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BOM Vari ant s

Alternate Parts

BOM NUVBER BOM NAMVE BOM OPTI ONS PART NUVBER | QR NovBeR | POV CPTHON | REF DES | COMVENTS:
639- 0952 PCBA, 2. 0G 512SAM VRAM K18 K18_COMVON, CPU_2_4GHZ, FB_256_SAMSUNG, K18_PVT, EEEE_DCJ7 138S0603 | 138S0602 ALL Mrrata alt to Samsung
639- 0953 PCBA, 2. 0G 512HYN_VRAM K18 K18_COMMON, CPU_2_4GHZ, FB_256_HYNI X, K18_PVT, EEEE_DCJ8 157S0058 | 157S0055 ALL Delta alt to TDK Magneti
639- 0954 PCBA, 2. 13G, 512SAM _VRAM K18 K18_COMVON, CPU_2_53GHZ, FB_512_SAMSUNG, K18_PVT, EEEE_DCJ9 15250896 | 15250518 ALL MAG LAYERS ALT TO CYNTEC,
639- 0955 PCBA, 2. 13G, 512HYN_VRAM K18 K18_COMVON, CPU_2_53GHZ, FB_512_HYNI X, K18_PVT, EEEE_DCJC 15550457 | 15550329 ALL MAG LAYERS ALT TO MURATA,
639- 0956 PCBA, 2. 4G 512SAM VRAM K18 K18_COMVON, CPU_2_66GHZ, FB_512_SAMSUNG, K18_PVT, EEEE_DCID 33350506 | 33350535 ALL Hynix 900M alt to 1000M
D 639- 0957 PCBA, 2. 4G 512HYN_VRAM K18 K18_COWMON, CPU_2_66GHZ, FB_512_HYNI X, K18_PVT, EEEE_DCJF 516S0805 | 516S0806 ALL Mol ex alt to Foxconn
085- 1404 K18 DEVELOPMENT BOM 152S1102 | 15251088 ALL Mag layer alt to Vishay
35352805 | 35352603 ALL Fairchild wafer option
333S0542 | 33350507 ALL samsung | die alt to H
128S0264 | 12850257 ALL Sanyo alt to Kemet
Kl 8 BC]\/I GQQJPS 128S0303 | 12850282 ALL Panasonic alt to Sanyd
BOM GROUP BOM OPTI ONS 33753808 | 33753839 ALL A2 alt to AO3 GPU
K18_ COMVON ALTERNATE, COMVON, K18_COMMONL, K18_COMMONZ, K18_PROGPARTS, USBHUB_2061, RDRV: 8515A2, DCI 128S0305 | 12850294 ALL 6.3V alt to 11V Sanyo

K18_ COMVONL

BATT_3S, BOMB764M GL137, CPUPCC_| MAX_40_50, CPUVEM S0, SMC_EXCARD_NOT, SMC_DEBUG_YES, HUB1_2NONREM HUB2_3NONREM

K18_ COMMON2

K18_PVT

GVUXPLL_3V3, GPU_SS_I NT, M KEY, GPUVI D_OP90V, DPMUX_EN_PLD, DP_CA_DET_EG PLD, DP_ESD, VFRQ_SLPS3, SMC_OSC_YES, RAI L_MON

BMON_PROD, VREFMRGN_NOT, XDP, XDP_NORMAL, XDP_CPU_BPM

K18_PROGPARTS

GMVUX_PROG, BOOTROM PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTI ONS

FB_256_SAVBUNG

VRAMA, VRAM 256_SAMSUNG, FB1V55

FB_256_HYNI X

VRAMA, VRAM 256_HYNI X, FB1V55

FB_512_SAVBUNG

VRAMA, VRAM 512_SAMSUNG, FB1V35

FB_512_HYNI X

VRAMA, VRAM 512_HYNI X, FB1V35

Bar Code Label s /

EEE #' s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJ7] CRI TI CAL EEEE _DCJ7
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJ8] CRI TI CAL EEEE _DCJ8
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJ9] CRI TI CAL EEEE_DCJ9
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJC] CRI TI CAL EEEE _DCJC
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJD] CRI TI CAL EEEE_DCJD
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJF] CRI TI CAL EEEE_DCJF

Modul e Parts
B PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33753848 1 ARD, SLBPE, PRQ 2. 66G, 35W C2, 3M BGA uU1000 CRI TI CAL CPU_2_66GHZ
33753847 1 ARD, SLBPF, PRQ 2. 53G, 35W C2, 3M BGA uU1000 CRI Tl CAL CPU_2_53GHz
33753846 1 ARD, SLBNA, PRQ 2. 4G, 35W C2, 4M BGA uU1000 CRI Tl CAL CPU_2_4GHZ
337S3849 1 1 C, PCH, | BEX PEAK- M SLGZS, PRQ B3, BGA u1800 CRI TI CAL
337S3839 1 1 C, GPU, NV GT216 LP++, 969BGA, 40NM A03 usooo CRI TI CAL
34350493 1 1 C, ASI C, BOVB764M ENET CONTRCLLER, 8x8, 64 QFN U3900 CRI TI CAL BCMB6764M
34182731 1 1C MBI T, SPI FLASH, K17/ K18 u3990 CRI TI CAL
338S0753 1 | C. FW643- E2, 13048 PHY/ OHOI LI NK/ POI - E, 12 u4100 CRI TI CAL
33850563 1 I C, SMC, HS8/ 2117, 9MVXIMM TLP U4900 CRI TI CAL SMC_BLANK
34170233 1 I C, SMC, K18 u4900 CRI TI CAL SMC_PROG
33550610 1 I C, FLASH, SPI, 32MBI T, 3. 3V, 86MHZ, 8- SOP u6100 CRI TI CAL BOOTROM_BLANK
34152562 1 | C, EFl ROV DEVELOPMENT, K18 u6100 CRI TI CAL BOOTROM_PROG
34152384 1 IR ENCORE |1, CY7063833-LFXC u4800 CRI TI CAL
341S2616 1 | C, PSOC +W USB, 56PI N, MLF, K18 uUs701 CRI TI CAL TPAD_PROG
33650025 1 I C, XP2- 5, HF, CPLD, BLANK u9600 CRI TI CAL GVUX_5K_BLANK
341S2566 1 I C, CPLD, LATTI CE, 132CSBGA, K18 u9600 CRI TI CAL GVUX_PROG
A 333S0507 4 | C, SGRAM GDDR3, 16MX32, 1000MHZ, 136 FBGA| U8400, U450, U500, usssq  CRI T1 CAL VRAM 256_SAVSUNG
33350483 4 | C, SDRAM GDDR3, 16MX32, 900MHZ, 136 FBGA | U8400, U450, U500, usssd  CRI TI CAL VRAM 256_HYNI X
333S0533 4 | C, SGRAM GDDR3, 32MX32, 1000MHZ, 136 FBGA| U8400, UB450, U500, usssq  CRI T1 CAL VRAM 512_SAVSUNG
33350535 4 |ic, SDRAM GDDR3, 32MX32, 1000MHZ, 136 FBGA| UB400, U450, U500, usssd  CRI Tl CAL VRAM 512_HYNI X
Devel opnent BOM

PART NUVBER pQT Y DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

085- 1404 1 K18 M.B DEVELOPNMENT DEVEL CRI TI CAL DEVEL_BOM
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67 12 16 21 23 24 58 71 72 87

T WBIER T W
MAKE_BASE=TRUE
PP1V8

PP1V8

67 12 16 21 23 24 58 71 72 87
6 16 21 23 24 58

PP1V8

WS _PP3VA EW EWPHY

PPVP_FW 67 a0 a1

AGE=12. 8V
MAKE_BASE=TRUE
PPVP_FW
PPVP_FW

67 40 a1

67 40 a1

PP3V3_FW FWPHY 67 39 40 41

67 12 16 21 23 24 58 71 72 87 —

PP1V8

67 12 16 21 23 24 58 71 72 87

PP1V8

67 12 16 21 23 24 58 71 72 87

PP1V8

67 12 16 21 23 24 58 71 72 87

BIBIB[B18I8(8

PP1V8

67 12 16 21 23 24 58 71 72 87

PP1V5_S3

6 7 17_18_19_20 21 23 27 31 35
57'66 71 72 73 83 85 99

6.7 17_18_19_20 21 23 27 31 35
57'66'71 72 73 83 85 99

67 17_18_19_20 21 23 27 31 35
57'66 71 72 73 83 85 99

6.7 _17_18_19_20 21 23 27 31 35
57'68'71 72 73 83 85 99

7 17_18_19_ 20 21 23 27 31 35
877687 71%72°78%5 68708

0 31 32 33 34 35 36 48 50 53 54
7 101

0 31 32 33 34 35 36 48 50 53 54
7 101

73 72 42 31 16 13 7 6

PP1V5 83 RSO

PP1V5

ok e R

PP1VO_FW EWPHY

40 39 7 6

NECK TH=0. 2

Aot
PP3V3_FW FWPHY 67 39 a0 a1
PP3V3_FW FWPHY 67 39 a0 a1

PP1VO_FW FWPHY 6739 a0

67 28 30 31 67 72

VAR SE e

PP1VO_FW FWPHY 6739 a0

67 28 30 31 67 72

PP1V5

6 7 28 30 31 67 72

PP1V5

PP3V3_S0GPU

92818079 74 727 6

GPU Rail s

PP3V3_ SO GDU

6 7 28 30 31

PP1V5

67 28 30 31 67 72

BRLEIL

PP1V5

67 28 30 31 67 72

PP1V5_ S3RS0

VK AGRSE P g

PP1V5_S3RS0

s PPLV8 GPUI FPX

5772 74 70 80 oaz se
ek i

PP3V3_SOGPU 5772 74 70 80 ofaz se
PP3V3_SOGPU 5772 74 70 80 ez se
PP3V3_SOGPU g7 470 80 0
PP3V3_SOGPU 5772 14 10 80 ez 54
PP3V3_SOGPU 5772 7470 80 ez se

PP1V8 GPUI FPX

67 13 16 31 42 72 73 99

67 13 16 31 42 72 73 99

PP1V5_S3RS0

PP1V5_S3RS0

7677 7575 56 50 5 7 g: PP1VBRIV55_SOGPU_ | SNS—

7
6713 16 31 42 72 73

PP1V5_S3RS0

67 13 16 31 42 72 73 99

PPVTTDDR _S3

CREREE e
AN
678 31 20 31 92 33 24 35 36 48 50 53 54
874 1389 th

678 17 20 31 92 33 2 5 36 48 50 53 54
ACES EX

678 37 20 31 92 33 24 35 36 48 50 53 54
874 1389 th

678 31 20 31 92 33 24 35 36 48 50 53 54
874 1389 th

678 17 20 31 92 33 2 5 36 48 50 53 54
ACES EX

678 31 20 31 92 33 24 35 36 48 50 53 54
874 1389 th

678 31 20 31 92 33 24 35 36 48 50 53 54
874 1389 th

678 17 20 31 92 33 24 35 36 48 50 53 54
ACES EX

73 s e
iﬁﬁlzﬁﬁu i
s e %8 % EEUTTOOR
678 13 29 91,98 35T 5 a0 sa o0
AN

678 31 20 31 92 33 24 35 36 48 50 53 54
874 1389 th

678 17 20 31 92 33 2 35 36 48 50 53 54
ACES EX

PPOV75_S0

67 31 30 28 7 6

proksie s -V

DDRVTT PPOV75_S0 DDRVTT

50_51_52 54 53 62 63_68 69 72

807°17°%6°40°30°51 %33 54°35 36

T A

EE R R R R

73 80 83 84 85 87 B9 99

£5 51 82 83 53 o7 63 a8 69 72

37 33 35 34 37 83 33 48 §7 78

877°17°06°10°50"81 "33 84" 25 "36
1 52 54 53 62 63 68 69 72

807°17°%6°40°80°51 %33 84°35 36

817287 30%31°27%45" 4248 47" a8

7580 83 31 80 87 85 &5

50_51 52 5458 62 63 68 69 72

MAKE_BASE=TI
PPOV75_S0_DDRVTT

EWRE T
o e

67 32 67

PP1VBRIV55 SOGPU | SNS-R

86 50 7 6

= . TEES 65"V o
A R
— PP1V8_CGPUI EPX 67 72 81

PP1VBR1V55_ SO0GPU | SNS 678 5056 75 76

67 28 30 31 67

PP1V05_S0GPU

PPOV75_S0_DDRVTT

8,786 817976 74 7 6
28'30 31

5725303157

PPOV75_S0_DDRVTT

67 28 30 31 67

67 72 87

9,20 2123 24 25 26
i

1
ag
83
87
18 19 20 21

E-Téue
PP1V2 S0

67 72 87

PP1VO5_S5

i
4% 50 51 52 54 58 62
2 73 80 83 84 85 87 §9

DEWEORY CorUNONAOE  ~Nou

308

AGEST 05V
MAKE_BASE=TRUE
PP1VO5_S5

PPVCORE _GPU

67 17 7182 75 49 7 6

5773
VRRE BAsE=FRue
PPIVBRIV55 SOGPU I SNS ¢ 0 50 75 7o
PP1VBRIV55_SOGPU I SNS ¢y oo 55 15 1o
PP1VBRIV55_SOGPU I SNS (/"¢ 056 75 7o
PP1VBRIV55_SOGPU_LSNS ¢y oo 55 15 1o
PP1VBRIV5E5 SOGPU | SNS R ¢ ; s0 s
VRRE BAsE=Fhue
— PPIVBRIV55_SOGPU I SNS R 67 50 s

67 74 76 79 81 8

PP1VO5_S0GPU

NARE BASE= TRUE
PP1VO5_S0GPU
PP1VO5_S0GPU

67 74 76 79 81 8

67 74 76 79 81

PP1VO5_S0GPU

67 74 76 79 81 8

PP1VO5_S0GPU
PP1V05_S0GPU
PP1V05_S0GPU

67 74 76 79 81 8

67 74 76 79 81 8

67 74 76 79 81 8

PP1V05_S0GPU
PP1V05_S0GPU

67 74 76 79 81 8

67 74 76 79 81 8

PP1V05_S0GPU

67 74 76 79 81 8

6749 75 82

PPVCORE _GPU

6717 71

PP1VO5_S0

3

50_51_52 54 58 62 63 68 69 72
§ 7,47 18 10 20 21 23 24 25 26
27'28"30 33 37 40 42 48 4
73 8 83 Ba 85 87 88 99

50_51_52 54 58 62 63 68 69 _72

4808381858985 837 00
§ 17,18 19 20 21 23 24 5§ 58
RIS B R e TE
G o

8975 85 33 83 8 87 88 88

8717 18,19 20 21 73 24 75 76

HE I ey T W

s B ey

3838387 88 88

1 52 54 58 62 63 68 69 72
At ORI O T ST

%&%&i?&g

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

BB8181818(8(818(2[81818/8182/8183

PP1V05

ENET Rail s

PP3V3 ENET

VA SR e

PP3V3_ENET

PP1V2 ENET

LR e
CEERE Rk B
iy s 19 20 21 23 20 3 38
730 34 37 40°42° 46" 47 48" 50
W el
AnAHEHEY
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U RBRENEEE
iHuBELRY
111111
58 55 §:8 § popn
R SR LR
R L
B T
i3p09.79.23.73.20, 55 58
730734 37 407427467 47" 48°50
STt
AnAHEEHEd
PR
U RBRENEEE
iHunELEY
111111
BhEnLunn
8077 08 5 5 s
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B
i3p 0979237320, 58
730734737 407427467 47" 48°50
TIr it
g1t
A AN
it

1 &

S8 0
BREEREES pP3vs ENET
Prilh o 2 L S
PR S O
aaErdddady
HEd

o 5Ea052,03,60,69,7
e e Ty D
LR L O O
R
e
R L AL
LTS o eneT
g8y
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VAR SE 2K £

PP1V2_ENET

PP1V2_ENET

67,10 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

o 0 70 Chi pset
15723%%22%“225237 PPVCCRE S0_CPU

NARE BASE= THUE
PPVCORE_GPU

67 49 75 82

" VCor e"

Rai |l s
PPVCORE SO_CPU

6 710 12 13 15 17 18 20 -
24'25 26 40 70 73 86

67,10 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

67,10 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6 7,10 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6949 24 13 7 6 F’F’VCCRE SO_GFX

6 7 12 15 49
88

N%:%‘g\}: 5 MM

PPVCORE_S0_CPU

6 7 12 15 49
88

PPVCORE SO _GFX 6713 24 49

6 710 12 13 15 17 18 20 —
24'25 26 40 70 73 86

67,10 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6 7,10 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6 710 12 13_15_17 18 20 21 23
24 25 26740 70 73 86

fa'26%1" 15’12’ ' L PPVCORE SO
33630 70 73 66

7
1010 12 13 15 17 18 20 21 23

824 25 26 40 70 73 86

CPU_VCAPO

et
PPVCORE SO_GFEX 6.7 13 24 49

= 89

PPVCORE SO CPU VCAPO

%A@I EEV s

712 16

H 26 40 E_BASE=TRUE
f213 15 17 18 20 21 23 38 38
o1 ., , PPVOORE SO_CPU VCAP1 — PPVCORE SO_CPU VCAP1 712 16
Gl Bdg=smmm — = E
1220 70 73 86 5
i3 17 18 20 21 23 59 23 AGE=T. 25V
671012 13 15 17.18 20 21 23 MARE_BASE=TRUE
84723%28%46%76%73"eb
24 13 7 _PPVCORE SO__CPU VCAP2 — PPVCORE SO0_CPU VCAP2 713 24
6.7 10 12 13 15 17 18 70 21 23 = .

34'25 2840 70 73 86

6727 3773

SYNC MASTER=VASTER

VAR SE 2

SYNC DATE=VASTEH

TTILE
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Al i ases

67377172

Cfs Appl e I nc.
®

1D =i AN

NUM>

<E4 LABEL >

67377172

NOTI CE OF PROPRI ETARY PROPERTY:
THE LINECRIATI.ON CONTANED LEREIN 1S THE
HE POBEASR AGRERS T8 THE FoLL

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

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

OF Al CO\IPUT I NC.
OW NG

8

2

WWW . AliSaler.

om




94 17

. _NC PCl E_CLK106M EXCARD-PNC PCI E CL KIOOM EXCARD P s 17 0
“WRKE BASESTRUE - NO_TESTETRUE— — —

78

77 76 75 56 50 7 6

zTo984 !hermal Modul e Hol es Fan Hol es
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH ZT0981 ZT0930 CPU signal s
@ L STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH
ZT0987 @ s 2 _CPU VI D<O. . 6> — CPU MVP_ VI D<0..6> wie TP CPU VIT SELECT  — TP CPU VIT SELECT o120
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH ZT0985 ZT0988 MG:X v D<R(L)‘: o= = e W VI DO 6= ~VARE_BASE=TRUE =
@ 1 STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH ' NRRE BASES = =
10680 . @ 41@ woe W:—r%[\'g — MEWTT_EN oo
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH ZT0986 ZT0989 _
@ . STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH GPU signal s
. @ 41@ wos PEG DPR P<15..0> _ =PEG D2R P<0..15>
ZT0991 o PEG DPR N<15..0> — =PEG D2R N<0..15> ,
< STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH w0 PEG R2D CP<15..0> — =PEG R2D G P<0..15>
| L o u_l;E%‘;%E C N1, .0> _— =PEG R2D C N<0..15> s
Frame Hol es €L -
2] 09%5 = ** PEG LANES REVERSED. ARD STRAP REQ D. **
O G\D = GMUX ALI ASES
R0902
ZT QQ 4510 Left Speaker Hol es e s PMALL . PM ALL . e . CPU CEG<3> 3. 0K, suwes TR LVDS IGB OKP  — TP LVDS IGB QLKP oo
D — — - 5%
o+ o = ZT0934 1/ 8w R TP LVDS IGB CLKN . TP LVDS I G B CLKN N
ZTQ950 STDOFF- 4. 0003, OH TH oo hR VDS MUX SEL EG  — TP LVDS MIX SEL EG.w o oF see ~BASES o0 1093
N\ D @1 o0 EG RESET L — EGRESET L .4 < woo JPLVDS |G BKL_PWM_— TP_LVDS | G BKL_PVW
= _BASE= —BASE= =
SL- 3. lXZZ_.rgO}gGGCIOR- NSP ZT0935 67 18 8 LVD? | G= BKL_ON — LVDS | G BKL_ON s 15 o7 - NC G?gu: o7 Tg#TTRLE — NC GPU XTALOUT .
19390 STDOFF- 4. OODtl%. OH TH w10 LVDS | G PANEL PUR — LVDS |G PANEL_PWR s 10 o o NELVDE T o R 35— NC LVDS |G A _DATAP<3> s u
O GND = q w0 oo LCD BKLT_EN — LCDBKLT EN oo NG LVDS | G A DATANE3> _ NC LVDS | G A _DATAN<3>
ZT0R20 o wu PP LG M P<3..0> — DPIGEB M P<3.0>. ¥ ~WRKE_BASESTRUE. NO_TEST=TRUE — oo
O GND = o300 DP_| M. N<3..0> — DPIGB M _N<3..0> . s s L |G B DATAP<3> — L |G B DATAP<3> ;50
1 wroPEX OLKREQ L — PEX OLKREQL .uw DPIGAUXCHP — DPI1GAUX CHP BZ,HNCLVDSIGB%;'TAI;E:?’; — NC LVDS | G B DATANS3> 440
= VAKE_BASE=T = WARE BASESTRUE "NO TEST=TRE  —  — — — —
4 . 4 o woPEGCOKREQL — PEGOKREQL .uw e e A CH N — DPIGAUX CH N
Keyboar | PD nn Pr ot ect VAKE_BASE=TRUE -
’ S PMENTEN . o fRlGDER O o DPlGEOCOK ... ' —MEGBMEOS = cumamos
Tall EM . 4. 0001 BN 6%0. 35 . wwwo RP LG DDCDATA  — DPIGDOCDATA  iuwe " —WREGRSETRE oo b USBHB2 O
a pogo pins 1 DP | G HPD DP_L G HPD B RD P B RD_P
we s DR LG HED — srne e LSB SDCA = USB_SDCA
SHO0902 ZT0953 wwos EWFLUG DET L = FWPLUG DET L 0 20 a0 030 208 B S0CARD N = B RD_N 5 5 5 0
2. ODI A- TALL- EM - M.B- MB7- VB8 SHO900 4.00D1. 85H ML. 6X0. 35 FV643 WAKE L FW643 VAKE L
C 1 2. 0Dl A- TALL- EM - M.B- MB7- VB8 @17 0% —WRRE_BASESTRUE = oo 54 53 50 48 36 35 34 33 93,31 20,17 1 o PPBV3_S3
SM
J . o TR SMC EXCARD PVR EN — TP SMC EXCARD PVR EN .. R0903!| |'R0904
SHO903 (:) wo NC SATA EXTA DPR N — NG SATA EXTA D2R N 10K 10K
2. 0D A- TALL- EM - M_B- MB7- MB8 £ TVARE_BASE=T TEST=TRUE— 1/ 16W 1/16W
SM SH0916 = o _NC SATA EXTA D2R P NC SATA EXTA D2R P VFabh, [ ], 462"
1 2. 0Dl A- TALL- EM - M_B- MB7- MB8 “NRARE_BASE=T NO_TEST=TRUE— USB EXTC N
q SM ,H,NCSATAEXTAR2DCN— NC SATA EXTA RRD C N, .,
1 ~MARE_BASE=T TEST=TRUE— USB _EXTC P 35 93
SH0904 '4(:) o NG SATA EXT EXTA F R?ED.E:.K'?L— NC SATA EXTA RRD C P, .,
2. 0Dl A- TALL- Eé\n/'/. - MLB- MB7- MR8 o NC PCIE_ EXCARD 2R N — NC PCIE EXCARD D2R N .
@17. s NC PCIE_EXCARD D2R P__ NG PCIE_EXCARD 2R P,
s NC PCIE_EXCARD R2D C N. NC PCI E EXCARD R2D C N o+
TMARE_BASESTRUE NO_TESI=TROE— .
L s _NC PCIE EXCARD R2D C B~ NC PCIE_EXCARD R2D C P s v RO900
= “MARE BASESTRUE NO TEST=TRE— _— — .
ot s NC PCI E_CLK100M EXCARD-NNC PCl E_CLK100M EXCARD N & 17 o 10",
“MARE_BASESTRUE NO TEST=TREE— —  — —

8 32 77

GPU_FB_A VREF_DI V
VAKE_BASE=TRUE

Short (1O Row) EM pogo pins =GU B AVREE DIV s m
SH0911 wos TP 1SSP_SCLK P1_1 — TP ISSP K P11
BASE= = FB B VREF DIV
SH0910 1. 4D A- SHORT- EM - M_B- MD7- MBS oo TP ISSP SDATA P1 O — TP_|SSP_SDATA P1 0 cas e o
1. 4Dl A- SHORT- EM - M.B- MD7- MD8 . ke - 16w GPU FB B VREF DIV s 7
SM —( :} GN\D — 402 -
<:>71 , GND =
1. 4Dl A SI—lCR§I'|_KF)EI\9/|13l\/LB MB7- VD8 D = l
SH0912 ' - Tam g . G\D = L
1. 4Dl A- SHORT- EM - MLB- MB7- VB8 . C =
SM L GN\D —
(:) 1 | =
1. 4Dl A SI—lCR§I'|_KF)EI\9/|17I\/LB MB7- VD8
SHO901 ' - Tam g .
1. 4Dl A- SHORT- EM - M.B- M 7- M08 .
o— ©
i Di gital G ound
SH0914 =
1. 4Dl A- SHORT- EM - M.B- MD7- M8 GND
BY R 95" m
@ 1 GND _CHASSI S_AUDI O JACK ., = VoTAGEoY
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oM T
U1000
ARRANDAL E
BGA
(SYM 1 OF 11)
91 18 DM _S2N _N<0> F7 4 bm _Rxo* PEG | cowvpl | B12 ¢ CPU_PEG COWP
o110 rmy— DM S2N N<1> - J8] om _Rrxa PEG | covpg A3
o1 18 2N_N<2> K8 1 pm _Rxa* PEG_RoowPg_D12
D o1 10 T DM _S2N _N<3> > JAC DM _RX3* PEG R8I As| B11 22 CPU PEG RBI AS
o1 1 DM _S2N _P<0> Fo
T T 1 Eps oS0 o ZPEG PR NO: . R1012'| |'R1010
ot 1 DM _S2N_P<2> K9 | pm  Rx2 PEG_RX1* =PEG D2R N<1> . 750 49.9
. DM _S2N P<3> 2 o~ PEG Rxz+ |54 =PEG D2R N<2> . wawS S Hhew
on 10 M)—A Ol TS57 o= DM _RX3 PEG RX3* P34 =PEG D2R N<3> . Ve [, NEet
HL7 . PEG Rx4* ;328 =PEG D2R N<4> .
s Y sl e rec oo 8 S PEG CPRN<E> .
o1 18 @W o PEG RX6* jsH24 =PEG D2R N<6> s L
o1 18 DM oS Nege F10 . PEG RX7T* )20 o =PEG D2R N<7> s
oL QU= eSS NSO ge—————( DM _TX3 PEG Rx8* j526 —PEG_D2R_N<8> .
o 19 DM _N2S_P<0> Gl7 | pm _Tx0 PEG_Rx9* |5P26 =PEG D2R N<9> s Enbedded Di spl ayPort
o1 18 DM _N2S P<1> MS | pm _Tx1 PEG_Rx10* [,B23 =PEG D2R_N<10> s (eDP) pins
o118 DM _N2S_P<2> GL3 | pm _Tx2 PEG RX11* D22 =PEG D2R N<11> B (Aubur ndal e only):
oo OM _N2S P<3> o 11 ipvw T3 PEG _RX12* |20 =PEG D2R N<12> s
PEG_Rx13* [,P19 =PEG D2R N<13> s eDP_AUX#
PEG_RX14* [yAL7 =PEG D2R N<14> .
PEG_RX15* 0514 - =PEG D2R N<15> am e
L2 "
: : Eg $$ﬁ $1z N7 Eg ’Iﬁ* PEG_RX0 jgg PEG D2R P<15> I
o1 18 FDI _DATA N<2> M o T PEG_RX1 = PEG D2R P<14> R
o o) EDI _DATA N<3> e P ro PEG_R2 EEG 2R P> s
. EDI _DATA N<4> NIO | roy  Txar PEG Rx3| M4 PEG D2R P<12> o 700
o UL e rd o e Pee x| 928 & PEG D2R P<1l> e S
o FI_DAlA b g -re . PEG._Rxs| 325 PEG D2R_P<10> -
- FDl _DATA N<7> V8 - o PEG_Rx6| K24 PEG D2R P<9> o700
oL 18 Q= LS ge———— FDI_TXT" 2 PEG Rx7|_B28 PEG D2R P<8> ore o
o1 18 FDI _DATA P<0> Kl | Fpi_Txo0 o PEG_Rxs| 27 PEG D2R P<7> o740 .
C o1 18 FDI _DATA P<1> N5 | epr Txa m PEG Rxo|_B25 PEG D2R P<6> o e o NOTE: HPD nust be i nverted
o s FDI_DATA P<2> N2 | £y 1 g PEG Rxto| A24 PEG D2R_P<5> wrem and | evel -shifted for
o s FDl_DATA P<3> R | rpy C1xa 9 PEG_RX11| B2L PEG D2R P<4> . Auburndal e (1.05V).
o1 19 FDl _DATA_P<4> N | Epr _Txa 5 PEG Rx12| B19 PEG D2R P<3> 5740 eDP_HPD#
o 18 EDI _DATA P<5> R | ko _Txs < PEG Rx13| B18 PEG D2R P<2> o0 o1 eDP AUX
oo FDL_DATA P<6> o Y Iro_1x6 E4 8 PEG _Rx14| B16 PEG D2R P<1> oo -
o w0 o FDl_DATA P<7> o, WO e 17 % I PEG Rx15| D15 o, PEG D2R P<0>  ~mqemna
01 18 FDI _FSYNC<0> ACT | FDI_FSYNCD ﬁ g PEG TX0* |30 =PEG R2D C N<O> N
ool _FSYNC<1> g  AD |kp_Fsvncl ' PEG TX1* k;g =PEG R2D C N<1> .
PEG_TX2* =PEG R2D C N<2> N
o1 10 [rEy—FDL | NT - 755 | FDIi_INT @ PEG Tx3+ |0 =PEG R2D C N<3> .
o1 18 FDI _L SYNC<0> AAL | FDI_LSYNCD [ PEG_Tx4* |;A38 =PEG R2D C N<4> .
0wy FDL_LSYNC<I> g  AB2 Irp (synct o} PEG TX5* [,C32 =PEG R2D C N<5> .
5 PEG TX6* 3833 =PE D N<6> s
a PEG TX7*|3B35 =PEG R2D C N<7> N
PEG Tx8*[n-30 g =PEG R2D C N<8> o,
PEG_TX9* |31 =PEG R2D C N<9> .
PEG TX10* |,B32 =PEG R2D C N<10> .
PEG TX11* |y-28 =PEG R2D C N<11> .
PEG TX12* |;\26 =PEG R2D C N<12> . eDP_TX#<3>
PEG Tx13* V24 =PEG R2D C N<13> s eDP_TX#<2>
PEG Tx14* [\&21 =PEG R2D C N<14> . eDP_TX#<1>
PEG TX15* 5320 g =PEG R2D C N<15> rrmy o eDP_TX#<0>
PEG_Txo| L40 PEG R2D C P<15> 874 01
PEG Tx1| N38 PEG R2D C P<14> 50 o1
B PEG Tx2| N32 PE D P<13> o 74 01
PEG Txa| B39 PEG R2D C P<12> 87401
PEG Txa| B37 PEG R2D C P<11> 87401
PEG Txs| H32 PEG R2D C P<10> 874 01
PEG Txe| A34 PEG R2D C P<9> 87401
PEG Tx7| D36 PEG R2D C P<8> 87401
PEG Txs| J30 PEG R2D C P<7> 874 01
PEG _Txo| B30 PEG R2D C P<6> 6700
PEG_Tx10| P33 PE! D C P<5> o 74 01
PEG Tx11| 28 PEG R2D C P<4> 874 01
PEG Tx12| M5 PEG R2D_C P<3> 570 01 eDP_TX<3>
PEG Tx13| N24 PE D C P<2> o 74 01 eDP_TX<2>
PEG Tx14| F21 PEG R2D C P<i1> 574 01 eDP_TX<1>
PEG Tx15| 120 g PEG R2D C P<0> oo eDP_TX<0>

ClELe e elele efele elele e efe e e

oM T
u1000
ARRANDAL E
BGA
(SYM 5 OF 11)
RsvD32| V66 NC TP_CPU RSVD<32> ,
revos3| V64 g NC TP _CPU RSVD<33>,
RsvD34| ACE9 NC TP_CPU RSVD<34> ,
RsvDas| AC71 NC TP_CPU_RSVD<35> ,
RSVD36| AATL NC TP_CPU RSVD<36> ,
RovDs7[ A9 g NC TP_CPU RSVD<37>,
RsvDas|_R66 NC TP_CPU RSVD<38> ,
revosg| R84 g NC TP_CPU RSVD<39>,
RSVD_NCTF3| BTS TP VD<40>
CPU_CFG<0> A4 | ko (| PU) RSVD_NCTF4| _BRS NC TP_CPU RSVD<41> ,
AVR. e
gﬂ gg;: AKL gg E: 53 RSVD_NCTF2| BV6 NC TP_CPU RSVD<42> ,
CPU CFG<3> AC | ke (1 PU) rRsVD NCTF1[ BV g NC TP CPU RSVD<43>
CPU_CFG<4> A4 L cran (1 PU) RevD4s| AV69 TP_CPU RSVD<45>
CPU_CFG<5> A2 | cres (| PU) RovD46| AK71 TP_CPU RSVD<46>
CPU_CFG<6> AT2 | cres (| PU) RevD47| AN69 TP_CPU RSVD<47>
CPU_CFG<7> AGT | crar (| PU) RsvD4s| AP66 TP_CPU RSVD<48>
CPU CFG<8> AF4 | ke (| PU) RovDao| AHE6 TP_CPU RSVD<49>
CPU_CFG<9> AR |k (| PU) RevDso| AKE6 TP_CPU RSVD<50>
CPU_CFG<10> AHL | craro (| PU) RSVD51| AR71 TP_CPU RSVD<51>
CPU CFG<11> AR | crara (| PU) RsvDs2| AVB6 TP_CPU RSVD<52>
CPU _CFG<12> AX | crarz (| PU) RsvD53| AKE9 TP_CPU RSVD<53>
CPU_CFG<13> AE2 | craLs (| PU) RevVDs4| AUTL TP_CPU RSVD<54>
CPU _CFG<14> ADL | craia (1 PU) RsvDs5| AT70 TP_CPU RSVD<55>
CPU _CFG<15> AF8 | crats (| PU) RsvD56| ARE9 TP_CPU RSVD<56>
CPU CFG<16> AF6 | crats (I PU) @ RevD57| AUBS TP_CPU RSVD<57> ,
CPU_CFG<17> AST L crai7 (1PU)  E RsvD58|_AT67 TP_CPU RSVD<58> ,
TP_CPU_RSVD TPO "L | RsvD_TPO @ RSVD_TP2| AP2 TP_CPU RSVD<2>
TP_CPU RSVD<15> T4 | rsv1s RsvD_TP1| AN? TP_CPU RSVD<1>
6 el TV LIRLDm gy
« IP_CPU RSVD<16> 5 T2 |Rsvpie RsvD62| AV4 THERMD P 51 90
A2
s TP _CPU RSVD<17> Ul | rsvp17 RSVD63 & CPU THERMD N o 5t o0
s _TP_CPU RSVD<18> V2 | RsvD18 RsvDe4| BES9 TP_CPU RSVD<64>
« TP_CPU RSVD<19> AVT1 | csvbre Rsvpes| BETL TP_CPU RSVD<65> ,
« TP_CPU RSVD<20> o, AWO |psyppo oc TEST Bvri| BV7L CPU_TEST BV71_BV69
AY69 DC_TEST_Bveg| BY69
| TE e evDeats 5569 | novpes DC_TEST_Bves| BY68 TP_CPU TEST BV68
S — e R bC_TEST_Bvs| BY TP_CPU TEST_BV5
« IP_CPU RSVD<23> D8 | RsvD23 DC_TEST_Bva| BV3 CPU_TEST_BV3_BT3
« TP_CPU RSVD<24> B7 | RsvD24 pc_TesT_vi| BV CPU TEST_BV1_BT1
. TP _CPU RSVD<26> AL0 | psvprs DC_TEST_BT71 21;; CPU TEST _BT71_BT69
s TP_CPU RSVD<27> ‘. B9 | rsvoe7 DC_TEST_BT6O =
DC_TEST_BT:
s NC TP_CPU RSVD NCTE<7> S5 | RSVD_NCTF7 pc_TesT_pri| BTL
NC TP_CPU RSVD NCTF<8> A6 | RSVD_NCTF8 pc_TEST_BR71| BR71 TP_CPU TEST_BR71
s NC_TP_CPU RSVD NCTF<6> E3 | rsvD NCTFG pc_TesT BR1| BRL TP_CPU TEST BR1
NC TP_CPU RSVD NCTF<5> F1 ~ pc TesT _E7i| E71 TP_CPU TEST E71
° RSVD_NCTFS oG TEST_E1| EL TP_CPU TEST E1
pc_TeEST_cr1| €71 CPU TEST C71_A71
DC_TEST_cso| €89 CPU TEST_C69_A69
pc TeEST c3| S TP_CPU TEST_C3
DC_TEST_A71| A71
DC_TEST_A69| A69
DC_TEST_Aes| A68 TP_CPU TEST_A68
DC_TEST_As| A5 TP_CPU TEST_AS
CFQ: PCle Configuration Select 1 = Single PEG 0 = Bifurcation Enabl ed
CFG3: PCle Lane Reversal 1 = Normal Operation O = Lanes Reversed
CFG4: Display Port Presence 1 = eDP Di sabl ed 0 = Enbedded Di splay Port

WF: RSVD nets with arrows have of f page nmarks on CRB schenati c.
WF: RSVD nets with red wires have 0O-ohmresistors to G\D in CRB schemati c.

SYNC MASTER=K1/7 REF

Enabl ed

SYNC DATE=06/15/ 2009
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21 20 1037 15 13 12 10 7 5. _PP1VO5_S0
A0 2%
NO STUFF oM T
D 'R1100 R1101* R1102* |*R1103 R1150* [*R1151
49.° 68 68 K U1000 10K 10K
1/ 16W 1713w 1713w AT ARRANDALE 1713w AT
62t Va5, Vo5, [ ], 46" BGA Vaos, [ ], 46"
: . CPU COVP3 AD71 | conps (srm2 o 1) BoLK| AT ESB_CLK133M CPU P o
o« CPU_COVP2 AC70 | covp BCLK* [AK8 - FSB CLK133M CPU N am
AD69 -
= gg COVPL Aeo | Ot 2 BoLk_1 TR| K71 - FSB CLK133M | TP_P oD ==
= 20 CovPo > BOLK_I TP+ 5370 - FSB_CLK133M | TP_N o = o
@ -
R1110! R1112 W1 PEG CLK| 21 - PCl E_CLK100M CPU P 17 o
20 9.9 TP_CPU_SKTOXC L - s g PEG CLK* |21 - PCI E_CLK100M CPU_N @mﬂ o
oW PYELYY 3 DPLL_REF_sscLk| Y2 - GEX_CLK120M DPLLSS P s o
202, 265, .. CPU CATERR L N61 | caTERR: DPLL_REF. SSCLK* ™ - GEX_CLK120M DPLLSS N s os
12R(;]_111 14R§;L]§13 0 20T CPU PECI P NL9 | pegy . SM_DRANRST* B3I 12 - CPU MEM RESET L o s
. i T BV33 o1 M
'%’z:lﬁ‘év ’%’z:lﬁ‘év CPU_PROCHOT_L N67 3 E% zm:wmp? BP39 o gg gM m
2402 5402 91 68 46 ). Py PROCHOT* s M| | BV40 .| CPU SM RCOVP2
- PM EXT TS0 AV66 - PM EXT_TS L<0> o0
1 o1 a0 20 qo—PM THRMIRI P_ L - THERMTRI P* PM_EXT To1+ LAVE4 - PM EXT TS L<1> @As - Rlllesgl Rlll%%l
1% 1%
| U7 XDP_PRDY_L e Lt
0 PRDY : 25 91 M- LF M- LF
o 25 o—FSB CPURST L - N704 ReSET_oBS* (1PU) preg RO69 - XDP_PREO L @25 o 202, 202,
M7 (1PU)  Tcx| T67 - XDP_TCK ames o
C PP1V05_S0 e PMLSYNG - PMLSYNG (1P Tve[ %5 - XDP_TNG O - '‘R1161
21 20548,37,85,3%,82,4%,] 8 (1 PU) TrsT* P69 Dl XDP_TRST_L ame e
AM_| \ocPwRGOoD. 1 b [T
1R1120 aPDy . (IPU)  TO|T89 - JTAG CPU TDI am: 2402
1K 2|¢ oo 171 - JTAG GMCH TDO oD
Y67 g
Tasw 01 25 20 [T CPU_PV\RGD - VCCPVRGOCD_0 g 2 (1PU T P71 - JTAG GMCH_TDI 25
,402 (1PD) z|¢ TDo M_T70 - JTAG CPU TDO @@ 2 =
AV = - g
o 51 10 (TS PM_MEM PVRGD - S R % - e . XDP_DBRESET L o =
3 (1PU) BPnvo+ 769 - XDP_BPM L<0> 25 91
H15 - (o513
s 70 (TR CPUVTTS0_PGOOD - VTTPWRGOOD (1PU) BPw J67 e XDP BPM L<1> o =
(1PD (1PY) Brver 362 - XDP_BPM L<2> oD = =
o 2o XDP_CPUPVRGD - Y70 | TApPWRGOOD (1PU) Brwver [5KE5 - XDP_BPM L<3> o - o
R1125 (1 PU) BPwa+ K62 - XDP_BPM L<4> o ==
1. 5K - (1 PU) Bpve+ 164 - XDP_BPM L<5> oo 25 o |
27 PLT _RST BUF_L 1 N 2 PLT RESET LS1V1 L »—p——— RSTIN (1PU) BPver K69 e XDP BPM L<6> oo s o
1716w 1 PU) BPwWr+ VB9 - XDP_BPM L<7> 25 01
WerOF R117zsgl (1PY) - D>
11860 R1170*
MF-LF 51
402 1180
MF-LF
J 402,
A SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
e
CPU d ock/ M sc/ JTAG
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oM T

02 QQEM“—ATS
92 29@&_&“&
02 ng
02 zg@Mﬁ—BBg
woE MEM A DO<a> o AT
02 zg@Mﬁ—A\/ﬁ
02 zg@Mﬁ—B%
02 zg@Mﬁ—BEﬂ
02 ng
02 ng
52 208 NEM DQ<10> —> BKS
52 208 NEM DO<11> gy BH13
wnemy MEM A DO<12> o8 B9 |
92 zg@Mﬁ—BFG
52 2048 NMEM DO<14> gy BK7
v oy MEM A DOS1S> o0 86|
52 208 NEM DQ<16> —> BN11
52 29 (B NMEM DOR17> gy BN9
52 20F NEM DQ<18> —> BGL7
52 208 NMEM DQ<19> —> BK15
92 ZQEM“—BKQ
92 ng
52 208 NEM DQ<22> gy BHL7
92 zg@Mﬁﬂ
M

o gy MEM A DOS58> o g  BB64
o gy MEM A DOS50> o 0 BB66 |
o2 gy MEM A DO<60> oy  BI6C
02 ng
92 zg@Mﬁﬂ
02 ng
28 @M‘—m
25 M} NMEM BA<1> o BH38
25 O} VEM BA<2> ¢ BF21

BEE

\g \g \g \g \g \g \g \g \g \g \g
888434888888

ggpey
835855

g
g

XY
B

R R R R R

\g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g

u1000
ARRANDAL E
BGA

(SYM 3 OF 11)

DDR SYSTEM MEMORY A

0 > M A CLK P<0> oo = o
D—‘_NL_L_JL@

F——ep— = A N TOOT) 28 92

MEM A CLK P<1>

> M A CLK N<1> oo 2 °

| =r2? g NMEM A CKE<1> yyzes:
ol gy NMEMA Co L<1> oy

F———p— = A S [OOTy 28 92

=" MM A DVE/Z ey e
Sk o= VEM A DQS N<O> CBD 28 20 %2
OBN13 NVEM A _DOS N<2> D » »

)
<

Dﬂ“—MEE 02
. VE DQS_N<7> D> » 2

—“—ME 28 29 92
(895 g NEM A DOS P<1> (oo
—“—M®m 92
3—“—M® 29 92
[BRas g NEM A DOS P<d> o
—“—M®m 92
—“—M@EQ 92
B DQS_P<7> D » »

8136 o MEMA A<O> e

BERRRRER
<< =

B3

SREEERERERRE RREEERE
> xr e >>>>>EE> >

Y=V N\ SO~ (7P, 28 92
F———p— =V A2 D— (oo 28 92

oM T

0>

)
<
Ji

3

@

E4
AYL

3

3

o2}

F2

foal e
RIS

BRRRERE
<
T{{{{jiii

SREREELEEER
@
o

B

2B DQ<10> o=t BR6

11>
12> BJ4

&> NVEM DQ< =

G MEM B DOS12> o g 802
208D NVEM DQ<13> =0 BK2
o MEM B DO<14> o8 B0 |

@
8

14> BU9

weoy MEM B DO<19> O BVIS
VE DQ<20> BV12

27> BT22

1> BT20

gy NVEM B_DO<58> o g BG71
oy NVEM B_DQ<59> o g BC67
20 |VEM ! )560> BK70
wcEyMEM B DO<61> o g BK67
2D NVEM DQ<62> =0 BD71
0@y VEM B_DQ<63> gy BD69
50 <o} NVEM BA<0> o BV43
%0 T} NVEM BA<1> o Bv41
a0 (T} VEM BA<2> ¢ BvV24
0 @om—MVEM B CAS L - BU46
50 (OO} NMEM RAS L . BT40
NVEM WE L BT41
» @} e

SB_DQLO
SB_DQL1
SB_DQ12
SB_DQL3
SB_DQL4
SB_DQL5
SB_DQL6
SB_DQL7
SB_DQL8
SB_DQL9
SB_DQR0
SB_DQ1
SB_DQ@2
SB D@3
SB_DQ4
SB D@5
SB_DQ®6
SB_DQR7
SB_DQ@8
SB_DQ@9
SB_DQBO
SB_DQB1
SB_D@B2
SB_DQB3
SB_DQB4
SB_DQB5
SB_DQB6
SB_DQB7
SB_DQB8
SB_DQB9
SB_DQ40
SB_DQ41
SB_DQ42
SB_DQ43
SB_DQ4#4
SB_DQ45
SB_DQ46
SB_DQ47
SB_DQ48
SB_DQ49
SB_DQE0
SB D51
SB_DGB2
SB_DGB3
SB_DQB4
SB_DGB5
SB_DCE6
SB_DQB7
SB_DGE8
SB_DQB9
SB_DQ60
SB_DQ61
SB_DQ62
SB_DQ63

SB_BS0O
SB_BS1
SB_BS2

SB_CAS*
SB_RAS*
SB_WE*

Uu1000
ARRANDAL E
BGA

(SYM 4 OF 11)

DDR SYSTEM MEMORY B

BU33 . VEM B_CLK P<0> oo o
pBv34 - VEM B CLK N<O> im0 5

BT26 . MEM B_CKE<0> oo
BV38 MEM B_CLK P<1> a0 52
BU39 MVEM B_CLK N<1> oD *
BT24 > MEM B CKE<1> oD 0 52
BP46 M B L<0> 20 62
BT43 > MEM B_CS L<1> D o o2
BV45 M B T<0> 30 92
BUA9 . MEM B_ODT<1> ooy 0 o

VEM B_DiVO> 20 30 62
VEM B_Divkk1> 20 62
BT13 VEM B_DiVk2> 20 62
BP22 MEM B_DMK3> 29 92
Bv47 VEM B_Divkk4> 20 62
BV57 M B DMk5> 29 92
BUGS MEM B_DMVK6> 20 92
BF67 > VEM B_DIVK7> oo =0 o2

o -~ NVEM B_DQOS N<O> CED 2 %0 92
. o= NVEM B_DOS N<1> D 2
BUL2 MEM B_DOS N<2> D > »
:BT19 -—d NVEM B_DQOS N<3> D » %
:BT52 o> NVEM B_DQOS N<4> CED 2 52
BV55 VEM B N<5> 20 92
BU63 > MEM B_DOS N<6> CE 0 =2
b 59 -— VEM B_DQS_N<7> CBD 2 o2

o= VEM B_DQS P<0> D 2 %0 92

1! -—> VEM B_DQS_P<1> D » 2
Bv13 -—d NVEM B_DQOS P<2> CED 2 52
BT17 o> NVEM B_DQOS P<3> CED 2 o2

[ETS0 g NEM B DOS P<d> o
BUS6 . NVEM B_DQS P<5> CED 2 o2
Bv62 o> NVEM B_DQOS P<6> CED 20 o2
BJ69 o=t MEM B_DQS_P<7> D > »
T34 MEM B_A<0> o 0 o
BP30 > MEM B_A<1> [ o 2
BV29 . NMEM B_A<2> oo o
BU30 MVEM B_A<3> @ o o
Bv31 e VEM B A<4> oo < o2
BT33 . NMEM B_A<5> oo o
BT31 - NMEM B_A<6> oD 0 o2
BP26 e VEM B A<7> oo <o o2
Bv27 - NMVEM B_A<8> {ooTS 20 o
BT27 - NMEM B_A<9> oD 0 52
BU42 - MEM B _A<10> oo 0 52
BU26 MEM B_A<11> @ o o
BT29 > VEM B_A<12> [ o 2
BT45 - MEM B _A<13> oo 0 52
BV26 MEM B_A<14> @ o o
BU23 . VEM B _A<15> oo o

SYNC NVASTER=K1/ REF SYNC DATE=06/ 15/ 2009
e
CPU DDR3 I nterfaces

d} Appl e I nc.
®
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16 7 _PPVCORE SO0_CPU VCAPQ

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

16 7 _PPVCORE SO_CPU VCAP1

NOTE: VCAP1 is sourced by CPU
Do not connect to power supply,
but provi de bypass caps on PCB.

PPVCORE SO

CPU

6712 15 49 68

oM T
ARRANDAL E
BGA
(SYM 8 OF 11)
BD55 \VCAPO 1 vee 1 AF57
BD51 |\capo_2 voc_2| AFS5
BD48 |\capo_3 vee 3| AF53
BBS55 |ycapo 4 vee 4| AF51
BB51 |\capo 5 voc 5| AFS0
BB48 |ycapo 6 vee 6| AF48
AY57 |\capo 7 vee 7| AF46
AY53 |\capo 8 voe gl AF44
AY50 |\/capo 9 vee of AF42
AVB7_|\icapo_10 vec 10| AF4L
AVE3 ycapo_11 vec 11| ADS5
AVBO |ycapo_12 vee_12| ADS1
AUSS |ycapo_13 vec_13| A48
AL lycapo_14 vee_ 14| ADA4
AU |\ycapo_15 vee 15| ADAL
ARSS |veapo_16 vee 16 ABSS
ARSL |\caPo_17 voe 17| ABS1
ARAB |\capo_18 voc 18| AB48
ANS7_lvcaPo_19 vee 19| AB44
AN53 AB41
\VCAPO_20 VeC_20
AREO |\icapo_21 POVER Voo 21| AASS
ALS7 |vcapo_22 voc 22| AASL
ALS3 |\capo_23 voc 23| AM8
ALSO lycapo_24 VoG 24| AM4
AKST lveapo_25 vee 25| AML
AKS3 |\capo_26 voc 26| V85
AKS0 |vcapo_27 veg 27| W81
voc 28| W8
vee_29| W4
vee 30| WL
CPU CORE SUPPLY voc 31| W55
vee 32| W1
48
V
BD44 |ycapr 1 C_33| 18
BD41 VCC_34
\VCAPL_2 a1
BOG7 vee_35
\VCAPL_3 R55
BBAA Vee_36
VCAP1_4 R51
BB41 vee 37
VCAP1_5 R48
BB37 vee_38
VCAP1_6 a4
AY46 Vee_39
\VCAPL_7 A1
AY42 VCC_40
\VCAP1_8 P60
AY39 VCC_41
\VCAP1_9 NG5
A6 vee_42
\VCAP1_10 51
A2 Vee_43
\VCAP1_11 Voo 44| A8
AVBY |ycap1_12 =~ A
AAa VeC_45
VCAP1_13 NA2
AUAL VCC_46
\VCAPL_14 NGO
AUB7 vee_47
\VCAP1_15 NB1
ARA4 VCC_48
\VCAP1_16 NAa
AR4A1 VCC_49
\VCAPL_17 veo 50| 155
AR37 |ycaP1_18 — K60
AN46 VCC 51
\VCAP1_19 K51
ANAZ vee_s2
VCAP1_20 VCC 53 K44
AN39 |ycap1_21 Voo 24| 355
AL46 \VcAPL_22 VCC755 60
AL42 |ycap1_23 et
AL39 VCC_56
VCAP1_24 aa
AKA46 \eoll-¥4
\VCAPL_25 Voo s8] 360
AK42 |vcar1_26 voc 0| 555
AK39 .
\VCAPL_27 voe 60| B1
vee e1] 44
vee 62| F55
vee_63| E60
vee_eal BS7
voc_es| B3
vee_66| ES0
voc 67| E46
vee_es| E42
voc_e9| 59
vee_7o| 257
vee 71| PSS
vee 72| D54
voc_ 73| 52
vee_74| D50
vee_ 75| D48
vee_76| 247
voe_ 77| D45
vee 78| P43
vec_79| B60
voc_so| BS6
vee 81| BS3
vee_s2| B49
voc_s3| B46
voc_sal B42
vee 85| AS7
vec_se| A5
voc_g7| A50
vee 88| A7
voc_so| A3

PP1V05_S0

21 20 18_17_15 13 12 10 7 §

86 73'70 40 26 25 24 33
68 49 15 12 7 6

PPVCORE_SO_CPU

R1300*
100

91 68 15 PSI _L

9115 8 VI D<0>
01158 CPU_VI D<1>
01158 CPU_VI D<2>

oM T

A62

o1 15 5 (OO} CPU_VI D<3> e

o1 15 8 CPU_VI D<4>

B63

P
o=

CPU_VI D<5>

01 15 8

D64
D66

o115 5 (T} CPU_VI D<6> -

ANL

o s oM TP_CPU VTT_SELECT -

F66

o1 68 15 (OOT} PM _DPRSLPVR o

VIT_SELECT: 1 = 1.05V, 0 =

'R1305
10

%
thiew
2402

PLACE_NEAR=U1000. N13: 25. 4vMM CPU VCCSENSE P

1.1V

A4l

o1 o0 50 rEy——CPUL MVP_ | MON .

F64

CPU_VCCSENSE_N

F63

CPU_VTTSENSE P

N13

LR 3R & 4

CPU_VTTSENSE N

R12

PLACE_NEAR=U1000. F63: 25. 4MM

R1301*
1%0%
Wt

2

PLACE_NEAR=U1000. R12: 25. 4MM

PP1V8_SO

87 72 71 58 24 23 21 16 7 6

U1000
ARRANDAL E

GA
(SYM 6 OF 11)

PP1V05_S0

PSI *

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

CPU VI DS

VTT_SELECT1

PROC_DPRSLPVR

| SENSE

VCC_SENSE
VSS_SENSE

VTT_SENSE
VSS_SENSE_VTT

SENSE LI NES

1 PP1V5_S3_CPU VCCDDR CLK

M N_LI NE_W DTH=0. 4mm { BB14
M N_NECK_W DTH=0. 2rm BB12

VOLTAGE=1. 5V

VCCPLL1
VCCPLL2
VCCPLL3
VCCPLL4
VCCPLL5

8v
PONER

VDDQ_CK1
VDDQ_CK2

1.1V RAIL PONER

VTTO_1
VTTO_2
VTTO_3
VTTO_4
VTTO_5
VTTO_6
VTTO_7
VTTO_8
VTTO_9

VTTO_10

VTTO_11

VTTO_12

VTTO_13

VTTO_14
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oM T 60 40 24 13 7 5 _PPVCORE S0_GFX
U1000 R1400*
ARRANDAL E 100
BGA 1718
(SYM 7 OF 11) “’{%5
PPVCORE SO0_GFX 2
69 49 2 137 6 )
D ANB2 | yaxar @ﬁ vAxG sense| AF12 o GEX VSENSE P PLACE_NEAR=UL000. AF12: 25. 4MM P—
ANSO | yaxa2 G2 | vesaxg sense[ AF10 5  GFX_VSENSE N oD o
AN28 | yaxGs o= PLACE_NEAR=U1000. AF10: 25. 4VMM
ANZ6 | \/axca R1401*
AN24 | \axcs 109/
ANZ3 | \Axas GRX VIDOLAFTL g GEX VID<O> oo M:l%'\é\?
AN2L | \axGr erx viDl| AT g GEX VIDI> oo 202,
ANLO | yaxcs GFX_ VI D2| AGT0 X_VI D<2> oo
AL32 | yaxae ! GrX ips| AL g GEX VID<3> iy L
AL30 | yaxaLo s Gx VD AL o GEX VI D<4> o -
AL28 | yaxGll @8 GRX VIDS| AMBT g  GEX VID<5> oo
AL26 VAXG12 T GFX_VI DGA’WU—‘M@ 8 91
AL24
AL23 xxgi % GFX_VRENAREO  y  GEX VR EN -
AL21 | yaxGls GFX_DPRSLPVRLALTL g GFX DPRSLPVR ey o0 o R1405!
AL19
e VAXGL6 X | MonLALE? GEXI WP_| MON 69 91 4. 7K
VAXGL7 - I o —— 11 %
AK12 e R
vaais | g ab5
AJ10 | yaxalo 2
e T PP1V5_S3RS0 o7 am stz 2 7 00
VAXG20 BU40
T VDDQL
VAX@1 v BUS5
AF28 | yaxc2 DDQR2.
vopgs| BU28
AF26 | \axco3
AF24 voDQs| ENGE
| VAXG24 Vocs| BV25
VAX@5 v BL30
AF21 | yaxcos DDQ6
AF19 vopgr| BI38
C VAX@7 v Br32
AF17 | yaxces o e
AF15 VDDQY
VAX@29 VDboLo|_BEA3
AF14 | \axcso o ===
AD28 VDDQL1
AD26 VAXG3L vbpQ2| BF1S
o7 A vopQu3|_BD35
VAXG33 BD33
VDDQL4
AD23 | yaxcaa Vobors| BD32
AD22 | vaxcas vobQLe| BP30
ADLY | yaxca6 " 5528
ADL7 = VDDQL7!
VAXG37 2
3 vobQLs| BD26
> | vooais BD?;
BDZ2
» | vobqeo
2 20403715 43,42 0.1 o PPIVOS SO o1 21 vooces| B0zt
N ; vbbop2| BDLO
o1 VITL_2 E vbbqe3| BDL7
VIT1_3 BD15
QR4
V19 | yrr1_a v BB35
UL7 Z VDDQR5
VIT1_5 vDbGpe| BB33
uis VTT1_6 2 0: BB32
U4 v 7 @ VD27
U12 - |a vpDQea| _BB30
2 VT8 vDbopo| BB28
VTT1_9 a VDDQB0, BB26
Eig VTT1_10 Vboog1| 8824
VIT1_11 Vbbos2| BB23
vDoGs3| BB2L
B vbDQga| BBL9
.0 - _PPVCORE SO_CPU_VCAP2 BB17
. AKG2 | ycapz_1 VEDQBS|
NOTE: VCAP2 is sourced by CPU AKB0 | ycap2 2 VDDQB6
Do not connect to power supply, ARSS | voaps 3
but provi de bypass caps on PCB. AT60 | voap2 4
) — PP1V1R1V05_SO0_CPU VTTO_DDR 5
VCAP2_5 AVB2
AF60 | yeaps 6 VTTO_ YT
AF59 VCAP277 VTTO_DDR1
A0 | veaps 8 VTTO_DDR2| A28
ADBY | veaps o VTTO_DDR3| A26
AB6O | voars 10 VTTO_DDR4| A4
AB59 - VTTO_DDRs| AV23
VCAP2_11 AL
RGO VTTO_DDR6
VCAP2_12 ALY
AR59 | voaps 13 VTTO_DDR?
V60 | yeapp_ 14 VITo_DORS Ax7
_ ANLS
V69 | voapz_15 M PP1V05_S0 8,700,124 15 47 30 20 21 3
U0 | veapz_16 VTT1 12| APLS |
B9 | veapz_17 VTT1_13| ADL4
R60 | veap2_18 VTT1_ 14| AD12
R59 | veapz_19 VTT1_15| AB12
VTT1_ 16| AAL2
VvrT1 17| W7
VTT1_ 18| W85
VTT1_19| W4
VTT1_ 20| W2
A vrT1_21| RS
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oM T
U1000
ARRANDAL E
BGA
(SYM 9 OF 11)
BUG2 lyss1 Vss76| AY62
BUS8 lyss2 vss77| AYS9
BUSS lvss3 vss7g| AYSS
BUST lvssa vss7o| AYSL
BU48 |ysss vssgo| AY48
BU4 |vsse vssg1| AY44
BU7 lyss? vssg2| AY4l
BU32 /ss8 Vss8 AY37
BUZ5 |\sso vessa| AY35
BU21 |\ss10 vssss| AY33
BU18 V/Ss11 \V/SS86 AY32
BU14 \VSS12 VSS87 AY30
BU11 Vss13 \VSS88 AY28
BU7 |vssia vssgg| AY26
BP42 V/SS15 VSS90 AY24
BN64 |yss16 vsso1| AY23
BN6 |vss17 vssoz| AY21
BM70 vVsSS18 VSS9 AY19
BVBL lyss19 vssoa| AY17
BW4 Ivss20 vssgs| AYLS
BMB2 |yss21 vssoe| AY14
BMV24 |yssp2 vsso7| AY12
BML7 |vss23 vssog| AY8
BLS7 lyss2a vssog| AY4
BLSS lvss2s vss100| A7
BL48 lyss2e vssio1| A2
BLA0 lyssa7 vss102| A9
BL28 |vss28 vss103| ANES
BL20 lyss29 vss104| A1
BKES lvss3o vss1os| AME
BK6O |vss31 vssio6| AM4
BKSS lvss32 vssio7| AM1
BK34 lvss33 vss1o8| A7
BK1O lyss3a vss109| AVS
B8J64 lvss3s vssi10f AVL
BJ21 lyss36 vss111| AU70
B9 |vss37 vss112| AUE2
BI1 lyss3s vss113| AUS7
BH7O lvss3o vss11a| A3
BHE7 lvssao vss115| AUSO
BES vssa1 vssi16| A6
BHA7 lyssaz vss117| AK2
BF24 |vssas vss11s| AUB9
BH20 |yss44 vss119| AU3S
BHIS |vssas vss120[ AU33
BGS1 |yssae vss121| AU32
BG36 |yssa7 vss122| AU30
BF62 |yssag vss123| AU28
BF30 |yssag vss124| AJ26
BF13 lysss0 vss125| AU24
BF8 lysss1 vssi26| AU23
BE70 |ysss2 vss127| AU2L
BEGS |vsss3 vss12g| AUL9
BE9 lysssa vss129| AULT
BEL |vssss vss13o0| AYLS
BD57 |vssse vss131| AUL4
BDS3 |ysss7 vss132| AU
BD50 |ysssg vss133| AT64
BD46 |yss59 vss134| AT10
BD42 lyss60 vss135| ARE2
BD39 |ysse1 vss136| ARSY
BD14 |ysse2 vss137| ARS3
BB71 |ysse3 vss13g| ARS0
BB62 |ysse4 vss139| AR46
BB57 |vsses vssi4o0| AR42
BBS3 |yss66 vss141| AR39
BBS0 |vss67 vss142| AR3S
BB46 |ysses vss143| AR33
BB42 |yss69 vss144| AR32
BB39 |vss70 vss14s| AR30
BB7 lvss71 vss146| AR28
BBl lyss72 vss147| AR26
BAT0 |vss73 vss14g| AR24
AYTL lvss7a vss149| AR23
AY66 |vss75 vssis0| ARZL

oM T
U1000
ARRANDALE
BGA
(SYM 10 OF 11)

ARLY lyss151 vss226| BN71
ARL7 lyssis2 vss227| E68
ARLS yssis3 vss228| AH28
ARLA |yss154 Vss229| AL
AR4 |ss155 VSs230| A66
ARL |yssi56 vss231| AH26
APT0 lyssi57 vss232| BNL
APB4 |\ ss158 Vss233| A64
ANG2 |yss159 vss23a| AH24
ANSS_|\ss160 vss235| AH39
ANSL lyssi61 vss23e| B>

AMA8 53162 vss237| AH23
A4 |\ss163 vss23g| 68
AWML |yss164 vss23g| AH2L
ANB7_ lyssi65 vss240[ AHLY
ANS lyssi66 vssza1| AHLY
AV |yssi67 vss242| AHLS
AMBA |\/ss5168 vss243| AH
AMB |\/s5169 vss244| A4
AL62 lyss170 vss245 A
ALSS lyss171 vss246| AR
ALSL lyssi72 vss247| AF69
AL48 lyss173 vss248| AF62
AL44 lyss174 vssz49| AFL
ALAL |yss175 vss250| AETO
AL37 lyssi76 vss251| AEG4
AL3S |yss177 vss252| AD62
AL33 |yssi17s vss253| ADS7
ALl lyssi79 vss254| ADS3
AKTO lyssigo vss255| ADS0
AKE4 |yss181 vss256| AD46
AKSS lyssig2 vss257| AD42
ARSL |yss183 vss2sg| AD4
AKA8 55184 vss259| ACET
AK44 |yss185 vss260| ACB4
AKAL |yss186 vss261| ACLO
AKB7_ lyssi187 vss262| ASS
AK32 lyssi8s vss263| ACL
AK30 lyssi89 vss264| ABTO
AK28 |\/s5190 vss265| AB62
AK26 |yss191 vss266| ABS7
AK24 yss192 vss267| ABS3
AK23 |\ss193 vss268| ABSO
AK21 |yss194 vss269| AB46
AKL9 lyssi95 vss270| AB42
AKLT |vss196 vssz71| AB39
AKLS yssi97 vss272| AB37
A0 |yssi98 vss273| AB3S
AH62 |yss199 vss274| AB33
ABT Ivss200 vss275| AB32
ABS5 lyss201 vss276| AB30
ARB3 |yss202 vss277| AB28
BV66 |yss203 vss27g| AB26
AL lyss204 vss279| AB24
BV64 |yss205 vss280| AB23
A0 yss206 vss2g1| AB21
BT68 |yss207 vss2g2| ABLO
A8 |yss208 vss283| ABL7
BR69 |vss209 vss284| ABLS
BL71 |vss210 vss2gs| ABL4
AHMG |yss211 vss2se| ABY
BL1 lyss212 Vss287| AAGE
ABT |yss213 vss2gg| AAG4
BR68 |\ss214 vss289| AA62
R4 lyss215 VSs290| AAST
ABS |yss216 vss291| AAS3
A4 yss217 VSS292| AASO
H71 lyss21s vss293| AM6
A3 |yss219 vss294| AM2
BR3 lyss220 VSs295| AA39
F71 lyss221 vss296| AA37
A2 |\ss222 vss297| AA3S
A2 lyss223 Vss298| AA33
E69 |ysso24 VSs209| AA32
AHBO lyss225 vss300| AA30

oM T
U1000
ARRANDALE
BGA
(SYM 11 OF 11)

AA28 | yss301 vss3e7| K6
AA26 | yss302 vsszeg| K4
AR24 | 55303 vssaeg| 165
AAZ3 | yss304 vssa7o[ J57
AR21 | 55305 vssa71| J48
AALI | \ss306 vssa7z| J47
AALT | vss307 vss373| J40
AALS | yss308 vss374| 9
AALA | vss309 vssa7s| H53
AM | vss310 vss37e| H3
W69 | yss311 vss377| HB6
62 | yss3i12 vssa7s| HL
V67 | vss313 vss379| G70
V63 | vss3i4 vssago| &7
W50 | yss31s vss3g1| 53
W6 | vss316 vss3gz| 48
W2 | vss317 vssasa| 7
V6 | vss318 vssagal 43
W | yss319 vssags| S0
V70 | vss320 vssage| 24
U4 | vss321 vss3g7| R0
W62 | yss322 vssags| GLS
U7 | vss323 vss3go| F61
B3 | yss324 vssaoo| F48
U0 | yss32s vss3o1| F47
M6 | vss326 vss3g2| F28
W2 | yss327 vss3e3| F20
B9 | yss328 vss3oal F4
W | yss329 vssags| E37
Y | vss3zo vss3o6| E33
T1 | vss331 vss3g7| E30
R70 | vss332 vss3gg| E16
R62 | yss33s vssaog| E12
R57 | vss334 vss400[ D41
R53 | yss3as vssa01| 38
R50 | yss336 vss402| D84
RA46 | vss337 vss403| 81
R42 | yss3as vssa04| D27
RS | vssase vssao0s| D24
P4 | vss340 vss406|_D20
N63 | yss3a1 vssao7| P17
N57 | vssaa2 vss4os| P13
N53 | vss3a3 vss4og| D10
NS0 | yss3a4 vssa1o| 6
N6 | vss345 vssa11| B6S
N30 | yss346 vss412| B62
N21 | yss3a7 vss413| B58
NLS | vss3as vssa14| BSS
M3 | yss349 vss41s| B51
M2 | yss350 vssa16| B48
MB6 | vss3s1 vssa17| B44
M | yss3s2 vss418| A5
L70 | vss353 vssa19] ASS
L57 | vss3s4 vssa20[ A52
L48 | yss3ss vssaz1| A48
L47 | vss356 vssaz2| A4S
L13 | yss3s7 vssaz3| A40
K64 | yss3ss vssaza| A36
K53 | vssasg vss42s| A33
K43 | yss360 vssa26| A29
K36 | yss361 vssaz7| A26
K34 | vss3e2 vss428| A22
K32 | yss363 vssazg| AL9
K25 | vss364 Vss430[ ALS
K17 | vss365 vssazi| Al2
K11 | vss366 vss432| A8
vssa3s| B40
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8 I 6 S 4 3 2 1
CPU VCore HF and Bul K DECOUp| I ng CPU Power On Configuration (POC) Straps

4x 470uF 4.5nm0Ohm 3x 62uF B2, 10x 22uF 0603, 25x 1uF 0402
PLACEMENT_NOTE ( C1600- C1624) :

Intel recommends all option straps should be provided in |ayout

oo w01z 7« PEVOCRE_SO_CPU 0o, 17 3 oo 5, PPLVOS_SO

Pl ace on bottom side of ULO0O.. S19,47,85,43,12,10,7 &
1C1600 |:C1601 |:C1602 |:C1603 |:C1604 |:C1605 |:C1606 |:C1607 |:C1608 |:C1609 |:C1610 |:C1611 Lcmlz P | Mrene:| | e
L IUF —L IUF — IUF - IUF L IUF —L IUF —— IUF L IUF L IUF L IUF —— IUF L IUF 1UF R1600* R1602* R1604* R1606* R1608*
S T kv -, By T TRy T By T, ¥ TR TRy T, ¥ T, ¥ T, &% S W 1K 1K 1K 1K 1K
X5 X5 X5 X5 X5 X5 X5 X5 X5 55 55 55 X5 R Loy ey Ry VELDE
D 4022 4022 4022 4022 4022
J__ CPUPOC3U CPUPOC5U
- 'R1601 'R1603 'R1605 'R1607
1C1613 [+ C1614 [:Cl615 [:Cl1616 [:Cl617 [:C1618 |[:C1619 [:C1620 [:C1621 [:Cl622 | C1623 JiC1624 K £ K K
L TUF L TUF L TUF L TOF L TUF L TUF L TUF L TUF L TUF L TUF L TUF TUF weipy ey e o VLB
1% T, 1Y T, 1Y T, % T, 1Y T, 1Y T, % T, % T, 8% T, % T, % ¥ 2402 2402 2402 2402
—F X5R 2 ¥oR 2 ¥5R 2 ¥5R 2 ¥oR 2 ¥oR 2 ¥oR 2 ¥5R 2 ¥5R 2 ¥oR 2 ¥5R —|;X5R
402 402 402 402 402 402 402 402 402 402 402 402 o1 12 8 ODU VI D<0>
1 R
PLACEMENT _NOTE ( C1625- C1634) : = n e op CPU VI D<3>
lPI ace near U1000 on bottom side. 01128 CPU_VI D<4>
NO STUFF [ NO STUFF NO STUFF [ NO STUFF NO STUFF NO STUFF NO STUFF [ NO STUFF e gﬂ x: &gz
1C1625 |1 Cl626 |[1C1627 |1Cl628 |1C1629 |[1Cl1630 |1C1631 |1C1632 1C1634 [1C1691 ([1Cl1692 |1C1693 ([1Cl1694 |1C1698  ==° PM DPRSLPVR -
220F ~ L 22UF L 22U0F L 2oUF @ L 22UF L 22U0F L 25UF = L 22UF L 22U0F L 22UF ~ L 22U0F = L25UF = L 22UF 22UF o1 o0 12
A v < N I I N M o < v i T o 2 bl 2 bl 2 ot |2 bl |- ey G CRUBSL L
&5 &5 &5 &5 685 &5 &5 &5 685 &5 585 585 &5 &5 NO STUFF NO STUFF CPUPOCCAD
R1610* R1612* R1614* R1616* R1618*
J_ 1K 1K 1K 1K 1K
PLACE'VENT ’\DTE . — 1/ 12% 1/ 12% 1/ 12% 1/ 12% 1/ 12%
_ (C1635-C1648) : M- LE M- LE M- LF M- LE M- LE
- . 402, 402, 402, 402, 402,
lPI ace near inductors on bottom side. NO STUFE CPUPOC3D CPUPOCSD NO STUFE
NO STUFF | NO STUFF | NO STUFF NO STUFF | NO STUFF NO STUFF NO STUFF | NO STUFF R1611 1R1613 1R1615 R1617
1 C16F35 1 C16F36 1 C16F37 1 C16F38 1 C1L53F40 1 C1L53F41 1 C1L53F42 1 C16F43 1 C16F44 1 C16F45 1 C1L53F46 1 C1L53F48 1K 1K 1K 1K
: s e ot r flicoms Jr Gt e P e N R o - : e we | SR | iRe | She
C 583 &85 &85 583 &85 &85 &85 &85 &85 &85 583 &85 2 2 2 2
J__ VID 2: 0] = Reserved (111) L
. . = VID[5:3] = GPU Gain Setting (See bel ow) -
NO STUFF NO STUF VI D[ 6] = Reserved (0)
.|*C1649 .|t C1650 .[*C1651 .|t C1652 *C16A0 ,|*C16A1 ,|*C16A2 .| C16A3 .|* Cl6A4 DPRSLPVR = 1 - | WP-6.5 conpliant controller
+L Z70UF~"aMoHM 1= 470UF-"4MOHM - 270UF- 4MOHM = 470UF- 4MOHM = 62 UF 62UF 62UF  ~-62UF 62UF PSI # = Reserved (0)
—T 20% [~ 20% — 20% 20% T 20% 20% 20% T 20% 20%
|T 2 BV ranT F 2 BPY. TanT F 2 BV ranT 312 Bl rant 2t 2t 2t 2t e - - - —
D2T- SM D2T- SM D2T- SM D2T- SM CASE- B2 CASE- B2 CASE- B2 CASE- B2 CASE- B2 BOM GROUP I MAX @ 900nV CPU Gain Setting BOM OPTI ONS Equi val ent Gain
J_ ) ) CPUPCC_| MAX_DI S 000 CPUPOC3D, CPUPQOCAD, CPUPOC5D i
= CPUPCC_| MAX_0_20 20A 001 CPUPOC3D, CPUPOCAD, CPUPOC5U 45
\/ | T ( CPU Un C 0 r e) DECCIJPLI NG CPUPOC_| MAX_20_30 30A 010 CPUPOC3D, CPUPOCAU, CPUPOC5D 30 )
3x 330uF 6 nOhm 4x 22uF 0805, 7x 10uF 0603, 24x 1uF 0402 CPUPCC_I MAX_30_40 40A 011 CPUPGCSD, CPUPGAU, GPUPOCSU 22.5 i
PLACENENT NOTE ( C1653- CL656) - CPUPCC_| MAX_40_50 50A 100 CPUPQOC3U, CPUPQOCAD, CPUPOC5D 18
*%73:73:19:% _PP1VO5_SO Place on botiom side of ULOOG. CPUPCC_| MAX_50_60 60A 101 CPUPOC3U, CPUPQOCAD, CPUPOC5U 15
’ CPUPCC_| MAX_60_70 70A 110 CPUPOC3U, CPUPOCAU, CPUPOC5D 12. 857
JiC1653 1C1654 (1C1655 Ji Cl1656 CPUPOC_| MAX_70_90 90A 111 CPUPOC3U, CPUPOCAU, CPUPOC5U 10
22UF T L 2oUF T L 22UF T L 25UF L - _
—IE %g’@m 2 %g’@m 2 %g’cmm 2 %g'@m NOTE: BOM Confi gurations shoul d not call out CPUPOCnU D BOVOPTI ONs directly.
Instead call out appropriate BOM GROUP defined in tables above.
PLACEMENT_NOTE (C1657- C1663): =
B lPI ace on bottom side of UL000..
cig7 cigss Lctgso [rcrgeo |croon |:cagse |:caons
7 R R o S o A o T o T o VITO_DDR DECOUPLI NG
& & & & & & & 3x 1uF 002

J: L1695 PLACEMENT_NOTE ( C1695- C1697):
- M- 5

:LACENENT‘WE (C.1664' cLo8D 30-OAM SA  place on bottom side of UL000. _ PP1VIRIVO5 SO _CPU VITO_DDR i,
Place on bottom side of U1000. ) LYY Y L2, ) R W OTFES: 2 mm

1C1F664 __1C1F665 __1C1F666 __1C1F667__1C1F668 __1C1F669 _iC&FEWO __1C&F671__1C&F672 __1C&F673 _iC&F674 C&F675 e 1C&F695 __1C&F696 JiC1F697
T TE OTE OTE TE TE OTE OTE¥ TY¥ TH TE TH TH TH TE

1

1 C1F676 1 C1|:677 1 C1F678 1 C1F679 1 C1F680 1 C1F681 1 C&FGSZ 1 C&FGSB 1 C&F684 1 C&FGSS 1 s s
F% T8 OTE OTE TR OTE OTE OTE T OTE O TH i
202 202 202 202 202 202 202 202 202 202 202 202
A SYNC VASTER=K1/ REF SYNC _DATE=06/ 15/ 200
CPU Non- GFX Decoupling (1 of 2
1 1 1 <SCH_NUM>| D
Legps Loem Lo (3, #eple inc. =
e b e ]2 EeVanr ﬂ? X ° <EAL ABEL>
I— D2T- SMe D2T- SV D2T- SV NOTI CE OF PROPRI ETARY PROPERTY:
J_ PRGN TR PROPERLY O APPLE. COVPUTER. 1 NG
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8 7 6 3 2
VCAPO ( CPU BSC Package) DECOUPLI NG
12x 1uF 0402
PLACEMENT_NOTE (C1700- C1711):
1> _PPVCORE S0_CPU VCAPO | Pl ace on bottom si de of U1000.
JiC17OO 1C1701 |1 C1702 |1 C1l703 ([+Cl704 JiC17
1F i = 4F —ir —ir 1F 5 X
2 &Y 2 &Y 2 4 2 &Y 2 &Y Txé
402 402 402 402 402 402
VCAP1 (CPU BSC Package) DECOUPLI NG
12x 1uF 0402
PLACEMENT_NOTE (C1712- C1723):
127 PPV VCAP1 Pl ace on bottom si de of U1000.
JiC1712 1C1713 |1 Cl1714 |1 Cl715 |t Cl716 JiC1717 Ji
14 1 1 1F 1F 1F 5 5
402 402 402 402 402 402 402
Menory (CPU VCCDDR) DECOUPLI NG
5x 1uF 0402
22 916407 5, PPLV5_S3RSO NOTE: 3x 330uF 6 nOhm caps to be shared between CPU and SO- DI MVs. DG recommends 2x 22uF at SO DI WM not provi ded. Decoupling caps at SO DI Mvs on CSA 29 and CSA 31.
C 1C1F724 __1C1F725 __1C1F726 __1C1F727 JiC1|:728
W T T T —1f
T iy iy oy iy T iy
L
NOTE: 19x 1uF 0402 caps per Apple SI for CVD and CNTRL |i nes.
1C&F735 1C&F736 1C&‘":737 1C&F738 1C&F739 1C&F740 1C&‘":741 1 1C&‘":751 1C&‘":752 LC&':753
‘Figg’ T igg’ T igg’ T ig;f T igé’ ‘Figé’ ‘Figé’ T J B e T T b
402 402 402 402 402 402 402 4 402 402 402
| | | 1
PC1729
=L 330UF
2 B o
D2T- sme
B -
1x 22uF 0805, 1x 4. 7uF 0603
2 12, g, PPLVE_SO
1C1732 |1 C1733
2uF 4,7 UF
2 ggg’»xw 2 %3 CERM
DDR Cl ock (CPU VDDQ CK) DECOUPLI NG
1x 1uF 0402
L1734
12 31 16,157 5 PP1VE_S3RS0 30- OHM 5A PP1V! Ve K 1
w2 1 | l 2 L
0603
1734
A :E g[(gg( BYNC, MAST B RLT Tar BYNC. DATE=06/ 1o/ 200
17 CPU Non- GFX Decoupling (2 of 2
(5 apleine.  f=scinow]p
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: D —
MATI ON_CONTAI NED HEREIN | S THE <BRA|\O_'>
) ) . ) R POBLOSOR AGRERS TO THE FaLLON NG~ 'O [ m—
Desi gn reconmendations from Cal pella Small Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Calpella Small FormF | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 17 OF 132
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8 7 6 5 4 3 2 1

2 20,40,47,45,30,47,10,7 3, -PPAVO5_SO
Bl pp oo e PPAV3 SO 21 20 38 47 15 1512 107 5 _PP1VO5_SO
783 88 57 86 3% 88 8 3 PR X ERER
1 1
Il?olKSZO R1§373(21 R1890*
5% “19% 90-1?41
1/16W 1/16W
M- LF - LF 1/ 16W
2402 402, V65
2
27 PCH CLK32K_RTCX1 B13 |RTCX1 oM T FWHo/ LADO| D33 oo | LPC AD<0> - o a7 PCl E_ ENET_D2R N BG30 N 9
v POH CLK32K RTCX2 o D13 Jrroxe UL800 S| Fwiiai[ B33 oo | LPC AD<1> %:: m n O E ENET D2R P 5350 | U(lj\g(;o SVBALERT*/GPIO11L B9 o,  SMC WAKE SCI L amuss
| BEX_PEAK Mg, | P2/ LAD2 G2 qug, | LPC AD<2> o 45 a7 o7 08 O PG E ENET_R2D C N * o svBoLk| H4 .  SMBUS PCH CLK mon%amung
D Pl K ME n2  *® T PG AD<3> < " PETN | BEX_PEAK_M SNEDATA OB SMVBUS_PCH_DATA (RALLIN D
RTC RESET L c14rrorsT Lo o PR LD - Do wo - PAE ENET ROD C P o, BHEO jpeTe: FCBGA 2 —emp—SMBLS PCH DATA e snagga-
PCH SRTCRST L D ( D rwrRae | D4 LPC FRAME L Oy 5 45 47 07 04 o 3o ry—PCLE_AP_D2R N > AVB0 |PERND (2 OF 19 svoaErT /Gl os0| 114 g PCH_SM_OALERT L .
. - SRTCRST* Olorry  oraepe TP_LPC DRECO_L 0 53 ¢ (TN Eg E 2:2 %B (P: N 2250 IpERP SMLoCLK| G SM._PCH 0_CLK oo
e pelll ’ |co . SM _PCHO CLK oo 0 o
.7 _PCH | NTRUDER L o AL641 NTRUDER* E Ol Lorarr/crices] F34 g TP_LPC DREQL_L :A z: PO E AP R2D G P 580 zg:’; % SMLODATA|_G8 SML_PCH 0 DATA 5 0s
-+ _PCH_| NTVRVEN L AL4 || NTVRVEN - SERIRG_ABY oo 4 LPC SERI RQ D o e e ]
- o4 39 PCl E_FW D2R N AU30 |pERNG g SMLIALERT*/ GPI O74| M4 o PCH SML1ALERT L .
4 o0 PCl E_FW D2R P AT30
wi HDA BIT_CLK R 230 |Hoa BaLK (1PD) saTAoRxN_Ak7_HDPD SATA HDD D2R N T = v o PO E EWRZD C N AB2 EEFT; n sMickcPioss| ELO g SM PCHI1 COK reyeo
HDA SYNC R SATAORXFLAKS o, ~ SATA HDD D2ZR P ~ma s o s @ PCLE_ FWR2D C P . AV32 |peTPs SML1DATA/ GPI O75| GL2 PCH_1_DATA w5 os
94 17 =—D29 |HDA SYNC (1 PD) SATAOTXN_AK11 SATA_HDD R2D C N a2
cATAOTXH AKS & SATA HDD RRD G P "™ o NG PClE EXCARD DZR N BAS2 |PERNA X 13 NC CLINK_CLK
. _PCH SPKR o b lsprr (FD D= S . NC PCl E_EXCARD D2R P BB32 |pERP4 Z (1PY  CL_CLKLLT13 gy NC CLINK LK
SATALRXI %‘%@ﬂ o . NC PCl E_EXCARD R2D C N BD32 |peThg 5 (1PU CLDATAL| T11 g NC CLINK_DATA .
SATALRXP| oD a2 NC PCl E_EXCARD D P BE32
i HDA RST RL =—S30gHDA_RST* (1 PD) 8 SATALTXN_AHO SATA ODD R2D C N w ZZ » @ NC PCILE EXCARD ROD C P o, BE32 lpeTPs 0 CL_RST1* |y T9 NC CLINK RESET L s
HDA_SDI NO a0 L SATALTXPL A g  SATA ODDRRDCP e o NC PCIE PES D2RN  , BF33 Iperys e
o4 58 (TR - HDA_SDI NO ( | PD) — Unused s _NC PCl E PE5_D2RP BH33 |pERPS
NC HDA SDI N1 o F30 |HDA_SDI N1 (1 PD) 8| saTAZRXN_AF11 NC SATA C D2RN . . _NC_PCIE_PE5_R2D CN BG32 |peThG PEG A CLKRQ*/ GPl 47| HL PE KREQ L 5 17 87
s HDA_SDI N2 E32 |HDA_SDI N2 (1 PD) S% | sarmcrd AT o TA_C D2RP . + _NC_PCIE_PE5_R2D CP ‘. BI32 |peTPs
s _NC HDA SDI N3 - F32 |HDA_SDI N3 (1 PD) o x| SATA2TXN_AF? NC SATA C R2D CN s 0) CLKOUT_PEG A Nl AD43  ,  PEG CLKIOOMN =~ mjyveo
g =S AF6 NC SATA C R2D CP « NC PCIE PE6 D2RN 5 BA34 IpERNG | CLKOUT_PEG A_P| AD45 PE! K100M P 74 s
o 0 | SATA2TXF| ap—— N OAIA L ReD AT s
o1 17 _HDA_SDOUT_R &= B29 |HDA_sDO (1 PD) © % Unused « NC PCIE PE6_D2RP 5 A4 Ipepps o
- ¥ = 3| saaanx AH3 NC SATA D D2RN « NC PCIE PE6_R2D CN =B34 |PETNG ANA PCl E_CLK100M CPU N
e Pl _DESCRI PT. Ha2 WRYED | ARl AL o, NG SATA D DZRP NC PCIE PE6 R2D CP o BG4 |peTes CLKOUT_DM _N 20
: EW——HWMfW@' ce3 82| sarasTxe AF3 NC SATA D RD N, ’ ckouT om Pl A PCIE CLKIOOMCPUP  mrmuow
v ENET ENERGY DET o 330 [HDA DOCK RST*/ GPI OL3 |<£ 5 ) Idion pyv=r NG SATA D ROD P s _NC PCl E_PE7_D2RN > AT34 |pERNy
o T G NC PCl E_PE7_D2RP A4 |perp
C < satasry AR SSD NG SATA SSD2_D2RN NG PO E PEr RoD ON " Awms e CLKOUT_DP_N CLKOUT_BOLK1_N|_ATL GEX_CLKI120M DPLLSS N oo
z v p—ITAG PCH TCK B UTAG T (1PY N0 B 0 uTasrne A NC_SATA_SSD2_D2RP . . NG PCIE PE7 ROD CP g Avas Peroy Il | ckour_or_prakour_eoki Pl AT g GEX_CLKI20M DPLLSS P om0 o C
2517 JTAG PCH TMB - K3 - AD6 NC SATA_SSD2_R2D CN
s v > - JTAG TV (I PU) ) 0 .- SATA4TXI - oo NC PCl E PES D2RN BG34 '
= v I TAG PCH_TDI - hmemo (my | 9T SATMDEAD TA_SSD2_R2D . " NG PG E PES DoRP NETY [ @) CLKI N_DM _N|_Aves PCI E_CLK100M PCH N w005
ITAG PCH TDhO 1o Bl 2T 2 samsrolam ©SgTA TA_EXTA D2R_N . : PCLE_PES _R2D oy a CKiNDM Pl BA24 o  POE CLKIOOMPCHP s
s - IJTAG_TDO gg £ SATASRXP|_ADL NC SATA_EXTA D2R P . s _NC PCIE PE8_R2D CP 2236 |pETPS
TE_JTAG PCH TRST L > J4GQITAG RST* (1PU) > & o SATASTXN AB3 NC_SATA_EXTA R2D C o CLKI N_BOLK_N_AP3 FSB_CLK133M PCH N 20 00
5 25 saTAsTxRL ABL .  NC SATA EXTA R2D C Py oa a7 PCI E_CLK100M ENET_N AKAB |0 KOUT_PCI EON 04 CLKI N_BCLK_P|_AP1 FSB_CLK133M PCH P 2 93
w o oy SPIL_CLK_R - 225 ak i o SATA v oy POLE CLKIOOM ENET P o AKA7 | kaur_Pai EOP ] I
SPI_CSO R L e g-PHS ENET_CLKREQ L P9 . L F18 PCH_CLK96M DOT_N
94 47 o=—2V3SPI _Cso* SaTAlcovPI [ AF15 T 37 a7 @+¢—m ECLKRQD*/ GPI O73 TR CLKIN.DOT_96N[F18 o, ~ PCH CLKI6GM DOT N w2 o
F——— e ) = o PCl E CLKL0OM AP N A3 |k por £ 5 CLKINDOT 96P| E18 o PCH OLK96MDOT P iz
- SPI _cs1 a. (1P SATALED|sT3 TP P TALED L % 3 g PCl E_CLK100M AP_P e—2M5 |cLkauT_Pal ELP o
o 4 oo SPL_MOSIL_R & AYL|sPl_Mosl (1PD) - PCH CLK100M SATA =
Pl M SO = - SATAOGP/ GPI C21{ Y9 ATARDRVR_A_EN 17 25 a2 . AP. KREQ L U4 |pal ECLKRQL* / GPI 018 4 CLKI N_SATA_N/ CKSSCD_N|_AH13 EcH O_KlggM §ATA r; 6 55
o a7 - AVL Vi SATARDRVR B_EN o CLKI N_SATA P/ CKSSCD_P| AHL2 o,  PCH CLK100M SATA P ~m-
94 47 (TR - SPI_M SO (1PUY) SATALGP/ GPI OL9| - oD s or a0 PCl E K100M EW N a7 |a kout pa E2n d 6 o3
4 30 PCl E_CLK100M FW P A8
# QE— —————ae——  CKAT A 2P REFCLK14IN| P41 . PCH CLK14P3M REFCLK e oo
40 25 17 [T FW CLKREQ L - N4 |pCl ECLKRQR* / GPI G20
s NC PCl E_CLK100M EXCARD AH42 | KOUT_PCI E3N i CLKI N_PCI LOOPBACK|_J42 PCH CLK33M PCl | N 27 %
b £ PP3VA2 GBH e _PP1VO5_S5 2« NG POLE _CLKI00M EXCARD Fe, A1 |q kout_Pol E3P - =
6453 48 48 a7 a6 ) 17 EXCARD CLKREQ L A8 |PCl ECLKRQB*/ GPI (25 XTAL25_INLAHS1 o PCH CLK25M XTALI N am =
XDP_PCH [ XDP_PCH XDP_PCH . PCl E_CLK100M PE4N AVBL | KoUT_PCI EAN XTAL25_OUT| AHS3 g  PCH CLK25M XTALOUT oy
R182%2K1 12RO1K803 R1825~'-'1>1 R1825(§1 15R11827 < NC PCIE CLKIOOM PE4P o, ANB3 |qi KOUT_PCI E4P
ROOMVP| AF38 o PCH XCLK RCOWP
B ,{,{:1%;"/\7 ?Z'iﬁgv %12"(\'} %12"\7\'} E’Z’iaw w PCH PE4 _CLKREQ L M |pci ECLKRQ4*/ GPI 026 XOLK - B
- - CLF CLF CLF
402, 5402 402, 402, 5402 s _NC PCIE _CILK100M PES5N AJ50 |cLKOUT PCI E5N
JTAG PCH TNB o » « _NC PCIE CLKIOOM PESP o AJ52 |G kout_pai ESP FHSGUTFLEXO/ GPI B4 T45 o BRCRYPT RESET DefB:LTRiYPTO\'fESEV 170
Rl:?:%(l)(l 11R’\]/|_801 % 1725 101 17 oo BRCRYPT_PWR_EN & [PCI ECLKRGE*/ GPI 044 §ﬁj FHEGTFLEXY GPI 55 PA3 g ARB DETECT v
17180 $ew JTAG PCH TCK . o s _NC PCl E_CLK100M PEBN AKS3 | KOUT PEG BN 3 o DefN?_LIJBI tR:AI\/I24$'| F%EG Mz (unsupport ed)
w2 i ¢ RICRESET L . . _NC_PCI E_CL K100M PEBP AKSL |G KQUT PEG. B_P gL fHgreecioss T2 5 MBRAMSIZE
2| |2 PCH SRTCRST L ., A [ e Defaul t: 14.31818 Mz
PCH | NTRUDER L ., R1825513 — 1+ PCH PEB CLKREQ L P13 |pEG B CLKRQ*/ GPI C66 FHGUTFLEXS/ PIoB7| NSO, MLB RAMVENDOR
PCH_| NTVRVEN L, 5.7.15.19 20,21 73 27 31 35 57 Defaul t: 48 Mz
YL PP3V3_S3 e v 50 g5 Al 4 CLKOUTFLEX
255 PP3V3 SO 505152 54,59 63 63 68 6973 "> 1> °' (V) out puts support
ClSl%% EN _i(li&F803 2 L T 33.333 Mz and 14.31818 Mz,
0% 0% R1899 2.2K, 2 PCH_SPKR CLKOUTFLEX3 al so supports 48 Miz.
X5R 2 2 X5 = AN\ s T6Ww—WTF—70 v —
205 202 R1815 10K 1 2 SPI _DESCRI PTOR OVERRIDE L ;4
R1816 10K 1 2 - ENI RGY DET
1 ANNN“—55% T oW W TF 202 ET_ENE e
= R1840 10K 1,5, 2 T T Lo SATARDRVR A EN 17 25 42
R18471 10K LAANZ o o xt:u 481 SATARDRVR B_EN 17 25
R18 10K
R1810 R ~50 LAANZ 5% 17 I6W MF-LF 202 ENET_CLKREQ L e
8, RIB5 1 10K 1 \\n72 AP_CLKREQ L 17 25 2
s HDA BIT CLK R 1 2 HDA BI T CLK grom ss o R1I852 10K 1 2 S% I718W M-LF 402 Py O KREQ L
b/ Q ANN-S—59% T T6W V- TF 307 1S a0
M RI853 10K LAAAZ EXCARD _CLKREQ L 1
M P R1811 _554 10K 1 \A'A'2 Z i; i:x &t: Zg; PCH PE4_CLKREQ L =
A » v HDA_SYNG R 1’\:/3\:;\/2 HDA_SYNG oD o > 855 10K LAMNE 5% 17 I6W M- LF 402 BOH PEB CLKREQ L w
R1812 yiew RI860 100K 1 \np2 o oo o o, BRORYPT PUR EN o SYNC_VASTER=KL7 REE e zarzoed A
e R1870 10K 1 2 SMC WAKE sl _L CH
s 17 HDA RST R L 1/\/3\3\/2 HDA RST L qyymy sa o [871 10K 1\, 5% TTT6W M=TF 202 PCH SM.OALERT L ° PCH SATA/ PCl E/ CLK/ LPC/ SPI
50 ~72 1OK 1’\/\/\/2 5% I7T6W M- LF 4027 PC." S'VLlALER-I— L o DAV NG NOVBER
%/F}E‘é’ R1813 — I\N\/ 5% I7T6W M- LTF 4027 o SC'_| NU'\b
02 33 R1880 10K 1,,n 2 PEG CLKREQ L oo Appl e Inc. -
0s 17 _HDA SDOUT R IAANA 2 HDA SDOUT o = o R1895 10K 1 5 5% 17 I6W NF-LF 402 5 VPT RESET ®
it (8396 10K 1m2 5% 17 T6W WF-LF 407 ARB: zDErECT NOTI CE OF PROPRI ETARY PROPERTY:
505 (897 10K 1 \AA 2 e T TOW VETE M0 B RAM SI ZE . PROPRIETANG | PROPERIY G- APPLE. COMPOTER | NG,
[898 10K 1 o °% IT7I6W MF-TF 402\ B RAM VENDOR THE POSESSOR AGREES TO THE FOLLOW NG
NNN—59%—TT T6eW MF-TF 402 7 | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 18 OF 132
Il NOT TO REPRODUCE OR COPY I T
= 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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R1905*
10K

1%

1/ 16W
-LF
402,

PP3V3_S5 7710 T
PP1V05_S0 §17o50 12,45 5047 20 21 25 24
'R1900
49.9
1%
1/16W
CLF
2402
oo DM _N2S_N<0> BC24 |pM ORXN oM T FDI_RXN0|_BA18 FDI _DATA N<0O> 90
. DM _N2S N<1> BJ22 [pv 1RXN u1800 FDI_RXNL| BHL7 FDI _DATA N<1> 001
019 DM _N2S N<2> AW20 DM 2RXN | BEX PEAK M FDI _Rx\z| BDL6 FDI _DATA N<2> 001
o1 0 DM _N2S N<3> BJ20 DM 3RXN ECBGA FDI_RXN3|_BJ16 FDI _DATA N<3> -
@ oM N2S P<O> - Y (3 ¢ 10) FDI _Rxna|_BALG FDI _DATA N<4>
FDI_RXNs|_BE14 EDI _DATA N<5> 001
019 DM _N2S_P<1> B&2 |pm 1RXP -
EDI _RXN6| BA14 FDI _DATA N<6> 90
o0 DM_RDS Pel> BAZ0 br 2RXP - BC12 FDI_DATA N<7>
aomm—DM _N2S P<3> g BG0 |pv 3RXP FDI_RXNN7L Ble gm0 RIA L2 Wy«
FDI _RXPO|_BB1 FDI _DATA P<0> o o1
01 0 DM _S2N _N<O> BE22 [DM OTXN FDI_RXP1| BF17 FDI _DATA P<1> o o1
o1 0 DM _S2N N<1> BF21 [pv 1TXN FDI_RxP2| BCL6 EDI _DATA P<2> o o1
91 o 2N _N<2> BD20 |pM 2TXN FDI _RxP3| _BGL6 FDI _DATA_P<3> s o1
91 9 @M‘Lﬁw 3TXN FDI _RXP4|_AWL6 EDI _DATA P<4> 901
010 DM _S2N _P<0> BD22 |pMv OTXP ) FDI _Rxp5| BD14 FDI _DATA _P<5> 001
FDI _RxP6|_BB14 EDI _DATA P<6> 001
oo DM _S2N Pel> BH2L low 17xP L “rep7|_ED12 FDI_DATA P<7>
oo DM _S2N_P<2> BC20 |om 27xP FDI_RXP7| BD12 g ame
oo DM _S2N P<3> o, BOIS oM 3TxP FDI_INT| BJ14 o FDI _INT oD o
FDI_FSYNCO|_BF13 EDI _ESYNC<0> 001
FDI _FSYNCL| BHI3 g FDI _FSYNC<1> oo °
PCH DM _COWP BH25 |pm _zcowe FDI _LSYNCO| BJ12 FDI _LSYNC<0> 90
BF25 |om _i roowe FDI _LSYNC1| BGl4 FDI _LSYNC<1> 901
45 27 6 @M‘J(:S(SJ?ESH* e WAKE* DL‘%@ 6 18 27 33
2 mm—PM _PCH PVWRGD - M6 _[SYS PWRCK %E CLKRUN*/GPI 0B2| Y1 qpug PM CLKRUN L ~~  pyssas a7
D TR v Fy —  LPC PVRDVN L
- K5 _|VEPVIROK 28 SUS_STAT*/ GPI c61|_P8 LPC PWRDWN L o 10 45 47
PCH LAN RST L - A10 LAN_RST* E% SUSCLK/ GPI 062|_F3 - PM CLK32K SUSCLK oo e o
woo @ PMMEM PWRGD o, D9 |DRAVPVROK U)g SLP_S5*/GPIO63| E4 g PMSLP S5 L moyasae
45 18 @M‘ﬁc RSMRST* a SLP_S4* DW_‘M@ 31 43 45 46 72 73
18 @M‘—WS®7W7AM GPl G380 SLP_S3* 3&‘%@ 6 31 45 73 85
15 25 [T PM PWRBTN L > P5 PWRBTN* (1 PU) SLP7M3K8 > TP_PM SLP_M L
73 a0 45 Cy—MC_ADAPTER EN g, P7 |ACPRESENT/ GPI CB1 TP23| N2 g TP PMSLP DSWL
45 18 @%‘—A@ BATLOW / GPI O72 PNSYNCH&“M@ 10 91
PCH R _L - F14 Rl * SLP_LAN+ |4F6 TP_SLP _LAN L
'R1906
10K
5%
1/16W
Ve
2402
= 36590950 %%:%4%%,% 0_PP3V3_ S0
CTERERERRA
R1920*
10K
1/ lgW
M- LF
402,
PM CLKRUN L 6 18 a5 47
PM RSMRST_ L 18 a5
R1925*
10K
5%
1/16W
CLFE
402,
947855 O o 3, LS VE_SB
R1930'| |'R1931
10K 10K
5% 5%
1/16W 1/16W
M- LF M- LF
402, 2402
PM BATLOW L 18 a5
PCl E_ WAKE_L 618 27 33

) LVDS |G BKL_ON

o o ) LVDS | G PANEL PWR - T47
oo TP_LVDS | G BKL_PWM - Y48
64 LVDS | G DDC CLK AB4.

s BD LVDS | G DDC DATA o= V45
s NC LVDS |G CTRL_CLK

« NC LVDS | G CTRL_DATA AVZE

L_BKLTEN
L_VDD_EN

L_DDC_CLK
L_DDC_DATA
L_CTRL_CLK
L_CTRL_DATA

oM T
Ul1800 Sbvo TvCLKINP

| BEX_PEAK_M
L_BKLTCTL ECRGA | — V' SDVO_STALLN

(4 OF 10)

(1 PD)

LVDS
| NTERFACE

PCH LVDS | BG - AP39 VD | BG
s NC PCH LVDS VBG AP41_[LVD VBG
'R1950
%./u 37K LVD_VREFH
136w ﬁ LVD_VREFL
pr =
z o qm LVDS 1G A OLK N € AV53 L VDsA cLK-
1 03 87 LVDS |G A CLK P AV51 [LVDSA CLK
%3 57 (OO} LVDS | G A DATA N<O> @=—BB47 L VDSA_DATAO*
% o7 (oo} LVDS | G A DATA N<1> o BA52 I VDSA DATAL*
% o7 T} LVDS | G A DATA N<2> @=—AYA8 L VDSA DATA2*
53 5 <O} NC LVDS 1 G A DATAN<3>‘_ AVAT L VDSA_DATA3*
53 57 <O} LVDS | G A _DATA_P<0> @=—BB48 [LVDSA DATAO
% o7 (oo} LVDS |G A DATA P<l> o BAS0 |IVDSA DATAL
% o7 ¢ LVDS | G A DATA P<2> o, AY49 | VDSA DATA2
% o NC LVDS |G A DATAP<3> ., Av48 |IVDSA DATA3
200 qom—IP LVDS 1G B CLKN @=— P48 LVDSB_CLK*
% 0o (OO} TP_LVDS |G B CLKP @=—AP47_|LVDSB_CLK
03 87 LVDS | G B_DATA N<0O> LVDSB_DATAO*
% o7 (oo} LVDS |G B DATA N<1> o AT49 I VDSB DATAL*
93 87 LV | B DATA N<2> LVDSB_DATA2*
% o NC LVDS |G B DATAN<3> o, AT53 I VDSB DATA3*
% o7 ¢} LVDS | G B DATA P<0> @=—AY51 |l VDSB_DATAO
% o7 ¢ LVDS |G B DATA P<l> o, AT48 | VDSB DATAL
% o7 (OO LVDS | G B DATA P<2> o A0 |l VDSB DATA2
o NC LVDS |G B DATAP<3>q, AT5] |IVDSB DATA3
s NC CRT |G BLUE 2 |cRT_BLUE
s NC CRT | G GREEN CRT_GREEN
s NC CRT | G RED Al CRT_RED
s NC CRT 1 G DDC CLK CRT_DDC_CLK
s NC CRT | G DDC DATA Ve CRT_DDC_DATA

s
s NC CRT | G VSYNC Y51

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

:

SDVO_TVCLKI NN

SDVO_STALLP

SDVO_I NTN
SDVO_I NTP|

| PD) SDVO_CTRLCLK|
| PD) SDVO_CTRLDATA|

DI d TAL DI SPLAY

DDPB_AUXN
DDPB_AUXP)
DDPB_HPD)

DDPB_ON|
DDPB_OP)|
DDPB_1N
DDPB_1P|
DDPB_2N|
DDPB_2P)|
DDPB_3

DDPB_3P|

(1P
DDPC_CTRLCLK|

DDPX RLDATA|
e

DDPC_AUXN
DDPC_AUXP|
DDPC_HPD)

DDPC_ON|
DDPC_OP)|
DDPC_1N
DDPC_1P|
DDPC_2

DDPC_2P)|
DDPC_3N
DDPC_3P|

(b8 crrRiaLK

l?l?; CTRLDATA|

DDPD_AUXN
DDPD_AUXP)
DDPD_HPD)

DDPD_ON|
DDPD_OP)|
DDPD_1

DDPD_1P|
DDPD_2
DDPD_2P)|
DDPD_3

DDPD_3P|

NC_SDVO _TVCLKI NN .
BGAC g NC_SDVO TVCLKI NP s

4 NC SDVO STALLN .
BGAS gu NG SDVO STALLP s
NC SDVO | NTN s
BHUS g NC SDVO | NTP N
T51 * DP_1 G DDC CLK oo & 0 5
T53  quuugp— DP_1 G DDC DATA CE> o o0 o0
M“%@aum
_&]AA_“_DDMP—Eaug:
| ABE e DP |G HPD e o
B2 g DP_1G B M._N<O> oD ¢
BCA2 o DP_ 1 G B M._P<0> oD ¢
Bl42 g DPIGB M N<1> oo ¢
BHA2 g DP 1G B M_P<i1> oD ¢
M‘M%@a
BAID g DP_I1G B M._P<2> oD ¢
ABE g DP1GB M N<3> o ¢
BA3S g DP 1GB M _P<3> oo ¢
| yao g NCDPIGCCTRL CLK .
ABAO gy NC DP |G C CTRL_DATA ,
| 551t gy NCDPIGCAUN .
BDAY ey NC DP | G C AUXP o
AV4 NC DP_| G C HPD N
BEA0 g NC DP |G C M.N<O> .
B0 .9 NCDPIGC MP<0> o
BE4l g NC DP |G C M.N<1> N
BHAL gy NC DP_IG C M P<l1> s
BaE .9 NCDPIGC MN<2> o
| B38 g NCDP IGC MP<2>
BR3G g NC DP I1G C M N<3> o
BA3G .9 NC DP IGC MP<3> o
| 50 g NCDPIGDCTRL CLK .
52 que NC DP 1G D CTRL DATA .
| 8016 gug NCDPIGDAUN .
BDI6 gy NC DP_| G D _AUXP o
AT3E NC DP_ 1 G D HPD .
BI40 .9 NC DP IG D MN<O> o
BGAO g NC DP IG D MP<0> s
| 8138 g NCDPIGD MN<1> .
BiE .9 NCDPIGD MP<l> R
|_BF37 g NC DP_ | G D M.N<2> N
BHG7 g NCDP IGD MP<2> .
|_BE36 g NC DP_ | G D M.N<3> N
BDSE o NC DP_ 1 G D M_P<3> N

I ntel

0. 5% r ecommended,
wi th 5% when CRTDAC not

okay
used.
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83 87 85 8a 83 80

95'85 83 73 72 71 66

726%95°94°3:721 %30°15°3,% §°_PP3V3_S0

48747 48 4540 37 34 30 28 37
89 73

517,23, 21,20 30,1 177 5 _PP3V3_S5

PCl _AD<0>

PCl _AD<1> 4
PCl _AD<2>
PCl _AD<3>
PCl _AD<4>
PCl _AD<5>
PCl _AD<6>
PCl _AD<7>
PCl _AD<8>
PCl _AD<9>
AD<10>
PCl _AD<11>
PCl _AD<12> M
PCl _AD<13>

PCl _AD<14>

PCl _AD<15> M
PCl _AD<16>

PCl _AD<17>

PCl _AD<18> Ka
PCl _AD<19>

PCl _AD<20> 2
P AD<21>

PCl _AD<22>

PCl _AD<23> 2
PCl _AD<24>

PCl _AD<25>

PCl _AD<26> F42
PCl _AD<27>

PCl _AD<28>

PCl _AD<29> Fa4
PCl _AD<30>

PCl _AD<31> =56

PCl _C BE L<0> 150
PCl BE_L<1>
PCl _C BE L<2>

PCl _C BE L<3> 4

G g

GBI BB BIBER
2k

i

& (516 1B BB BB 616616161616 /61616

6

§l3

2 5% 1I716W M--TF 402

H51

2 5% 1I716W M-LF 402

B37

RZ01

2 5% I7'T6W M--TF 402

3333
222

A44

R2025 10K 1

5% 1I716W M--TF 402

| R2014 10K 1,42 PCl _REQD > 51
g i JTAG GMUX_TNB

63 19

19

53 19 [T AUD 1 2C I NT_L . A4S

OO (@[>
1 223}

+ _NC PCl_GNT2_L £

NC PCI _GNT3_L e H53
10 _PCH GPI Q2
AUD | P_PERI PHERAL DET
KEY. LOAD DET

s NC PCI RESET L o K6

o

o

o

P PL L

| R2020 10K 1 2 PCl _SERR L

1" RP02T1 10K 1 ,°\\/2 5% ITT6W W—TF 402 PCl_PERR L ,_.' > E50 C:

| R2022 10K 1 2 PCl I RDY_L A42
VYV TTTEW METF 402 NG PClPAR "‘. . hag

| R2023 10K 1 PCl _DEVSEL_L F4
1" RP2024 10K 1,/ 2 5% ITT6W W—TF 402 PCl_FRANVE_L ._.' : a6 J

| R2026 10K 1 P TOP_ L
[T R2027 10K 1 \\A 2 3% ITT6W M-TF 402 PCI _TRDY L "‘_ - mc:

2
2
2
2
2

) =

s NC PClI _PME L > M o

0 31 27 (OO} PLT _RESET_ L o D5
94 27 LPC CLK33M SMC R
27 LPC CLK33M LPCPLUS R P!
> LPC ClLK33M GMUX R
s _NC PCI _ClLK33M OUT3 o— P51

27 P K33M P!

%9
671718 19 20 _21 23 27

31'35"57 66 71 72 73 83

R2030 10K LAANZ JTAG GVUX_TMS 19 07
0371 10K 1 2 °% ITIBW M-TF 202 3TAG GVUX_TDI 19 07
0:2 1OK 1W\12 5% I7T6W M-TF 402 PC| RE@ L

_.2 :),. 5 10K W\/ 5% 1716W M~ LF 402 e

A 3 1 2 PCH GPI &2 10

R2036 10K 1%2 5% I7I6W M-LF 402 AyD | P_PERI PHERAL DET ,, o

«%J:g 10K 1 \\Av2 2% TTIBW M-TF 402\ KFy M C LOAD DET 1

S0 10K ° i 196

A 1W\/2 5% I7T6W M--TF 402 AUD I ZC LNT_L 2

R2080 10K 1 2 PCH GPI 59 19 25

10K 1 \AN2 o% I7I6W M-LF 402 pnp | ATRI GGER L 1925
5% I7T6W M-TF 402

AD0 oM T NV_CEO*LAY0 g NG NV CE L<O0>
ADL NV_CE1* (R BDL g NC NV _CE L<1> s
AD2 |Bg(1|83|8£|< M NV_CE2* APIS g NC NV_CE L<2> N
AD3 FCBGA NV_CE3*[5 BB g NC NV_CE L<3> 6
ﬁz (5 0F 10 NV_DQSOL_AVD g NC NV_DQS<0> s
A06 NV_DQs1| BGB g  NC NV DOS<1>
07 NV_DQO/NV_I OO AP7 gy NC NV DO<0>
AD8 NV_DQL/ NV_I OL|_APG gy NC NV_DQ<1> s
Ao NV DR/ NI Co| AT6 quug NC NV DO<2>
AD10 NV_DQB/ NV_I CB|_ATO quuugp— NC NV _DOQ<3>
AD11 NV_DQ4/ NV_I O4_BBl gy NC NV_DQ<4> s
12 S W/ Wi 5| AV g NC NV DOSB>
AD13 é NV_DG/ NV_| C5|_BB3 gy NC NV_DQ<6> s
AD14 NV_DQ7/ NV_I O7|_BAL gy NC NV_DQ<7> 6
D15 E NV_DQB/NV_I CB| BE4 g NC NV DO<8>
AD16 NV_DQO/ NV_| CO|_BB6 gy NC NV_DQ<9> s
AD17 NV_DQL0/ NV_| O10|__BI NC NV 10> N
AD18 NV_DQL1/ NV_| OL1| BB7 NC NV 11> s
AD19 NV_DQL2/ NV_I O12| BCE gy NC NV_DQ<12> 6
AD20 NV_DQL3/ NV_I| OL3| _BJ8 gy NC NV_DQ<13> s
AD21 NV_DQL4/ NV_| OL4|_Bl6 gy NC NV_DQ<14> 6
AD22 NV_DQL5/ NV_| OL5| NC NV 15> s
2$i (IPD) NV_ALE| BD2 g NC NV _ALE 3
A5 (IPD) NV.CLE| AY6 g NCN CGE
AD26 NV_RCOVPL_AU2 NC PCH NV_RCOWP s
AD27
A28 (1P NRBFHAT g NCNRBL =
) NVVRO_RE‘ AYE g NC NV VR RE L<0>
AD30 NV VRL_RE* (5 AYS gy NC NV WR RE L<1>
ADS1 NV_WE_CKO* NC NV_WE CK L<0>
o BEO* W VE K1t BES g NC NV VE CK L<l> .
C/ BE1*
@ BE2" — UssPON USB HUB1_UP_N w o
B P ussPoP USB HUBL UP_P 2 o External Hub 1
Pl RQA* c B USBPLN_AL NC USB_1N
Pl RQB* o & ussP1pP NC USB 1P
Pl RC* | o = usBP2N__N2 USB_BRCRYPT_N o5 100 157
PI RQD* O| g usBP2p|_P2 USB_BRCRYPT_P 0 100
o UsBP3N NC USB 3N
RECD - USBP3PL_L20 gy NC USB 3P
REQL*/ GPI CB0 = 9 UsPant B AN
REQ2*/ GPI 052 c USBP4P| NC USB 4P
REQ8*/ GP| CB4 s UsaPsN NG USB 5N
GNTO* (I PUY) %) USBPS5P| NC USB 5P
GNT1*/ GPI O61 s usePsN NC _USB_6N
GNT2*/ GPI 063 8 USBP6P|_N22 NC USB_6P
GNT3*/ GPI 065 T USBP7N| NC USB_7N
- L_ usBP7P_D21 NC USB 7P
PIRGET/ a1 B S [ usereN_t22 USB_HUB2_UP_N o
Pl RQF*/ GPI O3 a USEPEP USB _HUB2 UP P o External Hub 2
PIRQG/ 6P O —= T USBPON_E22 gy NC USB 9N
PIRQH/ GPI B mg & usePop B 9P PP3V3 S5 .
PCl RST* %5 ~ ~UsBP10N NC USB_10N
SERR = 9 USBP10P| 2 % @E i({z
USBP11N
PERRY T W| user11p NC USB_11P 1Il?o2K061 11RO2K064 lIl?o2K066
| RDY* il USBP12N_L24 NC USB 12N 5% 5% 5%
PAR g USBP12P NC USB_12P Tiew Fiew ALY
DEVSEL* USBP13N_A24 NC USB_13N 2402 2402 402
FRAME* L_USBP13P|_C24 gy NC USB 13P
PLOCK R2060* R2062* R2065*
USBRBI AS* 2 522 ra PCH USB_RBI AS 10K 10K 10K
STOP* USBRBI AS| 1/ 12% 1/ 12% 1/ 12%
TRDY* V65 2 V65 2 V65 2
PVE* (1 PU) OC0*/ GPI 069|_NI6 _ gga PCH GPI G59 am o 2
PLTRST OCL*/ GPl O40|_J16 gy USB HUB SOFT_RESET L . 5
OC2*/ GPI 041 _F16  gpm PCH GPl 41
CLKOUT_PCI O OC3*/ GPI 42| L16 g PCH GPI 042
CLKOUT_PCI 1 OCa*/ GPl O43|_EL4 g PCH GPI 43
CLKOUT_PCI 2 OC5*/ GPl 09|_GL6 g PCH GPI &
CLKOUT_PCI 3 OCB*/ GPI OLO|_F12 _ gpe PCH GPI 010
CLKOUT_PCI 4 OC7*/ GPI OL4|_T15 _gpe PM LATRI GGER L am e %
R2070*
22.6
1%
T
402,

1
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PESVE S5 ENEBRERT
PP3V3_S3 B3 517 91 92 93 34 35 96 48 59 53 54 55
PP3V3_S0
DA R R
110 10K 2 SMC | G THROTTLE L
1 RzRZfljofl 10K 1 VA 2 O% TTIEW M-TF 402wy Pl UG DET L
’\/\/\/ 5% I7'T6W M--LCF 402
R2112 20K 1 2 GVUX_| NT
5% I7T6W M--TF 402
R2113 10K LAAA2 SMC RUNTIME SCI L
R2114 10K 1 2 °% ITI6W M-LF 402 pcH FCIM EN L
RZT155 ok LANNZ 5% 1716W xfff ‘132 ENET_LOW PWR
T 5o —IT TEW— W 1
R2116 O 1/\/\/\/2 5% I7'T6W M--LCF 402 PC'_| G:’ ms
R2120 10K 1 2 AUD | PHS SW TCH EN
b Iazj :!j 1OK 1 VvV V2 5% I7T6W M-TF 402 LPCPLUS G:’l O
R2122 10K "N\ 5% T TeW M TF 307 N L
2 oDD_PWR
T ROTS5 TOK M\ T TV VT T po Gl cpa
5% I7T6W M--TF 402
4 10K 2 PCH VRM EN
R212 1/\/\/\/ 5% I7T6W M-TF 402 C'_|
R2130 10K 1 2 MXM_GOOD
131 10K LN TS T TEW W TE A0z SDCARD RESET
A 137 10K TN\ 5% T TeW Ve TF 407 JTAG GVUX TCK
’\/\/\/ 5% I7'T6W M--LCF 402
R2133 10K LAAAZ JTAG GMUX_TDO
R2134 10K 1 2 °% ITIBW M-TF 202 pcH Gpl 039
R2135 NN 5% T T6W M TF 307
10K wol
R2136 0 LAAAZ 5% 17 T6W M LF 402 EN
10K N
0 AN oW TEa07 AP_PVR E
R2137 10K LAAAZ EW PWR_EN
R2138 10K LAANZ 5% I7I6W M-LF 402 ¢ TEMP ALERT L
5% I7T6W M--TF 402
R2139 100K LA 2 ror—ror—SP - ROM USE_MLB

| PU* = Only on TACH function. PP3V3 SO g?;éggs;gggo;g];%;gajészés
45 45 25 20 SMC | G THROTTLE L BMVBUSY*/ GPI 00 oM T CLKOUT_PCl E6N] NC PCl E G-Kiggm Eggs B
6 NC PCIE CLK
1020 5 ry—FW PLUG DET_L - Cl_{TACHY GPI L (1PU) | BEtg(lglgﬁgK M CLKOUT_POI E6R AR ° R211%91 1%&55
o7 20 ry— GVUX_ | NT D37 [TACH2/ GPI 06 (1 PU*) FeBA CLKOUT_PCI E7N NC Eg: E &ﬁiggm EEZS s P 5% ow
NC - .
w0 SMC RUNTIMVE SCI L 32 |raceiepior (ipe) (O OF 10) CLKOUT_PCI E7P—AEAL ’ Mabh, [ ]85
2 PCH FCIMEN L - FlO [Pl (1PY M SC A20GATE| 2 gu  PCH A20GATE
37 20 ENET_LOW PWR K9 |LAN_PHY_PWR_CTRL/ GPI O12 csB K133M N
CLKOUT_BCLKO_N CLKOUT_PCIESNL_AME g FSB CLKI33M CPU N gy 10 o
o PCH GPI QNS TIerols (1PD) CLKOUT_BCLKO_P/ CLKQUT_PCIEBP| AMI g FSB CLKI33SM CPUP  mmwe
63 20 20 AUD I P|_|'S SW TC'_| EN SATA4GR/ GPI OL6 6_7_10 12 _13_15 17 18 21 23 24
PECI PECI 10 01 86728%48%76%73%4
47 20 5, LPCPLUS GPI O E TACHO/ GPI OL7 (1 PU*) )
woEm-OOD PMRENL = o V7 [scoowceloe? 8 RONGBTL e PCHRCINL
20 _PCH GPI Q24 H10 [VEM LED/ GPI O24 PROCPWRGDL_BE10 . CPU_PWRGD [ooTy 10 25 01 R2161
20 _PCH VRM EN AB12
o PCH VRMEN g AB12 loPicR7 THRMIRI P, BD10  gu  PCH THRMIRIP_L AR 2| PM THRMIRI P Lm0 1o o
w25 oMy | SOLATE CPU MEM L o= V13 [Pl 28 (IPY o al 5%
1/ 16W
TP_P TP_PCl_L STP_PCI */ GPI CB4 — Tp1|_BA22 NC PCH TP1 . Mios"
20 (OO} MXM_GOOD V6 |SATACLKREQ*/ GPI 085 % NC PCH TP?
54 25 20 (oo} SDCARD RESET AB7 |SATA2GP/ GPI CB6 TP2|_AWR2 .
57 25 20 COOT} JTAG GMUX_TCK AB13 |SATA3GP/ GPI CB7 TP3|_BB22 NC PCH TP3 s
o = p—ITAG GVUX_TDO M31SLOADY GPI 88 Tpa|_avas NC PCH TP4 . (DPL_B_MONL_N)
20 PCH _GPI G839 P3 |SDATAQUTO/ GPI CB9
° . NC_PCH TP5 . (DPL_B_MONL_P)
7 20 g AOL_EN H3 |PCl ECLKRGE*/ GPI 045 —— —
7 33 20 ¢OOT} AP_PVR _EN E1 |PCl ECLKRQ7*/ GPl O46 TP6|_AV43 NC PCH TP6 o (DPL_B_MON2_N)
w0 20 o EW PVR_EN ABG_[SDATACUT1/ GPI 048 TP7l_Avas NC PCH TP7 . (DPL_B_MON2_P)
25 20 (M} VE_TEMP _ALERT L AA4 |SATASGP/ GPl 049 NC PCH TP8 SATA OB ANA)
57 a7 20 ey SPI ROM USE_MLB £8 lopios7 TP8|_AF13 . (  OB_ )
TPol M8 NC PCH TP9 6
26 PCH VSS NCTF<1> A4 |VSS NCTF1
2 s PCH VSS NCTF<2> A49 |VSS_NCTF2 TP10|_N18 NC PCH TP10 B
A5 _|vss NCTF3
[ AS0_|vss_NCTFa TP11| _AJ24 NC PCH TP11 .
9ss PCH VSS NCTF<5> A2 |VSS_NCTF5
[ AS3 |VSS_NCTF6 9 TP12| AK41 NC PCH TP12 o ( XCKPLL_MON1_N)
s _TP_PCH VSS NCTE<7> B2 |VSS NCTF7
’ B4 |vss_NCTF8 &) TP13|_akaz NC PCH TP13 . ( XCKPLL_NMONL_P)
2 PCH VSS NCTF<9> B52 |VSS NCTF9
[ B53 [VSS_NCTF10 TP14|_MB2 NC _PCH TP14 .
a6 PCH VSS NCTF<11> BE1 |VSS_NCTF11
2 e PCH VSS NCTF<12> BE53 |VSS_NCTF12 TP15|_N32 NC PCH TP15 s
BE1 [VSS_NCTF13
[ BE53 |VSS_NCTF14 TP16|_MBO NC PCH TP16 .
2 e PCH VSS NCTF<15> BH1 |VSS_NCTF15 L
BH2 [VSS NCTF16 TP17[ N30 NC PCH TP17 3
a6 PCH VSS NCTF<17> BH52 |VSS NCTF17
BH53 |VSS_NCTF18 TP18| _H12 NC PCH TP18 s
9s s PCH VSS NCTF<19> BJ1 [VSS NCTF19
[ BJ2 |VSS NCTF20 TP1o|_AA23 NC PCH TP19 .
a6 PCH VSS NCTF<21> BJ4 |VSS_NCTF21
2s PCH VSS_NCTF<22> BJ49 |VSS NCTF22 NG 1| Amas NC PCH NC1 .
I BJ5 |VSS_NCTF23 NC 2| AB3s NC PCH NC2 s
BJS0 |VSS NCTF24 =
— 2 NC PCH NC3
s - POH_VSS_NCTF<25> 8352 |vss NCTF25 N NG PCH NGA :
BJ53 |VSS _NCTF26 - NC PCH NC5
20 25 45 46 0 s PCH VSS NCTF<27> DL_|VSs_NCTF27 NC_5{ T39 s
20 a D2_|VSS_NCTF28
e 1 s PCH V! F<29> \VSS_NCTF29 (IPD) |NIT3_3V*|4P6 TP_PCH | NI T3V3_L
e £l |VSS _NCTF30
2045 [ E53 |VSS NCTF31 TP24|_clo NC_PCH_SST .

20 25 63

6 20 47

20 42

20 73

20 33 73

20 40

20 25

6 20 47 57
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oM T
u1800
| BEX_PEAK_M
FCBGA
» PP1VO5_SO_PCH VCCA CLK (10 oF 10) PP1V05_S0 8,70, B 4730 20 71 28
D 52 M AP51 |VOCACLKL vea! o5l V24 3062 mA (VCCl J 1-56] total)
\vecacLk2 vea 0| V26
GN\ND m vecal o7|_Yz24.
320 mA SO, 67 mMA Mon AF23_|vooLANL @ vooros vz
AF24 |VCCLAN2 PP3V3_S5 5,747 15,19,20,21,23 27 31 35
: CCSUS3_3_1[ V28 163 mA SO, 65 mA S3-S5
PCH out put, for decoupl ing only v 3 :
PPVOUT_S5 PCH DCPSUSBYP DCPSUSBYP xﬁigii ﬁ (VCCsUs3_3[1-32] total)
525 2 PPIVO5 SO (é) VoCsus3_3_4| w4
L UF % 1849 mA SO, 700 mA M on g AD38 \VCCMEL 7| | VOCSUS3_3_5| P28
5 igw (VCCME[ 1-16] total) . AD39 \VCOME2 7 | VOCSUS3_3 6| P26
705 ADA1 |VCOMVE3 <[ | vecsus3_3_7[ s
AF43 |VCCVE4 —l | vccsus3_3_8| N6
= PLACE_NEAR=U1800. Y20: 2. 54MV AF41 |VOOVES — | vccsuss_3 9| wes
AF42 |VCONES 8 VCCsus3_3_10| M6
o— V39 |VCCOMVE? ) VCCSUS3_3_11| L28
a1 |vooves veesuss_3_12| 126
va2 |vooves = |vocsuss_3_13| 328
Y39 |VCOMELO vecsus3_3_14| 126
va1 Jvooverr B |vocsuss_s_is| tps
Y42 _|voovEL2 E VCCsus3_3_16| _H26
PCH out put, for decoupling only VOCSUS3_3_17 g:
__PPVOUT_G3 PCH DCPRTC va_|pePRTc VOCSUSS_3_18
CK_W DTH=0. 2 mm VOLTAGE=X. XV VCCSUS3_3_19| F28
N C2210 232319 12 7,0 PP1V8 SO VCCSUS3_3_20| _F26
? 164 mA (VCCVRM 1-4] total) L_aws |veovrve d VCCsus3_3_21| E28
C 8\/’ . [PP1V05_S0_PCH VCCADPLLA VOCSUS3_3_22 ;22
68 mMA tﬁv&mmum VOCSUS‘Q’E*? o6
PLACE_NEAR:UISOO. VO: 2. 54MM \ocADPLLA2 xgﬁ—g—zg o
.« _PP1VO5_S0 PCH VCCADPLLB VOCSU83:3:26 A28
69 mA %v&mmum vocsus3_3_27| A26
3062 mA (VCCIJ 1-56] total) VCCADPLLB2 | VOCSUS3_3_28| W23
32 44 % PPLVO5_SO
SR PP1V05_S0 §7,10,42,09, 36,4710 20 71 25
AH23 Vool ce1 VCCl 066]_ V23 3062 mA (VCCl J 1-56] total)
/N = ng: gi PP5V_S5_PCH V5REFSUS 2
1y s 2225 mm | LAHES V5REF_SUS|_F24 < 1 mA SO-S5
4021 " agn AE34_lvoo ce PP5V_S0_PCH_V5REF »
B8R 2 115 mA A4 |vool s %) verer| kaa | < 1 mA
PLACE_NEAR=U1800. V12: 2. 54MM AF32 |vcol ot T PP3V3 SO 50,51 52 54 53 62 6368 6972
- 377217 éa 29 304314%3424435426
PCH out put, for decoupling only O wvecs 38l J38 ¢ 357 mA AhBHBTESTT
- PPVOJT SO PCH DmEPScSLTAu:—x - 12 |DCPSST E_g vees_3_9| L3s (VCC3_3[1-14] total)
— = CC3_3_10|_MB6
PCH out put for decoupl i ng only Vees_3_
1 2220 PPVOUT_S5 P SUS v22_|popsus S Vo5 1A
?80/1 NLENE WIS 3 O vccs_3_12| P36
2 LoV NEERx. mm & vees 3 13| uss ]
a2 1 C2230
JLUF PRSVS S0 ettt
= . ?8& vocs 3 14| apia 357 mA (VCC3_3[1-14] total) #BBHHEFES
I %EN PLACE_NEAR=U1800. Y22: 2. 54MVI PP1V( P W PLL TA
B 1 VCCSATAPLL1 31 mA (if GPIOR27 is |ow)
- VCCSATAPLL2| _AK1
3127 23 21 20 19 18 17 7.6 _.PP3V3_S5
SEBBBART S PP1V05_S0 12 13 15 17 18 20 21 23
163 mA SO, 65 mA S3-S5 P18 |VCCSUS3_3_29 84728°28%48%18%7
(VOCSUS3_3[ 1-32] total ) we |vocsuss_ 330 Voo cof_AH22 g 3062 mA (VCOI [ 1-56] total) e
- 20 _|vocsuss_3_31 PP1V8_S0 6712 16 21 23 24 58 71 72 87
w2 |vccsuss_s_32 VCOVRVE|_AT20 | 164 mA (VCCVRM 1-4] total)
©85%3,%25°81305%0°15°37%7 27 PP3V3_S0 Q
BERABBBEE 357 mA 15 lvocs 35 5 veal oLol_AH1e GPl Q27 | HDA_SYNC | VccVRM | PLLs
(VCC3_3[ 1-14] total) 16 vecs 3.6 gy <L voo ol Ao
vi6 lvocs 3.7 5 |<T: vea orz| aF22 1 (IPU | O (IPD) 1.8V Fl oat
veaol o13|_Ap1e
21N Ua aral aza 1 (1PY 1 1.5V Fl oat
9 vea o1s|_AF19 0 X 1. 05V 1. 05V
xg: 33 //:;ig Note: 1.5V option consunes nore current than 1.8V
VCCl O18|_AB20 PLLs = VccAd k, VCccSATAPLL, VccAPLLEXP & VccFDI PLL
veal o1e|_AB22
23018 30 38 1 3 1 doo £ELVO5_SO Voot ceo-Ane2
<1m A18 v cruioL % PP1V05_S0 8,709 4209 45 7 od8 20 21 25
V_CPU_I &2 Ej VCOMEL3|_AA34 1849 mA SO, 700 mA M on
VCCMEL4|_Y34 (VCCME[ 1-16] total)
VCCMELS5 JL‘Y
VCCMEL6| _AA35 |
A ey e PP3VA2_GBH 5 PP3V3_SO Liveri £y 80 okay
2 mA SO-S5, ~6 uUA &3 [ a2 |veerre E é VCCSUSHDA| 6 M\ SO, < 1 mA S3-S5 35 87 45 93 17 M8 0 BL 52

Current

nunbers from | bex Peak EDS Spec Update rev 0.71,

doc #386904 (Table 8-3).

Pre-Silicon Mbile Estinmates.

o T
u1800
| BEX_PEAK_M
FCBGA
954745 8 1 39 3¢ EELVOS SO (7 & 10 PR2VS 50 _PCH VOCA DAC 8
1432 mA AB24 [VCOCOREL VCCADACL|_AE! 69 M
AB26 |VCCCORE2 VCCADAC2
AB28 |V 3
TR el
AD28 |VCCCORES -
AF26 |\VCOCORES =
AF28 |VCCCORE7
AF30 |VCCCORES
AF31 |VCCOORE9
AH26 |VCCCORELO 8
AHP8_|VCOCORELL > PP3V3_S0
¢—AH30 [VCCCOREL2 VCCALVDS| _AH38 | <1nm 73 80 83 B4 85 87 66
AH31 |VCCCORE13
AJ30 |VCCCORE1L4 > VSSA LVDS_AHEO ]
A131 vocoorers |~ PP1V8_S0_PCH VCCTX_LVDS e
23018 30 18 1 3 1 Bt V05 SO voor L vmee] Ands 59 mA
3062 mA (VCCI Q[ 1-56] total) |_ake4 |vcoicea oo Lvpesl_arag
»» PP1VO5_S0_PCH VCCAPLL_EXP VCCTX_LVDS4|_AT45
40 mA (if GPIOR27 is | ow) BJ24 |VCCAPLLEXP
954745 8 1 3 3¢ EDLVOS SO
3062 mMA AN20 _[VCCl 25
(vCCl g 1-56] total) AN22_|VCCl O26
AN23 |vVCCl Q27
a4 _ve oo g PP3V3_SO
AN26 __|vCCl cr9 VCC3_3_2 AB34 357 mMA 73 80 B3 B4 B85 87 88 99
AN28 _lvCel 080 vees_3_3| Al (VCC3_3[1-14] total)
BJ26 |vCCl GB1 VCC3_3 A_Ams_f
BJ28 |voa a32 E
AT26 |vVCCl G383
AT28 |VCCl G384
A6 _|vCCl C35
A28 |VCCl G386
2@2 xg: g; il PP1V8_S0 671210 21 23 20 50 71 72 07
Ape_voo o ' VCCVRMR|_AT24 164 mA (VCCVRM 1-4] total)
Aves lveaodo % PP1V05_S0 §47580,12 13,15, 17538 20 21 23
BA26 lvcai o4l VCCDM 1| AT1 61 mA (1.1V)
BA28 |voCl 042 VCCDM 2| 58 mA (1.05V)
BB26 |vCcCl O43
BB28 [vCCl 44
BX26 [vCCl 45
BC28 |vCCl O46
BD26 |vCCl o47
2232 xg: g: PP1V8_S0 071210 2123 20 50 71 72 07
BE2s Voo G50 VCCPNANDL|_AMLGE 156 mA (1.8V) )
B@6 Voo o6l vgNAMWv //:zg NOTE: Connect to 3.3V if NAND not used.
= W INA
st o | o ads
VCCPNAND5|_AK15
AN3Q _|VCCl 064 ~ VCCPNANDS AK13
AN31 VCCl OB5 a VCCPNAND7|_AML2
s5.03,03,5 59, 52.51.50.09 1 PP3V3 S0 S VOCPNANDSL_AMLA
BHELBBARIE "357 mA (VOC3_3[1-14] total) L_ams lvocs s 1 g VOCPNANDS —AMLS
PP3V3_S0
7271 o o ae a2 g e lilzlzlvsmso( VR R o oo 1 e 85 mA SO, 22 mA Mon ST R
»» PP1VO5_S0_PCH VCCAPLL_FDI = | vcoves_3 3| ap11
5m (if GPIA27 is |ow |18 |veorpipLL E VCOME3_3_4| AP9
uguysyyng LRGS0
3062 mA (VCCOl O 1-56] total) |_aws hooa

SYNC MASTER=K1/7 REF SYNC DATE=06/ 15/ 2009

PCH Power

D20

<SCH_NUM>
"<E4LABEL>

CB 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
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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BGL2

BB12

BB16

BB20

BB24

BB30

BB34

BB42

BB49

BC10

BC14

BC18

BC2

BC22

BC32

BC36

BC40

BC44

BC52

BHO

BD48

BDS

BE12

BE16

BE20

BE24

BE30

BE34

BE42

BE46

BE48

BE50

BE6

BES

BE3

BF49

BES1

BG18

B&24

B&

BG50

BH11

BH1S

BH19

BH23

BH31

BHA3

BHAT

I Bé@%-IQAQK_M
FCBGA

(9 OF 10)

VSS VSS|

P11

AD1S

AB16

AF12

AGB2

AHL1

AHLS

AH16

AH32

AV18

AJ19

Al34

VSS

(8 OF 10)

VSS|

AK30

AK31

AK32

AK34

AK38

AK43

AK46

AK49

A0

AVHE

AV22

AMH9

AML

AA50

BB10

AN32

ANS0

AN52

AP12

AP42

AP46

AP49

APS

AP8

AR2

AR52

AT11

BA12

AHA8

AT32

AT36

AT41

ATAT

AT7

AV12

AV16

AV24

AV30

AV34

AV42

AVA46

AV49

AVS

AV8

AWL4

AW 8

AW

BF9

AWMI0

AVB2

AY11

AY43

AYAT

1=
T

SYNC MASTER=K1/7 REF

SYNC DATE=06/ 15/ 200

TTTLE

PCH G- ounds

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | 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
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8 7

6 5

4 3

PCH VCCCORE BYPASS

# il §,-EESVS_S5
Bl Tepsy S5

PCH V5REF_SUS Filter & Fol | ower

5V Tol erance on USB)

1 mA SO-S5 (PCH Ref erence for
R2400°) Z D2400
%< NC T54DW X- G
i s "SRy BT
402
PP5V S5 PCH V5REFSUS .,
LR : 1 mA SO- S5
D C24109 1 PLACEiNEA\ﬁgUlé%_.%\ém 2.54MV
o —
i
5
g g5 ¥ PP3VE_ S0
gofun, P PPSV SO PCH VBREF Filter & Fol | ower
’ 1 m | (PCH Reference for 5V Tol erance on PCl)
R2401° s, D2400
%32 NC Z T54DW X- G
i s "5y BT
202,
PP5V_SO PCH V5REF "
R : 1 m
C241%?:_ 1| pLacE NEARUYETD, Rao: 2. 5amm
i —
2
i

PCH VCCAPLLEXP Fil ter
(PCH PCle PLL PWR)

» PP1VO5_ SO PCH VCCAPLL EXP

AGEEL. D8V A CE. NEAR=ULB00. BI24: 2. 54MU

° L

PCH VCCFDI PLL Fil ter
(PCH FDI PLL PWR)

2 PP1VO5 SO PCH VOCAPLL FDI

MRV

LACE NEAR—UIBOO BJ18: 2. 54Mv |1

.||—|

PCH VCCSATAPLL Fil ter
(PCH SATA PLL PWR)

» PP1VO5_ SO _PCH VCCAPLL_SATA

VOLTAGEST. 05§ AcE_NEAR=UL800. AKL: 2. 54MM | 1

PCH VCCACLK Fil ter
(PCH M sc PLL PWR)

2 PP1VO5_SO PCH VCCA CLK

=1,

Current nunbers from | bex Peak EDS Spec Update rev 0.71,

BUACE. NEAR=ULB0O. APS1: 2. 5amvi |1 C24 1

.||—N|

doc #386904 (Table 8-3).

PCH VCCRTC BYPASS
(PCH RTC 3.3V PWR)

49 a8 a7 as a5 43 2117 7 o _PP3VA2_ G3H
2 mA SO-S5 /
6 UA &3 PLACE |
C24201 1C2421 (1 C2422
11% — i).o}up ::Ef: JLUF
e [a [

PLACE NGRS, 231 Y s amm L

PCH VCCSUS3_3 BYPASS
(PCH SUSPEND PClI 3.3V PWR)

PP3V3_S5
1
#

PLACE_NEAR=U1800. P18: 2. 54MM |1 C24U%5
3
2

)

NI,

PCH USB/ VCCSUS3_3 BYPASS
(PCH SUSPEND USB 3. 3V PVR)

51775 PP3V3_S5

66'57 35

163 mA SO /
65 mA S3-S5

US3_3 Tot al

31 27 23 21 _20_1i
95'857°83 73 72

VOGS

~ % %o
5 b

—
B

PCH VCCOME3_3 BYPASS
(PCH ME 3.3V PWR)

°35084°3:%%1 %0%40%%51,%9 §_PP3V3_ SO
Pagtadg oo
Bl
PLACE_NEAR=U1800. AVB: 2. 54w |1 C2430
o
2 %g
x

PCH CORE/ VCC3_3 BYPASS
(PCH M SC 3.3V PWR)

5,58,52,5, 5,55, %0 0 PPRV3_ SO
a0 dode 1T 1 8
PLACE_NEAR=U1800. V15: 2. 54w |1 C24 35

99 88 87 B85 84 B3 80 73 73

PCH VCC3_3 BYPASS
» (PCH PCl 3.3V PWR)
gnpuupnly
A;sdgadgsdo 37 3? 30 28 2], és PP3V3 SO
WF: C2311 not in DG or CRB
3 PLACE_NEAR=U1800. J38: 2. 54M\/IJi C2436

%S{(;UF

82

T
41
F

&

02

)

Jsg:H—\

PCH VCC3_3 BYPASS
(PCH SATA 3.3V PWR)

gz s mi oy 3 B oy
47,98 §3 86 87 34 38 %5 59 2
158430401750 10 007,77 °_PP3V3_ SO

suusns
OM T W: C2413 not in DG or CRB
C2F415 PLACE_NEAR=U1800. AD13: 2. 54w |1 C24 37

3 2

PCH VCC3_3 BYPASS
(PCH PCl e/ DM 3.3V PWR)

BB: C2417 renpved fl om DG %% pP3va_s0
NO STUFF
417 PLACE_NEAR=UL800. AN3S: 2. 54w |1 C2438

sagnEyny
1UF
0%, %
? gefl ik
2

.||—|

PCH VCC3_3 BYPASS
(PCH CLK/ HVCMOS 3. 3V PWR)

534333073725

BB: C2419 renpved from DG 445 # PP3v3 S0
NO STUFE 0 25 %g %3 s N Es |
9 PLACE_NEAR=U1800. AB34: 2. 54MM |1 C24U§:9
%’Eﬁ' p o
M %5

Pre-Silicon Mbile Estinmates.

NEAR=U1800. A12: 2. 54MM

PLACE_NEAR=U1800. U23: 2. 54MM 62 % 2 5 Z
PLACE_NEAR=U1800. A26: 2. 54MM | 1 C2 26 |1 C2427 P
oUr L 01UF
2

PLACE_NEAR=U1800. AD38: 2. 54

PCH VCCPNAND BYPASS
(PCH NAND 1.8V/ 3.3V PWR)

a7 72 71 58 24 21 16 12 7 6 _PPLV8_S0O
PLACE_NEAR=U1800. AK13: 2. 54w |1 C2440

PCH VCCSUSHDA BYPASS
(PCH HD Audi 0 3.3V/ 1.5V PWR)
63,58,63,52,58,54,52,51 50 45_PP3V3_ S0

47°48' 4240 a7 38 29°28'27 28
85 84 73

21 20 18

PLACE_NEAR=U1800. L30: 2. 54w |1 C2445
L IF
: gt

PCH V_CPU_| O BYPASS
(PCH I.1V/ 1. 05V CPU I/ O PWR)

21 20,3817 15 19 12 10 7 o _PPIVOS_SO

73'70°40 26 25 24 23

PLACE_NEAR=U1800. AT18: 2. 54MM [ PLACE_NEAR=U1800. AT18: 2. 54MM
C24501 1C2451 |1 C2452
4. 7UF UF™ —L 0, 1UF

T

6 402

o;

21 20,18

PLACE_NEAR=U1800. AT18: 2. 54MM

PCH VCCI O BYPASS
(PCH DM 1. 05V PWR)

2120 3817 35,19 12,107 8 PP1V05_S0
SRR
PLACE_NEAR=U1800. AT16: 2. 54MM C2455

T !

21 20 18

PCH VCCLAN BYPASS
(PCH 1.05V LAN Core PVR) %62
G\ID —
_ L 460 " PCH VCCl O BYPASS
PLACE_NEAR=U1800. AF23: 2. 54MM ég': (PC." PCIE 1. 05V PVR)
T, 6.3V
2 %;E%V' R g
<4 PLACE_NEAR=U1800. AN20: 2. 54MM
C210%9 1 1 C2491 1 C2492 1 C2493 1 %3':494
PCH VCOME BYPASS e :_ — - — 1
(PCH 1. 05V ME Core PWR) G-é%\gfz %5‘/ %5‘/ %5‘/ 2 Gy
21 20,30 41,45, 4740 3,2 PLV05_SO
PLACE_NEAR=U1800. ;A D4 ) PLACE NEAR=U1800. AN20: 2. 54MM
PLACE_NEAR=U1800. V39: 2. 54MM ELRC@E%EA&:Ulﬁ@"RCéE%EA&:a‘I‘ 0. AN20: 2. 54MM =
C2465 C2466 1 C2467 1 1C2468 469
% %, 0/ _: - 1&3’; - 1&3’;
X5R- gg%%«w—lr X5R- gg X5R- gg 2 S%EEM 2 S%EEM

PLACE_NEAR=U1800. AD38: 2. 54MM
PLACE_NEAR=U1800. V39: 2. 54MV =
PLACE_NEAR=U1800. AD38: 2. 54\MM

2120 18 1715 13 12 107 5 _PP1VO5 SO

86 73'70 40 26°25 24 33

86 73'70 40 26 25 24 33

PLACE_NEAR=UL800. AF32: 2. 54M\/|Ji ?8':47 5

73'70 40 26" 25

(PCH 1. 05V CORE PWR)

PLACE_NEAR=UL800. AB24: 2. 54MM
Cc24

701 1C2471
e
& EIIE

PLACE_NEAR=U1800. AB24: 2. 54MM

PCH VCCl O BYPASS
(PCH CLK 1. 05V PWR)

1715 13 1210 7 5 _PP1VO5_ SO

1 C2476 1 ¢
%y T, éxl T, &%
—F%&M % 2 g

PLACE NEAR-LIR90. (423 8 5o 2. san |

PCH VCCI O BYPASS
(PCH USB 1.05V PWR)

1735 33,02 107 6 PP1V0O5_S0
PLACE_NEAR=U1800. V24: 2. 54M\/Il C2480

I %é%/

PCH VCCI O BYPASS
(PCH SATA 1.05V PWR)

o geasen, 3, PPIVOS_SO
PLACE_NEAR=U1800. AB19: 2. 54w |1 C2485

T,

SYNC MASTER=K1/7 REF SYNC DATE=06/ 15/ 200
e

PCH Non- GFX Decouplin

CB Appl e I nc.
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL OC)\/PUT I 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
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8 7 6 5 4 3 2 1
GFX (CPU VCCAXG) DECOUPLI NG

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

PLACEMENT_NOTE ( C2500- C2506) :
IPI ace on bottom side Iof U1000.

00 a0 13 7 o _-PPVCORE SO0_GFX

1C2500 1C2501 C2502 1 1
%‘%UF - 202, g,g, - 5:3320%95 . 5:3;20%96
R/ > Xgé 20% 20%

T oo T B

PLACEMENT_NOTE (C2524- C2539) :
IPI ace on bottom side Iof U1000.

1C2F524 1C2525 |1 C2526 JiC2527

T
VCAP2 ( CPU BSC Package) DECOUPLI NG .

|
N
P

_ﬂE_
L2
Lol
|l

i

5x 1uF 0402

PLACEMENT_NOTE ( C2510- C2514) :
| IPI ace on bottom side _of U1000.

12 - _PPVCORE SO_CPU_VCAP2

Desi gn reconmendations from Cal pella Small Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Calpella Small Form F actor Schematic Check List Rev 1.1 (doc #395914) table 3.26.

PLACE_NEAR=U1800. AE50: 2. 54MVI PCH VCCADAC Fil ter
(PCH DAC PLL PWR)
50
63,08.53,62,58 54,57 51 50 20_PP3V3_ S0 R2g50 180 OHMH 1. 5A PP3V3_ SO PCH VCCA_DAC n
WEBLUBHETE 69 mA 1 PP3V3_ SO PCH_VCCA_DAC F i @!EEEEW‘E \I%W BFES: 2 WM 69 mA
% . 69 M 0603 A
WD VOLTAGS 313V C2550 C2551 C2552 PLACE_NEAR=U1800. AE50: 2. 54M

PLACE_NEAR=U1800. AE50: 2. 54NM
PLACE_NEAR=U1800. AE50: 2. 54

PCH VCCADPLLA Filter
L2560 (PCH DPLLA PWR)
0

o 7¢ PP1VO5_SO
137 mA

36
an
g

PCH VCCADPLLB Fil ter
L2565 (PCH DPLLB PWR)
0

- 360-M PP1V05 S0_PCH VCCADPLLB ”
VO T ' Vv 69 m
ﬂo’%%&p <

1 C2566 PLACE_NEAR=U1800. BD51: 2. 54MV

UF
2202L6||;ﬂ 0%,
POLY- 2aRY 2 : EN
CASE- B2- SML e

PLACE_NEAR=U1800. BD51: 2. 54MM

PLACE_NEAR=U1800. AP43: 2. 54MM PCH VCCTX_LVDS Fil ter
L257O (PCH LVDS TX PWR)
07 72 71 58 23 21 16 12 7 6 _PPLV8_SO PP1V8 SO0 _PCH VCCTX LVDS 2
59 mMA | NECK W DTHR0: 2 59 mA

0805
C2570 l l C2571 1 CZPE?[ZJE PLACE_NEAR=U1800. AP43: 2. 54MVI

L=

CPU/ PCH GFX Decougl i ng
(3, apretne.  sodiNw]D
<]

SYNC NVASTER=K1/ REF SYNC DATE=06/15/ 200 A
PLACE_NEAR=U1800. AP43: 2. 54MM

PLACE_NEAR=U1800. AP43: 2. 54 =

Desi gn reconmendations from Cal pell a Design Guide Rev 1.5 (doc #398905) Section 3.25.3 tables 161 and 162. <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE I V\FCRMA | ON_CONTAI NED HEREI NIS THE
I ETARY PROPERTY_OF APPL| vaUT I NC.
THE PCBESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 25 OF 132

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

Current nunbers from | bex Peak EDS Spec Update rev 0.71, doc #386904 (Table 8-3). Pre-Silicon Mbile Estinmates. IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

2120 181715 13 12 107 5 _PP1VO5 SO
od775%8°48%28%4 o
XDP_CPU_BPM CRI TI CAL XDP
RP2600 oM T 1R2615
01 10 XDP_BPM L<0> 1 8 32600
91 10 [T XDP_BPM L<1> 2 0 7 LTH- 030- 01- G- D- NOPEGS 1/15w
oo rmy XDP_BPM L<2> 3| $ioq o F-ST-SM 2h02"
o 10 ry—XDP_BPM L<3> 4 SMLA 5 2 [ ol
D o1 10¢gry—XDP_PREQ L OBSEN_AQ =10 0l> ous OBSEN_C0 CPU_CFG<8> ame o
XDP. C%UO_]C:FG o1 10 rmy—XDP_PRDY_ L OBSFN A1 100" o OBSEN C1 CPU_CFG<9> ame
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1 1
1 C2940 R2940 R2941 I
—L—2uF 10K 10K 516- 0229
T 2% 1/ 16W 1/ 16W SYNC MASTER=MASTER
2 & M- LF M- LF SPD ADDR=0xAO0( WWR) / 0xA1( RD) ——
DDR3 SO- DI MM 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,
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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8 7 6 5 2 1
CPU CHANNEL A DQS 0 -> DIMM A DQS 0 CPUCHANNELBDQso->D|NMBDQso
22020 MEMA DOB N<O> o = NMEM A DS N<O> .izzvsesrsozn MEMB DOS N<O> o0 - — M B _DQS N<O> 4, 29 30 02
02 29 20 nwwgm:'ﬁ — NEM A DOS_P<O> 1, 2 20 02 o2 20 2 nwmm:'m = I\/EMB DQS_P<0> 11 2 2 o2
o2 29 20 1 MEM_A_DVKO> —PSETTRE. — MEM A_DIVKO> 11 26 20 92 92 30 20 11 MEM_B_DMEO> —PSETTRE. = MEM B_DIVKO> 1120 20 02
1. MEM A_DO<7> MAREBASESTRUE — —\VEM A DO<7> 20 o » MEM B_DQ<7> VARECBASESTRUE — —\EM B DQ<7> w0
o u MEM A DQ<6> —SETRE = —MEM A DO<6> o MEM B DQ<6> VRRE BASESTROE —  —MEM B DO<6> 4
= MEMA DOS>  THETEETRE — —MEM A DO<1> w0 o 1n MEM B_DQ<5> WKE BASESTROE —  —MVEM B_DOQ<2> o
. M—D(Lwr’mﬂﬁ — =MEM A _DQ<0> 2 « 1 MEM B_DQ<4> WKE BASESTRUE — —\VEM B_DQ<4> o
o 11 MEM_A_DQ<3> _BASEETRE —  —MVEM A_DQ<2> 26 2 1 MEM B_DQ<3> WKE BASESTROE — _\EM B_DQ<3> 20
w11 MEM A_DQ<2> —BASESTRE. — —MEM A_DQ<3> 2 11 MEM B_DQ<2> BASEETRE. —  —MEM B_DOQ<1> 0
o u MEM A DQ<1> _BASESTRE —  _\VEM A_DO<5> 20 e u MEM B DQ<1> VAREBASESTRUE —  —\VEM B_DO<5> w0
D . M—D(LWFM_IM — =MEM A DOQ<4> w0 o2 11 MEM B 0> WAREBASESTRUE — —MVEM B_DQ<0> o
CPUCHANNELADQ81->D|NMADQ81 CPUCHANNELBDQ81->D|NMBDQ81
o “M‘Lwrm = A DS _N<1> 0 nmLm — =MEM B DOS N<1>
w1 MEM A DQS P<1> “TROE — —NEM A DQS P<1> ,, 1 MEM B DOS P<1> =TRE— —VEM B_DOS_P<1> 4
o u MEM A _DME1> —BASESTRUE —  —MEM A DMVE1> 2 » u MEM B _DMc1> —BASESTROE. —  —MEM B_DvK1> 0
w2 1 MEM A DO<15> VAREBASESTRUE — —\EM A _DO<11> ., w2 n MEM B DO<15> MAKE BASESTRUE — —MEM B DOQ<15> .,
o« MEM A DQ<14> BRSETRE —  —\VEM A _DQ<10> 1 2 MEM B 14>  VRKEBASETRE T T o\EM B DO<14> o
92 11 Mm_ — =MEM A DQ<8> 28 02 11 MEM B _DQ<13> — STRE. — -MEM B _DQ<13> 30
o u MEM A_DQ<12> _BASESTRE —  _\VEM A_DO<9> 20 w1 MEM B DO<12>  WREBASESTRE —  —\FM B DQ<8> w0
o 1n MEM A _DQ<11> CBASESTRE —  —)\EM A_DO<15> . wn MEM B DO<11>  VREBASEETRE — _\EM B DO<11> 4
o 1 MEM_A_DO<10> _BASE= — =-MEM A DO<14> ., o n MEM B_DO<10> _BASE= — =MEM B DQ<10> .,
o 1 MEM A_DQ<9> BRSETRE = VEM A _DO<I3> . o2 1 MEM B_DQ<9> WRKE BASECTROE —  —NEM B_DOQ<12> .
o » MEM A DQ<8> M= =MEM A DO<12> ., o u MEM B_DQ<8> mﬂx — =MEM B DO<9>
CPU CHANNEL A DQS 2 -> DIMM A DQS 2 CPU CHANNEL B DQS 2 -> DIMM B DS 2
w1 MEM A DOS N<2> — =MEM A DQ5_N<2> ,, w1 MEM B DOS N<2> — =MEM B DQ5_N<2> ,,
w21 MEM A DQS _P<2> —BASEETROE — —MEM A _DQS P<2> ,, 1 MEM B DOS_P<2> _BASESTROE —  —_VEM B_DOS_P<2> 50
o u MEM A _DM<2> —BASESTRUE —  —MVEM A _DMVKE2> 2 « un MEM B _DM<2> —BASESTROE. —  —MEM B_DMWK2> 0
= MEM A DO23>  HEWEETRE = SMVEM A DQ<23> = MEM B DO<23>  WREFOETRE T SMEM B DO<23> o
o 11 MEM A 22> _BASE= = M A 19> o2 1. MEM B 22>  WRREBASES = _MEM B 18>
o 11 MEM A _DO<21> e = =MEM A DO<20> . e 1n MEM B_DO<21> e — =MEM B DO<20>
o 11 MEM_A_DQ<20> _BASE= — =MEM A DO<22> ., o MEM B_DO<20> _ MRE_PASES — =MEM B DQ<17> .,
s MEM A DO<19> — VREWOETRE = SMEM A DO<21> . = MEM B DO<19>  WREFSETRE — -MEM B DO<19>
" %ﬂw — =MEM A DQ<18> 2 11 MEM B DOQ<18> _BASEETRE —  —VEM B DQ<22> o,
e 1n MEM A DO<17> BASEETRE —  _VEM A DO<17> 5, e MEM B DO<17>  VREBASEETRE —  —\EM B DQ<21> o,
o u MEM A DQ<16> T = =MEM A DO<16> 2 MEM B 16> mﬂx — =MEM B DO<16> .,
CPU CHANNEL A DQS 3 -> DIMM A DQS 3 CPU CHANNEL B DQS 3 -> DIMM B DS 3
C w1 MEM A DOS N<3> o= =MEM A DOE N<3> ., w1 MEM B DQOS N<3> = =MEM B DCS N<3> .,
02 11 MEM A_DQS_P<3> — ~ — =MEM A DS _P<3> 2 u MEM B_DQS_P<3> ! ~ — =NMEM B DQS_P<3> 4
11 MEM A_DME3> _BASE= — =-MEM A DMk3> 20 1. MEM B_DMk3> _BASE= — =MEM B_DMk3> w0
= MEM A DO31>  THEWSETRE — SMVEM A DO<27> . = MEM B DO<31>  WREFOETRE = SMEM B DO<27> s
0 11 MEM A > _BASE= = M A 26> o2 11 NEM B > _BASE= = M B 26>
o 11 MEM_A_DQ<29> _BASE= — =MEM A DO<25> ,, o 1n MEM B_DQ<29> _BASE= — =MEM B DQ<24>
 u MEM A_DQ<28> —BASEETRUE. — —MEM A_DOQ<24> »u NEM B _DO<28> _ WAREBASESTRE —  _\EM B _DO<30> 5
o u MEM A_DQ<27> _BASESTROE —  —_MVEM A_DO<31> e MEM B DQ<27>  MREBASESTRE — _\VEM B DO<28> .,
w u MEM A DQ<26> BASEETRE —  —MEM A _DQ<30> 5, » u MEM B DQ<26> _BASEETRIE. —  =MEM B DO<29> 5,
o » MEM A_DQ<25> —BASEETRE —  _VEM A_DO<28> w1 MEM B DO<25>  WAREBASEETRE — _\EM B DQ<31> o,
o u MEM A_DQ<24> a ='$ — =MEM A DQ<29> w1 MEM B 24> mﬂx — =MEM B DQ<25>
CPUCHANNELAIX_S4->D|NMAD(§4 CPU CHANNEL B DQS 4 -> DI NMBD@4
wu MEMA DQB Ned> oo - — A DQS_N<4> w1 MEM B DOS N<4> — =MEM B DQS N<4> ,,
= MEM A DOS_P<d> TRETOETRE — SNEM A DOS_peds . = MEM B DOS_P<4> TWREFOETRE — —MEM B_DOS_P<4> 5
o2 1 MMM-TM — =MEM A D\k4> 2 o« u MEM B_DVk4> oo — =MEM B D\k4> w0
« n MEM A DO<39> TR = =MEM A DO<33> « n MEM B_DO<39> —OASETTRE — =MEM B DQ<35> o,
wu MEMADQS38>  WEPRSETRET— MVEM A DO<39> = MEM B DO<38>  WREFOETRE — =MEM B DO<38>
w20 MEMA DQ<37>  PHC-PEETTRT —  MEM A DO<37> 11 2 20 92 92 30 20 11 MEM B_DQ<37> _BASEETRE —  VEM B_DQ<37> 11 29 30 02
= MEMA DO<36>  THTEETT — =MEM A DO<38> o wu MEM B DO<36>  WAREBASEETROE = "MVEM B DO<32> 4
o » MEM A_DQ<35> BASESTRE —  —VEM A_DQ<35> ., o 1n MEM B_DQ<35> _ WKEBASEETRE — —\VEM B DQ<33> _,,
wu MEM A DO<34>  PHREFETTRE = SMEM A DO<34> « u MEM B DO<34> TBASESTRE —  —MEM B DO<39> 4
o 11 MEM A_DOQ<33> BRSETRE — VEM A_DQ<32> . »n MEM B DO<33>  WREBASETRE 7 ohVEM B DO<37>
o 1w MEM A DO<32> BASETTRE — =NEM A DO<36> o o u MEM B_DO<32> mﬂﬁ — =MEM B DO<36>
CPUCHANNELADQSS->D|NMADQ85 CPU CHANNEL B DQS 5 -> DIMM B DQS 5
o 1n MEM A DQOS N<5> — =MEM A DQ5_N<5> ,, e 1n MEM B DQOS N<5> — =MEM B DQ5_N<5> ,,
B w2 11 MEM A P<5> —BASESTROE — M A P<5> ., o2 11 MEM B, P<5> _BASESTROE. — M B P<5> .,
o 11 MEM A_DMK5> = — =-MEM A DMk5> 2 1. MEM B_DMK5> _BASE= — =MEM B_DMk5> w0
o » MEM A_DQ<47> VRRE_EASESTROE = _\EM A DO<435 2 w1 MEM B DO<47>  WREBASEETRE = _\EM B DQ<47> o,
s MEM A DQu46>  WREBOETRE — -MEM A DO<42> . o MEM B DO<46>  WREFOETRE — —MEM B DO3>
" MWEMJM — =MEM A DQ<45> _,, o211 MEM B DQ<45> _BASEETRE —  —VEM B DQ<45> o,
o MEM A DOc4d>  THETEETTE — MEM A DO<dd> o wu MEM B DOQ<44>  WAREBASEETRE "= oVEM B DO<41>
s MEM A DO<43> — VRCWOETRE = SMEM A DO<A7> . o MEM B DO<43>  WREFOETRE — —MEM B DO46> o
w11 MEM A _DQ<42> BASEETRUE. — —MEM A DO<46> w11 MEM B_DQ<42> BASEETRUE. — —MEM B DOQ<42>
o 1w MEM A_DQ<41> _BASEETRE. —  —VEM A_DQ<40> o MEM B DQ<41>  WREBASEETRE — —\FM B DQ<44> o,
" M_D(&WF—M-TM — =MEM A DQ<41> _,, 2 11 MEM B_DQ<40> = -TRUE — =MEM B DQ<40> 4,
CPUCI—lANNELADQse->D|NMADQS6 CPUCI—lANNELBDQS6->D|NMBDQS6
w1 MEM A DOS N<6> — M A_DOS_N<6> w1 MEM B DOS N<6> — M B_DOS_N<6> ,,
11 MEM A_DQS_P<6> TROE — _NEM A DQS_P<6> ., » u» MEM B_DQS_P<6> “TROE — —NEM B DQS P<6>
w11 MEM A_DMK6> —BASESTRE. — —MEM A _DMVK6> e w211 MEM B_DMK6> _BASEETRE. —  —VEM B_DVK6> 0
o u Mmmmm{'“ — =MEM A DO<49> ., wu MEM B DO<BB> VR DSETRE = SVEM B DOS50> s
o 1 MEM A_DQ<54> BASESTRIE—  —VEM A DO<50> wu MEM B DQ<54>  WAREBASESTROE "= "—MEM B DO<55> o
w2 1 MEM A DOQ<53> BASEETRUE. — —MEM A DO<54> w2 1 MEM B _DO<53> _BASEETRIE. —  =MEM B DO<54> 5,
o » MEM A_DQ<52> —BASEETRE —  —MVEM A_DO<53> w1 MEM B DO<52>  WAREBASEETRE —  —\EM B DQ<53> o,
o« u MEM A DQ<51> BASEETRE —  —VEM A _DO<55> w1 MEM B DOQ<51>  WREBASEETRE —  —\VEM B DQ<49> .,
o MEM A DO<50>  TREPEETRE = SMEM A DO<51> o o MEM B DO<50>  WAREBASEETROE "— "oVEM B DO<B1>
o 1 MEM A_DQ<49> —BASETROE. —  —MEM A_DQ<48> w2 1w MEM B_DQ<49> VAREBASESTRE " —  _\EM B_DO<48>
o 11 MEM_A_DQ<48> _BASESTRUE —  —\VEM A_DO<52> ., . MEM B DO<48> TREFOETRE —  =MEM B_DO<52>
CPUCHANNELADQS7->D|NMADQS7 CPUCHANNELBDQS7->D|NMBDQS7
s MEMA DOS N<7> o = — =MEM A DQS_N<7> ,, w1 MEM B DOS N<7> — M B_DOS_N<7> 5
A »u NEM A DOS P<7> TWE-DRE TR — =MEM A_DOS_P<7> ., = MEM B DOS_P<7> WHREFSETRE — VM B DQS_P<7> ,
1. NEM_A_DME7> _BASESTRE —  —VEM A _DMK7> 2 2 1 MEM B_DVK7> _BASEETRE. —  —MVEM B_DVK7> % SYNC. VAGT ER= VAT ER SYNC DATE=NASTEH
= MEM A DO<63>  WREPOETRE = SMEM A DO<62> ., wu MEM B DQ<63>  WAREBASEETROE "= "MVEM B DO<63> 40 -
-« MEM A_DO<62> ERSESTRE —  _\VEM A_DO<63> ., w o MEM B DO<62>  WNEBSETRE — _\Ev B DO<62> ., DDR3 Byte/ Bit Swaps
e NEM A 61> BASEETRE. —  —MVEM A _DQ<56> »u MEM B DQ<61> BASEETRIE. —  =MEM B DO<57> by e
o 11 MEM A > _BASEETRE = —VEM A 1> o MEM B_DQ<60>  MREBASESTRE — —\EM B_DQ<56> o le | SCH "NUM>
o 1 MEM A_DQ<59> _BASE= — =MEM A DQ<59> +» 1 MEM_B_DO<59> BASES — -MEM B DO<59> ., Appl e I nc. .
o u MEM A DQ<58> —BSETRE = —MEM A DO<58> @ MEM B DQ<58>  WAKEBASETROE — —\EM B DQ<58> 4 ) <E4LABEL>
o 12 VEMLA 7> e T — =MEM A DO<57> . o MEM B DO<57>  WREFPOETRE = —MEM B DO<60> s NOTI CE OF PROPRI ETARY PROPERTY:
a2 1 MEM_A 56> — “TREE — =MEM A DO<60> 28 02 11 MEM B _DQ<56> — a — =MEM B DQ<61> 30 THE LNECRVATL ON CONTAI NED HEREI N | S THE
1 =TROE — VAKE_BASESTRUE  — PROPRI ETARY PROPERTY_OF APPLE coqur I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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Page Not es

Power aliases required by this page:
- =PP1V5_SO_MEM B

- =PP1V5_S3_MEM B

- =PPOV75_SO_MEM VTT_B

- =PPSPD_SO_MEM B (2.5 - 3.3V)

Signal aliases required by this page
- =12C_SCDl MvB_SCL
- =12C_SODI MVB_SDA

D BOM opti ons provided by this page:
(NONE)

72 6731 28 7 6 PPLVS_S3

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE

EVENLY AT CONNECTOR)

+ C3140

|

[
NS
S
c
T

(bottom slot

SYNC DATE=VASTEH

DDR3 SO DI MM Connect or B

<E4 LABEL >

lCBllOlC3111 1C3112 |1 C3113 1C3114ALC3115 1C31164LC3117 1 C3118 |1 C3119 1C31204LC3121 1C3122JiC3123
% T TR T T i %o T %o TE TR TR TR TR TE
CERM CERM 2 CERMm 2 CERM 2 CERM 2 CERM 2 &u 2 CERM 2 CERM 2 CERm 2 CERm 2 CERMm 2 CERm 2 CERMm
402 402 402 402 402 402 402 402 402 402 402 402 402 402
— g —K y y y
BV e 1
603 60 —
22 PPOV75 S3 MEM VREFDQ B . =
LS VREFDG  VSSo-2
— 3 o Vss DA 4 =MEM B DQ<4> o
MEM B CKE<O> 73 | 5 TRED TRET 5 MEM B CKE<1> am e 20Ty =MEM B_DO<0> 516D CRI T caL P¥0 6 =MEM B DO<5> &
7§ o VDD VDD o 20By—=MEM B DO<1> ; o DQL vssc io
NC Al5 MEM B A<15> 11 92 MEM B DQS N<O> 11 29 92
MEM B BA<2> l\l(:)%—g B2 J3100 Al4g MEM B A<14> % 1 92 1 [y—NMEM B _DVEO> 11 g DMVD J 3100 DQGDC 12 MEM B DQS P<0> %,1 20 02
81 VDD F-RT-BGA6 VDD g 13 | 5 vss FRLBGAG yggq | 14
VEM B A<12> 83 | 5 A12/ BC* § s Allg MEM B A<11> e e 29¢ By =MEM B DO<2> 15 | 5 o2 & DB |16 =MEM B DQ<6> o
MEM B _A<9> 85 o A9 % AT o MEM B A<7> Yo BRC 2B =MEM B DQ<3> 17 o b&s 8 % DY o 18 =MEM B DQ<7> >
87 | 5 vOD 8 o VDD o 19 | 5 vss B Vss o 20
MEM B _A<8> 89 | 5 A8 ({1 < A6 MVEM B _A<6> e 29¢ By =MEM B_DO<8> 21 | 5 b8 .~ DQ2g ] 22 =MEM B _DQ<12> o
MEM B _A<5> 91 0 A5 Ao MEM B A<4> Yo BRC 2B =MEM B DQ<9> 23 o DX DQL34 24 =MEM B DQ<13> & »
93 | 5 voD g VDDo 25 | 5 vss vss o 26
MEM B A<3> 95 o A3 20 MEM B A<2> e ez =MEM B DQS N<1> 27 o DQs1* DML 28 =MEM B DMk1> am
MEM B A<1> 97 oAl AOG MEM B A<0> e 2B =MEM B DQS P<1> 29 o DasL RESET* o 30 MEM RESET L am e o
99 | 5 vob VDD g 3115 vss VsS o 32
MEM B CLK P<0> 101 | 5 cxo Kl MEM B CLK P<1> am e 20 (P =MEM B DO<10> 33 | 5 bQto DQL4o| 34 =MEM B DQ<14> oo
MEM B CLK N<O> 108 | 5 cro* CK1* MEM B CLK N<1> am e e 20y =MEM B DO<11> 35 | 5 bQit D5 36 =MEM B DQ<15> &
105 | 5 voD VDD g 37 1o vss Vss o 38
MEM B A<10> 107 o AL0/ AP BAlQ MEM B BA<1> Yauu R 208D =MEM B DQ<16> 39 o DQ16 D@0 40 =MEM B DQ<20> o
MEM B BA<O> 109 o BAO RAS* o MEM B RAS L am e 2B =MEM B DQ<17> 41 o bQi7 DR1g 42 =MEM B DQ<21> a0
1115 vop VDD o 43 | 5 vss vss o 44
MEM B VE L 113 o VE S0* o MEM B CS L<0> Youu RS 2B =MEM B DQS N<2> 45 o bQs2* DMV2 46 =MEM B Divk2> am
MEM B CAS L 115 o CAS* QDT0g MEM B ODT<0> Yeuu X 2B =MEM B DQS P<2> 47 o bas2 VsS o 48
117 | 5 voD VDD o 49 | 5 vss D20 50 =MEM B DQ<22> ao >
MEM B _A<13> 119 o A13 T, MEM B _ODT<1> Yauu RS 208 =MEM B DQ<18> 51 o bQis D@34 52 =MEM B DQ<23> & »
MEM B CS L<1> 121 o S NC o 2B =MEM B DQ<19> 53 o DAL VsS 54
123 o VoD VDD g, 55 o VSS DCQBC 56 =MEM B DO<28> oo
Ncgé_o TEST VREFCAG 29 By =MEM B DO<24> 57 | 5 pqea D@9 | 58 =MEM B DQ<29> s >
127 1 5 vss Vss o 25y =MEM B DO<25> 59 | 5 bes vssqo | 60
2B =MEM B DQ<32> 129 o DB2 DQRB6 o =MEM B DQ<36> Ve % 61 o Vss DQS3* 62 =MEM B DQS N<3> o
2B =MEM B DQ<33> 131 o D®B3 DRB7 o =MEM B DQ<37> ao » D =MEM B DMk3> 63 o DvB DQS3 64 =MEM B DQS P<3> o »
133 | 5 vss VSS o 85 | 5 vss vss | 66
2B =MEM B DQS N<4> 135 o DQsa* DM 5 =MEM B DMVk4> g 2B =MEM B DQ<26> 67 o b6 DQBO 68 =MEM B DQ<30> o
2B =MEM B DQS P<4> 137 o DQs4 VSS o 2B =MEM B DQ<27> 69 o b7 DBl 70 =MEM B DQ<31> & »
139 | 5 vss DQB8 =MEM B DO<38> a 7115 vss vssol 72
1B MEM B DQ<37> 141 o DB4 DB =MEM B DQ<39> o KEY
29 By =MEM B DO<35> 143 | 5 pQBs VSS o
145 | 5 vss DQM4 o =MEM B DQ<44> ao > 51650806
2B =MEM B DQ<40> 147 o D10 DQU5 =MEM B DQ<45> ao
2By =MEM B DO<41> 149 o D1 VSS
151 o Vss DQS5* =MEM B DQS N<5> o
20 > =MEM B DIVK5> 153 o DV6 DQS5 o =MEM B DQS P<5> o » L L
155 | 5 vss VSS o
2B =MEM B DQ<42> iz; o D2 D46 =MEM B DQ<46> o
20, =MEM B DQ<43> D43 DQU7 =MEM B DQ<47> 20
D To1 g ves vssg <D
29 (Bry—=MEM B DO<48> 122 o D8 DB20 =MEM B DQ<52> o
20, =MEM B DQ<49> D49 DB3 =MEM B DQ<53> 29
D> To7 g ves vssg <D
2B =MEM B DQS N<6> 169 o DQs6* DVB =MEM B DIVK6> ) #
20 By =NEM B DCS P<6> 171 | 5 pQse VSS o
173 o Vss DGB4 g =MEM B DQ<54> oo
2B =MEM B DQ<50> 175 o DBO DQB5 o =MEM B DQ<55> ao _ PPOV75 S3 MEM VREFCA B 32
29 (E—=MEM B_DO<51> 177 o DB1 VSS o
179 | 5 vss DQB0 =MEM B DOQ<60> e
2B =MEM B DQ<56> 181 o DB6 DQB1 o =MEM B DQ<61> o » C3136
@D =MEM B DQs57> 188 1 o ooe7 Vss g st F
33 o Vss DQST* g =MEM B DQB N<7>  epry 20 o
20 =MEM B DMK7> DV DQS7 =MEM B DQS P<7> 20 402
(mag 189 g vss vssg <D
2B =MEM B DQ<58> 191 o D3B8 DQB2 =MEM B DQ<62> o
2D =MEM B DQ<59> 193 o D& D3 =MEM B DQ<63> ao »
195 | 5 vss VSS o
MEM B SA<0> 197 o SAO EVENT* o MEM EVENT A L [OOT 20 45 40
199 | ~ vppsPD SDAG. SMBUS_PCH DATA B 37 25 26 28 32 42 47 48 53 58 " Expansi on”
NEM B sa<1> 201 | 5 sm scLg SMBUS PCH CLK QO 47 25 20 20 52 42 47 43 53 58 p
203 | 5 vIT VIT o PPOV75 SO DDRVTT 672831 07
‘R3140 ‘R3141 205 | S PN - MG PING
10K 10K 207 O MIG PIN MIG PIN o
Tiow Hiow 2‘1’3 O MIG PIN MIG PINO SYNC MASTER=MASTER
, 402 , 402 O MG PIN MIG PIN o LSS
51650806
SPD ADDR=0xA4( V\R) / OxA5( RD) d}@ Appl e Inc.
NOTI CE OF PROPRI ETARY PROPERTY:
— "I:"HE | NFORMATI ON_CONTAI NED l—EREI NIS THE

RI ETARY PROPERTY OF Al COVPUT I NC.
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8 7 6 5 4 3 2 1
The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.
| SOLATE_ CPU_ MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
D WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.
P1V5CPU_EN = (I SOLATE_CPU MEM L + PM SLP_S3_L) * PMSLP_S4_L 1V5 SO "PGEOOD' for CPU
MEMVTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = ! SOLATE_CPU MEM L + CPU_MEM RESET_L w 2r o 00017y s PP3V3_S5
73 72 40 a5 43 10 PRy PM SLP_S4 L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
CPUVEM SO
1R3205 0073 72 42 16 13 7 o PP1V5_S3RS0 PM_MVEM_PWRGD 01001
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C SSMBN15FEAPE MBNL5FEAPE 1 18% T
sorses | Kh > | Sorses LeLen 2 2
— —| 402, 702
slg¥s 7 1S Xl
25 20 [T | SOLATE CPU MEM L 4 PMSLP S3_L Qs 16 45 73 5 =
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(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O ® <E4L ABEL>
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6 a5 47 42 32 50 20 20 35 17qE SVBUS_PCH_DATA 2|spa VA
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MVRE( 1 A DRI 67
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PLACEMENT_NOTE=PI ace cl ose to J3402 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 34 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED

s 57
o &
5 20

8

2

WWW . AliSaler.

om




Caesar

| V Support

BCMB7765

0
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VO TAGES3, 8V CB]‘_E)OJUé 1 1 8:31%94 1 8:31%98 BCMVB7765
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462 A ATZ4Q0; | pu  ocss* USB_EXTB_OC L am-
WP_HUB1 sl L1 | pU ocs4rf2l NC USB HUBL OCS4 am:
B = ) Reiasl_35__USB_HUB1_RBI AS
SD vBUS DET|_27 USB HUB1_VBUS DET
HUBL_NONREML 0| 66 (B3 NONREND_O USBUP_ DM USB HUBL UP N oo
65 'R3668 useup_DP| 3L USB HUBL UP P gy 0o |, &R TILCAL
o o 100 THRML_PAD R3600
1pw 1w = 1K
G G 1/ 16W ~ 1%
2402 2 VF- ™ 1/16W
2402 ME
2402
SEL1 SELO DESCRI PTI ON =
K17/ K18 configuration: O 0 Internal Default with Self powered Operation
0 1 SMBUS Sl ave Config
1 0 Internal Default with Bus powered Operation BO\/' TABL E
1 1 EEPROM Support ed PART# qry | pEscr PTION REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON
33850720 2 | SMBC USB2514 U3600, U3700 CRITICAL | yUsBHUB_ 2514
33850824 | 2 | SMBC USB2514B U3600, U3700 CRITICAL | ysBHUB_2514B
A 33850721 2 | SMBC USX2061 U3600, U3700 CRITI CAL | USBHUB_2061
NON_REML NON_REMD DESCRI PTI ON
0 0 Al'l ports are renovabl e
0 1 Port 1 is non renovable BOM GROUP BOM OPTI ONS d} Appl e Inc
1 0 Port 1 and 2 are non renovabl e .
1 1 Port 1, 2, and 3 are non renovabl e ABL_ALLREM HUB1_NONREML_O, HUBL_NCNREND_O (<]

HUB1_1NONREM

HUB1_NONREML_0, HUB1_NONREMD_1

HUB1_2NONREM

HUB1_NONREML_1, HUB1_NONREMD_O

HUB1_3NONREM

HUBL_NONREML_1, HUB1_NONREMD_1

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HERELN IS IHE
PROPRI ETARY PROPERTY OF APPLI 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
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FERR- 1‘2% 5—%4 1. 5A
55 50 45 35 35 51 33 3,93,20,17.0.7 5 PP3V3_S3 . 0402 . PPUSB _HUB2 VDDPLL3V3
3. 3V
Ji 3736 l 0%137 1 § L PP3V3_S3 i g e s
o/ p—
2 i 2 G5 2 l 125 | 3726 : 03729
/1 - 1 N 1
1 CERM Eg CERM |2 —F gM
1 18 ) 7
Tz éV FERR- J’Z%— a—%ﬁ 1.5A vatae=3.av =
5 2 M N—hlzcE W BHES: W PPUSB HUBZ VDDA3V3
0402 PPUSB HUB2 VDD1V8
L 2 0%43 L 44 ' pr‘5 ﬂfp‘e pr” VeLTAGEST oV
Tz Tz Gerv PPUSB_HUB2 VDD1V8PL 1 @8 1 30
2 M T 2 %5 CERM CERM CERM — - 4 57 = y - TU
B Lags Lzt T T
VOLTAGE=1. 8V 2 g 2
1 0/1 X5 CERM X
= 2 . 2
Tl TR
5048 3 35 34 39 33 91 20,17 0.7 s PP3VE_S3 .
C NOSTUFF HUB2_NONREMD_1 w3 8] 9 8 33 N
CRI TI CAL R37 1 1 = 99 - J— FEERE
VDDA33
Y3700 T é 52888
24. OOOM- GOPPM— 16PF le y °1E¥V § g §
CRI TI CAL I] CRI TI CAL Pt > 2 2 > >
CSZ AL 5X3. 2X1. 4- SM 20 LB?OO
S]P R317N“91 OFN
1 2 USX2061
AN E—9 USB_HUB2_TEST 11 |rgst UseDNL_DM PRT_DIs M| 1 USB BT N ED % gl yet oot h
1 M:_lg}é\/ USB HUB RESET L 26 |reser OM T useont_or/PRT DI S P1| 2 USB_BT_P E>
= 40 = D
3 USB_TPAD N
B HUB2 XTAL1 33 USBDN2_DM PRT_DI S_M2 D 3 9
CRI TI CAL £B HSBZ s 2 E:S/ CLKI N USEDNZ_DF/ PRT DI 5 P2| 4 USB_TPAD P oo Tr ackpad/ Keyboar d
28 UsBDN3_DM PRT_Dos_me| 6 USB_SDCARD N Ve SR
USB HUB2_LOCAL_PWR SUSP_| ND/ LOCAL_PWR/ NON_REMD USEDNG_ D/ PRT_ DI 5. P3| 7_USB_SDCARD P o SD Car d/ Express Card
B _HUB2 DATA 22
USB_HUB2| SVB SDA/ SVBDATA/ NCN_REML USBONA_DM PRT DI 5 va| & USB EXTA N @ " External A PP3V3_S3 87,8 11 29 §3,5% 59 3 55 9 48 50 53 54
USB _HUB2| SMBCLK 24 |sci/SMBCLK/ CFG SELO USBDN4_DP/ PRT_DI S_P4| 9 USB EXTA P ao e
1
PP3V3_S3 USB HUB2 ICFG SEL1 25 |ns | NOY CFG SELL PRTPWRL|_12_TP_USB HUB2 PRTPWRI F\’371802K
53 50 48 30 3 54 33 33,33,29.17,9.1 8, . PRTPWR2| 16 _NC_USB_HUB2_PRTPWR2 50,
HuB2 NONRE%ZJI 3794 prTPwia| 18 NC USB_HUB2_PRTPVR3 e
20 B_HUB2_ PRTPWR4
R3704* 4| NOSTUFF 10K PRTPVRA NC_USB_HU VIR
10K veT ) ALY |pU ocsirh13 TP USB HUB2 QCS1
1/ 18W %7(%4 M, LS 2402 | PU Ocs2rp 17 NC USB HUB2 OCS2
Maby ATZ4C028 2 | pU OCS3 (19 B_HUB2 .
B G {né4 HUB2 s lwp Spa2 L 1Py ool USB EXTA OC L ames
i oayt salL i = el AS| 35 USB_HUB2_RBI AS
TZ 4§§) fD vBus_DET| 27 USB_HUB2 VBUS DET
1HUBZ_NO\IREM1_0 usePoM_30_USB_HUB2 UP_N o
65 ussup_DP| 31 USB HUB2 UP Pz 10 s 1%?0%&
0 THRM._PAD 12K
1pW ~ 9%
= 2402 o i1ew
2402
SEL1 SELO DESCRI PTI ON
K17/ K18 configuration: 0O o] Internal Default with Self powered Operation =
0 1 SMBUS Sl ave Config
1 0 Internal Default with Bus powered Operation
1 1 EEPROM Support ed
A NON_REML NON_REND DESCRI PTI ON
0 0 All ports are renovabl e i STNC VASTER=RZ 3 SYNC DATE=T0/ 0o/ 200
0 1 Port 1 is non renobvable BOM GROUP BOM OPTI ONS
1 0 Port 1 and 2 are non renpvabl e
1 1 Port 1, 2, and 3 are non renovabl e HUB2Z_ALLREM HUB2_NONREML_0, HUB2_NCNREMD_O i
HUB2_1NONREM HUB2_NCNREML_0, HUB2_NONREMD_1 d} Appl e Inc <SCH_NUM>| D
HUB2_2NONREM HUB2_NONREML_1, HUB2_NONREMD_O ‘ ® <E4L ABEL >
HUB2_3NONREM HUB2_NONREML_ 1, HUB2_NONREMD_ 1 ‘ NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY OF APPLI CO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 37 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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BCMb7765 SR pins are internal 1.2V sw tching regul ator.
If unused: Ckay to float all 4 pins. (Broadcom not so sure now)
I f used: VDD/ VDDP connect to =PP3V3_ENET_PHY (add bypassing), LX connects to inductor, VFB to =PP1V2_ENET_PHY
TP_BCMV67765_SR_VDDP BCV67765_SR LX
BCMVG7765 .+ _BOVB7765_SR_VDD BCM67765_SR_VFB ., CE%B%'—
57 7o _PP3V3 ENET R3915 V7765 VDO Pl RO FERR- 600-OHV 0. 5A_pp1vp ENET I
86mA (1000base-T, Caesar II) LA :vWM DDO . PP1V2 ENET_PHY_ AVDDL 1YY YLz 396mA (1000base-T, Caesar I1)
CEI3TI 86" Mfl?sjgv BCMB7765 VOLTAGES3. 3V m NECK VY DTH=0. 2 m SM
FERR- 600- OHM 0. 5A 402 R3900 C3921:1: 1C3920
J N 0.1l 4, 7UF
©2.mm 2% : XTR- L2 2 >é< éQICERM
D : i : a6y &35
C1UE CEI3T€I)2CA5L
CRI TI CAL X7R- C%EQI\XI/)Z = FERR- 600- OHM 0. 5A|
. o PPLV2 ENET_PHY PCIEPLL 1 (Y YY 2
FERR- 600- CHM 0. 5A L VRERES W BHES 2 T M
) 1 2 _PP3V3 ENET_PHY_ Bl ASVDDH 39261 NP
SM N@(‘\A&B‘I’ﬁg:% m 0. 1UE 4. 7UE
AGE=3. 3V 1 C:3905 cé %2 > ém‘/
T z&va X S LA CRI T CAL
CRITI CAL 2 XIR CERM 13930
FERR 6L030 &49\4 o 5A L FERR- 600- OHMW 0. 5A
Ay : = . PP1V2 ENET_PHY GPHYPLL 1 (Y YY) 2
J PP3V3 ENET PHY AVDDH o T TUN R WEHES f m s
M NEEKS %DTH:E VOLTAGEST, 2V 002 ™
a R39101 1C3 9U‘Fl:0 1 C3}911 C‘g»913;l: 1 1 SBQ&;O
9 pu— . 7 0
A %
2 z 2 S . 2 2
i j,g;g ik o T gk oo won ol 2|2 fgi¥oe
BCM67765 BCVB67765 4 24
R3940!| |*R3941 51 1C3916 i C39361 1C3935
4. 7K 4. 7K E _?O}UF NEIEYES olola| [ wl ©f o olval ol © wv|o 0‘15 i“%UF
5% 5% \/’ 8\/’ || o A ~[Q|w|o| A S < Al ol <[w] o] o ofo 18 é{,
LW LW X5R- 2 2 XG5 CERM = X7R- CEEM 2 2 R
C 09,08 03,62,59.5% 52,51 50 0_PP3V3_S0 o, a6 B 4 ABHE R g b woh 3 3 28 0 8
TEEOLnReN BCMVBE7765 2 8 5;55 8 § 5 z g § s¢
1 - =
%3? |:0 R3942 L = g g d‘ ; L
. du w
o 17 PCl E_ENET_D2R N 1 |27 i;;GW CRITI $A|_ 5
2
iy C3951 = | BCMB7765_VMAI N_PRSNT - Bl DATA (I PD) BU397%40M TROO_P| 40 ENET_MDI _P<0> 50 05 CR BUS PWR is not for SD Card power,
bCl E ENET D2R P as 0. 1uF o TRoo_N_41 ENET VDI _N<0> 5 05 just decoupling for BOVB7765 CR I/ Gs.
o 17 T} | |_| | PCOE ENET_D2R C N @27 |PCE_TXD_N VERSI ON 2 TRD1L_P| 44 ENET_MDI _P<1> 38 95
10% .| POIE ENET D2R C P 28 |PCE_TXD P TRDL_N_43 ENET_MDI _N<1> 20 08 BCNB??GSL BCNB;7165 BCNB;7265
e - 46 <2> o 1 1 1
%3%, |:5 55 «| PCIE ENET_R2D P - 3BlPCEROP M s Emg ﬁ E<2> - C‘ig{% 1 C?}QUF C?}QUF
. ” - N w0 f—
. PCIE_ENET_R2D.C P 1]|2 PO E ENET_R2D N w32 PO E_RON TRos_P| 50 ENET, p<3> w0 o5 DL B P gg
% 3956 o 17 [T PQ E_CLK100M ENET_P 3L |POIE REFCLK_P TROSN 49 qugp ENET MDI N<3> iy 603 403 463
W M ED R S R o s Ay o1 0,01 sem Ao 5 PESVSRIVE SWSh VI O
. & X s m L
w1 myPCOLE_ENET_R2D C N e — ENET_RESET L > LigPERST (1 PD) A [ o ol VN-RESWBTRES 2 T BCVE7765 =
BROGM 0% py— ENET_CLKREO L - 2ckrEg (OD) - 1029 BOMB7765 MEDIA SENSE  R3972 0 2 ENET_ENERGY DET g ++
s e ~ BOW. Y65 5% T TOW VT a0z —
o o o 1(5252 \:/gl:l;L 1%2 35 BCMVB7765_WAKE L 3L NKLED (OD) NaLL BCMB7765_SD_DETECT R3973 0 1 I o N e N § ame s
1/16W
VAKE# e » D> ENET_LOW PWR - “llowPwr (I PD) PCI E_VDDL| 26 s BOMB7765_CR_CMD . R3_974_ 0 1 2 v SDCONN CVD am =
— 21 o SDCONN_CLK '
Must isolate fromPCle WAKE# i f PHY 2 _BCMB7765_SMB_CLK o= 5 |VDDC DCo -5 oo ¢
is powered-down in S3/S5. Standard BCV67765_SMB_DATA @=p—0 |UART_MDE (| PD- BCMB764M) DCA| 25 Pu—e EDCCNN $$2<2> o
N- channel FET isol ati on suggest ed. BCMVB764 K 66 DC3| 24 g DCON <1>
B If PHY is always powered then alias 3’%%?“ 5 DC2| 23 gy SDCONN _DATA<2> ey
=ENET_WAKE_L to PCl E_WAKE_L. “%‘T T oci] 22 gy SDCONN_DATA<3> e g
- - - - e P - N 52 gy BCN67765_CR DATA<4> R3975 0 1 2 SDCONN_DATA<4> 5
o BOMBT64 CS L~~~ gy S ~ VM N_PRSNT| 53 _qugpr BOVB7765_CR DATA<6>  R3976 0 1\, 5% TT6W W TF 407 SHCONN_DATA<5> D
TP_BCMb764_SPD100OLED L 24SPD100LED* VAUX_PRSNT|_54 ‘_.av BCMVB7765_CR DATA<6> R3977 0 LAANZ i i SDCONN_DATA<6> e s
TP_BCVb764 TRAFFICLED L o,  67]TRAFFI CLED* vbbd_55 _._..av BCM67765_CR _DATA<7> 3978 0 1 N\ 2 5% TTIEW M’:L" 402 SDCONN_DATA<7> T -
59 C\VB L s BCMVB i
- BCM5764_CLK25M XTALI 18 |yraL) S8t 20— qu—BOVBI705 E LB IS L 7765 Al resistors above BOMOPTI ONed BCMB7765
- BOV6764_CLK25M XTALO PalTE S AT R ey o7 SD_ve
RDAC SPDI000LED* (168 g, TP _BCOME7765_XD DET BCMB7765 supports both active-levels for WP.
HY No i Meno e BCVb764M Support
- o
P n VOI at | I € r y © Al'l parts bel ow BOVOPTI d BCVB764M
ROM cont ai ns MAC address, PCle config BCMB764M pi n-functi on BCMB764M
info as well as code for Bonjour proxy. = 60- ENERGY_DET s BCMB7765_CR LED R3980 o LAAA oo oy ENET_ENERGY__DET s
Requi red for(%;"p?' A e 13- WAKE* «+ BCVB7765_SR VFB R3981 0 1,,,2 ENET_WAkg L (See note)
qui red ROM si ze 5% 17 I6W MF-LF 402
o 2 7o _PP3V3_ENET 53-VMAI N_PRSNT 5, _BCM67765_CR DATA<5> ?3?{32 1K 1 AAAZ o rew-e P P3Y3_SO et e e
59- SMB_CLK -~ BOMB7765_CE L M5 INS L R3983 4.7K:a PP3V3_ENET A
— /\/\/\/ 57 I7T6W M- LF 402
58- SVMB_DATA +» BOMB7765_VNAI N_PRSNT R39 :451 4.12( 1 2 %
© 1C3990 54- VAUX_PRSNT s BCMB7765_CR DATA<6> RoOY O 1 i -
=3 IV 16- VDD O - BOMB7765 SR _LX R3986 0 1\ v IO T2
U3990 2 3L coru 7 o i i VDDH
AT45DBO11D 2 20- XTALVDDH +» _BOMB7765_VDDO Pl N20 };33&1 ° LAAA 2 —srr oo PP3Y3_ENET_PHY_ XTAL w
- VDDC VB 3988 2 PP1V2_ ENET R
w BOB764 SUK g1 2 sk gyp  SHl-ee ECMb /68 MUBL - 37-vBoS oY S T R3989 0 1\ s Tmw T ’
A 14- VDDC . _BCV67765_SR_VDD R3998 0 o - SYNG VAGTERCT 27 TEr SYNC_DATE=08/ 207 2009
s BOVB764 CS L g | 4dcs 06- VDDO .. BOMB7765_SMB_CLK R3000 0 1m2 5% 17 I6W NVF-LF 4027 ——
5 Jver R oECMG764_M SO, L3999 _ TIOW LR A0 Et her net PHY (Caesar 1171 V)
—9 BCMV67765 | BOM6764M FERR. 6002874 0. 5A i
L3 greSET* 1R3990 1R3997 . e :
GND ) ? 26- PCl E_VDD . BCVMB7765 CR CMD PLACEfNEAR‘I—LBQOO. 26:2 mMm 1 rYYY\ 2 Appl e I nc. SO—' NU'\/b
= 6 3 SM
%}E\év D(é'lEF BCNB79694$/I E%\gé%w CRI TI CAL ° ZE4L ABEL >
2402 2 . KeeR net<shBL! et NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Pull -down on SO plus internal pull-ups on W né stubs. 0/ égo THE | NECRARTI o CONTAL NED LRl N 1S THE
other 3 SPI pins configures BCVM67765 for the XTR- %(3 . CERM PROPRIETARY PROPERTY. GF APPLE COMPUTER. ™ | NC.
= Atmel AT45DBO11D (1Mbit) ROM If a different PLACE_NEAR=U3900. 26: 1o PLACE_NEAR=L3999. 1: 1 m I TO MANTAIN THI S DOCUVENT | N CONFI DENCE 39 OF 132
ROM is used then the straps nust change. Il NOT TO REPRODUCE OR COPY | T
NOTE: BCMb764M requires Sl pull-down instead of SO ':i/ ;‘E’[ ;?GF;FE\S’EQ;SS;\;;BU SHIT IN WOLE OR PART
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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)

v vy ENET_MDI _P<0>

Pl ace one of 0.1uf cap close to each centertap pin of transforner

ENETCONN_CTAP

%g@%@% ggﬁé}%% ggﬁé}%% giape
' ' 1

CRI Tl CAL

1 |4§‘!/IUU 12 ., ENETCONN P<0>

o> ENET_NDI _N<0> 2 E L@J= 11 ., ENETCONN_N<0> | T
3 ,-I—E 10 ENET_CTAPO RJ4 -ms
™>—> F-RT-TH
TLA- 6T213HF o
4 9 ENET_CTAP1 T,
o oy ENET_MDI_N<1> 5 Lﬁ_ Lo ]| 8 o ENETCONN N<13 to
v wqoy ENET_MDI _P<1> 6 7, ENETCONN_P<13 E14
< RX 45
CRI Tl CAL 0
14001 ’
s ENET_MDI _N<2> 1 v 12, ENETCONN N<23 1
oy ENET_MDI _P<2> 2 E Lr_% 11, ENETCONN P<23 20
3 ,-l—l_— 10 ENET CTAP2
== 514- 0636
ILA- 6T213HF
4 9 ENET_CTAP3
o vcay ENET_MDI _N<3> 5 Lﬁ_ LJ1|8 .. ENETCONN |N<3
> ENET_MDI _P<3> 6 7. ENETCONN |P<33
< RX
Transfornmers shoul d be J
mrrored on on05| te R40 40 %1 4002R4003
si des of the board D, ), A A CRI Tl CAL
1 1
Mzh% M:a}zbz 2 QE}‘N 2 QE}‘N gﬁ
1 2
%
> 2 > 2
GE 7[ 210’41 PLACE_NEAR=T4001. 1: 5"“:3’: 4 J‘ZlO’dl PLACE_NEAR=T4000. 5: 5mm
29292929 292929279
D4001 2 D4000 2
RCLAMPO524P RCLAMP0O524P
SLP2510P8 SLP2510P8
CRI TI CAL 3 CRI TI CAL 3
- SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
Et her net Connect or
d} Appl e I nc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
TERETIETL N CNA LR IR LS TEE |
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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PP3V3_FW FWPHY ¢ ; 39 40 a

e 138 mA
C41201 C41211 C41221 C4123: C4124i
Ep2 Gel el Syl G
oY oY oY oY oY
120- FRH-6> 9A- EM
PART# ary | pEscr PTI ON REFERENCE DES| GNATOR(S) | CRI TI CAL BOM CPTI ON ) ' - 2T
D 114 m Firewre PHY PP3V3 FW FWPHY VDDA 1 (Y YY) 2
11480557 1 RES, 0. 475 ohm 1% 1/ 16W 0402 R4100 CRI TI CAL N BHES: 3 0402- LF
C41301| C41311| 4132 1| VTAESRY
i A B
2 2 2
8EOZ 8EOZ T 8EOZ T
oM T 14110 1 14135
R4100 120- OAMF 0. 3A- EM = 120- OFMF 0. 3A- EM
oo PPIVO FWEWHY 1,52, ppPivo FWR 1 2 __PP1VO_FW FWPHY AVDD , 25 m PAe Serbes 17 mA PCe SerDes . PP3V3 FWFWPHY VP25 1 (Y Y Y L2
135 mA % W NERCR-W BHES 2 W 0402- LF s : M NRERR-W BTFES: 2 W 0402- LF
%l}/:_lﬁ\él VOLTAGE=T. OV VOLTAGE=T. OV 1C4110 |t C4111 C41361 VOLTAGE=3. 3V
402 TUF TUF - 1UF
0! R 1 :7)
Ji W]
0,
110 mA Digital Core 0 M VReg PWR
14100 [1C4101 (1 CA4102 (1 C4103 (14104 (1 CA4105 |1 C4106 C4141i 1C4140
— 1 — 1 — 1\JF — 1 =1 =1 =1 0. 1%5
N %ﬁ/ N %é%/ S 8% 5 5%y %é%/ 5 5%y O i 5 5%y
M M M M a6y
C ) EERSTIGER 1 SR sl 12 sSS
S EE DR E R EE e s el e e e CA41 70 poviov PO E FWRED C N _rmur
U TUP] [xsr402
DO10 S VB3 = VDD VR VP25 VREG PWR CAL171, pewisv pcl E FW R2D C P am
NCx-B13_|aTBUSB CRIO1\'/: CAL PCIE_RXDONLNE o, o PCIE FW R2D N | U 1UF] Ixsra02
NCX&ATBUSH u4100 PCl E_RXDOP|_N? - PCIE FWR2D P
N ALL |ATBUSN PCE TXDON Mo o POLE_FWD2R C N GAL75|pe%iey POE FWDPR N gy vr o
FWPHY_DS0 F12 |pso (1PD) NT-19 FW643 PCIE_TXDOP|LN6 o o PCIE FWD2R C P CZlJ%UgI IXx5R402
o EWPHY DSO g P12 - -
o EWHY DS1 g E12 os1 (1PD) NT-20 BGA o PGl E CLKLOOM EW N |_0_] 0 Iig"éuig\zf PCl E_ FW D2R P @ -
n FWPHY_ DS2 E13 Ips2 (1PD) NT-21 PCl EXPRESS PHY REFCLKN g = === L e ——C 7 PLACEMENT NOTE=Pl ace C4175 cl ose to U4100
o FEWPHY DS2 00 g EI3 | REFCLKP|_NLO PCI E_CLK100M FW P 17 PLACEVENT-NaTESR a2 &il7e o ose bo LSS
96 a1 F TPAN B8 [TPAON TN
o0 a1 o NC FWO_TPAP A8 |rpaop
s 0 gy FW PORTL_TPA_N B5 [realN NT-4 (1PU TOKLME TP-Eveds_Tor
% 11 10 FW PORT1_TPA_P A5 Jrpacp TEST CONTROLLER NT-3 (LPOTO TP EVe43 DO ; PP3V3_FW EWPHY ¢ /20 «0
me NC FW2_TPAN B3 [rpazN (1 PU) TDO E_Evaas T
e NC_FW2_TPAP A3 Irppop 1304 PHY N1 (PO TVELLE g N FV643_LDO
96 41 6 NC FW_TPBN B9 [TpBON -2 (1P TRST* KNL o, FWH43 TRST L R4165* IR4166
oo a1 6 NC FW_TPBP 29 |rpeop 10K 19
96 41 AOEMTPEHN M:lﬁg} %ﬂlﬁ'\y
96 41 4 FW PORT1_TPB P A6 1 1
@ oD oy NT-10 (1P, WAKE' L g FVBA3 WKEL g 02| o402
« _PPVP_FW CPS W Toop v e P01 TYPo 1 v REcETL REGOLT[DIS o FW643 REGCIL
"o PONER MANAGEMVENT VAUX_DETECT| EL1 - FW643_VAUX DETECT
R4160* a E TPBIL A B7 [TPBI ASO NT- 12 (IPD)/VAUX7D| SABLE| D2 TP_FWs43_VAl ENABLE
B 200K woggy FWPL TPBIAS g g G ITPeiASL NT- 15— (oD CLKREQN| L2 FW CLKREQ PHY L a0 1R4164
M:_lsg\‘} wo@yNC FVW2 TPBIAS g A2 ITPBIAS2 10K
PLACE_NEAR=U4100 BlO‘;nT\‘I V643 RO BLL o %;E\é’
- — N N 2
FW643_TPCPS P10 [TPCPS NT-16 (1PD) SO FCLK| @ TP_FW643_SCl FCLK J
K1 -~ SAF NT- 14 (| PD) SCI FDAI N|_GL TP_FWs43_SCl FDAI N 1
G120 R415 e ey NDREE g NAD_TREE NT-OUT NT-17 SO FocUT| ML g TP FW643 SOl FDOUT =
—}2 FW CLK24P576M XO 1 AAA 2 FW CLK24P576M XO R o F13 lxo NOTE: NT-xx notes show NT-15 (1PD) SOIFMC| P2 g TP FW643 SCIEMC
A CRI TI CAL oy FW CLK24P576M XI - i3 ba o NAND tree order.
\/ =
<, Y4150 b s
2 NOG 24 576ME o2 R4161}| |'R4170 BN YO S TR SERI AL EEPROM N7 sa M2 g g FV643 SCL
c4151 ¢ SM 3. 2X2. 5MV 294K 191 T3S oWVl g = SM (IPD CONTROLLER NT-6 SDA|l ML1 TP_FWs4 DA
5 5PR o &% % TP_FWs43 MODE A g 92 lvoDE A (IPD) NT-18
T2 P %}E}é’ TP_FW43 CE o123 lcE (1PD)
éJ : 402, 2402 TP FW643 FWs20 L D124FW620* (1 PU) M SCELLANEQUS
1 % TP_FWs43_JASI _EN Dl |3ASI _EN(1PD) NT-11
= G . NCFVB43 AVREG o A0 Javkec G Reser N5 PERSTI LM o FWRESET L | oo,
= TP_FWs43_VBUFE HI3 lvBUF
FW43 PU RST L - KI3JFWRESET* (1P NT-8 'R4163
1 TP_EV64 L 312 loor cri_vio 10K
R447%2K 1C4162 NCx213 [ocR CTL V12 (Reserved) %gﬂé"
Milgoﬁ} g;g "3 - VSS VREG_VSS 2
40 2 X5R %E’58SEmlmEEEES&BG@gifEE%iﬁ%Si’Q’QEQZES 3 L
[a] w - X - -
A = = SYNC_NVASTER=KIO MLE SYNC DATE=05/ 207 2009

ThiLE

FireWre LLC PHY (FW43

CB Appl e I nc.
®

SCH_NUM>
NOTI CE OF PROPRI ETARY PROPERTY:
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Fadge NOlU esS

Power aliases required by this page
- =PPBUS_S5_FWPVRSW (system supply for bus power)
- =PP3V3_FW LATEVG_ACTI VE

3.3V FWFET

I (max) = 1.7A (850
- =PPVP_FW SUWMNCDE (power passthru summation node)
Signal aliases required by this page 58393 51 50 %8 %4 PP3V3 SO
oo R Fr s 3 U42%1
C4201 : TPS22924
BOM opti ons provided by this page 11 I — A2 csP AL PP3V3_FW FWPHY ¢ 7 56 10 41
& \32 B2 [ )VIN  vout([ BL
402 CRI TI CAL
D w020 (g EW PVR_EN oy
PP3V3_FW FWPHY ;ND
FWPLUG DET L 2040 =
Ra277: R4276 1. 05V FW FET
w‘:lg 3/ 16W 25 24 23 21 20 18 17 égg;§S§§PP1V05 S0 U4202
402, L462"F C4202 1 TP822%24
3 CRI TI CAL TUE —— CSP
X a2 AL PP1VO_FW FWPHY, ; 26 40
276 & \’\74’2 B2|)VN  vour([e1__ ]
SOT-55633mUV 402 CRI Tl CAL L
_— 4 G2 Jon
D P1VO_RESET_GATE
d Rz03
1 2 PLT RESET L 10 27 31
= = FW CLKREQ L gy« AN <am e
oW
CRITI CAL (6 402
261 ..ol o (4299
- DVB53DOWV
» o m—EVB43_VAK sovenBRadE | | o & | sorses
sots63 | KA 216 FW RESET_L
— ' oD >
o
5(G S
C 1 ! s
1
PP1V05_FW PGOOD/ FW RESET_L
= 10 3 ey FW CLKREQ PHY_ L % FW CLKREQ PHY L =
FireWre Port Power Switch
— CRI TI CAL
260 CRI Tl CAL CRI TI.CAL
%9407 F4260
SOl - HF 1. 1A- 24V D4260
PPBUS G3H 8 PPBUS FW F! WE 1 2 PPBUS _FW E! W D 1 N2 PPVP FW
86 82 70 69 67 66 65 49 7 gg ° :<l‘ 7 WNE%W BHE . 5IT|'nr'\m N-REC BrE 5IT|'nr'\m I/L
{ _{ 6 VOLTAGE=12. 6V M NI SNDC110H24 VOLTAGE=12. 6V CRS08- 1. 5A- 30V
1R4260 i 5
470K 0612169
R4262* Hiow 10%
10K Moo XBR 2 4
2/“2 2 402
oW FWPWR EN L
402
SO VSR
PAPVR EN TR 5 =\ BLs84020W IRA2ET P Pl b PP1VO5_SO
l-B} Q4262 330K
R426131 & § i 2L *R4275 1R427 R4271
4 2
1/ 1%%% 2 l'!( 3030K 506K M@ 8 20 40
402, § 7 16W § 7 16W § 7 16W
FWPWR_EN_TRI _R FWPWR EN L 2402 2402 2402 3 CRI TI CAL
W PVWR_EN_L FW DET_M RROR FW PLUG DE 2 @ Q4DNBZSZI%U\/
. s 1 ,,Dls NOSTUFF SOT- 563
Lat e- VG Protection — D Q262 SSI\/BN]_?‘EAIZI; K 032161 1 CRI TI %%Ibs s CRIZ-;OCAL 1 C4270 4
- 09,69 63,.67.58 54_57 51 50 40 PP3V3 SO 2\ & H’} BSS8402DW — ' % NVan pcas7 DG ) 2 (17 Rereoxverxc Dot UF
b O S L g o | S ] sor-ses - sk 2 SOT563 é_/y %& SOT563 2 ié\é
B UNBHES PLACE_NEAR=U4200. 1: 2nm (SYM VERL) 2[G™ st 4 1 402
1C4200 1
0. 1UF FW P1_TPBI AS_R FW DET_EM T
Tov — =
—‘I? 285 1521272 11R24K273
= U4H 50 CRITI CAL |6 i%ﬂlﬁ}@’ i%ﬂlﬁ}@’
PLACE_NEAR=J4310. 1: 2nm TPD4S1394 o 4275 2402 2402
w11 1 ry EW PORT1_TPB P 8 e MP O uawpl3 TP FWLATEVG VOLMP |": DVBS3DOWV PLACE_NEAR=C4360. 1: 2mm
% o1 3nggry FW PORT1_TPB_N 7 o1 o e 4 FVPWR_EN w0 0 > FW PWR_EN 2le |
6
A o0 41 B Ew Emi $Eﬁ Z s b+ CRITICAL % SYNC MASTER=K19 M.B SYNC DA
96 41 39 LB, R D2- D 1R4201 s TTTCE . .
100K ° L FireWre Port Povver
Néulﬁw AT NG NOVEETR
CLF
b2 CB Appl e Inc. <SCH_NuM>
= L] <E4LABEL>
= FW P1 TPBI AS NOTI CE OF PROPRI ETARY PROPERTY:
a3 [T THE | NFORVATI ON_CONTAI NED HEREI N | S THE
R POSESEGR AGRERS 10 THE FoLLom Ne N
I TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PP3V3_FW LATEVG

- =GND_CHASSI S_FW PORT1
- =G\D_CHASSI S_FW EM _R

Signal aliases required by this page:
( NONE)
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly termi nate unused signals.

BOM options provided by this page:
(NONE)
NOTE:

FireWre TPA/TPB pairs are NOT
constrained on this page. It is
assunmed that FireWre PHY page will
provide the appropriate constraints
to apply to entire TPA/ TPB XNets.

1394b i npl emrentati on based on Apple
FireWre Design Guide (FWG 0.6, 5/14/03)

Ter m nati on
Pl ace close to FireWre PHY

w3 FW P1_TPBI AS Tl PHYs require 1uF even though
- FWspec calls out 0.33uF

SI G\u\ SNEDEL=EMPTY

1R4360 ER43611

PLACE_NEAR=U4100. A5: 2rmm %16'\9’ Eg\/
a6 41 40 30 FW PORT1_TPA

a6 41 40 30 FW PORT1_TPA N

a5 41 40 30 FW PORT1_TPB_P

a6 41 40 30 FW PORT1_TPB N

SI GNAL_MODEL=EMPTY

PLACE_NEAR=U4100. B6: 4nmm 1§a\|§g§a Eﬁz3631
4 %
e wp

FW PORT1_TPB_C

1C4364 R43(:‘>41

o4 RN
= g
2

FireWre PHY Config Straps

Configures PHY for:

- 1-port Portable Power C ass (0)

- Port "1" Bilingual (1394B)

4 2075 PPVP_FW

414039 7 6

PLACE_NEAR=U4100. B5: 2nm
FW PG?Tl TPA P 5940 a1 06
BASESTRUE

FW PG?Tl TPA N 3 40 41 06
FW PG?Tl TPB P 5 40 4106

— FWPG?Tl TPB N 35 40 a1 06
—  MARE_BASESTRUE

RA311' b
47%K k
1
W5,
CPS EN L DIV
R4312*
330k
i
405, CPS EN L
6
|_ D
% s, s_ PP3V3 FWEWPHY 2| G ﬁ}
'S/ v
1

PLACE_NEAR=U4100. A6: 4mm

4300
BSS8402DwW
SOT- 363

PP3V3 FW FWPHY

39 41

6 39 41

39 41 96

6 39 41 96

6 39 41

6 39 41

6 39 41 96

6 39 41 96

6 39 41

R4382*
1%5
1/ 16W
" 5,
39 a1
4150 FWPHY DS2 — EWPHY_ DS2 20 41
MAKE_BASE=TRUE —
4130 FWPHY DS1 — FWPHY DS1 20 41
| =TRUE
R4381!
10K
%
1/ 16W
Wb
na NC FW_TPBI AS — NC FW)_TPBI ASyaKE BASE=TRUE
n3es _NC FW2_TPBI AS — NC FW2_TPBI ASyAKE BASE=TRUE
96 a1 35 _NC_FW) _TPAN — NC FW_TPAN MAKE BASE=TRUE
as a1 30 s _NC_FW)_TPAP — NC FWO_TPAP yaKE BASE=TRUE
n s _NC FW2_TPAN — NC FW2_TPAN yAKE BASE=TRUE
s _NC FW2_TPAP E NC FW2_TPAP yakE BASE=TRUE
96 a1 30 s _NC_FWD_TPBN — NC_FW_ TPBN MAKE BASE=TRUE
0 a1 06 NC FW_TPBP  — NC FW)_TPBP vaKE BASE=TRUE
s _NC FW2_TPBN p— NC _FW2_TPBN vaKE BASE=TRUE
s _NC FW2_TPBP = NC FW2_TPBP yakE BASE=TRUE

6 39 41

a1 30 PPVP_FW CPS npakE | BASE=TRUE — PPVP_FW CPS
M N LI NE W DTH=0. 4 nm
Pt =02 mm

39 41

a6 41 40 30 FW PORT1_TPB_N

Cabl e Power

a1 40 76 PPVP_FW

CRI TI CAL

L43
FERR- 250- OHM Not e:

31
01

]

=
Q -

2

BP0

10

Trace PPVP_FW PORT1 nust handle up to 5A
2 __PPVP FW PORT1 _F

SM ) - 35

VOLTAGE=33V

96 a1 a0 30 FW PORT1_TPB_P

(EW PORT1_BREF)

a6 41 40 30 FW PORT1_TPA N

(GND_FW PORT1_VG)

96 a1 a0 30 FW PORT1_TPA P

TPA (S'MQ 7
FW PORT1_AREF Teacre | | NPUT

[ o™ ggg@( R) _,

I ocal

PLACEMENT_NOTE=P| ace C4319 cl ose to connector pin 5.

Wien a bilingual
bet a-only device,

CHASSI S
12 a5

AREF needs to be isolated fromall
grounds per 1394b spec

51450605

device is connected to a
there is no DC path

QUTPUT

between them (to avoid ground offset issue)

BREF shoul d be hard-connected to logic
ground for speed signaling and connection

SYNC MASTER=K19 M.B

SYNC _DATE=05/29/ 2009

TTTLE

d} Appl e I nc.
®

FireWre Ports

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
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8 7 6 5 4 3 2 1

4590 CRI TI CAL
TPCP8102 PP5V R FL4520
R = =1 VA —— SVSWAD R ogmIe™
- @ J4500 connection separated to CRI TI CAL 3 (Y Y Y L4 . SATA ODD R2D UF_P CA521 .12 ATA D P o
= support debug sense resistor. J4500 - 0. OLUF | | 1o%w16v cerm 402
RA4596! C4595 1 © Alias together if no sense R 54722 0164 —_— :
100K 0. 068F — = X i 2 ! . SATA oD ReD UE N CA5201 12 SATA ODD RPD C N (v
180 Cé Vo o 0 O 1UF |l 10%16v cerv 402
s 407 - 35 ot oo SATA_ QDD R2D P 0.01U
2 5 5 & SATA_ ODD R2D N
D NOTE: 3.3V b if 5V i RAS9S A s 120 _PP5V_SW CDD ANGE - CRI TI CAL
© 3.3V st be SO if 5Vis S3 or S5 to L oD PWR EN LS5V L 1 2 | oD PWR sS 1]|2 ° 10 s SATA CDD D2R UE N
ensure the drive is unpowered in S3/S5. SR VAVAY i 0 O - 90-CHV 100VA
Yo % EEY ] o SATA ODD D2R UE_P I_Wﬁ
—PP3V3 S0 , 4596 |, feos %ezm 2o ot 4 2 . SATA DD 2R C N  CAS5261)12: SATA ODD D2R N gy o o
RA597* SSMBNL FSOTEA5|Z§ K 595°94°35°3,53°45°%,°1,%9 ¢2_PP3V3_ S0 O O — 0. 01UF |l 10%16v cerm 402
P O O
Togk — pEEmEme s . T 51650616 = 1YY Y\ 2usSATAOD PR CP  CAS525. 12 SATA OOD PR P gy i oo
M:lgg} , .G* . R453930K 0. 01UF |l 10%w16v cerm 402
1 9%
1
oDD PWR _EN Mcibg/z
- @ SMC_ODD_DETECT
4596 | o) o ) -
SSVBN1B5EEAPE ndi cates di sc presence
sors63 | Kh
- PS8511A / PS8515A S
et {r aps
m EN L w78 7242 31 10 12 7 0 _PPLVS_S3RSO
= NO STUFF RDRV: 8515A1&RDRV: 8515A2
XWL R4511° ?R4515 R4A517
1298 10K 10K 10K "No STUFF
AR A e L6 OtV O b PS85L11A:  FS < [ww gy
VOLTAGESSV - amm Vol TAGERSY - 4mm PIN  NANVE Maoh 1402 402
C 9 A PRE (IPD SATARDRVR A B_SD e
8 B_PRE (IPD) SATARDRVR A_| 2C_ADDR .,
20 A_BST# (IPU ATARDRVR_A_A_SD "
10 B BST# (1P SATARDRVR A_| 2C EN__ .,
SATA HDD/ I R/ SI L Connect or e sy [Rasie |[Tusis
2 2 2
NO STUFF NO STUFF R4512 1R(§‘K516 |1?§K518
PLACE_NEAR=J4501. 9: 3nm R45191 1R4520 1/16W 1l%16W
CRI T CAL 10K oy
X\M’sg’gg 1/123/\'} 1/15w 4021 1402
FERR- 70 O—|M- 4A 402 2402
. PP5V SOCEHI%RELLATsOO tem pp'\‘symstowg’?% RS{% 5o ——FRSVS0 grmmmmm e RDRV: 8515A1&RDRV: 8515A2
g 0603 R4513 =
= 2 %:41%91 : CABO2 o 101 520 2020 gy [y SMBUS PCH QLK. 2 s 3AsL 19 AFQ (FD SATARDRVR A 12C SQL_.. -
N %étzM gg@ PLACE NEAR=L4500. 2: 2mm *gf/? RRRY P 15(AL&RORY: 851542
2 PPBV S3 o o a8 03 48 47 22 20 20 20 25 37 SMBUS_PCH_DATA 2 . [18 BEQ (IPD SATARDRVR A | 2C SDA .,
HEns % IO ,
5 = = 116w
R4532 CRI TI CAL Yooz
12 J4501 I R RX_OUT o an PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
op 54722- 0224 o3 .
4921 opsy R R FSTsm Vs LED A “ RA;‘531 s LeD SATA Re d ri ver 33850769 1 |SATA 3GB/'S REDRIVER LOW POVER U4510 CRI TI CAL RDRV: 8511
s 1 2 s NODE. ANODE
WSI NI:SSW‘DlHﬂd. T ST° °Ta SYS 2\/\5/;/\35—@ © 33850778 1 [SATA 3GB/S REDRI VER LOW POVER u4510 CRI TI CAL RDRV: 8515A1
RE?:% BTR=0. 2mm NCx—0 O 116w
0 o2 CA531 1 vk L 0,16: 3mm PP1V5_S3RSO 4o e g DOMP T ONS:
B 1 C4532 Nox Lo o8 xne 0. 001UF —— pLACE-NERRNEABTH 280 5h 574048 . RDRV: 8511 stuffs PS8511A & associated parts (STRAPS TBD!!1)
-0 1UF 1o o2 cBRv 2 RDRV- RORV- ; - RDRV: 8515A1&RDRV: 8515A2 st uffs PS8515A & associ ated parts
T, 8¢ 1115 o2 402 (Al 4 Cs) 8511& mSisz%gi]gsp‘z - RDRV: NO stuffs bypass path (neither IC or associated parts stuffed)
A5 o= 815 ok RDRV: B511&RDRV: 8515A18RDRV: §515A2 (y 0. O1UF of CRITICAL CRI TI CAL
1! 16 1 1 .
10 ol (24 SATA HDD D2R C P CA5161 - *RA51 TS Y I ©|~| RDRV: 8515A2 (Al 4 Cs) ELAS02
T 0.01UF T 4%, 36 10K "( 4514, 402 402 VB0 RDRV: 8511&RDRV: 8515A1&RDRV: 8515A2 il
e O g2 [l SATA HDD D2R C N C4515.1 2 ifiew C4519 & R4510) U4510 s SATA_HDD D2R RDRV_aur P CA518: 2 2 SATA_HDD D2R UE P 3 (Y Y Y4 SATA HDD D2R P s
0.01UF 1T 39% 18y 02" = PS8515A- A2 0.01UF 11 20% 18y —
| SATA HDD D2R RDRV_IN P taie "IN, ool 15 | . SATA HDD D2R RDRV QUT N CAB17: |2 2| SATA HDD D2R UF N 2 (VY Y\t  SATA HDD D2R N grmy o
L 51650687 | SATA HDD D2R RDRV_IN N EPNIEY AcurN 14| 0. 01UF I agg, 36y
CRITI CAL | SATA HDD R2D RDRV_ OUT N 4 |g curn BN 12
FL4501 | SATA HDD R2D RDRV_ OUT P__5 |g qure B InALl_| SATA HDD R2D RDRV. IN N CA513. > SATA_HDD R2D C N am e
gu-alacﬁgom = 1 > SATARDRVR A EN 7 |enciry | 0.01UF I 20% 18y
s SATA HDD ReD N —2d Y Y YL o SATA HDD R2D UE N 4511, H 2 SATARDRVR A AUTCPVR EN 17 | aycew en s SATA HDD R2D RDRV_ IN P CA512: H 2 SATA HDD R2D C P am
22 s SATA_HDD R2D P — 0. O1UF 17 &6 367 .. SATARDRVR A I2C EN 10 |20 en(ipD) A D20 SATARDRVR A A SD ., 0. 01UF 1735 6%
L2 (Y YY)t . SATA HDD RPD UF P 4510, JE - SATARDRVR A1 2C ADDR 8 |} 20 4ooR i SATARDRVR A _B_SD ..
0-01UF T i iB - SALARDRVR A L2 19 fsacn Ssgsglﬁf\ns are outputs (Al 4 Rs, 2 Cs)
.- SATARDRVR A | 2C SDA 18 _ ,
S C Sl SDA_CTL S| GNAL_ MODEL=EMPTY
NOTE: Internal pulls are ~150K GAD THEM RDRV: NO
- 10PF
= 5| 33850848 (PS8515A2) CAB82 17z s sov
Addr: 0x94( W)/ 0x95( Rd) 1T cerm 402
A (Al 4 Cs) . R4A580
siaw_woeL=ewY Redr | ver Bypass Path L 580. 7\ 2
CA580. - SATA_HDD_R2D NCRDRV_P ca583 }?If o o SATA Connect or S
0.01UF 1495 18y caroT 402 "<SCH_NUM>
45814 - SATA HDD R2D_NORDRV_N l R45811m d} Appl e I nc. .
0. 01UF I 10% 16y 51.1 VE-UF Tag8" 8 <E4LABEL>
e A NOTI CE OF PROPRI ETARY PROPERTY:
4585 . |2 SATA HDD D2R NORDRV N R45851 /\/\/\/2 THE | NFORMATI ON_CONTAI NED HERELN IS IHE .
11 10% 16V e T PRCPRIETARY. PROPERTY OF APPLE COMPUTER™ | NC.
0. 01UF R 48Y THE POSESSCR AGREES TO THE FOLLOW NG
CA586 1 |- SATA_HDD_D2R_NORDRV_P R45861,\M2 . R e DECUMENT | N QNI DERCE 45 OF 132
0. 01UF IlclEOI%?/I}IS\ZI 0 VB LE 143 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
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Port Power Sw tch Left USB Port A

CRI TI CAL CRI TI CAL

L4605
Q4690 FERR- 220- OHM 2. 5A
TPS2064DGN
Cl -vcowmnsmmwmmnmnn, . PP5V S3 2N curl 7 PP5V S3 RTUSB A I LIM . 1 2 , PP5V S3 RTUSB A F
ol s veoP TG 578 0603 - S
e s gy PMSLP S L @ USB_EXTA OC L 8ot VTSR BIE 378 46 Si e e J3806™
3lea Utz © PP5V S3 RTUSB B, I LM T OLuE
'RA690 = @m—USB_EXTB OC L Sqaczr NECR Y OTHEO. 0% RIS F- RT-Tp7- 4
4, 1K p—ene by 90~ QM- TOOMA 2
i/é-l pw USB_PWR EN G\D_TPAD = RERALS -j}
2402 1 9 CRI TI CAL CRI TI CAL 9s USB2_ EXTA MUXE! 4 Y Y 3 90 sUBB2 LTl N I
L 1 1 R —
el et 1595 :| |:cac0e CABLT |1 |06 — 12
CA692 1 Gzléor—— 1= 3% 10UF — —— OOUF ‘gJoOUF s USB2_EXTA MUXED P 1 2 w.USB2 LT1 P EDS
04T — b I =52 By g{? 2 BV rant Y T
%\5{2 6 CASE- B2- SM CASE— Ny s 4o 4
2 O[O0 O P! 7
- L I EEE —0

CRI Tl CAL
L4615 We can add protection to 5V if we want, but |eaving NC for now

) 1 2 . PP5V S3 RTUSB B F Pl ace L4600 and L4605 at connector pin
l 0603 2 g
1

04 6 1 5 VOLTAGE=5V
E

USB/ SMC Debug Mux : T

SMC_DEBUG _YES Ry Té %L E)

s 23 21737°% ©_PP3V42_G3H 90- OHVE 100MA
DLP11S

6453 49 48' 47 46 SYM VER 1 1
o
SMC_DEBUG_YES RA650 o s5¢mmy USB_EXTB_N (Y Y Y3 | ssUSB LT2 E
0(4)16159 1 ) 10K — w o USB_LT2]P 3 g
_— 16 4
cié;;z Ve 2%_2#\/ o @y USB EXTB P 1YY Y Lz o
47 46 a5 6 SMC RX L 202 5 [ vl 1
DT 4w v-| 2 2983 4 ) ;
Jesi U4650 o0 O
Pl 3USB102ZLE dveus 2 92 2
0 seqgmy—USB_EXTA P 7 o+ TEN AL
s 20 ey USB_EXTA N 6o CRITICA 1%
p 8cE* SEL| 10 USB DEBUGPRT_EN L am D4610
G\D SEL=0 Choose SMC L RCLAMPO502
p SEL=1 Choose USB - SLP1210N6
CRI TI CAL
A SNC_RDAE%USG:T’\D SYNC VASTER=KL7 REE SYNC_DATE=06/ 15/ 200
e
NS Left USB Port B Ext er nal USB Connect or s
% i o emr i
%/;51%%" SMC_DEBUG_NO <SCH _NUMs| D
b R4652 d} Appl e I nc. =
1 2 (5] <E4LABEL>

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
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72 67 66 61 5 56 54 40 43 42 39 33,7 3 PPEV_S3

| R SUPPORT

3
U4800
CY706389\|3- LQXC
% 5B P1. 0/ D+ Po.O[
02 3B P1.1/ D Po.1[6
PR 2/ VREG I NTO/ PO. 2|5
_161p1. 3/ SSEL INT1/ PO. 3[4
_17]p1. 4/ SOLK INT2/ PO. 43 R41§8)0
P1. 5/ SMOSI TI 00/ PO. 52 I R RX_QUT 1/V§/\/2 IR RX_OUTermys 4
P1. 6/ SM SO TiowPo. 6L 15%w
CRYHICAL 05"
c4804
P/ N 33850633 OlUF
o
ne B
TR s

SYNC MASTER=K19 M.B

SYNC _DATE=05/29/ 200

TTTLE

Front Fl ex Support
T
<
CS Appl e | nc. SCH_NUM>| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\D_b
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
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NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups. e PP3V3 S5 AVREE SMC
4948 47 a5 43 g3 21 17 75 _PP3VA2 _G3H
5686 "sd S5
C4902 1 JiC4903 1C4904 (1 C4905 (1 C4906
22} %:: SUF —— 0 TUF —— 0 TUF —— 0 1UF
s | Ti TH OTE TH
0
4 PLACE_NEAR=U4900. E1: 3nm|
D R4999 PLACKNEARSAZ00, M 9 o = e va
AA 2 PP3V3 S5 _SMC AVCC 04907i
i - 3 o<glg A = 0. 47UF
szl,s'w VelTAGE=s S T (54920 1 s g=lE o 3 Gfgy
4 2
L4900 o 1%;_ AvCcC VCC  VCL AVREF R g
. TP, EXCARD EN P10 HBS2117 P60) PM G2_EN o 7 K R4909!| |*R4901
« o _TP_SMC_RSTGATE L A2 P Loa HF Poil KI2 g NG 4900 nd e = 10K 4 & 10K
o 73 27 25 ry—ALL_SYS PWRGD - A2 P12 (1 CF 3) P62l KI1l g s NC LGA HF L g‘} E/g’lﬂév
» [ RSMRST_PVRGD - B13 |P13 oM T Po3| 112 g o NG SN ADAPTER EN (2 o 3 205, ] ,%2
% gu—DL1 P14 P64l KI3 g ooy 18 6 73
0 PM RSVRST L N e cs s Pos| 110 e NG OMT  1oif 0l gy SMC VDL s
o @m—CPULMWP_VR_ON - C12 P16 P66 SMC_PROCHOT_3_3 L w0 os 710 o —SMC RESET L | o 8 |rest MD2—Hl g
2s 10 qomPM PWRBTN L D10 (P17 PO7|_HI2 e SMC BIL BUTTON L  amo e . _SMC_XTAL a3 IxraL _—
1 o (T} NC ESTARLDO EN * D13 |p20 p70|__NL - SMC_CPU_| SENSE am 6 _SMC_EXTAL A2 |EXTAL NM [ E3 g SMC_NM am s o
NCx—gm—ELL P21 P71 1 SMC_CPU_VSENSE 40
NC>¢—gm—D12_|P22 P72l L10 e SMC GPUISENSE =~ - ~q«
x—gm—FLL P23 P73|_N11 SMC_GPU_VSENSE 49
.« TP_SNC_P24 ne _E13 P24 P74 : N_| SENSE o ETRSTI 5 g N%N%TLT:SFT L am:w
x—gm—E12_|P25 P75 SMC_PBUS_VSENSE 9 AVsS|_L9
w0 SMC BMON MUX_SEL N s e Pro| NI3 g SMC BATT | SENSE oo Vs R4902  |'R4998  |'R4903
NCx—gm—EL0_|P27 PT7| 112 gu  SMC GEX ISENSE =~ mquesso N B9 o 2% o
@ LPCADO> o s e Pool A7 g SNCWAKE SO L g Bagayg XWR00 RN A
94 87 47 17 s@'—PCAD<1>—“_D9_P31 P81l _B6 g % NC 2 % 1
94 87 47 17 SELPCAD<Z>—“ﬁ_ P32 PBZL‘&@ 6 18 47
C oa 87 47 17 5 LPC AD<3> P33 P83 LPC PVWRDWN L o 16 a7 = PLACE_NEAR=U4900. L3: 4mm L
o4 87 47 17 5 [Ty LPC FRAME L - 28 P34 P84ﬁ_‘%@ 6 43 45 46 47 =
7 —SMC_LRESET L - D8 P35 P85 BS e SMC_RX L ) 6 4 45 46 47
wommLPC OLK3BMSMC g o7 e PB6| 06 g (OC) SMBUS SMC MEMI SCL w5 56 ov L GND_SMC_AVSS .6 45 50
i@ LPC SERIRQ qup D6 P37 Pool 14 g SMCONGEE L miue
NC>—agm—D2 P20 POl GB  ge  SMC BC ACOK ~~~~~ maseies
we _TP_SMC P41 &= A5 P41 P92l H2 g SMC_P92 a6
o 5o 1nqery—SVBUS_SMC MGMI_SDA () gy B2 |P42 Posl Gl g PMSLP S3 L meunanes
s @—SMS_PVRDN AL |Pa3 POl HA g PM SLP_S4 L Q) 16 51 43 46 72 73
NCx—gm—2_|P44 P95 PM SLP_S5_L 18 45 NOTE: P94 and P95 are shorted, P95 could be spare.
NCX—g= B2 |pas po6| _F4 SMC _CLK32K 26
w0 (T} SMC _GFX THROTTLE L - Cl |pas PI7| Fl g (OC) SMBUS _SMC 0_SO_SDA CBD @ 51 01 97
st T} SMC_SYS KBDLED e c3 |pa7
47 46 45 43 6 SMC TX L &= G2 |P50
% SMC_RX_L - F3 P51
o7 o1 51 anggry—SVBUS SMC 0 SO SCL (QO0) quug E4 P52
(DEBUG_SW 1) 1 SMC_PAQ - N3 [PAO %2?107 PEO| KL e SMC CASE OPEN  mse
v om—SPl_DESCRI PTOR OVERRIDE L (QC) .o NL [pA1 LGA- HF pE1| J3 - SMC TCK am e 7
27155@M_MF‘A2 (2 OF 3) PE2| K2 - SMC TDI Y 6 46 47
= ¢m USB DEBUGPRT_EN L (Q0) - M2 |PA3 OMT PE3|_J1 - SMC_TDO ooy © 46 47
a6 30 25®M_MA_L—(_®)_“_NL PA4 PE4|_K4 - SMC_TNS Yan CELEL
B w@NVEMEVENT BL =~~~ (QC) qug L1 |PAS PFO| K& gu  G3 PONERONL = ~mqe
o@D SIS ONBLRE (OO qup 2P Pr1| 1 . SMC_SYS_LED o
18 PA7
ap-PMBATLONL (OO 12 Pr2| M6 - SMC_LID a5 o
g B8 |PBO PF3[_L5 -
wom SMCRMNTIMESQ L NOTETTT T e v O
2 SMC_ODD_DETECT B9 |PB2 PF5|_N4 - TP_SMC PF5 26
w220 SMC 1 G THROTTLE L (See bel Ow) g Al0 |PB3 PFG—H—:—X NC
1 D SMC_EXCARD _CP - C10 (PB4 PF7[_Ma -+ NC
NCX—agp B10 |PB5 pcol_MB o
- 2& E:XXCAS?E%EIK/P L ALL z:g PGL|_NZ - SMS_I NT_L am NOTE: SMS Interrupt can be active high or low, renane net accordingly.
B > — P2l K8 quugp(QC) SMBUS SMC BSA SDA gy s 0 o o5 o If SMB interrupt is not used, pull up to SMC rail.
52 SMC _FAN O_CTL P Gl1 |pco PG3|_K7 o= (Q0) SMBUS SMC BSA_SCL CBD s 0 o4 65 97
= qm—SMC_FAN 1_CTL - a3 |pc Pea|_k6 = (OC) SMBUS SMC A S3 SDA =gy 2 as o or
1 5 (OO} NC SMC FAN 2 CTL - E12 |pc2 PGS SMBUS SMC A S3_SCL o 33 48 54 97
o @oNC_SMC _FAN 3 CTL - H13 |Pc3 PGs|_ML o= (CC) SMBUS SMC B SO_SDA pry w1 o7
52 SMC_FAN O0_TACH - G0 |Pca PG7|_L6 o= (CO0) SMBUS _SMC B_S0_SCL CED 51 97
52 > SMC _FAN 1_TACH - Gl2 |pcs PHO SMC PROCHOT -
w0 o NG SMC EAN 2 TACH - HLL_|PCS pru| F2 : SMC_THRMIRI P oo
s rmy—NC SMC FAN 3 TACH - J13 |pc7 . -5 oD
e D e
s D SM5_X_AXI S - MO _|PDO PH3[_A4 - ne NC ALS GAI N oo -
s O SM5_Y_AXI S - N9 |PD1 PH4|_B3 &—x NC
55 D> SM5_Z_AXI S - K10 |PD2 PH5L_C4 -+ NC
woemmoMS GPU 1VB ISENSE 5 @ 18 P8
50 46 SMC_CPUVTT_| SENSE PD4
A 50 46 M‘_m_ PD5
49 46 SMC_GEX_VSENSE PD6 SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
a9 46 T SMC _CPU HI _| SENSE > L7 |pD7 TTTLE S'\/C
SMC_PB3: d} Appl e I nc. S—NUM>
SMC | G THROTTLE L for MG systens. 8 <E4LABEL>
Ot herwi se, TP/ NC okay (was | SENSE_CAL_EN) NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 49 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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5

2

NC SMC FAN 2 CTL —_ NC SMC FAN 2 CTL o a5 a SI\/C FSB t 3 3 H H
' " = . 0 3.3V Level Shiftin
SMC Reset "Button" / Brownout Detect v NG SE EAN 2 TAGH — NG GME AN 2 TAGH ... g
- 69,68,63,63,59 54.52.51 59 48 PP3V3 SO
w0 sy PP3VAZ GBH ws  NOSVCEANGCTIL  — NG SWEEANS O ... FEEEEE R
wio NC SMC FAN 3 TACH NC “SMC_FAN 3 TACH ...
—BASEETRUE .
'R5061 'R5060
cf,ooo 1 CRI Tl CAL 'R5000 100K 10K
MuE K w045 s NC ESTARLDO EN __NC ESTARLDO EN o a5 a0 Y6 AT
2% U5000 56 BASE=S i i
o 2 NCPZ03LSN Mg-d@’ wio NCALS GAIN — NCALS GAIN o e 402 452 TO SMC
0 SOT23- 2402 — = SMC PROCHOT 3_3_L
D SMC_MANUAL_RST L 5| cp ouTle SMC_RESET L ooy i 7 o5 w15 TP_SMC RSTGATE L = Tb_SNC RSTGATE L i a0 =R PRS2 2L oy «
oM T NCx—4 NC I N2 R 6
'R5001 50011 = o o0 a0 15 SVC_BC ACOK —_SMC BC ACK 45 0 0 s = 060
SI LK_PART=SMC_RST i%nmw -Ogé?:: 40 40 45 _SMC_BMON_MUX_SEL —_ SMC_BMON_MUX_SEL 45 a0 40 - DVB53DOUV
1P > n = 5
2603 6 CPU_PROCHOT_BUF 2|6 !':
46 45 25 20 TH LE L — 1 G_TH LE L o440
NT L — 5 I NT_L O U RoQB2 .
= e ° “swﬁz"{%:sE =S\ a0 a0 o1 00 10y CPU_PROCHOT_L 133K, opy procror LR s/ §2O60 s
032 b3 032 | bls /\/5}%\/ SOT_§633DOUV 1
1o a7 a0 5 g5 20 21 47 7 V42 _G3H SSNBngéwEAslg "; sswlegﬁngAslgaE a0 40 4 SMC_GEX_VSENSE = X EENSE w10 0 LR 4
}— 49 46 as _SMC_CPU HI _| SENSE —_ SMC CPU HI | SENSE 45 a6 40 6£| 059
01 —BASE= MBN15FEAPE
5 w4 SMC CPUVTT ISENSE . SMC CPUVIT I SENSE 5 .0 o | 357583
o mm_SMC TPAD RST L1 SNZALYELe02 s5[6” Sfa 2[6" sk i > 1
SMC TPAD RST o SMC PIVSS3 | SENSE  — SMC PIVBS3 | SENSE ..o i
55 15 15 o [Ty SMC_ONCFF_L = s0 10 45 _SMC_GEX_| SENSE —_ SMC GEX | SENSE (s 7 92
s SMC GPU 1V8 | SENSE — SMC GPU 1VB | SENSE 4 s s 1 SMC_PROCHOT am
= 445 _TP_SMC P24 = NIKPI:_E _P24 - 0 o1 20 10 oop—PM THRMIRI P_ L
wio TP_SMC P41 — TP P41
s A | o = ° s 059
MC AVREF Supp Yy 1 s _TP_SMC PF5 — TP _SNC PES5 45 a0 L MBINI5 FEAPE
| TI CAL
CR T CA SMC_EXCARD :
C PP3V42_G3H Yeengs PP3V3_S5_AVREE SMC R5095 s T 9g°
R ' PR P a e - @M«/g/\,z PCH_GPI 010 om SMC_THRMIRI P Ju—
VOLTAGE=3. 3V : Mfl/gw =
GND
3 1 C5026 05"
—L 0 01UF
T, 18
2 g
1 65020 C5025 ¢
A1 e L .
B Gigg’;— SMC G3Hot 32kHz Gscil | at or w470 o g 5, PP3VA2_GBH
x [ To support timed wake-up events in G3Hot 7o es eh ek s
SMC_OSC_YES s 045 o SMC_ONOFF_L R5070 10K 1 |
GND SMC AVSS 45w o0 3 POVERON L I0K 1\/\N -
PART NOVBER | T NovsiR | B FTION | REF DES | COMENTS: VoL TAGE 0V LM as w5 s g0 147 o PP3VA2_ GBH FERR- 120- OHM 0. 2A o535 SMC_LLD R5071 100K PR LA LI
73766 65 64 53 49 1 2 PP3V42 H CLK E w7 as a5 s _SMC_TX_L _‘5 73 10K 1/\/\/\/2 o
353S1381f 35351912 ALL Intersil |SL60002-33 - SMC RX L R5074 100K 1 5 5% 17 I6W V- LF 402
0603 2 SMC_CSC_YES SMC osc YES 745 438
=3. 4. -002 l l o a5 _SYS ONEW RE NO STUFE 5075 2. 0K 1 5> 5% 17 I6W MF-LCF 402 [
155 _SMC_TMB 10K 1 2 o% i
. ) H\/’ o . SMC_TDO 5078 10K 1m2 SY% T TEW W LF 407
SMC Crystal Gircuit S T i ner BT SR e o
CRI TI CAL 47450 SMC_TCK 2080 10K LAAAZ -
R5010 12 o SMC BIL_BUTTON L__RDOUBL 10K 1 \o % VoW TFa0z
0 VoD = NO STUFF os o1 45 15 _SMC_BC_ACOK 508/ 470K 1 2 5% UTGWW-LFa0Z ¢
o SMC XTAL _17\n 2 SNC XTAL R U5010 STU 1o as SMB_INT_L 5093 10K . 2 5% -
% ORI TI CAL 2SI &l R5011 VN s TrTew T a0z
Mg 50 1 lvo SMC CLK32K R 1739 2 o SMC CLK32K g s s _SMC_P92 R5076 100K 1,44 2
B 20, OOMHZz ez ov TW e Mflo/w = _SMC_PAO R500971 100K LAAAZ 5% 17 T6W M- LF 402
. —8—)( - 5% 17 T6W M- LF 402
NCx3—NCL NC5L_95 NC G0z SMC EXCARD NOT
s _SMC_EXTAL NCyA—|Nc2 NCsl_1g NG was SMC EXCARD OC L R5092 100K 14 oA
NCx5—NC3 NC7L13¢ NC : )
o SMC_ADAPTER EN R5085 10K 1 2
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON 6 e :: sm OASE O:,EN 1OK 1 /\/\/\/2 5% 17 T6W M- LF 402
197S0350( 1 | OSC, XTAL, 32. 768KHZ, LF, HF Us010 CRITICAL | sMC_OSC_YES 5% 17 T6W M- LF 402
S gl LED Gi . = R5012 s _SMC_EXCARD CP ?ggeg 10K 15 Ap 2
stem suscl 0 w1 PM SLP_S5_L 90 100K 17 5% UTsWM-TFaoz ¢
y (Sl eep) rcuit w1 oy PM_CLK32K K S o ew-BMSLESSL 2094 oo M L g
51/g W\/ 5% 17 T6W MF-LF 402
s ofse # ppsy_s3 L 4
sun =
R50311 1R5030 ClDU PM_EXTTS_L / NEM_EVEI \I I _L Level Shl f t I ng jggjgajgsjéj230?923553759 & PP3V3_S0
52 20 88 8 84 83 B0 73 72
M:l%%i o  MEM EVENT B L R5089 10K 1 2
AN i R5Q44 g -
SYS LED ILIM 1 2 PM EXT_TS_L<1> oy 10 o0
5%
959,099, %0%4:%7:53:%9 4 PP3V3_ S0 1w
SYS LED L_VDIV e F e 402
PM EXT_TS_L<0> romy 10 o
R?Og%l —— TO CPU
. 6 5 4
19 0:59,0%:%5:°80:750, % _PP3V3_ SO
A Miggv D B e[ | Q030 YTttt 92DV X- G SYNC VAGSTER-KIE  SENGORS SYNC_DATE=06] 207 2009
1 n - —
2 L BIVB54D0UV Debug Power "Buttons
SYS LED L = SMC Suppor t
Ly = SMC_ONOFF_L
a oM T NUM>
FROM DI MVB R5016: d} Appl e I nc. SCH U
S G C 46 45 30 28 @ v
S <E4L ABEL>
1 2 3 46 45 30 28 M:_lé\év NOTI CE OF PROPRI ETARY PROPERTY:
TO FROM SMC 6035 2 THELNEQRVATLON_OONTA NED HEREI N LS. THE
1 1 SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN e POSESSOR AGREES 70 THE FaLLOWNG ' ™0 OF 132
SMC SYS LED SYS LED ANODE PLACEMENT_NOTE=P| ace R5015 on top side | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
o = PLACEMENT_NOTE=Pl ace R5016 on bottom side ,:: g Ig Eg% SSBLOF:L I: | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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L PC+SPI

Connect or

CRI TI CAL
L
1
55909- 0374
M ST- SM
40 a5 46 a5 a3 23 21 17 7 s _PP3VA4A2_G3H 31~ 32
7270 69 68 54 52 42 23,7 5. _PPBV_SO | e
s o ool lge LPC CLK33M LPCPLUS . 2o
04 87 45 17 6L LPC AD<0> 3l 5 o4 o LPC AD<2> B © 17 45 87 94
os 67 45 17 o CgryLPC_AD<1> Lo ot LPC_AD<3> oy e o7 45 51 04
o my—SPL_ALT_MOSI -l gg 0 [ g | SPIROM USE MB oD =
7o o SPL_ALT M SO o 0ol? | | SPI_ALT CK ame
00 7 15 17 s rmy—LPC_FRANE_L w2004 g | SPL_ALT CS L ame
1515 5 qomPM_CLKRUN_ L Pl T D TS LPC_SERIRQ Dt
15 15 5 qomSMC_TMB o710 ol% g | LPC PWRDWN L Mmoo s
0 7 27 0 oy LPCPLUS_RESET_L -l ool [ | SMC TD oD s s
15 5 5 qgmSMC_TDO - 2ool2 g | SMCTXK oo s
o —SMC TRST L w2002t g | SMC RESET L oD ¢ = 16 05
5o p—SMC_MDL - 2500 % lg | SVMCNM oD«
25 5 13 5 Iy SMC_TX_L - 200l g [ SMCRXL D> s 45 45 1
29] 5 & 30 - LPCPLUS GPI O @ s 0
C 33 M\ 34
N4
516S0573

Bus Series Term nati on

SPI _ALT_M SO 4

SPI

SPI_ALT _MOSI . ., |
SPI_ALT CLK ..
SPL_ALT CS L e
LPCPLUS | LPCPLUS | LPCPLUS [ LPCPLUS
‘R5128 [*R5127 |*R5126 |'R5125 A _ e
0 47 47 47 AE-NEARS -1 3mm
5% 5% 5% 5% ACE] = . :_5ng
1/16W 1/16W 1/16W 1/16W Al o S 1175mMm
M- LF M- LF M- LF M- LF -
2402 2402 2402 2402
PLACE_NEAR=U1800. AV3: 5nrm R5110 R5120
s o SPI_CSO R L 1AR2 2. SPI_cso L LAANZ_SPL_MB CS L
Sf/g'\év Mff/g}év PLACE_NEAR=R5125. 2: 5mm
B PLACE_NEAR=UL800. BA2: 5rm R51711 b R5121 hos
v SPI_COLK R 1 2 w SPI_CLK 1%2 SPI_MB CLK g -
51/g 51/g PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=U1800. AY1: 5nm R5112 ME&W R5122 Mjb%w
w v mp__SPL_MOSI_R 155 2 o SPI_MOSI AR SPI_MB MBI g s
%/é!f/gw %/é’lo/w PLACE_NEAR=R5127. 2: 5mm
hos R51123 hosF
o v q@m—SPL_M SO 1,55 2 SPIL_MB_M SO e
5% PLACE_NEAR=U6100. 2: 5nm
16 -
MZ@%W
e EFl_DEBUG
EFI _DEBUG | EFI _DEBUG Ji 01
'R5101 |'R5103 S
Q 0 2 &2
%"mw ?g’lsw g EFI _DEBUG |° 563 u g
SLF SLF cC
™2 22 U5101 =
DEBUG E2 3, MPAMOL-Rgyls  SMBUS PCH DATA QB> 17 25 26 20 50 32 12 10 63 09
: Y
A DEB EL 2 El cRITICALsals  SMBUS PCH CLK Mg =nanmnans
7 e 1 SYNC MASTER=K17 M_B SYNC DATE=06/ 23/ 200
STURF No STURFL_ ves = XN LPC+SPI Debug Co t
+ u nnect or
1(I)?5102 10RSl 4 4 g
5% 5%
ety § ety Wite: OXAC OXAE CB Appl e I nc.
2 2 Read: OxAD OxAF S <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | 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

8 I 6 5 4 3 2

51 OF 132

WWW . AlISaler.Com




8 7 6 5 4 3 2 1
PCH SMBus " 0" Connecti ons SMC "0" SMBus Connections SMC "Battery A" SMBus Connecti ons

%5 %% %% 5y P PP3V3 SO %% %% %%y % PP3V3 SO 1o 47 46 45 43 g0 21 11, o PP3VA2_GBH
THERBRBALY + FEAIREE eded o &
| bex Peak- M R52001) ['R5201 SO- DI MM " A" GPU Tenp (Ext) SV e R52801 'R5281| Battery Charger
U1800 1180 ;og)lﬁ\év (Wite: o OxAL) EMC1414- A° US550 4900 1180 ;og)lﬁ\év I SL6258 - U7000
( MASTER) b5, [ )42 : : (Wite: 0x98 Read: 0x99) ( MASTER) 455 ,4b2 (Wite: 0x12 Read: 0x13)
% 9252 42 SMBUS PCH CLK — SMBUS PCH CLK 4148 81 51 a8 45 SMBUS SMC 0_S0_SCL 45 4ss1 sa as a5 o SVBUS SMC BSA SCL — SMBUS _SMC BSA SCL — SMBUS SMC BSA SCL ¢ 454
3% 38 33 3 WAKE BASESTRUE = B 5 &8 8 G e e e R - BASES TRUE = 84"85"%7 D
D % 32 52 SVBUS_PCH DATA _ SMBUS_PCH DATA iy o1 51 10 4 SVB SMBUS SMC 0_SO_SDA e 4ls: o w0 13 SMBUS_SMC BSA SDA __ SNBUS SMC BSA SDA _ SMBUS SMC BSA SDA .
3% 38 33 3 VAKE BASESTRUE = B & & 8 8 T e e R BASES TRUE = 848587
J L J | L
VRef DACs SO DI WM " B" GPU Tenmp (Int) Battery
33100
U2900 S . GT216: U8000 16955
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OxAS5) (Wite: OXx9E Read: Ox9F) Battery (See Tabl e)
847 43 _ _ 42 47 4 _ & Battery Manager - (Wite: Ox16 Read: 0x17) _

% 1 SMBUS_PCH CLK = — SMBUS PCH CLK —  SMBUS SMC 0 S0 sa RN N LS A e M- o o N — SMBUS SMC BSA SCL ..
%% 1 SVBUS_PCH DATA — — SMBUS PCH DATA —  SMBUS SMC O SO _SDA i Battery Temp - (Wite: 0x90 Read: 0x91) — SMBUS SMC BSA SDA ..
) 1 v 1 i 1

- -
Mar gi n Contr ol CK505 (d ock)
mn mn H n n H
2901 U2700 SMC "A" SMBus Connecti ons SMC " Managenent" SMBus Connecti ons
(Wite: O0x30 Read: 0x31) (Wite: OxD2 Read: O0xD3) NOTE: SMC RMT bus remmins powered and may be active in S3 state . "
The bus formerly known as "Battery B
%% 4 SMBUS PCH_CLK — — SMBUS PCH CLK o 50 48 30 55 30 35 35,04 7017 0.7 3 PPBV3_S3 o 50 45 35 55 50 30 35,58 2017 0.7 3 PP3V3_S3
%97 SvBUS PCH DATA — _ SMBUS PCH DATA 44
e — — i
g8a = i
1 1 1 1
' ' sMmc R5270%) ['R5271 Tr ackpad sMmc R5290°) |'R5291 Sensor ADC A
; U4900 1/ 18W %"mw J5800 U4900 1/ 18W 278w U5930
EFl Debug Seri al LED Blﬁ%(l'-' GHT ( MASTER) “’{Ezbgz LB | (Wite: 0x90 Read: 0x91) ( MASTER) “’{Ezbsz LY | (Wite: 0x10 Read: 0x11)
L,

C (Wite: OXAC/U:E]-(}J?i-ad' OXADI AF) (WRITE: 0x58 READ: 0x59) = SMBUS SMC A S3 SQL g |, 45 48 [s0 C
4% % SMBUS PCH CLK — —  Sweus P ak = SMBUS SMC A S3 SDA s |, &5 fe
SMBUS PCH_DATA = —  SvBUS POH DATA :

J L
ALS
XDP Connect or s M key (Wite: oS0 ox73)
J2600 & J2650 U6800 .
( MASTER) (Wite: 0x72 Read: 0x73) ——= SWBUS SMU A 83 SCL T
%1% 1 SMBUS PCH CLK = — SMBUS PCH CLK L= SMBUS SMC A S3 SDA |
%55 @ SVBUS PCH DATA _ SMBUS PCH DATA it ' -
HEEY = = L
J L
mn mn H
HOD Redriver Control A SMC "B" SMBus Connections
w4510 s 58 58 52 55 50 38
(Wite: 0x94 Read: 0x95) REFEFERR P20
= SMBUS PCH CLK
— SMBUS PCH DATA %4 sMC R5260'| ['R5261 CPU Tenp
= aus 4. 7K 4, 7K
L U4900 HYRLY fow EMC1414- A US570
( MASTER) 402, 2402 (Wite: 0x98 Read: 0x99)

— SMBUS SMC B SO_SCL
— SMBUS SMC B SO SDA

B PCH "SM.i nk 0" Connecti ons

8.5 % 50 5 9 5 %0 %, PP3V3_SO L
REEErEr it +
- R5210' ['*R5211
| bex Peak-M s 225 B
U1800 1B 46
( MASTER) }/%}29/2 't S

017 SML_PCH 0 CLK
VARE_BASE=TRUE

o 17 SML_PCH O DATA
VARE_BASE=TRUE

d|
PCH "SM.i nk 1" Connecti ons
Aggam sl PPOVS SO
NO STUFF+ NO STUFF
| bex Peak- M Rega) [Beg2l o q
A U1800 N{: %"1& o) A
(Wite: 0x90 Read: 0x91) 455 L4062 rew SYNC_NVASTER=R18 SENSORS SYNC_DATE=06/ 18/ 2009
402 myny -
T AR TR LAAN2 K18 SMBus Connectl ons
s SM__PCH 1 _DATA 1 2 —rr
FRREBASE ! R5272 Cj} Appl e I nc. SCH "NUM>
: _ T ° <E4LABEL >
SMLink 1 is slave port to 402 NOTI CE OF PROPRI ETARY PROPERTY:
access PCH & CPU vi a PECI. FRBoRN ETARY | L%ES“T’&A&“ERPEE“E%&T”EMC
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 52 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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8 7 6 5 4 3 2

WWW . AlISaler.Com



6 5 4 3 2 1

8 7

CPU Vol tage Sense / Filter
XVB309 PLAGE_NEARSU4900. MLL: Smm PBUS Vol t age Sense & Filter
68 15 12 7 6 _PPVCORE SO CPU o 3515330K9
1 54 2 CPUVSENSE IN LANALL SMC_CPU VSENSE oo *315
1ew FDG633206
: 1 . §
PLACEMENT_NOTE=Pl ace near U1000 M 1159309 PLAce_NEARsU4900. MLL: Sm e+ pPBUS G =GR
5 ézéov 89 88 L s D\s PPBUS G3H VSENSE
o ™ N_LI N&W DTHEO. 20 rm
M NNEGCW DTH=0. 20 mm
D AV 45 16 49 50 R5315! S varthesey R5385'| PLACE_NEAR=W4900. ML3: 5mm
100K 5 27. 4K
. 5% 1% D
GPU Vol tage Sense / Filter e e o
PLACE NEAR=U4900. N11: 5mm 402 , 402 , Rt heveni n = 4504 ohns
PPVOORE. GPU XW5359 R53£T39 PBUSVSENS EN DI V. L SMC _PBUS VSENSE oD
w2 7576 EY
L S& 2 GPUVSENSE IN LA 3K, SMC_GPU VSENSE o A '
o R5316 R5386 1 C5385
ey 1 C5359 100K 5.49K 5 L0, 220UF
. T 20%
PLACEMENT NOTE=P| ace near US000 ‘% =0 22UF  PLACE_NEAR=U4900. NL1: Smm el w7 |2 %2 PLACE_NEAR=UA900. ML3: Smm
AR 2 2 o
o PBUSVSENS EN L L { an AV 45 46 49 50
G\D_SMC_AVSS 45 46 49 50 PLACE_NEAR=U4900. ML3: 5mm
GFX Vol tage Sense / Filter
XW5399 R PLACE_NEAR=U4900. K9: 5nm 72 _PMSLP S3 L R FDe633206
60 24 13 7 ¢ _PPVCORE_S0_GEX SM 45§399 Enabl es PBUS VSense di vider when high.
1582 GEXVSENSE | N 1A }s SMC_GFX_VSENSE @ s
PLACEMENT_NOTE=PI ace near U1000 W
VL 1 C5399
02 L 0. 22UF PLACE_NEAR=U4900. K9: 5mm
T, &%
X5R
402
GND_SMC AVSS s 46 40 50
C CPU VCore Hi gh Side Current Sensor C
w5 17 a0 05 gozs o pr 2 o PP3VA2_GBH
1.C5388
0. 1UF
205
f 2
o 05
8 7 €00 PPBUS CPU | WP_1| SNS
° Ve = PLACE_NEAR=U4900. L7: 5mm
oM T s :J5381% R5335
1 | N NA2 .
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON Rg’_30%§ —|SNS CPL 5/IN SC70 our |6 H S| DE_| LA O3K, CPU HI | SENSE, 5 46
1% 1%
102S0858 1 RES, 0. 010 OHM 1% 1/ 2W 1206 R5388 CRI TI CAL 1w 1/ 16W
LN P 99 | SNS CPU P 4|+ REF[ 1 GAIN: 500X ot 1 ?5232%5
. _—
QD T &% PLACE_NEARFU4900. L7: 5mm
SR
52 70 69 67 66 65 49 49 7 6 PPBUS_G3H w 40z
8 7 O GND SMC AVSS 45 46 40 50

EDP for PPVIN S5 CPU | WP_ISNS R = 5.867 anps for KI18.

BMON Current Sense - Entire circuit nmust be near SMC (UW4900)

DCI N Current Sense Filter
1o a1 40 45 g3 20 21 4 s o PP3VA2 GBH
BMON_ENG J_l C5369 PLACE_NEAR=U4900. N12: 5mm
BMON_ENG U5313 ggo}uF Foose
NC7SB3157P6XG 2 65 CHGR AMON 1A 2 SMC DCI N_| SENSE a5
s ?}%%8 BMON | NA_OUT 1le SC70 a6 smc MUX_SEL ¢y s 40 I ECV' = - b =
1 3% « BMON_ENG VELF 1 C5380
REGULATOR S| DE: 2 goe VE 2| a0 ved5 = B go-;,nfzu': PLACE_NEAR=U4900. N12: 5mm
U5323 R5391 PLACE_NEAR=U4900. N13: 5rm 2 ¥R
I'NAZ1 s
» o5 com— CHGR_CSO R P shn ' NE 3o o - BvON 3] | 1a BVONA “U’B(—OU E’\gi':'% SMC_BATT_I SENSE oy e [ QoS ASS s
o AN dw wearL A | ceagy
B 100K j— Y
LOAD SI DE: ao :gg% E%/‘jlgw 2 8 xon
N ZW 1 2402 402
Y PLACE_NEAR=U4900. N13: 5nm
Monitors battery di scharge &/566}9’
current frombattery to PBUS GAIN: 50X
= GND_SMC_AVSS s 46 10 50
A U5303 only senses current up to 6.6A SYNC VASTER=RLE  SENSORS SYNC_DATE=06] 29/ 200
e -
Current & Voltage Sensin

T .
@ Appl e | nc. |<SCH_NUM> D
S <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY OF APPLE COMPUTER, | NC.
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GPU VCore Current Sense

| TI CAL
R5409 %410
2. 87K OPA2333 PLACE_NEAR=U4900. L10: 5mm
o > CEXL MP6_| MON 1 2 »» GPUI SENS P s OF oA L

CPU VCore Load Side Current Sense / Filter

1/ew 7 GPUVCCRE 1auT 1 AR, SMC GPU | SENSE -
b Y o>
PLACE_NEAR=U4900. N10: 5mm 0z 1%
R 1 C5408

R5459 s : | = . :
o1 68 12 L WP_I 1 287K, | SENS_P " R5453 R5410 el
CPWOCRE 1OUT 1 AR A2 10K — 0.22UF  PLACE_NEAR=U4900. L10: 5mm

b SMC QU ISENSE  yromy 4 1 2 5 GPUI SENS N | @in 1 4x = %2
D o 6 o N . b8
402 1/ 16W 1/ 16W 402

N‘%;; = ME-LF GND_SMC SS
105453 202 e swvc Av 45 48 49 50
R aC 0220 DTS
2 CPUI SENS N PLACE_NEAR=U4900. N10: mm T 2%, 1
ﬁy iy 16w
b Vot
L R5452
= 20. 0K Gain: 3X = C5407
L 470PF
1% 112
1/16W
VE- LF 11
402 10% NOSTUFF
C5457 G
470PF
1|2
11 1.8V FB Current Sense
10%
10% NOSTUFF
CERM
Fi) ©3,08,93,%2,58,%4,52,51,% _PP3V3_ S0
TR e
s 76 —PPLVBRIVS5_SOGPU_I SNS_R
CRI Tl CAL R5415
R5413 13 I SNS P1V8GPU P 133242 1 NS _P1VBGPU R B
C " GFX VCore Current Sense 0. 001 e +
% 59 5 30 % 5 %0 25 PP3V3_ SO W Vel 2
TEER R R AN : csaga il 5o R5414 902 |—‘Y :
A4 w1 SNS_P1VBGPU N 13 32¢5 & | SNS| PIVBGPY R N o 0,22F  PLACE_NEAR=U4900. L8: 5mm
E:EI 2°% e Tsseate PP1V8RI1V55_SO0GPU_I|SNS . 15W Gain: 431x L o -
4:5 2 . VE- L 402
R7541].584 s OPA2333 PLACE_NEAR=U4900. L12: 5nm G05" GND SMC AVSS oo e
» o > GEXIL WP _CS R P AR L gxisns rRP |, oFN R5479 NCSTUFF 1%416 .
% AN GEXIMVP_I SNS | QUT 1 A RS2 SMC GEX | SENSE gy s e 5409 1 R5417
%ég‘g 2 Ve N 47‘;5.';,:: %5“'16\” L AM S| GNAL_MODEL=EMPTY
4 - . 1/ 16W 2
R75411581 ey GAI N 140X Mios" 1 5479 R LWt b M
%0 o my__GEXIMWP_CS R N 1% K woEx 1sls R N ° 0. 22UF Moz ar0PF
Y PLACE_NEAR=U4900. L12: 5mm ™" &%} 12 S GNAL_MODEL=EMPTY
1/16W X5R
VE- LF 02 11
402 R5483 _ — %8 '\mTUFF
T - -
1 1 106 S| GNAL_MODEL=ENPT
470PF —— 55’482 VLR
cég\;/{,’ ;_ 156w 402 FF
R it CPU & MEM 1.5V S3 (DDR) Current Sense
2 470PF
12
11
L L% S oNAL_MoDEL=ENPTY o453 48 38 35 34 33 32 31 20 170 8 PP3V3_S3
T s
0. 1UF

R5444 B4 E At

4.12 8 (PA2333 PLACE_NEAR=U4900. N8: 5rm
B ISNS 1V5 S3 P HAZK L DDRISNS RP o, R5440
M N PR 1aur 3 453K, SMC P1V5S3_| SENSE o -
R5443 ™-LF 2| V- 1%
ISNS 1V5 S3 N 14512'83 S DDRI SNS R N s i g ! C5490
CPUVTT 1.05V Current Sense " \ = o Gain: 243x o 0. 22UF
1/11/50W 2 g;/(i/
M- LF X5R
402 202
— GN\D_SMC_AVSS
NOSTUFE s 45 45 40 50
1 R5442 R5441 - .
Cf4>§104}3'2: o )Y Bt g L MODEL=EMPTY PLACE_NEAR=U4900. N8: 5rmm
10% —— )
BT BT
NF LF 44
s OPA2333 o Cz;1570PF
R5474. cPOVITISNS RP 5|, oFN PLACE_NEAR=U4900. MD: 5mm 1|2 S! G\WL_MODEL=EMPTY
w0 m— CPUVITS0 CS P LA 87 i
6 o = 19% NOSTUFF
R5473 M i
- D CPUVTTSO CS N LA cPUVTTISNS RIN
1/110/50W
A 05"
TUFF GND SMC AVSS 45 46 19 50 SYI\K%I ll\/LAtSTER:KIS SENSORS SYNC DATE=07/ 02/ 200
bR R5472 R5471 Current Sensin
470PF —— %%'GW 1AM, SIGNAL_MODEL=EMPTY PLACE_NEAR=U4900. MB: 5mm L,mgnm "
20V 2 VE-LF
i i i g NOTUFF d} Appl e I nc. <SCH_NUM-] D
oS
470PF S aNAL_MODEL=EMPTY = <E4LABEL>
1 NOTI CE OF PROPRI ETARY PROPERTY:
— 10% THE | NFORMATI ON_CONTAI NED HEREI N IS THE
50V PROPRI ETARY PROPERTY OF APPLI CO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
202 | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 54 OF 132
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6

5

4

3 2 1

'Pl acenent not e:
'Place Q6501 on bottom side
close to the right fin stack

B Det ect Battery Charger

'Pllacenent not e:
' Pl ace @502 on bottom side
close to battery charger

circuit

Detect Right Fin Stack Tenperature

GPU Proximty/ GPU D e/ Left

Heat

Pi pe/ R ght

Fin Stack

R5550
9,58,09,52,59,50,5%.51%0 41_PP3V3_S0 Y PP3V. HVENS_R
R AR R — mm
e A K i ] cs550
40, JUF
PLACE_NEAR=US550. 2: 5mm 2, R5551! ['R5552
99 80 79, GPU _TDI ODE_P_PLACE _NEAR=U5550. 3: 5nm 2 10K 10K
TemS ) 565 e 24l
Detect GPU Di e Tenperature SI GNAL_MODEL=ENVPTY b 1 Mﬁib? %gﬂé"
C5551 1 U5550 = 2| |2
0. 0022uF - EMCLA14- A
8V MBOP
Gy 2| pp1 THERM / Al 7 GPUTHVSNS THM L
% 80 79¢B) GPU _TDI ODE N 3 ALERT* |5 8 GPUTHVENS ALERT L
s 2oL s GPUTHVENS D P 4 Dpzx% T CAL paTAl SMBUS_SMC 0_SO_SDA 15 an o1 o7
3 SOT732-3 3 SI GNAL_ MODEL=EMPTY 5 | pne/ DP3 SMCLK SMBUS _SMC O0_SO_SCL 45 48 81 07
1 5 N 5 1 GN\D
0. 0022uF - 3
BC84(£M>(XH 0 ——
SOT732- 3 cégz\r\ﬁz

90 GPUTHVENS D N

Proxi mity Tenperature

Detect Left Heat

°25%2:%3:%%1%%0 2403071, §°_PP3V3_ SO

Pi pe Tenperature

474843748 5131 30" 28
B BEBEEE

CPU _THERMD P

N

PLACE_NEAR=U5550. 4: 5nm

PLACE_NEAR=U5550. 5: 5nm

Wite Address:
Read Address:

CPU Proximty/ CPU Die/ PCH Proximty/ Battery Charger

PI acenment note:
PI ace U5550 on bottom side under GPU

0x98
0x99

Proximty

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

1 PP3V3_ S0 _CPUTHVSENS R
“513/!, @EEEE‘C]E W BFEES: 23 T

1

CPU Di e Tenperature

Y CPU_THERVD N

502
BC846BMXXH 2
SOT732-3

1

%504 1
BC84 B73M>§XH

Detect PCH Proxinity Tenperature

PI acenent note: ,
PI ace (504 under PCH '

S GNAC VODECSEVPT DP1 THERM / ADDR]
_0 005)2 1 3| ont ALERT* |5 8 CPUTHVBNS _ALERT L
it 4| op2/ T T Pipara ©  SMBUS SMC B S0_sDA a5 o
K Slowiors  swok[ 10 SVBUS SMC B SO SQL gy
GND
6
---------------- Not e: EMC1414 can perform Beta
=2 CPUTHIVENS D2_P ;ETI ac%SrrSe?rg)t nrc}ort =y ' Conpensation for Exter gal Di ode 1 onl
SI GNAL_MODEL=EMPTY L (Lace Yoofd under PV L ! nmp y
C55901 =
0. oozzlég -
Ry 2
s CPUTHVBNS D2_N Wite Address: 0x98
Read Address: 0x99

PEAGE-REAREUES6: 8: 8

DD

A1

Us
EMCL

%

70
14

SYNC MASTER=K18 SENSORS

SYNC DATE=06/18/200

TTTLE

Ther mal Sensors
BTG, ROV
d} Appl e | nc. <SCH_NUM>
8 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | V\FCRMQ | ON_CONTAI NED HEREI NIS THE <BRA|\D_b
I ETARY PROPERTY_ OF APPL| wVPUT I NC.
HE POBLOSIR AGRERS TO THE FOLLON NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 55 OF 132
11 NOT TO REPRODUCE OR CCPY I T e ——
'V A mans s TR PEITTEL OF 101
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o
% %, PP3V3_S0

B

ER et

CRI TI CAL
J5650
78171- 0004
M RT- SM

—=0

s cm—SMC_FAN_0_TACH

Slwln e

[eNeNeNe)

__E{D

518S0369

PP5V_S0

%
£.9%5 % %% % % %, PP3V3_SO
§ei% 8

47748 4240 37
88 87 85 B

33”3
4 83 80 73

s @on—SMC_FAN 1 TACH

slwln e
0000

CRI TI CAL

J5660
78171- 0004
M RT- SM

518S0369

SYNC VASTER=K19 M.B SYNC DATE=05/29/ 200

TTILE

Fan Connectors

Cf} Appl e I nc.
®

TR E—
<SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | 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
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w55 0 gm SMC_ONCFE_L

W5

53 6

LEFT_SHI FT_KBD

1

48 a7 46 45 &
73 6

16178773772 55 54 53 50

536 VB

36 35343332 31 20 17 8.7 &

101787773 72755 54

53

48 36 35 34,33 3231 20 17 8.7 &
53 50°

W5 _CONTROL_KBD

6

22521 17 76 PP3VA2 G3H
PP3V3_S3 5 5%7%@@NZEAPE
4 WS _LEFT_OPTI ON_KEY
LEFT OPTION KBD 1 |}
3
PP3V42_G3H
-
PP3V3_S3 YéﬁﬁﬂFEAPE
U572 4 W5_CONTROL_KEY

1

TPAD BUTTONS DI SABLE

53

6 7.8 17 20 31 32 33 34 35 36 48 50 53
2 73 87 10

5455 7 1

| mm e e e e e -
. PSOC USB CONTROLLER
|
|
|
| USB | NTERFACES TO M.B TRACKPAD PI CK BUTTONS
D | SPI HOST TO Z2 KEYBOARD SCANNER
: PP3V3_S3_PSOC.,
| 338888
| wos PLCKB L NN
| ss _BUTTON DI SABLE
sa _Z2_HOST | NTN B
! s WB_LEFT_SHI FT_KEY T ldddddd
! s LEFT_OPTI KEY
|
| Lomvmmalcmwhmmwm
LLLLLLIWL| |||
! BREA®BN NN T NO 6
! alalolo'0le'e S Jlolo!glala
| » W5 CONTROL_KEY 1p2 3aadaod faaaan p2_242 W KBDI7,s
| sas Z2_KEY_ACT L 2p2 1 P2 0|41 _W5 KBDI16N.,
| TP_BOOT_CFGL 3pa 7 CRI Tl CAL P4 6[40 WS KBD15_C.,
| TP_P4_5 4P4_5 us701 P4_4[39 WS KBD14; 5,
| e Z2 DEBUGBB ~ §p4a 3 cY8Cc24794 P4_2[38 W5 KBD13 .,
sss Z2_RESET P41 MF P4_0[37 W5 KBD12,
! o P 1P3_7 (SYM VER2) P3_6[36 W5 KBD11, s
| sas PSOC F_CS L 8p3_5 APN 33752983 P3_4|35 W5 KBD1O 5,
I o o _PSOC_NOSI 9p3”3 MT P3_2[34 W5 KBDO .«
| we PSOC SCLK 10p3 71 P3 0[33_W5 KBDB , -
| w5 Z2_M SO Wp5 7 P5_6[32 W5 _KBD7 ¢
| sas Z2_CS L 12p5 5 P5_4[31 WS KBDI
| s Z2_MOSI 13p5_3 P5_2[30 W5 KBD2 s,
| o Z2 SCLK MP5_1 Cihem ~oowaso P5_0[22 W6 KBRS
C | \—clﬁl\—cl\—c% 8 l\ll\lﬁl\—!\—! \—|| THRWML 7
FranldaSEbaaaa PAD>
| N EIRINE R EE N E
| Al H | A H | H| N NN NN NN
| -
! TP_PSOC Scl = WS _KBD4 .
| W5 _KBD5; -5
| W5 _KBD6 -5
|
| TP _PSCC SDA | TP_| SSP_SDATA P1_0
| | SSP SDATA/ | 2C SDA
: sNC PSCC P1_3 72 CLKIN. ..
|
|
I .. TP_ISSP_SCLK P1 1 10 P77
| | SSP SCLK/ 1 2C SCL
|
|
|
| DI FFERENTI AL_PAI R=USB2_TPAD R527 01
| 03 36 USB_TPAD P 1 2 USB TPAD R P
PP3V3_S3_PSOC
| Sw = L R=USB2_TPA o
sl Vot REHTR MR ol
: TO MLB CONNECTCR R5702
! 03 36 USB_TPAD N 1,\5Q\/2 USB TPAD R N
| DI FFERENTI AL_PAI R=USB2_TPAD F| R=USB2_TPAD
| ity R M TR ot
|
|
|
|
|
: U5701 CHI P DECOUPLI NG
| PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706
| CLOSE TO Us701 VDD PIN 22 CLOSE TO Us701 VDD PI N 49
|
: R5704
| . /\1/y5\/ , PP3v3_s3!
[ -
. DREPRES i
| 1C5702 1C5703 1C5704 1C5705 |1 C57060%
| f— 1000PF 0.°/1UF f— 1o OPF f— 0.°/1UF f— 40°7UF
| > %ﬁl 2 Y cern i) 2 1Y a2 g%
B %5 i %5 &35
|
Al
|
L
|
L el |

BUTTON_DI SABLE

| Ic PIN NAVE CURRENT R_SNS V_SNS POVER
! TVP102 v+ 10UA 2.55 KOHM 0.0255 V 0.255E-6 W
I 80UA 0.204 VvV 16. 32E-6 W
| 3v3 LDO VoD 60MA MAX 10 M 0.6 v 36E-3 W
| vour 60MA MAX 0.2 OHV 0.012 vV 0.72E-3 W
| PSOC VoD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W
| 14MA ( MAX) 0.021 VvV 294E-6 W
| 18V BOOSTER VIN ANA (MAX) 4.7 GHM 0.0188 V 75.2E-6 W
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | SOLATI ON Cl RCUI T
|
|
49 a5 47 46 45 43 23 21 17 1.PP3V42 G3H CS725
| BB 108
| 2 1
|
5T SAnr =
| oy 55 57 a1 2303,% 22, PP3V3_S3 2 ¢ 3OT665 =
%2°35%84 %380 4036 85
: U572 W5 _LEFT_SHI FT_KEY
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

PLACE THESE COVPONENTS CLOSE TO J5800
THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B

701
SSMZK15FV D|3
SOD- VESM HF |
KH
PR
T THE TPAD BUTTONS W LL BE DI SABLE
6™ sz WHEN THE LID I'S CLOSED
SMC_LI D LID OPEN => SMC LID LC ~ 3.42V

64 46 4

LID CLOSE => SMC_LID_LC < 0.50V

W5 _KBD16N 1 A A A
1%
02 R5710 -

R5714
70,

KEYBOARD CONNECTOR
J5713

APN 51850637
NCx —820)

[ PP3V3_S3

|||—

KBD1
KBD2
KBD3
KBD4
KBD5
KBD6
KBD7
KBD8
KBD9
KBD10
KBD11
KBD12

KBD13
KBD14
sW5_KBD15__CAP
sW5_KBD16_NUM
KBD17
KBD18
KBD19

% 55 [ B B 5B 55555

KBD20
KBD21
KBD22
KBD23
KBD_ONOFF_L

33333333

5% 0 s5_50. 71171 5, PPBVA2_G3H

l o
-

veebels e STWE LEFT SHI FT_KBD
s s W6 LEFT_OPTI ON KBD |
< s W6_CONTROL_KBD

|(5(5000OOOOOOOOOOOOOOOOOOOOOOOOO|

e 95715 NCx =50
F- RT- SM
FF14- 30A- R11B- B- 3H
SMC_MANUAL_RESET LOd C
a5 47 15 5 g5 5 g1 77 5, PPBVA2_G3H 5758
J_ g&lup
: o
APN 311S0406
CRI TI CAL
s s W5_LEFT_SHI FT_KBD 1 2_SMZ4LVC1GLO
s s W5_LEFT_OPTI ON D 3 70304 s
s s \W5_CONTROL_KBD 5 SVC_TPADFST L

2

33K 33K

? lew ;g’lsw

- LF CLF
2402 2

SYNC MASTER=K19 M.B SYNC

DATE=05/ 29/ 2009

TTILE

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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8 I 6 5 4 3 2 1

BOOSTER +18. 5VDC FOR SENSORS
BOOSTER DESI GN CONS| DERATI ON:
- POMER CONSUMPTI ON
- DROOP LI NE REGULATI ON
- RIPPLE TO MEET ERS
D - 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS
APN 15250504 - R5812, R5813, C5818 MODI FI ED
oo s it g gPEEV SE BT | PD FLEX CONNECTOR
3. 3UH- 870MVA @3932 R580
B s, INPUT_SW 1 (Y YY) 2  BOOGT Sw 1N PP18V5 S3 SW;, 9, - LBy S S o, somm
SOk VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM LT a E3- 38 W 5% - APN 51650689
%O 02 8: 38MM M N_NECK_W DTH=0. 20MB0520WBXG | VOLTAGE=18 5 by VL NECR, W DTH=0. 20M1
0 TGN APN 37150313 302 CRI Tl CAL
1
1 R5812 J5800
PP5V_S3_BOOSTER %,%18 1M 55560- 0228
M N_LINE_W DTH=0. 50MM R ‘115'\4\/ M ST- SM
NQThce=ow 0 2O APN $5351401 2 %EEW' 402" I L 421 0o ; L ey s L -
53 6 O C — 6 53
VIN Z2_DEBUG3 6 5 Z2_RESET
1 6. 6
uU5805 __C5F819 . Z2 oSl a0 OT7 PSCC F CS L,
1 FB|l 4 BOOST_FB f— Lﬁ'/ 53 00
TPS61045 y 5 gg wo.Z2_M SO g gle PICKB L,
3 |bo QFN — 72 BOOST EN . . 505-1 5 6.22_SCLK 12|55l PSOC M SO, .,
] w o.Z2_BOOST EN EE] D IEE] PSOC_MOSI , .,
CRI TI CAL 8 IR5813 .Z2 HOST | NTN 1615 o115 PSOC SCLK &,
sw 71.5K G D Y SMBUS SMC A S3_SDA, 4, 4 4
T ?, 9 RE811 %?E‘év w22 CLKIN 20[2 S0 SMBUS_SMC A S3 SCL .77 o o
116O8E6 |1 SORLY g 190K 2 = 0 030 39 30 35 %2 gyzg az0g 5 PPSVE SO 2210 o2 PPLBVE S3 - .
T e T i —
C 2% }j{CERM 3 g 2402
Keyboard LED Dri ver
69 83 3 52 38 32 31 30 45, PP3V3_S0 12 10 00 a0 52 47 42 207 5 _PPBV_SO CRI TI CAL
rrrrere et o loun 0L558§A§9 350HM CRITICAL 5815 pin 1is grounded
R5853* 1 2 KBDLED SW 358 on keyboard backlight flex
To detect Keyboard backlight, SMC will 47%5 850 1098AS- SM MR — 35 FF18- 4AF- %%@D B 3H
i SMC_SYS_KBDLED: o 1 T NoDE=TROE -Rl
fristate S SYS e & TUP . 2o SMC_KDBLED PRESENT L 1
LOW = keyboard backlight present 2 } %7;— 2 S
X5R 3
Hl GH= keyboard backlight not present 4021 = 3 O
s _SMC _SYS_KBDLED 6|cTRL LED) T | 4 o
BOM OPTI ON:  KBDLED_YES :
NO STUFF Tess0 APN 51850612
A R5853 ALWAYS PRESENT RSEBE%ﬁl R581%2K1 LT3491 SYNC MASTEFCRIO B SYNC DATE=05/ 207 200
M‘:lg? E? KBD BACKLI GHT CONNECTOR VELLSPRI NG 2
b5, 402, AP TG TOEET .
a0 d} Appl e 1nc. |<SCH_NUM>I D
o ~ S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
5ASRI\/C_KDBLED_PRESENT_L PROPRIETARY PROPERTY, OF APPLE COVPUTER ™ | NC,
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R5921 PULLS UP SM5_PWRDN TO TURN OFF SMs WHEN PIN IS NOT BEI NG DRI VEN BY SMC

Anal og SMS

5350 40 30 35 24 33 33,33 2017 0.7 o _PP3V3_S3
JiCEQZZ JiCEQZG
1 3 NO STUFF Qs UF 1OUF
R5921 B i( g 52
10K P &35
ML AP344ALH = =
402, LA
1 voutx| 12 SMS X AXI S
s a5 SMV5_ PWRDN ss a5 —_ SIS PWRDN 5 [pp CRI TI CAL
55 45 [T —=—AKE BASE=RUE SVE SELFTEST VoUTY[ 10 _SMS Y _AXI S
VOUT. SMS Z AXI S
15 |RES
NO STUFF Nc _4 |res
1
10'(922 NC _3 INnC Ng1l NC
2w NC _6 INnc Ng13 NC
CUF NC 9 INnc NC16 NC
2402 [eN)

Al t er nat e

PP3V3_S3

| ocati on

Anal og SMS

38R8G
a0
Ne8835

1

o

SMS_ALT_SELFTEST

NC
1R5932
10K &
6
240'2L¥v Ne

1
© |o[w |» [o

3
VDD
AP344ALH
LGA
FS VOUT:
pb CRI TI L
P e
VOUT:
RES
RES
NC NC
NC NC
NC NC
GND

12 SM5 ALT X AXI S

PLACE CAPS ON SMS QUTPUT SI GNALS CLOSE TO SMC

z 0O EE%
0O EE%
o
52o8
ns

IS
IS

~
IS
o
o

10 SM5 ALT_Y AXI S

8 SM5_ALT Z AXIS

1
o>

(-
[

568

Desired orientation when _—
pl aced on board top-side:

+Y
Front of system
+X
+Z (up) ¢

Circle indicates pin 1 |ocation when placed C
in correct orientation

Desired orientati on when
pl aced on board top-side:

+Y
X Front of system
+Z (up) ¢

Circle indicates pin 1 |ocation when placed
in correct orientation

SYNC VASTER=K19 M.B SYNC DATE=05/29/200 A

Sudden Mbotion Sensor (SMVS)

CS Appl e I nc. <SCH_NUM-| D
® <E4LABEL>
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8 7 6 5 4 3 2 1

R6003 M NokkRR-W BFHES: 38T M NokkRR-W BFHES: 38T R6004 b
PP5V_S3 5 PP5V_S3_DEBUG ADC_AVDD_R PP5V_S3_DEBUG ADC DVDD_R  , 10 PP5V_S3 g
PLACE_NEAR=R3404. 1: 3nm PLACE_NEAR=R4598. 2: 3nm e tot 82 72 o VA TAGESSV VAL TAGESSV v DEBUG ADC 8 8
XW5010 XW5020 DEBUG ADC M LF DEBUG _ADC DEBUG ADC DEBUG_ADC DEBUG_ADC VEE 2
SM M - 02 1 C6000 1 C6001 C6002 1 C6003 1 02
s PP3V3 W AN F 1 542 P3V3 WAN_F_XW 12 o PPBV._SW QDD 1 542 PS5V SW ODD_XW e 0/1UF L :2I.OUF 0.1 ;;_: 10y50::
uEBUG_Am uEBUG_Am PLACE_NEAR=U6000. 23: 5 z ggg\ll z i(g\é c%ﬂ 2 i(g;F/a
'R6010 'R6020 = s estsmm
649K PLACE_NEAR=U6000. 22: 5rm 10M ] b
iow DEBUG_ADC fow DEBUG_ADC
_ -L — AVDD DVDD -
24027 R6012 2402 R6022 = LB000 DEBUG ADC = D
D J 1 226K, ADC. CHL « LTe500 R6001  pLacE NEAR=U4900. F1: 3mm
DEBUG ADC % DEBUG ADC s ADC_CHO 22 |oo N ADo| 14 2 SMBUS SMC MGEMI_SDA gy 45 45 o7
R602 M b¥ « ADC_CH] 23 ] e Y
405 1 C6022 e ” DEBUG_ADC 138w DEBUG_ADC
681K - £ se ADC_ e 40 R6002 :
Hiew 7 $9%, ss ADC_CH3 1o soA| . g PLACE_NEAR=U4900. E4: 3nm
2 SLF 2 xR «« ADC_CH4 2 |cru sl 16 ADC SCL 1 2 SMBUS SMC MGM SO-@“ 8 97
ss ADC CHS 3 lcs 576,
PLACE_NEAR=U6000. 22: 5nm PLACE_NEAR=U6000. 23: 5nm « ADC_CH6 4 o vrer] 7 ADC._VREE MZE)%'W
L = ss ADC_CH7 5 |or
5 REFCOVP|_8 -
DIVIDER -~ 2/5 oM DEBUG ADC | DEBUG ADC
DIVIDER ~ 2/3 | 2C ADDRESS: 0X10 / OX11 — ap—. TERM 1 C60U9:71 1 C6L9:05
ADC RANGE: 0V TO 4.096V I I o o e e ?83’/} %‘%&1
. A =l A =N o 2 2 Xt
LSB: 0.001V T %EQM T %(S§ —
o 5 o1 5 50 54 40 4a 42 42 33,317 5, PPBV_S3 . s A
DEBUG_ADC
C6030 1 CS}OU%O
DEBUG_ADC DEBUG_ADC - %@%ﬂ
R6030 402 R6050 402 PLACE_NEAR=UG000. 2: 5mm
m TP_| SNS_AI RPORT_P 1 ,2AR 2w | SNS_Al RPORT_R_P DEBUG_ADC PLACE_NEAR=U6000. 24: 5mm o TP ISNS ODD P 1ARA 2w ISNS ODD R P DL%L(J)%SDC =
1% U6030 DEBUG ADC 1% = DEBUG_ADC
1/16W — 1/16W OPA2333
R s OPA2333 VEPF 5 R6054 C
C i | A oAz | S N A
DEBUG ADC TS1 ,ISNS AlRPORT 1L QUT 1245K; o ADC, CHD = DEBLG ADC ™1 LISNS ODD louT 1228K, ADC._CHA
2 2V 1w DEBUG ADC 5 - % 16w DEBUG_ADC
R(340331 s GAIN: 1239X N%Eﬁp 1 C6034 R§18951 N = GAIN: 561X Nﬁfﬁp 1 C6054
- TP_LSNS Al RPORT N 2 w | SNS Al RPORT R N o - 2 2UF TP ISNS ODD N 1 2 =0 | SNS_ODD R o 2,,2UF
1/ éw 2 é‘)é&, it 2 %g"
Ve LF %5 VECLF DEBLG ADC PLACE_NEAR=US000. 2: 5nm | 4
DEBUG_ADC L 5
£ — €1 PLACE_NEAR=U8000. 24: 5rm DH fﬁ% <L
. 55| T Re033= 1 - 6052 1 R6053 = L
0321 B 301K , 301K, - 470pE L ¢ 280K 280K,
T @,,\;7’2__ i Iy NOSTUFF ﬂ,,\ﬁz ¥ %E}é’ )
0 2% M5 06033 0 2 M5 06053
470PF 47OPF
it e —
= 167, NOSTURF =+ 18% NOSTUFF
G DEBUG_ADC Koty
PLACE_NEAR=US000. 1: 5mm R§19260 PLACE NEARLUBO0O. 3: S
FB Vol tage Sense / Filter o TP ISNS HOD P 1 2 5 ISNS HOD R P U040 - NEAR= -3
040 DEBUG_ADC e . PAZS3S3
s e PPIVBRIVES_SocPU | SRABY R§2%4K4 o5 oen
1 2 FBVSENSE IN LAANZ o ADC CH3 DEBUG ADC 7 I SNS_HDD | QUT
PLACEMENT_NOTE=PI ace near R5413 M:ll/éw DEBUG ADC R60_61
02 ! CSOU‘E‘ > TP ISNS HDD N1 42, . 1SNS HDD R N GAIN: 845X B
B £, v
2 1/16W
85 MoLF
D DEBUG_ADC PLACE_NEAR=U6000. 3: 5|
PLACE_NEAR=U6000. 1: 5mm 062 1 R6063 =
- A470PE —— 348K 1 348K,
8°/ I %6
NOSTUFF 2 2 Mg.zdé’ N{:U
2 F05FCB063
470PF
12
1
=+ YINOSTUFF
RM
PLACE_NEAR=D9701. 2: 3mm 402
N - =\ VAl J_ 080 —
1 SM
0,1 e PPVOUT SO _LCDBKLT |, = » pyouT_SO_LCDBKLT_XW
2 OECV. DEBUG _ADC
PLACE NEAR=US000. 4: 5mm 11R’3080 PLACE_NEAR=U6000. 5: 5nm
+ DEBUG ADC 51%/‘11@4/ DEBUG ADC
UB0s0 R6074 2202 RO%2
TP_I SNS_LCDBKLT_N shn N0 L6 I SNS_LCDBKLT_I QUT 13%5K2 + ADC_CHB s $BVOUT_SO_LODBKLT DIV 17N, 2 ADC._CHY s
= DEBUG_ADC IN. 200X m DEBUG ADC DEBUG_ADC 18w DEBUG ADC
TP I SNS LCDBKLT P 4y > ADGr]1  GAIN: 200 <OF 1 'R6081 SbF 1 C6082
= ° 9620U7F?l 52. 3K ° —L 2 5UF
A Jexs) S % Haow T g%, SYNC VAGTER=RIE  SENGORS e oaeroreed A
o xg 402 Zf =
A 2
mLace rearcusooo. s s DEBUG  SENSORS AND  ADC
PLACE_NEAR=UB000. 4: 5mm DI RG, NOVEET T
L = < CS Appl e I nc. |<SCH_NUM>| D
DI VIDER: ~ 1/20 ® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
HEETI MR AVER LT L |
THE POSESSOR AGREES TO THE FOLLOW NG
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31 2723 21 20 10 18 17 7 ¢ PP3V3_S5

95785 83 73 72 71 66 35

'R6101 (1001 o| CRITI CAL
3, 3K 0. 10F
160/ @,,\X/’ﬂ U100
2402 0 32MBI T
SPI_MB CLK 6| scLk si /sl oo|S SPI
MX25L3205DMRI - 12G
oM T
SPI_MB CS L CE*
SPL_WP L %W»,Aoc o' sionz SEl
fann SPI ROV USE_M_B o HoLDr
HOLD* is asserted GND
ignore SPI cycles. ¥
__‘._

MB M SO (oo +

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/ 200

TTTLE

SPI  ROM

d} Appl e I nc.
®

rRTRTTEE—
<SCH_Num-|D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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5

AUDI O CODEC

CRI TI CAL APPLE P/ N 353S2592
L6201
FERR-220- OHM PP5V_S3
o772 71 220 21 36 12 7 0 Ey—PPLV8_SO e 10 1021 L2 . PP1V8 SO AUDI O DI G e
41
R 1C.(A)L  oso11 VN RENE W Brtes: 1omM PP3V3_S0 s e
7UF 0 1UF nRW
0 > T, 8% . PPAV5_AUDI O ANALOQrm =«
X85 X5 CRI TI CAL pai Al 1 CRI Tl CAL NN LIRE W BrH= 15
06219 1 1 06215 062 4 1 1 0621 N-NECK-W DTH= ‘1
10UF = i = Ok — e L L
= % C6218 1 1 £hu8e 5 1897 T T
2 00 s GND_AUDI O_HP_AMP AT POEY 2 oAl L TR 5 %55 X
0 —_—
s D PP4V5_AUDI O ANALOG ORI TI CALS RTI i012 LLP < ol w i( % 2 5 i %
625111 1] G226 ° ] I I X AT pay 1 GND_AUDI O HP_AMP 4 4 o
1 ToUF L 10UF D VA _REFVA FP VA - GND_AUDI O CODEC &5 55 65
210 20 p— 20% VBI AS DAC| 29 |veiAS DAC -
267K GV 2 2 6y -
VAT 8 685 cs4206_FP 44 |vip FiLTe HPOUT_L LLLNE LNECK_ AUD_HP_PORT_L gy s
25/5’-2#\/ CS4206 EN 41 v AT HPOUT_Rl_40 M N LI NE_W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM AUD HP_ PORT R@ 0
HPREF|_39 M N LI NE_W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM AUD HP_ PORT REF@ 62
NC TP_AUD GPIO 0 2 |GPI 0D/ DM C_SDAL LI NEOUT_L1+| 35 TP_AUD LOL_ P L NC
NC ITP_AUD GPI O 1 12 G:| oru %c S% LI NEQUT_L1-| 34 TP_AUD LO1L_N L NC
NC TP_AUD GPI O 2 14 2 LI NEQUT_R1+]_36 AUD LOL P R oo
B o) AUD GPIO 3 15 GPl CB LI NEOQUT_R1-| 37 AUD LO1L_ N R oD -
s > AUD_SENSE_A 13 |SENSE_A LI NEQUT_L2+ 31 AUD L2 P L o o
CS4206_FLYP LI NEQUT _L2-| 30 AUD L2 NL oo
LYC LI NEQUT_R2+|_32 AUD L2 P R 61
L - g VA ARl
43 |FLYC
502 UF -2} o/ 42 |FLYN
‘/F w0 UG201 McBiAS 1s AUD_CODEC,_M CBI AS g =
3 v HD CS4206ACNZC
54206 _ELYN CRIT cAL VoM 28 CS4206_VCOM
VL_I F
LI NEI N_L+|_21 AUD LI _P L 50
o p—HDA _BIT_CLK 6 BITOLK LINEI NG| 22 AUD LI _REF w
o4 17 TRy HDA_SYNC LI NEI N_R+|_23 AUD LI _P R am =
R6211 | 10 |svne
39
os 17 o HDA_SDI NO 1 2 . AUD SDI_R 8 |spi MC N L+ 18 AUD MC INP L w
/\é}%\’ 5 |spo MCI N L-| 17 AUD M C I NN_L %sg
EobF | X M N R 19 AUD M C I NP R &rm
os 17 [rmy—HDA_SDOUT LLQRESET M CIN_R|_20 AUD M C INN R &
w17y _HDA_RST L |
62 AUD SPDI F_ I N 47 |SPDIF_IN
[ mmog R6712 AUD SPDIE OUT CHI P 48 JopDi F_our VREF+_ADC_27 CS4206_VREF_ADC NC
« oy AUD_SPDI F_OUT 1,\?§\/z oM G saLl 4 TP_AUD DM C CLK NC
1 Sl/g\év
hob DG\D THRM PAD AGND
~ o) o |
N b CRI TI CAL CRI TI CAL
o224l .|'08225
l I R 'R6213
— case- P¥ GRS B0 100K
thiow
2402
s 50 ss GND_AUDI O CODEC \k/ﬂukt/lﬁgaw BTHER: 3WM
CRI Tl CAL CRI Tl CAL N LI NE W DTH=0. 1
162 00 M N-RENR-W BFHES: 18MM Uc200 XE?&%\?TF:S' B NO-I_ES C]\I CO]EC I / O
FERR 220 OPMT bdincemey ™ MAXBRIONS S DI FE_FSI NPUT= 2. 45VRVS
(= - .
67 66 61 58 55 54 45 44 43 42,33 31 7.6 [T PP5V_S3 1 |04|02 \ 4V5_REG | N 1IN ouT|.6 PRAVL AUDI O ANAL03@ 58 SE FSI NPUT= 1. 22VRVS
R6200 ol aavs AR DACL FSQUTPUT= 1. 34VRMS
I PP3V3 SO 221K 4V5_REG EN Hsron DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
EEEEEE B EAAN ' a0 NS ®202) | B 5E" DAC2/ 3 FSOUTPUTSE= 1. 34VRVB
WY | 06200 CRITI CALY sz ] == 10F
LA UF 1C620 r I, %837“
_: 1% —4 1 OF ig\fﬂ Py
51 XWs200 T, v Ko™
SM Py
1582 — GND_AUDI O _CODEC 6 5 o
1 0 2
5%
18
g
XW6201
SM M N _LINE W DTH= 18W
1582 '\ENEC‘C‘Q’KTI*:&_U GND_AUDI O HP_AMP ., 4 o

SYNC MASTER=K18 AUDI O

6.7 31 33 42 43 44 46 54 56 58 61 66 67

SYNC DATE=09/ 21/ 2009
TIe

AUDI O CODEC/ REGULATCR

<SCH_NUM>
"<E4LABEL >

d} Appl e Inc.
[¢]

THE
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THE
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LI NE

CODEC RIN = 20K CHVS

NET RIN = 18K OHMS

FC = 8 HZ

VIN = 2VRM5, CODEC VIN = 1.14 VRVS

I NPUT VOLTAGE DI VI DER

8

CRI TI CAL
C6301
R76g 3. 3UF
- AUD LI L A AUD LI L DIV 112 AUD LI P L .
M N-RESR-W BFFE. TW J 113/ M N-REN-W BFFE. TW 1|8|‘\17° NRERR-W BFFE. TW
40 O PR C
1R6302
21.BK
thiew
240 CRI Tl CAL
C6302
3. 3UF
12
A8
%
i
_—
] AUD LI _REF .
- oA LI_GD T —— R b T
CRI TI CAL
C6312
3. 30F
12
1]
o = [ GND_AUDI O_CODEC 1
CEl 5R
805-1
IR6312
21.5K B
Hapw
2402
CRI TI CAL
C6311
3. 30F
- AUD LI R AUD LI RDIV e e
WM NERESR-W BHE ThM ENECK- . o - :
i
_—
SYNC MASTER=K18 AUDI O SYNC DATE=07/ 29/ 200 A
AUDI O LI NE | NPUT FI LTER
- T .
<
CS Appl e | nc. SCH_NUM>| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: B —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\O_b
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
55EAUD HP_PORT L 1 0 2 AUD_HP. L@ 62
5%
CRI Tl CAL| 170w
500 1 o
0. 1UF
1T 'R6502
X7R- CERY! 3, 32K
NC _AUD HP_ZOBEL L mﬂé’
R6500! 2402
9
1 12\07\7
Wb,
52 58 [T GND_AUDI O HP_AMP
R6510"
39
el
22 R6512
NC _AUD_HP_ZOBEL_R 30. 32K
CRI Tl CAL| D15\'4\/
G510 363
iR
XTR CHR R6511
55EAUDHP PORT_R 1 0 2 AUD_HP. R@SZ
1 %W
“%a&F

SYNC MASTER=K18 AUDI O

SYNC _DATE=07/29/ 200

R T

AUDI O HEADPHONE FI LTER

d} Appl e I nc.
®

rOTRTTEE——
<SCH_Num-|D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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3X MONO SPEAKER AMPLI FI ERS ( SSM2315)
APN:. 353S2500
GAIN = 6DB
1ST ORDER FC (L&R) = 120 HZ +/- 30%
1ST ORDER FC (SUB) = 58HzZ +/- 30%
D pusce cso10 e 1050 i
57 66 o1 58 56 54 40 4 43 42 537 5, PP5V._SB
CRI TI CAL E&R;:g '1%A'-
1
CRI TI CAL CRI TI CAL Cepl2 . e ?gf}UF
L661 2%—1~ 2 ng
FERR 1000- OHM 0 033UF A %
o mm>_AUD L2 N | 1 2 4 o M N_LI NE_W DTH=0. 20
0402 NO_TEST=TRUE Vb5 PVED SRR L e o
>< U6610
32 SSVR315
CRI TI CAL CRI TI CAL SSMP315L_N Gl in VECSP oure| 3
FERF\’L(:IS.6100 oM SSMP3151 P AL I N+ QuT_| A3 M N_LI NE_W DTH=0. 30
1 5 O 033UF 2 Jsp™R T CAL M N_NECK_W DTH=0. 20
o mD_AUD L2 P L SPKRCONN L OUT
0402 NO_TEST=TRUE an Qo ¢ o o
[v]
o« AUD_SPKRAMP_SHUTDOWN L 4 48
1
CRI TI CAL R6160%1K
L6601 a0
FERR 1000- OHM 1y
% m-AUD_GPI O 3 1YY YLz 4023
0402
PLACE C5620 CLCBE TO VIO PIN
67 66 o1 55 58 50 40 40 53 42 53,7 o PPBV_S3
CRI TI CAL
C66221. CRI Tl CAL
T ] (B3
C6621 BV 2 o — 4o M N_LI NE_W DTH=0. 30 mm
FERR- 1000- OHM 0. 033UF TAg&S 3 . Eq 2 i(gg M N_NECK_W DTH=0. 20 MV
@_Augmmmz_aumm&m:w 2 VDD PVDD 4 SPKROONN R QUT Py s o2 o0
0402 NO_TEST=TRUE iy 6620
%ég SSMP315R N cL |\ WCSP OUH o
CEI6T(I3§AL CRI TI CAL SSMP315R P AL [| N+ A3 M N_LI NE_W DTH=0. 30 nm
I TI CAL~ .
FERR- 1000- OHM §%§3ZL9F 2 s CA SPRRCONN R OUT_N- O« o2 o
som—AUD 1@ PR 1(YYYT12 AUDSPKRAMP RINP 1]12 | G\D
0402 NO_TEST=TRUE ién/ e
o _AUD_SPKRANP_SHUTDON L 402
PLACE C5630 CLCBE TO VIO PIN
57 66 o1 58 56 54 45 44 43 42 33,317 5, PP5V._S3
CRI TI CAL
R TLCAL CRI TI CAL 06632, t%gé%“—
FERR- 1000- OHM é:%gg&: §_2 %’Z‘F al 3] pu— (})g.%:)lUF M N_LI NE_W DTH=0. 30 mm
w 1 > 1112 casE - 2 s g gRNEm7% DTSH=0. 20 r\l/DM
0402 NO_TEST=TRUE 18t U6630 RCON J oD ¢ 52 0
4 SN
SSMPR15S N afin ot a3
E%gécAL CRI Tl CAL QQMJ’%l'EQZP AL I N+ QuUT_| A3 M N_LI NE_W DTH=0. 30 nm
FERR- 1000- OHM é:%gg& o SI:?CRI TI CAL gFl’\IRNEO(i\/K‘DTSI-EO. 20 Krlw
o> AUD1OL PR 1 mww 2 . RCONN S QU oo © o2 o0
0402 NO_TEST=TRUE Jobe
T ik
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AUDI O JACK 1 LO HP JACK, SPDIF TX
D AUD SPDIE_QUT ey M C CONNECTOR
FERF%(:SLZ(?O% OHVICRI TI CAL %Rg;'gg"
1YY Y\ 2 HS MC P .
o o = APN: 518S0520 781749908
4
niE8s FERR 1000- OHM CRI TI CAL —O
g i PR3V SO 1 2 HS_ M C N g oo oo @B MCN i’y
HENEAPN 514- 0671 0102 L6707 ori TI cAL =+ g BLMC SHELD 2o
) ) FERR- 220~ OAM oo @mBL_MCP o
1 2 AUD HP_PORT_REF
J6700 CRI TI CAL 0402 <D —SO
SPDI F- TXRX- K24 L6701 =
F- RT- TH FERR- 220- CHM 2. 5A =
Mc, 6 AUD CONNJ1_SLEEVE? LYY )L 2 GND_AUDI O HP_AMP o o <o
DETECTO & AUD_CONNJ1_SLEEVEDET 0603 CRI6T7I 8/3'_
SWTGHO 2 AUD_CONNJ1_TI PDET
JeFo s AUD_CONNJ1 TI P FERR 220- OHM
RIGHT . 3 AUD CONNJ1 RI NG 1YY Y L2 AUD_HP. RESQ
a4 AUD CONNJ1_SLEEVE 0402
AUDI O CRLTI CAL
7 L6706
A- VIN FERR- 220- OHM
\"\{ B- vecf 8 1YY Y L2 AUD HP_ L oy oo
c- aol? 0402
CPERATI NG VOLTAGE 3. 3 13[90
C POF 1 10K AUD J1_SLEEVEDET R g e
10 51/é)
SHELL | 1 CRI TI CAL Mookt
SHELD (2 1C6700 |1CB701 CRITICAL |, Dz6704 DCZR(IS%IOC(?L 2 L670 CRITI CAL
PI NS — 0, 1UF 25,2UF DZ6703 6. 8V-100PF 6. 8V- 100PF FERR 1000- M SPEAKER CONNECTOR
o Y S BR 6. 8V- 100PF 402 : 402% ) LYY Y L2 AUD J1_TIPDET R gy e
%08 M 402 1 CRI Tl CAL 0402 CRI TI CAL
v 2 576706 2l pze7o1 | J6r8l
1 6, BV- 100PF 6, BV- 100PF 106705 APN: 518S0519 7817 Q002
%40 % L1 i)\,.PF S
1 2
' 402 w0 o1 o -SPKROONN L_QUT_P 1l
M N-KENE-W BIEES: 38 (R GND_CHASSI S _AUDI O JACK , 2 o1 o [y SPKROONN L_OUT N 2
VOLTAGE=D
._40
XV\BJOl CRI Tl CAL
152 J6782
V6702 78171- 0004
GND PATCH M APN:. 518S0521 T RT-SM
1 % 2 _O
R6701 SPKRCONN S QUT P 1o
R o o1 « Frrs SPKRCONN_ S _OUT_N 2
2 s ftsdo it 27,1, PPSVS SO «+ GND CHASSI S AUDI O JACK LA 2 O S RGN R OUT P 3°
SRR nakiy ;:5}%;, SPKRCONN R_OUT_N o
2 R " NOSTUFF o
Bl APN 514-00%% ’ Bovns| | Cersit—0
1 1 L
RG749 33RE —— —— 33PF
J6750 AUD_J2_CPT_ouT 15K 2 AUD SPDIE_IN gy s NOSTUFF NOSTUFF vz |2 ‘%M
AUDI O RCVR- MB7 ;\é}/g},’v CRI TI CAL CRI T7| CSL 0
- RT- THS 1 1
DETECT :oFR PLUG TYPE . 5 465: CLR6I%15%_AL C6373§3';]°:; £ 1 C§6P|:8
> CONNJ2_TI PDET T
fWL;:: 1 AUD_CONR) FERR: 1000- OHM °§§ 2 —F%‘Efw,
Ram, 3 AUD_CONNJ2_RI NG 1YY Y L2 AUD LI _R gy L
g 4 R caL L
AUDI O L6756
1 6 FERR 1000- OHM
5. aol7 AUD_CONNJ2_TI P 1YY Y L2 AUD LI L oy
N\ s 0402
C - vour CRI Tl CAL
CPERATI NG VOLTAGE 3. 3 L6758
POE 600- OHMV 300MA
9 AUD_CONNJ2_SLEEVE 1YY Y L2 AUD LI _GND .,
SHELL | 10 0402
sao |1 CRITICAL |, [6752 -
PI NS 1 E:GIZSO CRI TI CAL 5 EIR/Z&S(?OE?D% FERR- 1000- OHM
=i Espa&8/28 BV 1000 % 1YY Y L2 AUD_J2_TI PDET R —
2 55 Scpes2 % | CRLTICAL " 0402
A e
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8 7 6 5 4 3 2 1

CODEC OUTPUT S| GNAL PATHS
FUNCTI ON VOLUMVE CONVERTER PI N COVPLEX MJUTE CONTROL DET ASSI GNMVENT PORT B LEFT(HEADSET M O)
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A N A 0X09 (A) CRI TI CAL HP=80HZ, LP=8.82KHZ
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO 3 N A M KEY M N_LI NE_W DTH=0. 1MV
suB 0X03 (3) 0X03 (03) OXOA (10) GPIO 3 N A L6880 M N_NECK_W DTH=0. 1MM
SPDI F OUT N A 0X08 (8) 0X10 (16) N A 0X0C (B) FERWO*M/O_TAGE 3.3V
69_68 63_62 58 54_52 51 50 48 1 =
PR PRS0 oz S oRe mkey
CCDEC I NPUT S| GNAL - PATHS CRI Tl CAL APN: 35352256
D FUNCTI ON CONVERTER PI N COVPLEX VREF DET ASSI GNVENT M KEY ;
LINE IN 0X05 (5) 0xocC (12, 0 N A oxoc (12, 0 C6880 1 o\ KEY
SPDIF IN 0X07 (7) OXOF (15) N A N A 6 8{50%'0: —
8% 2
BULT-IN MC 0X06 (6) 0XO0D (13, B, Rl GHT) M C_BI AS (80% N A 603 8&3%%9
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY PULLUPS ON MCP PAGE DRC
s 0 47 42 32 30 20 20 25 37 [y SMBUS_PCH_ QLK 6 lsa mcsad L HS MC BIAS M KEY
SYSTEM | NT AND GPI O LI NES o0 40 47 42 52 30 20 20 25 yy¢Ery— SMBUS_PCH_DATA 5 lspn  petect] 2 HS SW DET CRITI CAL
FUNCTI ON I NT GPl O . 10 C6882
M KEY ENABLE SATA4GP/ GPI O 16 o q@m—AUD 12C INT L LNt BYPASS RX_BP ;::2602UF
M KEY | NTERRUPT PIRQ H GPIO S 25 20 T AUD | PHS SW TCH EN 8 |ENABLE 2 %Aéﬁz
PERI PHERAL DETECT PIRQ F GPI O 3 D __THM 0
<|o —
- %‘%F;El: 1 GND_AUDI O CODEC 44 55
M KEY M KEY
7 % 5
TR S A
@ 5 = GND_AUDI Q_CODEC 1K ¢ S 2. 2K
1/ 1 \g} %}lﬁ\év
L pt 2
BHES v, ol e
0. 1UF %%4
1 2 g
PORT A DETECT ( HEADPHONES) PORT B DETECT(SPDI F DELEGATE) cpAD MC INP L - H HS MCH _RC 1 v, 2 HS MC P amo
(85 IgéL ¥ 16
= o oy AUD_SENSE_A 0. 1UF %2 %g\ég M KEYMZ- s e85
AUD MC INNL 1]|2 100K _|~C6884 —— 57PF
« PP3V3_S0O_AUDI O F . . % - UE PR oy
C R6806 R6B0S iy o T B ? Bty
IRE801 APN: 376S0613 s B How 55 X880 | |24 CRI TI CAL ORI TI CAL
220K AUD_OUTJACK_| NSERT_L 402" L402- o2 50 5o GND_AUDI O CODEC 1 2 HS MC N me
w AUD_PORTA_DET_L N AUD_PORTB_DET_L
801 |23 801 |ble
SSNBngSOE{-\s%E i SSNBngSOE%IZ,OE e
s o up-AUD_J1_ TI PDET R | —H —{
sfe¥st, 2fa¥sts PORT B RI GHT(BUI LT-1N M Q)
o3 50 5s GND_AUDI O CODEC
R6803
« PP3V3_SO_AUDI O F 1220K; AUD J1 SLEEVEDET 1NV
5% .,
152602?(04 Miégw o3 50 s GND_AUDI O CODEC 402
o 800 B¢ s AUD J1 SLEEVEDET_R (& Iéél_ L685
ELF SSMBNLSEEARE |\ O IE FERR- 1000- OHM
o o - AUD_J1_SLEEVEDET 1H © @mAUD M C INP R 1]]2 BI_ MCH _F I LYYY L2 Bl MCP oo
_ECSSOZ 2[c% s & '5cf"1|°l% CRI TI CAL 0402
I v 1R6852 CRI TI CAL
plUF 0. 1UF 1 1
‘1;83/’ wemAUD MC INNR _1][2 "% 1ok Ce8E3 L L 0B854
s 22 2 GND_AUDI O CODEC il < iy oy B9 To &eaey __ L685
B % R6853 2402 FERR- 1000- OHV
o 59 5 GND_AUDI O CODEC 402, 2. 4K, BL MCLOF L(YYY12 B MCN _am.
XV6851 oW
EXTRACTI ON NOTI FI CATI ON 20 4051
1632 BlL_MC SHIELD qm. -
CRI TI CAL HP=80HZ
L6862 -
v o FERR: 1000- OHM L
5 3: 3 35 om>_PP3V3_S0 1YY Y L2, PP3V3_SO_AUDI O F
HEangd 0402 M N_LI NE_W DTH=0. 1MV
. M N_NECK_W DTH=0. 1MM
06816% VOLTAGE=3. 3V
PORT C DETECT (LI NE-1|
i%ycéé,%?z‘r ( N
o 0 s GND_AUDI O_CODEC RG865 R6861 o = o AUD_SENSE A
1 J00K;  AuD PERPH DET R 1 A09 2 AUD | P_PERI PHERAL_DET @
5% 5% R6813*
R6864 Ve ég‘év 14;5‘9 « PP3V3 SO AUDIO F 10K
1220K; AUD 31 TIPDET IV PR
58 'R6811 o2
REDE 270K | NJACK_I NSERT L NC
! sswsms@zgprz pls ? 03 |28 ALY 802
SOT563 | H— SSMBNLSEEAPE || 462" SSMBK15FV
R6860 K — SCD- VESM HE
15K - 1 E
A o AUD_J1_TI PDET_R1 2 YPDET FILT 0 APN: 37650612 =
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MagSaf e DC Power Jack

CRI TI CAL ORI T1 CAL
J6900 65822?\, PPDCI N_G3H -
D 78048- 0573 | pp18y5 DOl N _FUSE 1 2 |
NCRECKY BTHEO Bonm
P | o AerE S 108905 12002 PP3V42_G3H g s a1 a0 0
PVWR P
0| T2 = S LU SMC_BC ACOK_VCC _ECBQUQS
tE—— i - IR e
sIG -
2
1 E%OK cC gGSGZQSAFEAPEI 40
= Tasw U6900 2 = SMC BC_ACK 45 a6 65
V5540 @
i sy SYS_ONEW RE e o X
CRI TI CAL
aD N
o~ (]
NC
Bl L CONNECTOR
0 a7 40 s g2 g gn 7y g, PRSVA2 GBH
= 5951 _L 51650523
1-Wre OverVoltage Protection 018 JRgsE
fon 2 CPB6312-0101F
- ADAPTER SENSE 55 312-0-
= 14 M\ 13
O
The chassis ground will otherwi se float and can PR
send transients onto ADAPTER SENSE when AC is 2 O O 3
C connect ed. R6961 . S _8 8__)<5 NC
100
53 46 45 (OO} SMC LID 2 1 . s SMC LID R EOC7
WY o W 0 SMBUS SMC BSA SDA ——210 02 TO SMC
MELE 12 15 sq@—SMBUS SNC BSA SO —— 210 ot SMC BI L BUTTON L oD ¢ 5 5
c8955 1| ce953ice952 : o s CB954
0. 001UF 47PF 47PF —— ) 0. 001UF
%83“;|' sS?jl’ sov oV,
cerm cerm cerm cerm
oy 03 i P
[1] mn
3.425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6990
.. _PPDCI N_G3H_OR_PBUS LA AN
N LITNE_"WDTH=0. 6 mm 5%
BB R b P3V42G3H_BOOST
402 ~
> BOCST
Lesso
PP3V42_G3H
1 BEN 6,747 21,20,43 45 4 47 48 4
B 518- 0358 1A Q2 T = 2 |En LVLO (YY1 Vout = 3.425 ) )
CRI TI CAL R%’é{ég _EN_ R ORI TI CAL s FRECR : I :
J6950 BATTERY CO\INEC-rm 1/ 1E‘£/ NCx—Pe 35352730 BD_I SWTCHNPETTRE DoTTRE 1 0 2 250mMA max out put
Mo5 10 |t Fel 1 P3V42_BD_R R%BBZ <Ra> _—
BAT- K19 5% - - 1 (Switcher linit)
M RT- TH 116w 9951 R6995
. PPVBAT_G3H_CONN P3v42_RT 20 BR Vaog" C647P 1, 00M
P1 O - e a 5% 8%:: 10,
P2| O s 50V, %_L
P3| 042 R699 a6y 2805 106999
Pa| 0L e SVBUS SMC BSA SO o 45 48 64 65 o7 150K P3VA2G3H FB L %&3}":
ps| 0I5 SYS DETECT L %}E\é’ <Rb> 2 6 ‘ICERM
P6| 16 quugp__ SVBUS SMC BSA SDA I 2ol 00 oo o 2402 'R6996 605
P o ; D6950 . 6950 * 549K
P8| O - N R6950 9
po| o0 RCLAMP24Q2B 10K 0. 1uF - ¥
— 116w v, 2
SHLD_PI N| 010 V65 402
SHLD_PI N| o-}1L - ?
SHLD_PIN| 0112 GN\D Vout = 1.25V * (1 + Ra / Rb) =
SHLD_PI N| o413
A SYNC_NVASTER=R18 POMER SYNC_DATE=06/ 30/ 200
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Rever se- Curr ent

FROM ADAPTER
PPDCI N_G3H

CRI TI CAL

HAQ7128R01

D7
BAT30CWFI LM
SQOr-

This node is powered
- t hrough body di odes:
Protecti on * banN through Qroso.
* PBUS t hrough Qr085,

Charger TOP FETs and CRI TI CAL

Q7055.

PPDCI N_G3H OR PBUS

VAl TAGER TS, 5V m

Limter

PPDCI N_G3H | NRUSH
. mm

CRI TI CAL

I nput i npedance of

40 a7 a0 45 43 g3 71 177 o PP3VA2 G3H

ACIN pin threshold is 3.2V, + - 50mV —QDIJ

Di vider sets ACIN threshold at 13.55V

~40K neet s
sparkitecture requirenents

f— UF
2 1/ 16W
182 ME: LF

oo~

(CHGR _SGATE)

(CHGR _AGATE)

mm

30mA nmax | oad

PP5V1_CHGR VDD

73765 64 53

.2 nm
NI DTH=0. 1
NeEs 4V m

IR7010 | mm_SMC RESET_L 1,1,
0.1K

C7002i
1UF

T
R‘?%W—AG“D

1R7002

NO STUFF

5%

%16¥V

12

CHGR RST_L

134

SMBUS_SMC BSA SCL

11

5%
" ToWE & °

M LFig a5 S% SMBUS_SMC BSA SDA

402 97 64

7» m—CHGER VERQ

CHGR CELL 6
Fl oat CELL for 1S CHGR ACI N 3
CHGR | COVP 5
‘R7011 CHGR_VCOVP 7
531K CHGR VNEG s
16p - CHGR _CSO P 18
2402 & CHGR CSO N 17
BATT_2S JiC7050
R7013! 1o
2 X5R
M:l%\% T 202
b5,

6 7 40 49 66 67 69 70 82

o
o
Pt
Al

C

oG

2
R
N
__' |
N =
RV

Q
o
o
o

VGJ'AGE:BV

CRI TI CAL
w CHGR CSI_R P 42R7020
0..020
g. 5%
s CHGR CSI _R N 31’[\)/2-15':
PPDCI N G3H_CHGR
PPSVL_CHCR VDDP m{;ﬁ' S0 §\+,@§ ST | CRITICAL | CRITICAL
TRV S 2 J*¢r030  |'¢r031 C7035 C7037
c70011 =S T goite
2 WV, 2 V.
1;?%2 B, [Bleg, | 5
402
\VHsT CRI TI CALDba CHGR_DCI N CRI TI CAL MBx Current = 8A
CHGR_SGATE [ g
SCL U7000AGATF CHGR_AGATE oy %ZAKKOBMSZDPB-Ol (L7030 limit)
CHGR CSI_P 1 f = 400 kHz
E CHGR CSI_N CRI TI CAL CRITI CAL
I CHGR BOOT , L7030 F7040 TO SYSTEM
I T 4. 7U4 10. 2A SANP. 24V
o c‘mcez PUGMS‘ £ oE e e ] i \ -~
— . mm -
9 CHGR_LGATE U RGBT 2 Forzsar St 1205
] BGATE GATE_NCDE-TRUE DI DT=TRUH] DI DT=TRUE NO STUFF N
P CHGR_AMDN o s R7039*
CHGR BMON o .o a5 PPVBAT G3H CHCR REG
SMC_BC ACOK 45 46 64 N_LENE WDIEED
oD eos2 NECR WY ETH= 5 CRI TI CAL
5 L[t C7040
CHGR PHASE_RC - %nézyF 5
o BRE .
. o o 25 [oes | snon
H 1 C7039 R7O50 Q7055
1= ¥ore e ST 71370P
- é&fw i 3 TQ FROM BATTERY
] 62 1 AA 2 o PPVBAT GBH CHCR R | ©
= -
" T [RGB l C7056 i bj"ﬁl_‘\a TR
BLAGE_NEAR=17688.}83: m 1 P - 0. 10 T oL pe i
= V
T % .
(CHGR_CSQ P) R7051 5 . 2 990 CHGR CSO R P T
(CHGR CSO N) LA 2 2.0 CHOR CSO R N L
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR BGATE)
C702
L 0.001UF L
3
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) BOM OPTI ON
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86 82 70 69 67 65 49 40 7 &

f =365KHz

72 en a1 50 50 54 46 44 42 42 32 3y 3, EPEV_S3

Vout = 5.0V

9. 1A MAX QUTPUT

(Q7220 linit)

CRI TI CAL

C72521
330LF

b 2

73 45

SMC_PM G2_EN

SYNC MASTER=K18 POVER

'R7273
100K
1/ 16W
2402
PPBUS G3H
CRI TI CAL
R72064 C76288(|):1—4 OCZO218% 1
5 —T— . %
C7243:| T .| 17241 r222s PPEV_S5 —2VyyM-PIVESE_VBST_R eav il 7| |t C7281H
001U —— &g T 1rew CASE-D2E- SM —= 1\ 0
e b T 300 P5VP3V3_VREG3 o0k 2 g}{
202 CAEELBZE- &, 2 —F B8R, R7224 P5VP3V3_VREF, 603-1
P5VS3_VBST_R 2 A0 A1 C7200: C7203 1 C7205
1 3 5% TUF L 1L ' Cr2641 =
= 1C7224%: 0V % 224 2 L =
CRITICAL ] — Qi 502 eogg? ° | eo®E z g }3{ 0. 1Lé§ -
Sl 2242D(13| - a4 |2 xg\F{ - Ve -LC7201 603-}1{2 f=460KHz
U D215 530 oo = 25K psEL vreas| 2] [ RE2F < ° T _PP3V3 S5 e
4 7 Sy
ZZTONSEL uUr201 @ o o5 'D_l Kogg4DpA 15251115 Vout = 3.3V e
CRI TI CAL S P5VS3_VBST VBST1 QPN VBST2 P3V3S5_VBST 2I WPAK CRLTI CAL 7. 2A MAX OUTPUT
N-kERR-W BFHES: § KEMR-VY BFHES: & i :
L7220 pF} S e _Psvss b omnPSST125 el T L = L L s 2. 20 GO | (oo 11y
7z 71u-|- 13A- 15Nu—uv| TN s : $ Povsa LL 20 CRI TI CAL Lzl P3V3s5 LL TN s : $ - z
7 : ST NTEE D DTTRE ST e e 5 DTTRE - : g
C7250 1 PCVB104E4R7- SM 225 N:kllECEJﬁ Bﬂ:ﬁgg mm P5VS3 DRVL 19 Ry 1 DRVL2|12 P3V3S5 DRVL M N:klECEJﬁ Bﬂ:ﬁgg mm G2||9— %ﬁTéJE FDVEO830- SM 1CR| g CAL
el NEPRS S Q72255| cpy 11 o[ TRRERWBTFER & 7R P B N ; e orme AR -WBTER 8 10 LG22 005
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Soft-OFf (S 1 0 0
Lar (9 2 Rr911 2 Rr7912
Bat t of f (G3Hot 0 0 0 o
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oo PEG R2D C N<0>  CB021 0. 1UF 4 15 S — - 1T 10%16vX5R402
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o+ o PEG R2D C Ne6>  CB033 0 1UF 4 15 EE—— - 1T 10%16vX5R402
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Page Not es

Pover aliases required by this page:
- =PPVCORE_GPU
- =PP1VB_GPU_FBVDDQ

Signal aliases required by this page
(NONE)

BOM opti ons provided by this page:
(NONE)

Nvidia PRD for GB-128 uses 4x4.7uF, 8x0.47uF, 16x0.1uF
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Power aliases required by this page:
- ZPP1V2_GPU_FBPLLAVDD
- =PP1V8_GPU_FBI O oM T
Signal aliases required by this page usooo
(NONE) NV- ES;TZlG
BOM options provided by this page: (4 OF 9
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o8 77, FB_A 6> FBA_DO6 FBA_CMD6 FB_A UMA<3> 77 o8 98 78 FB_ B 13> FBC_D13 FBC_CVD13 FB_B UMA<5> 78 98
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. A2 _vDDO vsso| A3 R A2 _vDDO vsso[ A3 - =PP1VB_SO_FB_VDD
All |vpD1 USBéAOO vssi| A10 All |vpD1 USBéASO vssi1| Al0 - =PP1VB_SO_FB_VREFA
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R8622* 1R8623 R8617* 1C8617 IR8619 'R8660 GPU_M QA _PD_VDDQ 5 |Moa caL Po v M QA _CLKOUT| R4 s NC GPU M QA CLK! 0
49 109/ ‘1‘09 9 105 f— }UF 109K 1C8619 10K ” GPU M OA PU GND - CAL_PD_VDDQ M OQ?QKM*DL“M@ 80
16W 015,\9’ BWS T ?83/’ 7 D18'\4\/ == Qs JUF 5% S A L A =[5 MOACAL_PUGD MOA CTL| P5S g NC GPU M QA CTL3 s oo
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2 402 7 %ﬁ%ﬁ&_m OB_CAL_PD_VDDQ Mon m—NL‘-.—ENl TP GPU M OA D=0> : -
\DOL Nl gy = VLR ISV o0
i —“—AAG— M OB_CAL_PU_GND M OA_D1 TP D<1> .
= J_ M QA D2 TP_GPU M QA D<2> s 80
= MOA DS P2 gy TP _GPU M OA D<3> 60
M OA_D4 TP_GPU M OA D<4> s 80
AE9 _|SP_PLLVDD M QA D5 TP_GPU M QA D<5> s 80
N M OA_D6| T2 TP_GPU M OA D<6> s 80
I—AELPL“’DD M OA_D7 TP_GPU M OA D<7> o
AD9 |V D_PLLVDD M OA_D8 TP_GPU M OA D<8> 6 80
M oA_Do_ut TP_GPU M OA_D<9>
™M OQ?DlUJL“ME 80
M OQ,DllL“ME 80
MOADI2| BE gy GPU M QA D<12> w0
B MOA OIS To qup CPUMOA D3> o3,
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1 1 2 _PP1V1 GPU H PLLVDD,F , *™ Bm@ NC_GPU_XTALOUT : B2 |XTAL_ouT MOA VSYNG L3 quugp NC GPU M OA VSYNC w0
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o 81 70 76 74 7 5 _PP1V0O5_SO0GPU 100NH 700MA- 0. 140HM = VPt Deos -
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MCB DIS| V6 g NG GPU M OB D<13> o
MOB D1a[ Y6 queg NC GPU M OB D<14> Gy
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neRo B g GPUTDICDE N s (j Appl e | nc. SCH_NUMP
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 86 OF 132
11 NOT TO REPRODUCE OR OOPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 14 6 5 4 3 2

WWW . AlISaler.Com




8 7 6 5 4 3 2 1

' ' : : Renaned signal s Unused signal s
! tative unc D oelos + et ve Fune Dol os w0 TP GPY JTAG TCK — TP _GPU JTAG TCK 50
5 GPU VCORE VIDG % ' — GPU VOORE VI DG www  wn NG GPU GPIO 15 : —  NC GPU GPLO 15 o o 00 70 27 GEL CLIQTM = GPU ALK27M o O = TP_GPU JTAG TDI -
= WAKE BASESTRE. T T = BASESTRUE  — = =
' - ' — o _weos i . TR w7 TP_GPU JTAG TDO — _TP_GPU JTAG TDO 7o 00
79 — 79 80 84 79 1 1 — 80 98 80 79 —_— 79 80 98 _—
% DP EGHPD i = DPEG HPD @ GPU GPI O 16 - — EGDP CA DET GPY CLK2T7M SS — GPU COLK27M SS —\ARE_ BASEST
% GPU_VCORE V| DgFeo-srw . _ U VOORE VD4 o 00 02 w e NC_GPU GPI Q 1/PM oerecr ' — N GPUGPLO 17 o 00 w0 GRU TDLODE P _ GPUTDICE P - 83— JTAG VG = TP _GPU JTAG TVS 7m0
= = = = WARE_BASESTRUE — “VRKE_BASE= =
% _EG LCD PWR_EN--™ ' —  EGLCD PWR EN 1o w0 o7 w0 NC_GPU_GPI O 18" == —  NCGPUGPIO 18 o 00 s GPY TDLCOE N _ GPU TDIOE N e 02 —E‘Egﬁ%@!@g TRST L = TP GPUJTAGTRST L ww
% EG BKLT EN | ‘cvecen ' —  EGBKLT EN 1o 20 07 e NC GPU GPI Q @M -betecr . —  NCGPUGPIO 19 75 50 -
T T = WARE_BASE=TROE = = =
% GPU VCORE VIDO V% . — ___GPU VCORE VI DO 19 50 02 w1 NC GPU GPIO 20 '™ ' — __NC GPU GPIO 20 79 60 w0 o0 LYDS EG DDC CLK __LVDS EG DDC CLK wo s NG FBA MA<13> oresrerre=—NC FBA MA<13> =D
= WAKE_BASESTROE. = WAKE_BASESTRUE — “VRKE BASE= = — WARE_BASE= 7 = =
D % GPU VCORE VID1 V™ ' — ___GPU VCORE VI D1 19 50 02 wn NC GPU GPIO 21 ™o ' — _NC GPU GPIO 21 19 50 o o100 LVDS EG DDC DATA —_LVDS EG DDC DATA wae _NC FBB MA<13> —__NC FBB MA<13> 16 50
80 —  NAKE_BASE=TRUE —  NMAKE_BASE=TROE TVAKE_BASE=TRUE — ~ MARE_BASE=TRUE NO_TEST=TRUE —
n ; —BASE= —BASE= —BASE= —BASE= Y TEST=
% GPU_VCORE VI D2 “o/'&vio —  GPU VCORE VI D2 19 50 62 w070 NC GPU GPI Q 2 SWHRovA . — _ NC GPU GPIO 22 19 60 w0 00 DB EG DDC_CLK _ DP_EG DDC CLK 00 o1 0
= WAKE_BASE=TROE = — = “MARE_BASE= =
. ) ww NC GPU GPIQ 23 < ' — _ NC GPU GPIO 23 s s w0 DP_EG DDC DATA — DP_EG DDC DATA
£ - = RREPASESTRY TEST2TROE— STIRE BASES
;3 SMC_GFX_OVERTEMPR L ' ___SMC GFEX OVERTEMP R L . . Unused 12C Buses
1 1 - ;NzE,BKSE= mE
oo s _TP_GPU GSTATE<FS-P™ — TP GPU_GSTATE<0> R ' ' woe NCFB B UCST L S NC FB B UCS1 L 70
= WARE_BASESTRCE — WARE_BASE= = =
72 FB VREF_UNTERM "".VFEF . —  FB VREF UNTERM 1778 70 80 ' ! w0 NC_GPU | 2CC SCL _ NC GPU | 2CC SCL w0 o1
88 — VAKE_BASE=TRUE ' ' “MARE_BASE= TRUE NO TEST=TRUE —
o GPU GPILO 11 ' su-ome ! — TP_GPU_GSTATE<1> R , , a1 50 NC_GPU Izlﬁ SDA NOTEST=TRE= NC GPU | 2CC SDA wea g NCFB B Hﬁl L NO-TEST=TRE= NC FB B LCS1 L 7 s
T T — VAKE_BASE=TRUE oD VARE_BASE= ) = — ~ MARE_BASE= ) = —
1 SMC_GFX_THROTTLECRTL —  SMC GEX THROTTLE R Ly 1 50 ! ' w s NG GPU ROM CS L R NC GPU ROM CS L 7 w0
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i . 12 — 12 .
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TMARE_BASESTROE. — .~ NOTEST=TRE — — —  — — —
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TMARE_BASESTROE. —— NOTEST=TRE — — —  — — —  —
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Strap S1/S2 Bit[3:0] PUPD Rval Strap S1/S2 Bit[3:0] PUPD Rval PCI _DEVI D[ 4: 0] =0x14 96 M OALE and MOADS9... 0> are used as Debug Port
0 0000 PD 5k 8 1000 PU 5k w70 NC GPU M OA CLKOUT P — NC GPU M QA CLKOUT P 7 s
NVARE_BASE=TRUE NO_TEST=TRUE —
10001 PD 10k 9 1001 PU 10k . NC GPU M OA CLKOQUT_N — NC GPU M QA CLKOUT N
2 0010 PD 15k (HYN 256) A 1010 PU 15k © 7 WRRE BASEETRUE ————— — NOTEST=TRE — — — — — ——————— "%
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NO_TEST=TRUE —
6452 610079 74 72 7 6 PP3V3_SOGPU NCUN‘EGDBKSU EM O D14 102" py Moa De1a 10>,
re701t| re703!| Re7O5! PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON e %"41% HSYNG NO TEST=TREE  — NC_GUMLOA HSYNG oo
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2. 58 57 2 39 36 53 54 59 4°% PP3V3_S0 % 7 RRE. BASEST NO TEST=TRUE — 7 e
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F
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Page Not es

Pover aliases required by this page:

Sum of peak currents: 240mA

2 7 PPLV8_GPUI FPX

- =PP1VB_GPU_I FPX

- =PP3V3_GPU_I FPCD_I OVDD

CRI TI CAL
L8800
300-OHM 0. 5A

LYYz

?mA peak per diff pair

?mA peak for all pairs

PP1V8_GPU | FPAB | OVDD F

0603-1 ! N DTHE0: 2 nm
css00:  csso1: cesos:| R MT
Signal aliases required by this page: 4 7 F . 0 1 F R 0 1 F
B e T Al
850 K K usooo
BOM options provided by this page: NV- GT216
A
(o) 75 75 74 7 5 PP1VO5_SOGPU R o ace a Acio (s&E 9
D = A I FPA_| OVDD | FPA_TXJ_AMLL LVDS EG A CLK P a7 98
AGLO || FPB_I OVDD I FPA_ TXC' (5, AML2 g LVDS EG A CLK N oD +7 o8
GPU | FPEF_RSET ., 180-8892 ca o PPIVI_GPU | FPCD | OVDD F AlaI FPC.1 oD | FPA_TXD0) LVDS_EG A_DATA P<0> o
@3 :EE%BREETHM L 2o . PP1V1_GPU | FPEF | OVDD F | FPE_I OVDD R i Wﬁ Egﬁ %& E'Z?i o
o —& . o7 98
GPU_| FPD RSET ** 88051 ARL | FPF_I OVDD | FPA_TXDL* LVDS_EG A DATA N<1> or o0
4. 7UE AK9 |l FPAB_PLLVDD | FPA_TXD2| _AKI LVDS EG A DATA P<2> a7 08
Zté;;— o GPU_| FPAB_RSET -~ AJ11 |l FPAB_RSET | FPA_TXD2* LVI EG A DATA N<2> oD o7 %
8503 2 PP3V: | EPC PLLVDD E | FPC PLLVDD | FPA_TXD3|_AK11 o NC LVDS EG A DATA P<33 80 98
1 1 1 1 o PP3V3_GPU I FPC PLLVDD F  AJ9 |IFPC | . - 3
|1?|§855 |1?|§850 %851 %858 .. GPU | FPC RSET | FPC_ RSET I FPA TXD3* (5 ALLL g NC LVDS EG A DATA N<33mm 50 s
Liow Liow Liow Liow = PP1V8_GPU | FPEF_PLLVDD F | EPEE PLLVDD | FPB_TXJ_APL NC LVDS EG B CLK P o
: : : : = oo SOLVE_SEL L ECEE PLLVDD T AJG | FPEF | T LVDS EG B CLK N 0
j’ézL j’ézL jfézL jfézL w GPU |FPEF RSET o g A1 | Fper Reer I FPB_TXCH MO LVDS BG B (L »
| FPB_TXD4| LVDS EG B DATA P<0> o7 98
L8810 | FPB_TXD4* | AP! LVDS EG B DATA N<O> o7 98
L 180- CHVH 1. 5A 7mA peak per diff pait | FPB_TXD5| APl LVDS EG B_DATA P<1> 7 o8
= 6 81 70 76 74 7 o PPLVO5__SOGPU 1y 2 7mh peak for all pairs PP1yv1 GPU | EPCD | OVDD F | FPB_TXD5* LVDS EG B DATA N<1> 67 98
0603 Rgg_(;wl DT Ea | FPB_TXD6| _AR11 LVDS EG B DATA P<2> 57 98
88101 C8811:1: C88131: B LVDS_E | 2cA saL | FPB_TXD6* LVDS_EG B_DATA N<2> (o s
4. 7T — 0. 108 — 0. 18 04 a0, LVDS EG DDC DAT, | 2CA_SDA I FPB_TXD7|_ANI1 .9 NC LVDS EG B DATA P<33 a0 98
V2 ci 2 ci NP | FPB_TXD7* (0 APLL g NC LVDS EG B DATA N<33 80 98
603 202 202 - oD
| FPC_AUX_| 2CW SCLL_AP2 g, DP_EG AUX CH P oo o 0
Place at AJ8 Place at AK8 | FPC_AUX_| 2CW SDA* |1 ANS gy DP_EG AUX CH N [ 4 08
= o0 NC GPU | 2CC SCL | 20C_sCL
12CS nust be pulled up if not used EE—“_B_ — | FPC_LO| DP_EG M._P<0> 4 o
CLRISE%L 12CS addr m:u at Dx:E, oxoF o@D NC GPU 1 2CC SDA g E2 i 200 SDA | FPC_LO* |5 Al DP_EG M._N<O> :a g: NO STUPF 1 1NO ST
C 300- OHM+ 0. 5A | FPC_L1| AL DP_EG M._P<1> 84 98 R8861]K |1?|§860
s eiso e e LYY Y Lz oo peak ) | FPC_L1* DP_EG M._N<1> 84 98 % %
84 82 81 B PP3V3_S0GPU Lot PP3V. lFP P.LL\n/mDD E s | FPC Lol A DP EG M. P<2> oo oo %’{:;11 W 3 ;E\é’
c8815 1 8816 1 AGER3 3V e M e s | 2cs_scL | FPC_L2* DP_E¢ N<2> o 8 2 2
o7 51 48 45 SMBUS_SMC 0_ SO | 2CS_SDA | FPC_L3 DP_EG M._P<3> 84 98
PP1V1 | FPEF | DD F & 4. 7TUF —— 1UF > il
- 2 20% 10% ) | FPC_L3* |y Al DP_EG M._N<3> 84 o8
Nl W D 1 mm ggmglz SER,X, 2 1 2CS nust be pulled up if not used. L
: 0 0 12CS addr fixed at OX9E, OX9F | FPD_AUX_I 2CX_SCL|_ARANC =
| FPD_AUX_I 2CX_SDA* |5, ANNC
PP1V8 GPU | FPEF PLLVDD F 1 - NC GPU | 2CH SDA | 20m saL oo o
A = — ) LOLARBNC
VCLTAGE_IF?LSE\{ inputs nust be pulled down if not used 0 NC GPU 1 20H SCL | 204 SDA | FPD_LO* D&NC
1 FPD_L1[ AR7NG
'R8857 | FPD_L1* |5 ANTNG
e a0 DP_EG DDC CLK | 208 scL | FPD_L2_A0ENC
YE}EEV w soggy DP_EG DDC DATA gy @ 208 sDA HFPOLZ 0 ARNG
,462 = 1 FPD_L3[_ARBNG
| FPD_L3* |5 ARANG
L | FPE_AUX_I 2CY_SCLL_ABANG
| FPE_AUX_I 2CY_SDA* |5 ARANG
| FPE_LOL_ARBNG
| FPE_LO* |5 ARBNC
| FPE_L1[ ARNG
| FPE_L1* |5 AGANG
| FPE_L2[_ ARANG
| FPE_L2* |5 ARBNC
B | FPE_L3[_ARBNG
| FPE_L3* |5 ARBBNC
| FPF_AUX_I 2CZ_SCL|_AE3NG
| FPF_AUX_I 2CZ_SDA* |5 ARNC
| FPF_LOL_AL2NG
| FPF_LO* |5 AL3NC
1 FPF_L1L AJ3NG
| FPF_L1* |5 AJONG
| FPF_L2|_ AJING
| FPF_L2* |5 AlING
1 FPF_L3[ARNG
| FPF_L3* |5 ABBNC
Al12 [DACA VDD DACA_REDL_AMIRC
DACA_GREEN__AMIRIC
DACA_BLUE_Alddic
PP3V3_S0GPU
NE¥Sk2_|paca VRer DACA_HSYNO_AMIRC - 6772 7 79 80 61 82 84
NE¥SK3_|DACA RsET DACA_VSYNG_ALIRC
'R8859
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- z > 865
FBVDD_ALTVO | Regul ator Out put o8 2 g ¢ oL
° 1.35/ 1.55 V RO587 Tlgjsg5518(1)7 PLACE_NEAR=L9560. 2: 3nm 1C9565 VZTJltvngll\./sssoes\(/)GDU PSSR
Dsc
B 1 1.80 v vy ECRAILA BN, JK , PLVBFB EN R 3 Jen — PM ALL_GPU_PGOOD grmy « 72 o o6 o7 11‘"956'5 —F 7A max out put B
FB 1V8_SO_VFB y%éw 4 |\rg35352739 ol FB _1V8 SO _DRVH o) 2 G (Q9560 Timt?)
\VFB DRVH L %85
FB1V55 o5+ GATE_NCDETRE DY DT-TRE M NERER-WBFES S = 1 f = 340 kHz
FB 1V8_SO_TRI P 2 lrrip sv.8 FB 1V8_SO_LL —
FB_1V8_SO_TRA 5 |TRan ol 6 ST TR TomE RV YRS SV
9586 TRy e gL -
1
0, —
Q9581 FB1VS5 | |'RO585 3y ) =
SSMEKIGFV  pls 1 40. 2K 2 )
SCD- VESM HF | 1R,°§3K588 2 FB_1V8_S0_VFB_XW
,E 6w 02" FB_1V8 SO_TRAN R -
= 462" PLACH NEAR=W500. 2: 3rm  ['RO586
a5t K] 'R9571
FBVDD_ALTVO $ew 20. 5K 1 C9570
50 79 [T Q%:ELF wisw —— 1000PF
402
GND (G\D) 2 2 fipg- coG
.
(FB_1V8_S0_VFB)
A SYNC MASTER=K18 POV\ER SYNC DATE=06/ 26/ 2009 A
T
1v8 / 1V55 FB Power Supply
CB Appl e I nc. =SCH_NY
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TEL P 8 GMVUX CPLD U1 LVDS Recei ver Term nati on
AN 3
BunE s 2750 2 20 2 10 32 7 PPLVB_SO LA 2 PP3VIRIVE SO GVUX
0 PP3V: GMUX_R v V6% M N-RERR—W BIEES: 3
o TR AL T g VSR R9650
CNECR? x ¢ .. LVDS |G A CLK_P - oo LVDS |G A CLK_N 1o o
109610 [+C9621 |1 C9622 |2 C9623 |1 C9624 |1 C9625 |1 C9626 |:C9627 |+ C9628 |: C9629 VLTSS V) “oz mee LVDS 1G A G ROBET L0 LANA Z—pack ey s LYDS 1G A CLICN oo e
1UF 0. 1UF 0. 1UF 0. 1UF g 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF a2 V3 o0 LVDS 1G A DATA P<0> 100 1 2 = g LVDS | G A DATA N<O> ;o1 50
N =0 o o =0, Y =0, =9, =0, =9, LT RGBS ROG52 AN\ 2—fRACEABGRRANA Eppm e V2 L2 AP AT
S 10 S 10 S 16V S 16V S 16V S 16V S 16V S 10 S 16V S 16V 2% 0 o 1e LVDS | G A DATA P<1> 1 2 g 19600 £3 Sm LVDS |1 G A _DATA NSL1> 45 57 0
nggem o=l o=l o=l o=l o= o=l o= o= o= i, PP3V3_s0 1 2 war s LVDS | G A DATA P<2> 100 I NAAS2Z piack pear-tpeas Gz LVDS 1 G A DATA NE2> 5 57 o5
gun 1o L9621 wer s LVDS |G B DATA P<0> R9654 1090 1 2 - oo LVDS | G B DATA _N<O> 44 o7 50
1 g Mios" FERR 220- OHM v LVDS | G B DATA P<1>  RIBDD 100 1 A AN2 fé”eé EEEEEGF- Eag% G;"-%m LVDS | G B DATA N<1> 4505 s
D RO610 . . . . . . M@th\g/gwso G\/LélX R = e LVDS |G B DATA P<2> RIBOO 100 1ANA/2 Brack peaeeinay B som LVDS | G B DATA N<2> 14 5
—_— 0 -NECR- 09y 0 i
ofhdf.4'y PPLVE_S0 ANV It C9611LCQGlZJiC9613£C9614J1C9615£C9616JiC9617 WL T won LVDS EG A CLK P RI660 100 1npp 2 oo 117 5mlVDS_EG A CLK N o
LTow — 98.%1UF 98.%1UF 98.%1UF (2)8%1UF (2)8%1UF 98.%1UF 98.%1UF war o LVDS EG A DATA P<0> RIBOOL 100 1 P e 72 mLVDS_EG A_DATA_N<O> 4 o o
ol 2 BV 2 10 2 1V 2 10 2 10 2 LY 2 1Y o or 5. LVDS EG A _DATA P<1> HHSggé 100 1 A\AR2 ﬁ: “Ee‘s_mk o VDS EG A DATA N<1> o ot o
402 402 402 402 402 402 402 oo LVDS EG A DATA P<2> 100 1 NAA2Z Bk sEA-tteas e1p 5ol VDS EG A DATA N2> 4 41 o
) J J J_ wem LVDS EG B DATA P<0> R9664 1 2 - ol VDS_EG B_DATA_N<O0> o o7 o0
PP1V2 SO < ware: LVDS EG B DATA P<1> RIBBD 100 1 AA2 fé"eé EE@FS_ Eaéq&g g’%’émLVDs EG B DATA N<1> o o7 00
27 we e LVDS EG B DATA P<2> RIBBO 100 1 AA2 glac NEgRetgagn ko sml VDS EG B DATA N<2> 4 6 o
. S| GNAL_MODEL=ENPTY PP3V:
C9600:| [:C9604 | C9605JiC9606JiC9607JiC9608JiC9609 3V3_S0
2.70F L L g1UF L g 1UF 0 1UF 0 1UF 0 1UF 0 1UF e q ulre u u pS
20% —1— —T1— 20% -1 20% 20% 20% 20% 20%
X5kt 2 2 %:é\ém 2 %:é\ém 2 %:é\ém 2 %:é\ém 2 %:é\ém 2 %:é\ém GMUX DEBUG RESET L RO680 1K
202 402 402 402 402 402 402 o VIR DEBLR RESEL L o TIDOL =R IAAAZ 5% 17 T6W NMF-LF 407 -
= « _EG PWRSEQ EN RI684 1K 1,4 2
= : - 2 - ° : N : ol ~ : 2 N N ~ : 5% I7'T6W M--LCF 402
su88 8% ppavs so =l B B ] ] = e o B 2 B T e -
588,550, 88 2 NO STUFF
—vec T ook 8§ g5 §83 B 8 B Voo R9679!
1 1
R9640°) ['RI645 o 25 20 JTAG GMUX_TCK Kia_frec 58833838858 8 8B ) 10K
1% gl% s 19 JTAG GMUX_TDI 113 |TDH 55353535555 =5 SILK_PART=GMUX_RST 1%
Yiow 1ew o 20 JTAG GMUX_TDO RN ) MT ve 205,
a0z, [ 5402 o 1 JTAG GMUX_TNG L2 e CRI T CAL -
GVUX_TOE k2 ltoe L
c cu cre g L9600 Requi red Pul | downs
XP25-5
NO STUFF | | NO STUFF LCD BKLT EN [ o —pr7a LVDS_B_DATA_P<0> 0s 50 o o _DP_MUX_SEL_EG R9681 10K 1 pp2
RgGJ%JIZ %KGA‘G 88 o7 6 LCD BKLT PVW N2_1PB78 pr7el_a3  LVDS B DATA N<O> oo o o 5% 17 16W MF-LF 402
1% 1% 87 84 LVDS DDC SEL_EG P4 _|PB14A PT8Al_Al LVDS B _DATA P<1> a4 98
1/ 18W §mew D e T D o o _LVDS DDC SEL_1 G R9682 10K . 2
VF-LF VE-LF o7 8 LVI EL_| PB14B PT8H| LVDS_B_DATA N<1> 54 08 NN\ 5% T T6W V- TF 207
402 2402 o DP_MJX_EN N3 |PB15A( OD) proAl_cs  LVDS B DATA P<2> oo o o
v« o DP_MUX_SEL_EG we_|peiss Proe|_ A5 LVDS B DATA N<2> o v o o oo LVDS DDC SEL_EG R9683 10K sn\np2 0 o
o7 7 8 Goo-EG RESET L p5_|PB16A g PT14Al_B6 EG PWRSEQ EN am e (Use open-drain PGOCD output to hold of f the start of the GPU PYRSEQ until t e &5 fBE fail™'s source is valid)
L o7 8 73 (OO} EG RAI L1 _EN M6 |PB16B < PT148 GVIUX_DEBUG RESET_L . EG RESET L RO691 100K 1 )
57 73 72 (OO} EG RAIL2_EN P6_|PB17A o ; PT15A| A6 LVDS A CLK P @ o s e NN 5% T ToW M TF 202
7 82 7 EG RAI L3_EN M6 |PB17B PT15B| _AZ LVDS A CLK N 84 98
o7 02 73 (O} oD . PWM R9693 100K
o7 50 72 72 oo -EG_RAI LA_EN P7_|pB18A E pTieAl 8 LVDS B CLK P o o 00 woro LCD BKLT AN oW 07
s PE KREQ L PB18B( OD) PT168| LV B K_N 84 98
80 DP_CA DET_EG N7_|PB19A PT17Al_A8 LVDS A DATA P<0> oo o o
CRI TI CAL o o ¢yLCD_PVR_EN N8 |PB1OB pri7e] B9 LVDS A DATA N<O> oo 5 o
J9600 04 47 45 17 6 A LPC AD<0> P9 _|PB20A PT18Al_A9 LVDS A DATA P<1> oo o+ 8
1909782 04 a7 45 17 s LAY LPC AD<1> N9 |PB20B pTisel_cio  LVDS A DATA N<1> o 5 50
M RT-SM o1 a7 45 17 omryLPC AD<2> P10 _[PB26A pT19Al B10 LVDS A DATA P<2> o o o8
O— 04 a7 45 17 s LAY LPC AD<3> MO |PB26B g pTioBl _Aa10  LVDS A DATA N<2> o o 5
N ITAGCON 1 PP3V3_S0 50 51 52 50 58 62 63,08 cn 7247 45 37 0 LPC FRAME L P12_[PB27A 2 —PT204_a11 __GND
O 87728 30"31° 35748 4548 45 490 47 27 6 LPCPLUS RESET L P13 |PB27B ¢ pT208|_B12 _GND =
2 JTAG GMUX TDO #8333 31494 & ¥
e . LPC CLK33M GVUX PB28A pT28Al_B13  GN\D
ols JTAG GMUX_TDI 4 4 e VT @ A3 GND
ols JTAG GMUX_TMS 4 20 <} PB28B | L__PT28 w06 73 _EG RAI L1 _EN
o2 0 o 10 LVDS |G B DATA P<2> g |plox— —Preal_a14 _DP_CA DET am s
o8 JTAG GVMUX TCK 20 25 or s o0 > LVDS_| G B DATA N<2> g2 |pios prog|_Bl4a DP_HOTPLUG DET o e w77 EG RAIL2|EN
B o GVUX_PL10A 2 lpLeA PRE6A| LV EG A _DATA_P<0> 81 87 o8
O—e TP_GVUX _PL10B D3 |PL6B PR6B] LVDS _EG A DATA N<O> 61 87 98
53 57 15 [T LVDS | G A DATA P<0> DL _|PL7A pr7Al_ D14 LVDS _EG A DATA P<1> o or o a7 82 73 _EG RAI L3 [EN
€L % o7 19 (O LVDS | G A DATA N<O> g1 |p7m PR7B| LVDS EG A DATA N<1> o1 87 %8
= o2 o710 oy LVDS | G A DATA P<1> » Ipiga § PREA LVDS_EG A DATA P<2> o1 a7 98 o7 a0 73 72 _LEG RAI L4 |EN
0 o7 10 LVDS |G A DATA N<1>  £3 |pise g pre|_F12 _LVDS EG A DATA N<2> ot a7 00
NO STUFF O /DS G A DATA P<2> 1 lmon 5 z PROA LVDS_EG B_DATA_P<0> a7 LCD PWR EN
Ro64T o o 18 m@ LVDS_ |G A DATA N<2> & lpios ProBl Gl4  LVDS EG B DATA N<O> oo 1R9 R9
1% 93 87 18 LV | B_DATA_P<0> PL10A PR10A| LV EG B DATA P<1> 81 87 98 76K72 76K74
%/Fiﬁ‘zév o 67 18 LVDS | G B_DATA N<0> PL10B PR1OB] LVDS EG B_DATA N<1> o1 07 08 % %
025 o o7 10wy LVDS_| G B DATA P<1> o lpi11a PRI11A|_HI3 _LVDS_EG B_DATA P<2> o1 a7 08 _ZEE" _ZEE"
o3 87 18 LVDS | G B DATA N<1> PL11B PRI118] LVDS EG B _DATA N<2> o1 o7 9 RO678* 1R96712 1R9673|?
53 57 15 [T LVDS |G A CLK P HI |PL12A pri2Al_H14 LVDS EG A CLK P o o7 08 4. 755 o, T K o, (K
L wwemmLYDS IGA GLK N B |PL12B PrizB| J12 LVDS EG A CLK N o1 07 08 1180 °1E¥V °1E¥V
= . TP LVDS MJUX SEL _EG 1 lpLaza— o [ PRaAl 114 LVDS | G PANEL_PVR am: Va2, 2462 24b2
s s7 _OVIUX_VSYNC 13 |pL14B 3 priagl_M3 EG LCD PWR EN am o e
o O GVIUX_RESET L K3 |PL15A g proanl_N14  LVDS | G BKL_ON am e
s o7 _GMUX_VSYNC 12 |PL15B % O preagl N1z EG BKLT EN am e e oo GVLUX_S3_PD_ GND
5 62 73 8 PM ALL_GPU PGOOD NL_|pL25A g g
(Tiel | f EGPU d de CLKREQ | d Il " ;; |PIfEX TE QL ¢ U s — B8 8 8 B8 8 8 B 8 & ss 56535040 56 35 363’520 33 PP3V ?607 '23 STUFF
Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from E s a5 aa 55 a8 o SSVBN15EEAPE 1R9675
oo 0 6 6 66666 3% RI676 Sorses_| K 5
20 8 208 4 0,
008005, %% %4059 3¢ _PP3V3_ SO BOEEEE 5 E z
A PEFEL T NO STUFF
1|1Q(§)3K670 JT_ = SN VS TR REE SYNC _DATE=06/ 15/ 2009
Piow + G aphi cs MUX ( GVIUX
5402 3=\ A e s
GVUX_VSYNC,, » d} Appl e Inc. SCH_NUM>
©
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*L9701, DO701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER
*PPVOUT_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
* LVDS_I G BKL_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

RO9701
7009 00 3 52 47 42 29,7 5, PPSV_SO IANA 2
5% NI .
. YO £ W
1R9702
e
Thiow
P CRI TI CAL CRITI CAL
L9701
X700 22UH 2. 5A 29701 —
w e PPBUS SO_LCDBKLT PWR L5o2 . PPVI N BKIBH:E ( YW\/MYY \ 2 PPBUS SO L%;KLT PWR SW 1 I|>‘|L2 : QUT_SO IngBK T oo
Jicélgg ](_:SL _I_l 13 SLE I&E 8W ?H?lzzszsa EY] szD-IAN:DE?TgM - RB160M 60G CRl T| CA CRI TI CAL Mc“% ES&SX% 3
UF o/:lU NO STUFF o ! %OP%G
2 1
2 %{ e R9703 ; Sy ew ew
805 6 X3§ X5R X5R
5/16¥V 4 1210-1 1210-1
1 Mt |
- L
BKL_VLDO -
s o0 o2 55 o1 o2 o1 20 a L—$PPVI N_BKL
C FEFFPE A TS0 p— _]_09711 M KL 1Y BEB:5 Y
1
= — 19
g p i&g p 28\/’
§o5 1 il
NO STUFF
C9741
1UF
1|2
| [ VOLTAGE=5V
NO STUFF 4% NO STUFF
1||2 4,\/\/\/'&_‘ VOO O VLBO VI N
2oy, BKL_FLTR_RC 1% w701
Sl it LLP
* morar &
, 10K NCx-2-eP g =
AN BKL_FSET S leser 3 re|_21 LED RETURN 1
Ve BKL_FLTR 20 |5 i7er & oura| 12 BKL | SENL TRER- o™
BKL_| SET 3 | ser ourz| 13 BKL_| SEN2
who 723250z 2z iy SMBUS PCH LK RO7S3 0 anpp2 o o BKL_SCL 10 Iscik oura| 14 BKL_| SEN3
BKL_SDA 11 |spa cural 16 BKL_| SENA LED RETURN 2
B}« 5 w02 2 3 y SVBUS PCH DATA R9757 o LAAA 25 | U 16w N LE 402 LVDS BKL_PWM RC 2 |ovw aurs|_17_BKL_1 SEN5 NZRECKZW BTH=0: 20" mm
TP_BKL_FAULT 7 18 BKL_| SENG
R9731 FAULT QauTe R9719
w o _PPBUS SO_LCDBKLT PWR . . « BKLT_EN 4 len vsynd_19_BKL_VSYNC R 0.
o NG STUFF 1 2 LED RETURN 3 T W S
NO _STUFF - 30" g 1% = ‘20
ot 10723+ RO715 z 'R9755  ['RO754 R RAETEY. T FREEC i
ok 2 LUF 100K (N 10K 402
S 109 it (EEPROM shoul d set EN_| _RES=1) 2 2 8 TRy iow iow RO72
435 it R9714* o] o o 202" 2402° 110.2, LED RETURN_ 4
16.3K L | _LED=23. 2va al ® T NEWEE T WY e S —— e e R
118WS | _LED=369/ Ri set EHEC IR VAT ] TG - 20 mm
= = M:4|ﬁ§2 . 402
R9704 R 16| Fpwnro. 62knz RO721
o o my—LCD_BKLT_PWM L ,\/g/\/z ) 1w details in spec 110.2, LED RETURN 5 - —
- - s . mm s
oW STUFF 022 - T o o
o5 1C9704 402
R9704 SHOULD BE 47K | F RC FILTER | S USED ggp': XV\QSZlO RO722
2 40§M BKL/SGND 1 2 110.2, LED RETURN 6 -
\n - 30" 1% \n - 120 mm
- u
= 402
GMUX_VSYNC _(rmor
A SYNC MASTER=K18 BKLT SYNC DATE=07/ 29/ 200
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CRI TI CAL

CRI TI CAL

FDC638APZ_SBMS001
SSOT6- HF

2 70 65 o7 00 05 45 20 7.0 [y PPBUS_GBH

pily

BUS_SO0,LCDBKLT _EN|DI V

s 57 5 ry-CD_BKLT _EN

7 BKLT PLT RST L

LCD BKLT_ ENj; ¢ 6

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

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

PPBUS SO LCDBKLT 88
ngggv Vs : 55

SYNC _DATE=05/29/ 200

SYNC MASTER=K19 M._B

" LCD Backl i ght Suppor t

d} Appl e I nc.
®

I

<SCH_NUM-| D
<E4LABEL>
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was 1.2V/ 1.8V in K19

Bl ank Page,
—
A SYNC _MASTER=K18 POVN\ER SYNC _DATE=06/10/ 200
T -
M sc Power Supplies
DTG, NOVEET T
<
d} Appl e I nc. SCH_NUM=| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: P —
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6

4

CPU Si gnal

Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

ON LAYER?
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML

NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 ml

spaci ng wi t hout specifying a target

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

SOQURCE: Cal pel l a SFF DG (DG 407364_v1.5), Section 2.8

PCl - Expr ess

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2
CPU_COWP * 20 ML 2
CPU_I TP * =2: 1_SPACI NG 2

CPU_VCCSENSE * 25 ML 2

SOURCE: Cal pel |l a SFF DG (DG 407364_v1.5), Section 2.1 and Table 4-184.

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’C*E»P4
PCI E_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
CLK_PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
PCI E * =3X_DI ELECTRI C 2 PCI E TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2

i npedance.

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oD _s2n PCI E_85D PO E DM _S2N_P<3: 0>
oM _s2n PCI E_85D PO E DM _S2N _N<3: 0>
oM s PCl E_85D PClE DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
[O—EDL_DATA PCIE 85D PCIE EDl _DATA P<7: 0>
[O—EDL_DATA PCI E_85D PO E FDI _DATA N<7: 0>
D CPU 50S CPU_AGITL EDI _ESYNC<1. . 0>
[ CPU _50S CPU_AGTI EDI L SYNC<1. . 0>
[ CPU 50S CPU_AGTL EDI _| NT
O—CRUPECl CPU 50S PClE CPU_PECI

3 T 1 CPU 50S CPU_AGITL ESB _CPURST L
O—BMswe CPU 50S CPU_AGITL PM _SYNC
CO—BMVEM PURGD CPU 50S CPU_AGITL PM_MEM PWRGD
[CO—CRUVIT_S0_PCOD CPU 50S CPU_AGITL CPUVTTSO_PGOOD
[CO—XDR_XPU_PUREOD CPU 50S cPy | TP XDP_CPUPWRGD
[CO—XDP_BDRESFT | CPU 50S CcPU I TP XDP_DBRESET_L
O XDB_PRDY | CcPU 508 cPy I TP XDP_PRDY_L
O XDB_PREQ | CcPU 508 cPy I TP XDP_PREQ L
[ CPU 50S CPU_AGITL PM EXT_ TS L<0>
[ CcPU 508 CPU_AGTI PM EXT_TS L<1>
CO—CRU SM ROV CPY 27PAS CPU_COVP CPU_SM RCOVPO
CO—CRU SM RO CPU 27PAS CPU_COVP CPU_SM RCOVP1

)_SM _RCOVP. CPY 27PAS CPU_COVP CPU_SM_RCOVP2

CPU CEG CPU 50S cPy | TP CPU CFG<17..0>

O CPU CATERR | CPU 50S CPU_AGITL CPU CATERR L
[ CPU_50S CPU_AGITL TP_CPU VTT_SELECT
O CPU_PROCHOT_| CPU 50S CPU_AGITL CPU_PROCHOT L
[O—CRU PURED CPU 50S CPU_AGITL CPU_PWRGD
O PMIHRMIRIP_| CPU 50S CPU 8M | PM THRMIRI P_L

y CIK_CPU K PCE 90D | QK POE ESB _CLK133M CPU P

y CIK_CPU K PCE 90D | QK POE ESB _CLK133M CPU N

, CLK_|TP K PCE 90D | QK POE ESB_CLK133M | TP_P

, CLK | TP K PCE 90D | QK POE ESB CLK133M | TP_N
[O—BOLE_CGLKI00M CPU K PCE 90D | QK POE PCl E_ CLK100M CPU P
CO—BCLE_QLKI00M CPU K PCE 90D | QK POE PCl E_CLK100M CPU_N
[ CPU 555 CPU 8M | CPU PSI _L
[O—BM.DPRSLPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
[ CPU 27PAS CPU_COVP CPU_PEG COWVP
[ CPU 27P4S CPU_COVP. CPU_PEG RBI AS
ODo—ceucaw CPU 27PAS CPU_CONP CPU_COVP3
Do—ceuwe CPU 27PAS CPU_COVP CPU_COMP2
D—cuwe CPU 27PAS CPU_COVP CPU_COMP1
ODo—ceucwe CPU 27PAS CPU_COVP CPU_COMPO
CO—XoR_10l CPU 50S CcPU I TP XDP_TDI
[CO—XDE_ID0 CPU 50S cPy I TP XDP_TDO
O XDEIMS CPU 50S cPy | TP XDP_TMS
O—XDR_IX CPU 50S cPy I TP XDP_TCK

>_TRST | CPU 50S cPy | TP XDP_TRST_ L
O XDP_BEM L CcPU 508 cPy I TP XDP_BPM L<6.. 0>
O XDB_BPM L CcPU 508 cPy I TP XDP_BPM L<7>
O—(ESB CPURST 1) |cpusos CPU LTP XDP_CPURST_L
[ CPU 555 CPU 8M | CPU_VI D<6. . 0>
[ CPU_50S CPU_AGITL CPUI WP_| MON
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
O—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VTTSENSE P
[CO—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VTTSENSE N
[O—CPU VCCSENSE CPU 27PAS cpy veesense | GEX _VSENSE P
[CO—CPU VCCSENSE CPU 27P4S cpy veesense | GEX VSENSE N
[ CPU 555 CPU 8M | GFX_VI D<6. . 0>
[O—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
(- CPU 50S CPU AGTI GEX_VR_EN
= CPU 50S CPU_AGITL GEXI WP_| MON
[ PCl E_85D PClE PEG R2D P<15.. 0>
D PCI E_85D PClE PEG R2D N<15.. 0>
[O—BEGRD PCI E_85D PO E PEG R2D C P<15.. 0>
= PCl E_85D PClE PEG R2D C N<15. . 0>
[CO—BEGI2R PCl E_85D PO E PEG D2R P<15.. 0>
[ PCl E_85D PClE PEG D2R N<15.. 0>
[ PCl E_85D PClE PEG D2R C P<15..0>
[ PCl E_85D PClE PEG D2R C N<15. . 0>
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PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 37 * =37_OHM _SE =37_OHM _SE = = = =
MEM 37S 37_OHM_S| 37_OHM_S| 37_OHM_SE 37_OHM_SE STANDARD STAr\DARp _ VEMA G K NEM 720 VM OK MEM A CLK P<5..0> o
MEM 40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD O MEMA GK MEM 72D MEM O K MEM A CLK N<5. . 0> 1 28
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF O MEMA_CNTI MEM 37S MEM CTRL MEM A CKE<3..0> -
— MEM A CS L<3..0>
N _ _ - - - — LA L L
- Z Z Z _ Z O MEM.A_ONTI MEM 37S MEM CTRI 11 28
MEM 50S 50_OHM_SE 50_OHM_SE 50_OHM_SE 50_OHM_SE STANDARD STANDARI? _ NEM A ONTI MM 378 NN CTR VEM A _ODT<3. . 0> e
* = = = = = =
MEM 85D =85_OHM_DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF > _EMA an MEM 408 VEM O VEM A A<15. . 0> o
I Do MEMA D MEM 40S NMEM CAVD NVEM A BA<2. . 0> 12
D SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O MEMA QD MEM 40S NEM CAVD MEM A RAS L 11 28
— M A L
VEM LI VEM " a1 SPAC G > o MEMA QD MEM 40S MEM CMVD Y= CAS 1 28
— — — O MEMA QD MEM 40S MVEM VD MEM A VEE_L 12
B =3: ?
MEM CTRL2CTRL 3: 1_SPACI NG M O MEM A _DQ BYTEQ MEM 50S MEM DATA NMVEM A _DQ<7. . 0> 1120
MEM_CTRL2MEM * =2.5: 1_SPACI NG ? CO—MEM.A_DQ BYTE] MEM 50S MEM DATA MEM A_DQx<15. . 8> 11 20
— M A 23. . 16>
VM " 1 5 1 SPAG G > O MEM A DQ BYTE2 MEM 50S MEM DATA VE DQ<23. . 16 1 20
— — — O MEM.A_DQ BYTE3 MVEM 50S MEM DATA MEM A DQ<31..24> 12
MEM_CMD2MVEM * =3: 1_SPACI NG ? CO—MEM A DQ BYTF4 MEM 508 MEM DATA MEM A_DQ<39. . 32> 11 28 20
— >
VEM DATAZDATA " 1 5 1 SPAO G > O MEMA_DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. .40 11 20
o — I O MEMA_DQ BYTEG MEM 508 MEM DATA NMEM A DQ<55. . 48> 11 20
MEM_DATA2MEM * =3: 1_SPACI NG ? O MEM A _DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56> 11 20
VEM_DQS2MVEM * =3: 1_SPACI NG 2 O MEMLA_DQ BYTEQ MEM 50S MEM DATA MEM A_DM<O> 11 28 20
— >
NEM 20TFER " 25 M Ls > O MEM.A_DQ BYTE] MEM 508 MEM DATA NMEM A Divkl 11 20
= O MEM.A_DQ BYTE? MEM 508 MEM DATA NVEM A DiVk2> 11 20
. . O MEMA_DQ BYTES MEM 50S MEM DATA NVEM A _DIVK3> 11 20
Menory Bus Spaci ng G oup Assi gnnents = _vEnA DQ BvTES MEM 50S sEv oaTA | VEM A DiVE4>
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AR TYPE SPACI NG Lé SE‘T NET_SPACI NG_TYPI E2 E SET D NFM*A*m BYTES NFM*EOQ NFM?DATA 'VEM A W5> e
_ 5 _ 5 EA_ 3 RUI E_SET = 5 TYPEL | NET_SPACI NG_TYPI AREA_TYPE | SPACI ’\CLRULFiSI%r. [ _MEM A_DQ AYTEG MEM 50S NEM_DATA MEM A DVK6> e
MEM_CLK MEM_CLK * VEM_CLK2NMEM MEM_CVD MEM_CLK * VEM_CMD2NMEM O MEM A DQ BYTE? MEM 50S MVEM DATA MEM A DIVK7> 11 20
MEM CLK MEM CTRL * VEM CLK2VEM MVEM_CVD MEM_CTRL * MEM_CVD2MVEM O MEM.A_DGSO NEM 85D MEM DQS MEM A _DQS_P<0> 112 20
= === MEM 85D MEM DS MEM A_DQS_N<O> 11 28 20
: " O MEM.A_DQS0 L L
MEM_CLK MEM_CMVD NEM_CLKZT\/IVE‘N!H MEM_CMVD MEM_CMVD NEM_CNDQ»CIV\‘/DW NEM A_DXS1 NEM 850 MEM XS MEM A DOS P<1> .
MEM_CLK MEM _DATA * MEM_CLK2MEM MEM_CMVD MEM _DATA * MEM_CMD2MVEM O MEM A DXSI MEM 85D VEM DS MEM A _DOS_N<1> 1 20
= = MEM A_DQS2 MEM 85D MEM DS MEM A_DQS_P<2> 11 20
* * | — LA L L
MEM_CLK MEM_DQS VEM_CLK2NMEM MEM_CMVD MEM_DQS VEM_CNVD2VEM NEM A_XE? NEM 85D MEM XS MEM A DOS N<2> .
C B _ CO—MEM A _DGS3 MEM 85D MEM DCS MEM A_DQS_P<3> 11 29
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET O MEMA D3 MEM 85D VEM DS NVEM A _DQOS N<3> 11 29
MEM A_DQS4 MEM 85D MEM DS MEM A_DQS_P<4> o2
* * | m— LA L L °
NEM CTRL NEM CLK MEMCTRLZVEM | | weM DAt NEM CLK NEM DATAZVEM S e vessn — aewoon | IVEMCA_DOS_Reas i
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM CoO—MEMA XSS MEM 85D VEM DS MEM A_DQS_P<5> 11 20
MEM A DQS N<5>
N LA | L L
O MEM A XSS MEM 85D MEM DQS 11 290
MEM_CTRL MEM_CVD NEM_CTRL2}I\(I‘EI\./’IF MEM_DATA MEM_CMVD * NEM_DATAZ}I\V/!EI\./’IF a MEM 85D MEM DR VEM A DOS_P<6> .
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA CoO—MEMA XS6 MEM 85D VEM DS MEM A_DOS_N<6> 11 20
MEM A_DQS P<7>
N LA | L L
O MEM.A DOS7 MEM 85D MEM DS 11 29
MEM_CTRL MEM_DQS MEM_CTRL2MEM MEM_DATA MEM_DQS * MEM_DATA2MVEM NEM A DO MEM 85D MEM DR VEM A DOS N<7> .
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET N E2 E_SET o MEM.720 MEM.CLK MEM B CLK_P<5.. 0> e
— . _ 5 EA > RUL 7 il ET_SPACI NG_TYPE1 NET_SPACI NG_TYPI AREA_TYPE SPACI l\GﬁRULEisléf : WM7R70 K I\IFM777D l\/FMi(‘l K 'VEM B G_K ’\KS } 0> .
VEM DQS MEM GLK . NEM—DQSZFMH MEM GLK . . NEM—ZOT"»'EVB_H O MEM B _ONTI MEM 37S MEM CTRI MEM B_CKE<3. . 0> 11 30 —
MEM _DQS MEM _CTRL * MEM_DQS2MVEM MEM _CTRL * * MEM 20THER O MEM B CNTI MEM 37S MEM CTRI MEM B CS L<3..0> 11 30
M B <3..0>
NVEM. NVEM. " NEM. DOSZVEM NVEM. " " NEM 20TFER oMM B NI MEM 37S MEM CTRI VEI oDT<3. . 0 11 30
MEM B _A<15.. 0>
. AB L L
O MEMEB QD MEM 40S MEM CMD 11 30
VEM DQS MEM_DATA MEM.D ;szrwf”!” MEM_DATA . . NEM—ZOTHEB _ O MEMEB QD MEM 40S MEM CMD MEM B_BA<2..0> 11 30
MEM_DQS MEM_DQS * MEM_DQS2MVEM MEM_DQS * * MEM_2COTHE O MEMB QD MEM 40S MEM CAVD VEM B_RAS L 11 30
: \ET oD NVEM B_CAS L
Need to support MEM *-style wildcards! O MEME MEM A0S MEM VD NVEM B VE L o
DDR3: O MEMEB QWD MEM 40S MEM CVD 11 30
DQ DM si gnal s shoul d be matched wi thin 0.508mm of associated DQS pair. O MEM B_DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0> 11 29
DQS intra-pair matching should be within 0.127mm no inter-pair matching requirenent. CO—MEM B DQ BYTF1 MEM 50S MEM DATA MEM B_DQx<15. . 8> 1 20
DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mmj . O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16> 11 29
CLK intra-pair matching should be within 0.127mm inter-pair matchi ng should be wi thin 0.508mm CO—MEM B DQ BYTES MEM 50S MEM DATA MVEM B_DQ<31. . 24> 11 20
B CONTROL signals should be matched within [CLK-12.7mj to [CLK+0.0mj of CLK pairs. O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32> 11 20 30
A/ BA/ CMD signal s should be matched within [CLK-12. 7mmj to [CLK+12. 7mmi of CLK pairs. O MEM B DQ BYTES MEM 50S MEM DATA MEM B _DQ<47. . 40> 11 29
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. O MEM B DQ BYTE6 MEM 50S MEM DATA MEM B_DQ<55. . 48> 11 29
Maxi mum | engt h of any signal fromdie pad to SODI MM pad is 139.7nm from procesor ball to SODI MM pad is 114.3mm O MEM B DQ BYTEZ MEM 50S MEM DATA MEM B_DQ<63. . 56> 11 20
SOURCE: Cal pella SFF Platform DG Rev 1.5 (#407364), Section 2.2 O MEM B DQ BYTEQ MEM 50S MEM DATA VEM B_DM<O> 11 29 30
O MEM.B_DQ BYTE1 MEM 50S MEM DATA VEM B_Divkl> 11 20
CO—MEM B DQ BYTE2 MEM 50S MEM DATA MVEM B DiVk2> 1 20
O MEM B DQ BYTES MEM 50S MEM DATA VEM B_DIVK3> 11 20
CO—MEM B DQ BYTF4 MEM 50S MEM DATA MVEM B_Divkk4> 1 20
O MEM B DQ BYTES MEM 50S MEM DATA VEM B_DIVK5> 1 20
O MEM B DQ BYTE6 MEM 508 MEM DATA VEM B_DIVK6> 11 20
CO—MEM B DQ BYTE? MEM 508 MEM DATA MVEM B_DIVK7> 1 20
O MEM B DQS0 MEM 85D MEM DQS. VEM B_DQS P<0> 11 29 30
O MEM B DQS0 MEM 85D MEM DQS. NVEM B_DQS N<O> 11 29 30
O MEM B DS MEM 85D VEM DS NVEM B_DQOS P<1> 11 20
O MEM B_DQSI MEM 85D MEM DCS MEM B _DQS N<1> 1 20
O MEM B DQS2 MEM 85D MEM DCS MEM B _DQS P<2> 1 20
O MEM B DGS2 MEM 85D MEM DCS MEM B _DQS N<2> 1 20
O MEM B DOS3 MEM 85D MEM DS MEM B_DQS_P<3> 11 29
O MEM B DOS3 MEM 85D MEM DS MEM B_DQS_N<3> 11 29
O MEMB DOsa MEM 85D VEM DS VEM B_DQS_P<4> 1 20
O MEM B DQs4 MEM 85D MEM DCS MEM B_DQOS_N<4> 11 29
O MEM B DQSS MEM 85D MEM DS MEM B_DQS_P<5> 11 29
O MEM B DOSS MEM 85D MEM DS MEM B_DQS_N<5> 11 29
A O MEM B DOS6 MEM 85D MEM DS MEM B_DQS_P<6> 11 29
AB_| MEM 85D MEM DS MEM B_DQS_N<6> 11 29
NEM B DOR? \EM RED MM DR VEM B DOS P<7> ne SN VASTERCRT T RED SYNC_DATE=06/ 15/ 200
O MEM B_DQs7 MVEM 85D MVEM DS MEM B_DQOS_N<7> 11 29 h/brmr y Cbnst r a| nts
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Digital Video Signal Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:; NET_TYPE
DP_85D « -85_OMMDIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF ELECTRI CAL_CONSTRAINT_SET |  PHYSI CAL SPACI NG
LVDS_85D « -85_OMMDIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF g ::m ::2:2 o i: gx g : g NNLL Z:g : gz oo
o AX DP_85D DiSPLAYPORT | DP 1 G AUX CH P s 18 84
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT CO—DRAUX CH DP_85D DisPLAYPORT [ DP 1 G AUX CH N 8 18 84
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2 O LWDSIGA QK LVDS 85D L \VDS LVDS IG A LK P 18 87
N _ LVDS IG A K LVDS 85D LVDS LVDS I1G A CLK N 16 87
LVDS =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? g VDS L G A DATA L\VOe_ 88D e LVDS |G A DATA P<2..0> .o
D LVDS intra-pair matching should be 5 mls. Pairs should be within 100 mls of clock |ength. O—L\VDS 1 G A DATA LVDS 85D L\VDS LVDS | G A DATA N<2..0> 54 D
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. [O—L\VDS 1G A DATAZ LVDS_85D L\VDS NC LVDS | G A DATAP<3>
Dl spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [CO—L\VDS 1G A DATAS LVDS 85D LVDS NC LVDS | G A DATANK3> 4
Max | ength of LVDS/ Di splayPort/ TMDS traces: 12 inches. OO L\DsI1GRAK LVDS 85D LVDS TP_LVDS |G B CLKP 5618
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4. O—L\DS IGB AK LVDS 85D L VDS TP_LVDS | G B CLKN 5818
H CO—L\VDS IG B DATA LVDS 85D L\VDS LVDS |1 G B DATA P<2..0> .54
SATA Interface Constraints S s G pata s ssn [1vns LVDS 1 G B _DATA N<2.. 0> ...,
PHYSI CAL_RULE_SET LAYER ALLON RAUTE | 3 i MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—LVDS.LG A DATAZ LVDS_850 VDS NC LVDS | G B _DATAR<S> , .
- ON LAYER? i CO—L\DS 1G B DATA3 LVDS 85D L VDS NC LVDS | G B_DATAN<3>
SATA_90D * =90_OHM.DIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [>_SATA N 2D SATA a0 cATA SATA HDD R2D C P o
— — [ SATA_ 90D SATA SATA HDD R2D C N 17 a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [ SATA_90D SATA SATA HDD R2D P 6 a2
SATA * =4x_DI ELECTRI C 2 SATA TOP, BOTTOM| =3x_DI ELECTRI C 2 = SATA_90D SATA SATA HOD R2D N o
bl M : = ’ [O—SATA_HDD 2R SATA_90D SATA SATA_HDD D2R P 17 a2 -
SATA_| COWP * 8 ML ? [ SATA_90D SATA §ﬁ$ﬁ :% ng l(\l: 5 17 a2
. . SATA_90D SATA 6 42
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1. g SATA 90D - SATA HDD 2R G N
i SATA_QDD_R2D SATA 90D SATA SATA_ODD R2D C P 17 a2
USB 2.0 Interface Constraints . S SATAS0D | Sara SATA D Rob G B
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ SATA_90D SATA SATA ODD R2D P 6 a2
PCH_USB_RBI AS « =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD = T :127222 :12 §ﬁ$ﬁ % g%g s o
UsB_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF g SATA_90D SATA SATA _ODD D2R N 17 a2
D SATA_90D SATA SATA ODD D2R C P 6 a2
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' o : QATA*QOD SATA SATA (]JD D2R C N 642
i il i i [CO—SATA_HDD R2D SATA 90D SATA SATA HDD R2D RDRV_IN P ,,
C UsB * =2x_DI ELECTRI C 2 UsB TOP, BOTTOM| =4x_DI ELECTRI C A fa— SATA_90D SATA SATA HDD R2D RDRV_IN N ., C
SOURCE: Cal pel la Platform Design Guide for Ibex Peak M (DG 398905- 398905_v1.5), Section 3.8 = SATA 90D SaTa S ATDD R RO S ™
[O—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRV_IN P .,
[ SATA_90D SATA SATA HDD D2R RDRV_I N N ,,
[ SATA_90D SATA SATA_HDD D2R RDRV_OUT_P 4
[ SATA_ 90D SATA SATA HDD D2R RDRV_OUT N 4
O PO SATA LCOWP SATA_| COVP. PCH _SATAI COVP 1
O UsB HUB1 P USB 85D USB USB_HUB1_UP_P 1 35
D USB_85D USB USB_HUB1_UP_N 10 35
O UsB HUR2 P USB 85D USB USB_HUB2_UP_P 10 36
[ USB_85D USB USB_HUB2_UP_N 10 36
[O—USB EXTA USB_85D USB USB_EXTA P 36 43
[ USB 85D USB USB_EXTA N 36 43 _—
O—UsB EXIR USB_85D USB USB_EXTB P 35 43
= USB 85D USB USB EXTB N 35 43
O UsB EXIC USB_85D USB USB_EXTC P .
USB 85D USB. USB EXTC N o3
[O—USB EXID USB_85D USB USB_EXTD P
[ USB 85D USB USB_EXTD_N
O UsBMN USB_85D USB. UsB M NI _P
= USB 85D USB USB M NI _N
3\ USB_85D USB. UsB WM P
= USB_85D USB USB_VWM N
O USB _CAMERA USB_85D USB USB_CANMERA _CONN_P 6 33
[ USB 85D USB USB_CANMERA _CONN_N 6 33
B O—UsB BT USB 85D USB USB BT P 33 36 B
F— USB 85D USB USB BT N 3 36
[ USB_TPAD USB 85D USB USB _TPAD P 6 53
= USB_85D USB USB_TPAD N 36 53
OO—UsBIR USB 85D USB USB IR P 35 as
= USB_85D USB USB_I R N a5 44
[O—USB_SDCARD USB 85D USB. USB_SDCARD P 5 34 36
[ USB_85D USB USB_SDCARD N s 34 36
O USB_BRCRYPT USB 85D USB USB_BRCRYPT_P 16 101
[ USB 85D USB USB_BRCRYPT_N 16 101
[ —BCH USB RBIAS PCH USB_RBI AS PCH USB RBI AS 10
[ K PCE 90D | QK PAE PCl E_ CLK100M PCH P 17 26
OB QL KI100M PCH K PCE 90D | QK POE PCl E_ CLK100M PCH N 17 26 _—
= K PCE 90D | QK PAE ESB _CLK133M PCH P 17 26
[ K PCE 90D | QK POE FSB_CLK133M PCH N 17 26
fa— K PCE 90D | QK PAE PCH CLK96M DOT_P 17 26
= K PCE 90D| QK PAE PCH CLK96M DOT_N 17 26
O—BCH_ G K100M SATA K PCE 90D | QK POE PCH CLK100M SATA P 17 26
[O—BCH G K100M SATA K PCE 90D | QK POE PCH CLK100M SATA N 17 26
[ CPU 50S AKPOE PCH CLK14P3M REFCLK 17 26
f— CPU_50S AKPOE PCH CLK33M PCl | N 17 27
CO—GEX OK DRSS K PCE 90D | QK POE GEX_CLK120M DPLLSS P 10 17
CO—GEX QK DRSS K PCE 90D | QK POE GFEX CLK120M DPLLSS N 10 17
A SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009 A
e
PCH Constraints 1
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LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | 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

PCH Net Properties

D SOURCE: Cal pell a Pl at form Design Cuide for |

SMBus | nterface

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

ON LAYER?
LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CLK_LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
LPC * 6 ML 2
CLK_LPC * 8 ML 2

Section 3.15

HD Audi o I nt

erface Constraints

PHYSI CAL_RULE_SET LAYER 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

SMB_50S « =50_OHM SE| =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | V&I GHT
SMVB * =2x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | 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

SI O Si gnal

SOURCE: Cal pell a Pl atform Design Cuide for |

Constraints

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

ON LAYER?
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 SPACI NG VE| G—ff o
HDA * =2x_DI ELECTRI C 2

Section 3.15

Dl FFPAI R NECK GAP

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP
C CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | V&I GHT
CLK_SLOW * 8 ML 2

SPlI Interfac

e Constraints

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

SPI_55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | V&I GHT
SPI * 8 ML 2

6 17 45 47 87
6 17 45 47 87

6 27 47 87

19 27
27 a5

627 47

1725 26 20 30 32 42 47 48 63
17 25 26 28 30 32 42 47 48 63
17 a8

17 a8

17 a8

17 48

17 58

17 74
17 74
17 37
17 37
17 33
17 33
17 39

17 39

P

N &7

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
>—LleCAD L PC_50S LPC. LPC AD<3. . 0>
O LBC_ERAME | L PC 50S LPC LPC FRAME L
O—LPC_RESET | L PC 50S LPC LPCPLUS RESET L
CO—MP_LPC AKo K IPC50S | AKIPC LPC CLK33M SMC R
[ K IPC50S | AKIPC LPC CLK33M SMC
[ CKIPC50S | QK IPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK
CO—SMBUS PCH DATA | SMR 50S SMB SMBUS_PCH _DATA

1 0_ | SMB 50S SMB SM._PCH 0_CLK

1 0_| | SMB_50S SVB SML_PCH 0_DATA

1 1_¢ | SMB_50S SVB SM._PCH 1_CLK

11| | SMB_50S SVB SML_PCH 1_DATA
O HABT AK HDA 50S HDA HDA BIT_CLK

HDA_50S HDA HDA BIT_CLK R

[O—HDA_SYNC HDA 50S HDA HDA SYNC
[ HDA_50S HDA HDA_SYNC R
O HDARST | HDA 50S HDA HDA RST R L
D HDA 50S HDA HDA RST L
[O—HDA_SDIND HDA 50S HDA HDA SDI NO
= HDA 50S HDA AUD SDI _R
O—HpA_sbaur HDA 50S HDA HDA SDOUT
[ HDA 50S HDA HDA SDOUT_R
OO—BMsls aK CK SIONS55S | A K SILOw PM CLK32K SUSCLK
O—SBLaK SPl_55S SPl SPI_CLK R
[ SPl_55S SP| SPI _CLK
[>—SBL_M SPL_55S spl SPI _MOSI _R
= SPl_55S SP| SPI _MOSI
CO—SPLMSO SPl_55S SPl SPI _M SO
CO—SBLCs0 SPl_55S SP| SPI_CSO_R L
= SPl_55S SP| SPI _CS0_L
[ PCI E_85D PCIE PCl E ENET_R2D P
[ PCl E_85D PCIE PCl E ENET_R2D N
[O—BOLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[ PCl E_85D PClE PClE ENET_R2D C N
[O—BCLE_ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[ PCl E_85D PClE PCl E_ ENET_D2R N
[ PCl E_85D PClE PCl E ENET_D2R C P
[ PCl E_85D PClE PCl E ENET_D2R C N
[ PCl E_85D PClE PClE AP_R2D P
[ PCl E_85D PClE PClE AP_R2D N
CO—POE AP RD PCl E_85D PCIE PCIE AP R2D C P
[ PCl E_85D PCIE PCILE AP R2D C N
CO—BOLE AP 2R PCl E_85D PClE PCl E AP_D2R P
(- PCIE_85D PCIE PCl E_AP_D2R_N
[ PCIE_85D PCIE PCl E_FW R2D P
[ PCl E_85D PCIE PClE FWR2D N
[CO—POE EWRD PCl E_85D PClE PCE FWR2D C P
D PCl E_85D PClE PCILE FWR2D C N
[CO—BPOE EWRR PCl E_85D PClE PCl E FW D2R P
[ PCl E_85D PClE PCl E FW D2R N
[ PCl E_85D PClE PCE FWD2R C P
[ PCl E_85D PCIE PClE FWD2R C N
[O—BOE AP 2R PCl E_85D PCIE CONN _PCI E_ AP_D2R P
[ PCl E_85D PCIE CONN_PCI E_AP_D2R_N
[CO—BQE AR R2D PCl E_85D PClE CONN _PCI E_ AP_R2D P
[ PCl E_85D PClE CONN _PCI E_ AP_R2D N
[CO—M®_PEQ_REFAK CK PCE 90D | QK POE PEG CLK100M P
[ K PCE 90D| QK POE PEG CLK100M N
[CO—BPOLE_CLKI00M ENET K PCE 90D | QK POE PCl E_ CLK100M ENET_P
[ K PCE 90D | QK POE PCl E_ CLK100M ENET_N
O ME_PE1_REEQK CK PCE 90D | QK POE PCl E_ CLK100M AP_P
[ K PCE 90D| QK POE PCl E_ CLK100M AP_N
O M®P_PE2_REFQK CK PCE 90D | QK POE PCl E_ CLK100M FW P
[ CK PCIE 90D | QK PO E PCl E_CLK100M FW N
O M®_PE3_REFAK CK PCE 90D | QK POE NC PCl E_CLK100M EXCARD
[ CK PCIE 90D | QK PO E NC PCl E _CLK100M EXCARD
= CPY 27PAS CPU_CONP PCH VSS NCTF<1>
= CPY 27PAS CPU_CONP PCH VSS NCTF<2>
= CPY 27PAS CPU_COVP PCH VSS NCTF<5>
= CPY 27PAS CPU_CONP TP_PCH VSS_NCTE<7>
= CPY 27PAS CPU_CONP PCH VSS NCTF<9>
[z s CPY 27PAS CPU_COVP PCH VSS NCTF<9>
D CPY 27PAS CPU_CONP PCH VSS NCTF<11>
CPU_27P4AS CPU_COVP PCH VSS_NCTF<12>
[y CPY 27PAS CPU_CONP PCH VSS NCTF<15>
D CPY 27PAS CPU_CONP PCH VSS NCTF<17>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<19>
D CPY 27PAS CPU_CONP PCH VSS NCTF<21>
D CPY 27PAS CPU_CONP PCH VSS NCTF<22>
CPY 27PAS CPU_COVP PCH VSS NCTF<25>
D CPY 27PAS CPU_CONP PCH VSS NCTF<27>
= CPY 27PAS CPU_CONP PCH VSS NCTF<29>

6 20
6 20

6 20
20
620 94
620 94
6 20

6 20

6 20

6 20

6 20

6 20

o2 SYNC MASTER=K1/7 REF SYNC DATE=06/ 15/ 2009
e

PCH Constraints 2
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CAESAR | |

(Et hernet) Constraints

Et her net Net

SOURCE: Broadcom 5764- DSO4- RDS Page 38

CAESAR Il (Et hernet PHY)

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ENET_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
ENET_3X * =3: 1_SPACI NG ?

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

[ ENET_100D ENET_MDI ENET_MDI _N<3. . 0>

D PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ENET_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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
ENET_MDI * 0.6 MM ?

SOURCE: Broadcom 5764- DSO4- RDS Page 38

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/200

T

Et her net

Constraints

d} Appl e I nc.
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FireWre

Interface Constraints

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
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

FireWre Net

Properties

FW 110D

*

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

FW TP

=3: 1_SPACI NG ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—EWP0_TPA EW 110D EW TP NC FW_TPAP
CO—Eweo TeA EW 110D EW TP NC _FW_TPAN
CO—EWe0_TPE EW 110D EW TP NC FW_TPBP
CO—EWeo TeR EW 110D EW TP NC_FW_TPBN
CO—Ewe1 TPA EW 110D EW TP FW PORT1_TPA P
CO—Ewe1 TPA EW 110D EW TP FW PORT1_TPA N
CO—EWel TeR EW 110D EW TP FW PORT1_TPB P
CO—Ewp1 TPB EW 110D EW TP FW PORT1_TPB N
Port 2 Not Used

6 39 41

39 41

6 39 41

6 39 41

39 40 41

39 40 41

39 40 41

39 40 41

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/ 200

T

FireWwWre Constraints

d} Appl e I nc.
®
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER CA,&‘LE’Q’YE%’TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 W™

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC A_S3_ | SMB_50S SMVB SMBUS_SMC A _S3_SCL 6 33 a5 48 54
. SMC_ A_S3_ | SMB_50S SMVB SMBUS_SMC_A_S3_SDA 6 33 45 48 54
. SMC B SO | SMB 508 SMB SMBUS _SMC B _SO_SCL 45 48 51
. SMC_B_S0 lsves0s  [sve | B, DA 45 48 51
. SMC_0_S0_ | svB_50S SMR SMBUS_SMC 0_SO_SCL 45 48 51 81
. SMC 0_SO_ | SMB 50S SMB SMBUS _SMC O_SO0_SDA 45 48 51 81
_SMC,_BSA_ |svesos  lsvs 0 [ SMBUS SMC BSA SCL 6540 6a6s
, SMC BSA_ SMB_50S SMB SMBUS_SMC BSA SDA 6 45 48 64 65
, SMC | . SMB_50S SMB SMBUS _SMC MGMT_SCL 45 48 56
, SMC | . SMB_50S SMB SMBUS SMC MGMT_SDA 45 48 56
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHR CsI 1TO1_DI EEPAIR CHGR CSI _P 65
[ 1TOl DI EEPAIR CHGR CSlI _N 65
[O—CHER CSO 1TOI_DI EEPAI R CHGR CSO P o5
[ 1TOl DI EEPAIR CHGR CSO N 65

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/ 200

L

SMC Constraints

d} Appl e I nc.
®
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GDDR3 Frame Buffer Signal Constraints _ GDDR3 FB A/B Net Properties GDDR3 FB G/ D Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE NET_TYPE
GODR3_40RS5SE N o5 an e —40_O-M SE 0. 095 MM 2.7 v —STANDARD —sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prrst caL sncing ELECTRI CAL_CONSTRAI NT_SET Prrst caL sncine
— > >
GDDR3_40SE * =40_OM SE =40_OHM SE 0.095 MM =40_OHM SE =STANDARD =STANDARD —F-AdK m—igg m—:E EE ﬁ &E Ez8> e —EBcax m—igg W—EE EE E &E Ez8> e
GDDR3_80D * —85_0MM DI FF |  =85_OHM DI FF 0.095 MM =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [o—EB B aK GDDRA_80D s ak | FB A CLK P<1> 67 [o>—EBDaK GDDRA_80D s gk | FB B CLK P<1> -
[ GDDR3_80D GDDR3_QI K FB_A CLK N<1> 6 77 [ GDDR3_80D GDDR3_QI K FB B CLK N<1> 76 78
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VEIGHT Oo—EEsEoD | GhoRa 40RsssElcopra oo [ FB A MA<L. . 0> 16 77 O—EBchan | chDR3_40Rs5SE | coorz avp | FB_B_MA<1. . 0> 76 78
S " E— P CoO—EBaBavD | cooRa 40msssElcooRa o | FB A MA<ID. . 6> 76 77 DO—EEman [ conea 40msssE [ cooraavn | FB B MA<LD. . 6> 76 78
Sl =2.5:1_SPACING M D—EBasavD | cooRa 40msssElcooRaan | FB A BA<2. . 0> 76 77 OD—EEman [ cooka 40msssE | coora avn | FB B BA<2. . 0> 76 78
D GDDR3_CMD * =2.5:1_SPACI NG ? OO—EBABOMH | GODR3 40RS5SE | GDDR3 CMD EB_A RAS L 76 77 O—Eman | G0OR3 40RS5SE | GOOR3 VD FB B RAS L 76 78
N P P CO—EBasavD | cooea 40msssE|cooma oo |FB A UGAS L 7 O—EBman | GoOR3_40Rs5SE | coprs avp | FB B_UCAS L 778
GDDR3_DATA =2.5: 1_SPACI NG P EB_AR_Q\VD GDDR3_40RS5SE | GDDRA_QvD FB A WE L 6 7 O—EBchan GDDR3_40R55SE | GDDR3. CMD FB B WE L 76 78
GDDR3_DQS * =2.5: 1_SPACI NG ? L AB_CMD | | GDDR3_ 40R55SE | GDDR3 CVD FB_A_UCKE 76 77 , CD CMD | | GDDR3_40RS5SE | GDDR3_OMD EB_B_UCKE 76 78
. - - O—EBABQDPD | Go0Ra 40msssE [ cooRa oo |FB A LCKE 76 77 O—EB.cn an P | GhOR3_ 40RS5SE | coors avp | FB_B_LCKE 76 78
Digital Video Signal Constraints > EB_AB_CSO GDDR3_40RS5SE | copra o |[FB A LCSO L - >—EB_ D cso GDDR3_40RSSSE | coora_avp | FB_B_LCSO L 7670
ALLON ROUTE = , AB_CMD | | GDDR3_40RS5SE | GDDR3 avD FB_A DRAM RST 76 77 3 CD CMD | | GDDR3_40RS5SE | GDDR3_OMD FB_B_DRAM RST 6 78
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
== EB_A_CMD GDDR3_40SE GDDR3_CMD FB_A LMA<S5..2> 6 77 O—EECcan GDDR3_40SE GDDR3_CMD FB B LMA<S5. . 2> 6 78
DP_85D * =85_CHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF S 40sE v FB A UMA<5 . 2> koD 40SE oo | FB B UMA<5. . 2>
[ , B GDDR3_. GDDR3_ .. 76 77 O—EBD GDDR3_. GDDR3_ . 76 78
LVDS_85D * =85_CHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF A _s0se s EB A WDOS<0> e o _s0sE s FB B \WDOS<0> e
I I CO—EBAWGST | cGooRa 40SE coor3_Dos | FB_A WDQS<1> 76 77 OO—EECcwes | GhOR3 40SE coor3_Dgs | FB B WDQS<1> 76 78
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT CoO—EBAWQS? | GDDR3 40SE GDDR3 DS FB_A WDQS<2> 76 77 CO—EBCwas2 | GDDR3 40SE CDDR3 DS FB B WDQS<2> 76 78
s s CO—EBA w3 GDDR3_40SE copRa Dos | FB_A WDQS<3> 76 77 [O—EB_C W3 GDDR3_40SE ooz DQs | FB B WDQS<3> 76 78
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM | =4x_DI ELECTRI C ?
- - CO—EB_A_RDOSO GDDR3_40SE GDDR3_DQS FB_A RDQS<0> 6 77 3 C | GDDR3_40SE GDDR3_DCS FB_B_RDQS<0> 6 78
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM | =4x_DI ELECTRI C ? . FB A RDOS<1> . b G oo 40sE -, FB B RDOS<1> o
CO—FBARXS] | GOOR3 40SE GDDR3_ 76 77 [>—EBC GDDR3_ GDDR3_| 7o 7
LVDS intra-pair natching should be 0.127 nm Pairs should be within 0.508nm of entire channel . CO—EBEARMGE | GDOR3 40SE GDDR3 DS FB_A RDQS<2> 76 77 O—EEC RS2 GDDR3_40SE GDDR3_DCS FB_B RDQS<2> 76 78
Di spl ayPort/TMDS intra-pair matching should be 0.127mm Inter-pair matching should be within 2.54cm Max Length 241.3nm O—FEB_A_RNXES3 CGDDR3_40SE GDDR3 DS FB_A RDQS<3> 76 77 O—EBC RXs3 CGDDR3_40SE GDDR3 DS FB B RDQS<3> 76 78
DI splayPort AUX CH intra-pair matching should be 0.127nm  Max | ength 330.2mMm
) . ) CO—EBADQRYIEQ | GDDR3 40SE coDR3_DATA | FB_A DQ<7. . 0> 76 77 [CO—EBCDQEYIFO | GDDR3 40SF GDDR3_DATA | FB_B DQ<7. . 0> 76 78
Max Ie.ngth of LVDS/ DisplayPort/ TMDS traces: 13 |rlches. A — _DATA FB_A DO<15.. 8> - C — _DATA FB B DO<15. . 8> B
SQURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanmily GPU DG 04202-001-v04. = ™ L — _paTA FB_A DO<23.. 16> o e D_EBJZ_[QBILEI—7 _ Mf _paTA EB B DO<23.. 16> o s
O EBADQEYTER | GDDR3 40SF copRa_pATA | FB_A DO<31. . 24> 76 77 > —EB_C DQ BYTE3 | cDDR3_40SE copra_paTA | FB B _DQ<31. . 24> 76 78
A | | GDDR3_40SE copRa_pATA | FB_A DOV L<0> 76 77 O>—EB.CDQw GDDR3_40SE copra_paTa | FB_B_DOM L<0> 76 78
O—EBA DQu GDDR3_40SE Ghora Data | FB A DOM L<1> 6 77 [O—EB_C Dl GDDR3_40SE Ghora pata | FB_B_DOM L<1> 76 78
O—EBA DR GDDR3_40SE chora pata | FB_A DOM L<2> 6 77 OO—EBcpQw GDDR3_40SE Ghora pata | FB_B_DOM L<2> 76 78
C CO—FBADQR | GOoR3 40SE GooRa_DaTA | FB_ A DOM L<3> o [>—EBC DO GDDRA_40SE GoDRa_paTA | FB_ B DOM L<3> o7
[O—EB_B_W0s0 GDDR3_40SE ooz Das | FB_A WDQS<4> 76 77 [>—EB_D W0 GDDR3_40SE copra Dos | FB B VWDQS<4> 76 78
CO—EBBWQs1 | GDDR3 40SF GDDR3 DS FB_A WDQS<5> 76 77 OO—EEDwWes | GOOR3 40SE CDDR3 DS FB_B_WDQS<5> 76 78
CO—EBB WQs2 | GODR3 40SE GDDR3 DS EB_A_WDQS<6> 6 77 CO—EBDWxs2 | GDDR3 40SE GDDR3_DQS EB_B_WDQS<6> 76 78
CO—EBB Wn(s3 GDDR3_40SE GDDR3_DQS FB_A WDQS<7> 76 77 [O—EB_D Ws3 GDDR3_40SE GODR3_DQS FB_B WDQS<7> 26 78
B GDDR3_40SE coora Dos | FB_A RDQS<4> 7677 [O—EB_D_RDOS0 CODRA_40SE coms_ngs | FB B RDQS<4> o s
EB B RDQS1 GDDR3_40SE GDDR3 DS EB_A RDQS<5> 76 77 [—EB_D ROQSI | GDDR3_40SE GDDR3_DAS EFB_B RDQS<5> 76 78
CO—EBB ROQS2 GDDR3_40SE GDDR3 DS EB_A RDQOS<6> 76 77 [O—EB_D RS2 | GDDR3_40SE GDDR3_DCS FB_B_ RDQOS<6> 76 78
Co—FEB_B_RIXS3 GDDR2_40SE GDDR3_DQS FB_A RDQS<7> 76 77 CO—EB_D ROGs3 GDDR3_40SE GDDR3_DQS FB_B RDQS<7> 6 78
O EBBDQEBYIFO | GDDR3 40SF copr3_pATA | FB A DO<39. . 32> 76 77 O EBDDQBEYIEQ | GOOR3 40SE copra_paTa | FB_B_DQ<39. . 32> 76 78
O EBBDQBYTEL | GDDR3 40SE coDR3_DATA | FB A DO<47. . 40> 76 77 [O—EB_D_DQ BYTEI | GDDR3_40SE copr3_paTa | FB B _DQ<47. . 40> 76 78
O EBBDQEBYTE? | GDDR3 40SF copRa_DATA | FB_A DO<55. . 48> 76 77 [O—EB_D_DQ BYTE? | cDDR3_40SE copra_paTa | FB_B_DQ<55. . 48> 76 78
O EBBDQEBYTER | GDDR3 40SF copRa_DATA | FB_A DO<63. . 56> 76 77 [O—EB_D DQ BYTE3 | cDDR3_40SE copra_paTA | FB B_DQ<63. . 56> 76 78
O—EBE DQWD GDDR3_40SE chora paTA | FB_A DOM L<4> 76 77 [—EBD D | GDDR3_40SE Ghora patA | FB_B_DOM L<4> 76 78
CO—EBB Dau GDDR3_40SE GhDR3 DATA | FB_A _DOM L<5> 76 77 CO—EBDDQUW | GOOR3 40SE GDDR3 DATA | FB_B_DQM L<5> 76 78
e - - 6 e = -
O—EEBEDQwW GDDR3_40SE coDR3_DATA | FB A DOM L<6> 76 77 [O—EBDDQw | GDDR3_40SE coDR3_DATA | FB_B_DOM L<6> 76 78
CO—EB B DQE GDDR3_40SE Ghora patA | FB_A DOM L<7> 76 77 [O—EBDDQR GDDR3_40SE Ghora patA | FB_B_DOM L<7> 76 78
UXGFX Net Properties @96 Net Properties ZD—EBAB QWD GDDR3_40R55SE GDDR3._ CMD FB A LCAS L 76 77
N e D>—EB.Ch an GDDR3_40R55SE__chpa ovb | FB B LCAS L 76 78
[ELECTRI CAL_CONSTRAI NT_SET Prrst caL seaciG ELECTRI CAL RAINT SET
DS ACK LVOS_850 VDS LVDS A QLK P s e [O——cxsos ooz ak sionsss| ax siow GPU _CLK27M 27 79 80
DA aK LVDS_85D VDS LVDS A CLKN e _ S aK sloysss| Ak slow GPU CLK27M SS 70 80
OO L\DS EGA OK LVDS 85D LVDS LVDS _EG A CLK P 81 87
B ED>—LVDS_A_DATA LVDS 85D L VDS LVDS A DATA_P<2..0> 84 67 o LMS EGAQK L\V0S_ASD LMD0S, ::xgg Eg ﬁ &$ANP<2 0= o1 o7
LVDS A DATA L VDS 85D L VDS LVDS A DATA N<2..0> 84 87 [O—VDSFGADATA VDS 850D VDS — oL er
= == = CO—LVDS EG A DATA LVDS_85D LVDS LVDS EG A DATA N<2..0> 44
D—L\VDS EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3> 4 a
ZoD—L\VDS EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA N<3> g4
LS B aK LVDS_85D LVDS LVDS B CLK P a4 87 [O—L\VDS_EG B DATA LVDS 85D L\VDS LVDS EG B _DATA P<2..0>
LS B aK LVDS_85D LVDS LVDS B CLK N a4 87 [O—L\DS EG B DATA LVDS 85D L\VDS LVDS EG B_DATA N<2..0> 4 4
[®»—LVDS_EG B_DATA3 LVDS 85D LVDS NC LVDS EG B DATA P<3> 44
[oD—L\VDS EG B DATA3 LVDS 85D LVDS NC LVDS EG B _DATA N<3> g4
ED—L\VDS B DATA LVDS 85D LVDS LVDS B_DATA P<2..0> 84 87
ED—L\VDS B DATA LVDS_85D L\VDS LVDS _B_DATA _N<2..0> o 87 = :,m :,2:2 gi: i:PmTPmT $ Eg & E:g . gz o1 84
= | . .. 01 84
[ LVDS 85D LVDS LVDS _CONN A CLK F_P 683 A CH DP_85D DisplAyPorT | DPEG AUX_CH P 81 84
[ LVDS_85D L VDS LVDS _CONN_A _CLK F_N o83 ED—DE_AUX_CH DP_85D pisplaypert | DPEG AUX_CH N o1 54
[Ee LVDS 85D LVDS LVDS CONN B CLK F P . — DP_85D Dspiaypert |DPEG AUX CH C P 8 r—
[ LVDS_85D LVDS LVDS CONN B CLK F N 6 83 = DP_85D pisplAYPORT |DPEG AUX CH C N 64
0D LVDS 85D L\VDS LVDS CONN A CLK P 83 84
[ LVDS_85D LVDS LVDS CONN_A CLK N 03 84
0 LVDS 85D LVDS LVDS CONN A DATA P<2..0> 653
[ LVDS 85D LVDS LVDS CONN_A_DATA N<2..0> 653 as
[ LVDS_85D LVDS LVDS_CONN B _CLK P 83 84
[ LVDS 85D LVDS LVDS CONN B CLK N 83 84
[ LVDS 85D LVDS LVDS CONN B_DATA P<2..0> 653
D LVDS_85D LVDS LVDS_CONN_B_DATA N<2..0> 65384
A [ DMV DP_85D pspraypert | DP_M._C P<3. . 0> o5
0D DP_85D DI SPL AYPORT. DP_M._C N<3..0> 85 SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 200
DM DP_85D psplaypert | DP_ M. P<3. . 0> 84 85 TLILE
= DP_85D pDispiayPorT | DP ML N<3. . 0> 84 85 G:)U ( GI 216) C:O\ISTRAI N-I_S
oM DP_85D DspiayperT | DP M. CONN P<3. . 0> a5
>
= DE_85D D sPLAYPCRT | DP_M _CONN_N<3.. 0 - d} Appl e | nc.
<) <E4LABEL>
DR AX CH DP_85D DspiayperT | DPAUX CH C P 84 85 NOTI CE OF PROPRI ETARY PROPERTY:
DA CH DP_85D pspraypert | DP_AUX CH C N 84 85 PRI ETARY | PRGN RRPL R OVPUTER. | NG
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 107 OF 132
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=== K1 i fi Net Pr rti i fi Ne i
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 8 Spec c t Ope ties K18 SpeCI fi c t Pr Oper ties
NET_TVPE NET_TVPE
SENSE_1TOL_55S * 1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— ENET 100D ENETOONN ENETCONN P<3. . 0> 38
THERM_1TOL_55S * 11 DiFFPAIR =55_OHM_SE =55_OHM SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAIR =
— [ — ENET_100D ENETCONN ENETCONN N<3. . 0> 38
DI FFPAI R * =1:1_DI FFPAIR =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R [— SATA_90D SATA SATA ODD R2D UE P 42
TA_ODD R2D UF_N
[ SATA_90D SATA SA a2
SATA_90D SATA SATA ODD D2R UF P
| m— = a2 [O—PCLE CLKIOOM AP G K PCIE 90D | QLK PG E PCl E_CLKI00OM AP_CONN_P s 33
- NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = SATA_90D SATA SATA 2R EN e aKPaE 9D | aK PAE PCl E_CLK100M AP_CONN_N
SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | VI GHT - = - = = b = SATA_90D SATA SATA_HDD D2R _UF P a2 [ m— = = = 63
= 1TO1_DI EEPAI CHGR CSI _R P o5
e CcPU_CovP GND * G\D_P2MM [ — SATA_90D SATA SATA HDD D2R UF N a2 | m— =
SENSE * =2: 1_SPACI NG 2 [ 1TOl_DI EEPAL CHGEGR CSI_R N .
D — = SATA_90D SATA SATA HDD R2D UF P a2 - CHGR CSO R P
HERM =2:1_SPACI NG . CPU_VCCSENSE o . Go_Paw SATA_ 90D SATA SATA _HDD R2D UE_N a2 | m— 1TOL_DI EEPAI 9068
T : =2 [ - CHGR
— [ 1TOl DI EEPAI CSO R N 40 65
AUDI O * =2: 1_SPACI NG ? D_(_LE.FLFXTA\ USB_85D USB. USB2 EXTA MUXED P 43
O (USB EXTA) s ssn use USB2_EXTA MUXED N 4
[CO—sense nieeealr THERM 1T THERM CPUTHVBNS D2 P 51 O (USB_EXTA) USB_850 use UsB2 LT1 P 6 43
— [ — THERM 1TQI THERM CPUTHVENS D2 N s1 O (USB EXTA) s 85D usa USB2_LT1_N s a3
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT — = ENSE_DI EEPAI R THERM 1TQL THERM CPU _THERMD P 9 51
I N B N L NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET FED THERM 1TQL THERM CPU_THERMD N 9 51
s MLs p—— . N o [O—saseneeear THERM 1 TOL TrERM GPUTHVBNS D P o
— — HVBNS D N
— [ — THERM 1TQM THERM GPUT! 51
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT CO—SENsEDIEERAIR THERM 1TQ1 THERM GPU TDI ODE P 51 79 80 [ — USB 85D USB. CONN _USB2 BT P 6 33
e o THERM 1TQL THERM GPU TDI ODE N 5179 80 USB_850 use CONN _USB2 BT N 6 33
= =
ao B =STANDARD 2 NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
— [ UsB_gsD usa USB LT2 P s a3
CLK_PCIE oo i G\D_P2MM [ USB_85D use USB LT2_ N 6 43
o E @O N @O PZW - [ — ENSE_DI EEPAI R ENSE_1TC1 ENSE CPUVTTISNS R N 50
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VeI GHT ——— = EASELIL ERSE CEUVITI SNS_RP 0
i il _ SATA an . GND_P2MM [O—sesse neeeae ENSE_1TC1 ENSE CPUVTTSO_CS_N s 70 [ e asn R — DP_1G AUX_ CH C P o
@D_P2MM R 0.20 MM 1000 n = " P [ ENSE_1TCM ENSE CPWTTSO_CS P 50 70 F— DP_85D DL SPLAYPORT. DP_IG AUX CH C N as
g B o0 P s o P2 s aeeon ense 110 e DDRI SNS_R_N w©
— 000 CLK_PCIE SB_PONER * PWR_P2MM [ ENSE_1TC1 ENSE DDRI SNS R P 0
TA POVER * Pawm
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET A SB_Pov PR NM _
Ve o . N o0 usB SB_PONER * PWR_P2MM O —sese nieepalR ENSE_1TM ENSE GEXI WP_CS_N .
— — [— ENSE_1TQ1 ENSE GEXI WP_CS_P .
MEM OVD oo i G\D_P2MM CO—sewse nieeear ENSE 1T ENSE GEXIMWP_CS R N 50 69
e ENSE 1T ENSE GEXIMWP_CS R P 50 69
=
MEM CTRL e * G\D_P2MM
C — CO—sevse nieepale ENSE 1T ENSE GFEX_ISNS R N 50
VEM DATA a0 . G\D_P2w NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = EASEAIAL ERSE GEX LSNS R P =
MEM. G\D . o P2 - - - - — ————— [CO—SENSE-DLEERALR ENSE1I0 o GPUI SENS N 50 O—SPK QU DI EEPALR AUDLO SPKRCONN L_OUT P o616
Lo = Lvos an - P2 = —_— - GPUI SENS_P w = DL EEPAI R ADIO SPKRCONN_L_QUT_N oo e
[CO—SENSEDLEERAIR ENSE_1TQ1 ENSE I SNS 1V5 _S3 N 50 67 CO—SeKaur DI FEPAI R AUDI O SPKRCONN R QUT P 6 61 62
S [— ENSE_1TQ1 ENSE ISNS 1V5 S3 P 50 67 [ DI FEPAI R AUDIL O SPKRCONN R QUT N 6 61 62
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—seMsEnieepaR ENSE_1TOM ENSE | SNS Al RPORT N 9 CO—SeKaur DI EEPAI R AUDI O SPKRCONN S _OUT_P 6 61 62
— | SNS_Al RPORT N PK N N
VEM 405 N 0.09 WM 100 ML [ ENSE_1TM ENSE 99 [ DI EEPAI R AUDI O SPKRCONN_S_OUT. 6 61 62
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [=D—SENsE DLEERALR ENSE 1TCL ENSE | SNS Al RPORT P 99
= ENSE 1T ENSE I SNS Al RPORT P a0
MEM 72D * 0.09 W 100 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CED——SENSE DLEEPAIR ENSE 1TCL ENSE | SNS AI RPORT R N 56
- I SNS Al RPORT R P s6
PCI E_85D * 0.09 MM 10 nm 0 ENSEa ENSE
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CED——SENSE DIEEPAIR ENSE 1TCL ENSE ISNS CPU N 49
- I SNS CPU P
USB_85D ToP 0.1 M 500 ML = ENSEALL ENSE S too N ° USE TPAD R P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [(ZED—SENSEDLEEPALR. ENSE_1TON ENSE [ — LR BED LB, USE TPAD RN 53
- I SNS HDD P
CPU_27P4S BOTTOM 0.23 MM 100 M L = ENSELTOL ENSE |  — LB 850 — s
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CED—SENSE DIEERALR ENSE 1TCL ENSE SNS HDDR N 56
= ENSE 1T ENSE ISNS HDD R P s6
[E—sewse oeeean ENSE 1T ENSE I SNS LCDBKLT N
FED ENSE_1TC1 ENSE I SNS LCDBKLT P B_PONR PP3V3 S5 6.7 17_18_19_20 21 23 27 31 35
| — 87768 71%75775%3"65° 27 21 2
CD—sess e ense 11 s LSNS 00D N = o poen e
e ENSE_1TCn EnsE I SNS ODD P =t —— PP1V5_S3RS0 o s e s 4z 72 1088 o &2
2
[O—sease nieeealR ENSE_1TO1 ENSE ISNS ODD R N s an gg @
= B e I'SNS DD R P 5 1 "
[O—saseneeear ENSE 2TCn EneE | SNS P1VBGPU N o =
= ENSE 1T ENSE L SNS_P1VBGPU P s0
B [T sesse_neeea ense 1701 ense I SNS_P1V8GPU R N s
= ENSE 1TOn Ense | SNS_P1V8GPU R P s0
Graphi cs , SATA Constrai nt Rel axati ons
Alternate diffpair wi dth/gap through BGA fanout areas (95-ohmdiff)
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET
LVDS_85D BGA LVDS_85D
DP_85D BGA 100_DIFF_BGA
SATA_90D BGA 100_DI FF_BGA
CLK_PCI E_90D BGA 100_DI FF_BGA
L y SYNC MASTER=K1/7 REF SYNC DATE=06/15/ 200
i amyn=
Al low 0. 127 mm necks for >0.127 mmlines for ARD fanout. Pr Oj ect Speci fI c Q)nst rai nts
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
MEM 72D BOTTOM 0.127 W 6.35 W ' d} Appl e |Inc.
MEM 85D TP 0.1 ™M 6.35 MM <)
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE COVPUTER, | NC.
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K18 Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS BRI | OEREFRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.5.1
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =50_OHM SE =50_OHM SE 10 M 0 M omn DEFAULT * 0.1 MM ? * * BGA BCA PIW
STANDARD - Y =DEFAULT =DEFAULT 10 WM =DEFAULT —DEFALLT STANDARD N =DEFAULT ? MEM CLK - BGA BGA P2
BGA_P1MM - =DEFAULT ? CLK_PCIE - BGA BGA P2MM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP e
BGA_P2MM - =DEFAULT ? CLK_SLOW * BGA BGA_P2MM
55_OHM _SE TOP, BOTTOM Y 0.090 WM 0.090 WM o
55_OHM_SE * Y 0.076 MW 0.076 MW =STANDARD =STANDARD =STANDARD SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
S 1.5:1_SPACI NG * 0.15 MV ? SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK»G(VAP 21 sPAa NG R 0.2 v N 2X_DI ELECTRI C N 0. 140 MM
S0 oM S ToP, BOTTOM M o110 w 0-095 W _ 2.5:1_SPACI NG * 0.25 MM ? 3X_DI ELECTRI C * 0.210 MM
50_OHM_SE * Y 0.090 MM 0.090 WM =STANDARD =STANDARD =STANDARD 51 sPAG NG R 0.3 v N 4X_Dl ELECTR C N 0. 280 MM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 41 SPAANG . 0.4 ?
40_OHM SE TOP, BOTTOM Y 0.165 W 0.095 W o
40_OHM SE * Y 0.135 W 0.090 WM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37_OHM SE TOP, BOTTOM Y 0.185 MW 0.095 W o
37_OHM SE * Y 0.155 W1 0.090 WM =STANDARD =STANDARD ~STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_CHM SE TOP, BOTTOM Y 0.310 MW 0.095 W o
27P4_CHM SE N Y 0.250 WM 0.1 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYS| CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAIR N Y =STANDARD =STANDARD =STANDARD 0.1 M 1w
72_OHM.DI FF 1SL3, 1SL4 Y 0.154 WM 0.154 WM 0.200 MM 0.200 MM
72_OHM.DI FF 1SL9, I SL10 Y 0.154 WM 0.154 WM 0.200 MM 0.200 MM
72_OHM DI FF TOP, BOTTOM Y 0.175 W 0.175 W 0.200 MM 0.200 MM
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD ~STANDARD
85_OHM DI FF 1SL3, I SL4 Y 0.110 MW 0.090 WM 0.180 MM 0.180 M
85_OHM DI FF ISL9, 1 SL10 Y 0.110 MW 0.090 WM 0.180 MM 0.180 M
85_OHM DI FF TOP, BOTTOM Y 0.125 W 0.090 WM 0.190 MM 0.190 M
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, I SL4 Y 0.102 W 0.090 WM 0.220 MM 0.220 WA
90_OHM DI FF 1SL9, 1 SL10 Y 0.102 W 0.090 WM 0.220 MM 0.220 WA
90_OHM DI FF TOP, BOTTOM Y 0.115 W 0.090 WM 0.230 MM 0.230 M
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYS| CAL_RULE_SET LAYER AGFONRSITE | 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_OHV DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD ~STANDARD 100_DI FF_BGA - =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_0HM DI FF
100_OHM DI FF 1SL3, I SL4 Y 0.080 WM 0.080 WM 0.200 MM 0.200 MM 100_Di FF_BGA 1SL3, I SL4 Y 0.075 W 0.075 W 0.125 WM 0.125 M1
100_OHM DI FF ISL9, 1SL10 Y 0.080 MW 0.080 WM 0.200 MM 0.200 MM 100_Di FF_BGA ISL9, 1 SL10 Y 0.075 W 0.075 W 0.125 MW 0.125 M1
100_CHM DI FF TOP, BOTTOM Y 0.089 MM 0.089 MM 0.220 MM 0. 220 MVI’ NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer layers and 95-ohns on inner |ayers.
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
110_OHWL.DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD ~STANDARD
110_CHM DI FF 1SL3, I SL4 Y 0.075 MM 0.075 MM 0.330 WM 0.330 MVI’ NOTE: 110_DIFF is 110-ohns differential inpedance on outer |ayers and 105-ohns on inner |ayers.
110_OHWL.DI FF 1SL9, 1SL10 Y 0.075 W 0.075 W 0.330 MM 0.330 M
110_OHWL.DI FF TOP, BOTTOM Y 0.075 MW 0.075 W 0.330 MM 0.330 W
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