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BATTERY CHARGER R705 A vaur A PPVCORE_SO_CPU
VIN U
SMC_RESET_L
_ kit § SMC_BATT_| SENS 1 SL95231 SMC_CPU_I SENSE SMC_GFX_VSENSE
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COUGAR- POl NT U/ \ PVCCSA_PGOOD .
" (PAGE 65) — (PAGE 9-13) RESET
PM SLP_S5_L PG 17
SLP_S5#( E4)
Vi
P5VS3_EN_L . 5V wor | PPSV_S3 Q7860
P5VS3_EN  por1 r (L/H
-DELAV pavass N L T T 33V T PPevass PPaV3_ss I /_\1 PPov_so
Rl § ) vautz P
L _ _mew 4 PP3V3_S5_PWRCTL
RC DDRREG_EN PG71 TPS51125 Q7922 PM SLP_S3_L_R
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Bar Code Labels / EEEE #' s

BOM Vari ant s
BOM NUMBER BOM NAME BOM OPTI ONS
639-1294 PCBA, 2. 5G, K90i K90i _COVMMON, CPU_2_5GHZ, EEEE_DDRQ
639-1581 PCBA, 2. 7G, K90i K90i _COMMON, CPU_2_7GHZ, EEEE_DH78
639-1698 PCBA, 2. 6G, K90i K90i _COMMON, CPU_2_6GHZ, EEEE_DHBF
639- 1699 PCBA, 2. 3G K90i K90i _COMMON, CPU_2_3GHZ, EEEE_DHBG
085-1998 K90i M.B DEVELOPMENT BOM K90i _DEVEL: ENG
D
K90i BOM GROUPS
BOM GROUP BOM OPTI ONS
K90i _ COMVON ALTERNATE, COMVON, K90i _ COMMONL, K90i _ COMVONZ, K90i _DEBUG ENG, K90i _ PROGPARTS, USBHUB_2513B, T29BST: Y
K90i _ COVMONL BATT_3S, CPUMEM_SO, SMC_DEBUG_YES, HUB1_2NONREM HUB2_3NONREM T29: YES, DP_SDRV: A2, SDRV_PD, SDRVI 2C: MCU
K90i _ COVMON2 M KEY, KB_BL
K90i _PROGPARTS BOOTROM_PROG, SMC_PROG, TPAD_PROG, ENET_PROG, T29ROM PROG, T29MCU: PROG
K90i _DEVEL: ENG BKLT: ENG, BMON: ENG, XDP_CONN, XDP_CPU: BPM XDP_PCH, LPCPLUS, VREFMRGN, SOPGOCD_| SL, | MPI SNS_ENG
K90i _DEVEL: PVT LPCPLUS, XDP_CONN, XDP_PCH
K90i _DEBUG ENG DEVEL_BOM SMC_DEBUG_YES, XDP
K90i _DEBUG PVT DEVEL_BOM BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFVRGN_NOT
K90i _DEBUG PRCD BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT, LPCPLUS
Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33753934 1 SNB, 2C, QXXX, ESL, 2. 2, 35W B2, 3M GT1, BGA U1000 CRI TI CAL CPU_2_2GHZ
3374058 1 SNB, QIRA, G8, J1, 2. 5, 35W 2+2, 1. 30, 3M BGA u1000 CRI TI CAL CPU_2_5GHzZ
C 3374057 1 SNB, QIR3, G8, J1, 2. 7, 35W 2+2, 1. 30, 4M BGA u1000 CRI TI CAL CPU_2_7GHzZ
337S4024 1 SNB, QIR9, G8, J1, 2. 3, 35W 2+2, 1. 30, 3M BGA u1000 CRI TI CAL CPU_2_3GHz
33754064 1 SNB, QIR7, G8, J1, 2. 6, 35W 2+2, 1. 30, 3M BGA u1000 CRI TI CAL CPU_2_6GHZ
33754029 1 | C, PCH, COUGARPQI NT, SLHID, PRQ BDB2HVES u1800 CRI TI CAL
34350534 1 | C, BOVB7765B0, ENET&SD, 8X8 u3900 CRI TI CAL
33850753 1 1C. P43+ E2, 13948 PHY/ OHO LI NKI PG - E. 12 u4100 CRI Tl CAL
33850921 1 I C, T29- €0, 220 FCBGA, 15x15MV U3600 CRI TI CAL T29: YES
35353055 1 I C, PI 3VEDP212, X2 DI SPLAYPCRT 2:1 MUX, GFN U9390 CRI TI CAL
Progranmmabl e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550663 1 1 C, FLASH, SERI AL, SPI, | MBI T, 217, 8P, SO C u3990 CRI TI CAL ENET_BLANK
341S3026 1 | C ENET, 1! MBI TFLAH, CI V REVO1, K60/ K62 u3990 CRI TI CAL ENET_PROG
33580777 1 | C, EEPROM SERI AL, SPI , 1Kx8, 1. 8V, M_P8, LF Uu3690 CRI TI CAL T29ROM BLANK
34170317 1 1C T29 ASSY u3690 CRI TI CAL T29ROM PROG
33753997 1 I C, MCU, 32B, LPC1112A, 16KB/ 2KB, HVQFN25 U9330 CRI TI CAL T29MOU: BLANK
34152939 1 I C, PROGRMD, LPC1112A, T29 PORT MCU, HVQFN25 U9330 CRI TI CAL T29MCU: PROG
B 33850895 1 I C, SMC, HS8/ 2117/ 9MWKOMM TLP U4900 CRI TI CAL SMC_BLANK
341T0300 1 1 C, SMC, K90i U4900 CRI TI CAL SMC_PROG
33550770 1 64 MBIT SPI SERIAL DUAL I/0O FLASH U6100 CRI TI CAL BOOTROM _BLANK
33550769 1 64 MBIT SPI SERIAL DUAL I/0O FLASH U6100 CRI TI CAL BOOTROM _BLANK
34170299 1 I C, EFI ROM K90i U6100 CRI TI CAL BOOTROM_PROG
34152384 1 I R ENCCRE 11, CY7CB3803- LQXC u4800 CRI TI CAL
341S3024 1 I C, TP PSCC, K90, K90i , K91, K91F, K92 Us5701 CRI TI CAL TPAD_PROG
A
Devel opnment BOM
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085-1998 1 K90i M.B DEVELCPNMENT DEVEL CRI Tl CAL DEVEL_BOM

PART NUMBER 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: DDRQ CRI TI CAL EEEE_DDRQ
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DH78] CRI TI CAL EEEE_DH78
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DH8F] CRI TI CAL EEEE_DH8F
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DH8G CRI TI CAL EEEE_DH8G

Alternate Parts

PART NUMVBER &‘%R{\\ﬁ\r/gEEO? BOM CPTI ON REF DES | COMMENTS:

13830603 13830602 ALL Mirata alt to Samsung

157S0058 157S0055 ALL Delta alt to TOK Magnetics

51650805 51650806 ALL Molex alt to Foxconn

128S0303 12850282 ALL Panasonic alt to Sanyo

13830676 13830691 ALL Mirata alt to Samsung
15280778 15280693 ALL Oyntec alt to Vishay
37630855 37630613 ALL Diodes alt to Toshiba
37630977 37650859 ALL Diodes alt to Toshiba
37630972 37630612 ALL Rohmalt to Toshi ba
37680927 37650966 ALL Fairchild alt to Renesas
37680927 376350790 ALL Fairchild alt to O CLON
37630960 37650801 ALL Renesas alt to Renesas
37630790 37650928 ALL acavalt to Fairchild
37650928 37650895 ALL Fairchild alt to Renesas
37630937 37650845 ALL Fairchild alt to Renesas
37680777 37650761 ALL AON alt to Siliconix
37630957 37650958 ALL Fairchild alt to Fairchild
37650953 37650958 ALL Fairchild alt to Renesas
35383085 35381658 ALL STmcro alt to LT
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= = EDP  TXP< > — TP EDP TX P<0..3>
Functi onal Test Points R ETBAS B> e =S =
. — ..
NC NO_TESTs os Di P TR — NC EDP_AUXP oo
- = I RUEC —_—
NO_TEST B
> EDP_AUXN — NC EDP_AUXN
X19 CONN 175 NC CRT |G BLUE — e NC ORT 1G BLUE o1 Mgt RS °°
IRUE PP3V3_W.AN (NEED 3 TP) , .. . 17 s NC CRT | G GREEN — e "F NG CRT |G GREEN s s THER TRE — THER) .
= POE AP 2R Pl P 176 _NC CRT 1G RED — VREPASETRE  \c CRT I1G RED o _DASES
= TRUE PAE AP D2REL P 2 0 DEBUG VOLTAGE = . THER — THER .
Fan Connectors = TRUE a2 o1 ~BASE= =
% TRUE PCIE AP R2D P o a — TRUE PPVCORE SO CPU S otr s 1706 -NCORT IGDDCCLK :LAWKEEEASETMNCCRTIGDDCCLK 6 17 RSVD<30. . 45> — TP RSVD<30. . 45>
i o= ~EASES =
[rend TRUE PP5V_S0 87242475 Sy TRUE PCIE AP R2D N - B TRUE PPVCORE_SO_AXG 2o 12 15 5 17 ¢ NG CRT 1 G DDC DATA e X1 LG DO DATA °7  NC CPU RSVD<8..27> rmg TP_CPU RSVD<8. . 27>
TRUE FAN RT_PVW 52 TRUE PCl E CLK1I00M AP CONN P, o TRUE PP1V2 S3 ENET | NTREG o - ~MARE_ BASE=TRUE
[Em TRUE FAN RT _TACH 52 TRUE. PCl E_ CLK100M AP_CONN N, 4 TRUE. PP1V05 SO 45687073 17 5 NC CRT | G HSYNC — NC CRT | G HSYNC 6 17
= = e e T Lo v = RE R\ T Lo verne
(NEED TO ADD 1 GND TP) [ TRUE PP3V3 S3 BT F a2 [ TRUE PP1V5 S3RSO 7,10 121530 7273 vy %7_NC PEG R2D CP<0..7> TRE _ =PEG R2D C P<0..7> ,
M C FUNC TEST [ TRUE PCl E WAKE L 17 26 32 [ TRUE PP1V8 SO 7141720 22 26 71 - ~NARE_BASE=TRUE_ ~
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— PP3V3 SO R R = RNLLRE WOrt0 2
= M NCNEGKW DTH-0. 2 MM
PP3V3 SO BUAERANARY M N NeaCwW DTl
——— 67 8 12 16_17_18_19 20 22 23 MAKE._BASE=TRUE
PP3V3 SO 16°517,00317,19,9,20,22,3 |
— Eunneyedd PPIVOS SUS
= EE i
=PRSS fpynEangn -
— PP3V3 SO 0 51 B2 54 &7 &1 62 71
—_— 75 22 20'17 16 14'12' 10°8 7 ¢ _PP1V05_S0 _— PP1V0O5_S0
PP3V3_ SO 6.7 873 70 68 45 40 36 — M N_LINE WDTH=0. 6 MVI
—— Tiearis 92022 2 mA M N_NECK_W DTH=0. 2 MV
=PRaV3 30 FEEEEEEEE iy R
61 ! =
p——PP3V3 S0 PloBUBRANNY PP1V05_SO
— 15%48%03° 48 535163 575
PP:
BRBBABRFET — PP1V05 SO
— 2 16 17 18 19 20 22 23 26 27 ——
— PP3V3 SO 738374839 B9 R A as PP1VO5 SO
= FRAVUENE B - 5
— PP3V3 SO s 1250282723 33 38 37 — PP1V05 SO
— %'s 12 16 29 73 38 38 3% —
= ppava S0 0%a1%43° 48 437430 53 53 =
44 46 57 59 60 BHERBURES
— — PP1V0O5 SO
— Pe3v3 S0 teununEagy =
— 77 — PP1V0O5_ SO
EEEEEE RS
— PP3V3_SO 3674 75 77 85 56 37 50 33 32 —
— o 8,32 10 17 38 78 38 33 33 — _PP1V05_SO
— PP3V3 SO TOUBREBRRE = rivos so
44 46 57 59 60 —  PP3V3 SO 2% "33 36 37 49 41 42 48 48 ——
— T BB YBBEL PPIVO5._ SO
44 46 57 59 60 = EEE R AR L
—  PP3V3 SO 39 HHH nE
44 46 57 59 60 r——— 7 812 16 17 15 28 3023 33 — PP1V0O5 SO
PP3V3_S0 36°37%40% 41" 43%45" 4843”50 ——
R R R PPLVO5 SO
44 46 57 59 60 — ppava S0 227378 15 77 88 =
—— BRUE S aaan — Vo
44 46 57 59 60 PP3V3 SO Bendgdaasgy PP1V05_S0
— CHEBRBUNLSS = PP1v05 SO
4446 57 59 60 —  PP3V3 SO LN UBURRER —
s 46 57 55 60 = S9727 12 35 36 37 40 29 13 a3 —  PP1VO5 SO
—  PP3V3 SO A 26 2729 33 —=
44 46 57 55 60 —— %6 12 16 17 10 35 33 33 83 —  PP1VO5 SO
— PP3V3 SO 36 37740 41'42 48 48 43 50 —
gURLEENAER PP1VO5 SO
44 46 57 59 60 = =
—  PP3V3 SO
— = Vo
44 46 57 59 60 PP3V3 SO 48_49 50 51 52 54 57 61 62 71 PP1VO5_S0
— e BRI R RN A =
= Sl BB RERRER —  PP1VO5 SO
44 46 57 59 60 PP3V3 SO 7273 TATS T 85 o6 27 29 33
— 7 8.12 16 17 18 19 20 22 2 —  PP1
44 46 57 59 60 PP3V3 SO §6°58 a8 a1 43%6 4843 50" — Va5 50
- — HEE R R
44 46 57 59 60 PP3V3 SO 74 75 77 85 PP1 5_S0
- — = O
44 46 57 59 60 PP3V3_SO 48_49 50 51 52 54 57 61 62 71 y— PP1VO5 SO
86727 35 33 3 37 40 40 45 48 PP1V05_SO
—  PP3V3 SO 273 T4 TS 7185 4o 7 pg 33 —=
——— 7 8 12 16 17 18 18 20 22 23 — PP1V05_S0
PP3V3 SO $6°a37ab® a1 43%08° 42045755 =
54 65 68 70 72 - — SEE R T 0
— PP3V3 SO 4§74 75 77 85 PP1V05_S
s 12 1s 17 18 19 20 22 23 =
PP3VE SO s EEES L
= 7a575 77 85, 50 33 36 37 40
54 65 68 70 72 PP3V3_S0 64348 44343 883 &5 S &
;2% 61 62 71 72 73 74 75
50 65 60 70 72 | — Peava so P BEERSB
268248 4 1 52 54 57.0 2%
54 65 68 70 72 , — PP3V3 S0 MU RS el e
o4 0 60 70 72 o tEEE L LA
54 65 68 70 72 ), — PP3V3 SO 8277 85 g 49 50 51 52 54
_ 3831328983732 ENET Rai |
54 65 68 70 72 y— PP3V3 SO GEHBHNRAR 1l's
54 65 68 70 72 —_ PP3V3_S0 6,78 7371372676 25’!’;’73V3 ENE _— PP3V3_ENE
= = M N_LI NE W DTHE0. 6 W
i 21820 43 3278 4 LN
54 65 68 70 72 — PP3V3 SO B81852, 08B NRBY M N_NECK_W DTH=0.2 MV
—
— rava S0 BHRENE LN NECK
54 65 68 70 72 — V3 |
54 65 68 70 72 — PP3V3 SO PR NTUTBBY — PP3V3 ENET
— ppava o BHARBPE OO —  PP3V3 ENET
= V3 28 27 2 —
—— és? s ;zaxsﬁvaésalgazoazg 33 =
— PP3V3 SO EEEI LR EE — PP3V3 ENET
127'1 75 77 85 33 36 37 40 41
a0 5NN
pwnnpangy
i 15 49 49 58 51 52 84 &7

a1 40 7

67 14 17 20 22 26 71

67 14 17 20 22 26 71
67 14 17 20 22 26 71
a0 3

9 7 _PP3V3_ EW EWWPHY

67 14 17 20 22 26 71

67 14 17 20 22

67 14 17 20 22

67 14 17 20 22

7 27 29 30 a0 39 7 _PP1VO_EW EVWPHY

8773

67 27 29 30 67

67 27 29 30 67

67 27 29 30 67

6 7 27 29 30 67

67 27 29 30 67

"FW (FireWre) Rails

— PPVP_FW

PPVP_EW

671012 15 30 72 73 03

3687

PP15V_T29

——
— PP3V3 FW FWPHY
— PP3V3 FW FWPHY
— PP1V0 FW FWPHY

— PP1VO FW FWPHY

T29 Rails (of f when no cable)

—_— PP15V_T29

67 10 12 15 30 72 73 85

67 10 12 15 30 72 73 85

36 35 34 26 19 16 7

PP3V3_T29

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

VOLTAGE=17, 8V
MAKE_BASE=TRUE
PP15V_T29

— PP3V3_T29

716 20 22 26 42 57 71

716 20 22 26 42 57 71

716 20 22 26 42 57 71

716 20 22 26 42 57 71
36 35 7

IIIIIII

—_— PP1V05 T29

716 20 22 26 42 57 71

7 31 67

7 27 29 30 67

7 27 29 30 67

7 27 29 30 67

7 27 29 30 67 71 20 7

67 12 15 65

67 12 15 65

723 71

723 71

69 49 1412 97 6

9 10 12 14
86748 18 8 75

87,910 12 14 1
36740 8 88 70 7
87,9 10 1
86740 48 8 %0 ¥
69 49 15 12 9
5.7.9 10 12 14
36740 48 85 70
879 10 12 14
36740 48 85 70
67910 12 14
36740 45 85 70
67,9 10 12 14
36740 48 88 70
67910 12 14
36740 45 85 70
67,9 10 12 14
36740 48 88
57910 12 14
30728 38 38 10
67910 12 14
36740 45 85 7
67,9 10 12 14
36740 48 88 70
87,9 10 12 14
36740 48 85 70
57910 14 12
21318 9720
5550 36 40
%010 1818
8.7.9 10 12 14
36740 48 88 70
67910 12 14
36740 45 85 70
5791012 14
§a738 17 36 2
6" 36 ag 45
70301212
87,9 10 12 14
36740 48 88 70
87,9 10 12 14
36740 48 85 70
67910 12 14
36740 45 85 70
67,9 10 12 14
36740 48 88 70

67 26 37 71 73

67 26 37 71 73

67 26 37 71 73

67 26 37 71 73

PP1V05_S0_PCH VCCADPI | —

PP1V05_T29

— M N_LINE_WDTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM
T v

MAKE_BASE=TRUE
PP1V05_T29

1V05 SO LDO

PP1V05 SO _PCH VCCADPLL

PPVCORE SO CPU

— M N_LINE_W DTH=0. 4 MM
MN NEGK W DTH=0. 2 W

NAKE BRSESTRUE
— PP1V05_S0_PCH VCCADPLL

Chi pset "VCore" Rails
PPVCORE SO_CPU

a0 a1

a0 a1

a0 a1

39 40 41

39 40 41

39 40 41

39 40

39 40

8 36 76

8 36 76

16 19 26 34 35 36|

16 19 26 34 35 36|

16 19 26 34 35 36|

16 19 26 34 35 36|

35 36

35 36

720 71

720 71

I I

3

N N Ay
35 35 55 N

U 35 b I> 58 B

67912
— M N_LI NE_W DTH=0. 6 MM 1449 &9
M N_NECKW DTH-0. 25 v
20 22 23 AGEST. 25V
VAKE BASI
— PPVOORE_SO_CPU 67912
= $4748 8
— PPVOORE SO_CPU S
20 22 23 — 1449 69
20 22 23
20 22 23
PPVCORE SO AXG — PPVCORE SO_AXG 07012
_— M N_LINE_W DTH=0. 6 MV 15 49 69
20 22 23 M N_NEGKW DTH-0. 2 M
20 22 23 1
2022 2 | — PPVCORE SO AXG ?5’43 2
20 22 23 — PPVOORE S0 AXG 7912
= §s748 8
20 22 23
20 22 23
7
PP1V5_S3 CPU VOCDQ — PP1V5_S3_CPU VCCDQ 71215
207 2 =
20 22 23
20 22 23
PP1V05 SO CPU VCCPQE — PP1V05 SO CPU VCCPQE 7102
36 40 45 _— MN LINEWDTH=DGNM 14
13 NEGKW DTHE0. 3 MM
BB 105V
20 22 23 NAKE BASE=TRUE
20 22 23
PPlVB SO0_CPU VCCPLL R — PP1V8 SO CPU VCCPLL R 712 14
ot = TLTRE W D0, 6 it
13 M N_NEGKW DTH-0. 2 M
322 2 VALTAG T Bv
20 22 23 MAKI
20 22 23
20 22 23
20 22 23

NC_NVASTER=K91 M.B

SYNC _DATE=05/ 15/ 2010
—

TTILE

Power Al i ases
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®
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CPU signal s T29 DP Ports

HEATSI NK STANDOFFS 67 30 8 _MEMVIT EN — MEMVTT EN 8 30 67 o _=PEG R2D C P<11..8> s — PEG RRD C P<11..8> — PCIE T29 RPD C P<3..0> 34 34 17 8 _DP_T29SNKO HPD p— DP_T29SNKO HPD 8 17 34
20902 MAKE_BASESTRUE s _=PEG R2D C N<11..8> s — PEG RD C N<il..8> — MKEBASETRE PG E T29 R2D C N<3..0> S T VAKE BASESTRUE
o175 __DP EXTA M. _C P<3..0>a — DPIG M P<3..0> — TP DPIGB MP<3..0> 1 s _=PEG D2R P<11..8> s _— PEG D2R P<11..8> — WESSETRFpo E T29 D2R P<3..0> 20 81
STDOFF- 4. 5CD 39+ 1. 1-3. 48-TH VAKE_BASESTRUE _ _ PEG D2R N<11..8 — PEG D2R N<11..8 — WEPASSTREpG E 729 D2R N<3..0 TP DP IG C MP<3..0 20SNKO M. C P<3..0
= .. 8> 78 .. 8> — — .. 0> <3.. 0> DP_T: NK( P<3..0>
DP_EXTA M. C N<3..0> — DP IG M N<3..0> — TP DPIGB MN3..0> ’ = = = e = a0
* O 78— RE. BASESTRUE = = R VAKE_BASE=TRUE ;7 TP DP IG C MN<3..0> VAKE_BASESTRE o 7o9SNKO_ ML C N<3. . 0> w
8180 75 17 8 MCH C P7s 7% % — DP EXTA AUXCH C P — DP EXTA AUXCH C P 8 17 75 80 81 3 34 17 5 _DP_T29SNKO_AUX( [ —  AKEBASETRE b 729SNKO_A P 17 34 83
— =TRUE - - 71_62_61 57 54 52 51 50 49 48 Pi MAKE_BASE=TRUE
= o180 75 17 8 DP EXTA AUXCH C N5 17° ® — DP EXTA AUXCH C N —  DP _EXTA AUXCH C N o 17 75 80 81 R e S A P3V3_S0 wenveo DR T2OSNKO AXOH € N mKE,aAsg:mugDP T29SNKO AUXCH C N 8T eaes
MARE_BASE=TRUE — — ) . . . 34 17 5 _DP_T29SNK1 HPD — DP_T29SNK1 HPD o 17 34
20904 R0920'| R0921'| R0922'| R0923 = e BRETRE
2. 2K 2. 2K 2. 2K 2. 2K
D STDOFF- 4. 50D, 98H- 1. 1- 3. 48- TH o lg% o lg% 1/ lgw o lg%
- L VL i3 v Le 17 TP DP I G D MP<3..0> DP_T29SNK1 M. C P<3..0> 34 83
2 2 2 2 MAKE_BASE=TRUE
o100 _FW PLUG DET L  FWPLLG DET L s 1o uo 17 _TP DP 1G D MN<3..0> = aAsg:mugDP T29SNK1L M. C N<3..0> 24 83
VAKE BASE=TRUE — 3 34 17 8 _DP_T29SNK1 AUXCH C P p— - DP_T29SNK1 AUXCH C P 17 34 83
= BELOW CPU e DPICGCCIR AK = DP 16 C GTRL ALK %5’ DP_T29SNK1 AUXCH C N MAKE BASESTRUE Db T29SNKL AUXCH C N
1039 5 _FVB43_WAKE L —  FW43 WAKE L 5 39 40 179 DP 1G C CTRL DATA — MKEBASETREDD | G C TRL DATA e AKE_BASETRUE 8 a7 e e
MAKE_BASESTRUE - 175 DP1GDCIRL CLK — WKEBMSETREpp |G D CTRL AK 517
TP_SMC_EXCARD PWR_EN — TP_SMC EXCARD PWR EN DP_IG D CTRL_DATA — WESSETRED |G D CTRL_DATA
20920 ® TVARE BASESTRUE = = ° e R eeTRE ®Y . _TP BOVB7765 TRAFFICLED L — TP BOM67765 TRAFFICLED L .
VAKE_BASESTRUE =
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH 16 5 __NC PCl E EXCARD D2RN = NC PCl E_EXCARD D2RN s 16 1 62 61 57 54 52 51 50 49 48 PP3V3 SO
s 16 5 __NC PCI E_EXCARD D2RP — TRE NC PCl E_EXCARD D2RP s 16 “I6%a2" " i1 0680207 B . e 2765 CE L VS INS L e 2765 CE L VS INS L
165 __NC PCI E_EXCARD R2D ON — WIEBSETRE  \c pOlE_EXCARD R2D ON s 16 s s 7 EBASETRE o TESTTRE o
168 __NC PCl E_EXCARD R2D CP R OASETRE NC PCl E_EXCARD R2D CP o 16 R20922|42 R20922E -
= 0116 8 _NC PCI E_ CLK100OM EXCARDN e A RE NC PCl E_CLK100M EXCARDN s 16 81 * S %
LEFT OF CPU FAN STANDOFF o116 5 __NC PCIE_CLK100M EXCARDP — E BASENR%bOl E OLK100M EXCARDP 516 01 Lt ,%,{:15"" w1866 TP LVDS I G B CLKP — TP LVDS IGB OKP o618 00
== VAKE_BASE-TRUE 402, 402, VAKE_BASE=TRUE —
Z0905 PClE PCH D2R N<5. . 8> — IRE NC PCl E PCH D2RN<5. . 8> 75 17 8 _DP_EXTA DDC CLK — DP EXTA DDC QK 8 17 75 g0 1886 TP LVDS |G B CLKN — TP LVDS IG B CLKN 68 18 80
STDOFF- 4. 5CD 38+ 1. 1-3. 48-TH PCI E PCH D2R P<5. . 8> — tmp oo NG POIE PCH DPRPSS. . 8> e A oG DATA ~ e baa DATA VRKE_BASE=TRLE -
* @ PCIE PCH R2D C N<5. . 8> — Mp-SFTRE NG PCLE PCH R2D ONK5. . 8> 7s 17 s DB EXTA DDC = EXTA DDC BT 1 LVDS | G B DATAP<Q.. 3> — LVDS | G B_DATA P<0..3> 50
l PCIE PCH R2D C P<5..8> — PKE BASE-TRE NC PCI E PCH R2D CP<5. . 8> s 17 5 _DP_EXTA _HPD —  DP EXTA HPD R “’“KEJL“SE'T s D“ADT;i’("mg> - . |G B DATA N<O. 3
— = = —_— VDS - — LVDS L. 3>
o1 16 5 __NC PEG CLKIOOMP — WEBSETRE  \c PEG OLKI00MP 510 0 VRKE_BASESTRUE RO9081 R BASETRE — NOTEST=TRE = *
= NC PEG CLK100MN — WWEBASETRE NG PEG CLKI00MN
81 16 8 e BASETRE 8 16 81 100K g0 18 8 _NC LVDS | G A DATAP<3> — NC LVDS | G A DATAP<3> 6 18 80
vl MAKE_BASE=TRUE NO_TEST=TRUE —
MELE s 185 _NC LVDS 1 G A DATAN<3> — NC LVDS | G A DATAN<3> o 18 50
402, VAKE_BASE=TRUE NO_TEST=TRUE —
M.B MOUNTI NG (TO C. BRACKET) SCREW HOLES 1 741886 kaéDasAsg)T%ECLK — LVDS DDC QLK 68 18 74
oM T oM T -
C 70906 20907 16 8 _NC PCH CLKQUT DPN e NC_PCH CLKQUT DPN .16 74 10 8 0 LVOS DD DATA — LVDS DDC DATA 6818 74
3R2P5 3R2PS5 == WAKE_BASE-TRUE R0910 _
1 1 16 8 _NC PCH CLKOUT DPP — 1 NC_PCH_CLKOUT_DPP. o 16 0 77 18 8 ngBAE;E:LTLEPWJI = LCD BKLT PWM s 18 77
— NAKEiaASE:TRLE 77 KLT, 1 2 _— PPBUS_SW BKL 8 77 -
- e 5% M NCREGKW DTS, 376 M 74106 LCD 1 G PWR EN — LCD IG PWR EN o107
— = it VAKE. BASEZTRUE e —
= = 403 BASE= 77185 _LCD BKLT EN — LCD BKLT EN o 18 77
w0 TP ISSP SCLK P1 1 — TP ISSP SCLK P1 1 o w — PPBUS SWEBKL s 7 VAKE_BASE=TRUE =
MAKE_BASE=TRUE —_—
535 _TP_| SSP_SDATA P1 0 — TP I SSP SDATA P1 0 s 53 245 _ NC USB HUB1 OCS4 — NC USB HUB1 OCS4 5 2
B '\rl—l T MAKE_BASE=TRUE _— MAKE_BASE=TRUE -
M.B MOUNTI NG (TO TOPCASE) SCREW HOLES 25 __NC USB HUB2 OCS4 — NC USB HUB2 oCs4 s 20
MAKE_BASE=TRUE -
oM T oM T oMmT NC FSB CLK133M PCH P — NC FSB CLK133M PCH P .
20908 20909 29010 o R BAETTRE NS TR — o0 2+» __PUUSB HUB? PRT4 P — PU USB HUB2 PRT4 P o 2 DPA PWR SW: Nostuff, Backup
NC FSB CLK133M PCH N — NC FSB CLK133M PCH N - .
3R2PS 3R2PS 3R2Ps 0 AR BASETRE | NOTESTTRE — oo 246 __PU USB HUB? PRT4 N — PU USB HUB2 PRT4 N o2
l—nO : T@ ARRE BASESTRUE =
TPS2553
= oM T = oM T = Tchg)ggg: N w0 20,50 29 72,20 30,477 5, -PP3V3_S5 1N SOT-23  qurle PP3V3_SW DPAPVR 15 76
Z0911 Z0912 NOSTUFF
2rers Jareps 77 6165 50 19 10 36 7« _PPBUS_GBH LAMA2 PP15V_T29 75676 ttims DPAPVR I LI M
l—@ l—@ 29 76 73 46 s _SMC_S4 WAKESRC EN 3 en FAULT | 4 T29 A HV_EN 36 75 76
VE-LF
= = 808 G\D NOSTUFF
- - o~ 1
o ss T29_A_BIAS . _DP_A_BI ASO DP_A_BI AS2 R0950
5%
0960 962 C0964 : = g‘%; o
EM 10O (SHORT) POGO PI NS 0. 01UF 19'; 0.01UF 2
18V 2 18V 2 18V 2
X5R X5R X5R
B 201 201 201 -4
250900 750901 750902
1. 4D A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24 = = =

48 33 32 31 30 26 24_18_7 ¢ PP3V3 S3
7372 55 54 50

NO STU TUFF NO STU TUFF
! ! ! R0915’ ‘R0916 ROSHE: R&a RS 55’ M348k

T29 A BIAS RRDP1 . 10K 10K 10K
= — '\D STUFF ;\L’{:lﬁ\él 1/ 16W 1/16W 1 1 1/16W

— T29_A BIAS RPDNO e 3

750903 = 750908 - 750909 2 2 902"
1. 4D A- SHORT- EM M.B- K19- K24 1. 4D A- SHORT- EM - MLB- K19- K24 4DI A- SHORT- EM M.B- K19- K24 R0971 .0, 51 2 s T29 A Bl AS R2DN1L 80 75 M%T%%W\/\N? 5% USB T29A N 24 80 us| PU USB HUB2 PRT4 N 8 24
M oow— VVV 54 Schciva o0 75 ___T29_A_RSVD P 201 2 sy USB T29A P 24 80 USB EXTC P 24 50 PU USB HUB2 PRTA P g 24
L o rse T29_A BIAS| R0970 .0, 1} 2 29 A BIAS R2DPO - 20w i
Toow— VV V=74 =
’ ' %:0(?)311% 1 NO STUFF
= : 18 2—— s _TP_CPU VIT SELECT — TP CPU VIT SELECT s
. X5R MAKE_BASE=TRUE
201
EM TALL POGO PI NS = Digital Ground
Unused T29 Ports
750904 750905 750906 750907 R0973 ,,, § 2 29 A Bl AS D2RN1 T
2. 0Dl A- TALL- EM - MLB- MB7- MBS 2. 0Dl A- TALL- EM - MLB- MB7- MBS 2. 0Dl A- TALL- EM - MLB- MB7- MBS 2. 0Dl A- TALL- EM - MLB- MB7- MBS e VVV M =3.3V * 53 (0T} T29 D2R P<2. . 3> — NC T29 D2RP<2.. 3> En J_ M N-RECK-W DTHE0. oMM
RO972 ,,, 1} 2 J29 A BIAS D2RPL 1 2o DoR N2 3 N e e L verTace=ov
e 1 A VAVA e o T R N<2. . — T RN<2. . =
‘ ‘ @ ‘ @ ‘ @ R " Q973 = 2 =R e —
C0972 1+ TRy T o 129 ReD C P<2..3> — NC T29 RPD CP<2..3> .
L = = = 0. 0O1UF —|— X5R 2 —— MAKE_BASE=TRUE NO_TEST=TRUE
= T 201 o [rmy—T29 R2D C N<2..3> — NC T29 R2D CN<2..3> ”
A )2%? 2 1 —— MAKE_BASE=TRUE I\D TEST=TRUE
= % [T T29 LSEO<2> = TZQE{SE_CE<2> oo ¢ |SYNC VASTER-K91_M.B SYNC _DATE=05/ 15/ 2010
= s >—T29 LSEO<3> — “5PPEGRR as T - - —
Heat Spreader Holes for T29, PCH VAKE__BASE=TRUE oD Si gna| Al i ases
T29 JTAG CB D
20950 70951 20952 H le Inc.
STDOFF- 4. 0ODL. 85H SM STDOFF- 4. 0ODL. 85H SM STDOFF- 4. 0ODL. 85H SM Unused PGOOD si g nal ® App

1 1 1 JTAG | SP_TCK — JTAG | SP_TCK
329 19 ¢ TD—Re ease=rrie = oD © 1o 29 0 728 __TP_P1 TP_P1 - NOTI CE OF PROPRI ETARY PROPERTY:
JTAG | SP_TDI — JTAG ISP TDI MAKE_BASE=TRUE
%10 ° (ID—repase- e = oo ¢ o o« __TP_DDRREG PGOOD — TP DDRREG PGOOD ame e | FER ETR PR BRIV RO 1 ne
= = = MAKE_BASE=TRUE _ THE PCBESSO? AGREES TO THE FOLLOW NG
3019 0 QoM JTAG | SP_TDO — JTAG ISP TDO Yany ERCEY | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 9 OF 109
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PCl EXPRESS BASED | NTERFACE S| GNALS

7 17 DM _S2N_N<O> - M2 { DM _RX_0*
78 17 2N _N<1> P6 { bM _Rx_1*
78 17 DM _S2N N<2> P1{pbm_Rx 2*
ooy DM _S2N N<3>  _,  PIOdpm_RX 3
781 DM _S2N_P<0> N3 |pM RX 0
78 1 DM _S2N P<1> P7 | DM RX 1
8 17 DM _S2N P<2> P3 |pM RX 2
oM _S2N P<3> g = P11 Ipv_RX3
78 17 DM _N2S N<0> Ki{ pm _ Tx 0*
78 17 DM _N2S N<1> M8 J DM _Tx_1*
wu @m-DOM _N2S N<2> o, =~ NMdpu 1x2r
o oM _N2S N<3> o,  RPJDM TX 3*
8 17 N2S _P<0> K3 |pm _TX 0
78 17 DM _N2S P<i1> M _|pm_TX 1
78 17 DM _N2S P<2> P4 | pm_Tx 2
wu@mOM _N2S P<3> o = T3 |pv _TX3
78 17 EDI _DATA N<O> U7 { FDI 0_TX_0*
78 17 FDI _DATA N<1> W1 FDlo_TX_1*
7 v @m—EDL_DATA N<2> - W { FDI 0_TX_2* @
78 17 FDI _DATA_N<3> AA6 4 FDI 0_TX_3* g
78 17 EDI _DATA N<4> W { FDI 1_TX_0* @
78 17 FDI _DATA N<5> VA FDI1_TX_1* B
78 17 (OO} EDI _DATA N<6> - Y2 FDI1_TX_2* <
w1 qop—FDL_DATA N<7> o A FDi1_Tx 3* &
_— FDl _DATA P<0> W | Fpio_Tx 0 z
78 1 FDI _DATA P<1> WO | Fpio_TX 1 N
8 17 FDI _DATA P<2> FDIO_TX 2 g
v om—FDl_DATA P<3> o, = AA7 |FDI0_TX 3 %
- FDI_DATA P<4> W | Epi1 Tx 0 o
0 FDI_DATA P<5> T4 | Foi1_Tx 1 o
78 17 FDI _DATA_P<6> AA3 | FDI1_TX 2 <
i g EDL_DATAP<7> o A | o1 Tx 3 8
w
8 17 FDl _FSYNC<0> AALL | Fpl o FSYNC B
oDl _FSYNC<1>  _,  ACI2 [Fpi1 FSYNC E
o o 78 17 FDI _| NT - ULl | Fpi I NT -
% 7 pPP1V05_S0 Sy e
13z 78 17 FDI _LSYNC<0> AA10 | Fpi 0_LSYNC
~ oDl _LSYNG<1>  _,  AG [Fpi1 LSYNC
s EDP_COMP
PLACE NEAR-UL000. AF3: 12, TWM AD2_| EDP_| COMPO
AF3 | EDP_COWPI O
EDP_HPD - AGLL | EpP_HPD E
s _.NC _EDP_AUXN Py AG“C EDP_AUX*
+ _NC_EDP_AUXP o= "4 | EDP AUX z
- .
b, e ez NG EDP. TXNKOS AC3 | Epp X o* [
Mios” « NC EDP_TXN<1> ACA ] EDP_TX_1* [
s NC EDP_TXN<2> AEL1 ] Epp TX 2* [a)
« NC EDP TXNS3> o AETdEpp Tx 3* &
w
6 EDP_TXP<0> ACl | EDP_TX_O 2
+ _NC_EDP_TXP<1> AN | EDp TX 1 o
s _NC EDP_TXP<2> AE10 | EpP_TX 2
6 EDP_TXP<3> AE6 | EDP_TX_3
Intel Doc 438297 Huron River SFF DG revl. O section 2.2.1 recomendation
n %P er né) anGdBEeJ S is SI sagl a9t slbﬁclee“'\e” Oatl ng
ar e wt er | aces.
E: The EDP_HPD processo nput salowvoltaeac velo nal
fherer 8, e RuePL FRgTTghel EEN Foon e bedib B ol LhhorePBeThodEY o
o OwW VOl S
Erefer to }a?est rocessor El DE speclflcatlons)
If HPD is, disal dV\hlleeDPlne cel still enabl e
SRIECG! gha ' Bar Bl Byl cénké’i LobPr boSERY o gnr g et Besgrsd.
s CPU CEGET7> 23 9 CPU_CFG<16>
8 239 _CPU _CFG<6> 78 23 s CPU_CFG<3>
78 239 _CPU _CFG<5> 78 2 o CPU_CFG<1>

78 23 9 78 23 9

NOSTUFF, [ NOSTUFF |
R1046 R1047

1K 1K
e LE Ve e

These can be Placed close to J2500 and Only for debug access

1 FOR SANDYBRI DGE PROCESSOR

CFG [ 7] :PEG DEFER TRAI NI NG

CFG [ 6: 5] :PCIE BI FURCATI ON 11 = 1 X16 (DEFAULT) 10 =

! CFG [ 4] :eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORVAL OPERATI ON 0 = LANES REVERSED
' CFG [2] :PCIE x16 LANE REVERSAL 1 = NORVAL OPERATI ON 0 = LANES REVERSED

= (DEFAULT) | MVEDI ATELY AFTER xxRESETB
2 X8 01

=PEG D2R N<0>
=PEG D2R N<1>
=PEG D2R N<2>
=PEG D2R N<3>
=PEG D2R N<4>
=PEG D2R N<5>
=PEG D2R N<6>
=PEG D2R N<7>
=PEG D2R N<8>
=PEG D2R N<9>
=PEG D2R N<10>
=PEG D2R N<11>
NC PEG D2RN<12>
NC PEG D2RN<13>
NC PEG D2RN<14>

b - PEG D2RN<15> am

=PEG 2R P<0>
=PEG D2R P<1>
=PEG D2R P<2>
=PEG 2R _P<3>
C =PEG D2R P<4>
C e =PEG D2R P<5> o
=PEG D2R P<6>
=PEG D2R P<7>
=PEG D2R P<8>
=PEG D2R P<9>
=PEG D2R P<10>
=PEG D2R P<11>
NC_PEG D2RP<12>
NC_PEG D2RP<13>
PEG D2RP<14>

- PEG D2RP<15> o

=PEG R2D C N<0O>
=PEG R2D C N<1>
=PEG R2D C N<2>
=PEG R2D C N<3>
=PEG R2D C N<4>
=PEG R2D C N<5>
=PEG R2D C N<6>

D

=PEG R2D C N<8>
=PEG R2D C N<9>

D

=PEG R2D C N<11>
NC PEG R2D CN<12
NC PEG R2D CN<13>
NC PEG R2D CN<14>

P ===t === =D
J4 > NC PEG R2D CN<152@
=PEG R2D C P<0>
=PEG R2D C P<1>
=PEG R2D C P<2>

D

C =PEG R2D C P<4>

(! & =PEG R2D C P<5> oo
=PEG R2D C P<6>
=PEG R2D C P<7>
=PEG R2D _C P<8>
=PEG R2D _C P<9>
=PEG R2D C P<10>
=PEG R2D C P<11>

NC PEG R2D CP<12>

> PEG R2D CF’<13>m
PE

> PEG R2D CF’<15>m

NOTE: Intel provides an internal pull- upc’\?iT 5TA}35£kE to VCCI O on all CFG signals.
PP1V05_S0 Su7.8 30 18 38 39 37 70 22 2 T
7 2 0 oy CPU_CFG<0> BSO |crG 0 U1000 RsvD_28| BE7 CPU_MEM VREFDQ A,
7 2 0 ry—CPU_CFG<1> S51 |crG 1 BGA RSVD_29| B&Y M _VREF °
> (5 OF 9) -
7 23 o Iy CPU_CFG<2> B54 IcrG 2 RESERVED RSVD 30
78 23 0 TR CPU_CFG<3> D53 |crG 3 2 et o NC
0 o rmy_CPU_CEG<4> 51 |crG 4 g3 X ﬁ} NC
0 o CPU CRGS5> e 2 O gg’iiﬁ% NG
7 20 o [y CPU_CEG<6> G55 |orG 6 £ Q = NC
7 23 o (T CPU CFG<7> H49 IcrG 7 <ol RSVD_34
PLACE_NEAR=U1000. H43: 50. 8MM 78 23 [T CPU_CFG<8> £S5 IcrG 8 % | RSVD_35 NC
PLACE_SI DE=BOTTOM 70 2 Oy CPU_CFG<9> 1 IcrG o g o RrsvD_36| Y3 Nc
P 78 23 [y CPU_CFG<10> K49 |crG 10 RSVD_37 NC
PVOORE _SO_CPU o 712 14 40 09 7 2 oy CPU_CFG<11> K53 IcFG 11 RSVD_38
5,7 12 15 49 78 23 Ty CPU_CFG<12> FS3 |crG 12
nesnee & e T CPU CEG<13> 3 |orc 12 RSVD739é?\lC
RL064 7 2 [y CPU_CEG<14> 51 |crG 14 RSVD_40
o8 sz frmy—CPU_CFG<15> F51 Jorg 15 RSVD_41
it = o oy CPU_CFG<16> D52 |crG 16 RSVD_42[ A ﬁ
e PLACE_NEAR=U1000. H45: 50. 8MM L CPU_CPGelr> = jeret RovD 4312
PLACE_stegorTOu ‘ CPU VCC VAL SENSE P Ha3 rove. 44 B R
) . . = \VCC_VAL_SENSE
o e CPU_VCC_VAL SENSE N "3 |vss vaL_sense RSVD_45 15 NC
e = e = >
_ CPU AXG VAL SENSE P =5 [VAXG VAL_SENSE
NN::E zgli;‘;'vos" CPU_AXG VAL SENSE_N =45 [VSSAXG VAL_SENSE
e = =R =
_TP_CPU VOC DIE SENSE g 48 lvcc DIE_SENSE
NOSTUFF NOSTUFF - - - - - -
1 1 A4
legﬁg RLo71 - CPU_THERMD P 8 |rsvD 6 iﬁiiﬁwm LG -
) ' CPU_THERVD N K48 > _ | DC _CA
i Pow 5 5L (— e =NV N ge———(RSVD 7 DC_TEST D3| D38
R (R P o pc_TesT_p1f Dl TP _CPU DC TEST D1
= 3 : 50. AS8
BLASE-SFABCYAPPS,<45: 50. 8WM DC_TEST_A58 . P_CPU DC TEST AS8
DC_TEST_AS9 wg
= DC_TEST_cs9| S59
BLAGE-NEAR=UL000, K43: 50. B DC_TEST_A61| AG41]ELJ=|1:_JESI=Qi_’I=ﬁ61
DC_TEST_cs1| C61
NOTE: Intel validation sense |ines per pc TEST D61l P61 TP _CPU DC TEST_ D61

doc 439028 revl.0 HR PPDG sections 6.2.1 and 6. 3. 1.

DC_TEST_BD61
DC_TEST_BE61
DC_TEST_BES9
DC_TEST_BGB1
DC_TEST_BGE9
DC_TEST_BG58

BE61 BE61
#LJ:IX:__'LESLBE.?_

BG51 BG61
WEU:m__'LESJ;B&?_

B®8 Tp CPU DC TEST BG5S

DC TEST B&| B TP _CPU DC TEST B&4
DC_TEST_BG3| B ) DC _BE3_BG3
DC_TEST_BE3| BE3
DC_TEST BGl| BGL | DC _BE1_BGL
DC_TEST_BE1| BEL
pc TesT_BD1| BDL TP CPU DC TEST BD1

NOTE: Intel is investigating future processor VREF_DQ generation to replace ML and M.

This would require routing p
to SO DI M connectors direct

rocessor signal balls BE7 and BG/ for Sandy Bridge 2-core
ly. FETs are needed in order to avoid potential |eakage while systemis in S3 state.

NOSTUFF
R1021
L0

CPU_NMEM VREFDQ B

i

NOSTUFE
R1023
0
2 20 PPOV75_S3_MEM VREFDQ B 1,\/5\./{\/2
it 'R1022
402 1K
1o
1716w
M- LF
2402
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1412 - PPIVO5_S0_CPU_VCCPOE

OM T_TABLE
23 22 20 17 16.14.12.19.9 7 gspplvos—so CRI Tl CAL
'R1140
U1000 K
NOSTUF | L nostueE || nosTuRE SANDY- BRI DGE 6w
R1100 R1104 R1102 MOBI LE- 2C- 35W 2[\(’5-2“
RL101 B = w BGA BOLK|_J3 DM _CLK100M CPU P 1678
o win o yiow (2 OF 9) BOLK* |\H2 DM _CLK100M CPU N 1678
o DPLL_REF_CLK|_AGS - DPLL_REF_CLKP
] NCSE/PROC_DETECT*  DPLL_FEF. CLK* [DAGL ; DPLL REF CLKN Unused eDP CLK
v op—CPU_PROC SEL L - F49|PROC.SELECT* 8 BoLK I TRLME o | TPCPU_CLK100M P am s
d BCLK_I TP* [, \68 - | TPCPU_CLK100M N am s 7 lRK1141
» o CPU_CATERR L - A9 caTERR =
(1PY)  pROY* |yN63 - XDP_CPU_PRDY_L oo 2 78 e o
15 15 10¢pry— CPU_PECI -— A8 |pegy (IPY  PREQ ;5 - XDP_CPU_PREQ L am = e 2402
R1103 hilg
75 68 104y CPU_PROCHOT L e NRAL CPU_PROCHOT_R L -— A5 JPROCHOT* g (1PY o] LS6 - XDP_CPU_TCK ams s L
) 4 (1PY) T™E|_L55 - XDP_CPU_TMS am = v
8s 73 72 30 15 12 7 o_PPLV5_S3RS0O ew 5 19 qoom—PM THRMIRI P_L o DAS|THERMIRI P* = (IPY)  TRsT* |58 - XDP_CPU TRST_L am= s
b - -
R1120*
(1 PY) TDI |_M8O - XDP_CPU_TDI 23 78
200 o=
28 0 1 >—_PM_SYNC - €48 |py sYnG 1od 88 - XDP GPU TDO o>
WL R1121 7 25 10 y— CPU_PWRGD - B46 | UNCOREPWRGOCD < e e
o vEM ) 12 oM VM = s E z DBR* K58 XDP_DBRESET_L 25 26 78
78 50 17 T PWRGD PWRGD - SM_DRAMPWROK o P ———————— 0D
3 vow PLT_RESET_LS1V1_L - D44 RESET* g 3 (1PY) BPM 0% [,G58 XDP_BPM L<0> 278
N ff (1PU) BPM 1*|4E55 XDP_BPM L<1> 23 78
%0 ) CPU _MEM RESET_ L - AT30SM DRAVRST* ) = (IPY) gpm 2+ |,E59 XDP_BPM L<2> 23 78
s CPU_SM _RCOMP<0> BF44 |s\ Roove 0 < (1PY) BPM 3+ |5 GB5 XDP_BPM L<3> -
- — (I1PY) BpM 4* |~GB9 XDP_BPM L<4> 2
s CPU_SM RCOVP<1> BE43 [sM RCOWP 1 A
CPU_SM_RCOVP<2> B&A3 |sv . % (1PY) BpM 5*|5H60 XDP_BPM L<5> 2
e M_RCOVP_2 (1PU) BPM 6* 559 XDP_BPM L<6> 2
(I1PY) BpM 7*J61 o= XDP_BPM L<7> s
23 22 20 17 16_14 12 10 9 7 6 PPlVOS—SO 7
93140180"9% S
'R1114 'R1111
R1126% 200 10K
75 iow Viow
5 o o
w02, R1125
26 20 rmy—PLT_RST BUF L z\‘/‘f/-\z/\, L
1/ ow =
R

TR
CPU CLOCK/ M SC/ JTAG
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7 gy VEM A DQ<62> o g  AGBS|sa DQ 62 7 nggyVEM B DQ<62> o g  AF61|sp pQ 62

= OM T_TABLE
CRITI CAL ORITI CAL
A 0> AGE SA_CK_0O| AU36 MEM A _CLK_P<0> 2779 gy VEM B DO<O> oy  Adisp pQo u1000 SB_CK_0| BA34 MEM B_CLK_P<0> 279
0@y VEM A DOS1> gy  AI6[sSADQ1 (3 %‘?9) SA_CK_0* |5AV36 M A_CLK_N<O> 2770 0 0@y VEM B DOS1> g  ALllisDQ1 BGA SB_CK_0* yAY34 M B_CLK_N<0> 20 79
79 zza@w SA DQ 2 79 25@M“—Am SB_DQ 2 (4 OF_9)
o ey NEM A DO<3> _qugr At SA*£3 g E SA_CKE 0| AY26 M A _CKE<Q> - gy VEM B DOS3> oy ~ ARA ssf£3 g E SB_CKE 0| AR22 M B_CKE<0> 20 79
D o DA D e gy 8% solam  , MEMAQKPSI> oy » @D B e g 75 s8_c 1| BAZ6 NEM B_CLK P<1> grr 2o 1o
ey MEM A DO6>  gee ABlsanos B N SACKIAN g NEMA QLK N<I> gy Y MEM B DO6> g Milspoge DN SO0 g MEMB QLK NIz gy
oo MEM A DOST> _qme A7]sabg7 % W sacealBm6 o NVEMA CKE<1> oo wugmy MEMB DOS7> o0 amilspogr  p W ssoeal B2 NEMB OKES1> g
gy MEM A DO<B> o g ARILIsaDgs 8 - o ngay MEM B DO<B> g  AUIsgpos zz
ooy MEM A DQ<O> o A6 lsapno 58 ool MEM A _CS L<0> - - MEM B_DO<9> AT2 | 5p_pg o 58 eocopEa MEM B CS L<0> -
wogay MEMADOS10> g AGlsa 0010 sAcs 1t o MEMACS L<1> s ey MEM B DOS10> g AVlsgngio secs1'pBE7 o MEMB CS L<1> s
gy VEM A DQ<11> o g AV Isapgil 70 28 MEM B 11> BA4 | s pQ 11
w oy VEM A DOR12> g ARG [sp DQ 12 SA CDT o[ A¥40 o NMEM A QDT<0>  momy i 7o gy MEM B DO<12> o g  AB|sppQi2 SB OOT ol AT43 5 MNEM B ODT<0>  gwmy20 7o
79 H@M“—APS SA DQ 13 %f@Tﬁl% 27 79 79 25@&5&“—’“% SB DQ 13 SB_ODT_1 —‘BG‘” MEM B_QODT<1> ooy 2 7
79 zs@Mﬁﬂ SA DQ 14 79 25@&5&“—A\Q SB_DQ 14 o
gy NEM A DOS15> o8 Anis|sa oo is SA_DGS_0+pALLL VEM A_DOS_N<O> (s 2207 oo MEM B DOSI5> o8 @mlssoois  y  58.0G.0°pAS VEM B_DOS_N<O> ey 200 70
7 gy VEM A DQ<16> o g  BC7|sA pQ 16 SA_DQS_1* |4ARB MEM A N<1> 279 70 28 MEM B 16> BEY | sB DQ 16 w SB_DQS_1* [5,AV3 MEM B N<1> 279
79 zs@Mﬁi SA_DQ 17 SA_DQs_2* D&“M@ 28 79 79 25@&5&“—55‘9 SB_DQ 17 < SB_DQs_2* [yBGL1 MEM B N<2> 28 79
ooy VEM A DOS18> o8 BA13|sa g s SADGS 3 ATLT g NEM A DOS N<3> o o g MEM B DO<18> o0 8013 |sg 0o 18 S8 DS 3+ o017 VEM B_DGS_N<3> o -0 s
79 zza@w SA DQ 19 SA_DQs_4* D&“M\M@ 28 79 79 25@&5&“& SB_DQ 19 SB_DQS_4* [,BCB1 MEM B N<4> 28 79
79 zs@Mﬁi SA_DQ 20 SA_DQS_5* D&“M\M@ 28 79 79 EB@M“—BFB SB_DQ 20 SB_DQS_5* [,BAS9 MEM B N<5> 28 79
79 HEM“;W SA DQ 21 SA_DQS_6* D&“M\M@ 28 79 79 25@&5&“& SB_DQ 21 > SB_DQS_6* [5;AT60 MEM B N<6> 28 79
o ncay MEM A DQ<22> oo  BB9lsapg2z j SA_DQS_7* [oAKES MEM A N<7> 20 79 7 anggyVEM B DQ<22> o g  BDI4|sp pg 22 é SB DOs 7+ [4AK59 MEM B N<7> 28 70
7 gy VEM A DQ<23> g g  AYI3|sa pQ 23 g 79 0@y VEM B DQ<23> gy  BFI3|sp DO 23
79 zsmw“ﬂ SA_DQ 24 % SA,D@,UL“M@) 27 28 79 79 zz;@w SB_DQ 24 E SB_DQs_o| AM2 MEM B P<0> 28 29 79
) zza@w SA_DQ 25 SA_DQs_1| ARLO MEM A P<l> 28 79 79 mM SB_DQ 25 SB_DQs_1| AV1 MEM B P<1> 28 79
gy NEM A DOS26> @ Avi7]sao e N SA DG 2| AYIL @ g NEM A DOS P<2> o o o ooy MEM B DO<26> @O BEl8|sg 00 26 600 2| BELL g g NMEM B DOS P<2> o oo
w ogay NEMA DQS27> g ARI9|sp g 27 & SA OGS 3 AULT 0 MEM A DOS P<3> (s oo ey MEM B DOS27> g BE211sp g 27 So_0s o[ B18 g NEM B DOS P<3> s oo
79 zs@Mﬁﬂ SA_DQ 28 4 SA,D@J’«&“M@ 28 79 79 25@&5&“& SB_DQ 28 SB,D®,4&“MM® 28 79
ooy NEM A DO<29> o8 Aid| sa b 29 SA DG 5| AVSL @ NVEM A DOS P<5> o 1 o g MEM B DO<29> o0 Baia|sg 0o 29 SB_0Gs 5| BABL g g NMEM B DOS P<5> o .o
79 zza@w SA_DQ 30 SA,D@,GMM@ 28 79 79 mM SB_DQ 30 SB,D@,(S&“MM@ 28 79
C 0@y VEM A DQ<31> o g  BBI7|sa pQ 31 SA_DQs_7| AK54 MEM A P<7> 279 7 gy VEM B DO<31> o g BF19 | sg_pQ 31 SB_DQs_7| AK61 MEM B P<7> 279
79 zza@w SA_DQ 32 79 mM SB_DQ 32
79 zza@w SA_DQ 33 SA,W,U% 27 79 79 mM SB_DQ 33 SB?NA?U%@ 29 79
w2y VEM A DO<34> o g,  AWS|sp pQ 34 sam 1 BB34 g MNEMA A<L>  myervs gy VEM B_DO<34> o g  BO63|sp pQ 34 sB M 1l BESS g NEM B A<l> iy
79 zza@w SA_DQ 35 SA?NA?Z% 27 79 79 mM SB_DQ 35 SB?NA?Z%@ 29 79
79 zza@w SA_DQ 36 SA,W,3% 27 79 79 25@&5&“& SB_DQ 36 SB?NA?G)%@ 29 79
79 28 27@%“& SA_DQ 37 SA?MA?A«%@ 27 79 79 29 28, MEM B 37> BE49 | sB_DQ 37 SB_MA_4| BD3O MEM B_A<4> 20 79
79 zs@M“ﬂ SA_DQ 38 SA,NA,5% 27 79 79 25@&5&“& SB_DQ 38 SB,NA,5% 29 79
79 zs@Mﬁﬂ SA_DQ 39 SA,W,G% 27 79 79 mM SB_DQ 39 SB?NA?G%@ 29 79
o gy NEM A DOS40> ol Bri9 | sa 00 40 sawar[ATE2 O MEMAAST> . gy NEM B DOSA0> @ 0 656 | 55 00 40 sewav[ B2 O WMEMB AS7> il
79 zza@w SA _DQ 41 SA,W,B%@ 27 79 79 25@&5&“& SB DQ 41 SB?M&B%@ 29 79
ooy MEM A DQ<A2> o f ™ Bes1|sa po 42 sawno[AGZ O MEMA A<9> . o gy MEM B DO<42> o8 8059 | 55 g 42 sewno[BE28 O MEMB A<O> i
79 zza@w SA _DQ 43 s&wpfm%@ 27 79 79 25@&5&“& SB_DQ 43 SBiMﬁilﬂ% 29 79
79 zza@w SA_DQ 44 %fwﬁll% 27 79 79 25@&5&“& SB_DQ 44 SBiMﬁill% 29 79
7 gy VEM A DO<A5> g g,  AUIO|sa DQ4s SAMA 12| BC30 g MEM A A<12> e 70 20qgry—VEM B_DQ<A5> gy  BOS4|s DQ 45 SB_MA_12| AV28 - VEM B _A<12> oo =
ey MEM A DO<A6> o BA53|sa Do 46 sawmaal AWML 8 VEMA ASIS> . ey MEM B DO<A6> o BASE | 55 0o 46 sewa1a BDI6 O MEMB ASIS>
o gy NEMA DOSAT> g 8855 sp 0o a7 sA A 14 Av28 VEM A A<14> o gy NEM B DOSAT> o A0 sp 0 a7 seva1a[ AT26 0T VEMB ASI4> oo
ooy MEM A DQ<AB> oo BA55 | sa 0o 48 SAMAIS| A6 o NEMA ASIE> . oy MEM B DO<AB> o0 Avsa | sg 0o 48 sewmis| A2 o MEMB ASIB> g
79 zza@w SA_DQ 49 79 25@&5&“& SB_DQ 49
79 zza@w SA_DQ 50 79 mEW SB_DQ 50
ooy VEM A DOS51> o8 APs3 | sa oo 51 gy NEM B DOS51> o0 Ao | sp g 51
gy NEM A DOS52> ol AVsd|sa g 2 gy NEM B DOS52> o Ao | s 0 52
79 zs@Mﬁﬂ SA _DQ 53 79 2a@w SB_DQ 53
1w roqory NVEM A DOS54> 8™ AP56 | s 0 5e gy NEM B DOS54> 8™ A8 | sp 0 54
79 zza@w SA_DQ 55 79 25@&5&“& SB_DQ 55
79 20y WEM A DOQS56> gy  ANST [ SA DQ 56 70 20q@ry—VEM B_DOQS56> gy  AKS8 | 58 DQ 56
B 1w oqory NEMA DOSS7> ol A3 | sa 0 57 1w ngmry NEM B DOS57> o A58 | sp o 57
79 zza@w SA _DQ 58 79 25@&5&“& SB_DQ 58
1w ocory NEM A DOS59> o8 A3 | sa b 59 gy VEM B DOS59> o™ A0 | sp 0 59
79 zza@w SA_DQ 60 79 25@&5&“& SB_DQ 60
79 zza@w SA DQ 61 79 25@&5&“& SB_DQ 61
M A M B
M A M B
o MEMA BA<0> o, BOO7 M B
@—NL—A——‘-— M B
A M B
A B
A B
A B

79 zs@NE—M“& SA_DQ 63 79 25@“"5—&“& SB_DQ 63
10 27 MEM A _BA<0> BD37 | sA BS 0 w2 @mMEM B BA<O> o, BG39|spgso

79 27 M BA<1> BF36 | sA BS_ 1 79 20 BA<1> BD42 | sB BS 1

79 27 @w SA BS 2 79 29 @W—M‘ﬂ SB BS 2

79 27 M SA_CAS* 79 29 MEM CAS L AVA3{ sB_CAS*

79 27 @w SA_RAS* 79 29 @w SB_RAS*

79 27 NMEM WE L ATAT4 SA VE* 79 29 M SB_WE*

SYNC _DATE=06/18/201d

CPU DDR3 | NTERFACES
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PPVCORE_SO0_AXG OM T_TABLE
60 49 15 12 97 6 L1 ¥ L O SR RITICAL
PPVCORE_S0_CPU OM T_TABLE _ PPIVS_SSRSO0 0 vaes
TRERR LI Atk CRI TI CAL PPIVOS_SO 57810 g 2 2 2@13 VAXG 1 UlB%QO
(NOT control | ed by VCCl O SEL) VAXG_2
A26 |vec 1 U1000 vcaol o 1| AF46 Fixed at 1.05v ABS50_|VAXG 3 (7 OFEQ) vDDQ 1| AJ28
D A29 |yee 2 BGA vca o 3| _AGA8 ABS1 |\axG 4 g 3 vDDQ 2| AJ33
A31 lvee 3 (6 F 9 vea o 4l AGS0 AB52 VAXG 5 i vDDQ 3| _AI36
A34 |vec 4 2 veal o 5| AL ABS53 |yAXG 6 Z |9 vDDQ 4| _AJ40
A35 lvee s g @ veal o 6| A7 ABSS_|\axG 7 C \ VDDO 5|_AL30
A38 lvee 6 7o veal o 7| A2l AB56_|\axG 8 5| W VDDQ_6|_AL34
A39 lvee 7 RN veal o 8| AI25 AB58_|\axG 9 z | = VDDQ_7|_AL38
A2 lvee 8 > | Vool 0 of AJ43 ABS9_[VAXG 10 & § vDDQ 8|_AL42
C26 |vee o g1~ veal o 10 _AJ47 ACB1 |yaxG 11 vDDQ o AMB3
€7 |vee 10 g g Vool 0 11] AKS0 ADAT_lyAXG 12 vDDQ 10| AMBE
32 |vee 11 vea O 12| AKS1 AD48 |VAXG 13 VDDQ 11| AMAO
34 |vee 12 vea o 13| ALl4 ADS0_|yAxG 14 9 VDDQ 12| ANSO
37 |vee 13 vcal o 14| AL1S ADS1 |VAXG 15 z VDDQ 13| AN34
&9 lvec_14 veal o 15 AL16 AD52 IVAXG 16 [ VDDQ_14| AN38
42 lyee 15 vcal o 16| AL20 AD53 |VAXG 17 |3 VDDQ 15| AR26
D27 lvec 16 vea o 17| AL22 AD55 |G 18 % - VDDQ 16| _AR28 w10 14 o PPVCCSA_SO_CPU
D32 |voc 17 vea o 18| AL26 ADS6_|yAXG 19 : VDDQ 17| AR30 —
D34 |voc 18 vcal 0 19| AL4S AD58 |yAXG 20 E VDDQ 18| AR32
D37 |voc 19 vea o _20] AL48 ADE9 lvaxG 21 VDDQ 10| ARS4 PP1V5_S3RSO
= = AE46 AR36 85 73 72 30 15 12 10 7 6 =
D39 |vec 20 vcal 0 21| AMLE VAXG 22 VDDQ 20 _— R1382"
D22 vec 21 veci 0 221 AR ::33 VAXG_23 vEbQ 21 AVAL PLACE_NEAR=U1000. U10: $0. 8nm 100
E26 |voc 22 vea o 23| AMel VAXG 24 (ry VDDQ 22, — e
E28 |\og 23 Voo O 24| AME3 E‘;g VAXG 25 VDDQ 23] gﬁﬁ R1380" NF;‘E%
E32 |voc 24 VCCl O 25| AMAT VAXG 26 VDDQ 24
3 ) PLACE_NEAR=U1000. BC43: 50. 8nm100
E34 |vce 25 VCal O 26| AN2O P51 lvaxg 27 VDDQ 25| BB28 — " PLACE_SI DE=BOT omm"ll B
E37 |vec 26 VCal O 27| ANA2 P52 lyaxa 28 VDDQ 26| B33 W LE
E38 |voc 27 voaol o 28| ANS PS3 |lvaxG 29 . 2
C F25 lvee 28 § VCol O 29| A48 PS5 _IVAXG 30 W veepQ 1| AV PP1V5_S3_CPU VCCDQ ;45
F26 |\oc 29 14 P56 |VAXG 31 38 voepQ 2| AN26
F28 |voc 30 2 veci o sop A& P61 VAXG 32
= AALS 5 -
F32 |ycc 31 . vea o sL s 48 |vaxG 33 VDDQ_SENSE| B3 ) S
F34 lvec 32 g Vg' 8*22 AB20 T58 |VAXG 34 1 VSS_SENSE_vDDQ_BA43 L \
ZIRNe Veal O T59_lVAxG 35 4 ) -
VoC_33 vcal O 34| ACL3 To1 — %: VCCSA_SENSE[ U0 - CPU VCCSASENSE Flos 3ad
F38 |vec 34 1 & 35| _ADI6 VAXG_36 @
. e} 5 _—
Fa2 lyog 35 vou & adAoiE 9 vAxe 37 VOoSA VI b ol_D48 CPU_VCCSA VI D<0>
A2 = VAXG 38 -
VC-30 > Vool o a7]_AD2L Vg e am VoCSAVI D[ D49 g CPU VCCSA VI D<1> g s
H25 |vee 37 - = AE1a VAXG 39 -
26 o 7 voa 0 38 V50 lvaxG 40
vec 38 a AE15 = SM VREF|_AY4g, CPU DDR VREF ,,
a VCal O 39 V51 A - O TReE=0
H28 |vec 39 AF16 VAXG 41 N
29 = VCCl O_40 V52_|\axG 42 R1381
VOC_40 VvCal O 41| AF18 V53 — PLACE_NEAR=U1000. BA43: 50. 8nm100
H32 \oc 41 ) AF20 VAXG 43 PLACE_SI DE=BOTTOM N 1%\’2
Fea |voo 42 VCal 0 42 o V55 _|vaxG 44 e
FB5 |voc 43 N vy V56 |vaxG a5 R1314 |* *| R1313 2
M7 lvec 44 voa o 44 AGL7 VS8 IVAXG 46 10K 10K L
= VCCl O 45 V59
e M Vool o_as|_AG20 PP3V3_S0 PRARTUBRERE T A e o =
HA0 lvec 46 a7 AGL Hpippgranis PPVOCRE SO AXG VAXG_48 w0z |, | 402
J25 |vee a7 vea o 47 A1d R1320 |* PP1VO5_SO §.7,9 39 13 14 18 17 20 22 231297 & = Vb1 IVAXG 49
126 |vee a8 veal O 48 s 0 86743 18 33 38 33 V62 Juaxa 50
128 |\ec 49 VO3 049 1o N PLACE_NEAR=RI310. 2: 2. 54mm VB3 |VAXG 51
329 lyec_so vea o s0| W6 i R1302 NCSTUFF W65 |\axG 52 =
. . ? PLACE_NEAR=U1000. C44: 2. 54nm 1 W56
332 Jvoc, 51 vecr o 51 W7 iew R1370 W61 VAXG_S3 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
J34 |vee 52 | For Future compatibility VLR 43 PLACE_NEAREUL000. F45: 50. 8mm 100 VAXG 54
335 |vec 53 Vool 0 SeL| BS22 21 R1310 PLACE_SI DESBOTTOM 50y Y48 |VAXG 55
J37 |vee s4 - 402 1716w 1 2 5% MF-LF ) _ 68 78 b2y Y61 |VAXG 56
B J38 lvec 55 fo  VCoPQe 1| AMBS P1V( 7,10 PLACE_NEAR=UL00O. Ad4: 38mm - 55 75 72 30 15 12 10 7 _PP1V5_S3RS0
J40 lvec 56 38 veorE2 AN22 R1311 7 o0 oM —CPU_AXG SENSE_P Note VO TAGE=1 05 =25 |VAXG_SENSE @ PV
142 |vco 57 s02 16w 0 LANN 2 sebe i CPU_VI DSCLK oo s 7 7 o om—CPU_AXG SENSE N Sre—vaTR S48 VSSAXG SENSE f5 1530
K28 Jvec se o VI DALERT+ 5 244 - SRU VLDALERL LK » S PLACE_NEAR=UL00O. BJ44: 2. 54mm e,
K27 s B43 - CPU VI DSCLK R w7 _PP1V8 Sp CPU VCCPII R BB3 |vcoPLL_1 — 1/ 16w
VCC_59 s VI DSCL - R1312 _SD_ ] _ - 126w
K29 lvec 60 VI bsouT| 44 S CPU VI DSOUT R 4021/16w O 1 /vv\/? 5% ME-LF CPU_VI DsoUT CBD o8 7 BCL |vcopLL_2 wE 402,
- — .
K32 Jyec 61 _ BA vocpLL 3 ,__CPU DDR VREF .,
K34 lvec 62 Wy ~ VCC_SENSE[ F43 - CPU VCCSENSE P PPVCORE SO CPU 1 1n e e NOSTUFF | -, 5 5 PPVCCSA _SO0_CPU - SMAREE_EX] SV VRER EXT
K35 vec 63 24 vss sensg 43 - CPU VCCSENSE N SETvos o AN o R1371% - ] 117 |voosa 1 I B X e
K37 . iy = = 86740 48 8 pLACE - . 100 L21 |vcesa 2 PLACE_NEAR=U1000. BJ44: 2. 54nm 100
k39 lvoc o 93 voo o sensel AMI6 . CPU VOO OSENSE. P PLACENEARCRC BB 19% N6 o -~ o o 1UF
) | L — ICCSA eV
RN VSS_SENSE_vea g_ANLY - CPU VCCI OSENSE[N nosTUrF || nosruer i %20 Jvocen 4 i 2 i
L25 |yee 68 R1360 R1362 N22 |yccsa s
- = X : 50. 100 100  PLACE NEAR=U1000. AN16: 50. 8 "
L28 |vee 69 PLACE*”EAFE‘L%EEJ 2R 10 PLACE~SI DE=BOTTOM m P17 lvcesa 6 - = =
L33 |vec 70 frasi s st = P20 |vocsa 7 3 PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 5 4025 |p402 R16 |vocsA 8
L40 Ve 71 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. RI18 |/ *9 %
o6 xg,;i Note VO TAGE=1 25 oo 58 78 R21 |yeesa 10
N30 vcc:74 Not €. VOLTAGE=0V oD s 7 ULS lvcesa 11
N34 |vec 75 Note VO TAGE=1 05 o 70 7 V16 |vocsa 12
v > V17 VCCSA 13
VCC_ 76 Not e. VOLTAGE=0V @ e V18 v 714
V21 |ycesa 15
NOSTUFF NOSTUFF V20 Ivocsa_16
R1361'| |'R1363
A PLACE_NEAR=U1000, ; ! 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
PR PBE-Bn TR 118w ifiew ~ PLACESI DESBOTTOM SYNC_MASTER=ANNE K90 SYNC DATE=06/ 18/ 2014
L g TR —
a02,[ |,402
CPU POVNER
r— D
- . Appl e Inc.
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OM T_TABLE
CRI TI CAL
BGL3 |yss U1000 vss| M1
BGL7 |yss BGA vss| M5
B&1 |yss (9 &F 9) vss| Me8
Vss

' B
BG37 lyss - vss| 21
BHA1L |yss % 8 vss|_N25
BHAS |vss ! vss| _N28
B9 lvss o a vss| N33
BG53 |\ Z = vss| N\s6
29 lyss % é vss| M0
35 |vss vss| M3
G40 _lvss vss| M7
D4 lvss vss| 8
D6 lvss vss| N51
D10 |yss vss| Ns2
D14 |yss vss|_Ns6
D18 |yss vss| _Ne1
D22 |yss vss|_Po
D26 |yss vss| P14
D29 lyss vss| P16
D35 |yss vss| P18
D40 _|yss vss| P21
D43 |yss vss| P58
D46 |yss vss| P59
D50 |yss vss| R4
D54 lvss vss| RL7
D58 |\ss vss| R20
E3 lvss vss| R46
E25 |yss vss| T1
E29 |yss vss|_T47
E35 |\yss vss| 150
E40 |yss vss|_T51
F13 |yss vss|_T52
F15 |yss vss|_T53
F19 |yss vss|_T55
F29 |yss vss|_T56
F35 |yss vss| U8
F40 |yss vss| UL3
F55 |yss vss| V20
(€3] VSS vss| V61
&8 |yss vss| 8
1 |yss vss| W3
&1 |yss vss| W5
H |vss vss| W8
HLO |yss vss| ve1
H14 VSS vss| W6
H17 VSS vss| Y4
H21 VSS vss| Y47
53 |vss vss| Y58
58 |\ss vss|_Y59
J1 |yss

349 lyss

355 |yss

K8 |vss

K11 VSS

K21 lvss VSS_NCTF|_AS
K51 lvss VSS_NCTF| AS7
L16 lvss VSS_NCTF| BO61
L20 lvss VSS_NCTF| B3
L22 lvss VSS_NCTF| BD59
L26 lyss Vss_NCTF|_BE4
L30 lyss Vss_NCTF| BES8
L34 lyss Vss_NCTF| B&
L38 lyss vss_NCTF| BS7
L43 lvss vss_NcTF| &
L48 lyss Vss_NCTF| 58
L61 lyss Vss_NCTF| D59
M_Ivss vss_NCTF| EL
M6 lvss Vss_NcTF| E61

[PREE—TTT
CPU GROUNDS

OM T_TABLE
CRI TI CAL
A9 lvss U1000 vss| AMB4
AL3 lyss BGA vss| AMB8
AL7 lyss (8 CF 9) vss| AMA2
21 |yss Vss vss| Avas
A25 Ivss g E vss| A8
A28 |yss " vss| AVB8
A33 lyss T o vss|_ANL
A37 |yss IR vss| A1
A40_lyss >O'- u vss| AN25
2
A5 |yss z - vss| AN28
A9 lvss ﬁ Vss| AN33
A53 lvss vss| ANB6
AAL |yss vss| AN0
A8 lyss vss| AN43
AA13 |\sg vss| A7
AAS0 |\sg vss| AN50
AAS1 |\sg vss| AN54
AAS2 |vss Vss| _AP7
AA53 |\sg vss| AP10
AAS5 |\sg vss| AP51
AA56 |\ vss| AP55
ABL6 |\ss vss| AR
ABL8 |\ss vss| ARL3
AB21 |\ss vss| ARL7
AB48 |\ vss| AR21
AB61 |\ vss| ARa1
A lyss vss| AR48
ACL0 |yss vss| AR61
ACL4 |\ss vss| AT4
ACA6_|vss vss| AT14
A4 |yss vss| AT19
ADL7 |\ss vss| AT36
AD20_|\ss vss| AT45
AD61 |\ vss| AT52
AE8 |vss vss| AT58
AE13 |yss vss| AUL
AF1 A7
vss Vss|
AF17 |vss vss| AULL
AF21 |yss vss| AU28
AF47 |yss vss| AuB2
AF48_|\ss vss| AL
AF50 |yss vss| AV17
AF51 |yss vss| Av21
AF52_|\ss vss| Av22
AF53 |yss vss| Av34
AF55 |\ss vss| Ava0
AF56_|\ss vss| Av4s
AF58 |yss vss| AV55
AF59 |\sg vss| AW
AGT lvss vss| A3
AGLO |ysg vss| Awa3
AGLA |\ss vss| A61
AGL8 |yss vss| AY4
AT |yss vss| AY9
AGE2_|\ss vss| Av1a
AGB1 |\ss vss| Av19
A |yss vss| AY30
AH58 |\ss vss| AY36
A7 lyss vss| Ava1
AJ13 |ysg vss| Avas
AJ16 |yss vss| Ava9
AJ20 |ysg vss| AY55
AI22_|\ss vss| AY58
AJ26 |ysg vss| BAL
AJ30 |yss vss| BALL
AJ34 |yss vss| BAL7
AI38 |yss vss| BA21
AJ42_|\ss vss| _BA26
AJ45 |\ysg vss| BA32
A48 |yss vss| BA48
AKL BAS1
vss vss|
AK52 |5 vss| BB53
AL10 |ysg vss| BCS
AL13 |ysg vss|_BC13
ALL7 |yss vss| BSs7
AL21 BD8
vss vss|
AL25 |\sg vss|_BD12
AL28 |ysg vss|_BD16
AL33 |ysg vss| BD19
AL36 |yss vss| BD23
AL40 |ysg vss|_BD27
AL43 |ysg vss|_BD32
AL47 |yss vss| _BD36
AL61 |yss vss| BD40
AV BD44
vss vss|
AML3 |\sg vss| BD48
AVRO |5 vss|_BD52
AVB2_|\sg vss|_BD56
AVR6 |\sg vss| BE5
AMBO |ysg vss| B®
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Al INTEL recommendations fromIntel doc #4439028 Huron River Platform Power Design Guide

CPU VCORE DECOUPLI NG

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

60 49 120 7 6 _PPVCORE SO_CPU o CRITI CAly CRITI CAL o CRI TI CAlg CRI TI CAly CRI TI CAlg CRI TI CAly CRITI CAL o CRITI CAL o CRITICAL, CRITICALy CRITICAL, CRITICAL CRITICAL CRITICA, CRITICALQCRITICAL CRITICAL  CRITICAL oCRITICA CRITICAL o CRITICAL o CRITICAL o CRITICAL, CRITICAL CRITICA]
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C1600 | C1601 | C1602]: C1603|: C1604|: CL605]: CL606 | C1607 |: CL608 |: C1609 [+ C1610 |+ C1611 |+ C1612 |: C1613: C1614 |:CLE15 | C1616 |1 C1617 | C1618): C1619 |+ C1620 |: CL621 |+ C1622 |: C1623 |1 C1624
2. 2UF 2. 2UF —— UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF - — 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF ——2. 2UF ——2 2UF — 2. 2UF UF 2. 2UF
20% 20% -_ 20% 20% 20% 20% 20% -_ 20% 20% —— 20% 20% 20% 20% 20% —— 20% —— 20% 20% - —— 20% 2o/n 20% -_ 20% 20%
2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 2 4V 2 AV 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 AV 2 V 2 4V 2 4V 2 4V 2 2
X5R X5R X5R X5R X5R X5R X5R SaRr X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R SaR X5R
D 402 402 202 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402

o CRITICAL, CRITICALCRITICALS CRITICALy CRITI CAlg CRITI CAlg CRITICAL, CRITICALS CRITICALS CRITI CALg CRITI CAL CRITICAL o CRITICAL JCRITICALCRITICAL CRI TI CAL CRI TI CAL oCRI TI CAL o CRITI CAly CRI TI CAL CRITICAL o CRITICAL, CRITICALL CRITICAL CRI FL'()AL
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF

1 C1625 |+ C1626 | C1627 L C16281 C1629 L C163O t C1631 L C1632 t C1633 C1634 t C1635 L C1636 L C1637 t C1638 t C1639 1 C1640 |+ C1641 t C1642 1 C1643: C1644 |1 Cl645 |2 C1646 C1647 E C1648 1+ C1649
2. 2UF 2. 2UF 0% UF UF~ —— 2 2UF ——2 2UF 0% UF 2. 2UF—— 2 2UF ——2 2UF 2. 2UF

20% 20% — 20% o% o% o% o% - 20% 20% 20% — 20% o% o% o% T 0% 20 20%  —— 30% 20 0% 2o/n ‘219/% 0%
2 XoR 2 XsR 2 2 2 2 2 2 XBR 2 2 SaR 2 2 2 2 XoR 2 XsR 2 2 XsR 2 XsR 2 XsR 2 XsR 2 SaR 2 XsR 2 XsR
202 402 202 %35 X35 %35 %35 202 202 202 202 402 %35 %35 X35 202 202 202 02 202 202 202 202 202 202

I
|
|
|
3N
g
|
|
3N
g

IS

PLACEMENT_NOTE ( C1655- C1666) :
PI ace close to ULOOO on top side. =
CRITHCAC ¢ CRrTHCAC ¢ CRITHCAC CRITHCACL ¢ CRrTHCAC ¢ CRI T CAC P CRI T CAC ¢ CRI T CAC $ CRI THCAC ¢ CRITICALC CRITHCAL CRI Tl CAL PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

81%55 1656 | ¢T6B7 |1 ¢T858 | ¢TBB9 | lee0 | Eibe1 |- B2 | Eib63 |t 81%64 1 81%65 81%66 13850691 16 o e o 220 200 3. 9005, e prp——
22UF 22UF —— 22UF 22UF 22UF 22UF 22UF 22UF 22UF

20% 50% 50% — 50% 50% 50% 50% 50% 50% 50% pR— 20% C1655, C1660, CL661, C1662, C1663, C1664, C1665, C1666, C1667, C1670, CL671, C1674, C1676, C1677, C1678, C1679
2 6.3V 2 6.3V 5 6.3V 5 6.3V 5 6.3V 2 6.3V 2 6.3V 5 6.3V 5 6.3V 5 6.3V 6 3

X5R- CERMl X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R CERM 1

603 603 603 603 603 603 603 603 603 603 603

C PLACEMENT_NOTE ( C1667- C1679) : l
Plrace close to ULOOO on bottom side.

CRITI CAC ¢ CRITICAC $ CRITICAC CRITI CAC $ CRITICAC $ CRITICAC S CRITICAC ¢ CRI TICAC $ CRI'TICACL ¢ CRI T CAC CRITI CAC $ CRITICAC CRI Tl CAL

1 81%67 1 (‘:‘Té“é% 1 (‘:‘Té“éFg 1 81%70 1 81%71 1 éﬁ?&?‘z 1 C‘Té% 1 81%74 1 C‘Té% 1 81%76 1 81%77 1 81%78 1 81%79

%"" %"" %"" T %"" %"" %"" %"éb %"" %"" %"" T %"" %"" %""
X5R CERM 1 X5R- CERM 1 X5R- CERM 1 2 X5R-CERM 1 X5R CERM 1 X5R- CERM 1 | 2 X5R CERM 1 X5R- CERM 1 X5R CERM 1 X5R CERM 1 2 X5R-CERM 1 X5R- CERM 1 X5R- CERM 1
603 603 603 60: 603 603 60: 60: 603 603 603

PLACEMENT_NOTE ( C1640- C1645) :

Pl ace near inductors on bottom side.

.|* C1680 .| Cl681 .|* C1682 ' C1683 —
470UF- 4NOHM 470UF- 4NOHM 470UF- 4NOHM 470UF- aMCHM
20% 20% 20%

702 2.0v 712 200 712 200 . 3ov
BLY- TANT BLY- TANT BLY- TANT v Tt
b2 su b2 su b2 su

1
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF ODU VCCPLL [ECQJPLI NG

PLACEMENT_NOTE (C1684- C167F): Intel recommendation (section 6.4): 2x 1uF, 1x 330uF
PLACEMENT_NOTE ( C1646- C1671) :

45 40 38 23 Pl ace on bottom side of U000
1210975PP1 05_S0 ° o o ° ° -
b1 Pl ace near U1000 on top side
B R1600 P1VE_SO_CPU VOCPIL R 712
1 Cl684 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 Cl691 1 C1692 1 C1693 1 Cl694 1 C1695 1 C1696 L0,
1UF 1UF —— 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 7126 22 20 17 7 6 BRIVE_SO AVAVAY, ’ .
10% 10% — 0% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% o
4 4 4 v 4 4 1oy v v 4 2 1Y v LY 2 . . PLAGE_NEAR-UL000. AKG1: St
| | | | | i 0160x 0160Y . 939%9 . 00BGHM
1 2 2 i 2 2%y
A A A A = PLACE_NEAR-UL000. AKG3: 2. 54 mm NOVI A ron ron B - sm
Pusce o A 2 54 N0 A 1
1 C1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D 1 C169E 1 C169F 1 C161A 1 Cl61B 1 Cle1C 1 C161D . -
1UF —— 1uF ——1uF 1UF 1UF 1UF 1UF 1UF 1UF 1UF ——1uF 1UF 1UF CPU VCCPLL Low pass filter
10% —— Io% — 0% 10% 10% 10% 10% 10% 10% 10% — 0% 10% 10%
, 1oV , 1oV , 1oV v , 1oV , 1oV , 1oV v v , 1oV , 1oV 1oy , 1oV
X5R X5R X5R X5R X5R X5R X5R X5R X5R
202 202 202 205 202 202 202 205 205 202 202 305 202
PLACEMENT_NOTE ( C1672- C1681) : —l—
Pl ace near UL000 on bottom side
1 Cl61E * C161F 1 Cl162A 1 Cl62B 1 C162C 1 C162D 1 Cl162E 1 Cl67A 1 Cl67B 1 Cl67C
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 0% 20% 20% 20% 20%
S s , 6.V 5 6.3V 5 6.3V S b 5 6.3V 5 6.3V 5 B8V S by 5 6.3V
X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
603 04021 0402-1 0402-1 0402-1 04021 0402-1 04021 04021 04021
.*C167D *C167E
330UF- 0. 0060HM 330UF- 0. 0060HM
20% 20%
2 2Y 2 2V
A POLY POLY
CASE- D2- SM CASE- D2- SM
SYNC _MASTER=JACK_K90I SYNC DATE=06/ 28/ 2010
= A I I —
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} | E
TRV RG NOVEER T
R1601 D
o010 d} Appl e I nc. ugm-m—l—

1 710 12
waw 1 C167F <)
VE NOTI CE OF PROPRI ETARY PROPERTY:

0603 108

1% Note:The smallest 10nChm available in the library are 0805s P RN T O ST AL N R N bOTERE
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69 49 12 9 7 6

PPVOCORE SO AXG

VAXG DECOUPLI NG

Intel recommendation (section 6.3):

PLACEMENT_NOTE (C1700- C1710) :

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

85 73 72 30 12 10 7 6

PP1V5 S3RS0

1 C1710

PLACEMENT_NOTE (C1711- C1716):

P! | T1 L | T1 L | T1 L | T1 L | T1 CRI Tl CAL
1C1711 1C1712 1C1713 1C1714 1C1715 1C1716
10UF 10UF 10UF 10UF 10UF 10UF
v v v Y
Cefon xR

PLACEMENT_NOTE (C1717- C1722):

o CRITICAL o CRITI CAL

CRI T1 CAL

8T718 i@ﬁlg €720 18215721

L 25uF L

PLACEMENT_NOTE (C1723- C1724):

.|t C1723 L|* Cl724
470UF- 4MOHM 470UF- 4MOHM
% %

2 2.0V
POLY- TANT
D2T- SM

2 2.0V
POLY- TANT
D2T- SM

Pl ace near inductors on bottom side.

CPU VDDQ VCCDQ DECOUPLI NG

8T722

CRI Tl CAL

CRI Tl CAL

PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

138S0691

CAP, CER X5R. 22uF, 20% 6. 3V, 0603, SAVSUNG

C1717, C1718, C1719, C1720, C1721, C172}

CRI Tl CAL

Intel reconmmendation (Section 6.5): 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747):
Pl ace on bottom side of U1000
1 C1738 1 C1739 1 C1740 1 Cl741 1 Cl742 1 C1743 1 Cl744 1 Cl1745 1 Cl746 1.C1747
1UF 1UF 1UF — — — — 1UF 1UF 1UF
10% 10% 10% 10% —T— 10% 10%
, 10V , 10V , 10V , 10V , 1oV , 10V
X5R X5R X5R X5R X5R X5R
202 202 202 202 202 202 651276

Pl ace close to ULO0O on bottom side

1 Cl748

_L Cl749 _L Cl750

1 Cl751 1 C1752
10UF

20% —T 20%
5 8.3V 5 6.3V
CERM X5R CERM X5R
0402-1 0402-1

_L01753
T

C1754

1 C1755
10UF

Intel recomendation: 1x 10nChn resi
R1702
0.010
1 2 PPl GLL 20D 7

1%

174w
3

0603

stor, 1x 1uF 0402

PPVCCSA SO CPU

CPU VCCSA DECOUPLI NG

Intel

recommendation (Section 6.6):

6x 1uf, 5x 10uf, 1x 330uf

PLACEMENT_NOTE (C1758- C1762) :

Pl ace on bottom side of U1000

1 C1758 1 C1759
1UF 1UF
10% 10%
10V 10V
2 X5R 2 X5R
202 202

JiCl760
1UF

402

l Cl761 l Cl762
by 10%
T 1ov T 1oV

1 Cl765

10UF
20%

2 CERMXSR
0402-1

el

1 Cl1766
10UF
2% 20%
v 5 BV
Cer xsR CERM X5R
0402-1 0402-1

SYNC _DATE=06/ 28/ 201(

SYNC_MASTER=JACK_K90I
PR T e

CPU DECOUPLI NG I |

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL CO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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23 22 20 17 16_14 12 10 9 7 ¢ _PPLV0S SO
73 70 68 45 46 36 23 22 20 17 16,14 12 10 0 7 § _PPLV0S SO
2339 28 18 19 17 16 13 8 7 ¢ _PP3V3 SO %3'%0'8s"35%46 8o -
4674274140737 36733729 27 26 PLACE_NEAR=U1800. Y47: 2. 54nm
BrhRdaag |
LPC R AD<0> 1 2 LPC_AD<0> 6 45 47 81 PLACE_N: U1800. Y11: 2. 54mm PuacE T A STCR neAR T PO 1N R1890
_r-o—www—n—w S e e
1 26 SYSCLK_CLK32K_RTC A20 | RTCX1 u1800 FWHO/ LADO| 38 LPC R AD<1> N > LPC AD<1> 6 a5 a7 81 7.4 2w
m > c20 COUGAR- POl NT N and EEEO A AL D : yaow
s&° | RTCX2 FWHL/ LADL R1820 .
NC MBI LE B37 LPC R AD<2> . : LPC AD<2> 6 45 47 81 10K s 81 37 PCIE ENET D2R N -4 | PERNL u1800 SMBALERT*/ GPI OL1| E12 PCH GPIOLL 16
iy FWH2/ LAD2| B37  -qemplPCRAD2> @A LA\NNA 233 LPCAD2>  (Hry o ™ - COUGAR- POl NT
c37 :nsw 81 37 PCIE ENET D2R P - PERPL H14 VB PCH QLK 23 27 29 31 42 48
(1 OF_10) FVEB/ LADSL ©7 | g (PCRADSS>  RIsga A NA L 32 LPC AD3> Va:n SRS o ™ - MOBI LE SMBCL - us oD 2 21 29
16 _RTC RESET L - D20 4 RTCRST* T | oes e e e ;2 81 37 DA E BN IO G o= . PETNL FCBGA SWMTAL“WW—E 23 27 39 31 42 4
- FVHA/ LFRAVE L eplPCERAVERL  mgaa SANAL 3 LPCERAEL gy 45 47 o1 o1 37 POE ENET D C P -2 | PETPL (2 & 10)
@2 . A [
1o PO SRIGSLL - SRTCRST 0lo LORQ* 0 gm TP LPCOREQD L o 52 [TyPALE 20 R N - P | PERNE omT SMLOALERT*/ GPI 060| A2 SM_por o ALERT L 1
* K36 -
D 16 _PCH | NTRUDER L - K22 | | NTRUDER* E 5 LDRQL*/ GPI 023 - T29 PVR EN oD = (| PUY) o1 32 [TR)—POLE AP 2R P - :z: PERP2 SMLOCLKL = - SM_PCH 0_GLK o s o
a7 Vs C_SERI RQ 6 45 47 81 32 POE AP RRDC N = PETN2 G12 SM._PCH 0_DATA 48 81
PCH | NTVRMVEN L | NTVRVEN SERI RQ pa——" LI D o SNLDDATA_“—E
e - 81 32 POE AP R2D C P - AYS2 | PETP2
BX6 | PERNG SML1ALERT*/ PCHHOT*/ GP| O74| &2 SM._PCH 1 ALERT L 6
o1 16 MDA BIT GLK R &' | HDA BCLK SATAORXN_AY - SATA HDD D2R N am e o o1 39 [TR)—POE FWDR N - PE
hal SATAORXPLAM - SATA HOD 2R P am e o1 50 [T)—POLE EWDRR P - PERPS % SM_1CLK/ GPI 068/ E14 - sm Pai1 ak oo 0 m
61 16 _HDA SYNC R o L34 | HDA_SYNC SATAOTXNLAE! gy SATAWODRDCN qygmy 42 o0 81 39 POE FWRD C N o PETN3 SM_1DATA/ GPI 075L“smpculmm—® 48 81
- - SATAOTXPLAPS g SATA HDOD 2D C P 42 80 81 30 POE FWR2D C P &4 | PETP3
- D> o=
16 _PCH SPKR &=— 0 | SPKR SATALRXNL AV o NC SATA B D2RN R s [TN)—1C POl E ExcaRD pory - | PERN4 7))
- BE36
o SATALRXPL A% bl NC_SATA B DoRP . o (O PO E DX oore - PERP4
o 16 HDARST R - HDA_RST* 8 SATAL TN AL e sata b o ou : . he PalE Exearn 2D o - PETN
- BB34
T SATALTXP| AP10 - NC SATA B R2D CP 6 8 NC_PCI E_EXCARD R2D CP o= PETP4
o1 57 [TR)-—tDA SO - E34 | HDA_SDI NO _ g s
s _NC_HDA SDINL -2 | HDA SDINL SATA2RXNL A2 - SATA COD 2R N (T “2 80 NCPAES L -
-> L
s _NC HDA SDINC - | HDA_SDI N2 SATAZRXP| A% - SATA COD 2R P am e w MopCl L - PERPS V] CLKOUT_PEG A N2 NC PEG GLKIO0OM oo« o
o _NC roA sDine - "% | HDA_sDINB SATATXN S g  samaompen g o NC POLE 5 2D O &— | PETNS L CLKOUT_PEG A P %5 o NC PEG CLiI00ME o s o
e SATA2TXP|A* - SATA CDD R2D C P ooy «2 ©0 NC POE 5 ReD CP. - PETP5 o
A36 BJ38
s1i HDASDUTR e~ | HDA SDO SATA3RXN 288 - NC SATA D DPRN . NC POIE 6 DPRN - PERNG CLKOUT_DM N A22__ g DM_cLkioom cPu N oo 0 70
SATASRXP 2810 o NC SATA D roRe . NC PGIE 6 D2RP - PERP6 CLKOUT_ DM _PlA%2 o ow axioomcrue oo 10 7
41 ITAG T29 TVE - 6 | HDA_DOCK_EN*/ GPI 083 AFa NC PO E 6 RD ON 5% | PETNG T Ing
34 16 [T - SATA3TXI - NC SATA D R2D ON 6 o=
2 _ENET MEDIASENSERDIV g 2 I HDA DOCK_RST*/GPI OL3 |<_( SATAZTXRL AL e NC SATA D R2D CP . NC POIE 6 R2D CP -2 | PETPE
- CLKOUT_DP_N_AM2 - NC_PCH OLKOUT_DPN s
BGAO _br_ - oD
1 < SATA4RXNL - NC SATA E_D2RN 6 NC POE 7 DPRN = PERN? CLKOUT_DP_P| M3 - NC_PCH_OLKOQUT_DPP oo ¢
25 [TR)-—X0P_POH Ta¢ - ITAG TCK 9] SATA4RXPLYS pal \C SATA E D2Re . NC POLE 7 D2RP - 240 | PERP7 ?_‘u -
L AV40
H7 AD3 ReD ON NC PCIE 7 R2D ON - PETN7
X0P_PCH TVE JITAG TV SATA4TX - NC SATA E . o=
Bt - § g SATA4TXP| A0t - NC SATA E 2D P . NCPOE T 2D CP -0 PETP? ! % QKINDM NE2° o PAE OLKA00M PCHLN I 25 %0
2 X0P_PCH TOI - X 1 ITAG TDI g . - CLKI N_DM _pf BE18 - PO E QLKIOOM PCH P Yan B
™ - = va NC POLE 8 D2RN - PERNS (@) LL
" - SATASRXI - NG SATA F [DRRN 6 ~ Bc:s a8 LL
2 (OOT}-—X0e PO TR0 - JTAG TDO SATASRXPLY bl NG SATA E D2RD . NC PO E 8 D2RP - PERPS 5 o o
SATASTXN_A82 - NC_SATA F_ReD ON s NC POIE 8 R2D ON - ° | PETNS m CLKIN_DOT_96 o= POt CLKOOM <) 25 0
- AY38 E24 PCH_CLKO6M DOT P Yan |
SATASTXP|_AB1 - NC SATA F R2D CP 6 NC PCIE 8 R2D CP - PETP8 CLKI N_DOT_96P| - 25 80
T3 Y40
o1 47 (OOT}-—SPLAKR - SPI_cLK SATAI covPg Y22 §0_PCH SATAl cave o1 a7 POE CLKI00M ENET N L - CLKOUT_PCI EON d CLKI N_SATA_N| A&7 - BCH CLKIO0M SATA N <] 25 ©0
e e o v o e P e e o T s s e e ” L | -
s rL o—"d sPI_csor SATAI COVPI | Y10 o 57 s by e b - CLKOUT_PCl EOP CLKINSATA Pl 5 o roiawoousamar ams
o1 47 OO} - - = = -
— ABa9
PO E_CLKL0OM AP N - CLKOUT_PCI EIN
TP SPI_CSL L T4 SPI _CS1* [a PP1V05_SO 679 10 12 14 16 17 20 - |
o= -~ 7] SATALED* 5 PCH_SATALED L 16 s e, POIE CLKI00M AP P 7| aLkouT_PCi EIP REFCLK141 N5 PO CLILAPEM REECLK .
va <
Pl ] R1831
o1 47 (OOT}—SPL oS R - SPI_MoS SATAOGP/ GPI 1| V14 P AleH 15 02375 oo o 3 PG E CLKI00M FW N &2 | cLkauT_pai E2N L
o= A
o1 47 (TS MO - % | sPl_M sO SATALGP/ GPI 019 P TARDRVR EN 16 23 42 i o1 39 (OOT}—POLE CLK100M FWP o2 | cLkouT_PCl E2P CLKI N PCI LOOPBACK] M5 PCH CLK33M PQ I N 26 80
Pt = o 115 D Lo T <
vio -
SATA3COMPI | 813 PLACE_NEAR=UL80O. ABL2: 2. 54mm 2 40 23 16 [TR)—EWOLKREQ L - PCl ECLKRQ2*/ GPI C20 PLACE NEAR-UI800, Va7 5. 1 RLBBS
SATA3RCOMPO|_AB12 PCH_SATA3COVP. o s £ CLK100M EXCARDN ¥37_| CLKOUT_PCI E3N XTAL25_| Va7 5L SYSQLK CLIQSM SB R 1
SATA3RBI As| A PCH_SATA3RBI AS e < NC POl E_CLKLO0OM EXCARDP ; ¥36 | oL koUT_PCI E3P XTAL25_ouT| Y8 N e e
o1 34 POLE_CLK100M T29 N - Y43 | CLKOUT_PCI E4N 26 81
o1 34 POLE_CLK100M T29_P - Y45 | CLKOUT_PCI E4P XCLK_RCOWP| Y47 - PCH XCLK_ROOWP
1
R1832
36 35 34 26 19 7 _PRAV3_T29 6 _NC PCIE CLKI0OM PESN - V45 | CLKOUT_PCI E5N =R1885. 1: 2. 54mm
7162 61 57 54 52 51 50 49 4 1 aony SPLACENEARSULBO0. AHL: 2. S4mm o _NC POIE CLKL0OM PESP - % | cLKouT_PCI ESP CLKOUTFLEXO/ GPI 0B4| X33 g~ NcPoicPioes akautrleo s
23128228"18718%17%18115%9 8°_ppava so - R1886
e e e s e . «
2 16 _POECLKRGE L GPIOM4 - PCI ECLKRQE* / GPI O44 w CLKOUTFLEXL/ GPI 085|747 e —— . 1K
6 _NC PCIE CLKI0OM PEBN - ABA2 | CLKOUT_PEG B N L QW
1 1
R1843" Risae’| Risas’| Risas’| Ri878 Risa2’ Ri869’| R1877 R1876 s _NC POIE_CLK10OM PEBP 2% | CLKOUT_PEG B P CLKOUTFLEX2/ GPI 0B6| ™7 g~ NcPoichioss akautriee
10K 10K 10K 10K 4.7k 10K 10K 4.7k 10K ~
o o o o 1w o o 1w o o7 16 [TR)y—ENEL CLKREQ L - PCl ECLKRQD*/ GPI O73 CLKOUTFLEX3/ GPI 06749 o NC_PCH_GP1 057_CLKOUTELEX . =
B w " " e i w w L - % 25 16 [[Ey—4E CLKEEQ L - M| pCl ECLKRQL* / GPI O18 -
Wy, w, w oy w w N 2 .
2 16 [Ty EXCARD CLKREQ L - PCl ECLKRQB*/ GPI (25 CLKOUT | TPxDP NLAKL4 | TPXDP CLKLOOM N 1623 78
L1z - !
T29 CLKREQ L - PCl ECLKI *] GPI (26 3
PCH SPKR " 36 16 [T - R CLKOUT_| TPXDP_P| 2K L TPXDP_CLK100M P 16 23 78
26 20 17 7 _PPVRTC G3H FW CLKREO L 16 23 40 16 [TH)—PEG CLKREQ L - MO | PEG A CLKRQ/ GPl 047
o AP_CLKREQ L 16 23 a2 16 _PEG B OLKRQ L GPI 056 - E6 | PEG_B_CLKRQ'/ GPI 066
PCH _SATALED L 16
‘ CLKI N_GND1_N_B230 PCH CLKI N_GNDNL
R1802 R1803 EXCARD CLKREQ L 16 — ~ o0 | oot
8 2 T29 CLKREQ L 16 36 CLKI N_GND1_P)| PCH_CLKI
yow o PEG CLKREQ L 16 CL_CLK1[ ™ NC CLINK CLK 6
a0z , %02 ENET CLKREQ L 16 37
NS T11
84 CL_DATA1 NC CLI NK_DATA 6
0
R1800° ‘R1801 78 23 16 _| TPXDP CLKIOOM N 1 | TPCPU_CLK100M N 10 78 CL_RST1* 5720 NC CLINK RESET L 6
ey AAREREES P mn e o —
w20w oW RTC RESET L 16 B5 7775 73 73 73 201 1 1
" e
NOSTUFF 0
o, 2 %2 PCH_SRTCRST L 16 R1833'| R1834° 76 23 16 _| TPXDP_CLK10OM P, . : L TPCPU_CLK100M P. 10 78 R1817UE 1R01K871
PCH | NTRUDER L 16 10K 10K s o .
PCH | NTVRVEN L 1817 16 7 _PP3VE vaow vaow M o e
T 48 3 38 o 02y 5 o2
o, o,
c1802 * * C1803 R1848" R1847" DR AUXCH | 16 23 75
WF—— ——1F 10K 10K TARDRVR EN 16 23 42 PLACE_NEAR=U1800. N34: 1. 27nm =
oo .o Z% 220w RL810
s v * 33 72 71 46 22 20 19 15 17 16 7 PB3VE SUS
01, 201, o1 16 _HDABIT OLK R : 2 HDA BIT QLK ooy 57 o IS
= 1 1
v20w PLACE_NEAR=U1800. L34: 1. 27nm 'R1854 R1855 R1853
= PO ECLKRGS L GPI 014 16 - R1811 10K 10K § 10K
33 b o o = YNC _DATE=06/ 18/ 201
A PEG B CLKRQ L GPI CB6 16 o 16 _HDA SYNC R CAAN A ton srie oo 57 o eow eow iow SYNC II\:AISLTEER—Kgl M B SYNC, 06/18
- 5 o , o o
PLACE_NEAR=R1813. 1: 2. 54mm PLACE_NEAR=UL800. K34: 1. 27mm 20w PCH SATA/ PCl E/ CLK/ LPC/ SPI
R1880 R1812 o
0
o1 10 _ron s ® AN\ —SP1_Desca PR over oe L oD oo oA ST R L AAAS ks FsT L oo =7 o @ Appl e I nc D
v zow wow PLACE_NEAR=U1800. A36: 1. 27nm
31 M. PCH 0 ALERT L
o 71 57 42 26 22 20 7 __PPIVS SO * R1813 e L
NSTUE NosTURFE | | NosTUFF 51 16 DA SDOUT R AN A——ton sar oD 57 o 16 SM.POH 1 ALERT L NOTI CE OF PROPRI ETARY PROPERTY:
R1866'| R1849% NOSTUFF THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
ws;“nw R1888 PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
Pul | up needed for SPI_DESCRI PTOR OVERRI DE_L? PD needed for BCM MEDI A_SENSE? 10K 10K w 0 e %CBESS@? Amlﬁss Tl:xjoo TFAFEAFO]LIVONCO\FRGI DENCE 18 G: 109
vaow vaow o 1 2 pod cploll | TO MAINTAIN TI
" " a5 19 (DML A% |1 NOT TO REPRODUCE CR COPY I T
2012 2012 “‘;‘DW 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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1, Ve Le

PP3V3 SUS 7 16 17 18 19 20 22 46 71 72 73
PP1VO5_SO 6 7.9 10 12 14 16 20 22 23 36
4045 88 70 73
R1905
10K R1900
o 49.9
20w 1 PLACE_NEAR=U1800. BJ24: 12. 7nm
I wew

RSVD
RSVD
RSVD
RSVD
RSVD

| NTERFACE

DI d TAL DI SPLAY

CRT_BLUE
CRT_GREEN
CRT_RED

CRT_DDC_CLK
CRT_DDC_DATA

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

oc2a UL800 Byia Fo_oata o -
70 [IN)—M NS N0> g = | DMORXN R PO NT FDI _RXNO| o= > 978 ﬁ
79 OV N2s Ne1> 8520 | DM 1RXN NOBI LE FDI _RXN1| A @=—FD_DATA Ne1> 978 S|
D oo [TR)—DM Mes N2> g FGI% I DM2RXN Feaea FDI _RXN2| B2 @u—FDL_DATA Ne2> 578 NCYE
789 M DM 3RXN (3 OF 10) FDI _RXNg| B3 - FDI_DATA N<3> 978 S|
FDI RXN4| B2 FDI_DATA Ned> o
. oM peos 824 | 1 oRXP T _RX - - o
Dy ——— FDI _RXN5| 2212 @ FDDATA N<5> 978 S
78 9 DM _N2S P<i> B20 | pM 1RXP - bl AT12
D ——— FDI _RXNe| 220 @=—FD_DATA Neo> 978 NC*—
oo [CR)—DM tes P> g W18 DM 2RXP - P o= 0
oo oM_n2s e3> b 520 | oy 3RXP FDI _RXN7 @D DATA N> e :
[me - NC*2
FDI _RXPO| BG4 @£ DATA Poo> 978 2V
7 oM Sen o> - | omoTXN FDI_RXPLL®814 o rol oA pas o s NCX—
7 oM Sen 1> - "% | om 1 FDI_RxP2| %14 g  Foi onta peze 078 NCX—
78 DM_son ne2s -0 | Dv 2TXN FDI_RXP3| 5913 o  Fp oTa poge - NCX—
8 DM _S2N Ne3> - AVI8 | DM 3TXN FDI _Rxp4| 5512 @=—FDL_DATA P<a> 9 78 NCx
— FDI _RXP5| B2 e FD DATA P<5> o7 NCX—
8 DM_S2N P<0> . A24 | 5\ 0TXP e _ - N
bl FDI_RXPG| 210 g  FDI DATA P<6> o s &
78 DM _S2N P<1> P AY20 | DM 1TXP L - B bl NC.
- FDI _Rxp7| 5® @D DATA P<7> o 2
78 DM __S2N P<2> - AY18 | DM 2TXP _ .= '\K:X_X
AuLB B2
. DM _S2N p<3> - DM 3TXP EDl | NT|_AWs - FDINT 978 Vidad
_ - jesngd NCY—]
PCH_DM 2R8I AS 521 | DM 2RBI AS FDI _FSYNCD[ AV12 atp—FD_FSYNC<0> oo o NCY
BB3
PLACE_NEAR=UL800. BH21: 2. 54nm FDI _FSYNC1| B0 ap—FD_ESYNC<1> oo o 7 |
1 BBS
R1920 PCH DM _COWP. 8924 | pM _zCOWP FDI _LSYNCO| A4 - FDI_LSYNG<0> o o NC:Sm
750 [ ews 8810 e NCx—
™ DM _I RCOVP FDI _LSYNCL, - FDLSVNCI> oo © 7 =
1/ 16W NC—
o — =T20 WKE Ly 75 il
2 =
45 26 [TR)—EM SYSRST L <] sys ReseT* (X VAKE* (529 & FoE W L L Van LGRS s |
)
2 [TR)EMPCHSYS PWROK g, P12 | SYS PURCK %E CLKRUN'/ GPI OB2| ™ gy PMCKRINL mey o7 as o NC>—
- L22 BG4
C 2617 (TR)—EMPCHPWRK g =" | PUROK o NCx—
7830 10 OOT}PMMEMPVRED g P13 | DRAVPVRCK 28 SUS_STAT*/GPI 061 © g LPCPWwOWL my 645 47
PM E22 L 2 N4 PM CLK32K SUSCLK R
5 [T DSW PVRGD - DPWROK = SUSCLK/ GPI 062l —~_____ g PMCLK32K SUSGKR __________foOTy 46
26 17 [Ty PM PO PyRaK - L0 | APWROK mg SLP_S5*/ GPI 063 22 -y PMSLP S5 L oo s 73
NOR)—EMBESMSTL 1 g P14 RSVRST* 5 SLP_S4* 4% - PMSLPSIL oo s 0 45 7 26 20 16 7 _PPVRTC G3H
17 (TP SUSWARN L - K10 | SUSWARNY / SUSPWRDNACK/ GPI 080 SLP_S3* (5™ - PMSLP S3 L oo s 0 45 7
452017 [TR)—PMPWBINL | g 04 PURBTN SLP_A* (20 -p TPPMSIPAL Ve S0 oy
72022 26 71
73 4 45 [TT)—SMC ADAPTER EN - 120 |ACPRESENT/ GPl 081 TP23| A6 iy 1P PCH TP23 R1981 R191b
46 17 [TR)—EMBATLON L - £19 | BATLOW/ GPI O72 PNVBYI APLE iy PV SYNC oo o 7 390K 6 _NC CRT 1G BLUE - M8
ALO K14 120w 6 _NC CRT | G GREEN - P49
* LP LAN L
PCHR L - Rl SLP_LAN*/ GPl Q29L =2 o PO SIPLANL 17 M , P - Tas
1K
AL PCH DF_TVS R1980 1 w CPU PROC SEL L
oFTv VAN e g g ¢ e ov e me ax -
100K o 6 _NC CRT | G DDC DATA Mo
y2ow o .
E DSW/RVEN PCH_DSW/RVEN 6 _NC CRT 1 G HSYNC &= M7
Gl6 bl [
SLP_Sus* PM SLP_SUS L 73 & _NC CRT | G VSYNC <=
= x| C12
SUSACK QSRS < PCH DAC | REF - 43
~ T42
DF_TVS: DM & FDI Term Vol t age 'R1951
%E %o Vss en how 1K
0 Vcc en gh PLACE_NEAR=U1800. T43: 2. 54nm 506
ow
praats
B
R1986
0
17 PCH_SUSWARN L 2 1 PCH_SUSACK L 17
5%
1/ 20w 61 57,54 52,51 50 49
M 26 23°22°20°19°18 16 12 8_7 6 PP3V3 SO
201 1 Se'32°28 7
BRBE
R1991
8.2k
72 71 46 22 20 19 18 17 16 ;SF‘P!\B Sus PM CLKRUN L 6 17 45 47
46 30 26 24 23 22 20 19 8 7 6 PP3
85776774791 72"66 8o
72 71 46 22 20 19 18 17 16 ;SF‘P!\B SUS
NOSTUFF 1 1
R1925| |R1985 R1984 R1982'| R1983
1K 1K 10K 10K 10K
. 10 p P P
w20m e y2ow yiow yiow
e " P i
PCH_SUSWARN L 1
GPI Q29 SLP_LAN L 17
PM BATLOWL 17 46
PM PWRBTN_ L 17 23 45
PO E WAKE L 6 17 26 32

SDVO_TVCLKI APa3 @S SO TvaLKi N s
SDVO_TVCLKI NP| 2745 @ 1\C SO TVOLKI P s
SDVO_STALLN| A2 @=—\C SO STALLN s
SDVO_STALLP| A0 - NC SDVO STALLP. s
SDVO_I NTN|_AP39 NS SDVO TN R
SDVO_| NTP[ AP0 @G SDVO I NTP s
~ =
SDVO_CTRLCLK| P28 g DP EXTA DO OLK o s
SDVO_CTRLDATA| ¢ @D EXTA DO DATA s
DDPB_AUXN|_AT49 — DP_EXTA AUXCH C N 8 75 80 81
DDPB_AUXPLATY! gy DP EXTA AXCH C P 5 75 80 81
DDPB_HPD|_AT40 @ D° EXTA HPD s
— =
DDPB_ON| AY42 TP DPIGE MO s
DDPB_OP| AV40 - TP DPIGE MPO> s
DDPB_1N| A4S - TP OPIGE MNI s
DDPB_1P| A48 - PP IGE MP N
DDPB_2 mj - PP IGE M2 s
DDPB_2P)| - TP OPIGE MP2: s
DDPB_3N|_AV47 TP DPIGE MN3 s
DDPB_3P| Av49 - TP DP IGB MP<3> s
DDPC_CTRLCLK| P46 - P IGCCIR ak s
DDPC_CTRLDATA[ P42 @2 1GCCTRL DATA s
DDPC_AUXNLAPET gy DP T29SNKO AXCH C N 5 34 83
DDPC_AUXP| AP49 @i D5 T20SNO AXCH C P 8 34 83
DDPC_HPD| AT38 @ DP T29SNKO_HPD o 2
~ .=
DDPC_ONLA™7 g TP oOPiGCMNco: .
DDPC_OP| AY49 - TP DP 1G C M.P<0> s
DDPC_1N| AY43 - PP IGC ML N
DDPC_1P| AY4S - TP DP 1G C MP<1> s
DDPC_2N|_BA7 -y TP OPIGCMN s
DDPC_2p| B8 - TP DP 1G C MP<2> s
DOPC 3N 57 g teopicc M .
DDPC_3P| 5849 - PP IGC MPs N
DDPD_CTRLCLK| ™3 - DPIG D CIRL K s
DDPD_CTRLDATA[ "¢ @2 G D CTR DATA N
DDPD_AUXN| A4S Punp 05 T29SNKL AUXCH C N 8 34 83
DDPD_AUXP| AT43 @up 0P T20SNKL AXCH C P 8 34 83
DDPD_HPD| BH1 = DP_T29SNK1_HPD s aa
- =
DDPD_ONJ|_B&43 TP OPIGD MM .
DDPD_OP| 2845 - TP DPIGD MP0> s
DDPD_1N| BF44 - TP OPIGD ML s
DDPD_1P| BE44 - PP IGD MPl N
DDPD_2N| 5742 - TP P IGD M2 s
DDPD_2P| BE42 - 1P DPIGD MP2> s
DDPD_3N| 2242 -y TP DP1GD MN3> N
DDPD_3P| 5%2 ; TP OP 1G D MP<3> s
PR T e
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®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

PCH DM / FDI / GRAPHI CS

19 OF 109
17 OF 86

8

2

WWW . AlISaler.Com




72 71 62 61 57 54 52 51 50 49
26723 23726 18'17 18713 87 5 _PP3V3 SO
48°46°22°41740°37 36 33 29 37

85 77 75 74 73

18 __PCH PCl_GNT3 L

R2010 10K 3

PCl_INTA L

NV - q
- -
ROLL o NN T T o gy ]
T T ) -
R2012 K AN o e L DS
T T ) -
R2013 10K AAAA PCl_INTD L - ‘350
T T 7] -
RR016 106 inpp 2 At o o
T T R . - =
R2017 10Kk i AAN 2 T29 A MV EN L
T T ) >~
RR018 106 i AN o reco L o
T T ) -
18 PCH PCl_GNT1 L D47
-
18 PCH PCl_GNT2 L - E42
-
18 _PCH PCI_GNT3 L - F46
-
RR030 106 inpN 2 oo Lnre L o
o TS - o
Re03L 10k 1A 2 o2 [Ty—ADLP Perm prERAL DT
o T | - oz
T20 nou INT L
-
Ao s
o 12c inT L _
R2015 10K [Bac>,
' >
= VW e s _NcPa PME L K10
40 36 33 30 26 @ PLT _RESET L - CBO
81 26 @ LPC CLK33M SMC R H49
26 @ LPC CLK33M LPCPLUS R H43
-
P Poi_alkssm aurz a8
-
s _\c Pa_clkaamaurs a2
-
26 @ PCH CLK33M PCl OUT " H40
80 74 6 @ LVDS | G A DATA N<O> AMBO
80 74 6 @ LVDS | G A DATA N<1> AI\M7O
80 74 6 @ LVDS | G A DATA N<2> AK47O
80 8 @ NC LVDS | G A DATAN<3> o AJ4BO
80 74 6 @ LVDS | G A DATA P<0> - ANAT7
80 74 6 @ LVDS | G A DATA P<1> AMAO
80 74 6 @ LVDS | G A DATA P<2> . AK49
50 s T} LVDS 1G A DATAPS> b ~a
80 74 @ LVDS 1 G A CLK N . AK390
80 74 @ LVDS 1G A CLK P P AK40
s LS 16 B DATANEO> s
o
NC LVDS 1G B DATANCI>
» @ - 3
8 @ NC LVDS | G B _DATAN<2> AF4BO
by ‘Aras,
NC LVDS 1G B DATANSS>
° I} - s
A3
NC LVDS 1G B DATAP<0=
oo -
8 @ NC LVDS | G B DATAP<1> AHA9
by Ara7
NC LVDS 1G B DATAP<2> "
= -
NC LVDS 1G B DATAP<3>
» @ -
EOBS@ TP _LVDS | G B CLKN . AF4OO
EOBS@ TP _LVDS 1G B CLKP AF39
PCH _LVDS | BG AF37
-
5 _NC_PCH LVDS VBG AF36
R2050
PLACE_NEAR=U1800. AF37: 2. 54mm AEA
2.37K 8
o AE4T
e
2 = 77 8 (OO} LCD BKLT PWM P45
77 5 (OT—LCD BT En b 347
— 74 8 @ LCD | G PWR_EN . M5
s _NC LvDS 16 CTRL ak v a5
6 NC LVDS | G CTRL _DATA P39
74 8 6 @ LVDS DDC CLK T40
74 8 6 @ LVDS DDC_DATA K47

18 __PCH PCl_GNT2 L

18 __PCH PCl GNT1 L

NOSTUFF 53t
R2053

R2052" o
10K o
" s

NOSTUFF
R2054
10K

|||—

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

REQL*/ GPI 060
REQ*/ GPI G52
REQ3*/ GPI CB4

GNT1*/ GPl 61
GNT2*/ GPI C63
GNT3*/ GPI 65

Pl RQE*/ GPI @2
Pl RQF*/ GPI OB
Pl RQG*/ GPI O4
Pl RQH*/ GPI OB

LVDSA_DATAO*
LVDSA_DATAL*
LVDSA_DATA2*
LVDSA_DATA3*

LVDSA_DATAO
LVDSA_DATAL
LVDSA_DATA2
LVDSA_DATA3

LVDSA_CLK*
LVDSA_CLK

LVDSB_DATAO*
LVDSB_DATAL*
LVDSB_DATA2*
LVDSB_DATA3*

LVDSB_DATAOQ
LVDSB_DATAL
LVDSB_DATA2
LVDSB_DATA3

LVDSB_CLK*
LVDSB_CLK

LVD_I BG
LVD_VBG

LVD_VREFH
LVD_VREFL

L_BKLTCTL
L_BKLTEN
L_VDD_EN
L_CTRL_CLK
L_CTRL_DATA
L_DDC_CLK
L_DDC_DATA

PCl

LVDS

UsB

USBPON_Z?__ gy USB HUBL UP N Ty 2 w0
USBPOPL 20 gy USB HUE1 WP P CED 2 w0 UsB HUB 1
USBPIN_Z°__ gy NC USB IN
USBPLPL 52 gy NC USB 1P Unused
USBP2N_2° gy Nousson
USBP2PL2%° gy NC USB 2P Unused
USBP3N % gy Ncussan
USBP3PL2E__ gy NC USB 3P Unused
USBPAN_Z2°__ gy NC UsB 4N nused
USBPAPL 2" gy NC USB 4P
USBPSN_2° gy NousssN
USBP5P|_A28 — NC USB 5P Unused
UsBP6N_ =2 B 6N
USBPEPL "2 gty NC USB 6P Unused
USBPTN "2° gy Nouss 7y
USBP7PL " gy NC USB 7P tnused
USBPEN 20 gy UsBHER BN pyaew
USBPBPLEY gy USB HUB2 UP P Er 24 50 USB HUB 2
USBPON_0__ gy USB_CAVERA N CED =
USBPOPL 50 gy UsomEmAP gy ww carera
USBPION S0 gy Ncussion s <
USBPLOPL 220 gy N UsB 10P tnused 5,758 34 2 30 31 52 33 48 50
USBP11 L32 NC USB 11N PP3V3_SUS 7 16 17 19 20 22 46 71 72 73
K32 Unused
veerLA . *R2061 Re0es 'Ro068  PUs TO SO I NSTEAD?
UsBP12N_2 NC USB 12N 10K
o e nused o v S|t o
USBP12P| 52 gy INC USB 12P use o o ?UZKON -
o,
USBP13N_Z2__ gy NC USB 13N 2 .
USBP13P| 232 NC Uss 13P R R2062" R2064 w
- oy 3 .
USBRBI AS*|o=2 §0_PCH USB Rel AS 2w 2w e R2069
10K
USBRBI Ag{ B33 w o, P %
"
o,
OC0*/ GPI OB9| A1 - AP PVR EN s
OC1*/ GPI 040[ 20 - USB HUB SOFT RESET L 23 24
OC2*/ GPl 041 o7 : SDOCNN_STATE _RST L 23
Oc3*/ &GPl O42 il = ENET_PWR_EN 23
OCA*/ GPIOABL 110 gy o o1 ot3 oo L 2
OC5*/ GPI Cof 22 o= SDCONN_STATE_CHANGE 23 33
006*/ GPI OLo| > = PCH GPI 010 006 L 23
OC7*/ GPI O14] <4 - PCH GPI Q4 OC7 L 23

R2070
22.6

" PLACE_NEAR=U1800. B33: 2. 54nm

SYNC _VASTER=K91 M.B

" PCH PCl / FLASHCACHE/ USB

SYNC _DATE=06/10/201d
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23 19 [T SMC | G THROTTLE L ® i
40 19 8 E FWPLUG DET L A42
JTAG | SP_TCK GVUX_| NT ey H36
3423108 10 -
s1_s0 49 ag 48 4% 4%
42 10 _CQDD PWR EN L 19 18 17 16 12 8 7 5 PP3V3 SO a6 45 19 SMC_RUNTIME SCI_L E38
40 37 |25 3380 97"%6732"22 5o
npERGaFES
NC_GPI 08 (1Pl c1o
19 _GVUX_ | NT
=)
R2190 19 _PCH GPIOI2 =
100K
5% NC_GPI O1! (1Pl =
fraes
N 1 1 0z 62 23 AU | P TCH EN w
R2111 R2112 R2113
20K 10k 10k 47 5,
Ve Le e o 42 19 (OOT}—C00 PYR EN L - s
w0z, 2015 2015 -
(PU necessary?) 19 _PCH GPl Q4 E8
45 19 16 E SMC SCl_L E16
30 23 (OOT} I SOLATE CPU MEM L < )
36 19 _T29 SWRESET L K1
K4
(NC-ed per Intel chklist) NC_GPI &85
73 23 10 _PCH GPI 086 SATA2GP
19 18 17 16 7 PP3V3 SUS
72 71 a6 22 20 v
76 74 73 72 3023198 JTAG ISP TcK -
20 2227%071;78 % pPava ss feau, <=
86756 4630 26 e
” 34 19 8 E JTAG | SP_TDO v.
101" 192" 193" 194"
R219 R219. R2193 R219: 34 10 8 _JTAG I SP_TDI e
(: 10k 10k 100K 10k
120w 120w 120w 120w 73 19 _WOL EN T8
w w w w
2 2 2 2 23 19 _PCH GPI 046 K12
40 19 _FWPWR EN Py vi3
o=
P il 2 19 V3
(PU necessary?) 37 33 23 19 _ENET_LOWPWR
SPI_ ROM USE_M.B 6 19 47 56
PCH_GPI (24 19 56 47 19 0B SPI ROM USE_M.B — D6
SMC sal L 16 19 45 o0
10 _PCH GPI 088 TAGHM
(PUs necessary?)
19 _PCH GPl 069 TACHS Ba1
19 _PCH GPI O70 TACH6 o
19 _PCH GPI O71 TACH7 A40
A4
5747
&1 18 peavs T20 Ad4
28 35 3% a5
18 17fhg’35%8 7% PP3V3 SO
53%%2%26 %9
40 37 36 33 -
#BREE =
85 77 = AS
A6
1 1 1 1 B3
R2160 R2184 R2185 R2186
10K 10K 10K 10K B47
y2ow 2w 2w 2w BoL
w w w w Boto
w01, w01, w01, w01,
BEL
BE49
B
BF49
JTAG | SP_TDO 8 19 34
FW PLUG DET L 8 19 40 B&8
FW PVWR_EN 19 40 b
SMC I G THROTTLE L 19 23 BT
BJ4
BI44
BJ45
BJ46
WoL_EN PP3V3_SUS BJS
73 19 46 22 20 19 18 17 16 T
BEn
BJ6
<2
1 1 a8
R2114° R2115
10K 10K DL
y2ow 20w D49
" e E1
201 12
E49
PCH_GPI 046 19 23 F1
= F49
714 3 2
&7 5352 ) AHB
33 31035 537 38
26 2422 20 18 opave so AKLL
28°17 36
33 36 27 AHLO
ney
85 AKLO
1 1 1 1
R2175 R2174 R2173 R2172
A 10k 10k 10k 10k w7
" " " " _|:
2015 201 2015 2015
PCH_GPI 068_TACHA 19
PCH_GPI 069_TAGHS 19
PCH GPI 070 TACHS 19
PCH_GPI O71_TACHT 19

BMBUSY*/ GPI Q0
TACH1/ GPI OL
TACH2/ GPI C6
TACH3/ GPI O7
GPI C8

LAN_PHY_PWR_CTRL/ GPI OL2

GPI 015

SATA4GP/ GPI O16
TACHO/ GPI O17
SCLOCK/ GPI 22

GPl 24/ MEM_LED
GPl Q27

GPI (28

STP_PCI */ GPI B4
GPI (B85

SATA2GP/ GPI CB6
SATA3GP/ GPI GB7
SLOAD/ GPI C38
SDATAQUTO/ GPI C39
PCl ECLKRQ6*/ GPI 045
PCl ECLKRQ7*/ GPI 046
SDATAQUT1/ GPl 048
SATASGP/ GPI 049
GPI 67

TACH4/ GPI 068
TACH5/ GPI 089
TACH6/ GPI O70
TACH7/ GPI O71

U1800
COUGAR- POl NT
MBI LE
FCBGA
(6 OF 10)

oM T

M SC

CLKQUT_PCI E6

NC PCIE_CLK100M PEGN

CLKQUT_PCI E6P|

CLKQUT_PCI E7

NC PCI E_CLK10OM PEGP.

NC PCIE_CLKI0OM PE7N

CLKOUT_PCI E7P|

A20GATE|

NC PCI E_CLK10OM PE7P.

t 4

PCH_A20GATE

CPU

PECI

RCI N*

AUL6

PS5

506

PCH RCIN L

cPy_PECI

PCH_PECI 1 2 10 45 78
— e——————— AN —

o

AY11

L2 |

PCH_PROCPVIRGD

R2140

CPU_PVRGD

THRMTRI P*

°
&

VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF

TS_VsSs1
TS_VSSs2
TS_VSS3
TS_VsSs4

VSSADAC

RSVD

NCTF

TP1

TP10
TP11
TP12
TP13
TP14
TP15
TP16
TP17
TP18
TP19
TP20
TP21
TP22
TP24
TP25
TP26
TP27
TP28
TP29
TP30
TP31
TP32
TP33
TP34
TP35
TP36

NC_1

I NI T3_3v*

TP38
TP37
TP39
TP40

AY10

e
2 NC
e
R NC
HESNC
HESINC
HEZNC
HEZNC
FES5NC
e
25 NC
Rk Ve
RaxA\e
5 Ne
25Ne
25 Ne
25 Ne
=8 Ne
=R Ne
R\e
23 NC
= Ne
= NC
X NC
FSENC
e
HESINC
FES2NC
HESZENC
HESZNC
H2NC
22 Ne
e Ne
AY30

—XNC

P37

—xNC

0
T VIV
o

402

WOF

ooy 0 23 78

1 2
O_‘_W/\AA/WJK

35,\[: ALL RSVD TP

NC-ed per | NTEL approval

PM THRMIRLP LT 10 78

IS

3

PCH I NIT3V3 L

M THMRIP L R Ty

23 22 2

48_49 50 51 52 54 57 61 62 71
678 12 16 17 18 19 30 22 23
26'27 29 33 36 37 40 41 42 46
73 73 7a 75 77 85

19 __PCH INIT3V3 L

NOSTUFF
R2130

7 845

3 22 20 1818 17

46°42°417 407377 36 33
85 77 75 74 13 72

36 35 34 26 19 16 7 PP3V3 T29

This has internal pull up and should not pulled |ow.

THI'S SIGNAL IS | NTENDED FOR FI RMARE HUB AND VE ARE NOT USING I T.

o nesTURE
R2196 R2197
10K % 10K
" "
w01, w01,
T29 SWRESET L 19 36
SMC_RUNTIME SCI_L 19 45 46
R2199
10K
e
w0z ,
ITAG ISP TDI 8 19 34
PCH GPI 86 SATA2GP. 19 23
ENET_LOW PVR 19 23 33 37
.| mosTURE
R2198 R2110
10K 10K
" "
w01, 201,

SYNC _VASTER=K91 M.B

SYNC _DATE=06/18/201d
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VCCACLK pin left as NC per DG

30 26 24 23 22 20 19 17 8.7

NCSZ2|VCCACLK

857762472 92"86%¢ fo

VCCAPLLDM 2 pin left as NC per DG

23 22 20 17 16.14.12.10. 9 7 & .

70768745 40 3

23 22 20 17 16_14 12 10 9 7 ¢ PP1VOS SO
73770768 45 40 36

PCH out put ,
PPVOUT_G3_PCH DCPRTC

PP3V3 S5 T16 lvecpswa_3
TP_PPVOUT_PCH DCPSUSBYR V12 |pCPSUSBYP
22 PP3V3_SO_PCH VCC3 3 CLK F T3 lVeC3_3_4_CLK

PP1VO5_S0

NCSZ22|VCCAPLLDM 2

AL29 |veCl O 12_PLLCLK

for decoupling only

AL24 left as NC per DG

NCS24|DCPsUs_0_CLK
AAL9|\OCASW 3_CLK
VCCASW 4_CLK
AR24 |\VOCASW 5_CLK
AN26_|\JOCASW 6_CLK
AR27_I\VCCASW 7_CLK
AR29_|\OCASW 8_CLK
\VCCASW 9_CLK
AC26_|\OCASW 10_CLK
A7 IVCCASW 11_CLK
A9 IVCCASW 12_CLK
\VCCASW 13_CLK
AD29 |\/CCASW 14_CLK
VCCASW 15_CLK
ver [\OCASW 16_CLK
ve3 [\VVOCASW 17_CLK
ve4 [\VVCCASW 18_CLK
V26 [\VOCASW 19_CLK
V2o [\VCCASW 20_CLK
V81 [\VOCASW 21_CLK
V83 [\VCCASW 22_CLK

N6 IDCPRTC

M N_NEGC W DTH=0. 2 M N_LINE W OTH=0. 2
MOLTAGE=3. 3V

2210 7126 22 20 17 14 7 6 PPLVB SO ¥49_|\VCCVRM 0_CLK
0. 1UF
20% 20 _PP1VO5_SO_PCH VCCADPLLA BD47 |\VCCADPLLA
2
S 20 _PP1V05 SO PCH VCCADPLLE BF47 |VCCADPLLB
23 22 20 17 16,14 12 19 9 7 ¢ __PPIV0S SO AF17 IVCCl O_13_CLK
= 70 68 45 40 36 - -
PLACE_NEAR=U1800. N16: 2. 54nm 23 22 20 17 16 14,12 10 9 7 6 _EPLVO AF33 |\CCDI FFCLKN_O
70768745740 36 T55nA Max, 5mA Idie =y FECLKN 1
A4 I\VCCDI FFCLKN_2
PLACE_NEAR=U1800. V16: 2. 54mm 23 22 20 17 16_14 12 10 9 7 6 _PP1VO5 SO AS3 lvocssc
| %3'%0'80"45°40 S
PPVOUT SO PCH DCPSST V16 |DCPSST

M N_LINE W DTH=0. 2
C2222
0. 1UF
20%
10V
CeRM
02

M N_NEGC W DTH=0. 2

2322 20 17 16 14 12 10 9 7 &
70768 45 40 36’

26 17 16 7 PRVIC GaH .

[Cr =
NCYE|DCPSUS_1_CLK
NC&2|DCPSUS_2_CLK

NC-ed per DG

u1800

COUGAR- PO NT

NUBI LE

CM

CLK/ M SC

PP1VOS SO 238 |V_PROC_I O

A22 I\VCCRTC

PLACE_NEAR=U1800. A22: 2. 54mm

RTC| CPY

t C2232 * C2233
—— 0.1UF 0. 1UF
— 10% 10%
oV 16V
2 X5R CERM 2 X5R CERM

PLACE_NEAR=U1800. A22: 2. 54mm
L PLACE_NEAR=U1800. A22: 2. 54mm
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V5REF|_P34 PPSV SO PCH VSREF 22
rj\9cl,csus3 3.5 _GPI g0 PP3VS_SUS 7 16 17 18 10 20 22 46 71 72 73
VCCSUS3_3_6_GPI g 122
VCCSUS3_3_7_GPI P20
VCCSUS3_3_8_GPI g P22
9 VCC3_3_2_GPl g A6 PP3V3 SO R R R R R 23 22 20 17 16 14 12 10,0 7 PP1VO5 SO AA23 [\VCCCORE u1800
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LA nEA-ui00. 550 2. 58 vy - PN D T = XDP CPU TDI e
1K - m
I > S~ 7 25 10 gomXDP_CPU_TCK 100 - :g 00 :z - s XDP_CPU_TNS [ 10 2 78 PP1y05_SUS i
L . O O XDP_PRESENT# 1= = = = = = = =|aFp = = == - - - - = = = = = a
oa o o PLACENENT NOTE:
PM PCH SYS PVROK 910 c2500 ° : 2501 ' oo T e " '
26 17 (OOT} 5% 1/\/\/\/2 116w 0. 1uF —— 517S0774 JE I PCH XDP CONN N " Yop Yop '
i w RS ! R2550"| 11 Re551" Re2552" '
o T ) 21%-. 2;% st !
X R I 10w S e esna, 2 s
H\EAREIes, 522, S il PLACE_NEAR-11800. K5: 2. 54MM '
w0 _XDP_PCH TDO- - - - - - - - | ,
2516 _XDP_PCH _TDI .
216 _XDP_PCH _TNS '
2210 _XDP_PCH TCK ' '
e T .
PCH M NI XDP o '
, R2556" !
46 30 26 24 22 20 19170 7 5 _PP3V3_S5 51 '
v .
R TICAL ! e, |
xoP_con ' N .
J2550 . -+ .
DF40C- 60DS- 0. 4V 1
F- ST- SM HF XDP f !
o o 2. s o Mrnl o S . ,
PCH GPI 046 o, s NC TP_XDP_PCH OBSFN_A<Q> casen g0 s 4 casen o « XDP_PCH_| SOLATE_CPU MEM L v A N 2 aew | ATE. M L 1920 '
* D e AVAAVE NC TP_XDP_PCH_OBSFN_A<1> caseN a1 s s casen oo SMC | G THROTTLE L am LA ' PLAGEMENT NOTE '
b . - orre LA A0, v10: 2. 5480 . M .
PLACE_ NEARCLS00. K20: 2. S4WM R2580 | XDP PCH GPl 046 CRSOATA AL s 10 CRSDATA D s XDP_FW CLKREQ L s A A 2 v1ew  FW CLKREQ L am s it
20 10 oy USB_HUB SOFT RESET L s in A 2 giisw « XDP_PCH USB_HUB SOFT_RST L _gysara 11 12 chsnata_ca « XDP_AP_CLKREQ L e
) 13 14 R2577 PLACE_NEAR=ULBO0. M: 2. S4MM
0

XDP
R2586

s XDP_PCH SDCONN_STATE_RST

L cnspara o

DP_AUXCH | SOL

AP_CILKREQ L

PLACE_NEAR=12550. 39: 2. 54MM

73 a5 20 y—ALL_SYS PWRGD

XDP
R2584

s XDP_PCH S5_PWRGD

| TPCL K/ HOOKA.

@193337
NC TP_XDP_PCH HOOK4

PLACE_NEAR=U4900. D10: 2. 54MM

45 23 17 (OO} PM _PWRBTN_ L

1K
5% 1 2 116w
v F V V V70

s XDP_PCH PWRBTN L

BIELIRIIR R SR AR 2 AR 1R S !

bl e BLIRE IS0 1

OO(5000OOOOOOOOOOOOOOOOOOOOOOOO
[oNeNeNeNoNoNoNoNoNoNoNoNoNoNoNeNeNeNoNoNoNoNeNoNoNoNoNoNoNe]

i I NC TP_XDP_PCH HOOK5
255 Ve cos se - - e
o . _NC TP_XDPPCH HOOK2 o 4 4 P XDPPCH PLTRST_L am =
T AVAVAY S NC _TP_XDPPCH_HOOK3 - a7 1 P XDP_DBRESET_L oD 1025 26 78
49 50 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on P. 28
61 77 62 48 42 91 20 27 23 16 SMBUS_PCH_DATA o 51 52 ™ XDP_PCH T am e s
o177 62 a8 42 51 20 27 23 10 [y SVBUS_PCH CLK o 53 54 — TP_XDP_PCH TRST_L
Taa el 56 o XDP_PCH_TDI oo i
2 10 @ XDP_PCH TCK 1o 57 56 e XDP_PCH TMS o i 2
59 80 XDP_PRESENT#
xop xop
20| 51750774 b

TS S

1K series R on PCH Support P. 28

PR chsoara 2 o s 1 2 on am e
. > SDCONN_STATE RST_L s 1z A 2 sview « XDP_PCH_ENET PVR EN cesoaTa z L cosoara 2 SATARDRVR EN am
e e
o « NC TP_XDP_PCH OBSFN_B<0> casen g0 2 22 casen NC TP_XDP_PCH OBSEN D<0> ,
PLACE SR80, C18: 2 SakM R2587 NC TP_XDP_PCH OBSFN B<1> cmsen a1 25 24 cmseN on NC TP_XDP_PCH OBSFN D<1> ,
10 - ENET_PVWR_EN v 1 2 1sow 2 o
L o 1 PCH GPI O43_OC4_L caspaTa s 27 28 caspaTa_mo PCH_GPI (B6_SATA2GP s
LA NEAE00. 16 2. San0 Ro5B1 s XDP_PCH SDCONN_DET_L casnaTA 1 29 50 R JTAG | SP_TCK am s 1o % xop
5 - RN LA A0, 2 2. 54800
s e SLOONN STAIE CHANGE e 1 PCH GPI O10_OC6_L . s 3,. J——— s XDP_PCH AUD_| PHS SW TCH EN s n a2 wiew  AUD_| PHS SW TCH EN
1 > PCH _GPI OL4_OC7 L J—— s % cespaza_m ENET_LOW PWR i o

I 10 62

SYNC_NMASTER=ANNE _K90!
PRI T e

SYNC _DATE=06/ 22/ 201d

CPU & PCH XDP

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS
- - BYPASS=U2600, 5. 801,00 2. ) HUB1_ALLREM HUB1_NONREML_O, HUBL_NONREMD_O
BYPASS—U260 .23 HUB1_1NONREM HUB1_NONREML_0, HUB1_NONREND_1
BYP, 1
2602 1| 2603 : 26111 26121 ASS2600,15: 24m JF— HLBL_NNREM_L, HUBI_NONREND._0
0. 1UF 0. 1UF
HUB1_3NONREM HUB1_NONREML_1, HUBL_NONREMD_1
X7 G XTR. G
402 402 HUB2_ALLREM HUB2 _NONREML_0, HUB2_NONREMD_0
HUB2_1NONREM HUB2_NONREML_0, HUBZ_NONREMD_1
_ - HUB2_2NONREM HUB2_NONREML_1, HUBZ_NONREMD_O
D BYPASS=U2600, 25:8MBe0g_29: - 2mm
HUB2_3NONREM HUB2_NONREML_1, HUB2_NONREMD_1
BYPASS=| < - - - - —
ASS=U26005 90288 2600. 10: : 2m
1 1 1 1 PPUSB_HUBL CRFI LT
2607 2608 2609 2610 Pose L O, NON_REML NONREMD  DESCR PTI ON
0.1UF 0.1UF N_NECK_W DTH=0. 2MV
1% 1% vo:rAri‘i 8v 1 2617 1 2618 0 0 Al'l ports are renovable
2 2
TR o TR o PPUSB HUB1 PLLFI LT i By 1UF 0 1 Port 1 is non renovable
olvlzlalg] & & TR ) 1% 1 0 Port 1 and 2 are non renovabl e
2
1 C2615 1 C2616 o cERM o 1 1 Port 1, 2, and 3 are non renovabl e
CRI TI CAL ~om— - - —— 0. 1UF 1UF
Y2600 i T, i
L O 2 g 2
24. 000} 6QPEN 16PF % J o5 = , iy BOM TABLE
T 2
CRI Tl CAL yr CRI Tl CAL SYM VER 1 & v PART# QTY| DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON
5x3. 2X0. 4-SM u2600
e C2619 ¢ 1 C2620 525138 = 33850720 | 2 | swec usszs1a 12600, U2650 CRITI CAL USBHUB_2514
18PF R2630 18PF UsSB2513
% LM B R21%35 FN 33ssos24 | 2 | swec usezsias 12600, L2650 CRITHCAL USBHUB_2514B
R 2 —\V\V\——9 == L 2 USB HUB1 TEST 11 oM T | 1 USB T29A N
HUBL_NONREML_1 HUBL_NONREMD_1 402 5% 402 TEST USBDM_DN1/ PRT_DI S_| > <D ° T29 33850923 | 2 | swec usxesise 12600, U2650 CRITI CAL USBHUB_2513B
. . 116w J_ % 26 USBDP_DN1/ PRT_DI S_P1 USB T29A P o w0
R2601 R2603 ML v 16w 20 USB HUB RESET L 26 RESET* . _Dis.|
10K 10K = 02 = = Mos” USBDM DN2/ PRT_DI S_ne|_3 USB IR N ”
5% CRITI CAL USB HUB1 XTAL1 33 | XTALI N CLKI N USBDP DN/ PRT DI S ol 4 USB IR P D © IR Recei ver
iL’fﬁ“ el USB HUB1 XTAL2 32 | xTALOUT - == D
02 , , 402 6
USBDM_DN3/ PRT_DI S_M3 USB EXTB N s 50
USB HUB1 NONREMD 28 A _DI'S | Vea:m3 B
SUSP_I ND/ LOCAL_PVR/ NON_REND |\ 0 0o o™y o gl 7 USE_BXTB P e Ext er na
22 N
B HUB1 NONREI NON
USB_HUI ML SDA/ SMBDATA/ NON_REML ndL8 USB EXTC N e Ext |
24 9 ernal
HUBL_NONREML 0 HUBL_NONREND_0 USB HUB1_CFG SELO SCL/ SMBCLK/ CFG_SELO NG USB_EXTC P @ ¢ w
R2602* ‘R2604 B _HUBL CFG SEL1 25 | HS I ND/ CFG_SEL1 PRTPWRL/ BC_ENL*| 12 TP USB HUB1 PRTPWRL
10K 10K PRTPWR2/ BC_EN2*| 16 NC USB HUB1 PRTPWR2
C 116w Tiew N PRTPWR3/ BC_EN3*| 18 NC USB HUB1 PRTPWR3 PP3V3 S3 80758 18 24 35 30 31 32 33 48
ik, o2 '1?()2‘(607 NG 20 NC USB HUB1 PRTPWRA
ew |pu  OCSI*p18 TP usB HUBL ocsi X
AL pu  OCs2+B17 NG USB HUB1 OCS? 2620
+ \pu  OSC3*hl9  UusB EXTB OC L am » § N
nc[ 21 NC USB HUBL oCcs4 :
IPU sty Loz 4833 32 a1 30 26,24 39 0.7 PPV S3
RBI AS| 35 USB HUB1 RBIAS R0640
20K
VBUS DET| 27 USB HUBL VBUS DET 46 30 26 23,22 20 19 17 5 7 5 PP3V3 S5 H
30 CRI TI CAL v
BYPASS=U2650. 5: : 5nm USBDM_UP)| USB HUB1 UP N D 18 'R2600 uiew
a1 3026 24 18 8 7 5 PP3V3 oS3 YPASS=UP65Q. 23: - 2nm useDP_UP| 31 USB HUBL UP P GO w0 Q12K 402 1R2641
75%52%85%84%80 %655 %2 1%
BYPASS=U2650. 34: : 2rmm| THRM PAD View 10K
— M
BYP; . 15: : Zrm : NOSTUFF
c2652 c2653 1| 2661 2662 1[FYPASSTU2450 ~ 2 %02 Rag42 NPl e
4. 7UF —— 0.1UF ——  0.1UF 0. 10F K 2402
20% —— 0% —— 0% —T— I —L— 100PF
B oV oV 5
Son 2 xR cERM 2 xR CERM 2 xR aw 2 £ ot S Sov
o0 02 02 Cer B HUB RESET
402 9 USB HUB RES < USB HUB RESET L
L o
= 3
BYPASS= .23, =
ASS=U2650. 2305 RE8L 12650, 10: : 2 e %%ggm %G = @640
BYPASS=U264 P3VgS3 EN RC 2\G|} 9 sor- 363 < 2N7002DW X- G
— y g SOT- 363
BBR552W850. 5: - 2min .
C2657 * C2658 C2659 * C2660 * PPUSB_HUB2 CRFI LT X "
—4 P P P M N_LINE_W DTH=0. 4MMI C2640
4.7UF 0. 1UF 0. 1UF 0. 1UF M N-KLNE\Y BTFED. ot
A o AN i VOLTAGE=1. 8V 1 i
2 2 2 2 2668 16%
R XTR: CERM XTR: CERM XTR: CERM PPUSB HUB2 PLLFI LT By
B 605 05 05 05 DUSE HUBs PLLPLL i 1UF e R
0|S]5]|Q(&]8] 3| F| NEDESMRTH- 2M 2 3ok 2 Jen
e 1 C2665 1 C2666 o cERM ey f
CRITI CAL = ~omr— R - 0. 1UF 1UF L
Y2650 i T, i T 1% =
o o 2 g 2
24. 000M GOPPM 16PF % 5 os s Ds%&_?ao
T 2
CRI Tl CAL 1yr CRI Tl CAL SYMVER 1 e 2 15 [TH) USB HUB SOFT RESET L 2 [
669 5x3. 2X0. 4-SM 670 U2650 N
1
—4 BAT54XV2T1
18PF R2680 18PF USB2513B
a3 M E"é“v Ragess o
2 1 2 > 2
B2 NOEM_1 B2 NOFEND_1 R b—/\/s\/% \A— corw 1 > USB HUB2 TEST 11 | TEST OM T USBDM DN1/ PRT_DI S_ML ; USB BT N ED° ™ g etoot h
B BT P
R2651°| |'R2653 R il sfew . USB HUB RESET L 26| ReseT USBDP_DN1/ PRT_DI S_P1 us & s 5w
10K 10K = 02 = = o USBDM DN2/ PRT_DI S_Mp| 3 USB TPAD N 53 50
% % CRITI CAL USB HUB2 XTAL1 33 | XTALI N CLKI N ooh D! T D S Pal 4 0SB TPAD P D Tr ackpad/ Keyboar d
st st USB_HUB2 XTAL2 32 | xTALOUT - - D =2
02, , 402 6
USBDM _DN3/ PRT_DI S_M3 USB_EXTA N 43 80
USB HUB2 NONREMD 28 L DS i3 Ex LA
SUSP_I NDY LOCAL_PWR/ NON_REMD USBDP_DNG/ PRT_DI S_P3 7 USB_EXTA P s 50 ternal
22 D
USB_HUB2 NONREML SDA/ SMBDATA/ NON_REML Nd 8 PU USB HUB2 PRT4 N .
USB HUB2 CEG SELO 24 Nd_9__PU USB HUB2 PRT4 P == SD Card/ Express Card
HUB2_NONREML_O HUB2_NONREMD_O SCL/ SMBCLK/ CFG_SELO Ve 3
R2652" 'R2654 USB HUB2 CFG SEL1 25 | Hs_I ND/ CFG_SEL1 PRTPWRL/ BC ENL*| 12 TP USB HUB2 PRTPWRL
10K 10K PRTPWR2/ BC_EN2*| 16 NC USB HUB2 PRTPWR2
1100 ew N PRTPWR3/ BC_EN3*| 18 NC USB HUB2 PRTPWR3 PP3V3 S3 80758 18 24 3g 30 31 32 33 48
"ice , o2 ¥K657 NG 20 NC USB HUB2 PRTPVRA
Tiew \pu  OcSI*pl3 TP USB HUB2 ocsi X
it Py OCs2rBl7 NG USB HUB2 oCs? R2670
) = 1Py O8C3* ;? LSE EXTA CC L Yany B3 § % w ISYNC VASTER=K91 M.B SYNC_DATE=06/ 08/ 2010
MM@ 8 ME-LF
I PU 102
= 2
REIAS| 35 USB HUB2. RBIAS USB HUBS
VBUS_DET| 27 USB HUB2 VBUS DET 2
CRITI CAL Appl e Inc.
USBDM UP| 30 USB HUB2 UP N ao ¢ o ['R2650 ®
usBDP_up| 31 USB HUB2 UP P D o 12K
THRM_PAD ew NOTI CE OF PROPRI ETARY PROPERTY:
— %2 THE | V\FOT\’NA | ON CO\ITAI NED I—EI{I NIS THE
N 2 PROPRI PROPERTY, OF APPLE CQVPUTER. | NC
™ THE PCBESSCR AGREES TO Tl—E FCL OW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 26 OF 109
|1 NOT TO REPRODUCE CR COPY I T
— 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 24 O: 86
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80 16

80 16

80 16

80 16

80 16

80 16

80 16

UNUSED cl ock termi nations for FCI M MODE
PCH_CLK14P3M REFCLK
POIE OLKI00M PCH N
PCIE OLKI0OM PCH P
PCH_CLKL0OM SATA N
PCH_CLK100M SATA P
PCH_OLK96M DOT_N
PCH_CLK9GM DOT_P.
1 1 1 1 1 1
R2757 R2751 R2752 R2753 R2754 R2755
10K 10K 10K 10K 10K 10K
% % % 59 5% 59
/16w /16w /16w /16w /16w /16w
M- LF M- LF M- LF M- LF M- LF M- LF
, 402 , 402 , 402 , 402 , 402 , 402

'R2756
10K

5%
1/ 16W

, 402

Ismc VASTER=K91_M.B

SYNC_DATE=06/ 21/ 201

O ock (CK505)

d} Appl e I nc.
®

THE
Pl
THE
|
N
i
v

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY PROPERTY OF APPLE COVPUTER, | NC.
POSESSOR AGREES TO THE FOLLOW NG

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

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

Ii
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8 7 6

5

IV ALL RIGHTS

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

RESERVED

System RTC Power Source & 32kHz / 25MHz C ock Gener at or Pl at f or m Reset Connecti ons
Unbuf f er ed
— LPCPLUS RESET L
64 63 53 a5 47 a5 45 43 7 o _PP3VA2 G3H R238381 oo ¢ 2 47 o
i n- . - PLT RESET L 1 2 LPCPLUS RESET L
Coi n F}el I: VBAT (300-ohm & 10uF RC) 40 36 33 30 26 18 [T R BASE e PASETE {OOD © 26 47 81
No Coin-Cell: 3.42V G3Hot (no RO 16w
VE- LF
o0 240 g g, -PPAVE S5 0z R2883
D Coin-Cel | & G3Hot : 3. 42V G3Hot p 1 2 SMC LRESET L oo
Coin-Cel| & No G3Hot: 3.3V S5 =,
No Coi n-Cel | : 3.3V S5 s
GreenC k 25Miz Pover - PP3V3 ENET No bypass necessary _ PLT RESET L 1o 26 50 35 56 40
Et hernet XTAL Power 7 s PP3V3 ENET
3
SB XTAL Power zz 2017 147 ;1 PP1V8 SO 0 o~ 3 RQ(?BB
T29 XTAL Power ss 3 19 16 7 PP3V3 T29 = g 5 VBAT and +V3. 3A are 1 2 AP_RESET L ooy 22
. . 5%
E\ Q > internally ORed to R2871 vsw
+ te VDD_RTC_OUT. 402
C2824 :| C28221 C2820% |:cC2802 g create VDD_RTC_ Lo CASS57D RESET L
a
o. 1};’;:_ o 1};56 _— By u2800 +V3. 3A shoul d be first e o =D
X5R Con 2 xR Crn 2 SLG3NB148V avail abl e ~3. 3V power e
0201 0201 T%FN to reduce VBAT draw. 402 R2889
CRI Tl CAL AR 2 XDPPCH PLTRST L
2
11 [vDDiO 25M A 32KHZ Al 12 SYSCLK_CLK32K RTC 60 N oD
= 6 | vDDI O 25M B HECY
805 14 | yppi o 25MC  25Mz Al 9 SYSOLK_CLK25M SB 16 8 a0z
L2PF R2805 25MHz_B| 8 Y K25M ENET 37 81
: — PLT RESET L 18 26 30 33 36 40
2 || o SYSCLK CLK25M X2 X2 25MHz_C 15 SYSCLK_CLK25M T29 3 81 Sorios R 15 R3803 oD
5‘,!“ X1 PPVRTC G3H 716 17 20
1
(SI"R\;A NG ~ CRI Tl CAL VDD_RTC_OUT| - For SB RTC Power R2893
G0z
° ;@:’ Y2805 G THRM A QN2 BKLT PLT RST L oD
NC; 25. 000MHZ- 12PF- 30PPM o PD 1 C2810 N
C2806 SM 3. 2X2. 5MM ~ S | -_ }é{f 1/16W
12PF e Vaos"
CERM
| ¢ SrsaKaresm #02 — PLT RESET L O 0 26 50 35 35 40
506 NOTE: 30 PPMcrystal required —
C = Series Ris R4283
Tor < R T {7 PP3V3 SO
W R Y Buf f er ed
74LVC1Q07
SCr0
4 2338 PLT RST BUFE L
ENET_MEDI A SENSE | SOLATI ON Cl RCU T e T
PLACE_NEAR=U1800. N32: 5mm 'R2880
R2810° 2880 * ¢ 100K — PLT RST BUF L o
ar ENET_MEDI A SENSE 1 2" _ENET MEDI A SENSE RDI V. 16 0.1F —— % cw — 10 23 26
402 ME-LF 1/ 16W a2 Z%ELF VTT vol tage divider on CPU page
4 202
CRI TI CAL .
. 50 48 33 32 31 30 24 16707 §7_PPX SSMBN37FEARS RQSIJE)E 1
Et her net WAKE# | sol ati on @s10|1> -
sorse3 | Kh
0 A
PP3V3 ENET 67257778 Je¥st L
. L
R2830 =
Q2830 10K SENSE EN L
ssr\/BKlsiI:w,- L 5% R2827
- PLACE_NEAR=U1800. H49: 5. 1 22
SOD- VESM HE 2 02 e o2 a2 20 20 2 PPLVS SO o1 10 [rEy—LPC CLK33M SMC R - m 2 LPC CLK33M SMC o s o
22 17 6 qoOm—PCLE WAKE L S RT [0 ool Ener wake L — ENET WAKE L am s = L
B 3 " WAKE_BASE=TRUE — M5 R2826
]—n—, PLACE_NEAR=UL800. H43: 5. 1mm 22
1 T LPC CLK33M LPCPLUS R - 1 2 LPC CLK33M LPCPLUS ooy 5 47 8
16w
VE-LF
402
€ R2829
EAR- 22
. EMM pCL OUT PLACE_Ni ULB00. HAO: 2. 54MM 5. Jmm PCH CLK33M PCL LN Qo 5%
5%
1/ 16W
VE-LF
402
NO STUFF
PCH SO PWRGD R2863
0
' >
5%
85_76_74 73 72 66 56 46 PP3V3 S5 1/ 16W
%9 4
s SIS £ BP0 S5 i PCH Reset Button
2328728418715 741815019 &
367279190187 061350 %] 6
HEE R 112 61 57 54 52 5150 49 48 PP3V3 SO
R850" 1 2850 V3 S5 LABBBEARR Aol Pl &
1K 0. 1UF
s it 1 C2860 'R2895
116w 2 0 1UF
WELE 402 200 10K
2 2 o XDP 1/ 16w
UF
= o R2896 .42
A ALL SYS PWRGD 1 > JeravHeLaos = 78 23 10 [EY—XOP DBRESET L AR 2 PM SYSRST L D 7 %
73 45 23 Scro. e . v - -
v U850 1 PM S0 PGOOD . MeravHCLo8 Rggoiz i,fjlf‘év ISYNC MASTER=LI NDA_K90I SYNC_DATE=07/08/ 201
| MVP_PX 2 4 YS PVROK R y PM PCH_SYS PWROK :
o —CPU oD | u2gso s L 2 oD 7 = 402 oMT Chi pset Support
S 5% PLACE_NEAR=U1800. L22: 5. 54mm 1
e R2897
e B e : . B
1 0 % o Appl e Inc.
= 5% VE-LF ®
= et 2402
: NOTI CE OF Pl Rl ETARY PROPERTY:
R2860 2" S| LK_PART=SYS RESET RoP
; - Al e i L g
45 36 _SMC_DELAYED PWRGD 1 2 PM PCH PWROK oo 17 2 THE POSESSOR AGREES TO THE FOLLOW NG
50 I VAKE_BASE=TRUE | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 28 OF 109
1/16W — PM PCH PWROK @ 7 2 = 11 NOT TO REPRODUCE OR COPY I T
VE-LF =
402
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Page Notes DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)
72 67 30 20 7 6 PPLV5_S3
Pover al i ases required by this page:
- =PP1VS_S0_NEM A
- =PPIVS_S3_NEM A 1 C2913 C2916 1 C2917 1 C2918 C2920 1 C2921 1 C2923
5 5o e 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF
- =PPOV7S_SO_MEMVTT_A 20% 20% 20% 20% 20%
1oV 1oV 1oV 1oV 1oV 1oV 1oV
- =PPSPD_SO_MEMLA (2.5 - 3.3V) 2 & B 2 & 2 & B 2 & 2 &
402 402 402 402 402 402 402
Signal aliases required by this page: 1 2900
- =12C_So0 MWA_saL —— 10UF
20%
- =12¢ sco1 M SDA 6.3v
2 X5R
603 —
D BOM opt i ons provi ded by this page: 31 o PPOV75 S3 MEM VREFDQ A
(o) l
= * C2930 * C2931
—)— 2.2u0F —— o.1UF
‘L LSVREFDD  VSSH2
2lo Vss XA oL2 =MEM A DQ<4> o =
7 1 [T MEM A CKE<0> 73 O CKED K CRET G 74 MEM A CKE<1> Yany EERY ez =MEM A_DQ<0> S o b p DB 6 =MEM A DQ<5> o @
= | 5 VDD VDDl 78 28 By =MEM A DO<1> ‘1o DL Vssp-2
77 78 9 * 10 MEM A DOS_N<O!
NCx-——o NC J2900 Al50 MEM A A<15> Yany EERY — o Vss 32900 DQS0* o - > D 128 7
7 1 I NEM A _BA<2> 79 0o BA2 ERT-THB Aldg 80 NEM A A<14> Yan EEY [mavS GND. o DVD DQGDC NEM A DQS_P<0> Ya:im SR
81 piy 82 13 vss  FRUTE yss 14
o VDD €] VDD o o) © o
79 11 [TRy—MEM A Aci2> 83 o AL2/ BC* 8 Allg 84 MEM A A<11> amu 26 (B ) =MEM A DO<2> 15 o b X9 DB 16 =MEM A DQ<6> @ =
79 11 [TRy—MEMA Aco> 35 | 5 A9 é AT 28 MEM A A<7> a7 28 By MEM A DO3> 17 | 5 DB § o} DQ7 o} 18 =MEM A DQ<7> o
o~ 19 20
87 o VDD E VDDC 88 o Vss - VSSC
79 11 [Ty MEMA Acs> o | 5A8 o] A6 20 MEM A A<6> am 28 (R =MEM A DOB> 21| 5 DB § g D2 22 =MEM A DO<12> Ve 3
7 11 [N MEM A A<5> 91 0 A5 a g Mo 92 MEM A A<4> Yan S0 ez =MEM A_DQ<9> 23 o D@ E g DQ13 24 =MEM A DQ<13> O 2
93 VDD ) DDy 9 25 VSs »< Vss 26
95 o = 96 - 27 o * y 0 o 28 oD
7 1 [T NEM A A<3> o A3 A2C NEM A _A<2> Yany EERY 28 B> =MEM A DQS N<1> o DQSL E - DML, Yan|
70 11 [TRy—MEM A Ac<1> 7 1oAL A0 28 MEM A_A<O> amg e e 20 By =MEM A DOS P> 2 1 5 bQst RESET* {20 NVEM RESET L () 29 30
99 100 31 vss vss 32
o VDD VDDC o) o
79 11 [CR)—MEMA CLK P<0> 20t L 5 CKo CKlo] 102 MEM A QLK P<1> Yany EERD 28 Ry =MEM A DO<10> 3 1 5 DALO DL 32 =MEM A DQ<14> Vea:im X
70 11 [T MEM A CLK N<O> 103 0o CKO* CK1* 104 MEM A CLK N<1> am 28 B =MEM A DQ<11> 35 o DQL1 DQ15C 36 =MEM A DQ<15> Ve:im X
‘ 105 106 37 Vss Vss 38
o VDD VDDC o) o
7 1 IR NEM A _A<10> 107 0o A10/ AP BAlG 108 NEM A BA<1> am 28 B =MEM A DQ<16> 39 o DQL6 DQQDC 40 =MEM A _DQ<20> Ve:m %l
7 1 IR NEM A _BA<O> 109 o BAO RAS* o 110 NEM A RAS L Yany EERY 28 B =MEM A DQ<17> 41 o DQL7 DQQlC 42 =MEM A DQ<21> D =
w | 5 vop VDD o112 4|3 vss vss ol 44
79 11 E MEM A VEE L 113 0o W\E* So* o 114 MEM A CS L<0> m 11 79 ZEE =MEM A DQS N<2> 45 o DQs2* DMZC 46 G\ND @
79 11 [IR)—MEMACAS L 115 | o CAS* QDT0 o 2¢ NVEM A_QDT<0> am i 7 20 By =MEM A DOS Po2> 27 | 5 DQs2 VSS of 28
17 | 5 VDD VDD | 118 41 5 vss DQR25 | 50 —MEM A DO<22> oo =
70 11 [T MEM A A<13> 119 o A13 (_‘,DTlC 120 MEM A QDT<1> Yany EERD 25 LB =MEM A DQ<18> 51 o DQL8 D@3C 52 =MEM A DQ<23> Ve S
79 11 E MEM A CS L<1> 121 0o S1* mo_ 13)%|\K: ZEE =MEM A DQ<19> 53 o) DQL9 VSSC 54
123 | 5 VDD VDD | 124 515 vss DR8o | %6 =NEM A DO<28> ao
NCyEE+ o TEST VREFCAQ| 126 20 By =MEM A DO<24> 57 1 o D4 DRI} 58 —MEM A DO<20> &
127 o Vss VECPS 128 20 By =MEM A DO<25> 59 o b@s Vss o 60
25 CBD> =MEM A DQ<32> 129 o DB2 DRB6 o 130 =MEM A DQ<36> & = 61 o Vss DQS3* 62 =MEM A DQS N<3> Ve:m X
28 (B y—MEM A DO<33> 131 | 5 DQB3 DQB7 o132 MEM A DQ<37> D 28 7 m—ae :: o DvB D3 :‘6‘ =MEM A DOS P<3> D =
133 134 Vss VSs
o VSss VSS o o) o
(e =NEM A DQS N<4> 135 0o DQs4* DM‘C 136 a\D a Bla:n =MEM A DQ<26> 67 o) DQR6 DQ;DC 68 =MEM A _DQ<30> D 2
26 By ZMEM A DOS Pet> 137 | 5 DQs4 VSS o] 138 20 By =MEM A DO27> 1o be7 DBl =MEM A DQ<31> Ve S
290 | 5 vss DB8 | 140 =MEM A DQ<38> o = 1o Vvss VSS ol 2
25@ =MEM A _DQ<34> 141 0o D®B4 Dqggc 142 =MEM A DQ<39> @ 28 REY.
28 By =MEM A DO<35> 14 | 5 D@5 VSS o 142
225 1o Vss D44 o 126 =MEM A DQ<44> o 516-0229
25@ =MEM A _DQ<40> 147 0o D40 DQ‘SC 148 =MEM A DQ<45> @ 28
2B =MEM A DQ<41> 19 1 5 DAL VSS o 130
191 | 5 vsSs DQS5* o | 152 ZMEM A DS NeS> & =
D 153 o DV DQG5C 154 =MEM A DQS _P<5> @ 28 e =
155 | 5 Vvss VSS o f 156
B 20 By ZMEM A DQcaz> 157 | o DQ42 DQ46 o | 158 =MEM A DQ<a6> a>
26 Py =MEM A DOcug> 159 | 5 DQ43 DQ47 o160 =MEM A DQ<47> o
11 | 5 vss VSS o162
26 (B =MEM A DOcas> 163 | o D48 DB2 | 164 =MEM A DQ<52> &
e =MEM A _DQ<49> 165 o DQ49 DQ53C 166 =MEM A _DQ<53> D 28
167 | 5 vss VSS o 168
26 By =MEM A D05 N6 169 | o DQS6* DV G| 170 @0 am
26 (B y—=MEM A OGS <G> 17t | 5 DQS6 VSS o1 172
18 1o Vss DB4 o 172 =MEM A DQ<54> o
25@ =MEM A _DQ<50> 175 0o DQBO D®SC 176 =MEM A _DQ<553> @ 28 PPOV75_S3 NEM VREFCA A 31
28 (R y—=MEM A DO<51> 177 | 5 DQBL VSS o 178
179 o VSs DQB0 o, 180 =MEM A DQ<60> a>
28, =MEM A DO<56> 181 | 5 D6 DQB1 | 182 SVEM A DO<61> D 2 1 2935
= Qe w9 ocs? ves o] e
185 Lo Vss DQB7* o288 SMEM A DOS N<7> o . e
oD 187 o bW DQS7 188 =MEM A DOS P<7> 2 0218
E 189 O VSS VSSC 190 E
28 (B y—MEM A DO<58> 01 | ) DQE8 DQ62 o292 =MEM A DQ<62> o _L
28 B> =MEM A DQ<59> 193 0o DQB9 DQ53C 194 =MEM A DQ<63> D = =
195 | 5 vss VSS o 19
197 * 198
—— MEM A _SA<0> o SAO0 EVENT [} NMEM EVENT L oD 20 45 . .
“$7716°%2°8 7% pP3V3 so 199 | 5 VDDSPD SDAQ] 2% MBUS PCH DATA (B 10 22 20 31 42 48 62 77 81 Factory" (top) slot
87 832 &9 25 29 13 a8 201 202
85 77 75 74 MEM A SA<1> o SAL SCLo SMBUS _PCH CLK I 16 23 29 31 42 48 62 77 81
203 O V V C 204 PPOV75_SO_DDRVTT 7 29 30 67
© 2040 'R2940 'R2941 I
A 10k 10k
—— 2.20F 1 1
b View Viow 516-0229 (1:5,:950 _L (1:5,:951 _L(ELZJQSZ 1 (1:5,:953 ISYNC VASTER=MASTER SYNC_DATE=MASTEH
2 o WELE WELE SPD ADDR=0XAO( VIR) / OXAL( RD) 10% 10% 10% 10% T————
o P P 10V 1oV 10V 10V
2 2 2 2 2 2
i) ) ) ) DDR3 SO-DI MM Connector A
d} Appl e I nc.
= (5]
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CPU CHANNEL A DQS O -> DIMM A DQS 0O

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

|||—

|||—

|||—

|||—

|||—

|||—

|||—

NOTE:

MAKE_BASE=TRUE

79 26 27 11 MEM A DOS N<O> — MEM A DCS N<O> 1127 28 79 79 20 25 11 MEM B DOS N<O> — MEMB DOS N<O>
79 28 27 11 MEM A DQS P<0> VAKE_BASESTROE — NMEM A DOS P<0> 11 27 26 79 79 20 28 11 MEM B_DQS_P<0> VAKE_BASESTRE — MEM B DOS P<0>
VARE_ BASE=TRUE = an VARE_ BASE=TRUE D
7011 MEM A DO<7> — =MEM A DO<3> s 1 . uvEMB DO7> — -MEM B DO<3>
70 11 MEM A DO<6> VR BeETRE — =MEM A DO<6> o = 7011 MEM B DOQ<6> VRKE BASETTROE =MEM B DQ<2>
70 11 MEM A DO<5> Ve BASETTRE — =MEM A DO<1> 2 79 11 MEM B DO<5> VAKE BASETTRE B DO<0>
79 11 MEM A DQ<4> VAKE BASETTRUE — =MEM A DO<5> 27 70 11 MEM B DQ<4> VAKE BASETTRUE B DO<4>
79 11 MEM A DO<3> NAKE BASETTRUE — =MEM A DO<2> 2 70 11 MEM B_DO<3> VAKE BASETTRUE B_DO<7>
79 11 MEM A DO<2> VAKE BASETTRE — =MEM A DQ<7> 27 79 11 MEM B DO<2> VAKE_BASETTRE B DQ<6>
7911 MEM A DO<1> VAKE BASETTRUE — =MEM A DO<0> z 7011 MEM B DO<1> VAKE BASETTRUE B DO<5>
79 11 MEM A DO<0> VRKE_BASETTRUE — =MEM A DO<4> 2 75 11 MEM B DO<0> e B DO<1>
VAKE_BASE=TRUE = VAKE_BASE=TRUE
CPU CHANNEL A DQS 1 -> DIMM A DQS 1 CPU CHANNEL B DQs 1 -> DI
70 11 MEM A DQS N<1> — =MEM A DQS N<1> . 7 11 MEM B DQS N<1> B DOS N<1>
70 11 MEM A DQS P<1> MAKE_BASESTRUE — =MEM A DGS P<i> - 70 11 MEM B DQS P<1> MAKE_BASESTRUE B DQS P<1>
VARE_ BASE=TRUE ) VARE_ BASE=TRUE
7011 MEM A DO<15> — -MEM A DO<11> . 1 . vEMB Docas> B DO<15>
70 11 MEM A DO<14> VRKE BASETTRUE — =MEM A DO<10> 2 = o1 MEM B DO<14> VAKE BASETTRUE B_DO<14>
79 11 MEM A DO<13> NAKE_BASETTRUE — =MEM A DOx12> o 79 11 MEM B DO<13> VAKE_BASETTRUE B DO<13>
7011 MEM A DO<12> VAKE BASETTROE — =MEM A DO<9> 27 7o 11 MEM B DQ<12> VAKE BASETTRUE B DO<8>
7011 MEM A DO<11> VRKE BASETTRUE — =MEM A DO<I15> 2 7011 MEM B DO<11> VAKE BASETTRUE B_DO<11>
79 11 MEM A DO<10> NAKE BASETRUE — =MEM A DOx14> - 79 11 MEM B DO<10> VAKE_BASETTRUE B DO<10>
79 11 MEM A DO<9> VRRE BASETTRE — =MEM A DO<13> - 70 11 MEM B DO<9> NAKE BASETTRUE B DO<12>
79 11 MEM A DO<8> VARE BASETTRE — =MEM A DO<8> - 79 11 MEM B DO<8> VAKE_BASETTRUE B DO<9>
VAKE_BASE=TRUE = VAKE_BASETRUE
CPU CHANNEL A DQS 2 -> DIMM A DQS 2 CPU CHANNEL B DQs 2 -> DI
70 11 MEM A DQS N<2> — =MEM A DQS N<2> . 70 11 MEM B DQS N<2> B DOS N<2>
79011 MEM A DOS P<2> VAKE BASETTRUE — =MEM A DOS P<2> 2 7011 MEM B DOS P<2> VAKE BASETTRUE B DOS P<2>
VARE_ BASE=TRUE ) VARE_ BASE=TRUE
70 11 MEM A DQ<23> — =MEM A DO<23> . 1 . MEMB DO23> B DO<23>
79 11 MEM A DO<22> VAKE_BASETTRUE — =MEM A DO<22> 2 = 70 1 MEM B_DO<22> VAKE_BASETTRUE B DO<18>
70 11 MEM A DQ<21> VAKE_BASETTRE — =MEM A DO<21> 27 70 11 MEM B DQ<21> VAKE_BASERTRE B DO<16>
79 11 MEM A DO<20> VRRE BASETTRE — =MEM A DO<20> o 70 11 MEM B DO<20> VAKE BASETTRUE B DO<17>
79 11 MEM A DO<19> VRRE BASETTRE — =MEM A DOX18> 2 79 11 MEM B DO<19> NAKE BASETTRUE B DO<22>
79 11 MEM A DO<18> VARE BASETTRE — =MEM A DOx19> 2 79 11 MEM B DO<18> VAKE_BASETTRUE B DO<19>
7011 MEM A DO<17> VAKE BASETTRUE — =MEM A DO<16> 27 7011 MEM B DQ<17> VAKE BASETTRUE B DO<21>
79 11 MEM A DO<16> NAKE BASETTRUE — =MEM A DOX17> - 79 11 MEM B DO<16> VAKE_BASETTRUE B DO<20>
VAKE_BASETRUE = VAKE_BASE=TRUE
CPU CHANNEL A DQS 3 -> DIMM A DQS 3 CPU CHANNEL B DQs 3 -> DI
70 11 MEM A DQB N<3> — =MEM A DOS N<3> - 7011 MEM B DOS N<3> B DOS N<3>
79 11 MEM A DOS P<3> VRKE BASETTRUE — =MEM A DOS_P<3> 2 7911 MEM B DOS P<3> VRKE BASETTRUE B_DOS_P<3>
VAKE_BASE=TRUE = an VAKE_BASETRUE
79 11 MEM A DQ<31> — =MEM A DO<26> 27 70 11 MEM B DO<31> B DO<26>
70 11 MEM A DO<30> NAKE BASETTRUE — =MEM A DO<24> 2 70 11 MEM B_DO<30> VAKE BASETTRUE B_DO<30>
79 11 MEM A DO<29> VRRE BASETTRE — =MEM A DOx28> 2 79 11 MEM B DO<29> VAKE_BASETTRUE B DO<28>
79 11 MEM A DO<28> VRRE BASETTRE — =MEM A DO<25> o 70 11 MEM B DO<28> VAKE BASETTRUE B DO<29>
70 11 MEM A DQ<27> NVAKE_BASETTRE — =MEM A DQ<31> 27 70 11 MEM B DQ<27> VAKE_BASETTRE B DQ<27>
79 11 MEM A DO<26> NAKE BASETTRUE — =MEM A DQ<27> o 79 11 MEM B DO<26> VAKE BASETTRUE B DO<31>
70 11 MEM A DO<25> NAKE BASETTRUE — =MEM A DO<30> 2 70 11 MEM B DO<25> VAKE_BASETTRUE B DO<25>
79 11 MEM A DQ<24> VRKE BASETTRUE — =MEM A DO<29> 2 70 11 MEM B DOQ<24> VAKE BASETTRUE B DO<24>
VAKE_BASE=TRUE = VAKE_BASETRUE
CPU CHANNEL A DQS 4 -> DIMV A DQS 4 CPU CHANNEL B DQS 4 -> DI
70 11 MEM A DQS N<4> — =MEM A DQS N<4> . 70 11 MEM B DQS N<4> B DOS N<4>
79 11 MEM A DQS_P<4> VAKE BASETTROE — =MEM A DOS P<4> 2 7911 MEM B DOS P<4> VAKE BASETTROE B_DOS P<4>
VAKE_BASETRUE = an VAKE_BASETRUE
75 11 MEM A DO<39> —  =MEM A DO<38> - 1 - . MEMB DO<30> B DO<38>
79 11 MEM A DO<38> VRRE BASETTRE — =MEM A DO<39> 2 = 01 MEM B DO<38> VAKE_BASETTRUE B DO<39>
79 28 27 11 MEM A DO<37> NRRE BASETTRE — MEM A DO<37> 1127 20 79 70 29 20 11 MEM B DO<37> VAKE_BASETTRUE MEM B DO<37>
70 11 MEM A DQ<36> VRRE BASETTRE — =MEM A DO<33> 2 70 11 MEM B DO<36> VAKE BASETTROE B DO<37>
79 11 MEM A DO<35> VARE BASETTRE — =MEM A DO<34> 2 79 11 MEM B DO<35> NAKE BASETRUE B DO<34>
79 11 MEM A DO<34> NAKE BASETTRUE — =MEM A DO<35> 2 79 11 MEM B DO<34> VAKE_BASETTRUE B DO<35>
79 11 MEM A DO<33> VRRE BASETTRE — =MEM A DO<32> - 7011 MEM B DO<33> NAKE BASETTRUE B DO<32>
79 11 MEM A DO<32> NAKE BASETRUE — =MEM A DO<36> 2 79 11 MEM B DO<32> VAKE_BASETTRUE B DO<36>
VARE_ BASE=TRUE = VARE_ BASE=TRUE
CPU CHANNEL A DQS 5 -> DIMM A DQS 5 CPU CHANNEL B DQs 5 -> DI
70 11 MEM A DQS N<5> — =MEM A DOS N<5> 27 70 11 MEM B DQS N<5> B DQS N<5>
79 11 MEM A DQS_P<5> VRKE BASETTRUE — =MEM A DOS_P<5> 27 79 11 MEM B DQS P<5> VAKE BASETTROE B_DQS_P<5>
VAKE_BASE=TRUE = an VAKE_BASETRUE
7011 MEM A DO<47> — =MEM A DOQ<46> s 1 . MEMB DOaT> B DO<43>
79 11 MEM A DO<46> NAKE BASETRUE — =MEM A DOx43> 2 = 701 MEM B DO<46> VAKE_BASETTRUE B DO<46>
79 11 MEM A DO<45> NRRE BASETTRE — =MEM A DQ<45> 2 79 11 MEM B DO<45> VAKE_BASETTRUE B DO<40>
7011 MEM A DO<44> VAKE BASETTROE — =MEM A DO<41> 2 70 11 MEM B DQ<44> VAKE BASETTRUE B DO<45>
79 11 MEM A DO<43> NAKE BASETTRUE — =MEM A DOx47> - 79 11 MEM B DO<43> VAKE_BASETTRUE B DO<47>
70 11 MEM A DQ<42> VAKE_BASETTRE — =MEM A DO<42> 27 70 11 MEM B DQ<42> VAKE_BASERTRE B DQ<42>
70 11 MEM A DO<41> VRKE BASETTRUE — =MEM A DO<40> 2 70 11 MEM B DO<41> VAKE BASETTRUE B_DO<41>
79 11 MEM A DO<40> NAKE BASETTRUE — =MEM A DOx44> - 79 11 MEM B DO<40> VAKE_BASETTRUE B DO<44>
VARE_ BASE=TRUE = VARE_ BASE=TRUE
CPU CHANNEL A DQS 6 -> DIMM A DQS 6 CPU CHANNEL B DQs 6 -> DI
70 11 MEM A DOB N<6> — =MEM A DOS N<6> - 70 11 MEM B DOS N<6> B DOS N<6>
76 11 MEM A DOS P<6> MAKE_BASESTRUE — =MEM A DQS P<6> . 76 11 MEM B DOS P<6> MAKE_BASESTRUE B DOS P<6>
VAKE_BASETRUE = oo VAKE_BASETRUE
0 11 MEM A DO<55> — -MEM A DO<51> . 1 . MEMB DO5S> B DO<54>
79 11 MEM A DO<54> NAKE BASETTRUE — =MEM A DO<54> 2 = 791 MEM B DO<54> VAKE_BASETTRUE B DO<55>
70 11 MEM A DO<53> NRRE BASETTRE — =MEM A DQ<49> P 79 11 MEM B DO<53> VAKE_BASESTRUE B DO<53>
79 11 MEM A DOQ<52> NAKE BASETTRUE — =MEM A DO<53> 2 70 11 MEM B DO<52> VAKE BASETTRUE B DO<49>
70 11 MEM A DO<51> NAKE BASETTROE — =MEM A DQ<50> 27 7911 MEM B DO<51> VAKE_BASETTRE B DOQ<51>
79 11 MEM A DO<50> VRRE BASETTRE — =MEM A DOx55> - 70 11 MEM B DO<50> VAKE_BASETTRUE B DO<50>
79 11 MEM A DO<49> NAKE BASETRUE — =MEM A DO<48> 2 79 11 MEM B DO<49> VAKE_BASETTRUE B DO<48>
79 11 MEM A DO<48> NAKE BASETTRUE — =MEM A DOx52> 2 79 11 MEM B DO<48> VAKE_BASETTRUE B DO<52>
VARE_ BASE=TRUE = VARE_ BASE=TRUE
CPU CHANNEL A DQS 7 -> DIMM A DQS 7 CPU CHANNEL B DQs 7 -> DI
79 11 MEM A DQS N<7> — =MEM A DQS N<7> . 70 11 MEM B DQS N<7> B DOS N<7>
70 11 MEM A DQS P<7> MAKE_BASESTRUE — =MEM A DQS P<7> . 76 11 MEM B DQS P<7> MAKE_BASESTRUE B DQS P<7>
VAKE_BASETRUE = oo VAKE_BASETRUE
L . MEMA DOc63> —  =MEM A DO<SE> - J_ 70 11 MEM B DO<63> B DO<56>
= 71 MEM A DO<62> VAKE_BASETTRE — =MEM A DQ<59> 27 = ;5 11 MEM B DO<62> MAKE_BASESTRUE B DO<59>
79 11 MEM A DO<61> NAKE_BASETRUE — =MEM A DO<60> o 7011 MEM B DO<61> VAKE_BASE-TRUE B DO<61>
79 11 MEM A_DO<60> NAKE BASETRUE — =MEM A DOX57> 2 79 11 MEM B_DO<60> VAKE_BASETTRUE B_DO<60>
70 11 MEM A DO<59> NAKE_BASETRUE — =MEM A DO<63> 2 70 11 MEM B DO<59> NAKE BASETTRUE B DO<63>
7011 MEM A DO<58> VAKE BASETTRUE — =MEM A DQx62> . 7o 11 MEM B DQ<58> VAKE BASETTROE B DO<58>
79 11 MEM A DO<57> VRKE BASETTRUE — =MEM A DO<61> 2 79 11 MEM B DO<57> VAKE BASETTRUE B_DO<57>
79 11 MEM A DQ<56> VRKE BASETTRUE — =MEM A DO<56> 27 79 11 MEM B DQ<56> VRKE BASETTRUE B DO<62>

MAKE_BASE=TRUE
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Page Notes DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)
72 67 30 27 7 6 PP1VS S3
Pover al i ases required by this page:
- =PP1vS_S0_MEM B
~PP1VS_S3_NEM B + C3114 + C3115 + C3116 + C3118 + C3119 + C3120 1 C3121 1 C3122 + C3123
0. 1UF 0. 1UF 0. 1UF 0. 1UF
- =PPOV75_SO_MEM VTT_B 20% 20% 20%
 —pespo_so_NEMS (2.5 - 3,59 2 &2 2 2 G 2 G 2 2 2
402 402 402 402 402 402 402
Signal aliases required by this page: 1 C3100 1 C3101
- =120 500 Me_sa ——100F —10UF
=12 sconmeson T, &% [, &
2 x5R 2 xR
603 603 e
D BOM opti ons provi ded by this page: 31 9 PPOV7S S3 MEM VREFDQ B ®
(o) J_
1 2
O VREFIQ VS50
REY 21lo Vvss > o Fou i =MEM B DQ<4> o
7o 1 [TR) NEM B_CKE<0> 73 O CREO CRET 5 74 NEM B _CKE<1> Veuu EERE a:m} =MEM B_DQ<0> 5 o DQO ORITICAL D@C 6 =MEM B_DQ<5> ao =
=15 VDD VDD ol 76 25 By MEM B DOs1> 7 { o DQL Vvssp-2
NCxZto NC A5 L T8 MEM B A<15> Ve EERE ° Lo Vss 33100 DQS0* o 1° MEM B DOS N<0> Ve:im SR
0 Dt e 21582 J3100 Al4pl kL T e 1o D DQs0.22 e @D
8115 VDD  FrRr-Bas VDDl %2 13| Jvss PR yss ] s
79 11 [Ty MEM B Actz> 8 lom2iBe 2R Allg] 8 NEM B Ac1i> am e 20y =MEM B COc2> 5 | 5 be = DB 10 -MEM B DQ<6> o
7 11 [Ty MEM B A<9> 85 o A9 E b A7C 86 NEM B A<7> Zans EERC] e =MEM B_DQ<3> 17 o DB E b DQ7C 18 =MEM B_DQ<7> Yea:im X
87 o) VDD ] ~ VDDC 88 19 o vss U.) - VSSC 20
70 11 [TR)—MEMB A<B> 39 15 A8 E - P8O0 MEM B A<6> am 28 By =MEM B DOB> 2| 5 DB ~  DQ2g | 22 =MEM B DO<12> >
79 11 (TR MEM B A<5> 91 o A5 Ao 92 MEM B A<4> Yan1 RERE Ela: i =MEM B_DQ<9> 23 o D® DQ13 24 =MEM B DQ<13> o
93 9 25 26
o VDD VoDg, o Vss VSSo
79 11 [TRy—MEMB A3> 5 |5 A3 A2l oe MEM B A<2> am e 20¢ By =MEM B DOS e 27 | 5 DQs1* DMLo-|2¢ feX=y M
70 11 [Ty MEMB Act> 7 | 5 AL AOO]—28 MEM B_A<O> Vean EERC 28 By MEM B OGS Pel> 29 | 5 DQs1 RESET* 5|30 MEM RESET L ) 27 %0
99 100 31 32
o VDD VDD o o Vss VSSo
79 11 [TR)—MEM B CLK P<0> 20t 1 5 CKo K1 ] 102 MEM B QLK P<1> Yeuu EERE 28 Py =MEM B DO<10> 3 1 5 DO DQL4 o 32 =MEM B DQ<14> Ve 3
79 11 (TR MEM B _CLK N<O> 103 o CKO* CK1* 104 MEM B CLK N<1> Vea EERC 2B =MEM B _DQ<11> 35 o DQL1 DQ150 36 =MEM B_DQ<15> o =
C 105 | 5 vop VDD o |108 37 1o vss Vss ol 38
7o 1 [T NEM B_A<10> 107 o A10/ AP BAlG 108 NEM B BA<1> Ve EERE 2B =MEM B_DQ<16> 39 o DQL6 DQQDC 40 =MEM B_DQ<20> o
79 11 TR MEM B BA<O> 109 O BAO RAS* 110 NMEM B RAS L Yan1 EERE 2B =MEM B DOQ<17> 4 o D7 DR1p 42 =MEM B DQ<21> o
w | 5 vop VDD o | 12 4] 3 vss vss o
7 11 [T MEM B VE L 113 o WE* So* fo 114 MEM B CS L<0> g e 2B =MEM B _DQS N<2> 45 o DQs2* DMZC 46 a\D Yan]
79 11 [TRy—MEMB CAS L 115 1 o CAS* QDT0 [ ¢ VEM B_ODT<0> Yan1 EERE 28 By SMEM B D05 Pez> 27 1 o DQs2 VSS ol28
117 118 49 50 -
o VbD VD o o Vss D@20 VEM B DO<22> s
79 11 (TR MEM B A<13> 119 o A13 CDTlC 120 MEM B QDT<1> Youu EERE £ =MEM B_DQ<18> 51 o DQL8 DQQ3C 52 =MEM B_DQ<23> o
79 11 [Ty MEMB CS Let> 121 1 5 si* NC o282 NC 20 By =MEM B DOc10> = | 5 DQL9 VSSol
123 124 55 56
25 o Veb Vo 126 57 o oy D@BC 58 . <D =
|\K:>% o TEST VREFCAQ, 28T/ =MVEM B_DQ<24> o b4 D29 =MEM B DQ<29> B 28
127 o Vss VsS o 128 2D =MEM B_DOQ<25> 59 o b5 VsS 60
20 By =MEM B DO<32> 129 | 5 DQB2 DQB6 | 130 =MEM B DQ<36> Vea:im 215 Vss DQB3* o2 DOS Ne3> o
79 28 1LCBTY. NEM B_DQ<37> 131 o) D®B3 DQ37C 132 =MEM B_DQ<37> D [ GND 63 o) DVB DQ53C 64 DS _P<3> D 2@
133 O VSS VSSC 134 65 O VSS VSSC 66
Ea:im =NEM B _DQS N<4> 135 o) DQs4* DM‘C 136 a\D Yan] e =MEM B_DQ<26> 67 o) DQR6 DQ;DC 68 =MEM B_DQ<30> B 28
25 B =MEM B _DQS P<4> 137 o DQs4 VSSC 138 2B =MEM B_DQ<27> 69 o) DQR7 Dqglc 70 =MEM B _DQ<31> Yea:im X
139 140 = 71 72
o Vss DQB8 MEM B DQ<38> D o Vss VSS o
28 B =MEM B_DQ<34> 141 o) D®B4 Dqggc 142 =MEM B_DQ<39> B 2 KEY.
28 (B —=MEM B DO<35> 14 | 5 D@5 VSS ol 1
5 1o Vss D44 | 126 =MEM B DQ<44> Yea:m X 516S0806
Ea:im =MEM B DQ<40> 147 o) D40 DQ;g,C 148 =MEM B_DQ<45> D =
20 By =MEM B DO<a1> 149 | 5 DQAL VSS g1 10
B 1o Vss DQB5* {222 =MEM B DOS N<5> D 2@
@0 153 DVB DQS5 154 =MEM B DQS P<5> 28 —_ =
B 20 By—=MEM & D2z 157 | w2 DU | 158 —MEM B DO<a6> &
28 =MEM B DQ<43> 159 D3 D47 160 =MEM B DQea7> 28
@ o ot D
20 By =MEM B DO<ag> 162 | D48 DQB2 | 264 =MEM B DQ<52> o =
28, =MEM B_DQ<49> 165 DQ49 DQB3 166 =MEM B_DQ<53> 28
== o oy D
26 By =MEM B DOS N6 109 | o DQS6* DV | 170 @o «m
26 (B y—=MEM B DOS Pe6> 17t | 5 Ds6 VsS g1 172
15 1o Vss DB4 o 174 =MEM B DQ<54> o =
e =MEM B_DQ<50> 175 o) DQB0 D®SC 176 =MEM B_DQ<55> B 2 o PPOV75_S3 MEM VREFCA B 31
28 (R y—=MEM B DO<51> 177 | 5 DQBL VSS ol 178
10 1o Vss DQB0 o180 =MEM B_DQ<60> oo =
23 CBD =MVEM B_DQ<56> 181 o D®6 DQB1 g 182 =MEM B DQ<61> o
28 (R —MEM B DOs57> 183 | 5 D57 vss g | 184 -
185 1 5 VssS DQB7* {288 =MEM B DQS Ne7> o =
an 187 DW7 DQs7 188 =MEM B DGS P<7> 28
o o o @
26 By =MEM B DOcss> 191 | 5 DQB8 DQB2 o192 =MEM B_DO<62> oo =
20, CBCy—=MEM B 0O<50> 193 | 5 DQB9 DQB3 | 19* “NEM B 0Q<63> ao =
105 | 5 vss VSS o |106
197 * 198
WS BHE MEM B SA<0> O SA0 EVENT* o MEM EVENT L o 27 4
25°37"%6"12"8 7 PPAVA SO 19 | ~ VDDSPD SDAG| 200 MBUS PCH DATA QB 1623 27 31 42 48 62 77 61 .
37 sofl33 27 26°23 22 20 19 " Expansi on" (botton) slot
72 71862 &1 57 5a 52 51 50 MEM B _SA<1> 201 o SAL sqc 202 SMBUS PCH CLK T 16 23 27 31 42 48 62 77 81
203 o) vTT VTTC 204 PPOV75_SO_DDRVIT 7 27 30 67
. 3140 | R8140 'R3141 25 1 5 MiG PIN MIG Pl No-—228
A J g 10K 10K 207 1 5 MIG PIN MIG PI N o2 C3150
T o, iow iow 299 | 5 MIG PIN MIG PI NoJ—22° TUF SYNC_MASTER=MASTER SYNC_DATE=MASTEH
2 oo Ve LE Ve LE 211 212 10% TTTLE
o oz e O MIG PIN MIG PIN o S 1oV
) DDR3 SO-DI MM Connector B
51650806 v v App| e | nc D
SPD ADDR=0XA4( WR) / OXAS( RD) ® '
NOTI CE OF PROPRI ETARY PROPERTY:
£ . THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
= = PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 31 OF 109
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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The circuit bel ow handl es CPU and V power

during SO->S3->S0 transitions,

as wel |

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

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavior
VWHEN HI G+ CPU 1.5V remains powered in S3, VIT follows SO rails,
VTT ensures clean CKE transition,

VWHEN LOW CPU 1.5V follows SO
P1V5CPU_EN =
MEMWTT_EN =
MEM RESET_L =

rails,

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

* PM SLP_S4_L
* PM_SLP_S3_L

of signals.
MEM RESET_L not i sol at ed.
MEM _RESET_L i sol at ed.

73 45 17 & [TRD PM SLP S4 L

CPUMVEM SO
'R3205
10K
59
1/ 16W
M- U
, 402
o P1V5CPU EN @ 72
50 48 33 32 31 26 24 38 07 ¢, PP3V3 S3 CPUMEM_SO
CPUMEM SO @205 |Bf
R3201° SOV e |k
A2 1
1/ 16w
o5, .[c% s n
P1V5CPU EN L
CPUMEM SO = cPUMEM SO
Q8200 | B 2B @205
SSMBN37FEAPE SSMBN37FEAPE
C sorses | KK > | Sorses
= t—
M- X
s[G” ST 1S © Gs
23 19 (TR | SOLATE CPU MEM L PM SLP S3 L 6 17 45 7
CPUMVEM SO
= 'R3210
10K
5%
1/ 16W
i
, 402
MEMVTT EN
59 57 46 44 43 42 32 30 7 6 _PP5V_S3 ¢ MEWTT EN  rymyes0 67
74263268%1 8o
CPUMVEM SO
CPUMEM SO CPUMEM SO @210 ,Bf
R3215* R3202* SSMBNSTFEAPE | |
100K 100K —
5% 5
1/ 16W 1/ 16W
M LE M LE N
402 , 402, 2[G Bin
MEMVTT EN L
CPUMVEM SO = CPUMEM SO
Tos® @200 |2f 2Py 8210
o SSMBN37FEAPE SSMBN37FEAPE
SSMBN37FEAPE sorses | KH > | Sorses
SOT563 bl 4 —
Y M- M-
B x® 2[G7 ST 1S © Gs
o o PLT RESET L
T3] o s PR
PP1V5 S3 6 7 27 29 67 72
M
CPUMZEfSO CPUMVEM SO CPUMVEM SO
®B215 : 1 3216
SSMBN37FEAPE R3216
20K ——0.1UF
ESET._| LS5V L ) sorses % R
[U] 1/16W 2 xR
iE Z%VZLF 402
% 10 (> CPU MEM RESET | {8 — CPU IMEM RESET L ol T8 Te MEM RESET L oy 20 20
= NAKE_BASE=TRUE < I~
CPUMEM S3
R3217
ARA
50
116w
it
w0z
Step SOLATE_CPU MEM L PLT_RESET_L PM SLP_S3_L| PMSLP_S4_L CPy_MEM RESET_L MEM RESET_L MEMVTT_ENJ P1V5CPU_EN
SO 0 1 1 1 1 1 CPU_MEM_RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 o o 1 1 1 1 3} 1
A s3 3 0 0 0 1 X 1 0 0
4 0 [0] 1 1 X 1 0] 1
5 0 1 1 1 0 (*) 1 1 1
t o 6 0 1 1 1 1 1 1 1
[S) 7 1 1 1 1 1 CPU_MEM_RESET_L 1 1
(*) CPU_MEM RESET_L asserts due to loss of PM MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_ CPU MEM L GPI Q.
NOTE: In the event of a S3->S5 transition | SOLATE CPU_ MEML will still be asserted on next S5->S0
transition. Rails will power-up as if from S3, but MEMRESET_L will not properly assert. Sof t war e
must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

1V5

46 26 24 23 22 20 19 17 8 7 6 PP3V3_S5

85 73 72 15 12 10 7 6 PPLV5 S3RSO

SO

" PGOOD!

85 76 74 73 72 66 56

f or

PM_MEM PWRGD pul | -up to CPU VTT rail

'R3222
10K
ew ORI TI CAL
ot
R3220* 21
27. 4K | [
1% -
st PM VEM PWRGD L 2|G
02 , 1H
3 CRITICAL
P1V5 SO DIV S p @220
&, DVB53DOUV
SOT- 563
B
R3221° NS
35 2K C3220 ¢
- 2K 0. 001UF ——
16w 20 ——
s R 2
2 02

MEMWTT d anp

CPU

is on CPU page

PM_MVEM PWRGD D 10 17 78

@220
DVB53DOWV
SOT- 563

Ensures CKE signals are held lowin S3

PP5V_S3

59 57 46 44 43_42 32 30 7

67 29 27 7

6
72°67 66 61 60

R3251"
100K
5%
118w
VL
a0t
CPUMEM_SO
@B250
C3251 *
SSM5N37FEAPE
sarses | Kby 0. 001UF —
H a2
e o2
s|G” St
67 30 5 (TN MEWTT EN

PPOV75 SO _DDRVITT

CPUMEM_SO

@250 |2

SSMEN37FEAPE
SOT56: |<’-

3

G*S
1

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

SYNC _DATE=06/ 22/ 201(

ISYNC MASTER=ANNE _K90!

CPU Menory S3 Suppor't

d} Appl e I nc.
®

i
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2

PP3V3 S3

50 48 33 32 30 26 24 18 8 7 &

73772 55 54

oM T
R3318
| SHORT |

NONE
NONE

NONE
402

81 77 62 48

81 77 62 48

oM T
R3319
| SHORT

VREFMRGN _SODI MVA_DQ

VREFMRGN
3303 * VREDMRSN
0. 1UF e & LJ§23g2
200 —— = unJrxEes
CERM 2

NOTE: Must
buffers at once

not enabl e

PPVITDDR S3

67 7

nmore than two SO DI MM mar gi ni ng

or VRef source may be overl oaded.

VREFMVRGN
R3303

10mA nax | oad

VREFMRGN DQ_SODI MVA BUF

200

PLACE_NEAR=J2900. 1: 2. 54nm

M N_NECK_W DTH=0. 2 nm
VOLTAGE=0. 75V

VREFMRGN _SODI MVB_DQ

VREFMRGN _SODI MVB CA

VREFMRGN MEMVREG FBVREF

NONE
NONE

NONE
402

81 77 62 48

81 77 62 48

MEMWVREG and FRAMEBUF share

a DAC out put,
both at the same tine!

VREFMRGN DQ SODI MVA_EN

cannot enabl e

VREFMRGN
'R3301
100K
5%
Uiew
oF
, o2

VREFMRGN DQ_SODI MVB_BUF

VREFMRGN DQ SODI MVB_EN

VREFMRGN CA SODI MVA EN

VREFMRGN CA SODI MVB_EN

VREFNVRGN _MEMVREG EN

VREFNMRGN FRAMEBUF EN

VREFMRGN CA SODI MVA BUF

133
19 PLACE_NEAR=R3303. 2: 1mm
1/ 16W
ME-LF
402
VREFVRGN
R3305
N 200 PLACE_NEAR=J3100. 1: 2. 54mm
19%
1/ 16W
ME-LF
402
PPOV75_S3 MEM VREFDQ B
VREFVRGN M N_LINE W DTFE0. 3 mm
M N_NECK_W DTH=0. 2 mm
R3306 VOLTAGE=0. 75V
133
1 2
1% PLACE_NEAR=R3305. 2: 1nm
1/ 16W
M- L
402

PLACE_NEAR=J2900. 126: 2. 54rm

PPOV75 S3 MEM VREFCA A

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

PP3V3 S3 VREFNMRGN DAC .
M N_RECK-W DTHEO, 5 VREFMRGN VREFMRGN
vorTasEs av C3300 * 1 C3301
2.2UF )l CRITI CAL
&3 2 2 &2 VREFNRGN
403- LF 905
o U3300
VDD
42 31 29 27 23 16 E_SNBUS PCH CLK ScL vecp  VOUTAL
SMBUS PCH DATA 7 NS 2
12 31 29 27 23 16T SDA S vaurl
EFY) g voutrd4
Addr =0x98( WR) / 0x99( RD) 1 N s
D NOTE:
3
PP3V3 S3 VREFMRGN CTRL
™M N_LLNE W GTFE0. 3
N_NECKCW BTH=0. 2
Valthcea sv e ™ e CRITI CAL
VREFMRGN
C3302 * 3
0. 1UF —— VCC
2006 ——
caam 2 u3301
402 PCA9557
() POLS % NC
2lA0 21
Addr =0x30( WR) / 0x31( RD) 41A1 P2l e
51A2 P3| 10
pa) 11
ps| 12
42 31 29 27 29 10 [TgH—SMBUS PCH CLK ilscL Pel 13
42 31 29 27 23 16 (@) SVBUS POH DATA 2|spa P74y NC
THRM RESET*1°
PAD D
N o

R3310 VOLTAGE=0. 75V
133
1% PLACE_NEAR=R3309. 2: 1mm
1/16W
M- LF
402

VREFMRGN

R3311

200 PLACE_NEAR=J3100.126: 2. 54mm

SYNC _DATE=06/01/201d

VREFMRGN
L 'R3307 PPOV75 S3 MEM VREFCA B .
100K VREFMRGN M N_LTNE_W DTFE0. 3 mm
2s [Ty PCAO557D RESET L sw R:,;§312 VelTaeee vsv 2 ™
RST* on 'platformreset’ so that system 2 402 VREFMRGN CA SODI MVB_BUF
wat chdog wi || disabl e margining. ﬂlj"/snw PLACE_NEAR=R3311. 2: 1nm
NOTE: Margining will be disabled across all = Vot
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF nargining circuit stuffed ’\I/?ZE;OBS
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON %WO“OK
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT %;EW VREFMRGN
2
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT R3%321K4
B 1 VREFVRGN MEMVREG BUFE LAANZ DDRREG FB s 04
= L8,y PLACE_NEAR=R7315. 2: 1rm
M- LF
402
Page Not es
- - - VREFMRGN VREFMRGN FRAVEBUE BUF
Power aliases required by this page: 'R3313
- =PP3V3_S3_VREFMRGN 100K
- =PPVTT_S3_DDR _BUF View
VE-LF
Signal aliases required by this page: 2 402
- =l 2C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA £
- =1 2C_PCA9557D_SCL
- =l 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Crcuitry. 100K
VREFMRGN_NOT - Bypasses VREF Mar gi ni ng ?7“16\/\/
Circuitry. 2%;
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) | TS
DAC Channel : A B c c D D FSB/ DDR3/ FRAVEBUF Vr ef Mar
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e I nc.
Nom 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 (+/- 180nV) 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) FHEPRN AN | PROPERIY GR-APFLE - COMPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +3.4mA - -3.4mA (- = sourced) +33uUA - -33uA (- = sourced) +6. 0mA - -5.0mA (- = sourced) | TO M NTAIN TH S DOCUVENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
H . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
DAC step size: 7.69nV / step @ output 8.59nV / step @ out put 1.51nV / step @ out put T e o

gi ni ng
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4

o T L3470
0. 6NH+/ - 0. 1NH 0. 85A PLACE 1EAR-33401 15:2.54mm
C3431
1 2 o1 PCE AP R2D PI_P 1H2 0 1E PCIE AP R2D C P Van B
NOSTUFF 201 NOSTUFF 1] 2 10% 16V X5R- CERV0201 PCIE AP R2D C N
"7 3470 3471 s | e SR
¥/- 0. 1PF ¥/- 0. 1PF C3430
5 25V 2 23Y =
2% 2% PLAGE_NEAR=13401. 17: 2. 54mm
201 201
= L3471 =
oM T 0. 6NH+/ - 0. 1NH- 0. 85A
1 2 81 PCIE AP R2D PI| N PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
201
NOSTUFF |1 C3472) nosTurr |t C3473 117S0002 4 RES, Oohm 0201 L3470, L3471, L3472, L3473
D 1T OPE 1T OPE
3/- 0. 1PF 3/~ 0. 1PF
2 25V 2 25V
DG DG
201 201
L3472
OM T 0. 6NH+/-0. 1NH 0. 85A
1 2 PCIE AP D2R P o 1 o 3V S3 W.AN FET
pcs‘ru:g 0201 I\CSTU:F:L PCILE AP D2R N @ 16 81
474 3475 MOSFET TPCP8102
0. 18 0. 18
R3g00 23 23 e -
AP_TEMP_SMB SDA R 1 SMBUS SMC 0 SO SDA X5 CERY XS CERM
. wrrew VV\ e aer CED © 45 40 51 o 0201 o201 . 2030 v @. o
R3401 = L3473 =
LOADI NG 0.727 A (EDP)
s AP TEMP SMB SCL R 1,\/8/\/2 SMBUS SMC 0 SO SCL s 45 40 1 00 oM T 0. 6NH+/-0. 1NH 0. 85A
5% 1/ 16W M- LF 402 1 m 5
R3402 NOSTOPF 0201 NCET!
UFF
0 3476 1 3477 L CRI TI CAL
WFI_EVENT L R 1 2 W FI_EVENT L
e AAVAYS o {oD < «© 0.1 0.1 @450
10% 10%
i i
xor cerRm 2 xor cerRm 2 TPCP8102
o201 o201 15550367 M W DTH=0. 4 mm 23V1K- SM
L L 727 MA PEAK L3404 M N_LI NE_W DTH=1 mm =
= = 606 MA NOM NAL MAX FERR- 120- OHM 3A ~ *_
81 6 PCIE AP R2D P 46 6 PP3V3_W.AN 32 PP3V3_W.AN_F
- 1Y Y 2 - - w PP3V3 S3
N_LI NE_W DTH=1 m 0603 = l
NNEGCW D0, 2 e
f
C o016 PCIE AP R2D N c3422 * c3421 * 1 BT e ez sam N c3451 * R3451
0. 1uF —— 0.F =—  —— 10F 0.033UF —— 10K
51650582 51,}: X 53‘ X X igz 450 igz wow
CRI Tl CAL 102 402 805 o 1o w02 R3450 2 402
33401 s POLE AP DR PIL P PLAGE_NEA-33401. 29: 2. 54mm N PIVAW AN SS L 33K oM WAN EN L
500913- 0302 o Al RPORT 1 b o
. 116w
F-ST-5M 13401 1 yisn
816 PCIE AP D2R PI_N 90- CHWV 100MA SR 402
32~ 31 DLP11S 402-1
O SRS
J__ I 2 OCl 4 s PCIE CLK100OM AP P am s o
- Ao o - ss ¢ PCIE_CLK100M AP_CONN P —_—
- ool - o3 POE CLKIOOM AP COWN N (YY Y\ : POE CLKIOOM AP N am e
bl 8l & ol PLAGE_NEAR=13401. 11 2. 54mm
h 10 9
= 0 O vy o=
0 O o=
14 13 BL UETer i i
e © s Supervi sor & CLKFREG # | Sol ati on
P 0 O 7 o=
00 *>- Delay = 60 ms +/ - 20%
200 STho USB BT P emyo om0 Y
22
W0 T
21T° Tos G 1 USB BT N pmys2i a0
0 O
28 27 PP3V3 S3 BT F
212 © s TN TN WBTHEo S L3406 PP3V3_W.AN_F PP3V3_S3
00 M N_NECK_W DTH=0. 2 mm N a 6 7.8 18 24 26 30 31 32 33 48
3432 8o7sf 872 %8
o 010 2 1 PP3V3 S3 7.8 18 24 26 30 31 32 33 48
34 ) 33 2600 EERR. 120- CHVE 1. 5A So'sa 38 72 73 —
l 1% 2 0409 LF ) R3453 'R3454 o5
B L 0z PLACE_NEAR=13401. 27: 2. 54rm 100K 232K 1 C3440
= = . 2w u3440 —/— 0. 1uF
20%
= i L SLGAAPO16V G
- 2 CEf
P3VBWANVMON 402
6 AP_RESET_CONN_L
4 AP_RESET_L
<) ¢
AP_PWR_EN
ame
6 AP_CLKREQ Q L B @ 16 23
AP_CLKREQ L
PClE WAKE L @ 6 17 26
'R3455
51850815 100K
CRI TI CAL et

J3402
8190, 3506- K281

s PPSV_S3 ALSCAMERA F

50 54 55 72 73
Sore 33 43 22l

30’31 32 33 18

M N_LINE_W DTH=0. 5 nm

SMBUS SMC A S3_SCL

+

TN 6 45 48 54 55 84

SMBUS SMC A S3 SDA

80 6 USB CAMERA CONN P

LB 6 45 48 54 55 84

80 6 USB CAMERA CONN N

000000

|

M N_NECK_W DTH=0. 2 nm

CRI TI CAL
L3407
90- O

DLPONS
SV VER 1

ALS
CAMERA

USB_CAMERA P

275 mA peak

206 mA nomi nal max

PLACE_NEAR=J3402. 6: 2. 54MV

L3408
FERR- 120- OHM 1. 5A

YL

YL
CONYYL

USB CAMERA N

PLACE_NEAR=J3402. 2: 2. 54MV

o PP5V_S3
0402-LF
+ C3452
0. 1uF
20%
, 10V
@ 0 oo
D 18 =

6667

6 7 30 42 43 44 46 57 59 60 61
72

MASTER=K91 M.B

I SYNC

SYNC _DATE=05/ 15/ 2010
—

TTILE

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF "APPLE "COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
1
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NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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40 36 30 26 15[TT). PLT RESET L

SD CARD 3. 3V OVERCURRENT PROTECTI ON CHI P W TH ACTI VE

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

LOAD DI SCHARGE

-> FROM PCH GPI O

CRI TI CAL
U3500 — PP3V3 SO SWSD PWR 5
TPS2065- 1 —
2 ino D&Nayro| &
7162 61 57 54 52 51 50 49 48 3 7
Al g § PRS0 N ‘1’”8: PP3V3 SO SWSD PVR 4
85 77 75 74 73 72 aur2 E— VAKE_BASE=TRUE
4 | 35350004 OFF MN TR WDTHD. 4
37__ENET_CR PWREN EN o s X NOS \h;ICl?AG(E::SVg(V 0.2 nm
O—
Trew 13502 [rcasos  ['R3500
GD _PAD —— 10UF — 0, 1UF 5% PP3V3 SO 1549 59 51 52 54 57 61 63 71
tcssoo Jl Cc3501 zo%, 1% ow CARRERRRES
L YOUF L 0 10F a4 o 2 S8 2 38% cerm Vit BEHBBHE
- 2%, - 19% 603 202 2402 R3501*
2 ¥R 2 X7R- CERM
603 202 10§
e 1/ lgW
CLE
il R3502
SDCONN OC L R 1 2 SDOOWN_OC L
5%
1/ 16W
M- LF
402
50 40 52 91 30 20 23 1907 ¢ PP3V3 S3
C3510 *
1UF
10%
0V
X5R 2
4021
= 4 ocrmica
)
U3511
SLAAP014V
TDFN R3
oW PVWR 2 |[LowPwr g14
ENET L 2
37 23 [T RST | RST.OUT*| 4 S| G ENET RESET R L AAAL ENET_RESET L oo o7 e
R3§11 I‘I—/LOG = 116w
1 2 o SLG ENET RESET L 3 _|RsT_In HLDH F@ggfil
%,{:5;?‘,4" NCSTUFF 55 _SDOONN_ DETECT 6 loer e ols s - )
fob R3510" s -8 —spoowy CHANGL oD > . ropai o il
10K FROM SD CONN - > DET_CHNGD 265
a2 NSO 7 ENET_CR DETECT L gon 7 -> TO ENET CHIP 2
MF- LF & _our]
402 , - *** Need to confirmw th SWwhether LATCH is required.
QD B ( SDCONN_STATE_RST_L will be required with LATCH)
= 0 o
DLY bl ock is 20nms noni nal
When ENET_LOW PWR deasserts, RST_OUT# deasserts for >80ns, then agserts for 10ns
regradl ess of RST_IN# state. Qtherwi se RST_QUT# fol |l ows RST_I N#
PLACE_NEAR=US900. 26: 5. 1MV SD RD NE
PLACE NN 3000, 2515,
PLAE NEAPLB900. 2415, MM
AT NN 3000, 2515, i 516- 0225
PLAE NEARLB000. 525, MM
PLACE NN 300, 35: 5, Wt J3500
PLACE NEARL3900. 355, 14 SD. CARD. KL9- K24
CRI TI CAL F-RT-TH
L3579 L3500 o |vss
FERR- 10- OHM 300MVA 47NH 1. 30HM o |vss
82 TR ENET_CR CLK 1 Y y 2 82 SDCONN CLK L 1 Yy 2 g S N CLK o | ck
o 7 o} ENET_CR QWD R3561 33 LRI s wrow seie] s 52 SDCONN_CMD 0402 o | aw
oy ENET CR DATA<0>  R3S71 53 s \NA"2Z s wsew il aoe s2 SDEONN DATA<0> o | oato
52 37(gy—ENET_CR DATA<1> R3572 a3 LAAN S wiew wee| a0 52 SDOONN_DATA< o |paT1
o gy ENET CR DATA<2> R3573 33 LANN 2 ariew Ll doo 52 SDDONN DATA<2) o | paT2
o vg@ry ENET OR DATA<3>  R3574 33 1 \n'n"2 s viow weie aor sz SDOONN DATA<3 o | cor pats
o s7qgryENET CR DATA<4> R3575 43 LAAN A wtow el aoe a2 SDDONN_DATA<4 4 5 | pata
o2 o71CEryENET_CR DATA<5> R3576 33 AANA A wiew el oo 2 SDEONN _DATA<S| 1§ |pars
52 s1gry—ENET_OR DATA<6> R3577 33 LAAN A wriew el oo 52 SDOONN DATA<§E 4 5 |oate
o2 o1CEry—ENET_CR DATA<7> 33 1 > 5% uiew weLe| a0 2 SDOONN_DATA<7| L
R3578 AN o |DAT?
s SDEONN_DETECT] 1 0 | cARD_DETECT_sw
1 0 | cARD_DETECT_G\D
37 (0T} SDUONN W 4 0 |WRI TE_PROTECT_SW
5 PP3Y3 SO _SW SD| PWR 10 | voD
NOSTUFF NOSTUEF NOSTUEF NOSTUFF NOSTUFF 1 C3570 15 [sHLD_PI N
Jl C357 1 C3574| [+ C3576| |[+C357 1+ C3580 1 C3571 1 §5pF 4 5 |sHo_PIN
L T0PF L T0PF | - 10PI L foFF | L 10 L 8oPF — .6 25 ;
28 T, 3% Y T, 3 T, & T, &b 2°FF 2 22 2 O SLDPIN
2 COG CERM 2 OG- CERM 2 oG 2 CoG 2 CoG 2 CERM 402 O |SHLD_PIN
0201 0201 0201 0201 0201 402
UFF UFF UFF UFF NOSTUFF
1 C3573 1C3575 [+ C3577 [+C3579 [1C3581 =
L T0PF L T0PF L T0PF L T0PF L TOPF
- ~ ~ &% ~ ~
206 CERM 206 CERM 206 CERM 206 CERM 206 CERM
0201 0201 0201 0201 0201

(CARD | NSERTED = OPEN)
CAESAR- | V CARD DETECT | S PROGRAMVABLE, BUT A SI LI CON BUG
MAKES THE ACTI VE- H GH CASE UNUSABLE.

SYNC NVASTE 91 ML.B SYNC DAT! 5/ 26/ 2010

SD READER CONNECTOR

d} Appl e Inc. D
[¢]

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 35 OF 109
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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7

6

4

2

R3690" E
3.3K 3, 3K 15—
M:lgm‘} 7 Qlﬁ‘,é" gﬁﬁ'}'

bk, [ ], 462
(T29 SPI_MOSL) 5
(T29 SPI_ClK) 6
(T29 SPI_CS 1) 1
T29ROM WP_L 3
T2 D L 7

83 17

83 17

» m—DP_T29SNKO_M._C P<0> C3620 .||
0. 1UF I
> m—DP_T29SNKO_M._C N<0> C3621 1}
0.1UF Il

s@—DP_T29SNKO_AUXCH C P C3628 1|2 DP_T29SNKO_AUXCH P .,
0. 1UF 'l X8R cazm.

s DP_T29SNKO_AUXCH C N C3629 1|2 DP_T29SNKO_AUXCH N .,
0. 1UF 'l %8R cmon

s m—DP_T29SNK1 M._C P<0> C3630 :]|
0. 1UF I
o - DP_T29SNK1 M._C N<0> C3631 1|
0.1UF I
s m—DP_T29SNK1 M._C P<1> C3632 1|
0. 1UF I
s m—DP_T29SNK1 M._C N<1> C3633 1|
0.1UF I

o - DP_T29SNK1 M._C P<2> C3634 1|
0. 1UF I
s m—DP_T29SNK1 M._C N<2> C3635 1|
0.1UF Il

8 DP_T29SNK1 P<3> 1
0. 1UF

o DP_T29SNK1 M._C N<3> C3637 1|
0.1UF Il

@ DP_T29SNKI_AUXCH C P C3638 1|2 DP_T29SNK1_AUXCH P .,
0. 1UF 'l %5R ceren

s DP_T29SNKI_AUXCH C N C3639 1|2 DP_T29SNK1_AUXCH N .,
0. 1UF 'l 38R camon.

CRI Tl CAL
OVl T_TABLE
oo - PCLE T29 R2D C P<0> CBGOO(l)UF: 2 ] W PAE T29 ROD P<0> vi9 | per 6 U3600 FEr 0. V2L . POLE T29 DPR C P<0> C3604(1)UF: : PO E T20 D2R P<0> jomysn
- o PCIE T29 R2D N<O> T19 | pER 0_N T29 PET_0_N_121 o PCIE T29 D2R C N<O> 41
PCIE T29 R2D C N<O> C3601 1|2 0 0 C36 1]l2__PCIE T29 D2R N<O>
0. 1UF 10% 16V XoR GERM FCBGA 0. 1UF 10% 16V 2
i (SYM1 OF 2) 642
.- PCl E_T29_R2D C P<1> CBGOO%Ué I_%V_m_ym . PAE T29 ROD P<i> P9 | per 1 p % per 1 Pl P21 o POILE T29 D2R G P<l> c3 L 1ué 2 POE T20 D2R P<1> -
A 9 M1 y
oo mmyPCOLE T29_R2D C N<1>  C3603 1|2 w PO E 729 R2D N<l> M9 lper1 Ny | PET o PALE 129 2R C N1> | C3643 1|2 POE 129 D2R N<1> oo
0. 1UF d ¢ 8 8 % 0. 1UF d y
oo PCl E_T29_R2D _C P<2> C3600;1Ué I_%V_m_ym . PO E T29 ROD P<2> K19 | peg 2 p i £ |per 2 pl K21 o PCIE T29 D2R C P<2> C3604fué 2 POE T20 D2R P<2> -
~ N H19 H21 N 2> y
oo mmPCLE T20 R2D C N<2> C3605 1) 2 PCLE T20 R2D N2> PER 2 N L PET 2. 2 PO E 729 2R C N< C3645 1|2 POE 129 D2R N<2> s
0. 1UF g ¢ o) 0. 1UF g ¢
oo PCl E_T29_R2D _C P<3> C360016Ué I_;W_m_ym . PAE T29 ROD P<3> F19 | per 5 p ol per 3 Pl F21 o POIE T29 D2R C P<3> C360416Ué 2 POE T20 D2R P<3> -
~ D19 D21 y
oo mm_PCLE T20_R2D C N<3> C3607 1|2 w POE T29 R2D Ne<3> PER 3_N| LPET_3_ w PCIE T29 DPR C he3> C3647 1|2 _PCE T29 D2R N<3> o sw
0. 1UF 0 . 0. 1UF g ;
TP_T2 R3610N? STUFzF T2 B21 PP3V3_T29 716 19 26 34 35 3
o 5 NONDCO waker[ FL T29 PCIE WAKE L R3651> an 1
DEBUG For nonitoring current/voltage R3611 0 20 e 10K % 1/20W M 201
2
TP_T29_MONDC1 01 ~T29 MONDCL MONDCL PERST* |, 8 T29 RESET L am =
NO STUFF i
TP T29 MONOBSP  C3615 :||: T29 NONOBSP K17 | yonossp RSENSE T29_RSENSE
DEBUG For nonitoring clock 0. 1UF ° ©
TP_T29 MONOBSN  C3616 :|: T29 NONOBSN M7 | vonossN R3?%§1
C1UF d ] P
w035 51 20 19 10+ _PP3VE_T20 0. 1u o
603,
RBI As|_E16 T29_RBI AS
R3692* R3623!| |*R3622 |*R3621
3. %5 1%5 10K 10K
18W 18W 6 6 I Not used in host node.
CRITI CAL W b, LY it @ PoersT or|,Kl TP T29 PCIE RESETO L
d OM T_TABLE 2 2| |2 2 . i o055
- f PCI E_RST_1*[5 3 TP_T29_PClE RESET1 L
% @mT29 CLKREQ 1SOL_L P3 | Pai E_CLKREQ 0 |U] - - P
U3690 'R3693 T29_GPl O<l> Nl por E_GLKREQ 1+ |3 §|paerst2plS TP T29 PO E RESETZ L
— x| J4
® \B5160 —(129_SPL_M S0 353K T29_GPl O<2> M | pal £ cLKREG 2+ | % POIE RST_3 CT3 TP_T29 PCIE RESET3_L
c ; %6 T29_RSVD L4 poi £ cLkREQ 3% |¥ Toi JTAG | SP_TDI o0
ZKX?ILP:L 8V 25/5_ gy 3 O a o |l 7 TTAG T26 ThE @,5 PP3V3_T29 7 16 19 26 34 35 36
sL s T29_SPI _MOSI Pl |gE Dy < =] <™
S 7)) E | JTAG | SP_TCK o102
w T29_SPI _M SO M| e po ST ITAe ISP ThO <= 'R3698
wh = T29_SPI_CS L %] ee cor |& s o ¢ o R3¢
HOLD_L s3 T29_SPI _CLK L2 g ak|W REFCLK_100_| N_P| PClE K100M T29_P 16 81 %Z.,lf\év
vss T e T29 THERMD P 22 | 1rrm op REFCLK_100_IN.N_G16 PCI E CLK100M T29 N am e o 402 R3695
4 9 e al T T or T ¢ XTAL 25 IN_PL7 o SYSCLK CLK25M T29 R 1,896, sysalk cLK25M T29 = =
T29_TEST EN E4 | TEST_EN g Y
- k XTAL_25_out|_Ri6 TP _T29 XTAL250UT 1%
TP_T29 TEST PONT 0 5 |1est_panr o |8 3 25 . ity
TP_T29 TEST POINT 1 ™ | rest pornt 1o ™ akourl ®  T29 TMJ CLK_QUT R3696 o5
L TP_T29_TEST PONT 2 M |test_panr 2 |G TMO_CLK_I N_E2 T29_TMJ CLK_IN 5%
T29_TEST PO NT 3 L6 | TEST POINT_3 |F NO STUFF Mibg
R3699* 2
10K
03 3« _DP_T29SNKO_M._P<3> AA | DPSNKO_M._LANE_3P | Mibgv =
. Y3 2
SNKO AC Coupl i ng o3 2 _DP_T29SNKO M. N<3> - DPSNKO_M._LANE_3N
52 _DP_T29SNKO_M._P<2> AAG | DPSNKO_M._LANE_2P L
Zi%‘ia‘l _oyDP_T29SNKO_M._P<0> ..., P T20SNKO M N=25 Y5 openo M LAE N | L
2 DP_T29SNKO_M._N<O> ., 2 DP_T29SNKO_M._P<1> A8 | ppsnio M. LANE 1P
YOR choin 1 o2 s DP_T29SNKO_M._N<1> Y7_| DPSNKO_M__LANE_1N [ DPsroo_M._LANE 3P| AA18 TP _DP_T29SRC M._CP<3>
= Y17
|2 DP_T29SNKO_M._P<1> , o w5 20 _DP_T29SNKO M._P<0>  AAL0 | pognkg M LANE 0P |3 DPSRCO_M._LANE_3N TP_DP_T29SRC M._CN<3>
I 38% o 03 30 _DP_T29SNK N<O> Y9 | DPSNKO_M._LANE_ON | DPSRCO_M._LANE 2P| AAL6  TP_DP_T29SRC M._CP<2>
Y15
Iima 15 Db _T29SNKO _M._Nel> ... o2 20 _DP_T29SNKO_AUX P VL | ppsnKo_AUX_CHP o | DPSROO_ML_LANE_ 2N TP_DP_T29SRC M._CN<2>
X5R- CERDML 83 32 _DP_T29SNKO_AUXCH N V2 | DPSNKO_AUX_CHN >_ g DPSRCO_M._LANE 1P| AA14 TP _DP_T29SRC M._CP<1>
Y13
ig;;a 5 DP T29SNKO M. P<2>  w v o om DP_T29SNKO_HPD V5 | DPSNKO_HOT_PLUG DET < @ | DPSROO_M_LANEIN TP DP T29SRC M. Oh<l>
) - DPSROD_M__LANE_ 0P| AA12 TP_DP_T29SRC M._CP<0>
i‘é‘ié'o%.%MDP T2OSNKQ M2z R3630* i g DPSRCO_M__LANE ON| YIL TP _DP_T29SRC M _CN<O>
g v _
|2 DP_T29SNKO_M__P<3> 100k o $ %Siﬁﬁ & E;ii G| oI MLANE 3P 0 ? DPSRCO_AUX_cHP | W6 TP_DP_T29SRC AUXCH CP
P 34 83 raew 83 34 DPSNK1_M._LANE_3N DPSRCO_AUX_CHN|_UL6 TP DP_T29SRC AUXCH CN
L2 ™ Db T29SNKO M. N<3> e won DB T29SNKL M. _Ps<2> 70 opswa M LA 2P | V& DP T29SRC HPD L00pF SRF > 40Miz
g e o5 DP_T29SNK1 M. _N<2>  UI0 | ppsnki_M_LANE 2N | [ DPSRED_HAT_PLUG_DET BYPASS=U3600. Y19: : 2nm
R = o DP_T29SNKL_M._P<1> VI3 | ppsaki M. LANE 1P E op ATEST| Y19 T20 DP_ATEST ~ BYPASS=U3600. Y19: : 5. 08mm
o 020 DP_T29SNK1_M._N<1> UL2 | ppsnK1_M._LANE_1N DP_RES_0 \(2_11 L
AA20 1 1
o DP_T29SNK1_M._P<0> V15 | oo M LaNE 0P |5 DP_RES 1 129_DF_RES C‘;’OGO%EF’ 8:.3061%F
o . _DP_T29SNK1_ M._N<O0> Ul4 | DPSNK1_M._LANE ON |@ % 19%
M LARES R3685!| [|'R3632 &z |- s
. 53 3 _DP_T29SNK1 AUXCH P V7_| DPSNK1_AUX_CHP 14. 0K 100K 402 402
SNK1 AC COUp| 1 ng 5 30 _DP_T29SNK1 AUXCH N U | DPSNKL_AUX_CHN Mé%fé\? %‘:‘ilﬁ\év
2 ey —T29SNK1 M. P<0> . 1o om DP_T29SNK1 HPD Y | bpSKL_HOT_PLUG DET | a0z, |, 402 L
XSRLZ
2 DB T20SNKI M._N<O> oo R3631! = =
X5R- CERDL 1005§ 5 T29 R2D C P<0> A6 | prTO_T29T P| [(PrRT2_T20T P|_Al4 NC T29 R2D CP<2> s
2 sy T29SNKL M. P<1> . . ﬁ’;igg” 5 75 @E T29_R2D C N<O> A4 | pRTO_T29T N pRI2 T2oT N_AZ__NC T29 R2D CNe2> @EB
X5R. CERM. 2 o
o2 75 T29_D2R P<0> A | prTO_T29R P |2 PRT2_T29R P| C12 NC T29_ D2RP<2> .
Tom oy 295N M._R<L> oo - - 3_T29_D2R N<0> & | prro_roor | n B| e Toon NG T30 Dameas =
X5R- CERDL = 6 * [ T29_LSEO<2>
. T29 LSEO<0> J6 | T29_0_LSEO T29_2_LSEQ s
2 > 9 2 oD
0% 38 DP_T29SNKI_M._P<2> o5 » m—129_LSCE<0> K5 | 129_0_Lsce T20 2 Lsog M8 T29 L SCOE<2> am e SYNC NVASTER=129 SYNC DATE=10/ 12/ 2010}
- OB - — TTTLE
iocn T5 DP_T29SNKI_M. N<2> ., ¢ o s @129 _R2D C P<l> ALO | pRT1_T29T P| o [(PRT3_T20T_P|_Al8 NC T29 R2D CP<3> oD ¢ T29 HOSt ( 1 Of 2
XoR cexaL w7 @129 _R2D C N<1> A8 | pRT1_T29T N PRT3_T29T N_ALS NC T29 R2D CN<3> oo - D
2
T0% 16V DP_T29SNK1 P<32 o s 0 75 ry—129_D2R P<1> B | prT1_T29R P|T © | prr3_T2or Pl_C6 _ NC T29 D2RP<3> am- CB Appl e I nc.
ZSR'W DP T29SNKL M. N<3> o 75 129 _D2R N<1> 6 | pRT1_T29R_N E E PRT3_T20R N_C14 NC T29 D2RN<3> ame ®
YRR iz s mT29_LSEO<1> &8 [120 1 LSEO T29 3 LSEd_@ T29_LSEO<3> oD ¢ NOTI CE OF PROPRI ETARY PROPERTY:
s D T29 LSCE<1> al T29_1_LSCE | L T29_3_LSCE HL T29_ LSCE<3> e THE LNECRMATLON CONTAINED HEREI N 1S THE |
83 THE POSESSOR AGREES TO THE FOLLOW NG )
: 5 75 snggry—1 2C T29 SDA F3 | T29_spA NOTE: All unused LSOE/EO pairs shoul d be aliased 1 TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 36 OF 109
o3 o s a0 qm12C T29_ SCL FS | 129_saL together. Qther signals okay to float (TP/NO . [ || NOr TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Current

36 7

PP1VO5_T29

2100 mA (Single Port)

2250 mA (Dual
EDP: 3000 mA

nunbers from Vendor

PP3V3_T29 7 16 19 26 34 36
135 mA (Single-Port)

CRI TI CAL
OM T_TABLE
. . . M | vociro u3e00 vocses [ H7 C3744 C3743 C3745 1C3746 |1 C3747
Por t) L1 | vecipo T29 vecaps [ M Lé YT T %‘%Q/ %%';d':
C37001 1C3705 [t C3706 |1C3707 (1C3708 |1C3709 H13 | vecipo FCBGA vocses | K7 85 85 85 2 Jek 2 g
10UF e llgF —— 1UF —— 1UF 1UF llgF K9 | vecipo (SYM 2 OF 2) 0 0 6
62T T2 8% T, 8% T, A% % %y KiL vocsps_Tz9 | G0
s gz—,' 2 g"" 2 2 T F Ki3 xgiig voesps_T29 | GL2
y y M | vecipo ’ R3350
' ' s i P7 PP3V3 T29 DP 1 2
S ] veetro Vocors_or_rot [ R 2
C37011: 1C3710 |+C3711 [+ C3712 |1 C3713 |1 C3714 H15 - 7 A 118w
10UF 1 lﬁlF i ég': éﬁ": 1 ég': lﬁlF VCC1PO_PE VCC3P3 DP TXRX P9 C3753 CB? C3751 C3 50 NaFo%F
209 — 10 f— — 0 Ki5 _DP_
by E{Z—r 2 %Eé\ﬁ 2 %EQI T 2" 2 %52” F 02" IS xgizg{i 8 veesps_DP_TxRx | PLL 1 \/’ 85 85
603 202 402 0 i1 i1 _
: : E8 | vecipo_pE > Fy Fy o
E10 | vecipo_PE
= ¢ E2 |veoipo_pe 1
R3720 G4 ) vecipo_pe - R3760
1400 2 PP1VO5_T29_ VDD _DP . R8 | vDD1PO_DP_RX1 VDD3P3DP_PLL | P13 o PP3V3 T29 PLL 1 2
e Mﬂ;h@& \'}%Eﬂfg 3 m % VDD1PO_DP_TXRX MCH;KEEE%BES 3 m M
Ve CF 1 C3F720 1 C3F721 1 CS':722 R12 | vDD1PO_DP_TXRX 760 Ve CF
%@ — 1ok 2%@ gﬁ%z
M 5 M 2055 0H
L3730 = B L3770
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A
1 2 PP:II;‘VOS T%?ESVI;D DPPLL . R4 | yvoD1PO_DP_PLL VCC3P3_DP_TXRXBI As |_P15 F’F’flqu3 T29 DPBl AS 1 a0 2
0402 M Ei; -4 m M Ei; (IE_EE 4
g& "&E\/ Ji g327u3;;0 €3] 5 F i V
; SSDP
5 0%y J8 xi xSSDP T7 %’ >
M 310 | vss vssop |19 40
712 | yss vespp |_T1L 1
= J14 | yss vesop |_T15 =
8 | vss vesop |_T27
10 | yss vesop |_Vi7
L12 |yss vssop |
L14 |vss VSSDP x
N8 |yss VSSDP
NIO | yss vsspp |0
N2 | yss vespp |_ W2
NIZ | yss vesop | Vi
VSSDP 1/1\2
VsSSP
Bl | vsspe T13
B3 | vasre 0 VSSDP_PLL
BS | vsspE vsspe |_F9
B7 | vsspe 6 vsspe | _F11
B9 | vsspE vsspe | _F13
Bl |yvsspe vsspe | _F15
B13 | ysspe VSSPE ;;
B15 | vsspe VSSPE
B17 | vsspe vsspe |20
B19 | ysspe vsspe |_J16
C18 | ysspe vsspe | J18
@0 | ysspe vsspe |20
DL | ysspe vsspe |_L16
D3 | ysspE vsspe | _L18
D5 | vsspe vsspe |20
D7_| vsspe vsspe | _N16
D9 | vsspe vsspe | _N18
D11 |ysspe vsspe |_N20
D13 | ysspe vsspe | _R18
D15 | yvsspe vsspe | _R20
D17 | vsspe vsspe | Y18
E18 |ysspe vsspE |20
E20 | ysspe vsspe | W8
F7_| vsspe vsspe |20

sl i de (<REDACTED> power

nmeasure 1.ppt),

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

152 mA (Dual - Port)
EDP: 200 nmA

0-ohns are pl acehol ders f
wi th proper values after

or now, replace
characteri zati on.

SYNC VASTER=T29

SYNC DATE=10/12/201

TTILE

T29 Host (2 O&MEA% 1

d} Appl e I nc.

M

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL CO\/PUT
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

I NC.
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P t
age Not es -
Power aliases required by this page: CRI TI CAL xgzg gi; ;/30\1/2\/ T2 9 1 5V BO OS t Re g U I a.t 0 r
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y yele'h? T Tl av CRI Tl CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 Rds(on). 46nChm @4. 5V Vgs T29BST: Y
) _Eﬁgxg $§g E’ol;_\r/3T29FE|' (3.3Vv FET | nput) 77 64 63 50 49 a0 5 7 5 _PPBUS _G3H S 8§<9\9DB ld(max): 3.7A @70C 10UH 4A- 68- MOHM
- WRCT! (3. 3V FET Qutput) 8-13V | nput o PPV| N_SW T29BST 1 2, T29BST BOOST
© Prives Y2 pveots Changes requi r ed o TR R S, ao8sT V| : PaV063T. 10015 g
- =PP1V0O5_T29_P1VO5T29FET  (1.05V FET I nput) for 3a < RECR— 5" T29BST: Y | T29BST: Y BHES: 35"
- =PP1V0O5_T29_FET (1. 05V FET Qutput) © T29BST: Y T29BST: Y IAT Yalt apg,not specified here, C3180%9 1 C3180%% 1 B BTETROE |
Signal aliases required by this page: R3487%91 1 C3880 o T29BST: Y iy T 129851 Tszl\ngBST: v CRI TI CAL
DI |- =T29_CLKREQ L &% %g%} UF B R3891! %R R R3889! , T29BST: Y
- =T29_RESET_L thgvz 2 X35 21/03:\,(\, 4 S N i IS N 9 SZ PONERDI - 123
BOM options provided by this page: T29BST PWREN DI V L 4022 L RTI CATSW—/ M:_lg}é" . DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y ‘ <RL N . - T29BST: Y . 4025
R3881* T29BST_EN_LMLO VWO y3goo ™ T29BST SNS2
33QK LT3957  snsz| 8
2% T29BST_| NTVCC 28 || NTVeC PN XV\B895
ibgvz 2 % 1 PLACE_NEAR=C3895. 1: 2 nm
1 T29BST_VSNS
30
T29BST. N L T29BST_VC e 2 T29BST: Y
. 1 TUFF L
T29BsT:Y ol [(E3E00" T29BST_RT 33 SENC L3508 - R38O
B80S = 2.7UF R S g 1%% PP15V_T29 -
SSMBKISFV — I By T &, WL Vout = 18.3V —
sooveswre) | R 2 T29BST_SS 32 |ss G5am <R3~ T29BST: Y| | T29BST: V| .
To#—s conl 31 T29BST EBX 1 537%%5 1 537%%7 Max Current = 0.8A
1 2 —— 4. —4 4,
. . 34 . —T— 109 —T— 199 =
I T29_A_HV_EN T29BST: Y| T208BST: Y 129BST: ¥ T20BST: Y SYNC NO STUFE T129BST: Y[ —Tdfy /. Freq 300KHz
= ‘R3892 1C3893 R3894 1 C3894 1 C3889 R3896 1406 1406
13 2K — 9, 01UF 41. 2K — 9, 33UF SG\D o —— 100PF 15- 882 IragmsT. v | [r20BST: Y T29BST: Y
oy 38y b > &% T & bl 896 8981| [+ C3899
2402 s Mat2, oo eR NN E R ENEEE oo 402, 7UE | 2,708 - L 5™ 0010F
<R2> < > 18% — 18% —_ 18'%
GND_T29BST_SGND X7R CER?\,II 2 X7R CERM 2 2 SR
WLQ(falling) = 1.22 * (RL + R2) /| R2 @aktb\g@liow&tﬁi 35" Mn 1266 1266 402
WLQ(rising) = WwLQfalling) + (2uA * R1)
s . & CLKRE | | ati UWLO = 4.55V (falling), 4.95 (rising) gj’;‘jiﬁg?;;ega‘cﬁage Vout = 1.6V * (1 + Ra / Rb) J:_
C uper vi sor Q# | sol ation N meae Dacks
g PP3V3_S0
HRANR PP3V3_T29 716 19 26 34 35 36 T2QBST Y
5o 88 T29BST: Y
CLO?>8109 1 | CRITICAL [1R3807 > L VBN 7 FEAPE 13R§OE|3<88
Pl atform (PCl e) Reset ' é 3@_ U3V8)DOO }lolgvl\f H— S o
33 30 26 18 PLT RESET L 402 LAAPOL6V 62 s™g2 Max Vgs: 10V 61
1 D SLAAAPO 2 1o T
R3803? o senee] 2 FRAVOS 129w T29BST_SHDN DI V
10K = 1%953; Y T29BST: Y
17180 ATIA 3o 888
pen-Drain GPIO  “agh, S > | SSMBN37FEAPE
T29_SW RESET_L e = 129 RESEL L a ¥ —
= DLY = 60 ns +/- 20% 2 o
6 |EN Z1S © G5
— T29 CLKREQ ISOL_L 2s 36 = ) PWRGD e
w0 129 _CLKREQ L slaur G—' 7 = o oo ISa L 1 SMC_DELAYED PWRGD 2015
Pul | -up provi ded by SB page. P - a
n o
B 3.3V T29 Switch
SBunn U3810
o 8.3 5.3 8 pP3V3_ S0 TPSgS%924 PP3V3_T29 7 16 19 26 34 35 36
A2 ) - a_[ Max Current = 1.7A (85C)
B2 [JVIN Ve Bl
CRI TI CAL U3810 & U3815/U3816
3810 ¢ @av Par t TPS22924C
%%gj;lr s} Type Load Switch
R(on) 18 nChm Typ
50 nChm Max
= Max Qut put: 2A per IC —
1. 05V T29 Switch
U3815
17 sy 1§78 2 PP1VO5_SO TPS22924 PP1V05_T29 735 3
s A2 AL Max Current = 3.4A (85C)
B2 |)VIN  vout([B1
C3815: CRI Tl CAL
16— @
61 oD
CERM
402 Ei
A - = SYNC NVAGTER=T120 SYNC DATE=10/ 127 201
e
U3816 T29 Power Support
TPSgS%924 BT O bﬂ
A2 Al
B2 |WViN  vour([B1 d} Apple Inc. Iuggum_l—
CRI Tl CAL ®
s > T29_PWR _EN < lon U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE OF PROPRI ETARY PROPERTY:
. G\D THE | NFORMAT| ON_CONTAI NED HEREI N | S THE
Pul | -up provided by SB page. ~ HE POSLOSR AGREES 10 THE FoLLom na N
© | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO OR PUBLISH I T IN WHOLE OR PART
= I:i/ ALL :u GF:’rE\s/EQéSERVELDE 36 OF 86
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BCMb7765 ENET SR pins are internal 1.2V switching regulator. See note for SR _DI SABLE bel ow.
I f disabled: Ckay to float VDD, VDDP & LX pin. VFB nust always connect to =PP1V2_S3_ENET_PHY.
I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Special Star routing needed on these pins. Decoupling on Pg 37. PP1V2 S3 ENET | NTREG ¢ 71
2?2272 1 - T,
1271 20 7 o_PPEVE ENET mA (1000base-T, Caesar V)
281mA (1000base-T max power, Caesar |V)
VDD for Card Reader |/0O
a7 PP3V3RIVB ENET LR QUT REG
CRI TI CAL ENET SR LX 7 ‘
L3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHM 0. 5A ENET SR VFB n CElsTEIJZGOL
1 2 __PP3V3 S3 ENET PHY XTALVDDH FERR- 600- OHM 0. 5A
D o MR
NECK m PP1V2 ENET _PHY AVDDL 1 2
VOLTAGE=3. 3V C3900 * ™ N_LT NE_W DTH-0. 4 mm r
0. 1UF M N_NECK_W DTH=0. 2 mm M
19% VOLTAGE=T. 2V
X7TR- CERM 2 C3921 * 1 C3920
CRI Tl CAL 40 0.1UF —— ——4.7UF
13905 L 10% 16%
FERR- 600- OHM 0. 5A - xR G%EM 2 2 Zg?cgm Ct'sTéSASL
1 2 __PP3V3 S3 ENET PHY BI ASVDDH FERR- 600- OHM 0. 5A
- M N_LT NE_W DTH=0. 4 mm =
M N_NECK_W DTH=0. 2 mm . PP1V2 ENET PHY PClI EPLL 1 2
VOLTAGE=3. 3V 1 C3905 ™M N_LTNE_W DTH=0. 4 mm r
0. 1UF M N_NECK_W DTH=0. 2 mm sM
6V VOLTAGEST. 2V
2 X7R CERM C3926 * 1 C3925
CRI Tl CAL 40 0.1UF —— —— 4. 7UF
L3910 = 10% 0%
FERR- 600- OHM 0. 5A - 7R ciegn‘é. 2 2 Zg?cgm cEl3T£|33CALO
1 Y L 2 PP3V3 S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
- WS A 1
NECK ) mm . PP1V2 ENET PHY GPHYPLL EN A Y 2
VOLTAGE=3. 3V M N_LINE_W DTH=0. 4 mm r
M N_NECK_W DTH=0.2 mm sm
VOLTAGE=T. 2V
C3931 * 1 C3930
0.1UF —/— —— 4.7UF
eV By
X7R-CERM 2 2 X5R- CERM
40: 603
R3940'| |'R3941
4.7K 4. 7K
5% s SIS B 5| ~|K[B[S] I 8] & o §|9|5| 8| 8] 8|S C3936 ! + C3935
C et frat < 0. 18 —— —— 10w
7271 62 61 57 54 52 5150 49 Pp3V3 SO - - N — § ~ P T T10% 10%
2372520215718 17 18-13.8.7 & 402 402 AVDDH 4 AVDDL Vi
oot o e S 0 et 0 e g Yo S g o5 g § v a2 2 53 LR.OUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
‘R3942 2 2 5 o PG > 2 402 805 the card reader on-chip I/0
C3950 1K = s & o ] Connect only to U3900 pin 20.
0. 1uF s Qurrent uoE — _ PP3V3RLV8 ENET LR OUT REG
o1 16 (OT}—PCLE_ENET_D2R N L] ]2 W Limiting oM T 5 B = — .
402 Resi st or a
v C3951 ' Y3900
%% e BCM67765 VIVAI N PRSNT - 58 [VMAI N_PRSNT (1 pp) 8%781865 TRDO_P| j‘; ENET _MDI_P<0> 38 82 4 PP3V3R1V8 ENET LR OUT REG,,
o e PCIE ENET D2R P Ll TROO_| ENET_MD_IN<0> 3 82 M NREGOW DTHEG. 3
< s1| PCIE ENET D2R C N &—27|PCIE_TXD_N TRDL_P|_44 ENET_MDI_P<1> 38 52 NRKEAGRSE-FMuE
1% o| POE ENET D2R C P @ 28|PCIE_TXD_P TRDL_N_43 ENET MOl N<l> 3 o2 1 C3970 | C3971 |* C3972
C3955 by 0| PCIE ENET R2D P 33 |pci E_RXD_P TRD2_P| 46 ENET_MDI_Pe2> as 52 4. 70F —— o0 10F —— 0. 1UF
0. 1uF | .| PCILE ENET R2D N ) - TRD2_NL 47 ENET MOl N<2> 38 82 %% [ i v
o1 1 QPO ENET RRD C P |2 . - PO E_RXDN TRDS_P| 50 ENET P<3> % 82 2 e (2 xnceme |2 3k ceew
1 o 1 D PCI E_CLK10OM ENET P 3L |PCIE_REFCLK P TRO3_N_49 ENET_MDI_N<3> 55 82
16V C3956 o1 16 PCl E_CLK100M ENET N 30 [PCI E_REFCLK_N
R 0. 1uF [mnvg - - - GPlool5 =
PCIE ENET R2D C N 1|2 ENET_RESET L 11 |pERsT* L I—=x NC =
@ 1o D d % 5 D - ST o @locrBus PR BT g
R3943 i 15 (00T} ENET CLKREQ L &—CLKREQ () REFIGPIO2[ 9 g ENET_MEDI A SENSE o =
0 xR NOTE: Programmabl e pul | - up/ down
ENET WAKE L ) 2 02 BOMG7765 WAKE R L 3{WAKe* 9 pult-up
26 (0T} - " N = (o (185, DETECT/ We* [g1 - ENET CR DETECT L o
(See note) 1/ 16W SD_DETECT can only be used active | ow due to errata. -
- v LF 53 23 19 [T ENET_LOW PWR - 4 [Low PWR (i1pD) (Py CRCVMD/CLE| 26 g ENET_CR CMD am s 52
_ | 21 NE
Mist isolate from PCle WAKE# if PHY | BOVG7765 SNB QLK gy 6lswvB Ok CR_CLK/ RY_BY’ - ENET CR CLK o 3 s
is powered-down in S3/S5. Standard BCM67765_SMB DATA Sty 10 |SVD DATA (1pp) CR DATAO| 25 gty ENET_CR DATA<O> & @
N-ch | FET isolati ted B | 24
B | fcpz:':n? | isolati Dndstjgges |e~ . . BOMB7765 SCLK 66 K CR_DATA1 s Pa— ENET_CR DATA<;> D » o2
ZENET V\IAiEaLwys powerec then atas a BCMVG7765_M SO 04|51/ LI NKLED* ROATAZY 23 gy ENET_OR DATA<2> D » o
= ) = L to PCl E_WAKE_L. - BOVB7765 MO 65 |so g CR_DATA3 = = ENET_CR DATA<3> D = o
a7 BCMB7765 CS L - 63 s - CR_DATA4 — ENET _CR DATA<4> & = =
S5 CR DATAS| 53 gy ENET_CR DATA<5> & = o
TP_BCM67765 SPDIOOLED L - 2 |SPD100OLED*/ SERIAL_DO (o) z CR _DATA6| 54 gt ENET_CR _DATA<6> GO = o
s ¢om— 1P BOVG7765 TRAFFICLED L @57 |TRAFFI CLED*/ SERIAL_DI (D) = CR _DATA7| 55 _ g ENET_CR DATA<7> ao > »
" 59 NO_TEST=TRUE X
81 26 [T SYSCLK _CLK25M ENET 18 [xTALI s CE*/ MB_I NS* —‘w e No M5 (Menory Stick) Insert feature needed.
—T\IC 19 |x7ALO e CR_LED/ ALE| 60 - ENET CR PWREN oo 3 Control signal to light LED or control SD bus power.
= = CR WP/ XD Wp*| 57 o SDCONN_ WP am #
BCVB7765 RDAC - 38 |RDAC XD _DETECT| 68 e  BDVE7765 SR DI SABLE R3980 K IAAAZ
i THRM_PAD - il 5%  1/16W  M-LF 402
PHY Non-Vol ati |l e Menor Yy 'R3965 3 ENET 1.2V SR |'S ENABLED | F SR_DI SABLE i s PULLed- DOMN. l
1. 24K =
ROM cont ai ns MAC address, PCle config 1% =
info as well as code for Bonjour proxy. uiow = ENET_CR Signal s
402
Required for proper PHY operation. 240 X . .
(Requi red size TBD) BCM requests SD CR[0: 7], CWMD, CLK ternination.
73 71 37 26 7 6 _PP3V3 ENET L
ENET supports both active-levels for WP
i 1 C3990
vcc —— 0. 1UF
— 10%
U3990 2 X9% cerm
AT45DB011D 40;
SA G- 8s1
7 [ BCMVB7765 SCLK - 2 _|sck MT SI[ 1 o= BCVB7765 MOSI ani i
a . BOVB7765 CS L s lcs SYNC_MASTER=K91 _M.B SYNC_DATE=05/ 26/ 201(
o ——2 = ———up1—( T —
8 o BCVB7765 M SO
L sqver - o oD = ETHERNET PHY ( CAESAR |V)
LS QqRESET* D 'R3990 'R3997 I D
4. 7K 4. 7K
= s s pl e Inc.
1/ 16W 1/ 16W ®
M- LF M- LF
, 402 , 402 NOT ROP ROP -
NOTE: Pul | -down on SO plus internal pull-ups on | CE OF P R ETARY P ERTY:
other 3 SPI pins configures ENET for the -FF*HE L&;\EFARYTIDCN ERTYAIC}’%‘ERPE‘EEE%&EE.E INC.
L Atmel AT45DBO11D (1Mbit) ROM  If a different T e o e o e e a9 OF 109
ROM i s used then the straps nust change. Il NOT TO REPRODUCE OR COPY I T
NOTE: ENETM requires Sl pull-down instead of SO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 37 OF 86
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Page Not es

Power aliases required by this page:

(NONE)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

ENET_MDI _P<0>

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

ENETCONN_CTAP

CRI TI CAL

T4000
SM

12

ss ENETCONN P<0>

82 37@
52 7y ENET_MDI_N<O> 2 aan) 11 o ENETCONN N<O> O?JII(I)BA&
3 ,-l:l 10 ENET_CTAPO RJ45- MB7- 3
X —> F-RT-TH
TLA- 6T213HF s
C 4 9 ENET_CTAP1  —
52 7B ENET_MDI _P<1> 5 Lﬁ_ 8 ss ENETCONN P<1> | :o
o
5 srqEryENET_MDI_N<1> 6 e 7 os ENETCONN N<1> j o
o
5
CRI Tl CAL > 8
T4001 o
o sy ENET_MDI_P<3> 1 SM 12, ENETCONN P<3> [ ol
o2 gy ENET_NDI _N<3> 2 nn) 11, ENETCONN N<3> | ) 9
3 ,-l:l 10 ENET_CTAP2
= 14- 0636
TLA- 6T213HF 514-
4 9 ENET_CTAP3
o srq@myENET_MDI _N<2> 5 Lﬁ 8 o ENETCONN N<2[>
5 srqgry—ENET_MDI _P<2> 6 7 s ENETCONN P<2p>

1
-
!
—

NC|
19
NC|
1Q
NC|
19
NC|
19

=

D4001 g
RCLAVP0524P
SLP2510P8

CRI TI CAL 3
NOSTUFF

PLACE_NEAR=T4001. 1: 5mm

!

1

<— RX

Transforners shoul d be
mrrored on opposite
si des of the board

PLACE_NEAR=T4000. 5: 5nm

10«

2

NCl«
10,
NC|

1Q

NC|
1Q

D4000

SLP2510P8

=

RCLAMP0524P

8

CRI TI CAL
NOSTUFF

E

I

R4000'| R4A001'| |'R4A002
17§/° 1729" Z%lﬁ
*/sz}zévz */sz}zévz Z%QLW

'R4A003
75
5%16'\£V

2%‘&

ET_BOB _SM TH_CAP

EN
M NERERR- BFFES: 85™n

ISYNC MASTER=K91 M.B
TTILE

SYNC DATE=05/ 26/ 201d] 7\
—

Et her net Connect or

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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 109
38 OF 86
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PP3V3 FW FWPHY

7 39 40 41

138 mA

1 L4130
= 120- OHW 0. 3A- EM
D 114 mA FireWre PHY PP3V3 FW FUPHY VDDA LYY Lz
™M N LT NE W DTFH=0. 4 W
M N,NED_(,W DTH=0.2 MM 0402-LF
C4130 * 4131 C4132 3| VmeEEEY
1UF —— 1UF 1UF ——
100 —— 10% 10%
6.3V 6.3V 619V
CEF 2 CERM 2 CERM 2
202 402 402
L4110 € L4135
w07 _PPLVO_FW EWPHY 120- OHW 0. 3A- EM = 120- OHW 0. 3A- EM
135 mA 1(YYY\ > PP1VO FW EWPHY AVDD .25rTAPC|e Ser Des 17 mA PCle SlerDes _ pp3v3 FW HY VP25 1m 5
M N_LI NE_W DTH=0. 4 NM M N_LINE_WDTH=0. 4 NV
0402-LF M N_NECK_W DTH=0. 2 MV M N_NECK_W DTH=0. 2 MV 0402-LF
vameELov 1 C4110 C4135 1 C4136 3| VT
1UF 1UF 1UF
10%
6.3V
Cerm
905
110 mA Digital Core
1 4101 1.C4102
1UF — 1uF
Tov —— 1o
55 905
C PLACEMENT_NOTE=Pl| ace C4170 cl ose to U1400
PLACEMENT_NOTE=Pl| ace C4171 cl ose to U1400
o < « o «
HEEEE EEEEEEEEE EEEEEE L E i E g 041721UF’H2 POE FWRID C N ) e o
. 10% 16V GR 402
DD10 ~—— VDD383 ——— ~—VDDH— VP~ VP25 VREG PWR 4171 1|2 PCE FWR2D C P am s e
NC B13 [ATBUSB CRIO'\rAI TCAL PCl E_RXDON|_M8 - PCl E FW R2D N 0.10F | [ 10% 16v xsr 402
NCx—A22_|ATBUSH UA100 PCI E_LRXDOP| Vg =1 POE FWR2D P
NCx—AL_|ATBUSN PCIE_TXDONL N g o1 POE FWD2R C N 4175 . H > PO E FWD2R N oD o o
FW643E PCI E_TXDOP|.N o o1 POIE FWD2R C P 0. 1UF 10% 16V GR 402
- FWPHY DSO - F12 [DSO (1PD) NT-2 - g C4176  :||2  POE FWDRR P oo 16 0
= Exm i; - Zi o e e REFCLKN|_Ne PCI E_CLK100M FW N 16 81 0.1UF | [ 10% 16v xsr 402
D - PS2 (1PD) NT-4 POl EXPRESS PHY REFCLKP| Mo PCIE CLKIOOM FWP - PLACYENT-NSTESH 228 G178 &1 83e 1S Bils
8 a1 TPAN B8 _[TPAON
A8
0 a1 6 NC FVW_TPAP [TPAOP NT-21 (1 PU) TCKL M FW643_T .
w2 o gy FWPORTL TPA N ot [TPALN
NT-20 (IPUTDI | N2 g, NC FW643 TDI .
52 a1 EW 1_TPA P 5 [TPALP TEST CONTROLLER o= PP3V3_FW FVWPHY 7 39 40 41
NC FV2_TPAN B3 (1PYTDO M g TP FW643 TDO
a1 ogEryNC PV TPAN gy 5 ITPAN NT-18 (1 PU) TVB| M g NC FW643 TMS 6
a1 s NC FW2 TPAP A3 ITPA2P 1394 PHY - FW643_LDO
o2 41 o CEry—NC FVO TPEN = [TPEON NT-18 (1PU) TRST*|M g  FV643 TRST L R4165" 'R4A166
w2 a1s NC_FVW_TPBP 2 ITPBOP 10K 10K
o2 1@y FW PCRT1 TPB N = [TPEIN =) 28w iriew
o rfévm #P;ZB - B4 E:;Z NT-10 (1 PD). \VAKE* b -y FVE43 WAKE L oo ¢ o 402, 2402
4 _PPVP_FW CPS e PP o lrp2p FIXME! ] - TYPO IN SYMBOL REGCTL REGOLT[ D13 o  FW643 REGCTL
"D -~ POAER MANAGEMVENT VAUX_DETECT| EL g,  FW543 VAUX DETECT
R4160* a FW_TPBI 87_[TPBI ASO NT-12 (1 PD)/VAUX7D| SABLE[ 22 TP_FW643_VAUX_ENABLE
B 200K a1 40 FW P1_TPBI AS < [TPBI ASL NT-13_— ( OD) CLKREQN| 2 FW CLKREQ PHY L 20 R4164 NOTE: FWPME L and FWCLKREQ L are
1/ 16W a s@MTPBI AS2 %S{’K isolated for systens that use
Ms 1/ 16W 1394B physi cal plug detect.
2 FV643 RO 811 |Ro fraaits
FW643 T 10 5402 '
W643 TPCPS - [TPCPS NT-16 (1PD) SO QLKL TP FV643 SOl FOLK W TH PLUG DEFECtT’ , .
TP _FW643 NAND TREE Ki SAF NT-14 (I PD) SCIFDAI N & TELPUGAT_SCIEDAL N J—‘ . ite CLKREinEzse " poner
032150 R4150 W—"—w:g\x?*m& NT- QT NT-17 SCIFDOUT| M g TP FV643 SO FDOUT = - (or NO)
PF EX ) 3 F2 TP_FW43 SCl FMC :
e __FW CLK24P576M XO 412 FW CLK24P576M XO R -2 X0 NOTE: NT;\"[;X not es Zhow NT-15 (1PD)  SOFMQ = gm TF EVO43 SOPM. WLHiCUT EL:JS DIEFSCIT to drop = brefix
5«»! CRI Tl CAL E EWCLK24PS76M XI g Q3 IXI NT-9 NAND tree order. as both signals to drop = pre
o 176w
sy - Y4150 L
402 TP_FW643_SE - M2 SE (1 PD)
2421 Rae1’) ['Ra170 . D rvpas s by RIS ot N6 et e fvean S
— e e ~ M1 FWB4. DA
G151 R Rt o TP_FW643 MODE A o VOOE A (1PD) NT-1 NT-6 S -— .
K ITFZ Lasw aew TP_FW643 CE -2 [CE (1PD)
1] o 4022 242 s _NC FW643 FW620 L D12 FW620* (1 PU) M SCELLANEOUS
1 = TP _FV643 JASI EN L JASI_EN(IPD) NT-11
Gor s NCFW643 AVREG o, A0 IAVREG CHI P RESET NT-5 PERST*,M g FWRESET L am~
s _NC_FW643 VBUF 3 \VBUF
. FW643 PU RST L - F3QFWRESET* (I PU) NT-8 'R4163
10K
A . 4 10_CTL 912 |oCR CTL_V10 s
/16w
R4}7%ﬁ 14162 NCx—213 [OCR CTL_V12 (Reser ved) %EEF
1118w 2‘5‘;%3UF = VREG VSS 2
ot 2 iR massgmmlma&amgaasalg&wz ;2225&@;@1@:&; B

MASTER=T27 M.B

FireWre LLC PHY (FW43E)

@ Appl e I nc.
®
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FireWre PHY WAKE# Support

When PHY is powered, FWS5KPD DET_L acts as | egacy PME# signal .

41 40 39 7

PP3V3_FW FWPHY

Dual - pur pose out put:

1) 5K Pul |l -down Detect when FWPWR EN is |ow

| 2) FW643 WAKE# (PME#) when PHY is powered.

PP1VO_FW FWPHY

7 39 a0

—
Page Not es FireWre Port Power Switch
Power aliases required by this page: CRI TI CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) 260 ORI TI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC638P_G F4260 CRI TI CAL
- =PP3V3_FW P3V3FWFET (3.3V FET Input) S 1TESRY D4§A6O PPVP EW
- =PP3V3_FW FET (3.3V FET Qutput) . :
- =PP3V3_FW FWPHY (PHY 3.3V Power) 77 64 63 50 49 36 5 75 _PPBUS _G3H Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5
- =PP3V3_S0_FW.ATEVG o - 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL J_ j_ T
- =PP1V0O5_SO_FWPWRCTL (5KPD Bias Rail) R42621 1R4260 C4260 1 i
- =PP1V0O5_FW P1VOFWET ( 1.0V FET I nput) K 300K 0 10UE
- =PP1VO_FW FET_R (1.0V FET Qutput) 12?? B %_1@4/ ﬁlﬁ%)z 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, L4602 5
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 'I—:S %TS'VE’E%ZDW FWPORT PWREN L_DI V|
- =FW CLKREQ L G H;} Oi262
- =FWPME_L R4263* B0
BOM options provided by this page: 1/112% 3
( NONE) Mt
2
FWPORT_FASTOFFE_L
4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
D 16
S PPOVS S0 o 4 2202 A SRR 0y £ PRAVE SO
#RBHE 2\ G I—‘ . (SS‘VOJ;E:?;S3 FWPORT PWREN L #2335 %8
1 1
1 261 ok NOCEE%F{ ) %‘219% 1 :)Dcm TI CAL 1R§02|<90
SMBRESIV — 0.1 - 2=y 2 u4290 ifiow
SOD- VESM HF & = é g’;_ 36 33 30 26 18 PLT RESET_L 402 SLAAPO16V 402 PPIVO FW FVPHY
- TDFN 7 39 40
1[G sh; 402 °RA283 SENSE]| 2 ’
o > EWPORT_PWR _EN 10K
ew
= [‘,’E'ZLF
= 1
4 FW RESET L o
FWRESET R L VR DLY = 60 ns +/- 200/;@3
w019 (D Ew (P:LVERE(N) - SN — FWCLKREQ PHY L w10
23 10 KOO} ) \_‘( IN| 7 — Fw CLKI_?E% PHY L s 4
Pul | -up provided by another page. oo BEY — -
n o
1761412100 7 £2_PP1IVO5_SO . .
FireWre Port 5K Pull-Down Detect =
R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
1185 Host can detect as |oad on TPBI AS signal .
N%lb Current source only active when FWPWR EN is | ow. .
2
FW PVWR EN L 3.3V FW Swi tch
T%ZZZOQ%4 PP3V3_FW FWPHY
1 234252261187184.5%:845%% ¢°_PP3V3__ S0 7 39 40 41
° crimca ([R4270 Raz71 FW SKPD DET L R R | ST EDP = 0. 14A (850
b | Q4275 5%15}4, 18w B2 [J)VIN  vour([B1
o [ | = cangr ] |l U201 & U4202
w010 - FW PUR_EN | 7] FW 5KPD DET RC 5 oL N o
%~ - Par t TPS22924C
CRI Tl CAL 3 6 CRI TIOCAL C4217UO 1 ey T v Type Load Swich
s
1 BC847 %6;?5(—? @5_ F RI 2 BC847CDXVETXG is\z R(on) 18 nOhm Typ
B f 402 = 50 nChm Max
= FW P1_TPBIAS R 1 1.0V FW Swi t ch Max Qutput: 2A
: 202
R4271% o 52 20 1 15,08 111901 3, PPLVO5_SO TPS22924 PPIVOS EWFEET
' A2 Al = .
%’{:211 W B2 |MIN  vour([ 1 ] VOLTAGEST. 05V mm
PLACE_NEAR=C4360. 1: 2 mﬁ 4202 o CRI TI CAL LSl FireWre PHY requires 1.0V.
1 oN 1R4202 To avoid an extra power supply,
o oW PL_TPBI AS 1UF —— ap 0,549 1.05V is used with a series R
&%‘(A 2 g /6w to reduce vol t age.
402 2!;40:2

R4277* 'R4276
10K 100K FW PLUG Lo
1 g} %"1&\4\/ Pul | -up provi ded on anot her page.
b2, , 462 3 CRI TI CAL
EW WAKE s 7\ 4276
DVB53DOWV
NO STUFFl s/ sor-ses
° 04.217u§ : ¢ SYNC NASTER=T27 MLEB SYNC DATE=12/ 15/ 200
5 % Lmya= -
! ok 2 FireWre Port & PHY Power
gtz
w o - FV643 VAKE L EW643 WAKE L | 2lc |'<* s ~
" Rl 1 CB Appl e I nc.
276 ®
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

FW543 TPCPS Leakage Protection

FWs43 has internal |eakage path from TPCPS pin to VDD33.

Di sabl ed per

instructions

Unused FireWre Ports
LSl

FireWre PHY Config Straps

Configures PHY for:

CANNOT SYNC THI S PAGE FROM T27,

TPA AND TPB FOR W4350

I'S SWAPPED

ground for

FET bl ocks current to TPCPS until VDD33 is powered. (Al unused port signals TP/ NO - Port Bi li ngual (1394B)
- =PPVP_FW PHY_CPS FET (From Port)
- =PPVP_FW PHY_CPS (To PHY) 41 40 30 7 _PP3V3 FW FWPHY
- =PP3V3_FW FWPHY
- =PP3V3_SO_FWATEVG % NC FW TPBI AS — NC FW TPBIAS 39 a1 N N
N . X X m = NAKE_BASE=TRUE NG TEST=TRUE R4382 R4380
Signal aliases required by this page: o a1 306 NC TPAP __ NC FW TPAP o 30 a1 62 10K 10K
- —FW PHY_DSO <o = TAKE BASETTROE WO TEST=TRE 1% 1%
it NC FVO TPAN — N Fvo TPAN w0 a1 o e iiew
- =FW PHY_DS1 w1 107 _PPVP_FW PPVP_FW CPS 30 a1 R e = AKE BASESTRUE NG TEST=TRUE 202, , 402
- =FW PHY_DS2 M N_LINE_WDTH=0. 4 nm
.~ From Por t M N_NECK_W DTH=0. 2 mm 82 41 39 s, NC FW)_TPBP —_ NC FW) TPBP 6 39 41 82
D NOTE: This page is expected to contain VoLTAGEST2. 6V < = MAKE_BASE=TRUE NO_TEST=TRUE 29 ME(\IE\PBI-iYSE:DTESE — FWPHY DSO oo 0 4
i v - TPBN — NC FW)_TPBN -
the necessary ali as.es to map .the RA311} —_  PPVP FWCPS 0 a1 82 41 39 By NC FWO = fvp T 6 39 41 82 41 30 FWPHY DSL —  FWPHY DS1 0 a1
FireWre TPA/TPB pairs to their 470K To FW643 " NAKE_BASE=TRUE — oD
i NC FW2_TPBI AS —_ NC FW2_TPBI AS 39 FWPHY DS2 — FWPHY DS2 39 41
appropri ate connectors and/or to Ll v D = NCheTeEAs e D = oD
properly terminate unused signals. M- LF NC FV@ TPAP __ NC FV2 TPAP
- - - 022 R ¢ = WAKE_BASESTRUE NO_TEST=TRUE o ‘R4381
BOM options provided by this page: CPS EN L DIV PR NC FV2 TPAN — NC FV\Z_TPAN . o0 %gK
( E MAKE_BASE=TRUE NO_TEST=TRUE 1/ 16W
1 41 39 LY. NC FW2_TPBP — NC FW2_TPBP 6 39 41 M- LF
1394b inpl enentation based on Apple R4312 = MAKE_BASE=TRUE NO_TEST=TRUE 402
FireWre Design Guide (FWDG 0.6, 5/14/03) 4139 6B NC FW2 TPBN — ml\ﬁ B':A\/S\E:TTR['-;EN T 6 39 41
a1 40 30 7 _PP3V3 FW FWPHY
CRI Tl CAL
Ter i nati on Cabl e Power L4310
X N Not e: Trace PPVP_FW PORT1 nust handle up to 5A
FERR- 250- CHM P
Place close to FirewWre PHY a1 a0 7 _PPVP_FW
p 1 2 __PPVP_FWPORT1 F
M N_LINE W DTH=0. 5_nm
40 39 FW P1_TPBI AS sMm Vc{“?ﬁéjfa‘é‘(/m*" 25 mm
1 C4314 -
—— 0. 01UF
Jﬂv
1 C4360 2 %
0. 33UF 402
0%, (EW PORT1_TPA_P)
2 CERM XS5R (EW PORT1_TPA_N) =
402 V| —TPA_|
= "Snapback" & "Late VG' Protection PORT 1
NODEL=| 85 77 75 74 73
S GNAL_MCDELEENPTY W’”l | gt g (PERVa S0 BI LI NGUAL
1 72|71 82 81 &7 &
RA4360 R4361 CRI TI CAL
56. 2 56. 2 PLACE_NEAR=W4350. 1: 2 nm J4310
1%
Thew 1/ 16w i 1394B- VD7
MF-LF MF-LF v o R TH
, 402 402 ,
PORT: 52 45 P\ PORT1 TPA P u4350 (EW PORT1_TPB_N) 1 OTPB— TPE(R)|
oz a1 oo E—FW 1TPAP K BASETTRUE TPD4L§P1394 (EW PORT1_BREE) 9 TrBer> QUTPUT
52 41 30y EW PORT1 _TPA N 22 38 FWPORT1_TPA N TP_FWATEVG VCLMP 3 lveLwe D1+ 8 (EW PORT1_TPB_P) 2 | 5TPBY VP Tree
= VAKE_BASESTRUE DL-| 7 2 "
B 52 41 30y EW PORT1_TPB P 22 35 FWPORT1_TPB_P 10 ¢OOT}—EVPORT_PVR EN . 4_[FWPWR_EN B
= VAKE_BASESTRUE R oo+l s NCX——f——0sane| =
52 a1 30y EW PORT1 TPB N 223 FWPORT1 TPB N B CAL o s (GN\D) 5 v
S| GNAL_WDDECEENPTY Y | T WRKEBASETRE R4130%E G\D - (EW PORT1_TPA_N) s | e (!)VG oA
'R4362 R4363* s FW PORT1_AREF | T T
56.2 56.2 W LE (PINS 5/6 AND 7/8 ARE { EVW.PCRT1_TPA_P) o™ &
1/16W 1/ 16W 2 SWAPPED FOR BETTER ROUTI NG
M- LF MF-LF 10 o
2402 4022 PLACE_NEAR=J4310. 5: 2 nm 11
EW PORT1_TPB C 1 C4319 . ©lcussis
= 0. 1uF —— ——O| oo
BT = o
1 R4364* XTR q
C4364 4 99K 603-1
— 220pF It (FW PORT1_TPB_P) ‘Ra319 = 514S0605
5%, 1/16W (EWPORT1_TPB N)
2 cm Yo 5 = = - im AREF needs to be isolated fromall
9%
?/usw I ocal grounds per 1394b spec
M- LF
402 . .
240 When a bilingual device is connected to a
beta-only device, there is no DC path
between them (to avoid ground offset issue)
— BREF shoul d be hard-connected to | ogic

speed signaling and connection

MASTER=T27 M.B

ISYNC

SYNC _DATE=07/ 28/ 200!
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PTE: 3.3V nust be SO if 5Vis S3 or S5 to
ensure the drive is unpowered in S3/S5.

2358108 4% PP3V3 SO

8 3
4674274140737 36 3 3.
85 77 75 74 73 72 71

R4597*
100K

50

1/ 16W

402 ,

59 57 46 44 43
7:

ODD Power

Cont r ol

s PP5V_SW ODD

© I QDD PWR EN L

R
4590
TPCP8102
42 32 30 7 ¢ PPSV_S3
23] & 23viK-sm
R4596" C4595 b:
00K 0. 068UF ——
0% o ro—
118w 2
b ? o ) C4596
R4595 0. 01UF
ODD PWR EN LS5V L 190K DD PVR SS L2
5%
1/ Tow 10%
Q4596 |l os” =
SSMBN37FEAPE
SOT563 Iq-
—
5
2[G7 S|y
ODD _PWR _EN
3
=
PLACE_NEAR=J4501. 9: 3nm

PLACE_NEAR=L4500. 1: 2nm
6 PP5V SO HDD FLT

CRI TI CAL

L4500
FERR- 70- OHM 4A

PP5V_SO

M N_LINE_W DTH=0. 6nm
M N_NECK_W DTH=0. 4nm
VOLTAGE=5V

PLACE_NEAR=L4500. 2: 2mm

||
I
o
.
c
Ti

M N_LINE_W DTH=0. 6nm
M N_NECK_W DTH=0. 4nm

VOLTAGE=5V

71,62 61 57 84 52 51 50 49 48
232320 18'18 1718 1387 &
46742741740 37 36 33 29 27 26

85 77 75 74 73 13

PP3V3 SO

R4590"
33K

5%

1/ 16W
MF-LF
402,

SATA ODD Connect or

45 5 (OOT} SMC_ODD DETECT

I ndi cates di sc presence

8,7 22 47 52 54 65 68 70 72 73

7157 4226 222016 7 PELVS_SO

CRI TI CAL C4520 1”2 SATA ODD R2D C N (T 6 0
34500 0. 01UF 1 10y cem 402
54722- 0164
(- ST-SM. 4521 1|2 SATA ODD R2D C P N
2lo ol | prrrp—— am e e
[INE &0 5 SATA ODD R2D P | 0. 01UF 0% 16V CERM 40
IDdE =0 ¢ SATA CDD R2D N
8 OC 7
10 ch :EssSATAGDDDZRUFN
12 00 11 :EssSATAGDDDZRUFP p—
2200 22 | CA525 1 ||2  sSATA coD 2R P oD ¢
56 papeypy | vy
L CA526 1|2 SATA oD D2R N i
51650616 SSTPa | prra——— T
71 57 42 26 22 20 16 7 PPLV5_S0
R4515"
4. 7K
59
1/ 16W
ME-LF
402,
—
Internally PD ~150K
Wite: OxB6 Read: OxB7
ADDR1| ADDO | Address (WR)
71574226 2220 10 7 PPLY5 SO o L 0x96/ 0x97
. 514 . 4519 0x98/ 0x99

L
H
H

0xB6/ 0xB7

I Ir

SYNC _DATE=05/ 15/ 2010
—

) 0xB8/ 0xB9
B D2R val ues for 3dB de-enphasis
CRI Tl CAL 04536 NO STUFF .
34501 15PF R4510 »
1 4. 7K
R4531 54722- 0224 an_va W' |_ " 5% of 2 PLACE_SI DE=TCP (éb_vo D=QRag
o P e o it
46 SYS_LED_ANCDE z\/\'/v\ 1 SYS LED ANGPE R N ) R4536 QO VA O=T MLAE? 2 \\/ﬁ) 85 SATA HDD D2R RORVR OUT P C4518 1 I I 2 SATA HOD 2R P oD 15 o
0 O 3 % - UE won aev a0
o o ol o T AR 2 A e sn o e 45167 |1 s srieo e mma e 4510 o.0ix
“os  C4531 * s ode - s 6 SATA HDD D2R C N__| Hew 00 [ i i am w PS8521A 85 sara vep cor rervm ar 517 1 H 2 smimmny s
1UF b TQFN v 1o o aoe
000;%30 1o ol - w0 o SATA HDD D2R C P |4.] R4535 n e i A curd s | 0 o106
5 10 L 10 | \
oy 2 = 88 - o . b N —VC’WR‘{F“'ZE.“%;”EO cara voo e e o515 H 65 sara too ton s 1 2 a1 CRITI CAL A_ouTN 14 assara b0 0 s L @513 s Hz snmimmocn e 0
L o 20 o o e an [P,
= =10 o= L 20 ¢ SATA HOD R2D P 1SPF GND_ VO D=TRUES._sata 100 0 sorve aur B OUTN B I 2 0. 01Uk
NC 15 lo o 16 1|5|2 85 \TA_HDD_R2D_RDRVR QUT P S |B_outP B_I NA_** BS5SATA_HDD R2D RDRVR IN P 4512 1 Hz SATA HOD R2D C P T 26 80
17 1s VO TRE " o o o1 [P,
R4532 44 6 LR RX_OUT 1 8 8 20 T e, o 23 16 [Ty SAmAme b 7 |En REXT samaeprum
oy 3 , 10 _ePP5VS3IRR 25 o042 a2 _sarasorv | 2 jpooro 8 |B_PREO/ | 2C_ADDRO  A_PRE1/SCL_CTL| *° Sweus poi auk I 16 23 27 20 31 48 62 77 81
5957 46 44 43 42 32 30 7 & M N_LTNE W DTHE0. S
et M NNECK W DTH=0. 2mm 4z _srvprm | oc hoor o |APREO/ 1 2C ADDRL B _PRE1/ SDA CTL| Y7 sveus o oara 16 23 27 20 31 48 62 77 81
; ~ - <D
A t CA532 R2D val ues for 3dB de-enphasis 10 ) 2¢ Ene
. 1UF r—( ~
SV 51650687 CA534 RA512*
2 1oV 15PF Test 18 |TEST
XTR CERM THRM 4. 99K
12 a\D 10
o va BTRE | [ oerm 5% 7 PAD 1/ 16W
R45344.02 s0v ol al = Mss )
= GND_VOI D=TRUE
v g 3L 2 5 25 1 a0 wn oo e w CA511 1| | 2 33850907
A SATA HDD / IR/ SIL Connect or B
SYNC MASTER=K91 M.B
R4533 [
aovaoTRE 41,2 ) ML 1% 510 SATA/ | R/ SI L Connect
2 402 80 sara oo o rep 4510 1 || 2
3’ T 001F [ 0 v e
15PF GND_VO D=TRUE d} App| e I nc.
1]]2 ®
GND_VO D=TRUE | | CERM 50
202 sov
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USB Port

Power

Switch

Left

CRI TI CAL
L460
FERR- 120- OHMV 3A

SO

USB Port A

PP5V _S3 RTUSB A F

CRI TI CAL
U4600
TPS2561DR
SON
C 60 59 57 46 44 4232 30 7 o _PPSV S3 21INO QouTl MPNP?I\/NESV% UFrQ;LLéssB AlLIM
3Nt ouT2| @ | M N_NEGK-W DTH-0. 378 T
VOLTAGES5V
20 USB EXTA OC L 10 FAULTL* ILIM7__USB ILIM | PP5V_S3 RTUSB B | LI
USE EXTB OC L A . M N_LT NE_W DTH=0. 5 mm
21 (oom—USt FAULT2 MNNEGCW DTH-=0. 375 mm
4 |ENL
73 o7 _DDRREG EN s |ene THRM
Tl G\D PAD 1
X A , RTcAL R4600 4695 1 617 b
C4690 C4691 .|t 4696 S 23. 2K 10UF — 10UF ——
10UF —/— —— 0. 1UF —— 220UF- 35MOHM e 20% — 20%—T

20% —T— —T— 20 —T~ 20% MR 6.3V , 6.3V 2

63V, , 1oV 5 2%, L X5R X5R

X5R CERM POLY- TANT. 2 603 603

603 402 CASE- B2- SM
Current |limt per port (R4600): 2.18A mn / 2.63A max

a7_s6 45 26 7 6 _PP3V4A2 G3H

USB/ SMC Debug Mux

SMC_DEBUG_YES

'R4650
10K
59
1/ 16W
V- CF
, 402

|||—

85 USB2 EXTA MUXED N

85 USB2 EXTA MUXED P

M N_LINE_W DTH=0. 5_nm
M N_NECK_W DTH=0. 375 nm
VOLTAGE=5V

CRI TI CAL
J4600

usB
F-RT-TH-M97- 4

I

CRI Tl CAL
L461
FERR- 120- OHM 3A

SO

[eNeNeNe)

D4600
= RCLAMPO502N
SLP1210N6

CRI Tl CAL

We can add protection to 5V

PP5V _S3 RTUSB B F Place L4605

USB _DEBUGPRT EN L

73%64°%63%55 4o
SMC_DEBUG_YES
C4650 *
0. 1UF p—
g Vi
CERM 2
A7Asassm_SNCRXL 402 S 1M+ Y+ L
47 a6 a5 5 (OOT—SMC TX L M we50 YR
Pl 3USB102ZLE
B EXTA P 7 TQFN
80 24@_US D+ ®n
%0 20ggry—USB EXTA N s o CAL
ISMC_DEBUG_YES
¢8O SEL| 10
GN\D

SEL=0 Choose SMC
SEL=1 Choose USB

<m

R4651
0
N 2
5% SMC_DEBUG_NO
16w
Vo5 R4652
0
N 2
5%
1w
oty

402

4615

0. 01uF
20%

16V

CERM

402

80 24 BT USB EXTB N

1
1

0603

M N_LINE_W DTH=0. 5_nm
M N_NECK_W DTH=0. 375 nm
VOLTAGE=5V

]
NCl»
100
NCle
10,

if we want, but

| eaving NC for now

and L4615 at connector pin

CRI TI CAL
J4610

usB
F-RT-TH-MB7- 4
5

3 s USB LT2 N

80 24 USB EXTB P

ss USB LT2 P

Left

100
NCle
10,

g

VBUS

D4610
= RCLAMPO502N
SLP1210N6

CRI Tl CAL

USB Port B

I SYNC

MASTER=K91 M.B

SYNC _DATE=06/01/201d

Ext er nal

Cﬁ} Appl e I nc.
®

THE
Pl
THE
|
N
1

ROPRI ETARY Pl
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| R SUPPORT

60 59 57 46 43 42_32 30 7 ¢ PPSV_S3 .
72°67 66 61

1 4801
0. 1UF
10%
10V
2 X7R- CERM
WV
u4800
CY7063803- LQXC
N
50 20 B USB IR P 12/P1. 0/ D+ PO. 0|7
O FRERENTT AL_PAI FEUSB2 TR USB IR N et 1/ 0 o 1l
8 24 . L1
B A PR AT ]
16|P1. 3/ SSEL I NT1/ PO. 3[4
4803 17]P1. 4/ SCLK I NT2/ PO. 43 R‘igc?o
TUF 18/p1. 5/ SMOSI TI 00/ PO. 5|2 IR RX QUT RC o LAANZ IR RX QUT __emy6 42
10% 191P1.6/SMSO  TIOL/PO. 6 5%
£, W
- 8 CRI L 402
" o
" 1 C4804
1 P/ 33650633 0. 001UE
- = 0V
21|NC 2 Cerw
402
22
C =
= THRML -
PAD

SYNC _VASTER=K91 M.B SYNC _DATE=05/ 15/ 2010
TTILE e —

Front Fl ex Support

d} Appl e I nc.
®
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
h i i i 11 -ups.
those designated as inputs require pu ups . _PP3V3 S5 AVREF SMC
64 63 53 48 47 45 43 26 7 5 _PP3VA2 GBH
C4902 1 C4903 1 C4904 1 C4905 1 C4906
22UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF
20% —— 200% —— 200% —— 20% —— 20%
508 1A 1A 1A 1A
e va PLACE_NEAR=U4900. EL: 3}
D RA9DY PASIEHTALIMEIT 1oy 1az: 3
\ 2 PP3V3 S5 SMC AVCC
M N_LTNE_W DTFH=0. 25 M C4907
yTew  VNCNECKWDTHO. 1 M « o - 0. 47UF
VELF - 4920 S| a|z|E| z| 3 0%
402 CERM X5R 2
4900 Avec Ve VL AVREF 402
s _TP_SMC P10 -2 P10 DFE2117RVPLP20HV POl 112 g  SMCPM G EN oo ¢ 7 w900 1 R4909'| |'R4901
a6 TP_SMC RSTGATE L = A3 P11 TLP- 145V P61 K12 NG & - 10K 10K
= ————=#—XNC DF2117RVPLP20HV —>= NC 5% 5%
AL2 K11
7 26 20 [TEy—ALL_SYS PVRGD - P12 (1 OF 3) Pe2l K1 g S NC b 145y 1716w /16w
B13 |pj3 P63l J12 MF-LF M- LF
» D—5 PRD - oM T M ®XNC TR N (3 OF 3) a0z, |40
NCx—gm——— P14 Pod D oD 17 e 7 om T MDLL Ot g SMC VDL am:
v am PM DSW PWRGD - P15 P65 " gm—X NC v SMC_KBC MDE
%6 20 (OOT}—SMC_DELAYED PWRGD & 22 |P16 P66 21 g SMC PROCHOT 3 3 L am oa 474 (IRy—SMC RESET L | _g D4 RES* -
25 17 ¢OoT}—PM PURBTN L - " P17 Pe72 g SMC BIL BUTTON L am e e e
o= o= 46 _SMC XTAL 23 | XTAL
a4 _TP_SMC P20 - D13 |p2o p70|_"No SMC_CPU VSENSE a6 49 a6 _SMC_EXTAL A2 | EXTAL NM B3 - SMC NM am
NG €11 |poq pra| M1 * SMC_CPU | SENSE Qg
NC:E - D12 |poo p72| L10 * TP_SMC ADC2 am
F11 N1 TP_SMC ADC3
NCx—gm——{P23 P73l —  gu—— TP SMCADSS e e TRST L
w5 IP_SNC P24 DalEEY Y P2 o SMCGEXVSENSE  gmwaw ETRST g SNCTRS ame
NCx—w 12 |pog P7s| M o SMC_GFX | SENSE a4 AVSS{ L2 1 1 1N0 ST
w0 46 _SMC BMON MUX_SEL - P26 P76 M2 g TP SMC P1V5S3 | SENSE am < L Vvss ?S‘Kgoz ?S‘Kggg 0R4903
NC E10 |p27 P77 112 - SMC_CPUVCCI O | SENSE G 46 49 5% 5% 5%
e HEHEI XW1900 e e e
81 47 16 s@m—“_” P30 P8O[_A”. - SMC SCI L feu1 JLED M , 402 , 402 , 402
o1a7 15 oQ@YLPCADL> 000000 0 gy P P31 Pel % g 2 54 1
61 47 16 5®W—“_03 P32 Pg2| € - PM CLKRUN L QoD s 17 a7
C o1 a7 16 6 LPC AD<3> 87 |p33 pgal o - LPC PWRDWN L a7+ = PLACE_NEAR=U4900. L3: 4 L
o147 16 o [T)—LPC FRAME L - 28 1p34 Pgaf A6 - SMC TX L OO © 43 45 46 47 -
D8 BS
26 MC LRESET L - P35 P85, MC RX_L ) 6 4 45 46 47 D SMC AVSS o a0 50
o1 20 [TT) LPC CLK33M SMC - o7 |P36 P86l oy (OC)  SMBUS SMC MGMI' SCL B 40 84
o oQ@ry LPCSERIRD 00000 ey P37 POl qm SMC_ONGFF L w6 5
= <
NCX—tg= o |pao Po1| & - SMC BC ACOK (T 46 49 63 64
46 _TP_SMC P41 - A5 P41 P92l 2 - SMC PME S4 WAKE L Yan RO
o4 a5 @y SVBUS SMC MGMI_SDA (OO up— 2 [P42 P93l & - PM SLP S3 L Yany LEVERE
' _TP_SMC P43 - A |paz poal ™ - PM SLP S4 L s 7% 7
NC < |paa pgs|_ & ¢ PM SLP S5 L ame e
NCx—@m——P45 PG T SMe_QLKE2K <
s (@Om}—1P_SMC_GFX THROTTLE L - < |pae PI7| i (OC) SMBUS SMC 0 SO SDA CBD 5 %2 48 51 84
s (OOT}—SMC_SYS KBDLED - @ |paz hand
a7 a6 a5 43 & QOT}—SMC TX L - @ |psg
47 a6 45 43 o [TR)—SMC RX L - %3 |ps1
84 51 48 32 s@%{% P52
- u4900 «
o SWEDAOPY I PAO DF2117RVPLP20HV PEO SMC CASE OPEN ©
16 SPI_DESCRI PTOR OVERRI DE L (A0 N _IpAl TLP- 145V PE1[ 2 - SMC TCK. T & 46 47
26 17 ¢OOT}—PM SYSRST L (A0 g M_PA2 (2 OF 3) PE2| K2 - SMC TDI T ¢ 40 47
4 USB DEBUGPRT EN L (0 g ' |PA3 oM T PE3| ! - SMC TDO oo © 40 47
gy MEMEVENT L 0000000 0 (O0) ey 2 PM PE4L < g SMC TV (TR © 4 47
B 40 s2@y W EI_EVENT L (OO L1 |pas PFO|_K8 - G3 POWERON L am
63, SYS ONEW RE K |PA6 NS
> ONEWRE 0000000 () ey PF1 - SMC SYS LED 16
SMC BATLOW L (Q0) L2 |pA7 gl oD
73 45 (OOT}—=D = . PF2! 1’: - SMC LID ) 46 53 63
NCx—p PBO PR3 —  g—XNC
40 19 (OOM}—SMC_RUNTIVE SOI_ L - © |PB1 PFal™ g % NC
42 6 [TR)—SMC_ODD DETECT - 59 |pB2 PF5| ™ g TPSMCPFS 4
76 73 40 o (oom}—SMC S4 VAKESRC EN - 249 {Pe3 PFOL X X NC
16 _SMC PB4 - ;z PB4 PF7LM™ X NC
NCX—gpm————PB5 pao|
SMC DP HPD L a1 |pg ———————@=—XxNC
“° E_SNC ox p—— - L PB? PGLLY g SMSINT L an K NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
OVE -
o [D—= - PG2| K& SMBUS SMC BSA SDA 6 48 63 64 84 If SVMB interrupt is not used, pull up to SMCrail.
52 SMC FAN O CTL - Gl pco PG3|_ < SMBUS SMC BSA SCL 6 48 63 64 84
s (oo} NC SMC FAN 1 CTL - G138 |pc1 PG4 © e (OC)  SMBUS SMC A S3 SDA CED 5 52 48 54 55 8
a6 NC SMC FAN 2 CTL - F12 |pc2 PGs| iy (OC)  SMBUS SMC A S3 SCL CBD 5 52 48 54 55 8
a6 NC SMC FAN 3 CTL - M3 Ipc3 PGa[ M @ (OC) SVBUS SMC B SO SDA D @ 51 0
52 SMC _FAN O TACH - G0 |pca PG7| L8 oy (OC) SMBUS SMC B SO SCL D) 48 st 8
FAN 1 TAC a2
40 [Ty—NC SMC \CH - PCS pHOLE2 - SMC_PROCHOT 6
a6 NC SMC FAN 2 TACH - ! Ipos 2 b SMC THRMIRI P o
a6 NC SMC FAN 3 TACH e 313 |pcy PH1 - oo 6 RA910
e Sh -> PH2LP2 g X NC 4
46 TP _SMC SA | SENSE - MO |ppo PECI / PH3| A Gt CPU PECI R 1/\/\3/\/2 CPU_PECI 10 10 78
49 46 [Ty SMC DOI N VSENSE - ™ |pp1 PEVREF/ PH4| 52 - EVCQ O S0 SMC R e
50 46 N_| SENSE - K10 1pD2 PEVSTP/ PH5| & - PM PECI PWRGD R MoLF
SMC_PBUS VSENSE L8 |pD3
49 46 [TI)—SN -
50 4 SMC_BMON | SENSE - " |ppy Rao11
A 0 0 [Cmy_SVC_CPU H_I SENSE - © loos ©4910 * AN A—FPPL0S S0 WaRBH TR
4 [Ty P_SMC_ADCL4 - < _lPos R 16w SYNC DATE=07/ 07/ 2014
50 46 SMC_OTHER HI_| SENSE - L7 lpp7 ciRw 2 MosF
m—= 02 SMC
R4912
= 0
s 2 PM PECI _PVRGD D
AN g d} Appl e I nc.
el ®
402
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8

7

2

as

90
as

as

as

as

a6

as

; NC SMC FAN 2 CTL —_NC SMC FAN 2 CTL
SMC Reset "Button", Supervisor & AVREF Supply e = eAseTTRE
46 45 _NC_SMC FAN 2 TACH —_NC SMC FAN 2 TACH
53 48 47 46 45 43_z6 7 ¢ _PP3V42 G3H T VAKEBASETRUE
73%i & NC SMC FAN 3 CTL —__NC SMc FAN L
o 40 a7 40 45 15,50, 5, PPIVAZ_G3H oo S
Deskt ops: 5V p 46 45 _NC_SMC FAN 3 TACH —__NC SMC FAN 3 TACH
il : .42V = MAKE_BASE=TRUE
Mobiles: 3 A o4 63 a0 40 a5 _SMC_BC ACOK —__SMC BC ACK
C5020 * - i R5000 —="WAKE_BASE-TRUE
0. 47UF —— V+ VIN 100K 55 46 a5 _SMB I NT L — SMS INT L
' U5010 iew ke _BASE-TRE
cerXoR 2 NELLF 49 40 45 _SMC_CPU VSENSE —__SMC_CPU VSENSE
208 VREF- 3. 3V- VDET- 3. 0V , 402 WAKE. BASE=TRUE
DFN | SENSE —
D s SMC TPAD RST L SQMRL*  (1PUSND903048  RESET* 5 SMC RESET L oD s ares 0 SME CPU | SENS T
SMC_ONOFF L 7
53 46 45 [TRY—SN gVR2* 1Py PP3V3 S5 AVREF SMC a5
SMC_MANUAL RST L 4 |pELAY REFQUT| & M NREGCW BTHEG. &
T T VOLUTAGESS. 3V
oM @D AR 10 46 45 _SMC_GEX_VSENSE — SMC GEX VSENSE
R5001 5001 + o =T e e
0 0. 01UF —— C5025 * 1 C5026 49 a6 a5 _SMC_GEX_| SENSE —_SMC _GFX | SENSE
$ow C 0% —— 10uF —— —— 0. 01UF = NAKE_BASE=TRUE confirmi
ME- LF chan 2 29T T 46 a5 _TP_SMC P1V5S3 | SENSE TP_SMC P1V5S3 | SENSE
2 603 402 X5R 2 2 CERM = NMAKE_BASE=TRUE
S| LK_PART=SMC_RST 603 402 a9 46 a5 _SMC_CPUVCCI O | SENSE SMC _CPUVCCI O | SENSE
MAKE_BASE=TRUE
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND_SMC AVSS a5 49 50 a6 a5 _TP_SMC SA | SENSE TP _SMC SA | SENSE
M N-REGK-W BTHEO, 1 VAKE BASESTRUE
MR1* and MR2* nust both be | ow to cause nanual reset. VOLTAGE=0V o1 m 49 a6 45 _SMC _DCI N VSENSE SMC_DCI N_VSENSE
Used bi | iak . NAKE_ BASE=TRUE
ed on nobiles to support SMC reset via keyboard w0 46 45 _SMC DOl N_| SENSE SMC DI N | SENSE
NOTE: | I pull- VIN, V. MAKE_BASE=TRLE
nternal pull-ups are to L not V+ a9 a5 a5 _SMC_PBUS VSENSE SMC _PBUS_VSENSE
MAKE_BASE=TRUE
50 46 45 _SMC_BMON | SENSE —__SMC_BMON | SENSE
= NMAKE_BASE=TRUE
soaas SMCCPUH ISENSE  — SMCCPUH ISENSE s
= NMAKE_BASE=TRUE
50 46 a5 _SMC_OTHER HI | SENSE — HER HI | SENSE
= NMAKE_BASE=TRUE
b a6 a5 _TP_SMC P10 —_ TP SMC P10
n " = NMAKE_BASE=TRUE
Debug Power But t ons 1o xs _TP_SMC P20 o ene b0
= MAKE_BASE=TRUE
o SMC ONOFF L [OD 4 4 5 146 45 _TP_SMC P24 — TP SMC P24
MT oMT = MAKE_BASE=TRUE
C | s0 46 45 _SMC BVON MUX_SEL —_ SMC_BMON MUX_SEL
R5016 R5015 == WAKE_BASE=TRUE
PLACE_S| DE=BOTTOM 0 0 PLACE_SI DE=TOP a6 as _TP_SMC P41 —_ TP SMC P41
1/ 10w tow T e sAsETRE
M LE P 146 45 _TP_SMC P43 —__TP SMC P43
603 2 2 603 = NMAKE_BASE=TRUE
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN 46 45 _TP_SMC PF5 —_ TP SMC PFS
= NMAKE_BASE=TRUE
= 46 45 _TP_SNC RSTGATE L — TP SMC RSTGATE L
MAKE_BASE=TRUE
R5012
17 [IE>—PM CLK32K SUSCLK R PLACE NEARTU1800. Na4: 5. 1 22, SMc ak3K
5%
1/ 16W
VE- LF
402
PP3V3 S4 7 46 53 54 72
- - 1
| rcui R5020
SMC Crystal Grcuit RS0:
59
C5010 1/ 16w
R5010 TopF i
SMC DP HPD L
Q6020
D3
B saBisry | 12
= 53 45 45 (TR SMC PME S4 WAKE L
1 ot
sov
o3 - 75 E DP_A EXT HPD
System (Sl eep) LED Circuit
°0 °f%7 3°_PP5V_S3
7B R
.
reoz1’| ['Rs0s0 BATLOW | sol ati on
523 20
T5 o6
1/ 16W 1/ 16W
st 6
2 30 26 24 23,23 2019 17 0.7 s PP3V3_S5 PP3V3_SUS 71617 18 19 20 22 71 72 73
SYS LED ILIM
CRI TI CAL
1
SYS LED L VDIV R5040
100K 040
1/ 200 SSMBK15FV 1
R5032* 201, SOD- VESM HF
1. 471§ 6 5 a4 CRI TI CAL
o
A b 55 & %030 2 1= > SMC_BATLOW L ST Lo PM BATLON L gy
202, Ly DVB54DOUV ]—”—,
SOT- 563
SYS LED L =1 R5041
_| > 1 0 2
Q
%ﬁ?‘é" NOSTUFF
S G c 402
1 2 3 .
Internal 20K pull-up on PM BATLOWL in PCH.
a5 @_SNC SYS LED SYS LED ANODE oD +

SMC FSB to 3.3V Level Shifting
25222128%18118717%18%18"6%9 §°_PP3V3 SO
1075270 0 87226 50 30" 5o
®FRLA
1 1
o o o R5061 R5060
100K 10K
. £ P o
M- LF M- LF
, 402 , 402 TO sMC
9
. SMC PROCHOT 3 3 L o
6
D 6060
- DVB53DOWV
49 |<_ SOT- 563
CPU_PROCHOT BUF 2|G
“héeds Isense on DDR rail TH
TO CPU 3
4 78 6 10@ry—CPU PROCHOT L s gﬁj.gggow s
%& SOT- 563 1
4
9
s
49 =
s
s am
PM THRMIRIP L R
o R e,
3Py @B059
SSMBN37FEAPE
SOT563
50 nkl G|s
SMC_THRMTRI P @45
63 53 4 47 40 45 43 267 o _PP3VA2
ONOE 10K 4 2
oD s s3 a6 45 _SMC F L R5070
45 _G3 PONERON L R5072 10K 1mz S% 1w M-LF
6353 45 _SMC LI D R5071 100K LAAAZ S% 116w MLF
47 a5 a3 0 _SMC TX L R5073 10K 1 ppin/z o Viow Wi
SMC RX L R5074 100K 1 , 5% UTeW M-LF
a7 a5 43 0 NN mew e TE
47 a5 6 _SMC_TNVB R5077 10K LAAAZ
47 a5 5 _SMC_TDO R5078 10K IAAN 2 5% 1/16W  M-LF
47 455 _SMC TDI R5079 10K 3 \\nTz o0 i WL
a7 45 6 _SMC_TCK R5080 10K LAAA 2 S% 16w M-LP
63 45 5 _SMC BI L BUTTON L R5081 10K IAANZ S% /16w M-LF
7 46 53 54 72 64 63 a9 a6 45 _SMC _BC ACOK R5087 470K LAAAL 5%  1/16W M- LF
SMB INT L R5093 10K 3 2 et 1OW MLF
5 40 43 AVAYA S v v
100K
Siew 45 _SMC_PAO_PU R5091 100K LAAN 2
2502 45 10 _SMC_RUNTIVE SCI_L R5094 100K 1 aaprz or Trow e
NOSTUEF 5% 1/ 16W M- LF
SMC PME S4 WAKE L
TRKE_BASESTRUE oD = e =
73 a5 17 _SMC_ADAPTER EN R5085 10K LAAAZ
45 _SMC_CASE OPEN R5086 10K 1zAn2 5% 1716w MELF 402
5% 1/ 16W M- LF 402
45 _SNC PB4 R5088 10K LAAAZ
SMC_S4_ WAKESRC EN R5090 100K 1 o 5% Miew MELF 402
To T3 a3 0 N ——rew e r 02
32 5 _PP3V3 W AN
WFI_EVENT L R5089 10K 1 2
a3 %2 NN 5w e ez
Bel ow connections are different from K91
a6 45 _NC SMC FAN 1 CTL — NC SMC FAN 1 CTL 45 46
—— MAKE_BASE=TRUE
a6 45 _NC SMC FAN 1 TACH — NC SMC FAN 1 TACH 45 46
—— MAKE_BASE=TRUE
16 45 _TP_SMC_ADC2 — TP _SMC ADC2 w5 a6 ISYNC MASTER=LI| NDA K90! SYNC DATE=07/ 08/ 201d
—— MAKE_BASE=TRUE
16 15 _TP_SMC ADC3 — TP S\C ADGS 151 SMC Support
—— MAKE_BASE=TRUE
46 45 _TP_SNC_ADCl14 — TP SMC ADCL4 15 a6
—— NAKE_BASE=TRUE
46 45 _TP_SMC GFX THROTTLE L — TP SMC GFX THROTTLE L 45 a6 / ‘ppl e Inc.
—— NAKE_BASE=TRUE ®
o 50w a7 a6 a5 20,3 5, PROVAZ GOH | NOTI CE OF PROPRI ETARY PROPERTY:
45 _SMC GFX_OVERTEMP L R5095 10K 1 AAAZ PREPRNETR T hy %A'&'EE\JPEEEE%%EQE INC.
5% 1/16W  M-LF 402 THE POSESSOR AGREES TO THE FOLLOW NG
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LPC+SPI Connect or

CRI TI CAL
LPCPLUS
J5100
55909- 0374
W ST- S
64 63 53 a8 40 45 a3 20 7 5 _PP3VA2 GBH g
72 70 65 65 54 52 42 22,7 5. PPSV_SO
ool - LPC CLK33M LPCPLUS ame = o
81 45 16 6T LPC AD<O> 3o ot LPC AD<2> CED o 045 o
o1 45 10 oy LPC AD<1> Lo ol LPC _AD<3> Gy o 645 m
7 O C 8
o [[Ey—SPL_ALT MBI - ol & oo - SPI ROV USE_M.B oD ¢ 0 0
5 QO}—SPL_ALT M SO - 16 od2 g SPI_ALT CLK ame «
o1 a5 10 6 [TEy—LPC_ERAVE L - 35 ol e SPI_ALT CS L ame «
4517 6 (OOT}—PM CLKRUN L - 15| 5 ol LPC SERI RQ G 6
6 a5 6 SMC TV - Eud DA ECHI LPC PWRDWN L ame v s
o1 20 6 [ry—LPCPLUS RESET L - 10l 5 o - SMC_TDI OO © +5 4
46 45 0 GoOT}—SME TDO - 2l 5 o042 - SMC_TCK ooy ¢ 45 46
456 SMC TRST L - sl § oz - SMC RESET L OO 45 4o os
w0 o qm—SNC MOL o0 O —{up—SNC M oD
46 45 43 o [TR)—SM TX L - 216 o2 - SMC RX L OO © 42 45 46
29 00 30 - LPCPLUS GPI O oo & 1
3B\ 34
U
516S0573
SPI_ALT M SO o a7
SPI_ALT MOSI o a7
SPI_ALT CLK o a7
SPI_ALT CS_L o a7
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
f f f f
R5128  |'R5127 R5126  |'R5125 PLACE NEAR-I5100. 14. 5
0 47 47 47 PLACE_NEAR=J5100. 12: 5nm
5% 5% 5% 5% PLACE_NEAR=J5100. 9: 5nm
1/ 16W 1/ 16W 1/ 16W 1/ 16W PLACE_NEAR=J5100. 11: 5nm
it i it o
PLACE_NEAR=UL800. Y14: 5mm R5110 R5120
1o [ SPL_CSO R L AR 2 a1 SPLCSO L AMN s SPl MBCS L oD =
5% 5% PLACE_NEAR=R5125. 2: 5rmm
1/ 16W 1/ 16W
PLACE_NEAR=UL800. T3: 5mm R5111 e LF R5121 e LF
15 47
1 rmy—SPLGLK R 1 > a1 SPI_CLK 1 > SPI_MB CLK o 50
5% 5% PLACE_NEAR=R5126. 2: 5rmm
1/ 16W 1/ 16W
PLACE_NEAR=U1800. V4: 5nm R5112 NED;F R5122 NE;);F
1 @ SPL_MOSI R T AR3 2 o1 SPI_MOSI AN 2 SPI_M.B MOSI oD =
5% 5% PLACE_NEAR=R5127. 2: 5rmm
1/ 16W 1/ 16W
L R511523 Moos"
16 qom—SPL_M SO 1 2 SPI_M.B M SO ams
5% PLACE_NEAR=U6100. 2: 5rmm
1/ 16W
NELCF

402

ISYNC MASTER=K91 M.B
TTILE

SYNC _DATE=05/ 15/ 2010
—

CB Appl e I nc.
®
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PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
z:5%25305155‘35537535592“3 7% PP3V3 SO 235525%05155‘355375 6°92°3 1% PP3V3 SO 64 63 53 47 46 45 43 26 7 5 PP3VA2 G3H
e Y e R 0 7y e S e R e 5
BABER + BABER
- 1 1 1 1 1 1
Cougar - Poi nt R5200 R5201 SO DI MM " A" SV e R5250 R5251 SV e R5280 R5281 Battery Charger
1K 312900 4. 7K 4. 7K 2. 05 Z%OK
U1800 :I/Flsw ’Jirlsw (Wite: OxAD Read: OXAL 14900 :I/Flsw :I/Flsw 14900 116w iew 15L6258 - U7000
- LF : H LF LF L LF
( MASTER) 62, , 402 ( MASTER) 62 , , 402 ( MASTER) oz , , o2 (Wite: 0x12 Read: 0x13)
23 B Jf SMBUS PoH Gk — SMBUS PCH OLK 287 an 45 33 5 SVBUS SMC 0 SO SCL — SMBUS SMC 0 SO S o2 an g3 g, SVBUS SMC BSA SCL — SMBUS SMC BSA SCL — SMBUS SMC BSA SCL Ty
VAKE_BASE=TRUE = ] == TAKE_BASESTRUE == TKE_BASESTRUE =
D 29 27 8 T2 SMBUS PCH DATA — SMBUS PCH DATA 48277 45 45 3 s SMBUS SMC 0 SO SDA — SMBUS SMC 0 SQ SDA| 65 15 45 ¢ SMBUS SMC BSA SDA — SMBUS SMC BSA SDA — SMBUS SMC BSA SDA o a5 a8
B3 K e oeemE = LR %8 = e & = e = 858"
J L J J L
T29 Tenp
VRef DACs SO DI W " B" EMC1414- A: U5520 Battery
J3100 (Wite: 0x98 Read: 0x99)
u3300 16955
ite: AL : B r
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OXAS) — SMBUS SMC 0 SO SOL g | Battery (See Tabl e)
77 %3 12 SMBUS PCH OLK — —_SMBUS PCH QLK wen —_SMBUS SMC 0 SO SDA 8, Battery Manager - (Wite: Ox16 Read: Ox17) SMBUS SMC BSA SCL o a5 ag
42 31 g9 — — g9 31 a2 — 4574851 Battery LED Driver - (Wite: Ox36 Read: 0x37) — 6364 84
47 83 1% SMBUS PCH DATA = — SMBUS PCH DATA %8% L Battery Tenmp - (Wite: 0x90 Read: 0x91) SMBUS SMC BSA SDA 513,98,
i i
J L L
Mar gi n Control LED BACKLI GHT X19
w701 MC " Ma " VB G .
(Wite: Ufoosoliead‘ 0x31) (VRITE: 0x58 READ: 0x59) (Wite: 0x90 Read: 0x91) S nagement ShBus nnections
483 18 SMBUS POH CLK = = sveus pai Ak B8y = SMBUS SMC 0 SO SCL | 4553 52 9 50 25,23 15,0, 5, PPAVE S3
81 81
7 82 18 SMBUS PCH DATA — — _ SVBUS PCH DATA 186277 — SMBUS SMC 0 SO SDA 23,
(e = LR = §5%% |51
] L R5290"| |'R5291
sme 4. 7K 4. 7K
u4900 1/ 1sw J/ 16w
M key ( MASTER) Vass 5 02"
) U6800 84 ag a5 SMBUS SMC MGMI_SCL 22 48 SMBUS SMC MGMT_SCL
C XDP Connect or s (Wite: 0x72 Read: 0x73) NAKE BASE=TRUE
. MGME SDA 0413 -
12600 & 12650 = SWBUS PCH OLK BHE SMC " A" SMBus Connecti ons o o 0s SUBLS SMC < :45»/3“5'225553&% =
( R — SMBUS POH DATA %é % ﬁ NOTE: SMC RMT bus remains povered and may be active in S3 state J
1o - 8 11 SMBUS_PCH OLK _ . & 4833 32 91 20 20,23 19 07 5 PP3V3 S3
BRBR =
29 27 53 16 SMBUS PCH DATA —
BRBR = ) 1 1
) ‘ SATA_Redri ver smc R5271(i R5271 Trackpad
w510 )
) U4900 116w e 35800
: Bl H B7 -
(Wite: 0xB6 Read: OxBT) ( MASTER) Yoz, [ ],k (Wite: 0x90 Read: 0x91)
— SMBUS PCH OLK B8 7
= B w033 37 5,SHBUS SVMC A 3 SO — SMBUS SMC A S3 SCL — _SMBUS SMC A S3 SOL HEA
— SMBUS PCH DATA 18 62 77 = WAKE_BASE-TRUE =
= 28 51 4% 48 45 32 5 SMBUS SMC A S3_SDA — SMBUS SMC A _S3_SDA — SMBUS SMC A S3_SDA 2%32% H
81 84 55 54 = WAKE_BASE=TRUE — 45748 (54
. 1 , T29 1 2C Connecti ons
ALS
62,01 87 50 52 31 5019 8
13402 Rl et £ PR3V SO
(Wite: 0x72 Read: 0x73) + M crocontrol | er abstracts
actual CDR(s) in plug.
— SMBUS SMC A S3 SO A |?5423731 1557231
—  SMBUS SMC A S3 SDA g5 00 T29 I C : - T29 Pl ug uC
— 45748 |54 1/ 1SW 1/ 16W
. U3600 wie e O 39400
( MASTER) 2 (Wite: OxAD Read: OxAl)
. . i gi 1 2C T29 SDA — 12C T29 SDA o]
B PCH "SM.i nk 0" Connecti ons Di gital SV5 s 75 a0 20 L20120 50 = g
LI S331DLH  U5920 83 75 48 3¢ 1 2C T29 SCL = 12C T29 SCL 3
S . MAKE_BASE=TRUE - 28
235%2530flgzﬂgjﬁgzigj?gzszgsgsPP3v3 ) (Wite: 0x30 Read: 0x31) | .
TR ABER — SMBUS SMC A S3 SCL eat ., SDRVI 2C: MCU SDRVI 2C:. MCU
1 1
M. — s o0 s oo ol R5234| |'R5235
Cougar - Poi nt RSBZJéE |8?522Kll L 1/ ZE:@ 2750w
U1800 118w aow 201, %
IoF IPF
(MASTER) 02pf  fp402 For Conpliance Testing
8116 SM._PCH 0 CLK SDR\/I 2C SB -
W BASETRE R5236 0 DPSDRVA_SCL bP Re-driver
81 16 SA“.QLE ;?;&;DATA =TRUE w310
_ | =4 H SDRVI 2C. SB (Wite: 0x94 Read: 0x95)
SMC "B" SMBus Connections R5237 0 2 15 | 2C_DPSDRVA_SDA |
—’\/VV_EZWW_WN?EQ T . BASE=TRUE — | 2C DPSDRVA SCL s
61 57 54 52 51 50 49 48 =
e e = 1 2C DPSDRVA SDA 2
" . " . = ]
PCH "SM.i nk 1" Connecti ons .
R5260"| |'R5261
233 %30%19%16%%, %1%, 1% PP3V3_ SO Sswe 47K %K CcPU Terp
CRIR IR A s 5%
7775 74 73 72 71 u4900 :ﬂ/zls\év :ﬂ/zls\év EMC1414- A: U5570
NO STUFF NO STUFF ( MASTER) 402, 5402 (Wite: 0x98 Read: 0x99)
1 1
Cougar - Poi nt R5220 R5221 o1 5140 45 SMBUS SMC B SO SCL ** 5118 SVBUS SMC B SO SCL — SMBUS SMC B SO saL 15 0o
8.2k 8 2K R5223 = NAKE_BASE-TRUE = &
A u1800 116w 2ew 0 84 51 48 45 SMBUS SMC B SO _SDA 1213 SMBUS SMC B SO SDA — SMBUS SMC B SO SDA 45 a8 [s1
5% = = = @
(Wite: 0x88 Read: 0x89) M:MJZ %ZLF 1/ 16W NAKE_BASESTRUE SYNC MASTER=K91 M.B SYNC DATE=05/ 26/ 201d
- o ot ) L — ——
PCH 1 K 1 2 .
O e BASETRE A% SMBus Connecti ons
8116 SM._PCH 1 DATA LAAAZ
MAKE_BASE=TRUE R5222 I I D
dl o Appl e I nc.
1 Tow ®
: : ity
SMLink 1 is slave port to 402 NOTI CE OF PROPRI ETARY PROPERTY:
access PCH & CPU via PEC. THE L NEORMATL ON_CONTAI NED HEIEICgWIDSTEEE e
THE PCBESSCR AGREES TO THE FOLLOW NG
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PBUS Vol t age Sense Enable & Filter

300
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
e R5302*
D e PMSLP S3 RL 2l { ol "] 101%\0',%
s .
Enabl es PBUS VSense | A8 b N{:ibgz Max VQut: 3.3V at 19. 77V | nput
di vi der when in SO. J_ 3 PBUS SO VSENSE
) R5303!
5 l-l—: 2?1‘2\% PLACE_NEAR=U4900. L8: 5MV
1ot ess0 1020 0 1 o _PPBUS_GBH | N WEE,[ RTHEVEN N = 4573 Chrs
P- CHANNEL SMC_PBUS VSENSE ooy @5 46
1 d .
R5301 PLACE_NEAR=U4900. L8: S\WM PLACE_NEAR=U4900. L8: 5MM
100K R5304' |1 5304
M:lé'\év 5.49K<¢ _| 20UF
402 1BWS T 20052
2 WEE T o & 5}’
PBUSVSENS EN L_DI V 402, s
[l OND SMC AVSS . 46 0 w0

3.3V at 19. 77V | nput

PLACE_NEAR=U4900. N9: 5MM

RTHEVENI N = 4573 Chns

SMC_DCI N_VSENSE oo s 4
PLACE NEAR=U4900. N9: 5MV
1

- gmé%zup

? 385

L_¢ GND _SMC _AVSS s 46 49 s0

a5 a6

310
NTOD3169CZ
SOT- 963
N-CHANNEL | 6 pDOI NVSENS_EN L
e R5312*
o o 45 [y SMC_BC_ACOK 2| el ifl%%
Enabl es DC-In VSense \Q:”; 205 Max Vaut:
di vi der when AC pr esIm. 3 DG N S5 VSENSE
) R5313
5 [ag 27.4K
ol 15 LY
o e 7 _PPDCIN_G3H . \Qj 55
P- CHANNEL
R5311* PLACE_NEAR=U4400. N9: 5MM
100K R5314*
M:ls 5. 49t< _
e, 1B
PDCI N\VSENS_EN _L_DI V abz,
CPU Vcore Voltage Sense / Filter
XWp320 R5320
w1075 _PPVOORE SO_CPU 1642 CPUVSENSE IN R . SMC oPU VSENSE
PLACE_NEAR=R7510. 2: 5 MM M:ll@,\é\/ PLACE_NEAR=U4900. N10: 5MV

PLACE_NEAR=U4900. N10: 5MVI |

XVB330 R5330
4. 53K,
A w15 1207 _PPVOORE_SO_AXG 1632 GEXVSENSE IN 1
PLACE_NEAR=R7550.2: 5 MM b{:ll/éil\év

PLACE_NEAR=U4900. N12: 5MV |

1 C5320
f— 200 2UF
2 XS \

G-X/1 G Vcore Voltage Sense / Filter

SMC_GFX_VSENSE

GND_SMC_AVSS s 46 49 s0

a5 a6

PLA%E NEAR=U4900. N12: 5MV

GND_SMC_AVSS s 45 49 50

4
PLACE_NEAR=R7510. 4: 5M1 RE5 34455 %:'%'%
a

85 69 68

CPU VCore Load Side Current

| MVPI SNS_ENGs, s, 51 s0 40

Sense / Filter

8:
8 46 42 4
16128,
7726 2:
188

33
373

2k

CPU MVP I SNS1 P 1 A

85 4 CPUL MVP_| SNS P 12'

¥ _PP3V3_S0

| MVPI SNS_ENG

PLACE_NEAR=R7510. 3: 5SMM R5348

o5 oo [Ty CPU M/P_ I SNST N 1

85 69

4. 42K,

| MVPI SNS_ENG

8 CPUI MWVP | SNS N 1°

Sense R is R7510 & R7520
Sense R is 0.75nmChm
TDP : 36A

EDP: 53A

(Effective Sense R is 0.375m0hm
due to averaging of the 2 cores)

G-X/1 G VCore Load Side Current

JoheSI GNAL_MODEL=EMPTY
50V

CRI TI CAL
| MPI SNS_ENG U5340 | M/PI SNS_ENG
3543252 s OPA2333 PLACE_NEAR=U4900. ML3: 5MV
v oo 3 s p 1520 L ocPpuwP ISWMGRP s oFN R5321
o (401 U MWP_ 1L SUMG | our 1% 23K SMC_GEX_| SENSE 15 10
| MVPI SNS_ENG 6 M:ll@}é\/ PLACE_NEAR=U4900. ML3: 5MV
RE3 3 bt | (2353252
oo 3 N1 CPUI MVP_I SUMG R N | WPl SNS_ENG |2 Xog,
19'11[50\?\/ I 482
K | MBL SUSSENG GND_SMC_AVSS s 40 40 50
) NCSTURE | MVPI SNS|ENG L 715K, .
Sense R is R7550 5354 1| |'R5354 = VY S tnaL vooeL—eveTy OB NI 161, 765X
EeDBse Ris $D|735"201|m5A 470PE 51}%/ lesk el - Scale: 8.24A / V
- : . P 470PF 402 : :
(%%2 R 7P Mex Vout: 3.3V at 27.2A
JoheSI GNAL_MODEL=EMPTY

CPU 1. 05V VCCl O Current

Sense / Filte

| MVPI SNS_ENG

gt s 5 o s0 10 10
AT £ PP3V3 SO
A &

77 75 74 73 7

Sense / Filter

| MVPI SNS_ENG
PLACE NEAR=U5340. 5: 3MM
|2 5320
e
2
| MVPI SNS_ENG ! Nggl' %N%im 402
R5342 U5340 = | MVPI SNS_ENG
K pcPUMP ISR P . OPA2333 PLACE_NEAR=U4900. ML1: 5MVI
0. 1o 3 DFN R5341
W + 4
10/402 \ 1 CPUI MVP_| SUM | OUT 4 93K SMC _CPU | SENSE oD s
- ¥ 16w PLACE NEAR=U4900. ML1: 5MVI
R5343 |/ v, Vbt |2 Gl
2/\/%/]&% 85 | CPUI WP_| R_N ° _— 200%2UF
R 1 | MVPI SNS_ENG |? }8%
0402 -
| MVPI SNS |ENG | MVP D AVSS s 16 a5 50
Saa | |'R5344 | @?ﬁ%n .
TFOBE K 135K, Gai n: 161. 765x
% of =
e 9(%2 v AR %fw SIGNAL_MODEL=EMPTY g.al o0 16. 48A / V
402 f 470PF 2 Max VQut: 3.3V at 54.4A
12

r

o 1C5360
i = QP
> 8% PLACE_NEAR=U4900. L12: 5MV
PLACE_NEAR=R7640. 4: 5MV U536O %EQM R5361
o o > CPUVCC 080_CS N slin ' N0 o 6 CPW/CCI O | QUT 4053 SMC_CPUVCCI O | SENSE
CRI TI CAL 1 11/W PLACE_NEAR=U4900. L12: 5MV
e o oy CPUVCC] OS0_CS P4 ( 200V/ V) Rer] L A C5361
ao T gg;}/
o~ 4
Sense R is R7640, 1nthm .
EDP:. 17.5A  TDP ' 13.1A | Gai n: 200x L G\D SMC AVSS & a0 00 w0
L Scale: 5A /[ V
= Max VQut: 3.3V at 16.5A

ISYNC MASTER=LI| NDA K90l SYNC_DATE=10/ 22/ 2010

Vol tage & Load Side Current Sensing

a5 46

d} Appl e I nc.
®
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D COWPUTI NG Hi gh Side Current Sense / Filter OTHER Hi gh Side Current Sense / Filter
7152 51 57 54 52 51 50 49 48
Al gy TS0 Ao g °_PP3VE S0
detk e e A
, C5411
0. 1UF

L 2w

pu—
" ° 2 G

PPBUS S5 HS COVPUTI NG | SNS
o9 68 67 63 7 (CIT} PLACE NEAR=U4900. NB: 5V o 7 (T} —PPBUS S5 HS OTHER | SNS * PLACE_NEAR=U4900. L7: 5MM
24 us400 R5403 41 —
*%4e, L= LS| HS_COPUTI NG I s 6 HS COVPUTI NG | QUT 1 AR, SMC CPU HI_I SENSE R5410 12 s v omrer n eis DT
| — > HS_ | .
Tw I N scro ouT NSE_goomy 45 46 R5419 5| N scro ouT L& HS OTHER | OUT. 1 4 53K2 SMC OTHER HI | SENSE oD 45 6
Lﬁg"g’ CRI Tl CAL . S PLACE_NEAR=U4900. N8: 5MM 0'0.05% CRI TI CAL 19 PLACE_NEAR=U4900. L7: 5MM
Rg N 4l (50V/V) REF|L Gai n: 50x NE-LF , C5403 iw Gai n: 50 16w Ta ‘
3 402 0 22UF M 4liNe (50V/V)  REF[L I N: X M- LF , C5413
CRITICAL | ss | SNS_HS COVPUTI NG_P Scale: 4A/ V — o5 0612-3 5I'4 | SNS HS OTHER P 402 0. 22UF
49,40 36 8 76 PPBUS G3H G\D o - “5 - - Scale: 2A/ V —— 26%
068%68 Zo° (D> ~ Max VOut: 3.3V at 13.2A 2 %8 77 64 6350 49 40 36 0 7 6 [Ty PPBUS GBH Ci\‘D Mex VOut: 3.3V at 6. 6A -y
EDP: 15.5A TDP :11. 1A ) . .
GND_SMC AVSS 45 46 40 50 EDP: 10.0A TDP :5.2A ) GND SVE AVSS or 2o 21 a0

_—
DC-IN (AMON) Current Sense Filter
CHARGER BMON Hi gh Si de (BATTERY DI SCHAEGE) Current Sense, MJX & Filter PLACE. NEALEL4900. K10: SMAM
4. 53K
20 35 52 51 %0 20 23,39,0,7 5, PPAV3 S3 o [ID—CHR AN . s SME DOLN | SENSE oD %
73772 55 54 1/1]"/;\,\[ PLACE_NEAR=U4900. K10: 5MM
. ! 1
B BVON: ENG BVON: ENG Sense R is R7020, 20nChm "% _|' 5431 B
o 1 C5420 Cs5421 =02
Sense R is R7050, 10nChm —— Q. luF 0. 1yF —— BION: ENG ? s
: om ¥rea T ¥ T 5421
Char gerF{L%%gijNgAiRg_%OSD‘ - 5}5'\:2212 SeaM o NC7SB3157P6XG L_GND SMC AVSS s 46 49 50
o5 o1 [TR>-_CHGR CSOR P s|in sci6 . ouT | BVON | NA OUT 1Bl S0 sEle SMC BMON MUX_SEL am s DC- 1 n AMON
. BMEN: ENG | SL6259 Gai n: 20x
il n SORN N sovryy  FEREE 2| e vod s PLACE NEAR-S900. N 51 Scale: 2.5A/ V
Battery side @D I NA Sol ution -3554;23 - Max VQut: 3.3V at 8.25A
NOTE: Monitoring current from ) @.l n: 5OX 380 A4 BMN AMX QT 2 i 2 W—Wéwﬁsgmr@““
battery to PBUS (battery discharge) Scale: 2A/ V VER 1 BMVON: ENG y1ew , C5422
across R7050 Max VQut: 3.3V at 6.6A R5423 402 1 ?6‘,/922LF _—
L BMON: PROD ook 7
R5420 10 2 o
ot Iy—CHER BVON AR i1ew
E h PLACH NEAREUS421. 1: 5MV % 2402 L_G\D SMC AVSS 45 46 49 50
rom charger For engi neering, stuff BMON_ENG MsF
For production, stuff BMON_PRCD
I NA (Engi neering) Solution Char ger BMON (Production) Sol ution
Gai n: 50x I SL6259 Gai n: 36x
Scale: 2A/ V Scale: 2.78A/ V

A Max VOut: 3.3V at 6.6A Max VOut: 3.3V at 9.167A A
ISY’\C MASTER=L| NDA K90I SYNC DATE=10/ 22/ 201d
Hi gh Side Current Sensing

ST RN we: |
d} Appl e Inc. Img.m_lﬂ
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CPU Proximty/ CPU Di e/5V-3.3V Proximty

R5510
47
7162 61 57 54 52 51 50 49 48
T AR S e R '
uTow Vot sy ™ 1 C5510
Mo 0. 1uF 1 1
402 1 20% R5511 R5512
10K 10K
L g 5 50
U5510 1716w 216w
EMC1413 = st 02"
DN = 2 2
R Y CPU THERMD P 2 DP1 THERM: / ADDR) 7 CPUTHVBNS THM L
SI GNAL_MODEL=EMPTY CRI TI CA
Detect CPU Die Ti t C5511 ¢ 3| pna s\ ERT* |5 8 CPUTHVBNS ALERT L
ee ¢ femperature PLACE NEAR=US510. 2: 5 0. 0022uF
PUACE NEAR-UB510. 3 Smm B 4| o2/ DN3 SvoaTA| 2 SMBUS SMC B SO_SDA CBD 5 48 0
CcERM 2
202 5 10
—— | DN2/ DP3 SMCLK SMBUS SMC B SO SCL 45 48 84
e CPU THERMD N . GND  THRM PAD <
6 11
"Pl acenent note:
ss CPUTHVBENS D2 P , acenent note:
- Pl ace U5510 under CPU
3 SI GNAL_ MODEL=EMPTY = Il @ o & @ @ @ =@ = = =
C5512 ¢
@510 1 0.0022uF ——
PLACE_NEAR=U5510. 4: 5nm 1T
BC846BMXXH — NEAR : 50V
peliagly PLACE_NEAR=US510. 5: 5mm R 2
2
ss CPUTHVENS D2 N Wite Address: 0x98
C Read Address: 0x99
Detect DDR/5V/ 3.3V Proxinity Tenperature
Pmm = = = e - - - - - - - - - - q
,Placenent note:
Pl ace 6510 next to DDR/ 5V/ 3.3V supply on TOP side
L T T T T TSR |
55 51 36 Y129 THERVD P Y EANES aIs'_ETRmNE P
T NOSTUFF,
PCH- T29 Proxi mty/ Fi nStack hye 4
Detect T29 Di e Tenperature _ 10K
Y PLACE_S| DE=BOTTOM %%
M- LF
PLACE_NEAR=U3600. B1: 2m 603 »
R5520 v 1 22 85729 THERVD N
J11,82,81,87 24 52 510 43 45 PpgV3 SO AT, PP3V3 SO T29THVENS R ) Use GND pin Bl on U3600 for N Iegl o 0
46722741740 347736 33 29727 28 ) M N_LTNE_W DTFE0. 25 m =
wiew Vo sy 1 C5520
Vo5 - 0. 1uF f f
29% R5521 R5522
2 & 10K 10K
B U5520 LS 2 i
EMC1412- A = V65 02"
TQFN 2 2
as T29THVENS D2 P 2 |oP THERM:/ ADDR|_4 T29THVENS THM L
- 3
3 SI GNAL_ MODEL=EMPTY pN  CRITI CAITALEFZT* 6 T20THVENS ALERT L
C5522 ¢ 7
6520 L 0.0022uF —— SMDATA
PLACE_NEAR=U5520. 2: 5nm T MCLK
Bos‘ég%"gg(;' PLACE_NEAR=US520. 3: 5mm = 2 THRM
) 202 GND_PAD
8s T29THVENS D2 N w| o

Detect Fin Stack Tenperature

e e - oo oo o
SMBUS SMC_0_SO_SDA IPI acenment note:

84 48 45 32 LB

- - - - - - - - - - - -4

SMBUS SMC 0 SO SCL

.- - - - - -
,Placenent note: ,
Pl ace 6520 on BOTTOM side close to finstack
[ . oS . L oo T

84 48 45 32 LT

Wite Address:
Read Address:

0x98
0x99

= Pl ace U5520 between PCH and T29 on TOP side
V.o T o o - - - -

ISYNC MASTER=L| NDA_K90!

SYNC _DATE=10/ 22/ 2010
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72 70 68 65 54 a7 42 227 ¢ PPOV_SO

77 %
23732%%0%10°15°1,°1:°%,8 7% PP3V3 SO
6%52"0 1087 3s 8280 21 3

77 75 74 73 72

CRI TI CAL
1 J5601
%223 78171- 0004
M RT- SM
1/ 1g\uN NC_SO
R5665 VLS 2
47K 5] sv bc
.- SMC_FAN 0_TACH 1 2 ¢« FAN RT_TACH Lo | TacH
Wity 3 | MoToR canTROL
402 O | a\ND
N0
R5661 1
100K 51850521
1/ 1gv/\7 b @GBO
WL ] :| SSMBK15FV L
2 E3 SOD- VESM HF
o] T8Te < FAN RT PWM

~SMC FAN O CTL ]

SYNC _DATE=07/ 20/ 200!

SYNC MASTER=K24 M.B
Img e
Fan

d} Appl e I nc.
®
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B
SPI HOST TO 722
TRACKPAD PI CK BUTTONS
KEYBOARD SCANNER

|
|
|
|
|
|
|
| resisss s PP3V3 S4 R3704 vpasg=us7o1. 4BYBBSE IRy O1- 49: 50: 11 mm
D | o4 93 48 L5, pp3 S3 PSOC lBYPASS=L6701.4g: BES5= 1 )
| 5% M NZEE&_,W B:FES §8W
| VEpE  VALTAGESS. SV 1C5704 |1 C5705 JiC5706
402 100PF  —-0.1UF 4. 7UF
! R5703" S 38y T, 1% S 8%
| 220K & 45 e 85
| 102, il
| 10 5 qom—SMC_PMVE_S4 WAKE L = WS KBD23
| s PLCKB L W5_KBD22 455
| « BUTTON DI SABLE WS _KBD21 ..,
| s s _Z2_HOST | NTN WS KBD20 ..,
| « WS LEFT_SHI FT_KEY WS_KBD19 ..,
| « WS LEFT_OPTI ON KEY W5 _KBD18 ..,
| olwols|olalalalalo|n|eolw|<|e
(1] ToR NTo WToN Yol BToR INVOR In B B O IS B B
! mr\\—cmmr\waovmoov
! Nlmlololololg>o|o|o|o|N|N|
| s _W5_CONTROL_KEY 1p2_30000400 ooacooa p2_2/42 W KBDI7 6 53
| sas Z2_KEY ACT L qpP2_1 CRI Tl CAL P2_0[41___W5 KBDLEN
| NCx—3 P4_7 oM T Pa_6[40 KBD15_C s
| » m—PSCC_VBUS EN 4p4_5 Us5701 P4_4[39 W5 KBD14 ..
| o s _Z2_DEBUG3 9P4_3 CY8C24794 P4_2[38 WS KBDI3 ;.
s 6 Z2_ RESET 8P4 1 MF P4 0l|37_W5_KBD12 o 53
! s s _PSOC_M SO 1p3~7 (SYM VER2) P3 636 WS KBDI1 ..,
! PSOC F CS L 4p3 5 P3 4[35 W5 KBD10
C | 51 s _PSOC_MOSI 9p3”3 33752983 p3 2[34 W5 KBD9 oo
| sa s _PSOC SCLK 19p3” 1 P3 0[33 WS _KBDS 6 53
I e Z2_M SO up5_7 P5_6[32 KBD7 o5
| sas Z2_CS L 12p5 5 P5 4|31 W5 KBD1 653
| s o Z2_NMOSI 13p5_3 P5_2|30 W5 KBD? e
! = s 22 _SAK P51 i o o ~oowaso P5_012 KB o 53
110 L THRML
|
. FErrdss8rrrrre B
TroTR AT TR S T Te e ®
| HENHEEEENENEERE 1
| TP_PSOC SCL WS_KBD4 oo
| TP_PSOC_SDA WS_KBD5 o s
| s _NC PSOC P1_3 = WS KBD6
| s TP_ISSP_SCLK_P1_1 TP_| SSP_SDATA P1_0 .
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN
| we USB TPAD P 1A% 2 e USB TPAD R P TP P7 7
| 116w o+ (PP3V3_S3 PSOX)
! Mios" ===
| 1C5702 (1 C5703 (1 C5701
| R527402 —— I00PF~ ——0 1UF 4 7UF
| wa USB TPAD N1 z\‘Aj,2es USB TPAD R N ;B ; i
| 4
|
|
|

SSNIRISPY

SOD- VESM HF

63 46 45 SMC LI D

5%
1/16W
M- LF

402

VWHEN THE LID I S

g“ 20%
v 2 6.3V
(7R- CERM X5R
02 603

TPAD Buttons Di sabl e

s BUTTON DI SABLE
PLACE THESE COMPONENTS CLOSE TO J5800
TH S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB

THE TPAD BUTTONS W LL BE DI SABLE

CLCSED

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

IC [PINNAME| CURRENT | RSNS | V.SNS | POAER
TMP102 v+ 10UA 2.55 KOHM| 0.0255 V| 0. 255E-6 W
80UA 0.204 V| 16.32E-6 W

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

PSOC VDD 8MA (TYP) 1.5 OHM | 0.012 V 96E-6 W,
14MA ( MAX) 0.021 V 294E-6 W,

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

SMC Manual

Left shift, option & control
Keys ANDed with PSOC power

63 53 48 47 46 45 43 26,7 &, PP3V42 G3H

Reset & | sol ati on

keys conbi ned with power

PP3V3_S4

72 54 53 46 7

a6 W5 _LEFT_SHI FT_KBD

a6 as

Keyboar d Connect or

s W5 _KBD15_C 1 2
1%
1/16W
M- LF
402

72 54 53 46 7 _PP3V3_S4 Nex22
63 53 48 47 46 45 a3 26 7 o _PP3VA2_ G3H
4 & o
29
526 _W5_KBD1 28]
526 _W5_KBD2 27
56 _W5_KBD3 26
s _W5_KBD4 25
sa6 KBD5 24
536 KBD6 23
536 KBD7 22|
536 KBD8 21|
sa6 KBD9 20
536 KBD10 19
536 KBD11 1g]
R%Z(}4 536 KBD12 17]
536 KBD13 14
536 KBD14 15
6 KBD15_CAP 14
s KBD16__NUM 13

R5715
» W kBDI6N 1 10K,

209%
Iov ,

CERM

402
PLACEMENT_NOTE=NEAR J5713

button cause SMC RESET# assertion.

to isolate when PSOC i s not powered.

CRI TI CAL «

VDD

Us750
SLGAAP006
TDFN

IN A1

()
3[in A2 Li_\OUTA

4 WS _LEFT_SHI FT_KEY

U

53

1%
1/16W

402

R5710

2

KBD17 12
KBD18 14
KBD19 19
KBD20
KBD21
KBD22
KBD23
KBD_ONOFF_L

53 6

53 6

53 6

53 6

53 6

53 6

53 6

7|IN A3 B2
TP
w5 WS _LEFT_OPTI ON_KBD ehner | ) QI B 8 WS LEFT OPTION KEY
oo B
B B 55 SMC_TPAD_RST_L
SSEEKZLSFV
= SOD- VESM HF
1 C5755
CRI TI CAL :‘/)D O.OlUF 1
T, 8%
U5755 2 i cemu
SLAAPO15V
> TDFN
e R5720
3[in A2 Lr\OUTJ\* 4 SMC_TPAD_RST L 0
TP
%
ss 6 WS _CONTROL_KBD 7 !‘r;ij3 B2 1:g§\£/
QuT Bl 8 W5 _CONTROL_KEY 53
euner | J
oo B
n o

o

LEFT_SHI FT_KBD
LEFT_OPTI ON_KBD
CONTROL_KBD

BEG [5]5(5]5 (5.0 5 55 5 55 5 5[5 55 555

pmmbmmﬂmm
[006660600000006000006060000660600000 |

—.:NC 31@

F- RT- SM
FF14- 30A- R11B- B- 3H

J5713
CRI Tl CAL

518S0637

ISYI\C IVASTER=LI1 NDA K9OI SYNC DATE=07/ 12/ 2010
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CRI TI CAL
[5801 BeHGE
3. 3UH- 870MA X R5§06 ppP18V5_S5 - CRI TI CAL
CONFRIM | F THI'S CAN BE CONNECTED TO S3!'! PP5V_S3 P18V5S5 1Y YY L2 P18V5S5 SW 1 2 PP18V5 S5 R 1 NECRW DiH0! J5800
R5805 VLF3010AT- SM HE a : — : 50 AGE=T8. 5V 55560- 0228
7266 7 _PPSV_S5 ] VAl TAGESsY SW TCA_NODE=TRUE' BO520WBXG VOLTAGE=T8. 5V R 7253 46 7 _PP3V3_S4 M ST- SM PP18V5_S5 o sa
2 1 PP5V_S3 P18V585 VI N 1R5812 402 N N
18w P heEk W BH . gle s U 2o 22 CS L 93T Z2 KEY ACT L ..
o5 5P T S Tdew ss s _Z2_DEBUG3 ol 5 ods Z2_RESET o
VIN 2| ) NEtE s s _Z2_NOSI s[5 o7 PSOC F CS L s
C5819 ¢ a6 Z2_M SO 10 9 Pl CKB L o w
L LR802, Fers P18Va3_FB e — . Z2_SOLK e[0T Tn PSCC MSO ..
FN 2 .o _Z2_BOOST_EN 14 13 PSOC_MOSI .
NCsE crrULS Z2 BOOST EN . 17RP8%3 v o Z2 hOST ININ 16 gg 15 PSOC_SCLK o
58161 |1 5817 Fori T AL \ . 1.5 P3V3_S3_TPAD 18| o |7 SMBUS SMC A_S3_SDA; s 45 a5 55 as
0. 1UF - —L 22UF R5811 oW we Z2 CLKIN 20[ 5 ol SMBUS _SMC A _S3_SCL s 3 a5 as 55 as
% 180 THRML g ) 100K 2402 22 21
C XTR- CERM 2 2 xR PAD & Hoow 0 O
- LF F e
o] ~] 5 %%6
40 53 32 1 20 20 24 19 07 o _PP3V3_S3
419,91 %o Y WEns. 40 516S0689 L
%E%S%DT*
Keyboard Backlight Driver & Detection
72 70 68 o5 52 47 42 227 . _PPBV_SO CRI TI CAL
Keyboar d Backl i ght Connect or
B BYPASS=U5850. 1: 2: 2 MV L5850
71 _62 61 57 52 51 50 _49 48 1OUH 0 58A- 0 350_"\/' ml TI (:AL
Al alag £ PPSV3 SO : 2 KBDLED SW JEs
KB BL 1098AS- SM 35 FF18- 4A° RI1AD- B- 3H
R5853'| 5850 : TCRZNoDE= F- RT- 54
470K 11%5 -4 T « SMC KDBLED PRESENT L ilo| J5815 pin 1 is grounded
’%’{:ig‘év X5R 2 2l 5| on keyboard backlight flex
2 4021 CRI TI CAL 3 s
ey SMC_SYS KBDLED , | 6lcTRL LED) : [1Ds
To detect Keyboard backlight, SMC will 1%8‘3'54 KB_ £
tristate and read SMC_SYS_KBDLED: AT lLJ%%gl 1850691
If LOW keyboard backlight present %’:’iﬁgv DFN 5
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL fl ex connected. R5852! THRML
10K GND AD
1/ 18% o ~
- LF
402,
(SMC_KBDI ED PRESENT 1)

K6 NOTES : C5850 HAS BYPASS PROPERTY,

BOOSTER +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

| PD FI ex Connect or

SHOULD BE ADDED | NCASE THI S PAGE | S SYNC ED FROM T27

ISYI\C IVASTER=LI1 NDA K9OI SYNC DATE=07/ 12/ 2010
VEL L SPRI NG 2
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48 33 32 31 30 26 24 18 8 7 5 _PP3V3 S3
3'%2%54 8o

BYPASS=U5920. 14: 13: 8 mm

6 32 45 48 54 84

CRI Tl CAL
C5926 * 1 C5922 -
E = = o
) ) 2 PLACE_S| DE=TOP
55 by NO"Rke  U5920
BYPASS=U5920. 14: 13: 8 rm R5924! NCX=-" || s331DLH
oK 10|\ e csle  svs 12c sEL
= yiow 15 |RESERVED
402, ’ spol 7 SMB ADDR SELECT
10 a5 (OOM}—SMB_INT_L 11 || NTL SDA/ SDI / SDOL& 12C SMC SMS SDA R
TP_SMS | NT2 o |i NT2 SCL/ SPC| 4 12C SMC SMS SCL R
L~ G\D—
o <]
EIE

33850687

PLACEMENT_NOTE=See schematic for orientation.

Desired orientation when placed on top-side:

o
R

+Z (up)

Front of system

\4

Circle indicates pin 1 |ocation when placed

in correct orientation

6 32 45 48 54 84

SMS_ADDR_SELECT=0 Addr: 0x30(W )/ 0x31(Rd)
SMS_ADDR_SELECT=1 Addr: 0x32(W )/ 0x33(Rd)

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

SYNC _DATE=07/08/201d

ISYNC MASTER=L| NDA_K90I

Di gital Accel eroneter

d} Appl e I nc.
®
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30 26 24 23 22 20 19 17 8 7 6 PP3V3 S5

35736794195 172%4 6
'R6101 ©| CRITICAL
33K VDD
e
, 402 u6100
64MBI T
- oo SPI_MB CLK 6 | SCK sac Sl |s SPI_M.B MOSI am
SST25VF064C
- D SPI_MB CS L 1 CE* oT
SPI_ WP L g v SOl 2 SPI_M.B M SO o
4719 6 [T SPI ROM USE_M.B 7O|—O_D*
NOTE: |f HOLD* is asserted vsS
ROM wi || ignore SPI cycles. N
__‘._

ISYNC MASTER=K91 M.B SYNC _DATE=05/ 15/ 2010

T p—

d} Appl e I nc.
®
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AUDI O CODEC

APPLE P/ N 353S2355

L6201 UB201 CONSUVES ?MA MAX. FROM 1.5V RAIL
FERR- 220- OHM PP5V_S3 §,7,80,32,42 43 44 45 57 59 60
7157 42 26 22 20 16 7 [TN)—FPLY5 SO 1 2 o PPLVBRIVS S0 AUDIO DI G
0402 M N_NECK_W DTH=0. 2 mm PP1V5 SO
c6210  |* 1CB211  VAMERSY 7152022 26 a2 57 71
4, TUF 0. 1UF
v v . PP4VS AUDI O ANALOG Pens Lk
X5R- 1. 2 2 XsR
02 02
— C6219 *
= 10UF —— 1 1
ET i N L o
61 50 57 GND_AUDI O HP AMP TanT-POLY 2 10% 200
CRITI CAL 2012- LLP < © 0 TV
57 s [T)-PPAVS_AUDI O ANALOG 6221 l] . 6220 @ N o TANT- POLY GND AUDI O HP ANP 57 59 61
10UF 10UF D VA _REF VA_HP VA AUDI 57 58 61 62
200 20% Bl AS DAC 29 |VBI AS_DAC
'R6210 en @2 sk -
2. 67K 603-1 6031 CSA206 FP 4a P FiLTe HPOUT_L| 38 M N_LINE_W DTH=Q 300 M N_NECK_W DTHEQ 200 AUD HP_PORT L oD
if’“lew CRITICAL CS4206 EN 41 v miir. UB20Q 1 HPOUT_RL40 MN_LLNE W OTHEQ 3000 M N_NECK_W DTHEQ 2000 AUD HP PORT R oD =
oz B CS%ZZ,QBB HPREF|_39 ML woTen 3o M NN v Ty, 200 AUD HP_PCRT REF e
s7 TP_AUD DM C SDATA 2 _|GPI C0O/ DM C_SDA1l LI NEOUT_L1+| 35 TP AUD LOL P L NC
GPIOL = HP AMP CONTROL s ¢@omrAD GPlO 1 12 |cPl 019 %cﬁs%%z LI NEOUT_L1-| 34 TP_AUD LOL N L NC
GPl 2 = ANALOG SW CONTROL 61 AUD GPIO 2 14 eGPl o2 - LI NEQUT_R1+| 36 AUD LOL P R {OID ©° *° R SPKR AMP. SI G SOURCE
GPI O3 = SPKR AMP SHDN CONTROL s 0T} AUD GPIO 3 15 _IGPl &8 LI NEQUT_R1-| 37 AUD LOL N R oo e o5 :
AUD_SENSE A 13 |SENSE_A LI NEOUT_L2+_31 AD L2 P L 60 85
o [TI-AUD SENSE y - g v reE
CS4206 FLYP LI NEQUT_L2-|_30 AUD L2 N L oD« LFT. SPKR . SIG SOUI
61 57 54 52 5150 49 48 45
2332%50%10°16°17 3613218 % [T)-PP3V3_SO . LI NEOUT_R2+|_32 AD L P R 60 85
CENBNRREHES ig Et:z LI NEQUT_Re- | 33 AUD LC2 N R @@ 0o K- SPKRAWP. SIG SOURCE
1C6226 42 |FLYN
0, 1UF M CBI AS|_16 AUD_CODEC M CBI AS oD o
o oV
oy 3 IVL_HD
ORITICAL VCOM_28 CS4206 VCOM
= 1 VL IF
LI NEIN_L+| 21 AUD LI P L am
o1 10 [ry—HPA BIT CLK 6 |BI TCLK LINEIN G AUD LI _REF am se
o1 10 rRy—HDA SYNC LI NEI N_R+|_23 AUD LI PR am s
R6211 | 10_[sync
22
HDA SDI NO 1 2 s AUD SDI_R 8 [spi M CIN_L+| 18 AUD MC INP L 2
o1 10 <O} — < EXT CODE
/\1//5}'3 S _Isbo MCIN_L-| 17 AUD M C | NN L o McC C | NPUT
M LF M ClI N_R+|_19 AUD MC INP R am e
o1 10 [rEy—HDA SDOU i | | AlgReseT M NR [ 20 ADMCINR  gme o MG OGN
o1 16 (y—HDA RST L CODE
NC _TP_AUD SPDIF_IN 47 |sPDIF IN
- ADC] CS4206 VREF_ADC
AUD SPDIF_QUT CHI P 48 |sPDIF_ouT VREF+_ 27 06 NC
R6212 R6214
22
o —AUD SPDIE_QuT :/\/3\9/\/2 DM C sl 4 AD DMC SO 1ARA 2 TP_AUD_DM C CLKs,
3 Tow 3 Tow
Vios" DGND THRM PAD_AGND Vios"
i o) |
< o
L c6224 |, | CB225 NOSTUFF
= 1UF — 10UF 1
v 2 v R6213
T TANT- POLY g 100K
0603- SM 2012-LLP 5%
116w
NE-LF
, 402
52 61 55 57 GND_AUDI O QODEC ym;h%fg Brteo wan L.
S Digial Mc
57 TP_AUD DM C CLK— TP AUD DM C OLK -
VAKE_BASE=TRUE
s TP_AUD DM C SDATA TP _AUD DM C SDATA s7
4.5V PONER SUPPLY FOR CODEC == VARE_BASE=TRUE
L6200 M N_LI NE_W DTH=0. 15MV M N_LINE_W DTH=0. 15M1 _
FERR 220- CHM M N NEGCW BTH=0. 10 uU6200 M RECCW DTH-G. 160 DI FF FSI NPUT= 2. 45VRMVB
= TPS71745 = SE FSI NPUT= 1. 22VRMS
1 2 6 SON 1 Al
59 57 40 44 33 47 37 30 7,0 [TH)—EP5Y S3 04‘02 4V5 FEG N IN aur FPAVS AUDIO ARALQG oD © 7 DACL FSOUTPUT= 1. 34VRMB
ORITICAL —
R6200 4V5 REG EN 4 |EN NR/ FB|2 4V5 NR DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
2. 21K DAC2/ 3 FSOUTPUTSE= 1. 34VRMS
61 57 54 52 5150 49 48 45 PP3V3 SO
22,3243°48%31%38 31°23%% 1¢° (T NCls
BNARBRUE 100 G\D —
1/ 16w
VE- LF + 06200 ? . + C6203
02 ——1UF C6202 ——1uF
p— — 10%
1ov 1ov
2 XsR 2 ¥R

GND_AUDI O CODEC

NOSTUFF

R6201
0

5%
1/ 16W
ME- LF

402

XW6201
SM

57 58 61 62

M N_LI NE_W DTH=0. 3MV

M N NECIK\W DTH=0 2IM. GND_AUDI O HP AMP. 57 59 61

VOLTAGE=0V

ISYNC MASTER=LENG K90l

SYNC _DATE=08/ 10/ 2010
—

AUDI O CODEC/ REGULATOR
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LI NE

CODEC RI
NET RIN
FC_HP
FC_LP
VIN =

NI

| NPUT VOLTAGE DI VI DER

HZ
VRVS, CODEC VIN = 1.14 VRMS

20K OHVS
OH%GK OHVB (1 NCLUDI NG PULL- DOANS AT ANALOG SW TCH COM PI NS)

CRI TI CAL
C6301
2. 2UF
- D BT AUD LI L DIV 1|2 AUD LI P L -
- : (] | :VVVB:H:E iW 2|0|% N:HEQE:WB E: ;W
= 10V
X5R- CERM
402 C
NOSTUFF
106303 |'R6302
—L 820PF 21.5K
T, 8% 1/16W
2 Cepm VE- LF
402 2402 CRI TI CAL
C6302
2. 2UF
12
11
20%
10V
X5R- CERM
402
-
o o AUD_LI_GND M N-KERR-W BFHE: 1V ) AE{D L REE rom o
1'1?(‘)3300
1% 6w CRI TI CAL
Hioe 06312
2 2. 20F
12
11
= o o [y GND_AUDI O CODEC | — RN
16313 402
—L 820PF
iy 'R6312 B
RV 21.5K
%‘/%IGW
VF- LF
2402
CRI TI CAL
C6311
21 2. 20F
B At = it HE MR B T =
: & = - : 2|0|% -
0 X5R}—0CVERM
402
AUDI O LI NE | NPUT FI LTER
TR TR e |
d} Appl e I nc. B )
®
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ZOBEL

NETWORK & 1ST ORDER DAC FI LTER

59 57 E AUD HP PORT L

PLACEHOLDER

ORI TI CAL

©6500 *
0. 1UF ——
10w —T—

Tov
7R cERM
202

NC _AUD HP ZOBEL L

515957EGNDAUDIO|-PANP

NC _AUD HP ZOBEL R

oRITICAL
C6510 *
0.1UF ——

v ——

16v
xR cer 2
402

59 57 E AUD HP PORT R

PP5V_S3
60 57 46 44 43 42 32 30 7 &
73263%3 &

L6520
FERR- 120- OHM 1. 5A

ST

FOR PROTQ2, STUFF R6521 AND NO STUFF R6520 AND R6522 UNTI L
RE- TASKABLE | O SW SUPPORT AVAI LABLE (FORCES | O | NTO QUTPUT MODE) .

M N_LI NE_W DTH=0. 3MM
M N_NECK_W DTH=0. 2MM
AUD_PP5V_F

HP/ LO AMP
APN: 35381637

sval.DG:’I01 1

0402- LF

1 C6521 ]I\D STUFF
—— 10UF R6521
I 0

5%

1/ 16W

603 M- LF
, 402

M N_NECK_W DTH=0. 15MV
M N_LI NE_W DTH=0. 2MM

AUD LO AMP_OUTL

@ 59 61
o
\7[,0 M N_NECK_W DTH=0. 15MV
AUD_LO AMP_I NL_M cuonL M N_LI NE_W DTH=0. 2MM UD LO AVP OUTR o - - —
so I NL U6500 QuTL |1t
AUD LO AVP_INR M | QUTR] 10
= R MAX9724A R MAX9724_C1P
TN
arls CRITICAL
AUD GPIO 1 R |SHDN* 06524
CIN2 1UF )
0%
=5 9 g g - R6523
Q % % 1) 1) MAX9724_C1N xR 2. 21K
I T > > 1%
= a n o 1/16W
’R6522 @ ~ ~ E) < L\{g—zLF
2 1
100K R6524
5% MAX9724_SVSS 2. 21K
1/16W P 1%
MF- LF 1/16W
5 402 R TICAL CRI TI CAL L\{g—zLF
+ 06523 2 ( :
+ 08522 TUF
—1uF 0%
0% , 1oV
0V X5R
GND_AUDI O_HP_ANP R 202
61 59 57 .
MAX9724 GAI N/ FI LTER COMPONENTS
AV_PB = -1V/V, FC LPF = 35.2KHZ
CRITICAL _—
6530
330PF
12
I
59
50V
402
R6531
13. 7K
i 2
1%
116w
VE- LF
402
R6530 AUD_LO_ANP_I NL_M B
AUD_HP_PORT_L. 13. 7K AUD_LO_ANP_CUTL
59 57 [T 1 2 59 {ooD 59 61
1%
1716w
VE- LF
402
R6532 AUD_LO AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AMP_QUTR
59 57 [T 1 2 59 {ooD 59 61
1%
1716w
VE- LF
402 R6533 _—
13. 7K
1%
116w
ME- LE
402
CRITICAL
6531
330PF
12

ISYNC MASTER=LENG K90l

SYNC DATE=08/ 10/ 201d] 7\

AUDI O HEADPHONE FI LTER

TP —
CB Appl e I nc.
®
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M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP R P_OUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP_R N_QUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP_SUB P_QUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAVP_SUB_N_QUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP L P_OUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP L N OUT 661 85

SATELLI TE & SUB TWEETER AMPLI FI ER
APN: 35352888
SATELLI TE 169 HZ < FC < 282 Hz
SUB 80 HZ < FC < 132 Hz
GAI N 3DB
ALIAS GF PPSVLT_S3, M N_LINE_W DTHE0. GOMA M N_NECK W DTH=0. 20\
59 57 46 44 43_42 32 30 7 ¢ PPSV_S3
42262%1 &
C6607 *
L6611 gun o N ;
e S5 o LT i < | £t
o 5 MH—AD L@ PR L \ Yesl 2 spkravP INR P 1|2 e 2 PVDD T
0402 i 6 2 S
L6610 9 QB g300 2015 e
5=
FERR 1000- CHM w02 0. 0047UF s SSMVP316 R P A3 e cur+ BL
o 5 DAL N R : Y Yool 2_Spkrane 1NR N K o5 SSMVR315_R N B3N umcaour| CL
0402 llo!/D
2 SHDNE ca N_C3 spravp1_cailn
708 B2|\
R6612
'R6611 100K
100K PGND i
C R6610 10 o
Taew
o AU GPIO 3 i 2 e P
P4
1 Tow
VEE
ot
s0 SPKRAMP_SHDN 1
ALI AS OF PPS5VLT_S3, M N_LI NE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MV =
59 57 46 44 43 42 32 30 7 EOPP5V S3
L6621 6651 C6608 * 7
FERR. 1000- OHM 53%2223'.: 0. 1UF —— 2 .|* 866085
i Yoo —— ~— 100UF
os 57 M>-——AUDLOL_P R ] 552 SPKRAMP_| NSUB_P. 1]]2 s, VDD T 2o,
0402 I I 402 6 2 ?A’SW'
10% %80 TSk a1
L6620 ST V}&%
FERR- 1000- OHM 0. 022UF o SSVP315 SUB P A3 cury BL
o5 57 -——AUDLOL N R £ ss |2 SPKRAMP_| NSUB_N 1 I I 2 85 SSMP315_SUB N B3N cmenour[CL
0402
10%
X7R SHDN* cal N_C3spravP2_callN
0403
B2l R6627
100K
PGND Taew
et
so _SPKRAVP_SHDN 2402
ALIAS GF PPSVLT_S3, M N_LINE_W DTHE0. GOMA M N_NECK W DTH=0. 20\
59 57 46 44 43 42 32 307 EDPP5V S3
C6609 * T
L6631 AT 0.1F —— 2 | Eeets
FERR- 1000- OHM 0. 0047UF xR 2 ’—" 2y
2
85 57 [TR)—AUD_LR P | 1 Y Y Tl 2 SPKRAMP_I NI _P 1 H 2 202 Pé)l%8 Wi
0402 } Q
10% 0
L6630 =, (8630 %
FERR- 1000- OHM S 0 00a7UF o SSVP315 L P A3 cury BL
o5 57 [THy—ALD L2 N | £l ss_2 SPKRANP_I NI _N 1] I 2 ss SSMR315 L N B3N cemcaaur-[ CL
0402
10%
E SHDN cal N_C3spravP3_cal|N
708 B2|\
R6637
100K
PGND. Taew
0 _SPKRAMP_SHDN 2%;‘

SYNC DATE=08/ 10/ 201d] 7\
——

ISYNC MASTER=LENG _K90I

AUDI 0: SPEAKER AMP
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5

8 77 75
150 49 48 46 43 41 4
28118%14%17°18%13%6%7 ¢°_PP3V3 SO

377367337 29737 26 23 32
74 73 72 71 62 57 54 52

AUDI O JACK:

LI/ LQ HP CONNECTOR, SPDI F TX

AUD SPDI F_QUT

am
L6701
FERR- 1000- OHM
1 m 2 HS M C HI o ¢
0402
L6702
FERR- 1000- OHM
] m 2 HS MCLO vy e

0402

XW6702
SM
1 2 AUD HP PORT REF s
APN: 514- 0671 ORI TI CAL 6% w
J6700 AD CONNL M C L6703 M N_LI NE_W DTH=0. 4Mv XV‘BSZOO
SPDI F- TXRX- K24 M N_LINE W DTHED. 400 FERR 120- OHM 1. 5A M N_NEGK_W DTH=0. 204 L g GRADORAR -
F-RT-TH M N_NECK_W DTH=0. 2MM TN AUD_CONN_GND
oRITICAL AUD_CONNJ1_SLEEVE 1 2 VB701
MC,. 6 0402- LF M AUD_LI_GND
DETECT. 5 AUD CONNJ1_SLEEVEDET ORITICAL L 5oz o
SWTCH. 2 AUD CONNJ1 TI PDET L6704
V LEFTS ¢ AUD CONNJL TIP FERR- 220- OHM (AUD_CON.GND)
RIGHT s AUD CONNJ1 RI NG LYY Y Lz AUD_CONN_L " _—
G\D_ 4 <o
0402
AUDI O CRI TI CAL
7
W\SZ /; B xlog . FERR- 220- OHM
. Y TrmM AUD_CONN_R
S 1 2 _ — 61
C- G\D 0402 <
OPERATI NG VOLTAGE 3. 3 6700
P
> 1 .C6700 10K AUD_J1_SLEEVEDET_R
10 L T mnow |, | wnou o - ANALOG M C CONNECTOR
SHELL | 1 T 0% DZ6705 DZ6703 5%
e.3v. 1/ 16W CRI TI CAL
s w2 2 i 6. 8v- 100PF% % 6. 8V- 100PF A APN: 51850520 S
HI ELD 402 402
13
PI NS oRITICAL 2 2 E?;g%4 N ] cTica [, R6701 78171- 0003 C
C Dz6701 6. 8V- 100PF Dz6700 ART . AUD_J1_TI PDET_R -
6. 8V- 100PF 202 6. 8V- 100PF % oD —0
= 402 402 5%
R R 1 C6701 it w5 _Bl_MCLO DS
B —— 100PF 02 626 _Bl_MC SH ELD LY
5%
2 e, 626 _Bl_MC H DY
402
GND _CHASSI S AUDI O JACK
VOLTAGE=0V _O
M NREGKW BTH-O 1 CHASSI S GND STI TOHES
XW6710
SM
I W
XW6711
b CRI TI CAL re—
L 5oz SPEAKER CONNECTOR 16702
78171- 0002
R6760 M RT-SM
AR 2 APN: 518S0519 —0
50
Ve = o5 co o [y-SPKRAMP L P QUT iy
402 55 60 5 (T)-SPKRAMP L N OUT 1o
—0
o5 60 6 SPKRAVP_SUB P_OUT
59 57 46 44 43 42 32 30 7 5 PPEV_S3 2 IWZG?ELOJFF £
33PF
5%
2 50V CRI TI CAL
B R6716 oo J6703 B
1 . 78171- 0004
AUD_LO AVP_OUTL A QA 2 AUD_LO AVP_OUTL_SW TCH L ZIO APN: 35352803 M RT- SM
s T} p—-y = N%?E&JFF s
b 2 0V MIN_LINE_W DTH=0. 20t Sorr —O
VLR pe @ M N_NEGK_W DTH-0. 154 AUD_CONN_L 3
b b <D 2 G 1o
R60717 ue700 'R6712 85 50 5 [T zpkmﬁ suz N_ouUT 402 z o
AUD_LO_AMP_QUTR 1 2 AUD_LO AMP_OUTR_SW TCH MAX14560EWC+ 24K 85 60 6 PKRA| R P QUT
" VYV Gner”™ e oom [ B4 e ™ 1o
1716w ClInc2 NE-LF
Vios" ™ B1 2 ——O
NOL cove r
R6718 Al ST
AUD_LI_L 0 AUD LI _L_SWTCH M N_LI NE_W DTH=0. 2MV =
= D * : — 2|8 ENvpB2 M N NEGK_W DTHEO, 151M AUD_CONN_R .
% . —
1 Tow swioie N APN: 51850521
eeE NEG
w0z
R60719 AR o5 50 6 SPKRAMP R N QUT
s AUD_LI _R 1 2 AUD LI_R SWTCH 6711 N ] 1 0
[mos 5% 0. 0033UF 2l 8 R6713 - ©6763 ARE FOR FI LTERI NG POTENTI AL FSB NO SE COUPLED ON SPKR LI NES
1/ 16W 10% 24K
V- UF B 24
402 202 2 :\/FJE!/
, 402
AUD_GPI O 2
57
A Ror21 SYNC DATE=08/ 10/ 2010 A
SYNC MASTER=LENG K90I =
100K ANALOG AUDIO | O SW TCH | SRS 210 201G
116w
e AUDI O JACK
R6715
AUD_CONN_G\D NP A 2 AUDSWTCH GD GPICD = 0 AND GPIOL = 1 --> HP PATH SELECTED Appl e Inc D
5% M N EGCW DTHEO” 20 GPICD = 1 AND GPIOL = 0 --> LI PATH SELECTED
ity VE - 2
GND STUFFI NG OPTI ONS FOR CMOS SW TCH 402 R6714 o R6727 NOTI CE OF PROPRI ETARY PROPERTY:
o2 55 57 GND_AUDI O CODEC i 2
VYV APz BELERETLL 00N R RN LS THE | o
1/ 16W THE POSESSOR AGREES TO THE FOLLOW NG
MsF v J_ | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 67 OF 109
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FUNCTI ON

CODEC QUTPUT SI GNAL PATHS

VOLUME CONVERTER PI'N COVPLEX MJUTE CONTROL DET ASSI GNVENT PORT B LEFT(HEADSET M C)
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A) GPIO_2 AND GPIO_1 0X09 (A) HP=80HZ, LP=8.82KHZ
LINE IN 0X05 (5) 0X05 (5) 0X0C (12) GPIO_2 AND GPI O 1 0X09 (A)AND Ul ELEVENT M KEY
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO 3 NA L6880 M N_LI NE_W DTH=0. 10MV
FERR. 1000- OHM M N_NECK_W DTH=0. 10MM
sus 0X03 (3) 0X03 (03) 0X0A (10) @03 NA VOLTAGE=3. 3V
SPDI F QUT NA 0X08 (8) 0X10 (16) NA 0X0D (B) 23125%28118718%15%18113%9 &° pRava so : 2 RP3V3 SO HS RX
46°42"41740 37 96733 29 27 26 o102 WCSP M KEY 1A
CODEC | NPUT S| GNAL PATHS APN: 35352640
CRITI CAL
M KEY
FUNCTI ON CONVERTER PI'N COMPLEX VREF DET ASS| GNVENT
D 6880 B g CRI TI CAL
BUILT-INMC 0X06 (6) 0XO0D (13, B, Rl GHT) M C_BI AS (80% NA 1UF M KEY
HEADSET M C 0X06 (6) 0XOD (13, V22, B, LEFT) M KEY M KEY 0% T A
X5R 2
SQUTHBRI DGE RESOURCES " %EAQ
PULLUPS ON MCP PAGE
FUNCTI ON SYSTEM GPI O SYSTEM | NTERRUPT
AUD_I PHS_SW TCH_EN COUGAR_POI NT GPI 016 NA 81 77 48 42 31 20 27 23 10 [Ty SVBUS POH QLK 3 |sa mcBiag Cliswcans
AUD_I 2C_I NT_L. NA COUGAR_POI NT GPI C6/ PI M KEY
1 P_peR P g -~ 8177 48 42 31 29 27 23 16 Py SWBUS PCH DATA B3 [spa peTectl_Blis swoer
AUD_I P_PER! PHERAL_DET NA COUGAR_POI NT GPI 08/ PI RQH
15 (OOT}—ALL12C INT L D3 | Nt ByPasqy D1 RX_BP
AW 1 PHS SWTGH EN A3 |enaBLE
PORT A DETECT ( HEADPHONES) PORT B DETECT( SPDI F DELEGATE) = I NOSTUFE
MR e e Al |per
AD SENSE A ALD 01 TIPDET R 1,0, 2 . B2 [ 2 8 @0 A o cooec
57 (T} 62 61 AN\ R6880 § G 57 58 61 62
5% 100K <
52 PP3V3 SO AUDIO F yiew a
N R6806 N R6805 - 1 16w MKEY , MKEY
39,2k 20. 0k o2 L 8/ 8 R6881 R6882
A APN: 37650613 3 A : 1K 2.2k
R6801 frisve frisve 62 61 58 57 GND_AUDI Q CODEC ow Diow
300K AUD_OQUTJACK | NSERT L 402 a02 M REY/ VELE VL
5% 2 2 CRI TI CAL 402 402
1/ 16W AUD PORTA DET L NC AUD PORTB DET L NC 06883 M KEY 2 2
M- LF
, o2 @800 | 2L 0. 10F Ro384
sstmeE/::f |<1' Q@801 '_D“ Q6801 '2“ 57<EAUDMC|NPL . |I’ HS MC H_RC HS MC H Pany Lt
SSMBNG7FEAPE SSMBNG7FEAPE
R6802 worses | KA worses | K e 10 M KeY
v :
o2 o1 [[Ey-ALIL TIPOET & ¥ AUD 33 DET RC — — 05886 R6883
s 2 0. 1UF o2 100K
s p—s s
” P AUD M C INN L 1|2
frints 06801 e S ’ ME v < il e
402 402
0. 1UF 100 2
C : B o
or
o XW6880
62 61 58 57 GND AUDI O CODEC
y 62 61 53 57 GAND AUDI O CCDEC 3 %7 HS MC LO am s
R6803
220K
62 PP3V3 SO AUDIO F 3 2 AUD J1_SLEEVEDET | Qv
s
R6804 e
220K 102 bl
s Q6800 62 61 AUD J1 SLEEVEDET R
o SSMBNG7FEAPE
o sorses | K PORT B RIGHT(BUILT-IN M Q)
s o1 (AL 21 SERvEET 8 H
M R6850 R6851
't 06802 :|G7 ST L0 2. 4K
0. 01UF 57EALDGI)ECMCBIAS /\/\/\/ Mg BIAS FILT 5
100 I
iov
2 o iiew N CRI TI CAL
62 61 58 57 GND AUDI O CODEC, 40z 402 +| ©6852
2.20F
200
2 eav
Tt
021
62 61 58 57 GND _AUDI O CODEC
CRITICAL
o
0. 1UF - 1000- OHM
57 QAR MC e R \H? Bl MCH F s Y Y B McH ams o
o 1ok o 'R6852 s RTCA
o 100K 6854
AUD M C INN R 1|2 5% 27PF
!OL o 2 %Y L6851
25v 2 402 FERR- 1000- CHM
B xsR R6853
402 2. 4K BI_ MCLOF : 2 Bl_MCLO 6 61
62 61 58 57 GND AUDI O OODEC . \—@
M N_LI NE_W DTH=0. 10MV1 o102
M N_NECK_W DTH=0. 10MM yiow
52 PP3V3 SO AUDIO F XWB851 e
VOLTAGE=3. 3V sm 402-1
1 Bl_MC SHI ELD
L6862 EXTRACTI ON NOTI FI CATI ON CKT &b ams
FERR- 1000- CHVI HP=80HZ
61 57 54 52 51 50 49 a8 46 1 2
810083154 33°54751 £o° [TTD-FE-=0 1
85 77 75 74 73 72 71 &2 0402 -
PLACE L6800/ C6800 CLCSE TO JACK TRANS. AREA 'R6864
1 220K
ce861 1 5%
1/ 16w
1ov M- LF .
a2 ot 2 2402 R6865
100K
5%
1/ 16w
M- LF
, 402 1
Q6802 ||2) R686
SSMBN37FEAPE AUD_PERPH DET R 1 2__AUD | P_PERI PHERAL DET
somses | Kh o
5%
1 16w
VE-LF
@802 | |2L 02
2|67 ST SSVBN37FEAPE
R6860 SOT563 KH
15K TIPDET_FI LT —
62 61 AUD J1 TIPDET R 1 k- »
5% D4
16w s[67 sf;
M LF + C6860
—— 0.1UF AUD_J1_TI PDET_I NV
A SYNC_DATE=08/ 10/ 201(
—
62 61 58 57 GND_AUDI O CODEC

CB Appl e I nc.
®
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MagSaf e DC Power Jack

CRI TI CAL
J6900 CRI TI CAL
78048- (S)M573 F6905
_ B6AMP- 24V
o-f 6 PP18V5 DCIN FUSE e 1 2 PPDCI N G3H 7 49 63 64
A ) VN LN V7T
o e 1206-1
8_4 t 1 6905 PP3V42 G3H 5,7 26 43 45 45 47 48 53 63 64
D IPr—— . ™" * 06908
© 2 G 0. 1UF
R6929 SMC BC AQOK VOC S &osnreare S oV
Cerm
51850656 R6900 " 20 - > 2 302
ook O 1 s, e i | "R rerinson. s
110w = 5% 08900 " weoo1 | =
i 8
e ] MAX9940 SMC BC ACOK 45 46 49 64
SC70-5 3 -_—
45 CEry—SYS ONEW RE EN EXT|s
an Ne =
o mJ(
NC
1-Wre Over Vol tage Protection
51650523
CRITICAL
J6955
CPB6312- 0101F
C F-ST-SM
1@ ) 13
(Y
ool
B4 64 63 48 45 SE qus SMC_BSA_SDA : 00 : PP3V42 G3H . RGM?DSI .
US SIC BSA sSMCLDR o N
TEAOSAS:;I;E 425: SMC BIL BUTTON L 8 oor 1,.5W\/>/V “ e
S[0 o
n mn
3. 425V "G3Hot" Supply S I e - : oo
a7pF —— S 6951 * 0. 001LF
Suppl y needs t rantee 3.31V delivered to SMC VRef generator [ (O e 2
uppl y needs to guarantee 3. e ere o gener at o 6954 1 6953 ! cm 2 N\ =, a0z
0. 001UF —— a7pF ——
sov sov |
cerm 2 cerm 2
D6990 =
BATB;QTC;/z\gI LM =
5049 038 87 8, PPBUS_G&3H 1 P3V42G3H_REF3 = = =
R6990 PPVI N_G3H_P3V42G3H 1 C6996
PPDCI N_G3H 47 NRECRAW BIHES: 3 fm Ok UF
64 63 49 7 I 1 NEEKY! BY 1%
19 S 2 X8R
173w : ~ 205-1
&% ’ 8 7
5 4.7y s i =
10% H.J
X5R- CERM 2 BYH 2
G508 u6990
PM5640
B DFN CRI Tl CAL
= L6995
CRITI CAL 33UH-20% 0. 44A- 0. 455CHM PP3V42 G3H
. PaVAPGIH SW L S 5,7 26 43 45 45 47 48 53 63 64
sV Y1y
1 -
— an BB M N-RERR-W BFFES: 35 D52LC- SM Vout = 3.425
10% — vy - S TCHLNCCESTRUE D bT=Tive 300mA max out put
22K 2 35352776 B
603-1 Cg)glgé 1 f = 470 kHz
T
18¥ » 16999
402-1 —— 22UF
Te époé"cmm 1
= = 685—
518- 0375 =
ST BATTERY CONNECTOR
BAT- K90- K91- K92
MRT-TH
P1| O+
P2 0=
P3| 02
Pal o4 MBUS SVC BSA SQL 6 45 48 63 64 84
P5| o4& 6 SYS DETECT L
A P6| O j SMBUS_SNC BSA _SOA e RToT §5[40 63 64 84
P7 C 6406 PPVBAT G3H CONN mgso
PZ o z ? coso 5960 : ROLAVP24028 - ~ Regigﬂ Ismc MASTER=JACK_K90! SYNC DATE=08/ 20/ 2010
P9l o >
1UF o -
s pal e 0.1ur U ity DC-In & Battery Connectors
SHLD_PI N| ° 11 o 2 o 2 22 D
)| o e o
SHLD_PI N| 02 d} App| e I nc.
SHLD_PI N| O£ - - l ®
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Inrush Limter Reverse-Current Protection
G s
FROM ADAPTER AONG405L AONG405L
6 07 _PPDCI N_G3H DRNEXe X6
D PPDCI N G3H | NRUSH FET PR NG NBTn}nLiSH PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
0 n .
N ﬁ'&?ﬁ;ﬁ D}/ﬁgig W 1R708br i 37650761 1 1713700 Q7055 CRI Tl CAL
- %Q)OK 37650845 1 sI 71490P Q7080 CRI TI CAL
yé;ﬁ\lév 376S0845 1 SI 71490P Q7085 CRI TI CAL
¥ . TE DI\’
' - $3 mm
1R7081
62K
CRITI CAL 315 i{%‘isw
0 202, 402"
BATZ0QUET LM ( CHGR AGATE)
-—|1 >|—| R7005 ( CHGR_SGATE)
3 CHGR DCIN D R 1,&8»2_(_(];&31_[1]_&_ R7021
5% " 1 2
. . 2 176w CRI TI CAL
ACIN pin threshold is 3.2V, +/- 50nV —D'J N{jb&F 1 C7020 M:S_l/ﬁ\év s CHGR CSI R P 3[1R7020
Di vider sets ACIN threshold at 13.55V 0. 0470F 402 9.5%2
-1 10% 1w
I nput i npedance of ~40K neets 2 é}{ R7022 CHGR CSI _R_N M
sparkitecture requirenents 30mA max | oad a2 1,105 afe et
PP5V1_CHGR VDD R210701 A, PPDCI N G3H CHGR
o 500 47 4020 5 20 1 __PP3VA2_G3H W BHES: £ LAAA 2— g PPBVL CHCR VDDP WA TP [ oAl TR T Al C7035 c7035lc7037
=5. =Y 2 : 720 =10 1 1 1 1 1
, l oW AGESS. 1V o AEGAQ30 LTG0 [P HPSe L T . 0010F
405 C7010% 1 C3012F2: 1 1 g?l()u%l Ty T3 T, Wy T, Wy > égg)
C BATT 35 C7002 i RO STIF ﬁégz BT T SSE8Tu | SSEW | e T *
R7012 1; 7 100K 2 ¢ T “
1]%5’ 4 gZ ;og)lﬁ\év 3 s = =
Mib{ . 084GR_AGND 2402 VDb vDDP B PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
12 jHSTCRI TI CAL DI N 2 CHGR DCI N B
R7010 | % SMe RESET L 1, 0, 2 CHER RST L 13 Jowe. RST_N ” - R702 au T Max Curr ent = 8A 37650966 1 [E— Q7030 ORI TI CAL
30. 1K i s o rmy—SMBUS_SMC BSA SCLI 117sq 00055 CHGR:: AGATE 030 (L7030 limt) 37650966 1 RIKO3ELDNS Qro3s ORI TI CAL
o Wl 4 (> SMBUS SMOBSA SDN won TN G Gar el P Y Reovs DS f = 400 kHz
2402 et e i cFe 3 canzu] GIRGSITN i CRITI CAL CRI TI CAL
ICELL o mL'I'NFW'DTH: .2 mm|
Float CELL for 1S © goor| 25| CHGR BOOT SERIBHER 2 L7030 F7040 TO SYSTEM
CHER ACLN SN e[ 24 | CHGR UGATE PPt 4. 7U 9. 5A SANVP- 24V
'R7011 CHGR | COVP sloaw P prase|2s | CHGR PHASE X _ : 2 i 2 PPBUS G3H o6 5010 40 50 55 7
9, 31K CHOR VD L jveawp Learel2r | CHGR LGATE M N-PEGE-WRIHER B mm WAL 2 ™ trhpacaoDz S
E/E’lsw CHER \é's\'gep T M o BGATE oome DYDTETROE NO STUFF
=i as CHGR csop BGATE[_L CHGER _ 1
2402 4+ CHGR CSQ N 17 Jcson 20v/v avo 9| CHGR_AMON R7039
o 180
2 3svv BMNL1S CHGR _BMON s 5% CHER
BATT. 23 : %FO 50 %%‘ (0 acaq it 1 SMC BC ACCKm « w o o 3 gtis PR%EQTW?;FHE‘&S m REC CRI Tl CAL
R7013! o <F & auT ?| | vetrAeEz eV T 1 C7040 1C7045
1K 5 16V ~E o D | d —— 0. 001UF
L T ik g o] 35352029 e ?0%5 CHGR PHASE_RC %éo/UF T
Z"bg\; i H\I\Sg??El oo CRI TI CAL : CASE: EQA[\%M z 4 g
BATT 3S CRI TI CAL
NO STUFF 1
R7 055
B : 7039 5 2,
1 2 T S}%& W S 2 TO FROM BATTERY
XWZ,Q00 O 2 P'\I?\(P'\‘AtTw(:;)f?'l_—!':EClb—lG? R . . 3ls
4 N =0 4 2 D|5 PPVBAT G3H _CONN ;
L2 (GND) TR 6 c7056ic7057ib2|li £ [ UNRDCVENES s
BEACE-NEAREH7888: [53: 11 10F —— 0. 1UF —— 0. 01y 5 VOLTAGEST2. BV
25V, i( }{2 Cé Vo
603°% 40271 402 4
(CHGR CSQ P) R7051 2.2 [ -
(CHGR_CSO N) R7052 o inpp2guCHRCSORN | =
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
( CHGR BGATE)
1C7042 C70111 1C7000 C70051 C7026 1
- ﬁg\ﬂesw 0. oié %:: -4 L%F 0.22 in):: 0. Ooié %::
2 402 402 2 2 4%2-1 603 2 QD A D 502 2 PART# QrY [ DESCRI PTI ON REFERENCE DESI GNATOR('S) | CRI Tl CAL BOV OPTI ON
= 2 . mm 107S0129 1 RES, 5MOHM 1% 1W 0612, 4- TERM R7050 CRI TI CAL BATT_2S
PN i
AGE=0' :
A W{)I SYNC DATE=10/11/201d
PBus Supply & Battery Charger
d} Appl e Inc. M
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W
IN

1 g el g g el
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ST c7640
1000PF
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1
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M- LF
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CAESAR IV 1.2V I NT. VR CMPTS

1. 05V S5 LDO

requires JTAG pul | -ups to be powered at

Poi nt

Cougar
Pul | -ups (3) nust be 51 ohns to support

XDP (not

1.05V in S5.
requi red in production).
Alternative is strong voltage

CRI TI CAL
L7700
4. 7UH 0. 91A
73 37 26 7 6 PP3V3_ENET
°’ : m z ENET_SR LX o 70mA is required to support pull-ups. €
s 17 | crrig | PACENEARES00. 16t M EREER W BTHES: 304 dividers (200/100) to 3.3V S5, which burns 100mWin all S-states.
=TRUE
L7 70F Lo 10F BB CRI TI CAL
—— 20% - 18% XDP PCH
2 S 2 2% =
603 202 XWZ700 u7740
v
) L s ENET SR VEB___ ., 12 72 40 22 20 19 10 7 10 - _PP3V3_SUS TPSER0s PP1V05_SUS -
= CE_NEAR=C7725.1: 1 @!;ENEEK: IDi:m:g: S 45 as
PAGE NEARCHRE08: 14: 3o e R ehw anr | Vout = 1.05V
ACE_NEAR= Cr4ssmm _ PP1V2_S3 ENET | NTREG 6 37 11 3 |en Nd2 e Max Current = 0.35A
= 12 o
XDP_P . XDP_PCH
Cr740 p R 1 C7741 -
PP NET_| NTREG ¢ 5 1 ilt‘g'@ - ° ! T g""’s‘“gUF
2 . CERM 2 2 X5R
L 7725 7726 @f&é fg_mgs%tﬁs_ SRR T
10UF L0 10F Aéga Y
2% 1
X5R -
402 =
= PLAE-NEAREL 7700 1 5T,
] Vout = 1.8V C
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2828087154 5,850 @ PP3V3_S0 .
R i e &
JiC7 760 JiC7 761
22U O AL
6. 3V 5 16V uz7760
SEEM XOR 235 MAX15053EWL CRLTI CAL
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B2 | sk p CRITI CAL IN.A3 1. OUH 20% 11A- 0. 0130HM
- E- P1V8S0_EN [ B3 | en (x| A2 P1VBSO Sw 1 2 . PP1V8_S0 6714172022 28 71
o o W b EY Pl CO503H SM
P1V8S0 SS SS/ REFI N PGOCD BT CHRNEDE=TRUE 1R7K767 12RO7%E L C7766 rm—
1 cres RI182 e fhgnosTUrE - TR S T0OPP | 065 | 7772 |s c7763
19 P1ve S0 covp Re 1% AR piveso cowe | Bl | cow PLVBSO PGOCD omy 75 § BE-GF [k PR\ 1" 500F L e e
2 CERM X5R /\/1\0,4\’ G\ND 2402 2402 402 — 20% — 20% —_ %ggn
402 M;lf‘é’ 2 %%YCERM1 2 %%YCERM1 2 X5R
505 < P1V8 SO Rd 603 603 402-1
P1V8SO FB 1 C7767 1
L o778s i O
T, %% 2 2%, NOSTUFF ew
2 X7R 402 MESLF
402 2
L L B
CRI Tl CAL _—
PP1V5_S0 716 20 22 26 42 57
’ Vout = 1.5V U7780
gl s ¢ PPGVE SO = TPSLERO®
e 1 MAX CURRENT = 0. 3A SN PP1V0O5_S0_PCH VCCADPLL
CRITI CAL F = 1vHZ Abfd s gy 2 PPOV3 SO 4181 AS
Cr770: 4| ORI TI CAL L7770 - w7 R R 1 Vout = 1.05V
126 22 20 17 14 76 _PP1VE_SO N auTl
104 = TOUR 0. S5A 330N Max Current = 0.35A
630 2 u7770 1C7773 72 70 _CPUVCCI OS0_EN 3len N2y NC :
863 TPS62201 —— 10uF T
o|pp ST 2 Gy C7782:/C7780 : an BB 1 C7781
» m>—PLV5S0_EN 3|lEN S 663 ﬂ‘g"} £ 116%5 - 5 7 - gdng,UF
2 [ M ASTERTAGCRO0! SYNC_DATE=08] 107 2010
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R7§03
VWA 3.3V SO FET B
e SI A427DJ
3.3V S4 FET iy PP3V3 S0 CUBRTRERED
) 6‘7%8\{) 20 20 23.23.22,20.19 170 7 5, PP3V3 S5 r ~ @ B BHBRRER
| A427DJ = -
oo Tar 3.3V SO FET
'R7832 C7831 * §
o 26 24 23 22 201011 5 7 o _PP3V3_S5 ~ A o "
® 20 2290 01 0T 8 = @ . e o Qre12 (2 10K 0-03308 —— MOSFET Si pd427
NO STUFF NO STUFF 121 SSVBNSTFEAPE | |- . i o 2 " ore30 CHANNEL P- TYPE 8V/ 5V
1R7802 7809 :| o o stk = R7830 0. 01UF RDS( ON) 26 mOhm @. 8V
Q7802 | Bl 220K 0. 033};50__ 3.3V &4 FET P3V3S0 EN L LK P3V3S0_SS 1] |2
o - "
SSMBN37FEAPE 1/16W NO STUFF e 2 ®| NO STUFF PM SLP S3 R L 5[G7” Sl7 5% 1 LOADI NG 3.2 A (EDP)
e v FET Si A427 7 72 40 [T 176w 10%
402 Rz %%O C7800 MCs| Mios" S
0. 01UF
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» m—P3V3_S4_EN leg 3N RDS( ON) 26 nthm @. 8V = .
B LOADI NG 1.35 A (EDP) S| AAZ?D]
= SC70- 6L
o 26 2423 22 2019 17 07 o _PP3V3_S5
S < k(_\ 10\ - PP3V3_SUS o 17 10 10 20 22 40 73 78
22  c7821 Klflj
1 1 -1
Q7822 jols o 07033F -1 0 3.3V SUS FET
SSVBNE7FEAPE Ippw sy ] o ;
3.3V S3 FET &787h e ,4b2 Rz? 0 07531%9 MOSFET Si Ad27
S A2 7D 5 pavasus EN L 14285 | pavasus ss | iz CHANNEL P- TYPE 8V/ 5V
SC70- 6L - PM SUS_EN Mrl/ﬁw JAR RDS( ON) 26 nOhm @l. 8V
w0 26 2423 22 20,1947 0, o PP3V3 S5 ~ /‘\ %0 G LOADI NG 1007 mA (EDP)
85 76 74 73 72 66 56 46 T < (/)-L Z _LD - PP3V3 S3 8,708 38 34 26 30 91 32 33 40 =
cren1 - ; 5V._SUS FET ane
Q7812 |o° 0.033F —— S 3.3V S3 FET —_ 840
SSMENATFEAPE v, ) SI A413DJ
R781602 Cc7810 MOSFET Si A427 SC70- 6L
0. 01UF 72 66 s 7 _PP5V_S5
2[c¥ st Pavass EN L m P33S3 SS e CHANNEL P- TYPE 8V/ 5V < J0 )0\ - PP5V_SUS .
» [>_PAVES3 EN e 1 RDS( ON) 31 nChm @. 8V 7841 &Lil
16V 1 1 -1
" # LOADI NG 1.608 A (EDP) Q7822 02 K2 0-033(f - g 5V SUS FET
L SSMBNS7FEAPE $ew e o
SOT563 MELF C7840 MOSFET Si A427
’ y %{b , 91OF CHANNEL P-TYPE 8V/ 5V
5[c* s P5VSUS EN L 15 PsvsUS s | |12 -
- PM EN % JAR RDS( ON) 16 nthm @. 5V
%o G LOADI NG 1007 mA ( EDP)
673020 27 76 _PPLV5_S3 5. OV SO FET %7%8%
72 66 54 7 _PPSV_S5 o TPCP8102
PP5V_S0 67 22 42 a7 52 50 o5 o8 70 72
Cc7801 ! 23VI1K- SM i
0. 1UF
R - 60 50 57 40 as 42 4z 32 30 1 o PPBV_S3 | I
a2 U7"§°01 s APN 37650928 ook o 1 -%_J_i 5.0V SO FET
= s o
= SLG5AP020 5 CRI Tl CAL 0 0383%?:' - NOSPET TPepe102
20 ory—PLVECPU_EN 2 |on TOFN i 3 R7801 — Q7801 1o CHANNEL P- TYPE
: cumea , .q_} e E C7860
SHDN* q 1 2 — PVRPK. 1212- 8- HE R7860 o S10E RDS( ON) 18 MOHM @. 5V
NO_STUFF o PLVSSOFET_GATE , 5%, PLVSSOFET_GATE R s P5VOS0_EN L. 9K . P5V0S0_SS e LoaDi NG 1.678 A (EDP)
C7802 : Aty — A% 1l
4Tk — pd 8 402 1[z2[= _PP1V5_S3RSO 571012 15 30 73 a8 i o
X5R- g‘gg\ar\ﬁ 2 ap B | oz Py
[ Q7802 | B3
SSNB’\B7FEA:3E |<’_
1.5V S3/ S0 FET -
- TP_P1V5S3RS0_RAMERONE . MOSFET Sl 7108DN 5
CHANNEL N TYPE 772 a0
RDS( ON) 6 nthm @t. 5V =
LOADI NG 5 A (EDP)
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S5 Rai l

Enabl es & PGOOD

3.3V, oV 53 ENABL*ESld

63 53 48 47 46 45 43 26 7 ¢ PP3VA2 G3H

73 64

66 73

o a0 s 20 g 5 PP3VA2 G3H Internal pull-ups 100K +/ - 20%
State SMC_PM_G2_ENABLEQJ PM SLP_S5_L PM SLP_S4_L PM_SLP_S3_L
87?4 L - | Tl CAL R7 41 Run (S0) 1 1 1 1 453017 6 PM SLP S4 L o
e 43507 0, P3V3S5 EN L ... TS
v L&%\é&l e o e Sleep (S3) 1 1 1 o R7910'
SL 2 o6 73 Deep Sleep (S4) 1 1 0 0 100K e
THORN Del ete R when pull - qt;yvg% ded tp PCH page 2R791
20 R7911
¢ M |v§\|\|: -Df-\i\éfa EN (.pmA Do;% Deep Sieep (S5) 1 Y 0 0 4022 gﬂ/“? g%lK
I il Battery Off (G3Hot) 0 0 0 0 /16w e
a1 8 PP3V3_85 . 6lnB : = ZIE'ZLF 1PEAOE_I\E
Threshol d: ?? FoMBK]
N VESM HF
DLY > 10 ns [3V 3.3V S4 ENABLE PLACE_NEARFU7300. 16: 677 -
S5PGOOD DUY 7 |oiv 1c gy, ar g 8 S5 PWRGD NO_STUFF - 272 P3V3S3 EN_ — P3V3S3 EN  fopmy 72 72
% s NAKE BASE=TRUETD R7916 36 WET;A:E;TRE DDRREG EN
1C7941 THRM s 17 T)-PM SLP S5 L 1A QA 27 P3v3 sS4 EN —_ P3V3 S4 EN oD 72 7 M:KE_BASE:T — 43 67 73
OPF a0 Bl S5_PWRGD (ol d name RSMRST_PWIRGD) - - >SMC Ay EBASETRE - 1C7910|1 =-DORREG BN o
2 EM © @ SMC- - >PM_DSW PWRGD - R7915' VEoLF ¢ 479UF o 2374%1.2
- 100K PLACE_NEAR=U1800. G18: 5mm én'w:/ 10%
Del ete R when pul | -down added to PCH page J“GW 2 cikmxsn 2 %}‘stn
= W4022 PLACE_NEAR=! mm PLACE_NEAR=Q7812. 2: 6mm
73 45 30 17 6 (PM_SLP_S3_R L) PM S| Y
L '\‘87 ‘EgFF P e BRsTra
R CPUVCORE ENABLE 7673 46 45 0 SMC_S4_WAKESRC EN AN 2 2
7874 /\(5\0/4\/ tH page R7987 2 81 R7988 A R7986
75 a5 26 23 ALL_GYS PWRGD 1 W\/2 CPUMP VR ON ooy oo LW A 33K 39K ? ?/. 1K
o 5% %
1 Slféj\é\/ PLACE_NEAR=U7400. 7: Smm PLACE. NEAR-U1800. G18: Smm igiﬁ\év 1 gm} i %é:zlf‘év
- = 4
. . ho5 ,,:; N L U7600. 3: 6mm - PLAMRZNEAR=U7770. 3: 6mm e AR50, 5. 6
= :5mm - o
- NEAR TUFF
pLAc';_Dr\EASR:ngo 7: 5mm 63 73 714 I\F/:All(E BASEE_’F‘WE — P1 EN 7
R7975 5 pp3vas aaH —BASES -
5%, 73 70 _CPUVCCI OS0 PGOOD 2 P 8428
18w : AN BM_PECL_PVRRr «= 3.3V/ 5.0V Sus ENABLE - o R7931 o N =PSSO EN ooy = 7
402 118w —BASES
Wbt % 2 24,2322, 19,17 0.7 o PPOV3_S5 ’ 19K —  CPLVOCI 050 EN gy 70 71 70
PLACE_NEAR=U7940. 1: 2. 3 1/16W 73 71 70 f— o
. . c7943m"l J Mt MR e o = CPUVCO OS0 EN oy 70 7 76
SO Rail PGOOD (BJT Version) 1ub s 7o4esPVCCSA_EN — PvCCSA EN
20% CHGR VEI NVAKE BASE=TRUE D ©s 72
5 PP3V3_S5 e U7V§C40 8793 ¢ CHGR VERRH, o
gés 30 26 2452362342921 92 4658 26 = SVC_BATLOW L: 100K pul | up on SVC page L b aAUPLGa204 Sssm 52‘53'1\! '23 PLACE_NEAR=U7100. 15 6mfh PLACE_NEAR-UT600. 3: 6rm | PLACE_NEAR=U7770. 3: 6mm 1PL§NE9N§U76760 B3: 6mn
I R7956' IO 00K P s [ L lcresr licroer |icress L9
'R7951 1180 ' 2 &3 2 &% ) 2 &
Y R WEE ALL SYS PWRGD 226 45 7 3ls 1[6¥ st o " o en T o R 02
1% Y| 4 73g2 PM SUS EN _—_ PM SUS EN 72 7
l‘i’% ;E‘é" R7953 SOPED_C . b sus L . AR BASE TR — oo 72
2 1K C = =
VMON 3V3 DIV 1 2 VMON GR_BASE © < PLACE_NEAR-=UL800. GL6: 5 a\D VFRQ Low: Fix Frequency -
5% 1 N
1/16W R7918 2 VF :
1R7952 . Q7950 o18 VFRQ Gener at i on RQ Hi gh: Variabl e Frequency
7. 1:I_%SK 5 —Q ASMCC0179 Del ete R whep(iiil | - down |added to PCH ;'a:age
1riow o7 e DFN2015H4- 8 Ve L NO STUF
6 R7954 Nex—8 — : R7917 L
12 30 7 ¢ PPIV5 VMON_ Q3 BASE .
o305 §,-EELVS 3RS0 LAAN2 & - il LAAN2 ENET Enabl e Generati on
= PP1V5_S3RSO 5% R Tilcall 5%
M- LF 2 1/16W
L NCx— 2] Lew “ENET" = " S0" " g " A N .
| 02 3.3V SUS Det ect I (ns3" && "act && "voL BN 3 3V ENET FET
R71955 ?323&
222 20 17 16,14 12 19 0,7 5 PP1V05_SO 1 ,\/\5\/2 VMON_Q4_BASE %0 26 23,23,22.29 19, 17.5.7 5 PP3V3 S5 PP3V3_ SUS ; i 17 10 10 20 22 46 R4A101P
370883548 36 1/51“‘/gw o so%g;g%z-rgoeﬁ) . PLACE | —U7930. 6: 2. 3mm 3 SOT- 23- HF
1 stuf f C7931 12 1
Y52 Worst- Case Threshol ds: RPnte &y i " %7?230% w0 552 30 20 219,07 3, PPOV3_S3 2/s CAE: PP ENET g7 20 o0
@: 0. XXXV R7957 reﬂo?sn.ss 589 £ 7921 12 "
X : 100 1 T
@: 0.640V 5 CRITI CAL o R79211 —L ¢’ 0330F ©
3.3V W Divider: 2.345V e ) T !
. 402, % 2 xoR
Q4: 0. 660V %,4:1 W 435 C7922
72 71 46 22 20 19 18 17 16 7 _PP3V3 SUS SISENSE  |J7930 RESET* 17 4552 RZO%%Z 0. 01UF
- 4 PGOCD CT4 CTTPS3822T@33DBVR$% s, e PMRSMRSTL goes to Lis0o. 21 EM_ENET_EN L AN P3VIENET SS HE
255", 1% 5 pPaVA_ S0 (90KTTPI eAow 1o%
AR RE R D Gos" &R
i ] i R7967* 1Cr931 & 3 702
SO Rail PGOOD Circuitry 10K Q. 00TUF % :
. i NO STUFF 171300 By 2N7002BW X G /| 2 WLAN Enabl e Generati on
Thr eshol ds: (I'SL Version in devel oprment) R7968  Yubh 462 . WOL _EN o/ TWAN' = ("S3" && "AP_PWR EN' && ("AC' || "S0"))
¥2DD: g gigg g 8$g¥ o | WP 1 2 NO STUFF o ds 7921 NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP
IMON: . - 3. 5% 4
V3MON- 0. 572V- 0. 630V P1V5S0_PGOCD from U7710 Y16W R7966 L SSI\/BKlSFV '23 PM W.AN EN
VAMDN: 0. 572V- 0. 630V + [m>_PLVBS0 PGOCD 02, 00 , SVESMHE | L oD =
71_62_61 57 54 52 51 50 49 4 5%
ey s bl fe) £ PPOVO SO R7965 oW a Q925
P S0 . SOPGOOD | SL " b o , 100, 402 S N7O02DW X- G
85 73 72 30 15 12 10 7 ¢
SOJ | sL PP1V5_S3RS C79160 1 om 1V/51°VgWV oM SLP le 2 AP_PWR_EN am = 2
s . 518%:: yiow  R7964 7 45 2 17 6 (TR SLP_S3_L
6. 04KZTR79 70 0 2 - cruveai oso paon 1 300 1
1/ 16W 10K | oY e /\é\o/é\’
Favty[  asW3 604K R7963 ity DP S4 Power Enable (ACEN.L) =
402 e I SL O 2 FZ & mm—BYCCSA PGOD 1 2
5% o7 ao 0 EN O s Power Control 1/ ENABLE
P5V DIV VMIN 3 vzwDNCRI Tl W bl ne il WAKE_BASERTRUE = - 2m00§¥/§>%0 [
S0 = P1V5_DI V_VION 5 lvs 402 W KT - D
(98] peeis 105 DIV v 6 V4zg§opm_|R§1L_* g ALL_SYS_PVRGD_R PSOC USB Power Enabl e . s\e| /9 Appl e Inc. -
. = 1
1/ 16W 10k P Leia GAD_ THRM_PAD R7§83- (PMSLP_S3_L) 4 =
Wahy [ agefr S 15.0K < o[ 35352310 1339, AL svs pvre e se e NOTI CE OF PROPRI ETARY PROPERTY:
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15 5 LCD 1 G PUR

‘R9014

100K

5%

1/ 16W

VE: LF
5402

22 20 19 17% 3553PF’3V3 S5

73 7266 56 46 30 26 24 2

C

PP3V3_LCDVDD_SW

CRI TI CAL
U9000
FPF1009
on MFET-2x-8iN
VI N_1 VOUT_1
VI N_2 VOoUT_2|
ao B
6 7

~
~

VOLTAGE=3. 3V
M N_LI NE_W DTH=0. 30 MVl

M N_NECK_W DTH=0. 20 MV

211287,81187:8.7%:81.5%9 ©°_PP3V3 SO o

4642741740737 36733 29 27 36
85 77 75 73 72

*RO008
2. 2K

5%
1/ 16W
M- LF
402

188 6 _LVDS DDC CLK

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

ALONG THE GROUND SHAPE_ THAT BOUND THE CONNECTOR BODY
CRI_TI CAL

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED

J9000
20474- 030E- 11
FRT-SM

188 6 _LVDS DDC DATA

C9015 C9010 B
0.001UF — 0. 001UF
10% — 0%
50V
L9004 X5 15
FERR- 120- OHM 1. 5A EDY
1 2 s PP3V3 LCDVDD SWF l EDS
0402- LF L9008 M N_NECK_W DTH=0. 20 MM VOLTAGE=3.3V M N_LI NE_W DTH=0. 30 MVI 4 o
120- OHV 0. 3A- EM . BN VST EDY
s PP3V3 SO LCD F EDS
os02- 1 et o, z0 i 1o
a0 18 6 _LVDS 1G A DATA N<O> - 45
-
(LVDS DDC POVER) 8 18 s _LVDS 1 G A DATA P<0> -> EDS
19 5
R9009 80 186 _LVDS 1 G A DATA N<1> - LS D
2. 2K 60 18 6 _LVDS | G A DATA P<1> - 12 o
g g 13
1/16W O
3t 80 18 6 _LVDS | G A DATA N<2> - 45
-
80 18 6 _LVDS | G A DATA P<2> - 15 o
-
CRITI CAL 1¢ o
L9080 85 6 LVDS CONN A CLK F N - 17 L I/F
90- GHV 200MA - O
AVC2012- SM 85 6 LVDS CONN A CLK F P - 18 0
R § - I
LVDS IG A CLK N 4 m 77 6 _PPVOUT SW L LT 200
p— l NC; O
C9020 1 211 J
0. 001UF 22|
Lvos icaake s (YT Y 5 1 2o
X7R 2 NC o
a0z 24 | LED BKLT I/F
= 24
- 24 °
O
21 5
RETURN 1 29
RETURN 2 29
30
RETURN 3 NG o
RETURN 4 L
RETURN 5 4 33
RETURN 6 34 Q

MASTER=K24 M.B

SYNC _DATE=07/ 20/ 200!

I SYNC

TTILE

LVDS CONNECTOR
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 90 OF 109
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 74 O: 86
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5

4

3

1

SaNGwa

o o - DP_EXTA M._C P<0> C9300 :
F

0. 1U
DP_EXTA M._C N<0> C9301

o s@——ﬂ
0. 1UF

o o - DP_EXTA M._C P<1> C9302 :
F

0. 1U
DP_EXTA M._C N<1> C9303

81 s@——l|
0. 1UF

3

EXTA_M.__P<0>

DP_EXTA_M._N<O0>

DP_EXTA M__P<1>

DP_EXTA M._N<1>

DP_EXTA M__P<2>

o o o DP_EXTA M._C P<2> C9304 1|2

DP_EXTA M._C N<2> (C9305 1|

o i"/ 16V
o 0. 1UF 1 1'38% &%

o1 0 17 sy DP_EXTA AUXCH C P C9308 1|2

0. 1UF | 388 &%
o1 0 17 oy DP_EXTA AUXCH C N C9309 1|

0. 1UF 1 I 33% &%

XS‘I’?—W
If GPU uses conmon pins for AUX CH R9308 A2

0. 1UF | 38R &%

DP_EXTA M._N<2>

DP_EXTA _M.__P<3>

DP_EXTA_M._N<3>

R9309 . 2
M

DP_EXTA_AUXCH P 5.

75 81

75 81

75 81

75 81

75 81

75 81

75 81

75 81

)

2i

2 DP_EXTA_AUXCH N 50

PP3V3_S0

anosm
2758

53 3 (T} T29_D2R_N<O0>
53 31 COOT} T29_D2R P<0>

(co372. 2&9%107 Ol D=TRUE

_— T29_R2D C N<O> . ol Tl T29_R2D C F_N<O> S Lo By
5 31 [T T29_R2D C P<0> . ) = 129 R2D C F P<0> -7 - CERM XBR- 1
T(. 8%&?7 -0. 1E:] 0T

GND_VO D=TRUE

P W | T . = v

Oy

(Cc9370/ c9371) _C9370 : |-
0, 47UF | TEIR, e

s D T29_A BI AS_R2DNO

1 2 _ _
129 A H gh-Speed Si

T29_D2R C P<0>

gnal s

OVERSI ZE_PAD=0. 875 ‘2
(Both L's)

T29 signals are
P/ N- swapped after AC
caps to inprove |ayout.

83 34

83 34

ot
2853
ety
pixd

1
53 31 [T T29_R2D C N<1> ﬁ%—' - 0. 1(;] [

5 3 (TR T29_R2D C P<1>

T29_D2R N<1>

T29_D2R _C N<O>

Yan RGES

=2

20

C9371 |2 0
0. 47UF | | 2%, %R 1

DO364 .

| ax ROS7E s augw

s 729 R2D P<0>

=2

s T29 _R2D N<O>

1.5K71 2
C9373. 2) &D VG D=TROE " 55 51 20W
( ’ RO373 W 28 L
s T29 A BI AS R2DP1 CRI Tl CAL
smm>—I129_A BIAS RDNI|  T29 Path (Al 4 Ds)
GND_VQ D=TRUE Bi asi ng D9372/ D9373: S| GNAL_MODEL=T29P| N

N 20
0. 47UF | 1 20% ‘;g{u

G\ND_VO D=TRUE

BARIU- UZLRH

G\D_va D=TRUE ( D9364. 2)

T29: TX_ O
T29DPA_ M _G P<0> erm o o

Yany RGN

T29DPA _M._C N<O> [ooTy 76 e

D9364/ D9365:

S| GNAL_MODEL=EMPTY

G\D_va D=TRUE ( D9372/ D9373)
) | ao_vo b=TRUE ( D9365. 2)

RE37

R93751.5K1 2 2

D=TRUE
1.5K1

T29_D2R C P<1> Van RS

2

)

)

b =

an T29_D2R P<1>

OVERS| ZE_PAD=0. 875 nmt'2

09(3%880/ C9381)
0. 47u; %g%m%ﬁl

T29_D2R C N<1>

R9308/ R9309 numi ntai n bias on C9308/ C9309

iMm

to prevent spi kes when U9310 AUXDDC OFF

9381 1 |-
0. 47UF | 1 8%, %¥r 1

| 5 FO3EY reasgen

s 129 R2D P<1>

(Both Us) (C9383. 2)_an ﬁa D=TRE %
serTles T29_R2D C F_N<1> S 47u; |;0/—4V,
s 129 R2D C F _P<1> : CER XER- 1
L : 2 9383 |-
-0.1 . 0. 47UF

e T29 _R2D N<1>

(C9383. 2) G\D_ VA D=TRUE

CERM X5R- 1
201

G\D VO D=TRUE
1.5K 2

RO383 W 260"

G\D_va D=TRUE ( D9360. 2)

T29: TX_ 1
T29DPA M._C P<2> rrmy oo

Yany RGN

D9383 1 pNJ-:

D361, 11y Ol

T29DPA M._C N<2> o 7 e

G\D_va D=TRUE ( D9382/ D9383)
G\D_va D=TRUE ( D9361. 2)

5% 17 Z0W
and DDC, alias nets together at GPU. v 2°1J__ transitions fromhigh to | ow. CRI TI CAL gé’ DfTELfl 5
B R9354 30 2 4 1|2 (Al 4 Ds) T=TRUE 5
: 5T, 2 DP_SQRVA M_._R _P<0> C90322UF I—%g,—g?lm 2 DP_SDRVA_M__P<0> SI GNAL_MODEL=T29PI N gé/ 1.5K LAAN, 2y 1/2ww 1
- R9355 30 1/\/\/\/2 s DP,SDRVA M._R N<O> C9365 1 ITZW—EjvJ ss DP_SDRVA M._N<O> (D9382/ D9383) Ve Tho1 =
o 77 /\ 1 - — =
1855 bpava SO DP SU pe r- D Il ver e e 0. 22UF I 1 33% %3 SI GAL_MDRLEVPTY Both R's nust connect
1356 1y RO9350 30 . 2 C9360 1|2 (D9360/ DI361) to Cin star topol ogy.
R ’ NNz e PP ISORVA M._R_P<2> 0. 22UF I—mv—mm s DP_SDRVA M._P<2> DP Path Biasin P A BI ASO
R9351 2 « DP|SORVA ML_R N<2> 61 SR 2010, DP_SDRVA _M._N<2> 9 VOLTAGES3. 3V
C9310: |[+C9311 |»(C9312 30 1Apn2 ; 1L Q9361 112, o RI361 1.5K 1spp 2
2. 2;)8% e (1)8.%1UF —— 0. 1UF le A 0. 22UF 11 58R 301 AN i
oS0 PR P ey R9352° 'RP353 1t ppavs so RISEO 1k N2
PS8301 | 2C Addr esses: 2759/(1 gﬂzo 22 20 19'{8°17 I 1
AL A0 Addr (WR o 1%_)93'\?&0 " /20w ’%zuv\gs R R R9365 1.5K 1 5 |
0 0 0x96/0x97 = SBI0LTYNMOGTR- A2 —I 2 2201 C9359 1| RO364 1.5K1 .., W& 58"
(1’ (1) gigﬁj 825; o s _DP_EXTA_M._P<0> 1linpop CRITI CAL aur_nop| 305 DPSDRVA M. YT CRI Tl CAL MWV oW C9358
. s _DP_EXTA N<O0> 2 29 s DP__SDRVA X5R g
1 1 0xB4/0xB5 o e BML_D=0 I N_DON ur_to =P S b C9363 1|2 402 | FRE D Foeock BOAL Roicoser. 1: 307 0. 1UF
. o 7s _DP_EXTA M._P<1> 4 |IN_D1P out_p1P|_28 s DP_SDRVA M. 0. 1UF I—m%—rsv—\— s _DP_A_PWRDWN 4 DP_A BIAS 1|2
Note: Qther Parade e DP_EXTA ML_N<1> 5 || N DIN QUT DIN_27 +» DP_SDRVA_ML . X5R: CGIERM. o |
devi ces use 96/ B6, = - C9362 : W v L
so only 94/ B4 are o 75 _DP_EXTA M._P<2> 7 |iN_D2P out_pe2p| 25 DP__SDRVA_ M. 0. 1UF X5R. CERO DP/ T29 A L S d I\/LJX Py =
used for this part. o 75 _DP_EXTA M._N<2> 8 || N D2N ouT_D2N_24 s DP_SDRVA_ M. 9367 | C supports input OVV' pee
O STUFF o s _DP_EXTA M._P<3> I N_D3P out_psp|_23 s DP_SDRVA M. ,—|0 1UF1 |_§W_m_\_ hi gh while Vcc = OV. 1 . _PP3V3_SW DPAPWR
RO311'| [*R9310 oo DE_EXTA M._N<32 I NDeN ouT_p3N_22x DP_SDRVA M. C9366 1 il — Must be 3.3V DP A port power
1K 1K 7 s [T DP_EXTA DDC CLK I N_SCL AC_AUXP|_20 ss DP_SDRVA 0. 1UF X5R. CGERM l l
1180 isw DP_EXTA DATA 13 || N_sDA AC_AUXN_19 s DP_SDRVA - 093U?:0 - Cg}su?:l
. ! 9
02| 2902 w2 75 _DP_EXTA_AUXCH_P | N_AUKP ouUT_AlxP_scL| 18 (DP_SDRVA_ ﬁé’édc'*bfngggggi”’ om T_TABLER|]| 3|5 o|x 1R0399 |2 zg > ECV'
17
s o 75 _DP_EXTA AUXCH N I N_AUXN OUT_AUXN_SI (DP_SDRVA_AUXCH N) during training. s DP_SDRVA M._N<3> 31 |5 or—vop ; 100K
1RK9312 1 s qmp—DP_EXTA_HPD | N_HPD (1PD) out_HPD 31 (DP_SDRVA_HPD) C9369 1|2 ss DP_SDRVA M._P<3> 30 |p N1 o- u9390 ow
$ew DPSDRVA_| 2C CTL_EN 12C CTL_EN (1 PY) 322 DP A CA DET LT 0. 1UF m‘— o DP_SDRVA M__N<1> 27 F,NLUCBT'-F%‘(‘}Dﬁosl 2201 =
MeSLF CA_DET] <™~ C9368 1|2 w2 DP_SDRVA M__P<1> 26 |y 1- DouT_o+| L T29DPA ML_N<3>  yoomy o o0
2 DPSDRVA _| 2C_ADDRO 1 2C_ADDRO ( | PD) 0. 1UF X5R. CEROA pouT_o0-| 2 T29DPA M._P<3>
DPSDRVA | 2C ADDR1 1 2C_ADDRL ( | PD) cext| 11 DPSDRVA CEXT ) - ss DP__SDRVA AUXCH P 19 |auxai+ - T29: Unused <D 7 2
. A :
- | 2C DPSDRVA saL_crL PLACE_NEAR=19310. 11: 2 ss DP_SDRVA AUXCH N 18 |auxi- CRI TI CAL
5 B 1 2C DPSDRVA_SDA SDA_CTL > 3UF DP_SDRVA_HPD 17 |HWPD 1 DoUT_1+ 4 T29DPA M._N<1> Vi 3
DPSDRVA REXT REXT CKPLUS_WAI VE=Ndi f Pr _badTer m pout_1-[ 5 T29DPA M._P<1> 76 83
4050 ws T29_A_RSVD N 25 |oin2_o+ T29: LSX_A R2P/ P2R (P/'N)
23 16 > DP_AUXCH | SO AUXDDC_CFF (| PD) sos 129 A RSVD P 24 |piNz_o-
AU 6 DP_A _EXT_AUXCH P 76 88
SRV PO DP_A PVWRDWN R PD (I PD) R9392! 1R9393 :1;3_2_::2§_;§:§: ig DI N2_1+ A |7 DP A EXT AUXCH N @75 -
RO318 'RO319 PS8301 has i nternal D __THVPAD 5}/0 5‘% _A - DI N2_1- T29: RX_1 Bias Si %
0 4. 22K ~150K pul I -down on PD olg| g 11 20W 0w T29_D2R1_BI ASP 15 [axos
1250 i/‘;/"law pi n. Ckay to drive this 201, 23"51 T29 D2R1_BI ASN 14 |auxe- HPD_I N8 DP_A_EXT_HPD ame
M ML pi n even when VCC=0V per N 13 |ipp 2
. 2 Parade (pin is 5V-tolerant). _L R9396 R9397 NCx——HPD_ 1R9398
L PO rt A I\/CLJ = Ws 1K » _DP_A_PVRDWN 10 |epy seL 100K
= 1/2’?4\év 1/20W s _T29_A BLAS T 32 |aux SEL LO=Port A 20w
201 201 11 NC - H =Port B 2 1
o PP3VS SW DPA Mist be 3.3V DP A port power o
: P P CBTL0O4DPO81 (353S3151) and 1
1 Pl 3VEDP212 (353S3055) are THVPAD GND -
o 1 330 |1 C9331 R9O338! = footprint-conpatible parts with 0| w=|g| SI GNAL_MODEL=T29DP_MUX
— §, 1UF 05,1 UF 10K simlar pinouts. NXP uses pin
CRI TI CAL VoD OV T_TABLE 20% 20% 5o ¢
- 2 2 1/ 16W 10 for M. and HPD, Pericom uses
U9330 402 265, pin 10 for M. and pin 11 for HPD. L
LPCL112A < =
5 _DP_A CA DET @ |RESET#/ PI C0_0 HVQFEN25 R/ PI OL_0/ ADL - T29DPA_CONFI Gl RC rmy R9334 Note: U9390 M./ HPD defaults to T29 node so that DP/T29
s _DP_A PWRDWN &— 2Pl 00_1/ cLKaUT R/ Pl OL_1/ AD2 - T29DPA CONFI G2 RC@75 oK Di spl ay can detect host T29 support using |2C
2 T29_LSEO<0> 7 {pl 00_2/ SSEL/ CT16B0_CAPO R/ Pl OL_2/ AD3 - $§g 2 % §N R 1 2 T29 A HV_EN momy s 56 76 pul I -ups on M.<3>  U9390 AUX defaults to DP node
03 48 a4 12C T29_SCL 8 |pi oo_as scL (D) (IPY swDl O PI O1_3/ AD4 - o A B HDDRPD 7 1’5_11?0‘,2’ ReFauseoA087 o BY| ) cdowns woul d defeat DP Sink’'s
e IT%SDPI/%\QHEBA o7 -5/ SoA(D peLm e - T29 A LSX P2R o i
=T29_WAKE_L: 6 101p) cn_6/ SCK - P2R = Plug to Receptacle -
m PCl e WAKE# 76 T29_A BIAS R 111 p o 7/ CTS# - T29 A LSX R2P R2P = Receptacle to Plug SYI\C”-II\ﬁSTERET29 SYNC DATEfl?/ 16/ 201
Mobi | es use S4 \WAKE# » 129_LSCE<0> 121P1 C0_8/ M SO/ CTI6B0_NATO  PI OL_8/ CT1681_CAPO -8 —ge 129 LSEO<l> <= Di spl ayPort/ T29 A MJXi ng
—T29 WAKE L w129 LSCE<1> . 13p cp_o/ MSI/ CT16B0_MATL | 2C Addr - 'R9339 e |
w = 3 T - 1‘5‘ SWCLK/ PI 0)710/(5003;/ CT16B0_MAT2 (CD) 0x26/ 0x27 (W / Rd) %%'GW Appl e I nc D
w129 MCUINT L 2 o 15 .
R/ PI C0_11/ ADO vss TF"—,!\%VI |§|?335 1%K336 2%:_2“ > —
o & & 506 5% -
AT AT NOTI CE OF PROPRI ETARY PROPERTY:
%:-ZLF Q%:ELF = THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
P 'Rl ETARY Pl ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
s I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 93 OF 109
R9330 provides pads for programm ng/ debug of MU, please nake accessi bl e. 1 T T e e 1T I WHoLE OR PART
If project has space for 10-pin programm ng header it shoul d be used. IV ALL R GHTS RESERVED 75 OF 86
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8 7 6 5 4 3 2 1
3. 3V/ HV Power MJX Port A 3.3V Power Sw tch

s PP3V3_SW DPAPVWR CRI TI CAL
VBRE: RULHS Y B1100 chosen for high Vf DP_PWR nust be S4 to support
> . for 2.9V node. CRI H%L U9480 wake from T29 devices.
Port A HV Power Swi tch N Bz, 80, PPOVS S5
. - 2 1 1 T | 5 74 85
Nomi nal M n Max Vds(max): -30V N
I FLT 885mMA  876mA  894mA (*) Vgs(max): +/ -12V DFLS1100 767500 129 A HV_EN 350c eN 4 SMC_S4_WAKESRGTFN s 45 2c 75
ILIM 935mA  925mA  944mA (*) vgs(thy: -1.4v L CAL an
TFLT  18.3ms 13.4ms 26. 7ns Rds(on): 65mChm @ 2.5V Vgs {&22% 2 CRITICAL | ORI TICAL
D wes PPLEV T29 TSD 470rms 235ns 7248 ld(max): 3.7A @70C S| 8481(9\9DB Cgfosue N N 8;911""8:5 C8418U% N N 9296}:80 B 90904(‘%
20V Max 1] CRI TI CAL *) U9410 tol erance unknown % —— —— 509 . % —— —— 509 _—
1 10 (*) o 3. 3V/ HV MJXed . W N\t 3.3V Al ways 5280 ;8 i e T 2%
R9416' 3| MN vcu‘l[j D410 603 402 702 603 CASE- B2- SM
470K Q410 1z ] [rCo411 & Bl ocking FET, off | —2+
5% Ak U9410 = 05, 1UF PPV ISWDPAPVRN] 2§ RQ427* R9425% ohork Y o iatay \ o 'R9426 'R9430
WELPE 50V, TP23590 2 50% M N-RENR : 100K 4. 7K iaehiegie 1K 4. 7K = 16155 _T29_A_BILAS
4022 603-1 Q&N 603- VAL TAGE=IEY STPS2L30AF 1180 17180 or — gn. L 6w AT
DPAPVRSW HVEN L_R LN vear LD TP_DPAPWRSW FLT L Vo5, Yt 202 202 CRI TI CAL |3 : 82911"325
GRTRY ILINT DPAPWRSW | LI M DPAPWRSW VREF DPAPWRSW P3V3_ON L DPAPWRSW P3V3_ON 5 four T 17 8%
DPAPWRSW CT 9ler IFLT8 DPAPWRSW | FLT RO428: DPAPVRW HY_DET R L 9436 : Zg{géo%gA * g
GN\ND THRM SOT353
AR T 21.BK 3| cRITI cAL| 1R9429 | C9424 1 N m 430,,bl3 6D 430 1 —  4s
19412 PEERE RO410'] [1R9411 o e ¢ a7k | BT — 428 SSNBI\B%SOETAQZ:’E 1o Ll\slgs[\l’s?FEAPE Y Pa__aw
09 - 10V 202 1 2
Y % %, 402 1/ 16W 2
g iy ¢ o T (38 158 | & fowmwans o | wor8s (73) T wevesnan
<CT> <RFLT>| |<RLI M> = SOT383 L a DPAPVRSW HV_DET| L L - - 5[67 sfz 1S " g2
G\D__PGND NO STUFF j - L T29_A HV_EN g =
| FLT = 200k / RFLT = 885mA 1 C9426: 7 @ 19429 | R9424 Ro43
Q0415 ILIM = 201k / RLIM = 935mA O 1= =% - = 35
SSMBKLSFV  pls R 2 2 Gerw VFLE DPAPWRSW NPN_E W
SoD- VESM HE | TFLT = CCT * 38900 202 402 402, 6w
F1# TSD = CCT * 100000 Q419 | e
+ ' - 3| Dves3powv £ R9418 RO433'| |'R9432
T . SOT- 563 =
C 1fe¥ st Bl eeder Resi stor 5 DPAPVR BLDR B LKA, 2 DPAPVIRSW HV_DET it View =
2.5V / 249 ohm = 10mA ZXREOG60A REF range: 0.595- 0. 605V (0. 600V nominal) sy 4022|2402
= Circuit threshold range: 3.363-3.439V (3.395V nominal) 402
1% ' - X 6 =
= ML b 1 (@419 o
402
=] | Dessoow L9400 Di spl ayPort/ T29 A Connect or
6 75 36 T29 A HV EN 2lc = FERR- 120- OHW+ 3A
o Note: Bl eeder active when T PP3V3RHV_SW DPAPWR_UF 1YY Y L2 PP3V3RHV_SW DPAPVR
DPAPWRSW HV_DET i s 9400 1| VTAEE X 0603 VNTREG W | X Circuit threshold range: 2.877-2.941V (2.903V noninal)
HI GH and T29_A HV_EN S 0. 01UF &0 va ptroe R9405
is LOW 1 BT - RE ™12
C9490 SO 2 Fgr 19490 T29,SMT pads GND_DPACONN_1 1 2 GND_VO D=TRUE
o om>_T29_A BIAS R 0. 1uF 402 E;%n_vu mréusg : @!E&E‘E‘%WW BHESSE ™ e 41]Bot h Cs)
2 <4 A
_1||j = T29 Dir  DP Dir CRI TI CAL DP Dir T29 Dir 2% o] ey —_T200PA ML_C P<0> (e
19% 5 75 T29_D2R C P<0> - - 4 - @2 T29DPA_M__P<0> : CERM SR L T2oDPA N<0> 75 8
16V = < o= o= J9400 o= o= o471 |2
55 o s o _T29_D2R_C N<0> - - DSPLYPRT- M97- 1 - o= T29DPA M._N<0> ¢ 0. 470F T EE Trs
1 GND_VO D=TRUE GN\D_VO D=TRUE F- RT- THSM ] bt
R9491 R9494* 1RO495 / \ T29: TX_ 0 GND_VOl D=TRUE | GND_VOI D=TRUE
% 1K 1K BOT ROW TOP ROW 1
1/2§/¥v 1200 3750w 2 THPINS SMPINS N GN\D_VO D=TRUE R9406 5790‘3.(71
201, M, R . O HOT_PLUG DETECT  GNDO . GND DPACONN 7 L A2 | o
T29 A BIAS romyovs e SI GNAL_MODEL=EMPTY SI GNAL_MODEL=EMPTY O CONFI GL M._LANEOP O — : 5% ¥
_A . _ 5| 5 oonFl @2 M._LANEON O-+-> AGE=0 MW :
*Loan DO 201 -
o 15ary—T29DPA_M _P<3> 0] SM_LANESP L anerp o2 - - T29DPA_M._P<1> s
Bl . T29_A_BI AS_D2RN1 B e e ZLOM_LANESN M _LanELNO-HE - - T290PA ML_N<1> ey s
T29_A BI AS D2RP1 - Unuse O G\D G\DO T29: LSX_R2P/ P2R (P/
‘O CRITI CAL ig O AUX_CHP M._LANE2P O ij - (PN
O AUX_CHN M._LANE2NO
e L9498 20 - 1o R9407
ROJO% | IR0 650NH 5% 0. 430NA- 0. 0520HM RSV T oD% ReTuNO D DPACGRIN 13 - 1 32, 2 _ o vor TR
5% 5% GND_VO D=TRUE 201 B iy
1200 0w 2 1 = SHI ELD PI NS NECKS) X 1w 94 %ot h Cs)
anp_va D=TROE 2 2’8 va o=TRE  DO498 ANE S GNAL_WDDEL=ENPTY 6 - H > T29DPA M._C P<2> 755
8 75 (T} T29 D2R C P<1> I—thRg'U.—Uz'L—RH-D'—Tm s T29DPA D2R1_AUXCH P - P - &2 129DPA M. P<2> 1 201 __T29DPA N<2> 75 83
0 75 qop—T29_D2R C N<1> D9499 1y s T29DPA D2R1_AUXCH N - -— - &= T29DPA M. N<2> 7
BAR90- UOZ2CRH >| TSLP-2-7 CRLTI CAL . 201
1 1.9499 R9402 = T29: TX 1 GND_VOI D=TRUE | GND_VO D=TRUE
s G@@Cﬁgm N 650NH- 5% 0. 430NA- 0. 0520HM 1,12 5 To9pDPA HPD R FEle%go&M an
(Both L's) 2 1 5% - -
R RUE 1/20W m
83 5B DP_A_EXT_AUXCH P sl G\lALJ[\)/g);,EL:EI\PTY 261 R9142-01 e D'iACO\IN»lQ : 0603 : f
o romy_DP_A_EXT_AUXCH N 2 NEERS :
R9408
1 1
Cgéogpé J B g;ogp‘}:gg LARS, 2 470k R's for ESD protection
e 30 9402 Y ;
58% > S 38 0. 01UE 1w on AC-coupl ed signals.
402
A s - T29DPA_HPD -
. T29DPA CONEI G1 RC DP Source nust pul | ‘R9441 SYI\CII ll\ﬁsTEkT29 SYNC DATE=10/16/ 201
down HPD input with .
» o T290PA_CONEI G2_RC Sreator than or "equal 3 100K D spl ayPort/T29 A Connect or
to 100K (DPv1.1a). !
R9452! |'R9451 9494: |1 9495 ( ) 2462 d} Appl e Inc. D
M 2 330PF = —-330PF i nk HPD range:
. 1ap AR A ange 2
M:.bg/ Mg.dé’ o 2 2V, High: 2.0 - 5.0V = -
402,( | 402 0% 565 Low 0O - 0.8V 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 MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109

= Il NOT TO REPRODUCE OR COPY | T
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40 36 8 7 5 _PPBUS G3H 1
64763 50 49

603- HF

BOTTOM

F9700
3ANP- 32V- 467

PPBUS SO_LCDBKLT FUSED hd

M N_LI NE_W DTH=0. 4 _nm %J_-L
M N_NECK_W DTH=0. 25 nm

VOLTAGE=12. 6V

2

CRI TI CAL
Q706
FDOS38APZ_SBVB001
SSOT6- HE

PPBUS SO LCDBKLT FET

M N_NECK_W DTH=0. 25 nm
VOLTAGE=12. 6V

1|2 s |6

10 0 [TR)—LCD BKLT EN

'RO788 co782 * —
301K 0.10F —— - 70 60 65 54 52 47 a2 22 75 _PPOV_SO PLACE_NEAR=L9701. 2: 3nm
View [ CRI Tl CAL CRI TI CAL
o' 402 L9701 701
: 33UH- 1. BA- T10MOHM 2701
LCOBILT EN DIV « _PPBUS SWBKL — . LYY Y2 PPBUS_SW LCDBKLT_PWR SW 1 Il>‘|L 2 JLACE NEAR-UO701. AS: Smm PPVOUT_SW LCDBKLT o
1217A5- 25M W NERERR Y BFFES: 378w CRITI CAL R T cAL M NERECR-WY BIFES: 378Mm
1 1 D D
'R9789 1701g _L _Lg?917U1F3 AT S0 rre RB160M 60G| |1 C9796 |1CQ797 |1CO79Q VOLTAGE=s0V
o Yo T i P U uF
ifow B2 | & 2 B e [2 WX > 58
2402 PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm A 1210-1 F}L/iglélN 09701, 2: Srm
LCDBKLT EN L J_ PLACE_NEAR=D9701. 2: 3mm
PLACE_NEAR=U9701. D1: 5rm| PLACE_NEAR=U9701. D1: 3nm =
Q707 Bl 7101 1C9714
SSMBNL5FEAPE P 1'~g§ N — o/OlUF
SOT563
& e T G XVQ720
J[c*s gy g o PP3V3_ S0 S FAG BB L z
¢ dammeT g R Rn R PLACE_NEAR=U9701. C4: 4nm M N: = - F£8: 1 MM PLACENEAR=CO797. 1: Smm
Cco7111
0. 1UF
% ——
e
2
BKL_YSYNC R
NO STUFF
1 1
R9754 1R9K755 NO STUFF
% 5 C9741
%;‘EEV %;‘EEV 1UF
2 2 1 2
X 3 & o
s BKL VSYNC N&S}}IIBF siZsS} NO S7T4L.JFF VDDl O VLDO VI N
= T0UF 2 3749 U9701
LBk ELTR R % 25- BUWP- M GRO
% D2 B1
2% 18w VSYNG e BKLT: PROD
%R R9741 402 BKL_FLTR  |F LTER ° = RO717
R9753 1’%/(\)/I§/2 BKL | SET 83 || ser 3 el As PLACE_NEAR=U9701. E5: 10mm 0 > LED RETURN 1 .
o2 012520202020 pry— SMBUS_ PCH CLK AR e BKL FSET o |rser §
ROIST  yodw - BKL_SCL___ D8 sak Es BKL | SENI
oo sory SUBLS POHDATA i\ Mo BKL_SDA D4 ]soa aors[ 5 BKLISEND
Addr: Ox58(W)/0xS9(Rd) , 5%, BKL_PWM_ A4 | pyy oura| S BKL_I SEN3
G05" LANN 2 BKL_EN A3 | en cura| E3__BKL | SENA 7
- s PPBUS SW LCDBKLT_ PWR = outs| B2 BKL_| SENS
R§O713K1 2R9715 PLACE_SI pe-soHore e FAULT FA&.\; T1 ca oUTel-EL_BKL_| SEN6
: 100K E3
R9704 %4/:11§w %Z'iﬁ\év w| "| w\ w\
0 2 [alya)
w0 > LCD_BKLT_PWM 1235 2 02 1402 88 50 &
178w = - 20" 1/ Téw = - - 207 mm
e 1C9704 = 8| & 2|< BOTTOM Me-LF
1 33pE 402
T %Eg, | _LED=22. 7mA BKLT: PROD
B R9716" 'RO714 R9720
90.°9K 16. 2K PLACE_NEAR=UO701.E3:10mm . 0 | b5 RETURN 4 6 7
= prn:g- 62kHz ,%,{:lﬁ‘év ll}ﬁ\év PLACEMENT _NOTE=Keep away from noi se nodes(E4, Al, A2,| Bl| B2 pins NERECR—W BTES: o"?m 5% NERECR—W BTFES: 30™m
see spec for others ™oz, 2402 BorTam MLASW
GND _BKL SGND 1532 102
N _WDTH::Z BKLT: PROD
NeESo L R9721
| _LED=369/ Ri set PLACE_NEAR=W701. E2:10mm  , O | ep RETURN 5 o
(EEPROM shoul d set EN_ | _RES=1) N-RECR-W DTHE0; 30 e N-NECK-W DTH=0: 30" m
BOTTOM M LF
BKLT: PROD
R9722
PLACE_NEAR=U9701. E1: 10mm N 0 > LED RETURN 6 .
) N 0mn 5% 2 N 0mﬂ
- - : m 1/16W - - : m
BOTTOM M LF
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON SR SIS E V] N DATE=0C oo o010
10350198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current LCD BaCk| | ht D_ | ver
10350198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG neasur enent on LED stri ngs. g
d} Appl e I nc. D
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREIN | S THE
P 'Rl ETARY Pl ERTY _OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 97 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO R St WHOLE OR
VAL mans ressen L VEERPRTNTTS7 OF 86

26 BKLT PLT RST L

MOSFET FDO638APZ
CHANNEL P- TYPE

RDS( ON) 43 nthm @. 5V
LOADI NG 0.65 A (EDP)
PPB! L KLT, 8 77

THERE |'S A SENSE RESI STOR BETWEEN
PPBUS_SW LCDBKLT_PWR

AND PPBUS_SW BKL

ON THE SENSOR PAGE

*C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
*PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.

LCD_BKLT_PWW SHOULD BE AWAY FROM BOOST Cl RCUI T
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CPU Si gnal

Constraints

CPU 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
CPU_50S N =50_OHV SE =50_OHV SE =50_OHV SE =50_OHM SE =STANDARD =sTANDARD
CPU_55S N =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD

CPU_27P4S N =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML

NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil| spacing w thout specifying a target inpedance.

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG we G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W G

D CPU_AGTL * =STANDARD [ CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C o
CPU_BM L * 8 ML ?
cPy_cow * 20 ML ?
CPU_I TP N =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

PCl - Expr ess

SQURCE: Huron River SFF DG (DG 438297_v1.0),

Section 4.18 and Huron River

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

Pl at f or m Power

Delivery DG v1.0 Section 2.7

SQURCE: Huron River SFF DG (DG 438297_v1.0),

Section 4.18

and Huron River Platform Power

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
PCI E_85D N =85_cHM Dl FF =85_CHM DI FF =85_CHM DI FF =85_CHM_DI FF =85_OHM_DI FF -85 OMD FF
CLK_PCI E_90D 5 =00_cHm Dl FF =90_CHM DI FF =90_CHM DI FF =90_CHM_DI FF =90_OHM DI FF 00 _OMDFF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
PCIE * =3X_Di ELECTRI C ? PCIE TOP, BOTTOM =4X_Di ELECTRI C
CLK_PCIE N 20 ML 2

Delivery DG v1.0 Section 2.7

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CoO—ou_s2n POLE 850 POLE DM __S2N P<3: 0>

[ SV POLE 85D PQE DM __S2N N<3: 0>
o POLE 850 POLE DM _N2S P<3: 0>
CoO—uw PCLE_85D POE DM _N2S N<3: 0>
CO—En L PO E 85D BCLE EDI _DATA_P<7: 0>
oot PO E 85D BCLE FDI_DATA N<7: 0>

[ —S CPI_50; CPU_AGTL FDI_FSYNC<1..0>
D cPUL50: celAGT EDl I SYNC<1. . Q

[ — CPI_50; CPU_AGIL EDI I NT
Co—=uwesa CPU_50; POE CPU_PECI
CO—2usuc P50 CPU_AGTL PM SYNC

[ SCVEV=VE-V:C CPU50; CPU_AGTL PM _MEM PWRGD

[ cpls0 ceu LT XDP_DBRESET_L

[ — CPU_50 CPU I TP XDP_CPU PRDY L

[ — CPU 50! cPU TP XDP_CPU PREQ L

[ — CPI_50; CPU_AGTL PM EXT TS L<0>
- CPU_50 CPU_AGIL PM EXT TS L<1>
CO—ceusurmae CPU 27P4 fo=Tloe Y3 CPU_SM RCOVP<0>
CoO—ceusuecae CPU 27p4; CPU cavp CPU_SM RCOVP<1>
CO—cRLsurmae CPU 27p4 fo=TloeY:3 CPU_SM RCOVP<2>

[ — CPU 50! cPUITP CPU CFG<11..0>
O carer L CPU_50 CPU_AGIL CPU_CATERR L

[ CPL_50; CPUL_AGTL CPU_VCCI O SEL
CO—ceueracarL CPL_50; CPUL_AGTL CPU_PROCHOT L
CO—euevem CPL_50; CPUL_AGTL CPU_PWRGD

[ =V VN CPU_50 CcPU aM 1 PM THRMIRI P_L
CO—ou_axioou QK PQE 90D QK PAE DM _CLK100M CPU P
CO—ou_axioou QK PQE 90D QK PAE DM __CLK100M CPU N
[CO—teceuaxioom QLK POE 90D QK PCE | TPCPU_CLK100M P
Ol axioom QK PAE 90D QK POE | TPCPU CLK100M N
Dl aKioom QK PAE 90D QK POE | TPXDP_CLK100M P
[ — e aKioom CK POE 90D QK PCE | TPXDP_CLK100M N
[D—eceuaKioom QK PAE 90D QK POE XDP_CPU CLK100M P
Dl aKioom QK PAE 90D QK POE XDP_CPU CLK100M N
= CPU 27P4 CcPU_COvp EDP_COVP

[— CPU 27P4 fo=TloeY:3 CPU PEG COWP
CoO—xem CPU_50; cPUL TR XDP_CPU_TDI
CoO—e1mx CPU_50; cPUL TP XDP_CPU TDO
CoO—xns P50 cPUL TR XDP_CPU TMB
CoO—erx CPU_50; cPUL TR XDP_CPU TCK
CO—oeIBsLL P50 cPUL TR XDP_CPU TRST L
CO—xoememl CPU_50; cPUL TP XDP_BPM L<3..0>
CO—xemen R CPL_50; cPuLTE CPU CFG<15. . 12>
O (ESB CPURST 1) cpls0 ceuL TP XDP_CPURST L
CoO—=uwux ENSE CPU 27P4 CPUVOCSENSE CPU VCCSENSE P
CoO—=uwux ENSE CPU 27P4 CPUVOCSENSE CPU VCCSENSE N
CO—ceuvccsense CPU_27p4; CPLL_VOCSENSE CPU_VCCI OSENSE P
CO—ceuvccsanse CpU_27p4; CPLL_VOCSENSE CPU_VCCI OSENSE N
CoO—=uwux ENSE CPU 27P4 CPUVOCSENSE CPU AXG SENSE P
CO—uva ENSE CPU 27p4 CPUVOCSENSE CPU AXG SENSE N
DBl vaLsEnsE CPU_27p4; CPLL_VOCSENSE CPU_VDDQ SENSE P
DA sense CPU_27p4; CPLL_VOCSENSE CPU_VDDQ SENSE N
DRl VALSENSE CPU 27P4 CPUVOCSENSE CPU AXG VALSENSE P
[T — B vALsENSE CPU 27P4 CPUVOCSENSE CPU_AXG VALSENSE N
(DRl VALSENSE CPU 27P4 CPUVOCSENSE CPU VCC VALSENSE P
(DRl vALSENSE CPU 27P4 CPUVOCSENSE CPU VCC VALSENSE N
CPLL_SVI DALERT | CPL_50; cPu_covp CPU_VI DALERT_L

[ —eusunsak CPL_50; cPu_covp CPU_MI DSCGLK

[ —ewsuosar CPL_50; cPu_covp CPU_VI DSoUT

- PCIE_85D POE PEG R2D P<15..0>

[ — POLE 850 POLE PEG R2D N<15. . 0>
CO—esamn PCLE_85D POE PEG R2D C P<15..0>
[— PO E 85D POE PEG R2D C N<15. . 0>
CO—zoamer PO E 85D BCLE PEG D2R P<15..0>

[ — POLE 850 POLE PEG D2R N<15. . 0>
[— POLE 850 POLE PEG D2R C P<15..0>
[ — POLE 850 POLE PEG D2R C N<15. . 0>

a6 68

19 23

- SPY-VERAV B2z

SYNC _DATE=06/ 08/ 2010

SYNC_MASTER=ANNE _K90I

CPU Constraints

d} Appl e I nc.
®

Il NOT TO REPRODUCE OR COPY | T

I'V ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF “APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

NG

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

78 OF 86

D

100 OF 109

8

2

1

WWW . AliSaler.

om




8

7 6

Menory Bus Constraints

Properties

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM 37S * =37_CHM SE =37_CHM SE =37_OHM SE =37_OHM SE =STANDARD =sTANDARD
MEM 40S * =40_CHM SE =40_CHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_omuDl FF =72_CHM.DI FF =72_CHM.DI FF =72_CHM.DI FF =72_OHM.DI FF =72 M DI FF
MEM 508 TOP, BOTTOM Y =50_CHM SE =50_CHM SE =50_OHM SE =STANDARD =STANDARD
MEM 85D TOP, BOTTOM v =85_CHM DI FF =85_CHM_DI FF =85_CHM_DI FF =85_OHM DI FF =85_CHM DI FF
MEM 508 1sL10 N =50_CHM SE =50_CHM SE =50_OHM SE =STANDARD =STANDARD
D MEM 85D 15L10 N =85_CHM_DI FF =85_OHM DI FF =85_CHM_DI FF =85_OHM DI FF =85_CHM DI FF
MEM 50S 1SL3, 15L4, 1SL9 Y =50_CHM SE =50_OHM_SE =50_OHM SE =STANDARD ~STANDARD
MEM 85D 1SL3, I SL4, | SL9 v =85_CHM_DI FF =85_OHM DI FF =85_CHM_DI FF =85_OHM DI FF -85 OMD FF
C
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG we G
VEM_CLK2MVEM * =4: 1_SPACI NG [
VEM_CTRL2CTRL * =3: 1_SPACI NG A
MEM CTRL2MEM - =2.5: 1_SPACI NG [
MVEM_CMD2CNVD - =1.5: 1_SPACI NG [
MEM_CVD2MVEM - =3: 1_SPACI NG A
VEM_DATA2DATA * =1.5: 1_SPACI NG s
MEM DATA2MEM - =3: 1_SPACI NG s
MEM_DQS2MVEM * =3: 1_SPACI NG a
MEM_20THER * 25 MLS a

Menory Bus Spaci ng Group Assignnents

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

VEM_CLK2VEM MEM_OVD

MEM CVD2MVEM

MEM CLK MEM CLK * MEM_CLK *
MEM_CLK MEM_CTRL * VEM CLKZVEM MEM_CVD MEM CTRL * VEM_ CMD2VEM

B MEM_CLK MEM_ CVD * VEM CLKZVEM MEM_CVD MEM_CVD * VEM M2V
MEM _CLK MEM _DATA * AEM_QKZAIEM o MEM_CVD MEM _DATA * AEM_WAIEM o
MEM_CLK MEM_DQS * VEM CLKZVEM MEM_CVD MEM DGS * VEM_ CMD2VEM

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

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE

SPACI NG_RULE_SET

MEM_CTRL2MEM MEM _DATA

MEM_DATA2VEM

MEM_CTRL MEM CLK * MEM CLK *

MEM_CTRL MEM_CTRL * NEM_CrRLz(fréL o MEM _DATA MEM_CTRL * NEM_DATAzA)éM o
MEM_CTRL MEM_CVD * NEM_chLG)E}\;\ o MEM _DATA MEM_CVD * NEM_DATAzA)éM o
MEM_CTRL MEM_DATA * NEM_chLG)E}\;\ o MEM _DATA MEM_DATA * h/EM_DATAZDA‘i’;A o
MEM_CTRL MEM_DQS * NEM_chLG)E}\;\ o MEM _DATA MEM_DQS * NEM_DATAzA)éM o

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

MVEM_DQS2MEM

MEM 20THER

MEM DQS MEM CLK * MEM CLK N -
MEM DQS MEM _CTRL * MEM DQS2MEM MEM CTRL * N VEM 20THER
MEM DQS MEM_OVD * VEM DGS2VEM MEM_CVD N - VEM 20THER
MEM_DQS MEM DATA N VEM DQS2MEM MEM _DATA * N VEM 20THER
MEM DQS MEM DQS N VEM DQS2MEM MEM_DQS N - VEM 20THER
Need to support MEM *-style wildcards!
A DDR3: Sandybri dge SFF 2C when routed on Type-3 (Through hole) should follow r PGA gui delines

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

DQS intra-pair nmatching should be within 0.127nm no inter-pair matching requirenent.

DQ to DQS matching per byte |ane should be within 0.127mm

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

CLK intra-pair matching should be within 0.127mm inter-pair matching should be within 0.0508mMm
CONTROL signals should be nmatched within [CLK-2.54mj to [CLK+0.0mj of CLK pairs.

A BA/ CVD signal s should be matched within [CLK-12.7m] to [CLK+12. 7mj of CLK pairs A/ BA/CMD signals to each other
DQ DQs/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric.
Maxi num | ength of any signal fromdie pad to SCDI MM pad is 119.83nmm from procesor ball to SODIMM pad is 88.9mm
SOURCE: Huron River Platform DG Rev 1.01 (#436735), Section 2.5

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CoO—emaaxk NEM 72D NEM O K MEM A CLK P<5..0>
CoO—emaax NEM 72D NEM O K MEM A CLK N<5..0>
CO—enaam NEM NEM CTRL MEM A CKE<3..0>
CoO—enaam NEM NEM CTRL MEM A CS L<3..0>
CoO—enaam NEM NEM CTRL MEM A_QDT<3. . 0>
CoO—wmuaan NEM 40 NEM VD MEM A_A<15..0>
CoO—uwuaan NEM 40 NEM VD MEM A BA<2..0>
CoO—enaan NEM 40 NEM QD MEM A RAS L
CoO—enaan NEM 40; NEM QD MEM A CAS L
CoO—enaan NEM 40; NEM QD MEM A VEE L
[CO—ema D BYTED NEM 50 NEM DAT, MEM A DO<7. . 0>
CO—Ema g BvTE NEM 50 NVEM_DAT, MEM A DQ<15. . 8>
[CO—MEMADQ BYIE: NEM 50 NVEM_DAT, MEM A DQ<23..16>
CO—MEMADQ BYIE NEM 50 NVEM_DAT, MEM A DQ<31. . 24>
CO—MEMADQ BYTES NEM 50 NVEM_DAT, MEM A_DQ<39. . 32>
[CO—ema g By NEM 50 NEM DAT, MEM A DQ<47. . 40>
O MEMADQ BYIEG NEM 50 NVEM_DAT, MEM A DQ<55. . 48>
[CO—MEMADQ BYTE NEM 50 NVEM_DAT, MEM A DQ<63. . 56>
CO—emanan NEM 85D NEM DS, MEM A DQS P<0>
CO—emangn NEM 850 NEM DS MEM A DQS N<O>
CO—emanes NEM 850 NEM DS MEM A DQS P<1>
CO—emane NEM 850 NEM DS, MEM A DQS N<1>
CO—emang NEM 850 NEM DS MEM A DQS P<2>
CO—emang NEM 850 NEM DS MEM A DQS N<2>
oA nes: NEM 850 NEM DS MEM A DQS P<3>
CO—ea nos: NEM 850 NEM DS, MEM A DQS N<3>
CO—emangs NEM 850 NEM DS MEM A DQS P<4>
CO—emangs NEM 850 NEM DS MEM A_DQS_N<4>
CO—ma pos NEM 850 NEM DS MEM A DQS P<5>
CO—ma nos NEM 850 NEM DS MEM A DQS N<5>
O —emaness NEM 850 NEM DS, MEM A DQS P<6>
CO—emanes NEM 850 NEM DS MEM A DQS N<6>
O nos NEM 850 NEM DS, MEM A DQS P<7>
O nos NEM 850 NEM DS MEM A DQS N<7>
CO—emeax NEM NEM O K MEM B CLK P<5..0>
CO—emeax NEM 72D NEM O K MEM B CLK N<5..0>
CO—eneam NEM NEM CTRI MEM B CKE<3..0>
CoO—eneam NEM NEM CTRI MEM B CS L<3.. 0>
CoO—eneam NEM NEM CTRI MEM B ODT<3. . 0>
CO—wmuean NEM 40 NEM VD MEM B A<15..0>
CO—uwmuean NEM 40 NEM VD MEM B BA<2..0>
CoO—enean NEM 40 NEM QD MEM B RAS L
CoO—enean NEM 40 NEM QD MEM B CAS L
CoO—xMBeQn NEM 40 NEM QD MEM B VEE L
[CD—MEMB_DQ BYTEQ NEM 50 NEM DAT, MEM B DOX7. . 0>
O MEMEDQ BYIE] NEM 50 NVEM_DAT, MEM B DQ<15. . 8>
[CO—MEMEDQ BYIE: NEM 50 NVEM_DAT, MEM B DQ<23. . 16>
[CO—MEMEDQ BYIE NEM 50 NVEM_DAT, MEM B DQ<31. . 24>
O MEMEDQ BYTES NEM 50 NVEM_DAT, MEM B DQ<39. . 32>
CO—eme g BviE NEM 50 NEM DAT, MEM B DQ<47. . 40>
O —MEMEDQ BYIEG NEM 50 NVEM_DAT, MEM B DQ<55. . 48>
O MEMEDQ BYIE NEM 50 NVEM_DAT, MEM B DQ<63. . 56>
CO—ema D0 NEM 850 NEM DS, MEM B DQS P<0>
CO—emBnos0 NEM 850 NEM DS, MEM B DQS N<O>
CO—emB Do NEM 850 NEM DS MEM B DQS P<1>
CO—emB Do NEM 850 NEM DS MEM B DQS N<1>
CO—emB Do NEM 850 NEM DS MEM B DQS P<2>
CO—ena g NEM 850 NEM DS MEM B DQS N<2>
CO—eme nos NEM 850 NEM DS, MEM B DQS P<3>
CO—eme nos: NEM 850 NEM DS MEM B DQS N<3>
CO—emB Do NEM 850 NEM DS MEM B_DQS_P<4>
CO—emB Do NEM 850 NEM DS MEM B DQS N<4>
CO—ee nos NEM 850 NEM DS, MEM B DQS P<5>
e nos NEM 850 NEM DS, MEM B DQS N<5>
CO—emBnoss NEM 850 NEM DS, MEM B DQS P<6>
[ SV SV NEM 850 NEM DS, MEM B DQS N<6>
CO—me Do NEM 850 NEM DS, MEM B DQS P<7>
[ S—= NEM 850 NEM DS, MEM B DQS N<7>

shoul d match within 5.08mm

SYNC _DATE=05/ 28/ 2010
—

SYNC_MASTER=ANNE _K90!
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PCH Net

Properties

Digital Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:;
DP_85D * =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FE o
LVDS_90D * =90_0HMLDI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
DI SPLAYPORT * =3x_DI ELECTRI C ? o DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM =4x_DI ELECTRI C

D LVDS intra-pair matching should be 5 mls.
Di spl ayPort/ TMDS intra-pair matching should be 5 ps.

Di spl ayPort AUX CH intra-pair

mat chi ng shoul d be 5 ps.

Max | ength of LVDS/DisplayPort/TMDS traces: 12 inches.
SQURCE: MCP79 Interface DG (DG 03328-001_vO0D),

Inter-pair

No rel ationship to other signals.

Sections 2.5.3 & 2.5. 4.

Pairs should be within 100 mils of clock I|ength.
mat chi ng shoul d be within 150 ps.

SATA Interface Constraints

USB 2.0 Interfac

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.

e Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SATA_90D * =90_cHM Dl FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT
SATA * =4x_DI ELECTRI C 2 SATA TOP, BOTTOM =3x_DI ELECTRI C
SATA_I COVP * 8 ML 2

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
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
UsB_85D * =85_0mLDI FF =85_CHM_DI FF =85_CHM_DI FF =85_CHM_DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
C uss * =2x_DI ELECTRI C 2 uss TOP, BOTTOM =4x_DI ELECTRI C

SOURCE: Cal pella Pl atform Design Guide for

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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—=u DB, DI SPLAYPCRT DP IG M P<3..0>
CoO—=um De_g! DI SPLAYPCRT DP IG M N<3..0>
o= AUXCH De_g! DI SPLAYPCRT DP_EXTA AUXCH C P
o= AUXCH P DI SPIAYPORT DP_EXTA_AUXCH C N
CO—Lsiaaax LVDS 90D L\VDS LVDS IG A CLK P
CO—wsiaaax LVDS 90D LS LVDS IGA CLK N
CO—Los1G A DAL LVDS 90D LVDS LVDS |G A DATA P<2..0>
CO—L\os1G A DAL LVDS 90D LVDS. LVDS |G A DATA N<2..0>
[ — LvDS 90D VS NC LVDS | G A DATAP<3>
[ LVDS 90D LVDS NC LVDS | G A DATAN<3>
= LVDS_90D LvDS LVDS | G B DATA P<3..0>
[z LvDS 90D VS LVDS | G B DATA N<3..0>
= LVDS 90D LS TP LVDS IG B CLKP
TP L I B KN
[ LVDS 90D LS VDS | G a
[ — \TA_HDD R2D \TA_90D ATA SATA _HDD R2D C P
[ — \TA_HDD R2D TA_20D ATA. SATA HDD R2D C N
[ —S \TA_HDD R2D CONN \TA_90D ATA SATA HDD R2D P
[ — \TA_HDD R2D CONN \TA_90D ATA SATA HDD R2D N
[ — TA_HDD 2R \TA_90D ATA SATA HDD D2R P
- TA_HDD 2R \TA_90D ATA SATA HDD D2R N
[ — \TA_HDD 2R CONN TA_20D ATA SATA HDD D2R C P
[ — \TA_HDD_ 2R CONN TA_20D ATA SATA HDD D2R C N
\TA_CDD R2D \TA_90D ATA
[ SATA_ODD R2D C P
[ — \TA_CDD R2D TA_20D ATA SATA ODD R2D C N
[ — \TA_CDD R2D TA_20D ATA SATA ODD R2D P
[ — \TA_ QDD R2D \TA_90D ATA SATA_QODD R2D_N
[ — TA_CDD 2R \TA_90D ATA SATA ODD D2R P
[ —S TA_ODD 2R \TA_90D ATA SATA ODD D2R N
[ — \TA_HDD R2D CONN \TA_90D ATA SATA HDD R2D RC P
[ — \TA_HDD R2D CONN \TA_90D ATA SATA HDD R2D RC N
- \TA_HDD 2R CONN \TA_90D ATA SATA HDD D2R RC P
[ — \TA_HDD 2R CONN \TA_90D ATA SATA HDD D2R RC N
CO—eaisatalcae AL COVP PCH SATAI COVP
CO—usaHe P USB_850 USE USB HUB1 _UP P
B _HUB1 UP N
[— USB_850 use us| UBL Ul
CO—usaHezp USB_850 USE USB HUB2 UP P
- USB_850 USE USB HUB2 UP_N
CO—wsn e USB_850 USE USB EXTA P
CO—wsn e USB_850 USE USB_EXTA N
O tsasan UsB_8s5D usa USB _EXTB P
B _EXTB N
[— USB_85D use us|
CO—usaeac USB_850 USE USB EXTC P
B _EXTC N
[— USB_85D use us| C
CD—use-exn USB_85D use USB T29A P
o1 USB_850 use USB T29A N
[— T29 A RSVD P
o - ng A RSVD N
[— USB_85D use
CO—LsBcaer USB_85D use USB CAMERA P
[— USB_85D use USB CAMERA N
O use-caves USB_85D use USB CAMERA CONN P
[— USB_850 use USB_CANVERA_CONN_N
CO—wsoer USB_850 USE USB BT P
CO—woer USB_850 USE USB BT N
CO—usa-1ean USB_850 USE USB TPAD P
B_TPAD N
[— USB_85D use us|
CoO—wnir USB_850 USE USB IR P
B | R N
[— USB_850 use us|
[CO—usa-socamn USB_850 USE USB_SDCARD P
[ — USB_850 USE USB_SDCARD N
D —LusBBECRYPT USB_850 USE USB_BRCRYPT P
B_Bl YPT_N
[ — USB_850 USE US RCR
CO—Ecusa RalA PCH_USB_RAI A PCH USB RBI AS
DB DIEFA K UNUSED QK PAE 90D QK POE PCl E CLK100M PCH P
OB DUEFA K UNUSED QK PAE 90D QK POE PCI E CLK100M PCH N
[ — QK PAE 90D QK POE NC FSB CLK133M PCH P
[ — QK POE 90D QK PAE NC FSB CLK133M PCH N
OBt DLEFQ K UNUSED QK PAE 90D QK POE PCH CLK96M DOT P
OBt DIEFA K UNUSED QK PAE 90D QK POE PCH CLK96M DOT N
[ ——BCHLDIEEQLK UNUSED QK PAE 90D QK POE PCH CLK100M SATA P
OBt DUEFQ K UNUSED QK PAE 90D QK POE PCH CLK100M SATA N
[ — CPU 50! QK PAE PCH CLK14P3M REFCLK
CO—Lecakaam CPU_50; QK POE PCH CLK33M PCI I N
[ S ST QK PAE 90D QK POE GFX CLK120M DPLLSS P
CO—axaxume QK PAE 90D QK POE GEX CLK120M DPLLSS N

8

8

817 75 81

817 75 81

18 74

18 74

618 74

618 74

6818

6818

18 24

18 24

18 24

18 24

24 43

24 43

24 43

24 43

6 24 32

6 24 32

24 53

24 53

24 44

24 44

16 25

16 25

16 25

16 25

16 25

16 25

16 25

16 26
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LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
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 SPACING | WEI GHT
LPC . 6 ML 2
CLK_LPC * 8 ML 2
D SQURCE: Cal pella Platform Design CGuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15
SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AGFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK [
SMB_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
sMvB * =2x_DI ELECTRI C 2
HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WOTH | M NI MJM 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 LI NE-TO LI NE SPACING | WEI GHT
HDA * =2x_DI ELECTRI C 2
SQURCE: Cal pella Platform Design CGuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15
SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
C CLK_SLOW 555 . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CLK_SLow . 8 ML ?
SPI Interface Constraints
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
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 SPACING | WEI GHT
SPI . 8 ML 2
Di spl ayPort Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WOTH | M NI MJM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_85D . =85_0mLDI FF =85_CHM DI FF =85_CHM DI FF =85_OHM. DI FF =85_OHM_DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C
PCl - Express Signal Constraints
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
PCI E_85D . =85_0mLDI FF =85_OHM DI FF =85_CHM DI FF =85_OHM. DI FF =85_OHM_DI FF =85_OHM DI FF
CLK_PCI E_90D . =90_or ot FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
PCIE * =3X_DI ELECTRI C ? PCE TOP, BOTTOM =4X_DI ELECTRI C
CLK_PCIE . 20 ML 2

System O ock Signal Constraints

PHYSI CAL_RULE_SET LAYER AGFOARSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 * =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
CLK_25M 558 * =55_OHM SE =55_OHM SE =55_OHM SE =55_COHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
A CLK_SLOW - =2x_DI ELECTRI C ?
CLK_25M * =5x_DI ELECTRI C [ NOTE: 25MHz system cl ocks very sensitive to noise.

PCH Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CD-——tecan LBC_50; LBC LPC AD<3..0>

[ SE= R =YY LBC_50; LBC LPC FRAME L

[ ST LBC_50; LBC LPCPLUS RESET L
CO——lecaxaam QK 1 PC 50 QK 1PC LPC CLK33M SMC R
CO——tecaxaau QLK 1PC 50 axiec LPC CLK33M SMC
CO-——lecaxaam QK 1 PC 50 QK 1PC LPC CLK33M LPCPLUS
CO—SMaUs PaH A K MBS0 NE SMBUS PCH CLK
[CD—SMAUS_POH_DAT MBS0 NE SMBUS PCH DATA
CoO—SMaus- B0 a K MBS0 NE SM._PCH 0_CLK
[CO—SMAUS_BCHL0_DATY MBS0 N SM._PCH 0 DATA
[ VT T T MBS0 NE SM._PCH 1 CLK

[ — NBUS_PCH 1_DAT) B, M. SML_PCH 1 DATA
CO—marax HDA_50 HDA HDA BIT CLK

[ — HDA_50 HDA HDA BIT CLK R
CO——tasuc HDA_50; HDA HDA_SYNC

[ — HDA_S0: HOA HDA SYNC R
[CD——toaksL HDA_50; HDA HDA RST R L

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

[ -t HDA_S0: HOA AUD SDI_R

O —tasnar HDA_50; HDA HDA SDOUT

[ — HDA_50; HDA HDA SDOQUT R
CO——&ususax QK SOy QK SION PM CLK32K SUSCLK
CoO—a—ax BL 1= SPI_CLK R

[ — Pl Pl SPI_CLK
CoO—seuxl BL 1= SPI_MOSI R

[ — BL 1= SPI_MOSI
CO—s2mso Pl PL SPI_M SO
CoO—sa—c BL Bl SPI_CSO R L

[ — BL 1= SPI_CSO L

[ — POLE 850 POLE PCI E ENET R2D P

[ — POLE 850 POLE PCIE ENET R2D N
[ ST =S PCLE 85D POE PCIE ENET R2D C P
[ — PCLE 85D BCLE PCIE ENET_R2D C N
[ =R S5 PO E 85D BCLE PCl E_ ENET D2R P

[ — POLE 850 POLE PCIE ENET D2R N
[ — PCLE 85D BCLE PClE ENET D2R C P
[ — PO E 85D BCLE PCIE ENET D2R C N
[ — PO E 85D BCLE PClE AP R2D P

[ S PO E 85D BCLE PCIE AP R2D N
Co-—eaEspReD PCIE_85D POE PCIE AP R2D C P
[ — PCLE_85D POE PCIE AP R2D C N
CO-—-raEsRmr PO E 85D BCLE PCl E AP D2R P

[ — PO E 85D BCLE PCIE AP D2R N

[ — PO E 85D BCLE PClE FW R2D P

[ — PO E 85D BCLE PClE FWR2D N
CO——ftaErwmD PO E 85D PCOIE PCE FWR2D C P

[ — PCLE 85D POE PCIE FWR2D C N
CO———raEtwmer PO E 85D BCLE PCl E FW D2R P

[ — PO E 85D BCLE PClE FW D2R N

[ — PO E 85D BCLE PCLE FWD2R C P

[ — POLE 850 POLE PCIE FWD2R C N
CD-—raEsRmRr PO E 85D BCLE PCIE AP D2R PI_P
[ — PO E 85D BCLE PCIE AP D2R PI_N
CO———eaEse D PO E 85D BCLE PCIE AP R2D PI_P
[ — PCLE 85D BCLE PCE AP_R2D PI _N
[ — QK PAE 90D QK POE NC PEG CLK100MP

[ — QK PAE 90D QK POE NC PEG CLK100MN
[CD——EBCLEQLKINOM ENET CLK POE 90D QK PCE PCl E CLK100M ENET P
[ — QK PO E 90D QK POE PCI E CLK100M ENET N
[CD——MceBEL REEQLK CLK POE 90D QK PCE PCl E_ CLK100M AP_P
[ — QK PO E 90D K POE PCl E CLK100M AP N
[CD——MceBE2 REEQLK CLK POE 90D QK PCE PCl E_CLK100M FW P
[ — QK PO E 90D K POE PCl E CLK100M FW N
[ — QK PO E 90D QK POE NC PCl E CLK100M EXCARDP
[— QK PAE 90D QK POE NC PCl E_CLK100M EXCARDN
= Cpl) 27pP4: cpl_cove PCH VSS NCTF<1>
= Cpl) 27pP4: cpl_cove PCH VSS NCTF<2>
0 Cpl) 27pP4: cpl_cove PCH VSS NCTF<5>
= CPU 27p4; CPU cavp TP _PCH VSS NCTF<7>
= Cpl) 27pP4: cpl_cove PCH VSS NCTF<9>
0 Cpl) 27pP4: cpl_cove PCH VSS NCTF<9>
=0 CPU 27P4 o= ToeY:3 PCH VSS_NCTF<11>
0 cPpl) 27pP4: cpl_cove PCH VSS NCTF<12>
[ezen CPU 27P4 o= ToeY:3 PCH VSS NCTF<15>
= CPU 27P4 o= ToeY:3 PCH VSS_NCTF<17>
[ CPU 27P4 o= ToeY:3 PCH VSS NCTF<19>
0 Cpl) 27pP4: cpl_cove PCH VSS NCTF<21>
=0 CPU 27P4 o= ToeY:3 PCH VSS NCTF<22>
= CPU 27P4 o= ToeY:3 PCH VSS NCTF<25>
= CPU 27P4 o= ToeY:3 PCH VSS NCTF<27>
= CPU 27P4 o= ToeY:3 PCH VSS NCTF<29>

6 16 45 47

6 16 45 47

6 26 47

18 26

26 45

6 26 47

16 23 27 29 31 42 48 62 77

16 23 27 29 31 42 48 62 77

16 48

16 48

16 48

16 48

16 57

16 37

16 37

16 37

16 37

16 32

16 32

16 32

16 32

16 39

16 39

16 39

16 39

16 37

16 37

16 32

16 32

16 39

16 39

Chi pset

Net

Properties

RETTVPE
ELECTR GAL_GONSTRAI NT_SET Prvsi AL SeacinG
e eaau Dp_gsD Dl SPLAYPORT DP_EXTA M. C P<3..0> 75
(oD D8_EXTA M e, Dl SPLAYPORT DP_EXTA M. C N<3..0> s 75
= DP_85D DI SPLAYPCRT DP_EXTA M._P<3..0> 75
= e, Dl SPLAYPORT DP_EXTA M. N<3..0> 5
C—e-exaa auxcn DP_850 DI SPLAYPORT. DP_EXTA_AUXCH C P 8,17 75
D—teexxa axa Dp_gsD Dl SPL AYPORT DP_EXTA AUXCH C N g1 7
= DP. DI SPI AYPORT DP_EXTA AUXCH P 75
= DP. DI SPI AYPORT DP_EXTA AUXCH N 75
[ZZp—e-lnrm DP. DI SPI AYPORT DP_INT_ M._C P<3..0>
=D—e-larum DP. DI SPI AYPORT DP_INT_ M._C N<3..0>
DL axce DP_85D DI SPI AYPORT DP_INT_AUXCH C P
e axee DP_8! DI SPI AYPORT DP_I NT_AUXCH C N
[D>—eae 20 0 POLE 850 POE PCIE T29 R2D C P<3..0> o 2
>—fae e mn POLE 85D POE PCIE T29 R2D C N<3..0> s aa
(B POLE_85D POE PCIE T29 R2D P<3..0> 4
> PO E_85D PCIE PClE T29 R2D N<3..0> 34
C—RaET20 mr PO E_85D PCIE PCl E_T29_D2R P<3..0> 8 34
[>—eatr2a e POLE_85D POE PCIE T29 D2R N<3..0> 5 3
[ 2nS PCIE_85D PCIE PCIE T29 D2R C P<3..0> a4
= POLE 850 POE PCIE T29 D2R C N<3..0> 24
[>—eatakiom e QK POE 90D QK PaE PCl E_ CLK100M T29 P, 16 a4
[ZE»—eatakioam e QK POE 90D QK PaE PCl E_ CLK100M T29 N 16 a4
Cl ock Net Properties

RET e
ELECTR GAL_GONSTRAI NT_SET Prvsi AL SeacinG
= SOLK_(1 K32K_RTC aKk sion ak siow SYSCLK_CLK32K_RTC 16 26
= SOLK Q1 K25M SB QK 25m QK 25m SYSCLK CLK25M SB 16 26
= QK 25M QK 25M SYSCLK CLK25M SB R 16
= QK 25M aK_25M SYSCLK_CLK25M ENET 26 a7
o2 QK 25M QK 25M SYSCLK CLK25M ENET R
[ SOLK_C1LK2EM T29 QK 25m QK 25m SYSCLK CLK25M T29 26 a4
= QK 25N QK 25M SYSCLK CLK25M T29 R 34
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CAESAR |V (Ethernet) Constraints

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

Et her net Net

Properties

SQURCE: Broadcom 5764- DSO4- RDS Page 38

C FireWre Interface Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
ENET_100D * =100_cHML DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
ENET_MDI . 0.6 W ?

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
FW 110D * =110_cHM 0l FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM_DI FF =110_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
FW TP * =3: 1_SPACI NG 2

RETTVPE
ELECTR GAL_GONSTRAI NT_SET Prvsi AL SeacinG

[ — ENET_50: ENET. BCV6764 CLK25M XTALI
[— ENET_50: ENET. BCV6764 CLK25M XTALO
s ENET 50! ENET. ENET RESET L
o ENET_100D ENET_MDI ENET _MDI_P<3..0>

[ — ENET_100D ENET_MDI ENET_MDI _N<3..0>
TTEe)—CR_DAT. ENET_50: ENET_CR_DAT, ENET_CR DATA<7..0>
ey, S ENET_S0 ENET_CR_DAT/ ENET_CR CMD
[ED—=ax ENET_S0 ENET_CR_DAT/ ENET CR CLK

[T CR_DAT. ENET_50! ENET_CR DAT, SDOONN_DATA<7. . 0>
[CD—R-DaL ENET_50: ENET_CR_DAT/ SDCONN_CVD
CD—=ax ENET_50: ENET_CR_DAT/ SDCONN_CLK

>R ax ENET_50 ENET_CR_DAT. SDCONN_CLK L
FireWre Net Properties

RETTVPE

ELECTR GAL_GONSTRAI NT_SET Prvsi AL SeacinG

m EW PO_TP; EW 110D EW TP NC FW) TPAP

@ EW PO_TP; EW 110D EW TP NC FW TPAN
TTE)—EWP0_TPR Ew 110D EwTp NC FW _TPBP

@ EW PQ_TPB EW 110D EW TP NC FW TPBN

EW P1_TP; EW 110D EW TP FW PORT1 TPA P

@ EW P1_TP; EW 110D EW TP FW PORT1 TPA N

m EWP1_TPB EW 110D EW TP FW PORT1 TPB P
TTEDEW Pl TR Ew 110D EW TP FW PORT1 TPB N

Port 2 Not Used

6 39 41

39 41

6 39 41

6 39 41

39 41

39 41

39 41

39 41

ISYNC MASTER=K91 M.B
TTILE

SYNC _DATE=05/ 15/ 2010
—

Et her net/ FW Constrai nts

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF “APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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82 OF 86

8

2

1

WWW . AliSaler.

om




8

7

6

Di spl ayPort Signal Constraints T29/ DP Net Properties
NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TYPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
T29 12C Signal Constraints 106 ROD P
_ >—I29 R T29DP_80D T290P 9_R2 <0> s
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D129 R T29DP 80D T20DP T29 _R2D _N<0O> 75
— <1>
T29_12C 55S * =55_0OHM SE =55_0OHM SE =55_0OHM SE =55_0OHM SE =STANDARD =STANDARD = E:—;S} Izgg—igg Izgz igg gg El<i> 7
[ . s
S [ T29DP_ 80D T29DP T29 RPD C F_P<1..0> 75
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ T29DP 80D T20DP T29 R2D C F N<1..0> 75
129 120 N —2x DI ELECTR P EO—129 2RO T29DP_100D T20DP T29_D2R C P<0> 75 76
= Zex CTRI C ’ o129 _D2R0 T2opP 100D | T20DP T29 D2R C N<O> s 76
- - 129 2RI T29DP_100D T29DP T29 D2R C P<1> 75 76
T29 SPI Sl gnal COI’]St r al nt S D129 2RI T29DP_100D T20DP T29 D2R C N<1> 75 76
ALLON ROUTE = [Een T29DP_100D T290P T29DPA D2R1_AUXCH P 6
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?D» — T?QI')P71 00D 12000 T29DPA D2R1 AUXC." N e
T29_SPI _55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM _SE =55_0OHM _SE =STANDARD =STANDARD . To90p 80D Toamp DP SDRVA M. C P<3..0> .
— [Een T29DP_80D T290P DP_SDRVA M._C N<3..0> 5
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [Een T29DP 80D T20DP DP_SDRVA M._R P<3..0> 75
29 SPI . —2x DI ELECTR C P D T29DP 80D T20DP DP_SDRVA M._R N<3. . 0> 75
— — [ —DB_SDRVA M _EVEN T29DP 80D T290P DP_SDRVA M._P<2..0: 2> s 63
- - [ —DB_SDRVA_ M _EVEN T29DP 80D T290P DP_SDRVA M._N<2..0: 2> 75 83
T29/ DP Connector Signal Constraints OB Db sovaM o | Tare son | Toare DP_SDRVA M P<3.. 12> .,
ALLOW ROUTE = Z>—DE_SDRVA M _CDD T29DP_ 80D T29DP DP_SDRVA M. _N<3..1: 2> 75
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP DB SDRVA AUXCH. T290P 80D 12000 u:’ Sm\/A AUXC"' P .
— = > . | 7
T29DP_80D * =80_CHV DI FF | =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF > —DB_SDRVA_AUXCH T29DP 80D T290P DP_SDRVA_ AUXCH N s
— — == = T29DP 80D T20DP DP_SDRVA AUXCH C P 75
T29DP_100D * =100_OHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF oabe 50D S, DP SDRVA AUXCH C N
= . s
— — 2 T29DP 80D T290P T29DPA_M__P<3. . 0> 75 76
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT E T?qnpiﬂf)l') 12900 TZQDPA M— ’\K3 0>
|EE> = 75 76
T29DP * =5x_DI ELECTRI C ? T29DP TOP, BOTTOM[ =7x_DI ELECTRI C ? D T29DP 80D T290P T29DPA M._C P<3..0> 75 76
[ T29DP_80D T290P T29DPA_M__C N<3..0> 75 76
[ T29DP 80D T29DP DP_A EXT AUXCH P 75 76
[Ein s T29DP 80D T290P DP_A EXT_AUXCH N 75 76
SOURCE: Bill Cornelius’s T29 Routing Notes D T28_Ror T2a0p_ 80D Tromp T29 ROD P<2> _
D129 R T29DP_80D T290P T29_R2D N<2>
C CD—I29_Rem T290P 80D T29DP T29 R2D P<3>
D29 R T29DP_80D T290P T29_R2D N<3>
= T29DP_80D T290P T29_R2D C F_P<3..2>
[ T29DP 80D T290P T29_R2D C F _N<3..2>
D29 2R2 T29DP_100D T290P T29_D2R C P<2>
o129 2R2 T29DP_100D T290P T29_D2R _C N<2>
D29 2R3 T29DP_100D T290P T29_D2R C P<3>
D129 2R3 T29DP_100D T290P T29_D2R C N<3>
— T29DP_100D T290P T29DPB_D2R3_AUXCH P
[rEn T29DP_100D T290P T29DPB_D2R3_AUXCH N
[izicn T29DP 80D T290P DP_SDRVB_M._C P<3..0>
o7 T29DP_80D T29DP DP_SDRVB M._C N<3..0>
[Ein T29DP 80D T290P DP_SDRVB_M._R P<3..0> ol used on dual -port hosts
T29DP 80D T290P DP_SDRVB_M._R N<3..0> y p '
? DP_SDRVB_ M _EVEN T29DP 80D T290P DP_SDRVB_M__P<2..0: 2> 83
[m>—DE_SDRVB M _EVEN T29DP 80D T290P DP_SDRVB_M._N<2..0: 2> o3
[D—DB_SDRVE M_CDD T29DP 80D T290P DP_SDRVB_M._P<3. . 1: 2>
[ED>—DB_SDRVE M_CoD T29DP 80D T290P DP_SDRVB_M._N<3. . 1: 2>
[ED—DB_SDRVE_ AUXCH T29DP 80D T290P DP_SDRVB_AUXCH P
[ED>—DB_SDRVE_ AUXCH T29DP 80D T290P DP_SDRVB_AUXCH N
=D T29DP 80D T290P DP_SDRVB_AUXCH C P
D T29DP_80D T290P DP_SDRVB_AUXCH C N
[0 T29DP 80D T290P T29DPB_M._P<3. . 0>
[ T29DP 80D T290P T29DPB_M__N<3. . 0>
D T29DP 80D T290P T29DPB M._C P<3.. 0>
- [n T29DP 80D T290P T29DPB_M._C N<3. . 0>
Bl T29 1 C Net Properties et Toome aon | Toare DP_B_EXT_AUXCH P
NET_TYPE [eon T29DP_80D T290P DP_B_EXT_AUXCH N
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG -
[nen DP_85D DiSPLAYPORT | DP_T29SNKO M._C P<3..0> 4.
D DP_85D DiSPLAYPORT | DP_T29SNKO M._C N<3..0> 4.
ED—DB_T29SNKO_ M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> 34
DP_T29SNKO_M DP_85D Dspraypert | DP_T29SNKO_M._N<3. . 0> a1
[en DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C P 6 17 3a
s DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C N 8 17 34
DP. 9 0_AUXCH DP_85D DI sPLAYPORT | DP__T29SNKO__AUX P 24
> Q_AUXCH DP_85D DL sPLAYPORT | DP.T29SNKO _AUXCH N 34
[l DP_85D pisplayport | DP.T29SNK1 M. C P<3..0> 4
[Rcn DP_85D pisplayport | DP.T29SNK1 M. C N<3..0> 4 ——
D—DRT295MK1 M DP_85D DisPLAYPORT | DP_T29SNK1 M. P<3. . 0> 24
[D—DR_T295NK1 M DP_85D DisPLAYPORT | DP_T29SNK1 M. N<3. . 0> 24
[ DP_85D pispLAayPorT | DP.T29SNK1 _AUXCH C P 8 17 34
D DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 8 17 34
[T—DB_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP.T29SNK1_ AUXCH P 24
DP_T29 1_AUXCH DP_85D DL sPLAYPORT | DP_T29SNK1_AUX N 24
— DP_85D DI SPLAYPORT | DP_T2 P<3. .
[Rcn DP_85D pisplayport | DP.T29SRC ML_C N<3. . 0> . . .
> D 850 DLspLavporT | DP_T29SRC_AUXCH _C P Only used on hosts supporting T29 video-in
[ DP_85D DisPLAYPORT | DP.T29SRC AUXCH C N
A D T29 12C 558 | 129 12C 12C T29_SCL 34 48 75
[Era T29 12C 558 | 129 12C 12C T29_SDA 34 48 75 Wer SYNC DATE=06/ 21/ 2010
ED—I29.SPL_aK T29 SPI 555 | T29 SpI T29_SPI _CLK 34 T29 Constraints
_SPI T29 SPI 555 | T29 SpI T29 SPI _MOSI 34 D
129 SPL_MSO T29 SPI 555 | T29 SpI T29 SPI _M SO 24 d} App| e I nc.
29 SPlL_CS | T29 SPI 555 | T29 SpI T29 SPI_CS L 34 ®
D T29DP_80D T290P T29_R2D C P<3..0> 3 75 NOTI CE OF PROPRI ETARY PROPERTY:
T29DP_ 100D T29DP T29 D2R P<3..0> 34 75 Ao PSRN
[Ecn T29DP_ 100D T29DP T29 D2R N<3.. 0> s 34 75 |: IIOTN?:) RQLSOIE;:E OR COPY |ITN OO PENGE 105 OF 109
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 83 O: 86
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 MW

6 32 45 48

6 32 45 48

a5 a8 51

a5 a8 51

6 32 a5 48

6 32 a5 48

SMBus Char ger

Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CoO—s=c 1TOl_DIEEPAIR CHGR CSI _P
[ — 1TOL DI EEPALR CHGR CSI_N
CO—wmon 1TQL_DIEEPALR CHGR CSO P
f— 1TQI_DIEEPALR CHGR CSO N

6 45 48 63

as a8

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—swauss MBS0 N SMBUS SMC A S3 SCL

oSS s DA MBS0 N SMBUS SMC A S3 SDA

[CO—SMELS_SMC BSOSOl MBS0 N SMBUS SMC B SO_SCL
[CO—SMELS_SMC_B_Sn_SDA MBS0 N SMBUS SMC B_SO_SDA

[CO—S\eLS.SvC0 s0_sal MBS0 NE SMBUS SMC 0 SO SCL
[CO—S\eLssveo_sn_soa MBS0 N SMBUS SMC O _SO_SDA

[CO—SMeLs.swe Bsa s MBS0 N SMBUS _SMC BSA_SCL 6 45 48 63
[ —SMELS_SNC_BSA_SDA MBS0 N SMBUS SMC BSA SDA

[CO—S\eLS_Svo veaur_sal MBS0 N SMBUS SMC MGMT_SCL

CD—SMeLS_SVC Mavr_sDA MBS0 N SMBUS SMC MGMT_SDA

as a8

54 55

54 55

SYNC _DATE=05/ 15/ 2010
—

ISYNC MASTER=K91 M.B
SMC Constraints

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

T

RI ETARY Pl

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
Pl ERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

NG

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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3

K90i

Specific Net Properties

Al l ow 0.127 nm necks for

Menory Constraint Rel axations

>0.127 mmlines for ARD fanout.

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
NEM72D soTTOM 0.127 w4 6.35 M
NEM 85D o0 0.1 M 6.35 M

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
e TveE
SENSE_1T01_555 . T =s5_amse =s5_amse =s5_amse 111D FFPAIR 1:1_DIFFPAIR ELECTRY CAL_CONSTRAI NT_SET PrvSI CAL soane
- [ V=TT Py, ENETCOWN P<3. . 0>
THERM 1TC1_555 . T =s5_amse =55_oHa SE =s5_amse 111D FFPAIR 111D FFPAIR e s o
O FFPAI R . =1:1_0i FFPAIR =1:1_0f FFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR [— \TA_90D ATA SATA ODD D2R UF P
D \TA_90D ATA \TA_ODD D2R UF N
[ TA_90D ATA SATA_HDD D2R RDRVR OUT P
—— TA_a0n ATA SATA_HDD D2R RDRVR OUT_N
= NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET =
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT - — - — - i [ TA_g0D ATA \TA HDD R2D RORVR IN P
cPu_cow @ . @D_P2M [— \TA_90D ATA. \TA_HDD R2D RDRVR IN N
D SENSE =2:1_SPACI NG — = \TA_20D ATA SATA_HDD D2R RORVR IN P
THERM . =2:1_SPACI NG ? o e > copam @ \TA_90D ATA SATA HDD D2R RDRVR I N N
@ \TA_90D ATA SATA HDD R2D RDRVR OUT P
. - 2
e Zismane \TA_90D ATA SATA HDD R2D RDRVR OUT N
i 295>
e nierean nemita) neny cPUTHVENS D2 P
=
— [— nemita) ey CPUTHVBNS D2 N
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT _ ED—=seaseae nemita) T CPU_THERMD P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET 0 s ita) neny CPU THERVD N
ENETCONN . 25 MLS ? T T29 THERMD P
—_ a0 . oo =
D IHERM 1TOL IEERM T29 THERMD N
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT O —=seasee Temgitor T T20THVENS D2 P
S [ nemita) neny T29THVENS D2 N
@0 . sTANOARD - NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
axpae @0 . Qo_Pam
- - D SENSE_DIFEPALR. SENSE_1TQ) SENSE. 1 SNS _HS COMPUTI NG N
o o b Pz D SENSE_1TQ) SENSE 1 SNS _HS COVPUTI NG P
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT ==
— saa a0 . P2 [O—sescamous R scsce | SNS HS OTHER N
@D_P2ma . 0.20 M 1000 e [ — SENsE 170 sensE | SNS HS OTHER P
— se e ) S0_Pama CPUVCCI OS0_CS_N
PP . 0.20 1000 === =
_ QK PO E SB_POVER . PYR_P2MV [ — sense 1701 SENsE CPUVCCI OSO_CS P,
— sata s5_poER . PUR_P2MM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET - =
e usB SB_POVER . PVWR_P2MM [ SENSE_1TQM SENSE CPUI WP | SNS1_P
e i : i = s 1 e CPU M/P_I SNSL N
NEM VD aon . GO_P2Mi O —sascammme sense 1701 SENSE CPUI WP _| SNS2 P
o [ — SENSE 1701 SENSE CPU MWWP | SNS2 N
C e o . Sorm > s 1 e CPU M/P_I SNSIG P
NEM_DATA| ao . G\D_P2WM T [ — SENSE 1701 SENSE CPUI MVP_| SNS1G N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CPULM/P | SUM R P
il e | Go-Fam Lvos a0 . o s N e CPU MVP_| SUM R N
CO—sascammme SENSE 1701 SENSE CPU WP _| SUMG R P
[ — SENSE 1701 SENSE CPU WP | SUMG R N
PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O —susencmue Sense 17 sense CPULWP_I SNS P
— e 11 e CPUL /P I SNS N
MEM 40S * 0.09 MM 400 ML = B
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE R )——SENSEOLLIENR i i LI
SENSE_1TQ) SENSE VOCSASO_CS N
MEM 72D * 0.09 MM 400 ML B> cPUL MR I SUVG P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ED—sas=saseeas SENSE1TON SENSE
sese 17 e CPUL MR I SUVG N
MEM 37S B 0.09 MM 400 ML = LSNS CPU N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE 5] SENSELD EERALR SENSE1TON SENSE
sense 17 e ISNs cPy P
VEM 85D B 0.09 MM 400 ML =2 | oS too
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ED—sas=asmag SENSELIAL SENSE =
sense 17 e LSNS HOD P
PCI E_85D * 0.076 M1 10 mm = LSNS HDD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Zo SENSELDL EERALR SENSE1TON SENSE =
sense 17 e LSNS HD R P
USB_85D e 0.1 MM 500 ML — | on LT 1
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE EED—sassneeeas SENSE1TON SENSE
sense 17 e L SNS LCDBKLT P
CPU_27P4S TP 0.09 MM 400 ML [ s oo N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE CD—sas=msmeas e s
sense 17 e i1sns oo P
CLK_PCI E_90D TP 0.09 MM 400 ML s | —
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE CO—ssearmas i Ehs G
D SENSE_1TQ) SENSE 1SNS CDD R P
O —=seasee sense 17 e 1 SNS P1VBGPU N
[ sewse 11 e LSNS P1vBGPY P
B —  sese nceoa R e | SNS P1VBGPU R N
— o - | SNS P1VBGPU R P
E L\DS_ 900 L\DS. LVDS CONN A CLK F N
E L\DS_ 900 L\DS. LVDS CONN A CLK F P

68 69

68 69

K90i

Specific Net Properties
e

ELECTR CAL_CONSTRAINT_SET Prvsr A seacinG

[CO—taE axioom e QK _PAE 90D AK PAE PCl E_CLK100M AP_CONN P 6 22

[ — QK PAE 90D QK POE PCl E_CLK100M AP_CONN N 6 32

[ 1TO1 niEEPALR CHGR CSI R P o

D 1TO1 niEEPALR CHGR CSI R N o

[ — 1TQI_DIEEPAIR CHGR CSO R P 50 64

[ — 1TQl_DIEEPAIR CHGR CSO R N 50 64

: (USB_EXTA) 58850 T USB2_EXTA MUXED P a3

: (USB_EXTA) L8850 T USB2_EXTA MUXED N a3
CO—saean L ssn e UsB2 LT1 P .
CO—wsaean \sh ssn e UsB2 LT1 N 2

C LSB_ASD. LS CONN_USB2 BT P

: LISB 850 LSE CONN_USB2_BT N

[— Lse_psn e USB LT2 P 2

[— Lse_psn e USB LT2 N .

[ — 0P 85D DP IGAUX CHCP

[— DP_85D DP_1G AUX CH C N

(- PK_QUT DIEEPALR W el SPKRAMP L P_OUT 6 60 61

[— PK_QUT DI EEPAIR. W el SPKRAMP_L_N_QUT 6 60 61

[— PK_QUT DIEEPALR W el SPKRAMP_SUB P_OUT 6 60 61

[— SPK_QUT. DI EEPALR W el SPKRAMP_SUB N _OUT 6 60 61

[— PK_QUT DIEEPALR WsNe) SPKRAMP_R P_OUT 6 60 61

D PK_QUT DiEEPALR e SPKRAMP_R N _OUT 6 60 61

= AUD DI FE 1TOl_DIEEPALR W he) SSM315 SUB N 60

DAL D 1Tl niEEPALR Do SSMp315 SUB P oo

AL DEe 1TO1 niEEPALR Do SSMe315 L N .

[ AUD DI FE 1TOl_DIEEPAIR W he) SSwe315 L P 60

AL DiEe 1TO1 niEEPALR Do SSM315 R N oo

AL DEe 1TO1 niEEPALR Do SSWe315 R P 0

AUD DI EE 1Tol D EEPALR o AUD L2 N R 57 60
AR o 1Tol DiEEPALR o AD LR P R 57 60

[0S AUD DI FF 1Ol _DIEEPAIR Wsie) AUD LOL N R 57 60
OD—AnoEe 1Tol DiEEPALR o AUD LOL P R 57 60
AR o 1Tol DiEEPALR o AUD L2 N L 57 60

= AUD DI FF 1TOl_DIEEPAIR Wsie) AUD L2 P L 57 60
OCD>—Aanoee 1Tol D EEPALR o SPKRAMP | NL_P 0
AR 1Tol DiEEPALR o SPKRAMP | NL_N 0
CD—ARDEr 1TQl_DIEEPAIR Worel SPKRAMP_ | NR P 60
AR 1Tol DiEEPALR o SPKRAMP | NR N 0

D> AR 1Tol D EEPALR o SPKRAMP | NSUB P 0

AUD DI EE 1Tol D EEPALR o SPKRAMP_| NSUB N 0

[ —S LS8 850 Lsa USB TPAD R P 53

[ — LS8 850 Lsa USB TPAD R N 53

= o EENE S5 G075 8 12 3 73 R 20 20 20
= sesacs :::Z zm 8727 35 35 36 3% 30 41 45 3¢

o pven 67 10 12 15 30 72 73l

=2 - an
1 a
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K90i

Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

OERERRR

TOP,1'5L2, 1513, 1SL4, I SLS, 1 SL6, 1 SL7, 1 SL8, | SLS, 1 SL10, | SL11, BOTTOM

NO_TYPE, BGA|

w 15.5.1

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DEFAULT . Y =50_CHM SE =50_CHM SE 10 M o0 m 0 m o S
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WiI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
'STANDARD . Y =DEFAULT =DEFAULT 10 M =DEFAULT =DEFAULT - :
oeFALLT . 0.1 » . . oo oo P11
= STanowD . “oeFAULT P ek . oo BoA P2
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 ~ I
= oo P11 . “oeFAULT P axrae . oo BoA P2
s0_cm s TP, BOTTCM v 0.110 w1 0.090 _
BoA P2 . “oeFAULT P ak siow . oo BoA P2
s0_cm s . v 0.080 0.080 M “STANOAD. “sTanpasD “sTanpasD
PHYSI CAL_RULE_SET LAYER ACOMBTE | M NUMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WiI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VEEI GHT
40_OHW SE TCP, BOTTOM Y 0.165 M1 0.165 M1 1.5:1_SPACING . 0.15 Mv ? 2X_DI ELECTRI C * 0.140 M ?
40_OHM SE 1sL10 N 0.126 MM 0.126 MV =STANDARD =STANDARD =STANDARD 2:1_SPACI NG . 0.2 M ? 3X_DI ELECTRI C * 0.210 Mm ?
40_OHM SE 1SL3,15L4, 1 SL9 Y 0.126 MM 0.126 MV =STANDARD =STANDARD =STANDARD 2.5:1_SPACI NG . 0.25 M ? 4X_DI ELECTRI C * 0.280 Mvm ?
40_OHM SE . N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 3:1_SPACI NG . 0.3 M ? 5X_DI ELECTRI C * 0.350 W ?
ALLON ROUTE = 41 sPAci G . 0.4 » 7X_DI ELECTRI C * 0.490 MM 2
PHYSI CAL_RULE_SET LAYER Ao BN M NIMUM LINE WDTH | M NMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
a7_amse TP, BOTTCM v 0.190 w1 01w
a7_amse It N 0.145 w1 01w “STANOAD. “sTanpas0 ~sTaoRRD
a7_amse I3, 1S4, 15t v 0.145 w1 01w “STANOAD. “sTanpasD ~sTanoRRD
a7_amse . N “STANOAD “STANOAD. “STANOAD. “sTanpasD “sTanpasD

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 caP
27p4_orma se TP, BOTTCM v 0.310 w1 0.2 w
27p4_orma se . v 0.235 w1 02w “STANOAD. “sTanpas0 “sTanpasD

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ss_cm s TP, BOTTCM v 0.090 w1 0.090 w1
ss_cmse . v 0.070 w1 0.070 wa “STANOAD. “sTanpasD “sTanpas0

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP | | PHYSI CAL_RULE_SET LAYER AGFONRITE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
2 amore . N “STANOAD. “STANOND. “STANOAD. “sTanpas0 “sTanpasD 11 oA R . v “STANOAD. “STANOAD. “STANOAD. 0.1 0.1
2 amore [CERETRETS v 0.140 w1 0.140 w1 0.190 W 0.190 W
2 amore It N 0. 12008 0.140 w1 0.190 W 0.190 W
2 amore TP, BOTTCM v 0.175 0.175 w1 0.200 w4 0.200 w4

PHYSI CAL_RULE_SET LAYER AFOAVBHTE | MNIMUM 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 AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
os_amoier . N “STANOAD. “STANOND. “STANOAD. “sTanpasD “sTanpas0 85_01 FF_ocA . s 0w “e5_amniFE “e5_amoiFE “e5_amoiFE <65 amorFE <65 am o FE
os_amoier Ista st v 0,101 01w 0.170 e 0.170 e 85_01 FF_ocA Ista st v 0.075 w1 0.075 w1 0.125 W 0.125 W
os_amoier 15t9,1510 v 0,101 01w 0.170 e 0.170 e 85_01 FF_ocA 15t9,1510 v 0.075 w1 0.075 w1 0.125 W 0.125 W
85_OHM_ DI FF TP, BOTTOM Y 0.125 M1 0.1 M 0.190 MM 0.190 MM NOTE: 85_DI FF_BGA is 85-ohns differential inpedance on outer |ayers and 80-ohms on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFOAVBSTE | MNIMUM 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 ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
s0_amoier . N “STANOAD. “STANOAD. “STANOAD. “sTanpasD “sTanpas0 90_01FF oA . - “s0_amoi “s0_am i FE “s0_amoi “00_amoiFr “00_amoiFE
s0_amoier Ista st v 0,091 0,091 0,100 w4 0100 w4 90_01FF b Ista st v 0.075 w1 0.075 w1 0.125 W 0.125 W
s0_amoier 15t9,1510 v 0,091 0,091 0,100 w4 0100 w4 90_01FF b 15t9,1510 v 0.075 w1 0.075 w1 0.125 W 0.125 W
90_OHM_DI FF TP, BOTTOM Y 0.111 M1 0.111 M1 0.200 MM 0.200 MM NOTE: 90_DI FF_BGA i s 90-ohns differential inpedance on outer layers and 85-ohms on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFOAVBSTE | MNIMUM 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 AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100 oo Fe . N “STANOAD. “STANOAD. “STANOAD. “sTanpas0 “sTanpas0 100_017F_Boa . B “100_ormaor “100_ormaor =100 oo Fe “100 om0 F “100 om0 e
100 oo Fe Ista st v 0.076 w1 0.076 w1 0.250 e 0.250 wa 100_0i7F_Boa Ista st v 0.075 w1 0.075 w1 0.125 W 0.125 W
100 oo Fe 15t9,1510 v 0.076 w1 0.076 w1 0.250 0.250 100_017F_Boa 15t9,1510 v 0.075 w1 0.075 w1 0.125 W 0.125 W
100_CHM DI FF TP, BOTTOM Y 0.085 MV 0.085 MV 0.200 M 0.200 MM NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110 oo e . N “STANOAD. “STANOAD. “STANOAD. “sTanpas0 “sTanpas0
110_CHM DI FF 1SL3, I SL4 Y 0.070 M1 0.070 M1 0.330 MM 0.330 MM NOTE: 110_DI FF is 110-ohns differential inpedance on outer layers and 105-ohms on inner |ayers
110_ormaor 19,1510 v 0.070 w1 0.070 w1 0.330 w4 0.330 e
110 oo e TP, BOTTCM v 0.085 w1 0.085 w1 0.250 Wt 0.250 Wt

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

PHYSI CAL_RULE_SET LAYER ACLON RQUTE |\ NiMUM LINE WDTH | M NIMUM NECK W DTH | NAXI MM NECK LENGTH | DI FFPAI R PRI NARY GAP | DI FFPAI R NECK GAP

40w se TP, BOTTCM v 0.165 w1 0,165 ma
40w s . v 0.090 w1 0.090 w1 “STANOAD. ~sTanoRRD ~sTaoRRD

PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
s0_amoier . N “STANOAD. “STANOAD. “STANOAD. “sTanpas0 ~sTaoRRD
s0_amoier Ista st v 0.115 w1 0.115 w1 0,180 w4 0.180
s0_amoier 15t9,1510 v 0.115 w1 0.115 w1 0.180 0.180
s0_amoier TP, BOTTCM v 0.140 0.140 w1 0.190 W 0.190 W
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