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BOM Vari ant s

BOM NUMBER BOM NAMVE BOM OPTI ONS
639- 1303 PCBA, MLB, K92 K92_COVMON, CPU: 2_2GHZ, FB_1G_SAVBUNG EEEE_DG5Y
639- 1464 PCBA, MLB, CFG2, K92 K92_COVMON, CPU: 2_2GHZ, FB_1G_HYNI X, VRAM HYNI X, EEEE_DG50
639- 1466 PCBA, MLB, CFG3, K92 K92_COVMON, CPU: 2_3GHZ, FB_1G_SAVBUNG, EEEE_DG52
639- 1465 PCBA, MLB, CFG4, K92 K92_COVMON, CPU: 2_3GHZ, FB_1G_HYNI X, VRAM HYNI X, EEEE_DG51
D 085-1898 K92 M.B DEVELOPMENT BOM K92_DEVEL: ENG

K92 BOM GROUPS

BOM GROUP BOM OPTI ONS
K92_ COMMON ALTERNATE, COVMON, K92_COMMONL, K92_COMVONZ, K92_PROGPARTS
K92_ COMVIONL CPUMEM_S0, EXT_HP_AMP, SMC_DEBUG_YES, USBHUB_2514B
K92_ COMVON2 GPUVI D_1P11V, HUB1_2NONREM HUB2_2NONREM KB_BL, ENET: BO, T29BST: Y, T29: YES, T29_DP_HPD: ALL_OR

K92_DEVEL: ENG

SNB_CPT_XDP, DEBUG_ADC, LPCPLUS: YES, VREFMRGN, GVUX_JTAG_CONN, SOPGOCD_I SL, BMON: ENG, CPURI PPLE_ENG, | MVPI SNS_ENG, SDRVI 2C: MCU

K92_DEVEL: PVT

SNB_CPT_XDP, LPCPLUS: YES, VREFMRGN_NOT

K92_PROGPARTS

SMC_PROG EVT, BOOTROM_PROG: EVT, ENETROM_PROG: BO_NOSD, TPAD_PROG: EVT, T29ROM PROG, GMUX_PROG, T29MCU; PROG

K92_PVT

VREFMRGN_NOT, XDP, XDP_CPU_BPM BMON: PROD

SNB_CPT_XDP

XDP, XDP_CONN, XDP_CPU_BPM XDP_PCH

Bar Code Labels / EEEE #'s
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG5Y] CRI TI CAL EEEE_DGBY
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DG50] CRI TI CAL EEEE_DG50
C 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DGs1] CRI TI CAL EEEE_DG51
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG52] CRI TI CAL EEEE_DG62
Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754032 1 1 C. CPU, SNB, SROOW PRQ, D2, 2. 2, 45W 4+2, 1. 30, 6M BGA uUu1000 CRI Tl CAL CPU: 2_2GHz
33754033 1 1 C. CPU, SNB, SROOU, PRQ D2, 2. 3, 45W 4+2, 1. 30, 8M BGA Uu1000 CRI Tl CAL CPU: 2_3GHz
33754029 1 | C, PCH, COUGARPOI NT SLHID, PRQ BDB2HVB3 u1800 CRI TI CAL
34350534 1 I C ASI C, GBI T ETHNET&SD CTRLR 686 GFN 8X8 u3900 CRI TI CAL ENET: BO
34350494 1 1CASIC, GBI T ETHNETESD CTRLR 686 GFN 836 U3900 CRI TI CAL ENET: A0
33850753 1 |G, FV643- E, 13048 PHY/ OHOI LI NG POI-E. 12 u4100 CRI TI CAL
33350543 4 | C, SGRAM GDDRS, 32MK32. 1. 25GHz, E- DI E, HF UB400, UB450, UB500, UB550 CRI TI CAL FB_512_SAMSUNG
33350564 4 | C. SDRAM GDORS, 32MX32, 1. 25GHz, A- DI EL. 35V UB400, UB450, L8500, UBS50 CRI Tl CAL FB_512_HYNI X
333S0571 4 | C, SGRAM GDORS, 64MKX32, 3. 6GBPS, C- DI E, HF U400, UB450, UB500, UB550 CRI Tl CAL FB_1G_SAMBUNG
33350572 4 | C, SGRAM GDDRS, 64MK32, 3. 6GBPS, M DI E, HF UB400, UB4S0, UB500, UB550 CRI Tl CAL FB_1G _HYNI X
33753936 1 1C, GPU, AND, Wl STLER, 962FCBGA, 40NM ES usooo CRI TI CAL
33850945 1 Light R dge. S LA, FCBGA. 15x15mm U3600 CRITI CAL T29: YES
B 35353055 1 1C. PIBVEDP212, x2 DI SPLAYPORT 201 MX, GEN U9390 CRI TI CAL
Programmed Parts-All Buil ds
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33580777 1 | C. EEPROM SER! AL, 8KB, SO C u3690 CRI Tl CAL T29ROM BLANK
34152899 1 1,29 EEPROM K92 U3690 CRITI CAL T29ROM PROG
34152384 1 IR ENCORE 11, CY7053833- LIXC u4800 CRITI CAL
33550724 1 .U R o1/ . K02 ug701 ORI TI CAL GPURCM BLARK GPUROM wi | |
34152957 1 1C,GPU ROM KO/ F, K2 ug701 CRI TI CAL GPUROM PROG
33650042 1 G, PLD, LATTI G, LFXP2- 5E-5, 132 BALL CSBGA u9600 CRITI CAL GVUX_BLANK
34152996 1 16 awx, ko2 u9600 CRI TI CAL GMUX_PROG
33753997 1 1 G, MOU, 32B, LPCL112A, 16KB/ 2KB, HVQFN25 U9330 CRI TI CAL T29MCU: BLANK
34152939 1 1 C, PROGRAMMVED MCU, 328, LPC1112A, 16KB/ 2KB, HVGFN25. u9330 CRI TI CAL T29MCU: PROG

NOSUFFED @EVT

Alternate Farts
PART NUVBER | ALTERNATE FOR| BCM OPTI ON REF DES | COMMVENTS:
157S0058 157S0055 ALL Delta alt to TDK Magnetics
15250896 15250518 ALL MAG LAYERS ALT TO CYNTEC
15280915 15250796 ALL MAG LAYERS ALT TO CYNTEC
15550457 155580329 ALL MAG LAYERS ALT TO MURATA
51650805 51650806 ALL FOXCONN ALT TO MOLEX
35352805 35352603 ALL Fairchild 8 alt to 6 wafer
12750111 12750060 ALL Rohmalt to Kemet
35353085 35351658 ALL ST Mcro alt to LT (Us850)
15250905 15251307 ALL Oyntec (used on ko01) as ait | (L7630)
353S3055 | 353S3151 ALL Pericomalt to NXP DP Mix (U9390)
376S0855 | 376S0613 ALL radar 8515240 Toshi ba FET (@B200, etc)
870-1939 | 870-1698 ALL Silver alt to Gold tall pogo pins
870-2015 | 870- 1699 ALL Silver alt to Gold short pogo pins
376S0972 | 376S0612 ALL add ROM part as 2nd source
138S0676 | 138S0691 ALL add Mirata part s 2nd source
128S0327 | 128S0264 ALL add NEC part as 2nd source
376S0977 | 37650859 ALL add new part as 2nd source
138S0681 | 13850638 ALL add new part as 2nd source @B888, V430)
SMC
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33850895 1 1 C. SMC, HS8/ 2117, 9MKOMV TLP U4900 CRI TI CAL SMC_BLANK
34152855 1 | C. SMC, DEVELCPMENT- PROTO, K92 u4900 CRI TI CAL SMC_PROG: PROTCO
34152855 1 1 C, SMC, DEVELCPVENT- PROTOL, K92 u4900 CRI TI CAL SMC_PROG: PROTOL
34152995 1 1 C, SMC, DEVELCPVENT- PROTCR, K92 u4900 CRI TI CAL SMC_PROG: PROTCR
34152862 1 |G, SNC, DEVELGPVENT- EVT, K92 U4900 CRITI CAL SMC_PROG EVT
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1

Ther mal

Bottom GPU Ri ght

™Hele 710982
STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH

ZT0983
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH

1

Left CPU
T™M Hol e

Frane Hol es

ZT0915
3R2P5

O
ZT0932
3R2P5

O 1
ZT0960
3R2P5

O 1
ZT0971
3R2P5

O 1

ZT0940
3R2P5

O~
ZT0970
3R2P5

O 1

Modul e Hol es

Ri ght CPU
ZT0984 TM Hol e
STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH

1

ZT0980
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH

1
Bottom CPU Left @
T™M Hol e

ZT0987
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH

1
Bottom GPU Left @
T™M Hol e
SH0920
1. 4Dl A- SHORT- EM - MLB- MB7- MB8
M

O
1. 40
SH0910

1. 4Dl A- SHORT- EM - MLB- MB7- MB8
EY L

O~

SH0912
1. 4Dl A- SHORT- EM - MLB- MB7- MB8
sm

ZT0981
STDOFF- 4. 50D. 98H 1. 1- 3.

1

48-TH

Top GPU Center
T™M Hol e

ZT0930
STDOFF- 4. 50D. 98H 1. 1- 3.

1

48-TH

SH0936
1. 4Dl A- SHORT- EM - MLB- MO7- MB8
sm

61 1
GND_CHASSI S_AUDI O_JACK

SHO911
A- SHORT- EM - M_B- MD7- B8
EY

©

SH0913
1. 4Dl A- SHORT- EM - MLB- MD7- MB8
sm

O~

N

SH0923
1. 4Dl A- SHORT- EM - MLB- MD7- MB8
sm

C ] 2

ZT1T0934 ZT0931
STDOFF- 4. 00D3. 35H TH STDOFF- 4. 00D3. 35H TH ]

@ 1

ZT0988
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH

1

ZT0989

1

ZT0991

STDGFF- 4. 50D. 98H- 1. 1- 3. 48-TH
_—C

£

Bosses for

ZT0957
4.00DL. 65H ML. 6X0. 35

O
ZT0958
4.00D1. 65H- ML. 6X0. 35

o

-

SH0902
2. 0Dl A- TALL- EM - M.B- MB7- MB8
EY

SHO0903
2. 0Dl A- TALL- EM - M.B- MB7- MB8
sm

-©

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

0

SH0916
2. 0Dl A- TALL- EM - M.B- MB7- MB8
sm

O-

SH0918
2. 0Dl A- TALL- EM - M.B- MB7- MB8
sm

( :) 1
2
SH0930

2.0DI A-TALL- EM - M_.B- MB7- MB8
EY

Fl ex Protector Bracket C )

SH0931
2. 0Dl A- TALL- EM - M.B- MB7- MB8
EY

-©

SH0914

.{4Dl A- SHORT- EM - MLB- MB7- MR8
SM

1

] SH0924
0Dl A- TALL- EM - M.B- MB7- MB8
EY

41@
70 69 68 65 54 52 47 41 22 7 6 PPSV
fof Sor

GMUX ALI ASES

PM ALL GPU PGOOD
VAKE_BASE=TRUE

91 88 87 82 74 8 PMALL GPU PGOOD 5 74 62 87 88 91

TP _LVDS MUX SEL EG s

s s _TP_LVDS MUX SEL EG
RUE

MAKE_BASE=T!

88 74 8 _EG RESET L — EG RESET L 8 74 88
MAKE_BASE=TRUE -
ss 188 _LVDS | G BKL_ON — LVDS IG BKL_ON s 18 88
MAKE_BASE=TRUE —
ss 18 5 _LVDS | G PANEL_PWR — LVDS |G PANEL PWR 5 15 a8
MAKE_BASE=TRUE —
90 88 8 _LCD BKLT EN — LCD BKLT EN s 88 90
MAKE_BASE=TRUE -
88 50 8 PEX_CLKREQ L — PEX CLKREQ L s 80 88
MAKE_BASE=TRUE -
8 16 8 PEG CLKREQ L — PEG CLKREQ L s 16 88
MAKE_BASE=TRUE -
GND — GND
GN\D f— MAKE_BASE=TRUE
G\ND
G\ND

FW PLUG DET_L
VAKE_BASE=TRUE

FW543_WAKE_L
VAKE_BASE=TRUE

39198 FWPLUG DET L 519 30

39 38 8 FW643 WAKE L 5 38 30

Unused SD card signals

TP_SDCONN DATA<O. . 7>
VAKE_BASE=TRUE
TP_SDCONN CLK
VAKE_BASE=TRUE

s TP, N_CVD
VAKE_BASE=TRUE

s6 s _TP_SDOONN_DETECT L

NAKE_BASE=TRUE
36 5 _TP_SDCONN_WP
NAKE_BASE=TRUE

TP_ENET CR PWREN
NAKE_BASE=TRUE

SDCONN_DATA<O. . 7>

TP _SDCONN CLK 8 36

TP_SDCONN_CVD 8 36

TP_SDCONN DETECT L s

TP_SDCONN_WP 8 36

36 8 TP_ENET CR PWREN j 36

AUDI O ALI ASES

SH0917
2. 0Dl A- TALL- EM - M.B- MB7- MB8
EY

®

] SH0919
0Dl A- TALL- EM - M.B- MB7- MB8
EY

—©
SH0921

2.0DI A-TALL- EM - M_.B- MB7- MB8
SM

©

©r

SH0932
2. 0Dl A- TALL- EM - M.B- MB7- MB8
EY

©-

SHO0900
2. 0Dl A- TALL- EM - M.B- MB7- MB8

SM

SH0933
2. 0Dl A- TALL- EM - MB- MB7- MB8
sm

SH0922
0Dl A- TALL- EM - M.B- MB7- MB8
EY

©

SH0934
2. 0Dl A- TALL- EM - M.B- MB7- MB8
sm

6

SH0935
2. 0Dl A- TALL- EM - M.B- MB7- MB8

@ :

SHO901

2.0DI A-TALL- EM - M_.B- MB7- MB8

SM

[

SM

XVD900
3
SO 2 1 PP5V_S0_AUDI O
5oL —FRSV SeADO -
ML wonEe T
. Mo
2 1 PP5V_SO_AUDI O AMP_R 60
XWDO01 M N-RECKWDTHE. 2
AR 28
-
2 1 PP5V SO AUDIO AVP L 0
XWD902 M N NeGCW DTG 2
e
Digital G ound wiwe_ LVDS | G PANEL PWR w0 5
GND. R0902
J_ M N-REGK-W BTHE0. 1M 100K
VOLTAGE=0V 5%
= 1/16W
Me- LF
2402

Unused USB ports

88 33 19 8

92 74

92 74

92 74

92 74

8417 8

84 17 8

80 17 8

80 17 8

84 17 8

19 8

19 8

s 129_A BIAS R

T29 LSEO LSOE3—

T29 LSEO LSOE2—

CPU signal s

CPU VI D<0. . 6> —__CPU WP VI D<O..6>
VAKE_BASE-TRUE =

GEX VI D<0. . 6> —_ GEXIMWP_ VI D<0..6>
MAKE_BASE=TRUE -

MEMVTT_EN — NEWTT EN
MAKE_BASE=TRUE —_—

Unused PEG | anes

NC PEG D2R P<15..12>

=PEG D2R P<15..12>

NAKE_BASE=TRUE
NC PEG D2R N<15..12>

=PEG D2R N<15. . 12>

MAKE_BASE=TRUE

NC PEG R2D C P<15..12> — =PEG R2D C P<15..12>
MAKE_BASE=TRUE —
NC PEG R2D C N<15..12> — =PEG R2D C N<15..12>
MAKE_BASE=TRUE —
GPU signal s
PEG D2R P<7..0> —_ =PEG D2R P<7..0>
MAKE_BASE=TRUE —
PEG D2R N<7..0> —_ =PEG D2R N<7..0>
MAKE_BASE=TRUE —
PEG R2D C P<7..0> —_=PEG R2D C P<7..0>
MAKE_BASE=TRUE —
PEG R2D C N<7. . 0> —_ =PEG R2D C N<7..0>
MAKE_BASE=TRUE —
DP 1G AUX CH P — DP 1G AUX CH P
MAKE_BASE=TRUE —_
DP 1 G AUX CH N — DP 1G AUX CH N
MAKE_BASE=TRUE —
DP_I G DDC CLK —_ DP I1G DDC CK
MAKE_BASE=TRUE —
DP_I G DDC _DATA —_DP | G DDC DATA
MAKE_BASE=TRUE —
DP_| G HPD —_DP I G HPD
MAKE_BASE=TRUE —
T29 Signals

PCIE T29 D2R P<3..0> — =PEG D2R P<11..8>
VAKE_BASE-TRUE

PCIE T29 D2R N<3..0> — =PEG D2R N<11..8>
VAKE_BASE-TRUE =

PCIE T29 R2D C P<3..0> _— =PEG R2D C P<11..8>
VAKE_BASE-TRUE =

PCI E_T29 =PEG R2D C N<11..8>

VAKE_BASE=TRUE

R2D C N<3..0> —

Unused T29

T29 D2R P<2..3>

Ports

NC T29 D2RP<2..3>

T29 D2R N<2..3>

T29 R2D C P<2..3>

VAKE_BASE=TRUE

VAKE_BASE=TRUE

NC T29 D2RN<2..3>

NC T29 R2D CP<2..3>

T29 R2D C N<2..3>

VAKE_BASE=TRUE

NC T29 R2D

T29

L

BASI
T

VAKE_BASE=TRUE

T29 LSEO LSOE3
RUE

SEO LSOE2
TRUE

T29 / GMUX JTAG Signal s
—JTAG I SP TCK

NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

CN<2. . 3>
NO_TEST=TRUE

8 29 67

T29 LSEO LSCES3 5 33

T29 LSEO LSOE2 5 33

JTAG | SP_TCK

JTAG | SP_TCK
VARE_BASE=TRUE

JTAG | SP_TDI

JTAG | SP_TDI
“VARE_BASE

=1TRUE

JTAG | SP_TDO

TAG | SP_TDO
- | =TRUE

T29_A BI AS caps
SI GNAL_MCDEL =EMPTY
R0926

51

0. 01UF
1% SI GNAL_MODEL=EMPTY

7 35 86

PP3y3_S3 67,40 34 25 29 %0 51 32 48 40 50 54 55 2 RV
'RO915 'RO916 =
19K QK
?/A’lew 1I/U16W SI GNAL_MCODEL =EMPTY
L 402" L 462" RO927
s 129 A BIAS R 129 A BIAS D2R N1 s
USB_T29A N .. 04 1 00907
USB _T29A P .04 201 90.%01UF
2 % Sl GNAL_=EMPTY
Heat spreader nounting boss for T29 router =
DP_A BI AS caps
SH0940 SH0941 s DP_A BIAS P 2 s DP_A BIAS P 0
STDOFF- 4. 00D1. 85H SM  STDOFF- 4. 0OD1. 85H SM
1 1 S| GNAL_MODEL=EMPT' 1 (:0910 S| GNAL_MODEL=EMPT' 1 (:0911
0. 01UF 0. 01UF
= = 18 8Y
? 5e ?5e
Heat spreader nounting boss for PCH
SH942 SH0943 T29BST: N
STDOFF- 4. 00D2. 23H SM STDOFF- 4. 00D2. 23H SM RO%JSO
1 1 90 64 63 50 49 30 35 7 6 PPBUS _G3H 1 2 PP15V_T29
— — 1/ 8W
= = ME- L
805

92 8

8

MAKE BASE=TRUE

94 18 8

94 18 8

32 24

a3 24

100 32 24

100 32 24

TP _CPU VTIT SELECT

TP _CPU VTIT SELECT

MAKE_BASE=TRUE

NC GPU XTALOUT

NC GPU XTALOUT

NO_TEST=TRUE
NC LVDS | G A DATAP<3>

NC LVDS | G A DATAP<3>

8 18 94

MAKE_BASE=TRUE NO_TEST=TRUE
NC LVDS | G A DATAN<3>

NC LVDS | G A DATAN<3>

8 18 94

NAKE_BASE=TRUE  NO_TEST=TRUE

NC LVDS B _DATAP<3>

NC LVDS | G B DATAP<3>

1G
MAKE_BASE=TRUE  NO_TEST=TRUE
NC LVDS | G B DATAN<3>

NC LVDS | G B DATAN<3>

MAKE_BASE=TRUE  NO_TEST=TRUE

TP _LVDS |G B CLKP

TP LVDS |G B CLKP

MAKE_BASE=TRUE

TP LVDS |G B CLKN

TP LVDS |G B CLKN

NAKE_BASE=TRUE
TP _LVDS | G BKL PWM

TP _LVDS | G BKL PWM

MAKE_BASE=TRUE

USB Hub Ali ases
s _[EXCARD OC L — EXCARD OC L 8 24 32
MAKE_BASE=TRUE —
s USB EXTC OC L — USB EXTC OC L 8 24 43
MAKE_BASE=TRUE —
s _USB_EXCARD N — USB EXCARD N 8 24 32 100
MAKE_BASE=TRUE —
s _USB _EXCARD P — USB EXCARD P 8 24 32 100
MAKE_BASE=TRUE —
Rev. A NCs
s _NC_| SNS_P1VO5SOPCH N — NC | SNS_P1VO5SOPCH N s
MAKE_BASE=TRUE —
s _NC | SNS P1VO5S0PCH P — NC I SNS P1VO5SOPCH P N
MAKE_BASE=TRUE —
s _NC | SNS P3V3SONPCH N — NC | SNS P3V3SOMPCH N N
MAKE_BASE=TRUE —
s _NC | SNS P3V3SONPCH P — NC | SNS P3V3SOMPCH P N
MAKE_BASE=TRUE —
s _NC | SNS PVITSOPCH N — NC I SNS PVITSOPCH N s
MAKE_BASE=TRUE —_
s _NC | SNS PVITSOPCH P — NC | SNS PVITSOPCH P s

MAKE_BASE=TRUE

T29_A BI AS caps

FEMPTY
g1

Sl

s 129_A BIAS R

201
Sl GNAL_MoDEL=EMPTY _L
R0922 -~
0o T29 A BIAS R 1,2)
1/520{5’w 1 C0902
e g, 01UF
180/0
10V

2 ¥5RSI GNAL_MODEL=EMPTY

201

o
18

X5R
201

~

_O1UF
10 s GNAL_MODEL=EMPTY
XoR

201

DP_A_BI-AS caps
es s DP_A _BIAS N O

as s DP_A BIAS N 2

si G%L7N[I)EL=EWT]1 C0905
. O1UF

S| GNAL_MODEL=EMPTY

| GNAL_MODELHEMPTY

(1) %0 109
2 18V 2 18V
X5R X5R
201 201
SYNC MASTER=K17 M.B SYNC _DATE=04/26/ 2010
BTSN
Signal Aliases

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

_PP1V05_SO 7910 12 13 14 23 35 39 45 68 70 73 102
108 18
'R1010
24.9
1%
1/16W
IVF-ZLF
240 wae CPUCEG0> g  B57Icrgo ry UL000 RSVD_53| F5 o o
CPU_CFG<1> - D57 |cFG 101p0SANDY- BRI DGE RsvD 54/ K9 o
w176 DM _S2N N<0> N10 4 DM _RX O* uU1000 PEG | COWPI | & 52 CPU PEG COVP e B55 . ) 55| HB nNe
== —wp—————( =R i 92 23 o _OPU CFG<2> - CFG 20,y MOBI LE- REV1 RSVD 55| ™ s \c
02175 2N _N<1> R10 J DM _RX_1* SANDY- BRI DGE PEG_| covpg_HL A54 L10
- >~ 02200 CPUCFG3> g AP ICFG3 (IPY BGA RSvD 56| 110 o ¢
92 17 DM __S2N N<2> R8 1 pm RX 2* MOBI LE- REV1 PEG RCovPd_F3 ps L1
@—-‘—Uwo - BGA = 92 23 9 _CPU CFG4> - CFG 4 (1Py (5 OF 11) RSVD_57| =% ___s¢NC
D oz 17 DM _SZN Neg= oM _RX 3 (SYM 1 OF 11) PEG RX_0*|5F23 @ =PEG D2R N<0> ame o CPUCEGSS> o  D55lcegs (1py RESERVED  pevp sgl K7 S\ @
o2 17 o [TEy--DM_S2N P<0> > N8 | pv Rx O PEG_RX_1* |;H23 @ =PEG 2R Ne1> ame o CPUCEGE> g  S6lcrge (1py RsVD 59l K5 o \c
0176 DM __S2N P<1> T9 |pm _RX 1 a7 PEG_RX_2* |oH21 @ =PEG D2R N<2> ame 92 23 5 _CPU CFGR7> - E54 Icrc 7 1Py Py RsvD_60[ M o nC
02 17 DM S2N P<2> R6 |pm _RX 2 PEG_RX_3*|5HL9 @ =PEG D2R N<3> ame w2 CPUCFGB> g IS4 icrG8 (1py RsvD_61[ L6 o e
o2 17 DM_S2N P<3> U8 |pm _RX 3 PEG_RX_4* 5320 @ =PEG D2R Ned> ame ez CPUCEG9> g  blorgo (iry RsvD_62[ 32 ne
W PEG RX_5*|nGL8 @ =PEG D2R N<5> ame o2 23 _CPU CFG<10> FS5 IcFG 10 (1 Py RsVD 63l L2 o \c
N 2 RX o= CEU CFGR102 gy 0
0z 7 $ Q> Ry J DM _TX0 PEG_RX_6* [oKL7 @ =PEG D2R N<6> ame 52 23 _CPU CFG<11> K55 |orG 11(1Py) RSVD 64| PT__s nC
* 2 R o= LEUCPGELL> ey
oz 76 NS R ;g oML PEG RX_7* [5F15 —PEG DPR N<7> . = 12> FS7 lorG 12(1py) RSVD 65| MBS \G
92 17 DM_N2S N<2> % DM _TX 2 PEG RX 8* GH15 P =PEG D2R N<8> ame 23 _CPU CFG<13> ES8 |crG 13 (1Py) RSVD?SGLxNC
N 2 RX o=
2170 (O}-DM NS N<3> e O DM _TX 3 & PEG_RX_9* |5HL3 &= =PEG D2R N<9> ame 25 _CPU CFG<14> - H57 |org 14 1Py RSVD 67| L4 o \C
3 RX_ o=
92 17 DM _N2S P<0> N |pv TX 0 PEG_RX_10% [5HLL @ =PEG D2R N<10> ame 23 _CPU CFG<15> 55 IcrG 15 1Py RsVD 68l N6 o\
02176 DM N2S P<i> R |pv _TX 1 PEG_RX_11* 5312 @ =PEG D2R N<11> ame 220 CPUCFGe16> g D58 IcrG 16(1py s
X > RX o= ST RSVD_69l $48 o N
52 17 (T} DM N2S P<2> b P3 [pmM_TXx 2 PEG_RX_12*|E8 NC PEG D2R N<12> 8 02 23 _CPU CFG<17> CFG_17 (1 PU) RSVD 70| K49
02176 DM _N2S P<3> T5 |pM _TX_3 PEG RX_13*5GL0 NC PEG D2R N<13> s RSVD 71| H49 XNC
PEG RX_14* 238 NC PEG D2R N<14> . BB17 = 350 XNC
S RX NCx————{RSVD_1 RSVD_72L == NC
02 17 FDIDATA N<O> Vi FDI_TX 0* 9 PEG RX_15*I5F7 g NC PEG D2R N<15> s NCxAYL7 [rsvD 2 AY13
w8 N — VD_7
v o EOLDATANSL: o Vg Pl T % PEG Rx_o| @2 =PEG DPR P<0> . NGx_B029 |RsvD 3 el e
92 17 FDI_DATA N<2> YT FDI 7TX72* PEG RX_1| K23 @ =PEG DR P<l> . NCx 83 [RsvD_4 RevD 80| BB15 NC
%2 17 OO} Eg 34—‘.—01: $4> " FDI ,TX,3* @ PEG R 2| K21 = =PEG 2R P<2> ame NCx—2E0 IRsvD_5 RSVD 81| AY15 NC
92 17 > FDI_TX 4 PEG RX_3|_F19 * =PEG D2R P<3> am ¢ NC)L‘Q’Z RSVD_6 = ANLA NC
0z 17 FDI_DATA N<5> V@ | FDI _TX_5* o) Al K19 _ A2 RSVD_g2| AWA i~
PEG RX_4 &= =PEG D2R P<4> ame NCx2WM2 |RsvD_7 BDL3
02 37 FDIDATA N<6> V1 FDI_TX_6* ; PEG RX 5| _HL7 o =PEG D?R P<5> am- NCx-BM8 [rsvD 8 RSVD 83X NC
Y * > RX — VD_84
217 qOM}-FDL DATA N<7> g, YSHFDI TX 7 1 PEG RX 6| K15 ; —PEG DR Pets am- BXA2 |rsvD 9 2SSVD7§5—XBE16 %
%} o 7| G4 _ AM6 |
PE 7 =PEG D2R P<7> am % RSVD_10
02 17 FD_DATA P<0> Y6 | FDi_TX 0 % PEgixig J16 f =PEG D2R P<8> : NSOIEET: RSVD_11 RsvD_861 5055 5 N
o 17 FDI_DATA P<i> WO |Fp TX 1 2 R - TN ° NCX—F=e - RsvD_87| BCL4 o\~
C @—2‘-—% > PEG RX_o| K13 @ =PEG 2R P<o> am- NCx-2B25 |RsVD_12 RevD 88| BFL9
02 17 FDI_DATA P<2> FDI_TX 2 < e PEG RX 10| F11 & =PEG D2R P<10> ame NG B34 [rsvD 13 88 g XNC
02 17 FDI_DATA P<3> AALO | FDI_TX_3 = bl BHG5 RsvD_sg| BHI9
Q@A e & PEG RX_11| K11 @ =PEG D2R P<11> ame NCx————{RSVD_14 RsvD_90| BF21
o2 17 (oom)—FDL_DATA P<d> - FDI_TX_4 e PEG RX 12| F9 NC PEG DPR P<12> . NCx-B234 [rRsvD_15 ~ 2 apr XNC
217 qOT}EDL_DATA P<5> g W [FDl_TX 5 a} < PEG RX 13| HO NC_PEG DPR P<13> . NG BF35 |rsvD_16 RS?VDJ’l—xBF23 NC
0z 17 ELL_DALA PeGo VS {FDI_TX 6 w tr , Rx_14| HZ PEG 2R P<14> = BF41 |revD 17 RSVD_92 °-22 5 NC
A6 | FDi TX 7 o w PEG RX_14 ¢ NCx—— Vo RSVD 93| BH23 i~
oz 17 qoom—-FDL_DATA P<7> - T @ E PEG RX_15| GB ¢ \C PEG D2R P<i5> am: NCx2H8 [RsvD 18 RvD o] BF25 X o
= -7 BJ42 |rsvD 1 > I ———x
0 17 FDI__FSYNC<0> ACB | Fpi 0_FSYNC o) - PEG TX_0* |4A22 =PEG R2D C N<O> s NCx—F—= ESSVszg RSVD_95| BH25 o i~
0 17 FDI__FSYNC<1> A2 | Fpi1_FsYNG T a PEG_TX_1*|5B23 _upSPEGRDCNel> e NC>*—— - RsvD_os BI22 5 o
[ e — - - Z 2
9] PEG TX_2* |5C18 =PEG R2D C N<2> . RsVD 97| BER2 .\~
A 5 TX_.
02 17 [IEy——FDL_I NT - D | FDI_I NT d é PEG TX_3* jyD21 . —PEG R2D C N<3> oo © . 5 AVB0 |Rsvp_22
02 17 FDI__LSYNC<0> AB7_| FDI 0_LSYNC 5 " PEG TX_4* |5B19 p— =PEG R2D C N<d> oo ¢ C \ T ) i rer . NCx—E27_|rRsvD_23
oo OrmyFDL_LSYNG<1> g AB3 lepi1 LSYNG z ] PEG TX_5*|yE20 =PEG R2D C N<5> . TS comneY Poh' P21 E 895 Bhport SPhe Shirgy VREF-DRQ generation. NCx-BF83 [RsvD 24
L [LA14 =PEG R2D C N<
E PEG_TX_6 G R2D C N<6> 8 NG5 |rsvD_25
TP_EDP_TX_N<O> - AG2  EDP_TX_0* g PEG_TX_7*|DL7 =PE D C N<7> 8 NOSTUFF A5 IRsvD 26
TP_EDP TX N<1> Pl AFL o EDP_TX_1* & PEG TX_8*|5B15 =PEG R2D C N<B> s o NCX_& RSVD_27
TP_EDP_TX N<2> - AE6 4 EDP_TX_2* E . PEG_TX_9* |5EL6 =PEG R2D C N<9> 8 R10021 NC. -
TP _EDP TX N<3> - AGS | EDP_TX_3* a 1% PEG TX 10* <D13 =PEG R2D C N<10> . 30 26 PPOV75_S3 MEM VREFDQ A 1 2 CPU_MEM VREFDQ A BF3 |RSVD_28 ( DDR_VREFO)
2 o= —TX TR
* AL = M VREFDQ B B&xA
58 ggﬁgzgSZApplvos S0 TP EDP TX P<0> AGH > PEG TX_11 0 PEG R2D C N<11> 8 W N CPU_MEI DQ RSVD_29 ( DDR_VREF1)
S s &= EDP_TX_0 < R1020 BD19
B, o= TR < PEG TX_12* |3BLL NC PEG R2D C N<12> s VE-LF NCx———|RSVD_30
s _TP_EDP_TX P<l1> P AF3 | EDP TX 1 o i ———————— L0 01 402 1K AY45
s ) S o= e TX & PEG TX_13* |59 NC PEG R2D C N<13> s 1% NCx-22 |RSVD_31
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\VCCSA_0 U1000  vco o seL| A8 CPU VCCI O SEL
VOCSA_1 SI\A/ONBI?YLEB-RAE?/GlE veepQ of AV23 PP1V5_S3_CPU VOCDQ
VOCSA 2 BGA veeoa 1| AT23
VOCSA 3 (9 oF 11) vooDQ 2| AP23
VCCSA_4 veoog 3| AL23
\VCCSA_5 om T
VCCSA_6 veePLL_o| AKES PP1V8_S0_CPU VCCPIL _R
\VCCSA_7 vocpugL*
VCCSA_8 veepLL_2| AK61
ngio VCCPQE_0 2¥i PP1V05_S0_CPU VCCPGE
- 1
voosa_11 x£$77 oL
\VCCSA_12 vooPe 3| ALzl
\VCCSA_13 —
\VCCSA_14 Vss_NCTF_o| BJ60
\VCCSA_15 vss_NcTF_1| BJ6
\VCCSA_16 VSS_NCTF_2| BH61
\VCCSA_17 VSS_NCTE_3| BHS
BE64
i DsouT VSS_NCTF_4 BE;
VSS_NCTF_5
V1 DSCLK VSS_NCTF_s| BD6S
VI DALERT* ~ -
Vss_NCTF_7| BDL
\VCCSA_VI D_0 vss_NcTF_s| F65
\VCCSA_ VI D_1 (1P VSS_NCTF_9, Fé
Vss_NCTF_10| E64
[\/( ENSE - -
VggszxE VSS_NCTF_11 521
= VSS_NCTF_12|
VAXG_SENSE VSS_NCTF_13| BS
\VSSAXG_SENSE VSS_NCTF_14| A60
Vol O SENSE VSS_NCTF_15( A0
VSS_SENSE_VCCl O DC_TEST_Ad4| A4 TP DC TEST A4 =
DC_TEST_A62| A62 TP_DC TEST A62
VDDQ_SENSE DC_TEST_A64| A64 DC TEST B63_A64
VSS_SENSE_VDDQ DC_TEST_p3| B3 DC TEST B3 &2 |
\VCCSA_SENSE DC_TEST_B6 523
DC_TEST B65| B85 DC TEST B65 C64
VOC_DI E_SENSE DC:TEST:BF1 BF1 TP _DC TEST BF1
\VCC_VAL_SENSE DC_TEST_BF65| BF65 TP DC TEST BF65
VSS_VAL_SENSE DC_TEST_BG2| B& DC TEST BHL B&
BG64
VAXG VAL_SENSE DC_TEST_BGH4 Bgﬁ DC TEST BG4 BH65S
\VSSAXG VAL_SENSE DC TEST_BHL =
= DC_TEST_BH3, DC TEST BH3 BJ2
DC_TEST_BH63| BH63  DC TEST BJ64 BH63
DC_TEST_BH65| BH6S
DC_TEST_By2| BI2
DC_TEST_BJ4| BJ4 TP _DC TEST BJ4
DC_TEST BJ62| BJ62 TP DC TEST BJ62
DC_TEST_BJ64| BI64
DC_TEST_c2| @
DC_TEST_cs4| G864
DC_TEST D1| DL TP _DC TEST DL s
DC_TEST_Des| 265 TP DC TEST D65
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vee 7
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VCC_9

vee 10

Vo 11

vec 12

\VCC_13

vee 14

\VCC_15

\VCC_16

Vo 17

\VCC_18

\VCC_19

\VCC_20

voe 21

voc 22

\VCC 23

voc 24

\VCC_25

VCC_26

voe 27
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\VCC_29
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vee 31
vee 32

\VCC_33
\VCC_34

VCC_35
\VCC_36

\VCC_37
\VCC_38

\vee 39
\vec_40

voc 41

voc_42

\VCC_43

VCC_44

\VCC_45

\VCC_46

voc 47

\VCC_48

\voc_49

\VCC_50

voc 51

\VCC 52

\VCC 53

H35

uU1000 VCC_54

H31
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MOBI LE- REV1  vec se| H29

H25

BGA VCC_57

vce sg| 44
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P vee_s9| $40

vee 60 38

G4

T VCC_61

vee 62| S32

vee_63| G28

voc_64| G26

vee 65| F45S

vee 66| F43

vee 67| F41

vee 68| F37

vee 69] F35

vee_7of F31

vee 71| F29

vee 72| F25

E44

vee 73

voc_74| E40

E38

vee_75

vee 76| E34

E32

VoG 77

vee 7s| E28

E26

VCC_79

vee_sof P45

D43

vee_81

vce gz| DAl

D37

vee 83

vee_sal B35

D31

VCC_85

vee_ge| D29

44

VCC_87

vee_ss| 40

vee ol 38

vee ool S84

vee 91| 32

vee 92| 28

vee_ o3| €26

vce 94| B4S

vee_os| B43

vee_os| B4l

vee 97| B37

vce og| B35

vee 9ol B31

vee 100| B29

VCC_101| A44

vee_102| A40
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vss_280| J6 AE62
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vss_282| H33 ADES
vss_283| H27 AD63
vss_284| M3 AD61
vss_285| 62 AD58
vss_286| 58 AD56
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vss_288| 30 AB63
vss_ 289 46 AB61
vss_z90| 42 AB58
vss_291| G36 AB56
vss_292| &30 AAB4
vss_293| &4 ANG2
vss_294| G20 AABO
vss_295| GL6 Ys8
vss_296| GL2 Y56
vss_297[ 8 w64
vss_298| F39 V62
vss_299] F33 V60
vss_300| F27 V65
vss_301| E60 V63
vss_302| ES6 ALES
vss_303| E52 V58
vss_zoa| E48 V56
vss_zos| E46 T65
vss_zoe| E42 T63
vss_307| E36 T61
vss_308| E30 158
vss_309| E24 156
vss_310[ E22 R64
vss_311| E18 R62
vss_312| E14 R60
vss_313| E10 RSS
vss_314| E6 R53
vss 315 B4 R48
vss_316| 263 N64
vss_317[ D39 N62
vss_318| D33 NGO
vss_319| D27 N58
vss_320[ 58 N56
vss_321| G54 N52
vss_322| S50 N49
vss_323| #46 MBS
vss_324| S42 MB3
vss_325| 36 M51
vss_326| S0 VB9
vss_327[ 0 MBS
vss_328| CL6 VB3
vss_329] C12 g
vss_330[ B L56
vss_331| B39 152
vss_332| B33 L48
vss_333| B27

Vss_334| AS6

Vss_335[ A52

vss_336| 42

vss_337| A36

vss_338| A30

Vss_339] A24

Vss_340[ A20
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105 69 49 12 7 6 _PPVCORE_S0_ CPU

CPU VCORE DECOUPLI NG

4x 470uF 4nChm 2x 470uF 4ntChm ( NOSTUFF) ,
4x 470uF 4nChm  1x 470uF 4ntChm ( NOSTUFF) ,

recomendat i on:

16x 22uF 0805, 4x 10uF 0603,
16x 22uF 0603, 4x 10uF 0402,

20x 1uF 0402,
20x 1uF 0402,

28x 1uF 0402 ( NOSTUFF)
28x 1uF 0201 ( NOSTUFF),

4x 22uF 0603 ( NOSTUFF)

Pl ace near i nduct ors on bot t om si de

1 C1682 , C1683

330UF- 0. 006 NB30LF 0. 0060HM
%

20°
20
S Ay
. Y sy
M T &L

comendat i on:

1x 10nmChn resistor,

1x 1uF 0402

I ntel
Appl e | npl enent ati on:
PLACEMENT_NOTE ( C1600- C16C7) :
lPI ace on bottom side of UL000 )
JiaFeoo 1 C&F601 1 c&eoz 1C LgF603 1C &':604 1 C&FGOS llc&Feoe 1 C&F607 1 C&FGOS 1 C&FGOQ 1C1610 |1C1611 |1 C1612 [1C1613 [1Cl614 |1 C1615 |t C&Fele 1C1617 |t C&F618 JiC&':Eilg
?igiz T TE OTE OTE OTH TH OTE OTH TH Ti@é‘ Tié‘ T TE T OTE OTH TR OTE O OTh
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
, ' ' ' L
NOSTUFF NOSTUFF NOSTUF| UFF UFF NOSTUFF UFF UFF NOSTUFF NOSTUFF UFF NOSTUFF NOSTUFF UFF UFF UFF
Lcon 1C16A1L |t ClGA2 lClGA3 lClGA4 1CI6A5 |1 CL6A6 |1 CL6A7 |1CL6A8 |1 C16A9 |1 CI16BO |*Cl6B1 | Cl16B2 |*C16B3 |1C16B4 |*C16B5 |*C16B6 |* C16B7 | ClGBS Lcmsg
BT TR TR TR TR TR TR OTE GE OGE O TE TH Y TR TR TR TR Gh TN
The [ [h T T 2fer [Pl PR PR [Pl R PR PR [PRe [Re PR TR [Re [rh T
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF -
1 C&Feco __10&;301_1 Cl6C2 |1 C16C3 [1C16CA |1 CLECS | 1c&ecelc 16C7
5 %."é%/ T %."é%/ T %"é%/ T %"é%/ T %"é%/ T %‘Hﬁl T %"é%/ T %.‘%%/
T 8351 8351 8351 8351 8351 8351 Z Bh 8351
PLACEMENT_NOTE (C1620- C1623): =
Pl ace near U1000 on bottom side
_LClGZO _LC1621_LC1622 J_C1623
CE% 2 éoEéﬂ\r\ﬁx 5R gE% 2 &2 R
0402- 0402 0402- 1
CRI TI CAL
PLACEMENT_NOTE ( C1624- C16D5): ~
PI ace near inductors on bottom side.
CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL TI CAL CR TI CAL NOSTUFF NOSTUFF UF
05&24 __105%&25 |rC1626 __103}637 __1Cg%b;:28 __103}639 _icg'}&so CO%L?F31 _icg%esz |rC1633 __103}6;4 __103}6;5 __1Cg%b;:36 __103}637 01638 05&39 |rC1eD0 __1C16D1 __1Cg%6FD2 1%‘%
T e T oo T fitcena r fitcona : fome T follon - foeeme T e T oo T fitcena r fitcona : fome T follon - foeme T e T e T Bl T ftcena r fficenn : e
PLACEMENT_NOTE ( C1640- C1645) : J__
Pl ace near inductors on botlt om si de.
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
.|*C1640 1C1641 1C1642 1 EPBA3 |*C1644
:—470UF 4MOHM —AZIOZ/PUF- ANOHM = 470UF 4MOHM —AZIOZ/PUF- 4MOHM 421070/9UF- 4MOHM
[ et [ & ﬁ kY o [l &l ? Bl
CPU VCCl O VCCPQ DECOUPLI NG -
Intel recommendation: 2x 330 10x 10uF 0603, 26x 1uF 0402
Appl e | npl ementation: 2x 330uF, 10x 10uF 0603, 26x 1luF 0402
PLACEMENT_NOTE (C1646- C1671):
PP1V0'5 S0 lPI ace on bottom side of UL000 CPU VCCPLL DECQJPLI NG
1C1646 |1C1647 [1C1648 |1Cl649 |1C1650 [1C1651 [1Cl652 |[1C1653 [1Cl654 |1C1655 |[1Cl656 [1C1657 Jicmss 1R1§°2 =S0_CPLL
wOT T T T T T O T T TE T T e e ' o
—F b 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2 5% —F b g L%S%L 01686;%%%&33 —
1 Juv Juv By
= PLACE_NEAREUL000. AKG3: 2. 54 mm NO. v:|_ s T ey /—F D SN 1000, AKGL: 5
1({1}359 :éci:lfeeo ::151/':661::1¥1/F662 ::151/':663 ::151/':664::1¥1/F665 ::151/':666 :;c&fem ::10&/':668::151}:669 :;c&fe?o Jic&fen CPU VOCPLL Low pass. filter
HOTE P W PR W pH E OTH E pE W TE
402 402 402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE (C1672-C1681): J;
Pl ace near U1000 on bottom side
_LC1672 _LC1673_LC1674 1675 [ c1676 [:c1677 11678 [:cl679 [:c1e80 |:cie81
oy ¥ ~ 2% 2% 2% %, 2% %, - 2%,
1 1 1 1 ) CRI TI CAL

SYNC DATE=07/21/ 2010

SYNC MASTER=K91 M.B

CPU DECOUPLI NG |
(5 aepie inc. Im
®

THE_| NEFORMATI ON_CONTAI NED HERELN IS IHE
\PPL| Cg\"IPU'I' I NC.

NOTI CE OF PROPRI ETARY PROPERTY:

Intel re
R1601
0. 010
1 2 = . L 7 10 12
1%
17 4w 1 C1684
0(’%’53 1UF E.
;gv PROPRI ETARY PROPERTY_OF Al
2 xmr THE POSESSOR AGREES TO THE FOLL
402 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 16 OF 132
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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e0 49 13 12 7 _PPVCORE_SO0_AXG

VAXG DECOUPLI NG

Intel reconmendati on:
Appl e | npl enent ati on:

2x 470uF 4nChm 2x 470uF 4nmChm ( NOSTUFF),
2x 470uF 4nChm 1x 470uF 4nGChm ( NOSTUFF),

6x 10uF 0603,

6x 22uF 0805, 2x 22uF 0805 ( NOSTUFF),
6x 10uF 0402,

6x 22uF 0603, 2x 22uF 0603 ( NOSTUFF),

2x 10uF 0603 ( NOSTUFF),
2x 10uF 0402 ( NOSTUFF),

9x 1uF 0402 ( NOSTUFF)

9x 1uF 0402,
9x 1uF 0402 ( NOSTUFF)

9x 1uF 0402,

PLACEMENT_NOTE ( C1700- C1708) :
Pl ace on bottom si de of U1000 ) ) i )

NOSTUEF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
lCl?OO lCl?Ol lCl?OZ 1C&F703JiC1F704 LC&JOS LC&JOG 1C&‘]F707 JiC&F708 1C1F70 l ! 0 lCl?ll 1C&‘]F7 1C&‘]F7 3 1C1F714 1C&‘]F7 5 1C&‘]F7 6 LC&Jl?
Tix Tg* Tg* A Tigi% TH T4 TH T T zigi% Tgﬁ; T OTE T OTE O TE Tigg

402 402 402 402 402 402 402 402 402 2 402 402 402 402 402 402
PLACEMENT_NOTE (C1718- C1723): J J J J J J l
Pl ace cl ose to U1000 on bottom side =
NOSTUFF NOSTUFF
_LC1718 _]_c1719_]_01720 _]_01721 L1722 _]icl:olJFzs L G172 _li?olJFZS
o o s°° ~ 2%, ~ 2%, ~ 2%, ~ 2%,
S%E*%"TE’R Toao%“ Toao%“ ? ghepeR Gao3 1°R TS%E*E’EF’R TS%E*E"F’R TS%E*E’EF’R
PLACEMENT_NOTE (C1726-C1731): I I J:‘
Pl ace near inductors on bottom side.
l ‘%726 lC1727 lC172 1C‘?‘lb_729 lC1730 lC‘?‘lb_73l lC1732 lC1733
—F xg " 2 xg CERML 2 égéd 2 g(goZCERMl 2 égé%lCERMl 2 gg Q’CERML 2 Xgé”CERMl 2 xg Q’CERML
PLACEMENT_NOTE ( C1734- C1735): J
Pl ace near ilnduct ors on bottom side. =
NOSTUFF
.|t C1734 1C1735 1C1737
L Z70UF- 4MOHM = 470UF- 4MOHM 470UF 4MOHM
ﬂ‘;ﬂf T 2 6 o 2 6 o
D2T- SM D2T- SM D2T- SM

CPU VDDQ VCCDQ DECOUPLI

NG

10x 1uF 0402

CPU VCCSA DECOUPLI NG

Intel reconmendation: 1x 330uF, 5x 10uF 0603, 5x 1luF 0402
Appl e I nplenmentation: 1x 330uF, 5x 10uF 0603, 5x 1luF 0402

Intel reconmendation: 1x 330uF, 8x 10uF 0603,
Appl e I npl ementation: 1x 330uF, 8x 10uF 0603, 10x 1luF 0402
PLACEMENT _NOTE ( C1738- CL747) : PLACEMENT_NOTE (C1758-C1762):
100 79 20 13 20 7 PPAVS SIRS0 CPUDDR Pl ace on bottom side of UL000 . . o 12 7 _PPVCCSA_S0_CPU Pl ace on bottom side of UL000
l 1738 lCL]g_739 lC1740 lCl74llCl742 lC1F743 1C F744 JiC&g45JiC1'z46JiC1'Z47 Jic 1758 1C175 1C1760 1C1l761 |1 C1762
B TE OTE TR OTE ¥ TE TR T Tl TE TE Th
T T OTHOTH T OTH OTH OTH OFE T TOFE TR W U
Pl ace cl ose to U1000 on bottom side J J J _l_ 1
_LC1748 _[_01749_]_01750 _]_01751 Jrcigs2 [icizss Jicizsa |ici7ss
B B T e S B 2 2 o A el ¢ v - B 1C1763 |1 C1764 |:C1765 |:Cl766 |: C1767
85 85 85 85 55 55 55 85 20% —— 0% —— 0% — 20% 2004
Pl ace near inductors on bottom side l 603 603 603 603 603
CRI Tl CAL = J_
1 C1756 L
330UF- 0. 006CHM =
2 Py L|*C1768
CASE- D2- SM 270UF
S8
= 8L B4-sm
Intel recommendation: 1x 10nmGhn resistor, 1x 1uF 0402 =
R1700
10‘ 0102 PP1V5_S3_CPU VOCDQ 7 12 _—
1/1:{0W
ok 1 (1:315757
A SYNC MASTER=K91 M.B SYNC DATE=07/21/ 2010 A
CPU DECOUPLI NG- I |
BTG NOVEET ypaz |
C} Appl e Inc. ,m.,,,_lﬂ
<]
NOTI CE OF PROPRI ETARY PROPERTY:
HERERET LR UER LS IE | o
e POSLSSOR, AGREES TO THE FOLLOW K& .
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 17 OF 132
Il NOT TO REPRODUCE OR COPY I T
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6

25 20 17 7

104 102 22 20 17 16

PPVCCI O SO PCH

102 22 20 19 18 17 16 _PP3V3 SO PCH 104 102 22 20 17 16 _PPVCCI O SO PCH
LPC R AD<0> N 2 33 LPC AD<O> o 45 47 88 05 PLACE_NEAR=U1800. Y11: 2. 54nm PLACE_NEAR=ULB00. Y47: 2. 54mm R1890"
r—‘—mm—ws%mo A .0 ] 1
R1830
2 SYSCLK_CLK32K RTC A20 | grext U1800 FWHO/ LADO| 38 LPC R AD<1> . » 33 LPC AD<1> o a5 a7 58 08 37.4 9.9
Ncczo RTCX2 - PO FWHL/ LADL| A38 5517 20 W 201 'R1820 o 1/ 20W
x MOBI LE A AD2| B37 LPC R AD<2> . > 33 LPC AD<2> o 45 47 88 o5 W BG34 E12 201
FCBGA WH2/ L = 86247 = L 10K 201, 55 56 (rmy—PCLE_ENET_D2R N - PERNL U18(|33(()] SMVBALERT*/ GPI 011 PCH GPIO11 16 2
(1 0) FWH3/ LAD3 LPC R AD<3> 1 > LPC AD<3> 1720w o5 36 PCI E ENET D2R P - 2234 | PERPL -
16 _RTC RESET L & 220 RTCRST* Gt ?L“—m%/\/\’%m—ms o ree e Mor 0 36 PCIE_ENET R2D C N o AV32 | perng MoBI LE swecLi A MBUS POH QLK 00D §,73678,%80 %92
- FWH4/ LFRAVE® LPC FRAME R L ) > LPC FRAME L o 45 47 88 o5 2 el VA FCBGA SvBDATAL D ga  SMBUS PCH DATA D 5,5,7,78, 9,52
16 _PCH SRTCRST L - 22 SRTCRST* €36 g Lo ERAME R LRIAGA SN A Ve - oD s a0 qOm—PAIEENET RRD C P~~~ g 72 IPETPL (2 oF 10) s d 51°%0%82%80 %85
- 0lo LDRQO* TP _LPC DREQD L o
BE34 * Al2
1 PCHINTRUER L g K224 NTRUDER: 2 O iorar/cPicea[ K38 o Too PWREN s(1PY e DO EAE RS - PERN SMLOALERT*/ GPI 060 SM._PCH 0 ALERT L 1
- 95 31 6 [T - PERP2 c8
1o _PCH | NTVRVEN L - G| I NTVRVEN SERI RY Y5 gy LPC SERIRO @D o POE AP RED C N 532 | e SMOCLIG = g SWL P10 QLK o -
95 31 PCIE AP RRD C P _ AY32 | perpo SMLODATA| ©@= SV _PCH 0 DATA 48 05
- hilhg <<
os 16 _HDA BIT CLK R o—"54 | HoA_BOLK SATAORXN_AMB SATA HDD D2R N 64104 o % my—POLE FWDPR N 536 | pERNG SML1ALERT*/ PCHHOT* / GPI o74 €13 SM._PCH 1 ALERT L o
SATAORXP| AML___ o SATA HDD D2R P am e o 95 3 y—PCLE_FW D2R P 336 | pERP3 E14 M. PO
s HDASNCR o L34 |ipasvne SATAOTXN_AP? TA HDD R2D C N o a1 00 o5 3 PCE_FWRZD C N 3| PETNG % SMLICLK/ GPI CB8| =y Lok oo <0 o5
110 SATAOTXPLAPS g  SATAHDDRIDCP roomyea o o5 30 PCIE FWR2D C P "B | pETRa g SML1DATA/ GPI 075 @=g—SM_PCH 1 DATA B o5
PCH_SPKR
1 - SPKR SATALRN AMLO o TP SATA B D2RN 100 52 6 PCI E_EXCARD D2R N BF36 | pern4 )
AVB TP_SATA B D2RP PCl E_EX( D2 BE36
HDA RST R L K34 | oA ReT+ SATALRXP| - 100 32 & [T CARD D2R P - PERP4
o 10 - . saAL 0 AP1L o TP SATA B RPD ON 100 22 PG E EXCARD R2D C N -3 | pET
sopHASIN 0000 g E3lipaspino I SATALTXPLZZ2" g TP SATABRDCP 100 32 PCI E_EXCARD R2D C P -4 | PETPS
o [NC HDA SDINI G34 | HpA_SDI NL SATA2RXN_AD? SATA ODD D2R N a0 NC PCl E_5_D2RN BG37 | perns
+ _NC HDA SDI N2 - C4 | oa spine SATA2RXP| ADE SATA CDD D2R P it s NC PCIE 5 D2RP BHS7 | pERPS 0) AB37 PEG CLK100M N
o NCHDASDING g A34 |ypA sDing SATA2TXN_ AT SATA ODD R2D C N it s NC PCIE 5 R2D CN  AY36 | perns i CLKOUT_PEG AN e cLKio0 fooD 74 o
36 saTA2TXP A SATA ODD R2D C P P NC PCI E 5_R2D_CP BB36 | perps o CLKQUT_PEG_A_P) - MP oD 74 o5
HDA R
o516 HDASDOUT R g A9 [HDA SDO SATA3RXN_AB8 NC SATA D D2RN . NC PCIE_6_D2RN BI38 | pernG AV22 DM _CLK100M CP
SATA3RXP|_ABLO TA D D2RP 6 NC PCIE 6 D2RP BG38 CLKOUT_DM _N K100M CPU N 10 62
w10 (o JTAG T20 TMVS 36 | HDA_DOCK_EN*/ GPI 033 PERP6 AU22
2 ENET_MEDI A_SENSE_RDI V. - 82 | HDA_DOCK_RST*/ aPi 13 | <C SATAITXN AFS NC SATA D R2D N . NC PCIE 6 R2D CN __ AU36 | perpg CLKOUT_ DM _P| 222 g DM CLKIOOMCPUP royy oo
it = SATASTXP[ APl g NCSATADRIDCP & NC PCIE 6_R2D CP _ AV36 | perpg
AML2 TP_PCH CLKOJT DPN
- XOP POH TOK 33 | 351G Tk % SATA4RXNLY” - TP _SATA E D2RN NC PCI E 7 D2RN BAA0 | peray7 CLKOUT_DP_N VL3 - o =
m - | - SATA4RXP| YD - TP _SATA E D2RP NC PCIE 7 D2RP BJ40 | perp7 . CLKOUT_DP_P| - PCH _CLKOUT o
s XPPCHTIVMG g M IjTAG TV 0) SATA4TXN_AD3 TP_SATA E RPD ON NC PCIE 7 R2D CN  AY40 | pepyy w
2 [my-—XDP_PCH TD! e "C|3TAG TO |<£ SATMTXPLADL g TP SATA E ROD CP NC PCIE 7 R2D CP _ BB40 | perpy | % CLKIN DM _N|_BF18 PCI E_CLK100M PCH N 16 05
- — BE18
2 XDP PCH TDO HL | y1AG TDO - SATASRXNL_Y3 - TP_SATA F D2RN NC PCIE 8 D2RN BE38 | perns O L CLKI N_DM _P| - PCl E_CLK100M PCH P T ¢ o
QX PH IO e . SATASRXP| YL - TP_SATA F_D2RP NC PCl E_8_D2RP BC38 | perps o | WL
SATASTXN 2:? TP _SATA F R2D CN NC PCIE 8 _R2D CN _ AV88 | pprpg 8 cLKI N_DoT_g6N_4 PCH_CLK96M DOT_N 1o 08
SATASTXP) - TP_SATA E_R2D CP. NC PCIE 8 RD CP _ AY38 | perpg CLKI N_DoT_96P| E24 - PCH CLK96M DOT_P am e o
95 47 @M SPI _CLK Y11 91 PCH SATAI COVP Y40 X
- cso i SATAI COVPQ 5 PCI E_CLK100M ENET_N - CLKOUT_PCl EON LK N saTA NLAKT PCH CLK100M SATA N
os 47 (oOmp—SEL RL &= SPI _CSo* SATAI COVPI PCl E_CLK100M ENET P Y39 | cLKOUT PCl EOP d - N 16 o5
M T - - CLKIN_SATA PLAS o PCH_CLK100M SATA P ) s
TP SPI_CS1 L - SPI_CS1* % SATALED P2 SATALED L . PPVCCI O SO PCH 16 17 20 22 102 104 PCI E CLKI100M AP N 249 | aLkaut_Pai EIN
" PCH PCI E_CLK100M AP P &2 | akour_pal E1P
o o SR MEI R - SP1_MoS SATAOGP! GPI cp1| V14 DP_AUXCH IS o RIB31! i - REFOLKLAI N2 g PCH CLILAPIM REFQLIC e
0 47 [p—SPL_M SO - B |sp_mso SATALGP/ GPI O19| PL SATARDRVR_EN w192 PCI E CLK1OOM EWN - CLKOUT_PCI E2N o
g - —"—(W@ 1/ 20w PCl E_CLK100M FW P - "7 | cLkouT Pal E2P 45
ABL3 201 - - CLKI N_PCI LOOPBACK] - PCH CLK33M PC LN e o
SATA3COVPI ez ] PLACE_NEAR=U1800. AB12: 2. 54nm " 2 59 23 16 TEy—EW CLKREQ L - V10 | poj ECLKRQR* / GPI R0 DCES TH'S NEED LENGTH TGP
SATA3RCOVPO s PCH_SATA3COVP
SATA3RBI As| AL PCH SATA3RBI AS % 32 E_CLK100M EXCARD N 2; CLKOUT_PCI E3N XTAL25_| N_V47 YSCLK_CLK25M SB_R "
s 22 (oo—PCLE CLK100M EXCARD P - CLKOUT_PCI E3P xTAL25_outl YA N
PCl E CLK100M T29 N - Y43 | cLkouT_PCI E4N
o8 35 a1 53 25 10 7 PP3V3_T20 POE QLKIOOM T29 P &% | cLkour_pai E4P xaLk_Roavel 47T g CH XCLK_ROOVP
102 22 20 19 18 17 16 PP3V3 SO PCH s _NC PCIE CLKI100M PESN V45 | cLkoUT_PCl ESN
72 71 45 22 20 19 18 17 16 7 PP3V3 SUS s _NC PCI E CLKI10OM PESP e— /4% | aLkaut_Pai E5P CLKOUTFLEX0/ GPI opa| K43 > TP_PCH GPl 064 CLKOUTFLEXOQ
PCl ECLKI L GPlosa L14 E * Eﬁ
102 22 20 10 10 17 16 _PP3V3 SO PCH 1 POEQKRE L GPIOI g | PO ECLKRGE*/ GPI O44 L ckaurrear et oss| P47 TP PCH GPL 085 CLKOUTELEXL
TP _PCI E CLK100M PEBN AB42 | o KOUT PEG B N
_PEG B_ (.
R1878'| R1842'| R1869'| R1877'| R1876" TP PCIE CLKIOOMPEBP o, AB40 | g koUT_PEG B P CLKOUTFLEX2/ GPI 06| ™7 g TP PCH GPI 066 CLKOUTFLEX2
R1848!| R1846'| R1845!| R18441| 7K§ W% e > 1o ENET CLKREQ L J2
5% 5% 5% 5% 5% ECLKI * |
riga3t| K848 46 45 o8 IRIE we w2 v S Lo EE T P e o ot CLKOUTFLEX3/ GPI 067 K49 g, TP PCH GPIGB7 QLKQUTELEX3
10K 5%% 5% 5%2 5 201, 201, 201, 201, 2015 -
s 120w 120w 120w 120w 52 16 EXCARD CLKREQ L A8 | POl ECLKRQB*/ GPI (25
PPVRTC G3H 1120w a5 a5 a5 a5 JTAG T29 TNS 16 33 e T29 CLKREO L S 17| pQ EcL kRO GPI 26 CLKOUT_| TPXDP_N| AK1A | TPXDP_CLK100M N 16 23 92
201, PCH_SPKR 16 m - cLKoUT_I TPxoP_P| AKI3 g | TPXDP_CLK100M P 16 25 92
FW CLKREQ L 16233 o s [y PEG CLKREQ L "0 | PEG A CLKRQ'/ GPI O47
R1802* 'R1803 AP CLKREQ L 16 23 31 1o _PEG B OLKRQ L GPI 56 O | PEG B CLKRQ'/ GPI 066
PCH SATALED L 16
R1800* ‘R1801 20K 20K
330K ™ s % w EXCARD CLKREQ L 16 32 CLKI N_GnD1_N_BI30 PCH CLKI N_GNDNL
VS T i T20 GLKEEQ L 108 CLki N_Gron_p| BG0 PCH CLKI N GNDPL
s i, ’ ’ PEG CLKREQ L o 10 00 o
ol |2 TG RESET L . PEG B_CLKRO L_GPI G56 16 cL_cK A CLLNG S
PCH SRTCRST L 16 ENET CLKREQ L 16 36 7157 a1 32 25 22 20 7 PP1V5 SO . cL_patar| T11 TP _CLI NK DATA
PCH INTRUDER L 4 CL_RST1* (yP10 TP _CLINK RESET L
PCH | NTVRVEN L 16 0222 20 10 10 17 16 _PP3V3 SO PCH NGST] RiBe6r
R1840
C1802 * 1 C1803 NOSTUFF 92 23 16 | TPXDP_CLK100M N 2 1 sw /20w w | TPCPU CLK100M N 14 o2 10K
FYV=J B pyy R1833!| R1834 wzdw R1870'| |'R1871
1% 1% 10K 10K R1841 NS e R1849 cannot be used w VCCSUSHDA on SO 10K 10K
| TPXDP_CLK100M P 2 1 | TP K1 2
I I 72 0 2 20 10 18 17 20 7, PPAVE SUS g% wadw e Vo e L TBGRU CLILOOM B 20 = 0 05 vt S 3 Yeow
201, 201, HDA SDOUT R 6 o5 P B P Y
DP_AUXCH_| 16 23 85
— SATARDRVR _EN 36 25 a1 PLACE_NEAR=U1800. N34: 1. 27nm

SM._PCH 1 ALERT L

'R1854 |'R1855 |'R1853
10K 10K 10K
o s %
Toow Toow Toow

5201 5201 5201

16 PCH GPI O11

R1810
05 16 _HDA BIT CLK R 1n 33, HDA BIT CLK oo 57 5
%
1/53‘/‘/ PLACE NEAR=U1800. L34: 1. 27mm
o5 1 PCH CLK14P3M REFCLK 20 Ri811 72 71 46 22 20 10 18 17 16 7 PP3V3 SUS
os 16 POLE_CLK100M PCH N o 16 _HDA SYNC R LARA 2 DA sYNC oo =7 o ”
o5 16 PCIE_CLK100M PCH P 5%
o0 10 PCH CLK1OOM SATA N PLACE_NEAR=UL800. K34c 127 y 20w
o5 16 PCH CLK100M SATA P 33 20t
o5 16 95 16 _HDA RST R L IAAAZ HDA RST L oo =7 5
1 5%
95 16 I]_?(;‘K897 1/§F0W F’Isf(s:li_:gNEAR:UISOO. A36: 1. 27nmm
'R1891 |'R1892 |'R1893 |'R1894 ['R1895 ['R18963 i/2ow 33
Q1850 376S0859 K 10K 10K 10K 10K 10K 3/10:1 95 16 _HDA _SDOUT_R 1/\/\/\/2 HDA_SDOUT QoD 57 5 16 _SM._PCH O ALERT L|
37650859 VGS 0.35~1V 5% 5% 5% 5% 5% 5% 2 59 16
’%/{:QUW 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20W UEF
21
2 01 2201 2201 2201 2201 2201 201 s 10 m Sve sal L R1888 2 1 5% 1200 AE
201
UNUSED cl ock terninations for FCI M MODE =

SYNC MASTER=K91 M.B

SYNC DATE=10/19/ 2010
—

PCH SATA/ PCl E/ CLK/ LPC/ SPI

C} Appl e I nc.
®

D

RI ETARY Pl

NG
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THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
Pl ERTY_OF APPLE COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW

I NC.

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR

IV ALL RI GHTS RESERVED

coPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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PP3V3 SUS

7 16 17 18 19 20 22 46 71 72 73

71 4

83 73

a6 22

A

RSVD U18(|33(()]
RSVD -
MOBI LE
RSVD FCBGA
RSVD (4 CF 10)
RSVD am T

| NTERFACE

DI d TAL DI SPLAY

CRT_BLUE
CRT_GREEN
CRT_RED

CRT_DDC_CLK
CRT_DDC_DATA
CRT_HSYNC
CRT_VSYNC

DAC_| REF

CRT_I RTN

PPVCCl O SO_PCH 16 20 22 102 104
1
R1
R1905 1900
5% 49.9
20w 1 PLACE_NEAR=UL800. BJ24: 12. 7nm
2201 2 201
BC24 U800 BJ14 AT1
92 9 DM __N2S N<O> 5530 DM ORXN COUGAR. POl NT FDI _RXNO! T - FDI__DATA N<O> 9 92 '\K:m
9296 DM _N2S N<i1> DM 1RXN NOBI LE FDI _RXN1 @Dl _DATA Nel> 9 02 NCx
020 DM _N2S N<2> BGLS | pm 2rRXN FCBGA FOI_Rxng| BEL4 o  FDI DATA N<2> o0 ch\é
096 DM _N2S N<3> B&20 | pm 3RXN (3 OF 10) FDI_Rxna| BHIS o  FDI DATA Ne3> 002 NCZ\;
BC12 8
o2 0 rEy—DOM_N2S P<0> - 2524 | DM ORXP T Eg ’xm iz " Eg ﬁ: tg: e 0
BC20 _ - ™
9296 (TN)—DM_N2S P<1> -> DM 1RXP FDI RXN6LBGLO0 o FDI DATA N<6> . Q2 |
o o [IEy—DOM_N2S P<2> 2018 | DM 2RXP N B® L FD DATA N<7> gz
w2os DM _N2S P<3> BI20 | v 3RxP FDI _RXN7 - o0 W
FOI_Rxpo| BCL4 o  FDI DATA P<0> 50 s
9296 DM _S2N N<O> AVR4 | by 0TXN FDI _Rxp1| BB14 - FDI_DATA P<1> 9 02 NCX
w2os DM _S2N N<1> AVBO | v 1TXN FOI_Rxp2| BF14 o  FDI DATA P<2> ™ NCXET
o2 2N N<2> BB18 | pm 27X FOI_Rxpa BGI3 o DI DATA P<3> - NCX71
. DM _S2N N<3> AV18 | pvi 3TXN FDI_Rxp4| BE12 - FDI_DATA P<4> o 02 QE\;T)
BGL2 R
929 6 DM __S2N P<0> AY24 DM OTXP 5 FDI _RXP5 - FDI_DATA P<5> 9 02 5
DM_S2N P<i> AY20 | o 17xP T FDI_Rxpe| BI10 o,  FDI DATA P<6> o0 NCX% |
w29 BHO NCX=
929 DM _S2N P<2> AY18 | oy 2TxP FDI _RXP7 @—FDL DATA P<7> 902 W?
AUL8
oM SINP<S> g T | DMSTXP FDI_INTL.AWE 0  FDI INT 902 NC&
> o NCE
PCH DM 2RBI AS BH21 | oM 2RBI AS FDI_FsSynco| AV12 FDI_FSYNC<0> 002 NCg%
PLACE_NEAR=UL800. BH21: 2. 54mm FOI_Fsynci| BCLO g FDI FSYNG<1> e NCgé
1 5
5510920 PCH DM_cow BI24 | ov zcow FOI_Lsvnoo| VA4 EDi Lsyno<o» o - NC
o B&5 | pm _| RooWP FOI_Lsvnct| BB10 g POl LSvNo<l> epnoe NCa—5
1/ 20w '\K:
s & |
- o N
oo T PMSYSRST L g  Kdsys peser [ WAKE @ POLE WAKE L o 17 25 91 92 65 NCSEH
3
oz PM PCH_SYS PVROK P12 | svs_PuRoK %E CLKRUN/GPI 82| B gy PMCOKRINL ey carasar NCEE=
= NC
v M PMPCHPVRK g 122 | pyro re N
020 GO PMMEMPVRED o B13 | prRAVPVUROK 28 SUS STAT/GPI 061 B g IPCPWRDML myes«
45 [Ty PM DSW PVRGD > 22| DPURK E% SusCLK/ GPI os2| N14 wp PM CLK32K SUSCLK R oo
o1 17 [TRy—PM PCH PVROK - L10 | apvRoK (f)g SLP_S5*/ GPI %3&‘%@ 17 45 73
SOD_PMRSVBST L | g Ly RsWRST ﬁ StPsarif¥ g PMSIP AL D +7 29 42 45 06 73 25 20 10 7 _PPVRIC G3H
17 (oo SUSVARN L @15 | SUSWARNF/ SUSPVURDNACK/ GPI GBO  SLP_S3* |74 - PMSLP S3 L OO o 17 20 45 75
—PM PYRBTN L > EZOC PURS * |, GLO TP PM SLP A L
PD on SMC ;;292; i s SLPATD - [PPMSPAL PP1V8 SO PCH 20 22 |102
7326 45 [TN)—SMC ADAPTER EN - H20 |ACPRESENT/ GPI 081 TP23| AY16 L TP PCH TP23 ngszjkl R191%
46 [Ty—PM BATLOW L - 10 | BATLOW/ GPI O72 PVBYI APL4 o PM SYNC oo 10 52 ow 390K s NC CRT |G BLUE - N8
- - 1/ 20w 5% bal P49
PCH R _L ALO | Ry * SLP LAN/ GPI opo| K14 | LP LAN L 1/ 20w ¢ NC CRT |G GREEN -
- > | - CPI RO S 17 201, 5, + _NC_ORT |G RED - T49
AY1
R1900* DF_TV: pcH DF Tvs R1980 » 1 5% 120w w CPU PROC SEL L 104, . NC_CRT 1 G DOC OLK T39
100K o o _NC CRT I G DDC DATA M0
11200 als
M PCH VIWRIVEN
201, DSW/RVEN pop DSVW/RIVE] o _NC CRT I G HSYNC -
SLP_SUS* PM SLP_SUS L o v « NC CRT |G VSYNC Pl w9
> =
= «|.Cl2
SUSACK PCH_SUSACK L am - PCH DAC | REF -2
ha T42
DF_TVS:DM & FDI Term Vol t age 'R1951
Vi 1K =
§8{ { 8 V&g Wﬂgﬂ |=I06’h PLACE_NEAR=U1800. T43: 2. 54nm 5w -
M
%01
0 -
17 __SUSWARN L R1986 » 1 swizow m  PCH SUSACK L It
T29 WAKE 102 22 20 19 15 16 PP3V3_SO_PCH
1
0 52 01 17 0 I PCl E WAKE_L — POE WAKE L e Rl?gzik
MAKE_BASE=TRUE 5o
11200
M
201,
PM CLKRUN L
22 20 10 10 17 36 7 PP3V3 SUS 617 as a7
2473398 25 98 7 ¢ PP3V3_S5
EREAE Z IS
bo 10 16 17 16 7 PP3V3_SUS
BB
1 1 1 1 7345 20176 _PM SLP S3 L
R1925 R1985 | R1982°| R1983 1317 _PMSLP SUS L
1K 1K 10K 10K
v 2333% 11200 120w 120w 7345 17 PMSLP S5 L
201, 201, 201, 201, 75 66 45 42 20 17 PM SLP S4 L
SUSWARN L 17 R1921" R1923"| R1924"
100K 100K 100K
GPI 29 SLP LAN L K K K
PM PYWRBTN L 17 25 as v wad wad
200 201, 201,
PCl E WAKE L 6 17 25 31 32 85

SDVO_TVCLKI NN AP4S o NC SDVO TVCLKINN .
SDVO_TVCLKI NPLAPAS o  NC SDVO TVOLKI NP .
SDVO_STALLNL AM12 o  NC SDVO STALLN .
SDVO_STALLP| AMH0 o  NC SDVO STALLP .
SDVO_INTNLAPSS of  NC SDVO INTN .
SDVO_INTPL AP0 o  NC SDVO INTP .
SDVO_CTRLCLK| P38 - DP G DDC OK .
SDVO_CTRLDATA| M9 qg, DP |G DDC DATA o 80 54
DOPB_AUXNLATAY oy DP 1G AUX CH N o 64 90
DOPB_AUXPL ATA7 gy DP 1G AUX CH P 5 00 0
DoPB_HPDLAT40 @  DP 1G HPD o s
Dops ON[AVA2 o TP DP 1G B MN<O>
ooPB 0P| AVA0 g TP DP IG B MP<0>
DDPB_1N| AV45 - P DPIGB MN>
poPB_1pP| AV46 TP DPIGB MP<l>
DDPB_2N| AU48 . TP DP 1G B M.N<2>
DDPB_2P - TP DP 1G B M.P<2>
DoPB_3N| AVA7 g TP DP 1G B MN<3>
DoPB_ 3P| AVA9 g TP DP IGB MP<3>
DDPC_CTRLCLK| P46 NC DP 1G C CTRL CLK s
DDPC_CTRLDATA| P42 g NC DP IG C CTRL DATA .
DDPC_AUXNLAPAT oy NC DP 1G C AUXN .
DDPC_AUXPL AP49 g NC DP IG C AUXP .
DoPC_HPDL AT38 @ NC DP IG C HPD .
DOPC ONLAYA7 o  NC DP 1G C MN<O> s
DDPC_OP| AYA9 g NCDP 1G C MP<O> .
DoPC_IN[AYAS o  NC DP 1G C MNkl> .
DoPC_1P[ AYAS g NCDP 1GC MP<l> .
DOPC_2N| BAT g  NC DP 1G C MN2> .
DoPc 2P| BA8 g  NC DP 1G C MP<2> .
Dopc 3N BB47 gy NCDP IG C MN<3> s
popc 3P| BBAO o NCDPIGC MP<3> .
DDPD_CTRLCLK| M43 NC DP |G D CTRL OLK .
DDPD_CTRLDATA| MB6 @=gNC DP 1G D CTRL DATA .
DDPD_AUXNLATAS gy NC DP 1G D AUXN .
DDPD_AUXP| AT43 e NC DP |G D AUXP 6
DoPD_HPD| BH¥L o  NC DP IG D HPD .
- o=
DoPD ON[ BB4S o NC DP 1G D MN<0> .
poPD 0P BB4S L  NC DP IG D MP<0> .
popD_IN BF44 o NCDP IG D MiN<1> .
oopp_1pP| BE44 g  NC DP 1G D MP<i> .
poPD 2N BF42 g  NC DP 1G D MIN2> .
poPD_2p| BE42 - NCDPIGD MP<2> .
DoPD 3N BI42 o  NC DP 1G D MN3> .
DoPD_ 3P| B2 g  NCDP 1GD MP<3> .
s
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83 18 8

PP3V3 SO PCH

102 22 20 19 17 16

R2010 10K 2 PCI I NTA L - K40 | pi roa* U800 usBPON_ 24 oo USB HUBL UP N
5 Q 3 LB 24 %4
RPOTL 10K N2 0 W W g g | - 38 Pl RCE" [ PONT  sero 2% g9 UsB HBI P P 24 04 USB HUB 1
NN —s—sow——F %ot -0 MOB| -— D
R2012 10K 3 ANz PCI_INTC L - g PI R FoBGA ussP1N_25 B 1N
R2013 10K LAAAL 5% 1/ 20W VF 201 PpCl INTD L e G38O Pl RQD* (5 OF 10) 525 Unused
5%  1720W W 201 - MT USBPLPL 22" gy NC USB 1P
c26
R2016 10K 1 pA 2 s JTAG GMUX_TNS -6 | REQU*/ epi 050 usBR2N = $ £2 is Unused
R2017 10K LAANL 5% 1/ 20W F 201 PCH GPl C62 pdl 44 REQR*/ GPI 062 USBP2P| S
o -
R2018 10K 1 an/z o0 V2% W 2% pg REgs L - 0 | REGE*/ GPI B4 usBP3N K28 o g NCUSBIN Unused
5% 1/ 20W G 201 usepap_H28 NC USB 3P
19 PCH PCI_GNT1 L - D47 | aNTir/ GPl 0Bl UsBPAN E28 g NC USB 4N Unused
15 _PCH PO_GNT2 L &2 | aNT2r/ aPl 53 usepap| D28 NC USB 4P
PCH PCI_GNT3 L F46 . o e ——
1 - GNT3*/ GPI CB5 ussPsn_ 28 NC USB 5N Uhused
R2030 10K LAAAZ PCl_INTE_L - 2 | PIRE/ PR USBPSPL A28 g NCUSBSP
R2014 10K LAANZ S% 12w M 201, AUD I P PERI PHERAL DET - 40 | p| rgF*/ GPI B @9
R2031 10K 1 S% 20w w201 ML e CA2 USBP6 B 6N Unused
NN A LT_L - PIRQGH/ GPI Ot usepsP|_B29 NC USB 6P
o 62 _AUD 12C INT_L - D44 | p R /cPIs (O  —————————————
N8 NC USB 7N d
Pl PME L K10 " [a USBP7 Unuses
s _NC POl _PME - PMVE USBP7PL VP8 gy INC USB 7P
PLT RESET L 6 *
20 29 25 (T} - g PLTRST’ UsePeN_L30 g g USB HUB2 LP N D USB HUB 2
o 25 LPC CLK33M SMC R - 9 | o kout_Pai 0 usePeP K30 o o USB HUB2 UP P D = o U
@ LPC CLK33M LPCPLUS R * H43
” 35| kT Pat usePoN_G30 USB_CAMERA N .
7 _LPC CLK33M GVUX R - CLKOUT_PCI 2 Usepop_E30 USB_CAMERA P Canera
s _NC POl _CLK33M OUT3 K42 | o kout_Pai 3 —— e ——————————— PP3V3_ S3 847187 25 29 30 31 32 40 49 50 54 55 73
25 (aom}—PCH CLK33M PCl QUT - H40 | cLkouT Pai 4 USBP10 2332 @=9\C USB 10N PP3V3 SUS 716 17 1920 22 46 71 72 73
USBPLOPLZ°"  qpuugpNC USB 10P
DS AN48 . Unused
v tvns :g: 312 ti: 7 t 7&1210* usepP11N_L32 B_11N
o o -7 VDA m useP11P K32 @ g NousBLIP R2065*
o4 83 (OOT}—LVDS |G A DATA N<2> - O LVDSA_DATA2* Unused 1OR R2061 rR2068
. NC LVDS 1 G A DATANS3> AI48 ] | vDSA_DATA3* % userioN $2 o g NCUSBIN S oK 'R2067 E
A= e @——Q =7 NG USE 12P 11200 5% 5%
o4 55 (oOT}—LVDS 1 G A DATA P<0> o7 [ LvDsA_DATAO USBPI2F —— gD S8 A2 Unused 2015 W 10K W
Yot o Y01
o4 55 (CgT}LVDS 1G A DATA P<1> -9 | Lvosa paTal useP1aN 2o g NC USB 13N ) 2%0 . 20w 2%
% s (QOT}—LVDS | G A DATA P<2> & 49 | LVDsA DATAZ USBPL3P A32 o g  NC USB 13P R2060 R2062" R2064 220
o s NC LVDS |G A DATAP<3> o227 | LvDsa DaTA3 Unused 10K 1ok 10K X
- =3 1200 5% 11200 R2069
USBRBI AS* PCH USB_RBI AS
% s (QOT}LVDS 1G A CLK N o— 3% Lvpsa_cLk= i ASCB33 ¢ i 11200 L 10K
o 85 LVDS | K_P AK407] | vDsa_aLk 8 212 11200
L B_DATA Nk AHA5 | | vpsi * 2012
o LVDS 1 G B DATA N<1: AHAT twos27$1210* 3 aco+/ aPl el Ald g 531 AP PVR EN
ot o0 T} ST - oc1+/ aPl oso] K20 USB HUB SOFT RESET L 23 2
04 55 (OO} —LVDS |G B DATA N<2> P LVDSB_DATA2* BL7
s NC_LVDS | G B_DATAN<3> _ AF457 | DS DATA3* OC2*/ GPl 041 - SDCONN_STATE RST L 5
Qg @——Q - ocsr/arloi2l GO g ENET_PWR_EN 2
o4 o0 (OT}—LVDS |G B DATA P<0> o— 3 | Lvpss_DATAO ccar/cPlosa L6 o PCH GPIOI3 OCA L o5
os 00 (OOT}—LVDS 1 G B DATA P<1> o— 9 | Lvpss DATAL ocs*/ Pl o A6 o SDCONN_STATE CHANGE 55
o4 o0 (OOT}—LVDS | G B DATA P<2> &—F47 | Lvpss_DATA2 acs*/ aPl oo D4 o PCH GPIOIO OCB L
s (QM—NC LVDS | G B DATAP<3> - AF43 || vDSB_DATA3 ocr+/ GPl onal CL4 - PCH GPIO14 OC7 L 23
- TP LVDS 1G B CLKN &—F404 LvDsB_cLk*
o e TP _LVDS 1G B CLKP 31 LvpsB_aLk
< 1
PCH LVDS | BG - P37 | LvD 1BG R2070
X + _NC_PCH LVDS VBG ARS8 | Lvp_vBG 22.6
R%Og?( 2248 | |y vrerH ”zzwz“ PLACE_NEAR=U1800. B33: 2. 54rmm
. ) ) 2
PLACE_NEAR=U1800. AF37: 2. 54mm Jrzég‘v = LVD_VREFL
201, JT- s TP LVDS | G BKL PWM o 25| BruTCTL
< - |
o0 10 0 (OOT}—LVDS 1 G BKL ON - J47 || BKLTEN
= o0 16 5 (OOT}—LVDS | G PANEL PWR - M5 | | vDb_EN €1
s NC LVDS 1G CTRL CLK T45 | _crrR._aLk =
s _NC LVDS | G CTRL_DATA P39 | |_cTRL_DATA
o LVDS | G DDC CLK T40 || ppc oLk
o (OOT—LVDS | G DDC DATA - K47 | L pbc paTA

LVDS | G BKL _ON

LVDS | G PANEL PWR

88 18 8

S
=}
=
al

PCH PCl GNT3 L

PCH PCl GNT2 L

PCH PCl _GNT1 L

NOSTUF NOSTUF
NoSIEE | R2053" R2054r
10K 10K

10K 5% 5%

oK ol ol

1/ 20W M M
= - -

2

O
!
o

A

~
5%
Q1

'R2055
100K

5%

1/ 20w

M
5201

SYNC MASTER=K91 M.B SYNC DATE=10/ 20/ 2010
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PP PCH
2 1 [TR)—PCH GPI Q0 - TBMBUSY IR Uzlﬁ RS%% cLkouT_Pal E6N_V40 NC POl E_CLKI0OM PE6N . 3V3_SO 1617 10 19 20 22 102
N V42
K PCl E6P NC PCl E CLK100M PE6P
D wwom FWPLUGDETL g M2 i7acH/cPiol vaCE!GIRE CLKOUT_PCIE6P| "= o NC PCIE CLKIOOM PEER & R2150!
10K
o6 33 23 108 _JTAG | SP_TCK 55 10 [y GMUX LT - 28 | TACHR! GPI 08 (6 CF 10) CLKOUT_PCI E7 ,QB_‘M . o
T cLkouT_Pci E7P| V37 NC PCI E_CLK100M PE7P
4119 _COD PWR EN L 102 22 20 19 10 17 16 PP3VE_SO_PCH 45 45 10 [TRy—SMC RUNTIME SO L - 38 | TACBIGPILO7 oM - . " 201, R2155"
clo P4 TE 10K
1 GV LNT Py NCZo erios M SC A20GATE] o PCHAXGATE I
R2190* W PCHGPIOI2 g 4 |IAN PHY_PVR CTRU GPI OL2 R2170 28,
AUL6 PCH PECI 1 2 CPU_PECI
100%¢ 1 _PCH GPI OIS upy @ |epios PEC gty H PR AN e Fee w0 s o2
1/ 200 PD on audi o page Fi 19 _PCH INIT3V3 L
i i . 201, 622 AUD | P! TCH EN \2 | SATA4GPI GPI 016 2 ROl N [5P5 @ POHRANL
R2111 R2112 R2113 10 8 R2140
20K 10K 10K LPCPLUS GPI O 0 E
oK oK oK R e > TACHO/ GPI OL7 PROCPWRGDL AYLL g PCH PROCPVRGD LAAN2 %u PVRGD oo w0 23 %2 R130"
20w 20w 20w o119 @M} COD PWR EN L | soLock arl ce2 o 201 390 S
2012 2012 2012 AY1 PM THRMIRI P L R 1 2 PM THRMIRI P_L
(PU necessary?) 10 _PCH GPI R4 E8 | aPI cRa/ MEM LED THRMIR! Py - Y < o © ”zg{
1/ 20W 2
sMCosal L E16 | opi cp7
= = = 45 19 10 [TRD—= cPl TP1| BERic ALL RSVD TPs NC-ed per INTEL approval 201
| SOLATE CPU MEM L P8 =
22 L SAATE CPUVEML . ™ | GPI 28 0 TRzl BI2Re 102 22 20 10 18 17 15 _PP3V3 SO PCH )
35 10 _T29 SWRESET L KL | sTP_PCI */ GPI CB4 —_ Trsl BH2
—
NC-ed per Intel chklist NC GPI 85 K4 | P oss & NOSTUFE
¢ P ) eal BURC R2195'| R2196%| RB107!
23 10 _PCH GPI CB6 SATA2GP V8 | sATA2GP/ GPI (86 B 10K 10K 10K
PPAV3 SUS s BRRic 5% s% s%
7146 22 20 19 10 17 35 1] N JTAG 1 SP TCK M6 | satascr i a7 P 1,25% 1,25% 1,25%
# 2 2 2
N
. w508 JTAG I SP_TDO SLOAD GPI 088 - 129 SW RESET L o
1| Ro1got| R2194 G IS VB SMC_RUNTI ME SO L
10K JTAG | SP_TDI
C R2193 ToK oK 88 33 19 5 (OO} SDATAQUTO/ GPI 089 Tra| AR 19 45 46
100K 2 20w T13 —x PCH GPI 049 SATASGP =
5% 1/ 200 M 73 19 (OOT} WoL_EN PCl ECLKRQ6*/ GPI 045 AK4
201, 2 25 10 _PCH GPI O46 K12 | poy ECLKRQT*/ GPI 046 P10/ S8
=X
FW PWR _EN Vi3
%0 10 (M} o= SDATAQUT1/ GPI 048 P11 N0\ o 35 34 33 25 10 16 7 PPBV3 T29
ENET L V3
PCH GPI 012 . 3 32 19 (OOT} OW PWR SATA5GP/ GPl 049 TP12| H3 NC
PCH GPl Cp4 10 56 47 19 6 SPI ROM USE MLB D6 | epi o657 P13l AR
SPI ROM USE M.B | ARG )
o e 1o _PCH GPI 068 TACHA A0 | TACHA/ GPI 068 AV R2199
(PUs necessary?) TP14| " NC 1055
10 _PCH GPI 0B9 TACHS B41 | TAcHsS/ GPI 069 ANE vy
TP15_)<NC: K
10 _PCH GPI O70_TACHE AL | tacHe/ GPI 070 Y13 :
TP16L SNC
10 _PCH GPI O71_TACH? A40 | TACH?/ GPI O71 K24
P17 "2 N
A4 L24
7oy EERVE 129 vy [l 9 TPLBI=XNC JTAG ISP TDI o 10 39 a0
- AB4 PCH GPI 036 SATA2GP
22 2ofho 10 17 1 PPBV3 SO_PCH A45 | yee NCTF @) TPol AR .
182 746 hd ABA4 ENET _LOW PWR 10 32 36
1 VSS_NCTF P20l AR R2198" %
- e Nl P21l B Tox . Re116
X 10K
1 1 1 1 B3 VSSNerr M2Q v20w 05"’“
R2160° | R2184"| R2185 | R2186 VSS_NCTF TP22L —XNC o 2o
10K 10K 10K 10K B47 | vss NCTF Tr2a BRR 2 201,
11200 120w u 23&2 120w BDL | yss NcTF -
201, 201, 201, 201, B9 | yss NCTF TP2s| BE2R
BE1
VSS_NCTF B = =
BE49 | yss NCTE r26{ R
B BFL | yss_NCTF TP27| B3R
BF49 | vss NCTF TP2s| B3R~
JTAG I SP_TDO 5 19 33 60 B | yss_NCTF
FW PLUG DET L o 10 3 B&48 | yss NCTF L P20l BZRc
FW PWR_EN 19 39 B | yss_NCTF BE
PCH GPI QD 10 23 BH7 | yss_ncTF 30| B3R
B4 | yss_NCTF TP31| BRI
BJ44
VSS_NCTF BG
BJ45 | yss NCTF P32 Rc
BJ46 | yss NCTF P33 AGR
wWoL EN BJS | v F
e 7271 45 22 20 19 10 17 16 7._PP3V3 SUS 596 Vi?gF TP3a| BEZR
NOSTUFF | NOSTUFF | vss_NCTE TPas| AR
R2114* R2115'| R2117* 48 | vss_NcTF Trasl AGRe
10K 10K 10K Dl | vss_NCTF —x
20w w2 w2 D49 | vss_NCTF ne_1l P ne
M E1
2015 2015 2015 VSS_NCTF
PCH GPI Q15 19 E49 | vss NCTF I NI T3_3v* CT14 PCH INIT3V3 L 19 This has internal pull up and should not pulled I|ow.
PCH GPI O46 10 25 F1 | vss_NCTF AY2 THI'S SIGNAL |'S | NTENDED FOR FI RMMRE HUB AND VE ARE NOT USING I T.
= F49 | vss_NCTF P38 X
— P37 iv)§
72 71 56 48 45 20 25 24 23 22 20 17 7 6 _PP3V3_S5 A8 | 15 vss1 TP39 | A
102, PP3V3 SO PCH e AKLL | 15 vss2 TP40 m)(
81 AHLO | 15
1 = TS_vss3
. . X X Rzllgi AKLO | 15 vssa
R2175°| R2174 R2173"| R2172 05% w7
‘) 10K 10K 10K 10K 1/ 20W VSSADAC
20w 20w 20w 20w 201, SYNC VASTER=K91 M.B SYNC DATE=10/ 20/ 2010
M M M M
2015 2015 2015 2015 e —— o us = PCH M SC
D
PCH GPI 0658 TACHA 10 d}@ Appl e Inc.
PCH GPI 059 TACHS 1
PCH GPI O70_TACH6 19 NOTI CE OF PROPRI ETARY PROPERTY:
PCH GPI O71 TACH7 19 THE_| NEFORMAT| ON_CONTAI NED HEREI N | S THE
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22

7 16 17 18 19 20 22 46 71 72 73

16 17 18 19 20 22 102

16 17 18 19 20 22 102

16 17 20 22 102 104

67 14 20 25 71 72 88 102

16 17 20 22 102 104

16 17 20 22 102 104

16 17 20 22 102 104

7 16 17 18 19 20 22 46 71 72 73

16 17 20 22 102 104

22

7 16 17 18 19 20 22 46 71 72 73

7 16 22 25 32 41 57 71

VCCACLK pin left as NC per DG Né‘%ﬁv CLK U1800
COUGAR- PO NT
T16
B VOcosvE_3 MBI LE VSREF| P34 PPSV SO PCH VSREE
TP PEVOUT PCH DCPSUSBYP VA2 IncPSUSBYP (8 @ Acsiss 3 5_api o N20 PP3V3 SUS
22 PP3V3 SO PCH VCC3 3 CLK F T38 |vocs_3_4_clk veesuss_3_6_cPl 9 N\22
P20
) 3 VCCSUs3_3_7_GPI g
VCCAPLLDM 2 pin left as NC per DG NES23 [vocaPLLDM 2 veceuss_3_ 6ol d P22
AL2!
104 102 22 20 17 16 __PPVOCI O SO_PCH 9 lvcal 0 12_PLLCLK 0 VCC3_3_2_GPI O AALE PP3V3 SO PCH
AL24 left as NC per DG NAZ4|DoPsus o _alk b8 vocs_s_s_eri V16
= Vo 1 | T34
104 102 22 20 17 16 PPVOOI O SO_PCH AAL9 |vocAsw 3 CLK p VEBE3Lg
AA2L |VCCASW 4_CLK
V4_ A2 PP3V3 SO PCH
AR24 |\oonsw 5 OLK VCC3_3_0_SAT)
AA26 |yCCASW 6_CLK VCCl O 5_PLLSATA AF13
AA2T
AA2O VOCASW 7_CLK VCCl O_15_SATA3| AHL3 PPVCCI O SO_PCH
AA31 VOCASWE_CLK VCCl O_16_SATA3| AHL4
\VecASW 9_CLK ==
C AC26 |vocAasw 10_CLK VCCl O 9_PLLSATA3| AF14
AC27
A2 vocaai s ok VOCAPLLSATAL AKJ (= VCCAPLLSATA pin I eft as NC per DG
AGT |yccasw 13 K B & VOOVRM 1_saTa| AF11 PP1V8 SO
AD29 s
oot VCCASW 14_CLK S 5 VCOl O 6_SATA|_ACLE PPVCCI O SO_PCH
¥ L15 K g veal o_7_SATA| ACLY
VB [VOCASW 16_CLK VCal O_8_SATA| ADLY
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VB3 |VocASW 22_CLK
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AF23 |\/coooRE =
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yra E VCCTX_LVDs| AVB8
e VOOOORE é VCCTX_LVDS| AP36
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AG26 lyooooRE s -
AR7 e —
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AJ26 |\
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AI29 |yCCooRE p VooDM _1_DM | AT20 PPVCC O SO PCH 16 17 20 22 102 104
AI31 |\oooore
V' VCCCLKDM | AB36 PP1V05 SO PCH VCCCLKDM F 22
ANL1!
PPVOOI O SO_PCH 9 lvoai 0 11_PLLPCIE VCCDFTERM_AGLE PP1V8 SO PCH 17 22 102
TP_1V05 SO PCH VCCAPLLEXP BJ22 |ocapLLEXP - VOCDFTERM_AGL7
] M AJL6
Vi TER!
PPVCCI O SO_PCH ANL6 |yooi 0 17_FDI B VOCDFTER, A7
ANL7 |yoci O 18_FDI &
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AN |yoor 0 19_Pal E VOCSPI PPSVS S5
AN26 |yl 0 20 POE O
—- CCADAC]_U48 PP3V3 SO _PCH VCCA DAC F
AN27 lyeol 0 21_PCl E 3 'e'g VCCADA =
AP21 s
AP23 xg: g:i;:z E VCCVRM 2_FDI | AP16 PP1V8 SO 671420 25 71 72 88 102
AP24 el O 24_PCl E fa} VCCAFDI PLLL BN\ VCCAFDIPLL pin left as NC per DG
AP26 |ycol 0 25_PClE v
AT24 |yea 6 26_Pa E VCCl O_10_PLLFDI | AP17 PPVCCI O SO_PCH 16 17 20 22 102 104
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AN34 |yeal o 28_DP
PP3V3 SO _PCH BH29 vees 3 5 _Pal
PRCE T P P R
D
d} Appl e I nc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 22 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 20 G: 105

8

2

WWW . AliSaler.

om




A3 |yss U1800 vss| AK46
N4 |\ygg COUGAR- PO NT \gq| AK8
B&29 |yss MOBI LE vss| AL16

5 |ves FCBGA ves| ALL7
AAL7 |\sg (9 OF 10) vss| AL19
A2 |yss Seer vss| A2
AA3 |vss vss| AL2L
AR33 |\ss ves| AL23
AR3Z |\ /s ves| AL26
ABLL |\ss vss| AL27
AB14 |\/sg ves| AL3T
AB39 |\ss ves| AL33
ABA |\ss vss| AL34
ABA3 |\s5 vss| AL48
AB5 |yss vss| AMLL
AB7 |vss ves| AMLA
ACI9 |yss vss| AVBE
A |ves vss| AVBS
AC21 |yss vss| A3
AC24 |5 vss| AVAS
ACG3 |vss ves| AVEG
AC34 |yss vss| AW
AA8 |yss vss| AN2
ADLO |\ss vss| AN29
ADLT |\sg vss| ANB
ADL2 ANBL
vss vss|
ADL3 |\sg vss| AP12
ADL4 |\/sg vss| AP13
ADL6 |\ss vss| AP19
ADLY |\sg vss| AP28
AD24 |\/s5 vss| AP30
AD26 |\ss vss| AP32
AD27 |\yss vss| AP38
AD33 |yss vss| AP4
AD34 |\s5 vss| APa2
AD36 |\ss vss| AP46
ADB7 |\ss vss| AP8
AD38 AR2
vss vss|
AD39 |\ss vss| AR4B
ADA |\ss vss| ATLL
AD40 |\ss ves| AT13
ADA2 /s vss| AT18
ADA3 |yss vss| AT22
AD45 \vss VSS| AT26
AD46 |\ss vss| AT28
ADAT |\ss vss| AT30
ADB |yss vss| AT32
AE2 |\ss vss| AT34
AE3 |yss vss| AT39
AF10 Vss vss| AT42
AF12 |\ss vss| AT46
AF16 Vss vss| AT7
AF19 Vss vss| AU24
AF24 AUBO
Vss vss|
AF26 |\ss ves| AVIT
AF27 |\ss vss| AVL6
AF29 |\ss vss| AV20
AF31 |yss ves| Av24
AF38 |\ss vss| AV30
AF4 AV38
vss vss|
AF42 |\sg vss| Ava
AF46 |yss vss| Av43
AF5 AVB
vss vss|
AF7 |vss ves| A4
AF8 |yss vss| AWL8
AGL9 AV
vss vss|
AR |vss vss| Ave2
A1 |yss vss| AV26
AGA8 Vss vss| A8
AHLT |\ss vss| AvB2
AFG ANBA
vss vss|
AH36 Vss vss| AVB6
AH39 |yss vss| AW0
AHA0 Vss vss| A8
AHA2 |\/sg ves| AV12
AHAG |\ss vss| Ar22
AHT |vss vss| Av28
AJ19 |yss vss| AY4
AI21 |\ss vss| Ava2
AJ24 |\s vss| AY46
AJ33 |yss vss| AY8
AJ34 |\ss vss| BIL
AK1Z |\sg vss| B16
AK3 |vss vss| B19
AK38 Vss vss| B23
AKZ s vss| B27
AKAZ |\ss vss| B31L

B35 [Vss U1800 vss| 48
B39 |ygs COUGAR- PO NT ggf H10
B43 MOBI LE 2
vSS FCBGA VSS
B7 lvss (10 OF 10) vss| H6
BB12 |\ss vss ves) HiB
BB16 |yss oM T vss|_H22
BB20 |\ss ves| 124
BB22 |\ss vss| Hz6
BB24 |\ss Vs HB0
BB28 |\ss vss) FB2
BB30 |\ss vss| HB4
BB38 |\/s5 vss| Ha6
BB4 |vss vss| K18
BB46 |\ss vss| K26
BC12 |\ss vss) K39
BCI8 |\ss vss| K46
B |yss vss K7
BC22 |\sg vss) Li8
BC26 |\ss ves L2
BC32 |\ss vss| L20
BC32 |\ss vss) L26
BC36 |vss Vs L28
BCA0 |\ss vss| L36
BCAZ |\ss vss| L48
BOAB |\ss vss) M2
BB |yss vss| M4
BD46 |\ss ves M8
BD5 |yss vss| M2
BEL0 |\ss vss| Mea
BE22 |\ss vss|_MBO
BEZ6 |\ss Vs VB2
BE40 |\ss vss| VB4
BF10 |\ss ves) B8
BF12 |\ss ves M
BF16 |vss ves| M2
BF20 |\ss vss| W6
BF22 |\ss vss) VB
BF24 |\ss vss| N8
BF26 |\ss ves| 7
BF28 |\ss vss| PLL
BF30 |\ss vss| P16
BF38 |\ss vss| P18
BF40 |\ss vss| P30
BF8 |yss vss|_P40
BGL7 |yss vss| Pa3
BRI |\ss vss| Pa7
BR2 |\sg ves P7
B&R4 lyss vss| R2
B&33 |\ss vss| Ré8
BGAL |\ss ves| T12
B34 |\ss vss) 731
BG |yss ves 733
BHLL |\ss vss) 736
BHIS5 |\ss vss) 737
BHL7 |vss VeS| T4
BHL9 |\ss vss| 746
Br27 |vss ves| T47
BFB1 |\ss vss) T8
BHB3 |\ss ves| VAL
BHB5 |\ss vss| V26
BFBY |\ss Vsl V27
BHAa3 |\ss vss) V29
BH |vss vss| Va1
@22 |\ss vss) V36
D12 |\ss vss) V39
D16 |yss vss| V43
D18 lyss vss| V7
022 |yss vss| W7
024 |\ss Vs W9
D26 lvss vss| V2
D3 |yss vss| e7
D80 |yss vss| V84
D82 lyss vss| W8
084 |yss ves Y12
038 |\/ss Vs Y38
D42 |\ss vesl Y4
D6 |vss ves| Y42
E18 |yss vss| Y46
E26 |yss vsg| Y8
F3 |yss ves| VA7
Fa5 |\ss vss| AP3
G4 |\ss ves| APL
GI8 |yss vss| BEL6
@0 |yss vss| BCL6
@6 |vss vss| B8
@8 |\ss vss| BI28
G36 |vss
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PP3V3 SO PCH
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104 87 73 70 69 68 65 54 52 47 41 8 7 & PP5V_S0 .
e 20

1 m
R2405°

PCH V5REF Filter
(PCH Reference for

T
5 D2400

& Fol | ower
5V Tol erance on P

100
s%% JCV;SZ BATS4DW X- G
1/ 16W

MF-LF
402

NEED PWR CONSTRAI NT
PP5V_S0_PCH V5REF

20 22

PLACE_NEAR=U1800. P34: 2. 54mm

<1 MA

PP5V_S0_PCH_V5REF

20 22

102 22 20 19 18 17 16

PCH VCC3_3 BYPASS
(PCH PCl 3.3V PWR)

PLACE_NEAR=U1800. T16: 2. 54mm
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R2451

AN2 PPav3a so PcHVo3 3 kR 1 (Y Y Y L2 .
Ea EE 88 0603
:E%‘g R@égv\ée‘ﬂ-’: . 075 MW

PP3V3 SO PCH 1

402

CRI TI CAL

L2451
10UH 0. 12A- 0. 360HM
20 PP3V3 SO _PCH VCC3 3 CLK F

KW DTH=0. 075 MV
2453 1 REESSTSY 2454 1
198, L
= 10~
Al 2]
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PCH VCCADPLLA Filter
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1 mA SO- S5 (PCH Reference for 5V Tol erance on USB) ://Flf\g vcumz— 5V 491 C2492
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R2404° .l praco " 2200k =~
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.53 N aarseow e BRI * £
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3 NS W Do, 250 <1 MA SO-S5
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PLACE_NEAR=U1800. M26: 2. 54mm LoV, = L2491
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VE-UF Ve T C24
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POLY- %ANT
CASE- B2- SML
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1.C2421 =
0. 1UF 12423 CRI TI CAL
10% 0. 1UF
2 ex 1
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PLACE_NEAR=U1800. BH29: 2. 54mm = 1
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1
(2424 102 72 70 19 10 17 10 _PP3V3 SO PCH
20%
S iV
i 1 C2486 ([* C2485
PLACE_NEAR=U1800. V33: 2. 54mm 0. 1UF 0. 1UF

(PG YSOSTERE B

CEIZH (%L PCH VCCSUS3_3 BYPASS PCH VCCl O BYPASS
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D PLACE_NEAR=U1800. V24: 2. 54nmm
= 7157 41 32 25 20 16 7 _PPLVS SO
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PROCESSOR M NI

73 70 68 45 39 35 23 14 13 12_10 9 7 _PP1VO5 SO

XDP

DESI GN NOTE:

ODT AVAI LABLE ON JTAG

PP1V05_SO $20of0 2 %

423 35°39
- - A 102104105

105 104 10% 1= - = = = = = =|ar = = =[= = = = - - -
48_46_a1 40 39_36_35 3328 PP3V3 SO , PLACEMENT NOTE: . ,
R ° NOSTUFE CRI Tl CAL PLACE TDO TERM NEAR
R2540 XOP CONN 1 SNB XDP CONN X0P, L] X0P, X0P, '
= J2500 - R2510'| 1 R2511' Re512 .
118w , 51¢,, 51 51 ,
ME-LF DF40C- 60DS- 0. 4V 5% 5% 5%
402 F- ST- SM HF . 20w S, 1/ 20W 2w ,
1 2 PLACE_NEAR=J2500. 52: 2. 54T | 11 w2 w2 .
O O
G XDP_CPU PREQ L OBSEN AQ 210 0 ou OBSEN D CPU_CFG<16> ame e . e PLACE| NEAR=UL000. H59: 2. 54nm
XDP_CPU PRDY L CBSEN A1 > 510 0l" i CBSEN_C1 CPU CFG<17> am e o2 92 23 10 —M_NWUIUUU_RXDP CPU TDO T T 51t 2. 54mm '
7 8 XDP_CPU TDI — — - - s
O O 92 23 10 ; ,
[ XDP_BPM L<0> CBSDATA_AQ =p— 10 0 omup CBSDATA_C0 CPU_CFG<0> am e = o 92 23 10 __XDP_CPU TN ' .
D XDP_BPM L<1> CBSDATA_A1 =10 0’ oup CBSDATA_CI1 CPU CFG<1> am o v 92 23 10 __XDP_CPU TCK
o 10 [Ty X0 BPML<4>R2560§%1/\/}0/\ 2 120 1315 ot 14 92 23 10 __XDP_CPU TRST L V- - - - '
o2 10 [Ty XDP_BPM L<5> R2561 41 NN 1720w D X0P BPM L<2> CESDATA_A2 510 01 gup CBSDATA_C2 CPU CFG<2> ame ! !
0 10 XDP_BPM L<6> R2562:4" 2 4 §w X0 BPM L<3> CBSDATA_A3 710 01 gy CBSDATA_C3 CPU CFG<3> ame , o o PLACE NEARLULOOO. 358: 2. '54mm
o2 10 xDP_BPM L<7> R2563 1 2 10w X 19 20 . o ST 1 3 . t2.]
™ W 361 O O PLACE_NEAR=UL000. H63: 2. 54nm
™ CPU CFG<10> OBSEN B0 PR | 00 22 o OBSEN DO CPU CFG<8> T © 02 — . 55}/“ ssiu '
o CPU CFG<11> OBSEN B1 Py i: 00 i: Py OBSEN D1 CPU CFG<9> am e e , 20w 20w .
0 O w2 2| PLACEMENT NOTE: '
0 | :
. CPU cFe<12> R2564 4, 1 2 120w XDP_CBSDATA B<0> CBSDATA_BO 210 01-2° qup COBSDATA DO CPU CFGe4> ame = » .
= > =" PLACE_NEAR=R1841. 1: 2. 54 PLACE TCK/ IDI / TMS/ TRST*
9 cPU CFGe13> R256544 2 120w XDP_OBSDATA B<1> CBSDATA BI1 o=—2210 020 qup CBSDATA_DI1 CPU_CFG<5> am e o2 XDP CE_NEA 8 Sémm ! TERM NEAR CPU B
D CPU CFG<14> R2566 I, 1 7 WA 2 Taow 31l 5 ot 32 R2§15 - - - S G - -
o y—CPU_CFGe15> R2567 S%N“’il AN 2 1120w & XDP_OBSDATA B<2> CESDATA_B2 ——310 01 omp CESDATA_D? CPU CFG<6> amo o s 1 2 120w | TPXDP CLKIOOM P 1y 16 52 L
35 36 CBSDATA_D3 CPU CFG<7> v
XDP_OBSDATA B<3> COBSDATA B3 =210 01 eme | am © o2 " PLACE_NEAR=RI840, 1: 2. 54nm
PLACE_NEAR=UL000. C60: 2. 54mm o 00 LT3
R2500 XDP_CPU PWRGD PWRGDY HOOKO -] DA R LTPCL K/ HOOKA 92 XDP_CPU CLK100M P R2§16
cPU PVeED LIk XDP_CPU PWRBTN L HOOK1 - 41 00 42 - | TPCIL K#/ HOOKS o2 XDP_CPU CLK100M N 0 1 /\/\/\/2 1/ 20w | TPXDP_CLK100M N am e 2
92 19 10 [T 5% /\/N\F/\/ 1/ 20W. VCC._0BS_AB 43 o0 24 VCC_0BS_CD ;&
45 46
201 REDSPOZ XDP_CPU_CFG<0> HOOK2 210 012 o RESET#/ HOOK6 92 XDP_CPURST L REDSPOS
PLACE_NEAR=U4900. P17: 2. 54nm 5 XDP_VR READY HOOK3 - 00 - DBR#/ HOOKT. XDP_DBRESET L [OOTy 10 23 25 92 "
45 23 17 ¢ooT)—PM PVWRBTN L s LANN 2120w 491 5 o2 NOTE: XDP_DBRESET_L pulled-up to 3.3V on P. 28 s LAAN 2120w PLT RST CPU BUF L g o 25
o5 P DATA 51 52 XDP_CPU TDO M
20 39|38 38 33 38 SMELS PCH SDA S = O O e = 100 o oPU TRST L I 0 23 92 200 PLACE_NEAR=U1000. G3: 2. 54nm
PLACE_NEAR=UL000. B57: 2. 54nm _XDP 39|28 26 22 19 ¢ (D SMBUS PCH QLK sa - 00 - TRSTn 3] oD 0 2 o2
R215K01 55 TOKL NCx25 o o 56 - 0l XDP_CPU TDI ooy 10 23 02
v 20 > g0 1 2 320w o 25 10 (o XDP_CPU TOK Tk — 100" ™G X0E_CPUIMS oo 10 22 o2 PP1y05_SUS -
v 5916 o}-22 XDP_PRESENT# f e - - - = - - - - -1- - - - - - - - - -
201 R§D5P04 | PLACEMENT NOTE: ', PLACE| NEAR=U180D. K5: 2. 54mm ,
PLACE TDO TERM NEAR '
o1 17 ¢OM}—PM PCH SYS PWRCK 5% 1/\3/3?\/2 1/ 20w 51730774 1 PCH XDP CONN ' «OP - '
i . R2550'| ' R2551| RSS2 -
201 SPL o1 o1 { PLACE_NEAR=U1800. H7: 2. 54rm
' %2, 5%% 3% '
, 2w wzow 11200 ,
PLACE_NEAR=J2550, 52: 2. 54nmm . 201, 201, ,
'
! | '
23 16 __XDP_PCH TDO i N ,
23 16 __XDP_PCH TDI ; ,
2310 __XDP_PCH TNVS - .
23 16 __XDP_PCH TCK .
v
PCH M NI X . .
T R2556! '
'
72 71 56 48 46 2925 24 22 20 19 17 7 51 [
104 102 100 91 86 83 ' 5%
11200 '
M
CRI TI CAL ! 201, '
XDP_CONN ! '
J2 ' PLACE_NEAR=U1800. J3: 2. 54nm ,
DFAOS;?.%BSF;O' v PLACE_NEAR=U1800. P8: 2. 54mm ! !
PLACE_NEAR=U1800. K12: 2. 54nm “op ST-SM szg%s | .
1 2
Res82 TP_XDP_PCH_OBSEN_A<Q COBSEN A0 s [0 9T COBSEN D) XDP_PCH_| SOLATE CPU_NEM L 5001 A QA 21/20w | SOLATE M L ' '
0 <0> N_A P Ioxe! Py L 19 29
2 WV '
1o [Ty PCH GP1 046 2 HrEM TP_XDP_PCH OBSFN A<1> CBSEN_A1 —_° o o-® -— CBSEN_CI PCH GPI Q0 am e xoP , PLACEMENT NOTE: !
xop 1ol R2576  pLacE NEAR=UL800. V10: 2. 54nm PLACE I5K 30/ TV TRST* 1
PLACE_NEAR=U1800. A14: 2. 54mm R2580 XDP_PCH_GPI 046 CBSDATA_AQ =10 0l =i CBSDATA_CD XDP_FW CLKREQ L 5%1 A AN, 2420w FW OLKREQ L am e o TERMNEAR PG
— G = o
24 18 [TRy—USB _HUB SOFT RESET L 5%1 ’\/g/\/z 1420w XDP_PCH USB HUB SOFT RST L CBRSDATA_A1 =10 0’ oup CBRSDATA_C1 XDP_AP_CLKREQ L szgp$7 PLACE NEAR-ULBOO. ML: 2. 54rm
13 14 — = . - e
O O 0
PLACE_NEAR=U1800. K20: 2. 54mm R2x§.§6 XDP_PCH SDCONN STATE RST L OBSDATA A2 -— 15 00 16 o o OBSDATA _C2 DP_AUXCH | SOL Yany BN %2 14120w AP _CLKREQ L Yany ELET
0 XDP_PCH ENET PWR EN OBSDATA_A3 P 00 18 OBSDATA _C3 SATARDRVR EN am s«
16 [T9)—SDCONN STATE RST L SULANN, 220 — - o -
Ll 0T 0 O
. XDP TP _XDP_PCH OBSFN B<0> OBSEN B0 -— 21 00 22 o o OBSEN DO TP _XDP_PCH OBSFN D<0>
PLACE_NEAR=U1800. C16: 2. 54mm  R2587 TP_XDP_PCH OBSFN B<1> CBSEN_B1 =210 01 2 s CBSEN D1 TP_XDP _PCH OBSFN D<1>
o G Gy o
18 E ENET_PWR EN 5%1 /\/Q/\/? 1/120W 25 00 26
v ° PCH GPI 043 OC4 L CRSDATA_B0 =210 012 g CRSDATA_D0 PCH GPI 086 _SATA2GP am )
XDP = = 0 e TAG | SP TOK PLACE_NEAR=U1800. U2: 2. 54nm
PLACE NEAR=U1800. A16: 2. 54mm R2581 XDP_PCH SDCONN DET L OBSDATA_B1 P - 00 - P OBSDATA_D1 J ) 8 10 33 88 szg%g
Doo CHANGE 0 o o
B = STATE 2 2 proe PCH GPI 010 006 L CRSDATA_B2 =210 01 % ot CRSDATA_D2 XDP_PCH AUD | PHS SW TCH EN s%1 /\/S/\IQJL/ 20w AUD I PHS SWTCH N so 2
= G = =
XDP PCH GPI 014 OC7 L COBSDATA_B3 o=——210 03 o COBRSDATA_D3 PCH GPI 049 SATASGP am e
PLACE_NEAR=J2550. 39: 2. 54nm R2584 - e BT =
o1 50 73 45 Ty—ALL SYS PWRGD 5%1 ,vl\};\/z 1/ 20W. XDP_PCH S5 PWRGD PWRGDY HOOKO - 39 00 40 - | TPCL K/ HOOK4. TP_XDP_PCH HOOK4
A oF XDP_PCH_PWRBTN_L HOOK1 — 10 0 g | TPCL Ké#/ HOOKS TP_XDP_PCH_HOOKS
XDP
PLACE_NEAR=U4900. P17: 2. 54nm  R2585 VCC_0BS_AB 25 o4 VCC_0BS_CD
0 TP_XDPPCH HOOK2 HOOK2. - %150 46 RESET#/ HOOK6 XDPPCH PLTRST L Yan EJ 1K series R on PCH Support P. 28
PVRE 2
w0 20 37 Co—PM PVRETH L SV 23 TP_XDPPCH_HOOK3 HOOK3 - ool DBR!#/ HOOKT XDP_DBRESET L oD 0 72 25
49 50 : Iled-up to 3.3V on P. 28
00 NOTE: XDP_DBRESET_L pul | ed- up
62 48 41 32 30 28 20 33 SMBUS PCH DATA SDA =10 02 g DO XDP_PCH TDO I e 2
62 48 41 32 30 28 26 73 10 o [TR)—SMBUS PCH CLK sa - S3lo o34 TRSTn TP _XDP PCH TRST L
e ToKL NCxSEL 0 0150 g ™ XDP_PCH TDI oD s 23 SYNC MASTER=KO1 M.B SYNC DATE=10/ 17/ 2014
PR
23 16 XDP_PCH TCK. TCKO <= 57160 02w NG XDP_PCH TMS Qo e 2
< 2T XDP_PRESENT# CPU & PCH XDP
XDP I— XDP
C2580 1 1 C2581 le In D
oo L 51750774 R Appl e C.
i (<]
ER

10%
16v
X5R
402

-||——N|
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L.26Q0
FERR- 120- OHW 1. 5A BOM GroP Bom oPTl
3é5393225224220139543D§2PP3 3 PP B HUB1 VDDPLL3V: HUB1_ALLREM HUB1_NONREML_O0, HUB1_NONREM)_O
NECK) . HUB1_1NONREM HUB1_NONREML_0, HUB1_NONREMD_1
HUB1_2NONREM HUB1_NONREML_1, HUB1_NONREM)_O
HUB1_3NONREM HUB1_NONREML_1, HUB1_NONREMD_1
PP3V3_S3 Plamunnnn HUB2_ALLREM HUB2_NONREML_0, HUB2_NONREMD_O
| 261 1[: c26. %2_E 2613 | €2614 B2 TN HB2_NONREL_0, FUB2_NONREND_L
19% 10% 9% 19% HUB2_2NONREM HUB2_NONREML_1, HUB2_NONREMD_O
D ,PPUSB_HUB1_VDDA3V3 2 XU CERM |2 X7R CERM |2 CERM 2 ghrm Py aPvp— o o Pprp—
NONRI UB: IREML_1, HUB: IREI 1
M NoRERR-W BFHES: 4MM J_ . . = = = = =
VOLTAGE=3. 3V
CgGl%g i_Cgﬁllu(g 1 L _ NON_REML NON_REMD DESCRI PTI ON
YT 807 0 0 All ports are renovabl e
X7R- CE X7R- CERM 0 1 Port 1 is non renovabl e
1 0 Port 1 and 2 are non renovabl e
1 1 Port 1, 2, and 3 are non renovabl e
BOM TABLE
13
CRI TI CAL iui CRI TI CAL PART# QTY | DESCRI PTI ON REFERENCE DES| GNATOR(S) | CRI TI CAL BOM CPTI ON
2|4
_ C2619: 1 C2620 33850720| 2 | SMSC USB2514 U2600, U2650 CRITI CAL | USBHUB_ 2514
18PF R2630 18PF R2605
cE?S’S? L AM " iﬁ}ém 480 USB HUBL TEST 11 L USB T29A N 33850824| 2 | SMEC USB2514B U2600, U2650 CRITICAL | USBHUB_2514B
—\\V\——¢ 1 2 4
HUBl‘NISZ\‘Rgg; TI;I;‘GN((;;REWJ 02 158w 0 J_ 5% USB HUB RESET L 26 i amMT ﬁgmigg zifg 27';"1' 2 UsB TeoA P X" T29 unused USB port, only has pull up 33850721| 2 | SMEC USX2061 U2600, U2650 CRITI CAL | USBHUB_2061
M- LF 1/16W * — - - @
= 402 = = ME- LF 24 SRB RS oL S5 o RESET
1ok g0k ORI TI CAL 02 USB_HUBL XTALL 33 |xral1/ckin useore Rt Drs e S USBIR N iy en | R Recei ver
1/;1‘2\;N i;;ﬁ‘é’ USB_HUBL XTAL2 32 |2 USBDN2_DP/ PRT_DI S_P2 D + o
2| |2 6 _USB EXTB N
28 USBDN3_DM PRT_DCS_MB 2 0
USB_HUB1_NONREMD SUSP_I ND/ LOCAL_PVIR/ NON_REMD | DNG_DPY PRT DI S P37 USB _EXTB P e External B
B HUB1 NONREML 22 D
US| U ML SDA/ SMBDATA/ NON_REML USBONA_ DM PRT_DI S_Mt|_8 USB EXTC N o External G
HUBL_NONREML_O HUBL_NONREMD_O 24 lsCL/ SMBCLK/ CFG_SELO USBDNA_DP/PRT_DIS Pl O USB EXTC P ey 45 s
R2602'| |'R2604 HS_I NDY CFG_SEL1 PRTPWRL| 12 TP_USB_HUB1_PRTP
10K 10K pRTPWR2|_16_NC_USB_HUB1_PRTPWR2
C 118 Faow PRTPWRS| 18 NC_USB_HUB1_PRTPVR3 PP3V3_S3 748 1,20 29 29 30 91 52 18 49 50 54 55
Vadh, [ ], 462" PRTPWR| 20 _NC USB_HUB1_ PRTPWR4
| ocs1+y 13 TP _USB HUB1_OCS1
| pU Ocs2*p 7 NC USB_HUBL_OCS2 ‘R2620
= | PU ©cs3* 19 USB EXTB OC L (TN «2 5% cw
ocsa+jh21_USB EXTC OC L P =
+ I PU s HUBL ROl AS @]t 5050 40 43 52 91 50 20 28 39,390 7 5 PP3V3 S3
RBI AS{ 35 R2640
veus_per 27 USB HUBI_VBUS DE RITI CAL 72 750 an a0 29,53 33,22, 20,10,17,7 o PPBVS_SB 1'\2/(\)/I§,2
ussuP_DM_30__USB_HUB1 UP N we ['R2600 178w
B R KRN AV ussuP bl 3L__USB_HUBL_UP_P o 3 15K ek 10641
( SYM VER1) THRML_PAD wiew %09 K
~ 462 R2642! NOSTUFF iLasw
100K 1C2641 2402
L 16w p— %\,QOPF
£ p 50Y
_L C266 8759 18,24 %0 29 30 31 52 18 49 50 54 55 e * USB HUB RESET USB_HUB_RESET_L
1 6
1.5 % N L ee40 |_3
= 2 o FELSE_HUB2_VDDASY3 —F 305 P3V3s3 EN RC 2\c E 902DW X- G ) 3w x o
0402 M NERERR-W BFFES: 4MM 1 5\¢| - 363 ]
1 C2654 |+ C2655 |: C2656 C2657 1| C2658 1| C2659 1| C2660 1| VO-TAE=S. 3V J_ ) 4 1 4
= IQUF —— 0, 01UF 100PF " TT100E —- 0. T - 0. TUE —— T0. 1LF - o
s et R EL T 5302 ardMz] xrdiz]  xm a2 1 C2667 |+ C2668 3%,
B 503 402 402 503 402 402 402 -0 1UF IUF 2 CERM X5R
1 CRI TI CAL o5 8] J 8 3 1 C2666 |2 Xt o |2 ik \
= Y2650 - ] 1UF 402 402 1
2 voass e 8 B 1% =
24. 000M-z- 16PF 8 855 b33 02690
CRI TI CAL - CRI TI CAL N 21 USB_HUB SOFT_RESET_L 21
C2669 : gy 1 C2670 U2650
— TsPE R216M80 %%PF R2655 COFN BAT54XV2T1
50V 0% USX2061
HUB2_NONREML_1 HUBZ_I\KJ\IREND_chEE'ﬁA;‘[ * (A VE—p |2 o LR 2 USB HUB2 TEST 11 |rest ov T USEONL_OMPRT DI S M 1 USB BT N <D ° ™ * g| yet oot h
R2651!| |'R2653 et 11 yi8w . USB HUB RESET L 26 reser useDNL_DP/ PRT_DI s P12 USB BT P m R
10K s ¢ 10K CRITI CAL - i 402 USB_HUB2_ XTAL1 33 |xra1/ciin useonz_Dv PRT_DIs bel 3 USB TPAD N D * Tr ackpad/ Keyboar d
raew Triew USB_HUB2 _XTAL2 32 |x7aL2 USBDN2_DP/ PRT_DI S_P2 USB_TPAD P B 53 94
4022|2402 USB HUB? NONREMD 28 s USBDNS_DM PRT_DOs_Ms|_ 6 USB_EXTA_N @ ey LA
USP_I ND/ LOCAL_PWR/ NON_REMD USBDN3_DP/ PRT DI S_P3|_7 USB_EXTA P > os terna
B HUB2_ NONREML 22 D
Us U ML SDA/ SMBDATA/ NON_REML USBDONA_ DM PRT_Di S_we|_8 _USB_EXCARD N E>4E SD Card/ Exor ess Card
HUB2_NCNFEML 0| | B2 Noneeno_o USB HUB2 CEG SELO 24 |so/ SVBOLK/ OFG_SELO USBDNA_DP/ PRT_DI S_pa|_9 USB_EXCARD P G o 5 w00 p
R2652: |*R2654 USB_HUB2_ CFG SEL1 25 |us | Ny cFG SEL1 prTPWRL| 12 _TP_USB_HUB2 PRTPWRIL
10K 10K PRTPWR2|_16_NC_USB_HUB2_PRTPWR?
FYELY ifisw R2657 PRTPWRS| 18 NC_USB_HUB2_PRTPVR3 PP3V3_S3 748 1,20 29 29 30 91 52 18 49 50 54 55
402, 402 16K PRTPWR4| 20 NC USB HUB2_ PRTPWR4
574 «h13 TP _USB HUB2_ OCS1
1/16W 1 P ocs1
A R iy acs2+ 5 17_NC USB_HUB2_OCS2 'RE670
= | |pU ocsh1®  USB EXTA OC L am % mm
1 Ipu ocsarp2l EXCARD OC L~ s Ve R W
Rl As|_35 _USB HUB2_RBI AS z
vBUs DET|_27 _USB_HUB2_VBUS_ DE | | =
CRI T1 CAL .
usBuP_DM_30 __USB_HUB2_UP_N wa |IR2650 R Appl e Inc
useup_pp|_31__USB HUB2_UP_P o g 12K
(SvmvERD) THRVL_PAD - — < Hiow NOTI CE OF PROPRI ETARY PROPERTY:
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Pl at f or m Reset Connecti ons
Unbuf f er ed R2881 — LPCPLUS RESET L oo e
33 - e@p
Et her net WAKE# | sol ati on ~ === R
178w
eset utton b R2883
] 1 2 LRESET_L s
to g1 10 30 30 35 A BL5E 58 10 PP3VE_SO PP3V3_ENET T s s A7
D 83780 73 72 62 61 57 54 52 51 50 49 48 1 _l%\év
40
1R2895 CRI TI CAL s
4, 7K Q@830 R2830 R2871
XDP iew SSMBK15FV 1 5% p LANA 2 PCAQ557D RESET L oD
R2§96 2402 SOD- VESM HF 5 Mfl/g'\g\/
% 2 10 [y XDP_DBRESET L 1, A 2 PM SYSRST L ¢y o1 45 s 5T ] . o
176w XDP
MT R218K89
1 1 2 XDPPCH PLTRST L 2
0R02897 ’\/5}/6\, oo =
"15'\4\/ VDY
2402 R2887
S| LK_PART=SYS RESET A2 GMUX RESET L .
S e S
1 ENET_MEDI A SENSE | SOLATI ON Cl RCU T M;é/%}‘v —  GMUX_RESET L -
PLACE_NEAR=U1800. N32: 5rm
S
o
36 ENET MEDI A SENSE 2 ENET MEDI A SENSE RDI V 16 _ o 25 20 30
w0z WL Yaow oD — PLT RESET L oD o
< Series Ris R4283
CRI Tl CAL
5554 50 49 48 32 31 30 20 24 18 8.7 6. PP3V3 S3 SSNBN37FEABE 5
@810
C SOT563 |<1-
a K
S (7S Buf f er ed
Note: Based on K91/K92 | ayout, ENET, AP and BKLT are noved to Buffered reset.
o - LPC CLK33M SMC R PLACE NEAREUI00 92 1 AR, 2 LPC CLK3IMSME ooy s = o e AU [-PPVE_ SO
1/5°/W SENSE EN L
201 R2856 CRI Tl CAL
1 - LPC_CLK33M LPCPLUS R PLACE_NEAR=UL800. P53 4 2 __LPC CLK33M LPCPLUS 64795 3220 10 1 PPIVS SO SSMBN37FEAPE
oM oD Q@810 _ PLT_RST BUF L oD == 5 %
PLACE_NEAR=U1800. P46 R228257 1 -
2 10 LPC ClK33M GVUX Russs — LPC CLK33M GMUX_R 1 2 LPC CLK33M GMUX o - — PLT_RST_BUF L o 2 s s
- 5% 28801 100K - Series Ris R3803
5" R2859 §O582 2L 1001
PLACE_NEAR=ULB0D. Pag , .22 B c% ¥ 2%’2”\4\/ R2882
1 PCH CLK33M PCl OUT — 1,\/\/\/2 PCH CLK33M PCl | N oo s o 0 1,\/(\?/\/2 ENET RESET L_R oo 5
1§§:8W L S8
1 = 1 [
= 402
R2888
1,\/2/\/2 AP_RESET L oD -
5%
1 _1§\£v
System RTC Power Source & 32kHz / 25MHz d ock Gener at or %
R2§93
1 2 BKLT PLT_RST L o
B VDDI O 25M A: SB power rail for XTAL circuit. ”\/5}/@\/
VDDl O 25M B: Ethernet power rail for XTAL circuit. 4-%}4\’
VDDl O 25M C: T29 power rail for XTAL CirCuit. s e ssssasaas s PP3VA2 G3H o g S5 1 PPV SO Buf fered CPU reset
. ) . Coi n- Cel | : VBAT (300- ohm & 10uF RO) B o M N
NOTE: VDD _25M nust be powered if any VDDl O 25M x is powered. No Coin-Cell: 3.42V G3Hot (no RO CRI TI CAL
727 40 a8 R 30 43 43 oo ELSVS SO 5 ? 81(2_1)7
Coi n-Cel | & G3Hot : 3. 42V G3Hot ) f
Coin-Cell & No G3Hot: 3.3V S5 £ PLT_RST CPU BUF_L — PLT RST_CPU BUfrhy 102 =
No Coin-Cel | : 3.3V S5 NED_ MPRE_BASE=TROE VIT vol tage di vid U
GreenCl k 25MHz Power 75 7136 25 7 _PP3V3_ENET No bypass necessary 1R2890 voltage divider on page
1|3
Cg81%9 1 100K
Et her net XTAL Power s 713 25 7 [PP3V3_ENET ) . E— Aew
SB XTAL Power 102 80 72 71 20 14 7 6 _PPLVB_SO o o @ APN:359S0178 c%%,‘;z LYELF
T29 XTAL Power o8 35 2 22 19 10 7 _PP3V3_T29 z 3 & VBAT and +V3. 3A are
8‘ ¢ > internally ORed to
C2824 1| C2822: C2820: [:C2802 s - create VDD _RTC_OUT. =
0. 1%;'9'{,:7,:: 0. 1%;'9'{,:7,:: 0. 1%;'9'{,:7,: u2800 +V3. 3A shoul d be first
R 2 R 2 Grm 2 SLG3NB148V avai | abl e ~3. 3V power
402 402 402 TQFN
R 1QIFCAL to reduce VBAT draw.
11 |voDi O 25M A 32kHZ_ Al 12 Y K K32K_RT 16
= 6 | vDDl 0 25M B
14 |voDl O 25M C  25MHiZz_Al 9 SYSCLK_CLK25M SB 16
C%ZSP(P R2§05 2oMzZ B ® b SYSCLK_CLK25M ENET =
2|2 SYSCLK_CLK25M X2 1 > o SYSCLK CLK25M X2 R o 3|x 25Mz 0 15 o  SYSCLK CLK25M T29 - R2800
A 1) 5% NO STUFF -lx *PPVRTC GaH o 0, SYSCLK CLK25M ENET
0\'}M N CRI TI CAL LW 1R2806 g VDD RTC oUTLl For SB RTC Power ﬂy\f—as SYNC _NVASTER=KO1 M.B SYNC _DATE=06/29/ 2010
4027 NC 2805 02 1M THRM e 1756w :
NC@:' 25. 000MHZ- 12PF- 30PPM Siow ) 1C2810 2%513 Chi pset Su pp%ﬁ;@ 4
2P 06 T SM 3. 2X2. 5M1 Q%:ELF NEES f— leoléﬂF b
1|2 SYSCLK_CLK25M X1 2 ge Appl e Inc.
|3 NOTE: 30 PPM crystal required 8
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Page Not es

Power aliases required by this page:
- =PP1V5_SO_MEM A
- =PP1V5_S3_MEM A

PPOV75_SO_MEM VTT_A
- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page
- =12C_SOD MvA_SCL
- =12C_SODI MVA_SDA

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

72 67 20 26 7 PPLVS_S3

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

Jicz%%ojiczgll | C2012 1C2913lC2914lC2915lC2916

~

g9 2% - 8%
CERM CERM 2 CERMm
402 402 402

8

917
TUF

80/

Vv
CERM
2

O

m||>—-

20E

% % % —
2 2 CERM
402

1 C2919
o 08% =
? v

1C2921 1C2922JiC2923
AU —— 01U 0. 1UF

— 28% 28%

2 10V 2 10V
CERM CERM
402 402

PEAGE-NEAR=32888. 78: 2. 84

|||—

|||—

@s
35
o2
NS

12900 | C2901
—— 10UF —— 10UF
I~ 8°% T %R A BLA mm BLA mm A mm
PLACE_NEAR=02000, 75: 2. 5amm |2 iV |7 GV BEAGE-NEARE32388: 78: 2: B4/ PLAGE-NEARS33888: 78: 3: 347 BLAGE-NEAR=32888: 78: 2: 347 BLAGE-NEARE33388: 78: 2: B4/ PLAGE-NEAR=33888: 78: 2. 847 BLAGE-NEAR=32888: 78: 2: 54m l
603 603
30 o PPOV75_S3 MEM VREFDQ A
_l_ 1 C2931
— —/— 0. 1UF
PLACE_NEAR=J2900. 75: 2. 54nm ] [ iv
2 CerMm
402
1 PSVREFDG V55532
— g o Vss DA g =MEM A DQ<4>
73 74 M A CKE<1. MEM A DO<0> =MEM A DQ<5>
EE— 75 [0 (\J,KDtDU ‘f,‘;;c 76 - = Tm ; =MEM A DO<1> 1o g CRITI CAL I\D/(sig 8
) o i = o
7 78 9 10 MEM A N<O>
Nollfore 32900 Aso NEM A At qm 70 v J2900°500 2 e A b poo
MEM A BA<2> 9 o BA2 F-RT-THB Aldg 80 MEM A A<14> am e = e DQGDC = =| DQS P<0>
1 ~ 2 -
81| 5 vbD ea VDD 84 J_ 2 O vss ® vssg = B
MEM A A<12> 83 | o A12/BC % n A1 | 8 MEM A A<11> am s = o@D =MEMA DO<2> o D2 M DB =MEM A DQ<6>
MEM A A<9> 85 0 A9 Ao 86 MEM A A<7> ame e 27¢Bry—=MEM A DO<3> 1; o DB Y B D76 ;g =MEM A DQ<7>
87 N 88 vss vss
o Vbb VBDo 0 § “ [¢
MVEM A_A<8> 89 A8 o} A6 90 MVEM A_A<6> 1 e 1By =NEM A DO<8> 211 5 D8 D20 | 22 =MEM A_DQ<12>
‘o) E O > < _ 23 d 24 =MVEM A 13>
o MEM A A<5> 91 | 5 as §>_ Mol o MEM A A<4> am s 7@y =MEM A DO<9> 210 DQ §§ DQL3o = = DO<
93 ) 94 Vss Vss
o VbD Z Vo 0 % o
D MEM A A<3> 95 | A3 8 Aol 96 MEM A A<2> am e 7By =MEM A DCS N<1> 27 | 5 bast* 8\"1 DML | 28
™ MEM A A<1> 97 oAl ‘n PO 98 MEM A _A<O> am s 7B =MEM A DQS P<1> z‘i o Dast )] RESET* &5 22 MEM RESET L
99 100 vss : vss
o VO VDo 0 o
D MEM A CLK P<0> 101 | 5 cxo CK1 ] 102 MEM A CLK P<1> am e 1B =MEM A DO<10> 33 | 5 bQto D4 | 34 =MEM A DQ<14>
™ MEM A CLK N<0> 103 o CKo* CK1* o 104 MEM A CLK N<1> am s 7B =MEM A DQ<11> 2§ o DLl DQL5 22 =MEM A DQ<15>
105 106
o VPD VDD o B S0 vss VSS i = _ ,
MEM A A<10> 107 A10/ AP BAL G 108 MEM A BA<1> Yan FEEY [:iw) =MEM A DQ<16> o Dale DQROG =MEM A DQ<20>
o o = 41 42 = 2
[an MEM A BA<O> 109 o BAO RAS*C 110 MEM A RAS L Yany FEES a:n =MEM A DQ<17> o DQL7 chlc =MEM A DQ<21>
11 [ 5 voo vop & |_112 43 [ vss vss o | 44
™ MEM A VE L 113 o VE* S0* o 114 MEM A CS L<0> am e s 7B =MEM A DQS N<2> 45 o DQs2* DV 46
MEM A CAS L 115 CAS* oDTOo 116 MVEM A ODT<0> 11 03 2 =MEM A DQS P<2> 47 | 5 oes2 VSS o| 48
o 17 ° T 118 < = 49 VSS 2 50 =MEM A DQ<22>
o VDD VDD o = o DQ2 o = = Ve
o MEM A A<13> 119 o AL3 Tl 120 MEM A ODT<1> am s 7B =MEM A DQ<18> o Da1s D3 =MEM A DQ<23> ao >
D MEMA CS L<1> 121 o S1* N(:O——lggNC 7By =MEM A DO<19> 53 o DQL9 VSS g 54
123 o VPD VDD o 124 55 o VSS DCQBC 56 =MVEM A DQ<28> D 7
NC$&E | o TEST VREFCAG | 126 1By =MEM A DO<24> 57 | 5 b4 D@9 | 58 =MEM A DQ<29> a7
1271 5 vss vss | 128 7By =MEM A DO<25> 59 | 5 bes vss o | 80
o By =MEM A DO<32> 129 | 5 pee2 DQB6 o130 =MEM A DQ<36> a7 6115 vss DQs3* | 62 =MEM A DQS N<3> oo
o CBry—=MEM A DO<33> 131 | 5 pce3 D@B7 o | 132 MVEM A DQ<37> Eon e 63 | 5 DvB DR384 =MEM A DQS P<3> a7
133 [ J vss vss o] 134 I 653 vss vss & ZZ
= * = = 7 =
27 B> =MEM A DQS N<4> 135 o DQs4 DVt & 136 7B MEM A DQ<26> Zg o D@6 DQBOG = _NEM A DQ<30> Va:im it
27 CEy—=MEM A DOS P<d> 137 | § oosa vss o | 138 1 21 CEry— =MEM A DO<27> o D@7 D816 =MEM A DQ<31> o
139 o Vss DQB8 . 140 =MEM A DQ<38> a = 71 o Vss VSS g 72
27 B> =MEM A DQ<34> 141 o DB4 DQBY . 142 =MEM A DQ<39> a7 REY
27y =MEM A DO<35> 143 | 5 bces VSS o | 144
145 | 5 vss DQU4 | 146 =MEM A DQ<44> a7 516- 0229
7B =MEM A DQ<40> 147 o Do DQU5 5, 148 =MEM A DQ<45> D
27 (B> =MEM A DO<41> 149 | o pou1 VSS o 150
151 o VSS D®5*C 152 =MVEM A DOS N<5> a7
153 | 5 bve D85 | 154 =MEM A DQB P<5> _epmy 27 £
155 | ) vss vss o] 156
27 B> =MEM A DQ<42> 157 o D12 D46, 158 =MEM A DQ<46> Vacim
27 By =MEM A DO<43> 159 | 5 pcu3 D47 | 160 =MEM A DQ<47> o =
161 | 3 vss vss & | 162
27(Bry—=MEM A DQ<48> 163 o D18 DCB20, 164 =MEM A DQ<52> Vacim i
27 @y =MEM A DO<49> 165 | 5 poao DQB3 | 166 =MEM A DQ<53> P it
167 | 3 vss vss o] 168
7By =MEM A DOS N<6> 169 | 1 ooss* oVB G |70
27 (@y—=MEM A DOS P<6> 171 | 5 DQs6 vss o 172 J__
178 | 5 vss DQB4a | 174 =MEM A DQ<54> a -
27 B> =MEM A DQ<50> 175 o DBO DQB5 o 176 =MEM A DQ<55> a7 PPOV75 S3 MEM VREFCA A 30
2 CBr>—=MEM A_DO<51> 177 | 5 DQpl Vss of 178
179 | 5 vss DQB0 | 180 =MEM A _DOQ<60> oo =
27(Bry—=MEM A DO<56> 181 | 5 pcB6 DQB1o| 182 =MEM A DQ<61> o =
21 By =MEM A DO<57> 183 | 5§ DQB7 VSS o | 184
185 | 5 vss DQS7* o | 186 =MEM A DOS N<7> _epmy o7
187 | 5 oW DQs7 o} 188 =MEM A DCS P<7> _cmmy
J_ 189 | 5 vss vss o | 190
= 7 =MEM A DQ<58> 191 | 5 pces DQB2 | 192 =MEM A DQ<62> a7
. =MEM A DQ<59> 193 | 5 QB9 DQB3 | 194 =MEM A DQ<63> ao
195 [ vss vss o] 196
MEM A SA<0> 197 o SAO EVENT* & 198 MEM EVENT L oo 2 45
199 | 5 vopsPD SDAQ| 200 SMBUS_PCH _DATA QB © 16 23 25 30 32 41 48 62 89 95
MEM A SA<1> 201 o SAL SCLo 202 SMBUS PCH CLK (T © 26 22 28 30 32 41 48 62 89 %5
203 | 5 viT VIT o | 204 PPOV75 SO DDRVIT 7 28 20 67
1
R2941 I
10K 516-0229 1C29 1C2951 [1C2952 |1 C2953
et SPD ADDR=0xA0( WWR) / OXAL( RD) ﬁ'g/': 1’é’g/': 1’ & e 1’8“]@/
2 ST SEND S
2 2 2 2

"Factory" (top) slot
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8

7

6

5

93 27 26

93 27 26

11

11

11

11

11

CPU CHANNEL A DQS O -> DIMM A DQS O

MEM A DQS N<O>

MEM A DQS N<O>

MEM A DQS P<0>

VAKE_BASE=TRUE

=MEM A DQS P<0>

MEM A DO<7> — =MEM A DQ<7>
MEM A DQ<6> MAKE BASESTRUE — =MEM A DQ<6>
MEM A DQ<5> MAKE_BASERTRUE — =MEM A DQ<5>
MEM A DQ<4> MAKE BASESTRUE — =MEM A DQx<4>
MEM A_DQ<3> VAKE_BASETTRE — =MEM A DO<3>
MEM A DQ<2> MAKE_BASESTRLE — =MEM A DQ<2>
MEM A DQ<1> MAKE BASESTRUE — =MEM A DO<1>
MEM A _DQ<0> MAKE_BASERTRUE — =MEM A DQ<0>
VAKE_BASE-TRUE —
CPU CHANNEL A DQS 1 -> DIMM A DS 1
MEM A DOS N<1> — =MEM A DOS N<1>
MEM A DQS P<1> MAKE BASESTRUE — =MEM A DGS P<l>
VAKE_BASE-TRUE —
MEM A DO<15> — =MEM A DQ<15>
MEM A_DQ<14> VAKE BASETTRE — =MEM A DQ<14>
MEM A DQ<13> MAKE_BASESTRLE — =MEM A DQ<13>
MEM A DQ<12> MAKE BASESTRUE — =MEM A DOQ<12>
MEM A_DQ<11> VAKE BASETTRE — =MEM A DQ<11>
MEM A DQ<10> MAKE_BASESTRLE — =MEM A DQ<10>
MEM A DQ<9> MAKE BASESTRUE — =MEM A DOQ<9>
MEM A DQ<8> MAKE_BASERTRUE — =MEM A DQ<8>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 2 -> DIMM A DS 2
MEM A DQS N<2> — =MEM A DQS N<2>
MEM A DQS P<2> VAKE_BASESTROE — =MEM A DGS P<2>
VAKE_BASE-TRUE —
MEM A DQ<23> — =MEM A DOQ<23>
MEM A_DQ<22> VAKE_BASETTRE — =MEM A DQ<22>
MEM A DQ<21> MAKE_BASESTRLE — =MEM A DQ<21>
MEM A DQ<20> MAKE BASESTRUE — =MEM A DOQ<20>
MEM A DQ<19> MAKE_BASERTRUE — =MEM A DQ<19>
MEM A DQ<18> MAKE_BASESTRLE — =MEM A DQ<18>
MEM A DQ<17> MAKE BASESTRUE — =MEM A DOQ<17>
MEM A DQ<16> MAKE_BASERTRUE — =MEM A DQ<16>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 3 -> DIMV A DQS 3
MEM A DOS N<3> — =MEM A DOS N<3>
MEM A_DQS P<3> VAKE_BASETTRE — =MEM A _DCS _P<3>
VAKE_BASE-TRUE —
MEM A DQ<31> — =MEM A DQ<31>
MEM A_DO<30> VAKE_BASETTRE — =MEM A DO<30>
MEM A DQ<29> MAKE_BASESTRLE — =MEM A DQ<29>
MEM A DQ<28> MAKE BASESTRUE — =MEM A DO<28>
MEM A DQ<27> MAKE_BASERTRUE — =MEM A DQ<27>
MEM A DQ<26> MAKE_BASESTRLE — =MEM A DOQ<26>
MEM A DQ<25> VAKE_BASERTRE — =MEM A DOQ<25>
MEM A DQ<24> MAKE_BASERTRUE — =MEM A DQ<24>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 4 -> DIMM A DS 4
MEM A DQS N<4> — =MEM A DOS N<4>
MEM A_DQS P<4> VAKE_BASETTRE — =MEM A_DCS _P<4>
VAKE_BASE-TRUE —
MEM A DQ<39> — =MEM A DQ<39>
MEM A _DQ<38> MAKE_BASERTRUE — =MEM A DQ<38>
MEM A DQ<37> MAKE_BASESTRLE — MEM A DO<37>
MEM A DQ<36> VAKE_BASERTRE — =MEM A DQ<36>
MEM A DQ<35> MAKE_BASERTRUE — =MEM A DQ<35>
MEM A DQ<34> MAKE_BASESTRLE — =MEM A DOQ<34>
MEM A DQ<33> VAKE_BASESTROE — =MEM A DQ<33>
MEM A DQ<32> MAKE_BASERTRUE — =MEM A DQ<32>
VAKE_BASE-TRUE —
CPU CHANNEL A DQS 5 -> DIMM A DQS 5
MEM A DOS N<5> — =MEM A DOS N<5>
MEM A_DQS P<5> VAKE_BASETTRE — =MEM A_DCS_P<5>
VAKE_BASE-TRUE —
MEM A DQ<47> — =MEM A DQ<47>
MEM A DQ<46> MAKE_BASERTRUE — =MEM A DQ<46>
MEM A DQ<45> MAKE_BASESTRLE — =MEM A DQ<45>
MEM A DQ<44> MAKE BASESTRUE — =MEM A DQ<44>
MEM A DQ<43> MAKE_BASERTRUE — =MEM A DQ<43>
MEM A DQ<42> MAKE_BASESTRLE — =MEM A DQ<42>
MEM A_DQ<41> VAKE_BASETTRE — =MEM A DQ<41>
MEM A _DQ<40> MAKE_BASESTRLE — =MEM A DQ<40>
VAKE_BASE-TRUE —
CPU CHANNEL A DQS 6 -> DIMVM A DQS 6
MEM A DOS N<6> — =MEM A DOS N<6>
MEM A DQS P<6> MAKE_BASERTRUE — =MEM A DQS P<6>
VAKE_BASE-TRUE —
MEM A DQ<55> — =MEM A DQ<55>
MEM A DQ<54> MAKE_BASERTRUE — =MEM A DQ<54>
MEM A DQ<53> MAKE_BASESTRLE — =MEM A DO<53>
MEM A DQ<52> VAKE_BASESTROE — =MEM A DO<52>
MEM A DQ<51> MAKE_BASERTRUE — =MEM A DOQ<51>
MEM A DQ<50> MAKE BASESTRUE — =MEM A DO<50>
MEM A_DQ<49> VAKE_BASETTRE — =MEM A DO<49>
MEM A DQ<48> MAKE_BASESTRLE — =MEM A DQ<48>
VAKE_BASE-TRUE —
CPU CHANNEL A DQS 7 -> DIMM A DS 7
MEM A DOQS N<7> — =MEM A DS N<7>
MEM A DQS P<7> MAKE_BASERTRUE — =MEM A DQS P<7>
MAKE_BASE=TRUE -
MEM A DQ<63> — =MEM A DQ<63>
MEM A DQ<62> MAKE_BASERTRUE — =MEM A DQ<62>
MEM A DQ<61> MAKE_BASESTRLE — =MEM A DOQ<61>
MEM A_DQ<60> MAKE_BASERTRUE — =MEM A_DQ<60>
MEM A DQ<59> MAKE_BASESTRLE — =MEM A DQ<59>
MEM A DQ<58> MAKE BASESTRUE — =MEM A DO<58>
MEM A_DQ<57> VAKE_BASETTRE — =MEM A DQ<57>
MEM A DQ<56> MAKE_BASESTRLE — =MEM A DO<56>

VAKE_BASE=TRUE
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CPU CHANNEL B DQS 0 -> DIMV B DQS 0O

MEM B DQS N<O> — NMEM B DOS N<O>
MEM B DOS P<0> e BRSETRE — MEMB DGS P<0>
VAKE_BASE=TRUE —
MEM B DO<7> — =MEM B DQ<7>
MEM B DQ<6> VAKE_BASESTROE =MEM B DQ<6>
MEM B DQ<5> MAKE BASESTRUE B DO<5>
MEM B DQ<4> VAKE_BASESTROE B DO<4>
MEM B_DQ<3> VAKE BASETTRE B DO<3>
MEM B DQ<2> MAKE BASESTRUE B DOQ<2>
MEM B _DO<1> MAKE_BASESTRUE B DO<1>
MEM B DQ<0> MAKE BASESTRUE B _DQ<0>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 1 -> DI
MEM B DOQS N<1> B DOS N<1>
MEM B DQS P<1> MAKE_BASESTRUE B DOS P<1>
VAKE_BASE=TRUE
MEM B DO<15> B DQ<15>
MEM B_DQ<14> MAKE BASESTRUE B DO<14>
MEM B DQ<13> MAKE_BASESTRLE B DQ<13>
MEM B DQ<12> VAKE_BASESTROE B DQ<12>
MEM B_DQ<11> MAKE BASESTRUE B DO<11>
MEM B DQ<10> MAKE_BASESTRLE B DOQ<10>
MEM B DOQ<9> VAKE_BASERTRE B DO<9>
MEM B DQ<8> MAKE BASESTRUE B DQ<8>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 2 -> DI
MEM B DQS N<2> B DOS N<2>
MEM B DQS P<2> MAKE_BASESTRUE B DOS P<2>
VAKE_BASE=TRUE
MEM B DQ<23> B DQ<23>
MEM B_DQ<22> MAKE BASESTRUE B DO<22>
MEM B DQ<21> MAKE BASESTRUE B DO<21>
MEM B DQ<20> VAKE_BASESTRE B DO<20>
MEM B DQ<19> MAKE BASESTRUE B DO<19>
MEM B DQ<18> MAKE BASESTRUE B DO<18>
MEM B DQ<17> VAKE_BASESTROE B DO<17>
MEM B DQ<16> MAKE BASESTRUE B DO<16>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 3 -> DI
MEM B DQS N<3> B DQS N<3>
MVEM B_DQS P<3> MAKE BASESTRUE B DOS_P<3>
MAKE_BASE=TRUE
MEM B DQ<31> B DO<31>
MEM B_DQ<30> VAKE_BASETTRE B_DO<30>
MEM B DQ<29> MAKE BASESTRUE B DO<29>
MEM B DQ<28> VAKE_BASESTROE B DO<28>
MEM B DQ<27> MAKE BASESTRUE B DO<27>
MEM B DQ<26> MAKE BASESTRUE B DO<26>
MEM B DQ<25> VAKE_BASESTRE B DO<25>
MEM B DQ<24> MAKE BASESTRUE B DO<24>

VAKE_BASE=TRUE

CPU CHANNEL B DQS 4 -> DI

MEM B DOQS N<4> DS N<4>

MEM B DQS P<4> MAKE_BASESTRUE DCS_P<4>
VAKE_BASE=TRUE

MEM B DQ<39>

MEM B DO<38> MAKE_BASE=TRUE

MEM B DO<37> MAKE_BASE=TRUE

MEM B DO<36> MAKE_BASE=TRUE

MEM B DO<35> MAKE_BASE=TRUE

MEM B DO<34> MAKE_BASE=TRUE

MEM B DO<33> MAKE_BASE=TRUE

MEM B DQ<32> MAKE_BASE=TRUE

MAKE_BASE=TRUE

CPU CHANNEL B DQS 5 -> DI

MEM B DQS N<5> DS N<5>
MEM B DQS P<5> MAKE_BASESTRUE DS _P<5>
MAKE_BASE=TRUE
MEM B DQ<47> B DQ<47>
MEM B DQ<46> MAKE_BASERTRUE B DQ<46>
MEM B DQ<45> MAKE_BASESTRLE B DQ<45>
MEM B DQ<44> MAKE_BASESTRUE B DQ<44>
MEM B DQ<43> MAKE_BASERTRUE B DQ<43>
MEM B DQ<42> MAKE_BASESTRLE B DO<42>
MEM B_DQ<41> MAKE BASESTRUE B DO<41>
MEM B DQ<40> MAKE_BASESTRLE B DQ<40>
VAKE_BASE=TRUE
CPU CHANNEL B DQS 6 -> DI
MEM B DQS N<6> B DOS N<6>
MEM B DQS P<6> MAKE_BASERTRUE B DOS P<6>
MAKE_BASE=TRUE
MEM B DQ<55> B DOQ<55>
MEM B DQ<54> MAKE_BASE=TRUE B DQ<54>
MEM B DQ<53> MAKE_BASE=TRUE B DQ<53>
MEM B DQ<52> VAKE BASETTROE B DO<52>
MEM B DQ<51> MAKE_BASE=TRUE B DQ<51>
MEM B_DQ<50> VAKE_BASESTROE B DQ<50>
MEM B_DQ<49> VAKE_BASERTRE B DO<49>
MEM B DQ<48> MAKE_BASE=TRUE B DQ<48>
VAKE_BASE=TRUE
CPU CHANNEL B DQS 7 -> DI
MEM B DQS N<7> B DOS N<7>
MEM B DQS P<7> MAKE_BASE=TRUE B DOS P<7>
MAKE_BASE=TRUE
MEM B DQ<63> B DO<63>
MEM B DQ<62> MAKE_BASE=TRUE B DQ<62>
MEM B DQ<61> MAKE_BASE=TRUE B DQ<61>
EM B_DO<60> VAKE_BASE=TRUE B _DO<60>
MEM B DQ<59> MAKE_BASE=TRUE B DQ<59>
MEM B DQ<58> VAKE_BASESTROE B DQ<58>
MEM B_DQ<57> MAKE BASESTRUE B DO<57>
MEM B DQ<56> MAKE_BASE=TRUE B DQ<56>

VAKE_BASE=TRUE

11 27 28 93
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Page Not es DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CC]\INECT OoR)
PP1V5_S3 o o
72 67 29 26 7
Power aliases required by this page:
- =PP1V5_S0_MEM B
i s ene E C3110 E C3111 E C31U'1:2 E 82311U'1:3 E 823114 E C3115 C3116 E 823117 E C3118 C3119 C3120 C3121 E 8231U22 igBllU 3 BLAGE NEARCIH08. 75: 3. 34mm
- =PPOV75_SO_MEM VTT_B =9 28 % % 0% pu— %8‘\’?7 :: 249 p— - 2 % 8% - 28% p— - 2 % - % - % CEA:,M _; ég:,M _; (%:g\ZM
2 2 2 RM
[ rremh S veMB (28 2 %2RM 402 %2RM %2RM %2RM %2RM %2RM %2RM %2 402 402 402
Signal aliases required by this page: 1 CBlOO 1 CBlOl
- =12C S0 M ——10UF ——10UF = = B A = 757 2. H T 757 54mm
S T % T, &% BEACE-NEAR=J3188: 73: 2. B4 PEAGE-NEAREIZTE: 73: 5. B4m PEACE-NERREIZT08. 731 2. B4 FEACE-NEAREITS0: 781 2. B4 PFEACE-NEARSJ3T00: 781 2. 54mm  PEAGE-NERREI3HE: 73: 2. 34mm
- — X5R X5R L
D BOM opti ons provided by this page PLACE_NEAR=J3100. 75: 2. 54mm 603 603 v o PPOV75_S3_MEM VREFDO B )
(NoNE) J_
PLACE_NEAR=J3100. 75: 2. 54mm
1 S VREFDG V55512
S 1o vss DA g =MEM B DQ<4> .
REY - <D
% 1 [TR)—MEM B CKE<0> 73 | STRED TRETG| 74 MVEM B CKE<1> am e i 00® 71 caL 2Fo > MEM B DO<5> a7
75 | 5 VoD VDD o | 76 o DQL VSso 2
7 78 MEM B A<15> VSS DQS0* MEM B DOS N<0> D 1 27 9
'\C)%—O NC Al5q Yan EECE] o)
s 1 [T MEM B BA<2> 9 o BA2 J3100 Aldg 80 MEM B A<14> am e 11 o Dw J3100 DQS0 12 MEM B DQS P<0> o 127
81| 5 VDD F-RT-BGA6 VDD | 82 I 13 [0 vss FRIBOA ysg 14
o 11 TRy MEM B Ac<12> 83 | 5 A12/ BC* § I~ A1 84 MEM B A<11> e = aqmy =MEMB DO<2> 15 | 5 o2 § = DB |16 =MEM B DQ<6> o -
MEM B A<9> 85 A9 A7 86 MEM B A<7> 1 es . =MEM B DQ<3> 17 o DB o DQ7 18 =MEM B DQ<7> &
o2 11 [T O % [¢} < < T 8 >0
87 | 5 VDD 8 VDD | 88 9145 vss Ba  VSSo
% 11 [y MEM B A<g> 89 | S as nl Ao | 90 MEM B_A<6> am o e 1B =MEM B DO<B> 21 | 5 bcs .~ DQ2g ] 22 =MEM B DO<12> ao
%2 1 [Ty MEM B A<B> 91| a5 ¢ Aol 92 MEM B A<4> am e e 1y =MEM B_DO<9> 23 | 5 D@ DQI3o | 24 =MEM B DO<13> o
93| 3 vop g Voo |94 25 | 3 vss vss & 26
= . 2
5 1 TR MEM B _A<3> 95 o A3 A2 96 MEM B A<2> Ve IS 7B =MEM B DQS N<1> ;; o DQBL DML 3§ J_
53 11 [Ty MEM B A<1> 97 oAl 0o 98 MEM B A<0> Yans U 2B =MEM B DQS P<1> o DasL RESET* o MEM RESET L am 26 2 1
99 [ J voo vop g | 100 31 [ vss vss g | 32 =
93 11 (TR MEM B CLK P<0> 101 o CKO CKlC 102 MEM B CLK P<1> Ve RS (e =MVEM B _DQ<10> 33 o DQLO DQ140 34 =MEM B_DQ<14> as >
03 11 MEM B CLK N<O> 103 o CKo* CK1* g 104 MEM B CLK N<1> am e 2B =MEM B DQ<11> 35 o bQi1 DQL5 36 =MEM B DQ<15> a7
C ™ 105 5 VoD VoD & 106 37 o Vss VSS o 38
MEM B A<10> 107 A10/ AP BAL 108 MEM B BA<1> am e e 7¢Bry—=MEM B DO<16> 39 o DAL DQRO 40 =MEM B DQ<20> oo
93 11 TR O o7 —VEM B 17> 41 42 =MEM B DQ<21>
9 11 [y MEM B BA<O> 109 o BRO RAS* 0 MEM B RAS L am e = CEy—= DO< = o DQAL7 DR1g = e S
111 VDD VDD | 112 o Vss VSS
o3 1 [TR) MEM B VE L 113 gv\g S0* o 114 MEM B CS L<0> Youu B (2w =MEM B DQS N<2> 45 o bQs2* DV 46
o 11 MEM B CAS L 115 | 5 cas T | 116 MEM B_QDT<0> e 21 gy =MEM B DS P<2> 47 | 5 Dos2 vsS o] 48 J_
m 117 ] 5 vop VDD | 118 49 | 5 vss D20 50 =MEM B DQ<22> s > =
s 11 [Ty MEM B A<13> 119 o A13 T 120 MEM B ODT<1> e e =MEM B DQ<18> 51 o bQis D@34 :i =MEM B DQ<23> a7
% 11 [Ty MEM B CS L<1> 1211 5 s1 NC o teAnc 1 CEy—=MEM B DO<19> 53 | 5 oQie Vss o
123 o VDD VDD o 124 55 o Vss D@8 56 =MEM B _DQ<28> oo
NC&E | o TEST VREFCAG | 126 21y =MEM B DO<24> 57 | 5 D4 D@9 | 58 =MEM B DQ<29> a7
127 o VsS VSSC 128 2D =MEM B _DQ<25> 59 o DR5 VSSC 60
7By =MEM B DO<32> 129 | 5 pee2 DQB6 o 130 =MEM B DQ<36> a > 6115 vss DQs3* | 62 =MEM B DQS N<3> oo
2 =MEM B DQ<33> 131 DQB3 DQB7 o] 132 MVEM B DQ<37> o 1 27 9 83 | 5 ove DQs3 | 64 =MEM B DQS P<3> o
e 133 g vss vss g | 134 J_ 65 [ J vss vss | 66
1@y =MEM B DOS Ned> 135 | 3 posar ovag | 136 = 2@ =MEM B DO<26> Z; o D®6 DQBO G, jg inM B DQ<30> a7
21 CEry— =MEM B DCS P<4> 137 | oosa vss o | 138 J_ 27y =MEM B DO<27> 09 Lo D@7 o®10- 10 =MEM B DQ<31> o
139 | 5 vss DQB8 | 140 =MEM B DO<38> as e = o Vss VSS o
e =MEM B DQ<34> 141 o DB4 DB 142 =MEM B DQ<39> Ve X4 REY
1@y =MEM B DO<35> 143 | 5 baes vss o | 144
145 | 5 vss DQU4 | 146 =MEM B DO<44> a7 51650806
7B =MEM B _DQ<40> 147 o D10 DQU5 148 =MEM B DQ<45> a7
2By =MEM B DO<41> 149 | J bou1 VsS o| 150
151 o VSS D®5*C 152 =MVEM B_DQS N<5> a >
153 | 5 Dve DQS5 | 154 =MEM B DQS P<5>  epmy 27 L L
155 156
il o Vss vss
= 27 =MEM B _DQ<42> 157 o D2 D46 158 =MEM B DQ<46> a7
D
e =MEM B DQ<43> 159 o D43 DQA7 160 =MEM B DQ<47> ao >
161 [ vss vss o | 162
27 =MEM B DQ<48> 163 o D8 DB20 164 =MEM B DQ<52> a7
D 166
7@y =NEM B DO<49> 165 | 5 poao DQB3 =MEM B DQ<53> Ve S
167 [ vss vss o | 168
e =MEM B _DOS N<6> 169 o DQs6* DVB 170
[a:n =MEM B DQS P<6> 171 o DQs6 Vss g 1;[2] J_
173 | 5 vss DGB4 g =MEM B DQ<54> o =
7B =MEM B _DQ<50> 175 o DBO DQB5 o 176 =MEM B DQ<55> ao > _ PPOV75 S3 MEM VREFCA B 30
7 CBry—=MEM B DO<51> 177 | 5 g1 VsS g f 178
179 | 5 vss DQB0 | 180 =MEM B DO<60> o
27¢Bry—=MEM B DO<56> 181 | ~ pcB6 DQB1o| 182 =MEM B _DQ<61> D -
2 Ay =MEM B DO<57> 183 | 5 pQB7 VSS o f 184
185 | 5 vss DQS7* | 186 =MEM B DOS N<7>  epmy o
187 D7 DQS7 | 188 =MEM B DCS P<7>  emmy
o 190
J_ 189 | 5 vss VSS o
= s(@y=MEMB DO<58> 191 | 5 pces DQB2 | 192 =MEM B DQ<62> oo
193 194 _
7{By—=MEM B DO<59> o DB9 DQB3 (. =MEM B DQ<63> o
195 | 5 vss vss o | 196
MEM B _SA<O> 197 o SA0 EVENT* o 198 MEM EVENT L oo 26 45
%6 % %5 8, ppava_so 199 | & vooseo spAG | 200 SMBUS_PCH_DATA QB> © 16 29 26 30 32 a1 48 2 59 55 "Expansi on” (bottom) sl ot
G R VEM B SA<1> 201 | 5 s ScLo | 202 SMBUS PCH CLK (O] 5 16 23 25 30 32 41 48 62 89 95
203 VIT VT 204 PPOV75 SO DDRVIT 7 26 29 67
O o]
1 C3140 'R3140 'R3141 205 O MIG PIN = MIG PINGO igg
207 l
A %gK %gK 209 o WIS AN e P 210 1 3150 13151 |t C:3152 13153 SYNC MASTER=K92 YUN SYNC DATE=06/ 14/ 2010
1w yaew O MIG PIN MIG PI NO- 12 %LJ/F %LJ/F %LJ/F 1{?
Ve L " 211 -
N olMemn Mmemto M Tl zxg T DDR3 SO DI MM Connector B
Pl Pl Pl
D
51650806 ‘ Appl e I nc.
SPD ADDR=0xA4( WR) / OxA5( RD) 1 CS(B
) NOTI CE OF PROPRI ETARY PROPERTY:
BB ETRTLAY ERUAER LN LS TEE |
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The circuit bel ow handl es CPU and VTT power
as isolating the CPU s SM DRAMRST# out put fromthe SO Dl MV when necessary.

P1V5CPU EN =
MEWTT_EN =
MEM RESET_L =

(1 SOLATE_CPU_MEM L + PM SLP_S3_L)
(1 SOLATE_CPU_MEM L + PLT_RST_L)

during SO->S3->S0 transitions,

VTT ensures clean CKE transition,

* PMSLP_S4_L
* PM_SLP_S3_L
11 SOLATE_CPU_MEM L + CPU_MEM RESET_L

73 66 45 42

as wel |

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.
VWHEN HI GH: CPU 1.5V renmains powered in S3, VIT follows SO rails,
WHEN LOW CPU 1.5V follows SO rails,

MEM RESET_L not i sol at ed.

v D PM SLP S4 L

MEM RESET_L i sol at ed.

NOTE:
transition.

must deassert

(*) CPU_MEM RESET_L asserts due to |oss of

Rails will

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

Il be asserted on next S5->S0O
not properly assert.

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

CPUMVEM SO
'R3205
10K
5%
1/ 16W
fronts
, 462
o P1V5CPU EN @ 72
CRI Tl CAL
5554 50 49 48 32 31 30 25 24 38 8.7 & PP3V3 S3 CPUMEM_SO
CPUMEM SO @205 |Bf
R32011 SSMBEN15FEAPE |<l'
SOT563
100K
B 1
1718w
o5, .[c% s n
P1V5CPU EN L
CPUMEM SO = cPUMEM SO
Q8200 | B 2B @205
SSMBEN15FEAPE SSMBEN15FEAPE
C sorses | Kh > | Sorse
= t—
M- X
s[G” ST 1S © Gs
2 19 @) SALATE CPU MEM L PM SLP S3 L s 17 as 7
CPUMVEM SO
= 'R3210
10K
5%
1/ 16W
NELLF
, 462
MEMVTT EN
108 82 72 67 46 44 43 42 31 20 7 6 _PPBV_S3 RITICAL ¢ MEMWTT EN  rymye20 o7
CPUMVEM SO
CPUVEM SO CPUVEM SO Q8210 |\Bf
R3215' R3202" SSMNISFENS |k
100K 100K —
5% 5%
1/ 16W 1/ 16W
M- LF ME-LF N
402 , 402, 2 |G Sh
CRI Tl CAL MEMVTT EN L
CPUMVEM SO = CPUMEM SO
e Q3200 |}0f Dy @210
@ SSMBEN15FEAPE SSMBEN15FEAPE
SSMVBNL5FEAPE sorses | K > | Sorses
SOT563 bl 4 —
Y M- M-
B x® 2[G7 ST 1S © Gs
o o PLT RESET L
.aT[ KT - S I 18 25 39
CRITI CAL PP1V5 g3 7 26 28 67 72
CPUMEM SO
@215 UVEM SO CPUMEM_SO
SSMBN15FEAPE §03K2:LB C3216 1
ESET_| LS5V L ) sorses 59 0. 1UF
9] “‘“] 7o 10%
M- LF o2
% 5 402 202
29 10 [Ty CPU_MEM RESET L 8 — CPU MEM RESET L o T8Te MEM RESET_L oo 2 2
— MAKE_BASE=TRUE <+ L v
CPUMEM S3
R3217
0
' 2
5%
1w
ity
o5
Step [SOLATE_CPU MEM L PLT RESET_L PMSLP_S3_L| PMSLP_S4_L CPU MEM RESET_L MEM RESET_L MEMVTT_ENJ P1vsCcPU_EN
SO [ 1 1 1 1 1 cPU MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 o o 1 1 1 1 3} 1
A s3 3 o 0 0 1 X 1 0 0
4 0 [0] 1 1 X 1 0] 1
5 o 1 1 1 0 (%) 1 1 1
t o 6 0 1 1 1 1 1 1 1
S0 7 1 1 1 1 1 cPU MEM RESET_L 1 1

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

Sof t war e

1V5 SO "PGOOD" for

CPU

72 71 56 48 46 25 24 23 22 20 19 17 7 5 PP3V3_ S5
187 182°305°01%4 765 %
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
104 73 15 13 10 7 PP1V5_S3RSO CPUDDR — PMMEMPVWRGD fepmy 0 27 o2
'R3222
10K
e CRITICAL |6
NE-LF
R3220* 2 P | @220
27. 4K | (= DVB53DOUV
1% SOT- 563
ey PM VEM PWRGD L 2|G =
02 , 1H
3 CRITICAL
S
P1V5 SO DIV 5 p Q220
% DVB53DOWV 1
SOT- 563
A NO STUFF N
R3221 C3220
33. 2K 0. 001UF ——
1/ 16W 20% —T—
50V
NE-LF oo 2

402 ,

402

104 82 72 67 46 44 43 a2 31 20 7 6 _PPSV_S3

67 20

MEMWTT d anp

Ensures CKE signals are held lowin S3

67 28 26 7 _PPOV75 SO DDRVTT

CRI Tl CAL
CPUMEM_SO
CPUMEM_SO @250
R312050]k1 SSMB N15FSI‘EJA;5F;3E
5%
1100
et
402 , 2|G
VITCLAMP_EN
M
CPUMEM_SO ols NO STUEF
8250 | 1= C3251 1
SSMBEN15FEAPE
sarses | Kby 0. 001UF ——
3 G 2
5 oo
s|G” St
s D MEMVIT EN

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

ISYNC MASTER=K17 M.B
TTILE

SYNC DATE=04/ 26/ 201d] 7\

CPU Menory S3 Suppor't

d} Appl e I nc.
®

i
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
buffers at once or VRef source nmay be overl oaded.

% 10 40 32 9 20 g5,24,10,07 3, PPV3_S3
v T VREFVRGN
R348 VREEMRG o7 _PPVITDDR S3 R%ggs _
1SHO?T2 PPav3 S3 - DAC 10MmA max |Oad 1 2 PLACE_NEAR=J2900. 1: 2. 54nm
@“ E M NERERR-W BFFES: 3 T VREFNRGN VREFNMRGN CRI Tl CAL
N VO TAGS Y C33001: 1C3301 VREFNRGN VREFVRGN A
2.2} @ = Oyt UF CRI Tl CAL CLO?»310§ 1 B 2?%2 o2
D 2 2 ECV' VREFNRGN - — 221 253
4027 o U3300 o 2 AL VREFMRGN_DQ SODIMVA BUE | 1,033 2
&
VDD
o2 45 41 32 50 29 20 33 30 ¢ [ SMBUS_PCH CLK fsc veop VOUTAlL VREFMRGN_SODI MVA_DO wl, . ™ %,{:11;‘9 PLACE_NEAR=R3303. 2: 1mm
o2 45 41 52 30 20 28 33 35 oq@y—SMBUS_PCH_DATA Tsoa N voursl2 VREFMRGN_SODI MVB_DQ 40
90 ﬁ vourd4 VREFIVRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 10[p1 g vouros VREFMRGN _MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF shar e _ R3305 .
30 a DAC out put, cannot enable VREFMRGN 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3301
100K
Triew VREE 928
= 402 Qw\ ?2 3
v
MT 1 a VREFMRGN DQ_SODI MVB_BUF
RS?—%%TQ = o & 1%, PLACE_NEARER3305. 2: 1mm
1 2 __PP3V3 S3 VREFMRGN CTRL + v Mia 4
NVA'AYS M H QE*W ~3 mm
NE VR Ypre: 2 VREEVRGN CRI TI CAL
02 C33021 < VREFMRGN VREFMRGN
0. 1% — Ve 1\|/%E5('\;RZG\I R%g(g)g
T u3301 1 5 PLACE_NEAR=J2900. 126: 2. 54nm
Gy * PCA9557 100K
Ny Pa6 s ne %,Z:“E‘é"
3la0 Pl 7 VREFMRGN DO SODI MVA_EN 2402 VR%'\:”%%\H VREE PPOV75_S3_MEM VREFCA A .
C Addr =0x30( WR) / 0x31( RD) 4 PO VREFVRGN_DQ SCODI MVB_EN 0. 1UF 2| N8 ,&é?ﬁ? :
5| a0 p3 10 VREFMRGN CA SODI MVA_EN = ci% — Ry U525,
pq 11 VREFMRGN CA SODI MVB_EN 4023 AL VREFMRGN _CA_SODI MVA_BUF
ps| 12 VREEMRGN MEMVREG EN A3 79 11/§ PLACE_NEAR=R3309. 2: 1nm
62 48 41 92 20 20 26 33 30 o C>—SMBUS PCH CLK 1lscL pe|_13 VREFMRGN_FRAMEBUF_EN + Vv MZE)%W
o2 a8 43 52 30 20 26 3 35 oGy SMBUS_PCH_DATA 2|spa P74 NG
THRM RESET*[5 15 VREFNMRGN
PAD G R3311
~ o) = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
T VREFVRGN CRI Tl CAL
L *R3307
To0K R VRE?\@?\I 2
2 my—PCA9557D RESET L ifisw = I I\&,Z
RST* on 'platformreset’ so that system 2402 cl VREFMRGN CA_SODI MVB_BUF
wat chdog wi || di sabl e margining. al, . & M:ll/ﬁ}é" PLACE_NEAR=R3311. 2: 1nm
NOTE: Margining will be disabled across all = 402
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed )I%Eg'\o’%@‘
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VR%%%\‘ . CRI TI CAL
11650004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3303, R3305 VREFNRGN_NOT i d. 1%;7)—: 5 VREZE?%V a VREFMRGN
2 2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT C§0 ﬂ VA 253 %%3214
B cL VREEMRGN_MEMVREG BUE 153; 2% DDRREG FB o
= M:ll/w PLACE_NEAR=R7320. 2: 1nm
hob™
Page Not es SR
Power aliases required by this page: VRRE';'\S_R? 'R3313 VR\E; = FRAMEGLE_BUE VREFVRGN
- =PP3V3_S3_VREFNRGN 9 100K §%:f\‘ RE317
- =PPVTT_S3_DDR BUF 5% AT a2 253 1A
- - - - =i 5atF 505
Signal aliases required by this page: 402, 2 Al 1/ 16W
- =1 2C_VREFDACS_SCL = Za 62"
- =1 2C_VREFDACS_SDA = VREFMRGN FRAMEBUF BUF_R
- =1 2C_PCA9557D_SCL w
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng AT
Circuitry. 2%:.ZLF
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Franme Buffer (1.8V, 70% VRef) [SC MASTERCKOT YON SYNC DATE-087 2672070
. FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
DAC Channe! : A B C C D D il =)
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC: 0x8B) ®
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1. 000V - 2.000V (+/- 500mnmV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) %%E@g@h%gﬁ@jg&?ﬁg%ﬁﬁﬂm
VRef current: +3.4mA - -3.4mA (- = sourced) +61uUA - -61uA (- = sourced) +6. OmA - -5.0mA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 132
DAC step size: 7.69nV / step @ out put 8.59nV / step @ out put 1.51nV / step @ out put 1 NOT TO REVEAL OR PUBLI sH I T 1N waLe or past [SE3 0~
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5

4

44765
LY 2

PLACE_NEAR=J3401. 15: 2. 54nm

s PCl E_AP_R2D_PI _P

518S0816

CRI TI CAL

J3402
CCR20Q; 6K710S

[

54_s5 73 gaflioa
878 13 255" 20
30'31 32 ag)

o]-s = < PP5V_S3_ALSCAMVERA F
Ol g SMBUSSMGASISA hieeaww W NRESR-WBTFES 3
ol SMBUS_SMC_A_S3_SDA B s 5 40 54 55 5
pIE o« USB_CANERA_CONN P ALS
ol o« USB_CAVERA_CONN N
C 1
7, snor  CAVERA
[ L3407
90- CHV
RERANS
4 4 (Y Y Y \3_ USB_CAMERA P @
1 Y Y 2 USB_CAMERA N Yea:im 30

PLACE_NEAR=J3402. 3: 2. 54MM

275 mA peak

206 mA noni nal max

2

PLACE_NEAR=J3402. 6: 2. 54MM

1.340
FERR- 120- CHM 1. 5A

1 PP5V_S3

8

0402-

LF

6 7 29 42 43 44 46 67 72 82 104

11172 0 1ue PC'EAPRzDCP@mgs
0. 6NH+ - 0. INH- 0. 85A 0w |1 sov omaoz s
0201
1 C3‘°54%F NOSTUFF PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
1
p— ?‘5%1”: — %:31‘{»7:1 11750002 4 RES, 0OHM 0201 L3470, L3471, L3473, L3474
2 128 cora T %
3301 ek cerm
3301
L3471
LYY 2 S.POE AP RD PL N }2oue  POEAPRDCN qmus 3V S3 WLAN FET
6N/ - 0. INH- O. 85A 10% | [ 1ov xsraoz 1
0.6 -0 201 0. 85 C3430 MOSFET TPCP8102
1 NOSTUFF OM T_TABLE NOSTUFF PLACE_NEAR=J3401. 17: 2. 54nm
- CHANNEL P- TYPE
_1"G8are 1c3473
— —— 0. 1UF RDS( ON) 20-30 MOHM @. 5V
SMBUS SMC O_SO_SDA ey 6 45 40 51 50 96 280, T iV
201 KR ceRM LOADI NG 1 A (EDP)
SMBUS SMC 0 SO_SCL
@s 5 48 51 80 98 ﬁ T_TABLE
L3473 =
1YY L2
W FI_EVENT L ame o POE AP 2R P rpmysicss 10750137 CRI ZI C(A)L
PCLE AP R2D P 0, BNH/ - 0. 1NH-0. 85A NOSTUFF ORI TI CAL B45
* 1347 13475 TPCP8102
PCIE_ AP R2D N 2 1u»: TR 15550367 R3452
NCSTUFF 19% 1A PEAK Ll:éé mm SR BTES A 0+ 005 (VIS
18 2 L8 él 1% wN LN WOTHEL @
—l— Kep. cERM —|_ YSR CeRM FERR- M 3 LY MIN_NECK W DTH=0.'5 mm - 1™ *———
L3474 J_ 16 s PP3V3_WLAN 2 A, PP3V37V\LAN7F 5 0612 . - J:/J ] ~ i PP3V3 S3
—
1 o 1008 4 ®pp3va WAN R © )
0. 6NH+/ - 0. 1NH- 0. 85A 3422 ca421 345l ot
4 . 1lu . 1lu _— . _—
51650582 L 3are G T_TABLE O 1UF A T 3450 1T Fiow
CRI TI CAL 2 i NOSTUFF o 18 08 % 245 i R3450 [,
X5R: CERM X5R: CERM - : - : . K
0%%%0013 .| PCE AP 2R PI P i e PLACE_NEAR=J3401. 29: 2. 54MV| PLACE_NEAR=J3401. 29: 2. 54MV L2 P3V3W AN SS 1/8/%/\/2 PM W.AN EN L
20 F- ST- SM 02 Tl3TI4C6L I P L 10% Y
32 31 bs| PCIE AP_D2R Pl _N go—cD:L-:A%igom = 2SRy 402
I | «(YY Y2 PClE_CLKIOOM AP_P am e = I SNS A RPORT P o 00 10
ol —
-4 3 - 1006 PCI E_CLK100M AP_CONN_P — oo 100 103
; 6 gg 5 ; 100s PCLE_CLKI00M AP_CONN N 1(YYY L2z PClE_CLKI1I00M AP_N am e e I SNS_AI RPORT_N
= 8 O O 7 PLACE_NEAR=J3401. 11: 2. 54nm
10 9
ol -
12 11| o
149 %3 |* BLUEI(I)-I-H i i
16 gg 5 1 Super vi sor & CLKFREG # | sol ati on
18 17 bl
= = - 0,
203819 USB_ BT P .o Del ay 60 ns +/- 20%
22 21 -
2412 %23 DY
26 3825 e 1 USB_BT. %szaga
28 27 : PP3V3_S3 BT,
0 O PP3V AN_F PP
300 129 ROEWEES 3 o T ey |, L3406 BVS_WANF . PP3V3 S3 rag 1 7 0 9 92 40 0050 5
22 g o1r 2 1 PP3V3_S3 6,7, 18,24 25 20 30 91 92 48 49 50 54 55 o il
T o 2 & FERR 3G M 1. 5A 'R3453  ['R3454 e
L £ 402 PLACE_NEAR=J3401. 27: 2. 54M 100K % 2K 1 C3440
- ew 1/ 16W LB440 __ 56
L e [‘,’F LF SLAAAPO16V T %;ERM
P3V3W.AN_VMOY TDFN 402
« AP_RESET_CONN_L AP RESET L
2
AP_PWR_EN
1073
« AP_CLKREQ Q L % 16 23
AP_CLKREQ L
PCl E WAKE L oD ¢ 7 25 22 0 'R3455
100K
o
View
o2 hi

am

1 — SR NS SV ESS
X19/ ALS/ CAMERA CONNECTOR

d} Appl e I nc.
®
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104
3130 29 25 24 18 8 7 6 - PP3V3_S3

o T

R3504

1%‘]! 275 "BP3va_s3_EXCARD R

88 73 55 54 50 49 48 32

M N_LI NE_W DTH=0. 5nm

NONE M N_NECK_W DTH=0. 2nm

QUTPUT DECOUPLI NG

402 VOLTAGES3. 3V Pp3V3 EXGARD_SW T
MT VOLTAGESS. 3V
ML o 2o
R3503 NG W T, 2 1 C3500 |t C3503
SHORT NONE NONE
D 570655555 ¢ _Pravs so SRR BBavs s0_excarp R
D0d%188 63 65 88 32 &% Nove M N-RECKW BTH=0. 2 CRITI CAL
402 VOLTAGE=3. 3V
oMT U3500
TPS2231
R53502N(NE 17 _[AUxiN - N AuxouT]
11 s7 41 32 25 22 20 16 7 _PPLVE_SO 1 ’\/\/\/0!2 "BB1vs S0 EXcARD R 2 |vi naP3 VOUT3P: L PP3V3 SO EXCARD SW TCH
™ N_LT NE_W GTF0. 6rmm VELTAGES3. 3V
V\gv?E w?:giws?wu 2nm VI N1P5 VOUT1P5| 11 M N_LINE_W DTS, 6
z AW BT, 2o . 1| "
—zu_csHDN" PERST* ot &350 €350
R3505 _1p excarD sTBY L idstev: |5 rorPErlpae
35 25 PLT RST BUF L 1 2 EXCARD RESET R L 6 |SYSRST* | [CPUSB* 2
[mmg TTF e
1/5102w 19 ~OC* (1 Py
24 8 (0T} EXCARD OC L | NCO RCLKET EXCARD_RCLKEN
NL_18 EXCARD RCLKEN
NCx—+ R 32
NCx—={NCL
32 31 30 29 25 24 13 8 7 ¢ _PP3V3 S3 NCx2{NC2 PPLV5 SO EXGARD SW TCH
104788 73 55 54 50 49 48 NC3 VOLTAGE=1. 5V
NCX-4 Moesowone |+ C3502 |+ C3505
NCx-e{NcA THRML_PAD 21 0. 1UF 10uF
C3550 1 GN\D 20
0. 1uF —— ~
T Al [pull-ups to AUXIN rai |
CERM 2
402
5
22 o _EXCARD CPUSB L 1 i PLT RESET SWTCH L
4 _
U3551 EXCARD CP =
32 ¢ _EXCARD CPPE L 2 EXCARD CPPE L
3 EXCARD CPUSB L
90- CHM
DL P
RN
100 32 24 5 CH USB EXCARD N = mUiBBAE)éPﬁMRJ‘ED N 4 Y Y 3 USB2 EXCARD CONN N 6 32 100
100 32 24 5 USB EXCARD P — USB EXCARD P 1 Y Y 2 USB2 EXCARD CONN P 6 32 100
MAKE_BASESTRUE PLACE_NEAR=J3500. 3: 4nm
90- OHM- 100MVA
DLP11S
R
95 16 E PCl E_ CLK100M EXCARD N 4 3 PCl E CLK100M EXCARD CONN N 6 32 100
95 16 [rRy—PCLE_CLK100M EXCARD P 1 VY L2 PCI E_CLK100M EXCARD CONN_P 6 32 100
B PLACE_NEAR=3500. 19: 4mm
PLACE_NEAR=3500, 24: 4mm
C3571
100 16 [gy-—-PCLE_EXCARD R2D C N 1112 oauE PCl E_EXCARD R2D N 6 32 100
100 16 [T PCI E EXCARD R2D C P 1|2 g que  10% || 16v xsr402-1 pCl E_EXCARD R2D P 6 32 100
10% || 16v x6R402-1
C3570

| NPUT DECOUPLI NG

32 PP3V3 S3 EXCARD R

PP1V5 SO

PLACE_NEAR=J3500. 25: 4mm

102 109 91 89 88 85
46 41 40 39 36 35 32.28_26_25 23 12 7
83780 73 72 62 61 57 54 52 51 50 49

1 C3530 |* C3531

2_PP3V3 SO
s

32 _EXCARD RCLKEN

N S 74HCIGDOGNDG
scro-5

326

U3560

4 EXCARD CLKREQ L

PCl E EXCARD R2D N

100 32 6

EXPRESSCARD/ 34

FLEX CONNECTOR

100 16 5 (OO} PCl E EXCARD D2R P

100 32 6

PCl E_ CLK100M EXCARD CONN N

EXCARD CLKREQ CONN L

PP3V3 SO EXCARD SW TCH

PP3V3 S3 EXCARD SW TCH

PP1V5 SO EXCARD SW TCH

SMBUS PCH DATA
89 62 48 41 30 28 26 23 15 6L YN

32 6 _EXCARD CPUSB L

USB2 EXCARD CONN N

100 32 6

6 32

6 32

6 32

DETECT- CHANGED

54 50 49 48 32 31 30 29 25 24 18 8 7 ¢ PP3V3 S3

CRI TI CAL
58
5022507, Q27
29
2 o+
— . gc %5 . PCI E_EXCARD R2D P 6 32 100
~ o=
- OC L PCl E_EXCARD D2R N T o 16 100
o O ou ELE PCl E_CLK100M EXCARD CONN P 6 32 100
- O o — EXCARD CPPE L 6 32
o 16 -
&— 10, PP3V3 SO EXCARD SW TCH 632
O 1B o PLT RESET SWTCH L 632
12 O =
o OC R PCl E WAKE L 0Ty ¢ 17 25 31 85
5 O o2 PP1V5 SO EXCARD SW TCH 6 32
P
v—'\vK: . O O SMBUS PCH CLK CBD 5,16 23 26 28 30 41 48 62 8
NSO o0 5ine
o= > O O USB2_EXCARD CONN P 6 32 100
b Ol 2 0
= 518S0647

PCH GPI O LATCH CIRCU T

104788 73 55

C3510:
1

2
402-1

56 9[> ENET_LOW PWR

DLY bl ock is 20ns nom nal
When ENET_LOW PWR deasserts,
deasserts for >80ns,
10ns regardl ess of RST_IN# state.
Ot herwi se RST_OUT# fol |l ows RST_I N#

Must STUFF R3512 and NOSTUFF R3514
when R3511 is NOT STUFFED.

4 orRITIicAL

=TT ENET_RESET _L_R

VDD R3514 and R3512 nutual |y exclusive
U3511 to bypass reset |ogic
SLGAAAPO14V
v 0 R3g14
- RST | RsT ourr} 4 SLG ENET _RESET OUT L 1 2 ENET RESET L a4 B
LOG C O &,{:\é}!/v}é\/ _—@ Et
RST_I N* 466
DET_IN D , NOSTUFF
RO T 1oL ((D): 8 NC 1R35_']_2
1 DET_CHNGD* 8%
N(D) 7 1/ 16w
NC
beT_aur] Q%ELF
THRM
D PAD
n o

R3561* EXCARD_CLKREQ_ CONN
100K
1%
e
e, ~ U3561
SN7ALVCLG04VZPR
EXCARD CLKREQ CONN L B1 (=]
BGA

o

RST_OUT#
then asserts for

SYNC _DATE=07/27/ 2010

ISYNC MASTER=K92 ERI C

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 "COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

I NC.

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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CRI Tl CAL
OVl T_TABLE
s - PCLE_T29 R2D C P<0> C360(1)UF « PAE T29 ROD P<0> vi9 | per 6 U3600 FEr 0 Pl V21 w POLE T29_D2R C P<0> C3604(1)UF1 : ~POE T20 D2R P<0> gomy s
T19 T21 y
w o PCLE_T29_RPD C N<0>  C3601 . s PO E T20 R2D N<O> PER O_N T29 PET 0_ o PO E T29 D2R C N<O> C3641 PG E_T29 D2R N<O>
0. 1uF 10% 16V X5R 402 FCBGA 0. 1uF o% 16V
(SYM1 OF 2)
=0 —PAE T29 R2D C Psl> L3002 | C?’GOqu I—W—rsmm—. s PO E T29_R2D P<1> P19 |pem p % Per 1 A P21« POIE T29_DPR C P<l1> |—|C3604fu; b T S 28, 2R P<l> ooy«
ML9 M1 p
w o mmyPCLE T20_R2D C N<1> C3603 = POE T29 R2D Nel> PER_1_N|y F | PETL = PCIB T29 DOR C Nel> C3643 :||: PCE T29 D2R N<1> oo
0. 1uF g 8 EH % 0. 1uF g
oo m—PCOLE_T29_R2D C P<2> C3600;1UF1 ¢ —Tsv—sR—aor—Les PCLE_T29_R2D_P<2> K19 | peg 2 p & Eloer 2 ol K21 . POE T29 DPR C P<2> C3604;1UF1 : o PCOLE T20 D2R P<2>  yomy oo
~ H19 H21 y
D s oy POLE T29_R2D C N<2>  C3605 :1: ~PCE 129 R2D N2> PER 2 N L PET 2 = BB 129 L2R G Ne2» C3645 :||: POE T29 D2R N<2> oo
0. 1uF g — 0. 1uF g
s m_PCLE T29 _R2D C P<3> C360016UF1 o « PAE T29 ROD P<3> F19 | per 5 p ol per 3 Pl P21 o POLE T29 DPR C P<3> C360416u; : ~POE T20 D2R P<3> oo
] 5 = .
w o mmyPCLE T29_R2D C N<3> C3607 |- =POE T29 R2D Ne3> 22 jpem 3 N e s N2« POE 129 DR C N8> | C3647 :||: POE T29 D2R N<3> rom .o
0. 1uF 0 0. 1uF g
NO STUFF
PP3V3_T29
21 716 19 25 22 20 25 08
oo ARr R3610 o P = NONDCO wakerl, FL_ T29 PCIE WAKE L R3651 2, pp 2
DEBUG For nonitoring current/voltage e 10K % 1/ 16W MF-LF 402
TP_T29_MONDCL R361101 AAN ~T29 MONDCL A20 | vonoct persT|,E6  T20 RESET L “
NO STUFF
g E14
TP T29 MONOBSP  C3615 :||: T29 NONOBSP K17 | yonossp RSEN T29_RSENSE
DEBUG For nonitoring clock 0. 1uF ° s
TP_T29 MONOBSN  C3616 |- T29 MONOBSN M7 | vonoss R3?%§
0. 1uF ° 0.5%
o8 35 3¢ 53 25 10 16 7 _PP3V3_T29 10180
VF-LE
. 603,
RBI As|_E16 T29_RBI AS
R3690!| |'R3691 C3690i R3692| | R3623'| |'R3622 |'R3621
1UE 3. 3K 10K 10K 10K
3. 3K %6 SK 8% ¥ legg‘} M:lgg‘}% § Liow Liow [ Not used in host node
%’EE? Al o M T TABLE a3, a0z, [ 402" 2402 @i [PoersT orluKL TP T29 PCIE RESETO L .
P2l 2 ; " I PCI E_RST_1* |32 TP 129 PO E RESET1 L
= w @129 CLKREQ ISQL_L P3| pai £ cLireQ 07 |1 o
U3690 R3693 T29_GPl O<1> W pa £ oLkres 1+ |0 8| paE st 2|8 TP 129 PCIE RESET2 L
- |2 J4
(T29 SPL_MSL)  5|p 3090 2 (129 SPI_M SO 53K To0 GPl O=2= wd ror & orea 2 |B % PCI E_RST_3*|, TP_T29 PCIE RESET3_ L .
() L4 " T3
C (T29_SPI_AK)  6]c okxg 1. 8v ey T29_RSVD PaE_CLKREQ 3 [% O g o JTAG LSP TOI am ¢ o0 o0 PP3V3_T29 7 1019 25 33 26 25 a0
(T29_SPl_CS 1) 1ids. 2402 2 T29_SPI _MOSI PLee g 5 ) 2 A e T am
, T29_SPI _M SO M| ee po - s 'R3698
T29ROM WP_L 3w - Tpg_TL JTAG | SP_TDO 5 19 65
v 2 T29 SPl_CS L N2 | e cs [ D 10K
T2 DL 7dHabL o2 T29_SPI _CLK L2 EEicLK“‘-“J E REFCLK_100_I N_P| PClE K100M T29_P 16 95 g?‘/%’lew
vss TN oo _T29 THERMD P 22 | Trerm op REFCLK 100 INN &6 PCIE CLKIOOM T29 N e s 2402 R3695
0% e BL GND balT for THERMDN | -
o0 T9 TEST EN " e | resr en % xTAL 25 IN_PL7___SYSCLK_CLK25M T29 R o 10 2 SYSCLK CLK25M 129 rm s
TP 129 TEST PONT 0 5 |1est pant o|B 3 xTAL 25 outl 8 TP T29 XTAL25QUT 1w
| . 1 -
TP 129 TEST PONI 16 |restpanr s e ™k a2 T29 TMJ GLK QUT R3696 Mo
L TP_T29_TEST PO NT 2 TEST PO NT 2 | TMI_CLK_I T29_TMJ CLK_IN %
T29_TEST PO NT 3 L6 | est_painT_a |- NO STUFF Miﬁg
R3699* 2
10K
:
o135 s _DP_T29SNKO_M._P<3> AA; DPSNKO_M._LANE_3P | iﬁ%v -
. Y. 2
SNKO AC Coupl i ng o733 6 i Izgzzig & :;‘::23: = DPSNKO_M._LANE_3N
97 33 6 DPSNKO_M.__LANE_2P £
- DP_T29SNKO_M._C P<0> C3602(1)UF1 I;an o DP_T29SNKO_M._P<0> ;4 4 o DP_T29SNKO_M_N<2> Y5 | oPsNko_M__LANE 2N | =
7o —DP_T29SNKO_M._C N<0> C3621 DP_T29SNKO_M._N<O> , 4, o [ o aso DP_T29SNKO M _P<1>  AA8 | ppsao ML_LANE 1P
0. 1uF |10% 38 i o733 6 _DP_T29SNKO_M._ N<1> Y7 | DPSNKO_M._LANE_1N [ DPsrRco_ML_LANE 3P| AAL8 TP DP_T29SRC M._CP<3>
= Y17
01796 DP_T29SNKO_M._C P<i1> C3622 :||: ] DP_T29SNKO_M._P<1> 4 o220 _DP_T29SNKO M._P<0> AAL0 |ppgyeo_m_LANE 0P | DPSRCO_M._LANE_3N TP_DP_T29SRC M._CN<3>
C3é)2§u': I32% 18% o7 33 6 _DP_T29 SNKI N<O> Y9 | DPSNKO_M._LANE_ON | DPSRCO_M._LANE 2P| AAL6  TP_DP_T29SRC M._CP<2>
Y15
o770 s ry—DP_T29SNKO_M._C N<1> . 1u|; I;ODD DP_T29SNKO_M._N<1> ¢ 5 o o o DP_T29SNKO_AUXCH P VL | ppenko_AUX_GHP o| DPSROO_M_LANE 2N TP_DP _T29SRC M._CN<2> .
B é4 X5R 402 o733 6 _DP_T29SNKO_AUXCH N V2 | DpSNKO_AUX_CHN >_ g DPSROO_M._LANE 1P| AAl4 TP DP_T29SRC M._CP<1>
Y13
o7 7 s Ey—DP_T29SNKO_M._C P<2> C360 4 |1 5y DB T29SNKQ_M._P<2> ., o ) DP T29SNKO HPD V5 | ppenko HOT PLUG DET < DPSRCO_M._LANE_1IN TP_DP_T29SRC M._CN<1>
DP_T29SNKO_M__C N<2>  C3625 |zXR " DP_T20SNKO_M._N<2> 7 j§| vesroom_imeop| AM2 TP DP T29SRC M. CP<0>
o779 sm———ﬁ ow Ty o3 07 R3630" w o3| orsroo u Laeon Yil___TP_DP_T29SRC M__CN<O>
100K o2 s DP_T29SNK1_M__P<3> DPSNKL_M._LANE 3P | ) e
e DP_T29SNKO_M._C P<3> C3626 : || DP_T29SNKO_M._P<3> ., o, 1180 o5 o _DP_T29SNK1_M._N<3> 8 | ppenKi M. LANE 3N 7)) oPsro_Aux_crp| WO TP DP T29SRC AUXCH CP .
[To% 15 VF- LF DPSRCO_AUX_CHN TP_DP _T29SRC AUXCH CN
O T29SNK e CBGOZ%UF X5R 402 OP T29SNK Ne 402, o ss s DP_T29SNK1 M._P<2> V11 | bpsnKL M. LANE 2P 5 - va P T2 HPD 100pF SRF > 40MHz
e 9SNKO_M._C Ne3> o 10F I; %5y ISNKO_M._N<32 e 20 s o DP T29SNKI M _N<2>  UL0 | pponi_w_LANE 2N | [DPSRO0_HOT_PLUG_DET ISR BYPASS=U3600. Y19: : 2nm
= v o DP_T29SNKL M__P<1> VI3 | ppsaki WM LANE 1P op ATEST| Y19 T20 DP_ATEST ~ BYPASS=U3600. Y19: : 5. 08nm
o7 70 sq@ry—DP_T29SNKO_AUXCH C P C3628 || DP_T29SNKO_AUXCH P ¢ 4+ o aa s DP_T29SNK1 M. N<1> U12 | ppsniki_ML_LANE_IN DP_RES_0 /Yjéo C3685L 3686
0. 1uF 'l x5 2062 ¥ DP_RES 1 1 T29_DP_RES 1 1
, DP_T29SNK1_ M _P<0> _ Vi5 —RES_
e DP_T29SNKO_AUXCH G N_C3629 . |: DP_T29SNKO_AUXCH N ;55 o T O T20SNKL M N=0> U | e M e o |5 100'38';’ 98.%01UF
0. 1uF xR 462 - R3685!| [*R3632 By 2 2 Gim
. 07336 DP_T29SNK1_AUXCH P V7_| DPSNK1_AUX_CHP 14. 0K 100K 402 402
SNK1 AC COUp| 1 ng o733 6 _DP_T29SNK1 AUXCH N U | DPSNKL_AUX_CHN leég‘} g%"f@ﬁy
o770 o ry—DP_T29SNKI_M._C P<0> C3630 - |10 5 DP-T29SNK1L_M._P<0> . o 50 50 (T} DP_T29SNK1_HPD Y | DPSNK1_HOT_PLUG DET 402, 2402 =
0. 1uF ><5R° 462 _
o796 DP_T29SNK1_M_C N<O> C3631 - |1o DB T29SNKL M._N<O> ;5 R3631: L L
0. 1uF I xR 262 10%‘; N T29 R2D C P<0> A6 | pRTO_T29T P] [PRT2_T20T Pl _Al4 NC T29_R2D CP<2> o ¢
o770 s rEy—DP_T29SNKI M._C P<1> C3632 - Iio 5y DB T29SNKIL_M._P<1> .. ﬁ’;igg o7 55 6 @E T29 R2D C N<O> A4 | prTO_T29T N prT2_T29T N_A2 _ NC T29 R2D CN<2> oD ¢
0. 1uF I 138% 78Y 2 s
w856 T29_D2R P<0> A | prTO_T29R P |2 PRT2_T29R P| C12 NC T29_ D2RP<2> .
o IE——-—|DP T29SNKI M. C Nel> C3603§uF I_“W_m—xspe oY DP T29SNK1 M. N<l1> o or 1 o EE T29_D2R N<O> = PR‘r07T29R7N§ N E PRT2_T29R N_CL0___NC T29_ D2RN<2> @@s
B T29_ LSEO<0> 36 | 129_0_LSEO T29 2 LsEq T29 LSEO LSOE2 oD - =
85 m _U_| &
Al DP_T29SNKd_M._C P<2> C3%3‘11u|; I;g‘,’; 59 DP_T29SNKL M. P<2> « o os rmy—129_LSCE<0> K5 | 129 0_LscE T29 2 Lsce| B T29 LSEO LSCE2 ame = SYNC VAGTER=120 REF SYNC DATE=11/ 097 2010
~ - — TTTLE
o796 DP_T29SNK1_M._C N<2> C3603i>UF DP_T29SNK1_M._N<2> , ., oo e g T29_R2D C P<1> AL0 | per1 1207 ] o PRrs T20T Pl A8 NC T29 R2D CP<3> — T29 Host ( 1 of 2
X5R 402 N T29 R2D C N<1> A8 | prT1_T20T N PRT3_T29T N_ALS NC T29 R2D CN<3> o ¢
w770 DP_T29SNK1 P<3> 2 1UF: ;g%, T DP_T29SNK1 P<3> 5 o oo o - T29_D2R_P<1> B | prr1_T20R P % %) PR3 T20R Pl C16  NC T29 D2RP<3> - CB Appl e I nc. D
s DP T29SNKL M. C N<3> C3637 :]|- ) DP_T29SNKL M. N<35> ¢ o or o7 o5 o ry—129_D2R N<1> 6 | pRT1_T29R_N 0 Q | PRT3_T29R_ C14 NC T29_D2RN<3> am e ®
o 0. 1uF 1 133% 8% o @129 _LSEO<1> &8 [120 1 LSEO T29 3 LSEd_@ T29_LSEO LSOE3 oD NOTI CE OF PROPRI ETARY PROPERTY:
o [T T29_ LSOE<1> H T29_1_LSCE | _T29_3_LSOH| HL T29_LSEO LSOE3 o L THE | NECRIATI ON CONTAI NED HEREI N | S THE
o 70 omry_DP_T29SNK1_AUXCH C P C3638 DP_T29SNK1_AUXCH P . o R POBLOSOR AGRERS TO THE FaLLow G~ ' N
1uF ><5R 282 o7 o5 ssqgry—1 2C T29 SDA F3 729 _spA NOTE: All unused LSOE/EO pairs should be aliased | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 36 OF 132
o7 79 DP_T29SNK1_AUXCH C N C3639 . DP_T29SNK1_AUXCH N 5 o o7 65 15 oL 2C T29_SCL FS | 129_scL together. Other signals okay to float (TP/NO . Ll N 1o e o S T N WoLE R PART
0 1UF X5R 402 I'V ALL RI GHTS RESERVED 33 G: 105
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Current

35 7

PP1VO5_T29

2100 mA (Single Port)

2250 mA (Dual
EDP: 3000 mA

nunbers from Vendor

PP3V3_T29 7 16 19 25 33 35 88
135 mA (Single-Port)

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

sl i de (<REDACTED> power

nmeasure 1.ppt),

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

152 mA (Dual - Port)
EDP: 200 nmA

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

SYNC MASTER=T29 REF

now, replace

characteri zati on.

SYNC DATE=11/09/ 2010

TTTLE

T29 Host (2 of g

d} Appl e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL CO\/PUT
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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P t
age Not es -
Power aliases required by this page: CRI TI CAL xdzg gi; ;/30\1/2\/ T2 9 1 5V BO OS t Re g U I a.t 0 r
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y vgs(th)-' Y CRI TI CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 : : T29BST. Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) PPBUS G3H sF8409DB Fg?gggg: ge;r?% 7@0é' 5V Vgs L3895
- —Eggxg ;(2)959!:‘; . (3.3V FET Qutput) N VAL /\BGA o PEVI N aw T29BST 1OHHWM T29BST BOOST
- =PP1V05_T29_P1VO5T29FET (1. 05V FET Input) ﬂ;f‘”gess required < [0 o)« FRERR-W BFFES: 35™m T29BST. Y | T29BST: Y PCVBO63T- 100V BIEES: 35
- =PP1VO5_T29_ FET (1. 05V FET Qutput) © T29BST: Y T29BST: Y 1271 ¥alt ags ot Specified here CB?O%Q 1 CBlSO%% 1 Bl BT ERE
1 S . i
Signal aliases required by this page: R3487%9 1C3880 o T29BST: Y iy T 129851 Tszl\ngés_r_ v CRI TI CAL
DI |- =T29_CLKREQ L 2R3 = ggfleF R3891! B B R38891 , T29BST: Y D
- =T29_RESET_L T Tk e - 200K | ~ o|o|o|d|o 2]
G 405 17160 TN clalo 9 SZszm-us
BOM options provided by this page: T29BST PWREN DI V L VL £ CRITI CATSW_/ M:lﬁ}é? " DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y <R12 T29BST: Y 402,
: T29BST _EN WLO 25 |leNn' uvLO snsi1| 6
R3881" u3890 T29BST_SNS2
33QK LT3957  snsz| 8
13? T29BST_| NTVCC 28 || nrvee N XWiR95
402, 2 % 1 PLACE_NEAR=C3895. 1: 2 mm
1 T29BST_VSNS
30
T29BST N L . T29BST_VC Ve > T29BST v
! 1 NO STUFF R38951
T29BST: Y bz T29BST RT 33 |gr & Ne 1 C3888 37K
8805 = o L Toom 3% _PPISV T29 ...
SSMEKISFV —| T &, ME— b, _ —+ Vout = 15.47V —
sooveswie L | H T29BST_SS 32 |sg Jo=s <Ra>Z| |[T29BST: Y[ |T29BST: Y
. . To0BST FBX 13895 | [1C3897 | Max Current = 1A
1[6™st3 ] | 2 FB —¢ —— 4 7UF | L 4-7UF = — 300KHz
o= > T29_A_HV_EN 1%9535 Y T29BST: YTzlgsk‘BEngé; T29BST: Y SYNC NO STUFF TzRgsl‘BEs;g gl 2 BV cerm 2 BV cerm req =
= [|'Rs89 1 (3893 R3894 1 (3894 1 C3889 3896 1265 1265
1% - 98-%01UF ) = 9,,33F P N - —— 10OPF A% [T29BST: Y| [T29BST: Y T29BST: Y
F 22—,\,{ MF-LF 2&5M><5R RIS NEIREIEIN ng M:-Ll\év 61 8 81 1C:3899
402 265 402, [N Nf o EIRIEIEIET 402 4025 UF — 4. 7TUF —— 0. 001UF
<R2> GND_T29BST_SGND < > X7R- céé\r?: 2 X7R- céé\r?: 2 2 %(8/\2
WLO(falling) = 1.22 * (RL + R2) / R2 @aktb\ggﬁow&tﬁi 35" 1206 1206 402
WLQ(rising) = WwLQfalling) + (2uA * R1) SGAD
; SN shorted to — * J_
. . WLO = 4.55V (falling), 4.95 (rising) pvhnringi Vout = 1.6V (1 + Ra/ Rb)
si de package, =
C Supervi sor & CLKREQ# |sol ation o W necsstary: C
‘el b ] £ PPIVE_SO
o ei"s ot PP3V3_T29 716 19 25 33 34 35 88 T2QBST Y
5o 88 T29BST: Y
Cg>8109 1 «| CRITICAL |*R3807 o L VBN 7 FEAPE 1R3888
Pl atform (PCl e) Reset ' é gj— VoD 100K —— 330K
2 u3soo0 iliow ] e
% LT _RST_BUE L 402 SLGAAP016V 2452 Ts g2 Max Vgs: 10V L5
TN PP1VO5_T29 ;4 5 T29BST_SHDN DI V
R3803? senee] 2 = T29BST: Y
10K = s : T29BST: Y
112 R3887 3lp 888
) Ve DE 330K —
Qpen-Drain GPl O 65, | SSMENS7FEAPE
4 T29_RESET L - Liow ™
w0 m>—T29_SW RESET_L 3w OV = 50 ns 1/ 20% L 462" "
o JEN T29 CLKREQ I SOL_L = 179
e 33 35 —
w0 - T29_CLKREQ L slar e =0 ckreo TS L 1 SMZ_DELAYED PVRGD ¢y ss o0
Pul | -up provi ded by SB page. an R WE_BASES ZUE =
n o
B 3.3V T29 Switch B
102,100 91 99 U3810
B %% 3 pP3V3_ S0 TPSgS%924 PP3V3_T29 7 16 10 25 33 34 35 88
A2 ) art A Max current = 1.7A (850
B2 [JVIN Ve Bl
CRI TI CAL U3810 & U3815/U3816
2
38101 N o Par t TPS22924C
g;%hvf?l' s} Type Load Switch
402
R(on) 18 nChm Typ
50 nChm Max
= Max Qut put: 2A per IC —
1. 05V T29 Switch
S}g:g;ugozg %2 PP1VO5 SO TPSgS%924 PP1V0O5_T29 7 34 35
P s A2 Al Max Current = 3.4A (85C)
B2 |)VIN  vout([B1
C3815: CRI Tl CAL
e — @ oy
6, SV 2 GND
CERM
402 Ei
A = SYNC MASTER=T29 REF SYNC DATE=11/ 09/ 2010 A
e
U3816 T29 Power Support
TPS22924 gy e zio ez |
2 AL D
B2 |WViN  vour([B1 d} Appl e Inc. Iuggum_l—
CRI TI CAL ©
s > T29_PWR _EN < lon . U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE OF PROPRI ETARY PROPERTY:
Pul | -up provided by SB page. ~ FHEPRN AN | L%%AQERPEEE%&THE e
(6] THE POSESSOR AGREES TO THE FOLLOW NG
l I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 38 OF 132
1l NOT TO REPRODUCE OR COPY I T
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BCMb7765 ENET SR pins are internal 1.2V switching regulator. See note for SR _DI SABLE bel ow.
If disabled: Ckay to float VDD, VDDP & LX pin. VFB nust always connect to =PP1V2_S3_ENET_PHY.
I f enabl ed: VDD/ VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Speci al Star routing needed on these pins. Decoupling on Pg 37. PP1V2 ENET Jeem
2?27 -
ot a2 . PP3V3_ENET ???mA (1000base-T, Caesar V)
281mA (1000base-T max power, Caesar |V) VDD for Card Reader 1/0O
s PP3V3R1V8 ENET_ LR OUT REG
CRI Tl CAL ENET_SR LX
900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHM+ 0. 5A —PP1V2 ENET ;57 CElaTé%L
4 1 2 PP3V3 S3 ENET_PHY XTALVDDH FERR- 600- OHM 0. 5A D
D su ek WETHES: 2 Th ngooi PP1V2 ENET PHY AVDDL 1 2 |
. . mm
0.1 %) NECK W, OTH=0 2 mm SM
xrr iy c3921:  |1C3920
CRI Tl CAL 0 0. 1Lé§ —_ 4 40£UF
L3905 = 3 2 4 CRI Tl CAL
FERR- 600- OHM 0. 5A X7R- CERM XBk CERM 13955
4 1 2 _PP3V3 S3DT'I_E'=NEI PHY_ Bl ASVDDH FERR- 600- OHM 0. 5A
M RESWETHED. 2 _L1C3905 = PP1V2 ENET PHY PCIEPLL 1 (YYY L2 |
0, 1UF — -5 SM
i( % VOLTAGE=T. 2V
2 13K cerm C3926 1 1C392
CRI Tl CAL A 0.1 F;—— e 400 UF
FERR G00SGM 0. 5A = xR CERY 2 2 e cerm CRLTI CAL
- 600- : 5y &5 13930 —
4 1 2 PP3V3_S3_ENET_PHY AVDDH FERR- 600- OHM 0. 5A
SM - 3 hm =
VMCLHZTAEEE%ﬁ_ 3§¥FE8.3 ™ R3910: L?}gu%oji?}gu%l PP1V2 ENET PHY GPHYPLL ! r 2
4.7K 5 5 e St VA
5% .
w8 T i e [2 BE cor 39311  [1C3930
402, 0. 1&?3;7)—— f— goo”UF
3 2 2 Gepl
= = X7R- ) %(8 CERM
L B O =
R3940!| |'R3941 G915t ! C39u1F6 .
4IRS 28, 7K - %7 o2 s 5 o=lelel 5| g 9 2 glglql 2l g sl 39361 [“E3H5E LR OUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1/16W 116w X5R- 2 2 YOR CERM 0. 1UF - L = ;
C 102 100 51 69 63 55 PP3V3 SO VE L VE-LF &Y X8 = N— % — = Ly i»‘%}" the card reader on-chip I/0O C
4050814871373 e1" 557551 %5h 3o 4025|2402 ARG g v 5 g 2 > A g E vbbe X7R-C§Fa\§ 2 2 xgg}' Connect only to U3900 pin 20.
x | [0 4 S 0, 8
3950 11R|§942 1 E é 5 g @ S 3 — _PP3V3RIV8_ENET LR OUT_REG =
= \ =
0. 1uF 5% Current MT oo
o5 16 PCl E_ENET_D2R N 1|2 LWL m ting v 5 =
,402  Resisto U3900 &
1% 3951 PP3V3R1V8_ENET LR OUT_REG,
[ O 1 ENET_VIVAI N_PRSNT 58 VMl N_PRSNT(1 PD) BCVB7765B0 TROO_P|_40 ENET_MDI _P<0> - VAKE_ BASESTRUE
402 . QFN- 8X8 TRDO_N|_41 ENET_NMDI__N<O0> 37 96 M N_LINE WDTH=0. 3 nm
55 15 (OOT} PCl E ENET_D2R P 1 H2_| «| PAE ENET PR C N o 27|rae XN TroL Pl 44 ENET VDI P<1 o _ M NREGK W DTH-0. 2 mm
10% o PCl E_ ENET_D2R P - 28 43 ENET N<1> 37 o
& T = -—hpacror CRITI CAL LS TR = Y=V = SR = 13970 |1C3971 |2 C3972
C3955 8% «| PClE ENET R2D P . 33|pgE RO P TRO2_F 22 37 98 4o JUF " —— 0 TUF" —— 0 TUF
0. 1uF | POIE ENET_R2D N i leaE RO N TRD2_N ENET_MDI_N<2> a7 50 2 B% > X > X
o5 16 PCIE ENET RRDC P  1]|2 - _RXD_ Tros_P|_50 ENET. P<3> . RR/OERM |2 XIR CERM X5 cerm
L% 5 16 (T PCl E CLK100M ENET_P - 31 |pcl E_REFCLK_P TRD3_N_49 ENET_MDI _N<3> 37 96 ]
iy %3%“:6 s 10 (I PCl E_CLK100M ENET_N 30 |POIE REFOLK N
402 . [ GPlool 5 =
1|2 11 * o ~“—X NC
o 16 my—PCLE_ENET_R2D C N H % 2 TR ENET_RESET L - PERST* (1 PD) —[ GPIO 1/ CR BUS_PWRL 8 g
R3943 ¥ 1 @ ENET_CLKREQ L & 5CLKREQ (D) REIGPIO2[ 9 g ENET_MEDI A_SENSE o -
0 X3R . NOTE: "1Px" == Programmabl e pul | - up/ down
= o ENET_WAKE L 1 ’\/\ﬂ/\zZ 482 ENET_WAKE R L - gWKE (D) 1 o, pereC e o TP SDOONN DETECT .
(See note) 1/51/50W SD_DETECT can only be used active |ow due to errata. e
VAKE# VELF %2 19 (T ENET_LOW PWR - 4 |LONVPWR (I PD) (1P CR.CMD CLE| 26 TP_SDCONN_CMD ame
—_— | 2
Must isolate from PCle WAKE# i f PHY BCMVBb7765_SMB_CLK o= O |5VB CLK CRCLK/RY_BY*| 21 g TP_SDCONN_CLK o ¢
is powered-down in S3/S5. Standard BCM67765_SMB_DATA ©@=— 10 [SVD_DATA (1 PD) CR_DATAO| 25 gy TP_SDCONN_DATA<0> s
N- channel FET isol ati on suggest ed. 66 CR DATAL| 24 g TP_SDCONN DATA<1> N
B If PHY i s al ways powered then alias “E—‘-‘— CMS;;GS%LKMZC/LE LD S CR DATAZ| 23 g g TP_SDCONN_DATA<2> . B
=ENET_WAKE L to PCI E_WAKE L. “%‘T 2 CR DATAZ[ 22 gy TP_SDCONN DATA<3> e s
- [BCNB7765 CS L "‘I .53 o - CR DATAA| 52 gy TP_SDCONN_DATA<4> .
* ' = CR DATAS| 53 gy TP_SDCONN_DATA<5> .
s _NC BCVb7765_SPD10OLED L 2 |SPD100LED*/ SERI AL_DO  ( OD) o CR_DATAGL_54 gt TP_SDCONN DATA<6> 8
s _NC BCMb7765_TRAFFI CLED L ¢ 67 |TRAFFI CLED*/ SERI AL_DI  (CD) ~ CR_DATA7|55_ g TP_SDCONN DATA<7> oo
2 YSCLK_CLK25M ENET 18 =) CE*/NB_I NSt | 59 NCCE L MSINS L s No M5 (Merory Stick) Insert feature needed.
s@%.,_nglo £ |: CRLED/ALE 60 g TP ENET CR PWREN oy Oontrof si gn)all to I?ght LED or control SD bus power.
NC>— ~ CRWPH/ XD_Ver | 57 g TP_SDCONN_WP o
RDAC XD_DETECT| 68 o, BDVB7765_SR DI SABLE R3980 1K 1,Ar2
- THRM_PAD - 5% I7T6W M- LF 4027
PHY Non- Vol atil e Menory 31 l
ROM contai ns MAC address, PCle config BCVB7765 supports both active-levels for We. = _
info as well as code for Bonjour proxy. 1 PP SR_DI SABLE nust be pul | ed down to use
Required for proper PHY operation. internal SR IPD has a race condition.
(Requi red ROM si ze TBD)
7571 36 25 7 _PP3V3_ENET
b 1C3990
vee f— o}UF:
U3990 2 3L ceru
AT45DB011D 4
SOl G 8S1
s _BCVB7765_SCLK o 2 |sck SIL1l g BCVB7765_MOSI 46
A - omT - A
 BOVB7765_CS L 4 cs SYNC MASTER=K92 ERI C SYNC DATE=10/ 19/ 201Q
’ T 8 > + BCMB7765_M SO Elﬁé HY (
5 " -
——> QWP NOSTUFF RNET P CAESAR I V
3 JRESET* R3990 |['R3997
L—9
an 47K 47K d} Appl e I nc. D
: e 2 —
2402 2 "
NOTE: Pul | -down on SO plus internal pull-ups on ICE OF P RI ETARY P ERTY:
other 3 SPI pins configures ENET for the PRI ETARY | PP N RRPE R OVPUTER. | NG
L At mel AT45DBO11D (1Mpit) ROM If a different T e o e o e e 39 OF 132
ROM is used then the straps nust change. Il NOT TO REPRODUCE OR COPY | T
NOTE: ENETM requires Sl pull-down instead of SO 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
IV ALL RI GHTS RESERVED 36 G: 105
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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)
D
Pl ace one of 0.1uf cap close to each centertap pin of transforner
ENETCONN _CTAP o
:0a0p0:040p2: 0400 4: 4006
gﬁg%@ gﬁg‘b@ gﬁg‘b@ gﬁ‘g}%@
TH#E, T, TR, TR
CRI Tl CAL
14
w oy ENET_MDI _P<0> 1 Y |12 L EneTcon p<o>
w oy ENET_NVDI _N<O> 2 E L@J= 11 _,ENETCONN N<O> | T
3 ,-I—E 10 ENET_CTAPO RJ45- -3
™>—> F-RT- TH
TLA- 6T213HF 9
C 4 9 ENET_CTAP1 T,
o snqay— ENET MDI _ N<1> 5 Lﬁ_ s 8  ENETCONN N<13 ;o
w oy ENET_MDI _P<1> 6 7 wENETCONN_P<13 3lo
<— RX 4 o
CRI TI CAL 0
14001 7
o oy ENET_MDI _N<2> 1 KX 12, ENETCONN N<23 5o
w oy ENET_MDI _P<2> 2 E L[E,WJ= 11, ENETCONN_P<23 —e)
3 ,-l—l_— 10 ENET CTAP2
X —>
TLA- 6T213HF 514- 0636
4 9 ENET_CTAP3
o socey ENET_MDI _N<3> 5 Lﬁ_ LS| 8 .ENETCONN IN<3
w oy ENET_MDI _P<3> 6 7__.ENETCONN |P<3
<— RX
Transfornmers shoul d be J
mrrored on on05| te R40 40 %1 4002R4003
si des of the board D, >, y z CRI TI CAL
1 1
B willy il i ber o0
ENET M T 1702
M N:N = .25 9%
J: 7[ 210’41 PLACE_NEAR=T4001. 1: 5"“:3’: 4 9’4210’41 PLACE_NEAR=T4000. 5: 5mm
29292929 292929279
D4001 2 D4000 2
RCLAMPO524P RCLAMP0O524P
SLP2510P8 SLP2510P8
CRI TI CAL 3 CRI TI CAL 3
NOSTUFF NOSTUFF
A ) wz ERI C SYNC_DATE=08] 247 2010
Et her net Connect or
d} Appl e I nc. M
®
NOTI CE OF PROPRI ETARY PROPERTY:
TERETIETL N CNA LR IR LS TEE |
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 40 OF 132
Il NOT TO REPRODUCE OR COPY I T
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PP3V3_FW FWPHY ;5 39 40

e 138 mA
C41129 1 C4112¥:_ 1 C4112'2: 1 C41123 1 C41124 i
== T o T
i 2 i 2 i 2 i 2 i 2
& & & & & T
L L4130
= 120- OAM 0. 3A- EM
D 114 m Firewre PHY PP3V3 FW FWPHY VDDA 1 (Y Y Y\ 2
NE DTHEO. 2 0402- LF
c41301 c4131ic4132 .| VARG
2 2 2
8EOZ 8EOZ T 8EOZ T
L4110 A1 L4135
R4100 120- OAM 0. 3A- EM = 120- OAM 0. 3A- EM
w, PPIVO FWEWHY 1,9, 2 PPI1VO FWR 1YY Y L2 _PP1VO_FW FWPHY AVDD , 25 m PAe Serbes 17 m PAe Serbes . PP3V3 FWFWPHY VP25 1 (Y Y Y 2
Voo ¥ M NCRENR-WY BTEES- 2 WM - 2 : M NRERR-W BTFES: 2 W -
135 mA 1/51gw VOLTAGE=T. OV : 0402-LF VOLTAGE=T. OV : VOLTAGE=3. 3V : 0402-LF
NE U 1C4110 [t C4111 C41351| 41361
402 1UF 1UF 1UF 1UF
2 2 2
&5 &5
110 mA Digital Core On-AVRegP\/‘R
1C4100 |1 C4101 |t C4102 |1 C4103 |t C4104 (1 CA105 (1 C4106 C4141i 1C4140
— 1 — 1 — 1\JF — 1 =1 =1 =1 0. 1%5
N %é%/ N %é%/ S 8% 5 5%y %é%/ 5 5%y O i 5 5%y
M M M M a6y
NARERA ARRAEASRM o S ~ PLACE_NEAR=U1800. AV34: 2. 54mm
HEER R EE R EER EEEEEEER EEE L_‘.’?ISEI g 4170, poviov_PCE FWRZD C N s
) I Ix5R02- 1" o AcE NEAR=U1800. AUB4: 2. 54mm
DO10 ~——— VD83 ——— ~VDDH— ~VP~ VP25 VREG PVR CAL171 pewisv pCl E FW R2D C P
B13 |aTBUSB oM T PCIE_RXDON| N8 g os PCIE FW R2D N S IxsR02- 1
NCx—= CRI Tl CAL 7 N7 o o PCIE FWR2D P
NCX_ATBUSH U4100 PCI E_RXDOP] PP 04175 PLACE_NEAR=U1800. BG36: 2. 54mm
Nea AL |ATBUSN PO E TxooN Mo POLE FWD2R C N 4 lwl Im%lev PCIE FW D2R N D o %
FWs43 PCIE TXDOP| N6 g os POIE FWD2R C P : XSR02- 1p| ACE_NEAR=U1800. BJ36: 2. 54
40%-';—3@ (1PD) NT-19 A - g CAL176) pewisv pClE FW D2R P @:ﬂ;
S FmHY %2 >, LD 20 REFOLKN N g PO E CLKI0OM FW N am = O TUF| [xsmo2- 1
© D - DS2 (1PD) NT-21 PCl EXPRESS PHY REFOLKP[ NIO o PCl E CLK100M FW P T 6 05
0 E TPAN B8 [TPAON
A8
w06 NC FW)_TPAP ITPAOP NT-4 (1 PU) Tok| Mt TP FWs43 T
o 10 FW PORT1_TPA_N B5 [rpain N2 NC FW43_TDI
% 10 EW PORT1_TPA_P 25 lrpatp TEST CONTROLLER NP3 (PO T - TP FVe43 DO ; PP3V3_FW EWPHY -+ 56 20 40
NC_FW2_TPAN B3 [rpazn NT P gy TP_FW643_TNS
NC FV2_TPAP A3 [rppop 1304 PHY L (P T - FW643_LDO
0 5By % E% LEE:;I -~ ig ITPBON -2 (1P TRST*KML o, FWA43 TRST L R411%5Kl 1I1?(‘)1K166
0 s, ITPBOP
@y FWPORTL TPB N g BS frpaiN 15? E%/"W
9 a FW PORT1_TPB_P A6 1 1
B3 NC_FVe_TPBN 54 Trrezn N0 (1PD) WAKE'L g FVGA3 WAKE L e 402 12402
« _PPVP_EW CPS v TPEP v FIXE - TvPo 1N SvBoL RecTL REGOLT| D3 g FV643 REGCTL
w0 -
PONER MANAGEMVENT VAUX_DETECT| E1 o,  FW543 VAUX DETECT
R4160* 40 E TPBIL A B7 [TPBI ASO NT- 12 (IPD)/VAUX7D| SABLE| D2 TP_FWs43_VAl ENABLE
B 2004 wocay FWPL TPBIAS 0 G3 lremi st NT-13—" (CD) CLKREQN| L2 FW CLKREQ PHY L w RA164
g w06 FW2_TPBI AS 2 2 10K
M:_lsgv o s By-—NC — ITPBI AS: 1
PLACE_NEAR=U4100. BlO:;nT\‘I Exjg ;R'IOZ’CPS :1; RO ZYE;EE\I
- TPePs NT-16 (1 PD) SCl FCLK| &2 TP_FW543_SCl FCLK J
C4150 RA15 _TP_FWs43 NAND TREE g, KL INaND TREE NT- QUT SaF NT- 14N(T' ;’70) iiw ‘:1 LZ E%ig gg: E%’]\_‘ L
SSPp FW43_REXT L8 |rexT . = ™ TP Fweaz SOENC
—}2 . FW CLK24P576M XO 1,(‘/{/2\/2 FW CLK24P576M XO R o F13 [xo NOTE: NT-xx notes show NT-15 (1PD) SO Fv] P2 TP_FW43_SCl ENC
A CRI TI CAL %}4’ FW CLK24P576M XI -3 lx o NAND tree order. e
\/ 2
i Y4150 b s
02 NOG 24 576ME o2 R4161}| |'R4170 BN YO S TR SERI AL EEPROM N7 sal M2 g g FV643 SCL
c4151 ™ SM 3. 2X2. 5MV 2 94K 191 TPFV‘643—A‘TSM (1 PD) CONTROLLER NT-6 SoAl ML TP EV64 DA
w % % TP_FWs43 MODE A g 92 lvoDE A (IPD) NT-18
e b 3 fhew a8
1 ‘ 2 2 TP_FW643 FW620 L g DI2rn620* (1 PU) M SCELLANEOUS
1 % TP_FWs43_JASI _EN Dl |3ASI _EN(1PD) NT-11
= G s TP FW643 AVREG o, A0 lavreG CH P RESET NT-5 PERSTFHMA o FWRESET L | mo
= TP_FWs43_VBUFE HI3 lvBUF
FW643 PU RST L - K13OFV\LRESEF* (1PU) NT-8 11R(§|_K163
TP_FWs4 L J12 Jocr CTL_V10 5%
1 — — 6!
R4}7%2K Ji@%%g NCx213 [ocR CTL V12 (Reserved) 2%%&9’
Milgoﬁ} g,g%’ VSS VREG_VSS
205 2 X5R %E’58SEmlmEEEESﬁ@ﬁ@gifEE%iﬁ%S‘iQ’i?Q:ES 3 L
[a] w - X - -
A = = SYNC MASTER=K91 M._B SYNC DATE=10/ 20/ 2010

FireWre LLC PHY (FW43

CB Appl e I nc. D
®
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Page Not es FireWre Port Power Switch
Power aliases required by this page: CRI TI CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) 260 ORI TI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC638P_G F4260 CRI TI CAL
- =PP3V3_FW P3V3FWFET (3.3V FET I nput) M — 1TESRY 2 PPVP EW
- =PP3V3_FW FET (3.3V FET Qutput) . :
- =PP3V3_FW FWPHY (PHY 3.3V Power) 90 64 63 50 49 35 5 7 5 _PPBUS _G3H Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5
- =PP3V3_S0_FW.ATEVG o - 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL J_ j_ T
- =PP1V05_SO0_FWPWRCTL (5KPD Bi as Rail) R42621 1RA260 C4260 -
- =PP1V0O5_FW P1VOFWET ( 1.0V FET I nput) K 300K 0 10UE D
Dl |- =PPivO_FWFET R (1.0V FET Qutput) _12}24/ B %_1@4/ ﬁlﬁ%)z 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, L4602 5
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 'I—:S %Ts'vg?t%zm FWPORT PWREN L_DI V
- =FW CLKREQ L G H;}
- =FWPME_L R4261%1 1= I Tl CAL
BOM options provided by this page: 2% 3
( NONE) Va5,
EWPORT_FASTOFF_L
4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
D\ SR T CAL it w0  PP3V3 FW FVPHY -
40,8110, 30 35 T35, £ PP3V3_ SO H_} & szs?tgzmv 24b2 a0 3180030 35 S 3505 £ _PP3V3_S0
2\ G H ) 557568 FWPORT_PWREN L
(o v
CRITICAL 1 C42901 -] cRITICAL |'R4290
1 [i=d NO_STUFF 0. 1UF —— 100K
26l C4261 1 AR VoD e
SSMEK15FV | K] 0.1 - e u4290 ifow
so>-vesm HE L | %(SZ)—— 29 25 18 PLT _RESET L 402 SLAAPO16V 2402
T %5 TOFN PP1VO_FW FWPHY 54 40
NN 2RA283 SENSE| 2
O FVWPORT_PVR_EN 10K
5%
1/16W
-4 M- LF
- v 4 FW RESET_L
5
C FW RESET R L v e D C
FW PWR _EN 6 |EN
% 19 (TR — FWCLKREQ PHY L 38 30
2 10 qom EW CLKREQ L 8 Jour C(J 7 = W CLKREG PHY L %
Pul | -up provided by another page. oo BEY VAKE_BASE= 85
n o
38,223,330, 32,10,0 12 PP1VO5_SO . .
FireWre Port 5K Pull-Down Detect =
R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
1185 Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow. i e
2
FW PVR EN L 3. %\4/2(531W Switch
6 1R427 R4A271Y a0 1 0,30, 30,35 8240900252755 £ _PP3V3_ SO TPS22924 PP3V3_FW FWPHY 5 3 40
S CRITICAL A 0 K FW 5KPD DET L o5'e0 s o7 sz 5 0 2 osP at_[ Max Current = 1.7A (85C)
@275 5%15}4, e} % B2 |J\VIN  vout([BL
[} B Lt s cangr ] |l 4201 & U4202
oo EWPWREN 2l6 |7 FW 5KPD DET RC 5 oL N o
%~ - Part TPS22924C
1| mgon Sinen ciz70. L S yoeTload S v
S .
5 = RI 2 10%
B 1 3@478:%%? @— Soses T C K 1 R(on) 18 nchm Typ B
B f = 50 nGhm Max
= B = 1.0V FW Swi tch M @eue 28
g 042072
Raznz 75 70 68 5 50 58 23 14 13 3209 7, PPLVO5_SO TPS22924 PP1VO5_FW FET
. 185908 1o 2 csp AL = 4 m
N{EZ ) B2 )\,| N VCUT( BL VOLTAGE=T. 05V
PLACE_NEAR=C4360. 1: 2 mm 4202 o CRI TI CAL LSl Fi rgWre PHY requires 1. IOV.
1 oN 1R4202 To avoi an extra power supply,
o s - FW PL_TPBIAS 108 —— e 0.549  1.05V is used with a series R
55V 3 %Z'iaw to reduce vol tage.
- - 402
FireWre PHY WAKE# Support ' -
. ' PP1VO_FW FWPHY _, 4 5
When PHY is powered, FWG5KPD DET_L acts as |egacy PVME# signal . £
10 30 3 7 _PP3V3_FW FWPHY Dual - pur pose out put :
1 1) 5K Pul | -down Detect when FWPWR EN is | ow.
2) FWs43 WAKE# (PME#) when PHY is powered.
RA277 'RA276 |2 (PNEH) P
10K 190K ¢ FWPLUG OBy L & 5
13W 16 Pul | -up provi ded on anot her page.
W Q%QLW 3 CRI TI CAL
FW WAKE s ([ Q4276
DVB53D0WV
NO STUFFl s/ sor-ses
A ° 08.217U§ - ¢ SYNC VASTER=KO1 M.B SYNC DATE=10/ 20/ 2010 A
D lg“/n - -
— 85 2 FireWre Port & PHY Power
gtz
5000 [ FVWB43 VWAKE L EV643 WAKE L | 2]c ||<» ' -
"M oriTicaL il Appl e | nc.
QA276 ®
s | CYES3DOWV NOTI CE OF PROPRI ETARY PROPERTY:
! FHEPRN AN | L%ES“T’V&‘EEPSERE%&T”E e
e POSLSSOR, AGREES TO THE FOLLOW NG }
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 42 OF 132
= Il NOT TO REPRODUCE OR COPY I T
PART
'V AL BT rEsaRveD R 39 OF 105
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6
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4
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_SO0_FW.ATEVG

(From Port)
(To PHY)

Signal aliases required by this page:
- =FW PHY_DS0
- =FW PHY_DS1
D - =FV\LPHY_DSZ 4039 7 6
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropri ate connectors and/or to
properly term nate unused signals.
BOM options provided by this page:
( NONE)
1394b i npl enent ati on based on Apple
FireWre Design Guide (FWDG 0.6, 5/14/03)

40 39

Pl ace close to FireWre

R4360 R4361!
56.2 56.2

o Ly
2402 402,

FW PORT1_TPA

FW543 TPCPS Leakage Protection

FW643 has internal
FET bl ocks current to TPCPS until

PPVP_FW

From Port

. 7 _PP3V3_FW FWPHY

28
0
o)

| eakage path from TPCPS pin to VDD33.

Unused FireWre Ports

Di sabl ed per LSI

instructions

Configures PHY for:

VDD33 i s powered. (Al unused port signals TP/ NC) - Port "1" Bilingual
w0 39 35 7 _PP3V3_FW FWPHY
10w rmy—NC FVO_TPBI AS — NCiF\MJzTPBI A57 _ 55 a0 RA382!
w0 3 6 NC FW_TPAP  — NC FW)_TPAP _ o 38 a0 10
PPVP FW CPS o s 10 38 NC FVWO_TPAN Nc’FW)zTPAN ’ _ s 10 Miés
. mm T -
NECK-\Y DTHEG: 2 i w0 3 6 NC FW_TPBP — NC FW)_TPBP _ s 38 a0
el i e
PPVP EW CPS e 10w oy NC FVO_TPBN  — NC FVW0 TPBN _ 530 40

To FWs43

40 38 6
40 38 6,

40 38 6,

Term nati on

PHY

96 40 EEE
FW PORT1_TPA_N

=% FW PORT1_TPA P

BSS8402DW
SOT- 363

(SYM VER1)

40 38 6,

Cabl e Power TU3To
w0 s PPVP_FW FERR- 250- OHM Not e: Trace PPVP_FW PORT1 nust handle up to 5A
1 2__PPVP_FW PORT1_E
SM R - 35"
Jl c4314 AGESS
— 0. 01UF
4y
%5

(EW PORT1_TPA_N)

NC FW2_TPBIAS — NC FV2_TPBI AS _

NC FW2_TPAP
NC FW2_TPAN
NC FW2_TPBP

(EW PORT1_TPA P)

88

96 40 EEE
FW PORT1_TPB_P

264 FW PORT1_TPA N
— — VARE_BASESTRUE
254 FW PORT1_TPB_P
— VARE_BASE=TRUE

96 40 38 CHT
FW PORT1_TPB

201 FW PORTL_TPB N
— VARE_BASE=TRUE

PO rED T e S O WO SEPTY

R4362 R4363!
56.2 56.2

o PR
2402 402,

FW PORT1_TPB_C

1
| oagea Rase

%,
T Wb,

|-

85 84 83 89 73 72
35,32 28 2625 23
5251 50 45 4846

102

" Snapback"

& "Late VG' Protection

— NC FW _TPAP
— NC FW_TPAN
— NC FW _TPBP

6 38 40

6 38 40

6 38 40

6 38 40

PORT 1

(EW PORT1_TPB N)

(EW PORT1_TPB P)

AREF n
| ocal

PLACE_NEAR=J4310.5:2 mm 11

122t £ PPSV3_SO BI LI NGUAL
R
PLACE_NEAR=U4350. 13%61“1 R T CAL
1
0.1UF —— 7 139487
v, U4350 (EW PORT1_TPB N) 1 [ P8 PR e
202 TPD4L§F:’L394 (EW PORT1_BREF) 9 7 pacre  OUTPUT
TP_FWATEVG VCLMP 3 jvawe D1+ 8 J (EW PORT1_TPB P) 2 OTPB+?VP TPe+
7
» @ FWPORT_PWR EN 4 |rvewr EN b 3 v
CRI Tl CAL D2+ 6 NCX-————0sane| e
" s (GND) 6 e
R4§0%9 oo b2- (EW PORT1_TPA N) s[ora dve | en
12% FW PORT1 AREE 5 TPA<R> I NPUT
Mzib}zévz (EW PORT1_TPA_P) a [ orom reacs| oo,

= 514S0605

eeds to be isolated fromall
grounds per 1394b spec

device is connected to a

FireWre PHY Config Straps

(1394B)

SYNC MASTER=K91 M_B

38 40

38 40

38 40

SYNC DATE=0//22/ 2010

FirewWre Connector

PLACE_NOTE=J4310.5: 2 mm

_1
ground for

When a bilingual
bet a-only device,
bet ween them (to avoid ground of f set

there is no DC path
i ssue)

— BREF shoul d be hard-connected to |ogic

speed signaling and connection

CB 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

43 OF 132
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5

ODD Power

Cont r ol

BuBSD"

TPCP8102
231K S\
577570 69 68 65 54 52 47 41 22 9.7 3 PPV LR RTs
M N_NEGCW DTH-0. 4rm
— Ty
1 -
NOTE: 3.3V nust be SO if 5V is S3 or S5 to Ra596 1 4595 ro—
ensure the drive is unpowered in S3/S5. 59 —— 9,068UF I
116w 19%
102 100 91 89 88 85 84 M- LF
0481085 B e e b $a R0 w0, R4595 & S one
ODD_PWR EN LS5V L 1100K2 ODD_PVR_SS 1]z
R4597 59 11
100K ORI TI CAL 116w 10%
5 Dls M- LF 16V
1/ 16W Q4596 | = 202 e
VE-LF
SSMBNL5FEAPE
6o EAPE | 1, CRI TI CAL
H R4598 |21 SNS QDD P oo 200 109
1 0. 005
<t Tw
T
Q4596 | D) ool $—LSNS DO N oD 00 103
SSMBNL5FEAPE
SOT563 |<’-
=
)
s|G” ST
19 E QDD PVIR EN L
104 6 _PP5V_SW ODD
M N_LT NE_W DTFE0. G
M N_NEGCW DTH-0. 4rm
VOLTAGESSY
ORI TI CAL
FL4520
J4500 90- OV 100MA
CRITI CAL 55560- 0168 SRS,
SToSM LF
. - 3 4 94 SATA CDD RED UE P 1|2 C4521 SATA ODD R2D C P 16 94
0 O — 1150w 16v cerw 402 <
102 100 91 89 93 85 84 4 3 @26 SATA ODD R2D P — 0. 01UF
46 a1 a0 g0 30 333,33 34 92 95 9% %% pPava so O O bl
8380 73 72 62 61 57 54 52 51 50 49 48 = 1o o =225 SATA ODD RPD N 2 [ Y Y 1% o sata cop reD LE N 1] |2 CA520 SATA CDD R2D C N Van B
L0 o+ PLACE_NEAR=J4500. 5 4mm 0.010F | 1o tev e a0 <
1l 5 oo w20 ¢ SATA ODD D2R UE N 71 57 a1 52 25 22 20 16 7 PPLVS
R4590* 2] 5 o w226 SATA ODD D2R UF P FL4525 NO STUFF
B3k g ol 90- O 100 R4513'| R4A515*
118w 16 15 LGS 4.77K 47K
W LE 0 O 4 3 o4 SATA DD DPRC N 1]z CA526 SATA DD D2R N o 1 o legé‘} legé‘}
2 e — =il =il
0.010F |1 10% 16v cerw a0z 262, 65,
516S0617
1 2 94 SATA CDD D2R C P 1] ]2 4525 SATA_CDD D2R P oo 16 94 SATARDRVR | 2C_ADDRO 41
45 6 @ SMC_ODD DETECT 0. 01UF I I 10% 16V CERM 402 SATARDRVR | 2C_ADDRL 41
I ndi cates disc presence PLACE_NEAR=J4500. 11: 4mm
ORI TI CAL
| nt ernal |l PD ~150K
Wite: OxB6 Read: OxB7
ADDR1 | ADDRO| Address (R'W
SATA HDD P BPLVS_S0
7157 41 32 25 22 20 16 7 o
ort L L 0x96/ 0x97
PLACE_NEAR=L4500. 1: 3nm PLACE_NEAR=L4500. 2: 3nmm
1 C4501 1 C4502 1C4514 |1 C4519 L H 0x98/ 0x99
L0 1uF —L 0. 1uF CRITI CAL Qs UF 9, 01UF H L 0xB6/ 0xB7
— 3% T R4599 sass s PPIVE SO 1y
2 2y CRI TI CAL 2 0. 005 55M H H 0xB8/ 0xB9
oz L4500 o2 1
FERR- 70- OHV 4A VE NO STUFF PLACE_NEAR=U4510. 16; 2mm
. m ) 0612 R4510* L PLACE_NEAR=U4510. 6: 2mm
M; :rz\é stmr&DDF;;m Mp:sl/l ﬁ‘; \»;,DTH:D 2 ppsv S0 8,7 B 22 41 47 52 54 65 68 69 70 73 87 104 I 7K -
M N_NECK_W DTH=0. 4nm 0603 M N_NECK_W DTH=0 amm 3 4 © 5og |9
VOLTAGESSY PLACE_NEAR=J4501. 1: 3mm VAL TAGESEY | SN HOD P 100 103 M:l%\év
RA536 1 SNS HOD N [oom 100 108 402, V%) 94 6 SATA HDD D2R RDRVR QUT P CA518 1 || 2@ VODTRE s oo o e oo ¢ 16 00
aw_vap-tre4l. 2 L0 MEF LJ4510 0. 01UF 11 10 16v cerv 402
GND_VO D=TRUE
CRI TI CAL 6 94 6 SATA HODD 2R C P CA516 1 || 2 OVODTRE, | sara voo mor romve e PS-§52NJ'A 24-e SATAHOD DR FDRVE QUL CASLY 1) 290 SATA LD Q2RI OOy © 16 9
J4501 15PF 0 otr | 10w v a0z e F A curd 15 PSP | R va———
GND_VO D=TRUE - |
Qr500166- 1020 P S— CA515 .|| o1 6 SATA roD 2R RORE INN 2 |A | NN CRITICAL A outN 14 04 6SATA HOD R2D RORVR IN N CA513 1 || 2O VADTRE oo vop b o ame e o
: 2 o= o.010r 1w ov = a2 ” o.o1r 1 oo =
ool 0 0 94 6 SATA HDD R2D RORVR OIT N B_OUTN B InN_12 .
45 ola - SATA HOO DOR G C P Rﬁ.:lS%S §,SATA HOD R2D RORVR ol P S |s_ourp B INA_11 94 6SATA HOD R2D RDRVR IN P CA512 1 || 2@ VODTRE p inmepce am s i o
5 ole - CATA D DR FC o ao vao-Tre4 L. L L S — 7 |en rescl 20 N 0.01UF I 10% 16v cerw 402
7 8 DRVR oORO
NCx—4-0 O 5
P L) @6 SATA O RO N »  15PF 94 6 SATA HDD D2R C N 41 _SATAR 2d 8 |B_PREO/ | 2C_ADDRO  A_PRE1/scL_cTi| 19 VBUS POH CLK (T & 16 23 26 28 30 32 43 62 59 95
11] 12
NC)Tg_O ot @2 C SATA D ROD P I S— I I - +1 _sATARDRVR {2 Aot 9 | APREO/ | 2C_ADDRL B_PRE1/ SDA_cCTL| 17 NBUS PCH DATA (= 6 10 23 20 20 30 52 40 62 09 95
NCx=0 o - & ¢ D2R val ues for 3dB de-enphasi s 10
I D ECIUS sararorve {2c en L 101 2¢ ENF
1
) saTARcRvR TEST 18 R4512
T R4534 R2D val ues for 3dB de-enphasis TEST D THRM 499K
51650350 A aovaoTredl. 2 1% weLF A R0 5o 1% SYNC_DATE=11/ 08/ 2014
12 g 3ae o511 R4511 ol ikt
0808, | 15PF4 os 6 SATA HOD 2D RC LE N o orUE 0, Al & 2 SATA Connectors
GND_VO D=TRUE 1
1 4 sata oo o e N 1| 2O .zﬂé" 338S0907 D
GND_VO D=TRUE % 10% 16V CERM 402 2 L
1T e e = Appl e Inc.
2 3 SATAHD ReD UE P R4533 4510 ®
0. 01UF
covaoTredl. 2 1% i : w = NOTI CE OF PROPRI ETARY PROPERTY:
oo = B VRS TE o
= 3 54 6 SATA HDD R2D RC UF P THE POSESSOR AGREES TO THE FOLLOW NG
15PF | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 45 OF 132
Il NOT TO REPRODUCE OR COPY I T
GND_VO D=TRUE 5% 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
50(/ (iEURZM IV ALL RI GHTS RESERVED 41 O 105
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uSB

Por t

Power

Sw tch

Left

CRI TI CAL

L4
FERR- 12

USB Port A

3A
1 PP5V 53 RTUSB A F

CRI TI CAL
104 82 72 67 46 a4 a3 31 20 7 6 PPDV_S3 TPS2561DR
SON
C 73 66 45 20 17 PMSLP S4 L 2|ino ouril @ PP5V S3 RTUSB A I LIM
RAS90" [ 2jina oo | HE N B 378
USB EXTA CC L 10JFAuLT1* 1LIM7_USB I LI PP5Y S3 RTUSB B, | LI M
bg\/ @ USB_EXTB OC L 6FAULT2 U RERERR WY BHES: 378 hm
4
= USB PWR EN - THRM
ORI TI CAL ORI TI CAL ao B0 1 R4600' 46951 c4617 |1
4692 1 4696 .|* .| cas1e  ARIDM [PEARYL < = 232K 7ok — 10U
0. 47; i — 100U == == 220UF- 35MOHM Léox T ?ggf ﬁ’;lggv 63% 2 Syl |2
9 4 603 603
* g;r EYszAéhnfﬂ : @Eﬁ Loy 55" ’
Current limt per port (R4600): 2.18A nmin / 2.63A nmax

USB/ SMC Debug

a6 35,2425 7 8- PP3VA2_G3H

73 64 63 53 48

SMC_DEBUG _YES

MU X

SMC_DEBUG_YES
1R4 6 50

1

? 0603
1
0. 01ukF

0%
2
nggl 90 O—ﬂélOONA
= i
100USB2_EXTA MUXED N 4 3

—_— 100UBB2_LT1 N

- 378"

100USB2_EXTA MUXED P

1 Y 2 100UBB2_LT1 P

C46501
10 L g
/;— <
a7 a6 a5 6 —oMC_RX_ L 402 5 |w val 1
47 a6 a5 5 qoom—oMC_TX_L 4lv U4650 v-|-2
Pl 3US%:1022LE
i USB_EXTA P D+ TQEN
o 2egmry—USB EXTA N o CRITICAL
ISMC_DEBUG_YES
B8O SEL| 10
GND

USB_DEBUGPRT_EN L am
SEL=0 Choose SMC
SEL=1 Choose USB

R4651
1 2
e SMC_DEBUG_NO
Vios" R4652
1 0 2
5%
1/ 16W
MFE-LF
402

T4e10-

alolnln
[eNeNeNe)

I

CRI TI CAL
We can add protection to 5V if we want, but

—0

90- CHM 100MVA
QRS g
o 21y USB_EXTB_N 4 3 wUSB LT2 N EDY
— 1USB_LT2,F 19
ey USB_EXTB P 1YY Y L2 | ‘o
7

2| 5 3| 4 8 ;

[®] [®]

aveus 2929

Left

il
£

D4610

= RCLAMP0502
SLP1210N6

CRI TI CAL

USB Port B

LL%
vy}

TAgbt™

F-RT-TH- MB7-4

| eavi ng NC for

Pl ace L4605 and L4615 at connector pin

T3g10™

USH
F- RT5— THM7- 4

now

SYNC MASTER=K92 ERI C

SYNC DATE=08/ 24/ 2010 A

Ext er nal

USB Connectors

d} Appl e I nc.
®

pp

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 | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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104 82 72 67 46 44 42 31 29 7 6 _PPSV_S3

USB Port

Power Swi tch

245@_USB EXTC OC L

LEFT USB PORT C

CRI Tl CAL
et L4725
TPS2557DRE FERR- 120- OHMW 3A
SON
INO out1l 8 PP5V S3 RTUSB C ILIM 1 (Y Y 2 PP5V S3 RTUSB C F
IN1 a2l 7T M N-NEGKW BTH-0. 375

VOLTAGE=5V
FAULT* ILIMS__USB ILIM

a2 E_USB PWR EN

Jsm’:r\)

CRI TI CAL
786 .|* C4780 14781
100UF —/— 10UF —— ——0.1UF
A B
PQY-‘?AI%F\I{ 2 XGR 2 2 cerw
CASE- B2- SM 603 402

Cu

94 24

94 24

EN
THRM
G\ND__pAD
a4 e R4700* 4785
44. 2§ 10UF ——
1 p—
1/16W 23
M- LE on 2
402, 603

1

rrent limt (R4700): 2.19A mn / 2. 76A max

USB EXTC N

0603 M N_LI NE_WDTH=0. 5_mm
M N_NECK_W DTH=0. 375 mm
1 PLACE_NEAR=J4720. 1: gmm VOLTAGE=SV

100USB LT3 N

CRITI CAL
J4720

F-RT-TH-M97- 4

1 2 10USB LT3 P

CEO—=
> UsB_EXTC P

PLACE_NEAR=J4720. 2: 8mm

NCln
10«
NCle
10,

I

D4720
= RCLAMPO502N
SLP1210N6

CRI Tl CAL

0000

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 47 OF 132
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 43 G: 105

J;

ISYNC MASTER=K92 ERI C
PRQIECT SPECI FI C CONNS

T TN |
d} Appl e I nc. Img.m_lﬂ
®

SYNC _DATE=07/22/201d

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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omT
RA801
SHORT,
104 B2 72 67 46 44 43 42 31 29 7 6 PPSV _S3 1 2 PP5VaS3 | R USB
NONE M N REGK W DTHE. 2
NQE VALTAGEBV
402
1 4801
0. 1UF
10%
18V
2 xR CERM
VCC
CY7063§1:%3' LQXC
P1. 7
o BT A P ST e PO 0= NC
B T FRERENTI AL_PA FEUSE2 TR : PO. 1P NC
P1. 2/ VREG INTO/ PO. 2[5 NC
P1. 3/ SSEL INT1/ PO. 314_s¢ NC
P1. 4/ SCLK I NT2/ PO. 4[3 ¢ RﬁgOOO
P1. 5/ SMoSI TI 00/ PO. 5|2 IR RX QUT_RC o 2 IR RX QU
P1.6/SMSO  TIOL/PO.6[L s NG L
V- UF
oRITICAL w0z
oM T
1 C4804
1 P/ N 33850633 0. 001UF
696
NC 2
J THRML -
PAD Vss
PLACE _NEAR=J4800. 1: 5rm
PLACE _NEAR=J4800. 2: 5mm
PLACE_NEAR=J4800. 4: 5mm
PLACE_NEAR=J4800. 5: 5nm
R4805
6 PP3V42 G3H LI DSW TCH R 1 %0 2 PP3Vv42 G3H
J4800 N LI KE_ W BTHE0.3 Tm TtV Y/
FF18- 6A- R11AD- B- 3H VoL TAGES v o2 ™ MELF R418006
criTica TSV ¢ PPSV S3 IR R 1 2 PP5V S3
1 ARG W BTHe0. 3 I Vg VT
o, Vo Acesay ™ V- LF R‘igéﬁ
(e} 3 6 SMC LID R 2 SMC LID 45 46 53
o TTW w07
o4 WL Ri8708
o 5 6 SYS LED ANODE R . ]61 \ ao SYS LED ANODE ¢ 46
6
o e
IRRX OUT a4
518S0692
14805 1.C4806 14807 14808
—— 0. 1UF —— 0. 1UF —— 0. 001UF —— 0. 001UF
—— id% —— 10% 0% 0%
o 16V o 16V o 50V o 50V
X7R- CERM TR CERM Cerm Cerm
402 402 402 402

PLACE NEAR=J48
PLACE NEAR=J48
PLACE NEAR=J48
PLACE_NEAR=J48

00. 1:
00. 2:
00. 4:
00. 5!

6 7 25 42 45 46 47 48 53 63 64 73 104

6 7 20 31 42 43 44 46 67 72 82 104

SYNC _VASTER=K17 M.B

SYNC _DATE=04/26/201(

TTILE

Front Fl ex Support

e |
D

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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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
104 73 64 63 53 48 47 a0 as a2 25 75 _PP3V4A2 G3H
C4902 1 JiC4903 1C4904 |1 C4905 |1 C4906
220F - SUF ——Q TUF —— 0 TUF —— 0 1UF
TITh TH TE T
0
= L PLACE_NEAR=U4900. E1: 3|
D RA4999 P NERTHABME D s = She vaL
AA 2 PP3V3 S5 _SMC AVCC C4907 1
iy WSS 920 1 K E 0.4k,
4 0. 1UF L CERW X gz
U4900 °/;— Avec  vee VCL AVREF
« _TP_SMC P10 52 P10 RVP Peol L13  SMCPMG EN ey Sk
W 5TP SMC RSTGATE L palEN DF211T7LP- 145|T/P20Hv po1l K12 g o " ° U4900 Ve l=W = R49]%9K 1R(§I.K90l
ot 58 73 23 ALL_SYS PWRGD - P12 P12 (1 oF 3) pez| K11 & DF2117RVPLP20HV ne 1/ 280 2150w
18573 23 [T - X X
7 o r—S5_PWRGD - 213 P13 oM T Pe3l J12 g o NC T;Po?zv 201,( ],201
Pl poa| K13 SMC_ADAPTER EN . ( )
PM_DSW PVWRGD N & Ci5 |y 0 — = o o OMT  wo|Dl o SMC_MDL am e
1 - HL
s o SMC_DELAYED_PVRGD .~ 2 i Pos I1L o SMC PROCHOT 3 3 L (e war oo SMC RESET L | o B rese w22 guSMC KBC MDE
= 17 om—PM PVWRBTN L & 20 P17 Po7| M2 e SMC BIL BUTTON L  meases SMC XTAL A3 | raL
e 46
w _TP_SMC P20 222 lp2o p70|_NLO SMC_CPU_VSENSE am e 0 _SMC_EXTAL A2 | exraL B g SMC_NM ame
El1 M1 SMC _CPU | SENSE
X — - |P21 P71 4
oo o D2 P22 P 10 o SMC_GPU_VSENSE @; .
F11 N1 | SENSE o a0
« TP_SNC P24 N e, i e SE GP;J VSENSE e ETRST* g SMC TRST_ L _qrm e
pell=T M3 SMC_GEX_| SENSE ss L9
>(_‘_P25 P75 4 AVS
w0 e _SMC_BMON_ MUX_SEL ne FI3 |poe mre N3 SMC_P1V5S3 | SENSE ol 0 vss 'R4902  |'R4998
NCx—gp—20 P27 P17l L12 g SMC CPUVCC O | SENSE e 4 Tl 5% 0w 5% 0w
@y LPCADO> ey POl AT g SMCSO L g BIEIEES|  XwR00 LA 6
95 83 47 16 s@'—PCAD<1>—“_DgP31 P81BG_‘_)< NC 2 % 1
o o0 47 10 o9 LPC_AD<2> = les; Pe2 7 g © C PMOKRINL s
C 95 88 47 16 s@LPCAD<3>—“i P33 P83m_‘%@ 6 17 47 = PLACE_NEAR=U4900|. L3: 4mm
os s 17 16 s ry—LPC_FRAVE L R - Peal 26 o SMC TX L OO & 42 45 4 47 =
> oy SMC_LRESET_L - B lP3s Pes| BS g SMC RX_L R © 2 45 40 a7 D AV
s = [y LPC_CLK33M SVC . O lesc Pl 0 qurge(OC) SMBUS SVC MGV SCL _cgr oo o0 1 10 [ GND_SNC_AVSS 5 4 50
D6
47 16 s LPC SERI P37 poo| 34 SMC ONOFE L oo
D4 a3 SMC BC _ACK
>(_‘_P40 PQl_‘—@ 46 49 63 64
. _TP_SMC P41 N e Jon pos T2 SMC_PNE_S4_ WAKE L e
104 103 98 48 SMBUS_SMC_MGMT_SDA B4 lpag po3| GL <= PM SLP_S3_L ams v
~ _TP_SMC P43 % AL |pyg poa 4 o PM SLP_S4_L Q) 17 2 42 06 7
- = A o PM SLP_S5_L
P44 P95 - 17 7
N2 Joss Poo F1_qn SMC_CLK32K .
w0 SMC_GFX_THROTTLE L g P46 PO7[ Pl g (OC) SMBUS SMC 0_SO_SDA gy 5140 51 o0
. SMC_SYS_KBDLED pa7
s SMe SYS KBDLED o &
a7 a0 45 42 6 OTp—SMC TX L - @ Ipso
1745 15 42 o Iy SMC_RX_L - Ples1
58 50 51 48 31 oy SVBUS_SMC 0_SO_SCL (O0) qup— 2 1P52
U4900
w _SMC_PAO_PU (0) » N3 [pao DF2117RVPLP20HV peo| KL - SMC_CASE_OPEN am
TP_SPl _DESCRI PTOR OVERRI DE (lO0) NL |pag TLP- 145V S EE] - SMC_TCK ame s
2175 qom PM SYSRST L (OC) g M8 |pa2 (2 oF 3) pE2| K2 - SMC_TDI Qe a0 o7
= o USB_DEBUGPRT EN L (O0) g M |pa3 oM T pe3| J1 - SMC_TDO oD ¢ 4 47
28 26 M _EVENT_L N2 [pag pE4| K4 - SMC_TNS Q) 6 @0 47
B w51 ogay W FI_EVENT L [ RO ® g GB PONERONL — mu
P SYS ONEW RE (O0) g K3 |pas NS
o ae SMC_BATLOW L 2 Jpar PR SMCSYS LED e
< ovL 00000 (OO e 2] pro| VB b SMC_LID am e
NCX—p B8 Ipgo PF3| LS & NC
w010 com SMC RUNTIME_SCI_L - @ |ppy iy ’Vﬁ—-.—x—‘_xm
o oy SMC_CDD_DETECT - B9 |pg2 prs| M - TP_SMC PF5 w
86 73 45 @M PB3 PRol L4 o X NC
« _SMC_PB4 - C10 |ppy pr7| M -+ NC
NCX—= B10 |pgs ool M8
. DP_HPD L - Ci1 ———@=—XxNC ) ) )
° O 2& GEX OVERTEMP L - ALL z:g PGt N7 - SMS_I NT_L am s 5 NOTE: SMS Interrupt can be active high or low, renane net accordingly.
* D - o pcz| K8 SMBUS_SMC BSA_SDA o 48 63 64 o8 If SMB interrupt is not used, pull up to SMC rail.
> SMC FAN O_CTL - 1 lpco paa| K7 o= (C0) SMBUS SMC BSA_SCL CED & @ & 6
. S SMC FAN 1 CTL pa GI3 |pcy PG K6 quer(CC) SNBUS SMC A S3_SDA (o « o vs o0 e
o @omNC SMC FAN 2 CTL - F12 lpcp pcs| N6 @ (CC) SVBUS SNC A S3 SCL pry s o1 s 5o 55 a0
1 5 OO} NC SMC FAN 3_CTL - H13 |pc3 pas| MW o= (0O0) SMBUS _SMC B _SO_SDA CBD @ 51 %
2 O SMC _FAN O0_TACH - GLO |pcy pGr| L6 - (O0) SMBUS SMC B SO_SCL G @ 51 %
e GL2
= > SMC_FAN_1_TACH - PCs pro|_E2 SMC_PROCHOT .
o NG SMC FAN 2 TACH - leos 2 s TRMIRPE =
1 s oy NC_SMC_FAN_3_TACH -~ 13 |per E:; = - oo « RA910
g - &=—XxNC
s 1 > SMC_SA_I SENSE - MLO |ppo PECH/ PHI A o CPU_PECI_R 1,\;‘\3\/2 CPU_PECI 4 1o
49 40 T SMC_DCI N_VSENSE v. N9 |pp1 PEVREF/ pHa| B3 - PVCCI O SO_SMC R %W
50 a6 N_| SENSE K10 |ppp PEVSTP/ PH5| &4 Pl PM PECI _PWRGD R VE- LF
wepmm SMC PBUS VSENSE = 0@ L8 ippy - =L
50 45 SMC_BMON_| SENSE M |pps R4gll
A womm SMCCPUH _ISENSE 57 W |uy 4910 AN 2 PP1V05_SO T
w10 SMC_GPU_HI | SENSE K9 lpps 0. 146, — 1w ISYNC MAS__M:L BEN SYNC. DATE=07/ 12/ 2010
w1 SMC_OTHER HI_| SENSE 7 |por i iEpe
D SMCOTHER ML SENSE SMC
1 R4812
= 1 2 PM _PECI _P ; D
A% ’ d} Appl e I nc.
1/ 16W ®
Vo™
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SMC Crystal Circuit
R581O
s _SMC_XTAL 1,;{:%\!//2 SB/ER:(I;A(I;ALR
A 1 E1e

s _SMC_EXTAL

System (Sl eep) LED G rcuit

¢ PPSV_S3

R5031'/ |'R5030
5332 230

SYS LED ILIM

w645 _TP_SMC RSTGATE L —

TP_SMC RSTGATE L

as a6

R5012
- m>_PM CLK32K_SUSCLK_R 1722 2 SMC_CLK32K
PLACE_NEAR=U1800. N14: 5. 1nm %/é’l/w
hos™
PP3V3_SA ¢ rumun
‘R5020
100K
5%
1/ 20W
M
2201
CRI TI CAL SMC_DP_HPD Ly =
6020

SSMB '6%5?4% =

o 01 [T DP_A _EXT_HPD

53 46 45 [TRT SMC PME _S4 WAKE L —

67 a6

53 54 72

SMC_PNVE S4 WAKE L o a5 46 53

on

7 16 17 18 19 20 22 71 72 73

pul | -up on PM BATLOWL in PCH

SYS_LED L_VDIV
R5032! 72 7156 0 20 25,34 3,23,2010 47,7 o PPOVE_SO PP3V3_SUS
147K 6 5 4 CRI TI CAL
15 CRI TI CAL
Wi oL ] Saatow REOAY
— SOT- 563 K 6040
SYS LED L =1 /280 SSMBK15FV —
H 2 201, SOD- VESM HF I nternal 20K
QL
1 40 > SMC_BATLOW L a3 T PM BATLOW L
S G C 3
1 2 3
R5041
L0
s o SMC_SYS LED SYS LED ANODE gy s ue %I/:l’ﬁgv
402

o -

7508 63 53 40 47 46 45 44 12 25 7 5 PP3VA2_GBH

SMC Reset "Button", Supervisor & AVREF Supply oo o NG SME FAN 2 CTL___— (NG SMC EAR 2 CTL___cwv SMC FSB to 3.3V Level Shifting
wwo NC SMC FAN 2 TACH — NC_ srvc FAN 2 TACH 4.4
oot bl we  NCSWCEANS CTL  — NCSMEANS CTL .. g g g g A0 8 PPBVE_ SO
ESE® pesktops: 5V ) weo NG SMC FAN 3 TACH  — N NC srvr: FAN 3 TACH o4
Mobi | es: 3. 42V . ) 1R5000 os & 19 40 15 _SMC_BC ACOK — "SMC.BC_ACK PR 11R(3E’o(|)<61 1'1?3960
eféo’;: " w010 i e ST =i e Fipw Fiow
cem4x 2 2 vRER 3 e o o w21 1 _SMC_CPU_VSENSE — SNC_QPU VSENSE P 2402 2“8 rf/c . . s IO SMe
- (rmSMC_TPAD_RST_L SVRL (1 PdosoS04s  RESET* 3 SMC_RESET_L D s s oo ¥ SN CPU | SENSE = SN 0 40 o0 =
o 10 45 o [y SMC_ONCFF_L 1wt (10 PPaVa S5 AVREE SMC . . 10 45 15 _SMC_GPU_VSENSE — SMC_GPU VSENSE 15 15 10 5 CRITICAL
SMC_MANUAL_RST L 4 lbeLay ORI TI CAL ReFout] 8 R 1 10 40 45 _SMC_GPU_| SENSE —=_SMC_GPU_| SENSE 15 15 49 o | QB060
oM T o BB > SMC_GEX_VSENSE SMC_GEX_VSENSE =] | DAEssPow
'R5001 50011 ~ > e = WAKE BACE- A CPU_PROCHOT BUE 2|6 |'<*} SoT-563
o 0. 01}% -4 CBPO%E 1 85(91%9 s0 10 45 _SMC_GEX_| SENSE = SMC GEX | SENSE 45 40 50 =
zg/ééu: Ry Gigifz T ;%gcw i SMC PIVGS3 | SENSE  — SMC PIVBS3 I SENSE i TO CPU R5062 3 _CRITICAL i
SI LK_PART=SMC_RST 6 T 110 45 _SMC_CPUVCCI O | SENSE _—_SMC_CPUVCCI O | SENSE 45 46 e o0 10y CPU_PROCHOT_L Wz CPU_PROCHOT L R 5/f— gﬁ%@&w s
PLACEMENT_NOTE=Pl ace R5001 on BOTTOM si de ' G\D SMC AVSS oo 101 s _SMC_SA_| SENSE —_SMC SA | SENSE 15 4010 Mfl/y CRITI CAL , 507563 !
MR1* and MR2* nust both be |ow to cause manual reset. VAl TAGES oV St 10 46 s _SMC_DCI N_VSENSE — SMC DAl N _VSENSE 45 46 49 D iy 0
Used on nobiles to support SMC reset via keyboard. w20+ _SMC_DCI N_| SENSE _ SME DG N | SENSE o o s E gNB N15FEAPE
NOTE: Internal pull-ups are to VIN, not V+. o 10 2o _SMC_PBUS_VSENSE —_ SVE PBL=JS VSENSE o o a0 | SOTs63 =
s 16 s _SMC_BMON | SENSE — SMC BVDN | SENSE 15 a5 50 sXge
Hl_| SENSE C CPU HL I SENSE 4o as o SMC_PROCHOT am -
w010 45 H _I SENSE U H I SENSE a0 =
w01 HER_Hl | SENSE — HER HI_| SENSE 4 1 s 0 @ PM THRMIRIP LR ——
. " 14 _TP_SMC P10 —_TP _SMC_P10 w51
Debug Power "Buttons e v 20 — e b o L BRI SFEAPE
o SMC ONCFFE L 6 45 a0 59 1 s _TP_SMC P24 = B SNC P24 15 10 L
R5016! w0 45 s _SMC_BVON MUX_SEL = SMCBVON MOCSEL oo ds
PLACE_SI DE—BOFTé@/I Q,, PLACE_SI DE=TCP 4625 _TP_SMC P41 = TP75NC=P41 45 a6 SMC THRMIRI P am s
b)aé/ z%gﬁ}é’ w05 _TP_SMC P43 =_JE_SNC_ P43 45 a0
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 1045 _TP_SMC_PF5 — TP SNC_PF5 w51

s 46 45 s SMC_ONOFF_L R5070 10K 1 2
s _G3_POWNERON L R50/72 10K 1,\A/\/VVV2 5% 1720W M 201
s3 45 aa _SMC_LI D R5071 100K 1’\/\/\/2 5% 1720W NMF 20T
4745 425 _SMC TX L R5073 10K 1'\/\/\/2 5% 17 20W M- 201
a7 45 a2 6 _SMC_RX_L R5074 100K 1’\/\/\/2 5% 17 20W zl—'— 70T
5% 17Z20W 20T

w745 5 _SMC_TMB R5077 10K LAAAZ
445 s _SMC_TDO 5078 10K 1 5> 5% TTZ0W WF 20T
a7 a5 6 _SMC_TDI 5079 10K 1’\/\/\/2 5% 17 20W M- 20T
47450 SMC_TCK 2080 10K 1m2 5% 1720W MF 201
saaso SMC BIL_BUTTON L 2081 10K LAAAZ 5% 17 20W MF 20T
64 63 a0 46 45 _SMC_BC ACOK 5087 470K LAAAZ 5% 17 20W MF 20T
ss a6 as _SMS_I NT_L 5093 10K LAAALZ 5% 17 20W WMF 201
NOSTURF 5% 17 20W M- 201

i PAO_P R5091 100K 2
SME 0 Y 1/\/\/\/ 5% 17 20W M- 201

15 45 17 _SMC_ADAPTER _EN R5085 10K 1 2
s _SMC _CASE_OPEN 10K 1’\/\/\/2 :vn i,ww zt —OT
% T 20W 20T

s _SMC PB4 R5088 10K LAAAZ
o 73 a5 KE EN R5090 100K 1 5 5% IT720W MF 20T
5% 1720W ™ 201

a6 _PP3V3_W.AN

e WFI_EVENT L R5089 10K 1

AANAZ

5% 1I720W WM 20T

70 60 68 59 a0 a7 a0 45 a0 52 25 7 ¢ PPBVA2_GBH

UFF

w1 SMC RUNTIME SCl L R5094 100K

NOST!
2
AN\ 50T 70w 20T

ISYNC MASTER=KO1 BEN SYNC DATE=07/ 12/ 2010

SMC Suppor t

d} Appl e I nc.
®
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L PC+SPI

CRI TI CAL

Connect or

LP - YES
55909- 0374
M ST-SM

104 73 64 63 53 48 46 45 44 42 25 7 o _PP3VA2_G3H 31~ a2
104 87 72 70 69 68 65 54 52 41 22 8 7 5 PPBV_SO | ~
o ol2 - LPC CLK33M LPCPLUS 2 o
95 88 45 16 6 CHY LPC AD<0> 3lo o 4 LPC AD<2> CED) o 10 45 88 95
05 85 15 16 oGy LPC AD<1> j 50 : LPC AD<3> CED 16 45 s 05
7o mp—SPL_ALT MOSI - 9 gg 0 [ g SPI ROM USE_M. B oD ¢ o0 s
e gmp—SPL_ALT_M SO Pl BEET1 Nl ECRI P SPI_ALT CLK ams v
o5 o0 45 16 o [rmy—LPC_FRANE_L o ST Dl EVEI b SPI_ALT_CS_L ame
w5176 o PM_CLKRUN L Pl BT I ET: LPC SERI RQ G 1
10 45 6 o SMC_TMB - 00" le LPC PWRDWN L ame e
os s 25 o [y LPCPLUS_RESET_L e T Dl ECHI o SMC_TDI oD ¢ s e
1545 5 o SMC_TDO - 2002 lo SMC_TCK oo ¢ 5 4
SMC TRST L - 2 24 [ o | SMC RESET L o 45 40 0
o - 0 O - oD
s o SMC_MDL - 2l00 |e SMC_NM oD -
4505 a2 6 rEy—SMC TX_L b IET] B N e SMC RX_L oo ¢ 2 55 4
29] 5 & 30 - LPCPLUS GPI O @D s
33 M\ 34
N\
516S0573

SPI

Bus Series Term nati on

SPI _ALT_M SO 4

LIPCPLUS: YES

SPI _ALT_MOSI ¢ 4

SPI _ALT CLK ¢4

SPI_ALT_CS L ¢4

PCPLUS: YES| LPCPLUS: YE$ LPCPLUS: YES

mm

‘R5128 [*R5127 |*R5126 |'R5125 A _ e
me e i [P e
5% 5% 5% 5% ACE] = .9 _5ng
1/16W 1/16W 1/16W 1/16W ACE”] = 110
ME-LF ME-LF ME-LF ME-LF
2402 2402 2402 2402
PLACE_NEAR=U1800. AV3: 5nrm R5110 R5120
o o SPI_CSO R L LARR 2.0 SPL_CSO_L | 1AA2_SPl_MB CS L rmms
51°/g 51°/g PLACE_NEAR=R5125. 2: 5mm
PLACE_NEAR=UL800. BA2: 5rm R51711 465'\9’ R5121 MZE)%'W
v > SPIL_COLK R 1 2 o SPI_CLK 1%2 SPI_MB_CLK s
51/g 51/g PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=UL800. AY1: 5nm R51 1 2 MEE)%'W R5122 MEE)%'W
47

ss SPI _MOSI

1 2

SPI _M.B_MOSI o s

15
o 16 —SPL_MOSI_R 1 1y 2
G

02

1 2

R6123 Mg

5%.,, PLACE_NEAR=R5127. 2: 5nm

s 16 @on—SPL_M SO

5%

L

PLACE_NEAR=U6100. 2: 5nm

SPI_M.B M SO s

SYNC MASTER=K91 YUN SYNC DATE=09/ 23/ 2010

LPC+SPI Debug Connect or

CB Appl e I nc. D
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PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
46 41 40 39 36 3832 8" 3% 53 88 93 9 PP3V3 SO 46 41 40 39 36 a%“%z‘“% 3% 53 88 93 9% PP3V3 SO 104 73 64 63 53 47 46 45 44 42 25 7 6 PP3V42 G3H
547000737363 6157 54755 51 b~ 46 %6 * 54000737363 61757 54 55 51 sboab %o
R5200"| |'R5201 " A R5250"| |'R5251 R5280"| |'R5281
PCH R R SO DJIZI;/(I’\Z)I A SMC oK 47K GPU Tenp (Ext) SMC o 2. 0K Battery Charger
U1800 #12{'70 ’Jirlsw (Wite: OxAD Read: OXAL 14900 #12{'70 :I/Flsw EMC1414: US550 14900 :I/Flsw :I/Flsw 15L6258 - U7000
- LF - LF N N - LF LF LF
( MASTER) 402 , 5402 ( MASTER) 402 , 402 (Wite: 0x98 Read: 0x99) ( MASTER) 402 , 402 (Wite: 0x12 Read: 0x13)
524241 ¢ SMBUS PCH CLK — SMBUS PCH CLK 2080 45 45 31 o SMBUS SMC 0 SO_SCL — SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO SCL g8 o 45 45 5 SMBUS SMC BSA SCL — SMBUS SMC BSA SCL — _SMBUS SMC BSA SCL o a5 43
B3 E PASE=TROE = 86135730 §8 8 =k BT = 85%4s [s1 § 8 = Batr = 8*84%s
D 35 g5 MAKE_BASI &8 85 58 MAKE_BASI MAKE_BASI
5243 41 o SMBUS PCH DATA — _SMBUS PCH DATA 324188 45 45 31 o SMBUS SMC 0 SO_SDA — SMBUS SMC 0 SO SDA — SMBUS SMC 0 SO SDA 2,8 o 45 45 5 SMBUS SMC BSA SDA — SMBUS SMC BSA SDA — SMBUS SMC BSA SDA o a5 43
82 38 18 ° e asmTRE = 83550 §88 = e = §5%%s |51 § 8% =t e = 8*84%s
J L J L J L
VRef DACs SO DI W " B" GPU Tenp (Int) Battery
33100
12900 Wi stler: UB000 16955
ite: AL : B r
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OXAS) (Wite: 0x82 Read: 0x83) Battery (See Tabl e)
20|20 %5 92 ¢ SMBUS PCH CLK — —_SMBUS PCH QLK 2,080 — SMBUS SMC 0 SO SCL 80,90 Battery Manager - (Wite: Ox16 Read: Ox17) SMBUS SMC BSA SCL o a5 an
6248 41 32 30 — — 2828 32 — 4574851 Battery LED Driver - (Wite: Ox36 Read: 0x37) — 6364 98
95 89 )
28[2¢ 23 1s ¢ SMBUS PCH DATA = — SMBUS PCH DATA gz,g;éz = SMBUS SMC 0 SO _SDA §:3§: o Battery Tenp - (Wite: 0x92 Read: 0x93) SMBUS SMC BSA SDA FRERT
J L L L
Margi n Control SATA Redri ver X19 Tenp
w2901 ws10 J3401 SMC " Managenent" SMBus Connecti ons
(Wite: O0x30 Read: 0x31) (Wite: OxB6 Read: 0xB7) (Wite: 0x90 Read: 0x91)
The bus formerly known as "Battery B"
2a]z6 25 18 o SMBUS PCH QLK = SMBUS PCH CLK REIREN = SMBUS SMC 0 SO SCL 0.3 72 71 50 46 29 25 24 73,22 20,19 17 7 5 PPV S5
= = 56530 = §5%%s |51 181 3322708168753
2826 93 18 s SMBUS PCH DATA — — SMBUS PCH DATA §2,81,48 — SMBUS SMC 0 SO SDA 20,98
Bl = = 56530 = §5%4s [s1
) L L R5290"| |'R5291
sSMC a7k 47K Sensor ADC A
u4900 1/ 1sw J/ 16w uD100
XDP Connectors ExpressCard Sl ot ( R WL e (Wite: 0x10 Read: Ox11)
J2600 & J2650 J3500 105 o8 45 45 SMBUS SMC MGMT_SCL '%* ‘“iﬁ% SMBUS _SMC_MGMI_SCL — SMBUS SMC MGMI SCL 18%4s [os
C ( MASTER) (Address via ARP) 184 VAKE_BASE=TRUE = ids
] DA 104 103 98 48 DA — DA 2
51 5 SVBUS POH LK — —  S\BUS POH CLK g SMC "A' SMBus Connecti ons oo 00 a0 15, SUBUS SME MOMT S =SS =—S\BLS SWC VAT S ool
9 %7 42 o SVBUS PCH DATA — — vBUS PCH DATA gnz NOTE: UG RMT bus. remai ns pover ed and ey be active in 3 state ) L
RN = = 861330
% | . 82 89 93 55 54 50 49 52 31 30 20 75 24 39,07 o PP3V3 S3
Sensor ADC B
M key RS270'|  ['R5271 ozLo
LED BACKLI GHT SMC K Tr ackpad (Wite: 0x32 Read: 0x33)
9701 ) 6800 14900 118w e 35800 — _SMBUS SMC MGMI SOL 24a]on
(Wite: 0x72 Read: 0x73) MF-LF M- LF = 103
(WRI TE: 0x58 READ: 0x59) ( MASTER) 402 , 5402 (Wite: 0x90 Read: 0x91) SMBUS SMC MGMT SDA 104
93 8% 18 ¢ SMBUS PCH CLK — — SMBUS PCH CLK 32,8148 = 48 4 fon
DRy = = f'%' 50 an g5 31 5,SMBUS SMC A S3 QL — SMBUS SMC A S3 SCL — SMBUS SMC A S3 SCL el .
99 62 18 PCH DATA _ _ PCH DATA S A% = TAKE_BASESTRUE =
Rl B8P = BMIUS Peit Sty 46 45 31 o SMBUS_SMC A S3_SDA —  SMBUS SMC A S3_SDA — A DA 0
. 98 55 54 T WAKE_BASE=TRUE — 45 48 [s4
| | J | L
SDRVI 2C: SB )
' 1R5236 13401 T29 SMBus Connecti ons
SDRVI 2C: SB " oAn
R5237! [} DP SDRV "A ALS
3
1 i : 72 B 7
5 e 19310 (it ope Feads 21 o 1 oI B L B 1, PROVE 0
o 2 A .
1i i : x94 : X :
VF;‘%V (Wite: 0x94 Read: 0x95) Lid Angl e detect, SMS
2 oshs | 2C DPSDR\IIA SCL _— 12C DPSDRVA_SCL as|ss (Wite: 0x32 Read: 0x33) R5230 R5231
“——“WARE_BASE=TRUE =
s | 2C DPSDRVA SDA | 2C DPSDRVA_SDA vofs — SVBUS SMC A 3 sa . T29 47K 27K T29 PortA MU
" WARE BASE=TRUE = = As%he [sa o1 5%
. —  SMBUS SMC A S3 SDA 55,98 U3600 iy it ) Us330
— 4574854 ( MASTER) 402 , 402 (Wite: 0x26 Read: 0x27)
B o7 85 48 33 | 2C T29 SCL — 12C T29 sCL U
. R NAKE BASE=TRUE = #
PCH "SM.i nk 0" Connecti ons o o5 a0 33 |2C 120 SOA — 12C T20 sDA g sfes
SMVB 1 L
190 91 89 88 85 84
9544150, o3 oot i s oabiah o OSSO 5920 SDRVI 2C: MCU
) 1 SDRVI 2C: MCU
(Wite: 0x30 Read: 0x31) R5234 1R5
U o 235 DP SDRV " A"
PCH R5210 R5211 —  SMBUS SVC A 3 sa el 9 0,
2K 2K
1800 SES 28 = A s3 spa warel W, %gﬂé’ 19310
1716w 16w = 5 S .
(WRSTER) WET T . (Wite: 0x94 Read: 0x95)
| 2C_DPSDRVA — 1 2C DPSDRVA
e o ax s w0 | 2C DPSDRVA SCL — 12C DPS scL w0
g“’\':f BSSOE_"TS“EDATA ss 4 | 2C DPSDRVA SDA — 1 2C DPSDRVA SDA 48 85
) : —— WARE BASE=TRUE =
= SMC "B" SMBus Connecti ons = .
J
46 41 a0 39 30 38°32'33 33 82 88 93 9% PP3V3 SO
54703073 13%63 61257 54755 51 b7 46 %6
PCH "SM.i nk 1" Connecti ons sMe R5260*" 'R5261 CPU Tenp
4. 7K 4 7K
o1
u4900 1/ 16W J/ 16W EMC1414: U5570
100 91 89 88 85 84 PPaV3 SO !
‘553153‘)7597%5555532535s%ssgf'sf:'sézal S ( MASTER) MsE R T.'EZLF (Wite: 0x98 Read: 0x99)
NO STUEF NO STUFF a8 51 45 45 SMBUS SMC B SO SCL %021 % SMBUS SMC B SO SCL — SMBUS SMC B SO SCL 15 9851
1 1 =="TAKE BASESTRUE =
PCH R5220 R5221 o 51 45 45 SMBUS SMC B SO SDA % 5142 SMBUS SMC B SO _SDA — _SMBUS SMC B SO _SDA pro e
A 8. 2K 8. 2K R5223 = MAKE_BASE=TRUE — 98
U1800 u 1§(ZS 'Jirls\é\/ ) ] L NC_NVASTER=K17 M.B 'SYNC_DATE=04/ 26/ 2010
(Wite: 0x88 Read: 0x89) 02, , 402 yiew o K92 SMVB Co i
o516 SM__PCH 1 CLK AN T29 Tenp us nnecti ons
AKEBASESTRUE EMC1412: U5520 D
SM._PCH 1_DATA 1 2 :
% A BASETRGE R/\S/;/\/ZZ (Wite: 0x90 Read: 0x91) @ Appl e Inc.
1 ) — SMBUS SMC B SO SCL 15 4[5 S
. : e _ SMBUS SMC B SO SDA o solen NOTI CE OF PROPRI ETARY PROPERTY:
SMLink 1 is slave port to 402 = ] THE,_| NEORVATI ON_CONTA! NED HEREI N | S THE
R L TEEPPCBESSCRPAGREES T(CZ)FTI-E FacgNWUTER NG
access PCH & CPU via PEC . I TO MAINTAIN TH 'S DOCUVENT | N CONFI DENCE 52 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 48 G: 105
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PBUS Vol t age Sense Enable & Filter

CRI TI CAL
6300
NTUD3169CZ
SOT- 963
N-CHANNEL | s PBUSVSENS EN L
Enabl es PBUS VSense
di vi der when in SO. R5302*
o PM SLP S3 R L 2| el 100K
272 D Hs 1/ 16W
D Noer Wk
1 2
J__ 3 __PBUS SO_VSENSE SMC Key VPOR
- SMC_ADC11
R5303!* -
| alP 7. 4K
PPB! H 1 s 3260 PLACE_NEAR=U4900. L8: 5MM
975,043 g LEBUS_GBH . \Qﬁ 262, RTHEVENI N = 4573 Chns
P- CHANNEL SMC_PBUS VSENSE oo @5 4
1
RS'i?»O%lK PLACE_NEAR=/4900. L8: 5’% PLACE_NEAR=U4900. L8: 5MV
K R530 1 C5304
1/ 16W S49K < | T520F
MF- LE 1% 5y
202, 116w 5 6%
MF-LE 2 SsR
PBUSVSENS EN L_DI V 4022 40
GND_SMC AVSS s 4 40 =0

DC- I n Vol tage Sense Enable & Filter

1

CRI Tl CAL
6310
NTUD3169CZ
SOT- 963
N-CHANNEL |6 DCI NVSENS EN L
Enabl es DC-1n VSense
di vi der when AC present. R5312*
SMC_BC ACOK 2 L el™ 100K
63 46 g3 D> '—‘s JN/F}E\éUI
L!f E ! 402

~

L

3 _DCI N _S5_VSENSE

AXG Vcore Voltage Sense / Filter

R5313! SMC Key VDOR
s o I: 27.4K SMC_ADC9
i es. PPDCLN H i S 1/ 16W S PLACE_NEAR=U4900. N9: 5MV
270 PPDOIN GSH . \Iﬁﬁ Ya05,[ RTHEVENIN = 4573 Chns
P- CHANNEL SMC _DCI N _VSENSE o s
1 .
RS'I%OlOlK PLACE—NEARZU"QOORE%TZ‘Q PLACE NEAR=U4900. N9: 5MM
1% 1 31
1/ 16W 5.49K<¢ | 0. 22UF
VF-LF 1% 50
202, 1 16W < T 89%,
- LE 2 X5R
PDCI NVSENS EN L_DI V 402, 285
[l GND SMC AVSS .5 46 5
CPU Vcore Vol tage Sense / Filter ... voc
XV SMC_ADCO
o0 14 12 7 o _PPVCORE 5§20 R5 20 =
1 2 CPUVSENSE IN 1% 53'3 SMC CPU VSENSE o
PLACE_NEAR=R7510.2:5 MM 1ll"/é: PLACE_NEAR=U4900. N10: 5MV
ML 1 320
§92m —— 0. 220F
PLACE_NEAR=U4900. N10: 5MM == B¢
2 XS%V
402
GND_SMC_AVSS . 46 45 50

SMC Key VNOR

1515 12 - _PPVOORE_S0_AXG X‘“55§30 R5330 SMC_ADC4
b 1 2 GEXVSENSE I N 14' 23K SMC_GEX_VSENSE o
PLACE_NEAR=R7550.2: 5 MM 1/11% PLACE_NEAR=U4900. N12: 5MV
W
VE-LF 1 330
492 M —— 0. 22UF
PLACE_NEAR=U4900. N1Z-5Ma ——= 05,
2 XS%V
402
GND_SMC_AVSS .z 4 40 50

DDR3 1.5V S3 Current

GPU VCore Load Side Current

a6,41,40,39,30, 35,32 07 s 0gato0d & PP3V3 SO

84783 80 73 72 62 61 57 54 52

EDP: 28A 402
Vi mon=31xVol t age across R8940=0. 868V %Ig—liloCAL
R25§70K§ ;. OPA2333
- - GEXI WP _I MON_ 1% WGPUISENS P___s|, | o DB
1/11"/61‘,‘, S| GNAL_ MODEL=EMPTY 1 GPUVCORE | QUT 1 &
M- LF G
402 Lrow
R5306 _ o2
0K, GPULSENS N Gain: 3. 75x
1% Sl GNAL_ MODEL=EMPT

CPU 1. 05V VCCl O Current

EDP: 21. 329A
Vi =Vol t age across R7640=0. 02139V

100 70 [T CPUVCCI OS0_CS P

w0 70 > CPUVOOI G50 CS N1

CPU SA Current

S| GNAL_ MODEL=EMPTY

BB lo*

s OPA2333

Gai n:

5 50 50 48 92 51 50 20 26 24 Ja 0.7 5, PP3V3_S3
l £5360
EDP: 6A
Vi =Vol t age across R7140=0. 006V %I —gl CAL SMC Key | C2C
5 (PA2333 LA NI R—U4900 MLO: 5mm
8
w0 o5 [y VCCSASO_CS P DI ISNSRP s, 5553 SMC_ADC8
A L sense sa 1auf P3%  SMC sA | SENSE o
Mjég‘g 21— v 16w
R536 v, o5 |1 C5367 pace nean
w00 05 VCCSASO CS N 1% 325  vocsallsns R N ° —L_ g 32UF PLACE_NEAR=U4900. MLO: Smm
m M GAI N: 549X 20%,
e L * s
402 1R5365 >
R5366 D AVSS s 16 49 w0
M M SI GNAL_MODEL=EMPTY
1/ 16w 1 2 -
M- LF v
2402 1/ 8w
M- LF
402

Sense / Filter

SMC Key | MDC

EDP: 18A
Vi =Vol t age across R7350=0. 006V=0. 018V I3EIOCAL S'\/C_AmG
GPU Vcore Voltage Sense / Filter o342 CPA2333 PLACENEAR 14900, N13: S
A SMC Key V@IC w0 o7 gy SNS 1V5 53 P A Wl SNS 1V5 S3 R P s 35?37@7
... PPVCORE GPU XV\55§35 359335 SMC_ADC2 et . | SENSE P1V5S3 | QUT 1 \ SMC_P1V5S3_| SENSE 4 4
1 2 GPUVSENSE IN 1%} '3 SMC_GPU_VSENSE i a6 7“”2 5F %4/:11/5\'4\/
PLACE_NEAR=R8940. 1: 5 MV 1% PLACE_NEAR=U4900. L10: 5MM 402 1 C5377
WY |1 C5335 w0 o [y | SNS 1V5_S3 N i s Aa'> I SNS IV5_S3_R N L §555() Pace near-usgo0. nas: smm
PLACE_NEAR=U4900. L10: 5Mv —— 9;,22UF bW 2 S’
2 GV ML R5375 S| GNAL_MODEL=EMPTY| 402
Pt GND_SMC_AVSS s 46 10 50
1/ 16w
MF-LF
2402

Sense / Filter

154x

2
SI GNAL__ MODEL=EMATY*

SYNC MASTER=K92 DI NESH

Vol tage & Load Side Current

Sense / Filter

SMC Key | GOC
SMC_ADC3

PLA% NEAR=U4900. N11: 5nm
5308
. SMC_GPU | SENSE

+ C5308

90%22UF PLACE_NEAR=U4900. N11: 5rm
5 6.3V

X5R

402

GND_SMC_AVSS .5 46 49 50

SMC Key | C1C
SMC_ADC7

PLACE_NEAR=U4900. L12: 5rm

R5327

NSE_CPUVCTI O 1 QUT X AR SMC_CPUVCCI O | SENSE gy s e

1%
Loy
402 CE%%,Z PLACE_NEAR=U4900. L12: 5mm

1

\2

ki
RILS |,

L_GND_SMC_AVSS .s 46 45 50

Sense / Filter

SYNC DATE=09/ 24/ 201

Sensi ng

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OC)\/PUT
THE F‘CEESSCR AGREES TO THE FOLLOW NG

I NC.

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 132
11 NOT TO REPRODUCE OR OOPY I T
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Rsense value and I NA gain need to be scrubbed!!

COVPUTI NG Hi gh Side Current

45 11 40 g0 g6 35 39228°%6%35°3:°%,%% & PP3V3_ SO

Sense / Filter

S| GNAL_ MODEL=EMPTY

39,358 7.6

oofl6i 63 50

OTHER Hi gh Si de Current

45,4190, 30 36 35 33728086735 730 73277 81 PP3V3_S0

Sense / Filter

49 39 35 8 7 6
90 64 63 50

SMC Key | COC
SMC_ADC1

PLACE_NEAR=U4900. ML1: 5MM

03168°78%73%3%61%57 54755 51 "s6°4 48 | MVPI SNS ENG . .
— CPU VCore Load Side Current Sense / Filter
. C5401 SMC Key | QOR PLACE_NEAR=R7510. 3: SNMng's,56
EDP Qurrent: 20. 1A 1 98%1UF SMC_ADC13 100 69 60 [Ty CPUL MVP | SNST P 1% K
o) 1= L0V 0..5%
o 65 00 07 05 7 o PPVIN_S5_HS_COVPUTI NG | SNS = 2 G5 T bW o o1 o1 010501 53 50 151000 51 | M/PI SNS_ENG
: 402 | MVPI SNIS & NG 150 45745 45741 g BESVS S0 PLACE_NEAR=U5450. 5: 3MV
R5400 Pffzqg PLA%%%:MQOO' N S PLACE_NEARSR7520. 3: SMM R5457 |6 GNAL NODEL=ENPTY J_1C5450 ) o
wo0oi2 2| ' SNS_HS COVPUTING N 5lin ' 'SCro > out |6 HS_COVPUTING | QUT 1% /32 SMC CPU_HI_I SENSE oy s o o o0 [ SPU MV I Ss2 P15 231 %@gwup
W CRI TI CAL 1 PLACE_NEAR=U4900. N8: 5MVI 0. 591
1%
Power Drop across R5400 at EDP beconmes 102-1W01§01€JWI N+ REF Mgég}é’ CE%UF | WP SNSiENGlilojv | WPI SNS_ENG Iggﬂ'ISNCiLEm I 402
CRI Tl CAL QD _— 2‘3%2 PLACE_NEAR=R7530. 3: 5MM R5458 R5452 us450 = | MVPI SNS_ENG
Gai n: 50x « 2 482 D cPump 1snss p 1% 235 i cpume 1sns P 13,\/‘{/8\15 1@CPUMP ISIMRP 1], PA3IIDOKGA R5451
52 50 45 30 35,8 7,0 [ryPPBUS G3H { GND_SMC AVSS _ 45 46 49 s0 L_MODEL=BEMPTYD 1, CPU WP_I SUM | QUT 1% 3K
L 2 | MVPI SNS_ENG 1Y
= PLACE_NEAR=R7510. 4: 5NMR547O %’%%\é’ 1C5
GRAPHI CS Hi gh Side Current Sense / Filter o o gy SR LSt N o 1% 23K ceu == %2
GNAL_MODEL=EMPTYQ. & _ 2 %
1AP<’13:2W 4a&¥v | MPI SNS_ENG™ | MVPI SNS_ENG | © %85
w0, gigo, 0 o3 gt e b oade] §,-PP8VS_S0 I M/PI SNS_ENG R5455
5411 PLACE_NEAR=R7520. 4: 5NMR5§37I31 7R§,24|1(54 1 132K,
1 . CPUI MVP_I SNS2_N 1 %, Gai n: 139. 96x
0. 1UF
Cop Current -4 oA o - ¥ g% Ke I &R | GNAL_MODEL=EMPTYg. §3, z%gﬁ‘év wfclgw SI GNAL_MCDEL =EMETY ,\S/gal e: 28
o 2 G X :
i PPVIN_S5_HS GPU | SNS Ve . PLACE_NEAR=R7530. 4: SNMRg 72
o R5410,, llJsz]ig PLA%@%:MQOO' Ko: St o [rm CPUL MVP_I SNS3_N 1S 23K =
0612 2|4 ] SNS_HS_GPU N 5lin  SCo - our L6 HS GPU | OUT 14 3% H _| SENSE w5 s SI GNAL_MODEL=ENPTYZ $of SI GNAL_MODEL=EMPTY
w CRI TI CAL LM PLACE_NEAR=U4900. K9: 5MVI
0. 003 100l SNS_HS_GPU P 4 e Rer| 1 Fo5F 1C5413 Sense Ris R7 0, R7520 & R7530
R T calt 1 200 2UF Sense R is 0. 75mbhm
G\D - & . i
o PPBUS_G3H Gai n: 200x © 2 385 EDP: 94A  TDP : 45A
In X s GAD._SMC_AVSS e a0 0 o0 (Effective Sense R is 0.25nChm due to sunmming of the 3 cores)

DC-IN (AMON) Current Sense Filter
SMC Key | DOR
EDP Current: 4. 6A PLAOE%Q%R“QOO' K10: 5Mv S,\/C_A 10
o > CHGR_AMon 1% 23K N_I SENSE
M;(l)/g}év . &AZE.J?_EAR:U“QOO- K10: 5Mv
:20022”:
S %
i85

GND_SMC_AVSS s 46 49 s0

SYNC MASTER=K92 DI NESH

H gh Side and CPU AXG Current Sensing

SMC _CPU_| SENSE oo @5 4
PLACE_NEAR=U4900. ML1: 5MVI
451

GND_SMC_AVSS s 46 49 50

58A / V
3.3V at 94. 311A

v 1 $5431 SMC Key | QOR GFX/ 1 G VCore Load Side Current Sense / Filter
EDP Current:12. 546A 1 28% U S,\/C_AII::LS
o7 @m—PPVIN S5 _HS OTHER | SNS “’W 2 M 46,4140 30 30,35 39°230:%3:"%,01,%5 ¢ _PP3V3_ SO | MVPI SNS_ENG
R5430 PLACE_NEAR=W4900. L7: 5MV F'LACE NEAR=U5460. 5: 3MV
0612 2| .| SNS_HS_OTHER N Pﬁfﬁg RPagd 5 60
Liol SNS_HS | N 5|, N2 le HS OTHER | OUT %23 15 20 I MVPI SNS_ SMC Key | NOC
0. 005 CRI TI CAL PLACE_NEAR=U4900. L7: 5MM | MVPI SNS_ENG | MVPI SNS_ENG CRI TI CAL 5 ECV' SMC_ADC5
. s | SNS HS OTHER P4 )i n+ Rrer| 1 1 332 PLACE_NEAR=R7550. 3: 5NMR5466 R5462 U5460 I WPl SNS_ENG
CRI TI CAL - 49 OPA333DCKeA PLACE_NEAR=U4900. ML3: 5MM
. 202% w0 0 oy CPUM/P_| SNS1G P 1WV2 CPUL WP 1 SNS1G R P1X AR cPuMp Jsuvs R P 1|, N[5 TPA3: R5461
PPBUS G3H . 2 585 S| GNAL_MODEL=EMPTY, 5%, 7 VNG €PUL MVP, | SUMG | ouT 1% 31 SMC GFX_| SENSE
[an Gai n: 50x i N{: il s
| %o %o 3 v Mj{w | PLACE NEAR=U4900. ML3: 5MM
L GD_SMC_AVSS | MVPI SNS_ENG | MVPI SNS_ENG ° G0z - 20 401
PLA;LTEC;ﬁiEiémRSAf(ﬂ@u M/P_| SNS1G R N%Sf‘lg'ﬁs = | WPI SNS_ENG2 %85}/
- ) 2 1 A A CPULWP_| SUMG § N
) . . O aNAL_ VoDEL= ENPTY% e I W/PI SNS_ENG |_GND_SMC_AVSS s 4c 10 50
CHARGER BMON Hi gh Si de (BATTERY DI SCHARGE) Current Sense, MJX & Filter 40% REDE R75345|§5 Gai n: 133. 33
1 2 I N: . X
VYV -
o5 54 40 45 32 51 30 20 25 24 .07 5, PP3V3_S3 Sense R is R7550, 0 75nm0hm %,{:1_1/‘£V SI GNAL_MODEL=EMPTY gal e: 10A / V
VO EG BvoN BN EDP: 33A TDP: 21.5A I WP| SNS_ENG 402 Max VQut: 3.3V at 3.3A
- 1
R |1 5420 Co421 oo R SMC Key | BOR RoA64
—4—0.1u -
v+ T o °/ - U5421 SMC ADC12 . %16'\4\/
op current- 5. 04 U5420 L 8421 ] SL6259 Gai n: 36x
i I NA214 I~
Charger/Load side, my OHGR CSOQR P sin  scro our |6 | BVMON INA QUT 1ot SC70 smle SMC_BVON._ MUX_SEL (rrpy o5 40 SI GNAL_MCDEL=EMPTY
BMON: ENG
w0 oo - HER CSO RN 4ine 7 01\ fFEF 2law vogt® PLA U4900. MD: 5MM
_ Battery side @D 503 o
Sense R is R7_050, 5mchm . 3 4 BMON_AMUX_OUT. 145, 3K SMC_BMON | SENSE o s
NOTE: Monitoring current from 1%
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lg\y /022UF
. 1R5 2 1
L Gai n: 100x B"%ff&':’ 1000‘}(23 - g%g:w PLACE_NEAR=U4900. B: 5MM
o —CHGR_BVON 7 ;E\év
. . PLAGE NEAR—L6421?,‘§}/@EJ\N 2 L_GND_SMC_AVSS s 4 49 50
rom charger For engineering, stuff BMON_ENG 7
For engi neeri ng, Bron<6. 6A* 100+ R7050<3, 3V For production, stuff BMON_PROD RC val ues chosen per K17 Radar 7337775
£ For Production, Bnobn=36*18. 33A*R7050=3. 3V

a6

SYNC DATE=10/29/ 201
——

d} Appl e I nc.
®

e

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL OO\/PUT
THE POSESSOR AGREES TO THE FOLLOW NG
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GPU Proximty/ GPU Di e/ Left Heat Pipe/ R ght Fin Stack

wogngo o 1o I 1 PPIVS. SO 1 PP3V3 S0 GPUTHVENS R
; i W DR GIS. 2 ] cs550
E
PLACE_NEAR=U5550. 2: 5nm > ! R5551! IR5552
100 79Ty GPU _TDI ODE_P_PLACE _NEAR=U5550. 3: 5nm 10K 10K
! 1 %13\7\‘7 2w D
D Det ect GPU Di e Tenperature SI GNAL_ MODEL=EMPTY 1 25 il
5511 U5550 - 2l
0 0022P8I§ e EMC1414- A
MBOP
c%g\g/l 2 2| pp1 THERM: / A 7 GPUTHVBNS THM L
Detect Right Fin Stack Tenperature 3 «|.8
CRI TI CAL CRI TI CAL 100 7B, GPU TDI ODE N AT GPUTHVENS ALERT L
?501 10GPUTHVMBNS D P 4 | pP2/ B3 SvoATAl_® SMBUS _SMC 0_SO_SDA 6 31 45 48 80 9
BCa4 SOT732-3 3 SI GNAL_MODEL=EMPTY S | pne/ DP3 svoLk |10 SMBUS SMC 0_SO_SCL 631 45 48 80 98
----------------- 1 GND
"Pl acenent not e: ' (35503 L 0. oog’z‘rﬂF—— 6
'Pl ace 6501 on bottom side BC84 SEM;(}E' 48w~
closetothe right fin stack. 2 CES%"T P-l ..... CheterT - ,
"""""""" acenen not e:
o GPUTHVERS D N ’ 1 ' Place U5550 on bottom side under GPU' =
Detect Left Heat Pipe Tenperature PLACE_NEAR=US550. 4: 5rm - f T T s s s s s s s s
_______________________________ PLACE_NEAR=U5550. 5: 5mm
: Pl acenent not e: ) .
Pl ace Q8503 on top side under |eft heat pipe near GPU, Wite Address: 0x98
e Read Address: 0x99
C R5570 o
45,4190, 30,36 35 33728786735 730752 %7 & PP3V3_S0 1 2 PP3V3 SO _CPUTHMSNS R .
54103073° 7306356153060 575 S ’\Sw/\/\/—m FER: 25,
YELbY  VOLTAGES3. 3V
402 1 'R5572
DD %o(/)K
312 e
;:gg—gg:ggg;g_g;;:mmz BoP 2402 Not e: EMC1414 can perform Beta
0 D> CPU THERMD P orr—ooEr=erpTY DPL  THERM/ ADDR Conpensation for External Diode 1 only
A o571 s ALERT- |y B CPUTHVENS. ALERT L
Detect CPU Die Tenperature 0. 0022uF T
18‘0";|' 4 Dpzx% CApata SMBUS SMC B SO_SDA 15 0 31 00
CERM
402 _ 5 |oner oP3 svoLk |10 SMBUS SMC B SO_SCL 45 48 51 0
100 o™ CPU _THERMD N v s 51 08 |
6
Det ect LVDS Connector Proximty Tenperature .PI. cerent noter ~ T
CRI TI CAL CRI TI CAL acenen not e: '
?502 o CHUIHVENS 2P, PI ace U5570 under CPU ,
BCB4BBWXXH 2 3 sl G\'AL_NUDEL=EN5T6 i e
___________________ 504 1 0. 0022 I;
'Pllacenent not e: . BCB4EBMOH 7
' Place @502 on bottom side , 2 402 .
'close to the LVDS Connect or . 100 CPUTHVENS D2 N Wite Address: 0x98
------------------ Read Address: 0x99
Detect PCH Proxi mty Tenperature gtﬁ@zmgﬁgﬁﬁg;g: 4:gm B
B ‘Pl acement note: = .

PI ace (504 under PCH .

T29 Proximty

46 41 10 30 36 35 3723736733753 2°_PP3V3 SO —
R L L Cx E g N
PLACE_NEAR=U3600 1 C5520
PLACE_SI DE=BOTTOM 0. 1uF
Cl 20%
. v+ 2 oo
T29 D e U5520
TNPFZ,L%JS =
100 51 33¢@ry— 129 THERVD P — 100 51 33729 THERMD P o8 51 a8 45 SMBUS SMC B SO _SDA soa wes! rol2 SMC Key THSP
MR BASEETROE NOSTUFF CRI TI CAL
o 51 40 4sqEry SMBUS SMC B SO SO B |y ALERT| B2 TP T29_SENSCR_ALERT|
'R5520
PLACE_SI DE=BOTTOM %&K DS
1/ 16W A2
A et A
PLACE_ NEAR=U3600. B1: 2mm 2 SYNC MASTER=ROZ DI NEoH SYNC_DATE=00] 247 2010
o E— Ther mal Sensors

l XW6520 L PI acenment note: ! T e |
L M PI ace U5520 close to T29 router on BOTTOM side I | D
Use GN\D pin Bl on U3600 for N I|eg SNB Bus B o opl e nc.

Wite Address: 0x90
Read Address: 0x91 NOTI CE OF PROPRI ETARY PROPERTY:
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C Left Fan Ri ght Fan

87 73 70 69 68 65 54 52 47 41 22 8.7 §MF’F’5V SO 87 73 70 69 68 65 54 52 47 41 22 § 7 §MF’F’5V SO
4641 40 35°56°%8 33 23 22 32 83 12 7 o PP3V3 SO 4641 10 35°36'32 33 33 28 2 23 12 - ¢ PP3V3 SO
030307377363 %61 %55 57°55 51 58 24b G o4168073%73%63° 61259 54 °53 51 58°43 %o
CRI Tl CAL CRI TI CAL
R5650% 78171- 0004 R5660° 78171- 0004
47K M RT- SM 47K M RT- SM
5 5
ik —O il —O
NE-LF NE-LF
R5655 402, DS R5665 402, HIS
47K 47K
45 @_SNC FAN O TACH 1 2 s FAN LT TACH 2] o 45 (OO} SMC FAN 1 TACH 1 2 s FAN RT TACH 2] o
50 3 06 3
116w T° 116w T
Mios” 0 o o]
R5651" 6 R5661" 6
100K ——O 100K —O
1100 > @&B660 1100 2 @&660
NE-LF NE-LF
i) G 3N700z0w x- G 51850521 2N70020W - 6 51850521
45 ) SMC FAN 0 CTL AT FTY s FAN LT PWM = 45 [Ty—SMC FAN 1 CTL 1§|—$T 5 s FAN RT_PWM =
SYNC MASTER=K17 M.B SYNC DATE=04/ 26/ 201d
I'H!!g T

Fan Connectors

ST TN
d} Appl e I nc.
®
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USB | NTERFACES TO M.B
SPI HOST TO zZ2
TRACKPAD PI CK BUTTONS
KEYBOARD SCANNER

PSOC USB CONTROLLER

402

|
|
|
|
|
|
|
R5704 _ YPASS=U5701. 49: 50: 11 mm
D : 72553 46 7o _PP3V3_S4 2.9 pp3va s4 PSOC BYPASS%M_48Y§6§§-$n701-4.3- B6%8
| 5% R N
| HCH 1C5704 |1 C5705 |+ C5706
402 —L TooPF = L0 1UF 4. 7TUF
! R5703 Th T Wew T
! %,%OK 402 202 603
! e B
| 2402 J_
| 10 5 qom—SMC_PVE_S4 WAKE L = WS KBD23 .,
| s PLCKB_L WS KBD22
| »» _BUTTON DI SABLE WS KBD21 ..,
| oo _Z2_HOST_| NTN WS KBD20 ..,
| »» WB_LEFT_SHI FT_KEY WS KBD19 ..,
| » WS_LEFT_OPTI ON KEY WS KBD18 ..,
! o|w|s|o|lalalo]o|e|x|o]w] |
{20 TR To) Vo) Vol NToY VSR (RS B B I B B IS
! LOI\HCOLOI\UJBOQ‘NOOQ‘
! Nlmlololololg>o|o|o|o|N|N|
| ss W5_CONTROL_KEY 1p2 3000000 caoaaoan p2 242 W KBDL7 o s
| sas Z2_KEY _ACT L ApP2_1 CRI Tl CAL P2_0[41 W5 KBDL6N s
| NCx—3P4_7 oM T P4_6[40 KBD1 5
| s mm—IPAD_VBUS EN 4p4_5 Us5701 P4_4lze WS KBDIA o
| o Z2_DEBLIGS 4P4_3 CY8C24794 P4_2{38 W5 KBDI3 ..
oo _Z2_RESET dpa1 WF P4 0[37_W5_KBDI2 ..,
! s _PSOC_M SO 1P3_7 (SYM VER2) P3_6|36 W5 KBDI1
! PSOC F_ CS L 4p3° 5 P3 435 WS KBD10
cl - « _PSCC_NDSI 4p3 3 33752983 Pa o[ WS KBDO ..
| s s _PSOC SCLK 19p3” 1 P37 0[33__WS KBDS o s
I s Z2_M SO up5_7 P5_6[32 KBD7 e
| sae Z2_CS L 12p5 5 P5_4[31 WS KBDL
| s o Z2_NMOSI 13p5_3 P5_2[30 W5 KBD2 o5
[ =+ 22 _SAK P51 i o o ~oowaso P5_012 KB o 53
1 L THRVL
| e Py N e O
| HENEHEEEREEREEEE 1
| TP_PSOC SCL W5 KBD4 o s
| TP_PSOC_SDA WS _KBD5 o 5
| s _NC PSOC P1_3 = \S_KBD6
| TP_ISSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| I SSP SCLK/ 1 2C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN
| oo USB TPAD P 17AA 2 1wUSB TPAD R P TP P7 7
| 116w . (PP3V3_S4 PSO0)
! Mios" ===
! R5702 1C5702 |1 C5703 |1 C5701
| 24 - I00PF~ -0 1UF 4 7UF
| o2 _USB TPAD N 1AAA 2 1cUSB TPAD R N & ;i — 20,
) o5 365 =™ &5
| LR
! B
. I
|

« BUTTON DI SABLE
RO
sswlegS%TAslgg L
—

2[c® sty WHEN THE LID IS

TPAD Buttons Di sabl e

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

THE TPAD BUTTONS W LL BE DI SABLE

CLCSED

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

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

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

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

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

SMC Manual

Left shift, option & control
Keys ANDed with PSOC power

Reset & | sol ati on

button cause SMC RESET# assertion.

keys conbi ned with power

73 64 63 53 a8 a7 a6 a5 40 42 25 7 o PP3V42 G3H

PP3V3_S4

72 54 53 46 7 6

WS _LEFT_SHI FT_KBD

53 6

a6 45 6

to isolate when PSOC i s not powered.

CRI TI CAL «

VDD

Us750
SLGAAP006
TDFN

IN A1

()
3[in A2 Li_\OUTA

4 WS _LEFT_SHIFT_KEY

TPy

7|l N A3 B2
TP
we WS LEFT_OPTI ON_KBD shner 1) T B 8 WS LEFT OPTION KEY -
an B
n [=2]
CRI Tl CAL « 1 C5755
Vo I 08"’1UF sswsmglz,/gblrz
16V
Us755 ? e o= SOT563
SLGAAAPOO6
TDFN
2|IN AL 5(G

535 W5_CONTROL_KBD

()
alinae TN\ arA

4 SMC _TPAD_RST

TPy

8 W5_CONTROL_KEY 53

7]IN A3 B2
TPy
QUT_B]|
6 (I N Bl
) L/
ao BR
n o

I

Keyboar d Connect or

72 54 53 46 7 6

73 64 63 53 40 47 a0 a5 aa a2 25 7 ¢ PP3VA2 G3H

&

PP3V3_S4 32

I

29

o V& KBDI -

oo \\E_KBD? =

oo \\E_KBD3 -

oo \IE_KBD4 =

oo \IE_KBD5 -

o« \\E_KBD6 =

oo \\E_KBD? 7

o« W\5_KBDS =

o o \\E_KBDO =

oo \\&_KBDIO 3

R5714 =« WS _KBDL1 =

< W5 _KBD15_C 1%70 2 s _WB_KBDI12 e
oo \\E_KBDI3 o

Mios" s W5_KBD15_CAP a

< W5_KBD16_NUM 3

RRGRS | o e ket E

10K o N

= VB KBDLeN Aan2—) 1 Tvs KBDIo i~
s o ¢ \5_KBD20 g

Yo" o0 \5_KBD21 3

o« \\E_KBD22 3

RE710 . vs KBD23 :

SMC ONOEE_ L o 1, K8 2 W KED ONGFE L d
5% y

C5710: Wl o W5 LEFT_SHI FT_KBD 3

0. 11k, o2 W5_LEFT_OPTI ON _KBD 3

\AB 1

209%
iov ,

CERM

402
PLACEMENT_NOTE=NEAR J5713

Pul | -up in U5010.
SMC TPAD RST L .

D[3

CONTROL_KBD

[0006660600000006000006060000660600000 |

—.:NC 31@

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

J5713
CRI Tl CAL

518S0637

ISYI\C VASTER=K92 ERI C SYNC DATE=10/ 11/ 2010

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

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

| PD

FI ex Connect or

Toed1 B85 PP18V5 S4 o5
3. 3UH-870MA SOD- 323 R5§06 I\FNE(E‘,K DTH=0. CRI TI CAL
PPSV_S4_P18V5S5 1 2 P18V5S4 SW 1 2 PP18V5_S4 R 1 2 | VOTA SV J5800
104 103 72 66 7 _PPBV_S5 R5§05 vgggsa §5 P18V5$5 v ’\\IILFSOIOAT' SwHE SWTCl-LNEDE=TRLE: BO520WEXG Vel Reekr! S0 %ﬁ/ggv 7253 a6 76 _PP3V3_S4 555& (S)T_- 8M228 PP18V5_S4 o sa
: 'R5812 " ol o]
178w P heEk W BH N C5389}3§ MRSV we Z2_CS L 4 88 3 Z2_KEY ACT L s
VO 5T < Hiow w e _Z2_ DEBUG3 [oole 72 RESET
VIN S P s Z2_NOSI 8l 5 ol? PSOC F CS L &5
C5819 ¢+ 1 C5815 s _Z2_M SO 10 9 PI CKB L .
. ngeslc())?s Fert P18Vo24_FB 1%'5 - 331\,,900PF w o Z2_SCLK 12 gg 11 PSOC M SO
&*N o8 2 5 38y .+ _Z2_BOOST EN 14 13 PSOC_MOSI .
N R T AL [ £2BOOSTIEN. -~ P83 it a0 R5800 .. 7o HosT ININ 6[O s PSOC SOLK ..,
38161 |1 GR817 8 R5811 19 6 50 40 40 32 3 20 29 25 20 19,07 o, PPBV3_S3 IANA2 PP3V3 S3 TPAD 10 ol SMBUS_SMC_ A S3_SDA 5 45 a0 55 o0
. <4 1 2 104 88 7 A M N_LINE_ W DTH=0. 5_nm 20 9 o 31 45 45 55 o
8y T, 1 T 8 0 100K 5 i CRe-= s Gl 2710 O SVBUS,_SMCA_S3_SCLe o 45 1055 0
X7R- CERl X8 PAD 6 Yiow 402 weZ2_CLKIN °o°
ol ~| 5462 NO STUFF
516S0689 L
Keyboard Backlight Driver & Detection
108 87 73 70 60 o8 65 52 47 4122 6 7 o _PPBV_SO CRI Tl CAL
b T Keyboar d Backl i ght Connect or
e 100,01 5058 15 PPV 10UH 0. 58A- 0. 350HM CRI Tl CAL
105153009030, o e 0 V3_SO 1 2 KBDLED SW JEE
R5853! KB BL 1098AS M b FF18- 4A RIIAD- B- 3H
Fror ©9850 1 - - YL . )
K 11%5 o N < SMC_KDBLED PRESENT L 1[o] 35815 pin 1 is grounded
ey LoV, 2[ 5| on keyboard backlight flex
2 402-1 CRI Tl CAL 3
oy SMC_SYS_KBDLED |, | slcrm (e I 71
To detect Keyboard backlight, SMC will 1%8‘3'54 KB_ £
tristate and read SMC_SYS_KBDLED: A 9?3%91
If LON keyboard backlight present EZ'AEEV DFN 51850691
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRML
10K GND  PAD
1/ 18% o ~
CLF
402,
(SMC_KBDI ED PRESENT 1)

VEELLSPRI NG 2

ISYI\C VASTER=K92 ERI C SYNC DATE=07/ 27/ 2010

d} Appl e I nc.
®
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5450 49 48 32 31 30 20 25 24 13 5 7 o _PP3V3_S3
184%% %2

BYPASS=U5920. 14: 13: 8

45 15 (OO} SMS_INT_L

BYPASS=U5920. 14: 13: 8 mm

: |
VDD VDD_T O R5920*
NoZiye U5920 T
1/ 20W
R5924! NCX=97 L1 S331DLH M
oK 1], LA s SMB 12C SEL
1/ 20W 15 |RESERVED
R

CRITICAL.J7 SMs ADDR SELECT

11 Iy NT2 SDA/ SDI / SDO6 12C SMC SM5_SDA R

©

| NT2 SCL/ sPcl 4 12C SMC SM5_SCL_R

PLACEMENT_NOTE=See schematic for orientation.

~ GND—

w| | of ©
| | =

33850687

Desired orientation when

pl aced on board bottomside (view thru top):

+Y/\

+X Front of system

+Z (dn)

V

Circle indicates pin 1 |ocation when placed
in correct orientation

NOSTUFF

R5923
AR 2  SMBUS SMC A S3_S

5%
1/ 20W
M-

201

R5922
1AQ) 2 SMBUS SMC A S3_SGhrme o1 46 40 ss o0

5%
1/ 20W
M-

201

=~ SMS_ADDR_SELECT=0 Addr: 0x30(W)/0x31(Rd)
SMS_ADDR_SELECT=1 Addr: O0x32(W )/ 0x33(Rd)

NOTE: SDA and SCL have internal

pul | -ups to VDD_I O

SYNC MASTER=K92 DI NESH

SYNC DATE=06/02/ 201

Di gital Accel eroneter

d} Appl e I nc.
®
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72 71 48 4 20 25 24 23 22 20 10 17 7 o PP3V3_S5

«| CRI TI CAL

SPI_MB CS L

SPI _WP_L

ignore SPI

™ SPI ROM USE_M.B

is asserted

L 3 ”
00

VDD

U6100
64MBI T
sac

SST25V|5r064C

MB M SO (oo +

cycl es.

SYNC MASTER=K92 BEN SYNC DATE=05/27/201
PR T T

SPI  ROM

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

A%HI-E) PFN %ggs%%
71 a1 32 25 22 20 16 7 PPLVS_SO . o PPSV_SO0_AUDI O (s 5
PP3VS_S0 am & b R e e
C6200 * 1 C6201 PP4V5_AUDI O ANALOG (st s
4. Y%JIDZ/U 98%47UF CRI TI CAL
Y 2 2 10¥ CG 031 |1CB204 C62051: 1 6206 C6207 * 16208
D 5 85 0. 7?5 e Vo 0. 47?5 - L iLL‘;/IF 0. 47?5 i %(Q/UF
= 620211, B Tohps BT THE. ng 3
YN =R » s GND_AUDI O HPAMP
| QD ADOEAR Sl I R BHAC50 ¥ 7RERRRTVERY
m C62091 1C6210 = GND_AUDI O CODEC 2
1 200 2. 2UF 2. 2UF | D VA REFVA HP VA 57 58 62 206
ZRGG7K 623 2 8%y VBLAS DAC 29 |vBi AS DAC [((I;s
196 SERM S55M CRI TI CAL HPoUT_L| 38 MN LI NE WDTH=0 30MM M N NECK_ W DTH=0. 20MM AUD _HP_PORT_L 57 50
1/ 16W 402-LF 402-LF CS4206_FP 44 |VHP_FI LT+ 40 AUD HP PORT R oD
o 402" CS4206_FN a1 e rr- UB200 HPUT- MN LI NE W DTH=0 30MM M N _NECK_\W DTH=Q_20MM o = =
QZZOGB HPREF|_39, M N LI NE_W DTH=0 20MM M N_NECK_\W DTH=0. 15MM AUD_| NT_HP_REF @
DI G TAL M C DATA LI NE @AUD DM C SDA1 2 |GPI 0D/ DM C_SDAL LI NEOUT_L1+| 35 TP AUD LO2_L_P
CAI\S/P CNI'NP »q@mAUD GPILO 1 L2 GPI O g G Spfz, LI NEQUT_ L1 |24 TP_AUD LO2_ L N
IVIA( PKR Al CNTRL w0 s AUD GPI O 2 14 P2 LI NEQUT_R1+|_36 AD L2 _R P o0
< 15 |ePics LI NEQUT_R1-| 37 AUD LO2_R N %;§°,DOLFE SPKR AMP (FC/ LFE)
1
25 O 556 FLYE 13 |SENSE_A LI NEQUT_L2+| 31 ﬁgg t% ||: E oo 50 100
Cs4 LI NEQUT_L2-| 30 €9
BATSAXV2TI CS4206_FLYC | o bion Ll NeQUT_re| 32 AUD LOB_R_P o e MER SPKR AMPS (L2/ R2)
W N SPKR AMP CNTRL  « qop AUD_GPIO 3 0g211: 1 06212 a3 Jrive L neauT_Fe- 33 ADLXB_RN oD =
. v 42 |FLYN
?;;‘3 2 M o8l Al 16 AUD_CODEC M CBI ASpm o XV\BS’\%OJSI GNAL_ MODEL=EMPTY
402-LF
3 Ivi_mp w5 AUD HP_PORT L 1 2 AUD HP PORT L_P.,
- m AUD_SENSE_A (54206 _FLYN voo_28 CS4206_VCOM NG 6%
M N_LT'NE"W DTH=0. 20MV
e VARSI BHES: X202
C - o (ONDAUDIOHPAMP | =1, AUD HP_PORT L_N.,
LI NEIN_L+_21 AUD LI _L s
o 16 ry—HDA_BI T_CLK 6 i ToLk LNEI NG AD LI C %
o5 10 pry—HDA_SYNC LI NEI N_R+|_23 AUD LI _R am =
R6201 | 10 |sve
22
os 10 oy HDA_SDI NO 1 2 o AUD SDI_R 8 |soi MC N L+| 18 AUD MC INL_P o2 100
/1\/5/\"%\/ 5 |spo MCIN L[ 17 AUD M C INL_N % ™ EXTERNAL M C | NPUT
Ve D | 11 reser M C N_R#|_19 AUD MC INR P am 100
o 10 [y HDA_SDOUT MaNR [ 20 AUDMCINRN __ &mew | NTERNAL M C | NPUT
os 10 [y HDA_RST L |
61 AUD _SPDI F_I N 47 |SPDIF_IN
[mang - VREF+_ADJ_27. CS4206_VREF_ADC
. CS4206_SPDLE_OUT a8 |spoi F_our VKRS Y BTEE, 70 NC Re205
33 33
o AUD_SPDI F_OUT 1 2 DM C_scL| 4 CODEC DM C CLK 1 2 AUD DM C CLK o DI G TAL M C CLOCK LI NE
<« AN R6203" - AN o
Wby 100K oy
402 1/ lé% THI PAD _AGND 402
VF-LE
402 5 ™ e
S 9 CRI Tl CAL CRI Tl CAL
Co2j31l. . om214
L NOSTUFF %0‘\’71—2—(\ T 20%
- 1R6204 case T B 1,
5%
1/16W
VE- LF
2402
B 52 58 57 GND_AUDI O CODEC
G\ND _AUDI O HPAMP __, o
VOLTAGE=0V
M N_LI'NE W DTH=0. 60MVI
M N_NECK_W DTH=0. 20MM
FERROAB oM LP;LE P/ §¥53I§554
% %lvgl\/s 1YYY L2  PP5V_AUD O HPAMP.,
o
4\/ 0402 \r\ﬁoﬂTfl NEW DTH=0. 40MM
L6250 M N_NECK_W DTH=0. 20MM LJ6201
FERR- 220- OHM MAX8840- 4. 5V
+ s PP5V_S0_AUDI O 1YY Y L2 AUD 4VS REG | 1in YN ourls PPAVS AUDIQ ANALQG & o
\G=4.5v_
R6250 o0 WKL Y BTEES: 39 RITICAL ], C6253 M Rk W BFEES: 261
46 a1 a0_30 30 58°3,98 34 52 8 55 94, PP3V3_ S0 LAAAZ AUD_REG SHDN L 39sHON- 0. 01UF
RN e LR R RCREN N o nds MAX8840 BP Ft
%}E‘é] M N_NECK_W DTH=0. 15MM C6254 1
702 C6251 1 t06252 « ENEGC i 9% TUF L
1 C6250 1UF —— —— 0. 001UF CERM 8T
L 52 B T 40z 197
p— Y X5R 2 2 CERM 202
2 ig\z 402 402
402-1
A XV\BS’\%OO ISYI\C MASTER=K92 KAVI THA SYNC DATE=07/ 30’ 2010
= GND_AUDI O CODEC o7 s 62
J_ MN L%EDW DTH=0. 50MVI AUDI O: CO:EC
L M N_NECK_W DTH=0. 20MV
: XWB251 D
1502 GOADOHAR .. Appl e Inc.
M N_LINE W DTH=0. 60MM L
M N_NECK-W BTHZ0. 20MA NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREIN | S THE
P Rl ETARY PROPERTY OF APPLE COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 62 OF 132
1l NOT TO REPRODUCE OR COPY I T
VAL mans resoes o INWOERPEITTS 7 OF 105

8 7 6 5 4 3 2 1

WWW . AlISaler.Com




4

7 6 S
RIN = 20K OHVS

8
C
68:5 X
|E]}|EIEI: BK VIN = 1.14 VRVSB

N
| T L
R6300 305"
S E 2o AUD LI L .
M N RES W BFES W "

amm-AUD_LIL | NL 8T AUD LI
ENE : iribw M N-RERRW BT 3 10% =
402 TANT
SMA- HF1
R6301* B30T
21. 5K L 820PF
17180 - Uy
e 2 v
&30
3. 3UF
z}l»l AUD LI_C o

o AUD LI GND
R X 12
R6303 JE,

%
1/ 16w
6 R6305" : 5304
WeRy 1 EE3D
11860 T A
VF:LE 2 2%

s GND_AUDI O CODEC |
1. TL CAL
R6306 #305"
Y Ll _RF 2 joa AU LI R .
B 16V - - ’
C

-
SE- TO- DI FF CONVERTER
|, TL CAL
Fa RE993 RE354
w s _AUD_HP_PORT R z}lu AUD SE DIFF_IN 1 2 AUD SE QUFF INR 1 2
10% 1/110/50W llllﬂ/GDW
16V M- LF VEZLF
TANT 402 402
SMA- HF1
AUD_GPI O 2
@ 57 60 B
B4
*VNQe AUD_LOL_R P
U6350 — R e
VS 4253
CRI TI CAL
R6355
2. 21K
1/ 18w
Vios~ R6357
AUD SE DIFE_P_I NV 15 21K
1/ 18w
R6358 Vaos"
2. 21K
1%
1/716W
Mios" R6356
AUD SE DIFE_N_I NV 15 21K |
1%
1/16W
M- LF
402
< __PPAV5_AUDI O ANALOG
1
R632510K sl CRITICAL A
1o Rl MAX4253 W\n\c MAGTER=KOZ. AUDI O SYNC DATE=06/ 16/ 2010
16w VN UcsP AUD LOL_R N
y Al — N
6350 1 1 06351 402, U6350 D * 0 AUDI O LINE IN
a7ue L L g a70F AUD SE DI FE_VBI AS ml, ., M DR RG TOTEER g |
o3 2 180 W NERES W BTEE 22w * D
by X35 R6351! CRI TI CAL —he- Appl e I nc.
Rk oge? 2
11860 7 16% NOTI CE OF PROPRI ETARY PROPERTY:
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D PLACE C6500 & C6501 NEAR PVDD PI N (5)
PLACE C6503 NEAR AVDD PI N (3)
57 PP5V_AUDI O HPAMP .
C6503 1 CGSOOi 16501
0. lUE — 1OUE — .0001UF
1 ﬂ_ %86’;\'_‘; 580
X5R X5R CERM
402-1 805 402
(] n
E
U500
AK4201EU
5o AUD HPAMP_ | NL_M 1lunN 2 AUD _HPAMP OUTL 50 61
"+ B2 AUD_HPAMP [ NR M 2]y RSEFPeAMGA N RN BITEY 200 =
8 | ponr ols AK4201_CN
cr 7 M N-NECK_W DTH=0. 20MM
R6g01 ovedl 10 o CRI TI CAL
57 L L 1 2 ) _ - , 4o = 1 6505
5% $ § THRv 29 1UF
1/ 16W > PAD Sl 18
MEZLF S 2 YoR
C 402 Tlo| @ g 202
AK4201_CP AUD _HPAMP OUTR 59 61
5 - M N TINE W DTFEQ. 30MV loeig
= M N_NECK_W DTH=0. 20MV M N_NECK_W DTH=0. 20MV
|
R6500" g
ook :
asw < R6516! 'R6526
402, 21K 21K
CRI TI CAL 118W asw
1 C6504 NFZt022 2%&
1
2 L6535
435 FERR- 220~ OHW 2. 5A
+ __GND_AUDI O HPAMP 1 2 AUD LO GND R o = -
0603 VK CCRE W DTHE0. 60 MV
M N-NECK-W DTH=0. 20 MVl
'R6531
13. 7K
1%
1/ 16w
MF-LF
2402 R6530 X501
AKA201 VSS2 LAN 2 AUD LO FDBK 1 532 AUDLOGND R amuw
M N_LTNE"W DTH=0. 40MM
M N_NECK_W DTH=0. 20MV lllf/GDW
M- LF
402
R6510 R6511
o o> AUD_HP_PORT_L A3, 7K 121K, AUD_HPAMP_OUTL ., o,
118w 118w
Vo™ Vo™
CRI TI CAL
C6511
180PF
5 (T AUD HPAMP_ | NL_M 1H2 _—
5%
50V
CERM
402
CRI TI CAL
C6521
180PF
s O} AUD HPAMP_| NR M 1H2
5%
50V
CERM
A 402
Ww THA SYNC DATE=10/ 227 201
6520 Re521 AUDI O HEADPHONE OUT
e AUD HP PORT R 137K | 21K AUD HPAMP OUTR. . o i gl i |
> 1% 1% d} Ap le I nc D
1/ 16W 1/ 16W p .
Mios" Vos" S
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5X MONO SPEAKER AMPLI FI ERS ( SSM2375)
APN: 35352958
GAIN = +3 DB (BR, FL, FR, LFE), +9 DB (BL)
FC ( SPEAKERS BL/ BR) ~737 Hz
FC ( SPEAKERS FL/ FR/ LFE) = ~90 Hz
s PP5V SO AUDI O AMP L PLACE C6611/C6612 CLOSE TO PVDD PI N
L6610 GEB
FERR: 1000- OHM 002]7UF CRI Tl CAL 1
AUD_HP_PORT_L_P |~y > SPKRAVP_BL_| nL P S P2 66121, %}
o oo I} 47UF - /1
D 0402 0% CRI TI OAL 5% -
<:feg»%2:’w Y PO6Ya B
1.CAL é%ﬁj _ SPKRAMP_BL_OUT P
FER'%qgolol' oM ,\?(&602%6% 100 _SSMR375BL_I N P Bl ne [ S3 m@
. AUD_HP_PORT_L_N 4 (Y YY" 2 SPKRAMP BL_INL_N";|]> SSM375BL IN N __ Al our-[B3
ngi)l %Iglé . A2 spr cuNA3 |BL_GAIN SPKRAMP_BL _OUT N o -
FERR- 1000- OHM Gos"  R6602 NOSTUEF eoce B2 ¢ ENE- :
AUD_GPI O 2 LYY 2 AUD_GPIO 2_L , 077 06600 1 'R6600 D 6j7 a
58 57 (TR —= ’\/5\//\, 1 lOOOK — i
NOS 8 10% —— o O
EREAUBI B oBoBE BB Tl B EN D6600 it T e Wik
25011/15231 402 2 2
N
BAT5AXV2T1 L
« AUD_SPKRAMP_NMAC SHDN_L
ws PP5V_SO_AUDI O AMP_L PLACE C6625 CLOSE TO VDD PI N
L6620 | L PLACE C6621/ C6622 CLOSE TO PVDD PI N
FERR: 1000- OHM 005U T1 CAl
AUD LOB_L_P LYY Yz SPKRAVP_FL_IN.L_P™ 75 291
= 0402 S CRI TI PAL 20@,_
Ois‘é 0, AR} 4 -1
L6621 L éﬁ/@é& CASEALL SPKRAVP_FL_OUT P
ERR- 1000- OHM 0. 022UF 10 _SSMR375FL_I N P Bl . | C3 M NREGW BIFES: 28 T
C S AUD_LOB_L_N LYY Y2 SPKRAVP_FL_IN.L_N" 175 —SSMP375FL NN AL o o B3
L6602 i AZsor A3 | TP FL_GAI PK FL N
AUD GPI O 3 FERR- 1000- OHVI it s encel B2 CRECR! :
s - — - 1YY Y L2 Releo% G\ND
0402 5% g
660 RI I T EN
ERBPAUBBYBER' B k! BRO [ 5}29’2
o _AUD_SPKRAMP_W N_SHDN L
s PESV_S0_AUDI O AME R | L . PLACE 06631/ C6632 CLOSE TO PVDD PIN
L6631 Spk anp placed on the top side(flipped from K17)
FERR-1000- OHM 0. 0027 UF i he N and P d the i t and out put ORI T CAL
e AUD_L@._R_N | N SPKRAI\/P_BR_l N_L_N 2115 To prevent criss cross routes, the an are swapped on e input and outpu 06?73:)'2:i; /1
m 0402 JAN CRI TI SAL 29%—1=
v P%Tz?fﬁ(-
2
SPKRAMP_BR OUT N
6630 P . 2 »
FERR- 1000- OHM 0. 0027UF 10SSM2375BR I N_N B1)| n r+ &3 - :
o 30 A P-EAR P 1YY Y2 SPKRAMP BRINL P "1 7> 100 SSMR375BR IN P ALy o B3
0402 %folé LA caNA3_| TP BR GAI SPKRAMP_BR OUT P
& coce] B2 MNRECHBREE B
w0 _AUD_SPKRAMP_NAC SHDN_L “o
B 3
ws _PP5V_SO_AUDI O AMP_R
41 C6644 spk anp placed on the top side(flipped from K17) PLACE 6641/ C6642 CLOSE TO PVDD PIN
AUD LO8 R N FERR- 1000- mgPKRANP FRINL N 0. 022UF To prevent criss cross routes, the N and P are swapped on the input anfd output CRI T CA 1
) LOB_R HAARRE: FRINLN 705 0p642 %é
[mavs
on02 1o CRITI AL 10038, o
& s B | g’l
0402 CASE- AL1 -
%| éﬁf@é}% SPKRAMP_FR OUT N
FERRL 6195'00 %g RIN N Bl Cc3 - - :
0. 022UF 100 SSMR375F | N T+ M NERESCW BHES 28 ™
- AUD LOB_R P LYY Y SPKRAI\/P FRINL P 9 P99 e aNP37SFR TN P AT B3
0402 %'g'\; A2 g caaNA3_| TP FR GAI SPKRAMP_FR OQUT P oo ¢ e
X7TR B2 i - .
w0 _AUD_SPKRAMP_ W N_SHDN L ose ao | OF
3
o PPSV_S0_AUDI O AMP_R PLACE 06651/ 06652 CLOSE TO PVDD PI N
| Lspk anp placed on the top side(flipped from K17)
L6651 yi)
FERR- 1000- OHM 0 025Uk To prevent criss cross routes, the Nand P are swapped on the input and output CRI Tl CAL|
AUD_LC2_R N LYY Y 2 SPKRaVP_LFE IN.L_N O 0% 6652 1. /1%51
= o402 Jobe CRI TI OAL 25—
A msﬁ‘ﬁ’ﬁ*{ ‘
SPKRAMP_LFE QUT N
665 IcCAL . J -
FERR-1000- OHM 0. 022UF 100 SSMR375LFE IN N Bl ur| S3 ERECRS :
o o7y AOP-LR_R P 1 wp SPKRAMP_LFE IN L P ™% 10 SSMR375LFE IN P ALl our- | B3
0402 %'g'\; LA caNA3_| TP LFE GAI|N SPKRAMP_LFE OUT P oo ¢ e
X7R B2 i - .
o _AUD_SPKRAVP_W N_SHDN_L ose ao | F
1
9|

ISYI\C MASTER=K92 KAVI THA SYNC

DATE=10/ 22/ 201
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5 4

2

1

AUDI O JACK 1 LQ HP JACK, SPDIF TX M C CONNECTORS: single anlg me + 1 dig me
]
CRI TI CAL
L6700
FERR- 1000- OHM APN: 518S0520 78‘]]_7617_%(303
AUD _CONNJ1_SLEEVE2 1YY Y L2 HS M C HI o = W BT SM
M N_TTNE_W DTFED. 40MM 0402 —20
M N_NECK_W DTH=0. 20MM R6701 o M C N
10K _McC_
1 2 AUD J1_SLEEVEDET R o DS
A ONUA ShEFVEDST VY e LW C SHELD 1o
M N_NECK_W DTH=0. 20MV M- LF 402 35
D] R L6702 BI_MC_P
%8R PP3V3 SO FERR- 1000- OHM +—0O
HEREES LYY Y L2 AUD J1_PERI PHDET R o
APN:. 514-0632 0402 o
L6703 1
? FERR: 1000- OHM =
SP| - - K20 AUD CONNJ1 TI PDET 1YY Y L2 AUD J1_TI PDET R o -
_ - M N_LT NE_W DTH=0. 40MM 0402
F- RT-TH M NZNECK_W DTH=0. 20MV 6 04 | TI CAL APN: 518S0521
M cropHONE . 6 FERR- 220- 83 ) CRI TI CAL
DETECT ;(AJ’?TZ: g AUD CONNJ1 TIP 1 m AUD_HPANMP_OUTL D *° L6783 J6783
| W R BTEES: 39w 0402 oAV 300MVA 78171- 0004
b orerrg 1 L6705¢cR TI cAL 600 M RT- SM
"3 FERR- 220- o g AUD DM C LK LYY Y2 — 50
saros, 4 AUD CONNJ1_RI NG 1 YO YOZY \ 2 AUD_HPAMP_OUTR an - Lé)?% 4 )
41
AUDI O S M N_NECK_W DTH=0. 20MM L6706 ORI TI CAL 600- OHMVF 300VA . AUD DM C CLK BK 3 g
AN 5. vool B FERR- 1200- CHM 200MA + com—AUD_DM C_SDAL LYY YLz . AUD_DM C_SDA_BK EDY
SZ?:\&\D 9 LT HS M C LO o . + AUD_DM C_PWR_BK o
41
COPERATI NG VOLTAGE 3. 3 L6707cRI CAL 600- OHW 300VA ) 6 C
PO FERR- 220 OHNF3. BA 4641 40 20 30 35 1510%%%:2%:20,%5 2_PP3V3_ S0 1YY Y2
ig) AUD NI 1 SLEEV 1 m 5 AUD LO GND R 83 80 735 6157 54 52 51 50 49 48 0402 £
SHELL M NLTNE_W DIF=0. 0603
SH ELD 12 M N_NECK_W DTH=0. ZONM
13
PI NS
c ADSPOE QT . SPEAKER CONNECTORS
U
| TI CAL
CRI TI CAL ,| CRITICAL ,| CRLTICAL CR
1 06700 DXe706 2l Dz6700 DZ6702 Dz6704 J6781
— C6 ESRer 018w 6. 8V- 100PF 6. 8V- 100PF 6. 8V- 100PF XW6701 78171-0004
- %8‘31 402 402 402 SM hé& RT- SM
235 ] ] 1532 —O
1
CRI Tl CAL CRI Tl CAL CRI Tl CAL XW6702 e SPKRAVP FL OUT P |
1 Dz6701 Dz6703 L DZ6705 U = - D SPKRAVE FL_QUT N ZDY
6. 8V- 100PF % 6. 8V- 100PF % 6.8V~ 100PF % = D RAV BL OUT P EI
o o (rmy SPKRAVP_BL_OUT_N o
1 1 1
TUFF NOSTUFF
o) GND_CHASS| S_AUDI O JACK 1 G783 |CB784 +—O
M N_LTNE W DTH=0. MV =
M N_NECK~W DTH=0. 20MM 100PF —/— —— 100PI
Mianidd NOSTUFF NosTURF S8 51 1o 88 =
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 781 1 L 06782 WY’ 2 o5k
377S0112 1 EMC supr essor DX6706 100P'ui, p——— 10/90'3':
58V 2 2 gOV
CERM CERM
402 402
a1 57 52”%2’%‘3 Ly pp3\/3 ()
AUDI O JACK 2 LINE IN JACK, SPDIF RX 1
L6751 APN: 518S0672
B CRI_TI CAL FERR: 1000~ OHM CRITI CAL
SPDT]I§7§OK20 AUD_CONNI2_TI PDET LYY L2 AUD_J2_TIPDET R gy 16782
- 0402
DETEcr F(R PT L6752 781’\;%1_-_56’\906
2 FERR- 1000- OHM —O
SW TCH
U terros 1 AUD CONNJ2 TI P 1 2 AUD LI 1 NL CBD ¢ o SPKRAMP FR OUT P ilg
mar 3 M RERESW BIFES: 28W L6753 w o rmy SPKRAMP_FR_QUT N 215
crano 4 rerk 84853 am v« (e SPKRAVP_BR_OUT_P o
AUDI O WZ AUD LI | NR sosESPKRANPBRQJTN 415
A —vo5]-S AR AR AN J @D = o (> SPKRAVP_LFE_QUT P slo
- 7 M N-NECK-W DTH=0. 20MVi 60 6 SPKRAMP_LFE _OUT_N 515
B - G\D L6754 =
WY { c- var |8 600- GHV 300MA ,
CPERATI NG VOLTAGE 3. 3 AUD CONNJ2_SLEEVE 1Y 2 AUD LI GND o +—0
PF W R W BrEY 23 N 1
SHELL i(lJ AUD_J2_OPT_OUT ) ,\/1\9\/2 AUD _SPDLE_IN o -
SHI ELD 5%
PI NS 12 1C6750 %’%gg"g
T
2 }gg CRI TI CAL CRI TI CAL ,| CRITICAL
DZ6753 DZ6750 DZ6752
ESDALCS- 1BM2 % % ESDALCS- 1BM2 6;,8V- T00PF
A = CRI TI CAL 1 ISYI\C MASTER=K92 KAVI THA SYNC DATE=11/02/ 201
Dz6751 2 GND_CHASSI S AUDI O JACK , o AUDI O JACKS
6. 8V- 100PF %
402 D
I nc.
) RETURN FOR HF NO SE C}@ Appl e | nc
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"M KEY"/ EXTERNAL M CROPHONE
CODEC OQUTPUT SI GNAL PATHS L6880 APN 35352640
FUNCTI ON VOLUVE/ MUTE CONVERTER PI N COMPLEX MAC OS SHDN W N SHDN DET ASSI GNVENT FERR-1000- O-M %@;ﬁ@%ﬂ@%gi 15WM
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A N A N A 0X09 (A) Aﬁggj3307397g5Sgégz;gg5;2-.5;25;253242“35PP3V3 SO 1 Y Y L2 PP3V3_S0_HS RX
SPEAKERS BL/ BR 0X02 (2) 0X02 (2) 0X09 (9, V23) GPl O 2 N A N A R688 1 0402
SPEAKERS FL/FR  0X04 (4) 0X04 (4) 0XO0B (11) GPIO 2 GPIO 3 N A R CRI Tl CAL
SPEAKER LFE 0X03 (3) 0X03 (3) OX0A (10, D) GPI O 2 GPIO 3 N A 1% C6880 1C6881
SPDI F QuT N A 0X08 (8) 0x10 (16) N A N A 0X0D (B) R6890 M%?év 10%'; - = 3837,001UF
6.
o 48 41 52 50 20 20 2 33 o [Ty SMBUS_PCH CLK_ 14 0 2 385 2 2 gopm g ori T cAL
D CODEC | NPUT SI GNAL PATHS 1w R6891 AVDD D
: 0 U6880
FUNCTI ON CONVERTER PI N COMPLEX VREF DET ASS| GNVENT 48 41 52 50 28 26 23 36 6 SMBUS_PCH DATA "5 1 2
LINE I N 0X05 (5) ox12 (12, Q) N A ox12 (0 8 D e CD3282A1 KEEP DET TRACE AS SHORT AS PCSS
SPDIF I N 0X07 (7) OXOF (15) N A N A R6§92 M LF HS SCL S |sct mMceiagd CLHS M C Bl AS
I NTERNAL M C 0X06 (6) 0X0D (13, B, RI GHT) M CBI AS (80% N A 1w mAUD 12C INT L 1 2 HS SDA B3 |spn  peteci BLHS SW DET
EXTERNAL M C 0X06 (6) 0X0OD (13, V22, B, LEFT) M KEY M KEY 1l51‘7/5uW
ME-LF R6§93 HS I NT_L D3 JINT* BYPASY_DLHS BP
2 1 —AUD_| PHS SWTgF_)&g I HS RST L 8 lowere
AUD_J1_PERPHDET R | 0 b@%‘é’ PERI PHDET_UNFI LT A leoer CRI Tl CAL
e a0 16882 116883
PORT A DETECT PORT B DETECT /M e s 9 9 I §510F - §88;
v o o AUD SENSE A (LI NE OUT) (SPDI F DELEGATE) He D 1 g o Tt =
< 100K xR SarY
5% g o 402 603- HF
e -
2
= PP3V3_SO_AUDI O F {RE806 {RE805 . GNDAUDLO CODEC
39. 2K 20. 0K '‘R6881 |'R6882
IR6801 Lasw W ow NOSTUFFE 1K 2 DK
270K AUD_QUTJACK_| NSERT_L ,¥6> LABLF 0Rf3884 % S cw
876 AUD_PORTA DET_L NC (AUD PORTB DET_L NC . 402" 402"
VE- LF
801 B3 801 Bl 2402
SSNBngSOE%IZ,OE e SSNBngSOETAsIZ,OE - t
o AUD J1_TI PDET_R = 1 =
fm-AUD_J1_TI PDET_R . " Jif: 7/
5[67 sz 2[6™ ST 0. 47UF R6885
C wo s q@pAUD M C INL_P 1Hz HS MCH R 1502 HS MC H e C
5%
10% 1/16W
52 58 57 GND_AUDI O CODEC 10V A ety NOSTUFF
803 483 R6883 16886 1 06887
TOOK K 0. 0082UF —L 15PF
~ PP3V3_S0_AUDI O F LAMZ AUD J1_SLEEVEDET | NV 1150 1oy i
1 5% HghL *as2, 255 ? g
2R§OE|3(04 Mz?,#“ 0. 47UF
£
3 800 | bls e AUD J1 SLEEVEDET R | :
%}E\év SSVBNLSPEAPE w o @mAUD MCINL_N HE I HS MC LO ama
L4062 SOT563 :<: oo
AUD J1_SLEEVEDET 0V
oo D XW\G ek
[ ceg02 o HOO i
01UF 2[67 ST o2 s o GND_AUDI O CODEC 1 2
X
‘F gég;w | NTERNAL M CROPHONE -
o2 0 5» GND_AUDI O CODEC
R6855
o s AUD_CODEC M CBIAS  12,2K2 15T mc BIAS
B 5% CRI TI CAL
16
PORT C DETECT (LINE IN) Lt Ji?&?;’“
AUD_SENSE_A Fl—z\ & poLy 13R§1%§0
- 52 50 57 GND_AUDI O _CODEC 2012-LLP %Z,lﬁ‘é”
R6813* 1.CAL M2
«» PP3V: AUDIO F TOK 18—5% 2
1% 0. 47UF B MCP
Mihg’ w0 7 @ AUD_M G I NR_P 1]]2 M
B 12R7602|;<11 ’ NJACK | NSERT_L NC %Iglé B
1
How 96802 i85 06852 1 R6852
2402 SSMBKISFV 0 0082%%@:: o
SOD- VESM HF ‘Is'léTL gk 2 YE'LF
402 2
mm-AUD_J2_TI PDET_R 0. 47UF BI_MCN
: 10057@AUDMC|NRN 1]2 — . s 10
1 11
o0
X5R
"IE S tby g ‘R6851
o2 50 s» GND_AUDI O_CODEC I 3, 40K
EXTRACTI ON NOTI FI CATI ON CKT ‘%{%;E‘év
-
X850 ’
o [D-FR3VS SO ADIO F o s sr GND_AUDI O CODEC 1 2 INT_MC RET
'R6861
220K
5%
i 'R6862
2402 51
100K XV\@§ Bl _M C_SHI ELD
iy 53 G
PLACE L6800/ 05800 QLOSE TO G6800/ 01/ 02 803 | ol 2402 R6863 =
0
A FERR- 1000- OHM SSMENLSFEAPE |\ w«é\/\,w@ M A
410 30 33935299 33 98 98 93 9 %%, PP3V3_S0 1YY Y L2, PP3V3_S0_AUDI O F o [ W W\n THA SYNG DATE=11/ 22/ 201
80'78773%63 61757 54 53 51 50 48 48 46 0402 jﬁ,ﬁfﬁ@éﬁdﬁ¥tﬁ8 2O ngl(éo | ?803 '25 el
106800 M Nk : s o1 AUD 1 PERI PHOET RAPK o PERIPIETFAILT  s[6™ STy SSVBNL Fs'%’#s':é'af_] o AUDI O JACK TRANSLATORS
d i cn i
' ; a
T42-1 402 Jfe¥—s d} Appl e Inc.
6 s 57 GND_AUDI O CODEC L 06860 T ®
- g-.,,lUF AUD_J1_PERI PHDET_| NOTI CE OF PROPRI ETARY PROPERTY:
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MagSaf e DC Power

CRI Tl CAL
J6900

MN LN W DTH-Lm
M N_NECK_W DTH=0. 20mm

Jack

CRI Tl CAL
F6905

B6AMP- 24V

PPDCI N G3H

creee 1-Wre OverVoltage & ESD Protection

PP3V42_ G3H

6 7 25 42 44 45 46 47 48 53 63 64 73 104

78048- 0573 VOLTAGE=TS. 5V 1206-1 73 64 63 53 48 47 46 45 44 42 25 7 o _PP3V42_G3H
. 06905
B p
D o | oL o OLUF PLACE_NEAR=UB901. 5: 3mm
PR | O T, &V C6908 :
@0 B CERM 0. 1UF ——
ol e e U0 ABSO1 i
so | ol J_ Torssoenrene 5 , oz SAE e ACOK
. m 45 46 49 64
. CRI TI CAL SMC BC ACK BUE 4(
NO STUFF NG &
D6900 - stoizg 3
- ~|  RCLAMP24028B .
sers U6900 i/p“i‘é"
ne N0
s ADAPTER SENSE 5 I NT2 SYS ONEW RE aD =
CRI Tl CAL
II: an
'\K: l
n mn
o T oAl 3.425V "G3Hot" Supply
D6990 Supply needs to guarantee 3.31V delivered to SMC VRef generator
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R7011 CHORVOOVP oo — s IR T FoA254F SM
VCOMP o . mm -
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8% By 1C7130 8% 8% 18 2
ek, I R713Q")  —gignUe| oG oG ] b
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M N LI NE W DTF=0. 6_nm
M N_RECK W DTH=0. 17 nm
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= 0.001 (Q7335 linmt)
1 C7346] r7350 f = 400 kHz
—— 0,.001UF
2 gg\/’ CRI TI CAL
1C7345° %2 |,
Ei)g(ﬁWBOl
1

SYNC _DATE=07/21/2010)

ISYNC MASTER=K91 CHANG

1.5V DDR3 Supply

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

73 OF 132
67 OF 105

8

2

1

WWW . AlISaler.Com
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CPUI WP CG THERVB DHA2 CPUI WP_UGATE2 oD | o R
Lxa2l  CPUI WP PHASE2 momy |eo G Fﬁfdfsf 402
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105 61 70 75 7 6 PP1V8_S0GPU 1 mg_ PP1V8_GPU_PCl E_VDDR 504mMA AA31 |po E VDDR AA3L 3
0603 : AA32 |pci E_VDDR_AA32 VDDC!_AAL 2/;3
CRI Tl CAL 1 C8149 |1 C8150 AA33 |pci E_VDDR AA33 xig *ﬁ:;, ACL2 1 ?81A0 1 ?8F1Al 1 %FIAZ 1 %1A3 1 %1A4 ?glAS 1 ?glAﬁ %1A7 1 %FIAS 1 %FIAQ
0. 1UF ——0. 1UF AA34 lpCi E_VDDR_AA34 vDDal ACLs| ACL5 — 10% = 10% — 1o% = 1% — 10% — 10% — 10% — 1o% — 10% = 10%
— 10% — 10% AB37 PCI E VDDR AB37 ! 5] 2 25V 2 25V 2 25V 2 25V 2 25V 2 25V 2 25V 2 25V 2 25V 2 25V
6.3V 6.3V — ! D1 AD13 X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
2 X5R 2 X5R V28 |pci E VDDR V28 VDDCl _Al 202 202 202 202 202 202 202 202 202 202
PP1V0_SO0GPU 201 201 Voo i VDDC! _AD16[ ADL6
_ 77475 79 81 103 POIE_VDDR V29 o Vool _mis| M5
L8155 VB0 [pci E_VDDR_WBO wl< - Vic
FERR- 120- OHM 3A Y31 |pg E_vDDR_Y31 ol= vbbG_MLE =
= = = vobol _mig| ML8 =
Neaaal . PP1VO_GPU POl £ VDDC 1920mA @0 |por £ VoD, B0 & g vooal _wpa| M3
0603 M N; '?:'li WBH:ES 31 |pal E_VDDC_G31 vbDCl _N13| N3 1 E:OsLJII_ZBO 1 E:OsLJII_ZBl 1 E:OsLJII_ZBZ
H29 NL5 L 1 gl
CRI TI CAL 1 C8151 |+ C8152 |+ C8 53 C8154 C8155 1 C8156 |1 C8157 |+ C8158 PG E_VDDC_H29 2 VDDA _NLS - 9% - 3% 3%
—L T0UF TUF ~ L L Juf T L 1uF T LI 80 Ipai E_vpDC_H30 E vopo 7| M7 2 58% 2 3% 2 58% -
—T— 20% 10% -T— 10% 10/n 10% -1 10% T 10% -1 10% J29 < N20 603 603 603 SYNC _VASTERZKO2 BEN SYNC DATE=06/03/ 2010
2 TR R TR OTE OTE TE T P EvooC )29 e o :
603 202 202 202 235 202 202 202 Jng PCI E_VDDC_J30 9) VDDC _N22, ez i st | er Cma FB PQ/\ER
PCI E_VDDC_L28 hid VDDl _R12
’ ’ ‘ M8 |pci E_vDDC_MR8 vobol _Ri3| R13 = =
L N28 |pcy E_VDDC_N28 vbpe! _Ri6| RL6 Appl e Inc.
R28 |pci E_VDDC_R28 vooe _T12| T12 ®
728 |pci E_VDDC T28 vobol _T15| T15
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PLACE_NEAR=U8000. L18: 2. 54MV
'‘R8201 |1 Cc8200
100 0. 1UF
ey T B
2402 402-1
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99 77, FB_AQ 0> 37 | DQAO_0/ DQA_ 0 usooo0 MAAO_0/ MVA_0| 24 FB_AO_A<0> 7799
99 77 FB_AO0 1> C35 | pQAO_1/ DQA_1 WA STLER MAAO_1/ MvA_1| J23 FB_AO0_A<l1> 77 99
a9 77, FB_AO 2> A35 | pQao_2/ DQA_2 40NM ES MAAOD_2/ MvA_2| H24 EB_AO0_A<2> 77 99
0 77 EB_AO 3> E34 | pao_3/ DA 3 FCBGA MAAO_3/ MvA_3| 24 FB_AO_A<3> 7799
o @y EB AQ_DO<4> o g G832 |poa0_a/ DA 4 (4 OF 9) MAAD_4/ MVA_4| H26 FB_AQ_A<4> 77 99
o 77 FB_AQ 5> D63 | pQro_5/DQA 5 VEM | NTERFACE A MAO0_5/ MvA_s| J26 FB_AO_A<5> 77 99
o 7qgry—EB AQ_DOQ<6> g F32 | DQA0_6/ DA 6 MAAO_6/ MvA_6|_H21 FB_AO0_A<6> 7799
0 77 FB_AO 7> E32 | pao_7/ DA 7 Mo 7 7| R g FB AO A<7> @ emyvre
% 77 FB_AQ 8> D31 | DQAO_8/ DQA_8 o T MAAL O/ MvA_8|_HLO FB_Al_A<0> 779
99 77, FB_A > F30 | pQao_o/ DA 9 - =
MAAL 1/ MVA_of H20 FB Al _A<1> 77 90
99 77, FB_AO0 10> C30 | pQao_10/ DQA_10 = =
e _ . MAAL 2/ v, 10| L13 FB Al_A<2> 77
D » n@>—EB 20 DO<11> D011/ DA 11 MAAL_ 3/ 11| GL6 FB_Al_A<3> e
9 77 EB_AO 12> F28 | pao_12/ DQa 12 MAAL 4/ v, 12| 916 FB Al A<4> N
o ES ﬁo ii: 2222 DQAO_13/DQA_13 MAAL_5/ MVA_13_BA2| HL6 FB_Al A<5> 7 00
e 0 DQAO_14/DQA_14 MAAL_6/ MVA_14_BAO| J17 FB Al _A<6> 7 0
0 77 FB_AO0 15> E28 | pQao_15/ DQA 15 7/ MVA AL BAL| HL7 FB_Al_A<7>
00 77 FB_AO0 16> D27 | pQa0_16/ DQA_16 MAAL_ WAL _BALL——p—— = =l {OOD 77
99 77, EB_A 17> F26 | pao_17/ DQa 17 WCKAO_0/ DQA_0| A32 EB_A K_P<0> .
o0 77 FB_AQ 18> €26 | pqao_18/ DQA_18 WOKAO_0*/ DQVA_ 10" aquup—FB_A0_WCLK_N<O%mm 77
oo EB _AQ 19> £20 1 DQA0_19/ DQA_19 WOKAO_1/ DQvA_2| D23 FB_AO0_WCLK P<1> e
9 77 EB_Al 20> F24 | boao_20/ DQA_20 - T2 FB_AQ_WCLK_N<1%
0 77 FB_AO0 21> 4 | pQao_21/ DQA 21 WCKAO_1*/ DQVA_30——— ety ————— ===y 77
99 77, EB_AO 22> A24 | pQro_22/ DQA_22 WCKAL_0/ DQwA_4| C14 FB_Al1_WCLK P<0% 7
9 77 FB_AO0 23> E24 | poao_23/ DQA_23 VCKAL_0*/ DOVA_S02LY_ quuep— FB_ AL WCLK N<OZ%my 7
9 77 FB_AQ 24> C22 | DQAO_24/ DQA 24 - | E10 EB A1 WOLK P<13,
o0 77 EB_AQ 25> A22 | pQao_25/ DQA_25 AT DOVA 6 =5 FB AL WOLK Nelxe=
0 77 FB_A0 26> F22 | pQao_26/ DQA 26 VCKAL_1*/ DQVA_7T0———@eip————=— = —=ED)
99 77, FB_AO 27> D21 | pQao_27/ DQA_27 EDCAO0_0/ QSA_0/ RDQSA_0| 34 FB_AO_EDC<0> 7
99 77, EB_A( 28> A20 | pno_28/ DQA_28 EDCAO_1/ QSA_1/ RDQSA_1| D29 FB_AO_EDC<1> 7
99 77, FB_AO 29> F20 | pQao_29/ DQA_29 EDCAO_2/ QSA_2/ RDQsA_2| D25 FB_AO_EDC<2> 7
0 77 FB_AO 30> D19 | pQao_30/ DQA_30 EDCAO_3/ Q5A_3/ ROQSA 3| F20 g FB A0 EDC<3> e~
» rE—EBA 1= F12 DQH0_31/ DA 31 EDCA1_0/ QSA_4/ RDQSA 4| E16 g g FB Al EDC<0> o,
99 77, FB_Al 0> C18 | pQal_0/ DQA_32 EDCA1_1/ QSA_5/ RDQsA 5| E12 FB Al _EDC<1> ”
99 77, FB_Al 1> AL8 | pQal_1/ DQA_33 EDCA1_2/ QSA_6/ RDQSA_6| J10 FB Al _EDC<2> ”
0 77 FB_Al 2> F18 | poa1_2/ DQA 34 EDCAL_3/ Q5A 7/ ROGEA 7| D7 gy FB Al EDC<3>
oo FB AL 3> D7 | DQAL_3/ DA 35 DDBI A0_0/ QSA_OB/ WDQSA_o| A34 FB_AO_DBI _L<0> .
99 77, FB_Al 4> AL6 | pQal_a/ DQA_36 — = — E30 FB AO DBl L<l1>
-~ = DDBI AO_1/ QSA_1B/ WDQBA_1 ”
C % 77 FB_Al 5> F16 | poa1_5/ DA 37 — =
FB AL 6> Dis e/ DOA 28 DDBI A0_2/ QSA 2B/ VDQSA 2| E26 oy, FB A0 DBl L<2> —my oy
o @y EB AL DO<6> g DIS Ingar = 20 <3> ”
. EB Al 7> EL4 | poa1_7/ Doa_39 DDBI AO_3/ QSA_3B/ WDQBA_3! FB AO0_DBI _L
o0 7@y EB AL _DO<8> g P14 IDOAL 8/DQA 40 DDBI Al_0/ QSA_4B/ WDQSA_4| C16 FB_Al_DBI _L<0> 7
99 77, FB_Al 9> D13 | pQal_9/ DQA 41 DDBI Al_1/ GSA_5B/ WDQSA_5| C12 FB_Al1 DBl _L<1> 7
0 77 FB_Al 10> F12 | pQal_10/ DQA_42 DDBI Al_2/ QSA_6B/ WDQSA 6| J11 g FB Al DBI L<2> ~—m
0 77 FB_Al 11> Al2 | poat 11/ DQA 43 DDBI AL_3/ QSA 7B/ VDQSA 7| P8 g FB Al DBl L<3> ~m 4
o ES ﬁi ig: Eié DQAl’lij x’j‘g ADBI A0/ CDTAO| J21 FB_AO_ABI _L 7
9 77 DQAL_1 - Glo
99 77, FB_Al 14> A10 | poa1_14/ DQA 46 ADBI A1/ ODTAL o= B Al ABI L >
99 77, FB_Al 15> C10 | pQal_15/ DQA_47 cLkao| H27 FB AO_CLK P 77 99
0 77 FB_Al 16> G13 | pal_16/ DQA_48 ka0 R27 g FB A0 CLK N @y 700
99 77, FB_Al 17> HI3 | poa1_17/ DQA_49 114
_ - CLKAL EFB_Al K_P 77 99
o0 7 FB AL _DO<18> 2138 | poar_18/ DA 50 N Y FB Al_CLK N _—
9 77 EB Al 19> H11 | pQal_19/ DQA 51 o————p———=—="———{0D
99 77 FB_Al 20> G0 | pQal_20/ DQA_52 RASA0*IHK23 FB_AO_RAS L 77 50
0 77 FB_Al 21> G | pQal_21/ DQA_53 RASALOKIS g FB Al RAS L 7o
9 77 FB_Al 22> K9 | pQa1_22/ DA 54 | k20
00 77 FB_Al 23> K10 | pQa1_23/ DA 55 e P ES ﬁg CASCAS t
0 77 FB Al 24> D | pQal_24/ DQA 56 CASALH OS2 =00 —[OOD
o 7 EB Al 25> 28 | DQAL_25/ DQA_57 CSA0_0K24 g FB AO CS L o
99 77, ES ﬁi §$> ‘; DQA1_26/ DQA_58 CSA0_10%27 s NC
99 77 > DQAL_27/ DQA_59 ARYE
99 77, FB_Al 28> A6 | poa1_28/ DOA_60 CSAJ’O*OKm - FB AL CS L oD 7
o0 77 FB_Al 29> G5 | poa1_29/ DQA_61 CSAL_170==2—x NC
99 77, FB_Al > E6 | pQal_30/ DQA_62 cKeao| K21 FB_A( E L 77 99
B 9 77 FB_Al 31> A5 | DQAL_31/ DQA_63 CKEAL[ 920 g FB Al CKE L oy 77
.« _FB_A VREFD L18 | MvREFDA VEAQ*|HK26 EFB_AO_VE L 77 99
. _FB_A VREFS L20 | wREFSA VEALEL5 o FB Al VE | oo 7 0
_PP1V5R1V35_GPU FB | SNS , 15 76 77 78 L27 | NEM CALRNO maao_s| H23 EB_AO_A<8> 77 99
* N12 | VEM CALRNL ML g 19 g FB Al A<8> @ e vre
R8210, 243, FB_CALRNO NVEM_ CALRN2
402 1% 1/ 16W M- LF FB_CALRN1 M7 | vem caLRPO
R8211, 243, FB_CALRN2 M2 | vEm CALRPL
402 1% 17 16W MF- LF AHL2 | MEM CALRP2
R8212, 243,
402 1% 1/ 16W M- LF
R8213, 243, FB_CALRPO
402 1% 1/ 16W M- LF FB_CALRP1
R8214,,243 , FB _CALRP2 wos 70 71 70 5+ _PPLVBRIV35_GPU FB | SNS
402 1% 1/ 16W M- LF
1
R8215, 243, 105 78 77 76 75 - _PPLVBRIV35_GPU_FB_| SNS 5(?2204
402 1% 1/ 16W M- LF 1%
e ll_lﬁ\év

103 78 77 76 75 7

R8250*

5%

1/ 16W
-LF

402,

99 78 FB_BO 0> S5 _|pQBo_o/ DQB 0 usooo MABO_0/ MAB_0O
99 78, FB_BO 1> 3 |peo_1/DQB_1 VHI STLER MABO_1/ MAB_1
99 78, FB_BO 2> E3 |bgeo_2/ DB_2 40NM ES MABO_2/ MAB_2
99 78 FB_BO 3> El |poeo_3/ DB 3 FCBGA MABO_3/ MAB_3
0 78 FB_BO 4> F1 |poBo_4/ DQB 4 (5 OF 9) MABO_4/ MAB_4,
99 78, FB_BO 5> F3 |bgeo_5/ DB_5 MEM | NTERFACE B MABO_5/ MAB_5
99 78, EB > FS IpBo_6/ DQB_6 MABO_6/ MAB_6,
99 78, FB_BO 7> &4 |pQeo_7/ DQB_7 MABO_7/ MAB_7
99 78 FB_BO 8> H 0_8/ 8 oM T
o0 78 FB > He goigl g:g MABL_O/ MAB_8
99 78, FB_BO 10> J4 |pQBO_10/ DQB_10 MAB1_1/ MAB_9
- FB_BO 11> K6 |poeo_11/DgB_11 NAEL_2/ M8 10
99 78, FB_BO 12> KS Ipgeo_12/ DB 12 MABL_3/ MAB_11
99 78, FB_BO 13> L4 IpQeo_13/ DQB_13 MABL_4/ MAB_12
99 78 FB_BO 14> M |boeo_14/ DGB_14 MAB1_5/ BA2
- FB_BO 15> M. |pceo_15/ boB_15 NRABL_6/ BAD
99 78, FB_BO 16> M8 |bQBo_16/ DQB_16 MABL_7/ BAL
99 78, FB_B! 17> M5 |bQeo_17/ DQB_17 WCKBO_0/ DQVB_0
99 78, FB_BO 18> N4 |bQeo_18/ DQB_18 WCKBO_0*/ DQVB_1|
99 78, FB_BO 19> P6_|bQBo_19/ DQB_19
99 78 FB_B 20> PS_Ipgeo_20/ DB 20 v"&?ﬁ’/%’%é
99 78, FB_BO 21> R4 Ipgeo_21/ DB 21 - -
99 78, FB_BO 22> T6 |pQBo_22/ DQB_22 WCKB1_0/ DQVB_4
99 78, FB_BO 23> T1 |pQBo_23/ DQB_23 WCKB1_0*/ DQVB_5
99 78, FB_BO 24> Y4 IDQBO_24/ DQB_24
9 78 EB_BO 25> V6 |pQeo_25/ DQB_25 v"&?i’,mﬁ
90 78, FB_BO 26> V1 |pQBo_26/ DQB_26 - -
99 78, FB_BO 27> V3 |bQBo_27/ DQB_27 EDCBO_0/ QSB_0/ RDQSB_0|
99 78, FB_B 28> Y6 |pQBo_28/ DQB_28 EDCBO_1/ QSB_1/ RDQSB_1|
99 78, FB_BO 29> Y1 |bQBo_29/ DQB_29 EDCBO_2/ QSB_2/ RDQSB_2,
99 78 FB_BO 30> Y3 |pQB0_30/ DQB_30 EDCBO_3/ QSB_3/ RDQSB_3
e EB 8 1z 15 1pB0_31/ DGB_31 EDCB1_0/ QSB_4/ RDQEB_4
99 78, FB_B1 0> AAA |DQB1_0/ DQB32 EDCB1_1/ QSB_5/ RDQSB_5,
99 78, FB_B1 1> AB6 |pQe1_1/ DQB33 EDCB1_2/ QSB_6/ RDQSB_6,
99 78, FB_B1 2> ABL |pQB1_2/ DQB34 EDCB1_3/ QSB_7/ RDQSB_7|
99 7 FB Bl 3> AB3 1 3/ 5
. B Bl IS AD6 gl;u g . DDBI BO_0/ QSB_0B/ WDQSB_0
- EB Bl 5> ADL |nop1_5/ Dopa? DDBI BO_1/ QSB_1B/ WDQSB_1
o FB Bl 6> D3 |pop1 6/ DR3BS DDBI BO_2/ QSB_2B/ WDQSB_2
. B Bl 7> A5 |nce 7/ bapss DDBI BO_3/ QSB_3B/ WOQSB_3
99 78, FB_B1 > AFl |pgB1_8/ DQB40 DDBI B1_0/ QSB_4B/ WDQSB_4
99 78, FB_B1 9> AF3 |pQe1_9/ DQBA1 DDBI B1_1/ QSB_5B/ WDQSB_5
99 78, FB_B1 10> AF6 |pQB1_10/ DQB42 DDBI B1_2/ QSB_6B/ WDQSB_6
99 78, FB_B1 11> AG4 |pQB1_11/ DQB43 DDBI B1_3/ QSB_7B/ WDQSB_7
99 78, FB_B1 12> A IpgB1_12/ DQB44
. B Bl 13> A |ooe 13/ DoBAS ADBI BO/ CDTBO,
o EB Bl 14> AJ4 | Qa1 14/ DOBAG ADBI B1/ CDTBL1!
99 78, FB_B1 15> AK3 |pQB1_15/ DQB47 CLKBO
99 78, FB_B1 16> AF8 |pcB1_16/ DQB48 CLKBO*
99 78, FB_B1 17> AF9 |pQe1_17/ DQB49
- FB Bl 18> AGS |noen_18/ DOBS0 KBt
0 78 FB_B1 19> AG7_|poe1_19/ DaB51 CLKBLY
99 78 FB_B1 20> AK9 |pgB1_20/ DQB52 RASBO*|
99 78 FB_B1 21> AL7 |pQB1_21/ DQB5S3 RASB1*
90 78 FB_B1 22> AMB |paB1_22/ DQBS4 "
90 78 FB_B1 23> AVI_|pQB1_23/ DQB55 mSBO*
07 FB Bl 24> AKL |ogp1 24/ boese CASBL
90 78 FB_B1 25> AL4 |pQB1_25/ DQBS7 CSBO_0*
90 78 FB_B1 26> AMB |poB1_26/ DQB58 CSBO_1*
99 78 FB_B1 27> AML |poB1_27/ DQB59
o 7 FB_ Bl 28> AN |pog1_28/ DOB6O CSB1_07
07 FB Bl 29> AP3 |ogp1 29/ DQB61 csBL_17
99 78 FB_B1 > APl |pQB1_30/ DQB62 CKEBO
99 78 FB_B1 31> APS |pQB1_31/ DQB63 CKEB1
.+ _FB_B_VREFD Y12 [\MWREFDB VEBO*|
« _FB_B_VREFS AA12 |\WREFSB VEB1*|
GPU TEST_EN AD28 |TESTEN MABO_8
GPU CLK TEST P AKLO | kTESTA MABL_8
GPU CLK TEST N AL10 |o KTESTB DRAM_RST|
NOSTUFF NOSTUFF
C8251 ¢ 1 C8252
= 0. 1UF — 0. 1UF
BT T i
405°F 2851
GPU _CLK_TEST_RC P GPU_CLK_TEST_RC N
R8251* 'R8252
NosTUFF 51. 1 51. 1 NOSTUFF
PP1V5R1V35_GPU_FB_I| SNS 1 18W /ew
M- LF M- LF
4022 2402
'R8206
40. 2
%;/?lGW — —
M- LF
2402
FB B VREEFS 76
PLACE_NEAR=UB000. AA12: 2. 54MM
‘R8207 |. c8203
100 0. 1UF
1% 109%
e 2 18Y
2402 202-1
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P8 EB_BO_A<0> 78 99
To FB BO A<1> 8 99 Power aliases required by this page:
) FB B0 A<2> |- meeveRes Feoa
N FB BO A<3> 7: o | - zeervsrives re rer
N8 FB_BO_A<4> 78 99 Signal aliases required by this page:
N9 FB BO_A<5> 8 99 (NONE)
w FB A<6> 78 99
us FB BO A<7> 8 09 BOM options provided by this page:
——.——————————{D> (NoNE)
Y9 FB Bl_A<0> 78 99
Ve > EB_Bl_A<l1> ooy 78 00
AC8 FB Bl _A<2> 78 99
AC9 FB Bl _A<3> 78 99
AAT FB Bl _A<4> 78 99
AAB FB _Bl_A<5> 78 99
Y8 FB Bl_A<6> 78 99
AA9 > FB Bl _A<7> oD 7 9
H3 EFB K_P<0% 78 99
HL o—> FB_BO_WCLK N<O>® 78 99
T3 FB_BO_WCLK P<1> 78 99
15 -— FB_BO_WCLK N<1>® 78 99
AE4 FB_Bl_WCLK P<03 8 99
AFS —> FB Bl _WCLK N<O>® 78 99
AK6 FB_Bl_WCLK P<1> 78 99
AKS = FB Bl _WCLK N<1>® 78 99
F6 EB_BO_EDC<0> 78 99
K3 FB BO_EDC<1> 78 99
P3 EB_BO_EDC<2> 78 99
V5 o3 BO_EDC<3> Pam
ABS gy FB Bl EDC<0> Va:im R
AHL FB_Bl_EDC<1> 78 99
AJ9 EB_B1_EDC<2> 78 99
AVB — EB_B1_EDC<3> Pz R
G7 FB_BO_DBI _L<0> 78 99
K1 FB_BO_DBI _L<1> 78 99
P1 = FB BO_DBI _L<2> D 7
W EB DBl _L<3> 8 99
AC4 FB_B1_DBI _L<0> 78 99
AH3 FB_Bl_DBlI _L<1> 78 99
AJ8 ot FB_Bl_DBI _L<2> D
AVB o FB Bl DBl L<3> - 0
7 FB BO_ABI _L 78 99
W o=t FB_Bl_ABI L e R
L9 FB BO_CLK P 78 99
L8 o FB BO CLK N o e %
AD8 FB Bl K_P 78 99
AD7 * FB_Bl_CLK N o s %
T10 FB _BO_RAS L 8 99
Y10 o B Bl RAS L o s %
WLO FB _BO_CAS L 78 99
AALO > FB_Bl1_CAS L oo 7 0
P10 > EB_BO_CS L o e %
L0 \c
ADIO FEB_Bl1_CS L Floo) SRS
ACIO o NC
u10 EB E_L 78 99
ANL g FB Bl CKE L o s %
N10 EB_BO_WE L 8 99
ABLL g FB Bl WE L o s %
T8 FB_BO_A<8> 78 99
w8 EB_Bl_A<8> 78 99
AHLL - GPU FB_RESET L
R8261 R8262
1410, FEB RESET RC L 1,31 , FB RESET L [ 7o o
5% 5%
1/ 16W 1/ 16W
Vios" Veos"
R8260*
5.1K 1 C8260
17180 p— %%OPF
M:AEEQ 2 22
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Pover aliases required by this page 32MX32- 1. 25GHZ- MFL
- =PP1VSR1V35_S0_FB_VOD 32MX32- 1. 25GHZ- MFL BGA
mmlrg?/:m T2 H5GQLH24AFR- T2C
Signal aliases required by this page: -
FB_Al_A<2> H11 + | D2 FB Al _DBI _L<0>
(NoNE) 0 76 FB_AQ0_A<2> HL1 |ga0/ A2 DBI 0% 02 FB_A0_DBI _L<0> 76 09 o Te FB AL A<5> K10 BAO/ A2 (1 OF 2) DBl 0* D13 FB Al DBl L<1> o
FB A0 A<5> K10 (1 OF 2) D13 FB A0 DBl L<1> 99 76 BA1l/ A5 DBI 1 76 99
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8

7

5

4

3

s 7 6
bt

s 7 6
oF

AU32 > DP_T29SNKO_M._C N<O> oo ¢

AULA g DP T29SNK1 M._C P<3> Floo) T8
AVi3 DP_T29SNK1 N<3> 633

AT15 DP_T29SNK1_M._C P<2> 633

ARLE DP_T29SNK1_M__C N<2> o ¢ s

AUL6 DP_T29SNK1 _M._C P<1> 633

AV1S g DP T29SNK1 M. C N<1> oo ¢

AT17 DP_T29SNK1_M__C P<0> 6 33

ARLC g DP T29SNK1 M._C N<O> oo ¢ 5

AU20 NC
AT19
———XNC

——XNC

Py Qg Ao

s NG
O——xNC

AC36 _GPU AUD 1

AU24 DP_EXTA M._C P<3> 85 99
AV23 g DP EXTA M._C N<3> o o %
AT25 DP_EXTA M._C P<2> 85 99
AR24 . DP_EXTA M._C N<2> oo T
AU26 DP_EXTA M._C P<1> 85 99
AV25 > DP_EXTA M._C N<i1> ooy 55 9
AT27 * DP_EXTA M._C P<0> ooy o5 9
AR26 o DP_EXTA M._C N<O> @ o 0
AR30 DP_T29 SNK( P<3> 633
| AT20 g, DP T29SNKO_M._C N<3> o
AV31 DP_T29SNKO_M__C P<2> o2
AUB0 g DP T29SNKO_M._C N<2> ho 3
AR32 DP_T29SNKO_M._C P<1> 633
AT31 _g DP T2OSNKO M._C N<1> oD ¢
AT33 DP_T29SNKO_M._C P<0> 6 3

o7

o7

o7

o7

o7

o7

o7

o7

o7

o7

o7

o7

o7

o7

o7

o7

P3y3_S0

GPU 67727579 80 82 84

AC38 GPU_AUD 0

AB34
| AB34 S NC

AE34

AC33

AC34

H2SYNC/ GENLK_CLK]
V2SYNC/ GENLK_VSYNG

%

RERR-W BFFES: 25

o170 75 76 _PPLV8 s _TP_DVPCNTL_M<0> ARB_|DVPCNTL_MVP_O usooo
Page Not es Tor o« TP_DVPCNTL_Mc1>q o AW |ovpenti_wp 1 VI STLER
t:c::;gi;. :zsl;zqmreu by this page: Rgﬁ\e/ll}—)l NOSTUEE . TP_DVPCNTL<0> ﬁs\: VPONTL_ 0 4OF’\CIQAGAES
- oo mero 0K RB61Z. o DvPONTL<2S a1 (2 o 9)
- =PP1V8_GPU_DPLL 1/12% 5% ° DVPCNTL_2 §
- =PP1VO_GPU_DPLL 265, %ig‘;’v o TP_DVPCLK =~ gy "R IDvPCLK
- PPLVO_GPUTS z DVPDATA<O> AUL IpVPDATA O
Signal aliases required by this page: DVPDATA<1> - AB_IbvPDATA 1 oM T
(NONE) DVPDATA<2> -~ A8 |DVPDATA 2
DVPDATA<3> =76 _|DVPDATA_3
BOM options provided by this page: s _TP_DVPDATA<4> o __ A6 |oyppaTA 4
(NONE) s _TP_DVPDATA<5> AUS |DVPDATA 5
NOTE s _TP_DVPDATA<6> AR6_|byPDATA 6
. s _TP_DVPDATA<7> AV |DvPDATA 7
- m
AVD STRAPS FOR | DENTI FYI NG VRAM VENDOR & S| ZE FOR WHI STLER . L‘; %E%ﬁigi ﬁ;‘g DVPDATA 8 E &
s DVPDATA_9
K92 Samsung 1G - NOSTUFF R8613, NOSTUFF R8612, o _TP_DVPDATA<10> AV7_IDVPDATA 10 _
) . _TP_DVPDATA<11> AN?_|pvPDATA 11 =
K92 1 - TUFF 1 NOSTUFF 12 TUFF 11 —
92 Hynix 1G STUl R8613, Ui R8612, STU R86 TP DVPDATA<12> AVS | vppaTA 12 é
s _TP_DVPDATA<13> AT9 |pvPDATA 13
s _TP_DVPDATA<14> ARLO |pvPDATA_14
. _TP_DVPDATA<15> AWLO |bvPDATA_15
. _TP_DVPDATA<16> AUL0 |bvpDATA_ 16
. _TP_DVPDATA<17> AP10 |bvpPDATA 17 o
. _1P_DVPDATA<18> AV1l |DvPDATA 18 %
. _1P_DVPDATA<19> AT11 |pvPDATA 19
sa 82 80 70 75 12 7 6 _PP3V3_S0GPU s _TP_DVPDATA<20> ARL2 |pvpDATA 20
s _TP_DVPDATA<21> AWL2 |DvpDATA 21
s _TP_DVPDATA<22> o= AUL2 |pypDATA 22
RS o TP_DVPDATA<23> g AP12 IDVPDATA 23
4,
AJ21
B NCWSW—\PL@KA
Ve NCx2K21 IswapLocks
GPU | 2C SCL - AK26 [so olo
GPU | 2C SDA o o AI26 [5pa N E
w GPU POIE TX PAR o g AP0 Igpio o
0 _GPU _GPI O TX DEEMP o= AHL8 |epi o 1
w GPU PCIE GEN2 g g ANI6 Igpig 2
w0 _GPU_SVB_DAT AH23 |GpI 0 3_SMVBDATA
s GPU_SMB_CLK AI23 |epI 0 4_SMBCLK
0 AC BATT AHL7 |Gpi O 5_AC BATT
s _GPU VCORE VI DO AJ17 lePio 6
0 _EG BKLT EN AKL7 lgpi O 7_BLON
0 _GPU_ROM SO AJ13 |epi 0 8_ROVBO
w0 _GPU_ROM S| AHLS |op) 0 0_RavE g
w0 _GPU_ROM SCLK AJ16 |op) 0, 10_ROVECK a
w0 _GPU CONFI G 0 AKL6 |epi o 11
0 GPU CONFI G 1 AL16 |Gpi O 12
0 FI G 2 AMLE |cpl 0 13
50 _DP_T29SNKO_HPD GPU AMLA |Gp| O 14_HPD2
s _GPU_VCORE VI DL AMI3 |Gpi 0 15_PWRCNTL_0 o
103 81 70 75 7 ¢ PP1V8_SO0GPU 80 W E_VI D2 AK14 Iepi 0 16 &
0 _SMC GFEX THROTTLE R L AG30 |GPI O 17_THERVAL_I NT
R8602! s _DP_T29SNK1 HPD GPU ANL4 |Gp| O 18_HPD3
499 0 _SMC_GEX_OVERTEMP_R L AML7 |Gp1 0 19 _CTF
17 186% » _GPU_VCORE VI D3 AL13 |Gp| O 20_PWRCNTL_1
V405 w _FBVDD_ALTVO AI14 lepy 0 21 BB EN
w GPUROMCS L~ g g AKIS Iopio 22 ROVCS*
0 PEX CLKREQ L R -~ ANL3 |Gp| O 23 CLKREQ
62(331 wo TP_GPU JTAG TRST L 2233 TAG TRST*
1% s TP, TAG TDI AN23 7153 TAG TDI
100 w _TP_GPU JTAG TCK AK23 |3TAG TOK
402, w _TP_GPU JTAG TMS AL24 13TAG TVS
o _TP_GPU JTAG TDO 24 TAG TDO
= w NC GPU GENERI CA AILY |GENER CA g
0 _NC GPU CGENERI CB AK19 |GENERI CB
0 _NC GPU GENERI CC AJ20 |GENERI CC 8
(E:gglo%% w» _DP_CA DET _EG R AK20 |GENERI CD
NC GPU GENERI CE AJ24 |GENERI CE_HPDA4
w NC GPUGENERI CE g g A0 | -
4700HM 1A- 150MOHM " NER| AF26 | GENER CF_HPDS
PP1V8_S0GPU 1(YYY Lz NC GPU GENERI CG AH24 |GENERI CG_HPD6
g VOLTAGE=1. 8V 0603 | TFES 35 * - -
1iC860 L2 2t w0 _DP_EG HPD — 2524 P01
1
ig%F GPU_VREFG AHI3 \VREFG
T}%‘ PP1V8_GPU DPLL  75mA AVB2 |0p(_pvop
ORI TI CAL : (G\D GPU DPLL) AN32 IppLL_pvss
L8601 N
47004713 8%, ovom PP1VO_GPU_DPLL  125mA ANBL |y vope 3
. 12 PPLVO_SOGPU LYY )Lz | P 2
0603 HHES: 2°nm™ NCx A4 IxTALoUT o
4 {1 C860 o o0 ry—GPU_CLK27M g AVB4 Ixo N
L TUF
X8 T, &% o 50 > GPU_CLK100M o 2V85 o i o
39 00 a8 AF29 )
18582 GND_GPU_DPLL 100 51 GPU_TDI ODE_P DPLUS )
THES: 35, 100 51 qom—GPU_TDI ODE_N =329 Iom NUS ,
1 L8602 NCx2K32 Its Fpo g g
1200HM 0. 3A NCxAL3L ITsar ne w
PP1V8_S0GPU LYYz ) PP1V8_GPU TSVDD 20mA AI32 [TsvpD =
0402 I&g@m;g; 35, (GND_GPU_TSVSS) AJ33 [Tsvss
7 |+ C8608
XB601 TUF
% 10%
1 2 5 2 Sef
3 402
GND_GPU_TSVSS

Al
L ASS0 N -

A
L ASSS o Ne

ADB3 L\ XV\BQ?OZ

AF33 GND GPU TVSS 15 2
| wao SRR BHES: 25 1

AML9

AL19 nNe
——XNC

AL30 DP_T29SNK1_AUXCH

s
———XNC

AN21 LV E K 84

ANElI e LVDS _EG DDC DATA CED +

s
———XNC

AK
s NS
———XNC

AD34 PP1V8_S0GPU 67 75 79 81 103

AVR6 DP_EG DDC CLK 80 84
ANZG g DP_EG DDC DATA D o o
AMRT DP_EG AUX CH P 84 99

| AL g DP_EG AUX CH N CED 84

AN2Q g DP T29SNKO_AUXCH C P oo 5s o
[ AVR0e, DP T29SNKO_AUXCH C N o ss or
cp
CN

AVE g DP_ T29SNK1_ AUXCH CED ¢ % o7

TXOUT_UOP_DPF2P|

V\HI STLE!
40NM E:

oM T TXQUT_ULP_DPF1A

Straps for audio on DP and HDM

R8604* 'R8605
10K 10K
5% 5%
1/ 16W 1/ 16W
CLF ME-LF
4022 2402
VARY_BL| AK27 LVDS EG BLK PWM
UESCQOO DieoN A27 g EG LCD PWR EN o = 5
(3 oF9) _LVDS CNTL
4 TXCLK_Up_DPFaR AK35 o NC LVDS EG B CLK P,

AL36 NC LVDS EG B_ CLK N 4

TXCLK_UN DPF3N_AL36 g NC LVDS EG B CLK N

AJ38 LVDS EG B_DATA P<0> 88 99

TXQUT_WON_DPF2N AK37 g LVDS EG B DATA N<O> o o6 o

AH35 LVDS EG B_DATA P<1> 88 99

TXOUT_UIN_DPFIN AJ36 o LVDS EG B DATA N<1> rpm oo o0

TXOUT_U2P_DPFOP| AC38 e LVDS EG B DATA P<2> oD o0 %
TXQUT_UzN_DPFON AMB7 g LVDS EG B DATA N<2> oy o 0

LVTNDP

TXCLK_LP_DPE3P|

TXQUT_Usp|_AF35 NC LVDS EG B_DATA P<3> 4 o
TxouT_ueN A6 __J NC LVDS EG B_DATA N<3> 4 s

AP34 LVDS EG A CLK P 88 99

TXCLK_LN_DPE3N ARS4 g LVDS EG A CLK N oD o o

TXOUT_LOP_DPE2P|

AVB7 LVDS EG A DATA P<0> o5 99

TXOUT_LON_DPE2N_AU35 . LVDS EG A DATA N<O> o o0 0

TXOUT_L1P_DPE1P|

AR37 LVDS EG A DATA P<1> 88 99

TXOUT_L1N_DPEIN_AU39 > LVDS_EG A _DATA N<1> oo @

TXOUT_L2P_DPEOP|_AP35 > LVDS_EG A _DATA_ P<2> oD o0 %
TXOUT_L2N_DPEON_ARSS5 * LVDS EG A DATA N<2> oD o0 %

TXOUT_L3P

AN36 . NC LVDS_EG A DATA P<3> 4 o

TXOUT_LaN AP37 o NC LVDS EG A_DATA N<3> 54

SYNC MASTER=K92 SUVA

VWhi stl er LVDS/ DP/ GPI O

SYNC DATE=10/21/201
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2

1

'
Native Func
'

w7 GPU PCIE_TX PWR <

' GPl Cs

wm _GPU_GPI O TX_DEEM®
w _GPU POl E_GEN2

w70 _GPU_SVB DAT '

w _GPU_SMB CLK |

5070 _GPU AC BATT .

D a2 50 7o _GPU_VCORE VI DO

ss 5070 _EG BKLT EN

s 70 _GPU ROM SO«

@ GPU ROM SI '

w0 _GPU_ROM SCLK.

50 70 _GPU_CONFI G O

w7 GPU CONFIG 1'

918 (8|98 (9|8 |8 (98|88 (8

v
5070 _GPU CONFI G 2

s0 7o _DP_T29SNKO_HPD_GRU

e GPU VOORE VIDL <
0

o482 80 79 75 72 7 6 _PP3V3_SOGPUY,

Config Straps

GPU PO E TX_PVR
0GPl O TX_DEEMP
U PO E_GEN2
GPU_SMB_DAT
GPU_SMB CLK
GPU_AC BATT

GPU_ VCORE VI D0

EG BKLT EN
GPU_ROM SO
GPU_ROM S

GPU_ROM SCLK
GPU_CONFI G 0
GPU_CONFI G 1
GPU_CONFI G 2
DP_T29SNKO_HPD_GPU
GPU_ VCORE VI DL

WE760!| RE70TE| Re702
1%5 1%5 1%5
1/ 16W 1/ 16W 1/ 16W
C Wb 2 W 5, L 5,
w » GPU_PCI E_TX_PWR
w0 » GPU_GPI O TX_DEEMP
w0 GPU_PCI E_GEN2
NOSTUFF
RE765 04| R8705!
10K 10K 10K
160 M:l%% 160
th}zé\; th}zé\; ab}zévz
w0 70 GPU_SNMB_DAT
w0 79 GPU_SMB_CLK
w7 GPU_AC BATT
RE706T| RB707 ’%%81
1€ Aok ok
1/ 16W 1/ 16W 1/ 16W
L 5, L 5, L 2
B w0 50 0 EG BKLT_EN
w0 7» GPU_ROM SO
w0 70 GPU_ROM SI
RE705%| Re710' v
1%5 1%5 1%5
1/ 16W 1/ 16W 1/ 16W
LSt L
w0 7 GPU_ROM SCLK
w0 GPU_CONFI G 0
w0 70 GPU_CONFI G 1
GPU_ROM YES|  NOSTUFF NOSTUFF
R8712'| R8713* Rs7141
1g§ 10K y/
18W 1/ 18W 18W
wf: “’{Ehbgz wf:

A 50 70 GPU_CONFI G 2

&7 80 o EBYDD_ALTVO

a9 PEX_CLKREQ L _R

99 91
46 41 a0 39 36 38°32'38 3
83 80 73 72 62 61 57 5

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80

79 80 82

w0 12 GPU_ROM S|
GPU_ROM YES

g
5.3
4

w0 12 GPU_ROM SCLK 1
GPU_ROM YES

w1 GPU ROM CS L 1
GPU_ROM YES

ot @y DP_EG DDC_DATA

aaﬂs@u:’ 1 G DDC CLK

s 17 @21 G DDC_DATA

T29 HPD GPU i sol ati on

e,d
C\l

N

1 A 80 79
us74 DP_T29SNKO_HPD 70 00

) 5 7
5 08

80 79

£8%51° 52 54 57 61 62 72
8.7.12.23 25 26 28 32
35'36°35 40 41 46 48
73 80 B3 84 85 88 89 91

80 79

80 79

80 79 6

99 80 79

99 80 79

99 80 79

99 80 79

84_85 88 89 91 100

Unused signal s

GPU JTAG TCK

TP _GPU JTAG TCK

VARE_BASE= TRUE

TP _GPU JTAG TDI
49 MARE_BASE=T

GPU _JTAG TDI

TP_GPU JTAG TDO
VAKE_BASE=TRUE

GPU _JTAG TDO

TP _GP! JTAG TV

GPU JTAG TMS

GPU JTAG TRST_L

TP _GPU J;FR/l\E TRST L
~WARE_BASE=

NC VDS EG B CLK P
T NARE_BASESTRUE

NC LVDS EG B CLK N
T MARE_BASESTRUE NO—

NC LVDS EG A DATA P<3>
T MARE_BASE=T
NC LVDS_ EG A DATA N<3>-
NC LVDS EG B DATA P<3>
NC LVDS EG B _DATA N<3>

8%7°32%83"35°36 298 33235 36 30 40 41 46
48'49°50 51 52 54 57 61 62 72 73 80 83

HPD_GPU_ 7 &

1 Y Y L2 PP3V3_GPU OSC 27M
0402 N LINE WD 25 nm
NECKSW DTH=0. 27 nm

PP3V3_GPU CSC 100M

| SOLATION R s for

w0 70 _GPU_SMB_DAT

w0 70 _GPU SMB_CLK

C8703
0.1 13%—:
0%
< |0
_._._ § §
> >
us700
SL1 obC

GPU_OSC 27M XTALI N 1 Ixi v ek SSCL

GPU_OSC 27M XTALOUT 10

a0 0 SMC_GFX _OVERTEMP_R L

N[ e
BOUILILY,
@%08

o
N

xXout
CRI TI CAL sseLol 7

©o|a

REFCL.

GPU _CLK27M R

LVDS EG B CLK P

LVDS EG B _CLK N

79 80
79 80
79 80
79 80
6 79
8o

79 80

79 80

LVDS EG A DATA P<3> #

TES I—IRLJ:—

R8730
GPU CLKIOOM R 14 Qa 2 GPU CLK10OM oo 7 %

w

SSEL1

B

| hative Fune &Pl s
w00 GPU VCORE VID2 < —  GPU VOORE VI D2 - PP3V3
w s _SMC_GEX_THROTTLE R L i — SMC GEX THROTTLE R L 7 Ji
w75 DP_T29SNK1_HPD _GPU . —  DP T29SNK1 HPD GPU 16w 3
w0 s _SMC_GFX_OVERTEM® R L ' —  SMC GEX OVERTEMP R L CRITICAL | 7%\{%3
w GPU VOORE VI D8 & —  GPU VOORE VI D3 .. = DP_T29SNKO_HPD
0 FBVDD ALTVO . < . — _ FBVDD ALTVO 79 60 o7
wnm GPUROMCS L' @ ! — GPU ROM CS L 4
= EEAETRE————————
o PEX CLKREQ L'R & ' — PEX OLKREO L R 70 a0 PP3V3_GPU_VDD33
w7 NC GPU GENERI CA® . — NC GPU GENERICA 0w =
w1 NC GPU GENERI CB < ! — NC GPU GENERICB 1 e
1 1 - -_| = 2 =
w00 NC_GPU GENER| CC* = NCGPU GENERICC _ v
wmw DP_CA DET EGR % . —  DP CA DET EG R 79 80 PP3V3_S0
A o —
w00 NC_ GPU GENERI CE® ' NC_GPU_GENER| CE o 50
| T — VARE_BASESTRUE _ NO_TEST=TRUE —|
w1 NC GPU_GENER| CF % —  NCGPU GENERIGE " 0 777 ° PP3V3_S0GPU
w0 70 _NC GPU GENERI CG¥ . —  NC_ GPU= GENERI CG __ 5 00 s 8 TELNE2Q08GT
ieww DP EGHPD ' % ' — DP_EG HPD — ——, uUs74
o 0 0 —  WAKE_BASE=TRUE ”e ss 33 DP_T29SNK1_HPD 6| os
3
0s 52 50 79 75 72 7 « _PP3V3, SOGPU 120Loi|341\74003 3A
GPU_ROM YES| GPU_ROM YES ses2 807757276
R8723 R87201 R8721*
2 L8702
1/ 18% 1200HM 0. 3A
1/ Tew M:Zabgz 8
: R8726 0402
R8724 L_GPU ROM SI 8o U701 42__GPU ROM SO R 1,30 2 GPU ROM SOy, «
2 GPU_ROM SCLK_H oc MM5P10A Wit
1/ Téw GPU s FEFPNS 452
eow p— - L ermea GPU_ROM YES
ROV w
R8/725 NO STUFF JdauT Tmaeel 7 BOM OPTI ON NEED CONFI RVATI ON HERE!
2 'RB722 —9 THRM
5% 0 VSS PAD
oY $ew qJ 9
M- LF
2402
< + CRI TI CAL
Y8700
SM 2. 5X2. OMM
27MHZ- 15PPM 18PF
1 iﬂ_i 3
2 |4
3 7' PP3V3_S0
0s 52 00 79 75 72 7 o PP3V3_SOGPU —
NO_STUFF| NO_STUEF . .
R8750"| R8751" 75 R875
2. 2g|§ 2. 2g|§ 4. 7g|§ 4. 7g|§
18W 18W 18W 18W
V%zQ V'ibz? M:io}év M:io}év sa 62 60 79 75 72 7 s PP3V3_SOGPU
2
w7 DP_CA DET EG R
DP_EG DDC CLK

a0 79 PEX_ CLKREQ L_R

R8798 o0 1 2

6 |vss1
2 lvssz

~
~

1 2 DP_CA DET EG o8
AAVAVA s o £33 v == oz @
IAAN 2 PEX CLKRE_QL oo ¢ e

% =

SMC _GFX_OVERTEMP_L

FBVDD_ALTVO

w79 SMC_GEX_THROTTLE R L R8799 o0 1 2 SMC GEX_THROTTLE L -
EG LCD PWR EN oo o
EG BKLT_EN oo 7o 0

i

ooy 70 0 87

SYNC MASTER=K91 M.B

%%%%%‘%‘%‘%‘%‘

LVDS EG A DATA N<3> 3

GPU I nt Tenp Sense

GPU Ref erence d ocks

NC LVDS EG B_DATA P<3> 7
NC LVDS EG B_DATA N<3> 7

LANAZ___ SMBUS_SMC 0_SO_SDA ., s

A PA SMBUS_SMC 0_SO_SCL 5y 4s 4s

i
40;
R8731
A GPU_CLK27M gy 7 »
5%
1/16W
M- LF

SYNC DATE=0//17/ 2010
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6

5

1

103 8

103 8

103 8

7975 7 6

79 75 7 6

7975 7 6

1

1

o _PP1V8_GPU DP_CD.  AP20 [ ppeoy pPc_ vDDL8_AP20 usooo DPAB/ DPA_VDDL8_Anzal AN24 PP1V8_GPU DP_AB
_AP21 | ppeoy ppc_vop18_AP21 FCBGA DPAB/ DPA_VDD18_AP24| AP24 |
o PPLVO_GPU DP_CD/  AP13 | ppery pPG_vDD10_AP13 \(Ngl g;l.g;? DPAB/ DPA_VDDL0_aP31| AP3L _  PP1VO_GPU DP_AB
_AT13 | ppeoy ppc_vop10_AT13 40NV ES DPAB/ DPA_VDD10_AP32| AP32_|
ANL7 | pp/ DPC_VSSR_AN17 DP/ DPA_VSSR_AN27| AN27
J_ AP16 | pp/ DPC_VSSR_AP16 DP/ DPA_VSSR_AP27| AP27 J_
= AP17 | pp/ DPC_VSSR_AP17 DP/ DPA_VSSR_AP28| AP28 =
AWLA | pp/ DPC_VSSR_AWL4 oM T DP/ DPA_VSSR_Av4| AV24
AW | pp/ DPC_VSSR_AWLE DP/ DPA_VSSR_Avz6| AN26
o _PPLV8_GPU DP_CD  AP22 | ppoy DPD_VDD18_AP22 DPAB/ DPB_VDD18_AP25| AP25 PP1V8_GPU DP_AB
_AP23 | ppcry ppp_vDD18_AP23 DPAB/ DPB_VDD18_AP26| AP26 |
o _PPIVO_GPU DP_CD.  AP14 | ppey ppb VDDLO_APLA % % DPAB/ DPB_VDDL0_Ans3| ANS3 PP1VO_GPU DP_AB
_AP15 | ppeoy pPD_VDDLO_AP1S ola DPAB/ DPB_VDD10_AP33| AP33 |
ANLY | pp/ DPD_VSSR_AN19 [ AR DP/ DPB_VSSR_AN29| AN29
J_ AP18 | pp/ DPD_VSSR_AP18 DP/ DPB_VSSR_AP29| AP29 J_
= AP19 | pp/ DPD_VSSR_AP19 &6 DP/ DPB_VSSR_AP30|_AP30 =
AV20 | pp/ DPD_VSSR_AW20 DP/ DPB_VSSR_AVB0| AVB0
AVR2 | pp/ DPD_VSSR_AV22 DP/ DPB_VSSR_AvB2| AVB2
R880 . . R8800
. 150 GPU_DP_CD CALR  AwS | ppop car T GPU_DP_AB_CALR L 150
[ : : W—y
= Mjgg‘é, o _PPLV8_GPU DP_EF.  A34 | ppery DPE_VDD18_AH34 DPAB_VDD18/ DPA_PVDD_AU28| AU28 PP1V8_GPU DP_AB Mjgg‘é/ =
_AI34 | pper/ DPE_VDD18_AI34 DP_VSSR/ DPA_PVSS_AV27[ AV27
o _PPIVO_GPU DP_EF . AL33 | ppgpy DPE_VDD10_AL33 rd DPAB_VDD18/ DPB_PVDD_Av29| AV29 PP1V8_GPU DP_AB J__
AMB3 | DPEF/ DPE_VDD10_ANB3 % g DP_VSSR/ DPB_PVSS_AR2g| ARS8 N
AN34 | Dp/ DPE_VSSR_AN34 w o DPCD_VDD18/ DPC_PVDD_Au1g| AU18 PP1V8_GPU DP_CD J__
J_ AP39 | pp/ DPE_VSSR_AP39 = DP_VSSR/ DPC_PVSS_Av17| AV17 N
= 259 | oPr o vssk_ A e DPCD_VDD18/ DPD_PVDD_AV19| AV19 PP1V8_GPU DP_CD J_
AU37 | Dp/ DPE_VSSR_AU37 % - - — ARLS =
& DP_VSSR/ DPD_PVSS_AR18
PP1V8_GPU_DP_EF | AF34 | pper/ ppF_vDD18_AF34
. 1 A4 | oper DPF VDDLE AGS4 DPEF_VDD18/ DPE_PVDD_AMB7| AMB7. PP1V8_GPU_DP_EF 1
PPIVO GPU DP EF - — DP_VSSR/ DPE_PVSS_AN38| AN38 N
" - 222 DPEFR/ DPF_VDDL0_AKSS DPEF_VDD18/ DPF_PVDD_AL38| AL38 PP1v8_GPU DP _EF J_
DPEF/ DPF_VDD10_AK34 DP_VSSR/ DPF_PVSS_ANBS| AMB5 =
AF39 | pp/ DPF_VSSR_AF39 J_
J_ AHB9 | pp/ DPF_VSSR_AH39 =
= AK39 | pp/ DPF_VSSR_AK39
AL34 | Dp/ DPF_VSSR_AL34
AVB4 | pp/ DPF_VSSR_ANB4
a0 B
GPU_DP_EF_CALR AMBY
1 /\/1\0,/\/2 ) DP_EF_ DPEF_CALR
J_ 1718w
= M- LF
402
L8801
470O—|l\%81§-01%0l\/0—|M 300mM 4700HM 1A- 150MOHM 220mA
PP1VO_SO0GPU 1 2 PP1VO_GPU _DP_AB
PP1V8_S0GPU PP1V8_GPU DP_AB w03 o179 75 a7 — ST,
_ 1 2 — T 81 N mm
N LTNE WDIFEQ. 4 nm 0603 M NERERR-W BTHES: £ ™
0603 NECK W BTH=0: 2 nm 4 VOLTAGESTV
=] 1 1 1
: C8800 |: 8801 |1 CBS _|* §8R03 | (8804 |: (BBOS
—— 10UF —— 1UF —— 0. 1UF - 2% —— 10% — 10%
- 28°/n -1 10% — 10% 2 10V 2 25V 2 1
2 10V 2 25V 2 16V X5R X5R X5R
X5R X5R X5R 603 402 402-1
503 202 202-1
= L 8805 i
470041\%%%-0145%/041\/1 300mM 4700HM 1A- 150MOHM 220mA
PP1V8_SOGPU PP1V8_GPU DP_CD 105 o1 70 75 7a 7 P LY0_SOGPU 1 2 PP1VO_GPU_DP_CD ,
. 1YY Y L2 8_FLDPCD,, 0603 N E WRIES 4§ i
T s 7 Y
1C8812 [+ C8813 |+ C8814
—/— 10UF —— 1UF —— 0. 1UF
o 3% —— 10% — 19%
10V 25V 16V
2 x5R 2 %8R 2 x5R
503 483 205-1
1 8802 = 1 8803 N
4700HM 1A- 150MOHM 300mM 4700HM 1A- 150MOHM 220mA
PP1V8_SOGPU LYY Y L2 PP1V8_GPU DP_EF . PPLVO_SOGPU LYY Y L2 PP1VO_GPU_DP_EF
0603 M NERERR-W BFES: 2 i 0603 M NERERR-W BFES: 2 i
VOLTAGE=T. 8V VOLTAGE=TV
1 C8806 |+ C8807 |+ C8808 1 C8811
-4 Tour - 1UF -0 1UF — 0. 1UF
-1 28% —— 10% 10% 7 lg%
10V 25V 16V 16V
2 x5R 2 %8R 2 xsR 2 x5R
503 483 483-1 205-1

PCl E_VSS_AB39
PCl E_VSS_E39

P E vss Fas UB000
PCIE_VSS_F39 FCBGA

PciE_vss a3 (8 OF 9)

PCIE_VSS G34 [ m

PCl E_VSS_H31
PCl E_VSS_H34

PCl E_VSS_H39
PCl E_VSS_J31

V\HI STLEI
40NM

PCl E_VSS_J34

PCl E_VSS_K31 T

PCl E_VSS_K34

PCl E_VSS_K39

PCl E_VSS_L31

PCl E_VSS_L34

PCl E_VSS_M34

PCl E_VSS_M39

PCl E_VSS_N31

PCl E_VSS_N34

PCl E_VSS_P31

PCl E_VSS_P34

PCl E_VSS_P39

PCl E_VSS_R34

PCl E_VSS_T31

PCl E_VSS_T34

PCl E_VSS_T39

PCl E_VSS_U31

PCl E_VSS_U34

PCl E_VSS_V34

PCl E_VSS_V39

PCl E_VSS_W81

PCl E_VSS_W84

PCl E_VSS_Y34

PCl E_VSS_Y39

VSS_MECH_A39
VSS_MECH_AWL
VSS_MECH_AVB9

GND_A3
GND_A37

GND_AA2
GND_AA6

GN\D_AA16
GN\D_AA18

GND_AA21
GND_AA2

GND_AA26
GN\D_AA28

GND_AB12

GND_AB15
GND_AB17
GND_AB20
GND_AB22

GND_AB24
GN\D_AB27
GND_AC2

GND_ACS

GND_ACL1

GND_AC1

GND_AC16

GND_AC18

GND_AC21

GND_AC2

GND_AC26

GND_AC28

GND_AD9!
GN\D_AD15
GND_AD17
GND_AD20
GND_AD22

GND_AD24
GND_AD27
GND_AE2

GND_AE6

GN\D_AF10
GND_AF16

GND_AF18

Page Not es

Power aliases required by this page:

- =PP1VE_GPU_DP_AB

- =PP1vE_GPU_DP_CD

- PP1VE_GPU_DP_EF

- =PP1VO_GPU_DP_AB

- =PP1vO_GPU_DP_CD

- =PP1VO_GPU_DP_EF

Signal aliases required by this page:

((NONE)

BOM options provided by this page:

((NONE)

AF21 IaND_AF21 S:210]0]0] a\p_F31| F31
AR |eND_AG2 FCBGA a\p_F33| F33
AGE |aND AGS (9 OF 9) oD 2| @
AD Ianp A iR anp_cs|

AGL7 |GND_AGL7 2 s aND_Hol HO

AR0 |anp AR0 vz GND_J2| J2

AR2 |aNp_AGR2 E < @D _Je| J6

AHZ; GND_AH21 G\D_J8 Jg
Al 327
S onr wE

AJ10 |anp_AJ10 GND_K14| K14

AJ1L lanp_AJ11 a\D_L2f L2

A28 |eND_AJ28 G\D_L6| L6
AK7_|aND_AK? a\Np_L11f L1l

AKLL |GND_AK1L G\D_L17| L17

AK3L IGND_AK31 aND_L22| L22
AL2 |GND_AL2 G\D_L24| L24
ALG IGND_AL6 ap_mL7| M7
AL8 oD ALs D2 M2

ALLL IGND_AL1L G\D_hp4| M4

ALL4 IGND_AL14 aND_Ne| N2

ALL7 leND_ALL7 aND_Ns| N6

AL20 IaND_AL20 G\D_N16| NL6

AL23 IeNp_AL23 a\D_N1g| N18

AL26 IaND_AL26 G\D_N21| N2l

AL32 IGND_AL32 G\D_N23| N23
AMD | anp,_Ave a\D_ne6| 26

AMLL |GND_AMLL G\D_R2| R2

AMBL IGND_ANMBL GND_Re| R6
AN2_|GND_AN2 G\D_R15| RLS
ANG IGnD_ANG G\D_R17| RL7
ANB IGnD_ANS aND_Re2o| R20

ANLL |GND_ANLL a\D_Rez| R22

ANSO IGND_ANBO G\D_Re4| R24
AP7_|GND_AP7 G\D_R27| RR7
AP9 |anD_APY o T11[ T11

AP11 IGND AP11 G\D_T13| T13
AR5 |GND_AR5 G\D_T16| T16
B7 lanp_B7 a\D_T1g| T18
B9 |anp_B9 a\p_T21| T21
Bll |G\ B11 G\p_T23| 123
B13 |anp_B13 G\D_T26| 126
B15 |anp_B15 G\D_Lz| W2
Bl7 lanp B17 aND_us| WO
B19 |anp_B19 NG/ Gpf UL3
B21 |anp_B21 G\D_u15| ULS
B23 |a\p_B23 anp_u7| Y7
B25 |anp_B25 aND_Uzo| W20
B27 |anp_B27 aND_Uz2| 22
B29 |Gnp_B29 GND_Ua| 24
B31 |anp_B31 G\D_U27| Y27
B33 |a\p_B33 ao_vii| Vi1
Cl lanp_c1 NG/ Gnpf V13
39 leNp_c39 a\D_vie| V16
ES lanp E5 o _vis| V18
E35 |anp_E35 aND_ V21| V21
F7 lanp F7 GND_V23| V23
F9 Ianp_Fo G\D_v26| V26
F11 lanD F11 G\D_vie| V2
F13 |anD F13 GND_vs| V6
F15 lanp_F15 G\D_Y15| Y15
F17 |enD F17 GND_Y17| Y17
F19 Ianp_F19 GN\D_Y20| Y20
F21 |anp F21 GND_Y22| Y22
F23 |anp_F23 GN\D_Y24| Y24
F25 lanp_F25 anD_v27| Y27
F27 e\ F27 GND/ PX_EN_AL21 NC
F29 |anp_F29
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8 7 6 5 4 3 2 1

GPU VCor e Regul at or
s;gd? 24 PPSV 53 R8?11
a8t % PP5V_S3 GEXI MWP6_PVCC
C8902 i 1C8903
2.2@)2 : O1UF o 2 PPVI N S5_HS, GPY | SNS
"OR oY 402 CR&'Q%‘% . Ji C8932 CRI TI CAL
e8E—" igg C8933:| | o934 ' C8931
— D 20%
Ay - RN ° T T i 2 G
PP5V_S3_GFXI MVP6_VDD B - TANT
D 1% — . 60% }1{ 2 X g CASE- D2E- SM
118w ACGE=S ’
fiob" 1 C8901 , L
T 1 § 8 L R8930"
2 % g VDD PVCC = 1K
180
RB905 CRI TI CAL M:Zthzz 5
2 ' (R;ﬂFRﬁn QNpﬁ RBI Aﬁ L Retas US900 ViNLus MG@L Wpﬁ VI N / o CRI Tl CAL
1% - - : PN \n - . 950
16 H
Mzb%l\év o Ogs’olj.: | SL6263C UGATE 18 GEXI WPG UGATE 4 d||<’_ %KKOBGSDPA- 02
2] GEXI WP6_SOFT 2 |soFT GATE_NODE=TRUE DI DT=TRUE —
1I L/u 3 l 5E$:WB Elg 33@ BOOT|_17. GEXI WP6 BOO
i3 MIHREEIE A 5056 1 ] RILTS
w0 (o} GEXI WP6_ | MON 28 || NON 0. 22; E CRI Tl CAL 0. 001 Vout = 0.75V - 0.90V
U PM ALL_GPU PGOCD & |peomn Gog{)T L8920 . i
70 7oz, - PP3V3_SOGPU = L R v o0 prase 2o | GEXI MVP6 PHASE Y YY 2 PPVOORE GPU REG R 2 Xha1 PVCORE _GPU, o 7005 ue
1 1 82 ) - ) -
R89OT RBI10 . “eeximvee vioe 25 |vi D2 S S T FoUL0400- M Vb raae B oTH=o- ¢ $ 8968 C8966 i CRITICAL | 30A max out put
5 50 . _GEXI WP6_VI D3 26 Vi D3 - 1 C89421|, (L8920 linit)
2 75 40 7 o PPVCORE_GPU VEY 16w S T GEXIWP6_VI DA 2 Vi Dt C8969 1| ToUf L 6-2%37’2 330UF -
ab2, 2402 GPUVCORE_EN 20 [VR_ON o £A 0- 001%%'3}—— 628Y > o %2 =
o1 88 | X .
RB92 41 O G X WP AF EN s lar en toate e RS LGATE @ o5 s * o0 1 C8965 PHS
190 GEXI WWP6_FDE 2 |FoE i St g VPAL<02°8DPA 108967 | = IgUF CRI TI CAL
AL v = 1 — 70% 1
C ikt T | T =L B0
PLACE 0. 8{ 7nm GEXI MVP6_VSEN_P e [vsen Yok CERM > égé%
NE@@%%) GEXI MV/P6_VSEN N o |RTn o0 F_ Yol
5 GPU VDD SENSE___1 2 o
1 1
PN TERE WRFES: 2 i N{:f@w +ca920. 1 %:80%%& ooore -l =
o T, o1
8% 8%
2 5M C?y' 1C8953
R808 T o (CEX Ms_AGD) —— 680pF GEXI MVP6_PHASE_VSUM
& W@U ,?:'D SEN.Squjm LANVE GEXI MVP6_ VW o lw 2 4o§“
VOLTAGE=0V ’ HELbW .
502 R8909"
| PLACE_NEAR=U8900. 9: 7nm 7. 151§ R89031
1/ 16W
e BIge i,
16W 15
M:zb}zé/ X IMEE, M ={CoMP vd 12 | GEXIMP6_\/ %45}29/2
o N-NECK-W DTH=0. M NERERE - ;
- R8900 :
1 ccserl s | GEx e aoseT 32K GPU VCor e Setpoints
Ne_VY BITED 3WM Y,
MRHVE = : b/:ll/ﬁ\év VID4|VID3 |VID2 |VID1 |VIDO | Vol t age | Max Batt |Ba|anced Max per f
N GFXI WP6_VSUM fob
B 1 sz N-NECK-W DTH=0. 1 C8906 1 1 0 1 o] 1 0. 74675V K18
1SN 11 330RE — 1 0 0 1 0 0. 82400V - K18 -
B % 2 o] 1 1 1 1 0. 90125V - - K18
| covP|_10 ( PPVCORE_GPU_REG) -
v e GPU VCor e Set poi nts not up-to-date!
PGND VSS THRM PAO
353S2 21
iy 0 oo
2
GND_GFXI MVP6_AGND 402
N DTH=0.
XWB900 AV
sa 52 50 70 75 72 7« PP3V3_SOGPU ) 5S_<5M )
_ K92 Default Vcore Setpoints
L s sam 13 P m—
GPUVI DO_l GPUVI Dl_l GPUVI D2_l GPUVI D3_l GPUVI D4_l GPUVI D_1P11V GPUVI D4_0, GPUVI D3_0, GPUVI D2_1, GPUVI D1_1, GPUVI DO_1
R8990 R8987* R8984* R8982! R8995! R8991*
J 2.2k 2.2K 2.2k 2.2K 2.2K
o (-CPU VOORE VIDO 1A\ 2 Wiy Wiy Wy Wiy Wy
5% 402, 402, 402, 402, 402,
£D GEXI WP6_VI DO o,
GEXI WP6_VI DI .
GEXI WP6_VI D2 .
A GPU_VCORE_VI DL ?8%932 GEXI MWP6_VI DB
" Yo . GEXI WP6_VI D4 5, ISYNC VASTER-ROL CHANG ——— SVNC _DATE=07/ 2172010
1/16W -
M- LF
R84€;294 GPUVIDO_O| GPUVIDI_O| GPUVID2_0| GPUVID3_0| GPUVID4_0 Gy (V\hl st er) CORE_SUPPLY
5 R89881 R89851 R89831 R89961 R8992* D
w0 70 - GPU_VOORE VID2 1A, 2 'g 'g Z'ZgK Appl e Inc.
5% 1 1 1 ®
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LCD (LVDS) | NTERFACE

71 56 48 46 29 25 24 23 22 20 19 17_7

CRITI CAL

J9000
20474-040F- 11

CRI TI CAL
U9000
FPF1009
VRET. 252 RTLCAL
o L9000
PP3V3 SW LCD UF FERR 250- CHM
2{VIN_1 VOUT_1[4 I MNkIENE\Ngmggn,ml ]m )
slviN2  vouT_2s Vtrheess Y5y m o ’
oo TR C9001 - C9002
= s CQOU,1:1 s C99:12 0. 1UF 0. 001UF
8 —— Q9 _— é&% 1 58
2 2 X5R 2 X7R 2
BB 1 %(8 40271 202
1051580, 206306 s B ol 8 EPSYS_SO =4
100K pul | -ups are for R9010 R9011 . PP3V3 SW LCD
100K 100K Wi N LTI RE WDTHED. 5 mm
no- panel case (devel opnent). 12% ?/%mw M N_NECK W DTH=0. 25 m
Panel has 2K pul | -ups M- LE MECLF VOLTAGE=3. 3V P
402 N N 402
s s _LVDS DDC CLK
s s _LVDS DDC DATA
o 8a s LVDS CONN A DATA N<O>
C9010 - 0 51 s LVDS CONN_A DATA P<0>
0.001UF —— R
?(8/::,1 2 o 5a s LVDS CONN A DATA N<1> L
402 o s s LVDS CONN A DATA P<1> B
B
Iaﬁgmng!;g = o0 84 s LVDS_CONN_A_DATA_N<2> 14
LRLLS 0 5s o LVDS CONN A DATA P<2> 19
o os LVDS CONN A CLK N Y Y Y L Iy
p— 0o LVDS CONN A CLK F N 17
o sa LVDS CONN A CLK P Y Y Y L : 00 LVDS CONN A CLK F P :
Place close to the connector 99 51 s LVDS CONN B DATA N<O> 2
o 8a s LVDS CONN B DATA P<0> 2
2
o s s LVDS CONN B DATA N<1> 2
90 81 s LVDS CONN B DATA P<1> 24
29
!)E%?iﬂm}k 90 81 s LVDS CONN B DATA N<2> 24
DRLLS w0 0 o LVDS CONN B DATA P<2> 21
o os LVDS CONN B CLK N LYY Y L B
p— 0o LVDS CONN B CLK F N 2
e LVDS CONN B CLK F P s
e LVDS CON B ALK P LYY L d s LED RETURN 1 S
Place close to the connector 80 s _LED RETURN 2 37
o _LED RETURN 3 s
o LED RETURN 4 A
s s _LED RETURN 5 -
s s _LED_RETURN 6 s

51880651

103 80 6 _PPVOUT _SO_LCDBKLT .

03

!
.
1 C9008

3

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO|

—e
s s
2|8

SYNC _DATE=04/26/201(

ISYNC MASTER=K17 M.B
TTILE

LVDS Di spl ay Connect or
TR ROTEER
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LVDS Transmtter

Term nati on

Al ermul ated LVDS outputs require this term nation
PLA%%&GOO» A6: 7mm
LVDS A CLK P L3R, LVDS CONN A _CLK_P
99 88 E A @ 83 99
1/ 20w
P
PLA%%E)GOO. A7: 7mm
LVDS A CLK_N L3R, LVDS CONN A _CLK_N
99 88 E A @ 83 99
1/ 20W
P R92725
w0 > LVDS_A DATA_P<0> 1300, LVDS CONN_A DATA P<0> g s o5 oo
PLACE_NEAR=U9600. A8: 7mm 1% |
36
PLACE_NEAR=U9600. B9: 7nm RQ227
w0 > LVDS_A_DATA_N<0> 1320, LVDS CONN_A_DATA_N<O> g & o5 oo
1%
1/ 20W
R%g730 36
» o0 gy LVDS_A DATA P<1> 1 A LVDS CONN_A DATA_P<1> gy o os o0
PLACE_NEAR=U9600. A9: 7mrm UrgFUDW
201
PLACE_NEAR=U9600. C10: 7nm RQ232
o oy LVDS_A DATA N<1> 1 357, LVDS_CONN_A DATA N<1> pom o os o0
1%
1/°20W
3" rass
» o0 > LVDS_A_DATA_P<2> 1 2 LVDS CONN A DATA_P<2> o o os o0
PLACE_NEAR=U9600. B10: 7nmm 1/i§ﬂﬁw
201
PLACE_NEAR=U9600. A10: 7nmRQ 237
» o0 > LVDS_A DATA_N<2> 1 2 LVDS CONN A DATA_N<2> g o os o0
Ro240 "
LVDS B CLK_P 13R7 - LVDS_CONN B _CLK_P
o O N o o -
"%
PLACE_NEAR=U9600. C8: 7mrm IZAEFS
PLACE_NEAR=U9600. C9: 7nm RQ242
o Ry LVDS B CLK N 1 35/7 2 LVDS_CONN B_CLK_N o =
]JZODW
201 R%g745
» o0 gy LVDS_B_DATA_P<0> LARAE LVDS_CONN_B_DATA P<0> g« o3 o0
PLACE_NEAR=U9600. A2: 7nm 120w
201
PLACE_NEAR=U9600. A3: 7nm  ROQ247
» = oy LVDS_B_DATA N<O> 1327, LVDS_CONN_B_DATA N<O> yom o o5 o5
1%
1/°20W
R9250 P
» o oy LVDS_B DATA P<1> 1 3537 2 LVDS_CONN_B_DATA P<1> yom o os o0
PLACE_NEAR=U9600. Al: 7nm 1/%§W
201
PLACE_NEAR=U9600. B3: 7nm RQ252
o oy LVDS_B DATA N<1> 1 35/7 2 LVDS CONN B _DATA_N<1> gy o os o
1/20W
26 R%g755
» = oy LVDS_B_DATA_P<2> LA LVDS CONN_B_DATA_P<2> rm & o5 oo
PLACE_NEAR=U9600. C5: 7mm 1720w
201
R92757
w0 > LVDS_B DATA N<2> 1,300, LVDS CONN_B_DATA N<2> gy 6 o5 oo
1%
1/ 20W

PLACE_NEAR=U9600. A5: 7nmm

201

DP AUX, DDC, & HPD nuxing to | G EG

12 o2 Bt §-EP3V3_S0
R9202" : 09220109230
10K — gEO}UF %F}UF
5%
1/ 16W 2 g\n 2 g\n
MF-LF
o J_
U9220 il
CBTL03062
BGA
o1 17 5B DP_IG AUX CH P 17 |pauxi+
o1 17 5 CHS DP_ I G AUX CH N 16 Jpauxi- Aux+_20 DP EXTA AUXCH C P o e
AUX- |y L DP_EXTA_AUXCH C N .
1oy DP_EG AUX_CH P 14 |oapes ORI TI CAL D
o roq@y_DP_EG AUX_CH N 13 |pauxe.
w017 s 2P| G DDC CLK 12 |ppc cki
w0 17 eqa>_DP_I G DDC_DATA 11 |ppc paT1 ooc_ail_2 DP_EXTA DDC OLK _ rrms
3
w » oy DP_EG DDC_CLK 5 looc ke DDC_DAT DP_EXTA_DDC DATA ¢y s
e e e oo T29/ DP HOT PLUG I N
17 8 (OO} DP_I G HPD 10 |rpp 1 vooy | 4 (DP_EXTA_HPD)
w0 79 (00T} DP_EG HPD 7 _|HPD 2
DP_MUX_SEL_EG 5 |epu seL T29 DR , GVUX
o ) _ C
RO204| R9205! D M EN s beor R§"§Bé“x
lOOK% 100K ™ DP EXTA HPD
5% 5% 0
WS o il
4022 4022 A_OIEF
3 48°%0'92 33 33 23 82 %2 23 29 °c PP3V3_SQ
FOCTE R R RN R RN
= = T29 DP_HPD: ALL_OR
= C92101:
CRITI CALT29| DP_ HPD: ALL_OR 0.1 %
4LV 2
w0 s DP_T29SNKO_HPD s raLvees2Gr c%o 2
210 3 _T29 HOTPLUG DET OR
w0 2 DP_T29SNK1_HPD
T29 DP_|HPD: ALL_OR
s 74LVC2&32GT
= ELwy soT833
( DP_EXTA_HPD) , |L_)9210 z

LVDS

8280 79 75 72 7 6

45,4190, 30 36 35 33728086 14730 732%7 81 PP3V3_S0

83780 73 72 62 61 57 54 52 51 50 49 4

DP_HOTPLUG DET oo o

DDC MJUX

PP3V3_S0GPU

54 57 61 62 72 73
2723725 26 28 32 35

RP3V3_S0
T29_DP_HPD: MCU_GWVUX
@280
V
SREIE RI2;
[©] ?l%law
ME-LF

402

-E%?ngTHPD: MCU_GWVUX

%
e
wahdgaan

s 10 my—DP_A_EXT_HPD 2T7FT »

R9270* 'R9271
20K 20K
5% 5%
1/16W 1/16wW
VF-LE ME-LF
4022 2402
R9272* 'R9273
o270+ TR
i 2 wiis < few
R Uél 0 402, 402
o o LVDS_DDC_SEL_EG 13f oy G Al LVDS EG DDC OK mw
© B
©
w LVDS DDC SEL_I G 5 o 4 LVDS |G DDC OLK
o @3 243 LVDS_DDC CLK oD
3 s LVDS_EG DDC_DATA
HC3 S A3 D
B3
12 o 1 LVDS_| G DDC DATA
A @
c Bal10 LVDS DDC DATA G ¢ o
G\D_THRI
15 ORI TI CAL

o~

SYNC MASTER=K92 YUN

SYNC DATE=06/25/ 2010

Muxed G aphi cs Suggort

d} Appl e I nc.
®

i
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1

GND_VO D=TRUE

- m>_129_A Bl AS_R2D PO

1 2 _ _
T29 A Hi gh- Speed Si gnal s

w1 DP_EXTA M._C P<0> C9300 :ff: DP_EXTA M._P<0> (c9370/ co371) __C9370.1 |- T29_D2R C P<0> o s o7
IE——H_ Tor | % I8y v o oy T29_D2R N<0> g OF! 2 v 1 T59 PR C Neos I
» - > DP_EXTA M._C N<0> C9301 : Forte DP_EXTA M__N<O> ., w55 o @y _T29_D2R_P<0> 9B Ewgra 5362 Pt
. 1uF > OVERSI ZE_PAD=0. 875 ‘2 o
0. 1uF ! %R’ 202 Both L 1535150l 28 PA-0. 87 0. a70F a9y av %%&?B@”S?W AR O TR G\D_val D=TRUE ( D9364. 2)
XTA P<1> 09302 | DP_EXTA M_P<1> (8o ) (C0372. 20 a0, °‘D=TRUE L F TS T29: TX 0
2 : -
e £ MC 1uF | T38% 78% o o ase T2 N<0> -0. 1N . T2 F_N<O> o 47UF I—m&;axgm o TSP RYPPELZHT = 2 T29DPA M._C P<0> gy oo o
DP_EXTA M._C N<1> 09303 Ii . DP_EXTA M._N<1> o7 39 o 129 R2D C P<0> o 129 R2D C F_P<0> CERM 265 w6 T29 _R2D N<O> D9373 L2 i T29DPA M._C N<O> pomy oo o
m——o 1uF - -0\ 1eforord o5y BARIU-UZLRA |> TSPz TRUE (DO372/ D9373
X5R 4 . CRI TI CAL (C9373. 2) GND ngDﬂ oy RO3 I 20W D9365 . ) | g\“;—xg iTRLE E 09365, 2) )
w0 » > DP_EXTA M._C P<2> CO304 N[ E— DP_EXTA M._P<2> ;4 T29 signals are . T29 A BIAS R2D NO S AR NI =EVPTY BARD0- DZLRIT | ez - e
On LUF 10K 462 P/ N- swapped after AC , mw oL RE574% 5k . 2
T29 Pat (Al 4 Ds)
w7 p—DP_EXTA M._C N<2> C9305 |- DP_EXTA M._N<2> I (Al 4L s) T29 A BIAS R2D P1 29 | -
0. 1uF | [ 32% 18Y caps to inprove |ayout. L Bi asi ng D372/ D9373: S| GNAL_MODEL=T29PI N RO93751.5K 1 2
GND_VQ D=TRUE @380 D9364/ D9365: S| GNAL_MODEL=EMPTY ) A =
0 70 DP_EXTA M._C P<3> C9306 :||: DP_EXTA M._P<3> (C9380/ C9381) | e s 129 D2R C P<1> o o0 o
o 0733 6 T29 D2R N<1> 11 20% 4V L
0. 1uF | 0% 1Y g 5o DOR Polo 0B 4TV | B ks T29_D2R_C N<1> o o0 or
DP_EXTA N<3> 7 1|2 DP_EXTA_M._N<3> o, @: 1] oL | s am
0. 1uF | I % 35Y R9309 I PP3V3_S0 OVERS| ZE_PAD=0. 875 -2 0. 47UF! 293, av. ‘ﬁ%%éyﬁéllzggw ab_va b=TRUE ( D9360. 2)
. 8%
™MV s TEw (Both L 153s1376) T (C9383. 2) o o D=TRLE T (18K Y o T29: TX 1
> ) ) -
|—, P<2>
o sy DP_EXTA A cp C9308 :||: DP_EXTA_AUXCH P . T29 R2D C N<1> _0. 1NHOo2oT 1 T29_R2D C F_N<1> To% 5 3v1_or s 129 RZD 1> = T29DPA ML_C 56 o7
" i 0. 1uUF Ii?, ? 5% - o :@ T29 R2D C P<1> | h . , ~«T29 R2D C F P<1> 0 47UF ) 129 R2D N<1> D9383 , T29DPA M _C N<2> e oo o0
» g DP_EXTA AUXCH € N C9309 9309 .1 DP_EXTA AUXCH N . . -0.1 47UF @N?X?RVJ 1. 5K 2 R TSPZTT | avp val p=TRUE ( DO382/ D9383)
0. 1uF I T38% 28Y R9308 5 R9308/ R9309 mai ntain bias on C9308/ C9309 R9354 30 : , CRITICAL (C9383. 2) GND VO D=TRUE " 402 RO383 T3Qw DO9361 1 2 L | enp_vo=TRUE ( D9361. 2)
If GPU uses common pins for AUX CH 1MW\/ M:tiufF 14165WJ_ to prevent spikes when W310 AUXDDC_OFF TN B T29 A BIAS R2D N1 SI GNAL NCDEL=EMPTY _BZTRQ'U_UZ'L‘RH"- iy T>|_ﬁ_| TSLP-2-7 ;g—é’ D-TRUE
and DDC, alias nets together at GPU. L transitions fromhigh to I ow (AT 4CALD %) RO D1=_TE$<E1 > ]
DP_SDRVA M. R P<0> '—|C9032‘21U|1: I”ZTV_EW'st DP_SDRVA _M._P<0> S| GNAL_MODEL=T29PI N R‘=§é’ 1.5K LAAN2 o5 1,210\,\, —
. 2o DP_SDRVA MR N<O> 9345 PR 201 . DP SDRVA ML_N<O> (D9382/ D9383) W 201 =
pal i W A Su e r - D I V e r R9 0. 22UF X5R 201 SI GNAL_NCDEL=EVPTY PLACE NEAR-CO361. 1 39362
5597 ppava_so 3265 %0 i 9360 R I ;
35 49 38 a3 _ 1 2 1]]2 . P<2> . . VATAGE=3. 3V 201 5% ol 20w
dunE — B Hpw YWV D R A MR oG R e D R M —as DP Path Bi asing R953166 fon Wt aow
C9310 1C9311 (1 C9312 |—1| 2 DP A BLAS P 2
2720r L L o 1UR T L gUiUF e R9351 30 1,5 2 0. 22UF I?.:?Z_%%VJ R9361 1.5K: 2 i vanwmow
el [ 2 ggm —r TROBE2 | o e o j0% 00000 = PP3V3_SO RO360 1.5K 1 pn 2 e § Z"“R9363
PS8301 | 2C Addr esses: 402-LF 402 402 DD gﬂzo 60" 73%73%63 61 57 54 52 51 5043 RO365 R/Zn 6% VP A BIAS N O 5
u9310 /20w 1.5K1 2 VALTAGESS. 3V 201 MF 5% 1/20W
Al A0 Addr (WR) . ¥ N—
0 0 O0x96/0x97 = PSB30LTU IWOGTR A2 —I 2% QR332 RO364 1.5K 1,402 M 55{ et reseccren 1 2m RO 36 7
0 1 O0xB6/0xB7 s s _DP_EXTA M _P<0> 1|inDoP CRITICAL our_popl 30 DP_SDRVA M. _C P<0> By CRI Tl CAL W T :1DP A BIAS PO zi/l\/‘l
1 0 0x94/0x95 s DP_EXTA_M_N<0> 2 || N _DON oUT_pon_29__DP_SDRVA_M._C N<O> 235 5 359 VOTAGES 3V 501 WY B9 1/ 20w
1 1 0xB4/0xB5 - - C9363 1|2 , 74ch1<3)ADBDCK A BIA
o _DP_EXTA M__P<1> 4 |iN p1p our_p1P| 285, DP_SDRVA M._C P<1> nwn—mv—rsv—\— s _DP_A_ PWRDWN s DP S
Note: ;Xher Parade o _DP_EXTA M_N<1> 5 JinpIn aur_oiN_27s; DP_SDRVA_M__C N<1> o362 1 o
evi ces use . - - '—| W
so only 94/B4 are . DP_EXTA M_P<2> 7 |in oep cur_por| 25 DP SDRVA ML_G P<2> 0. 1uF 1158 3% . DP/ T29 A Low Speed MUX
used for this part. 55 _DP_EXTA M. N<2> 8 || N_D2N our_m2N_24  DP_SDRVA M._C N<2> 9367 LC ﬁus’goi‘ts i nput ov
1|2 i i Vec = OV. L
w o _DP_EXTA M._P<3> 9 | N pap ouT_pep| 23« DP_SDRVA M__C P<3> wm?\_ '9 the ve = w os _PP3V3_SW DPAPVR
NgRgsgliFfl 1R9310 s DP_EXTA M._N<3> 10 1 N_DBN our_peN_22 DP_SDRVA M._C N<3> C9366 1 I—ijw—rsv—'_ Must be 3.3V DP A port power
1K 1K o m—DP_EXTA DDC_CLK 14 || N_saL AC_AUXP|_20 s; DP_SDRVA_AUXCH C P 0. 1uF 1T33% I8Y ) C9390Ji09391
1/ 18W e o DP_EXTA DATA 13 | N_spA AC_AUXN_19 ;7 DP_SDRVA_AUXCH C N TUF U
268 v AUXCH Snoop Port, 2124 o] e p 2
2 2 os _DP_EXTA_AUXCH P 16 |} N_AUXP ouT_Auxp_scL| 18 (DP_SDRVA_AUXCH P) used by PS8301 1R9399
s _DP_EXTA AUXCH N 15 |} N_AUXN auT_AUXN_SDA_17__((DP_SDRVA_AUXCH_N) during training. - DP_SDRVA M._N<3> 31 [5ni or—vop 100K
'R9312 o o DP_EXTA_HPD 3 | n e (1PD) cuT_rPol 31 (DP_SDRVA_HPD) 9369 : 2 DP_SDRVA_M__P<3> 30 |hm o U9390 Gow
DPSDRVA | 2C CTL_EN 26 |, 2¢_cTL_EN(1 PY) I 0. 1uF i‘s’,‘.’é’ Y o DP_SDRVA M._N<i1> 27 F,NLUCBT'-F%‘(‘}TOM 2402 =
maw - caperp 32 DP A CA DET e oo C9368 : o DP_SDRVA_ M._P<1> 26 |png 1- pout_o+| L T20DPA M._N<3>  momyc oo or
2402 DPSDRVA_| 2C ADDRO 36 | 2¢_apoRo (1 PD) e Her P SDRVA AUXGH b 19 pouT 0- | 2 T29DPA_M._P<3> o o
DPSDRVA_| 2C_ADDRL 35 || 2c_ADDRIL (1 PD) cext| 11 DPSDRVA_ CEXT s SDRV A AUXCH N 18 AUXL+ CRITI CAL T29: Unused
| 2C DPSDRVA 38 |sa crL PLACE_NEAR=U9310. 11: 2 7 DRV AUX1-
- . : 4 T29DPA M._N<1>
p | 2C DPSDRVA_SDA 37 |spa_cTL DP_SDRVA_HPD 17 |HWPD 1 DOUT_1+ CED © w6 o7
D B 2 2L‘g"\:71 CKPLUS_WAI VE=Ndi f Pr _badTer m pout_1-[ 5 T29DPA M._P<1> 6 86 97
DPSDRVA_REXT 12 |REXT aoSEE%”;[ T29_A RSVD N 25 IpiN2_0+ OM T_TABLE T29: LSX_A R2P/ PZR (P/N)
39 T29_A RSVD P 24 |pine_o- -
= 10 DP_AUXCH | SOL AUXDDC_CFF (| PD) 1 (129 A LSX PR 23 |y 1 AUX+_6 DP_A EXT_AUXCH P 86 o7
DP_A_PWRDWN_R 34 |pp (1 PD) B _ALSX _1+ 7 DP_A_EXT_AUXCH N ;
SDRV_PD ‘o R9392'| ['RO393 (T29_A_L SX_R2P) 22 | 1 AUX S e T b e
A o2 N PS8301 has i nternal D__THVPAD 501/u ?1 e . C
RO318 R9319 ~150K pul | - down on PD olg| g s s 129 _DOR1L B1ASE T 8 DP_A_EXT_HPD
S S pin. Okay to drive this i, [ 1,46 T29 D2R1_BIASN 14 |ase- PO e o
MF-LE ity in even when VCC=0V per 13 2
4021|2402 gar ade (pin is 5V-tolerant). L R93962 2R9397 NCX==— PP 11R()903K98
" Port A MCU ! % ]
= VD r%/{:lfw T29_A BIAS 1732 Jaux_seL | HOPort A 5/5.1?}4’
402 4402 oo 88 1 e Hi =Port B 5402
PP3V3_SW DPAPVIR
e Must be 3.3V DP A port power CBTLO4DPO81 (353S3151) and 1
1 Pl 3VEDP212 (353S3055) are THVPAD GND B
o 1 09330 09331 R9O338! = footprint-conpatible parts with 0| w=|g| SI GNAL_MODEL=T29DP_MUX
R TI AL VoD OM T TABLE — 9 10K simlar pinouts. NXP uses pin
- 2 & v 2 i 1/ 16W 10 for M. and HPD, Pericom uses . i
u9330 oo l oo 265, pin 10 for M. and pin 11 for HPD. L L9390 BOM table in csa 5!!!
LPCL112A L
DP_A CA DET 1 HVQFN25 16 o T29DPA _CONFI GL_RC 8 Note: U9390 M./ HPD defaults to T29 node so that DP/T29
w6 55 e l|rREsETw/ P00 R/ Pl OL_0/ ADL - < R9334 i i
DV - 2 17 o T29DPA _CONFI &2 RC Di spl ay can detect host T29 support using |2C
" PEARR - o T29_LSE Tl oo s Crieo_caPo A ET T29 AV ENR OO LRR T29_A_HV_EN g » o0 pul | -ups on M.<3>. 8390 AUX defaul ts to DP node
- T (IPY swia POl 3/ A4 LY e T29 A _UC ADDR o 15w ReFauseoA087 o BY| ) cdowns woul d defeat DP Sink’'s
12C T29 SCL 8 fer
97 48 33 PI 00_4/ ScL (OD) Pl OL 4/ ADS! WAKEUP |20 s DP_A EXT_HPD 46 84 85 o5F
97 48 33 12C T29_SDA 9 1p) c0_5/ SDA(CD) _ - o ) I
=T29_WAKE_L: s T29DPA_HPD 10|p o6/ SCK Pl OL_6/ RXD}-23 e T29_A LSX P2R P2R = Plug to IRecept glc e SR S == ] SN NI =S AN
PCl e WAKE# v o5 129 A BLAS 11ip oo_7/ CTs# Pl OL_7/ TXD}-22—wgp T29 A _LSX R2P R2P = Receptacle to Plug - -
use e s T29_ LSCE<0> 12|pj 00_8/ M SO/ CT16BO_MATO Pl OL_8/ CT16B1_CAPO |5 gue T29_ LSEO<1> am s s Di Spl ay Port/ T29 A MJXi ngQ
o @m129 LSOE<1> o, 1315 0p_o/ MOSI/ CT16B0_MATL | 2C Addr lR’a339 gsg
2 51 25 17 PCI E WAKE L =—L4{SWoLKk/ PI 00_10/ SOK/ CT16B0_MAT2 (D)
32 3125 17 © OO} hal = | 0x26/ 0x27 (W / Rd) 5% d} | I'n
R T29_MCU I NT_L 15 N iew Appl e C.
PSS e RPI 011/ AD0 (D) THRM XTALI 15?335 11R(§3K336 et o ToN
I /6w 376w NOTI CE OF PROPRI ETARY PROPERTY:
MF- LF MF- LF £
402 402 = THE | NFORMAT|I ON CONTAI NED HEREIN | S THE
z z e POBLOSOR AGREES TO THE FaLLoW G~ N
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 93 OF 132
f | k bl Il NOT TO REPRODUCE OR COPY I T
R9330 provi des pads for programr ng/ debug of MCU, please nake accessible. L 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
If project has space for 10-pin progranm ng header it shoul d be used. IV ALL Ri GHTS RESERVED 85 OF 105
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8 7 6 5 ___4 . 3 : -
3. 3VIHV Power MJIX Port A 3.3V Power Switch

CRITI CAL
s PP3V3_SW DPAPWR 5 CRITI CAL -
@!ENE W BHEES: 36 MM . POVERDI - 123 > PWR nust be S4/S5 to support
=N . S| 8409D8: 21 wake from T29 devi ces.
Port A HV Power Switch Voofmg: oY N 480 ppava_ss o
Vgs(max): +/-12V DFLS1100 A SBT3 s Gyreiadeiod
: Vgs(th): -1.4V T | 81 180208
Nom nal M n Max TILCAL
: 2.5V Vi
IFLT  885mA  876mA  894mA (*) Fg?gg)’g 259‘:‘% %c 5V Vgs ;&gf& v T29 A HV EN 3 b ol 4 SMC_S4_VAKESRGREN . o -
ILIM 1232m« 1gzim 224471rm (*) B @0
TRLT - 38 L 4ns AL 3. 3V/ HV MUXed ) CRITICAL | CRITICAL
D wos _PP15V_T29 TSD 470ms  235ms  724nms . < N i 1 C9486 : 1£0485 | 09481 : 109480 |1 Co487
20V Max 1[ CRITICAL | 49 (*) U9410 tol erance unknown _ 1271 3.3V Al ways 1098%:: - %-@UF 0. %hg'%:: - % = 100UF
2 11 18PV SW DPAPVR R9425! Bl ocki ng FET, off \ To 52y 2 2§ o 2 2 SedVeErm 1 2 83V
VIN Ve __SW_ CRI Tl CAL 503 462 702 503 RoEL BNy
R9416* 3 M N_CTNE_ WDTH=0. 4 WM " 4. 7K when Source >3. 4V
476 C9410 2 12 M N-RECKW BTH=0. 3 M D9410 R9424 506 or HV EN hiah
2 O 1tk — 1 C94 T & R9427: 22 W P i 'R9426 'R9430
WLpW i BaL0 —— 0 1UF DF 160K 2w 4022 DPAPWRSW P3V3_ON_L 1K 47K + w s T29_A_BIAS
4022 603-1 PN 72 508 STPS2L30AF ,%,{:1%::"/\7 2462 " 424 ,%{:_lﬁ‘,@' ,i,{:_lﬁ‘,é"
DPAPWRSW HVEN L_R IR vl TS 6051 TP_DPAPWRSW ELT L s, DPAPVR ON L C 0 a7Le S L5 L5 CRI TI CAL |3 1 £9435
i 5 T = %o
GRTRY:  ILINZ DPAPWRSW | LI M DPAPVRSW VREF 6403!76 DPAPWRSW P3V3_ON rbg 435 " ﬁfm
DPAPVWRSW CT 9lcr | FLT 8 DPAPWRSW | FLT CERMEXGR 9436 1 ZXSROEQ%OA 402
G\D  THRM RO428* 430, D3 6/D 430 1UF —— 4 g
e PAD p— I
10941 EEERE ROA10! ['RO411 | 21K DPAPVRSW FV_DET_R_L 1 | sowneTREae o] [l | SRS rreare 7 fo0_oo
0,4 7UF a3 s 160K ¢ o 200K 180 B SO1S63 %% opapursw on 602 T ]
2 Geav 1/ 18W ew Mo R9429 426 — t— ]
X5R 1 - 2 4, 7K 3
e 3Lk 3 ORI TI CAL i MVDT3946XG " "
<CT> 40221 12 I TN ool s ifisw SoT363 5[GN sty 4ls Vg2 RO437
RFLT <RLI Mb ) o426 2 o o] = i =
| FLT = 200k / RFLT = 885mA Coa26:| |ZPEENR0A| DPAPVRSW HV_DET L | ] T ft
415 ILIM= 201k / RLIM = 935mA = 0.10F —— P | No STUFF =
SS&lSFV ola . gy LSL  PAD 1 C9429 DPAPVRSW NPN_E R9435!
SOD- VESM HE I; TFLT = CCI 38900 6y 2 : - 0. 1UF 1 100K
BT TSD = CCT * 100000 419 : &8, R9433") ['R9432 b
= 402 5
F . DVB53DOWV i R9418 7 274
¥ s Bl eeder Resi stor : = 1718w HADYY T29 A HV_EN DPAPWR FB DI V,
C ' ? 2.5V / 249 ohm = 10mA 5" DPAPWR BLDR B . LANA, 2 DPAPVIRSW HV_DET AN A L T29 A HV_EN s s s
€L ZXREO60A REF range: 0. 595- 0. 605V (0. 600V nomi nal) 1w R9436"
= Circuit threshold range: 3.363-3.439V (3.395V nominal) MoCF 54 oK
5 @419 - Wi
6 = 402,
M- L
Lot H] | Dves3oou L9400 D Spl ayPort/ T29 A Connect or
T29 A HV_EN 2lc | FERR- 120- OHM 3A 1
o ) T PP3V3RHV_SW DPAPWR UF 1 2 PP3V3RHV_SW DPAPWR
Note: Bl eeder active vM"len - . 0603 | M NERERR-W BTFES: 35 WM Circuit threshold range: 2.877-2.941V (2.903V noninal)
DPAPWRSW HV_DET is C9400 1| VOLTAG=TSY VOLTAGE=T5V
wos 129 A BIAS %9‘1189 HI GH and T29_A HV_EN S 0. 0LUE —— a0 va oerree R9405
e is LOW 1 8T Fgr 19400 T29_SMI pads GND_DPACONN_1 N GND_Val D=TRUE
1 Jobe a8 f;%b_\g’/u %ZTélég?: @ ENEE?—%W] BHESSE M s 4%861 h Cs)
% = = = T29 Dir  DP Dir CRI TI CAL DP Dir T29 Dir % WS Im T29DPA M._C P<0> o or
- o o5 5 o T29_D2R_C P<0> - - 319400 - o T29DPA M._P<0> COA71 & || T EE T200PA N<O> o es or
PLACE_NEAR=C9490. 1:20m o7 55 5 (0T} T29 D2R C N<O> - - DSPLYPRT- M97- 1 L gz T2ODPA M. N<0> 0. 47UF || &40 %R 1
1R9490 GND_VOI D=TRUE GND_VO D=TRUE F- RT- THSM T29: TX 0 201
2 R9494%  |'R9495 /eor row TP ROW RIA70 lRoAaTL
1/ 20W
, 561 1/ 20W 3/%0w R9f42-03 G\D_ VOl D=TRUE | s SMPINS GND_ VOl D=TRUE Rgfz-O(S 470K
M ¥ 1 2 GND DPACONN 8 O HOT_PLUG DETECT  GNDO GND_DPACONN_7 1 2 ) 1/ 20w
T29 A BIAS R oomys __ 2t 2 _ Y a : L OCONFIGL  M._LANEOP O a : 5% 5.
=3. S| GNAL_ MODEL=EMPTY S| GNAL_ MODEL=EMPTY 1/ 16\é\l NS . 6 O CONFI &2 M. LANEON O 5 e i . 1/’\%9‘” 2
T29DPA_M__P<3 ot ©[28® | @nopy - ) T29DPA M._P<1>
97 85 s, <3> OM_LANE3P  \. |ANEIPO - - I 6 o5 o7
=] e man—— " rcgS T29DPA M _N<3> 2l oM LN LN | - - T290PA M.N<1> oy e o
o mp_T29_A BIAS D2R N1 9: Unused Lo o= T29: LSX_R2P/ P2R (P/N)
164 5 AUX_CHP M._LANE2P 042
;2 O AUX_CHN M._LANE2N O g R9407
1 1 NI DT H= PWR GND_VO D=TRUE
R9§92§< ZRgZAI&QQS' GNAL_ MODEL=EMPTY 650NH- 5% = i AaoV PP RETURNO GND_DPACONN_13 1 2 ) GND_VO D=TRUE
. ) s W VWA
SI GNAL_MODEL=EMPTY 1/2?/:\4/'\7 § %Z'éuw 2 1 GND_VO D=TRUE SHIELD PI NS NECKS) : 1%:“{3W 4 %Otlhl |(2: s)
= 0603
ao_vo p=TRE 2| |27 _va p=TrReE Sl GNAL_MDEL=T29PI N Pzt : it —_T29DPA M._C P<2> s o
v o5 o o T29_D2R G P<1> 0498 e o1« T29DPA_D2RL_AUXCH_P - — - o2 T29DPA M._P<2> BT _T20DPA N<2> o o7
v 00 o oy _T29_D2R G N<1> D9499 .1 s« T29DPA_D2R1_AUXCH N - — - o_: T29DPA M N<2> ay—
BAR9U- OZLRH >| SLP- 2- CRI.TI CAL . 201
1 AL 1L.9499 R9142'02 = T29: TX 1 GND_VO D=TRUE | GND_VOI D=TRUE
s @aﬁéﬁgpl N 650NH- 5% 0. 430VA- 0. 0520HM 1 2 T29DPA HPD R CERR ngzé_og_"w A
(Both L's) — 2 \—mml RUE 17w CONI ( -
- : GND_DPACONN 19 LYY Y L
o o5y DP_A_EXT_AUXCH P oe0s Yoz~ R9401 a : 0603 !
o vogory DP_A_EXT_AUXCH N NeERo
R9408
C9498 1 1 C9499 12 . :
1 2 470k R's for ESD protection
30RE, —— —— 30PF 0402 AN on AG coupl ed si gnal s
50V 5 , B0Y 0. 01UF 1720w 1 p 9 .
CERM CERM 0% N =
402 402 ?(7\F,Q 201
402
A o - T29DPA_HPD -
SYNC MASTER=K91 M_B SYNC DATE=10/ 22/ 2010
o @m—129DPA_CONFI GL_RC DP Source nust pull 1R9441 3
« - T29DPA CONFI @2 RC | down HPD input with = 175561 D spl ayPort/ T29 A Connect or
greater than or equal % cw
to 100K (DPvi. 1a). e
R9452' |'R9451 (9494 : 1 C9495 ( ) 2402 d} Appl e I nc. D
1/ 28% 2% 0w 33()1'38"’: e — ?%OPF Si nk HPD r ange: ®
205, |20 L I Hoh: 2.0 ° =V = NOTI CE CF PROPRI ETARY PROPERTY:
oW, - .
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PPVI N_S5_HS_GPU_I SNS

02 50 7 o o
CRI TI CAL
C9540 *|, 1 C9545 (1 C9546 .
6%’5“ ——UuF 1000PF C9590 *|, 1 C9595 |1 C9596
 1UF 1000PF
P 2 33 - cos R9500 68UF — 1900
CASE- D2E- SM 603-1 402 4.7 16V 2 -
2 AANL_PVIN SOGRU PIVO cASE Dot S 402
1 Tow
V- UF
w0z
T CA kP
Rl CRI TI CAL
Q510 PP5Y SO 678 2241 47 52 54 65 68 69 70 73 104
S| Z700DT '_| wlsoej(:) ' o
PORERPA R 003, 7 | e 9501 *
1___P1VOGPU DRVH 25v 1UP
W N_LI NE W DTH=0. 61V X 2 10%
M N_NECK_W DTH=0. 2\ o,
8 GATE_NCDE=TRUE 4021 (Internal 10-ohm path 5
B = from PVCC to VCO)
| PP5V_SOGPU P1VOP1V5 VCC ORI TI CAL
s PlvocRu DRV - b NSV BTIES: 3 — Q560
C M N_LI NE_W DTH=0. 6MM VOLTAGE=5V [ S S426DN
M N_NEGK_W DTH=0. 2MMi PP5V_SOGPU_VREF P1V5FB DRVH 4
Soreme T ™ N N_LI NE_W DTF=0. 6V L PURPIC 12128
NNEGK W DTH=0. 3\ o
GATE nooe S CRI TI CA PP1V5_SOGPU | SNS R 7 103
] 12 s L9560 Vout = 1.503V
109 7 _PPL ISNS R VT 1. OUH 134 5. 6MOHM 8A MAX OUTPUT
- EN A 2 F = 500 KHz
Vout = 1.003V 1 C9530 * CRITICAL  LDd 7 % NC POVBOBST- SM
CRI TI CAL - 0. 18 s VIN L DOREF| SGND) °
3. 5A MAX QUTPUT L9510 SV, P1VOGPU VBST 17_|BooT1 BOOT2| 224 P1V5FB _VBST g CRITI CAL CRITI CAL N
. 2. 2UH 8. 0A xR M N LI NE W DTH=0 6V U9500 B GT=TRE M N LI NE W DTH=0 6V CRI TI CAL 9560 * 1 C9565 |1 C9566
(@510 linit?) M N_RECK_W BTH=0. 2\ 15 |UGATEL UGATE2| 26 M N-RECK-W DTHEQ” 200 i E il
Vs e — Q@561 220UF 10UF 1000PF
LYY Y )L BRG&SU LL 16 |PHASEL © PHASE2| 2 20—~ ~T— 20% T~ 5%
f = 400 kHz e N N_LI NE_W DTF=0. 6V A e SI S426DN 28V 2 P 2 28
POVBOGST- SM N P1V5FB DRVL 4 POLY- TANT X5R P0- c0G
1 N-NESW DTEED: 3 18 |LGATEL 8 LGATEZ| 2 EASEB DRVL d PURPK- 12128 canlty TANT 503 202
Tl DI DT=TRE 10 |OUT1 QUT2[_30 (=PP1VAEB SO _REG) M N_NECK_W DTH=0. 2MM
X515 C9516 1 : @ = E_NCDE= ]
X 1000PF —— L_g)%jl; 12 [ENL “ ENe|_27 ot e — .
L ) P I B 2 [BYP 1z s
CRI Tl CAL s ‘ el P1VOGPU VFB 1 |FB1 REFI N2|_z: GPU P1V5 REFIN
C9515 * P1VOGPU TRI P 22 fiuv 1LVl as P1V5FB TRI P 1 =
10UF —— SKI P* =
20% —— g . —————22( | P1VSFB LL -
B3V, PLACELNEARSLPS10. 1: S 4 |EN_LDO REF|_1 PP2V_SOGPU PlV5 REF W N_LNE W DTHE0. G XV@565
N LTNE W DTF= N_NECK W BTH=0. 2
603 20 [SECFB POK1| 13 mN:NEof W DTHq oM <Ra> SWTOH NBDECTRE M
ToN POK2|_28 varTasEY R9563  |* P1V5 GPU VSNS D OTTRE 2 53
-4 THRM PAD GND PGAD R95851 11. 81ﬁ PLACE_NEAR=L9560. 2: 3mm
116w
130K V- OF
P1V0SO VSNS 3 q | FBVDDQ
<Ra> 9 wé&% 0 e Vout = 2(Req/ (Ra+Req)) o
CUF
1R9520 NO STUFF 202,
B Ro52 9520 * 'R9562
; 100PF ——
A 00 i 'R9535 35382312 1 C9585 <Rb> 78. 7K
116w 550 XW9500 )
MELF cerv 2 75K ——0.1UF 1
2402 202 1% M — 20% R9564 1 09561
:l’/:}ﬁ\év 1 2 2 1OV 35. 7K
, 402 CERM 1w —— 9,001LF CRI TI CAL
<Rb> Vout = 0.7V * (1 + Ra / Rb) 1 %ig‘glv 2w Q565
'R9521 (Rb shoul d be between 10K and 100K) - 2 402 SSMBK15FV
g 20. 0K SO VESM HE
To6
i
, 402 4
N
GND_P1VOP1V5_SGND EEER
M N_CI NE_W DTH=0. oMV FBVDD_ALTVO
o1 s [Ty PLVOGPU EN Vatrhcesoy o 2 < e
o1 w0 57 62 74 0 @O PM ALL GPU PGOCD
o1 00 07 02 74 o (@OT}—PM ALL_GPU_PGOCD
o1 [CEm>—PLVBFB EN

ISYI\C VASTER=K91 CHANG SYNC DATE=07/ 21/ 2010

1VO GPU / 1V5 FB Power Supply

d} Appl e Inc. D
[¢]

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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8

5

2

1

1] JR Yo GMUX CPLD LVDS Recei ver Term nati on
S e YN
48 0 8% 8 ey PP3V3_SQ GWMUX
629 M RERECR-Y BTEES: 60" o LVDS IG A CLK P Eggg? 100 1A\ 2 fack spppanggn soygm LVDS 1G A GLKCN. oo
1 1 1 1 1 2 1C9626 |1 C9627 |1 C9628 [1 C9 _' oo LVDS | G A DATA P<0> 100 1 . 1P _ ; LVDS I G A > 1o 6s os
- 8;.91%1:0 —891%%1——8?1%%2 ——8?1%%3:: %1%!2:4::8.09/1%F5:: O AUF =0 1UF —— g 1UF  —— 0 1UF e TLVDS I G A DATA P<1> __R9652 1 P . 70t " LVDS_| G A_DATA_N<1> 16 65 or
2 &%, e, T8 T & L T Tk T T T4 +vew LVDS | G A DATA P<2> _RIBD3 100 s ANNAZ ek siaieintn oo LVDS | G A_DATA N2> . . .
402 o
402 402 402 402 402 402 402 402 402 L9621 e LVDS IG B DATA P<O> @654 100 1 5 _ i LVDS IG B DATA N<O> e
R9610 J_ FERR- 220- OHM wss1s LVDS 1 G B DATA P<1> RY0OSD 100 1 2 g g ;erm LVDS 1 G B DATA N<1> ;450
D 102 2. PP1V8 SO 1,\/(\3/\/2 ﬁi‘t\égwsg%?ﬁéﬁ = PP3V3_S0__GWVUX ULC VCCRLL ' 24 e LVDS 1 G B DATA P<2> KRIBOL 300 1 2 e . i LVDS |G B DATA N<2> ;45 as
128 8 0402
i A = 2 N [0 9631 LVDS EG A CLK_P RO9660 100 1 2 smLVDS EG A LK N 70 50 20
’ o 58 7 AN\ A—BRACEDEARELIAE0 112, amn VLS. S A Sl o0 o
il LEORET L GORE2 1 G981 |1 G904 ' GORES |1 GOBL6 |1 £96lL7 O a1 LVDS EG A DATA P<0> RIOB1 100 1AW\ cungin 05 oml VDS EG A DATA NEO> 1w »
TS TH T T TR Te T C VDS EG A DATA Pl RIBBZ o0 s e e Bt e T TA N
2 gosm 2 gosm 2 gosm 2 gosm 2 gosm 2 G 2 gosm o o o LVDS EG A _DATA P<2> RIBB3 100 1 2 o y oL wLVDS EG A _DATA _N<2> -0 u o0
. LVDS EG B DATA P<0> R9664 1 2 . ol VDS_EG B_DATA_N<0> 76 55 5
4 o VDS EG B DATA P<1> _RIBBD5 100 1Az e 00 ot 0t e EG B DATA Nels o o
= v LVDS EG B DATA P<2> RIBBO 100 1 2 g . "ol VDS EG B DATA N<2> 44 45 00
e | |- cop07 | o608 |+ cos0s S ; AP S FE3V3_S0
C9600 |+ C9604 |+ C9605 |: C9606 |+ C96 1 1 L R d P | | p
L7 70F L g 1UF L g 1UF 9. 1UF (2)8%1UF (2)8%1UF (2)8%1UF 1 2 Gt equl r e u u
: e e B4 2 194, 2 94, 2 3%, 2 3%, 2 3%, -
83 85 93 402 402 402 402 402 02 02 = » EG PVWRSEQ EN R9684 1K 1’\/\/\/2 5% 17 20W Mk 20T
#44 ppava s0 GMUX 10K
83 %g = - e - |« o oo o o~ - o JTAG 1D R9685 0 A2 5% 17 20W  MF 20T
Bih e NEEE I EEE I ERE W EEEEE L N 1w JTAG GVX_TDO RI686 10K 1pn2 w
5% 17 Z20W 20T
—— —— S o
. VT VA § 5 588 B 8 b5 VeI . RI680 1K 1, rp 2
R9645 R9640 |. | sP TCK gg 5% I/ 20W WF 20T
10K 10K w3208 JTAG | S K14 ITck 8 838883888 NO STUFF
1% 3% o JTAG GMUX_TDI 113 [Toi > 2222222 Zﬂ R9679!
M, 201 o JTAG GMUX_TDO K13 |too MT . oK
2 s 18 J TAG GVUX_TMS L12 |tvs CRI TI CAL SI LK_PART=GMUX_RST iy
GVUX_TOE K2 |tce 265
2
C GMUX_CFGD K1 loreo u9600
XP25-5 =
NO STUFF [ NO STUFF o L BKLT EN PR7A— csBGA —PT7A LVI g $$2 Zzo> 84 99
646'| R9641 |* . LCD BKLT PWM N |reze PT7 LVDS > oo 5 o0 .
T 10K v LVDS_DDC _SEL_EG P4 |p14A preAl_alL__ LVDS B _DATA P<1> D o Req ulre u owns
ol o e R e o o pred LVDS_B_DATA N<1> ot a0 RO681 10K . i
201, 201 |, o DP_MUX_EN N3 |PB15A( OD) PT9, LVDS B DATA P<2> o o 5 w e DP_MJIX SEL EG NN 5% —TrzoWw— W 20T
a8 84 DP_MJX_SEL_EG w_|PB15B PTOB|_A5 E\éDS B EéTéNN<2> oo o o RO682 10K
,A EG RESET L PT14A_B6 PWRS| am . DDC SEL_IG 1 2
e LY e |2 PT148 GVUX_DEBUG RESET L . e LYDS, = AN —s5—tr7ow—wF—7or
: O E _EN P6 a Q2 PT15. LVDS A CLK P 84 99
€L R S]:_’\%/g EN B E:i?g § prisel A7 LVDS A CLK N @@ 04 99 o 0 _LVDS DDC SEL_EG R9683 10K . 5% 1/ 20W _MF__ 20T
L o : Z; «@m--PLVSFBIVBGPU R EN  p7 lpBisA PT16Al_C8 txDS g CLﬁ EI [OOT o+ 55 (Use open-drain PGOCD output to hold of f the start of cheggggsio T;(l)léﬁdissrufﬁrail's Source'is valid)
16 5 (OO} G CLKREQ L M D) PT16B| 84 99 . EG RESET L A 5
”@ BE CA DET_EG N7 z:igi( ) PT17. LVDS A DATA P<0> o o % oo EG NN 5% TrzoWw— W 20T
w
LVDS_A_DATA_N<0> -
CRITI CAL =y I[(p:g APVRD<OEN e lrozom 5 e ng A _DATA_P<1> @@ o = w o LCD BKLT PV RI693 100K AN 2 —r—rrzom——or
7 45 1 PB2!
J9600 o or s a0 oL ERADED2 o lroaon Prisel_clo LVDS_A_DATA N<1> o o
1909782 o v v oD -ECAD2 ST PT1oA_Bl0 _LVDS A DATA P<2> D o
N 95 47 45 16 E
ox 95 47 45 16 o @y PC_AD<3> MO _|PB26B g | priogl a0 LVDS A DATA N<2> o = o
GVUX_JTAG_CONN e oo a5 04 05 00 o8 on w7 s 166 LPC FRAME L P12 lPB27A z Pr20A_A11  GND =
ot FE3V3_S0 ‘E@ LPCPLUS_RESET L P13 lpe27e g| prog B2 GND .. _PLVSEBLVBGPU R EN
o2 ﬂﬁg WGVUX L;I'O - LPC CLK33M GMUX PE28A 2| ereed ma gg
o o | NT P14 PT288_AL3 + o & _PLVOGPU_EN
oT. ITAG GVUX TV o o X PR — e 'RY674
2 4 oo 1 LVDS | G B DATA P<2> g |ploA— —PreAl_a14 DP_A CA DET .
8 5 JTAG I SP_TCK s 1525 33 a8 o LVDS | G B DATA N<2> m sza prep|_B14 DP_HOTPLUG DET %aa o a5 02 _GPUVOORE EN ?//UZDW
B o1 55 10 Slex PO PROA LVDS_EG A_DATA_P<0> 79 00 99 1RO673 |00
Ot—ore TP_GMUJX_PL6B D3 _|pLeB PR6B) LVDS EG A DATA N<O> 7o %00 o1 as 2 _P3V3GPU EN 47K
| G A DATA P<0> PR7A LVDS EG A DATA P<1> 79 88 99 504
o e A T PRI LVDS_EG A _DATA N<1> oo oW
4 88 1 > El _|PL7B 79 o B ¥
= oo 10 T LVDS | G A DATA P<1> o Jrioa Pron AR A DA A a0 e LCD_PVR EN R9e72
NO STUFF 0s o0 10 tg@ :gﬁ &E 'E':;i E3 |pLsB z % Prac ngg SO DRLA o s %DW
477 94 88 E1l |PLoA 3 79 88 99
itk SC DLV TGA DTA N2 e s o LVDS £0 8 DAIA NG - - gz [
Y <0> 79 9
v o Vbt oo DATA oS 233’; PRLOB LVDS_EG B DATA N<1> -~ | RO678 S i,
21, 04 58 19 o PRiIA|_H13 _LVDS EG B DATA P<2> 79 58 30 47K
04 o0 10 [T DS | G B_DATA P<1> PL11A P His  LVDS EG D DAIA P<c> am & , %61
94 88 18 LV 1 G B _DATA N<1> PL11B PRL1B| LV EG B DAIAPN<2> 79 88 99 17 20w
LVDS EG A CL 79 88 99 201
e e et e —- z
L o D Ubs MIX_SEL_EG P —Frua LVDS | G PANEL _PVR
TP_GVUX_PL14B 13 |pL14B % PRL4 E\(/BDEC‘DGP\ARBKLE(I\;\‘ am o e
= D GVUX RESET L K3 [PL15A PR24A|_N14 Yanv R GVUX_S3_PD_GND
) = _GVUX_VSYNC 12 [PL15B § oo preagl N1z EG BKLT EN
9187 82 74 8 PM ALL_GPU PGOOD N1 _[pL25A g g oy
w0 PEX_CLKREQ L PL2se | 8 8 8 88 8 8 B 58 05550 a0 a0 02 51|s0' 5% b NO STUFF
(Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) 55 5 68 & % % 3\ E@‘ 159675
a0 8§ 6 5 86 8 6 6 35 Q.
EEEREEEERERDEE 2%z
S soap Bopdgede iz §-FP3V3_SO dods
RS S;L(J)FF 1 = F—wm VRS TER=ROZ. YUAN SYNC. DATE=07] 28/ 2010
RO JTAG GVUX_TDI . JTAG GWUX_TDO., = -
10K G aphi cs MUX ( GMUX
1/20w
Dle 5 D|3
A Q605 ;) (ge ol 5
N15FEAPE SSVBNL le Inc.
GVUX_VSYNC 4, SSMBNLSFEARE ﬁ ﬁ ; . App
T % Tt NOTI CE OF PROPRI ETARY PROPERTY:
R9605 e R 2 [ AL SYS PURD HEHERE RV RS (e
TI
3 2 33 25 10 20 7 _PPOV3_T29 LA 129 _JTAG FET | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 96 OF 132
S Il NOT TO REPRODUCE OR COPY | T
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0.020 Chmis pl ace hol der for 0.025 Chmin 0612 package

*L9710, D9701,

C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER

*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

PPBUS_SO0_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PGCSSI BLE

PLACE_NEAR=D9710. 2: 3MM

41 32 30 28 26 23 16 6
55 62 48

41 32 30 28 26 23 18
55 62

6
5 62 48

%0 89

@ CRI Tl CAL CRI TI CAL C9715, C9716 SHOULD BE PLACED I N T-BONE. SAME FOR C9718, C9719
230m ZLL%le(Z)LO M D9 9715, 9716 SHOULD BE PLACED ON TOP SIDE. PLACE C9718, C9719 ON BOTTOM S| DE
. PP VO POWERDI - 123 . .
w0 s PPBUS SO LCDBKLT PWR 1 GH PLACE_NEARELO74.0. 1: 5MV PLACE NEAR=LO710. 1: 3MM PPVIN BKL 1 2__PPBUS L CDBKLT_PWR_SW 2 PLACE_NEAR=D9701. 2: SMM PLACE_NEAR=D9701, 2: SMM PEVOUT SO _LCDBKLT ¢ s 105
3 4 CRI TI CAL 1 M N-Re ?ﬁ%—w 8%8 378 1217AS-2SM M N-RESWIBT =0, 375 M MN k'sc“;E—W BIES: 378w _—
1C9712 €9713 Vel Thes s VOLTAGE=50 DFLS260 CRI_TI CAL | CRI.TI CAL| CRI TI CAL | CRI TI CAL Vel TAGES50V!
UF o UF SHTOHLNOETTIE 1C9715 [+ C9716 |1 C9718 |1 C9719 [+ C9717
1% p %g L ZoUF T L 7oUF - TR L 2R T000PF
5 —_ —_ —_ 0
s 00 comyLSNS_LCDBKLT_P T 85 an2 2 B |7 B [2 B |7 Ecerm T fi
210 210 210 1210 603
103 100 1 LCDBKLT_N L PLACE_NEAR=R9708. 1: 5MM
PLACE_NEAR=U9701. 22: 5MM BKL VLDO ‘l‘ PLACE_NEAR=D9701. 2: 3MM
PLACE_NEAR=D9701. 2: 3MM
ottt it gt DS V3 S0 raainbe b
1C9711L'Jé 1C9F710 C9711
TR T R9708"
GoEM §o5 1 %5 63. 41§ C
: Y
4022
PLACE_NEAR=U9701. 22: 3MM ] CRI TI CAL
701
CNT | P—} Sl 7308DN
MN LIBNIE<LW'D'T:I—EJ MV L H PURPK-1212-8 R9709*
M N_NECK_W DTH=0. 4 MV B9. OK
1 1%
1213 1/16W
® N Va5,
VDDI O VLDO VIN
uo701 L
LLPL =
L j—
6 5 24 BKL W PLACE_NEAR=U9701. 12: 10MV
@ S M N LI NE W DTH=0. 5 RO717
BKL_FSET 5 |FseT X Fel 21 BKI_FB M NNEGICWBTH=0. 4 mm 10.2
6 1 LED RETURN 1 oo ¢ o
BKL_FLT 20 [g1er @ our1| 12 BKL_| SEN1 ] 1% M NRESW BTG 20™Tm
2 M N_LINE WDTH=0. 5 nm 1/1JF6W = -
BKL_| SET 3liser ®  aurel 13 BKL | SEN2 M N-NEGKW BTHE0; 50" Tm e
oe]
P kK RO753 o 2 BKL 10 o 14 BKL_| SEI PLACE_N 13: 10Ma
SMBUS POH_CL NN\ 5% T TeW W TF 202 S SaK 4 oun SENS ﬁ;gol??gb
BKL_SDA 11 |spa outal 16 BKL_| SEN4 1 ‘N2 LED RETURN 2 oo s o
M N_LINE WDTH=0. 5 nm M N_LINE WDTH=0. 5 nm
SMBUS_PcH DATA RO757 0 2 LVDS BKL_PWW RC 2 |pum auts|_17_BKL_1 SEN5 M N_NECK_W DTH=0. 20 mm 126w M N_NECK_W DTH=0. 20 mm
NVN—5% 1/16W M- LF 402 5
RO731 TP_BKL_FAULT 7 |FauT cutel 18 BKL_1 SEN6 . -
PLAC NEAR=]
PPBUS SO_LCDBKLT PWR . BKLT_EN 4 [eN vsynad 19 BKL_VSYNC R 10.17191 B
> 1 2 LED RETURN
]30115/!)( NO STUFF 1 CRITI CAL M N LT NE W DIFE0. 5 _mm /vvs/ 1% u 3 N CTRE WBTFEo 5 2 © *°
YEn 1C9723 « RO715 RO765 % o 1RQ755 M N_NECK_W DTH=0. 20 nm 1 36W M N_NECK_W DTH=0. 20 nm
40 UF 100K 10K ' o o 402
> ng} 1%6 (EEPROM |shoul d set EN | _RES=1) iow 2 8 8 Ty %%':W PLACE_NEAR=US701. 16: 10MM
335 i R9714} % ot R9720
2 2 2 | o] v [t} 402
147K 4 | _LED=25. 1ma 4| S|(APN: 353S3218) |2 ,10.27 LED RETURN 4
1/ 16W | _LED=369/ Ri set M N_LTNE W DTFE0. 5_nm A% N LTNE WoTE0 5 022 °
= Ve LE - M N_RECK_W DTH=0. 20 mm 17 16% 1% M N_RECK_W DTH=0. 20 mm
R9704 e RI716'| rppumeo. 62khz 52
o 90. 9K d i i PLACE_N 0217 10MM
¢ oy LCD_BKLT_Pv 1 2 A 3details in spec
5% MLE = 2 LED RETURN 5 o ¢ 5
LCD BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI TM:l w STUFF 2 M N LI NE W DTF=0. 5 _mm M N LI NE W DTF=0. 5 _mm
— - 46% 1C970 M N_NECK_W DTH=0. 20 nm 1/ 16% 1% M N_NECK_W DTH=0. 20 nm
_—
R9704 SHOULD BE 47K | F RC FILTER | S USED %&TAF XV\QSZlO 92
2 PLACE_NEAR=U9701. 18: 10MV
BKL { SGND 1 2 .|
062
MN_LINE WDTH=0.4 MV PLACE_NEAR=U9701. 9: 10MM R:?07%2
= M NRECK W DTH=0. 2 M IAANN2 LED RETURN 6 oo ¢
PLACE XV®710 AWAY FROM U9701. 1AND U9701. 15 M N-RESW BTHES: 30 n 1168y 1% M N-RESW BTHES: 30 n
ad2
SYNC VASTER=K92 DI NESH SYNC DATE=09/ 07/ 2010 A
PART# QrY | DESCRI PTI ON REFERENCE DES| GNATOR( S) | CRI TI CAL BOM OPTI ON L BaCkI | ght D | ver ( LP8545)
107S0196 | 1 0. 0250HV 1W 0612, MTL FI LM RES R9700 CRI TI CAL d} Appl e | nc. D
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORVATI ON_CONTAI NED }-EREI N IS THE
P Rl ETARY PROPERTY_OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 97 OF 132
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CRI Tl CAL

F9800
3AVP- 32V- 467

64 63 50 49 39 358 7 6 PPBUS G3H : 2 PPBUS SO LCDBKLT FUSED

CRI Tl CAL

FDC638APZ_SBMS001
SSOT6- HF

M N_LINE WDTH=0. 5 M
M N_NEGC W DTH0. 375 M1
6031 VOLTAGE=10V

| LAl B
R9808 1 9802 %
201 0.1 —
118w 10%
o 2 v
2 42 402-1
\_PBUS SO LComIgT EN DIV
'RO809
147K
e
s
PBUS S0 LCDBKLT EN L
Q807 | \BL
SSMBEN15FEAPE
sorses | Kh
—
<t
o s [TRy-LOD BKLT En BKLT EN L
R9840
47K
e
e
= @807 | Bl
SSMBEN15FEAPE
sorses
(G sk
25 [Iy-BKLT ALT BT L

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

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

PPBUS SO_LCDBKLT PVR g9

ISYNC MASTER=K17 M.B
TTILE

SYNC _DATE=04/26/201(

LCD Backl i ght Su

ppor t
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GPU Rail Sequenci ng

istl . i
\d\gl st eheGFUI [equiLres, nails to cone

nt [¢] ng
D 1) GPU_3.3V
2) GPUvcore
3) GPU_1.0V
4) GPU_1.8V; GDDR5 1.5/1.35V
o1 s 2 _P3V3GPU_EN o1 88 P3V3GPU_EN _ P3V3GPU_EN 2 55 0
VAKE_BASE=TRUE — isengd
o1 85 52 _GPUVCORE_EN sLo ;ﬁ(LéYCORE:?ERTE — GPUVCORE_EN o2 88 o1
o1 88 87 P1VOGPU_EN o1 88 87__ P1VOGPU_EN __ P1VOGPU_EN —
MAKE_BASE=TRUE — =g
PLACE_NEAR=U9500. 27: 7mm
o1 g _PLVSFB1VBGPU_R EN R9931
ss PLV5FB1V8GPU_R_EN 1 0 » o187P1VBFB EN __ P1V5FB_EN 7 o1
VAKE_BASE=TRUE AA KE_BASE=TRUE —
R9932 Loy
0 402 7] P1VBGPU_EN __ P1V8GPU_EN

91 88 87 82 74 5 [TR) PM ALL GPU PGOOD =
91 88 87 82 74 5 [TR) PM ALL GPU PGOOD =
91 88 87 82 74 5 [TR) PM ALL GPU PGOOD  —

1 2 o 72 91
IMAKE. E=TRUE—
5% =
1/ 16W
NE-LF 1 C9932 1 C9931
40 — 0. 47UF —= 0, 47UF

PLACE_NEAR=U7880. 2: 7nm 8% 8%
2 CERM XS5R 2 CERM XS5R
402 402
NO STUFF NO STUFF

EXT GPU PWRGD Pul | up

PP3V3_S0

90 91 89 88 85 84

102 1
46 41 4035 36 35 33 28 26 25 23 12 7 6
83 80 73 72 62 61 57 54 52 51 50 49 48

PLACE_NEAR=UB000. AH16: 7nmm

@87432373591
PM_ALL_GPU_PGOOD
MAKE_BASE=TRUE

71 56 48 45 20 25 24 23 22 20 10 17 7 o _PP3V3_S5

184 $8:°305°%8%3775 %2
1,38 88 52 82 52 76 70 35,23 12 7 ¢ PP3V3_S0

73 72 62 61 57 54 52 51 50 49 48

102 100

L

s 74LVC2008GT
SOT833

88 73 45 23 (TR ALL_SYS PWRGD

o rmy-CPU MVP_PGOOD

09950

PM_S0_,PGOOD

PCH SO PWRGD

NO STUFF
R9963

PLACE_NEAR=U1800. p12: 7nm

4

4

SMC_DELAYED_PWRGD

s 74LVC2C08GT
SoT833

R9962

1K,

08

4

TP _DDRREG PGOOD

U995Q 2 _SYS PUWROK R 1

4

ot
>

1

i

Nr-ox

PM PCH SYS PWROK iy 17 25

NO STUFF

PLACE_NEAR=U1800. L22: 5. 54mm

— PM PCH PWVROK ;o

Unused PGOOD si gnal

CPUl WP_AXG PGOOD

TP _DDRREG PGOOD

TP _P1V5S3RSO RAMP DONE

MAKE_BASE=TRUE

MAKE_BASE=TRUE

SYNC MASTE

Yany G
TP P1V5S3RS0O RAMP DONE ) 72 o

92 YUAN SYNC DATE=0//30/ 2010

Power Sequenci ng EG PCH SO
T
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CPU Si gnal

Constraints

VEI GHT

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 NEO(’GA#‘
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 mil gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG

VEI GHT

D CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML ? CPU_VI D * 0.457 MM ?
CPU_COWP * 20 ML 2
CPU_I TP * =2: 1_SPACI NG 2

CPU_VCCSENSE

*

25 ML

P

Section 2.8

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

SOURCE: Cal pel | a SFF DG (DG 407364_v1.5),

PCl - Expr ess

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_0HM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM 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 ’ 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.

CPU Net

Properties

6917

6917

6917

6917

917

917

917

917

10 16

10 16

917

10 19 45

10 17

10 17 29

10 23 25

10 23

10 23

9 23

9 23

10 17

10 46 68

10 19 23

10 19

10 16

10 16

16 23

16 23

23

10 23

10 23

10 23

10 23

10 23

10 23

10 23

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oD _s2n PCl E_85D PClE DM _S2N P<3: 0>
oM _s2n PCl E_85D PClE 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 EDI _DATA P<7: 0>
[O—EDL_DATA PCl E_85D PO E FDI _DATA N<7: 0>
[ CcPU 508 CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0>
DM _Cl K100M CIK PCIE 90D | OK PCIE DM _CLK100M CPU P
[l CIK PCIE 90D | AK PCIE DM _CLK100M CPU N
[ CPU 50S CPU_AGTIL EDI _| NT
O—CRUPECl CPU 50S PClE CPU_PECI
O—BMse CPU 50S CPU_AGITL PM _SYNC
CO—BMVEM PURGD CPU_50S CPU_AGTL PM_MEM PWRGD
[CO—XDB_CPU_PUREOD CPU 50S cPy I TP XDP_CPU_PWRGD
O —XDP_BDRESET | CPU 50S cPy I TP XDP_DBRESET L
O XDB_PRDY | CPU 50S cPy | TP XDP_CPU PRDY_ L
O XD _PREQ | CPU 50S cPy I TP XDP_CPU PREQ L
CO—CRU SM RCOWP CPU 27PAS CPU_CONP CPU_SM RCOVPO
[CO—CRU SM ROOWP CPU 27PAS CPU_CONP CPU_SM RCOVP1

)_SM RCOVP. CPY 27PAS CPU_CONP CPU_SM_RCOVP2
D—RUCG CPU 50S cPy | TP CPU CFG<11..0>
>—CRUCEG CPU 50S cPy I TP CPU CFG<17.. 16>
CO—CPU CATERR | CPU 50S CPU_AGITL CPU_CATERR L
D CPU 50S CPU_AGITL CPU PROC SEL_L
D CPU 50S CPU_AGITL TP_CPU VTIT_SELECT s
[CO—CRU_PROCHOT_| CPU 50S CPU_AGITL CPU_PROCHOT L

)| CPU 50S CPU_AGITL CPU_PWRGD
CO—EM.IHRMIRI P CPU 50S CPU 8M 1 PM THRMIRI P_L
CO—XD2_ QK CPU CK PCE 90D | QK POE | TPCPU_C1 K100M P
O—XD2_ QK CPU K PCE 90D | QK POE | TPCPU _CI K100M N
CO—XD2_ QK PCH CK PCE 90D | QK POE | TPXDP_CI K100M P
O—XD2_ QK PCH K PCE 90D | QK POE | TPXDP_CL K100M N
X aKliTp CKPCE 90D | QK POE XDP_CPU_CLK100M P
O X aKITp CK PCIE 90D | QK PO E XDP_CPU _CLK100M N
= CPU 555 CPU 8M 1 CPU PSI _L
[CO—BM.DBRSLPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
D CPY 27PAS CPU_CONP CPU_PEG COWVP N
[ CPU 27P4S CPU_COVP. CPU_PEG RBI AS
ODo—ceucaw CPU 27PAS CPU_CONP CPU_COVP3
Do—ceu e CPY 27PAS CPU_CONP CPU_COMP2
DU e CPU 27PAS CPU_CONP CPU_COMP1
Do—ceuwe CPY 27PAS CPU_COVP CPU_COMPO
CO—XD2 1Dl CPU 50S cPy I TP XDP_CPU_TDI
[CO—XDR_ID0 CPU 50S cPy I TP XDP_CPU_TDO
O X2 Vs CPU 50S cPy I TP XDP_CPU_TMS
O—XDB_IX CPU 50S cPy I TP XDP_CPU_TCK

>_TRST | CPU 50S cPy | TP XDP_CPU TRST L
[CO—XDB_BPM CPU 50S cPy | TP XDP_BPM L<3. . 0>
O XDB_BPM L CcPU 508 cPy I TP XDP_BPM L<7..4>
O—(ESB CPURST 1) |cpusos CPU LTP XDP_CPURST_L
[ CPU 555 CPU 8M 1 CPU VI D<6. . 0> s
[ CPU_50S CPU_AGITL CPUI WP_| MON
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[CO—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
O—CRU VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE P 12 70
[O—CPU VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE N 12 70
D_CEUMF CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P
[CDO—CPU_VCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE N
(e CPU 27PAS CcPU VCCSENSE | CPU VCC VAL SENSE P 12
[ees CPU 27PAS cPU VCCSENSE | CPU VCC VAL SENSE N 12
CPU 27PAS CPU VCCSENSE | CPU AXG VAL SENSE P 12
[EricY CPU 27PAS CPU VCCSENSE | CPU AXG VAL SENSE N 12
[ CPU 555 CPU 8M | GFX_VI D<6. . 0>
[CO—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
[ CcPU 508 CPU_AGTI GFX_VR_EN
[ CPU 50S CPU_AGITL GEXI WP_| MON
[ PCl E_85D PClE PEG R2D P<7..0>
[ PCl E_85D PClE PEG R2D N<7.. 0>
[CO—BEG.RD PCI E_85D PCIE PEG R2D C P<7..0>
[ PCl E_85D PClE PEG R2D C N<7.. 0>
[CO—BEG.2R PCI E_85D PO E PEG D2R P<7..0>
[ PCl E_85D PClE PEG D2R N<7. . 0>
[ PCl E_85D PClE PEG D2R C P<7..0>
= PCl E_85D PCIE PEG D2R C N<7. . 0>
[ CPU 50S CPUMID CPU_VI DSQUT
= CPU_50S CPU VID CPU VI DSCLK
[ CPU 50S CPUVID CPU_VI DALERT_L

SYNC MASTER=K91 M_B

SYNC DATE=07/22/ 2010

CPU Constraints

C3,
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Menory Bus Constraints Menory Net Properties
ALLOW ROUTE “GAP NET_TYPE
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 ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD A OK YRV e MVEM A CLK P<5. . 0> o
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD o> MEMA OK MEM 72D MEM CLK MEM A CLK N<5..0> 1 2
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> .
= O MEMA NI MEM 37S MEM CTRI MEM A CS L<3..0> 1 26
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD NN A CNIL NN 278 P 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 VM A NEM 405 M MVEM A A<15. . 0> e
— :': NEM A_CMD NEM 40S MEM QMDD MEM A_BA<2. . 0> e
D SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O MEMA OD VEM 40S MEM CNVD MEM A RAS L 11 26
" - P o MEMA QD MEM 40S MEM CAVD MEM A CAS L 11 26
VEM_CLK2MVEM =4 1_SPACING M o MEMA D VEM 40S NEM CNVD MNEM A VE L 1 26
MEM CTRL2CTRL . =3:1_SPACING ? I O—MEM A _DQ BYTEQ MEM 50S MEM DATA NMVEM A _DQ<7. . 0> 1 a7
MEM_CTRL2MEM * =2.5: 1_SPACI NG ? CO—MEM.A_DQ BYTE] MEM 50S MEM DATA MEM A_DQx<15. . 8> 127
" — P O MEM A _DQ BYTE2 MEM 50S MEM DATA NMEM A DQ<23. . 16> 127
MEM C C =1.5:1_SPACI NG M O MEMA_DQ BYTES MEM 50S MEM DATA NMEM A DQ<31. . 24> 127
MEM_CMD2MVEM * =3: 1_SPACI NG ? CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 1 26 27
* =1.5: R CO—MEM A _DQ BYTFS MEM 50S MEM DATA NMEM A DQ<47. . 40> .
MEM DATAZDATA =1.5:1_SPACI NG M O MEMA_DQ BYTEG MEM 50S MEM DATA NMEM A DQ<55. . 48> 1 a7
MEM_DATA2MEM * =3: 1_SPACI NG ? O MEM A _DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56> 1 a7
VEM_DQS2NMEM * =3: 1_SPACI NG 2
MEM 20THER * 25 M LS 2
Menory Bus Spaci ng G oup Assi gnnents
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
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> o
" = " = LA MEM 85D MEM DCS MEM A_DQS_N<O> 11 26 27
MEM _CLK MEM_CVD MVEM_CLK2MEM MEM_CVD MEM_CVD VEM_CMD2CMVD NEM A DORT MEM 88D MEM DR VEM A DOS P<1> .
MEM CLK MEM _DATA * VEM CLK2VEM MEM_CMD MEM _DATA * MVEM_CVD2VEM O MEMA_DGSI MEM 85D MEM DQS MEM A DOQS N<1> 1 2
== = O MEM.A DOS2 MEM 85D MEM DCS MEM A_DQS_P<2> o2
MEM _CLK MEM DQS * MVEM_CLK2MEM MEM_CVD MEM DQS * MVEM_CMVD2MEM NEM A Do NEM 850 MM DOt VEM A DOS N<2> .
C _ _ CO—MEM A _DGS3 MEM 85D MEM DCS MEM A_DQS_P<3> 1127
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET LA MEM 85D VEM DS MEM A DQS N<3> 1 27
= = MEM A DQS4 MEM 85D MEM DCS MEM A_DQS_P<4> o2
MEM CTRL MEM _CLK * MEM _CTRL2MEM MEM _DATA MEM _CLK * MEM_DATA2NEM = NN A Dors NEM 85D MM DO VEM A DOS N<4> o
MEM CTRL MEM CTRL * MEM CTRL2CTRL MEM DATA MEM CTRL * MEM DATAZMVEM LA | MEM 85D MEM DQS MEM A _DQS_P<5> e
— —— MEM 85D MEM DS MEM A_DOS_N<5> 127
MEM CTRL MEM_CVD * MEM _CTRL2MEM MEM _DATA MEM_CVD * MEM DATA2MEM O MEMADOSS NEM 85D MM Do VEM A DOS_P<6> o
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA LA MEM 85D VEM DS MEM A_DOS_N<6> 11 27
= = O MEM.A DOS7 MEM 85D MEM DCS MEM A_DQS_P<7> o2
MEM CTRL MEM DQS * MEM _CTRL2MEM MEM _DATA MEM DQS * MEM DATA2MEM MM A Doz NEM 85D MM Do VEM A DOS N<7> o
=== === OO MMBEaK MEM 72D MEM O K MEM B_CLK P<5.. 0> 12
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA_TYPE | SPACI NG RULE_SET VEM B ) K NEM 720 NEM O K MEM B CLK N<5.. 0> e
MEM DQS MEM CLK . VEM DQS2MVEM MEM CLK . . MEM_20THER O MEM B NI VEM 37S MEM CTRI MEM B_CKE<3. . 0> 11 28
MEM_DQS MEM_CTRL * VEM DQS2MEM MEM_CTRL * * MVEM 20THER O MEM.B_CNTI MEM 37S MEM CTRL MEM B_CS L<3..0> 12
= == O MEM B NI MEM 37S MEM CTRI MEM B_ODT<3. . 0> 128
MEM DQS MEM_CVD * MVEM DQS2MEM MEM_CVD * * MEM 20THER =
= == o MEME QD VEM 40S MEM CMVD NMVEM B_A<15. . 0> 12
MEM DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MEM _20THER = v an MM A0S S VEM B BA<2 . 0> o
MEM DS MEM DS * VEM DQS2MEM MEM DQS * * VEM 20THER o MEMB VD MEM 40S NEM OMD MEM B _RAS L 12
M B CAS L
. - : o MME QD MEM 40S NMEM CNVD VEI 1 28
: Need to support MEM *-style wi |l dcards! NEM F MEM 408 NN VMEM B VE L e
DQ DM si gnal s shoul d be matched wi thin 0.508nm of associ ated DQS pair. O MEM B _DQ BYTEQ MEM 50S MEM DATA NVEM B_DQ<7. . 0> 1 27
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 a7
DQS to clock matching should be within [CLK-12. 7mmj and [ CLK+25. 4mmj . O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16> 11 27
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> 1 27
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> 1127 28
A/ BA/ CMD signal s should be matched within [CLK-12. 7mmi to [CLK+12. 7mmi of CLK pairs. O MEM B DQ BYTES MEM 50S MEM DATA MEM B _DQ<47. . 40> 1127
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. O MEM B DQ BYTEG MEM 50S MEM DATA MEM B_DQ<55. . 48> 1127
Maxi mum | engt h of any signal fromdie pad to SODI MM pad is 139.7mm from procesor ball to SODI MM pad is 114.3nmm O MEM B DQ BYTEZ MEM 50S MEM DATA MEM B_DQ<63. . 56> 127
SOURCE: Cal pella SFF Platform DG, Rev 1.5 (#407364), Section 2.2
O MEM B DQS0 MEM 85D MEM DCS MEM B_DQS P<0> 1127 28
LB MEM 85D MEM DCS MEM B_DQS_N<O> 1127 28
O MEM B_DQSI MEM 85D MEM DCS MEM B_DQS_P<1> o2
O MEM.B_DQSI MEM 85D MEM DCS MEM B_DOS N<1> o2
O MEM B DQS2 MEM 85D MEM DCS MEM B_DQS_P<2> o2
O MEM B DGS2 MEM 85D MEM DCS MEM B_DOS _N<2> o2
O MEM B DOS3 MEM 85D MEM DS MEM B_DQS_P<3> 11 27
O MEM B DOS3 MEM 85D MEM DS MEM B_DQS_N<3> 11 27
O MEM B DOsa MEM 85D VEM DS VEM B_DQS_P<4> 11 27
O MEM B DQs4 MEM 85D MEM DCS MEM B_DOS _N<4> o2
O MEM B DOSS MEM 85D MEM DS MEM B_DQS_P<5> 11 27
O MEM B DQSS MEM 85D MEM DS MEM B_DQS_N<5> 11 27
A O MEM B DOS6 MEM 85D MEM DS MEM B_DQS_P<6> 11 27
LB MEM 85D MEM DCS MEM B_DOS_N<6> 1127 -
NEM B DOR? \EM RED \EM DR VEM B DOS P<7> n NG WASTERCRIT VB SYNC_DATE=05/ 14/ 2010
= "
O MEM B DQS? MEM 85D MEM DCS MEM B_DOS N<7 o2 |\/En’DI‘ y Cbnst r ai nt s
d} Appl e I nc. M
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Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA’P‘
DP_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
LVDS_85D * =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 SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

DI SPLAYPORT

15L3,15L4,15L9, 1 5L10

LI NE- TO- LI NE SPACI NG we G

=4: 1_SPACI NG

DI SPLAYPORT

TOP, BOTTOM|

=4: 1_SPACI NG

LVDS

15L3,15L4,15L9, 1 5L10

=4: 1_SPACI NG 2

LVDS

TOP, BOTTOM|

=4: 1_SPACI NG

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

SATA Interface Constraints

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

USB 2.0

Interface Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#’
SATA_90D * =90_OHM DI FF | =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SATA_37SE * =37_0HM SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE
SATA_S50SE * =50_CHM_SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—ff ’
SATA lsiaisansosio| =5 1_SPACI NG 2 SATA TOP, BOTTOM|  =5: 1_SPACI NG o
SATA_| COWP * 15 ML 2

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
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD :STANDARD 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
SPACI NG_RULE_SET LAYER LINE TO LINE SPACING | VeI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

usB

15L3,15L4,15L9, 1 5L10

=4: 1_SPACI NG 2

usB

TOP, BOTTOM|

=4: 1_SPACI NG

USB_RBI AS

*

15 ML

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191,

193

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O AX DP_85D DisPLAYPORT | DP 1 G AUX CH P 8 17 84
oD AUX CH DP_85D DisplAYPorT [ DP_ 1 G AUX_CH N 817 84
LS 1GAAK LVDS 85D LVDS LVDS IG A CLK P 18 88
O L\Ds1GAaK LVDS 85D LVDS LVDS I1G A CLK N 18 88
CO—L\VDS 1G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> 54
O—L\VDS 1G A DATA LVDS 85D LVDS LVDS |1 G A DATA N<2..0> 54
CO—L\VDS 1 G A DATAZ LVDS 85D L\VDS NC LVDS | G A DATAP<3>
CO—L\VDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAN<3> ;4
CO—L\VDS IG B DATA LVDS 85D LVDS LVDS |1 G B DATA P<2..0> 54
O—L\VDS 1G B DATA LVDS 85D LVDS LVDS | G B DATA N<2..0> 54
[O—DB_SATA G3 R2D SATA_90D SATA SATA_HDD R2D C P 616 41
[ SATA_90D SATA SATA HDD R2D C N 616 41
O —SATA_HDD ROVR R2D SATA_90D SATA SATA HDD R2D P 6 a
[ SATA_90D SATA SATA HDD R2D N 6 m
[O—DP_SATA G2 R2D SATA_90D SATA SATA HDD R2D UF P 6 m
[ SATA_90D SATA SATA HDD R2D UF_N 6 a1
O DR_SATA G2 R2D SATA_90D SATA SATA HDD R2D RDRVR OUT P s«
[ SATA_90D SATA SATA _HDD R2D RDRVR OUT N 6 a
[CO—DR_SATA G2 R2D SATA_90D SATA SATA_HDD R2D RDRVR IN P s«
= SATA_90D SATA SATA HDD R2D RDRVR I N N6 a
O DR_SATA G2 R2D SATA_90D SATA SATA HDD R2D RC UE P 6 m
[ SATA_90D SATA SATA_HDD _R2D RC UF_N 6 am
[O—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 616 41
[ SATA_90D SATA SATA HDD D2R N 16 41
[CO—SATA_HDD 2R SATA_ 90D SATA SATA HDD D2R RDRVR OUT P s«
fa— SATA_90D SATA SATA _HDD D2R RDRVR OUT N 6 a
[CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRVR IN P s«
[ SATA_90D SATA SATA HDD D2R RDRVR I N N6 a
[CO—SATA_HDD ROVR [2R SATA_90D SATA SATA HDD D2R C P 6 a
[ SATA_90D SATA SATA HDD D2R C N 6 a1
[O—SATA DD R2D SATA_90D SATA SATA ODD R2D C P 16 a1
[ SATA_90D SATA SATA_ODD R2D C N 16 a1
[ SATA_90D SATA SATA _ODD R2D P 6 m
[ SATA_90D SATA SATA ODD R2D N 6 a1
[O—SATA_ DD R2D SATA_90D SATA SATA ODD R2D UF P n
= SATA_90D SATA SATA ODD R2D UF_N n
[O—SATA DD 2R SATA_90D SATA SATA _ODD D2R P 16 a1
[ SATA_90D SATA SATA ODD D2R N 16 a1
[O—SATA_ DD 2R SATA_90D SATA SATA ODD D2R C P n
[ SATA_90D SATA SATA ODD D2R C N n
[CO—SATA_ODD 2R SATA_90D SATA SATA_ODD _D2R UF_P 6 am
= SATA_90D SATA SATA _ODD D2R _UF_N 6 a1
[ PCH SATA3 | COVP | SATA 50SE SATA_| COVP PCH_SATA3COVP 16
O BCH.SATA LCOMP | SATA 37SF SATA_I COVP PCH_SATAI COWP "
O USB HE1 P USB_85D USB. USB HUB1_UP_P 18 24
[ USB_85D USB USB_HUB1_UP_N 16 24
O USB HE2 P USB_85D USB. USB HUB2_UP_P 18 24
[ USB_85D USB USB_HUB2_UP_N 16 24
CO—USB_EXTA USB_85D USB USB_EXTA P 24 42
s USB_85D USB. USB EXTA N 24 a2
O UsE EXTE USB_85D USB USB_EXTB P 24 a2
D USB_85D USB USB_EXTB_N 24 a2
[O—UsB EXIC USB_85D USB USB_EXTC P 24 43
[ USB_85D USB USB_EXTC N 24 43
O USB _CAMERA USB_85D USB USB _CAMERA CONN P 6 a1
[ USB_85D USB USB_CANMERA _CONN_N 6 a1
O USB_BT USB_85D USB USB BT P 6 24 31
= USB_85D USB USB_BT_N 6 24 31
[O—USB TPAD USB_85D USB USB_TPAD P 24 53
[ USB 85D USB. USB_TPAD_N 24 53
OO—UsB IR USB_85D USB. USB IR P 24 aa
s USB_85D USB. USB IR N 24 aa

i USB | PCH USB RBI AY USB RBI AS PCH USB RBI AS 18
[O—UsB 1294 USB_85D USB USB_T29A P s 24
[ USB_85D USB USB T29A N o 2
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LPC Bus Constraints

PCH Net

Properties

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

LI NE- TO- LI NE SPACI NG

LPC

6 ML

CLK_LPC

8 ML 2

SMBus I nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#‘
SMB_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

SvB

=2x_DI ELECTRI C

HD Audi

(o]

I nt

erface Constraints

PHYSI CAL_RULE_SET

LAYER

ON 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

Dl FFPAI R NECK GAP

HDA_50S

=50_OHM SE

=50_OHM SE

=50_OHM SE

=50_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

HDA

=2x_DI ELECTRI C

SI O Si gnal

Constraints

PHYSI CAL_RULE_SET

LAYER

&L%E%JTE M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

CLK_SLOW 558

*

=55_OHM_SE

=55_OHM SE

=55_OHM SE

=55_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLOW

8 ML

SPI

I nt

erfac

e Constraints

PHYSI CAL_RULE_SET

LAYER

ALLOV
ON

LAYE%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

SPI_55S

=55_OHM SE

=55_OHM_SE

=55_OHM SE

=55_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

8 ML

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
—LeCAD 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—POHLPC A KO CKIPC50S OKIPC LPC CLK33M SMC R
[CO—POHLPC A KO CKIPC50S OKIPC LPC CLK33M SMC
CO—BGHLEC O KO K IPC50S OKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK

,_PCH_ , 50S SVB SMBUS_PCH DATA
[CO—SMBUS PCH 0 QK SMB_50S SMB SM._PCH 0_CLK

> PCH _0_| , 50S SVB SML_PCH 0_DATA
CO—SMBUS PCH 1 QK SMB_50S SMB SM._PCH 1_CLK
CO—SMBUS PCH 1 _DATA  SMB 50S SVB SML_PCH 1_DATA
O HABIT 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
CO—HpA_sbaur HDA 50S HDA HDA SDOUT
[ HDA 50S HDA HDA SDOUT_R
O—SBLaK SPl_55S SPl SPI_CLK R
OO—SBLaK SPl_55S SPI SPI _CLK
CO—SBL_MxI SPl_55S SP| SPI_MOSI _R
CO—SBL_MxI 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 _CSO_L
[O—BOLE ENET_R2D PCl E_85D PCIE PCl E ENET_R2D P
CO—BOLE_ENET_R2D PCl E_85D PCIE PCl E_ ENET_R2D N
[O—BOLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[O—BOLE ENET_R2D PCl E_85D PClE PClE ENET_R2D C N
[CO—BCLE_ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[O—BOLE_ENET_[2R PCl E_85D PCIE PCl E_ ENET_D2R N
[O—BOLE_ENET_[2R PCl E_85D PCIE PClE ENET_D2R C P
[O—BOLE_ENET_[2R PCl E_85D PCIE PCl E ENET_D2R C N
CO—BOE AR RD PCl E_85D PCIE PClE AP_R2D P
O—BPQE AR RD PCl E_85D PClE PClE AP_R2D N
CO—POE AP RD PCl E_85D PCIE PCILE AP R2D C P
CO—BPQE AR RD PCl E_85D PCIE PCIE AP_R2D C N
CO—BPOLE AP 2R PCl E_85D PClE PCl E AP_D2R P
[CO—BCLE AP 2R PCIE 85D PCIE PCl E_AP_D2R_N
[O—BOLE AP 2R PCl E_85D PCIE PCIE AP_D2R Pl _P
[CO—BPOLE AP 2R PCl E_85D PCIE PCIE AP_D2R PI _N
[CO—BCLE AP R2D PCIE 85D PCIE PCIE_AP_R2D PI _P
CO—BPQE AR RD PCl E_85D PCIE PCIE AP_R2D Pl _N
[CO—POE EWRD PCl E_85D PClE PClE FWR2D P
[CO—POE EWRD PCl E_85D PClE PClE FWR2D N
[O—POE EWRD PCl E_85D PCIE PCE FWR2D C P
O—POEEWRD PCl E_85D PCIE PCILE FWR2D C N
[O—BPOE EWRR PCl E_85D PCIE PCl E FW D2R P
[CO—POE EWRR PCl E_85D PClE PCl E FW D2R N
[O—BCLE FW 2R PCIE 85D PCIE PCIE_FWD2R C P
[CO—POE EWRR PCl E_85D PCIE PClE FWD2R C N
> POE O KI0OM CKPCE 90D CIK POE PCl E_ CLK100M PCH P
PCl E_CI K10OM CKPCE 90D G K POE PCl E_ CLK100M PCH N
[>—BOLE QLKI0OM T29_ K PCE 90D G K POE PCl E_ CLK100M T29_ P
@ —POE G KI0OM T29_ K PCE 90D CIK POE PCl E_ CLK100M T29_ N
K PCIE 90D CIK POE PCH CLK96M DOT_P
= K PCIE 90D G K POE PCH CLK96M DOT_N

PCl Cl K100M

P

K100M SATA P

eftlele

BO8ERREE 0000000000

PCl E_CI K100M K PCE 90D CIK PCOE PCH CLK100M SATA N
CcPU 508 QK PAE PCH CLK14P3M REFCLK
CPU_50S AKPOE PCH CLK33M PCl | N
PCl E_CI K10OM K PCE 90D G K PCOE PEG CLK100M P
K PCE 90D CIK POE PEG CLK100M N
- A & X . PCl E_ CLK100M ENET_P
K PCE 90D CIK POE PCl E_ CLK100M ENET_N
PCIE_CI K100M AP CKPCE 90D CIK POE PCl E_ CLK100M AP_P
CKPCE 90D CIK POE PCl E_CLK100M AP_N
PCIE_CI K100M EW K PCE 90D CIK POE PCl E_ CLK100M FW P
K PCE 90D G K POE PCl E_ CLK100M FW N
- Al & - C PCl E K100M EXCARD_P
K PCIE 90D G K POE PCl E_ CLK100M EXCARD N
PCIE T29 R2D PCl E_85D PCIE PClE T29_R2D C P<3..0>
PCIE T29 R2D PCl E_85D PCIE PClE T29_R2D C N<3..0>
PCIE T29 R2D PCl E_85D PCIE PCl E T29_R2D P<3..0>
PCIE T29 R2D PCl E_85D PClE PCl E T29_R2D N<3.. 0>
PClE_T29_[2R PCl E_85D PCIE PCI E T29_D2R P<3..0>
PClE_T29_[2R PCl E_85D PCIE PCl E_T29_D2R N<3..0>
PCIE T29 2R PCl E_85D PCIE PCl E T29_D2R C P<3..0>
PCIE T29 2R PCl E_85D PClE PCl E T29_D2R C N<3..0>

6 16 a5

6 16 a5

6 25 47

18 25

25 45

6 25 47

6 16 23

6 16 23

16 48

16 48

16 48

16 48

16 57

16 74

16 74

16 36

16 36

16 31

16 31

16 38

16 38

16 32

16 32

a7 88

a7 88

88

26 28 30 32 41 48 62 89

26 28 30 32 41 48 62 89
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CAESAR | |

(Et hernet) Constraints

Et her net

Net Properties

SOURCE: Broadcom 5764- DSO4- RDS Page 38

CAESAR

Constraints

( Et her net

PHY)

PHYSI CAL_RULE_SET LAYER &L%E%’TE M NIMUM LI NE WOTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT
ENET_3X * =3: 1_SPACI NG 2

D PHYSI CAL_RULE_SET

FireWre

SOURCE: Broadcom 5764- DSO4- RDS Page 38

Interface Constraints

LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
ENET_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT
ENET_NDI * 0.6 M 2

PHYS| CAL_RULE_SET

LAYER

ALLON
ON

ONBUTE | M NIMUM 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 2

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 MDY ENET_100D ENET_MDI ENET_MDI _P<3. . 0>

[ ENET_100D ENET_MDI ENET_MDI _N<3. . 0>

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
EW P1_TPA EW 110D EW TP FW PORT1_TPA P
[m>—EWe1 TPA EW 110D EW TP EFW PORT1_TPA N
[>—EWP1_TPB EW 110D EW TP FW PORT1_TPB_P
EW P1_TPRB EW 110D EW TP FW PORT1_TPB_N

Port O and 2 Not Used

32 36

36 37

36 37

38 40

38 40

38 40

38 40

SYNC MASTER=K91 M._B SYNC DATE=07/22/ 2010
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Di spl ayPort Signal Constraints
NOTE: Di spl ayPort Physical / Spaci ng Constrai nts provided by Chi pset or GPU page.
T29 12C Signal Constraints
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&:;
T29_12C 558 * =55_0OHM SE|  =55_OHM SE =55_0OHM SE =55_0OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
T29_12C * =2x_DI ELECTRI C 2
T29 SPI Signal Constraints
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&:;
T29_SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
T29_SPI * =2x_DI ELECTRI C 2
T29/ DP Connector Signal Constraints
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&:;
T29DP_80D * =80_CHM DI FF |  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
T29DP_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF |
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff »
T29DP * =5x_DI ELECTRI C 2 T29DP TOP, BOTTOM| =7x_DI ELECTRI C o
SOURCE: Bill Cornelius’s T29 Routing Notes
B|T29 I1C Net Properties
NET_JYPE
ELECTRI CAL_CONSTRAI NT_SET |  PHYSI CAL SPACI NG
[ DP_85D pispLayport | DP.T29SNKO_M._C P<3..0> 4451
= DP_85D DisPlAYPORT | DP.T29SNKO_M._C N<3..0> 4351
[O—DB_T29s\K0 M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> 6 33
[CO—DB_T29sNK0_ M DP_85D DisPLAYPORT | DP_T29SNKO M. N<3. . 0> .

D 850 DL spLavporr | DP_T29SNKO_AUXCH C P 63370

[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C N 6 33 79

> 0_AUXCH DP_85D DI sPLAYPORT | DP__T29SNKO__AUX P 6 33

> Q_AUXCH DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH N 5 3
[ DP_85D pisplayport | DP.T29SNK1 M. C P<3..0> 451
[ DP_85D DiSPLAYPORT | DP_T29SNK1 M. _C N<3..0> 459
CO—DR_T29SNKI M DP_85D DisPLAYPORT | DP_T29SNK1 M. P<3. . 0> 5 3
[CO—DR_T29SNK1 M DP_85D DisPLAYPORT | DP_T29SNK1 M. N<3. . 0> .
i DP_85D pispLAayporT | DP.T29SNK1_AUXCH C P 63379
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 6 33 79
[O—DR_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP.T29SNK1 AUXCH P .
[CO—DP_T29SNK1_AUXCH DP_85D DI SPLAYPORT | DP_T29SNK1_AUX N 6 33
[ DP_85D DL SPLAYPORT | DP_T2 P<3. .

DP_85D pspraypert | DP_T29SRC ML_C N<3. . 0> . . .
= o6 sen DL SpLAY DP T29SRC AUXCH C P Only used on hosts supporting T29 video-in
[ DP_85D DisPLAYPORT | DP.T29SRC AUXCH C N

A D T29 12C 558 | 129 12C 12C T29_SCL 33 48 85
[ T29 12C 558 | 129 12C 12C T29_SDA 33 a8 85
O I29_SPl_aK T29 SPI 555 | T29 SpI T29_SPI _CLK a3
_SPI_| 129 _SPI_55S | T29_Spl T29_SPI _MOSI 3
O I29_SPL_M SO T29 SPl_55S | T29 spl T29_SPI_M SO 3
O—I29.SPl_CS | T29 SPI 555 | T29 SpI T29 SPI_CS L 33
[ T29DP 80D T20DP T29 _R2D C P<3..0> 65 33 85
[ T29DP 80D T20DP T29 _R2D C N<3..0> 65 33 85
= T29DP_100D T290P T29_D2R P<3. . 0> 68 3385
= T29DP_100D T290P T29_D2R N<3. . 0> 68 3385

T29/ DP Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O I29_ReD0 T29DP 80D T290P T29_R2D P<0>
O—29 R T29DP 80D T290P T29_R2D N<O>
o129 _RoD1 T29DP_80D T290P T29_R2D P<1>
o129 _RoD1 T29DP 80D T29DP T29_R2D N<1>
= T29DP 80D T290P T29_R2D C F P<1..0>
[ T29DP_80D T290P T29_R2D C F N<1..0>
O—I29 2R T29DP_100D T290P T29_D2R_C _P<0>
o129 2RO T29DP_100D T290P T29_D2R _C N<O>
o129 2RI T29DP_100D T290P T29_D2R C P<1>
o129 2RI T29DP_100D T290P T29_D2R C N<i1>
= T29DP_100D T290P T29DPA D2R1_AUXCH P
[ T29DP_100D T290P T29DPA D2R1_AUXCH N
[ T29DP 80D T290P DP_SDRVA M._C P<3..0>
= T29DP 80D T290P DP_SDRVA M._C N<3..0>
[ T29DP 80D T290P DP_SDRVA M._R P<3..0>
[ T29DP 80D T290P DP_SDRVA_M.__R N<3..0>
[O—DP_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2..0: 2>
[O—DP_SDRVA M _EVEN T29DP 80D T290P DP_SDRVA M._N<2..0: 2>
O—D_ShRVA M_OD T29DP 80D T29DP DP_SDRVA M._P<3..1: 2>
CO—D2_SDRVA M _OD T29DP 80D T290P DP_SDRVA M._N<3..1: 2>
[O—DP_SDRVA_AUXCH T29DP 80D T290P DP_SDRVA _AUXCH P
[O—DR_SDRVA_AUXCH T29DP 80D T290P DP_SDRVA_ AUXCH N
= T29DP 80D T290P DP_SDRVA AUXCH C P
[ T29DP 80D T29DP DP_SDRVA AUXCH C N
[ T29DP 80D T290P T29DPA_M__P<3. . 0>
[ T29DP 80D T290P T29DPA M._N<3. . 0>
[ T29DP 80D T29DP T29DPA M._C P<3.. 0>
[ T29DP 80D T290P T29DPA_ M. _C N<3.. 0>
= T29DP 80D T290P DP_A EXT_AUXCH P
D T29DP 80D T29DP DP_A EXT_AUXCH N
29 R T29DP_80D T290P T29_R2D P<2>
129 R T29DP_80D T290P T29_R2D N<2>
o—R29 R T29DP 80D T29DP T29_R2D P<3>
O—I29 R T29DP 80D T290P T29_R2D N<3>
[ T29DP_80D T290P T29_R2D C F_P<3..2>
= T29DP 80D T29DP T29_R2D C F _N<3..2>
29 2R2 T29DP_100D T290P T29_D2R C P<2>
R 2R T29DP_100D T290P T29_D2R _C N<2>
129 2R3 T29DP_100D T290P T29_D2R C P<3>
o129 2R3 T29DP_100D T290P T29_D2R C N<3>
D T29DP_100D T290P T29DPB_D2R3_AUXCH P
= T29DP_100D T290P T29DPB_D2R3_AUXCH N
[ T29DP 80D T290P DP_SDRVB_M._C P<3..0>
[ T29DP 80D T290P DP_SDRVB_M._C N<3..0>
= T29DP 80D T290P DP_SDRVB_M._R P<3..0>
[ T29DP 80D T290P DP_SDRVB_M._R N<3..0>
CO—DB_SDRVE M _EVEN T29DP 80D T290P DP_SDRVB_M__P<2..0: 2>
O—DP_SDRVE M _EVEN T29DP 80D T290P DP_SDRVB_M._N<2..0: 2>
CO—DB_SDRVE M_ODD T29DP 80D T29DP DP_SDRVB_M._P<3. . 1: 2>
O—DP_SDRVE M_OD T29DP 80D T290P DP_SDRVB_M._N<3. . 1: 2>
[O—DP_SDRVE_AUXCH T29DP 80D T290P DP_SDRVB_AUXCH P
[O—DR_SDRVE_AUXCH T29DP 80D T290P DP_SDRVB_AUXCH N
D T29DP 80D T290P DP_SDRVB_AUXCH C P
= T29DP 80D T290P DP_SDRVB_AUXCH C N
[ T29DP 80D T290P T29DPB_M._P<3. . 0>
[ T29DP 80D T290P T29DPB_M.__N<3. . 0>
[ T29DP 80D T290P T29DPB_ M._C P<3.. 0>
[ T29DP 80D T29DP T29DPB_M._C N<3. . 0>
[ T29DP_80D T29DP DP_B_EXT_AUXCH P
= T29DP 80D T290P DP_B EXT_AUXCH N

6 85 86

6 85 86

85 86

85 86

85 86

85 86

Only used on dual -port hosts.
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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 SMB SMBUS _SMC A _S3_SCL o a1 45 48 54
L SMC A_S3_ | SMB_50S SMB SMBUS_SMC_A_S3_SDA o a1 45 48 54
. SMC B SO_ | SMB_50S SVB SMBUS_SMC B_SO0_SCL 45 48 51
L SMC B_S0_ | SMB 50S 1 sSwvB | B, DA 45 48 51
. SMC 0_S0_ | SMB_50S SMB SMBUS _SMC 0_SO_SCL o a1 45 48 51
. SMC 0_S0_ | SMB_50S SMB SMBUS_SMC _0_SO_SDA o a1 45 48 51
._SMC__BSA_ |sves0s  fsvs 0 | SMBUS SMC BSA SCL cusasesce
Py v 508 S\E SMBUS_SMC_BSA_SDA o 45 a5 63 08
P [ <um s0s e SMBUS_SMC_NMGMI_SCL i5 49 105 108
Yy s 508 B SMVBUS_SMC_MGMT_SDA 45 40 105 108
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHR Csl 1TO1_DI FEPAIR CHGR CSI _P 64
[ 1TOl DI EEPAIR CHGR CSI _N oa
[CO—CHER CSO 1TOl DI EEPAIR CHGR CSO P o4
D 1TOl DI EEPAIR CHGR CSO N 64

SYNC MASTER=K1/ M.B

SYNC DATE=05/14/ 2010

L
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GDDR5 FB A Net Properties

GDDR5 Frane Buffer Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQLE)A\({E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA’P‘
GDDR5_45R50SE * =50_OHM SE =50_OHM SE =50_OHM SE 12.7 WM =STANDARD =STANDARD
GDDR5_45SE * =45_0HM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAE| G—fr ’
GDDR5_CLK * =5x_DI ELECTRI C 2
D GDDR5_CMD * =2x_DI ELECTRI C 2
GDDR5_DATA * =3x_DI ELECTRI C ?
GDDR5_EDC * =7x_DI ELECTRI C 2
Digital Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA’P‘
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
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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM | =4x_DI ELECTRI C o
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM | =4x_DI ELECTRI C

LVDS intra-pair matching should be 0.127 mm
Di spl ayPort/ TMDS intra-pair matching should be 0.127mm
DI spl ayPort AUX CH intra-pair matching should be 0.127nm  Max | ength 330.2mm
Max | ength of LVDS/ Di splayPort/TMDS traces:
SOQURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanmily GPU DG 04202-001-v04.

13 inches.

Pairs should be within 0.508mm of entire channel.
Inter-pair matching should be within 2.54cm

Max Length 241.3mm

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

O—EBA0_QK GDDRS_80D GDDRS_ QK FB A0O_CLK P 76 77
oO—EB AL QK GDDRS_80D GDDRS_ QK FB _AO_CLK N 76 77
O—EBAL QK GDDRS_80D GDDRS QLK FB_Al1 CLK P 76 77
OO—EBAL aK CGDDR5_80D GDDR5_C1 K FB_A1_CLK N 76 77
CO——EBA0 QD GDDR5_45R50SE | GDDRS_CVD FB_AO0_A<S8. . 0> 76 77
CO——EBAL QD GDDR5_45R50SE | GDDRS_CVD FB Al_A<8..0> 76 77
O—EBA0 QD CGDDR5_45R50SE | GDDRS_CMD FB _AO0_ABI _L 76 77
CO—EBAL QD GDDRS_45R50SE | GDDRS_CVD FB Al_ABI L 76 77
CO——EBAL QD GDDR5_45R50SE | GDDRS_CVD FB_AO_RAS L 76 77
CO——EBAL QD GDDR5_45R50SE | GDDRS_CVD FB A1l _RAS L 76 77
CO——EBA0 QD GDDR5_45R50SE | GDDRS_CVD FB_AO_CAS L 76 77
OO-EBAL_ QD GDDR5_45R50SE | GDDRS_CVD FB A1_CAS L 76 77
CO——EBA0 QD GDDR5_45R50SE | GDDRS_CMD FB_AO_WE L 76 77
CO——EBAL QD GDDR5_45R50SE | GDDRS_CVD FB A1_WE L 76 77
[ S =W e ! GDDR5_45R50SE | GDDRS_CVD FB AO_CKE L 76 77
[——EBAL QD GDDR5_45R50SE | GDDRS_CVD FB Al_CKE L 76 77
—EB A0 QD GDDR5_45R50SE | GDDRS_CVD FB_AO_CS L 76 77
[ =W\ e Y} GDDR5_45R50SE | GDDRS_CVD FB A1_CS L 76 77
[O—EB_AQ_EDCD GDDR5_45SF GDDRS_EDC. FB_AO0_EDC<0> 76 77
[>—EB_AQ_EDCI GDDR5_45SF CGDDRS_EDC FB_AO0_EDC<1> 76 77
>—EBA0_EDC2 GDDR5_45SF GDDRS_EDC. FB_AO0_EDC<2> 76 77
>—EBAQ_EDCE GDDR5_45SF CGDDRS_EDC FB_AO0_EDC<3> 76 77
>—EB_A1_EDD GDDR5_45SF GDDRS_EDC. FB_Al_EDC<0> 76 77
Z=>—EB-AL_EDCI GDDR5_45SF CGDDRS_EDC FB_Al_EDC<1> 76 77
»—EBAL_EDC2 GDDR5_45SF GDDRS_EDC. FB_Al_EDC<2> 76 77
O—EBAL_ED3 GDDR5_45SF GDDRS_EDC. EB_Al_EDC<3> 6 77
L A0_DBI_ | GDDRE_45SE ahors pata | FB_AO_DBI _L<0> 6 7
>—EBA0 DAL L1 GDDR5_45SF ahors pata | FB _AO_DBI_L<1> 76 77
= EB_AQ DRI 12 GDDR5_45SE coors_DATA | FB_AO_DBI _L<2> 76 77
>—EBAQ DAL L3 GDDR5_45SF ahors pata | FB_AO_DBI _L<3> 76 77
> —EBAL DAL 10 GDDR5_45SF cors pata | FB A1 _DBI_L<0> 76 77
C>—EBAL DAL 11 GDDR5_45SF aors pata | FB A1 _DBI_L<1> 76 77
> EBAL DAL 12 GDDR5_45SF chors pata | FB Al _DBI_L<2> 76 77
O EB.AL DA 13 GDDR5_45SF aors pata | FB A1 DBl _L<3> 76 77
CO—EBA0 WL KO GDDRS_80D GDDRS_C\VD FB_AO0_WCLK P<0> 76 77
CO—EBAQ WL KO GDDRS_80D GDDR5_CMVD FB_AO0_WCLK N<O> 76 77
CO—EB A0 WO KI CGDDR5_80D CGDDR5_CVD EB_AO_WCLK P<1> 76 77
CO—EBA0 VO K GDDRS_80D GDDR5_CMVD FB_A0_WCLK N<1> 76 77
CO—EBAL WIKO GDDRS_80D GDDRS_CMVD FB_A1l_WCLK P<0> 76 77
CO—EBAL Wi KO GDDRS_80D GDDRS_CMVD EB_A1_WCLK N<O> 6 77
CO—EBAL VWO KI GDDRS_80D GDDRS_CMVD FB_A1_WCLK P<1> 76 77
O—EBAL VWO KI GDDRS_80D GDDRS_C\VD FB_A1_WCLK N<1> 76 77
CO—EB_20_DQ BYTFQ | GDDRS_45SE ahors pata | FB_AO_DQ<7. . 0> 6 77
CO—EBAQODQBYTEL [ GDDRS 45SE aors pata | FB_AO0_DQ<15. . 8> 6 77
O EB A0 DQBYTE? | GDDRS 45SF copRs_pATA | FB_AO_DO<23. . 16> 76 77
CO—EB A0 DQRBYTER | GDDRS 45SF ahors pata | FB_AO0_DQ<31. . 24> 76 77
O EBALDQBYTEQ | GDDRS 45SE aors pata | FB A1 _DQ<7. . 0> 76 77
[O—EB_A1L_DQ BYTE] | GDDRS_45SE chDRs DATA | FB_A1_DQ<15. . 8> 76 77
CO—EBALDQEBYTE2 | GDORS 45SE copRs_pATA | FB_Al_DO<23. . 16> 76 77
CO—FEBALDQBYTE3 | GDDRS 45SE ahors pata | FB A1 _DQ<31. . 24> 6 77
CO—EBAB_RESET CGDDR5_45R50SE | GDDRS_CMD FB RESET L 76 77 78
MUXGFX Net Properties
ELECTRI CAL_CONSTRAI NT_SET Prvs AL serci G
LS AaK LVDS 85D L\VDS LVDS A CLK P s 88
o—L\DsAaK LVDS 85D L\VDS LVDS A CLK N 4 88
[O-——L\DS_A_DATA LVDS 85D L\VDS LVDS A DATA P<2..0> a4 08
CO-——LVDS A DATA LVDS 85D L\VDS LVDS A DATA N<2..0> 4 88
oL\ B aK LVDS 85D L\VDS LVDS B CLK P 4 88
oL\ B aK LVDS 85D L\VDS LVDS B CLK N 4 88
CO—LVDS_B_DATA LVDS 85D L\VDS LVDS B_DATA P<2..0> a4 88
[O—LVDS B DATA LVDS 85D L\VDS LVDS B _DATA N<2..0> 4 88
[ LVDS 85D LVDS LVDS CONN A CLK F P s 83
[ LVDS 85D L\VDS LVDS CONN A CLK F_N .
[ LVDS 85D L\VDS LVDS CONN B CLK F P 6 83
[ LVDS 85D L\VDS LVDS CONN B CLK F_N .
[ LVDS 85D LVDS LVDS CONN A CLK P 83 84
[ LVDS 85D LVDS LVDS CONN A CLK N 83 84
[ LVDS_85D LVDS LVDS CONN A DATA P<2..0> 65384
[ LVDS_85D LVDS LVDS CONN A DATA N<2..0> 65384
[ 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> 6554
[ LVDS_85D LVDS LVDS CONN B DATA N<2..0> 65384

GDDR5 FB B Net Properties

79 88

79 80

79 80

ELECTRI CAL_CONSTRAI NT_SET Prvs AL seaci G
O—EBBO AK GDDRS_80D GDDRS_ QK FB BO_CLK P 76 78
O—EBEB0 QK GDDRS_80D GDDRS_ A K FB BO_CLK N 76 78
O—EBEBLOK GDDRS_80D GDDRS_ QK FB Bl _CLK P 76 78
OO—EBBLAK CGDDR5_80D GDDRS O K FB Bl _CLK N 76 78
,_B0_ | cDDR5_45R50SE | coprs_avp | FB_BO_A<8. . 0> 76 78
OO—EBEL QD GDDRS_45R50SE | GDDRS CMD FB Bl_A<8..0> 76 78
_BO_ | choRs_45R50SE | coprs_avp | FB _BO_ABI _ L 76 78
O—EBEL QD GDDRS_45R50SE | GDDRS CWMD FB Bl1_ABI L 76 78
CGDDRS_45R50SE | GDDRS_CMD FB_BO_RAS L 6 78
[O—EBEL QD GDDRS_45R50SE | GDDRS _CMD FB Bl _RAS L 76 78
GDDRS_45R50SE | GDDRS_CMD FB BO_CAS L 6 78
CO—EBBL QWD GDDRS_45R50SE | GDDRS CMD FB B1_CAS L 76 78
| chpRs_45RS0SE | GooRs avp [ FB BO_WE L 76 78
O—EBEL QD GDDRS_45R50SE | GDDRS CMD FB Bl _WE L 76 78
GDDR5_45R50SE | GDDRS_CMD. FB_BO_CKE_L 6 78
O—EBEL QD GDDRS_45R50SE | GDDRS CWMD FB Bl _CKE L 76 78
_ | GhoRs_45Rs0SE | Goors avp | FB_BO_CS L 76 78
CO—EBBL QD CGDDR5_45R50SE | GDDRS CMVD FB_B1_CS L 76 78
O—EB_E0_EDD GDDR5_45SF GDDRS_EDC. FB_BO_EDC<0> 76 78
> —EB_E0_EDCI GDDR5_45SF CGDDRS_EDC FB _BO_EDC<1> 76 78
> —EB_B0_ED GDDR5_45SF GDDRS_EDC. FB_BO_EDC<2> 76 78
[ —EB_B0_EDC3 GDDR5_45SF CGDDRS_EDC FB_BO_EDC<3> 76 78
ZD—EB_B1_EDX GDDR5_45SF GDDRS_EDC. FB Bl _EDC<0> 76 78
C®>—EB_BL_EDCI GDDR5_45SF GDDRS_EDC. FB_B1_EDC<1> 76 78
[ EB_B1_ED2 GDDR5_45SF GDDRS_EDC. FB_B1_EDC<2> 76 78
CO—EBB1_EDR GDDR5_45SF GDDRS_EDC. EB_B1_EDC<3> 76 78
3 BO_DBI _| | GDDRS_45SE chors pata | FB_BO_DBI _L<0> 6 78
D> —EB_B0 DBl 11 GDDR5_45SF chors pata | FB_BO_DBI_L<1> 76 78
coDRs_DATA | FB_BO_DBI _L<2> 76 78
chors pata | FB_BO_DBI _L<3> 6 78
chors pata | FB_B1_DBI _L<0> 6 78
chors pata | FB Bl _DBI_L<1> 6 78
3 B1_DRI | . chors pata | FB_Bl1 DBl _L<2> 76 78
OO EBBL DAl 13 GDDR5_45SF chors pata | FB_B1 DBl _L<3> 6 78
[CO—EBE0 Wi Ko GDDRS_80D GDDRS_C\VD FB_BO_WCLK P<0> 76 78
CO—EBE0 Wi Ko GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<0O> 76 78
CO—EBBO WO KI CGDDR5_80D CGDDR5_CVD EB_BO_WCLK P<1> 76 78
O—EB B0 Wi K1 GDDRS_80D GDDRS_CMVD FB_BO_WCLK N<1> 76 78
[O—EBEL Wi KO GDDRS_80D GDDRS_C\VD FB_Bl1_WCLK P<0> 76 78
CO—EBBL Wi Ka CGDDR5_80D GDDRS_CMD FB Bl WCLK N<O> 76 78
OO—EBEBLWIK GDDRS_80D GDDRS_C\VD FB Bl _WCLK P<1> 76 78
CO—EBBL WOKI GDDRS_80D GDDRS_C\VD FB Bl WCLK N<1> 76 78
CO—EB_BO_DQ BYTEQ | GDDRS_45SE chors pata | FB_BO_DO<7. . 0> 76 78
CO—EB_BO_DQ BYTE1 | GDDRS_45SE ahors_pata | FB_BO_DO<15. . 8> 76 78
O EBBODQBYTE? | GODRG_45SE coprs_pata | FB BO_DQ<23. . 16> 76 78
CO—EBBODQBYTE3 | GDDRS 45SF coprs_paTA | FB BO_DQ<31. . 24> 6 18
CO—EBBLDQBYTFO | GDDRS 45SF conrs_pATA | FB Bl DQ<7. . 0> 6 18
[>—EB_B1_DQ BYTE! GDDR5_45SE coors_DATA | FB_B1_DQ<15. . 8> 76 78
CO—EBBLDQBYTF2 | GDDRS 45SF conrs_paTA | FB Bl DQ<23. . 16> 76 78
CO—EBBLDQBYTE3 | GDDRS 45SF chors pata | FB Bl _DO<31. . 24> 6 18
Whi stl er Net Properties
ELECTRI CAL_CONSTRAI NT_SET Prvs AL serci G
DL a KM K SIONS5S | CK SIOw GPU _CLK27M
[O—CRUL O KIoM K SION55S| QK SION GPU_CLK100M
LS EGA AK LVDS 85D LVDS LVDS EG A CLK P
LS EGA QK LVDS 85D LVDS LVDS EG A CLK N
O-—-L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA P<2..0>
[O-—-L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA N<2..0>
[O-—-L\DS_EG A _DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3>
O-—-L\VDS EG A DATAZ LVDS 85D LVDS NC LVDS EG A DATA N<3>
[O-—-L\VDS EG B DATA LVDS 85D LVDS LVDS EG B _DATA P<2..0>
[O—-L\VDS EG B DATA LVDS 85D LVDS LVDS_EG B_DATA N<2..0>
[O--L\DS EG B DATA3 LVDS 85D LVDS NC LVDS EG B_DATA P<3>
CO--L\DS EG B DATA3 LVDS 85D LVDS NC LVDS EG B_DATA N<3>
oM DP_85D pisplAYPORT | DPEXTA ML_C P<3..0>
[ DP_85D pispLayport | DPEXTA M._C N<3. . 0>
o2 Ax o DP_85D pispLayport | DPEXTA AUXCH C P
[ DP_85D pisPLAYPORT | DP EXTA AUXCH C N
O—DeAuX i DP_85D pspraypert | DP_EG AUX CH P
[ DP_85D pispLAYPORT | DPEG AUX CH N
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K92 Specific Net Properties 5 i .
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 ELECTRI CAL_CONSTRAI NT_SET prvsical T TE spacinG 9 SpeCI 1 c t pr oper ties
NET_TVPE
SENSE_1TOL_55S * =1: 1_Di FFPAI R =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R [ — ENET_100D ENETCONN. ENETCONN P<3..0> a7 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— . ENETCONN N<3.. 0>
THERM 1TOL_55S i =11 D FFPAL R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R | — EAELL000 EREL & [=>—POLE_EXCARD R2D PCl E_85D POE PCl E_ EXCARD R2D P 632
DI FFPAI R * =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_Dl FFPAI R =1:1.D FFPAI’R o D ENSEDLEERALR ENSELTAL ENSE v G P 9065 @ EQ Ffagn EQLE PC‘ E RD mD N 6%
i i i il — - ENSE_1TC1 EnsE VOCSASO CS N 49 65 [=»—POLE_EXCARD 2R PCIE 85D PCLE PCl E EXCARD D2R P 616 32
AUDI CDI FF i =11 D FFPAL R 0.1 MW 0.1 MW 10 MV 0.1 M1 0.1 MM ENSE_D EEPAI R ENSE 17O ENSE VCCSAI SNS R P a9 PCIE 85D PCLE PCl E_ EXCARD D2R N 6 16 32
= = =
E— [ ENSE_1TC1 ENSE VCCSAI SNS_R N a9 =>—PCLE_EXCARD R2D PCIE 85D PO E PCl E_EXCARD R2D C P 16 32
SPACH NG RULE. SeT AvER LI NE-TO LI NE SPAGI NG o NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [CO—SeNsE_DUEEPALR ENSE_1TQ1 ENSE ISNS 1V5 S3 R P 49 = PCl E 85D PCE PCl E EXCARD R2D C N 16 32
I I U . B o [ ENSE_1TQ1 ENSE ISNS 1V5 S3 R N a9 = PCLE CLKI0OM EXCARD| CIK POIE 90D QLK PCIE PCl E_CLK100M EXCARD CONN P s 2
D sense . =2:1_sPAGING B ~ooP aoPan [>—sese o esene g i~ CPUVCCI OS0_CS P w070 QK PCE 90D | K PAE PCl E_CLK100M EXCARD _CONN N s s
THERM . 2.1 SPACI NG L CPU_VCCSENSE G\D * GND_P2MM [ — ENSE 171 ENSE CPUVCCI OS0_CS N 49 70
— _ [o—sexsc aceean ENSE 1700 Ense CPUVCCI O SNS R P .
AUDI O * =2: 1_SPACI NG ? [ ENSE 1T ENSE CPUVCCI O SNS R N a9 > —BOLE O KI00M AP CK PCIE 90D | QK POE PCl E_CLK100M AP_CONN_P 6 m
CO—saseneeealr ENSE 1T ENSE GPUI SENS N a0 = G K PCIE 90D | QK POE PCl E_CLK100M AP_CONN_N 63
[ ENSE_1TCn ENSE GPUI SENS P a0 [a= 1TOl DI EEPAI CHGR CSI _R P 64
— [O—sese neeean ENSE_1TCM ENSE ISNS 1V5 S3 N 9 67 = 1TOl_DI EEPAI CHGR CSI _R N o4
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _ [ ENSE_1TOM ENSE ISNS 1V5 S3 P 49 67 [ 1TO1_DI EEPAI CHEGR CSO R P 50 64
er ’ P NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET O—sesenseas ENSE 17O ENSE L SNS_AI RPORT_P. 31 103 [ 1TO1_DI EEPAI CHGR CSO R N 50 64
oo 2 MLs === = ense_17en _ | SNS Al RPORT N a1 108 > (UsB_EXTA) \en_asn \ea USB2_EXTA_MUXED P w2
ENET_MDI GND * GND_P2MM =
_ >—seseneen s ENSE_1TM ENSE I SNS PP1VO SOGPU P 103 O (USB EXTA) USB_85D usa USB2_EXTA MUXED N a2
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT - ENSE_1TO1 ENSE I SNS PP1VO SOGPU N 103 O—(USB EXTA) LSA_AS0. 158 UsSB2 LT1 P a2
- " —oT Ao P T e NG vrer | et soaa e 1vem | Area Tvie | Saa e RUE o [ —seseneeealR ENSE 1T ENSE | SNS PP1V8 SOGPU P 103 O (USB EXTA) USB_850 use USB2 LT1 N P
_ — — — — — I = ENSE_1TQ1 ENSE I SNS PP1V8 SOGPU N 103 [— USB_850 use CONN _USB2_BT P
CLK_PCIE [eXs) * GND_P2MM [D—SeNsE_niERpALR ENSE_1TQ1 ENSE I SNS HDD N a1 103 i USB_8sD usa CONN_USB2 BT N
E o . o = ENSE_1TQ1 ENSE I SNS HDD P a1 103 O (USB EXTR) USA_8s5D use USB LT2 P a
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEIGHT = - i NM — [CED—SENSEDLEEPALR ENSE_ 1100 ENSE LSNS PP1V5 SOGPU P 103 UsB_8sD usa USB LT2 N 22
—— - — SATA G\D . @\D_P2MM = ENSE_1TCH ENSE I SNS PP1V5_SOGPU N 108 \nasn e USB_EXCARD P s 20 5
G\D_P2MM * 0.20 W 1000 . . R o P [ SENSE_DLERRALR ENSE_1TOn ENSE I SNS LCDBKLT N 89 103 LSB_ASO. 158 USB_EXCARD N 6 24 32
or o ’ o 20 v Toos i = ENSE 1T ENSE I SNS_LCDBKLT P 89 103 LB 85D use USB2_EXCARD _CONN_P 632
- CLK_PCIE SB_POVER i PWR_P2MM [ZED)—SENSE_DUEEPALR ENSE_1TQ1 ENSE 1 SNS ODD N a1 103 = USB_850 use USB2_ EXCARD CONN_N .
— ENSE 1TO1 ENSE I SNS ODD P 41 103
TA POVER - P2 = > —(USB EXTQ) USB LT3 P
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET A SB_Pove PR NM __ | SNS HS UTI NG P = LEAAS0 LSE USB LT3 N “
— Use B POVER N [ [T SENSE_DIEERALR ENSE_1TQ1 ENSE COVP! 50 = USB_85D USB. a3
MEM_CLK G\D * G\D_P2MM — — o ENSE_1TQL ENSE I SNS HS COMPUTI NG N 50 USB TPAD R P
U . N o — [D—sese o eeeale ENSE_1T0H ense ISNS HS GPU P 0 [ — LSBAAD _— USE TPAD R N o
- == — ENSE 1700 e I SNS HS GPU N o [ USE_85D usa s
C MEM_CTRL e * GND_P2MM D —SENSE_DLEEPALR ENSE_1TO1 ENSE I SNS HS OTHER P 50
T I SNS HS OTHER N
MEM DATA o) . awn_P2v —— |z ENSE1TO1 ENSE 50
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET > ENSE_DI FEPAIR ENSE_1TQL ENSE CPUI MWP_1 SNS1_P 50 68 69 48.56.71 72 73,83 86 91 102 104
— B_PONER PP3V3 S5 6717 1920 22 23 24 25 20 46
MEM DQS a\D * G\D_P2MM vos - " o [rio ENSE_1TQ1 ENSE CPUI MVP_| SNS1_N 50 69 = PO PP3V3_S0 61_62_72.73.80 83 64 _85_88 69
- [TD—seseneeealR ENSE 1TOH ENSE CPU MP I SUIMR P s | — BoRQUER PP1VE S3R50 d0741%48745" 48750”51753 5457
o ENSE 1TOH ENSE CPUI MWP_I SUM R_N s | — ELBVER D 7Tz 104
GND
ALLON ROUTE e D —SENSE D EERALR ENSE_1TO1 ENSE CPU MWP_| SNS P s0
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 CPU MVP | SNS N J_
— [Inciio ENSE 1T ENSE o 1
MEM _40S * 0.09 MV 100 M L CD—SENsE D EERALR ENSE_1TQ1 ENSE CPUI MWP_| SNS1G P 50 69 =
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = ENSE 1T _ CPUl MVP_| SNS1G N 50 60
MEM 72D * 0.09 MV 100 ML EED ENSE_DI EEPAI R ENSE_1TQ1 ENSE CPU WP _| SUMG R P 50
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = ENSE 1T - CPU MVP_| SUMG R N s
PClI E_85D * 0.09 W 10 nm [CD—SENSE D EEPALR ENSE_1TQ1 ENSE CPU WP _1 SNS1G R P 50 NET_TYPE
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE N — ENSE 1TO1 ENSE CPU MVP | SNS1G R N s0 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
UsB_85D TOP 0.1 MM 500 M L D —SENSE D EERALR ENSE_1TQ1 ENSE | SNS PP1VO_SOGPU R P 103 o2
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CO—SENSEDLEEPALR -LHEBML 1T LM CPUTHVENS P 51
_ P ENSE TN Ense | SNS PP1V0_SOGPU R N 103 CPUTHVENS D2 N
CPU_27P4S BOTTOM 0.23 MM 100 M L ENSE Dl FEPALR ENSE_17O1 ENSE | SNS_PP1V8_SOGPU R P 108 | m— LHERMTOL LHERM o
_: 305, CPU_THERMD P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE e ENSE 1M —— | SNS PP1V8 SOGPU R N 03 [CED)——SENSE DUILTPALR i i 9 51
THERM 1TQ1 THERM CPU_THERMD N 9 51
[CD—sense o a2 ENsE 170N ense I SNS PP1V5_SOGPU R P 103 —
[CO—SENSE_DIEEPAIR THERM 1TQ1 THERM GPUTHVBENS D P 51
ENSE_1TO1 ENSE I SNS PP1V5_SOGPU R N 103
= THERM 1TQ1 THERM GPUTHVBNS D N 51
[ED—sease o eepale ENSE_1TCM Ense I SNS Al RPORT R P 03 | —
ENSE_DI EEPAI R THERM 1TQ1 THERM GPU TDI ODE P 51 79
= ENSE 1T ENSE I SNS Al RPORT R N 103 | m—
THERM 1TQ1 THERM GPU TDI ODE N 51 79
CD—sesEneeealr ENSE 1T ENSE ISNS HDD R P 103 =
s — ENSE_DI EEPAIR THERM1TOI THERM T29 THERVD P 33 51
= ENSELLaL ERSE LENS RN 12 TrERM 1TCL TR T29 THERMD N
STy SENSE_DI EEPAIR S enee ISNS COD R P 108 =D *
= ENSE_1TQ1 ENSE ISNS ODD R N 103
K92 Specific Ngt Pr oper Ell es
[O—sseeneeons A s I SNS PP3V3 S3 P 1 does not have
I SNS PP3V3 S3 N
\DiQ D EEPALR Dl o) EE o Bl MCP 61 62 | m— ENSE_1TOL ENSE o4
Bl MC N CD—sessneeea s ENSE_1TCn EnsE I SNS PP3V3 S5 N o
o1 62 NsE 1T0n neE I SNS PP3V3 S5 P 108
LD O FEPALR oo eE Do AUD LOL R P 58 60 =
AUD LOL R N [ —sEMNsE DLEERALR ENSE_ 171 EnsE I SNS PP5V_S3 N 10a
DI ODI EE Wa'lel 58 60 e ENSE | SNS PP5V S3 P 104
LD QD FEPALR Do e Do AD LR R P 57 60 D
P o AD L2 R N o [OD—senss nieeean ENSE 1TO) ense I SNS PP1VO5 SOPCH N 100
D ENSE_1TQL ENSE | SNS_PP1V0O5_S0PCH P 104
LD O FEPALR oo eE Do AUD LGB R P o 60 ==
ENSE_DI EEPAI R ENSE_1TQ1 ENSE I SNS PP5V_SO N 104
. . Dl o EE o AUD_ LB _R N 57 60 g | SNS PP5V SO P
AD LB L P ENSE_1TQL EnsE 1o0s
G aphi cs , SATA Constrai nt Rel axati ons . s == G— - e
DI ODI EE WsNe) AUD L33 L N 57 60
AD MC INR P (D ENSE 1701 EnsE | SNS CPU DDR P 1os
A n Cffpair wi h hr h B fan r _ohm di ff \DiQ D EEPALR Dl o EE o s7 62
ternate d pal dt /gap}t Woug GA fanout areas (95-o0 d ) oo o AUD MG INR N e
NET_PHYS| CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET DI Q DI EEPAIR DI O EE W e} AUD MC INL P 57 62
LvDs_85D BGA L o Do e oo AD MC INL N o o
— VS ER DO D FEPALR oo eE o SPKRAMP BL IN L P o
DP_85D BGA 100_DI FF_BGA WeRer N W el SPKRAMP_BL_IN L_N 60
AT 500 o 100 D rr B \DiQ D EEPALR Dl o EE o SPKRAMP FL IN L P 0
— — D onl EE o SPKRAMP FL IN L N 0
CLK_PCI E_90D BGA 100_DI FF_BGA DL Q DI FEPALR DL 0L EE- ool SPKRAMP_ BR IN L_P 60
Dl o EE o SPKRAMP BR IN L N 0
. \DiQ D EEPALR Dl o EE o SPKRAMP FR IN L P 0
AlMenory Constrai nt Rel axation o SPEUAVE FR LN LN .
y S a e a a O S UDLQ DI EEPALR LD ODI EE ool SPKRAMP LFE IN L P 60 SYNC MASTER=K91 M.B SYNC DATE=07/22/ 2010
. SPKRAMP_LFE IN L N
Al low 0.127 mm necks for >0.127 nmmlin for ARD fan . LELOLEE Lok o H I 3 H
ecks for >0 es 1o anout _ oicoeeas . SSWP37SBL IN P 0 Proj ect Specific Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE 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 UDL OOl EE Do SSMR375BL IN N 60
== LDl Q Dl EEPALR Do EE Do SSMR375FL_IN P 0 D
MEM 72D BOTTOM 0.127 WM 6.35 W . oo SSMPA7SEL LN N o Appl e Inc.
MEM 85D TP 0.1 ™M 6.35 MM \DiQ D EEPALR Dl o EE Do SSMP375BR I N P 0 <]
UDi Ol EE LDl o SSM2375BR I N N 60 NOTI CE OF PROPRI ETARY PROPERTY:
LD Q DI EEPAIR LD Dl EE. ool SSM2375FR IN P 60 THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY P ERTY_OF_APPLE COWPUTER, | NC.
LDl oDl EE LDl Q SSMe375FR I N N 60 THE POSESSOR AGREES TO THE FOLLOW NG
oo erea R o ooy e o SSMP375LFE I N P o | TO MAINTAIN TH' S DOCUMENT | N CONFI DENCE 108 OF 132
Il NOT TO REPRODUCE OR COPY I T
LDLCDLEE — SSM37SLEE LN Neeo 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 100 O: 105
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K92 Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

SYNC MASTER=K1/ M.B

SYNC DATE=05/ 14/ 2010

T

PCB Rul e Definitions

@ Appl e I nc.
®

D UN| T GRO
BOARD LAYERS BOARD AREAS WE or M/f QEREFER
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10, | SL11, BOTTOM NO_TYPE, BGA mw 15.5.1
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM 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 SPACING | WEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT . Y =50_OHM SE =50_OHM SE 10 v 0 M 0 M DEFAULT . 0.1 M 2 . . BGA PO72_SPACE
STANDARD * Y =DEFAULT =DEFAULT 10 v =DEFAULT =DEFAULT STANDARD * =DEFAULT 2
__ BGA_P1MWM * =DEFAULT 2
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
il BGA_P2MM * =DEFAULT 2
27P4_OHM_SE TOP, BOTTOM Y 0.310 Mv 0.095 MM -
_ PO72_SPACE . 0.071 M ?
27P4_OHM_SE * Y 0.250 M1 0.1 M =STANDARD =STANDARD =STANDARD
_ SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
PHYSI CAL_RULE_SET LAYER ALFON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
_RULE_ ON CAYER? i _ 2X_DI ELECTRI C * 0.140 MM
37_OHM SE TGP, BOTTOM Y 0.185 Mv 0.095 MM SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
— . = = 3X_DI ELECTRI C * 0.210 MM
37_OHM SE . Y 0.155 Mv 0.090 MM =STANDARD =STANDARD =STANDARD 1.5:1_SPACI NG * 0.15 MM 2
—OHM_ - 4X_DI ELECTRI C * 0.280 WM
2:1_SPACI NG . 0.2 M 2
ALLON ROUTE === - 5X_DI ELECTRI C * 0.350 MM
PHYSI CAL_RULE_SET LAYER OB 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 —
2.5:1_SPACI NG * 0.25 MM 2
S - 7X_DI ELECTRI C * 0.490 W
40_OHM_SE TGP, BOTTOM Y 0.165 MM 0.095 MM =
_ 3:1_SPACI NG . 0.3 M ?
40_OHM SE * Y 0.135 W 0.090 MM =STANDARD =STANDARD =STANDARD NOTE: Based on K92 mi b stackup.
4:1_SPACI NG . 0.4 M 2
o 5:1_SPACI NG N 0.5 MM ?
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 =
45_OHM_SE TGP, BOTTOM Y 0.13 MM 0.13 MM
45_0HVLSE . Y 0.099 MM 0.099 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
50_OHM SE TCP, BOTTOM Y 0.110 Mv 0.095 MM PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM SE . Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 W1 0.1 W
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
55_OHM_SE TGP, BOTTOM Y 0.090 MM 0.090 MM
55_OHM SE . Y 0.076 MM 0.076 M1 =STANDARD =STANDARD =STANDARD
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
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM_DI FF 1SL3, 1 SL4 Y 0.154 MM 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF 1SL9, I SL10 Y 0.154 MM 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF 1SL2, 18111 Y 0.154 M1 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF TOP, BOTTOM Y 0.175 Mv 0.175 Mv 0.200 M1 0.200 M1
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
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 31504, 1500, 15010 Y 0.105 M1 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF 1SL2, 1SL11 Y 0.105 M 0.105 M 0.120 W1 0.120 W1
80_OHM DI FF TGP, BOTTOM Y 0.135 Mv 0.135 Mv 0.160 M1 0.160 M1
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM_DI FF 1SL3, 1 SL4 Y 0.110 Mv 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF 1'SL9, 1'SL10 Y 0.110 Mv 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF 1SL2, 18111 Y 0.110 Mv 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF TGP, BOTTOM Y 0.125 Mv 0.090 MM 0.190 M1 0.190 M1
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 FFPAIR NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1SL4 Y 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF 1'SL9, 1'SL10 Y 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF 1SL2, 18111 Y 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF TGP, BOTTOM Y 0.115 Mv 0.090 MM 0.230 W 0.230 W1
PHYSI CAL_RULE_SET LAYER AFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_CHM DI FF 1SL3, 1SL4 Y 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF 1'SL9, 1 SL10 Y 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_CHM DI FF 1SL2, 18111 Y 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF TGP, BOTTOM Y 0.089 MM 0.089 MM 0.220 W1 0.220 W1
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAIR PRI MARY GAP | DI FFPAI R NECK cap
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF ISL3, 1SL4 Y 0.065 MV 0.065 MV 0.200 M1 0.200 WM PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF 1SL9, 1SL10 Y 0.065 MV 0.065 MV 0.200 M1 0.200 M1 100_DI FF_BGA . =100_cHW DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
110_OHM DI FF 1SL2, 1sL11 Y 0.065 MV 0.065 MV 0.200 M1 0.200 M1 100_DI FF_BGA 1SL3, 1 SL4 Y 0.075 M 0.075 M 0.125 W1 0.125 W1
110_OHM DI FF TGP, BOTTOM Y 0.075 Mv 0.075 Mv 0.330 W1 0.330 MW 100_DI FF_BGA 1'SL9, 1'SL10 Y 0.075 M 0.075 M 0.125 W1 0.125 W

NOTE: 100_DI FF_BGA is 100-ohns differentia

i rpedance on outer

layers and 95-ohns on inner

| ayers.
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100 91
46 41 40 39 36 35 32 28_26_25
83780 73 72 62 61 57 54 52

104 102 22 20 17 16

89 89 85 84
g

23 12 7
5150 49

73 70 68 45 39 35 23 14 13 12

88 72 71 25 20 14 7 6

10097
57104 10!

PP1V0O5_ SO0

PCH " SO"

Rai

PCH " S5"

PP3V3 S5

71 56 48 46 29 25 24 23 22 20 19 17_7 6
104 102°100° o1 86 83 73 72

Rai |

PP3V3 S5
— PPI1VO5 SO 7,8 1,12 13 14 23 35 39 45 68 70 73 102 PP3V3 S5
PP3V3 S5
PPVCC O SO_PCH — PPVCC O SO_PCH 16 17 20 22 102 108
= M N LI NE W DTHEO. 6. rm
M NCNEGK W DTH-0. 11 1m
VOUTAGEST. 05V
VAKE BASE=T
PPVCC O SO_PCH 16 17 20 22 102 108
PPVCC O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
PPVCC O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
PPVCC O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
PPVCC O SO_PCH 16 17 20 22 102 108
PPVCC O SO_PCH 16 17 20 22 102 108
PPVCC O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
PPVCC O SO_PCH 16 17 20 22 102 108
PPVCCl O SO_PCH 16 17 20 22 102 108
o T
RC100
PP1V8_ SO 102 22 20 171 XX 2 PPIVB SO PCH
VTN L NE W DTFEO. 6
NRE  MLNAESVEDTH=0. 2 mm
“&E MAKE_BASE=TRUE
— PPI1V8 SO PCH 17 20 22 102
—  PP1V8_SO_PCH 17 20 22 102
o T
RC101
PP3V3 SO 10z 22 20 10 18 17 15 1 AON 2 PP3V3 SO PCH
NONE 11 N-REGKW DTHEO. 3
NONE  VOLTAGE=3. 3V
“&E MAKE_BASE=TRUE
—  PP3V3 SO_PCH 16 17 18 19 20 22 102
— PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3_S0_PCH 16 17 18 19 20 22 102

6717 19 20 22 23
72'73'83 86 91 100
6717 19 20 22 23
72'73'83 86 91 100
6717 19 20 22 23
72'73'83 86 91 100

24 25 29 46 48 56 71
T0i

102

24 25 29 46 48 56 71

102704

24 25 29 46 48 56 71
10

102
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DEBUG_ADC
LCD BKLT Vol t Sense R io0s ADC ROL04
oltage e 1 PP5V_S5_DEBUG_ADC_AVDD_FI LT 104 PP5V_S5_DEBUG DVDD_FI LT 10  PP5V_S5
LCD BKLT Current Sense 1os 105 PRV S5 ,,V\O/\/z 104PPSV_S5 | LADC VDD | it s 2 7 54 66 72 103 108
M NCKEGCW BTS2 WA 3%
PPSV S5 XVD150 S Velracefsv Ry oo 2 yitw
104 103 72 66 54 7 DEBUG_ADC PPVOUT S0 LeDBKLT M it DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC oz
1 CD144 59 53 sc—d;' ——— 1 5 O-2VOUT SO LCDBKLT_XW a0z 1 CD100 1 CD101 * CD102 ! CODlO3
0. 1UF —— 0. 1UF 10UF ——0.1UF —— 10UF
T, i DEBUGADC T &Y &% T & Te &
DEBUG ADC |2 1 2 2 2 x5R
o RD156 oo 505 b a0
| iM PLACE_NEAR=UD100. 5: 5nm
V+ PLACE_NEAR=UD100. 22: 5mm 16w DEBUG_ADC sl o 3
DEBUG_ADC ME-LF J_
Sense Resi st or :IZis am PD]'Z]_Q]_ RSy L5 RD158 + s . 1
E0p current: o NA2 4.53K o8 = R )
Kl
100 89 [Ty SNS LCOBKLT N SN SC70. ouT | & L SNS LCDBKLT IQJTI/\/\/\/2 ’ ADC CHO w0 QUT_S0_L D ub100 RD101 PLACE_NEAR=U4900. F1: 10mm
D o DEBUG_ADC LTC2309 3 SMBUS SMC_MGMI_SDA
1716w A 108 ADC._CHO 22 |cHo ADO|_14 2 CED 45, %
| SNS LCDBKLT P 40N+ REF[ L M- LF RD157 = N 184
100 89 [T 402 23 |CH1L AD1 5%
46. 4K 103 ADC_CHI DEBUG ADC 3w DEBUG ADC
ADC 1% > 1 >
G\D . DEBUG 116w 103 ADC_CHR 2 |CH2 "ios" RD102 E4: 10
~ %Dzlz‘bé e 105 103 ADC_CHA 1 o SpA| . . Zﬁliﬁwoo Lo
0 St 2 SCL| 16 _ADC _SCl 1 2 MGM 45 48 98
GAIN 100X 20% PLACE_NEAR=UD100. 22: 5mm PLACE_NEAR=UDL00. 5: 5rm 103 ADC_CHA CH4 /\/\V/\ — <M 4.
2 X5R 103 ADC._CHS 3 IcHs 2w
02 -+ DIVIDER - 1/22 105 ADC_CHE 4 |cre VREF|_7 ADC_VREE ML
103 ADC_CH? s lcHr?
= . REFCOVP|_ ADC_REFCQVP.
0oV DEBUG_ADC DEBUG_ADC
12C ADDRESS: 0X10 / OX11 — aD— R inglu?f B 903&:05
ADC RANGE: OV TO 4.096V o] of o @ o o ol —— 20% 20%
= I S oV 6.3V
LSB: 0.001V 2 4‘:5;"" 2 235
Al RPORT Current Sense =
104 103 72 66 54 7 PPV S5
104 103 72 66 54 7 _PPSV_S5 DEBUG_ADC
DEBUG_ADC ODD Current Sense + CD151
1 CD130 Sense Resistor 0.005 Chm 9,10
9, 1UF EoP Current: 1.8A DEBUG_ADC .
DEBUG_ADC fov 402
Sense Resistor 0.005 Chm RD130 2 G 3‘3}25}(1
EDP Current: 1.06A . 100 a1 I SNS ODD P e 2 100l SNS ODD R P DEBUG_ADC PLACE_NEAR=UDL00. 1: 5mm
100 51 I SNS Al RPORT P 1,2\‘/5/1\52 100l SNS AIRPCRT R P DEBUG ADC PLACE_NEAR=UDL00. 1 Smm [eag v UD140 < QT U
C s v UD130 == DEBUG ADC yiow s OPA2333 RD155
1/ 16w s OPA2333 - iy hos 4 3ly DFN S56R
"os y + o RD134 AN I SNS CDD | oUT L 2 APC_CHa 109 108
AN ISNS Al RPORT 1 QUT 1 AAN 2 DC CH2 105 DEBUG_ADC 2| v N E
DEBUG_ADC 2 IRV 15 RD152 B b A comls A
1/16W DEBUG_ADC 4. 42K GAIN: 226X 402
RD131 ™ L MoLE 1 CD131 100 41 I SNS ODD N 1A 2 100l SNS ODD R N 2. 2UF
| SNS Al RPORT N 12N ool SNS AIRPORT R N 5 ° P - N/ iy
100 31 [TN)- NN\ 2552 S PLACE_NEAR=UD100. 1: 5rm [, &3
V- LF 202 DeRLG DEBUG_ADC =
a0z ADC
GAI N 383X PLACE_NEAR=UD100. 24: 5nm m153 m154
DERUG_ADC DEBUG ADCL =
a*RD132 RD133 = m LA MO e seoeeeer
1M 1M s som ey 1 ow
Ton 1 2 = M LF 1 ew
oy & A
, 402 yiew 202
w0z 5 cvaL_ncoeL zewTY
5 cva_ncoe zevery
GPU 1.0V Current Sense
HDD Current Sense
EDP Qurrent: 2.846A DEBUG_ADC
DEBUG_ADC PLACE_NEAR=UD100. 2: 8mm —
o7 7 P1VO_SOGPU | SNS R Ril.40 — Sense Resistor 0.005 chm RD160
DEBUG_ADC 2.94K
2] 4,001 SNS PP1VO SOGPU P 1 f(/i/z\’%w—olSN _PPIVO_SOGPUR P RD144 oo 41 (TR | ENE_HED. P WA 20| SNS HOD R P e e 00- - smm
226K 1% 5 ADC
R[?lozgg 3 vow 1vo ey iaur 1 2 103 e RD164
. M- LF 402
5 % 226K
B Osﬁal 3100l SNS PPLVO SOGPU N 502\ 1’1’/5‘;V 1 CD142 | SNS HDD_I QUT 1 228K, o ADC CHE 10
! 2. 2UF DEBUG_ADC %
w RD141 a0z ~ 9%, DEBUG ADC ROL61 yiow DEBUG ADC
0179 75 74 7 PPLVO_SOGPU 142282 1001 Shs PPIVO SqEPU R N 5 2.94K 402 * CD140
10 PLACE_NEAR=UD100. 2: 8nm 100 41 (TR I SNS HDD N 1 2 100l SNS HDD R N 2. 2UF
st 1% Y
402 DEj ADC DEBUG_ADC VELLF GAIN 340X - . pry
= PLACE_NEAR=UD100. 3: 5rmm
RD142 RD143 = 402 DEBUG_ADC -
M FTYRR o v— pERUG ADC >
Pow AAMNE FRoie2 RD163 L
ML B im 1 iM 2 SI GNAL_MCDEL=EMPT)
2402 ://Flf‘é‘/ 1%
402 1/ 16W 1
S GAL_MCDEL=EVPTY M 1 ew
2402 M- LF
= GAIN: 237X 402
5 cvaL_ncomL zewTY
GPU 1.8V Current Sense
104 103 72 66 54 7 _PP5V_S5
t cp180
EDP Current: 2.4065A 0. JUDEBUG ADC 1.5V FB Current Sense
7276 y-PPLV8_SOGPU I SNS R DEBUG DEBUG_ADC uD180 . = EDP Current: 7.8A
RD187 s OPA2333 PLACE_NEAR=UD. 23: 5mm o7 7 [T)—PPLV5_SOGPU I SNS R DEBUG_ADC uD180
RD186 L3 1 SNS PPIVB SOGRU P1AAA + q_\bm 3D513<1 RD181 s OPA2333 PLACE_NEAR=UD100. 4: 5nm
7 1 Snsglve Soceu tour 1 2 o ADC CHL 103 DFN RD185
0.003 %% o RD180 'L | SNS PPI1VS SOGPU Pt z 4.53K \TE=09/ 07/ 2014
A rd - o L Igm e sowu U AAA Lo A OB o 00 SYNC_DATE=09/0
0612 T, i 1 coi82 Y EE—
2
o 0,22 e DEBUG SENSORS AND ADC
GPU R N DEBUG_ADC @ DEBUG_ADC L 0021283
97576 PP1V8 SOGPU Galn: 169x 2 on DEBUG_ADC 0. 22U0F DEBUG_ADC D
81 >y — 402 o
1 PLACE_NEAR=UD, 23: 5mm 78 77 76 75 7 Gain: 130x s d} App| e |Inc.
DEBUG_ADC = PLACE_NEAR=UD100. 4: 5nm (5]
RO e 'eo183 DEBUG ADC = NOTI CE OF PROPRI ETARY PROPERTY:
1 2 — m RD184 THE | NFORMATI ON CONTAI NED HEREI N | S THE
1% M S| GNAL_MCDEL=EMPTY PROPRI ETARY PROPERTY OF APPLE COWMPUTER, | NC.
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DEBUG_ADC PP5V_S3 Current Sense
RD204 -
1
PP5V_S5_DEBUG APC._DVDD FILT uv\o/\/z PP5V_S5 7 54 66 72 103 108 104 103 72 66 50 7 PPEV_S5 BEBUG ADC
M N_LI NE_W DTH=0. 3V 5% ! J
M N_NECK_W DTH=0.2 MV 1/ 16W P
verTAGEssY DEBUG_ADC DEBUG_ADC VELE St
1 CD203 1 CD204 ;%
St F —aF CRI TI CAL b
2 ég\éw 2 isg\/ EDP Current 13. 286A DEBUGiADC ™)
402 603 V+ = PLACE_NEAR=UD210. 1: 10nm
: 72 67 46 a4 43 42 31 29 7 6 PP5V. S ub221 DEBUG ADC
pl | NA213 4.53K
1 100RD220 61SNS 5v_s3 | outl 2 o ADC2 CH3
DEBUG ADC = IN scro QT / oo s
1716w DEBUG ADC
RD203 PLACE_NEAR=U4900. F1: 8nm PP5V S3 P 4 N REF 1 A-OEF 1 coz21—
104 ADC2_CHO 22 |CHO LTESOQ ADO|_14 LARA 2 SVBUS SMC_MGMT_SDA LD 5 48 98 103 9032 UF PLACE NEAR=UDR10. 1: Srm
. Y o . o
104 ADC2_CHI 2ICHL o ane ADL 28w DEBUG ADC 2 Gain: 50x 2 35
100 ADC2_CHP 24 |cH2 ~ M LF
100 ADC2_CHR 1 o spal . R%%OZ PLACE_NEAR=U4900. E4: 8mm
100 ADC2_CHA 2 | scLl 1 ADC2_sal LAAA 2 SVBUS SMC MGMI_scL ) 5 40 98 103 L
104 ADC2_CHS 3 |ICH5 1w -
104 ADC2_CHE 4_|{CH6 VREF|_Z ADC2_VREE MeLF
100 ADC2_CH7 s |oHr
REFCOMP|_8 ADC2_REECOVP
6_|COM
DEBUG_ADC DEBUG_ADC DEBUG_ADC
: THRM 1 CD205 1 CD206 1 CD207
| 2C ADDRESS: 0X32 / 0X33 —~— G\D—  pAD 1 o1uF 10UF 2. 2UF PCH VCore Current Sense
ADC RANGE: 0OV TO 4.096V of of o = o o 1) T 20% éu?v éu?v 72 66 54 7 _PP5V_S5
gl
LSB: 0.001V O I A 2 S 2 Sor Cirn 104 109 72 06 5 DEBUG_ADC
402 503 402 LF 1 70
. 0. 10F
-L CRLTI CAL i , o
= EDP: 5A DEBUG i Py
102 22 20 17 15 (OT}-PPVOCI O SO PCH D2 = DEBUG_ADC
ub275 -
PP5V ODD Vol t age Sense ol 4 I NA210 RO270 o) ace_near-Uoe10. 3: 10mm
XWD220 0612 100l SNS PP1V05 SOPCH N s[IN sc70 OUT |61 SNS PCHCORE | OUT : : ADC2 CH5 104
el 1w DEBUG_ADC
a0 PPEV SWCDD 1 S 2 5V SWODD X RW 100l SNS_PP1VO5 _SOPCH P 4|i REF| L co271
1F3 0z 0. 22UF
DEBUG ADC O 1L RD G\D . o PLACE NEAR=UD210. 3: 10mm
'RD222 7570 o8 45 39 35 23 14 13 12,59 3.7 [TR)-PPLVO5 SO S
C ﬂz‘ PLACE_NEAR=UD210. 5: 8mm I— L
iew DEBUG_ADC GAIN: 200X -
ity €L
5 402 RD224 =
5V SWODD DIV 1 228K, ADC2_CH7 104
DEBUG_ADC 1%
) HELY] DEBUG_ADC PP5V_SO Current Sense
RD223 202 1.CD222
681K i By PP5V_S5
19 — 6% 104 103 72 66 54 7
:I’/:}E\év 5 isgv PLACE_NEAR=UD210. 5: 8nm DEBUG_ADC
, 402 205 DEBUG_ADC 1 CD260
. 1UF
EDP Current 9. 865A %3316}(1 ?Uvu
L . P5V SO I SNS R LAAAL DEE)%%GDC 2 &
= DIVIDER - 2/5 1% Ul 402 DEBUG_ADC
2| a 116w , oPA2333
60 100l SNS PP5V_SO P VL disns pRsv SO RP o, }\m« = RZDZ%?(SPLAGE_NEAR:L[QIO 23: 5mMm
2 &
CRI TI CALO. 005 DEBUG 1 I SNS PP5V_ SO | OUT 1 AN/ ADC2_CH1 ooy 104
os12 2100l SNS PPSV SO N ! 2 Ve 146w DEBUG_ADC
w T M- LF =
1% 4 IN 41X 202 1 CD261
104 103 72 66 54 7 _PPSV_S5 I BNS PP5V RN b 2. 2UF
DEBUG_ADC 87 7370 69 68 65 54 52 47 41 220 70 OOT}EEOV SO | N Lok,
2
PP3V3_S3 Current Sense B 9312?:1 },&:E‘é’ PLAGE_NEAR-UD210. 23: 5rm | 405
EDP: 3. 413A DEBUG_ADC ooV pehuc DEBUG ADC
oV ADC L
oy RD231 o 2 QERM RD263 RD264 = =
. 45K DEBUG 280K -
1ol SNS PPIVE S3 P 1 AR ¥ CRI TI CAL LACE NEAR-ER10. 2 51 280K L 280K o ey
o612 v ub220 L N2 Hiow N
M /16w 5 OPA333DCKGH - g 176w
. 00% L ISNS 3V3 S3 RP1 ]|, o s R‘zbzze?(S 2402 el
B RD230 RD232 \7}\4 ISNS 3V3 S3 1 QUT 1 2 104 J il
! I SNS PP3V3 S3 N 13 85K, ISNS 3V3 S3 RN A X =
0els — AAAY; 3 16w CcD230
8629 1% - > GAIN 118X M- LF 2 2UF
HEN PP3V3 S3 1/ 16w 402 2,2
3018 M- LF 6.3V
4925 402 2 X5R
3% DEBUG_ADC 202
= PLACE_NEAR=UD210. 2: 5nm
= - CPU DDR Current Sense
DERUG_ADC DEBUG_ADC = EDP: 5. 006A
RD233 RD234
}%M IM s ow vomcawry 100 72 7 PP1V5 S3RSO DEBUG A]I?C
156w RDZ8
Mo 1ew CRTICAL | | 124K, DEBUG_ADC
5 402 g RD280 I SNS CPU DDR P /\/\/\/ 85
o2 0. Uqa e 226K _ PLACE_NEAR=UD210. 22: 5nm
R w VLR | SNS_CPU DDR | OJT 1 2 o ADC2 CHO foym, 106
100 M I SNS CPU DDR N w0z N
1 0612 ST 7 1/16W DEBUG_ADC
= LR ]
= RD282 Vaos 1 CD281
73 20 15 13 10 7 (OOT}-PPLVS S3RS0_CPUDDI L 124K, 2. 2w
IN: 81X 2 S
PP3V3_S5 Current Sense :/:,"/E"\é, GAIN 8 PLACE_NEAREUD210. 22: Smm |2 X0k
402 DEBUG_ADC
DEBUG_ADC ADC ~ —
53 48 47 46 45 aa a2 g5 7 6 __PP3VA2 G3H »
75%4 83 DEBUG ADC XWD200 L AM L saw e
1 cp240 EY AVAVAY:
0.10F s PP3V3_WANEL G4 2 3v3 WAN F_XW 1/ ow
v ME- LF
2 e 402
CRI Tl CAL 1';';;2“;—5“ PP3V3 W.AN Vol t age Sense
s 200 E0P Qurrent: 9.98A beBuG ADC 7l 1 PLACE NEAREUD210. 24: S RO2:
= 20
AlEE o e s s DEBUG ADC Lo DEBUG_ADC e SRSENIETIET
G RD245 o « CNa2ia RD246 5 402 RD2 2 FLACE_NEAR=UD210. 4: 8mm
453K
b 1100l SNS PP3V3 S5 N 511N sc70 OUT [61SNS 3v3 S5 I(JJT‘/V\/\/ e ADC2_CH2 ooy 104 3V3 WAN E DI 1/6/2\%2 ADC2_CHE 104 DEBLJG SENSO?S AND AlI: 2
5 P DEBUG_ADC AN \
0. 002 e = DEBUG_ADC 146w DEBUG_ADC D
1001 SNS PP3V3 S5 P4l REF| L e + cp241 'RD226 NE-LF A Appl e I nc
CRI TI CAL l| 02 0.22UF  PLACE_NEAR=UD210. 24: 5nm ™ 402 1 932223 p .
o 7 (O)—-FP2Y3 S5 1SNS R GN\D Gain: 100x . s FL == %.2Y5 ace_near-UD210. 4: 8nm ®
X5R 6.3V
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o 75 70 00 68 o5 55 52 47 11 22 0 7 3 PPEV_SO

CPURI PPLE_ENG

.D300
FERR- 120- CHM 0. 3A
2

1

PP5V_SO_RMC FLT

0402
CPURI PPLE_ENG

’ M N LI NE W DIFEO. 6 VM|
M N_;X(EECK_SW DTH=0.2 MM
CPURI PPLE_¥ﬁG B
1

CPURI PPLE_ENG

SOD- 523

CPU_VCORE RMC P

!\_/_F’R CPU_VCORE RMC 1 |> 2

BAT54XV2T1

PLACE_NEAR=CD310. 1: 2MM PLACE_NEAR=RDS0S. 1: SMM CD300
0 CD310 TOUF
EY 10F S %
69 49 1412 7 6 PPV( E. 2 1 PPV E. R 1 2 \/( = SAEE%/E 5R @Lﬁﬁgﬁgm
M N LINE WDTH=0. 6 MV 10%
M N_NECK-W DTH=0. 2 MM 1% ) 10. 2 )
VOLTAGE=T. 1V 8y = L
02
H {i ENG * 10/'1150/\%
100 402
75 70 00 45 39 38 25 1 19 12 19,9 1 PPLVO5_SO 1 2 PP1VO5 SO _RMC R CPURILE ENG
5% M N_NECK_W DTH=0. 2 MVl [0)
YEL6W  VOLTAGEST. 05V SCD- 523
402 1 N 2
C BAT54XV2T1
ICPURI PPLE ENG URL PPIL E_ENG
CPURI PPLE_ENG | CPURI PPLE_ENG -
CD304 :| RD301! ‘RD303 ! %'Ql
10UF 11K 1. 0K — s
2% 1716w 91w 2 3%
CERV KB 2 N XR | CPUR| PPLE_ENG
0402-1 402 , 2402
UD300
1v05 S0 RMC DIV IR g@zses
= = V+
BSIGEC | -
1192, cpu VgoRE RMC DIV 2| V-
VYo Y TESTRTRUE A
CPURI PPLE|_ ENG CPURI PPLE_ENG T A6W
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11K 1. 0K
.1 0. 1%
1/16W 1/16W
M-
402 2 2402
CPURI PPLE_ENG
PLACE_NEﬁfE?SQf. 1: 5MM
1 10 2
= =+ 5%
= 1/ 16W
M- LF
402

CPU_VCORE RMC N 6|_
F—NO TEST=TRUE |

CPURI PPLE_ENG
RD308
1K

1 2

1%
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M- LF

402
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