRPART 5 OF 86

2

1



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

5

4

2

1

Fan Connectors

5 TRUE PP5V_S0 67
s TRUE FAN_RT_PVWW 52
= TRUE FAN RT TACH 52
(NEED TO ADD 1 GND TP)
M C FUNC_TEST
= TRUE BI_ MCLO 61 62
= TRUE Bl MC HI 61 62
— TRUE Bl _M C SHI ELD o o2
(NEED TO ADD 1 GND TP)
SPEAKER FUNC_TEST
= TRUE. SPKRAMP L N OQUT 60 61 85
= TRUE. SPKRAMP L P OUT 60 61 85
= TRUE SPKRAMP_R N _OUT 60 61 85
= TRUE SPKRAMP_R P_QOUT 60 61 85
= TRUE SPKRAMP_SUB N _OQUT 60 61 85
[ TRUE SPKRAMP_SUB P_QOUT 60 61 85

LVDS FUNC_TEST

900000000000000800C

TRUE PP3V3 LCDVDD SW F (NEED 2 TP)
TRUE PP3V3 SO LCD F o 7
TRUE PPVOUT_SW LCDBKLT (NEED 2 TF)
TRUE LVDS_DDC_CLK s 7a
TRUE LVDS DDC DATA o 7
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 50
TRUE LVDS | G A DATA P<1> 17 74 50
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 5
TRUE LVDS CONN_A CLK F P 74 85
TRUE LED RETURN 1 7a 77
TRUE LED RETURN 2 74 77
TRUE LED RETURN_3 74 77
TRUE LED RETURN 4 a7
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_ODD DETECT 445
= TRUE. SATA ODD D2R C P a1 85
— TRUE SATA ODD D2R C N 2 es
= TRUE SATA _ODD R2D P a1 80
— TRUE SATA QDD 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 w0
B TRUE SATA HDD R2D N a1 80
= TRUE SATA HDD D2R C P s
s TRUE SATA HDD D2R C N w0
[ TRUE SYS LED ANODE R m
— TRUE IR RX QUT a1 aa
[y TRUE SMC _SSD THROTTLE R
TRUE PP5V_S3_IR R “
(NEED TO ADD 3 GND TP)
BATT PONER CONN
0 TRUE SMBUS SMC 5 _G3_SCL 6 45 48 84
[ TRUE SMBUS SMC 5_G3_SDA 6 45 48 84
— TRUE SYS DETECT L 63
TRUE PPVBAT_G3H_CONN___(EF0 5 [P,
(NEED TO ADD 5 GND TP)
Bl L CONN
= TRUE PP3V42_ G3H 67
[ 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) ; 5, 46
TRUE PCIE AP 2R PI_P 22 1
TRUE PCIE AP D2R PI_N -
TRUE PCIE AP R2D P 32 61
TRUE PCIE AP_R2D N 2 81
TRUE PCIE CLK100M AP_CONN P 5, 4
TRUE PCl E CLK100M AP CONN N, 45
TRUE PP3V3 S3RS4 BT F 22
TRUE PCIE WAKE L 17 24 32
TRUE USB_BT_CONN_P 32 80
TRUE USB BT CONN N 32 50
TRUE AP CLKREQ Q L a2
TRUE AP _RESET CONN L 2
TRUE AP_TEMP_SMB_SDA R 2
TRUE AP_TEMP_SMB SCL R .
TRUE WFI_EVENT L R 2

6e00000000000000

(NEED TO ADD 5 GND TP)

PD_FLEX_CONN

TRUE PP3V3_S4 .
TRUE PP18V5_Z2 o sa
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 53 54
TRUE Z2_ CLKI N 53 54
TRUE. Z2 KEY ACT L 53 54
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 a5 48 64
TRUE SMBUS_SMC 2 S3_SDA 6 45 48 84
TRUE PSCC F CS L 53 54
TRUE PICKB L 53 54
TRUE PP5V_S5_CUMULUS o

60000000000000000000

(NEED TO ADD 2 GND TP)

KEYBOARD CONN

=

00000000000000000000000000000

TRUE PP3V3_ S4 .
TRUE PP3V42_ G3H .
TRUE W5 KBDL s
TRUE WS KBD2 £
TRUE W5_KBD3 s
TRUE WS KBD4 s
TRUE W5 KBD5 s
TRUE W5 KBD6 s
TRUE WS KBD?7 s
TRUE W5_KBD8 5
TRUE W5 KBD9 s
TRUE W5 KBD10 o
TRUE WS KBD11 s
TRUE WS _KBD12 5
TRUE WS _KBD13 53
TRUE WS KBD14 5
TRUE WS KBD15_CAP 5
TRUE WS _KBD16_NUM s
TRUE WS KBD17 5
TRUE W5 KBD18 o
TRUE W5_KBD19 5
TRUE W5_KBD20 5
TRUE W5 KBD21 s
TRUE W5 KBD22 53
TRUE W5_KBD23 5
TRUE W5 _KBD_ONOFF_L 5
TRUE WS LEFT SHI FT KBD o
TRUE WS LEFT OPTI ON KBD 5
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 a8 0s
D TRUE SMBUS SMC 2 S3 SDA 5 a5 1 oa
= TRUE USB_CAMERA CONN_P w2 00
= TRUE USB CAMERA CONN N 02 a0

(NEED TO ADD 2 GND TP)

Functi onal

DEBUG VOLTAGE

Test

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
= TRUE PPVCORE SO0 _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
D TRUE PPVCCSA SO_CPU
[ TRUE PP3V3_ S5
TRUE PP3V42 G3H
= TRUE PPBUS G3H
[ TRUE PP3V3 ENET
0 TRUE PP3V3 W.AN
TRUE PP5V_SW CDD
= TRUE PP5V_S0_HDD FLT
B TRUE PP18V5 Z2
i TRUE PP3V3 SO LCD F
0 TRUE PP3V3 LCDVDD SW F
TRUE PP4V5_AUDI O ANALOG
[ TRUE PP1V5_S3
TRUE SMC PM G2 EN
= TRUE PM SLP_S4 L
= TRUE PM SLP_S3_L
(NEED TO ADD 6 GND TP)
DC PONER 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 FRANVE L
[ TRUE LPC PWRDWN L
(10 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
[R5 TRUE SMC TCK
(150 TRUE SMC_TDI
(1503 TRUE SMC_TDO
(K6 TRUE SMC _TNMB
[ TRUE SMC TX L
D TRUE SPI_ALT CK
D TRUE SPI_ALT CS L
Iy TRUE SPI_ALT M SO
D 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

EDP_TXP<Q. 3> TRUE — TP EDP_TX P<0..3>
E_BASE=TRUE —
> TRUE — TP _EDP_TX N<O..3>
NC NO_TESTs D XB e TRUE — TP _EDP_AUX P .
NO_TEST ™~
17 _TP_CRT I G BLUE N NC CRT | G BLUE NC EDE. %DP AUXN TRE — TP _EDP_AUX N .
17 _TP_CRT_| G GREEN — YREPSETME NG CRT_1LG GREEN %ﬁ %&é THERVDA TRUE — TP_CPU THERNMDA
17 _TP_CRT |1 G RED — YRESSTRE NG CRT 1G RED _BASE=TRUE
=REvere THE| — TP THE!
17 TP_CRT_I G DDC LK — e NC CRT_1 G DDC CLK C RSVD<30. . 45> — TP RSVD<30. . 45>
—— NAKE_BASE=TRUE = | = =
v 1P CRT_1G DOC DATA = e R G DOC DATA NC CPU RSVD<B..27> ac TP_CPU RSVD<8. . 27>
17 _TP_CRT | G HSYNC — NC CRT | G HSYNC B
—— NAKE_BASE=TRUE
17 _TP_CRT | G VSYNC = HETTT NG iGvswe NC PEG 52RDLECP<O' 7> ™ =PEG R2D C P<0..7> ,
;7 TP LVDS |G CTRL OLK RE NC LVDS I G CTRL COLK NC PEG R2D CN<O. . 7> ™E  __ =PEG R2D C N<0..7> ,
NE-PASNEYRVDS |G CTRL DATA VARE BASE=TRUE- el

17 TP _LVDS 1 G CTRL DATA

17 _TP_PCH LVDS VBG

E
AKE_BASE=TRUE

NC PCH LVDS VBG

TP _HDA SDI N1

TP _HDA SDI N2

AKE_BASE=TRUE

TP _HDA SDI N3

=PEG D2R P<0..7> N

_NC PEG D2RP<0.. 7> TRE
~VARE_BASE=TRUE

NC PEG D2RN<O. . 7> TR
~VAKE_BASE=RUE

=PEG D2R N<O. . 7> o

NC HDA SDI N1 NC PEG R2D E:P<8. L 11> TRUE — =PEG R2D C P<8..11>,
NC HDA SDI N2 ~VARE_BASE=TRUE- —
NG HDA SDI NG PR Ry =8, L 11> — =PEG R2D C N<8..11>

TP PCl_PNMVE L

TP _PCl CLK33M QUT3

NC PCI_PME L

NC PCI CLK33M QUT3

16 TP_CLINK CLK

NC CLINK CLK

16 TP _CLINK DATA

NC CLI NK_DATA

=PEG D2R P<8..11> ,

_NC PEG D2RP<8..11> ™=
TNVARE_BASE=TRUE

=PEG D2R N<8..11> ,

NC PEG D2RN<8. . 11> ™%
TNVARE_BASE=TRUE

16 TP _PCIE CLK100M PE4AN
16 TP _PCIE CLK100M PE4AP
16 1P E M PESN
16 TP _PCIE CLK100M PE5P

TP _CLINK RESET L

||
b3
Al
‘E’
i
)

NC CLINK RESET L

16 _TP_PCIE CLK100M PEBN

NC PCl E _CLK100M PEBN

TP_PCl E_CLK100M PE6SN
TP E M PE6P

NC PCl E_CLK100M PE4AN
NC PCl E_CLK100M PE4P

NC PCl E_CLK100M PE5P
NC PCl E CLK100M PE6N

RUE_ NC PCl E_CLK100M PEGP

16 _TP_PCH GPI 067 CLKOUTFLEX3 — Yny

PCH GPI 067 CLKOUTFLEX3

VAKE_BASE=T}

23

23

NO_TEST NC NO _TESTs

IRUE. NC FW2_TPBP

IRUE. NC FW2_TPBN

IRUE. NC FW2_TPBI AS

IRUE. NC FW2_TPAP

IRUE. NC FW2_TPAN

IRUE. NC FW_TPBP

IRUE. NC FW) TPBN

IRUE. NC FW TPAP
@ IRUE. XDP_PCH AP_PWR EN
= IRUE. XDP_PCH USB HUB SOFT RST L
@ IRUE. XDP_PCH SDCONN _STATE RST L
m IRUE. XDP_PCH ENET PWR EN
= IRUE. XDP_PCH SDCONN _DET_L
[ni0) IRE XDP_PCH S5 PWRGD
@ IRUE. XDP_PCH PWRBTN L
@ IRUE. XDP_PCH | SOLATE CPU MEM L
@ IRUE. XDP_FW CLKREQ L
@ TRUE. 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 MONOBSN
33 TP DP T29SRC M. CP<0.. 3>

VARE _BASE=TRUE
TRUE
VRRKE_BASE=TRUE

= = TP_PCl E_CLK100M PE7N NC PCI E CLK100M PE7N
™ E_CLK100M PEBP — MKE BASE-TRE E_CLK100M PEBP
16 PG E CLK100 e EASETRE NC PO E QK100 TP_PCl E CLK100M PE7P NC PCI E_CLK100M PE7P
ss TP _PSOC P1 3 NC PSOC P1 3
2 _TP_FW643 SDA NC FW643 SDA 1 TP SATA C D2RN NELBATA_C PR
== WAKE BASESTRUE 16 __TP_SATA C D2RP NC_SATA C D2RP
3 _TP_FW643 SM — NC FW643 SM
= ARE BASETRE 16 __TP_SATA C R2D CN NC_SATA C ReD CN
3 _TP_FW643 TCK — TR NC_FW643 TCK
TP EWe43 TNG — WAKEBASETRE | Fvea3 TNG 16 __TP_SATA C R2D CP NC SATA C R2D CP
as — YR
25 _TP_FW643 FW620 L _ VRKEBASESTRUE N FWB43 FWG20 L 16 —TP_SATA D D2RN NC SATA D _D2RN
—— MAKE BASE-TRUE 16 TP _SATA D D2RP NC SATA D D2RP
3 _TP_FW643 VBUF — TRE_ NC FW643_ VBUF
TP _FW643 OCR10 CTL — MAKE BASESTRE |\~ F\643 OCRLO CTL 16 __TP_SATA D R2D CN NC SATA D R2D CN
* = TR 16 __TP_SATA D R2D CP NC SATA D R2D CP
8 TP_FW643 AVREG — TRUE NC FW543 AVREG 16 __TP_SATA E D2RN NC SATA E D2RN
38 TP _FW643 TDI p— E BASESTRUNC FW643 TDI 16 __TP_SATA E D2RP NC SATA E D2RP
- MAKE_BASE=TRUE 16 __TP_SATA E R2D CN NC SATA E R2D CN
23 _TP_XDP_PCH OBSFN A<O..1> — g C_TP_XDP_PCH OBSFN A<O.. 1> 16 TP _SATA E R2D CP NC SATA E R2D CP
23 _TP_XDP_PCH OBSFN B<O0..1> VAE-PASSTRE TP XDP PCH OBSFN B<0..1> ;5 _ TP SATA F D2RN NC SATA F _D2RN
23 _TP_XDPPCH HOOK2 NE-BASEETRE TP XDPPCH HOOK2 16 __TP_SATA F D2RP NC SATA F D2RP
23 _TP_XDPPCH HOOK3 — YAEPSSTRE TP XDPPCH HOOK3 16 __TP_SATA F R2D ON NC SATA F R2D ON
23 _TP_XDP_PCH OBSEN D<0..1> — Yar " °“"RE TP XDP_PCH OBSEN D<0..1> 5 _ TP _SATA F_R2D CP NC SATA F_R2D CP
25 _TP_XDP_PCH HOOK4 — YAEPASETRE TP XDP _PCH HOOK4
25 _TP_XDP_PCH_HOOKS — Y SCTRE TP XDP_PCH HOOKS
= MAKE_BASE=TRUE
16 _TP_PCH GPl 064 CLKOUTFLEXO0 — 1gg C PCH GPI 064 CLKOUTFLEXOQ
16 _TP_PCH GPI 065 CLKOUTFLEX1 — YAE""*"RE pCcH GPI 065 CLKOUTFLEX1 3 IE IEI NDNQ TfE—prse=TROE $ IEI ng
—— MAKE BASE-TRUE. 33 MONI TRUE _ IMONI
16 _TP_PCH GPI 066 CLKOUTFLEX2 — Sl :E PCH GPI 066 _CLKOUTFLEX2 T - e N TBT -
UE

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

33 TP DP T29SRC M. CN<O.. 3>
33 TP DP T29SRC AUXCH CP

TRUE
L

TRUE
L

KE_BASE=TRUE

TRUE

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

VAKE_BASE=TROE

NC DP T29SRC AUXCH CP

KE_BASE=TRUE

s __TP DP_T2 AUX DP_T2 AUX
336 TP T29 PCIE RESETO L — Tl\%:ftiﬁlibk:'\h{lj: TP T29 PCIE RESETO L 6 33
236 _ TP T29 PCIE RESET1 L — TRE TP T29 PCIE RESET1 L 63
—Timrse=rroe
336 TP_T29 PCIE RESET2_ L — _ _ TP_T29 PCIE RESET2_ L 6 33
136 TP T29 PCIE RESET3 L pu— T e TP 120 POIE RESET3 L .
e VSS NCTE<1> . [E»—me  PCH VSS NCTE<15> o
= S vss . " Co—=E PCH VSS NCTF<17> .
= < v < = [ED—me  PCH VSS NCTF<19> o8
Eo—mE PCH VSS NCTF<S> ~~ w e PCH VSS NCTF<19> oo
e VSS NCTE<9> . OE—me  PCH VSS NCTE<21> 0
s Q vas £ Fe11s e PCH VSS NCTF<25> a1
PCH NC 51
PCH VSS NCTF<27>
PCH VSS NCTF<12> CD—=E o
CD—BE———=s mmles —— o >—me  PCH VSS NCTF<20> a1
8 TP LVDS |G B CLKN — IRUE. NC LVDS |G B CLKN
. TP_LVDS |G B CLKP YREPSETMENC LVDS 1G B CLkP

TP _LVDS | G BKL PWM

E-BASESTRENC LVDS | G BKL PWM

SMC BS ALRT L —_—

MAKE_BASE=TRUE

TR NC SMC BS ALRT L

NVAKE_BASE=TRUE

ISYI\C MASTER=K90! M.B
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"G3Hot" (Al ways-Present) Rails 3.3V Rails
64 s =PPBUS G3H — MPB?EL&,UNSE VG\,BU';LD S mm ° - SRROVG S5 RO = Mmﬁfu\@,ﬁ?ﬂmc 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
"QT“I}%TE,‘L’E — =PP3V3 S5 XDP 2
— =PPBUS SO LCDBKLT 7 — =PP3V3 SO P3V3SOFET 2
—— =PPBUS S5 FWPVRSW 30 =PP3V3 S3 P3V3S3FET 72
=PPBUS SO VSENSE s =PP3V3 S5 CPU VCCDDR 26
3s _PPVI N _SW T29BST | — =PPVIN SW T29BST 8 35 =PP3V3_S4 P3V3SAFET 72
VOLTAGES12. BY =PPVIN S5 HS COMPUTI NG | SNS R 50 =PP3V3 S5 LCD 7a
=PPVIN S5 HS OTHER I SNS R 50 S5 _PCH 17
S5_PCHPVWRGD 24
so =PPVI N S5 HS COMPUTI NG | SNS — Mpﬁ?.UNSE S5_HS OOVPUTI NG | SNS S5 SMCBATLOW -
VC{IT:;::M U\|;D—=D 25 mm S5 _PCH VCCDSW 20 22
NAKE. BASE=TRUE S5_SYSOLK 24
=PPVI N _SO_CPU MVP 68 69 =5 WMON N
=PPVI N S3 DDRREG 67 = " .
=PPVI N_SO_CPUVCCI 050 0 <5 P3V3SUSFET -
— =PPVI N SO VCCSASO 65 S4 TBTAPVRSW 76
— =PPVIN SO CPUAXG 69 S5_PCH GPI O 19
so =PPVI N S5 HS OTHER | SNS — PPBUS S5 HS OTHER | SNS

M N_LI NE_W DTH=0. 6 nm

=PPVIN S5 5VS3

=PPVI N S5 3V3S5

63 _=PP18V5 DCI N _CONN —

PPDCI N G3H

M N_LI NE_W DTH=0. 6 WM

=PPDCI N_S5_VSENSE

0s _=PP3V42_G3H REG —

PP3V42_G3H

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

=PP3V3 S5 LPCPLUS

=PP3V3 S5 SMC

72 _=PP3V3_SUS FET

PP3V3_SUS

- M N-RECK W DTH-0. 20MA  WAKE BAse-HHUE

— =PP3V3 SUS PCH VCCSUS USB 20 22
=PP3V3 SUS PCH VCCSUS GPI O 20 22

=PP3V3 SUS PCH VCCSUS 20
=PP3V3 SUS PCH GPI O 16 17

— =PP3V3 SUS PCH 22

— =PP3V3 SUS PWRCTL 3

=PP3V3_SUS P1V05SUSLDO 7

=PP3V3_SUS SMC 1

=PP3V3 SUS ROM s6
=PP3V3 SUS PCH VCC SPI 20 22

., =PP3V3 S4 FET — PP3V3 S4 s

™M N_LT NE_W DTFH=0. 50MVI
M N_NECK_W DTH=0. 20M\i

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 S4 TPAD o 50
=PP3V42 G3H BATT 0 ry—— 2
_FPavA?_GRH CHE ot =PP3V3 S4 SD HPD w0
=PP3V42 G3H ONEW REPROT - e rep— N

— =PP3V42 G3H PWRCTL 1

— -PP3V42 G3H SMBUS SMC BSA 1 .. =PP3V3 S3 FET — PP3V3_S3 .

=PP3Vv42 G3H SMCUSBMUX

=PP3V42_G3H TPAD

=PPVI N S5 SMCVREF

=PPVBAT G3 SYSCLK

—

=PP3Vv42 G3H AUDI O

24 _=PPVRTC G3 OUT p—

PPVRTC G3H

M N_LINE_W DTH=0. 2 MVl
M N_NECK_W DTH=0. 2 MV
v

TAGE=3
MAKE_BASE=TRUE

=PPVRTC G3 PCH

5V
e _=PP5V_S5 LDO —

Rai | s

PP5V_S5

——

M N_LINE WDTFH=0 5 MV
M N_NECK_W DTH=0. 2 MV

=PP5V_S5 P1V5DDRFET

=PP5V_S5 TPAD

——

=PP5V_S5 P5VSUSFET

72 _=PP5V_SUS FET —

PP5V_SUS

M N_LT NE_W DTH=0. 50NM
M N NEGKC W DTH=0. 2004

=PP5V_SUS PCH

e _=PP5V_S3 REG —

PP5V_S3

M N_LINE_ W DTH=0. 5 mm
M N_NECK_W DTH=0. 2 nm

=PP5V_S3 ALSCAMERA

=PP5V_S3_AUDI O

=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_S0_FET —

PP5V_SO

M N LINE WOTHED. 4
DTH=0.2 MV

=PP5V_S0_BKL

=PP5V_S0_CPUI WP

=PP5V_S0 CPUVCCI OS0

=PP5V_S0_FAN RT

——

=PP5V_S0 _HDD | SNS R

=PP5V_S0_KBDI ED

=PP5\/_S0_| PCPI LS
=PP5V_S0_VCCSASO

=PP5V_S0 PCH

=PP5V_S0_VNMON

=PP5V_S0_| SNS

=PP5V_S0_AUDI O

46 =PP5V_SO HDD | SNS —

PP5V_SO_HDD

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

=PP5V_S0_HDD

16 17 20

™M N_LT NE_W DTFH=0. 50MVI
M N_NECK_W DTH=0. 20MVi

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 S3 BT 2
=PP: ESET 26
— =PP3V3 S3 SMBUS SMC A S3 a8
=PP3V3 S3 SMBUS SMC MGML w
=PP3V3 S3 SMS s
= HUB 25
— =PP3V3 S3 USB RESET 25
—— =PP3V3 S3 VREFNRGN a
VLAN a2
SDBUF 24
P3V3ENETFET 73
PCH GPI O 18 24
| SNS a9
USBMUX 25
72 _=PP3V3 SO FET — PP3V3 SO 685

M N_LTNE_W DTFH=0. 5 WV
M N_NECK_W DTH=0. 20Mvi

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 S0 HDD a
=PP3V3 SO AUDI O 57 61
=PP3V3 SO BKL VDDI O -
=PP3V3 SO | SNS a8
=PP3V3 SO HS COMPUTI NG | SNS 50
=PP 51
=PP3V3 S0 LCD 4
=PP3V3 SO _DP DDC N
=PP3V3 SO ENETPHY 6
FAN RT 52
FVWPWRCTL a0
FWATEVG 29 40
P3V3T29FET a5
SDCARD 20
=PP3V3_S0_P1V8S0 n
=PP3V3 S0 _ODD a
=PP3V3_FW P3V3FWFET "
=PP3V3 S0 _PCH 16 22
=PP3V3 SO _PCH GPI O 16 17
=PP3V3 SO PCH VCC3 3 OLK 22
=PP3V3 SO PCH VCC3 3 GPI O 20 22
=PP3V3 SO PCH VOC3 3 HVCMOS 20 22
=PP3V3 SO PCH VOC3 3 PC 20 22
=PP3V3 SO PCH VOC3 3 SATA 20 22
=PP3V3 SO PCH VCCADAC 22
=PP3V3 SO PCH VCCA LVDS 20
=PP3V3 SO PWRCTL 7
=PP3V3_S0_RSTBUE 24
=PP3V3 SO _SB PM 24
=PP3V3 SO SMBUS PCH a8
=PP3V3 SO SMBUS SMC 0 SO a8
=PP3V3 SO _SMBUS SMC B SO a8
— =PP3V3 SO SMC a
=PP3V3_S0_KBDI ED 54
PP3V3_S0_VIVON s
=PPSPD_SO_MEM A 27
PSPD_SO_MEM B 20
P3V3 SO P1V5S0 n
=PP3V3_S0_T29PWRCTL as
=PP3V3 SO HS OTHER | SNS 50
=PP3V3 SO DPSDRVA 5
=PP3V3 SO P1V05S0LDO n
=PP3V3 SO | M/PI SNS a0
=PP3V3 S0 XDP 23
— =PP3V3 SO T29I2C a8

18 19

62

18 19 30

71

a9

67

72

71

67 31

67

65

71

70

1.8Vv/1.5V/ 1.

=PP1V8 SO REG —

2V/ 1. 05V Rails

PP1V8 SO

2A max supply

M N LN WDTH-0. 5
DTH=0.2 MV

=PP1V8 SO CPU VCCPLL

=PP1V8 SO PCH VCCTX LVDS

=PP1V8_S0_PCH VCC DFTERM

=PP1V8 SO P1V0O5S0LDO

=PP1V8R1V5 SO _PCH VCCVRM

=PPVDDI O SO_SBOLK

PP1V5_S3 DDR

=PP1V5_S3 DDR | SNS —

=PPDDR_S3_REG —

M N_LINE_W DTH=0. 8 MM
M N_NECK_W DTH=0. 1 MM
VOLTAGE=1. 5V
MAKE_BASE=TRUE

=PP1V5_ S3 MEMRESET

=PP1V5_S3 MEM A

=PP1V5_S3 MEM B

=PPVI N_SO_DDRREG LDO

=PPDDR_S3 MEMVREF

PP1V5

=PP1V5 S3RSO FET —

M N_LINE_W DTH=0. 8 MVl
M N_NECK_W DTH=0. 1 MV
TAGE=T. 5V
MAKE_BASE=TRUE
=PP1V5 S3 P1V5S3RS0 FET

=PP1V5_S3 DDR | SNS R

PP1V5 S3RS0

=PP1V5 SO0 REG _—

M N LI NE_W DTH=0. 6 MVl
M N_NECK_W DTH=0. 2 MV
TAGE=T. 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

PPVTTDDR

=PPVTT SO DDR LDO —_—

M N_LINE_W DTH=0. 3 MM

=PPVCCSA _SO_REG ==

=PPOV75 SO NEM VTT A

=PPOV75 SO _MEM VTT B

=PPVIT_SO_VITCLAMP

PPVCCSA_SO_CPU

=PP1V05_SUS LDO =

MNLLNE WDTHD. 6 W
WDTH=0.2 MW

PP1V05 SUS

=PPCPUVCCI O SO REG —

M N_LINE W DTH=0. 4 MVl
M N_NECK_W DTH=0. 2 MV

=PP1V05 SUS PCH JTAG

PP1V05 SO

? mA

M N_LINE_W DTF=0. 6 WM
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

X\M)S800 =PP1V05 SO P1VO5T29FET
M
2 PP1V0O5 SO PCH
153 TEe
M NG BT
xvogo1
PCH VCCl O PLLPCI E

PCH

PCH VCCl O

PCH VCCI O PCI E

PCH VCCI O SATA

PCH VCCASW

PCH VCCl O USB

PCH VCC CORE

PCH VCCl O CLK

PCH VCCDI FECLK

P AV
SO _PCH V PROC 1O

S0 _PCH VCCI O PLLUSB

S0 _PCH VCC DM

SO0 _PCH VCCI O PLLFDI

=PP1V05 SO0 PCH VCCDM FDI

ENET Rails

=PP3V3_ENET_FET _—

PP3V3_ENET

MNLINSWDTH0. 6
WDTH-0.2 MW

=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
NECK_W DTH=0. 2 MM
8V

=PPVP_FW PORT1

=PPVP_FW PHY_CPS_FET

— PP3V3 FW FWPHY

=PP1VO_EWFET_R

— M N_LI NE_W DTH=0. 4 M

=PP3V3 FW FWPHY

38 39 40

=PP3V3 SO P1VOSFWFET

—_— PP1VO FW FWPHY

— ™M N LT NE_W DTH=0. 4 MVl
M N_NECK_W DTH=0. 2 MV

— =PP1VO_ FW FWPHY

T29 Rails (of f when no cable)

=PP15V_T29_REG

—_— PP15V_T29

=PP3V3_T29_FET

— M N_LINE_W DTF=0. 4 WM
DTH=0.2 MV

-_| RUE
=PPHV_SW TBTAPVRSW

— PP3V3_T29

=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

— M N_LINE_WDTH=0. 4 MM
M N_NECK_\ WDTH-=0.2 MW
TAGE=1. 05
MAKE_t BASE=TRUE

— =PP1V0O5 T29 RTR

1V05 SO LDO

—_— PP1V05 SO PCH VCCADPLL

=PPVCORE SO CPU REG

— M N_LINE_W DTH=0. 4 MM

M N_NECK_\ WDTH-=0.2 MW
TAGE=1. 05

MAKE_t BASE=TRUE

— =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

— PPVCORE SO AXG

15 12

=PP1V5 S3 CPU VCCDQ

— MNLINE WDTH-0. 6 W
CK_W

=PPVCORE SO CPU VCCAXG

912 15

=PPAXGVCORE SO VSENSE

—_— PP1V5 S3 CPU VOCDQ

14128

=PP1V05 S0 CPU VCCPCQE

— M N_LT NE_W DTH=0. 6 MVl
M N_NECK_W DTH=0. 2 MV

—_— PP1V05 SO _CPU VCCPQE

14 12

=PP1V8 SO CPU VCCPLL R

— MNLLNE WDTH-0. 6 W
NECK_W DTH=0. 2 MM
5V

p— PP1V8 SO _CPU VCCPLL

R

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

SYNC _DATE=02/ 15/ 2011}
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HEATSI NK

Z0902
STDOFF- 4. 50D, 98H- 1. 1- 3. 48- TH

1

Z0904
STDOFF- 4. 50D, 98H- 1. 1- 3. 48- TH

1

= BELOW CPU

STANDOFFS

FAN STANDOFF

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

Z0920
STDOFF- 4. 50D, 98H- 1. 1- 3. 48- TH

1

LEFT OF CPU
MLB MOUNTI NG (TO C. BRACKET) SCREW HOL

om T a
Z0906
3R2PS

M.B MOUNTI NG ( TO TOPCASE) SCREW HOLES

T o T oM T

Z0908 Z0909 Z0910

3R2P5 3R2P5 3R2P5

i i O
- o T - o T -

Z0911 Z0912

3R2P5

R2P5
_I: |

]

EM 1O (SHORT) POGO PI NS

ZS0900

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

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

St
1 (:) 1 1

ZS0903
1. 4Dl A- SHORT- SI LVER- K99

EM TALL POGO PI NS

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

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

TALL POGO PINS cl ose to DI MM conn.

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

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

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

© —0©

= NO STUFF

NO STUFF

L_@

NO STUFF

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

L_@

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> MKEBASEETRE bl E T29 D2R P<3. . 0> 33 81 ;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> I 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 ——=PR3V3 SGLP DOC Ty = o Tooono M e o .
7® T WAKE BASESTRUE = = v ;7 _TP_DP |G C MLN<3..0> —  MKEBASETRE S T29SNKO M. C N<3.. 0> .
——  NAKE_BASE=TRUE
75 mEEXTEA_TA XCH C P — DPAIGAUXCHP 17 %092221 R20922|%1 R20922|%1 R20922|%1 17 _DPB 1G AUX CH P = EASE-TRLEDP T29SNKO_AUXCH C P 33 83
. . . . DPB | G AUX CH N = —ASETRE Db T29SNKO_AUXCH C N
75 __DP_EXTA_AUXCH C N — DPAIGAUX CHN 1 59, 59 595 595 v = WAKE BASESTRUE e
VAKE_BASE=TRUE - e e [ [ 17 TP DP 1 G D HPD — DP_T29SNK1_HPD s
402 2 402 402 2 402 2 ——  MAKE_BASE=TRUE
TP _DP_I RL. K e DPB | DO K
GCCIR_a = =R e v 17 TP DP 1G D MP<3..0> — DP_T29SNK1 M. C P<3..0> 33 83
TP DP I G C CTRL DATA — — DPB I G DATA w TP DP |G D M.N<3..0> — VAKEBSETTREDD 729SNK1I M. C N<3. . 0>
FW PLUG DET_L — FWPME L 10 3 ;7 TP DP IG D CIRL CLK —_ MAKEBASETRERS | G D CTRL CLK v = = AE BASESTRE = e
VRKE BASESTRE — = RRE BASESTRE - _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
FW643_ WAKE L —FW PME L == WAKE_BASE-TRUE 4, _TP_DP 1 G D AUXN pu— - DP_T29SNK1 AUXCH C N 33 83
* VAKE_BASE-TRUE = w0 2 Yy —PP3V3 SQ DP DDC =T BASETRE
NC BCM67765 CE L MS INS L — BCM67765 CE L MS INS L
TP_SMC _EXCARD PWR EN — SMC EXCARD PWR EN N VAKE BASE=TRUE NO TEST=TRUE —
o - P35l v
16 _ PCIE_EXCARD D2R N NC PCl E_EXCARD D2RN * %oy
1o __PCIE_EXCARD DPR P NC_PCl E_EXCARD_D2RP it %,{:?E‘é" TP_LVDS 1G B CLKP — LVDSIGB AKEP 17 80
1o __PCIE EXCARD R2D C N NC PCI E_EXCARD R2D CN 402, 402, MAKE_BASESTRUE -
16 __PCIE EXCARD R2D C P NC PCl E_EXCARD R2D CP 45 _DP_EXTA DDC CLK — DPA IG DDC 1 s TP LVDS |G B CLKN — LVDS IGB CLK N 17 80
o116 _PCLE_CLK100M EXCARD N MAKE_BASE-TRUE NC PCl E_CLK100M EXCARDN "‘I';fﬁiu DATA - DPA 1 G DATA MAKE_BASESTRUE -
51 16 __PCIE CLK100M EXCARD P — IRE BASENE'PC E_CLK100M EXCARDP i NAKE*BASE:TMEE: — kLe v NC LVDS | G B DATAP<0.. 3> — LVDS |G B DATA P<0..3> 1 80
= VAKE_BASE-TRE VAKE BASE-TRUE NG TEST-TRE =
75 _DP_EXTA HPD — DPAIGHPD 1 >
= = LVDS | B _DATAN<O. . 3> — LVDS | B _DATA N<O. . 3>
PCI E PCH D2R N<5. . 8> — TmE NC PCI E PCH D2RNK<S. . 8> MAKE_BASESTRUE ROS08! mﬁimmus mjgsfjmﬁ = = 0.3 e
PCIE PCH D2R P<5..8> — MG BASETRE NC PCI E PCH D2RP<5. . 8>
— = LVDS | A DATAP<3> — LVDS | A DATA P<3>
PCIE_PCH _R2D C N<5. 8> VWEBASETRE ¢ pJ E_PCH R2D_ON<S. . 8> 100K N S A DTS = & g 17w
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
s1 16 __PEG CLK100M P — Ve BASETRE NC _PEG CLK100MP 022 NAKE_BASESTRUE NO_TEST=TRUE -
o1 10 __PEG CLKI00M N — WWEBASETRE NG PEG CLKI00MN as DDC CLK — LVDS 1 G DDC 0K 17
- MAKE_BASE=TRUE - MAKE_BASE=TRUE _—
724 6 _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 SWEBKL 7 LD BKLT F —Lvos G -
WAKE. BASE=TRUE ’\/5\./{\/ — WM N LINE WDTHR-0 5 W -
1716w N NECK W DTH=0 §75 e 74 _LCD 1 G PR EN — LVDS |G PANEL PWR 1
16 _TP_PCH CLKQUT_ DN e NC_POH GLKQUT DPN Vios” MR SRS TR VAKE_BASESTRUE —
—— MAKE_BASE=TRUE — =PPBUS SW BKL 77 77 _LCD BKLT EN — LVDS | G BKL ON 17
— VAKE_BASE=TRUE —
16 TP _PCH CLKOUT DPP — IRE 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 18 80 32 _USB BT N — USBHUB DN1_N 25
MAKE_BASE=TRUE NO_TEST=TRUE — NAKE_BASE=TRUE —
NC USB3 EXTD TXP — USB3 EXTD TX P 18 80 32 _USB BT P — USBHUB DN1 P 25
MAKE_BASE=TRUE NO_TEST=TRUE — NAKE_BASE=TRUE —
NC USB3 EXTD RXN — USB3 EXTD RX N 18 s0 sa _USB TPAD N — USBHUB DN3 N 25
MAKE_BASE=TRUE NO_TEST=TRUE — NVAKE_BASE=TRUE —
T%gggcr): N I\Nﬁ:K Euasgé TE{l)‘(ETD RXP. — USB3 EXTD RX P 18 80 53 NAL{(SEB EALEAT[;_E P — USBHUB DN3 P 25
- = NO_TEST=TRUE - - | = —
B IR N e BHUB DN2 N
w1 _=PPVI N_SW T29BST i ,v‘{/\/z =PP15V_T29 REG ;. —PP1V/ v oo USBIRN = USBHU =
Y 1412 7 M 80 a4a _USB IR P — USBHUB DN2 P 25
JF/,BLVg VAKE_BASE=TRUE —
805 1R0 USB SMC N — NC USB_SMCN
940 80 45 = 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 02" NC USB _EXTD EHOI N — USB EXTD EHCI N 1
VAKE_BASE=TRUE NG TEST-TRUE =S
DPLL REF CLK P DPLL REF CLKP NC USB EXTD EHCI P — USB EXTD EHCl P
67ss 129 A Bl AS s DP_A_BI ASO DP_A_BI AS2 © = WAKE_BASE-TRUE NAKE_ BASE=TRUE NG TESTSTRUE =S “’
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% NG Ush LXIOP =ls ek 10 00
T0% 9% 10 11ew MAKE_BASE=TRUE NO_TEST=TRUE —
750910 X5R- CERM 2 X5R CERM 2 X5R Gy 2 5402 B3_EXTC TXN — USB3_EXTC TX N 1
MAKE_BASE=TRUE NO_TEST=TRUE
1. 4Dl A- SHORT- SI LVER- K99 0201 0201 0201 -
- - © NC USB3 EXTC TXP — USB3 EXTC TX P 18
M L L L MAKE_BASE=TRUE NO_TEST=TRUE =
L = = = = 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
= VAKE_BASESTRUE NG TEST-TRUE =
— T29 A BI AS R2DNO 75 NC USB EXTD XHCI N — USB EXTD XHCI N 18 80
= MAKE_BASE=TRUE NO_TEST=TRUE -
RO971 ,,, %% 2 29 A Bl AS R2DN1 NC USB_EXTD XHO P USB_EXTD XHCI
1 TT20W VVv L3 =3. 3V NAKE_BASE=TRUE NO_TEST=TRUE — e
o rse T29_A BIAS] R0970 .0 2w J29 A BIAS R2DPO
ow— VV V54 =
! b : C0971 1 TP_CPU THERMDP — CPU THERMD P 565
0. 01UF —— VAKE_BASE=TRUE —
C0970 9T TP_CPU THERVDN — CPU THERMD N o e
0. 01%@ f— X5R- GERM 2 VAKE BASE=TRUE
X5R- CERM 2
0201 <
750907 = mE?:;LSJE:VTM SELECT — CPU VTITSELECT
PCGO 2 Om:MSHK56'K87 Unused T29 Ports
‘ RO973 ;0. 3% Ap 25 J29 A BIAS D2RNL i gi
n A 22 20 A BLAS o s omT29_D2R P<2. 3 N 29 DpRPe2.. 3> Di gital G ound
RO972 ,,, 3 2 5% J29 A BLAS D2RP1 T MKEBASESTRE NO_TEST=TRE
= —— eV VN0 =53V o % orT29 D2R N<2,.3> — NC T29 DPRN<2..3>
= WAKE BASESTRUE NG TEST-TRUE
™ N_LINE_W DTFE0. 6V
C0972 1 0 s (120 R2D C P<2..3> — NC T20 ReD cP<2..3> J_ Vamageov o A
0. 01UF —— —— NAKE_BASE=TRUE NG_TEST=TRUE =
8T o % [Ty 129 R2D C N<2..3> — NC T29 R2D ON<2..3>
750924 XSR- CERM 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> = "mﬁ‘zsxééé‘é> oD . .
oS Signal Aliases
NO STUFF NO STUFF TBT JTAG _ Appl e | nc 051- 9058 | D
Unused PGOCD si gnal o : 0
JTAG | SP_TCK — JTAG TBT TCK - -
2 1 D srse=Troe = oD = __TP_P1V5S3RSO RAVP DONE  — P1V5S3RSO_RAVP_DONE am 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
(D erse-Tre = oD TP_DDRREG PGOCD — DDRREG PGOOD e PROPRI ETARY | PROPERNY OF A
MAKE_BASE=TRUE _— THE POSESSOR AGREES TO TI—E FCLLON NG
B @%ﬁg&gm = JTAG TBT_T0O <] = | 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
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NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
OM T_TABLE OM T_TABLE
e CPU PEG CoNP . A2 =PRIV R WIS BTS2
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w2y VMEM B DQ<24> oy  BFI6 |sp pQ 24 E SB_DQs_o| AM2 MEM B P<0> 2079
w0y VEM B DQ<25> oy  BEL7 |sp pQ 25 SB DQs 1| AVL MEM B P<1> 2870
gy VEM 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> 2079
» o@Dy VEM B DQ<28> o g  BEL4|sp po 28 SB_DQs 4| BESL MEM B P<4> 2870
w0y VEM B_DQ<29> oy BG4 |sp pQ 29 SB_DQs_5| BA61 MEM B P<5> 2079
w20y VEM B _DQ<30> o  BGI8|sp po 30 SB_DQs_6| AR59 MEM B P<6> 2079
@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 g  BF48 |sp po 33 SB_MA_o| BF32 MEM B_A<O> 20 79
79 gy VEM B DQ34> gy  BOS3 [sp DO 34 SB_MA_1| BES3 M B A<l> 20 70
w0 aqgyVEM B DQ<35> o g  BFS2 Isp pQ 35 SsB_ma 2| BD33 MEM B_A<2> 20 79
79 zaEM“ﬂ SB_DQ 36 SB_MA_3 %@ 29 79
9 negyVEM B DQ<37> o g  BF9 |sp pQ 37 SB_Ma_4| BD30 MEM B_A<4> 20 79
w0 nqgyVEM B DQ<38> o g  BDS4 |sp pQ 38 SB_Ma 5| AV30 MEM B_A<5> 20 79
w0 n@yVEM B DQ<39> oy,  BES3 Isp pQ 39 SB_MA_6| BG30 MEM B_A<6> 2070
. nggyVEM B DQ<40> oy  BFS6 |sp pQ 40 SB_ma_7| BD29 MEM B_A<7> 20 79
w oy VEM B DQ<41> oy  BEST|sp pQ a1 sB_MA_g| BE30 MEM B_A<8> 20 79
wa@yVEM B DQ<42> oy  BOSO |sp pQ 42 SB_MA_of BE28 MEM B_A<9> 2070
w gy VEM 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 WEM B _DQ<A5> oy BG5S 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 acgyVEM 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 nggyVEM B DO<51> oy  ANSO |sp 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 28, NMVEM B 57> AL58 | 5B pQ 57
79 25@&5&“& SB_DQ 58
0 negyVEM B DO<59> oy  AGBO |sp pQ 59
79 zaEM“ﬂ SB_DQ 60
79 28, NMVEM B 61> AL59 | sB DQ 61
w0 nggyVEM B DO<62> o g  AF61|sp pQ 62
79 25@&5&“& SB_DQ 63
w2 @mMEM B BA<O> o,  BG39|spgso
wo oM MEM B BA<1> o, =~ BD42)sp s 1
79 20 (0T} NVEM B_BA<2> o AT22 | s BS 2
w2 @mMEM B CAS L e AVA3 | sp cas*
w2 @m-NVEM B RAS L < BF40] s5_RAs*

MEM B VE L BD45 sB_WE*

79 20 (OOT} - a
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141297

=PPVCORE_S0_CPU

=PPVCORE_SO_CPU_VCCAXG

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 |voc 1 U1000 vcal 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) vca 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 6| A7 ABS5 |\aXG 7 @ |« vDDQ 5| AL30
A38 lvoc 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 vcal o 10| AJ47 AL VAXG 11 vDDQ 9| AMB3
€27 lvee 10 veal 0 11| AKSO ADAT_VAXG 12 VDDQ 10| AMB6
32 |vee 11 vea 0 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 lvee 15 vcal o 16| AL20 AD53 VAXG 17 (2 VDDQ 15| AR26
D27 lvec 16 vea o 17| AL22 AD55 |VAXG 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 lvec 19 vcol 0 20| _AL48 AD59 |\/AXG 21 VDDQ 19| AR34 =PP1V5 S3 CPU VCCDDR
D39 lvec 20 vcal o 21| AMLE AE46 |\/AXG 22 VDDQ 20| AR36 AT == .
D42 lyee 21 vea 0 22| AMLT M5 |VAXG 23 VDDQ 21| AR40 R1382
E26 |yoc 22 Vel 0 23| AVl P47 _luaxG 24 (P VDDQ 22| Av41 PLACE_NEAR=UL000. L10: g0. 8mm 100,
E28 |yoc 23 Vool 0 24| AMA3 P48 [yAXG 25 VDDQ 23| AVR6 . frasi s
E32 yoc 24 Vol o 25| AMA7 P50 [VAXG 26 VDDQ 24| BA40 R1380 4022
E34 lvcc 25 VCal O 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 veal o 28| A5 P53 lvAXG 29 022
F25 yce 28 § Ve 0 20| AN48 P55 _|yaxG 30 G- veepg 1) Aves =PP1V5_S3_CPU_VCCDQ - .5
F26 |voc 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 ] _
ol [ movER Solimci |y e Soe v e C i Tl
Ve » Y 4 | a
Fas Vg:ii Ve 0,34 s — ng:zz é: vocsa sense| U0 CPU VCCSASENSE o -
F42 )
S voa o_ss| 4018 Vi |es vocsa o o) 18 CPU VOCSA VI D<0> .
H25 hvec 37 3 ﬁ 8’2; AEL4 V48 |yaxg 39 (P VCCSAVID L - CPU VCLSA > @ =
e o3 3 Vo © 30| AELS V|40 SM VREF|_A4gq CPU_SM VREF ..
— AF16 > 1
F29 lvee_ a0 VoA 0 40l V52 |uaxa 42 R1381
H32 lvoc 41 E vea 0 41 2 V53 |yaxG 43 PLACE_NEARSULO00, 2483 891 800
= Vel 0 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 |, o[ 20t" =
325 lyec 47 Voo o a7 =PP1VQ5_S0_CPU VCCI O, 6 1 12 14 15 120 - —PPYCORE_SO_CPU_VCCAXG V61 |\axG 49
326 voo 48 VCal O 48 . V62 |uaxa 50 L
J28 |voc a9 Vo3 049 N PLACE_NEAR=RI1310. 2: 2. 54mm VB3 [VAXG 51
ng vee_so veal o sol Vo 1R3]EJ3I9L?ACE NEAR=U1000. C44: 2. 54mm NOSTUFF V55 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 vool o seL| B2 CPU VOO O SEL o 78 2% ri510 PLACE_SI DESBOTTOM g0 Y48 [VAXG 55
J37 |voc 54 201 vz20w 1 2 5% M ) 68 78 b2y Y61 IVAXG 56
J38 lvee 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 o _=PP1V8 B0 _CPU VCCPII R BB3 |vocPLL 1
K29 lvoc 60 viosaut| P4 oy CPU VIDSQUT R 201 120w Q T ANN 2300 CPU VIDSQUT (e BCL lvocpLL 2 B3
K32 lvec 61 BAA |voopLL_3 S CPU SM VREE
K34 lvec 62 we  VOC_SENsE| _F43 & CPU VCOCSENSE P —PPVCORE S0 CPU NGSTUFF |, _=PPVCCSA S0_CPU ’ “
K35 lvee 63 %“ZJ VSS_SENSE| 343 - CPU VCCSENSE N = === z z j: j;' N R1371% L17 lvocsA 1 R1331! Ji 1330
g; xg,gg 93 Vg o SENSE 2:13 > CPU VOO CEEN?E__P —=PR1VO5_S0_CPULVCAL O PLACE_NEAB=W1000, 645,50, 0 1/1]%% Lili xg,i PLACE_NEAR=U1000. BJ44: 2. 54n‘mll ,12}% gg vll.F
K42 Jyoe 67 VSS_SENSE_vcal - CPU VCCl OSENSE | N I;is;épgl 1%;%? NF;";;Q N2O |yocsa 4 N%zfz 2 X7 ceran
L25 N22
T PLACE NeAlon F43: 50, o 100 & 2 100 pace aenionn, o s0. o P locons - L4
ng \vec_70 %/F;EE“ %;fé” = P20 |yocsa 7 g PLACE_NEAR=U1000. BJ44: 2. 54mm
L36 lvce 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
Yoo, [ ],k "P’!E"'F
CPU POVNER
= d} Appl e I nc. 051-9058 | D
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
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OM T_TABLE
CRITI
BGL3 |vss uU1000 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
BAA9 lyss ; vss| N33
BG53 |yss - vss| N36
€29 lyss vss| N0
G35 Jvss vss| M3
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 |\ss 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| v20
6 lvss vss| V61
A8 |yss vss| V8
G51 |yss vss| W3
61 lyss vss| W5
H lvss vss| w8
H10 lvss vss| Vel
HL4 lvss vss| W6
HI7 lvss vss| Y4
21 |yss vss| Y47
H53 |yss vss| Y58
58 |yss 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 lvss 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
Al3 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 Ivss ;‘ 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
AAS2 Iyss 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 |vss vss| Aus2
AF48_|\ss vss| AL
AF50 |\ss vss| AVi7
AF51 |yss vss| AV21
AF52_|\ss vss| Av22
AF53 |\ss vss| Ava4
AF55_|\ss vss| Ava0
AF56_|\ss vss| Av4s
AF58 |\ vss| AVs5
AF59 |yss vss| AW
AGT_lvss Vss| AWL3
AGLO |yss vss| Am3
AGLA |\ss vss| A61
AGL8 |\ss vss| AY4
AT |yss vss| AY9
AGE2_|\ss vss| Avia
AGB1 |\ss vss| Av19
A |vss vss| AY30
AFB8 |\ss vss| AY36
A7 |yss vss| Aval
AI13 |yss vss| Avas
AI16 |yss vss| Ava9
AI20 |yss vss| AYs5
AI22 |\ss vss| AY58
AI26 |\ss vss| BAL
AJ30 |yss vss| BALL
AI34 |\ss vss| BALY
AI38 |yss vss| BA21
AJ42_|\ss vss| BA26
AJ45 Iyss vss|_BA32
A48 |\ss vss|_BA48
AKL BAS1
vss vss|
AK52 |5 vss|_BB53
AL10 |vss vss|_BCs
ALL3 |yss vss| BC13
ALL7 |yss vss| BS57
AL21 BDS
vss vss|
AL25 |\ss vss| BDL2
AL28 |\ vss| BD16
AL33 |yss vss| BD19
AL36 |\ss vss| BD23
AL40 |yss vss| BD27
AL43 |yss vss| BD82
ALAT |yss vss|_BD36
AL61 |\ss vss| BD40
AVA BD44
vss vss|
AML3 |\ vss| BD48
AVRO |\ss vss| BD52
AVB2_|\sg vss| BD56
AVB6 |\ vss|_BES
AVBO |vss vss|_B&®
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7

Al INTEL recommendations from Intel

doc #4439028 Huron River Platform Power Design Cuide

CPU VCORE DECOUPLI NG

1210097

Intel recommendation (Section 6.2): 35x 2.2uF, 25x 22uF, 4x 470uF
12 9 7 _=PPVCORE SO CPU CRITICAIg CRITICAL g CRITI CAL g CRITICAL g CRITI CAL CRITICAL g CRITI CAlg CRITI CAL o CRI TI CAL o CRI T1 CAL CRI TI CAL CRI Tl 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
— — 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,CRITICALCRITICAL LCRITICAL CRITICAL,CRITICALCRITICAL CRITICAL, 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
5 4y , 4v 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 o CRITI CAL CRI TI CAL
1 C1650 |t C1651 1 C1652) C1653 C1654 =
2. 2UF - 2. 2UF-
20% — 20/0 20% -_ 20%
5 4y , 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 NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
11655 |- €lbse |1 E1657 |1 ClBss |- 7689 | Cleeo|: €iBe1 | 1662 |- CTBE3 |1 Elbea | CT6B5 | Clbee 13850691 6 o o 2 200 90 0005 S R CAL
22UF 2Ur - LpUF Lpur o LU LpUr 22Uk - —L2oUF - L 22Uk - —L22UF L 2pUF | —_23UF e S SN it
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
603 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 CRIITICACY CRITIrCAC CRITICAC CRITICAC CRI'TICAC CRI'TICAC CRI'TICAC CRI Tl CAL
k67 673 | ¢TB74 :Elb7s | 1679
22UF — — 22UF —— 22UF —— 22 a 22UF
TM N N S & S & S & -8 -8 S & S & S & = 25 -I;s%
X5R- CERMH 1 X5R- CERMH 1 X5R- CERMH 1 X5R- CERMH 1 X5R- CERMH 1 X5R-CERM 1 [2 X5R- CERMH 1 X5R- CERMH 1 X5R- CERMH 1 X5R- CERMH 1 X5R- CERMH 1 X5R- CERMH 1 X5R- CERMH 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- 4MDHM = 4TOUF- 4MXM —470UF- 4NOHM 470UF- 4MOHM
. ov 13—2 5%y 13—2 5%y ﬂ?#’?fv
A P AT POLY- TANT POLY- TANT
sw 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 ’ ’
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 % 2 1% 2 1% 2 1% 2 1% 2 1% 2 3% 2 1% . . ‘1607
Ry 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 fil ter
10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10%
, 1oV , 1oV , 10V , 10V , 1oV , 1oV , 1oV , 10V , 10V , 1oV , 1oV
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
202 202 202 202 202 202 202 202 202 202 202
PLACEMENT_NOTE (C1672- C1681) :
Pl ace near UL000 on bottom side
1 Cl161E * Cl61F 1 Cl162A 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% 0% 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 recomendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECOJPLI '\G I
RL601 051-9058 | D
oo d} Appl e Inc.
®
Vaw 1 C167F 6.0.0
obo3 1R NOTI CE OF PROPRI ETARY PROPERTY:
v Not e: The snal | est 10nOhm available in the library are 0805s THESLNECRMATL ON_ CONTAI NED_HERE! N |s THE
2 R PROPRI ETARY PROPERTY_OF “APPL]
w02 R FOSEOSR AGREES T3 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
IV ALL Rl GHTS RESERVED 14 OF 86
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=PPVCORE SO CPU VCCAXG

VAXG DECOUPLI NG

Intel recommendation (section 6.3):

PLACEMENT_NOTE (C1700- C1710) :

1297

26 12 10 7

=PP1V5 S3 CPU VCCDDR

21x 1uF, 6x 10uF, 6x 22uF, 2x 470uF

P PP OB 9P AL VIO CRI TICAL  ( CRITICAL (CRITICAL (CRITICAL ,CRITICAL CRITICAL LCRITICAL L CRITICAL _ CRITICAL
1 C1700 1 C1701 1 C1702 1 C1703 1 C1704 1 C1706 1 C1707 1 C1708 1 C1709 1 Cl710
1UF 1UF 1UF —— 1UF 1UF
Tov Tov Yo% —— 10% Yo%
Y S 1oV S 1oV S oV S 1oV
6k 6k 6k 6k 6k
205 05 05 05 05
PLACEMENT_NOTE (C1711-C1716): J__
| TI CAL | TI | TI | TI | TICAL _ CRI Tl CAL
1C1711 1C1712 1C1713 1C1714 1C1715 1C1716
10UF 10UF 10UF 10UF 10UF 10UF
20% — 20% 20% 20% 20% 20%
S ey S ey S ey S ey S by S by
Cerad x5R Cerad 5R Cerad x5R Cerad x5R Cerad x5R G X5R
01021 01021 01021 01021 01021 01021
PLACEMENT_NOTE ( C1717- C1722): =
o CRLTI CAL CRI TI CAL CRI TI CAL CRITICAL o CRITICAL CRI TI CAL
1 81T7 17 1 1 8’]‘_T721 1 8’]‘_T722 PART NUMBER 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 7y, carse, cins. curzo, cran iy ORI TI CAL
2 6.3V 2 2 6.3V 2 6.3V
X5R- CERM 1 X5R- CERM 1 X5R- CERM 1
603 603 603
PLACEMENT_NOTE ( Cl723-C1724): J__
Pl ace near inductors on bottom side.
.|*Cc1723 LT Cl724
—— 470UF- 4MOHM 470UF- 4MOHM
20% 20%
Bt BtV TanT
D2T- SML
CPU VDDQ VCCDQ DECOUPLI NG
Intel recommendation (Section 6.5): 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747):
Piace on bottomsi de of L1000 CPU VCCSA DECOUPLI NG
1 C1738 1 C1739 1 C1740 1 Cl741 1.C1742 1C1743 1 Cl744 1 C1745 1 Cl746 1. C1747 Intel recommendation (Section 6.6): 6x 1luf, 5x 10uf, 1x 330uf
e —— I —— I —— I —— I —— I —— I —_— 1 — 19 e PLACEMENT _NOTE (C1758- C1762) :
S 1oV S 16V S 1oV Y S 1oV Y Y S 16V Y S 16V
oR oR oR oR oR oR oR oR oR oR
05 05 05 05 05 05 05 05 05 05 2, _=PPVCCSA SO_CPU Bl ace on bottom si de of ULOOO
Pl ace close to ULOOO on bottom side J__ '
1 C17 1C17 1C17 1 C1761 1 C1762
1C1748 1.C1749 1.C1750 1C1751 1C1752 1C1753 1C1754 1C1755 ?UF 58 __?UF 59 __?UF 60 __?UF 6 ?UF 6
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10% -7 10% -7 10% -7 10% -7 10%
20% T 20% 20% 20% T 20% T 20% 20% 20% S 16V S 16V S iV S 1oy S
% % 2% 3% 3% 2% % 3% ok oR ok XoR ok
2 CERM X5R 2 CERM X5R 2 X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 X5R 2 CERM X5R 402 402 402 402 402
o802, 1 oa02. 1 505 oa02. 1 oa02. 1 o102, 1 505 oa02. 1
.[*C1756 1 C1763 1 C1764 1 C1765 1C1766 1C1767
330UF- 0. 0060HM 10UF —— 10UF —— 10UF —— 10UF 10UF
20% 20% — 20% —T 20% —T 20% —T 20%
2 2V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V
POLY CERM XS5R CERM XS5R CERM XS5R CERM X5R CERM X5R
CASE- D2- SM 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1
Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402 -
|t C1768
R1702 ——330UF- 0. 0060HM
0.010 T 20%
1 2 =PP1 $LLL\CCDO 7 12 2 I%&Y
1% CASE- D2- SM
aw
W 1 C1757 L
0603

SYNC _DATE=02/ 15/ 2011}

[Sinc vasTER-VASTER
CPU DECOUPLI NG- I |

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

051-9058 | D
6.0.0
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OM T_TABLE
T_TABLE
81 24 SYSCLK_CLK32K RTC 220 | RTCX1 U1800 WHO/ LADO| &8 LPC AD R<0> . bCIE ENET D2R N coa MT
DSYSOLK CLK32K RTC g 20 | | ©°  quugp— LPCAD R<O> o1 36
<20 PANTHERPOI NT 38 [mnvS - PERNL u1800 SMBALERT*/ GPI OL1| B2 PCH GPI O11
NCx— RTCx2 GBI LE FVHL/ LADlw—“% 16 o1 s [rmy—PCLE ENET D2R P o 5% | pere1 PANTHERPOI NT - ©
1 F(g!;eﬂlo) EW‘Q; Lﬁw—‘-‘% 16 2 o1 36 PCI E_ENET_R2D C N " A%z | pera o8I LE SVBCLK| M4 g SMBUS PCH CLK oD s o
L. > FCBGA ]
16 _RTC RESET L 20 | prersTr N hand — o0 omPAEENET RODC P "2 | PETPL (2 OF 10) SVBDATAY @—pSVELS PCH DATA D o
- CRS 9 RAVE
16 _[PCH SRTCRST L a @2 | grTCRST* FUHA/ LFRAVET L 20 gy LPCFRAMERL 81 32 PCIE AP 2R N o BE34 | pepnp )
-
G I NT e o Q10 (1PU) LDRQD* [4=¢ TP_LPC DRE( o152 y—PALE AP D2R P - | PERP2 ] SMLOALERT*/ GP| 060| A2 @ USB EXTB SEL XHCI oo 0 2
e LNIRCDER L - | NTRUDER* E a (rERL P coa e & 18T PUR EN PCH oo = o @mPAE AR RRDCN e " PETN g s o SM.__PCH 0
| 81 32 PClE AP R2D C P AY32 SMLOCLK] - CLK 48 8
1 PCH I NTVRMEN L -7 || NTVRVEN SERIRQ"__ guugp—LPC SERI RO a o & e PETP2 0 SMLODATA| ©2_ g0 SM._PCH 0 DATA o = D
o1 38 PCIE FW D2R N o 896 | pEpna = D
PCIE FWD2R P PR
b HABIT GKR % | oA Bak SATAORXN] A1 SATA HDD D2R N oo D e FwmD N Y P s
SATAORXP| A SATA HDD D2R P e - T -— SML1ALERT*/ PCHHOT* / GPI O74| @ USB EXTD SEL XHCI oD
a1 16 _HDA SYNC R - L3¢ | HDA_SYNC (1 PD- BOOT) SATAOTXNLAZ. SATA HDD R2D C N a1 80 <@ - PETPS SML1CLK/ GPI CB8| B4 - SM. PCH 1 CLK oD «© o
VSel strap not functional (VOCVRM = 1.8V) SATAOTXPLAPS SATA HDD ReD C P " wo s [y—POLE EXCARD D2R N > [ PERV SM_1DATA/ GPI O75| M6 " S\ PCH 1 DATA w5 o1
16 _POH _SPKR @=— | SPKR (I PD- PLTRST#) oD sO—POEEXCARDDPRP g P56 IPERP4 hilhd <
- SATALRXN|_AMO SATA ODD D2R N a1 80 B PCI E_EXCARD R2D C N Av34 | pETNA *
o116 _HDA RST R L o K3 DA ReT SATALRXPLAY g  SATA DD D2RP s e s ¢oT}POLE EXCARD R2D C P "= | PETP2 w
- - SATALTXN| APLL \TA DCN a1 80 Y
o s HDA SDI NO - = lioasoiw Py T SATALTXP| A1 SATA CDD RPD C P oo $ $ E 5 DoRN 57 | PERNG ol€ (1PUIPD) CL_ciki|™ TP CLINK OK .
- — — E 5 D2RP BH37
TP _HDA SDI N1 G34 PERPS —
6 - HDA_SDI N1 (| PD) SATA2RXN|_AY” - TP _SATA C D2RN 6 NC PCIE 5 R2D CN AY36 o - (IPU1PD) CL_DATA1| ™! TP _CLI NK DATA s
s _TP_HDA SDI N2 c34 ADS PETNS
- . . L LBt L oA -
- HDA_SDI N2 (I PD) SATAZRXP TP_SATA C D2RP NC PCIE 5 R2D CP 8836 !
o TP _HDA SDI N3 > 23 | HDA_SDINB (1PD) SATA2TXN| A5 TP SATA C R2D ON . PETPS O CL_RSTL" (72 TP_CLUNK RESET L s
= e y——— = e
ton S SATA2TXPL A% g TP SATACRDCP NC POIE 6 D2RN 2938 | peRG ==
81 24 16 DOUT_R P A36 | HDA SDO (| PD- B NC PCIE 6 D2RP BG3s
- - ( oom) SATA3RXN| A28 TP _SATA D D2RN s NC PCIE A6 PERPG
T T S 6 R2D ON PETNG
w10 (om}—ITAG TBT NS o o5 | 1pA DooK BN/ GPI 083 SATA3RXP TP_SATA D D2RP . NC PCIE 6_R2D CP Az | peTPS PEG A_CLKRQ*/ GPI 047| M0 PEGOLKROA L GPI O47 .
- \ DOCK_| A3
24 16 [Twy—ENET_MEDI A SENSE RDIV %2 | HDA DOCK_RST*/ GPl 013 | <C SATASTXNLAS g TP SATADRIDCN & CLKOUT_PEG A_N|_AES7 TP _PCI E CLK100M PEGAN
P SATASTXP| AL g TP SATADRD P NC POE 7 D2RN 5540 | pERNT _PEG AN
< . b SATA E DoRN NC PCIE 7 _D2RP 8340 | pepoy CLKOUT_PEG A P A%%® g TP PO E CLKIOOM PEGAP
XDP N g T— o0ln L DARN
» PeH TeK -2 ITAG TCK (1PD) 0 v ° =PP1V05 SO PCH VCCI O SATA - NC POE 7 RD ON A0 | pETNT
SATA4ARXP] TP _SATA E D2RP 6 ° NC PCIE 7 R2D CP 8B40
2 [y XDP_PCH TMVB -7 | ITAG TV (I PY) 0] SATAATXNL A% TP SATA E ROD ON . PLACE_NEAR=U1800. Y11: 2. 54mm PETP7 CLKOUT DM NL_A22 DM CLK100M CPU N
N e 1 _DM _N 1078
= XDP_PCH TDI - |3TAc TDI < SATAATXP 2L g TP SATAERDCP R1830 NC PCIE 8 D2RN 5538 | PERNS CLKOUT_DM _P| A22 DM _OLK100M CPU P o
[an)’ JTAG_TDI (1PY 22 gy DM CLKIOOMCPUP _ momyeewe
- - v §§Zﬂ 4 NC PCIE 8 D2RP BC38 | pERPS
= (oom}—XDP_PCH TDO - " | 37AG TDO =) SATASRXN"_‘M 6 120w NC PCIE 8 R2D CN A8 | pETNg
SATA5RXP| - TP_SATA F _D2RP 6 5201 NC PCIE 8 R2D CP AY38 | PETPS cL A2 TP_PCH CL
SATASTXN[A22____g, TP SATA F RPD ON . KOUT_DP_N_—= KQUT DPN s C
SATASTXP| 281 - TP_SATA F_R2D CP 6 22 o a6 E CLK100M ENET N vao —CLKOJT Py CLKOUT_DP_P| - TP_PCH CLKOUT DPP oo ©
81 47 SPI_CLK R - T3 | Spl LK PCl E CLK100M ENET P Y3 . Control l ed by PCl ECLKRG#
< *- - SATAI COMPO_YiE o0 PCH_SATAI COVP oo Qe MR L @ GLKAUT_Pa EOP e
o1 o qoo—SPL_CSO R L " d SPI_csor SATAI COMPI | Y20 49.9 1 POECLKRO L GRIOT3 g 92 | POl ECLKRQD*/ GPI O73 CLKINDV N _guPOE CLKIOOMPCHN ________rmy e o
—— " — 1/ 20w CLKIN.DM _P| B€® o, PCIE CLKIOOM PCH P ) 26 o0
- SPI _Cs1* o
.= 0 SATA3 o ABL2 5201 o1 38 PCI E_CLK100M FW N A849 | o KOUT PCl EIN
o a7 sPl_MoSI R . v |spl MOSI (1PD B T ~o1s PCH SAT PLACE_NEAR=U1800. AB12: 2. 54mm o1 3 PCl E_CLK100M FW P BT "
- _MoS! ( oom) SATA3COWI A3COVP @on-POE CLKIOMEWP o, %7 |OLKOUT_PCI E1P LK N b1 N e S
PI SATA3RBI AS| A PCH_SATA3RBI AS L G\DL_| ct 1
o1 o7 [E>—SPL_M SO - % | SPI_M SO (1 PU) PLAGE NEARELEOD 2 2 10 [y EW CLKREQ L - M _| pCi ECLKRQL*/ GPI O18 CLKI N_GND1_p| B0 PCH CLKI N_GNDP1 1
=_NEAR=! . AHL: 2. 54mMm
P3
. SATALED* PCH SATALED L 16 'R1832 81 32 PCl E CLK100M AP N AA48 | CLKOUT_PCI E2N
—PPVRTIC G PCH 71720 SATAOGP/ GPI CR1| V14 2@P DC2 PCH GPI Q21 DP AUXCH | SOL oD 2 Z;O o132 PCl E_CLK100M AP P AT | OLKOUT_PCI E2P 9] CLKIN_DOT_96N % o,  PCH CLK96M DOT N am s
’ \TA1GP/ GPI O19[ P* DP_DC3 PCH GPI O19 SATARDRVR EN oW €24
(?’F\’Uf |———egDE DC3 PCH GRIOI9 SATARDRVREN ___________fomy 25 R e 52 16 y—AP_CLKREQ L -V | PO ECLKRG2*/ GPI RO CLKI N_DOT_96P| @ PCH CLK96M DOT_P g ¢ 50 -
1 1
R182%ﬁ 2RolK803 o1 s PCl E_CLK100M EXCARD N ¥37_| cLKOUT_PCI E3N d
1/25{'73% 5% 1 o1 s (Om}—PCLE CLKI0OM EXCARD P ¢ 36 | cLKOUT PCl E3P CLKI N_SATA_N A7 K100M SATA N 16 80
R1800"! R1801 Y w2ow - - CLKI N_SATA_P| A PCH CLK100M SATA P 16 80
330K ™ 201, , 201 10 [y EXCARD CLKREQ L . % | pol ECLKRQB* / GPI (25 at E— 1]
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_PCIE CLK100M PE4P o Y5 | cLKOUT PCI E4P * <
PCH | NTRUDER L e -
PCH | NTVRVEN L : o o LAG DEMXC TRST L - £ PO EGLKRQH/ &Pl 26 CLKI N_PCl LOOPBACK| 2 PCH CLK33M PCl
| BA( M Pl IN 24 80
cleoz ) | ¢leos 1o LEC AD Re0» RIB6O 33 npz Lpc AD<0> e « TP POLE CLKI0OM PESN " | cLkur_par Esn DOES TH S NEED LENGTHWATCH??2?
10% 10% 16 _LPC AD R<l1> R1861 33 1 AANZ o6 MEw M 29N | pc AD<1> G o 47 o s 1B E_CLKI00M PESP V46 | CLKOUT_PCI ESP var
v, 2 RV 1 _LPC_AD R<2> R1862 33 N , 5%  U20W W 1| e AD2 e e XTAL25_I N - SYSCLK CLK25M SB R 68
402 202 NN 5w o1 CBD © 45 47 81 a1 (My—ENET CLKREQL g U1 PO FOLKROGH/ GPI 044 XTAL25_OUT| V42
16 _LPC AD R<3> RI863 33 1 \An2 LPC AD<3> G o 47 0 (TPU-ROMRST#) - xNe
16 _LPC FRAME R L R1864 33 1 o % M2W M 201 ) b ERAVE L B4 =PP1V05 SO PCH VCCDI FECLK
NN 55— ow— ot oo ¢ 5 47 o . %‘_2 CLKOUT_PEG B_N 2207
= E K100M PEBP o AB40 OUT
g116 _HDA BIT CLK R R1810 33 1 2 HDA BIT CLK - ° CLKOUT_PEG._B_P 1
——— ——PLACE_NEARSULB00. N34T, Z7m =TS0 X T Zrmm VN w201 oD 7 o 1o _PEGCLKROB LGPl 066 - £ | PEG B_CLKRQ'/ GPI C56 Rls?ogg
o1 16 _HDA SYNC R 3 1 2 HDA SYI - .
HOA SN R e NERREOL 00 Eaa T 27— VM Aot STNG oo =+ Jt)
o116 _HDA RST R L RI812 33 _1aapz HDA RST L oo 5 e s 8 (om—PEG ALKIOOM N &2 | ckout_pa E6N -
- = . S mm 5%  1/20W  MF 201 81 0 (OO} PEG CLK100M P - Va2 | o KOUT PCl E6P PLACE_NEAR=U1800. Y47: 2. 54nm 2
N orze20 HDASDOUT R oo 18 R1813 33 1 AAA2 HDA_SDOUT oD 57 @ hl - XCLK_RCOVP| Y47 & PCH XCLK_RCOVP
=PP3V3_SUS_PCH GPI O 717 18 19 | = . TIZ7mm 5%  1/20W M 201 s TR PEG CLKREQ L ey ™13 | pCi ECLKRQB* / GPI O45 .
=PP3V3 SO PCH GPI O 71718 19 30 .
=PP3V3 T29 PCH GPI O 71 1 a3 E CLK100M T29 N v | | OPS 0/ GP| Os4| K43 - TP _PCH GPI 064 CLKOUTFLEXO
NO F KOUT_PCl E7N ! CHXE&E)X - 3
R1876 Rf;fo o1 3s PCI E_CLK100M T29 P va7_| o koUT PCl E7P 9
10K 2 ITAG TBT T < a 1 - ﬁj CLKOUTELEX1/ GPI 0B5| 47 TP_PCH GPI 065 CLKQUTFLEX1
NN w01 = M 03 0 a5 16 TBT CLKREQ L - * (PR - ° =
R1877 47K . 78 10 _| TPCPU_CLK100M N 1 2 (g - Wpﬁ%m{#?:l 46 a
. > PCH
RI878 1ok VYV rmw SPKR 1 NO STUFF Vo ¥ SHIELE 2! 1 066 ™7 ___ogy TP POH GPI G56 CLKOUTELEX? .
LAAA 2 , PCH SATALED L 1 R1841 120w 78 23 | TPXDP CLK100M N - "4 | CLKOUT | TPXDP_ N d ( -
5% 1/ 20w M 201 s - —
R1834 10K 1 2 DP AUXCH | SOL 0 201 ze 22 | TPXDP CLKIOOM P -2 | CLKOUT_I TPXDP_P 3/ GPI 67| 49 o TP PCH GPI 067 CLKOUTFLEX3
- 1L TP K - - - s
R1833 10K 1m2 N T o 76 10 LTPCPU CLK10OM P AR I (MRS -
5%  1/20W M 201 %
R1842 10K 1 2 FW CLKI 120w
NN Aot REQ L 0 rigr2
RIB6O 10K _1nnnz *° T2V W T pp akREQ L 16 2 o1 20 > SYSCLK_CLK25M SB 3 /\s/g}‘\/z . SYSOLK CLK25M SB R oo
R1844 10K LAAAL EXCARD CLKREO L . ™ 1.8V -> 1.1V
RI1845 10K 3 ann'2 =° V2OW W %% )TAG DPMUXUC TRST L 1 . . hew ey '
RL847 10K 1 \pA": 56 12w W 201 et o kREO L Unused cl ock terminations for FCIM Mode a05 ?%873
" 16 36
R1814 10K 2 g % MEOW W 201 pEG CLKREQ L » 40 16 _PCH CLK96M DOT P R1891 10K 1 2 1%
R1 5%  1/20W M 201 AAYAY; Lraow
815 10K IAMNAa o T P TeT CLKREQ L 16 35 s0 16 _PCH CLK96M DOT N R1892 10K 1 AAAZ S% 1zow M 201 v A
- % oW W 201 2 SYNC VASTER=J31 M.B =
R1843 10K 2 POl ECQLKRD L GPI O73 50 15 _PCH CLKIOOM SATA P R1893 10K 1 2 T L NG AT 200/ 15/ 201
RI846 1ok LYV mmw W aw 1 A
1 2 PEGCLKRQA L GPI Q47 PCH CLK100M SATA N R1894 10K 5%  1/20W M 201
RL848 10K A\, T TEW W T pronkros L aPloss . e g9 NN o o1 = PCH SATA/ PCl e/ CLK/ LPC/ SPI
RI853 1ok LYV mmw W e i 60 16 _PCIE_CLKI0OM PCH P R1895 10K 2
AN Ao PLOLL 1 w0 16 _PCLE_CLK100M PCH N RI896 1ok VYV m Tmw W 051-9058 | D
RI854 10K 1znA72 o0 ¥ USB_EXTB_SEL_XHCI 16 25 NN 50w o1 Appl e Inc.
R1855 10K LAAAL 50“ oW M 29' ysB EXTD SEL XHCI 16 a0 16 _PCH CLK14P3M REFCLK R1897 10K 1 ANN2 ® 6.0.0
R1870 10k . - S wzowwE 2o NOTI CE OF PROPRI ETARY PROPERTY —
) -
J_ VAV A e v T MED! A_SENSE_RDEY e 24 1s PCH CLKIN GNDP1 R1870 10K 4 AN THE_| NEORVATI 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 iapn2z o0 U200 7 2 e PCBESS0R AGRERS TO THE FOLLOW NG:
Connect to ENET_MEDI A SENSE via 12K R i f HDA = 1.5V. e ' TO M NTAIN TH S DOCUVENT | N CONFI DENCE 18 OF 109
If HDA = SO, nust also ensure that signal cannot be high in S3. = I1 NOT TO REPRODUCE OR OCPY 1 T
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8 7

=PP3V3 SUS PCH GPI O

7 16 17 18 19

=PP1V05 SO _PCH VCCI O PCI E B
PLACE_NEAR=U1800. BJ24: 12. 7nm
R1905"| |'R1900
10K 49.9
59 19
1/ 20w 1/ 20w
012 220 OM T_TABLE OM T_TABLE
) DM _N2S N<O> 824 o0 ORXN PANLTJ'}.?R%g N FDI_RXNO| ¢ o  FDI DATA N<O> amo e s LVDS 1 G BKL _ON 247 | |_BKLTEN UL1800  SDVO TV 245 e TP SDVO TVCOLKI NN .
oMM NS Nel> g 7% IDMIRXN MBI LE FDI_RXNL{ "* g, FDI DATA N<l> Yanu ERC 7o O LVDS IGPANEL PWR__ o, M° 11 VDD EN PANTHERPOI NT 5pvo TV I}ﬁg AP4S & TP SDVO TVCLKI NP N
78 9 DM _N2S N<2> BG18 | DM 2RXN FCBGA FDI _RXN2| BEL4 o FDI_DATA N<2> Yany BRC s MBI LE | o -
- o=
780 DVM_N2S N<3> B0 | DM 3RXN (3 OF 10) FDI_RXNG| B3 o  FDI DATA N<3> ame oqomLVDS IGBKL PWM g P 1 BKLTCTL (4 S 0 swofs(:ﬁg e TP zwg zTALLN s
7 TP_SDVO STALLP
89 DM _N2S P<0> 8224 | v ORXP FOI_RXNAL°C2 o, FDI DATA N<d> <) ° 7 8 LVDS 1 G DDC CLK T4 | L_DDC_CLK S[NO*S( A5, o= s
FDI_RXNS| 12 o0  FDI DATA N<5> LVDS | G DDC DATA Kaz DDC_DATA DVO | NTNLAP39 TP SDVO | NTN
75 o >—DM_N2S P<1> - 20 | DM 1RXP FDl RGP0 o FDI_DATA N<6> g C R em——— RNy S ?5‘1 PD)_["rra0 > T SDVO | NTP °
78 9 DM _N2S P<2> BI18 | DV 2RXP _ s .= o Yani ERAS . TP LVDS 1G CTRL ALK s | IR ALK SDV( (—1' ; - R
DM N2S P<3> 8120 FDI _RXN7 - DATA N<7> a7 e _
o Ey—DM N2S P<3> g " |DM3RXP s TP _LVDS | G CTRL _DATA o= L CTRL DATA
FDI _RXPO| BG4 EDI _DATA P<0> 078 - - SDVO_CTRLCLK| P38 - DPA | G DDC CLK s
- AF37
80 DM__S2N N<O> Av24 | DM OTXN FDI_RXP1[ %814 o, FD DATA P<i> amo e PLACE_NEAR=U1800. AF37: 2. 54mm iSH P;\:DTVIDEGVBG - LVD I BG ﬁB}é%ﬂ%g%{A_‘..—m DPA | G DDC DATA .
759 DM __S2N N<1> A0 | DM 1TXN FDI _Rxp2| 514 g FDl_DATA P<2> amo R1950" ° LVD_VBG DDPB_AUXN|_AT49 DPA | G AUX CH N s
78 9 2N_N<2> BB18 | DM 2TXN FDI_RXP3[ 503 g EDI _DATA P<3> Yan RO 2.37K AE48 | | VD_VREFH DDPB_AUXP|_AT47 DPA_| G Al P 8
78 9 DM _S2N N<3> A18 | v 3TXN FDI_RXP4| BEL2 - FDI__DATA P<4> ame s 1200 2847 | LvD VREFL DDPB_HPD| AT40 o DPA | G HPD .
= FDI _RXP5[ 522 o, FDI DATA P<5> . -
DM _S2N P<0> AY24 | DM OTXP - o= < Avaz
780 DM_S2N P<02 pon [a) FDI_RXP6| 10 o FDl_DATA P<6> oo 0 1 (LS 1G A CLK N 9| yosa oLk DDPB_0 TP DPIGB MN<O> s
s DM 1TXP LL D RxP7LE® o FDl_DATA P<7> LVDS |G A GLK P bl . Ps DDPB_OP| A0 g TP DP IG B M.P<0> s
0 DM _S2N P<2> A8 | DV 2TXP - o= Yenu RRG o0 74 KT} - LVDSA_QLK & B INA¥S o TP DPIGB MNI> .
DDPB_. -
70 DM _S2N P<3> AUB | DM 3TXP FD INTLAWS o EDIINT o %0 74 o (@OT}—LVYDS |G A DATA N<O> ] LVDSA_DATAO* 8 DoPB_1P[ A% o TP DP 1G B MP<I> .
- g —PPVRTC G3 PCH 80 74 6 (OOT}—LVDS | G A DATA N<l> o=— " LVDSA_DATAL* S L DDPB_2N| A48 p TP DPIGB MN<2> s
PO DM OO 24 | ov ZcowP FDI_FSYNCO| A2 g  FDI FSYNC<0> o s T %0 74 o (@OT)—LVYDS |G A DATA N<2> g LvDsA_paTA2r T E DDPB 2P| A%7 o TP DP IGB MP<2> s
| . -
525 | om 1 ROOWP FDI_FSYNC1| %20 g FOI FSYNC<l> oo © e - %0 o (OT}—LVDS |G A DATA Ne<3> "] LVDSA_DATA3* DDPB_3N[ A7 o TP DPIGB MN<3> .
- Av14 915 - DDPB_3P| AV49 -y 1P DP 1GB MP<3> s
FDI _LSYNCO FDI__LSYNC<0> 978 390K 80 74 6 LVDS |G A DATA P<0> AN7_| LVDSA_DATAO - -
PCH_DM 2R8I AS 21 | DM 2RBI AS FDI_LSYNCL[ 810 g FDI LSYNG<I> o $sow w0 7o L A_DATA P<1> 75 | VDSA DATAL >
PLACE_NEAR=U1800. BH21: 2. 54 W AK4Y - <( DDPC_CTRLCLK|_P4¢ - DPB | G DDC CLK s
! = . 4. o4mm ,201 80 74 6 LVDS 1 G A DATA P<2> LVDSA_DATA2 3  orm oaral P2 - —— SATA
1 AJAT —— p—y————— 2 =8¢
R 20 DSW/RVENL A8 g  PCH DSWRIVEN w0 8 ¢OM—LVDS |G A DATA P<3> ¢ LVDSA DATA3 o (DDPI PP TR DDbC
750 o h 0 DDPC_AUXNL A% gy DPB 1 G AUX CH N .
il zow 17 _PCH SUSACK L > 124 Susack* (1 PY) E DPWROK|_E22 - PM_DSW PWRGD (T 45 w0 s qOn—LVDS IGB CLK N o LVDSB_CLK* E DDPC_AUXP|_AP49 DPB |G AUX CH P s
AF39 AT38
5201 45 24 [TRy—PM SYSRST L - X3¢ SYS_RESET* g WAKE* [~B9 - PCIE WAKE L Y 6 17 24 32 1R1909 208 @O}—LVDS IGB CLK P - LVDSB_CLK DDPC_HPD| - DPB | G HPD s
L is2e 0 U PMPCH SYS PYWROK g P12 | Sys puROK o CLKRUN'/ GPI CB2|"° gy PM CLKRUN L Q> o 7w 100K w e LMDS LG L DALA Me0» 2% LVDSB_DATAO* - DDPC ONLA™" g TP DP 1G C MN<O> s
- i 28 . w0 s LVDS |G B DATA Nel> A7 LVDSB_DATAL* < DDPC OP| A4 o TP DP 1G C M.P<0> .
2ow | > -
24 [ry—PM PCH_PVROK - 122 | PWROK ] SUS_STAT*/ GPI 061 & - LPC PWRDWN L oo © 45 47 o 80 8 LVDS |G B DATA N<2> AF49 4 LVDSB_DATA2* = DDPC_1N| AY43 -y TP DP 1GC MN<1> s
2201 AF45 - * . bd
20 (> PM PCH APWROK o | APvROK |_§ SUSCLKY GPI 062 M4 PM CLK32K_SUSCLK R oo 0 » @o—VDS LG B DATA 3> - q LVDSB_DATAS O ] v e '2 g ,\,NLLP<;> :
mg L B_DATA P<0> AHA3 DDPC_2| - TP DP_| N<2> s
PM_VEM PWRGD B13 - D10 PM SLP S5 L — 80 8 LVDSB_DATAO B8 gl
o200 o PMVEMPVYRED g | DRAVPVRCK a SLP_S5*/GPICB3| — g PMSLP SS L  mponywes = o 8 L\VDS | G B DATA P<1> w49 || ypse_ DATAL a DDPC_2P| — - Ig i :2 g N'VLLZ:? s
s M RSMRST L - 21 RSMRST* SLP_sa* y* p— PMSLP S4 L [OOD 5 17 26 32 45 73 80 8 LVDS | G B DATA P<2> AF47_| | VDSB DATA2 DDPg—z Py - TP Db 16 G MP 3> 8
= DDPC_3P| - <3> 8
LVDS | G B DATA P<3> AF43 =
17 POHSUSWARN L~~~ o, "9 | SUSWARNY/ SUSPWRDNACK/ GPI 080  SLP_S3* [y - PMSLP S3 L O & & 17 2 45 73 oo @opLVDS 1GB DATA P<3> g~ [LVDSB DATA3 -
45 23 17 [TRy—PM PWRBTN L - E204 PWRBTN¢ (I PU) SLP_A* |y30 TP PMSLP A L DDPD_CTRLCLK| M2 - 1P DP 1GD CTRL QLK s
e " e PREDCTRLOATA '*° gy TP OPIGDCIRL DATA &
74005 OISV ADAPTER EN g oo ACPRESENT/ B CB1 SLP_SUS* p PMSLP SUS L oD v s _TP_CRT 1G BLUE o M| cRT BLUE (TFD-PL )
O PMBATLONL gy P10 & ! TP _CRT | G GREEN el ~ DDPD_AUXN|_AT45 TP DP 1 G D AUXN s
w0 PM BATLOW L £10 | BATLOW/ GPI O72 (1 PU) PMBYNCHLAP14 g PM SYNC @D 7 Ty r— - CRT*iEEN DOPD_AUXP| A3 @ g TP DP 1G D AUXP .
6 = CR - BH41
PCHR L - g RI* SLP_LAN+/ GPI 0R9| K14 - P29 oD v - DDPD_HPD) @— P DP IGDHPD o
s TP CRT IG DDC LK - 739 | CRT_DDC_CLK DDPD_ON|_B843 - TP DP 1 G D MN<O> s
_DDC_ )_ -
s TP CRT |G DDC DATA M0 | CRT_DDC_DATA DDPD_OP| B845 - TP DP 1 G D MP<0O> N
_DDC_| - -
DDPD_1N| BF44 TP DP 1GD MN<1> s
19 18 17 16 7 _=PP3V3 SUS PCH GPI O o 1P CRT 1 G HOYNC &= | CRT_HSYNC DDPD_1P| B4 g TP DP 1G D MP<i> s
s TP _CRT 1 G VSYNC - M9 | CRT_VSYNC DDPD_2N| 5742 TP DP I G D MN<2> s
_ - -
' DDPD_2p| BE42 - 1P DP IGD MP<2> s
ngl%ﬁ PCH DAC | REF -2 |Dac I ReEF DOPD SN[ 242 g TP DP 1G D MN3> .
1200 PLACE_NEAR=U1800. T43: 2. 54nm T42 | CRT_I RTN DDPD_3P| B2 - TP DP 1 G D M.P<3> s
1
R1951
201, Rl%ss 1K =
17 _PCH SUSWARN L 2 AAAL_BCH SUSACK L 1 50w
o
20
=PP3V3 SUS PCH GPI O 71617 18 19
=PP3V3_S0_PCH GPI O 7 16 18 19 30
=PP3V3 S5 PCH B
R1985 1K 1 2 PM PWRBTN L
MN 5 —sow w01 e e
R1991 8.2K 1 2 PM CLKRUN L
N ——mw ot o as A
R1982 10K 1 2 GPl 29
/\/\/\/ 5% 1/ 20w M 201 v
R1925 K iAppR PCIE_WAKE L oo |SYNC VASTER=J31 NLB SYNC_DATE=06/ 13/ 201
5% 1/20W M 201 MAKE_BASE=TRUE —TBT WAKE L TTTCE
= s .
<am PCH DM / FDI / PM G aphi cs
R1924 100K 2 1 PM SLP S3 L 6817 26 45 73 Ap
RIO2L 100K o NNy & T T pygpca | AR ple Inc 051- 9058 |D
R1922 100K 2 AAAA S% MW W 201 pygip S5 L 17 45 73 1) -
RI923 100K 3 \nATL V20W W 201 pyigiposUS L 177 6.0.0
Rio81 100K 5%  1/20W M 201 NOTI CE OF PROPRI ETARY PROPERTY:
2 1 LVDS 1 G BKL _ON
RI0B4 100K o NN/ T TFW W T |yns 6 el pve o BEHERRATIRLEATAER L il © e
NN e THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 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 17 O: 86
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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 SO 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

9

1/ 20W

201

OM T_TABLE
NCX% i PANLTJ&SR?‘—’g NT RSVDL %X NC
NCx——— TP2 Vo8I LE RSVD2L A7 o NC
NCx—225 [ TP3 FoacA RSVDBL A2y NG
NG | TPa (5 OF 10) RSVDA4| B NG
NCx—228 [ TP5 RSVD5|_AT10
NG A8 | Tpg ?X NC
X vt RSVD6L—_ NC
NCx——— TP7
NCx 1:: TP8 RSVD7 :’j X NC
NCx——— TP9 RSVDBL—— NC
NCx—=2 | TP10 RSVDOLAT o NC
NCx—20 | TP11 RSVDLO[ A o NC
NCx—"2 1 TP12 RSVDL1L A s NC
NCx—222 1 TP13 RSVDL2[ A o NG
NCx—2 | TP14 RSVDL13| A2 s NC
NG a6 | 1p1s RSVDL4| A o NG
NCX% TP16 RSVD15 :3’_)( NC
NCyx—22 | TP17 RSVDL6| B8 s NC
NCx—=241TP18 RSVDL7| 5% s NC
ch%z TP19 RSVD18 %x NC
NCx—285 | TP20 RSVD19 X NC
RSVD20
NCx—2L | TP21 RSVD2L Moo XNC
NCx—22_| TP22 e X NC
. AY6 | 1po3 RSVD22I— s NC
-
NCx—228 | TP24 RSVD23 :\‘i_ux NC
RSVD24| M0 N
RSVD25| AT8 NC
RSVD26 ’;Z_X NC
RSVD27 % NC
RSVD28 :: % NC
RSVD29| B2 o NC
USB3 EXTA RX N BE28 | USB3RNL [~ USBPON|_24 USB EXTA N 42 80
@0 42 [TRH—SB3 - ey 22 ANy HCl
w0 43 [y USB3 EXTB RX N -2 | UsB3RE USBPOP[ %% qug USBEXTAP S ww Ext A (XHC/EHC)
USB3 EXTC RX N BES2 B:
e Gy Hariraioay - iﬂgx USBPIN| ©°  quug USB EXTB XHO Ny zs a0 Ext B (XHO)
o D—USBS - USBPIP| 52° gy USB EXTB XHOI P CED 25 %
USB3 EXTA RX P BX8 | USB3RP1
50 a2 [TRH)—USB3 - USBP2N|_S26 B_EXTC N 8 80
%0 43 [CH—USB3 EXTB RX P - BE0 | USB3RP2 Ext C (XHCl/ EHCI)
s B3_EXTC RX_P e BF32 | USB3RP3 USBP2P| /20 g USB EXTC P e @ 50
oS8 -
USB3 EXTD RX P BG32 | USB3RP4 USBP3N|_K28 USB EXTD XHCI N 8 80
¢ OD—==2 -
- m USBP3P| 20 gy USB EXTD XHO P om0 o Bxt D (XHA) (
Av26
w0 42 (QOT}—_USB3 EXTA TX N - a2 USB3TNL % usBPan] E28 TP USB 4N
50 43 ¢oo}—USB3 EXTB TX N - ° | usB3TN2 UsEPap| 28 TP USB 4P Unused
» OpUSB3 EXTC TX N - "° | usBaTNg T —
s USB3 EXTD TX N - AY30 | USB3TN4 USBP5N|_28 TP _USB SDN
am—== - s o T Ush SoP RSVD: SD
80 42 @ USB3 EXTA TX P o~ AU26 | USB3TP1  —————————————
w0 43 ¢oOm—USB3 EXTB TX P o278 | usB3TP2 USBPENL 2" g TP USB WLANN RSVD: W Fi
o (OT—USB3_EXTC TX P - AV28 | USB3TP3 UsBPeP| 529 TP_USB W ANP i !
@ B3 _EXTD TX P AVB0
N USB3 - USB3TP4 USBP7N|_N\28 B_H P_N 25 80
USBP7PLY’ gy USBHB PP~ mey2sso
USBPBNW_“%@ 32 80 Camer a
R2010 10K 1 AANZ . PCl_INTA L - K404 PI RQA* USBPBPLC0 gy USB CAVERAP ~~~  mey 520
R2011 10K 1 p S% MW M 201 pg I NTB L <38 1 p| RQB* &
NN w0t - Ros O USBPON| 0 USB EXTB EHO N 25 00
R2012 10K i aAn'2 PCl_INTC L - 38 ] p RQC a o e—e— = — ———<D Ext B (EHC)
R2013 10K VAP 5% 20w W 200 oo | NTD L e =51 py USBPOP| =0 gy USB EXTB EHOI P~y 25 0
B VRS Ty g USBP10N|_S20 USB EXTD EHO N e Ext D (EHCI
1 (—ITAG GWUX TVB - ¢ | REQL*/ GPI 080 usamop“"US_‘_.M@ 3 ( )
18 BLC 12 EL - &4 | REQe*/ GPI 062
e USBP11N| 32 TP_USB BT HSN
40 * .
18 Gom—USE HDD OB L - REQB*/ GPI 064 UsBP11P| @2 TP _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 - E42 | GNT2*/ GPI CB3 USBP12P| =2 gy TP USB 12P .
R2054 10K 2 1 PCH STRP_TOPBLK SWP L F46 | GNT3*
A A o - 5t/ GPI OBS UsBP13N| 32 TP_USB 13N
J_ (1 PU- PCI ERST#) e e TP Uss 13p Unused
= 15 ry—BLC GPI O - zz Pl RQE*/ GPIl &2 i’ﬁgﬁ) .
Al | P_PERI PHEI DET *
o2 10 TRy—AUD | P PERIPHERAL DET g 9 | PIRQF*/GPICB USBRBI AS* |33 s PCH USB RBI AS
75 18 [Ny—1BT PR REQ L - &2 | Pl RQGF/ GPI 04 USBRBI AS| 853 ]
52 18 [T AUD 1 2C INT L - D44 | PI RQH*/ GPI OB 1
s _TP_PCl_PME L - K104 PNVE* (1 PU) O00* / GPI 069 | A4 - XDP_DAQ_PCH GPI 069 USB EXTA OC L Yani EUES
OC1*/ GPl O40| 20 XDP_DA1_PX ! B_EXTB OC L 18 23
PLT RESET L 9 * <™
26 24 (0T} S| - PLTRST’ OC2*/ GPI 041 B g XDP DA2 PCH GPIO41 USB EXTC CC L am e 2 )
81 24 LPC CLK33M SMC R - "o | cLkout_PCi oc3*/ GPl oa2| &6 @=—XDP_DA3 PCH GPI 042 USB EXTD OC L am e 2
20 LPC CLK33M LPCPLUS R 3 | cLKOUT_PCI 1 OCA*/ GPI 43| 116 o, XDP DBO PCH GPIO43 USB EXTB OC EHOl L am =
TP _PCl CLK33M QUT2 o 348 | cLKOUT_PCI 2 OC5*/ GP| Op|_AL6 @ XOP DBL PCH GPI @9 USB EXTD OC EHCl L am = =
s TP PCl CLK3BMQUT3 o, " |QLKOUT_PCI3 oc6*/ GPI 010 P14 pXDP DB2 PCH GPI OL0 AP PWR EN oo =
24 PCH CLK33M PCl QUT o | cLKoUT 4 OC7*/ GPI O14| &4 e XDP DB3 PCH GPI 014 SDCONN STATE CHANGE am e =
(rPD L

JTAG GVUX TVS

1 2 18
R2017 10K 1mz S% oW M 201 g cj2C MUX SEL 18
R2018 10K p M MEOW W 2% ysE DD OoB L

NN o ’5
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 GPIlO41 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

R206 NN e

SYNC DATE=06/13/201

lSYI\C MASTER=J31 M.B

" PCH PCl / USB/ TP/

RSVD

d} Appl e I nc.
®

051-9058 | D

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
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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 another page and set straps per software.
30 19 18 17 16 7 _=PP3V3_SO_PCH GPI O
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H
R2172* 'R2173 R2174* 'R2175
10K 10K 10K 10K
" ZSMS:C EZ“ZDW 11 200 20w
OM T_TABLE 201, 5201 2341: 2 2 %J
XDP FCl P | 7 * U1800 40
23 19 Cl PCH GPI Q0 - BVBUSY*/ GPI C0 PANTHERPO! NT TACH4/ GP| 068 - M.B_RAMCFG3
a0 19 0 [Ty FWPME L -2 [ TACHL/ GPI OL “F’C’;Gf TACH5/ GPI 069 B41 o—MB RAVMCFR
10 D DPMUX UC | RQ - 186 | TACH2/ GPI OB (6 OF 10) TACH6/ GPI O70| <1 - M.B_RAMCFGL
45 10 [I)—SMC RUNTIVE SO L - =2 | TACH3/ GPI O7 TACH?/ GPI O71 240 g MB RAMCFQD
TP _PCH GPI C8 - S0 | GPI 08 (| PU- RSMRST#)
73 19 (0T} WOL_EN - & | LAN_PHY_PWR _CTRL/ GPI OL2
Pa
2s [y XDP_FCD PCH GPI OIS MEM VDD SEL 1V5 L - “lcras (1P A20GATE PO AZIGAL 1 o STUE
23 ¢oom—XDP_DD2 PCH GPI 016 AUD | PHS SWTCH EN PCH g 2 | SATAAGP/ GPI O16 (1 PD) PECI | AU® gy PCH PECI R2170 43 iapp2 S%CPUUSOEVSI B w0 16 7
7196 LPCPLUS GPI O D40 | TACHO/ GPI OL7 o b — W 201
o - w0
ODD PWR EN L T | scLOCK/ GPI Q22
4110 T} = o o o 14 o . , U =PP1V8 SO PCH VCC DFTERM 720 22
10 PCH GPI 4 UL Fc oY1 Q OCPVRGD 5% 120w oD
necessary?) il N M 201 1
E16 AY10 R2179
45 10 [rRY—SMC SC L - GPI @27 (| PU- DeepS4/ S5) s THRMIRI P* | @ PMTHRMIRIP L R R2156 390 1 AAN2 5‘%»:’M Jn;gevvml P L w0 4 78 Atn)
XDP_DCOO0_PCH GPI (28 | SOLATE CPU MEM L P8 v 37
2 @@rXE DO PCH P28 |SALATE CPUVEML g [ GPI 28 (I PU-RSVRST#) O 3 (Ill\gll3*3w CTM - PCH I NI T3V3 L Lrzow
o5 ¢ooT}—TBT SWRESET L R2180 [¢) LAANZ 10 TBT SWRESET R L & K | STP_PCI */ GPI O34 — R2178 2201
5% 1/ 20W il - AY1 K
w Bl n o1 poH GBS MKM GOOD @ | gt 8 | Po. pLTRETRY PCH DF_TVS 2 1 CPU PROC SEL L 10
an - @5 I RST#7?)
NO STUFF llsz"gw DF_TVS:DM & FDI Term Vol t age
23 19 XDP_DDO_PCH GPI 086 _DP_GPU TBT SEL ve N LR B TS _Vvssi| A8 R2130* i Set to Vss when Low
CH Pl CB G 1S oK N6 TS _VSS2| ALt J_ 1K This has internal pull up and should not pulled |ow. Set to Vcc when High
XDP_DD1 PX | 7 JTAG | SP_T 7 -
» I - 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 NG 1| Pe7
~ - —XNC =
2 19 oM} EW PR EN_PCH V12 | SDATAQUT1/ GPI 048
= (oom—XDP_DD3_PCH GPI 049 ENET LOW PWR PCH > V3 | SATA5GP/ GPI 049/ TEMP_ALERT* VSS_NCTF_14] B2
VSS_NCTF_15[ 5%
SPI ROM USE M_.B o6 | O67 — —
56 47 19 o CHI) - GPI C6 VSS_NCTF_16| ®
VSS_NCTF_17| BH7
24 | vSS_NCTF_0 VSS_NCTF_18[ 24
244 | vSS_NCTF_1 VSS_NCTF_19[ #44
245 | VSS_NCTF_2 VSS_NCTF_20| 245
A46 | vSS_NCTF_3 VSS_NCTF_21| ®46
25 | VSS_NCTF_4 L VSS_NCTF_22| 85
26 | VSS_NCTF_5 VSS_NCTF_23| &6
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[ &4°
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 716 17 18 19 30
=PP3V3 T29 PCH GPIO e
R2186 10K 1 AnNA 2 JTAG 1 SP_TDO s 10
R2199 10K 1 AAN 2 S Meow W °! _JTAG TBT TDI 53
5% 1/ 20W M 20:
R2160 10K 1 AnA 2 XDP_FC1 _PCH GPl Q0 19 23
R2185 10K LAAN2 S% oW M 201 pwpnE L s 19 30
R2196 10K 1 azan2 *° V20W M 7 SMC RUNTIME SO L 19 45
R2190 100K 1 o M MEOW M 29Y ) popLus GPIO
/\/\/\/ 5% 1/ 20W M 201 ° 107
NO STUFF Must stuff R2197 when R2180 NO STUFFed.
R2197 10K 1 /\/\/\/2 TBT SWRESET R L 19
R2184 10K 1 o % MEOW W 201 by pwR EN PCH
NN s o e
R2150 10K 1 AnA 2 PCH A20GATE 19
R2155 10K 1 AAN2 % zow 291 PCHRCINL 10
5% 1/ 20w M 201
R2194 10K 1 2 WoL_EN
R2192 10K /\/\/\/ 5% 1/ 20w M 201 Pl 24 o
LAANAZ PCH 19 SYNC MASTER=J31 M.B SYNC DATE=06/13/201
5% 1/ 20W M 201
R2193 100K LAAN2 SPI ROM USE MLB 619 47 56 i
5% 1/ 20W M 201
SRS S ' PCH GPl O M SC/ NCTF
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 23 24 Appl e I nc.
R2112 10K 2 1 S0 MEOW M 291 opp pWR EN L 10 a1 o 6.0.0
roToe 1ok VWA —
/\/\/\/1 —— A DDO_PCH_GPI Q86_DP_GPU TBT SEL 19 23 NOTI CE OF PROPRI ETARY PROPERTY:
2113 K A A LS T BEETRATLAL ORIA MR LR N1 S THe
R2116 10K 2 AN~ T - ENET_LOW PWR PCH 23 24 THE POSESSOR AGREES TO THE FOLLOW NG
g | 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—A22_[VCCACLK U1800  vcoi o 29_use| tes =PP1VO5 SO PCH VCCI O USB s
=PP3V3 S5 PCH VOODSW 16 PANTHERPOI NT o001 _30_usB| P2
== VCCoSve_3 o veal O_31_UsB|_P28
TP_PPVOUT PCH DCPSUSBYP vi2 IDcPSUSBYP (8 CF 10)  VOCI O_32_USB| 127
20
,» _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 .
Bres _3_7_
VCCAPLLDM 2 pin left as NC per DG NCx—223_[VCCAPLLDM 2 VOCSUS3_3_ 8 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 _=PP1VO5 SO0 PCH VCCASW AAL9 I\JOCASW 1 CLK
v usBl 126 =PP1VO5 SO PCH VOO O PLLUSB
a1 | W2 oK VCCl O 34_PLL 7
A4 I\JCCASW 3_CLK 0 V5REF_SUS| V26 =PP5V_SUS PCH V5REFSUS 22
AR26_VCCASW 4_CLK 2 23
w21 [yCCASW 5_GLK DCPSUS_4_usB[ A23 o\ NC-ed per DG
AR29_|\VOCASW 6_CLK VOCSUS3_3_1_UsB| A4 =PP3V3 SUS PCH VOCSUS ,
A3 VCCASW 7_CLK
226 lyoCASW 8_CLK -
- = =PP5V_SO0 PCH V5REF
27 Jyocasw 9_cLk VSREF z
A29 [VOCASW 10_CLK (| VCCSUS3_3_2_GPI 9 20 =PP3V3_SUS PCH VOCSUS_GPL O .
AL lVCCASW 11_CLK @ [ veCcsus3_3_3_GPl O N2
A9 lVOCASW 12_CLK = | VOCSUS3_3_4_GPI O P20
AD31_[\VOCASW 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
722 VOCASW 15_aLK B8 vecs_s_s_api o we
W4 IVCCASW 16_CLK =~ Vo 3 4 P o
V6 I\VCCASW 17_CLK % -5
W9 |\VCCASW 18_CLK
V81 \VCCASW 19_CLK VCC3_3_2_SATA| A2 =PP3V3 SO PCH VCC3 3 SATA 722
i B3
PLACE NEAR—UTBCO': ﬁfétfii’ for decoupling only VoAsw.20_CLk VOCI O 5_PLLSATA| 412 o =PP1V05 SO PCH VCQI O SATA 716 20 22
= . L 2. mm 9
— PPVOUT G3_PCH DCPRTC nis
M N LI NE_W DTFH=0. 2 mm POPRTC VCCl O _12_SATA3| AHL3
ARG W bTEEo. 3
©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 = e 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 vooD! 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_|pcpssT o VCCASW 22 M sc| T2t =pP1 720 22
M N_LI NE_ W DTH=0. 2 nm (0] V21
¥ NG B0 3 e 1 ax VOCASW 23_M SC|
C2222 1| VHTESY NC-ed per DG ch—mﬁiﬁygk = vecasw 21_m scl 1o
0. 1UF —— pl ACE_NEAR=UL800. V16: 2. 54mm NC -
20y
cerm 2 22 7 _=PP1VO5 SO PCH V_PROC 1O w8 |\ PROC 1 O 5
g veesusHpal P2 =PP3V3RIV5 SO PCH VCCSUSHDA 7o 2
= 17 16 7 _=PPVRTC G3 PCH o 22 lVCCoRTC E T 10 mA Max, 1mA Idle
1.C2233
0. 1UF

PLACE_NEAR=U1800. A22: 2. 54nm

T,

LACE_NEAR=U1800. A22: 2. 54mnm

PLACE_NEAR=U1800. A22: 2. 54nm

227

VCCAFDI PLL pin |eft

=PP1V0S5_SO_PCH VOC_CORE OMT_TABLE
1.44 A Max, 474mA ldle AR23 I\/OCOORE u1800
Ac23_\/CCOORE PANTHERPOI NT
OB LE
AD21 I\/CCOORE oaon
AD23 I\/CCOORE (7 OF 10)
AF21 IVCCOORE VCCADAC| %8 PP3V3 SO PCH VCCA DAC F
2723 [voocore k
AR1_[\/CCOORE VSSADAC| Y7
A28 VCCOORE
AR4 |\/CCOORE g =
A6 |\VCOCORE > -
727 |vooooRre VCCALVDS| k36 =PP3V3 SO PCH VCCA LVDS
A9 |\VCOCORE VSSALVDS| AK37
A28 \/OCOORE J_
AI26_|\/COCORE =
127 _\CCOORE
v é PP1V8 SO PCH VOCTX LVDS F
A29 VCCOORE -
a1 v VCCTX_LVDS| AV
VCCTX_LVDS| A%8
VCCTX_LVDS| AP36
; _=PP1V05 SO PCH VCCI O PLLPCI E ANI9 IvOCl O_28_PLLPCI E VCCTX_LVDS| A7
TP_1V05 SO PCH VCCAPLLEXP. 8322 |/CCAPLLEXP
=PP; PCH_\/( HVCMOS
22 7 _=PP1V05 SO PCH VCCl O A lveo 0 15 FDI [ 3V3_SO CC3_3
ANL7_IVCCl O_16_FDI é -
A1 oo 0 17_PClE 2 VOC3_3_7_HVOMDS| V34
A6 OOl O 18_PCIE O
A7 fVCCi 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 l\CCl O_23_PCI E z VCCDM _1_DM | AT20 =PP1V05_ S0 PCH VCC DM
AT24 \/CCl O 24_PCl E
VCCCLKI AB36 PP1V05_S0_PCH VCOCLKDM _F
A3 I\CCl O_25_DP oM
A4 I\/CCl O_26_DP
=PP3V3 SO PCH VOC3 3 PC 829 lvCc3_3_3_PCIE
=PP1V8 SO PCH VCC DFTERM
VCCDFTERM_A%L8
=PP1V8RIV5 SO PCH VOCVRM AP16_l\oovi
\VCCVRM 2_FDI ~ v TERM_AGL?
as NC per DG NCx—-E_[VCCAFDI PLL 516 VCCDFTERM_AJ16
= M A7
; _=PP1V05 SO _PCH VOO O PLLFDI 17 ool 0 27_PLLFDI E VCCDFTER
; _=PP1V0O5 SO PCH VCCDM FDI A0 _|\/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

v 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 |\ss 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 Ivss VSS| ALSS
A1 vss VSS| A3
A4 Ivss VSS| A48
AGS Ivss vss| Amt
AS4 vss vss| AM4
A8 lvss VSS| AV
AD1O VSS VSIS AMB9
AL vss VSS| _AMS
A2 lvss VSS|_AMS
ADL3 vss VSS|_AME
AD19 VSS VSIS AW
AD24 Ivss vss| A2
AD26Ivss VSS| A9
AD27Ivss vss| A
ADS3 vss Vvss| AL
ADS4 vss VSS| A2
AD36_Ivss Vss| AP19
ADST_Ivss VSS| A28
A8 lvss VsSs| AP0
AD%9_vss VSS| APS2
A% lvss VSS| ARS8
A0 lvss VsS| A4
A2 vss VSS| AP42
ADS3 vss VSS|_AP46
A5 vss Vss| A8
A6 vss vss| AR
A% lvss VSS|_AR4E
ez |\ss vss| AT1L
283 |\ss vss| A3
AF10_|\ss vss| A8
A2 |yss vss| AT22
14 |\ss vss| AT26
016 |\ss vss| AT28
AF16_|yss vss| ATso
AF19 lyss vss| AT32
AF24_|\sg vss]| ATs4
A6 |\sg vss]| ATse
A27 |\ss vss| A2
AF29 |\ss vss]| AT4s
AL |\ss vss| A7
A8 lvss Vss| A%4
A4 lvss VSS| AB0
A2 |\ysg vss| AviL
AFa6_|\ss vss| Avie
A5 lyss vss| Avzo
A7 lyss vss| A4
A8_lyss vss| Avso
A9 vss Vss| A8
A2 lvss Vss| A4
A1 |yss vss| Avas
AS8 lvss vss| A%
AHL1 VSS VS AWL4
A8 lvss VSs| Aws
ABE_lvss VS
AB9 lvss vss| Ave2
AB0_vss VSSs| Aves
A2 vss vss| Aves
A6 vss Vss| Ave2
AT _lvss VsSs| Aved
AJ19 VsSS VSS| AVB6
~21 |yss vss| Awmo
24 |\yss vss| Aws
AI33 VSS VSIS 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

AY4 |yss u1800 vss|_He
Az |yss PANTHERPO NT vsgl K18
Avas_|yss Bl LE vss| K26
AY8 lvss (10 OF 10) vss| K9
Bl1 |\ss Vss vss|_ K46
815 |\ss vss| K7
819 |\ss vsg| L18
823 |\sg vsg| L2
827 |\yss vsg| L20
831 |\ss vsg| L26
835 |\ss vsg| L28
839 |\ss vsg| L36
57 |yss vsg| L48
45 |yss vss| M2
8812 |\/sg vsg| P16
BB16 VSS VSS M8
8820 |\/55 vss| M2
8822 |\/5g vsg| M4
BB24 \VSS V/SS MO
8828 |\/55 vsg| M2
8830 |\/55 vsg| M4
BB38 \VSS V/SS M8
B84 lvss vss| M
8846 |\/55 vss| w2
814 |\ss vss| Me
BC18 VSS VSS L
82 |\ss vsg| M8
BC22 \VSS V/SS P30
826 |\/sg vss| 7
832 |55 vsgl P
834 |\/sg vsg| P18
8C36 |\/sg vsgl 133
8040 |55 vsg| P40
8012 |\/sg vsgl P3
8018 |\/sg vssl P47
8046_|\/55 vss| P
B» lvss vss| R
BE22 |\/sg vsg R8
8626 |\/55 vsgl T2
BE40 |\/5g vsgl T3t
8F10 |\/s5 vss| 187
BF12 |\ vss| ™
BF16 VsSS VSS VB4
8F20 |\/55 vss| T46
BF22 |\/sg vss| 147
BF24_|\/sg vss|_ ™
8F26_|\/55 vsg Vit
BF28 |\/sg vss| V17
B3 |\ss vsg| 26
8F30_|\/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
BG44 VSS VSS w7
BE lvss vss| W
BH11 VsSS VSS we
BH15 VsSS VSS ve7
BH17 |\/ss vss| w8
BH19 |\sg vss| 2
HIO |ysg vss| Y38
827 |\ vss| ¥4
81 |\/sg vss| 42
883 |\/s5 vss| Y46
B89 lvss vss| "8
BH39 \VSS
843 |\/s5

87 Jyss vsg| B®e
% lvss vss| 24
D12 \VSS V/SS AJ3
o6 |yss vss]| Ap47
018 |yss

022 lvss vss|_B43
24 J\ysg vsg|_BE10
026 yss vss] BotL
280 lvss

582 lvss vss| G4
34 |yss vss| Hi6
D38 lvss

012 |\sg vsg| 136
D lvss

E18 |\ss vsgl B®2
€26 |yss vsg| B@4
a8 VSS VSS c2
@0 |\ss vsg| A3
Q6 \VSS V/SS ML4
@8 |\ss vsgl AP
G36 VSS VSS APL
8 |yss vss| BELe
w2 J\yss vsg|_Boe
s |yss vsg| B®8
2 |yss vss| BI28
24 |\ss

H26 \VSS

H30 VSS

"2 lvss

14 lvss

F3 \VSS

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

PCH VCCI O BYPASS

20 16 7 =PP1VO5_S0 JPCH VCCI O SATA

PaH VeCSUS3_2 BYPASS (ot b 1. oo T
L2406 20107 =PP1V8 S0 PCH VCC DETERM 1 =PP1V05_S0_PCH VCCl O USB
10U 0. 12A 0. 360HM R2415 PP1V PCH_\/( KDM _F (plgHP?«)uf/PEmsusﬁsa AR VOoSUS_USB 1 C2444 1 C2452
s, =PP1VO5_S0_PCH 1 (Y YY) 2PP1V05 SO_PCH VCCCLKDM 1 2 05_S0_PCH_VCCCLKDM _F = w7 = — 1 €2440 =& PLACE NEAR-U1500. P25: 2. S4rm 1C2446
0603 : . Ji 2484 1C2413 PLACE_NEAR=U1800. AJ16: 2. 54mm % \% é&é’“ é&é’“ 1&35
UF L oiF 2 %é,v,
—|_ ggg;-mm F g(g\oé;azm I gggav' PLACE_NEAR=U1800. AH13: 2. 54mm 1 I

ERMVE X5R PLACE_NEAR=UL800. P24: 2. 54mm J_
PLACE_NEAR=U1800. AB36: 2. 54nm 02-1 — PCH VOCSUSHDA BYPASS

PLACE_NEAR=U1800. V24: 2. 54mm (PCH HD Audio 3.3V/ 1.5V PWR)

- 20 20 - =PP3V3R1V5_S0_PCH VCCSUSHDA

PLACE_NEAR=U1800. AC17: 2. 54nm

=PP3V3_SUS_PCH VCCSUS GPI O

L2407 1C2441 20 - =PP1V05_S0_PCH_VCCSSC 27
O' lUH PLACE_NEAR=U1800. P32: 2. 54nm 'o/lUF 1 C2476
-=PP1V8_SO_PCH VOCTX LVDS! (Y YY1 2 . PPLV8 SO PCH VCCTX LVDS F wrm:g o~ . =PPI1VO5 SO PCH V PROC | O . 2 gggv, 1CL3F475
o —&{; gg( v 2 géx PLACE_NEAR=U1800. P22: 2. 54nm I %éM
30 = PLACE_NEAR=U1800. AG33: 2. 54mm
C2400 406 1] C24081: C24161 1C2417 |1 C24
22UF - 0.01UF - 0. 01UF —— 4. 7\F ALUF ——0 1UF L
LA o an gz Sl |2 M |2 38
Bz R 8% TR Gy 2 isE e e 2 b 2 BAERCE | ek ,
PLAGE_NEAR=UL800. BJ8: 2. 54mm 207 =PP3V3_SUS PCH VCC SPI
BEAGENEAR- 01800 AVBY. 5. B4mm = = 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 e 2 7 _=PP1V05_S0_PCH VCCl O CLK
q
ke @ E&@Em&;; \E;Bm=8:‘z‘ W PCH Vo 0 BYPASS 1C2434 12464

5%

05 TUF IUF

402 20 7 =PP1V0O5_S0_PCH VCC DM PLACE_NEAR=U1800. AF34: 2. 54mm B Og,;\//l 5 ‘g;‘l"

1 C2 19 PLACE_NEAR=U1800. AF17: 2. 54mm
15
C24501| C24511| C24551 0%, _ = ==
1008 0. 1UF —— 0. 01lF 2 20 7 _=PP3V3_S5_PCH VCCDSW
" o o ght [ o gil cz499l
PCH VO3 3 BYPASS = PLACE_NEAR=U1800. T16: 2. 54nm %Lég PPlyOS So pq—' Vcc O—(l%gjggP;’S'%

e e e s oo = (o 2 2 o Y
PUACE_NEAR=U1800. U48: 2. 54mm 1 1C2481 |1 C2482 |2 C248$:246

PLACE_NEAR=U1800. AT20: 2. 54nm

T%éw T Tl Zf%

167 =PP3V3_S0_PCH

27 =PPS5V_SO_PCH PCH VBREF Filter & Fol | over R2451
1m (F'CH Reference for 5V Tol erance on PCI) . =PP3V3_S0_PCH VCC3 3 CLK 1 1 B gtﬁ%gagﬁiggg %222 % ggm
R2405 5 D2400 51/g¥v gtﬁcz‘NaR—nggg A6 5 Bamm
NC: _ - L
Ngs SR BATRADW X bt

D PWR CONSTRAI NT

o PP5V_SO_PCH V5REF

A DTH= <1 MA .
E PLACE_NEAR=U1800. T38: 2. 54mm

20 7 _=PP1VO5_S0_ P VCCl 9

4391
= 1?@ p— _ —F’P5V_SO_PCH_V5REF 20 PLACE_NEAR=U1800. T38: 2. 54mm
PLACE_NEAR=U1800. P34: 2. 54nm —
e 12429 2414 |+ C240P C2a6G2401
L — 1 of T Ik — 1 6520/__

|||—

; =PP3V3_SUS PCH

, =PP5V_SUS PCH_ PGH VEREF_SUS Fi 1 ter & Fol | ouer A NEARCUIS08 BT 2 B4
1 mA SO0-S5 . (F'CH Reference for 5V Tol erance on USB) Etﬁ%@gﬁ&ggg ﬁ%;% gﬁﬁ
R2404 D2400 PCH VOCADPLLA Fi | ter
10 ;5
17180 ne 4 %}T%DW x-G R2460 (PCH DPLLA PWR)
N%t 5 NEED PWR CONSTRAI NT . =PP1VO5_S0_PCH VCCADPLL 1 /\/g/\/Z PP1VO5_S0 PCH VCCADPLLA FE 20
pPP5Y SUS_PCH_VSREFSUS o NEER VhEUHEO- 2 68 m PPIVOS SO oL VOCASW
SRR A = LgR 61 e ot
0. e — _ =PP5V_SUS_PCH_VSREFSUS z 8T %5"
I i aar: cassl sengzn | ogzo.
— 1 W == — 22|k —
: e Th TR ST a0
- 0
PCH VCCADPLLB Fil ter
207 =PP3V3_S0_PCH VCC3_3_PCl 207 _=PP3V3_S0_PCH VCC3_3_SATA R2465 (PCH DPLLB PWR) J_
1 2
1 C2421 PLACE_NEAR=U1800. AC27:2 54nm =
W iR iEnmE
% PLAcz‘NaR—Hlsoo ACT7: 2 sam
5 18
0402 PLACE_NEAR=U1800. AJ2: 2. 54mm 6‘28'2‘35”"'
PLACE_NEAR=U1800. BH29: 2. 54mm =
SYNC _MASTER=K90I _M.B SYNC DATE=02/ 15/ 2011
T
207 = AY HV =
PP3V3_S0_PCH VCC3_3 lﬂm P DE PLI|
1C2424 -
ooitE . _=PP3V3_S0_RCH VOC3_3_GPI O d} Appl e I nc. 051- 9058 | D
2 38 cenm 1 C2486|1 C2485 o T 0.0
PLACE_NEAR=U1800. V33: 2. 54nm 2 }UF g o/’LUF NOTI CE OF PROPRI ETARY PROPERTY:
= 2 %g 2 %2 PLAGE_NEAR=ULBO0. AALG: 2. S4rm THE L NECRMATL ON_ CONTAINED_HEREI N | S THE
- ! T FoBLaSir AGREED 10 THE FoLLOW e
PLACE_NEAR=U1800. T34: 2. 54nm L 1 ‘I’\"gTI\MIOV\IT/é:DN THI S ggwcr\ér;nl |TN CONFI DENCE 24 OF 109
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23

- =ppvaao so xop . CPU M cr 02- XDP -7 =PPVCCI O SO_XDP
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 oea J2500 av support chipset debug. XDP  PLACE_NEAR-UL000. K61: 2. 54mm
NO STUFF ORG; S0E5- 0- 15 25 10 XDP_CPU_TDI R2511 51 AN
R25401 5% 17 20W M- 20T
1K 62 /7 61 XDP  PLACE_NEAR=UL000. H59: 2. 54nm
% ~ 22 0 XDP_CPU_TME R2512 51 s, irs
M:_l %\/ — 5% 1720W W 20T
25 5 25 olt XDP  PLACE_NEAR=U1000. J58: 2. 54mm
7 10y XDP_CPU PREQ L OBSEN_AO —— 10 0L OBSEN_CO CPU_CFG<16> ame 78 22 10 XDP_CPU TCK R2513 51 app2
D XDP_CPU_PRDV L CBSEN AL | | qe H00l5 oa| | cBSENCL CPU_CFG<17> am: XDP PLACE NEARAIO00. 165: 2. S4mm
m 3 - - NEAR= HE3: 2.
oo 51
(R2560- R2563) 7 10 oy XDP_BPM L <0> OBSDATA_AQ =200 012 gus OBSDATA_C0 CPU_CFG<0> ame = wen XOP CPUTRST L R2514 AN\ 57— ZoW—F—20T
o XDP_CPU: BPM 7 10 > XDP_BPM L<1> OBSDATA Al —— 2001 s OBSDATA C1 CPU _CFG<1> ame 4
w0 > XDP_BPM L<4> R2560 0 DY I — MEREY. g FERn
10 > XDP_BPM L<5> R2D61 0 1, A2 > . 7 10 ry—XDP_BPM L<2> CBSDATA_A2 PUNEET: B FEHPN CBSDATA_C2 CPU CFG<2> @
10 XDP_BPM L<6> R2562 0 1 2 O% 1720w 201 710 XDP_BPM L<3> OBSDATA_A3 - ° 17 s OBSDATA C3 CPU_CFG<3> o
[mwog SEES 0 1 VNV, % TZOwW W 20T [mas _ - 0 O -— - <M
,OEXDPBPML<7> A o 1,\/\/\/2011\””'_ oL 200019
% AT20 0 7 o oy CPU_CFG<10> COBSEN_EO —— 20012 omn COBSEN_DO CPU_CFG<8> ams
(R2564- R2567) 7o my—CPU_CEG<11> OBSEN B1 = 210012 i OBSEN D1 CPU_CFG<9> ame
. XDP_CPU: CFG 26 5 o125
7 o oy CPU_CFG<12> R2564 0 1 2 _ XDP_OBSDATA_B<0> COBSDATA B0 2200127 gt OBSDATA [0 CPU_CFGe4> ame
- CPU CFG<13> R2565 0 1 2 O% T720W W 20T XDP_OBSDATA B<1> OBSDATA _B1 —— 3" 29 OBSDATA D1 CPU_CFG<5> .
EE CPU CFG<14> RO566 01\ \\/5 5% TZ0W W 20T - 2 N @
7 o oy CPU_CFG<15> R2567 © 1%2 o% v V20T XDP_OBSDATA_B<2> OBSDATA B2 —— ] 38 33 OBSDATA D2 CPU_CFG<6> ams «DP )
SV I 20w 20T XDP_OBSDATA_B<3> CBSDATA B3 =0 0% oms CRSDATA D3 CPU_CFG<7> ame R2515 0 1 e Vi
XDP 38| 37 : 16 78
oo VVV 5% I720W W 20T @
78 19 10 [T CPU_PWRGD @égg _1K 1_,\/\/\/2 . XDP_CPU_PWRGD PWRGD HOOKO - 40 5 o139 - | TPCL K/ HOOK4 s XDP_CPU_CLK100M P XDP  PLACE_NEAR=R1840. 1: 2. 54mm
PLACENEAREULO00. CB0: 2. 54, LY 5% AT20W 201 XDP_CPU PWRBTN L HOOK1 2001 o L TPCL K#/ HOOKS » XDP_CPU_CLK100M N R2516 0 1,pp2 LTPXDP CLKIOOM N s s
PVRE 0 VCC_0BS_AB 44 5 o143 VCC_0BS_CD g
sz @Mmm@pzé%ﬁvv\/z 5% T Z0W MF 20T | XDP_CPU_CFG<0> HOOK2 — 0005 o RESET#/ HOOK6 1« XDP_CPURST_ L XDP  PLACE_NEAR=UL000. G3: 2. 54mm
XDP | XDP_VR_READY HOOK3 100l o DBR##/ HOOK? XDP_DBRESET L g R2505 1K 1,5p2 CPU RESET L QMo
oo CPU CFG<0> R2501 1K 1 2 50 49 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page ’
Q=P ACE_NEAREUL000. B577 2. 5amm V V5% 720w 20T 00 - s
— (BSTZ OP 15 25y =SMBUS_XDP_SDA SDA =200 o DO XDOP_CPU_TDO @
45 20 17 qp—PM PCH _SYS PVWROK R2504 330 LAAZ w0 22 ry—=SMBUS XDP_SCL Soll - 22 00 22 - TRSTn XDP_CPU TRST_L oo 10 25 7
5% 1720W WMF 201 TCK1 NeX2 6 o - TDI XDP_CPU_ TDI [ 0 23 78
7 23 10 q@XDP_CPU_TCK TCKQ 8001 o RIS XDP_CPU_TNS oD w0 25 70
R2581 R2580 o o= XDP_PRESENT#
(R2520- R2537) 1 2 1 X ] XDP
o o 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
2 XDP_DA1_USB EXTB OC L R2521 33 1 2 S% 1720w “OTX0P DAL PCH GPI USB_EXTB OC L e  XTRGHENZ 998- 2516 2 4B CERM
2,% XDP_DA2_USB_EXTC OC L R2522 33 1%2 5% TT20W M- 20T i DA PCH GPI @41 _USB_EXTC OC L %15 2 1 qom—XDP_DAO_PCH GPI GB9_USB EXTA CC L R2590 0 1 2 USB_EXTA OC L "
» @om—XDP_DA3 USB EXTD OC L R2523 33 LAANZ i"" ﬁga g igix DA3 PCH GPI @42 USB EXTD OC L| &y J_ 2 15 o XDP_DAL_PCH GPI O40_USB EXTB OC L «%g:% 0 1W\/V“z 55% 117/ ZUUWW MVF 5"011 USB EXTB OC L m“
i = XDP_DB2_PCH GPI OL0_AP_PWR EN R259 0 1 2 > AP_PWR _EN
_ = = 1 [T . 132 73
XDP_DBO_USB EXTB OC EHCI L «%g%é 33 10N 2 o o2 DB0_PCH _GPI 13 USB EXTB_OC EHO am e 21 o XDP_DB3 PCH GPI OL4_SDCONN STATE CHANGE R2597 0 2 5% TT20W W 20I5PEONN STATE_CHANGE 2
33 % o
= g X0P D81 USB EXTD OC EHOL L REDZ3 33 LAA 2o 1ropwr w30y D04 PO GPLO0 USB EXTD OC BHOL_L i nore: This is not the standard XDP pinout. = g, XDP_DC3_PCH GPI OL9_SATARDRVR EN R2573 0 1,pp2 SATARDRVR EN s .o o
XDP_DB2_AP_PWR _EN R 1,\/\/\/2 . XDP_DB2_PCH GPI O10_AP_PWR EN oo 0 2 Us ith 921-0133 Ad el 5% 17 20W MF 201
- conXDP_DB3_ SDOONN_STATE CHANGE — R2D527 33 1 \\A72 o U 20W TRDP2BE3 PCH GPIL OL4_SDOONN_STATE CHANGE 10 2 e Wt s apter Flex to “oP b | | SOLATE ML 70 0 1 5 | SOLATE ML
- o XDP_FQD RO528 33 1 N2 57 UZOW W % Fop poH_GPLOL5_MEM VDD SEL_1V5_L g i support chipset debug. @ 5 =
5% 1720w 216 XDP. P | O21_DP_A 1 72 0 1 2 DP_AUXCH | 1675
q
) . Fj;g?g - 1’\/\/\/2 5% 17 20W MF 20T AP _ECL PCH GO0 NEIR 2 19 XDP_F P ! M VDD SEL_1VS L 74 0 1 2 M VDD SEL_AVS L °
2 XDP_DO0_| SOLATE_CPU_MEM L R2530 33 1 2 XDP_DCD_PCH GPl 28 | SOLATE CPU MEM L 102 o
D XDP_DC1_MXM_GOOD ROD3L 33 1 WA\ T TZOW W AT XDP_DCL_PGH_GP| 085 _MKM GOCD e PCH M cr 02- XDP _=peavs ss_xop,
2 m>—XDP_DC2 DP_AUXCH | SOL R2532 33 1 \\'A72 2% 1720W XDP_DC2_PCH GPI OP1 DP_AUXCH | SO 1 2
» mm—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 5% TT20W W 20%pp Dpo_PCH GPI 086_DP_GPU TBT_SEL @m 10 XDP_CONN
= m—XDP_DD1 JTAG | SP TCK R2535 33 1 2 >% TrZow XDP_DD1_PCH GPI O87_JTAG | SP_TCK 1023 J2550 RO575
g DF40 - 0. 4V 1o XDP_DD1_PCH GPl 087 _JTAG | SP_TCK R 0 1 2 JTAG | SP_TCK 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 R SO80 2 10 o XDP_DD2_PCH GPI OL6_AUD_| PHS SW TCH EN PCH R2576 0 1W\’AM25”° 1rzow %Df”ﬁ’& SW TCH _EN_PCH o 10 2
» mmy—XDP_DD3_ENET_LOW PVWR 33 LAAN 211 oow DD3_PCH GPI O49_ENET_LOW PWR_PCH o 15 25 62 (™ 61 2 10 o XDP_DD8_PCH GPI O49 ENET LOW PWR PCH R2577 0 LAANZ ooy ENET_LOW PWR PCH o 10 2
%% £
PCH XDP Si gnal |sol ation Notes: EPWNE!
oe
- Following Intel’s Debug Prot Design Quid 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 GPIGs: »» XDP_DAl_USB EXTB OC L TA_Al =200l oup OBSDATA C1 XDP_DC1_MXM GOOD .
- ’Qutput’ non-XDP signals require pulls. 14 5 o8
- "Qutput’ PCH XDP signals require pulls. »» XDP_DA2 USB EXTC OC L TA A2 ——00 015 gup OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL »
»» XDP_DA3_USB EXTD OC L OBSDATA_A3 =800l oup OBSDATA_C3 XDP_DC3_SATARDRVR EN 2,
MY D R ; _=PP1V05_SUS_PCH JTAG
TP_XDP_PCH OBSFN B<0> OBSEN B0 =210 012 g OBSEN DO TP_XDP_PCH OBSFN D<0> .
TP_XDP_PCH OBSEN B<1> OBSEN _B1 o=—— 210 0122 omp OBSEN D1 TP_XDP_PCH OBSEN D<1> . XDP  PLACE_NEAR=J2550. 52: 2. 54rm
RERGFT Db PR 2 XDP_PCH TDO R2550 51 AN\ A—55—TrZoW—F—20T
R252x, R253x, R257x and R259x shoul d be pl aced where signal path . XDP_DBO_USB EXTB OC EHCI L TA B0 o=—240 012 oup OBSDATA_DO XDP_DDO_DP_GPU_TBT_SEL 2 XDP PLA"CE NEARCUL00. K5: 2. 54
needs to split between route from PCH to J2550 .2 XDP_DB1_USB _EXTD OC EHCI L TA Bl PEDGERD 29 ot OBSDATA_D1 XDP_DD1_JTAG | SP_TCK 23 — - S Ko 2. samm
! ¢ ; S 0 O S s XDP_PCH TDI  R2551 51 » 1
and path to non- XDP signal destination. 32 5 o3t "N\ 5% T Zow 20T
s _XDP_DB2_AP_PWR_EN OBSDATA B2 o——10 0132 omp OBSDATA D2 XDP_DD2_AUD | PHS SW TCH EN 23 XDP  PLACE_NEAR=U1800. H7: 2. 54mm
»» _XDP_DB3_SDCONN_STATE CHANGE  OBSDATA B3 =00 015 ot OBSDATA_D3 XDP_DD3_ENET_LOW PWR 2 s XDP_PCH TM5  R2552 51 LI/ S —
XDP - - 3§ 37 - i
O O XDP  PLACE_NEAR=U1800. J3: 2. 54mm
73 45 24 ALL_SYS PWRGD R2584 1K 1 2 « XDP_PCH_S5_PWRGD PWRGDY HOOKOQ I D ECH LTPCL K/ HOOKA — TP_XDP_PCH HOOK4 . 51 —
TREAR=17550. 39 2 Sam V5w 120w w201 + XDP_PCH_PWRBTN L HOOK1 - oot o L TPCLK#/ HOOKS __TP_XDP_PCH_HOOK5 . = XDP_PCH TCK R2556 2AM\ A5 Trzow 70T
oM PWRBTN L 0 P VCC_0BS_AB DAY DS C R VCC_OBS_CD 1
e PLACE_NEAR=U4500. P17: 2. 54mm 3 . $E égg& HOCK:ZB HOOK2 - 42 001 g RESET#/ HOOK6 énggRgg‘gﬁsI L am 1K series R on PCH Support Page -
. HOOK: HOOK3 - 47 . DBR#/ HOOK7 10 23 24 78
- 0 O - oD
S0 5 o442 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
8 2 = XDP_SDA o, 52 51 XDP P T .
oD B X e e RO Dl T o S op Bor RS T am e ErC ASTEE TS M SYNC_DATE=067 137 20T
48 23 [T -l TTTeE
TCK1 NCx2 0 0135 g DI XDP_PCH TDI oo 6 2 ( P ( H | P
2 10 @on—XDP_PCH TCK TCKQ - 58 0 o157 NG XDP PCH TNS g U & P X
60 5 o159 XDP_PRESENT#
op _ Appl e Inc. 051-9058 | D
C35189 i 64/~ 63 is C2/15u8F1 ® 6.0.0
iR Nt I, gg NOTI CE OF PROPRI ETARY PROPERTY:
X7Re 702 T 998- 2516 040'2CERM THE_| NEORMATI 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 25 OF 109
-4 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Et her net WAKE#

| sol ati on

=PP3V3_ENET_PHY ; 5 1

Pl at f or m Reset

Connecti ons

Unbuf f er ed
System RTC Power Source & 32kHz / 25MHz O ock Gener at or
Q2630 'R2630 R2681 =—LPC RESELL =
. _PPVBAT G3 SYSCLK o 10 D T RESET L 1 2 | PCPLUS RESET L .
- B 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 wre w0 1 2 LRESET_L p
Coi n-Cell & G3Hot: 3. 42V GBHot 1 1@\%\/
Coin-Cell & 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 Tew
o @ 8 VBAT and +V3.3A are %o(/%K R2§71 465
| . internally ORed to 16
q g M) 16w 1 2 PCA9557D RESET_L "
C26241| C26221| C2620:| |2C2602 § 7 |erestewormoam Rego6 |.b: & XOP =
. } 0. ]}Lé — 0. ]}Lé': — — U2600 +V3. 3A shoul d be first 23 19 @%«M PM SYSRST_L B 17 45 65}9/ R2689
SL&TNB,\:‘L48A avai | abl e ~3. 3V power % 1 1K 2 XDPPCH PLTRST L oD =
CRI %CAL to reduce VBAT draw. /\éyg\/
1 1] voo QZMA 32024 12 SYSCLK_CLK32K_RTC o o 1%;%97 Rep
= VDDl O_25M B
C2605 14 |voDiO 25M C  25MHZ_Al 9 SYSCLK_CLK25M SB 16 81 % — =T29_RESET L o =
ToPF R2605 25Mz_B 8 YSCLK_CLK25M ENET o 160 Series R is R3803
2|1 . SYSCLK CLK25M X2 1,2, 2 SYSCLK_CLK25M X2_R 3 % 25Miz_d| 15 SYSCLK_CLK25M T29 o 2402 nes R
% CRITI CAL % | NO STUFF x1 =PPVRTC G3_OUT _, SI LK_PART=SYS RESET R2693
DG ENw I Y2605 PLi 'R2606 voo_RTc aut| L g [ For B RTC Power 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 2%1 NEERE 1= é': = Buf f er ed 40
12PF % — =FW RESET L w0
172 . SYSCLK_CLK25M X1 —F %ggem s L2680 = g
n% NOTE: 30 PPMcrystal required ZC“IBVClG)? Series Ris Ra283
= o 4°VRM 4 PLT RST BUF L
GPlO ditch Prevention 'R2680
C26801 100K RESET_L
0. 1UF % = CPU 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/ —
500f§331 2 402£VI
2 10 Esﬁggl;o/v PWR_PCH a5 val” ENET_LOW PWR o © % R226227
24 17 PWROK B1 ©
1 % FW PWR_EN_PCH T 5l 8 ol FW PWR_EN oo = 2, =PP3V3_S3_PCH GPIO  SSMBNS7HEAPE = v D—LPC QLISIM SNE R oo e LPC CLK33M SMC oD > o
g2 8 QZGlﬂ WY rog2e
SOrs63 402
RD R2611* " LPC CLK33M LPCPLUS R 1,%2, 2 LPC CLK33M LPCPLUS .
J4 1005 PLAGE_NEAR=UIG00. 3 5. Irm Vp¥,
1/ 23W 5(G T
201, R2629 402
= 1 " PCH_CLK33M PCl QUT 132 2 PCH CLK33M PCILIN gy uc 10
ENET_NEDI A_SENSEL EN L D e e ReA-01800. 1072 52 5 T L,V
2157 _=PP3V3_S3_PCH GPI O Mgésw
T caL s L (2652 SDCONN_STATE_CHANGE | SOLATI ON
_— %}%:,LUF PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
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 vt 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' - =PPSY_S0_PCH
6
B2 TC7SZO8FEAPEs| U2670 L 4 1
o AL L2070 < PCH ME Disable Strap R2620
3 5%
3 1 SDCONN_STATE _CHANGE_ SMC ., 6 @620 20W
SSMBEN37FEAPE 2401
SOTS63 a2 SPI _DESCRI PTOR_OVERRI DE_L S5V
= NO STUFF
R2663 2 22 20 - =PP3V3R1V5_S0_PCH VCCSUSHDA %
SPI _DESCRI PTOR_OVERRI DE
PCH SO PWRGD 8o TET I
© =
., =PP3V3_S5_PCHPWRGD 8w
+: =PP3V3_S0_SB PM %o 92620 ole
_ SSMBN37EEAPE
R2650" 1C2600 &PP3V3_S5_ PCHPWRGD - 2« SOT563 Ik—'-'
1K FF 1C2660 m
180 2 UE S5 16 81
Mﬁb%vz 402 %ﬁ}f&. 1 I PD = 9-50k
1 2 R « > SPL_DESCRI PTOR_OVERRI DE_L L
5 MC74VHC1G08 =
13 a5 2 ALL_SYS PWRGD 1 -
3 45 23 [T U26SBSAC70 H:PM o0 P 1 5\@3_\{?01(})8 Rg%ﬁz ISYI\C VASTER=K90I _M_B SYNC DATE=02/ 15/ 20111
. CPUI MVP_PGOOD 2 4 SYS PWROK R13 AN 2 PM PCH SYS P o .
. D ) 2U266/0 1y VB, 37 25 a0 Chi pset Support
3 k‘:lgw PLA(IiNEAIk'u:lil:OD L22: 5. 54nm
3 05 -
“or  [fRogET Appl e I nc. 051- 9058 | D
L 0
= L ;%”iggv ° 6.0.0
R2660 402 NOTI CE OF PROPRI ETARY PROPERTY:
O 'PI'HE H\IE?:%TI 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 AroT Ay | o s woances |26 OF 100
% - 11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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BOM GROUP BOM OPTI ONS
HUB_ALLREM HUB_NONREML_0, HUB_NONREMD_0
HUB_1NONREM HUB_NONREML_0, HUB_NONREMD_ 1
USB MUX FOR LS/ FS | NTERNAL DEVI CES e e e
HUB_3NONREM HUB_NONREML_ 1, HUB_NONREMD_ 1
NON_REM 1 : NON_REM 0 STRAP PIN CFG
BYPASS=U2700. 5: : 2MV ~ 0
2o 7 PP3VA S8 USB HUB BYPASS=U27000. 5: : 5MM § ; % ALL ng Aé@ REMOVABLE
; Eg &3 AR @1\59 KBLE
C2701 ¢ CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STARPPI NG, PROGRAM NON_REMOVABLE DEVI CE REG STER 09H
1UF —— -
“NeT
X7R- CERM 2
BOM TABLE
J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
= BYPASS=U2700. 15: : 2W 33ssos24 | 1 | use HUB 25148 12700 CRITICAL USBHUB2514B
= BYPASS=U2700. 10: : 2MM
BYPASS=U2700. 23: : 5MM BYPQSS=U2700.23: : 2 33850923 | 1 | use Hue 25138 w700 CRITICAL USBHUB25138
VDL CRI Tl CAL
C2704 C2705 * C2706 * C2708 PPUSE HUB2 ve 33850983 | 1 | Uss HUB 25128 w2700 USBHUB2512B
R — 018 —— 0. 18 018 —— WL W OTFEg. 21 J5 ENG NEERI NG USE USB2513B PRODUCTI ON: USE USB2512B
a3V, or sy 2 Ry 2 or sy 2 VAAESSY t @713 | 2714 J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B
803 6402 6402 6402 PPUSB HUB2 VDDLVBPLL
M N_LTNE W DTH-0. ANV — %iF T
y ol 2lale|alg] 3| 8| NAmAERTW A 2 1o 2 12
L BYPASS=U2700. 36: : 2MM 1 C2711 | 2712 A s
- BYPASS=U2650. 29: : 2MM —wos3 5 & 05k UF 1R
Y2700 Iz 2 Somcen |2 em
24. 000M 60PPM 16PF % E 0402 P
USB_HUB XTAL2 1 2 ORITICAL s o
Tl YM VER 1 ¢ =PP3V3_S3_USB_HUB
a0 I . Ve T s use e
— C2709 * R2710 t C2710 = NOSTUFF | - NOSTUFF NOSTUFF | - NOSTUFF
18PF 18PF UsB25138 1 1 1, 1
5% 2% s R2701 o R2716 |"R2717 R2718 ['R2719
06 oy 2 116w CRLTI CAL 2 2 e, 100 USB HUB TEST " B USBHUB DI N 10K 10K 10K 10K
HUB_NCNREML_1 HUB_NCNREND_1 0402 i R2700 o0z —* . TEST MT USBDM DL/ PRT_DI S_M. e BLUETOOTH FOR J5 & J3X ew iew ew ew
1M 5% USBDP_DNL/ PRT_DI S_P1| 2 USBHUB DN1_P &> VE- UF VE- LF VE- LF VE- UF
R27021 ‘R2703 1 ) s ) 1 1 s USB_HUB RESET L 26 | RESET* , Ho2 402 402 2402
10K 10K = = = o 3 USBHUB DN2_N
k3 gl Y maeem sbovan soowom s e SISO @D e ror s, e rem 9
it it 402 USB HUB XTAL2 R 32 | xTALOUT = == Do * 258 USBHUB DN3 N
402 , 2 402 6
USBDM _DN3/ PRT_DI S_MB USBHUB DN3 N 825 258 USBHUB DN3 P
USB_HUB_NONREMD 28 - i <D
SUSP_I NDY LOCAL_PWR/ NON_REMD | C o™ e o™ 0y o pa| 7 USBHUE DG P oo SMC DEBUG PORT FOR J5, TP/ KB FOR J3X
USB HUB NONREML 22 | SDA/ SMBDATA/ NON_REML Nl e USBHUB DNA N 25 USBHUB DN4 N
25
<D NC FOR J5, SMC DEBUG PORT FOR J3X 25 ___USBHUB DN4 P
HUB_NONREML_O HUB_NCNREMD_O USB HUB CFG SELO 24 | SCL/ SMBCLK/ CFG_SELO Ve I USBHUB DN4 P @ =
R2704* 'R2705 B _HUB CFG SEL1 25 | HS_I NDJ CFG_SEL1 PRTPWR1/ BC_EN1*| 12 TP USB HUB PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB PRTPWR2
Jugg‘v ?ﬁfw X PRTPWR3/ BC_ENG* | 22__NC USB_HUB PRTPWR3 =PP3V3 S3 USB HUB Vo
ik, , o2 Il?O2K7O7 Nl 2o 5 HUB PRTI
ew |pu  OCSI*pyi2 TP USB HUB OCSl X
AL pu  OCS2¢[37 NC USB HUB oCs2 2708
= |pu  OSC3*|y!®  NC USB HUB OCS3 5%
| PU Nc[ 22 NC USB HUB ocs4 it
, 402
RBI AS| 25 __USB HUB RBI AS
J5 USES 197S0181 FOR Y2700 DUE TO HEI GHT LI M TATI ON
VBUS_DET| 27 USB HUB VBUS DET
J3X USE 197S0284 FOR Y2700 TO SAVE COST S RTCAL
USBDM_UP| 22 USB HUB UP N oo ['R2709
31 USB HUB UP P 12K
USBDP_UP D 18 % 12
THRM_PAD CH ORT 1716w
;=PP3V3 S3 USB RESET hl P! P 7 (EHCI 1) L
5
1
R2712
10K
5%
16w
VE- U
402
USB HUB RESET L 5
Cc2715 1
0. 1UF ——
0% ——
8V
X7R- CERM
6402
PLACE_NEAR=U2700. 26: 2. 5MM
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 (EHC 2) ég®_uss [EvE—— 2 i USB_EXTE MX N <D “* TO CONNECTOR
80 15@_ M U2760 Y- @ 43 80
PIsuSRLozzLE SYNC MASTER=LI NDA J30 SYNC DATE=09/ 19/ 201
USB EXTB XHCI P 7 TGN = =
PCH PORT 1 (XHCl) ég®_uss EXTB XHOl N 3 : CRI TI CAL e -
80 15@_
PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN I S LEAKAGE- SAFE USB HUB & MJX
8 oer SEL| 10 USB _EXTB SEL_XHCI 1
—=( <M PCH GPlI 060 -
G\ND SEL=0 CHOOSE USB EHCI 2 PORT App| e | nc. 051-9058 | D
7 SEL=1 CHOOSE USB XHCI PORT ®
6.0.0
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SO
to
S3
to
SO

NOTE:

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 Dl MV when necessary.

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.

VWHEN HI GH: CPU 1.5V renmains powered in S3, VIT follows SO rails,
WHEN LOW CPU 1.5V follows SO rails,

P1V5CPU EN =
MEWTT_EN =
MEM RESET_L =

(1 SOLATE_CPU_MEM L + PM SLP_S3_L)
(1 SOLATE_CPU_MEM L + PLT_RST_L)
|| SOLATE_CPU_MEM L + CPU_MEM RESET_L

VTT ensures clean CKE transition,

MEM RESET_L not i sol at ed.
MEM RESET_L isol ate

* PM SLP_S4_L
* PM_SLP_S3_L

73 45 32 17 6 [T PM SLP S4 L

d.

10

CPUMEM SO
'R2805
10K
5%
1/ 16W
NE- LF
, 402
P1V5CPU EN @ 72
; _=PP3V3 S3 MEMRESET CPUMEM SO
CPUMEM SO @805 |Ef
Rzﬁ)%&l SSMBNITFEAPE ||\
B —
1/ 18w
&
o5, :[67 sk
P1V5CPU EN L
CPUMEM SO = cPUMEM SO
Q800 [P 2P| Q@805
SSMBN37FEAPE SSVBN37FEAPE
sorses | KRy > | Sorses
1 t—
M- X
s|[G7 ST S © Gls
QZE | SOLATE CPU MEM L PM SLP S3 L @55174573
CPUMEM SO
= 'R2810
10K
%
1/ 16W
NES LF
, 402
MEMVIT EN oD ¢
26 7 _=PP5V_S3 MEMRESET 9
CPUMEM SO
CPUVEM SO CPUVEM SO Q@810 [P
R2815* R2802* SSMENSTRERRE | Ky
100K 100K —
50 50
1/ 16W 1/ 16W
MF-LF MFE-LF %
402 , 402 , 2|G ST
MEMVTT EN L
CPUMVEM SO = CPUMEM SO
CPUVEM_SO Y Dls 3|D -
Q2800 Q810
Q815 SSMBN37FEAPE = ~ SSVBN37FEAPE
SSMBN37FEAPE SOT563 KH > SOTS563
sorses ~ — o
O M- M-
x® 2[G7 ST S © Gls
a < PLT RESET L
@T[ &l - S Ve R
NOSTUFF =
Cc2817 * -
0. 047UF =PP1V5 S3 MEMRESET -
10% M
Con 2 cpuw18517550 CPUMEM_SO CPUMEM_SO
201 @ 'R2816 1 C2816
SSMBN37FEAPE N ey
= a1 ESET_| LS5V L C sorses 5% i
0 16w 2 7R cerv
% y: 0402
(00 =MEM RESET L M RESET_L MEM RESET L oD 27 29

— MAKE_BASE=TRUE

<

o T3]0
L, I

(*) CPU_MEM RESET_L asserts due to |oss of

CPUMEM_S3
R2817
0
1 2
59
116w
VE-LF
402
Step [JSOLATE_CPU MEM L PLT_RESET_L PMSLP_S3_L| PMSLP_S4_L CPY MEM RESET_L MEM_RESET_L MEMVTT_ENJ P1V5CPU_EN
0 1 1 1 1 1 CPY_MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
2 o o 1 1 1 1 0 1
3 0 0 0 1 X 1 0 0
4 o o 1 1 X 1 0 1
5 0 1 1 1 0 (*) 1 1 1
6 0 1 1 1 1 1 1 1
7 1 1 1 1 1 CPY_MVEM RESET_L 1 1

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

In the event of a S3->S5 transition | SOLATE_CPU_MEM L wil |l

transition.
must deassert

Rails will

power-up as if fromS3, but MEM RESET_L will

still be asserted on next S5->S0

not properly assert.

| SOLATE_CPU_MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

Sof t war e

15 12 10 7 =PP1V5 S3 CPU VCCDDR

1V5 SO

R2820°
27. 4K

1%
1/ 16W
M- LF

402 ,

R2821°
33, 2K

1%
1/ 16W

402 ,

o7 o [rR)—=DDRVIT EN

" PGOOD" for

CPU

MEMWTT d anp

Ensures CKE signals are held lowin S3

7 _=PPVTT SO VTTCLAMP

Ve
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
PM MEM PWRGD o w0 17 78
'R2822
10K
ew CRITICAL |o
Ve CF
, 02 o)
| [ DVB53DOWV
PM VEM PWRGD L 2 |G =
{
3 CRITICAL
s
P1V5 SO DIV s () @820
s DVB53DOWV 1
sor- 563
NO STUFF N
C2820 *
0.001UF ——
Z0% ——
50V
CERM 2
02

26 7 _—=PP5V_S3_MEMRESET § CPUMVEM_SO
CPUMEM SO Q850 |2
SSMBN37FEAPE
R2?050}<’ sarses | K
5 1
115w
: e
ok, :[67 sk
VITCLAMP_EN
CPUMEM_SO
Q2§50 |23 NO STUFF
1
SSMBN37FEAPE 2851
sarses | K 0. 001UF ——
H a2
" o2
s|G7 ST

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

SYNC _DATE=02/ 15/ 2011}

ISYI\C MASTER=K90I| M.B
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Page Not es

Pover aliases required by this page:
- =PPIVS_SO_MEM A

- =PPIVS_S3_MEM A

- =PPOV75_SO_MEMVTT_A

- =PPSPD_SO_MEMA (2.5 - 3.3V)

Signal aliases required by this page:
- =12C_scoi M saL

- =12C_Scoi MR SDA

BOM opti ons provi ded by this page:

(Noe)

7, =PP1V5 S3 MEM A

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

1 C2913 C2916 + C2920 1 C2923
0. 1UF 0. 1UF
20% 20%
10v 10v 1ov 10V
2 ce CEf 2 Cce 2 ce
402 402 402 402
+ C2900 + C2901
—— 10UF
—— 20%
o &
603 603 —
31 PPOV7S_S3 NEM VREFDQ A
-I_ * C2930 * C2931
——2.20F ——o0.1uF
OM T_TABLE
OM T_TABLE _L . R
= o VREFIQ VSSo
321lo Vvss XA o2 =MEM A DQ<a> 28
REY <D
1 [T NEM A_CKE<0> 73 O CRED CRET & 74 NEM A CKE<1> am 28 CE =MEM A DQ<0> 5 o DQO xR D(BC 6 =MEM A DQ<5> ao
> | 5 VDD VDD 78 28 Hr)—=MEM A DO<1> 1o DL Vvsso-&
77 78 9 * 10 =
NoxZ1o NS J2900  AlSo e A A am e oVsS o000 B0 e @
u MEM A _BA<2> 79 o BA2 - RT-THB Al4p 80 MEM A A<14> am 25 D> =MVEM A DMV<O> 11 o DV Sy DQS0 . 12 =MEM A DQS P<0> Vea:im X
8 1o VDD o VDD o1 82 215 Vss o VSS o 14
1 [ MEMA Aci2e 83 o AL2/ BC* 8 Allg 84 MEM A A<11> amu e 26 (B =MEM A DO<2> 15 o b X9 DB o 16 =MEM A DQ<6> a>
DA =019 2. Aot LEM A AT am: MM A B0 -0 b 26 o= M A BOr D =
o7 | 5 vDD 3 VDD | e 1|5 vss 3 vss ol 20
1 [T MEM A Acee | 5 A8 o} A0 NEM A Ac6> amn e 25 (Y <MEM A DO<B> 2] 5o b DQL2 | 22 -vEM A DO<12> @
u I MEM A A<5> 91 0 A5 g g Mo 92 MEM A A<4> g i 7 28 B =MEM A_DQ<9> 23 o D® E g DQL3 ¢, 24 =MEM A DQ<13> ve:im X
LN V) D0 VDD % 2 | 5 vss ns vss ol 2
1 MM A A s oa3 E 2] %0 NEM A A< amu 20 By ZMEU A 0 eie 27 | 5 bos1+ E 2 bwmglz MEM A DMe1> m
11 [y MEM A At 7 | 5 Al A o8 MEM A A<O> ame 20 CBy—=MEM A 005 pei> 20 | 5 DQst RESET* o |20 MEM RESET L am e =
% | 5 voD VDD | 200 2| 5 vss vss o | 22
u D MEM A CLK P<0> 101 CKO CK1 102 MEM A CLK P<1> am: 28 CBD =MEM A DQ<10> 33 o DQLo DQL4 34 =MEM A DQ<14> aD
11 MEM A CLK N<O> 103 ° CKO* CK1* o 104 MEM A CLK N<1> 11 79 28, =MEM A DQ<11> 35 DQL1 DQL5 36 =MEM A DQ<15> 8
o O < fa:ms o} o <D
105 | 5 voD VDD | 200 a7 | 5 vss vss | 28
1 [ NEM A _A<10> 107 o A10/ AP BAlG 108 NEM A BA<1> am 8 =MEM A DQ<16> 39 o DQL6 D@OC 40 =MEM A _DQ<20> a
11 E MEM A BA<O> 109 o) BAO RAs*C 110 MEM A RAS L @“ 79 25@ =MEM A DQ<17> 41 o) DQL7 D@lc 42 =MEM A DQ<21> @ 8
w | 5 vop VDD | 112 4|3 vss Vss o 44
11 m MEM A VEE L 113 V\E* So* 114 MEM A CS L<0> m 11 79 28 E =MEM A DQS N<2> 45 o DQs2* DMZC 46 =MEM A DME2> m 28
1 MEM A CAS L 115 ° CAS* CDTDC 116 MEM A_CDT<0> 11 79 28 =MEM A DGS P<2> 47 DGs2 VSS 48
o o} o < D o} [¢}
17 | 5 VDD VDD | 118 a0 | 5 vss DQR25 ] 50 =MEM A DQ<22> oo
u I MEM A A<13> 119 o A13 CDTlC 120 MEM A QDT<1> ame e 20 (B =MEM A DQ<18> 51 o DQL8 D@3C Sj =MEM A DQ<23> D
1 D MEMA CS La1 E; o St NC o] Ej 20 By =MEM A DOx10> Z: o DQL9 VSS o :6
= o VDD VDD = = o Vss DQR8 o = “MEM A DO<28> ao
NCxE+-o TEST VREFCAQ, 20 CBy—=MEM A DO24> o D4 D29, =MEM A DQ<29> va:m T
127 o Vss Vss o 128 20 (B =MEM A DO<25> 59 o b@s VSS g 60
25 B =MEM A DQ<32> 129 o D®B2 DRB6 130 =MEM A DQ<36> & 61 o Vss DQS3* o 62 =MEM A DQS N<3> Ve:im X
25@ =MEM A _DQ<33> 131 o D®B3 DQ37C 132 =MEM A _DQ<37> @ 28 28 E =MEM A DME3> 63 o) DMVB D®3C 64 =MEM A _DQS P<3> @ 28
133 O VSS VSSC 134 65 O VSS VSSC 66
25 LB =MEM A DQS N<4> Ei o) DQs4* DM‘C E: =MEM A DMe4> Yan K 28 LB =MEM A _DQ<26> :: o) DQR6 DQ;()C jz =MEM A _DQ<30> D 8
25 CBD =MEM A DQS P<4> DQs4 VSS 28D =MEM A DQ<27> DQR7 DQRB1 =MEM A DQ<31> &>
139 0 o 140 —NVEM A = 71 0 o 72
o Vss DB8 o ME! DO<38: ey o Vss VSS o,
25@ =MEM A _DQ<34> 141 o) D®B4 Dqggc 142 =MEM A DQ<39> @ 28 KEY.
28 (B y—MEM A DO<35> 14 | 5 D@5 VSS o 124
225 Lo Vss D44 o 146 =MEM A DQead> ao >
25@ =MEM A _DQ<40> 147 o) D40 Dqlsc 148 =MEM A DQ<45> @ 28
28 (B y—MEM A DOsd1> 19 |1 5 DAL VSS o 130
11 5 vss DQS5* o152 MEM A DGS NS> @
26 [Ty =MEM A DM 152 | DVB DQS5 o154 =MEM A DS P<5> o
155 | o vss Vss o | 156
28 (B y—MEM A DO<a2> 157 | 5 DQ42 DQU6 | 158 =MEM A DQ<46> Yoz %
28 QB y—MEM A DO<43> 159 | 5 DQ43 D47 | 160 =MEM A DQ<47> o
01 | o vss Vss o | 162
26 (B =MEM A DOcas> 163 | 5 D48 DB2 | 164 =MEM A DQ<52> &
2B =MEM A _DQ<49> 165 o DQ49 DQ53C 166 =MEM A _DQ<53> D
07 | 5 vss Vss o | 168
28 LB =MEM A DQS N<6> 169 o) DQS6* DNBC 170 =NEM A DMk6> am
28 (B y—=MEM A OGS P<6> 171 | 5 DQs6 VSS o | 172
178 1o vss D®4 o 174 =MEM A DQ<54> &
25@ =MEM A _DQ<50> 175 o DQB0 D®5C 176 =MEM A _DQ<553> @ 28 PPOV75_S3 NEM VREFCA A 31
28 (B =MEM A DO<51> 177 | 5 DQBL VSS o 178
170 Lo vss DQB0 5180 =MEM A DQ<60> &> =
28 LB =MEM A_DQ<56> 181 o DB6 D1 182 =MVEM A DQ<61> o 2 _’_ C2935 _’_ C2936
20 CEy—=MEM A DOSST> 183 | 5 DGB7 VSS | 184 — j—
185 | o Vvss DQS7* o186 =MEM A DS N<7> Ve:im .o -
20 [Ty MEM A DVE7> 187 o bw DQS7 o 188 =MEM A DOS P<7> ve:m 3 0z LF 02
9 | o vss Vss o | 100
26 (B =MEM A DOcs8> 191 | 5 DQB8 D2} 192 =MEM A DO<62> &> = _L
28 B =MEM A DQ<59> 193 o) DQB9 DQ33C 194 =MEM A DQ<63> Ve:m X =
105 | o vss Vss o | 106
MEM A SA<O> 197 SAO0 EVENT* o { 198 IVEM EVENT L OO 29 45 a6
7 =PPSPD SO MEM A 199 VDDSPD SDA, 200 =1 2C SCDI MVA_SDA a8 "Factory" (top) slot
o] O D
NEM A SA<1> 201 o SAL SCLo 202 =12C_SODI MVA_SCL. Pani B
2B 1loV VIT o 204 =PPOV75_SO_MEM VIT A
2040 R2940 Ro941 I
— 220 5o 5o 1 2 1
2%, iew iew (1:5;950 (1:295 (1:595 . (1:5;953 SYNC_MASTER=K90!| _M.B SYNC_DATE=02/ 15/ 20111
PR fraes e SPD ADDR=0xAO( VR) / OXAL( RD) 10% 10% 10% 10%
402-LF a0z 2 402 2 10v 2 10v 10v 2 10v
i) ) i) ) DDR3 SO- DI MM Connector A
d} Appl e Inc.
L ° 6.0.0
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CPU CHANNEL A DQS 0 -> DI MM A DQS

CPU CHANNEL B DQS 0 -> DIMV B DQS 0O

7011 MEM A DOS N<O> — =MEM A DOS N<O> 2 7011 MEM B DOS N<O> — =MEM B DOS N<O>
70 11 MEM A DQB P<0> VRKE BASETTROE — =MEM A DOS P<0> P 70 11 MEM B DQS P<0> VRKE_BASE-TRUE = B DOS P<0>
MAKE_BASE=TRUE : =MEM A DMVKO> . MAKE_BASE=TRUE B DVKO>
L o n vEM A DO7> — =MEM A DQ<3> 2 1 . MEMB DO7> B DO<3>
= o1 MEM A DQ<6> VAKE BASETTRUE — =MEM A DO<6> 2 = o1 MEM B DO<6> VAKE_BASESTRUE B DO<2>
70 11 MEM A DQ<5> VAKE BASETTRUE — =MEM A DO<1> 2 70 11 MEM B DO<5> VAKE_BASE-TRUE B DO<0>
1o 11 MEM A DO<4> VAKE_BASETTRUE —  =MEM A DO<5> 2 7011 MEM B DO<4> VAKE_BASE-TRUE B DQ<4>
70 11 MEM A_DQ<3> VAKE_BASESTRUE — =MEM A _DQ<2> 2 70 11 MEM B_DO<3> MAKE_BASE-TRLE B _DO<7>
70 11 MEM A DO<2> VAKE BASETTRE — =MEM A DO<7> 2 70 11 MEM B DO<2> MAKE_BASE-TRUE B DO<6>
70 11 MEM A DO<1> VRKE BASETTROE — =MEM A DO<O> o 70 11 MEM B DO<1> VAKE_BASE-TRUE B DO<5>
70 11 MEM A DO<0> VRKE BASETTRE — =MEM A DO4> 2 70 11 MEM B DO<0> VIKE_BASEETRUE B DO<1>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 1 -> DIMM A DS 1 CPU CHANNEL B DS 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 DMk1> . MAKE_BASE=TRUE B DMc1>
1 o MEM A DO<15> — =MEM A DO<11> - [ = MM B 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>
70 11 MEM A DQ<13> VAKE_BASE-TRUE — =MEM A DQx<12> . 70 11 MEM B DO<13> VAKE_BASE-TRLE B DO<13>
7011 MEM A DO<12> VAKE_BASESTRUE — =MEM A DO<9> 27 70 11 MEM B DO<12> MAKE_BASE-TRLE B DO<8>
7011 MEM A DO<11> VAKE_BASESTRUE — =MEM A DO<15> 2 7011 MEM B DO<11> MAKE_BASE-TRUE B_DO<11>
70 11 MEM A DO<10> MAE_BASE-TRLE — =MEM A DO<14> . 70 11 MEM B DQ<10> MAKE_BASE-TRUE B DO<10>
70 11 MEM A DO<9> VRKE BASETTROE — =MEM A DO<13> P 70 11 MEM B _DQ<9> NRKE_BASETTRUE B DO<12>
70 11 MEM A DQ<8> VAKE BASETTRUE — =MEM A DO<8> 2 70 11 MEM B DO<8> VAKE_BASE-TRUE 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>
MAKE_BASE=TRUE — =MEM A DMk2> . MAKE_BASE=TRUE B DMk2>
[ & 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 = o1 MEM B DO<22> MAKE_BASE-TRUE B_DO<18>
70 11 MEM A DQ<21> MAE_BASE-TRLE — =MEM A DQ<21> 2 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_BASE-TRUE B DQ<17>
70 11 MEM A DQ<19> VAKE BASETTRUE — =MEM A DO<18> 2 70 11 MEM B DQ<19> VAKE_BASE-TRUE B DQ<22>
79 11 MEM A DO<18> VAKE BASETTRE — =MEM A DO<19> 2 70 11 MEM B DOx18> VAKE_BASE-TRUE B DO<19>
70 11 MEM A DQ<17> VAKE_BASESTRUE — =MEM A DQ<16> 27 70 11 MEM B DO<17> MAKE_BASE-TRUE B DQ<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> 2 7011 MEM B DOS N<3> B DOS N<3>
70 11 MEM A_DQS_P<3> VAKE_BASESTRUE — =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 70 11 MEM B DO<30> MAKE_BASE-TRUE B_DO<30>
79 11 MEM A DO<29> VAKE BASETTRE — =MEM A DO<28> 2 70 11 MEM B DO<29> VAKE_BASE-TRUE B DO<28>
70 11 MEM A DO<28> MAKE_BASE-TRE —  -MEM A DO<25> . 70 11 MEM B_DO<28> VAKE_BASESTRUE B DO<29>
70 11 MEM A DQ<27> MAE_BASE-TRLE — =MEM A DQ<31> 27 70 11 MEM B DQ<27> MAKE_BASESTRUE B DQ<27>
70 11 MEM A DQ<26> VAKE_BASE-TRUE — =MEM A DQ<27> . 70 11 MEM B DO<26> VAKE_BASE-TRLE B DO<31>
70 11 MEM A DQ<25> VAKE_BASESTRUE — =MEM A DQ<30> 27 70 11 MEM B DO<25> VAKE_BASESTRUE B DO<25>
70 11 MEM A DQ<24> MAE_BASE-TRLE — =MEM A DQ<29> 27 70 11 MEM B DQ<24> MAKE_BASESTRUE B DQ<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>
70 11 MEM A_DQS_P<4> MAE_BASE-TRLE — =MEM A _DQS_P<4> 27 70 11 MEM B_DOS_P<4> MAKE_BASE-TRLE B_DOS P<4>
MAKE_BASE=TRUE — =MEM A DMk4> . MAKE_BASE=TRUE B DMk4>
[ o MEM A DO<39> — -MEM A DO<38> . [ . MM B DO<39> B DO<38>
= 11 MEM A DQ<38> VAKE_BASESTRUE — =MEM A DQ<39> 2 = 41 MEM B DO<38> VAKE_BASESTRUE B DO<39>
70 11 MEM A DQ<37> VAKE_BASE-TRUE — =MEM A DQ<37> 27 70 11 MEM B DO<37> MAKE_BASE=TRUE B DO<33>
7011 MEM A DO<36> VAKE BASETTRUE — =MEM A DO<33> 2 7o 11 MEM B DQ<36> VAKE BASETTRUE B DQ<37>
79 11 MEM A DO<35> VAKE BASETTRE — =MEM A DO<34> 2 70 11 MEM B DO<35> NRKE_BASE-TRUE B DO<34>
70 11 MEM A DQ<34> VAKE_BASESTRUE — =MEM A DQ<35> 27 70 11 MEM B DO<34> MAKE_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 11 MEM A DQ<32> VAKE_BASE-TRUE — =MEM A DQ<36> 27 70 11 MEM B DO<32> MAKE_BASESTRUE B DO<36>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 5 -> DIMM A DS 5 CPU CHANNEL B DQS 5 -> DI
70 11 MEM A DQS N<5> — =MEM A DQS N<5> 27 70 11 MEM B DQS N<5> B_DQS 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 : =MVEM A DMVK5> . MAKE_BASE=TRUE B DVK5>
1 .. MEM A DO<a7> —  =MEM A DO<46> . 1 .. MEMB DO<a7> B DO<43>
= 7011 MEM A DO<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 DO<44> MAKE_BASE-TRLE — =MEM A DO<41> . 70 11 MEM B DQ<44> MAKE_BASE-TRUE B DO<45>
70 11 MEM A DQ<43> VAKE_BASE-TRUE — =MEM A DQ<47> . 70 11 MEM B DO<43> MAKE_BASE-TRUE B DO<47>
70 11 MEM A DOQ<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> MAE_BASE-TRLE — =MEM A DQ<40> 27 70 11 MEM B_DQ<41> MAKE_BASE-TRLE B DO<41>
70 11 MEM A DQ<40> MAE_BASE-TRLE — =MEM A DO<44> . 70 11 MEM B DQ<40> MAKE_BASE-TRUE B DO<44>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 6 -> DIMM A DS 6 CPU CHANNEL B DS 6 -> DI
7011 MEM A DS N<6> — =MEM A DOS N<6> 2 7011 MEM B DOS N<6> B DOS N<6>
70 11 MEM A DQS P<6> VAKE BASETTRUE — =MEM A DOS P<6> 2 7011 MEM B DOS P<6> VAKE_BASE-TRUE B DOS P<6>
MAKE_BASE=TRUE : =MVEM A DNVK6> . MAKE_BASE=TRUE B DVK6>
1 . MM A DO5S5> — -MEM A DO<51> 2 L . vEM B DO<55> B DQ<54>
= 791 MEM A DO<54> VRKE BASETTRE — =MEM A DO<54> 2 = o1 MEM B DO<54> VR BASETRLE B DO<55>
79 11 MEM A DO<53> VAKE BASETTRE — =MEM A DO<49> 2 70 11 MEM B DO<53> MAKE_BASE-TRUE B DO<53>
7011 MEM A DO<52> VAKE_BASETTRUE — =MEM A DO<53> . 7011 MEM B DO<52> VAKE_BASESTRUE B DO<49>
70 11 MEM A DQ<51> VAKE_BASE-TRUE — =MEM A DQ<50> 27 70 11 MEM B DO<51> VAKE_BASE-TRUE B DOQ<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 70 11 MEM B DO<49> VAKE BASETTRUE B DO<48>
70 11 MEM A DQ<48> VAKE_BASE-TRUE — =MEM A DQ<52> 27 70 11 MEM B DO<48> VAKE_BASE-TRLE B DO<52>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQSs 7 -> DIMM A DS 7 CPU CHANNEL B DS 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 DCS 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 DO<63> B DO<56>
= 011 MEM A DO<62> VAKE_BASESTRUE — =MEM A DQ<59> 27 = .5 11 MEM B DO<62> MAKE_BASESTRUE B DO<59>
70 11 MEM A DO<61> MAE_BASE-TRLE — =MEM A DQ<60> 27 70 11 MEM B DQ<61> MAKE_BASE-TRUE B DQ<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>
70 11 MEM A DQ<59> MAE_BASE-TRLE — =MEM A DQ<63> 27 70 11 MEM B DO<59> VAKE_BASESTRUE B DO<63>
70 11 MEM A DO<58> MAKE_BASE-TRE — -MEM A DO<62> . 70 11 MEM B_DO<58> VAKE_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>
70 11 MEM A DQ<56> MAE_BASE-TRLE — =MEM A DQ<56> 27 70 11 MEM B DQ<56> VAKE_BASESTRUE B DQ<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 Notes DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

7, =PP1V5_S3 MEM B
Pover al i ases required by this page:
- =PP1vS_S0_MEM B
~PP1VS_S3_NEM B + C3114 + C3118 1 C3121 1 C3122 1 C3123
- evovrs oo oo
e beMs (2.5 - 3.9 2 &2 2 G 2 & 2 & 2 o
402 402 402 402 402
Signal aliases required by this page: 1 C3100 1 3101
- =126 500 M s ——10u0F  —10UF
126 som_son T, &% T, e
2 x5R 2 xR
603 603 e
BOM opt i ons provi ded by thi's page: 41 PPOVTS S3 NEM VREFDO B
- L
= * C3130 * C3131
—)—2.20F ——0.1F
OM T_TABLE
OM T_TABLE _L = )
210 Vss XA o2 =MEM B DQ<a> 28
REY <D
7o u TR NEM B_CKE<0> 73 O CRED CRET & 74 NEM B_CKE<1> qam e 28T =MEM B_DQ<0> 5 o DQO xR D(BC 6 =MEM B_DQ<5> ao
= |5 VDD VDD o1 ¢ 20 By =MEM B DO<1> 1o DL Vvssp-&
NCxZ+o NC A5G 78 MEM B A<15> ame e o1 5 vss DQB0* | 20 —MEM B DOS_N<O> oo =
79 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 DVD J3100 DQGOC 12 =MEM B DQS P<0> @ 28
8115 VDD  Frr-Baas VDDl %2 13 [ Jvss PR yss | s
7 11 [Ty MEME Actz> 81 oA2/BC 2R Allo | 8 NEM B Ac1l> amu 20y =MEM B CO2> 5 | 5 e w DB 10 -VEM B DQ<6> ao
75 11 [Ty MEM & A<o> o |5 A9 B4 AT 86 MEM B A<7> amn 20y MM B DOz 17 | 5 Des 5 % DQ7 5|22 =MEM B DO<7> ao
87 o) VDD 0 ~ VDDC 88 19 o Vss - VSSC 20
79 11 [[N)—MEM B Ast> 815 A8 - A6 20 MEM B A<6> am e 20 By =MEM B DO<B> 2t 1 o D8 ~ D21 22 =MEM B DO<12> o
7o 11 [TR)—MEM B AcS> 91 o0 A5 Mo 92 MEM B A<4> Yen's IR 28 B =MEM B_DQ<9> 23 o b DQL3 ¢, 24 =MEM B DQ<13> Ve:im X
% 1o VDD VDD 24 2 1o Vvss VSS o128
79 11 [Ty MEMB A3> s | 5 A3 Aol e MEM B A<2> am 20 By =MEM B DOS el 27 | 5 DQs* DML |28 =MEM B De1> am
79 11 [Ty MEM B A<t 7 5 Al A 08 MEM B A<O> ame e 20 By =MEM B 005 pei> 20 | 5 DQsl RESET* o | 20 MEM RESET L am e =
% | 5 voD VDD | 100 a | g vss Vss | 22
79 11 [TR)—MEM B CLK P<0> 20t L5 CKo K1 | 102 MEM B QLK P<1> ame e 28 Ry =MEM B DO<10> 3 | 5 DO DQL4 1 32 =MEM B DQ<14> o
o u [T NEM B CLK_N<O> 132 o CKO* CK1* jz: NEM B CLK N<1> am e 8B =MEM B DQ<11> : o) D(glsl DQ;;C Z: =MEM B DQ<15> D 2
o VoD VDD o o V VSSo
o u [T NEM B_A<10> 107 o A10/ AP BAlG 108 NEM B BA<1> qam e 2B =MEM B_DQ<16> 39 o DQL6 DQQOC 40 =MEM B_DQ<20> ao
70 11 [TR)—MEM B BA<C> 109 O BAO RAS* ¢, 110 NMEM B RAS L Yans BN Eeim =MEM B DQ<17> 41 o b7 DQR1p 42 =MVEM B DQ<21> ao =
w | 5 vop VoD o | 12 4 | 5 vss vss ol
7 11 [T NEM B VE L 113 WE* S0* 114 NEM B _CS L<0> Yens IR 2B =MEM B_DQS N<2> 45 DQs2* DMZC 46 =MEM B_DMe2> g =
79 11 MEM B CAS L 115 ° CAS* GDTDC 116 NEM B_ODT<0> Yenus IR0 28 By =MEM B 005 Pez> A7 ° DQs2 VSs 48
™ 117 g VDD VDDg 118 49 g VSS D@Zg 50 =MEM B DQ<22> ao
78 11 MEM B A<13> 119 A13 ooT1 120 MEM B CDT<1> 11 79 28, =MEM B DO<18> 51 DQL8 DQR3 52 =MEM B DQ<23> 28
[am o} o < D> o} o <D
1 [ MEM B CS L<1> i; o S1* NCO—%NC 2B =MEM B_DQ<19> Z: o DQ1L9 VSSC :
VDD VDD o vss D@BC DQ<28> o =
NCEE _8 TEST VREFCAg 126 20 By =MEM B DO<24> 57 | 5 DQe4 DR |58 DO<20> D
127 VsS VSS 128 =MEM B_DOQ<25> 59 5 VSS 60
O e 2CED o b [e;
28 CBD =MEM B DQ<32> 129 o D@2 DRB6 130 =MEM B DQ<36> Ve:m X 61 o Vss DQB3* o 62 DQS N<3> D 2
28 By =MEM B DO33> E; o DB3 DB7 o Ej =MEM B DQ<37> e 28 [TR)—=MEM 8 Dheg> :: o Dv8 DQB3 . :‘6‘ DOS P<3> D =
o VSS VSSo o Vss VECPS
Ela:im =NEM B _DQS N<4> 135 o) DQs4* DM‘C 136 =MEM B DMe4> ) 2 Ble:im =MEM B_DQ<26> 67 o) DQR6 DQ;()C 68 =MEM B_DQ<30> D 8
25@ =MEM B _DQS P<4> E; o) DQs4 VssC ij 25@ =MEM B DQ<27> j? o) DQR7 Dqglc : =MEM B _DQ<31> @ 28
o Vss DB8 o =MEM B DOQ<38> D ¢ o Vss VSS o
(Y =MEM B_DQ<34> 141 o) D®B4 Dqggc 142 =MEM B_DQ<39> D 2 RKEY.
28 (B =MEM B DO<35> 14 | 5 D@5 VSS o | 1
145 Lo Vss D44 o 126 =MEM B DQ<ad> ao
Ele:im =MEM B DQ<40> 147 o) D40 Dqlsc 148 =MEM B_DQ<45> Ve m X
20 By =MEM B DO<a1> 149 | 5 DQAL VsS o f 10
151 15 Vss DQB5* o252 =MEM B DQS NS> &
25 [Ty =MEM B D52 153 | ~ DVB DQB5 o134 =MEM B DS P<5> D 28 =
155 | 5 VSs VSS o | 156
26 By =MEM B DO<a2> 157 | 5 DQ42 DQU6 | 158 =MEM B DQ<46> &
28 (B MEM B DO<43> 159 | ~ DQ43 DQU7 | 160 =MEM B DQea7> o
11 | 5 vss vss o | ez
26 (B =MEM B DOcas> 163 | ~ D48 DB2 | 164 =MEM B DQ<52> &
20 (@) =MEM & Doua0> 165 | ~ DQ49 DB3 | 160 =MEM B DQ<53> &=
167 | 5 vss VsS o| 2e8
26 (Hy—=MEM B DOS 6> 169 | ~ DQS6* DVB | 170 =MEM B_DM<6> am e
26 (B =MEM B DOS Pe6> 131 o Ds6 VSS o Ej
2lo Vss DB4 =MEM B DQ<54> o=
Ela:im =MEM B_DQ<50> 175 o) DQB0 D®5C 176 =MEM B_DQ<55> Ve:im X PPOV75_S3 MEM VREFCA B 31
28 (R y—=MEM B DO<51> 177 | 5 DQBL VSS o 178
170 Lo Vss DQB0 5| 180 =MEM B_DQ<60> &
. VEM B DO-56> 2 | o DOs1 G202 =MEM B DO<61> ao = + C3135 1 3136
26 Ry =MEM B DO<57> 183 | 5 DQB7 VSS o | 184 — 220 p—l
185 | 5 vss DQS7* o186 =MEM B DOS N<7> ao .o -
28 [T =MEM B _DME7> 187 o) DV DQG7C 188 =NEM B_DQS _P<7> a2 a02-LF a0z
9 | 5 vss VSS o 190
28 (B y—=MEM B DOs58> 01 | o DQE8 DQB2 o292 =MEM B DQ<62> & l
28 B =MEM B_DQ<59> 1:: o) D?gg DQ33830 1:: =MEM B_DQ<63> Vea:im 3 =
o V VSSo
MEM B_SA<O> 1:; O SAO EVENT* & :zj VEM EVENT L OO 27 45 45
7 =PPSPD SO MEM B © VDDSPD SDAQ =12C SCDI MVB SDA ED :
" Expansi on" (bottom sl ot
201 202 =
NEM B_SA<1> OSAl SCLC 1 2C_SODI MVB_SCL. Pani B
2B 1oV VIT o | 204 =PPOV75_SO_MEM VIT B
. 3140 | RB140 'R3141 2515 MiG PIN MG Pl NO4—228
i Bl 10K 10K 207 1 5 MIG PIN MIG PI N o-{2% C3150
T o, iow iow 299 | 5 MIG PIN MIG PI No-—222 TUF Ismc VASTER=K90I _M.B SYNC_DATE=02/ 15/ 2011
2 fraes e
o oz e 211 | 5 MIG PIN MIG PIN o} 212 2 v
) DDR3 SO- DI MM Connector B
d} Appl e Inc.
SPD ADDR=0XA4( WR) / OXAS( RD)
L ° 6.0.0
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SD Card Connect or

SD Not

I nserted, CARD DETECT is OPEN.

CARD_DETECT_SW
CARD_DETECT_GND
VR TE_PROTECT_SW

CAESAR- 1V Card Detect is programmuable,
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
3
- fol s
52 seprry—SDOONN_CLK R3379 33 1 ANN,Z5% 1L16W MELE 402 SDOONN_CLK_R 1YY Y L2 SDOONN_CLK_R L 85 |ak
52 35 (OO} SDCONN_CMVD R3361 33 1 /\/\/\/2 5% 1/16W ME-LE 402 SDCONN_CMD R 0402 2] o | o
52 35 B SDCONN_DATA<0> R3371 33 1 ANA2—5% 1/ 16W ME-LF 402 SDCONN_R DATA<0> 1 o |paTo
82 30 ) SDCONN _DATA<1> R3372 33 1 ’\/\/\/2 5% 1/16W ME-LF 402 SDCONN_R DATA<1> 8| o |pAT1
52 30 LB SDCONN _DATA<2> R3373 33 1 ’\/\/\/2 5% 1/16W ME-LF 402 SDCONN_R DATA<2> 9| o |pAT2
52 20 (Ery—SDCONN_DATA<3> R3374 33 1 ANN,Z 5% 1 16W MELE 402 SDCONN_R_DATA<3> 416 | corpats
52 36 LAY SDCONN_DATA<4> R3375 33 1 AN\ 5% LI16W VE-LF 402 SDCONN_R DATA<4> 19 5 | paT4
52 35 CB Y SDCONN_DATA<5> R3376 33 1 AN\ 5% 1 16W NE-LE 402 SDCONN_R DATA<5> 14 5 |DaTs
52 36 CEry—SDCONN_DATA<6> R3377 33 1 ANN25% 1/16W ME-LE 402 SDCONN_R_DATA<6> 12 5 [paTe
52 36 LB SDCONN_DATA<7> R3378 33 1 /\/\/\/2 5% 1/16W MF-LF 402 SDCONN_R_DATA<7> 13 5 [paT?
%0 oo} SDCONN_ CARDDETECT L 1: o
* o SDCONN_ WP 19 3
o =PP3V3_SO_SW SD PWR 4 o |voo
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF 17 3 SHLD_PIN
Place near attr for series resistors: 1C3373 1 C3375 1 C3377 1 C3379 1 C3381 1 C3371 1 C3370 18 5 [sHLD_PIN
PLACE_NEAR=U3900. 21: 5MVI —— 10PF —_— 19PF —— 10PF 19 5 |SHLD PIN
PLACE_NEAR=U3900. 26: 5MV 2 2 2 2 2 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
PLACE_NEAR=U3900. 22: 5SMV NOSTURF NOSTURF NOSTURF
PLACE_NEAR=U3900. 52: 5SMV 13374 1 C3376 13378
PLACE_NEAR=U3900. 53: 5MM —— 10PF —— 10PF —— 10PF
PLACE_NEAR=U3900. 54: 5MVI T, 2% T, 2% T, 2%
PLACE_NEAR=U3900. 55: 5SMV 0201 0201 0201

-> From PCH GPI 0

-> From SD Conn
(Low active)

SD Detect & Reset Logic

Mist STUFF R3312 and NOSTUFF R3314

R3314 and R3312 nutual ly exclusive

| ogi c

-> To Isolation Crcuit (then to PCH GPIG) & SMC

-> To ENET Chip

RST_OQUT#
then asserts for

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

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 o
when R3311 is NOT STUFFED.
C3310 ¢ ) to bypass reset
R3311 and R3310 nutual |y excl usive 11%,2 3| CRITICAL R3315
to control effect of =ENET_RESET_L RY 2 VDD § %&K
on DET_CHANGED# | ogi c. 402-1 16w
us3il , M5
= SLGAAPO26V
TOFN
R3314
s6 zo[ry—ENET_LOW PV RST | RST.QUT*| 4 SLG ENET RESET OUT L AN 2 ENET_RESET L oD = =
ngll S 178w
24 [T =ENET RESET L 1 2 SLG ENET RESET IN L DET_ cHEN| 6 SD CH EN L NEZ)IEF
5%
7 |oET_IN
e =5 B Lo (Dl o  SDCONN STATE CHANGE SMC oD 24 46
402 I /£2/DET_cHGDr
sopry—SDCONN_ CARDDETECT L B) ~ (D 8 SDOONN DETECT L oo
SD _DET_LVL_L 1 ))X) Lo o]
1 A DET_LVL -
R3310 R3316 TR 1 1
10K 10K G\D R3317 R3312
§ 5% 5% " - 10K (]
1/ 16W 1/ 16W b 5% 5%
B B ey ey
NOSTUFF 2 1 2 402 402 DLY bl ock is 20ms noni nal
1 — 1 NOSTUFF When ENET_LOW PWR deasserts,
- — - deasserts for >80ns,
SD Card 3.3V Overcurrent Protection
TPS2065-1 (1.0A linmit) has active load discharge so R4810 i s NOSTUFF.
CRI Tl CAL
U3300 =PP3V3_S0_SW SD PWR -
TPS2065- 1
2 DaN 6
- DCA | NO auto
"—=PP3V3 S0 SDCARD ¢t slm aur1|? i PP3V3 SO _SW SD PVR
s ENET CR PWREN 4 leN oo bs NOSTUFF VOLTAGE=3. 3V
CRI TI CAL THRM R3300
1 C3300 1 C3301 G\D_PAD § 47K =PP3V3 SO PCH GPI O 71617 18 10
—— 19uF == %tV +| «|353S3004 ey
S [ 1ev 402 1
2 Sk 2 35k cermt 2 R3301
603 0402 1%&
o 1/ 16W
VF-LE
J_ 202,
L R3302
SDCONN OC L R AR 2 SDCOWN OC L
5%
1/ 16W
ME-LF

SYNC DATE=11/03/ 201

lSYI\C MASTER=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
. —PPaV3 S3 VREFMRGN buffers at once or VRef source may be overl oaded.
pp VREFDQ LDO_DAC
= R3403
R3418 or ¢ =PPVIT_S3_DOR BUE 200 | PLACE_NEAR=J2900. 1: 2. 54
SHCRT 10mA nmax | oad 2 AR s Samm
b— AW\ AP S REE RO DAC
o PRI
e e G405 S s wn
REF LDO_DAC| M N_NECK_W DTH=0. 2 mm
DDRVREF_DAC 0. 1%3‘:\? p— %)340 VOLTAGESD. 75V D
U3400 a2 VREEMRGN DO SODI MA BUE 133
DD % .
. =1 2C VREFDACS SCL SCL e VOUTALL VREFMRGN_SODI MVA DO yiew  PLACE_NEAR=R3403. 2: 1mm
nnvg NE-LF
15> 2C VREFDACS SDA 7spa E vours|2 VREFMRGN_SODI MVB_ DO 02
a0 g vouTcls VREFMRGN_SODI MV _CA
Addr =0x98( V\R) / 0x99( RD) 10p1 vouTDls VREFMRGN MEMVREG FBVREF REFDQ LDO_DAC
X R3405
NOTE: MEMVREG and FRAMEBUF share
D 200 PLAC NEAR=J3100. 1: 2. 54
3 a DAC output, cannot enable DDRVREF_DAC 1 2 CE_NEAR=J3100 S4mm
both at the same tine! 'R3401 CRI Tl CAL S
MT 100K MELF
ew REFDQ L00, DAChEEVZS S3_WEM VREFDO B o 5
R3419 = b2 F | M N REGCW DTG, =
L HRT,  PP3v3 S3 VREFMRGN CTRL R3406 VOLTAGE=0. 75V
P I\ IO NONE WS BT 2 CRITI CAL = R BEE— AR
ag e t es NONE VALTAGESS. 3V DDRVREF_DAC 1% PLACE_NEAR=R3405. 2: 1nm
402 C3402 1 Q DDRVREF_DAC b’FJE‘é"
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMRGN T B401
- =PPVTT_S3_DDR BUF o PCA9557 REFCA: LDO_DAC
- =PPDDR_S3 MEMVREF &N DDRVREF_DAC R3409
- - () PO2xNC 1 200 2 26:2
- I o - - - ala0 P17 VREF DO _SODI MVA_EN 1R0304l,<02 1 A PLACE_NEAR=J2900. 126: 2. 54nm
Signal aliases required by this page: Addr =0x30( WR) / 0x31( RD) a1 pol VREFMRGN DO_SODI MVB_EN 10 CRI Tl CAL
- =1 2C_VREFDACS_SCL S o VREFMRGN CA SODI MVA _EN 1/ 16w
- =1 2C_VREFDACS_SDA "2 P %" DDRVREF_DAC
_ = — P4f 11 VREFMRGN CA SODI MVB_EN 2 A 1 DDRVREF_DAC i PPOV75_S3 MEM VREFCA A 27
- =12C_PCA9557D_SCL ps) 12 VREENRGN MEMVREG EN C3404 a1 U3403 REFCA: LDO_DAC! MNCLTNE_ W DTFEQ. 3 C
= .1 i N nm
- =l 2C_PCA9557D_SDA . o 2C POASSSTD SCL dsar s ety FraMeniE B 1 o uE = sl M4253 DAY
BOM options provided by this page: 45 LBy =1 2C PCA9557D SDA 21SDA P71 NC o 2 VREFMRGN CA SODI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit. RESET* |15 PLACE_NEAR=R3409. 2: 1nm
VREFDQ LDO - LDO outputs sent to DQ inputs. Tyﬁg D
VREFDQ LDO DAC - Margined LDO outputs sent to DQ inputs. ~ @
VREFDQ ML_MB - CPU margi ned DDR vol tage divider sent to DQinputs. REFCA: LDO DAC
VREFDQ ML_DAC - DAC nar gi ned DDR vol tage divider sent to DQinputs. Ré41:[
VREFCA: LDO - LDO out puts ‘sent to CA inputs. 1 200 PLACE_NEAR=13100. 126: 2. 54mm
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. = 2
24 E PCA9557D RESET L DDRVREF_DAC
1
RST* on 'platformreset’ so that system R3407 PPOV75 S3 MEM VREFCA B 2
. . N . 100K y
wat chdog wi | | disabl e margining. 190 VREFCA: LDO_DACT M NN WETHES-3 o
1/ 16W VOLTAGE=0. 75V
NOTE: Margining will be disabled across all La02" VREEMRGN CA SOOI W BUE
soft-resets and sl eep/ wake cycl es. .
41 7 =PPDDR_S3_NMEMVREE PLACE_NEAR=R3411. 2: 1nm
CRITI CAL PLACE_NEAR=Q8420. 6: 2mm VRE;P:I;)AQCENENNB =Q8420. 6: 1mm
VREFDQ ML_MB VREFDQ ML_MB ! - ’
420 1 C3420 R3421 DDRVREF_DAC
i et 1K 'R3408
1 20 _VEMRESET 1 SOL LS5V L SSMBN1SAFE  —— o0 9 100K DDRVREF_DAC CRITICAL
[U] SOT563 2 30K cerm VF-LF 59 C3405 *
0402 402 1/ 16W 0. 1UF —— DDRVREF_DAC
ki ’ e 200 —— 81 U3404 DDRVREF_DAC
Y
» _PPCPU MEM VREFDQ A ol T8 Te o PPOV75 S3 MEM VREFDQ A 4/ o : cerw 2 Z- U xa2s3 R34214
- VREFDQ ML_MB L VREFMRGN MENVREG BUF 1 /3\?7\/CZ DDRREG FB o B
'R3422 - PLACE_NEAR=R7320. 2: 1mm b’:’%‘f
PLACE_NEAR=R3421. 2: 1nm b 402
1/ 16W
M- LF
, 402
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step CRI TI CAL
31 7 _=PPDDR S3 MEMVREE DDR3L (1.35V) 6.99nV per step . DDRVREF_DAC VREFMRGN _FRAVEBUE BUF
RITICAL PLACE_NEAR=Q3420. 3: 1nm - 'R3413 DDRVREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q8420. 3: 2nm VREFDQ ML_MB R341% %S’OK 2 DDRVREF_DAC Requi red zero ohmresistors when no VREF nargining circuit stuffed
_| 1 1
420 A csvziF(l)n ML_MB R3441 s [T ';"3417 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
P 2
3126 _MEMRESET ISOL LS5V L SSNBNJ';’T/ZEE —— 9, 1 i}:"lﬁgv 4022 o 3}:"1&\;\/ 11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
Y Y - 1 !
% ? page =M 2402 VREEMRGN NEWREG EBVREE R 2402 116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
s _PPCPU_NEM VREFDQ B o] T3 e o PPOV75 S3 MEM VREFDQ B 9 51 VREFNRGN_FRAMEBUF_BUF_R
= VREFDQ ML_MB ° PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 DORVI
?2442 1R34?-E5F*DAC 11480218 4 RES, ML FI LM 1K, 1% 0402, SM LF R3421, R3422, R3441, R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1mm Thew 100K 11450171 2 RES, MIL FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC
, 402
MEM A VREF DQ MEM B VREF DQ | MM A VREF cA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) e LRI 3L LE SN DATE D0 LS 2D
DAC Channel : A B c c D D DDR3/ FRAMEBUF VREF MARG NI NG
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e I nc 051-9058 | D
Normi nal val ue 0.75V (DAC: Ox3A) 1.5V (DAC. Ox3A) 1.267V (DAC. O0x8B) ® 6.0.0
Mar gi ned target: 0.300V - 1.200V (+/- 450nvV) 1. 000V - 2.000V (+/- 500nmv) 1. 056V - 1.442V (+/- 180nmv) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OxFF) PHGPR ETARY PROPERIY O APPLE | NG, & T8
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uA (- = sourced) +6.0mMA - -5.0mA (- = sourced) 1 TO M NTAIN TH S DOCUMENT | N CONFI DENCE 34 OF 109
H . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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« AP_TEMP_SMB_SDA R 2 =AP_TEMP_SMB S 1
o7& IToW = RDS( ON) 20-30 MOHM @. 5V
R3501
. AP_TENP_SMB SQL R 4O o =AP_TEMP_SMB_SClerm — —
R3502 C(JZSR\I'-') EOCAL
0
WFI_EVENT L R 1 AN '%'__Lﬁu WFI _EVENT L oo 45 4 DVP2018LFK
DFN2563- 6
15550367
727 MA PEAK L3504 M N:NFK’IE:W Bﬂ:ﬁg ﬁmmn
606 WA NOMI AL FERR- 120- OHM 3A B oz
oo PCLE AP_R2D P s PP3V3_W.AN | 5 s PP3V3_WAN_F LT = . =PP3V3_S3 WAN, .,
LT B
0]
ws POLE_AP_R2D N C35211 1 @I HFRE™ &2 sm C3551 1 'R3551
0. 1yF 0. 1yf - — IOUF o 0.033F - 19K
51650582 'é&g@ T T i\éjg 3550 YT ow
2 2 2 -
02
ORI T AL s WT o CIF | s | BBRRO P et
50(‘)]931§-()01:«302 wesPCLE AP_D2R PI_P CRITI CAL Al RPORT | AN am
P o L3504 < 4 i
wesPCLE AP_D2R PI_N 330~ OMA B3R 4
32 O 31 Q;MPV}‘}‘S
JT_ I 2[o ol 4 3 PCIE CLK100OM AP P ame s
- ool - s PO E CLK100M AP_CONN P —
e °lool - o PO E_CLKI00M AP_CONN_N 1 YYY )2 POE CLKIOOM AP_N am e
bl 8l 5 ol7 PLACE_NEAR-33501. 11 2. S4mm
- 10 9 o .
2]° Tz bl BTPWR: S4
LTO O PP3V: RS4_BT_F CRI TI CAL w0
offe . 510
IR T e BLUETOOTH MOSTLEE __BTBUR 55 p— st P
20[2%e | * R3517 R3518 C3510 R3514
22[° s USB_BT_COWN P 18K = ot F IzK VESM
O O S aad — 15w 1/ 200 i 2 Sei 15w
24 23 - w0 USB BT _CONN N % & B
262 © 25 il 5201 201, 5201 1
00 1 lva w5 USB_BT_WAKEP
28] 5 527 326 P_P3\n/r§ S3RS4_BT _FE L3505RBTPWR S4 2 Iy 5 M L4 USB BT _WAKEN =
010 o022 NTFRE-WEHER & B L —PP3V3 S4BT NOSTURRS 5 1 & [+RSEER PI 3USB1027L E
= B TQFN 7
34~ 33 FERR- 120- OHM 1. 5A 15K CRITICAL Y
l A 0402-LF 1% 0w D |6 USB BT N D °
= = PLACELrEéwésaié7Bz_FAS‘VR s3 5201 10 |sg — Supervi sor & CLKFREG # | Sol ati on
= 1 =PP3V3_S3_BT _, 1 BTPWR S4 G\D Delay = 60 ms +/ - 20%
FERR- 120- OHM 1. 5A - R3519 @
P i .2 s s 1oy PM SLP_S4 11, Q1 2 BTMUX_SE|. PP3V3_WANF ~ =PP3V3 S3 WAN
5%
1/20W  NOSTUFF SEL | QUTPUT
CRI THCAL
1 C35111 P —— g 1
0. 01UF —— L USB_BT_WAKE 1R(J305|)<53 2R332‘L_|)<54 VDD 1 C3540
NPT H |usB_BT % % U3540 — 9, JuF
xTR 8%0 z VR %;EW SLGAAPO16V T, i
2 2P3V3V\LAN_VNg\1 st 402
PCl E WAKE L o ¢ 17 2 = -
51850815
« AP_RESET_CONN_L 4 AP_RESET_L
CRI TI CAL R ame
J3502 AP_PWR_EN
819Q:336- K281 EN 6 — T M
« AP_CLKREQ Q L 2l '—D aule oD
AP_CLKREQ
° = « PP5V_S3 ALSCAMERA F R3555 B oo
- =1 2C ALS SCL o MNRERR-W BTFES: 3 4
o5 = I 2C ALS SDA < 275 mA peak 1900K
e o L_JSB CAVERA CONN P CED ALS 206 mA noni nal max ;gilﬁ‘é/ _T_
o
w0 s USB_ CAVERA_CONN_N 2 ak
g PLACE_NEAR=J3502. 6: 2. 54M1 %ER:KQOINLB SYNC DATE=02/ 15/ 201
| cﬁ'g%éf{ CANVERA FERR D500 O 1. 5A = X19/ ALS/ CAVERA CONNECTOR
C > o2 (VY =PP5V_S3_ALSCANMERA , i
CLPONS 0402- LF d} Appl e Inc. 051-9058 J D
- 4 3 __USB CAMERA P Ve SLE 1 C3552 ® 6.0.0
— - LuF NOTI CE OF PROPRI ETARY PROPERTY:
L Z_USB_CAVERA N D @ 2 g%\éw PR T PR eV MR RER] N, S THE
PLACE_NEAR=J3502. 2: 2. 54MV THE POSESSOR AGREES TO THE FOLLOW NG
Il NOT TO FEPRODICE R GoRY (T e 35 COF 109
= NOT TO OR PUBLISH I T IN WHOLE OR PART
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oo - PCLE T29 R2D C P<0> C3600(1)UF: z ] W PAE T29 ROD P<0> vi9 | per 6 U3600 FEr 0Pl V2L o POLE T29 DPR C P<0> C3604(1)UF: : PO E T20 D2R P<0> pomysn
- o PCIE T29 R2D N<O> T19 | PER O_N T29 PET o N| 121 o PCIE T29 D2R C N<O> /
PCIE T29 R2D C N<O> C3601 1|2 0 0 C3641 1|2 PCE T29 D2R N<O>
0. 1UF T0% 16V X5R CEROL FCBGA 0. 1UF 3
i > (SYM1 OF 2) "12
oo - PCLE T29 R2D C P<i1> C36001U; 2 ] W PAE T29 ROD P<i> P9 | per 1 p % per 1 Pl P21 o POLE T29 DPR C P<1> C360 1u; 2 POE T20 D2R P<1> iomyon
A ML9 M1 y
oo mmyPCOLE T20_R2D C N<1>  C3603 1|2 S PULE (29 R2L Nel> PER 1Ny e | Perad o PAE 129 D2RC N1> | C3643 1|2 POE 129 D2R N<1> fomow
0. 1UF o ¢ I z 0. 1UF o y
oo C3604 g EH g C3644 o
PCl E_T29_R2D C P<2> 3 1ué 2 ] . PO E T29 R2D P<o> K19 | per 2 p € | per 2 o121 . PCIE T29 DR C P<2> > 1ué 2 POE T29 D2R P<2>
~ H19 H21 y
oo mm PO E T29_R2D C N<2>  C3605 112 2 PCLE 129 R2D N2> PER 2 N L PET_2. S B 129 L2RR G Ne2s C3645 1|12 PO E T29 D2R N<2> o
0. 1UF 0 ) — 0. 1UF g ¢
oo PCLE_T29 R2D C P<3> C360016u; 2 ] W PAE T29 ROD P<3> F19 | per 5 p ol per 3 p|F21 o POLE T29 DPR C P<3> C360416u; 2 POE T20 D2R P<3> pmyon
~ D19 D21 y
oo mmyPCOLE T20_R2D C N<3>  C3607 1|2 s PULE (29 R2D Neds PER 3N T3 o PALE 129 D2R C N<3> | C3647 1|2 POE 129 D2R N<3> om.w
0. 1UF 0 ) 0. 1UF g ¢
=PP3V3_T29_RTR
B21 7 33 34 35
o ~TBTBT_VONDCD MONDOO wakerhFL_ T29 PCIE WAKE L R365L _nn—2) oow v son
10K d
A20 MONDCL
DEBUG F:r ::. |:?Tng'\/$|ifn];/vultage PERST* |~ E6 T29 RESET L am =
— . K17 - rsense| E14  T29 RSENSE
+ _TP_TBT MONOBSN ML7_| MONOBSN RBGSIE1
5 34 35 7 =PP3V3 T29 RTR DEBUG For nonitoring clock Y Jéfz/“v
A
o 65,
RrBI As|_E16 T29_RBI AS
R3690!| |'R3691 C3690i R3692! | R3623'| ['R3622 |'R3621
1Ue 3. 3K 10K 10K 10K
3. %Ié %6 3K 8% s legg‘} 13%‘7 °"15¥v °"15¥v [ Not used in host node
HELPY 101 4 CRITI CAL 2 ab5, [ |,¥6t L6t [roersT oK TP T20 POIE RESETO L .
2| |2 g OM T _TABLE 5 POE RST 1+]J92 TP T29 PCIE RESETL L .
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., T29_D2R P<0> C4 | prro_T20R P |2 PRT2 T20R Pl_C12  T29 D2R P<2>
; e 7 _T29R | _T29R |
o Bm———MP T29SNKL_M._C Nel> C3603§U; I;(g;;a §K) DP_T29SNKI_M._Nel> o0 1 o2 75 EE T29_ D2R N<O> @ | PRTO_T29R_N E wn E PRT2_T29R_N|_C10 T29_ D2R N<2> @@s 83
. , T29_LSEO<0> 6 | 129_0_LSEO 129 2 Lsed 4 T29 L SEO<2> .
1]z ° 0_ _2_ oD
e DP T20SNK1L M. C P<2> (3634 Imea 5K DP_T29SNKI_M._P<2> 50 s T29_ LSCE<0> K5 | T29_0_LSCE T29_2_Lsog| 8 T29_LSCE<2> s SYNC MASTER=K90I M_B SYNC DATE=02/ 15/ 201
0. 1UF | T32R &5 m E | LT <™
2 J— —
w0 D2 T29SNKL M. C Ne2> L2099 1] C3603?U; Forr gy 2P-T29SNKL M. N<2> oo oo v qomT29_R2D_C P<1> ALO | prr1_T20T P o PRrs 207 p| A8 T29 R2D C P<3> —— T29 Host (1 of 2
. X5R. CERM 0 75 @129 _R2D C N<1> A8 | pRT1_T29T N PRT3_T20T_N_A16  T29 R2D C N<3> oD © o2
1 2 -
E”@—M_sw_'m T29SNKI P<3> 0. 10F | 1 10% &%, DE_T29SNKI P32 w0 o 7 w129 D2R P<1> g PRT1_T29R_P %‘ g PRT3_T29R P 86 T29_D2R P<3> ame e d} Appl e Inc. 051-9058 | D
A - CEEDL 4
- DP T29SNK1I M. C N<3> C3637 1|2 ) DP_T29SNK1 M. N<3> . o 8 75 TR T29_D2R N<1> PRT1_T29R N 9 9 PRT3_T29R | T29_D2R N<3> am e e ® 6.0.0
o 0. 1UF 1 1388 & » o129 _LSEO<1> S8 | 129_1_LSEO T29_3_LsEq & T29_L SEO<3> oD NOTI CE OF PROPRI ETARY PROPERTY:
> D T29_ LSCE<1> H5 T20_1_LSCE | _T29_3_LSOF HL T29 LSOE<3> am e THE | NEGRMATI ON_CONTAI NED HEREI N | S THE
o oqary_DP_T29SNK1_AUXCH C P C3638 1|2 DP_T29SNK1_AUXCH P ;4 R FOSEOSR AGREES T3 THE FOLLOW NG
0. 1UF I 38R casan o @y 2C T29 SDA F3 [ 129 spa NOTE: All unused LSCE/ EO pairs should be aliased 1 TO M NTAIN TH S DOCUMENT | N CONFI DENCE 36 OF 109
o s DP_T29SNK1_AUXCH C N C3639 1|2 . DP_T29SNK1_AUXCH N ;o s @1 2C T29_ SCL F5 | T29_saL together. Other signals okay to float (TP/NO . |l N 1o e o o I T N WoLE R PART
0. 1UF 'l %8R cepon. IV ALL Rl GHTS RESERVED 33 OF 86
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Current

7

EDP:

=PP3V3_T29_RTR

7 33 35

CRITI CAL 135 mA (Si ngl e- Port)
=PP1V05_T29_RTR OV T_TABLE 152 mA (Dual - Port)
2100 mA (Single Port) . M | veeiro U3600 veesps | H7 C3744 1| C37431| C37451 1C3746 |1 C3747 EDP: 200 mA
2250 mA (Dual Port) H11 | yecipo T29 veeaps [ M 1}é§ - 11'~§§ - 11'~§§ — équF équF
3000 m C37001| [1C3705 [1C3706 [1C3707 [1C3708 |1C3709 HI3 | yocapo FCRGA vocss [ K &2 & & 2 BV 2 G
1opF L L Tor T Lo 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\g K11 | veeipo vocsPs 20 | 22
b T K13 | vo o vocspa_T29 | Gl2 1
m"? VCC1PO =
l l M3 xgiig VCC3P3_DP_RX1 z;
1 1 1 1 1 1 VOC3P3_DP_RX1
gl L0 LGyt Ptz PErts Prid 15 | vooueo_pe o e | 0] C37531| C37521| C37511] C3750:
BT TR TR T T TR ] Vcio-Pe 8 Vera oo [ T G AT 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 | yDD1PO_DP_TXRX C37601:
o /% — 1% =
S % S % S Go%y VN
5M M 5™ oY
L3730 = L3770
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A
1 2 PPJI;‘V'\(I)S T%?ESVIQDD"'“DPPLL R14 | yvoD1PO_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 gég%’;—
M J10 | yes vesop |_T9 405
L 312 |yss vsspp | T11 L
= J14 | yss vesop |_T15 =
L8 |vss vsspp |_T17
110 | yss vesop |_Vi7
L12 |yss vssop | WM
L14 vss vsspp | V6
N8 | yss vsspp | V8
NLO | yss vsspp | WO
NI2 |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
Bl | 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 | 16
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 vsspEe | Y20
E20 | ysspe vsspe | W8
F7_| vsspe vsspe | V20

nunbers from Vendor

sl i de (<REDACTED> power

nmeasure 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:
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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 TI CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 g : : T29BST. Y
- =PP3V3 T29 P3V3T20FET (3.3V FET I nput) —PPVI N SW T29BST SF849908 'fgffn‘;)’g ‘3‘6;‘:‘% @4. 5V Ves
- =PP3V3_T29 FET (3.3V FET Qutput) S e 13V I mout S 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL Changes fe it ed ® . PPVI N T29BST . 1 2, T29BST _BOOST
- =PP1V0O5_T29_P1VO5T29FET  (1.05V FET I nput) for gs au < o of« -NECR- - 35 29BST: Y | T29BST: Y PCMBO63T- 100V BIEED: 35" M
- =PP1VO5_T29_ FET (1. 05V FET Qutput) © T29BST: Y T29BST: Y 1271 yalt age not specified here C3180%9 1 C3180%% 1 B LRI
i - . —_ T29BST 1
Signal aliases required by this page: R3§7%9 13880 o T29BST: Y 0% W1 9BS 1§2’\95BST- v CRI TI CAL
- =T29_CLKREQ L 2R3 == ggg/}UF . R3891° o o R3889° AT29BST: Y
- =T29_RESET_L ab}zévz 2 52 200K N o|o|glalg 0 395, .5
N © N 6 9%,
?%/IBgﬁ)_t |Yonssf)r ?;n digvb)k/) thlt s ‘page':t T29BST PWREN DIV L ibg\; 1 N R CHSW_/ M:lgké’ KDFL823OL
. - u S 00s circultry. . . 402
y T29BST: Y <R1> 1o9BST EN UWWLO 25 |env uvio T29BST: Y snsil_6 2 PLACE NEAR=C3897.1:2 nm
R3881! u3890 T29BST_SNS2 895
330K LT 7 sns2| 3 Y
2% T29BST_| NTVCC 28 || Nrvee %%5 %%5%(0 N 2
zb}zyz T29BST_VSNS RCMOKL T29BST, VBNS
T29BST_PWREN_L T29BST_VC 30 lve ; %ﬁ?‘é"ngBST- Y
L8802 TRV R3895
SSMBK15ANFVAPE ol T29BST_RT 33 |rr 35 13888 137K =PP15V_T29_ REG
T29BST: vESM 36 —L—22PF 1%% — =2V e T v
N 7 & b, Vout = 18.3V
— T29BST_SS 32 |ss 2 2%; <R21>2 T29BST:. Y| | T29BST. VY| - :
" n ToOBST FBX 1 C3895 1C3897 | Max Current = 0.8A
e S[z _ : a4 e M T | T | F = 300KHz
o rs TBT_A_HV_EN J29BST: v T29BsT: v 29BST: ¥ T29BST: Y svne NO STUFF T29BSTY | " oy | T2 e | T €A =
=+ 7R§%9K2 1 C3/0%%’§UF 3¢ 24K 1 ngs%é 1 C308PE'5:9 R§58%§< 1566 1566
—— o " o —— sy _SAD_ __aD f— ‘992 [T29BST.Y | [T29BST:Y T29BST: Y
tapy 2 1500 ; ggngw T 2 ggxy Wil 638961 |€38981| |1C3899
2402 0402 4025 < (NN EIEIEIGIEIE] 0. 40;2 4.7 5:: 4.7 5:: 2 0/()():]_U':
<Re> GND _T29BST_SGND X7R-Cé ¥ 2 X7R—Cé ¥ 2 2 xgg CERM
WLO(falling) = 1.22 * (RL + R2) / R2 W RERERR W BFFES.: 35 1206 1206 0402
WLQ(rising) = WL falling) + (2uA * R1) a
Super vi sor & CLKRE | sol ati on UVLO = 4.55V (falling), 4.95 (rising) gj’;‘ﬁﬁg?a;ega‘cﬁage Vout = 1.6V * (1 + Ra / Rb) 1
p qé no XW necessary.
, =PP3V3_S0_T29PWRCTL
=PP3V3_T29 RTR s T29BST: Y
U 888 T29BST: Y
C§8100 1 a| CRITICAL ['R3807 o VBN 7 FEAPE 1R3888
Pl atform (PCl e) Reset ' %:g%z—— U3V§DOO %%Osgl t— g%%ﬁ/
24 [T =T29_RESET_ L 402 SLGAAAPO16V 2 2 1S *GZ Max Vgs: 10V 2201
o PP1VO5_T29 , T29BST_SHDN DI V.
R3803* = T29BST: Y !
10K R3887 T29BST: Y
il 330K *15 B888
Open-Drain GPI O 205, I | SSMBNS7FEAPE
T29_RESET L 2
10— TBT_SW RESET_L OV =60 me 3 20 =2 ,¥61 —Im
TBT_PWR EN 6 [N Z|S " g5
B — =T29 CLKREQ L w = L SMC DELAYED PWRGD
1 @ 1BT_CLKREQ L 8 lau 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 =
wn o
3.3V T29 Switch
U3810
, _=PP3V3_S0_P3V3T29FET TPS22924 =PP3V3_T29 FET _,
A2 Al Max Current = 2A (850
B2 VN 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 nChm Typ
@2.5V 24 nmChm Max
R3816*
9,
1
Hthbgvz
TET PWRENRC | 1, 05V T29 Switch
U3815
, =PP1V05_S0_P1VO5T29FET TPS22920 =PP1V05_T29 FET ,
A2 Al Max Current = 4A (850
S vor(2 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 nthm Typ 051- 9058
@1.05v 11.5 mthm Max -
NO_STUFF d} Appl e I nc.
C3816 1 L S 6.0.0
11L§5 _— NOTI CE OF PROPRI ETARY PROPERTY:
gii \f 2 THE | NFORMATI ON CONTAI NED HEREI N | S THE
Eyl P R ETARY PROPERTY OF APPLE | NC.
TI;{E TF‘CBESSCR AGREES TO THE FOLLOW NG 109
o NTAI N THI S DOCUMENT | N CONFI DENCE
= [N} NOTM'?‘O REPRODUCE OR COPY I T 38 O:
VAL mans resmn VPRSP 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
281mA (1000base- T , Ca 1
( ase max. power esar 1V) VDD for Card Reader |/O
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 L2 PP3V3 S3 ENET PHY XTALVDDH FERR- 600- OHM 0. 5A
M N LI NE_ W DTH-0. 4 mm
sM M N_NECK_W DTH=0. 2 mm . PP1V2 ENET_PHY AVDDL 1 2
VOLTAGE=3. 3V C3900 NI W DTREO A ]
0. 1UF M N_NECK_W DTH=0. 2 mm M
10% VOLTAGE=T. 2V
X7TR- CERM 2 C3921 ¢ 1 C3920
CRI Tl CAL 0402 0.1F —  ——4,7UF
L3905 =
FERR- 600- OHM 0. 5A - i 2 2 g CEI3TE|9§A5L
0402 603
1 Y 2 PP3V3 S3 ENET PHY BI ASVDDH FERR- 600- OHM 0. 5A
o M N_LT NE_W DTFH=0. 4 mm =
M N_NECK_W DTH=0. 2 = i )
UlpERgvgTe. 2 m * 3905 T e e PO EELL 1
0. 1UF M N_NECK_W DTH=0. 2 mm s
10% VOLTAGE=T. 2V
2 X7R CERM C3926 * 1 C3925
CRI Tl CAL 0402 0.1UF —/— ——4.7UF
L39 = ey Y
FERR- 600- OHM 0. 5A - x7R-CERW 2 2 X5R'ceRM CElsTglag?)L
0402 603
1 Y |2 PP3V3 S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
= WA BT . . Y GEHY - -
CNECK. m N PP1V2 ENET Pl PLL Y Y
VOLTAGE=3. 3V R3910* M N LT NE_W DTF-E0. 4 mm ’
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% (e S| 5| ~| ]88 | 7] & 2| s[¢ 8 &8 8 8| C3936 * 1 C3935 LR QUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1716w 116w 0. 1UF —/— ——10UF i
ME-LF M- LF ~ ~ ~ the card reader on-chip I/0
=PP3V3 SO ENETPHY ot g Soc 10% 0%
! 02, 2402 AVI VDO 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 | [ 4 S 3 0402 805
'R3942 = = o5 @ 4 7 —  =PP3V3RIVB ENET LR QUT 4
C3950 e = N~ g o =
0. 1UF s Current uox 1
o1 16 (om—PCLE_ENET _D2R N 1|2 WY Limiting 5 B =
5 402 Resi st or a
10% Uu3900 PP3V3R1V8 ENET LR OUT REG
odev. C3951 ENET_VMAI N _PRSNT 5% [VVAI N_PRSNT (1 Py BCMB7765B0 TROO_P| 40 ENET MDI_P<0> a7 02 MAKE_BASE-TRUE
POl E ENET D2R P 0402 ?‘Ilu; QFN-8X8 TRDO_N|_4L ENET MDI__N<O> 37 82 MNLLLNE WOTH=O. 3
Ny T REGCY m
81 16 (OO} | s1| PCIE ENET D2R C N & 27 |PCIE TXD N TRDL_P| 44 ENET_MDI_P<1> . . VOLTAGET. BY
o= - TXD_| —
10% s1| PCIE ENET D2R C P - 28 |PCI E_TXD_P TRD1_N|_43 ENET MDI_N<1> a7 82 1 C3970 1. C3971 1 C3972
C3955 &M TRO2_PlL 40 ENET M P> 57 02 270 ——o 1k —Lo01n
1 — . . .
0402 s1| POIE ENET R2D P - 3 |PCIE_RXD_P 10% —— 10% —— 10%
s | Bl PO E ENET RPD N - 34 |[PCI E_RXD_N TROD2_ N7 ENET_MD_De2> 37 82 5% eV 10V
51 16 )—PCOLE_ENET_R2D C P 1]z - b TRD3_P|_50 ENET p<3> 47 2 2 X5R CERM 2 cerm 2 xR cerw
) N PCl E_CLK100M ENET P 3L |PCIE_REFCLK_P TRDB_N|_42 ENET_MDI_N<3> a7 82
o C3956 - - - |
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
51 16 [T d 82 30 [TR)- - RS (1PD) 2 GPI O 1/ LR OUT|8 -
R3943 % 16 (0T} ENET CLKREQ L - 1ZCLKREQ (o GPl O_2/ MEDI A_SENSE| 2 - ENET MEDI A SENSE oo 2
0 X7R- CERM NOTE: Programmabl e pul | - up/ down
=ENET WAKE L 1 2 0402 ENET WAKE R L 3 KE*
24 (0T} - N = VA (o0 (1m0 SD_DETECT|gL - SDOONN DETECT L o~
(See note) 1/ 16W SD_DETECT can only be used active | ow due to errata.
£ NK&F 30 24 (TR ENET _LOW PWR - 4 ILOW PWR (1 PD) (1PY CR_ 26 o= SDCONN_CVD ) 30 2
- Kl 21 SDOONN_CLK
Mist isolate from PCle WAKE# i f PHY | BOVG7765 SNB ALK g ©lsvB OK cRQA - 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 ation suggested. BCMB7765 SCLK 66 K SPDLOOOLED* CR DATAL| 24 gy SDOONN_DATA<1> D o2
If PHY is always powered then alias = —"‘—77 M SO ™ SQCL”EEDATA CR DATA2| 2 g SDCONN_DATA<2> & » v
BOVB7765, - e
=ENET_WAKE_L to PCl E_WAKE L.  aoME7765 MRl oo Ll e s CR DATA3| 22 gy SDOONN_DATA<3> oo e
36 - = 51SO] 2 CR DATAY] 52 _ g SDCONN_DATA<4> a * o
25 _BOVB7765 CS L @mp—0|CS*/ EECLK w oy
5 CR_DATAS = SDCONN_DATA<5> &> =
TP _BOMB7765 SPDIOOLED L - 2 |SPD10OLED*/ SERI AL_DO (o) @ CR_DATA6| % _ SDCONN DATA<G> CBD 0 °2
TP _BCMB7765 TRAFFICLED L &= 67 |ITRAFFI CLED*/ SERIAL_DI (o) - CR_DATA7|_55 _ ol SDOONN_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.
- o % |CR.LED*/CRBUS PURL 50 g ENET CR PWREN oD Control signal to light LED or control SD bus power.
NC 322 {XTALO < R[5 g SDCONN_ WP am
BCV67765 RDAC - 38 |RDAC SR DI SABLE| 68 g BDM67765 SR DI SABLE R3980 1K LAAAZ
i THRM_PAD - il 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% BCMB7765 su i - -
pports both active-levels for Wp.
info as well as code for Bonjour proxy. it = 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
35 _BOVB7765 SCLK - 2 |sck T SIL g BCV67765 MOSI 6
SYNC_MASTER=J31 M.B SYNC_DATE=06/ 15/ 2011]
36 _BOMB7765 CS L > 4 dcs I'P!!& e
8 o BCVB7765 M SO
L s v - * ETHERNET PHY ( CAESAR |V)
NOSTUFF
L3 gRESET* R3990 'R3997 051- 9058 D
G\D 4. 7K 4.7K Appl e I nc.
= 5% 5%
o o = §.0.0
2402 242 ) NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Pull-down on SO plus internal pull-ups on THE | NEQRVATI ON AlNED HEREI N | S THE
other 3 SPI pins configures ENET for the ?yﬁbgééwsmpgégﬁngépkatéﬁm
L Atmel AT45DB011D (1Mbit) ROM If a different | TO MAINTAIN TH S DOCUMENT | N OONEI DENCE 39 OF 109
ROM i s used then the straps nust change. Il NOT TO REPRODUCE OR COPY I T
NOTE: ENETM requires S| pul | -down instead of SO ':'V /’;‘E’I ;0;;\5’%;8?;\;;&' SHIT IN WHOLE OR PART 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

%%%eo:; T T

OM T_TABLE
CRI Tl CAL
T4000
o2 seq@y—ENET P<0> 1 SM 12, ENETCONN P<0>
. ENET N<O> 2 Lo 11 o ENETCONN N<O>
o @S 0 == - CONN_N<0 CRI T1 CAL
3 10 ENET_CTAPO RJ% 210'\%(7) 3
™>—> F- RT-TH
TLA- 6T213HF s
4 9 ENET_CTAP1 j}
o2 seq@y—ENET P<1> 5 8 o ENETCONN P<1> o
o2 seq@y—ENET N<1> 6 7 s ENETCONN N<1> | s 8
O\/Ie RX : o
BRIAP AL 1o
o
T4001 Lo
02 sy ENET P<3> 1 SM 12 o ENETCONN P<3> J oo
ENET N<3> 2 % b 11 o ENETCONN N<3> | n
82 36@ )
3 10 ENET_CTAP2 p
X —>
TLA- 6T213HF 514- 0636
4 9 ENET_CTAP3
o2 seq@y—ENET N<2> 5 L@ 8 o ENETCONN N<2b
02 sy ENET P<2> 6 7 ENETCONN P<2p

<— RX

Transforners shoul d be

mrrored on opposite R4000!| R4001!| |'R4002 [*R4003
si des of the board 7§/0 7S§/° Z% Z% ORI TI CAL
1 1 16! 16

LSO A IR LR i 4008

ENET_BOB _SM TH_CAP 1|2

M NERERR- BTFES: 85™n %IO%/;

K
56"
PART NUVBER qQry 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.
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=PP3V3 FW FWPHY 738 39 40
138 mA
1 L4130
= 120- OHW 0. 3A- EM
114 m Firewre PHY PP3V3_FW FWPHY VDDA LYY YL
P enes §
55
C4130 * C4131 : C4132 3| vmeEEE
1UF —— 1UF —— 1UF ——
100 —— 1006 —— 10%
69V 69V 69V
CERM 2 CERM 2 CERM 2
403 403 403
L 0 . L4135
- 20- OHMVH 0. 3A- EM = 120- OHW 0. 3A- EM
30 7 _=PP1VO_FW FWPHY 1
17 P YN
135 mA 1 Y Y Y \ 2 PP1VO_FW FWPHY AVDD ) 25 mA PCl e SerDes mA PCle SerDes ) Pﬁ?,"i Fv[\rlng :-h“(’MVPZS N 5
0402-LF M N-RECK-W DTHE. 3 M M NREGCW DTHEG. 2 W 0402-LF
vamaeEL oV 1 C4110 14111 C4135 1 C4136 3| VTR
1UF — 1uF 1UF —— 1UF
10% — 10% 10% — 100
e 2 G i 2 e
405 405 203 203
110 mA Digital Core OnAVRegP\/:R )
1 4101 1.C4102 1 C4106 C4141 1 1 C4140
1UF — 1uF —L1uF 0. 108 1F
Y S v Y v, Y
Cerna Cerna Cerna ceRv Cern
405 405 405 203 405
PLACEMENT_NOTE=Pl ace C4170 cl ose to U1400
PLACEMENT_NOTE=P| ace C4171 cl ose to U1400
Aol s o 5 4170
2| a| 8| 3] o 8 2| 2| o| 2| 2| 2| 3| o|d|e|d|=la]F e F|s|sla] 43| e|s g ‘P PAEFWRDCN am e n
0.1UF || 10% 16v 7R cermosoz
DOL0 < VD33 ——— ~VDDH— ~VP~ VP25 VREG PWR CA171 .|| POUEFWRDCP ame e
NC B13 |ATBUSB CRIO'\rAI T PCl E_RXDON|_N8 - PCl E FW R2D N 0.10F || 10% 16v x7r cervoao2
CAL N7 51 PCIE FWR2D P
NCx—AL2_IATBUSH PCl E_RXDOP =
NCx—ALL IATBUSN L4100 PCIE_TXDON "5 g o POE FWORR C N CAL175 .|| POE FWD2R N oD o
FW643E PCI E_TXDOP| ™ o o POE FWD2R C P 0. 1UF || 100 16v x7r cermos02
o =FW PHY DSO - F12 [DSO (1PD) NT-2 - g [ 4176 :||: PoEFWDRREP oo 16 0
0 y—=FW PHY DS1 -2 DS1 (I PD) NT-3 REFCLKNL_N PCl E_CLK100M FW N 1681 0. 1UF || 100 16v x7r cermos02
0 [r—=FWPHY DS2 =p—=12DS2 (1PD) NT-4 PCl BXPRESS PHY REFCLKP| tuo PCIE_CLK100M FW P om FLASSENI-NSTESR Sc8 7R & ose 1o Uiiss
o2 10ggry—EWPO_TPA N @ [TPAON e €L |
o 40 FW PO _TPA P 2 [TPAOP NT-21 (1PY TOK| 1 qu TP FVG43 TCK .
FWP1 TPA N BS_ITPAIN
82 oy A NT-20 (I PU) TDI [ N2 TP _FW43 TDI _
o 40 FWP1_TPA P 25 _[TPALP TEST CONTROLLER El PgT " f o V643 T0O ° =PP3V3_FW FWPHY 738 39 40
FW P2 TPA N 83 [TPA2N -
0By EWP2 TPAN gy B NT-18 (1 PU) TVS| ™ TP_FV643 TNVS
w0 FWP2 TPA P A3 ITPA2P 1394 PHY (P ha ° Fw643_LDO
- FW PO _TPB N 59 |TPBON NT-19 (1PU) TRST* (Nt g FW643 TRST L R4165* 'R4166
NP0 TPB N gy 0 -
a2 40 FWPO TPB P £9_[TPBOP 10K 10K
02 40 Bry—FWPL TPBN gy 5 ITPBIN (D) 1116w il 16w
0 a0 FULPLTPEP 2 TPB1P NT-10 (1PD) \WAKE* @ g =FWPME L — wt,[ ],
10 _=PPVP_FW PHY CPS “© o b —{TPB2N FIXMEN! - TYPO I N SYMBOL REGOTL REGOLT[ D12 g  FW43 REGCTL
o0y FWP! -— ITPB2P POAER MANAGENENT VAUX_DETECT| EL__ o,  FW643 VAUX DETECT
R4160* 40. EW PO_TPBI B7_[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 B11 |Ro e LF
2 DETECT:
FV643 TPCPS 220 [TPCPS NT-16 (1PD) SC FOLK| @ TP FV643 SO FOLK W TH PLUG DETECT
- Gate CLKREQ# based on PHY power
TP FW643 NAND TREE i |NAND TREE  NT- oUT salF NT-14 (I PD) SCIFDAINL G o TP_FW643 SCl FDAI N L TP or NG Py
4150 R4150 F\643 REXT Ty M ) NT-17 SCIFDOUT| M g TP FV643 SO FDOUT =
225F 412 NOTE: NT-xx notes show NT-15 (IPD) SOIFMO| ™ g TP FW43 SOFMC W THOUT PLUG DETECT:
1|2 o FW CLK24P576M XO LAAN 2 FW CLK24P576M XO R -2 o T Aias both signals to d _ i
NAND tree order. ias bo signals to drop prefix
5! CRITI CAL % FWCLK2APS7T6M XI g @3 IXI NT-9
9% 1/16W
50V . Y4150 M- LF
CERM 402 TP_FWs43_SE - M3 |SE (1| PD)
o0a02  NC| 24, 576MZ R41611 'R4170 TP Fv643 SM - s (1PD) SERI AL EEPROM NT-7 SCL| M2 gy FW643 SO
SM 3. 2X2. SMM 2 94K 101 6 SM (I PD) NT-6 SI M1 o o TP FW43 SDA s
4151 . * % Ton TP _FWs43 MODE A -2 |MODE_ A (1PD) NT-1 il
12le:2 Lasw yaew TP_FW643 CE -2 [CE (1PD)
o 4022 2402 s _TP_FW643 FW620 L DL2[FW620* (1 PU) M SCELLANEOUS
% TP_FW643 JASI EN L JJASI_EN(IPD) NT-11
cERM s _TP_FW643 AVREG A0 JAVREG CHI P RESET NT-5 PERST*|yM &  FWRESET L am
0402 _— e »—— =
= s _TP_FW643 VBUF 3 \VBUF
FW643 PU RST L - FE3QFWRESET* (I PU) NT-8 'R4163
10K
B s _TP_FV64 1 L 212 [oCR CTL_V10 %
RA162 14162 NCx—213 [OCR CTL_V12 (Reser ved) MELF
470K 0. 330F ss VREG VSS :
1/ 16W 9% =
M:;"ggz SEoM XSR 8| 3| 5| 8 g bt il ] I e e E 3| 858 g I e E| 8 ; 315l 3 g MR 5 g

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

FireWre LLC PHY ( FW543E)

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

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI 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 41 OF 109
I'l NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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 I nput) Q4260 CRITICAL
- =PPBUS_FW FET (FW VP FET Qutput) EDCB38P G F4260 CRITI CAL
- =PP3V3_FW P3V3FWFET (3.3V FET I nput) B L a 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_FWATEVG 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 I-B} 262
- SFWPME L R4263* =
i i ded by thi : 10 D,
BOM opti ons provide y this page: 1/123/3 S
L) i
EFWPORT_FASTCFE_L
1
R4261 . .
. 470K Supervi sor & CLKREQ# | sol ati on
S o
'_ %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
SSMBK15AMFVAPE '; CA261 : VDD 100K
25V
VESM 0.1UF —— X5R 2 u4290 e
1 19% 2 =FW RESET_L 402 SLGAAPO16V , 02
" 20 2 =PP1V0 FW FWPHY 738
17 sk 02 2 2
RA283
D FUPORT PVR EN 10K
40 5%
1/ 16w
= M- LF
= 402
] FW RESET R L * PULRESET_L D >
DLY = 60 ms +/ - 20%
a0 20 [TR)—FEW PVR EN =FW CLKREQ L ey B
1o QW CLKREQ L 7 — FWCLKREQ PHY L
; VAKE_BASE=TRUE
Pul | -up provided by another page.
; _=PP1V05 SO FWPWRCTL . .
FireWre Port 5K Pull-Down Detect =
1
R42715K Al 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.
402 , .
3.3V FW Swi tch
FW PWR EN L
S CRITICAL 'R4270 R4271° , _=PP3V3 FW P3V3FWFET TPS22924 =PP3V3 FW FET
D 330K 56K FW 5KPD DET L 2 AL EDP = 0. 14A (850)
275 % 3% VAKE_BASE=TRUE w VN vour( [
[ DVB53DOUV et et
. ||< SOT- 563 , 402 402 , 3 CRI TI CAL 4201« o CRI Tl CAL w201 & U4202
2 20 [IR-—FW EN z 1 FW 5KPD DET_RC o~ ° ngzszgouv TUF —— N e )
% SOT- 563 i‘i“g S 3 Par t TPS22924C
CRITICAL 3 s CRITI CAL C4270 4 oy X
s 270 Q p 270 0. 1UF Type Load Switch
BCB47COXVETXG 5 FWDET_M RROR 2 BCB47CDXVETXG 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
RA272° R4273* w202,
1K 12K ; _=PP1V05 FW P1VOFWFET SSPQ F:\‘P%IVNOES FW FET
116w 116w ~2 AL M N:NECK:vaUr 0%
vl vl 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—FWPL 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 .
When PHY is powered, FW5KPD DET_L acts as |egacy PME# signal. £
40 38 7 =PP3V3 FW FWPHY Dual - pur pose out put:
9 1) 5K Pul | -down Detect when FWPWR EN is |ow
. . ||| @ Fv643 WAKE# (PME#) when PHY is powered.
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 % SOT- 563
1
0 03217LJE ¢ ISYI\C VASTER=K90I _M.B SYNC DATE=06/ 23/ 2011
D S
16V . .
- xr ceRa 2 FireWre Port & PHY Power
=FWPME L — s FV643 WAKE L 2 |G |'<' 4
.o 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
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 42 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
TEXT NOTE FOR 3.3V RAIL CURRENT CHANGED TO EDP NUMBER. |V ALL R GHTS RESERVED 39 OF 86
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Page Not es FW643 TPCPS Leakage Protection Unused FireWre Ports FireWre PHY Config Straps
Po‘ﬁi:__’vil ::3\725 riqul red by this page: FW643 has internal |eakage path from TPCPS pin to VDD33. Di sabl ed per LSI instructions Configures PHY for:
T - FET bl ocks current to TPCPS until VDD33 is powered. (Al unused port signals TP/ NC) - Port "1" Bilingual (1394B)
- =PPVP_FW PHY_CPS FET (From Port)
- =PPVP_FW PHY_CPS (To PHY) 40 39 38 7 _=PP3V3 FW FWPHY
- =PP3V3_FW FWPHY
- =PPSV3_SO_FWATEVG 5 FW PO_TPBI AS — NC FVo TPBIAS
: : : . . ™ —— WAKE_BASESTRUE NO_TEST=TRUE R4382* 'R4380
Signal aliases required by this page: . FW PO TPA P __ NC FVO TPAP . 10K 10K
L e FW PO TPA N — mhﬁiﬁ:?;m T 8w Faow
i 'valzxfg; ; _=PPVP_EW PHY CPS FET PPVP_FW CPS D =S WO TESTETRE Yk, [ ], 46
- = ™M N_LI NE_W DTH=0. 4 mm
v ! " a FWPO TPB P — NC FW_TPBP
NOTE: This page is expected to contain From Port ﬁzﬁ}gﬁigﬁgu 2 mm o » D = MAKE_BASE=TRUE NO_TEST=TRUE ° NivE\P&Eﬂ)E — =FWPHY DSO oD =
the necessarAy aliases to mas the RA311} —_  =PPVP_FW PHY CPS - 52 38 FW PO TPB N = ml\ﬁ BFAvsg:TTmFEN R 6 EWPHY DSL — —FWPHY DSL i,
FireWre TPA/TPB pairs to their — - - NAKE_BASE=TRUE — oD
470K To FW64
appropriate connectors and/or to 5% o Fv64s a8 [Ty—EW P2_TPBI AS — NC FW_TPBI AS 6 FWPHY _DS2 — =FW PHY DS2 oo
. . 1/ 16W = MAKE_BASE=TRUE NO_TEST=TRUE MAKE_BASE=TRUE —
properly terminate unused signals. M:;.E; ) . FW P2 TPA P — NC FW TPAP . ‘ra381
X - X R D —— NAKE_BASE=TRUE NG_TEST=TRUE
BOM opt i ons provided by this page: CPS EN L DIV 1 FW P2 TPA N — NC FW2 TPAN N 10K
( NONE) D —— WAKE BASESTRUE NG TEST=TRUE 1%
soq@yFW P2 TPB P — NC FW TPBP N 1w
1394b inpl enentation based on Appl e R4312% = MAKE_BASE=TRUE NO_TEST=TRUE 5402
FireWre Design CGuide (FWG 0.6, 5/14/03) [a:imY FWP2 TPB N — NC FW2 TPBN 6
—— NAKE_BASE=TRUE NG_TEST=TRUE
40 39 38 7 _=PP3V3 FW FWPHY
CRI Tl CAL
Term nati on Cabl e Power L4310
)y ’ _ FERR- 250- OHM Note: Trace PPVP_FWPORT1 nust handle up to 5A
Place close to FireWre PHY , =PPVP FWPORT1
4 1 2 __PPVP_FWPORT1 F
% MEyEWPL TPBIAS M M NREGW BTG 35
1 4314 VOLTAGE=33V
—— 0. 01UF
— 10%
1 C4360 2 0%
0. 33UF 402
0%, (EW PORT1_TPA_P)
2 iR (EW PORT1_TPA_N) =
= "Snapback" & "Late VG' Protection PORT 1
SI GNAL_MODEL-ENPTY T 20 7_=PP3V3 SO _FWATEVG BI LI NGUAL
1?(?3260 R4366%1 PLACE_NEAR=U4350. 1: 2 R T CAL
1% 10 - m J4310
Laew Lasw J 1394B- M7
F- RT- TH
2402 022 v, w350 (EW PORT1_TPB_N) 1L 5P PR e
— FWPORT1_TPA P g = ==
o2 o (Ery—FWPL TPA P = AKE_BASETTRE 0402 TPD4S1394 (EW PORT1_BREF) ° ? ToB<Re QuTPUT
62 38, FWP1_TPA N — FWPORT1_TPA N TP_FWATEVG VCLMP 3 vewe e D1+| 8 (EW PORT1_TPB_P) 2 | TPBY 4 VP e
o o)
=R oL O |
52 s¢Ery—EW PL TPB P — FWPORT1_TPB P 39(OT}—EVPORT_PVR_EN, o 4 |FWPVWR_EN B
AW poRTL ToE CRITICAL D2+ ° NCX—————0sane|
o @ FNPLTPB N ey e R4350* D D2-| 8 ::ﬂ,\?\pmﬂ oA N : e L v -
SI GNAL_MODEL=ENPTY 100K ' —TPA_| o PA
'R4362 RA363* 5% FW PORT1_AREF s o INPUT
1/ 16W TPA+ | TP/
?g. 2 56.13n W LE (PINS 5/6 AND 7/8 ARE (EW PORT1_TPA P) ‘lo *é AR rone
1/16W #11&\;\/ 2 SWAPPED FOR BETTER ROUTI NG
V- LF - 10
2402 4022 PLACE_NEAR=J4310. 5: 2 nm 11
EW PORT1_TPB C 1 C4319 * . ©lcusss
= 0. 1uF —— 20| ap
% =T 13
1 R4364* R 2 — O,
C4364 4 99K 603-1
—— 220PF e (FW PORTL_TPB_P) A =  514S0605
2 25% Wiy (EW PORT1_TPB N) R4319 .
Sa5, ERM 402 , = = - M AREF needs to be isolated fromall
?/usw 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
051-9058 | D
d} Appl e I nc. m
S 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI 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

« PP5V_SW QDD
1 2]k I_K’_lg RE?:%W DrH=0. 4
R4596! C4595 1 AWmerIVE
10%1% 0. 0681k, —— To w0« SATA_ODD R2D P 04502&}1 2 ooceme SATA ODD R2D G P 10 00
Note: 3.3V nust be SO if 5V is S3 or S5 to HF%b X5R- GERM 2 14500 ! )
ensure the drive is unpowered in S3/S5. 2 RA595 CA596 54 F_ZST-_%MM w s SATA_ODD R2D N CA5201 || 2 covome SATA ODD R2D C N ) o
TOOK 0. 01UF N 1 0. OIUF | [T0% 16%X/R-
$_ODD PVWR EN LS5V L 1AAA 2 ODbD_PWR_SS 1|2 210 O3
=PP3V3_SO_ODD Sy ISl\’? ro o2 -
-=PP3V3 S0 CDD Q4596 |0k 0% XTE, CERM e[o ol h
SSMBN37EEAPE 10 9
RA597! SOT563 | Kh 1212 Tz -
Took = ]2 %13 -
1 %‘7 2[ef—s 6] 2 915
b, T 0 O ATA, 2R C N CA45261 |2 sovaome ATA, D2R_N 1o w0
L . % 16X7R-
aDD_PVR_EN | CRITICAL
51650616 = s SATA ODD 2R C P CA5251 || 2 cowome  SATA ODD D2R P e
596 | bS U. OTUF | [T0% 16X/~
R
sors63 | Kh
==
Faal SATA OOB Conpar at or
Not es:
1 oDbD PVR EN L OOBD2R was OOB_TEMP, from SSD, to SMC
1 Not e: | ndicates disc presence. OOBR2D was TEMP_CTL, from SMC, to SSD
== , _=PP3V3_S0_SMC
SATA HDD Connect or ( CGen 3) «+ _=PP1V5_SO_RDRVR 1 CA380 'R4585
'R4581 'R4583 2 %%"g@’w Tiow
100K 49.9K T
L4500 402 202
FERR- 70- OHM aA ’ ’ SSD_COBIVOREF 3 R4586
. . PP5V HDD ELT 1 =PP5V_S0_HDD , R34538K2 1A Q0 2 D_OOBDZR L w0
. 5%
LG o e =PP3V3 SO HDD » m—SSD COBIPR FTL_L LAANZ SSD_OCBIPR R L1 e
- = 5% 9 402
. 1716w N
CAB37 | CA538 | GAB02 SATA Redri ver Moh" R4o84 |1 ca584
i i{?cem /OCERM g\n 1R4538 Internal ly PD ~150K 1l%16W FF
J 1306% J 36 ?fls Wite: 0xB6 Read: OXB7 L o2" 2 ggﬂ
'\mTUFF '\mTUFF PLACE NEAR=L4500. 1: 2MV PLACE_NEAR=L4500. 2: 2MM 40'2L¥v
- - - - 2 = =
ADDRL ADDO Address (R'W
PLAGE NEAREJ4501. 7: 10MY
e S P
L L 0x96/ 0x97 w7 =PP1V5 4
& SSD OOBRPD L RA537, 2 SMC_SSD_OOBR2D L o
= 253 NN o rmew e i -o=—) L H 0x98/ 0x99 R4513*
L4539 H L 0xB6/ 0xB7 2R
- SSD_OOBD2R L 1 SSD_OOBD2R FTL_L BV
- C350-OFRT 07 H H 0xB8/ 0xB9 %}15}2@’
< SYS LED ANCDE R R4531 Y ANODE 2
LAt =ED < - SATARDRVR_| 2C_ADDRO "
0061531 1_L SATARDRVR | 2C _ADDRI “
o E%Z w1 _=PP1V5_SO_RDRVR w+ _=PP1V5_SO_RDRVR
Rl rcam14 4510 7 Gists & Gasa7 Pacomen note T T T T T )
I R_RX_QUT oo ¢ e R451O1 2 E’é;l p g{é’) "It is critical that these two should be near '
) ] g FaGpCERM I to ULBOO pin AML and AMB. '
J4501 D2R Passi ve DeEn’phaSl S Nél 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
54722- 0224 -
'%: r22-92 VALUE: 4.5 DB TUFF hs
1 S 2 R4536,; 2 aovaoTRE -
3 2 68 T — VV\\mrmowr 7ot PLACE_ NEARSULBOD, AML: SVM
5 00 6 & vabp 04536 GND_VOI D=TRUE
0 o . - 2 s SATA HDD D2R C P 1|2 covaome .0 SATA HDD 2R RC P CA5161 |2 ceweme .| SATA HDD D2R RDRIN P X orour p . CA5181 2
; 00 ?0 QOVAD! gy : 5. OPF o201 [+ 0.17F 6 0. OTUF | [Fo% towrm carer < SATA HOD 2R R = 0. OTUF H L SAIAHD 2R P oD o
0o
1[5 {12 anvan] o s s SATA HDD D2R C N CA535 1|2 aowome e SATA HDD D2R RC N CA5151 |2 sewome | SATA HDD D2R RDRIN N o SATA HDD D2R RoRoUT N CAS171 )2 SATA_HDD D2R N 1o w0
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7 _=PP5V_S3 USB

USB Port Power Sw tch
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a2 PPSV_S3 USB B ILIM

USB Port B (Back Port)
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a1 7=PP5V_S3 IR

| R SUPPORT
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4/ SCLK I NT2/ PO.
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17 o o PM_CLKRUN_L (o @—CL1L PCOCLKRUN* ANog| BS o, SMC ADCB am «
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6 KE, L B12 |pks Al N11| A6 1 N BrD a6
AN CL o SMC ADCI2 ~ ~~~~~~  mee
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w0 s @—USB_SMC P =12 |USBODP wrsooPy/ Phve| HIO g, SMC BATLOW L o s 7
NOTE:
SMS Interrupt can be active high or |ow, renane net accordingly.
If SMS interrupt is not used, pull up to SMCrail.
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. EAN 1_CTL — FAN 1_CTL 0 %02
1 —AREBASES o 15 > SPL_SMC_MOSI 1 2 M.B_MOSI o o
= s FAN 1 TA — FAN 1 TA /\éy\/ R5023 PLACE_NEAR=U6100. 5: 1MV
=TRKE-BASES 1o §<° NO STUFF
s _ENET_ASF_GPI — ENET_ASF_GPI o 1 y—SPL_SMC_CLK 402 1ANAN2 ___SPI_MB CLK o e
. . - | = 5% PLACE_NI =U6100. 6: 1MM
SMC Crystal Circuit - SM MPMD LED PR NG S MIVD LED PR NO STUFF R5024 b&gg\g
SMC USB O ock require these crystal Not e: s SMC MPMB LED CHG = N& SM. MPMG LED CHG o4 Ey—SPl_SMC CS L LAAAZ o SPL_MB CS_L oD + s o
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz ADC10 and ADCl11 are shared s _SYS _TDM ONEW RE = NAN&E%BYS TDM_ONEW RE 1 51@\'4/ -
with conparators on Stack Board. = SMC_O0B1 RX_L — SVE SSD 2R L . hos
R5010 s SMC OOB1_TX L = SMC SSD_OOBR2D L " Not es:
_ . ZCHGR A — "oV B . OCBDZR was OOB_TEMP, from SSD, to SMC _
w XTAL (A SMC XTAL_R ° - S o0 0 OOBR2D was TEMP_CTL, from SMC, to SSD s =PP3VE S5 SMC
e s _HI SI DE_| SENSE_OC — NC HI SIDE | SENSE OC
1 Y5010 s SMBUS SMC 4 ASF SCL . NC SMBUS SMC 4 ASF SCL s 16 15 SMC_ONOFE_L R5070 10K 1 2
12. 000MHZ: 30PPM 10PF = WARE BASESTRUE 23 PONRCN L 0770 1ok V\\ 5w mrrow—w—zor
s _SMC EXTAL ) 1ML 3 ASMW SC:IVIlZ Eng Pkg Suppor t - Zi SMC LI D 071 1OOK1,\N\/2 5% 17 20W M- 20T
! Not & 1 _BDV_BKL_PWM — NC BDV_BKL PWM s ass SMC TX_L 5073 10K 1 p % I720W 5’; 20T
NC : = -_BASE= SMC_RX_L 5074 100K 1 2 5% 720W 20T
Pul | - f SMC_PME_S4_DARK L — 47 45 6 T
1C5010 CRITI CAL 105011 a:Je i:ppag;% Cron1sy _ s SMC PVE_S4 DARK L SDOONN STATE CHANGE SMC 24 20 . PP1V2_S5_SMC VDDC o ~SMC_DEBUGPRT TX L_Rb075 10K VNV 5T zow W20t
— 1gPF — 1gPF ' » SMC SOl L — SMC WAKE SCI L i 45 2 _SMC_DEBUGPRT_RX_L 100K 1 NAl72 57 120w t’M_F 20T
-_| = 5% 17 20W 20T
2 535, CERM 2 got, cerM = SMC T25 EN L — NC SMC 125 EN L 1R5099 v s SNC_TNB RRU 77 10K 1 \AA2 o T row—w—ror
—_BASE= 0, i a5 s SMC_TDO R5078 10K 1 N2
. .+ SMC 1R RX_OUT_RC — NC SMC IR RX_QUT_RC AT w450 SMC_TDI RE0 79 TOK 1 \\n72_ oo 1720w W 20T
J_ = RESRSESTRE 2%‘& w45 SMC TCOK 5080 10K 1 \/\A72 o0 1720w e 20T
w o _SMNC ADC23 o SMC BIL BUTTON L RDOBI 10K 1 \)\\2 2% VZ0W W 20T
) 12 SMC_PACKAGE: ENG o 40 15 _SMC_BC ACOK D087 470K 1 \\n/z o0 2w VF 20T
v —PM CLK3IK SUSCLK R1IAAA 2 SVC CLK3IK oy s - =PPVCCI O SO_SMC — < _SMC S5 PWRGD VIN R509Z 100K 1 n\A72 >0 7207 V20T
PLACE_NEAR=U1800. N14: 5MM 5% 1/ W M- 201 5% 1720W M- 20T
4 20 22 MEM EVENT_L R5014 10K 1 I ——
o s RMT R5017 100K 1 \\A2 5%
. s CPU_THRMIRI P_3V3 LANN 2o 2O 20T
. . » _SMC_ROVBOOT
S4 HPD SMC Wake Source System (Sl eep) LED G rcuit .
s SMC VCCI O CPU DI V2 Il?E)OSS
!
, =PP5V YSLED Sow
2201
R5031*| |*R5030 wo SMCTHRMRIP | RS086 10K a,,\p2 o o o o
1548 17 R5085 10k ’
=PP3V3_S4 SMC 1/5221%30 %%5 s s 7 SMC ADAPTER EN A5 zow— 2ot
2%\/ %iuw 15 5 2 SMC DELAYED PVRGD R5091 100K ANt oow— ot
'R5020 2| |2 %
100K SYS LED LLIM i KESRC EN R5090 100K 1 A np 2
20w BATLQA# | SOI atl on e 50 17 20W  MF 201
2 1 —
SYS_LED L_VDIV . pPaVa WAN
CRITI CAL SMC_DP_HPD_L @D =
6020 R5032* - —=PP3V3 S5 SMBATLOW —=PP3V3_SUS SMC. e WFI_EVENT L R5089 10K 1app 2 |
SSVBK15AMEVAPE | F4 1478 6] 5| 4] CRITICAL S HEOW A
VESM IK—'-' v ig"%\; b L B E %ﬁ&w R5£)0%(|)<1 CRIO-ZSA L 'SYNC MASTER=YONAS J30 SYNC._DATE=01/ 02/ 201
=PP3V3_S4 SMC o sor-se3 1280 SSMBKL5AMEVAPE SMC Support
SYS LED L 7 2 Ve 5
a @ N Lz e Inc 051- 9058 | D
s 15 > SMC_BATLOWN L o2 [» PM BATLONL  ymy s App .
s G c L ~ o 6.0.0
1 2 3 Internal 20K pull-up on NOTI CE OF PROPRI ETARY PROPERTY:
R5041 PM BATLOW L in PCH. THE | NFORMATI ON CONTAI NED HEREI N | S THE
LA S RREED 15 T Fi LS e
- > SVC_SYS LED [ svs Lep anDE gy 1ty NOSTUFF | oo weaoece |50 OF 109
40% 11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
1V ALL RI GHTS RESERVED 46 O: 86
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LPC+SPI Connect or

CRI TI CAL
LPCPLUS_CONN: YES
J5100

55909- 0374
M ST-SM

402

; _=PP3V3_S5_LPCPLUS L) s
+ _=PP5V_S0_LPCPLUS ~
1 00 - LPC CLK33M LPCPLUS Yan i GEZED
51 45 16 5Py LPC AD<0> E1 I LPC AD<2> B 6 16 45 81
51 45 16 5 CEy—LPC AD<1> sl ofe LPC AD<3> B 6 16 45 81
7 O C 8
76 (TEy—SPL_ALT MoSI - ol 5 o - SPI ROM USE_ M.B oD ¢ 10 56
a7 SPI_ALT M SO - 11 12 P SPI_ALT CLK 6 47
< = 0 O o= Yanu|
o1 45 16 o [Ty—LPC FRAME L - 13 5 o - SPI_ALT CS L ams v
4517 6 ¢OOT}—PM CLKRUN L - 5l 5 o LPC SERI RQ B 6 1645
46 45 6 SMC_TMS - 17 00 18 - LPC PWRDWN L Yan R
246 LPCPLUS RESET L - 19] 5 o2 - SMe TDI @D ¢ 45 4
46 45 0 GoOT}—SMC TDO - 2l 5 o2 - SMC TCK {ooTy © 45 46
TP _SMC TRST L - 23 24 - SMC RESET L 45 46 64
- 0 O - oD
TP _SMC MD1 - 25 00 26 - SMC_ROVBOOT oo
46 45 0 [TR)—SMC TX L - 216 o2 - SMC RX L oo © 45 40
20 5 o4 - LPCPLUS GPI O @ s
33\ 34
N4
516S0573
SPI_ALT M SO 6 a7
SPI_ALT MOSI 6 a7
SPI_ALT CLK 6 a7
SPI_ALT CS L 6 a7
LPcrLUS_ R vES LPCPLUS_R YES LPCPLUS_R YES LPCPLUS_R YES
1 1 1 1
R5128 R5127 R5126 R5125 PLAGE NEAR=15100. 14: 5mm
0 47 47 47 PLACE_NEAR=J5100. 12: 5nm
5% 5% 59 5% PLACE NEAR=J5100. 9; 5mm
1/ 16W 1/ 16W 1/ 16W 1/ 16W PLACE_NEAR=J5100. 11: 5nm
s s M- LF M- LF
5 402 , 402 , 402 , 402
PLACE_NEAR=U1800. AV3: 5nm R5110 R5120
47
LANA 2 o1 SPL_CSO L : 2 SPl MBGCSL oD 56 56 5
5% 5% PLACE_NEAR=R5125. 2: 5rmm
1/16W 1/ 16W
PLACE_NEAR=U1800. BA2: 5mm R5111 MsF R5121 M5
47
o 2 o SPI_OK s 2 SPI_MB CLK oD 56 56 5
5% 5% PLACE_NEAR=R5126. 2: 5rmm
1/ 16W 1/ 16W -
PLACE_NEAR=U1800. AY1: 5nm R5112 Nfg;F R5122 "’f’u;F
AR 2 o SPI_MOSI AN SPI_MB MOSI O e 5 =
5% 5% PLACE_NEAR=R5127. 2: 5rmm
1/ 16W 1/ 16W -
- M- LF
Vo5 R511523 402
1 SPI_M.B M SO Yany B
5%  PLACE_NEAR=U6100. 2: 5mm
1/16W
M- LF

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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PCH SMBus " 0"

as 7 =PP3V3 SO _SMBUS PCH

Connecti ons

SMC " 0"

7 =PP3V3 SO0 SMBUS SMC 0 SO

SMBus Connecti ons

SMC " 5"

SMBus Connecti ons

P3V42 G3H SMBUS SMC BSA

Cougar - Poi nt

U1800
( MASTER)

R5210" 'R5211
8. 2K 8. 2K
5% 5%

1/ 16W 1/ 16W
MF-LF ME-LF
402, 402

8116 SM._PCH 0 CLK

VAKE_BASE=TRUE
81 16 SM._PCH 0 _DATA

VAKE_BASE=TRUE

=12C SMC SM5 SCL

=12C SMC SM5 SDA

SDRVI 2C. MCU

- Poi R5200"| |'R5201 YN R5250"| |'R5251 R5280'| |'R5281
Cougar - Poi nt R R SO DJIZIQ\)/;\:)I A SMC oK A, SMC oK Ao Battery Charger
U1800 118w Tiew Wite Onao Read: OxAL w4900 118w Tiew w900 mé@% iew 15L6258 - U7000
( MASTER) Yaes,[ ], 46t ( & ad: ) ( MASTER) Vs, ], ket ( MASTER) R B B g (Wite: 0x12 Read: 0x13)
o1 16 SMBUS PCH CLK — _=12C soDiMwA saL 2 54 45 __SMBUS SMC 0 SO SCL 54 456 SMBUS SMC 5 G3 SCL — =SMBUS CHGR SCL -
NAKE_BASE=TRUE VAKE_BASE=TRUE MAKE_BASE=TRUE —
o1 16 SMBUS PCH DATA —_=12C SODI MVA SDA . 54 45 __SMBUS SMC 0 SO SDA 54 455 SMBUS SMC 5 G3 SDA — =SMBUS CHGR SDA -
NAKE_BASE=TRUE VAKE_BASE=TRUE MAKE_BASE=TRUE —
J L J J L
VRef DACs SO DI W " B" Battery
33100
U3400 16955
i B Ad B r
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OxAS) Battery (See Tabl e)
s1 =1 2C VREFDACS SCL — —  =12C SODiMVB SCL . Battery Manager - (Wite: 0x16 Read: Ox17) - =SMBUS BATT SCL .
- Battery LED Driver - (Wite: Ox36 Read: 0x37) —
31 =1 2C VREFDACS SDA = — =12C SCDI MVB_SDA 29 Battery Tenp - (Wite: 0x90 Read: 0x91) — =SMBUS BATT SDA 63
J L L
Mar gi n Contr ol LED BACKLI GHT X19
701 H
Us401 mmm_&;ﬁmnoww SMC " 3" SMBus Connections
(Wite: 0x30 Read: 0x31) : : (Wite: 0x90 Read: 0x91)
51 =1 2C PCA9557D SOL — —  siceaisa . — =AP_TEMP SMB SCL . , =PP3V3 S3 SMBUS SMC MGMI
31 =| 2C PCA9557D SDA — — =12C BKL 1 _SDA 77 — =AP_TEMP_SMB SDA 32
= = NO STUFF NO STUFF
] 1 L R5290"| |'R5291
sMe 4. 7K % 4. 7K
59 s
u4900 1/ 16W 1/ 16W
M key (MASTER) Yk, [ ], et
Wite: ofzaase d: 0x73 54 45 SMBUS SMC 3 SCL
XDP Connect ors (Wite: Ox ad 0x79) woon : SMBUS SMC 3 SDA
12500 & J2550 = =I2CMKEY SQ 5 o2 SMC "2" SMBus Connections s 4
( MASTER) — =12C M KEY SDA 58 62 NOTE: SMC RMI' bus remains povered and may be active in S3 state J
=PP; A
25 =SMBUS XDP_SCL — L ; =PP3V3 S3 SMBUS SMC A S3
23 =SMBUS XDP_SDA p—
TA, i B B
| ‘ SATA_Redri ver SMC R52710K '1?3271 Trackpad
w510 590 5%
) w4900 118w Tiew 35800
H B H B7 = -
(Wite: 0xB6 Read: OxBT) ( MASTER) Yoz, [ ],k (Wite: 0x90 Read: 0x91)
—_=SATARDRVR | 2C SOL
= “ s as 5 _ SMBUS SMC 2 S3 SCL — =12C TPAD SCL ”
— =SATARDRVR | 2C SDA @ " SNELS, SN 2_S3_SDA — -i2c TPAD SA
-_— 84 45 6 —_ = 54 -
. e S , = T29 1 2C Connecti ons
ALS
, __=PP3V3 SO T2912C
33502
(Wite: 0x72 Read: 0x73) M crocontrol | er abstracts
— =1 2C ALS SCL - R5230* 1R5231 actual CDR(s) in plug.
4. 7K 4. 7K
— =i2c ALS SDA 5 T29 IC e A T29 Pl ug uC
U3600 i 0 19330
L 402 , , 402 . . .
( MASTER) (Wite: 0x26 Read: 0x27)
. . i gi | 2C T29 SDA — =1 2C T29AMCU SDA
PCH " SM.i nk 0" Connecti ons Digital Sv5 0 2CIR R0 = 6
LI S3310LH  U5920 w555 __12C T29 SCL — =1 2C T29AMDU SCL s
ite: 0x30 Read: Ox31) VAKE_BASESTRUE
48 7 =PP3V3 SO _SMBUS PCH (Wite: 0x : | .
— SDRVI 2C. MCU

R5234*| |'R5235
0 0

b7 o
1 ZE)E& § Eﬁ"zow
201,[ |,201

PCH "SM.i nk 1"

Connecti ons

Cougar - Poi nt

u1800
(Wite: 0x88 Read: 0x89)

s1 16 SM._PCH 1 CLK

sMC " 1"

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

SDRVI 2C: SB

R5237 0 1 2

| 2C DPSDRVA _SDA |
VVV EZ.: 17 g?W VAKE_BASE=TRUE
b -]

For Conpliance Testing
R5236 g 1 IZCZSB DP Re-driver

wa310
(Wite: 0x94 Read: 0x95)

=1 2C DPSDRVA SCL s

=1 2C DPSDRVA SDA 5

CPU Tenp

EMC1414: U5511
(Wite:

=1 2C CPUTHVSBNS SCL

0x98 Read: 0x99)

VAKE_BASE=TRUE
SMBUS SMC 1 SO SDA

84 45

=1 2C CPUTHVBNS SDA

VAKE_BASE=TRUE

81 16 SML_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 5 4 3 2 1

CPU VCCI O 1. 05V Load Side Current Sense (ICl1C)

Gain: 100x, EDP: 20.1 A

Rsense: 0.001 (R7640)

i eedod: 1oa o CPU Core Load Side Current Sense (1 C0CQ)
Gain: 161.5x, EDP: 53 A

Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
;, =PP3V3_S0_| SNS

V across Rsense: 19.8 nVv
1 C5360 Gai n needed: 166. 1x
o f— o/:I.uF
V+ 2
Us360 LOADI SNS: YES R5369 R5345 w+ =PP3V3_SO_| M/PI SNS D s s
oo —CPWODL0B80 CS N sl Scro our |6 | CPUVCOI O | QUT 1K AR oSN CPUVCD O I SENSE oy o e o0y CPULMWP_ I SNSL_P 1% 225 L 5340
PLACE_NEAR=R7640. 3: 5MM UM PLACE_NEARSR7510. 4: 5MM 4%, IeRIOTAIIgIALSNS: YES }’I.UF
o 70 m%l N+ REF[L 4 hobF 1C5369 LOADI SNS: YES 2 LOADI SNS: YES U5340
b LOADI SNS: YES = Jof 2 3§4246 R5342 s OPA2333 %
LA SNS: VES o PLAGE NEAR=UA00. A6 5MM 2 %R s o0 o0 ey CPULMVP_I SNS2_P 1% A28 [cpuwvp_ 1 sis P 1% AR o ceume 1R e DFN R53
- : YE! = L3 0. 19 0. 19 1 U WP |SUM|OUT1 SMC _CPU | SENSE 6
TR PR AR R0 A s A 520, S u%szw 48 m—m
= a\D_sMC_Avss w0 3§4247 R2§2143 w1 §2342
o5 00 y—CPUL MVP_ | SNS1_N 13 % o CPUMWP ISNS N 15 A% ] cPrump 1sm R N LOADI SNS: YES I 20°
DDR 1.5V S3 (Me Cu t S | MDC PAROERENE™ 8 rE———
nor y) rren ense LOADI SNS: YES LOADI SNS: YES =
Gai n: 364.9x, EDP: R§4 248 LoAD! Ofm\?ES PLACE_NEAR=U4900. E1: 5MV
Rsense: 0.001 (R5370) b 42|$ QADI SNS:
V across Rsense: 9 nv o5 00 [T CPU MVP_I SNS2_N 1 GN\ND_SMC AVSS 45 46 49 50
Gai n needed: 366. 6x — PLACE_NEAR=R7520. 4: 5MM 0. c{?\/ 1 L%DI&I)}EISL; YES
. . . =PP3V3_S3_| SNS PLACE_NEAR=U5370. 5: 3MM LOADI SNS: YES 1/ R5344 SIGNAL_| =EMPTY
0402 715K
1C5370 &:%‘W
CRI Tl CAL 'glUF
Us370 2 35 6
. OPA330 02 1 SXPENSYRS
ISNS 1V5 S3 DDR R P 1|,y SC70-5 = 3537K9 =
levssam.aﬁ“f? 2 ySMC MEM I SENSE (o o
—IN 1/ 76w
4 MeLF |1 C5379
402 L 0. 22UF
I SNS 1V5 S3 DDR R N PLACE_NEAR=U4900. B6: 5MM %éog/o\/
2 X5R
1%
1/16W 1R5373 402
NEbIéF -Tr PLACE_NEAR=U4900. B6: 5MV
1/ lGW R5374
M-
biTe iM GND_SMC_AVSS 45 46 49 50 .
’ LA 2 AXG Core Load Side Current Sense (1 NOC)
= gpww Gain: 190.6x, EDP: 46 A
a0z 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) e
V across Rsense: 2.5 nV
Gai n needed: 1320x . =PP5V_S0_| SNS PLACE_NEAR=US380. 5: 3MM w7 =PP3V3_S0_| MVPI SNS
o o0 CPU MP_I SNSIG P
1 .
@380 o PLACE_NEAR=R7550. 3: 5MM IER%I(?IALSNS YES
PP5V SO HDD | SNS R cf'g?f’go LOADI SNS: YES LOADI SNS: YES
T R5381 I R5352
OPA330
R538013 Isns 5v so oD P 1435 2 wisns sV S0 HOD R P 1], \N\p ST R5389 w o > CPULMP_ 1 SNs2G P 1R A5 cpump 1snse P LK L cprume s R P 35§35€
01 1% SMC_HDD_| SENSE % PLACE_NEAR=R7560. 3: 5MM 1% MP | SUMG | QUT 1 SMC_AXG | SENSE o
i o] SRS oD LOADI SNS: YES RECH %ﬁfgw
R5382 T _|* $5389 Fi5§45€ os” I §5325u?
1K —— 92 . . — Qoo
7 1 N 205| I SNS 5V_SO_HDD R N PLACE_NEAR=U4900. B4: SMM | ?;g"é\, 5 o0 pLAclE mﬁ;;sso P CPU WP_| SUMS R N LoDl SRS YES s |2 5 2?/
vzw  |1R5383 402 LOADI SNS: YES k/p_lg}é" LQOADI SNS: YES
201 }%M PLACE_NEAR=U4900. B4: 5MVI 40, PLACE_NEAR=U4900. HL: 5MVI
1/16W P 42|$ LOADI SNS: YES
62" GN\ND_SMC_AVSS w5 a0 49 50 55 o0 gy CPULMV/P | SNS2G N 1 GN\ND_SMC_AVSS 15 46 49 50
=R7560. 4: a 1o LOADI SNS: YES
= 1/ 76w Ela(&Ed\‘Eng(?EASSW 135 I$53;<5 M SI GNAL_MODEL=EMPTY
- s ’ LY 2
58&8‘&&&%@5
CPU Core Vol tage Sense (VC0OC)
PLACE_NEAR=R7510.2: 5 M1 PLACE_NEAR=U4900. E2: 5MV —
XVB320 R5329
, =PPCPUVCORE_SO_VSENSE1L §3 2 CPUVSENSE IN 1% 3% | SMC CPU VSENSE  ym .o
11/8}4\/ PLACE_NEAR=U4900. E2: 5MM PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
02 _i é;f):’;%g 116S0114 3 RES, MIL FLI M 100K, 1/ 16W 0402, SMD, LF C5349, C5359, C5369 LOADI SNS: NO
—— Q¢
2 X éz
402
GN\ND_SMC AVSS 45 46 49 50
AXG Core Volt age Sense ( VNO C) SYNC VASTER-LT NDA J30 SYNC_DATE=00] 287 201
e
Power Sensors: Load Side
PLACE_NEAR=R7550. 2: 5 MM PLACE—NEAgéméué Cl: 5sMM
2 051-9058 | D
, =PPAXGVCORE SO_VSENSE1 §3 2 AXGVSENSE IN 1K XA, SMC AXG VSENSE o d}@ Appl e Inc.
1 1 W PLACE_NEAR=U4900. C1: 5MV - 6- 0- 0
- 1C5339 NOTI CE OF PROPRI ETARY PROPERTY:
0. f— 200 2UF THE L NECRMATL ON_ CONTAINED_HEREI N | S THE
2 X THE POSESSOR AGREES TO THE FCLLON NG
82 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 109
G\D_SMC AVSS 111 NOT 10 REVEAL R PUBLI ot 1T 1N WHOLE CR PART
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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 mv
Gai n needed: 63.2x , _=PP3V3_S0_HS_COVPUTI NG | SNS
L gsg0
(] — 0/
v > {o
, PPVI N_S5_HS_COVPUTI NG ‘.Jﬁﬁﬁg R5409
v 5P our e | Hs_coveuring tour ok R3K H _I SE w
0. o%;; 1%
0. 6W N+ rer|1 | WLE |1 C5409
cri T cea 57 Wzt L 0220
hs UTI NG I . aD PLACE_NEAR=U4900. B5: 5MM |5 X%Q/
; CovP FENS RAR-Us400. 4: 10M il
PLACE_NEAR=U4900. BS: 5MM
= GND_SMC_AVSS 45 45 49 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%zgw
! So HS O = PLACE_NEAR=U5410. 5: 10MV us5410 R5419
HER N sl | N8% % our 6 | HS OTHER I QUT 4 53K HER Hl _| SE w
0. 0%§/ 1%
0.6W< o ISNS HS OTHER P 4l REF[L WPF  |1C5419
cri T o 57 - ,220F
—PPVI N_S5_HS_OTHER | SNS ri _ G\D PLACE_NEAR=U4900. A5: 5MM [ §, kY
7 CE_NEAR=US410. 4: 10MV  ~o "ol 285
PLACE_NEAR=U4900. A5: 5MVI
= GND_SMC_AVSS 45 46 49 50

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
¢« > CHGR_BVON 42,38 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 Tl 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 Tl 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

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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NOSTUFF

mty

Ther mal Sensor: o o

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

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

R545710
7 =PP3V3_S0_CPUTHVMSNS 1 2 PP3V3_S0_CPUTHMSNS R
o B A
M:-lglw VOLTAGE=3. 3V LCBS 3
40. ukF
THVBNS _D1_P 2 : R"__"'__’1101; 11R6E)K‘L_)12
. . . o 202
.T.h.er.n:a! - l? _ot_je_ - '.:I.n. .St.a.CI_( [, PLACE_NEAR=QB520. 3:5MM 3 PLACE_NEAR=USS11. 2: SMW 1. 12%\/7 E%/"lﬂé/
' Pl acement Note 1 1 = 45 > 2402
) ! C5520 1 C551 511

' Pl ace @520 on BOTTOM si de. 1 55PF 0. 0022uF —— EMC1414

1 Close to Fin Stack. ! T, ﬁ, BCBA0BMXXH SI GNAL_MODEL=EMPTY %léwz— 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=U5511. 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
1C5510 BCB4QBMXXH 2 1C5515 1 C5512 1 GND___ THRM PAD
L 55PF 7323 RICAL L 25pF °15 0. 00220F L 5 1 PLACE_SI DE=BOTTOM

R 1 = NG:TFUFF_; R BC84SO§'¥??(2)-<3 SI GNAL_MCDEL=ENPTY %8 .

Y By 2 [ Gy 2 Ther mal Sensor: CPU Pr oxi
PLACE_NEAR=QB510. 3: SMM ss THVBNS D2 N PLACE_NEAR=Q5515. 2: SMM PLACE_NEAR=US511. 5: 5MM l '-PI- a;e;ran - NE)t:a """"""

. .. . J .. = ' Place U5511 on bottom side under CPU
Thernal Diode: 5V/ 3.3V Proximty Thernal Di ode: Menory Proxinmty !
' Pl acenent Note B ' Pl acement Not e: B ftm ot s s s s s s s

' Pl ace 6510 on the TOP side,
' Next to 5V and 3.3V power

Ther mal

ez 1 TP_T29 THERM DP _—

suppl i es.

Sensor:

rright

T29 Di e

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

Not e:

Use GND pin Bl on U3600 for

N | eg.

' Pl ace @515 on the ElI THER si de,
of DI MM connectors.

on the

NC_IVASTER=YONAS _J30

SYNC _DATE=08/ 01/ 2011}
———

TTILE

Ther mal

Sensors

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FO?MA | ON_CONTAI NED HERE! N IS THE
| ETARY PROPERTY OF "APPL
THE PCBESSCR AGREES TO THE FCLLON NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
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. =PP5V_S0_FAN RT

. =PP3V3_S0_FAN RT

s SMC_FAN O TACH

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

5V DC

TACH

R5661 1
100K
el
402 o

s SMC_FAN O CTL

R5660 *
47K
R5665 e
147K2 s FAN RT TACH
b
hos"
5660
SSMBK15AMFVAPE
[] VESM
*
2 s FAN RT PVW

MOTOR CONTROL

[eNeNeNe)

1
2
3
4

~

JENE
[ MR

GND

5

51880521

SYNC _DATE=02/ 15/ 2011}

ISYI\C MASTER=K90! M.B
Fan

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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THE POSESSOR AGREES TO THE FOLLOW NG
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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

|
|
|
|
|
|
|
I s 53+ =PP3V3_S4_ TPAD R5704 PASSeUS701. 2BYPASS-UB701. 22: 19: 11 mm
| N 1.5 N PP3 S3 PSOC BYPASS=U5701. 25" 16 §
| 5% R .
| L 1C5704 |1 C5705 J_c57
—L T00PF 0. 1U 7 Ul
1 —— 5% — 10% 0y
! R5703 2%%% 5 5$CE % w
I 22%50 0 04062
| L
, W, I
| 1 @m—=PSCC WAKE L = W5 KBD23 o
| s PLCKB L WS_KBD22 s
| - _BUTTON DI SABLE WS KBD21 o,
| s Z2_HOST | NTN W5 KBD20 5
| w WS LEFT SHI FT_KEY W5 KBD19 5
| s WS_LEFT_OPTI ON KEY W5 KBD18 5
| oluls|m|a|d|o]o|o|~|o|wv]|<|m
LILLILILWLIL|T (TS|

! th(‘OLﬂhU)B@?NO@Q‘
! Nlc\llololololg>o|o|o|o|N|N
| s W5 _CONTROL_KEY lp2_30000a0d aoaoooa p2_242 W KBDI7 653
| sio Z2_KEY ACT L 2p2_1 CRI TI CAL P2_0[41 W5 KBDI6N
| NCx—3P4_7 oM T P4_6{40 W5_KBDI5 C s
| » D TPAD _VBUS _EN 4P4 5 uUs701 P4 4|39 WS KBD14 o s
| = o Z2_DEBUG3 5P4_3 CcYsC24794 P4_2(38 W5 KBDI3 .

s o Z2_RESET 8pa 1 MF P4 0[37 _WS KBD12
! s _PSOC_M SO P37 (SYM VER?) P37 6[36 W5 _KBDL1 ..,
! PSOC F_ CS L 8p3 5 P3 435 WS KBD10

si e o5
| st s _PSOC_MOSI ApP3_3 33752983 P3_2[34 W5 KBD9 o5
| sa s _PSOC _SCLK 10p3~ 1 P3 0[33_WS_KBD8 .
I we Z2_M SO Wp5_7 P5_6[32 W5 KBD7 s
| sas Z2_CS L 12lp5 5 P5 4|31 WS KBD1 o 53
| s o Z2_NOSI 13p5_3 P5_2[30 W5 KBD2 o5
1 o Z2_SCLK 4P5_1 I\Imlmlﬁlw 8 r\lololm < @I P5_0[2° W5 KBDB s
| THRML
| EE.'EE.'@EH:»EEE_'EE_'E PAD|57
| HENEEEENENEERNE 1
I TP_PSOC SCL W5 _KBD4 o s
| TP_PSOC_SDA W5_KBD5 o5
| s _TP_PSCC P1_3 = W5_KBD6 o5
| TP_| SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| | SSP SCLK/12C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN
| ws _USB_TPAD P 1nyyzssuss TPAD R P TP _P7 7
! 8w o (PP3V3_S3_PSCC)
! 40. -
| R5702 1C5702 |1 C5703 (1 C5701

24 - 100PF —-0.1UF 4. 7UF
! ws USB TPAD N 1,%p 2 USB TPAD R N f— T 2ost,
| 5% 2 %(l 2 . CERM |2 %5
| 1§¥v 0 0462 6
402

| BYPASS=U5701. 49 5 g}]ﬂ
| = VPRS2 8L “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 COMPONENTS CLOSE 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.

option & control

SMC Manual

s 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 .,

8

WE_LEFT_OPTI ON_KEY ¢,

W5_CONTROL_KEY .,

6

Pul | -up in U5010.

CRITICAL o
VDD
Us5750
SLGAAP021
TQFN
s s+ _=PP3V3_S4 TPAD alee
o W5_LEFT_SHI FT_KBD |N1I> — )
LEFT_CPTI KBD ZH ) QT 2
QUT 3
s s WB_CONTROL_KBD 3 !‘I;ID)3 —D_.
C E QUT_ALL#
ap  BR
EE

SMC_TPAD RST L o

54 53 7

=PP3V3_S4_TPAD
s, =PP3V42 G3H TPAD

&

KBD1

53 6

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

BEG [555(5 (5[0 5 5[5 5 55 5 5555 555 5 55 5

CONTROL_KBD

53 6

pivlwls|lolo|~

[006660600000006000006600006060600000 ]

= NC 31@

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 I nc.
®

051- 9058

6.0.0
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THE_| NEFORMATI ON_CONTAI NED HERE! N IS THE
PROPRI ETARY PROPERTY_OF “APPL]
THE POSESSOR AGREES TO THE FCLLCW NG
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7

BOCSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI
- POAER CONSUMPTI ON
- DROOP LI NE REGULATI
RI PPLE TO MEET ERS

DERATI ON:

I ON

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS
- R5812, R5813, C5818 MODI FI ED
TPAD: 22 TPAD: 22
CRI Tl CAL CRI Tl CAL TPAD: Z2
L8l D5802
3. 3UH 870MA A R5806
oA, 72 PP5V_S4 _P18V5S5 (Y YY) P18V5S4 SW A Nk PP18V5 S4 R AR 2 PP18V5 72 s 54
; M N LT NE W DTH=0. 50MV LF3010AT- S HE M N LI NE_ W DTH=0_ 50MV LT M N LI NE_W DTF=0. 50MV Y M N LI NE_W DTHEO. 50MA I
505 MR IESCHEI 2o BOSRAER e | MRS e SR | PD Fl ex Connect or
=PP5V_S5 TPAD 2 1 PP5V_S5 P18V5S5 VI N TPAD: 22 N TPAD: 22 402
S M N-REGKCW DTHEO. 00 c5818 5\5/‘812 CRI Tl CAL
VoL TAGESsv 30PF ——
V- LF ~ —— 2w J5800
o2 sV, HAY 55560- 0228
VIN s , 402 TPAD: Z2 TPAD: Z2 s3 7 _=PP3V3 S4 TPAD M ST-SM PP18V5 72 6 54
1 1
o wsos rol | minssien cse9 | | cemis o ol
TPSS&(]MS TPAD: 72 0% T 5%, s36 22 CS L 46 ol Z2 KEY ACT L .
2 NPO-c0G X
TPAD: 22 TPAD; 22 NCx-=—Do CTRL L2 o <2 LI LN o s 'R5813 oot o s o Z2 DEBUGS |5 ols 72 RESET oo
CRI Tl CAL TPAD: 22 71. 5K 53 Z2_NOS| 8 00 7 PSOC F_CS L 6 53
C5816 i |+ C5817 . b S " ; e
0.1UF —— ——2 2uF TRAD: Z25W 8 R5811 iow s3 0 O 653
F N I 4 THRM ) 100K 2 402 530 22 SALK 2o o= LSOC M SO 653
xR R PAD & & Viow ss 6 _Z2 BOOST EN 1wl oot PSOC MoSI o 53
ol ~| e 5 ss 6 _Z2 HOST I NTN 6] 5 o fs PSOC SCLK o5
s PP5V_S5 CUMULUS 18 IoXe! 17 =1 2C TPAD SDA a8
MK RECK W DTH=0. oM 536 Z2 CLKIN 20l 5 ot =1 2C TPAD SCL .
M N_LI NE_W DTH=0. 50MV 22 21
O O
TPAD: LUS 516S0689
L5800
FERR- 120- OHM+ 1. 5A
o £l 2 PIN 21 IS NC ON CUMJLUS FLEX
0402-LF
EAR= PIN 18 | Z2 FLEX
TPAD: cumL IO \EAR=15800. 18: 3MA 8 IS NC ON
+ C5800
0. 1UF
205
PLACE_NEAR=J5800. 18: 3MV 2 tjiogM
05
Keyboard Backlight Driver & Detection
; _=PP5V_SO KBDLED 3
ORITI CAL Keyboard Backl i ght Connect or

7 __=PP3V3 SO KBDLED

L5850
10UH- 0. 58A- 0. 35CHM

1

2

KBDLED SW

1098AS- SM

M N_LINE_W DTH=0. 3
M N_NECK_W DTH=0. 25 MV
SW TCH_NCDE=TRUE

s SMC

-

VI'N

Us5850
STLAO2

vou
CRI Tl CAL

31X

6 |EN PWM FB

GND  THRM PAD

s KBDLED ANOCDE

KDBLED PRESENT L

CRI Tl CAL

S

O
O
O

M N_LI NE_W DTH=0. 25 MV
M N_NECK_W DTH=0. 2 MM

'R5855
10
%
116w

M- LF
, 402

KBDLED CAP

o~ ~

N_LI NE_W DTH=0. 25 MV

™M
M N_NECK_W DTH=0. 25 MV

+ C5855 |! C5856
——0.47U 0. 47UF

10% 100

, 50V 5 50V
CERM X5R CERM X5R
0603 0603

R5853"
470K
110w 10—
ME-LF en 2
402 5 402-1
5B SMC_SYS KBDLED
To detect Keyboard backlight, SMC will N
tristate and read SMC_SYS_KBDLED: 5578KS4
I f LOW keyboard backlight present ?\rlfz»/
If HI GH keyboard backlight not present 240é
R5853 al ways stuffed, R5854 only NO STUFF
grounded when KB BL flex connected. R5852*
10K
5%
1/ 16W
M- LF
402 ,

(SMC._KBDLED PRESENT_1)

51850691

J5815
FF18- 4A- RL1IAD- B- 3H
F-RT- SM

lo| JI5815 pin 1 is grounded
on keyboard backlight flex

MASTER=JACK J30

ISYI\C

SYNC _DATE=09/ 28/ 2011}
—

TTILE

VEELLSPRI NG 2

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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I'l NOT TO REPRODUCE OR COPY I T
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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 I12C SEL _
15 SESER\/ED =12C SMC SM5 SDA CED
spoL7 SMB ADDR SELECT
11 I NT1 SDA/ SDI / S (] 12C SMC SM5 SDA R
9 {I NT2 SCL/ SPCl 4 12C SMC SM5 SCL R
~ GND— R5922
1
e Re921 LAMA 2 =12C SMC SV SCL am e
33850687 s },’s’?‘é’
c for orientation. b3 ) 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
THE
|
1
i
v

| NEORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY PROPERTY OF APPLE | NC.

POSESSOR AGREES TO THE FOLLOW NG

TO MAI NTAIN THI'S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY | T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED
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7 =PP3V3 SUS ROM

'R6101 6100 ©|  CRITICAL
33K VDD
1/ 16W
2oz U6100
64MBI T
o1 47 10 I SPI_MB CLK s |sck  S@c¢ Sl s SPI_MB MSI
SST25VF064C
o T
81 47 as SPI_MB CS L 1 4 CE*
> O
SPIL WP L ag we* SO| 2 SPIL_M.B M SO o < a7 o
47 19 5 [T SPI ROM USE_M.B 7O|—O_D’<
NOTE: If HOLD* is asserted VsS

ROM wi I | ignore SPI cycles.

ISYI\C MASTER=K90I| M.B

SYNC _DATE=02/ 15/ 2011}

SPI ROM

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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AUDI O CODEC

APPLE P/ N 353S3199 as of July 2011
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APN: 35352888 as of July 2011
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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)
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LI e iy A L
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ZI%§OK S6T563 b3 s2 AUD_J1_SLEEVEDET_R_I NV 2402 2402 2o ‘ R
L = or
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G S
o AUD_J1_SLEEVEDET R_BUF : 4 2 GNC"' ST PORT B RIGHT(BUILT-IN M Q)
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MagSaf e DC Power Jack

CRI TI CAL
J6900 CRI TI CAL
78048- 0573 F6905
M- RT- SM 6ANP- 24V
pul . PP1 1 2 =PP18V5_DCI N_CONN _; &
2 -\
0':3 WE@J Ev o 1206- 1
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5 ¢ 1
° ADAPTER SENSE l CRI TI CAL (3_61%(28
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&g:o%bﬁv R af
" 1
S U6gg4% S SMC_BC _ACOK w5 10
15 gy SYS_ONEW RE 4| NT SC70-5
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1/ 3W
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0805
R6990
», =PP18V5_DCI N_CONN, ,47

1-Wre Over Vol tage Protection

NSPREY B0. 25

603-1 C699 f = 470 kHz
0. 1UF -
518- 0375 40% 1 CGL?FQQ
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BAT- K90- K91- K92 e 2 XBR- CERM 1
M RT-TH =
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P2 g 2
P3| o043
P4 o 4 =SMBUS BATT_SCL a8 63
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R7091
., 0

NO STUFF
PP5V1_CHGR VDDP .

o ] NO STUFF 5.5V "G3Hot" Supply
I ntrush Limter Reverse-Current Protection R7093
0
. APTER CRQI7T(I) % CRQI7T(I) %’?)L o _PPCHGR DCI N D14 A 2 z? ?ﬁ?‘%Rm P5V5G3H BOOST
R‘ lvl AI ) 1/16W =18. ° a4
ASNG405L AONG405L ML © »| NO STUFF i
; =PPDCI N_S5_CHGR ENPE gee VILNJ70988 T
PPDCIN_G3H_I NRUSH_H 4 PEDCLN GO | NRUSH LT3470A
° N EWDTH:Sng 1 ACE=18. 5V m SHDN* SW R 8:3 m
NGy BV i IR7080 CRI TI caP' AS 2 VQ'{?GE—S. 5_v 5 506V
100K NC out = 5.
26w NO STUFF = 200MA MAX OUTPUT
1 C7087 0 T <Ra]
Tocf 7UF - e 462 CZO7%9 A oo BRY No %TéJEF R7095:| NP STUFF (Switcher 1init)
: 65* CERM M FERESK- ' " T — Sgets NO STUFF | NO STUFF
R7081 YR GE6Y! 2 RBY. oG cERM | WF CRITICAL | CRITICAL
L 0201 201,
332K = 62K _i?o?L?FQ il 099
CRI TI CAL M:lﬁn‘é" o P5V5G3H_FB =% =3
2 402 NO STUFF <Rb> |2 1% P
( AGATE\ R70961 603 603
o (CHGR SGATF) iozq K
2013
) ) CRI TI CAL
ACIN pin threshold is 3.2V, CHCR CSI R P 31R7020
Di vider sets ACIN threshold at iC?pOZO 0.02 Vout = 1.25V " (1 + Ra/ Rb) ‘l‘
— 1QY 1w
i npedance of ~40K neets 2 g}f CHGR CSI _R N MF
sparkitecture requirenents 30mA max | oad 0202 afp FreszW
PP5V1_CHGR VDD R210701 PPDCI N G3H CHGR
, _=PP3V42_G3H CHGR R s m LAAA 2 g PPBVI CHGR VDDP Y NREN WRHES: ¢ i CRI TI CAL
l VOLTAGE=S. 1V s Sl/gw N _g VB : w VOLTAGE=18. 5V N . 1C7031 1 C7035 1 C7036 1 C703
. fobr ~c7001 1 c702 = = T W Ty B r
1UF 0. 2 6AY- TANT, 2 2 X7R: CERM
BATT_3S C7010% i ;ggz CASE- D2~ SM 685-1 683-1 0802 s 1: s
R7012 ; % 2 PLACE NEAR-Q7030. 5: 1mm
%og; gz 3 ] L
b _AGND VDD VDDP -
R%Og HSTCRI TI CAL DaiNl2__g: PPCHGR DCI N Max Current =
1R7010 |4 rmSMC RESET L 1 SvB_RST_N . 702 s =
30.1k | ® =SVBUS CHGR SOL s U7000 seare 26 CHOR SOATE C 50" (L7030 limt)
k =SMBUS_CHGR SDA SpA AGATE 1 RIKOSE1DNS _
o sl p| 284 CHGRCSI P M: f = 400 kHz
iy 3 oo 2Ta] CHOR CS W '8 2| CRLTI CAL CRI TI CAL TO SYSTEM
Fl oat CELL for 1S 9 BooT| 25 CHGR_BOOT Ra¥-CEHEG L7030 E7040
anN O ueate[24 | CHGR UGATE "°=™* 4. 7U 9. 5A 8AMP- 24V
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%15‘,4" 2 sevvewn15 | CHGR BMON s 5%
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= Mﬁ?hﬁm 107S012p 1 | RES, SMOHM 1% 1W 061p, 4- TERRO50 CRI TI CALBATT_2s
NC_MASTER=JACK J30 SYNC DATE:OM
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R7101* 1 Dl BT TROE C71201|, B 1
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2
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5V _S3/ 3. 3V_S5 PONER SUPPLY

VOUT = (2 * RA/ RB) + 2 VOUT = (2 * RC/ RD) + 2
<BA> <RB> < <
R1267 68 3369 70
X203 Hip Hiow B Higw X204
- 2 ¥ ¥ ¥ -
2 541 5V_S3_VFB_XW?203 1 2 1 2 1 2 1 2 3V3S5_VFEB_R7270 2 541
PLACE_NEAR=L7260.1:1 MM PLACE |Ni =17220.2: 1 MM
XWr205
SM
s =P5V3V3_REG EN 2 531
7 =PPVIN S5 _5VS3 o
R7273 *
XWr202 Jic7272 190K
SM TUF %iﬂg
2 Syt 5 ég/ 462 2
PLACE_NEAR=C7291.1:1 MM 603-1 =
. =PPVI N S5 5VsS3 ) ) L PEVP3VE REGS =PP5V_S5_LDO ,
CRI Tl CAL 1C727 =PPVI N_S5_3V3S5,
Ji 30 - $1580 L?ZFZ 81 P5VP3V3_VREF gﬁij ° CRITI CAL
4 T i 0% 2 199 C7220 : 1C7241 |1 C7240 1C7242
2 2 ipde 2 g 1C7271 &o5™ e L gg F L ¢ 6010A
s M At 2UF 0. 108 —— 0% 20w - 2y
PLACE_NEAR=Q72B0. 5: 1MV p— %8;; = ig\f";_ 2 2% 2 EE - 2 EQV,
- © X7R- CERM 603-1 - SM
PLACE_NEAR=C7281. 1: 3MM J_ C7260 2 40}25\,. 9 o 0402
L N REF R7220 PLACE_NEAR=Q7220. 27 IMM PLACE_NEAR=C72¢1. 1: 3MV
- oM T P 930%UF R7260 LISk PSEL VREG3|8 9, 5 ORI T1 CAL _l_
TEA- &1, 0mmm ew dishismo bl rovse, vrecs| 17 PPSV_SH | e 7220
RIKOZELDNS 2|1 _P5VS3_VBST R14% 5VS3_VBST22vest CRT! CAL oo l9 p3V3ss |vBST 1 2 P3V3S5_VBST_R - RIKO216DPA
EO S [ e woReo b u7200 T A AV A T [
M LreC oo p P5VS3 DRVH 2o orvip| 10 P3V3 S5 | DRVE MINSCWoTo.2 i1 NNeaCw oo, 2 a 1 WPAK2
CRI TI CAL e &*N S woTre s — CRI Tl CAL
L7260 =ikt P5VE3_LL 200 11 I LL2|11 P3V3S5 L L N AW oTHRo. 2 M 7 L7220
WAL N Do 6 [ Q WAL N Do 6 T
4. 7UH 13A- 15MOH M N_NEGKW DTH=0. 2 WM P5VE3 DRVL 19 v} 12 P3V3S5 | DRVL M NNEGCW DTH=0. 2 M1 —l 2. 2UH 14A
MAX' CURRENT = 12. 947A LYY 2 ' L 5 - B Mk aneo £ | 6 ||<»— LYYY) 2
PW FREQ = 300 KHZ POVBLO4EART7- SM PSVES VOl o1 ﬁ veel” P3V3S5 |VCP —t THLP2525CZ- SML
P5VS3_VFB__ 2vFe1 = vFB2|5 _P3V3S5 | VEB L PP3V3 S5 REG
- =PPSV. 33 REG oM T PRVS3_ENTRI P YenTRi PL ENTR P2|6_P3V3S5 |ENTRI P 3 4 5 — ’
T CAL N . 18
R O K= 261 , MR WBFFES 5 Vo 18y S
pior L T JTCr291 RIKOZEODNS paooD| 23 1c7251 |1 C7250 [1C7253
of — 30 —=220UF Ve R7271 1C7273 1 R7272 LT8R L JoOF - g’ d010F
2 50%, 2 g 2 fik 115K el 13 5V3V3 REG EN_L 7o 78, 7K = 20y P T
202 6 TR sm 1w G\D_THRM PAD T é R %i%{sw Yem B EM
5402 3 & iz s SLF
GND _5V3V3S5_SGND 1532 _l_ MAX CURRENT = 7. 45A
M&&l@@y BFES: § W PW FREQ = 375 KHz
AGEDo! XV\TSMZOl
Qr221 PLACE_NEAR=U7200. 25: 1 MM
SSM5N37FEAPE
SOT563 P5V3V3_PGOOD 72
Qr221
SSM5N37FEAPE
SOT563
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON SYNC_MASTER=JACK J30 SYNC DATE=08/ 22/ 2011
I'P!!g uminz —
376S0927 1 FDMC3020DC Q7260 5V_S3_POWER_FET: FAI H 5V/ 3 3V SUPPLY
376S0928 1 FDMC2514SDC Q7261 5V_S3_POWER_FET: FAI H 051 9058 D
37650966 1 RIKOIELONS @260 5V_S3_POAER_FET: REl d} Appl e I nc. -
SEPERATED MASTER PGOCD FOR BOTH 5V AND 3V3. ®
376S0895 1 RIKO3EODNS Q7261 5V_S3_POVER_FET: REI 6 0 0
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, _=PPVI N_S3_DDRREG .
CRI TI CAL CRI Tl CAL CRI Tl CAL PART NUVBER | ALTERNATE FOR| BOM CPTI ON REF DES | COMMVENTS:
C7330 L[t C7331 1C7332 |1 C7333  ,|1C7334 DART TABER =
39UF . 0270HM :::2;3/HUF- 0.0270HM —— g%g ::g i4.901UF :23 o/':;": 128S0299| 12850218 ALL
2 1 V 2 16V, 2 2 . CEl 2 WV, .
, =PPVI N_SO_DDRREG LDO B sm B sm &5 1 804G M '\D%}Tél’jég 128S0093) 12850218 ALL
 ppy S5 DORREG . 501 i L e
10UF
[\ 5
C73001 %R
:|_0§< %:Z) PLAGE REAR=U730. 2: 1mm /D CRI Tl CAL
2 1 S [ 330
. . R4 + |zt
VLDO N N NECK W pTHEQ. 17 R 325 ENE M 7325 H a7 C
= NCLINEZW DTH=0I 6 nm - {IE\A}F 0. 108
V51 N VBST DDRREG VBST %A) QL2 PIPRRES. M T - in CEI7T3I§6L
. DDRREG FB DRVH DDRREG DRVH a o
O o RVIT EN U7300 S DRREG LI TEETE Nl © ™ 300 173 0. 88UH- 20% 19A- 2. 3MOHM
2 5 [T \IT Enanl 17 |s3 TPS51916 sw 13 oorTRE ;g}{
7 mm—=DDRREG _EN \OnQ VITREE Enan 16 |ss N Sore oo 1(YYY L2 =PPDDR_S3_REG
DDRREG 1V8_VREEF pRvL| 11 DDRREG DRVL _ Fomeyp™™* MPCGLO4OLR88- SM
SVREF CRI TI CAL paooo| 20 DDRREG PGOCD . CRI TI CAL Vout = 1.5v
1 VDDGQSNS|_9 DDRREG VDDQOSNS |+ C7340 14. 1A max out put
C73151 2Ro7%1|<5 & |rEFIN VTl s - =PPVTIT_SO_DDR LDO ORI TI CAL —=330UF (@335 limit)
0. 1UE —— %’ DDRREG MODE 19 |vcoe VITSNS| L 5ORREG VITSNS . ) 2 20% Lo 1C7346 f = 400 Kz
R 8% 2 ALY DDRREG TRI P 15 Jtri L1002 e L == g1
102 erdrsoo s 1 abBer s 5.5 VITREF| 5 =PPVTT S3_DDR BUF RAK0226DNS CRI TI CAL 2 30¥ cer
Tomh o Toad oRITI ORI TI CAL Pk C7341, | C7345 0402
NO STUFF |107319 . PGD GO A A i3>6 RS C7L§$‘F61 330k —— —— é&% 2 |
150K R7316 |1 C7316 I 4 4 4 = 8% pay Pl 2| |2 %5 (U301
T oK = g O1UF 1R7317 |'R7318 ) A 2% i 2 e -
A — Do
2 ¥ M—lﬂé\’ 2 gg}{) CERM 200K 66. 5K PLACE_ NEARECS10L, 1: 1 PLACE_NEAR=GI101. 1: 3 TPLACE_NEAR=C7340. 1: 11m
JboRREG P1V35_L w2392, W 0A02 0 Mlsw Hiow =
1 Ve 40-2L C7360, C7361 close to menory =
No STUFF | Q7319 2 2 = 2| C73501 gy
;' SSMBK15AMFVAPE SN 00 1013 PACEEAT00 2013 stoog] 0. 22U@,:: — RSEEE .
SM ﬁy 3
1 VESM 1 0
N e oo 23 3om
s g1 D_DDRREG S
? N BTE £
VOLTAGE=0V B
| MEM VDD SEL_1V5 L am
-
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
376S0979 1 FDMC0225 Q7330 DDR_POWER_FET: FAI R
376S0874 1 FDM20202S Q7335 DDR_POWER_FET: FAI R
%R:JACKJSO SYNC_DATE=07/ 28/ 201 A
S 220
1.5V DDR3 Supply
d} Appl e I nc. 051- 9058 ID
) 6.0.0
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=PP5V_S0_CPUl MWP ; &

o m>—CPUL MVP_| SUMG AVE_P

10,

CPU_AXG_SENSE R 1nAA 2 CPU AXG SENSE N (i
5%

1/£\§:OW
1

CPU_VCGSENSE R 1,30 2 VCCSENSE_N

0201
R7441
NO STUFF| NO STUFR/Z6w
1C7442 |1 C7443 5
L 1000PF 1000
- 18 ~ 16
5451 CERV 457 RV

R714‘601
w___PP5V | MVP_\VCC 1 2
VOLTAGESSV 1 _
VOO O SO CPUL M s i =PPVI N_SO_CPUl MVP - «
’ 1C7402 |1 C7403
C7401 o %o?UF — g-o?UF
- 3 ETG
R7479'| |*R7480 X5R: ity
54.9 130
H:lé‘é" %}E‘é’ PLACE_NEAR=U7400. 19: 2nm
4025 2402 L PLACE_NEAR=U7400. 29: 2nm
PLACE_NEAR=U7400. 18: 2m| PLACE_NEAR=U7400. 16: 2mm g g 2
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S5 Rail Enabl es & PGOOD 33V, 5V 53 ENABIETTT
a7 =—l\/\/\/ﬂ_ﬁ o
=PP3V42_G3H PWRCTLI nternal pull-ups 100K +/- 20% S
M= LF
R7 State SMC_PM G2_ENABLEJ PM SLP_S5_L PM SLP_S4_L PM SLP_S3_L 40|:2g7g 14
794 «| CRITI CAL 3.3K 0. 068UF
Run (S0 1 1 1 4532 26 17 & PM SLP S4 L 1 2 0%
8. ? % — 343S0%4 1 18 V5 N_L n (S0) 1 5 3 oD EMSLE Sl N —F o
v Lgd%\édll V3S! R - : L 0 i TPAD VBUS EN g -
SL TORN 2 66 Deep Sleep (S4) 1 1 0 0 R791P5ACEJ\EAR:L5701.3‘ gm JT—
g I
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DLY > 10 s fp3v 3.3V S4 ENABLE =
. PLACE_NEAR$U7300. 16: 6mm .
S5PG(TD DUY 7 oy 1c mro aqur a8 S5 PWRGD o - 11 _=PP3V3 ,S5_PWRCTL FEAVOSIEN = POVOSI EN oy s
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T CERM SMC- - >PM_DSW _PWRGD XSR: CERM — 90%47LF f— %;17LF
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@ 0. X0V R7957" PRPERoPE"PE BBYY ey L C7921 12
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sa_peooD_cralor SOT23- Mok PM_RSMRST_L goes to UL800. C21 ’\é\a//\, 11
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IS ] = oo yiw  Rroea a5 00y PM SLP_S3_L ' <@
6. 04K 2B G+O BT 402 100 s
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265 17180 > o PVOCSA PGOOD 1 2 2N7D0Z2DW [X- G
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LS P1V5_DI V_VION 5 lvs AL Svs = 40 0 SOT-363 I Appl e Inc 051-9058 | D
12 Uk Prerep S lp1vos D v vmin 6 v4zg§opm—lR%* g ALt SYS PURCD. e H:lg\év N ® ' rEvTeToy
et HIBlBlea ™ D THEM PAD Y583 s 402, (PM_SLP_S3_L) . 6.0.0
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LCD CONNECTOR
LVDS CONNECTOR: 518S0787

s LCD 1 G PVWR EN

CRI Tl CAL
20525- 130E- 01
F- RT- SM
CRI TI CAL C9015 B C9010 B a1
0.001UF —— 0. 001UF ——
5980 BT BT
3 2 . 2
1oy WET-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 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 — — 1 | ) s PP3V3 SO LCD F 6
0 =l + 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
K4B, 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 Z%ELF 8 17 s _LVDS 1G A DATA N<2> - 14
< 2402 80 17 6 _LVDS 1 G A DATA P<2> e 15
>
s s _LVDS DDC COLK . 16
s s _LVDS DDC DATA ggggﬁ%om 856 LVDS CONN A CLK F N - i7 L I/F
N -
DLP11S 85 6 LVDS CONN A CLK F P - 18
RIS -

19

80 17 _LVDS IG A CLK N 4 Y 3 77 6 _PPVOUT SW L LT >
0

— 1 NC!
C9020 B 21

LVDS IGA QK P 1y Y L2 0. 001UF T 22

160

50V

SR cerm |2 NC: 23

0402 24
L 25

26
27
28
29
30

80 17

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
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40
41

« 2 ()

[000000000[000000000000000000000000000000]0
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T29_A BLAS RZDPO I - o
== B T29 A H gh-S d S |
oo mp—DP_EXTA M._C P<0> C9300 .||- DP_EXTA M._P<0> 4 GD_VowTREsm@_gW—ngAB'ASW | g pee | gna S
| [70% 18 (C9370/ C9371 £
0. 10F | | 0% &5%, o yT29_D2R_N<O> ) —==22 L0 o T29_D2R C P<0>
e DP_EXTA M._C N<O> C9301 1|2 DP_EXTA M._N<O> ;4 o T29 D2R P<0> O, 47UF || Gorn i 1 am e
0. 10F | TZE S < 9371 . % 129 DZR C N<O> e e
aEiL 0. 470F | TR, e S TROBTS e gew 09364 » GND_VOI D=TRUE ( DO364. 2)
o s DP_EXTA_ M._C P<1> (9302 : Iio - DP_EXTA M. _P<1> .4 093%\1 VO D=TRUE’ 1. 5K 1 BAR9U- UZCRH >a 120, 1% 0
w 0. 1UF | 'B% 35 m>T29_R2D C_N<0> —=2 e B | DPA_ IV o
e DP_EXTA M._C N<1> C9303 1|2 DP_EXTA M._N<1> .4 . T29_ RPD C P<0> 0, 470F | M2, g = T23-RER-R02 - T TN RO e
2 5o = D P = T29_R2D N<O> D9373 T29DPA_M__C N<O> 2
0. 10F | MEE 3%, 8378 DV D=TROE gARS0-0zrRA O T i
0.47UF | ;C__guﬁ%%i?—l 1.5K1 2 ow R TSP-2-7 T | ap_val D=TRUE ( D9372/ D9373)
oo - DP_EXTA M._C P<2> CO304 : Hio - DP_EXTA M._P<2> . T29 signals are R RO373 M 201 D9365 __a K ps—$ | GND_VOID=TRUE (D9365. 2) D
0. 10F | (0% . T29_A Bl AS R2DP1 TTRTieal
CERDA D=TRUE
oo mp-DP_EXTA M._C N<2> C9305 1)z DP_EXTA M._N<2> ., P/I'N-swapped after AC o _T29_A BIAS RODNI]  T29 Pat h (Al 4 Ds) RE5374175k . 2
0. 1UF 1 T38% % caps to inmprove |ayout. GND_VOI D=TRUE Bi asi ng D9372/ D9373: S| GNAL_MODEL=T29PI N R9375 1. 5K 1 , W o
oo DP_EXTA M._C P<3> C9306 1|2 DP_EXTA M._P<3> .. CQ%%Q 8?/ ?381) pRacHDoses: S GNALNDDEL=EWPTY - "2 =
@——“ 10F | (0% 5% 0 59 (@129 _D2R N<1> 20% 4V T29 D2R C P<1> am e e
DP_EXTA N<3> 712 DP_EXTA_M._N<3> s 33 @129 _D2R P<1> T thili ek ik T29_D2R C N<i1>
oo 0721 - =PP3V3 SO _DPSDRVA, . |J;9_3_81_”2W_W| P <Tm
. X5R. CERO R9309 . 5 0. 47UF R gRs || SKﬂféyﬁg)l%gw G\D_vol D=TRUE ( D9360. 2)
™M A G\D_VOI D=TRUE : 1 2 -
T29: TX_ 1
o sq@y—DP_EXTA AUXCH C P C9308 : Iio% - DP_EXTA AUXCH P . o o o 129 _R2D C N<1> o 4§U; IZW—AV| s 729 _R2D P<1> - T29DPA M._C P<2> oy 7o s
0. 1UF || 38R augia o 2 129 _R2D C P<1> 9383 CERMISE Y [ T29 R2D N<1> D9383 T29DPA M._C N<2> mrve oo
oo DP_EXTA AUXCH C N _C9309 1jj2 DP_EXTA _AUXCH N s o LAD90S s, o [ [ QD VODTRE mARS0- OzrRA e
— _ 0. 10F | MEE &Y, R9308 .. ... R9308/ R9309 mai ntain bias on C9308/ CI309 O &b ot Ao D9361 G\0_VOI D-TRE (DO382/ D9383)
I'f GPU uses commpn pins for AUX_CH M VWV sm—Tzow)  to prevent spikes when U9310 AUXDDC_OFF R9383 2 mQ‘D'LTW anp_va p=TRUE ( D9361. 2) _—
and DDC, alias nets together at GPU. J_ transitions fromhigh to | ow CRI TI CAL R@gé’ DfTELkE 5
= 9 . 1
Al 4 Ds
R9354 30 1 2 A ss DP_SI A M._R P<0> C90362‘21U'1: Imigg,—%?l s DP_SDRVA _M.__P<0> sl E;W__NmEL:ngm N R‘gg’é’ ITTELI‘(El,\/\/\/Z ’ 2
DP S r . R9355 30 LAAA2 2 DPSORVA MR N<O> 9365 12 ©a DP_SDRVA_M._N<0> (D9382/ D9383) e g =
. =PP3V3_SO_DPSDRVA A u p er - DI lver W e 0. 22UF | 1228 6537 S(' Dgs 'sLéocchga' =3Eg|;';v Both R's must connect
o 30 to Cin star topol ogy.
R9350 LAAA2 B TrzgwLe P SORVA M._R P<2> C9360 sjl2 .. DP SDRVA M. P<2> ) . pol ogy
— b 0. 22UF 1 1'53% §,3Y DP Pat h Bi asi ng s DP_A Bl ASO
C9310: [2C9311 |:(C9312 B RO351 30 1\ ,\p 2 = PP SORVA ML R N2> 9361 112 = DP_SDRVAM._IN<2> R9361 1.5K GTAGES. S
z i%& o (%)S%NF T (%)'ﬁflUF ]|% oo 0. 22UF 1T 5er" abi ' 1/\/\/\’2_%_”23?7'
. 1
PS8301 | 2C Addresses: Aogﬂ”;lr fER T oD R93p2 RI353 ., =pp3vs_so_ppspRva RO380 1. 8K 2 e h5w
Al A0 Addr (WR) u9310 v 2 {fow R9365 1.5K C
5 0 Ox96/ Ox97 L P88301TQ5ZI?\‘140GTR—A2 280, L5361 9359 : aa0s SKIANA2Z el
1 1.5K 1 2
o 3 gigﬁf oxsr o s _DP_EXTA_M__P<0> 1|inpop ORI TI CAL our oop| 30 DP_SDRVA M._C_P<0> O 1tk — CRITI CAL ANz
o 5 _DP_EXTA_M__N<O> 2 | n_Don ouT_pon|_29 s DP_SDRVA_M__C_N<O> X7R- CERM 2 U9359
1 1 O0xB4/0xB5 - 9363 1|2 0402 A& Dipenck
Note: O her Parade o s DP_EXTA M._P<1> 4| nD1p ouT_pip| 28 . DP_SDRVA M._C P<1> IV I—EV—R—V—\— 1o _DP_A_PWRDWN 2 >C4 DP_A BI AS )
devi ces use 96/ B6 o s DP_EXTA M._N<1> 5 | N DIN out DIN|_27 es DP_SDRVA M._C N<1> 09362 ) §5R'W sc70 |
)’ 3 10%
so only 94/B4 are o s _DP_EXTA_M__P<2> 1 QuT_p2p| 25 DP_SDRVA ML_C P<2> 0. 10F | MR %, 7R G =
used for this part. o 7s _DP_EXTA M._N<2> 8 || N D2N our_p2N|_24 5 DP_SDRVA ML_C N<2> 0367 I'C supports input DP/ T29 A I_OVV_ Speed 0402
NO STUFE o s _DP_EXTA M._P<3> 9 |iN_p3pP ouT_psp| 23 . DP_SDRVA M._C P<3> ,—|0 1UF1 H?m—rsv—\_ hi gh while Vcc = OV. L . _PP3V3_SW TBTAPWR
R9311!| [*R9310 oo DB _EXTA M. N<3> 101w pen out_pe 22 DP_SDRVA M. C N<3> CO9366 15 o Mist be 3.3V DP A port power .
iK 1K . DP_EXTA_DDC CLK 14 | N scL AC_AUXP|_20 s DP_SDRVA_AUXCH C P 0.10F I I58Z 3%, ——
a8 Viow D e ExTA DATA 13 || n_sDa AG_AUXN_19 . DP_SDRVA_AUXCH G N 1 C9390 |1 C9391
402, 2402 DP EXTA AUXCH P 16 18 AUXCH Snoop Port R °}UF “’lUF
81 75 | N_AUXP QUT_AUXP_SCL (DP_SDRVA_AUXCH_P) ’ OM T_TABLEYN|N||[@[™ 2 ;w 2
o1 75 _DP_EXTA_AUXCH N 15 || N AUXN oUT_AUXN_sDA|_17_( DP_SDRVA_AUXCH_N) used by PS8301 - 1R9399
1R9312 P EX 3 - - - = = = during training. s DP_SDRVA M._N<3> 31 Ipnt oF—voo 100K
%‘!/5 s TA_HPD | N_HPD (1PD) out_Heo| 31 ((DP_SDRVA_HPD) C9369 1|2 23 DP_SDRVA M._P<3> 30 |pni_o- uU9390 iﬁow
Haow DPSDRVA | 2C CTL_EN 26 | ¢ T EN(I PY) caoer| 32 DP A CA DET . I 09396%3UF1 %8%0%,%1'— s DP_SDRVA M._N<1> 27 mN1,1+CBTL§\’,‘éFD,f°81 5201 =
L5 DPSDRVA_| 2C_ADDRO 36 |y 26 aboro (1 pD) any} — - — s DP_SDRVA_M__P<1> 26 |y 1- bout o+| 1 T29DPA M._N<3> oy o o0
DPSDRVA_| 2C_ADDRL 35 || 2 Aot (1 PD) cext| 11 DPSDRVA_CEXT 0. 1UF 11 SoR amita s DP_SDRVA_AUXCH P19 |ais pauT_o- 12 T29DPA M. _P<3> gy v
. | 2C DPSDRVA B PLAGE NEAR=LR310. 11: 2 o DP_SDRVA_AUXCH N__18 |apa. ORI TI CAL T29: Unused
w2 cas_=1 2C_DPSDRVA_SDA 37 |spa_crL 2720F DP_SDRVA_HPD 17 |wpp 1 pout 1+ 4 T29DPA M._N<1> oo
DPSDRVA REXT 12 ey ég\z > CKPLUS_WAI VE=Ni f Pr_badTer m pouT_1-| 5 T29DPA M._P<1> 76 83
DP_AUXCH | SO 39 402 LF T29_A _RSVD N 25 Ipine_o+ T29: LSX_A R2P/ P2R (P/'N) B
2 16 (TR AUXDDC_CFF (| PD) T29_A RSVD P 24 IpiN2_o-
DP_A_PWRDWN R 34 |pp (1 pp) = (T29_A_L SX_P2R) 23 Aux+ DP_A_EXT AUXCH P_cmy, 7o o0
N N _A_LSX DI N2_1+ L7 DP_A EXT_AUXCH N
SR93—1P3 1R9319 PS8301 has i nternal D THVPAD R9395% 5?393 (T29 A | SX R2P) 22 |y 1- AUX 125 RX I Bias S % 7 83
o T ~150K pul | -down on PD ool o 1200 3750w T29 D2R1_BI ASP 15 |auxer ’ -
1 5% e pin. Ckay to drive this 280, L5361 T29_D2R1_BI ASN 14 lauxe- HPD_I N8 DP_A_EXT_HPD 4 75
/20 /16w _ ~ <N
M ML pi n even when VCC=0V per o 13
2 i i -
i Parade (pin is 5V-tolerant). L R93916K |1Q|?397 NCx=—=—HPD_2 1R9398
1 Port A MCU < LKe < 1K « .DP_A_PVRDUN 10 lopy se 190K
= 1/ 20W roow . T29_A BLAS 1732 |aux s | LOPort A 20W
PPaV3 SW TBTA 201 201 11 NC - H =Port B 2 1
e Must be 3.3V DP A port power o1
CBTL04DP081 (353S3151) and L -
1 Pl 3VEDP212 (353S3055) are THVPAD =
EIEN s ggl%éojiggl%%l R9338! = footprint-conpatible parts with ol w=|d| SI GNAL_MODEL=T29DP_MUX
ORI T1 CAL VDD OM T TABLE j—, 355 10K simlar pinouts. NXP uses pin
U9330 - 2 ‘1%‘2,4M 2 ;,EO‘QAM 6w 10 for M. and HPD, Pericom uses
402 pin 10 for M. and pin 11 for HPD. L
LPC1112A e z =
s DPACADET o ileeeropiooo  VEN2S RIPIOL_0/ ADL |16 gpm T29DPA_CONFI GL_RC (¢ Note: U9390 M./HPD defaults to T29 npde so that DP/T29
s _DP_A_PWRDVWN &—2|P o0_1/ cLkouT RIPIOL 1/ AD2 17 g 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 $g‘£l; 2 % iN R LAAA2 TBT A HV_EN mymy 55 v pul | -ups on M.<3>. 19390 AUX defaults to DP node
. =1 2C T29AMCU_SCL 8 o (IPU) swoi O/ PIOL_3/ ADA 19 g DDR ” 5% e 100Q: 0 -downs woul d defeat DP Sink’s
. BRI — . E: gi;i&écﬂ; PO 41 ADS] WKELR | 20t DP A EXT HPD o Mz;g\g BEFaEFPoRO8F OB BYL} e
=TBT_WAKE_L: 7 T29DPA_HPD 10| by op_6/ SCK PlOL 6/ RXOL23 _gm T29_A_LSX P2R P2R = Plug to Rece
| = X L - = ptacl e -
Deskt ops use PCle WAKE# 7 $§g t\sgzﬁ§>R 1; PI CO_7/ CTS# Pl OL_7/ TXD 2; - $§g fslécsjélmp R2P = Receptacle to Plug e 0L LD 200G DATE02/ 200201 A
H 33 - > 3: . 1
Moo | ob uae” 5wk - G 129 LSCe<0> 12001 o a1 S0 Criseo o 1 cr_os Crist Cuo -2 = 1 Di spl ayPort/ T29 A MJXi n
an 129 LSCE<1> = g 13Ip o 9/ MOSI/ CT16B0_MATL . R9339
v o =TBT_WAKE L ’ @=—L4] SWCLK/ Pl 00_10/ SCK/ CT16B0_MAT2 ( OD) BZSG}ASdr2.7 (W/ Rd) iMm 051- 9058
1 TBT PWR REQ L &—15/R P C0_11/ ADD (OD) THRM XTALI N}-4 X x aow le Inc -
e BT PR REQ L g tojwria. s B ‘R9335 ['RO336 iy App :
02
of & % i 0K 2" S 6.0.0
iow iow NOTI CE OF PROPRI ETARY PROPERTY:
5402 240‘2 = ‘PrEEPH\E?:le ON CONTAI NED HEREI N | S THE
THE PCEESSOQPEEE;YTgFTfEPPIEaL’C\XCN NG
B ] | TO MAINTAIN THI 'S DOCUMENT | N CONFI DENCE 93 OF 109
R9330 provides pads for programmng/debug of MU, please make accessible. L 11 NOT TO REPRODUCE R Copv 1 T
If project has space for 10-pin programm ng header it shoul d be used. "IV AL oo rEstveD TN WOHE O PART 75 OF 86
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CRITICAL | CRLTI CAL

3. 3V/ HV Power

V3P3 nust be S4 to support
wake from Thunderbolt devices.

» =PP3V3_S4_TBTAPWRSW

C94871|, C94801
100UF 22F

2=
ol o ]

1V3P3  1100mA  1030mA

1C9481 e

I HVS3

MUX

Max
1200m

930mA (assunes 15V, 12W mi ni mum)

930mA (assunes 3S, 9-12.6V, 7.5-11.7W

PP3V3_SW TBTAPWR ¢

s D T29_A BIAS R?]_UF
2

490
e

41

R9491*

51
25
201,

I

18
X75%— SERM =

8 75 (T} T29_D2R_C P<0>

19 —
20 | )var3 VOLTAGE=3. 3V )
, =PPHV_SW TBTAPWRSW PPHVY SW TBTAPWR
200 A VTR UBFEES: 38 WY
7 [V =
94151 ©9410:1 CRLTI CAL 48p 19486 [1(94ll
. 1UF —— —— 10UF —— 0. 1UF
4T o 09410 W T, % T, My
or CERT Y 2 CD3210A0RGP 5 3 %5
0603 603-1
16 |RsvD
™ D> =TBTAPWRSW EN 5 [EN | SET_V3P: TBTAPWRSW | SET_V3P3
75 35 D> TBT_A HV_EN 11 |4v EN TBTAPWRSW | SET_SO
s D =TBT_SO_EN 17 |so TBTAPWRSW | SET_S3
a0 TBTHV: P15V TBTHV: P15V
—2 e R9410!| |'R9411 1R9412
ERREE € 22. 6K 22. 6K 36. 5K
bel ow 1% 1% 1%
1/ 2 20W 20W
201 5201 5201
TBTAPWRSW | SET_S3_R <RV3P3>
TBTAPWRSW | SET_SO0_R
TBTHV: P15V TBTHV: P15V
m4131 1m414 Single-f It T ot tion
22.°6K 22. 6K reqli res two RS por b
1/ 20 ;é‘éow Share R on't SET-vePs ok
2201
<RHVS3> <RHVSO0> ILIM = 40000 / RISET
For 12V systens:
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON =
11480338 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0402, SMD, LF R9410, R9413 TBTHV: P12V
11480338 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0402, SMD, LF R9411, R9414 TBTHV: P12V
Nomi nal Mn Max
I HVS0/ S3  1120mA  1090mA  1170nA (12W m ni mum) C940
0. 01 —

XU
NO<ETIO

B B

Thunder bolt Connect or

0. 01UF

GND DPACONN 1 C 1|2
PRER R ELERY 19%

T29 Dir XS GERM

= T29DPA_ M _P<0>

5 75 (M) T29_D2R _C N<O>

J9400
DSPLYPRT- MD7- 1

L 8 ]

ss T29DPA M._N<O>

129 A _BIAS o e s

T29_A_BI D2RN1

s D T29_A BIAS D2RP1

R9498*
2. 2K
]

aND_VOI D=TRIE 2
T29 D2R C P<1>

8 75 (A T29DPA_M__P<3>

GND_VO D=TRUE GND_VO D=TRUE

R9494* 'R9495
1K 1K

% 5%
1/ Zg/xv 20W
201, 2201
SI GNAL_ MODEL=EMPTY SI GNAL_ MODEL=EMPTY

QHOT_PLUG DETECT G\NDO

0.
GND_DPACONN 7 _C 1

A

GND_VO D=TRUE
%Bot h Cs)
4 1012

T29DPA M._C P<0> M s o

0. 47UF

T29DPA_M__P<1> am s

o471 WM e TT200PA M _C 0> O
0. 47UF 'Mzois-l

GND_VO D=TRUE | GND_VO D=TRUE

83 75 T29DPA_M._N<3> - ;
9: Unused o
Tolsh:
1
2R92‘|1<99 650NH- 5% 0. 430MA- 0. 520HM

i{lz‘éow

8 75 ¢COT} T29_D2R C N<i1>

28b voo-TRE D9498 A
D9499 &

o SVAEREE | 650NH 59 5 4500A- 0. 52GHM

0603
S| GNAL_MODEL=EMPTY
s T29DPA _D2R1_AUXCH P

L 8 ]

LSX_R2P/ P2R ( P/ N)

2 (YY1 G\D_VO D=TRUE

ss T29DPA M. _P<2>

as T29DPA D2R1_AUXCH N

1 8 ]
1 8 )

a3 T29DPA M._N<2>

CRI.TI CAL

8 75 CBY DP_A _EXT_AUXCH P

83 75 CHY DP_A _EXT_AUXCH N

s T29DPA_HPD

cee

T 1

s T29DPA _CONFI G1_RC

DP Source nust pull

s T29DPA _CONFI &2 _RC

R9452*
1M

W5,

greater than or equal %
to 100K (DPv1.1a). %

1| 109495 2
30%%%,:: pr— :%'33%9'3': Si nk HPD range:

3 2 2 g Hi gh: 2.0 - 5.0V =
R Y Bi5:™ [ow 0 - 0.8V

down HPD input with 'RO441

470k R's for
on AC-coupl ed signals.

T29DPA M._N<1> a:m 3]

GND_VOI D=TRUE
Both C s)

2
Cgé‘t%u:: I—E‘Z—JW T29DPA M._C P<2> v
1 501 = T29DPA N<2>

ESD protection

SYNC _NMASTER=K90Il M.B

SYNC DATE=02/ 15/ 201

Thunder bol t

Connector A

d} Appl e I nc.
®

051-9058 | D

6.0.0
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6

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 © m m:HEgE:VW\I gig gs"'r:‘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 % -
603- HF TAGE=T, \ ON THE SENSCOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST ClI RCUI T
BOTTOM 'RO788 Cc9782 ¢+ —_—
SOOIk 0.10F . _=PP5V SO BKL PLACE_NEAR-L9701. 2: 3mm
i}:ﬁw R G 2 ORI TI CAL ORI TI CAL
L5 o402 L9701 29701
33UH- 1. 8A- 110MOHM
LCDBKLT_EN DIV SR PLACE NEAR-USTOL. AS: 3rm
s _=PPBUS SW BKL 1 2 PPBUS SW LCDBKLT PWR SW A N« oo PPVOUT _SW LCDBKLT s 7
CRITTCAL M N_LINE_W DTH=0.5 MV M N_LINE_W DTH=0. 5 MV
‘Ro7 o712 * 1 9713 121745 25M M N_NEGCW DTHE0. 2 W L CRI TI CAL CRITI CAL M NNEGKW BTH-0. 375 W
VOLTAGE=40V VOLTAGE=50V
RO789 LOUE o TG e RB160M 60G 1 C9796 1 C9797 1 C9799
4 10% 160 oI OT=TRUE 220PF ——10UF 10UF
38V 38 6% — 10% 1006
et s e e Boem |2 BY 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 M
1oF —— —L-o0.01UF ouT DBl
P p— PPVOUL_SW LCDBKLT EB P W
2V, 2 1oV M LUNE W DTHEO. 1 M PLACE_NEAR=CO797. 1: S
o rm—LCD BKLT EN coSR XiR CERM M N_NEGCW DTHE0. 1 M -
; _=PP3V3 S0 BKL VDDI O
PLACE_NEAR=U9701. C4: 4nm
Cc9711 *
0. 1UF ——
10% ——
oV
X7R- CERM 2
2 BKLT PLT_RST_L 5402
R9755
10K 3 a 3
A VDDl O VLDO VI N
1/ 16W
L w9701
- -M
BKL_VSYNC_R o vsvriz: B CROSW ol
R9741 V! - PROD
10K, BKL FLTR [ Swal 2 e
FILTER R9717
500 n PLACE_NEAR=US701. E5: 10mm 0
R9753 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
add ; Rd R9757 fe BKL SQL o o e
. 1/ 16w ROD
r: Ox58(W)/0x59( Rd) ~ o Lrasw SCLK OUT1| B BKL | SENL BKLT: Pl
" =12C BKL 1 SDA 1 2 403 BKL SDA o1 | gpa
La:im e NV our2| = BKL | SEN2 R9718
5%
1/ 76w BKL PWM | pwm ouTa| S BKL | SEN3 e
R 3 PLACE_NEAR=LO701. BS: 10mm N LED RETURN 2 @ s
VA BN =N ot = W RESCW BHEES 50 s KRBT S
E2 L - mm o | N mm
17 s _PPBUS SW LCDBKLT PWR | TP BKL FAULT 3 | FAULT 5 LIL_LSLNS Jo— Ve
® R9731 ’R9715 ouUT6| Bl BKL | SEN6 403
301K PLACE_SI DE=BOTTOM CRI TI CAL
19 100k S BKLT: PRCD
% 1%
n a 0 n
R9704 e iiaw ORI RO719
o [TR)—LCD BKLT PW 1 1402 g g 66 PLACE NEARU9TO1 57 10mm 1 2 LED RETURN 3 oD ©
\ M N _LINE W DTFEQ. 5 \ M N_LINE W DTH0. 5
1ew ol 3] 2le M NNECK_W DTH=0. 20  mm Vo M NNECK_W DTH=0. 20 mm
Ve LF 1 C9704 = . sorTam MeoLF
L 33PF
. 3% | _LED=22. 7mA BKLT: PROD
G402 RO716%| |'RO714 R9720
90. 9K 16. 2K PLACE_NEAR=US701. E3: 10mm 0
_ : - 1 2 LED RETURN 4
= FpwiE9. 62kHz :/Flé('f"v érlsw PLACEVENT_NpTE=Keep away from noi se nodes(Ed, AL A2, B, B pi ™ N LT NE W BTF=0.5 N ™M NLTNE_W DTH=0. 5 oD © 7
CLF L LF N_NE DTH=0. 2 % N_NEC DTH=0. 2
see spec for others 402, 5402 XW9710 M NNEGCWPTHEC. 20 mm HEGY M NNEGCWPTHEC. 20 mm
S sorTam -
GND BKL_SG\D I W oz
™M N LI NE WDTH-0. 4 W BKLT: PROD
M N_NEGCW DTH-0. 2 W1
A= 4 R9721
| _LED=369/ Ri set PLACE NEARRURTOR, 27 10mm A2 LED RETURN 5 o ¢ 7
N LT NE W BTF=0.5 ™M NLTNE_W DTH0. 5
(EEPROM shoul d set EN_| _RES=1) M N_NEGK_W DTH=0. 20 R MNNECCWDTHR 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 1/510/5Dw M N_NECK_W DTH=0. 20 mm
BOTTOM M= LF
402
PART NI ER qQry DESCRI PTI ON REFERENCE DE! CRI TI CAL BOM OPTI ON —
VB S S 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

051-9058 | D
6.0.0

d} Appl e I nc.
®
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CPU Signal Constraints CPU Net Properties

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET-TYPE
— 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
- — — s s oo s PO E s PO E PGH T DM _S2N P<3: 0> 017
CPU_55S * =55_OHW_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
_OHM. Co—mwe PCIE_85D PO E_PCH RX DM _N2S N<3: 0> 917
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance.
gap P Yy P 9 P ying 9 m s S PO E 85D PO E_PCH_BX EDl _DATA P<7: 0> 017
[ POLE 85D POLE_PCH BX FDI_DATA N<7:0> 017
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
— — D el s0 cPuAGTL FDI_FSYNC<1..0> o1
CPU_AGTL - =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_Di ELECTRI C ? [ CcPU_50: CPlAGTL EDl_LSYNC<1. . 0 917
CPU_8BM L * 8 ML ? [— cply_50; CPU_AGIL FDI_I NT 917
cPy_cow * 20 ML ? CO—ceuesa CcPU_50: cel cow CPU PECI 10 19 46
CPU_I TP N =2: 1_SPACI NG ?
- — — CO—eusuc P50 cPuLacT PM SYNC 0 17
CPU_VCCSENSE * 25 ML ? [ S VEYSVEVC CcPU_50: CPlAGT PM_MEM PWRGD 10 17 26
Mbst CPU signals with inpedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.
" . " B . CPU_50: P XDP_DBRESET L
SQURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7 | — T = 1029 24
[ — CPU_50; CPULTP XDP_CPU PRDY L 10 23
PCl - Expr ess fa—t CPiys0: cPUL T XDP_CPU PREQ L 10 23
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 [— CPU_50; CPU_AGTI PM EXT TS L<0>
o [ CPU_50; CPUAGIL 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
— - e susce cpu_27a: oL cow CPU SM RCOMP<0> o
CLK_PCI E_90D * =90_HM 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 RCOMP<1> 10
CO—cRuwsurmae 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 VEEI GHT
O camerr L CPU_50 CPU_AGTI CPU _CATERR L 10 45
CLK_PCI E * 20 ML ? [— CPU 50! CPU_AGTI CPU_VCCI O SEL 8 12
CO—<caweracar L CPU_50; CPU_AGIL CPU _PROCHOT L 10 45 46 68
I el e el s0 ceL_acr CPU_PWRGD 10 19 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
OB IRMIRLE L cply_50; cPlLaM L 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
PCI E_PCH_TX2RX * =4X_Di ELECTRI C ? PCl E_PCH_TX2RX TOP, BOTTOM =5X_Di ELECTRI C ?
— — CO—u_aioo QK PAE e0n QK eaE DM __CLK100M CPU N 10 16
PCl E_PCH_RX2RX * =3x_DI ELECTRI C ? PCl E_PCH_RX2RX TOP, BOTTOM =4x_Dl ELECTRI C ? CO—teceuaxioom QK _PQE_90D QK PAE | TPCPU_CLK100M P 10 16
[CO—Lreceu axioom QK POE aon QK POE | TPCPU CLK100M N 0 16
PCI E_PCH_RX2TX * =4x_Di ELECTRI C ? PCI E_PCH_RX2TX TOP, BOTTOM =4x_Di ELECTRI C ?
[D—L1eceu aiaoon QK PG E 90D aKpPaE | TPXDP_CLK100M P 16 23
PCI E_PCH_20THER * =3x_Di ELECTRI C ? PCl E_PCH_20THER TOP, BOTTOM =4x_Di ELECTRI C ? [C>—Lteceakioon CK PCE 90D aKPAE | TPXDP_CLK100M N 16 23
el aKioom QK POE 90D QK PAE XDP_CPU CLK100M P 23
[D—eceuaKioom QK POE 90D QK PAE XDP_CPU CLK100M N 23
— e ol 27ps e caw EDP_COVP B
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
— = el 2764 el caw CPU_PEG COVP .
PCI E_PCH_TX *_PCH_TX * PCI 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 XDP.
R " " ro £ Pon 20TER o= m cou so: o ite CPy_TDI 1023
Sk = el s0 oLt XDP_CPU_TDO 10 2
PCI E_PCH_RX * * PCl E_PCH_20THER [— DP_TNE P50 CPU TR XDP_CPU TMS 10 23
[— DP_TCK CPU_50; CPULTP XDP_CPU TCK 10 23
. " . . . RS o= o= XDP_CPU TRST L
SOURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per S| team feedback. [CO—X0R-IRsTL LA LT 1023
o= e cpLy_s0! cPuLTE XDP_BPM L<3..0> 02
O—xeseua P50 cPuiTe CPU CFG<15.. 12> o2
O (ESB CPURST 1) cPls0 ceuL TR XDP_CPURST L 2
>
e oo sense cou 2780 cel veosense CPU_VCCSENSE P 1268 SPY-VERRA-V] B2z
et vooaxa sense cpu_27a: CPLLvCCSENSE CPU VCCSENSE N 12 68
e vsense cpu_27a: CPL voCSENSE CPU VCCl OSENSE P 270
e vsense cpu_27a: CPL voCSENSE CPU VCCl OSENSE N 270
[O—celvooaxa sense cpu_27a: CPL voCSENSE CPU AXG SENSE P 12 68
oL vooaxG sense cpu_27a: CPL voCSENSE CPU AXG SENSE N 12 68
> ceuva sense CpLy_27pa! CPLLVOCSENSE CPU VDDQ SENSE P 2
[T B vALSENSE CPU_27p4; CPU_VOCSENSE CPU_VDDQ SENSE N 12
DRl vALSENSE CPU 27P4 CPUVOCSENSE CPU_AXG VALSENSE P 9
T8 CPLL VAL SENSE el 2764 Pl vecsENsE CPU AXG VALSENSE N .
DRl VALSENSE CPU 27P4 CPUVOCSENSE CPU VCC VALSENSE P 9
[D>—cerva sense cpu_27a: CPL voCSENSE CPU VCC VALSENSE N .
CPU_VI DALERT_L
@ CPLU 1 DAL ERT | CPU_50: CPU_OOND. — — 12 68
E CPU_SVIDSAL K CPU_50: CPU_OOND. CPU_VI BSCLK 12 68
[D—ewsuosan CcPL_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_| NEORVATI 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’G&;
MEM 37S * =37_OHV_SE =37_OHM_SE =37_OHM_SE =37_OHV_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_OHW 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, 1 SL4, 1 SL9 ¥ =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM 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
NEM_CVD2CVD * =1.5:1_SPACI NG
MEM_CMD2MVEM * =3: 1_SPACI NG
MEM_DATA2DATA * =1.5: 1_SPACI NG
MEM_DATA2NEM * =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 I\CLRULiE;SEf{ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRUL’EﬁSI:%"
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\CLRULEisér NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULEisér
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 o
MEM_CTRL MEM_CVD * h/EM_CrKZA}EM MEM _DATA MEM_CVD * hEM_mTAZA;éM o
MEM_CTRL MEM _DATA * MEM _CT} RZNEM o MEM _DATA MEM _DATA * h/EM_DATAZD;\'i”A o
MEM_CTRL MEM _DQS * NEM_CI'KZV\’IE’I\’A’ o MEM _DATA MEM _DQS * hEM_mTAZA;éM o
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” -

Need to support MEM *-style wildcards!

DDR3: sandybridge SFF 2C when routed on Type-3 (Through hole) should follow rPGA guidelines

per Huron River SFF DG revl.0 (#438297).

DQS intra-pair
DQ to DQS matching per

mat chi ng shoul d be within 0.127nm no inter-pair
byte lane should be within 0.127mm

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

CLK intra-pair

mat chi ng should be within 0.127mm

inter-pair

mat chi ng requirenent.

CONTROL signals should be nmatched 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 dielectric,

Maxi num | engt h of any signal

SOURCE: Huron

CLK is 5x dielectric.
fromdie pad to SODIMM pad is 119.83nm from procesor ball to SODI MM pad is 88.9mm

River Platform DG Rev 1.01 (#436735), Section 2.5

mat chi ng should be wi thin 0.0508mm

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—emaax NEM 72D NEM QLK MEM A CLK P<5..0>
CoO—emadaxk NEM 72D NEM O K MEM A CLK N<5..0>
CoO—emaam NEM NEM CTRI MEM A CKE<3..0>
CoO—emaam NEM NEM CTRI MEM A CS L<3..0>
s oum 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—emaan NEM 40 NEM CVD MEM A RAS L
CoO—emaan NEM 40 NEM CVD MEM A CAS L
CoO—uwuaan NEM 40 NEM VD MEM A VE L
CO—emang BvIEo NEM 50 NEM DAT, MEM A DQ<7..0>
O MEMADQ BYTE] NEM 50 NEM DAT, MEM A DQ<15. . 8>
O EMA Do BYIE MEM 50! MEM DAT. MEM A DQ<23. . 16>
[CO—emA D BYIE NEM 50 NEM DAT, MEM A DQ<31. . 24>
CO—EMAng BYIEs NEM 50 NEM DAT, MEM A_DQ<39. . 32>
[CO—ema D ByIE NEM 50 NEM DAT, MEM A DQ<47. . 40>
CO—emang BvIEs NEM 50 NEM DAT, MEM A DQ<55. . 48>
O EMA g BYTE MEM 50! MEM DAT. MEM A DQ<63. . 56>
CO—Enanon MEM 85D MEM DS MEM A DQS P<0>
CO—Ena o MEM 85D MEM DS MEM A DQS N<O>
CO—Enanost MEM 85D MEM DS MEM A DQS P<1>
CO—emane NEM 85D NEM DS, MEM A DQS N<1>
A ns NEM 85D NEM DS, MEM A DQS P<2>
CO—Ena s MEM 85D MEM DS MEM A DQS N<2>
A noss MEM 85D MEM DS MEM A DQS P<3>
CO—Ena nos: MEM 85D MEM DS MEM A DQS N<3>
CoO—Enangs MEM 85D NEM DOS MEM A DQS P<4>
CO—emangs NEM 85D NEM DS, MEM A_DQS_N<4>
CO—a nos NEM 85D NEM DS, MEM A DQS P<5>
oA nos NEM 85D NEM DOS. MEM A DQS N<5>
CO—Enanss MEM 85D MEM DS MEM A DQS P<6>
oA MEM 85D MEM DS MEM A DQS N<6>
[CO—enans MEM 85D MEM DS MEM A DQS P<7>
oA s NEM 85D NEM DS, MEM A DQS N<7>
CoO—emBaxk NEM NEM O K MEM B CLK P<5..0>
CO—emBaxk NEM 72D NEM O K MEM B CLK N<5..0>
CO—emeam NEM NEM CTRI MEM B CKE<3. . 0>
MEM B_CNTL NEM MEM CTRI <3..0>
[— MEMB CS L<3..0
CO—emeam NEM NEM CTRI MEM B ODT<3. . 0>
CO—uwuean NEM 40 NEM CND. MEM B A<15..0>
CoO—uwuean NEM 40 NEM VD MEM B BA<2..0>
CoO—emBean NEM 40 NEM CVD MEM B RAS L
CO—emean NEM 40 NEM CVD MEM B CAS L
CoO—enean NEM 40 NEM VD MEM B VE L
O MEMBDQ BYTED NEM 50 NEM DAT, MEM B DQ<7..0>
DM e oo BYIE NEM 50 NEM DAT, MEM B DQ<15. . 8>
O EMa oo BYE MEM 50! MEM DAT. MEM B DQ<23. . 16>
CO—EMa g BYIE NEM 50 NEM DAT, MEM B DQ<31. . 24>
CO—EMa oo BYTEs MEM 50! MEM DAT. MEM B DQ<39. . 32>
CO—eme g ByIE NEM 50 NEM DAT, MEM B DQ<47. . 40>
CO—eMEa g BYIEs NEM 50 NEM DAT, MEM B DQ<55. . 48>
CO—Ena o e MEM 50! MEM DAT. MEM B DQ<63. . 56>
[ SYSVERC MEM 85D MEM DS MEM B DQS P<0>
CO—Eva oo MEM 85D MEM DS MEM B DQS N<O>
[CO—enanost MEM 85D MEM DS MEM B DQS P<1>
CO—emB Do NEM 85D NEM DS, MEM B DQS N<1>
e D NEM 85D NEM DS, MEM B DQS P<2>
CO—enancs: MEM 85D MEM DS MEM B DQS N<2>
CO—ena s MEM 85D MEM DS MEM B DQS P<3>
CO—ena noss MEM 85D MEM DS MEM B DQS N<3>
CO—Ena Do NEM 850 NEM DOS MEM B_DQS_P<4>
O —eme ngse NEM 85D NEM DS, MEM B DQS N<4>
e Do NEM 85D NEM DS, MEM B DQS P<5>
e Do NEM 85D NEM DS, MEM B DQS N<5>
[ VIR MEM 85D MEM DS MEM B DQS P<6>
[ VIR MEM 85D MEM DS MEM B DQS N<6>
[ SYEVERCS MEM 85D MEM DS MEM B DQS P<7>
CO—uue 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.
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Di gi tal

Vi deo Si gnal

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
DP_85D * =85_0ML DI FF =85_CHM DI FF =85_OHM DI FF =85_CHM DI FF =85_OHM DI FF -85 OMD FF
LVDS_90D * =90_0rvL DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =90_OHM DI FF 00 _OMDFF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG we G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
DP_PCH * =3x_Di ELECTRI C ? ’ DP_PCH TOP, BOTTOM =4x_Di ELECTRI C
DP_PCH_TX * =3x_Di ELECTRI C [ DP_PCH_TX TOP, BOTTOM =4x_Di ELECTRI C s
LVDS_PCH_TX * =3x_Di ELECTRI C [ LVDS_PCH_TX TOP, BOTTOM =4x_Di ELECTRI C s

SATA I nterface

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 FFPAI R NECK GAP
SATA_90D * =90_orvL 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 I
SATA_PCH_RX N =3x_DI ELECTRI C ? SATA_PCH_RX TOP, BOTTOM =4x_DI ELECTRI C ?
SATA_I COWP * 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 s
SATA3_PCH_TX2RX N =5X_DI ELECTRI C [ SATA3_PCH_TX2RX TOP, BOTTOM =6X_DI ELECTRI C s
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 a
SATA3_PCH_20THER - =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 TX2RX
SATA3_PCH_RX *_PCH_RX - SATA3_PCH RXZRX
SATA3_PCH_RX *_PCH_TX . SATA3_PCH RX2TX
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

t eam f eedback.

USB 2.0 Interface 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
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 LI NE-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

SQURCE: 471984_Cheif_River _M5_PDG 1.0 and the

spacing rule is adjusted per SI

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 FFPAI R NECK GAP
USB_85D * =85_cHM Dl FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF -85_OMD FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG we G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W G
USB3_PCH_TX2TX * =4X_Di ELECTRI C [ USB3_PCH_TX2TX TOP, BOTTOM =5X_Di ELECTRI C
USB3_PCH_TX2RX * =5X_Di ELECTRI C [ USB3_PCH_TX2RX TOP, BOTTOM =6X_Di ELECTRI C
USB3_PCH_RX2RX * =4x_Dl ELECTRI C A USB3_PCH_RX2RX TOP, BOTTOM =5x_Di ELECTRI C
USB3_PCH_RX2TX * =5x_Di ELECTRI C [ USB3_PCH_RX2TX TOP, BOTTOM =6x_Di ELECTRI C
USB3_PCH_20THER * =4x_Di ELECTRI C [ 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

t eam f eedback.

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CO—Lwsiaaaxk LVDS 90D LVDS PCH T LVDS IGA CLK P
CO—lwslaaak 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 |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 \TA3_PCH RX. SATA HDD D2R P

[ — \TA_HDD 2R ATA_90D \TA3_PCH RX. SATA HDD D2R N
[— \TA_HDD 2R CONN ATA_90D \TA3_PCH RX. SATA HDD D2R C P

[ — TA_HDD 2R CONN ATA_90D \TA3_PCH RX. 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_850D USB USB HUB UP P

[ — USB_850D USB USB HUB UP N
CO—usa e USB_850 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
o3 USB 850D USB USB_EXTA MUXED F_P
= USB_850D 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
= USB_850 USB USB_EXTA MUXED N
(23 USB 850 Use USB EXTD XHCI P
= USB 850 Use USB EXTD XHCI N
= USB 850 Use USB EXTB EHCI P
[z USB 850 Use USB EXTB EHCI N
= USB 850 Use USB EXTB XHCI P
= Use_8sD use USB _EXTB XHCI _N
(2D —LsBa_exT_BX USB_850 USBE3_PCH RX USB3 EXTA RX P
[z USB 850 USB3_PCH RX USB3 EXTA RX N
D —lsEa 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 e T USB_850 USBE3_PCH T USB3 EXTB TX P
= USB_850 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_850D USBE3_PCH T USB3 EXTA TX F N
= USB_850D USBE3_PCH RX USB3 EXTB RX F P
= USB_850 USBE3_PCH RX USB3 EXTB RX F N
— USB_850 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_85D USBE3_PCH T USB3 EXTA TX C N
= USB_85D USBE3_PCH T USB3 EXTB TX C P
= USB_850D USBE3_PCH T USB3 EXTB TX C N
=D —LseEx USB_850 Use USB SMC P

= USB_850D USB USB_SMC N
CO—usaeac USB_850D USB USB EXTC P

[ — USB 850 Use USB EXTC N
OB caer USB_850 Use USB CAMERA P

[— USB_850 Use USB CAMERA N

O usecanew USE_850 Use USB CAMERA CONN P
[— USE_850 Use USB_CAVERA_CONN N
e USB_850 USB USB BT P
e USB_850 USB USB BT N

[ —lsaar USB_85D use USB_BT_CONN_P

=D —sear USB_850 USB USB BT CONN N
CO—usa1ean USB_850 USB USB TPAD P

[— USB_85D USB USB TPAD N
CoO—wair USB_850 USB USB IR P

[ — USB_85D USB USB IR N
[CD—Bause R A PCH_USB_RRI 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
[CO—BCHLDIEFQLK UNUSED, QK PQE 90D QK PAE PCH CLK96M DOT_N
[ BCHLDIEEQLK UNUSED, QK PQE 90D QK PAE PCH CLK100M SATA P
[ —BCHLDIEFQLK INUSED, QK PQE 90D QK PAE PCH CLK100M SATA N
[ — CPU 50! 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
svB . =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 AFONBTE | 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
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
CLK_SLow . 8 ML 2
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_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
SPI . 8 ML 2
PCl - Express Signal Constraints
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT
PCI E_T29_TX2TX * =3X_DI ELECTRI C 2 PCI E_T29_TX2TX ToP, BOTTOM =4X_DI ELECTRI C
PCI E_T29_TX2RX * =4X_DI ELECTRI C 2 PCl E_T29_TX2RX TCP, BOTTOM =5X_DI ELECTRI C
PCI E_T29_RX2RX . =3x_DI ELECTRI C ? PCI E_T29_RX2RX ToP, BOTTOM =4x_DI ELECTRI C
PCI E_T29_RX2TX * =4x_DI ELECTRI C 2 PCI E_T29_RX2TX TCP, BOTTOM =4x_DI ELECTRI C
PCI E_T29_20THER * =3x_DI ELECTRI C 2 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 | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 . =55_OHM SE =55_OHM SE =55_OHM SE =55_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 LBC_50; LBC LPC AD<3..0>

O LecErae LBC_50; LBC LPC FRAME L

O LecresET LBC_50; 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 MB_50! ME SMBUS PCH CLK
DS\ PG DAT, MB_50! ME SMBUS PCH DATA
CoO—s\euseaio ak MB_50! ME SM._PCH 0 CLK
[CO—SMRUS_PGH.0_DAT MB_50! ME SM._PCH 0 DATA
[CO—SMaUS S\MCB_s0_ s MB_50! ME SML PCH 1 CLK

[ — MBUS_SMC B SO SDA MB_S0: M SML_PCH 1 DATA
CoO—Hmarax HDA_50 HDA HDA BIT CLK

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

[ — HDA_S0: HOA HDA SYNC R
Ot ksT L HDA_50; HDA HDA RST R L

[ — HDA_50 HDA HDA RST L
CO—tasom HDA_50; HDA HDA SDI NO

[ -t HDA_S0: HOA AUD SDI_R
CO—tasnar HDA_50; HDA HDA SDOUT

[ — HDA_50; HDA HDA SDOUT R
CO—eususax aK sioy 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_M3SI R

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

[ — PL_50: 1= SPI_CSO L

= PL_50: 1= SPI_M.B CLK

= PL_50: 1= SPI_MB CS L

= PL_50: 1= SPI_M.B MOS|

= PL_50: EL SPI_M.B M SO

= PL_50: EL SPI_SMC M SO

= Bl _s0. Bl SPI_SMC_MOSI

= PL_50 PL SPI_SMC CLK

= PL_50 PL SPI_SMC CS L

[ — POLE 85D POLE PCH T PCIE ENET R2D P
[ — POLE 85D POLE PCH T PCIE ENET R2D N
[ RS PCLE 85D PCLE_PCH T PCIE ENET R2D C P
[ - PCLE 85D PCLE_PCH T PCIE ENET R2D C N
CO—EoEEeer 2R PCIE 85D PO E_PCH RX PCl E_ ENET D2R P

[ — PCIE_85D PO E_PCH RX PCIE ENET D2R N
[ — PCIE 85D PO E_PCH RX PCIE ENET D2R C P
[ — PCIE_85D PO E_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

[ — PCIE_85D PO E_PCH RX PCIE AP D2R N

[ — POLE 85D POLE PCH T PCE FWRD P

[ — POLE 85D POLE PCH T PCIE FWR2D N
[CO—FEoEfwD 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 PO E 90D aKPOE PEG CLK100M N
[ DoE clidooM BT QK PCE 90D CK POE PCl E_CLK100M ENET_P
[ — QK PO E 90D K PAE PCI E CLK100M ENET N
O aepEl BEEQLK QK PCE 90D CK POE PCl E CLK100M AP_P
[ — QK PO E 90D aKPOE PCl E CLK100M AP N
O leepe2 REEQK QK PAE 90D QK PAE PCl E CLK100M FW P
[ — QK PO E 90D aKPOE PCl E CLK100M FW N
[ — QK PO E 90D aKPOE PCl E_CLK100M EXCARD P
[ — QK PO E 90D K 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-Exa AxcH DP_85D De_pa DP_EXTA_AUXCH C P 8 75
ED—teexxa axa De 85D De_pcH DP_EXTA AUXCH C N s 75
= DP_85D Dp_pa DP_EXTA AUXCH P 75
= DP_85D De_pa DP_EXTA AUXCH N 75
[D—eaE 20 0 POLE 85D POLE T20_RX PCIE T29 R2D C P<3..0> -
[>—ece e mn POLE_8SD POLE_T20_RX PCIE T29 R2D C N<3..0> .
[>—eat 20 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—raET20 mr PCIE_85D PO E_T29_T: PClE T29 D2R P<3.. 0> 8 33
[>—eat 20 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>—eatakiom e QK POE 90D QK POE PCl E_ CLK100M T29 P 16 33
kot akio e QK POE 90D QK POE PCl E_ CLK100M T29 N 16 33
Cl ock Net Properties

RETTPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
= SOLK_(I Ka2K_RIC. aK siow 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

ENET_MDI

0.6 M

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 LINE-TO-LINE SPACING | WEI GHT
ENET_3X * =3: 1_SPACI NG ?
SQURCE: Broadcom 5764- DS04- RDS Page 38
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
ENET_CR_DATA * 8M L 2
CAESAR |V (Et hernet PHY) 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
ENET_100D * =100_cHML 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

FireWre Interface 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
FW 110D * =110_cHM0l 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 LINE-TO-LINE SPACING | WEI GHT
FW TP * =3: 1_SPACI NG 2

RETTRE
ELECTRY CAL_CONSTRA NT_SET Prvst caL seacine
[ ENET_50; ENET, BCV6764 CLK25M XTALI
[— ENET_S0! ENET. BCMb764 CLK25M XTALO
[ ENET_50: ENET. ENET RESET L
o ENET_100D ENET_MDI ENET _MDI_P<3..0>
[ — ENET_100D ENET_MDI ENET_MDI_N<3..0>
TTEe)—CR_DAT. ENET_50: ENET_CR_DATA ENET_CR DATA<7..0>
[ —=DaL ENET_50: ENET_CR_DATA ENET_CR CMD
[D—=ax ENET_50: ENET_CR_DATA ENET CR CLK
D —=R-Dau ENET_50; ENET_CR_DATA SDCONN_DATA<7. . 0>
[CD—CR-DaL ENET_S0! ENET_CR_DATA SDCONN_CVD
OD—=ax ENET_50 ENET_CR_DATA SDCONN_CLK
i R AK ENET_S0! ENET_CR_DATA SDCONN_CLK L
FireWre Net Properties
RETTeE
ELECTRI CAL_GONSTRA NT_SET Prvst caL seacine
[ —Eweo 12 EW110D EW TP FWPO TPA P
D —Eweo 12 EW110D EW TP FW PO _TPA N
TTE)—EWP0_TPR Ew 110D EW TP FW PO TPB P
[ED—eweo_ten Ew 110D Ew TP FW PO TPB N
e EWPL_TE Ew 110D EW TP FWP1 TPA P
D —EweL 12 EW110D EW TP FWP1 TPA N
[TD—Ewel tea EW110D EW TP FWP1 TPB P
TTeDEW Pl TPR Ew 110D EW TP FWP1 TPB N
Port 2 Not Used
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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 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
T29DP_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FF
T29DP_100D * =100_0HM 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_T29SNK0_ 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 33
[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> 45
[D—DRT295NKI1 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< >
- DP_85D DiSPLAYPORT | DP_T29SRC ML_C N<3. . 0>
[cn DP_85D DisPLAYPORT | DP.T29SRC AUXCH C P
[ DP_85D DisPLAYPORT | DP.T29SRC AUXCH C N
=D T29 12C 558 | 129 12C 12C T29_SCL 33 48
=D 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 SPL_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
[Ecnd 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>
EO—I129 2RO T29DP_100D T29DP T29_D2R_C P<0> 5 76
129 2R0 T29DP_100D T290P T29 D2R C N<O> 75 76
129 2RI T29DP_100D T290P T29 D2R C P<1> 75 76
D129 2RI T29DP_100D T20DP T29 D2R C N<1> R
[Een T29DP_100D T29DP T29DPA D2R1_AUXCH P 6
[EEa T29DP_100D T20DP T29DPA D2R1_AUXCH N 76
[men T29DP 80D T29DP DP_SDRVA M._C P<3..0> s
- 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
[mD—DE_SDRVA M _EVEN T29DP 80D T290P DP_SDRVA M._N<2..0: 2> 75 83
D—DE_SDRVA M _CDD 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
e T29DP_80D T29DP T29DPA_M__P<3. . 0> 75 76
[ T29DP 80D T290P T29DPA M._N<3. . 0> 75 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 75 76
[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>
D29 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>
— T29DP_100D T29DP T29DPB_D2R3_AUXCH P
[rEn T29DP_100D T290P T29DPB_D2R3_AUXCH N
[izcn T29DP 80D T29DP DP_SDRVB_M._C P<3..0>
T T29DP 80D T290P DP_SDRVB M._C N<3..0>
[Rin T29DP 80D T290P 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
[>—DE_SDRVE M _CDD T29DP 80D T29DP DP_SDRVB_M._P<3. . 1: 2>
CED—DE_SDRYB M _ODD 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 - seaci G
CO—axrcs 1TQI_DIEEPAIR CHGR CSI _P 64
= 1TOL DUEEPALR CHGR CSI N o4
CO—as=®=cso 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
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Menory Constraint Rel axations

Al l ow 0.127 nm necks for

>0.127 nmmlines for

ARD fanout .

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
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 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 P p
e T
SENSE_1TaL 555 . SioreaR -s5_cHase =55_oma sE -s5_oase 11D FFPAIR 111D FFPAIR ELECTR CAL_CONSTRAI NT_SET PrvsI caL soaane
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
[ ATA 20D \TA3_PCH X SATA_HDD D2R RDROUT P
e D ATA_90D \T, 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
CPU_COWP - ATA_90D CH, \TA HDD R2D RDRIN N
e K e ’ ) @0 @o_P2m [ 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
A0 . =2:1_SPACI NG ?
@ ATA_90D \T, PCH_T: SATA _HDD R2D RDROUT N
D SENSE_DIEEPALR. JILERM 1TOL ILERM THVENS D1 P
D ILERM 1TOL ILERM THVENS D1 N
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT ED—=seaseae Temgitor nem THVENS D2 P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET =B Temgitor Tiemy THVENS D2 N
exeTcan - 25 mMLs - — Fp——
—_ oo . . =
D Temgitor ey T29_THERVD N
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING |  WEI GHT O—=seasee neaitor oy T20THVENS D2 P
T C ILERM 1TOL ILERM T29THVENS D2 N
ao - ~sTANDARD > NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET =
ao axrae - @o_Pawt
== S peeean s 11 sense 1 SNS HS_COMPUTI NG N
ao PaE . oo =
[ s 1o sense 1 SNS HS_COMPUTI NG P
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT ===
— a0 sarae . o [O—sesc s I e | SNS HS OTHER N
@0_P2ma . 0.20 v 1000 e [ — SENSE 1T0) sense | SNS HS OTHER P
= i o : oo CPUVCCI OS0_CS N
PUR_P2ZMM . 0.20 MV 1000 e =
SB_POVER QK PO E . PYR P2V [ — sense 1701 Sense CPUVCCI OSO0_CS P,
- SB_POVER - .
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET - e oR P
e SB_POVER SATA® . PVWR_P2WM D SENSE_DIEEPAIR SENSE_1TQI SENSE CPUI WP | SNS1 P
e il ) i = CPU WP I SNSL N
vewan a0 . corm o S R e CPU WP | SNS2 P
T D SENSE 1701 SENSE CPU MWWP I SNS2 N
NEM_CTRL @0 . ao_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 . P » _ 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
@ SENSE_DIEEPALR. SENSE_1TQ) SENSE CPU MVP_| SNSG P
@ SENSE_1TQ) SENSE CPUMVP_| SNSG N
D SENSE_DIEEPALR. SENSE_1TQ) SENSE CPUIL MVP_I SNS P
D SENSE_1TQ) SENSE CPUL MVP_I SNS N
== sewe neeee s 1o sense voosaso cs p
— st sense VOCSASO cs N
ED—ssensue s 1o sense cPU MR I SUVG P
B s 11 sense CPUL M I SUVG N
— sense niEEPALR sense 1101 sense CPU_THERVD P
— sense 1101 sense CPU_THERMD N
PHYSI CAL_RULE_SET LAYER AFONBTE | 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 M 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 37S * 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 s 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 OO A CLK F 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 CONNA CLK PP

J30 Specific Net Properties

NeT_TVeE
ELECTR CAL_CONSTRAINT_SET PHYSI CAL sPACI NG

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

[ — QK PO E 90D QK 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 DILEEPAIR 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
[ —ALOFE 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— AR DEE 1TOl_DIEEPAIR ool SSwe315 L P 60
DAL DEE 1TOL DI EEPAIR LDl Q SSwe315 R N 60
DAL DEE 1TOL DI EEPAIR LDl Q SSMe315 R P 60
> AL oEE 1Tl oieEPALR o AUD L2 N R 57 60
DAL DEE 1Tl oieEPALR o AD L2 PR 5 60
[lnciio AUD DI FF 1Tl _DIEFPAIR Wa'lel AUD LOL N R 57 60
D> Ao o 1Tl oieEPALR o AUD LOL P R 57 60
> An o 1Tl oieEPALR o AUD LO2 N L 5 60
= AUD DI FF 1Tl _DIEFPAIR Wsie) AD LR P L 57 60
CD—An o 1Tl oieEPALR o SPKRAMP I NL P .
Ao oEE 1T 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) SPKRANMP_| 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
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K90i

Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

OEREPRR

TOP,1'5L2, 1503, 1 SL4, I SLS, 1 SL6, 1 SL7, 1 SL8, | SLS, 1 SL10, | SL11, BOTTOM

NO_TYPE, BGA|

w 16.2

PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
AT . M So-amse So-amse ow om o SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
'STANDARD - Y =DEFAULT =DEFAULT 10 M =DEFAULT =DEFAULT DEFALT . 01w . - . . . SGA7P1NM- T
PHYSI CAL_RULE_SET LAYER ALLONROUTE | M NMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP e . il - e . = S
50_OHM_SE. TOP, BOTTOM Y 0.110 MM 0.090 MM o e ) ot ’ — o : = SGA’PZNM- -
50_OHM_SE. - Y 0.080 MV 0.080 MV =STANDARD =STANDARD =STANDARD ) P . il ’ o srow . o P
PHYSI CAL_RULE_SET LAYER ALLONROUTE | M NMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | ViEI GHT | SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT
40_OHM SE ToP, BOTTOM Y 0.165 MV 0.165 MV o 1.5:1_SPACI NG . 0.15 M ? . 2X_DI ELECTRI C * 0.140 MM ? i
40_CHM SE 1sL10 N 0.126 M1 0.126 MM =STANDARD =STANDARD =STANDARD ) 2:1_SPACI NG . 0.2 M ? . 3X_DI ELECTRI C * 0.210 WM ? i
40_CHM SE 1SL3, 1SL4, 1 SL9 Y 0.126 MV 0.126 MM =STANDARD =STANDARD =STANDARD ) 2.5:1_SPACI NG . 0.25 MM ? ) 4X_DI ELECTRI C * 0.280 MM ? i
40_CHM SE N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD ) 3: 1_SPACI NG . 0.3 M ? . 5X_DI ELECTRI C * 0.350 wm ? i
PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP Lremane : orm ’ X OEETRC . 0420 W .
e 7X_DI ELECTRI C * 0.490 MM ?
a7_omise Top, BorTaM v 0,190 Wt 01w
37_OHM_SE 1sL10 N 0.145 MM 0.1 M =STANDARD =STANDARD =STANDARD )
37_OHM_SE 1SL3,15L4,1SL9 Y 0.145 MM 0.1 M =STANDARD =STANDARD =STANDARD )
37_OHM_SE - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD )

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP WWW'qubWX'Com
27pa_am s TP, BoTTOM v 0,310 W 02w
27P4_OHM SE - Y 0.235 MM 0.2 M =STANDARD =STANDARD =STANDARD i

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAI R NECK GAP.
55_OHM_SE. TOP, BOTTOM Y 0.090 MV 0.090 MV o
55_OHM_SE. - Y 0.070 MM 0.070 MM =STANDARD =STANDARD =STANDARD )

PHYSI CAL_RULE_SET LAYER ALLOW ROUTE | 1 N UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAIR NECK GAP | | PHYSI CAL_RULE_SET LAYER ALLOW ROUTE |\ i UM LI NE W DTH | M NIMUM NECK W DTH | NAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
72_OHVM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o 1:1_DI FFPAIR - Y =STANDARD =STANDARD =STANDARD 0.1 M 0.1 M o
72_OHVM DI FF 1SL3,1SL4, 1 SL9 Y 0.140 MM 0.140 MM 0.190 MM 0.190 MM i
72_OHVM DI FF 1sL10 N 0. 140MV 0.140 MM 0.190 MM 0.190 MM i
72_OHVM DI FF TOP, BOTTOM Y 0.175 MM 0.175 MM 0.200 MM 0.200 MM i

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAI R NECK GAP. PHYSI CAL_RULE_SET LAYER ALLONROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP
85_CHW DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o 85_DI FF_BGA - =B5_CHM.DI FF =85_CHM DI FF =85_CHM_ DI FF =85_CHM_DI FF =85_OHM DI FF =85_OHM DI FF o
85_CHW DI FF 1SL3,1sL4 Y 0.101 MM 0.1 M 0.170 MM 0.170 MM ) 85_DI FF_BGA 1SL3,1SL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM o
85_CHW DI FF 1SL9, 1 SL10 Y 0.101 MM 0.1 M1 0.170 MM 0.170 MM ) 85_DI FF_BGA 1'SL9, 1 SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM )
85_CHM DI FF TOP, BOTTOM Y 0.125 MV 0.1 M 0.190 MV 0.190 MM ) NOTE: 85_DI FF_BGA is 85-ohns differential inpedance on outer |ayers and 80-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i VUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECGK GAP PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i VUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o 90_Di FF_BGA - =90_CHM. DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF o
90_OHM DI FF 1SL3,1sL4 Y 0.091 MM 0.091 MM 0.180 MM 0.180 MM i 90_Di FF_BGA 1SL3,1SL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM o
90_OHM DI FF 1SL9, 1 SL10 Y 0.091 MM 0.091 MM 0.180 MM 0.180 MM i 90_Di FF_BGA 1'SL9, 1 SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM i
90_CHM DI FF TOP, BOTTOM Y 0.111 MV 0.111 MV 0.200 MM 0.200 MM i NOTE: 90_DI FF_BGA is 90-ohns differential inpedance on outer |ayers and 85-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRI MARY GAP | DI FFPAI R NECK GAP. PHYSI CAL_RULE_SET LAYER ALLONROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP
100_CHW DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o 100_Di FF_BGA - =100_OHM DI FF =100_CHW DI FF =100_CHW DI FF =100_CHW DI FF =100_OHM DI FF =100_0HM DI FF- o
100_CHW DI FF 1SL3,1sL4 Y 0.076 MM 0.076 MM 0.250 MM 0.250 MM ) 100_Di FF_BGA 1SL3,1SL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM o
100_OHW DI FF 1SL9, 1 SL10 Y 0.076 MM 0.076 MM 0.250 MM 0.250 MM ) 100_Di FF_BGA 1'SL9, 1 SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM )
100_CHM DI FF. TOP, BOTTOM Y 0.085 MV 0.085 MV 0.200 MM 0.200 MM ) NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAI R NECK GAP.
110_OHM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o
110_CHM DI FF. 1SL3, 15L4 Y 0.068 MV 0.068 MV 0.250 MM 0.250 MM ) NOTE: 110_DIFF is 110-ohns differential inpedance on outer |ayers and 105-ohms on inner |ayers
110_OHM DI FF 1SL9, | SL10 Y 0.068 MV 0.068 MV 0.250 MM 0.250 MM )
110_OHV DI FF TOP, BOTTOM Y 0.081 MM 0.081 MM 0.250 MM 0.250 MM )

NOTE: These are Intel recommended inpedances for PEG unused on K90i

PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

48_OHV_SE. TOP, BOTTOM Y 0.165 MM 0.165 MM o
48_OHV_SE. - Y 0.090 MV 0.090 MV =STANDARD =STANDARD =STANDARD )

PHYSI CAL_RULE_SET LAYER ALLOW ROUTE | 1 N UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAI R NECK GAP-
80_CHW DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o
80_CHW DI FF 1SL3,1sL4 Y 0.115 MM 0.115 MM 0.180 MM 0.180 M/ i
80_CHV DI FF 1SL9, 1 SL10 Y 0.115 MM 0.115 MM 0.180 MM 0.180 M/ i
80_CHV DI FF TOP, BOTTOM Y 0.140 MM 0.140 MM 0.190 MM 0.190 MM i
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