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Schematic / PCB #' s

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
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1

Fan Connectors

= TRUE PP5V_SO .-
ol TRUE EAN_RT_PVWM .
= TRUE FAN RT_TACH -
(NEED TO ADD 1 GND TP)
D M C FUNC_TEST
BI_MC LO
= TRUE 61 62
= TRUE Bl_MC HI 61 62
TRUE Bl _M C SH ELD o o

55

S

(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_OUT 60 6185
= TRUE SPKRAMP_SUB N _OQUT 60 61 85
= TRUE SPKRAMP_SUB P_QOUT 60 61 85

LVDS FUNC_TEST

TRUE PP3V3 LCDVDD SW F (NEED 2 TP)
= TRUE PP3V3 SO LCD F 6 74
= TRUE PPVOUT_SW LCDBKLT (NEED 2 TF)
= TRUE LVDS_DDC_CLK s 7a
C = TRUE LVDS DDC DATA 6 74
P TRUE LVDS | G A DATA N<O> 17 74 80
B TRUE. LVDS | G_A DATA P<0> 17 74 80
— TRUE LVDS | G A DATA N<1> 17 74 80
[ TRUE LVDS | G A DATA P<1> 17 74 80
Pt TRUE LVDS | G A DATA N<2> 17 70 8
[ TRUE LVDS | G A DATA P<2> 17 74 80
= TRUE LVDS CONN A CLK F N 74 85
— TRUE LVDS CONN A CLK F P 74 85
=B TRUE LED RETURN 1 74 77
TRUE LED RETURN 2 a7
= TRUE LED_RETURN 3 a7
[ TRUE LED RETURN 4 74 77
= TRUE LED RETURN 5 74 77
= TRUE LED RETURN 6 I

(NEED TO ADD 5 GND TP)

SATA ODD CONN

= TRUE PP5V_SW QDD (NEED 2 TP) ¢ ,;
— TRUE SMC QDD DETECT a1 as
= TRUE SATA ODD D2R C P a1 85
— TRUE SATA ODD D2R C N s
B = TRUE SATA ODD R2D P a1 80
— TRUE SATA ODD R2D N a1 80
= TRUE SMC SSD TEMP _CTL R
= TRUE HDD OOB TEMP
(NEED TO ADD 3 GND TP)

SATA HDD/ | R/ SI L
(e TRUE PP5V_SO_HDD FLT (NEED 2 TP) ¢ ,,
TRUE SATA HDD R2D P w0
B TRUE SATA HDD R2D N 41 80
= TRUE SATA HDD D2R C P o
s TRUE SATA HDD D2R C N w0
[ TRUE SYS LED ANODE R m
— TRUE IR RX OUT 41 a4
[y TRUE SMC_SSD_THROTTLE R
TRUE PP5V_S3_IR R a

(NEED TO ADD 3 GND TP)

BATT PONER CONN
0 TRUE SMBUS SMC 5 _G3_SCL 6 45 a8 54
[ TRUE SMBUS SMC 5 _G3_SDA 6 45 a8 54

TRUE SYS DETECT L

A TRUE

o
PPVBAT G3H CONN___(EED 5 M)

Bl L CONN

(NEED TO ADD 5 GND TP)

PP3V42_ G3H 67

SMBUS SMC 5 G3_SCL

SMBUS SMC 5 G3 SDA

SMC BIL_BUTTON L 45 46 63

B TRUE
B TRUE
= TRUE
B TRUE

TRUE

SMC LID R .

(NEED TO ADD 2 GND TP)

6 45 48 84

6 45 48 84

X19 CONN

TRUE PP3V3_W.AN (NEED 3 TP) ; 5, 46
TRUE PCIE AP 2R PI_P 2 81
TRUE PCLE AP D2R PI_N 32 81
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 -
TRUE PCIE WAKE L 17 24 32
TRUE USB_BT_CONN_P a2 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 6 54
TRUE Z2 CS L 53 54
TRUE Z2_DEBUG3 53 54
TRUE Z2_ NOSI 53 54
TRUE Z2 M SO 53 54
TRUE. Z2_SCLK 53 54
TRUE Z2_BOOST_EN 54
TRUE Z2 HOST I NTN s 5
TRUE Z2_ CLKI N 53 54
TRUE. Z2 KEY ACT L 53 54
TRUE Z2 RESET s 5
TRUE PSOC_M SO 53 54
TRUE PSOC_MOSI 53 54
TRUE PSOC SCLK 53 54
TRUE SMBUS SMC 2 S3 SCL 6 45 48 84
TRUE SMBUS_SMC 2 S3_SDA 6 45 48 84
TRUE PSOC F CS L 53 54
TRUE Pl CKB L 53 54
TRUE PP5V_S5_ CUMILUS sa

60000000000000000000

(NEED TO ADD 2 GND TP)

KEYBOARD CONN

=

00000000000000000000000000000

TRUE PP3V3 S4 .
TRUE PP3V42 G3H 67
TRUE WS KBDL -
TRUE WS _KBD2 53
TRUE W5_KBD3 53
TRUE W5 KBD4 53
TRUE W5_KBD5 s
TRUE W5 KBD6 53
TRUE W5 KBD7 53
TRUE W5 KBD8 s3
TRUE W5 KBD9 53
TRUE WS KBD10 53
TRUE W5 KBD11 53
TRUE W5 KBD12 53
TRUE. WS _KBD13 53
TRUE WS KBD14 53
TRUE W5 KBD15_CAP 53
TRUE WS KBD16_NUM -
TRUE WS KBD17 -
TRUE W5 KBD18 53
TRUE W5 KBD19 53
TRUE W5 KBD20 53
TRUE WS KBD21 53
TRUE. W5 _KBD22 s
TRUE W5 KBD23 53
TRUE W5 KBD ONOFF_L 53
TRUE WS LEFT SHI FT_KBD -
TRUE WS LEFT_OPTI ON KBD -
TRUE W5 _CONTROL__KBD 53

(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 oa
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 ODD
= TRUE PP5V_S0_HDD FLT
B TRUE PP18V5 Z2
o TRUE PP3V3 SO LCD F
0 TRUE PP3V3_LCDVDD SW F
TRUE PP4V5_AUDI O ANALOG
[ TRUE PP1V5_S3
TRUE SMC_ PM G2 _EN
= TRUE PM SLP_S4 L
= TRUE PM SLP_S3_L
(NEED TO ADD 6 GND TP)
DC PONER CONN
(NEED 3 TP)
— TRUE PP18V5 DClI N FUSE
— TRUE ADAPTER SENSE
(NEED TO ADD 4 GND TP)
LPC+SPI  DEBUG_CONN
= TRUE LPC AD<0>
= TRUE LPC AD<1>
— TRUE LPC AD<2>
= TRUE LPC AD<3>
p— TRUE LPC CLK33M LPCPLUS
= TRUE LPC FRAME L
[ TRUE LPC PWRDWN L
(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
D TRUE SMC_TCK
(150 TRUE SMC_TDI
= 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 47

19 47 s6

EDR_ TXP<Q. 3> TRUE

E_BASE=TRUE

TP_EDP_TX P<0..3> ,

> TRUE — TP _EDP_TX N<O..3>
NC NO_TESTs Wgwc 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 |G RED — YRESSTRE NG CRT 1G RED ] :rTﬁLE’E T THE
—— MAKE_BASE-TRUE — —
17 TP_CRT_I G DDC ALK — tme _____NC CRT_IGDDC CLK C RSVD<30. . 45> — TP RSVD<30. . 45>
—— NAKE_BASE=TRUE = | = =
v TP CRT 1G DOC DATA = e NC ORT |G DOC DATA NC CPU RSVD<B.. 27> rar TP_CPU RSVD<8. . 27>
17 _TP_CRT | G HSYNC — e NC CRT | G HSYNC -
—— NAKE_BASE=TRUE
17 TP_CRT | G VSYNC =i NCCRTIG VSVIG NC PEG 52RBECP<O. L 7> e =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> ,
;7 TP _LVDS |G CTRL DATA RE-SREYEVDS | G CTRL DATA VAKE_BASE=TRUE' -

17 _TP_PCH LVDS VBG

E
AKE_BASE=TRUE

=PEG D2R P<0..7> N

- TRUE
NC_PCH_LVDS_VBG _'ylg:KEEEKGSEBzRLRA:P<O‘ o

AKE_BASE=TRUE

NC PEG D2RN<O. . 7> TRE
TNARE_BASE=TRUE

=PEG D2R N<O. . 7> N

TP _HDA SDI NL — IRE NC HDA SDI NL NC PEG 7R12RLDEE:P<8‘ L 11> TRUE — =PEG R2D C P<8..11>,
= MAKE_BASE=TRUE VFRE75K5E= —
Lo s e NC PEG RoD ON<8.. 11> ™ =PEG R2D C N<8..11>

=PEG D2R P<8..11> ,

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

=PEG D2R N<8..11> ,

TP _PCl_PME L — IRE NC PCI_PME L NC PEG D2RN<8..11> ™=
= = —NRKE BASE=TRUE
TP POl _CLK33M QUT3 — (R SETRE NC PCI_CLK33M QUT3 = T

16 TP _PCIE CLK100M PE4AN

NC PCl E_CLK100M PE4AN

33 TP DP T29SRC M. CP<0.. 3>

(=0 ——
16 _IP_PCIE CLK100M PE4P E_ NC PCl E CLK100M PE4P
1 TP CLINK OLK — tmE NC CLINK_CLK 16 TP POE M PESN RE - NE NG PCIE CLKI00M PESN.
16 TP_CLINK DATA — R BaSETRE NC CLI NK DATA 16 _TP_PCI E CLK100M PESP RUE~ NC PCI E_CLK100M PESP
TP CLINK RESET L — g BASETRE NC CLI NK RESET L TP_PCI E_CLK100M PE6N = NC PCI E_CLK100M PEGN
MAKE_BASE=TRUE
. TP E M _PE6P RUE— NC _PCl E_CLK100M PE6P
16 _TP_PCIE CLK100M PEBN — IRUE NC PCl E CLK100M PEBN
o TP_PCI E_CLK100M PEBP = WnkE BASETRUE NG PO E GLK100M PEBP TP_PCl E CLK100M PE7N NC_PCI E_CLK100M PE7N
—— MAKE_BASE=TRUE TP _PClE CLK100M PE7P NC PCl 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 — YaE NC FW643 SM
= ARE BASETRE 16 __TP_SATA C R2D CN NC SATA C R2D ON
3 _TP_FW643 TCK — TaE NC FW643 TCK
TP EWe43 TNG = WAKEBASETRE \C Fupas ThE 16 __TP_SATA C R2D CP NC SATA C R2D CP
as —
— = TP TA_ D _D2RN TA_ D _D2RN
50 _TP_FW643 FW620 L — YAESETRE NG FvB43 W20 L ° SA NCSA
—— MAKE_BASE=TRUE 16 TP _SATA D D2RP NC SATA D D2RP
3 _TP_FW643 VBUF — 71 NC FW643_ VBUF
TP_FW643 OORI0 CTL — VAEBASETRE  \C FW43 OORIO CTL 1 TP SATA D RoD ON NC SATA D R2D CN
* = VAKE BASETRE 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
22 _TP_XDP_PCH HOOK4 —— VRKE PASESTRE TP XDP_PCH HOOK4
25 _TP_XDP_PCH HOCKS — Y SCTRE TP XDP_PCH HOOKS
= MAKE_BASE=TRUE
16 _TP_PCH GPl 064 CLKQUTFLEX0 — 1mg 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
16 _TP_PCH GPI 066 CLKQUTFLEX2 — YAE""“""RE PCH GPI 066 CLKQUTFLEX2 o Ter VO - Hie—erse=Troe NG TBT VO -
= MAKE_BASE=TRUE 33 VONOB! IRUE VONOB!
TP P | 7 K FLEX3 — = QL, P | 7 K FLEX 1 =
1 CH_GPl 067 _CLKOUT! 3 = sme— N PO GPI0B7 QLKQUT 3 I Ter -~ e N TBT -

VRRKE_BASE=TRUE

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>

VARE _BASE=TRUE

NC DP T29SRC AUXCH CP

KE_BASE=TRUE

2 __TP_DP_T2 AUX( DP_T2 AUX(
335 TP T29 PCIE RESETO L — B [P 129 PCIE RESETO L .
336 TP T29 PCIE RESET1 L p— T.ﬁ‘ﬂfgm;u TP T29 PCIE RESET1 L 6 33
s __TP_T29 PCIE _RESET2_L p— o TP_T29 PCl E_RESET2_L .
336 TP T29 PCIE RESET3 L p— T.ﬁ‘ﬂfgm;u TP T29 PCIE RESET3 L 6 33
NO_TEST NC NO _TESTs
TRE NC FV@_TPBP w0
TRE NC_FV@_TPBN w0
TRE NC_FV2_TPBI AS W
PCH VSS NCTF<1
IRE NC FW2 TPAP a0 e PCH VSS NCTF<1> o CD—RE Vz F:ys/: 81
TRE NC FVW2 TPAN w [ZD—me  PCH VSS NCTF<2> o1 CD—BE o - o
[E>—me  PCH VSS NCTF<19> o 01
IRUE NC FW_TPBP 20 ED—RE PCH VSS _NCTE<5> 81
NC_FVW0_TPBN e PCH VSS NCTF<19> o o1
TRE o
PCH VSS NCTF<21>
TRUE NC FVW_TPAP o [—mmue  PCH VSS NCTF<9> o1 CD—=E SS o
POH VSS NGTF<11s e PCH VSS NCTF<25> o
a1
PCH VSS NCTF<27>
PCH VSS NCTF<12> CD—=E o
2 EEEE— [ED—=ePCH VSS NCTF<20> o
= mEe _ XDP_PCH AP PWR EN
= e XDP_PCH USB HUB SOFT RST L
= e XDP_PCH SDOONN STATE RST L
o me _ XDP_PCH ENET PWR EN s TP LVDS 1G B CLKN — TRUE NC LVDS |G B CLKN
o tRue  XDP_PCH SDCONN_DET L B TP_LVDS |G B CLKP YREPSETMENC LVDS 1G B CLkP
= e XDP_PCH S5 PWRGD 23 TP _LVDS |G BKL PWM [ BASESTRUENC LVDS | G BKL PWM
= e XDP_PCH PWRBTN L 2 NAKE_BASE=TRUE
e XDP_PCH | SOLATE CPU MEM L SMC BS ALRT L — Tmg NC SMC BS ALRT L
= = erse=TROE
= mEe _ XDP_FWCLKREQ L
XDP_AP_CLKREQ L
= TRUE -
B iac 0P POH AU LPHS SWIGLEN | TS e
FUNC TEST
051-9058 | D
SDVO TVCLKI NN — e NC SDVO TVCLKI NN d} Apple Inc.
—— MAKE_BASE-TRUE ®
SDVO _TVCLKI NP j— NC_SDVO TVCLKI NP . 0.
= e T NOTI CE OF PROPRI ETARY PROPERTY: 800
SDVO STALLN — TmE NC_SDVO STALLN :
sovo sTaLLP = WrTeTr s staue B EFATHRLEATAER L U © e
= MAKE_BASE=TRUE THE POSESSOR AGREES TO THE FOLLOW NG
SDVO | NTN — IRE NC SDVO | NTN I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 7 OF 109
—— WAKE BASESTRE 11 NOT TO REPRODUCE OR COPY | T
SLVO LIl = Ke BASESTRE NG SOVO | NTE 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
- IV ALL RI GHTS RESERVED 6 O: 86
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6

5

4

2

"G3Hot" (Al ways-Present) Rails 3.3V Rails
64 6a =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

Mg e — =PP3V3 S5 XDP 23

— =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

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

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

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

S5_PCHPWRGD 24

so =PPVI N S5 HS COMPUTI NG | SNS — Mpﬁ?.UNSE S5_HS OOVPUTI NG | SNS 5 SNCBATLON .
D M N REGK W D=0 25" S5_PCH VCCDSW 20 22

MAKE_BASE=TRUE S5 SYSCLK 20

=PPVI N SO CPU WP 68 69 S5 VMON N

=PPVI N_S3 DDRREG 67 5 " .

=PPVI N_SO_CPUVCCI 050 70 5 P3VISUSEET -

— =PPVIN SO VCCSASO o5 S4 TBTAPWRSW 6

= =PPVI N _S0_CPUAXG o S5_PCH GPI O 10

so =PPVIN S5 HS OTHER | SNS

p— PPBUS S5 HS OTHER | SNS

63 _=PP18V5 DCI N _CONN

— M N_LI NE_W DTH=0 6 nm

=PPVIN S5 5VS3

=PPVI N S5 3V3S5

—_— PPDCI N G3H

0s _=PP3V42_G3H REG

— M N_LI NE_W DTH=0. 6 WM

=PPDCI N_S5_VSENSE

— PP3V42_G3H

24 _=PPVRTC G3 OUT

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

— =PP3V3 S5 LPCPLUS

=PP3V3 S5 SMC

=PP3Vv42 G3H BATT

=PP3V42 G3H CHGR

=PP3V42 G3H ONEW REPROT

——
— =PP3V42 G3H PWRCTL

—— =PP3V42 G3H SMBUS SMC BSA

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 DTH=0. 50NM
M N_NECK_W DTH=0. 20MM

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 S4 TPAD 53 54
3 =PP3V3 S4 SMC a6
o =PP3V3 S4 SD HPD 20
3 =PP3V3 S4 BT a2
7

w > _=PP3V3 S3 FET — PP3V3 S3 R

=PP3V42 G3H SMCUSBMUX

—
— =PP3V42_G3H TPAD

=PPVI N S5 SMCVREF

——
— =PPVBAT G3 SYSCLK

—
=PP3Vv42 G3H AUDI O

—_— PPVRTC G3H

e _=PP5V_S5 LDO

— M N_LINE W DTH=0.2 WM
M N_NECK_W DTH=0.2 MV
v

TAGE=3'
MAKE_BASE=TRUE

— =PPVRTC G3 PCH

5V Rails
— PP5V_S5

72 _=PP5V_SUS FET

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

— =PP5V_S5 P1V5DDRFET

— =PP5V S5 TPAD

——
=PP5V_S5 P5VSUSFET

— PP5V_SUS

e _=PP5V_S3 REG

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

— =PP5V_SUS PCH

— PP5V_S3

,» =PP5V_S0_FET

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

— =PP5V _S3 ALSCAMERA

=PP5V_S3_AUDI 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_SO

46 =PP5V_SO HDD | SNS

— 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_SO HDD | SNS R

=PP5V_S0_KBDI ED

— =PP5V SO 1 PCPIUS
=PP5V_S0_VCCSASO

=PP5V_S0 PCH

=PP5V_S0_VNMON

=PP5V_S0_| SNS

——
— =PP5V_S0_AUDI O

—_— PP5V_SO_HDD

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

— =PP5V_S0_HDD

16 17 20

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

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 S3 BT 2
=PP: ESET 26
— =PP3V3 S3 SMBUS SMC A S3 a8
=PP3V3 S3 SMBUS SMC MGML w
=PP3V3 S3 SMS 55
= HUB 25
— =PP3V3 S3 USB RESET 25
—— =PP3V3 S3 VREFNRGN a
WAN a2
SDBUF 24
P3V3ENETFET 73
PCH GPI O 18 24
| SNS a9
USBMUX 25
-, _=PP3V3 SO FET — PP3V3 SO o 8s

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

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 SO _HDD a
=PP3V3 SO AUDI O 57 61
=PP3V3 SO BKL VDDI O 77
=PP3V3 SO | SNS a0
=PP3V3 SO HS COVPUTI NG | SNS s
=PP 51
=PP3V3 SO _LCD 7a
=PP3V3 SO _DP_DDC N
=PP3V3 SO ENETPHY 36

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

— =PP3V3 SO SMC a
=PP3V3_S0_KBDI ED 54
PP3V3_S0_VVON 3
=PPSPD SO MEM A 27

PSPD_SO_MEM B 29

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

— =PP3V3 SO T29I2C a8

18 19

62

18 19 30

71

a9

67

72

71

67 31

67

65

71

70

=PP1V8 SO REG

1.8Vv/1.5V/1.2V/1.05V Rails

—_— PP1V8 SO

2A max supply

=PP1V5_S3 DDR | SNS

— MN_LLNE W DTH=O
DTH=0

5 WM
2w

=PP1V8 SO CPU VCCPLL

=PP1V8 SO PCH VCCTX LVDS

=PP1V8_S0_PCH VCC DFTERM

=PP1V8 SO P1V0O5S0LDO

=PP1V8R1V5 SO _PCH VCCVRM

=PPVDDI O SO_SBCLK

=PPDDR_S3_REG

— PP1V5_ S3 DDR

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 MM

M N_NECK_W DTH=0. 1 MvI
TAGE=1. 5V
MAKE_BASE=TRUE
=PP1V5 S3 P1V5S3RS0 FET

=PP1V5_S3 DDR | SNS R

—_ PP1V5 S3RS0

=PP1V5 SO0 REG

— M N_LINE_W DTH=0. 6 MM

M N_NECK_W DTH=0.2 MV
T 1.5V
MAKE_BASE=TRUE

— =PP1V5 S3 CPU VCCDDR

—_— PP1V5 SO

=PPVTT_S3_DDR BUF

— M N_LI NE_W DTH=2

M N_NECK_W DTH=0. 17 nm

=PP1V5_ S0 _RDRVR

=PP1V8R1V5 S0 _AUDI O

=PP3V3R1V5 S0 AUDI O

=PP3V3R1V5 SO0 PCH VCCSUSHDA

=PP1V5_ S0 VMON

—_— PPVTTDDR

=PPVTT SO DDR LDO

— M N_LINE_W DTH=0. 3 MV

=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

M N_NECK_W DOTH=0.2 W

— PP1V05 SUS

=PPCPUVCCI O SO REG

— M N_LINE_W DTH=0. 4 WM

M N_NECK_W DTH=0. 2 MM

— =PP1V0O5 SUS PCH JTAG

— PP1V05 SO

? mA

— M N_LINE_W DTH=0. 6 MM

M N_NECK_W DTH=0.2 M\

— =PP1V05 S0 CPU VCCl O

=PPVCCI O SO CPUI MVP

=PPVCCI O SO XDP

=PPVCCI O SO _SMC

=PP1V05 SO0 FWPWRCTL

=PP1V05 FW P1VOFWFET

=PP1V05_ SO VMON

=PP1V05 S0 P1VO5T29FET

PP1V05 SO0 PCH

=PP3V3_ENET_FET

M N_LINE_W DTH=0. 6 MM
M NEGK W DTH-0. 2 MM

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 SO PCH VCCDM FDI

ENET Rails

_ PP3V3_ENET

— MNLINSWDTH0. 6

M N_NECK_W DTH=0.2 W

— =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_LI NE_W DTH=0. 4 M
M N_NECK_W DTH=0. 2 MM

— =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

Chi pset

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
PPVOORE SO_CPU

69

=PPVCORE SO0 AXG REG

— M N_LINE_W DTH=0. 6 MM

=PPVCORE SO_CPU

912 14

=PPCPUVCORE SO VSENSE

e 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_LI NE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

—_— PP1V05 SO _CPU VCCPQE

14 12

=PP1V8 SO CPU VCCPLL R

— MNLLNE WDTH-0. 6 W
W DTH=0.2 MV
5V

—_— PP1V8 SO CPU VCCPLL R

— M N LN WOTH-0. 6 I
WDTH=0.2 Md

SYNC _DATE=02/ 15/ 2011}

Power

Al i ases
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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
C ‘ TO
- 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> 35 0 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> 23 81 T MAKEBASESTRE
s __DP_EXTA ML C P<3..0> — TP DPIGB MP<3..0> - MAKE_BASESTRUE
P EXTA M. C N<3. 0> — TP DP G B MNS. 0> o7 ——=PR3V3 SGLP DOC Ty = o Tooono M e o ne
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 — DPA | G AUX CH P 17 %092221 R20922|%1 R20922|%1 R20922|%1 17 _DPB 1 G 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 =
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 16 __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 woas USBIRN = USBHU =
Y 14127 M 80 4a _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
675 129 _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 0 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 “
= 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 @ s qomT29_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 [OEy—T29 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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NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
o MALLIE W s
Vatageso rev o2 M
0 o CPU CPG=02> B50 [crG 0 SA_DI MM VREFDQ BE7 PPCPU_MEM VREFDO A
7 23 ry—CPU_CFG<1> 51 |org 1 SB_ DI v VREFDO_BSY PP M VREFDO B
w200 prmy—CPU_CFG=2> B54 |crg 2 UlOOO RSVD 30 WINLLKE WOTH=O. 3 W
7 20y CPU_CFG<3> 053 |crG 3 30 % NC M NS WERERS: 2 1%
78 23 9 [T CPU CFG<4> A5 |opg 4 (5 OF 9 RSVD % NC
7 23 o Iy CPU_CFG<5> C53 lerg 5 RESERVED RSVD_32 ENC
78 23 9 [T CPU CFG<6> G55 |orG 6 g % RSVD_33 NC
7 23 o y—PU_CFG<7> H49 |crg 7 o ReVD_24| M ¢
7 23 Iy CPU_CFG<8> AS5 |orG 8 Z O RSVD_ 35 Ne
70 2 Ry CPU_CFG<9> 51 |orG o o Rsvb_a6| U3 \ &
7 23 y—CPU_CFG<10> K49 |crG 10 ; RSVD, 37 NG
7 23 y—CPU_CFG<11> K53 |oeg 11 2 RvD_38| P13 NG
s 23 —CRU CEG<12> F53 |crG 12 P
7 2 my—CPU_CFG<13> &3 |crG 13 RSVD_39| ATIR
7 23 Iy CPU_CFG<14> L51 |crg 14 RSVD_40 NC
7 23 y—CPU_CFG<15> F51 |org 15 RSVD_a1| A
20 rmy—CPU_CFG<16> D52 |crG 16 RSVD, 42| A
» o CPU_CFG<17> L53 |oeg 17 Revp_a3| AL
RSVD_44| AN
CPU VCC VALSENSE P H43 yoc VAL SENSE

K43

CPU VCC VAL SENSE N
H45

VSS_VAL_SENSE

VAXG_VAL_SENSE

CPU_AXG VAl SENSE P

CPU _AXG VAL SENSE_N Kas

LA 30 & 4

\VSSAXG_VAL_SENSE

MRS a hat &y

TP_CPU VCC DI E_SENSE F48

CPU _THERMD P
CPU_THERMD N

H48

85 8
85 8

does ngt recomend to us
sense due t6 accuracy d3Rcern.

\VCC_DI E_SENSE

RSVD_6
RSVD_7

RsvD_45| NaQ s

DC_TEST_A4| A4 P_CPU DC TEST A4

DC_TEST_C4 @w_ - 4
DC TEST D3| D8
DC_TEST_D1| DL _CPU DC |
DC_TEST_Asg| A58 TP _CPU DC TEST A58
DC_TEST_A59[ AS9
DC_TEST_cs9| S59
DG _TEST_A61 Ae_lceu=|1:__tESI=m1=[Ae 1
DC_TEST_cs1| ©61
pc TEST_De1| 261 TP _CPU DC TEST D61
oc TEST BD61|[ BD61 TP _CPU DC TEST BD61

pc TEST BE61| BESL CPU DC TES _BE5?_BE61
DC_TEST_BE59| BE59
DC_TEST_BGB1 MU:IX__'LESI:B&?_B%l
DC_TEST_BGs9| B9

pc_TEST_Bass| BS8 TP _CPU DC TEST BGH8
DC TEST B&| B TP _CPU DC TEST B&4

DC_TEST_BG3| B ) DC _BE3_BG3
DC_TEST BE3| BE3

DC_TEST BGL| BGL | DC _BE1_BGL
pc_TEST_BE1| BEL

pc_TesT_Bp1[ BDL TP _CPU DC TEST BD1

W R1010
24,9  _
s CPU PEG COVP 1 Aa A 2 =PP1VO5_SO0_CPU VCCI O ;51012 14
wu DM _S2N N<O> .  Mgpw Rrx o0 u1000 PEG | coWPI | &8 e G
78 17 2N _N<1> P6 4 DM _RX_1* 1 VY- BRI DGE PEG | covPOl_GL VE-LF
7017 DM _S2N_N<2> PL ] DM _Rx_2* 2C S5W PEG_ROOWPOL_G4 o
@ DM _S2N N<3> 8 P10 v _RX_3* (1 ko9 PEG R0+ yH22 =PEG D2R_N<O> .
D 7547 DM _S2N_P<0> N8 | DM _RX_0 PEG_RX_1* [yJ21 =PEG D2R N<1> .
78 17 DM _S2N P<1> P7 oM _RX_1 PEG RX_2* |5B22 =PEG D2R N<2> s
78 17 DM _S2N P<2> P3 |pm_RX 2 PEG RX_3* 5,021 =PEG D2R N<3> 6
o DM _S2N P<3> g = Pl Ipv_RX 3 PEG RX_4* [;fAL9 =PEG D2R N<4> s
PEG_RX_5* |5D17 =PEG D2R N<5> s PLACE_NEAR=UL000. H43: 50. MM
78 17 DM _N2S N<O> Kl4 DM _TX 0* PEG RX 6* <B4 —PEG D2R N<6> . PLACE_SI DE=BOTTOM
8 17 DM _N2S N<1> M8 DM _TXx 1* S RX 7+ D13 =PEG D2R N<7> =
= Y Y S e—" o PeG_foc 7 013 =BG DR N> : EEMACEESOCELL 722
78 17 @MM‘—RZC DM _TX 3* E PEG RX_9* B10 —PEG D2R N<9> . S
78 17 N2S_P<0> K3 [pm_Tx 0 PEG _RX_10* 58 =PEG D2R N<10> s R1064'
78 17 DM _N2S P<1> M_|pm_Tx 1 PEG RX_11* [5;A8 =PEG D2R N<11> s 49.9
617 DM _N2S P<2> P4 [pM TX 2 PEG_RX_12* |4B6 =PEG D2R N<12> . bW
wy @m-OM_N2S P<3> o = T3 Ipv_Tx3 PEG_RX_13* [3H8 =PEG D2R N<13> s it
PEG_RX_14* ES =PEG D2R N<14> s PLACE_NEAR=UL000. H45: 50. 8MM
. FDI _DATA_N<0> U7 4 FDi 0_TX_0* PEG RX_ 15" I5KT  ge =PEG D2R N<15> m, PLACE_S| DE=BOTTOM
78 17 FDI _DATA N<1> W14 FDIO_TX_1* — Note. VOLTAGE=1. 25V
w @omFDl_DATA N<2> o W JEpo Tx 2+ 9 gﬁg’z’f ﬁ; ;EES gg Ezgz : NoT 6 VOLTAGE=0V
e EDl_DATA_N<3> A28 FDI 0_TX 3" % PEG Rx_2| €21 =PEG D2R P<2> . Note. VOLTAGE=T. 05V
78 17 EDI _DATA N<4> W6 4 FDI 1_TX_0* ] PEG Rx_3| D19 =PEG D2R _P<3> s Mot e, VOLTAGE=0V
78 17 FDI _DATA N<5> VA FDI1_TX_1* W PEG_RX_4| C19 =PEG D2R P<4> s
7 1 @m—EDl_DATA N<6> - Y2 { FDI 1_TX_2* < PEG RX_5| D16 @ =PEG D2R P<5> ame NSt NOSTURE
17 qomEDL_DATA N<7> o A | FDi 1_TX 3" o4 PEG RX_6| C13 =PEG D2R_P<6> . R1065 'R1071
5 D12 =PEG D2R P<7> 49.9 49.9
. EDI DATA P<0> W | Fpio_Tx 0 z ol vy =PE : widi S 3 Yiew
FDI_DATA P<1> Wo = PEG_RX_8 =PEG D2R P<8> s VE- L VE- U
78 17 FDIO_TX_1 > " ) —PEG D2R P<9> 402 402
o 17 FDI_DATA P<2> FDI 0_TX 2 it PEGRX9 = ° L 1000, K45: 50. BVM
FD  DATA Pose v _TX_. 7 % PEG RX_10| F8 =PEG D2R P<10> . BLAGE-HFAEYS0P8
C Y @R RS e FDIO_TX 3 2 Y PEG RX_11| 3B =PEG D2R P<11> . 1
617 FDI _DATA P<4> W_|FDi1_TX_0 " o PEG RX_12| C5 =PEG D2R P<12> . N
78 17 FDI _DATA P<5> T4 |FDi1_TX 1 2 § PEG Rx_13| H6 =PEG D2R P<13> 8 ELL:&E%{ESSEMOD <43 50. B
e EDl _DATA P<6> AAS | FDIL TX 2 % o4 PEG RX_14 F6 =PEG [2R P<14> ° NOTE: Intel validation sense |ines per
wo qpFDL_DATA P<7> o, A® jFoi1 7x3 T E PEGRX 15 K6 . =PEG D2R P<15> - doc 439028 revl.0 HR_PPDG sections 6.2.1 and 6.3. 1.
78 17 EDI _FSYNC<0> AALL | FDI 0_FSYNC o = PEG TX_0* 4G22 =PEG R2D C N<0> s
wu oDl _FSYNC<1>  ACI2 |Fpi1 FSYNC E 2 PEG_TX_1* [5C23 =PEG R2D C N<1> .
z PEG TX_2* |4D23 =PEG R2D C N<2> N
J.... =ppavos_so_cru o o 7 EE2-HT - % PEG TX 3 P21 =PEG R2D C Ne3> .
- - 78 17 FDI _LSYNC<0> AAL0_| FpI 0_LSYNC ol PEG_TX_4* yHL9 =PEG R2D C N<4> s
wo oy EDL_LSYNC<1> o AG lepi1_Lswwe g PEG TX_5* |sCL7 =PEG R2D C N<5> s
s EDP_COVP b PEG_TX_6* K15 > =PEG R2D C N<6> o ¢
PLAGE NEAR-UI000. AF3: 12. 7WA AD2_| EDP_| COMPO PEG_TX_7* |yF17 =PE! D N<7> s
AF3_| EDP_COWPI O g PEG TX_8* |yF14 =PEG R2D C N<8> R
PEG_TX_9* hALS =PEG R2D C N<9> s
EDP_HPD - AGLL | EDP_HPD E PEG TX_10* [5J14 =PE! D C N<10> .
TP_EDP_AUX_N AGA | EDP_AUX* PEG TX_11* |5H13 =PEG R2D C N<11> s
TP_EDP_AUX_ P o= AF4 | EDP_AUX 2 PEG TX_12* ;MO =PEG R2D _C N<12> s
yrew  TeENeuo ““’S“’I"F’ EDP_TX_N<0> AC3 | epp T o* g PEG_TX_13* 3F10 fPEG R2D C N<13> .
ME- LF TP EDP TX N<1> ACH - & PEG TX_14* 5D =PEG R2D _C N<14> s
402 s EDP_TX_1 « 134 =PEG R2D C N<15>
. TP_EDP_TX N<2> AE1l | Epp TX 2* ) PEG_TX_15* [ - o -
s _TP_EDP_TX N<3> - AE7C EDP_TX_3* § PEG TX_0| F22 =PEG R2D_C P<0> 6
. TP_EDP_TX_P<0> ACL | EpP TX 0 '!'é PEG_TX_1 /;3 fPEG R2D C P<1> .
TP_EDP_TX P<1> AML ’ TX o PEG Tx_2f D24 =PEG R2D C P<2> R
s EDP_TX_1 1 —PE D G p<3>
s TP_EDP_TX_P<2> AE10 | Epp TX 2 PEG TX_3 = s
B « TP_EDP_TX_P<3> AE6 | EDP TX 3 PEG Tx_4| GL9 =PEG R2D C P<4> .
— = PEG TX_5| B18 > =PEG R2D C P<5> oD
Intel Doc 467283 ChiefRiver Platform design guild revo.71 section 2.2.12 recommendation PEG TX_6| K17 =PEG R2D C P<6> 6
PEG TX_7| GL7 =PEG R2D C P<7> .
P %TM er né)eraneldag S?élpgl <abi 8g agt slbﬁclee{ he” oatl no PEG TXx_8| E14 =PEG R2D C P<8> 3
PEG TX_ 9| C15 =PEG R2D C P<9> 6
PEG TX_10| K13 =PEG R2D C P<10> s
J]\_JEFE The EDP_HPD oPl Pges Ove| ngHtf 53 Iowevohggeoac ven{]?wﬂbgnal PEG TX_11| GL3 =PEG R2D C P<11> 6
Eg 8\'/1\1"3{)’ he' actlvFSH* 8ﬁ na' rom EH‘L dd splayPort sink device PEG Tx_12| K10 =PEG R2D C P<12> 8
refer to }a?est rocessor E Dé specl fications). PEG?TX713GLO—‘M@B
If HPD is di sagp ed while eDP i nBeLcﬁce is still epabl el PEG TX_ 14| D8 =PE! D P<14> 8
%ﬁpneglt glnta\ltgan gevlcc*? glsang connect PP resbis-’t ?[1( 8pf}a\cg |ms)t Frsla)glatreg: PEG?TX?lS%B
e CPU _CFG7> 23 9 CPU_CFG<16>
78 239 _CPU CFG<6> 78 23 » CPU_CFG<3>
239 _CPU CFG<5> 8 23 s CPU_CFG<1>
78230 78239
78230
NOSTUFF | NOSTURF, | NGSTUFF NOSTUFF NOSTUFE
R1045 ‘| R1046 | R1047° R1043° R1049
1K 1K 1K 1K 1K
These can be Placed close to J2500 and Only for debug acl:-e;s
P T T
' FOR | VYBRI DGE PROCESSOR
! CFG [ 7] :PEG DEFER TRAI NI NG = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR BI G5
' CFG [ 6: 5] :PCIE BI FURCATI ON 11 = 1 X16 ( DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4
! CFG [ 4] :eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORNVAL OPERATI ON 0 = LANES REVERSED
1 CFG [2] :PCIE x16 LANE REVERSAL 1 = NORNVAL OPERATI ON 0 = LANES REVERSED

I SYNC_NMASTER=MASTER

SYNC _DATE=02/ 15/ 2011}

CPU DM / PEGF FDI / RSVD

d} Appl e I nc.
®
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o110 , =PP1VO5_S0_CPU_VCCI O e
u1000
NoSTURF | L nNosTURE NOSTURF I VY- BRI DGE
R1100 R1104 R1102 2C- 35W
RL101 o s e BGA BCLK| I3 - DM _CLK100M CPU P am e
o viow o 20w (2 CF 9) BOLK* WH2 DM _CLK100M CPU N 1678
m o |, L o e
o DPLL_REF_CLK| AGS - DPLL_REF CLK P .
NCS2!QPROC_DETECT* » DPLL_REF CLK* |,AGL ; DPLL_REF CLK N m@g
» @ CPU_PROC SEL L - F49gPROC_SELECT* g BOLK I TP| 159 - | TPCPU_CLK100M P am
d BOLK_| TP* [yN\58 - | TPCPU_CLK100M N ams
7 5 qom—CPU_CATERR L - 49 {cATERR"
(IPY  pRrDY* \N53 - XDP_CPU PRDY L oD 2
[ERIELYG: CPU_PECI P A48 |pECI (IPU) PREQr pNBS - XDP_CPU PREQ L am >
R1103 —
75 a8 16 15y CPU_PROCHOT L L AR CPU_PROCHOT_R L -— A5 PROCHOT* g (1PY ey LS6 - XDP_CPU TCK ame
o 4 (1 PY T™B[_L55 - XDP_CPU_TMS am= e
i 70 40 20 qoomp— PM THRMIRI P L - D45 THERMIRI P F (IPY  TRsT* |58 - XDP_CPU TRST_L am=
(1P 1D |LMBO - XDP_CPU_TDI 2
7 17 r>—PM SYNC - A8 Ipm SYNC TDOL_L59 ey XDP_CPU_TDO @@ 2 Z
R1121 7 23 10 ry— CPU_PVWRGD - B46_|UNCOREPVIRGOCD e
130 z DBR* |K58 XDP_DBRESET_L 25 24 78
7 20 17 >—PM_VEM PWRGD 2 s PM MEM PWRGD R - BE45_|SM DRAMPVROK & P~ —ees L~ o
1/ew PLT_RESET LS1V1_L - D44 JRESET* g 3 (1PU) BPM 0* |,SB8 XDP_BPM L<0> 25 78
N ff (1PU) BPM 1* |4E55 XDP_BPM L<1> 23 78
2 @m—=MEM RESET L - AT30SM DRAVRST* 0 o (IPY ppM2rESY gy 0 XDP BPML<2> ==~ e
s CPU_SM _RCOMP<0> BF44 |5\ Roave 0 < (1PY) BPM 3+ |,GB5 XDP_BPM L<3> o
- — (1PU) BPM 4* |4G59 XDP_BPM L<4> 2
s CPU _SM RCOWP<1> BE43 |sM RCOVP_1 I p 160 XDP _BPM L<5>
2 CPU_SM_RCOVP<2> BGA3 |sm Roavp_2 % (1PY) P 5+ o
e — (1PU) BPM 6+ |5359 XDP_BPM L<6> 2
(I1PY gpMm 7* |nJ61 XDP_BPM L<7> 2
o2 1s, =PP1VO5_SO_CPU VCCI O P —,—————— D
‘R1111
R1126* 10K
75 Daow
% "
yibw L
VEE
a0z, R1125
20 20 y—CPU_RESET L 2 4332 L
V50w =

201

SYNC _DATE=02/ 15/ 2011}

I SYNC_NMASTER=MASTER

CPU CLOCK/ M SC/ JTAG

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
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OM T_TABLE
CRI Ti CAL

A 0> AGS [sA po o U1000 SA_CK_o| AU36 MEM A _CLK_ P<0> .
wo@MEMADOSI> gy MOisabol T A 0K 0 pAV0 M A_CLK_N<O> 27
79 zz;@w SA | 2
woEy MEM A DOS3> oy — ALG| SA7£3 g % SA_CKE 0| AY26 M A_CKE<0> 7
D MM A DO e o 5 saociame MEM A QLK P<1> orpy
gy VEM A DO<6> _qma  ALB|sa g6 EQ  sackirpAso g MEMA CLK N<I> e
79 zs@w SA DQ 7 g %meﬁl% 27 79
S MEMADOB> _ee  Aillsicgs >
wa@yMEM A DQ<O> g g  APSIsa pQo - SA_Cs_0* |5BB40 MEM A_CS L<0> e
gy VEM A DQ<10> oy AW Isa pQ 10 SACS 1*(BAL g NEMA CS L<1> mmorn
79 EBEM“—AW SA DQ 11
7 w@yVEM A DOS12> gy ARG IsA DQ 12 SA_ODT_0| AY40 M A_QODT<0> 279
79 EBEM“—APB SA DQ 13 SA?CDT?l% 27 79
79 zsmw SA DQ 14
gy VEM A DQ15> o g  AUL3 Isa DQ 15 SA_DQS_0* pyALL1 MEM A N<0> 279
79 EBEM“—BQ SA DQ 16 SA_DQs_1* |5ARB MEM A N<1> 28 70
@y VEM A DOS17> oy  BB7isap pQi7 SA_DQS_2* hAVIL MEM A N<2> 2 79
w2y VEM A DQ18> oy  BAI3|sA DQ 18 SA_DQS_3* [yATL7 MEM A N<3> 070
w0 ncgyVEM A DQ<19> oy  BBI1 Isa pQ 1o SA_DQS_4* WAV45 MEM A N<4> 2 79
w0 n@yVEM A DQ<20> oy  BA7 Isa pQ 20 SA_DQs_5* [yAY51 MEM A N<5> 2070
9 gy VEM A DQ21> o g BA9 | sA DQ 21 SA_DQs_6* yATSS MEM A N<6> 28 79
0 ancgy VEM A DQ<22> o g  BB9Isappg22 j SA_DQS_7* [5AKSS MVEM A N<7> 2 79
70 2Ty VEM A DQ<23> - AY13 | sp DQ 23 ]
w0 ncgy VEM A DQ<24> oy  AVI4 |sp pQ 24 SA_DQs_o| AJ11 MEM A P<0> 2 79
gy VEM A DQ<26> oy,  ARI4 [sp pQ 25 SA_DQs_1[ ARLO MEM A P<1> 2 79
9 gy VEM A DQ<26> oy  AYI7 |sA DQ 26 N SA_DQs_2| AY1l MEM A P<2> 2 79
wanggry MEM A DOS27> o g  ARIO|sh pg 27 é SA_DGs_3| AULY MEM A P<3> 270
7wy VEM A DQ<28> gy  BA4 Ish pQ 28 g SA_DQS_4| AMS VEM A P<4> 2079
0 ncgyVEM A DQ<29> oy  AULA [sp pQ 29 SA_DQs_5| AV51 MEM A P<5> 279
w2y VEM A DQ<30> gy  BBL4 |sA pQ 30 SA_DQs_6| AT56 MEM A P<6> 070
79 zs@Mﬁﬂ SA DQ 31 SA_DQs_7| AKS4 MEM A P<7> 28 79
79 zsmw SA_DQ 32
7 ncgyVEM A DQ<33> o g  ARI3 Isp pQ 33 SA_Ma 0| B&35 MEM A_A<0> 2779
gy MVEM A DO<34> o g  AWB |sa pQ 34 SA_Ma 1| BB34 M A_A<1> 2779
0 ncgy VEM A DQ<35> oy  BOAB Isa pQ 35 SA_Ma 2| BE3S MEM A _A<2> 2779
79 zsmw SA_DQ 36 SA,NA,3% 27 79
gy VEM A DQS37> oy AR5 |sp pQ 37 SA_MA 4| AT34 MEM A_A<4> 2779
w0 ancgy VEM A DQ<38> oy  AT48 |sp pQ 38 SA_MA 5| AU34 MEM A_A<5> 2779
w0 n@yVEM A DO<39> oy,  AY48 Isp pQ 39 SA_Ma_e| BB32 MEM A_A<6> 2770
. gy VEM A DQ<40> oy  BAIO Isa pQ 40 SA_MA_7| AT32 MEM A_A<7> 2779
79 zsmw SA _DQ 41 SA_MA_8| AY32 MEM A A<8> 27 79
w0 n@y VEM A DQ<42> o g  BBS1|sa pg 42 SA_MA_o| AV32 MEM A_A<9> 2770
w0 ncgy VEM A DQ<43> oy  AYS3 Isa pQ 43 SA_MA_10| BE37 MEM A_A<10> 2779
0 ncgy VEM A DQ<44> oy  BBA9 Isp pQ a4 SA_MA 11| BA30 MEM A A<11> 2779
79 0@y VEM A DQSAD> gy AWM IsA DQ 45 SA_MA_12| BC30 M A _A<12> 277
7 ncgy VEM A DQ<46> oy  BAS3 Isa pQ 46 SA_MA_ 13| AM1 MEM A_A<13> 2779
79 zz;@w SA_DQ 47 SA_MA_14| AY28 MEM A A<14> 27 79
0 ncgyVEM A DQ<48> oy  BASS |sa pQ4s SAMA 15| A6 g NMEM A A<ID>  esm o
79 zsmw SA_DQ 49
79 zz;@w SA_DQ 50
79 2 CE0 MEM A DQ<51> = AP53 | sp DQ 51
79 zsmw SA _DQ 52
79 QBEM“ﬂ SA DQ 53
79 zsmw SA_DQ 54
79 zsmw SA_DQ 55
70 20y WEM A DOSO6> gy  ANS7 | SA DQ 56
79 zsmw SA_DQ 57
79 zsmw SA_DQ 58
0 ncgyVEM A DOS59> oy  AGB3 |sa DQ 59
79 zsmw SA_DQ 60
79 zsmw SA_DQ 61
gy VEM A DO<62> o g  AGBS |sa DQ 62
79 QBEM“& SA_DQ 63
o @ MEMA BA<O> o,  BO87sagso
79 27 @M SA BS_ 1
v am-MEM A BA<2> o, =~ BA281sa s 2
79 27 @M SA_CAs*
79 27 @w SA_RAS*
79 27 @ML‘—AWC SA WX

OM T_TABLE

CRI TI CAL
w0y MEM B DQ<0> o g  Adisp Qo u1000 SB_CK_o| BA34 MEM B_CLK_P<0> 20 79
79 zaM SB DQ 1 BGA SB_CK_0* hAY34 M B K_N<0> 29 79
» ey MEM B DOS2> o8 ABlssogz (4 OF9)
79 28 B MEM B_DQ<3> o= AR4 ssf%s g % SB_CKE_0| AR22 M B E<0> o 70
= G V= VT <Y P G sB_a 1| BA36 MEM B_CLK_P<1> s 2o 10
n E—_Dm’%“w gt £ SB CK 1*(,BB36 g NEM B CLK N<1> ez
79 za@w SB_DQ 7 ;‘ SB_CKE_1 %@ 29 79
7 28 B MEM B_DQ<8> o> AN | sB DQ 8 Z
@y MEM B DO<O> o g  AT2Isppoo9 SB_Cs_0* [yBEAL MEM B_CS L <0> 20 70
w0 uncgyVEM B DO<10> oy  AV4Isp pQ 10 SB CS 1*(BEA7 g MNEMB CS L<1> momaovs
79 28, NMVEM B 11> BA4 | sB DQ 11
0 w@ryWEM B DO12> gy AU IS pQ 12 SB_ODT_0| AT43 M B_QODT<0> 20 7
79 zaEM“—ARB SB_DQ 13 SB_ODT_1 % 29 79
79 zaEM“—AYZ SB _DQ 14 o
w0 acgyVEM B DQ<16> oy  BA3Isp pQis 1 SB_DQS_0* |yAL3 MEM B N<O> 2879
w0y VEM B DO16> gy  BE9 |Isp pQ 16 w SB DQS_1* [4AV3 MEM B N<1> 26 79
nuggry VMEM B DOSI7> o g — BX|sgng1r S sB_DQs_2* [pBALL NEM B N<2> 1o
» gy VEM B DO<18> oy  BDIS|sp pQ 18 SB_DQs_3* [,BDL7 MEM B N<3> 2079
w0 aqgyVEM B DO<19> oy  BFI2 Isp pQ 19 § SB_DQS_4* 4B MEM B N<4> .
»o@yVMEM B DQ<20> oy  BF8|sp pQ 20 SB_DQS_5* [,BAS9 MEM B N<5> 270
9 nggyVEM B DQ<21> o g BD1O | s pQ 21 > SB_DQS_6* yAT60 VEM B N<6> 28 79
» gy VEM B DQ<22> o g  BDI4 |sp pQ 22 SB_DQB_7* [yAK59 MEM B N<7> 270
79 za@_wﬂ/l_ﬁ_&“ﬂ SB_DQ 23
» oy VEM B DQ<24> oy  BFI6 |sp pQ 24 E SB_DQs_o| AM2 MEM B P<0> 2079
»o@yVEM B DQ<25> o g  BEL7 |sp pQ 25 SB DQs 1| AVL MEM B P<1> 2870
» ogryVEM B_DQ<26> oy  BEL8 |sp pQ 26 SB_DQs_2| BEL1 MEM B P<2> 2079
w0y VEM B DQ<27> oy  BE21|sp pQ 27 sB_DQs_3| BDL8 MEM B P<3> 2079
» @y VEM B DQ<28> o  BEL4|sp p 28 SB_DQs 4| BESL MEM B P<4> 2870
» oy VEM B _DQ<29> oy  BGl4 |sp pQ 29 SB_DQs_5| BA61 MEM B P<5> 2079
w2y VMEM 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 DQ 34 SB_MA_1| BES3 M B A<l> 2070
w0 aqgyVEM B DQ<35> oy  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
0 ncgyVEM B DQ<37> oy  BFA9 |sp pQ 37 SB_Ma_4| BD30 MEM B_A<4> 20 79
w0 aggyVEM B DQ<38> o g  BDS4 |sp pQ 38 SB_Ma 5| AV30 MEM B_A<5> 20 79
w0 a@yVEM B DQ<39> o g,  BES3 Isp pQ 39 SB_MA_6| BG30 MEM B_A<6> 2070
0 nggyVEM B DQ<40> oy  BFS6 |sp pQ 40 SB_ma_7| BD29 MEM B_A<7> 20 79
» oy VMEM B DQ<41> o g  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
w0 aggyVEM B DO<51> o g  ANSO Isp pQ 51
79 25@&5&“& SB_DQ 52
79 25@)&5&“#U61 SB_DQ 53
79 zaEM“ﬂ SB_DQ 54
79 zaEM“ﬂ SB_DQ 55
7 2oy VEM B_DOS56> gy  AKS8 | 5B DQ 56
79 28, NMVEM B 57> AL58 | 5B pQ 57
79 25@&5&“& SB_DQ 58
0 ncgyVEM 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 omMEM 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 @mNVEM B RAS L < BF40] s5_RAs*

MEM B VE L BD45 sB_WE*

79 20 (OOT} - a
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12, =PPVCORE_SO_CPU_VCCAXG oM T_TABLE
CRI TI CAL
.. =PPVCORE_SO_CPU an T raoie =PP1V05_S0_CPU_VCCl O pos [ U100 =PP1V5_S3_CPU_VCCDDR
(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
D A29 |vec 2 BGA vcal O 3| AGA8 ABS1 IVAXG 4 g I vDDQ 2| AJ33
M1 Jvee 3 (6 OF 9) vca o a|_AGS0 AB52_|\axG 5 ® vDDQ_3|_AJ36
A34 |vec 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 lyec 16 veal o 17| AL22 ADBS_|yaxG 18 % - VDDQ 16| _AR28 =PPVCCSA_SO_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 |y 22 vea o 23| Avel P47_lyaxG 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 NEARCU1000, BCa3: 50_ 8rm1 00
E37 lvoc 26 Vool 0 27| AMA2 P52 [yAXG 28 vDDQ 26| BG33 frasi s
E38 lvoc 27 veal o 28| A5 P53 lvAXG 29 022
C F25 yce 28 § Ve 0 20| AN48 P55 _|yaxG 30 G- veepg 1) Aves =PP1V5_S3_CPU_VCCDQ - .5
E;g nggg g VOOl 0 30|_AAL4 :‘15 xxgﬁz; a& VoCcDQ 2| AN26
F32 . < vea o 31| AALS Ta8 . B3
VCC_31 0} Vool O 32| ABL7 VAXG_33 VDDQ_SENSE = | VOLTAGE=T. 05V
Fg;‘ vee 32 g Voo O 33| AB20 I:g VAXG 34 1, VSS_SENSE_vDDQL BA43 ) N oy
E ) | - =
F38 vae o voct 0 sal ACL3 Tor T on éé voosa sense] U0 CPU) VOCSASENSE o -
F42 oo 35 Voo o e oL U6 vaxG 37 48 CPU_VCCSA VI D<0>
&2 Jvee 36 voa 0 36 AD; Va7 |uaxc a8 VoCSA VI D o 48 PUVeCA I B
H25 vee 37 5 oo O g Ae1a V48 luaxa 39 o VECAMVID L ——p &
e o3 g Va3 © 39| AELS V|40 Sm vReF| AYZ 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
= AF20 > =
H34 lyec 42 vearo 42— V55 VAXG 44 it
HO5 vec 43 NS eT: V56 IVAXG 45 R1314 |' | RL313 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
J26 \vcc 48 vea 0 48 V62 IVAXG 50
- AJ15 5 | L 4
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 —NEAR= - : 1
324 xg*:; Vea 0 51 o bg. gugggrzgnlbgsxcvoa a gilfzv PLACE NEARSUL00O. FA45: 50. 5"];31708 \,v:i xngzi PLACEMENT NOTE: Please 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 \VCC_54 - - 201 1/20w 1 2 5% M ] 68 78 NFQ\;;Q Y61 IVAXG 56
B 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 lvec 63 %“ZJ VSS_SENSE|_3 - CPU VCCSENSE N = ——— z z j: j;' N R1371% L17 lveesa 1 R1331! Ji 1330
g; xg,gg 93 Vg o Sense] AN _CPU_VCCI OSENSE_P _CPUVOAL O PLACE NEARFA100Q, G550, 8rm 111]%% ié xg,g PLACE_NEAR=UL000. BJ44: 2. 54nm1/ 112?3 g 1UF
Ka2 v oo VSS_SENSE_voa o _ANL7 - CPU_VCCI OSENSE [N NOSTUFF NOSTUEF WL 2O |vocsa 4 LS, 2 %EE'Z‘H‘”
L25 |vyee 68 R1360'| |'R1362 2 N22 lyccsa s
26 g 6o PACENCATIAN0 80,0 190 2 2 100 Eage aEregon, praor 50 o P locas 2 = =
L33 lyec 70 i Pt = P20 lycosa 7 3 PLACE_NEAR=UL000. BJ44: 2. 54mm
2 2 R1
5;2 xg*§; PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. ng xg:: %
o6 vcc:73 Note. VO TAGE=1. 25 oo o8 78 R21 lyccsa 10
N30 lvec 74 Note. VOLTAGE=0V oD ee 7 UL5 lvecsA 11
N34 \VCC_75 Note VO TAGE=1. 05 @ o 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
A PL%&7S%£—E&?M 1/ lé\nl/h\l :7/“16\/»/ PLACE_SI DE=BOTTCM SYNC MASTER=MASTER SYNC DATE=02/ 15/ 201
Yoo, [ ],k "P’!E"'F
CPU POVER
= 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| Ne1
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| 47
H53 |vss vss| Y58
H58 |\ss vss|_Y59
J1 |vss
349 |yss
355 |yss
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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Al INTEL recommendations from Intel

doc #4439028 Huron River Platform Power Design Cuide

CPU VCORE DECOUPLI NG

Intel recommendation (Section 6.2): 35x 2.2uF, 25x 22uF, 4x 470uF

CRITICAIg CRITICAL G CRITICAL g CRITICAL G CRITICAL G CRITICALg CRITICAlg CRITI CAL

CRI T1 CAL LRI TI CAL

CRI TI CAL CRI TI CAL

12 o 7 _=PPVCORE SO_CPU

E ClGOO C1604 E C1606 E C1607 E C1608 E C1609 1 C1610 |2 C1612 1 C1615 [+ C1617 |+ C1623 E C1624
—4 — 2. 2UF 2. 2UF - — 2. 2UF 2. 2UF -
20% 20% 20% 20% 20% 26% — 20% 26% — 20% 20%
R 2av T, av T, av T, av T, av T, av 5 T, av 5 T, av 2av
X5R XoR X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
402 402 402 402 202 202 202 202 202 202 202
CRI TI CAL CRI T1 CAL CRITICAL  CRITI CAL g CRITI CAL ¢ CRI TI CAL ¢ CRI TI CAL CRI TI CAL CRITI CAL o CRI TI CAL CRI T1 CAL CRITICAL  CRITI CAL g CRITI CAL g CRITI CAL  CRI TI CAL J__
E (2312625 E C1627 E C1628 E C1631 E C1632 E C1635 E C1637 E C1638 E C1640 E C1641 E C1642 E C1643 E C1644 E C1645 E C1647 C1648
— ) Ur — 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% - 20% a
2 5 2 S8R 2;1(\5/»:& 2§<\5/R 2X5R 2X5R 2X5R 2§<\is 2X\5/R 2X5R Q%R Q%R 2X\5/R 2 S8R 2§5R
402 402 402 402 202 202 202 202 202 202 202 202 202
o CRILTI CAL o CRITI CAL (LRI TI CAL o CRI TI CAL CRI TI CAL
1 C1650 |2 C1651 E C1652 E C1653 C1654
2. 2UF - 2. 2UF-
20% — 20/0 20%  —— 20%
L 4y L 4y L 4y L 4y 5 v
XoR XoR XBR XBR XBR
402 402 402 402 202
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 PART NUVBER DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
11655 |- €ibse |1 €157 |1 ClEss |1 CT6B9 | c1660 |: ElB61 1 ¢TB63 | ClBea |1 CTEES 13850691 o o 2 200 90 0005 S R CAL
22UF 22UF —— 22UF —=22UF —=22UF ——=22UF ——22UF —=22UF —=22UF —=22UF e, CioeD, CleeT CleeT Cioes. CivsT, CieTo CLe77, CieTo, Cio7o, Cies?, CLev2, ioss, Cioes, Cises, Giese
20% 20% 20% — 20% 20% 20% —— 20% 20% 20% — 209 - CI660, GLe61, C1664, 1666, CL667, 1670, C1677. C1675, C1679, Ci657, C1672, C1656, CL669, 1666,
263 263 26.3 26.3V 263 26.3 263 2 \% 263V 263V 26.3V
X5R- CERM- 1 X5R- CERM- 1 Yok ceRM 1 Yok ceRM 1 X5R- CERM- 1 Yok ceRM 1| 2 XBE- CERM 1 X5R- CERM- 1 X5R- CERM- 1 X5R- CERM- 1 Yok ceRM 1
PLACEMENT_NOTE ( C1667- C1679) :
Prace close to ULOOU on bottom side.
CRITICAC CRITICAC CRI'TICAC CRI'TICAC CRI Tl CAL

CRITTTCAL CRIMTTCAL CRITTTCAL CRITTTCAL CRIMTTCAL CRIMTTCAL CRITTTCAL

22UF

1 8B79
22UF

o
2 %?CERM 1

1 Cl696

20% 20% 20% 20% 20% 20%
263V 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V
X5R CERM X5R CERM X5R CERM X5R CERM XSR CERM X5R CERM X5R
603 0402- 1 0402-1 0402- 1 0402- 1 0402- 1 0402- 1

20% 20%
5 6.3V 5 6.3V

CERM XSR CERM X5R

0402- 1 0402- 1

_LClG? _LC167 _LClG?G_LClG? 1C1673

330UF 330UF 330UF 330UF
20%, 20%, 20%,

2,R¥ 2 2 5v 2 2 %,

CASE- B2- S| O 625 O 625 O go-sm| SASE B2-sm

Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402

R1601

0.010
1 2 =) 7812

1%
174w 1 C167F

1UF

M
0603
) o Not e: The snull est 10nmChm available in the library are 0805s

— 509 9 5
X5R- CERMH 1 2 X5R CERM 1 2 X5R CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 |2 X5R- CERM 1 5R- CERM 1 2 >%<'5R-CERM1 2 X5R-CERM 1 2 >%<'5R-CERM1
603 603 603 603 603 603 603 3 603 603 603
PLACENENT_NOTE ( C1640- C1645) : J__
Pl ace near inductors on bottom side.
.|* C1680 .|* C1681 .|* C1682 ' C1683
— 470UF- 4NOHM — 470UF- 4MOHM :—470UF- 4MOHM 470UF- 4MOHM
32 2.0V 13—253?/ 13—22 ﬂ?gw
POLY- TANT POLY- TANT POLY- TANT POLY- TANT
D2T- SML D2T- SML sMu smL
Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF
PLACEMENT_NOTE ( C1684- C167F) :
Pl ace on bottom side of UL000
12 10 9 7 =PRPIVO5_SO_CPU VCCI O o
1 C1684 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 C1692 1 C1693 1 C1694
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —/— 1UF —! —/— 1UF —— 1UF —/— 1UF —!
10% — 10% — 10% — 10% — 10% — 10% — 10% — — 10% — 10% — 10% —
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
202 202 202 202 202 202 202 202 202 202
1 C1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D 1 C169F 1 C161A 1 Cl161B
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF — —— 1UF —— 1UF —— 1UF
10% — 10% — 10% — 10% — 10% — 10% — 10% — — 10% — 10% — 10%
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
2 XsR 2 XsR 2 XsR 2 XsR 2 XsR 2 XsR 2 XsR 2 XsR 2 XsR 2 XsR
202 202 202 202 202 202 202 202 202 202
PLACEMENT_NOTE (C1672- C1681) :
Pl ace near UL000 on bottom side
1 Cl161E * C161F 1 C162A 1 C162B 1 Cl162C 1 C162D 1 C162E 1 C167B 1 C167C
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF

7 =PP1VB_S0_CPU VOCPIL

CPU VCCPLL DECOUPLI NG

Intel recommendation (section 6.4): 2x 1luF, 1x 330uF

PLACEMENT_NOTE ( C1646- C1671) :

Pl ace near U1000 on top side

R16 —pp1VE_SO_CPUVCCPIL R 7

PLACE_NEAR=UL000. BCL: Smm

o 1 C160X JlClGOY 1C160Z
10F 1UF —330UF 0. 0060HM

CASEm SM

CPU VCCPLL Low pass fil ter

|+

PLACE_NEAR=ULO00. AK63: 2. 54 mn NOVI A

PLACE_NEAR=ULO00. AKES: 2. 54 mn NO_VI A

NC_MASTER=JACK J30

SYNC _DATE=09/ 27/ 2011} m\
e —

CPU DECOUPLI NG |

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

051-9058 | D
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VAXG DECOUPLI NG

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

PLACEMENT_NOTE ( C1700- C1710) :

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

1 C1710
1UF

12 9 7 _=PPVCORE SO CPU VCCAXG

|_

~

S5

ggss
"F"“Tr{
a5
ND<E

1 C1700 1 C1701 1 Cl702 1 CL703 1 C1704 1 C1705 1 Cl706 1 CL707 1 Cl708 1 C1709
1UF 1UF — 1UF

10% 10% -1 — - - 10% 10%
, 1ov , 1ov , 1ov , 1ov , 1ov , 1ov , 1ov , 1ov
X5R X5R X5R X5R X5R X5R X5R X5R
402 402 402 402 402 402 402 402

PLACEMENT_NOTE (C1711- C1716):

P! | T1 L | T1 L | T1 L | T1 L | T1 L CRITICAL
1C1711 1C1712 1C1713 1C1714 1C1715 1C1716
10UF 10UF 10UF 10UF 10UF 10UF
200 — 200 200 200 20% 20%
2 G xer 2 G xer 2 G xer 2 e xom 2 G or 2 G or
04021 04021 04021 04021 04021 04021

PLACEMENT_NOTE (C1717- C1722):
o CRI TI CAL CRI T1 CAL CRI T1 CAL CRI T1 CAL CRI TI CAL CRI Tl CAL —
1&517 1 81T718 1 81519 1 81T720 1 81T721 Jieﬁ_T722 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
22UF  —22UF  — goz%gF =220k — go%hUF 22UF 13850691 6 AP, CER. YSR. 220F. 20% 6. 3V, 0603, SAVEUNG 7y, carse, cins. curzo, cran iy ORI TI CAL

20% %

2 6, 3V 2 6.3V 2 6.3 2 6. 3V 2 6, 3V 2 6.3V
X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1
603 603 603 603 603 603

PLACEMENT_NOTE (C1723- C1724): J__

Pl ace near inductors on bottom side.

' C1723 .|t Cl724
— 470UF- 4MOHM 470UF- 4MOHM C
20% 20%

@)
) |-

CPU VDDQ VCCDQ DECOUPLI NG

Intel recommendation (Section 6.5): 10x 1uF, 8x 10uF, 1x 330uF
——
PLACEMENT_NOTE ( C1738- C1747) :
26 12 10 7 _=PP1V5_S3 CPU VOCDDR -
Ptece on bottom s de of L1000 CPU VCCSA DECOUPLI NG
1 Cl738 1 C1739 1 C1740 1 Cl741 1 Cl742 1 C1743 1 Cl744 1 Cl1745 1 Cl746 1.C1747 Intel recommendation (Section 6.6): 6x 1luf, 5x 10uf, 1x 330uf
e = — ur - - = - 1 PLACEMENT_NOTE (C1758- C1762) :
iov iov 1oV
2 XxsR 2 XxsR 2 XsR
202 202 202 202 402 202 402 12 7 _=PPVCCSA SO _CPU Pl ace on bottom side of U1000
Pl ace close to J__ ’
1 Cl758 1 C1759 1 Cl760 1 Cl761 1 Cl1762
1C1748 1 C1752 1C1753 1 Cl754 1 Cl755 1UF i EYy= N EYy= N EYy= 1UF
10UF 10UF 10UF 10Uf 10UF 10% — 10% — 10% — 10% — 10%
20% —— 20% — 20% 20% 20% , 1ov , 1ov , 1ov , 1oV , 1ov
6.3 5.3 5.3 5.3V 5.3V XSR X5R XSR X5R X5R
B 2 e 2 e 2 iee |2 R 2 e B
0402-1 0402-1 0402-1 603 0402- 1
J'C1756 1C1763 1 C1764 1 C1765 1 C1766 1 C1767
330UF- 0. 0060HM 10UF —— 10UF —— 10UF —— 10UF 10UF
0% &3 T, &% T, &% [, & T, &%
2 Bhy 2 G or 2 G or 2 G or 2 G or 2 G or
CASE- D2- SM 0402-1 0402-1 0402-1 0402-1 0402- 1
Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402 -
R1702
0.010 j—
1 2 =PP1 2L \OCDO 7 12 2 I%&Y
1% CASE- D2- SM
174w
W 1 C1757 L
0603

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

CPU DECOUPLI NG| |

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

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 17 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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OM T_TABLE
OM T_TABL
o120 M) SYSCLK CLK32K RTC g A0 IRTCXL U1800 WHO/ LADO| @8 gy LPC AD R<O> . Ol E ENET D2 _TABLE
NCx—22 | RTCX2 PANTHERPO NT FWHL/ LADL| 438 LPC AD R<l> 1 % RN -5 | PERNL u1800 SVBALERT*/ GPI OL1| B2 o PCH GPIOL1 16
v L2 WD Lo o e ———— oG AD Reoe o1 3 [gy—PCLE ENET D2R P - 23 | PERPL PANTHERPOI NT -
= gumgpLPCADR<2>
(1'% 10) FVeg/ LADS[ & LPC AD R<3> » = o130 PCIE_ENET_R20 G N A2 | PETNL L SMBCLK| "% g SWBUS PCH CLK oD = o
1o _RTC RESET L o o0 | prersTe (IRl o —y—— S e————— ¢ o1 3 ¢oom}—PCLE ENET R2D C P o Am2 | peTpr Feeen SVBDATAL S gy SVBUS PCH DATA 15 61
- FWH4/ LFRANE* | 036 LPC FRAME R L ha (2 & 10) D
16 PCH SRTCRST L - 2| srRTCRST* . * o1 3z PCIE AP D2R N . eE4 | pEpnp 0
g I PU) LDRQO* 53¢ TP _LPC DRE PCIE AP D2R P e 3
16 _POH | NTRUDER L @2 || NTRUDER E 8 Irlégzlu*)/ o o3l e = n e A oD O - PERP2 2 SMLOALERT*/ GPI 060| 12 g USB EXTB SEL XHCI D o
- PWR
( | 150 ogp TBT PARENPCH rymy2e @n-PAEAPRRDCN o, B%? IPETN2 g
D 16 _PCH | NTVRVEN L - 7| I NTVRVEN - e LpC SER RO o % @onPOE AP ROD C P - "7 PETP2 5 SMLOCLK] :2 - SM.PCHO QLK oo 5 e
— o
o 3 PO E FWD2R N 6w | perng SM-ODATA mp—SM_PCH 0 DATA e u D
-
s116 _HDA BIT CLK R - 84 | HDA BCLK SATAORXNL A SATA HDD D2R N o 81 38 [T £ E FWD2R P - 836 | pERP3
E FW
N SATAORXP| A SATA 2R P e o1 38 ot R2D C N -0 [ PETN3 SML1ALERT*/ PCHHOT*/ GP| O74| €12 o  USB EXTD SEL XHCI .
o e SYNC R &> | HDA_SYNC (1 PD- BOOT) SATAOTXN| A7 SATA HDD RPD C N o 50 o 3 <o} FW RO C P -2 | PETP3 o o>
VSel strap not functional (VOOVRM = 1.8V) SATAOTXP| 25 SATA HDD R2D C P . . PCIE EXCARD D2R N r36 SM.1CLK/ GPI 058 p—SM. PQH 1 QK oo @ o
16 _PCH SPKR T10 . —————————{ap w -2 == A0 23— PERV SML1DATA/ GPI O75| MO gy SM. PCH 1 DATA
- SPKR (| PD- PLTRST#) o o Cy—BCLE_EXCARD 2R P o °=° | PERPA hand CED o
SATALRXN SATA_COL DORN 480 . PCl E_ EXCARD R2D C N Avas x
o116 HDA RST R L &' HDA_RsST* 8 SATALRXPLAY g  SATA DD D2RP s e PCl E_ EXCARD R2D C P ey el w
h e SATALTXN| APLL TA DCN s sq@m-PAEEXCARDRRDCP g PETP4 e
HDA _SDI SATA1TXP| AP0 \TA
o s o HEA NO - lmAsoino (iP) T P SATA QDD R2D C P a1 w0 NC PCIE S D2RN 557 | PERNS @) Z (IPU1PD) CL_CLKI[™ TP CLINK OLK .
s SDI NL > & | HDASDINL (1PD) SATAZRXN| 2 g, TP SATA C D2RN . NG POE S D2RP =27 | PERPS ol 1
- B zg E - |HDA SDIN (1PD) SATAZRXP| A% g TP SATA C DZRP . $ EAE S F2D O | PETNG - (IPUIPD) CL_DATAS B CLLRKC DATA °
e -2 | HDA SDI N3 (1 PD) SATA2TXN|_AS TP SATA C R2D ON . PCIE 5 RD CP 8836 | PETPS o CL_RST1* (720 TP CLINK RESET L R
1 24 15 _HDA SDOUT R 36 SATA2TXPLY g TP SATACRIDCP o NC POIE 6 D2RN 38 | pers
o1 24 16 o= HDA_SDO (| PD- BOOT) ABS NC PCIE 6 D2RP BG38 | pERPG
SATA3RXN| @=— TP SATA D D2RN . NC PCIE 6 R2D ON Ao
33 16 JTAG TBT TMS 6 SATA3RXP|_ABL0 TP_SATA D D2RP PETNG
2016 @@ ENET_NMEDI A_SENSE RDIV ? Na2 :ximmfsg}i/@;:?oia < SATASTXN|A2 g TP SATA D R2D ON : NGPGQES D 2| PETPS PEGACLKRQ GP1 0471 = FECOLKERA L G 17 *
- N = SATA3TXP[ A2 > TP _SATA D R2D CP s NC PCIE 7_D2RN BG40 | pERNT CLKQUT_PEG A N 4237 TP PCI E CLK100M PEGAN
AB38
23 XDP_PCH TCK . 3 | 37AG T (1 PD) % SATA4RXNL Y. TP_SATA E D2RN R NELPOLE 7_LeRe =2 | PERP7 QUKQUT_PEG A P2 o TP POE CLIQOOMPEGAD
o o - ~ SATA4RXPLYS - AR R . =PP1V05 SO _PCH VCCI O SATA 720 2 NC PCIE 7 R2D CN AY40 | pETNT
= o PCH TVS - |3TAG TV (1PY) Q) SATAATXN A TP SATA E oD oN . PLACE_NEAR=U1800. Y11: 2. 54mm NG PCIE 7 ROD CP =20 | PETRT CLKOUT DM NL_A22 oM L
o = e Y K100M CPU N
XDP_PCH TDI s SATAATXP| AL TP_SATA E R2D CP 'R1830 NC PCIE 8 D2RN Bess - - w078
> - JTAG_TDI (I PY Ii: .= 37.4 N POE S Do e | TERNE CLKOUT_DM _P| A%2__ g DM CLKIOOMCPU P oD 0
-+ qaomXOP_PCH TDO | yrac 100 = SATASRXN Y g TP SATAE DZRN g TS PERPS
5 A
C ha SATASRXP| YL g TP SATA F D2RP . v e z E 82D ON V2% | PETNS
A
SATASTXN[A22____g, TP SATA F RPD ON . : fh = "% PETPS CLKOUT_DP_N|_AM2 TP_PCH CLKQUT DPN . C
SATASTXP| AL TP SATA F R2D CP s 22 P — CLKOUT DP_PLATS g TP PCH CLKQUT DPP ooy
o a7 SPL_CLK R 3 o e £ CLKLOOM ENEL N ¥49_| CLKOUT_PCI EON - ¢
< - SPI_CLK SATAI i1 . SATAl o1 3 (gT—POE_CLK100M ENET P o v39 | o kaut_pai gop PNt O! ed by PCIECLKRGE#
Pl R L *
o1 47 (oomp—SPL_CSO =g SPI_Cso saTal covpr [0 T 49.9 16 _PCIECLKRQD L GPI O73 72 | pg ECLKRQO*/ GPI O73 CLKI N_DM _N|_8F28 PCI E CLK100M PCH N 2o 0
TP sPl Csi L = e cse N 120w CLKINDM _P{ 68 o POECLKIOOMPCHP e
e - AB12 201
) SATA3RCOVPO 2 o1 3 PCI E_CLK100M FW N 2849 | o koUT POl EIN
o a7 qo—SPL_MOSI_ R - va | spi_Mosi (1 PD- BOOT) SATAZCOVPI | 2822 PCH SATA3COVP PLACE_NEAR=U1800. AB12: 2. 54nm o1 30 ¢ooT}—PCLE CLK100M FW P ¢ 2847 | o KOUT PCl E1P
SPI SATA3RBI AS[ A T - K 830
o 47 [T M SO - B | spi_M SO (1 PY) PCH_SATA3RBI AS 39 16 FW CLKREQ L . | b ECLKROL* CLKIN_GND1_| = PCH CLKI N_GNDNL 6
PLACE NEAR=UL800. AHL: 2 ™ - RQL*/ GPI 018 CLKI N_GND1_P| 0 PCH CLKI N GNDP1 16
SATALED* |52 PCH SATALED L 6 R1832 " -AHL 2. 54mm PO E CLKLOOM AP N
81 32 AA4B
—PPVRTC &3 PCH R CLKOUT_PCI E2N
e SATAOGP/ GPI C1| V14 DC2 PCH GPI Q21 DP AUXCH | 750 PCl E_CLK100M AP P Ana7
: n cH 1sa - . o @mPOE CQKIOOMAP P~~~ o M7 |QKOUT_PC E2P 0 CLKIN_DOT_96N_ %%,  PCH CLK96M DOT N am s
(%Bsne:/ GPl 019 DP_DC3 PCH GPI O19 SATARDRVR EN 2 [ AP CL| CLKIN 24
. , 201 32 15 (TR KREQ L >0 | PCI ECLKRQ2*/ GPI C20 | DOT_O6PL =% g PCH CLKIGMDOT P FEyi6 60
R1802 ‘R1803
20K 20K 81 8 PCl E CLK100M EXCARD N Y37 | cLKOUT PCl E3N d
R1800" 1R1801 1Y zS('fv% 50w = 81 8 PO E CLKIOOM EXCARD P v | o kouT_PCl E3P CLKIN_SATA N 2% K100M SATA N 16 80
i = Q= e g - A
CLKI N_SATA_P| PCH CLK100M SATA P
201 201 = P A S M
330K 1m 2 2 W EXCARD OLKREQL g " |PCECLKRQ*/ GPl (25 e
1/ 20w 1/ 20w
M M & RIC RESET L 16 TP PCIE
CLK100M Pt
201, , 201 pem— e e rer—— O0M PEAN &2 | cLkauT_PCl E4N REFCLK141 N|_K*5 PCH_CLK14P3M REFCLK 1o 50
PCH | NTRUDER L . o K100M PE4P &5 | cLKaUT_PCI E4P . —
PCH | NTVRVEN L . 16 JTAG DPMUXUC TRST L 112 | pol ECLKRQA* / GPI O26
C1802 L C1803 CLKI N_PCI LOOPBACK] PCH CLK33M PCII N 24 80
oF - T8 16 _LPC AD R<0> R1860 33 LAAAZ LPC AD<0> o a5 47 01 o TP POLE CLKIOOMPESN oV | GLKOUT_PCI ESN DOES THI S NEED LENGTH ﬁATCH???
B 109 To% 16 _LPC AD R<1> R1861 33 LAANAZ 5% 120W W 201 b Apeqs <D o TP E_CLK100M PESP vas_| cLkOUT PCl ESP
e 2 &K 16 _LPC AD Re2> RIB62 33 s annz oo 720 W W pc pppa D © o= 7 o - XTAL25_IN47___ g  SYSCLK CLK25M SB R oo
02 16 _LPC AD R<3> R1863 33, L 5% TEW W 201 | oG apeas ;i LIRAS oo ENELQKREOL g U |POFCLKRER:/ GPI 014 XTAL25_oUT| 4 B
AN\ Dacm LRI (T PU RSMRST#) ——xNC
16 _LPC FRAVE R L R1864 33 1 o 5% M2W W 201 b EpAMVE L
1 NN —s—rmow %ot oD © 45 47 o1 o TP PCIE CLKIOOMPEBN o, A%2 | O KOUT_PEG B N 22 20 7 ZPPLIVOS SO POH VOCDI FFQLK
= 1o HDA BIT CLK R R1810 33 . , R s TP PCIE OLKIOOMPEBP o %0 | o KOUT_PEG B_P
PLCACE_NEAR=UIB00. N34: 1. Z7mm VVV 5% 1/ 20W  MF 201 oD =7 o 16 _PEGCLKI L Rl '
s ROB L GPI 056 &6 890
e HOA YNGR etk T VWA H2A_SYRG 57 PGB QIR TG %08 90.9
o rer NEAR=UISOD. 1337, 27mm % oW W 201 oD Y
woae HDARST R Lo b o 2o T VA2 HDA e PEG CLK100M N = s
NEARS K347 T Z7mm B VRS Ty BT L oD 7 o 0 ee caoomp &= SO PO BN 20
o 24 16 _HDA SDOUT R R1813 33 . ) DA S 81 0 (OO} - CLKOUT_PCl E6P PLACE_NEAR=U1800. Y47: 2. 54mm " 2
—PP3V3 SUS PCH GPl O 7 s e — P ACE NEAREULB00- A6 T 27m —~ VVV 57w DOU oo 57 o XCLK_RCOMP|_Y47 - PCH XCLK_RCOVP
oW W 201 PEG CLKREQ L 13 -
—PP3V3 SO PCH GPI O 1 10 30 Rl - PCl ECLKRQ*/ GPI 045
=PP3V3 T29 PCH GPIO . "
NO STUFE 8133 E_CLK100M T29_N v | oL KOUT Pl E7N %) (I BEWIRER ! &1 B84 2 TP PCH GPI 064 CLKOUTFLEXQ s
RIBT6 10Kk . , R184 o1 % (oo PO E CLKI0OM T29 P Va7 | QLKouT POl E7P
AN — G TEL VS 163 0 - ﬁj CLKOUTELEX1/ GPI CB5| 77 TP PCH GPI 085 CLKOUTELEXL
R1877 4.7K PG 78 10 L TPCPU CLK100M N AR s 16 [ry—IBT _CLKREQ L LN ) /Pl 16 (1'PD- PWRCK) - s
Rla7e 1ok LYWV mw w SR ‘5 NO STUFF Vson e (TSR T ) v
AN s - SATALED L 1 R1841 v 20w 70 23 | TPXDP _CLKI00M N s | qkauT 1 TRXOP N d (FEBRSG ! &1 066 wp— TP PCH GPI 066 CLKQUTFLEX2 .
R1834 10K 1 2 201 78 23 | TPXDP_CLK100M P a3 - -
AN\ DP_AUXCH | SOL 23 75 0 - CLKOUT_I TPXDP_P 3/ GPI OB7[ K4° TP_PCH GPI 067 CLK!
RI833 10K 1 \AAz Z: i:zow T GaTARDRVR EN wr 76 10 L TPCPU_CLK100M P LAAAZ [ - (FEMRRSG - CLKOUTFLEX3 .
& 20w M 201 5%
RL24Z 2 AN CHIEEOL 00 g R1872
s 2 AP_CLKREQ L 604
R1844 10K 1 mz Z: 1: W W 201 oo o KREO L : 32 o1 24 [TR)—SYSCLK CLK25M SB LAA/ Z—e—SYSCLK CLK25M SB R 16 81
% 1/ 20w kY
RI845 10K 1ana2 0 UEW M % j7AG DPMUXUC TRST L o . ) 116w 1.8V -> 1.1V
%gﬂ LK A T T T et GLKREG L . Unused clock terminations for FCl M Mde Miob" 'R1873
10K 2 1 5% 1/20W M 201 1K
A R1815 10K AAA S PEG CLKREQ L . w0 10 PCH CLKOGM DOT P RI891 10K 1aan 2 1720w
AN A —5—rsow—r—sor— R L 10 93 s0 20 PCH CLKOGM DAT N R1892 10K iaap2 *° V2% M o1
%gig 18E AN 5ot PCl ECLKRQO L GPI 073 16 s0 16 _PCH CLK100M SATA P R1893 10K LAAAZ o - ’ %Cu '.\ﬁSTEkJsl LB SYNC DATEZ00/ 13/ 200 A
1 >
NN—; PEGCLKROA L GPI 047 16 80 16 _PCH CLK100M SATA N R1894 10K 1 5% 1/20W W 201
RLBA8 10K 4 gnA/z o T2W 0 pegu keos LGPl a6 1 AN 5o r—o1 = PCH SATA/ PCl e/ CLK/ LPC SPI
R1853 10K 1 AAA2 Z: :ZOW M2l bGPl o1l . 0 10 [PCIE CLK100M PCH P R1895 10K 2 ANAZ
% 20w %
%ggg igi AN 2o USE EXTB_SEL_XHQI 16 25 w e POE CLIAOOM PCHLN RI896 10K aann2 oo 20 T d} Appl e I nc 051-9058 | D
X 201 5% 1/ 20W M 201 -
AN 2ot USB EXTD SEL XHCI 16 80 16 _PCH CLK14P3M REFCLK R1897 10K 1 AN ® 6.0.0
R1879 10K . 5 ENET 5%  1/20W W 201 .U,
J_ NN AT MEDI A_SENSE RDI V 16 24 o _PCH CLKI N GNDPL R1870 10k . , NOTI CE OF PROPRI ETARY PROPERTY:
L Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. - TPCH CLKIN GNDNL RI871 1ok VYV mTmw W PR EPRRT PR ERNTALNER HERE ! S THE
Connect to ENET_MEDI A_SENSE via 12K R if HDA = 1.5V. A A e o THE POSESSOR AGREES 'T0 THE FGLLON NG
_ \_ T . . . . MAI AN THI'S DOCUMENT | N CONFI DENCE
If HDA = SO, nust also ensure that signal cannot be high in S3. -+ 11 NOT TO REPRODUCE OR COPY | T 18 OF 109
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 16 O 86
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=PP3V3 SUS PCH GPI O

7 16 17 18 19

=PP1V05 SO _PCH VCCI O PCI E 7
PLACE_NEAR=U1800. BJ24: 12. 7nm
R1905*| |'R1900
10K 49.9
553 3 Vo S
201, , %61 OM T_TABLE =
LVDS 1 G BKL ON 347 | L_BKLTEN U1800  SDVO TV APA3 @=— 1P SDVO TVCLKI NN 6
DM N2S N<O> 824 [ v ORXN uU1800 FDI_RXNO| %4 o  FDI_DATA N<O> ame e 178 - 2 | =
7o My—DOM N2S N<O> g 54 PANTHERPO! NT - o= PR s PANTHERPO! NT 50 Tv/ APa5 TP_SDVO TVCLKI NP s
7 o Cy—DM_N2S Ne1> o "0 [ DM 1RXN ool LE FDI_RXNL| A4 o  FDI DATA N<l> ame s o qELVDS IGPANEL PR e ™ (L VDD EN voste | SVOTVQHK b
7 o [Cy—DM_N2S Ne2> - 258 | DM 2RXN FeBcA FDI_RXN2| B2 g,  FDI DATA N<2> sy RRG o (oo—LVDS |G BKL PV -— "5 L BKLTCTL 2 S0 SD\/O?S(IAE A2 g TP SDVO STALLN f
R DM_N2S N<3> 520 | DM 3RXN (3 OF 10) FDI_RXN3| Z%° g  FDI DATA N<3> Yan KRG a0 ( ) SDVO_STALLP| A0 o, TP SOVO STALLP s
D RWLE? 2= POl DATA Neas oo s LVDS | G DDC CLK L_DDC_CLK (i'PD)
789 DM __N2S P<0> BE24 | DM ORXP FDI 7RXI\5 BJ12 : FDI__DATA N<5> ame e 8 LVDS | G DDC DATA K47 IZT%%?‘P%EAST#) SD\/?;_II r[a\rr AP39 - TP_SDVO | NTN 6
N2S P<1> B8C20 P - bl an >~ - 'BE)P AP4O TP_SDVO | NTP. R
N arrarvryors ] om 2rec FDI_RXNGL > g FDI DATA N<6> am: ¢ TP LVDS 1G CTRL OLK 5 || CTRL_OLK SOV B -
780 @—‘—w . 520 | o 2 FDI_RXN7| 5% g  FDI DATA N<7> Yan KRG s _TP_LVDS | G CTRL DATA o= "2 |L_CTRL_DATA sovo crricLkl P . DPA LG DDC CLK .
oM N2S P<3> gy L -
FDI _RXPO| BG4 EDI_DATA P<0> 978 PCH LVDS | BG - A7 | LD | BG ( ?B}éﬂaﬂ'&%{’* M9 o= PA | G DDC DATA 8
o DM S2N N<O> Avea | v 0TXN FDI _RxP1| BB14 - FDI_DATA P<1> qame e PLACE_NEAR=U1800. AF37: 2. 54mm s _TP_PCH_LVDS_VBG AF36 | VD VBG B AUXN| AT DPA | G AUX CH N .
DM _S2N N<1> AV20 | DM 1TXN FDI_RxP2| BF14 o,  FDI DATA P<2> ame s R1950* DbPB_
80 - o= AE48 VREFH DDPB_AUXP|_AT47 DPA_1 G A P s
2N_N<2> BB18 | DM 2TXN FDI_RXP3| °%° g FDI DATAP<3> move 2.37K LVD_ _,
e - =D o AE47 || VD VREFL DDPB_HPD|A™0 o DPA |G HPD s
78 o (CO—DM_S2N N<3> o200 | DM 3TXN FDI _RXP4 — - FDI _DATA P<4> qame e 1/.20W - — o
— FDI _RXP5 @ FDl_DATA P<5> - 201, 8 DDPB_ON|_A42 - TP DP 1G B MN<O> .
80 DM __S2N P<0> A¥24 | DM OTXP % [a) FDl RXP6| 210  _  FDl DATA P<6> %g 8 w0 74 OT}—LVDS 1G A OLK N 29 LVDSA_CLk* e S . TP DPIGB MP<0> .
. DM _S2N P<1> AY20 | DM 1TXP LL Fo RxP7|®®___ o FDI_DATA P<7> o e o0 74 (OM}LVDS IGA CLK P o2 | LvpsA ak DDPB_ 1N A4S a TP DPIGB MNI> s
9 DM_S2N P<2> ~22 | DV 2TXP - h Awg " & , 1P| A6 o TP DP 1GB MP<l>
DM S2N P<3> A8 | oy 3TXP = 0 74 6 LVDS | G A DATA N<O> LVDSA_DATAO DDPB_1P| - s
e e ———— FDI _INT|AME g FDI INT o © 7 ~ S 0 746 LVDS | G A DATA N<1> &— """ LvDSA_DATA1* S L DDPB_2N| A% 1P DP IGB MN<2> s
FDI_FSYNCO[AV12 o  FDI_FSYNC<0> oD ¢ e =PPVRT TeE % 7 6 (OOT}—LYDS | G A DATA N<2> o Lvpsa patazs 7 E DDPB_2P| A% TP DPIGB MP<2> .
PCH DM _COMVP. 824 | pM _ZCowP FD FSYNCLL P o EDI FSYNc<ls . . LVDS | G A DATA N<3> A48 1| VDSA_DATA3* DDPB_3N| AV47 P DP1GB MNS> 8
BR5 | oy | ROOWP - ——— 'R1915 < . 7: - DDPB_3P| A49 - TP DP 1GB MP<3> s
- FDI_LSYNCO[ A4 g  FD LSYNG<0> o o 7 390K w746 oM LVDS |IGADATAP<O> o AW ||VDSA DATAO > -
PCH_DM 2RBI AS B2l | Dy 2RBI AS FDI_LSYNCL| B80 o FDI ISYNG<l> o 37:20\/\/ w0746 t : 2 : 312 :;: xz EVW—QIE 5 DDPC_CTRLOLK| P48 - DPB 1GDOC OK 5
= : 201 8074 6 VoS VDSA | DDPC_CTRLDATA| P42 o=p PBIGODCDATA o
IPLACE*NEAR_UlBOO' BH21: 2. 54mm ? w0 5 T} LVDS | G A DATA P<3> - A4T | LVDSA_DATA3 0. (TPDPLTRST#)
R1920 Gf DSW/RVEN]_AL8 - PCH_DSW/RNVEN N DDPC_AUXNLA%Y7___ gy DPB 1 G AUX CH N s
750 AF40 * . P49 DPB | G AUX CH P
I a2 . €22 PM DSW PWRGD ) . 0 5 LVDS IG B CLK N - LVDSB_CLK = DDPC_AUXP| 8
PCH SUSACK L CK* (I P DPWROK| <=
g 120w v PCHSUSACKL g —"g SUSACK* (IPY) E - < o LVDS 1G B OLK P | Lvpss_ak @) DDPC_HPD[ A28 @ DPB 1G HPD .
5201 PM SYSRST L <3 | sys RESET* VAKE* |82 & PCLE WAKE L 617 24 32 <
15 20 [Ty 5 - SYS_RES| QE o= < 'R1909 o LVDS | G B DATA NeO> nows | | vpss DATAO" 1 DDPC_ON|_AY47 - TP DP 1GC MN<0> s
1 5 20 23 PM PCH SYS PWROK P12 | SYS_PWROK CLKRUN‘/ GPI OB2 ™®  qpugy PMCLKRUNL ~~  emey 6745 a7 100K w5 LVDS 1G B DATA N<1> A7 | VDSB_DATAL* |<£ DDPC_OP| A4 g, TP DP 1G C M.P<0> s
= L zow LVDS | G B DATA N<2> AF49 | LVDSB_DATA2* DDPC_1N| AY43 g TP DP 1G C MN<1> s
PM PCH PWROK £22 | PWROK 28 SUS_STAT*/GPI 61| © g LPCPWDWL (;¢yeasar 80 8 | = -
D= w — 5201 . LVDS | G B_DATA N<3> AFas ] | VDSB_DATA3* 0 DDPC_1P| AY45 - TP DP 1G C MP<1> 8
20 PM PCH APWROK 110 | APWROK = SUSCLK/ GPI 062 "% g  PM CLK32K SUSCLK R ooy 4 s DDPC_2N| BM7 - TP DP IGC MN2> s
L — ) oo 0 s L | G B DATA P<0> LVDSB_DATAO a] C op| B8 P P lG C MP<2> .
o0 @M PMMEMPWRGD g P IDRAVPWROK - SLP_S5*/GPICB3[ 20 g PMSIPSSL ~~  monwess = w0 s LVDS |G B DATA P<i> A9 | LVDSB_DATAL DOPC 3NLE#7 = TP DP 1G C M.Ne3> .
5 [>—PM RSVRST L > RoVRST 0 SLP sS4l g PMSIP S L D> ¢ 17 20 52 15 73 w e tVDS :2 2 31//: :i: = tm:—ilﬁi DOPC 3P[0 TP DP1GC MP<3> .
wo O}LVDS IGB DATAP<3> o A3 || VDSB |
17 _PCH SUSWARN L K16 | SUSWARNF / SUSPWRDNACK/ GPI CBO  SLP_S3* [y p— PMSLP S3 L {OOD 6 8 17 26 45 73 D CTRLCLK| M3 TP DP 1 G D CTRL CLK s
POHSUSWARN L~~~ g 7 DDPD_ -
45 23 17 [TTy—PM PURBTN L 00 PARBTN® (1 PY) SLP AT g TPPMSIPAL (PRRDCTRUATAL ' @up [P DP IGDCTRL DATA
=13 TP _CRT |G BLUE &= M8 | CRT_BLUE AT4S
SMC_ADAPTER EN A SENT/ 1 SLP_SUS*[y g PMSLPSUSL s & bl - DDPD_AUXN TP DP 1 G D AUXN 8
73 a0 0o ISV FDAETER BN ogp———s20 JACPRESENTL CF) OB s _TP_CRT |G GREEN &— " | CRT_GREEN > AUXP|AT T DP 1 G D AUXP .
w© PM BATLOW L E10 | BATLOW/ GPI O72 (1 PU) PVBYNCHL A7® g PMSYNC o s _TP _CRT |G RED &— 2| CRT_RED e o HPD_".QAM_EW "~ P P LGD HD .
™ ow I — boPD_ o=
AL0 * K14 GPI Q29
PCHR L - R SLP_LAN"/ GPI Q29 - oD 7 . TP CRT |G DOC CLK 2| crT_poc_ak DOPD ON[ 2 TP DP 1G D MN<0> s
s _TP_CRT |G DDC DATA M0 | CRT_DDG_DATA DOPD_0P|_B845 TP DP1GD MP<0> .
DDPD_1N| BF44 - TP DP 1G D MN<1> s
) -
s _TP_CRT | G HSYNC - M7 | CRT_HSYNC DDPD_1P| BE44 - TP DP IG D MP<1> 8
19 18 17 26 7 =PP3V3 SUS PCH GPIO s _TP_CRT | G VSYNC & " | CRT_vsyne DDPD_2N[ B2 g TP DP 1G D MN<2> s
h DDPD_2p| BE42 - 1P DP IGD MP<2> s
) -
R1983" PCH DAC | REF &2 | DAC I REF DDPD_3N|_2242 up— 1P DP 1G D MN<3> [
1% PLACE_NEAR=U1800. T43: 2. 54nm T42 | CRT_I RTN DDPD_3P| B2 - TP DP 1G D MP<3> 8
1/ 20W 'R1951
201, R1986 K =
17 _PCH_SUSWARN L 2 \/\9\/\1 PCH_SUSACK_L. 17 1/ 20w
59 , 201
1/ 20w
MF
201
=PP3V3 SUS PCH GPI O 71617 18 19
=PP3V3_S0_PCH GPI O 7 16 18 19 30
=PP3V3 S5 PCH ;
R1985 1K 3 2 PM _PWRBTN L 17 23 45
2 NN e
R1991 8.2K 1 2 PM CLKRUN L 6 17 a5 a7
/\/\/\/ 5% 1/ 20w M 201
10K GPlL 9
RL9G2 A A A - v Y ﬁé‘c VASTER=J31 MLB SYNC_DATE=06/ 13/ 201
R1925 1K 1 2 PCLE WAKE L 617 20 32 WITE .
NN Trmw o e mee =TBT WAKE L am PCH DM / FDI / PM G aphi cs
RLO24 100K 2 A 1 PM SLP S3 L 681726 45 73 Appl e | nc 051-9058 | D
RI921 100K 2 \NA/t o U200 ™ B pygip st 61726 32 45 75 ’
RIO22 100K 2 \pAT2 *° VI W PR pygip g5 L 174573 o 6.0.0
R1923 100K 2 AAAL % 1:2"‘” v zz PM SLP SUS L 1773 NOTI CE OF PROPRI ETARY PROPERTY:
5% 120w W o
I N | THE
RLOBL 100K 2 znn L LyS 16 BKL_On o w R
% /20W M 201 THI
R1984 100K 2 n\pAL 5: B LVDS | G PANEL PWR 8 17 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 OF 109
% Azow e 2ot |1 NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Mobi | es: Trackpad?)

USB Hub (All LS/FS Devices)

PLACE_NEAR=U1800. B33: 2. 54mm
R2070

22.6

9

1/ 20W

201

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

OM T_TABLE
s6 [1pg U1800 VD1 AY?
NCx——"— PANTHERPO! NT RSVDLLZZ—X NC
NCx——— TP2 Vo8I LE RSVD2L A7 o NC
Neoe_tr2® | TP3 FoBGA RSVD3| A8 o NC
NOse—26 | TPa (5 OF 10) RSVDA[ B o NC
NCx—228 [ TP5 AT10
A0 RSVD5L 22" s« NC
NCx——— TP6 Bos
a7 RSVD6L—_ NC
NCx——— TP7
NCx—2243_ [ TP8 RSVD7| A2 o NC
NCx—2X25_[ TP RSVDB AT o NC
NCx——21TP10 RSVDOL AT o NG
D NCx—20 | TP11 RSVD1O| AT s NC
NCx—"2 1 TP12 RSVDL1L A s NC
Nese_ 2 | TP13 RSVDL2[ A o NG
NCx—2 | TP14 RSVDL13| A2 s NC
NG a6 | 1p1s RSVDL4| A o NG
N(; T P16 RSVDL5| % o NG
NCx—24 | TP17 RSVDL6| B8 s NC
NG 124 | 1p1g RSVDL7| 5% s NC
NCx—28 | TP19 RSVD18| B s NC
NCx—225 | TP20 RSVDLO| %7 o N
RSVD20| 558
821 | 1pp1 ——xNC
%bm P2 RSVD21[ B o NG
——
TP PCH TP23 A6 | Tp23 RSVD22I22— NC
-
NCx—E% | TP24 RSVD23| A NC
RSVD24| M0 N
RSVD25| AT8 NC
RSVD26| 2 s NC
RSVD27| B2 s NC
RSVD28| AT12__ s N
RSVD29| BB s NC
USB3 EXTA RX N BE28 | USB3RNL [~ USBPON|_24 USB EXTA N 42 80
@0 42 [TRH-—SB3 - ey 22 ANy HCl
50 43 [Fwy—USB3 EXTB RX N ; B0 | USB3RNZ USBPOPL"% gy USBEXTAP w20 Ext A (xHQ/EHCH)
—USB3 EXTC RX N BES2
: USB3 EXTD RX N P iggx USBPLN =" gpmegp LS8 EXTE XHGL NN D 2 0 Ext B (XHCl)
C o D—USBS - USBPLP| ®2° gy USB EXTB XHOI P CED 25 %
USB3 EXTA RX P BX8 | USB3RP1
50 42 [TRH)—USB3 - USBP2N|_S26 B_EXTC N 8 80
B3 _EXTB P BE30
50 43 [Ty—USB3 RX - i USB3RP2 UsePoP| 20 g o USBEXICP  amw Ext C (XHCI/ EHCl)
o ry—USB3_EXTC RX P - USB3RP3
USB3 EXTD RX P BG32 | USB3RP4 USBP3N|_K28 USB EXTD XHCI N 8 80
¢ OD—==2 -> HCI
g m USBP3P| 22 gy USB EXTD XHO P D ¢ Ext D (X ) (
@ B3 _EXTA TX N Av28
. ﬁaz EXTB TX N - BE26 et % USBPAN =2 1B BB 4N u d
e % EXTC TX N bl A28 ﬁgzlg USBPAPI2 gy TP LB 4P nise
¢ Q== o=
s (OSB3 EXTD TX N ; AY30 | USB3TN4 USBP5N|_228 TP _USB SDN RSVD: SD
A28 "
w0 42 (0T} USB3 EXTA TX P - AR6 | USB3TPL USBPSP hand 1P LS8 SOP
@ USB3 EXTB TX P Av28 29 = TP _USB W.ANN P—
e on—USB3_EXTC TX P f Av28 ﬁgzlz ﬁ:gg’: B29 TP_USB W ANP RSVD: Wi
: @ USB3 EXTD TX P - AVB0
N - USB3TP4 USBP7N|_N\28 B_H P_N 25 80
USBP?P&“M@ 25 80
%0 19 10 17 10 7 _=PP3V3 SO PCH GPI O USBPBN, =) quuugp USB CAVERAN ¢ oz o0 Caner a
R2010 10K 1 AAAZ . PCl _INTA L - x40 { p| RQA* usspsp&“%@ 32 80
R2011 10K 1 p S% MW M 201 pg I NTB L <384 PI RQB* &
RO012 1ok VM s o e L -——qP s O USBPON| &0 g g USB EXTB EHO N D s w Ext B (EHC
NN ——mew ot - PIRQC o USBPOP| E20 gy USB EXTB EHCI P D = t ( )
R2013 10K 1 AAA2 % , PCl INTD L - S84 PI RQD*
5% 1z0Ww W 201 UsBP1ON| S0 USB EXTD EHCl N . Ext D (EHQ)
1 (—ITAG GWUX TVB - &6 | REQL*/ GPI 060 USBPLOP| %20 ey USB EXTDEHA P mmys
18 BLC 12 EL - &4 | REQe*/ GPI 062
e USBP11N| 32 TP_USB BT HSN
E_HDD L E40 * s s 8
15 (oom—USE oo - REQB*/ GPI 064 UsBP11P| @2 b USB BT HsP RSVD: BT (HS)
B TP_PCH STRP_BBS1 - et crics USBP12NL =2 1B UsB 12N Unused
NO STUFF TP_PCH STRP ESI L - £42 | aNT2*/ GPI 063 USBPL2P| 52 gy TP USB 12P
4 10K 2 1 TRP_TOPBLK L Fa6 *
R205 VAV, ——— e K OPBLK_SWP - GNT3*/ GPI 065 usBP13aN,_ 2 TP USB 13N
J_ (1 PU- PCI ERST#) %556)3'3 oz TP Use 13p Unused
= 10 rmy—BLC GPI O - &2 | Pl RQE*/ GPIl @2 gl e —
G40 *
62 15 [CNy—AUD | P_PERI PHERAL DET - Pl RQF*/ GPI O3 USBREI AS* |22 2 PCH USB RBI AS
75 10 [TR>—TBL_PYR REQ L - =2 | PIRQGH/ GPI O4 USBRBI AS| 52|
52 18 [MA—AUD 1 2C INT L - D4 | Pl 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*/ GPI 040| K20 XDP_DA1_ P« | B _EXTB _OC L ) 6 23
PLT RESET L o5, *
26 2 (0T} S - PLTRST OC2*/ GPI 011 BT g XDP DA? PCH GPIOML USB EXTC CC L & s = ,
81 24 LPC CLK33M SMC R - "o | cLkout_PCi oc3*/ GPl oa2| &6 o= XDP _DA3 PCH GPI O42 USB EXTD OC L ) 16 23
20 LPC CLK33M LPCPLUS R H3 | CLKOUT_PCI 1| OCA*/ GPl O43[ 116 gy XDP DBO PCH GPI 043 USB EXTB OC EHO L Pan B2
=PP3V3 SUS PCH GPI O 71617 19 IPPC CLK3SMOQUT2 o %% |CLKOUT_PCI 2 OCS*/GPI O] 0 __ g, XDP D1 PCH GPICO USB EXTD OC BHO L <I » B
—PP3V3 S3 PCH GPl O 7 2e s _TP_PCl CLK33M OQUT3 - K42 | cLKOUT_PCI 3 OC6*/ GPI OL0[ P14 g XDP DB2 PCH GPI OLO AP PWR EN oo 22
—PP3V3 S0 _PCH GPl O 7 16 17 18 16 30 20 q—PCH CLK33M Pl QUT - o CLKQ{TI_PD 4 OC7*/ GPI OL4| S4 g XDP DB3 PCH GPI Ol4 SDCONN STATE CHANGE am e =
R2016 10K 1 AAN2 JTAG GWX TMS 18
R2017 10K 3 o 5% M2OW M 201 g jpc MUX SEL
R2018 10K 1/\/\/\’2 S MEW M 201 ysk WDD 0B L :
NN w01
R2030 10K 1 AAN2 BLC GPIO 18
5% 1/ 20W M 201
R2014 10K 1WF AUD | P_PERI PHERAL DET 18 62
R2031 10K 1 p 5% M2OW M 201 BT pWR REQ L
A NN w01 e
NO STUEF Redundant to pull-up on audi o page
R2033 10K 1 2 AUD 1 2C INT L
/\/\/\/ 5% 1/ 20W M 201 e
R2069 10K 1 AAN2 XDP_DB3 PCH GPl Ol4 SDOONN_STATE CHANGE 18 2
5% 1/ 20W M 201
R2060 10K 1 AAN2 XDP_DAO PCH GPI 059 USB EXTA OC L 18 23
R2061 10K 1 AAN2 S MW M 291 xpp DAI_PCH GPLOA0_USB_EXTB OC L 18 23
R2062 10K LAAN S% oW M 201 wpp pA2 PCH GPIlO41 USB EXTC OC L 18 23
R2068 10K 1 AANA2 S MEOW M 201 xpp DA3 PCH GPI 042 USB EXTD OC L 18 2
5% 1/ 20W M 201
R2067 10K 2 1 AP _PWR EN
/\/\/\/ 5% 1/ 20W M 201 e

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
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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 RAMCFGO: H
R2172* 'R2173 R2174* 'R2175
10K 10K 10K 10K
5% 59 59 5%
D 1/ Zl’?}v #ZDW 1/ Zl’?}v #ZDW
OM T_TABLE 201, 5201 201, 5201
2 10 XDP_FCl PCH GPI QD - | BVBUSY*/ GPI 0O U1800 TACHA/ GPI CB8| 0 g MB RAMCFG3
i PANTHERPOI NT il
a0 19 0 [Ty FWPME L -2 [ TACHL/ GPI OL MoBI LE TACH5/ GPI 069 B41 o—MB RAVMCFR
FCBGA
10 [rmy—DPMUX_UC | RO - 186 | TACH2/ GPI OB (6 OF 10) TACH6/ GPI O70| <1 - M.B RAMCFGL
a5 19 @—SNC RUNTI ME SCI L - E38 | TACH3/ GPI O7 TACH7/ GPI O71| A40 - M.B RAMCFGD
TP _PCH GPI C8 - S0 | GPI 08 (| PU- RSMRST#)
73 19 (0T} WOL_EN - & | LAN_PHY_PWR _CTRL/ GPI OL2
d \TE
2 [y XDP_FCO_PCH GPI 0I5 MEM VDD SEL 1V5 L - @ | epia1s (1PD) A20GATE] o POH A20A o O STUFF
25 ¢OT}—XDP_DD2_PCH GPI 016 AUD | PHS SWTCH EN PCH o, 2 | SATA4GP/ GPI OL6 (IPD) PECIL A0 g POHPED  R2I70 43 1apn2 CPUPEQ B> w0 46 78
5% 17200
LPCPL! {l Dao MF 201
7196 CPLUS GPI O TACHO/ GPI OL7 RO N | e POIRONL .
a1 19 qoor}—ODD PWR EN L &= ™5 | scLOCK! GPI Ce2 =
i PROCPWRGD|_AY1L 2 14 0 > CPU PVRGD 1023 78 =PPLVE SO PCH vVOC DFTERM 7202
1 PCH GPI 24 - | Gpl o4 Q S 1720w soing
necessary?) il N M 201 n
46 19 [PY—SMC SO L - 5% | GPI 27 (1 PU- Deeps4/ S5) THRVIRI P10 g 46 PM THRMIRIP L R R2156 390 1anA2  PMTHRMIRIP L Mo ZRQz]fZg
5% 1/20W .
. XDP_DCD_PCH GPI (28 | SOLATE CPU MEM L P8 | GPI 28 (I PU- RSMRST#) o = R b bCH I NI T3VS L oo 220w
D o — 3V g PCHINTIVE L
o5 ¢ooT}—TBT SWRESET L R2180 [¢) LAANZ 10 TBT SWRESET R L & K | STP_PCI */ GPI O34 — 3 a R2178 2201
120w b Av1 PCH DF_TVS 2 AR CPU PROC SEL L
Y s ZPm__XDP_DCl PCH GPI 0B5 MXM GOOD X | GPloss & (1 PD- PLTBE—er) *
P e e e ———— : NO STUFF %, DF_TVS:DM & FDI Term Vol tage
23 19 XDP_DDO_PCH GPI 086 _DP_GPU TBT SEL ve %?E’&%E’T‘E%Lr%e TS vssi| A8 R2130* i Set to Vss when Low
TS_VSS2| Akt J_ 1K Thi's has internal pull up and should not pulled |ow. Set to Vcc when High
XDP_DD1 _PCH GPI 087 JTAG | SP_TCK M -
C » I - USRS TS_vss3| Ao = 1/20W < TH'S SIGNAL IS | NTENDED FOR FI RMMRE HUB AND VIE ARE NOT USI NG I T.
19 0 rRH—ITAG | SP TDO - "2 | SLOAD/ GPI 088 TS_vssa| A0 201,
s JTAG | SP_TDI - M_| SDATAQUTO/ GPI CB9 NG 1| Pe7
~ L ———xXNC =
24 19 (oo} EW PR EN_PCH - Vi3 | SDATAQUT1/ GPl 048
2 (OOT}—XDP_DD3 PCH GPI 049 ENET LOW PVR PCH > V3 | SATA5GP/ GPI 049/ TEMP_ALERT* VSS_NCTF_14| B2
VSS_NCTF_15[ 5%
o > =
56 47 19 o gy SPI ROM USE M.B - GPI 067 VSS_NCTF_16| &%
VSS_NCTF_17| BH7
24 | vSS_NCTF_0 VSS_NCTF_18[ 8¢
244 | vSS_NCTF_1 VSS_NCTF_19[ #44
245 | VSS_NCTF_2 VSS_NCTF_20| 245
A6 | vsSS_NCTF_3 VSS_NCTF_21| ®46
25 | VSS_NCTF_4 L VSS_NCTF_22| 85
25 | vSS_NCTF_5 VSS_NCTF_23[ 8¢
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 .
=PP3V3_SUS PCH GPI O 71617 18
=PP3V3 SO _PCH GPI O 716 17 18 19 30
=PP3V3 T29 PCH GPI O e
R2186 10K 3 2 JTAG | SP_TDO 810
R2199 10K 1%2 5% Eow M °' JTAG TBT TDI .
5% 1/ 20W M 20:
R2160 10K LAANZ XDP_FCl PCH GPl Q0 19 23
R2185 10K LAAN2 S% oW M 201 pwpnE L 819 39
R2196 10K 1 AAA2 Sh  MEow W 201 gve RUNTIME SO L 19 as
R2190 100K 1 o % MEW M 291 | popLus @plo
NN W oo
NO STUFF Must stuff R2197 when R2180 NO STUFFed.
R2197 10K 1 W\/z TBT SWRESET R L 19
R2184 10K 1 p S% MW M 201 by pyR EN PCH
/\/\/\/ 5% 1/ 20W M 201 w0z
R2150 10K 1 AN PCH A20GATE 10
R2155 10K 1 AAN2 % zow 291 PCHRCINL 10
5% 1/ 20w M 201
A\ R2194 10K 1 A2 WoL EN 19 73
R2192 10K 1 AAN 2 Zj ;zzx & 231 PCH GPl Cp4 19 lSYNc MASTER=J31 M.B SYNC DATE=06/ 13/ 201
R2193 100K 1 AAAZ v SPI ROM USE_M.B 6 19 47 56 T
L e PCH GPI O M SC/ NCTF
R2191 10K 1 AnNA 2 SMC sal L 19 46
5% 1/ 20W M 201
R2111 20K 2 \np 2 DPMUX_UC | RO 10 Appl e I nc 051-9058 | D
R2195 100K 2 AAA S% oW M 201 AyD | PHS SW TCH EN PCH 25 24 p .
R2112 10K 2 \ApL 5’ 1:2"‘” W %' DD PWREN L 1o m o 6.0.0
R2198 10K 2 \Ap 2 S EW MW “%pp DDO_PCH GPI OB6_DP_GPU TBT SEL 16 2 NOTI CE OF PROPRI ETARY PROPERTY:
R2LL3 20 2 AAM Ao LT B EFATHRLEATAER L U © e
% 1720w 201
R2116 10K 2 AAA ° o M °' ENET LOWPWR PCH 23 24 THE POSESSCR AGREES TO THE FOLLOW NG
5% 1720W W 201 | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 21 OF 109
< I'l NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 19 O: 86
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PLACE_NEAR=U1800. A22: 2. 54nm

T,

LACE_NEAR=U1800. A22: 2. 54mnm

PLACE_NEAR=U1800. A22: 2. 54nm

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
PPava S5 v e PANTHERPOI NT ooy 0 30 UsB| P26
== VCCoSve_3 o veal O_31_UsB|_P28
TP _PPVOUT PCH DCPSUSBYP V12 IDCPSUSBYP (8 OF 10) VCCl 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 _=PP1V0O5 SO0 PCH VCCASW AAL9 I\JOCASW 1 CLK
v usBl 126 =PP1V05 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 3 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
A6 |VOCASW 8_CLK -
- = =PP5V_SO0 PCH V5REF
C rcer vocasw s LK V5REF, 2
A29 IVCCASW 10_CLK  (, | VOCSUS3_3_2_GPI O 120 =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
A3 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 s 2
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 VB3 |\JOCASW
PLACE NEAR_UTB%': ﬁlﬂtfii’ for decoupling only v L20_GK VCC O_5_PLLSATA| AF13 =PP1V05_SO_PCH VCCI O SATA + 16 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 VCCI 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 S| 121 =pp1 720 22
M N_LI NE_ W DTH=0. 2 nm (0] V21
B M NRECCW BTHO. 2 . 1 ak VCCASW 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 -
3%
cerm 2 22 7 _=PP1VO5 SO PCH V_PROC 1O w8 |\ PROC 1 O 5
g veesusHpal P2 =PP3V3RIV5 SO PCH VCCSUSHDA 722 2
= 17 16 7 _=PPVRTC G3 PCH o 22 lVCCoRTC E T 10 mA Max, 1mA Idle
1.C2233
0. 1UF

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| AVe7
VCCTX_LVDS| Ave8
VCCTX_LVDS| AP36
; _=PP1V05 SO PCH VCCI O PLLPCI E ANI9 IvOCl O_28_PLLPCI E VOCTX_LVDS| AP37
TP_1V05 SO PCH VCCAPLLEXP. 8322 |/CCAPLLEXP
=PP; PCH_\/( HVCMOS
22 7 _=PP1V05 SO PCH VCCl O A lveo 0 15 FDI vess 3 6 HvavDeL s 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
=PP1V8R1V5 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 DATE=06/13/201

TTILE

lSYI\C MASTER=J31 M.B

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.
®

051-9058 | D
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5

2

L2406
10UH 0. 12A°0.

360HM R2415
w2 =PP1V05_S0_PCH ! (Y Y Y L2PP1V05_S0_PCH VOOCLKDM 1R O, 2 PPIVO5_SO_PCH VCOALKDM _F =
0603 5
UF
&
PLACE_NEAR=U1800. AB36: 2. 54mm OHgE :)L<5R
L2407
o TUH
/=PP1V8_SO_PCH VCCTX LVDS1 (Y Y Y\ 2. PPLV8 SO_PCH YCCTX LVDS F s
0805 Eﬂ E; &K‘ DTH=
C24001 406 1| C24081
2&&@;; 0" 0; —L %01 L
2 2
805 XTR 402 XTR 02
PLACE_NEAR=U1800. AMB7: 2. 54nm —
PLACE _NEAR=U1800. AMB7: 2. 54nm -
PLAE:NEAR:U;[BOO AMB7: 2. 54nm
R2450
. =PP3V3_SO_PCH VCCADAC 1,\/2/\/2 PP3V3, SO_PCH_VCCA DAC F ..
ity ek rees: 2 M
402 >
C2450 1| C2451 1| C24551
10UF 5. 10 L 5“0t -
20% % —— o ——
GXngZ X7R 2| x7R v 2
C 5] 0 0

16 7

=PP3V3_S0_PCH

PLACE NEAR=U1800. U48: 2. 54mm
PLACE_NEAR=U1800. U48: 2. 54nm
PLACE_NEAR=U1800. U48: 2. 54nm

24 7

1m

Ngs

PLACE_NEAR=U1800. P34: 2. 54mm

=PP5V_S0_PCH

R2405

NS

|||—

PCH VSREF Filter & Fol | over

(PCH Reference for 5V Tol erance on PCl)

D2400

/i BATS4DW X- G

D PWR CONSTRAI NT

o PP5V_SO_PCH V5REF

=PP3V3_SUS PCH

g EA% DTH=8 g <1 MA

—PP5V_SO_PCH_V5 REF 2

B ,

20 7

1C242
}'I.UF

0402

|—|

PLACE_NEAR=U1800. BH29: 2. 54rnm

20 7

OXH-‘O

PLACE_NEAR=U1800. V33: 2. 54nm

]

omp

2 1

, =PP5V_SUS_PCH

PCH V5REF_SUS Filter & Fol |l ower
(pcu Reference for 5V Tol erance on USB)

D2400
Z BATS4DW X- G

NEED PWR CONSTRAI NT

PP5V_SUS PCH_V5REFSUS

1 mA SO- S5

R2404-

30

1/ 16W

N{EZ

C24381
0. 1UF ——
%~

PLACE_NEAR=U1800. M26: 2. 54nm CEO 2

=PP3V3_S0_PCH VCC3_3_PCl

1

=PP3V3_S0_PCH VCC3_3_HVCMOS

VA S e

=PP5V_SUS PCH V5REFSUS 2z

L
N
TN
N

20 7

<1 MA SO-S5

7

=PP3V3_S0_PCH VCC3_3_SATA

PLACE_NEAR=U1800. AJ2: 2. 54mm

PP3V3_S0_RCH VCC3_3_GPI O

j UF;-L

1C2486|1 C2485

20}

2

PLACE_NEAR=U1800. T34: 2. 54mm

PCH VOCSUS3_3 BYPASS

(PCH SUSPEND USB 3. 3V

20 7

=PP3y3_SUS PCH VCCSL

8/ZI.UF

X/R. CERM

T

20 19 7

PLACE_NEAR=U1800. AJ16: 2. 54nm

PLACE_NEAR=U1800. P24: 2. 54mm

PLACE_NEAR=U1800. V24: 2. 54mm

207 =PP1VO5_SO0_PCH V_PROC | O

PCH VCCSUSHDA BYPASS
(PCH HD Audi o 3.3V/ 1.5V PWR)

24 20 7

PLACE_NEAR=U1800. P32: 2. 54mm

PLACE NEAR=U1800. BJ8: 2.
PLACE_"NEAR=U1800. BJ8: 2.
PLACE_NEAR=U1800. BJ8: 2.

PCH VOCI O BYPASS

20 7

PCH VOC3_3 BYPASS
(PCH PCl 3.3V PWR)

PLACE_NEAR=U1800. AT20: 2.

1 C2423

- g
0.

i

1UF

- CERM
46

R2451

=PP3V3 SO PCH VOC3 3 CLK 1A Ap 2
el

WY
402

7

=PP1V05_S0_PCH VCCADPLL

=PP1V05_S0_PCH VCC DM

=PP1V8_S0_PCH VCC DFTERM

124
ST
555

I®

=PP3V3R1V5_S0_PCH VCCSUSHDA

1C2441
AUF

f%%ifcw

VCC _SPI

%471? U : C2}4U%O
-k o — Do
G%ngz 2 Ozglg-ZCERM 2 ozgtg'ZCEm
20 7 =PP3V3_SUS PCH
PLACE_NEAR=U1800. V1: 2. 54mm
1C2419
1=

54mm

=PP3V3_S5_PCH VCCDSW

1 C2442

I%EEM

PLACE_NEAR=U1800. T16: 2. 54mm

PLACE_NEAR=U1800. T38: 2. 54mm
PLACE_NEAR=U1800. T38: 2. 54mm

PCH VCCADPLLA Fil ter
(PCH DPLLA PWR)

PP1VO5_S0_PCH VCCADPLLA F

/'I.UF
2 g PLACE_NEAR=ULB00. AAL6: 2. 54nm
402

68 mA

NEEET BT 2

1C2402 C2461 ruace near-usoo. Boa7: 2. 54
%g%]’.U 1UF

PCH VCCADPLLB Fil ter
(PCH DPLLB PWR)

20

O

=PP1V05_S0 ,PCH VCCI O SATA

20 16 7
1 02444 1 C2452
i Tl
PLACE_NEAR=U1800. AH13: 2. 54mm 1__
PLACE_NEAR=UL800. ACL7: 2. 54nm -

,=PP1V05_S0_PCH VCCSSC
1C247

PLACE_NEAR=U1800. AG33: 2. 54nm

20 16 7 =PP1 WV P Vo FECLK
102434

PCH VCCI O BYPASS
(PCH USB 1.05V PWR)

20 7

PLACE_NEAR=U1800. P28: 2. 54mm

20 7

5

20 7

=PP1V05_S0_PCH VCCI O USB

=PP3V3_SUS_PCH VCCSUS GPI O

=
é\g(/
2 PLACE_NEAR=U1800. P22: 2. 54nm

=PP1V05_S0_PCH VCCI O CLK

102446

Iéééw

1 C2476

I i

1 C2464
1= TUF
PLACE_NEAR=U1800. AF34: 2. 54nm 5 05(, 5 Oé(,
2 5
PLACE_NEAR=U1800. AF17: 2. 54nm
PO VOOOTRE BYPASS
;=PP1y05_S0_PCH VCC CORE™ * 0V & 7%
1C2481 |1 C2482 |1 C248:€2460
3 %éw %éw £
=+
PLACE_NEAR=U1800. AD21: 2. 54nm
PLACE _NEAR=U1800. AG24: 2. 54nm
PLACE_NEAR=U1800. AJ27: 2. 54nm
PLACE_NEAR=U1800. AG6: 2. 54nm
-
20 =PP1V0O5_S0_PgH VCCl ©
L (A2 (a1 L CRA0 CRac2pl
— 0 pu— pu— 200 ——
Z%EKI Z%Eé;‘\ﬁ Z%EKI 2%5@6. 6%2
402 402 402 402 603
PLACE NEAR=U1800. AN27: 2. 54nm JT_
PLACE_NEAR=U1800. AN27: 2. 54nm
PLACE_NEAR=U1800. AN27: 2. 54nm
PLACE _NEAR=U1800. AN27: 2. 54nm
PLACE_NEAR=U1800. AN27: 2. 54nm
2 » =PP1V05_S0_PCH VCCASW
1 C6F426 1 C6F456 1 C24 % 1 C224229 1
A1 1 1 —
—— 10 0 Ju— pu— 20% ——
e TR TR W] S
0
PLACE_NEAR=U1800. AC27: 2. 54nm JT_
PLACE NEAR=U1800. AQ27: 2. 54nm
PLACE NEAR=U1800. AC27: 2. 54nm
PLACE_NEAR=U1800. AC27: 2. 54nm
PLACE_NEAR=U1800. AC27: 2. 54nm

SYNC _MASTER=K90l M.B
PR e

SYNC _DATE=02/ 15/ 2011}

PCH DECOUPLI NG

C3,

Appl e I nc.

051-9058 | D
6.0.0

PROPRI

IV ALL RIGHTS
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23

23

23

23

23 7

=PPVCCI O_SO_XDP

CPU M cr o2- XDP

=PPVCCI O_SO_XDP

23 7

CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP  PLACE_NEAR=J2500. 52: 2. 54nm
XDP_CONN Use with 921-0133 Adapter Flex to 78 23 10 XDP_CPU_TDO R2510 51 2/\/\/\/1 5% 17 20W M 20T
. %
; =PP3V3_SO0_XDP DE40 ‘]2500_0 av support chipset debug. XDP  PLACE_NEAR=UL000. K61: 2. 54mm
NO STUFF RG 885 ©- 22 10 _XDP_CPU_TDI R2511 51 :nnpn
R2540' ) 5% 1720W WMF 201
1K 6 O 61 12 s1 XDP  PLACE_NEAR=U1000. H59: 2. 54nm
) 78 22 10 _XDP,
a0 N~ om0 XDP_ CPUTME  R2512 81 anpp2 o o
b K 1 XDP :
2 0 O PLACE_NEAR=U1000. J58: 2. 54nm
o 1oy XDP_CPU_PREOQ L CBSEN_AQ ool o CBSEN_CO CPU CFG<16> am- 70 2 10 XDP_CPU_TCK R2513 51 anppt o o o
78 10 [T XDP_CPU _PRDY_L OBSEN Al PR g gg ? Pl OBSEN C1 CPU CFG<17> ame XDP PLA?EiNEAFCUlOOO. H63: 2. 54nm
(R2560- R2563) 7 10 oy XDP_BPM L <0> OBSDATA_AQ =200 01 gus OBSDATA_C0 CPU_CFG<0> ame = e XOP CPUTRST L R2514 51 AN\ 55— Z0W—F—20T
OP BPM L<d R0560 8(DP_CPU: BPM 7 10 y—XDP_BPM L<1> OBSDATA_A1 —— 2001 s OBSDATA C1 CPU_CFG<1> ame 1
0 <4> R o] 1 2 14| 13 =
10 XDP_BPM L<5> RO561 0 1 W\ 5% T20W W20t 76 10 XDP_BPM L<2> OBSDATA_A2 PSR D PP OBSDATA _C2 CPU_CFG<2> .,
fann AN 2 T D - - oo - - e
1 > XDP_BPM L<6> R2562 0 1 2 O% 1720w 201 7 10 (ry—XDP_BPM L<3> OBSDATA A3 ———° 17 ot OBSDATA C3 CPU_CFG<3> am:
XDP_BPM L<7> R2563 0 AN = = ° OTs ** =
o D NN 5% 170w 20T O O
o ry—CPU_CFG<10> OBSEN B0 —— 220012 o OBSEN DO CPU_CFG<8> ame
(R2564- R2567) o oy CPU_CEG<11> OBSEN B1 = 210012 i OBSEN D1 CPU_CFG<9> ame
. XDP_CPU: CFG 26 25
7 o oy CPU_CFG<12> R2564 0 i, n2 XDP_OBSDATA_B<0> COBSDATA B0 -2 gg 2 OBSDATA [0 CPU_CFG<4> ams
- CPU CFG<13> R2565 0 1 2 O% T720W W 20T XDP_OBSDATA B<1> OBSDATA _B1 —— 2" 29 OBSDATA D1 CPU_CFG<5> .
oo NN 59T 20w 20T = G- O O G- = Yani|
7+ [y CPU_CEG<14> R2D66 0 1, n2 > EE DY ER
7 o oy CPU_CFG<15> R2567 0 1 npnn2 on TP XDP_OBSDATA_B<2> CBSDATA B2 00012 ot CBSDATA_[2 CPU_CFG<6> ame XDP  PLACE NEARSRIBAL. 1. 2. 54
° XDP DATA B<3> _ o o 36 35— - = NEAR= . 1:2. 54mm
o CBS| 3 OBSDATA_B3 oo o2 OBSDATA DR CPU CEG<7> ame R2515 0 1 2 | TPXDP_CLK100M P 1678
0 0 VNS5 Trzow o1 <
70 19 10 rEy—CPU_PWRGD @égg 1K 1 2 XDP_CPU_PWRGD PWRGD HOOKO L DAy L L TPCL K/ HOOK4  7s XDP_CPU_CLK100M P XDP  PLACE_NEAR=R1840. 1: 2. 54nm
PLACE_NERR=ULO00. G60: 2. 5am V5% 17 20W W 20T XDP_CPU PWRBTN L HOOK1 -2 4 g L TPCL K#/ HOOKS 7 XDP_CPU_CLK100M N R2516 0 1 2 | TPXDP_CLK100M N 1678
R2502 xoP | VOC_0BS_AB DY D:0:4 FEN VOC_0BS_CD Vst G
45 23 17 PM PWRBTN L 0 2 > OBS_. 00 > OBS._|
o = 31 @R e AR ORS50 - P72 sam VN 5T zow 2ot XDP_CPU_CFG<0> HOOK2 200015 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 a2
wno @mCPUCFG<0> o R2B01 1K 1 an2 o o ~ 50 5 o149 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page g
T Op 5 Q> g@@ §$ gaA SDA — Zi 00 2; - DO XDOP_CPU_TDO ame s
w1 o PM PCH SYS PVROK  R2504 330 1,0 2 D= SCL -0 or— TRSTn XDP_OPU TRST L gomy 1o 2 7
5% 1720W WMF 201 TCK1 NCX2 6 o - TDI XDP_CPU_ TDI [ w0 23 78
7 23 10 @ XDP_CPU_TCK TCKQ PUNET Do ETlY NG XDP_CPU_TNS oD =
R2581 R2580 o o= XDP_PRESENT#
(R2520- R2537) 1 2 1 X el XDP.
XDP Sl GNALS ~ XOP pCH S| GNALS 1K Uk W G200 64 ) 63 *62301 PCH SI GNALS Non- XDP Si gnal s
- comXDP_DAO_USB_EXTA_CC L R2520 33 1 an2 XDP_DAO_PCH GPI (69 USB EXTA CC L| muw= . 0% ) ggg?
2 @ XDP_DAL_USB EXTB OC L R2521 33 1, \a2 o0 TV 0T X DAl _PCH GPI USB EXTB OC L] & X7R-g%o ;r 998- 2516 —|;04o'z°EFW'
= qm—XDP_DA2 USB EXTC CC L R2522 33 LAAN2 o% v W 20T yp DA2_PCH GPl 41 _USB_EXTC OC L am = 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 LAAN2 o% 1720W M- 201 xpp DA3 PCH GPI (42 USB_EXTD OC L am J_ 2 1 o XDP_DAL PCH GPI O40_USB EXTB OC L R2591 0 1 ,\A\V2 5% I720W W 20T USB EXTB OC L mu
_ SYe I 20W W 20T = = 10 o XDP_DB2_PCH_GPI O10_AP_PVR EN RO506 0 1 W\ 5% 170w W0t AP_PWR_EN 1o 02 70
XDP_DBO_USB EXTB OC EHCI L R2524 33 LAAN 2o X0, DB0_PCH _GPI 13 USB EXTB OC EHOI am e 21 g XDP_DB3 PCH GPI OL4 SDCONN STATE CHANGE R2597 0 2 5% TT20W W 20IS5pEONN STATE_CHANGE 2
x» @om—XDP_DB1 USB EXTD OC EHCI L R2525 33 LAAN 2o X% DB1_PCH GPI O9_SB_EXTD OC EHCl L 1 . ) o
XDP DB2 AP PWR EN ROBE26 33 1 5 5% I ZO0W m-—m———‘XDP DB2_PCH GPLOLO AP PWR EN B NOTE: This is not the standard XDP pinout. = XDP_DC3 PCH GPI O19 SATARDRVR EN R2573 0 1 nAA2 y rrmow—r—or SATARDRVR EN gy 16 42
. O XDP_DB3_SDOONN STATE GHANGE __RP527 33 1 \wnz " T2 Rpp?PES PGH GPI OL4_SDCONN STATE CHANGE g o - Use with 921-0133 Adapter Flex to 7 )
-+ o XDP_ECD R2528 33 LAANZ 5% 17 20W nl-—%ﬁa—@,:co PCH GPl OL5 NEM VDD SEL 1V5 L ) support chi pset debug. 23 10 XDP. P 1 | ATE M L 0 1 2 - | ATE M L 2
7 m.—zcr—@” 2
op FCL R2520 33 % Arzow 2 16 XDP. P |21 _DP_A I 72 0 1 2 DP_AUXCH_| 1078
= A o XDP_FCL_POH GPLCD e o XDP_FQ0_P | M VDD SEL_1V5_L 74 0 2 M VDD SEL_1V5_L
» m—XDP_DC0_| SOLATE_CPU VEM L R2530 33 1 ap2 XDP_DOO_PCH GPI O28_| SOLATE_CPU_MEM L 1 22 ) ° '
XDP_DCL_NXM_GOOD ROD31 33 1 Vo o TTZowW woun 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 \A'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 o 1’4"‘” W 20%pp DDO_PCH GPI 0B6_DP_GPU TBT_SEL @m 10 XDP_CONN
2 mp—XDP_DD1_JTAG | SP_TCK R2535 33 1 o o% 1720w XDP_DD1_PCH GPI O37_JTAG | SP_TCK 19 23 J2550
° DF40RG: 60DP- 0. 4V . XDP_DD1_PCH GPl G387 _JTAG | SP_TCK R2575 0 LANA2 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 . 2 10 oy XDP_DD2_PCH GPI OL6_AUD_| PHS SWTCH EN PCH R2576 0 1, \\72 >° 7 UW%JD‘F&@ SW TCH _EN_PCH s 10 2
» mmy—XDP_DD3_ENET_LOW PVWR 33 1 AANZ O 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 oy ooy ENET_LOW PWR PCH o 10 2
£
PCH XDP Si gnal |sol ation Notes: EPWNE!
- Following Intel’s Debug Prot Design Quid for HR and CR v1.3 s _TP_XDP_PCH OBSEN A<0> OBSEN_AQ o gg 3 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 01 o= OBSDATA_Q0 XDP_DCQ0_| SOLATE_CPU MEM L 2
- For isolated GPIGs: »» _XDP_DAl_USB EXTB_OC L TA_Al —t— 200!l oup OBSDATA C1 XDP_DC1_MXM GOOD 2
- ’Qutput’ non-XDP signals require pulls. 14 5 oS
- "Qutput’ PCH XDP signals require pulls. »» XDP_DA2_ USB EXTC OC L TA A2 =900l s OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL =
»» _XDP_DA3_USB EXTD OC L OBSDATA_A3 =800l oup OBSDATA_C3 XDP_DC3_SATARDRVR_EN 2,
MRFT Dbl R , =PP1V05_SUS PCH JTAG
TP_XDP_PCH OBSFN B<0> OBSEN B0 =220 012 s OBSEN DO TP_XDP_PCH OBSFN D<0> .
TP_XDP_PCH OBSFN B<1> OBSEN_B1 -— 2 23 o OBSEN D1 TP_XDP_PCH OBSFN D<1> XDP  PLACE_NEAR= :
= P O O - = 6 - | J2550. 52: 2. 54nm
26 25 XoP_PCH TDO  R2550 51 » 1
0 0 2 1 ]
R252x, R253x, R257x and R259x shoul d be pl aced where signal path . _XDP_DBO USB EXTB OC EHCl L TA_BO =200 012 _gup OBSDATA_DO XDP_DDO_DP_GPU_TBT SEL 2 DA
needs to split between route from PCH to J2550 »» XDP_DB1_USB EXTD OC EHCl L TA B1 =90 0120 s OBSDATA_D1 XDP_DD1_JTAG | SP_TCK 2 XDP  PLACE_NEAR=UL800. KS: 2. 54mm
and path to non-XDP signal destination. - 32 5 o3t o =w XDP PCHTDI R2551 51 AN A 5w rzow— 2ot
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 0125 ot OBSDATA_D3 XDP_DD3_ENET_LOW PWR . =i XDP PCH TMB  R2552 51 2, ap 2 SE——
XDP -~ 3§ 37 i
0 0
- ALL_SYS PVRGD R2584 1K 2 . XDP_PCH_S5_PWRGD PWRGHY HOOKO - %0 39 o | TP K/ HOOKA __TP_XDP_PCH_HOOK4 . XDP' PLACE_NEAR=U1800. J3: 2. S4mm
TRERRI2550. 3972 52 /I zow 2o < XDP_PCH_PVRBTN L HOOK1 - ooln o L TPCLK#/ HOOKS _TP_XDP_PCH_HOOKS . = XOP_PCHTCK RI556 81 2nnp v oo 1
PR PM TN L 0 1 2 VCC_0BS_AB 44 5 o143 VCC_OBS_CD 1
PLACE_NEAR=U4900. P17: 2. 54nm 3 s _TP_XDPPCH HOOK2 HOOK?2 - 268 5 0445 g RESET#/ HOOK6 XDPPCH PLTRST L am 2 1K series R on PCH Support Page -
+ _TP_XDPPCH_HOOK3 HOOK3 - ool o DBR#/ HOOK7 XDP_DBRESET_L D 10 25 2 78
50 5 o442 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
15 23y =SMBUS_XDP_SDA SDA —— 20 015 o DO XDP_PCH_TDO am s -
o =SMBUS XDP_SCL S RS D4 EE R TRSTn TP_XDP_PCH TRST L E&SYNC MRelER S L MLE SN DATEC00M 13 20
o - e
TCK1 NCx2 0 0435 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
80 ot XDP_PRESENT# 051-9058 | D
XDP d} Appl e Inc.
035189 i 64/~ 63 is C2/15U8F1 ® 6. 0.0
gi = Nt I, gg NOTI CE OF PROPRI ETARY PROPERTY:
R iy 998-2516 L BEERET L AR e S e
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 25 OF 109
= Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH IT | VWHOLE OR
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Et her net WAKE# | sol ati on Pl at f or m Reset Connecti ons
=PP3V3 ENET PHY 75 n Unbuf f er ed
System RTC Power Source & 32kHz / 25MHz O ock Cener at or e e
2630 2630 PLT RESET L 1R236383 = LP(?,PLuz RESET_L o
; _=PPVBAT_G3_SYSCLK 20 10 (D rKE BASES TRUE Ly, MRKE BASESTRUE - — — 12D ° ¥/
Coi n-Cel | : VBAT (300-ohm & 10uF RC) 1 _1 W
No Coin-Cell: 3.42V G3Hot (no RO) N‘XO%F R23%83 LRESET L
2 .
, _=PP3V3_S5_SYSCLK w2are s 1 y .
D Coi n-Cell & G3Hot: 3. 42V GBHot 1 _1&‘3\&\/
Coin-Cell & No G3Hot: 3.3V S5 0> ENET RESET L
No Coi n- Cel I : 3.3V S5 CH = = o
Greend k 25ME Power ; _=PP3V3_ENET_SYSCLK No bypass necessary P Reset Button
w1 =PP3V3_SO_SB_PM R2688
Ethernet XTAL Power - _=PPVDDI O ENET _CLK 1A\ 2 AP RESET L »
SB XTAL Power . =PPVDDI O_S0_SBCLK o o 9 'ROG95 \%V >
T29 XTAL Power . =PPVDDI O T29_CLK z ES 3 VBAT and +V3.3A are %o(/)K R2671 4%5}4\/
g ¢ g [internally oRed to XoP %?E}é’ 1AQN 2 PCA9557D RESET L g
C26241| C26221| C26201| [1C2602 s T T |create veoRIG.AT R2696  |2%2 5% XDP
L "0.ae L L U2600 +V3.3A should be first sy XDP DBRESET L 1anA 2 PM SYSRST L ey 1745 fot  R2689
SLG3NB148A | available ~3.3V pover 5% 1K 2 XDPPCH PLTRST L B
CRIT%,\éAL to reduce VBAT draw. Hig%\lév /\éyg\/ oD =
11 |voDi o 25M A 32KHZ_A| 12 SYSCLK_CLK32K _RTC 16 81 1%%—97 143%}4‘/
= ] ozsua 9 T29 RESET L
14| vonio25MC 25wz A0 .y SYSCLK CLKZ5M SB_ mmyuw %, = = -
C%Z(SP(I):5 R2905 25Mz_B| 8 YSCLK_CLK25M ENET s ié-lﬂév T Series Ris R3803 D
2|1 . SYSCLK_CLK25M X2 1 2 SYSCLK_CLK25M X2_R 3 [xe 25Mz_d| 15 SYSCLK_CLK25M T29 . 2402
% CRITI CAL % | NO STUFF x1 *—_PPVRIC G3 OUT ., D SI LK_PART=SYS RESET R2693
© OSVEFN: S Y2605 % 1R2606 VDD_RTC_QUT| 1 g 4 For SB RTC Power 1 2 BKLT PLT RST L oo
N NC SM 3. 2X2. 5MM %&gow G THRM 1C2610 1 , =PP3V3_SO_RSTBUF 1w
C2606 w 25. 000MHZ- 12PF- 20PPM i STel = iy = - Buf f er ed 40
T2PF 2291 N 2 %;Eé%/ U2680 = =FW RESET L o
s =
L2 ¢ - SYSCLK CLK25M X1 T B £ 1Y etesy Series Ris R4283
n% NOTE: 30 PPM crystal required
C +L 80 4 PLT_RST BUF L
- o 4 M = = =
. . .
GPIO ditch Prevention 26801 R2680
0. 1UF - ?,Z)ls — CPU RESET L o o =
20107 _=PP3V! P 1 R0 i .
2 2402 VTT vol tage divider on CPU page
] ENET_MEDI A SENSE | SOLATI ON Cl RCU T 402 T
CRI TI CAL |8 1C2650
-1 °/’LUF =
500f§33 2 402£VI
2 10 D> E;’:‘AEgg:ON PWR_PCH Unt 5 vilZ ENET_LOW PWR oD w0 = R226227
24 17 PWROK 0
OO FWPWR EN POH T8 2 EW PVR_EN w wws=PP3V3_S3 PCH GPIO  SSMBNBTHEAPE oo - LPC CLK33M SMC R s 2 LPC CLESSM SMC o = o
(s a2 B v o 10 &
L5l § Q P
FD 1 SOT563 402 R226226
2 R2611 o LPC CLK33M LPCPLUS R 1 2 LPC CLK33M LPCPLUS —
J4 1005 PLACGE_NEAR=UIG00. A3 5. Irm~ Vp¥,
1/ 23W 5[G Lerow
201, R2629 402
= 1 . o PCH_CLK33M PCl QUT 1,32, 2 PCH CLK33M PCILIN gy uc 10
ENE‘— '\/ED' SE'\IS EN_L PLACE_NEAR=U1800. H40: 2. 54MVt 5. 1nmm Sl/é’
210+ =PP3V3_S3 PCH GPI O %/56 4
R TICAL |8 12652 SDCONN_STATE_CHANGE | SOLATI ON
B pu— %).0/1UF PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
2 g%‘é\,, o-PP3V3_S3_SDBUF - If high, ME is disabled. This allows for full re-flashing of SPI ROM
SOTess CHA SMC controls strap enable to allow in-field control of strap setting.
1 o 1BT_PWR _EN_PCH 1laq % vt TBT_PWR EN o = 2» -SDCONN_STATE CHANGE _ECZRJ'?:O Q@620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
2 v r—EM PCH_PVRCK 2Bl @ 2 Y . =PP5V_SO_PCH
210 Oy AUD_I PHS SWTCH EN PCH | 5(,5 8 vol3 AUD_I| PHS_SW TCH EN gy o CRI TI CAL
6 -
Bz(glb TCTSZP8EEAPES| U2670 L PCH ME Di sable Strap 'R2620
= 5%
3 1 SDCONN_STATE _CHANGE_ SMC 4, 6 @620 g
SSMBN37FEAPE 2
SOTS63 gyt SPI _DESCRI PTOR_OVERRI DE_LS5V
= NO STUFF o
R2663 24 22 207 _=PP3VBR1V5_S0_PCH VCOCSUSHDA %
0 S[R3 [ SPI _DESCRI PTOR_OVERRI DE
1 2 = =
AN |
2+ _=PP3V3_S5_PCHPWRGD Yasw
.. _=PP3V3_S0_SB_PM 40 SSNB’\B%SAZ:D% (2l
= P 72 sOT563 | K
R2650" 1 C2600 PP3V3_S5_PCHPWRGD M
18 o F 1 C2660 % -
HELGE, ? 55 g@twa 2|67 ST IPD = 9-50k
’ 2 { = SPL_DESCRIPTOR OVERRIDE L | L
5 MC74VHC1G08 =
A 73 45 23 [T ALL_SYS_PWRGD 1 U265354C70- H:PM 0 P 1 5\@&_\{?01(})8 Rg%ﬁz ISYI\C MASTER=K90I _M.B. SYNC DATE=02/ 15/ 2011
o CPU MWP_PGOOD 2 U2 66014 SYS_PWROK_RIAAN2 PM PCH SYS P 17 2 a5 ;
™ > /12669 Ny T D Chi pset_Suppor t
3 ok \!ngggiF d} Appl e | nc. 051- 9058 ID
= 4 sy S 6.0.0
= 2&‘o:'zL NOTI CE OF PROPRI ETARY PROPERTY:
R2960 THE | NFORMATI ON CONTAI NED HEREI N | S THE
16 45 s _SMC_DELAYED PWRGD 1 2 PM _PCH e R FOSEOSR AGREES T3 THE FOLLOW NG
/\é\é\’ I - = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 26 OF 109
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BOM GROUP BOM OPTI ONS
HUB_ALLREM HUB_NONREML_0, HUB_NONREMD_O
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
D v » =PP3V3 S3 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 —— -
X7R- CERM 2
BOM TABLE
J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM COPTI ON
1 BYPASS=U2700. 15: : 2MM 1 7 CRITICAL USBHUB2514B
= BYPASS=U2700. 10: : 2MM 33850824 USB HUB 25148B u2700
BYPASS=U2700. 23: : 5MM BYPQSS=U2700.23: : 2 33850923 | 1 | use Hue 25138 w2700 CRITICAL USBHUB25138
VDD 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 o 2 VoA Bv L2713 | =714 J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B
503 0402 0402 0402 PPUSB HUB2 VDDLVBPLL
M N_LI NE_W DTH=0. 4MM —— 0. 1UF 1UF
o ol w|o|lolol <| < M NINE DTH=0. 2MM 1% 1%
L BYPASS=U2700. 36: : 2MM il Rl ol W W b L2711 P71z P e O
- BYPASS=U2650. 29: : 2MM —wos3 5 & 05k UF 1R
Y2700 T T 2 Sakcem |7 ek
24. 000M 60PPM 16PF % 4 0402 02
USB_HUB XTAL2 1 2 2
CRI TI CAL ] - CRI TI CAL SYLIJ/IZ\;ISE 1 J_ =PP3V3_S3_USB_HUB s
1 1
— C2709 R2710 C2710 = NOSTUFF | - NOSTUFF NOSTUFF | - NOSTUFF
18PF 18PF UsB25138 1 1 1, 1
5% % s R2701 o R2716 |"R2717 R2718 ['R2719
e o 2 11w CRLTI CAL 2 0 e, 100 USB HUB TEST ” ) USBHUB DNI N 10K 10K 10K 10K
HUB_NCNREML_1 HUB_NCNREND_1 0402 i R2700 o0z —* . TEST MT USBDM_DNL/ PRT_DI S_ML e BLUETOOTH FOR J5 & J3X ew iew ew ew
K . 1M % 26 USBDP_DNL/ PRT_DI S_P1| 2 USBHUB DN1 P o VE-LF VE-LF T VE-LF
C R2702 R2703 L p 1 2 L L yiew 25 USB HUB RESET L RESET* 5 402 402 402 402
10K 10K - = = 3 USBHUB D\N2_N
I E: Y munoa slouwao S O S MBS o rar s, 1% R 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 ND/ LOCAL_PVIR/ NCN_REMD oo ) bt 1y 5 pal 7 LSBHLE DNG P o 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
USB HUB CEG SELO 24 e LSBHUR DN P D = NC FCR J5, SMC DEBUG PORT FOR J3X 25 ___USBHUB D4 P
HUB_NONREML_ 0 HUB_ NONREND_0 SCL/ SMBCLK/ CFG_SELO NC| ao =
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
ié’gqg“ EZ“,’EW ‘R2707 PRTPWR3/ BC_ENG*| 18 NC USB HUB PRTPWRS =PP3V3 S3 USB HUB 72
we [ ], %02 e N 20 B HUB PRT
ew |pu  OCSI*pyi2 TP USB HUB OCSl X
AL pu  OCS2¢[37 NC USB HUB oCs2 2708
=+ |py  OSC3*[yl9  NC USB HUB OCS3 %
| PU Nc[ 22 NC USB HUB ocs4 it
, 402
RBI AS| 35 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) 52
5
1
R2712
10K
5%
116w
VE-LF
2402
USB HUB RESET L 5
Cc2715 1
0. 1UF ——
0% ——
6V 5
XTR: CERMI
0402
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 (EHCI 2) ég®_uss EXTB EHA N 2 - > USE EXTE MIX N <D “* TO CONNECTOR
80 15@_ M U2760 Y- @ 43 80
A FISUSEREAE SYNC MASTER=LI NDA J30 SYNC DATE=09/ 19/ 201
USB EXTB XHCI P 7 TGN = =
PCH PORT 1 (XHCl) ég®_uss EXTE XHal N 5 : 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 o SEL| 10 USB_EXTB SEL XHCI Bt
89 ¢ PCH GPI 060 -
G\D 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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S0
to
Al s3
to
S0

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,

* PM SLP_S4_L

MEM RESET_L not i sol at ed.

MEM RESET_L i sol at ed.

* PM_SLP_S3_L

73 45 32 17 6 [T PM SLP S4 L

CPUMEM SO
'R2805
10K
5%
1/ 16W
NELLF
, 462
P1V5CPU EN @ 72
, _=PP3V3 S3 MENRESET CPUMEM SO
CPUMEM SO @805 |Ef
1 SSMBEN37FEAPE
RZ?Q%& sorses | K
B 1
118w
! s
o5, :[G* ST
P1V5CPU EN L
CPUMEM SO = cPUMEM SO
Q@800 [P 21Dy Q@805
SSMBN37FEAPE SSMBEN37FEAPE
sorses | K > [ Sorses
1 t—
M- X
|G ST S © Gls
2 [T | SOLATE CPU MEM L PM SLP S3 L (N6 8 17 45 73
CPUMEM SO
= 'R2810
10K
5%
1/ 16W
s
, 462
MVTT _EN
26 7 _=PP5V_S3 MEMRESET ¢ MEWTT EN e
CPUMEM SO
CPUVEM SO CPUVEM SO Q@810 [P
R2815* R2802! SSMENSTRERRE | Ky
100K 100K —
5% 5%
1/ 16W 1/ 16W
MF-LF ME-LF %
402 , 402 , 2|G ST
MEMVTT EN L
CPUMVEM SO = CPUMEM SO
M A A
@815 @800 |2 2|2y Q@810
SSMBN37FEAPE SSMBEN37FEAPE
SSMBN37FEAPE SOT563 KH > SOTS563
sorses o — —
O M- M-
x® 2[G7 ST S © Gls
o 0
IOTKT = PLT RESET L ) 18 24
NOSTUFF =
f
2817 ppivs S NEARESET |
10% M
en 2 cpuw18517550 CPUVEM_SO CPUVEM_SO
201 @ R2816 + C2816
SSMBN37FEAPE N L o0r
= a1 ESET_| LS5V L C sorses 5% i
[©] 1/ 16W 2 ok cerv
% z’g'ZLF 0402
2
10 I =MEM RESET L _— M RESET_L 2 TKTD VEM RESET_L oD 27 29
—— NAKE_BASE=TRUE <« @
CPUMEM S3
R2817
0
' P
5%
16w
VR
o6
Step [SOLATE_CPU MEML PLT_RESET_L PMSLP_S3_L| PMSLP_S4_L CPY MEM RESET_L MEM RESET_L MEMVTT_EN] P1V5CPU_EN
0 1 1 1 1 1 cPY MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
2 0 [0] 1 1 1 1 0] 1
3 o 0 0 1 X 1 0 0
4 0 [0] 1 1 X 1 0] 1
5 0 1 1 1 0 (*) 1 1 1
6 0 1 1 1 1 1 1 1
7 1 1 1 1 1 cPY MEM RESET_L 1 1

(*) CPU_MEM RESET_L asserts due to |oss of

In the event of a S3->S5 transition | SOLATE_CPU_MEM L wil |l
power-up as if fromS3, but MEM RESET_L will

transition.
must deassert

Rails will

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

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

CPU

R2820°
27. 4K

1%
1/ 16W
M- LF

402 ,

R2821°
33, 2K

1%
1/ 16W

402 ,

67

1V5 SO " PGOOD" for

=PP Ve

PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page

PM MEM PWRGD @ 10 17 78
‘R2822
10K
ew CRITICAL |o
Ve OF
, 402 b | es20
[ DVBS3DOUV
[ sar- 563
PM VEM PWRGD L 2]|G
{
3 CRITICAL
5
P1V5 SO DIV S p @820
% DVBS3DOUV 1
sar- 563
NO STUFF N
C2820 *
0. 001UF ——
200 ——
50V
CERM 2

402

MEMWTT d anp

Ensures CKE signals are held lowin S3

7 _=PPVTT SO VTTCLAMP

26 7 _=PP5V_S3_MEMRESET § CPUMEM_SO
CPUMEM SO Q850 |2
SSMBN37FEAPE
RZ?(JSO}(’ sarses | K
5% [
1160
! &
s :[c¥ st
VITCLAMP_EN
CPUVEM_SO
@850 |23 NO STUFF
SSMBNG7FEAPE 2851
sorses | KA 0. 001UF ——
l—‘ 203 -1
w2
" 202
s[G7 S|
s =DDRVTT EN

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

SYNC _DATE=02/ 15/ 2011}

ISYI\C MASTER=K90I| M.B

CPU Menory S3 Support
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Page Not es

- =PPLVS_S0_MEM A
- =PPLVS_S3_MEM A

- =PPOV75_SO_MEMVIT_A

- =PPSPD_SO_MEMA (2.5 -

Pover aliases required by this page:

- =12C_scoi M saL

- =12C_Scoi MR SDA

Signal aliases required by this page:

(Noe)

BOM opti ons provi ded by this page:

7, =PP1V5 S3 MEM A

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

1 C2913 C2916 + C2920 1 C2923
0. 1UF 0. 1UF
- oz o 0 0
+ C2900 + C2901
—— 10UF
—— 20%
: &
603 603 —
31 PPOV7S5_S3 NEM VREFDO A
_I_ * C2930 * C2931
—— 2.2 —— 0.1F
OM T_TABLE
OM T_TABLE _L L )
321lo Vvss XA o2 =MEM A DQ<a> 28
REY <D
o u TR NEM A_CKE<0> 73 O CRED CRET & 74 NEM A CKE<1> am 28 CE =MEM A DQ<0> j o DQO ORITICAL D(BC : =MEM A DQ<5> ao
s | 5 VDD VDD o | 76 28 (B =MEM A DOct> o b Vssg
NCx 4o NC J2900 Aol ™ MEM A A<1S> am e ° 1o vss DQS0* o | 10 ZMEM A DOS N<O> oo =
01 TR MEM A _BA<2> 79 o BA2 - RT-THB Al4p 80 MEM A A<14> am 2 [T =MEM A DMVEO> 11 o DV JFZR?E)S DQS0 . 12 =MEM A DQS P<0> Vea:im X
81| 5 voD o VDD |82 13 | 5 vss vsso | 1
79 11 [TRy—MEM A Aci2> 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>
7o 11 [TR)— MEMA A<0> B 1oA é < AT o8 MEM A A<7> qam 28 (B =MEM A DO<3> 17 | 5 DB § o) DQ7 o128 =MEM A DQ<7> D
57 1 o VDD 3 VDD 88 215 Vss - VSs o122
70 11 [TRy—MEM A A<B> 20 1oA8 d A6 o2 MEM A A<6> amu e 26 CBy—=MEM A DOcB> 21| 5 DB § g DQI2o | 22 —MEM A DO<12> o
- 23 24 =
79 11 [T NEM A A<5> 91 o A5 g g A4C 92 NEM A A<d> Yani EERE 8B =MEM A _DQ<9> . o DQO E g DQ13C " MEM A DQ<13> D 28
% 1o VDD . 0 VD24 1o Vss ns VSS o
o 1 [t s 2103 g P2 b 2 o2 am 7 0 QRS A B bt aToner & 2 oMo — <Tm =
75 11 [Ty MEM A Act> or |l s A o8 MEM A A<O> ame 20 CBy—=MEM A 005 pei> 20 | 5 DQst RESET* ¢ 3: MEM RESET L a2 2
% | 5 VDD VDD | 1% 315 vss vss o @
79 11 [TR)—MEMA CLK P<0> 20t L 5 CKo K1 | 102 MEM A QLK P<1> ame e 28 () =MEM A DO<10> 3 1 5 DO DQL4 L 32 =MEM A DQ<14> Ve:m
7 1 [T MEM A CLK N<O> 103 o CKO* CK1* 104 MEM A CLK N<1> am 28D =MEM A DQ<11> 35 o DQL1 DleC 36 =MEM A DQ<15> Vom0
105 | 5 voD VDD | 200 a7 | 5 vss vss | 28
o u [T 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
7 11 [Ty MEM A BA<O> 100 | 5 BAO RAS* o | 110 MEM A RAS L amu e 20 By =MEM A DQ<17> 2 | 5 pu7 D21 Aj =MEM A DQ<21> oo =
11 | 5 vDD VDD o 112 23 1o Vvss VSS o2
7 1 [Ty MEMAVE L 13 | 5 ver S0* o 114 MEM A CS L<0>. ame 26 (B =MEM A D05 Ne2 45 | 5 DQs2* DMV | 46 =VEM A De2> am
7011 [TR)— MEMA CAS L 115 | o CAs* QDTO o ¢ MEM A_QDT<0> Yans RIS 20 CBy—=MEM A DOS Pe2> 27 1 o DQs2 VSS o 28
wr | 5 vop VDD | 118 2915 vss D@20 %0 =MEM A DQ<22> ao
79 11 [IR)—MEMA A<ig> 19 1 5 A13 OT1 | 120 MEM A QDT<1> ame e 20 (B =MEM A DOc18> >t { 5 D18 D23, Sj =MEM A DQ<23> Ve m X
79 11 [Ty MEMA CS La1> 121 ] 5 si* NC o222 20 By =MEM A DOx10> = | 5 DQL9 Vss o| *
123 | 5 vob VDD | 124 s | o vss DQR8 56 =VEM A DQ<28> oD
NC ézs | o TEST VREFCAQ, 126 Ela:im =MVEM A DQ<24> 57 o D4 DQR9 o, S8 =MEM A DQ<29> Vom0
127 o Vss Vss o 128 20 (B =MEM A DO<25> 59 o b@s VSS o 60
26 (B =MEM A DO<32> 129 | 5 DQB2 DQB6 | 130 SMEM A DO<36> & 215 Vss DQB3* 552 SMEM A DQS N<3> Ve:im X
- = =| 63 64 =|
25 (B =MEM A DQ<33> 131 o) D®B3 DQ37C 132 =MEM A DQ<37> o 2 [T MEM A DM<3> - o DVB D®3C - VEM A DQS P<3> D 28
133 | 5 vss VSS o 134 o Vss VSS o
Ele:imY =NEM A DQS N<4> 135 o) DQs4* DM‘C 136 =MEM A DMe4> Yan K 28 LB =MEM A _DQ<26> 67 o) DQR6 DQ;()C 68 =MEM A _DQ<30> D 28
25 LB =MEM A DQS P<4> 137 o DQs4 VSSC 138 [la:imY =MEM A _DQ<27> 69 o) DQR7 Dqglc 70 =MEM A DQ<31> ve:im X
139 o Vss DRB8 o 140 =MEM A_DQ<38> a @ 71 o Vss VSS 72
25 LB =MEM A DQ<34> 141 o) D®B4 Dqggc 142 =MEM A _DQ<39> o = KEY.
28 CBLy—=MEM A DO<35> 14 | 5 D@5 VSS o 124
225 Lo Vss D44 5 126 =MEM A DQead> ao >
Ele:imY =MEM A DQ<40> 147 o) D40 Dqlsc 148 =MEM A DQ<45> Y- 3
20 (Ey——=MEM A DO<a1> 149 | 5 DQA1 VsS o f 120
151 1 5 Vss DQB5* o252 =MEM A DQS NS> Ve ]
26 [Ty =MEM A DM 153 | o DVB DQS5 | 154 —MEM A DGS P<5> &> =
155 | o vss Vss o | 156
26 By =MEM A DOca2> 157 | 5 DQ42 DQU6 | 158 =MEM A DQ<46> Ve ]
28 QB y—MEM A DO<43> 159 | 5 DQ43 DQU7 | 160 =MEM A DQea7> ao
1o | 5 vss vss o | 162
26 (B =MEM A DOcas> 162 | o D48 D2 | 264 =MEM A DQ<52> &
20 @y =MEM A DOsa0> 165 | ~ D49 DQB3 o 26¢ SMEM A DO<53> ao
167 | 5 vss vss o | 168
26 By SMEM A DOS N<G> 169 | ~ DQS6* DVB | 170 =MEM A DM<6> a2
26 (B =MEM A OGS P<6> 17t | 5 DQS6 Vss o 172
178 1o vss DB4 o 174 =MEM A DQ<54> &
25 (B =MEM A _DQ<50> 175 o) DQB0 D®5C 176 =MEM A DQ<55> B 2 PPOV75_S3 MEM VREFCA A 31
28 (B =MEM A DO<51> 177 | 5 DQBL VSS o 178
170 Lo vss DQB0 5| 180 =MEM A DQ<60> &> =
28 CBIy—MEM A DO<56> 181 | 5 D6 DQB1 | 182 =MEM A DQ<61> ve:m 3 s L;.‘Zi:zs . SZEJEG
20 B =MEM A_DO<57> 183 | 5 DQB7 VSS o 18 —_ o — %
185 | o Vvss DQS7* o188 =MEM A DS N<7> Ve:im .o -
28 I =MEM A DME7> 187 o) DMV DQG7C 188 =NEM A DQS P<7> a2 a02-LF a0z
9 | o vss Vss o | 100
28 (B y—MEM A DO<58> 01 | 5 DQE8 D62 | 292 =MEM A DQ<62> &> = _L
28 B =MEM A DQ<59> 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
, =PPSPD SO MEM A 199 © VDDSPD SDAG 200 =12C SCDI MVA_SDA D “Factory" (top) slot
NEM A _SA<1> 201 o SAL SCLC 202 =12C SOD MVA_SCL Pani B
203 VTT VTT 204 =PPOV75_ SO MEM VIT A
O O I
2040 R2940 Ro941
— 2.2UF 1
o iow iow (1:5,?50 (1:5951 (1:5952 . (1:5,?53 SYNC_VASTER=K90I _M.B SYNC_DATE=02/ 15/ 2011
2 o WELF WELF SPD ADDR=0XAO( VIR) / OXAL( RD) 10% 10% 10% 10%
402-LF 2 402 2 402 10v 10v
2 i 2 e e 2 en DDR3 SO DI MM Connect or A
402 402 402 402
' ' d} Appl e Inc.
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CPU CHANNEL A DQS 0 -> DI MM A DQS

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

7011 MEM A DOS N<O> — =MEM A DOS N<O> 2 7011 MEM B DOS N<O> — =MEM B DOS N<O>
79 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 1 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>
D 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 = 1o 1 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 7011 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 DO<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>
70 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
C 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>
= 1o 1 MEM A DQ<38> VAKE_BASESTRUE — =MEM A DQ<39> 2 = 41 MEM B DQ<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 70 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>
VAKE_BASE=TRUE — VAKE_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>
B 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 DOQ<46> MAKE_BASE-TRUE — =MEM A DO<43> 2 = 4011 MEM B DO<46> MAKE_BASE-TRUE B DO<46>
79 11 MEM A DO<45> VAKE BASETTRE — =MEM A DO<45> 2 70 11 MEM B DO<45> VAKE_BASE-TRUE B DO<40>
70 11 MEM A 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>
VAKE_BASE=TRUE — VAKE_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>
7011 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>
VAKE_BASE=TRUE — VAKE_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>
A 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>

MAKE_BASE=TRUE

NOTE: |vybridge does not use DM signals per doc 460452 CR SFF

MAKE_BASE=TRUE

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
. 0. 1UF
- =PPOVTS_SO_NEMVIT_B 20%
R , 1ov , 1oV , 1ov , 1ov , 1ov
- =PPSPD_SO_MEMB (2.5 - 3.3V) %2 %2 %2 %2 %2
Signal aliases required by this page: 1 C3100 1 C3101
- =12c 5o e s —L—10u0F  —10UF
126 som_son e e
2 x5R 2 xR —
603 603 —
D BOM opt i ons provi ded by thi's page: 51 PPOVTS S3 MEM VREFDO B
(o) _L
= * C3130 * C3131
—)—2.20F ——o.1F
OM T_TABLE
OM T_TABLE _L L s N
210 Vss XA o2 =MEM B DQ<a> a =
7 1 TR MEM B_CKE<0> 73 O CRED KX TRETG 74 MEM B CKE<1> amu e 20 ). =MEM B_DQ<0> j o DQ CRITI CAL D(BC : =MEM B_DQ<5> S
: o VDD VDD :: 28 By =MEM B DO<1> . o DQJVSS D“YOSSC = .
NC ALS VEM B A<is> ame e o He = D *
MEM B _BA<2> ne 9 © BA2 A14C 80 MEM B _A<14> 28 =MVEM B_DMV<O> 11 DMVD J3100 DQSO 12 =MEM B_DQS_P<0> 28
- D 082 J3100 Ao am o =T e T @«
81 VDD F- RT- BGA6 VDD 82 Vss Vss
83 0 ~ o 84 ~NEM B 25 15 0o D@C 16 =MEM B_DOQ<6> 28
79 11 [TN)—MEM B A<12> O Al12/ BC* § Q Allgp NEM B A<11> a7 28 By—= DQx: o D2 ~ o D
79 11 [T)—MEM B Aco> 8s o A9 E b A7 86 MEM B A<7> Yenus IR0 28 B =MEM B_DQ<3> 17 o b8 E b DY o 18 =MEM B DQ<7> Ve:im ]
87 o) VDD 0 VDDC 88 19 o Vss U.) - VSSC 20
79 11 [Ty MEM B Ace> | 5 A8 S A6 VEM B Ac6> amn e 20y =MEM B COce> 21 | 5 Des < D2 22 SMEM B DO<12> o
7o 11 [TR)—MEM B AcS> 91 o0 A5 Mo 92 MEM B A<4> Yen's IR0 28 B =MEM B_DQ<9> 23 o b DQL3 ¢, 24 =MEM B DQ<13> Ve:im X
93 VDD VDD 94 25 Vss Vvss 26
95 o 96 B A<2> =MEM B_DQS N<1> 27 0 DQS1* DM[C 28 =MEM B _DME1> 28
7 1 [T NEM B A<3> o) A3 AZC NEM Yan EEA] 28Ty O O Jani |
o7 98 M B A<O> =MEM B DGS P<1> 29 DQS1 RESET* 30 NEM RESET L 26 27
7o 11 [TR)—MEM B Acl> o Al A0 ME 0; Yo EERA) 28 By O O <
% | 5 voD VDD | 100 a | g vss Vss | 22
70 11 [TR)—MEM B CLK P<0> 20t L5 CKo CKlo] 102 MEM B CLK P<1> am e 28 (R =MEM B D0<10> 3 | 5 DO D4 2 =MEM B DQ<14> Vea:im ]
7 1 [T MEM B _CLK N<O> 103 o CKO* CK1* 104 MEM B CLK N<1> qam e B =MEM B DQ<11> 35 o DQL1 Dqlsc 36 =MEM B_DQ<15> o
105 106 37 Vss vss 3
o VoD VDD o o
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> &>
70 11 [TR)—MEM B BA<O> 109 | 5 BAO RAS* | 110 NEM B RAS L Yens IR0 20 By =MEM B DOcI7> 2 1o DAL DR1o 1 22 =MEM B DQ<21> Ve:im X
111 112 43 VSS VsS 44
o VoD VDD o o
70 11 [Ty MEMB VE L 13 | 5 VEr S0* | 114 MEM B CS L<0> am 20y =MEM B DOS Ne2> 25 1 o Das2* DV :: SMEM B DMe2> ) 28
7011 [TR)—MEMB CAS L 115 | 5 CAS* QDT0 26 MEM B_ODT<0> am e 28 By =MEM B 005 Pez> 47 | 5 DQs2 VSS
117 118 49 VSS DQR2 50 =MEM B DQ<22> 28
o VDD VDD o o <D
7 1 [T MEM B A<13> 119 o A13 CDTlC 120 MEM B QDT<1> am e B e:im =MEM B_DQ<18> 51 o DQL8 DQQ3C :j =MEM B_DQ<23> &
70 11 [TR)—MEMEB CS Le1> 121 o S1* NC o 122 NC 28 By =MEM B DO<19> Z: o bQto VSS o, -
128 Lo VDD VDD o f 224 o Vss DR8 o Do<28> ao
NGy o TEST VREFCAG | 126 28 By MEM B DO<24> 57 | o D@4 DR9 o :z DO<20> a>
27 15 Vvss VSSs o| 128 26 (B )—=MEM B DO<25> 2 1 5 D@5 VSS o
20 By =MEM B DO<32> 129 | 5 DQB2 DQB6 | 120 =MEM B DQ<36> Ve:m X St 1o vss DQB3* 552 DOS Ne3> D 8
25 (B =MEM B_DQ<33> 131 o) D®B3 DQ37C 132 =MEM B DQ<37> Ve m X 28 [T =MEM B_DMe3> 63 o DMVB DQG3C :;‘ DS _P<3> D 2
133 vss 134 65 vss VSS o
o Vss o O
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
e =NEM B_DQS _P<4> 137 o DQs4 VSSC 138 Ele:im =MEM B_DQ<27> 69 o) DQR7 Dqglc 70 =MEM B_DQ<31> Ve:im ]
19 | 5 vss DQB8 |14 =MEM B DQ<38> ao 1o Vvss VSsSo1 72
28 B =MEM B_DQ<34> 141 o) D®B4 Dq;gc 142 =MEM B_DQ<39> D 28 KEY
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 | 5 vss DQS5* | 152 =MEM B DQS NS> o
25 [Ty =MEM B D52 153 | ~ DVB DQB5 o134 =MEM B DS P<5> D 28 =
155 | 5 vss VSS o | 158
B 20 By =MEM & Doz 157 | o w2 D6 | 158 =MEM B DO<a6> @
20 CEy—=MEM B DO<a3> 159 | ~ DQ43 DQU7 | 160 =MEM B DQ<a7> o
11 | 5 vss VSS o | 162
26 (Ey—=MEM B DO<a8> 163 o bs DB20 164 =MEM B_DQ<52> ao
28 (B =MEM B DO<49> 105 1 5 D49 DB3 2% =MEM B DQ<53> D 2
167 | 5 vss VSS o | 168
28 LB =MEM B _DQS N<6> 169 o) DQS6* DNBC 170 =MEM B_DM<6> Yanu K
26 (B =MEM B DOS Pe6> 17t 5 DQs6 Vss o f 172
178 1o Vss DB4 o 174 =MEM B DQ<54> &
25@ =MEM B_DQ<50> 175 o DO D®5C 176 =MEM B_DQ<553> @ 28 PPOV75_S3 NEM 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> o1 | o6 DOs1 G202 =VEM B DO<61> oo = + C3135 1 3136
28 (R =MEM B DOs57> 18 | 5 DQB7 VSS o 18 e e
185 | 5 vss DQS7* o186 =MEM B DGS N<7> ao .o -
28 [TRy—=MEM B Dver> 187 | 5 bW DQS7 o128 —MEM B DOS P<7> ao P peh
19 | ) vss vss o | 190
28 CBD =MEM B_DQ<58> 1:; o DQB8 DQszc ij =MEM B_DQ<62> D 2 l
20 By =MEM B DOs50> - o D9 DQB3 5, o =MEM B_DO<63> ao » =
o Vss VSS o,
MEM B_SA<0> 27 L 5 SA0 EVENT* o] 198 VEM EVENT L OO 27 45 45
200 -
¢ RRGRD 50 A 129 1o VDDSPD SPAG =1.2C_2001 WSO8, B " Expansi on" (bottom) sl ot
MEM B SA<1> 201 o SAL SCLo 202 =12C SOD MVB_SCL Pani B
2B 1oV VIT o | 204 =PPOV75_SO_MEM VIT B
. 3140 | RB140 'R3141 2515 MiG PIN MG Pl NO4—228
A J et 10K 10K 207 1 5 MIG PIN MIG PI N o-{2% C3150
. = o o 200 [ 5 mre pIN MIG PI No|—220 TUF Ismc MASTER=K90I _M.B SYNC_DATE=02/ 15/ 2011
2 M LE MLE 211 212 10%
o o2 MIG PI N MIG PI N 1V
: ° © 2 ex DDR3 SO DI MM Connector B
' ' d} Appl e Inc.
SPD ADDR=0XA4( WR) / OXAS( RD)
L ° 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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= = PROPRI ETARY PROPERTY OF APPLE | NC.
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SD Card Connect or

516- 0225
CRI Tl CAL
J3300
SD- CARD- K19- K24
CRI Tl CAL F-RT-TH
3
- fol s
52 seqrry—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 | oo
o2 30 L@y SDOONN_DATA<0> R3371 33 1 ANN,2 5% 1/16W MELE 402 SDCONN_R DATA<0> 16 |oaTo
52 3B SDCONN_DATA<1> R3372 33 1 /\/\/\/2 5% 1/16W ME-LE_402 SDCONN R DATA<1> 8| o |paT1
52 35 LB SDCONN_DATA<2> R3373 33 1 /\/\/\/2 5% 1/16W ME-LE_402 SDCONN_R DATA<2> 9] o |paT2
o2 30 CEry— SDCONN_DATA<3> R3374 33 1 AN\ 2—S% 116w WELE 402 SDOONN R DATA<3> 416 | corpats
52 36 LAY SDCONN_DATA<4> R3375 33 1 ’\/\/\/2 5% 1/16W MF-LF 402 SDCONN_R_DATA<4> 19 5 | paT4
52 35 B 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 ANN,2 5% 1/16W ME-LE 402 SDCONN_R_DATA<6> 12 5 |pate
52 35 LB SDCONN_DATA<7> R3378 33 1 ANN\2—5% 1/16W V=L 402 SDCONN_R DATA<7> 13 5 [paT? SD Not Inserted, CARD DETECT is OPEN.
30 (0T} SDOONN_CARDDETECT L 1: O | CARD_DETECT_SW CAESAR- 1V Card Detect is programmble,
O | CARD_DETECT_GND but a Silicon bug nakes the active
3 T} SDCONN_WP 19 o |WRi TE_PROTECT_SW hi gh case unusabl e.
o =PP3V3_SO_SW SD PWR 4 o |voo
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF 17 O [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 &L 2 &L 29 5 |SHLD PIN
PLACE_NEAR=U3900. 25: 5MV 0201 0201 0201 0201 0201 0402 402 e
PLACE_NEAR=U3900. 24: 5MV
PLACE_NEAR=U3900. 23: 5MV
PLACE_NEAR=U3900. 22: 5MV NOSTURF NOSTURE NOSTUEE
PLACE_NEAR=U3900. 52: 5MV 13374 1 C3376 13378
PLACE_NEAR=U3900. 53: 5MM —— 10PF —— 10PF —— 10PF
PLACE_NEAR=U3900. 54: 5MV T, 2% T, 2% T, 2%
PLACE_NEAR=U3900. 55: 5MV 0201 0201 0201

-> From PCH GPI 0

-> From SD Conn
(Low active)

SD Detect & Reset Logic

SDCONN_DETECT Debounce, |nversion, Detect-Changed PCH GPIO Latch Grcuit
Converts SDCONN from active-low | evel signal to active-high pul ses.

7 =PP3V3_S4 SD HPD o

Mist STUFF R3312 and NOSTUFF R3314

when R3311 is NOT STUFFED.
R3314 and R3312 nutual ly exclusive

C3310 ¢ . to bypass reset logic
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
us3i11 , Mt
= SLGAAPO26V
TOFN
R3314
s 2e[ry—ENET_LON PVR RST | RST.OUT*| 4 SLG ENET RESET OUT L A RN 2 ENET RESET L oD o e
ngll S 178w
24 [T =ENET RESET L 1 2 SLG ENET RESET IN L DET_ cHEN| 6 SD DET CH EN L NEZ)EF
5%
7 |DET_IN : . . .
1/_1ﬁ\é»/ T B ((D) N SDCONN STATE C GE SMC st as > To Isolation CGrcuit (then to PCH GPIQ) & SMC
02 I /&~DET_cHeD*
sofrrySDCONN_ CARDDETECT L W@\ ~ (| 8 SDOONN DETECT L a6 -> To ENET Chip
SD _DET_LVL_L 1 ))X) Lo o] D
1 1 DET_LVL -
R3310 R3316 TR 1 1
10K 10K G\D R3317 R3312
§ =) ) " - 10K 0
1/ 16W 1/ 16W b 5% 5%
L L ey ey
NOSTUFF 2 1 2 402 402 DLY bl ock is 20ms noni nal
1 = 1 NOSTUFF When ENET_LOW PWR deasserts, RST_OUT#
- - - deasserts for >80ms, then asserts for
10ms regardl ess of nbve RST_I N# state.
Ot herwi se RST_OUT# fol |l ows RST_I N#
SD Card 3.3V Overcurrent Protection
TPS2065-1 (1.0A linmit) has active load discharge so R4810 i s NOSTUFF.
CRI TI CAL
U3300 =PP3V3_S0_SW SD PWR -
TPS2065- 1
. 2lino PN autol &
,__=PP3V3 SO SDCARD ¢ ln ol 1 PP3V3 SO SW SD PWR
re[s T MNTIRE W BP0, 4 mm
M N_RECK_W DTH=0. 2 nm
s ENET CR PWREN 4 leN oo bs NOSTUFF VOLTAGE=3. 3V
CRI Tl CAL THRM ?;‘)’KBOO _ . SYNC MASTER=YONAS J30
1 C3300 1 C3301 aD_PAD § >, =PP3V3 S0 PCH GPLO 7671010 s
— e | =|353S3004 NS . SD Card Connect or
2 B 2 1w 2 02 R3301
X5R X7R- CERM
603 0402 1%&
. YL Appl e Inc.
J_ 402, ®
= R3§02 NOTI CE OF PROPRI ETARY PROPERTY:
SDCONN_OC L_R 1 2 SDCONN_OC L THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
5% THE POSESSOR AGREES TO THE FOLLOW NG
ML | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE

SYNC DATE=11/03/ 201

051-9058 | D

6.0.0

Il NOT TO REPRODUCE OR COPY I T
i
IV ALL RI GHTS RESERVED

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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.
T 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
NaE VaTaces sv 2™
e e 408 - S s wn
REF LDO_DAC| M N_NECK_W DTH=0. 2 mm
D DDRVREF_DAC 0. 1%3‘:\? p— %)340 VOLTAGESD. 75V D
U3400 a2 VREFMRGN DO SODI MVA_BUF 133
DD % .
15 [y 2C VREFDACS SCL SCL e VOUTALL VREFMRGN_SODI MVA DO yiew  PLACE_NEAR=R3403. 2: 1mm
NELLF
15> 2C VREFDACS SDA 7spa E vours|2 VREFMRGN_SODI MVB_ DO 02
a0 g voutclt VREFMRGN _SODI MVB_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 .
R3419 = b2 F | M N REGCW DTG, =
L NPT, pp3va S3 VREFMRGN CTRL R3406 VOALTAGE=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 :,’Fls‘é"
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMVRGN 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
2 5¢ PCA9557D acL pal 11 VREFMRGN CA SODI MVB_EN 2 3404 1 DDRVREF_DAC : PPOVZ5_S3 NEM VREFCA A 2
C D oe - PS| 12 VREFNRGN NEMVREG EN 3404 & 13403 REFCA LDO_DACT M LI WorTe s T C
- =1 2C_PCA9557D_SDA . ol 2C PCAOSETD SCL dsat P e T £ 1 A — el MAXA253 RS
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. -I-I'J_'ARIg/I 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 3
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
a1 20 _VEMRESET 1SOL LS5V L SSMBNLSAFE  —— Jos % 100K DDRVREF_DAC CRITI CAL
- 7O SOT563 2 30K cerm M- LF 5% 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
B - 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
. —PPDDR S3_MEM/REE DDR3L (1.35V) 6.99nV per step r o DORVREF_DAC VREEMRCN FRANEBLE. BUE
RITICAL PLACE_NEAR=Q3420. 3: 1nm - 'R3413 DDRVREF_DAC
PLACE_NEAR=QB420. 3: 2nm VREFDQ ML_M3 R3416 100K DDRVREF_DAC Required zero ohmresistors when no VREF margining circuit stuffed
VREFDQ ML_MB 0 5% ~2
_| 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
31 26 _MEMRESET 1SQL LS5V L SSI\/Blei'T"\sEE —— Q1 i}:ﬁw 022 .~ 3}:"1&\;\/ 11650004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
Y Y - 1 1
% ? page =M 2402 VREEMRGN NEWREG EBVREE R 2402 116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
o _PPCPU_MEM VREFDQ B ol T8 e o PPOV75 S3 MEM VREFDQ B 5 3, VREFMRGN_FRAMEBUF_BUF_R
~ VREFDQ M_M3 . PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
1
?2442 1@22:*[)/\(: 114s0218 4 RES, ML FI LM 1K, 1% 0402, SM LF R3421, R3422, R3441, R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1nm 6w 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
DAC step si ze: 7.69nV / step @ output 8.59nV / step @ output 1.51nV / step @ out put VI = tiiei it 31 OF 86
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o s
1”30 1UE___PCIE_AP _R2D C Prmw e
1|20, 1UR0% | | 185R cERGL PC!EAPRQDCV\%JW
10% | | 185R- cEROIL
C3530
R3510
1,0 5 POE AP 2RP e 3V S3 WAN FET
ST R PClE_AP_D2R N
h%ﬁg @D e g
R3g00 syrr 2N\ S 20T R
& AP TE'\/P S,\/B S?AULRBV a =AP TE'\/P S’\/B S “° ( ON) 30 MOHM @. 5V
= RDS( 20-
R3g01 Lovnt he 0.727 A (E0P)
« AP_TEMP_SMB SCL_R 2 =AP_TEMP_SMB_S 1
R3502 C(JZSR\I'-') EOCAL
0
WFI_EVENT L R 1 VAV — W FI_EVENT L oo 45 4 DMP2018LFK
DFN2563- 6
15550367
727 MA PEAK L3504 M N:NFK’IE:W Bﬂ:ﬁg ﬁmmn
606 MA NOM NAL MAX FERR- 120- OHM 3A g ° [\ 2
wsPCIE AP_R2D P s PP3V3_W.AN | 5 s PP3V3_WAN_F LT T . =PP3V3_S3 WAN, .,
LT B
o 1
C we PO E AP R2D N 3522 C§512% ! 1 33207 . Rt Beol
- LyE e — — 10 . P — %o
51650582 ciﬁy; 2 o> 2 Y C3550 X2 i
202 R3550 |2
CRI TI CAL 302 702 805 0. 1UF 23R
PLACE_NEAR-13501. 29: 2. 54mm 12 P3V3W.AN SS 1 2 PM W.AN EN L B
33501 wePCLE AP D2R PI_P CRITI CAL | AN am
500913- 0302 ng’ AI RP(R-I- ESZ 1%}9/
F- ST- SM = = 40
ST wsPCE AP 2R Pl _N 330 (Savd ONMA 48R
O L1l
J_ I , . 4 3 _PCIE CLK100OM AP P ame s
- - ol L o PCIE_CLKI0OM AP_CONN P —
e ‘ool - o PO E_CLKI00M AP_CONN_N 1 YYY )2 POE CLKIOOM AP_N am e
bl 8l 5 o7 PLAGE_NEAR=3501. 11 2. 54mm
10 9 .
00O - BTPVR S4
2o oft—te PP3V3_S3RS4_BT F . CRI Tl CAL w
offe . 510
WIS TS BLUETOOTH fosuee—smes worer B
20[2% | * 'R3517 R3518! [t E3210 R3514
219 Ot w0 USB BT_CONN P 1zK ) o - Qogt e
240 oo —a s« USB_BT_CONN_N g Y jvlw & h 55 A
- 2
5510 O PP3V3| S3RS4 BT F g v WD Uon T aKer
o o027 32 6 3m§ S L3505B8TPWR sS4 2 Iy 5 M L4 USB BT _WAKEN S
30 0o 29 N:NF%:W R:H:ESE mml 1 —pp3v3 sS4 BT NOST! E§3515 1%'5}{:?: Pl 3USF|E£_,\?22LE o
= , ,
34 -~ 33 EERR- 120- OHW+ 1. 5A 15K CRITICAL P USB BT
l ~ 0402- LF ! 1%20W D| 6 USB_BT_N CED © *°
B = = PLACELrEéwésaié7Bz_FAS‘VR s3 5201 10 |sg I Supervi sor & CLKFREG # | Sol ati on
= 1 =PP3V3_S3_BT _, BTPWR S4 G\D Delay = 60 ms +/ - 20%
FERR 120, &M 1. 5A - R3519 ’ PP3V3_W.AN F =PP3V3_S3 WAN
ot b sa a5 20 s PM SLP_S4 11, Jr 2 BTMUX_SE| = - === -
5%
1/20W  NOSTUFF SEL | QUTPUT
CRI THCAL
1 C3511: PP ——— 4 1 4
0. 01UF —— L USB_BT_WAKE 1R030‘E|)<53 2R332‘L_|)<5 VDD 1 C3540
P oT H  |usB_BT % % uU3s540 F
X7R-8§ 2 - 16w M}E}é" = St
) A 63 SLGAAPO16V >
P3VBWAN VMN__ 402
PCl E WAKE L o ¢ 17 2 =
51850815
« AP_RESET_CONN_L 4 AP_RESET L
CRI Tl CAL R - — ame
Blié‘lgggfe- K281 AP CLKRE L Lx)\ oST g AP _EN Yenus EURSRE
= L S e A AP_CLKREQ_
° = « PP5V_S3 ALSCAMERA F R3555 o oo
- =12C ALS SCL . MNRER-WBHES: 3 ™ TO0K 1
o5 = I 2C ALS SDA < 275 mA peak oqo
e L_JSB CAVERA CONN P CED 206 mA noni nal max %}E‘é’ _T_
o ALS :
- USB_CAMERA_CONN N <
A g = PLACE_NEAR=J3502. 6: 2. 54MM Ismc MASTER=K90! _M.B SYNC DATE=02/ 15/ 2011
L e
| cﬁ'g%éf{ CANVERA FERR D500 O 1. 5A X19/ ALS/ CAVERA CONNECTOR
A 2 (YYY s =PP5V_S3_ALSCANMERA , _
CLPONS 0402- LF d} Appl e Inc. 051-9058 J D
- 4 3 __USB CAMERA P g 1 1 C3552 ® 6.0.0
f— LUF NOTI CE OF PROPRI ETARY PROPERTY:
L Z_USB_CAVERA N D 1 %0 2 g%\éw FHEPRN AN | PROPERIY GF-APRLE | N, © THE
PLACE NEAR=J3502. 2: 2. 54MM THE POSESSOR AGREES TO THE FOLLOW NG
= T | TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 35 OF 109
11 NOT TO REPRODUCE OR COPY I T
= NOT TO OR PUBLISH I T IN WHOLE OR PART
"IV AL RGTS RESERVED 32 OF 86
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CRI Tl CAL
OVl T_TABLE
oo - PCLE T29 R2D C P<0> C3600(1)UF: 2 ] 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>
- o PCIE T29 R2D N<O> T19 | pER 0_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 10% 16V XoR GEROML FCBGA 0. 1UF 10% 16V 3
i 5 (SYM1 OF 2) 42
oL e PQE T29 ROD C Pel> C36001U'i I—Em—n;vwm s PCIE T29 R2D P<1> P19 |per 1 P % peT 1 P P21 o PCIE T29 D2R C P<1> C360 1U|i 2 3 PAE ng D2R P<i> 881
Ll ML9 M1 4
oo PCIE_T29 R2D C N<1> C3603 1|2 w POLE 129 R2D helx PER_1_N|y F | PET «POE T29 D2R C Nel> C3643 1 (|2 _POE 129 D2R N<1> -
0. 1UF g y g 8 % 0. 1UF d ©
e C3600;1Ué P ovr—rsv—orcemr PO E_T29_R2D P<2> K19 | peg 5 p| E|per 2 f| 21 o POE T29 D2R C P<2> C3604fué 2 o BT AR P<2>
~ H19 H21 y
D oo mm PO E T29_R2D C N<2>  C3605 112 n PCLE T20 R2D Ne2> PER_2_N L PET_2_| » PO E 729 D2R C N<2> C3645 1|12 PClE T29 D2R N<2> -
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>
oo POE T20 R2D C Ne3>  C3607 1|2 u POE T29 ROD N<3> DU lper3 N Per s N P22 o PAE T29 D2RC N<3> | (3647 1|2 PO E T29 D2R N<3> o,
0. 1UF 0 ) 0. 1UF g ¢
=PP3V3_T29_RTR
« _TP_TBT_MONDCD B21 | vonDoo F1 T
« T29_PCl E WAKE L R365L
o0 VAKE 9 P 10K’\/\/\/—%5J/., 1720w M 201
s _TP_TBT MONDCL MONDC1 PERST* | E6 T29_RESET_L ey B3
DEBUG For nonitoring current/voltage
s _TP_TBT MONCBSP K17 | vonoBsp Rsense|_E14  T29 RSENSE
+ _TP_TBT MONOBSN ML7_| MONOBSN RBGSIE1
35 34 33 7 =PP3V3 T29 R-I—R DEBUG For nonitoring clock " Jéw
e
. W6y
El6 __ T29_RBI
s C3690i R3692'| | R3623!| ['R3622 |'R3621 ReIAS S-RELAS
R3690 R3691 1UF 3.3 10K 10K 10K
3. %Ié %6 SK 8% > M‘:lgz\‘} M:lgoé?% § Liow Liow [ Not used in host node
WY 16W WI | o T ShLe abb, abz, [ )42 iz N f[Pocrsob TP T20 POE RESETO L .
2 N PCI E_RST_1* [5.J TP_T29 PCIE RESET1 L
= = @m—=129_CLKREO L P3{ pci E_CLKREQ 0* | g Syl e
s : g3 s Dt e e
(T29 SPI_MSI) DWS3ZO_GR%)XG (T29 SPI_M SO) SEK To0 GPl O=2o % ra £ aLkreo 2+ |B ;i PCI E_RST_3* .
C (129 sPL_clk) & |c"°%NF sy T29_RSVD L4 pa E_cLkREQ 3+ |¥ g To | T3 JTAG TBT_TDI ame —PP3v3 129 RTR
%-ZL 3 U O |Tve[ R4 JTAG TBT_ TMS . 73334 35
(T29_SPI_CS 1) 1ds_ 2 s T29_SPI _MOSI Pl |ge DI s = <
=== - s T29_SPI_M SO M| eg po n b T IAG IBL T < 'R3698
T29ROM VP_L Sqwi = T29_SPI_CS L [N gy | s L LIAG TBL 1O o ° 10K
T2 DL 7dnopL s T29_SPI _CLK L2 ee ak|UW REFCLK_100_I N_P PClE K100M T29_P 16 81 %Zilﬁ‘é’
vss D s _TP_T29 THERM DP A2 | THERM DP @ REFCLK_100_1 N0 PCLE_CLKIOO0M T29 N < e 2 R%§695
2 9 & all o A XTAL_25_IN|_PL7_a SYSCLK CLK25M T29_R o1 2 SYSCLK CLK25M T29 2o
T29 TEST EN E4 | TEST_EN & 8 XTAL 25 our|_Ri6 TP T29 XTAL250UT V%, " —
TP_T29 TEST PONT O P5 |test_paint o |8 3 - 1 MR
1R3625 TP_T29 TEST PONT 1 M6 |test point_t |, ™M CLK_out] U2 T29 TMJ CLK_QUT R36916K s
= 0 TP_T29_TEST PONT 2 M |test_pant 2 |G TMO_CLK_I N|_E2 T29_TMJ CLK_IN 5%
T29_TEST PO NT_3 L6 | TEST POINT_3 |F NO STUFF ?bg
R3699" 2
1OI§ %
3
s 33 _DP_T29SNKO_M._P<3> AAM | DPSNKO_M._LANE_3P | iﬁg -
. Y3 2
SNKO AC Coupl i ng o3 2 _DP_T29SNKO M. N<3> DPSNKO_M._LANE_3N
5 2s _DP_T29SNKO_M._P<2> AAS | DPSNKO_M._LANE_2P L
o o r—DP_T29SNKO_M._C P<0> C3602(1)UF Ii‘%n DB T29SNKO_M._P<0> ., - DP_T29SNKO_M._N<2> Y5 | oPsNKo_M__LANE 2N | =
o o p—DP_T29SNKO_M._C N<0> C3621 1|2 DP_T29SNKO_M._N<O> ., o [ w555 _DP_T29SNKO M._P<1> A8 | ppsnko M. LANE 1P
0. 1UF 1 138% &% 1 52 0s _DP_T29SNKO_M._N<1> Y7 | DPSNKO_M._LANE_1N [ DPsrRoo_ ML_LANE 3P| AAL8 TP _DP_T29SRC M._CP<3>
= Y17
o+ oy DP_T29SNKO_M__C P<1> C3622 1|2 DP_T29SNKO_M._P<1> 4 s DP_T29SNKO_M._P<0> A0 | ppsako . LanE 0P |3 DPSRCO_M._LANE_3N TE_DP T29SRC M. _CNs3>
0. 1UF 1 1388 & o3 33 _DP_T29 SNKI N<O> Y9 | DPSNKO_M._LANE_ON | DPSRCO_M._LANE 2P | AAL6  TP_DP_T29SRC M._CP<2>
o o - DP_T29SNKO_M._C N<1> C3623 : Iio oy—DP-T29SNKO_M._N<1> 5 DP T29SNKO AUXCH P V1 | ppenko AUX G o| oPsroo_m_Laneon[ YIS TP DPTT29SRC M._CN<2>
% 03 3s _DP_T29SNKO_AUXCH )_AUX_¢ - —
B OéZUF X5R- CERDL 03 5s _DP_T29SNKO_AUXCH N V2 | ppsnko_AUX_OHN >_ g DPSRCD_M__LANE 1P| AA14 TP _DP_T29SRC M._CP<1>
Y13
w0 D2 T29SNKO M._C P<2> L2022 1) C360 TOF Ii‘%n PP L29SNKO ML P2z . . e DP_T29SNKO_HPD v | coso_vor o oer|  Zg | ErSmo M Lae TP_DP_T29SRC_M_CN<1> .
, 2 DPSROO_M__LANE 0P | AA12  TP_DP_T29SRC M._CP<0>
» o DB T29SNKQ_M._C 2> Cs%z?ué I;g;;a 1P T29SNKO_M._N<2> 20 0o R3630* v ig DPSRCO_M._LANE ON| YIL TP _DP _T29SRC M._CN<O0>
) - 100K 5 0s _DP_T29SNK1_M._P<3> DPSNKL_M._LANE 3P | ) w6
. DP_T29SNKO_M._C P<3> C3626 1|2 DP_T29SNKO_M._P<3> ., ., 4 180 o 5 DP_T29SNK1_M _N<3> B | pponke v iane an | pesroo_aux orp | 28 T DB T29SRC AUXCH CP._ .
[To% 15 VF- LF — = DPSRCO_AUX_CHN | Y. TP_DP_T29SRC AUXCH CN
DP 265K e CBG?Z%UT ZSRWDP T20SNK e 402, w5 DP_T29SNK1 M._P<2> V11 | pponki M LARE 2P 5 v op 12 - 100pF SRF > 40M-z
oo OSNKO_M._C Nh<3> AT Ii‘%n T 9SNKO M. Ne3> ..o v = [DP_T29SNKI M_N<2> U0 | ook m_LAE 2N | [ DPSROD_HOT_PLUG DET 9SRC BYPASS=U3600. Y19: : 2rm
R = s DP_T29SNKL M._P<1> VI3 | pponki M. LANE 1 op ATEST| V19 T20_DP_ATEST  BYPASS=U3600. Y19: : 5. 08nm
s sq@ry—DP_T29SNKO_AUXCH C P C3628 1|2 DP_T29SNKO_AUXCH P ;4 w2 2s _DP_T29SNK1 M. N<1> U12 | ppsniki_ML_LANE_IN oP_RES 0 | Y21
C3602éUF YR o DP_T29SNK1_M._P<0> V15 | ppsnki_M._LANE 0P | ¥ op_Res 1| 204 T29 DP RES C?oeospé ! ! 8:3061%9
o _ML_LANE_ )
o oy DP_T29SNKO_AUXCH C N 9 ; 2 DP_T29SNKO_AUXCH N ., o Db T20oNKL M NE0> UL | o M e o |5 1ol i o
0. 1U X5R- CERDL - - R3685 R3632 CERM 2 2 X7R. CERM
) o 2 _DP_T29SNK1_AUXCH P V7_| DPSNK1_AUX_CHP 14. 0K 100K 0402 040,
SNK1 AC COUp| 1 ng 53 3 _DP_T29SNK1 AUXCH N U | DPSNKL_AUX_CHN MJ%(Z\? gz{'ﬁﬁ\g
o o r—DP_T29SNK1_ M._C P<0> C3630 : Iio DB T29SNKL_M._P<0> .. . m DP_T29SNK1_HPD U4 | ppsK1_HOT_PLUG DET 402, |3402 L
0. 1UF I T38% i -
oo - DP_T29SNK1 M._C N<0> C3631 : Iioe DB T29SNKL_M._N<0> 5, R3631! = =
0. 1UF 'l x5R’ czpon 1005!,2 s @129 R2D C P<0> AS | PRTO_T29T_P| [PRT2_T20T_p| Al4 T29 R2D C P<2> oD © =
oo o DP_T29SNK1_M_C P<1> C3632 : Iio o DP T29SNK1L M. P<1> ... h’;igg” o 15 o T29_R2D_C N<0> A4 | prTO T20T N PRT2_T29T N_Al2___T29 R2D C N<2> oD - =
0. 1UF 1 1338 & 2 o
, T29 D2R P<0> A | pRTO_T29R P |2 PRT2_T29R P| C12  T29 D2R P<2>
; - _T29R | _T29R | o0
” 5IE>—-—|DP T29SNKL M._C Rel> C3603§Ué I_RW_IEV—XSRg DP_T29SNKI_M._Rk1> o o0 1 o EE T29 D2R N<0> @ PRT07T29R7N§ n E PRT2_T29R N_C10_ T29 D2R N<2> @@sss
B ., T29_LSEO<0> 36 | 129 0_LSEO T29_2_Lsed &4 T29_LSEO<2> .
1|2 ° _0_ 2 oD
A e DP_T29SNKL_M._C P<2> C3%$‘11UF Ii‘%n 5K DP_T29SNKI_M._P<2> 50 s r—129_LSOE<0> KS | T29_o_LscE | | T20_2_Lsce| M8 T29_LSOE<2> ame SYNC MASTER=K90I M_B SYNC DATE=02/ 15/ 201
2 J— —
DP_T29SNKL_M._C Ne2> C3603?U; e OB T29SNKL ML NeZ> o v qomT29_R2D_C P<1> A0 | prr1_T20T R o PRra 207 p| A8 T29_RPD_C P<3> o - 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
. B@—Mw'm T295NK1 Pedz L oy E—T295NKL P32 oo o 7 129 _D2R P<1> @ | prT1_T29R P | o | prrs T2or PLC16  T29 D2R _P<3> ame e Apple Inc. 051-9058 | D
0. 1UF | 158 camn T29_D2R N<1> [£3 “roor n|B B “T2or N|_C14  T29 D2R N<3>
oo o DP_T29SNK1_M_C N<3> C3637 1|2 DP_T29SNK1_M._N<3> ., 4 w7 D PRTL_T29R N0 g | PRT3_T29R. < © <) 6.0.0
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:
= I T29 LSCE<1> H5 T29_1_LSCE | | T29 3 LsoE HL T29_ LSCE<3> am e THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
o oqary_DP_T29SNK1_AUXCH C P C3638 1|2 DP_T29SNK1_AUXCH P ;4 FhE POSLOSOR AGREES TO THE: FOLLOW NG
0. 1UF || 38R casen 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
» oy DP_T20SNKL AUXCH C N C3639 12 DP_T29SNK1 AUXCH N 4 s o o 2C T29_SCL F5 | 129 soL together. Qher signals okay to float (TP/NO . |l N 1S R E O o 1T N wioLe O PART
0. 1UF X5R. CERM. IV ALL RI GHTS RESERVED 33 OF 86
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, =PP1V0O5_T29_RTR

2100 mA (Single Port)
2250 mA (Dual
EDP: 3000 nA

=PP3V3_T29_RTR

7 33 35

Current nunbers from Vendor

ORI TI CAL 135 mA (Si ngl e- Port)
OM T_TABLE 152 mA (Dual - Port)
o ™ | vociro u3e00 vocsps |7 C3744 1| C37431| C37451 1C3746 |1 C3747 EDP: 200 mA
Port) HL1 | yocipo T29 veesps | M 11Lé'o§ - 11'~§§ _— 11'~§§ e équF équF
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 | veorro (SYM2 OF 2) o' o' o' &35 &35
6% ogz 2 Oé\g 2 é%é\i, 2 %é\i, 2 %é\i, 2 Oé\g K11 | vecipo vocps 20 L 29
b T K13 | vo o vocspa_T29 | Gl2 1
M | vecipo =
ML
' M3 xgiig VCC3P3_DP_RX1 2;
C3701i 1C3710 |1 C3711 |1 3712 | C3713J1C3714 1 | vecapo_pe o C37531| C37521| C37511| C37501
102 '05 _— é‘gF _— éJF _— éJF _— éJF é‘gF K15 - VCC3P3_DP_TXRX | P2 1UE —— 1UF L 1UF L 1UF
C TR Pl VRN P TR P ¢ VS P v VR P s | VOCiPo_PE 8 Vera oo [ i oo b O
603 402 402 402 402 402 = xgizg{i > SEEGXI 2 SEEGXI 2 SEEGXI 2 SEEGXI 2
) E10 |yce1po_peE
= E12 | yecipo_pE L
Gl4 | vocipo_PE =
R8 | vDD1PO_DP_RX1 VDD3P3DP_PLL | P13
% VDD1PO_DP_TXRX
1 C;SF720 1 C§F721 1 CSF?ZZ R12 | yDD1PO_DP_TXRX C37169 1
ok Tk ——%@ 0T
—F g&;ﬂw ? gpiv ? ghi & 2
FERR- 1L230- g-|0M- 1.5A FERR- ].L230-75-|0M- 1.5A
1 2_PP1VO5 T20 VDD DPPLL RU4 | voo1po_pp_pLL VOC3P3_DP_TXRXBI AS |_P15 PP3VS T29 DPBIAS 1YY Y L2
007 RLGRERIPEYHE 2 3730 770+ R G £ 0402
- Zsjz%UF 33; vss vesoe | T9 2. 2_2%@,::
2 dey. vss VSSDP %EW 2
oL J10 | yes vesop |_T9 402
L 312 |yss vsspp | T11 L
= J14 | yss vesop |_T15 =
L8 |vss vssop |_T17
110 | yss vesop |_Vi7
L12 |yss vssop | WM
L14 vss vsspp | V6
N8 | yss vsspp | V8
NLO | yss vsspp | WO
N2 | yss vsspp | W2
NIZ | yss vesop |_ Vi
vssop | YL
o1 vssDp | _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

sl i de (<REDACTED> power

nmeasure 1.ppt),

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

SYNC NMASTER=K90Il M.B

SYNC DATE=02/ 15/ 201

T29 Host

(2 of 2

d} Appl e I nc.
®

051- 9058

6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

I'l NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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 Qutput) 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 on put d ® . PPVI N T29BST . 1 2, T29BST BOOST
- =PP1V05_T29_P1VO5T29FET (1. 05V FET Input) fof‘”gess require < o *of« FRERR- - 35" 29BST. Y | T29BST: Y PCVBO63T- 100M5 BIEES: 35
- =PP1VO5_T29_ FET (1. 05V FET Qutput) © T29BST: Y T29BST: Y 1271 yalt age not specified here C3180%9 1 C3180%% 1 B LRI
1 - . i
Signal aliases required by this page: R3§7%9 13880 o T29BST: Y 0% W1 129851 le\ngéST_ v CRI TI CAL
DIl |- =T29_CLKREQ L 2R3 == ggg/}UF . R3891° o o R3889° AT29BST: Y
- =T29_RESET_L ab}zévz 2 52 201%% N § o|o|glalg 0 395, .5
BOM options provided by this page: T29BST PWREN DI V L th%v L CRITI stw—/ M:lgké‘? KDFL823OL
T29BST: Y - Stuffs 18V boost circuitry. . 2 . 402, .
T29BST: Y <R1> 1o9BST EN UWWLO 25 |env uvio T29BST: Y snsil_6 PLACE NEAR=C3897.1:2 nm
R3881! u3890 T29BST_SNS2 XWB895
330K LT 7 sns2| 3 Y
2% T29BST_| NTVCC 28 || Nrvee %%5 %%539 N 2
zb}zévz T29BST_VSNS RCM A OKL T29BST, VBNS
1 1%
L T29BST _PWREN L 30 .
T29BST v El)\l L T29BST_VC e > Wt ro0BsT. ¥
11 1
SSMVB K15A(§VAPE 119 ne R3895
v | 8 T29BST RT 28 Rt 2 [ §3888 137k =PP15V_T29_REG .,
T29BST: Y K 36 ¥ 100 e
— T29BST SS 32 |gg 2 2% <R216>2 TaoBST.Y] |T2eBsTiy] vout = 18.3V
" n ToOBST FBX 1 C3895 1C3897 | Max Current = 0.8A
SRR _ : 2 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 =
= R3892 13893  R3894 1 C3894 1 C3889 R3896 1206 1206
—— 04,Q033UF " o —— Q4,33UF _SAD_ __aD —— 1Q0PF " 9or2 [T29BST. Y | [T29BST; Y T29BST: Y
tapy 2 1500 B T 2 ik Wil 638961 |€38981| |1C3899
2402 0402 4025 < || o A A A 0. 4025 4.7 5:: 4.7 E/:: 2 0/00]_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 SG\D
; SN shorted to — * J_
. . WLO = 4.55V (falling), 4.95 (rising) povieriale Vout = 1.6V (1 + Ra/ Rb)
si de package, =
C Supervi sor & CLKREQ¥ |sol ation N meae Dacks
, =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 ' é T VDD 100K t— 270K
X2 U3800 Low " Sow
24 [T =T29_RESET_ L 402 SLGAAAPO16V 2402 1S © G2 Max Vgs: 10V 2201
o PP1V05_T29 , T29BST_SHDN DI V.
2
R380 = 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 —lm
TBT_PWR EN 6 [N aEIEE
B _ =T29 CLKREQ L 33 = L SMC_DELAYED PVWRGD
1 @ 1BT_CLKREQ L glar G—' o 7 = 120 CLKREO [SOL_L penu] 1 SMC_DELAYED_PWRGD 24 45 46
Pul | -up provi ded by SB page. an R WE_BASES ZUE =
wn o
B 3.3V T29 Switch
u3810
, _=PP3V3_S0_P3V3T29FET TPS22924 =PP3V3_T29 FET _,
A2 Al Max Current = 2A (85C)
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 (85C)
B2 Bl
VI N V
) oo 12 u3815
A C38117";> 1 OSRI THCAL Par t TPS22920 SYNC_VASTER=KOO0I _NLB SYNC DATE=02/ 15/ 201
19% —— G\D :
B 2 = Type Load Swi tch T29 Power Support
0 a R(on) 8 mChm Typ 051 9058
@1.05v 11.5 mthm Max -
NO_STUFF d} Appl e I nc.
C38161 L S 6.0.0
11L§5 _— NOTI CE OF PROPRI ETARY PROPERTY:
ng‘ﬁ 2 PR T PR eV MR RER] N, S THE
0, THE POSESSOR AGREES TO THE FOLLOW NG
1 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 38 OF 109
=3 11 NOT TO REPRODUCE OR COPY I T
VA mars st TR PR35 OF 86
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BCMb7765 ENET SR pins are internal 1.2V switching regulator. See note for SR DI SABLE bel ow.
I f disabled: Ckay to float VDD, VDDP & LX pin. VFB nust always connect to =PP1V2_S3_ENET_PHY.
I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Special Star routing needed on these pins. Decoupling on Pg 37. —PP1V2 ENET PHY .
???mA (1000base-T, Caesar V)
71 36 24 7_=PP3V3 ENET PHY
281mA (1000b: -T , Ca |
( ase max. power esar 1V) VDD for Card Reader |/O
s_=PP3V3R1V8 ENET LR OUT
CRI Tl CAL ENET SR LX 71
L3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHM 0. 5A — ENET SRVFB CRI Tl CAL
L3920
1 Y |2 PP3V3 S3 ENET PHY XTALVDDH FERR- 600- OHM 0. 5A
D M N_LINE_W DTH=0. 4 mm
M M N_NECK_W DTH=0. 2 mm N PP1V2 ENET PHY AVDDL 1 2
VOLTAGE=3. 3V C3900 N LT NE W DTHED 4 1
0. 1UF M N_NECK_W DTH=0. 2 nm M
19% VOLTAGET. 2V
X7TR CERM 2 C3921 * 1 C3920
CRI Tl CAL 0402 0.1F —  ——4,7UF
L3905 =
FERR- 600- OHM 0. 5A B N o CEI3TE|9§A5L
0402 603
1 Y |2 PP3V3 S3 ENET PHY Bl ASVDDH FERR- 600- OHM 0. 5A
s M N_LT NE_W DTH=0. 4 mm =
M N_NECK_W DTH=0. 2 = N N
UlpERgvgTe. 2 m * 3905 T e e PO EELL 1
0. 1UF M N_NECK_W DTH=0. 2 nm M
19% 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 L 2 PP3V3 S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
= WA BT . . Y GEHY - -
TNECK\ mm . PP1V2 ENET Pl PLL Y Y
VOLTAGES3. 3V R3910* ™ N_LTNE_W DTH=0. 4 mm - P
4. 7K 0. M N_NECK_W DTH=0. 2 mm
50 VOLTAGE=T. 2V
y 16w C3931 * 1 C3930
402 , 0.1UF —/— ——4.7UF
i o,
X7R- CERM 2 2 X5R- CERM
= 0402 03
R3940'| |'R3941 ORI T CAL
4. 7K 4. 7K
5% 5% Slel 5| 5| ~| Q88 I a] 8| 9 323 j[8] 8 82 C3936 * 1 C3935 LR.OQUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1/ 16W 1/ 16W 0.1UF —— —— 10UF i
C ME-LF ME-LF -~ — ~ the card reader on-chip I/0
=PP3V3 SO ENETPHY ot g jad Soc 10% 10%
! 022 2402 AV g VDDO .8 %‘ AVDDL é 5 v X7k Comn 2 2 %nY Connect only to U3900 pin 20.
2 é o | [ 4 S 3 0402 805
C3950 'R3942 = z & ? & ? 3z _  -PP3VSRIVE ENET LR QUT .
1K = o 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 55 [VVAI N_PRSNT(1pD) BCMB7765B0 TROO_P| 40 ENET MDI_P<0> a7 6 [ PEp—
POl E ENET D2R P 0402 ?‘Ilu; QFN-8X8 TRDO_N|_4L ENET MDI__N<O> 37 82 MNLLLNE WOTH=O. 3
Ny —————— CNeCK) m
81 16 KOO} | s1| PCIE ENET D2R C N & 27 |PCIE TXD N TRDL_P| 44 ENET_MDI_P<1> . . VOLTAGET. BY
= — AL !
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
X7R CERM TRD2_P| 46 ENET MDI_P<2> 37 82 . i
C3955 0402 | PCIE ENET ROD P . 33 |pcl E RXD P | 4. TUF 0. 1UF 0. 1UF
- RXD_ 10% — 10% — 10%
0. 1UF | a1 | PCIE ENET R2D N - |POE RDN TROD2_ N7 ENET_MD_De2> a7 82 PEY eV oV
o1 16 )—PCOLE_ENET_R2D C P 1]z - b TRD3_P|_50 ENET p<3> 47 2 ? xer cerm 2 cerm 2 xR cerw
Lo o1 16 T PCl E_CLK100M ENET P - 31 |PCl E_REFCLK_P TRD3_N[_4° ENET MDI_N<3> 37 82
ooy %3?3:6 o 1 D PCI E_CLK100M ENET_N 30 |PCI E_REFCLK_N
0402 : s[ GPI 0.0/ CR_ACT_LED*| 5 =
PCIE ENET R2D C N 1|2 ENET_RESET L 11 |pERST* a > AT X NC
81 16 [T il 82 30 [T - RS (1PD) z IO 1/ LR s -
R3943 % 16 (0T} ENET CLKREQ L - 1ZCLKREQ (o GPl O_2/ MEDI A_SENSE| 2 - ENET MEDI A SENSE oo 2
0 X7TR 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.
e WELF a0 24 [T ENET_LOW PWR - 4 ILOWPWR (1PD) Py CR_ LI SDCONN_CVD T <o e
- 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> & w0 w2
N-channel FET isol ation suggested. CR DATAL| 24 gy SDOONN_DATA<1> 30 82
BCMVB7765 SCLK 56 [SCLK_SPD1000LED* . b <
B If PHY is always powered then alias = —"‘—77 M SO ” q/EESATADOO CR DATA2| 22 g SDOONN_DATA<2> D » o2
BC\VB7765 - band
=ENET_WAKE_L to PCl E_WAKE L.  aoME7765 MRl oo Ll e s CR DATA3| 22 gy SDOONN_DATA<3> oo e
B Q@ —— > z CR DATA4| 52 gy SDCONN_DATA<4> D » o
2 _BCMB7765 CS L @=p—3/CS*/ EECLK = oy DOON
s CR_DATAS -~ S N _DATA<5> & w o
TP_BCM67765 SPDLOOLED L @2 |SPDIOOLED*/ SERIAL_DO (o) @ CR_DATAS| 5y SDOONN_DATA<6> D 0 °2
TP _BCMB7765 TRAFFICLED L &= 67 |ITRAFFI CLED*/ SERIAL_DI (o) - CR_DATA7|_55 _ ol SDOONN_DATA<7> vea:im EED
o= G
o 2 D SYSCLK CLK25M ENET ey 18 [XTALI s MB_INS'| %9 g TP CEL M INSL No M5 (Menory Stick) Insert feature needed.
- 15 |xrALO & |CR_LED*/ CR_BUS_PWR| 50 - ENET CR PWREN oomy w0 Control signal to Iight LED or control SD bus power.
NC>x— - CRVP| 57 g SDOONN_WP am e
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. i = 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
AT45DB011D 0402
Sa G- 8s1
36 _BOMB7765 SCLK - 2 Isck MT S| 1 o= BCVB7765 MOSI 36
SYNC_MASTER=J31_M.B SYNC_DATE=06/ 15/ 20111
w BOWBTT65 CS L g 1 2QCst [P
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.
~ iow iow ©
VE- UF VE- UF 6.0.0
2402 2402 ) NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Pul | -down on SO plus internal pull-ups on THE | NEQRVATI ON AlNED HEREI N | S THE
other 3 SPI pins configures ENET for the $5g§££émﬁp§g£gngngPkangcﬂm
£ At mel AT45DBO11D (1Mbit) ROM If a different | TO MAINTAI N THI S DOCUMENT | N CONEI 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| pull-down instead of SO ':i/ ;‘E’I TR‘O;?S’E’;SS;V:‘B‘BL' 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 TI CAL
T4000
= soqaryENET P<0> 1 SM 12, ENETCONN P<0>
2 20y ENET N<O> 2 11 o ENETCONN N<O> ORI TI CAL
3 10 ENET_CTAPO RJ% 210'\%(7) 3
™>—> F- RT-TH
TLA- 6T213HF X
C 4 0 ENET_CTAP1 3
52 36T ENET P<1> 5 8 ss ENETCONN P<1> : o
o2 50y ENET Ne<1> ot Skt 7 s ENETCONN N<1> | . g
RX 4
)
M ARG, 10
)
T4001 Lo
o ey ENET p<3> 1 Su 12, ENETCONN P<3> | )
ENET N<3> 2 % 11 o ENETCONN N<3> | u
82 36@ )
3 10 ENET_CTAP2 p
X —>
TLA- 6T213HF 514- 0636
4 ° ENET_CTAP3
= soqaryENET N<2> 5 L@ 8 . ENETCONN N<2p
= soqeyENET pP<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
WEE T MR LB Lt 4008
ENET _BOB SM TH _CAP 112
M NERERR- BTFES: 85™n i|° by
K
&'
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.
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

051-9058 | D
6.0.0

40 OF 109
37 OF 86
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=PP3V3 FW FWPHY

138 mA

7 38 39 40

1 L4130
= 120- OHW 0. 3A- EM
D 114 mA Firewre PHY PP3V3_FW FVPHY VDDA LYY YL
™M N LT NE W DTF=0. 4 W
M NiNEDfiwDTl-ED 2 M 0402-LF
C4130 * C4131 : C4132 3| VmeEE Y
1UF —— 1UF —— 1UF ——
10% —1 1006 —— 10%
69V 69V 69V
CERM 2 CERM 2 CERM 2
402 402 402
L4110 € L4135
. =PP1VO_FW FWPHY 120- OHW 0. 3A- EM = 120- OHW 0. 3A- EM
135 mA 1 2 PP1VO FW FWPHY AVDD 25 m PCe Serbes 17 m POle SerDes . PP3V3 FW FWPHY VP25 1YY Y L2
™M N LI NE W DTFH=0. 4 W ™M N LI NE W DTF=0. 4 W
0402-LF M N_NECK_W DTH=0. 2 MM M N_NECK_W DTH=0. 2 MV 0402-LF
vamaeEL oV 1 C4110 14111 C4135 * C4136 2| VHTER
1UF — 1uF 1UF —— 1UF
10% — 10% 10% — 100
5.3y 5.3y 69V 69V
CERM 2 CERM CERM 2 CERM
405 405 203 203
110 mA Digital Core 0 mA VReg PWR
14101 14102 1 C4106 4141 * 1 C4140
1UF — 1uF — 1uF 0. 1UF 1UF
Tov —— 0% — 0% 200 109
8% 8% 8% s 8%
CERM 2 CERM 2 CERM CERM 2 2 CERM
405 405 405 203 405
C PLACEMENT_NOTE=Pl ace C4170 cl ose to U1400
PLACEMENT_NOTE=P| ace C4171 cl ose to U1400
alol Jof [« ol | af | o o ° o C4170 1 ||: PCIE FW R2D C N
23| 2| oo of & 2| ¢ 2| =)22| oo 3]s 28|88 2 92 g N 6 81
0.1UF || 10% 16v 7R cermosoz
DOL0 < VD33 ——— ~VDDH— ~VP~ VP25 VREG PWR CA171 .|| POUEFWRDCP 16 81
NCx—E2_|ATBUSB cmcrl (T:AL POIE_RXCON g o POE FWRD N 0.10F | [ 1% 1o xr cemnaosoz <
A13_|ATBUSH PCIE_RXDOP| N7 g o1 POIE FWR2D P
NCx———— u4100 — =
AL IATBUSN PCIE_TXDON| M & s POE FWD2R C N 4175 1 ||2  POE FWDZ2R N 6 81
N V643 3 N o o POE FWD2R C P 0. 10F | [ 10% 1ov x7m cermoaoz oD
FVB43E E_TXDOP| : -
o =FW PHY DSO - F12 [DSO (1PD) NT-2 PG E_TXDO - C4176 1 ||2  PCE FWD2R P
- BcA 16 81
o M _Ex zz gi - Zz DSL (1PD) NT-3 REFCLKNL e PCI E_CLK100M FW N 1681 0.10F || 10% 16v x7r cervoao2 o
D - sz (1PD) NT-4 PO BXPRESS PrY REFOLKP[ M0 g, POE OLKIOOM FWP am e w PLASSVEN-NGTERR acs &17% dlase 1o Bigs
o2 10(gry—EWPO_TPA N = _[TPAON
FW PO TPA P 8
oz a0 (TPAOP NT-21 (1PUTCK| M g TP FW643 TCK s
02 a0gBry—FWPL TPAN gy 5 [TPAIN -
NT-20 (1PUTDI | "2 g TP FW643 TDI . _
o 10 FWP1_TPA P 5 [TPALP TEST CONTROLLER (1P TOO e TP Fv643 TDO =PP3V3_FW FWPHY 738 39 40
FW P2 TPA N B3 [TPA2N -
0By EWP2 TPAN gy B
NT-18 (1 PU) TMS|_ M TP_FV643 TNVS
40, FW P2 TPA P s [TPA2P 1394 PHY (rPY b ° FW643_LDO
o2 40QgryFWPO TPB N == [TPEON NT-19 (IPU TRST* (N g  FW643 TRST L R4165" 'R4166
5 a0 FW PO_TPB P 2 |TPROP 10K 10K
aogEry FWPLTPBN gy ® [TPBIN 110w Tiow
o 10 FWP1 TPB P % |TPBLP (D Vabs pio
FWP2 TPB N B84 [TPB2N NT- 10 (1PD) \wake* (e - SEWINM L oD © ? ?
=PPVP_FW PHY CPS o W2 TPB P o lrpe2p FIXVE! 11 - TYPO I N SYMBOL REGCTL REGOLT| D13 g  FW643 REGCTL
D Nang PONER MANAGEMENT VAUX_DETECT| EL - FW643 VAUX DETECT
R4160* 40. EW PO_TPBI B7_[TPBI ASO NT-12 (| PD) /VAUX7D| SABLE| 22 TP_FW643_VAUX_ENABLE
B 200K 0 30 FWP1 TPBI AS S [TPBI ASL NT-13— (OD) CLKREQN| 2 =FW CLKREQ L as 'R4164 NOTE: FWPME L and FWCLKREQ L are
100
asw ao@MTPBI AS2 10K isolated for systenms that use
it 5% )
402, FW643 RO 11 |ro :I/F}E\év 1394B physical plug detect.
FW643 TPCPS 810 [TPCP: 2402 DETECT:
- ITPCPS NT-16 (I1PD) SCl FCLK| & TP _FW43 SCI FCLK W;:t PL;GKREqutT,' d on PHY r
TP _FW43 NAND TREE < [NAND TREE  NT- oUT saF NT-14 (1PD) SCIFDAIN| G g TP FV643 SCI FDAIN L o e PNE:se o pove!
G R4150 FW643 REXT AT Mt ’ NT-17 SCIFDOUT| M g TP FW643 SOIFDOUT = - TP (or N9
. ONT- : F2 TP _FV4. F .
L2 W CLK24P576M XO 412 FW CLK24P576M XO R 5o NOTE: NT-xx notes show NT-15 (IPD) SCIFMCI P2 g, TP FW43 SCIFMC W THOUT PLUG DETECT: )
b - =
5«7! RITI i FW CLK24P576M Xl o5 I\ NT-9 NAND tree order. Alias both signals to drop prefix
o CAL 1/ 16w -
sov " !
CeRM Y4150 Vs TP_FW643_SE - M3 |SE (1 PD)
0402 24, 576MZ R4161" ‘R4170 I SERI AL EEPROM NT-7 SCL| M2 g g FWA43 SCL
SM 3. 2X2. S\M 2 9K o1 s _TP_FW643 SM N3 ISM (1 PD) NT-6 SDAl M1 o o TP FW643 SDA
nglp?:l N - 94K 19 TP FW643 MODE A 22 [MODE_ A (1PD) NT-1 ) > °
e ey st TP_FW643 CE - 13 ICE (1PD)
o 402 5 2402 s _TP_FW643 FW620 L D125FW620* (| PU) M SCELLANEQUS
L e TP_FW643 JASI EN w®— UL JASI_EN(1PD) NT-11
SERM s _TP_FW643 AVREG AL0_IAVREG CHI P RESET NT-5 PERST*[hM o FW RESET L 30
0402 _— e L <
= s _TP_FW643 VBUF w3 lvBUF
FW643 PU RST L - FE3QFWRESET* (I PU) NT-8 'R4163
RA162" o _TP_FV64 1 L 212 locr CTL_ V10 10K
1 C4162 13 L_vi2 Ve
Aok 3433%': NCx—213 [OCR CTL_V12 (Reser ved) i
118w io% SS VREG VSS
MF-LF

402 ,

6.3V
CERM X5R
402

B2
>
o7
=)

D10
E4
ES

K6
K10

N
S
pai

SYNC_NMASTE! 90l _M.B

FireWre LLC PHY (FW43E)

SYNC _DATE=02/ 15/ 2011}

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 POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 41 OF 109
11 NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 38 O: 86

8

2

1

WWW . AliSaler.

om



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

8

4

Page Not es

FireWre Port Power Switch
e " U s ) eymon
-z 39 npu 4260 CRI TI CAL
- =PPBUS_FW FET (FW VP FET Qutput) FDOB38P G F4260 CRI TI CAL
- =PP3V3_FW P3V3FWFET (3.3V FET Input) o L a aay D4$2M60 _PPBUS FW FET ,
- =PP3V3_FWFET (3.3V FET Qutput) s PPBUS FW FWPWRSW F ' > PPBUS FW FWPVIRSW D A N &
- =PP3V3_FW FWPHY (PHY 3.3V Power) B Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5 M N_LINE_ W DTH=0. 5_nm M N_LINE_ W DTH=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_ N
- =PP1V0O5_SO_FWPWRCTL (5KPD Bias Rail) R4262% 'R4260 C4260 —
- =PP1V05_FW P1VOFWFET (1.0V FET I nput) 10K 300K 0. 1UF ——
D - =PP1VO_FWFET_R (1.0V FET Qutput) 1136w " 16w % :_ 3
- =PP1VO_FW FWPHY (PHY 1.0V) 202 , 2402 pry
Signal aliases required by this page: FWPORT FASTOFF L DIV 5 ! S Ezzgi%)zmv FWPORT PWREN L DIV
- =FW.CLKREQ L G I-B} 2262
- =FWPME L R4263* —
i i ded by thi : 10 D,
BOM opti ons provide y this page: 1/123/3 S
( NONE) ik,
EFWPORT_FASTCFE_L
1
RA261 . .
s 470K Supervi sor & CLKREQ# | sol ati on
S o
'_ %VZLF
10 7 _=PP3V3 SO FWATEVG < Q4262 2 ; _=PP3V3 SO FWPWRCTL
2\ G BSS8402DW FWPORT PVREN L
H s SOT- 363
(Sv vERL)
7 Q4261 ols NG STURF «| CRITICAL 'R4290
SSMVBK15AVFVAPE '; cA261 1 o) 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
FWPORT PWR EN 10K
o D 0%
/16w
= M- LF
= 402
C ] FW RESET R L * EW RESET L D >
DLY = 60 ms +/ - 20%
a0 20 [TR)—FEW PVR EN =FW CLKREQ L ey B
1 o EWALKREQ L 7 — FWCLKREQ PHY L
; MAKE_BASE=TRUE
Pul | -up provided by another page.
; _=PP1V05 SO FWPWRCTL . i
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 FWSwi tch
FWPWR 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 59 59 TRKE._BASE=TRUE w | MN vouT( e
[ DVB53DOUV it s
. ||< 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 6 CRITI CAL C4270 ¢ 4 oy X
S 270 Q p Q4270 0.1UF Type Load Switch
BCBATOSRETXG s FWDET_M RROR 2 BCBA4TCOXVETXG 10% Pr——
1 SOT563 é_/y h SOT563 X7R CERM 2 R(on) yp
B Y N 0402 = 50 mGhm Max
= Max Qutput: 2A
FWP1 TPBIAS R FWDET EM T 1.0V EW Swi t ch
R4272} R4273" w202,
1K 12K ; _=PP1V05 FW P1VOFWFET SSPQ F:\‘P%IVNOES FW FET
116w 116w ~2 AL M N:NECK:vaUr 0%
W LE VELE o2 )\/| N VCUT( o1 VOLTAGE=I. 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 B
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 RA276
10K 100K 4 _FWPME L s 19
1/ 12\01/3 ?‘/answ Pul | -up provided on another page.
ass L6 3 CRITI CAL
v o+ () BETE
NO STUFF % SOT- 563
A 1
0 03217LJE ¢ ISYI\C VASTER=K90I _M.B SYNC _DATE=06/ 23/ 2011
D S
16V . '
- XTR CERM 2 FireWre Port & PHY Power
=FW PNME L —s FW643 WAKE L 2 |G |'<' 4
.o D — ! 051- 9058 |D
R BT " oo L Appl e Inc.
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 NUMVBER. |V ALL R GHTS RESERVED 39 OF 86
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Page Not es FW43 TPCPS Leakage Protection Unused FireWre Ports FireWre PHY Config Straps
PO\iuer aliases riqul red by this page: FWs43 has internal |eakage path from TPCPS pin to VDD33. Di sabl ed per LS| instructions Configures PHY for:
- =PPVP_FWPCRT: FET bl ocks current to TPCPS until VDD33 is powered. (Al unused port signals TP/ NC) - Port "1" Bilingual (1394B)
- =PPVP_FWPHY_CPS _FET (From Port)
- =PPVP_FW PHY_CPS (To PHY) 40 39 38 7 _=PP3V3 FW FWPHY
- =PP3V3_FW FWPHY
- =PP3V3_SO_FWATEVG = [Ty—FW PO TPBI AS — NC FW) TPBIAS . .
" K R K = NAKE_BASE=TRUE NO_TEST=TRUE R4382 R4380
Signal aliases required by this page: o 38 FW PO TPA P — NC FW TPAP N 10K 10K
- =FW PHY_DSO D =K BASESTRE NG TESTSTRE i e
= FW PO TPA N — NC FW TPAN . :
- =FWPHY_DS1 , _=PPVP_FW PHY CPS FET. PPVP_FW CPS 82 3By = AKE BASESTROE O TEST=TRE Ve prrad
=FW PHY_DS2 M N_LINE_ W DTH=0 4 mm 2 2
o T From Por t M N_NECK W DTH=0. 2 52 a8 FW PO TPB P — NC FW TPBP . N
D NOTE: This page is expected to contain m?%;é;g& m Lazim g —— WAKE_BASE=TRUE NO_TEST=TRUE Ni\IE\PEI-gEﬂ)E — =FW PHY DSO oo =
the necessary aliases to map the R4311" —  =PPVP_FW PHY _CPS - 52 3s¢gry-—FWPO TPB N = ml\ﬁ EFAVS'E):JRSEBN NG TEST=TRUE ° FWPHY DS1 —  =FW PHY DSl oD =
FireWre TPA/TPB pairs to their 470K — To FW643 - - MAKE_BASE=TRUE -

i FW P2 _TPBI AS — NC FW_TPBI AS FWPHY_DS2 — =FW PHY DS2
appropriate connectors azd/ or t Io a2 38 [T = AKE BASESTROE o TESTSTRE s VAKE_BAST=TRE — oD @
properly ternminate unused signals. M LE FWP2 TPA P — NC FW2 TPAP

. . . 4022 #CBD —— MAKE_BASE=TRUE NO_TEST=TRUE ° 1R4381
BOM options provided by this page: CPS EN L DV 38, FW P2 TPA N — NC FW2_TPAN 6 10K
(o) dnt =R e
sogEry—EWP2 TPB P — NC FW_TPBP s MF-LF
1394b inpl enentation based on Appl e R4312% = MAKE_BASE=TRUE NO_TEST=TRUE 5402
FireWre Design Guide (FWDG 0.6, 5/14/03) asggyFWP2 TPB N = _NC Fve TPeN S esE—°
40 39 38 7 _=PP3V3 FW FWPHY
CRI Tl CAL
. . Cabl e Power
Term nati on L4310 -
- - Note: Trace Pl FW PORT1 nust handle up to 5A
Place close to Firewre PHY ; =PPVP EwPoRTL  FERR-250-OhM - P
1 2 __PPVP_ FWPORT1 F
9 M N_LI NE_ WDTH=0. 5 _nm
s s [y FWPL TPBIAS - VoL Thaegay o 28
1 C4314 -
—— 0. 01UF
— 10%
1 C4360 2 Son
0. 33UF 402
0%, (EW PORT1_TPA_P)
2 ceRm xR (EW PORT1_TPA_N) =
02 = = =
= "Snapback" & "Late VG' Protection PORT 1
SI GNAL_MODEL-ENPTY T 30 7_=PP3V3 SO FWATEVG Bl LI NGUAL
'R4360 RA361* CRITI CAL
56. 2 56. 2 PLACE_NEAR=W4350. 1: 2 nm J4310
Thew 116w | 1394B- MB7
MF-LF MF-LF F-RT-TH
402 402 ,
? e, w4350 (EW PORT1_TPB_N) 1L 5P PR e
o2 snggry—EWPL TPA P — va\{%;séﬂg‘? = 0402 TPD4S1394 (EW PORT1_BREFE) 9 ? TPBere ouTPUT
52 3sEry—EWPL TPA N — FWPORT1 TPA N TP_FWATEVG VCLMP s vawe M D1+ & (EW PORT1_TPB_P) 2 | oTPBr o WP Teee
=N T it o |
B o2 38 Ery—EWP1_TPB P — FWPORT1 _TPB P o9 @Om}—FUECRT_PVR_EN o 4 IFWPWR_EN B
= MAKE_BASE-TRUE RTIcA D2sls NCX—————0sa Ne| e
52 sggry—FWPL TPB N — FWPORT1 TPB N N 0. L s (GND) 5 vo
I GNAL_WDDECEENPTY Y | T WRKEBASETRE R4?0%E G\D - (EW PORT1_TPA_N) s | e A)VG on
'R4362 R4363* 2 FW PORT1 AREF 5 — Tercr> I NPUT
56.2 56. 2 V. LE (PINS 5/6 AND 7/8 ARE (EW PORT1_TPA_P) ‘lo é AR rpne
6w 116w 02 2 SWAPPED FOR BETTER ROUTI NG
MF-LF MF-LF 10
2402 4025 PLACE_NEAR=J4310. 5: 2 nm 11
EW PORT1_TPB C L C4319 ¢ 0 Olcussis
= 0.1uF —— +——o0| av
-1 13
1 R4364* Som 2 — 9,
C4364 4. 99K 603-1
—— 220PF e (FW PORT1_TPB_P) ‘R4319 =  514S0605
25V 1/ 16W -
? Qo cen Rt N (ENLEORTI_TRE_N) im AREF needs to be isolated fromall
9%
?/usw I ocal grounds per 1394b spec
M- LF
240 Wien a bilingual device is connected to a
= beta-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
A SYNC_DATE=02/ 15/ 2011
FirewWre Connector
051-9058 | D
d} Appl e I nc. m
° 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
BEHERETI LI R e 1 o e
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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090 criTica
ODD Power Contr ol 03656 SATA ODD Connect or
=PPSV_S3_Q0D + PP5V_SW QDD
A% ql NeERsYY PTH=0. 4
R4596! C45951 T RSN
To0R 0. 068UF - = w s SATA_ODD R2D P CA5211 |12 cowome _SATA ODD R2D C P 1o 00
2% 1 XS o 0. OIUF | [T0% 16%X7R
Note: 3.3V nust be SO if 5V is S3 or S5 to L X5R- GEEM 14500
ensure the drive is unpowered in S3/S5. 2 CA596 54722- Q164 w s SATA_ODD_R2D N CA5201 || 2 covome SATA ODD R2D C N 1o o0
R4595 0. O1UF ST 0. OIUF | [1T0% 16%X7R
L oopwrENLssv L 1309%; | oop Pwr ss 1]]2 10 O3
D =PP3V3 ity Igl\z" o0 ol -
» =PP3V3_S0_ODD 94596 ole hos X7 CERM 8l ol hal
SSMBN37EEAPE 10 9 ey
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A o FPSY S3 1R R . . SATARDRVR | 2C EN L 10
VaTAGE—gV N R2D Pass' Ve mErrphaSI s | 2C_EN* 1R4512 NC Il\:AISLTtER:YO\lAS J30 SYNC DATE=11/08/ 201
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o L ceru 'RA511 o[l 2 d} Appl e I nc. 051- 9058 | D
0402 ;él&\é\/ 338S0907 8 6.0.0
1 b3 CRI TI CAL = NOTI CE OF PROPRI ETARY PROPERTY:
- THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_ OF APPL
THE POSESSOR AGREES TO THE FCLLONI\G
= = I} NOT 1O REPRODLGE G O 11 45 OF 109
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
1V ALL RI GHTS RESERVED 41 O: 86

8

2 1

WWW . AliSaler.

om



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

Port Power

Switch

PP5V S3 USB A ILIM

CRI Tl CAL

L4605
FERR- 120- OHMV 3A

1 2

7 _=PP3V42 G3H SMCUSBMUX

CRI Tl CAL
U4600
TPS2561DR
SON
, _=PP5V_S3 USB 2lINDO ouT1LS
T_:‘I N_1 out2| g
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25 ¢oom—USB EXTB OC L SoFAULT2*
4 [ENL
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CRI TI CAL G\D PAD R4600"
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6 116w
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USB Port

PP5V S3 USB A F

PP5V S3 USB B ILIM
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C4605 *
a3 0. 01UF
20%

M N_LINE_W DTH=0. 5_nm
M N_NECK_W DTH=0. 375 nm
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)
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limt per port (R4600):
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4
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J_ 29279 e USG LXIA RX L B 2--OSTDA_SSRX+
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R4651
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%
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0
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1 %ew
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402

X5R 201
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e
I
10% 6. 3v
R 301
GND_VO D=TRUE
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MO YES 1R4650
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0. 1UF —— 5%
BT v o
cErRv 2 402
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PI 3USB102ZLE
" i " w0 oo
50 10 (Ey—USB_EXTA N 5
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M 25% 1
P Y o S SEL| 10 SMC DEBUGPRT EN L am s D Vo oo BOCHM 25% 100MA
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° DLV O o0 15 [TR)-USB3 EXTA TX N 1|2 20USB3 EXTA TX C N MY Y YL
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USB Port B (Back Port)

CRI Tl CAL

L4705
FERR- 120- OHV 3A

P PP5V_S3_USB B ILIM . PP5V_S3_USB B F
M N LI E WDTH=0 5 _mm M N_LTNE W DTH=0. 5_mm
M N_NECK_W DTH=0. 375 nm 0603 M N_NECK_W DTH=0. 375 nm
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0. 01UF
20% CRI Tl CAL CRI Tl CAL
X7k CERM 2 L4700 J4700
0402 90- OHV 100MA USB- 3. 0- J30
DLP11S o
= SRS F- RT- TH
USB EXTB MUX N 4 3
80 25¢CHI—. 1
- OVBUS
—_— 80USB EXTB F N 2 oD
50 25G@> USB_EXTB_MUX_P 1 Y Y L2 20USB_EXTB F_P 3 oo
g OGND
2 8l 4l 4 a0 USB3 EXTB RX F N > {OSTDA ssRx:
00/ O so USB3 EXTB RX F P OSTDA_SSRX+
SIVBUS ; OGND_DRAI N
ao a0 USB3 EXTB TX F N OSTDA_SSTX-
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D4700 10
= RCLAMPO582N 1
SLP1210N6
CRITTCAL 12
13
14
o] |sHELD
GN\D_VO D=TRUE 16
CRI TI CAL 17
L4710 18
80CHW 25% 100MA
0504
L2 =
%0 19 (OO} USB3 EXTB RX N 4 (Y Y Y Lls
50 10 (OOT}—USB3_EXTB RX P ! 11 2
L1

ORI TI CAL
L4720
80CHM 25% 100MA
GND_VOI D=TRUE 050t
4720 L2
0. 1UF
%0 10 [T)-USB3 EXTB TX N 1|2 20USB3 EXTB TX C N 4 Y Y Lls
11 CcA721 JER—
10% 6, 3v 0. 10F J—
R Gor
0 18 USB3 EXTB TX P 1|2 sUSB3 EXTB TX C P L Y Y Ll
m L1
AN
R 201
GND_VQ D=TRUE CRI TI CAL s w
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i
C

NOTE: Swapped pin4 and 5, pin6é and 7 for |ayout.
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a1 7=PP5V_S3 IR

| R SUPPORT

~

DI FFERENTI AL_PAl R=USB2_TPAD

DI FFERENTI AL_PAl R=USB2_TPAD

P1.
P1.
S1P1.
P1.
P1.

K
u4800
CY7C63803- LQXC
&
0/ D+ PO.
1/ D PO.
2/ VREG | NTO/ PO.
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R -
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A
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D
u4900
LMAFSXAH5BB
81 47 16 6 LPC_AD<0> B13 || PcOADO (1 89\2) Al Noo|_E2 Al a5
wawe@y LPC ADSL> 0000000000000 ey AI8lIpooADL AlNo1| EL SMC_ADC1 s
s @y LPC AD2> 0000000000000 ey Cl2IPo0Am2 oM T ANzl F2 g SMCADC2 = e
8147 16 6 LPC_AD<3> D11 || PCOAD3 ANO3LFL__ gy SMC ADC3 e
o 20 [T LPC CLK33M SMC - HI2 || pcocLk Al No4| B3 - SMC_ADCA am
o1 a7 10 5 [y PC_FRAME L wp— D12 POOFRAME Al No5|_A3 SMC_ADCS s
2 SMC LRESET L - CL3LPCORESET* ANo| B4 o SMC ADC6 ~~~~  amee
47 16 6 LPC SERI o H13 | POOSERI RO Al NO7|_A4 =—SMC_ADCY7 am
17 o o PM_CLKRUN_L (o @—CL1L PCOCLKRUN* ANog| BS o, SMC ADCB am «
717 s (D LPC PWRDWN L - FL3]LPCOPD Al No9|_AS SMC_ADC9 a6
19 T} SMC _RUNTI ME SCI _L - Fl2dLpcosai = Al NLO|_BS SMC_ADC10 NC FOR STACK BRD. a6
6 KE, L B12 |pks Al N11| A6 1 N BrD a6
AN CL o SMC ADCI2 ~ ~~~~~~  mee
o anqgry—SMBUS SMC 0 SO _SCL @~ gy FEl0li2cosa AN 2 g SMCADCI3 ~~ ~~~~~~~  amee
o anqgry—SVBUS SMC O _SO_SDA  cr  gug DI311200SDA Al N14| BL 4 .
oy SMBUS SMC 1 SO SCL @~ qug Ml2asa Al NL5| B2 SMC _ADC15 w©
Y SMBUS SMC 1_SO_SDA @ o= "2 |l 2C1SDA Al N16| @ SMC_ADC16 NC FOR STACK BRD. a6
v s oy ONVBUS SMC 2 S3 SCL (@~~~ qug Mlocsa ANL7[ G g SMC ADCL7  wemsmocen  armae
84 a8 s@Mw—“_wl 2C2SDA Al N18[ HL SMC_ADC18 NC FCR STACK BRD a6
o sng@y—SVBUS SMC 3 SCL @ o= 8] 2c35CL AlNLO| H2 e=—SMC_ADCLO NC FOR STAGK BRD am «
C 84 AE@MQ—“_KBI 2C3SDA Al N20| B7 SMC_ADC20 NC FCR STACK BRD a6
P SMBUS SMC 4 _ASE_SCL e enc pxc =7 |l 204SCL Al N21| A7 SMC_ADC21 NC FOR STACK BRD. a6
As@ﬂﬂ&%ﬂ_&m“_wl 2C4SDA Al N22| B8 2 N 6RO a6
a4 48 6 SMBUS SMC 5_G3_SCL N4 || 2cssCL AN A8 o, SMC ADC23 ~ sovemewes  qrmee
saas oq@rySVBUS SMC 5 G3 SDA (@ =~ gug M liocsspa
- | K2 Pl L 10 46 68 78
52 T} SMC _FAN O_CTL &—LL [PvB/ FANOPWWO co+| KL SMC_VCCI O CPU DI V2 a6
=2 D SMC_FAN O_TACH - L13 Ipvr/ FANOTACHO cl-| L2 SMC_S5_PWRGD VI N a5
e SMC FAN 1_CTL @—CLL [PK6/ FANOPWML PCs/ C1+| L1 SPI _DESCRI PTOR OVERRI DE 24
0 —SMC FAN 1_TACH 22 |PK7/ FANOTACHL  T3CCP1/ PJ5/ C2- | C5 CPU CATERR L 1078
P SMC MPMb_LED PWR NC FOR STAGK BRD S P2/ FANOPWWR T3CCPO/ PI4/ C2+| D5 - CPU THRMIRI P_3V3 am «
w @—SMC VMPVB_LED CHG =~ wcrmsmocem g D10 IPNG/ FANOTACHR
ssiocLiki P2l M g SMCPMG EN ~~~~~ oryens
s YS_KBDLED L11 |pNa/ FANOPWWE SSI OFSS/ PA3|_MB PM_DSW -
6 SMC T25_EN L & 12 |PNS/ FANOTACH3 SSI ORX/ PA4| L4 SMC DELAYED PWRGD 24 35 46
w0 @—SYS_TDM ONEW RE ‘; NI lons/ FANOPWE ssioTw Pas| NI g SMC PROCHOT o <
63 SYS_ONEW RE -1 [PN7/ FANOTACHA
s HSIDEISENSECC o 4 lowp/ Faorws ULRX Bo| FLL SMC_DEBUGPRT RX_L s
nommSMC ODD DETECT @ g JI2pH3/ FANOTAGHS uLTx Pe1| Ell SMC_DEBUGPRT_TX_L 2 a0
ToccPo/ Pe6|_F4 SMC _SYS_LED .
« mm—CPU PECI R & 4 |PECI ORX ToocP1/ PE7| F3 g SMC GEX THROTTLE L~ ey
0 @On SMC PECI L - 6 |pECI 0TX
SSI 1RX/ PFO|_M® SPI _SMC M SO  ic ror stack sro 46 81
63 46 5 [T SMC Bl L_BUTTON L - M3 [ppo/ | RQL16 SSI 17X PF1[ N9 SPI _SMC_MOSI NC FOR STACK BRD 26 81
© m>—SMC DP_HPD L - 12 PP/ RQLLY SSI 1CLK/ PF2| L10 Pl K ew BeD 16 81
. SMC _PVE_S4_WAKE L P |PP2/ 1 RQI18 SSI1FSS/PF3| K10 g SPI SMC CS L wromsmocam oy 40 o0
1 [y SMC_PMVE_S4_DARK_L 212 lPP3/1 RQLIO PFa[ L9 g S5_PWRGD el
B 73 46 @M_MEN—‘;BPP‘UI RQ120 PFS‘@_‘MM@ 17 23 24
NC =2 1PP5/ | RQL21
NC FOR ENG PKG NCXEPPG/' RQL22 WroccPo/ Paal K7 SMC _DEBUGPRT_EN L a2
63 53 a0 MG LI D - K6 |PP7/ 1| RQL23 WIOCCPL/ PG5 L7 g SMC GEX OVERTEMP ~ ame
1 OO} ENET_ASF_GPI O (o) - D4 Ipqo/ | RQL24 Wr20cPo/ PHO|_K3 ALL_SYS PWRGD 23 24 73
s —SMB_INT_L - E4 |pQ1/ | RQL25 Wi2CCPL/ PHL| K4 g SMC THRMIRIP ~ epmyee
53 46 [T SMC_BC ACK - FS lpe/ | RQL26
a6 P L N5 |pQs/ | RQL27 WI3CCPO/ PH4| J3 PM TN _L 17 23
73261786 PM SLP_S3 L - N6 |pu/ | RQL28 Wr3CcP1/ PHs| HA PM SYSRST L 17 24
733226 17 6 PM SLP_S4 L - S IPcE/ 1| RQL29 wiaccro/PHE| B g MEMEVENT L @ eyeroas
73 17 PM SLP_S5_L - M6 |pqe/ | RQL30 WIA0CPL/ PHT| G4 g SMC ADAPTER EN  epnyiras s
52 40 r—SMC_ONCFF L 5 |PQ7/ 1 RQL31
T10CP0/ PIO|_ S0 SMC OOB1 _RX_L NC FOR ENG PKG 6
a7 46 6 E—SMS RX L - L3 Juorx T1icCP1/ PI1| B9 SMC OOB1_TX_L s
a7 46 5 (T} SMC TX L - M fuoTx T2ccPo/ PI2| A9 SMC | R RX_OUT_RC 1 e enc e w©
T20cP1/ PI3| B g BDV BKL PWM i rovew meppmy o
80 B@Mﬂ USBODM
Y e S U= M= O R — G = 2 V- o wrsocP1/ PhB| HIO g SMC BATLOWL oy
NOTE:
SMS Interrupt can be active high or |ow, renane net accordingly.
If SMS interrupt is not used, pull up to SMCrail.
A NOTE:
Unused pi ns have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

=PP3V3_S5_SMC ;4

N e
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SMC

d} Appl e I nc.
®
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PROPRI ETARY PROPERTY_OF "APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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SMC Reset "Button", Supervisor & AVREF Supply « _SMC_ADCD — SVC_CPU VSENSE w SMC12 PECI Support
—PP3V3 S5 SMC » SMC_ADCL — SMC CPU | SENSE o oo CPU PROCHOT L e O S0 e
46 45 7 _— — -] = = 7 46
, =PPVI N_S5_SMCVREF s SMC_ADC2 — NC SMC_ADC2
Deskt ops: 5V ® VAR BASE= TRUE L %05 CRI TI CAL
Vobi | ons 3 a2y s SMC_ADC3 = SMC_DCLN. VSENSE w o VENISAFE Q6050 |,
5020 : “ - IR5000 .+ _SMC_ADCA — LN | SENSE s i CRI TI CAL SSMBK15AMFVAPE :
0. 451%@::: v Us5010 VIN %%10‘5;/ s _SMC_ADCS — C PB= VSENSE 50 s *62 VESM 2
CERV R 2 VREF- 3. 3V- VDET- 3. 0 2%‘% = SMC_ADC6 — SMC_HDD | SENSE w SMC PROCHOT Tt
— MAKE_BASE= = LMo PROCHOT ey 4+
o - SMC_TPAD RST L BMRI* (1 PUNOG0R048  RESET* S SMC RESET_ L @O o s SMC_ADCT — SMC BMON | SENSE w R5052 2
= w0 15 r—SMC ONCRE_L L L) PP3V3_S5_AVREF SMC ., . SMC_ADCB _ SMECPUM ISENSE o, emD-SMEPEA L IAAA2 SWCPEC LR
— . - | = 5%
0\52’?_ MANUAL_RST L 4 peLay  CRITI CA'-B;%T‘JT 8 NEERWOTH=0. 1 s _SMC_ADCO — SMC OTHER HI_ISENSE . v @m-PM THRMIRIP L R From SMC. b&:g‘é” 15053 |'Rs0s1
'R5001 C5001 t jND > s SMC_ADC10 — SMC MEM | SENSE w0 slo 059 1.6K 330
“BASE= e
% 0.01UF —— G5025 o 5026 » _SMC_ADC11 — SMC CPUWCCI O I SENSE 4 o %NBNBAFE [Vant [rant
g’élg\é’ 1% > 10yF —— —— 0, 01UF “BASES > | Sorses L4062 402
B XTR GERY eéggz > %4%’_ZCEW = _SMC_ADC12 — SMC_AXG VSENSE w0 +— CRI Tl CAL NOSTUEF
S LK_PART=SMC_RST  _SMC_ADC13 — NC SMC_ADCL3 ts*gls = E
PLACEMENT_NOTE=Pl ace R5001 on BOTTOM si de D ML AVS_Sl 45 49 50 » SMC_ADC14 — NC SMC_ADCl4 SMC THRMIRI P
MR1* and MR2* nust both be |ow to cause nmanual reset. VOLTAGE=0V : SMC ADCILS — "NC SMC_ADCIS = T =
Used on nobiles to support SMC reset via keyboard. - —BASES R54054
NOTE: Internal pull-ups are to VIN, not V+. s SMC_ADC16 = NC_SMC_ADC16 as a5 @@m—CPU_THRMIRI P_3V3 s @m—CPU PECI R 1/\/\3/\/2 CPU_PECI Vo SR
s SMC_ADC17 — NC SCM ADC17 To SMC. e Fronf To CPU PCH.
» SMC_ADC18 — SMC_AXG | SENSE w0 058° R5058 402
= TRREEASES 3.3K
Debug Power "Buttons" « SMC ADCLO — NG SNCApcLo METSISALE 7 Sy muene 8 LA e M MR b - -
. SMC_ADC20 — NC SMC_ADC20 RITICAL, red SMC12 SPI Support
SMC _ONOFF_L 45 46 53 s _SMC _ADC21 — NC_SMC_ADC21 Series resistors are no stuffed until the
oM T SMC ADC22 NCisNC=ADC22 1 topol ogy of 2 SPI Masters are verified.
R5016* s = NG SMC L
0 1 45 _SMC_ADC23 = SMC ADC23 a5 a0 R5021
Mié\g « SMC GFX OVERTEMP  — NG SMC GEX OVERTEMP SPI_SMC M SO A0 PO E Mso
2 — MAKE_BASE=TRUE 81 45 (TR W\/—EAF_O——@”“EU
= = 2 X_THI LE L — X_TH TLE L PLACE_NEAR=UB100. 2: IV
SLRETBTERN TR Ly ARTATE™ ¢ -SME SR THROT i — NO STUFF R5Q22  Hifw
1 “ EAN 1 CIL =R GMC EAN 1 CTL o > SPI_SMC MOSI 1,0 2 402 MB MSI oo - o
= s EAN 1_TA = FAN 1_TA( 5% R5023 h A JoARpIo0 511w
=TRKE-BASES 1o §<° NO STUFF
» ENET_ASE_GPI — ENET_ASF_GPI o 1 y—SPL_SMC_CLK 402 1ANA2 ___SPI_MB CK oo e
. . = 2l = A PLACE_NEAR=U6100. 6: 1MV
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: = _SMC_MPM6_LED_CHG = NC SMC VPV LED CHG oo mm—SPL_SMC GS L 1’\/\/\/2 pLAcEsiéAR:’\LﬂEr% 1(;1SNML oD 7 s o
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz ADC10 and ADCl1l are shared s _SYS _TDM ONEW RE = NAN&E%BYS TDM_ONEW RE 1 51/8\'4/ -
with conparators on Stack Board. = SMC_O0B1 RX_L — SVE SSD_QOBDZR L " hos
R5010 s SMC OOB1_TX L = SMC. SSD_OOBR2D L “ Not es:
—CHGR NS OOBD2R was OOB_TEMP, from SSD, to SMC -
w XTAL (A SMC XTAL_R o ACK S w0 002 OOBR2D was TEMP_CTL, from SMC, to SSD w0 =PP3VE S5 SMC
e s _HI SI DE_| SENSE_OC NC HI SI DE_| SENSE OC
1 5010 « SMBUS SMC 4 ASE SCL — NC SVBUS SMC 4 ASE SO s SMC_ONCEE L ?28;8 10K s anp2
12. 000M-Z- 30PPM 10PF = s G3_PONERON L 10K 1 2 %
 _SMC_EXTAL LN « SMBUS _SMC 4 ASE SDA — NG SVBUS SMC 4 ASE SDA SCML2 Eng Pkg Suppor t e SMCLID 5071 100K L w2 T 720w VF 20T
= Not e: » _BDV_BKL_PWM — NC BDV_BKL_PWM S SME TX L S073 10K 4 p % TZoW Wz
NC : = -_BASE= SMC RX_L 5074 100K 1 2 5% 720W 20T
Pul | - f S P DARK_L — 47 45 6 T
1C5010 CRITI CAL 105011 a:ie i:ppagésswsﬁsg%)SL C s SMC PMVE_S4 DARK L SDOONN STATE CHANGE SIC = x0 . PP1V2_S5_SMC VDDC N “SMC_DEBUGPRT TX_L_Rb075 10K VN 5% zow 20T
—— igPF —— igPF ' w SMC SOl L — SMC WAKE SCI L i s 2 _SMC_DEBUGPRT_RX_L 100K 1 \'ANT2 5% 1720W t’M_F 201
-_| = 5% 17 20W 20T
? gRg,cerm 2 @G, CERM = SMC_T25_EN L — NC SMC 125 EN L 1R5099 w10 SMC_TMB ASTONAVARE LT S Wy Ve MR
—_BASE= 0, i a5 s SMC_TDO R5078 10K 1 N2
o s SMC IR RX_ OUT_RC — NC SMC IR RX_OQUT_RC 5/016}9/ w456 _SNMC_TDI R5079 10K 1/\/\/\/2 5% 17 20W M- 20T
J_ = VREBSETRE 2%‘% 47 45« SMC_TCK 5080 10K 1 2 % 20w W 20T
16 45 _SMC_ADC23 sass SMC BIL_BUTTON L >081 10K LAANZ 5% 1720W MF 20T
= 12 SMC_PACKAGE: ENG o 40 45 SMC_BC ACOK 0087 470K 1 g o% TTZ0W WM 20T
v —PM CLK3IK SUSCLK RIAAA 2 SVC CLK3IK oy s - =PPVCCI O SO_SMC < _SMC S5 PWRGD VIN R509Z 100K 1 n\A72 >0 720 V20T
PLACE_NEAR=U1800. N14: 5MM 5% 1/20W M- 201 5% 1720W ™ 20T
45 20 27 MEM EVENT_L R5014 10K 1 I ——
o s R5017 100K 1 \\A2 5%
. s CPU_THRMIRI P_3V3 LAAN 2o 2O
. . +» _SMC_ROMBOOT
S4 HPD SMC Wake Source System (Sl eep) LED G rcuit .
. SMC_VCCI O CPU_DI V2 Il?E)OSS
!
, _=PP5V YSLED Sow
2201
R5031!| |'R5030 wo SCTHEMRP [ RS086 10K 1 n\np2 o0y ooy
T
_pP3V3 S4 SMC 1/5221;50 %9"15 13 45 17 _SMC_ADAPTER _EN R5085 10k LAAA 2 s o0
2%‘%\/ %iu\év w2 SMC DELAYED PWRGD R5091 100K AN —s5—1rzow—w—2oT
'R5020 2| |2 -
100K SYS LED ILIM . R
; e 100K
2/%0w BATLQ/\# | SOI ation 2 KE EN R5090 1 T oW 20T
2 1 —
SYS_LED L_VDIV . PP3V3 WAN
CRITI CAL SMC_DP_HPD_L @D =
5020 R5032 , _=PP3V3_S5_SMCBATLOW =PP3V3_SUS SMC, oo W EI_EVENT L R5089 10K LAAN 2 OO |
o 3
SSVBKL5AVFVAPE | 2+ 1‘1,427150 ° > o RS CRI Tl CAL D
VESM ||<_'" 2@%; b L B E %ﬁ&w R590%(|)<1 040 SYNC_MASTER=YONAS J30 SYNC DATE=01/ 02/ 201
SOT- 563
=PP3V3_S4_SMC a0 Svs LED L {4>| —@ ° 1128 SSMEKLSAMEVAPE SMC Support
ol §] @ o Lz e Inc 051- 9058 | D
s 15 > SMC_BATLOW 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:
R5841 PM BATLOW L in PCH. THE | NFORMATI ON CONTAI NED HEREI N | S THE
1 2 PROPRI ETARY PROPERTY_OF APPLE | NC.
= THE POSESSOR AGREES TO THE FOLLOW NG
> SMC_SYS_LED SYS_LED ANCDE gy o0 ipigy NOSTURE 11 NOT 70 REPRODLCE R Gy 1T PENCE 50 OF 109
40% 11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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LPC+SPI Connect or

CRI TI CAL
LPCPLUS_CONN: YES
J5100

55909- 0374
M ST-SM

402

7 _=PP3V3_S5_LPCPLUS L) s
; _=PP5V_SO LPCPLUS ~
IS - LPC CLK33M LPCPLUS Van i LEZER
51 45 16 5Py LPC AD<0> 3450 LPC AD<2> B 6 16 45 81
51 45 16 5Py LPC AD<1> sl ofe LPC AD<3> By s 645 6
7 O C 8
76 (TEy—SPL_ALT MoSI - o 5 o - SPI ROM USE_M.B oD ¢ 10 56
w76 @Om—SPL_ALT M SO - 1] 5 o2 - SPI_ALT CLK ame
o1 45 15 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
wass SMC TVE &1 001" g | LPC PVROW L ame v s
246 LPCPLUS RESET L - 19] 5 o2 - SMe TDI @D ¢ 45 4
46 45 6 (OOT}—SMC_TDO - 2l 5ol - SMC_TCK oo © 45 4
TP_SMC TRST L - 2l 5 o2 - SMC RESET L oo 45 46 64
e 26 e SMC_ROVBOOT
TP _SVC VDL -—2=100 - D
46 45 0 [TR)—SMC TX L - 216 o2 - SMC RX L oo © 45 40
29 oo 30 ey LPCPLUS GPI O 6 19
- oD
33\ 34
N4
516S0573
SPL_ALT M SO 6 a7
SPI_ALT MOSI 6 a7
SPI_ALT CLK 6 a7
SPIL_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% % % PLACE_NEAR=J5100. 9: 5mm
1/ 16W 1/ 16W 1/ 16W 1/ 16W PLACE_NEAR=J5100. 11: 5nm
M- LF M- LF M- LF M- LF
, 402 , 402 , 402 , 402
PLACE_NEAR=U1800. AV3: 5nm R5110 R5120
47
LARA 2 a1 SPI_CSO L : 2 SPl MBGCSL oo 46 56 01
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 L 2 SPI_MB CLK oo 46 56 01
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
) i
MELE R51123 Vios
Ny SPL_MB M SO am
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.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY_OF "APPLE | NC.
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PCH SMBus " 0" Connecti ons

as 7 =PP3V3 SO _SMBUS PCH

SMC " 0"

SMBus Connecti ons

7 =PP3V3 SO0 SMBUS SMC 0 SO

SMC "5" SMBus Connecti ons

, =PP3V42_GBH SMBUS SMC BSA
- o | o | |
Cougar - Poi nt R5200 R5201 SO- DI MM " A" SMC R5250 R5251 SMC R5280 R5281 Battery Charger
U1800 118w Tiew Wite: oj;fogose & oxa w4900 118w Tiew w900 u 1232 iew 15L6258 - U7000
( MASTER) Yaes,[ ], 46t ( & ad: ) ( MASTER) Vs, ], ket ( MASTER) R B B g (Wite: 0x12 Read: 0x13)
51 16 SMBUS PCH OLK —_=12C SODIMVA SCL - ss 45 __SMBUS SMC 0 SO SCL ss s s SMBUS SMC 5 G3 SCL —_=SMBUS CHGR SCL o
D NAKE_BASE=TRUE VAKE_BASE=TRUE MAKE_BASE=TRUE —
51 16 SMBUS PCH DATA —_=12C SODI MVA SDA 2 sa 45 __SMBUS SMC 0 SO SDA sa 45 5 SMBUS SMC 5 G3 SDA —_=SMBUS CHGR SDA o
MAKE_BASE=TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE —
J L ] J L
VRef DACs SO DI W " B" Battery
33100
13400 36955
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) —
a1 =1 2C VREFDACS SDA — — _=12C SODIMVB SDA 2 Battery Tenp - (Wite: 0x90 Read: 0x91) —  =SMBUS BATT SDA -
J L L
Mar gi n Contr ol LED BACKLI GHT X19
w701 ;
w3401 (WRITE: OxBB READ: 0X59) SMC " 3" SMBus Connecti ons
(Wite: 0x30 Read: 0x31) : : (Wite: 0x90 Read: 0x91)
51 =1 2C PCA9557D SCL — —  -izced 1sa . — =AP TEMP SMB SCL 5 , =PP3V3 S3 SVBUS SMC NMGMI
a1 =1 2C PCA9557D SDA — —  —i2cEK 1 spA . — =AP _TEMP_SMB SDA 22
= = NO STUFF NO STUFF
] 1 L R5290"| |'R5291
S'VC 4. 7K % 4. 7K
s s
u4900 1/ 16W 1/ 16W
M key (MASTER) Yk, [ ], et
Wite: ofzaase d: 0x73 ss 15 SMBUS SMC 3 SCL
C XDP Connect or s (Wite: 0x ad: 0x73) "o . SVBUS 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 — . , =PP3V3 S3 SMBUS SMC A S3
23 =SMBUS XDP_SDA p—
TA i e
| ‘ SATA_Redri ver SMC R52710K '1?3271 Trackpad
w510 s s
: w4900 118w row 15800
H B H B7 - -
(Wite: 0xB6 Read: OxBT) ( MASTER) Yoz, [ ],k (Wite: 0x90 Read: 0x91)
—=SATARDRVR 12C SCL
= “ 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
3502 , ___=PP3V3 SO T2912C
(Wite: 0x72 Read: 0x73) M crocontrol | er abstracts
I CDR(s) in plug.
=—=l2cAs sa = R5230'| ['Re231 2% S) in plug
4. 7K 4. 7K
— =i2c ALS sDA % T29 IC e A T29 Plug uC
. U3600 Wl e 19330
( MASTER) 2 2 (Wite: 0x26 Read: 0x27)
. . i gi 12C T29 SDA — =1 2C T29AMCU SDA
B PCH " SM.i nk 0" Connecti ons Digital Sv5 0 2CR D = 6
LI S3310LH  U5920 5555 __12C 129 SCL — =1 2C T29AMCU SCL .
ite: 0x30 Read: Ox31) VAKE_BASESTRUE
4 7 =PPBV3_SO_SVBUS PCH (Wite: 0x : |

8116 SM._PCH 0 CLK

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

VAKE_BASE=TRUE
s1 16 SM._PCH 0 _DATA

VAKE_BASE=TRUE

=12C SMC SM5 SCL

=12C SMC SM5 SDA

For Conpliance Testing

PCH "SM.i nk 1"

Cougar - Poi nt
A u1800

(Wite: 0x88 Read: 0x89)
s1 16 SM._PCH 1 CLK

Connecti ons

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

rs236 70070

SDRVI 2C: SB

CPU Tenp

EMC1414: U5511
(Wite:

=1 2C CPUTHVSBNS SCL

0x98 Read: 0x99)

VAKE_BASE=TRUE
sa a5 __SMBUS SMC 1 SO SDA

=1 2C CPUTHVBNS SDA

VAKE_BASE=TRUE

81 16 SML_PCH 1 DATA

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

R5237 0 1 2

| 2C _DPSDRVA_SDA

o VYW Tmw  wE B TRE Y

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

b7 o
1 ZE)E& § Eﬁ"zow
201,[ |,201

DP Re-driver
w9310
(Wite: 0x94 Read: 0x95)

=1 2C DPSDRVA SCL

=1 2C DPSDRVA SDA

ISYI\C MASTER=K90! M.B

SYNC _DATE=02/ 15/ 2011}

SMBus Connecti ons

d} Appl e I nc.
®

051-9058 | D
6.0.0
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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)

V across Rsense: 20.1 mv -

Gain needed: 164. 2x CPU Core Load Side Current Sense (I COC)
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
D 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 oSV CPUVCDI O I SENSE oy o e 1 ooy CPULMWP_ I SNSL_P 1% 225 L 5340
PLACE_NEAR=R7640. 3: 5MM UM PLACE_NEARSR7510. 4: 5MM 4%, IeRIOTAIIgIALSNS: YES }’I.UF
5 70 CPUVCCI OS0_CS_P | N REF| 1 bF |1 C5369 LOADI SNS: YES LOADI SNS: YES
>— P R ket s] R LOADI SNS: YES 4028 _L 200 2UF R8346 R5342 gg’A%g:% I o2
T, 8
L onnt Ss. TES (i\lD PLACE_NEAR=U4900. A6: 5MV 2 Xk o5 00 o0 ry—CPUL MVP_| SNS2_P K2R cru e 1sns P % R porume 1simR P DFN 5
4 . . | . 1 4 SMC _CPU | SENSE oo
CRI 1T CAL plflgélalag\géug%essw ELSCAE aEgRﬁg5$€SSW 0 25% 9%, ULM/P_ | SUM | OUT VM\/_
= ' y 7 WY |1 c5349
= GND_SMC_AVSS 45 45 49 50 R§z§47 R5343 fos" _|” 553 0E
’ o5 o9 [T CPU MVP_| SNS1_ N 4 42K 53, CPUL MWP_| SNS N 2 21'&;5 CPU MWP_| SUM R N LOADI SNS: YES -1- 20°
w C PLACE_NEAR=R7510. 3: 5MM 0. %?\/ 0. c{?\/ PLACE_NEAR=U4900. E1: 5MV
DDR 1. 5V 53 (Menory) Current Sense (I ) CORDEREVES™ W v LOADI SNS: YES
Gai n: 364.9x, EDP: §4 2 0402 PLACE_NEAR=U4900. E1: 5MV
Rsense: 0.001 (R5370) R5348 LOADI SNS: YES
V across Rsense: 9 mV o5 00 y—CPUL MVP_ | SNS2_N 13 h3 GND_SMC_AVSS 45 46 49 50
Gai n needed: 366. 6x — PLACE_NEAR=R7520. 4: 5MM 0. c{?\/ 1 L%Dlwgl%lst: YES
. . , =PP3V3_S3_| SNS PLACE_NEAR=US370. 5: 3MM LOADI SNS: YES 1/ R5344 SIGNAL_| =EMPTY
0402 715K
1 65370 ) by
CRITI CAL ;
U370 ;3 2402
L o g I bopssarrs
ISNS 1V5 S3 DDRR P 1|\ SC70-5 = 35?37K9
wassarm.cmuﬂz SMC VEM | SENSE oo 4c
3 1%
—- 1IN Ve
2 welF |1 c5379
C 402 L 0. 22UF
I SNS 1V5 S3 DDR R N PLACE_NEAR=U4900. B6: 5MV _; %OZ/QV
1% X5R
pisw 1R5373 402
NEbIéF = PLACE_NEAR=U4900. B6: 5MV
1/ lGW R5374
M-
biTe iM GND_SMC_AVSS 45 46 49 50 .
’ A2 AXG Core Load Side Current Sense (1 NOC)
= %,;:MW Gain: 190.6x, EDP: 46 A
403 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
CPU WP_1 SNS1G P
1 85 69 ]
@380 m PLACE_NEAR=R7550. 3: 5MM IER%QALSNS YES
=PP5V SO HDD | SNS R cf'g?f’go gg LOADI SNS: YES LOADI SNS: YES
' R5381 L GPA3%0 I 3t R5352
R53801[3 ISNS 5V S0 D P 1A% 2 miSNS SV SO HOD R P 1),y sC70-5 R5389 o0 o0 [ CPULMVP_1 SNS2G P 1% Kugcrump 1snsg P 1% 2% L cpumpe 1svG R P 35&}5'8
01 1% SMC _HDD | SENSE 6 PLACE_NEAR=R7560. 3: 5MM 1% MP_| SUMG | OUT 1 SMC_AXG | SENSE 6
Lo M HDD | SENSE e, : LE LSRG LONLLAAR 2 SME AXG L SENSE gy
wi;"/"} 1/2’\ZFSW 3]y LOADI SNS: YES ME%;'W %/Elgw C5359
¥Eib 5 RESao F0¥ |2 cs389 R5353 fob™ _|*
—/— 0. 22UF e 2UF
B , os |1 SNS_5V._SO_HDD N1 A X\ 2|1 SNS_5V_SO_HDD R N puace esreunson. oa o T E05, e | WP | : 52K | pu mp | SUMG R N LOADISNS YES T 20011
1% PLACE_NEAR=R7550. 4: 5MM 402
vzow  |'R5383 02 LOADI SNS: YES 16 .
2“51 iM PLACE_NEAR=U4900. B4: 5MV| MEO%IW IE’I%EB‘\IE%FQ&Q%EF%‘ 5MM
/46w LOADI SNS: YES
62" GND_SMC AVSS 45 46 49 50 5 60 CPUI WP_| SNS2G N GND_SMC AVSS 45 46 49 50
R7560. 4: q. 1o LOADI SNS: YES
= 1/ 16W Eﬁﬁ%@@é‘ssw 1 1]5\?\/ IR5354 M SI GNAL_MODEL=EMPTY
- VE- 2 715K
402 0. cu 2
16w
&8&8‘&&&%@5
CPU Core Vol tage Sense (VC0OC)
PLACENEAFCEB%? 5 M PLACE_NEAR=U4900. E2: 5MV _—
XVb R5329
SV
, =PPCPUVCORE SO_VSENSE1L §3 2 CPUVSENSE IN 1% 3% | SMC CPU VSENSE  yrm w0
1143}4, PLACE NEAR=UA900. E2: SMM PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
YA 55%%2 116S0114 3 RES, ML FLI M 100K, 1/ 16W 0402, SV, LF | C5349, C5359, C5369 LOADI SNS: NO
p— /(Y
2 X éz
402
GN\ND_SMC AVSS 45 46 49 50
A AXG Core Volt age Sense ( VNO C) SYNC VASTER-LT NDA J30 SYNC_DATE=00] 287 201
imia
: i
PLACE_NEAR=R7550, 2: 5 MM PLACE. NEARCUH00. C1: S Power Sensors: Load Side
b330 459339 Appl e | nc 051-9058 | D
» _=PPAXGVCORE SO_VSENSE1 562 AXGVSENSE | N 1A A ,\S SMC_AXG VSENSE oo ® . 5. 0.0
1 1 W PLACE_NEAR=U4900. C1: 5MV . .
. 1C5339 NOTI CE OF PROPRI ETARY PROPERTY:
0 p— 200 2UF THE LNECRIATL % cg_ﬁAlOr%lERngRgl N IS THE
2 X THE POSESSOR AGREES TO THE FCLLONNG
b’ Il NOT TO FEPRODICE R GoRY (T e 53 OF 109
GND_SMC_AVSS 45 a6 49 50 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
1V ALL RI GHTS RESERVED 49 O: 86
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CPU Hi

Gai n: 50x,
Rsense:

gh Si de Current

EDP: 17.4 A
0.003 (R5400)

Sense (I COR)

V across Rsense: 52.2 nV
D Gai n needed: 63.2x , _=PP3V3_S0_HS_COVPUTI NG | SNS
Lgsapn
(] — 0/
V+ 2 g\ﬂ
; =PPVI N_S5_HS COVPUTI NG Us400 402 R5409
v NS ool s caveuting Lour 1% B3% HI _I SE w
0. o%;; 1%
0. W N ReF|1 | MDY 11 C5409
cri T cea 57 Wzt L 0220
hs UTI NG I . aD PLACE_NEAR=U4900. B5: 5MM |5 X%Q/
; COVP! FBNS_fRAR=U5400. 4: 10MV1 R TI CA 85
PLACE_NEAR=U4900. B5: 5MV
= GND_SMC_AVSS 45 a5 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
C ! 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 Gai
Rsense: 0.0
Max Current

Max Current

Char ger

(BMON Pr oduction) Current

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

PLACE_NEAR=U4900. A4: 5MV

R5429
¢« > CHGR_BVON 42,35 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)

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 46 [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:

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

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

051-9058 | D
6.0.0

54 OF 109
50 COF 86
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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
HErew VOLTAGES3. 3V 1C5513
THVBNS _D1_P © 2 g R"__"'__’1101; 11R6E)K‘L_)12
. . . 85 402
.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 , 1C5520 C5511 1 511 = Ab 2 2402
' Pl ace @520 on BOTTOM si de. 1L 55PF 1 0. 0022uF -
¢ , g B lé°/— EMC1414
1Close to Fin Stack. T, 38k C84SOB%'¥??(ZX|§| SI GNAL_MODEL=EMPTY [ > 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 3(334% H 2 1C5515 1 1 C5512 1 GND___ THRM PAD
L 55PF 7323 RICAL L PF L GB015 0. 00220F L 5 1 PLACE_SI DE=BOTTOM
R 1 = NG:TFUFF_; R C8 SOT%?(Z)-(:a SI GNAL_MCDEL=ENPTY %8 .
By By 2 [crmica Gy 2 Thermal Sensor: CPU Proxi m ty
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: ﬁl et
' Pl ace @510 on the TOP side, ' Pl ace @515 on the ElI THER side, on the
i Next to 5V and 3.3V power supplies. ! i right of DI MM connectors. !
] ]
L o o o o e a2 2 @ @ @ @ =@ @ = = = = = = = = = L o o o o e a2 2 @ @ @ @ =@ @ = = = = = = = = =
Thermal Sensor: T29 D e

ez 1 TP_T29 THERM DP _—

1582 T29_THERMD_N
JT_ SM520PLACE_NEAR=U3600. B1l: 2MvV

Not e:

Use GND pin Bl on U3600 for

N | eg.

NOSTUFF

PLACE_SI DE=BOTTOM

NC_IVASTER=YONAS _J30

SYNC _DATE=08/ 01/ 2011}
———

TTILE

Thermal 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
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

051-9058 | D

6.0.0
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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
1 47K2 s FAN RT TACH

1 5llyé)W

“ﬁbkp

5660

SSMBK15AMFVAPE

[] VESM

E:

-3

N

T3Te . FAN RT P

1
2
3
2 MOTOR CONTROL

~

[eNeNeNe)

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
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

051-9058 | D
6.0.0
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USB | NTERFACES
- SPI HOST TO 722

PSOC USB CC]\ITRC]_LER

TO M.B

- TRACKPAD PI CK BUTTONS
- KEYBOARD SCANNER

PLACE_SI DE=BOTTOM

TPAD Buttons Di sabl e

s BUTTON DI SABLE

QB701 |,
SSMBK15AMFVAPE |

CRI TI CAL Kh
VESM |_

-
1[G7 Sf3

|
|
|
|
|
|
|
I s 53+ =PP3V3_S4_ TPAD R5704 PASSeUS701. 2BYPASS-UB701. 22: 19: 11 mm
D | , L5, PP3 S3 PSOC BYPASS=U701. 237065
| 5% R :
| L 1C5704 |1 C5705 lcs7
. —— I00PF " L0 1UF o7 U
! R5703 5 g% 5 ggCE % w
I 22%50 0 04062
' W, I
| 2
| s O} =PSOC WAKE L = W5 _KBD23 6 53
| ses PLCKB L W5 _KBD22 6 53
| s _BUTTON DI SABLE W5 _KBD21 6 53
| s s Z2_HOST | NTN W5 _KBD20 6 53
| s W5 _LEFT SHI FT_KEY W5 _KBD19 6 53
| s W5 _LEFT OPTI ON KEY W5 _KBD18 6 53
| oluls|m|a|d|o]o|o|~|o|wv]|<|m
LILLILILWLIL|T (TS|
! BRE®BNNO0 S NO 6 S
! Nlmlololololg>o|o|o|o|N|N|
| s W5 _CONTROL_KEY lp2_30000a0d aoaoooa p2_242 W KBDI7 o 53
| sas Z2_KEY ACT L 2p2_1 CRI Tl CAL P2_0[4L W5 KBDL6N -5
| NCx—3P4_7 oM T P4_6{40 W5_KBDI5 C s
| » D TPAD _VBUS _EN AP4_5 uUs701 P4_4[39 WS KBD14 o s
| s o -Z2_ DEBUG3 S\P4_3 CY8C24794 P4_2(38 W5 KBDI3 s
s o Z2_RESET 8pa_1 MF P4_0[37 W5 KBD12 ..,
: s _PSOC M SO 1p3~7 (SYM VER?) p3 6[36 WS KBDI1 .,
sas PSOC F_CS L 8p3 5 P3 4|35 WS _KBD10 653
C | s s _PSOC_MOSI 9p3_3 33752983 P3_2|34 W5 KBD9 o 53
| sa s _PSOC _SCLK 10 P3_1 P3_0 33 W5 _KBD8 .
| s s Z2_M SO ps_7 P5_6{32 W5 KBDZ s
| sas Z2_CS L 12p5 5 P5_4[31 W5 KBD1 o 53
| s s Z2_NOSI 13p5_3 P5_2(30 W5 KBD2 s
| sa6 Z2_SCLK MMP5_1 g ~oon<o P5_0[22 WS KBD3 s
(Y} N | THRVL
|
. frerdselrrraan b
| EEBEEEHENNNEENE
I TP_PSOC SCL W5_KBDA4 o5
| TP_PSOC SDA W5 _KBD5 653
| s 1P _PSOC P1_3 = W5 _KBD6 6 53
| TP_I SSP_SCLK _P1_1 TP_| SSP_SDATA_P1_0
| | SSP SCLK/12C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN
| 50 s _USB_TPAD P 1W\’2 s USB TPAD R P TP _P7_7
! 8w o (PP3V3_S3_PSCC)
| 40 -
| R5702 15702 [1C5703 ([1C5701
24 —— 100PF —1—0. 1UF 4. 7UF
! 20 s _USB_TPAD N 1 2 s USB TPAD R N T RY -1 10% 2OR,
! /\é\O//\’ 2 %(l 2 }4)CERM 2 %5
| 1g¥v 0 0402 6
hos
| BYPASS=UB701. 49:50:5 1)
| = VPR8SZUBT1. “ByBRSE-[BY01. 49: 50: 11 mm
|

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 SABL
WHEN THE LID IS CLOSED

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

E

1C |PI N NANE| CURRENT | R_SNS | V_SNS | POVER
TPi0z v Tiooa |7 55 KGW[ G 0255 V] 52555 6 W Keyboar d Connect or
80UA 0.204 V| 16.32E-6 W
3Vv3 LDO VDD 60MA (MAX) [ 10 OHM 0.6 \ 36E-3 W
VOouUT 60MA (MAX) [ 0.2 OHM 0.012 V 0.72E-3 W s 537 =PP3V3_S4_TPAD NCx32
PSOC VDD 8MA (TYP) | 1.5 OHM 0.012 V 96E-6 W, =7 =PR3V42 _G3H TPAD 30 ]
14MA ( MAX) 0.021 V 294E-6 W, > ©
O
18V BOGCSTER VI N 4MA (MAX) | 4.7 OHM 0.0188 V 75.2E-6 W 536 _W5_KBD1 28] o
526 _W5_KBD2 21
56 _W5_KBD3 26 5
536 _W5_KBD4 25| o
s _WB_KBDS 24 5
55 _W5_KBD6 23 5
526 _W5_KBD7 22 3
s s _W5_KBD8 21 o
56 _W5_KBD9 20 5
s26 _W5_KBD10 193
R5714 sss WS _KBD11 18| o
W kBDI5 ¢ 1 3/9, e VB KBDL2 o
= A ws WB_KBD13 16
1718w s W5_KBD14 15
0" < W5_KBD15_CAP 14
s W5_KBD16__NUM 13 o
R5715 | s« W5 _KBD17 12
10K sss _W5_KBD18 11
VB _KBDLON _LAAN2— 0 We_KBD1O 19 O
1718w s _WS_KBD20 95
0" sss W5 _KBD21 £
536 _W5_KBD22 i o
RS/10 .., ws KBD23 £
46 45 SMC ONCOFF_L 1 2 s W6_KBD ONOFF L 5| o
5% 4
Ce7101 1§¥" ws WS LEFT SH FT_KBD DY
o/ sss W5_LEFT OPTI ON_KBD 2| o
cé—Jj 26 W5_CONTROL_KBD 10
PLACEMENT_NOTE=NEAR J5713 4 31_
= Nex—O)
F- RT- SM
FF14- 30A- R11B- B- 3H
J5713
CRI Tl CAL
518S0637
SMC Manual Reset & |sol ation
Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
Keys ANDed with MSP power to isolate when MSP is not powered. No | PD on CE input pin PP3V3_S4 (synmbol error).
s - =PP3V42_G3H TPAD
Ji(B?U?:O
CRI Tl CAL o 5}{}
2 - CERM
Vi) 0402
Us750
SLGAAPO21 =
TQFN
s ss 7 =PP3V3_S4_TPAD 4loe
s WS_LEFT SHI FT_KBD IN 1 D ) — L0 VB LEFT SHI T KEY ..
w6 LEFT_OPTI KBD 2lin2 D —{ )— ar2(8 WS LEFT OPTION KEY .,
our 3| 7 W5 _CONTROL_KEY
526 W5_CONTROL_KBD 3 !‘l;lm3 —D_. 53
Pul | -up in U5010.
: I: QUT_ALL#| 6  SMC TPAD RST L oo
an B
n —
—
SYNC DATE=07/01/201

lSYI\C MASTER=J31 M.B

VELLSPRI NG 1

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

051- 9058

6.0.0
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BOOSTER +18. 5VDC FOR

BOOSTER DESI GN CONSI DERATI ON:

POWER CONSUMPTI ON

DROCP LI NE REGULATI ON

RI PPLE TO MEET ERS

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

SENSORS

TPAD: 22 TPAD: 22
CRI TI CAL CRI Tl CAL TPAD: 22
L8l D5802
3. 3UH 870MA A R5806
TPAD. 22 PP5V_S4 P18V5S5 L 2 P18V5S4 SW A N« PP18V5 S4 R AR 2 PP18V5 72 o5
A M N_LINE_W DTH=0. 501 VLE3010AT- SM HE M N_LINE_W DTH=0. 50MVI LT M N_LINE_W DTH=0. 50MVI s M N_LINE_W DTH=0. 5om I
805 By en=s: e MO fo o || G B SO o BiescH e 36 | PD Fl ex Connect or
; _=PP5V_S5_TPAD 2 L PP5V S5 _P18V5S5 VIN TPAD: 22 . _TPAD: 72 02
S M N-RECK-W BTH=0, 30MA 5818 * 5\5/‘812 CRI Tl CAL
VOLTAGESSY 39PF —
VE-LF
o2 . 58V ifsow 55\;6508 %(2)23
2 e -
VIN e 02 TPAD: 22 TPAD: 22 537 _=PP3V3 S4 TPAD St o PP18V5 72 o s
1 1
o wsos rol | minssien cse9 | | cemis o ol
TPS61045 TPAD: 72 o T %, 536 22 CS L 45 ot Z2 KEY ACT L o ss
XsR 2 2 \Po-0G 3
TPAD: 72 TPAD: 72 NCx-2-{D0 CTRL |5 e Z2 BOOST EN 6 54 ]R5813 con 1 Prss s3 s _Z2 DEBUG3 : 00 j Z2 RESET 6 53
5816 * 1 5817 CRI TI CAL TPAD: Z2 Zui 5K 53 6 _Z2_MOS| 00 PSCC F CS L 653
R . TRAD: Z2SW & 'R5811 116w s3 5 _Z2 M SO 015 o2 PICKB L 653
THRML g 100K 02 s s 22 SCLK 2] 5ot PSOC M SO 653
PAD & & iew s 6 _Z2 BOOST EN ul J ol PSOC_MOSI o5
ol ~| e R ss 6 _Z2 HOST | NTN 1915 ot PSOC_SCLK 553
s PP5V_S5_CUMULUS ]l ot =1 2C TPAD SDA 1
M NEGK W DTH=0. 20MM 536 22 OLKIN 20l 5 ot =12C TPAD SCL i
M N_LI NE_W DTH=0. 50MV 22 21
C = O O
TPAD: LUS 51650689
L5800
FERR 120- OHM 1. 5A
o ] 2 PIN 21 I S NC ON CUMJLUS FLEX
0402- LF
= PIN 18 | Z2 FLEX
TPAD: CuNLL IACE_NEAR=5800. 18: M 8 IS NC ON
+ C5800
0. 1UF
20%
PLACE_NEAR=J5800. 18: 3MM 2 o
02
Keyboard Backlight Driver & Detection
; _=PP5V_SO_KBDLED .
ORITI CAL Keyboard Backl i ght Connect or

7 __=PP3V3 SO KBDLED

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

1 2 KBDLED SW

N 109345-5M M NEGW BTG 35 v
R5853 C5850 ! SW TCH_NODE=TRUE
470K 1UF
5% 109% —T—
1/ 16W 1o
ME-LF en 2
402 402-1 -
SMC_SYS KBDLED ° s KBDLED ANOCDE
D= U5V|8N5 0 W NLINE_W DTH-0. 25 W
To detect Keyboard backlight, SMC will N N M NNEGCWDTHEO. 2 WM
i R5854 STLAO2 R5855
tristate and read SMC_SYS KBDLED: 2 7K DENG 0
; 31X vouT| 4
I f LOW keyboard backlight present zrlﬁzv CRI TI CAL é\znlfzs/
I'f H GH keyboard backlight not present , 402 6 |en el 5 , 402
R5853 al ways stuffed, R5854 only NO STUFF KBDLED CAP
grounded when KB BL flex connect ed. R5852" GND__ THRM PAD M NREGKW BTG 55 v
125 o ~ + C5855 [t C5856
P T ST QT
ML 50V 50V
402 , 2 CERM XSR 2 CERM X5R
0603 0603
(SMC_KBDI ED PRESENT 1)

s SMC KDBLED PRESENT L

CRI Tl CAL

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

lo| JI5815 pin 1 is grounded
2l o | on keyboard backlight flex
3
“T°
O
518S0691

MASTER=JACK J30

ISYI\C

SYNC _DATE=09/ 28/ 2011}
—

TTILE

VEELLSPRI NG 2

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

NOTI CE OF PROPRI ETARY PROPERTY:
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11 NOT TO REPRODUCE OR COPY | T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 54 O: 86

8

2

1

WWW . AliSaler.

om



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

; _=PP3V3 S3 SMS

BYPASS=U5920. 14: 13: 8 mnm

C5926 * + C5922

10UF —/— ——o0.1UF
20% 10%
6.3V Tov
XsR 2 2 X7R CERM
603 0402
BYPASS=U5920. 14: 13: 8 nm R5924%
10K
5%
= 1716w
MF-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 ngfv
NCx—+, s
LI S331DLH 402 5
LGA
AN csle  SMB I12C SEL _
15 SESER\/ED =12C SMC SM5 SDA CED
SDOLZ SMS_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 :

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

NOTE: SDA and SCL have internal pull-ups to VDD_IO

ISYI\C MASTER=K90I| M._B

SYNC _DATE=02/ 15/ 2011}

Di gital Accel eroneter

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

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
Pi 'Rl ETARY P ERTY_OF APPLE | NC.
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| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 59 OF 109
11 NOT TO REPRODUCE OR COPY | T
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7 =PP3V3 SUS ROM

:
R6101 06100 *
0.1UF ——
% 209% —T—
1/16W Tov
VELF ciRw 2
.

81 47 46 [TR)- SPI_MB CLK 6

81 47 45 (TR ig: VM\;BLCS L ;O
O

47 19 5 [T SPI ROM USE_M.B 9

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

© CRI Tl CAL
VDD
u6100
64MVBI T
sac
SCK Sl SPI_M.B_MOSI am e o o
SST25VF064C
CE* oM T
ve SO| SPI_M.B M SO oo 4 7 5
HOLD*
VSS

ISYI\C MASTER=K90I| M.B

SYNC _DATE=02/ 15/ 2011}

SPI ROM

d} Appl e I nc.
®

051- 9058 I D

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
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AUDI O CODEC

APPLE P/ N 353S3199 as of July 2011

L6201 UB201 CONSUVES ?MA MAX. FROM 1.5V RAIL
FERR- 220- OHM =PP5V_S3_AUDI O s
7 E =PP1VBR1V5 SO _AUDI O 1 2 PP1VBRIV5 SO _AUDI O DI G
0402 M NKEGCW DTHo. 5
6210 |t 10211 VeTAELSY =PP3V3RLV5 SO AUDI O ;
D 4. TUF 0. 1UF
2% 10 ) PP4AV5_AUDI O ANALOG e o e
X5R- 1 2 2 xR CERM
P 0402
C6219 *|,
= 10UF —— 1 :
pp— C‘g‘leug .| 6217
o o . 10UF
59 58 57 GND_AUDI O HP_AVP. AT PaLY < ol w 10% RE
RITICAL - . 2
62 57 5 [T)-PP4VS_AUDI O ANALGG 6221 R 06220 o N N XTR: CERM Aoy GND AUDI O HP_ANP 57 58 50
10UF 10UF D VA _REFVA_HP VA G\D AUDI O CODE 57 62
20% 20% BI AS DAC 29 |VBI AS_DAC
‘R6210 Shee (22 R cEru - oR’T
2. 67K frtviy oaet  cS4206 EP PV W HPOUT_L| 38 M LN wOTHED 30M M N NECGK W OTHEQ 10Ma AUD HP PORT L oo = o
mow CRITI CAL 206 EN A1 VHP:FI LT 'J6201 HPOUT_R|_40 MN LILNE W DTHEQ 300V M N_NECK_\W DTH=0_10Md AUD HP PORT R oo 5 o
, so1 CS%Z:SSB HPREF|_39 M NN W OTHEQ 30Mu M N_NECK W CTE=0 2000 HPAMP_REE o
s7 AUD GPI O 0 2 _|GPI 00/ DM C_SDAL LI NEOUT L1+| 35 TP AUD LOL P L
TP_AUD GPIO 1 12 lGPIi Ol DM C ShAz) LINEQUT_L1-| 34 TP_AUD LOL N L
TP_AUD GPIO 2 14 |epi 2 - LI NEQUT_R1+| 36 AWD LOL P R o o s
FR SPKR AMP. SI G SOURCE
GPI B = SPKR AMP SHDN CONTROL oo ¢OOT} AUD GPIO 3 15 (GPI a8 LI NEQUT_R1- | 37 AUD LOL N R oo ©0 &5
AUD SENSE A 13 |SENSE A LI NEQUT L2+ 31 AU L2 P L 60 85
o D= — - D> LFT. SPKR A | G SOURCE
CS4206 FLYP LI NEQUT_L2-| 30 AUD LO2 N L oo <o 65 - S WP, Sl G
62 61 57 7 [TR)-=PP3V3 SO AUDI O o 4 LI NEQUT_R2+|_32 AUD LR P R oD oo s
5 |FLYP RT. SPKR AMP. SIG SOURCE
. AUD LO2 N R
23 |FLve LI NEQUT_R2- | 33 UD_LO2 oo <0 o
1C6226 42 |FLYN
0. 1UF M CBI AS|_16 AUD_CODEC M CBI AS oo o
2 1
oo 3 Mo
C RITICAL VCOM_28 CS4206_VCOM
= 1 VLIF
LINEIN_L+|_ 21
HDA BIT OLK 6 |gi = NC
81 16 (TR TaK LI NEI N_C NC
o1 10 [ry—HDA SYNC LI NEI N_R+[ 23 NC
R6211 | 10 |sync
o 16 ¢ —HDA SDIND 1,\/2\2/\/2 s AUD SDI_R 8 |soi MG N L+|_18 AUD MC INP L am e MC C I NPUT
= 5_|spo MCINL-| 17 AUD M C INN L am e BX CoDE
MeLF M CIN_R+[ 19 AUD MC INP R am e
11 * o Bl CODEC | NP
o 10 ED—HDA SDOUT b | | RESET MO NR |20 AUD M C INN R am - mc C 1 NPUT
o1 10 [Ty—HDA RST L
TP_AUD SPDIF_IN 47 |SPDIF_IN
- ADC] CS4206 VREF_ADC
AUD SPDIF_QUT CHIP 48 |sPDIF_ouT VREF+_ 27 06
R6212 R6214
22
o —AUD SPDIE_QuT :/\/3\9/\/2 DM C sl 4 ADDMC SO 1ARA 2 AUD DM C_CL Ky 57
1 ow 1 ow
x CUF
Vios" DGND THRM PAD_AGND Vo
i o) |
< o
L 6224 * .|* C6225 NOSTUFF
= 1UF—— ——10UF A
BT Ti. o213
GND_AUDI O_HP_AMP 0603- SM 2012- LLP § 506
59 58 57 120w
B Digial Mc - Only for nock ups
12 7 GAD ALY 0 corEC e wenre s as of July 20

VOLTAGE=0V

s7 AUD DM C CLK

TP_AUD DM C CLK
MAKE_BASE=TRUE

s7 AUD_GPI O 0 — TP_AUD DM C SDATA

= MAKE_BASE=TRUE

4.5V PONER SUPPLY FOR CCDEC

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

L6200 .
FERR- 520- OHM M NKECK-W DItE0. ToMM u6200 M NRECK-W DTH=0; 1oMM Codec HPanp used for Lineout/HPout. No external HPanp.
VOLTAGE=5V TPS71745 VOLTAGE=4. 5V 3 Spk anplifiers - 2 tweeters and a sub woofer
= 1 2 6 SON 1 PP4" Al
577@ PP5V_S3 AUDI O 4V5 REG I N I'N ouT V5 _AUDI O ANALOG @55752 Nolineil‘lput Capablllty
0402 CRI TI CAL Spu F t
R6200 4V5_REG 4 |EN NR/ FB[3_4V5_NR h ou
2. 21K Chi na headset support
%2 o1 57 7 [TIy—=PP3VE SO AUDI O e
19% GN\D F—x NC
116w
iy : $5200 'R6203 |: 06201 €202 : * 06203
f— 100K _| 1 =
o o — R p— o www.gdzbwx.com
2 X5R 1 16W 1o0v 16V 2 X5R
402 M- LF 2 XxsrR X7R- CERM 2 402
2402 402 0402
G\D_AUDI O CODEC
XW6200 57 62
SM

SYNC _DATE=07/ 25/ 2011}

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

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

6.0.0
M N LINE W DTH=0. 30 NOTI CE OF PROPRI ETARY PROPERTY:

I N BT PR S
VOLTAGE=0V 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

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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| 2C

CHS
CHS

EXTERNAL ( HEADSET)

L6400
FERR- 220- OHM

PP_AUDI O_CHS

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

EXT_M C BIAS

EXT_MCP

,=PP3V42 G3H AUDI O 1 2
0402 M N-RECK-W DTH=0. $5 Mt 6400
VOLTAGESS. 42V
1 C6403 ) 1 C6405
10UF 9% 10UF
3%, Pof e VI P b
CERI
040:
VDD
u6400
T$3A8237A0YZPR
WCSP
RANPI
RAMPQY CLAMPI | D4
61 AUD HS M C1 CHS CLAMPO
o cLAawo| DS —
Bl M c D2
C6416 1 REF | DL
FROM HEADSET 33PE
oG R 2 scL A3
0402 soa A4
cro| B4 CPP
o T AUD_HS_M C2
P [alga)
N 56
By &8 1 G640
o m—AUD_HS_RET2 0. qoiuF
M N_LI NE_W DTH=0. 40MM M N_NECK_W TH=0. 20 2 50V
" AUD_HS_RET1 S4B

G\ND_AUDI O HP_AMP

59 57

EXT MC N

o

KEY & FILTER

CHS_SCL

CHS_SDA

ADDRESSES: CHS uses SMBus O connecti ons

u6400 READ 0111 0111
u6400 VRI TE 0111 0110

OxX77
OxX76

i

o
czcmer sa ame =
126 u kv son e

HPAMP_REF

SYNC _NMASTER=DI RK_J30

SYNC DATE=02/16/201

T TLE

AUDI O DETECT/ M C BI AS

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
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

61 57 [T AUD HP PORT L

AUD HP ZOBEL L

fraees
02 5
58 57 [C)-GND_AUDI O HP AVP
R6510
39
500
110w
fraees
w0z,
AUD HP ZOBEL R
—
oRITICAL
C6510 *
0.1UF ——
10 ——
iov
xrrcerm 2
o0
o1 57 [My-AUD_HP _PORT R

ISYI\C MASTER=KAVI THA J30 SYNC _DATE=07/ 25/ 2011}

AUDI O HEADPHONE FI LTER

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

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 65 OF 109
Il NOT TO REPRODUCE OR COPY I T
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SATELLI TE & SUB TWEETER AMPLI FI ER

Gain Pin Gai n dB
APN: 35352888 as of July 2011
Connect to VDD 12
. nn VDD t hr h 100k 9
SATELLI TE FC=1. 2kHz typi cal Connect to through 100
Not connect ed 6
SuB FC= 172 HZ typical Connect to GND t hrough 100k 3
. ’ . nn GN\D 0
GAI N 3DB with Ri n=28k typi cal Connect to
ALIAS OF PPSVLT_S3, M N_LI NE_W DTH-0. GOMM M N_NECK_W DTH=0. 20\
o0 7 =PPSV_S3 AUDI O AMP
C6607 *
L6611 ST N ;
FERR- 1000- OHM Q6L 0.1 —— 2 .|t &5BB1 M N_LI NE_W DTH=0. 30 mm
16V ——47UF
Y0 RaTiA . Y] p— M N_NECK_W DTH=0. 20 MV
o 5 9> AD IR PR 1 o ss|_ 2 SPKRAMP I NR P I I 0402 6 :58 2 22}:}/1 SPKRAMP R P_OUT Ya:» LIRS
10% 2012-LLP
L6610 & &610 N&?@; 0 M N_LI NE_W DTH=0. 30 nm
FERR- 1000- OHM 202 0. 0047UF s SSMR315 R P A3\ aur+ B M N_NECK_W DTH=0. 20 MM
o5 57 AD LR NR L Y YesL2__spiranve 1NR N 1] 55 SSMP315_R N B3N umcaour[CL SPKRAMP_R N_OUT o 6105
AR L N LR | I} o
0402 AN
R SHDN- cal N_C3 spravp1_cailn
G03
B2
NC
NC>x— re61P
‘R6611 100K
R6610 100K PGND 116w
5% M- LF
0 Thow Py
7 AL GPIO 3 i N 2 e P
3 Tew
VELF
60 SPKRANMP _SHDN 402 J_
ALI AS OF PPS5VLT_S3, M N_LINE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MV =
s 7 =PPSV_S3_AUDI O AMP
L6621 651 6608 * L@
FERR- 1000- OHM 0. 033UF 0.1F —— 2 ;_;6:?0%?5 M N_LI NE_W DTH=0. 30 mm
os 57 MD—AUDLOL_P R 1 as|_2  SPKRANP | NSUB P 1]]2 XTR G 2 PVDD T =, M N_NECK_W DTH=0. 20 MM
0402 1|o!/ 0402 6%8 Tt SPKRAMP_SUB P_OUT ooy s 6185
L6620 o858 xR % 0 M N_LI NE_W DTH=0. 30 nm
- 1000- oz A3 B1 T NEC
FERR- 1000- OHM 0. 033UF s SSMP315 SUB P | N+ utH M N_NECK_W DTH=0. 20 MM
o 5 D>—AUD_LQI N R 1YY Yol spkmane INSUB N 1 I I 2 os SSMP315_SUB N B3N cmenour[CL SPKRAVP_SUB_N_OUT oD ¢ o e
0402
10%
X5R | SHDN* cal N_C3spramvP2_cal|N
b
NoE2 e R6622
100K
5%
PGND s
60 _SPKRAMP SHDN g 402
ALIAS OF PPSVLT_S3, M N_LI NE_W DTH-0. GOMM M N_NECK_W DTH=0. 20\
s 7 ZPPSV_S3_AUDI O AMP
06609 * L
L6631 6631 0. 18 —— ;_8668% M N_LI NE_W DTH=0. 30 mm
FERR 1000- OHM e A47UF
0. 0047UF x7R- ceRm 2 Ty M N_NECK_W DTH=0. 20 MM
o1 [ED—AD LR P L YY)l sexemein e Wk Pg'%g B, SERRANP L P OUT o ¢ o
0402
L6630 Y 3630 N&?@; 0 M N_LI NE_W DTH=0. 30 mm
& 6630 A3 81 LLINE :
FERR- 1000- GHM 402 0. 0047UF os SSMP315 L P | N+ utH M N_NECK_W DTH=0. 20 MM
o 57 [T)—ALD L2 N | ES 0 B (N P I SPKRANP_INI_N 1 I I 2 as SSMR315 L N B3N cemicaaur-[ CL SPKRAMP L N QUT oD - o 6
0402
10%
e C2 lshone cal N_C3spravP3_cal|N
G03
B2
NC
NCx— R6632
100K
PGND Sew
60 _SPKRAMP SHDN 2[{5'2“

.||—

SYNC _DATE=07/ 25/ 2011}

ISYI\C MASTER=KAVI THA J30

AUDI 0: SPEAKER AMP

d} Appl e | nc. 051- 9058 | D
S 6.0.0
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6

AUDI O JACK: LQ HP CONNECTOR,

SPDI F TX

L6701
FERR- 1000- OHM

1 2

AUD_HS_M C1

AUD HS M CL UNEILT oD =
0402
o «
EE CRI TI CAL
H L6703
s 57 7 _=PP3V3 SO AUDI O B FERR- 120- OHM 2. 0A AUD_HS_RET2
- 2 @D =
Pl ace XWon/near Jack gin Lé"?bZ
FERR 1000- OHM
D AUD_HS_M C2
AUD HS M C2 UNEILT : 2 oD =
Pl ace XWon/near Jack pin 0402
N
2
& 1T
APN: 514- 0671 g” CT.B?%%
16700 AUD CONNJ1_USM C ! FERR- 120- OHM 2. 0A AUD_HS_RET1
SPDI F- TXRX- K24 M N_LI NE_W DTH=0. 4MV i ) ==
Pl M N_NEGCW DTH-0. 2MM oD =
RITICAL AUD_CONNJ1_USGND 0402
MC. 6
DETECT . s AUD CONNJ1 USGND DET
SWTCH, 2 AUD CONNJ1 TI PDET
LEFTS 1 AUD CONNJ1 TIP
RIGHT . 3 AUD CONNU1 RING
G\D_ 4
AUDI O
A - VIN}— AUD SPDI F_OUT am s
W\{ e
C - G\D
OPERATI NG VOLTAGE
POF CRI TI CAL
L6704
FERR- 120- OHM 2. 0A
SHELL LYY AUD_HP_PCRT_L
SHI ELD Ye:m St
PI NS 0402
C CRI TI CAL
L6705
_ FERR- 120- OHM 2. 0A
s ) AUD_HP_PORT_R
0402 @ o
R6700
10K AUD_J1_SLEEVEDET_R
RITICAL ) | mmen oD
DZ6705 DZ6703 %
6. 8V- 100PF % \%\ 6. 8V- 100PF ME- LF
402 402 403
N : 2| STmen R6701
DzZ6701 DZ&704 ' ! - 4.7 AUD_J1_TI PDET_R
6. 8V- 100PF 1 2 62
6. 8V- 100PF 22 J— flos)y
402 506
. . DzZ6700 1 C5701 e
ESDALC5- 1BM& —— 100PF 402
sopes2 2
2 CERM
0402
GND_CHASSI S _AUDI O JACK

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

CHASSI S GND STI TCHES

XW6710
SM

1%2
XW6711
SM
1%2

R6760
0

1 2

5%
1/ 16W
ME- LF

402

ANALOG M C CONNECTOR

APN: 518S0520

626 _Bl_MC LO

CRITI CAL

J6701

78171-0003
M RT-SM

526 _BI_MC SH ELD

626 _BlL_MC HI

SPEAKER CONNECTOR

6760 -

APN: 518S0519

CRI TI CAL

J6702
7817
™

3 O

1

1- 0002
EY

RT-

85 60 & [T SPKRAMP L P QL

2

ﬂssosESPKF\‘AI\/F’L N _OUT

85 60 6 [T SPKRAMP_SUB P_OUJ

CRI TI CAL

J

78171- 0004
M RT-SM

so

O
O

6703

85 60 6 [T SPKRAMP_SUB N OU

85 60 6 TR SPKRAMP R P_QL

1
2
3
4

ﬁssosm>SPKF\‘AI\/F’RNCUT

APN: 51850521

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

ISYI\C MASTER=DI RK_J30
TTILE

SYNC DATE=11/10/2011}

AUDI O JACK

d} Appl e I nc.
®
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CODEC QUTPUT SI GNAL PATHS
FUNCTI ON VOLUMVE CONVERTER PIN COMPLEX MJTE CONTROL DET ASSI GNVENT PORT B LEFT(HEADSET M C)
HP/ LI NE QUT 0X02 (2) 0X02 (2) 0X09 (9, A) NA 0X09 (A) HP=80HZ, LP=8.82KHZ
M KEY
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO 3 NA L6880 m “,HE&E,W gﬁu iDNM
suB 0X03 (3) 0X03 (03) 0X0A (10) PO 3 NA FERR 1000- OHM VoL TAG gy o oMM
SPDIF QUT NA 0X08 (8) 0X10 (16) NA 0X0D (B) 61 57 7 =PP3V3 SO AUDIO z & 0_AUDIO F
CODEC UT S| GNA HS o102 WCSP M KEY 1A
1 NP | L PATI APN: 35352640
| 2C addresses: M key uses SMBus 0O 1 CRI TI CAL
D FUNCTI ON CONVERTER PIN COMPLEX VREF DET ASSI GNVENT M KEY U880 READ 0111 0011 0x73 R6885 CGMBKBEVO N CRI Tl CAL
100K
BULT-INMC 0X06 (6) 0X0D (13, B, RI GHT) M C_BI AS (80% N A M KEY u6880 WRI TE 0111 0010 0x72 % 1UF g M _KEY
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY e 0% T A
w0y R 2
SOUTHBRI DGE RESOURCES 02 %gg_\?
FUNCTI ON SYSTEM GPI O SYSTEM | NTERRUPT PULLUPS for 126 QN Por PAGE
AUD_| PHS_SW TCH_EN PANTHER_PQI NT GPI O16 NA 58 45 [TN)—=12C MKEY SO [e<] SCL M CBI A C1
AUD_I 2C_INT_L. NA PANTHER_POI NT GPI 06/ Pl RGH B3 B1 M KEY
=12C M KEY_SDA DET!
AUD_I P_PER! PHERAL_DET NA PANTHER_POI NT GPI 08/ Pl RGH i SDA ECT) HE SR L CRITICAL
15 (OOT}—AUD 12C INT L D3 | Nt ByPasq D1 "X BP 4—363?2
24 [TR)—ALD L PHS SWToH en A3 |ENnABLE - %:3:‘,’
2 TLPDET_UNFI LT Al et o
X B2 Qg MEKEY |
R6880 CS § G @\D_AUDI O CODEC 57 62
100K Z Cce881 _|
oK 0.010F ——
16
:”’:EJ S Q  cwmonan - F
1K
62 57 GND_AUDI O QODEC. wiow
o o M KEY e EXT_M C_BI AS
R Tésa;ss Ky w0, oo e
R6884
A PORT A DETECT ( HEADPHONES) PORT B DETECT(SPDI F DELEGATE) A 2.2k
o (Om-AUD_SENSE A o @OmALMC I L s e HS MC H_RC AAAAZ BTmMce s
M KEY M KEY s
CRITI AL 1o . ey Lo
PP4V5_AUDI O ANALOG FLT 1 1 C6886 R R6883 1
" 5538286 5{?%85 0. 18 w0z 100K 1 cessa
1% 106 AUD M C INN L 1|2 5% —— 0.0082UF
~, R6804 L o T 1l ¢ il
! - 02
( 15§OK S6T563 b3 s2 AUD_J1_SLEEVEDET_R_I NV 2402 2402 2o ‘ R
L = or
%,{:if‘év P-CH AUD_PORTA DET L AUD _PORTB DET L 402
- 402
o [rMy-AUD J1 SLEEVEDET R ORITICAL EXT MC N am s
R6812 sswna7rEAS = o
1 C6802 G u SSMENS7FEAS]
5 220K so1 | F d
0. 01UF go1 | =
10 i SOT563 @
16 1/16W
2 X7R- CERM 4|s V- LF SOTS63
0402 2402
62 s7 GND_AUDI O CODEC D|6 % »
G S
o2 AUD_J1_SLEEVEDET R BUF : ‘ 2 Gm"' ST; PORT B RI GHT(BUILT-1N M C)
02— R6850 R6851
AUD_J1_SLEEVEDET_R_I NV, |4 ~ 03 AUD_J1_SLEEVEDET_R_BUF 100 2. 4K
* APN: 37651081 § 3089 57 [T)-AUD ooree M cai s AN QB FiLT .
5% 190 190
1]s 116w 1/ 20w X ORI TI CAL 120w
g 46" o | 6852 o
N- CH 2. 20F
GND_AUDI O_CODEC 2 oa
62 57 AT
021
G\D_AUDI O CoDEC
CRI Tl CAL 62 57
L6801 CRITI CAL L6850
FERR- 1000- OHM CDG?EFO FERR- 1000- OHMI
57 5 (I—EPAVS AUDI O ANALOG 1m\(\_‘ 57 (AL MC I R ‘H’ Bl MCH F o : 2 B McH P LR
0402
2 PP4V5_AUDI O ANALOG FLT 851 1o o
:
M N_LI NE_W DTH=0. 1MV 0. 1UF R R6852 cRI TCI;;% 1
100K
1 1|2 f—
6804 M N_NECK_W DTH=0. 1M AUD_J1_DET_NMDS_DRN 57 AR MR I I iow 0 001 ——
0. 1UF VOLTAGE=5V I o Sov o p L6851
1o0v 20% 25v 2 402 FERR- 1000- OHM
B 202 cERw 2 i Re853
62 57 GND_AUDI O CODEC 402 2. 4K Bl MCLOF 1 2 BI_MCLO any L
62 57 GND_AUDI O CODEC 1 /\/\/\/2 s
a51 yzow
i APN: 37650634 A a n
I Bl MC SHELD am: =
S sor. 565,15 APN: 37651017 l HP=80HZ
SOT- 563- HE NTZD3152P
'R6801 NTZD3152P G — Q680 800 Dl =
220K AUD_J1_DET_RC2 G Q6804 > éSNB K15 VAPE | F
D
AUD_J1_DET_RC2[ | NV 2
61
N 4
’ 'R6808 R6809 Alp 31 DET_NvVOS_GATE
0.1 6803 220K
200 10V 0. 1UF 220K s
2 % 5% 65~ 10v 5% Tew
2 & a0z il 16w heL
, TIPDET_UNFILT , 402 2%
v oz 62 57 GND_AUDI O_COCEC
1/515DW
M- LF
402 R6810
10K
LAAA,Z—AWD | PPERI PHERAL DET oo
5%
1/ 16W
A MELF EXTRACTI ON NOTI FI CATI ON
SYNC MASTER=DI RK J30 SYNC DATE=02/20/ 201
T
d} Appl e Inc.
S 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTA! 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 68 OF 109
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MagSaf e DC Power Jack
CRI TI CAL

J6900
78048- 0573
M RT- SM

CRI TI CAL

F6905
BANP- 24V

=PP18V5_DCI N_CONN ;s

o
o
(e

o
o s ADAPTER SENSE

51850656

1206-1

Eaiad

CRI Tl CAL

40256\/
&) =

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

1SR .
SOT665
4

1-Wre Over Vol tage Protection

603-1 C699 f = 470 kHz
0. 1y -
518- 0375 40% 1 CGL?FQQ
CR T AL BATTERY CONNECTOR @y
BAT- K90- K91- K92 L ? Bgy w1
W RT- TH =
P1| o4+
P2| 042
P3| o043
P4 o 4 =SMBUS BATT_SCL a8 63
ps| 015 . SYS DETECT L
Po| o1 =SMBUS_BATT_SDA . S
A 7| odZ o« PPVBAT G3H CONN "Bb'g'suaL
Ps| o8 RCLANVP24 — ~ R6950* SYNC_MASTER=JACK _J30 SYNC_DATE=07/ 29/ 20111
po| o2 7 69501 C69601: 025 10K | ESRSICSE
N 0. 1%Lé§ == 1%@) Wﬁ‘év DC-In & Battery Connectors
— 2 2 41
SHLD_PIN| 011 4058 605" 2 -
SHLD_PI N| o412 ° Appl e I nc. 051-9058 | D
SHLD_PI N| 013 ’ l o 6.0.0
— = NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P R ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 69 OF 109
Il NOT TO REPRODUCE OR COPY I T
VA mars st LTRSS OF 86

% . mm
3y ARG Bl 25 mm
0805

R6990
», =PP18V5_DCI N_CONN, ,47

PPVI N _GBH_P3V42G3H
N-RECk-WBFFES: 8 T

VOLTAGE=T8. 5V

3.425V "G3Hot " Supply

Supply needs to guarantee 3.31V delivered to SMC VRef generator

P3V42G3H_REF3

7

2

1

SMC BC_ACK

=PP3V42_ G3H ONEW REPROT ,
1 C6908
gglLJF

PLACE_NEAR=UB901. 5: 1nm

a5 46

Bl L CONNECTOR

=PP3V42_ G3H BATT

-

P3V42G3H_SW

IR6995 °
10‘ oomM ~ =
L L)
2805 S
P3V42G3H TON 3 |1y avel
uU6990
4 EN  PMB640
P3V42G3H_FB 8 |ycc DFN
2 |r8 CRITI CAL
C6991 1 NC x2{REF o TRV s

[t} ~
35382776 bl

UUDC._‘
Sy

h
I

RTICAL
CPBS313-0101F
F- ST- SM
14 M\ 13
N\
0 °T5 R6961
v wemmy ZSMBUS BATT_SDA a 3
¢ HME _SMC_LID R 1 100, SMC_LID 45 0 50
3 O O = TrTeW, Y VAT
%,
) O O 0 M—f’-LF
12 0 0 11
VSEE D FERYS
C6951 ¢ 1 C6955
0. 1UE 0. 501 0F
BT Tl
2 -
0. z >0(4OZCERNI

=PP3V42_G3H REG -,

Vout = 3. 465

350mMA nax out put

2

1
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NO STUFF
R7091
} ) 149\ 2 PP5VI CHGR VDDP ..
o ] NO STUFF 5.5V "G3Hot" Supply
I ntrush Limter Reverse-Current Protection R7093
P
. APTER CRITI CAL CRITI CAL o [PPCHGR DCIN D1 A2 p i DCl ?ﬁ?ng P5V5G3H BOOST
Rom AD G, i it [T o o 8
; =PPDCI N_S5_CHGR ENPE gee VILNJ70988 T
D PPDCIN_G3H | NRUSH_H 4 prm N rL HRUSH LT3 0A
NO STUFF I° N-KLNE W BTHEQ. & M o] AGERTS. sV O T — &SHDN* SW R 8:3 m
1 C7086 e AV -1 1R7080 Bl AS| 2 VOLTAGESS. 5V
- T0F | THOK 7 |\ ORI TICAE Vout = 5.506V
-1 T 0
2 ég  c7087 o %’1&” NO STUFF Fo > 200MA MAX OUTPUT
] = Ra>
603-1 Joof 7UF = TE DI 2402 0107%9 N ap RV 1NO %TéJEF R7095" NO STUFF (Switcher linit)
= 2 éoR CERM M RS 3 m e oL e — Sgets NO STUFF | NO STUFF
'R7081 o Gaoy! 2 RB. coG- cerm CRITICAL | CRITICAL
332K = 62K ° 0201 2%l 12 Cr098  |» Cr099
CRITI CAL 1160 o P5V5G3H_FB e
402, 2402 NO STUFF <Rb>| |2 8% 2 oK
( AGATE) R70961 603 603
o (CHGR SGATF) iozq K
2015
} ) CRI TI CAL
ACIN pin threshold is 3.2V, +/- 50V CHCR CSI R P 3RY7
1 020 _
Di vider sets ACIN threshold at 13.55V __079020 0.02 Vout = 1.25V " (1 + Ra/ Rb) ‘l‘
— 109 9w
I nput i npedance of ~40K neets 2 g}f CHGR CSI _R_N W
sparkitecture requirenents 32;?\/:3)( ! oa\(/jDD R7001 0202 42 z;sté\INN can
»_=PP3vaz GaH cHer [T RECWRIES 2 T 15K 2o PP5VI CHGR VDDP "\@qui;ﬁl&&éﬂ BIFEB S AW | CRITICAL | CRITICAL
| 5. AV k- 3 =85 |1C7030 |:*C7031 |:C7035 |1C7036 |1 C7037
) it AGES5 1V “L_22UF ~L_22UF - 1UF ——1UF 0. 001UF
fiob C7001 * 702 T 8 T T/ P , Wy
. X CERM
C BATT 35 C7010'2: i 1[\&(;86%FF ;g¥2 SRe N | ERE BNm 85 1 g% 1 T OA
R7012 ; 7 A 3 oS, ovume—
ol ogsgeios B 1 -
26 AGND [2492 VDD VDDP -
R%O 12 \\HsTCRI Tl CAL poin[2__ g« PPCHGR DCI N Max Current = 8A
1R7010 |% SMC RESET L 1 CHGR RST_L 13 Jove, RST N R702 é L =
30. 1K ° 5% =SMVBUS_CHGR SCL 1% U7000 SGATE| 26 | CHOR SGATE 3% (L7030 limt)
JAT3 M bH D SVBUS CHGR SDA 10 Jspa Acatel 1| CHOR AGATE 18 R)KO3E1DNS
e OF g CLCR VERO 2 oero et CHOCCE b W f = 400 kHz
5 » o
CHGR CELL 6 |cELL £ CSIN 27 CHCR CS W ‘8_ 3| mm CRIL_TI CAL CRI TI CAL TO SYSTEM
Fl oat CELL for 1S CHGR ACIN 3 9 BooT| 25 CHGR_BOOT R R PHHD L7030 E7040
AN D yeate[24 | CHGR UGATE "°FRE 4. 7UR 9. 5A 8AMP- 24V
R7011 CHGR IOCNP @\ i o EEASE T -1 2 1 2 =PPBUS G3H ‘e
9, 31K v L_jvoove Loatel21 | CHOR LGATE M N-MFRE WRHER: BERQE G 2 ™ trLpaodoDe: SM 1206
166 CHGR _VNEG 8 [VNEG GATE NODE=TRUE DI DT=TRUE NO STUEE
%}E}é’ IR7015 « CHGR CSO P 18 lcsop BGATE| 16 | CHGR BGATE °°=T"F N
2402 100K 4 CHGR CSO N 17 Jeson 207/ v AN 9 CHGR AVMON__rrmy 50 R7039
9 180
%15\9 l a% 36V/ V BMON| 15 CHGR BMON 57y 50 3% VBAT GBH CHGR REG
- 1 = ’
BATT_2 24 G700 83 (0g acoie | SCHOR ACKK pory « 9 B R R TI CAL
1 TUF 3 2
R7013 CHGR_VCOVP_R . ;gg L E L VOLTAGESTZ. 1C7040 1C7045
TR 4 g [ 35352929 e 55 CHGR PHASE_RC 2ok = %P1 F
i 9 ko RIKO3E1DNS o ETTRE CRI TI CAL 2 Boly- TanT 2 g% cerm
= NO STUFF B}%TBB% ) CRLTI CAL
B 1 Cr039 L 4031
3 = ggé; °N§/’ _ngy‘%z_ TQ FROM BATTERY
XWQ00 o 10032 pﬁ\(ﬁ@w%a;yﬂau:e? R . als
4 NECK THE0: 4 2 D|5 PPVBAT G3H_CONN ; 65
oot a0, IR 685 1| cros6 - c7057i = :‘”ﬁ E‘Wmm@_ﬁ RIS S
BEACE-NEAREH7888: [53: 1 1 — 0.1UF ——0.01 b g 12
}{Z }{Z X7TR- ;r 4
6031 4021 302
(CHGR CSQ P) R7051 5.2 1
(CHGR CSQ N) R7052 o 1 2 [ N L
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
( CHGR BGATE)
C70111: 1C7000 C7005 1
£ go/oesw 0. 01\9!,%:: —LIuF 0. 22lF o 001 -4
) OZCERM XTR- G 2 2 4%2{1 5 }3{2 XTR: géo PART# Qry [ DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON
e mhﬁ%ﬁﬁﬁg— 107S012p 1 | RES, 5MOHM 1% 1W 061D, 4- TERRO50 CRI TI CALBATT_2s
A SYNC MASTER=JACK J30 SYNC DATE:OM
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON e
37650027 2 [ES— 030, qross CRITICAL  PHARGER POWER FET: FAI|R 37650761 1 SI 71370P Q7055 CRI Tl CAL PBus_Supply & Battery Charger
37650966 2 RIKOIELONS @030, Q7035 CRITICAL |CHARGER POWER FET: R 37650845 1 S| 7149DP Q7080 CRI Tl CAL 051-9058 | D
Appl e I nc
37650845 1 Sl 7149DP Q7085 CRI TI CAL 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_ OF APPL
THE POSESSOR AGREES TO THE FCLLONNG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 70 OF 109
K6 NOTES : L7030 CHANGED BACK TO K24 | ND DUE TO LAYOUT Il NOT TO REPRODUCE OR COPY I T
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5 4 3

2
X\/\Tl()s%g:l

PLACE_NEAR=C1761. 2: 1nm1]

3

Syst em Agent

Power

=PPVI N_SO_VCCSASO

Suppl y

=PPW( A RE(

VI DO

6A Max CQut put
f = 300 kHz

SYNC _NMASTER=JACK J30

. =PP5V_SO_VCCSASO
oL VT wers 71905, c7121 Cc7122
R7101* 1 DT=TRUE C71201|, B 1
2(.) 2 UF T 1 39UF- 0. 0270HM 1UF —— OO00PF
1 180 2 $Y 1C7130 ngvf"z BT Tz 284 oo
N“;‘ 685 R7130'Y Lo J2UF B1ACEM 603°1 20
2 . Z\A PLACE_NEAR=C7121. 1: 3nm
PP5V_S0 VCCSASQ_VCC = M:lg\'é/, 2 ¢EK PLACE_NEAR-QT100. 2: 1
. mm =
Ragégw DTH=0. mm 2 8 6032 37630944 =
CRITI CAL
V& PVCC VCCSASO VBST 100
uU7100 M N;hk%w BB 3 2 RIK0222DNS
| SL95870A D PTETRE HVBON CRI Tl CAL
=PVOCSA_EN 15y VTN oyl e PINREES v anriai s CRLT] CAL RI§60
CPU_VCCSASENSE_DI V 10/¢g $I_I-_n1€rBLLUI(ESATE 17 ST e LJ 'a,__} 1.5619% i
VCCSASO_SREF 7 |srer = erase] 16 VOCSASO L 7 1 2 PPV REG R 1AmA. 2
W ASO VO 12 1 — -3 — FDVO630H- SM R ‘33
1R7147 'CCS, VO LGATE] ;Vv&:a:ﬁ{\‘Ea)E;TR,E J 15280913 AGE=T. 05V
41.2K VCCSASO_OCSET 11| ocseT 6
PVCCSA _PGOOD 14 |pcoon j
VCCSASO_RTN DIV 4 |7 VCCSASO DRVL ERE
VRS
VOCSASO_FSEL 13 [FsEL CATE NODEL PRUE e mm
S b=
VCCSASO_SETO 8 [seTo 1
VCCSASO_SET1 9 |sers -
8 S lvimo
. (ENDI AN SWAP)
‘ 5 [\ b1 ss VOCSASO_CS P
v @b D R7141 s VCCSASO_CS N
o) ~ 1K
m 150 %
0 5K, V%%V 7140
o AN 2| 1000PF
oW VCCSA_VI D<1> 211
é b VCCSA_Vi D<0> L,
> NP§§§UG 11RK7142
49 °“15¥v OCP = R7141 x 8.5uUA / R7140
(VCCSASO QCSET) 240’2L OCP = 8.5A
(VOCSASO_VO)
XWE100
CCSASO_AGND 1 % 2
ELk Y BIFES: B T
2s) -4
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
PLACE NEAR-U7100. 3: 1m
I NTEL TABLE: 35353074 |[C, 11SL95870A, PWM 2BI T- VI D, RVMOT- SNSE, 20®7100 CRI TI CAL
Vol t age
0 0.9V
0 0.8V
1 0. 725V
1 0. 675V

7

SYNC DATEZO%/ 28/ 201

TTTLE

Syst em Agent Supply

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE | NC.
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5V _S3/ 3. 3V_S5 PONER SUPPLY

— *
VOUT = (2 RA/ RB) + 2 VOUT = (2 * RC/ RD) + 2
<RA> <RB> < <
R1267 68 9369 70
XWF203 %}K :{'09 7K %OSJK (130'/49K XWI204
6 6 6 6
om > {4 &40:-2#" &40:-2#" &40:-2#" om
2 51 5V_S3_VFB_XW203 1,\/\/\/2 1,\/\/\/2 1,\/\/\/2 1AAA2 3V3S5 _VEB R7270 2 531
PLACE_NEAR=L7260.1:1 MM PLACE [N =17220.2: 1 MM
XWr205
SM
s =P5V3V3_REG EN 2 % 1
C s =PPVIN S5_5VS3 o
R7273 %,
XWr202 JiC?z?z 190K
SM 1UF Hglﬂg
2 Syt 5 ég/ 162 2
PLACE_NEAR=C7291.1:1 MM 603-1 =PP5V_S5_LDO ,
v ZPRVIN S5 _SVS3 ' = P5VP3V3_REG3  —
CRI TI CAL 1C7270 =PPVI N_S5_3V3S5,
Ji 282 .| C7280 JiC7281 = CRI TI CAL
5,00 1UF Z—-82UF %glg//'f P5VP3V3_VRER S 18V 7220 : 1 C7241 |1 C7240 1 C7242
—F ’ EESCSM —F 885 1 1C7271 665 berR i 1 “-g20F - g, 0010F
PLACE_NEAR=Q7250. 5: 1MV - %@WZZUF = T 2R EE c 2 Egm
PLACE_NEAR=C7281. 1: 3MWM C7260 2 402$V| S o X7R- gaEggll - ~SM
N REF R7220 PLACE_NEAR=Q7220. 27 IMM PLACE_NEAR=C72¢1. 1: 3MV
P Qo UF R7260 14sk) PSEL VREG3|8 9, 5 ORI T1 CAL _l_
O\'I/'Ié-é‘ﬁL W cenn Pow mosremeb i dronen vRecs|17 PPV S | jiew 7220
2|1 P5VS3_VBST R14% A 2 P5VS3_VBST?2\gsts CRUTI CAL poole p3vass |vesT 1 2 P3V3S5_VBST_R - RIKO216DPA
RIKOSELDNS AT e A VAAY U7200 T A VAVAY e —
FuEaN 8 1 ANECCW TR0 | M P5V$E3_DRVH 2Lnryi DRVFR| 10 P3V3S5 | DRVH MILEGCWOT0.2 M1 M e W om0, 2 1 WPAK2
CRI TI CAL T woro s o &N e w oo s — CRI TI CAL
L7260 N g OO 2 [ P5VE3_LL 20 11 I LL2|11 P3V3S5 [LL| ek woTHFo. 2 e 7 L7220
o oo o
4. 7UH 13A° I5MOHI i P5VE3 DRVL 19omns O orvL212 P3V3S5 | DRVL M NREG B0 2 1an — 2. 2UH 14A
MAX' CURRENT = 12. 947A LYY 2 L 24 o 7 Mk aneo £ | 6 ||<»— LYYY) 2
B| Pw FrREQ = 300 KiZ POVBLOAEART- SV PSVS3 VOL 24vor 3 vee7 P3V3S5 V@R — THLP2525CZ- SMI
P5VYS3_VFB _ 2\vre1 = vFB2|5 P3V3S5 |VEB —— =PP3V3_S5_REG
+ =PPSV S8 REG oM T PRVS3 _ENTRI P UeNTRI PL ENTRI P2|8 _P3V3S5 |ENTRI P 3| 4| 5| — 7
T L
ORI TI CAL 261 M N-RERE-WBFHES: 8 Va1 e CRI TI CAL
1C7293 1Cr290 - |'cr291 RIKOSEQDNS 4 ooems pecon 23 1c7251 |1 C7250 |1C7253
POLUF  —— 108 ——320UF Hs R7271 1C7273 1 R7272 =L I50TR T L JQUF - g 001UF
2 5%, 2 g 2 fik 115K el 13 5V3V3 REG EN_L 7o -9 7K T 3% TN T
402 6 R s "1&\9/ GND_THRM PAD T % R %i%/{sw Yom B EM
2402 3 & 503 R P
MAX = 7. 45A
GND 5V3V3S5_SGND 1532 _l_ CURRENT 5
H(%%W BTTES S W PW FREQ = 375 KHz
Mc“%a o XV\TSMZOl
Qr221 PLACE_NEAR=U7200. 25: 1 MM
SSMBN37FEAPE
SOT563 P5V3V3_PGOOD 72
Qr221
SSMBN37FEAPE
SOT563
A PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON SYNC_MASTER=JACK J30 SYNC DATE=08/ 22/ 2011
| STMITEE S—
376S0927 1 FDMC3020DC Q7260 5V_S3_POWER_FET: FAI H 5v/ 3 3V SUPPLY
376S0928 1 FDMC2514SDC Q7261 5V_S3_POWER_FET: FAI H
/. S3_ | 1-9058 | D
37650966 1 RIKOIELONS @260 5V_S3_POAER_FET: REl d} Appl e I nc. 05
SEPERATED MASTER PGOCD FCR BOTH 5V AND 3V3 ® 6.0.0
376S0895 1 RIKO3EODNS Q7261 5V_S3_POVER_FET: REI . .
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
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Note: COther Parade T S EXTA & S -l nLowe QuUT_DLPY_23 e $ gmvﬁ & g Z:i: 0. 10F | I B &Y, 1» _DP_A_PVWRDVN 2 >C4 DP_A BIAS
devi ces use 96/ B6, o e | NDIN OUT_DB & C9362 W 5 s T
so only 94/B4 are o s DP_EXTA M_P<2> 7 |~ o2p ouT_pop| 25 DP_SDRVA M._C P<2> 0.10F | MBE %, DP/ T29 A L S d N
used for this part. s 7s _DP_EXTA M. N<2> 8 || N_D2N ouT_D2N|_24ss DP_SDRVA M._C N<2> 9367 1|2 I C supports input O\/V' pee
NO STUFE s 75 _DP_EXTA M._P<3> 9 [N D3P our_pep| 23 DP_SDRVA M._C P<3> ,—|0 = I‘m‘%—rsv—\_ high while Vcc = 0OWV. L o _PP3V3_SW TBTAPWR
R9311!| [*R9310 woe DB _EXTA M. N<3> 101w pen ouT_osM_ 22 DP_SDRVA M._C N<3> C9366 15 o Mist be 3.3V DP A port power .
1K 1K » o DP_EXTA_DDC QLK 14 | N scL AC_AUXP|_20 s DP_SDRVA_AUXCH C P 0.10F I I58Z 38, -
i }%Lv/\'? %Z'ilﬁ\év s DP_EXTA DATA 13 || N_SDA AC_AUXN|_19 s DP_SDRVA_AUXCH C N * C9}3U?:0 * C93U?:l
4022 2402 a1 75 _DP_EXTA_AUXCH P 16 || N_AUXP ouT_Auxp_scL| 18 (DP_SDRVA_AUXCH P) AUXdCHbSnoop Port, oM T TABLER|S]S[S] 0| 5 EQV' 5 g—m
o1 7 _DP_EXTA_AUXCH N 15 || N AUXN ouT_Auxn_spal_17_(DP_SDRVA_AUXCH N) yse et fg?ﬁioig DP SDRVA M. Ne3s a1 11R(<5)03K99
) i 63 DINL_ OF VDD
1R‘§312 + oy DP_EXTA_HPD 3 || N HPD (1PD) ouT_HPOl 31 (DP_SDRVA_HPD) CO369 1|2 = DP SDRVA M._P<3> %0 oinmio- U9390 Jfzow
5
Piow DPSDRVA 1 2C CTL_EN 26 | 2c crL_EN(IPY) oA DTl 32 DP A CA DET . CQ&PSéUFl %‘gﬁé‘zq%.%‘.(,l s DP_SDRVA M._N<1> 27 mN171+CBTLF$\)/g:D'\}‘3081 2201 =
2402 DPSDRVA_| 2C ADDRO 36 | 26 aboro (1 PD) ™ TSNS £+ DD SDRVA M. Pelz 25 w1 DoUT_0-+( T290PA M._N<3> oy s e
DPSDRVA | 2C_ADDRL 35 |y 2¢_anoR1 (1 PD) cext| 11 DPSDRVA CEXT 0. 1UF 17 or arin « DP_SDRVA AUXCH P 19 |aae pouT_0- 2 T29DPA M_P<3> gy e o
. —1 2C DPSDRVA 38 lsq_cn PLACE_NEAR-U310. 112 m s DP_SDRVA_AUXCH N 18 |api.  CRITI CAL T29: Unused
w0 gay_=1 2C_DPSDRVA_SDA 37 |spa_crL 25U DP_SDRVA_HPD 17 |pp 1 DouT_1+ 4 T29DPA M._N<1> oo
B DPSDRVA REXT 12 pexr gé%\’a‘ K CKPLUS_WAI VE=Ndi f Pr _badTer m DoUT_1- |5 T29DPA M._P<1> 76 83
2oSERY T29_A_RSVD N 25 | 2o+ T29: LSX_A R2P/ P2R (P/'N) B
22 10 ry—DP_AUXCH | SOL 39 |AUXDDC_OFF (1 PD) T29 A RSVD P 24 |pine o-
DP_A_ PWRDWN R 34 IpD (1 PD) = (T29 A LSX P?2R) 23 AUX+| 6 DP_A _EXT_AUXCH P Va:n B
SDRV_PDV : R9392| [*R9393 TTo0 A Loy momh ST AUX- |7 DP_A_EXT_AUXCH N e 5a
R93_18 'RO319 PS8301 has i nternal THVPAD 51 51 _A_| _| DI N2_1- 1729 RX 1 Bias Si%
0 4. 22K ~150K pul | -down on PD ofa] < uzﬁ‘g& 250w T29 D2R1_BI ASP 15 |auxo+ -
1 28% o pin. Ckay to drive this 201, 2'5’51 T29_D2R1_BI ASN 14 |auxe- HPD I N8 DP_A EXT_HPD P
M ME- LF pi n even when VCC=0V per o @
20 2 . .
' 240 Parade (pin is 5V-tolerant). L R93916K 5?397 NC3E2{HPD_2 1R9398
1 PO rt A I\/CLJ = LIS ) 1 _DP_A_PVRDWN 10 |epy se 190K
v ¥ . 129 A BIAS I 32 Aux75ELi| oo A 20W
e PPV SWTBTAPVR )t be 3.3V DP A port power . e - =
: P P . CBTL04DP081 (353S3151) and L e
i Pl 3VEDP212 (353S3055) are THVPAD =
w iE ggl%éojiggl%él R9338! = footprint-conpatible parts with ol w=|d| SI GNAL_MODEL=T29DP_MUX
| TI CAL VDD — 0 5606 10K simlar pinouts. NXP uses pin
CRI TI CAl OM T_TABLE 209 209 50 '
U9330 2 o 2 o PR 10 fgrO ;\/L ar’:/ﬂ HP(IjD, Peri co;’n uses
62 in or an in 11 HPD.
LPCl112A 4 4025 p pi or L
b A PUR w DB ACADET o Lireseramico o HVQEN2S RIPIGL 0/ ADL |16 gm T20DPA CONFI GL_RC e+ RO334 Note: U9390 ML/HPD defaults to T29 node so that DP/T29
s DV — - PI C0_1/ CLKOUT RIPIOL_1/ AD2 17— g T29DPA_CONFI & RC 7 15K Di spl ay can detect host T29 support using |2C
as LSEO<0> 7 1p1 00_2/ SSEL/ CT16B0_CAPO R PI OL_2/ ADB 12 - $g’£l; 2 % §N R LAANZ TBT A HV_EN @y s 76 pul | -ups on M.<3>. 19390 AUX defaults to DP node
o =12C T29AMCU SCL 8 |p 0o 4750 (CD) (1PY) SwWDl Q' PI OL_3/ AD4 - DDR ™ 1/ Téw e 10Q: 0 -downs woul d defeat DP Sink's
Al =t8T_wa - ilzggplzaég SDA 9 11 co_s/ SDA( D) PI OL_4/ ADS/ WiKELP 20—ty DP_A EXT_HPD o Vaos" BBFBYPPon°Gr oBF Bl o
= ~_WAKE_L: 76 10|p; o6/ SCK Pl OL 6/ RXD|-23 g T29_A LSX P2R P2R = Plug to Receptacle
—Deskt ops use PCle WAKE# o $§g ﬁsgzﬁ§>R 1; Pl CO_7/ CTS# Pl OL_7/ TXD 24 - 1-23 fslégi(lmp R2P = Receptacle to Plug SYNC MASTER=K90I M.B SYNC DATE=02/ 15/ 201 A
i _8/M - 2 1 i
Mobi | es use S4 WAKE# » @23 L35E=02 13]7! -3/ M sorCTioB0_WATO Py 1o/ CT1oB1_CaP £ —ae ——am~ 'RO339 Di spl ayPort/T29 A MJXi n
1 @om=1BT_WAKE L o ST PR REG T - 1‘5‘ SWCLK/ PI 00_10/ SCK/ CT16B0_MAT2 ( CD) 0556%31'27 (W/ Rd) M 051- 9058
weemIBT PAR REQL o 15lgpco_11/AD0 (OD) 4 -
Pl CO_11 ves  THRM XTALI N 15?335 1%K336 z%gﬁ\g d}@ Appl e Inc.
® S & 5% 5% 6.0.0
isw isw 1 NOTI CE OF PROPRI ETARY PROPERTY:
75 I TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE
R9330 provi des pads for programm ng/ debug of MCU, pl ease nmake accessi bl e. L !l NOT TO REPRODUCE CR OOPY I T 53 OF 109
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
=

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> am 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

83 75 ¢OOT} T29_D2R C N<i1>

28b voo-TRE DO498 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

NOTI CE OF PROPRI ETARY PROPERTY:
THELINFCRISTL ON OONTA|NED HEREI N | S THE

PROPRI ETARY PROPERTY OF AP

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
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6

PPBUS SO LCDBKLT FET

F9700
D 3AMP- 32V- 467
7 _=PPBUS SO LCDBKLT 1 2 PPBUS SO _LCDBKLT FUSED

M N_LT NE_W DTH=0. 4_m
M N_NECK_W DTH=0. 25 mm

603- HF TAGE=12. 6V

BOTTOM 'rRO788
301K
1%
1/ 16w
V- LF

LCDBKLT EN DIV

MOSFET FDCB38APZ
CHANNEL P- TYPE
R 4 m @. 5v
ORI TI CAL DS S mohm @& 5
Q706 LOADI NG 0.715 A (EDP)
FDOG38APZ_SBVS001
Ssore- HE PPBUS_SW LCDBKLT PWR 8 77
M N LI NE W DTH=0. 4
© M N_NECK_W DTH=0. 25 nm THERE |'S A SENSE RESI STOR BETVEEEN
- VOUTAGESTS: 6v
< PPBUS_SW LCDBKLT_PWR
AND PPBUS_SW BKL
ON THE SENSCOR PAGE

iy

'RO789

s T LCD BKLT EN

24 BKLT PLT RST L

Addr: O0x58(W)/0x59(Rd)

*C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
* PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

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
IV ALL RI GHTS RESERVED

Cc9782 *
0.1F —— . _=PP5V SO _BKL PLAGE_NEAR=L9701. 2 3mm
X7R Corn 2 CEIQT;S?LL CRI Tl CAL
0402
. D9701
33UH- 1. 8A- 110MOHM 279
s _=PPBUS SW BKL 1 2 PPBUS SW LCDBKLT PWR SW A N K [DLACENEARRLSTOR. A5 S PPVOUT _SW LCDBKLT 6 74
T
Al | 121745 25M M NREGCW BTHEG. 3 W = CRITI CA CRITICAL M NREGCW DTH-0; 375 M
9712 C9713 VOLTAGE=20V RB160M 60G 1 C9796 1 C9797 1 9799  VeTAGsOV
10UF 0. 1UF SW TOH_NCDELTRUE
10% 10% oI oT=TRUE 220PF —— 10UF 10UF
LY , 3V 0% — 10% 1006
305 205 2 S9% cerm 2 Son 2 %0n
PLACE_NEAR=L9701. 1: 4mm PLACE_NEAR=L9701. 1: 3mm 0402 1210-1 1210-1
PLACE_NEAR=DS701. 2: Smm
L T P ——
PLACE_NEAR=U9701. D1: 5mm PLACE_NEAR=U9701. D1: 3nm
- | - | X720
C9710 * 1 C9714 £Y
1UF —— ——0.01UF ouT. coBl
P p— PPVOUT_SW LCDBKLT FB P W
v, 2 B WRTECRE WOTHEO. 1 W1 PLACE Near-co77, 1: Smm
603-1 0402 M N_NECK_W DTH=0. 1 MV
; _=PP3V3 SO BKL VDDI O
PLACE_NEAR=U9701. C4: 4nm
Cc9711 *
0. 1UF ——
10% ——
16V
X7R- CERM 2
0402
R9755
10K 3 g g
Y VDDl O VLDO VI N
1/ 16W
M LF w701
- - M
BKL_VSYNC_R o vsvriz: B CROSWD o
R9741 V! - PROD
10K, BKL FLTR [ Swal 2 e
FILTER R9717
500 n PLACE_NEAR=US701. E5: 10mm 0
RO753 ECY BKL | SET = fiseT 8 FB| 28 1 2 LED RETURN 1 oo -
_ 0 402 o M N-RECKW BTH=0. 30" mn 5% M N-RECKW BTH=0. 30" Mn
4 Ey—=12C BKL 1 SCL 1 2 BKL FSET & |FseT 1716w
M- L
R9757 fe BKL SQL = | sax o e
1716w
0 it QUT1| E5 _ BKL | SENL BKLT: PRCD
=12C BKL 1 SDA 1 2 403 BKL SDA > | spa
D> NV o5
OUT: BKL | SEN2 R9718
5%
/ BKL PWM ~ cs__ BKL | SEN3 -
aew - PV ouT3 = PLACE_NEAR-US701. 08: 10mm A0 . LED RETLRN 2 .
VA BN &N ot = W RESCW BHEES 50 s KRBT S
ouTs| B2 BKL_| SENS CNEG) m % RN ™ oD
1 s _PPBUS SW LCDBKLT PWR | RO731 ) TP_BKL FAULT < | FaLT Z o o s sorrom bi?é"
301K R9715 PLACE_SI DE=BOTTOM CRI TI CAL
19 100k S BKLT: PRCD
% 1%
R9704 :;ijs‘év 1/ 16W wl _II U)‘ U)‘ Ro719
- M- LF [alya)
. LoD BKLT PV L33 402 | 402 g g 28 PLACE_NEAR-US701. Gs: 10mm A0, 2 LED RETURN 3 o
™ \ M N_LINE_W OTFe0. 5 mm \ M N_LINE_W DTH=0. §_mm oD
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
. Fp 9. 62kHz o 1’%;/3 }7/nlsw PLACEMENT_NOTE=Keep away from noi se nodes(E4, Al, A2, B, Bp pi N TTNE W BT S M NLTNE WBTH=0. 5 oD ¢ 7
M- LF M- LF M N_NECK_W DTH=0. 20 nm 5% M N_NECK_W DTH=0. 20 nm
see spec for others 402 , 5402 XW8710 HECY
£Y sorTam X
GND BKL_SG\D I W oz
™M N_LINE_W DTH-0. 4 WM BKLT: PRCD
M N_NECK_ W DTH=0. 2 WM
Esay L R9721
| LED=369/ Ri set PLACE_NEAR-USTO1. E2: 10mm A0 . LED RETURN 5 .
M N_LTNE_W BTFE0. 5 ™ N_LI NE_W DTF=0. § oD
(EEPROM shoul d set EN_| _RES=1) M N_NEGK_W DTH=0. 20 R MNNECCWDTHR 20"
BOTTOM M- L
402
BKLT: PRCD
R9722
PLACE_NEAR-USTOL. E1: 10mm A0 ., LED RETLRN 6 .
M N LT NE_W BTFE0. 5 mm ™ N_LINE_W DTF=0. §_mm oD
M N_NECK_W DTH=0. 20 mm 1[5]"/sﬂw M N_NECK_W DTH=0. 20 mm
BOTTOM M= LF
402
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON ——
) lstc MASTER=131_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
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77 OF 86

8

2

1

WWW . AlISaler.Com



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

8

7

6

4

CPU Si gnal

Constraints

CPU Net

Properties

Most CPU signals with inpedance requirenents are 50-ohm singl e-ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: Huron River

PCl - Expr ess

SFF DG (DG 438297_v1.0),

Section 4.18 and Huron River

Pl at f or m Power

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
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =sTANDARD
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =sTANDARD
CPU_27P4S - =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil| spacing wi thout specifying a target inpedance.
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
CPU_AGTL - =STANDARD [ CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C s
CPU_BM L * 8 ML ?
cPy_cow * 20 ML ?
CPU_I TP N =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

Delivery DG v1.0 Section 2.7

Dl FFPAI R NECK GAP

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP
PCI E_85D * =85_cHM Dl FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM_DI FF -85 OMD FF
CLK_PCI E_90D * =00_cHv 0t FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF 00 _OMDFF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
CLK_PCIE * 20 ML ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
PCI E_PCH_TX2TX * =3X_Di ELECTRI C ? PCI E_PCH_TX2TX TOP, BOTTOM =4X_Di ELECTRI C
PCI E_PCH_TX2RX * =4X_Di ELECTRI C ? PCl E_PCH_TX2RX TOP, BOTTOM =5X_Di ELECTRI C ?
PCl E_PCH_RX2RX * =3x_Di ELECTRI C ? PCl E_PCH_RX2RX TOP, BOTTOM =4x_Di ELECTRI C ?
PCI E_PCH_RX2TX * =4x_Di ELECTRI C ? PCI E_PCH_RX2TX TOP, BOTTOM =4x_Di ELECTRI C ?
PCl E_PCH_20THER * =3x_Di ELECTRI C ? PCl E_PCH_20THER TOP, BOTTOM =4x_Di ELECTRI C ?

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
PCI E_PCH_TX *_PCH_TX - POIE_PCH. TX2TX
PCI E_PCH_TX * _PCH_RX - POIE_PCH TX2RX
PCl E_PCH_RX *_PCH_RX * POl E_PCH RX2RX
PCl E_PCH_RX *_PCH_TX - PO E_PCH RX2TX
PCI E_PCH_TX - - PQI E_PCH_20THER
PCl E_PCH_RX * - PQI E_PCH_ 20THER

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

t eam f eedback.

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—ou_sen POLE 85D POLE PCH T DM __S2N P<3: 0>
[ VN POLE 85D POE PCH T: DM __S2N N<3: 0>
Co—mwe POLE 85D POLE PCH RX DM _N2S P<3: 0>
Co—ute PCLE 85D PCLE_PCH RX DM _N2S N<3: 0>
Do oan PCIE 85D PO E_PCH RX EDI _DATA P<7: 0>
Do oA PCIE 85D PO E_PCH RX FDI_DATA N<7: 0>

FDI_FSYNC<1. . 0>
[— CPL_50; CPUL_AGIL SYNC [o]
[ CPLL50: CRlAGT EDl I SYNC<1. . Q

EDI__| NT
[— CPL_50; CPUL_AGIL
CoO—uesa CPU_50; CPU_COvP CPU_PECI
CO—ausuc CPU_50; CPU_AGIL PM SYNC
[ SVEV=VE-V:C CPU_50; CPUAGIL PM _MEM PWRGD
[ — CPU_50: CPU I TP XDP_DBRESET L

XDP. PRDY L
¢ - —— XDP. gﬂ PREQ L
[— CPL_50; cPULTE

PM EXT TS L<0>
[— CPL_50; CPUL_AGTL S L<0
[ CPI_50; CPIL_AGTL PM EXT TS L<1>
CO—ceusurae CPU 27p4 CPU_COvP CPU_SM RCOVP<0>
CO—ceusurmae CPU 27P4 CPU_COVP CPU SM RCOVP<1>
CO—cRuwsurmae CPU 27P4 CPU_COvP CPU_SM RCOVP<2>
[ — CPU_S50; CPUITP CPU CFG<11..0>
O camerr L CPU_50 CPU_AGTI CPU _CATERR L
[— CPL_50; CPUL_AGTL CPU_VCCI O SEL
CO—<caweracar L CPU_50; CPU_AGIL CPU PROCHOT L
CO—=u e CPU_50; CPU_AGIL CPU_PWRGD
DM nRvRP | CPU_50 CPU 8M 1 PM THRMIRI P_L
CO—ou_axioou QK PQE 90D QK PAE DM _CLK100M CPU P
[CO—ou_axioou QK PQE 90D QK PAE DM _CLK100M CPU N
CO—teceuaxioom QK PCE 90D ClK POE | TPCPU_CLK100M P
CO—leceuaKioom QK POE 90D QK PAE | TPCPU CLK100M N
Dl aKioom QK PAE 90D QK PAE | TPXDP_CLK100M P
[ — e akioom QK PCE 90D ClK POE | TPXDP_CLK100M N
el aKioom QK POE 90D QK PAE XDP_CPU CLK100M P
[D—eceuaKioom QK POE 90D QK PAE XDP_CPU CLK100M N
120 CPU 27P4. CPU_CONP. EDP_COVP

PE(
[— CPU_27p4; Jo=TReeY:) CPU PEG COVP
[ — DP_TDI CPU_50 CPU I TP XDP_CPU TDI
CoO—e1m CPU_50; CPULTP XDP_CPU TDO
CoO—xns CPU_50; CPULTP XDP_CPU TVS
[ — DP_TCK. CPU_50 CPU I TP XDP_CPU TCK
[ — DP_TRST | CPU_50 CPU I TP XDP_CPU TRST L
CO—xoememl CPU_50; CPULTP XDP_BPM L<3..0>
CO—eBeurl CPU_50; CPULTP CPU CFG<15. . 12>
O (ESB CPURST 1) cPls0 ceuL TR XDP_CPURST L
CD—CRlLvacaxG sense CPU 27p4 CPUVOCSENSE CPU VCCSENSE P
CD—CRlLvacaxG sense CPU 27P4 CPUVOCSENSE CPU VCCSENSE N
[— e TRVC N2 CPU 27P4 CPUVOCSENSE CPU VCCI OSENSE P
CO—cRuLvacsense CPU 27P4 CPUVOCSENSE CPU VCCI OSENSE N
CD—CRlLvacaxG sense CPU 27P4 CPU_VOCSENSE CPU AXG SENSE P
[ —CRLLVCCAXG SENSE CPU 27P4 CPU_VOCSENSE CPU AXG SENSE N
[ —CRUVALSENSE CPU_27p4; CPU_VOCSENSE CPU VDDQ SENSE P
[T B vALSENSE CPU_27p4; CPU_VOCSENSE CPU VDDQ SENSE N
DRl vALSENSE CPU 27P4 CPUVOCSENSE CPU AXG VALSENSE P
Ty CPLL VAl SENSE el 2764 Pl vecsENsE CPU AXG VALSENSE N
DRl VALSENSE CPU 27P4 CPUVOCSENSE CPU VCC VALSENSE P
(DRl vALSENSE CPU 27P4 CPUVOCSENSE CPU VCC VALSENSE N
VI DALERT_L

(D —CBLLsvioa R L CPL_50; Jo=TReeY:) P -
[ —euwsunsak CPL_50; Jo=TReeY:) CPU_VI DSCLK
[ —ewsuosar CPL_50; Jo=TReeY:) CPU_VI bSoUT

10 19

10 17

10 17

10 23

10 23

10 23

10 45

10 19

10 19

10 16

10 16

10 16

10 16

16 23

16 23

10 23

10 23

10 23

10 23

10 23

10 23

12 68

12 68

12 68
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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 matching should be within 0.127nm no inter-pair
DQ to DQS matching per byte |ane should be within 0.127mm
DQS to clock matching should be within [CLK-63.5mj and [ CLK+38.1mj.
CLK intra-pair matching should be within 0.127nm inter-pair
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 | ength of any signal fromdie pad to SODI MM pad is 119.83mm from procesor
SOURCE: Huron River Platform DG Rev 1.01 (#436735),

mat chi ng requirenent.

CLK is 5x dielectric.

Section 2.5

mat chi ng should be wi thin 0.0508mm

ball to SODI MM pad is 88.9mm

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
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Digital Video Signhal 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_OHM DI FF =85_OHM DI FF -85 OMD FF
LVDS_90D * =90_0rvL DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM 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
D LVDS_PCH_TX * =3x_Di ELECTRI C [ LVDS_PCH_TX TOP, BOTTOM =4x_Di ELECTRI C s

SATA 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 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 s SATA_PCH_RX TOP, BOTTOM =4x_DI ELECTRI C ?
SATA_I COVP * 8 ML >

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
SATA3_PCH_TX2TX N =4X_DI ELECTRI C [ SATA3_PCH_TX2TX TOP, BOTTOM =5X_DI ELECTRI C 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 mﬁRULEﬁSI:;T
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

USB 2.0 Interface Constraints

t eam f eedback.

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
B uss * =2x_DI ELECTRI C 2 uss TOP, BOTTOM =4x_DI ELECTRI C ?

USB 3.0 Interface Constraints

SQURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8

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_0MLDI FF =85_OHM DI FF =85_OHM DI FF =85_CHM 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 a
USB3_PCH_TX2RX N =5X_DI ELECTRI C [ USB3_PCH_TX2RX TOP, BOTTOM =6X_Di ELECTRI C a
USB3_PCH_RX2RX * =4x_DI ELECTRI C A USB3_PCH_RX2RX TOP, BOTTOM =5x_DI ELECTRI C a
USB3_PCH_RX2TX * =5x_DI ELECTRI C [ USB3_PCH_RX2TX TOP, BOTTOM =6x_Di ELECTRI C a
USB3_PCH_20THER * =4x_Di ELECTRI C [ USB3_PCH_20THER TOP, BOTTOM =5x_Di ELECTRI C a

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

USB3_PCH_TX *_PCH_TX * USB3_PCH_TX2TX

A UsB3_PCH_TX *_PCH_RX . USB3_PCH_TX2RX
USB3_PCH_RX *_PCH_RX - USB3_PCH RX2RX
USB3_PCH_RX *_PCH_TX B USB3_PCH RX2TX
USB3_PCH_TX i i USB3_PCH 20THER
USB3_PCH_RX * . USB3_PCH 20THER

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

t eam f eedback.

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[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 USB3_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 USB3_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_RBI A PCH USB RBI AS

OBt DUEFQ K UNUSED QK PAE 90D QK PAE PCl E CLK100M PCH P
OBt DUEFQ K UNUSED QK PAE 90D QK PAE PCI E CLK100M PCH N
[ —BCHLDIEFQLK UNUSED, QK PQE 90D QK PAE PCH CLK96M DOT_P
[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

D 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 A
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
C 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
B 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_T29_20THER

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

t eam f eedback.

CLK_SLow

=2x_Di ELECTRI C

CLK_25M

=5x_Di ELECTRI C

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

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

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
[CO—lecaxaau QLKL PC_50; aKipc 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 De_8sD DP_PCH T DP_EXTA M. C P<3..0> 878
ED—e-eaau De_8sD 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 Dp_pCH DP_EXTA_AUXCH C P 8 75
[D—Deex1a A DP_gsD 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 e 0 POLE 85D POLE_T29_RX PCIE T29 R2D C P<3..0> -
[E®>—koe 120 0 BCE_850 PO E_T29_RX. PCIE T29 R2D C N<3..0> .
D —eae e BCE_850 POLE_T20_RX PCIE T29 R2D P<3..0> 23
>—eae e 0 BCE_850 PO E_T29_RX PCIE T29 R2D N<3..0> 33
C—raET20 mr PCIE_85D PO E_T29_T: PCl E_T29_D2R P<3..0> 8 33
>—eae e s BCE_850 POE_T20_T; PCIE T29 D2R N<3..0> .
D—eae e R BCE_850 POE_T20_T; PCIE T29 D2R C P<3..0> 33
D—eae e s BCE_850 POE_T20_T; PCIE T29 D2R C N<3..0> 33
D—eaeawon e QK POE 90D QK POE PCl E_ CLK100M T29 P 16 33
[ZF)—ea e awioan12e 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_ O K25M T29 QK 25M QK 25M SYSCLK CLK25M T29 24 33
= QK _25M QK 25M SYSCLK CLK25M T29 R 33

SYNC _MASTER=K90l M.B

PCH Constraints 2

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

Et her net 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
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 LINE-TO LINE SPACING | Wl GHT
D ENET_CR_DATA * 8M L a
CAESAR |V (Et hernet PHY) Constraints

ALLON ROUTE

Dl FFPAI R NECK GAP

ENET_MDI

0.6 M

C FireWre

SQURCE: Broadcom 5764- DSO4- RDS Page 38

Interface Constraints

PHYSI CAL_RULE_SET LAYER ONDAYERY M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI NARY GAP
ENET_100D - =100_CHu DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

Dl FFPAI R NECK GAP

=110_CHM DI FF

=110_CHM DI FF

=110_CHM DI FF

=110_CHM DI FF

ALLOW ROUTE
PHYSI CAL_RULE_SET LAYER OB M NI MUM LI NE W DTH
FW 110D * =110_o Dl FF =110_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
FW.TP * =3: 1_SPACI NG ?

RETTVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ENET_50; ENET, BCMB764 CLK25M XTALI
[— ENET_50: ENET. BCV6764 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_S0. ENET_CR_DATA ENET_CR CMD
[D—=ax ENET_S0. ENET_CR_DATA ENET CR CLK

m CR_DAT, ENET_50; ENET_CR_DATA SDCONN_DATA<7. . 0>
[CD—CR-DaL ENET_50: ENET_CR_DATA SDCONN_CVD
CCD—=ax ENET_50: ENET_CR_DATA SDCONN_CLK

> ax ENET_50 ENET_CR_DATA SDCONN_CLK L
FireWre Net Properties

RETTVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

@ EW PO_TP; EW110D EW TP FW PO TPA P

@ EW PO_TP; EW110D EW TP FW PO TPA N
TTE)—EWP0_TPR Ew 110D Ew TP FW PO TPB P

@ EW PO_TPB EW110D EW TP FW PO TPB N

e EWPL_TE Ew 110D Ew TP FWP1 TPA P

@ EW P1_TP; EW110D EW TP FWP1 TPA N

m EWP1_TPB EW110D EW TP FWP1 TPB P

TTeDEW Pl TPR Ew 110D EW TP FWP1 TPB N

Port 2 Not Used

SYNC _MASTER=K90l M.B

SYNC _DATE=02/ 15/ 2011}

Et her net/ FW Constrai nts

d} Appl e I nc.
®
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Di spl ayPor t
NOTE: Di spl ayPort Physical / Spaci ng Constrai nts provided by Chi pset or GPU page.

T29 1 2C Si gnal

Si gnal

Const

raints

Constraints

Dl 129 spi

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_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | W GHT
T29_12C * =2x_DI ELECTRI C 2

Bl T29 I 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
[ DP_85D DP_PCH DP_T29SNKO _AUXCH C N s 33
DP_T29SNKO_AUXCH DP_85D DP_PCH DP_T29SNKO_AUXCH P 33
[ —DB_T29SNKO_AUXCH DP_85D DP_PCH DP_T29SNKO_AUXCH N 33
[l 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

A =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 555 | T29 SpI T29_SPI _CLK 33

_SPI T29 SPI 555 | T29 SpI T29 SPI _MOSI -

129 SPL_MSO T29 SPI 555 | T29 SpI T29 SPI _M SO -
29 SPL_CS | T29 SPI 555 | T29 SpI T29 SPI_CS L 33
=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

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_CHM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WeI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WeI GHT
T29DP * =5x_DI ELECTRI C 2 T29DP ToP, BOTTOM| =7x_DI ELECTRI C o
SOURCE: Bill Cornelius’s T29 Routing Notes

T29/ 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> R
129 2RI T29DP_100D T290P T29 D2R C P<1> 75 76
D129 2RI T29DP_100D T20DP T29 D2R C N<1> 75 76
[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 PrvSI AL SeacinG
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM D LS S < e 0 - SMBUS SMC 2 S3 SCL o a5 a8
oSS s 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 ME_50: 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
D oSS suc waasa a5 e SMBUS SMC 3 SaL i a0
CO—S\eLS_SVC Mavr_sDA MBS0 NE SMBUS SMC 3 SDA 45 a8
SMBus Charger Net Properties
RETTVPE
ELEGTRI CAL_CONSTRAY NT_SET PrvSI AL SeacinG
CO—axrcs 1TOl_DIEEPAIR CHGR CSI _P 64
= 1Tl DiEEPALR CHGR CSI N o4
CO—arcs 1TQI_DIEEPAIR CHGR CSO P 64
[— 1TQI_DIEEPAIR CHGR CSO N 64

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

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

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| 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 106 OF 109
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ALLON ROUTE = J30 Specific Net Properties J30 Specific Net Properties
PHYSI CAL_RULE_SET LAYER OB M NI MJUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
e TveE e TveE
SENSE_1T01_555 . i arAR =55_a sE =s5_a sE =s5_asE 1 1_DIFFPAIR 1 1_DIFFPAIR ELECTRI CAL_CONSTRAI NT_SET PrYSI CAL SeAciNG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SeACi NG
= [— EreT_toon ErETCO ENETCONN P<3. . 0> 37
THERM 1TC1_555 . i arAR =55_a sE =55_0HvLSE =55_0HvLSE =1: 101 FRPAI R =10 1_D1 FRPAI R
__ [— ENET 100D ENeTCO ENETCONN N<3. . 0> 37
DI FFPAIR . =1:1_DUFFPAIR =1:1_DUFFPAIR =1:1_Di FFPAI R =1:1_Di FFPAI R [— ATA_90D \TA_PCH_RX SATA CDD D2R C P 6 41
D ATA_90D \TA_PCH_RX \TA_ ODD 2R C N 6 41
SATA _HDD D2R RDROUT P
= AIA-90D [A3_BCHLRX p— N " POLE CLK10OM AP QK PaE an aKeaEe PCI E_CLK100M AP_CONN_P o a2
— ATA_90D \TA3_PCH_BX ROROUT =
T NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = o [ — QK PAE 90D QK PAE PCl E_CLK100M AP_CONN N 6 32
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [ ATA_90D \TA3_PCH T \TA_HDD R2D RDRIN P a sl RP
— o CHGR
= cor o : o = SN Ey— N (== 013 ceal -
D SENSE . =2: 1_SPACI NG 2 SATA HOD DZR RORLN P [— 1TOl_DIEEPAIR CHGR CSI_R N 64
i - — = ATA_90D \TA3_PCH T a1 CHGR CSO R P
THERM - =2:1_SPACI NG ? o vomsaNeE b copam @ ATA_90D \T, PCH_T: SATA HDD D2R RDRIN N a1 : LI _DUEERALR o4
_ [— 1TOl_DIEEPAIR CHGR CSO R N 64
5 @ ATA_90D \T, PCH_T: SATA _HDD R2D RDROUT P 41
e . “Eismane ATA_90D \T, PCH_T: SATA _HDD R2D RDROUT N 41
D
CO—sssasmae TRV Tl TeEmy THVENS D1 P 51
[— nemvito) niemy THVENS DL N .
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT _ ED—susenemue nemvito) TRy THVENS D2 P 51
- NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET 0 nemvito) niemy THVENS D2 N 51
ENETCOW . 25 MLs >
= [O—=seasee nemvito) nemy T29 THERWD P 5
ENET_Mt @0 . Go_P2w
[ nemvito) nemy T29 THERMD N 5
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O —susenemue nemvito) TRy T29THVENS D2 P
T C D THERM 1TOI THERM. T29THVENS D2 N
ao . =STANDARD. » NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
@0 akraE . Go_P2w
= sense pieeean sease 1T e LSNS HS_COVPUTI NG N
a0 rae . . = *
e [ sease 1T e L SNS HS COVPUTING P 50
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT T
e .A.. a0 sarae . P2 O nme sewe 110l e | SNS HS OTHER N s
@\D_P2M * 0.20 Mv 1000 e [ — SENSE 1701 SensE I SNS HS OTHER P 50 (- PK_QUT DI FEPAIR. Wsie) SPKRAMP L P_OUT 6 60 61
= e o oo e nerenn . e CPUVCCI OS0_CS N 70 PK_QUT DeeeAlR oo SPKRAMP_L_N OUT o 60 61
ey . 0.20 wa 1000 === = =
— SB_POVER QK PO E . PYR P2V [ — sense 1701 Sense CPUVCCI OSO0_CS P, 29 70 [— PK_QUT DIiEEPAIR W) SPKRAMP_SUB P_OUT 6 60 61
N === oo DEEPALR Do SPKRAMP SUB N _OUT s 60 61
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET SoronER ST WR’PM{ — [— PK_OUT DIEEPAIR W) SPKRAMP_ R P_OUT 6 60 61
= s8_PovER sarae . POR_P2MA s nme R - CPUI MVP | SNS1_P 49 68 69 s DEEPAIR s SPKRAMP R N QUT R
e i oo = e 1 s CPUIMVP_I SNSL N w6 > Ap o 1Ten_picepae oo SSVP315 SUB N s
M VD o . 0P o S R - CPUI MVP | SNS2_P 49 68 69 AUD DI FE 2Tl DiEEPALR o SSMP315 SUB P 0
e [— sewse 11 sense CPUIL WP | SNS2 N 49 69 DAL DEE 1T0L DI EEPAIR Do SSMe315 L N 60
C e o oo o S R e CPUI MVP_| SNS1G P 10 6 D> Ap olFE 11Ol mEEeAR no SSMR315 L P o
NEM DATA aon . @O_P2Mi e [ — sense 1701 SensE CPUI WP _| SNS1G N 49 69 [lncio> AUD DI FE 1TOl DIEFPALR WoRe) SSM315 R N 60
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
mr— _ _ CD—s=ssosas SENSE 1701 SensE CPUI WP _| SNS2G P 49 69 = AUD DI FE 1Tl _DIEFPAIR Wsie) SSW315 R P 60
i il oo a0 Lvos . o0 P2 D serce 11 e CPULM/P_| SNS2G N w0 0 D> Ap ole 1Tal_oeEeAR o AD L2 N R o 60
CO—s=ssosmas SENSE 170 sense CPU WP ISUM R P a9 [lncion) AUD DI FE 1TOl DIEEPAIR WoRe) AUD L2 P R 57 60
[ e 11 . CPU WP I SUM R N 40 AL o 1Ton D EEPAIR o AUD LOL N R 57 60
O —sseaseue sty e CPU WP | SUMG R P 40 ED—Aw o 1TOI DiEEPALR Do AUD LOL P R 57 60
= seeraten . CPU WP | SUMG R N 40 > An o 1TOL DiEEPAIR Do AUD LO2 N L 57 60
D —sascasmue sense 1701 SensE CPU MWP_I| SNSG P a9 = AUD DI FE 1TOl DIEEPAIR W) AUD L2 P L 57 60
= Sense 170 sense CPULWP_I SNSG N 29 D AUD DI FE 1TQI_DIEEPAIR Wsie) SPKRAMP I NL_P 60
CO—s=senmmz SENSE 170 sense CPULWP_I SNS P 29 D AUD DI FE 1TQI_DIEEPAIR W hel SPKRAMP_ | NL_N 60
[ — SENSE 1T0) sense CPULWP_I SNS N 29 D AUD_Di FE 1TQl_DIEEPAIR Wsie) SPKRAMP | NR P 60
- sense DiEEPALR sense 110 sense VCCSASO_CS P 65 DAL DEE 1TOl_DIEEPAIR ool SPKRAMP | NR N 60
— Sense 170 sense VCCSASO_CS N 65 D AUD DI FE 1TQl_DIEEPAIR Wsie) SPKRAMP_| NSUB P 60 f—
ED—sssosmas SENSE 1T0) sense CPUL WP | SVG P D AUD DI FE 1Tl _DIEFPAIR Wsie) SPKRAMP_| NSUB N 60
[ sease 1T e CPU MR | SUMG N 68 69
— e neeenn sease 1T e CPU_THERVD P s [ o . USB TPAD R P s
= sexse I sese CPU_THERVD N 8o [ isapsn e USB TPAD R N 5
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 1T sense ISNS 5V S0 HOD N 4
»- sease 11 e LSNS 5V S0 HOD P 49 o eourn PP3V3 S5 57
MEM 40S * 0.09 MM 400 ML = oS 5v 50 o0 A N = s 50
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [ —seseneeeas SENSELI0 SENSE = 40 [ — L 67
e — sense 110 sense ISNS 5V SO HOD R P 40 [— B_PuER PP1V5_S3RSO 67
MEM 72D * 0.09 MM 400 ML S
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Z5s ) SEEOEERAR sense sense Lotls |G| a0
= - e L SNS LODBKLT P J_
MEM 37S * 0.09 MM 400 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE =
B MEM 85D * 0.09 MM 400 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRIDE e e [ . LSNS 1V5 3 DOR P v
PCI E_85D * 0.076 M1 10 mm = sease 1T e ISNS 1V5 S3 DDR N 9
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D sesse auszone e . | SNS 1V5 S3 DR R P, w0
USB_85D TP 0.1 MW 500 ML = sease 11 e ISNS 1V5 S3 DDR R N 9
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
= Lvns_aon VDS PG T LVDS CONN A CLK F N 6 74
CLK_PCI E_90D TP 0.09 MM 400 ML LVDS CONN A CLK F P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = Lins_an La0s 2o D 674
Al Menory Constraint Rel axations
SYNC_MVASTER=K90I _M.B SYNC_DATE=02/ 15/ 2011
Al low 0.127 nm necks for >0.127 nmlines for ARD fanout. H R H H
Proj ect Specific Constraints
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE |\ N MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP =7 N e
S | 051-9058
Ve 720 aorraw 0127w 6,35 Appl e Inc.
RsEeN
Ve sso o 01w 6.35 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 108 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 85 OF 86
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7

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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