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(For changes prior to Rev. A refer to earlier schematics)

Rev. A:
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BOM Vari ant s

Alternate Parts

BOM NUVBER BOM NAVE BOM OPTI ONS PART NUVBER | QR NovBeR | POV CPTION | REF DES | COMVENTS:

639- 0973 PCBA, 2. 53GHZ, 512SAM VRAM K17 K17_COMVON, CPU_2_53GHZ, FB_512_SAMSUNG, EEEE_DCMW, K17_PVT 138S0603 | 138S0602 ALL Mrrata alt to Samsung

639- 0971 PCBA, 2. 53GHZ, 512HYN_VRAM K17 K17_COWMON, CPU_2_53GHZ, FB_512_HYNI X, EEEE_DCMR, K17_PVT 15750058 | 157S0055 ALL Delta alt to TOK Magnetics

639-0972 PCBA, 2. 66GHZ, 512SAM VRAM K17 K17_COMMON, CPU_2_66GHZ, FB_512_SAMBUNG, EEEE_DCMT, K17_PVT 15250896 | 15250518 ALL MAG LAYERS ALT TO CYNTEC|

639- 0970 PCBA, 2. 66GHZ, 512HYN_VRAM K17 K17_COMMON, CPU_2_66GHZ, FB_512_HYNI X, EEEE_DCMQ, K17_PVT 15280915 | 15250796 ALL MAG LAYERS ALT TO CYNTEC|

085- 1425 K17 M.B DEVELOPMENT K17_DEVEL_ENG ‘ 15550457 | 15550329 ALL MAG LAYERS ALT TO MURATA|
516S0806 | 516S0805 ALL FOXCONN ALT TO MOLEX
138S0612 | 13850602 ALL Taiyo Yuden alt to Samsung
35352805 | 35352603 ALL Fairchild 8 inalt to6 in vaier
12750111 | 127S0060 ALL Rohm al t o Kemet
12850299 | 128S0218 ALL NECITGKIN al t to Sanyo
337S3808 | 337S3839 ALL GT216 A02 alt to AO3 part
37650887 | 376S0749 ALL Fairchild alt to Vishay

K17 BOM GROUPS | |

BOM GROUP BOM OPTI ONS

K17_COMVON ALTERNATE, COMVON, K17_COVMON1, K17_COVMONZ2, K17_PROGPARTS

K17_COVIVON1 BOMB764M DOl , GMUX_VSYNC, CPUPOC_| MAX_40_50, PCH_NAND_3V3, CPUNEM SO, EXT_HP_AMP, VFRQ_SLPS3, SMC_DEBUG_YES, DPMUX_EN_PLD, FB1V35, USBHUB_2061

K17_ COVMON2 GPUVI D_OP90V, BKLT_PWR_PBUS, DP_ESD, DP_CA_DET_EG PLD, SMC_EXCARD_NOT, GPU_SS_| NT, RDRV_8515_A2, GVUXPLL_3V3, HUB1_2NONREM HUB2_2NONREM RAI L_MON

K17_DEVEL_ENG ARB_ONLY, CALPELLA_XDP, DEBUG_ADC, LPCPLUS, VREFMRGN, GVUX_JTAG_CONN, EFl _DEBUG, BMON_ENG, SMC_OSC_YES

K17_PROGPARTS GVUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

K17_PVT BMON_PROD, VREFMRGN_NOT, XDP, XDP_NORNAL, XDP_CPU_BPM

BOM GROUP BOM OPTI ONS

FB_512_SAMSUNG VRAMA, VRAM 512_SAMSUNG

FB 512_HYNI X VRAMA, VRAM 512_HYNI X

CALPELLA_XDP XDP, XDP_CONN, XDP_CPU_BPM XDP_NORMAL, XDP_PCH

Bar Code Labels / EEEE #' s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCMY CRI TI CAL EEEE_DCMQ
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCMR] CRI TI CAL EEEE_DCMR
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCMT] CRI TI CAL EEEE_DCMT
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCW] CRI TI CAL EEEE_DCW

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
337S3847 1 ARD, SLEPF, PRQ 2. 53, 35W C2, 3M BGA u1000 CRI TI CAL CPU_2_53GHz
33753848 1 ARD, SLBPE, PRQ 2. 66, 35W C2, 4M BGA u1000 CRI TI CAL CPU_2_66GHZ
337S3846 1 ARD, SLBNA, PRQ 2. 40, 35W C2, 3M BGA u1000 CRI TI CAL CPU_2_4GHZ
337S3849 1 I BEX (HVB5), SLGZS, PRQ B3 u1800 CRI TI CAL
337S3839 1 1 C, GPU, NV GT216 LP++, 969BGA, 40NM A03 usooo CRI TI CAL
34350493 1 1 C, ASI C, BOVB764M ENET CONTRCLLER, 8x8, 64 GFN U3900 CRI TI CAL BCMB764M
338S0753 1 |G FW643- E, 13948 PHY/ OHOL LI NK/ POI - E, 12 u4100 CRI TI CAL
33850563 1 I C, SMC, HS8/ 2117, 9MVXOMM TLP U4900 CRI TI CAL SMC_BLANK
34170229 1 I C, SMC, K17 u4900 CRI TI CAL SMC_PROG
33550610 1 I C, FLASH, SPI, 32MBI T, 3. 3V, 86MHZ, 8- SOP u6100 CRI Tl CAL BOOTROM_BLANK
341T0244 1 | C, EFI ROM K17 u6100 CRI TI CAL BOOTROM_PROG
34152384 1 IR ENCORE |1, CY7063833-LFXC u4800 CRI Tl CAL
34152616 1 I C, TP PSCC, K17, K18 u5701 CRI TI CAL TPAD_PROG
33650025 1 I C, XP2- 5, HF, CPLD, BLANK u9600 CRI Tl CAL GVUX_5K_BLANK
34152568 1 1 C, CPLD, LATTI CE, 132CSBGA, KL7TM.B u9600 CRI TI CAL GVUX_PROG SRS AR A= SN == AT 0]
33350533 4 1 C, SGRAM GDDRG, 32MK32, 1GHZ, D-DI E, 136 FBGA | UB400, U450, U500, usssd  CRI Tl CAL VRAM 512_SAVSUNG TTILE . .
33380535 4 | C, SDRAM GDDR3, 32MX32, 900MHZ, TI VA, HF | U400, U450, Us500, usssd  CRI Tl CAL VRAM 512_HYNI X BOVI CO nf I g ur at I on
34182731 1 1C, 1MBI T, SPI FLASH K17/ K18 U3990 CRI TI CAL d} Appl e Inc.
516S0805 1 CONN, 204P, SODI MM SOCKET, DDR3, RAM NON/ SC J3100 CRI TI CAL ®
197S0350 1 GSC, XTAL, 32. 768KHZ, 9- 3. 6V, 12P SOl C, HF u5010 CRI TI CAL SMC_OSC_YES NOTI CE OF PROPRI ETARY PROPERTY:
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LVDS CONN_A_DATA P<1>
LVDS CONN_A_DATA N<1>
LVDS CONN_A_DATA_P<2>

LVDS CONI

DATA _N<1>

LVDS CONN_B_DATA P<2>
LVDS CONN_B_DATA N<2>

LVDS CONN B_CLK F_P s
LVDS CONN B_CLK F_N s

LED RETURN_ 1 as
LED_RETURN_2 8a
LED RETURN 3 as

[ogeTRUE LED RETURN 4 as
LED RETURN 5 as

[Cops IRE LED _RETURN_6 84

|||—

TRUE GN\ND
J4500 ( SATA ODD CONN)
PP5V_SW a2
SMC_ODD DETECT a2
SATA ODD D2R UF P .,
ATA D2R_UF_N ..
SATA_ODD _R2D P a2
[CoRe-IRUE SATA_ODD_R2D N 2
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|||—

J4501 (SATA HDD CONN)
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ATA_HDD D_P a2

SATA_HDD R2D N a2
SATA_HDD D2R UF_N .,

[rossIRUE SATA HDD D2R UF N
[CTos+IRE SATA_HDD D2R UF_P .,

:
ZZZ§ZZ
www%)ﬁo

[Cors-IRE EXCARD CPUSB_L as
EXCARD CLKREQ CONN L 2

EXCARD CPPE L s
PLT _RESET _SWTCH L =
PCl E_EXCARD D2R P 17 s 0s
PCl E_EXCARD D2R N 7 5 as

[IopeTRUE PCl E_ EXCARD R2D P, o
PCl E_EXCARD R2D N 3 o

PCl E_CLK100M EXCARD CONN_P 24
PCl E_CLK100M EXCARD CONN_N 24 0

J5800 (| PD FLEX CONN)
[TopsIRUE PP3V3_S3

55'56 72 74 88 1
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16 7 _PPVCORE SO0_CPU VCAPQO

NOTE: VCAPO i s sourced by CPU
Do not connect to power supply,
but provi de bypass caps on PCB.

16 7 .PPVCORE SO_CPU VCAP1

NOTE: VCAP1 is sourced by CPU
Do not connect to power supply,
but provi de bypass caps on PCB.
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AVB7_|\icapo_10 vec 10| AF4L
AVE3 lycapo_11 vec 11| ADSS
AVBO |ycapo_12 vec_12| ADS1
AUSS |ycapo_13 vec_13| A48
AL lycapo_14 vee_ 14| ADA4
AU |\ycapo_15 vee 15| ADAL
ARSS veapo_16 vee 16| ABSS
ARSL |\caPo_17 voe 17| ABS1
ARA8 |\capo_18 voc 18| AB48
ANS7_lvcaPo_19 vee 19| AB44
AN53 AB41
\VCAPO_20 VeC_20
ARGO |\/capo_21 POVER Voo 21| AASS
ALS7 |vcapo_22 vog 22| AASL
ALSS |\capo_23 voc 23| AM8
ALSO lycapo_24 VoG 24| AM4
AKST lveapo_25 vee 25| AML
AKS3 |\capo_26 voc_ 26| V85
AKS0 |\capo_27 vee 27| W61
voc 28| W8
vec_29| W4
vee 30| WL
CPU CORE SUPPLY voC_ 31| WSS
vee 32| W1
48
BDA44 |ycap1_1 vee ss o
BD41 VCC_34
\VCAPL_2 a1
BOG7 vee_35
\VCAPL_3 R55
BBAA VeC_36
VCAP1_4 R51
BB41 vce 37
VCAP1_5 R48
BB37 vee_38
VCAP1_6 Ra4
AY46 vee_39
\VCAPL_7 A1
AY42 VCC_40
\VCAP1_8 560
AY39 |ycap1_o vec_al
A6 - vee_42| NBS
\VCAP1_10 51
A2 Vee_43
\VCAP1_11 Voo 44| A8
AVBY |ycap1_12 Voo 45| 42
A4 lycapr 13 — a2
AUAT VCC_46
\VCAPL_14 Voo 47| V60
AB7 |ycap1_15 I
ARA4 VCC_48
\VCAP1_16 NAA
AR4A1 VCC_49
\VCAPL_17 veo 50| 155
AR37 |\caP1_18 — K60
AN46 VCC 51
\VCAP1_19 K51
ANAZ vec_s2
VCAP1_20 Vee 53 Ka4
ANS9 |ycap1_21 =355
AL46 VCC_54
\VcAP1_22 60
AL42 VCC_55
\VCAP1_23 51
AL39 VCC_56
VCAP1_24 vee 57 Ha4
AK46 |ycapr 25 — 0
ARKAZ vee_58
VCAP1_26 VCe 59 G55
AK39 =
\VCAPL_27 voe_ 60| B1
vee e1] 44
vee 62| F55
vee_63| E60
vee_eal BS7
voc_es| B3
vee_66| ES0
voc 67| E46
vee_es| E42
voc_e9| 59
vee_7o| 257
vee 71| P55
vee 72| D54
voc_ 73| 52
vee_74| D50
vee_7s| D48
vee_76| 247
voe_ 77| D45
vee 78| P43
vee_79| B60
voc_so| BS6
vee s1] BS3
vee_s2| B49
voc_s3| B46
voc_sa| B42
vee 85| AS7
vec_se| 254
voc_g7| A0
vee gl A7
voc_so| A3
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oM T

91 69 15 PSI _L F68
9115 8 VI D<0> AB1
o1 15 8 CPU_VI D<1> D61
01158 CPU VI D<2> D62

o1 15 8 (0T} CPU_VI D<3> AB2
9115 8 CPU_VI D<4> B63

P
o=

9115 8 CPU_VI D<5> D64
o1 15 8 (OOT} CPU_VI D<6> » D66

o1 5 T} TP_CPU VTT_SELECT - ANL

51 60 15 (T} PM _DPRSLPVR o F66

VIT_SELECT: 1 = 1.05v, 0 = 1.1V

o1 69 50 [T CPUI WP_| MON A4L

CPU_VCCSENSE_P Fé4

CPU_VCCSENSE_N F63

CPU_VTTSENSE P N13

LR 3R & 4

CPU_VTTSENSE N R12
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PPCPUVTT_SO

PSI *

VI DO
VI D1
VI D2
VI D3
VI D4
VI D5
VI D6

VTT_SELECT1

PROC_DPRSLPVR

| SENSE

VCC_SENSE
VSS_SENSE

VTT_SENSE
VSS_SENSE_VTT

CPU VI DS

SENSE LI NES

1 PP1VS_S3_CPU VCCDDR CLK

YLV Rk =D 26

BB14
BB12

VCCPLL1
VCCPLL2
VCCPLL3
VCCPLL4
VCCPLL5

VDDQ_CK1
VDDQ_CK2

8v
PONER

1.1V RAIL PONER

VTTO_1
VTTO_2
VTTO_3
VTTO_4
VTTO_5
VTTO_6
VTTO_7
VTTO_8
VTTO_9

VTTO_10

VTTO_11

VTTO_12

VTTO_13

VTTO_14

VTTO_15

VTTO_16

VTTO_17

VTTO_18

VTTO_19

VTTO_20

VTTO_21

VTTO_22

VTTO_23

VTTO_24

VTTO_25

VTTO_26

VTTO_27

VTTO_28

VTTO_29

VTTO_30

VTTO_31

VTTO_32

VTTO_33

VTTO_34

VTTO_35

VTTO_36

VTTO_37

VTTO_38

VTTO_39

VTTO_40

VTTO_41

VTTO_42

VTTO_43

VTTO_44

VTTO_45

VTTO_46

VTTO_47

VTTO_48

VTTO_49

VTTO_50

VTTO_51

VTTO_52

VTTO_53

VTTO_54

VTTO_55

VTTO_56

VTTO_57

VTTO_58

VTTO_59

VTTO_60

VTTO_61

VTTO_62

VTTO_63

VTTO_64

VTTO_65

VTTO_66

VTTO_67

VTTO_68

VTTO_69

VTTO_70

VTTO_71

VTTO_72

VTTO_73

BF60 Arrandal e: 1. 05V

BFS9 Carksfield: 1.1V

BDGO (Controlled by VIT_SELECT pi n)

BD59

BB60

BB59

AY60

AVB0

AVBS5

AVB3

AWL4

AWL2

AU60

AUL2

AR60

AR59

AN60

AN59

AN35

AN33

AN17

AN15

AN14

AN12

AL60

AL59

AL17

AL15

AL14

AL12

AK35

AK33

AF39

AF37

AF35

AF33

AF32

AF30

AD39

AD37

AD35

AD33

AD32

AD30

AY10

AN
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70 50 24 13 7

101 74 71 40 26 25 15 13 12 10 7 6

Do not

o' T 70 50 24 1 - _PPVOORE_S0_GFEX
U1000 R1400*
ARRABI(Y:ADALE 100
o
(SYM 7 COF 11) %}é\é\l
PPVCORE _SO_GFX ) 402,
A2 | [ o vaxG sengH| AF12 GEX VSENSE P PLACE NEAR-UL000. AF12: 25. 4MM s
ANSO | Yaxc2 52| vssaxc sEnge| AF10 o GEX_VSENSE N @@ oo
ANZ8 a3 = - -
AXG3 PLACE_NEAR=UL000. AF10: 25. 4MM
AN
5 | yaxe R1401*
AN24 | {avcs 109/
AN23 | Vaxas GFX_VI Dp| AF71 GEX_VI D<0> o0 M:l%'\é\‘}
AN2L | YaxGr ex v A7 g  GEX VID<1> 265,
ANLO | y/axcs GPX VIR AGT0 o GEX_VI D<2> o ¢
AL32 | {aAxco R GFX_VI DBl AHTL - GEX_VI D<3> Bnss -4
AL3O | Yaxaio > GFX_VI C4&‘M@ 5 01
AL28 | {axcl1 @8 GFX_VI D5| AMB7. GEX_VI D<5> -
AL26 | {axcL2 - ax VDb AMO o GEX VI D<6> o
AL24 | {axcis F -
AL23 | axcia % GFX_VRLENARES GEX VR EN o o o
AL21 | yaxG1s X DPRSLPVRLALTL g, GFX DPRSLPVR om0 o R1405!
AL19
AL ] s EXIMNALYY o  GEXIMP I MN oo 47K
3
AK1Z | {/nvcrs M:_lg\év
AJ10 /AXGL9 @ 402,
AHLA | {axeo0 | & PPCPUDDR | SNS ;16 a1 87
AHL2 | (w1 % VDDRQ Egg
AF28 | {axce2 VBDQ2 5008
AF26 | (a3 VDDQB N
AF24 | {axcoa VDDA v
AF23 | {axces VDD 530
AF21 AXG26 VDDQX NED
AF19 | {avc7 VDDQY 552
AF17 | {axces VDDQB 5ros
AF15 | {\vco VDDQY 513
AF14 IAXG30 VDDQLO
AD28 AXCa1 VDDOL 1 BF16
AD26 AXCa2 VDDOL2 BF15
AD24 | {/axGa3 vopQu3| BRES
AD23 | {axcan vppQ14| BD33
AD21 | {/axcas vobQus|_BD32
Bl
ADL9 | {/axca6 w VDDQLE ng
AD17 AXG37 - VDDQL7
g | vooqus| BD26
> | vopQuo| BD24
BD23
PPCPUVTT_SO w | VDDQROLs
Vel | i1 1 < | vope1
= ' 2 BD19
WO |71 2 N =
w21 | 113 E VbbQ2 BD15
UL9 | 111 4 vDDQR4
! BB35
U7 v s | B VDDQRS|
- vbbqes| _BB33
ULS fyrmie | @ 04 BB32
Wa v 7 |9 VD27
Uiz - a vDbqes| _BB30
VTT1_8 VDD BB28
Rl | vrT1_9
Rio ! a vbpQso|_BB26
VIT1_10 Vboog1| 8824
RI7 | vrr1_11
- vbDQaz| BB23
VDDGB BB21
vDDGea| BB19
24 _PPVCORE SO_CPU VCAP2 BB17
; AK62 | \oapr 1 VDDQB5
NOTE: VCAP2 is sourced by CPU AKBO | yoaps 2 vobae| BB1S
connect to power supply, ARSS | voaps 3
but provide bypass caps on PCB. AFBO | voaps 4
A9 | yoap2 5 PP1V1R1V05_SO0_CPU VTTO_DDR 5
| AVB2
AF60 VTTO_|
VCAP2_6
AFS9 | voaps 7 VTTO_DDR1| AV80
N VITo Dore|_AVes
ADSO | veap2_s - A6
AD59 VCAP279 VTTO_DDR3 e
ABBO | yeap2 10 VTTO_DDR4|
N F A3
ABS9 | yoap2 11 DO e
- VTTO_DDR6
ARBO | ycap2_12 — VL0
AA59 VCAP2713 VTTO_DDR7
V60 | yoap2_14 VIT0_DO Ax7
. ANLS
V69 | veapz_15 VITO_DDRY PPCPUVTT_SO 671012 13 15 25 20 40 71 74 101
U0 | veapz_16 VTT1 12| APLS
B9 | yeapz_17 VTT1_13| ADL4
R60 | veap2_18 VTT1 14| AD12
R59 | veapz_19 VTT1_ 15| AB12
VTTL_ 16| AAL2
VvrTL 17| W7
VTT1_ 18| W85
VTT1_19| W4
VTT1_ 20| W2
vrT1_21| RS
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oM T
U1000
ARRANDALE
BGA
(SYM9 OF 11)
BUS2 |yss1 vss7e| AY62
BUS8 |\ss2 vss77| AY59
BYSS |\ss3 vssrs| AYSS
BUS1 SS4 VSS79 AY51
BUIB |\ /o5 vssso| AY4B
BU44 ISS6 VSS81 AY44
BU37 SS7 \/SS82! AY41
BU32 SS8 \VSS83 AY37
BUZ5 |\sso vesgal AY35
B2 |yssi0 vssss| AY33
BUL8 lyss11 vssse| AY32
BU14 ISS12 VSS87 AY30
BULL |\ss13 vsssg| AY28
BU7 |\ssia vssaol AY26
B2 lssis vssoo| AY24
BN64 SS16 VSS91 AY23
BN6 \/ss17 vssoz| AY21
BM70 SS18 VSS93 AY19
BVB1 ISS19 \VSS94 AY17
BW4 ISS20 VSS95 AY15
BVB2 SS21. VSS96 AY1l4
BVR4 SS22 \VSS97 AY12
BML7 |ss23 vssog| AY8
BL57 SS24 \VSS99 AY4
BUSS |vss2s vss100| A7
BL48 lyss26 vss101| A2
BLKO |ss27 vss102| AE9
BL28 \\s508 vss103| A5
BL20 lyss2g vss104| AVE1
BK63 |vss30 vss105| AM8
BK6O |yssa1 vss106| AM4
BKS3 lyss32 vss107| AM1
BK34 5533 vss10s| ANB7
BK1O lyss3a vssio09| A9
BI64 5535 vssi1o| AVL
BJ21 lyss36 vss111| AU70
29 |yssa7 vssi12| AUG2
BI1 lyss3s vss113| AUS7
BH70 lyss3o vss114] AUS3
BH57 |vssao vss115| AUS0
BHSS \ssa1 vss116| A6
BHA7 |vssa2 vss117| A2
BH24 \ssa3 vss118| AU39
BH20 |yss44 vss119| ABS
BH15 ISS45 VSS120 AU33
BGS1 lyssae vss121| AU32
BG36 |yssa7 vss122| AU30
BF62 \ssag vss123| AU28
B30 lyssao vssi24| AJ26
BF13 l\yss50 vssi2s| A4
8F8 Jvsss1 vss126| AU23
BE70 |vsss2 vss127| A2L
BE6S |\ss53 vss128| AUL9
BE9 lysssa vss129| AUL7
BEL \/sss5 vss13o0| AYLS
BD57_|vsss6 vss131| AUL4
BD53 |vss57 vss132| AU
BD50 |ysssg vss133| AT64
BD46 |ysss9 vss134| AT10
B2 5560 vss135| ARE2
B89 lysse1 vss13e| ARS7
BDL4 |sse2 vss137| ARS3
BET1 lysse3 vss13g| AR50
BB62 ISS64 VSS139 AR4B
BB57 ISS65 VSS140 ARA2
BBS3 \vss66 vss141| AR39
BBSO lysse7 vss142| AR3S
BB46 \\ss68 vss143| AR33
B2 |ysse0 vss144| AR32
BB39 lyss70 vss14s| AR30
887 Jvssra vss146| AR28
BBl lyss72 vss147| AR26
BATO lyss73 vss148| AR4
AYTL Ivss7a vss149| AR23
AY66_|yss75 vssis0| AR2L

oM T
U1000
ARRANDALE
BGA
(SYM 10 OF 11)

ARLY lyss151 vss226| BN71
ARLT lyssis2 vss227| E68
ARIS |\ss153 vss228| AH28
ARLA |yss154 Vss229| A1
ARA |ss155 Vss230| A66
ARL |yssi56 vss231| AH26
APT0 lyssis7 vss232| BNL
APB4 |\ ss158 Vss233| A64
ANG2 |\/ss159 vss234| AH24
ANSS5_|yss160 vss23s| AB9 [
ANSL lyss161 vssz3s| ES
A48 |\/55162 vss237| AH23
A4 [yssi63 vss23g| 68
ANV |yss164 vss239| AH2L
ANB7 |yss165 vss240| AHLY
ANS lyss166 vss241| AHLY
AV |yssi67 vss242| AHLS
AVB4 |yss168 vss243| A
AMB |\/s5169 vss244| A4
AL62 lyss170 vss24s| A
ALSS lyss171 vss246| AP
ALSL lyssi72 vss247| AF69
AL48 lyss173 vss248| AF62
AL44 lyss174 vssz49| AFL
AL Jyss17s vss250| AE70
AL37 lyssi76 vss251| AE64
AR5 lyss177 vss252| AD62
AL33 |yssi178 vss253| ADS7
ALl lyssi79 vss254| ADS3
AKTO lyssigo vss255| ADS0
AKE4 yss181 vss256| AD46
AKSS lyssig2 vss257| AD42
AR5 lyssig3 vss2sg| AD4
AKA8 |yss184 vss259| ACET
AK44 |yss185 vss260| ACB4
AKAL |yss186 vss261| ACLO
AR37 lyss187 vss262| ACS
AK32 lyss188 vss263| ACL
AJ30 |yssigo vss264| AB70
AK28 |\ss190 vss265| AB62
AK26 |yss191 vss266| ABS7
AK24 yss192 vss267| ABS3
AK23 yss193 vss268| ABSO
AR21 |yss194 vss269| AB46
AKL9 lyssi95 vss270| AB42
AKL7 lyssi96 vss271| AB39
AKLS yssi97 vss272| AB37
AIT0 lyssigs vss273| AB35
A2 Jyss100 vss274| AB33
ABT Ivss200 vss275| AB32
AE5 |yss201 vss276| AB30
ARB3 |yss202 vss277| AB28
BV66 |vss203 vss278| AB26
AB1 yss204 vss279| AB24
BV64 |yss205 vss2g0| AB23
A0 lyss206 vss2g1| AB21
BT68 |yss207 vss2g2| ABLO
A8 |\ss208 vss283| ABL7
BR69 |vss209 vss2ga| ABLS
BL71 |vss210 vss2gs| ABL4
A6 |\ssp11 vss2se| ABY
BL1 lyss212 Vss287| AAGE
ABT lyss213 vss2gg| AAG4
BR68 |yss214 Vss289| AA62
R14 lyss215 VSs290| AAST
A5 lyss216 vss291| AAS3
A4 |ss17 VSS292| AASO
H71 lyss218 Vss203| AM6
A3 lysso19 vss294| AM2
BR3 lyss220 VSs295| AA39
A71 lysso21 vss296| AA37
A2 |yss222 vss297| AA3S
A2 lysso23 vss208| AA33
E69 |ysso24 VSS209| AA32
AHBO lyss225 vss300| AA30

oM T
U1000
ARRANDALE
BGA
(SYM 11 OF 11)
AAZ8 | yss301 vss3e7| K6
AA26 | yss302 vssaes| K4
AM24 | \ss303 vss3eg| 165
AAZ3 | yss304 vss370| I57
AR21 | 55305 vss371| J48
AALI | \ss306 vss372| 47
AALT | vss307 vss373| 40
AALS | yss308 vss374|J9
AALA | vss309 vss37s| H53
AM | vss310 vss37e| 3
V69 | vss311 vss377| 36
p V62 | yss3i2 vss37g| HL
B7 | vssa1a vss379| G710
p V3 | vss314 vssago| 57
50 | vsssis vss3g1| 53
W6 | vss316 vss3gz| 48
W2 | vss317 vssasa| 7
V6 | vss31s vss3ga| 43
W | yss319 vssags| S0
V70 | vss320 vssage| 24
U4 | vss321 vssas7| @2p
W2 | yss322 vssags| GLS
U7 | vss323 vss3gg| F61
B3 | yss324 vssaoo| F48
50 | yss32s vss3o1| F47
W6 | vss326 vss392| F28
P42 | yss3a7 vss393| F20
B9 | yss32s vss3ga| F4
W | yss32g vssags| E37
Y | vss33o0 vssaoe| E33
T1 | vss331 vss397| E30
R70 | vss332 vss3gg| E16
R62 | yss33s vssao9| E12
R57 | vss334 vss400| D41
R53 | yss3as vssa01| 238
R50 | yss336 vss402| D84
46 | yssaa? vssa03| D81
R42 | yss3as vssa04| D27
[?5 | vssazo vss4os| D24
P4 | vss3a0 vssao6| D20
N63 | yssaa1 vss407| PL7
N57 | vssaaz vssaog| D13
N53 | vss3as3 vss4og| D10
NS0 | yss3a4 vssa1o| 6
N6 | vss345 vssa11| B6S
N30 | yss3a6 vssa12| B62
N21 | yss3a7 vssa13| BS8
NLS | vyss3a8 vssa14| BSS
63 | vssaao vssais| B51
M2 | yss350 vssaie| B48
86 | vyssas1 vssa17| B44
M | yss3s2 vssa1g| A59
L70 | vss353 vssa19| ASS
L57 | vss3s4 Vss420| A52
L48 | yss3ss vssaz1| A48
L47 | vss3s6 vssaz2| A4S
L13 | yss3s7 vssaz3| A0
K64 | yss3ss vssaza| A36
K53 | vssasg vssa2s| A33
K43 | yss360 vssaze| A29
#36 | vss3e1 vssaz7| A26
K34 | vss362 vssa2g| A22
#32 | yss3es vssazg| AL9
K25 | vssaea vssazo| ALS
K17 | vss3es vss431| AL2
K11 | yss3e6 vssazz| A8
vssa3z| B40
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8 7 6 5 4 3 2 1
CPU VCore HF and Bul k Decoupl i ng

3X 470uF 4.5nmOhm 1x 330uF, 15x 22uF 0603, 25x 1uF 0402
PLACEMENT_NOTE ( C1600- C1624) :

CPU Power On Configuration (POC) Straps

Intel recommends all option straps should be provided in |ayout

w0 7s PEVOORE SO CPU Pl ace on bottom side of U1000.. Lo 74 71 40 26 25 15 13 12 10 7 o _PPCPUVTT SO
) ) ) ) ) ) ) ) ) ) ) ) ) CPUPOCAU NO STUFF NO STUFF
Lcze00 |- cieon |- casoa | croos |creoa |:creos |:casos |- caeor | croos |:cisos [:crsno Lcont |crenz roog| | rieoz| |“Rieos| |'Riess | ety
S 18 T, 1% T, T, 8% T, 1% ;187 I, 8% T, % T, % T, % T, 8% T, 8% 2 18 K K K K K
X5 X5 X5 X5 x5 X5 X5 X5 X5 X5 X5 X5 435 Loy Loy P Ry VD
4022 4022 4022 4022 4022
J__ CPUPOC3U CPUPOC5U
- 'R1601 'R1603 11RK1605 11RK1607
1C1613 |1 Cl614 |1 Cl1615 |1 Cl1616 (1 Cl1617 |1Cl618 |[1C1619 |[:Cl1620 |1 Cl1621 |[:1Cl1622 |:1Cl623 JiC1624 K K 596 596
L TUF L TUF L TUF L TOF L TUF L It L TUF — IUF — IUF - IUF L TUF 1UF Taew Tasw Taew Taew
S 18 T, 1% T, T, 8% T, 8% T, 1% T, & T, % T, 8% T, T, 8% S 1Y 2402 2402 2402 2402
T X5 X5 X5 X5 X5 X5 X5 X35 X5 X5 X5 X5 s CPU VI D<0>
012 0 o CPU_VI D<1>
PLACEMENT_NOTE (C1625- C1634): J:‘ K gﬂ x: &gz
Pl ace near UL000 on bottom side. 01128 CPU_VI D<4>
NO STUFE NO STUFF NO STUFF | NO STUFF | NO STUFF oraz e gﬂ x: &gz
1C1626 |[1C1627 |[1Cl1628 |1Cl1629 [:1C]l 1Cl 1C1632 |1 C1633 |1C1634 |1 C1691 1C1694 |1 C1698 = *=° PV DPRSLPVR -
L 220F = L 22U0F L 22UF L 22UF = L 22UF - 22UF  ——22UF = ——22UF —L22UF —L 22UF - 22UF 22UF o169 22
) §°§/ T %"é%/ 5 6%y 2 %"é%/ 2 °§/ 2 °§/ 2 %"é%/ 2 %"é%/ 2 %"é%/ 2 §°§/CERM 2 §°§/CERM 2 §°§/CERM o1 00 12 CPU PSI L
T e [T [eTe [eTem [eTem e [erem [arem [erem e il e “Rio10! | Ri61z| | Riei4| | mie1e| | Rieis:
PLACEMENT_NOTE ( C1635- C1648) : - Vbt V65, Vaos Vaoh, Va5,
lPI ace near inductors on bottom side. NO STUEE CPUPOC3D CPUPOCSD NO STUEE
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF R1611 ‘R1613 ‘R1615 ‘R1617
1 Cg%6F35 1 Cg%6F37 1 C3}6F38 1 C‘?‘}L(JSF39 1 C‘?‘}L(JSF4O 1 C‘?‘}L(JSF41 1 Cg%643 1 Cg%GF‘M 1 Cg}645 1 C‘?‘}L(JSF46 1 C‘?‘}L(JSF47 1 C‘?‘}L(JSF48 1 C1L53F99 1K 1K 1K 1K
p— p— p— p— p— pu— p— pu— p— p— p— lllﬁ‘év ll.lﬁ‘év ll-lﬁ‘év ll-lﬁ‘év
IR s T B T fifom | B T o ? e T feoms T il [ b T fifoom | o o o T & T“ T“ T“
J_ VI D[ 2: 0] = Reserved (111) €L
= VID5:3] = GPU Gain Setting (See bel ow) =
NO STUFF | NO STUFF | NO STUFF | NO STUFF | NO STUFF VI D[ 6] = Reserved (0) ]
L|*C1649 .|*C1650 P C1651 |t C1652 P CL6A0 ,|* C16A1 ,[* C16A2 ,|' C16A3 ,[*Cl16A4 DPRSLPVR = 1 - | WP-6.5 conpliant controller
== 3300F == Z70UF- 4MOHM “=470UF-4MOHM == 470UF 4MOHM = 62UF — Z-62UF — “—62UF ~ ~—62UF §2UF PSI # = Reserved (0)
|T 2 BtV F 2 Bl g Fz BbY. ppnr F_ 2 BV ot PHE ., B ., He Pl B, BOM GROUP I MAX @ 900mV CPU Gain Setting BOM OPTI ONS Equi val ent Gain
CPUPCC_| MAX_DI S 000 CPUPOC3D, CPUPQC4D, CPUPOC5D )
= CPUPCC_| MAX_0_20 20A 001 CPUPOC3D, CPUPQC4D, CPUPOC5U 45
V | T ( CPU Un C O r e) DECCIJPLI NG CPUPCC_| MAX_20_30 30A 010 CPUPQOC3D, CPUPQOC4U, CPUPOC5D 30 ; |
3x 330uF 6 nmGhm 4x 22uF 0805, 7x 10uF 0603, 24x 1uF 0402 CPLPCC. | MAX_30_40 40A o1 CPUPACSD, CPUPACAU, CPUPACSU 22.5 :
PLACENENT NOTE ( C1653- C1656) : CPUPCC_| MAX_40_50 50A 100 CPUPOC3U, CPUPQC4D, CPUPOC5D 18
it i1, 5, -PPCPUVTT_SO Place on botiom side of ULOOG. CPUPCC_| MAX_50_60 60A 101 CPUPOC3U, CPUPQC4D, CPUPOC5U 15
’ CPUPCC_| MAX_60_70 70A 110 CPUPOC3U, CPUPQOC4 U, CPUPOC5D 12. 857
Ji(zizlL(JSF53 s (2321L(JSF54 s (2321L(JSF55 1 921&56 CPUPOC_| MAX_70_90 90A 111 CPUPOC3U, CPUPOCAU, CPUPOC5U 10
—IE §§°§’cem T §§°§’cem T XE?CE”"' T §§°§’cem NOTE: BOM Confi gurations should not call out CPUPOCnU D BOVOPTI ONs directly.
° Instead call out appropriate BOM GROUP defined in tables above.
PLACEMENT_NOTE (C1657- C1663): =
lPI ace on bottom side of UL000..
cig7 Lctgss Lctgso [icrgeo |croon |:cagse |:caons
7 T o < T o - T o < T o T o o A Y ¥ VTTO_DDR DECOUPLI NG
T 5 2 2 2 wooO[h o LU o752
PLACEMENT_NOTE (C1664- C1687) : J_'_ 3 oM2A CORVENL e (20 m 2T PP1VIR1VO5 SO CPU_VTTO_DDR
Pl ace on bottom side of UL1000. LYY Y )z Figee on ot em sijde N h;EchWB% 4Tm - ?
’ ’ o ’ AGE=T. 1V ce m
1 C1F664 1 C1F665 1 C1F666 1 C1F667 1 ClF668 1 C1F669 1 C&F(S?O 1 C&F(S?l 1 C&/FGYZ 1 C&F673 1 C&F674 LC&P?S LC&FGQS 1 ClF696 1 C1F697
¥ — 1\ — 1 — 1 — 1\ — 1\ — 1\ — 1\ o —— 1\ —— 1\ f & —— 1 — 1\ =
TH# TR OTE TE OTW TR OTY TE OTE OTE T TH TH T T#
1 C1F676 1 C1F677 1 C1F678 1 C1F679 1 C1F680 1 C1F681 1 C&FGSZ 1 C&F683 1 C&F684 1 C&FGSS 1 C&FGSG LC&@S?
W OTE TR OTE OTE OTE T OTHE T OTFE OTE O OTh
402 402 402 402 402 402 402 402 402 402 402 402
J:‘ SYNC MASTER=K1/7 WFERRY SYNC DATE=06/ 09/ 200
CPU Non- GFX Decoupling (1 of 2 |
1 1 1 D
Legps Loem Lo (3, Aopie inc. -
T Bl 2 & ﬂ?éiﬁ“v.m 2
D2T- SV D2T- SV D2T- SV NOTI CE OF PROPRI ETARY PROPERTY:
1 HEHTR LRI HIE e
= I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 16 OF 132
Il NOT TO REPRODUCE OR COPY I T
Desi gn reconmendations from Cal pella Snmall Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Cal pella Snall Form Factor Schematic Check List Rev 1.1 (doc #395914) table 3.26. ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE OR PART 15 OF 103
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8 7 6 5 4 3 2 1
VCAPO (CPU BSC Package) DECOUPLI NG
12x 1uF 0402
PLACEMENT _NOTE ( C1700- C1711)
1> » _PPVCORE S0_CPU VCAPQO Pl ace on bottom si de of U1000.
1C1700 (+Cl1701 |1 C1l702 (+Cl703 |1 Cl704 |+Cl705 |+Cl1706 ([+Cl707 |[+Cl708 |:Cl1709 [|1Cl710 JiCl711
1F i = LF —iF —ir —ir —&F — ¥ —— i — ¥ —ir 1F
"F i 2 &Y 2 4 2 &Y 2 48 2 &Y 2 8 2 8 2 4 2 4 2 48 T i
402 402 402 402 402 402 402 402 402 402 402 402
D 1
VCAP1 (CPU BSC Package) DECOUPLI NG
12x 1uF 0402
PLACEMENT _NOTE (C1l712- C1723)
127 w Pl ace on bottom side of UL000.
JiCl712 1C1713 [+ Cl714 |1 Cl715 |2 Cl716 |+ Cl717 |+Cl718 |1 Cl719 [1Cl1720 |[:1Cl721 |[:Cl722 JiCl723
TUF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF —1UF — 1UF ——=1UF TUF
"F i 2 48 2 4 2 48 2 48 2 48 2 8 2 8 : 4 2 4 2 48 T i
402 402 402 402 402 402 402 402 402 402 402 402

1
Mermory ( CPU VCCDDR) DECOUPLI NG

5x 1uF 0402
o 51 10 1 - _PPCPUDDR | SNS

C Jic 724

1F __1C1F725 _1C1F726 __1C1F727 _1C1F728
STAES A A
T iy oy %5 il %5

NOTE: 19x 1uF 0402 caps per Apple SI for CVD and CNTRL |i nes.

|

I
)
W)
o
[
i

1C1735 |1Cl1736 (1C1l737 |tCl738 |1C1l739 |[1Cl740 |[1Cl741 |1Cl742 |1Cl743 |[1Cl744 |1Cl745 |(1Cl746 |1Cl747 |1Cl748 |1Cl749 |1Cl750 |1Cl751 |[1Cl752 JiCl753
i/': ::i/': ::i%'/': ::i/': ::i/': ::i/': — 1F — 1F — 1JF — 1F ::i/': ::i/': ::i/': ::i/': ::i/': ::i/': — JF — 1 Vs
TH TH OTE THE TE TE TH¥ TE THE TE TH TE TE TR TE TH TE TE TH
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
NOTE: 3x 330uF 6 nOhm caps to be shared between CPU and SO DI Mvs.
PC1729

2x330uF on CSA73. DG recommends 2x 22uF at SO DI MM not
20%

q%ﬂm
D2T- sme

provi ded. Decoupling caps at SO DI MV on CSA 29 and CSA 31

_ PLL (CPU VCCSFR) DECOUPLI NG
1x 22uF 0805,

1x 4. 7uF 0603
1C1732 |1Cl733
2uF 4 7UF

—— Toq
2 ¥, XSR 2 g(gé’CERM

DDRCI ock (CPU VDDQ CK) DECOUPLI NG

L1734
57 51 16 13 7 PPCPUDDR_I SNS

30- 01V SA PP1V! VA K
Cleyy e |
0603
1C1734
A L TUF

g

SYNC MASTER=K1/7 REF

TTILE

SYNC _DATE=06/ 24/ 200

CPU Non- GFX Decoupling (2 of 2

Desi gn recomendati ons from Cal pella Snal |

BT O "
d} Appl e Inc. I— D
®
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG P —

Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Calpella Small FormF I TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 17 OF 132
actor Schematic Check List Rev 1.1 (doc #395914) table 3.26. T T T R S 1T I wioLE O parr [ T—

IV ALL RI GHTS RESERVED 16 O: 103




8 7 6 5 4 3 2 1

101 24 23 21 18 17 _PP1VO5_S0_PCH
1ot 24 23 21 20 19 18 17 _PP3V3_S0_PCH
e 1ot 24 25 21 10 17 _PP1VO5_SO_PCH
'R1820 R1 *
o 830 R1890"
5% 106 90.9
1/16W 1/16W &
L 02" 202, Ve
- PCH_CLK32K_RTCX1 B13 [Rroxa oM T FV0/ LADO] D83 LPC_AD<0> 022
PSS CED o 6 48 89 94 04 a7 PCl E_ ENET_D2R N BG30 |pern1 oM T SVBAI - B9 SMC WAKE L
n@m-PCH CLK32K RTCX2 o D13 |R7CR2 U1800 J||Fww/Lani B33 g | LPC AD<1> G o 0 48 5 50 . PCl E ENET D2R P BI30 |pere1 U1800 LERT*/GPIOLLL B9 o,  SMC WAKE SO L amue
| BEX_PEAK M, | |Fvre/ LAzl G232 qug, | LPC AD<2> Gy o 5 48 5 58 . D S £ ENET 2D C N - PETNL | BEX PEAK M SVMBOLK| Hl4 g  SMBUS PCH CLK m;my 80802 29 30,
—— et lrcren ( s Foror Laoa] 232 T T LPC AD<3> D — QI w v o POLE ENET ROD C P B0 oerp CPEAK_ SvBDATA| CB SMBUS_PCH_DATA e | D
. - ) L0 T T m NS T ORA B 6,23,28,%0°% |
. PCH SRTCRST L DT FWH4/ LFRANE - C FRAME L OO 5 45 45 85 0 04 336 Eg E QE gg r;l /;gg PERNR (2 OF10) o) oAl ERT*/ Gl 60| J14 g PCH SMOALERT L,
Ing (1PU)  LDRQD*|5A34 TP_LPC DRE L 94 33 ¢ [TR> - PERP2
- [PCH | NTRUDER L > AL6dI NTRUDER" E 8 LDROL*/ Pt 23| F3%4 e | TP _LPC DREOL L o 3 PCI E_AP_R2D C N BC30 |peThe sMoclkl 6 g SM PCHO CLK o
.+ _PCH_| NTVRVEN L A1 | NrvRvEN - cnrdaem | 1P ser RO wnm POE AP RODCP o &m0 lpere a SMODATA| G2 g SMLPOH O DATA
<D o 39@%..%%%\8 g SMLIALERT*/ GPI O74| M4 o PCH SM.1ALERT L .
a El
o HDA BIT OLK R 230 |voa Bak (1PD) sarAor0d A e SATA_HOD D2R N 1R PG E FWR2D C N Ao e 2 sMickcPioss| E10 o SMLPCH 1 CLK P
SA A ATA_HDD P . G2
s _HDA_SYNC R 029 roa s (1PD) o[ AT % SATATODRPD G N P LI i s J i e B o
SATAOTXPLAK o SATAHDDRRD CP 934 PCI E_EXCARD D2R N BA32 |perng X
1 [PCH SPKR e PLiskR  (iPD) ooD ° % 34 5 PCl E_EXCARD D2R P BB32 |pERPa z (IPY G OKIITIS qug TP CLINKCGK
SATALRXN A6 g,  SATA ODD DPR N~ ma o o8 3 PCl E_EXCARD R2D C N BD32 |peThu - (1PY CL_DATAL|_T11 TP CLI NK DATA
o7 HDA RST R L & C304HDA RST* (1 PD) 8 SATAIRXPL A o,  SATA ODD D2R P Ao o s @y PO E_EXCARD R2D C P o BE32 |petpg — _ | T11  qugp— 1P CLINK DATA )
- = SATALTXN_AHI SATA ODD R2D C N 42 03 (.I) CL_RST1* Dm_‘%
os 50 HDA_SDI NO o 30 oA soio I SATALTXH A8 g SATA D RRD CP i s NG PCIE PES DPRN __ _ BFSS lperis
> oA SO L - . (1PD) — i ed + _NC PCI E_PE5_D2RP BHB3 |pERes
| NG HDA_SDI N2 T PN T ¢ 3| Samera AR NC_SATAC DoRN ‘ . INC PO E PE5 ROD ON_ gn BG32 Joens PEG A CLKRQ/ GPI 47| HL PEG CLKREQ L it
\_ Rl TA2RXP| 3 NC _PCl E_PE5_R2D CP ¢ BJ32
. _NC_HDA_SDI N3 > F32 |HDA 501 83 (1 PD) o x | sameemol AF7 NG SATA C R2D ON___ . ° R s PETPS O CLKOUT_PEG A_N|_AD43 PEG CLK100M N v o
S| satmorx{ A6 NC SATA CRD CP « NC PCIE PE6_D2RN g BA34 perns CLKOUT. ADis o PE K1 o =
» o HOA SDQUL R 829 oA sp0 (1PD) iy Unused ) < NCPCIE PE6 D2RP o AV84loeres o KHPERAT ME °
ha - S 3| sATasRx A " g " NG SATA D D2RN . s _NC PCl E_PE6_R2D CN e B34 |PETNG
e SPI_DESCRI PTOR_OVERRI DE_L 182 |roa_poc ‘e 89 sz >3- | sATasRxp AHL o, NG SATA D D2RP « NC PCIE PE6_R2D CP e 5034 |PETPS CLKOUT DM _N| AW PCl E_CLK100M CPU N 00
o S ENET_ENERGY DET o 030 |hon oo RsT /Pl ons | <L & | SATASTXN AFS NG SATA D ROD ON_, ckaurom P2 g POE QKIOOMCPUP gy woo
D &= FOA D = 5 5| saTAsTxe AFL NC_SATA_D R2D CP . s NC PAE PE7 D2RN  _, AT34 |peRyy
kee ey + _NC PCI E_PE7_D2RP 54 |pErp7
s v oI TAG PCH TCK - MBITAG TCK (1P Do T, SATAMRN A NC SATA_SSD2_D2RN . + _NC PCI E_PE7_R2D CN . 736 |pETN? x| CLKOUT_DP_N CLKOUT_BCLK1 N ATL GEX_CLK120M DPLLSS N 10 52 C
JTAG PCH TN - ~ & U o SATAGRXP AD8 NC _SATA SSD2 _D2RP . . _NC_PCl E_PE7_R2D CP AV36 |pETP7 Ll | CLKOUT_DP_P/ CLKOUT_BCLK1_P| AT3 - GFX_CLK120M DPLLSS P oD o
25 17 [T - K3 3TAG TV (I PU) Q) L O - SATAATX AD6 - NC SATA SSD2_R2D CN o> NC PCIE PES D2RN - Bcas |
T SA AD5 TA —‘_PERI\B —
= 17 y—JTAG PCH TDI - KL TAG TD (1PY) |<£ p g; TA4TXP) < D2 D s : NG PGl E_PES D2RP BI34 |pores O CLKI N DM _N|_AV24 PCl E_CLK100M PCH N 6 05
2 v @—ITAG PCH TDO & )2 3TAG TDO o 5.3 SATASRX ﬁgf L‘z SA& Egﬁ %S ll;l - . PCl E_PE: D 56 |pere o CLKINDM P BA24 o  PCIE CLKIOOMPCH P Az s
e - Q o SATA5RXP|
TP_JTAG PCH TRST L - J44ITAG RST* (1 PY) > & o saTasTXN ABS TP_SATA EXTA_R2D C o NG POEFPES RED P o M0 pETP a Lk NLAPS ESE CLK133M PCH N
2 .y A KI N_BCLK_N| 2
525 s AL TP SATA EXTA R2D C Prm s X PCl E_CLK100M ENET_N AK48 |0 KoUT_PCI EON o OLKINBOLK P APL o FSB_CLK133M PCH P m
o a0 qm—SPL_CLK R &— B2 [sPI_alk saTA o el ERT A s @m— PO E CLKIOOMENET P~ o, AK47 |o KouT_PCl EOP w
o a Pl _CSO R L & AV3qSPI _Cso* SATAI COVPI |_AF15 57 7 ENET_CLKREQ L P9 |pCI ECLKRQD* / GPI O73 & CLKIN_DOT_96N| F18 o PCH CLK96M DOT_N am = o
TP_SPI_CS1 L o Avalspl csi o o PCl E_CLK100M AP_N AMB3 | koUT POl EIN 2 CLKINDOT_96P| E18 o, ~ PCH CLKO6MDOT P myz s
- - 1 PU) SATALED*|4T3 TP_P TALED L o Cl a 00 -
94 a8 SPI_MOSI _R ©&— "Y1 |SPI_MOSI (1 PD) 0 ¢ ” e BALE K100M AP_P A cLKOUT_PO ELP “ —
< Pl M SO - - SATAOGP/ GPI C21{ Y9 ATARDRVR_A_EN 17 25 42 35 25 17 AP_CLKREQ L Ut |par ECLKRQL*/ GPI OL8 \¢  CLKIN_SATA_N CKSSCD_N|_AHL3 PCH CLK100M SATA N 26 93
o 40 [T - AVLISPI_M SO (IPY) SATALGP/ GPI O19| V1 SATARDRVR B _EN 12 CLKI N_SATA P/ CKSSCD_P| AHL2 o,  PCH CLK100M SATA P 2 s
e oy POLE_CLKI00M FW.N a7 | our_par e2n 8]
o @m— PO E CLKIOOM FWP o, AWS | i
" CLKOUT_PCl E2P ReFCLK14I N[ PAL o PCH_CLK14P3M REFCLK _(rme o
wsrmm FWCOKREQL gy M Ipo ECLKRR*/ GPI (R0
o1 3 PCl E_CLK100M EXCARD N AHA2 | KOUT_PCI E3N i CLKIN_PCI LOCPBACK] 42 g PCH CLK33M PCl | N am =
o 1374:%6,%5 8¢ _PP3V42 G3H ., _PP1V05_S5 94 34 @walﬁlﬁipa E3P
o aa 17 EXCARD CLKREQ L A8 |pCl ECLKRGB* / GPI Q25 XTAL25_I Nl AHEL g PCH_CLK25M XTALI N am
XDP_PCH | XDP_PCH XDP_PCH . PCl E K100M PE4N AVB1 XTAL25_OUT| AH53 PCH ClL K25M XTALOUT
S S 5 CLKOUT_PCI EAN i . RS (001> 2
R1802* 'R1803 R1825'| R1826" 'R1827 « NC PCI E_CLK100M PE4P AVB3 | KOUT_PCI E4P
20K 20K 51 51 51 T e -Pa
e 3@‘3!“ 1180 1718 6w v PCH PB4 OKREQ L . W0 POIECLKRQI/ GPIC26 XK RO A58 —qu——BCH XCLIC RCOVE B
- - MF-LF MF- -
462, 2402 62, ok, [ |, 462" + _NC PCl E_CLK100M PE5SN AI50 | kouT POl ESN
JTAG PCH TMS . + NC_PCI E_CLK100M PESP e 352 |cLkouT PG ESP FHEQUTFLEXO/ GPI B4 1 T45 g BRCRYPT RESET fBRCRYPT RESET 17 109
R1 * : - Defaul t: OV
209] |me01 TR oo o BEEEL AR e lommeeon (BY  ggrevoos e B :
,%,{:1%::"/‘7 %Z'if‘é" RTC RESET L JTAG PCH TCK ., 2: TP_PCl E_CLK100M PEBN AKS3 | KaUT_PEG B N O Default: 24.576 Mz (unsupported)
402, ] ,402 PG SRIGRST T TP_PCl E_CLK100M PEBP AKSL |CLKOUT PEG B P d L pHeUrLexe criose T2 g  MB RAM SI ZE M.B_RAM S| ZE 1
,7 e i Defaul t: 14.31818 Mt
PCH | NTRUDER L ., R1828* 1+ PCH PEB CLKREQ L P13 |pEG B CLKRQ'/ GPI G656 FHEGTFLEX3! GPI 67| N0 M.B_RAM VENDOR 1
PCH | NTVRVEN L., 2% PP3V3 SB_PCH 1019 20 21 72 100 —  ® etault: 48 Mz
18w PP3V3_S3 §.7.20.51 32 33 34 35 56 49 50 51 54 55 '
C1802 : 1 C1803 402, PP3V3_S0_PCH B 1% 1o 2op:0 240 Al 4 CLKOUTFLEX out puts support
10F L L T0F 33.333 Mz and 14.31818 Mz,
877 2 18 1 R18992. 2K 1 \pp 2 PCH_SPKR o CLKOUTFLEX3 al so supports 48 Mz.
402 402 = R1815 10K 5% 17/ 16W M--LF 402 —_—
1 2 _ SPI _DESCRI PTOR OVERRIDE_L_,, .
R1816 10K LAAA 2 ENET_ENERGY_DET 1w
al 5% 17 T6W MF-LF 402 :
R1840 10K LAANA 2 SATARDRVR A _EN 17 25 42
R1841 10K |1 2 5% 1716W MF-LF 402 SATARDRVR B EN
R1850 10K NN 55T T6W WF-TF 307 e
adKe 1 2
R1810 R85 O[3 Vs S TrIow etz —opE et 0
s HDA BIT ALK R 1 Y 2 HDA BI T CLK o 5o as RI8H2 10K 1%2 5% 1’15W M-LF 202 FwW OLKREQ L e
4/ 1§W -‘__:53 1OK 1 IW\/Z 5% TI6W M- TF 402 EX(:ARD CLKREO L 17
voe  R1811 (854 10K [1 WAz 77 T TOWW-TF W2 pcpi pEd_CLKREQ L o
w1 _HDA_SYNC R N33, 2 HDA SYNC . (855 10K |1 \n2 oor IO T %07 PCH PEB_CLKREQ L ,7
/\/5\0//\/ m 59 94 R1860 1OOK 5% I7T6W M- LTF 402
o 1 2
R1812  MeiF 1870 10k |, WV T BRCRYPL_PVR EN 7 a0 VNG VRS TERC KL, Er eoeeereod A
8 18 1 2 SMC WAKE Sl L CH cl
a7 HDA RST R L 1/\{3\0//\/2 HDA RST L oo 50 9 [871 10K 1%2 5’:" TTT6W M-TF 202 b SMLOALERT L . ° PC:I_| SATA/ PCI E/ K/ LPC:/ SPI
M [872 10K LAAAZ >% IT16W M-LF 402 pcH SML1ALERT L 1
MjblfF R1813 R1880 1OK 5% I7T6W M-LF 4027 I I
2
0s 17 _HDA _SDOUT R 1 33 2 HDA SDOUT s 94 R1895 10K 1'\/\/\/ 5% 17 I6W MF-LF 402 PEG CLKREQ L 817 88 ® App e ne.
AW A—HDA SOOI — oo | 8 1 2 BRCRYPT_RESET 1 10
Mjég\g RS 9 igilll\/\/\/Z : i; ia x:t: Zx ARB_DETECT v NOTI CE OF PROPRI ETARY PROPERTY:
L O 1 2 ° - M.B RAM SI ZE = THE_| NEFORMAT| ON_CONTAI NED HEREI N | S THE
[898 10K 3 WAz 7% TIOW W 207\ B RAM VENDOR N SRR STARY PRCRERTY o APFLE, bR |
5% T T6W NF-TF 402 | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 18 OF 132
. Il NOT TO REPRODUCE CR COPY I T
L 111 NOT TO REVEAL OR S
I'V ALL RI GHTS RESER\/:LDBLI HUT TN WHOLE GR PART 17 G: 103
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R1905*
10K

1%

1/ 16W
S LE

402,

PP3V3_S5_PCH

PP1V05_S0_PCH

*R1900
49.9

1%
1/16W
- LF

2402

17 18 19 20 21 23 101

019 DM _N2S N<O> BC24 |pDM ORXN FDI _RXNO|_BA18 EDI _DATA N<O> 901
010 DM _N2S N<i1> BJ22 |pv 1RXN u1800 FDI_RXNL| BHL7 FDI__DATA N<1> o 01
019 DM _N2S N<2> AW20 DM 2RXN | BEX PEAK M FDI _Rx\z| BDL6 FDI _DATA N<2> 001
o1 0 [T DM _N2S N<3> > BJ20 DM 3RXN ECBGA FDI_RXN3|_BJ16 FDI _DATA N<3> -
s DM _N2S P<0> 824 |ow orxe (3 oF 10) FDI_Rx\4| BALG EDL_DATA ez oo
FDI_RXNs|_BE14 EDI _DATA N<5> 001
010 DM _N2S_P<1> B&2 |pm 1RXP -
EDI_RXNs| BA14 FDI _DATA N<6> 901
oo DM _N2S P<2> BA20 |pM 2RXP 7 BC12 FDI _DATA N<7>
aomm— DM _N2S P<3> g BG0 |pv 3RXP FDI_RXN7L Ble gm0 RIA EIZ Wy«
FDI _RXPO|_BB1 EDI _DATA_P<0> s o1
o1 0 DM _S2N_N<0> BE22 |pM OTXN FDI _RXP1|_BF17 EDI _DATA P<1> oo
o1 0 DM _S2N N<1> BF21 [pM 1TXN FDI_RxP2| BCL6 - FDI _DATA P<2> ame
010 BD20 |pM 2TXN FDI _RxP3|_BGL6 TA_P<3> 90
o1 0 T} DM _S2N N<3> ¢ BE18 DM 3TXN FDI_RXP4|_AWL6 FDI _DATA P<4> o ol
s DM _S2N _P<0> BO22 |om 0TXP a) FDI_Rxp5| BDL4 EDI_DATA P<5> oo
FDI _RxP6|_BB14 EDI _DATA P<6> 001
oo DM SoN Pel> BHEL jom 17XP L “Rxp7|_BD12 FDI_DATA P<7>
oo DM _S2N_P<2> BC20 |om 27xP FDI_RXP7| BD12 g | ame
o1 0 T} DM _S2N P<3> . BD18 DM 3TXP Fo 1 Tl Ba14 EDI | NT -
FDI_FSYNCO|_BF13 EDI _ESYNC<0> 901
FDI_FSYNCL| BHIS g FDI FSYNC<1>  monow
PCH DM _COWP BH25 |pm _zcowe FDI _LSYNCO| BJ12 FDI _LSYNC<0> 90
8F25 Jom _1 Roowe FDI _LSYNCL1| BGl4 FDI _LSYNC<1> 001
1 27 6 [T - T6 §SYS_RESET* e VAKE* (412 e PCE WAKE L & 10 27 33 3
2 rmy—PM_PCH PWRGD o B |SYS PUROK %E CLKRUN*/GPI 0B2| Y1 gy PM CLKRUNL ~~  pysisasas
D EEats oS — L penes
- K5 _[VEPWROK 28 SUS_STAT*/ GPI 061 o 16 46 48
PCH LAN RST L - ALOHLAN RST* E% SUSCLK/ GPI 062|_F3 - PM ClL K32K_SUSCLK oo 47 9
om0 o PM MEM PVRGD o, DO [DRAVPVRCK U)g SLP_S5*/ GPI 03| _E4 - PMSLP S5_L o 0 o
46 18 EM‘&CRSWST* 5 SLP_S4* QW_‘M@ 31 43 46 47 73 74
1 @M SUS PUR ACK o, ML_[SUS PWR ACK/ GPI C30 SLP_S3* [,P12 - PMSLP S3 L [0 © 1 45 74 56
w6 M PMPWRBTIN L g  PSHPWRBTNY (IPY) SLP_M [1K8 - TP PVMSLP ML
7a a7 a0 >—SMC_ADAPTER EN g, P7 |ACPRESENT/ GPI CB1 TP23| N2 - TP PMSLP DSWL
15 15 [TR—ED - A6 |BATLOW / GPI O72 PMVBYNCH BI10 o g PM SYNC CED w0
E14 R * SLP_LAN* |5F6 TP_SLP_LAN_ L

1

1

16W
- LF
2

(o}

06

52957
ey

4

o

|
'Ilim

PP3V3_S0_PCH

R1920*
10K

R1925*
10K

5%

1/ 16W
SLE

402 5

PP3V3_S5_PCH

PM CLKRUN_L

R1930*
10K

59

1/ 16W
MF-LF

402,

PM RSVRST_L

PM BATLOW L
PCl E_ WAKE_L

18 46

18 46

6 18 27 33 34

o8 8 LVDS | G BKL_ON

oo o TP_LVDS | G BKL_PWM - Y48

85 LVDS | G DDC CLK AB4

s B LVDS | G DDC DATA o V45
s NC LVDS |G CTRL_CLK

s NC LVDS | G CTRL_DATA V4!

L_BKLTEN
L_VDD_EN

L_DDC_CLK
L_DDC_DATA

L_CTRL_CLK

L_CTRL_DATA (I PD)

U180(0 SDVO TVCLKINP| BGi6 o, NC SDVO TVCLKI NP .
| BEX_PEAK_M
L_BKLTCTL ECRGA | — V' SDVO_STALLN

BHAS gu NC SDVO STALLP s
BHUS g NC SDVO | NTP N

| PD) SDVO_CTRLCLK|
| PD) SDVO_CTRLDATA|

JL“—@T 8 81 85

:

vl
®

bl PRl @
FEFFFFF

LVDS
| NTERFACE

DI d TAL DI SPLAY

s NC CRT | G VSYNC Y51

PCH LVDS | BG - AP39 VD | BG
s NC PCH LVDS VBG AP41 [LVD VBG
12R1950
1n./ufs7K -L_ﬂsz_LVQVREFH
1/ 16W A LVD_VREFL
b2t =
z - LVDS IG A CLK N LVDSA_CLk*
1 93 88 LVDS 1G A CLK P AV51 [LVDSA CLK
000 @o—LVDS | G A DATA N<O> o BBA7 I VDSA_DATAO*
% o0 ¢oOm) LVDS | G A DATA N<1> o BA52 I VDSA DATAL*
93 05 (T} LVDS | G A DATA N<2> @=—AYA8 L VDSA DATA2*
oo NG LVDS | G A DATANSS> o, AVA7 I VDSA DATA3*
o3 88 LVI | A _DATA P<0> LVDSA_DATAO
% o0 ¢oOm) LVDS |G A DATA P<l> o BAS0 |IVDSA DATAL
% o0 ¢OOm) LVDS | G A DATA P<2> o, AY49 | VDSA DATA2
% o O NC LVDS |G A DATAP<3> ., Av48 |l VDSA DATA3
200 IR LVDS 1G B CLKN @=— P48 LVDSB_CLK*
% 0o (OO} TP_LVDS |G B CLKP @=—AP47_|LVDSB_CLK
% o0 ¢oOm) LVDS | G B DATA N<O> @=—AY53 (|LVDSB_DATAO*
%2 a0 g} LVDS |G B DATA N<1> o AT49 I VDSB DATAL*
53 55 <O} LVDS | G B_DATA_ N<2> @=—AUS2 LVDSB_DATA2*
% o o NC LVDS |G B DATAN<3> o, AT53 I VDSB DATA3*
9 o5 (T} LVDS | G B DATA P<0> @=—AY51 |l VDSB_DATAO
93 05 (OO} LVDS | G B DATA P<1> .o AT48 [IVDSB_DATAL
% 0 <OOM) LVDS | G B_DATA P<2> @=—AUS0_[LVDSB DATA2
9 5 M) NC LVDS I G B DATAP<3>‘_ AT51 |LVDSB_DATA3
« NC CRT | G BLUE CRT_BLUE
s NC CRT | G GREEN CRT_GREEN
s NC CRT | G RED Al CRT_RED
s NC CRT | G DDC CLK CRT_DDC_CLK
s NC CRT | G DDC DATA Ve CRT_DDC_DATA

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

| Yao g NCDPIGCCTRL CLK
ABAO gy NC DP I G C CTRL_DATA
BEAY gy NC DP | G C AUXN .
BDA4 quugp NC DP | G C AUXP s
AV4 NC DP_| G C HPD o
| BEAO g NC DP I1G C MN<O>
B0 .9 NCDPIGC MP<0> s
BE4l g NC DP I G C M.N<1> N
BHAL gy NC DP_IG C M P<l1> s
BIGE g NCDP IGC MN<2> s
| Bc38 g NCDP IGC MP<2>
BE36 g NC DP |G C M N<3> s
| BA36 g NCDPIGC MP<3> .
| 50 g NCDPIGDCTRL CLK .
| 62 gug NC DP IGD CIRL _DATA .
BOAC gy NC DP_| G D AUXN s
BDAC gy NC DP_1 G D_AUXP 3
AT38 e NC DP |G D HPD . ]
BI40 g NC DP_| G D M.N<O> 3
BGA0 g NC DP IG D M P<0O> .
[man 5 NCDPIGDMNI> .
[ Boas . NCDPIGDMP<I>
|_BF37 g NC DP 1 G D M.N<2> N
[ Ba7 5 NCDPIGDMP<2>
|_BE36 g NC DP_| G D M.N<3> N
BD36 g NC DP IG D MP<3> .

0.5% recommended, |ntel okay
wi th 5% when CRTDAC not used.

NC_SDVO _TVCLKI NN

4 NC _SDVO STALLN s

NC_SDVO | NTN .

)
3
2
%

8 81 85

99
3
:
>

3
&
o

8 85 93

0
)

i

N<0>
P<0>
N<1>
P<1>
N<2>
P<2>

3338333 3

0 [0 |w|m|wwlw o [T >[>
W
\
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101 23 21 20 19 18 17

PP3V3_S0_PCH

PP3V3_S5_PCH

R2010 10K 1

PCl
PCl
PCl
PCl
PCl
PCl
PCl
PCl
PCl
PCl

AD<0>
AD<1> 4
AD<2>
AD<3>
AD<4>
AD<5>
AD<6>
AD<7>
AD<8>
AD<9>
D<10>
PCl _AD<11>
PCl _AD<12> M
PCl _AD<13>
PCl _AD<14>
PCl _AD<15> M4
PCl _AD<16>
PCl _AD<17>
PCl _AD<18> Ka
PCl _AD<19>
PCl _AD<20> 2
P AD<21>
PCl _AD<22>
PCl _AD<23> 2
PCl _AD<24>
PCl _AD<25>
PCl _AD<26>
PCl _AD<27>
PCl _AD<28>
PCl _AD<29>
PCl _AD<30>

PCl _AD<31> o—p 1136

slelSIeIieteleIel
Rk

i

& 616 1B BB BB [B 161616161616 /61616

6

PCl _C BE L<0> 150
PCl BE_L<1>

PCl _C BE L<2>
PCl _C BE L<3> 34

§l3

P

2
D0TL 10K 1 V5

5%

17 T6W

VE-TF

Py
N
N
o
~
=

5%

1I7'16W

M-TF

L 2
013 10K 1V

p
NN

5%

17 T6W

MF-TF

33133
SEE

R2

014 10K 1 2

R2020 10K 1 2
10K |1 2

R2022 10K 1 2

R2025 10K]|:1

SRS (I [N )

5%

o

o

o

17 T6W

MF-TF

402

222

:
i
;

88 19 JTAG GMUX_TDI B4
o _P RE L

10 _PCH GPI Q2
64 19 AUD | P_PERI PHERAL DET
19 KEY. LOAD DET

) PCl_| RDY_L A2
° B s _NC PCl _PAR PEDGEN""Y

| R2023 10K]:1 PCl _DEVSEL_L Ea

) 10K 1: : : ° - PCl _FRAME L : ;:zz

| R2026 10K 1 L

40 31 27 (OO} PLT _RESET L o D5
94 27 LPC CLK33M SMC R
27 LPC CLK33M LPCPLUS R P!
2 _LPC ClLK33M GMUX R
s _NC PCI _ClLK33M OUT3 P51

OO >
il

+ _NC PCl_GNT2_L £
« _NC PCI_GNT3_L - 52

19 [T AUD 1 2C I NT_L . A4S

s NC PCI _RESET L o K6
PCl _SERR L
PCl _PERR L

PCl _P L

« NC PCI _PME L > M o

|ADO
IADL
|AD2
|AD3
IAD4
|ADS
|ADS
IAD7
|AD8
|AD9
IAD10
IAD11
|AD12
IAD13
(AD14
IAD15
IAD16
IAD17
IAD18
IAD19
IAD20
IAD21
IAD22
IAD23
IAD24
IAD25
IAD26
IAD27
IAD28
IAD29
IAD30
IAD31

C/ BEO*
C/ BE1*
C/ BE2*
C/ BE3*

Pl RQA*
Pl RQB*
Pl RQC*
Pl RQD*

REQU*

REQL*/ GPI 06O
REQR*/ GPI G52
REQ3*/ GPI CB4

aNTO* (1 PY)
GNT1*/ GPI OB
a2+ / GPI B3

(GNT3*/ GPl 65

Pl RQE*/ GPI Q2
PI RQF*/ GPI OB
PI RQG*/ GPI O4
PI RQH/ GPI OB

PCl RST*

SERR*
PERR*

| RDY*
PAR
DEVSEL*
FRAVE*

PLOCK*

STOP*
 TRDY*

PMVE* (1 PU)
PLTRST*

ICLKQUT_PCI 0

27 P K33M P!

R2030 10K LAAN 2 JTAG GMUX_TMB 19 00
0371 10K LAANZ S% IMIBW M-TF 402 37AG GMUX_ TDI 19 88
0:2 10K 1,\/\/\/2 5% I7'T6W M--LCF 402 PC‘ RE@ L 1o
. PR 5% 1I716W M~LF 402
R2035 10K LAAA 2 PCH GPI o2 10
R2036 10K LAAN2 5% I7I6W M-LF 402 AyD | P_PERI PHERAL DET ,, o
R2037 10K 1 2 S% TT6W M-TF 402 KEY. LOAD DET 10
38 10K 4 - 19 64
_‘2 8 Ill\/\/\/z 5% I7'T6W M--LCF 402 AUD I ZC LNT_L
1| R2080 10K EDYYNE: PCH GPI 069 192
1_R2081 10K LAANL 5% T7T6W M-TF 202 Py | ATRI GGER L 192
5% I7'T6W NM--LCF 402

SYNC MASTER=K18 M._B

oM T NV_CEO* NC NV_CE L<0> s
1 NV_CE1*(,BDL g NG NV CE L<1>
IBIg( I83I(E)AOK M NV CE2HAPIS . NCNV CE L<2> .
FCBA NV CE3*(,BDB g  NC NV CE L<3>
(5 0F 10) NV_DQSO|_AVO g NC NV_DQS<0> R
NV_DQS1|_BGE g NC NV_DQS<1> N
NV_DQO/ NV_I Q0| AP7 gy NC NV_DQ<0> N
NV_DQL/ NV_I OL| AP gy NC NV_DQ<1> N
NV_DQR/ NV_| C2_AT6 gy NC NV_DQ<2> N
NV_DQB/ NV_I| OB| ATO quuugp— NC NV _DOQ<3>
NV_DQU/ NV_I Ot BBl quugp NC NV DO<4>
2 W/ W S| AVG qug NG NV DOB>
é NV_DQB/ NV_| O6|_BES gy NC_NV_ DOQ<6> .
NV_DQ7/ NV_I O7|_BAY gy NC NV_DQ<7> s
E NV_DQB/ NV_I OB| BEA gy NC NV DOQ<8>
NV_DQ2/ NV_I 09| BB6 gy NC NV_DQ<9> N
NV_DQL0/ NV_| O10| Bl NC NV 10> N
NV_DQ11/ NV_| O11| BB7 NC NV 11> N
NV_DQL2/ NV_| O12| BCB gy NC NV_DQ<12> N
NV_DQL3/ NV_| OL3| BIE gy NC NV_DQ<13> N
NV_DQL4/ NV_| OL4| BI6 gy NC_NV_DQ<14> s
NV_DQL5/ NV_| O15 NC NV 15> N
(IPD) NVALE| B .9 NCN AE = &
(IPD) NV_CLE|_AY6 g NC NV _CLE s
NV_RCOVP|_AU2 TP_PCH NV_RCOWP
(IPY  NV_RB*HAVT g NC NV _RB L s
NV_VRO_RE* y AYS g NC NV WR RE L<0>
NV_VRL_RE* L AYS g NC NV WR RE L<1>
NV_VE_CKO* NC NV WE CK L<0> o
NV_VE_CK1*(y BES gy NC NV W _CK L<1>
[ USBPON| USB_HUB1_UP_N 2 0
P USBPOP USB HUB1_UP_P Iy External Hub 1
< & USBPLN NC USB_1N
a & useP1P NC USB 1P
o m ~ UsBP2N USB BRCRYPT_N o .
O| g UssP2P|_P2 USB_BRCRYPT_P T Ve
o USBP3N| NC USB 3N
- - USBP3P| L20 quugp NG USB 3P
© 9 USBP4N| B 4N
c u USBP4P| NC USB 4P
© USBPSN NC USB 5N
%) USBP5P| NC USB 5P
s USBP6N| NC USB 6N .
o USBP6P|_N22 NC USB 6P s
-? USBP7N| NC USB_7N N
- L_ usBP7P|_D21 NC USB 7P s
> [ USBPSN|_H22 USB_HUB2_UP_N 6 03
e USBPBP| 122 gy USB HUB2_UP_P G 50 55 External Hub 2
- o) B 9N
0f  [E ieror s ot N e o opavs S5 PO
%5 ~USBP10N NC USB 10N 17 18 19 20 21 23 101
e N usspPiop 2 NC USB_10P
USBP11N NC USB 11N
- % USBP11P| NC USB 11P 1I1Q()2|(061 1%K064 1IlQOZKOGG
it} USBP12N|_L24 NC USB 12N 9% %5 10
USBP12P| NC USB_12P iew Lrisw Trisw
g USBP13N|_A24 NC USB_13N 2402 2402 2402
L_USBP13P| C24 quuugp NC USB 13P
R2060'| | R2062' | R2065'
USBRBI AS* W 10K 10K 10K
USBRBI AS| 1/ 16W 1/ 16W 1/ 16W
Va5, V65 Va5,
OC0*/ GPI O69|_N16 gy PCH GPI O69 s
OCL/ GPI 001 116 gm @ USB HUB_SOFT RESET L
oc2*/ GPl 41| F16 ; PCH GPI 041 2
OC3*/ GPl 82| 116 g PCH_GPI 042 2
oor/ Gl oa3|_El4 g PCH GPl O43 -
0C5*/ GPI 0| _Gl6 _gm PCH GPl OO >
0cB*/ GPI O10]_F12 g PCH GPI OL0 -
OC7*/ GPI OL4]_T15 g PM LATRI GGER L ame
R2070*
22.6
1%
T
402,
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PP3V3_S5_PCH

17 18 19 21 23 101

PP3V3_S3 §,747,31,32,33 38,75 3 49 50 51 54 55
PP3V3_S0_PCH 17 e 1o 20 21 23 24 101
R2110 10K 1 2 SMC | G THROTTLE L
10K 1 \AAT2 70 TTIOW MR 492 pyy PLUG DET L
5% I7T6W M--TF 402
R2112 20K 1 I ' ). S i
R2113 10K 1 2 SMC RUNTI ME SCI L
R2114 10K 1 2 °% ITIO6W M-LF 402 pcH FCIM EN L
R21155 -4, V, 5% I7TI6W M—LF 402 ENET L OWN PWR
RZ116 10K][1 2 O° TIOW W %Y2 T poH GPI 015
R2120 10K 5% I7T6W M-TF 402
1 2 AUD | PHS SW TCH EN
b IE:!:I:!:I 1OK 1 2 5% I7T6W M-TF 402 LPCPLUS Gz,l O
R2122 10K T, T I T on PWR EN L
1
R2123 10K][: "2 5% TTTEW M-TF 302 pcH Gp| op4
R2124 10K 5% I7T6W M-TF 402
2 VRM EN
: 5% I7T6W M-TF 402 PCH
130 10K 2 M _GOOD
?2__\:1 10K 1 2 O°% I7I6W M-LF 402 '\SMDCARD RESET
32 10K]1 "2 5% ITI6W M-LF 202 jTAG GVUX_TCK
= 5% 17 T6W NMF-LF 407
R2133 10K]|1 2 JTAG GMUX_TDO
R2134 10K 1 2 °% ITI6W M-LF 402 pcH Gp| 039
5% I7T6W M--TF 402
R2135 10K]1 2 WOL_EN
5% 1716W M~ LF 402
R2136 10K|1 2 AP_PWR_EN
R2137 10K|: o o VI A L PR EN
R2138 10K 1 2 Sh 1’1% N“’Eti :8§ ME_TEMP_ALERT L
5% 17 -
R2139 100K LAAA 2o ror——or—SP-ROM USE_MLB

20 25 46 47

8 20 40

20 88

20 46

20 25 64

6 20 a8

20 42

20 74

20 33 74

20 40

20 25

6 20 48 58

I PU* = Only on TACH function.

PP3V3_S0_PCH

17 18 19 20 21 23 24 101

47 45 25 20 SMC | G THROTTLE L BMVBUSY*/ GPI 00 oM T CLKOUT_PCl E6N NC PCI E G-Kiggm EES’; .
NC PCIE _CLK
w20+ oW PLUG DET_L - TG GO (1P) | BEL£<1|§|2A9K g euPa Fen st L B LRI R2150'] ['R2155
GMUX_I NT maz_|racer @l os (1PU) FeecA |~ cikaur_pa E7N NC PCI E_CLK100M PE7N, R 212
D 6 oF 10 CLKOUT_Pai E7P|_AF4T NC_PCI E_CLK100M PE7P Wews S iisw
w2 SMC RUNTI ME SCI L TAGHB/ GPI O7 (1 PUF) ( ) - ° o, ],z
2 PCH FCIMEN L F10 |cPics  (1PY) M SC A20GATE 2 g PCH A20GATE
7 20 ENET_LOW PWR K9 _|LAN_PHY_PWR_CTRL/ GPI O12
o PCH GPl O15 CLKOUT_BCLKO_N CLKOUT_PCI ESN ESB K133M N 10 91
2 17 |GPI 15 (1PD) CLKOUT_BCLKO_P/ CLKOUT_PCi e8Pl AL g FSB CLKI3BM CPUP om0 o

64 25 20 AUD_I PHS SW TCH EN SATA4GP/ GPI OL6 -

19 20 6B LPCPLUS GPI O @=p 38 |TACHO/ GPI 017 (I PU¥) 5 PES _m“ﬂb@ B
woem OOD PMRENL o V7 Iscookceloe? 8 ROl Nt |5 T1 e PCH RCIN L

20 _PCH GPI Q24 H10 [VEM LED/ GPI O24 P 0 CPU PWRGD o0 25 01 2161
o PHLIRMLEN avow i THRWTRI P+, BD10 e PCH THRMIRI P_L AR 2| PM THRMIRI P Lm0 o7 o
w25 OOmy | SOLATE CPU MEM L V13 [GPIa28 (IPY o il 50
1/ 16W
TB_PCH STP PO L STP_PA*/ Pl 84 = TP1|_BAZ? NC PCH TP1 . Mao5*
20 (O} MXM_GOCD V6 |SATACLKREQ/ GPI 085 & NG PCH TP?
25 20 ¢oom—SDCARD _RESET AB7 |SATA2GPI GPI 086 TP2|_AWR2 .
88 25 20 (OT} JTAG GMUX_TCK AB13 [SATA3GP/ GPI 087 TP3|_BB22 NC PCH TP3 s
s 20 I TAG GVUX_TDO V3 |SLOAD GPI (B8 tral_avas NC PCH TP4 . (DPL_B_MONL_N)
20 _PCH GPI GO39 P3 [SDATAQUTO/ GPl CB9
’ TP5|_AY46 NC PCH TP5 s (DPL_B_MON1_P)
74 20 (T} WO _EN H3 |PCI ECLKRQB*/ GPI 045 - -

74 33 20 ¢OOT} AP_PWR EN E1_|PCl ECLKRQ7*/ GPI 046 TPe|_AV43 NC PCH TP6 s (DPL_B_MON2_N)
10 20 M} EW PWR EN AB6 |SDATAQUT1/ GPI 048 17l _Avas NC PCH TP7 . (DPL_B_MON2_P)
25 20 (M} VE _TEMP_ALERT L AA4 |SATASGP/ GPl 049 NC PCH TP8 SATA OB ANA)

0 15 20 sy SPI ROV USE_M.B Ea_|ori cs7 TPe|-AELE ’ (SATA_CB_ANA)
TPol M8 NC PCH TP9 3
2 PCH VSS NCTF<1> A4 |VSS NCTF1
lsa s PCH VSS NCTFE<2> A49 IVSS NCTF2 TP10|_N18 NC PCH TP10 o
\VSS_NCTF3
[ VSS_NCTF4 TP11| _AJ24 NC PCH TP11 .
9ss PCH VSS NCTF<5> A2 |VSS_NCTF5
[ A53_|VSS_NCTF6 9 TP12|_AK41 NC PCH TP12 . ( XCKPLL_MON1_N)
s _TP_PCH VSS NCTE<7> B2 |VSS NCTF7
’ B4 |vss_NCTF8 @ TP13|_akaz NC PCH TP13 . ( XCKPLL_NMONL_P)
a6 PCH VSS NCTF<9> B52 [VSS NCTF9
[ B3 |vss NCTF10 TP14|_MB2 NC PCH TP14 .
9ss PCH VSS NCTF<11> BE1 |VSS_NCTF11
ia s PCH VSS NCTF<12> BE53 |VSS_NCTF12 TP15[ _N32 NC PCH TP15 s
BE1 |VSS NCTF13
[ BE53 |VSS_NCTF14 TP16|_MBO NC PCH TP16 .
916 PCH VSS NCTF<15> BHL [VSS NCTF15 L
BH2 [VSS _NCTF16 TP17[ N30 NC PCH TP17 3
9ss PCH VSS NCTF<17> BH52 |VSS_NCTF17
BHE3 |VSS NCTF18 TP18|_HI2 NC_PCH TP18 .
9ss PCH VSS NCTF<19> BJ1 [VSS NCTF19
[ BJ2_|VSS_NCTF20 TP1o|_AA23 NC PCH TP19 .
9ss PCH VSS NCTF<21> BJ4 |VSS_NCTF21
s PCH VSS NCTF<22> Bdo |vss NCTF22 S . NC PCH NCL .
I Bls |vss ncrres NG 2| anaa NG PCH NC2 :
BJ50 |VSS NCTF24 -
— 2 NC PCH NC3
o s PCH VSS_NCTF<25> BJiZ VSs_NCTF25 Vo Lz NG PaH NGA :
BJ$3 |VSS NCTF26 °, PCH NC5
o s PCH VSS_NCTF<27> pifvss. nore27 NC_5|_T39 NC .
\VSS_NCTF28
1 Vs F<29> \VSS_NCTF29 (IPD)  INIT3_3V*|,P6 TP_PCH I NI T3V3_L
1 _|VSS_NCTF30
[ E$3 |vss NCTF31 TP24|_clo NC_PCH _SST .

SYNC MASTER=K18 M._B

SYNC DATE=11/13/ 200

TTILE

PCH M SC
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oM T oM T
u1800 u1800
| BEX_PEAK_M | BEX_PEAK_M
FCBGA FCBGA
s _PP1VO5_SO0_PCH VCCA CLK (10 OF 10) PP1V05_S0_PCH 17 18 21 23 24 101 101 24 23 21 18 17 _PP1VO5_S0_PCH (7 OF 10) PP3V3_S0_PCH VCCA DAC 24
D 52 mA AP51 |VCCACLKL vcal os| V24 3062 mA (VCCl J 1-56] total) 1432 mA AB24 _|VCOCOREL vmmmﬁﬁ 69 mMA
VCCACLK2 VCCI 06|_V26 AB26 |VCCCORE2 VCCADAC2
GND 0 Voal o724 AB28 _VOOOCRES VSSA_DAC1| AF53
320 mA SO, 67 mA Mon AF23 |vooan % Vool cep26 AU20 |VGO0ORE vesa paco| aFs1 § |
AF24_|voCLANZ PP3V3_S5_PCH 1718 10 20 21 28 101 Ty s =
. VCCSUS3_3_1| V28 163 mA SO, 65 mA S3-S5
PCH out put, for decoupl | ng only vocsus3s 3 2| wes (VCCSUS3_3[1-32] total) AF28 |VCCOORE?
PF’VQJ S5_PCH DCPSUSB P DCPSUSBYP veosuss 3 o The — AF30 _|VCOCORES
12200 ### % _PPIV05_SO_PCH (é) vecsusa_3_al w4 azs Jvoooomeio O
JLUF 1849 mA SO, 700 mA M on g ADS8 |VCOMEL Y| | VCCSUS3_3_ 5| P28 Aps v £11 > PP3V3 SO PCH VCCALVDS o
> gw (VCCMVE[ 1-16] total) ,_Aﬁa_vccmzz Z | vecsuss_3_e| P26 > A <1
jo=3 ADL |voovEs < | vecsuss s 7| nea "—%xmga VOCALVDS AHGE
AF43 |VooME4 ] | vocsUs3_3_s| N26 AJ30_|VCCOOREL4 S vssa Lvps|_amgo |
L PLACE_NEAR=U1800. Y20: 2. 54MV AEb [veoves k_HI VocsUs3_3_o| s AI31_|VCCCORELS - PP1V8_S0_PCH VCCTX_LVDS
AF42 |VOOVE6 VCCSUS3_3_10| M6 “
voover () | voosusa_a_11[ 128 i1 2420 2 10 17 PPLVOS_SO_PCH slost Vo prvves 59 m
il \VCCMVES VCCSUs3_3_12| 126 3062 mA (VCCl J 1-56] total) L_akes |veai coa VeoTX LVDS3|_AT46
vi2 lvoovEs 3 | vocsuss_s 13| 28 .. _PP1V05_SO_PCH VCCAPLL_EXP VCCTX_LVDS4|_AT45
L2 VOOMELO VOCSUSS_3_14128 40 mA (if GPICR7 is |ow BI24 |VoCAPLLEXP -
Yh1i vooverr Q| vocsuss s 15| tes
Y42 |VCCVEL2 E VCCSUS3_3_16| _H26 101 24 23 21 18 17 LPF’1V05 SO_PCH
. VCCSUS3_3_17[ (28 3062 mA AN20__|vVCal a5
P,g';'\,&lj-lt- pGu:; égnggl%ggpl ing only [V vocsuss_3_18|_a26 (vcal O 1-56] total) a2 |voa a6
T — CR_W DTHEO. 2~ nm_ VOLTAGE=X. XV VOCsus3_3_19| F28 AN23 |vool a7
1C2210 101 24 21 PP1V8 SO PCH VCCSUS3_3_20| _E26 AN24 |VCCl Ce8 PP3V3_S0_PCH 17 18 19 20 21 23 24 101
?}U 164 mA (VCCVRM 1-4] total) L_aws |veovrve d Vvocsus3_3_21f E28 AN26_|vCCl 029 VCC3_3_2| AB34 357 M
C I &, . PPLVDS S0_POi vOCADRL LA S e (O T vems e
68 mMA VCCADPLLAL — -
EAR= tﬁ VCCSUS3_3_24| <26 BJ28 |vCCl 082
PLACE_N U1800. VO: 2. 54MM VCCADPLLAZ VCCSUS3_3_25| B27 AT26 |VCCl 083
2 _PP1VO5_SO_PCH VCCADPLLB VCCSUS3_3_26[ A28 AT28 |VCCl CB4
69 M %v&mmum VCCSUS3_3_27| _A26 AU26 |vcel 085
3062 mA (VCCI J 1-56] total) VCCADPLLB2 | VOCSUS3_3_28| 23 A8 |vCcal 086
o e 7 e 1 PRRVOS_SOPCH PP1V05_S0_PCH % RN PP1V8_SO_PCH -
AH23 |voa el veacssl v2a | 3062 mA (VCCl g 1-56] total) T xg gg ' VCCVRMR|_AT24 -
T $—seven 22 PP5V_S5_PCH V5REFSUS - A8 voooto (3 PPVTT_SO_PCH 20 21 25 100
1% mm AHS _|Veol 23 Q -
18w 2225 VSREF_SUS|_F24 < 1 mA SO-S5 BA26 |vooi 041 (1 veeom 1|_afie | 61 mMA (1.1V)
402- HF " a9y AE34lvoa o PP5V SO PCH VSREE - Sgiz \veol 042 VCCDM 2| _AUL6 58 mA (1.05V)
Pl 115 mA AH34 |vea o8 0 VSREF|_K49 <1 m o xg: gi ]
PLACE NBAREULB00. V12: 2. S4MML - L e i PP3V3_S0_PCH 1718 10 20 22 2 20 2w BC26_|voo o5
PCH out put, for decoupling only O Vvocs s sl 38 ¢ 357 mA BX28 |vool 046
- PPVOJT SO PCH Dm(]EPSCSJA&_X - 12 |DCPSsT ~ VOoc3_3_9| Las (VCC3_3[1-14] total) BD26 |VCC 047
1 C2220 PCH output . for decoupl ing only § s e B8 ven o8 PP3V3R1V8_SO_PCH VCCPNAND 4 .o
o U PR WSL)5IF|=PO_|mn SUS (22 DCPSUS O vocs_3_ 12| pas BE28 ﬁ gg VCOPNANDL_ANMLE 156 m (1.8V)
" g%g:"' J:&{g%g&mme&z mm o Beos v s VCCPNAND2|_AKL6 NOTE: Connect to 3.3V if NAND not used.
\ - = VCCPNAND3| _AK20
: C2/12U3;0 PP3V3_SO_PCH 110 30 20 21 23 20 a0 Be20 Voo G52 55 vooenano|_axto
= . ?8& vees 3 14l ama | 357 mA (VCC3_3[1-14] total) Voo 63 VCCPNANDS|_AK15
I %EN PLACE_NEAR=U1800. Y22: 2. 54MVI PP1V( P W PLL TA 2$$ xg: 2: = xgmg Z\K/ig
B L VCCSATAPLL1 31 mA (if GPIQ27 is |ow) 0O voornanms|_avia
VCCSATAPLL2| AKL 101 24 23 21 20 10 15 17 _PP3V3_S0_PCH Z VOOPNANDS|_AMLS
101 23 21 20 10 10 17 _PP3V3_S5_PCH PP1VOS SO PCH s 357 mA (VOC3_3[1-14] total) L_aws |vocs 3.1 %
163 mA SO, 65 mA S3-S5 P18 |vCCsSUs3 3 29 7ae E a0 PP3V3_SOM PCH 23 101
: — 101 24 21 _PPLV¢ P ?
(VCCsUS3_3[ 1-32] total ) e |vocsuss 3 30 Voo ool A2z g 3062 mA (VCOI [ 1-56] total) 8_S0_PCH ____ w122 voow VCOVES 31| AW 85 mA SO, 22 mA Mon
20 lveesus3_3_31 PP1V8_SO_PCH 21 24 101 R VCCME3_3_2| AMD
up2 |vocsuss 3 32 VCCVRVA|_AT20 [ 164 mA (VCCVRM 1-4] total) -2 PP1VO5_SO_PCH VCCAPLL FDI = | VooME3_3_3| APL1
101 20 25 21 20 19 10 17 _PP3V3_SO_PCH 0 5 mA (if GPLOP7 is low) | 818 |voornl mE VOOVES_3_4|_APO
357 mA 15 lvoss 35 o vea arol_atie GPI @27 | HDA SYNC | VccVRM | PLLs 11 24 22 21 10 7 _PP1VO5_SO_PCH
(VCC3_3[ 1-14] total) 16 lvecs 3.6 gy | <L vooi o] Ao - AVR3_|veal o1
vi6_|vocs 3 7 5 |<T: vea arz|_arz2 1 (IPU | O (IPD) 1.8V Fl oat
VCCl a1 AD19
2|0 UG oual anzo 1(IPY | 1 1.5V Fl oat
9 VCCOl 015 _AF19 0 X 1. 05V 1. 05V =
VCCl 016|_AH20 X .
Voo oL7|_ABie Note: 1.5V option consunes nore current than 1.8V
VCCl O18|_AB20 PLLs = VccAd k, VccSATAPLL, VccAPLLEXP & VccFDI PLL
VCCl O19_AB22
101 23 21 20 PPVIT_SO_PCH VCCl 20| _AD22
<1nm arie lv cruiol PP1V05_S0_PCH T —
\_oru e B veovers| aaia [ 1849 mA SO, 700 mA Mon
VCCMEL4|_Y34 (VCCME[ 1-16] total)
V(XJVE15JL¢Y
VCCMEL6l _AA35 |
A w0 1n 07 35 1 52 3 17 7,0 -PP3VA2_GBH 5 PP3V3RI1V5_S0_PCH = Verify SO okay
2 mA SO0-S5, ~6 UA G3 a2 |vecrre E é veosusho| 130 | 6 M SO, < 1 nmA S3-S5 SYNC VAGTER=KLE MG SYNC DATE=107 02/ 200
T

PCH Power

d} Appl e I nc.
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BGL2

BB12

BB16

BB20

BB24

BB30

BB34

BB42

BB49

BC10

BC14

BC18

BC2

BC22

BC32

BC36

BC40

BC44

BC52

BHO

BD48

BDS

BE12

BE16

BE20

BE24

BE30

BE34

BE42

BE46

BE48

BE50

BE6

BES

BE3

BF49

BES1

BG18

B&24

B

BG50

BH11

BH1S

BH19

BH23

BH31

BHA3

BHAT

I Bé@%-IQAQK_M
FCBGA

(9 OF 10)

VSS

VSS|

P11

AD1S

ADS1

AT8

ADAT

AT12

ANB

AT13

ANB

AKAS

AB16

AF12

AGB2

AHL1

AHLS

AH16

AH32

AV18

AJ19

Al34

VSS

(8 OF 10)

VSS|

AK30

AK31

AK32

AK34

AK38

AK43

AK46

AK49

A0

AVHE

AV22

AWHO

AML

AA50

BB10

AN32

ANS0

AN52

AP12

AP42

AP46

AP49

APS

AP8

AR2

AR52

AT11

BA12

AHA8

AT32

AT36

AT41

ATAT

AT7

AV12

AV16

AV24

AV30

AV34

AV42

AVA46

AV49

AVS

AV8

AWL4

AW 8

AW

BF9

AWMI0

AVB2

AY11

AY43

AYAT

SYNC MASTER=T22 M.B SYNC

DATE=03/ 26/ 200

TTTLE
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8 7 6

5

3

PCH VCCRTC BYPASS PCH VCCPNAND BYPASS PCH VCCCORE BYPASS
181 331 PP3V3_S5_PCH (PCH RTC 3.3V PWR) (PCH NAND 1. 8V/ 3.3V PWR) (PCH 1. 05V CORE PWR)
355 7 -PPSY_S5 PCH V5REF_SUS Filter & Fol | ower 1o 48 47 40,45 10 2 17 1 5 _PP3VA2_GBH w1 _PP3V3RIVS_SO_PCH VCCPNAND st 24 2 21 10 1 _PP1VO5_SO_PCH
1 mA SO-S5 (PCH Ref erence for 5V Tol erance on USB) 7o e e S N S0- S5/
R24q_g2 2 D2400 6 UA G3 PLACE_NEAR=U1800. A12: 2. 54MM PLACE_NEAR=U1800. AK13: 2. 54M\/|Ji C2440 PLACE_NEAR=U1800. AB24: 2. 54MVI
5% NC%Z BATH4DW X- G C24201 1C2421 |1 C2422 oA UF C24701 1C2471
M:l w 1UF —4— 0. 1UF ——0. 1UF g 10UF llle
205 10% —T- 18% T 18% 2 20% 0%,
: STTH T 4 T T
PP5V S5 PCH V5REFSUS ., 0 A A 1 6
- . 1 mA SO-S5 X - — .
C2400 1 PLACE_NEARSUEDD. F24: 2. 5amm PLACE R NBRUBYS. 23t Y s amm 4 PCH VCCSUSHDA BYPASS ) PLACE_NEARSULB00. AB24: 2. S4MM |
1 PCH HD Audi o 3.3V/ 1.5V PWR -
o — (
BYP,
%ngz PCH VCCSUS3_3 BYPASS 11 22 _PP3V3RIVE_SO_PCH FS'SH V$K01 ososng)
(PCH SUSPEND PClI 3.3V PWR) .
= |,,§ s 191 _PP3V3_S5_PCH PLACE_NEAR=U1800. L30: 2. 54MM |1 ?8 45 101 24 23 21 18 17 _PP1VO5_S0_PCH
Byl — 1y
cremunsoo, 1o : gt
5% _PP3V3_SO_PCH PLACE_NEAR=LILB00. P16: 2. S‘WJi GAtE° PLACE. NEAR-ULS00. AF32: 2. 54M\/|Ji 2475 |1 C2476 |1 2477
570 PP5V. SO PCH V5REF Filter & Fol | over ~ I, %}{ L e W
028 1 mA (PCH Ref erence for 5V Tol erance on PCl) © 285 = 2%5,\,, %:E 2 R
R2401°> 5 D2400 5 PCH V_CPU_| O BYPASS
0 = = PCH 1.1V/1.05V CPU I/ O
30 ”C’x‘SZ BATHADW X- G ( " PLAGE NEA1500 (ERRL G 800 2. sarmn |
ey 163 mA SO / @ PCH USB/ VOCSUS3_3 BYPASS w22 n 0 _PPVIT_SO_PCH . =
402, 65 MA S3- ssg (PCH SUSPEND USB 3. 3V PVR)
PP5V SO PCH VS5REF 2 PP3V3 S5 PCH PLACE_NEAR=U1800. AT18C22 54M\/| 2451 |1 %5C4E_EI)V5AR=U1800.AT18: 2.54MV
) : 1 m 101 23 21 @19 18 17 1
TAGESeY - ! Lo UF Lo 1UF
C241%% 1] _pLACE7N5&§901’§%8.?<49. 2. 54MM 9 PLACE. NEARZULBOO. L23: 2. 54WM Lg T T zgg} = zgg} ?g& V%BolB\O(ECSSV\R)
i( YT ~  PLACE_NEAR=U1800. A26: 2. 54MM |1 C2 26 |1 C2427 T %85 %85 :
% gz Ot UF - == 0, 1UF 101 24 20 21 1 1 _PP1VO5_S0_PCH
2 >}<8\/’ 2 ;8‘5{ PLACE_NEAR=U1800. AT18: 2. 54MV
L il b = PLACE_NEAR=U1800. V24: 2. 54MM C2480
4 PCH VCCl O BYPASS %5"
(PCH DM 1.05V PWR)
PCH VCCME3_3 BYPASS
3V PWR) 101 23 21 20 _PPVIT_SO_PCH L
(PO VE 3 3V VR 3 PCH VCCI O BYPASS
101 2 _PP3V3_SOM PCH PLACE_NEAR=U1800. AT16: 2. 54MM | 1 ?8':455 (PCH SATA 1.05V PUR)
4
PLACE_NEAR=UL800. AVB: 2. SAMV'Ji C2/14U§:0 —‘|? %é\’,, 101 24 23 21 18 17 _PP1VO5_S0_PCH
2 %g PLACE_NEAR=U1800. ABL9: 2. 54Mv|l 12485
4 =
0
PCH VCCLAN BYPASS 2 %Eél\/l
= (PCH 1.05V LAN Core PWR) 402
PCH CORE/ VCC3_3 BYPASS GN\D £
(PCH M SC 3.3V PVR) NO STUFF
101 24 23 21 20 19 10 17 _PP3V3_S0_PCH PLACE_NEAR=U1800. AF23: 2. 54MM | 1 CﬁF‘lGO Fga_'vgg (E) ?YgéssPVR)
PLACE_NEAR=U1800. V15: 2. 54MVIJi g214U§:5 Tz %’E‘é\ﬁ 101 24 23 21 10 17 _PP1VO5_S0_PCH
2 glzggg < PLACE_NEAR=U1800. AN20: 2. 54MM
8 C2140%9 1 1 C2491 1 C2492 1 C2493 1 %3':494
PCH VCOME BYPASS e :_ - - — I
= (PCH 1. 05V ME Core PVR) Gxg\gfz %5‘/ %5‘/ %5‘/ 2 -g;\ﬁ,
PCH VCCAPLLEXP Fil ter PCH VOC3_3 BYPASS ot w1 PPLVO5._ SO_PCH 6
(PCH PGle PLL PWR) (PCH PA 3.3V PWR) PLACEiNEAR=mEERCéN§‘EA&_a£11§BA 5 cPLACE NEAR=ULBOO. AN2O: 2. 54MV
2 PP1VOS5_S0_PCH VCCAPLL EXP 101 24 23 21 20 10 18 17 _PP3V3_S0_PCH PLACE_NEAR=U1800. AD38: 2. 54 PLACE_NEAR=U1800. V39: 2. 54MM = SULEPR ENREAR=CAEND. Anzo: 2. 54mM =
RECRVY DYHEG: o T C2311 not in DG or CRB C2465 C2466 1 C2467 1 1C2468 69
T OBUACE_NEAR=ULB00. BI24: 2. 54MM C241 PLACE_NEAR-=UL800. J38: 2. 54mv [1 C24 36 b i 0/_: — 1 =1
UF 5] A A
%Eé'; %i/g‘ X5R- gg%%/w—lr X5R- gg X5R- gg 2 é&é\n 2 é&é\n
2
402 402
I PLACE_NEAR=U1800. AD38: 2. 54MM
= = PLACE_NEAR=U1800. V39: 2. 54MM =
PCH VCCFDI PLL Fil ter PCH VCC3_3 BYPASS PLACE_NEARSLILB00. ADBS: 2. 54MM
(PCH FDI PLL PWR) (PCH SATA 3.3V PWR)
. _PP1VO5 SO PCH Va:APLL FDI 101 24 23 21 20 10 18 17 _PP3V3_S0_PCH
NECK W DT H= OM T W: C2413 not in DG or CRB
A Vace. NEAR-UlBOO BJ18: 2. 54Mv |1 C2F415 PLACE_NEAR=U1800. AD13: 2. 54MM |1 C24U§:7
> o 3
41
PCH VCCSATAPLL Filter PCH VCC3_3 BYPASS
(PCH SATA PLL PWR) (PCH PCle/ DM 3.3V PWR)
. _PP1VO5 SO PCH VCCAPLL SATA 101 24 23 21 20 10 18 17 _PP3V3_S0_PCH
K : NO STUEF
VOLTAGEST. 05 acE NEAR=UL800. AKL: 2. 54w |1 C2417 PLACE_NEAR=U1800. ANSS5: 2. 54M\/IJi C214§:8
lOLsW; i)go/ ul
2
? gt ]
PCH VCCACLK Filter PCH VCC3_3 BYPASS
(PCH M sc PLL PWR) (PCH CLK HVCMDS 3. 3V PWR)
.. _PPLVO5 S0 PCH VOCA CLK ot e 22 m 2010 10 r _PP3V3_SO_PCH SYNC VASTERCRIT WPERRY SYNC DA_;ETOG 097 200
2 : NO STUFF PCH Non- GFX Decouplin
=T OBVACE. NEAREULB00. APS1: 2. 54MM | 1 C2F419 PLACE_NEAR=U1800. AB34: 2. 54M\/|Ji C2/14U§:9 C Ouw%'!m g :
2 %5‘/ 2 280’ Appl e Inc. D
M oy o
= = NOTI CE OF PROPRI ETARY PROPERTY:
THE | V\FCRNIQ | ON_CONTAI NED HEREl N IS THE
I ETARY PROPERTY OF APPLI mUT I NC.
THE F‘CEESSO? AGREES TO THE FOLLOW NG
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7 6

=) 4

Desi gn recomendati ons from Cal pella Snal |

GFX (CPU VCCAXG) DECOUPLI NG

3x 330uF 6 nOhm (2 stuffed), 3x 22uF 0603, 16x 1uF 0402

PLACEMENT_NOTE ( C2500- C2506) :
PPV E SO_GEX lPI ace on bottom side of U1000.

70 50 13 7

1C2500 |1 C2501 |1C2502

PLACEMENT _NOTE ( C2524- C2539) :

hd ' Ji
B Tl Tl o 0
—Izé - CERM 2 é83CERM 2 é83CERM Fz BLY. Tant [3]2 B Tant
D2T- sme D2T- sme

3

Pl ace on bottom side of UL000.
12524 |1 2525 |1¢a526 |1Ca507 |1 o528 |1 2529 |1 2530 |: (2531 |1 2832 |1 9533 |1(3534 |1(3535 12536 |1 2537 |1 (25
T w OTH THE T OTE OTE OTE OTER OTE OTE OTE OTHE T OTEH T
402 402 402 402 402 402 402 402 402 402 402 402 402 402

o

NoEs

IS

=

VCAP2 ( CPU BSC Pa

5x 1uF 0402
PLACEMENT_NOTE ( C2510- C2514) :

1 7 PRV SO_CPU VCAP2 ] Place on bottom side of UL000.
1C2510 |1C2511 |1 C2512 |1 (2513 JiC2514
I0F L T0F L 10F L T0F IUF
S 18 S 18 S 18 S 8¢ S 8¢
T %5 %5 il %5 T il

Form Factor Design Guide Rev 1.5 (doc #407364) tabl

PLACE_NEAR=U1800. AE50: 2. 54MM

R2550

e 2-34 and Calpella Small Form F actor

PCH VCCADAC Fil ter
(PCH DAC PLL PWR)

oW VOLTAGESS 8V
402 10UF

101 23 21 20 19 10 17 _PP3V3_S0_PCH 3
69 M LAAA PP3V3SOPCHVOCADACF 1(YYY L2
50 . 69 M 0603
C2550

PP1V0O5_S0_PCH R256O 10UH 0. 12A°
0 PLVOS SO PCH VOCADPLLA E 1 (Y YY1\ 2

101 23 21 18 17

20% —
2
PLACE_NEAR=U1800. AE50: 2. 54MVI
PLACE_NEAR=U1800. AE50: 2. 54MLL.

L2550
180- OiM 1. 5A PP3V3_SO_PCH VCCA DAC 2
NECKIW DTHR0: 2 69 MA
1 1C25 1 1 C2552 PLACE_NEAR=U1800. AE50: 2. 54MVI
— 0. LU ggyowp
TR

PCH VCCADPLLA Fil ter
(PCH DPLLA PWR)

60HM  pp1Vv05_ SO PCH VCCADPLLA n
- : 68 MA
RO“STUFPY

CASE- B2- S

5% R : 68 MA 0603
i AGEEL 65V c25601, |* CﬁFSGJ' PLACE_NEAR=U1800. BB51: 2. 54MM

NEOZ
220UF
T T ok
CASE- BZ SML

PLACE_NEAR=U1800. BB51: 2. 54MM

PCH VCCADPLLB Fil ter
(PCH DPLLB PWR)

ML

PLACE_NEAR=U1800. BD51: 2. 54MM

PLACE_NEAR=U1800. AP43: 2. 54MM

PCH VCCTX_LVDS Fil ter
(PCH LVDS TX PWR)

L2570
11 2 _PP1V8_SO_PCH 0. 1UH PP1V8 SO PCH VCCTX_LVDS "
) -
59 M L s 0605 . NECK W DTH=0. 2 59 mA
C25701 1 CZEiZJg PLACE_NEAR=U1800. AP43: 2. 54MVI

PLACE_NEAR=U1800. AP43: 2. 54MM
PLACE_NEAR=U1800. AP43: 2. 54
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BT T T

Desi gn reconmendations from Cal pell a Design Guide Rev 1.5 (doc #398905) Section 3.25.3 tables 161 and 162.

Current

nunbers from | bex Peak EDS Spec Update rev 0.71, doc #386904 (Table 8-3). Pre-Silicon

Mobi | e Esti mates.

Schematic Check List Rev 1.1 (doc #395914) table 3.26.
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Cal pell a Processor

PPCPUVTT_SO

101 74 71 40 26 15 13 12 10 7 6

m ni XDP

1 2 FSB CPURST L 10 91
5% PLACE_NEAR:UlOE;g. N70: 1. 00OMM

1K series R on PCH Support Page

XDP_CPU_BPM CRI TI CAL XDP
RP2600 XDP_CONN 1R2615
01 10 XDP_BPM L<0> 1 8 32600
o1 10 XDP_BPM L<1> 2 0 7 LTH- 030- 01- G- D- NOPEGS 1/16W
oo (rmy XDP_BPM L<2> 3| $oq o F-ST-SM 2h02"
o 10— XDP_BPM L<3> 4 SMLA 5 2 [ ol
o1 10¢gyXDP_PREQ L OBSEN_AQ 100l e OBSEN_CO CPU_CFG<8> ame
XDP. C%U0 ](?FG o1 10 y—XDP_PRDY_ L OBSEN Al =100l o=t OBSFN C1 CPU_CFG<9> ame
8 7
RP2 0 O
oo CPU_CFGe12> 1 e XDP_OBSDATA_A<0> CBSDATA_AQ =100l oo OBSDATA (0 CPU_CFG<0> ame
o ry—CPU_CFG<13> 2 0 7 XDP_OBSDATA A<1> OBSDATA_Al =210 0l o=t OBSDATA_C1 CPU CFG<1> ame
oo _CPU CFGS14> 3| gy o 14 15 ol
womCPU CFGe15> 4| M s XDP_OBSDATA A<2> OBSDATA_A2 10015 =i OBSDATA_C2 CPU CFG<2> ams =
= XDP_OBSDATA_A<3> OBSDATA_A3 =210 01 o OBSDATA_C3 CPU_CFG<3> ame o o
PLACEMENT_NOTE=P| ace R2601 close to R2600 to mi ni m ze stubs. = o0 o B 19 e T -
oo oy CPU _CFG17> OBSEN BO =210 012 OBSEN DO CPU CFG<10> ame o
oo ry—CPU_CFG<16> OBSEN B1 0 01 OBSEN D1 CPU CFG<11> ame
43 25
0 O
o1 10 ry—XDP_BPM L<4> OBSDATA_BQ =210 0 oup OBSDATA_DO CPU_CFG<4> ams =
o1 10 [y XDP_BPM L<5> OBSDATA_B1 10 01 s OBSDATA_D1 CPU_CFG<5> ame
32 31
0 O
XDP o1 10 Ey—XDP_BPM L <6> OBSDATA_B2 =10 01 e OBSDATA_D2 CPU_CFG<6> ame o
o1 10 XDP_BPM L<7> OBSDATA_B3 PENG:L 35 ot OBSDATA_D3 CPU_CFG<7> oo
R2610 ™ = e [0 ** = @
o1 20 10 y—CPU_PVWRGD 1 A AN 2 XDP_PVWRGD PWRGD HOOKO 0160 o= L TPCL K/ HOOK4 ESB_CLKI33M I TP Py o XDP
1% 16 25 18 ¢oom—PM_PVWRBTN L HOOK1 -2 1o o4t - | TPCl K#/ HOOKS FSB_CLK133M | TP_N am o o
HLDH VCC_0BS_AB a5 ol VCC_0BS_CD R2611
o 10 rmy—XDP_CPUPVRGD HOOK? T Dl FE RESET#/ HOOK6 o XDP_CPURST L
TP_XDP_HOOK3 HOOK3 -2 1ool o DR XDP_DBRESET_L 1025 27 o1 s
S0 1o o8 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. MELF
48 42 34 32 30 20 35 25 17 o@Dy SVBUS PCH DATA SDA 210 0L g DO XDP_TDO 2 0
45 42 34 32 30 28 35 33 33 oCEry—SMBUS PCH CLK SCL - loolE o TRSTn XDP_TRST L oo o o
TCK1 che P 55 - Dl XDP_TDI 25 91
o1 10 @ XDP_TCK TCKO " 00l o VG XDP_TMS oD o %
CL Pl X XDP_PRESENT#
660 C26>é)0 C2601
1 1
JTAG CPU TDI R269? XDP_TDI 0.1uF —— 998-1571 = JptuF
10 1 25 91 0 K
“ )l(é\é ;r —F )l(é\é
402 402
XDP_TDO 5 o J_
0
JTAG GvCH TDI 1 2 01 99 s 54
" XDP_NORMAL&XDP_GVCH 5% ag,9,4103,09, 998 3 820800 8 PPBV3_SO NOTE: This is not the standard XDP pi nout.
Rzggz Mo5F CRI TI CAL USE W TH 920- 0782 ADAPTER FLEX TO SUPPORT PCH DEBUGGE NG
0 I JTAG GMCH TDO LAANZ XDP_CONN
176w J265
Ve LF DF40C- 60DS- 0. 4V
F- ST-SM
1 00 2
TP_XDPPCH OBSFN_A<0> OBSEN_AQ =10 0 o OBSEN_C0O | SOATE _CPU MVEM L g 20 2 PCH GPI O28
TP_XDPPCH OBSFN A<1> OBSEN A1 —— 10 0" o= OBSEN _C1 SMC |G THROTTLE L QT 20 46 47 PCH GPI QO
7 8
0 O
PCH OCO# 19 PCH GPI 69 OBSDATA_AQ =10 00 oump OBSDATA_COD FW CLKREQ L amy o PCH GPI O20
PCH OCl# 35 19 @ USB HUB SOFT_RESET L OBSDATA_A1 10 02 oup OBSDATA_C1 AP_CLKREQ L ame PCH GPI 018
13 14
0 O
PCH OC2# 10 PCH GPI (41 OBSDATA_A2 =210 01 oup OBSDATA_C2 SATARDRVR _A_EN am ey« PCH GPI O21
PCH OC3# 1 o—PCH GPI 042 OBSDATA_A3 o——"10 0 oup OBSDATA_C3 SATARDRVR B_EN am - PCH GPI 019
19 20
0 O
TP_XDPPCH OBSFN_B<0> OBSEN_BO =210 012 eup OBSEN DO TP_XDPPCH OBSFN_D<0>
TP_XDPPCH OBSFN B<1> OBSEN _B1 =210 012 eup OBSEN D1 TP_XDPPCH OBSEN D<1>
25 26
0 O
PCH OC4# 10 PCH_GPI 043 OBSDATA_BQ =210 012 oup OBSDATA_DO SDCARD RESET am = PCH GPI 086
PCH OC5# 9 I PCH GPI &9 OBSDATA_B1 o=—2210 0120 gup OBSDATA_D1 JTAG GMUX TCK am o PCH GPI 37
31 32
0 O
PCH OC6# 19 PCH GPI O10 OBSDATA_B2 =210 02 o OBSDATA_D2 AUD | PHS SWTCH EN 20 e PCH GPI O16
PCH OC7# 1 r—PM LATRI GGER L OBSDATA_B3 =210 013 eup OBSDATA_D3 ME_TEMP _ALERT L am - PCH GPI ™49
37 38
o8 74 46 27 ALL_SYS PWRGD PWRGDY HOOKO - g g 9O g LTPCL K/ HOOK4 TP_XDPPCH_HOOK4
46 25 18 _PM_PWRBTN L HOOK1. > o 02 g L TPCL K#/ HOOKS TP_XDPPCH HOOK5
VCC_0OBS_AB 43l 5 o124 VCC_0OBS_CD
TP_XDPPCH HOOK2 HOOK?2 >0 02 o= RESET#/ HOOK6 XDPPCH PLTRST L am
TP_XDPPCH_HOOK3 HOOK3 - ool o DBR#/ HOOKZ XDP_DBRESET_L Pt
91 5 o420 NOTE: XDP_DBRESET_L nust be puIIed up to 3.3W.
40 42 34 32 30 20 20 73 17 ¢, _SVBUS_PCH DATA SDA o——10 012 o DO JTAG PCH Ti am
48 42 34 32 30 28 26 33 17 & SMBUS_PCH CLK SCL - S3lo o2 TRSTn TP_XDPPCH TRST L
TCK1 el o 56 - DI JTAG PCH TDI o v
v ¢om JTAG PCH TCK TCKO =10 0122 » VS JTAG PCH TV o v
591 5 o XDP_PRESENT#
998- 2515
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L27OO PLAC %i NO VI A
ag 50,752,001, D080 8 PP3VE_ SO FERR- 120- OHW- 1. 5A TPl béfﬁc?mwm;ogcg R PLACE_NEAR=U2Z08 24N EA2700. 29: 2 mm
81 74 73 72 71 70 69 64 63 59 55 53 I_ 1 2 PP3V3 SO CK505 E ) U2700. 17: 2 mm
0402 N@C\A&Dﬂ-t:g 3
C2700 1 1C2705 |1 C2 06 1C2707 |1 C2708 |+ C2709
10UF ——0.1UF ——0. —0.1UF —/—0.1UF ——0.1UF
20% — 10% —_ % — 10% —— 10% — 10%
6.V2—|7 21V 21V 21V 21V 21V
X5R X5R X5R X5R X5R X5R
603 402 402 402 402 402
L2710
101 74 71 40 25 15 13 12 10 7 ¢ _PPCPUVTT_ S0 FERR- 120- OHM 1. 5A PLACE N R AR %0, T MO A
I I 1 2 PP1VO5 SO CK505 F _ PLACE NEAR‘U2700 18:2 mm
0402 M NERERR-VY BYFES: 5 m
VOLTAGEST 05V 710 1 C2715 C2716
10UF —0.
280/0 -T— 1 /ﬂ lg
6, 3V 2—|7 2 16V —F 1 V
X5R X5R
603 402 402
B =
14 181 uo’-“’| 2 S NOTE: REF/FS pin is input until first CK_PWRGD rising edge.
PLACE_NEAR=Y2730. 1:2 mm NO_VI A 31818  piacE NEAR=Y2730.2:2 mm NOVIA 1l & ol =[RS o FS=0 => 133MHz BCLKs, FS=1 => 100M&z BOLKs
o o ) 9| Rl B d g% Al other output frequencies are fixed.
2l s g% 84438
R - - i §| é S 888 ¢LPR P K14P3M REFCLK gy v o5 PCH REFCLK 14. 31818Mz
CERM CERM
402 I 402 CRI TI CAL usB| 8 TP B Unused 48Miz
. L L SLﬂ% ?706 P+ 22 FSB_CLK133M PCH N -
R2790 CKB05_CLKI14P3M XIN o 23 lin w23 g FSB CLKI33M PCH P m@ . > PCH BCLK 133MHz
%/{:1%’;(\7 BYPASS=U2790: : 5_mm CK505_CLK14P3M XOUT o, 27 IxouT cPUL* TP_CK505_CPULN
62, 2 199 L 49 40 42 34 22 30 20 23 37 6 SMBUS_PCH CLK 2_|sak cpu| 2 TP_CK505_CPULP > Unused BCLK 133MHz
TR | L5 7aseieoows 4o a8 2 50 32 30 20 35 17 6 SNMBUS_PCH_DATA 1_|spaTA SRC1*jpls g POIE CLKIOOM PCH N gomy s
o U27903 CK505_CKPWRGD 25 |CK_PVRGDY PWRDWRF srRci[13 g  PCIE CLKIOOM PCH P romy i7 0 > PCH DM / PCl e 100MHz
o > CPU WP_CLK EN L 2 27 EN L , . SRCO*/ SATA* 11 gy PCH CLK100M SATA N o 1 %
- 7 TMiz_ce SROD/SATA 10 g POH CLKIOOM SATA P g v 55 > PCH SATA 100MHz
No internal pull. CK505 CLK27M
Must be strapped appropriately 2TMNSS 6 g ROU0 Rl - R
or connected to logic for 27Mss| 7 g TP CK505_CLK27M SS GPU 27MHz O ocks (Singl e- Ended)
= Muxed Graphics inplenentations. DOT96* had PCH CLK96M DOT N :
g % 5 & DOT96 PCH CLK96M DOT_P 1709 > PCH USB d ock 96MHz
(I')l (I')l (I)l | |
8¢ 8%8¢
:1 o o) o o | o)
— o~ o)
SYNC NASTER=RL7 REE SYNC_DATE=057 197 200

TTILE

Cl ock (CKSOSZ
d} Appl e I nc. Img.m_l_
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72771770769 6463 59" 55" 53 52

PCH RTC Cryst al

R2810

 mmPCH_CLK32K_RTCX2 . 1,9, 2 PCH CLK32K RTCX2 R
56
gy Il @
1 13\07\7 3Y227810
VS, 78

v o PCH ClL K32K RTCX1

PCH 25MHz Cryst al

R281

v D> PCH CLK25M XTALOUT o 1/\/(\)/\/2 PCH CLK25M XTALOUT R
DCl 5%
18
R28110(’-<‘»/|1 Mjbgw CRI Tl CAL

% Y2
1/ 18W 2% 0]
b5, SIA3! 2X

v o PCH CLK25M XTALI N

Caesar |1 (ENET) 25MHz

95 37

BCVb764_CLK25M XTALO R

55 37 T} BCV6764_CLK25M XTALI

CRITICAL

Y2820
s3: 883N

Et her net WAKE# | sol ati on

PP3V3_ENET
‘R2830
10K
SSNBKlSFll:m- Pow
SOD- VESM HF M- LF
* 2402

34 33 18 6

PCH SO PWRGED

85 84

25,8 2215::, é: PP3V3_S0

L JiC2850
stf)%% gggg}wUF
wif g

55 74 16 25 ry—ALL_SYS _PWRGD 1 S MEZ4vHC1G08
U28B501- PM _PCH PWRGD 18
o m—CPUL WP_PGOCD 2

101 99
48 47_42_40 37 34 30 28 2

Pl at f or m Reset Connecti ons

Unbuf f er ed

R23%81 = LPCPLUS RESET L 6 27 48 88 94
w0312 10 @-WEIEFTB%%E[EL 1 W\IZ [ ﬁ%@ 6 27 48 88 94
178w
hos™ R23%83
1/\/\/\12 SMC LRESET_L oo
5%
178w
R2§82 hos"
1 2 ENET_RESET L 37 95
’\/5}%\, oD
oot R2888
1 2 AP RESET L 33
’\/5}/@\, ieend
R2871 ot
1 2 PCA9557D RESET L 32
’\/5}%\}5/ <oP jieend
hos R21§<89
1 ,vy\lz XDPPCH PLTRST L oD >
1, 51/§W
R2§87 hos"
1 2 RESET_L 27 88
AR
_1;}4\/ = GVIUX_RESET_L oo 27 %
4
R2§93
1 2 BKLT PLT RST L
Y oD
1, 51/§W
hob™
= PLT RESET L [ 10 27 31 40
Series Ris R4283
ag a7_az_ a0, 37 34 33128°29%,85,85,54 &1 _PP3V3_ SO
8475729, %70%40 %04 2832L0%8s %835 %o Buf f er ed
1 — Mg yHCL 08 R2884
4 2740 PLT RST BUF_ L 1 2 EXCARD RESET L 34
) U2880) P NVAKE BASE=TRUE ;\é}//g},/v oD
'R2880 5"
C28801 ’ 100K o PLT_RST BUF L
0.1 ;;__ irls,\é" — oD o 27
c%o\zfz—r 2402 VTT vol tage di vi der on CPU page
R2825
s 10 gy LPC_CLK33M SMC R PLACE_NEAREULB00. N52: 5mm |\ 22 LPC CLK33M SMC o
5%
18
W Reg26
1 mm—LPC CLK33M LPCPLUS R PLACE_NEARFULSB00. PS3: 53 \AA,2 LPC CLK33M LPCPLUS ¢ 4o o
5%
18
PLACE_NEAR=U1800. P46: 5nm R22827 MZE)%'W
27 19 [T LPC CLK33M GVLX_ Ro:: 19— LPC CL_K33M GVX R LAAA 2 LPC CLK33M GMUX oD =

5%
Wt Reg29
2

o PCH CLK33M PCl OUT PLACE_NEAR=U1800. P48: 5nm 1 PCH CLK33M PCI I N 17 03
5%

27 25 [T CK505_CLK27M

PCH Reset Button

74773772 71770 69 64 63 59 55 53

g

895
K
Sow

2

AZRO
SF=¢6

51 25 10 [TR) XDP_DBRESET L 1 AaA2

PM SYSRST_L Va:in SELEY

oM T
1(I)?2897

?oﬁ"lsw
CLF
2

S| LK_PART=SYS RESET

~

PLACE_NEAR=U2700. 6: 5mm R2824 Mj-lgl\év
0
27 26 — K27M 1 2 K27M a0 81 o
o O(?OS g_ 2 /\/5%\1 G:’L:l CL=] oD o
16!
SR
SYNC MASTER=K1/7 REF SYNC DATE=06/17/200

TTILE

Chi pset Support
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Page Not es

- =PP1V5_SO_MEM A
- =PP1V5_S3_MEM A
- =PPOV75_SO_MEM VTT_A

- =12C_SOD MvA_SCL
- =12C_SODI MVA_SDA

(NONE)

s
s

7368 21 20 7 PPLVS_S3

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

Power aliases required by this page:
1C2910 [t C2911 |+ C2912 |t C2913 [+ C2914 (+C2915 |1 C2916 |1 C2917 |1 C2918 |1 C2919 | 1C2921 |1 C2922
—4—0.1UF —4—0.1UF —-0.1UF 0. 1UF ——0.1UF — 0. 1UF - 0. 1UF ——0.1UF —0.1UF ——0.1UF —— —/—0.1UF ——0.1UF
T, i8¢ T, 1% T, 8% o 18% T, 18 i8¢ I, 10V T, 1% I, 18V T, 18 T, T, i8¢ T, 1%
- =PPSPD_SO_MEM A (2.5 - 3.3V) 2 %ZRM 2 %ZRM 2 %ZRM 2 %ZRM 2 %ZRM 2 %ZRM 2 %ZRM 2 %ZRM 2 %ZRM 2 %ZRM 2 2 %ZRM 2 %ZRM
Signal aliases required by this page: 1 C2900 1 C2901
— 10UF ——10UF
8%, 8%,
2 s %
BOM options provided by this page: 2 PPOV75 S3 MEM VREFDO A
-l- 1C2930 | C2931
—— 2. 2UF —— 0. 1UF
— = 20%
3% iy
2 ceRM 2 CERM
prs 0
‘I—‘ 1 SvREFDG— s 2
3135 vss ool 4 =MEM A DO<4>
[y MEM A CKE<0> 73 | soxReD TRETG MEM A CKE<1> am e 2Py =MEM A DO<O> DY ORI TI caL D0 6 =MEM A DO<5>
;? o VoD VoD G gy =MEM A DO<1> ; o Dt VsSo ?
, NC)79——ONC\]2900A150 MEM A A<15> Yan EERED ||_1 OVSSJZQO o I MEM A DQS N<O> B 1 20 92
EEN > MEM A BA<2> o 8 ?ﬁé E- RT-IHB \,:;;;g MEM A A<14> Yany EERD 92 29 11 (TR MEM A DM<O> ||_3 g ?/':; R TS ngg 1i MEM A DOS P<0> Ya:im FHERD
1 Oy MEM A A<12> 83 o Al2/ BC X ; Allg, MEM A A<11> am e o 29 By =MEM A DO<2> 15 o b § ~ DB 16 =MEM A DQ<6> o>
1 [y MEM A A<o> g? o /:/?DD él o VS;O MVEM A A<7> am o 20 By SMEM A DO<3> i; o ?g; B \,DS;C ;g =MEM A DO<7> oo
O O O O
4 I MEM A Acs> 89 | J a8 8 o} A6G NEM A A<6> am e 0@y =MEM A DO<B> 2115 oos T baizg] 2P =MEM A_DO<12> o>
1 [y MEM A Ac5> g; 0 AS g G MEM A A<4> am s o 2 gy =MEM A DO<9> 5:53 o D@ 8 g D36 3} =MEM A DQ<13> Do
VDD o Y £ Vss s Vss P
1 D> MEM A A<3> 95 8A3 é" Ezqé MEM A A<2> am 0@y =MEM A DCS Nel> 7 8 DOS1* éﬂ DMlg 2 =NEM A DWVK1> am =
O MEM A A<1> g; o AL é A06 MEM A A<0> am s e 20 Py =MEM A DOS P<1> :23 obsl = RESET'g 2(2) MEM RESET L ame =
o VDD VDDO o) VSSs VSSC
1 > MEM A CLK P<0> 101 o CKO oo} *Kig MEM A CLK P<1> am e = 20(@y— SMEM A DO<10> 3 5 DQLo 8 DQLdg 33 —MEM A DO<14> aD
1 [y MEM A GLK N<O> igg o (\;/KDOD* \ c\;l(é;o MEM A CLK N<1> am e e 20 By SMEM A DO<11> 3? o ,\3%181 U.) D\?Slssc ga =MEM A DQ<15> T
O O O O
1 > MEM A A<10> 107 | 5 aror ap % BALG MEM A BA<1> M 0@y =MEM A DO<16> 95 oaie oog | 4 =MEM A DO<20> ao
1 [y MEM A BA<0> igg o E\;//;)D pch';o MEM A RAS L am e 20 gy =MEM A DO<17> jélg o I\Dgls? D\?szslc 2‘21 =MEM A DOQ<21> oo =
O O O e
u > MEMA VE L 113 | O ver S0* 6 MEM A CS L<0> am e 2(Ery =MEM A DS N<2> #5 | S boser oveg | 4 =MEM A DWk2> am e
u [y MEM A GAS L 115 | 0 casr ooToG MEM A ODT<0> am s o 2Py =MEM A DCS P<2> 17 ] S ocs2 vss o] 4
117 15 vop VDD & 19 | S vss b@2g ] S =MEM A DOQ<22> aD =
n MEM A A<13> 119 | J a3 ot MEM A QDT<1> . =MEM A DO<18> 51 | - pais D@35 | 92 =MEM A DQ<23> 20
fanny o o ame e D> o o o
u > MEM A CS L<1> 121 o S1* NC o 2B =MEM A DQ<19> 53 o D9 VSS o 54
123 55 56 = 28>
o VPD VDD 290 | 5 vss D8 MEM A DO< ao
@%5 | o TEST VREFCAG 0@y =MEM A DO<24> b7 | 5 s pog | 58 =MEM A DO<20> oo =
715 vss Vss g 2By =MEM A DO<25> P9 | 5 pees vss gl 6
20 By =NEM A DO<32> 129 [ pes2 DQB6G =MEM A DO<36> ao = bl | S vss bas3* o0 SMEM A DOS N<3> ey a0
20 By SMEM A DO<33> ig% o 3?;3 D\(/;(S;;O MVEM A DQ<37> G 1 2 02 2 [Ty =MEM A D3> ég o ?,':; D\(/fsgc gg =MEM A DQS P<3> T
O O E O e
o> =MEM A DOS Ned> 185 | J posar DVA, =MEM A DiVk4> am Cey— =MEM A DO<26> b7 | J bes p®Bogs | 68 =MEM A DQ<30> o
:E =MEM A DQS P<4> 18719 DCs4 Vsso ” :E =MEM A DQ<27> 59 [© D7 Dqglc 70 =MEM A DQ<31> o :
B[O vss Dosse =MEM A DO<38> o T2 vas vss ol 7
o o = » o o
20 gy =MEM A DO<34> ijg o DB4 D®BYG =MEM A DO<39> & = REY
20 =MEM A DQ<35> D@5 VSS
O o} e
145 | 5 vss D46 =MEM A DO<44> ao 516- 0229
20 gy =MEM A DO<40> i 1; 5 D10 DA5G =MEM A DQ<45> T
28> =MEM A DQ<41> TET o D1 VSS
) 1;3 o Vss DQS5* (o, iNEM A DQS N<5> ED
20 [T =MEM A DMK5> To5 o DV6 DQS5 =MEM A DQS P<5> a> » L
0O | 5 vss Vsso
2B iNEM A DQ<42> i;; o DQs2 D46 iNEM A DQ<46> a> »
20 B> =MEM A DQ<43> ThT o b3 D47 =MEM A DQ<47> D »
PL 15 vss VSS o
20 B> iNEM A DQ<48> iég o b8 DB20 iNEM A DO<52> a> »
2B =MEM A DQ<49> e o DQU9 DQ53O =MEM A DQ<53> ED >
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20 gy =MEM A DO<50> 175 | 5 oo D56 =MEM A DQ<55> ao PPOV75 S3 MEM VREFCA A -
2 =VEM A_DO<51> 177 DOBL vss
> 0 O
179 | 5 vss DQBOG =VEM A DO<60> @
20 gy =MEM A DO<56> 181 | 5 oose DOB1G =VEM A DO<61> ao 12935 |1 C2936
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222 28 MEM A DOS_P<0> THETPE T — MEM A DOS P<O>  uzs 20 ss 5250 o o MEM B DO _P<0> PHEFEETRE — I\/EMB DOS_P<0> 1 2050 0
o2 20 26 1« MEM_A_DMVEO> —BASEETRE. —  VEM A_DMKO> 11 28 20 92 92 30 20 11 MEM B_DIVKO> —PASEETROE. = VEM B_DMKO> 1129 20 92
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The circuit bel ow handl es CPU and VTT power

during SO->S3->S0 transitions,

as wel |

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

| SOLATE_CPU MEM L GPI O state during S3<->S0O transitions detern nes behavi or
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails,

VWHEN LOW CPU 1.5V follows SO rails,

P1V5CPU_EN
MEMVTT_EN
MEM RESET L

(I
(I
]

SOLATE_CPU MEM L + PM SLP_S3 L) *
SOLATE_ CPU MEM L + PLT RST L)  *
SOLATE_CPU MEM L + CPU MEM RESET L

VTT ensures clean CKE transition,

PM_
PM_

SLP_S4 L
SLP_S3 L

MEM RESET L not

of signal s.
i sol at ed.
MEM RESET_L i sol at ed.

1V5 SO

59 56 84 74 73 72 55 51 50 a9 35 7 ¢ PPV3_ S5

" PGOOD!

f or

CPU

74 73 47 46 43 18 [T PM SLP_S4 L PM_MEM PWRGD pul |l -up to CPU VTT rail is on CPU page
CPUVEM SO
1R3205 57 16 15  PPCPUDDR_| SNS PM MEM PVWRGD o0 01
10K 1R3222
%mw 10K
L4b2F ifisw CRI TI CAL |6
4 PLVECPU EN o - R3220" 2402 > | B220
o a0 51 50 49 30 35 34.93,30.30.47; 5, _PP3V3_S3 cPuEM s | 27 an e | :} DiBS3DowV
CPUVEM_SO = PM _MEM PVWRGD L
R3201! SSMBNLEFEAPE '; 402, =
Lt H ' 38220 s
1 o
P o, sy () $E0 :
P1V5CPU EN L , ST
= NO_STUFF
CPUVEM SO = CPUMEM SO 1
B200 |0k :lo,| GB205 REaL 38501
SSMBNLSFEAPE VBNI5FEAPE % g
sorses | Kh > | Sorses Laom sav
— —| 402, 702
sfc¥ s 7 S Xl
2 20 L SOLATE_CPU NEM L ¢ PM SLP_S3_L ermyo o 40 va e =
CPUVEM SO
= 'R3210
§ 10K
5%16|\év
Z&EL
A = =1 VAR pVEMTT EN oy e 2 o0 WTT d
cumyso | VE anp
CPUVEM SO CPUVEM_SO ; ;
R3215 R3202 SSVENIBFEAPE ';:]L Ensures CKE signals are held lowin S3
100K 100K =
% 9%
13 13
M:zb}zé/z Mib}z@; 2[5k o 30 25 - _PPOV75_S0_DDRVTT
MEMWTT_EN L
CPUVEM SO = CPUMEM 75mA max | oad @O0. 75V
IR5T=° @200 ok 15y B210 60MA max pover
SSMBNL5FEAPE VBNL5FEAPE
SSMBN15FEAPE sorses | Kh > | Sorses
SOT563 al — t—
Y M- M-
32 2[c7 skt nEREER a:7:15555514745444333317§D3PP5V S3 CPUNE'\%E?(()) ble
CPUVEM SO
2T7ST U: PLT_RESET L 27«0 R3251! SSIVBNl%SOTEAPGI;: :
| R 1 100K i
= lllgW o
6%, 2[6" sk
CPUVEM S0 PP1V5_S3 720 30 00 72 VITCLAMP EN
215 CPUVEM SO
SSMBNL5FEAPE 0 . ,Dfs NO_STUFF
MEMRESET | SQL LSSV L . sorses SSVENIBFEAPE I; OC%OZFL)J% EN
i - BT
- M RESET_L- M RESET_L U"_T:'jﬂ_ 26 e 0y
_— = < ™ 4
CPUMEM S3 o 51 s > MEMWTT_EN
R3217 L
1 2
5%
1/ 16W
M- LF
402
Step | 1 SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU MEM RESET_L MVEM RESET_L MEWTT_EN |P1V5CPU_EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 0 1 1 1 1 1 1 1
to = 0 0 1 1 1 1 0 1
s3 3 0 ) 0 1 X 1 ) 0
4 0 0 1 1 X 1 0 1 SYN(%I IIVLAESTER&KIB M._B SYNC DATE=10/ 14/ 200
5 ) 1 1 1 0 (*) 1 1 1
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 D
Appl e I nc.
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O ®
. . . . NOTI CE OF PROPRI ETARY PROPERTY: B —
NOTE: In the event of a S3->S5 transition | SO-ATE_CPU_'VEM_L will still be asserted on next S5->S0 THE LNECRMATLON_ CONTAINED HEREI N 1S THE |
transition. Rails will power-up as if from S3, but MEMRESET L will not properly assert. Software T e e o e e 32 OF 132
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T R S 1T I wioLE Or parr [ —
IV ALL RI GHTS RESERVED 31 O: 103




8 7 6 5 4 3 2 1

NOTE: Must not enable npre than two SO DI MM nar gi ni ng
o s as a0 11 s _PP3V3 S3 buffers at once or VRef source may be overl oaded.
VREFNMRGN
v T
R3318 o 7o PPVITDDR_S3 R32§(93 PLACE_NEAR=J2900. 1: 2. 541
= = L1 2. mm
1SHRT,  pp3yv3 s3 VREFMRGN DAC . 10mA max | oad 1 2
@E M NERERR-W BFFES: 3 T VREFNRGN VREFNMRGN
N VA TAGS Y C33001: 1C3301 VREFNRGN VREFVRGN
2. 2\ == Qb UF CRI TI CAL C33031: 8 5 =
Rk V2 2 ECV' VREFMRGN 0 14— | 22 D
205F
u3300 Ry 2 AL VREFMRGN_DQ_SODI MVA_BUF
VDD
15 32 54 52 30 20 70 22 37 « > SMBUS_PCH CLK fsc veop VOUTAlL VREFMRGN_SODI MVA_DQ wl, . cm %,{:11;‘9 PLACE_NEAR=R3303. 2: 1mm
a5 32 50 2 30 20 38 25 37 @y SMBUS_PCH_DATA Tsoa N vours2 . VREFMRGN_SODI MVB_DQ 40
9la0 ﬁ vaurd4 . VREFMRGN_SODI MVE_CA
Addr =0x98( WR) / 0x99( RD) 100 £ vaurs VREFMRGN_MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUE shar e E R3305 _
3 3 a DAC out put, cannot enable VREFMRGN 1,200 , PLACE NEAR=)3100. 1: 2. 54mm
both at the sane tine! 1R3301
100K
s G ?@?\1 20
= 2402 ) g 0e5 =
VF
. | \1\c1 VREFVRGN_DQ_SODI MVB_BUF
RS?—%%TQ T o & 1%, PLACE_NEARER3305. 2: 1mm
1 2 __PP3V3 S3 VREFMRGN CTRL + OV Mia 4
VV M H QE*W 3 mm
NE VTR b2 VREEVRGN CRI TI CAL
02 C33021 9| VREFMRGN VREFMRGN
0. 1% — Ve 1\|/%E5('\;|;G\l R32§99
PO 1 1 2 PLACE_NEAR=J2900. 126: 2. 54nm
iy 2 é&ggy 10K
ooy P8 wne ifiow
3a0 P17 VREFMRGN DO SODI MVA_EN 2402 VR%'\:”%% . VREE PPOV75_S3_MEM VREFCA A
Addr =0x30( WR) / 0x31( RD) 4la1 P20 VREFMRGN DQ _SODI MVB_EN SR NG l\hé?z@'g\‘ C
[ 5|n p3 10 VREFMRGN CA SODI MVA_EN = cui Y~ NS
P4 11 VREFMRGN CA_SODI MVB_EN sy AL VREFMRGN CA_SODI MVA_BUF
ps| 12 VREFMRGN MEWMWVREG EN A3 79 11/§ PLACE_NEAR=R3309. 2: 1nm
40 42 34 32 20 20 35 25 37 © EH—SVBUS_PCH CLK 1lscL pe| 13 VREFMRGN_FRAMEBUF_EN + Vv MZE)%W
4 42 30 32 30 26 g9 23 17 oAy SVBUS PCH DATA 2/spa P74 NC
THRM: RESET*}, 15 VREFMRGN
PAD _GND R3311
~ Y = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFMRGN
L 'R3307
P 7D RESET L - oK | N8 VRE?@? : —
= - PCAISS = i - W 2
RST* on 'platformreset’ so that system 2402 cl VREFMRGN CA_SODI MVB_BUF
wat chdog wi || di sabl e margining. al, & M:ll/g,\g\/ PLACE_NEAR=R3311. 2: 1nm
NOTE: Margining will be disabled across all = v hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed 1}%%8%6\' J
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VR%E%%\‘l
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT Q’E;‘EEV 0. L5 ——
2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT C;g 2
L DDRREG FB o B
= PLACE_NEAR=R7320. 2: 1nm
Page Not es VREFNRQN
VREFMVRGN R3316
Power aliases required by this page: ‘R3313 49. 9
- =PP3V3_S3_VREFMRGN 190K R ?@?\1 VA PLAGC:’EUNEFABR=R'?)9;/OR'ZE'F 1mDn| ¥ e
- =PPVTT_S3_DDR BUF ifiow 22l L 253 M:_lg}@/ — =
Signal aliases required by this page: 202 AL VREFIVRGN FRAVEBUF_BUF VRE4F(|)\/RG\| ]
- =1 2C_VREFDACS_SCL = %
- =I 2C_VREFDACS_SDA = + Vs R?g3%7
- =1 2C_PCA9557D_SCL 1AAN2 __GPU FB B VREF_ DIV o -
- =1 2C_PCA9557D_SDA M:ll/é")}é" PLACE_NEAR=R0901. 2: 1mm
BOM options provided by this page: VREFMRGN 40
VREFMRGN - Stuffs VREF Margini ng 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng 6w
Circuitry. 2%:.ZLF
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) e L WEERRY, srivemeiv=ooee: [
DAC Channel : A B C C D D FSB/ DDR3/ FRAMEBUF Vr efml;q/h;;%m ng
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC: 0x8B) °
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) }%&@g@h@gﬁ@yﬁ&&%@%ﬁﬁﬂm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +6. OmMA - -5.0mA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 132
DAC step size: 7.69nmV / step @ output 8.59nV / step @ out put 1.51nV / step @ out put 1 NOT TO REVEAL OR PUBLI SH I T [N waLe or part [SE3 5~ g (0 o
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AP

EN

20 74

3V S3 WLAN FET

2 1 (@ AP _CLKREQ L MOSFET TPCP8102
CHANNEL P- TYPE
S,2| @401
_‘>| SSMBEN15FEAPE RDS( ON) 20-30 MOHM @. 5V
SOT563
— L LOADI NG 0.727 A (EDP)
nkl e g2
CRI TI CAL
e AP_CLKREQ Q L CRI TI CAL Q3450
15550367 E} TPCoP8102
727 n o L3408 g m o s
PLACEMENT_NOTE=Pl ace close to J3401 606 MA NOM NAL MAX FERR M 3 GMN, ECK_ W DTH=0_ 5 m - 1 A S—
w o PCLE|AP R2D P (% POE AP R2D C P mersn ° ovS 73PP"V3W_ANF% 2 - J_”’l: )y PP3V3_S3 &
oo PCLE[AP_R2D N ml szvnxl:ioo% I sov xor a2 POIE AP R2D C N sy o PP3V WAN B @ ras
Y C3421 * 1 C3420 C3451 1
3430 0. 1uF 0. 1uF —— — 10UF 0. 033UF —— 10K
516S0582 PLACEMENT_NOTE=Pl ace cl ose to 3401 e BT D — ) e —— B
v, v, , 10V 3450 v, LW
CRI TI CAL 03 oz a5 10 a0z R3450 2402
50()]9%%00']302 PLACEMENT_NOTESPI ace close to J3401 PLACEMENT_NOTE=H ace clfose to Q3450 . | 2 P3V3W. AN SS 1/\323}(\12 PM W.AN EN L
- CRI TI CAL I v
g e g Al RPORT — a»
F- ST-SM POE AP 2R N 2.0 L3401 ml 1o 135w
32~ 31 D> 90- G 100V PLACEMENT _NOTE=Pl ace cl ose to Q8450 s 402
e SYM VER- 1
o[l | (Y Y s RO E CLK10OM AP_P p—
o |4 3 -> ws PCIE_CLK100M AP_CONN P [ — | SNS Al RPCRT P
- g 3 - w s PCIE_CLK100M AP_CONN N . YYY\L! Bal E cLkioom AP N o e
= 10 o0 9 P PLACEMENT_NOTE=F] ace| cl ose to J3401. | SN57A| Rpm'riN @
12 11 bl
et it~
1615015 | @ Dl 1 Y ST L1 L33u4u9v|3 |
18 17 A f
I20 00 19 - DI_ I LN PLACE_NEAR=J3401. 21: 2. 54MM BT B
2210 o2t — - CONN-USB?— TP N R UsB AN
241 5 23 — 0 o CONN_USB2_BT_N —N
26[ 0 ol25 - | Y Y Y\ USB_BT_Ner, < o
28 00 27 S3 BT F PLACEMENT_NOTE=P| ace close to J3401
303 o 29 VO T L3406
L 3432 2 1 PP3V3_S3
34 _~ 33 0, 01UF ST 170 %0 0 %
N\ 2 Jev FERR- 120- OHM 1. 5A
0402- LF
" PLACEMENT_NOTE=PLACE L3406 NEAR J3401.
PLACEMENT_NOTE=PLACE C3432 NEAR J3401
RC (R3453 AND C3453) VALUE | S CHOSEN TO MEET THE 100 MS DELAY REQUI REMENT BETWEEN
3.3 WLAN PONER GETTI NG STABLE AND Al RPORT CARD COM NG OUT OF RESET
PP3V3_WAN F 5 57
PP3V3_S3 8707 O 455 40 50 51 54 \R3453
- PCl E WAKE L oD ¢ 0 27 3 110K
MR i
741 02"
TCTSZQEIFEAPE 5 50T353 1
2 W.AN SM T_BUF gl 2
« AP_RESET CONN L /401 ] e WAN SMT RC 1
3l 1
3 NE 1
CRI TI CAL “ C3453 * |6Q;3K454
J3402 518s0767 AP_RESET L p WE = 2 NOSTUFF
6.3V
819Q 3506- K281 cery 2 oz
F- RT- SM -4
s L
o 6 = s PP5V_S3_ ALSCAMERA F
5 A 6 46 49 55 97 M N_LI NE_W DTH=0. 5 nm L
ol @ SMBUS SMC A S3 SCL =000 o measas LI NE_ L
ol4 SMBUS_SMC_A_S3_SDA )-SR M N_NEGK_W DTH=0. 25_rm 270 M peak -
pEN w0 s USB_CAMERA_CONN_P 3408 PLACEMENT_NOTE=Pl ace close to J3402
o 2 99 s USB CAMERA CONN_N FERR- 120- OHM 1. 5A
1 SYNC_NVASTER=K18 M.B SYNC_DATE=06/ 197 200
o 2 1 PP5V_S3 67 91 40 44 45 47 51 55 68 73 83 200 e
o =nen CAMERA oo X16/ ALS/ CAVERA CONNECTOR
[ 1 C3452
BN PLACE_NEAR=J3402. 6: 2. 54MV Qo UF d} Appl e Inc
2 LoV .
L [4 Y YY s usB caMERA P o o M )
NOTI CE OF PROPRI ETARY PROPERTY:
1 Y Y 2 USB_CAMERA N a5 = THE | NECRIATI ON CONTAI NED HEREI N | S THE

PLACEMENT_NOTE=PI ace cl ose to J3402

am

RI ETARY PROPERTY OF APPL
THE POSESSOR AGREES TO THE FOLL

| 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
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Lé%@Z

SWLVER 1

EXPRESSCARDY 34 FLEX CONNECTOR

6 34 99

6 34 99

94 34 6

94 17 6 GO0}

PCl E_EXCARD R2D P

6 34 99 99 34 6

346

346
6 34 99

346

346

40 48 42 32 30 28 26 35 17 6,
3 4 >

PCl E_EXCARD D2R N

6 34 94

PCl E_CLK100M EXCARD CONN_P

EXCARD CPPE L

PP3V3_S0_EXCARD SW TCH

PLT RESET_SWTCH L

PCl E WAKE L

oD 5 17 94

6 34 99
6 34
6 34

6 34

PP1V5_S0_EXCARD SW TCH

6 34 94 346

6 34 94 99 34 6

OUTPUT DECOUPLI NG

PP3V3_SQ EXCARD SW TCH, ..
1 C350ﬁ1 C3504
JuF %‘90 F

o
S

PLT-RESET_SWTCH L ..

EXCARD_CPPE_L ¢4

EXCARD_CPUSB_L ; s

B _EXCARD_N B EXCARD N 4 3 USB2_EXCARD_CONN_N
co 05 30 31 oy USB_EXCARD P USB EXCARD P 1Y YY L2 USB2_EXCARD_CONN_P.
I'NPUT  DE PLI NG PLACE_NEAR=J3500. 3: 4nm
B 33?3?? :3P3V3 S3 gtl_glgg%
|1 c3530: c3531 el
gEO}UF %&%F o 17 PO E_CLK100M EXCARD N PCl E_CLK100M EXCARD CONN_N
(8 Tl =
6!
o o PO E_CLK100M EXCARD P 1Y YY L2 PClI E_CLK100M EXCARD CONN_P
= PLACE_NEAR=J3500. 19: 4nm
ooffa 72 50 42 30 - _PP1V5_S0 PLACE?NEASR——J:;_SOO. 24: 4mm
_E0353ﬂ_103535 o 17 ry—PCLE_EXCARD R2D C N C§”§0 1uF ___PClE EXCARD R2D N
sod UF—— 10uF o v PO E_EXCARD R2D C P 11120 1y 10%1116VX5R402 PCl E EXCARD R2D P
2 }jé\,, 2 6 é” 10% | | 16V X5R402
X
& 7
C 1 PLACE_NEAR=J3500. 25: 4nm
v T
50 51 50 9 58 55 32,53 32 31 0 177 5 PP3V3_S3 R3504
265°008%68147°73755 85 ,SHORT, PR3V S3B:FEXCARD_R
@E \R/qakkrﬁl&cg%v tES' 35
402
v T
it 47,42 00,57 52 18128%0%,0,05% ¢ PP3V3_S0 R3503
18210 Lo o e 00" By 1 SHRT bpava so EXCARD_R
NN RENR-VY BFHES: 3mm —
RIE S35V _ PP3V3_S3_JEXCARD SW TCH , ..,
v T e e |1 C35(% 1 C3503
20 74 72 50 42 20 7 _PPLV5_SO R3202 CRI Tl CAL QpuF== HF
] 2 2 PP1V5_ SO _EXCARD R U3500 2 ¢EEm 2 X8k
- NCN\/ VE\/— mhﬁg&lgmg gmm ~ TPS2231
NONE ACGEST. 5V ' 7 laai N FN auxour| 15 1
402 2 VI N3P3 VOUT 3P 3 OLTACE=3 2
SMC_EXCARD 2 VINIPS  VOUTIPSL 1L e
» 0D SMC_EXCARD_PWR_EN R3500 g A AN 5% EXCARD SHDN L_R 20 SHDN* PERST* |5 8
B TP_EXCARD STBY L 1 JsteY CPPE 510 _ p g Y 5 80%
2 ry—EXCARD RESET L 6 svsrsT cPUSB* |59 % g 5B
47 % s e EXCARD _OC L 109 iy
NCX_‘LE RO EXCARD ROLKEN o RP1V5_S0_JEXCARD SW TCH .,
’\K: N_LINE. DTH=. 6rm
NOxL3[Ne2 e TR B C3502 1 C3505
NOxL s S r
NCxL6]Nca THRML_PAI 2 2 % 5
GN\D 43
=
Al pull-ups to AUXIN rail
o 51 50 49 30 35 35.03,97,3°,30, 171 5, PPBV3_S3
C3550 SMC_EXCARD_NOT
0. 1yF —— R3550*
T 2
0 raew SMC_EXCARD
.« [EXCARD CPUSB_L 1 5 74HG1Q00anoG 402, R3g51
U355 EXCARD_CP 1 2 SMC_EXCARD CP oo @ 47
s EXCARD CPPE L 2 178w an 747,40, 37 31 39100,5,85,85,% ©1_PP3V3_SO
3 4-0IEF 74 73 72 71770769 64 63 59 55 53 52 49’ 1

EXCARD_CLKREQ CONN

C35601
SN74LVC1QR04YZPR 0. 1uF —
e BT
oY

J_ | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 132
11 NOT TO REPRODUCE OR OOPY I T
= 11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 34 G: 103

SMBUS PCH CLK

oD 5 18 27 33

6 34

USB2_EXCARD CONN_P

R TILCAL
s 2350027
2 |, o2
PCl E_EXCARD_R2D N - oo
PCI E_EXCARD_D2R_P - 2 oot
=20 (e -
PCl E_CLK100M EXCARD _CONN_N 18 80 -
EXCARD_CLKREOQ CONN L - 6 g0t
PP3V3_S0_EXCARD SW TCH RAEEVE DS
PP3V3_S3_EXCARD SW TCH 12 [0 Ot
PP1V5_S0_EXCARD SW TCH 10 g ots—e
SMVBUS_PCH _DATA - _5l00
6 O o
EXCARD _CPUSB L _NCx, _8 o-2xNC
USB2_EXCARD_CONN_N — 2|0 Ot
O
~28
N\
= 51830647

SYNC MASTER=K1/ W-ERRY

LB §,17 25 26 28 30 32 42 48 49 64

6 34 99

SYNC DATE=06/09/200

T

ExpressCard Connect or

d} Appl e I nc.
®

|”’m |
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3

103

FERR- J’Z%ﬁéﬁﬁ 1.5A

USB HUB-

1

545150 49 36 35 34 3332 91 20 17 7 6 | PP3V3_S3

1037102 88 74 72

99 86 84 74 73 72 58 51 50 a9 31 7 o PPBV3 S5

R3640
OK

3
(o]
N
N

e
o
g

N
Fado
)
Ay

~
s
o
N

2
5%
1/16W
MF-LF
402

TIF [
! 0@7 1 2402
2 8y

USB_HUB_RESET

25 19 (TR USB_HUB_SOFT_RESET_L _< 1

534533532’33 53 33 325 PP3V3_S3 1 Y L2 PPUSB HUB1 VDDPLL3V3 -
3053 0402 .
AGE=3!
P3V. EN
1£3636 |1 (3637 1 38l ﬁﬁg , , PP3V3_S3 R S Eraa o
= Ygos _— _—
2 g 2 g 3T i 103625 |+ 03626 |: C3629 i
& 0/1 —_ 0/1 — Td% %
—L —F4 - g 4% - CERM |2 GhEM —F
TN FERR 17008 1. 5A M\ kibk MBHES: 21 -
LYY YL 2 VOLTAGESS. 3V PPUSB HURL VDDA3V3
0402 PPUSB HUB1 VDD1V8
(3002 LGRS LRRA4 63085 (306 1 (8RaAY ;
= Ygos _— = ok o/l /1 /1 8 ) 30
2 M 2 EM 2 Bé 2 x );CCERM ¥CERM T - CERM 1 ﬁ% -
— —— 1%
2
I CERM X )f
s¢ 51 5049 30 3 33 03 52 m 20 17 PP3V3_S3
NOSTUFF w2 8 9 & I3 -
CRI TI CAL R3697! e raa % e w o
VDDA33 7§ @& § § ﬁ
Y3600 10K 4 55 3
24. 000M 60PPM 16PF 1L E@ 2 g 5
CRITI CAL {0t CRI TI CAL 262, > >
@ 5X3. 2X1. 4- SM 2 O LBGOO
?s]pn/ R3§91 Q
USX2061
I 1A ) 24 I USB_HUB1_TEST 11 |rest UsBDNL_DM PRT_Dis M| L USB CAVERA N % camera
Mibgw v USB HUB RESET L 26 | resers OM T Useony_pp/PRT_DIs P 2 USB CAVERA P g o s
3 USB IR N .
CRI TI CAL USB_HUB1 XTAL1 33 |XTALL/ CLKIN USBDN2_DM PRT_DI S_Me D “© o2 I R Recei ver
USB_HUBL XTAL2 Gz | 3 USBDN2_DP/PRT_ DS P2l 4 USB IR P B 45 93
28 USBDN3_DM PRT_Dos_mal 6 USB_EXTB N 43 03
USB HUB1_LOCAL_PWR SUSP_I ND/ LOCAL_PWR/ NON_REMD USBONG_DP/ PRT D1 S_ P3| 7 USB _EXTB P - o External B
USB_HUB1_SNMBDATA 22 [spa/ SMBDATA/ NON_REML USBONA_ DM PRT_DI S_Mt|_8 USB EXTC N 0 Ext - PP3V3_S3
USB_HUBL SMBCLK 24 |sciL/SMBOLK/ CFG SELO USBDN4_DP/PRT DIS Pa| @ USB EXTC P Gy i o erna
% %% % pp3v3 S3 USB _HUB1| CFG SEL1 25 [4s | ND/ CFG SEL1 prTPWRL| 12 TP _USB HUB1l_ PRTPWR1
e b PRTPWR2| 16 NC_USB_HUB1_PRTPWR2
HUB1_NONREML_1 NOSTUFF PrRTPWR3|_18 NC USB HUB1_ PRTPWR3
gt 1R36§4 pRTPWRA|_20_NC_USB_HUB1_PRTPWR4 R3682*
R3604! LSRR 4| NCSTUFF TOK 10K 10K
1ok, — Tl VT 188 i ow | pU CCS1* |, 13 TP_USB_HUBL 1 1/18%
a3k 2 §§ 8614, e A | Py ccs2* b7 NG USB_HUBI_OCS2 Vb5,
a5, 4 AT24002 | PU oCS3* USB EXTB OC L  mw
WP HUBL sl L Ipyocsap2t  USB EXTC OC L e
= B ReiAs| 35 USB HUB1 RBI AS
G\D
2 HUB1_NONREML_O HUBL NONREMD © vBUs_DET|_27 __USB_HUB1_VBUS_DET
1 y ( - USBUP_DM USB_HUB1_UP_N 190
65 1 66 |1 67 o 668 useup oPl_31__USB_HUB1 _UP_P S g: R TI CAL
9 3 o o THRML_PAD : |1?23K600
i s s 1w T 15
2302 2402 2402 2402 © 1/16W
M
2402
SEL1 SELO DESCRI PTI ON =
0 0 Internal Default with Self powered Operation
0 1 SMBUS Sl ave Config
1 0 Internal Default with Bus powered Operation
Lo e BOM TABLE
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
33850720 | 2 | icasse uss2 0. 1B ouTRAL 4 PRT, 36GEN U3600, U3700 CRITI CAL USBHUB_2514
33850824 | 2 | ic ussz5148, USB 2.0, HUB CNTRL, 4 PRT, 36GEN U3600, U3700 CRITICAL USBHUB_2514B
33850721 | 2 | ic usxeoss uss 2.0, B aNTRL, 4 PRT, 36GEN U3600, U3700 CRITICAL USBHUB_2061
NON_REML NON_REMD DESCRI PTI ON
0 0 All ports are Non renovabl e
0 1 Port 1 is non renobvable BOM GROUP BOM OPTI ONS
1 0 Port 1 and 2 are non renpvabl e
1 1 Port 1, 2 and 3 are non Renobvabl e ABL_ALLREM HUB1_NONREM._0, HUBL_NCNREND_O

HUB1_1NONREM

HUB1_NONREML_0, HUB1_NONREMD_1

HUB1_2NONREM

HUB1_NONREML_1, HUB1_NONREMD_O

HUB1_3NONREM HUB1_NONREML_1, HUB1_NONREMD_1 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 36 OF 132
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FERR- J’Z%—?é-ﬁ/t 1.5A
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0402 — N
38 | ?E@a v . PP3V3_S3

N ok Lgatea L atpsl caeel cages
B T Fil0 |00
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>
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1. VOLTAGE=3. 3V
LYY L2 M R-RERR-W BFFES: 3MY  pPuse Hugp voDAsV3
0402 |  PPUSB HUB2 VDD1V8 o
O A R e e ] S o T R O T R O T VeLTAGEST oV
= Yoy - = 9%, = Yot = ot ot PPUSB_HUB2_\VDD1V8PL 1 8 |h 30
2 M 2 };(M 2 Bé 2 Agi{ CERM 2 ﬁgi CERM —F ﬁgi CERM 2 : 4 27 0/1 — I\
L ng%z I; o T
VOLTAGE=1. 8V 2 3 2
T 0/1 L T X§- CERM X
= 2 . 2
T 1Y o
54 51 50 49 36 35 34 33 32 31 20 177 s PP3V3_S3 _L
3637303203137 75% 5
NOSTUFF o3| 8 9 & I3 =
HUB2_NONREMD_ 1
CRI TI CAL R37 1 1 = 99 - [—— ™ ® J
VDDA33 7 @ g E T
Y3700 1 o &
24. 000M 60PPM 16PF 1RV & g g§- - g
£ 507 WPl Lo e
CRI TI CAL yr CRI TI CAL 402, ,402 > >
@Z&) i 5X3. 2X1. 4- SM L 20 LB?OO
v 17'\?1 us(gzzc')\lsl
2
s Ejz Lngy) SE E‘M USB_HUB2_ TEST 11 |rest USBDNL DM PRT DI M| L USB BT N e g N
1 oM T 2 USB BT P Bl uet oot
= RELDE = s r—USB_HUB RESET L 26 | ReseT* USBDN1_DP/ PRT_DI S_P1 25 02
= b = (S
3 USB_TPAD N
B HUB2 L1 a3 USBDN2_DM PRT_DI S_M2 @ s
CRI TI CAL £B HSBZ gﬁLz 2 ﬂ:t;/ CLKI N USEDNZ_DF/ PRT_DI 5 P2| 4 USB_TPAD P o Tr ackpad/ Keyboar d
USBDN3_DM PRT_pos_ms| 6 USB EXCARD N o
USB_HUB2_LOCAL_PWR 28 |SUSP_I NDY LOCAL_PWR/ NON_REMD USBDNG DM PRT D & P3| 7_USB_EXCARD P @: ; q: SD Car d/ Express Card
B _HUB2 DATA 22
LB HUB2| S SDA/ SNEDATA/ NON_REML USBDNA_DM PRT_DI S_wi| 8 USB EXTA N E> > External A PP3V3_S3 B 20T 855 30 49 %0 51 o0
USB_HUB2| SMBCLK 24 |sci/SMBCLK/ CFG SELO USBDN4_DP/ PRT_DI S_P4| 9 USB EXTA P & %
1
PP3V3_S3 USB HUB2 |CFG SEL1 25 |us | NOV CFG SEL1 PRTPWRL|_12_TP_USB HUB2 PRTPWRI F\’371802K
54 51 50 49 58 35 34,93,32,31, 20,4741 86 . PRTPWR2| 16 NC_USB_HUB2 PRTPWR2 )
NOSTUFF 18 NC _USB_HUB2_ PRTPWR3 1
HUB2_NONREML 1 R3794 PRTPWR3| 18 NC USB HUB2 PRTPWR3 VE-LE
(o fwdats) 20 402
R37O41 [ NOSTUFF |pve; ’l\bLK 109K PRTPWR4 NC USB_HUB2_PRTPWR4
10K voT 118 ALY |pU ocsirh13 TP USB HUB2 QCS1
1/ 180 714 VE5E 462 | PU ccser 17 NC USB HUB2 OCS2
VPR 402p 2 U Do e et
2025 AT24C02B | py ocs3th19 EXCARD OC L ame o
1 @4 HUB2 s|ye SDAL 1 | pU oosap2l _ USB EXTA OC L
= o seLi ' - ReiAs| 35 USB_HUB2 RBIAS
2 4§§) fD vBUS DET| 27 USB HUB2_VBUS DET
1HUBZ_NO\IREM1_0 1 useup_oM_30USB_HUB2_UP_N o
65 useuP P 3L USB HUB2 UP P o | SRITICAL
- R3700
2 THRM._PAD 12K
1B S 15
= 2402 2 62 16w
2402
SEL1 SELO DESCRI PTI ON
K17/ K18 configuration: 0O o] Internal Default with Self powered Operation =
0 1 SMBUS Sl ave Config
1 0 Internal Default with Bus powered Operation
1 1 EEPROM Support ed
NON_REML NON_REMD DESCRI PTI ON
0 0 All ports are renovable i = =
0 1 Port 1 is non renobvable BOM GROUP BOM OPTI ONS
1 0 Port 1 and 2 are non renpvabl e
1 1 Port 1, 2, and 3 are non renpvabl e HUB2_ALLREM HUB2_NONREML_O, HUB2_NCNREND_O _ BT RE OV e |
HUB2_1NONREM HUB2_NONREML_0, HUB2_NONREMD_1 d} Appl e I nc D
HUB2_2NONREM HUB2_NONREML_1, HUB2_NONREMD_O ) ®
HUB2_3NONREM HUB2_NONREML_ 1, HUB2_NONREMD_ 1 ‘ NOTI CE OF PROPRI ETARY PROPERTY:
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BCMb7765 SR pins are internal 1.2V sw tching regul ator.
If unused: Ckay to float all 4 pins. (Broadcom not so sure now)
I f used: VDD/ VDDP connect to =PP3V3_ENET_PHY (add bypassing), LX connects to inductor, VFB to =PP1V2_ENET_PHY
TP_BCMB67765_SR_VDDP BCM67765_SR LX 5,
BCMVG7765 + BCVB7765_SR VDD BOV67765 SR VFB ., CRTLCAL
2247 277 _PP3V3_ENET R3915 FERR- 600- OHM 0. 5A  pp1v2 ENET
86mA (1000base-T, Caesar 11) LAANZ sz BOVB7765 VDDO P' N20 PP1V2 ENET PHY AVDDL 1 2 396mA (;|(mQ|;,ase].7'|'37 72(7;;e3a|— D)
% ¢ ¢ L ’
R39650- yiew  BOMB7765 RS R NEEK W ETH=0: 2 fm M
FERR- 600- CHM 0. 5A 402 R3900 C39211: |:C3920
1 129, 2 0. 1UF Z7UF
12 mm 506 : TR 1 \7’2 5 éoéVcEm
_ o . Gy &5
J1UR CRI Tl CAL
a0 FERR GLO%Q&SM 0. 5A
CRITI CAL XTR CoEY - ¥ Y -l Nz
905 . o PP1V2 ENET PHY PCIEPLL 1 2
FERR- 600- CHM 0. 5A L VRERES W BHES 2 T M
1 2 __PP3V3 ENET_PHY BI ASVDDH 39261 A\ C3A9582=‘% v
SM L)IHfS.4 mm
NEERSVLDTH=0: 2 m 0. 1UF 4 7UF
k 1 C3905 % g;(ﬂ %
== EUF XTR- Cgpm 2 2 &g ceru
2 CERM CRI TI CAL
Ta3910 i FERR G00-G W 0. 5A
FERR- 600~ OHW- o. 5A = = . FYTYW- 2
P! 1 PP3V3_ ENET PHY AVDDH . MENP:]E\E%«E\%\%EEESPENWGDWPLL 14
M NeEKs %DTH:E m VOLTAGEST, 2V e ™
R39101 1C3910 |1C3911 C3931: 1C3930
z JUFT L zgo/lUF 0. 1L§5:— 4 },°°Q,UF
2 2 3 3 2
1/;1‘2\;/2 40}2; CERM & CERM X7R- CERY XS - CERM
BCM57765 | | BOMG7765 4 24
R3940' |'*R3941 C39151 1C3916 C39361 1C3935
4. 7K 4. 7K 4. 71 E p— O}UF alo| ~[ ~ olo[q| x| w| o© o olv[d o|~| ©f w|o 0.1 {y pu— ‘%UF
5% 5% 3 8\/’ || o A ~|Q|w|o| A S < Al ol <|w]| o of ofo 18 é{,
LW LW X5R- ggmgl 2 2 XG5 CERM = X7R- CEEM 2 2 R
18 47,42 40, a7 01 201,2%8%,0,85,0¢ &1 PP3V3 SO L[ 1,0 5 i ABog 8 B3 v w5 3 BB K %
94475%32°91%080 84785750 285 733%55 o 3233 3¢ Q
BCMV67765 2 > Q ; gg > g g g g 3 >>
1 - =
%3? FO R3942 = 5 ; H._J d‘ ; =
. du
0 17 PCIE_ENET_D2R N 1|2 Z;W CRIOL: _(r,‘AL g 5
i |c3951 : U3900 8
F AR a2 | BCVB7765 VVAILN PRSNT & 58|SVB DATA (1 PD) BCVB764M TROO_Pl 40 gy ENET MDI_P<O> ~~  +ywos CR BUS PWR is not for SD Card power,
PCl E ENET D2R P 402 12 OFN. 8X8 TRoO_N_41 ENET_MDI _N<0> e j ust decoupl ing for BCM67765 CR |/ Cs.
i [ «| PCIE_ENET_D2R C N e 2lPoETON =% Tro1 P44 ENET_MDI_P<1> &
1% | o] PCIE ENET D2R C P & 28|POE TXD P TROL_ N 43 gy ENET MOl N<1> o aees BCMB7765 BCM67765 | BCM67765
C39 5 }35 04 PCI E ENET R2D P 33 |pcE RXD P TRDZ?PL“%@H o5 C:3970 1 1 C:3971 1 C:3972
0. 1uF) PA E ENET R2D N - HPAERO. TRO2_N_47_ g ENET_MDI_N<2> T 50 4.7 —— ——= 0yt UF o,lUF
01 17 PCl E_ENET. D P 1|2 24 - PG E_RXD_N TROG_P| 50 g ENET_MDI _P<3> ao w5 X5R- Y 2 2 gg CERM g
1% 3956 o 17 (D PQ E_CLK100M ENET_P »3LIPCIE REFCLK_P TROBN 49 qug ENET MDI N<3> iy 603 03 463
LT g V= = G eromsma o Soe RERERESN s V0
. A ). D32 NC : L
~ompPOEENT RDCN _____ ifjz S— ENET_RESET_L > LdPERST: (1 PD) 5 |:| o ol RESK WETHES 7 BOVE7765 =
PPGAE 1% o ENET_CLKREQ L - 2JaKkrEG (OD) - o2 ® BCMV67765_MEDI A SENSE ~ R3972 0 2 ENET_ENERGY_DET o
X5R ~ o -
o7 27 T} ENET_WAKE L 1 2 402 BCMB7765_WAKE L - 34LI NKLED* ( OD) 1
(See note) /1\//5}/?/ N NC
VAKE# e o D ENET_LOW PWR - “llowPwr (1 PD) PCI E_VDDL| 26 BCM67765_CR_CMD 5
—_— 2
Must isolate fromPCle WAKE# i f PHY = |_BCMB7765_SMB_CLK Sy O |VDDC poo|-24 Ne
is powered-down in S3/S5. Standard BCMVb7765_SMB_DATA @=p— 10 |UART_MODE (| PD- BCMB764M) pcal 23 Ne
N-channel FET isol ati on suggested. VB 66 Dc3l 24 e
If PHY is always powered then alias 3’%"‘?;0“ 5 o2l 23 N
=ENET_WAKE_L to PCl E_WAKE L. j Mj-o—‘—B%?M NOSI 65 |50 T o1l 25 ne
, o s
o BCMVB764 CS L~~~ gup %o ~ VMAI N_PRSNT| 5§ NC BCMVB7765_CR _DATA<5>
TP_BCMb764_SPD100LED L - ZCSPDl()OLED* VAUX_PRSNT|_54 BCM67765_CR _DATA<6>
TP_BCMB764 TRAFFEIOLED L o  67TRAFFI CLED" vood_55 BCM67765_CR DATA<7>
o5 27 BCM6764_CLK25M XTALI 18 |xTALl SMB_CLK] 23 g%%;;gg % tEgs INS L .
o 27 @@ BCVB764_ CLK25M XTALO 4, 19 [xTALO E’\ER(ng > a7
%(NC
RDAC . SPD1000LED* TP_BCMB67765_XD DET
PHY Non-Vol atile Menory 2l BCVb764M Suppor t
= Al parts bel ow BOVOPTI d BCMVB764M
ROM cont ai ns MAC address, PCle config BCMB764M pi n-functi on BCMB764M
info as well as code for Bonjour proxy. — 60- ENERGY_DET 5 BCMB7765_CR LED R3980 o LAAN 2o oy ENET_ENERGY__DET -
Required for proper PHY operation. 0 ° ) (See note)
(Required ROM si ze TBD) 13- WAKE* s+ BCMB7765_SR VFB R3981 LAAN 2w oz ENET_WAKE L -
7 27 27+ _PP3V3_ENET 53- VMAI N_PRSNT «» BOMB7765_CR _DATA<5> R3982 1K 1,n2 PP3V3_S0 84,98 28 38 98 1010 24 57 49 47 47 45 40
- R3983 4. 7K 1 5% 17 I6W NF-LF 402 PP3VE ENET 82753 53 53 55 83 39 70 A 72 73 14 81
59- SMB_CLK -, BCMB7765_CE L _MS INS L RO J . 72737 74
58- SVMB_DATA - JBCM67765_VNALN_PRSNT R3984 4 7K 1\ s =% TTow T
© 1 C3990 54- VAUX_PRSNT +» BOMB7765_CR_DATA<6> R3985 1K 1 \AA2Z o i
vee oA UF 16- VDDI O o BOMB7765_SR_LX R3986 0 2 T IOWETE 0
ATE@_%%%D —PA%E{CERM 20- XTALVDDH » BOVB7765_VDDO Pl N20 R3987 o LAAA 2y rorer—ror—PP3Y3_ENET_PHY_XTALVDDH .,
SOl C-8S1 ; R3 0
- BCVB764 SCLK g 2 |lsck oMT SILL g BCMb764_MOSI_ 5, i?_ x% : E%;;gg %ALD\A}ES:7> _“:2 E 0 1/\/\/\/; 5% 17 T6W MF-LF 402 PP1VZ2_ENET T
- O9Y 0 0 ° i [ = =
s BCMB764_CS L 4 Jos 14- vDDC - [BCMB7765_ SR VDD asaEAsle. LAAN 2o Lo W07 SYNC_MASTER=K18 M.B SYNC_DATE=10/28/ 200
06- VDDC - _BCVB7765_SMB_CLK RoYYY 0 1 2 iy
[ E s . , BOV6764 M SO, 30gg = Tt [Et her net PHY (Caesar |1/1V)
—qW BCM67765 | BOMG764M FERR 6%%984?\40 sA
_3CRESEF* 1R3990 1R3997 PLACE_| NEAR—LBQOO 26:4 mm ¥ y '
&ND ) 26- PCl E_VDDL < BOMB7765_CR CVD 1Y YY L2 Appl e I nc
~ %"15\9 %"1& Keep net short, BCI\C/g79694g| BCNB764M SM CRI Tl CAL
2402 2 with no stubs. 1 -
NOTE: Pul | -down on SO plus internal pull-ups on 0.1 E NOTI CE OF PROPRI ETARY PROPERTY:
other 3 SPI pins configures BCM67765 for the TR c% \J— £R5 E@g&h%%ﬁ:?ﬁ&?if%ﬁﬁ* e
ROV i s useq then \he styaps must change. e esenzso0 254 m || ek eseciao 1.5 | ot e vevoors | 39 OF 132
NOTE: BCMb764M requires Sl pull-down instead of SO 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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Power aliases required by this page:
( NONE)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
Pl ace one of 0.1uf cap close to each centertap pin of transforner

ENETCONN_CTAP

%%ﬁg‘&»@% %%‘39% ggﬁga@% Fiape
' ' 1

o|~fofo|s]w|n]r
00000000

ni
12 ;

CRI TI CAL
14
v e ENET_NDI _P<0> 1 8PV | . | eneTcow P<os
ESD HOT=T
v oy ENET_NDI _N<O> 2 L) |11 ., ENETCONN N<O> b
L1110 10 ENET_CTAPO ESD_HoT=True
X —>
TLA- 6T213HF
4 9 ENET_CTAP1
—q [
v oy ENET_MDI _Ne<1> 5 [ E]L"%ﬂ 8 ., ENETCONN N<13
ESD HOT=TRUE
e ENET_NDI _P<1> 6 7 ., ENETCONN_P<13 -
< R ESD_HOT=TRUE
CRI TI CAL
140071
v ENET_NDI _N<2> 1 8 12, ENETCONN_N<23
ESD HOT=TRUE
s ENET_MDI _P<2> 2 E L[V—tﬂJ= 11, ENETCONN_P<23 5
3 ESD_HOT=TRUE
Y 10 ENET_CTAP2
TX —>
TLA- 6T213HF
4 9 ENET _CTAP3
—q [
v e ENET_NDI _N<3> 5 [ L] 8 . ENETCONN N<33
ESD HOT=TRUE
v s ENET_NDI _P<3> 6 7 ., ENETCONN_|P<33 -

PLACE_NEAR=T4001. 2: 5nm

PLACE_NEAR=T4000. 2: 5nmm|

<— RX

Transforners shoul d be

mrrored on opposite
si des of the Bgard R4OO%/
1
&/thz

ESD_HOT=TRUE

"R4003

514- 0636

>
CRI TI CAL&";G’; a’;m’; CRITI CALz’;s’; a’;m’;
D4000 D400
HDM ULC64F3 HDM ULC64F3
W.CSP WL.CSP
B o B o
SYNC MASTER=K1/ W-ERRY SYNC DATE=06/ 09/ 200
Et her net Connect or ]
BT RE OV T
d} Appl e Inc. Imw,_lﬂ
<)
NOTI CE OF PROPRI ETARY PROPERTY:
BEHER LT UER T TE |
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PP3V3_FW FWPHY ;5 40 a

7mi/0 138 m
C411291 C4112¥:_ 1| C41221 C4112%1 C4124l
100 —— 10% —— % —— 100 ——
gi;é\/’ > gglé\/’ > S;é %Lé\/) > %
&Y &Y &Y &Y
L4130
Ea o 120- OFIM 0. 3A- EM
114 mA FireWre PHY ppavs Fw EWeHY VDDA 1 (Y Y Y\ 2
NECR-W DTH=0. 2 0402-LF
41304 C4131: 0413% 1| VAR
100% —— 1
ST
402 402
10 A4 L4135
w0 _PPVIN_FW FWPHY 120- OHM 0. 3A- EM E3 120- OHM 0. 3A- EM
135 mA ) 1 2__PP1VO_FW FWPHY AVDD , 2ola PCllegSerbes 17 mA PAe SerDes = ppgys Fw EWPHY VP25 1 (Y Y Y2
0402- LF a . W@mm 0402- LF
Vol o Ji(ljljFllo L Ca111 C4135: 04113§iv Ty
0 —— 10 19% —— 19%
% ’ gt,gg;‘én %Léy £
110 mA Digital Core 0 M VReg PWR
1 C4100 1 C4101 1 C4102 1 (1361':103 1 (13'3':104 1 (13'3':105 1 (13'3':106 C4141 l LC414O
%é%/ T %é%/ Tz %é%/ —; R L% T, % T, 8%y %’ %é%/
M M M M iy 2
PEACE-NEAREU1E68: AV32: 3T
| ™ o N N — o~ o~ — o~ o o~
e BB o B b = s B e O e o CRLIQ| povisy POE FWRED C N o
DD10 ~—— VDD33 —— ~—VDDH— “VP~ VP25 VREG PWR 0417:1 [Le2%l6V PCIE_FWR2D G P myir s
NCxBL3 |aTBUSB L, POIE RXDON_MNE__ g o POIE FW R2D N Ixsr402
NCXA_13ATBUSH w4100 PCIE_RXDOPLN? g, o« PCIE FWR2D P
NGo¢ ALL |ATBUSN PCIE_TXDON_ N5 e o PO E_ FWD2R C N ALTD | poviey PO E FWDPR N gy oo o
FW643 pa E TxooP| N6 o o PCI E_FW D2R C P O."TUF| [xsr402
o+ [ EVIPHY_DSO F12 Joso (1 PD) NT- 19 DR - o 3 [CALTS| ooy poE FWDZRE oy
" Emm g; - Sg psi (1 PD) NT-20 BEA REFCLKN.NO PCl E CLK100M FW N 17 oa . Ixsr402
e EWPHY DS2 = e EI3Ips2 (I PD) NT-21 PCl EXPRESS PHY e _ N
(1 PD) REFCLKP| NIO o, PCIE CLKIOOMFWP BLASE-NEAR=HA188: Ne: 3mm
96 41 F TPAN B8 [TpAON - |
o0 o RNC_EVD_TPAR £8 TPa0R NT-4 (1PU) T M@ TP FW643_TCK
oo o gy W BORTL_TPAN yep i NT-3 (1 PU)ToI[ 12 NC_FW643 1Dl . Ly
96 41 40 FW PORT1_TPA_P A5 ITPALP TEST CONTROLLER (1PY) TD@ML—:W PP3V3_FW FWPI 739 40 41
o@D NG EVE TPAN gy B3 fTeaon NT-1 (1 PU) e[ Mg TP _FW643_TMS
s NC_FV2_TPAP A3 |rpazp 1304 PHY - FW643_LDO
o6 a1 o NC FW_TPBN B9 |rpEON NT-2 (I PU) TRST*NL o,  FV643 TRST L R4165'| |‘R4166
0 a6 NC_FV_TPBP 9 |rpeop 10K 10K
% a1 0 EW PORT1_TPB N B6 Irpain ;Egv feiew
o o gD EMERILTEBP g liicag NT-10 (I1PD) vaep2 .o FV6A3 WAKEL oy 402 |2%02
n _PPVP_FW CPS “ S@WTPBZN FIXVEI 1! - TYPO I N SYMBOL REGCTL \REGCLT| D13 - FW543_REGCTL
“e rPE2P R NANAGENENT VAUX_DETECT| EL o FV643 VAUX_DETECT
R4160* @ EW_TPBI A B7_[TPBI ASO NT-12 (| PD) —_ VAUX_DI SABLE| D2 TP_FWs43_VAUX_ENABLE
200K w gy _FW P1_TPBILAS —_C [TPBI ASL NT- 13— (OD) CLKREQ L2 g FW CLKREQ PHY L D © 1RA164
LB ae NC FV@_TPBI AS £2 |rpe) As2 10K
g o ] how
2 FW43_RO Bll [Ro 5 SLF
FW643_TPCPS —»_B10 [TPCPS NT-16 (I PD) saraK @ TP_FW643_SCl FCLK
: a TP_FW643_SCl FDAI N
C4150 RA150 TP_FW543 NAND TREE KL [nanp TREE NT- OUT saF NT- 14N(Tl_lil;) i?ﬁn < T Everaao et L
s F\W643_REXT et : . F2 TP_FW643_SCl FMC
1|2 FW CLK24P576M XO 1,(‘&/2\/2 FW CLK24P576M XO R o F13 ko NOTE: N xx notes show NT-15 (IPD) samo P2 g, TP FWG43 SCIEMC
J CRI Tl CAL Vi FW Cl K24P576M X -3 NT-9 :
3 ~Y4150 -5
M 402 TP FW43 SE =~~~y M3Ise (I PD) . NiZ EV64
o N EEvTelin e R4161') ['R4170 TP _FV643_SM i3 Isv (1 PD) CONTROLLER NG o e B T
C4151 ™=, ok 12 TP FW643 MODE A o 2 lvooe A (I PD) NT-18
122P'2: Y Lpiew TP_FW643_CE L3 ce (1 PD)
1| : 02| |pi02 TP_FW43 FV620 L g DioJrveoot (1 PU) M SCELLANEQLS
2 | TP_FW643 JASI _EN o Dllas_en(1PD) NT-11
% o NC FW643 AVREG o, AL JAVREG CHI P RESET NT-5 PERST* LM g FWRESET L | ~muw
L TP_FW643_VBUF HL3 vBUE
FW643_PU RST L - K13JFwResET* (I PU) NT-8 11RS1K163
TP_FWs4 L J12 |ocrR CTL_V10 59%
R4‘-;]-762K1 Ji 4162 NCx 213 |ocr cri_viz (Reser ved) %gﬂé"
QK B 3UF Ss VREG VSS 2
Milgr\év 2 oK —
abt, X5k aa58gwlalmmga&ssagnn;:a%gwwg:&; 5 L
= = SYNC. VASTERCIZO0A MLE SYNC. DATE=03/ 267 200
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Page Not es

Power aliases required by this page:

3.3V FW FET

- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW LATEVG ACTI VE I(mex) = 1.7A (850) an 07,03 40,07 510%o"%e",%85"05% 3o PP3V3_ SO
- =PPVP_FW SUWNCDE (power passthru summation node) 1
" ; - - ag,47_42 10 37 53%%o"3s8;%5"5c% 3, PP3V3_SO R4281
Signal aliases required by this page: 4"13"7201 770760784 85750 %8578 2 U4201 100K
(NONE) C4201 : TPS22924 R4280 i,g’lﬁw
i i i : 1 csP 290 PPVIN FW FWPHY 1 2 ¥
BOM options provided by this page: - l;__ A2 AL PP3V3_FW FWPHY ; 5 40 a1 2
- FW.PORT_FAULT_PU Gt 2 Bz VN vaur([Br__ 7
402 CRI Tl CAL
10 20 FW PWR_EN 2 |on
™ oo
g
PP3V3_FW FWPHY
FWPLUG DET L, ., .05V FW FET <
R4277* 1R427‘5 78 71 a0 20 25 12913 6, EECPUVIT_SO
198 AYiTAN TPE£354 -
ié}zé’ 04210% e . &5 | L™ P1VO_RESET GATE
= B
: 3 CRI Tl CAL gg,\; > B2 MN  vout([eL R4283
A276 0 CRI TI CAL 10K, BT RESET L ami
DVB53DOUV 2 |on 536
SOT- 563 G\D i
4 - CRI TI CAL |6 08
O
b 14299
= EW CLKREQ L fomy 17 25 . |': DVB53D0UV
CRI TI CAL = { FW RESET_L .
261 B2
[ SSMENLSIEARE: | L .
o FW543 WAKE L 2le | — PP1V05_FW PGOODY FW RESET_L
é_ s[c¥s 7
5 FireWre Port Power Sw tch =
1
10 39 FW CLKREQ PHY L— % FW CLKREQ PHY L
T 81365
CRITI CAL 1. 5A- 24V &
260 720 PPLOV_FW 1 2 FW D 1 I|>-|Lz PPVP_FW o m
%94'_“(:)7 1812L.15024HF Vam;ﬁl&cEIﬁ/%‘tg 35" CRSO08- 1. 5A- 30V
8
r 55 71 70 60 67 66 50 0 7 « PPBUS_GBH sl . g PPBUS FWFRVBOST .~
il
6
'R4A260 C4260 1 hz l 5
RA262" 470K 020 L
16 T
LY FWPWR EN_L_DI V
402,
4
SOTVEE83
EVEVR EN TR /145 528383y IRADGY e e s g, PPCPUVIT SO
i} | ize2 B0k
R4261%1 a %‘?L\y 'R4275 1R4270 R4271
2402
1 18W 1K 330K 56K FWPLUG DET L o040
e Hiew Loy Hiow
FWPVR EN TRl _R e =ntL 2402 2402 2402 3CRI Tl CAL
FW DET_M RROR FW PLUG _DET s\ 4275
- o 94261 pj6 NOSTUFF BVEPVIS BN U b/ DESIPOWV
-5
Lat e- VG Protection 1D 262 SSMBNLSFEAPE | | 0(4)1216% 1 CRI TI CAL 2 ¢ CRI TI CAL L C4270 4
$9,28,90,95 24 21,74 7 H'B B H B b7 B () 5 2 [\ B2 s rxe 0, UF
a3 07,00 331 90080,80,85,00.01,74 72 PP3V3 SO . 2\ G BSS8402DW - 2 SOTS63 \ o/ N 1
72 71 70769 64 63 59 55 53 52 49 48 1 2
PLACE_NEAR=U4200. 1: 4mm S/ Gmvem 2[G™ st 402 4 1 X35
1 C4200 1
0. 1UF FW P1_TPBI AS_R FW DET_EM T
Tov - =
—‘IE 235 11R|21272 11R£1K273
—i|
= CRITICAL |6 %% %
A _ U4200 i Hhiow Hhiow
CE_NEAR=J4310. 4: 4mm |  TPDAS1394 A275 2402 5402
w0 11 s FW PORT1_TPA_P 8 lms P yawl3 TP FWLATEVG va M |: DVBSSDOUV
96 41 39 CHY FW PORT1_TPA N 7 Jp1- = enL4 EWPWR EN 40 20 [T FW PWR_EN 216 - PLACE_NEAR=C4360. 1: 4mm
oo oo FW PORT1 TPB P 6 lor ORITI CA“ VLJL SNC VASTERCKZ0A VB SYNC _DATE=03/26/200
= % : -
o0 o1 3oy FW PORTL_TPB N 2 oo 1RA201 s FireWre Port Power
%QOK n 1 i cn i =
Aew =
ﬂé‘z” d} Appl e I nc. I’W I
®
= NOTI CE OF PROPRI ETARY PROPERTY:
= o FW P1_TPBI AS e ERUETL LI IER IR MLSTEE |
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 42 OF 132

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

40 OF 103

2

1




8 7 6

Page Not es

Power aliases required by this page:
a1 40 30 7 _PP3V3 FW FWPHY
- =PPVP_FW PORT1
- =PP3V3_FW LATEVG R4382*
105n
2
- =GND_CHASSI S_FW PORT1 b5,
- =GND_CHASSI S_FWEM _R
- - - 39 41
Si | aliases required by this page: =
s grel quired by this pag FireWre PHY Config Straps S — D .
NOTE: This page is expected to contain VAKE_BASE=TRUE -
the necessary aliases to map the Configures PHY for: a1 30 FWPHY DS1 = FWPHY DS1 30 41
FireWre TPA/TPB pairs to their - 1-port Portable Power C ass (0) -
appropriate connectors and/or to 1
properly termi nate unused signals. - Port "1" Bilingual (1394B) R43180]K
%
BOM options provided by this page: M:EL%W
( NONE) 4552
NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is E
assumed that FireWre PHY page will
provide the appropriate constraints a3 _NC FWD_TPBI AS — NC FW_TPBI| ASvaKE BASE=TRUE 30 41
to apply to entire TPA/ TPB XNets. awes NC FW2_TPBI AS — NC FW_ TPBI ASvAKE BASESTRUE 6 30 41
96 a1 35 _NC_FW) _TPAN — NC FW)_TPAN VAKE BASE=TRUE 39 41 96
1394b i npl ementati on based on Apple e 4130 s _NC_FW)_TPAP — NC FW) TPAP MAKE_PASE=TRUE o 30 a1 96
FireWre Design Guide (FWDG 0.6, 5/14/03) U NC_FV@_TPAN = NC_FV2_TPAN ke BASE-TRE  + o0 o
s _NC FW2_TPAP E NC FW2_TPAP yakE BASE=TRUE 639 a1
96 a1 30 s _NC_FWD_TPBN — NC_FW_ TPBN MvAKE BASE=TRUE 639 41 96
- - 9 a1 30 s _.NC_FWD_TPBP = NC FW)_TPBP yake BASE=TRUE 639 41 96
Te rmn at I ON 2306 NC_FW2_TPBN E NC FW2_TPBN vakE BASE=TRUE 6 30 a1
. . 2306 NC FW2_TPBP = NC FW2_TPBP yake BASE=TRUE 639 a1
Pl ace close to FireWre PHY = -

i h h
03 FW P1_TPBI AS TI PHYs require 1luF even thoug

:
. 250
0

FWspec calls out 0.33uF
1C4360 )
1 0,,33UF ol
2 é’é\g X5R /_\ Cabl e Power
w075 PPVP_FW <~ [0 .. PPVP_FW CPS ke BASE=TRUE — PPVP_EW CPS  m CRI Tl CAL
T2 7 M N LI NE WDTI'-:%A;m L4310 )
= R43111 TO et 7' w1016 PPVP_FW FERR- 250- OHM Note: Trace PPVP_FWPORT1 nust handle up to 5A
470K L 1. 2__PPVP_FW PORT1 F
%lg% i s VU TAGE 33V 25
b5, 1 C4031 =
== 05
CPS EN L DIV 2 Eg
S e RAKE PORT 1
9%
360 36 1§§’ Bl LI NGUAL
15}4/ s 4922 CPS EN L
PLACE_NEAR=U4100. A5: 2mm % bgv PLACE_NEAR=U4100. B5: 2mm
06 a1 a0 30 FW PORT1_ TPA p— FW PG?Tl TPA P 56 40 41 06 6 CJRI41§ ]%L
= BASESTRUE —
o6 a1 a0 39 FW PORT1_TPA N = FW Pagér]&/%_u 39 40 a1 96 42 1300 1394B- M7
w0 EWPORTL_TPB_P = E TR 2 © %, . ., __PP3V3 FWFWPHY 2| G ,'j} BSS8402DW w11 10 9 EW PORT1_TPB_N L [gPe T |
v 41 0 3 EW PORT1_TPB — FWPORTL TPB N 4 40 a1 06 s / SoNa88 ESD_HOT=TRUE (EW PCRT1_BREE) 9 Groe | cUTPUT
SI GNAL_MODEL=EMPTY - - - 1 96 a1 40 30 EW PORT1_TPB_P 2 OTPB+ ?aéq _I
s _
PLACE_NEAR=U4100. B6: 4mm 1§a\§g§a Eﬁz3631 PLACE_NEAR=U4100. A6: 4mm ESD_HOT=TRUE P
N7l ysonc
] % = (GND_EW PORT1_VG) 6 e
%?5}4’ M:l 00 41 40 50 EW PORT1_TPA_N 2o b |1
2 ESD HOT=TRUE FW PORT1_AREF 5 Teacr | | NPUT
06 41 a0 30 FW PORT1_TPA P - [ 2 OTPA,, A;Eﬁi“ ) _,
FW PORT1_TPB C ESD_HOT=TRUE | o -
1!
ESD_HOT=TRUE :lzg
1 r
14364 R439%ﬁ1 03-311%—— PLACE_NEAR=J4310. 5: 3mm I 2 “e8
—— 220pF 4% gbw A = S 13
15 1
2 g"" thgvz 608- T L
1
1R,\4/|'319 AREF needs to be isolated fromall
local grounds per 1394b spec 514S0605

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 logic
ground for speed signaling and connection

SYNC MASTER=K18 M._B

TTILE

SYNC DATE=07//08/ 200
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ODD Power Contr ol

CRI TI CAL
Q4590
TPCP8102

23V1K-SM

PP5V_SW ODD R

102 87 73 71 70 69 55 53 48 42 23 8 7 6 PPSV. —omm
. ; DL RS BITES. B
1
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RAS96 1 CA595 ro—
ensure the drive is unpowered in S3/S5. 5%% — 9,,068UF
i 2 1% c4596
a1 A AR R T PROVE S0 402 R4595 |° S5V 5 IR
100K :
ODD PWR EN LS5V L 1 2 DD PWR SS 1]]2
R4597" AN ]
1004 Mo 1
s Q596 ol bt
25, SSVBNLBFEAPE | [ CRI TI CAL
1 R4598 3 I SNS CDD P o 00
0. o%g/ &0
st 1/ 2W
I 123%4’24 I SNS_ODD N o 5
00 7 72 59 42 20 7 PP1VE_SO
NO STUFF NO STUFF
L 'R4519 ['R4520
= 100K 100K
1/16W 1/16W
57 6 PP5VNSVV OD?JTH: .4% RDRV_8515 Al&mﬁigl% Q%ELF 25\‘/10:-2LF
AefsV) 49 48 34 32 30 20 26 35 17 ¢ [Ty SMBUS PCH CLK O s SATARDRVR A 12C SCL ..
1/ 150W
MECLF

402

SATA ODD Port At e A 26

49 48 34 32 30 28 26 25 17 SCHI) SMBUS PCH DATA 2 AAAL

iy
99 74 72 59 42 38 7 PPLV! 402 7 34 a2 59 72 74 99
RDRV_8515_A1&RDRV_8515_A2
| RA515
%
FL4520 110w
J4500 90-THV 100 e
CRITI CAL 55560.0168 CRI Tl CAL_ SMVeR T b
M ST- SM LF
i ; 3 4 o SATA b IRoD UELP 112 C4521 SATA ODD R2D C Py 17 o5 4 SATARDRVR A I 2C EN ., “Imﬂmﬁ,ﬁﬁisg“
70 O3 i SATA r2D'P | r— 0. 0LUF | 10%16v cerv 402 NO STUEF SA SD 4
un, 4102 a0 21 0% %%%%%5%5:% 91 PPBV3_ SO il 512 O s -t == 2 (Y'Y Y L 1112 C4520 o 4516 3
24%73"92"91%70%80°84°83° 5085 83"5% fo = 00 =2 SATA ODD R2D N 99 SATA_ODD_R2D UF_N | | SATA_ODD R2D C N 17 o3 59/0
8o ot PLACE_NEAR=J4500. 5: 4nm 0.01UF | 10%16v cerm 402 i1ew
w0l 5o w2 SATA QDD D2R UF N o5 i
R4590" EE] D EF! e 2 SATA ODD D2R UF P | -
335 2 O O 22 e CRITI CAiO Cu’:"ﬁ'ﬁioom
o 16 15 NN =
1§§V [16] 5 & % 3 4 SATA CDD PR C N 1112 C4526 SATA CDD D2R N gy 17 53 =
22 £ f— 0. 01UF | 10%16v cerv 202
51650617 1YY Y L2 o SATA ODD 2R C P 112 CA525 SATA ODD D2R Py 17 9
o (om—SMC_CDD DETECT 0. 01UF |l 10%16v cerv 402 R s
PLACE_NEAR=J4500. 11: 4nm Eﬁ&gﬁ é;épiss
I ndi cates disc presence 03 42 _SATA HDD D2R C @ _ MODEL=EMPTY SATA_HDD_D2R_BYPASS_P X ;' [ SATA_HDD D2R P 17 42 93
0.01UF Il 10%16V CERM 402
‘\ I ‘N H P &éi 1 °10PF SI GNAL_MODEL=EMPTY
S DD O r t . VPAS cer 02| ['5% 50V]g) GnaL_MODEL=EMPTY
PLACE_NEAR=L4500. 1: 3mm PLACE_NEAR=L4500. 2: 3mm 05 78 72 59 4 24 » PP1V5 BEACE-NEAREUA318: &: 3mm SI GNAL_MODEL=EMPTY| EXEATE0 FﬂﬁlsBéFﬁSS
1 C4A501 1CA502 CERM 402 | | 5% 50v 51.1 RN S5555
L 0. 1UF 1 0. 1UF CRI TI CAL 03 42 _SATA HDD D2R C N 2 AARL SATA HDD D2R BYPASS N 1 H 2 SATA HDD D2R N 17 42 o3
T 8% T2 8% R4599 NO STUEF |1 CA514 |t C4519 R S 1% S| GNAL_MODEL=EMPTY 0. 01UF !l 10%16v CERv 402
PPIVE SO 2 %\zém LCEST(I)SAL 2 jgggm 0.002 RA510,| o RABIT —-10F " -0 01UF =/ ke Lo - REY 245 SI GNAL_MODEL=EMPTY
—— low  —— io% 0z
3 - FERR- 70- OHM 4A 1’1 41’" w18 é giﬁsw 2 &en |2 S o0 12 _SATA HDD R2D UE N 2 1 ‘ SATA HDD ReD BYPASS N 1 I I L SAAHOROCN.
o , _ o 3
s PPSY S0 HDD FLT _ 1YYY L2 PRSY SO HODR_ 1 2 PP5V SO 678 23 42 4,50 55 o0 Vios o5 St GNAL_MCDEL=EMPTY b@%yﬁﬁ’é‘éﬁss 0. OlUFS SI GNAL_MODEL=EMPTY
X 0603 | 3 4 A s’ 0
%EXE?%W BHES: 3 PLACE NEAR=J4501. 1: 3mm @gEAEjsW BTES. i LSNS HOD P gy 51 00 ©|8| oM Ty _SATA HOD R2D WE P e 2\/\9\/\1 SATA 100 oD BYPASS P CADDA 1 H 2 SATA HDD R2D C P 17 4 o0
- | SNS HDD N = 50 10%16V CERM 402
gﬁﬁégm oy 57 L = S| GNAL_MODEL=EMPTY %,{:}%‘é" 0. 01UF S GNAL_ NODEL EVPTY
LS CA516. |- L O “€4518. SATA DD 02R P gy 11 e 0
CRI Tl CA o3 a2 SATA_HDD D2R C P 0. O1UF I I To% 16:; zg;ﬁ :;:;D D2R RORVIIN A TORN 50 SATA HDD D2R RDRV_OUT P | 0. 01UF |l 10%16v cerv 402
p— . 1 15 c4
A_I NP CRITICALA_OUTH| 517 2
Q—r589ig_gd1:020 1Y Y 2 s osatamdrRcnN  CA515.1 2 99 SATA HDD D2R RDRV|IN 2 [AINN A OUTN_14—=s L SATA HOD D2R N oy 27 42 03
| M1ow16v cerv 402 - - 0. 01UF |l 10%16v cerm 402
1] 2 PLACE_NEAR=J4501. 6: 4mm 0. 01UF 99| SATA HDD R2D RDRV OUT N4 | B cutN B INN_12 o9 SATA HDD R2D RDRV IN N
- - L CA513. - SATA HDD R2D C N
3 O O 4 - 99 s SATA HDD D2R UF P 99| SATA_HDD_R2D_RDRV_OUT_P _5 | g cutP B Inp 11 0 01UF | [ 1owtev G a0z ) 27 42 93
5 6 . R
oxe - 99 6 SATA HDD D2R UF N . SATARDRVR A EN 7 | en 99 \TA_HDD D RDRV_IN P 512
Nk o ot8 g TARDRVR A A N 17 A 1]]2 SATA HDD R2D C Py a7 4z o3
9 5 ol10 - o3 s SATA HDD R2D N — AUTCPW EN 0. 0LUF |l 10%16v cerm 402
o ] e - 03 6 SATA_HDD_R2D P FL4501 42 SATARDRVR_A_| 2C_EN 10 [y 2¢c EN A _sD_20 SATARDRVR A_A_SD e
13] 5 o114 90-Cr100MA SATARDRVR A | 2C ADDR 8 | | 2c_ADDR B SO 9 SATARDRVR A B SD w
15 16, o DAL
19
O O7—xNC 3 4 wosatarprpuEn CA511 .2 2 SS:I$DRVRDR,R 2 :ig 2& Ty Doy
5165035 — 0.01UF |l 1016V cerw 402 “ SbA_CTL SYNC MASTER=KZOA MLE SYNC_DATE=03/ 26/ 200
THRM
2Nt wowmiomoue CA5104) 2 B s 0 20 o5 " SATA Connectors
~
PLACE_NEAR=J4501. 12: 4mm 0.01UF |1 10%16v cerm 402 ) ool
— Trew 33850778
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON oz SATA REDRI VER d} Appl e I nc.
3
33850769 1 SATA 3GB/ S REDRI VER, LOW POVER w4510 CRI Tl CAL RDRV_8511 S
33850778 1 |SATA 3GB/ S REDRI VER, LOW PO/ER U4510 CRI TI CAL | RDRV_8515_Al T“HOE e O'IZCNP PR ETARY N'T;O'THEERTY:
i 33850848 1 [SATA 3GB/'S REDRIVER, LOW POAER w4510 CRITICAL | RDRV 8515 A2 1 HE POSLOSIR AGREES 10 THE FoLLom re N
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Port Power Sw tch Left USB Port A

CRI Tl CAL CEI TI ggl_
T%g?gm FERR- 220- OHM 2. 5A
103 03 75 o0 55 51 47 45 as 30 01 7 o _PPBV_S3 2 |y ool 7 PP5V _S3 RTUSB A ILIM . 1 2 . PP5V_S3 RTUSB A F
s PMSLPSAL » qomUSB_EXTA CC L Ol I Helhesksy B, g7gm"'" 4605 i 0002 NeESs 378
3 lena out2| 6 PP5V S3 RTUSB B_I LI.M PLACE_NEAR=J4600. 1: 8mnm SﬂngAL
0. 01yF
'R4690 s @m—USB _EXTB_OC L Sqoce+ M NERERR-W BFFES: 37 m % CRI TI CAL cerUSB
5 1K I VOLTAGE=SV B 2 S
54 90- OHMVi 100MA
fey [ uss Pwr EN @ TPAD 1 oriis — L b
2402 1| 0 CRITIL CAL CRITLCAL o USB2_EXTA_MUXED_N 4 3 weUBB2 LT1 N |
L 1 1 L — o
R I o $46951| [1c4696 C4617 |* .| 4616 — ED
C4692 1 o 28% T T2 389 1oUF - L T0oUF I0UE— “L_TOOUF s USB2_EXTA MUXED P _1(YYY L2 .USB2 LT1 P ) EDS
0. 471F égz 2 1 o BV 2 by 6.8V T2 2%&, ] DS
i( e —“93—1 BR POLY: TANL X TANE,, PLACE_NEAR=J4600. 2: 8mm
402 4 7 ;
=3 8

CRI Tl CAL
L4615
FERR- 220- OHM 2. 5A
o 1 2 . PP5V RTUSB_B_ F
0603 RECK! =375 m
1C4615 =
%Q%(’)lup PLACE_NEAR=J4610. 1: 8nm
T . g1t
USB/ SMC Debug Mux - 08
F—RT5—TH»NB7—4
SMC_DEBUG YES CEI4T %L %
49 a5 a7 as_as 23 2117 75 _PP3V42 G3H SI GNAL_MODEL=USB_MUX 90~ OHM 100MA i
74%68%8 5475 §o RLRALS 1,
SMC_ DEBUG YES RA650 o 55> USB_EXTB_N A (Y Y Y L2 | woUSB LT2 D
d 10K p— s USB_LT2 1P EDY
- o 4
Lé;;—— v i os 55 USB_EXTB P LML | o
a8 a7 5 6 ry—oMC_RX_ L 5 [me v+l L PLACE_NEAR=J4610. 2: 8nm 7
48 47 45 6 (OOT} SMC TX L 4 m u4650 v-1 2 2| 5| 3| 4 EQ
Pl 3USB102ZLE 6lveus EEEE
o 3T USB _EXTA P 7 o+ T(ﬁ\‘ L
= ms_USB_EXTA_N ol CRTICA 1%
8 JoE* SEL| 10 USB_DEBUGPRT EN L
@D SEL=0 Choose SMC T = R(:B\%(%%Z
7 SEL=1 Choose USB " SLP1210N6
CRI TI CAL
SMC_DEBUG NO = )
R4B51
NN Left USB Port B
% SMC_DEBUG_NO
MELF R4652
1 O 2
5%
1/16W
M- LF
402
SYNC VASTER=KL7 WFERRY SYNC_DATE=06/ 09/ 200

T

Ext ernal USB Connectors
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Port Power Sw tch LEFT USB PORT C

ENABLE TI ED LOW SO | NPUT PONER SOURCE MUST BE S3!'!!

CRI Tl CAL CEI4 T7I 2CA5L
%Jélsg(%%) FERR- 220- OHM 2. 5A
103 65 73 o6 55 51 47 45 43 30 01 7 o _PPBV_S3 2 ol 8 PP5V S3 RTUSB C ILIM . 1 2 . PP5V_S3 RTUSB C F
MSOP NENERR-VY BT FES: 378 tm 0603 N BrHEo; 375 m
3. Drbrhecko BTFED CAT725 1 A ey S 756
our2) 7 0. 0TuF PLACE_NEAR=J4720. 1: 8mm
s q@m—USB_EXTC OC L :51 oo cig;v\?Z R %,_ pm;%‘fime
EN* 8 402
QUT: 90- CHM 100MA j}
DLP11S
GN\D_TPAD = SYMVER- 1 L
i 9 CRI TI CAL 4 L3 20 sUSB_LUT3 N 4
C4780: |1 CAT81 47851 |ica7se — ED
% %—— - %&iﬂ 100, —— = T00UF 1YY YLz  w.USB T3 P EDS
2 2 09

&5 402 By Vo 2 BV, 4o

&ok £ 55Ny PLACE_NEAR=J4720. 2: 8mm ) d 4 4
O[Q O .:<7 )

1 6|VBUS 29273 p 8
D4720
= RCLAMP0502
USB c N SLP1210N6 1
@ 35@3 USB_EXTC P CRI Tl CAL

SYNC VASTER=K20A M._B SYNC DATE=03/26/ 200
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83 73 68 a7 45 a4 7 ¢ PP5V_S3 E i
55 51 5 44 43 33 31 7 & E%B

VCC
(379%@%3L@@
o w5 USB IR P 121p1 o/ D+ Po. 0L
g: s CBD DI PPERENTT AL_PATR= —USB IR N 13lp1. 1/ Po. 1[0 %
DTFFERENTIAL_PATREUSEZTR | R VREF FILTERS P12/ VREG I NTO/ PO, 2[B_s¢ NG
16 |p1. 3/ SSEL INT1/ PO. 3[4 o
N7 P1. 4/ SCLK I NT2/ PO. 4[3 e R4800
1 CA803 NOF™- EXNG 100
-©O P1. 5/ SMOSI TIQ0/ PO. 5 IR RX QUT RC ® 1 2 IR RX OQUT 6 45
& NOTS 1 <
2 isg NP1 6/SMso  Tior/po. 6l s ne %/:’f/ﬁ‘é’
402-1 NC g CR'OTVII (T:AL 402
NC: 1
| 58| ern sassosas o904
N3
NC 2 =
NC: THRML
PAD VSS
ACE | =, . 1: Bnm
AR
ACE” =, . 5:5mMm
R418005
4 o PP3V42 G3H LI DSW TCH R AN PP3V42_G3H §,753752152%,43 96 47 48 49 50
< W] v 17517686874
FF18- 671E @%AQD B- 3H FLIhEEs B0 2 wie R4B806
CRITICAL ~~ s PP5V S3 IR R LA PP5V_S3 673133 43 a4 45 47 51 55 68 73 83 103
N W H=0. mm T T6W ) 0.
O ; %&rd&%ﬁw'ﬁh—:‘d 35 mm NFS/L”F R4§8)7
O3 s SMC LID R Ul%VO\/\/\Igu SMC LID 447 54
oTs wie . R4808
o 5 s SYS LED ANODE R 1AAN2 SYS_LED ANODE .,
6 e AAYE
5%
[e; 21
IR RX OUT ¢ 45
51850692
14805 14806 |1C4807 |1C4808
—L 0 1UF - g 1UF~ ——0. 001UF— 0. 001UF
> 1 > 1 > 58 > 58
X7R- CERM X7R- CERM CERM CERM
402 402 402 402
Al = .1 5mm
ACE] = . 2:Bnm
AR

SYNC VASTER=K20A M._B SYNC DATE=03/ 26/ 200
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NOTE: Unused pins have "SMC _Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups. . _PP3V3 S5 AVREF SMC
40 a8 47 a5 a3 23 ;117 7 _PP3VA2 _GBH
74768268 575 S0
C4902 1 1C4903 |1 C4904 [1C4905 [1C4906
220F —— | == Q, TUF ——Q 1UF ——0 TUF ——0 1UF
Gl | P [l [E i
0
R449799 PLﬁgEAN . geﬁg%2’v&g%m = SMC VCL PLACE_NEAR=U4900. E1: 3nm{
AA 2 __PP3V3 AV
Y 3 3785 SM:.? CC g s % . 94/'9_9“7: 1
VOLTAGE=3. 3V i :
g 39501 i e s I
w4900 T AVCC VG VCL AVREF 4
2 EXCARD_PWR_EN P10 H8S2117 P60 = EN 7 0 R4909'| |'R4901
+ o _TP_SMC_RSTGATE L A3 P11 Loa HF Poil K12 g NG B4900  nd e = 10K 4 S 10K
o 72 27 25 ey ALL_SYS _PWRGD - A2 P12 (1 F 3 Po2l KIl g s NC LA HF YRl g\‘? %‘ilﬂgv
nOom—RSMRST PWRGD g BI3 P13 oM T P63l 112 g % NC (3 o 3) b > 5402
NCx—gm—D11 P14 P64l KIS g SMC_ADAPTER EN [OOT 10 47 7
18 PM RSVRST L e—C13 P15 P65[ J10  gu % NC oM T m; zi - e KBE WOE SMC_MD1 ame e
o 0T} CPU WP_VR _ON e—Cl2_[P16 P66 SMC _PROCHOT_3_3_L a7 56 43 47 5 [T SMC RESET_L | p— D3 RES* =
2 1 on—PM PWRBTN L D10 [P17 P67, SMC Bl L_BUTTON L o a7 65 . SMC XTAL a3 IxrAL
w5 T} NC ESTARLDO EN @=—D13 [P20 P70|_NIO g SMC_CPU | SENSE am = = _SMC_EXTAL A2 |EXTAL NV [ E3 g SMC_NM am s
NCx—em—ELL_[P21 P71 1 SMC_CPU_VSENSE 50
NCx—gm—D12 P22 P72 SMC_GPU_| SENSE st
NCx—gm—FL1L_|P23 P73l N1 g SMC_GPU_VSENSE am = _
» TP_SMC P24 o E13 [P2a P74 N_| SENSE s ETRSTIH2 g N%N%TTUF":SFT L ¢me =
NCx—gm—EL2 P25 P75 M3 g SMC_PBUS_VSENSE am Avss|_L9
w + _SMC_BMON_MUX_SEL F13 |poe P76l L SMC_BATT_| SENSE o L vss— 11R§K902 11R§K998 154903
NCx—em—E10 P27 P77 SMC_GFX_| SENSE 47 50 2% 2% 2%
v os o gy LPC_AD<O> P30 - SMC WAKE SOl _L . a3 XWQ00 JeF e e
04 88 48 17 6 LPC AD<1> P31 P81l B6 g % NC 2 % 1
94 88 48 17 5 LPC AD<2> P32 P82 PM_CLKRUN L 6 16 48
o4 85 48 17 5 LPC AD<3> P33 P83 LPC PVWRDWN_L o 1 48 = PLACE_NEAR=U4900. L3: 4rmm L
a1 00 43 17 o prmy—LPC_FRAME L - 18 P34 Peal Al SMC TX L 6 a3 a0 47 a0 =
2 SMC_LRESET_L - D8 [P35 P85|_BS  qgm SMC RX_L Q6 3 46 47 a8
=1 [y LPC_CLK33M SVC . o7 i PBE|_Ci _quug(OC) SVBUS SVC VGV SCL _cgmy o o1 o1 1o L GND_SMC AVSS v w0
48 17 5 LPC SERI P37 poo SMC ONCEE L e e
NCx—e ™ _|pao POl GB g SMC_BC ACK T 7 o5 66
es 27 _SMC _BATT ULP_L - A5 P41 P92| TP_SMC P92 6 a7
102 97 57 49 SMBUS _SMC_MGMT_SDA P42 P93| PM SLP_S3 L .
s @m—SMS_PVRDN AL |Pa3 PO4 PM SLP_S4 L 18 31 43 47 73 74
NCx—gp—C2 P44 P95 PM SLP_S5_L 10 47 NOTE: P94 and P95 are shorted, P95 could be spare.
NCxX—e» B2 |pas PO6l_F4_ gum SMC _CLK32K am
61 SMC GEX THROTTLE L P46 P97l _F1 SMBUS _SMC 0_S5_SDA 49 52 82
. SMC_SYS_KBDLED a7
1547 0 45 5 @ SMC TX_ L o+ o leso
1547 16 45 o pry—SMC_RX_L - F3 P51
82 52 AQEM&L@)_“_E‘_ P52
u4900
(DEBUG_SW 1) « _SMC_PAO - N3 [PAO H8S2117 PEO| KL ga  SMC CASE OPEN ~ m«
v @ SPI _DESCRI PTOR OVERRIDE L (QQ) - NI |PA1 LGA- HF PE1| J3 - SMC_TCK (TR 6 47 48
2715 6 M} PM SYSRST_L (O0) gu M3 _[PA2 (2 OF 3) PE2| K2 - SMC_TDI am e 7
s o USB_DEBUGPRT_EN L (O0) g M2 |PA3 oM T PE3|_J1 - SMC_TDO oo ¢ 47
47 30 28, M EVENT_A L PA4 PEAl K& g SMC TN ___~~ mqowas
@D MEM EVENT B L (QQ) o= 1 lpas PFO|_K5 * G3_POWERON L e Kid
oa@D—SYS ONEWRE  (O0) qup K3 PAS SMC_SYS_LED
PF1l_N5 — g OV OYS LED =~ ey
15 T} PM BATLOW L (Q0) - 12 |pA7 N s - SMC LI D am e
NCx—=gp—— B8 [PBO PF3L LS  gm—XNC
20 SMC_RUNTI ME_SCI_L PB1 PRl M e NG
2 5 D SMC_ODD DETECT - B9 |PB2 PF5[_N4 - TP_SMC PE5 a7
w220 SMC | G THROTTLE L PE3 PRO| L4 g NG
7 5 D SMC_EXCARD CP - C10 |pPB4 PF7|_M4 % NC
NCx—gm——B10 [PB5 L&) NG
. EXCARD L e f i )
2& GZXCAO\/E%;ENP L ALL z:g PGL | a7 NOTE: SMS Interrupt can be active high or |ow, renanme net accordingly.
SO A —— 5 P& SMBUS_SMC_BSA_ SDA 6 49 65 66 97 If SMS interrupt is not used, pull up to SMCrail.
53 SMC _FAN O_CTL - Gl1 |pco PG3|_K7 o= (QO0) SMBUS SMC BSA_ SCL CBD 5 9 65 o5 97
= @m—SMC_FAN 1_CTL - Gl3 |pc1 PGAl_K6 o= (CC) SMBUS SMC A S3_SDA oy 35 40 55 o7 —
w5 T} NC SMC FAN 2 CTL - E12 |pc2 PG5 SMBUS SMC A S3_SCL 6 33 48 55 97
P NC SMC FAN 3_CTL - H13 |pc3 PGB|_MZ o= (Q0) SMBUS _SMC B _SO_SDA D = 52 o7
53 SMC FAN O0_TACH - Gl0 _|Pca PG7|_L6 - (OC) SMBUS SMC B SO_SCL D 0 52 97
s SMC FAN 1_TACH - Gl2 |pcs PHO SMC PROCHOT .
a7 5 O NC SMC FAN 2 TACH - H11 |PC6 —L‘—@Fz SMC THRMIR! P
s oy NC_SMC_FAN_3_TACH - 213 |pc7 o -> oD
e 2 @=—XNC
s D SM5_X_AXI S - MO _|PDO PH3| NC ALS GAI N s a7
s D SM5_Y_AXI S - N9 |PD1 PH4|_B3 &=—x NC
s D> SM5_Z_AXI S - K10 |PD2 PH5L_C4 X NC
s1 a7 SMC_GPU_1V8_| SENSE PD3
e SMC_CPUVTT_I SENSE o1
s1 a7 SMC _1V5_S3_| SENSE PD5
50 47 SMC_GFEX_VSENSE PD6 SYNC VASTER=K1/ WEERRY SYNC DATE=06/ 09/ 200
s0 47 (TR SMC _CPU HI _| SENSE > L7 |pD7 TTTLE S'\/C
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SMC | G THROTTLE_L for MG systens. 8
Ot herwi se, TP/ NC okay (was | SENSE_CAL_EN) NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 49 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 46 G: 103

8 7 6 5 4 3 2 1




8

5

2

SMC Reset

w0 a7 a0 g5 g5 g5 g1y 5, PPBVA2_GBH

74766 65 54 51

SMC_MANUAL_RST_L

48 a7 as_as a3 23 21 17 7 o PP3VA2 G3H

6
74766 65 54 51 50 49

s >—SMS_TPAD RST L

sa a7 a0 5 Ty SMC_ONOFF L

47 46,25 43,2321 37,7 & PP3V42_ G3H

74766 65 54 51 50

PART NUMBER | ALTERNATE FOR| BOM OPTI ON

PART NUVBER

353S1381| 35351912

Intersil |1SL60002-33

SMC Cryst al
R5010

w SMC XTAL 1

Circuit

w _SMC_EXTAL

SMC AVREF Supply

System (Sl eep) LED Circuit

% & PP5V_S3

24 8y
53 73

R5031' |'R5030

SYS LED ILIM

SYS LED L_VDI V

SYS LED L

Iyl

1 Q,—ﬁ—|cm

5 [T SMC _SYS LED

e L o i SMC FSB to 3.3V Level Shiftin
/" Brownout Detect wao NC SMC FAN 2 TACH NCSI\/C FAN 2 TACH .04 ) 9
s NC SMC FAN 3 CTL — NC “SMC FAN 3 CTL ... 15, 43,93,40,07 08 SRR ) PPGVE_SO
= BASESTRUE —
wao NC SMC FAN 3 TACH NCSI\/C FAN 3_TACH .04
1
R5061 'R5060
']R5000 10K
1K w10 o _NC ESTARLDO EN — NC ESTARLDO EN o0 ar °‘isw
Yo = WARE_BASE= 62" TO sMC
%_ZL}Q’ wao NC ALS GAIN — NCALS GAIN o a0 a7 2
5 = WRKE BASESTRUE
outls SMC RESET L 1+ _TP_SMC RSTGATE L — TP SMC RSIGATE L ..., ¢ SMC PROCHOT 3 3 L omy s
[Ty © 4 48 66 — MAKE_BASE=TROE
2
6
o 05 07 o0 SNC BC ACOK — SMC BC ACK 46 47 65 60 5 060
w0 7 . _SMC_BMON_MUX_SEL — SMC_BMON MUX_SEL 16 47 50 . DVB53D0UV
o a7 .6 _SMC_BATT_ULP_L — SMC BATT ULP L 16 47 05 CPU PROCHOT_BUF __2|G !':
46 25 20 1 G THI E_L — C TH LE L 2025 46 47
= o TO CPU R5
oo RNBNT L = SME_INT_L i s o oqmry CPU PROCHOT L, 13,3%2 cpy procHOT L R s/F~ QSDNBOSE&W >
032 ,.DbJ3 SOT- 563 1
SSNBngEAPE l; w0 o7 1o _SMC_GEX_VSENSE — SMC_GEX VSENSE B o7 5 Vg
SOT563 = o SMC CPU HI_ISENSE  — SMC CPU HI_ISENSE s 2
sle%—s sia74s SMC CPUVTIT ISENSE ~ — SMC CPUVIT ISENSE 4 s s > | Sorse 1
4 saras SMC 1V5_S3 ISENSE  — SMC 1V5 S3 I SENSE 4 u s _'m
< w0 47 12 _SMC_GEX_| SENSE — SNMC_GEX | SENSE g s 76
s SMC GPU 1VB I SENSE  — SMC GPU 1V8 | SENSE 4 4 o 1 am e
1 _TP_SNC_P24 — P24 o o 20 10 oo PM THRMIRI P_L
— NAKE_ B/
0o _TP_SMC P92 — TP SMC P92 o a0 a7 b
— MAKE_BASESTRUE —
w1 _TP_SMC PF5 — TP SMC PF5 g o
= WARE BASESTRIE 563
SMC_EXCARD & -
R5095 s Vg
PE3ve _So AVREE SMC .« it 1o SMC_EXCARD_OC L WA 2 EXCARD OC L ame o SMC_THRMIRI P am
VOLTAGES3. 3V mm 53/8 =
WP
1 C502 hok
—L 0. 01UF
S 180
G65M
SMC G3Hot 32kHz Oscil |l at or w17 w0 g g 5, PPOVA2_GBH
To support tinmed wake-up events in G3Hot R5070 10K
54 a7 a6 6 _OMC_ONOFF_L 1
GND_SMC_AVSS e SV BOCENES « G3_PONERON L 10K 1/\/\/\/ 5U% I T6W M—-Ll—4
—y . % 07
VOLTAGE=0V 48 47 464543 23 21 177 & FERR- 120- OHW 0. 2A ot a6 49 —‘g J;% 11000KK L 2 o = ¢ p—
74%68%68%4" 5150 N PP3VA2 H CLK E 48 46 43 6 R LANN, .
0603 & - S'\/C (BC YES VE 48 45 43 6 ...‘5 J74 100K 1 2 5% 17 T6W M- LF 402
CEO_ 5 SNC OSC S 65 a6 _SYS_ONEW RE NO STUFFE 5075 2.0K 1 5 5% 17 I6W WF-LF 402
48 46 6 10K 1 ° -
lﬁ\f / 45 45 6 5078 1OK 1/\/\/\/2 5% 17 T6W M- LF 402
gg %EQM w6 6 5079 1OK 1 2 5% 17 T6W M- LF 402
CRI Tl CAL 45 a0 6 o080 10K LAAA, 3 §
12 o a5 6 Bl L_BUTTON L o081 10K LAANZ 5% T7T6W M- TF 402
s = oo a7 a6 BC ACOK 5087 470K 1 5> 5% 17 I6W MF-LF 402
U5010 NO STUFF i a0 5093 10K 1,2 5% -
o2 08K 8 5.0 R5011 o 47 16 BATT_ULP_L 5096 100K 1 2 5% U TGWW-LF 402
1 [vio OM Ty SMC CLK32K R 1 2 SMC CLK32K R5091 g -
Y . 100K 2
NCx2—|NCo NCAL 85 NC Mf_l/\év ° AN 5% 17 I6W M- LF 402
NGx3_|NCt NCS|_95¢ NG 402 SMC_EXCARD NOT
NCxd—NC2 NCBL_19 NG a0 EXCARD oc L R5092 100K1
NOXENG - NCTHIRNG 0 ’
] 6 7 45 16 ADAPTER EN R5085 10K i 2
w© sm OASE O:,EN Rsl i86 1OK 1 vV V2 5% 17 T6W M- LF 402
/\/\/\/ 5% 17 T6W M+ CF 402
= 16 24 R5088 10K
o R5012 o 50 SM_BEXCARD CP 5000 1/\/\/\/ 5% 17 I6W MF- LF 402
PM _CLK32K_SUSCLK 5 o= w1 PM SLP_S5_L 00 100K 1 2
R \ e rs a0 e e PMSLPSATL 5094 100K 1WA 5% -
51/g¥v /\/\/\/ 5% 17 T6W M+ CF 402
hos =
CPU PM_EXTTS_L / NEM_EVEN I L Level Shifti ng 15,07,43 40,37 2 1912%8%:8%:0°%4 1 PP3V3 SO
 MEM EVENT_B_L R5089 10K 1
R5044 ’ )
1.0, 2 PM EXT_TS_L<1> o 0
5%
oo oA PR3V SO Al
PM EXT_TS_L<0> o 10 o
TO CPU
C(:;IOT?igA - e LA LA - PR3V3 S0 9POWX- G SYNC _VASTER=KL/ REF SYNC DATE=06/ 17/ 200
DVB54D0LV Debug Power "Buttons"
SMC Support
SMC_ONOFF_ L
FROM DI MVB oM T Appl e Inc.
17w 50 28 R5016 o
47 46 30 26 i bo§ NOTI CE OF PROPRI ETARY PROPERTY:
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101 09
49,47 42 49 37 34 30 28 27

°5:%5:% 5% PP3V3_ Q0
3%80°%s°s 82

LPC+SPI Connect or

CRI TI CAL
L
1
55909- 0374
M ST- SM
o 47 0 s o goggrey ] g, -DESVAZ_CG3H =02
102 57 73 71 70 69 5t 5y s 25 s o PPEV_SO | )
o 0l2 | LPC CLK33M LPCPLUS (o v o
04 88 45 17 oCHY LPC AD<0> 3lo o 4 LPC AD<2> CED) © 17 4 88 o4
s o8 40 17 oy LPC_AD<I> L5 oo LPC_AD<3> B>+ 17 40 00 08
oy SPI_ALT_MOSI - clo ol o] SPIROM USE MB o o
e oy SPL_ALT_M SO o ool |e | SPL AT CLK .
a1 00 46 17 o (ry—LPC_ERANE_L w200 g | SPI_ALT CS_ L am: «
we 10 5 oo PM _CLKRUN L Pl BEET DTS LPC_SERI RO )=
w7 1 coom_SMC_TMVB o 0ol Ter | LPC PWRDWN L e o
s o0 27 o [y LPCPLUS RESET_L 2[00l e | SMC TD D ¢ s
47 45+ oy _SMC_TDO ol 2o ol |e | SMCTCK XD « 5
v s SMC_TRST_L -2 20 |o | SMC RESET L o 0 a7 o0
[maos - 0 O - oD
w0 ooy _SMC_MDL o 2l0ol® e | SVC M o«
47042 (o _SMC_TX_L < ool e [ SMCRXL QP
29] 5 4 30 - LPCPLUS GPI O @m s
33 M\ 34
N4
516S0573

SPI Bus Series Term nati on

SPI _ALT_M SO 4

SPI _ALT_MOSI ¢ 4

mm

SPI_ALT CLK 44
SPI_ALT CS L 64
LPCPLUS | LPCPLUS LPCPLUS
‘R5128 [*R5127 ‘R5125 A o .
2 7 ” A A £
g?%lew AT A —| = - 11°Bm
MF-LF MF-LF
2402 2402
PLACE_NEAR=U1800. AV3: 5rm R5110 120
s o SPI_CSO R L 1,\}‘§\/ZMSPI cso_L 4N 2 SPI_MB CS L ron
5% 13/ PLACE_NEAR=R5125. 2: 5mm
PLACE_NEAR=U1800. BA2: 5rm R511]1 1 465\'4\/ 65\'4\/
o 17 T SPI_CLK R 1 2 e SPI _CLK SPI_MB CLK oo S0
5% PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=U1800. AY1: 5rm R5112 ME&W R5122
w v > SPL_MOSI_R 1753 2 o SPI_MOSI AR 2 SPI_MB MBI g
Mfﬁé’w M:Sl/ \ PLACE_NEAR=R5127. 2: 5mm
hos" R51]523 hos"

1 2

o 17 qom—SPL_M SO

5% . PLACE_NEAR=U6100. 2: 5nm

L

SMBUS PCH DATA g ir 26 26 20 50 52 50 42 9 o8

SMBUS PCH CLK

(I 5,17 25 26 28 30 32 34 42 49 64
Sa

EFI _DEBUG| EFI _DEBUG
1(I)?5101 10RSlO3
LAY LAY g EFl _DEBUG
SLF SLF cC 1
2 2 U5101 -
o e
El CRI TI CAL sa 6
7
Ve E0/ NooL L s Ne
STUFFA NO STUFF vss
'R5102 ['R5104 1
5%

Wite: OXAC OxAE
Read: OxAD OxAF

SPL_MB_M SO e

EFl Debug ROM

mm
mm

SYNC MASTER=T22 M.B SYNC

DATE=03/ 30/ 200

T L

LPC+SPI Debug Connect or
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PCH SMBus

15 47 42 a0 37 31%30730%%,%86"%:%% 3 PP3V3_ SO
0785783 52 40

7477372 71770 69 64 63 5

Qe s

| bex Peak-M

u1800
( MASTER)

# . SMBUS PCH CLK
38 ° VARE_BASE=TROE

B 2808

¢ % . SMBUS PCH DATA
0 28 VARE_BASE=TRUE

(Wite: 0x98 Read: 0x99)
% 1 4, SMBUS PCH ALK =

3 %2 12 ¢ SMBUS_PCH DATA

43 33 32 30

an

VRef DACs
U2900

48 a7 a as_as 23 21 17 7 s PP3V4A2 G3H
74%68765 54 51 S0

SMC "Battery A" SMBus Connecti ons

7 6 5 4
"0" Connecti ons SMC "0" SMBus Connecti ons
L PRIV S0
|1 |1
R5200) [B6201[ S0 DI A Swo Resgy] [Regsi
% % J2900 " 5o %
Miﬁ‘{vg z%gﬁ‘év (Wite: OxAO Read: OxAl) (NL;J:‘SgTOEOR) M:ibgvz z%gﬁ‘év (Wito
= SMBUS PCH CLK =
= SMBUS _PCH DATA —

GPU Temp (Ext)

EMC1414: U5550
0x98 Read: 0x99)

SMBUS _SMC O0_S5_SCL

SMBUS _SMC O_S5_SDA o5 49 g SBSNBUS SMC BSA SDA — SMBUS Sh/{CLEBSA SDA
ves— . — NAKE_BASE=

R5280'| |'R5281
Sme 2. OOK 20. oK
U4900 M:l%\ﬁ% %"mw
( MASTER) b5, ] ,462"
o 393, SMBUS SVC BSA SCL — SMBUS SMC BSA SCL _
= — WAKE_BASES

Battery Charger

| SL6258 - U7000
(Wite:

0x12 Read: 0x13)

6 48 a9
85766 o7

6 48 a9
85766 o7

SO- DI WM " B"
J3100

— SMBUS PCH CLK

— SMBUS PCH DATA

(Wite: 0x30 Read: 0x31)
% 1, SMBUS PCH ALK
% % 1 « SMBUS _PCH DATA

42 34 32 30

Mar gi n Contr ol
U2901

(Wite: OxA4 Read: OxAS5)

CK505 (d ock)
U2700

SMBUS PCH CLK

SMBUS_PCH DATA

2% % 13 o SMBUS PCH CLK
% 5 13 o SMBUS_PCH_DATA

EFlI Debug Seri al
Us101

(M B R4S

(Wite:

GPU Tenmp (Int)

Gr216: U000
OX9E Read: O0x9F)

—  SMBUS SMC 0 S5 SO %
_  SNMBUS SMC 0 S5_SDA
4

Battery Manager - (Wite: Ox16 Read: 0x17)
Battery LED Driver - (Wite: O0x36 Read: 0x37)
Battery Tenp - (Wite: 0x90 Read: 0x91)

Battery

J6955
(See Tabl e)

6 48 a9
85766 o7

6 48 a9
85766 o7

(Wite: OxD2 Read: 0xD3)

50 51 50 3 55 50 9.3z, 30 0 10 1 5 PPBV3 S3

163102788 74

SMC "A" SMBus Connecti ons

NOTE: SMC RMI bus renmins powered and may be active in S3 state

ExpressCard Sl

J3500
(Address via ARP)

SMBUS PCH CLK

SMBUS_PCH DATA

XDP Connectors
J2600 & J2650

SMC

U4900
( MASTER)

MBUS SMC A S3_SCL SVBUS _SII\F/EEA S3_Sscl

SMC " Managenent "

20 50 74 70 72 5m 150 38 31 7 3 PP3VB_SB

SMBus Connecti ons

The bus fornmerly known as "Battery B"

R5270* IR5271
1Ke 21K
1/ 16W 16W
“’%b%z zﬁfé'z” (Wite:

SMC_A _S3_S

Trackpad

1 1
SMVC RS‘% 970K 4Ro-572'<91
U4900 i AT
( MASTER) L2t

0x90 Read: 0x91)
— SMBUS SMC A S3_SCL
— SMBUS SMC A _S3_SDA

(Wite:

Sensor ADC A
U5930

SMBUS_SMC MGMI'_ SCL
SMBUS_SMC MGMI'_ SDA

0x10 Read: 0x11)

102
48" a9
o7

102
48" a9
o7

M key

uU6800

( MASTER) (Wite: 0x72 Read: 0x73)
5 SMBUS PCH CLK — — SMBUS PCH CLK
; SMBUS PCH DATA — SMBUS PCH DATA
& . . R
mn n H
HOD Re-driver Control SMC "B" SMBus Connections
ite: Oxo4 Mead: " gt 5 PPSVS SO
(Wite: 0x94 Read: 0x95) i
= SMBUS_PCH CLK gz,izzgjzs 5
_ SMBUS PCH DATA 5% | SMC R5260! CPU Tenp
= gt 47K
L U4900 HYRLY EMC1414: US570
( MASTER) 402, (Wite: 0x98 Read: 0x99)

(Wite:

ALS
J3401

0x72 Read: O0x73)

(Wite:

Sensor ADC B
uc210

SMBUS_SMC MGMI'_ SCL
SMBUS_SMC MGMI'_ SDA

0x32 Read: 0x33)

102
48" a9
o7

102
48" a9
o7

a0z 52 a0 4 SVBUS SMC B SO SCL 22738 SMBUS _SII\F/EEB S0_Sscl

o7
9

PCH " SM.i nk 0"

45,47 42 a0 37 34°30%30°%;°%: %% §'s PP3V3_SO

Connecti ons

124 SMBUS SMC B SO_SDA % SVBUS SMC B SO_S

74"73772"71770 69 6463 59 85" 53 52 49

1 1
| bex Peak-M R58212%0|§ gf_)ZzKll
U1800 4 0
( MASTER) ibg/z 2%;5}4/
w SM._PCH O CLK

— =TROE
a7 SML_PCH O DATA
MARE_BASE=TRUE

PCH " SM.i nk 1"

45,47 42 a0 37 34°30%30°%;°%: %% §'s PP3V3_SO

Connecti ons

SMBUS _SMC B SO_SCL
— SMBUS SMC B SO SDA

NO STUFF NO STUFF
- R5220* IR5221
| bex Peak-M 52K BoK R5223
u1800 M;%g‘?% iglﬂév o) SYNC _VASTER=KL7 VFERRY SYNC_DATE=05/ 207 200
(Wite: Ox90 Read: 0x91) 402, 2402 116w T -
SM.PCH 1 GLK A K17 SMBus Connecti ons
¥ RRKEBASESTRUE NV
PCH 1 DATA 1 2
o SN DCH le Inc.
kot . Rg/%% d}@ App
] ] 16w NOTI CE OF PROPRI ETARY PROPERTY:
SM_| nk l IS SI ave port t (o] 402 EHEDLQI\EFOX'\RYMTLO\‘ %A&ERPEEEE%STEHE”\C
access PCH & CPU vi a PECI . T o WAL NTAUN TH & DICVENT | N GONE! DENCGE 52 OF 132
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7

4

2

69 15 12 7 6 _PPVCORE SO CPU ::“55309 3515330K9 %315
1 6 & 2 CPUVSENSE | N A 2 SMC_CPU_ VSENSE oD & FD?&BBZCG PLACE_NEAR=U4900. N12: 10mm
0-6 —
Place short near ULOOO center T 1 C5309 63 7170 68 67 65 50 a0 6 7 g _PPBUS G3H el o8
. Z=o22F & s p\:  ppg W VSENSE o > CHGR_AMON : 2 SMC DCI N | SENSE =D
% W N_LI\EW DTFEQ. 20 mm 1%
2 y5R PLACE_NEAR=U4900. ML1: 10mm M N_NECK_W DTH=0. 20 nm 1/16W
. R5315° S e R5385'| PLACE_NEAR=U4900. ML3: 10mm “ios” * C5380
D AV o a1 50 61 100K s > 7R - T — go-;,nfzu': PLACE_NEAR=U4900. N12: 10mm
116w 116w )
. M- LF LR N _ 402
GPU Vol tage Sense / Filter 0z, w2,| Rhevenin = 4504 ohms GND SMC AVSS 4647 501
PLACE_NEAR=U4900. N11: 10mm PBUSVSENS EN DI V SMC _PBUS VSENSE oo
w5 75 76 _PPVOORE GPU XVE359 R5359 ]
] 5 &z cPUVSENSE IN AR, SMC_GPU VSENSE oD R5316 1 05385
Pl ace short near UB0O0O center yiow 110w — 1230.%22UF PLACE _NEAR=U4900. ML3: 10mm
WL 1 C5359 A 2 &3
02 —— 9, 22LF 402 s
L% PBUSVSENS EN L OB SMC AVSS  agar w0 o
402 PLACE_NEAR=U4900. N11: 10mm
GND SMC AVSS 44 47 50 1 CPU VCore Hi gh Side Current Sensor
; 46 47 40 45 43 33 21177 o _PP3VA2 G3H
GFX Vol tage Sense / Filter v Sip 3 L R e
PLACE_NEAR=U4900. K9: 10mm S - 1.C5388
s PPV £ SO GEX X\/\Bﬁ%gg R—5399 Enabl es PBUS VSense divi der when high. -+ ?o'%lu':
1 2 GEXVSENSE I N RSy SMC_GEX_VSENSE g s o o o
PLACEMENT_NOTE=PI ace near U1000 1% o 7 6 qom—PPBUS _CPU | WP_| SNS vz
H:lﬁ\év 1 C5399 = PLACE_NEAR=U4900. L7: 10mm
02 L g 22UF oM T Us388 R5335
T, 8% PLACE NEAR-UA900. K9: 10 R5388 "% = ISNS CPUN 4| I %2013 6 LA O3K, CPU HI I SENSE,
35 — = - K9 10mm 0001 out . - 16 a7
Vige ¥ D
GND_SMC_AVSS .5 47 50 1 ws w
v 1285 2| el SNS CPUP 4w REFL GAIN: 50X Mor” : ?52%%5
03 71 70 68 67 56 50 40 0 7,0 rEY-PPBUS GgH an , && PLACE_NEAR=W900. L7: 10mm
‘B300" | C3or | G307 1 Ca303 L' G30a | G308 |1 Gl06 ) o0 sic vss
S IO8U SoTO0U Zoedlet Z_6BUPT Z-edle Z_gBUrT Z-edlr o
. . . 2 18¥r 2 1% 2 By tan |2 BT By tant |2 %*al/ﬂv- ANt |2 l0\7“\(- TANT =
BMON Current Sense - Entire circuit nust be near SMC (U4900) o o CASE- e CASE'LDE'SM | CASE'DZE'SM | CASE'DZE'SM | CASE D2E- sM
4 47 a0 45 43 33 21117 o _PP3VA2 G3H _L
119686867 s 58 %o ol 3 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
5 ENG 2 e J_l Cf)13w6:9 102S0858 1 RES, 1/ 2W 1% 0. 010 OHM SMD R5388
VON_ ()%
INC7SB3157P6XG
15318 BMON_| NA_OUT ller SC70 sul6  sMmC MUX_SEL 2%&@. CPU VCo d Sid il
g TuF am e e re Load Side Current Sense / Filter
B ?8\!; « BMON_ENG L sis1s0a090 95 34039200 20 175 o PP3V3_S3
REGULATCR S| DE: 53 = 2| oo vod 5 . 1 5354
P5321% R5391 PLACE_NEAR=U4900. N13: 10nm T oI
NA2 BMON_AMUX_OUT ; BA CAL
"o @ HR SO RP BN SCT0 ouT 8 o BMON 517 : T B EN1:;151/3KZ T * R5350 E.E%E.?ma =
% 6. 65K 4
0 oo p—CHER CSO R N AN ReFL . R5371 el 1C5390 o o0 12 rmy—OPULVP_| MON 4 2 CPULSENS b e N0 scros = R5353 pLACE_NEAR=U4900. N10: 5mm
BMPP 100K —— 0, 022UF W e NG CPUVOCRE | UT ARRS SNp CPU I SENSE oo -
LOAD SI DE: G\D E/g)lﬁ'\év 2 BY, or by . v w0
1 1 vow
~ 2 AL 6> 02 R5351 9 Rt 1 C5353
PLACE_NEAR=U4900. N13: 10mm 1 AWK cpUISENS N in 3x 05 22F
. . LY b Gain: 3 %
Monitors battery di scharge 40 T 1 ? %1’ PLACE_NEAR=U4900. N10: 5mm
current frombattery to PBUS GAIN. 100X = ey R6352 QD SV AVSS 4o 47 50 5t
= € A 2
= GND_SMC_AVSS 4 47 50 s 1% i
| '\1A214 h i f 100V/ Vv :’%2? SIESLSN?_JBFEWTV
as gain o =357
U5303 only senses current up to 6.6A 470PF
1|2
1|0|% S| GNAL_MODEL=EMPTY
50V
Go3"
GFX/ AXG Currént Sense
5051 50 49 20 35 30,33 32,31 20 177 o PP3V3_S3
PCH VCore Current Sense 15344
—— 0. 1UF
e
510035519 @ __PP3V3_S5 R5342 FEIQEInCAI 2 B
08'84773%73 7% 88 DEBUG_ADC 8765 OPA333DCKGA 402 PLACE_NEAR=W4900. L12: 10mm
1'C5320 o m_GEXI WP_CS R P SR waxisns RPN A3 L R5379
0. 1UF %
= % 1w VA L GEXIMP ISNS [QUT 14 5%K:  SMC Gx | SENSE o
CEPm 603 1%
) s, v I
RlealbGE: - PCH VCore Current Sense Filter R5341 g GAIN: 150X Moz 15379
= 6. 65
v+ = PLACE_NEAR=UC210. 23: 10nm 5 70 GEXI MVP CS R N 1,\/\/\/"2 w GEX I SNS R N 0. 22UF
uUs5305 DE DC [RaD> Y PLACE_NEAR=U4900. L12: 10nmT> 2%,
NA2 1/10W i X5R
oo ry—NC | SNS_P1VO5SOPCH |iN- ! 507010(1)1' 6 PCHCORE | QUT 1 438K, ) ADC2 CHL - Ve LF si eﬁm,musm\r R
1% DEBUG_ADC o NO STUFF 1R5340 513M43
= ¢ NG | SNSP1VO5SOPCH iR ReF 1 e L 5370 C5340 1 RS LAAA 2 -
IN 200X o 0. 22UF 470PE —— it 1%
GAIN: 2% iV it W Mo STUFE SYNC NASTER=RL7 REE SYNC_DATE=06/ 177 200
GN\ND 6.3V CERM 7
~ * %5 PLACE_NEAR=UC210. 23: 10mm 402 22 0% s gL et “enery LS .
| - - sow el pos oo 2343 Current & Vol tage Sensin
3 = 1]]2 TR NG NOVEET b
] = ]
- g d}® Appl e I nc. Iugu -
G
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CPU Vol tage Sense / Filter

PLACE_NEAR=U4900. ML1: 10nm

PBUS Vol t age Sense & Filter

DCIN Current Sense Filter

2

1




7

84 74

D

73 68

99 86 84 74 73 72 58 5150 49 35 31 7 & .

PP5V_S3
bs 47 45 44 43 33 31 7 6 (OOT}

PP5V_S3 Current Sense

PP3V3_S5

DEBUG_ADC
C5403

I*

GPU VCore Current Sense and GPU 1.8V Current

PP5V_S3 Current Sense Filter

PLACE_NEAR=UC210. 1: 5nm

10%

50V S| GNAL_MODEL=EMPTY
RM

402

dual

package opanp U5410

PP3V3_S5 Current Sense GPU VCore Current Sense
o 0r e 05 0o gy g, —PESVAZ_GBH DEBUG ADC R5406 &Bl Tl CAL GPU VCore Current Sense Filter
1.C540T
2. 87K o:A2333 PLACE_NEAR=U4900. L10: 10mm
lj)gvluF 5 D> GEXI WP6_ | MON 2 s GPUI SENS P 8 DEN R5411
CRI Tl CAL —J? com PP3V3_S5 Current Sense Filter bgég 7 GPUVCCRE 1 OUT s 4‘::“2 SMC GPU | SENSE o
DEBUG ARC 7 L PLACE_NEAR=UC210. 24: 5mm R5410 W 1 C5408
P i
73 72 58 51 50 40 35 31 7.0 @OM—PP3V3_S5 U5405 DEEE’U?O_é‘-\DC 1 AYK 5 L GPUISENS N | Gain 1. ax f— go-;éw: PLACE_NEAR=U4900. L10: 10nm
2
Iglé72;4g;r 6 3V3 S5 1OUT 1 ANN,  apo ae - e bt
e DEBUG ADC = Moz 5412 G\D SMC AVSS 45 47 50 51
£ -t & Low
D PP3V3_S5 | SNS R | QD ) gé;/n
~ Gain: 100x 2 e PLACE_NEAR=UC210. 24: 5mm 6w s e veoeL—pvery
' oy
4 = A70PF
= 1]]2

Sense share

CPUVTT 1.05V Current

Sense

PLACE_NEAR=U4900. MB: 10mm

CPUVTTSO_ | MON

R5g99
1 Alls,\ﬂ/s: 2 SMC_CPUVTT_| SENSE@ 16 a7
M LF 1 499
402 ——0. 022UF
- 18% PLACE_NEAR=U4900. Md: 10nm
2 GERM XSGR
GND_SMC_AVSS 46 47 50 51

GPU 1.8V Current Sense
ADC
298 PP3V3_S5
6 v esion l4 53K  Ap G 99 66 54 74 73 72 55 51 50 49 35 91 7 3 _
C 1.C5410
1 i EW 0. 1UF
0 3 ~ i
- o>—PP5V_S3 I SNS R i 50x ?
I 3 PLACE_NEAR=UC210. 1: Smm o+ mm_PPLVB_SOGPU_I SNS_R CRI Tll%% GPU 1.8V Current Sense Filter
%5391}(5 o OPA2333 7 PLACE_NEARLI900. L8: 10mm
= R5413 13 1 SNS P1VBGPU P 1 ANA,2 LGNS _PIVBGPU R R |, “Ro418
0. 001 1/110/5‘” *\ 11VB SOGPU I QUT 1 AR, SNC GPU_1V8_| SENSE 1o a7
w 2| V- 1%
1286 3 R5414 f02 i, yiew L CBa11
oI SNS P1VBGPU N 13 %5 4 | SNS| PIVBGPY, R N o o 0,22F  PLACE_NEAR=U4900. L8: 10mm
778 77 76 7 6 qom—PPLVB_SOGPU_ | SNS | s Gain: 324x s
M- LF 402
NoAO;TUFF GN\D_SMC AVSS 46 47 50 51
1 —
1.5V S3 Current Sense C5400 1 R5416 R5417
47@5‘\%’:: 0% 1 IM L siava weoeL-eny
s 50 50 40 56 38 34 33,92,31,20,47,1 8, PP3V3_S3 cERY 2 L 402" % NO STUFF
L 5440 sow ooy | % e vooe-eery Yo 54712
0. 1UF 402 470PF
Ooon 1]l2
R5444 2 v o
. _— % Sl GNAL_MODEL=EMPTY
o ISNS 1v5 S3 P S 40K ons 1vs s3 R P | TI 1.5V S3 Current Sense Filter et
aang N 4401 402
1716w s OPA333DCRGA PLACE_NEAR=U4900. L8: 10nm
VE-LF 114 SC70-5 R5440
Vs ISNS 1V5_S3 | QUT .4 53K, SNC 1V5_S3_ | SENSE fromy 1 o0
10
R5443 2 ¥ e : 05490
ISNS 1v5_s3 N 15 A0K I 2 Gain: 294x oS 490
o T 1 % 1 SNS 1V5_S3_R N 9,224 PLACE_NEAR=U4900. L8: 10mm
16w 2 5 GPU 1. 05V Current Sense
VE-LF 402
o . L D S AVSS 9 04 74 70 72 50 51 50 40 35 51 7 ¢ PPBVE_S5 DEBUG ADC
N&:, 2 1 1Il?'\§>442 R5441 1 C5423
470PF —— M _vepeL- CRI CAL 9
i 2 hew e e w0 5 1 o omyPPLVOS_SOGPU SRs & o 2 }%
20V 2 VE-LF 19 <3 UG_ADC M
o2 22 i (N§4SZL]{FF Vi 2 PLACE_NEAR=UC210. 22: 5rm
S VALY S oL veeL-EMry “* “A70PF CRI Tl CAl| U5421% = DEEE,U%QDC
1H2 Rg) £5) ——MSNS PPIVOS N 4| SCro “out [81v0s cru 1 aut 1 A3, ADC2 CHO oS w02
= 19% 1% 1% DEBUG_ADC
S0 s ova_nooeL=eneTy L | SNS _PP1VO5_P_4]ins REF|L el 1 C5430
402 06 2 402 0. 22UF
O’
 mm>—PPLVO5_SOGPU | SNS R (iND @in: 50x 2 Ser PLACE_NEAR=UC210. 22: 5mm

SYNC MASTER=K1/ CHENGD

"7 Current

SYNC DATE=06/04/200

Sensing

d} Appl e I nc. Img.m_lﬂ
®
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CPU Proximty/ CPU Die/ PCH Proximty/ Battery Charger

Det ect Battery Charger

"Pl ace 6502 on bottom si de .

close to battery charger

s BIR .

circuit |

ag,47,42 00 37 30 3328%:0%8%8:%1 81 PP3V3 SO

7477377271770 69 64 6359 5553

0 2B
CPU Di e Tenperature

Det ect

Proxi mity Tenperature

g

PLACE_NEAR=U5570. 2: 5nm
PLACE_NEAR=U5570. 3: 5nm ,,

CPU _THERMD P

2

VOLTAGE= 3 3V

FE8: %8 T

PP3V3 SO CPUTHVENS R

STGNAL_MODEL=EVPT

S

6

8°

meH
’\’§<

CPU_THERNMD N

Y
0 Gosr1]

2

99 CPUTHVENS D2 P

3 SI GNAL_| N[I)EL ENF’TY

0. 0022%

99 CPUTHVENS_ D2 N

(§504 1
BC84 B7l\él>§XH

DD

Us570
EMC1414- A
MsoP

GPU Pr

Detect PCH Proxinity Tenperature

PI acenent note: .

PI ace B504

oximty/ GPU

under PCH

D e/ Left

Heat

PEAGE-REAREUES6: 8: 8

DP1 THERM / ADDR|
3 ALERT* |, 8 CPUTHVENS ALERT L
4 mzx%@' T CALpata SMBUS_SMC B _SO_SDA .
5| pne/ DP3 SMOLK SMBUS SMC B SO_SCL a0 40 o7
GND
6
'Placenent note: =~ |
PI ace U5570 under CPU '
Wite Address: 0x98
Read Address: 0x99

Pi pe/ R ght

Conpensati on for

St

R545750
ot e - PP3V3_SO L PP3V3 S0 GPUTHVENS R
MES}EF NEEW\/%Dﬂ—cg 35 mm _ECEE)?:O
a0 PLACE_NEAR=US550. 2: 5mm 7' r5551: |'R5552
i GPU_TDI ODE_P_PLACE NEAR=US550. 3: 5mm 2 EQVI 10K 10K
1 %13\7\‘7 2w
SI GNAL_MODEL=ENPTY L 26 P
Detect GPU Di e Tenperature 551 Us5550 - 2l 12
0 0022}185 P EMCL414- A
p MEOP
c%g\g//l 2 2| pp1 THERM:/ ADDR|_/_ GPUTHVSENS THM L
ODE 3 .8
Detect Right Fin Stack Tenperature 99 61 80CBI) GPU TDI N DNL o T CAALLERT GPUTHVBNS_ALERT L
s GPUTHVBNS D P 4 | pP2/ BR3 SvoaTAl SMBUS SMC O_S5_SDA 46 49 82
BC84 BI\E/)DQX]'H 2 3 SI GNAL_MODELZEMETY 5 | e/ DP3 SMOLK SMBUS SMC 0_S5_SCL 46 49 82
SOT732-3 . 5 G\D
1 0. 0022uF — 6
----------------- BC84% 100 ——
"Pl acenent not e: ' SOr73%-3 i
'Place @501 on bottom side ' 42 L B AN ATart At Al
cI ose to the right fin stack . s GPUTHVENS D N 1 gla%g%g?;(])t ner;?tGeDU !
---------------- Detect Left _H_ea_t Pipe Tenperature PLACE_NEAR=U5550. 4: 5mm B Sn oo Ao
! Pl acenent not e: 0 PLACE_NEAR=U5550. 5: 5nm
' Pl ace on top side under |eft heat pipe near GPU ' )
[ e ' Wite Address: 0x98
Read Address: 0x99

Proximty

Not e: EMC1414 can perform Beta

External Diode 1 only

ack

SYNC MASTER=K1/ CHENGD

" Ther mal

d} Appl e I nc.
®
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102 87 73 71 70 69 55 53 48 42 23 8 7 o PPDV_S0

Left Fan

101 99 69 85 65 84 81
45 47_42_s0 57 31°50°3°%;°%6%:% 3’ PP3V3_ SO
2473%2191%70%8s 847800085783 5% fo

R5650*
47K
5%
iy
R5655 402,
« o SMC_FAN_0_TACH AR, CEAN LT TACH
18w
M- LF
402
R5651!
100K
1/ 18W 6
MR LE s %70020\/\/ X- G
02 - SoT- 36

5 [T SMC _FAN 0_CTL

102 87 73 71 70 60 55 53 48 42 23 8 7 6 PPSV_S0

R ght Fan

as a7_02 40 57 34730°%%:°85°35%% §'s PP3V3 SO

74"73%72"91770769 784 “63 60 "85 "33

o SMC_FAN 1_TACH

R5660*
47K

5%

1/16W

MF- LF
402,

s FAN_RT_TACH

s TR SMC FAN 1_CTL

%660
002DW X- G

SOT- 363

s FAN_RT_PVW

NSNS
0000

[

518S0521

CRI TI CAL

il

SYNC MASTER=K20A M_B

SYNC DATE=03/26/ 200

TTILE

Fan Connectors
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KEYBOARD CONNECTOR

U5701 CHI P DECOUPLI NG

PLACE C5701, C5702 & C5703
CLOSE TO us701VDD PI N 22

PLACE C5704, C5705 & C5706
CLOSE TO U5701VDD PI N 49

TPAD BUTTONS DI SABLE

s BUTTON DI SABLE p| ACE THESE COMPONENTS CLOSE TO J5800

PSOC USB CONTROLLER | © A e [wee | e o ey
! TMP102 V+ 10UA 2.55 KOH 0.0255 V | 0. 255E-6 ’J
! 80UA 0.204 V | 16.32E-6 APN 518S0637
| 3Vv3 LDO VDD 60MA MAX 10 OHM 0.6 V 36E-3 NC > 55( )
USB | NTERFACES TO MLBRACKPAD PI CK BUTTONS | VOUT | 60MA MAX 0.2 OHV 0.012 V 0. 72E-3 —
SPlI HOST TO z2 KEYBOARD SCANNER | PsoC VDD | 8MA (TYP) | 1.5 oHM | 0.012 V 96E-6 50 51 50 40 38 35 33,093,321, 20,177 8PS VS_S3 o
| 14NA ( MAX) 0.021 V 294E-6 o
PP3V3_S3_PSCC., L . W5 KBDL 5
m | 18V BOOSTER VIN 4NA ( MAX) 4.7 OHM 0.0188 V 75. 2E- 6 = e W5 KBD2 o
s PLOKB L EREREE | - + W5 KBD3 o
« BUTTON DI SABLE | - W5 _KBDG °
w Z2_HOST | NTN _ | - W5 _KBD6 °
v \\S LEFT SHIFT KEY =l dddddd - "6 _KBDY °
- WS _LEFT_OPTI ON_KEY | - W5 _KBDS °
TPAD_DEBUG e o
Jolalls szl oo lelel< | PSOC PROGRAMM NG CONNECTOR  TPAD D - e Kemo °
”’|"|"'|m|”’|"|% 8 OIQINIOIOIQI I TEST PO NTS ARE FOR ON BOARD PROGRAMM NG P‘«]PN 51850430 R5714 : : W5 KBD11 8
! s
. 5 CONTROL_KEY 1pp 3 N8 PRPR "SRERYY pp oz ws kBDI7,.. | ngcF?R%s?fiSSst «MB_KBDI5_C1 )R 2 Ve kaprs e
ss _Z2_KEY ACT L Ap2 1 P2 0[4L_W5 KBD16Ns,, Nex—=—) 1% e
. Z2 BOOT CGFGL __ dps7 CRI TI CAL P4~ 6|2 WS KBDIS C.. | A e b _KBDL4 o
TP_P4 5 4P4_5 U5701 | T B “ro \6_KBDL6_NUM N
w. Z2 DEBUGB  4pg 3 CY8C24794 P4 2[38 W5 KBDI3,, | 200 NS KB —+90
ss 6 Z2_RESET P4 1 M p4_0 37 WS KBDI2,, | 5461 SSP_SCLK P1 1 315 |1ssp o B RoRT 0
I 1p377 ( SYM VER2) IE WS _KBD11,.. ! 54 oI SSP_SDATA P1 0 415 | 1P DATA R51ZK15 o ﬁ KBDlg °
=: PSOCF CS L dp3 5 APN 33752983 PS el wekeplo. o 6 =ViB_KBDLBN LA\ 2 - - \\5_KBD20 °
s s _PSOC_MOSI 9P3 3 P3 2|34 W5 KBD9, -, | Nex—() 1% o 0
« . _PSOC_SCLK P31 oM T P30l W6 KBDB.w | vt = o 5_KBDZL 0
e Z2_M SO 1 p5 7 P5 6[32__ WS KBD7 ;o | L F\’5710 si6 o
_ _ = o s W5_KBD23 o
wo 22 G5 L 4P5_5 P5_4i%t W KBDL... SMC_ONCFF_L WS_KBD_ONCFF_L
s _Z2_NOSI 13p5 3 p5 2[30 WS KBD2 . | 47 v T} PPava? G3h 0
= 22 _SCLK MP5_1 15 oo o I\OONVO P5_0|22__ W& KBDS | 1:;2W745655545150545\,\5LEH SH FT_KBD 8
A B Aa 8 EIEIEIE g EI THSX'@ 57 | (:57':10 54 VI8 LEFT OPTI ON KBD o
e O e | 2% PLACE_NEAREJ5713. 5: 2mm =t o8 CONIRQL KBD o
At il Bt A ! Y A B B | CERM PLACE_NEAR=R5710. 1: 2mm -
= NCx=rO
o] N | SOLATI ON CI RCUI T I
= o5 | FF14- 30A- R11B- B- 3H
WS KBDS; 5 40 a8 a7 a0 a5 43 23 21 17 7 sPP3V42_G3H C5725
WS_KBD6 , ., | RBBG U= o0
Il
Tp_PSOC SDA | ' A SMC MANUAL RESET LOG C
| SSP_SDATA P1 0 ;s | o=y 20% J_ -_ -
5T 08AFEAPE 10V =
I SSP SDATA 1 2C SDA | 1o oy 5 PP3V3_S3 2 soress R w47 2015 45 221 17 1 o _PP3VA2_GBH
sNC PSOC P1 3 | | H02 a8 i ez 8 e sk 51 Us725 )4 WS_LEFT_SHI FT_KEY ., Pl s oh B 105758
Z2_CLKI N ss | w WS _LEFT SHI FT KBD 1|, J—0- 1UF
10%
! 3 f 35 e
| 402
wo ISSP_SCLK P11 TP P7 7 I L L
I SSP SCLK/ | 2C sdL I C5726
| i
48 47 46 45 43 23 21 17 7 6 2 1
| s a7 9 33 83 43 & 4 o PPSVA2 GBH 1 APN 31150406
| 5P Y, J—- CRI TI CAL
R527401 1 o 0 o5 o5 22 a2 o1 20 1  2PP3V3_S3 2 Sore65 702 - WS LEFT SHI FT KBD s 5 SN74LVCIG10
% 5B USB_TPAD P 1 2 usB TPAD|R|P | 107 B8 TA TR0 58 B S S0 U5726\ 4 W5_LEFT_OPTI ON_KEY,, 84 e Ve [EFT OPTI ON 5 5‘«;70
% L PP3V3 S3 PSQC .. | v s Wo_LEFT OPTION KBD 1 || s 70 “
18w o W5 CONTROL_KBD 6 SMC_TPAD_RST_L
402 ! 3 >
I
TO MLB CONNECTOR
R527402 ! = 1
| =
9 3T USB_TPAD N IW\’Z USB TPAD RIN | 5727 B
% 0. 10F R5769 |'R5770 [|*R5771
%/{:184\’ | PP3V42_G3H 211 33K 33K 33K
ok 40 48 47 15 45,3335 477 50 33
| Al J_ 1716W 1, 15w % o
! 5 1R emPare vy = Z%QLF WS L sty
R PR M-\ LB 2% Sorees a T i ’
s727 WA WS_CONTROL_KEY
: wo WS CONTROL KBD 1| 1
| 3 N
I
I
I
I

|
R§79 ?PP3V3_S3'

SMC_LID

. _PP3V3_S3_PS 1 6.7_17 20 31 32 33 34 35 36 49 50 51 54
5 ?/MAQN“;L“JEE&?W‘ 380 Y, 85755775078 68 137 105°° ° o e e THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB
1/16W |
1C5701 1C5702 [1C5703 1C5704 [1C5705 |1C5706B:" |
—=4 7UF" —- I00PF -0 1UF —— I00PF = -0 1UF -4 7UF | 701
2 )%'5;/ 2 ?c’égm 2 %(gg CERM 2 ?c’égm 2 %(gg CERM 2 )%'5%” | SSI\%(lSFV Dl
402 402 202 603 | SOD- VESM HE |
KH
: [ SYNC VASTER=K17 WFERRY SYNC DATE=06/ 09/ 200
e THE TPAD BUTTONS W LL BE DI SABLE RS
= ! 1™ sT7 WHEN THE LID I S CLOSED WVELLSPRI NG 1
|

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

47 a6 4

d} Appl e I nc.
®
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BOCSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

PP5V_S3 APN 15250504
] e | PD FLEX CONNECTOR
L5801 2
o o 3. 3UK- 870MA D580: R5806
o §5N INPUT_SW 1 (Y YY 2 BOGST SW 1 2 w PP18V5 s3 sw , 0, PP18V5_S3
Q2% 2 0. 50Mv VLF3010AT- SM HE M N_LI NE_W DTH=0. 50MM ,l> !o_ﬂ#%{&i\g QEWE'EUW' v M R B¥¢g 59MY APN 516S0689
Y = 0. 20M1 M N_NECK_W DTH-0. 20MM =18 uTow  NQOTAGESLS. By
i SW TCH_NODE=TRUE %03%313 NFAI,ZLF ORI TI CAL
1
R5812 J5800
MNLLIE wOTeo.soubPoY 53 BOOSTER 1 C5818 S IM 55560- 0228
1C5800 VOLTAGE=5V ! f— 39PF %//K’lew M ST- SM
—— 0. 1UF APNY353S1401 2 & L 4b2"F s s TPAD_GND F 2[o o]t
21 VEY 402 we 22 CS L o ols z2 KE\Z(ACT L..
402 1 . «.Z2_DEBUG3 3 5 RESET . .,
1) U80S 1, BOOST FB 1 Gogre Z2 vosl o0 o PSCC E CS L ..
TPS61045 o % oo Z2_M SO w0l 0 ol PICKB L ...
3o N arls 22 BOCET EN , . 25 ' Z2 SaK FID BT PSOC_M SO, ..
CRI TI CAL 8 . .22 BOOST EN L D PSOC_MXSI ..
sw R5813 Z2_HOST | NIN 16l o PSOC_SCLK , .,
THRM. 8 Q 71.5K o ;22 OOT_CFGL 18] 5 ol SMBUS SMC A S3_SDA, 4, 4 4
PAD S & 1R5811 v "Z2 CLKIN 20]Q OTs SMBUS SMC_A_S3_SCL
1C5816 1c5817 oq N d 100K 5 02" 54 51 50 40 36 35 34 33 32 31 20 17 7 5 PPV S3 22| 5 o2t PP18V5 S3 . .
—L_0.1UF —L_2 2UF F 103102 88 7472
jum— pum— 160 L
2 33% cerm 2 ien 2402
R5§01 202 603
1 ss s TPAD _GND F
O TAGEZ0
/\%;\/ M N_LI I\E W DTH=0. 50MV
L },E_ g}é\/ M N_NECK_W DTH=0. 20MM
0
PLACE_NEAR=J5800. 2: 5mm
Keyboard LED Dri ver
agu7, 02 0,57, 00 0" 00788 3 PPBVS_SO 102 57 73 71 70 69 53 45 12 23 5 76 _PPBY_SO CRI Tl CAL
812442590, %4058, L
10UH 0. 5588A§(c)) g'aﬁPN 15250898 ORI TI CAL J5815 pin 1 is grounded
on keyboard backlight flex
To detect Keyboard backlight, SMC will R5853* L MKEBLNEEDWDTM J581 y 9
) 470K 1 50 1098AS- SM M NTRECK W DTH=0. 35" FF18- 4A- R11AD- B- 3H
tristate SMC_SYS_KBDLED: Nleg g F- RT- S
LOW = keyboard backl i ght present ab, —E %g{’ N s o SMC_KDBLED PRESENT_L i o
Lo
HI GH= keyboard backl i ght not present e 3 1 3
- SMC_SYS KBDLED 6 |cTRL LED|.5 . sKBDLED ANODE )i L1
BOM OPTI ON:  KBDLED_YES M N-RECR-W BTHEQ: 38 M
APN 518S0691
NO STUFF
R5853 ALWAYS PRESENT R5854! R58?02K1 SNC VASTERCKIT WPERRY SYNC_DATE=067 00/ 200
4. 7K
M:lb%/e W gv KBD BACKLI GHT CONNECTOR VEELLSPRI NG 2
bt abs, T .
D
1 5855 d}@ Appl e I nc. | I

55SFMZ:_ KDBLED _PRESENT_L
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Anal og SMS

R5921 PULLS UP SM5_PWRDN TO TURN OFF SMs WHEN PIN IS NOT BEI NG DRI VEN BY SMC

54 51 50 49 36 % 54 33,52 31 20 37 7 o PPBV3_S3 . _L1C5922 J_C5926 Desired orientation when
1 .
“TUF % UF pl aced on board top-side:
R5921! > g - xﬁ?ﬁ
i E 7 ¥ Ik
1
Ve g‘; Al H = = v
% 1o > SVB_PVRDN se— SMS_PWR é PO CRI Tl 9AL 1(2) zﬁ j //:Xx:i D X Front of system
= WARE_BASE=TRE | SVE SELFTESD |st oD < +Z (up) \L
vourz 8 SMB Z AXI S e
15 |res o O
NC 4 _|res
1R5922
10K %%N‘: m%% Circle indicates pin 1 location when pl aced
W - NO—=2 1 1 1 in correct orientation
NC 9 Jne NG 16 NC 5923 C5924 5925
2402 GN\ND f— 91UF o 91UF o 91UF
N~ 2%% M 2 %% M 2 %% M
2 2 2

SYI\C VASTER=K20A M.B SYNC _DATE=03/26/ 200

Sudden Mbtion Sensor SSI\/B)

d} Appl e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:
THE LNECRVATL ON CONTAI NED HEREIN | S THE

m

I ETARY PROPERTY_OF APPL w\/PUT I NC.
TTHE POSESSR AGRERS TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 59 OF 132
Il NOT TO REPRODUCE OR COPY | T e ——————
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 56 O: 103

8 7 6 5 4 3 2 1




3

2

Soi

PP5V_S5 10 1:PP5V_S5_DEBUG_ADC_AVDD_FI LT 1:PP5V_S5_DEBUG ADC_DVDD_FI LT = 10 PP5V_S5 R
PLACE_NEAR=R3452. 1: 3mrm PLACE_NEAR=R4598. 2: 3rm /\%\}2" = . l\/llcaxl;rr\AE ;w DTH=0. 25MV M:Sl/g,\é"
XV\63910 XV\55920 7 . CSB(SJ(()B_ZADC X &86)8 ADC ML
» PP3V3_W AN E 1 552 3V3 WAN F_XW 12« PPBV_SW DD 1532 5V _SWODD_XW = L g IuFT L %‘QOUF
DEBUG_ADC DEBUG_ADC . . 2 1% 2 éﬁé‘/
1R6010 . 1R6020 PLACE_NEAR=U6000. 23: 8nm
649K PLACE_NEAR=U6000. 22: 8nm 1M B b J_
s 4
13 DEBUG_ADC i3 DEBUG_ADC
i R6012 %'sz R6022 = AVDD VD DEBUG ADC =
2 z Us000
1 226K, . 1226K, ADC CHI1 s, LTC2309 R63%01 PLACE_NEAR=U4900. F1: 10nm
. ¢OV SWODD DIV 1/ \/ }/Q\/ = . ADC._CHO 22 14 1 2 SMBUS SMC MGMT_SDA 48 49 97
1] DEBUG _ADC e M:l.l/s}é" DEBUG _ADC - ADC 1 23 gﬁ N A? 15 AN 102
R011 802 Ro02 & . 8052 e S 210 ol s Hiip oesus soc
146w fooglup 1% 6w fﬂf'é%up - ADC_CHR 1o soal 171 ADC S 40 R63%02 PLACE_NEAR=U4900. E4: 10mm
zyé.zm —|§§82 iy —|§§82 ~ADC Crut 2 low sa| 16 ADC SO ' 2 SVBUS SMC MGMI SCL o o
- ADC CHS 3 |cHs 5%
| pLACE NEAR=US000. 22: 10mm | pLACE_NEAR=US000. 23: 10mm ” ADC._CH 4 o vrer] 7 ADC.VREE Mzgg}é"
= = s7 ADC CH7 S |cHr
6 REFCOVP_8 ADC REFCOVP
D VIDER ~ 2/5 I DEBUG ADC | DEBUG ADC
DIVIDER ~ 2/3 | 2C ADDRESS: 0X10 / 0X11 — aD THRM 1C6004 1 C6(?:05
ADC RANGE: OV TO 4. 096V I B D - ?SQ%UF - é%é'sd
LSB: 0.001V Al s e =/ KBS 2 CERM 2 %(8§
102 75 67 57 23 7 _PPBV_S5 . DEBUG_ADC
DEBUG ADC
1 CSOU%I) 1 CB}OULFI:O
DEBUG_ADC - g@f&. DEBUG_ADC " g@}ﬁw
R(340330 402 ) R§18950 DEBUG ADC 402 PLACE_NEAR=U6000. 2: 5mm
| SNS_AI RPORT P 1 > 1 SNS AIRPORT R P BEYRAC PLACE_NEAR=U6000. 24: 5mm % 12 [my— | SNS_ODD P 1 2~ I1SNS OOD R P UB040
Ao PA2333 - DEBUG ADC it s CPA333DCKGA - o
e . P o R6034 MEoE 1 L+ scro-5 R60S4
DEBUG ADC T OVR 1 ISNS AIRPORT LQUT 133512 ADC_ G+ BEBUG ADG VW4  _|SNS DD LOUT L 226K, ADC_CHt
> 2w e DEBUG ADC = s Vs 16w DEBUG ADC
R(340331 = GAIN 1239X N%Eﬁp 1C6034 R§18951 T GAIN 561X Nﬁfﬁp 1 C6054
o % rmy— | SNS Al RPORT N 1 2 2 | SNS Al RPORT R N o : 5 oUF % 42 ormy—1 SNS_ODD N 1 2 2o | SNS ODD R N féoézup
9 0% %
18w 2 é §1 %4’:11/5‘9’ 2 x.sgl
AL DEBUG ADC i3 Aob DEBUG ADCE PLACE_NEAR=U6000. 2: 5mm | 4
L PLACE_NEAR=U6000. 24: 5mm =
: 2 -~ NO STUFF | D o
NER | DTERBeEY|  Rep33 T 1 6057 1 R6053 L
470PF — 301K 1 301K, s o wooetghery N 470p;::7)__ 20800K 1 280K, 5 qu_vooei ey
% —— o J— %
ﬂ,‘ﬁz B 1% NO STUFF égy 2 %QEW L/ 18WNO STUFF
0 24 M5FCE033 4 2 hob
S1 GNAL_WCDEL=ENPTY s avaL_weoeL=emTy 470PF U6030 i s dual package for CPU MEM VDD and Al RPORT sensors SI GNAL_WCDEL=EMITY o L vooeL -y 470PF
1 I 12 1 I |L/2
N A—— 1 e
G GM
7 r—PPLV5_S3RS0 DE ﬁ PLACE_NEAR=U6000. 1: 5nm o2 72 o0 o7 22 - PP5V_S5 e Ao
CR"E';SL;%A% 3. DDRI SNS_P A 82K DE%USE%DC }Oulfl:_l
0. 001 1% [«] DDRISNS_R P == Y4 )
W DE e CPUDDR | QUT o« m_| SNS_HDD P 112, W ISNS HDD R P DEBUG ADC g%\év, PL;EQSZAF:;EOO& 8: 5mm
1206 4] pprRI SNS N 1% 82K T ppRiIBNS R N sy N oasssooke L RE064
% GAI N 549X 402 - -
, PPCPUDDR | SNS Hiew UF 4,1 SNS_HDD | OUT 128K, ADC. CHS
< ML - foff DEBUG_ADC \\7/\ \/gfg& =Ch
‘ﬁ%\cs NEAR=U6000. 1: 5mm R§19261 =t GAIN: 845X Mizl)%'w 1 %Bé)ngDc
D DEBUG_ADC - 0 I SNS_HDD N 1 2 5| SNS HDD R N g 43
NGeush| PHREeHY| T Re043 iy fo
C6042 1M M s = /18w = 2 GedV
470, 8@’:: Toy N S GNAL_MODEL=VPTY MjbliF 485&
1/16W b+ | .
B 2 A0 %/{:11/5\9;\&? SAT‘,%FF & ()Sg%':'f D DEBl%G6_6"\6Dg PLACE_NEAR=U6000. 3: 5mm
S ovaL_neoeL -ene I 402 470PF 270pF — 48K 1 348K g o sconbrer =
n {70 ST S e ¥
4 NO STUFF
= I Ig;u 5 craL_ncoEL-EveTY 0 2402 W Pro6063
it Sl GvAL_hooEL-veTY . ¥ ui_¥ ) 7|0| PF
PLACE_NEAR=D9710. 2: 3nm
s 72 67 57 20 7 _PP5V._S5 e a0 = 080 1 s =on e
1 SM RM
EE}UF w s PPVOUT SO _LCDBKLT ; = > vouT so_LCDBKLT_XW 402
2 B DEBUG_ADC
PLACE_NEAR=US000. 4: 5mm 11R’3080 PLACE_NEAR=U6000. 5: 5nm
+ = DEBUG ADC 51%/‘11@4/ DEBUG ADC
U050 R6074 2% RO%2
o o5 (| SNS_LCDBKLT_N sl | NAZL0 e I SNS_LCDBKLT_I QUT 1%3{}52 ADC_CH6 « $VOUL_SO_LCOBKIT DIV 1R ADC_CHZ &
DEBUG_ADC b DEBUG ADC DEBUG_ADC 1/ 76w DEBUG_ADC
% oo rmy— | SNS_LODBKLT P 4l ReF| L GAIN: 200X “’{Za%F 1 9620U7F?l 15R2€T(:)a§1 0z ! 962%?:2
G\ > 0% Fisw —F },g“g, SYNC_VASTER=K17_CHENGD SYNC_DATE=07/ 08/ 200
o xg 402 i( e
41 2
e oo 5ok DEBUG SENSORS AND ADC
L PLACE_NEAR=U6000. 4: 5nm BTG Ve b
L - = Appl e Inc.
D VI DER ~ 1/20 d}@

R STOE

DE

NOTI CE OF PROPRI ETARY PROPERTY:
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99 56 64 74 79 72 51 50 40 35 0 7 ¢, PPBVE S5

PP3V3 S5
'R6101 (51001 | CRI TI CAL
353K 0.10F L
10 Q\gz U100
2402 0 32MBI T
soP
» D SPI_M.B _CLK 6| scLK sl /sl ools SPI _M_B_MOSI am
MX25L.3205DMRI - 12G
o o] SPI_MB CS L Hogoe MT s Pl MB M SO
SPI WP L e/ AcC SO sl o1 oo 4o
w520 6 D SPI ROVl USE_M_B 7| HoLpr
NOTE: |If HOLD* is asserted GND
ROM wi I | ignore SPI cycles. ¥

SYNC MASTER=K1/ W-ERRY SYNC _DATE=06/ 09/ 200

SPI ROM

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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R R S80S

o0 74 72 42 30 7 PPLV5_S0O . . PP5V_S0_AUDI O (s 5 o
PP3V3_SO an i iR B enunsane
C6200 * 1 C6201 PP4V5_AUDI O ANALOG (rmyso o0
4. 7%% 98.%47UF CRI TI CAL
A T Ga93:L oppos goz0e:| | cpz0s Gazer | | G508
2 2 4 4 L . —+
A h W T B T W W
C6202 1, X5R 2 2 LoV, X5R 2 2 ¥5R X5R 2 2 ¥5R
= 10%2'@5: 402 CASE- B2~ SM 402 4021 R s U GND_AUDI O_HPAMP w0 01 02
52 61 50 OND_AUDI O_HPAMP POLY- TART
PP4V5_AUDI O _ANALOG S5 B2 S ) ) S ¥ EXT_HP_AMP
0 % (D> PG L .
1R6200 CG]?O%% ??&:10 D VAilREFVAiHP VA = GND AUDI O C 50 0 61 o1 R6206
2. 67K 65 S % VBI AS_DAQ 29 |vBi AS_DAC 1/15w
i/n;"law 0] BR 3 CS4206 FP a4 e FiCT: CRI Tl CAlHPOUT_L| 38 M N LI NE W DTH=0 30MM M N _NECK_\W DTH=0. 20MM ﬁgg :Ilz EO?T IIi oo o o 2402
Q%:ELF CS4206 FEN 41 |VHP_FILT- %%quzc 40 MN LI NE WDTH=0. 30MM M N NECK W DTH=0. 20MM OR E 60 61
HPREF|_39 MN LINE WDTH=0 20MM M N NECK W DTH=0_15MM AUD | NT_HP_REF am e
&N LLINE L NECK
NC IP_AUD GPIO 0 2_|GPI 0O/ DM C_SDAL LI NEOUT_L1+| 35 TP AUD LO2_L_P
HP AMP CNTRI o @pAUD GPILO 1 12 Pl mllgguch&Arrzz LI NEQUT_L1-| 34 TP_AUD LQ2_L_N
MAC SPKR ANP CNTRL w0 @p AUD GPI O 2 14 |ePl 2 LI NEQUT_R1+|_36 AD L2 R P o - LFE SPKR AMP ( FC/ LFE) _—
15 |ePl o3 LI NEOUT_R1-| 37 AUD L2 R N oo o
D6200_[* 13 [SENSE A LI NEQUT_L2+| 31 AUD LOB_L_P o =
BATS VAT CS4206_FLYP LI NeQuT L2- [ 30 AUD_LQB_L_N o
2 CS4206_FLYC | - Li NEouT_Re+| 32 AUD LGB R P oo~  WR SPKR AMPS (L2/ R2)
W N SPKR AMP ONTRL  « qop AUD_GPI O 3 062111 m a3 Jrive LineauT_Fe- 23 AL LB_RN oD =
2.20F f— OOZUF 42 |FLYN
ecgggjl'zl 2 B M Bl ASL_16 AUD_CODEC M CBI ASp o
402- LF 402 LF
t_3 (VL HD
£y AU, SENSE_ A St voort 28 GApE YoM, NC
1 e M N-NECK_W DTH=0. 15MV AD LI N
- —_— 59 60
LI NEI N_L+|_21 AUD LI _P L 0
o v rp—HDA BIT_CLK GBI TALK LI NEI N_C- MAKE_BASF=TRUE s AUD LI _N h
o 1 D HDA_ SYNC | LI NEI N_R+|_23 AUD LI P R am e
R6201 10 syne AUD LI _N
33 = 5 00
o 17 gom—HDA_SDI NO 1 2 AUD SDI _R 8 |spi MCIN L+ 18 AUD MC INL_P o
AAAY 5 Jsoo M QN L |17 AIDMCIN N o  EXTERNAL M C I NPUT
Ve CF | T M G N_R+_19 AUD MC INR P am e
» | HDA_SDOUT | MaN R [ 20 AUDMCINRN ___ome | NTERNAL M C | NPUT
94 17 E
o [T AUD_SPDI F_I N 0 SAD R i; SPDI F_I N VREF+_ADQ_27 CS4206 VREF ADC NC
R6202 = o= Sk e W RN BeEs: TO
= o AUD_SPDI F_QUT NV R6203: omc sl 4 TP_AUD DM C CLK NG -
Wit 100K
w03 1/ 180 THRM PAD_AGND
M- LF
402, rs o
_1 N b CRI TI CAL CRI TI CAL
Coz3a’l.  'ppz1a
£ NOSTUFF 1%~ T §03n
- 10RGZO4 case- KME EREE 2N
2
61 61 50 59 GND_AUDI O CODEC
X16201
1542 GND_AUDI O HPAMP 59 61 62
VA_TAGE=0V
M N_LI'NE_W DTH=0. 60MM
M N_NECK_W DTH=0. 20MV
'VB AUDL Q 4 §¥ RESBULAT(]?
PPLE P/ 5352234
AT
FerROA8 oM ¥ bk BRS04 mgg%g.]év
o 50 s PPSV_SO_AUDI O 1(YYY L2 AUD_4V5_REG | 1in YN ourls PPAVS_AUDI Q ANALQG s o
€ o N
R612K50 0402 CRITI CA';P " C6253 M NoRetk-W BTHES: 28M4
ag 4742 a9 37 31%%0°%0°%,%36 3% 9's PP3V3 SO IAAAZ AUD _REG SHDN L 3SHDN* 0. 01 UH
54 73%32" %0 a0 "84 8 B0 "85 83" 55 30 N oo nds MAXB840 BP _1| L2 CRITI CAL
Ve W RRECW BTES: 30 L C6254 * 16255
402 C6251 1 1 C6252 Nl 19 TUF — 2L 37F
1 06250 e — ——0,001UF 53 BT T, 2%
— L 8% X5R 2 2
T, 18\7‘ 5 2 2_9;95;\4 402 1206- LLP
2 X5R
402 XV%
srg 00 SYNC VASTER=K1/ REF SYNC DATE=05/ 30/ 200
= GND AUDI O CODEC s a1 s T

i —— AUDI O CODEC
N_NECK_W DTH=0. 20Mv1
d} Appl e I nc.
®
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_C5 RIN = 20K OHMS
| = VIN = 1.14 VRVS
N|E]}| RI EI = 18K
M N-DFRE-W BFHE: 3MM LTI CAL
R6300 300"
- AUD LI | NL BT AUD LI LF z‘H.l AUD LI P L o
- . 1% Bl N:EE(‘E—W B¥EH EW
TR oW i bid T D
SNVA- HF1
TUFF
R6301' . 8301
21. 5K —L 820PF
e T &
202, S5am
| T L
&
% o0 [T AUD LI GN\D é}lm AUD LI N ,Esg oo
o ‘ 'R6303 T%EA\?; o ‘
10 SNVA- HF1
Low
2402
o 600 00 ry-GND_AUDI O CODEC |
M N-DFE-W BFEE: 3MM B
R6306 3. 30F
- AUD LI I NR O BTK AUD, LI _RF 2\ |e2 AUD LI P R o
- . 1% Bl N:EE(‘E—W B¥EH EW
TR W i bt T
T FF SNVA- HF1
R6305" . B304 C
21. 5K —L_ 820PF
1/ 16W T Lg%
Macs, ? g
&305™
3. 3UF
o0 AUD_LI _GND Z) |2 AUD LI _N o
11 W N-RENE Y BFEES TS
10% - -
lAGI\\I{I'
SV\-/I;Q- HF1
SE- TO- DI FF CONVERTER
| T L
b il R9353 R8s
6150 _LAUD _HP_PORT_R 2H¢1 AUD SE DIFF_IN 1 2 AUD SE FE IN R 1xA Kz
1% 1%
09 1/16W 1/16W
Si&& § Moz Moz
AUD_GPI O 2
@ 59 62 B
B4
F VN AUD_LOL_R P
U6350 o
o 4253
CRI TI CAL
R6355
12. 21}%
R R6357
AUD SE DIFE_P_I NV 15 21K
1% j—
R6358
1/16W
MsF R6356
AUD SE DIFE_N_I NV 15 21K
1/110/60W
Vios™
s _ PP4V5_AUDI O ANALOG
R‘:"32510|<l ol CRITICAL
1% A2)_ MAX4253 SYNC MASTER=K17 REF SYNC DATE=05/ 30/ 200
i VINUSE AUD_LOL_R_N T
6350 : 1C6351 402, U350 > —————@D * AUDI O LINE IN
4. 70F - L0 470F AUD SE DI FE_VBI AS A3 A4 TR IG NOVEER !
L I PR 4 W BHES 28 P £
Py Py R6351! CRI Tl CAL SRS : Appl e I nc.
Rkl coge o
1/1%% I %8-3“ NOTI CE OF PROPRI ETARY PROPERTY:
NFAIGEQ 2 gAM’(\\r-rl-Fl THE | NFORMATI ON CONTAI NED HEREI N | S THE
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HEADPHONE AMPLI FI ER ( AK4201)

APN: 35352347
VOLTAGE GAI N: 1. 53

PLACE XW5802 & XWb803 NEAR PP5V_SO0_AUDI O

xwe502 RUN PP5V_AUDI O_HPAMP_* NETS OVER G\D
SM

wwsPP5V SO AUDIO 1 432 PP5V_AUDI O HPAMP_PVDD F )
VR EERESW D0, 401 EXT_HP_Al EXT_HP_AMP
M NZNECK_W DTH=0. 20MV C6500 : 1 C6501
iouF - 0. 0010F
By T,
3 o5
XW6503 .
wwsPP5V SO AUDIO 1 £3 > PPSV_AUDI O HPAVP_AVDD_F .
NLII\EW DTH=0. 40MM EXT _HP_Al EXT_HP_ ANP
M N_NECK_W DTH=0. 20MM %50‘2@ 1 06503_
1098% — 98%1UF o o
Bk 2 2 38k AUD_ HPANP OUTL
2 E M N'I\Egg(w gn:o 20MvV
ARG EXTHPA
LM 1 2 R6§15 AUD _HPAMP_OUTL_R
AUD_HPANP_I NI LIN 1 2 oo o s
. o AUD_HPAVP_| NR_M o PP ¥ e eV M RV BTEES 3
8 | pone o6 AKA201 CN_ VEos"
EXT_HP_AMP cpl? M N-NECK-W BTLED; 20MM P AUD HPAMP OUTR
R6501 10 BRI+ Baf M M NTLRE WDIFED. 30MM
PVEE] M N_NECK_W DTH=0. 20MV
59 1 2 s = o 1 C6505
= - 5% - - - @ @ TR 1UF EXT_HP_AWP
1/16W > PAD % 30 i _
Mos" <|o| ™ 2 3B R6525
- AKA201 CP_ 1A Q. 2 AUD HPAVP OUTR R o - o
M Nr\ru ggcw BHES: 20VM 5% M Nr\r—nnsggcvww gigi %SW
EXT_HP_AMP ‘ 1w R
RG?O%g 603
|
17180 R6516* ‘R6526
YFaoh, 21K 21K
Eﬁrﬂ_‘&ﬁw 1/15w %Z'iﬁ\év
s !
PLACE X800 NEAR U5800 PINS 1/12 ¢5o04 EXT P AV sk, ot
i 1653
XV\BS§OO 35 FERR- 220- OHM 2.5A
s o0 55 GND_AUDI O CODEC:1 &3, 2 GND AUDI O HPAVP_PGND I 1 AUD LO GND R @ =
M NERERR-VY BT S8 exT_He A % KRR VY BrES 58 1
‘R6531
13.7K
1%
e B EXT_HP_AWP
2402 R6530 X501
AKA201_VSSp 124K 2 AUD LO FDBK 1 532 AUD LO GND R ame -
M N_LI NE_W DIH=0. 40MM bt
M N_NECK_W DTH=0. 20MV 1/11/50W
M- LF
402
'RNgggpiANP EXT_HP_AMP EXT_HP_AMP
0 PA LR R6510 R6511
« o1 0 - AUD_HP_PORT L 1 2 AUD_HPANP_OUT oD - o AUD HP PORT L 137K | 21K, AUD HPAMP OUTL .
M N wDTr-o30my N M
N_NECK_W DTH=0. 20MV ) 1/5161‘” A /10/5
M- LF 1/16W 1/16W
R655£u 603 NOSTUFF Mios" Mios"
1/ 16W CRI TI CAL
abs, 1 C6552 BRPTHEAL
AUD Z L | _-— %:%VOOPF C6511
W AT WETFED 30 2 &g o= AUD_HPAVP_ | NL_M i
C6550 < 11
0. 1Ug%:: I NT_HP_AMP %
XTR- CERM 2 R6554 o
1 2 AUD LO GND R oD o o
o2 50 [my_GND_AUDI O_HPAMP oM
MEokr RRFTHEAL
6551 6521
0. TUF - NOSTUFF
18y CRI TI CAL 180PF
XTR- CERM 2 1 06553 o @p—AUD_HPAVP_| NR M 1|2
NCAYD £ R ] —L_ 3500PF L
LI W DTH=0. — 50\0/
M N_NECK-W DTH=0. 20MV > ?&E"{é . G
11
RGS%?/Q o SYNC MASTER=K17 REF SYNC DATE=05/ 30/ 200
5!
1718w I NT_HP_AMP EXT_HP_AMP EXT_HP_AMP [PReE T TeE
Vabt, R6553 R6 2 R6521 AUDI O HEADPHONE OUT
i cn e
o o » [y AUD_HP_PCRT_R N 2 AUD_HPANP_OUTR R gy o o o o » oy AUD_HP_PORT_R 13 'S 2K AUD HPAMP_QUTR ., I =
110w 1/ éw 1/ éw Appl e Inc
603 402 402
NOTI CE OF PROPRI ETARY PROPERTY: [
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5X MONO SPEAKER AMPLI FI ERS ( SSM2315)
APN 35332500
GAI' N +6
FC ( SPEAKERS BL/ BR) ~737 Hz
FC ( SPEAKERS FL/ FR/ LFE) = ~90
. PP5V SO AUDI O AMP L PLACE C6615 CLOSE TO VDD PI N PLACE C6611/C6612 CLOSE TO PVDD PI N
L6610 (& I GAL
GND_AUDI O HPAVP | e s M N+ 0027LF, R611 6615 T h612 o1t
) ) SPKRAMP_BL_I N_L_N" % SPKRAMP_BL_I N_C_N 0 1 121 1
o1 50 [T L ‘04'02' L2 HE AN 1UF i CG??u::i —— 0. .001UF
18 A L g B e P
G ob" it N PO T b5
L6611 (BIE | CAL SPKRAMP_BL_QOUT P oo © 52 0
AUD HP PORT L FERR- 1000- OHM oK 5 9 002]7‘4]: R6612,| sswp315BL IN N a ,NSS\/\L’\/Es:%r:‘lé;l‘rr,r c3| | M N-ktR=W BFFES: 38 MM
o o A IP-HP_PORT_ 1YY Y2 SPKRAMP_BL_INL_F", JEi SPKRAVP BL_INCP ,, 0. > »SSM315BL INP Al | P
0402 A
L6601 19y Ll cdso R ! oA | | SPKRAVP.BL OUT N oy« er o
FERR 1000- OHM & R6602 402 3 M RERERRW BFFES: 38 M
AUD_GPI O 2 LYY 2 AUD_GPI O 2_L i :
60 59 E o [v]
L6602 SHOULD BRI DGE, SPLIT BETVEEN NOSTUFF_’}/{‘}’Q NOSTUPF 1R660 28
ERE0AUS 8 EBER B &rhl &R0 %}65230 o oF Csel%(g 1 RO5! 0
2 1 o 5%
« o S fe
BAT54XV2T1 402 2402 =
« AUD_SPKRAMP_MAC SHDN L *
. s PP5V_S0O_AUDI O AMP_L PLACE C6625 CLOSE TO VDD PIN =
L6620 | AL PLACE C6621/ 06622 CLOSE TO PVDD PIN
FERR- 1000- OHM R6621
AUD_LCB_L_N LYY e SPRRave_FL_IN_L_NO 022 sPkRAMVP_FLLIN.G.N | 0 06625 1 CR'CE'GCZAE X L BeLP
0402 AN et 1?827*__ g 9 100F—~ —= o 001UF
o ——
0%?0\»:’; MasF P z VDD PVDD %E?ﬁ 2 %EN
L6621 BEF4 SPKRAMP_ FL oo ¢ 55 0
AUD LCB L P ERR 1000° O kraneFL_I N L_PY- 022234‘2 oK R6622,| sswea1srl INN  c iy WeP ol o | Mk‘rh'E%BWS 5w
o B LYY YLz 1H2%S AVPFLINCP ;0\ 2 =SSVe3ISFL INP __ Allim our [
0402 5%
L6602 10% s olsoRTICAL || | SPKRAVP FL QUT N o crn
FERR 1000- OHM B 402 ap M N-RERRSW BFFES: 38 MW
AUD _GPI O 3 1YY Y )2
T 0402 g 8
ERBAUSBUEBER B Frhl BROMEEN Rﬁ?o%ll(l
o _AUD_SPKRAMP_W N_SHDN L a8 1
b5,
L
. s PP5V_S0_AUDI O AMP_R PLACE C6635 CLOSE TO VDD PIN -
PLACE C6631/ C6632 CLOSE TO PVDD PI N
L6630 I £AL
FERR: 1000~ OHM ;803027UF R6631 CRI TI CAL CRI TI CAL
. AUD_LOL_R N L (YY" 2 SPKRAMP_BR IN.L_ N {7+, %'SPKRAMP_ BR IN.C N, “0 ) C6635 C6632 1. B 1
1 = 47— 0. 001UF
0402 10% o) o) ngzﬂ;_\ _; 0
G e PN o
16631 I.CAL SPKRAVP_BR OUT P o 6o 00
FERR: 1000~ CHM %082‘,%@': a ,NSSVQ’ES:*plgm o | MNKEEWBRES 58 M 2
. AUD_LOL_R P LYYV 2 SPKRAMP_BRINL_P" ek SPKRAMP_BR | N_C_P i A3|
0402 ; ORI TI AL
10% 2
: <o | R =
AUD_SPKRAMP_NAC_SHDN_L ° D
2|8
—
hd
62 8 PP5V SO AUDI O AMP R PLACE C6645 CLOSE TO VDD PI N PLACE C6641/ C6642 CLOSE TO PVDD PI N
L6640 | (AL
AL Lcs R N FERR1000-CHML FRINL N O ozf% R6641 CRI TI CAL L SRUTICAL
- ) _ R LYY Y Yz RAMP_FR I N_L_ 1] 2™ SPKRAMP_FR I N_C N 1/\/(\)/\/2_ C661I 5 1 C?Oe(ﬂ'-”z:il __0660%&':
0402 I 5% YT b o 00—~ —— 09
ity % el [P
& b s X35 VDD PVDD ase AN
L6641 AL SUSGN9§105 SPKRAMP_FR OUT_P oo ¢ 55 0
Ab Ls R p  FERRIO00CMML o GIO92U R6642,| ssvp315FR IN N| ot |y WEP gl cal | M N-RERRV BHHES- 38 MM
o _LB_R LYY YLz SFRIBEP e SPKRAWP FRINCP ,, 0.2 »SSVM3ISFRINP| A | aur | a3 -
5 it e T A ]| kLt BTG D8 W =2
xR 402 —f .
o _AUD_SPKRAMP_W N_SHDN_L oro D e '
¥ g.el
PLACE C6655 CLOSE TO VDD PIN PLACE C6651/ C6652 CLOSE TO PVDD PI N
«o_PP5V_SO_AUDI O AMP_R .
L6650 ICAL
FERR: 1000~ OHM o 025’% R6651 CRI TI CAL CRI TI CAL
AUD LCG2_R N LYY T2 SPKRAMP_LFE_IN_L_N T SPKRAMP_LFE_IN_C N [ C6655 1 C6652 1 1 65
* 0402 i 1 — oo 100UF—= —-0.0010F
Jobe 1% g & N T g% SYNC NASTER-RL? REr SYNC_DATE=05/ 307 200
0>§0\F'; 235 VDD PVDD case AN So5M uminz
L665 gl 4L SUS6N935105 LFE OUT P e AUDI O SPEAKER AIVP
AD L2 R P ERX 1000- O 0. 023UF R6652, 1 I N_N VS o o | MN—hEEEWBﬂIE&?B Y]
) LO2_R_ LYY Y2 SPKRAMP_LFE_IN.L_P ™", 75% SPKRAMP_LFE_IN_C P 1/\/(\)/\/2 RAMPAIAIEE NP  aln ot Appl e I nc.
0402 . 5% CRITICAL | | | o
" oM s LFE N o o 00
| i LA M N—hEcEW 8 W = NOTI CE OF PROPRI ETARY PROPERTY:
e LAUD _SPKRAMP_W N SHDN L G\D THELNECRVATLON_ CONTAI NED. HEREI N | ar IE | e
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AUDI O JACK 1 LOHP JACK, SPDI F TX M C CONNECTOR
L6700 APN:. 518S0520
FERR- 1000- OHM CRI Tl CAL
900- o L6781 J6780
1 2
AR OO SEEEVE gz | FeMEH e - Voo 78171 pooa
M N_NECK_W DTH=0. 20MV R6701 5 o INT MCFE N 1 2 I\:RT-SM
AUD_CONNJ1_SLEEVEDET LARR 2 AUD_J1_SLEEVEDET R _rrp, o 0402 O
M N_LCT NE_W DTH=0. 40MV % | NT M C N 1
M N_NECK_W DTH=0. 20MM ’\54:/ L}:/ a%vzv | >
« INT_MC SHIELD 2
i, PPaVa. S0 k€702 L678 . INTMCP P
J 1 e 02H FERR- 1000-
APN: 514- 0632 ( 1041021 \ AUD J1 PERIPHDET R ey o INT MCFE P 1 5 50
L6703 . 0402 =
[j]cg?'r@:b FERR: 1000- OHM R6780
SP - ~ K20 AUD CONNJ1 Tl PDET 1Y Y L2 AUD J1 TIPDET_R o o (5)%
F- RT-TH M NERECK-W BTHED: 30MM 0402 i
o 04 TI CAL 2402
M CROPHONE g FER 2 0- %
oetect re et 5 AUD CONNJ1_TI P 1YY Y2 AUD_HPAMP OUTL R o =
M N LI NE_W DTH=0. 40NM 0402
{ e, 1 | R L670Q5¢R TI cAL
R GHT, ‘31 FERR- 220° _—
SROND AUD CONNJ1_RI NG 1YY Y L2 AUD_HPAMP_OUTR R o«
AUDI O M N-NECK-W DTHEO; 20MM 0402
_ . CNECK L6706
A VI'N
Ry | e vl FERR. 1000 o NT P NP SPEAKER CONNECTORS
1 —_ - .
Cc- &b 0402 HS MCLO & - R6709 APN: 518S0521
CPERATI NG VOLTAGE 3. 3 L6707CR Tl CAL 1A 2 AUD INT HP REF
il 1p FeRR- 2207 . BA l m i CRI TI CAL
1 2 =
sreLL IR AUD CONNJ1_SLEEVE YY" AUD LO G\ND R oD = ML 36781
b M N_NECK-W DTH=0. 20MM 0603 78171- 0004
AUD_SPDI F_OUT s O
% 62 5 [T SPKRAMP_FL_OUT P g
% 52 5 [T SPKRAMP_FL_OUT N 2| §
.| CRITICAL ,| CRITICAL ,| CRLTICAL * o I §E§RANP“ Et our:“ E, ’ro
£ 05700 blordh, | o Dlere, | i Deeila, e :
T REPION | OQEPHIN | 9Q 55100 Gres. | T 1o
85 . 7 . 100PF —— — TOOPF = |
CRITICAL |, CRITI CAL |, CRITICAL |, NOSTUEE NOSTUEE 508V 5 . =
£ Dz6701 Dz6703 Dz6705 C6781 * 1 CH782 402 402
= 6. 8V- 100PF 6. 8V- 100PF 6. 8V- 100PF 100PF —— - TOOPF
202 202 202 53¢ 38
CERM 2 2 CERM
1 1 1 402  E— 402
GND_CHASSI S_AUDI O JACK
M N LTNE_ W DTH=0. 30MVI
N_NECK"W DTH=0. 10MV
VCLTAE -0V e
AUDI O JACK 2 LINE IN JACK, SPDI F RX _
APN:. 518S0672
g PP3V3_S0 CR'7T' CAL
78%91—%%06
APN:. 514- 0633 IO
L6751 ]
CRI%I CAOL FERR- 1000- OHM % 52 5 [T SPKRAMP_FR_QOUT_P 1ilg
SPKRAMP_FR_OUT_N 2
ALUD CONNJ2 T) PDET LYY L2 AUD J2_TIPDET R o o 02 s D o
SP’DT]l§ R?(— K20 0402 o> 0 o o [y SPKRAMP_BR_OUT_P i o
% oz o [y SPKRAMP_BR_OUT_N o
DETEcr F(R PT L6752 % 52 5 [T SPKRAMP_LFE_OUT 519
M SW TCH 2 FERR- 1000- OHM % o o O SPKRAMP LFE N ol o
N AUD CONNJ2_TI P 1YY Y L2 AUD LI _INL oD« NOSTUFF NOSTUFF
maro 3 VRNV BHET 200 o2 &Ll I 8fes =0
o S L6753 100PF —— - T00PF
A % —T— —T— 5%
FERR- 1000- OHM B 38 =
AUDI O CERM 2 2 CeRM
6 AUD CONNJ2_RI NG 1YY Y L2 AUD LI _INR o« NOSTUFF NOSTUFfo2 —*ROSTUFF NOSTUFF
A VDDl—= M NERECK-W BTHED: 20MM 0402 C67851 1 C6786 789 1 1679
N\ SE 5- ao[ 7 L6754 100PE -1 L T00P T00PE —- —L TOOPF
c- vaur 600- OHVF 300MVA i i i iy —
OPERATI NG VOLTAGE 3. 3| AUD CONNJ2_ SLEEVE 1(YYY L2 AUD LI G\D o 302 |—— 402 402 402
POF M N_TTNE_W DTH=0. 40MM 0402 o
M N_NECK_W DTH=0. 20MM
L 2 R617055 1
s 1 AUD_J2_CPT_OUT ARN2 AUD_SPDIE_IN oo =0 =
SHI ELD 12 1/51“/&”
PI NS 1 C6750 M- LF
L TUF 402
—lj 18
%5 CRI TI CAL CRI Tl CAL ,| CRITICAL
DZ6753 Dz6750 DZ6752
] ESDALCS- 1BM2 % % ESDALCS- 1BM2 % 6;,8V- T00PF
1 SYNC MASTER=K17 LENGO SYNC DATE=11/ 24/ 200
CRITICAL |, e
. g/z?goi% GND_CHASSI S AUDI O JACK o, AUDI O JACKS
: RETURN FOR HF NOI|SE C}@ Appl e | nc.
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"M KEY"/ EXTERNAL M CROPHONE

CODEC QUTPUT SI GNAL PATHS L6880
FUNCTI ON VOLUVE/ MUTE CONVERTER PIN COVPLEX MAC OS SHDN W N SHDN DET ASSI GNVENT FERR-1000- OHM %@;ﬁ@%ﬂ@%& 15WM
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A) N A N A 0X09 (A) sg07,45,09,07, A R85 51, PPVE_ SO 1YY Y L2 PP3V3_S0_HS RX
SPEAKERS BL/BR  0X02 (2) 0X02 (2) 0X09 (9, V23) GPIO 2 N A N A 0402
SPEAKERS FL/FR  0X04 (4) 0X04 (4) 0X0B (11) GPIO 2 GPIO 3 N A R6890 CRI Tl CAL
SPEAKER LFE 0X03 (3) 0X03 (3) OX0A (10, D) GPI O 2 GPIO 3 N A SVBUS PCH CLK 1 ) C6880 16881
SPDIF QUT N A 0x08 (8) 0x10 (16) N A N A 0X0D (B) 40 42 34 32 20 20 20 25 37 ¢ (TR N 10%@:: -4 gg.voowF
8 6]
= R6891 %5 2 2 g | CRITI CAL
CODEC 1 NPUT SI GNAL - PATHS d0 42 30 22 50 20 20 33 37 o¢mry— SMBUS_PCH_DATA 129, 2 Ugsua o
FUNCTI ON CONVERTER PI N COVPLEX VREF DET ASSI GNVENT 5%
LINE I N 0X05 (5) ox12 (12, G N A oxiz (9 R6892 it cogz7s KEEP DET TRACE AS SHORT AS POSS
SPDIF IN 0X07 (7) OXOF (15) N A N A AUD 12C INT L1x0, 2 HS ScL 6 [sc. mceiag L HS M C BIAS
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- = MOA D3| P2 gy TP_GPU M OA D<3> ao o
M OA_D4 TP_GPU M OA D<4> -
AF9 _|SP_PLLVDD M OA_D5 TP_GPU M QA D<5> 601
65mA M OA_D6| T2 TP_GPU M QA D<6> s 1
l—AE—PL“’DD M OA D7 TP_GPU_M OA D<7> o
AD9 |vi D_PLLVDD M OA_D8 TP_GPU M QA D<8> 601
M OA_D9| UL TP_GPU M OA D<9> 6 81
M OA_D10 GPU_M QA D<10> o1
MOADIL U3 gy GPU MOA D<11> & o
M OA_D12, D<12> 1
MOADI3| T6 gy GPU M OA D<13> o o
L8635 MOADLA| N6 gy GPU M OA D<14> o -
PP1VO5 SOGPU 100NH 700MA- 0. 1404HM K27M M OA_HSYNG NC GPU M QA HSYNC 81
02 00 77 75 51 7 6 o o1 27 GPU CL BL_IXTAL_I N NC_GPU_M QA_VSYNC
l Y Pplh\gg;%%i%g%mwm Fe ™ » am NG GPU XTALOUT o B2 IxtAL_our MOAVSYING L3 gpugp— NG GPU M QA VSYNC s o
0003 VhERR, 12 i - M GB_CLKI N NC GPU M OB CLKI N o
C8637 1 ACETE DSV 86351 1CB636 M c8_cLkout|_va NC GPU M OB CLKOUTR
4 = léw — =i o g CGPU XTALOUTBUFE 4. D1 |TAL_cuTBUFF M 0B_CLKOUT* NC GPU M OB CLK o
. = [ RS T S P e 8
| o
L8640 M OB_DO NC GPU M OB D<0> =
L MOB DL Y2 gy NC GPU M OB D<1> a>
020077755175 PPLVO5_SOGPU 100NH 700MA- 0. 140HM = M OB 02| Y3 gy NC GPU M OB_D<2> Eii
1 2 PNPlL}/'(\")tswesu VID PLLYDD F %™ . M o8_D3|_AB3 — NC GPU M OB D<3> F.
0603 N TH= M OB_D4|_AB2 NC GPU M OB _D<4> "
C8643 1 AEETbEY C8640 1| | csea1 JiC8631 M oo ool am e NC_GPU M OB_Deb> 2
4.7} @, fy_: - i‘ggl; z AUF M OB D6 NC GPU M OB D<6> o
2 EE 2 % 2 8% M OB 7| ACL qugp NC GPU M OB D<7> o
603 603 202 202 M CB_D8|_AC2 NC GPU M OB D<8> o
_T_ M OB_D9| AC3 gy NC GPU M OB D<9> ao o«
= M CB_DL0| A2 g NG GPU M OB D<10> s
M OB DLl AE2 gy NC GPU M OB D<11> & o
M OB DL2| U6 g NC GPU M OB D<12> oo o
M OB DL3| Vo g NG GPU M OB D<13> &
M OB D14| Y6 quugp NC GPU M OB D<14> &> o
61 GPU_STRAP<0> STRAPO
LD GPU_STRAP<1> W__[STRAPL
1Ty gputp—GPU_STRAP<2> vz_|sTRAP2 NC GPU M OB HSYNG SYNC VASTER=K18 M_B SYNC_DATE=06/ 297 200
M OB_HSYNG o e
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! ! : : Renaned signal s Unused signals
: Native Func : Pl s | Native Func \ @l s s 00 TP _GPU JTAG TCK = TP GPU JTAG TCK 8 81
j} GPU VOORE VIDB @ ' CPU_VOORE VI D3 woe mm NG GPU GPIQ 15 "= : —  Nc GPUGPIO 15 o o o120 27 GPU_CLK27M _ GPU OLK27M B —%&%’EJTAG 1D = 1P GV JTAG TDI o o
o ' reoc ' — o _weos = VAKETBASETTRUE NO TEST=TRUE VRKE_BASE=TRUE - w e _TP_GPU JTAG TDO — TP _GPU JTAG TDO o o1
% DP_EG HPD i DP_EG_HPD wees w0 GPU GPILO 16 . - . —___EG DP_CA DET o o 01 00 GPU CLK27M SS __GPU CLK27M SS w0 o105 * ~VARE_ BASESTRUE =
o BL_Pw = VAKEBASETTROE o0 oeTeCTo \ - VIKE_BASE=TRUE - w0 TP _GPU JTAG TVS __TP_GPU JTAG TMB w0 o1
% _GPU VOORE VI DF®-P- . GPU_VCORE_VI D4 0o e oo NC GPU GPIQ 1PV NC GPU GPLO 17 4 o0 51 50 52 GPU_TDI ODE P _ _GPU TDIODE P 52 0 o1 o8 RS TROE =
% EG LCD PWR EN-0v0 ' EG LCD PWR EN NC_GPU_GPI O 18"Vt ' NC GPU GPIO 18 GPU TDI CDE N — GPU TDIODE N o 00 TRCEUJTAG TRST L = TP GPU JTAG TRST L w0
2 ’ - — = 80 81 88 81 80 ; . — - - 80 81 99 81 80 52 SARE BASESTROE — 52 80 81 99 NARE_BASE=TRUE —
% EG BKLT EN ‘oo — EG BKLT EN 50 01 58 s NC GPU GPl Q LgV-perecn . —  NC GPU GPIO 19 w0 o -
3 T T = WARE BASE=TROE = = = N =
§ _GPU VCORE VIDO VY% . GPU VCORE VI DO weres me NC GPU GPIQ 20 '™ ' — ___NC GPU GPIO 20 w0 o1 s 02 o LYDS_EG DDC CLK __LVDS_EG DDC CLK sass NG FBA MACI3> oresrerroe=—NC FBA MA<13> D
2 — = = —  VAKE_BASESTRUE NO_TEST=TRUE “VARE BASE= — — NVARE_BASE= 7 = =
§ _GPU VCORE ViDL V> ' — ___GPU VCORE VI D1 wors e NC GPU GPLO 21 o ' — _NC GPU GPIO 21 w0 o1 w0 LVDS EG DDC DATA — LVDS EG DDC DATA o NC FBB MA<13> oresrere=—NC FBB_MA<13> _—
t | ; = WRKE BASESTROE. 2D —  WAKE_BASESTRUE NO_IEST=TRUE “MARE_BASE= = — MARE_BASE= Y TEST= =
§ _GPU_VCORE VI D2 “o/'&vio —  GPU VOORE VI D2 O w5 5 o NC GPU GPIQ 2 SWorA . — NCCGPUGPIO22 oo s 5 o DB EG DDC_CLK — DP_EG DDC CLK o1 02 0
, , - mw NC GPU GPIQ 23 % ! — NC GPU GPl O 23 w0 o1 s 52 0 DP_EG RDC_DATA — _DP_EG DDC DATA R
. - = RREPASESTROE NO-TEST=TROE SIrRE BRSES =
s SMC_GFX_OVERTEMPR L ' ___SMC GEX OVERTEMP R L wa . . Unused | 2C Buses
? T T — WAKE_BASESTRUE
oo _TP_GPU GSTATE<G®-"™ — TP GPU_GSTATE<0> —_— ! ' m NCFB B UCSL L S NC FB B UCS1 L 7 a
; = WAKE_BASESTRCE — VARE_BASE= = =
FB_VREF_UNTERM "R . —___FB VREF_UNTERM 7778 70 80 51 ! ! w2 o NC_GPU | 2CC SCL — NC GPU | 2CC SCL o o2
i — WAKE BASE=TRCE | \ TMARE BASESTROE . NOTESI=TRCE —  — . .
w GPU GPIO 11 ' Su-sne ' — TP GPU_GSTATE<1> . , , o NG GPU | 2CC SDA oresrerre=—NC GPU_| 2CC_SDA we p NCFBBLCS L S NC FB B LCS1 L o
7 T = WAKEBASESTRE D “VARE_BASE= Y TEST= = { — VARE_BASE= Y TEST= =
s SMC_GFX THROTTLECKTL —  SMC GEX THROTTLE R Ly s o ! ! o o0 NC GPU ROM CS L O-TESTeTrO—= NC GPU ROM CS L w o
% FBVDD ALTVO ™o . = FBVDDALTVO mmwss ' ' m NCFB A UCSL L S NC FB A UCS1 L 7
1 — _BASE= ! ! — VARE_BASES Y TEST= = _—
o NC GPU GPI O 14 "®°mt ' — NC GPU GPIO 14 w7 NC FB A LCS1 L — NC FB A LCS1 L 77 &
81 T T — MNR‘EB?KSE?TRU:—ijES'I?FREE — MARE_BASE=TRUE NO_TEST=TRUE —
Config Straps
Physi cal o NG GPU | 2CH SCL oTesrere=—NG-GPU_| 2CH saL o o2
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 a2 01 D % g* |=2TCH SDA NO*“: — — NC GPU | 2CH SDA sz e s TP LV%:s: E% B_CLK_P — TP LVQS EQ B_CLK_P I
85 83 82 81 80 75 73 7 6 _PP3V3_SO0GPU ROM_SO XCLK_417 FB_0_BAR_SI ZE SMB_ALT_ADDR VGA_DEVI CE — UE e t* e ‘ e TP LV _EG B K N TP LV EG B K N v ot o
ies into Jus connecti on page - = -
™MT no stoed  no sTued ROM_SCLK PCl _DEVI DJ 4] SUB_VENDOR SLOT_CLK_CFG PEX_PLL_EN_TERM (1265 requires pullups even i1 not used) 98 82 81 —NN&ELB\%SHEE;EA DATA P<3N; ESTETRE= NC LVDS EG A DATA P<3> o szfs
Rs7071 ngcg)%1 T%?%]Kl ROM_SI RAMCFG] 3] RAMCFG] 2] RAMCFQ 1] RAMCFC{ 0] o6 02 81 __NC EVDS_#«GEA DATA N<s;5’lt I NC LVDS EG A DATA N<3> o azfps
Ng%w M:l%% M:l%% STRAP 2 PO _DEVIDL 3] POl_DEVI D 2] POl_DEVI D 1] PAl_DEVI D 0] we e NC LVDS EG B DATA P<3> — NC LVDS EG B DATA P<3> o sfes
- TMARE BASESTRUE. — — _ NOTEST=TRE — — —  — — —
b5, bk, STRAP 1 3@ O_PADCFQ 3] 3@ O_PADCF] 2] 3@ 0 PADCF] 1] 3@ O_PADCFQ 0] o NCIVDS EG B DATA N<3% — NC LVDS EG B DATA N<3> 4 o C
—RRRE BASESTRE — NG TESTETRE = = B PALA RS
o GPU ROM SI STRAP 0 USER[ 3] USER] 2] USER[ 1] USER[ 0] — ~
apEFURM S 4
- GPU_ROV SO
- GPU_ROM SCLK
T Strap S1/S2 Bit[3:0] PUPD Rval Strap S1/S2 Bit[3:0] PUPD Rval PCI _DEVI D] 4: 0] =0x14 96 MOADE and MOAD<9.. 0> are used as Debug Port
o 0 0000 PD 5k 8 1000 PU 5k w0 NC_GPU M OA CLKQUTP — NC GPU M QA CLKOUTP 4
Zz%?gﬁl RBZ%% R% %%1 1 0001 PD 10k Y NC GPU M OA CLKOUTN " _ NC GPU M OA CLKOUTN
4% 4% 1A% 2 0010 PD 15k A 1010 PU 15k % WRRE BASESTRUE . NOTESI=TRE — — —  — — — . —*°%
S P 3 0011 PD 20k B 1011 PU 20k o o0 NG GPU M OA CTL3 — NC GPU M OA CTL3 w0
25 402, 402, ~NARE_BASE=T! NO_TEST=TRUE —
4 0100 PD 25k C 1100 PU 25k . . TP_GPU MOA DE __ TP GPU M OA DE . X
—?’ 5 0101 PD 30k D 1101 PU 30k °1 90 ° “NARE BASE=TRUE = o8
= 6 0110 PD 35k E 1110 PU 35k s 1P_GPU M OA D<9.. 0> = GPU M QA D<9..0>
7 0111 PD 45k F 1111 PU 45k o 80 NC GDU M m CLKI N _ NC GPU M OA CLKI N I p—
05 03 02 0150 75 73 7 6 PP3V3_S0GPU L o TESTETRE =
NC GPU MOA D<i4..10> ~ o GPUMOA D<14..10> .
re701:| Re703!| Re70S: PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON o 50 %"41% HSYING NO TESTSTRUE — NC CGPL) MO8 HSYNG o
45, 35 34. 81§ 105 114S0353 1 RES, MIL FI LM 1/ 16W 24. 9K, 1, 0402, SMD, LF R8708 VRAM 512_SAVBUNG 81 80 _Né:mgiz%lst'\g QpVSYNC NO TEST=TRUE — NC_ G MUIOA VSYNG co e
M:.lhé’ ey M:.lhé’ 114S0368 1 | Res. MIL FILM 1/ 16W35. 7K, 1, 0402, SMD, LF R8708 VRAM 512_HYNI X e e NC_ GPU M OB CLKIN — NC GPU M OB CLKIN w0 o
402, 402, 402, “MARE_BASE=TRUE NO_TEST=TRUE —
w0 NC_ GPU M OB CLKOUTP — NC GPU M OB _CLKOUTP 40
“MARE BASE=TRUE .~ NOTESI=TRE —  —  —  —
o CPU_STRAP<0> o v o0 NC GPU M OB CLKOUTN — NC GPU M OB CLKOUTN 4 4
“MARE_BASE=TRUE . NOTESI=TRE —  —  — — —
oo CPU_STRAP<1> w0 NC GPU M OB CTL3 — NC GPU M OB CTL3 w0 o
GPU_STRAP<2> VARE_BASE= TRUE NO_TEST=TRUE —
= Bl ce Le e =D (LU 08 L - |B
3 = ) TEST=TRUE —
“I‘?OS%UZT ,\%3-81'1:1': ,\%%Ugf w NC GPU M OB D<14..0> nresrote — GPU M OB D<l4..0>
2. %50 10K ¢ 24. 9K w15 g A5, PPAVE_ SO o 50 _NWCN%M 0B VSYNC NoTEsT=rROE=— NG GPU_M 0B VSYNC w0 o1
WL T MDY i o 0 NC_GPU_M OB HSYNC ______ NC GPU M OB HSYNC w0 o
“ 2#?‘”2, w5 63 52 5150 75 73 7 s PP3V3_SOGPU VARE_BASE= NO_TEST=TROE —
F\’827L-'50K1 F2827L-'5JKl 47':'%2K1 F%847L-'%%1 Unused C ocks
VL R W%Q% M:lgg\l% w01 0 _GPU_CLK27M SS
202, 202, 205 205 a5 03 02 01 50 75 72 7 s PP3V3_SOGPU . o0 _GPU_XTALOUTBUFF
2 2
_—
R8796'R8797*
o 02 o ry-DP_EG DDC CLK | 2.2K¢ "2.2K
85 82 81 DP_EG DDC DATA M:_lgw M:_lgw
PP3V3_S0GPU <@ b5 bk
) DP | G DBC CLK ) 5 NO STUFF
DP_CA DET_EG FET R 7 0
DP_CA_DET_EG | Q8742 o 15 gy DP_| G_DDC_DATA w0 SMC GEX OVERTEMP RyL R8798 LAAA 25 _ SMC_GEX_OVERTEWBL .«
R8742' SOD- VESM HE 51 50 SMC GEX THROTTLE R L R8799 o0 1 2 _ SMC_GEX_THROT Tl s L
;\fl%?\‘} < SSMBK15FV EG LCD PWR EN oo 0 51 8
A EG BKLT_EN oo 50 61 00
« _[EG DP_CA DET ol T8Te  DP cA DET o o o0 FBVDD ALTVO oo w0 51 67
o~
|—u—’° FB_VREF_UNTERM 77 70 0 o SYNC_MASTER=K18 M.B SYNC DATE=07/ 01/ 200 A
o> e
R8 43 R8792' RB793RB794' RY IR GT216 GPI OS & STRAPS
1 2 DP_CA DET EG (e 1%5 1%52 35 1035
5% 1/ 18W 1/ 18W< 1/ 18W 1/ 18W
ToW Ve 3 Ve 55 NfEA N{abg d} Appl e Inc.
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Page

Not es

Pover aliases required by this page:
- =PP1VB_GPU_I FPX
- =PP3V3_GPU_I FPCD_I OVDD

Signal aliases required by this page

(NONE)

BOM opti ons provided by this page:
(NONE)

Sum of peak currents: 240mA L8800
76 PP1V8_GPUI FPX FERR- 220- OHM 2. 5A ?mA peak per diff pair
[ Y Y YL 7on peak for all pairs . PP1V8_GPU | FPAB | OVDD F
css00:  csso1: ces03:| A MT
4. 7yF L 0. 1UF —— 0. 1UF
2 :7)—— % —— %)
gg 2 2 2 usooo0
0 0 0 NV- GT216
BGA
w0 77 75 51 7 ¢ PPLVO5_S0GPU Place at A® Place at AGLO (5 OF 9)
= = A® | FPA_| OVDD | FPA_TXJ_AMLL LVDS EG A CLK P a8 98
AGLO || FPB_| OVDD I FPA_ TXC' 5 AML2 g LVDS EG A CLK N oD o o8
GPU | FPEF_RSET ., 1008892 <A - EPLV0S_GPU L FPCD | VDD F | FPC_I OVDD | FPA_TXDO) LVDS EG A DATA P<0> w0 o0
GPU | FPC RSET AKB I FPD I OVDD | FPA_TXDO* |5 AL LVDS EG A DATA N<0> oa o8
U | EPAB RSETEZ 1 2 sompeak  PP1VO5_GRU | FPAB PLLVDD F 2 PP1VO5_GPU | FPEF_| OVDD F, | FPE_I OVDD | FPA TXOLE A VDS EG A DATA P<1> o
2 -3 nm \ o
GPU_I FPD_RSET .. *” 88051 C8806 : Ky mm e | Foet v | EPA TXDL* LVDS_EG A DATA N<1> o0 on
4. 7TUF —— 1UE AK9 |l FPAB_PLLVDD | FPA_TXD2| _AKI| LVDS EG A DATA P<2> a8 08
' Zté;q e 815 % w2 EPAB_RSET | FPAB_RSET | FPA_TXD2* EG A_DATA_N<2> o oo os
2 3 1 o
i - o e R E o oo DR S R A B TR
1R|§3855 1R|§3850 11R|§851 11R|§858 4 .. GPU | FPC_RSET g | FPA_TXD3 oo o1 o0
o + » PP1V8_GPU | FPEF_PLLVDD F AJ6 | FPEF_PLLVDD N - m wi Eg E &ﬁ E,
5t « GPU_| FPEF_RSET — ALL || FPEF_RSET L TXCOANLS g VLD B0 B R N @D
| FPB_TXD4 LVDS EG B _DATA P<0> a5 08
L8810 | FPB_TXD4* |5 AP LVDS EG B_DATA N<O0> a8 98
180- OHM 1. 5A 7 peak per diff pair | FPB_TXDS5|__APL LVDS _EG B _DATA P<1> 55 08
82 80 77 75 51 7 ¢« PPLVO5__SOGPU 1 2 7mh peak for all pairs PP1y05 GPU | FPCD | OVDD F o, | FPB_TXD5* LVDS EG B DATA N<1> 88 98
0603 NECK; W DTH= E | FPB_TXD6|_ARLL LVDS EG B_DATA P<2> a8 98
C88101 Cc88111: C88131: AGEEL 0OV LVDS_E | 2cA_scL | FPB_TXD6* LVDS_EG B_DATA_N<2> o as oo
4. 7T — 0. 108 — 0. 18 o5 01 LVDS EG DDC DAT, | 2CA_SDA I FPB_TXD7|_ANI1 o NC LVDS EG B DATA P<33mm o0
V) 2 i i \/’Z—I' | FPB_TXD7* |5 AP11 NC LVDS EG B DATA N<33om o: o0
03 02 702 P
° : | FPC_AUX_| 2CW SCLL_AP2 g, DP_EG AUX CH P o o o
Place at AJ8 Place at AK8 | FPC_AUX_| 2CW SDA* |1 ANS gy DP_EG AUX CH N [ ¢ %8
1 n@ NG GPU | 2CC SCL oy Ea | 20c s > o
12CS nust be pulled up if not used . NC GPU | 2CC_SDA E4 |l 2cC_soa IFP(;L? $ Eg & Ez8> 85 98 NO STUFE NO STUFE
1.8815 12CS addr fixed at Ox9E, OX9F & - — — band | FPC_LO* |5 Al 85 98 R88611 1R8860
FERR- 220- OHW 2. 5A I FPC_L1| AL DP_EG M._P<1> o5 98 1K e
60mA peak | FPC_L1* DP_EG M._N<1> 85 08 % %
05 03 01 00 75 72 7 » PP3V3_SOGPU 1 mz_ 260mn p PP3V; L EPC PLLVDD E o oo DF EG M P2s e e w2 z%gﬁ\g
. mm
ACE=3. 3V 52 49 45, | 2Ccs_scL | FPC_L2* DP_E N<2> 85 98
cg8lor  C88l6: o 10 1eco SVBUS_SMC_0_S5 | 2C5_soA | FPC_L3 DP_EG M__P<3> -
Oy i |FPC_ Lo A2 gy DP_EG M__N<3> __yom oo T
SEF%/' 2 85“’3' 2 1 2CS nust be pulled up if not used. - L
0 0 12CS addr fixed at OX9E, OX9F | FPD_AUX_I 2CX_SCL|_ARANC =
| FPD_AUX_I 2CX_SDA* |5 ANING
L 61 NC GPU | 2CH SDA | 2cH_SscL | Pl Lol NG
o NC GPU | 2CH SCL | 2CH_SDA IFPDﬁ[O* OAW_ARNC
I FPD_L1| ARINC
| FPD_L1* D_AWNC:
- DP_EG DDC CLK I 2c8_scL LPPD_L2—A0NC
PP1V( | FPE'n: | DD _F e e DP _EG DDC DATA | 208 SDA | FPD_L2* |5 ARBNGC
1 =200 2 = | FPD_L3| ARBNC
AGESL. DSV " | FPD_L3* |5 ARANC
PP1V8 GPU | FPEF_PLLVDD F | FPE_AUX_I 2CY_SCLL_AEANC
R : | FPE_AUX_I 2CY_SDA* |5 ARANC
VOLTAGEST, BV inputs must be pulled down if not used | FPE L0
B\
| FPE_LO* o A%NC:
'R8857 | FPE_L1| AANG
%Q)K | FPE_L1* D_A%NC:
fiew g i
2 | FPE_L2* |5 ARBNG
| FPE_L3| ABBNC
L | FPE_L3* |5 ABBNC
| FPF_AUX_| 2CZ_SCL{_AR3NG
| FPF_AUX_I 2CZ_SDA* |5 ARPNC
| FPF_LO|_ALNC
| FPF_LO* |5 AL3NC
| FPF_L1| AJ3NC
| FPF_L1* (5 AJ2NC
| FPF_L2| AJING
| FPF_L2* |5 ARING
| FPF_L3| AN
| FPF_L3* [ ABNG
AJ12 |DACA VDD DACA_RED_AMIRC
DACA_GREEN_AMIgic
DACA_BLUE_Alddic
N¥sk2_Ipaca VREF DACA_HSYNJ_AMIRC
Nk3_pAaca RseT DACA_VSYNJ_ALIRC
GPU_DACA VDD AGI__IDACB_VDD DACB_RED_A¥ANC
GPU_DACB_VDD DACB_GREEN_ALdnC
PP1V8 GPU | FPD PLII_TxDD DACB_ VREF DACB_BLUEL_AJANC
NEER gPTHe0- 1 mm DACB_RSET ced_agsne
SYNC_NVASTER=K18 M.B SYNC_DATE=06/ 297 200
| FPD_PLLVDD —
NV GIr216 VI DEO | NTERFACES
DI O y
DACB_HSYNJ_AWING D
= _GPU | FPD RSET | FPD_RSET DACE_vevNd_aeNG d}@ Appl e Inc. I,!w.m_l_
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GPU VCor e Regul at or

51,7 3°PP5V_S3 R8911
L PP5V S5 GFXI MWP6_PVCC
C89021 1 C8903
4 7}%% LHLUF 57 71 70 o8 g7 65 g 05 7 o PPBUS _G3H
X5R- LRl 2 Z 55 CRITICAL |CRITICAL
C89311* C8930 1, |+ ©B8932 CB933: 1C8934|
68UF — 0/,« o ig% ];go/ - L gggpow—
= 2 2 2
D 0 PP5V S5 GEXI MVP6_VDD B SM’EEELBZE 605-1 60371~ |—" 402
408 1C8901 T
— U © o
T g E 8 + R8930! CRI TI CAL
1K
2 VDD PvCcC 1g°§; %FS%?‘?OO
RB905 CRI TI CAL 205, 1
EAAN GEXI MWP6 RBIAS ;i lreias USQ0O0 ViNis o GEX| = 2
% Ffiare: i o W RN J 5
ok SRk | SL6263CUATE 1 | GIEXI M/DE UGATE 4 d .
2|1 GEXI MWP6_SCFT > |soeT EATE NODE=TRUE DI BT RUE 3 g
1I L/u 3 l 5E$:WB Elg 33@ BOOT|_17. GEXI WP6 BOO
i WIREWBIES W 8956 %ggi%
o o GEXI WP6_| MON 2 || MON 0. 223[<§, cE|8Té%L 2001 Vout = 0.80V - 0.98V
GOOD 1%
os & PP3V3_SOGPU e STV RYE - 603 ;‘V 0. 6UH 304 1. SMHM Pt
80 7sffa®? & 83 23 |VI DO 1
ot & - ) " X M/PE VI DL e Prase s | GEXI WPG PHASE I 1 m 2 PEVOLRE GPU REG R, 2 1 . PVCORE GPU 675078 53
R89]%7K 1R§K910 s __GEXI MVP6_VI D2 2 |viD2 SW TG NODE=TRUE ValrAGEET. 2V C8966 1_L CRI TI CAL 30A max out put
e TR o v | S oSpmmm—ee Lt cgoses| |eggeil | AL | Topggpl. (LA T
a0h, 2402 ~ "EG RAI L3_EN o [t GecpL 0. 001k, s ST &85 ? 20—~
o 7 [T 20 VR ON LeaTEL 2 | GEXI WWP6_LGATE 0% XBR 2 FaRY 2
R89241 GEXI WP6_AF_EN a0 |AF_EN ; s\ G | RE6795 465 o0 18965 PHS
o9 GEXI MVP6_FDE 22 |FDE i St g g / D RECTRET-M 108967 | - %‘%UF CRI TI CAL
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LCD (LVDS)
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LVDS Transmtter

Term nati on

Al enmul ated LVDS outputs require this term nation
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DP_EG M__P<3> F8 AUX- [y HL DP_AUX _CH C N o o0
98 52 DI N2_3+ <D
o 52 Cy—DP_EG M. N<3> F9 oI n2_3- PLACE_NEAR=U9320. J1: 3nm
P EG AUX CH p (C9335 1112 . DP EG AUX CHC P g -
98 82, ) EG ALJX G_' N 0 1UF 10% 16 402 To DAUX2+ R9307
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o
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402 ,

DP_ESD
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1 2
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R9403 F- RT- THSM
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1M 2 QHOT_PLUG_DETECT G\NDO 3 FL9401
27 O CONFI GL M._LANEOP O 12- CHM 100MA
oW 81 oo @ M._LANEONO--2 pLi> 1 MR,
22 o - DP_M._P<3> C0414 1: 2. DP M_C P<3> 10 DP_M._CONN_P< 8 Saw — awnol L 3
10 9
= OM__LANE3P o —
= e DP_M._N<3> C9415 1|2, DP M _C N<3> |2 Y2 « DP_M._CONN_N<3 2208 A S A, Il NN N> 2 (YY Y LS
0. 1uF d 14] Sao T apol 13 CRI TI CAL
o sy DP_AUX_CH C P 16] oA o N e s s DP_M._CONN P<2>
181 SAUx o NL?LANE2N0—1—7
% ssgmyDP_AUX_CH C N 20[ Sop PR RETURNO| L2 DP_M._CONN_N<2>
DP_ESD
52,83, 8 PP3V3_S0 ]
R R 5 CRI TI CAL N seorns
R9442* D9411 21
100K s RCLANMPOS24P 514- 0637 R9402
118% R9421
HEE 100K R94(32
w o5 o1 m DP_CA DET b2 AL | diof XBids
4022 9|NC Nd 10
L DP_ESD
CRI TI CAL DP_ESD
2 —
E: o2 DP CADERLQ 3 40 CRI TI CAL
3 RCLAMPO504F D9411
440 o5 SC70- 6- 1 RCLAMP0O524P
2N7002 X-G = SLP2510P8
SOT- 363 g S DP_CA DETL. O 1
S DP to DVI/HDM oo i
RO422!| Cabl e Adapter 2 N olne 7
. ) 1M< (CA) has 100k i
have Drain to Gate | eakage of <500OnA and Gate to|Source resistance of >5Mohm 1/18W<S pul | -up to DP_PWR 3 g
VFabs,
3|
faf?; %g PP3V3 SO .
75,
R9444*
10K
5%
118w
s
o0 05 (OOT}—DP_HOTPLUG DET 02 ,
E G/2 DP_HPD L
3
@441 /0
2N7002DW X- G 'B'
SOT- 363 s G
I
4 N DP Source nust pull
Rgfozo:?( down HPD input with
5% greater than or equal
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P‘:"n 1/ 1

5% 17T

BW M- LF 402

6W MF-LF 402

wDP_M._C N<1> (9413 1: 2 DR M _N<1> o
0. 1uF °
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0. 1uF °
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83 71 70 68 67 66 50 40 8 7 6 PPBL)S—&H &
CRI TI CAL
c;9540l Ji09545 CRI TI CAL
I0F C95901, |[rC9595
S 280 62F—= — IUF
LT T, R9500 T TR
2\/\'/\/\1 PVI N_SOGPU_P1\05 CASE_EE?f 603-1
176w
— M- LF
= | 402
CRI Tl CAL B bPEV SO =
510 67623 a2 48 53 55 69 70 71 73 102
Sl %)OODT — CQPOO i_ C9501 1
PONERPAI R- 6X3. 7 p—
I_ 1 P1VO5GPU DRVH 2
8 CATE RODEL TRUE 205 }f (Internal 10-ohm path 5
O DrETRUE = from PVCC to VCO)
I— PP5V_SOGPU P1VO5P1V8_VCC CRI TI CAL
P1VO5GPU DRVL N BTH=O: 560
— - AeetsV) } S| S426DN
CATE PrRUE PP5V_SOGPU VREF PWRPK- 12128
DI DT=TRUE . C9503 1 -
. VA TAGESsY C9504 1 1 5:: CRI TI CAL PP1V8_SOGPU | SNS R ;s
4 o i AE L9560 Vout = 1.8V
+, _PP1VO5_SOGPU | SNS_R PVCC VOC VREF3 4(% }{ 402-1 1 OLJleliSA- > 62’\/0_“ 8A MAX QUTPUT
Vout = 1.05V 1 5301 CRITICAL Lpd 7y BOVBOGST- S RTI AL 560 limit?
= 1UE
3. 5A MAX OUTPUT CRI Tl CAL -+ 0% 6 _[VIN LDOREF| SGND) . C95601
. L9510 i&é 2 P1VO5GPU VBST 17 |goor1 U9500 BOOT2| 24 _ P1VS8FB VBST ORI TI CAL 5 S0UE —- F = 500 KHzZ
(@510 1imt?) 2. 2Lk 8. OA 603-1 LNR-VY BFHES: ST 15 |uGATEL UGATE2| 26 Dror=TRE M NERERR- : — 561 20% 19565
1 2 PPVOBEPU LL 16 |PHASE1L PHASE2| 25 paLy: FaRY 2 1
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EQgi gL PoveoesT-su H BHES: T Vo LeATE2| 23 PLVBEB DRVL 4 11} | PURPK- 12128 5 6.3V
X515 S5O0 ST NODE= TRUE 10 oura N cut2|_3 (=PP1V8BEB S0 RFG) NRERN : & XK
SM 0%, 14 |EN1 1 EN2| 2 Dl DT=TRUE —
1532 ggéMTANT 9 |svp [ C958 1l2]s
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C9515 P1VO5GPU TRI P 12 lium ILinel 3 P1V8FB_TRI P ;@g 1 -
100k p 29 SKI P* 603-1 =
Gig PLACE_NEAR=L9510. 1: 3nm 2 Jen Loo rerl 1 PP2V SOGAU P18 REF PIVEER LI XVB565
603 20 |SECFB POK1f 13 R B QL\N{EE = 3 SM
2 _|TON POK2|__2. VOLTAGE=2V E 2|1 PlVS_G:’U_VSNS DI DT=TRUE R .
THRM PAD GND  PGAD R9585! 13./.5@:/( PLACE_NEAR=L9560. 2: 3nm
130K ME-LF
5%0550 VSNS & bY RN lem w02 |, Vout = 2(Req/ (Ra+Req)) FBVDDQ
. NO_STUFF b5, FBLVES 1 1. 553V
IlQOQE%%(O 95201 0 1.8V
100RE 1R9535 35352312 1
Jeew T TSR xves00| | | |1 S9R$S <Rb>
2402 702 1P ew SM — %t R9564 1 C9561
1 SOF 1 2 2 4055\/. 127K s Lo 001UF
5 P —
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20. OK SOD- VESM HF
To%
R
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; FBVDD_ALTVO
o+ oy | EG RAIL1_EN NEEKW D X am e -
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o o7 00 74 o qom | PMLALL_GPU_PGOOD
88 74 73 (TR EG RAI L4 _EN
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R9600 jvs R i T 3 i
Jreaieeas o Sz GVUX CPLD *RBg LVDS Recel ver Term nati on
TMEEER Y A s a8 7 72 10 12 7 o _PPIVE_SO PPSVSRIVE SO QWX
o9 4 1/16W
Mios" PP3hv§ ?ﬁz)@*%‘%_& s 1sw w;@_ggivg FEB:2
B 3v3 v LVDS 1G A CLK P RI650 3100 1 2 . oo LVDS |G A CLK_N R
1C9610 ([1C9621 |t C9622£C9623 1 C916'2:4 1 Cgl%%S 1 8291%'2:6 1 8291%'2:7 1 8291%'2:8 1 8;916UI2: %é}[ o LVDS |G A DATA P<0>_RIBSI 100 1 , e E12 VDS | G A _DATA _N<O> 1 6 o
28-%1UF p— 98-%1UF p— 98-%1UF p— 98-%1UF p— 98% u -_— (%)8‘\’7’ -_— %8‘\’7’ -_— %8-‘\’7’ pu— %8-‘\’7’ _— %8-‘\’7’ 84 81 74 73 72 71 70 60 64 63 [s9.55 53 PP3V3 SO /\/\/\/ 05 88 16 _LVI | A DATA P<1> RYBO”Z 1 2 ° o6 ! L VI | A DATA _N<1> 15 65 05
2 R 2 R 2 5w 2 S¥m 2 S¥m 2 CERM 2 CERM 2 CEpm 2 CERM 2 CERM 52 49 48 47 42 40 37 34,30 28127 28 28 5% ass 10 LVDS | G A DATA P<2> 9653 100 1 2 g EEEE_ g z_u‘i LVDS | G A DATA N<2> ;4 o5
402 402 402 402 402 402 402 402 402 402 1 oW AN ~——HHACE HEGEtRe0q Gloomn LV L2 A LALA Nees o
1 Miot” 19621 o LVDS | G B DATA P<0> Egggg 100 1 AN, 2 RHACE MERRIAAG0 Gor s LVDS | G B DATA N<O> 1 5y o5
72 16 121 o _PP1VB_SO R9610 FERR 220- CHM s LVDS | G B DATA P<1> 100 1 2 ey clea00 o dgm LVDS | G B DATA N<1> 4 4 0
D bl % AN 2 PP1V8_SO0_GWUX_R = PP3V3RI1V8 SO GMUX_ULG VCCPLL: 2 s LVDS 1 G B DATA P<2> _RIBD0 100 1 A2 Prack MEaeeRen Bt LVDS | G B DATA N<2> 5600 s
5% MN; TEER: 89™in R 3 . 0402 g
W lic9e11 |1 C9612 |1 C9613 |1 C9614 |1 C9615 |1 C9616 |1 C9617 RENT AGE=3.3 9631 s LVDS EG A CLK P RI660 100 1azp2 o gs0 112 5amlVDS EG A OLK N s,
02 L QAU —=Q 1UF ——Q 1UF ——Q 1UF ——0 1UF -0 1UF -0 1UF 2% 20w LVDS EG A DATA P<0> RYOOL 100 1n\A72 eract iehpergacy nig soml VDS EG A DATA N<O> o oo o0
S 1% T, 8 T, v 2 Y 2 Y 2 8 2 B 2 cem e LVDS EG A DATA P<1> RYIOBZ 100 1 A\NA/2 erace ieppergacy ergsoml VDS EG A DATA N<1> o g u
555 555 555 565 565 565 565 o LVDS EG A DATA P<2> RIOB3 100 1 \AA2 prack iegreimens ete 5ol VDS EG A DATA N<2> 5 5o o
wwme LVDS_EG B DATA P<0> R9664 1 2 g ol VDS_EG B_DATA_N<O> 4 o5 o
L o w v LVDS EG B DATA P<l> 100 1 ANAZ ek i ten ciy 2l VDS_EG B DATA N<1> 41 o
e PPIV2_SO oo 0. LVDS_EG B DATA P<2> 100 L NAA/Z _prack i end g sl VDS_EG B _DATA N2> o os o
- S| GNAL_MODEL=ENPTY PP3V3 SO
C9600 1 1C9604 |1 C9605 [1 C9606 [ C9607 |t C9608J1C9609 Re uir ed Pul I uns
a7 Lo U Lo U L g auF T L g aUF L g 1UF 0, LUF
o T, 1% T, 8% S 1% S 1% —Ij 2%
X5R CERM CERM CERM CERM CERM CERM
2 402 402 402 402 402 402
PWRS 4 1K
L o EG EQ EN RO68 AN oW W07
= “ o= “ < o<t of e ~ —
ENEEEEEEEEE BEEFEEEEEE EERIE - DEBUG RESET L o, R9680 1K . S —
2802528252673 85 _PP3V3__S0 NO STUEE
wH ?81% ég ég VvCC VCCAUX E’ 8 E/ 8 6 E’ 8 \g veal j j R96791
R9640'| |'R9645 o 25 20 JTAG GMUX_TCK K14 |tex aVUX
10K 1K w19 _JTAG GMUX_TDI 113 |TDH g g g g g g g g g‘ g‘ SI LK_PART=GMUX_RST | 1&{2@
oW s o 20 _JTAG GMUX_TDO K13 |TDO MT ue 202,
4022|2902 o 10 JTAG GVMUX_TNB 112 |mvs CRITI CAL Bl
GVUX TOE K2 |TCE < .
c cu creo g U9600 Requi red Pul | downs
XP25-5
NO STUFF NO STUFF w o oy LCD BKLT_EN P2 |perA— —PT7A LVDS_B_DATA_P<0> 05 00 w s _DP_MUX_SEL_EG R9681 10K : 2
Rgeiﬁ)]lzl 1%K646 o E:: LCD BKLT PW N2_IPB78 csEeA pr7e_az  LVDS B DATA N<0O> oD = 5 NN 557 oW V- TF 402
LVDS DDC SEL_EG P4_|PB14A PTSAl_AL LVDS B _DATA P<1> 65 98 2 10K
1% @— E DC
HELEW i 1e\év : Z: LVI EL_| PB14B PT8H LVI B_DATA N<1> a5 98 o0 o5 LVDS SEL I G R968 AN A 55T TeW T TF 207
a0z, |40 o DP_MUX_EN N3 |PB1SA( D) proaAl_cs  LVDS B DATA P<2> oo o o8
| v oy DP_MUX_SEL_EG v _|peios progl A5 __LVDS B DATA N<2> oo o oo o os LVDS DDC SEL_EG R9683 10K VY E—
% 75 o T} EG RESET L P5 |PB16A g PT14A EG PWRSEQ EN a8 (Use open-drain PGOTD output to hold of f the start of the GPU PYRSEQ until tRei S?L,E"—L i 1 TS o i valt 4y
1 o o7 74 EG RAIL1_EN M6 |PBi6B z PT148B GVUX_DEBUG RESET_L . s EG RESET L R9691 100K ; )
= o8 74 73 EG RAI L2 EN P6_|PB17A 9 % PT15A|_A6 tggg ﬁ &ﬁ EI oD & o NN\ 5% T ToW WFTF 207
o 53 74 EG RAIL3 EN Mb_[PB17B ES PT15B{ A7 oo 55 o8 LCD BKLT PWM RO693 100K : »
88 87 74 73 EG RAI L4 _EN P7_|PB18A PT16A_C8 LVDS B CLK P oD o o 8o 880 NN\ 5% T T6W W TF 307
17 PE KREQ L PB18B( OD) PT16B| LV B K_N 85 98
Ea DP_CA DET_EG N7 PBlQA( ) PT17AL_A8 LVDS_A_DATA P<0> oo s 5
CRI TI CAL o o q@n—LCD_PVR_EN N8 |PB19B pr178|_Bo __LVDS_A DATA N<O> oo 55 o0
Jo9600 54 48 45 17 6 (B> LPC AD<0> P9 |PB20A PT18A[_A9 LVDS A DATA P<1> oo o %
LPC AD<1> N9 |PB20B prisgl_clo LVDS A DATA N<i1> o5 98
1909782 94 48 46 17 6 LTS oD
M RT-SM 04 a8 15 17 o CEy—LPC_AD<2> P10 |PB26A pT1oA_Blo LVDS A DATA P<2> oo s o
O1— 04 a5 15 17 o gy LPC_AD<3> MO |PB26B g pT198l_A10 LVDS A DATA N<2> D =5 =
GVUX_JTAG_CONN . PP3V3 SO o1 64 85 86 88 99 101 94 48 46 17 6 LPC FRAME L P12 |PB27A 2 PT20A_A11  GND
o g duunenn o LPCPLUS RESET L P13 |pE27B ¢| preogl B2 GND =
o’ ﬂﬁg WGWJX L;IDO 20 50 ” LPC CLK33M GMIX PB28A 2| pres ma GND
T ITAG GMUX_TNE v me 2 @ GMX I NT P14 [PB28B | | Press a1z GND war e EG RAILL EN
S = VDS LGB DATA Pez> ot —Proal_aa DP_CA DET e s
B ofs JTAG GMUX TCK 20 2 o s 00 0 > LVDS_| G B DATA N<2> g2 |pios ProB|_B14 DC WEPLXGDADE]—TA S & o o o 74 -2 _EG RAI L2 |EN
GVUUX_PL6A 2 |pL6A PR6A| L <0> 82 85 98
8
O—s TP_GWVX PL6B D3 |PL6B preBl D13 LVDS EG A DATA N<O> ) 52 o8 58
93 88 18 LVDS | G A DATA P<0> DL _|pL7A pr7Al_ D14 LVDS _EG A DATA P<1> o 0 08 s 83 74 _EG RAI L3 |EN
€L % o0 10 (> LVDS | G A DATA N<O> g1 |pL7B PR7B| LVDS EG A DATA N<1> 82 88 o8
= 03 88 18 LVDS 1 G A DATA P<1> [ |pisA PRBA| LVDS_EG A DATA P<2> 52 88 98 ws o7 74 73 _EG RAI L4 |EN
05 00 160 LVDS | G A DATA N<1>  E3 |piss g pre|_F12 _LVDS EG A DATA N<2> o2 a0 06 LD PUR EN
NO STUFE | o B LVDS | G A DATA P<2> 1 |pion % 2| eron LVDS_EG B_DATA P<0> B
RO s o0 10 (> LVDS_| G A DATA N<2> @ |pios Pros|_Gl4a__LVDS_EG B_DATA_N<O> e o o RO 72 R9674
1% 03 88 18 | G B_DATA_ P<0> PL10A PRLOA E <1> o2 88 98 TK 7K
VLR 0 o0 10 LVDS | G B_DATA N<O> & |pL108 PRLOB] LVDS_EG B_DATA_N<1> e % %
22 e LVDS_IG B DATA P<1> o |pii1a pru1p 13 LVDS EG B DATA P<2> e oo 1R9G712 2 1R9673|2 o
93 88 18 LV | B DATA N<1> PL11B PRL1B VI B TA > N R9678! 671 7
03 88 1 LVDS IG A CLK HI |PL12A PR12A| H14 LVDS EG A CLK P T o2 o o8 4.7K 7K 7K
N ==y v werar 1 lpL12e prize| 212 LVDS EG A CLK N oo an o YR Liow Liow —
= » @q—IP_LVDS MUX SEL EG 1 PR 4al 114 LVDS | G PANEL_PWR am - Va2, 2462 2462
TP_GVJX PL14B 13 |PL14B g PRi4Bl M3  EG LCD PWR EN T e st
7 D GVIUX_RESET L K3 [PL15A g g PR2aal N14  LVDS | G BKL_ON am e e
N GMUX_VSYNC 12 |pL15B 5 oo preapl N13  EG BKLT_EN am o o 0o SVLUX_S3_PD_GND
-
57 53 74 EII\E/IXA(IE‘I:KSEB E’G&D NL_|pL25A o) 08302 74 PP3V!
eI ! Sl 8 8 8§ B3 8 8 B 6 6 sess s s 0 as ss|anaiss o ?607 e STUEF
(Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) 5 oo oo oadao 3\ 8\ 676 SSMVBNL FSUTEA5I2|3£ |<l- 1R9675
ao 8 6 8 86 6 6 6 35 'R o %“'wW
Me- LF
%18255‘3';523831 Eg S 2402
A J_ = SYNC VAGTER-KL/ REE SYNC DATE=06/ 24/ 200
= TTILE -
= G aphi cs MUX ( GVIUX
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PPBUS_SO_LCDBKLT PWR

PLACE_NEAR=L9710. 2: 3mm

%0

99 57 @I SNS LCDBKLT N

8 a CRITI CAL
. ‘Z%b N LI NE WDTH=8 g L9710 CRI TI CAL
DTH= 8 MM
0 ¥\/ %AE?C 33UH 1. 8A- 110MoHM P%FZ]1123 PLACE_NEAR=D9710. 2: 5mm
0
1 2 PLACE_NEAR=L9710. 1: 8mm PPVI N_BKL 1YY Y 2 PPVOUT SO LCDBKLT SW__ 1 N] 2 PPVOUT SO LCDBKLT 44 o
3 4 CRLTI CAL | 324745 28] NEGK W BTHEG: 38" M L CRI.TI CAL | CRI TI CAL|] CRI TI CAL | CRI TI CAL RECKoY DTFEG: 34 v
9713 Co/10+ RO73 S peBTRUE DFLs260 1 Q9715 |2 Cori6 | Cori8 |» CorI9 | C9717 .
:E i e sy f '='300( TBD) kHz TR T TR T T X8 701
24 PLACE_NEAR=L9710. 1: 8nm st;r Q’E'ZLF 2 ETE’CERM 2 xR CERM |2 ETE’CERM 2 ETE’CERM 2 ?i%aR M
402 2
D _LCDBKLT PGNDs, L CDBKLT_PGN 1582
- LCDBKLT VI N
\ny - . - mﬂag& @B:H:ES ﬁ W PLACE_NEAR=C9717. 2: 3nm J__
N KV: C9718 AND C9719 FOR 17" PANEL
F’LACE NEAR=U9700. 1: Smn 1 C9711 PP2VS5_S0_LCDBKLT 20 VDC1 4 &
1 — 1UF 3 5 PLACE_NEAR=US700. 9: 3
Cg OPF — %gx\)?, A = PLACE_NEAR=U9700. ACE_NEAR=U9700. 11: 3nm
Tz 285 PPEVS SO LCDBKLT | 23 |voce vour| 24 O | NOSTUFF NOSTUFF NOSTUFF
PLACE_NEAR=U9700. 1: 3mm 2 CERM VCLTAE SO . ':' 1C972 1 C972 1 C972
CRI TI CAL RO715! Nm 77— lu/QOPF f— lu/OnOPF f— lu/OnOPF
C9700 * uo700 il O ST, 38 S 2% S 2%
224k %ZUF MC34845BEP OVP = Vovp * (1 + Ra/Rb) ks S 4A& | o o5 o5
I - o [} C
xR CES*%"T —F X3 ceR LLP VOVP = 6.9V +/- 0.35v it (B« g 055" Y2y G728 1
e (San) orl 22 LCDBKLT OVP <Rap 100PF —— 100%5 — 100%5 e
50V 58V ] sV o1
s o o LCD_BKLT_PWM 2 1 LVDS BKL_PWM RC 16 | pywt Ry 2 Ry 2 G’  ROTL7
/\{M 18 | wake cHil 7 BKL_MC CH1 PLACE_NEAR=U9700| 8: 3nm PLAGE_NEAR=U9700. 12: 3nm~ 9+ & o LED RETURN 1
_EW 2 30" PLACE_NEAR=U9700. 10: 3mm 5% RO718 2 30"
40 6 | en cel 8 BKL _NC CH2 ey 1 10.2, | ED_RETURN 2
S YV RITTO N R WIS Fo T
17 9 BKL M . LED RETURN 3
PLACE_NEAR=RO725. 1: 3mm 1R|§ICGEUFF e |L-”C\EBW'L—)IEUOOVP cowe [e3¢] BKL ’\iC G S G770 VESLE 1A /\1%/\ 2 i am
o735 : 22K BT I SET 15 |1 ser ol 10 BKL_NC Cha AN WY LED RETURN 4
",:A,_: wf? C9705 1 1 _BI NI\FINIE%W B+$8 30"n 18w Rl907221 BI N_NECK-W DTH=8 gomlﬂn
s e |- R9710 ol 11 BKIL WY 130 LED RETURN 5 am-
402 cég s 256 M NERESR- WBRES 30" St BY22 MRRERWETHEES: 30™n
a0z |2 i o6l 12 BKL MELE 1 2 LED RETURN 6
LCOBKLT COMP RC 2:3 et > | M NERERR- WB+FE8 30" e WM NERESR-W BHES: 30™mm
M- LF
- 402
R8705 FarL St LCDBILT BALL RO716' 0558
ek ogrgel s 8 Ml W R S
)’l{% ow 280 ed B TUFF <% e v MT
2402 CERM 2 olo|al v~ 0 402, 402 X700
402 || ~ 4 2 SM
| 5 2 <Rbb
I GND_LCDBKLT_SGND 1 2
| SET = 153mA / <Ri set> NEGK W DTH=0. 247"
PLACEMENT_NOTE=PLACE XW9700 FAR FROM THE NOI SY PINS 3 AND 4
17 I nch Panel ﬁ 14 LEDs per string)
Target: |SET = 25mA, = 50V
ACTUAL: | SET = 24.7mA, OVP = 49.5V

KV: WAKE AND EN W RI NG CHANGED FROM REF SCHEMATI C AS QFET | S PRESENT ON P. 98
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SYNC DATE=12/16/ 200

TTTLE
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8 PPVIN SO _LCDBKLT

F9800
3ANP- 32V- 467
1 2

PPBUS SO LCDBKLT BUSED

CRI TI CAL
FD%%EP%?SBNBOOl PPBUS SO LCDBKLT FET

SSOT6- HF

88 s [T LCD BKLT EN

603- HF

M N_LINE_W DTH=0. 5 MV

M N_NECK_W DTH=0. 375 M | 1

VOLTAGE=T0V RO808
301K
1%
116w

M- LF
2402

1.C9802

P

Pl

< %J]_“Z‘i_“

q

2 [Ty-BKLT PLT RST L

MOSFET FDC638APZ
CHANNEL P- TYPE

RDS( ON) 43 nChm @. 5V
LOADI NG 0.4 A (EDP)

PPBUS SO LCDBKLT PWRgg

M N_LINE_W DTH=0. 5_MM
M N_NECK_W DTH=0. 375 M
VOLTAGE=10V

SYNC DATE=03/26/ 200 A

SYNC MASTER=K20A M_B

T

LCD Backl i ght Suggort
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CPU Si gnal Constraints CPU Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%TE 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 NEQ(‘G&:" NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU_50S =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD :STANDARI? _ > M _sen e -~ DM S2N P<3: 0> -
CPU_55S i =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD oM _s2n PCl E_85D PCLE DM _S2N N<3: 0> 018
N _ — _ _ = DM _N2S PCl E_85D PCLE DM _N2S P<3: 0> 018
CPU_27P4S =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML = DM oS PQLE 88D oo e DM N2S N<3:- 0> .
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. [—>_EDL_Data POE 85D boLE EDl DATA P<7: 0> .
EDI _DATA PCIE_85D PClE EDI _DATA N<7: 0> s 18
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : - —
I ;.. [ CPU 50S CPU_AGITL EDI _ESYNC<1. . 0> s 18
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? [ CPU_50S CPU_AGTI EDI _LSYNC<1..0> o 18
CPU_8M L * 8 ML 2 [ CPU_50S CPU_AGTL EDl _I NT o 10
CPU_COWP * 20 ML 2 O—CRUBEl CPU 50S PClE CPU_PECI 10 20
cPU I TP N 51 sPAa G P 3 T 1 CPU 50S CPU_AGITL ESB_CPURST L 10 25
- - M CO—BM.SYNC CPU 50S CPU_AGITL PM _SYNC 10 18
CPU_VCCSENSE * 25 ML ? CO—BMMEM PURED CPU 50S CPU_AGITL PM _MEM PVWRGD 10 18 31
Most CPU signals with inpedance requirenments are 50-ohm si ngl e- ended. O CEU VIT_so_PGOD CPU 50S CPU_AGTI CPUVTTSO_PGOOD 10 71
Sone signals require 27.4-ohm si ngl e-ended i npedance. [O—XDE_XPU_PWRGOD CPU 50S cPy L TP XDP_ CPUPWRGD 10 25
SOURCE: Cal pel | a SFF DG (DG 407364_v1.5), Section 2.8 - - LU 40s B XDP_DBRESET_L w2 21
O XDE_PROY_| CPU 50S cPy I TP XDP_PRDY_ L 1025
PCI - EX ress XDP_PREQ | CPU 50S cPy | TP XDP_PREQ L 10 25
PHYSI CAL_RULE_SET LAYER ALLON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CPU 50S CPU_AGTI PM EXT_TS L<0> 10 a7
e = - PM EXT_TS_L<1
. - _ _ _ _ _ = [ CPU 50S CPU _AGTL <1> 10 47
PCl E_85D 85_CHMLDI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF » = _celsuecae CPU_27P45 CPU_cow CPU_SM RCOVPO .
CLK_PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF CO—CRU SM RCOVP CPY 27PAS CPU_COVP CPU_SM RCOVP1 10
)_SM RCOVP. CPY 27PAS CPU_COVP CPU_SM_RCOVP2 10
=== === O—BUCEG CPU 50S cPy | TP CPU CFG<17..0> 5025
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
I I O CPU CATERR | CPU 50S CPU_AGITL CPU CATERR L 10
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C ? = CPU 50S CPU_AGITL TP_CPU VTT_SELECT 812
CLK_PCI E * 20 ML 2 [ CPL_PROCHOT_| CPU_50S CPU_AGTL CPU PROCHOT_L 10 47 69
SOURCE. MOP79 Interface DG (DG 03328-001_vOD), Section 2.4 o CRUbRGD B CHUAGL CPU_PVRGD 0 2025
CO—BMIHRMIRIP | CPU 50S CPU 8M L PM THRMIRI P_L 10 20 47
y CLK_CPU K PCOE 90D| QK PAE ESB _CLK133M CPU P 10 20
CO—ESBAK CPU K POE 90D| QK PAE ESB _CLK133M CPU N 10 20
, LK | TP K PCOE 90D| QK PAE ESB_CLK133M | TP_P 10 25
, CLK | TP K PCOE 90D| QK PAE ESB CLK133M | TP_N 10 25
[O—BCLE_QLKI00M CPU K PCOE 90D| QK PAE PCl E_ CLK100M CPU P 1017
CO—BCLE GLKI00M CPU K PCOE 90D| QK PAE PCl E_CLK100M CPU N 10 17
[ CPU 555 CPU 8M L CPU PSI _L 12 15 69
Al PVR CPU 50S CPU AGTL PM DPRSLPVR 12 15 69
[ CPU 27PAS CPU COVP CPU_PEG COWP 3
[ CPU 27PAS CPU COVP CPU_PEG RBI AS 3
D>—Cceucae CPU 27PAS CPU COVP CPU_COMP3 o
Do—ceucawe CPY 27PAS CPU_COVP CPU_COMP2 10
Do—ceucawe CPY 27PAS CPU_COVP CPU_COVP1 10 _—
DU e CPY 27PAS CPU_COVP CPU_COMPO 10
CO—XE_ 1Dl CPU 50S CPU I TP XDP_TDI 25
O—XDE_ 10 CPU 50S cPy | TP XDP_TDO 25
XM CPU 50S cPy I TP XDP_TMS 10 25
[O—XDE_TICK CPU 50S cPy | TP XDP_TCK 10 25
>_TRST_| CPU 50S cPy | TP XDP_TRST_L 1025
O XDe_EPM | CPU 50S cPy | TP XDP_BPM L<6. . 0> 10 25
CO—XDE_BPMLL CPU 50S cPU I TP XDP_BPM L<7> 1025
= (ESB_CPURST 1) CPU 50S cPy | TP XDP_CPURST L 2
[— CPU_55S CPU 8M L CPU_VI D<6. . 0> 81215
= CPU_50S CPU_AGITL CPUI WP_| MON 12 50 69
[CO—CRUL VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P 12 69
[CO—CRU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N 12 60
O—CRULVCCSENSE CPU 27P4S cpy veesense | CPU_VTTSENSE P 27
[CO—CRUL VCCSENSE CPU 27P4S cpy veesense | CPU_VTTSENSE N 27
[O—CRU VCCSENSE CPY 27PAS cpy veesense | GEX VSENSE P 13 70
[CO—CBU VOCSENSE CPY 27PAS cpy veesense | GEX VSENSE N 13 70
[— CPU_55S CPU 8M L GEX_VI D<6. . 0> o 13
[O—BM.DERSLPVR CPU 50S CPU_AGITL GFX_DPRSLPVR 13 70
[ CPU_50S CPU_AGTI GEX_VR_EN 13 70
= CcPU 508 CPU_AGTI GEXI WP_ | MON -
i PCl E_85D PCE PEG R2D P<15.. 0> -
= PCIE 85D PCE PEG R2D N<15.. 0> -
[O—BEGRD PCl E_85D PCLE PEG R2D C P<15..0> R
[— PCl E_85D PClE PEG R2D C N<15. . 0> s 75
[O—BEG 2R PCl E_85D PO E PEG D2R P<15.. 0> 5075
[ PCIE 85D PO E PEG D2R N<15.. 0> 5075
[ PCl E_85D PO E PEG D2R C P<15.. 0> 75
[ PCIE 85D PO E PEG D2R C N<15.. 0> 75
SYNC MASTER=K1/7 WFERRY SYNC DATE=06/ 09/ 200
e -
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PHYSI CAL_RULE_SET LAYER ALLOWRQUTE |\ MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FEPAI R NECK GAP NET_TYPE
i ON LAYER? i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
* = = = = = =
MEM 37S 37_OHM_SE 37_OHM_SE 37_OHM_SE 37_OHM_SE STANDARD STANDARp _ VEMA G K Ve 720 Ve OK MEM A CLK P<5..0> e
MEM 40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD O MMAOK MEM 72D MEM QL K MEM A CLK N<5. . 0> 1 28
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF O MEMA CNTI MEM 37S MEM CTRL MEM A CKE<3..0> .
— MEM A CS L<3..0>
Z Z Z Z . . O MEM.A CNTI MEM 37S MEM CTRI 11 28
MEM 50S * 50_OHM_SE 50_OHM_SE 50_OHM_SE 50_OHM_SE STANDARD STANDARp _ NEM A ONTI MEM 378 NEM CTR VEM A _ODT<3. . 0> e
MEM 85D * =85_OHVLDI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF MEM A_CMD MVEM 40S MVEM VD MEM A _A<15.. 0> 11 28
— O MEMA GD MEM 40S MEM CMVD MEM A BA<2..0> 12
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O MEMA QD MEM 40S MEM CAVD MEM A RAS L 11 28
MEM A_CMND MEM 40S MEM CMVD MEM A CAS L 1 28
=4: ? | — LA — -
VEM_CLK2MVEM . 4: 1_SPACI NG M O MEMA D MEM 40S MEM CMVD MNEM A VE L 11 28
=3: ?
MEM CTRL2CTRL . 3: 1_SPACING M CO—MEM A DQ BYTEQ MEM 50S MEM DATA NVEM A _DQ<7. . 0> 1120
MEM_CTRL2MEM * =2.5: 1_SPACI NG ? CO—MEM.A_DQ BYTE] MEM 50S MEM DATA MEM A DQ<15. . 8> 1120
=y " 1 5 1 SPAG G P O MEM A DQ BYTE2 MEM 50S MEM DATA NMEM A DQ<23. . 16> 1120
= C e M O MEMA_DQ BYTE3 MEM 50S MEM DATA NMEM A DQ<31. . 24> 1120
MEM_CMD2MVEM * =3: 1_SPACI NG ? O MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 11 28 29
VEM DATAZDATA " 1 5 1 SPAG G P O MEM A DQ BYTES MEM 50S MEM DATA NMEM A DQ<47. . 40> 11 20
= e M O MEMA _DQ BYTEG MEM 50S MEM DATA MEM A _DQ<55. . 48> 11 20
MEM_DATA2MVEM * =3: 1_SPACI NG ? O MEM A DQ BYTE? MEM 50S MEM DATA MEM A DQ<63. . 56> 11 20
VEM_DQS2MVEM * =3: 1_SPACI NG 2 O MEMA_DQ BYTEQ MEM 50S MEM DATA MEM A_DM<O> 11 26 20
NEM 20TFER " 25 M Ls P O MEMA_DQ BYTE] MEM 50S MEM DATA NVEM A _Divkl> 11 20
= : O MEM.A_DQ BYTE2 MEM 50S MEM DATA NVEM A _DiVk2> 11 20
. . O MEMA_DQ BYTE3 MEM 50S MEM DATA NVEM A _DIMK3> 11 20
Menory Bus Spaci ng G oup Assi gnnents e A 0 ByTES MEM 50S sEv oaTA | VEM A DiVE4>
= == CO—MEM A DQ BYTES MEM 50S MEM DATA MEM A_DIVK5> 11 20
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRUL‘Ei‘SEf» NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULkEi‘SI%TF MEM A_DO BYTEG MEM 50S NMEM_DATA MEM A DMVK6> 2
MEM_CLK MEM_CLK * VEM_CLK2NVEM MEM_CMVD MEM_CLK * VEM_CNVD2VEM O MEMA_DQ BYTE? MEM 50S MVEM DATA MEM A DIMVK7> 11 20
MEM CLK MEM _CTRL * VEM CLK2VEM MVEM_CVD MEM_CTRL * MEM_CVD2MVEM O MEMA DGRO NEM 85D MEM DQS MEM A _DQS_P<0> 12 20
= = O MEM A_DGs0 MEM 85D MEM DCS MEM A_DQS_N<O> 11 28 20
MEM_CLK MEM_CMVD * NEM_CLKZ?\/IVE‘N!H MEM_CMVD MEM_CMVD * NEM_CNDZ‘CIV\k/DW NEM A_DXS1 NEM 850 VEM DS MEM A DOS P<1> e
MEM_CLK MEM _DATA * MEM_CLK2MEM MEM_CMVD MEM _DATA * MEM_CMD2MVEM O MEMA DS MEM 85D VEM DS MEM A _DOS_N<1> 11 20
MEM A _DQS_P<2>
O MEM A DGS2 MEM 85D MEM DS 11 29
MEM_CLK MEM_DQS * VEM_CLK2NVEM MEM_CMVD MEM_DQS * VEM_CNVD2VEM NEM A_XE? NEM 850 VEM DS MVEM A DOS N<2> o
_ LA MEM 85D MEM DCS MEM A_DQS_P<3> 11 29
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET LA MEM 85D VEM DS MEM A DQS N<3> 11 20
MEM A_DQOS_P<4>
O MEM A DOsa MEM 85D MEM DS 11 29
MEM CTRL MEM CLK . MEM CTRLZVEM MEM DATA MEM CLK . MEM DATAZVEM. C>—MEM A DO MEM 85D MEM DCS MVEM A_DQS_N<4> 11 20
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM CO—MEMLA_DOSS MEM 85D VEM DS MEM A_DQS_P<5> 1120
——— —— N VEM 85D MEM DS MEM A_DQS_N<5> 1 2
MEM_CTRL MEM_CMVD * NEM_CTRLZ‘I\(I‘EI\./’IF MEM_DATA MEM_CMD * NEM_DATAZ‘I\V/EI\./’IF D—MEM-A-DSB57 - MEM 85D VR e VEM A DOS_P<6> o
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA CoO—MEMLA_DXS6 MEM 85D VEM DS NVEM A _DQOS N<6> 1 20
MEM A _DQS_P<7>
O MEM A DGs7 MEM 85D MEM DS 11 20
MEM_CTRL MEM_DQS * MEM_CTRL2VEM MEM_DATA MEM_DQS * MEM_DATA2VEM NEM A DOR7 NEM 850 VEM XS MEM A DOS N<7> .
=== === O MEMEB AK MEM 72D MEM LK MEM B_CLK P<5.. 0> B a0
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRUL‘Ei‘SEf» NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI ’\G?RULFiSE.,r, MEM B K NEM 72D NEM QLK MEM B CLK N<5. . 0> .
VEM DQS MEM GLK . MEM.D ;szr"'%"’!w MEM GLK . . NEM—ZOTHEVB_H O MEM B CNTL MEM 37S MVEM CTRL MEM B_CKE<3. . 0> 1 30 _—
MEM _DQS MEM_CTRL i MEM_DQS2VEM MEM_CTRL i i MEM _20THER O MEMB CNL MEM 37S MEM CTRI MEM B CS L<3..0> 11 30
ME CNT]I MEM 37S MEM_CT]| MVEM B_ODT<3. . 0>
MEM DS MEM_CNVD « MEM_DQS2VEM MEM_CND « « NEM_20THER O MEMBCNIL 3T MCTR 1o
MEM B_A<15.. 0>
O MEMEB QWD MEM 40S MEM CVD 1 30
VEM DQS MEM_DATA . MEM.D ;szr"'%"’!w MEM_DATA . . NEM—ZOTHEVB_H O MEMEB QWD MEM 40S MEM CVD MEM B_BA<2..0> 11 30
MEM_DQS MEM_DQS * MEM_DQS2MVEM MEM_DQS * * MEM _20THER O MEMB QD MEM 40S MEM CNVD NVEM B_RAS L 1 30
M B CAS L
o - ; O MEMEB QD MEM 40S MEM CAVD Y= 1 30
. Need to support MEM *-style wildcards! NEM F NEM 408 NN VMEM B VE L e
DQ DM si gnal s shoul d be matched wi thin 0.508nm of associ ated DQS pair. O MEM.B_DQ BYTEQ MEM 50S MEM DATA NVEM B_DQ<7. . 0> 11 20
DQS intra-pair matching should be within 0.127mm no inter-pair matching requirenent. CO—MEM B DQ BYTF1 MEM 50S MEM DATA MEM B _DQx15. . 8> 11 20
DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mmj . O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16> 11 29
CLK intra-pair matching should be within 0.127mm inter-pair matchi ng should be wi thin 0.508mm CO—MEM B DQ BYTE3 MEM 50S MEM DATA VEM B DQ<31. . 24> 11 20
CONTROL signals should be matched within [CLK-12. 7mj to [CLK+0.0mj of CLK pairs. O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32> 11 20 30
A/ BA/ CMD signal s should be matched within [CLK-12. 7mmj to [CLK+12.7mmi of CLK pairs. O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<47. . 40> 11 29
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. O MEM B DQ BYTEG MEM 50S MEM DATA MEM B_DQ<55. . 48> 11 29
Maxi mum | ength of any signal fromdie pad to SODIMM pad is 139.7nm from procesor ball to SODI MM pad is 114.3mm O MEM B DQ BYTE? NEM 50S NEM DATA MEM B _DQ<63. . 56> 11 20
SOURCE: Cal pella SFF Platform DG Rev 1.5 (#407364), Section 2.2 O MEM B DQ BYTEQ MEM 50S MEM DATA VEM B_DiM<O> 11 29 30
O MEM.B_DQ BYTE1 MEM 50S MEM DATA VEM B_Divkk1> 1120
O MEM B DQ BYTE2 MEM 50S MEM DATA VEM B_DiVk2> 1120
O MEM B DQ BYTE3 MEM 50S MEM DATA VEM B_DIMK3> 11 20
O MEM B DQ BYTF4 MEM 50S MEM DATA MVEM B_Divkk4> 11 20
O MEM B DQ BYTES VEM 50S MEM DATA VEM B_DiVK5> 1lBe
O MEM B DQ BYTEG VEM 50S MEM DATA VEM B_DIVK6> 1lBe
CO—MEM B DQ BYTE? VEM 50S MEM DATA MVEM B_DIVK7> 1 20
O MEM B_DGS0 MEM 85D MEM DCS MEM B_DQS P<0> 11 29 30
O MEM B_DGS0 MEM 85D MEM DCS MEM B_DQS_N<O> 11 29 30
O MEM B _DGSI MEM 85D MEM DCS MEM B_DQS_P<1> 1120
o MEM B_DGSI MEM 85D MEM DCS MEM B_DOS N<1> 1120
O MEM B DGS2 MEM 85D MEM DCS MEM B_DQS_P<2> 1120
O MEM B_DGS2 MEM 85D MVEM DCS MEM B_DOS _N<2> 1120
O MEM B_DGs3 MEM 85D MEM DS MEM B_DQS_P<3> 11 29
O MEM B_DGs3 MEM 85D MEM DS MEM B_DQS_N<3> 11 29
O MEMB DOs4 MEM 85D VEM DS VEM B_DQS_P<4> 11 20
O MEM B DOs4 MEM 85D MEM DCS MEM B_DQS _N<4> 11 20
O MEM B _DGss MEM 85D MEM DS MEM B_DQS_P<5> 11 29
O MEM B _DGss MEM 85D MEM DS MEM B_DQS_N<5> 11 29
O MEM B _DGs6 MEM 85D MEM DS MEM B_DQS_P<6> 11 29
AB_| MEM 85D MEM DS MEM B_DQS_N<6> 11 29
VEM B DQS7 MEM 85D VEM DS MEM B_DQS_P<7> 11 20 SYNC” IuthSTE L7 VEERRY
O MEM B_DGs? MEM 85D MEM DCS MEM B_DOS N<7> 1120 |\/En’DI’ y OOHSt r a| nt s
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Digital Video Signal Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
DP_85D « -85_OMMDIFF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF ELECTRI CAL_CONSTRAINT_SET|  PHYSI CAL SPAC NG
LVDS_85D « -85_OMM DIFF |  =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF g ::m ::2:2 o — $ : g NNLL E:g gz o
O—D2AUX CH DP_85D Dspiaypert | DP 1G AUX CH P s 18 85
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D aux o DP_85D pDisPlAYPORT | DP_1 G AUX CH N 6 18 85
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2 O\ 1GA QK LVDS 85D LVDS LVDS |G A CLK P 16 58
N _ _ LVDS IG A K LVDS 85D LVDS LVDS |G A CLK N 15 88
LVDS =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? g VDS L G A_DATA L\Oe 88D s LVDS | G A DATA P<2..0> ww
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 m|s of clock |ength. CO—L\VDS 1 G A DATA LVDS 85D LVDS LVDS | G A DATA N<2..0> 54
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. CO—L\DS 1 G A DATA3 LVDS_85D L\VDS NC LVDS | G A DATAP<3>
Dl spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [CO—L\DS 1 G A DATA3 LVDS 85D L\VDS NC LVDS | G A DATANK3>
Max | ength of LVDS/ Di splayPort/ TMDS traces: 12 inches. OO L\DSI1GREAK LVDS 85D LVDS TP_LVDS |G B CLKP .
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4. O—L\DS IGE aK LVDS_85D L VDS TP_LVDS 1 G B CLKN 18
- O L\VDS_1G B_DATA LVDS 85D LVDS LVDS | G B DATA P<2..0> 54
SATA Interface Constraints S LG para s ssn | 1vns LVDS 1 G B _DATA N<2.. 0> ...
PHYSI CAL_RULE_SET LAYER ALLON ROUTE |\ \iMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ VDS1GA DATAZ VDS 850 LTS, NG LVDS LG B DATAP=S>
- CN LAYER? b | CO—L\VDS 1G B DATA3 LVDS 85D LVDS NC LVDS_ | G B_DATANS3> ;5
SATA_90D * =90_CHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [—>_SATA_trn 2D A o0 5 N SATA HDD R2D C P e
I 8 [ SATA_90D SATA SATA HDD R2D C N 17 a2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ SATA_90D SATA SATA HDD R2D P 6 a2
SATA * =4x_DI ELECTRI C 2 SATA TOP, BOTTOM| =3x_DI ELECTRI C 2 = SATA_S00 SATA SATA HDD R2D N o
= M : = : [CO—SATA_HDD 2R SATA_90D SATA SATA_HDD D2R P 1 a2 -
SATA_| COWP * 8 ML ? [= SATA_90D SATA §ﬁ$ﬁ :% B%E g 5 17 a2
. SATA_90D SATA 42
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1. g SATA 90D - SATA HOD D2R G N -
USB 2 0 I nt er f ace Const r al nts [CO—SATA_CDD R2D SATA_90D SATA SATA_ODD R2D C P 17 a2
. I - SATA_90D. SATA SATA ODD R2D C N 17 a2
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 [ SATA_90D SATA SATA _ODD R2D P 6 a2
N _ _ _ _ - SATA_90D SATA SATA_QODD _R2D N 642
PCH_USB_RBI AS =STANDARD 8 ML 8 ML =STANDARD =STANDARD _STANDARp _ g SATA_oon 2R ATA a0 AT SATA_ODD D2R P o
USB_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [ SATA_90D SATA SATA _ODD D2R N 17 a2
[ SATA_90D SATA SATA ODD D2R C P a2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o : QATA*QOD SATA, SATA OJD MR C N 2
i I i I O SATA_EXTA R2D SATA_90D SATA TP_SATA EXTA R2D C P 817
usB i =2x_DI ELECTRI C ? usB TOP, BOTTOM| =4x_DI ELECTRI C ? [— SATA_90D SATA TP_SATA EXTA R2D C N 817
SOURCE: Cal pel | a Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8 = i SATA90D | SaTA oA A e "
[O—BCH SATA L COVP SATA_| COVP. PCH SATA_| COWP
O LUSE_EXTA USB 85D USB USB_EXTA P 36 43
D USB_85D USB USB_EXTA N 36 43
O USB EXTB USB 85D USB USB_EXTB P 35 43
= USB 85D USB USB_EXTB_N 35 43
O—USB_EXIC USB_85D USB USB_EXTC P 35 44
= USB_85D USB USB_EXTC N 35 44
O USB HUE2 Up USB 85D USB. USB HUB2_UP_P 10 36
= USB 85D USB USB_HUB2_UP_N 19 36
O—UsBMN USB_85D USB NC USB M NI P s
[ USB_85D USB. NC USB_ M NI N s
O USB HUB1 Up USB_85D USB. USB HUB1_UP_P 10 35
= USB_85D USB USB_HUB1_UP_N 10 35
O USB_CAVERA USB_85D USB USB_CANMERA P 33 38
s USB_85D USB. USB_CAMERA N a3 35
O UsB_BT USB 85D USB USB BT P 33 36
[ USB 85D USB USB_BT_N 33 36
[O—USB TPAD USB_85D USB USB_TPAD P 36 54
[ USB_85D USB USB_TPAD N 36 54
CO—USB IR USB_85D USB USB IR P 35 45
= USB_85D USB USB IR N 35 45
O USB EXCARD USB_85D USB USB_EXCARD P s 34 36
USB_85D USB USB_EXCARD N s 34 36
[O—USB_BRCRYPT USB 85D USB USB_BRCRYPT_P 1o 108
[= USB_85D USB USB_BRCRYPT_N 19 103
[CO—BCH USB RBIAS PCH USB_RBI AY PCH USB RBI AS 10
[ CK PCE 90D| K PAE PCl E_CLK100M PCH P 17 26
[O—BCH GLK100M PCH CK PCE 90D| QK PAE PCl E_ CLK100M PCH N b 26
[ CK PCE 90D| QK PAE ESB _CLK133M PCH P b 26
[ CK PCE 90D| QK PAE ESB_CLK133M PCH N 17 26
[ K PCOE 90D| QK POE PCH CLK96M DOT_P 17 26
[ K PCOE 90D| QK PAE PCH CLK96M DOT_N 17 26 _—
[CO—BCH QLK100M SATA K PCOE 90D| QK PAE PCH CLK100M SATA P 17 26
[O—BCH QLK100M SATA K PCOE 90D| QK PAE PCH CLK100M SATA N 17 26
[ CPU 50S CAKPOE PCH CLK14P3M REFCLK 17 26
[— CPU 50S AKPOE PCH CLK33M PCl I N 17 27
CO—CSEX QK DPILSS K PCOE 90D| QK PAE GEX_CLK120M DPLLSS P 10 17
O—CSEX QK DPILLSS K PCOE 90D| QK PAE GEX_CLK120M DPLLSS N 10 17
SYNC MASTER=K1/7 WFERRY SYNC DATE=06/ 09/ 200
e
PCH Constraints 1
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LPC Bus Constraints

PCH Net Properties

SOURCE: Cal pell a Pl atform Design Cuide for |
SMBus I nterface Constraints

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

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"

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 VE| G—fr o
LPC * 6 ML 2
CLK_LPC * 8 ML 2

Section 3.15

HD Audi o I nt

erface Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

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 | V&I GHT
SMVB * =2x_DI ELECTRI C 2

SI O Si gnal

SOURCE: Cal pell a Pl atform Design Cuide for |

Constraints

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

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

HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT
HDA * =2x_DI ELECTRI C 2

Section 3.15

SPI Interfac

e Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =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

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | 1 i UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP.

SPI_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr o
SPI * 8 ML 2

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBCAD LPC_50S LPC. LPC AD<3. . 0>
O LPC_ERAME | L PC 50S LPC LPC FRAME L
O—LBC RESET | L PC 50S LPC LPCPLUS RESET L
O ME_LPC AKO K IPC50S | AKIPC LPC CLK33M SMC R
[ K IPC50S | AKIPC LPC CLK33M SMC
= K IPC50S | AKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK
[CO—SMBUS PCH DATA | SMB 50S SMB SMBUS_PCH DATA

. PCH 0_¢ | SMB_50S SVB SML_PCH 0_CLK

> PCH 0_| | SMB_50S SVB SML_PCH 0_DATA

, PCH 1_¢ | SMB_50S SVB SM._PCH 1_CLK

3 PCH 1_| | SMB_50S SVB SML_PCH 1_DATA
O HABRT AK HDA_50S HDA HDA BIT_CLK
= HDA 50S HDA HDA BIT CLK R
[O—HDA SWINC HDA 50S HDA HDA SYNC
[ HDA_50S HDA HDA_SYNC R
O HDARST | HDA 50S HDA HDA RST R L
D HDA 50S HDA HDA RST L
[O—HDA SDINO HDA 50S HDA HDA _SDI NO
[— HDA_50S HDA HDA _SDI N_CODEC
CO—HbA SDOUT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
O—BMSUs aK K SION55S | K Slow PM CLK32K SUSCLK
O—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_Mx! SPL_55S SPI SPIL_MOSI _R
= SPl_55S SPI SPI _MOSI
OO—SBLMSs0 SPl_55S SPI SPI _M SO
O—SBL_cs0 SPl_55S SPI SPI_CSO R L
= SPl_55S SPI SPI _CSO_L
i PCl E_85D PClE PCl E ENET_R2D P
[ PCl E_85D PClE PCl E ENET_R2D N
[O—BCLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[ PCl E_85D PClE PClE ENET_R2D C N
[O—PCLE ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[— PCl E_85D PClE PCl E_ ENET_D2R N
[ PCl E_85D PCIE PClE ENET_D2R C P
[ PCl E_85D PClE PCl E ENET_D2R C N
[ PCl E_85D PClE PClE AP_R2D P
[ PCl E_85D PClE PClE AP_R2D N
CO—PCOLE AP ROD PCl E_85D PClE PCIE AP R2D C P
D PCl E_85D PClE PClE AP R2D C N
[O—BCLE AP 2R PCl E_85D PClE PCl E AP_D2R P
[ PCIE_85D PCIE PCl E_AP_D2R_N
i PCIE_85D PCIE PCl E_FW R2D P
[— PCl E_85D PClE PClE FWR2D N
[O—BCQE EWRD PCl E_85D PClE PCE FWR2D C P
D PCl E_85D PClE PCILE FWR2D C N
[O—BCE EWM®R PCl E_85D PClE PCl E FW D2R P
[— PCl E_85D PClE PCl E FW D2R N
[— PCl E_85D PClE PCE FWD2R C P
[ PCl E_85D PClE PClE FWD2R C N
i PCl E_85D PClE PCl E_ EXCARD R2D P
= PCl E_85D PClE PCl E_EXCARD R2D N
[O—BCLE_EXCARD R2D PCl E_85D PClE PCl E_ EXCARD R2D C P
[ PCl E_85D PClE PCl E_ EXCARD R2D C N
[O—PCLE EXCARD 2R PCIE 85D PCIE PCl E_EXCARD D2R P
[— PCl E_85D PClE PCl E_ EXCARD D2R N
O ME_PEQ_REFQLK K POE 90D| QK PAE PEG CLK100M P
[ K PCOE 90D| QK PAE PEG CLK100M N
[CO—BCLE_QLKI00M ENET K PCOE 90D| QK PAE PCl E_ CLK100M ENET P
[ K POE 90D| QK PAE PCl E_ CLK100M ENET_N
O Me_PE1_REFQ K K PCOE 90D| QK POE PCl E_ CLK100M AP_P
= CK PCE 90D| QK PO E PCl E_ CLK100M AP_N
O ME_PE2_REFQK CK PCE 90D| K PAE PCl E_ CLK100M FW P
= K PCOE 90D| QK PAE PCl E_CLK100M FW N
O ME_PE3_REFQLK K PCOE 90D| QK PAE PCl E_ CL KI00M EXCARD P
= K PCE 90D| QK PAE PCl E CL KI00M EXCARD N
= CPY 27PAS CPU_COVP PCH VSS NCTF<1>
CPY 27PAS CPU_COVP PCH VSS NCTF<2>
= CPY 27PAS CPU_COVP PCH VSS NCTF<5>
= CPY 27PAS CPU_COVP TP_PCH VSS _NCTE<7>
™ CPY 27PAS CPU_COVP PCH VSS NCTF<9>
[z s CPY 27PAS CPU_COVP PCH VSS NCTF<9>
[y CPY 27PAS CPU_COVP PCH VSS NCTF<11>
CPU_27P4S CPU_CONP PCH VSS_NCTF<12>
[z CPY 27PAS CPU_COVP PCH VSS NCTF<15>
[Ezn s CPY 27PAS CPU_COVP PCH VSS NCTF<17>
CPU 27PAS CPU_CONP PCH VSS NCTF<19>
flEzs CPY 27PAS CPU_COVP PCH VSS NCTF<21>
= CPY 27PAS CPU_COVP PCH VSS NCTF<22>
CPY 27PAS CPU_CONP PCH VSS NCTF<25>
[z CPY 27PAS CPU_COVP PCH VSS NCTF<27>
= CPY 27PAS CPU_COVP PCH VSS NCTF<29>
[»BCE AP 2R PCl E_85D PClE CONN _PCI E_ AP_D2R P
= PCl E_85D PClE CONN_PCI E_AP_D2R_N
[=»—BCLE AP _R2D PCl E_85D PClE CONN _PCI E AP_R2D P
= PCl E_85D PClE CONN _PCI E AP_R2D N

6 17 46 48 88
6 17 46 48 88

6 27 48 88

19 27
27 46

6 27 a8

8,17 25 26 28 30 32 34 42 48 49
8,17 25 26 28 30 32 34 42 48 49
17 49
17 49
17 49

17 49

17 59

SYNC MASTER=K1/7 REF SYNC DATE=06/17/ 200
e

PCH Constraints 2

d} Appl e I nc.
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CAESAR |

(Et hernet) Constraints

Et her net Net

Properties

ENET_3X

*

=3: 1_SPACI NG

CAESAR |

SOURCE: Broadcom 5764-

( Et her net

DS04- RDS Page 38

PHY)

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TFE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ENET_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 VE| GHT

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ENET_50S. ENET_3X BCV6764_CLK25M XTALI
[— ENET_50S. ENET_3X BCV6764_CLK25M XTALO
[ ENET_50S. ENET_3X ENET_RESET_L
CO—ENEL M ENET_100D ENET_MDI ENET_MDI _P<3. . 0>

[ ENET_100D ENET_MDI ENET_MDI _N<3. . 0>

PHYSI CAL_RULE_SET

LAYER ON CAYER?

ALLON ROUTE

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

SOURCE: Broadcom 5764- DSO4- RDS Page 38

ENET_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
ENET_MDI * 0.6 MM ?

SYNC MASTER=K1/ W-ERRY

SYNC DATE=06/09/200

T

Et her net

Constraints

d} Appl e I nc.
®

|m |
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FireWre Interface Constraints FireWre Net Properties

PHYSI CAL_RULE_SET LAYER CA,\QL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
* = = = = = =
FW 110D =110_oM DI FF|  =110_OHM DI FF 110_OHM DI FF 110_OHM DI FF 110_OHM DI FF 110_OHM DI FF Fw po_ToA Fwiton fwie NC FW TPAP Can
CO—EWen_TPA EW 110D EW TP NC FW_TPAN 39 a1
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT CO—EWEe0_TPR EW 110D EW TP NC FW_TPBP 630 a1
EyyE— " 3 1 SPAC 1O > CO—Eweo TPE EW 110D EW TP NC_FW_TPBN 639 a1
V. =3:1_ ? O—EWe1 TPA EW 110D EW TP FW PORT1 _TPA P 39 40 a1
O—EWe1 TPA EW 110D EW TP FW PORT1_TPA N 39 40 a1
CO—EwPel TPB EW 110D EW TP FW PORT1_TPB P 39 40 a1
CO—EWe1 _TeR EW 110D EW TP FW PORT1_TPB N 39 40 a1
Port 2 Not Used

SYNC MASTER=K1/ W-ERRY SYNC _DATE=06/ 09/ 200

T

FireWwWre Constraints

d} Appl e I nc.
®
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7

6

4

w

SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%NE M NI MUM LINE WDTH [ M NI MJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 W

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC_ A _S3_ | SVB_50S SMB SMBUS_SMC A _S3_SCL 6 33 a6 49 55
. SMC_A_S3_ | SVB_50S SMB SMBUS _SMC_A_S3_SDA 6 33 a6 49 55
. SMC B SO | SMB_50S SMVB SMBUS_SMC B _SO0_SCL 46 a9 52
. SMC_B_SO_ |svMesos  [swve | B DA 16 49 52
. SMC 0_S0_ | SMB_50S SMVB SMBUS_SMC O0_SO_SCL
. SMC 0_S0_ | SMB_50S SMVB SMBUS _SMC O_SO0_SDA
. SMC_BSA_ |sves0s  Isvm 0 | SMBUS SMC BSA SCL 46496560
. SMC BSA_ SMB_50S SMB SMBUS_SMC BSA_SDA 6 45 49 65 66
_SMC,_| _ | SMB_50S SMB SMBUS_SMC_MGMTI'_SCL 46 49 57 102
Vol - | SMB_50S SMB SMBUS _SMC MGMT_SDA 46 49 57 102
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TOl DI EEPAIR CHCGR CSI _P 66
[ 1TOl DI EEPAIR CHGR CSlI _N o6
[O—CHGR CSO 1TOl DI EEPAIR CHGR CSO P o6
[ 1TOl DI EEPAIR CHGR CSO N o6

SYNC MASTER=K1/ W-ERRY

SYNC DATE=06/09/200

TTILE

SMC Constraints

d} Appl e I nc.
®

|MM”M& |
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GDDR3 Frame Buffer Signal Constraints _ GDDR3 FB A/B Net Properties GDDR3 FB G/ D Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%TE 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 NET_TYPE
GODR3_40RS5SE N o5 arn e —40_OHM SE 0. 095 MM 2.7 v —STANDARD —sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prrs AL sonaino ELECTRI CAL_CONSTRAI NT_SET Prrs AL sencin
N N _ _ _ _ = EB A QK GDDR3_80D GDDR3_QI K FB_A CLK P<0> 77 78 ER C QK GDDR3_80D GDDR3_QI K FB B CLK P<0> 7 79
GDDR3_40SE =40_CHM SE =40_OHM SE 0.095 MM =40_OHM SE =STANDARD SSTANDARD [ — e "o« |FB A CLK N<0> e = 00 "o« | FB B CLK N<0> -
GDDR3_80D * =85_OHM DI FF | =85_OHM DI FF 0.095 WM =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [O—EBEBAK GDDR3_80D GDDR3_QA K FB_A CLK P<i1> 77 78 [O—EEDaK GDDR3_80D GDDRE_A K FB B CLK P<1> 7 79
GDDR3_80D anrs ak  [FB A CLK N<1> 77 78 GDDR3_80D copz ak | FB B CLK N<1> 77 79
_ [ m— = = =
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT CO—EBABQWDW | GODR3 40RS5SE | GDDR3 CVD FB_A MA<1..0> 77 78 OD—fBcaown | GhOR3 40RS5SE | GDDR3 QWD FB_ B MA<1..0> 77 79
N _ - == [—EBAR QD | GODDR3_40R55SE | GDDR3_ CMD FB A MA<12..6> 77 78 OD—EEm an | GDDR3_ 40R55SE | GDDR3 CMD FB B MA<12..6> 77 79
CODRs_aLK 2. 5: 1_SPACI NG ?; _ D—Eeasan | cooRs 4omsssE | coora avn [ FB A BA<2. . 0> 7778 OD—Eman | cooRs o0msssE| Goora ovp | FB B BA<2. . 0> e
GDDR3_CMVD * =2.5: 1_SPACI NG ? [O—EBAsan | coR3 40RSSSE | GODR3_ WD FB A RAS L 77 78 OD—Eman | coors domsssEleora o | FB B RAS L 77 79
N P = [O—EBAB QD | GDDR3_40R55SE | GDDR3_QWD FB_A CAS L [O—EBD awn | ahbR3_40Rs5SE | aopra_ av | FB B CAS L
GDDR3_DATA 2. 5: 1_SPACI NG ?; _ EB_AR_Q\VD GDDR3_40RS5SE | GDORA_QvD FB A WE L . [O—EBCDan GDDR3_40R55SE | GDDR3. CMD FB B WE L 77 79
GDDR3_DQS * =2.5: 1_SPACI NG 2 . AB_CMD | | copra_40msssE | copra avp [ FB_A_UCKE S_— ,_ CD_C\D | | copR3_40RsssE | aoors avn | FB B UCKE e
. ; - [O—EBAB QoD PD | GooRa 40msssE | cooRa avn [ FB A LCKE 7778 [D—EeEmanen | coors 40msssE| aoora avp | FB B LCKE 7779
Digital Video Signal Constraints C2>—EB_AR_CSO GDDR3_40RS5SE | copra_ v | FB A LCSO_L _— o EB_CD CSO GDDR3_40RSSSE | coora_avp | FB_B_LCSO L .
. i | GDDR3_40R55SE | GDDR3 DRAM 77 7 | GDDR3_40R55SE DRAM 77 7
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP " - - 7("\[) FB A RST ° - - - m7W) FB B RST °
" ~ - = = 3 T = EB A CMD GDDR3_40SE crz o | FB_A LMASS. . 2> 77 78 EB C CMD GDDR3_40SE. coor3_ovp | FB B LVA<S. . 2> )
DP_85D =85_OMM DIFF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF ' Mo e Vo) FB A UMA<5. . 2> ¥ [ m— AV “aosc oo FE B UMA<5 25 e
LVDS_85D * =85_CHM DIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [>—EAA vnosn - o I EB A WDOS<0> e [ C wnosn . corRa_ s FB B \WDOS<0> e
— 3 O—EBAWQsT | DR 40SE coRa Dos | FB A WDOB<1> s O—EBCcwaest | GODR3 40SE copra DQs | FB B WDQS<1> 77
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W\EI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W\EI GHT %m CDDR3 XS FB_A WDQS<2> 77 78 %M GDDR3_ (S FB_B WDQS<2> 77 79
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2 [O—FR-A DS GDDRA_405E coopa oos L FB A L=<3> e [ COORA_40SF copra ngs L FB B WDQB<3> s
. _ = _ = [—EB_A_RDQSO GDDR3_40SE GDDR3_DQS FB_A RDOQS<0> 77 78 Woll GDDR3_40SE GDDR3_DQS FB_B_RDQS<0> 77 79
LVDS 3x_DI ELECTRI C ? LVDS TOP, BOTTOM 4x_DI ELECTRI C ? = enaends | oo aose P FB A RDOS<1> . A c_rocsn CODRG_40SE oo DoR FB B RDOS<1> e
LVDS intra-pair matching should be 0.127 nm Pairs should be within 0.508nm of entire channel . [O—EBARXE | GDDRE 40SE GDDR3_ DS FB_A RDQS<2> 77 78 [O—EEC RO GDDR3_40SE GDDR3_DCS FB_B RDQS<2> 7 70
Di spl ayPort/TMDS intra-pair matching should be 0.127mm Inter-pair matching should be within 2.54cm Max Length 241.3nm O—EB-ARDXS3 CGDDR3_40SE GDDR3_ DS FB_A RDQS<3> 7778 CO—EB_C ROCs3 CGDDR3_40SE GDDR3_ DS FB B RDQS<3> 77 79
DI spl ayPort AUX CH intra-pair nmatching should be 0.127nm Max | ength 330.2mMm DO< DO
Max | ength of LVDS/ DisplayPort/ TMDS traces: 13 inches. CO—EA-ADQAYIFQ 1 -GD0R3_40SF 7&12 [ES ﬁ DO<15 Og> " o G —— mixiﬁ [EE S DO<15 Og> e
. . ~ R CO—EBADQRBYTFL | GDDR3 40SE GDDR3_| - 77 78 CO—EBCDQBYTFL | GDDR3 40SE GDDR3_| - 77 79
SOURCE: Cal pel | a SFF DG Rev 1.5 (407364) and Fami|ly GPU DG 04202- 001-v04. _A_DQ BYTE? GDDRA_40SE cooRa_paTa | FB_A DQ<23. . 16> e [O—EB_C_DQ BYTE? GDDR3_40SE chpra paTA | FB_B_DQ<23. . 16> 77 19
[ —EB.A DQ BYTES | GDDR3_40SE. GopR3 pAaTA | FB_A DQ<31. . 24> 778 O—EBCDQRBYTER | GODR3 40SE chpra paTA | FB_B_DQ<31. . 24> 77 79
CO—EBADQD | GDDR3 40SE chora pata | FB_A _DOM L<0> 77 78 [O—EEC DN GDDR3_40SE GDDR3 DATA | FB_B _DOM L<0> 77 79
O—EBADM | GOORE 40SE coDR3_pATA | FB_ A DOM L<1> 77 78 [O—EB_C.DQui GDDR3_40SE copra_paTA | FB B_DOM L<1> 77 79
OD—EeAaDe | GOOR3 40SE coDR3_pATA | FB_A DOM L<2> 77 78 O—EBCDQw GDDR3_40SE coDR3_DATA | FB B DOM L<2> 77 79
OO EBADM | GIDR3 40SF coDR3_pATA | FB_A DOM L<3> 77 78 [—EB G DR GDDR3_40SE coDR3_DATA | FB B DOM L<3> 77 79
[>—EB_B_WQs0 GDDR3_40SE GDDR3_DCS EB_A WDQS<4> 7 78 [ —EBD WQs0 GDDR3_40SE GDDR3_ DS EB_B_ WDQS<4> 7 79
O—EBBWQsT | GhOR 40SE copRa Ds | FB_A WDQS<5> 7778 [O—EBDWXsT | GhDR 40SE copra s | FB B VWDQS<5> 7779
[O>—EBB_WXE2 | GhDR3_40SE Rz DQs | FB_A_ WDQS<6> 77 78 OO—EBDWXQs2 | DR 40SE conrz Dos | FB B _WDQS<6> 7779
[O—EB B WS GDDR3_40SE GDDR3_DQS FB_A WDQS<7> 7 78 [>—EB_D_wnas3 GDDR3_40SE GODR3_DQS FB_ B WDQS<7> 77 79
CO—FEBB_RDAS0 CGDDR3_40SE GDDR3_DQS. FB_A RDQS<4> 7778 [O—EB_D RS0 CGDDR3_40SE GDDR3_DQS. FB B RDQS<4> e
[——EB_B_RDGEI | GDDR3_40SE GDDR3_DAS FB_A RDQS<5> 778 CO—EBDROQSL | GODR3 40SE GDDR3_DQS FB_B_RDQS<5> 77 79
[>—EB_B_RDQS? | GDDR3 40SE GDDR3_DAS EB_A RDQOS<6> 778 CO—EBDRXR2 | GDDR3 40SE GDDR3_DQS FB_B_RDQS<6> 77 79
[O—EB B ROGS3 GDDR3_40SE GDDR3_DCS FB_A RDQS<7> 77 78 [O—EBD RS GDDR3_40SE GDDR3_DQS FB B RDQS<7> 77 79
[O—EB B DQ BYTFQ | GDDR3_40SE chpra patA | FB A DO<39. . 32> 778 [CO—EBDDQBYTEO | GDDR3 40SE chpra patA | FB_B_DQ<39. . 32> 77 79
[O—EB_B_DQ BYTE] | GDDR3_40SE copra_paTA | FB_A DQ<47. . 40> 7 2 [ EB_D_DQ BYTE1 | GhDR3_40SE coDR3_DATA | FB B DQ<47. . 40> 77 79
[ —EB_B DQ BYTE2 | GDDR3_ 40SE chora pata | FB_ A _DO<55. . 48> 77 78 [O—EBDDQBYTE? | GODR3 40SE chora patA | FB_B_DQ<55. . 48> 27 79
[>—EB_B_DQ BYTE3 | GDDR3 40SE GopR3 DaTA | FB_A DQ<63. . 56> 7778 [CO—EBDDQBYTER | GDDR3 40SE chora DaTA | FB_B_DQ<63. . 56> 77 79 —
O—EBEBDA | DR 40SE coors_paTa | FB A DOM L<4> ) [O—EEDDAO | DR 40SE copra_pata | FB B DOM L<4> 779
[>—EB_B_DQui | GhDR3_40SE copRa_pATA | FB_A DQM L<5> 778 O—EBDDM | GODRA 40SE copra DATA | FB B _DOM L<5> 7779
 B_| | GDDR3_40SE copRa_pATA | FB_A DOM L<6> 7778 OD—EEDDQe | GODRA 40SE copR3_paTA | FB B _DOM L<6> )
EB B DQ\B GDDR3_40SE chora patA | FB_A DOM L<7> 7 78 EB D DQWR GDDR3_40SE GhDR3_paTA | FB B_DOM L<7> 77 79
| m— [ m— = =
MUXGFX Net Properties _ @6 Net Properties
[ELECTRI CAL_CONSTRAI NT_SET Prrs AL sencino ELECTRI CAL_ RAINT_SET i - e
O—L\Ds A QK LVDS_85D LVDS LVDS A CLK P o5 88 p GPU CLK27M
[ —tcsos o K SION55S | K SIOW 27 80 81
—VBSAQK LVDS_85D VDS LVDS A CLKN o 08 _ S aK slowsss| Ak siow GPU CLK27M SS 50 51
O LVDS EG A QK LVDS 85D LVDS LVDS EG A CLK P 82 88
D L\VDS_A_DATA LVDS 85D L VDS LVDS A DATA_P<2..0> o5 o8 [ MOSEGA QK L\VDS_ASD LMDS, ::xgg Eg ﬁ &'I?ANP<2 0= 82 oo
LVDS_A_ DATA LVDS 85D L VDS LVDS A DATA N<2..0> o5 o8 [ MDS_EG A DATA L\VDS_ASD LMDS, — 82 oo
= == = [O—L\DS EG A DATA LVDS 85D LVDS LVDS EG A DATA N<2..0> 4 g
VDS EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3> ;
D—LVDS_EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA N<3> g,
LS B aK LVDS_85D LVDS LVDS B CLK P o5 88 [O—L\DS_EG B DATA LVDS 85D LVDS LVDS EG B _DATA P<2..0> 4 4
LS B aK LVDS_85D LVDS LVDS B CLK N o5 88 [O—L\DS_EG B DATA LVDS 85D LVDS LVDS EG B_DATA N<2..0> 44
[Z®—LVDS_EG B DATA3 LVDS 85D LVDS NC LVDS EG B DATA P<3> &
2> L\DS EG B DATA3 LVDS 85D LVDS NC LVDS EG B _DATA N<3> 4 5
ED—L\DS B DATA LVDS 85D LVDS LVDS B_DATA P<2..0> |- - L o S o DP EG M. P<3..0> b1
ED—L\VDS_B DATA LVDS 85D L VDS LVDS B _DATA_N<2..0> e ? -y oK o ot By DP EG M. N3 0> s,
e LVDS_85D LVDS LVDS CONN A CLK F_P 6 84 E>—DPAUX CH DP_85D DisplAyPorT | DPEG AUX_CH P 82 85
[ LVDS 85D LVDS LVDS CONN_A _CLK F_N o84 2 AUX cH DP_85D pisplavpert | DPEG AUX_CH N g
[ S LVDS_85D LVDS LVDS CONN B_CLK F P 684 — DP_85D Dspiaypert |DPEG AUX CH C P a5
[ LVDS_85D LVDS LVDS CONN B CLK F N 6 84 — DP_85D pDispLayPorT | DP.EG AUX CH C N s
= LVDS_85D LVDS LVDS CONN A CLK P 84 85
[ LVDS 85D LVDS LVDS CONN A CLK N a4 85
0D LVDS 85D LVDS LVDS CONN_A DATA P<2..0> 6505
[ LVDS 85D LVDS LVDS CONN_A_DATA N<2..0> 65 ss
/D LVDS_85D LVDS LVDS_CONN B _CLK P 84 85
[ S LVDS_85D LVDS LVDS CONN B _CLK N 84 85
[ LVDS 85D LVDS LVDS CONN B _DATA P<2..0> 6505
[ LVDS_85D LVDS LVDS_CONN_B_DATA N<2..0> 654 ss
DM DP_85D Dspiaypert | DP M. C P<3.. 0> a6
= DP_85D DI SPL AYPORT DP_M._C N<3..0> 86 SYNC MASTER=K1/7 WFERRY SYNC DATE=06/ 09/ 200
DM DP_85D psplaypert | DP_ M. P<3. . 0> 85 86 TTCE
[ DP_85D psplaypert | DP_ M. N<3. . 0> 85 86 GDU ( GI 216) CC]\ISTRAI N-I_S
M DP_85D pspraypert | DP_M._ CONN_P<3. . 0> o
=D DP_85D pisplAayporT | DP.M._ CONN_N<3. . 0> 86 d} Appl e Inc.
®
P AUX CH DP_85D pspiaypert | DPAUX CH C P o5 86 NOTI CE OF PROPRI ETARY PROPERTY:
DR AUX CH DP_85D piseLayport | DPAUX CH C N 85 86 PRI ETARY | PRGN RRPE R OVPOTER. | NG
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 107 OF 132
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 98 G: 103
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K17 Specific Net

Properties

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
NET_TVPE
SENSE_1TQL_55S . =10 1_DFFPAIR =55_OHM SE =55_OHM SE =55_OHM SE =1:1_Di FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
THERM 1TQL_55S . =10 1_DFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R Sl 1 DIFFPAIR [ ERELLo00 ERELCIN. ENETOONN P<3. . 0=
- R o ENET_1000 enETCOW ENETCONN N<3. . 0>
DI FFPAI R * =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R [— SATA_90D SATA SATA ODD R2D UF P
[— SATA_90D SATA SATA_QODD R2D UF_N
[ — SATA_90D SATA SATA ODD D2R UF P
S SATA_90D SATA SATA ODD D2R UF N
= NET_SPA( = =
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT _SPACING_TYPEL | NET_SPACING TYPE2 | AREATYPE | SPAC NG*RULF SEr D SATA_90D SATA SATA_HDD D2R UF P
SENSE N —2:1_SPACI NG . CPU_COWP G\D * G\D_P2MM [ — SATA_90D SATA SATA HDD D2R UF N
- CPU_VCCSENSE S N P - [ S SATA_90D SATA SATA HDD R2D UE P
THERM =2:1_SPACI NG ? — [ — SATA_90D SATA SATA HDD R2D_UF N
AUDI O R —2: 1_SPACI NG 2 N > SATA_90D SATA SATA HDD D2R RDRV IN P
[ oS SATA_90D SATA SATA HDD D2R RDRV IN N
= SATA_90D SATA SATA HDD D2R RDRV_OUT P
[ eto3 SATA_90D SATA SATA HDD D2R RDRV_OUT N
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT = SATA_90D SATA SATA HDD RD RDRV LN P
= NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET D SATA_90D Sy SATA_HOD ROD RDRV LN
ENETCONN * 25 MLS ? . D SATA_90D SATA SATA HDD R2D RDRV _QUT P
ENET_MDI GND E G\D_P2MM 0D SATA_90D SATA SATA HDD R2D RDRV_QUT N
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
A o [O—sese neeen e TeERM TGl TRy CPUTHVENS D2 P
G\D * =STANDARD ? NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET [ = THERM 1TQL THERM CPUTHVENS D2 N
AK_POE @O N @O PZW S = ENSE_DI EFPAI R THERM 1TO1 THERM CPU_THERMD P
i = TeERM TGl TeERM CPU THERMD N
— PCE G\D * GND_P2MM CO—seMsEDEERAR THERM 1TQ1 THERM GPUTHVENS D P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
5| . SATA @0 N SO P2 [ — THERM 1TQ1 THERM GPUTHVBNS D N
o_P2MM . 0.20 W 1006 T — — [ — ENSE_DI EEPAIR THERM 1TQL THERM GPU TDI ODE P
— usB GND * G\D_P2MM [ — THERM 1TQM THERM GPU TDI ODE N
PVR_P2MWM * 0.20 MM 1000 =
CLK_PCIE SB_PONER . PVR_P2WM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SATA SB_POAER i PVR_P2W [ —-me Dirpar ENSE_1TQ1 THERM ISNS 3V3 S3 R P
— S ENSE_1TO1 THERM ISNS 3Vv3 S3 R N
e usB SB_PONER . PVR_P2WM =
MEM_CLK G\D * G\D_P2MM — — [ — ENSE_DI EEPAI R ENSE_1TQL ENSE | SNS Al RPORT P
VEM VD S N G\D_PZW S [ — ENSE 171 ENSE I SNS_Al RPORT N
M [—sexse neseaw ENSE 1701 ENSE DDRI SNS R P
MEM_CTRL G\D * G\D_P2MM [ — ENSE_1TQL ENSE DDRISNS R N
NMEM_DATA G\D * G\D. Pzw T — [ ENSE_DI EEPAI R ENSE_1TQL ENSE GPUI SENS P
— I NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [— ENSE 171 ENSE GPUI SENS_N
MEM DQS GND * G\D_P2MM oS @O N G\D_PZW S CO—seMsEDEERAR ENSE_1TO1 ENSE : §$ 2: EP(RT ,F\"
D ENSE_1TQ1 ENSE POR
[— ENSE_DI EEPALR ENSE_1TC1 ENSE DDRI SNS_P
PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH | M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = ERSETL e | SNSS'F\EVZGPU 5
O —sewsenerpalr ENSE_1TQ1 ENSE
MEM 40S * 0.09 MM 100 ML B = N Ense 1 SNS P1VBGPU N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ [ sese neeea . . | SNS_CPU P
MEM_ 72D * 0.09 W 100 M L [ = ENSE 1701 ENSE ISNS CPU N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRIDE _ >—sese neeea s .y ™ - - | SNS P1VBGPU R P
PCl E_85D * 0.09 W 100 M L [ — ENSE_1TC1 ENSE I SNS P1VBGPU R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ > sese o eeea . e | SNS_HDD P
USB_85D TOP 0.1 MM 500 M L [ — ENSE_1TC1 ENSE I SNS HDD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ > sese o eeea eE 17Ol e | SNS HDD R P
CPU_27P4S BOTTOM 0.23 MM 100 M L = ENSE 171 ENSE I SNS HDD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE =D sese o eeea eE 17Ol e | SNS ODD R P
= ENSE_1TQl ENSE . ISNS ODD R N
> ENSE_DI EFPAI R ENSE 171 ENSE I SNS ODD P
= ENSE_1TC1 ENSE I SNS ODD N
= ENSE_DI FEPAI R ENSE_1TQl ENSE . I SNS LCDBKLT P
= ENSE_1TQl ENSE . I SNS LCDBKLT N
= ENSE_DI EFPAI R ENSE_1TC1 ENSE NC | SNS P1VO5S0PCH P
= ENSE_1TO1 ENSE . NC | SNS_P1VO5S0PCH N
ENSE_DI EEPAI R ENSE_1TO1 ENSE CPUVTTSO CS P
| g
= ENSE_1TO1 ENSE CPUVTTSO CS N
CTD—SENSEDLEERAIR ENSE_1TO1 ENSE CPWTTSO_CS R P
= ENSE 171 ENSE CPUVTTSO CS R N
[T —SENSE_DIEEPAIR ENSE_1TO1 ENSE NC | SNS P3V3SOMPCH P
NC | SNS P3V3SOMPCH N
ENSE_1TQ1 ENSE
[ —SENSE_DIEEPAIR ENSE_1TO1 ENSE | SNS P3V3SOMPCH R P
= ENSE_1TO1 ENSE | SNS P3V3SOMPCH R N
= ENSE_DI EFPAI R ENSE_1TC1 ENSE GEXIMWP_CS P
= ENSE_1TC1 ENSE GEXIMWP_CS N
[CTD—SENSE_DLEEPAIR ENSE_1TQ1 ENSE GEXIMWP_CS R P
= ENSE_1TO1 ENSE GEXIMWP CS R N
[ZD)—SENSE_DLEEPAIR ENSE_1TO1 ENSE I SNS PP5V_SO R P
. . . D> ENSE_1TO1 ENSE | SNS PP5V_SO0_R N
Graphi cs , SATA Constrai nt Rel axations [D—sesc s s ' | S PATTS0PCH P
(2> ENSE_1TC1 ENSE NC | SNS PVTTSOPCH N
Alternate diffpair wdth/gap through BGA fanout areas (95-ohmdiff) ENSEOLEERALR ENSE LI ENSE LSNS PVTTSOPCH R P
— = ENSE_1TQ1 ENSE | SNS PVTTSOPCH R N
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET (2D —SENSE_DLEERALR ENSE_1TQ1 ENSE | SNS PP1V05 P
LS. 85D BGA LV[S_85b - ENSE_1TQl ENSE . | SNS PP1VO5 N
- — ENSE_DI EEPAI R ENSE_1TC1 ENSE | SNS PP3V3 S3 P
D>
DP_85D BGA 100_DI FF_BGA | SNS_PP3V3_S3_N
= ENSE_1TQ1 ENSE
SATA 90D BcA 100_01 FF_EGA — = ENSE_DI EFPAI R ENSE_1TC1 ENSE | SNS PP3V3 S5 P
= — ENSE_1TQL ENSE I SNS PP3V3 S5 N
=
CLK_PCl E_90D BGA 100_DI FF_BGA D —SeseneepAlR ENSE_1TQ1 ENSE | SNS_PP5V_S0_P
= ENSE_1TQl ENSE . | SNS PP5V_SO N
. . = ENSE_DI EFPAI R ENSE_1TC1 ENSE I SNS PP5V_S3 P
Menory Constrai nt Rel axati ons o LSS5
[ — ENSE_DI EFPAI R ENSE_1TC1 ENSE I SNS 1V5_S3 P
Al low 0.127 nmm necks for >0.127 nmlines for ARD fanout. [ — ENSE LIl ENSE LSNS 1V5 55N
ENSE_DI EFPAI R ENSE_1TC1 THERM ISNS 1V5 S3 R P
PHYSI CAL_RULE_SET LAYER &L%ER% E | MNMMLINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ — ENSE_1TO1 THERM ISNS 1V5 S3 R N
NEM 72D BOTTOM o 127 v o 95 — ED—SEse D Erea R ENsE 170N ense | SNS_AI RPORT R P
[En ENSE_1TO1 ENSE I SNS Al RPORT R N
MEM 85D TP 0.1 ™M 6.35 MM 0D —SENse DL EEPALR ENSE 171 ENSE GEXI WP6_VSEN P
[ nS ENSE_1TO1 ENSE . GEXI MWP6_VSEN N
o ENSE_DI EFPAI R ENSE_1TC1 ENSE GFEX ISNS R P
[ metoe3 ENSE_1TQ1 ENSE GEX ISNS R N

a2 57
a2 57
57 89
57 89

K17 Specific Net

Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ PCLE CLKI00M AP CIK PCIE 90D | QK POE PCl E_CLKI100M AP_CONN P ¢ s
D K PCE 90D | QK POE PCl E_ CLK100M AP_CONN N s 33
D 1TOl DI EEPAI CHER CSI _R P o6
[ 1TOl DI EEPAI CHGR CSI _R N o6
D 1TOl DI EEPAI CHEGR CSO R P 50 66
D 1TOl DI EEPAI CHGR CSO R N 50 66
[ (USB_EXTA) s ssn use USB2 EXTA MUXED P s
[ (USB EXTA) s 85D use USB2 EXTA MUXED N s
O (USB_EXTA) UsB_gsD usa UsSB2_LT1_P s a3
[ (USB_EXTA) UsB_gsD usa USB2_LT1_N s a3
[O—(USB_EXTD) \sA_asn =8 USB BRCRYPT CONN P

}_EXTD) USB_85D USE USB_BRCRYPT_CONN_N

. CANERA) . ™ USB_CAMERA CONN_P o
[ (LSB_CAVERA) s ssn use USB_CAMERA CONN N s 33
D USB_85D USB CONN _USB2 BT P 6 33
D \sA_asn =8 CONN _USB2 BT N .
D s ssn use USB LT2 P o 4
[ USB_850 use USB LT2_N 6 43
o \sA_asn =8 USB2_EXCARD CONN P o a
= \sA_asn =8 USB2_EXCARD CONN N o a
D De_gsn DI SBLAYPCRT DP_1G AUX CH C P o
o DP_85D DL SPLAYRCRT. DP 1G AUX CH CN 85
e s ssn use USB_BRCRYPT_R P
D s 85D use USB_BRCRYPT R N
D CKPCOE 90D| QK PAE PCl E_ CLK100M EXCARD CONN N ¢ s
[ CGKPCOE QD] QKPAE PCl E_ CLK100M EXCARD CONN P ¢ 5
D—sekaur DI EEPALR AUDI O SPKRAMP_FL_QOUT_P 662 63
D DI EFPAI R AUDI O SPKRAMP_FL_OUT_N 662 63
ODo—sekaur DI EFPAI R AUDI O SPKRAMP_BL_OUT_P. 662 63
D DI EFPAI R AUDI O SPKRAMP_BL_OUT_N 662 63
DSk aur DI EFPAI R AUDI O SPKRAMP_FR OUT_P. 662 63
D DI EFPAI R AUDI O SPKRAMP_FR OUT_N 662 63
D—sekaur DI EEPAI R AUDIL O SPKRAMP_BR OQUT P 662 63
D DI FEPAI R AUDI O SPKRAMP_BR OQUT_N 6 62 63
D—sekaur DI EEPAI R AUDIL O SPKRAMP_LFE _OUT P 662 63
D DI EFPAI R AUDI O SPKRAMP_LFE OUT N 662 63
D DI EEPALR AUDI O SPKRAMP_FL_IN C P o2
D DI EEPALR AUDI O SPKRAMP_FL_IN C N o2
D DI EEPALR AUDI O SPKRAMP BL_IN C P o2
[y DI EEPAI R AUDIL O SPKRAMP_BL_IN C N o2
D DI EEPALR AUDI O SPKRAMP_FR IN C P o2
= DI EEPAI R AUDIL O SPKRAMP_FR IN C N o2
= DI EEPALR AUDI O SPKRAMP_ BR IN C P o2
= DI EEPAI R AUDIL O SPKRAMP_BR IN C N o2
= DI FEPAI R AUDI O SPKRAMP_LFE IN C P 62
= DI EEPAI R AUDIL O SPKRAMP_LFE IN C N o2
R DI EEPAI R AUDIL O SPKRAMP_FL_IN L P o2
[ DI EEPAI R AUDI O SPKRAMP_FL_IN L_N 62
= DI EEPAI R AUDI O SPKRAMP BL_IN L _P 62
> DI EEPAI R AUDI O SPKRAMP_BL_IN L_N 62
= DI EEPAI R AUDIL O SPKRAMP_FR IN L_P o2
= DI EEPAI R AUDI O SPKRAMP_FR I N L_N 62
> DI EEPAI R AUDI O SPKRAMP_ BR IN L_P 62
[lacs DI EEPAI R AUDI O SPKRAMP_BR I N L_N 62
= DI EEPAI R AUDI O SPKRAMP_LFE IN L _P 62
= DI FEPAI R AUDI O SPKRAMP_LFE IN L_N 62
[lac DI EEPAI R AUDI O SSMR315FL_I N P o2
[lacs DI EEPAI R AUDI O SSMR315FL_I N N o2
= DI EEPAI R AUDIL O SSMR315FR IN P o2
= DI EEPAI R AUDI O SSMR315FR | N N o2
= DI EEPAI R AUDIL O SSMR315BR I N P o2
D DI EEPAI R AUDI O SSMR315BR | N N o2
D DI EEPALR AUDI O INT MC F P 63 64
DI EEPALR AUDI O INT MC F N 63 64
Rz DI EEPALR AUDI O INT MC P .
D DI EEPALR AUDI O INT MC N .
DI EEPAI R AUDLO SSM315BL_IN P 62
D DI EEPAI R AUDI O SSMR315BL_I N N o2
[laczn DI EEPAI R AUDI O SSMR315LFE IN P o2
DI EEPAI R AUDI O SSMR315LFE I N N o2
" USB_850 use USB TPAD R P 4
[— USB_850 use USB TPAD R N 4
D s ssn use USB LT3 P o aa
[— USE_850 usa USB LT3_N o as
[ — B_PONR PP3V3_S5 8%°%1"%% 49 50 51 58 72 73 74
T - GND 442 50 72 74
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K17 Boar d- Speci fi c Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS BRI | OEREFRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10, | SL11, BOTTOM NO_TYPE, BGA mw 15.5.1
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 SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG W GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =50_OHM SE =50_OHM SE 10 M 0 M omn DEFAULT * 0.1 M > * * BGA BCA PIW
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT —DEFALLT STANDARD N =DEFAULT > MEM CLK * BGA BGA P2MM
BGA_P1MM * =DEFAULT ? CLK_PCIE * BGA BGA P2MM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP oA P2 N oAt N K sLow N on [V
55_OHM_SE TOP, BOTTOM Y 0.090 MW 0.090 WM o
55_OHM_SE * Y 0.076 MW 0.076 MW =STANDARD =STANDARD =STANDARD SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG W GHT
S 1.5:1_SPACING * 0.15 MV » SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Ve GHT
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 21 A0 NG N 02w T 2%_Dl ELECTRI C . 0. 126 WM I
S0 s 1P, BorTom M 0110 W 009 W i 2.5: 1_SPACI NG . 0.25 M B 3X_DI ELECTR C * 0.189 WM 2
50_OHM_SE * Y 0.090 WM 0.090 WM =STANDARD =STANDARD =STANDARD N Eo 1 . X 4X_Dl ELECTR C 3 0. 252 MM O
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP il 1=2PACED F £-+ I ’ JNSTER FriomiT18] MEB.§ hanged 1% refflecylii7 i sgackup.
37_OHM SE TOP, BOTTOM Y 0.185 W 0.095 W o
37_OHM SE * Y 0.155 W 0.090 WM =STANDARD =STANDARD =STANDARD
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
27P4_CHM _SE TOP, BOTTOM Y 0.310 MW 0.095 W o
27P4_CHM SE * Y 0.250 W1 0.250 W =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 | DI FFPAI R NECK GAP
40_OHM SE TOP, BOTTOM Y 0.165 MW 0.095 W o
40_OHM SE * Y 0.135 W 0.090 WM =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 | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_Di FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 M 01w
72_OHM_DI FF I1SL3, I SL4 Y 0.154 WM 0.154 WM 0.200 MM 0.200 MM
72_OHM_DI FF 1SL9, 1 SL10 Y 0.154 WM 0.154 WM 0.200 MM 0.200 MM
72_OHM_DI FF I1sL2,1SL11 Y 0.175 W 0.175 W 0.200 MM 0.200 MM
72_OHM_DI FF TOP, BOTTOM Y 0.175 W 0.175 W 0.200 MM 0.200 MM
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
85_OHM DI FF N N =STANDARD =STANDARD =STANDARD =STANDARD -sTaNDARD
85_OHM DI FF 1SL3, I SL4 Y 0.110 MW 0.110 MW 0.180 MM 0.180 M
85_OHM DI FF ISL9, 1 SL10 Y 0.110 MW 0.110 W 0.180 MM 0.180 M
85_CHM_DI FF 1sL2, 18111 Y 0.125 W 0.125 W 0.190 MM 0.190 M
85_OHM DI FF TOP, BOTTOM Y 0.125 W 0.125 W 0.190 MM 0.190 M
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
90_OHM DI FF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, I SL4 Y 0.102 W 0.102 W 0.220 MM 0.220 WA
90_OHM DI FF ISL9, 1 SL10 Y 0.102 W 0.102 MW 0.220 MM 0.220 WA
90_OHM_DI FF 1sL2, 18111 Y 0.115 W 0.115 W 0.230 MM 0.230 M
90_OHM DI FF TOP, BOTTOM Y 0.115 W 0.115 W 0.230 MM 0.230 M
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
100_CHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD -sTaNDARD 100_DI FF_BGA * =100_0HM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_0HM DI FF =100_GHMLDI FF
100_OHM DI FF 1SL3, I SL4 Y 0.080 WM 0.080 WM 0.200 MM 0.200 M1 100_Di FF_BGA 1SL3, I SL4 Y 0.075 W 0.075 W 0.125 W 0.125 M1
100_OHM DI FF ISL9, 1 SL10 Y 0.080 WM 0.080 WM 0.200 MM 0.200 MM 100_Di FF_BGA 1SL9, 1 SL10 Y 0.075 W 0.075 W 0.125 WM 0.125 M
100_CHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.220 MM 0.220 WM I NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer |layers and 95-ohns on inner |ayers.
100_OHM DI FF TOP, BOTTOM Y 0.089 MW 0.089 MW 0.220 MM 0.220 M
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_CHM.DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD -sTaNDARD
110_CHM DI FF 1SL3, I SL4 Y 0.075 MM 0.075 MM 0.330 WM 0.330 MVI’ NOTE: 110_DIFF is 110-ohns differential inpedance on outer |ayers and 105-ohns on inner |ayers.
110_CHV DI FF 1SL9, 1SL10 Y 0.075 W 0.075 W 0.330 MM 0.330 M
110_CHM.DI FF 152, 15111 Y 0.075 W 0.075 W 0.330 MM 0.330 M
110_OHM DI FF TOP, BOTTOM Y 0.075 W 0.075 W 0.330 MM 0.330 M
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