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BOM Var i

ants

BOM NUMBER BOM NAME BOM OPTI ONS

085-1226 PCBA, MLB, DEV, K62 DEVELOPMENT, DEV_GROUP

639-1769 PCBA, MLB, K62, 2. 8G, 4C, PRQ P2_QDD K62, 2P8GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P2, YES_DBG
639-1770 PCBA, MLB, K62, 3. 1G, 4C, PRQ P2_QDD K62, 3P1GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P2, YES_DBG
639-1771 PCBA, MLB, K62, 3. 4G, 4C, PRQ P2_QDD K62, 3PAGHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P2, YES_DBG
639-2186 PCBA, MLB, K62, 2. 8G, 4C, PRQ P2_0ODD, NO_DBG K62, 2P8GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P2, NO_DBG
639-2187 PCBA, MLB, K62, 3. 1G, 4C, PRQ P2_ODD, NO_DBG K62, 3P1GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P2, NO_DBG
639-2188 PCBA, MLB, K62, 3. 4G, 4C, PRQ P2_0ODD, NO_DBG K62, 3P4GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P2, NO_DBG
639-2124 PCBA, MLB, K62, 2. 8G, 4C, PRQ P1_QDD K62, 2P8GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P1, YES_DBG
639-2121 PCBA, MLB, K62, 3. 1G, 4C, PRQ P1_QDD K62, 3P1GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P1, YES_DBG
639-2123 PCBA, MLB, K62, 3. 4G, 4C, PRQ P1_QDD K62, 3PAGHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P1, YES_DBG
639-2129 PCBA, MLB, K62, 2. 8G, 4C, PRQ P1_0ODD, NO_DBG K62, 2P8GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P1, NO_DBG
639-2131 PCBA, MLB, K62, 3. 1G, 4C, PRQ P1_ODD, NO_DBG K62, 3P1GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P1, NO_DBG
639-2130 PCBA, MLB, K62, 3. 4G, 4C, PRQ P1_0ODD, NO_DBG K62, 3P4GHZ_SNB_CPU, BASI C1, BASI C2, CPUVCORE- 4PH, ODD_SATA: P1, NO_DBG

BOM GROUPS

BOM GROUP BOM OPTI ONS
BASI C1 COMVON, ALTERNATE, MXM FCI M CPU_1V5_SENSE, CPU_VCCSA_SENSE, 1V05_PCH_SENSE
BASI C2 HUB_USX2061, AP, BT, | R, T29, VAXG, PRODUCTI ON
DEV_GROUP VREFMRGN_A, VREFMRGN_B, DI MM_1V5_ SENSE
YES_DBG XDP, XDP_CONN, XDP_CPU_BPM MQJOMUX: YES, LPCPLUS: YES
NO_DBG MQJ OMUX: NO, LPCPLUS: NO

CPU SOCKET & | LM SUB- BOVS

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM GPTI ON

51150071 [ 1 | SOCKET, LGAL155, CPU-LF U1000 CRITI CAL TYCO_SOCKET

604-1474 [ 1 | ASSY, PURCHASED, | LM TYCO LM CRITI CAL TYCO_SOCKET

51150073 [ 1 | SOCKET, LGAL155, CPU-LF U1000 CRITI CAL MOLEX_SOCKET

604-1161 [ 1 | ASSY, PURCHASED, | LM MOLEX LM CRITI CAL MOLEX_SOCKET

BOM NUMBER BOM NAME BOM OPTI ONS
085-2451 SUB ASSY, CPU SOCKET, K62, TYCO TYCO_SOCKET
085- 2450 SUB ASSY, CPU SOCKET, K62, MOLEX MOLEX_SOCKET

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM GPTI ON

085-2451 [ 1 | TYCO CPU SOCKET AND I LM SKT_I LM CRITI CAL

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWENTS:
PART NUVBER
085- 2450 085- 2451 SKT_ILM | MOLEX ALTERNATE

BOARD

STACK- UP

TOP

S| GNAL

GROUND

S| GNAL

PONER

PONER

S| GNAL

N[OOI M~WN

GROUND

BOTTOM

S| GNAL

RAW 335S0807 | 34170184 1

RAW 335S0539 | 34170328 1

RAW 335S0550

RAW 337S3997

RAW 338S0878

COVIVON

PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM OPTI ON
33754088 1 C, COUGAR POl NT, SLJ4F, BD82Z68, PRQ B3 u1800 CRI TI CAL
35383055 2 | C PI3VEDP212, X2 DP MUX, GFN U9390, U9590 CRI TI CAL
338S0753 1 | C, FW643, 1394B_PCl E, PHY/ LI NK u4100 CRI TI CAL
825-7122 | 1 | MLB LABEL, 48. 0X4. 8 X14 CRI TI CAL
34350534 1 | C, BOMb7765, ENET&SD, 8X8 Uu3900 CRI TI CAL
FLASH, EFI  BOOTROM K60/ K62 U6100 CRI TI CAL
SFLASH ENET 2MBI T, GV u3990 CRI TI CAL
33850945 1 T29 ROUTER, |C, ASsP u9700 CRI TI CAL T29
34170329 1 | C, T29 SERI AL EEPROM u9790 CRI TI CAL T29
34170327 2 I C, MCU, 32B, LPC1112A, 16KB/ 2KB, HVQFN25 19330, L9530 CRI TI CAL T29
34170186 1 I C, SMC, K62 U4900 CRI TI CAL
CPUS
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM OPTI ON
33754042 1 SNB, SROOD, PRQ D2, 2. 8, 95W 4+1, 6M LGA CcPU CRI TI CAL 2P8GHZ_SNB_CPU
33754040 | 1 | S\B, SRO0Q PRQ D2, 3. 1, 95W 4+1, 6M LGA cPU CRI TI CAL 3P1GHZ_SNB_CPU
33754041 1 SNB, SRO0B, PRQ D2, 3. 4, 95W 4+1, 8M LGA CcPU CRI TI CAL 3P4GHZ_SNB_CPU
K62 PARTS
PART# QTY | DESCRI PTI ON REFERENCE DES| GNATOR(S) | CRI TI CAL BOM OPTI ON
051- 8442 1 SCH, M_B, K62 SCHL K62
820- 2828 1 PCBF, M.B, K62 M.B1 K62

K62 ALTERNATE PARTS

PART NUVBER ék‘%R{\\‘mu‘\r/EEEO? BOV OPTI ON REF DES | COWENTS:
12850298 128S0293 ALL 330UF
371S0679 371S0652 ALL PI'N DI COE
377S0107 377S0066 ALL USB DI CDE
37650972 37650612 ALL ROHM TRA-BJT
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A DEVELOPNMENT
s LED505
W GREEN- 3. 6MCD
K 2.0X1. 25M\ SM
SI LKSCREEN: 8

SYNC MASTER=K62 AARON

SYNC DATE=07/01/ 200

PR T
DEBUG LEDS
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PONER SUPPLY TO M.B

518- 0352

100 84 [TRD- BL_PWM ° CRI Tl CAL
J600
+C613 76833- 0100 =
gggOIUF M RT- TH
2 7R s 0—B
202 2l 5 ole P12V SO PS o ¢
= 10 ok
5 oo 12 BL_EN (1 ez 100
MB_ACDC SDA RC 6 gc 13
10611 10612
12C @ 715 ol |sve acoe sa ke L %g"/lf': )
'R609 = 2 ek cerm 2 5ok
0 1210 202
5%
1/ 16W
M- LF
5402
B PS o
R611
0

100 62 Y PM EN P12V SO FET 1\G

3
1o 10 1 0610
[ %7002 = Qp01F

T
g
;
<

ATl A e

™

NOSTUFF
1 C626
47PF
5%
2 50V
CERM
402
R631
o7 52 4 Cgry—SMB BLC TOON SDA R%30 1,\/3/\12 BLC T DA R
o7 52 so[THy—SMB BLC TCON SCL B 2 2 1ew BLC T
1/ 16W 5%
2 NOSTUFF
1 C616
L 47PF
5%
2 50V
CERM
402
49 ¢ =PP3V3 SO SNMBUS =
FET DICDE IS S TO D (FACES BLC WHI CH CR T CAL
3V3 RI SES BEFORE M.B 3V3). J602
NOSTUFF 2 00 z
1 9768:7 e %73%920\/\; X-G 537}3% 608
A 3 1\ 3T s S
CERM 1
402 O
= NOSTUFF 2[5
NOSTUFF R617 3 o
as =SMB_BLC_PCH SDA R618 1,\/g/\lz R a5
40 [TRy—=SMB_ BLC PCH SCL IANA 2 o 126w SMB BLC PCH SCL_R Z o
1/ 16W 5% O
2 BLC SDA/ SCL 7
I'SQLATION Gl RCUI T 50
NOSTUFF o
+ C606 5 00 0
47PF q %73%920\/\; X- G
2 2 2 ) 51850543
T )
< R619 a0
94 21 15 [TR)- BLC CGPI O 1/\/\/\/2 BLC GPIO R 0
Ay 2 o
5% zklg-zLF
| 602
FERR- 1000- OHM
100 52 Y; P 1 2
0402 —

2s PPOV75 SO —  PPVTT_SO_DDR LDO
VoL TACES0 75V =PPOV75 SO NMEM VIT SOFET
M N_LI NE_W DTH=0. 4 rrrn
M N”NEC DTH=

W 0
r\ET'SPAd' NG, TYPE—POI\ER
_LENGTH=:

95 PPVIT_SO_DDR

PPVTT SO _DDR FET

" SOII

=PPOV75 SO _MEM VTT B

a1 ONLY ON IN RUN

=PPOV75_S0_MEM VIT A

PPVCORE SO CPU REG

66 67 os PP1V8 SO

=PPVCORE SO CPU

RAI LS

p— PP1V8 SO REG

VAKE_BASE= TRUE
13 16 50 65

o8 PPVAXG SO —

PPVAXG SO REG

VOLTAGE=1
ML e WDTH:O s
NECK-W DT} 5MM
I\ET'_SPAd'NG TYPE—POI\ER
_ LENGTH-=:

67

=PPVAXG S0 _CPU

13 17 50 65

o8 PP1VO5 SO

PP1V05 SO REG

101 98 PPSY_SO

=PP3V3R1V8 S0 PCH VCCDFTERM

=PP1V8R1V5 SO PCH VCCVRM

=PP1V8 SO CPU PLL

=PP1V8 SO PCH

=PP1V8 SO PWRCTL

— PP5V_SO0 _FET

VAKE_BASE=TRUE
e

=PP1V05 S0 _PWR

BAS
MN Ll NE WDTH=D SMVI
M NTNECK "W DTH-=t

=PPVCCI O SO_XDP

VOLTAGE=
M N_LINE WDTH=0.5 nm
M N"NECK-W DTH=0. 2 MM
NET—SPACTNG_TYPEZPONER
25 MAX_NECK_LENGTH=3 MV

NETSPACTNG TYPELPOVER
MAXCNECK_LENGTH=3 MV

=PPVCCI O SO _CPU

10 11 13 16 65

=PPVCCI O SO_SMC

a6 a7

=PP1V05 SO PCH PWR

=PPVCCSA SO | NPUT PWR

=PP1V05 S0 CK505

o8 PP1VO5 SO _PCH —

PP1V05 SO PCH SNS

BASE=TRUE
VOLTAGE=1

=PP1V05 S0 PCH VCC DM

MNLINEWD‘I’I—=OGrm1
M NTNECK-W 2 mm

SO _PCH VCCADPLL

SO_PCH VCCI O DM

I\ET_SPAO'NG TYPE=POAER
MAX_NECK_LENGTH=3 MM

22 24

=PP5V_S0_AUDI O

SO_SATA

SO_MXM

S0_VRD

SO_| SENSE

S0 _PCH

SO _LPCPLUS

=PP5V_S0 P1V8 REG

SO0 _PCH VCCI O SATA 18 22 24
SO0 _PCH VCCI O PCl E 18 19 22 24
SO0_PCH VCC CORE 22 24
S0_PCH VCCI O USB 22 24 98 PP12V_SO — PP12V S0 _PS
S0_PCH 16 24 80 AR = SO_AUDI O SPKRAVP
S0_PCH VOCDI FEQLK 22 24 M N-RESKV DTS B VRD
S0_PCH VOCSSC 2 2 A &R LenGTres MK PVR
SO0_PCH V_PRCC | O 22 24 LCD
SO0 _PCH VCCASW 22 24 S0 _P1V0O5 VREG
SO_P1VO5T29FET o1 SO_PWRCTL
SO_SENSE
a8 PPlVEOSBAS SEOTI NPUT_VCCSA, PPVCCSA SO | NPUT _SNS 0 0 Fw
MONT%E vwfép—tg g% =PEVCA © S0 CPU VCCSA o SO0 _CPU VCCSA
NET—SPACTNG_TYPE=PONER SO_SATA
L S0_FAN
o8 PPVCCSA SO_CPU — PPVCCSA SO FET 69
— =PPVCCSA SO _CPU 13 50
—  =PPVCCSA SO PWRCTL o
PP1V5 SO FET 74
=PP1V5_S0_AUD DI G 56
=PP1V5_S0_CK505 26 a8 Pﬁsélmﬁgs M-rm’)’n'; — PP12V_SO_MXM SNS
Seve o0 P ; o g L= =peizv so v
—PP1V5_SO_DP s ’\EI\MX_T_SPAO—N%WI'WPE_PO,‘ER
s PP1V5_ SO CPU MEM — PP1V5 SO _CPU MEM SNS 50
Vorrages 10 — -PP1V5 SO CPU MEM 1115 10 20 20
M N_LI NE_ W DTH=0. 4MM
NN RESK ATV 2
MAX_NECK_LENGTH=3 MM 'S3" RAILS
as PP3V3 SO — PP3V3 SO FET 7 ON I N RUN AND SLEEP
Vorragess 10 | — =PP3v3 S0 PCH 1021 24
NE SO0_FAN 53 54
T v s e EPIVS 53 REG
So_ vEM B - I W0 o BT —
M N NE -0 =PP1V5 S3 SOFET
SO_AUDI O 56 58 59 60 61 62 I\E’\MX_T_SPAO'N(EQV'I;FPE—POI\ER
=PP3V3R1V5 SO PCH VCOCSUSHDA 24
=PP3V3 SO SMBUS 6 49
=PP3V3 SO SMC LS a7 51 4 PPLVS S3_NEM PP1V5_S3 NEM SNS
— =PP3V3 SO SMBUS SMC O a9 Malf%BASE—TRUE —PP1V5 S3 NEMRESET
=PP3V3 SO SMBUS SMC B a9 M N_LI'NE_W DTH=0. 6 nm —
M N"NECK_W DTH=0. 2 nm =PP1V5_S3 MEM A
SO_SMBUS SMC MGMI 29 NECSERS G JLYPECPOVER —
(CNECK_LENGTH=: =PP1V5_S3 MEM B
SO_IMXM 21 64 76 77 —
S0_ODD a2 101 98 PF’3V3 S3 PP3V3 S3 FET
SO0 _SATALED 18 42 =PP3V3 S3 BT
=PP3V3_S3_SMBUS SMC A
74 81 =PP3V3 S3 M NI
=PP3V3 SO PCH VCC3 3 GPI O 22 24 =PP3V3 S3 PWRCTL
=PP3V3 S0 _FWPHY 39 40 41 =PP3V3 S3 MEMRESET
=PP3V3 SO _DP 82 =PP3V3 S3 USB HUB
=PP3V3 SO PCH VCC3 3 PCl 22 24 =PP3V3 S3 ENET PHY
=PP3V3 S0 CK505 26 =PP3V3 S3 SDCARD
=PP3V3 S0 _PCH GPI O 20 45 =PP3V3 S3 VREFNMRGN
=PP3V3_S0_PCH STRAPS 15 =PP3V3_S3_VRD

=PP3V3 SO PCH VCC3 3 SATA

=PP3V3 SO RSTBUF

=PP3V3_S0_PCH PM

=PP3V3 SO SMBUS SMC BSA

pb—=rioVd S0 SMBLD SM. BoA 4

=PP3V3 SO SDCARD

=PP3V3 SO P1V05 VREG

=PP3V3 SO PCH VCC3V3

=PP3V3 SO VRD

=PP3V3 SO LED

=PP3V3 SO P3V3T29FET

=PP3V3 S3 LED

=PP3V3 SW DPAPWR

=PP3V3_SW DPBPWR

=PP3V3 S3 SYSCLK

=PP3V3 S3 P3V3R2V9 REG A

=PP3V3 S3 P3V3R2V9 REG B

=PP3V3 S3 PCH

=PP3V3_S0_DPSDRVA

=PP3V3 SO DPSDRVB

=PP3V3 SO0 | NTDPMUX

=PP3V3_S0_T29PWRCTL

=PP3V3 SO T29I2C

=PP3V3 SO ENET PHY

s 101 95PP5V_S3 PPSV_S3 REG

o Vo racessy T =PP5V_S3 USB

o M N-RECR-W BTEE0: ShM =PP5V S3 SOFET

P I\ET'_SPAd—LI\G TYPE=PONER —PP5V S3 CAMVERA

84 =PP5V _S3 IR

o =PP5V_S3 MEMRESET

49 =PP5V_S3 DDR VREG

36 37 =PP5V_S3 VREFMRGN
=PP5V_S3 P3V3R2VO REG A
=PP5V_S3 P3V3R2VY REG B

29

74

64 81

"S5" RAILS

ALWAYS ON WHEN UNI T HAS AC POWER AND I N S5

s PP3V3 S5 — PP3V3 S5 REG
Vatradess S0 —  -PP3V3 S5 PCH
M N-RECK-W DTIED MM . —  =PP3V3 S5 PCH GPIO
WSPAUNG TYPE—POI\ER ; —PP3V3 S5 ROM

=PP: AV B
=PP3V3 S5 PWRCTL

=PP3V3 S5 S3FET

=PP3V3 S5 SOFET

=PP3V3 S5 PCH STRAPS
=PP3V3 S5 XDP

=PP3V3 S5 LPCPLUS

=PP3V3 S5 PCH VCCDSW
=PP3V3 S5 USB HUB

=PP3V3 S5 CPU VCCSA

=PP3V3 S5 PCH VCCSPI
=PP3V3_S5_VRD

=PP3V3 S5 LED

=PP3V3 S5 MEMRESET

=PP3V3 S5 RSTBUF

=PP3V3 S5 SMCUSBMUX

=PP3V3 S5 P3V3R2V9 A
=PP3V3 S5 P3V3R2V9 B
=PP3V3R1V5 S5 PCH VCCSUSHDA

IIIDRERE

i

l

(g

l

i

o6 PP5V_S5 PP5V_S5_LDO
A RBASES TRUE =PP5V_S5_PCH

vaL
MN_LINE W DTH=0. 4 le

H=0.
r\ET‘SPAd' NG, TYPE—POI\ER
MAXCNECK_LENGTH-=:

PP12V S5 FET
=PP12V_S5 DDR VREG
=PP12V_S5 P5VS3 VREG
=PP12V_S5 PWRCTL
=PP12V_S5 T29 A
=PP12V S5 T29 B

'G3H' RAILS
ALVWAYS ON WHEN UNI T HAS AC PONER AND | N G3HOT PER SMC
G3H: ALl ASES

95 PP12V_S5
MA|

2
IMDDEMAL

PP3V42 G3H REG
=PP3V3 G3H RTC D
=PP3V3 G3H SMC
=PP3V3 G3H SMCUSBMUX
=PP3V3 G3H LPCPLUS

s PP3V42 G3H
TNAKE E BASE=TRUE
TAGES:

vao 3. 42

M N_LI'NE WDTH:O 6MVI
M N"NECK"W DTH=0. 2MM

r\ET‘SPAd' NG, TYPE—POI\ER

MAXCNECK_LENGTH-=:

l

MDD

95 PP12V_GBH
MAKE BASE TRUE
VOLTAGE=12
MNLINEWDTI'ﬁO G rrrn
NECK~W DTH=0
I\ET_SPAO'NG TYPE—POI\ER
MAXNECK_LENGTH=

PP12V_G3H ACDC 3
=PP12V_G3H S5 FET
=PP12V_G3H 3Vv42

T29 RAILS

o8 PP3V3 SO T29 PP3V3 T29 FET

=PP3V3 T29 RTR

s PP1VO5_SO0_T29 — PP1V0O5_T29_ FET
VO TACRST 0By —  -PP1\V05 T29 RIR
M “_Ll gE_W DTH=8 MV : —PP1V05 T29
’\ET_SPAU—'\G TYPE—PO/\ER _—

MAX_NECK_LENGTH=

G\D RAI LS

GND
M N_LI NE_W DTH=0. 6MVI
M N_NECK W DTH-0. 204
VOLTAGE=0"

<E E
MAX_NECK_LENGTH=4. 1 MV

SYNC _MASTER=K62 AARON SYNC

18 19 21 24

24

33 64 74

80 81 89 90

DATE=12/ 30/ 2010
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CPU Heat si nk
4mm Pl at ed Hol es (998-0850)
zH0700 zHO701  zHO702
4P75R4 4P75R4 4P75R4

T

ZH0 703
4P75R4

ﬁ@

PCH HEATSI NK MITG HOLES ( NON- PLATED HOLE ON PCB ONLY)

DI MM CONNECTOR NUTS

Nuts (805-9582)

CRI TI CAL

NUT- 4. 250D1. 4H- 1. 40- 3. 25-TH
1

1

NUT- 4. 250D1. 4H- 1. 40- 3. 25-TH

CRI TI CAL CRI TI CAL

NUT- 4. 250D1. 4H- 1. 40- 3. 25-TH

NUT- 4. 250D1. 4H- 1. 40- 3. 25-TH
1

1

11—

Rear Cover
STANDOFFS (WAS 860- 1255 BUT NOW REPLACED W TH 860- 1430) OM T_TABLE
OM T_TABLE CRI TI CAL OM T_TABLE OM T_TABLE OM T_TABLE CRI Tl CAL OM T _TABLE
ORI TI CAL SDF0714 ORI TI CAL CRI TI CAL SDF0718 CRI TI CAL
SDF0713 STDOFF- 6. 80D15. OH 1. 56- TH SDF0715 SDF0717 STDOFF- 6. 80D15. OH 1. 56- TH SDF0719
STDOFF- 6. 80D15. OH 1. 56- TH 1 STDOFF- 6. 80D15. OH 1. 56- TH STDOFF- 6. 80D15. OH 1. 56- TH 1 STDOFF- 6. 80D15. OH 1. 56- TH
1 1 1 1
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) BOM OPTI ON
860- 1430 6 STANDOFF, M_B, K60/ K62 S0

Backer Pl ate
Nut s (835-0269)
CRI Tl CAL CRI Tl CAL
NUTO700 ZH0720
5R3

NUT- 6. 50D1. 4H 1. 56- 3. 8- TH

_1@ 1_1Q

CRI Tl CAL

ZH0722
5R3

CRI Tl CAL

ZH0721
5R3

For EMC
EMC Spring (870-1577); Near DI MVs EMC POGO Pins (870-1698); Near DI Mk
NOSTUFF !
CRITICAL SC070 SC070
2. 0Dl A- TALL- EM - M_B- MB7- MB8 2. 0Dl A- TALL- EM - M_B- MB7- MB8
SM SM SYNC MASTER=K62 AARON SYNC DATE=11/30/ 200
RS 1 1 i —
LRl Hol es
DTG RONEET )
CRI TI CAL CRI TI CAL -
NCSTURF NoSTURF d} Appl e I nc. 051-8442 | D
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8

6

5

4

3

2

10 _TP_CPU RSVD<16..1>
10 _TP_CPU RSVD<46..19>

UNUSED CPU SI GNALS

NC CPU RSVD<16 . 1> _
— NC CPU RSVD<46_ . 19>

NC ON UNUSED PClI ALI ASES

TP_PCl_AD<31..0> — NC PGl _AD<31..0> _
TP_PCl_C BE L<3..0> — NC POl _C BE L<3..0>

= WARE_BASESTRUE — RO TEST=TRUE
TP_PCl _PAR — NC PGl _PAR _
TP _PCl _RESET L —

NC POl _RESET L

TP_LPC DREQO L LPC DRE L

NC ON UNUSED MEM ALI ASES

» TP_MEM A DQ CB<7..0> NCNEM4£CB<7.._0>
» _TP_MEM A DQS N<8> — NC MEM A %N«» _
. _TP_MEM A DQS P<8> — NC MEM A %p&» _
» TP MEMB DQ CB<7..0> — NC M@%CB<7.._O>
» TP_MEM B_DQS N<8> — NC MEM B N<8>
., _TP_MEM B DQS P<8> — NC MEMB %p&» _
1s_TP_HDA_SDI N1 — NC _HDA SDI N1 _
1s_TP_HDA_SDI N2 — NC _HDA SDI N2 _
»_TP_HDA SDI N3 — NC _HDA_SDI N3 _
. _TP_PCH PWWD — NC PCH PWWD _
. _TP_PCH PWWVL — NC PCH PWML _
2 _TP_PCH PWW — NC PCH PW2 _
2 _TP_PCH PWB — PCH P _
. _TP_PCH SST — NC PCH SST

= RRE BASE=TRUE NO TEST=TRUE
s _TP_PCH CL CLK1 — NC PCH CL_CLK1 _
s _TP_PCH CL_DATAl — P CL_DATAL ____
s _TP_PCH CL_RST1 —

NC PCH CL_RST1

NC ON UNUSED PCl E ALI ASES

s TP_PCIE CLKIOOM PESP _— NC PCl E CLK100M PE5P
5 TP_PCIE CLKI0OOM PE5SN __— NC PCl E_CLKlOOM PESN
TP _PCIE CLKIOOM PE6P — NC PCl E CLK100M PE6P
» TP_PCIE CLK100M PE6N _— NC PCl E_CLK100M PE6N

— VARE_BASESTRUE NO_TESI=TRUE
2 TP PCIE CLKIOOM PE7P — NC PCl E CLK100M PE7P
2 _TP_PC E CLK100M PE7N

10 TP_PE RX N<3..0>

— NC PClE CLK100M PEZN

NC PE RXN<3..0>

10 TP_PE RX P<3..0>

NC PE RXP<3. . 0>

w0 IP_PE TX N<3..0>

NC PE_TXN<3..0>

wIP_PE TX P<3..0>

18

TP

NC PE TXP<3..0>

PCl E_D2R_PERN4 PClE_D2R _PERNA

18

TP

PCl E_D2R_PERP4

NG POLE DR PERPA

18,

TP_PCIE R2D PETN4

NC_PCl E RP?D PETNA _

18,

TP_PCIE R2D PETP4

NC_PCI E_R2D PETP4

18T

P_PCl E CLK100M PE4P

NC _PCl E_CLK100M PE4P

18T

P_PCl E CLK100M PE4N

— NC PGl E_CLK100M PEAN

NC ON UNUSED USB ALI ASES

» TP_USB 1IN — NC USB_1IN _
» TP_USB 1P — NC USB 1P _
2 _TP_USB 2N — NC USB 2N _
o TP_USB 2P — NC USB 2P _
0 TP_USB 3N _  NC USB 3N _
0 TP_USB 3P — NC USB 3P _
0 TP_USB 4N — NC USB 4N _
. TP _USB 4P — NC USB 4P e
0 _TP_USB 5N — NC USB 5N _
» TP_USB 5P — NC USB 5P _
0 _TP_USB 6N — NC USB 6N
—  MARE_BASE=TRUE NO_TEST=TRUE
20 _TP_USB_6P — Nc UsB 6P _
2 TP_USB 7N — Nc USB 7N _
0 TP_USB 7P — NC USB 7P § T
0 _TP_USB 10N — NC USB 10N _
o TP_USB 10P — NC USB 10P
—  MARE_BASE=TRUE NO_TEST=TRUE

0 TP _USB 11N — NC USB 11N _
» TP_USB 11P — NC USB 11P _
2 _TP_USB 12N — NC USB 12N _
0 _TP_USB 12P — NC USB 12P _
2 _TP_USB 13N — NC USB 13N _
0 _TP_USB 13P — NC USB 13P

NC ON UNUSED DI SPLAY ALI ASES

NC_CRT | G DDC_DATA

NC _CRT | G RED

NC_CRT | G GREEN

NC CRT | G BLUE

NC _CRT | G HSYNC

NC _CRT | G VSYNC

NC DP | G B MN<3..0>

NC DP 1 G B M P<3..0>

NC DP | G B AUXN

NC DP | G B _AUXP

NC DP | G B _HPD
NC DP 1 G B CTRL CLK

—  NC DP |G B CIRL DATA
= WAKE_BASESTRUE NO_TEST=1RUE

NC DP | G C M. N<3. . 0>

NC DP | G C M P<3. 0>

NC DP 1 G C_AUXN

NC DP | G C_AUXP

NC DP | G C HPD

NC DP 1 G C CTRL QLK

—  NC DP |G C CIRL DATA
=N G TR DATA

NC DP | G D MN<3..0>

NC DP 1 G D M P<3. . 0>

NC DP 1 G D _AUXN

NC DP 1 G D AUXP

NC DP | G D HPD

1o TP_CRT |G DDC CLK —
1o TP_CRT | G DDC DATA —
1o TP_CRT | G RED —
1o TP_CRT | G GREEN —
1o TP_CRT |G BLUE —
10 TP_CRT | G HSYNC —
10 TP_CRT | G VSYNC —
1o TP DP IGB MN<3..0>
1w TP DP IGB MP<3..0> —
10 TP DP IG B AUX N —3
1o TP DP |G B AUX P —3
1 TP _DP |G B HPD —
1o TP _DP |G B DDC CLK —
1o TP_DP |G B DDC DATA

0 TP DP IG C MN<3..0> —
0 TP DP IG C MP<3..0> —
10 TP DP I G C AUX N —
10 TP _DP I G C AUX P —
10 TP _DP |G C HPD —
10 TP DP IG C CTRL_CLK —
1o TP _DP |G C CTRL DATA

o TP DP IG D MN<3..0> —
0 TP DP IGD MP<3..0>
1o TP_DP |G D AUXN —
1o TP_DP | G D AUXP —
1 TP_DP |G D HPD —
1 TP DP IG D CTRL_CLK —
1o TP _DP |G D CTRL DATA

NC DP 1G D CTRL OLK

10 _TP_SDVO TVCLKI NN

—  NC DP |G D CIRL DATA
= WAKE_BASESTRUE NO_TEST=1RUE

10 _TP_SDVO TVCLKI NP

NC_SDVO TVCLKI NN
VAKE_BASE=TRUE NO_TEST=TRUE

10 _TP_SDVO STALLN

NC_SDVO TVCLKI NP _

10 _TP_SDVO STALLP

NC_SDVO STALLN

10 _TP_SDVO | NTN

NC SDVO STALLP

10 _TP_SDVO | NTP

NC_SDVO | NTN

15 TP _PCH L BKLTCTL

NC_SDVO | NTP

s _TP_PCH L _BKLTEN

NC PCH L BKLTCTL _

s _TP_PCH L_VDD EN

NC _PCH L BKLTEN

NC _PCH L VDD EN

15 _TP_PCH CLKOUT DPN

15 _TP_PCH CLKOUT DPP

NC_PCH CLKOUT DPN
VAKE_BASE=TRUE NO TEST=TRUE

NC_PCH_CLKOUT DPP

10

10

19

19

NC ON UNUSED FDI

ALl ASES

TP CPU FDI _TX N<7..0> — NC CPU FDI_TXN<7.. 0>
TP_CPU FDI_TX P<7..0> — NC OPU FDl_TXP<7.. 0>
TP PCH FDI_RX N<7..0> —  NC PCH FDI_RXN<7.. 0>
TP_PCH FDI _RX P<7..0> - g

— NC PCH FDI_RXP<7..0>
= RRE BASESTROE = NG TEST=TRUE

NC ON UNUSED SATA ALI ASES

1._TP_SATA D D2RN — NC _SATA D D2RN
1. TP_SATA D D2RP — NC _SATA D D2RP

1. TP_SATA D R2D CN — NC SATA D R2D CN
._TP_SATA D R2D CP — NC SATA D R2D CP
1._TP_SATA E D2RN — NC _SATA E D2RN
1._TP_SATA E D2RP — NC _SATA E D2RP

.. TP_SATA E R2D CN — NC SATA E R2D CN__
.. TP_SATA E R2D CP — NC SATA E R2D CP
1._TP_SATA F D2RN — NC _SATA F D2RN

.. TP_SATA F D2RP NC_SATA F D2RP

1. TP_SATA F R2D CN — NC SATA F R2D CN__
1._TP_SATA F R2D CP

— NC SATA F R2D CP

SYNC DATE=01/09/201]]

SYNC VASTER=K62 S| J|
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PEG Sl ot

Suppor t

THI'S SI GNAL NAME |'S CONNECTED TO MXM

1 T PEG CLK100M P E K100M PCI E_P — K_100M M _P 6
1 TN PEG CLK100M N w — GPU CL[(T]'.R(L)‘(E)M PCIE N — CK 100M MXM N oD
0 D> =PEG R2D C P<0..15> — NELEEGBRZ_D C P<0..15> 78 93
0 D> =PEG R2D C N<0. . 15> = NELEEGBRZ_D C N<O..15> 78 93
10 =PEG D2R P<0. . 15> — NEEEiBESZEB P<0..15> am e s
10 =PEG D2R N<O0. . 15> = PE(E DZEQ N<Q. . 15> am e o
2 D PEG CLKREQ L = I\/D(l:/l C‘_L(]FS(ES L foomy 76 100
6 _MXM RESET L PEG RESET L 3 27 100
R929
22
100 94 19 [T PM CLK32K SUSCLK R 1 2 PM CLK32K SUSCLK oo 46 94 100

PLACEMENT_NOTE=PLACE CLCSE TO L1800 5%

16W
MF- LF
402

SYNC MASTER=K62 SI JI

SYNC DATE=09/11/201

Signal Ali ases

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

o R e : |
051-8442 | D

10.1.0

|

9 COF 110
9 OF 101

|

2

1




4

92 19 [ry—DM _S2N N<0> > W om _Rx_o* MT
93 19 DM _S2N N<1> - VAlom  RX_1* Uul1000
o310 TRy—DM_S2N N<2> g  Y49DM RX 2* SANDY_BRI DGE
N LGA1T55- SKT
02 19 [Ty—DM_S2N N<3> > A% oM RX 3 ((3/;105:513)
93 19 @m‘—% DM _RX_0
93 19 2N _P<1> V3 IbM _RX_1
93 19 @%‘—% DM _RX_2
a1 [IEy—DM SN P<3> o ~ AMIDM RX3
o 19 DM _N2S N<O> V6{om _Tx_o*
93 19 DM _N2S N<1> DM _TX_1* E
02 19 qoOT}—OM_N2S N<2> . Y7dom _Tx 2+
o2 10 (OOT}-DM_N2S Ne3> ¢ A8 oM T 3+
93 19 N2S P<0> V7 oM _TX 0
93 19 DM _N2S P<1> W oM _TX_ 1
93 19 (OO} DM _N2S P<2> ¢ Y6 [pM _TX 2
93 19 (OO} DM _N2S P<3> o AA7 IDM _TX_3
s TP _CPU FDI_TX N<O> o ACTlFDr TX O+
o TP CPU FDI_TX N<1> o ACFDl _TX 1+
s _TP_CPU FDI_TX N<2> o ADLFDy _TX 2
s TP CPU FDI_TX N<3> o AR D TX 3*
s _TP_CPU FDI_TX N<4> ; ADG DI TX 4% 8
o TP CPU FDI TX N<5> g AE8FDI TX 5* E
o TP EDI_TX_N<6> AF2lEDTX 6% 04
o TP CPU FDI TX N<7> o AGLFD_TX_7* ]
s _TP_CPU FDI_TX P<0> A |rpi TX 0 E
s TP _CPU FDI_TX P<1> o A2 [Fpi TX 1 ~ =
s _TP_CPU FDI_TX P<2> o AD2 [Fpr X 2 T >
s _TP_CPU FDI_TX P<3> T AD4 |Fpy T 3 9 g 8
o TP CPU FDI_TX P<d> o, AD7 |epi X 4 5 i =~
s _TP_CPU FDI_TX P<5> ¢ AE7 |FDi_TX 5 0 I
o TP CPU FDI TX P<6> AF3 |Epi_TX 6 5 o
s TP CPU FDI TX P<7> g AR |y _TX 7 %
15 FDl _FSYNC<0> AC5 |FDI _FSYNC_0 H
15 _CPU FDI_FSYNC<1> > AE5 | _FSYNG 1 o !
15 _CPU FDI_INT - AG3 |epr | NT Ej P
15 _CPU FDILSYNC<0> - A |FDI _LSYNC 0 = é
15 _CPU FDI_LSYNC<1> > AE4 |FDI _LSYNC 1 uw H.J
PLACEMENT_NOTE=Pl ace wi thin 12. 7MM of CPU CPU FDI m o AE2 FDI COWPI O %
SRR g 261 |71 | o
RlO 1 11 NET_SPACT NG_TYPE=CPU_RCOWP
59/u s _TP_PE RX_N<0> - PA{PE_RX_0* [®)
Ry s _TP_PE RX N<1> Y RiJpe R 1+ a
402, o _TP_PE RX N<2> e T3 pE RX_2* -
s _TP_PE_RX_N<3> ; UdPE RX_3* ;
= o« _TP_PE RX_P<0> - P3 |pE RX_0 c
s _TP_PE RX P<l1> - R |pE RX_1 c %2
s _TP_PE RX P<2> - T4 |PE_RX_2 2
s _TP_PE RX P<3> - w2 PE:RX:3 K H_J
- [
s _TP_PE TX N<O> - P7{PE_TX_0* ) Eﬁ
s _TP_PE TX N<1> - T8 lpe TX 1% x
s _TP_PE TX N<2> - RoIpE TX 2+ 2
s _TP_PE TX N<3> - UslpE TX 3* O
h - o
s _TP_PE TX P<0> - P8 |pE TX 0 °
s _TP_PE TX P<l1> ; T7 |PE TX 1 °
s _TP_PE_TX_P<2> - R6 |pE TX 2 5
s _TP_PE TX P<3> - U5 |pE TX 3 S
il - —
T
z
-

SHORT B4 & Ci TOGETHER ROUTE AS A SINGLE 4 M L TRACE TO R1010.1
ROUTE B5 TO RI010.1 AS A SEPERATE 10 M L TRACE

PEG COMPI | B4 PLACEMENT_NOTE=Pl ace wi thin 12. 7MM of CPU =PPVCCI O SO_CPU 5 11 13 16 65 UlOOO
PEG | caveq B8 : R1L010 SANDY_BRI DGE
PEG_RCOMPO 4 1 o cPU PEG cOWP 1ANN 2 LGAIT55- SKT
- M N_LI NE_W DTH=0. 3MM
NN RNECKVEOTEED 2 v 1/ 16w (5 OF 10)
PEG_RX_0* yB12 o  =PEG DPR N<O> _mg - M5 s TP_CPU RSVD<l> C38 |RSVD_C38 RSVD_P35| P35 TP_CPU RSVD<20> o
PEG RX_1* DL o =PEG D2R N<1> . s TP_CPU RSVD<2> C39 |rsvD_c39 RSVD_P37|_P37 TP CPU RSVD<21> ,
PEG RX_2* |yC2 o —PEG D2R N<2> mg s TP _CPU RSVD<3> D38 |rRsvD_D38 RSVD_P39| P39 TP_CPU RSVD<22> 4
PEG_RX_3* |yE9 o —PEG D2R N<3> mg o TP _CPU RSVD<4> H7_|RsvD_H? RSVD_Raa| R34 TP_CPU RSVD<23> ,
PEG_RX_4* |5B7 . =PEG D2R N<d> mg s TP _CPU RSVD<5> H8 [RSvD_H8 RSVD_R36|_R36 TP CPU RSVD<24> ,
PEG RX_5* [,C5 o —PEG D2R N<5> mg s TP _CPU RSVD<6> J9 [RsVD_J9 RSVD_R38| _R38 TP_CPU RSVD<25> 4
PEG_RX_6* |26 o —PEG D2R N<6> o o _TP_CPU RSVD<7> 331 |Rrsvp_J31 RSVD_R40|_R40 TP _CPU RSVD<26> ,
PEG_RX_7*|yEL o =PEG D2R N<7> @Q o _TP_CPU RSVD<8> 333 |rsvD 933 RSVD_AB6|_AB6 TP CPU RSVD<27> ,
PEG RX_8* |73 o =PEG DPR N<8> mg s _TP_CPU RSVD<9> J34 [RsvD_J34 RSVD_AB7| AB7 TP _CPU RSVD<28>
PEG_RX_9* |5GL .  =PEG DR N<9> mg s _TP_CPU RSVD<10> K9 |rsvD_k9 RSVD_AD34| AD34 TP _CPU RSVD<29> ,
PEG RX_10* [,H =PEG D2R N<10> . s TP _CPU RSVD<11> K31 [RsvD_k31 RSVD_AD35|_AD35 TP _CPU RSVD<30> ,
PEG RX_11* |3J2 o —PEG 2R N<11> h s _TP_CPU RSVD<12> K34 |rsvD_k34 a RSVD_AD37|_AD37 TP_CPU RSVD<31> ¢
PEG RX_12* [ JK4 =PE Ne12> mg s TP_CPU RSVD<13> L9 [RsVD_L9 o RSVD_AES|_AE6 TP CPU RSVD<32> ,
PEG RX_13*[L2 @ =PEG D2R N<13> ] s TP_CPU RSVD<14> L31 IrRsvD_L31 E RSVD_AF4| AF4 TP_CPU RSVD<33> 4
PEG RX_14* ,Mt o —PEG D2R N<14> mg s TP_CPU RSVD<15> L33 [RsvD_L33 m| RSVD_AGH|_AGA TP CPU RSVD<34> ,
PEG_RX_15* )2 - =PEG D2R N<15> mg s _TP_CPU RSVD<16> L34 |rsvD L34 7] RSVD AJ11| AJ11 TP_CPU RSVD<35> ,
- i am o7 52 (OO—SNS CPU THERMD N MB4 |RSVD._MB4 Ther e H:J RSVD_AJ29| AJ29 TP _CPU RSVD<36> ,
PEG_RX 0 BLL - SEEC R Pl am: o7 52 g SNS CPU THERWD P N33 |RSVD_N33 Ther moa RSVD_AJ30| AJ30 TP_CPU RSVD<37> ,
PEG Rx_1| D12 &= =PEG D2R P<1> ame s _TP_CPU RSVD<19> N34 |RsvD_N34 RSVD_AJ31| AJ3L TP_CPU RSVD<38> 4
PEG RX 2| C10 e =PEG 2R P<2> ame RSVD_AN20| AN20 TP _CPU RSVD<39> ,
PEG RX 3| E10 @ =BG [0R P<i> am 9 25 15 [Ty CPU CFG<0> H36 [orG 0 RSVD_AP20|_AP20 TP_CPU RSVD<40> ,
PEG RX 4| B8 o= =PEG PR Ped> anu 53 25 15 [TR)—PY CFG<1> J36 |cFG 1 RSVD_AT11| AT11 TP_CPU RSVD<41> ,
PEGRX S| C__ gu =PEGPRP<5>  crmyo % 25 15 [y CPU CFG<2> 337 |oFG 2 RSVD_AT14| AT14 TP_CPU_RSVD<42> &
PEG RX 655 @-—=PEC DR Pe6> am° 9 25 15 [Ty CPU CFG<3> K36 lorG 3 RSVD_AULO|_AULO TP_CPU RSVD<43> ,
PEG RX 7| E2 o==PEC DR P<7> panu i 53 25 [Ty CPU CFG<4> L36 lcrg 4 RSVD_Av34| AV34 TP_CPU RSVD<44> 4
PEG RX 8| F4 —=PEC 2R P<B> lanu i 03 25 15 [PR)—CPU CFG<S> N35 |cFG 5 RSVD_AVB4| AWB4 TP _CPU RSVD<45> ,
PEG R o 2 @-=PEG DR Peo> am 9 25 15 [Ty CPU CFG<6> L37 lorg 6 RSVD_AY10|_AY10 TP_CPU RSVD<46> ,
PEG RX_10[ H3 - =PEG D?R P<10> ame 53 25 [Ty CPU CFG<7> MB6 |cFG 7 RsvD NGTE Aval AVL b CPU RSVD NGTF<1s
PEG RX_11| J1 - =PEG D2R P<11> ame 03 25 (TR CPU CFG<8> J38 [cFG 8 - — e P Py RV NOTE<2s
PEG RX_12| K3 P =PEG D2R P<12> ame 0 2 TRy CPU CFG<9>. L35 |G o RSVD_NCTF_AW2 e T v
PEG RX_13| L1 @ =PEG 2R P<13> ame o 25 [y CPU_CFG<10> Me8 |cra 10 RSVD_NCTF_AY3 axs 12 CPS £ NCTF:4:
PEG RX_14| M8 - =PEG D2R P<14> ame v 2= D CPU CFG<11> N6 |crG 11 RSVD_NCTF_B39
PEG RX 15( ML o= PEG DR Peibe am e 02 25 [TRy—CPU CFGe12> 38 |oFG 12 NCTF_A38|_A38 TP_CPU NCTF<1>
PEG TX_0*|,Cl4 g =PEG R2D C N<0> oo 0 25 [TRy—CPU CFG<13> N39 |cFG 13 NCTF_C2| @2 TP_CPU NCTF<2>
PEG TX_1*|5EL3 =PEG R2D C N<1> . % 25 [ry_CPU CFG<14> N37 |orG 14 NCTF_p1| DL TP_CPU NCTF<3>
PEG TX_2* pCL3 « =PEG R2D C N<2> o o 25 [TRy—CPU CFG<15> N40 IcFG 15 NCTF_AU40[_AU40 TP_CPU NCTF<4>
PEG TX_3* [yF1L =PEG R2D C N<3> . 93 25 15 [TR)—CPU CFG<16> 37 IcFG_16 NCTF_AWBS| _AVB8 TP_CPU NCTF<5>
PEG TX 4*[;J13 e =PEG oD C Nea> oD ° o 25 [Ty CPU CRC17> 6 fere 17 I NTEL SUGGESTS TO KEEP THESE TPS
PEG_TX_5* 507 =PEG R2D C N<5> L
PEG TX_6*phS3 g =PEG ROD C N<6> oo o
PEG TX_7* =PEG R2D C N<7> 3
PEG?TX?B*:]W o =PEG R2D C N<8> oD ¢ e e e e e e e oo ool e e e e e e e e e e e e e e e e e e oo a ooy
PEG_TX_9* h&® =PE( D > N
PEG TX_10* 3@ —PEG R2D C N<10> . + FOR SANDYBRI DGE PROCESSCOR .
N N \ .
§E§?§*i§ 3?2 > =EEG ”3 < EQZ oD * , CFG [6:5] :PCIE CONFI GURATI ON SELECT 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4
PEGiTX713* _PEG R2D C N<13> . CFG [ 2] :PCIE LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED ,
PEG TX_14* L5 =PEG R2D C N<14> 9 Voo oo e e e - o - - - - - e e e e e e e e e e e e e e e e e a2
PEG_TX_15* 56 - =PEG R2D C N<15> oD °
PEG Tx_o| C13 =PEG R2D C P<0> N
PEG Tx_1| E14 =PEG R2D C P<1> .
PEG TX_2| G4 =PEG R2D C P<2> .
PEG TX_3| F12 « =PEG R2D C P<3> o °
PEG TX_4| J14 - =PEG R2D C P<4> oo ©
PEG TX_5| D8 =PE P<5> N
PEG TX_6| D3 =PEG R2D C P<6> .
PEG TX_7| E6 - =PEG R2D C P<7> o
PEG TX_8| F8 a  =PEG R2D C P<8> .
PEG Tx_9| GLO =PEG R2D C P<9> .
PEG TX_10| & - =PEG R2D C P<10> oD
PEG TX_ 11| K7 =PEG R2D C P<11> N
PEG TX_ 12| J5 =PEG R2D C P<12> N
PEG TX_13| M8 =PEG R2D C P<13> .
PEG TX_14| L6 o =PEG R2D C P<l4> o °
PEG TX_15| N5 o =PEG R2D C P<i5> o °

PR T L

CPU DM / PEG FDI / RSVD
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65 16 13 11 10 6 _=PPVCCI O SO_CPU

1 NOSTUEF | liNosTUFF NosTUER
R1100 R1101 R1104 R1102
1K 51 51 1K
e 5% 5% 5%
ew 1100 ew 1100
e Ve LF et frases
, 02 00, ], 402 1055
SANDY_BRI DGE
LGA1155- SKT
(2 OF 10)
BASED ON | NTEL MOBI LE SOLUTI ON 9] BCLK_| TP|_C40 | TPCPU_CLK100M P 18 93
100 63 CPU_SKTOCC L - AIB3sKTOCCH é BOLK [ TP+ D40 bl | TPCPU CLK100M N 10
< - - ey}
65 16 13 11 10 6 ~=PPVOCI O SO CPU 100 19 qoom—CPU PROC SEL = K32 lPROC_SEL BCLK_0! V\Z_‘_ DM __CLK100M CPU P Fany R
d BOLK_0* WL . DM __CLK100M CPU N am e =
PLAJV\/EN’TﬁI\UTE:F;‘LMI WTH N 2 | NCHES OF CPU 100CPU CATERR L E37 CATERR*
>—
Rll%% 3 PRDY* K38 - XDP_CPU PRDY L oo =
%/{:12:;\7\'} 100 45 21 gy CPU_PECI — 335 |peCi é PREQr [JK40 - XDP_CPU_PREQ L am =
2
22 R1125 100 65 7By CPU_PROCHOT L -— H84{PROCHOT* | Tox_Mio - XDP_CPU_TCK am e -
CPU RESET L 2 43 1 E T L38 - XDP_CPU_TMS am z o
oo 27 [T » 100 47 CPU THRMIRI P L = SB54 THERMIRI P* TRST* |39 Pl XDP_CPU TRST L 25 93
o < - - Yany]
asw NOSTUFF
402 R1126* s ToI |_L40 - XDP_CPU TDI am e =
0 100PLT RESET LS1VO5 L - F36JRESET* o Tbo_L39 - XDP_CPU TDO 25 93
1/ 12% g m - oo
Va5, 100 10 [Ty PM SYNC - E38 |pm syNe o DBR* [,E39 - XDP_DBRESET L oD 2= 200
PWRGD 340 PWRGOOD g
100 25 21 [TRY—CPY - UNCORE z g BPM 0] * [5H40 - XDP_BPM L<0> D s
= - BPM 1] * |H38 - XDP_BPM L<1> D >
20 26 16 13 _=PP1V5_SO_CPU NEM 100PM MEM PVRGD R - AJ19 ISM DRAVPVRCK () i BPM 2] * 22 - ii :gm t<§> CD =
* <3>
100 52 (oM} CPU_NEM RESET L o AWL8 | SM DRAVRST* %) BPM 3] - D =
R1120* Py 3 s BPM 4] * [, 39 - XDP_BPM L<4> D = =
200 92 28 [Ty CPU_DDR VREF - AJ22 |sMm VREF BPM 5] * [rF38 - XDP_BPM L<5> CED 5
W BPM 6] * |5E40 - XDP_BPM L<6> 25 93
FROM PCH 1/ 16W - Ya:ind
M:Zu%;z R1121 TP _CPU DI MM VREF B - AHL |FC_AHL BPM 7] * [F40 - XDP_BPM L<7> D =
TP EF At
100 19 [Ty PM NEM PURGD 2 121, CPL DLW VRLE A - FC_AH4
1%
PM_MEM_PWRGD MUST ASSERT M N. 100ns AFTER =PP1V5_S0_CPU MEM | S STABLE %/}/:}Eﬂ\é/
402
o4 63 5 _=PP3V3 S5 PWRCTL
NOSTUFF NOSTUFF )
=PP3V3 SO RSTBUE Cl110: 1C1111 |'R1111
o 'R1183 0 1TUF L0 TUF 1K
10% -1 10% 5%
4' K 16V 16V 1/ 16W
AT 6 xR 2 2 %5 NE-LF
02
'R1190 ity 5] QL180 ’
27 11 6 _=PP3V3 SO RSTBUE 12K 2
OPEN- DRAI N BUFFER 5% H DIVB53DOUV L L A
oW [ SOT- 563 = = =
b L a62"" 100PM MEM PWRGD L 2|G
1 H
s U1190 L
JZIAv e Xy, 3 s
PM PGOCD P1V5 SO FET 2 4 PGOOD P1V5 SO DLY. 5 p @180 1
e T o DVB53D0WV
%& SOT- 563
4
3 C1180+*
NC U1190 [P1 0. 015}‘8";“::
11 NO_TESTETRUE CAN ADJUST R1190 AND C1180 By 2
C1190 262
0. 1UF
28°/n
1o0v
CERM
402
“"CPU CLOCK/ M SC/ JTAG
TG NOVEET
1- 8442
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32 MEM A 0> AJ3
a2, M A, 1> A4
a, MEM A 2> AL3
a2, MVEM A 3> AL4
32 MEM A 4> AJ2
a2, MEM A 5> AJ1
a2, MVEM A 6> AL2
a2, MVEM A 7> ALL
a2, MVEM A 8> ANL
a2, MVEM A 9> AN4
2. MEM A 10> AR3
a2, MVEM A 11> AR4
2E—MEMA DOSI2> gy ANZ
a2, MEM A 13> AN
a, MEM A 14> AR2
a2, MVEM A 15> ARL
a2, MVEM A 16> AV2
a2, MVEM A 17> AVB
a, MEM A 18> AV5
a2, MEM A 19> AV
2@ MEMA DO20> gy, AR
a2, MVEM A 21> AU3
a, MEM A 22> AU
a2 M A, 23> AY5
a, MEM A 24> AY7
a2, MEM A 25> AU7
s2(gry—VEM A DO<26> =0 AV9
a, MEM A 27> AW
a2, MVEM A 28> AV7
a2, MVEM A 29> AW
a2, MEM A 30> A9
a, MEM A 31> AY9
a, MEM A 32> AU35
2B MEM A DQ<33> -~ AWB7
32 M A 4> AU39
a2 MEM A 35> AU36
a2 MEM A 36> AVBS
a, MEM A 37> AY36
a2 MEM A 38> AU38
a2, MVEM A 39> AU37
a2, MVEM A 40> AR40
a2, MVEM A 41> AR37
a2, MEM A 42> AN38
2. MEM A 43> AN37
a2, MVEM A 44> AR39
32 M A 45> AR38
a2, MEM A 46> AN39
a2, MVEM A 47> ANAO
a2, MVEM A 48> AL40
a2, MVEM A 49> AL37
a2, MVEM A 50> AJ38
a2, MEM A 51> AJ37
2By NEM A DOSE2> gy ALSY |
a2, MVEM A 53> AL38
a2, MVEM A 54> AJ39
a2, MEM A 55> AJ40
32 M A > A0
a, MEM A 57> AG37
a2, MVEM A 58> AE38
a2, MVEM A 59> AE37
a2 MEM A 60> AG39
a2 MEM A 61> AG38
a, MEM A 62> AE39
2. MEM A 63> AE40
%0 O—MEM A BA<O> ¢ AY29
30 @_NM‘—A\MB
o QM- MEMA BA<2> o,  AV20]
30 @M‘.—wﬁ
wEm MEMARS L 0 o, ARE]
0 OO—MEM A VE L ¢ A9

U1000
SANDY_BRI DGE
LGALTES5- SKT

SA_DQ 0 (3 OF 10) SA_CK_0|_AY25 MEM A CLK P<0> -
SA_DQ 1 SACK 0*AVES g NEMA CLK N<O>  ropmy s
i:%i SA_CKE_O| AV19 > VEM A_CKE<0> @ *
SA_DQ 4 SA_CK_1| A4 MEM A CLK P<1> 2
SA DQ 5 SA_CK_1* [yAU25 > MEM A CLK Ne<1> o
22:%3 < SA _CKE_1| AT19 > MVEM A CKE<1> o>
SA DQ 8 SA_CK_2| A7 MEM A CLK P<2> 2
SA_DQ 9 > SA_CK_2* (yAY27 - NVEMA QLK Ne2> o>
oo é SACKE 2| AULE o  WEMA CKE2> s
SA_DQ 12 E SA_Ck_3| AV26 M p<3> -
SA_DQ 13 SA_CK_3* ;AN26 - MEM A CLK N<3> oD =
552:%1: E SA_CKE_3| AV18 > VEM A CKE<3> oo
SA_DQ_16 ('7) SA_CS_0* [yAU29 MEM A CS L<0> i
SA DQ 17 > SA_CS_1*[5AV32 MEM A CS L<1> 2
SA DQ 18 0 SA_Cs_2+ [;AVBO MEM A CS L<2> o *
SA_DQ 19 g SA_Cs_3* [yAU33 > MEM A CS L<3> oD
SA_DQ 20
SA DQ 21 SA_0DT_o| AV31 - VEM A _ODT<0> oD ©
SA DQ 22 SA_ODT_1| AU32 - VEM A _ODT<1> oD
SA_DQ 23 SA_0DT_2| AU30 M A <2> 20
SA_DQ 24 SA_cDT_3| AVB3 ® MEM A ODT<3> o
SA_DQ 25
SA_DQ 26 SA_DQS_0* |5AK2 MEM A N<O> a2
SA DQ 27 SA_DQs_1* |5AP2 MEM A N<1> 2
SA _DQ 28 SA_DQs_2* (yAV4 VEM A N<2> 2
SA_DQ 29 SA_DGS_3* A8 MEM A N<3> a2
SA_DQ 30 SA_DQS_4* [JAV36 MVEM A N<d> 2
SA_DQ 31 SA_DQs_5* |4AP39 MEM A N<5> 22
SA_DQ 32 SA DOS 6+ [AK39 MVEM A N<6> .
SA_DQ 33 SA_DQS_7* [JAF39 MVEM A N<7> -
SA_DQ 34 SA_DQS_8* [5AV12 TP_MEM A DOS N<8> 5
Z?%gg SA_DQs_0| _AK3 M A P<0> 2
SA_DQ 37 SA DQs_1| AP3 @=pVEM A DCS P<i> G
SA_DQ 38 SA_DQs_2| AW VEM A P<2> a
SA_DO 39 SA_DQs_3| Av8 @=pVEM A DOS P<3> G =
SA_DO 40 SA_DQs_4| AV37 MVEM A P<4> 2
SA DO 41 SA_DQS_5| AP38  ggp MEM A DOS P<5> >
SA DQ 42 SA_DQs_6| AK38 MEM A P<6> .
SA DO 43 SADQs_7| AF38 g NEMA DCS P<7> >
SA_DQ 44 SA DQs_8|_AV13 TP_MEM A DOS P<8> 5
SA_DQ 45 SA_NMA_O| AV27 - MEM A_A<O0> oD
SA_DQ 46 SA_MA_1| AY24 - MEM A A<1> oD
SA_DQ 47 SA_MA 2| AVe4 ; MEM A A<2> oD
SA_DQ 48 SA_MA_3| AW23 - MEM A A<3> oD
SA_DQ 49 sAM a4l A23 o MEMA A4 o
SA_DQ 50 SAMAS[AT24 0 MEMA A<S> o -
SA_DQ 51 SA_MA 6| AT23 - MEM A A<6> oD
SA_DQ 52 SA_MA_7| A2 - MEMA AT> oD ©
SA_DQ 53 sAM 8 A22 o MEMA A<e> o
SA_DQ 54 SA M of AT22 o NEM A A<O> =D
SA_DQ 55 sA M 10 A28 o MEMA A<i0> ©
SA_DQ 56 SA_MA_11| AU21 - MEM A A<11> oo
SA DQ 57 SA_MA_12| AT21 - VEM A A<12> oD
SA_DQ 58 sA A 13[ AVB2 o MEMA Ac13> o
SA_DQ 59 SA_MA_14] AU20 - MEM A A<14> oD
SA_DQ 60 SAMA LS| AT20 o MEM A AciS> =D
552*%2; SA_ECC_CB_0| AUL2 TP_MEM A DQ CB<O>
SA_DQ 63 SA_ECC_CB_1| AUl4 TP MEM A DQ CB<1>

- SA_ECC_CB_2| AW3 TP_MEM A DQ CB<2> s
SA_BS 0 SA_ECC_cB_3| AY13 TP MEM A DQ CB<3>
SA_BS_1 SA_ECC_CB_4| AUL3 TP_MEM A DO CB<4> ¢
SA_BS 2 SA_ECC _cB 5| AULl TP_MEM A DQ CB<5> 3

SA_ECC_CB_6| AY12 TP _MEM A DQ CB<6>

Shcas: SA_ECC_CB_7| AW2 TP_MEM A_DQ CB<7> |
SA_RAS* il §
SA_VE*

a2, MEM B 0> AGT
a2 M B 1> AG8
a, VEM B 2> AJ9
32 MEM B 3> AJ8
32 MEM B 4> AGS
a2, MEM B 5> AGB
32 MEM B 6> AJ6
a, VEM B 7> AJ7
a2, VEM B 8> AL7
a2, VEM B 9> AMZ
2B MEM B DQ<10> o=t AMLO
a2, VEM B 11> AL10
2 > AL6
a2 MVEM B 13> AV
az MEM B 14> ALY
24T MEM B DQ<15> >~ AMD
32 MEM B 16> AP7
a2, VEM B 17> AR7
a, VEM B 18> AP10
2B MEM B DQ<19> o= ARLO
a2 MEM B 20> AP6
s2(gry—NVEM B DO<21> o= ARG
2 MEM B 22> AP9
s2By—MEM B_DO<23> =0 AR9
a2, VEM B 24> AML2
2. MEM B 25> AML3
a, VEM B 26> ARL3
a2, VEM B 27> AP13
a2, VEM B 28> AL12
2 MVEM B 29> AL13
a2, VEM B 30> ARL2
2 MVEM B 31> AP12
32 MEM B 32> AR28
32 MEM B 33> AR29
s2@y—MEM B_DO<34> =0 AL28
a2, VEM B 35> AL29
az MVEM B 36> AP28
a, MVEM B 37> AP29
22 MEM B 38> AMVR8
2B MEM B DQ<39> o= AMRY
32 MEM B 40> AP32
2B MEM B DQ<41> o=t AP31
2B MEM B_DO<42> o= AP35
2B MEM B DQ<43> o= AP34
a2, VEM B 44> AR32
s2By—NMEM B_DO<45> =0 AR31
a2, MVEM B 46> AR35
a, VEM B 47> AR34
az VEM B 48> AMB2
a2, MVEM B 49> AMBL
a2, VEM B 50> AL35
az VEM B 51> AL32
22@y—MEM B DO<52> o AVB4
2. MEM B 53> AL31
s2Bry—VEM B DO<54> o= AMBS
2. MEM B 55> AL34
2T VEM B_DQ<56> >~ AH35
a, VEM B 57> AH34
2. MEM B 58> AE34
az VEM B 59> AE35
az VEM B 60> AJ35
3 MEM B 61> AJ34
a, MVEM B 62> AF33
3 MEM B 63> AF35
% (oom—MEM B BA<O> . AP23
31 <1> AVR4
% (oo MEM B BA<2> ¢ AWL7
R ! MEM B CAS L ¢ AK25:
s qom—MEM B RAS L - AP244
» Oom—MEM B VE L ¢ AR25 ]

U1000
SANDY_BRI DGE
LGALTES5- SKT

SB_DQ 0 (4 OF 10) SB_CK_O| AL21 MEM B CLK P<0> 32 02
SB DQ 1 SB_CK_0* yAL22 - MEM B_CLK_N<O> oo 2 o
g SBLOKEOLAUE o MEMB CKESO> oo
SB_DQ 4 SB_CK_1| AL20 MEM B CLK P<1> 2 02
SB_DQ 5 SB_CK_1* [;AK20 > MEM B CLK N<1> oo < e
i::%s SB_CKE_1| AY15 > MVEM B CKE<1> oo e
SB_DQ 8 SB_CK 2| AL23 > MEM B CLK P<2> oo < e
SB_DQ 9 om SB K 2 A2 g MEM B OLK Ne2> o - o
oo > SBCKE2| AWS o MEMBOE2> e
SB_DQ 12 é SB_CK_3| AP21 M B CLK_P<3> 32 02
SB DQ 13 E SB CK_3* 3ANZ1 - MEM B CLK N<3> o 2 %2
i::%ig s SB?CKE73AV15—‘M@ 31 92
SB_DQ 16 W SB_CS_0* AN25 MEM B CS L<0> 31 92
SB DQ 17 ('7) SB_Cs_1* [;AN26 > MEM B CS L<1> oo e
SB_DQ 18 pY SB_CS_2*yAL25 MEM B CS L<2> 31 92
SB_DQ 19 0 SB_CS_3*(yAT26 . MEM B CS L<3> o = =
SB_DQ 20
SB_DQ 21 g SB_oDT_o|_AL26 > MVEM B_ODT<0> oo 1 e
SB_DQ 22 SB_ODT_1| AP26 . MEM B ODT<1> oD = =
SB_DQ 23 SB_ODT_2| AM26 M B <2> 31 62
SB_DQ 24 SB_ODT_3| _AK26 . MEM B QDT<3> oo e
SB_DQ 25
SB_DQ 26 SB_DQS_0* |5AH6 MEM B N<O> 32 02
SB_DQ 27 SB_DQS_1*[5AL8 VEM B Ne1> 22 92
SB_DQ 28 SB_DQs_2* [yAP8 MVEM B N<2> 2 02
SB_DQ 29 SB_DQS_3* |5ANL2 MEM B N<3> 32 02
SB_DQ 30 SB_DQS_4* [,AN28 MVEM B N<d> 22 02
SB_DQ 31 SB_DQS_5* |4AR33 MEM B N<5> 32 02
SB_DQ 32 SB_DQS_6* [4AMB3 MVEM B N<6> 22 02
SB_DQ 33 SB_DQs_7* [x,AG34 VEM B N<7> 22 92
SB_DQ 34 SB_DQS_8* [4ANLS TP_MEM B DQS N<8>
zs%zz SB_DQS_Of AH? M B P<0> 32 92
SB’DQ‘,J SB,m,lL“M@ 32 92
SB*DQ% SB_DQs_2| AR8 MEM B P<2> 32 02
SB_DO 39 SB DQS_3[ ANLS gy MNEMBDOS P<3>  meyae
587DQ40 SB_DQs_a| AN29 MEM B P<4> 32 02
887DQ41 SB,D@,5&~M@ 32 92
SBj:(l42 SB_DQS 6 AL33 MEM B P<6> 32 92
SB’DQLB SB,D®,7&“M® 32 92
B DO 44 SB_DQs_8|_ANL6 TP MEM B DQS P<8>
SB_DQ 45 SB_MA_O| AK24 - VEM B A<O> @ = 52
SB_DQ 46 SB_MA_1| AVRO - MEM B A<1> oo 1 e
SB_DQ 47 SBMA 2| AMIO o MEM B A<2> D o
SB_DQ 48 SBMA3[AKIB o MEM B A<3> o o
SB_DQ 49 SB M4l APIO O MEM B A<4> =D o
SB_DQ 50 SB VA S| APIB o MEMB Ac5> o
SB_DQ 51 SB_MA_6| AML8 - VEMB A<6> oD = =
SB_DQ 52 SB_MA 7| AL18 - NVEM B A<7> o o1 o2
SB_DQ 53 SB MA B/ ANIE o MEM B A<8> o
SB_DQ 54 SB_MA_9| AY17 - VEMB A<O> oo e
SB_DQ 55 SB_MA_ 10| AN23 MEM B A<10> a0
SB_DQ 56 SB_MA 11| AUL7 - MEM B A<11> oD %2
SB_DQ 57 SB_MA 12| AT18 MEM B A<12> a1 02
SB_DQ 58 SB_MA_13| AR26 MEM B _A<13> a1 02
SB_DQ 59 SB_MA_14| AY16 MEM B A<14> a1 o2
SB_DQ_60 SB_MA 15| AV16 > MEM B A<15> oo 1 e
2::%2; SB_ECC_CB_0| AL16 TP MEM B DQ CB<0> 4
S8 b 63 SB_ECC_CB_1| AML6 TP MEM B DQ CB<1>

- SB_ECC_CB_2| AP16 TP_MEM B DQ CB<2> s
SB_BS 0 SB_ECC_CB_3| ARL6 TP MEM B DQ CB<3>
SB_BS 1 SB_ECC_CB_4| AL15 TP MEM B DQ CB<4> 5
SB_BS 2 SB_ECC_CB_5| AMLS TP _MEM B DQ CB<5>
S8 cAS SB_ECC_CB_6| ARLS TP_MEM B DQ CB<6> s
. SB_ECC_CB_7| AP15 TP MEM B DQ CB<7> 5
SB_VE*

r— SYNC DATE=01/09/ 2011

CPU DDR3

| NTERFACES

d}@ Appl e Inc.

=g

051- 8442

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

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

I NC.

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

10.1.0
12 OF 110
12 OF 101

2

1




U000
65 50 16 13 5 _=PPVCORE SO CPU SANDY BRI DGE
o5 50 16 13 6 _=PPVOORE SO CPU LGA1T55- SKT =PPVCCI O SO CPU 6 10 11 13 16 65
Al2 lvoc 001 (6 OF 10) veal O 01f ALl (NOT controlled by VCCl O SEL) D
MT Al3 lvce 002 Vel 0 02| A7 Fixed at 1.05V Ufébo
U1000 5 Troc-ons vom ol 220 SANDY_ BR) DGE
DGE = ) s_=PPVAXG SO CPU LGALISS- SKT
SANLEIEE’RSIKT Al6 |\ec_005 vceol 0 05| AF8 e AB33 |vocaxg o1, (7 OF 10)
F16 K22 Al8 lvec_ 006 VCal O_06| AG33 AB34 |\ oeaxG 02
Sl (oo (e e s s oo
F19 lvcc 073 voc_133] K25 £25 Jvoc_008 Vool 0 08 AL AB36 |\CCAXG 04
F21 lvcc 074 voc_134] K27 £27 1veC 009 veal 0 09| AIZ6 AB37 |vecaxG 05
F22 lvee 075 Voo 135] K28 A28 lvce 010 veal o_10) AJ28 AB38 |yeCAXG 06
F24 lvee 076 Voo 136] K30 B15 lvce 011 veal 0 11| AJ32 AB39 |vooaxG, 07
F25 lvcc 077 voc_137| L13 BLS v 012 vod 0_12| AKLS AB40 |vecaxG 08
F27 lvec 078 voc_13g| L14 518 jvoc 013 Ve O 13 ARLE AG33 |yeeaxG 09
F28 lvec 079 voc_139| L15 B24 Jvec 014 Voo o/14] AGS AC34 [yocaxa 10 -
F30 oo 080 VoG 140| L16 B25 e 015 VCal 0 15 AK2L AC35 |vooaxG. 11 __ =PPIV5 SO CPU MEM 6 11 16 20 20
F31 lvcc 081 g voc_141] L18 B27 jvoc 016 Vool O 16 AKZ3 AC36 |\ocAXG 12
F32 lvce 082 VCC_142| L19 528 jvec 017 Vool 0 17 AKZZ AG37 |yceaxG 13
F33 Jvee 083 > oo 143] L21 B30 lvce 018 veal 18| AK29 AC38 |\CoaxG, 14
F34 |vcc osa gvoc7144 L22 B31 lvcc 019 (| Voo o 1sf AK30 AC39 |ycoaxg 15 vDDQo| AJ13
G5 lvec 085 - RV Y] 838 Jvec 020 Vel 0 201 89 AC40 lvocaxa 16 x vooaL| AJ14
GL6 Ve 086 VCC_146| L25 B34 Jvec 021 % veal o 221 B8 T33 [VeeaxG 17 VDDGe|_AJ20
GL8 lvce 087 EVOC7147 L27 L5 vog 022 (| Voo o 21 D10 T34 |vocaxG 18 % voDGs|_AJ23
GL9 lvce 088 S vec_148| L28 €18 vee 023 veai o 23| B3 T35 |vocaxG 19 o voDQs| AJ24
@1 |vec o089 voc_149| L30 18 \vee_ 024 O| vooio 24 B4 T36 |\ocaxG 20 VDDGs|_AR20
@2 lyec_090 v 150 M4 8 e 025 | vecio.25. & T37 [yocax 21 VDDQs|_ AR2L
@4 lvec 091 vee 1s1fmMs [ 21 vec 026 vea 0 261 & T38 |VoCAXG 22 0 | voDQr| AR22
@5 lvec_092 VCC_152| M6 £22 vog 027 veal 0 27,93 T39 lveeaxG 23| = | vopgs| ARe3 C
@7 lvec 093 voc 153 M8 &4 \vec_028 nd Voo 0 28 34 T40 lyocaxG_ 24 = g | voooe| ARR4
@8 voc 094 vec 154 M9 [ 25 vec 029 Ve 0 20 I7 33 |vooaxG 25 > | vooaro| AUL9
&30 vec 095 vee_155| ML 7 voc 030 | vea o 301 98 us4 Vooxxeje% | voou1| Au23
&1 lvce 096 voc_156| M2 €28 Jvec 031 | 7 Voo o 31 L3 U35 |vocaxa 27 | vooar2|_Au27
@32 lvee 097 voc 157 4 [ S0 voo_os2 | Ve 0 s2) L4 U36 |voeaxG 28 E VDDQL3|_AUBL
&3 vec 098 voc_158| M5 Slivecoss |5 Ve 0 331 LL W37 |vocaxa 29 voDQLa| Av21
HI3 v 099 & voc_150| M7 =28 vag 034 ) voa 0 34 M3 w8 |vocaxa 30 VDDQU5| Av24
H14 lvec 100 @ vee 160]_Me8 34 vee 035 vea o 35| NS e Tl B T o B W9 |vocaxa 31 VDDQL6|_AV25
e hoc 10 4 Vec_to1] teo e Jvec o3 E veo o zof ! PLAEET o . o oo 2 e
H16 3 » ' VOCAXG 33 VDDQL8!
s gjgi S __=PPVCCSA SO CPU 6 50 D14 |y 038 vea o 38| R3 . :&g‘% ﬁlEigoc’;BD : VB4 |yocaxc 34 VDDGL9| AVB1
H19 lvec 104 & DL5 Jvec 039 | 3 Voo o 39 Ré \ WB5 |\/ocAxG 35 VDDQRoO|_AY23
H21 hoc 105 vecsao| HLO gig xg*gjg o) xg: 873? Z N R B 2o ot 10 cou W86 |\/ocAXG 36 vDDQe1| AY26 |
$2 CC_106 VCCSAL Hli b1 vee 042 voa o o A , __=PPVCCIO SO CPU s 10 11 13 10 05 x; vgg,z; VDDQR2| AY28
4 107 veesaz| HL — — Ve 5
125 oc 109 vocsas| 10 2 vee 043 Voot 0 43 o ' r1300*| |'R1302 Y33 lVocAXG_39
H27 . K10 D22 lvec_044 VCCI O 441 V8 ! i Y34 |\ocaxG 40 =PP1V8 SO CPU PLL ¢,
CC_109 @ VCCSA4 D24 |vcc 045 vcal 0 45| V8 ' 4 Tl V35 - o
ETE o kT, 025 oc 046 } AR Y36 lve a3 At
M0 \vec 111 > vocsas| L11 027 Jvo 047 ! P B P VCCAXG 42 2 [VOCPLLD
1 lvec 112 vcesaz| L12 D28 |vee 048 ' . Y37 |vccAxG 43 o \veepLLa| AKL2
H32 lvee 113 vocsAg| MO ¢ D80 Jvee 040 [ I B Y38 |VCCAXG 44,
J12 lvee 114 vccsagl MLL D81 |vee 050 vcal o SeL| P33 - TP_CPU VCCI O SEL
jiz ﬁ*ﬂi VeCsALo M2 D33 lvoc 051 VcesA_vi D P34 - TP_CPU VCCSA VI D R1310
318 oo 117 D34 lvce 052 8 VM
J19 oo 118 ;: \veC 053 s VI DALERT* [,A37 @@= CPU VIDALERT L R nle%ulz AAAZ 41(;216W CPU VIDALERT L emyes o0 B
> \Voc_054
j; gi;g S: \vee 055 - VI DSCLK|_S37 9s CPU VI DSCLK R ngll
— \VCC_056 & 5% 1 2 1/16W CPU VI DSCLK o5 o8
SFER g [ vasnere &= E18 \voc 057 v psour| 837 s CPU VI DSQUT R e YWV g D
327 hoc 123 VSS_NCTF2| AV39 =1 xg—gzg — R1312 o
328 124 \% F3[_AY37 — 5% 1 2 1/16W ) VI bsoU .
230 o 158 R £22 v 060 WA e
EZ g’iis £ E25 lvce 062 m vocsA SENSE| T2 g, CPU VOCSA SENSE  fromy 60 56
K18 oo 128 E27 lvce 063 =
K19 lvee 129 E28 lvce 064 - VCC SENSE| A36 g ~ CPU VCC SENSE P gy o5 o8
K21 Jvec 130 E30 lvce 065 - VSS SENSE| B36 g, CPU VOC SENSE N qomy o5 o6
= E31 lvce 066 w
E33 lvce 067 (£ VCCl O_SENSE]_AB4 CPU VCCl O SENSE P o8 o8 _—
E34 |vcc 068 & VSSIO SENSE[ ABS g CPU VOO O SENSE N yoymy 65 o
E35 lvce 069 0
F15 lvcc 070 VCCAXG_SENSE| L32 CPU VAXG SENSE P o5 98
VSSAXG SENSE[ MB2 g, CPU VAXG SENSE Ny o5 o5
SYNC MASTER=K62 ROSI TA SYNC DATE=01/ 09/ 2011 A
EIRASEE
CPU POVNER
T T
d} Appl e I nc. 5 8442
() 10.1.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 13 OF 110
Il NOT TO REPRODUCE OR COPY I T
"V AL mans resoven VPRSP 3 OF 101

8 7 6 5 4 3 2 1




3

AD33

AD36

AD38

AD39

AH33

AH36

AH37

AH3

©

AH3

©

AHS

AH8

AJ12

AJ15

AJ18

AJ21

AJ25

AJ27

AJI36

AJS

AK10

AK13

AK14

AK16

AK2

N

AK31

AK32

AK33

AK34

AK35

AK36

AK37

AMR1

AMR3

AMRS

OM T
U1000

SANDY_BRI DGE

\Vss_001
\Vss_002
\Vss_003
\VSs_004
\Vss_005
\VSs_006
\Vss_007
\Vss_008
\Vss_009
\Vss_010
\Vss 011
\Vss 012
Vss 013
\VSs_014
\Vss_015
\VSs_016
\Vss 017
\Vss_ 018
\Vss_019
\VSs_020
Vss_021
Vss_022
Vss_023
\VSs_024
\Vss_025
\VSs_026
\Vss_027
\Vss_028
\Vss_029
\Vss_030
\Vss_031
\Vss_032
\Vss_033
\VSs_034
\Vss_035
\VSs_036
\Vss_037
\Vss_038
\Vss_039
\VSS_040
\VSS_041
\VSs_042
\VSs_043
\VSS_044
\VSS_045
\VSS_046
\VSs_047
\VSs_048
\VSS_049
\VSs_050
\VSs_051
\Vss_052
Vss_053
\VSs_054
\Vss_055
\VSs_056
\Vss_057
\Vss_058
\VSs_059
\VSs_060
\VSs_061
\VSs_062
\Vss_063
\VSs_064
\VSs_065
\VSs_066
\Vss_067
\VSs_068
\VSs_069
\Vss_070
\Vss_071
Vss_072
Vss 073
\VSs_074
\Vss_075
\VSs_076
\Vss 077
\Vss_078
\Vss_079
\Vss_080
\Vss_081
\Vss_082
\Vss_083
\Vss_084
\Vss_085
\VSs_086
\Vss_087
\Vss_088
\Vss_089
\VSs_090

LGA1155- SKT
(8 0F10)

VSS

VSS_091

AVR7

VSS_092

AVB

VSS_093
VSS_094
VSS_095
VSS_096
VSS_097
VSS_098
VSS_099
VSS_100
VSS_101

AMBO

AMB6

AMB7

AMB8

AMB9

AV
AVHO

AVB

AN10O

VSS_102

AN11

Vss_103
VSS_104
VSS_105
VSS_106
VsSS_107
VSS_108
VSS_109
VSS_110
VSS_111

AN14

AN17

AN19

AN22

AN24

AN27

AN30

AN31

AN32

VSS_112

AN33

VSS_113
VSS_114
VSS_115
VSS_116
VSS_117
VSS_118
VSS_119
VSS_120
VSS_121

AN34

AN35

AN36

ANS

AN6

AN7

ANS

AN9

AP1

VSS_122

AP11

Vss_123
VSS_124
VSS_125
VSS_126
VsS_127
VsS_128
VSS_129
VSS_130

AP14

AP17

AP22

AP25

AP27

AP30

AP36

AP37

AP4

VSS_131
VSS_132

AP40

VSs_133
VSS_134
VSS_135
VSS_136
VSS_137
VsS_138
VSS_139
VSS_140
VSS_141

APS

AR11

AR14

ARL7

AR18

AR19

AR27

AR30

AR36

VSS_142

AR5

VSS_143
VSS_144
VSS_145
VSS_146
VSS_147
VSS_148
VSS_149
VSS_150
VSS_151

AT1

AT10

AT12

AT13

AT15

AT16

AT17

AT2

AT25

VSS_152

AT27

VSS_153
VSS_154
VSS_155
VSS_156
VSS_157
VSS_158
VSS_159
VSS_160
VSS_161

AT28

AT29

AT3

AT30

AT31

AT32

AT33

AT34

AT35

VSS_162

AT36

VSS_163
VSS_164
VSS_165
VSS_166
VSS_167
VSS_168
VSS_169
VSS_170
VSS_171

AT37

AT38

AT39

AT4

AT40

ATS

AT6

AT7

AT8

VSS_172

AT9

VSS_173
VSS_174
VSS_175
VSS_176
VSS_177
VSS_178
VSS_179
VSS_180

AUL

AU15

AU26

AU34

AU4

AUB

AUS

AV10

U000
SANDY_BRI DGE
LGA1T55- SKT
AV11 |yss 181 (9 OF 10) vss 271 &8
AV14 |yss 182 vss_272| HL
AV17 lyss 183 vss_273| HL7
AV3 |vss_184 vss_274 H2
AV3S5 |vss_185 vss_275| H20
AV38 |yss 186 vss_276| H23
AV6 |vss 187 vss_277| H26
AWLO |yss 188 vss_278| H29
AW |vss 189 vss_279| H33
AWL4 [ysS 190 vss_280| H35
AWLE |yss 191 vss_281| H37
AVBE |yss 192 vss_282| H39
AV |vss 193 vss_283 H5
AY11 lyss_194 vss_284| H6
AY14 lyss_195 vss_285| HO
AY18 |vss 196 vss_286| J11
AY35 |vss 197 vss_287| J17
AY4 lyss_198 vss_28g| J20
AY6 lvss 199 ) vss_289| 23
AY8 |vss_200 ) vss_290| J26
B10 lvss 201 > vss_291| J29
B13 |vss 202 vss_292| J32
Bl4 lvss 203 vss_293| KL
B17 lvss_204 vss_294| K12
B23 |vss_205 Vss_295| K13
B26 |vss_206 vss_296| K14
B29 lyss 207 vss_297| K17
B32 |vss 208 vss_208| K2
B35 lvss_209 vss_299| K20
B38 |vss 210 Vss_300| K23
B6 |vss 211 vss_301| K26
Cl1 lvss 212 Vvss_302| K29
C12 lyss 213 Vss_303| K33
Cl7 lvss_214 Vss_304| K35
€20 lyss_215 Vss_305| K37
€23 lyss_216 vss_306| K39
C26 |vss_217 vss_307| K5
€29 |yss 218 vss_308| K6
C32 |yss 219 Vss_309| L10
S35 |vss_220 VSs_310| L17
C7 vss_221 vss_311| L20
3B lvss 222 vss_312| L23
D17 lyss 223 vss_313| L26
D2 |yss 224 vss_314| L29
D20 |yss 225 vss_315| L8
D23 lyss 226 vss_316| ML
D26 |vss 227 vss_317| M7
D29 lvss 228 vss_318| M ,
D32 |yss 229 Vss_319| MO
D37 |vss_230 vss_320| M3
D39 lvss 231 vss_321| M6 ,
D4 lyss 232 vss_322| M9
D5 lvss 233 vss_323| M83
D9 lvss 234 vss_324| MBS ,
Ell vss 235 Vss_325| MB7
E12 |yss 236 vss_326| M89
E17 lvss 237 vss_327| M6
E20 lyss 238 vss_328| M6
E23 lvss 239 Vss_329| M ,
E26 |vss 240 Vss_330| N8
E29 lyss 241 vss_331| PL1
E32 lvss 242 vss_332| P2
E36 |vss 243 vss_333| P36
E7 lvss_244 Vss_334| P38
E8 |vss 245 vss_335| P40
Fllvss 246 vss_336 P
F10 |vss 247 vss_337| P6
F13 lvss 248 vss_338|_R33
F14 vss 249 vss_339| R35
F17 lvss 250 Vss_340| R37
F2 lvss 251 vss_341| R39
F20 lyss 252 vss_342| R8
F23 lvss 253 Vss_343| T1
F26 |vss 254 vss_344| T5
F29 |vss 255 Vss_345| T6
F35 lvss_256 Vss_346| U8
F37 lvss_257 vss_347| V1
F39 |vss 258 vss_348| V2
FS lvss_259 Vss_349| V33
F6 |vss_260 Vss_350| V34
F9 lvss 261 vss_351| V35
Gll lyss 262 vss_352| V36
Gl2 lyss 263 vss_353| V37
Gl7 |vss_264 VSs_354| V38
G20 |yss_265 vss_355| V39
@23 lvyss_266 vss_356| V40
&26 |vss 267 VSs_357| V5
@29 |vss_268 vss_358| V6
34 |vss_269 Vss_359| Y5
G7 |vss_270 Vss_360| Y8
1 1156
- SKTfM\ITfHCLE[ 1157
1158
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d} Appl e I nc.
®
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15 s =PP3V3 SO PCH STRAPS
15 ¢ =PP3V3_S0_PCH_STRAPS 15 ¢ =PP3V3_SO_PCH STRAPS
NOSTUER 1| NOSTUFE| NOSTUFR
NOSTUF| R152 R1527°| R152
N A N s 1| nosTueR|  NosTUER . RIS22' | Ri523!| Ri5241| RiB25. 526 527 528
R1519'| R1591'| R1508'| R1507'|R1503'| R1504'| R1506'| R1509 0K v Lok TR 0K 0K K
10K 10K 10K 10K 10K 10K 10K 10K 1/ 16W 5% 5% 5% 1/ 16W 1/ 16W 1/ 16W
5% S0 5% S0 N N S0 N [rant: 116w 116w 116w [rant: [rant: [rant:
116w 116w 116w 116w 116w 116w 116w 116w 405 [rants [rant: [t 402 402 402
Ve LF VE- L V- LF VE- L V- LF V- UF Ve UF Ve LF 402 402 402 5
405 405 402 405 402 402 405 402
M N _CLKREQ L 15 33 100
PCH GPI QD _BNVBUSY L B JTAG T29 TDO 21 89 90
PCH GPI 019 SATALIGP 18 25 JTAG T29 TDI 21 89 99
JTAG T29_TCK 2125 89 99 PCH GP| CB6_SATA2GP 21 25
DP. JX( |
ce :\tJ,Ecv: sa 18 25 85 87 94 T29_SW RESET_L 2181 94
BLC GPIO 5 PCH GPI O7_TACH3 "
621 94 e Uer PCH GPl 049 SATASGP 21 25
FW PWR _EN 21 100 R1534°| R1555
o5 a7 15 _ENET_MEDI A SENSE Miltiplux with Mni FWMN CLKREQ L 15 18 94 10K 10K
100 37 21 _ENET_LOW PWR uibw wibw
VE-UF VE-LF
402 5 402
" = =
R1548
10K
5%
sy R1595
VE-UF
4922044 15 15 EW M Nig CLKREQ L 129\ 2 MN_CLKREQ L 15 355 100
5%
1/ 16W
= M- LF
i Rf5s6
0
1 2 FW CLKREQ L 59 100
%
%4/:15\'2/ =PP3V3_S5_PCH_STRAPS
15 6 =PP3V3 PCH _STRYPS 402 15 6 =PP3V3 /S5 PCH ST| S we
NCSTUER NCSTUER 550! | "X555!| Rus3sl| Ri539t| RIBIGT
R1576'| R1575'| R1574"| R1573'| R1572 R1570'| R1543' 2.7K 2.7K 10K 10K 10K
10K 10K 10K 10K 10K 10K 4. 7K 5% 5% 5% 5% 5%
5% 5% 5% 5% 5% 5% 5% 116w 116w 116w 116w 116w
116w 116w 116w 116w 116w 116w 116w VE-LF VE-LF Ve W VE- L
VE- L VE- L VE- L V- UF VE- L V- UF fvant 402 5 402 5 402 402 402
402 402 5 405 405 402 5 402 5 402 5
NOSTUF
REET| Rris30!| R1590'| R15561
10K 10K 10K 10K
5% 5% N 5%
116w 116w 116w 116w
OF OF OF UF —
PCH SPKR NF“”z NF“”z W‘“’?z W‘“’?z PM BATLOW L 19 46 100
PV GLKRUN L e PCH_GPl CB0_SUSWARN L 19
19 46 48 100 ENET_CLKREQ L 18 36 04
PCH GPI 015 21 25
SDCARD RESET 21 44 100 101 T29 CLKREO L I PCH GPI (P9 SLP LAN L 10
ENET_SW RESET L 21 36 04 PCH GPI R4
PCH GPI O70 TACH6 2 SN VWAKE SO L = PCH GPI 0B 2
PCH GPI O71 TACH? 2 18 21 46 100 .
HDA SDOU 18 56 94 R1517
JTAG T29 TMS 18 89 99
New SP_DESCRI PTOR_OVERRI DE_L strap 1055
116w
VE-LF
402
93 25 10 CPU_CFG<2>
03 25 10 CPU_CFG<16> 03 25 10 CPU_CFG<6> NOSTUFE 1
93 25 10 CPU_CFG<3> 03 25 10 CPU_CFG<5> RlSl%ﬁ =
93 25 10 CPU_CFG<1> S0
03 25 10 CPU_CFG<0> s
402
NOSTUFE|  NOSTUEN NOSTUEE | NOSTUE! R1500"
R1585'| R1586'| R1587" R1588* 1K 1o __PCH FDI_FSYNC<0>
1K 1K 1K 1K
o o g A 1o __PCH FDI_FSYNC<1>
s s s s oz , B 19 _PCH FDI_INT
402 5 402 5 02, 02, 10 __PCH FDI _LSYNC<1>
19 PCH FDI _LSYNC<0>
NOSTUEF NOSTUEF
These can be Placed close to J2500 and Only for debug access NOSTUFFE NOSTUFE [ NOSTUFE R1568" R1569*
R1565°| Ri1566'| R1567 TR ™
1K 1K 1K 5% 5%
50 o 50 116w 116w
116w 116w 116w [rants [rant:
VE- L VE- L VE- L 402 402 5
405 02 , 405
REMOVE THESE PULL DOWN RESI STORS AFTER PROTO
CPU_FDI _FSYNC<0>
100 42 21 QDD PWR EN L 10

10 __CPU FDI_FSYNC<1>

C N 10 CPU FDI | NT
. PCH Eg: GNT:; II: 10 CPU FDI LSYNC<1>
20

20 __PCH PCI_GNT1 L 10 CPU FDI LSYNC<0> ISYNC MASTER=K62 SI J| SYNC_DATE=01/ 09/ 2011

PCH PCl _GNTO L
= NOSTUFE NOSTUEF STRAPS, PULL UPS, PULL DOWS FOR PCH AND CPU
1 1
21 PCH I NIT3V3 L NOSTUFE NOSTUEFE | | NOSTUFE | R1563 R1564 - —
RI560'| R1561'| R1562 > i BTG O
- 1K 1K 1K e 5% ple Inc 051- 8442
NOSTUFR | NOSTUFE| NOSTUFR RYEeRt REehE R1512% 116w 116w 116w ety et Ap ' e,
R1550'| RI1551'| R1552 TOK oK 10K ek ek e, 022 022 8 10.1.0
“ 2 2
e 10K 10K iy vy vy NOTI CE OF PROPRI ETARY PROPERTY:
yaw o yise o o o
wETORED MR < BEERET L AR EEN LS TE |\
2 2 .
REMOVE THESE PULL DOAN RESI STORS AFTER PROTO T e e o e e 15 OF 110
4 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 15 OF 101
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14x 22UF, 0805 | NTEL RECOMVENDATI ON 18X 22UF 0805 (14 Inside cavity and 4 North of processor) 10x 10UF and 10x 1UF CAPACI TORS
PLACEMENT_NOTE ( CL600- C1613) : =PPVCORE_SO_ CPU Place inside socket cavity
16 13 Euw Pl ace inside socket cavity ° : = =
' 1 C1620 1C1621 |1 C1622 [ C1623 [+ C1624 |1 Cl1625 |+ Cl1626 |1 C1627 |1C1628 |1 C1629 D
1 C1600 |t C1601 1 C1602 1 Cl603 |t Cl604 [t Cl605 |+ C1606 |+ C1607 1 Cl1608 | C1609 - 8 - 180UF - %é?mUF - ;SQAJUF - ;SQAJUF - ;SQAJUF - %é?mUF - ;SQAJUF - ;SQAJUF 10U
Be TR /RF —/BF SRR —/—BF SRF /R & o 2 ek 2 %8k 2 %k 2 %8k 2 &8 2 %88 2 %88 2 X8 2 X8 2 g8
T Sl |r G @ s |2 s |2 Gpen |t Gen  |* Ghwen | Ghben |2 s T o e
05- 805-3 805-3 805-3 805-3 805-3 805-3 805-3 805-3 805-3
Jrc1630]: C1631_L C1632_L C1633_LC1634_LC1635_LC1636_L C1637 _LC1638J_ 1639
lmelo 1c1611 |+ c1612 L01613 2 ié\fj —IZ i 2 —IZ i 2 i 2 isg —IZ 2 i —IZ i 2 isg
22UF —— 22UF —— 22UF 22UF 402 402 402 402 402 402 402 402 402 402
ey T & = % 22
% %,
T Shen |7 G |2 G T St on T
805-3 805-3 805-3 05- 3 p—

BULK CAPS ON CPU VREG PAGE 72

CPU VCCI O DECOUPLI NG
| NTEL RECOMVENDATI ON 9X22UF 0805, 16X 0805 pl acehol ders

C 8X 22UF 0805, 6X 10UF 0805
PLACEMENT_NOTE ( C1650- C1657) :
w10 =PPVCCI - .
65 — — Pl ace under socket cavity on secondary side.
1 C1650 1 Cl651 1 C1652 1 C1653 1 Cl654 1 C1655 1 C1656 1 C1657
22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% -1 ZU% T 20% T 20% T 20% T 20% -1 20% 20%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM XSR 2 Gt xR 2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM X5R 2 CERM X5R 2 CERM XSR
805 805 805 805 805 805 805 805
PLACEMENT_NOTE ( C1660- C1665) : _l_
Pl ace at edge of socket. BULK CAPS ON CPU VREG PAGE 72
1 C1660 1 Cl661 1 Cl1662 1 C1663 1 Cl664 1 C1665
10uF —— 10uF —— 10uF —— 10uF —— 10uF 10uF
20% — 20% —— 20% — 20% — 20% 20%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
603 603 603 603 603 603
.|*C1670
B 3%0LF- 0. 00450HM B
20
CASE- D2- SM
page —

Not e: VCCSA decoupling is on regul ator

Menmory ( CPU VCCDDR) DECOUPLI NG

6x 22uF 0805, 5x 1uF 0402. | NTEL RECOMMENDATI ON 9X 22uF 0805
ey, =PP1V5_SO0_CPY MEM
1 C1676 1 C1677 1 Cl678 1 C1679 1 C1680 1 Cl681 1 C1682 1 C1683 1 C1684 1 C1685 01686
22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 1UF —— 1UF —— 1UF —— 1UF
22 T - 3 T =%y — % B — g B W
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERMXSR 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
805 805 805 805 805 05 402 402 402 402 402
SYNC MASTER=K62 AARON SYNC DATE=N A
a1 —
DI RG, NOVEET o
d} Appl e I nc 051- 8442 |D
o 10.1.0

2x 1uF 0402. | NTEL RECOVMENDATI ON 10x 10uF 0805

PLL (CPU VCCSFR) DECOUPLI NG
1x 10uF 0603, 1x 4. 7uF 0603, 1x 2.2uF 0402,
NOTI CE OF PROPRI ETARY PROPERTY:
T EPROHRLEAER LN LS TIE |\
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

16 OF 110

1x 22uF 0805,

A 2x 47uF,
.. =PP1V8 SO_CPU PLL
1 C1693 1 C1694 1 C1692 1 C1691 1 C1695 1 C1690 1 C1696 L 01697
—— 1UF —— 1UF —— 2.2UF ——4.7UF —— 10UF —— 22uF —— 47UF
10% —— 10% —_ 1 —— 16% —— 20% —— 20% —— 20% = 4F
10V 10V 6.3V Y 6.3V 6.3V 6.3V 6.3V
2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R 2 CERM X5R 2 X5R 2 X5R
202 202 202 603 603 805 0805 0805
BULK CAPS ON VTT REG PAGE 78 =
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 16 O: 101




VAXG DECOUPLI NG

I NTEL RECOMVENDATI ON 6X22UF 0805, 3X 4. 7UF

PLACEMENT_NOTE ( C1704- C1709) :

Pl ace inside socket cavity

w0 _=PPYAXG SO CPU

VAXG VAXG VAXG VAXG VAXG VAXG

1 C1704 1 C1705 1 C1706 1 C1707 1 C1708 1 C1709
22UF 22UF —— 22UF —— 22UF —— 22UF 22UF
20% — 20% — 20% — 20% — 20% 20%
6.3v 6.3v 6.3v 3V 6.3v 6.3v

2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805-3 805-3 805-3 5. 805-3 805-3

T VAXG VAXG
t C1710 1 C1711 1 C1712

4. TUF —— 4. 7TUF 4. TUF
10% - 10% 10%
6.3V 6.3V 6.3V

2 X5R-CERM 2 X5R- CERM 2 X5R- CERM
603 603 603

BULK CAPS ON CPU VREG PAGE 73

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) [ BOM OPTI ON
13850586 1 CAP, 4. 7UF, 10% 6. 3V, 0603 C1710 VAXG
11380022 1 RES, 0 OHM 5% 0603 C1710 NO_VAXG
R1750
0
=PP3V! A% DA 1 2
6 3V3_S0_PCH VCCADAC AN\ PP3V3 SO _PCH VCCA DAC F 22 98
5% VAKE_BASE=TRUE
1/ 16W M N_Li NE_W DTH=0. 4 MM
ME- LF M N_NECK_W DTH=0. 2 MM

s _=PP1V05 SO PCH VCCADPLL

VOLTAGE=3. 3V

PP1V05_ S0 _PCH VCCADPLLA F 22 98
RUE

PP1V05_ S0 _PCH VCCADPLLB F 22 98

VAKE_BASE=TRUE

M N_Ci NE_W DTH=0. 4MVI
M N_NECK_W DTH=0. 2MVI
VOLTAGE=T. 05V

SYNC DATE=11/30/ 200

SYNC _VASTER=K62_AARCN
PR T T e

GFX DECOUPLI NG & PCH PWR ALI AS

TRTNG NOVEEr T
d} Appl e | nc. 051- 8442 | D
(<] 10.1.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 17 OF 110
Il NOT TO REPRODUCE CR COPY | T e p—
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 17 O: 101

2

1




8 7 6 5 4 3 2 1

24 22 6 _=PP1V05 SO PCH VOO O SATA
o . —PP3V3 S0 POH 24 22 19 ¢ _=PP1VO5_SO_PCH VCOI O POl E
f
LPC AD< PuLace s resi stor ner e o i R 890
- LPC_R AD=<0> SNV s > @0 a0 o0 R1830" 90. 9
o 27 PCH CLK32K RTCX1 B%g RTCX1 uU1800 FWHO/ LADO EJK S 1 PC R AD<1> N 2 33 LPC AD<1> 16 48 04 37.4 WL 1%
PCH_CLK32K RTCX2 BN39 | rrexe FWHL/ LADL, S%ire WLE 402 'R1820 iow
oa 27 - Pal >
L o — COJGVA\FCSEO NT P/ Laoz] B9 LPC R AD<2> 621 233 LPC AD<2> 46 4 04 ToK s - o E ENET D2R N 320 [perna Ui}ébo SMBALERT*/ GPI 11| BN49 PCH GPI 011 SMBALERT L 1 022
5% 2
SYM1 OF 10 Fwes/ LADS| B0, | pc R AD<3> L 2 33 LPC AD<3> 16 48 0 iriew os a7 (ry—ECLE ENET 2R P - FZZ PERPL COUGAR- PO NT SvBCLK|_BT47 MBUS_PCH CLK o o
RTC RESET L BT41 | RrcRST* 5%17 16! VF-LF 402 i o5 37 PCIE ENET R2D C N = PETNL W._CSP BR49
100 27 18 - Fwea/ LFRAVES | BSLY | b R L A 3 LPC FRAMVE L o a0 o0 2 e E e oD G P = ey v SNVBDATA e SMBUS PCH DATA o o
100 15 _PCH SRTCRST L - 237 ] SRTCRST* ) BKl%—BLBﬁA_W7 “TEP Py N\t AVE LoD Preen e R2D C ¢ P
T oves O R = oo -~ s PCIE MN_D2R N - 20 | PERNZ SMLOALERT*/ GPI 0s0| BU49 SM. POH O ALERT L 10 D
| NTR R L * @3 PWR
w PCHINIRUDER L o ———( | NTRUDER E 5 LDRQLr/ Gl o e PAOEMN RRP - 2222 PERP2 smoclk| BTS1 o sM PoHo ak o o
PCH | NTVRMVEN L BMAL || NTVRVEN SERI RQ_AV52 LPC SERI RO 46 48 PCLE MNI_RD C N & PETN2 BVGO O
wo1s PCH INTVRVENL g 5= L <ED PO E MN _RD G P ; 722 | perpo SMLODATA| @=p—SM_PCH 0 DATA Vea:i» XoEU
os 15 _HDA BIT CLK R o222 | roa Bk SATAORXN_AC56 SATA HDD D2R N 42 03 PCIE FW D2R N - 'J*i; PERNS SM_1ALERT*/ PCHHOT* / GPI O74| BR46 SM._PCH 1 ALERT L 18
AB55 PCIE FWD2R P
BP23 SATROR® AE46 SATA_HOD PR 2 4z 93 PCLE FWR2D C N > E21 zEFRf; SM.LCLK CPI 0582208 - SWL_PeH 1 Ol oD = =7
01 15 _HDA_SYNC R * HDA_SYNC SATAOTXN > SATA_HDD R2D C N oD 42 92 - SML1DATA/ GPI O75| BK46 SML_PCH 1 DATA CED 0 o7
SATAOTXP| AE44 SATA HDD R2D C P el PCIE FWR2D C P - PETP3 g e
BE56
-~ e SRR - SPKR SATALRXN_AAS3 SATA SSD D2R N 12 03 TP_POIE D2R PERM - L7 | PERNA
ADE SATA SSD D2R P TP PCIE DPR PERP4 o M7 | peres
BC22 . SATALRXP 42 93 -
o 15 _HDA RST R L - HDA_RST! 8 SATALTXN AGH9 T saTA SSD ReD € N o 2 o i R - e
AGAT SATA SSD R2D C P TP_PCI E R2D PETP4 E17 | peTPa
oa 56 HDA SDI NO BD22 | ipa_sDI NO L SATALTXP AT g oo <2 0 -
s _TP_HDA SDI N1 a BF22 | \bA soin - SATAZRXNL_AL50 SATA ODD D2R N 42 93 PCl E T29 D2R N<O> - :ﬁ: PERNS
- -
o _TP_HDA SDI N2 22 | HpA_SDI N2 SATAZRXPLAL4S o  SATA CDDD2RP s PQE T29 PR P<0> - PERPS 0] QkoUT PEGANAS o PEG CLKIOOM N oo ©
. _TP HDA SDI N3 222 | DA SDI NG SATA2TXN_AL56 SATA CDD ReD C N 12 0 PCIE T25 R2D € NeO> - PETNS LU CLKOUT PEG A PLA® o PEG CLKIOOM P .
sATA2TXP| AL53 SATA ODD R2D C P oD 2 5 PCIE T29 R2D C P<0> - C16 | peTPs o - - o>
BT23
o410 HDA SDOUT R g = 2% [HDA SDO AN46 J15
5521233&: AN IE SAI? g 522:: . i E E: 5222 ’,;\:1: - zE::Z CLKOUT_DM _N| 21 DM __CLK100M CPU N 1103
B s - DM __CLK100M CPU P
oo JIAGT20 TNS __ gu D225 | HDA DOOK EN'/GPI CB3 saTAz XN ANEG TP _SATA D 2D ON : POILE 729 ROD C Nels - 5] peme akourom P Bl g DM CLKIOOMCRUP eyus
o537 15 ENET MEDIA SENSE g BA5 | ppa pook RsTH/aPiais | <( SATAZTXP| AVES TP SATA D R2D CP . PO E T29 RPD C P<l> 55 | PETPS
:: AN49 PCIE T29 D2R N<2 J12 ckour o N MBS TP POH CLKQUT DEN o ¢
BAG SATA4RXI - TP_SATA E D2RN . = - PERN? MBS TP_PCH CLKOUT DPP
o4 25 XDP PCH TCK - 8 | 97AG ToK ) SATAMRP| ANB0 = Tp SATA E D2RP s POl E T29 D2R P<2> - 12 | PERP? N CLKOUT_DP_P) - {oon ©
o1 25 _XDP_PCH TNVB -0 | 3TAG TV 0) SATAGTXNATSO o TP_SATA E R2D CN s PCIE T29 R2D C N<2> -5 | PETNT L
D g SATAATXP AT o TP SATA E R2D CP . PCIE T29 R2D C P<2> & 13 | PETP7 1 o CLKI N_DM _N_P33 PCH CLK100M DM_N 26 93
94 25 _XDP_PCH TDI - JTAG TDI = - T o ~ | W cLKI N_DbM _p| R33 Pl PCH CLKI0OM DM P am= C
aFaz SATASRXNLAT46 TP _SATA F D2RN 8 PCIE T29 D2R N<3> - PERNS O LL - -
o8 25 _XDP_PCH TDO - JTAG_TDO ] SATASRXPLATAE o TP SATA F DoRP . PCIE T29 D2R P<3> - 10 | PERPS o | LW
saTASTXN A0 TP SATA F R2D ON . % o9 qoom_POLE T29 R2D C N<3> PIEER 02 v 8 cLKI N_DoT_oeN_BD38 PCH CLK96M DOT N 26 93
[ SATASTXPLAVAS o TP SATAFRDCP & oo (oo POLE T20 RIDCP<3> o OIS IpeTPg cLkiNDOT 96P| BFS8 o  POH GLKOBMDOT P mze o
R1822 22 ARS4 Y
o 19 qop—SPL_OLK R R1B22, )\ 1\ 2220:SP1 CLK guR AR5 |'spi_cLk saTAl coved AI53 L\ POH SATAL COVP TOTAL_ETCH_LENGTH=S MM PO E CLK100M ENET N o "5 | cLiour_pal EON Arss
5% 1/16W MF-LF 402 ATS7 AJ55 T THEM TOGETHER VERY CLOSE TO PI NS PLAGE THE RES| STOR LESs T 200w s Frav e pis PLACE RIB30 AT BALL AJ53 POl E_CLK100M ENET P = A6 | oLkauT PG EOP CLKI N_SATA_N CH CLKI00M SATA N 26 93
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- vecsuss_3_6 253 Y32 | vooi 0 27 d 8 VCCCORE_o| AE34
a vecsus3_3 7, M8 AR34 | oo o 16 - VOoocoRE._10| AE36
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PCH VCCSUS3_3 BYPASS 22 18 6 =PP1VO5 S0 PCH VCCl O SATA

22 6 ~=PP3V3R1V8 SO0 PCH VCCDFTERM

s s _=PP1VBRIV5 SO PCH VCCVRM

(PCH SUSPEND USB 3.3V PWR)
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A A
PCH VCCSUSHDA BYPASS PLA 444 AT BALL

(PCH HD Audio 3.3V/ 1.5V PWR)
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1. OUH 0. 5A 0. 1UF
. . PLACEMENT_NOTE: 2 20%
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R ooy PLACE C2488 AT BALL Al19 0. 1UF
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p 1 | | 2 PP1VO5 SO PCH VCCAPLL SATA F 2 o8
1210 M T ee 22 19 15 s ZPP1VQ5 SO PCH YOOI O PCI E
NOSTUFF E VAKE BASELTRUE 22 s _=PP3V3 SO PCH VOC3V3
C2408 | Nos
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10% —T— —— 1UF 1
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1
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1o0v 2 - CERM CERM CERM CERM CERM
3 — 402 402 805-1 805-1 805-1
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4 PLACE C2439 AT BAl BF1
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LA Al
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PROCESSOR M NI XDP bESI o NoTE:
QDT AVAI LABLE ON JTAG =PPVCClI O SO XDP s 25
25 6 _=PPVCCI O SO_XDP e O [ ——
PLACEMENT NOTE: '
! ' PLACEMENT_NQTE=P| ace close to CPU |
CRI Tl CAL Ph/éCEX[;DO TERM NEAR ! PLACEMENT_NOTE=Pl ace cloge to CPU
XDP_CONN 'S oo xoP, [+ XDP, XDP, !
5 ' R2510°| +R2511 R2512 '
DFa02 3000, av ' %2 % yr % '
- 0. 5% <, S% S%
F ST S rF - s, e e .
. . . a2y [t 02, 02, ,
O O PLACEMENT_NOTE=Pl ace cl ose to J2500 | |
1gry—XDP_CPU PREQ L OBSEN_AQ -——10 0" o= OBSEN C0 CPU CFG<16> IR 0 15 93 \ ! '
1 XDP_CPU PRDY L OBSEN Al G S ot OBSEN C1 CPU CFG<17> ) o 5 93 25 11 __XDP_CPU TDO il ,
PLACEMENT_NOTE=PI ace R2501 close to R2500 to minimize stubs o = >~ g g e = e TP cPUTD
T '
XDP_CPU_BPM s 1 [T XDP_BPM L<0> CBSDATA_AQ P 00 10 o o OBSDATA_C0 CPU CFG<0> I 0 15 25 93 93 25 11 __XDP_CPU TMS - ,
RP2500 53 1 C@y—XDP_BPM L<1> CRSDATA_Al e =—10 012 guip OBSDATA_C1 CPU CFG<1> ) 0 15 9 03 25 11 __XDP_CPU TCK
93 11 [T XDP_BPM L<4> 1 8 13 00 14 03 25 11 XDP_CPU TRST_L R '
'
s 11 (TR XDP_BPM L<5> 2 o 7 s 11 (TR XDP_BPM L<2> CBSDATA A2 i ij 00 ig P CBSDATA C2 gﬂ g:? ) 20 15 93 PLACEMENT_NOTE=Pl ace dl ose to CPU PLACEMENT_NDTE=PI ace cl ose to CPU .
o u OE XDP BPM L<6> 3 Liow 6 s 11 (TR XDP_BPM L<3> OBSDATA_A3 Py 00 P OBSDATA_C3 > I 10 15 93 ! XDP; XDP
9 11 [Ty XDP_BPM L<7> 4 5 19 00 20 1+ R2513 R2514 '
% 10 (TR CPU CFG<10> OBSEN B0 21 00 22 o OBSEN DO CPU CFG<8> I 20 o2 . 55}/“ ssiu '
XDP_CPU_CFG 9 10 [TH> CPU CFG<11> CBSFN B1 23 00 24 ot OBSEN D1 CPU CFG<9> T o 03 , yaow yaow '
RP2501 251 5 o028 02, 02, .
' PLACEMENT NOTE: '
27 28
93 10 [T CPU CFG<12> 1 8 93 XDP_OBSDATA B<0> OBSDATA_BO P 00 P OBSDATA_DO CPU CFG<4> T o0 03 YoP . PLACE—TOR/ D / TVE/ TRST* 1
5 10 [TRy—CPY CFG<13> 2 o 4 93 XDP OBSDATA B<1> CBSDATA_B1 2> 00 30 CBSDATA_D1 CPU CFG<5> TR 20 15 %3 R2515 PLACEMENT_NOTE=PI ace close to R1841 TERM NEAR CPU R
o 31 32 - - - i e R R
% 10 ) CPY_CFGe14> 3 Liow & 0 O sl A N 2 1sow | TPXDP_CLKIOOM Py 10 92
5 10 (TRy—PY CFG<15> 4 s 93 XDP OBSDATA B<2> CBSDATA_B2 =10 0 omp CBSDATA_[? CPU_CFG<6> ) 20 15 93 MR £
93 XDP_OBSDATA B<3> CBSDATA B3 PG 00 36 OBSDATA D3 CPU_CFG<7> T 20 92 202
ST 37 38 XDP
O O -
XDP 1 PLACEMENT_NOTE=P| ace cl ose to R1840
PLACENENT_NOTE=P ace ol ose to CPU  RDB Q0 XDP_CPU_PVIRGD PWRGDY HOOKO PG ] DA B | TRCLK/ HOOKA o3 XDP_CPU CLKI0OM P RZE 6
1K XDP_CPU PWRBTN L HOOK1 o 41 42 o | TPCIL K#/ HOOKS o3 XDP_CPU CLK100M N 0 1 2 116w | TPXDP_CLK100M N am e %
CPU PWRGD 5% 1 2116w P O O L /\/v\/
100 21 11 [T 5% LAAN, VCC 0BS AB 431 5 o244 VCC_0BS_CD Mos™
VE-LF S e 202
402 XDP 93 XDP CPU CFG<0> HOOK2. P 45 00 46 o RESET#/ HOOKG XDPCPU PLTRST L 27 o
PLACENENT_NOTE=PI ace cl ose to S\ R2502 XDP_VR_READY HOOK3 ; a7 5 o248 ; DER#/ HOOKZ XDP_DBRESET L oo 1 75 100 < 1K SERIES R ON PCH SUPPCRT P. 28
100 46 25 19 ¢OOT}—PM PVRBTN L 5% 1 /\/g/\/2 1716w 91 5 o0 NOTE: XDP_DBRESET_L pul led-up to 3.3V on P. 28
VE-LF 49 25 Py =SMBUS XDP SDA SDA =10 012 gu iv'e] XDP_CPU TDO M 225 9
402 = 53 54 TRST L
oo ereo s o o 0 o - p—=sas e s e e floolh s ey e
1K -
93 25 15 10 > 50 1 2 116w 53 25 11 (OOT—XDR_CPU TCK TICKO "0 58 NS XDP_CPU_TNE oo 11 25 —PP3V3_S5 XDP_ o 46
VE-LF oP 5916 o522 XDP_PRESENT# Y [ (S T - - - - - a4
202 .
R2504 L , PLACENENT NOTE: |, | PLACEVENT MTE=Pt ace. cl ose (o PaH |
PLACE TDO TERM NEAR PLACEMENT_NOTE=P| ace cloge to PCH '
100 65 64 5 ¢OOT)—PM PGOOD PVOORE CPU s 1 2 yiew 51880774 1 PCH XDP GONN xop, | XOP, XD,
VE-LE ' R25507 [ '+ R2551 R2552 '
0z 200 <, 200 200 ,
' 5% ' 5% 5%
116w 1716w 1716w ,
' M- LF " - LF ME-LF
w0z || 02, 402 ,
= pLAcgnfmJu':rE:P\ ace close to J2550 ! ,
' '
XDP 94 25 15 _ XDP_PCH TDO - - - - - - ' '
PLACEMENT_NOTE=PI ace close to swesoo  R2 500 To Reset Button 94 25 18 _ XDP_PCH TDI . '
XDP_PCH TMS
100 25 11 XDP_DBRESET_L 1 /\/(\)/\/2 PM SYSRST L gy 10 27 40 100 o4 =8 XOP PO TCK T l
94 25 18
%
1/516W PLACEMENT_NOTE=P| ace| cllcse to PCH PLACEMENT_NOTE=P| ace cloge to PGHI
PC|_| M NI XDP VE-LF PLACENENT_NGTE=PI ace. < ps, o PCH PLAGENENT_NGTE=PI ace i ose o PCH 1
PRSI
" R2553'| R2sS4l| ReSS5!| R25S6! '
= '
2o PP3V3 S XOP ' 100 100 100 51 %
5% 5% 5% 5% '
SLF SLF ME-LF x
4% S‘SPT(I SONN ' ik 2 oo 5 402 5 402 5
PLASENENTNOTES B ace close to o1 R2582 " '
# GPl 069 I
100 33 20 AP_PWR EN 5%1 o 21/ 16W J 2 5 ,
m et V70 DF40C- 60DS- 0. 4V ! ,
op F- ST- SM HF XDP !
AN o0 0% 1o " ROS80 1[0 ol R2§78 PLASENENT NOTE=Pt ace ol ose to POH e e o gort © ooy s L 1 '
Is1s o erive . =
100 34 20 B_HUB T_RESET L %1 21/ 16W TP_XDP_PCH OBSFN _A<0> OBSEN_AQ 100" o= OBSEN_CD XDP_PCH GP| O15 BRLANNZHAEW PCH GPLOLS am s 2 , '
) TP_XDP_PCH OBSFN A<1> COBSEN_A1 > 6 ot CBSEN_Cl1 PCH GPI CO_BNMBUSY L am s 2 XDP PLACEMENT NOTE: '
XDP = > O O . - = R2576 PLACRNENT NOTESPI 368 <l 0se to POH ' TME/ TRST* 1
PSP ace ol ose to PoH R2583 o Xe! ° NGPI O/ GPI , mgg{
1 5 XDP_PCH AP _PWR_EN OBSDATA_AQ . 9 00 10 OBSDATA_CO XDP_PCH | SOLATE CPU MEM L “5/:/0&'_/\/\/\ 21/16W | SOLATE CPU MEM L I 2 32 100 e e e e e e e e e Do DL oo o e e e
% 1 = e e = =
100 94 83 20 [Ty—129 DP PORTA PVR EN B L XDP_PCH USB HUB SCFT RST L CRSDATA_A1 =100l o CRSDATA CI XDP_PCH VXM GOOD Xop
- 13 14 R2577 PLASENENT NOTE=Pt ace ol ose to POH
XDP 0 O 0
PLARMENEAPESTS! ace ¢l ose to PoH R2§87 XDP PCH T29 DP PORTA PWR EN CRSDATA_A? 15 00 16 CBSDATA 2 XDP_PCH DP AUXCH | SOL S%1 2%16W MXM_GOOD Yan HEZELY
17 18 TAL
100 36 20 [T ENET PVR EN “51:/5:&'_/\/\/\/2% 16W XDP_PCH ENET PWR EN OBSDATA_A3 Py i foXe! 5 P OBSDATA_C3 PCH GPI O19 SATA1GP Yan FERU szg%s o TPt <t ose to o
O O 0
PRI ace ol ose 1o ot rROS86 TP XDP PCH OBSFN B<0> CRSEN_BO =210 0l 2 que CBSEN D0 TP XDP PCH OBSEN D<0> L S%aAAA2HIoW DR AUXGH SO T 5 19 55 7 5s
T29 DP PORTB PWR EN 91 21/ 16w TP XDP PCH OBSPN Bel> CBSEN B 210 02 g CBSEN DI TP_XDP_PCH OBSEN D<1>
5% = =
04 83 20 [T SLLANNZH 251 5 o268 SATA2GP/ GPI CB6
P XDP_PCH T29 DP PORTB PWR EN CBSDATA_BO =10 02 omp CBSDATA_DO PCH GPI 086 SATA2GP. ams =
P ATEENTAPTE ™ ace ol ose to Por R2581 XDP_PCH SDCONN_CHANGE CBSDATA_BI1 =210 010 quip CBSDATA_DI1 XDP_PCH JTAG T29 TCK szgp73 o g 1 e 10 PO
31 32 R\ te e
O O 0
100 45 20 SDCONN_STATE_CHANGE 5%1 21/ 16W " PCH GPl AL 006 L CRSDATA B2 333 ol 34 R CBSDATA_D2 XDP_PCH AUD | PHS SW TCH EN 5%1 21/16w JTAG T29 TCK O] 25 21 09 9
XDP 20 (TR PCH GPIO14 OC7 L CBSDATA B3 - 35 00 36 o OBSDATA D3 PCH GPI 49 SATASGP T 15 2 szgp79 o NFNT Eg,‘aéi lose to Pad
PLACEMENT_NOTE=P| ace cl ose to 12550 |RD584 - s Ty ACRUENT, NOTE=} 230 «
O O 0
25 o (T)—=PP3V3 S5 XDP 5061 /\/1\};\/2 1/ 16W XDP_PCH S5 PWRGD PWRGDY HOOKO - 3915 0420 g LTPCl K/ HOOK4 TP _XDP_PCH HOOK4 5%1 2 1/ 16WAUD | PHS SW TCH EN P 21 94
b i XDP_PCH_PWRBTN_L HOOK1 — 10 0 g | TPCL Ké#/ HOOKS TP_XDP_PCH_HOOKS
XDP
PLACEMENT_NOTE=P| ace close to S\C  R2585 VCC_OBS_AB 23 5 o4 VCC_0BS_CD
win Or 2 TP_XDPPCH HOOK2 HOOK2. - %150 46 - RESET#/ HOOK6 XDPPCH PLTRST L T 27 w00 <- 1K SERIES R ON PCH SUPPORT P. 28
100 40 2 30 ¢oOT—FM L Tt VM 23 TP_XDPPCH_HOOK3 HOOK3 DT Dy I H DBR#/ HOOKT XDP_DBRESET_L oD 1 2 10
491 5 o0 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28
as 25 =SMBUS XDP_SDA SDA =10 012 o D0 XDP_PCH TDO Yen ELESEY
49 25 [Ty =SMBUS XDP_SCL sal - 2o 0l 5t p— TP XoP TRST L
TCKL NC)&-O o 56 o 1Dl XDP_PCH TDI oDy 18 25 o SYNC MASTER=K62 SI JI SYNC DATE=01/ Ow
-5
94 25 18 XDP_PCH TCK. TCKO -~ 58 o NG XDP_PCH TMS [OO 16 25 4
an S 2T XDP_PRESENT# CPU & PCH XDP
XOP XOP SN e e
C2580 ! 1 C2581 Appl e I nc 051- 8442
0 1uF —— 518S0774 I By pl e . o=
1 ~ o 10.1.0
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1600 15650 BUE_CLK
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A R226250
s_=PP1V05_S0_CK505 1 2 9sPP1V0O5_S0_CK505_F ° ® ° s_=PP1V5_S0_CK505 1 2 98 PP1V5_S0_CK505_F 1 A 2 98 BP1V5_S0_CK508 R e
o RHETERIE ar ax e ELGEAEEIE B0 meax arox | arax
- C2600 * } M LR €2650 * 1 C2651 |* C2652
02
10UF 1008, 0. 1UF 0. 1UF
o2 623V 10%
X5R 2 W5R 2 18y
603 603 202
PLACE I T CLOSE TO L2600 PLACE I'T CLOSE TO L2650
BUF_CLK
L2610 1
FERR- 120- OHM 1. 5A =
s _=PP3V3 SO CK505 1YY Y L2 _wsPP3v3 S0 _cKks05 F o
o402 M KEGCW DTH0. 2nm  BUF_CLK BUF_CLK BUF_CLK
i~ " C2610 * 1 C2615 | C2616
10UF —L—o0.10Fr —Lo0.1F
20% -1 10% T 10%
6.3V 16V 16V
X5R 2 2 XsR 2 X5R
603 402 402
PLACE 1T CLGSE TO L2610
PLACE 1T CLOSE TO FONER PINS
~ © — n N
— o — (] © N < | N
O O O ~ O [’y N~
NOSTUFF IS BN 4 E
'R2616 g g % g8 84 |
10M
| | >
$fiow g g | § § PLACE R2699 NEAR PIN 26
5 402 g CRITI CAL BUF_CLK
BUF_CLK L 9:908 Rziggg
R2§15 = 0aCK505 XTAL IN o 24 |x1 Sl REF PCH CLK14P3M REFCLK R 5%1 2 402 PCH CLK14P3M REFCLK 18 26 o4
- |20 wp PCH CLKIAPSM REFCLK R S%LA AN 03— PCH CLKIAPSM REFCLK ey
s LA NN 2 2260 0 OK505 XTAL QUT o 23 |x2 T
| | cPU* TP _CLK133M PCH N o
R2605 OR R2606 CAN BE CHANGED TO "BUF_CLK" OPTI ON LATER 7\ ve F
WHEN FCI M | S FULLY VALI DATED - > 49| =SMBUS CK505 SCL scL cPul 1 TP _CLK133M PCH P 93 > PCH BCLK 133MHZ
NSQSEBFSF 4 (@ =SMBUS CK505_SDA @=9—2|SDA SRC 2* 511 g  PCH CLKIOOMDM N oo 16 26 93
2 K100M P
100 63 47 45 38 52 19 5 [Ty PM SLP S3 L s 1A NN 210w K505 CKPWRED PD L - L lcKPvRGDY PO SRS w000 > PCH DM / PCl e 100MHz
M- LF 402 27MZ EN SATA* K100M \TA_N 18 26 93
NOST! — PCH CLK100M SATA P
R2606 SATAI 14 g PCH CLKIOOMSATAP i iaze s > PCH SATA 100
0 27MHZ| 29 - CK505_ CLK27M
T PM PGOOD CK505 5% 1 2 116w BUF_CLK -
M- LF 402 R26201 27MHZ_SS| 30 > TP _CK505 CLK27M SS
STUFF THI'S TO POWER DOWN CK505 :/mg& h poT_s6” PCH CLKOSMDOT N ooy 20 20 90
-> 1/ 16W o) = w E
z DOT_96 PCH CLK96M DOT P
Vaoh, b % %l & 8 EE‘ | 9616w PCHCLIGOMDOTP_______qoomy »o 20 2 PCH USB O ock 96MHz
0 0 0 0 0 0
THRM
8684¢%¢¢num B LK
= o o o W N o o 'R2690
AT
M- LF
= 5402
UNUSED cl ock term nations for FCI M MODE
26 18 _PCH CLK14P3M REFCLK
26 15 PCH CLK10OM DM_N
26 15 PCH CLK10OM DM_P
26 18 PCH CLK100M SATA N
26 18 PCH CLK100M SATA P
26 15 PCH CLK96M DOT_N
2010 POH QLKOGMDOT P SYNC MASTER=K62 ROSI TA SYNC DATE=01/ 09/ 2011
FCI M FCI M FCI M FCI M FCI M FCI M FCI M 051 8442 IDE
'R2657 |'R2651 ['R2652 ['R2653 ['R2654 |'R2655 ['R2656 Appl e I nc. -
10K 10K 10K 10K 10K 10K 10K
5 5% 5% 5% 5% 5% 5% ® 10 1 O
1/16W 1/16W 1/16W 1/16W 1/16W 1/16W 1/16W . .
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4 3

RTC Power Sour ces

D2800
BAT54DW X- G
SOT- 363

s _=PP3V3 G3H RTC D

. 1 NI |
Coi n-Cel | Hol der R2800 T
55 PPVBATT G3 RTC 2 A XS\ i+ o0 PPVBATT @3 RTC R 4 N |
M N LINE WDTHE. 3 M NLINE WDTHEO. 3 rm LT
Valthaea sv e ™ yi6w  Volmaaasv o™
s NCx—INC NGZ s NC
1 J2800
BB10201- C1403- 7H
2 Sm
511- 0054

NOTE: R2800 and D2800 form the doubl e-

fault protection for RTC battery.

PCH RTC Cryst al

R2810

[MN_LINEWDTH=0.3 nm

PP3V3 G3H RTC

18 19 22 98 100 18

™M
M N_NECK_W DTH=0. 2 nm
VOLTAGE=3. 3V

PLACE C2810 CLOSE TO Y2810
2810

12pF
o4 10 [TEy—PCH CLK32K RTCX2 . 1 2 94 PCH CLK32K RTCX2 R 4 e
1/5;7/sr'w S%
rR2811% MELF CRITICAL . %;%’M
10Mm Y2810 NC
1/ 18W 32. 768K NC
Kot sw2 7 c2811
Rzgm 402, TopF
o4 10 qoom}—PCH CLK32K_ RTCX1 IAAN2 9a PCH CLK32K RTCX1 R : 1|2
5% PLACE Y2810 CLOSE TO U1800 506
%’/FJE\IQI 50V =

402

402
PLACE C2811 CLOSE TO Y2810

PCH 25MHZ CRYSTAL

PLA 1 £ TO Y2
S e 2815 LR 10 B
R2815 ot
% 10 [Ty POH CLK25M XTALQUT 1A QA 2 o4 PCH CLK25M XTALOUT R 4 ks | 2
DEVELQPVENT 5% I
R2816" iew Z | g sov
1M 402 ol 3 CGERM
59 DEVEL OPNVENF—HO 402
1/ 16w CRI Tl CAgn O 2
s o=z
NSTUFE "t QTS cesie
R2872 > 2o0F
o4 80 10 (oOT}—PCH CLK25M XTALIN 1’\/(\)/\,2 as PCH CLK25M XTALIN R : 12
e PLACE Y2815 CLOSE TO U1800 DEVELCPMENT L)
fraaith 50V =

s _=PP3V3 SO PCH PM

402

'R2897
4. 7K

5%
1/ 16W

5 402

Reset Button

402
PLACE C2816 CLOSE TO Y2815

PM SYSRST L

DEVEL OPMENT
SW2800
NTCD20- CC1J- B260T

1

)

1

SI LK_PART=SYS RESET

OO 10 25 46 100

R2825
o 20 D LPC CLK33M SMC R PLACEMENT_NOTE=PI ace close to u18o0 33 LPC CLK33M SMC o o
1/ V6w
Mo R2826
o 0 D LPC CLK33M LPCPLUS R PLACEMENT_NOTE=PI ace close to u18o0 , 33 LPC CLK33M LPCPLUS. o -
5%
Re827 GAg
o D PCH CLK33M PCl OUT PLACEMENT_NOTE=P! ace cl ose to U1800 33 N PCH CLK33M PCl | N =

402

RTC RESET L

Pl at f or m Reset Connecti ons

Unbuf f er ed R2881
oMT 100 20 [Py PLT_RESET L 33 DEBUG RESET L [T «0 100
1 :2899 MAKE_BASE=TRUE 5%
1/ 16W
NOSTUFRF HELY
NNE 405
2
85 R2882
PLACE THI'S ON THE BOTTOM SI DE 33, ENET_RESET L oD =6 100
= 5%
1/ 16W
NELLF
405
R2892
33 2 FW RESET_L {OOD 3° 100
5%
1/ 16W
VELF
405
129
R2855
33, T29 RESET L [T o 200
5%
1/ 16W
VELF
a5
XDP
R2899
1K 2 XDPPCH PLTRST L @ 25 100
5%
1/ 16W
NELLF
405
XDP
R2898
1K 2 XDPCPU PLTRST L @ 25 94
27 115 _=PP3V3 SO RSTBUE 1/ Tow
Buf f er ed NE;);F MAY NEED TO MOVE LONGER TRACE ONES TO BUFFERED
L2 Megaprecos R2890
u2880 91 PLT RST BUF L A2, PEG RESET L oo 5 w0
2 %
] o
3 R2880 MosT
C2880 * 100K
0. 1UF —— Tiew R238333
Qv , 5 402" 1 2 SMC LRESET L ooy 46 100
402 5%
1/ 16W
VELLF
a3
= R2888
1 33 2 M N _RESET L @ 33 100
/5%
1/ 16w
27 11 ¢ _=PP3V3_SO_RSTBUF e
OPEN- DRAI N BUFFER R238384
890 1 2 SDCARD PLT RST L @Aa 100
“2 5%
74LVC1Q07 yiew
sc704 o2 CPU RESET L
oD 1 200

s =PP3V3 S5 RSTBUF o

c2870 1
0. 1UF
87
CERM 2
o3
. 5 4VHCL
100 71 oa PM PGOOD P3V3 S5 REG 1 \"’27@23*_'%_928
U2870 4 PM RSMRST PCH L 19 100
2 /
3
R2850
100 45 PM RSMRST L 1A 2
5%
1/ 16W
ity
o5
NOSTUFF

SMC PROVI DES RSMRST_L DE- ASSERTI ON DELAY UPON ENTRY TO S5

SMC PROVI DES RSMRST_L ASSERTI ON TI M NG REQUI REMENTS UPON EXPECTED EXI T FROM S5

SMC MAY FORCE A RSMRST_L ASSERTI ON W THOUT AN S5 POWER TRANSI TI ON | N SOME ERROR CASES

PGOOD PROVI DES RSMRST_L ASSERTI ON TI M NG REQUI REMENTS UPON AN UN- EXPECTED EXI T FROM S5 ( PONER LCSS)

VTT VOLTAGE DI VI DER AND PU ON CPU PAGE

SYNC DATE=01/09/201]]
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DI RG, NOVEET
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w029 20 6
, .=PP3V3_S3_VREFMRGN PLACEMENT NOTE:
\gQEFgN(IJQ(gB\LA PLACE R2970, R2971 and C2950 close to DI MM PI N
o =PP5V_S3 VREFMRGN 1 ,\}\9\/2 s PP5V_S3 VREFMRGN A —PPIVS S3 MEM A
VBEENRON A B R I ——
+ 665 Vaos" 0. 1UF 1
EYERLA 9, LUF 35352369 10% R2970
R28 2 §(§‘F§ 1 VREFI\G%%\LA VREFMRGN_A 2 %8
w0 =12C VREFMRGN A SCL 1 2 402 VDD R29 901 1/16W
m ) U2900 121K 1 s LAB21 = YBEEVECN A VREENEGN A b
176w = I L9072/ W ES272TK + 3.5 B Rg994 R2958 2
VL - % . o MARG MVA PPOV7 M VREFDQ A
402 ol 2C VREFMRGN DI MVA SCL _ 3|sq VREFMRGNA gil6 Wi 4 ! 2 VREF N DI oQ H 2 POV75_S3_MEM. oo 25 20 a8
BEO0T-" w1 2C_VREFMRGN_DI MVA_SDA _ 4 5 VREFMARGL N_DI MVA_DACOUT ol 35351961 REFARON A HISW 1w ‘R2971 NOSTUEF
ROQOL = soA o DA BEUSLA Mk VREENRGN A Moo bF R29 + 2950
» ca>_=1 2C VREFVRGN A SDA 1 2 e el 7 1 £2902 0. 1UF
Wit 'R2903 = /ew %OL‘ZI“\, lllﬁw 2 >l<§\r:/e
v OF 12C ADDR = OX5C (WRI TE) 72 18 y MotF 2 ¢ 2402 402
| 2C ADDR = 0X5D ( READ) 16w 2 VREFMARG N_DI MVA OPFB i ol
2402 1
20 s =PP1V5_S3_MVEM B
NT .
. . =PP3V3_S3_VREFMRGN PLACEMENT NOTE
VREF’\TS\‘ B PLACE R2975, R2976 and C2951 close to DIMV PIN
R2919 ~
.. =PP5V_S3_VREFMRGN 1,30 , .PP5V_S3 VREFMRGN B —PPIVE S3 MEM B
5% 312028 6 1 T = VMO I JTVEIVE |
| VBEEVRGN B b 1 BEETFLE VREFMARGI N_DI MVB_DQ s o o
SZ%UF 402 0. 1UF 1
B5E1ELe 050 35352370 10% T R2975
9 S 18Y 1 VREE 8 VREFMRGN B |2 28R R2956 change to NOSTUFF if use VREFMARGIN.DIMB DQ 1K
= 0 acs VoD Boo1o - 1 402 'to drive both VREFCA_A and VREFCA B 1%
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20 28 16 13 11 6 _=PP1VQ SO CPU MEM D
1 C3015 1 C3016 1 017 |(* 018 1 .C3019 1 010 1.C3025 1 026 1.C3027 | 028 1 029 1.C3020 1 021 1 022 1 023 1C3014 1 .C3030 1 C3031 1.C3032 1 C3033 1 C3034 1 C3035 1 036 1.C3037 1.C3038 1 C3039
p— A s A — = Itk = Itk A - i — % —/—i% = 1% A A = 1% A —_— Itk A = It% A A A A p— A A 15
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20 28 16 13 11 5 _=PP1V5 S0 CPU NEM
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603 603 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
31 28 ¢ =PP1V5_S3 MEM B
-
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R R CERM CERM CERY CERM CERY CERM CERM CERY CERM CERM CERM CERY CERM CERM CERY CERM CERM CERM
603 603 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
SYNC MASTER=K62 ROSI TA SYNC DATE=01/09/ 2011} A
1-8442 1
d} Appl e Inc. 051-8
o 10.1.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 30 OF 110
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 29 G: 101

7 6 5 4 3 2 1




8

7

5

2

1

98 30 28 PPOV75 S3 MEM VREFDQ A 1A VR T CAVES 00 2A
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= = M DI MV
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22 20 MEM A DO<3> 2N e b3 DRO—a0 SMEM A_DO:G> o 32 52 30 =MEM A DO<2> 155 [ © VS5-4 vss 501228 X
oA To Sg; 6 IO 0m =MEM A DOST> %0 32 32 50 ZMEM A DO<3> 75 [0 2% oGp O +28 =MEM A DO<6> 30 32 et
22 20 =MEM A DO<B> ZIA[ O g vssror2 Tog [© & b o —28 =MEM A DO<7> w0 32 Er
32 30 SMEM A DO<9> PELY e @ P20 =MEMA_DO<12> %0 32 52 30 ZMEM A_DO<8> 215 O V358 B vss7ol 2 it
A0 e o g I WEN A D13 % 52 52 0 ZMEM A DO<9> 735 [0 0% b bzo222 =MEM A_DO<12> 0 52 -
22 30 SVMEM A DOS_N<1> 27A 12 > VSS_90 oA se5 10 P2 D3 o228 =MEM A DQ<13> 20 a2 MEM DI
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sz 30 SMEM A DO<1l> 35A 8 ﬁf DALOT—57 =MEM A DO<14> o % 52 3 =MEM A DO<10> 338 [ O V510 VSS_11o 228
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52 30 =MEM A DO<26> s7A 0 Vo522 VSS_230 o D\vB Das3 o048 =MEM A DOS P<3>
= 5 D26 Sl I —MEM A DO<30> 658 | 0 \ss 22 568 %0
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o2 30 12 MEM A A<O> oA O Al2/ BC ALlo—22 MEM A _A<1l> 1250 92 o2 30 12 MEM A_A<12> 3510 V0.2 vDD_3 0228
a7AT0 4O ATO MEM A A<7> 12 50 o2 NEM A A<O 0 A12/ BC* m1o-248 NEM A_A<11> =
O VDD _4 VDD 5 88A 92 30 12 85B A 868 12 30 92 =
o2 30 12 MEM A A<8> 89A (q\ 50— 57570 A9 ATO MEM A A<7> e
o2 30 12 MEM A A<5> TN ABO——r MM A A6 12 30 02 o2 30 12 MEM A A<8> sso 4 O VPRSo 868 ’ o a0 20 EEOVIS S3_NEM VREFDO A
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TN B A4O MEM A A<d> ., = 0 A8 A6 o208 MEM A A<6> <
o VDD 6 VoD 94A %2 30 12 A<5> 918 928 12 c0 o
92 30 12 MEM A A<3> 95A = ) 70 O A5 ALO MEM A A<4>
=y 0 A3 A2 O 26A NEM A A<2> 93B | 5 vop 6 948 1
02 30 12 A A<1> EIZN SEA 12 30 92 02 30 12 MEM A A<3> 958 - jiceBde 1 C3130 1 C3131
SoATC A0 MEM A A<O> [ . =N 0 A3 20268 MEM A A<2>
N O VDD 8 vOD © 100A 92 30 12 A<1> 97B 98B 12 30 92
2 SMEM A CLK P<2> 101A i 90 se5 1O A A0O MEM A A<0>
z 0 CKo Kio] _102A ZMEM A CLK P A OB L
32 SMEM A CLK N<2> 103A . OTToaA <3> a2 5 =NEM A CLK_P<0> o0 VP8 — VD90
TosA | © SKD([)) N oK1* o—=n =MEM A CLK N<3> . » SMEM A CLK_N<O> Toss 1O O D oK1 1028 =MEM A CLK P<1> b
02 30 12 MEM A A<10> 107A gAlofA’; VBD_110-—7en Tosg O KO o o102 =MEM A CLK Nel> -
B
2 0 1z MEMLA BASO> 10941 o B0 SO T104 Em 2 BAsi> 12 30 02 02 30 12 MEM A A<10> To7s [ © VPO-10 M T
TTIAT S uop 1o NS O AS L 12 30 92 o2 30 12 MEM A _BA<0> Toos | © ALO-AP BALOT—-55 MEM A BA<L> 12 30 92 s0 ¢ =PPOV75 SO MEM VIT A
0230 12 MEM A VE L 113A D VDD_130—4—oo e [0 2° RAS* O MEM A RAS L 12 20 02
022012 MEM A CAS L 115 | O V\cis* S0* O—7en MEM A CS L<2> 12 02 o2 30 12 MEM A VE L T1ss [ O VP12 voD_130--3228
A0 9 coToo-+158 MEM A CDT<2> 12 02 o230 12 MEM A CAS L 1156 [ © /5. sor o11222 MEM A CS L<0> 12 02
o2 %0 12 MEM A A<13> T19A 8A13’ 4 VDD_150-—5o T O s w06 1125 MEM A CDT<0> e * C3150 1 C3151
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o 12 MEM A CS L<3> 121A [0 G %Tig_ CEETN VEM A COT<3> 12 02 o2 30 12 MEM A A<13> 1198 g XlD?M VDD_15 04—= T, % Tt
123A 105 oot MEM A QDT<1> 2 2 53
12315 vo_1 VDD,170 124/4 5222 MEMA CS L<l> 123 o st e 13_ 1228 12 02 S L P
157A O TEST VREFCAO 1222 PPOV75 S3 MEM VREFCA A 45 20 o6 Tseg 1O VDO_16 VDD 17 01248
52 30 =MEM A DO<32> 7oA | O V526 VSS_2704—=00 12769 55T VREFCAO-—12°2 PPOV75 S3 MEM VREFCA A_ 20 30 o0
52 30 SMEM A DQ<33> 1A O D2 DQRBEOT—=-1 SMEM A _DO<36> % 2 12 2 ZMEM A DO<325> Toog 1O V8526 vss_27 01288
T33O DX3 D®B70 =MEM A DO<37> 0 ZVEM 0 D@2 DQB6 o208 =MEM A DO<36> =
0 Vss_28 vss 2 134A 22 20 A DO<33> 1318 1328 %0 %2 STACKED SO- DI MM CONN.
s 30 =MEM A DQS N<4> 135A o > 290— = T335 10 P83 D®B7 O =MEM A DO<37> o o
42 50 SMEM A DOS P<d> FETZY e VO 52 30 SMEM A DCS Ned> 1355 [ O o528 vss 2001223 o e
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O D®B5S Vss 3204444 e 1428 - % 32 ctTon
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LIy s > 340154 s 30 MEM A DO<41> Taos [ © D20 D450 =VEM A DO<45> %0 32 === 77 l
To3A O V5S35 DQS5* o2 =MEM A DOS N<5> LB Te1g 1O DM vss_ 34041208
155A 5 \D/‘:; 20 156A =MEM A DCB P<5> 30 32 153B 0 VSS_35 DQ85* O 1-28 =MEM A DOS NeS> 30 32
52 30 =MEM A DO<42> 157A | O 236 VSS_8704— =0 T e D5 o228 =MEM A DOS P<5> 0% Page Not es
s2 50 SMEM A DQ<43> T50A | O D22 DQA6 04— =MEM A DQ<46> 50 32 2 20 SNEM A DO<425 o7 O VSS_36 vss_37 04268
T61A] O voe. A T =MEM LA DOsAT> o 32 52 30 =MEM A DO<43> 1508 | O D2 DQI6 oo =MEM A DO<46>. %0 3
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1894 | O OV DQS7 o120 =MEM A DOS Pe7> w5 0 VSs_47 DGST* O —ooD =MEM A DOS Ne7> FSYNC TERCKE2 ROSITA SYNC_DATE=01/00/ 20L1]
32 30 SMEM A DQ<58> To1A | O V5548 VSS_490-12 e e 0as7 o008 =MEM A DOE P<7> - DDR3 SO D
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CPU CHANNEL A DQS O -> DIMM A DQS 7

MEM A DQS N<O> - e =MEM A DQS N<7>
MEM A DQS P<0> — — — =NVEM A DQS P<7>
VARE_BASE=TRUE ) ROE
MEM A DO<7> SMEM A DO<57>
MEM A DO<6> WARE_BASESTROE =MEM A DO<56>
MEM A_DO<5> VARE_BASE=TROE =MEM A_DO<58>
MEM A DO<4> - BASESTRUE =MEM A DOQ<59>
MEM A DO<3> =MEM A DQ<60>
MEM A DO<2> —MEM A DO<61>
MEM A DQ<1> =MEM A DO<62>
MEM A DO<0> =MEM A DQ<63>

VARE_BASE:
CPU CHANNEL A DQS 1 -> DIMM A DQS 6

MEM A DQS N<1> — A DS N<6>
MEM A DQS P<1> — T A DQS P<6>
MEM A DO<15> =MEM A DQ<49>
MEM A DO<14> ] =MEM A DO<52>
M A 13> =MEM A _DQ<51>
MEM A DO<12> 2 =MEM A DO<50>
MEM A DO<11> WARE_BASESTROE — =MEM A DQ<48>
MEM A DO<10> VAKE BASESTROE — =MEM A DQ<53>
MEM A DO<0> e = =MEM A DO<55>
MEM A DO<8> mv u:iESE=|R¢ = =MEM A DOQ<54>
CPU CHANNEL A DQS 2 -> DIMV A DQS 5
MEM A DOS N<2> —_— =MEM A DQS N<5>
MEM A DOS _P<2> VARE_BASE=TRUE NO TE! I=|K¥’6EMAD(EP<5>
VARE_BASE=TRUE — NO_TEST=TRUE
MEM A DO<23> — =MEM A DQ<40>
MEM A DQ<22> VARE BASESTRUE — =MEM A DO<45>
MEM A DO<21> VARE_BASESTRUE —MEM A DO<46>
MEM A DQ<20> MARE BASESTRUE  — =MEM A DOQ<47>
MEM A DO<10> WARE_BASE=TRUE =NEM A DO<41>
NEM A DO<18> WARE_BASESTROE — =NEM A DO<44>
MEM A DO<17> WE—B&:Tﬁ =MEM A DOQ<43>
MEM A DO<16> m; u:iESE=|R¢ = =MEM A DQ<42>
CPU CHANNEL A DQS 3 -> DIMM A DS 4
MEM A DOS N<3> =MEM A DQS N<4>
MEM A DOS P<3> VARE_BASE=TRUE NO TE: I=|K¥’6EMAD(EP<4>
VARE_BASE=TRUE NO_TEST=TRUE
MEM A DO<31> — =MEM A DO<37>
MEM A DO<30> VARE_BASESTRUE— =MEM A DO<33>
MEM A DO<29> VARE_BASESTRUE —MEM A DO<35>
MEM A DO<28> WARE_BASESTRUE =MEM A DO<34>
MEM A DO<27> VARE_BASE=TRUE =MEM A DO<36>
MEM A DO<26> VARE_BASESTRUE =MEM A DOQ<32>
MEM A DO<25> WARE_BASESTRUE =MEM A DO<38>
M A DO<24> WARE_BASE= TRUE =MEM A DO<39>
—PASESTRUE —
CPU CHANNEL A DQS 4 -> DMV A DQS 3
MEM A DQS N<4> A DQS N<3>
VARE _BASE=TRUE
MEM A DOS P<4> — —ROE :l\l)flt |=|KE]: A DQS P<3>
MEM A DO<39> — =MEM A DO<28>
MEM A DO<38> VAKE_BASE=TRUE =MEM A DO<29>
MEM A DO<37> VARE BASESTRUE — —MEM A DO<27>
MEM A DO<36> WARE BASESTROE — =MEM A DO<31>
MEM A DQ<35> WRRE_BASESTROE — =MEM A DQ<25>
MEM A DO<34> VARE_BASESTROE — =NEM A DO<24>
MEM A DO<33> WARE_BASESTROE — =MEM A DO<26>
M A DO<32> VARE_BASESTROE — =NEM A_DO<30>
—BASESTRUE —
CPU CHANNEL A DQS 5 -> DIMM A DS 2
MEM A DOS N<5> — =MVEM A DQS N<2>
MEM A DOS P<5> VPR BASESTRUE — NOTEST=TRUG\ A pog peap>
VARE_BASE=TRUE — NO_TEST=TRUE
MEM A DO<47> —_— =MEM A DQ<17>
MEM A DO<46> VARE_BASE=TRUE =MEM A DO<16>
MEM A DO<45> WRRE_BASESTROE — =MEM A DQ<22>
MEM A DO<44> WARE_BASESTRUE =MEM A DO<23>
MEM A_DO<43> mjx =MEM A DO<21>
MEM A DQ<42> — — =MEM A DQ<20>
MEM A DQ<41> WARE_BASE=TRUE =MEM A DO<18>
M A DO<40> WARE_BASE= TRUE =MEM A DO<19>
MEM A DO02 R RASESTROE
CPU CHANNEL A DQS 6 -> DIMM A DS 1
MEM A DOS N<6> =MEM A DOS N<1>
MEM A DOS P<> _ MARE BASE-TROE  — NOTEST=TROEE A pos pei>
VARE_BASE=TRUE — NO_TEST=TRUE
MEM A DO<55> =MEM A DO<12>
MEM A DO<54> VARE_BASE=TRUE =MEM A DO<13>
MEM A DO<53> VARE_BASESTRUE =MEM A DO<10>
MEM A DO<52> VAKE_BASE=TROE =MEM A DO<15>
M A 1> mjx =MVEM A_DO<8>
MEM A DO<50> _BASE= =MEM A DO<9>
MEM A DO<49> VARE_BASE=TRUE =MEM A DO<11>
MEM A DO<48> VARE_BASESTRUE —MEM A DO<14>
VAKE_BASE=TRUE
CPU CHANNEL A DQS 7 -> DIMV A DQS 0
MEM A DOS N<7> —_— =MEM A DQS N<O>
MEM A DOS P<7> VARE_BASE=TRUE NO_TE! I=|K¥’6EMAD(EP<O>
VARE_BASE=TRUE NO_TEST=TRUE
MEM A DO<63> — =MEM A DO<5>
M A 2> VARE BASESTRUE — =MVEM A_DO<d>
MEM A DQ<61> = =MEM A DO<3>
MEM A DO<60> — =MEM A DO<2>
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14 |crei LT PRTPWR2/ BC_EN2* | 16 TP USB HUB2 PRTPWR2 =PP3V3 S3_USB HUB ; 1 35
s | | NosTUrR 1 698 PRTPWR3/ BC_EN3* | _18 TP _USB HUB? PRTPVR3 . .
R3604 R3692'| |'R3694 R3 34 |bLim it PRTPVRA] BG ENa* | 20 TP Uss Hups PriPwRs  R3680 R3682
10K > |
10K © NOSTUEF 10K § 0s 10K 10K
iew i iew iew acs1+ 13 TP USB HUB2 OCS1 118w 18w
M- LF M- LF 40'2 " 17 > > M- LF M- LF
5 502 u3614 5402 2 ocs2r |17 TP USB HUB2 OCS? 2625 w65,
M24C02 oscar (19 USB EXTB OC L 4
WP_HYB2 7:W:* M.P8 S osca* |y 21 USB EXTD OC L 43
1
— gs?aé 6 scL CRI Tl CAL R36011 RBI AS| 35 USB HUB2 RBI AS o4
T: iézz = 19,,K VBUS_DET| 27 USB HUB2 VBUS DET
402 1 EO 1/16W CKPLUS WAl VE=NDI FPR_BADTERM
2l NCSTEFE | . 265, useoM UP| 30 USB HUB2 P N o
3o R3665 |1?3K666 R3K667 useDP_UP| 31 USB HUB2 P Pz s
VSS THRM_PAD 50(/3 %\5,3 THRM_PAD
W 1/16W 1/16W
< o LF M- LF M- LF — ~
J 2402 2402 &
< 3690
= = 3 1 2
1%
1/ 16W
M
| 402
9sUSB_HUB2_VDD1V8
M N_NECK W DTH=0. 25MV
M N_LI NE-W DTH=0. 5MM

98USB_HUB2_VDD1V8PLL

MNLINE WDTHO. 5W |1 ~3894 |1 F627

M N_NECK_W DTH=0. 25MV 0 1UF

1 C3628 630
L g 1UfF T L I0F
T, &y T, 18

X7R- CERM X5R
402

ISYI\C VASTER=K62 S| JI
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CAESAR |V PONER ENABLE CIRCU T CAESAR |V ACTIVITY LED
80 37 3s =PP3V3_S3 ENET_ PHY_ FET

3V3_ENET_PHY_FET = SO || (S3 POVER && ENET_PWR_EN)
PLACEMENT_NOTE=PLACE L3800 CLOSE TO U3900
L3800
4. 7o 0. 8A =PP3V3 S3 ENET PHY FET
1 2 ENET SR LX 37 98 NOSTUFF — DEVEL OPVENT D
PCAA031B- SM klg(’;‘:&*%B:H:E& SW R3856 1R3815
M(:“%A N A ,.=PP3V3 S3 ENET PHY 1,\/3/\/2 PP3V3 S3 ENET PHY FET . 30
SW TCH_NODE=TRUE 55 W Eﬁ Ei& 5%
DI DT=TRUE NOSTUFF Hew K R 5:9 W ey
110E53 850 505 NETTSBRING TYPE=SW TCHNODE 282 ot
FOO606P_G [ SRR
— ENET SR VEB 2 o AT SOT6 o R
- RSS2 o =2 LED3500
T < fo 1o AVA vt
=PP1V2_S3_ENET_PHY s ATT- ¥ i UKSOREEN: ENET ACT
= 'R3855 To )
10K 1 C3853
PP1V2 S3_ENET | NTREG v B = % K
= o8 402 16V
Wﬁﬁ&fﬁﬁ%& oW " R3852 B Una (??3:52 o7 [-ENET_TRAFFI CLED L — ENET LED ACT L
825 [+ C3827 |+ C3828 |1 C3829 |1 C3830 |: C3831 1C3826 VaTtAGESL2v , 100K ENET PWR EnpeLE L 1] 2 = TPRE_BASE=TRUE
UF L0 1UF -0 1UF -0 1UF -0 1UF -0 1UF 0. 1UF NV 11
S 18 S 18 S 18y S 18 S 18 ‘F 187 18w 100
X5R X5R X5R X5R X5R X5R ity SER
2 402 402 402 402 402 402 402 16V
ENET PWR EN L 402
PLACEMENT_NOTE=PLACE CLOSE TO L3800 PLACEMENT_NCTE=PLACE CLOSE TO L3800 ,
R3802 ('E 852
CAESAR |V WAKE# | SOLATI ON B ory) T
B .
3 1o 4 C
' ragon 5) B85
=PP3y3 S3 ENET_PHY FET 5 2 a0 o oW
100 25 20| ENELUI_?V\JSI 5N> 1 2 ENET PWR EN R 2 GI |_s 'sor- 363
1/5;/G{’W 1
'R3870 Mios"
@870 19K 1
SSMVBK15FV, hal 1/ 16W L
SO VESM 5t CAESAR |V 25IMHZ XTAL
100 75 53 19 (o POLE_VWAKE_L 2'1' il NG MAKE e = =ENET VAKE L o -
o 57 [rmy—ENET_CLK25M XTALO . L ,\2/(\?/0\/2 sENET_CLK25M XTALO R .
CAESAR |V SW RESET GATI NG ooa1l| W 3T AL —
R3815;’|\_/I ok CRI TI CAL
" 75 S00qH 5]
7 «=PP3V3_SO_ENET Pl = SM 3! 2X2.
%rg4 4b§v2 19750177 "—'IV 4
o5 57 ENET_CLK25M XTALI IAQA 2 ENET_CLK25M XTALI R I
5
100 27 oy ENET_RESET L 1 o 1w
4 ENET RESET LOGIC L w6 00 "hot"
0s 21 15 [y ENET_SW RESET L 2 U3889 oD w
PLACEMENT_NOTE=PLACE CLOSE TO U3900
3 R3§57
o8 a0 ENET_CLK25M XTALI
C30880 1 o ENET_CLK25 aosc 1A 5,\%,\ 2
L1UF —— h
1 B
0

CAESAR |V RESET CONNECTI ON

R3829
AN 2 ENET_RESET_LOG C R L = >

94 36 [TI) ENET RESET LOG C L
A

i

402
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BCMb7765 ENET SR pins are internal 1.2V switching regulator. See note for SR DI SABLE bel ow.
I f disabled: Ckay to float VDD, VDDP & LX pin. VFB nust always connect to =PP1V2_S3_ENET_PHY.
I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Speci al Star routing needed on these pins. Decoupling on Pg 37. _
281mA (1000base-T max power, Caesar |V) R3901 PP1V2 S3 ENET PHY 36
396mMA (1000base-T, Caesar ||
w0 57 35_=PP3V3_S3 ENET PHY FET . 1,\/3/\/2 ENET 3V3 S3 SR IN ¢ )
i BloreE 13980 | C3981
W UF T AN, TP Tonce 0. IUF—-0. 1UF
402 wﬁn&%ﬂvm»n 3 389 1d% o R Lx
1 CRI TI CAL 2 2 X5R £ 36 98
%3?6'? L3900 235 402 VI??‘—’F;(U?;Rcla\;Bd EReadeLrR 170 Internal 1.2V Switching Regul ator pins.
20%, FERR- 600- OHM 0. 5A A R3900 o7 = NE U ENET_SR VEB 46 o5 CElngI;(Z:?)L
2 & =
o5 3 2 o5 PP3V3 S3_ENET PHY XTALVDDH : /\/g/\lz o8 ENET_XTALVDDH FERR- 600- OHVH 0. 5A
M N_LINE_W DTH=0. 4 mm M N_LI NE_W DTH=0. 4 mm
sM M N_NECK_W DTH=0. 2 mm 5% M N_NECK_W DTH=0. 2 mm s PP1V2 S3 ENET PHY AVDDL 1 2
= VOLTAGE=3. 3V C3900 * 1716w VOLTAGE=3. 3V AN LTNE W ETTED. 4 7o 1
0. 18 Mos” MN NEGCW BTH=0. 2 nm sM
VOLTAGE=
XTR cgm C3921 * N C3920
CRI Tl CAL 0. 1UF —— —— 4. 7UF
L3905 = iV 8%
= . 2 2 Y CRI Tl CAL
FERR- 600- OHM 0. 5A XTR: CAESI;I xgg CERM 13925
p! 1 2 98 PP3V3 S3 ENET PHY Bl ASVDDH FERR- 600- OHM 0. 5A
M M NNEGCW BTH-0. 5 1 = 3 >
e i © 3905 ( PP1V2 S3 ENET BHY POIEPIL -
0. 1UF M N_NECK_W DTH=0. 2 nm M
19% VOLTAGEST. 2V
2 X7R CERM C3926 * 1 C3925
CRI TI CAL R 0.1UF —— —— 4. 7UF
L3910 = 16V 6.3V
= . 2 2 Y CRI Tl CAL
FERR- 600- CHW 0. 5A e a5 L3930 1
1 y 2 95 PP3V3 S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
M M NNEGW DTHE0. 2 1 - PP1V2 S3 ENET PHY GPHYPLL 1 (Y 2
VOUTAGESS. 3V R3910* 1 CG3910 1 C3911 P RLT REW DTHED. 4 T q
4. 7K 0. 1UF 0. 1UF MNNEGKWDTHE0. 2 mm M
o i i va e
116w 2 X7R CERM X7R- CERM C3931 ¢ B C3930
M 402 402 —_ 4
02 , 0. 1UF 4. TUF
m%¥ :I— 10%
6V 6.3
X7R-CERM 2 2 X5R-CERM
= = 402 603
R3940° 'R3941 1 C3917 |* C3918 (3915 * 1 C3916
4. 7K 4. 7K 0. 1UF
5% s 19 SR & 5| ~|K[B[S] I 8] & a| 8§95 S| 8] 8|S C3936 ! + C3935
36 6_=PP3V3 SO ENET PHY 1710w e 2 18 2 BV 010k — L To0F
WELE e LF 40 402 AVEDH _/VDDO é ! L T E Vb 1006 10%
2 2 2 8 o %‘ é 2 X7R Cern 2 2 %nY LR QUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
2 2 'q 0 x > O 402 805 the card reader on-chip I/0O
1R3942 [0 ] i
C3950 = T & o ﬁ‘ ; Connect only to U3900 pin 20.
0. 1uF Current w —_ =PP3V3R1V8 ENET LR OUT
o5 18¢OM}—PCLE_ENET_D2R N 1|2 ”JGW Euemt;ng oM T 5 B = — .
402 S| stor a
1" : U3900
v %3?5':1 ENET_VMAI N_PRSNT - 58 |VMAI N_PRSNT (1 pD- ENET) BCMb7765 TRDO_P| 40 ENETCONN MDI_P<0> 38 o5 4 PP3V3R1V8 ENET LR OUT REG o
POl E ENET D2R P 02 1] . QFN-8X8 TRDO_N_41 ENETCONN MDI__N<O> 38 95 DEVEL OPVENT DEVEL OPMENT KW ETHES- 3
o5 10 (0T} 0sPCI E ENET D2R C N &2 [POE TXON TRD1_P|_44 ENETCONN MDI_P<1> o ' VOLTAGE-T. 8V
1o% 9sPCIE ENET D2R C P 22 POETOP TRDL_N 12 ENETCONN VDI N<1> 38 95 1 2970 |* =971 | 3972 lNC(STUFF NOSTUFF
C3955 bt 0sPCI E_ENET R2D P - 33|PCE RXD P TRD2_P = E ! m P<§> o 4. 7TUF —— 0 1UF —— 0. 1UF ?%959 1.C3959
0. 1uF - gy TRD2_N| NETCONN N<2> 38 95 2% T, v T, v
34 | 6.3V 16V 16V 10PF
o 1oy PCLE ENET R2D C P e | =POE ENET R2D N - PAERNON TRDB_P| 50 ENETCONN MDI_P<3> w0 2 R |2 anosm (2 kR osm Viow ey
— M- LF
XA 53 15[y PCI E CLK100OM ENET P 3L |PCIE REFCLK P TRD3_N_49 ENETCONN VDI N<3> 3 95 DEVELOPVENT | 2402 Z com
16V C3956 % 1907y PCI E_CLK100M ENET_N 20 |PCI E_REFCLK_N
R 0. 1uF g _ R GPI 0 0| S5 =
o 18 PCIE_ENET_R2D C N e 2o ENET RESET LOGIC R L - LIPERST*  (1pp) " NC
D i ot - CPIOURBUS RS g MUST DO REMOVE ¢/ R3959 AFTER PROTO 2
R3943 v 94 36 (OO} ENET CLKREQ FET L &—OKREQ () RE*/GPIO2[ 9 g ENET MEDIA SENSE ¢ [ 15 10 55
- Hos 3 . NOTE: Programmabl e pul | - up/ down DEVELOPMENT
so[TR)—=ENET _VAKE L H 2 ENET WAKE R L - VWAKE (o) (1 Px- ENBD)_DETECT/ WE* |gL____gge 95 ENET_SD DETECT L R3960 0 LAAAZ SDOONN DETECT L am s
(See note) v SD_DETECT can only be used active |ow due to errata h ELOPNVENT . M eW  MeLR a0z
VE-LF 100 21 15[TRY ENET_LOW PWR - 4 [Low PWR (1pD) (1Pu-ENET) CR_CMD/ CLE| 26 g o5 ENET SD CMD R3961 DEV, V! SDCONN_CVD am s o
WAKE# 402 - = - - PLACEVENT_NOTE=PLACE NEAR LB%UDEVELODNENIS 1716W  M-LF 402
—_— +| 21 ENET SD CLK R3979 SDCONN_CLK
Mist isolate fromPCle WAKE# if PHY ENET SMB CLK O |SVB_CLK CRCLK/ RY_BY -2 PRGN e ALace R teoe UV :ms% TTeW WTF 407 0D o o2
is powered-down in S3/S5. Standard ENET SMB DATA -— 10 [SMD_DATA (1 po eNeTM CR_DATAO| 25 @ 2= ENET_CR DATA<O> R3971 33 DRV a . SDCONN_DATA<0> @
N-channel FET isol ati on suggest ed. ENET SOLK 66 |scak CR_DATA1| 24 @@= 2= ENET_CR DATA<I> R3972 33 DEM Ems’“ Lew ML 402 gpenN DATA<1> G o
If PHY is always powered then alias D - CR DATA2| 23 g 05 ENET CR DATA<2> R3973 33 DEU ENTS%  1/16W  MELF 492 ghoONN DATA<2> D 5 %
a7 ENET_M SO -4 1SI / LI NKLED* . - S/ OMENTY 1716w W-LF 402
=ENET_WAKE_L to PCl E_WAKE L. D er oS! - s CR DATA3| 22 g 05 ENET CR DATA<3> R3974 33 3 SDOONN_DATA<3> & 5 o
YD " - SO z g CR DATA4| 52 g 05 ENET CR DATA<4> R3975 33 DF ENB% 1/16W W-LF 402 gpoN DATA<4> oo = %
. G T -
37 D> G Cs* g CR_DATAS| 53 gy o5 ENET CR DATA<5> R3976 33 NENF® 1716w M-LF 402 SHoONN DATA<S> D %
| G 7 -
TP _ENET SPDLOOLED L - 2 |SPD10OLED*/ SERIAL_DO (o) E CR _DATAG| 54 gy 95 ENET CR DATA<6> R3977 33 MENP%  1/16W  M-LF 402 ophoqN DATA<6> & 5
o6 GOT}—ENET_TRAFFI CLED L @57 |TRAFFI CLED*/ SERIAL_DI (oo = CR_DATA7| 55 guuiy?5 ENET CR DATA<7> R3978 33 NENP%  1/16W  M-LF 402 ghoonN DATA<7> o o
- . 5% 1/ 16W M- LF 402
o5 3o[T> ENET_CLK25M XTALI e 18 |XTALI i::ﬁi:z; CE*/ MB_| NS* NC ENFT CEL MG INS L =TRUE No M5 (Menory Stick) Insert feature needed.
- CR_LED/ ALE] - ENET _CR PWREN oo s Control signal to light LED or control SD bus power.
95 30 (OOT} ENET CLK25M XTALO = 19 [xTALO -
- (1 PU- ENET) CR_WP*/ XD_WP* 57 - SDCONN_WP. Yanu R
9sENET_RDAC & 38 |RDAC (NO I PU OR | PD- ENET) XD_DETECT|_68 g ENET SR DI SABLE R3980 1K LAAA, A—NOSTLEE =PP3V3 S3 ENET PHY FET 5 37 a0
- THRM_PAD = - (See note) 5%  1/16W  M-LF 402
PHY Non-Vol atil e Menor 2
y 'R3965 © ENET 1.2V SR IS ENABLED | F FLOATI NG R3981 LK IANA S T Iew W LF 70 ENET supports both active-levels for W
i i 1, 24K =
ROVI contai ns MAC address, Pq e config ENET_CR Si gnal s Etﬁﬁ%gé&ﬁé gg;; NSE ﬁggg ——
info as well as code for Bonjour proxy. J/ 1EW = — Etﬁg%géﬁﬁé gg;i NSE ﬁggﬂ
i , 402 NT_NOTE=PLA 75 NEAR
Avoids need for EFl to programat startup. © BCM requests SD CR[0: 7], CMD, CLK ternination. PLACENENT NOTE-PLACE. R3976 NEAR L3800
(Required ROM size 1 Mit) PN T EbrACE Faorh Noan Loa00 =
50 57 5 _=PP3V3_S3 ENET, PHY FET = ENET_SR DI SABLE PLACEVENTNOTE-PLACE 1575 NEAR 3900
If ENET switching regulator is
1 N used, this pin can float (alias to
R34997ﬁ R34997ﬁ o 1 3990 TP_). If not used, nust be pulled
" 5% =) VCC —L 0. 1UF to 3.3V ENET via 1K resistor (not
%}E‘é\/ :,L}E‘év T 10% provided on this page)
3990 R -
DBO 202
R30904 Sa G 8s1
o ENET K ENET R 2 1 ENET |
37 SCL. _1/\5{)4\2/2 SCI_é SCK OM T_TABLE Sl - MOS| am
. ENET CS L irasw - 4 e SYNC_MASTE SYNC_DATE=01/09/ 2011]
[mmcrg 8 o ENET M SO
ENET SYe L 5 Jupr - — oD < ETHERNET PHY ( CAESAR |V)
ENET SRESET L 3 JRESET* R3990 |'R3997 102/ 8 e
GND 051- 8442
= 4.7 4.7K App| e Inc. -
NOTE: Pull-down on SO plus internal pull-ups on wew oW <) 10.1.0
other 3 SPI pins CO"fngfes ENET for Fhe 2402 21402 NOTI CE OF PROPRI ETARY PROPERTY:
Atnel AT45DB011D (1Mbit) ROM If a different THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
ROM i s used then the straps nust change. Tﬁg:PCBESSCRPAG?EES T(CZ)FTFE FacgﬂvPUr NG
NOTE: ENETM requires S| pul | -down instead of SO = | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 39 OF 110
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111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
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THI S PAGE

I S DI FFERENT

BETWEEN K60 AND K62.

CRI TI CAL
T4000
LFE9249APF
1|Ter sa MCTH 24 ENETCOWN MCTO
o5 37(ry-ENETCONN MDI_P<0> 2|TD1+ |1cr: 1CcT | MX1+4 23 ENETCONN MDI_T_P<0> ey 56 05
95 37¢gry-ENETCONN VDI _N<O> 3lton- % Fwxa-| 22 ENETCONN MDI_T_N<O> ey, 36 95 NOTE PAIR AND PIN POLARITY SWAPS ORI TI CAL
J4000
4|TCT2 MCT2[21 ENETCONN MCT1 RJAE; NIgsPHKGZ
ENETCONN MDI__N<1> 5[TD2+ |1CT' 1CT | MX2+ 20 ENETCONN MDI_ T N<1> ENETCONN MDI_T P<1> 1 ENET_MDI
o5 B SRPLUS VAT VE R PR SADTER 2 — SRR VO TR D 38 % 95 3B LE) o | TRANCPO
CONI B o5 30(@ry—ENETCONN MDI_ T Nel> 21 TRAN_NO
o5 37(@ry-ENETCONN MDI_P<1> 6/TD0- P _mxe- |10 ENETCONN MDI_T P<1>emrm 50 o5 CCPLUS W Vee1D R ssores 55 aagEry ENETCONN MDI T N<0> 31~ | 1Ran p1
o5 30(B)—ENETCONN MDI_ T P<2> 41 TRAN P2
7|TCT3 MCT3| 18 ENETCONN MCT2 o5 30y ENETCONN MDI_ T N<2> 5 o| Tran N2
o5 57(PryENETCONN DI P<2> 8|TDs+ |1CT: 1T | MX3H 17 ENETCONN MDI_T_P<22 ¢z 20 05 GKPLLS v vE=PDn FPR BADTERM 95 sagEr)— ENETCONN MDI T P<0> 61 TRAN_NL
95 3B ENETCONN MDI_ T P<3> 7 o TRAN_P3
e ENETCONN T N< 8
o5 37y ENETCONN VDI _N<2> olTps- % L wxa-[16 ENETCONN VDI _T_N<22> s 50 05 i o M &= o] TRAN_N3
9
10|TCT4 MCT4 15 ENETCONN MCT3 —100] SHI ELD
4 PI NS
11 (TD4+ |1CT: 1CT |
o5 37y~ ENETCONN_MDI m’;‘jﬁjrm S |_°§ Yok EF E—— ENETCONN MDI_T N<3> 50 05 1 s1eo0mm
o5 37(@ry-ENETCONN MDI_P<3> 12[To4- % 1 wxa-|a3 ENETCONN MDI_T _P<3> /sy 50 05
1570071
ENETCONN TCT, - 'R4000 |'R4001 |'R4002 [*R4003
7‘% 7‘% 7‘% 7‘%
1 C4001 [+ C4002 |+ C4003 |1 C4004 /6w /6w /6w /6w
0. 1UF 0. 1UF 0. 1UF 0. 1UF AR T e -
28% 28% 209% 28% 2 2 2 2
10V 10V 10V 10V
2 CERM 2 CERM 2 CERM 2 CERM
402 402 402 402
ENETCONN
J_ M N_LINE W 0.4 MM
= M N_NECK_W DTH=0. 2 nm
NOSTUFF
PLACE ONE CAP PER TCT PIN N 046'00
NOTE: Check with PHY and Magnetics MFR to determine what to do with center taps. p— }OO%OOPF
2 2
1206

NOTE: BOB SM TH TERM NATI ON FOR EMC.
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Et her net Connect or
BTG OVEET
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7 mMI1/0 =PP3V3 SO FWPHY 6 39 40 41
o 138 mA
4120 ¢ 4121 * 4122 ¢ 4123 ¢ c4124 *
1UF —— 1UF —— 1UF —— 1UF —— 1UF
100 —— 100 — 100 — 10% —— 10%
% R o3V 63V R
203 203 203 203 203
A L4130
L 120- OFM 0. 3A- EM
114 m Firewre PHY s PP3V3 FW FVPHY VDDA LYY YL
™ N_LT NE W DTHEO. 4 T
M N,NEQ_(,W DTH=0.2 MM 0402-LF
C4130 * C4131 * C4132 3| VTR
1UF —— 1UF —— 1UF ——
100 —— 100 —— 10%
613V 613V 613V
CERM 2 CERM 2 CERM 2
402 402 402
K18 has 0.475-ohm upstream of L4110
L4110 Al L4135
0 _=PP1VO_SO_FWPHY 120- OAM 0. 3A- EM = 3.0 15 120- OAM 0. 3A- EM
135 mA 1 (Y |2 s PP1VO_FW FWPHY_AVDD | 2B POE BerOeg P IEC g S8 Des 4 PP3V3 FW FWPHY VP25 LYY Y )L
™ N_LTNE W DTHEO. 4 A ™ N_LTNE W DTHEO. 4 T
0402-LF M N_NECK_W DTH=0.2 MV M N_NECK_W DTH=0.2 MV 0402-LF
VOLTAGE=T. OV C4136 | VT3V
1UF
10%
6.3V 2
e
203
110 mA Digital Core 0 M VReg PWR
1 C4100 1 4101 14102 14103 14104 1 C4105 1 C4106 C4141 1 C4140
— 1uF —1uF —— 1UF 4 1uF — 1uF — 1uF ——1UF 0. 1UF 1UF
To% = To% = 0% T 10% T 10% T 10% T 10% 200 10%
8% 8% 8% 8% 8% 8% 8% Y 8%
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM CERM 2 2 CERM
955 955 955 55 55 55 55 203 55
PLACEMENT_NOTE=P| ace C4170 cl ose to U1800
PLACEMENT_NOTE=P| ace C4171 cl ose to U1800
APN: 33830753 -> 25%8&1{5&%&:%95 ol 3l 2| 8| 2| o| 2| ¢ 2| s|s 8 =3 sl g 040133;}}““ POE FWR2D C N Ve B
" 10% X5R 402
DD10 ~—— VDD383 ——— ~—VDDH— VP~ VP25 VREG PWR C4171 1| |2 1v PO E FWRD C P 16 03
T . 1UF,
NCx—BL2 |ATBUSB cac;lll caL PCIE_RXDON NS g 03 POE FWR2D N 0. TUF 00| [xsr a0z ™
NCx—A2 |ATBUSH PCI E_RXDOP|_N___ g 03 POIE FWR2D P
U4100 iy . CA4175 1 | |2 1ev
NCx¢—ALL IATBUSN PCIE_TXDON_N g os POE FWD2R C N POIE FWD2R N oD =
FV643 PCIE_TXDOP| ¥ g 03 POE FWD2R C P 0. TUF20%] [xsr 402
a0 FW PHY DSO 12 DSO (1PD) NT-19 — - | CA176 1|2 v paE Fwiom P J—
E 2 L BGA -
. Ex m g % Zs Ds; (: ) -y s REFCLKN|_'® PCI E_CLK100M FW N 1599 U TOF0%] [ier 402
D - E2H(1 POBNT 2L B EXPRESS B REFCLKP[ M0 o,  PCIE CLKIOOM FWP am o % P ACEVENT NOTESPLAGE Gil7e GLGRE 10 L4100
Ao@%ﬁiTW\ON
FW PO TPA P 8 =
BN A g (TPAOP NT-4 (I1PUTCK M o TP FW43 TCK
a5 a0, FWP1 TPA N 85 _|TPALN =
== - NT-3 (IPUTDI| 2 g TP FW643 TDI _
05 a0 Bry—FWPL TPAP gy 5 (TPAIP TEST CONTROLLER | PU) TDO_M - TP FV643 TDO =PP3V3_S0_FWPHY 6 39 40 41
905 a0gBry—FWP2 TPAN gy P2 _TPA N B3 _ITPA2N NT- 1 (| pU)T M8 - TP_FW43 TMS
95 10 gy FW P2 TPA P oS [TPR2P 1394 PHY -1 (IPY) - e
s0Ery_FW PO TPB N s | TPEON NT-2 (1PU) TRST* ML g FW643 TRST L R4165" 'R4166
1By EWPO_TPB P /> | TPEOP 10K 10K
6By FWPLTPBN g ® [TPBIN 118w Tiow
FWP1 TPB P % |TPBLP NT-10 (1 PD) Y abh 6"
05 aoqEryFWPL TPB P~ gy WAKE*|h2 o FWPME L [T 15 21 100 2 2
95 40, FWP2 TPB N B4 ITPB2N NT-12 (| PD) \ -
98 a1 _PPVP_FW PHY CPS W P2 TPB P '~ |TPE2P FIXME! 1! - TYPO I N SYMBOL REGCTL REGCLT| D13 gy FW643 REGCTL
PLACENENT_NOTE=PI ace cl 0se to 4100, B10 05 aoq@ry—FWP2 TPB P~~~ gy POWER MANAGENENT \ vaux_petect] & @=—FV643 VAUX DETECT
R4160" 40, FW PO_TPBI B7_|ITPBI ASO FIXVEIt! - TYPO IN SYMBOL VAUX_ENABLE _ VAUX_DI SABLE| D2 TP_FW643_VAUX_ENABLE
200K 40 FWP1 TPBI AS S [TPBI AS1 NT- 13 (OD) CLKREQNL 12 FW CLKREQ L 15 100 'R4164
18w woC@y FWP2 TPBIAS gy % ITPBIAS2 10K
i
022 FV643 RO e11 [Ro vt
FW643 TPCPS 510 |TPCP: L6
- TPePs NT-16 (IPD) SCIFOLK| @ gu TP FV643 SOFOK
SCF NT- 14 (1 PD) SCl FDAI NGt TP_FW643 SCI FDAIN 1
C4150 TP FW643 NAND TREE o, K [NAND_TREE NT- OUT NT-17 SOl FDCUT_‘-—W TP FW643 SCI FDOUT. =
e R0 Fvgss REXT o Jrexr o e Trrwessone
1] 2 o5 FW CLK24P576M XO LAAN 2 9s FW CLK24P576M XO R & ]xo NOTE: ZTA;\‘XX notes Zho"" NT-15 (IPD) SOFMA T2 g TP FVE43 SCIFMC
Y v 2 FWOLKPAPSTEM XI g Gisli NT-9 =1 s
2 CRITICAL 116w
Seru 7\ n05 TP_FW643 SE M3 ISE (1PD)
402 1 1 - N12 F
:,Xé:;igwm Rglgii |1qg41170 = Y s Jowt (1 Py SERI AL EEPROV N,\; Z 2& -~ — V643 430_
O;lzjl.Pil i 1% TP_FW43 MODE A - J2 IMODE_A (1 PD) NT-18 2
Lz et e TP _FV643 CE -__tslce (1PD) |
I ¢ R I e TP FW43 FV620 L g ©O2FWE20% (1PY) M SCELLANEQUS
Sov K18 has a different crystal > TP FW643 JASI EN g O JASI_EN(IPD) NT-11
40'_‘;"" TP _FWs43 AVREG - AL0_IAVREG CHI P RESET NT-5 PERST* ;M - FW RESET L @ 27 100
- -
= TP_FW643 VBUE 13 \/BUF
. FW643 PU RST L - FWRESET* (1 PU) NT-8 1Rsllﬁ3
10K
RA162 40 FEV643 OCRIO CTL g 912 [OCR CTL_V10 5%
1 C4162 213 |oCR CTL_V12 it
External power-on reset (IPU 100K): 470K ?33%,: NCx—=2HCCR_CTL_V12 (Reser ved) - 462"
Per LS, R4162 and C4162 can be NOSTUFF -> 118w 0% VREG VSS
Yoz , ? CERMOGR mB58gmmlmlﬁﬁaﬁgaasagi%ii;:ﬁzgzﬁz@@:ﬁg ] 4
= = SYNC VASTER=K62 ROSI TA SYNC DATE=01/ 09/ 2011
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T
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FW643

1. OV GENERATI ON

Term nati on
Pl ace close to FireWre PHY

CRI TI CAL
00
BCP6916DG
SOT1223-4
1 40 39 0 SPP3V3 SO FWPHY 3 | h I 1C4210 |1 C4211 |2
4 Lo fUF L g fuR
L 2
1C4200 |1 C4201
——2 2UF —4— 2. 2UF
T, 8% T, &%
So5MLr So5Lr

1394 PHY

a1 a0 30 6 =PP3V3 SO FWPHY

DATA/ STROBE OPTI ONS

NOSTUFF
1R4255 1R4256 'R4257
10K
5%
1/ lGW 1/ lGW 1/16W
M- LF
2402 2402 2402
20 EW PHY DSO L
30 EW PHY DS1
39 EW PHY_DS2
1R4258
1/ lGW
2402

THERE ARE THREE FI REW RE PORTS, BUT ONLY ONE | S USED. NO STUFF MEANS THAT
IT IS IN BILINGUL MODE PULL-UPS ASSERT/ ENABLE DATA STROBE ONLY MODE, FW43
HAS | NTERNAL 100K PULL- DOANS, ONLY PULL- UPS NECESSARY.

TPBI AS 4
(I I l
AN W D T
M N_NECK_W DTH=0. 08MV
1 C4250 e
0, S30F R45265(£ R4251
2 éEé}l\/A X5R 1/ 18W 174 16w
CLF M- LF
PPIVOSO_FW VD = =PPLV0 SO FWPHY % 402 402, 402
RXRECK LEnGIFESN
1
CA212 | CA213 L‘Bgﬁ(ﬁgﬁ BrFES: oMM
% — 20%
2 &
805-1
» EWPO_TPA P — EW PORTO_TPA P 4 o
CT TO CAPS W TH 0.4 SQ I N HEAT SINK s EW PO_TPA N = NRKE BASETRUE FW PORTO_TPA N u o5
» EWPO_TPB P — VAKE_BASESTRUE EW PORTO_TPB_P 4 ss
» FWPO_TPB N = VAKE_BASE-TRUE EW PORTO_TPB_N 4 o

VAKE_BASE=TRUE

| GNAL_ MODEL=EMPTY
SI GNAL_ MODEL=EMPTY S| > e

'R4253
R4252*
56050 2392
1% 1/16W
1/16W M- LF
CLE 5402
402,
—4
EWPO TPA C{
'R4254
C4254 1 4. 99K
220'35'\,:&_ § Laew
B 2 2402
202

2ND & 3RD TPA/ TPB PAI R UNUSED

» FW P1_TPBI AS — NC FW PORT1_TPBI AS
— MAKE_BASE=TRUE
NO_TEST=TRUE
NC FW PORT1_TPA P
VAKE BASE=TRUE
NO_TEST=TRUE
NC FW PORT1_TPA N
VAKE_BASE=TRUE
NO_TEST=TRUE
NC FW PORT1_TPB_P
VAKE BASE=TRUE
NO_TEST=TRUE
NC FW PORT1_TPB_N

VAKE BASE-TRUE
NO_TEST=TRUE

FW P1_TPA P

o5 39

FW P1

o5 39

TPA N —

FWP1_TPB P —

o5 39

FWP1_TPB_N —

o5 39

» FW P2_TPBI AS — NC FW PORT2_TPBI AS
= VAKE_BASE=TRUE
NO_TEST=TRUE

TPA P — NC FW PORT2_TPA P
— MAKE_ BASEZTRUE
NO_TEST=TRUE
NC FW PORT2_TPA N
VAKE. BASESTRUE
NO_TEST=TRUE

NC_FW PORT2_TPB_P

VAKE BASE=TRUE
NO_TEST=TRUE

NC_FW PORT2_TPB_N

MAKE BASE=TRUE
NO_TEST=TRUE

FW P2

o5 39

FW P2_TPA N

o5 39

FW P2_TPB P

o5 39

FW P2_TPB_N —

o5 39

NOTE: AGERE' S RECOMMVENDATI ON FOR UNUSED PORTS
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| NRUSH RESETABLE PTC

POUR COPPER TO SI NK HEAT ?4%%“5_ chuqé%ﬁ(jW;;C;E :3;5 F:;\F;m
ORI TI CAL 0. 3AMP- 60V : 2 _FW PHY_CPS 20 50
@350 i 2 T T 4 B
12 VOLTS FDCB10PZ s Vaag=ioy o 2w
14 WATTS MAX PER PORT SsoTe SMDO30F- SM
POUR COPPER TO SI NK HEAT
g o s N A
o _=PP12V SO FW ,:PP12V SO VG OK 1933, _.P12V FWR [¢7) D4300 F4300 550
NP 35V FERR- 250- OHM
M NREGK W BTHS. S 5% M NREGKW BTG, S FDC610PZ &
VL NEw) W YN e ssore P12V FWCL 1 NJ2  «P12V FWD 1 2 «« FW PORTO VP _F . LYY Y L2 FW PORTO_VP
2%'11:2 M N_LI NE_W DTH-1. 7MVI | LT M N_LINE_W DTH=1. 7MVI M N_LI NE_W DTH-1. 7MM sm M N_LI NE_W DTH-1. 7MV
© M N_NECK_W DTH=0. 5MVI M N_NECK_W DTH=0. 5MVI M N_NECK_W DTH=0. 5MVI M N_NECK_W DTH=0. 5MVI
VOLTAGE=T2V CRS08- 1. 5A- 30V VOLTAGE=12v 603 VOLTAGE=T2V VOLTAGE=T2V
< = FAST NON- RESETABLE FUSE
J_L - THI'S FUSE WLL NOT BLOW ! 9403;_%9
’ e 3 NOSTUFF IT |I'S HERE FER SAFETY ONLY 0% SHOULD BE DONE AS A POVER STRI P( SUBPLANE)
5 2
cERy 2 4301 5.1V D4305 R
) MVBT2907AXG F D4301 - MVBDI14XG
! s MVBZ5231BXG 2> sorz3
| sor2s T
N ™ 1 1
R4352
sS4 1K 41 FW CURRENT LIM T
8w RA301 PORT O
1y %‘QK FW TURNJON V 1394B
/16
i ‘R4302 |'R4303
2 15K 20K CRI TI CAL
FW CURRENT_LIM T_Q 1/ 10W 1/16W J4300
855" 2" FWB- PL- K60- K62
3 2 2 F- ANG TH
M\/BT29§23A(%|2: Q 1 FW FET LINEAR LIMT QUT o 05 41 10 gy FW PORTO_TPB_N _ 1] P GTPRR
SoT23 EWFET LINEAR LIMT IN qmpm s NO_TEST=TRUE 9
2| PLACE CLOSE TO COMPARATOR 95 a1 40 LB FW PORTO_TPB P e i OTPB+?VP
1| c4302 |'RA307 ) ;
LO1UF < 20K N —H——osane
20%
2] o i s 11 10 gy FW PORTO_TPA_N [ or fwe
402 2 NO_TEST=TRUE FW PORTO_TPA R 5
' o a0 FW PORTO_TPA P PR DRy L
_L < NG TEST=TRUE o™d
= 10
D4302 e | ()R
Rf()%JOK4 BAS40XG == o 0031%': e 514-0769
1 2 FWFET LINEAR LIMT FB 1N]3 8% —
50 1 AREF needs to be isolated fromall 5}(,,2
L/ a6 =PP12V,.S0_FW sonz3 local grounds per 1394b spec 402
k i When a billingual device is connected to a L4
beta-only device, there is no DC path £
1 041394 between them (to avoid ground offset issue) -
. g, 1u R4335!| |*C4335
+ 2 $5¥ erm BREF shoul d be hard-connected to |ogic 1M 9.%1UF
U4Ngé)30 402 ground for speed signaling and connection 1180 2 ?(8/::,1
5.1V 6 | _ O-{ S = M:;,ggz 603-1
D4303 < sy — ¢
R140300K5 ic;]rzz = =
ST FWCURRENT_LIMT 4 2 FWCURRENT LIMT R 3 1 FW CURRENT LIM T _RD 2| —
5% N oy FWFEET LINEAR LIMT IN 3 +!,> = W EET LINEAR LIM T _QUT gy +
et MVBZ5231BXG o

=PP3V3_S0_FWPHY

PLACE CLOSE TO COVPARATOR

ACTI VE " LATE VG’

|
\
!
\
\
\
\
C4350 ,
. 0. 1UF :
! PLACENENT_NOTE=PLACE L4350 CLOSE TO 14300 XTR CAIIE%\I;II 2 ,
\
—
\
\
' U4350 = '
\ TPD4S1394 \
. TP_FW LATEVG VCLMP 3 VCLNPCR.LTL.PCAL b1+ EW PORTO_TPB P (g i0 41 o5 '
, FWPVR_EN 4| EN D1- FW PORTO_TPB N CBD w0 41 55 '
! NOSTUEF D2+ FW PORTO_TPA Py o 21 o5 ' W TA SYNC_DATE=017 007 2011
D2- FW PORTO_TPA_N a0 a1 05 !
: 'R4350 ap D . FI REW RE CONNECTOR
o2 e ez T
' 116w ! h
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BOMOPTI ON OPTI ONS FOR SATA PORT Al AND A2

Al A2 ODD_SATA: P1 ODD_SATA: P2
SSD ObD X
obD X

USE OF PORT A2 FOR SSD IS NOT | NTENDED VI A BOMOPTI ON THOUGH MLB SUPPORTS | T.

5V ( SSD)
5V (ODD)

1.4A/ 0. 8A/ 0. 03A
1. 5A/ 1A/ 0. 14A

S| LKSCREEN: SATAO

SATA

PORT A0 FOR HDD

J4510
EP00- 081- 91
M ST- SM
ol C4510 : |2 SATA HDD R2D C P
o 2 @=—| 22 SATA HDD R2D P [ 0.0T0F | [T0%ga
3 SATA HDD R2D N 18 93
or—* " | 4511 :(|: SATA HDD RRDC N —m= =
o 0.01UF | [10%
o2 g2 SATA HDD D2R C N 16V 402
o i GE— CA515 1 | : _ SATA HDD D2R N
o 0.01UF | [1%cTw oo
CRI TI CAL e 18 93
51880251 ~ CA516 : || 2 SATA HDD D2R P

10% CERM
16V 402

0. 01UF

SATA PORT Al FOR SSD/ ODD

S| LKSCREEN: HDD PV\R

HDD Power

51 97 101

50293, 68171- o1 =PP12V_SO_SATA ., 12V 240.8
1
g_z_ I =PP5V_SO SATA . .5v 1.2a4/0.34A
ok
MER L4511
5 FERR- 220- OHM
8'7—‘ o HDD_OOB TEMP_FB , (YY" . HDD OOB TEMP_FILT
CRI Tl CAL 0402
518S0813 | 4518 1 CA517
T0UF - —— 10UF
P R PR
4 1206-1 603

SATA PORT A2 FOR ODD

S| LKSCREEN: SATA2

SI LKSCREEN: SATAL OSDASgTﬁBZ =PP3V3_S0_ODD
453 1735574 ressol]
1735574 VRS RAg20
- C4530 SATA SSD_R2D C P 14
= 0. 01UF ]| e O— 1180 ODD_SATA: P2
O~— R 10 93 ~ 100 4520 1 || 2 SATA CDD RD C P
— C4531 1 || SATA SSD R2D C N —<g* * aw| o 4922 0.010F | [T 1 02
W e o SATA SSD ReD P ’_‘ 0-onF 1 I At | OS2 g | 5 SATA CDD ReD P 4521 1 ||2  SATA ODD ReD C N —<IH* ™
At O ——@m— 53 o | o SATA 0OD RPD N 0.01UF 1%
53 gm o SATA SSD RPD N AL O bl SATA:
W I 4532 1 (|- SATA_SSD_D2R_N | o s SB AR =4
G\D| O 0.01UF | [0 CTR™ 55 - SATA ODD D2R N
B | G155 g | SATA SSD D2R C N i 1oV’ 402 |—@‘: B B | O — 55212 g DZE g s 0. 0I0F 3 18 03
- 1 B+ e 93 18 9
B+QZ§ Sagp| SATA SSD 2R C P C4533 1 || » SATA SSD D2R P ,_@ GNDgS7 > 0_45231 2 _SATA ODD D2R P —D
G\D| O 0. 010 Tov 303" [RETL, ooD_SATA! B3
DP%H—XNC DP| O-——XNC| )
+sv| & P2 ODD_SATA: P1 VIO P3 ODEMS-%TAZ :I]D_Z
o ks R4531 +5v| o SMC_ODD_DETECT
e g PR SMC_ODD_DETECT | o we fae coo derecr 2 3
MDD O s \/\/\/\ 42 46 101 @) O IPs /50/60
G\D| O 1/51D/§w DD SATA: P1 G\D P %/F1 o CODD_SATA: P2
el o o5 RA532 1] “02 RA522
~15 ,2PPSV_SO_SATA PORTAL 2 1 PP5V_SO_SATA FET,, o1 a2 , s PP5V_SO_SATA_PORTA2 , 0 PP5V_SO_SATA FET ...
CRITI ](_:ASL 0361 ODD\N/S@E;TTE&EE\W —YPESPOVER P8 518- 0361 CDD_SATA P2| CDD SATA P2 VaLTAGREY 1 OER P
>18- 1 C4537 |: CAB35 505" 1 CA527 |1 (4525 o0s
L T0UF TUF ODD_SATA: P2 _— %SO%UF 1% \FF
= 1Y RA533 4 2 388 RA323
2 xR —F aR , O =PP5V SO SATA . 503 402 2 1 =PP5V_S0_ SATA 6 a2
e = 178w
WE-LF Vo5~
SATA Activity LED
s 5. =PP3V3_S0_SATALED - E&L) %l'g%
..=PP5V_S0_SATA 298 . 0, PP5V_S0_SATA FET .
M_P3. 3X3. 3 5% VOLTAGE=5V
#_Bﬁl}\:l NET_PHYSI CAL_TYPE=POVER
SATALED R L 805
DEVELg:;\/ENT R4?0%3K1
R %
N 1158
. PCH SATALED L — “ SI LK_PART=SATA ACTI VE 4022
T nessETRE .. =PP12V SO0 SATA
L paggo =
. ODD_PWR|GATE
2 18V u4501
202 SLG5AP001
— 50 TDFN On= 2-5V
R4g01 G 5 wuthﬁngwm SYNC_DATE=01/ 09/ 2011
02w OOD PYREN L 1,0 2 sbo e T
% NCX—" 35352499 "[—*NC SATA Connect ors
VE-LF B e umvi-num‘amz =
I l d} Appl e Inc. 051-8
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USB/ SMC DEBUG MUX  #earers SWT%g%O S5 RAIL

=PP3V3_G3H SMCUSBMJX

R4654 i 15"" —
=PP3V3_S5_SMCUSBMUX|
15550329 Gl
L4630 oM NDJO\/UX. YES
o FERR- 220- OHM 2. 5A Moz
Current Limit at 2.1Anp (@ S3 & S0) w PPSV_USB_PORT3 1 (Y Y Y 2 s PP5V_USB_PORT3_F
CRI TI CAL MR ECRE W DTH=O. 6MWog 5% MCUSBMUX| \KAQI\JT?%E W DTH=0. 6MM I CR-I_ 3
04600 M N_NECK_W DTH=0. 2MvCR! T! CAL 15580329 »PP3V3_S Bl , NNECK-W DTH=0. 2Mv
TPS2561DR L4660 C4650 * :
SON FERR- 220- OHM 2. 5A 0. 1UF M OMUX: YES J463O
s =PP5V_S3 USB 2lno  auril® s PP5V_USB_PORT2 LYY Y2 éﬁ\gi’ 3 CRITICAL aLs USE- K6OK62
L3N our2| 8 MKW DTH=0. 6MM RE%A 0z 1 Ve 120 O 90NA —0
22 USB_EXTC OC L 10JFAULTL* (LIMZ ILIMINL M NOREGK_W DTH=0. 2 awarae SMCRXL 7 S Iwe MJOWUX: YES Y+ L SAVER T A
as USB BXTD OC L EgFaULT2* 1| 46031 i C4630 w661 :| | C4660 w0 47 30 SMC TXCL ‘v UAB50 w2 ]gmussDMXEON 4 [TV s U8B PORTEN IO [VBus C
34690 0. 1UF 0.01uF 0.10F L 5 01uF Pl 3USB102ZLE f— oRTS O | DATA-
, e i W O i s EaDE 7l TGN Naaagts 8 w— ] 0
C4601 1t 602 5 len2 THRM 1/ 16W CAEEQA 2 2 c%g'ﬁ" c%g'ﬁ" 2 2 c%ﬁ'ﬁ" 45 35.USB_EXTD N 6 o 9s USB D MJUXED P 4 o lao
0.1UF —— ~-330UF GNDPAD Mass
837“ 20% A - = = 10 2| 5| 3 4 6
cEi 2 2 8.3V = = (PUT CAP ON CONNECTOR S| DE) 8 ocE* SEL ope e +
& DoL-su L Place R4600 very close to ILIMpin wPP5V USB PORT2 F G\ND 6jvBus = ] < = 514-0768
- M N_LI NE_W DTH=0. 6MM e
ot s PM EN USB PWR 15550329  MNNECK W DTH=0.2M1 R4651 < 1
LCZ'_(TS'&)L 1,290, - D4630
CRI Tl CAL FERR- 220- CHM 2. 5A e RCI_SL/F’:\MI?QESOZ
U4620 s PP5V_USB PORTO 15550329 1 (Y Y Y 2 s PP5V_USB_PORTO_F VECLF R4(0352 RTIGAL
Frtivad KN CT RE W DTH=0. 6 M OVUX: NO 4 2 1
— TPSZSSC,\.GlDR M NN W DT, 20 L4620 C4633E_ 04658 M N_RECK_W DTH=0. 2MM /Y
s s =PP5V_S3_USB 2 ino our1l @ FERR-220- OHM 2. 5A U 3 W
L 3lint out2| 8 PP5V_USB PORTL g VG2 NO
- VOLTAGE=5V 402 o
24 USB EXTA OC L 10 JFAULT1* ILIM_Z ILIMIN2 M R‘rkn';c"ﬁ%-WD
O = USB_DEBUGPRT_EN_L
s USB EXTB OC L SqFAuLT2* C4623 1 e = — I m-l_ 2
CRITT CAC 0.1UF CHOOSE USB
0861%% |t 4622 4 len i PP5V_USB_PORT1_F CHOGSE SMC
. [ E. 4 = 5 CERM CERM
20% o B2 THRM 402 402 XPNAPRE W D=0, 61 T AL USJB’4K66%'962
cERy 2 2 832V, 1anT QD M N_NECK_W DTH=0. 2MM L4621 e T
CASE- B3L- SM - (PUT CAP ON CONNECTCR SI DE) 125. SRR 5
= Pl ace R4620 very close to ILIMpin DLPONS O
N J4610 ) ] ;
USB- M356- K60- K62 95 3a_USB EXTC N — o5 USB_PORT2_N EDN \éi;}i_ B
CRI TI CAL F- ANG TH 95 3a_USB EXTC P 5 3 O
! 5" PORT 1 R v e == 113
120;2%4&?0% o |ao
—,_4FWYW3_\ SB PORTL N o |vaus Ao o d A
USB_EXTB_N 95 POR o | DATA O[Q O
e u ' ion: — e Emsome £ bt EVELE 1514-0768
1 2 A o |an
2 5| 3| 4
Joe 29370 +—O
= 514-0770
1G\D
—
D4610
RCLAMP0O502
SLP1210N6
CRI TI CAL
CRI TI CAL USB- \I\JIG466I96% K62
USB PORT POVER: L4601 F- ANG- TH
120- OS?AOQOMA —SO
EACH PORT | S HARDWARE Capabl e of : DLPONS
STATE VAX M N ( WTH N THE TOLERANCE) m VBUS Pm O

S0, S3 2.7A 2.1A -- PER PORT os 2aUSB EXTA N - 95 USB_PORTO_N [

WHEN CURRENT HI TS LIM T, TPS2561 BECOVE CONSTANT CURRENT 95 3aUSB_EXTA P o5 USB_PORTO_P |
AND STAY AT THE LIMT LEVEL UNTIL THERVAL SHUTDOWN WHEN JL.NCTI ON REACH 130C L (Y Y Y L2 = = 1

SCFTWARE W LL ALOW 500MY PORT, PLUS 2700MA EXTRA POJER TO BE Jd o ap W@m A
distributed to approved devices on a lst-cone, 1lst-served basis. 2 2 p 6
foms 512 0770 EXTERNAL USB_CONNECTORS

= DI RG, NOVEET
EXAMPLE: Port 1 - iPad fast charging 2100mA 1UG\D 051_ 8442
Port 2 - Wred Keyboard 1100mA Appl e I nc.
<)

slolnls
0000

10w
1O

Port 3 - iPhone fast charging 1000mMA D4600 10.1.0
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| R RECEl VER CONNECTOR CAMERA/ ALS & BLUETOOTH (K37A) CONNECTOR

IR CRI Tl CAL CRITI CAL
L4702 478 220-G P2 an
s omem  SAY e ovew s
PO 5 - - ~ VPREPRESW prieo. CRITICAL
IR \_|3 C4700 C4701 8: SMM
wau_USB IR N w01 sUSB_I R L_N i {oge ] N-NECK-W DTH= J 4700
mu_ USB IR P . , w=USBTRL P ZbY 007 cxl;RM 2 50224-01311- 001
gaPPSV S3_IR FLT, 3o 805 LTS
L4703 TR WY BTHE. SW 4o = 120?2%%/:@0% =
=PP5V_S3_I R 220 AL 4A a1 ‘ LATOL L Yy senmon . —i
T —0_ 1 2 % 781 +—O os 20USB_CANERA N — 101 0sUSB_CAMERA L N 2| g
NET_PHYSI CAL_TYPE=POVER 0603 = s 20 USB_CAMERA P 101 0sUSB_CAMERA L P 3
o TR Iiéﬁ VR G QQNT iy
e0s 518S0667 o 120, e S0MA . =SMB_ALS SCL 515
= i 5 =SMB_ALS SDA 6
L4720 , S CRITICAL 7 8
o5 5sUSB_BT N m 101 gsgg g ||: IF\’I g o
»#USBBLE L YLz o o[
101 9752 _ONS SKIN LEFT P 11 5
101 9752 _ONS SKIN LEFT N 12 Y
L4721 %ho g1 4R " Lo
SD Card Reader Board ( Lazarus ) + SEPRVE L : R i e AL )
- - 0603 NOHTRES i
M RERECI BHES 3 |, g 84721 518S0785
CRI Tl CAL :ZLO(U)/GUF /ﬂl UF
CRI Tl CAL 5 6 3v \F{M
J 4 7 5 305-1 02
L4050, SMD6B- SRKS G- TB- HF * s
RERONS 7 O =
4 3 )
~.USB_SDCARD N 1 2sUSB_SDCARD L _N 1o Skin Tenp sense at upper Left Screen corner
o :USB_SDCARD_P Neagay 2sUSB SDCARD L P 2[5
3
CRLTI CAL u g
L4751 slo
FERR- 250- OHM .
.=PP3V3_S3_SDCARD ., yyY\:, PP3V3_S3_SDCARD FLT o °
NET_PHYSI CAL_’ TYPE‘F’OI\ER OLTAGE=3,
3 M R-NFGE-UY BFHES: 2k —i)
~SDCARD ReseT L | | = 518S0751
7 1
450 1CE
LAANZ o
1% 6 cERM 2
1/16W 402
Moz 710 L
< 002DW X-G -
o1 100 21 15 SDCARD_RESET 2\e| 4 SOT- 363
i
RA751 1
i{‘:ﬂ}ﬁ‘é\, SDCARD PLT_RST_R L

2402

w »SDCARD PLT RST L s\o

'; %770%90/\/ X-G
SOT- 363
|_S

4 SYNC MASTER=K62 JERRY SYNC DATE=01/09/ 2011
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SD CARD 3. 3V OVERCURRENT PROTECTI ON CHI P W TH ACTI VE LOAD DI SCHARGE

TPS2065-1 (1.0A LIMT) HAS ACTI VE LOAD DI SCHARGE SO R4800 | S NOSTUFF.

DEVEL OPMVENT
CRI Tl CAL

— =PP3V3 SO SW SD PWR s

4800
TPS2065- 1
2 ino DNayro| 6

= 3 7
s _=PP3V3 SO SDCARD I NL Ml: PP3V3 SO SW SD PWR o4

©

amz = F MAKE_BASE=TRUE
«r_ENET_CR PVREN a0 | NOSTURF MR MBI S
ocx DEVELCPVENT | DEVELOPNMENT 'RA800 VA TAGESS, 3V
e | 1 C4802 |+ C4803
DEVELCPVENT | DEVELOPVENT | DEVEL OPVENT QD  PAD —— 10UF — 0. 1UF 4\% K
1 C4805 |+ C4800 | C4801 Ty Ty ew =PP3V3 SO PCH GPIO 4 2
—— 22UF —/— 10UF —-0.1UF = ° 2 X5R 2 X7R- CERM WELLF DEVELOPMENT
T &%, T 20%, - 18% 603 40 2 R4801"
2 Cerv X5R 2 ¥R 2 X7R- CERM
805-3 603 402 10K
o 1/ 12%
[V
J_ DEVELOPMENT 402,
SD SPEC REQUI RES 47 UF L R4802
CAPACI TANCE ON 3. 3V | NPUT. =
22 + 10 + 10 + 2.2 (FLEX) SDCONN OC L R 1 2 \_TP spbcow oo L
3
1/51/50W
M= LF
402
SDCONN DETECT DEBOUNCE, | NVERSI ON, AND DETECT- CHANGED PCH GPI O CIRCU T SD CARD CONNECTO EDEVELODNENT
551560
J4800
44 6 =PP3V3_S3_SDCARD N_DETECT L s -> TO ENET CH P 50671- 02641
28 C
DEVELOPMENT —
R4810* o
1%&2 3 g‘: 45 SDCONN_DETECT 215
1/ 16W 10 3 CARD | NSERTED = OPE
M- LF o} ( N)
402, SOQQQF% DEVEL OPVENT) 7 (Om—SDCONN WP 4o CAESAR- | V CARD DETECT |'S PROGRAMMABLE, BUT A Sl LI CON BUG
p 95 27 gy SDCONN_DATA<7> 516 MAKES THE ACTI VE- Hl GH CASE UNUSABLE.
4812 ¢ % 37 gy SDOONN_DATA<6> S
0. 12L015n 1o
GENERATE A 1 PULSE ON SDCONN_DATA<1> 8
oV 05 37
R4811 = oo CARD | NSERT OR RENDVAL DEVEL GPVENT <« oo
1 2 SDCONN DETECT SHORT DLY, SDCONN_DATA<0> 10
— DEVELOPMENT 95 37@ 7o)
ol —l 2 7avercsecr RAS1A FERR- 10- OHM 500MA ulo
1
= = SDCONN_CLK 1 2 SDCONN CLK L 12
+s[TIy—SDOONN DETECT ¢ o5 Vih = 2.0v 4 SDOONN DETECT PULSE 129, 2 SDOONN_STATE CHANGE frm 20 25 100 o 3’@—@ =1
5% -> TO P | O
DEVEL CPVENT iiew > ToPeH O 14l
-> FROM SD COWN 402 45.=PP3V3 SO SW SD PWR 151 5
95 37 SDCONN_CVD 16
Lesun, e 8
95 37 (B SDCONN_DATA<3> 18 o
19
o)
95 37 By SDCONN_DATA<5> 20 o
21 o
95 37 SDCONN_DATA<2> 22
fa:im 3 8
95 37 SDCONN_DATA<4> 24
fa:im prs 8
26
O

SD READER CONNECTOR
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups. 3 3 8 SO 8 7 8
o8 47 26 _PP3V3_G3H AVREF_ SMC Peak/ Ave/ St andby = 2mA 1nmA 5uA .
w900 740 s =PP3V3 G3H SMC Peak/ Ave/ Sl eep/ St andby = 40mA 25mA 20mA/ 5QUA
7 (OOT}—SMC_EXCARD PVR EN &—B12 [P10 H8S2117 P60|_L13 SMC PM G2 _EN o 5 100
47 (OOT)—SMC_RSTGATE L —Cl3 P11 LFBGA PELL_L14 g s NC q4902 04903 04904 04905 04906
100 64 ALL SYS PWRGD SMC P12 (1 OF 4) P62l L15 g s NC 2UF
100 64 RSMRST_PVRGD Bl14 |P13 MT P63l KI2 g s NC 2307 ggv iov Juv Juv
NCx—em—B15_[P14 P64l KI3 g SMC_ADAPTER EN OO 10 47 100 R Pra 402 b b
10027 OO} PMRSVRST L~ g Cl4 P15 P65 NC . nd PLACEMENT_NOTE=Pl ace 04907 cl ose to L4900 pin 13 —
47 ¢ooT—CPUL M/P_ VR ON e—D12 [P16 PO6l 112 g SMC PROCHOT 3 3 L ¢y 47 100 = =
100 25 19 @M‘—M—P” P67 SMC BIL BUTTON L 47 R4999 Peak/ Ave/ St andby= 2mA 1mA/ S5uA SMC_VCL
4.7
K62 NEW NOT USE NCx—e@m—D13 |P20 P70 SMC_VCORE_| SENSE 50 97 (1 MON) —AANA W 2 s EPSVS GSlg SMC AV C4907 1
NCxX—gu—D14 P21 P71_RL SMC VCORE VSENSE s0 97 (1 MON) o MNNEGCWDTHO. 20 WM %’ 2|7 =] - ‘g' 0. 47UF
NCx—agm—LDL5 _[P22 P72 SMC_CPU 1V5 | SENSE 50 07 v VALTAGE=3. 4V a5 2
NCx—agm—EL2_{P23 P73 SMC CPU 1V5 VSENSE 50 07 4920 * e cERSER ]
E14 |poa pra|_P1a SMC VCCSA | SENSE o or - — Avee VCL AVREF
K62 NEW NOT USE NCX—tm—==— T — 11 v, = R4909* 'R4901
NG E1s |p2s P75| RIS o SMC_VOCSA VSENSE ) 50 7 ceRm %%29107 10K 10K
K62 NEW NOT USE NCx—gm—EL3 [P26 P76l NI13 e SMC VAXG ISENSE ey so o7 (I MON) - 5% 5%
NOX—agm__F14_|P27 Pr7l_p1 SMC VAXG VSENSE 50 o7 (1 MON) FLAGEVENT-NOTE=H ac6 C4620 ¢l ose {6 14500 pin 7 LFBGA e it
(3 OF 4) 2 2
94 48 18T LPC AD<0> o= D9 _|P30 P80|_C7 > SMC WAKE SCI_ L o 35 }EDPROTO 3, Change back to WAKE _SCI _L oM T oLl E2 o SMC DL -
o4 40 10¢gy—LPC AD<1> o=p 9 [P31 P81l A7 g NC V2| K1 g C
94 a8 1@y LPC AD<2> o—p 29 _[P32 P82 _B7 > PM CLKRUN L @y 15 19 48 100 1004 7Ty SMC RESET L | g E3 JRES* al SMC_KBC_MDE
94 48 18, LPC AD<3> P33 P83 LP L 19 48 100
o7 47_SMC_XTAL A2 IXTAL
94 48 18 LPC FRAME L P34 P84 SMC TX L 43 45 47 a8 o 7 SVC_EXTAL B2 lexraL i | Ea e SMC_NM ”
o M SMCLRESET L g C8 IP35 PBS| AC g  SMCRXL  gmasac e - <
o m—LPC CLK33MSNC g A8 P36 PB6| B quep(QC) SVB MGMI GLK e~y
LPC SERI
4 10¢@ryLPC SERIRQ gy D7 P37 P90 SMC_ONOFF L 47 100 ETRST kL1 = SMC_TRST L ”
NG 5 |pao Poll J2 o SMC BC ACOK am e NOSTUFF
2
K62 P1 NOT USED, WAS OOB_TEMP  NCxagm—B3 (P41 PO2L J1 g X NC Avssi_RL 1
@y SVB MOMT DATA g D5 P42 (OO Po3 PMSLP S3 L 5 19 26 32 3 47 63 100 —VSS—_ R4902 |'R4998 | 'R4903
w7 on SMVB _ONOFF L - 3 |Pa3 P94 PM SLP $4 L 5,19,32 47 K60 New Change
Bl |paa P95 PM SLP S5 L ca0 4762 K60 New Change NyNaY XW900
NCx—agm—FBL | o o A
NG < |pas Po6|_Hi ¢ PM CLK32K SUSCLK am © o0 w00 2 5t
7 (oOm—SMC_GEX_THROTTLE L * D3 |pa6 PI7| @2  qugp(CC) SVB O SO DATA &> s _—
NCX—gm——CL{P47 = 1
a0 a7 a0 sn@Omp-SMC TIX L g Gl (PS50
awar o aTRy—SMC RX L g 4 IPS1 GND_SMC_AVSS
w0 SMB 0 S0 CLK E2_|ps2 (00) on o7 45 _PPOV3_GBH AVREF_SMC w0 a7 %0 o7
4746 6 _=PP3V3_G3H SMC
9 a6 PP3V3_G3H SMC AVCC
n n
2 & g
U4900 5 o
K62 NEW NOT USE, PULLED UP  +[TRy—SMC PAO g  R3 IPAD H8S2117 PEOl MB e SMC PEO a7 K62 NEW NOT USE, PULLED UP é g g
100 18 SPI_DESCRI PTOR OVERRIDE L P3 |PAL LFBGA PE1* |5 M2 - SMC TCK ) 7 48 < 2
100 27 25 19 (OOT}—PM SYSRST_L (X0)  gm R2_|PA2 (2 OF 4) PE2* D_M;‘.Q_NC 1Dl am e
47 42 (oOT}—USB DEBUGPRT EN L () o NE |PA3 - PE3* - SMC_TDO oo 7 o 4900 B
a7 MEM EVENT A L Rl |PA4 PE4* L2 P SMC_TMS 47 48 o]
- <M ~ H8S2117 P30 % NC
7 C—MEM EVENT B L (OO N |Pas PFO|_MZ - G3_PONERON L am N LFBGA py1| B8
aBry—SYS ONEWRE ~~~~~ (OC) quup—— Mt |PAG M | (4 OF 4) o % NC
PF1|_P6 - SMC SYS LED o M2 P2 ——x NC
100 19 15 (OOT}—PM BATLOW L () o NL|pA7 - —= 1 NC oM T c12
PF2|_R6 - SMC LID P N3 P33 C12 o\
NT NCX—gm——B10_|PBO PF3L N6 g X NC L12 PJ4%( NC
PROTO 3: back to K75F 100 47 21— oM RUNTI ME_SO_L - AL0_|pB1 PRAL M6 g 5 NC PISLT2 X NC
101 42 [Ty SMC_CDD_DETECT - D10 _|PB2 PFS| RS g  BDVBKL PWM __ gemy ae 200 K62 PROTO- 2: NEW Pl 314 o \c
K62 NEW NOT USE, PULLED UP 47 See bel 0 SMC_PB3 PB3 PF6| P5 g S NC PI7| K15 o N
97 51 SMC _HDD OOB TEMP PB4 PF7L NS g xNC prolN8 NC
NCx—gm——CLL_IPB5 pcol_p9 o> NC PN NG
K62 NEW NOT USE, PULLED UP SMC_PB6 PB6 B
PGL SMC SMS | NT. a7 P2l Y o NC
- SMC_GEX_OVERTEMP L PB7 | RO~ e SMCSMBINT  m e
P SMVB BSA DATA 0 Pl 3 X NC —
= T} SMC_FAN 0 CTL - Gla |poo P& SMB BSA CLK 40 Plal kS o ne
© o SMC_FAN 1_CTL - G5 |pc1 pcal _R8 @=g (CC) SVB A S3 DATA D PIsl B N
NCxe G13 |pc2 PGE| M8 @=p (C0) SVB A S3 CLK D+ @ Plel M NC
51 Om}—SMC FAN 3 CTL - Gl2 |Pc3 PGs|_P7 @=p(CC) SVB B SO DATA D © o ] PI7ES o NC
53 SMC FAN 0 TACH - H14 |pca PG7|_RT SMB B SO CLK 0 < — 2
o~ mfm P~}
s3 [TR)—SMC FAN 1 TACH - HILS [PCS pHo|_E1 > SMC_PROCHOT o @7 190 b & T2 3|8
NCx—gm———HL3_{PC6 PHL|_E3 - SMC_THRMIRI P o RA910 o rU PEG
oD SMCEANS TACH . HI2 PC7 Pre| K2 - NC A L 1200 o 50 47 10 GND_SMC AVSS| [~
(I1MN) 97 50 1 | SENSE PDO PECI  PH3 100CPU PECI R R4911 =
(IMON) o7 50 Ty SMC 1VO5 VSENSE - P11 |PD1 PEVref PHAL D4 g PVOCIO SO SMCR - 1 2 0 =PPV( o a7
- 3
7 50 SMC PCH 1V05 | SENSE R11 |PD2 PEVSTP PH5|_B3 g 100 PM PECI PWRGD R
o7 50 (Oy—SMC_PCH 1V05_VSENSE - N11 |PD3 R49122 0 PM PECI
o7 50 [Ty SMC_GPU | SENSE - P10 [PD4 1 C4910 = 07 T T6W = = o1 200 SYNC VASTER=K62 JERRY
97 50 @_SNC GPU_VSENSE - R10 |PD5 — lzjé%luF S'\/C
o7 50 SMC_DI MM | SENSE PDG 2 v,
SMC_DI MM VSENSE PD7 402 PEaugN
o750 Iy SMC DIMMVSENSE g MO |
= 1 442
d} Appl e I nc 0> 8
SMC PB3: SMC | G THROTTLE L for MG systens.
O herwi se, TP/ NC okay (was | SENSE_CAL_EN) = ARy e
SMC PGL: SMs Interrupt can be active high or low, rename net accordingly. ICE OF .
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a7 a6 _SMC_GEX_OVERTEMP_ L

SMC Reset "Button", Supervisor & AVREF Supply
s =PP3V3_G3H_SMC
C5010 * - b 'R5010
0. 47}3; p— + N %‘E
— 6. 3V u5010 1/ 16W
S| LK_PART=SMC RESET  cemdiok 2 A8 naa B R
%EVSELO(SNEM NC _SfMR1* (|F'U)5m9DEN3048 RESET* [ SMC_RESET_L OO 6 48 100
NC_TgMR2* (1P
1 SM 100 SMC_MANUAL_RST_L 4 |pELAY rerouT| 8o PP3V3_G3H AVREF_SMC . ..
- RLTRE W0 4
b a0 B BN e 1
C5012 ¢ 1 C5013
3 4 10uF 0 01UF
20%
6.3V
X5R
= 03 T ? GND_SMC_AVSS 4 0 07
NTC020- CC1J- B260T W N_LTNE W DTH-0. 4

SMC Cryst al

MR1* and MR2*

nust both be | ow to cause manual

reset.

Used on nobiles to support SMC reset via keyboard.

NOTE: | nternal

MVEM_EVENT

30 6 SPPSPD SO MEM A

R5040*
10K

5%

1/ 16W
M- LF

402 5

FROMV DI MVB

31 30T MEM EVENT_L

a6

TO sMmC

o MEMEVENT AL —
VA CASETTROE

TQ FROM SMC

MEM EVENT B Ll 581

Circuit
C5020
15PF

pull-ups are to VIN,

not V+.

PONER BUTTON

J501
53261- 8602
M RT- S

3

100 POAER BUTTON L

[e)e)

NTCO

MIN_NECK W DTH<0. 1 ™

va

M
51850665
CRI Tl CAL

TAGE=!

S| LK_PART=PWR BTN

a6

a6

M SC. SI GNAL ALI ASES

ALERT L

SMC GFX THROTTLE L

CPUI MWP_VR ON

—— MAKE_BASE=TRUE

MXM _PWR_LEVEL
= NAKE_BASE=TRUE

SMC_DELAYED PWRGD

UNUSED PORT

7

—— NAKE_BASE=TRUE

ANALOG SENSORS

UNUSED TP/ NC ALI ASES

46_SMC_EXCARD PWR EN

a6.

a6.

SM5_ONOFF L

TP _SMC EXCARD PWR EN
MAKE_BASE=TRUE

TP _SMS ONOFF L

SMC RSTGATE L

MAKE_BASE=TRUE
TP _SMC RSTGATE L

a6_SMC_SYS LED

VAKE_BASE=TRUE

26_SMC_PB3

T SYS _LED
MAKE_BASE=TRUE

TP_SMC PB3

MAKE_BASE=TRUE

100 47 46

a8 46 43

a8 46 43

Can be dr% by VREG or CPU

To PCH

DEVEL OPMVENT =
ZOSSCIOZJ:!-O B260T] R501
1 Kt B260 , 1K, SMC_ONOFF_L
J) OO 4 47 200
5%
1/ 16W
V05" + C5014
0. 1UF
200
3 4 j|f iov
65
1 = SMC & MXM THERMIRI P LEVEL SHI FTI NG
S| LK_PART=SYS POAER
o =PP3V3_S0_SMC LS R5895
nggz KM THRMTRI P MXM_THRMIRI P_L 1 /\/\n//\/z PM THRMTRI P_L
59 1/_1E°\év
FROM MXM ﬁ’ﬁﬁ” 402
2
96 6
o MMOVERT L | - . AT
£ | 20 C02Dags ) I ) 2\70020W X- G
2\ g '_S SOT- 363
FROM SMC = =
<o [y SMC_THRMIRI P 1
we =PPVCCl O SO _SMC
1
R5087
5476 =PP3V3_S0_SMC LS 51
AT
'R5086 R5088 |, 62"
oo 1y CPU_THRMTRI P_L o G HRMIERLL NNV
1/ 1EW
FROM CPU R5085 402
1 3K 2 C THRMIRP_L
Q6086
WNDT3904- X-

oD 21 10

47 46 6

=PP3V3_G3H SMC

SMC_ONOFE L R5020 10K 3 2
TR
SMC TX L R5021 10K 1 L 5% 1/16W WM-LF 402
SMC RX L R5022 100K 1 5%  UIoW WLF FIr R
SYS_ONEW RE R5023 2.0K S 5% UIoW WLF FIr R
SMC_TVB R5024 10K . 5% Uiew W iF 202 |
SMC_TDO R5025 10K 1 5%  UIeW WLF FIr R
SMC TDI R5026 10K 1 , 5% 1/16W M-LF 200 %
SMC TCK. R5027 10K 1 , 5% 116w M-LF 4_‘02—'
SMC BIL BUTTON L R5028 10K 1 5% Uiew WeLF 402
SMC BC ACK R5029 10K 1 , 5% 1/16W M-LF 7029
SMC_ADAPTER EN R5030 10K 1 , 5% 116w M-LF 700 %
USB_DEBUGPRT EN L R5031 10K 1 5% Uiew WeiF a0z |
5% 1/16W M-LF 402
G3_PONERON L R5034 10K 1 2
" 5% 11w Ve LF a0z |
SMC SMS | NT R5032 10K 1 2
SMC LID R5033 10K 5% AI6W MELE 402
1 2
5% Uiew WELF 0z Y
16.SMC_PAO R5037 100K . >
46 SMC_PB6 R5038 100K 1 , 5% 1/16W M-LF a0z
46 SMC_PEO R5036 100K , 5% 1/16W M-LF 202 Y
5% 1/16W  M-LF 402
e =PP3V3_S0_SMC LS
47 46 _SMC_GEX_OVERTEMP L R5035 10K 3 2
100 46 21 _SMC RUNTIME sl L R5044 10K 1 , o%  Uiew Weir a0z
5% 1/16W M- LF 402
100 63 46 36 32 20 10 s PM SLP_S3 L R5041 100K 1 2
100 63 46 105 _[PM SLP S5 L R5042 100K , 5% 116w WM-LF 402
100 63 46 32 10 s_PM SLP s4 | R5043 100K , 5% U1W W-LF 402
5% 1/16W M-LF 402

SMC PROCHOT 3. 3V LEVEL SHI FTI NG

5147 6

=PP3V3_

S0_SMC_LS

CPU_PROCHOT_L

100 65 11

100 46

TO smC

46 100

S A A N = TS LSS
SMC Support
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LPC+SPI Connect or

FRANK CONNECTOR

CRI Tl CAL
LP : YES
55909- 0374
M ST- SM
. _=PP3V3_ G3H LPCPLUS 31~ 32
P5V_S0_LPCPLUS =
o ol2  lgmLPC CLK33M LPCPLUS (o o
o1 46 1@y LPC AD<0> 3l 5 odd tEE ﬁ? G 10 45 0
L - LPC AD<1> 5 5 > L
o 1B 3 gg . <D
os 1 rmy—SPL_ALT_MOSI - ol 5ol | g SPI ROM USE_M.B [T 2 48 00
o 10 qmm—SPL_ALT_M SO - 0ol | SPI_ALT CLK am o o
0s 16 10 p—LPC_FRAME L ol T 4l I b SPI _ALT CS L am < o
100 46 39 15 (oo PM_CLKRUN_ L o IIETI B ET LPC SERI RQ G 0 4
10 o SMC_TMB -0 0% lgm | LPC PWRDWN_L O 20 46 100
100 27 [y DEBUG RESET L -l 5ol [ | SMCTDI oo « «
w7 15 @o—SMC_TDO - 2ool22 lg [ SMCTK oo @ «
s > SMC_TRST_L - 25012 lg | SMC RESET L [T 4 47 100
1 o SMC_MDL - 200l lg | SMCNM oo «
a7 2 1 [y SMC_TX_L -l 250l | | SMCRX L [T 46 41
290 5 120 - LPCPLUS GPI O oD =
33~ 34
N\
516S0573

Al ternate SPI ROM Support

w6 =PP3V3_S5_LPCPLUS

=« =PP3V3 S5 ROM | BChLUS: YES . —ppave S5 LPCPLLS
R5144* S F :
) \a R5140
20K LPCPLUS: YES 2 140
ubk, e
b5, U5100 iion
NC7SB3157P6XG = 402 5
ouss @ SPL_MB CS L 1l 0 samle SPlI ROM USE_M.B ., 4 o
VAKE_BASE=TRUE
2lan ved 8 LPCPLUS: YES
R5%45
SPI_ALT CS L 3 4 o SPI_CSO_L 1 2 JSPI_CSO R L
Pul | ~up on debug card VER 1 M:S_lg PLACEMENT_NOTE=P| ace near Ul800
= CRI TI CAL 402
LPCPLUS: NO
R5146
1 2
%/{:51; w PLACEMENT_NOTE=PLACE NEXT TO U5100
40

SPI Bus Series Resistance Option

LPCPLUS: YES

R5156
54 a5 (OO} SPI_ALT CLK A3, SPI_CLK R ) 6 55 9
PLACENENT NoTE=Pt ace next to raso st ' LPCPLUS: YES
Mos" R5157
94 48 (OOT} SPI_ALT MOSI 1 33 2 SPIL_MOSI R Yan EUECKY
LPCPLUS: YES 8% "  eLacevent nore-st ace next to moisz
R5158 V05"
0 1 Iy SPL_ALT M SO 133 . SPI_M SO oD e 5 o
PLACEMENT_NOTE=P| ace next to R6105 1/51"/snw
Vo™ SYNC MASTER=K62 AARON SYNC DATE=11/ 30/ 200
LPC+SPI Debug Connect or
IR O "
d} Appl e I nc. 051- 8442 |D
<] 10.1.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 51 OF 110
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART

IV ALL RI GHTS RESERVED 48 OF 101

8 7 6 5 4 3 2 1




8 7 6 5 4 3 2 1

n n
PCH " SMBUS" CONNECTI ONS PCH "SML 0" CONNECTI ONS SMC " A" SMBUS CONNECTI ONS
NOTE: SMC RMI BUS REMAI NS PONERED AND MAY BE ACTI VE | N S3 STATE
BUS A CAN USE ElI THER | NTERNAL SMC CHANNEL O OR 1, K74 CHOOSES 1
=PP3V3_S0_SMBUS =Pl
e w0 o SPP3V3 SO SMBUS =PP3V3 S3 SMBUS SMC A
PCH R5208! |'R5209 NVEVMORY A DI MVB R5202! |'R5203 Ve R5270'| |'R5271 ALS
2.2K 2. 2K PCH 8. 2K 8,2K 4. 7K 4 7K
U1800 e - J3100- A/ B UL800 w4900 5%% 59 (WRITE: 0X52 READ: OX53)
(MASTER) NE-LE NES LF (DIMWD: WRITE: OXAO READ: OXA1) :/F?E‘év :/F?E‘év (MASTER) 116w 11ew
402 402 ( MASTER) 402 402 402 402
2 2 (DIMV2: WRITE: O0XA2 READ: O0XA3) 2 2 2 2
SMBUS PCH CLK — =12 — =
7 10 SNEUS oH QLK — C SCDI MVA SCL a0 0 Sh PO G 1 SMB A S3 CLK — SKI\E/BBLEESTNC A S3 sCL = SMB_ALS SCL s D
o7 15 SVBUS PCH DATA — =12C SCDI MVA SDA 30 VAKE_BASE= 1 SMB A S3 DATA —o7 SVBUS SMC A S3 SDA — _ =SVB ALS SDA M
WAKE_BASE=TRUE = o7 1S PCH 0 DATA = WAKE_BASESTRUE =
J L - J L
j J
MEMORY B DI MV
J3200- A/ B
(DI MML: WRITE: O0XA4 READ: 0XA5) P C n P qa P |ﬂ EP Er rr" P Bl IS ( )
(Dime: VR TE OSiEAR R4 S USES | NTERNAL SMC OONTREER CHANNEL 1 O\IBLYLJS l
=12
= C SorgEEN ] TH S PAGE DI FFERENT BETWEEN K60 AND K62. =B
v (P — =12C SCDI MVB SDA =1
) ' e R5200:| |'Reaor |PANEL TEMP SENSOR
M KEY 4900 2. ZKE 2,2k TMP421 ON TCON BOARD VI A J9002
5% ( SLAVE)
1/ 16W J/ 16w
40 25 ZSVBUS XDP_SCL — (o o UG;OG ox3) SMC SLAVE SMBUS " 2" CONNECTI ONS (MASTER) L P (WRITE: OX9E READ: OX9F)
- TE: X72 READ: X7
40 25 =SMBUS _XDP_SDA — USES | NTERNAL SMC CONTROLLER CHANNEL 2 ONLY (NO CONNECTI ONS, JUST PULLUP) L SVB_MGMT_GLK . SVBUS SMC MGMI SCL 1 ve P TN SLA sQU .
- — =12C AUDI O SCL =P B! T WAEBASSSTRE -
1 = oz + SPP3V3 SO_SMBUS SMC BSA 4 SVB_MGMI_DATA — o7 SMBUS SMC_MGMI_SDA —  SMB DP TCON SLA SDA 2
— =12C AUDIO SDA o, q _| MAKE_BASE=TRUE —
L R5280* 'R5281 DI SPLAY T
SMC TooK ook PARADE ON TCON BOARD VI A J9002
U4900 50 5% ( SLAVE)
XbP 2( CPU) CK505 ( SLAVE) ey ey (TBD WRI TE: OX1A READ: O0X1B)
32500 - eooo 02, , 402 (T READ VENDOR 1 D
(WRITE: 0XD2 READ: 0XDS) 1 SMB BSA CLK — o7 SMBUS SMC BSA SCL AND PANEL 1 D)
—— MAKE_BASE=TRUE TCON ALSO HAS
10 25 ZSMBUS XDP_SCL — =SMBUS CK505 SCL o 10 SVB_BSA DATA — o SMBUS SMC BSA SDA VASTER BUS TO LUT RoM C
_— -_ = MAKE_BASE=TRUE AND EDI D ROM
49 25 =SMBUS XDP_SDA — — =SMBUS_CK505_SDA 26 |
J L
n mn
MEM VREF MARG N A SMC "B" SMBUS CONNECTI ONS
u2900 BUS B CAN USE EI THER | NTERNAL SMC CHANNEL O OR 1, K60/ 62 CHOOSES 0
(VWRITE: OX5C READ: OXSD)
SPTX BLC M CRO =PP3V3 SO SMBUS SMC B
VI A 3602 — =1 2C VREFMRGN A SCL 25
(VA TE: ONE REAZ 0X6P L AC/ DC PS TEMPS DI SPLAY TCON TO SPTX OR O2M BLC
= = = SMVC R5260* R5261 EMC1403-[1,2] : ACDC THRU J600
_ 2. 0K 2 OK (WRITE: 0X98 OR 9A, READ: 0X99 OR 0X9B)
s=SMB BLC PCH SCL — L U4900 : 5%2
_ MASTER 1/ }GW J/ }GW 3 SENSE POINTS - PRI MARY, SECONDARY, AMB - —
#=SME_BLC PO SDA = MEM VREF MARG N B (WSTER AR A —
| u2910 ©SMB B SO CLK — 97SMBUS SMC B SO SCL —  =SMB ACDC SCL s R5210* 'R5211 BLC M CRO
WRI TE: 0X7C READ: 0X7D) T MAKE_BASESTRUE - 2. 2K 2. 2K
NEED TO ADD PCH_SDA ( ) sSMB B SO _DATA — o7SMBUS SMC B SO _SDA — =SMB_ACDC SDA 6 DI SPLAY TCON 1 1ew S ew VlsﬁAst())z
| SOLATI ON Gl ROUI TRY o -1 26 v 5 saL m == VAKE_BASE-TRUE = VI A 19002 1o VELLE (WRITE: 0368 Rean: 0X6F)
= VRGN | (MASTER) 62, 5402
— =1 2C VREFMRGN B SDA 2 AC/ DC PS POVWER
= o
\ I NA219:  ACDC THRU J600 =SMB_DP TCON SDA = _ BLC T DA &
(VR TE: 0X80, READ: 0XB1) =SMB DP TCON SCL = x?xijﬁ SMB BLC TCON SCL ¢ry
DP SDRV " A" QUTPUT VOLTAGE, CURRENT, PONER | - |
9310, PS8301 | @E %’,\%AQLQEC;S? % vﬁ\foﬂé Bl
(WRI TE: 0X94, READ: 0X95) . Y
p— =1 2C DPSDRVA B
_ Coesrasa . — T29 12C CONNECTI ONS
— ~12C DPSDRVA SDA__ s SMC " 0" SMBUS CONNECTI ONS
- USES | NTERNAL SMC CONTROLLER CHANNEL O ONLY s =PP3V3 S0_T29I 2C 1 2C BUS PULL- UP RAIL MUST REFLECT
L —pP3V3 SO SMBUS SMC O WHEN USB POWNER (VBUS) |'S VALID.
o=
T2 T2
DP SDRV " B" Al so reserve 0x56 and 0x32 per spec 92 1 1 2
19510, PS8301 A A VXM TEVP T29 | C R5437(‘)< 5’57531
(WRITE: OXB4, READ. OXBS5) SMC R5250 R5251 19700
M 2.2k 2, 2K GPU ON CARD - J8400 (MASTER) ;/F}g\;v ;/Flg\;v (WRITE: 0X26 READ: 0X27)
— =1 2C_DPSDRVB_SQl - (MASTER) oW 1716w NV INSI DE (WRI TE: OX9E READ: OX9F) 402 , 2402
- o oo 1 02, , 402 ENCL402 O AVD MXM CARD (WRITE: 098 READ! 0X99) mwl2CT20 SO —  =12C T29AMDU SCL o
N 2sSMB 0_S0_OLK = SVBUS SNC 0 S0 sAL = =SVB_MXM THRM SQL - o 50 | 2C T29 SDA — =12C T29AMDU SDA o
1sSMB 0 SO DATA — o7SMBUS SMC 0 SO SDA — _ =SVB MXM THRM SDA . MAKE_BASESTRUE | .
VAKE_BASE=TRUE =
J L
EMC1414: 52
oev el b, oA« T29 PORT B MCU
n n (WRITE: 0X78 READ: 0X79) 9530
PCI_l SM_ 1 CO\INEC-I_I G\IS P : AEI\%C:LL‘}ZSBKI USSgIE)I (WRI TE: 0X24 READ: 0X25)
LCD, CPU PROX, MXI I\/F"S ’
40 s =PP3V3_S0_SMBUS (WRITE: 0x92 READ 0><93) —  =12C T29BMU SCL o7
— _ =SMB SNS1 scL 5 _
NOSTUFF NOSTUFF T e oL on —  =12C T29BMOU SDA o
PCH (FOR TEMP) R6204') ['R5205 T ) |
8. 2K 8, 2K
U1800 ISYNC NVASTER=K62 MARK SYNC_DATE=01/ 00/ 2011 A
(SLAVE) s E‘é" 3/;,1 s
(WRITE: 0X86 READ: 0X89) 4022 2402 RS%OG PCl E M NI - CARD SVMBUS CONNECTI O\IS
SM._PCH 1 _OLK 1 2 o~
*" % RRRE BASE=TRUE AA%Y X18 W-FI MODULE o
o7 15 SM._PCH 1 _DATA 16w Appl e I nc 051 8442
PRE SASE=TRUE wete R5207 TMP106: J3400 ’
| 2 (WRITE: 0X90 READ: 0X91) 8 10 1.0
1/510/6‘:W e —SMB M NI SCL ' NOTI CE OF PROPRI ETARY PROPERTY:
Mios" - FHEPRN ETAN | PROPERIY GF-APFLE OV 'ﬁrT”E InC
— =SMB M NI SDA 33 THE POSESSOR AGREES TO THE FOLLOW NG
T | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 52 OF 110
Il NOT TO REPRODUCE OR COPY I T
THE PCH address is user r r bl b SPI ROM 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
programmal e y I'V ALL RI GHTS RESERVED 49 G: 101
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CPU VDD 1.5V
SENSE RESI STOR CURRENT (| C5R) AND VOLTAGE (VC5R) SENSE

OM T_TABLE | MAX = 8. 25A

CPU_1V5_SENSE

A R3K  _swc cPu 1vs VSENSE,

R5§920 PP1V5_SO_CPU_MEM SNS
1%
1/ 4W
MF-LF
1206
+=PP1V5_SO_PWR
3 4

s2 50 s_=pP3V3_ S0 SENSE

CPU_1V5_SENSE

GND_SMC _AVSS 45 47 s0 o7

OM T_TABLE
e s 5301
402 22UF

wemm YR CPUIMON | 1

GND_SMC AVSS 46 47 s0 o7

FLACENENT NOTE-PLAGE 5301 NEAR SHE g%
C5300 mEeE smenss |2 &3
0. 22UF 402
1 2 o)
V+
20% CPU_1V5_SENSE
6.3V Pssq_%
402
SNS_CPU_1V5_N sl | NAZ ot Lo w Jeoee x| 1A 53K 1
OM T _TABLE
SNS CPU 1V5 P 4 CPU_1V5_SENSE . 1/11“§¥v A 0
] -
M FeF ob g, 22UF
G\D PLACEVENT NOTE-PLACE C5302 NEAR SVC | 2 S5
535007 TABENATETAE S R e |2 X8R
GAIN = 200V/ V 1
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON

104S0018 1

RES, 2 M LLI CHM 1206

CPU_1V5_SENSE

101S0414 | 1

RES, 0 OHM 1206, 20 M LLI CHM MA}

NO_CPU_1V5_SENSE

132S0080 2

CAP, 0. 22UF, 402

C5301, C5302

CPU_1V5_SENSE

116S0004 2

RES, 0 OHM 402

C5301, C5302

NO_CPU_1V5_SENSE

CPU VCCSA

SENSE RESI STOR CURRENT (| CSR) AND VOLTAGE (VCSR) SENSE

ss s =PPVCCSA SO | NPUT PWR 1

I MAX = 8. 25A

MooE , =PPVCCSA_S0_CPU

52 50 6 =pP3V3_S0_SENSE

10
0.002" _PPVOCSA SO I NPUT SNS ,

CPU_VCCSA SENSE

IR S SR
%ﬁcﬁﬁg B o

SENS

SMC VCCSA | SENSE

GND_SMC_AVSS

M- LF
[CPU_VCCSA_SENSE 95
%3 0 PLACEMENT_NOTE=PLACE C5311 NEAR SMC 5 6.3V
PLACEMENT_NOTE=PLACE R5311 NEAR CPU X5R
. 22UF 402 . ¥
1 2 |
T
20% CPU_VCCSA SENSE
&3y U5310 R5312
202 I NA210 4. 53K
SNS_VCCSA N 50N SC70 OUT | 897SMC VOCSA | SENSE R 1 46 97
CCSA 1% OV T_TABLE
SNS_VCCSA P 4 .f:u’v ’SENSREF 1 wsw |1 C5312
402 90.%22UF
G\D TR S e s |2 %R
35352073 o 402
GAIN = 200V/ V
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON

104S0018 1

RES, 2 M LLI CHM 1206

CPU_VCCSA_SENSE

101S0414 | 1

RES, 0 OHM 1206, 20 M LLI CHM MA)

NO_CPU_VCCSA_SENSE

132S0080 2

CAP, 0. 22UF, 402

5311, C5312

CPU_VCCSA_SENSE

116S0004 2

RES, 0 OHM 402

5311, C5312

NO_CPU_VCCSA_SENSE

PCH 1. 05V

1L

o8 ssEVR AXG | MON

65 16 13 s _—=PPVCORE S0 _CPU

CPU VCC ( VCORE)
| MON CURRENT (1 C0C) AND VOLTAGE (VCOC) SENSE

R5330
4. 53K

PLACEMENT_NOTE=PLACE C5330 NEAR SNC

PLACEMENT_NOTE=PLACE R5330 NEAR CPU

1 2 SMC VCORE VSENSE a6 97
116w + C5330
Mos™ 0. 22UF

LACE C CLCSE TO SMC

20%
6.3V
2 xR Pl
202
(MRT5§,§B|:[E GN\ND_SMC _AVSS.s 47 s0 o7

,9. 31K

SNS PS VCORE | SNS
1%
1w C5331
hob 0. 01UF
s0 s =PP5V_S0_| SENSE 112
R5333
" =
N, SR
Y ]
41
VR | SNS_VCORE N3 CRI TI CAL
2 IMAX = 2. 79V
'R5334 P

10K 1 memmmeE e enes

1/ 16W =

VE-LF

2402
— PART# QryY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
11480312 1 RES, MTL FI LM 1/ 16W 9. 31K, 0402 R5331 CPUVCORE- 3PH
11450345 1 RES, MTL FI LM 1/ 16W 21K, 0402 R5331 CPUVCORE- 4PH

493K sve por 1v05 VSENSE L.

1% OM T _TABLE
Weld 15321
402 9., 22UF
L
402
GND_SMC _AVSS 46 47 50 o7

1 SMC _PCH 1VO5_I| SENSE 46 97
% OM T TABLE
%/F}E‘év 1 C5322
402 0. 22UF

GND_SMC_AVSS

SENSE RESI STOR CURRENT (I N1R) AND VOLTAGE (VNLR) SENSE
OM T_TABLE
R5320 I MAX = 8. 25A
0-1 }3{“w2 PP1V05_S0_PCH SNS , 1V05_PCH SENSE
M- LF 2
1206
s =PP1VO5_S0_ PCH PWR 2
4
w50 s =pP3V3_S0 SENSE
1V05_PCH_SENSE -
C5320 PLACIVENT NOTE-PLAGE 2351 NeAR o o
0. 22UF o
1 2 )
20% y 1V05_PCH S NSE
Us320
262 I NA210 315 'S
o7 SNS_1V05_PCH N 5/In SC70  ouT SNS_1V05 PCH R
1V05_PCH_SENSE
+_SNS _1V05_PCH P 4 e REF
20%
GND 2 S
oy 25352078 Nl mEETEE S en e |

PART# qQry

DESCRI PTI ON

REFERENCE DES| GNATCR( S)

BOM OPTI ON

104S0018 1

RES, 2 M LLI CHM 1206

1V05_PCH_SENSE

10180414 | 1

RES, 0 OHM 1206, 20 M LLI CHM MAY

NO_1V05_PCH_SENSE

132S0080 2

CAP, 0. 22UF, 402

5321, C5322

1V05_PCH_SENSE

116S0004 2

RES, 0 OHM 402

5321, C5322

NO_1V05_PCH_SENSE

| MON MAX = 0.9V 11§¥v

s =PP1V0O5_S0_PWR

453K
VNV

R5350

1. 05V FOR CPU VCCI O CPU VCCSA & PCH 1. 05V
| MON CURRENT (IV1R) AND VOLTAGE (WI1R) SENSE

SMC 1V05_VSENSE foomy o7

PLACEMENT_NOTE=PLACE C5350 NEAR SNC
PLACEMENT_NOTE=PLACE R5350 NEAR CPU

116w + C5350
Most 0. 22UF

X5R

2 6.3V
‘? _GND SMC AVSS 46 47 50 o7

98 6o [TTT) P1V0O5_1 MON

C5351
0. O1UF
s0 ¢ =PP5V_S0_| SENSE 1 I 2
e
RM
402
R5353
K Us350 |
2 VRISNS P 1V05 1 + 5 OPA348 5
A SC70- 5
118w 4
hos"

VR I SNS N _1V05

3 CRI Tl CAL

PLACEMENT_NOTE=PLACE C5352 NEAR SNC
PLACEMENT_NOTE=PLACE R5352 NEAR SNC

GND_SMC_AVSS

SENSE RESI STOR CURRENT (| GOR) AND VOLTAGE (VGOR) SENSE

GPU MXM

IMAX = 8. 25A
PP12V_SO_MXM SNS

R5360
8 2K

. =PP12V SO MXM PUR 1 2 R VSENSE o oo
4 1%
e |iRe3 62
52 s0 6 =IBP3V3 SO SENSE ?n}u UF
1/16
1 C5360 i 5
9, 22UF "GND SMC AVSS 11 w0
Y PLACENENT_NOTE-PLACE F6360 NEAR CPU
Xk o L AGENENT NOTE-PLAGE (o302 NEAR SVE
V+
U5360
alsns | MM Ns |y NA210 lene aru R,‘{)&@? SMC_GPU_I SENSE .o o0
CRI Tl CAL
SNS | _MXM P4 1 1 C5363
= tNe RER 0. 220F
GND
N

DI MM VDD 1.5V (LI KELY DEVELOPMENT ONLY)
SENSE RESI STOR CURRENT (| MDR) AND VOLTAGE (VMDR) SENSE

I MAX = 8. 25A

GND_SMC_AVSS

46 47 50 97

46 47 50 97

wher e

y SMC 1VO05_1 SENSE a6 97
1 Sf@w
SLF 1C5352
I MAX = 2.7V 0, UF

46 47 50 97

' NOTE: TOTAL CPU PCMER+

T
+
T

<<<< '

| W
'"ICIR = I VIR - INIR - _ICSR

CPU VAXG 0
I MON CURRENT (1 C0OG) AND VOLTAGE (VCO0G SENSE )02 PP1 M . b MM 1V5 SENSE
VAXG fw R
R5340 s g ale
. —PPUAXG SO_CPU 453K, v ENSE rrn 10 o0 +=PP1V5_S3 NEM PVR 2 B SMC_DI MM VSENSE gy e o0
1% p gsllaTZ[BABLE 4 Ao
1 ew
“if;,g‘ 0. 22UF s2 50 s =PP3V3 SO SENSE e OF
=S8 DI MM_1V5_SENSE PLAGEVENT NOTE-PLAGE RS371 NEAR CFU
PLACENENT_NOTE=PLACE C5340 NEAR SNC R C5370 PLACEMENT_NOTE=PLACE C5372 NEAR SNC
AN NSTEPLAGE nsm\;w & GND_SMC_AVSS. 10 41 o0 o1 O30 D SVE AVSS
i &l 1
m
SNS_PS VAXG | SNS 20% DI MM 1V5
Y, VAXG Y us370 R5372
RV C5341 352 I'NA210 4753
o5 0. 01UF «_SNS_DI MM 1V5 N slin  SC70 Ul 6 SMe DIMM IV R I AR SMC_DI VM| SENSE
w0 s =PP5V_SO_| SENSE 1 I 2 DI MM_1V5_SENSE M
g% +_SNS DI MM 1V5 [P 4l rerl L FoE
RM
R3343 S0 T 402
35352073 GND_SMC_AVSS
10K us340 | VAXG GAIN = 200V/V Nl foar o
1,\/\/\/2 VR | SNS VAXG P 1 + 5 OPA348 R5342
Sc70-5 23
1_ /% 4 LANA 2 o SMC VAXG | SENSE 1 07 =
402 VR ISNS VAXG N 3 _ CRI TI CAL 51/5‘3'\9/ 1 %E—JZABLE PART# Qry | pEscRI PTION REFERENCE DESI GNATOR(S) | BOV OPTI ON
; 1
vaxe I MAX = 2. 79V 402 502 2UF 13250080 | 2 | CAP, 0. 22UF, 402 5371, C5372 DI MM_1V5_SENSE
R5344 . Y,
g len(/?’K | RAGEETNoTeriAce reais NEAR SVE XSR 11650004 | 2 | RES, 0 OHM 402 5371, C5372 PRODUCTI ON
e o GND_SMC_AVSS .. 10 o0 or
2402
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) [ BOM OPTI ON
13250080 | 2 | cap, 0. 22UF, 202 5340, C5342 VAXG
11650004 [ 2 | RES, 0 CHM 402 5340, C5342 NO_VAXG

oo s o7

CPU/ PCH GPU PONER SENSE

s\

051- 8442

d} Appl e I nc.
®
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HDD OOB TEMPERATURE SENSI NG

6_=PP12V_ SO SENSE

R5400"
110K
196
116w
M‘;ﬂg; Trip point 1.0V.
1 47 0_=PP3V3 SO SMC LS 100 57| HDD_OOB_1V00_REF
Pull up 1.5V.
R5401"
FROM DRI VE: . i 1 C5401
Low 0.0v TO 0.3v | R5402 e 0, LUF
HIGH 1.2V TO 2.0V ¢ 180K i 1w 5 16V ¢
5% -8 cerm 2
1/ 16W 2 603 -_—
i
R5403 L
101 97 42 TEy_HOD COB TENP FILT 1 33K,  JHDD OB TEW R 3 +
.5V 5%
1
R5404 iew
150K 402
118w L NOSTUFF
"k R5406
0
59
= 1/ 16W
M- L
R5407 2402
100 2oy USE HDD Q0B L 1 AWK ; USEHDD OB LR &
176w
ME-LF ) 0OB_PD
“‘jin ., HDD_0OB_1VOO_REF 5

DRI VE ACTI VE
DRI VE ASLEEP
DRI VE ABSENT =

VALI D SI GNAL PROTOCOL BETWEEN 0- 2. OV.
HDD DRI VES HDD QOB TEMP L
OB |'S PULLED HI GH UNLESS

ow
PCH DETERM NES SSD PRESENT AND DRI VES USE_HDD OOB_L LOW WHI CH THEN PULLS HDD_OOB _TEMP LOW

NOTE: W LL BE CONNECTED TO SATA PWR CONNECTOR PIN 11
THIS PIN IS ORIG NALLY | NTENDED FOR HDD LED QUTPUT,

AND ALSO FOR HDD STAGGERED PIN UP ( FLOATI NG OR | MVEDI ATE SPI N- UP ( GROUND) .
BOTH FUNCTI ONS NOT USED.

SYNC MASTER=K62 MARK
PR T T e

SYNC DATE=01/09/201]]

HDD OOB SENSE

d} Appl e I nc.
®

o R e e |
051- 8442 I D
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S| LK_PART=AMB TEMP MXM HTSK TEMP SENSOR S| LK_PART=MXM HSK
. VXM
SNS T1: PRODUCTI ON TEMP SENSCR | C AVI ENT TENP SENSCR 35500 580 L
FERR- 220- OHM 53780- 8603 FERR" 220- OHM 98- 8¢
o 50 s_=PP3V3_S0_ SENSE ) . »SNS T1 1 P LYY Y Lz | _4O o752 SNS T1 5 P . 1% _30
0402 MXM
'R5500 |'R5501|'R5502 |- cs501 1/ SNS_AVE. P . 514 S L SNS MU P .
CSSOOi 6. 81K 5 10K 20K 0.00220F | 5501 i 7SNS AVB N 2 ° 0.00220F | 5541 o SNS_MKM N 2 g
CRITI CALS 1 1% ew % Pew —F 0V FERR-220- OHM ° ‘F 0V FERR- 220- OHM
Erm o
V5) v, 62" ,i62F 62" o SNS T1 1 N 402 1YY YLz | °© o2 SNS T1 5 N <05 1 2 ) “0
U5500 4037 0402 5 0402
EMC1428- 7 = _'_T.R.QCAL L 54567
PN = 518S0677 Pl ace Hsk sensor conn top side next MXM or CPU =
AMVB (TAOp) SNS T1 1 P 1lppP1 ALERT*|57 _ SNS T1 ALERT L
0752 SNS T1 1 N 2 | pn 6 S| LK_PART=CDD TEMP
SYS_S| SNS T1 ADDR |
SNs T1 2 P s R ToE—— ODD TEMP SENSOR J5510 CPU PROXI M TY TEMP SENSOR
o DP2/ DN3 11 =SMB_SNS1_SDA L5510
OP0 (TCop) SNS T1 2 N 2 SVDATA 40 52 FERR" 220- OHM 53780- 8602
97 DN2/ DP3 M RT- SM 0 52ONS_T1 _6_P
SNS T1 4 P 10 | opas s smoLk| 12 =SMB_SNS1 SCL 1952 o752 SNS T1 2 P 1(YYY L2 20 —
LEFT SKIN (TS2p) ¥ 5 5 0402 NOSTUFF
0 52.SNS T1 4 N DN4/ DP5 TR P/ SET| SNS T1 TRI PSET 1 C5511 SNS p 1 3 1 C5504
- > 101 07 oD
v SNS T1 6 P 15 13 Set trip point to 125 C 0.00220F | 5511 T o 500 1 5002508
CPU PROX (TCOP) R | oo NI3= NC S8 FERR220- OHM SNS OD N L 21o M/B%ggjﬂg — T
’ o2 SNS T1 2 N S YY)z | . \ o
it |22 out GND  THRM PAD 0402 1 CH:TI AL 0752 SNS T1 6 N
XWb S@(\(\B «® ~ = 51850698 Pl ace 500 (CPU Proximty Sensor) at the sol der side
. 22| an 5OE§S 505 [ - at edge near backer plate of CPU to replace Heat Sink Tenp Sensor
T T 11 —
St
. XV\B5O€?)S%V\5503
oM T oM T 11 PLACEIVENTthrE:al:QCErtESgO(_IL:l:ODFE))R MXM HTSK TO GET MXM PROX TEMP CPU HTSK TE[\/P SENSO:Q
XVB5000 $EXVE501 Rl GHT SKI N TEMP SENSOR S LK PART=SKIN R GHT TEN SI LK_PART=CPU HSK
L5520 J5521
SNS T1 7 N B FERR- 220- OHM 53261- 8602 FERROS320HM 53398- 8602
97 52 m 2 - M ST- SM
CPU HTSK (TCOh) . SNS T1 7 P 07 52SNS T1 3 P 1 _30 ars2 SNS T1 7 P 2 1 3 :
0402 0402
v e SNS T1 5 N _EC5512 | SNS SKIN Rl GHT_P i jiC5522 b SNS_CPU H_P 1
MXM HTSK (TQOh)  "oNS T1 5 P Qs 0022F L5521 100 97SNS SKIN RI GHT_N PN 0.0022UF | 559 57 SNS_CPU H N 12
50V O 109 5523
2 2, FERR- 220- OHM 50v FERR- 220- OHM °
o752 SNS T1 3 N 402 m 2 cerm
RI GHT SKI N ( TSOp) we SNS T1 3 P 97 52SNS T1 3 N 1 oo 2 4 4 C oo SNS T1 7 N 402 2 T 1 ) 4
- 14
— CRITICAL CRITI Q*L
518S0665 — 518S0678

EMC1428-7: 6.8K PULL UP: 12C ADDRESS: WRI TE: 0x92, READ: 0x93

LEFT SKIN TEMP SENSOR | 5530
FERR- 1000- OHM
2

1% 23 KX CONNECTOR COMBI NED W TH CAVERA/ BT
0402
1 C5513 SNS SKIN LEFT P ..o
%2022 | 5531 SNS SKIN LEFT N s a7 1

S0V FERR- 1000- OHM

2
07 52SNS T1 4 N 402 1Y YY Lz

0402

THI S PAGE DI FFERENT BETWEEN K60 AND K62.

SNS T2: DEVELOPMENT TEMP SENSOR | C

DEVEL OPVENT ) =PP3V3_S0_SENSE . ., ..
o7 10 SNS_CPU_THERVD P
(R, DHERVAL DI OB 1 C5521 DEVELEPAENT [DEVELCPMENT | DEVELCPNENT
ONLY DP/NL conpatible with CPU thermal diode 0,0022UF ‘5 ! 3I‘Q352\":><20 5)?521
2 50V .
o7 10 SNS_CPU THERMD N T o DEVELOPMENT 1 sgg 2 Taew Diew
ey JiEF JiEF
DEVEL OPVENT EhL/J051§ 124(_) A =
S| LK_PART=LCD TEMP MSOP
J5550 2| pp1 THERM:/ ADDR|_/_SNS T2 ADDR
53251802 FERR"220- OHM Elfv ALERT*|,8 SNS T2 ALERT L
O3 1 2 »SNS T2 DP2 , DEVELCPMENT 4| oP2/ N3 svoatal 2 = 1_SDA w52
0402 C5550
olls|SNS LCD H P 1 5 0022UF S| one/ DP3 swoLk |10 =SMB SNS1_SCL a0 52
24,/ SNS LCD H N L5551 10% QD
o FERR- 220 OHM — o, 5 W@m
B I_erYY\ 2__uSNS T2 D [T 7

O o L e wo s (o TEMP SENSORS
siasoses 051- 8442 | D
51850665 -

L le Inc.

. EMC1414- A- Al ZL: 33K PULL UP: |2C ADDRESS: WRI TE: 0x78, READ: 0x79 CS® App 10.1.0
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54 53 s=PP12V_SO0_FAN . o 1 Y 2 PP12V SO FANO L
0603 M N-NECKW BTHE] 25Mm
6 6 VOLTAGE=12V
1 1 1
RoGQ% R56Q3" RP 10
Wy 3}0@ 1.5K S 18y S i
21 ¥ s T v
2
o s «=PP3V3_SO_FAN R?G%S CRITICAL = =
1 ’\/\?\/ FO_GATESLOWDN — Q6600
R5606* Ney | e NTHS5443T1H
10K o 1208, 3. 1 ODD FAN
ip G
- 7 ’
FAN L 2
SME_FANO0_CT 865 CRITI CAL 53780, 8604
L56 M RELFRE-VY BFEES: ERit EA
MALFRWEBRES gy 220G Laa" TR 0
o FAN 0 PWR 1m21u1FMOWL 10N0Tc):aoc»rqu
. CRI TI CAL 0603 01 FAN_TACHO_L 2 o | TACH
|1 C5602 EDQEeY
D5600 100UF 4 g 12V DC
54 53 s=PP3V3_S0_FAN MVBDO14XG 2%
! sorza jl:g 6-3%5. 5 SML- HE e
15%600 1 L ol Ean 0 @ 5189730
% - NKERE W DTH=0. s
%lﬁ\é\/ LCgérbCaL N”NECK_W DTH=0. 25
> 1
R5699 2402 FERR™220- OHM 525620
s SMC_ FAN O_TACH 1 A7K o—FAN TACHO 1 Y 2 g%"lg\év
% 0402 3
Hfl/ﬁé" NOTE:  ADDED TO PROTECT SMC 2003
402 PLACEMENT_NOTE=PLACE R5620 CLOSE TO J5600 Pi n3

CRI Tl CAL

FAN 1 L5630
220- OHM- 1. 4A
2 PP12V_SO FAN1 L
M N_LI NE_W DTH=0. 5
M N_NECK_ W DTH=0. 25

=PP12V_SO_FAN

54 53 6 ® ® * 1
0603
VOLTAGE=T2V
6081 1 81 C5609
R5610* Cg 2UF 952% ,01UF
15K R56Q 7 BT TR &M
M}f“ ?Qsl 8 &85 %65
s 53« =PP3V3_SO_FAN 2b6, Y g?g{v .
C = = =
R6LL 0o 2 crmion
;J?-":% F1 VOLTAGESRS ?32/?/9\, F1_GATESLOWDN — @603 HD FAN
b5, s 1?8/§,¥ | ) NTHS5443T1H
605 0 1206A- 03- HF
N czzrénooz %5603 1 Nt Loks
CRI Tl CAL 53780- 8604
w SMC_FAN_1_CTL : Vel SOT23- HE1 . 47U|;:: EREEm L5640 M N NECK W DTH=0. 25MM I%ART-SM
> %%}5{2 MR W D0, 250 220~ OHMF 1, 44\ "H NV DTHE0. S O
FAN_1 PWR 1(m\2mFAN1P\I\RL 1 5 | MOTOR CONTROL
= CRITI CAL 0603 100 FAN TACHL L 2l 5| TACH
:D5601 L o] s
7\ MVBD914XG TO0UF o | 12v D
54 53 s =PP3V3_S0_FAN 1 sora3 ’:I:;%%er .
D HF
R5601 1 L oeran e
L GNI
1°0K M NLTNE W DTH=8. gMVI
lel\év N-NECKZ-W DTH=0. 25MV
240'2L C5605 |'S POLY- TANT BECAUSE | T MUST BE PLACED ON THE BOTTOM chl TIOCAL 1R5630
R5698 FERR™ 220 OHM %Z"m
«SMC FAN 1 TACH 1 47K, | AN TACH 1YY Y Lz 260_3L¥v
%E?\é/ os02 PLACEMENT_NOTE=PLACE R5630 CLOSE TO J5601 Pin3
402 p——

ISYI\C VASTER=K62 JERRY SYNC DATE=01/ 097 2011

HD AND OD FAN

DI RG, NOVEET
d} Appl e | nc. 051- 8442 | D
o 10.1.0
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a

SMC' S

FANS

OUTPUT CONTROL FAN 2

CRITI CAL
22030 2 an
. =PP12V_S0_FAN ) ) LYY Lz s PP12V_SO_FANZ_L
l cs Osl 0603 M N_LI NE_W DTH=0. 5MV
1 7 1 78'9 ’\\/AO[\!FA’\(‘}EE%TIW DTH=0. 25MV
- TUF 01
1 704 1 2 ég/ > 8%
_..=PP3V3_S0_FAN = R57QL 6 G
i g = =
21206 805 , s
'R5705 R5703 CPU FAN
%D(/gK F2_VOLTAGESRS 139K, F2_catESLonoy — CRI Tl CAL
1/16W
M LF 178 b= 700
2402 NE-LF | %HS5443T1H
G?Ol 1 1206A- 03- HF \]5700
524 L J—— 53780- 8604
8V T 17 L5720 T S
KR 22006 T4 —O
SMC FAN 3 CTL FAN_2_PVWR " »  wmFAN_2_PWR_ T voren oo
AT 2 : ' o NI o2 R T o3 [rac
RE 3 G\D
e L 7S I00UF 4[5 |12y oo
SOrz: 20%
: f e
6.3%5. 5- SML- HF ._ﬁo
= = CRITIcAL w»FAN_2_GND 4 21830730
.. =PP3V3_S0_FAN
REREER- :
'R5700 M RRERRW BFFES: 354
%DQK CRI_TI CAL ! R5720
R5797 .45 FERRZ2950rM %"
402 " - iow
. SMC_FAN 3 TACH .4k, |2 FAN TACH2 YY) o FANLTACH2 L A
%,{fln?‘é’ 0402 L PLACEMENT_NOTE=PLACE R5720 CLOSE TO J5700 Pin3
402

FAN 3 SMC

CONTROL ( UNUSED)

SYNC MASTER=K62 JERRY

SYNC DATE=01/09/201]]

CPU FAN

TENNG NOVEER gz |
d} Appl e I nc. 051- 8442 |D
(<] 10.1.0
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94 48 18 (TR SPI_CLK R

a8 6 =PP3V3 S5 ROM

R6100* 'R6101

@ CRI Tl CAL

C6100 *
3.3K 3.3K op
550 St UE —
1/ 16W 1/ 16W 6.3V
MF- LF M- LF CERM 2
s, ], %0 e
R6150
PN bs SPI_QLK
PLACEMENT_NOTE=PLACE CLOSE TO U6100 5%
e
b
% 1 rmy—SPL_MB CS L b
SPIL_WP L

SPI_HOLD L

VDD
u6100
64MBI T
sck  S@c¢ Sl |5 o sp
SST25VF064C

CE*
e T SOl 2 91 SPI

PLACEMENT_NOTE=PLACE CLOSE TO US100

HOLD*

VSS

<

SYNC_VASTER=K62_AARCN
PR T T

SYNC DATE=11/30/ 200

SPI  ROM

d} Appl e I nc.
®

TR O
051- 8442 I D
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AUDI O CODEC  pLACE 05200 AS CLOSE TO PIN 9 AS POSSI BLE
APPLE P/ N 35352592

PP5V_AUDI O HPAMVP Yanu ER

VD MUST BE LESS THAN OR EQUAL TO VL_HD
+ =PP1V5_S0_AUD DI G
=PP3V3_S0_AUDI O (I & 58 59 60 61 62
C6201 ¢ 1 C6200
aq7ge L Lo 470F
0% g% . PPAV5_AUDI O ANALOG 7y ss 56 50 o1 5a
X5R-1 2 2 ¥5R
402 402 CRI Tl CAL
05208 . i
20 6202 1| |1 62 — 2%,
= POLY- TARY. 2 0. 47UF —L—TOUF 2 CERM X5R
s GND_AUDI O HPAMP - CASE- B2- SM < ol w 8% 2 »——; 20% 0402-1
% o1 59 50 5o [rEy-PP4V5_AUDI O ANALOG C6209_E iCGZlO o N S| R 5 T &EZES.”SFM _‘|:‘ GND_AUDI O HPAMP 4,
1R6200 2. 2UF 2. 2UF D VA_REF VA _FP VA GND_AUDI O CODEC < 57 55 so 60 61 62 'R6205
2. 67K Y N ;|— 623 VBI AS_DAC| 29 |vei As_pac veerers |
) 5.3y 320 AUD_HP_PORT_L .
sy o T nEll 4206 ED 44 e FILTe TG L o tan M ALAEcwomea iaad ALD e PoRT D iow
402 CS4206_FN 4 we r U201 - = = = = 0D *° ,402
CS4Q2:865 HPREF|__39 M N LI NE W DTH=Q. 2IVM M N_NECK_\W DTH=Q. 1M AUD _HP_PORT_REF
NC TP_AUD DM C SDAl 2 |GPI 00/ DM C_SDA1 LI NEQUT_L1+| 35 AUD LOL L P oo 5 e
NC IP_AUD GPIO 1 12 |GPI o1/ C sgﬁ; LI NEQUT_L1-| 34 AUD LOL L N oD 57 5
HP AMP o @mAUD_GPIQ 2 14 Jep1 @ ST neour_res| a6 AUD LOL R P mnwree  HP AVP/LINE OUT
SPEAKERS ss (0T} AUD GPI O 3 15 _|GPl 8 LI NEQUT_R1-| 37 AUD LO1L R N o 57 5
o T AUD_SENSE_A 13 |SENSE_A LI NEQUT_L2+|_31 AUD LO2 L P @ 5 5
CS4206_FLYP LI NEQUT_L2-| 30 AUD L2 L_N e oo e WOOFERS =
CS4206_FLYC | LI NEQUT_R2+| 32 AUD LC2 R P yormy 5o
45 JFLYP “re-| 33 AUD LO2_ R N
C6211 |+ 43 |FLvC LI NEQUT_R- o -
go.%ZUF 42 |FLYN
% M B ASL_16 AUD_CODEC M CBI AS o o
GEEM M-N'mrwm'ﬁzg—mm—@ PART NUVBER | ALTERNATE FCR| BOM CPTION | REF DES | COWENTS:
b 3 \L_HD N”NECK-W DTH=0. 15 PART NUVBER
vooM_28 CS4206_VCOM M NERERR-W BFFE '8 35352592 35353199 Us201 CS4206A
1 VLIF
PLACE TP FOR ALL HDA SI GNALS NEAR CCODEC
LI NEI N_L+|_21 AUD LI _P L am s
94 18 [T HDA BIT CLK 6 {BI TCLK LINEIN G| 22 AUD LI _Ccaom ams
s 18 [T HDA SYNC LI NEI N_R+|_23 AUD LI _P R am
R6201 | 10 |svne
2 10 o HDA_SDI NO LAAA 21 AUD_SDI_R 8 |so M QN L4 18 AUD_ M C_INP_L e
1% 5 _[spo MCIN_L-| 17 AUD M C I NN L am s
v OF | . Mo N R 10 AUD M C I NR P 4 o
o 10 15 oy HDA_SDOUT o 1L gRESET MG NR |20 AUD_M C INR N o o0
s 10 [y _HDA RST L |
100 81 (TR AUD _SPDI F_ | N CODEC LT TEIT. i; SPDI F_I N VREF+_ADO_27 CS4206 VREF_ADC NC
R6202 ] Py M NERERR-VY BTFED: 78WM
w o o AUD_SPDI E_OUT 1,\%\/2 ms i o odsel | 4l TP_CS4206_DM C_SCL NC
Wit 100K
w03 1/ 180 THRM PAD_AGND
M- LF
402, N o o
N N CRI TI CAL CRI TI CAL
1 1
Ce213.r 18214 DI FE_FSI NPUT= 2. 45VRVS
J- P PR PR SE FSI NPUT= 1. 22VRMS
= onse. AT | Z By Tanr DACL FSOUTPUT= 1. 34VRMS
. D AUDL O HPAVP DAC2/ 3 FSQUTPUTDI FF= 2. 67VRVB
DAC2/ 3 FSOUTPUTSE= 1. 34VRMS
62 61 60 59 58 57 56 GND_AUDI O CODEC APN ci5T|2c§Ll3l4
T6250 o1 57 _PP5V_AUDI O 1 SO
| SOLATED 5 V PONER SUPPLY FOR HP AMP 1.8 L gasvom D6252 bl s 2
DR22- SM B
APPLE P/ N 35352456 ey s A, , 1 A ssrm e ST
4.5V PONER SUPPLY FOR CODEC > Q|| T ¥ L
' N BT P 1 L3oME
06120%9 ! @V\?Stl): 5 NOSTUFF C&E%ALG N 11RGZK55 N - CRI TI CAL
PLCRERR VY BFHES: 231 2~ DVMI3900Y% 75eh 'R6258 108, 150N oo _scasos swy 2 6 s 062581, [1C6259 |'Re257
212 ) xR 1 1K 2y bELD 150UF-. 025-OiM— —— ;S%UF 4, 99K
5o PP5V_AUDI O HPAMNP o = o 176w 462 2 623V 2 2 107 17 ow
= N M- LF . - 603 M- LF
SM = © 2402 %Aosi?isswwoﬁa\‘:%% Pt 2603
= M N_NECK_W DTH=0. 2MMi APN 128S0271
SC4503 FB 2
1R6256 ZingTsszf?x?lle
! 62 60 57 55 _CN 0150
LS5 ETES 200 RARLIL Sa9oR . S o
L6210 AGE=%. 5V | Xm_céﬂisz— wisw VOLTAGE=0V
FERR- 220- OHM VR6201 M NERERR-W BFHES: 48MM 102 2402
=PP5V_SO_AUDI O t 2 4VE REGUN 6 n' oS PPA\\/lsarL%i_no'er\ALOG [ 1 R6260
L o D= f 1041021 \ . IN g D =5 50 50 61 08 R62%4 LAAAZ—GND AUDI OISO 56 57 50 w2
CRI Tl CAL L 0 M
R6220 04V5_REG[EN 4|en NR FB|3 AV5_NR . s 18w J_ 1w
= y DM\@ -F 603 , = 603
> SPPSV S0 ADIO 1a Q) 2 _ oo NS M MR BES. 4V APN 35353080 2 R6253 D251
& 2
VLR C6223 1 106224 T AT A SC4503 FB RDIV SO503 FB PNP 19OA 2T o SC4503 FB FILY 2 1SC4503 SW D
402 06222 0. 1UF — L TUF M N_NECK_W DTH=0. 2MM /\/1\0/4\/
% —— —1— 107 1 1/16W BAT54XV2T1
= T 9 R332 o - R6251 i
- 1180 '3 15 NOSTUFF NOSTUFF SYNC_NVASTER=R62 DAVI D SYNC_DATE=01/ 097 2011
- GNDhAUDI QOEC  wcorsosococce ML U6230 VLB 6254 1 106261 |'R6259 (62551
NOS 2 B 2 >
R6212 RSk W BTS20 SCAS03 | o wores e | 462 0- 01tk — —— 0, 0010F $ 100K 0-001lF — AUDI O CODEC/ REGULATOR
s 2 SC4503 SHDNAL|SHDN*/ S  FBL3  SC4503 FB P 2 07 6w 20V, T
SYM VER 2 402 402 VTl 402 051- 8442
e 06252 os251 | .. | C8283. |Re252 2 Appl e | ne.
M- LF 1 1 1 V o)
102 0.TUF - L ¢ TUF D TUE L g 12.4K L L L L S 10.1.0
R6210 V6211 or Gty 2 2 1V ~ i iisw NOTI CE OF PROPRI ETARY PROPERTY:
NN GND_AUDI O HPAMP _ ~ 402 402 4021 2402 FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
’\/5\0/4\/ - ﬂw—mﬁ:wm THE POSESSOR AGREES TO THE FOLLOW NG
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SI GNAL_ MODEL=EMPTY

C6362
220PF
1]]2
)
5%
25V
CERM
402
R6367
R & L CHANNELS SWAPPED TO MAKE LAYQUT MORE LOG CAL e
1%
e gF L_MAX97220 QUTR __ mmys7 w0 s _PP5V_AUDI O | SO
&58\5_ S| GNAL_MODEL=EMPTY
33UF R6361
o 5 AD LOL RIN::f{2wAUDLOLRCN LA 2 MAX97220_I NR Ny 57 o Cg350: | 08351 C6352: | 06353
20% sy X7R cééx/nﬂ o B ié\z ;I(é\z;_ e ié\z
83V Mjb;F 702 603 40271 202-1
CASE- A
62 s0 57 55 _GND_AUDI O | SO GND AUDI QO 1SO 5557 50 62
330F R6363 a4l 2[4
6 s AUD LOL RP1+[ 25 AUDLOL RCP 1 2 MAX97220_I NR P_promy 7 2
20% it R & L CHANNELS SWAPPED TO MAKE LAYOUT MORE LOGI CAL z 3z §
TANT 402
CASE- A
SI GNAL_MODEL=EMPTY _ 62 57 MAX97220_| NR N 14 I NL- ourL| 12
R6364* 1 %63 54 LeEeTY w o - MAX97220 I NR P sl Tozag 11 MAX97220 Bl AS =
7.87K L 3%0PF \MX{LJJ76232500AEBIEAS - .
118w T 5%, o o MAX97220 I NL_P 7R TOENT T OOTRL_10 ChEC :
Vab2, Z Shpm L6350 o . rm MAX97220 INL_N 8N FRESR- H
R6§65 FERR- 220- OHM ad 2 MAX97220 C1P
62 60 57 55 GND_AUDI O | 1 2 722 D | s AUD_GPIQ 2 1 2 MAX97220_SHDN_L 16| sHoN- g a4
3% 0402 g 1 6355 1 C6356
gy 6 8ts I — I
402 SI GNAL_MODEL=EMPTY _ g @ & 18% 7 18%
SI GNAL_ MODEL=EMPTY =
R6374* 1 0B374 R6350* 285 285
7.87K 1 550pF 100K erel e s
WS T a gl MO TRRONEN, 4
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M LF 2 %24 2 XBR
%l}/:llnféj\év 1.C7470 (P1V05S0_I SP) 2402 402 202
402 —— 9, 201LF (P1V05S0_1 SN) =
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20, |? %y 1
CPU VCCl O SENSE N 1
B — AV (P1V05S0_RTN) XwWael %433 U
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2 gy 2 gy 2 gy 2 gy 2 CERM XS5R |2 CERW X5R
CASE- D2- SM CASE- D2- SM CASE- D2- SM CASE- D2- SM 805 805
(P1VO5S0_WWy
C7479 1 =
. 001UF
C7480 0- 0%k
33PF 2
12 208 'R7476
6. 65K
5% %ln/;’BW
S, c7481 NE-LF 1. 05V DEFAULT, OTHER VALUES TBD
R7477 402 2402
oK 0. 001UF
1AANA2Z _PLVO5S0 COMP C 1|2 .
s JAN W) VI D<3: 0> | Vol t age
ot 50V
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402 (P1V05S0_ER) 0000 +1. 100V
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=PPVCCl O_SO_CPU_VCCSA
NOTE: THIS RAIL IS COM NG FROM PPVCCSA_SO_I NPUT_SNS AFTER SENSE RES
CRI Tl CAL
| SL251%§O
R7531
=PP3V3_S5_CPU VOCSAL AR 2 VCCSA_REEL fno o vour] 2 a2t
i a0 Sy
(] C4E0RZM
T ¥ - T & RE2RO vecsa_Fi L%76§'§FO
202 202 1 %% 2 \__ 1 2
T 1 g
VE- 50V D
= = wo02” o3 R7505 : Q7500
14 20 2 s VCCSA GATE |_, | RFH3702TRPBF
5% =] — TPEE VR ST s PQFN
M:EJIEF I\%PJVSP/WF[\K.‘LTYPE—VFLCTL 76809 10
1
«lvocsa oNTRL_INpUTL | N l peibod PPVCCSA_Sp_FET .
S(;/ HF%{?HF%EAL TYPE=VR_CTL F’lHY ;: : - ﬁﬁéﬁ@gspw&e {%LE & {%LE 1 C7507 Ji C7508
- - T - =ViIR | = . 1
- {%81 NET- SPACING TYPE=VR CTL Mjé?g NET_SPACI NG TYPE=POMER A %OEL’J(F)%SWM ;_%ﬂo UIJ:_-025|\/O—|M f— %g‘ZL“\J,F %g‘ZL“\J,F
T T 2 Gf 2 %t
=PP12V_SO_CPU_VCCSA * B e R e
"R7504 1 Bl ace S988% nside eavily
g 506
1/10wW
VF- LF
5603
» VCCSA PWR_RC |
_i (1:3':502 PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR( S) [ BOM CPTI ON
_; )%(éi//: 128S0330 2 POLYTANT, 6V, 220UF, 25MOHM C7509, C7510
603-1
YA A _CNTRL_| NPUT2 14/\'/1\0//\/2 V A _CNTRL_| NPUT2_R 1 N 2
1/16W 1/ 16W
Mok Mok B
UFF
Cr512
10PF
'R7533 1l]2
%"O/UK IS“IA:
50V
5 i
1 R7552 G332
L 1kny VCCSA CRL 2207
) il
1/51/gW 10%
ML i —
R7503
w1 _CPU_VCCSA SENSE iARA 2 |
1/510/50W
Vios" 1 C7501
—— L00PF
... =PPVCCSA_SO_I NPUT_PVR , 2
4 Jié?'é“ 6 1 C7504 1 C7505 1
* 330UF-0. 0090HM == 3,7F 1 ISYNC VASTER=R62 AARON———SVNC DATE-127 08/ 2000
2 2V 2 6.3V, 5 10V
50 - BEL oo e i o o8 CPU VCCSA REGULATOR ]
(4 1 BT O y
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CPU VCORE 3 PHASE/ 4 PHASE BOM OPTI ONS

PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON

116S0066 1 RES, 1K, 5% 0402 R7125 CPUVCORE- 4PH
114S0303 1 RES, 7. 5K, 5% 0402 R7125 CPUVCORE- 3PH
11480327 1 RES, 13. 7K, 1% 0402 R7126 CPUVCORE- 4PH
114S0316 1 RES, 10. 2K, 1% 0402 R7126 CPUVCORE- 3PH
11480323 | 1 RES, 12. 4K, 1% 0402 R7119 CPUVCORE- 4PH
114S0316 1 RES, 10. 2K, 1% 0402 R7119 CPUVCORE- 3PH
11480355 | 1 RES, 26. 1K, 1% 0402 R7150 CPUVCORE- 4PH
114S0338 1 RES, 17. 8K, 1% 0402 R7150 CPUVCORE- 3PH
11480211 | 1 RES, 845, 1% 0402 R7153 CPUVCORE- 4PH
116S0004 1 RES, 0, 1% 0402 R7153 CPUVCORE- 3PH
114s0314 | 1 RES, 9. 76K, 1% 0402 R7154 CPUVCORE- 4PH
114S0316 | 1 RES, 10. 2K, 1% 0402 R7154 CPUVCORE- 3PH
11480225 | 1 RES, 1. 21K, 1% 0402 R7141 CPUVCORE- 4PH
11480217 | 1 RES, 976, 1% 0402 R7141 CPUVCORE- 3PH
114S0335 1 RES, 16. 5K, 1% 0402 R7142 CPUVCORE- 4PH
114S0349 1 RES, 23. 2K, 1% 0402 R7142 CPUVCORE- 3PH
114S0331 1 RES, 15K, 1% 0402 R7143 CPUVCORE- 3PH
11480257 1 RES, 2. 55K, 1% 0402 R7144 CPUVCORE- 4PH
11480252 1 RES, 2. 32K, 1% 0402 R7144 CPUVCORE- 3PH
11480209 1 RES, 806, 1% 0402 R7130 CPUVCORE- 4PH
1140188 1 RES, 487, 1% 0402 R7130 CPUVCORE- 3PH
116S0004 1 RES, OR, 1% 0402 R7129 CPUVCORE- 4PH
11450189 1 RES, 499, 1% 0402 R7129 CPUVCORE- 3PH
114S0219 1 RES, 1. 02K, 1% 0402 R7136 CPUVCORE- 4PH
114S0131 1 RES, 130, 1% 0402 R7136 CPUVCORE- 3PH
13288221 1 CAP, 820PF, 10% 0402 C7123 CPUVCORE- 4PH
13251534 1 CAP, 0. 0012UF, 10% 0402 C7123 CPUVCORE- 3PH
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3V3 S5 REGULATOR

C7719*'|,C7766'|. C7767'|. C7768%|. C7758 1 C7765 1
100UF 100UF 100UF 100UF 10UF —— 10UF ——
e o 2 v o 2 T T
= > 2 . 2
.« ZPP12V_S5_PSVS3_VREG - N N4 o 8% | o e
NET_SPACI NG_TYPE=PONER
r==--------45 -5 -=- 3 A i
' EMC CAPS ' J__
i\ PLACE CLOSE TO FET - .
= ’ =PP3V3_S5_VRD ?
' | | NET_PHYSI CAL_TYPE{POVER P ° POV\E r Rat I N g H
o DT TRUE
crrigl), C7rizt G0 i|rcrrir |1 cr722 A
1008 U — e —— E T R7726
v 2 16V, v 5[ T 1Y [V =PP12V_S5 P5VS3_VREG 20K
POLY XSR- CERM X5R- CERM R 2 xef | €%
6.3X6-TH 0805 080 \ 603 803 116w
' NOSTUFF 402
' 1 2
I I
= ! 'R7725 PP5V_S5_LDO.
20K TTTEMG Crsa
3V3 QUTPUT ] Siow BLA
402
739 pr : 5V OUTPUT
R7776 RJKO 4DPA L
PP3V3_S5 REG 0.002 Gl| 1 (P3V3S5_UGATE) _
== 2 : 37650801 L. S il _TYPE=PO/ER
PEYT i NET_PHYSI CAL_TYPE=POAER 7 [su D2 M N NGV RTEp- oM 1R7741 pe e
DI DT=TRUE I\ET SPACI NG TYPE_VR_coN'rm 1 ' ED’E 0%637%863 '
PP3V3 S5 REG 1 C7730 5% I CE AT L :
NET._PHVSI CAT TYPE=POME %&,OOPF @| & (FaVaSs_LGATE) é,%g‘(‘{: | ' PP5V_S3_REG,
— 2 2 ! i
2 28 o M N R W DTED v C7763 1 Cr7764 1 '
e s2 | T e e ke CRI TI CAL 1 ooLur 0. 001UF ,
NOSTUFE NET_SPACI NG_TYRE=VR_CONTROL r 750 ' . %&? !
i 1 1 50V
NET_SPACI NG_TYPE=VR_CTL Cr741 1 346 : };; 2 Z,%ZR 2 :
NOSTUFF cr7 PONERS6 ! '
. R7730 v H = =
View 0, 499 19% 376S0875 I 1
M- LF il%lUW 2 éﬁ? Leb o e e e e o
5402 ks CRI TI CAL
2603 1 L7750
= 2. 2UHH - 20% 0. 00690HW 16A
.. VI N _5V_S5_REG H 1
. P3V3S5_REG SNUB c7714 R7710 18 ipos > > VINZ Y NEX PI C1005H- SM PP5V_S3_REG R
=TRE 1% IR Uu7700 3V N TOoTETRE E=POVER NET_PHYSI CAl_TYPE=PONER
oo = P3V3SS REG BOOT R AP 2 I SL62383F 21D POVSS REG hed) o5 ZZ5 %k L nostree
SOVl eos M N LI NE WD‘Z&S ém PM_H P3V3 S5 REG 7 1 & 02 cr757 *
0. 1UF NET_: ShRa v?iGETYPE_VR CONTROL ~ ME- L e 0. W i3 NNLE'O"‘(EV\""’D-DEFEOZSW E 0 00§U - R7770 23707\"9
603 P3V3S5_REG UGATE 14 TE2 | 22 P5VS3 REG UGAT| X 20V 2 9. 76K 1 =
(P3V3S5_PHASE) oo LESVSSS _REG UGATE 2% JUGATEL UG % P NET_SPACI NG_TYPESVR_CONTROL R 2 1 12 QUTPUT BULK DECOUPLI NG
NET_SHACI NG [TYPE=VR| CONTROLgg p3v335 REG BOOT 15 |goor1 BooT2 | 21 G 100 116w 10%
M N NES Q- 2\ or= DI DT=TRUE M N_NECK_W DTH=0. 2 MM 5V SNUBBER 402 MELE 10V CRI Tl CAL CRI Tl CAL
M N_LINEZW DTH=0. 6MVI 98 P3V3S5 REG PHASE 13 [pHASEL PHASE2 | 23 98 P5VS3 REG PHASE M N_LI NE_W DTH=0. 6MVI | grep— }85 7761 1 17762
M ’\"‘rﬁ?‘fgv\y"%ﬁo i o5 ReC 16 20 ; BEG L M N_NECK_W DTH=0. 2 MM “ﬂ. N‘h’&‘w grrt:oo ;Mr\\/AM 330UF —— — —330UF
\TE P5VS3 REG LGATE ! ) _NECK_) p— .y
NER- RS G YRR e NOPE = PIVIS0 REG LA -GATEL LeATE2 = O DT=TRE ™M N_LTNE_W DTFE0. 6 E NET_SHACI NG TYPE=SW TCHNCDE 1 C7760 |1 C7769 2% S 0%,
OUTPUT BULK DECOUPLI NG PLACENENT_NOTE=PLACE NEXT 10 C7716 - - a P3V3S5 REG I SEN 10 || sen | SEN2| 26 s P5VS3 REG | SEN _NET_SPAC NG TYPE=VR_ > Rro2 R77711 — %E:;g ; R %EZ; 62 RASEIRSY CASE: BBl s
Q9 P5VS3_REG OCSET 2 05-1(2 05-1
12850237 ¢ - E o0 P3V3S5 REG OCSET11 [OCSET1 ocsET2[ 25 %° _REG. 11 10w 9. 17615
CRITI CAL s P3V3S5 REG VOUT1 9 louTi VoUT2 | 27 s P5VS3 REG VOUT2 CRI TT CAL 2 NOSTUFF ey
Cc7715 1 Cr717 1 cr7211, XW716 = 402
100F —— 1008 —— 330U —* T R77241| @ % P3V3S5 REGFB g frpy FB2| 28 P5VS3 REG FB E 1
16V 1
o 2 xsR-cerw 2 8.3 2 R7720* 976 ¢ 1 =
XSR-cERM 0805 AR YL AN, a5 3% ot g 1R7722 — 6 |FSET1 FSET2| 208 P5VS3_REG FSET2 ,
% MF-LF 68K 12 24
1/ 16W | ENL EN2 376S0917
T <Ra> {LIPp 402, g 2% w Ii';sm XW'751
402, ME-LF TSR
= % 5402 PGND oo oMT
. C7720 | o 100PM_EN_P3V3_S5_REG g L
i Rb R7721* 1000PF 9 =
I <Rb> 10, 0K s 1 L
: w2l R7723 he
' & bt 33K
: : s Lo
' ' 402
I I = ¢
I I
! - ! Vout = 0.6V * (1 + Ra / Rb) = o
| PR GLose i R7759* o R7755%
' ' 976 S 75K RA
et - 1% | 1%
1w < O 1/ 16W
A MF-LE
R 402,
n
PM EN _P5V_S3_REG ¢ RB
100 63 LN =20 g
1 1
'R7747 NOSTUFF EZ;EE - f§i756
16. 5K c777 5% o
5 2
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1.5 V DDR SUPPLY

PPDDR_S3_REG

NET_PHYSI CAL_TYPE=POAER VOUT = 1.5V
=PP12V_S5_DDR VREG e ° AVG = 6.7A D
.
NET_PHYSI CAL_TYPE=POAER DI DT=TRUE LACE CLOSE TO FET :
= NET_SPACI NG_TYPE=PONER Fmmmm e e e e e e - B
. =PP5V_S3_DDR_VREG R7801 CRI TI CAL CRI TI CAL C783I4 DR, h
1 1 1 1
NET_PHYSI CAL_TYPE=PONER AR . ; PPSV S3 DDR REG VSEILT Cr8301*. C7831*. | cCr832 UF i CLCsE TO L7830 |
\ M N LTNE WDTH=0 6 mm NET_PHYSI CAL_TYPE=POER 270UF ——  270UF —— —— 10UF . ! !
176w M NNECCW DTH-0. 2 mm - - 2 V2 16v S I i
L crmaeEs axoFFES axoEFES 2 ek cerm 3 1|t c7838 [1C7839 .
= 402 - S L e i 4 1 . 1 . 1 1
.=PP3V3_S3_VRD | 23390 23390 LF:
B 815 1 ' 2 xR 2 MR '
R7820: 7800  C7801 : Lo FIBLO R7841 = P w®oo
10K 4.7 —— 1UF —— B 3 & % It ( DORREG.DRVH) L AAN 2 DDR REG UGATE R i i
5% 623V 1% 2 X5R 1/ 16W M N LINE W DTH=0. 6 nm M N_LI NE_V} DTH=0. 6 nm CRI TI CAL ' = '
1/ 16W Seam 2 or 2 VB N VEETLT VLDO N 603 ME-LF M N_NeaCw bTH=0. 2 nm  C7 840 5% M N_NECK_Vf DTH=0. 2 e )
MF-LF 402 1/10W 1y pr=TRUE
5 603 0 1 2 r . 0. 1UF VELF VR CTL |%7830
= 6 loow . 3 o DDR REG BOOT R 1 || 2 (o CsD58864Q6D
CRITI CAL aorme |1 3 e sor\'ﬁle VIN 1 ER'7 T8I %Ab
NODE DDR REG VDDQSNS
w0 62 52 (rp>—PM EN DDRVTT_SO_REG 10 1S3 i enaie = R7840 & | vsw 6 1. 5UH 15% 29A- 3. 3MDHM
PM EN DDR1V5_ S3_REG Voo :ﬁ|
10 % PM PGOOD DDRLVS S3 REG 1; ism VITREF Enavte VBST|_22__ss DDR REG BOOT LA A 2y 1 11w o ST PAC e TeeE=S Tomcoe 4 TR [17 4o o0R REG PHASE R o 1YY Y2 PP1V5 S3 REG .
0 0 5 (OO} V0Q Pa0CD Tng 581 (I 96 E F“gm 335';;5 BRES S M e 8T v e womea. 6 mm SOP1182M TH PUT BULK DgELPHgSL' Im,wpg:p R
RNt M NCNEGKCW DTH-0. 3 ouT COl NG
DRVH 21" —s8 M- LF = ST=TRUE
TP_PP\/ T_S3_Dm_BUF 10mA nax | oad s [\TTReF @FN NET_SPACI NG_TYPE=VR_CONT 603 5 |BG | — INET_SPACI T\EIT?PE:VR_UL ’\ggllﬁl:l
(NOT USED) Vout = VDDQENS/ 2 SYM (2 OF 2) LL| 20 s DDR REG PHASE (DDRREG L) 100085, CRITI CAL 1C7837
24 IVTT M N_LI NE W DTFEO. 6 mm DI DT-TRUE PGND 25V, 1 36 10UF
oM T GUt = VTTREF M NCNEGK W DTH-0. 3 - NGBS 2| - 3HotR 101
XWr803 DRVL| 19 95 DDR REG LGATE (DDRREG ) — o 50, 2 83
NET_SPACI NG_TYPE=VR_CONTRQL M NLINE_WDTH=0. 6 nm DI DT=TRUE C a 2 2.
PPVTT_SO_DDR LDO - - - = M NRESW BTeS: 8 M N LLNE W DTH=0. 4 - T BeLY- TanT
—_ —_— pa— DDR_REG VITSNS - - CASE- D2E- SMB
e E s = 2 |VTTSNS 16 95 DDR REG CS N R bTH=0. 4
ERo0ED NCx—Z|NoD Rer_seaci G, TvpEssw Tt
NCx-12_{NCL1 VDDQSET|_9___ss DDR REG FB FF C
CRITI CAL CRITI CAL VITGND _ THRM PAD GND PGND _CS GND T 9;,499 oMt 1
C7804 * 1 C7803 ] o o d PLACENENT NOTE=FLACE NEXT TO Qraat XW831 b (S XWr830 =
f— —L— 22 s
o3 o[ . gﬂg/kf os DDR REG CSGND ( DDRREG_CSGND) I W z 2
i 2 g sR Ny DT 2 J_ PLACENENT MTE=PLACE NEXT TO L7830
l 9s | DDR_REG_PGND ( DDRREG_VDDQSNS) =
= M N LINE WDTHE0. 2 mm M N-RECKW BTH=0: 5 NOSTUFE |
= 7805 * 2 2M N_NECK_W DTH=0. 2 nm C7820 |1?780:‘-3<2 <Ra>
0.033uF — P00 NI (7801 10096 —= S 3
— Sm 6w
2 om T oM T 2R 2 Ve L
402 1 ( DDRREG FB) 402 2
— 1
- * R7833 <Rb> —
o oo rec Vout = 0.75V * (1 + Ra / Rb) R783
S0 Hi Hi ON ON ON - 6w
S3 LO Hi ON ON OFF M N-RECK-W BTHEO, 5 s
S5 LO LO OFF OFF OFF vorTAGERoY 2

1.8 V SUPPLY 1A Aver age current

. =PP5V_S0_P1V8_REG Vo=0. 8*( 1+ Ra/ Rb)

V0=0. 8% ( 1+ 59/ 47) =1. 804V
1 C7854 |1 C/7855
gz c78! . R7853 |: R7854
o 2%, 20%, 100K 100K
2 X5R- CERM 1 2 X5R- CERM 1 2 ew 2 ew =N ©
603 603 Lriow Leiew = VDD
p 402 402 VTN
LJ7850 CRI Tl CAL
+ | SL8013A L4820,
QFN LX0 13 ;
ooles PMLEN_P1V8_SO_REG 5 |-y, CRITICAL | yj| 14 sl P1V8 REG PHASE LYY YL PP1Vv8_S0_REG
ol 15 NET_PHYSI CAL_TYPE=PONER MVDO4BZ- SM CE—
100 s AM_PGOOD_P1V8_S0_REG 7 Hx aor -
PG s SW TCHNODE NET_PHYSI| CAL_TYPE=POVER
P1V8 REG VFB 1
o P1VB_REG SYNC 4 |c/ne VE " 1| <Ra> 5Rg? %E
NCSTUEF CONTIRACDS e N[5 C7850 it ooy 2] W aos SYNC VAGT EFCREZ. AARON o] A
1 R7860 o a0 o2 e : LE§e LHES3 1.5V / 1.8V VREGS
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3. 425V "G3Hot" Supply

Supply needs to guarantee 3. 31V delivered to SMC VRef generator

. =PP12V_G3H 3Vv42

NET_SPACT NG_TYPE=PORER s P3V42G3H_BOOST
C79101 o - 5/20e
R7910 b " 7900 Gfgif !l 960
6. 98K 5k 2 LT3470A 402 33UH PP3V42 G3H REG
YRL:d 1003VA2G3H_SHDN_L sl 0N afe e PBVA2GIH SW LYY 2 .
4023 Bl Ad 2 N LI 2 O.»SzgrmnmCDPl-MDlgFHF- SM Vout = 3. 425
voethe camoa [, | MR KT ZE0ma max out put
cher Iim
ao ¥ 07901i <Ra> R7900"
35352171 2; @)2 %_12;\%2 1C7902
202 T ab2, —_ 20%%):
R7911°' 17911 s P3V4A2G3H FB I 2 é83'CERM1
2. 1K — IpooPF <Rb>R7901
WY 2 28V oo 200K
4025 368 M:lé%
J zb}zévz

Vout = 1.25V * (1 + Ra / Rb)L
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SYNC DATE=N A A
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7

4

5V SO FET (6.6A PK/ 3.1A AVQ

74 64 33 5 _=PP12V S5 PWRCTL

s _=PP1V5 S3 SOFET

1 C8000
0. 1UF
CRI TI CAL > 18V
8000 435
| RFH3702TRPBF =
PQFN
s _=PP5V_S3 SOFET
o /0[]0 \.
1el
174 64 63 s =PP3V3 SO PWRCTL o
NOSTUFF <
1 B
000 : v
Loy 5 U8000
5402 g SLGG5AP001
5 TDFN 2
@ 7 CRI TI CAL gls
ﬁgDPMiPGCx:D P5V_SO FET] 8 PG NCPB__
B oo

100 63 [T PM EN P5V_SO FET

1.5V SO FET (4.8A PK / 4.8A AVG

CRI TI CAL
8025
| RFH3702TRPBF

74les 33 6 =PP12V S5 PWRCTL

81 74 64 63 6 =PP3V3_S0_PWRCTL Q) <
g
8020 i ;
5% g uso25
oW 8] SLGSAP0O01
5402 5 TDFN 2
7lc  CRI TI CAL
100 64 11 PM PGOOD P1V5 SO FET 8 PG Ng
THRM
PAD___GND

100 63 [TR)- PM EN P1V5_ SO FET

PP5V SO FET &

PP1V5 SO _FET

3.3V SO FET (2.9APK / 2.0A AVQ

74 64 33 5 _=PP12V S5 PWRCTL

1 C8053
CRI Tl CAL ?-fUF
053 2 X8R
| RFH3702TRPBF
PN =
. _=PP3V3 S5 SOFET . @H
1yl
81 74 64 63 6 =PP3V3 SO PWRCTL ol
<
*R8050 ]
10K > Vi
§ ?/Flﬁgv 4 us0o53
,402 3 SLG5AP001
5 TDFN >
&) 7]l CRI TI CAL 5
100 64 63 PM PGOOD P3V3 SO FET 8lpc naE
B aw

100 63 (TR PM EN P3V3 SO FET

PP3V3 SO FET ¢

3.3V S3 FET (3.4A PK / 1.6A AVG

74 64 33 5 _=PP12V S5 PWRCTL

+ C8050
0. 1UF
CRI TI CAL 2 1BV
@B050 202
| RFH3702TRPBF =
PQFN

PP3V3 S3 FET ¢

s _=PP3V3 S5 S3FET
n o 0 -
o o4 6 =PP3V3 S3 PVRCTL 'Li‘l:
o
" <
R8051
10K O 7
5% 2|
e g us050
3 i SLGGAP001
5 TDFN 2
& 7 6
o > CRI TI CAL
100 32 PM_PGOOD P3V3 S3 FET, 8lpg NO3
THRM
PAD GND

100 63 [TR- PM EN P3V3 S3 FET

S3+S0 FETS
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100 46

THE NMOS PMOS SHARI NG FOOTPRI NT W LL NOT WORK DUE TO THE REVERSE POLARI TY CF BODY DI ODE.

PROTO- 3:

10 P- CH MOSFET 376S0933 4. 6- MOHM 20A (WHEN USED W 8112)

| RFHO310PBF
. :PP]-ZV G3H S5 FET ADD C8111 2. 2UF BN AL }?03%352 10
1%
1w
R810 ./ =\ ~PP12V S5 RSN oA, PP12Vv S5 FET
R8103 9 1 2 — — o0
, 100 98 PPlZV_SLGl w]ld o \rx/lgf;gﬂ%gTvPE:POﬂER 3 4
5% 1 C8100 To M N_LI NE_W DTH=1mm
%,{ggg‘;" TUF NOSTUFF S 8110 M N_NECK_W DTH=0. 5nm
10% 1
2 %3\3!:/% R8110' C8111: 0. 47UF -
NOSTUFF| 35353098 TOK 2720 L 0%
= Y 1/ 18W TR céé}\’,, 2 868 :
us100 itk 805 g @
SMC PM G EN (245w | SLGRARO26 | L RE111 REMOVE R8132 BEFORE DVT
Hi gh=3.3V NosTUEE 3 e ol 6 S5_S_ONL NSTIEE . 0K, o] S5_NMBFT_GL
R81100|< d7z ss Gron VN 1w R8101
00K CRI Tl CAL iow’ " ibLF Mios™ 0
1180 pq_8 PGOOD P12V S5 G3H 1 > TP PGOOD P12VS5 G3H
NOSTUFF 5%
o S0 E;@A RB106 10S5_DG 1 i
1 2
a4 NOSTUFF
= 1/16W
Yhos" 1;LR()8K1 506 402
/16w  M-LF
R8113
L0, wSMC_PM G2_EN R s
5%
b

402

Anp- 7Anp

SYNC MASTER=K62 JERRY

SYNC DATE=01/09/201]]

12V SO & 12V S5 switch
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Page Not es

Power aliases required by this page:
- =PP3V3_S0_MXM

- =PP5V_S0_MXM

- =PPV_S0_MXM_PWRSRC

Si gnal
(NONE)

aliases required by this page:

BOM options provided by this page:
- MXM

77 76 64

MXM
216 =PP3V3 SO MXM CRI TI CAL
Rs%Mol J8400
10%§ B35P101- 0121
17 18W F- RT- SM
e L (2 OF 4
2 APPLE P/ 516S0699
100 » MKM CLKREQ L 154 /CLK_REQ* DP_A_AUX* [y 277 MXM DP_A AUX N
77 MXM PCIE STD SWNG L 19 §PEX_STD_SW DP_A_A-279 10008 A AXE
5 CLK_100M MXM P 155 |PEX_REFCLK DP_AHPDL278 1008 A_FED
5 CLK 100M MXM N 153 [PEX_REFCLK* DP_A LO* |y 253 MXM DP A M. N<O>
o MXM RESET L 156 (PEX_RST* DP_A_LO|255 MMKULDP A M, Pe0>
DP_A _L1* 259 MXM DP_A_M__N<1>
75 MKM PCI E D2R _N<O> - 147 §PEX_RX0* DP_A_L1| 261 MXM DP_A M. P<1>
76 MXM PCI E D2R P<0> - 149 |PEX_RXO DP_A L2* |y 265 MXM DP A M. N<2>
75 MKM PCI E D2R N<1> - 141 GPEX_RXL* DP_A_L2| 267 MXM DP_A M. P<2>
s VXM PCI E D2R P<1> - 143 |PEX_RX1 DP_A L3* (271 MXM DP_A M. N<3>
76 MXM PCI E_ D2R N<2> - 1 PEX_RX2* DP_A L3| 273 MXM DP A M. P<3>
75 MKM PCI E D2R P<2> - 137 |PEX_RX2 | 270 MXM DP B AUX N
75 MXM PCI E_ D2R N<3> Pl 121 §PEX_RX3* bR_B_AUX
16 MXM _PCI E_D2R P<3> - 123 |PEX_RX3 w bP_B_AUX_272 MGULE B ANCE
75 VXM PCI E D2R N<4> ; 115 HPEX_RX4* 8} & DP_B_HPD|_274 MXM DP B HPD
T et e o o2 ce £ . o
75 MKM PCI E D2R P<5> Pl 111 |PEX_RXS DP_B_LO|248 MKULDP B M Pe0>
16 MXM PCI E_D2R N<6> - 103 |PEX_RX6* bP_B_L1* 5252 MLOEB M _Rel>
7o XM PCI E_D2R P<6> - 105 _|PEX_RX6 DP_B L1} 254 MM D B ML B
75 MXM PCI E D2R N<7> - 97 OPE);RXT‘ pr_BL2® o
MXM PCl E D2R P<7> - 99 IPEX_RX7 DR 2B -21260, e TN
78 .
7o KM PCI E_DPR N<8> - 91 |PEX_Rx8* bP_B L3 264 T I o7
16 MXM PCI E_D2R P<8> - 93 |PEX_RX8 DP_B L3266 o
75 VXM _PCI E_D2R N<9> - 85 QJPEX_RX9* DP_C_AUX* (223 MXM DP_C AUX N
7a MXM PCI E D2R P<9> - 87 |PEX_RX9 DP_C_AUX| 225 MXM DP_C AUX P
75 MXM PCI E_ D2R N<10> Pl 79 A|PEX_RX10*
76 VXM PCI E_D2R P<10> - 81OPEX:§13 bP_C_HPD.234 WHMLDP C HPD
76 MXM PCI E D2R N<11> ; 73 JPEX_RX11* DP_C LO* |y 199 MXM DP C M. N<O>
7 MXM PCI E D2R P<11> - 75 |PEX_RX11 DP_C LO| 201 MXM DP C M. P<0>
75 MXM PCI E_ D2R N<12> - 67 oPEX_RX12* DP_C_L1* (205 MXM DP_C M. N<1>
7 MXM PCI E D2R P<12> - 69 |PEX_RX12 DP_C L1| 207 MXM DP C M. P<1>
75 MXM PCI E D2R N<13> - 61 HPEX_RX13* DP_C L2*|y 211 MXM DP C M. N<2>
7o MXM PCI E_D2R P<13> - 63 |PEX_RX13 DP_C L2| 213 MM DP C M. P<2>
25 MXM PCI E_D2R N<14> - 55 GJPEX_RX14* DP_C_L3* 4217 MXM DP C M. N<3>
75 MXM PCI E D2R P<14> - 57 |PEX_RX14 DP_C L3| 219 MXM DP C M. P<3>
75 MXM PCI E_ D2R N<15> - 49 JPEX_RX15* P D AUX 230 MXM DP_D_AUX_N
75 MXM PCI E_ D2R P<15> - 51 |PEX_RX15 o b AL 232 MXM DP D AUX P
MO £ fD P e—r R KL D LD
25 MXM PCI E_ R2D N<1> - 142 ([PEX_TX1* DP_D_LO* [, 206 MXM DP D M. N<O>
76 MXM PCI E R2D P<1> - 144 |PEX_TX1 DP_D LO| 208 MXM DP D M. P<0>
76 VXM PCI E_ R2D N<2> - 136 HJPEX_TX2* DP_D L1* (212 MXM DP D M. N<1>
76 MXM PCI E_R2D P<2> - 138 |PEX_TX2 DP_D L1| 214 MXM DP D M. P<1>
75 MXM PCI E_ R2D N<3> - 120 §PEX_TX3* DP_D_L2* 218 MXM DP D M. N<2>
76 MXM PCI E_R2D P<3> - 122 |PEX_TX3 DP_D L2| 220 MXM DP D M. P<2>
76 MXM PCI E_ R2D N<4> - 114 §[PEX_TX4* DP_D L3*|y 224 MXM DP D M. N<3>
7o MXM_PCl E_R2D P<4> - 116 |PEX_TX4 DP_D_L3| 226 MXM DP_D M._P<3>
75 MXM _PCI E R2D N<5> - 108 GPEX_TX5*
76 MXM PCI E_R2D P<5> - 110 |PEX_TX5
76 MXM PCI E_R2D N<6> > 102 §PEX_TX6*
76 MXM PCI E_R2D P<6> - 104 |PEX_TX6
75 MXM PCI E_ R2D N<7> ; 96 HPEX_TX7*
76 MXM PCI E_R2D P<7> - 98 |PEX_TX7
76 XM PCI E_R2D N<8> ; 90 |PEX_TX8*
76 MXM PCI E_R2D P<8> - 92 |PEX_Tx8
.o MXM PCI E_R2D N<9> ; 84 PEX_TX9*
75 MXM PCI E R2D P<9> - 86 _|PEX_TX9
75 MXM PCI E_R2D_N<10> ; 78 GPEX_TX10*
76 MXM PCI E_R2D P<10> - 80 |PEX_TX10
.o MXM PCI E_R2D N<11> ; 72 QPEX_TX11*
7o MXM_PCI E_R2D P<11> - 74 |PEX_TX11
75 MXM PCI E_R2D N<12> - 66 QPEX_TX12*
75 MXM PCI E_R2D P<12> - 68 |PEX_TX12
.o MXM PCI E_R2D N<13> ; 60 GPEX_TX13*
76 MXM PCI E_R2D P<13> - 62 |PEX_TX13
75 MXM PCI E_R2D N<14> - 54 oPEX_TX14*
76 MXM PCI E_R2D P<14> - 56 |PEX_TX14
75 MXM PCI E_R2D N<15> - 48 §JPEX_TX15*
76 MXM PCI E R2D P<15> - 50 |PEX_TX15

79

79

79

79

79

79

79

79

79

79

79

6

MXM
=PR3V3 SO MXM_ ¢ 21 64 76 77
J8400 o W ’ ’
B35P101-0121 1 C8415 |1 C8416
g g - 0. 001Ul 22Ul
e 5 38% 8%
=PP5V_SO 1 278 2 XIB 2 CERUGR
MXM MXM 3 3v3([_280
C8410 : 1 C8401 5 |y 4 1
0. 001UF L 22UF 2
%(8122 2 _; %2"3:\& X5R 9 _EZ_J
402 805-3 PR_SRC(| g1 . =pP12V_ SO MXM
-7 00 C8412 |: G841 414
4 1, 1 1 1
Cszz%(%:\ 0. 0010F — 0. 001UF —- . 001UF
3% S a8 S a8 580
MXM SPEC POWER REQUI REMENTS o 3x6. 5EL et X8 XI5
(NOT NECESSARI LY THE SAME FOR EVERY MODULE) T
VOLTAGE CURRENT PONER =
3v3 1.0 A 3.3 W
5V 2.5 A 12.5 W
PWR (7-20V) UP TO 10 A PLATFORM DEPENDENT

K62 K60

DP A EXT DP1 EXT DP1
DP B T29 DP2 T29 DP2
DP C | NT DP | NT DP
bP D T29 DP1 T29 DP1
DP E EXT DP2

SYNC _MASTER=K62 AARON

SYNC. DATE=N A

MXM PCI e,

d} Appl e I nc.
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Page Not es

Power aliases required by this page:
- =PP3V3_S0_MXM

Signal aliases required by this page:
- =SMB_MXM_THRM DATA - =PM_MXM_PGOOD_PULLUP
- =SMB_MXM THRM CLK

BOM options provided by this page:

" MXM
B35P101- 0121 B35P101- 0121
F- RT- SM F- RT- SM
1 4 4
70 MXM DP_E_AUX_P. 35 [LVDS DDC CLK (1 o4 3 g9
7o MXM DP_E_AUX N 33 [ VDS_DDC_DAT VGA_DI SABLE* |21 MXM VGA DI SABLE L -, 11 145
79 MXM DP_E _HPD 31 |DVI _HPD GPI 0026 TP _MXM GPI Q0 1: 1451613
MXM DP_E_M _N<3> 176 JLVDS_LCLK* cPion2a TP MM .GPLOL 17 152
7
— TP M |
0 MXMDP_E M P<3> 178 |LvDS_LCLK oPl o230 ML 36 | 57
TP_MXM H
20 MXM DP_E_M._N<2> 200 HLVDS_LTX0* HOM _CEG29 MM HOM_CEC i; 132
0 MKM DP E M._P<2> 202 |LVDS_LTX0 CEMDL_38 47 174
2o MXM DP_E M. N<1> 194 JLVDS LTX1* ig P 52 179
70 MM DP_E M _P<l> 196 |LVDS_LTX1 OENBJ 53 150
41 58 185 P
79 VXM DP_E M. N<O> 188 ALVDS_LTX2* CEMA| 42 59 186
7o MKM DP_E M._P<0> 190 |LVDS_LTX2 CEMB|_43 64 191
o6 70 MXM LVDS A DATA N<3> 182 JLvDs LTX3* g $$ p 65 192
96 79 MXM LVDS A DATA P<3> 184 [LVDS_LTX3 - 70 197
M PNL_BL _EN 98
96 79 MKM LVDS B CLK N 169 {LVDS_UCLK* PNL_BL_EN.25 = ” ;é ;03
9 70 MKM LVDS B CLK P 171 |LVDS UCLK PNL_BL_PW(_27 MXM PNL_BL PW g4 100
5| _BL_ 77 | | o ol |-204
96 79 MXM LVDS B DATA N<O> 193 HLVDS_UTX0* PNL_PWR_EN_23 MXM PNL_PWR EN o 82 | 209 ¢
96 79 MXM LVDS B _DATA P<0> 195 [LVDS_UTX0 Rrevbol_1 77 76 64 21 6 _=PE M :Z ig
96 79 MXM LVDS B _DATA N<1> 187 ALVDS_UTX1* RSVD1| 159 TP MXM N TDO NOSTUFF 216
o6 70 MXM LVDS B DATA P<1> 189 |LVDS_UTX1 5 RSVD2|_12 R8579* 94 221
TP _MXM N TDI .7
96 79 MXM LVDS B DATA N<2> 181 ALVDS_UTX2* g zssg 12; - N Sk 41112% 95 222
MXM LVDS B DATA P<2> 1 N 2
96 79 83 [LVDS_UTX2 tH RSVDS|_165__ TP VXM N_TMS M=45§2 122 ;i
95 70 MKM LVDS B DATA N<3> 175 ALVDS_UTX3* RSVDS|_167 TP MXM N TRST L g,
96 79 MXM LVDS B DATA P<3> 177 |LVDS_UTX3 RSVD7|_227 MXM A TESTEN 4 107
RSVDS|_229 TP MXM A TRST L 15 _2@_4251
100 62 _PM_MXM EN 8 |PvR EN . 5 RSVDO| 231 TP MXMA TDO RSCS UFFl 113 256
100 77 64 _PM _MXM PGOOD 6 |PWRGOOD = RSVD1O| 233 TP MXM A TDI ?870|< 118 257
47 _MXM PWR LEVEL 18 |PWR LEVEL = i & RSVDL1| 235 TP MXMA TVMS 1‘/12"\7\'} 119 262
%] TP_MXM AT :
4o SMB_MXM THRM SCL 34 |svB cLk s £ ESS$11; 23; MAMATOC Va5, 124 263
40 =SVB_MXM THRM _SDA 32 |svB DAT 4 23 125 268
= i RSVD14| 239 133 269
47 MXM ALERT L 22 4TH ALERT* z g RSVDL5[_ 240 = 134 275
47 MXM_OVERT L 20 TH OVERT* 1% RSVDL6|_241 139 582
TP_MXM TH PWM 24 |TH PWM RSVD17|_242 140 283
RSVD18| 243 4
TP_MXM VGA DDC CLK 160 [VGA DDC_CLK z RSVD19| 245
M Ve DAT VGA_DDC_DAT & RSVD20|_247
TP_MXM VGA BLUE 172 |VGA BLUE (2 RSVD21 149 = -
TP_MXM VGA GREEN 170 |VGA GREEN o Essgi 16 =
TP_MXM VGA HSYNC 164
64 |VeA_HSYNC 9] PRSNT L* L~ 281 MXM DETECT L
TP_MXM VGA RED 168 |VGA_RED 3 s VXM DETECT R
TP_MXM VGA VSYNC 162 |vea vsyne g PRSNT_R"o 77
< VWAKE* (5.4 TP_MXM WAKE L

PULLUPS & PULLDOWNS AT MXM CONNECTOR

ERBT SebRMARy VESPERE caro

&Y R SRS

22 MXM DETECT L

B bR TSR

77 MXM VGA DI SABLE L

R85T0
2 0 1

76 MKM PCI E_STD SW NG L

MF-LF 5% 1/ 16W
402
, O

1

R8500
, 100K

MF-LF 5% 1/ 16W
402

=PP3V3 SO MXM 6 21 64 76 77

77 MXM DETECT_R

100 77 64

HE

MF- LF 50/5 1/ 16W

3

5
00

[y

1
2

PM_MXM_PGOOD

AN\,

MF-LF 5% 1/ 16W
402

=PM _MXM PGOOD PULLUP 44

R8503
, 10K 7

MF-LF 5% 1/ 16W
402

SYSTEM | NTEGRATOR MUST ALIAS TH S EI THER TO A VOLTAGE RAI L,
OR ANOTHER OPEN- DRAI N PGOCD S| GNAL DEPENDI NG ON DESI RED BEHAVI OR

SYNC DATE=N A A

ISYI\C VASTER=K62 AARON
MXM |/ O
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MM . 1UF
o o m—PEG R2D C P<0> C8600 lUF1 2 10% 16V_X5R 402 MXM PCI E R2D P<15> oD o 00 - e om MXM POl E_D2R P<15> mwMCcge32 0. 1LUF 2 10% 16V X5R 402 PEG D2R N<O> o
MXM .
o o om—PEG R2D C N<0> C8601 1 2 10% 16V_X5R 402 MXM PCI E R2D N<15> oo 7o o o MXM PCl E D2R N<15> wMCg633 0. 1UF 2 10% 16V XSR 402 PEG D2R P<0> . D
% o o PEG _R2D C N<1> MmMCg602 0. 1UF, 2 10% 16V X5R 402 MXM POl E R2D P<14> o o v 76 oMM PGl E D2R P<14> MMC8634 0. 1UF, 2 10% 16V X5R 402 PEG D2R N<1> oD >
» s oy PEG_R2D_C P<1> MMCg603 0. 1UF, 2 10% 16V X5R 402 MXM POl E R2D N<14> o o o 16 > MM PCIE D2R N<14>  MMCB635 O 1UF, 2 10% 16V X5R 402 PEG D2R_P<1> T
% o oy PEG _R2D_C N<2> MMC8604 O-1UF; |1 2 10% 16v xsR 402 MXM PCI E R2D P<18> o oo T > MXM PCI E D2R P<13>  MMCB636 O 1UF; || 2 10% 16V XSR 402 PEG D2R N<2> o - =
» s oy PEG R2D C P<2> MMC8605 O-1UF; || 2 10% 16v xsR 402 MXM PCIE R2D N<13> po o, X, o MXM PCIE D2R N<13>  MMC8637 O 1UF, || 2 10% 16V XSR 402 PEG D2R P<2> o - =
» » oy PEG R2D C P<3> MMC8606 O-1UF; |1 2 10% 16v xsR 402 MXM POl E R2D P<12> o o w1 o MM PCIE D2R P<12>  MMC8638 O 1UF; || 2 10% 16V XSR 402 PEG D2R N<3> oD
% o o PEG _R2D_C N<3> MMC8607 O-1UFy || 2 10% 16v xsR 402 MXM PCIE R2D N<12> g o oo e o MM PCIE D2R N<12>  MMCB639 O 1UF; || 2 10% 16V XSR 402 PEG D2R P<3> o —
MM . 1UF
0 I PEG R2D_C N<4> C8608 lUF1 2 10% 16V X5R 402 MXM PCI E_R2D P<11> oD 7 00 - e P MXM PCl E D2R P<11> MwMC8640 0. 1UF 2 10% 16V X5R 402 PEG D2R N<4> o
MXM .
0 I PEG R2D_C P<4> C8609 1 2 10% 16V X5R 402 MXM PCI E_R2D N<11> oo o 00 - e oD MXM PCl E D2R N<11> wMCg8641 0. 1UF 2 10% 16V X5R 402 PEG D2R P<4> o
MM . 1UF
»+ o PEG R2D € N<5> €8610 1UF1 2 10% 16V X5R 402 MM PO E R2D P<10> gy 7o 50 v e MXM PCl E D2R P<10> _ MMC8642 0. 1UF1 || 3 105 16v x5R 402 PEG D2R N<5> v
@0 PEG R2D C P<5> C8611 1 2 10% 16V_X5R 402 MXM PCI E_R2D N<10> oo 7o o . — MXM PCl E D2R N<10> mwMCg8643 0. 1UF 4 2 10% 16V X5R 402 PEG D2R P<5> oD
o o oy PEG_R2D_C_P<6> mMCg612 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_R2D P<9> = ” LUF
M .
s oy PEG R2D C N<6> mMCg613 0. 1UF, 2 10% 16V X5R 402 MXM PCI E R2D N<9> o e o 76 o MXM POl E_D2R_P<9> C8644 1 2 10% 16V X5R 402 PEG D2R N<6> oo > = C
o 16 - MXM PCI E D2R N<9> MMC8645 0. 1UF, 2 10% 16V X5R 402 PEG D2R P<6> P
o PEG R2D_C N<7> MMC8614 0. TUF, 1 5 100 16v x5R 402 MXM PCl E_R2D_P<8> oo
o oD 7 = MXM PCl E D2R P<g8> _ MMC8646 0-1UF1 | 5 100 16v x5R 402 PEG D2R N<7>
» o oy PEG_R2D_C P<7> MMC8615 0. TUF, |1 5 100 16v x5R 402 MXM PCl E_R2D_N<8> o v 0270 (nns > o ° o
o 70 oMM PCI E_D2R N<8> mMMCg647 0. 1UF, 2 10% 16V X5R 402 PEG D2R P<7> —
» s omy_PEG_R2D_C P<8> MMC8616 0. TUFy | 2 100% 16v x5R 402 MXM PCI E_R2D P<7> oo
o » oy PEG_R2D_C_N<8> MMC8617 0. TUFy || 5 100 16v x5R 402 MXM POLE R2D N<7>  fo 1o s LB > MXM PCI E D2R P<7> MMC8648 0. 1UFy 1\ 2 100 16v x5R 402 PEG D2R N<8> .
& - MXM_PCI E_D2R N<7> MMCB8649 0. 1UF; || 2 10% 16v XxsR 402 PEG D2R _P<8> P
% o oy PEG _R2D_C P<9> mMCg618 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_ R2D P<6> o
—
» s oy PEG R2D_C N<9> mMC8619 0. 1UF, || 2 10% 16v XxsR 402 MXM PCIE R2D N<6> o oo 0 7 > MXM PCI E D2R P<6> MMC8650 0. 1UF || 2 109 16v X5R 402 PEG D2R N<9> o 5
w76 MM PCI E_D2R N<6> MmMCge51 0. 1UF, 2 10% 16V X5R 402 PEG D2R P<9> - 5
% o ormyPEG _R2D_C N<10> MMC8620 0. 1UF, 2 10% 16V X5R 402 MXM PCl E R2D P<5> o v
MM . 1UF
o p—PEG R2D C P<10> C8621 1 2 10% 16V_X5R 402 MXM PCI E R2D N<5> oo o - > MXM POl E_D2R P<5> wMCcge52 0. 1UF g 2 10% 16V X5R 402 PEG D2R N<10> P
w1 o MXM_PCI E_D2R_N<5> MMC8653 0. 1UF; || 2 10% 16v xsR 402 PEG D2R _P<10> P
o s o PEG R2D C N<11> mmMcg622 0. 1UF, 1 5 100 16v x5R 402 MXM PCl E_R2D_P<4> o e o
» s gy PEG R2D C P<11> MmMCg623 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_R2D N<4> o o o 5 76 o MXM PCI E D2R P<4> MMC8654 0. 1UF, 2 10% 16V X5R 402 PEG D2R N<11> .
o 70 > MXM PCIE D2R N<4> MMCg655 0. 1UF, 2 10% 16V X5R 402 PEG D2R P<11> P
w o gy PEG _R2D_C P<12> mMC8624 0. TUF, 1 5 100 16v x5R 402 MXM PCl E_R2D_P<3> o o o B
w » y_PEG R2D_C N<12> MMC8625 O0-1UF; || 2 10% 16v X5R 402 MXM PCl E_R2D_N<3> o o o - o MXM_PCI E_D2R_P<3> MMC8656 O- 1UF; 11 2 10% 16v x5R 402 PEG D2R_N<12> o -
o 16 - MXM PCIE_D2R_N<3> mMCg657 0. 1UF, 2 10% 16V X5R 402 PEG D2R P<12> oD »
MM . 1UF
=0 p—PEG R2D € Ne13> €8626 1UF1 2 10% 16V X5R 402 MM PCE R2D P<2> gy 1o oo - MXM PCl E D2R P<2>  MMC8658 0- LUF 3 || 5 100 16v x5R 402 PEG D2R_P<13> e
MXM . (mms oD
@0 PEG R2D P<13> C8627 1 2 10% 16V _X5R 402 MXM PCl E_ R2D_N<2> oo 7 5 B s MXM PCl E D2R N<2> MMC8659 0. 1UF | 2 10% 16V XSR 402 PEG D2R N<13> o
MM . 1UF
% 5 T PEG R2D C P<14> - C8628 1U|:1 2 10% 16V X5R 402 MXM PCI E R2D P<1> o o p i 1 MM PClE D2R P<1> MMcgEE2 0. 1UF, 2 10% 16V XBR 402 PEG DZR P<14> -
M .
= o [ PEG R2D C N<14> C8629 1 2 10% 16V_X5R 402 MXM PCI E R2D N<1> oD 7 5 - e o MXM PCl E D2R N<1> wMcge63 0. LUF 2 10% 16V X5R 402 PEG D2R N<14> o _—
MM . 1UF
o p—PEG R2D C N<15> C8630 lUF1 2 10% 16V_X5R 402 MXM PCI E R2D P<0> oo o - m_ MXM POl E_D2R P<0> wMCg8660 0. 1UF 2 10% 16V X5R 402 PEG D2R N<15> -
MXM .
o o o PEG R2D C P<15> C8631 1 2 10% 16V_X5R 402 MXM PCI E_R2D N<O0> oo o - m_ MXM POl E_D2R N<0> wMCcge61 0. 1LUF g 2 10% 16V X5R 402 PEG D2R P<15> o+
SYNC MASTER=K62 SYNC DATE:N/A A
T
MXM PClI E CAPS
d} Appl e Inc. 051- 8442
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Page Not es

Power aliases required by this page:

Si gnal
(NONE)

aliases required by this page:

BOM options provided by this page:
(NONE)

MXM ALI AS

o MM AM_P<O..3> = TR 2R TEST=TRE

o MM AM_NS0..32 = TR %R TEST=TRE

76 _MXM DP_A_AUX P = DP. %)EEA A=X P a - 79 85 96

76 _MXM DP A AUX N —  DP EXTA AUXCH C N 79 85 96
= WAKE BASESTRUE— NO_TEST=TRUE

76 _MXM DP_A HPD DP_EXTA HPD 85

.+ _MXM DP_E ML P<0..3> —  DP EXTB ML C P<0..3> a7 o
= NARE BASESTRUE ~—NO TEST=TRUE

7 MM DPE M _N<O.. 3> = R R %R TESTETRE

7 _MXM DP_E _AUX P P DP_EXTB AUXCH C P 79 87 96
= RARE BASESTRUE — NOTEST=TRUE

27 _MXM DP E AUX N —  DP EXTB AUXCH C N _ 79 87 96

.7 _MXM DP_E_HPD oDP

EXTB_HPD o7

DDC/ AUX ALI AS

96 85 79

96 85 79

96 87 79

DP_EXTA AUXCH C P

MAKE_BASE=TRUE

_DP_EXTA_AUXCH
MAKE_BASE=TRUE

DP_EXTB AUXCH C P

MAKE_BASE=TRUE

DP_EXTA DDC CLK 85

CN — DP_EXTA_DDC DATA 85
—_— DP_EXTB DDC CLK 87

— DP_EXTB_DDC DATA 87

NO TEST T29

129 A BIAS R2D PO
D S A0 o
[ T30 A Bl A 2D P1
1S ABLAS R2D NI

120 A BIAS
E 11 V’It —I'(kﬁj
DA ke
e _,‘_&%
[in:cn® &QE oo
ED— (o I
i V)
s e R I
DA S roe

& DP DC Bl AS

86 X ; AS 2D P2
@DNZ
86 [o0
86 m ‘ll @D P3
T ~ROE
w X 520 N3
S j e '_.ﬂ@
e e
> 145 ggg
o ED>RoSEARL
©  OD—RoSifndie
a6 D8 Bl AS P2
o AT
© DRl Al
% Rt e

100 36 33 19

83 99

T29 CONN PONER AND CONTROL

s_=PP3V3_SW DPAPWR

PP3V3_SW DPAPWR

s_=PP3V3 SW DPBPWR

PP3V3 SW DPBPWR

85 98

87 98

POl E WAKE L —  =T29 WAKE L -

MXM DP B M__P<O0. . 3> —  DP T29SNKL M. C P<Q._.3> a0 99
= WARE_BASE= T TEST=

MXM DP B M. N<O. . 3> —  DP T29SNKI M. C N<O._ 3> a0 99
= WARE_BASE= T TEST=

MXM DP_B AUX_P —  DP T29SNKI AUXCH C P 5 99
= WARE_BASE= Y TEST=

MXM DP_B AUX N —  DP T29SNKL AUXCH C N _____ 5 99

MXM DP_B_HPD — _ DP _T29SNK1_HPD
—  WARE_BASE= y TEST= =

MXM DP D M. P<0. . 3> —  DP T29SNKO M. C P<0..3> o 99
= WARE_BASE= T TEST=

MXM DP D M. N<O. . 3> —  DP T29SNKO M. C N<O._ 3> a0 99
= WARE_BASE= T TEST=

MXM DP_D AUX_P —  DP T29SNKO AUXCH C P _ o 00

MXM DP_D_AUX N —  DP T29SNKO AUXCH C N s 99

MXM DP D _HPD — o

77

77

77

DP TZQSNKQ HPD

UNUSED MXM CONTROL SI GNALS

7_MXM PNL_BL _EN —_—

77_MXM PNL_PWR EN

Unused MXM I

MXM LVDS A DATA N<3>

MXM LVDS A DATA

P<3>

NC MXM PNL_BL _EN

NC MXM PNL_PWR EN

nt er f aces

NC MXM LVDS A DATA N<3>
MAKE_B, =

NC VXM LVDS A DATA P<3>
MAKE_BASE=

MXM LVDS B CLK N

NC VXM LVDS B CLK N__
VARE_B =

;7_MXM LVDS B CLK P — NC MKM LVDS B CLK P_

— MARE_BASESTRUE  NO_TEST=TRUE
77_MXM LVDS B _DATA _N<O> _— NC M L B_DATA N<O>

— NAKEiBEE%m—Pm ) =
77_MXM LVDS B _DATA_P<0> _— NC M L B_DATA P<0>

= NAKEiBEE%m—Pm N =
77_MXM LVDS B _DATA N<1> _— NC M L B_DATA N<1>

— NAKEiBEEEm ) =
77_MXM LVDS B DATA P<1> —_— NC MXM LVDS B DATA P<1>

—  MAKE_BASE=TRUE ) =
77_MXM LVDS B DATA N<2> —_— NC_MXM LVDS B_DATA N<2>

= VAKE_BASE=TRUE ) =
77_MXM LVDS B DATA P<2> —_— NC MXM LVDS B _DATA P<2>

— MARE_BASE= y =
77_MXM LVDS B DATA N<3> —_— NC_MXM LVDS B_DATA N<3>

= VAKE_BASE=TRUE ) =
77_MXM LVDS B DATA P<3> —_— NC_MXM LVDS B_DATA P<3>

= RUE

MAKE_BASE=T

ALl AS

ISYI\C VASTER=K62 AARON

SYNC DATE=N A A

DP ALI AS

(ﬁ} Appl e I nc.
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5

4

3

GreenCLK | npl enent ati on Not es:

VBAT: Alias as appropriate (see note bel ow & Desktop Exanple)
+V3. 3A Alias as appropriate (see note bel ow)
VDD_25M 3.3V matching ' highest’ VDDl O power state (ENET)

VDDI O 25M A: SB power rail for XTAL circuit.
VDDI O_25M B: Ethernet power rail for XTAL circuit.
VDDI O 25M C. T29 power rail for XTAL circuit.

NOTE: VDD_25M nust be powered if any VDDl O 25M x i s powered.

For Cougar Point Desktop: VDDIO = VCCVRM (1.8V), Vclk =
For Cougar Point Mbile: VDDIO= VCCVRM (1.5V), Vclk =
For Caesar-1V (BCM67765): VDDI O = XTALVDDH (3.3V), Vclk =

80 37 36 _=PP3V3 S3 ENET PHY FET

1.1V Max, Divider: 604 / 1000
1.1V Max, Divider: 332 / 1000
3.3V Max. No Divider Necessary

80 37 36 _=PP3V3 S3 ENET PHY FET

System RTC Power

s _=PP3V3 S3 SYSCLK

Coi n-Cell & G3Hot : 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | : 3.3V S5

R8812,, 0, .

98 PPVDDI O 25M B

24 18 ¢ _=PP1VO5 SO PCH

R8806 , , 0, , NOSTUFF

M N_LI NE_W DTH=0. 3
M N_NECK_W DTH=0. 2
VOLTAGE=3. 3V

mm
m

93 PPVBAT_G3_SYSCLK_R
M _LINE W DTH=0. 3 mm

Source & 32kHz / 25WMHz Cd ock Gener ator

M N_NEGCW DTHE0. 2 mm
A 5V
Y 'R880Y"
116w 10(/3K
o
NKD? I%/Flﬁ‘év
w0 24 ¢ SPP1VBRIVS SO PCH VoovRM ___R8807, , 0 , 55 PPVDDI O 25M A 2402
5% M NREGCW BTHE0. 2
oW VoL TAGEST, 05V m No bypass necessary L R8825
b 1202, PCH CLK25M XTALI N (11 oo 10 27 0
« 13
n o~ — 1/ 16W
T29 Mios
o0 50 51 5 _=PP3V3 T29 RTR R8810, , 2, > 46 PPYDDI O 25M C ] @ 8 VBAT and +V3.3A are
o T20 8\ Q o internally ORed to
+ + te VDD RTC_OUT.
e C8824 :| 8822 :| C8820: | CBBO2 > create VOBRTC.
o NOSTURF 0. 1P 01F —— 01 —— ——1UF usg800 +V3. 3A shoul d be first 1
s 24 s _=PP1VBR1V5 S0 PcH voovrRmR8809 2 oo 2 oo 2 oo 2 2 S SLG3NB148V avai | abl e ~3. 3V power -
5% M N-RECK-W DTHE. 5 402 402 402 402 TQEN to reduce VBAT draw.
UI6W  VOLTAGESS. 3V m CRITI CAL '
L J_ 11 |voDi O 25M A 32KHZ Al 12 > TP _SYSCLK CLK32K RTC
= 6 | vbDl 0 25M B 129
C8805 14 |voDi o 25M C  25Miz_ A © 99 SYSCLK_CLK25M SB R8g43
ToPE R8815 25M1Z_8 &2 SYSCLK CLK25M ENET LARA 2 R848/45 ENET CLK25M XTALI_OSC__ (3.3V) rymy v oo
2| | s SYSCLK CLK25M X2 IARAN 2 go SYSOLK CLK25M X2 R - 3|x 25Miz_q 15 g w0 SYSOLK CLK25M T29 CLK e 2 SYSCLK CLK25M T29 (1 8V) oy eo oo
| o NOSTUFF - 2]x For SB RTC Power ML o
G ~ CRITI CAL WELF 'R8816 VoD RTC outl L TP _PPVRTC G3 OUT Low
NC 0z 0z
402 ﬁ‘: Y8805 %%M G\ND THRM
NC 25. 000MHZ- 12PF- 20PPM e — Lica + C8810
C8806 “ sm3 2% 5w Z%QLK N =1 = }o%f
12PF Y
1] o0 4 SYSOLK CLK25M X1 ? e
IS‘,/IH NOTE: 30 PPM crystal required

ISYNC MASTER=K62 AARON

SYNC _DATE=N A

GREEN CLOCK

d} Appl e I nc.
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Page Not es

Power aliases required by this page:

- =PP3V3_T29_P3V3T29FET (3.3V FET Input)

- =PP3V3_T29_FET (3.3V FET Qutput)
- =PP3V3_S0_T29PWRCTL

- =PP1V05_T29_P1VO5T29FET (1.05V FET I nput)

- =PP1V05_T29_FET (1.05V FET CQutput)

Signal aliases required by this page:
- =T29_CLKREQ L
- T29_RESET_L

BOM options provided by this page:
(NONE)

=PP3V3_T29_RTR s s0 81 89 90

T29 CLKREQ# | SOLATI ON

T29

8950

94 21 15400}

-
[Y]

T29 )
R8904
10K
5%
1/16W

M- LF
402 |

6

Super vi sor

=PP3V3 SO T29PWRCTL

Platform (PCle) Reset

100 27 (TR T29 RESET L

Open-Drain GPI O

& CLKREQ¥# | sol ati on

R8903*

10K
5%
1/ 16W

94 21 15 T2 W RESET_L

402

T29 CLKREQ FET L

BT o
e o

Pul | -up provided by SB page.

6

=PP3V3 SO P3V3T29FET

100 15[TTT) T29 PWR EN

T29 =PP3V3 T29 RTR o 80 81 89 90
1 C8900
—— 0. 1UF
— 10%
25V
2 X5R
402 T29 T29
«| CRITICAL 'R8907
VDD 100K
5%
UB900 e
SLEAAPO16V 2402
TOFN =PP1V05 T29 6
SENSE]
MR T29 RESET RTR L oo o 10
DLY = 60 nms +/ - 20%
6 [EN .
. /F_' — =T20 CLKREQ L ames
@\ | T29 CLKREQ ISOL L
THRM WAKE_BASE=TRUE
G\D PAD
B B}
3.3V T29 Switch
TPS22924 PP3V3 T29 FET 6
csp
A2 AL Max Current = 1.7A (850)
5 | VN vouT([ e
T29 usoilo
CRI Tl CAL
=3(e)]
GN\ND Part TPS22924C
3 Type Load Switch
R(on) 18 nChm Typ
50 nChm Max

Max Qutput: 2A

64 63 6 _=PP12V SO PWRCTL

A=
(OF
©
(M)
o

PP1VO5_T29 FET 6

0.1
. CRI TI CAL &
1.05V T29 Switch 8930 i3
BSZ035N03VEG L
P- TSDSON- 8
29
. _=PP1V05_S0_P1VO5T29FET ®
74 61 63 s =PPBV3 SO PVWRCTL —p
T29 M
*R8930 o -
10K g
ew H us930
462" 3 SLGEAPO01
o 5 TDFN 2
3 e CRITICAL 4
PM PGOOD_P1V05_S0_T29 FET] 8lpG T29 N3
THRM
PAD __GND

SYNC_DATE=( MASTER)

ISYNC MASTER=K62 AARON
T29 PONER

d} Appl e I nc.
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Page Not es

Power aliases required by this page:

- =PP12V_SO_LCD
- =PP3V3_S0_VI DEO

Signal aliases required by this page:

(NONE)

BOM options provided by this page:
1G MXM MB_PNL_PWR, LCD PNL_PWR

| NTERNAL DP

| NTERFACE

CRI TI CAL
J9o002
CABLI NE- CA
F- RT- SM
31
o7 49 o OO} SMB BLC TCON SDA —O
., [] 518S0787
RO0O51 | 2C MASTER ON TCON o
8 s71 2C TCON SDA 2|5
o7 49 5T SMB BLC TCON SCL 1 W\/2 . 7| 2C TCON SCL E1 DX
Mfl/gw | 2C SLAVE ON TOON ‘o
host NOSTUFF NOSTUFF a9 SMB_DP_TCON SLA SDA sl
+ C9010 1 C9011 19 ¢gry-SVB DP TCON SLA SCL 51o
47PF —— 47PF 7
5% —— 5% O
2 2w 2 2o 100 04 ¢ooT)-DP_LNT_SPDI F_AUDI O sl
402 402 TP _OPTI ONL EH DY
100 84 LT} DP_I NTPNL _HPD 10 o
4 11
= = o
96 84 CBI) DP_I NTPNL_AUX N 12 o
96 84 B DP_I NTPNL_AUX P 13 o
14
O
% 84 (TR DP_I NTPNL M. P<0> NQ TEST el DS
% o4 T DP | NTPNL M. N<O> NQ TEST 6] g
17
O
% 84 (TR DP I NTPNL M. P<1> NQ TEST 6] 0
% 81 [TR> DP I NTPNL M. N<1> NQ TEST vl g
20
O
% 84 (TR DP_I NTPNL M. P<2> NQ TEST 21| g
% 84 [Ty DP_I NTPNL_M._N<2> NO TEST 22 [ 3
23
O
% o1 [T DP_I NTPNL_M._P<3> NO TEST 2a ] o
%6 o[> DP_I NTPNL_M._N<3> NQ_TEST o
26
O
100 82 VI DEO ON a1 ] g
Rgglo TP CPTI QN2 28 [
100 6 YSYNC DP_CONN 1001 A A A 2 VSYNC DP. 29 o
% 30
110w o}
"Eos” —
33
o
35 o
36 o
37
38 g
39 o
40 o
41 o

BACKLI GHT CONTROL SUPPORT

guar ant ee backl i ght
only on when Panel

is

has valid video

s2 s =PP3V3 SO DP

J 2 ()

82 6 =PP3V3 SO DP

| NTERNAL DP POVWER

L9000
FERR- 250- OHM

s =PP12V SO LCD 1 m P

98 PP12V _LCD

51880778
CRI TI CAL

J9001
53780- 8606
NFRT- SM

|
0(5(5000

EY)

T =T
mﬁ@%@%ﬁ& 38 |+ 0020 | 9001
OUF
0
2

1 C9006
0. 1UF VI DEO ON L
s @MV DEO ON L
2 2, . i
402 used by diag |LED p—
2 &3\/
= s U9000 oo s U9000
= TAAUP2GLAGM 0 TAAUP2GLAGM RO011
S0T886 Sor2 S0T886 AT
100 82 VI DEO ON 1 _|:|>CG 1ll>-|L VIDEO ON L DLY 3 o 4 LCD BKL ON DLY 1 2
%
BAT54XG asw
2 2 402
R9009
1 121.9 1K2

BL_EN oD 6 100

SYNC _MASTER=K62 AARON

SYNC DATE=N A A

Di spl ay: I nt DP Connect or J
PErEr—
051-8442 | D

d} Appl e I nc.
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3V3(DP)/ 2V9(T29) PORTA SUPPLY 12V T29 PORTA SUPPLY

POVERD: - 123 PP3V3R12Y SW DPAPWR o a0
PP3V3R2V9_DPAPVR D " 1\g 2 ey
TS, pperorer — 1T EA L
. =PP5V_S3_P3V3R2V9_REG A MR B BT 2w DFLS260 M N_NEGK_W DTH=0. 20 M NOSTUFF 12 VOLTS NEED TO UPDATE TABLE BELOW LATER
19122 |*R9121 1 C9124 19125 |*R9150 Nominal  Mn  Max
— QW 20K — FOF — 1O 2.2K ,=PP12V S5 T29 A 12 WATTS MAX PER PCR IFLT  885mA  876mA  894mA (*)
1 C9120 2 %eg}icgm VeI 565 1 2 3% cermt 2 38¥% ceru VE-LF 603 ILIM  935mA  925mA  944mA (*) D
D —— 10UF CRITI CAL 0808 2 330p|:3:: 'R9124 0808 0808 2 TFLT  18.3ns  13.4nms  26. 7n®
T, i % 50V 11. 5K TSD 470ms  235m8  724ns
19% 101 10% 50V 2 1/16W 1% T29
2 X8R. CERM <RA> < 110V 5% 1 2
0805 1 SL8O101A l 402 CERM R9116 (*) U9410 tol erance unknownlﬁlgos
DFN 2 15K
= 9 = 1 DSh2
= = 118w CRI Tl CAL s PP3V3R12V_SW DPAPVWR D 1 2 PP3V3R12V_SW DPA 83 86
e o Wi 2 e D G o &1 M 5 e R
o0 o T29_DP_PORTA_PVR_EN |REG 7 |cyam e Aol 3 190 23V3R2VO_DPAPVR_ADJ J_ nglglo ) i s vcul[ L T2 g e NSROORZONKTEG oA
SVSR2VO_SS A 6 |ss 4 =PP3V3_S3_P3V3R2V9_REG A = 0. 1UF —— —L— o 1uF
"9 — = K 'R9123 8T U9110 T &%
TERY 2. 05K R 2 SNl%%8017 2 xR
<RB2>
9121 b 1R9_‘]_22 2%/{:-15‘9' 3% NOSTUFF 1 100 DPAPWRSW HVEN L R 16 EN et FLT*4LS TP _DPAPWRSW FLT L
1 6 - 1 LINLY 100| DPAPWRSWILIM
—— 0, 0220F ﬂlﬁgv 5% 1R9125 c:?. o — EqRTRY _—
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% 5 0 _PP3V3 SW DPAPVR Must be 3.3V DP A port r
st be s port powe CBTL04DP081 (353S3151) and 4
1 PI 3VEDP212 (353S3055) are THVPAD GND
o & 1 C9330 [+ C9331 R9O338! = footprint-conpatible parts with ol o|<| SI GNAL_MODEL=T29DP_MJX
—- 0. 1UF 0. 1UF 29 : A 8l &=
—r 3o 10K simlar pinouts. NXP uses pin
CRI TI CAL VDD OM T_TABLE 209% 269% 508 h
- 2 2 1/ 16W 10 for M. and HPD, Pericom uses
u9330 402 402 Vaos pin 10 for M. and pin 11 for HPD. 1
LPCl112A L =
s _DP_A CA DET @ |RESET#/ PI C0_0 HVQEN25 R/ PIOL_0/ ADL |16 e T29DPA_CONFI GL_RC R9334 Note: U9390 M./ HPD defaults to T29 node so that DP/T29
100 85 _DP_A PWRDWN &— 2Pl 00_1/ cLKaUT RIPIOL 1/ AD2 17 e T29DPA CONFI G2 RC@“ 10K Di spl ay can detect host T29 support using |2C
o T29_L SE 7 |1 co_2/ SSEL/ CT16B0_CAPO RIPIOL 2/ ADB |18 gy T29_A HV_EN R 1W\, T29_A HV_EN [T < 200 pul [ -ups on M.<3>. U9390 AUX defaults to DP node
- =1 2C T29AMCU SCL 8 | oo 4750 (D) (1PY) swpl O PI O1_3/ AD4 ;g - ;%QAA uc QEBR o5 M:lsw zecause 100; OBIT gl | -downs woul d defeat DP Sink’s
N —1 2C_T29AMCU SDA 9 | b oo 5/ SOA(CD) Pl OL_4/ ADS/ WAKEUP - EX 85 Fos etection o urce.
=T29_WAKE_L: . T29DPA_HPD 10| by o 6/ SCK Pl OL_6/ RXD|-2%_gem T29_A LSX P2R (P2R = Pl UG TO RECEPTACLE) S
Deskt ops use PCle WAKE# 99 86 65 83 79 T29_A BIAS 110p o0 7/ CTsH Pl OL_7/ TXD|-24—ugp. T29 A LSX RP (R2P = RECEPTACIE TO PILUG) SYNCII II\ﬁSTERb( VASTER) SYNC_DATE=( MVASTER
Mobi | eg use S4 WAKE# * 129 LSOE<0> 12/pI C0_8/ M SO/ CT16B0_NATO  PI OL_8/ CT16B1_CAPO & —sgpe T29 LSEO<1> et B Di Spl ay Port/ T29 A MJXi ng
i . o @m 129 LSCE<1> g 131pop_o/ MOSI/ CT16BO_MAT1 | 2C Addr: lR9339 Sz |
v 7o =129 _WAKE ' #=—L2{SUCLK/ PI OD_10/ SCKI CT1680_MAT2 (D) 0x26/ 0x27 (W / Rd) le | 051- 8442 |D
saer 20 o129 MOU INT L o 15/gp co_11/AD0 (CD) THRM XTALI N4 1 1 1/16W Appl e Inc.
S R9335 |'R9336 ML o
po " R 1K 10K 2 10.1.0
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Di spl ayPort/ T29 A Connect or

T29
C9490
99 8 85 53 79 [T TZ(?L”Q&E»IJ_/-}S O1 1U2F
10%
6, 3V
X5R
T29 T29 201
SI GNAL_MODEL=EMPTY| SI GNAL_MODEL=EMPTY
R9491* 'R9492 =
51 51
Uiéw g%"éuw PP3\L/|3|\|E1\%V SW DPAPVR R Circuit threshold range: 2.877-2.941V (2.903V nomni nal)
12 2 1 B
. o Al 3 R s nust connect Al
al |2 to Cin star topol ogy. Fg" 29499 J2o5Mr pads GND_DPACONN 1 C9405 I—ivv—sjv— GND_VO D=TRUE
a g ® 3 : 23 i 0. 1UF 1 T78% 503 Both C's)
g4 < Pl TASSEY ! C9470 1|
= = G\D_VOI D=TRUE DP Dir T29 Dir 0. 47UF| [Z0% 2y T29DPA M._C P<0> o 9
S o o5 o 129_D2R C P<0> CRI TI CAL - @ T29DPA_M.__P<0> COA71 =+ 3T T20DPA M._C N<O> os 00
<4 | o o oy T29_D2R_C N<O> 39400 - € T29DPA_M__N<O> 0 47UF |—|2°‘E§’M‘%R ] ™
29 o |o T29 GND_VOI D=TRUE GND_VOI D=TRUE MDP- K60K62 T29: TX 0 . CERM B
SI GNAL_MODEL=EMPTY ﬁ o ﬁ S| GNAL_ MODEL=EMPTY oM T_TABLE RO494* 'RO495 ow T_TABLE F- ANG TH : — GND_VO D=TRUE | GND_VO D=TRUE
9492 9493 1K 1K ‘RO471
0. 01UF 0. 01UF 1/ 20W 1/ 20W 15 ) ) N N 4nZOK
12 1 I 2 2, i 1 2 __GND_DPACONN 8 SoHPD GNDO-1 GND_DPACONN_7C9406 - I I 2 %:zow
- - %% — R O CONFI GL M._LANEOP O — . . 1UF %
J__ i@"ﬁ“ %8:2 | SI GNAL_MODEL=EMPTY SI GNAL_MODEL=EMPTY 1%:6\/\/ VMQH:TAEE&%WW BHES 38 W : pspes VL LAEORO j M ERER 0. 1UI 2% L6
= = 201 O G\ND GND O
. o » 1oy T29DPA M._P<3> - - w0 oM AN 1 Lanear oL - - T290PA M. _PL> —am
0 s T29DPA M._N<3> -— - 12 SM_LANESN M LARELNOLEE - - T20DPA ML_N<1> s a
9: Unused 4loan ~ awotE .
T29 T29 R914204 GN\D_VO D=TRUE 161 ~AUX_CHP M. LANE2P O3 T29: LSX_R2PIP2R (PIN
SI GNAL_MODEL=EMPTY| SI GNAL_MODEL=EMPTY CLRb 1"‘! 9C§\L PO 2___GND DPACONN 14 18] 5HAUX_CHN M._LANE2NO—-Z R9407
B 1 OM T_TABLE 5% o X 20 - 19 GND_VO D=TRUE
Rgé‘%% 2324}(99 650NH 5% 0. 430MA- 0. 0520M - vygbw  Volraceov oPrmR FETURNG GND DPACONN 13 1,52 2 | GND_VOI D=TRUE
2 1 - M ﬁiﬁgﬁfw B:FEB %E m V506
gy ;’QUW T29 0603 SHI ELD PI NS ValTAGES oY : 26w 94 Bm,hl Icf s)
anp_va D=TRUE 2°&p_va p=TRUE D9498 " 2 SI GNAL_MODEL=EMPTY 201 0. 47UF TZ% 2 T29DPA P<2> 8 99
o o qon 129 _D2R C P<1> E TSP 7 s T29DPA D2R1_AUXCH P - -~ - @2 T29DPA M._P<2> 4 L MBI _T29DPA ML_C N<2> o 9
% 55 (OO} T29_D2R C N<1> D9499 N , T29 99 T29DPA D2R1_AUXCH N - St - - T29DPA M._N<2> 0. 47UF1 125,50,
B TSP 2-7 CEIQEQCQL T29: TX 1 201
I oM T_TABLE = : - GND_VO D=TRUE | GND_VOI D=TRUE
G@&éﬂgﬁ 650NH- 5% 0. 430NA-0' D8 28HM 9408 ). 1RO,
sl —MODEL=129PI N R9473
(Both L's) 2 1 FERR- 120- OHM 3A 470K
0603 A D  ACON 1( T Y Y \ 5%
o ss@ry—DP_A EXT_AUXCH P SI GNAL_MCDEL=ENPTY 0GP T 32 0603 o
0 ss @y DP_A EXT_AUXCH N NEER DHe: s
C9498:| | Coa99 08
30PF —— —— 30PF o 2 IAAAZ 470k R s for ESD protection
céénk’j p p i"gM 0. 01UF 1w | on AC coupl ed signals.
402 402 18 5 36 =
X5R
201
B = PART# QTY | DESCRI PTI ON REFERENCE DES| GNATOR( S) [ BOM OPTI ON
s (COm) T29DPA_HPD
117S0006 2 RES, 1K, 5% 0201 R9494, R9495 T29
o m—1290PA_CONFI GL_RC SP\MS]prge‘ :us: ‘FI)MU{L 1R9441 11750002 | 2 | RES, OR 5% 0201 RO494, RO495 NO_T29
o (oo T29DPA_CONFI G2_RC o ! npu 100K
greater than or equal 5% 13250165 | 2 | CAP, 330PF, 10% 16V, 0201 9494, C9495 T29
R9452! 1R9451 O&’Z&fl 10& TgBLEt o 100K (DPvl. 1a). Q%:ELF 15281300 | 2 | I ND, 650NH, 5% 0. 052CHM 0603 19498, L9499 T29
N 11% %‘me 330?';“:: pu— :fg%/ﬂopF Si nk HPD r ange: 11350022 [ 2 | RES, OR 5% 0603 L9498, L9499 NO_T29
A yé.u: 8V, 2 1oV High: 2.0 - 5.0V =
4022|1202 201 201 Low 0 - 0.8V
s _evpTy SI GNAL_MODEL=ENPTY
99 86 85 83 70 129_A Bl AS 1 51 2 129 729 A BIAS R2D o5 83 70 129_A Bl AS 79 85 s 7o DP_A BIAS P O as o DP_A BIAS N O as s DP_A BIAS P 2 es 7o DP_A BIAS N 2
5% OLTAGE=3. 3V 99 86 =3. =3. OCTAGE=3. 3 OCTAGE=3. 3
1/’\%9w T2
200 9410+ 9414 9415 1 9 E 9417 1
. 01UF 0. 01UF 0. 01UF 0.0 0.01UF
109% 180/0 180/0 180/0
10V 10V 10V 10V
X5R 2 X5R 2 X5R 2 2 X5R 2
201 201 201 201
SI GNAL_ MODEL=EMPTY SI GNAL_ MODEL=EMPTY SI GNAL_ MODEL=EMPTY SI GNAL_ MODEL=EMPTY SI GNAL_ MODEL=EMPTY SI GNAL_ MODEL=EMPTY
sl %%:ENPTY
G T29
79 85 79 85
5%
1/’\%9w T29
200 C9413:
0. 0198"’:/“ SYNC_ VASTER=( MASTER SYNC DATE=( MASTER
10V TTTLE
X5R 2 3

SI GNAL_ MODEL=EMPTY

TENNG NOVEER gz |
= = d} Appl e I nc. 051-8442 | D
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- - — —
129 B BIAS R2D P2
D 29 gh- Sp SI gnal
9 79 DP_EXTB_M._C P<0> C9500 1 Iie - EXTB_M._P<0> . o ((%537\/00;05?;51) C957O ) T B Hl ee | na. S
1uF Ij 402 % 59 <O} T29 D2R N<2> lw”@gﬂv—ll T29 D2R C P<2>
'L

3

o
% 70 DP_EXTB_M._C N<0> C9501 ' = DP_EXTB_M._N<0> 4 o o o om 129 D2R P<2> C9571 |z YT 129 DZR C N<2> _cmer »
M= = 0. 1uF | 10 189 OVERS| ZE_PAD=0. 875 "2 '—|0 a470F %%%’M%R1 1 5Km57 59 14,20W D9564 1 G\D_va D=TRUE ( D9564. 2)
(Both L s) (co aD:TRUE 01 . 1 BARI0U- OZLCRA -
T29: TX O
T29DPB P<0> 88 99

T29DPB_M._C N<0O> [ooTy 58 9

o ee7s e
R TSP-2-7 T | anp_val D=TRUE ( D9572/ D9573)

e > oy DP_EXTB_M__C_P<1> C9502 B DP_EXTB M._P<1> 4 4 572. 2985 S| GNAL.'MIDEL=ENPTY
1uF 1 133% 28Y o 50 T2 N<2> _0. 1N w T2 E_N<2> 0. 47UF I—mv—zrv—| w T29_R2D_P<2>
o 7 pmy—DP_EXTB M. C N<1> C9503 ' I; DP_EXTB M._N<1> 00 00 T29 R2D C P<2> o 129 R2D C F P<2> CERMBEL o T29 R2D N<2>
0. 1uF 'l x5

o : 'O oo (C9573. 2) o R%?M%“
) GND VA D=Ti ow D9565
o 7 pmy—DP_EXTB M._C P<2> 9504 ’Hioe - DP_EXTB M._P<2> ,, T29 signals are o 129 B BIAS RZD N2 SIG\I;RLQ%%—ENPTY 1 BARS 002 RE S orsrrrre | D_Va D=TRUE (D9565. 2)
0. 1uF | I s 202 Y - -

D=TRUE SI GNAL_ MODEL=EMPTY

DP_EXTB M._C N<2> C9505 |- DP_EXTB M._N<2> 4 0 P/ N-swapped after AC (Al 4 Ls) o DA ELAS RO P8 159 pat h (Al 4Ds) ROB74T 5K . 2
o 0. 1uF | [38% 3¢ caps to inprove |ayout. Bi asi ng R9575 L 5K 1 nnn2 g :jzggzg 1
L=EMPTY 21 -

GND_VO D=TRUE D9572/ D9573: S| GNAL_MODEL=T29PI N

9506 %(‘é) 80/ C9581) D9564/ DO565: S| GNAL_MODEL=EMPTY E 5
o0 7 D> DP_EXTB M. _C P<3> 0. 1u|; I;% 6V DP_EXTB M._P<3> &5 %9 89 (OOT} T29 _D2R N<3> l—|0 47U|]: I‘;o% Y T29 D2R C P<3> g o 9
R 402 o os T29_D2R P<3> SR T29_D2R C N<3> 00 09

% 7 DP_EXTB N<3> ARNN N DP_EXTB_M._N<3> 4 0 —PP3V3 SO DPSDRVE < 1 2 GOV L):H—%I: <

0. 1uF | [38% 28Y R9509 . ’\N\/ ‘ WERS'(ZI;E&P?,'D:(I)_',&;? 2 0 47UF czﬁé’m%rz 1 1.5K 0 "RO582 R 1h50W a\D_va D=TRUE ( D9560. 2)

Ve CE Tho8W (C9583. 2) @b VO D:TRUE SI GNAL_MODEL=EMPTY T29: TX 1

% @y DP_EXTB AUXCH C P CO508 . ||: DP. EXTB AUXCH P o o6 R T29_R2D C N<3> > 5 -0 1N et 1m T29_R2D C F_N<3> 0 47UF |W' w T29_R2D P<3> = s T29DPB M._C P<2> romy w0

0. 1uF | [38% 76Y LB T29 R2D C P<3> | ) , = T29 R2D C F P<3> MBRL 129 R2D N<3> D9583 REE T29DPB M._C N<2> oo oy oo
% 1@y DP_EXTB_AUXCH C N C9509 . [E3— DP_EXTB_AUXCH N o o LN | > -0.1 = 47UF IE%T‘X%R_: 1.5k TSPz T

0. 1uF R9508/ R9509 mai ntai n bi as on C9508/ C9509 201

1 2

G\D_va D=TRUE ( D9582/ D9583)

X5R 402 R9508 (C9583. 2) GND VO D=TRUE w D9561 1 2
If GPU uses common pins for AUX_CH ANAS ey m 1%Swl to prevent spikes when U9510 AUXDDC OFF 109 B Bl AS R2D N3 SIG\;RP%E%_EW;Q _BZYRQ'U—UZ'ERH'l- >|—W—T e | APVO D':TF;‘iR(UEDgsel‘ ZSI)G\IAL \OOELZENPTY
and DDC, alias nets together at GPU. M 1 transitions fromhigh to | ow e =3. - - CRI TI CAL ROB41T oKk . 5 - g
= (Al 4 Ds) € D=TRUE 3
R9554 22 1 2 o35 =2 DB B_M._R E<0> Cg(?GZgU:: isR“ T3yl DP_SDRVB_M._P<0> S| GNAL_MODEL=T29PI N R9 1. 5K LAANZ 153 IIZZUW =
DP B S Dx i RO555 22 1,02 ; = DP SDRVB MR N<0= | (9565 1|2 = DP_SDRVE M._R<0> ( D9582/ D9583) o b ik -enery
- u p e r - I V e r %\’/FQ 1’26'~1’W 0. 22UF SO 8a0Y S| GNAL_ MODEL=EMPTY
o s _=PP3V3_S0_DPSDRVB R9550 (D9560/ D9561)
. 2 Y VA —— . DP_SDRVB M__R p<2> 9960 1 Fogr a1 DP_SDRVE M_P<2>
[t DF SDRVB ML R N<2> 0. 22UF 'l %57 3201 DF SDRVB M. N<2> Pat h Bi asi ng
9510 1 C9511 |1 C9512 M«N\/me_ - C9561 : I%V_EWJ = R95 20 15 DP B BIAS N 2 R9562, 2
2. Z%F — 0 TUF T - gIUF e I w1170 0. 22UF | T30% 823Y R 1,79 R95063
PS8301 | 2C Add “°9EE§A;|7 : o 2 g o RI5R2 Bop53 R9560 1.5K4 B e mye = 5 b
resses: - _ DRV 2 i
U9510 172888 2% ow oo =PP3V3_SO_DPSDRVB _ RI9565 1.5K1 200 0P B BIAS NOo RIS66, 2 51 L
AL A0 Addr (WR PSB301TCRNAOGTR e * 5 =7
0 0 0x96/0x97 = S830 Q(;:N OGTR- A2 201, 201 L oeo
1. 5K )
0 I OxBerOxBI w o _DP_EXTB_M._P<0> 1|inpop CRITI CAL our_cop| 39w DP_SDRVB M _C P<0> | R/ R9564 Lapan 2 Baiaspo  RIDE 7., 12 51 |
X X o or _DP_EXTB_M__N<O> 2 | N_oon ouT_pon| 29 DP_SDRVB_M__C N<0> 0% — CRI TI CAL w20l
1 1 O0xB4/0xB5 C9563 1|2 ek 2 4 U9559 Both R s: 9508
Note: O her Parade oo DP_EXTB M_P<1> 4 |in e out_D1P| 28 » DP_SDRVB M__C P<1> ,—|0 TOF m%—\— b 9559 . : b
. 5 27 o - ¥ o 2 o 2
devi ces use 96/ B6, s o7 DF EXTB M. N<l> I N_DIN Qur_pL DP_SDRVB M._C Nel> 09562 1y S —— 100 7 _DP_B_PVWRDWN >°s‘&o DP_B Bl AS 1
so only 94/ B4 are 0 57 _DP_EXTB_M._P<2> 7 |iN_D2P our_pep| 259 DP_SDRVB M._C P<2> 0. 1UF X5R. CERM 3 DP/ T29 B L S d MJX 19%
used for this part. w0 o DP_EXTB M_N<2> 8 N oon QUT DN 24+ DP_SDRVB_M._C N<2> . & OWF pee xog b =
w e _DP_EXTB M__P<3> 9 |in osp out 3P| 23 DP_SDRVB M._C P<3> C9%61UF1 I'i%}%_‘— Licgflusﬁﬂésv'cgpgt ol o o 7o _PP3V3_SW DPBPVR
06 57 _DP_EXTB M._N<3> 10 | N D3N out_DeN|_22 0 DP_SDRVB M._C N<3> - i - : = Must be 3.3V DP B port ower .
R95]1]K1 1IZI.QI?51O - DP_EXTB DDC CLK 14 N R 20 5o DP_SDRVB AUXCH C P CQ%G?UFl T "0201 p p l
™ D I N_SCL AC_AUXP| 99 . X5R- CERM
i 1?@ % Low 7 DP_EXTB DATA 13 | n_sDA AC_AUXN|_19 o DP_SDRVB_AUXCH C N 0201 ! CQSU?:O ! CQ}SU?:l
: 9 9
4025|2402 w or _DP_EXTB_AUXCH P 16 || n_AuxP our_Auxp_scL| 18 (DP_SDRVB AUXCH_P) ﬁ;’édc'*bfngg&g‘l’”' &|R|3[S[o|x 1R9599 | ECV' 2 gEECV'
15 17
1R9512 0 57 _DP_EXTB _AUXCH N 1 N_AUXN OUT_AUXN_S| (DP %DR\/B AlJXCH N) during training.  DP_SDRVB M._N<3> 31 gt oy —vop— 100K
» oy DP_EXTB_HPD 3 |in_HPD (1PD) out_HPD| 31 (DP_SDRVB HPD) C9569 »» DP_SDRVB M._P<3> 30 Ioinio-  U9590 15w
Hiow DPSDRVB_I 2C CTL_EN 26 || 2¢ cTL_EN (I PU) 322 DP B CA DET L 0. 1uF ig‘.’é’ B » DP_SDRVB M__N<1> 27 mm71+CBTLF%‘(‘}D5031 2402 =
e CA_DET den Ky C9568 : 0 DP_SDRVB_M._P<1> 26 [png 1- pout_o+| L T29DPB_M._N<3> o8 o0
2 DPSDRVB_| 2C_ADDRO 36 || 2C_ADDRO (I PD) 0. 1uF 5 - To-[ 2 T29DPB_M._P<3> P
DPSDRVB_| 2C ADDRL 35 || 2¢_ADDRIL (I PD) cext| 11 DPSDRVB_CEXT : OR 402 . DP_SDRVB AUXCH P 19 |auxi+ pauT_o- T29- Unusod <D =
_ 8 PLACE_NEAR=U9510_ 11: 2 » DP_SDRVB_AUXCH N 18 |apa-  CRITI CAL - Unuse
9 =1 2C_DPSDRVB SCL_CTL 5191
wgay_=1 2C_DPSDRVB_SDA 37 |spa_crw 3 SUR DP_SDRVB_HPD 17 |upp 1 MT paur_14] 4 T290PB ML N<1> gy
DPSDRVE REXT 12 6299 CKPLUS_WAI VE=Ndi f Pr _badTer m pour_1-| 5 T29DPB M._P<1> 85 99
REXT AOSEE:\:/I 2 29 T29 B RSVD N 25 |piN2_o+ T29: LSX _B_R2P/ P (P/'N)
04 55 25 18 15 [T DP_AUXCH | SOL 39 |AUXDDC_CFF (1 PD) 2w T29_B RSVD P 24 |piNz_o-
| Auxel 6 DP_B_EXT_AUXCH P 00 0
s oD DP_B PVWRDWN R 34 Ipp (1 PD) RO592! 1RO593 :1§g—g—t2§—;§:§: iz DIN2_1+ AUX- | 7 DP_B EXT_AUXCH N Eaa 99
DRV.PD| | PS8301 has i nternal D _THVPAD 51 51 =LA DiN2_1- T29: RX_3 Bias Si e
R951§ 59055%9 ~150K pul I -down on PD olol o 1/ 18W /6w T29 D2R3_BI ASP 15 |auxar
5% T3 pin. Ckay to drive this Vaoh,[ ], 462" T29_D2R3_BI ASN 14| auxe- HPD I N8 DP_B_EXT_HPD am
%/{:ig‘g'v %;‘E‘é\' pi n even when VCC=0V per 13 |vpp 2
1 2 Parade (pin is 5V-tolerant). _L RO9596?2 2RO597 NCx=—— "= IRO5908
L Port B I\/CLJ 3 s 1K w0 o _DP_B_PWRDVWN 10 |py seL 190K
= VLR VELEE ao a7 6s gy T29 B BIAS 182 [aux_seL | LOPort A %}Er‘@’
402 4 1402 11 NC H =Port B 2 2
s o7 70 PP3V3 SW DPB Mist be 3.3V DP B port power
: p P CBTL04DP081 (353S3151) and e
1 PI 3VEDP212 (353S3055) are THVPAD GND
o § 1 C9530 [+ C9531 R9538¢ = footprint-conpatible parts with 0| || SI GNAL_MODEL=T29DP_MUX
ORI T CAL ey OV T TABLE — 0. 1UF Qg%lUF 10K simlar pinouts. NXP uses pin
- 2 1V 2 1V aEW 10 for M. and HPD, Pericom uses
LIL3J81513;_(2)A 402 402 402 , pin 10 for M. and pin 11 for HPD. £
« _DP_B CA DET e— L |ReseTH P00 HVQEN25 RIPIOLO/ADLILE gu T29DPB_CONFI GL_RC Note: U9590 M./ HPD defaults to T29 node so that DP/T29
100 o7 _DP_B_PWRDWN &— 2Pl 00_1/ cLKaUT RPIOL_1/AD2 17 g T29DPB_CONFI &2 RC e Rgng34 Di spl ay can detect host T29 support using |2C
8 T29_LSEO<2> 7 |pl 0o 2/ SSEL/ CT16B0 CAPO RIPIOL 2/ ADS |18 gy T29_B HV_EN R LAANZ T29 B HV_EN mmy 63 100 pul | -ups on M.<3>  U9590 AUX defaults to DP node
_ - - B - - T29_B UC ADDR 5% because 100- ohm pul | -downs woul d defeat DP Sink’'s
w0 =12C T29BMCU SCL 8 ® (1PY) svDl O PIOL_3/ AD4 1 g s 1/ Tbw ¢ P
v —12C T29BMOU SDA 5 E: g—‘s‘;ig;ém; Pl OL_4/ ADS/ WAKEUP |20 ugpe DP_B_EXT HPD o VE-LF det ection of DP Source.
= : T29DPB_HPD 10 W 23 o T29 B LSX P2R =
T29_WAKE_L: o ng EB_HeD PI C0_6/ SCK PI O1_6/ RXD - ng 5 Lgx P P2R = Plug to Receptac|e SYNG. VAGT ER=( NAGT ER) SYNG. DATE=( VAGTER)]
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. VU RIPICO_11/ A0 (OO) | ThM XTALI 'R9535 |'R9536 R9537! iol ¥ o OP 1
po R 1K 10K 47K 2 10.1.0
N /16w /16w 1/16w NOTI CE OF PROPRI ETARY PROPERTY:
v v V6o = THE | NECRIATI ON CONTAI NED HEREI N | S THE
2 2 2 PROPRI ETARY PROPERTY OF APPLE covPUr INC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 95 OF 110
R9530 pr ovi des pads for progranm ng/ debug of MCU, please make accessi bl e. 1 T T e e 1T /N WoLE R PART
If project has space for 10-pin progranm ng header it shoul d be used. IV ALL Ri GHTS RESERVED 87 OF 101

8 7 6 5 4 3 2 1




5

4

T29_B BIAS

99 83 87 83 79

EGEBEm=e

Di spl ayPort/ T29 B Connect or

VOLTAGE=3. 3V Ol IJ'IUQF
|1
10%
6. 3V
X5R
201
SI GNAL_ MODEL=EMPTY S| GNAL_ MODEL=EMPTY
R9691!| |'R9692 = - OHMV 3A
51 51
5 5% 2
1/ 20w %/IFQUW
201, 2201
o |o PP3V3RHY_SW DPBPVIR
o X -
a 1o %ﬁ@rﬂlggg’_zgew 1295 pads C9605 : I—ivv—swv— GND_VOl D=TRUE
4 |< "B ' TH= X5R 201 _(7Both C s)
5 |3 GND_VOI D=TRUE DP Dir T20 Dir o 270F] Mm% 2y T29DPB M._C P<0> mmerss
a o %g gs g Zzgz - - CRI Tl CAL - @ T20DPB M._P<0> COB71 |+ 36l T20DPB M._C N<O> o o
o cnl - - J9600 - - T29DPB_M.__N<0> 0. 470F 12%,30.,
I N GND_VO D=TRUE GND_VO D=TRUE NMDP- K60K62 T29: TX 2 201
sl M*%&’ﬁ | MODEL=EMPTY RO694* 'RO695 F-ANG TH : — GN\D_VO D=TRUE | GND_VO D=TRUE
0. O1UF 0. O1UF ® K R9603 671
12 12 1/ 20W 1/20W 12 GND_VO D=TRUE 2 1 470K
i ,}—l M0, 1,52 2~ GND_DPBCONN 8 2LoHPD awo-L GND DPBCONN 7 C9606 : || = | % ow
1 10% 19% SI GNAL_MODEL=ENPTY SI GNAL_MODEL=ENPTY 5% - : O CONFI GL M._LANEOP O Mc — : 0. 1UF 1388 %3V ¥,
- 201 BT e AGE=0 Lo CONFI @2 M._LANEON O | TAGE=0 2
T29DPB_M._P<3> . loan ano-
% 57 (B> -~ - 10 Sm_ LanesP LANE 9 - - T29DPB_M._P<1> (o a
T29DPB_M._N<3> - - O M__| 1P O o -
o o7 > - 12l OM_LANE3N  M._LANEINO-EE - - T20DPB M. N<1> oy o7 0
9: Unused 14] 5a T awotE i
R916204 D VO DTRUE T DN g T T29: LSX_R2P/ P2R (P/ N)
sl M7%EWTY1 51 GNAL_MODEL=EVPTY CLRbE 9(:§L LA, 2 GND DPBOONN 14 ;8 OAUX_CHN M__LANEZNO—-Z R9607
698 Rago9 650NH- 5% 0. 430MA- 0. 0520HM L 128w 2O DP_PUR RETURNO- ONDL VA D=TRUE ™55
- 2K 2, D VOl DSTRUE = o GND DPBCONN_ 13 1 2 L GND_VQO D=TRUE
1/ 20W 1/ 20w 2 1 - — : 9
YA SHIELD PI NS g;ﬁ;&ggowg FEG 38 W 1w _(7Bot h Cs)
G\D_val D=TRUE 2% vo b=TRE DO698 N > S GNAL_NDDEL=ENPTY 201 M' I-me:v—Jz q T29DPB M._C P<2> s o
w o oy T29_D2R_C_P<3> FBARID-UZCRA e « T29DPB_D2R3_AUXCH_P - -— - o T29DPB M _P<2> P 2 A P TTo'eT) N<2> <o o
o o o129 D2R C N<3> D9699 1> o T29DPB D2R3_ AUXCH N - — - o T29DPB M__N<2> 9673 I—ZW—W—'Z <
BARSO-0ZCRE e CRITI CAL h h o 0. 47TUFTT S g1
1 L9699 R9602 = T29: TX3 GND_VQ D=TRUE | GND_VO D=TRUE
s Gq@k-grjggﬁgpm 650NH- 5% 0. 430MA- 0. 0520HM 12, T20DPB HPD R L9608 Y 'RO673
(Both L's) 2 1 . FERR- 120- OHM 3A 0K
= 5%
% orcgy—DP_B EXT AUXCH P SI GNAL_NODEL=ENPTY GND DliBCOJN»lgW E vo03 2 120w
% rggry_DP_B_EXT_AUXCH N @Eﬁ%wwg FEB 38 2201
9698 * 1 C9699 R9g08 . )
30P'\a:/u__ . 30/9p|: 1 2 470k R s for ESD protection
céék’n 2 2 ?:%XM 1w | on AC- coupl ed signal s.
402 402 M= =
201
o m—T29DPB_HPD
o T29DPB_CONFI G1_RC DP Source mnust pull N
down HPD input with R9641
o oo T29DPB_CONFI G2_RC 100K
greater than or equal % ow
to 100K (DPv1.1a). !
R9652'| |'R9651 C9694: |1 9695 ( ) 202"
2% s 330%@:: —=330PF  gjink HPD range:
i i BT T Y High: 2.0 - 5.0V =
2 2 201 201 LOW 0 - 0 BV
SI GNAL_ MODEL=EMPTY
SI L=EMPTY iy
“RIBIO R9612
w3y T29_B BIAS LA T29 B BIAS ROD P2 ... T20 B BIAS LARAZ  T29 B BIAS RRDP3 1 BBk AR B0 v DR RBLAR N0 = DB BLBLAS P 2 o s DB BLBLAS N 2
9 =3. 99 65 87 OLTAGE=3. 3V ’ : ’ —
5% 5%
1/ 20W 1/ 20W
V3 NE C9614 1 9615 + C9616 C9617 *
20 C9610 1 2 C9612 1 0. 01UF 0. 01UF 0. 01UF 0. O1UF
0. 01UF 0. 01UF 0% 0% 10% 9
lSV 2 lSV 2 lSV 2 %8\7“
X5R X5R X5R X5R 2

: 0%
10V 2
X5R
201
SI GNAL_MODEL=EMPTY

SI GNAL_ MODEL=EMPTY

79 87

SI GNAL_ MODEL=EMPTY

SI GNAL_MODEL=EMPTY
RO 56l 13

1 2

79 87

SI GNAL_ MODEL=EMPTY

201
SI GNAL_ MODEL=EMPTY

201

SI GNAL_ MODEL=EMPTY

SI GNAL_ MODEL=EMPTY

201
SI GNAL_ MODEL=EMPTY
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o o.10F 1% v R oz e POE T29 RD P<0> V9 | per g P w9700 PET 0P| Y1 o POIE T20 D2R C P<0> - 9 001u|: : 129PCLE T20 2R P<0> 15 o
4 PCIE T29 R2D N<O> T19 T21 E T2 p
» 1 (Ey_POLE T29_R2D C Ne0> 701 ||: 120 e PER O_N T29 PET_O_ 2 POE T29 D2R C N<0> |_C9741 .|| :Tr9POE T29 D2R N<0> 1o 00
0.1uF | [ 1% v eR a0z FCBGA o0.10F 119 tov wr e o
(SYM 1 CF 2) ’
PCIE T29 R2D C P<1> 9702 L NIE
% 19 (T oo 1 I 2L PCIE T29 R2D P<1> P19 | pER 1 P % PET 1 P| P21 o PCIE T29 2R C P<1> C97411)21up - T20PCIE T29 DoR P<l> o o
) M9 )
o 10 @y PCLE T29 R2D C Nel> 9703 :||: 129 o POLETZ9_R2D Nt PER 1Ny P |PETLN " o0 POE T29 D2RC Nel> C9743 .|| :T29PCE T29 D2R N<1> 18 99
0.1uF | [ 1% eV eRaoz g g s o 10r T Tev ek 402
PCIE T29 R2D C P<2> 9704 [ 1) g 744 NI
o D 0. 1uF | % tev er ez L POE T29 RED P<2> 19 | pER 2 p & E|per 2 Pl 1 o POE T20 D2R C P<2> — A : T29PCI E 129 D2R P<2> 1 09 D
: H19 H21 "
% 10 Ty PCLE T29 R2D C N<2> C9705 _ :||: 120 o POLE_TZ9_R2D N2 PER 2 N L PET_2_| o PELET0_DPRC N C9745 || :T29PCIE T29 D2R N<2> 1w
0. 1uF | [ 10% 16V er a0z 0. 1uF 0% 16V %GR 402
PCIE T29 R2D C P<3> 9706 |2 129 O 74 L
% 15 (TR o 1oF 1% fov ex e e POE T20 R2D P<3> 719 | peR 3 P o PET 3P| P21 o POIE T20 D2R C P<3> 9 061uF :129PCLE T20 D2R P<3> 16 %
s D19 D21 N
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0. 1uF | [ 10% 16V % a0z 0. 1uF 0% 16V %GR 402
NOSTUFF '
=PP3V3 T29 RTR
TP_T29_MONDQD RO710 1A ppn2 T29_NONDQXO 821 | MONDCD 6 80 8189 90
o 5% 11ow  MW-LF 402 VAKEF [ F1 T29 PCIE WAKE L R9751 z,\N\/l_IZQJ
DEBUG For nonitoring current/vol tage 10K 5%  1/16W  M-LF 402
TP _T29 NMONDCL R9711 2 T29 MONDCL A20
NN w - MONDCL PERST* [ 5 T29 RESET RTR L Vany LR
NOSTUFF
o e
TP T29 MONOBSP 9715 || T29 MONOBSP a7 | vonossP RSENS! 22 129 RSENSE
DEBUG For nonitoring clock 0. 1uF | [0 16v6R 402 129,
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0. 1uF | [10% 16V XsR 402 1. 0K
%0 89 01 80 s _=PP3V3 T20 RTR 1iow
) L T29
2
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3.3K 3.3K 19% 5% 55 550 550 —O
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1/ 16W 1/ 16W 202 CRI Tl CAL M- LF M- LF M- LF M- LF 7] K
Ve LE Ve OM T TABLE 402 , 02, , 402 , 402 N i [ P E_RsT_o~ TP T29 PCIE RESETO L 90 80 81 80 s _=PP3V3 T29 RTR 1ils
2 2 B W[z
i " am-sme aums ra e e ] | oo B e s et £
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s _=PP1V0O5 T29 RTR

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

Current nunbers from Vendor

=PP3V3 T29 RTR

6 80 81 89

slide (<REDACTED> power

CRI Tl CAL 135 mA (Single-Port)
152 I - P
T T29 T29 T29 T29 T29 Egp_ "goémnz ort)
. ¥ | vec1Po u9700 vocsps | M C9844 * o843 * o845 * 1 C9846 1 Co847 ’
T29 T29 T29 T29 T29 H1 | voc1po T29 veesps [ e 1w — 1 —— —— 10 10UF
C9800 * 1 C9805 + B806 1 C9807 1 C9808 1 C9809 3 | veclipo FCBGA vocsps | S S 2 S 2 2 S 2 S
10UF —— 1UF ——1uF —— 1UF - 1UF ——1UF 9 | voc1po (SYM 2 OF 2) 202 202 402 603 603
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6.3V , , 8.3V , 8.3V 6.3V , 8.3V , 6.3V 11 | yoc1po -
X5R CEf CE¥ CERM CEF CERM VCC3P3 T29 Gl2
603 402 402 402 402 402 K13 VCC1PO —
L T29
M _| vcc1Po R9850
M1
_ = VCC1PO vocapa pp Rxt |7 o PP3V3 T29 DP IAPA 2
129 T29 T29 129 129 ey VCELRD VCC3P3_DP_RXL | T29 T29 T29 T29 M N-REGKW DTHEO. 3 5%
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102Luf/n —_— ¥ —t —t e 1 <15 | voc1po PE VOC3P3_DP_TXRX | ™2 1UF —— 1UF —— 1UF —— 1UF 402 Wi th proper values after characterization.
el [e &R 2 & X 2 & 2 &k s - vocspa_op_TxRX |71 ST 2% ST e
603 402 402 402 402 402 VCC1PO_PE - 2 CERM 2 CERM 2 CERM 2
£ | vCC1PO_PE > 402 202 202 702
£10 | vec1pPo_PE
= 12
T29 = = VCCLPO_PE £ 129
R9820 VCCLPO_PE R9860
IARPA 2 PP1VO5_T29_VDD DP . 8 | VDD1PO_DP_RX1 VDD3P3DP_PLL | P13 PP3V3_T29 PLL AP 2
N M N-REGK-W BTIE. 3 T29 T29 T29 R0 | \/DD1PO_DP_TXRX T29 M N-REGK-W BTHE0. 3 =
TAGE-T. 05V TAGE=3. 3V
VL VoLTAGEL 08 1 C9820 1 C9821 1 C9822 Ri2 | VDDLPO_DP_TXRX 9860 1| VRS VL
02 1UF L 1UF — 1uF > 2UF —— 0z
0% — 10% —— 10% o ——
6.3V 6.3V 6.3V 6.3V
2 cerRm 2 cerRm 2 CERV
402 402 402 202-LF
T29 T29
L9830 = L9870
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A
E A L2 PPI1VO5_T29 VDD DPPLL R4 | VDD1PO_DP_PLL VCC3P3_DP_TXRXBI AS | P15 PP3V3_T29_DPBI AS E ( 2
M N LI NE WDTH-0. 4 mm M N_LINE_W DTF0. 4 mm
0402 M N_NECK W DTH=0. 2 mm T29 T29 M N_NECK_W DTH=0. 2 mm 0402
VOLTAGEST. 05V VOLTAGE=3. 3V
1 C9830 9870 *
—— 2. 2uF s s 2. 2UF ——
[y Vss VSSDP pravp—
28 2 |vss vssop | 7 G2
402-LF Jio VSS VSSDP T9 402-LF
L 212 |vss vsspp | Tt €L
= 914 | yss vssop |15 =
L8 lvss vssop | Y
110 | yss vssoP |17
L2 |vss vssDp | W
L4 fvss VSSDP |_¥e
¥ |vss vssop | ¥
MO 1 vss vsspp | W0
M2 fvss VSSDP | W2
N4 | vss vsspp | W4
vssDp |
VSSDP |_A%2
B! | vSSPE
VSSDP_PLL | T3
B3 | vSsPE D -
B5 | VSSPE VSSPE | O
B7_| vSSPE 6 VvsspE [ _F11
B9 | vSSPE VSSPE |_F13
B1 | vssPE VSSPE |15
B13 | vssPE VSSPE | _F17
B15 | VSSPE VSSPE |_&8
B17 | vssPE VSSPE |20
B19 | vssPe VSSPE | 216
Cl8 | VSSPE VSSPE | 218
<0 | vssPe VSSPE | 220
o | vssPE VSSPE | 116
D8 | vSSPE VSSPE | 118
2 | vSSPE VSSPE | 20
b7 | vSSPE VSSPE | M6
> | vssPE VSSPE | M8
D1 | vSSPE VSSPE |20
D13 | vsSsSPE VSSPE |_Ri8
o5 | vssPE VSSPE | R0
D17 | vssPe VSSPE |8
E18 | VSSPE VSSPE |20
£20 | vssPe VSSPE [ W&
F7_| vssPE VSSPE |20

nmeasure 1.ppt),

enmi l ed 6/21/2010, TDP @ 90C.
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K60/ 62 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

AT

OEREPER

SPACI NG RULE SET

TOP,1SL2, 1 SL3, | SL4, | SLS, | SL6, | SL7, BOTTOM

NO_TYPE, BGA, BGA_P1MWM

M 15.5.1

PHYSI CAL

CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’
DEFAULT g Y =50_OHM SE =50_OHM SE 100 MW 0 M omn
STANDARD * Y =DEFAULT =DEFAULT 12.7 WM =DEFAULT =DEFAULT »

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’
34_OHM SE TGP, BOTTOM Y 0.21 MM 0.090 MM =STANDARD o
34_OHM SE * Y 0.19 w 0.090 MM =STANDARD =STANDARD =STANDARD’

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
39_OHM SE TGP, BOTTOM Y 0.175 Mv 0.090 MM =STANDARD B
39_OHM SE . Y 0.159 M 0.090 MM =STANDARD =STANDARD ~STANDARD

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’
42_OHM_SE TOP, BOTTOM Y 0.151 M 0.090 MM =STANDARD o
42_OHM SE * Y 0.135 WM 0.090 MM =STANDARD =STANDARD =STANDARD’

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’
50_OHM_SE TGP, BOTTOM Y 0.1 ™M 0.085 M1 15 W o
50_OHM SE * Y 0.1 M 0.085 MM =STANDARD =STANDARD =STANDARD>

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’
55_OHM SE TGP, BOTTOM Y 0.085 MM 0.085 MM =STANDARD o
55_OHM SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD’

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA’P‘

68_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD>
68_OHM DI FF 1SL3, 1SL6 Y 0.16 MV 0.090 MM =STANDARD 0.13 M1 01w
68_OHM DI FF TGP, BOTTOM Y 0.165 MV 0.090 MM =STANDARD 0.13 M1 01w

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 NEO(’ GAF’

85_0OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD’
85_OHM DI FF 1SL3, 1 SL6 Y 0.115 Mv 0.085 MM =STANDARD 0.2 W 0.1 W1
85_OHM_DI FF TOP, BOTTOM Y 0.125 Mv 0.085 MM =STANDARD 0.2 W 0.1 MW

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’

90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD> o
90_OHM DI FF Isi3.1st6 Y 0.099 MM 0.085 MM 12 v 0.2 W 0.1 MM
90_OHM DI FF TOP, BOTTOM Y 0.110 Mv 0.085 MM =STANDARD 0.2 W 0.1 MW

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 NEO(’ GAF’

100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD’
100_CHM DI FF Isi3.1st6 Y 0.081 MM 0.081 MM =STANDARD 0.25 Mv 0.1 MW
100_OHM DI FF TGP, BOTTOM Y 0.091 MM 0.085 MM =STANDARD 0.25 Mv 0.1 MW

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ ‘G\P

110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD’ ¥
110_OHM DI FF 1 SL3, 1 SL6 Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD’ i
110_CHM.DI FF TOP, BOTTOM Y 0.075 Mv 0.075 Mv =STANDARD 0.320 W 0.15 M
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.085 MM »
POWER_W DTH * Y 0.600 MM 0.200 MM 3.0 v =STANDARD =STANDARD’
POVER_CTL * Y 0.300 WM 0.200 MM 3.0 v =STANDARD =STANDARD’

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
D N - STANDARD
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE

SPACI NG_RULE_SET

POVNER

STANDARD

S| GNAL

PREPREG

GN\D

PREPREG

S| GNAL

PREPREG

PONER

CORE

PONER

PREPREG

S| GNAL

PREPREG

GN\D

PREPREG

S| GNAL

BOARD THI CKNESS = 62 ML (1.5748 nm

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G‘ﬂ' ’
DEFAULT * 0.1 M ?
STANDARD * =DEFAULT ?
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G‘ﬂ' » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G‘ﬂ' »
2:1_SPACI NG * 0.2 ? » 2X_DI ELECTRI C * 0.155 WM ? o

2.5:1_SPACI NG * 0.25 W ? » 2X_DI ELECTRI C TOP, BOTTOM 0.145 WM ? o
3:1_SPACI NG . 0.3 M1 2 3X_DI ELECTRI C . 0.230 MM »

3.5: 1_SPACI NG . 0.35 MW 2 3X_DI ELECTRI C ToP, BOTTOM 0.215 W 2
4:1_SPACI NG * 0.4 W 2 4X_DI ELECTRI C . 0.305 MM »
5:1_SPACI NG . 0.5 W1 2 4X_DI ELECTRI C ToP, BOTTOM 0.285 W 2
6:1_SPACI NG . 0.6 W1 2 5X_DI ELECTRI C . 0.380 MM »

5X_DI ELECTRI C ToP, BOTTOM 0.355 MM »
7X_DI ELECTRI C . 0.532 MM 2
7X_DI ELECTRI C ToP, BOTTOM 0.497 M 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G‘ﬂ' »
GND * =STANDARD 2
GND_P2MM * 0.2 M\ 100>0A
PWR_P2MM * 0.2 M\ 100>0A
A T BOARD STACK- UP
TOP HALF QZ
CONSTRAI NTS FOR BGA AREA 0.071
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT 2 T\/D C)Z
BGA_P1MM * =DEFAULT ?
- 0. 076
BGA_P1PSMWM * 0.15 MW 2 . 7
BGA_P2MM * 0.2 ™ ? 3 O\IE CZ
0. 370
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
—= 4 T™™O OZ
* * BGA_P1WM BGA_PLMM
B . BGA BeA PIMM 0 101
MEM CLK B BGA BGA PLPSW 5 T\/D C)Z
CLK_PCIE * BGA BGA_PIW o 0 3 7 O
QLK _LPC i BGA BoA PIM .
aLk_Pal . BGA BGA PIWM 6 O\IE C)Z
0. 076
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET 7 T\/\D Cz
VR_OONTROL . . SwTcHDE 0 07 1
VR_CONTROL VR_CONTROL i STANDARD °
VR conTRoL —— . ST BOTTOM| HALF Oz
VR_CONTROL GND * STAV\DA@ o
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE SET
PONER BGA PIMM| POWER CTL
POVER * POWER_W DTH

VR_CTL_PHY BGA_P1MM DEFAULT

VR_CTL_PHY * POVER CTL

SYNC MASTE|
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MEMORY BUS CONSTRAI NTS Menory Net Properties
e NET_TVPE NET_TVPE
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 - -
— ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 508 * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
A _OHML _OHM O AL _ D NEM 68D MEM QLK MEM A CLK P<3..0> 12 32 [ MEM 68D NEM O K MEM B CLK P<3..0> 12 32
MEM 42S * =42_OHM SE =42_OHM SE =42_OHM SE =42_OHM SE =STANDARD =STANDARD [ — NEM 68D NEM O K MEM A CLK N<3..0> 12 32 [ — NEM 68D NEM QLK. MEM B CLK N<3..0> 12 32
MEM 39S * =39_OHM SE =39_OHM SE =39_OHM SE =39_OHM SE =STANDARD =STANDARD
MEM 34S * =34_OHM_SE =34_OHM_SE =34_OHM_SE =34_OHM_SE =STANDARD =STANDARD [ — NEM_39: NEM CIRL MEM A CKE<3..0> 12 30 [ — NEM 39 NEM CTR MEM B _CKE<3..0> 12 31
S [ — NEM 39 NEM CTRI MEM A CS L<3..0> 12 30 [— NEM 39! NEM CTRL MEM B CS L<3..0> 12 31
MEM 68D * =68_CHM DI FF =68_CHM DI FF =68_OHM DI FF =68_CHM DI FF =68_OHM DI FF =68_OHM_DI FF
» [— NEM 39 NEM CTRI MEM A_QDT<3. . 0> 12 30 (- NEM_ 39 NEM CTRI MEM B_ODT<3. . 0> 12 31
MEM 42S_D * =42_OHM SE =42_OHM SE =42_OHM SE =42_OHM SE 0.1016 MV 0.1016 MV
= NEM 34! NEM VD MEM A A<15..0> 12 30 [ NEM 34 NEM_CND MEM B A<15..0> 12 31
e e e e e e e s IVEVER VRV MEM A BA<2..0> 12 %0 s IVVER VRV MEM B BA<2..0> 12 a
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT
! [ VRN NEM QD MEM A RAS L 12 30 a— NEM 4. vEM D MEM B RAS L 2w
VEM_CLK2VEM * =5:1_SPACI NG ? ' ) . - MEM 34! MEM VD MEM A CAS L 12 30 [ MENM 34 MEM VD MEM B CAS L 12 31
— .+ Menory Bus Spacing G oup Assignnents = e wean NEM A VE L = w2 w24 G NEM B VE L
VEM_CTRL2CTRL * =2.5: 1_SPACI NG ?
e ' ==
MEM_CTRL2MEM * =3.5: 1_SPACI NG ? ' NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
MVEM_CMD2CNVD * =2: 1_SPACI NG ? ' MEM DQ BYTEO MEM_CTRL 3 NVEM_DATAZMEM [ - NEM 4. MEM DQ BYTEQ MEM A DO<7..0> 12 32 [ NEM 4 MEM DO BYTEQ MEM B DO<7..0> 12 32
M “ N L S ' v " R E ol | [ NEM 4. NEM DQ BYTE] MEM A DQ<15. . 8> 12 32 [ NEM 4 NEM DQ BYTE1 MEM B DQx15. . 8> 12 32
MEM. CVD2NEL 3.5 LSPAG NG , VEM_DQ BYTEO MEM VD VEM_DATAZMEL = ¥ |, ey MEM A DO<23..16> R . = M 4 NEM DO BYTE: MEM B DOQ<23.. 16> 1252
MEM_ DQ_SAMEBYTE - =3: 1_SPACI NG ? ' MEM_DQ BYTEO MEM_ DQ BYTEO o MEM_ DQ_SAMEBYTE [— NENM 4 NEM DQ BYTE: MEM A DO<31. . 24> 12 32 [— MEM 4 MEM DQ BYTE: MEM B DQ<31. . 24> 12 32
M DQ DI FFBYTE x 1 SPA . ' BYTE BYTEL . M DO DI FFBYTE [ S MEM 4. MEM DQ BYTES MEM A DQ<39. . 32> 12 32 [ NEM 4 MEM DQ BYTE4 MEM B DO<39. . 32> 12 32
VEM.DO | 5L SPAGING EM.DQ BYTEO EM.0O | VEM.DO = N VEN D BT MEM A DQ<47. . 40> 12 22 [ N4 MEM.DQ AVTE: MEM B DO<47. . 40> 12 5
NMEM_DATA2VEM * =4: 1_SPACI NG ? MEM_DQ BYTEO MEM DQ BYTE2 * MEM_DQ _Di FFBYTE [ — NEM 4. NEM DQ BYTEG MEM A DQ<55. . 48> 12 32 [— NEM 4 NEM DQ BYTEG MEM B DQ<55. . 48> 12 32
= ! = o v NEM 0 BYTE MEM A DQ<63. . 56> 12 52 D IyEvm NEM DO BYTE MEM B DQ<63. . 56> 252
VEM_DQS2MEM * =4: 1_SPACI NG ? ' MEM DQ_BYTEO MEM DQ BYTE3 * MEM_DQ DI FFBYTE
MEM 20THER * =5: 1_SPACI NG ? ' MEM DQ_BYTEO MEM DQ BYTE4 * MEM DQ DI FFBYTE
MEM_DQ_BYTEO MEM DQ BYTES * MEM _DQ_DI FFBYTE [ — NEM 425 D MEM DQS MEM A DQS P<0> 12 32 [— NEM 425 D MEM DQS MEM B DQS P<0> 12 32
STt Tt s s s s s s s s s s s s s s s s s [— NEM 425 D NEM DOS MEM A_DQS_N<O> 12 32 [— NEM 425 D NEM DOS MEM B_DQS_N<O> 12 32
MEM_DQ _BYTE MEM_DQ _BYTE( * M DQ_DI FFBYTE
_ 100 BYTEO 100 BYTES VEMDQ DI FFBYTE = MEa2s D \Ev s MEM A DOS P<i1> 12 s MEa2s D \Ev s MEM B DOS P<1> s
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET MEM_DQ BYTEO MEM DQ BYTE7 * MEM_DQ DI FFBYTE [ —S NEM 425 D NEM DS MEM A DQS N<1> 12 32 [ — NEM 425 D NEM DS MEM B DQS N<1> 12 32
T T [— NEM 425 D NEM DOS MEM A DQS P<2> 12 32 [— NEM 425 D NEM DS MEM B DQS P<2> 12 32
M CLK M CLK * M_CLK2VEM BYTE * * M 20THER
MEM_CL| MEM_CL| MEM_CL ZN,E, » MEM_DQ BYTEO MEM 20T = MEM 425D MEM_DOE VEM A DQS N<2> 12 32 D MEM 425D MEM DS VEM B DQS N<2> 12 32
MEM_CLK * * MEM 20THER [ — NEM 425 D MEM DQS MEM A DQS P<3> 12 32 [ — MEM 425 D MEM DQS MEM B DQS P<3> 12 32
MEM 425D NEM. DS, MEM A DOS N<3> 12 32 D MEM 425D NEM DCS MEM B DOS N<3> 12 32
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET =
— i [ — NEM 425 D NEM DS, MEM A DQS P<4> 12 32 [ —2 NEM 425 D NEM DOS. MEM B DQS P<4> 12 32
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET MEM DQ BYTEL MEM_CTRL * MEM_DATA2VEM [ — NEM 425 D NEM DS MEM A_DQS_N<4> 12 32 [ — NEM 425 D NEM DS MEM B _DQS N<4> 12 32
- - - [ — NEM 425 D NEM DS MEM A DQS P<5> 12 32 [ —2 NEM 425 D NEM DOS. MEM B DQS P<5> 12 32
MEM_CVD MEM_CTRL * VEM_CMD2MEM MEM DQ BYTEL MEM_CVD - MEM_DATA2VEM
S S [ — NEM 425 D NEM DS, MEM A DQS N<5> 12 32 [ — NEM 42S D NEM DS, MEM B DQS N<5> 12 32
MEM_CVD MEM_CVD * VEM_CMD2CMVD MEM DQ BYTEL MEM DQ BYTEL * MEM_DQ_SAMVEBYTE [ — NEM 425 D NEM DS MEM A_DQS_P<6> 12 32 (- NEM 425 D NEM DS, MEM B _DQS_P<6> 12 32
VM O R R e zoren o ovies R v P — [— NEM 425 D NEM DS MEM A DQS N<6> 12 32 [— NEM 425 D NEM DS MEM B DQS N<6> 12 32
X L MEMLDQ. MEMLDQ. LD D NEM 425 D NEM DGE. MEM A DQS P<7> 12 32 Fa—t MEM 425 D NEM OGE MEM B DQS P<7> 12 %2
MEM DQ BYTEL MEM DQ BYTE3 * MEM DQ DI FFBYTE [— NEM 425 D NEM DS MEM A DQS N<7> 12 32 (- NEM 425 D NEM DOS MEM B DQS N<7> 12 32
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM DQ BYTEL MEM DQ BYTE4 E NVEM_DQ DI FFEBYTE
i - [53,% NEM 50 Py MEM RESET L 30 31 32 100
MEM CTRL MEM CTRL - MVEM_CTRL2CTRL MEM DQ BYTEL MEM DQ BYTES * MEM DQ DI FFBYTE
MEM _CTRL - - NVEM 20THER MEM DQ BYTEL MEM DQ BYTE6 * VEM DQ DI FFBYTE
MEM DQ BYTEL MEM DQ BYTE? * VEM DQ DI FFBYTE
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM DQ BYTEL * * NVEM 20THER
VEM OGS VEM_CTRL . NEM_ DGE2VEM MEMORY M SC PROPERTI ES
— — e
MEM DQS MEM_CVD * MVEM_DQS2MEM NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET -
— — VOLTAGE PHYSI CAL SPACI NG VOLTAGE
MEM_DQS MEM_DQ BYTEO - VEM DQS2MEM MEM DQ BYTE2 MEM CTRL - MEM_DATA2MEM
MEM MEM DQ BYTEL * VEM DGS2VEM MEM DQ BYTE2 MEM_CVD * NEM DATAZNEM | AEL S AEL = CPU DI WM VREF_A
DS LD 1LOGSAMEM 1D - L ™ = M PONER P NEM PaER CPU DI MM VREF B
MEM_DQS MEM DQ BYTE2 * VEM_DQS2MVEM MEM DQ BYTE2 MEM DQ BYTE2 * MEM DQ_SAMVEBYTE > NEM PONER_PHY NEM PONER CPU DDR VREF 11 28
MEM DQS MEM DQ BYTE3 - VEM_DQS2MVEM MEM DQ BYTE2 MEM DQ BYTE3 * MEM DQ DI FFBYTE
T T = NEM PONER_PHY NEM PONER VREFNVARG N_DI MVA_DACQUT 28
MEM_DQS MEM DQ BYTE4 AEM_[&SZAFM » MEM DQ BYTE2 MEM DQ BYTE4 MEM_DQ_DI FF»BYTE' » s . - - VREFMARGI N DI MVA_OPFB o
MEM DQs MEM DQ BYTES * MVEM_DQS2MEM MEM DQ BYTE2 MEM DQ BYTES * MEM_DQ DI FFBYTE /> NEM PONER_PHY. NEM_PONER VREFVARG N DI MVA _DQ 28
(532> NEM PONER_PHY. NEM PONER CPU DI MM VREF A SW
MEM DQS MEM DQ BYTES - VEM_DQS2MVEM MEM DQ BYTE2 MEM DQ BYTE6 * MEM DQ DI FFBYTE
MEM DQs MEM DQ BYTE7 * MVEM_DQS2MEM MEM DQ BYTE2 MEM DQ BYTE7 * MEM_DQ DI FFBYTE > NEM PONER_PHY. NEM _PONER VREFNVARG N DI MVB_DACOUT 28
= - - = (e NEM PONER_PHY. NEM PONER VREFNVARG N DI MVB_OPFB 28
M * * M 20THER MEM DQ BYTE2 * * M 20THER
VEM.DOS VEM 2o — VEM 20T ™ v eomer ey | ey eoser VREFMARG N DI MVB_DQ 2
NEM PONER_PHY. NEM PONER CPU DI MM VREF B SW
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM DQ BYTES MEM_CTRL - VEM_DATA2VEM MEM DQ BYTE3 MEM_CTRL 3 MEM_DATA2MVEM
MEM DQ BYTES MEM_CVD * MEM_DATA2MVEM MEM DQ BYTE3 MEM_CVD * MEM_DATA2MVEM
MEM DQ BYTES MEM DQ BYTES * VEM DQ_SAVEBYTE MEM DQ BYTE3 MEM DQ BYTE3 * MEM DQ_SAVEBYTE —
MEM DQ BYTES MEM DQ BYTE6 * VEM DQ DI FFBYTE MEM DQ BYTE3 MEM DQ BYTE4 * VEM DQ DI FFBYTE
MEM DQ BYTES MEM DQ BYTE? * VEM DQ DI FFBYTE MEM DQ BYTE3 MEM DQ BYTES * VEM DQ DI FFBYTE
MEM DQ BYTES * * NVEM 20THER MEM DQ BYTE3 MEM DQ BYTE6 * VEM DQ DI FFBYTE
MEM DQ BYTE3 MEM DQ BYTE? * VEM DQ DI FFBYTE
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM DQ BYTE3 * * NVEM 20THER
MEM DQ BYTE6 MEM CTRL - NVEM_DATAZMEM
MEM DQ BYTE6 MEM_CVD i MEM DATA2NVEM —=
— NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM DQ BYTE6 MEM DQ BYTE6 * MEM_DQ_SAMVEBYTE Ve
— — — — MEM DQ BYTE4 MEM_CTRL - MEM_DATA2MVEM
MEM_DQ_BYTE6 MEM_DQ_BYTE7 * MEM_DQ_DI FFBYTE e SYNC MASTE! 62 ROSI TA SYNC DATE=01/09/ 2011
— MEM DQ BYTE4 MEM_CVD - MEM_DATA2MVEM —
MEM DQ BYTE6 * * MEM_20THER T S
— - MEM DQ BYTE4 MEM DQ BYTE4 * MEM DQ_SAMVEBYTE 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 I\/E nor y CO n St ral nt S
— 5V B RN W S
— MEM DQ BYTE4 MEM DQ BYTES * MEM _DQ DI FFBYTE NEM_POAER_W DTH * Y 0.500 mwm 0.250 WM =STANDARD =STANDARD =STANDARD 051_ 8442 D
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET = Appl e I nc.
— MEM DQ BYTE4 MEM DQ BYTE6 * MEM_DQ DI FFBYTE ypSme
1.DQ BYTEY VEMCTRE . LDATAZNEM MEM DQ BYTE4 MEM DQ BYTE? * NVEM DQ DI FFBYTE NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG we G = 10.1.0
p— - - P — i LDQDFPOVTE - = = bl - T NOTI CE OF PROPRI ETARY PROPERTY:
— — — MEM DQ BYTE4 * * MEM_20THER MEM_PONER_PHY * MEM_POWER_W DTH MEM_POWER * =3: 1_SPACI NG ? THE_| NFORMVATI ON_CONTAI NED HEREIN | S THE
— PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
MEM DQ BYTE? MEM DQ BYTE? * MEM DQ_SAMVEBYTE THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 101 OF 110
MEM DQ BYTE? * * MEM_20THER Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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7
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PCl - Expr ess

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCI E_85D . =85_CHM DI FF =85_OHM DI FF =85_OHM. DI FF =85_OHM. DI FF =85_OHM_DI FF =85_CHM DI FF
CLK_PCI E_90D . =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =90_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v GHT
PCE g =4X_DI ELECTRI C ? PO E TOP, BOTTOM =4:1_SPACI NG
CLK_PCIE . 0.5 W 2
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CPU_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD ~STANDARD
CPU_RCOMP_PHY . Y 0.254 MM 0.200 M1 3.0 W =STANDARD -sTANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
cPU_I TP . 0.2 M 2
CPU_RCOWP . 0.2 M 2
SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SATA_90D * =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_GHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Ve GT
SATA * =6: 1_SPACI NG ? SATA TGP, BOTTOM =6: 1_SPACI NG
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SATA
= TA_20D ATA. SATA SSD R2D C P 18 42
— Ta_onn ATA SATA SSD R2D C N 1o a2
D TA_20D ATA. SATA SSD R2D P a2
[t TA_20D ATA. SATA SSD R2D N a2
et TA_20D ATA. SATA SSD D2R P 18 42
[imerez> TA_20D ATA. SATA SSD D2R N 18 42
A 20D aTa SATA_SSD D2R C P a2
D TA_20D ATA. SATA SSD D2R C N a2
PCl E
— eqE asn e PCIE USB3 1 RPD P
[imcrze PCLE_85D PO E PCIE USB3 1 R2D N
= PCLE_85D PO E PCIE USB3 1 R2D C P
[erz PCLE_85D PO E PCIE USB3 1 R2D C N
= PCLE_85D PO E PCIE USB3 1 D2R P
[ ez PCLE_85D PO E PCIE USB3 1 D2R N
[imcrio PCLE_85D PO E PCIE USB3 1 D2R C P
[merzo PCLE_85D PO E PCIE USB3 1 D2R C N
= PCLE_85D PO E PCIE USB3 2 R2D P
= PO E 85D PCIE PCE USB3 2 R2D N
[imcire PCLE_85D PO E PCIE USB3 2 R2D C P
[ ez PCLE_85D PO E PCIE USB3 2 R2D C N
= PCLE_85D PO E PCIE USB3 2 D2R P
= PCLE_85D PO E PCIE USB3 2 D2R N
[ ez PCLE_85D PO E PCIE USB3 2 D2R C P
[inci PCIE_85D POE PCIE USB3 2 D2R C N
CPU | TP
[ —t CPU_50; CPUI TR XDP_BPM L<7..0> 11 25
[ — CPU_50; CcPUL TP CPU CFG<17. . 0> 10 15 25
[ ez CPI_50; Pl ITP XDP_OBSDATA B<3..0> 25
D CPU_50; CcPUL TR XDP_CPU CFG<0> 25
= CPU_50; cRULTE XDP_CPU_TDO 11 25
E CPL_50: CPUITP XDP_CPU TDI 11 25
= CPU50; CPULTP XDP_CPU TMS 11 25
[z CPU_50; CPU_ITP XDP_CPU TCK 11 25
@ CPL_50: CPUITP XDP_CPU TRST L 11 25
CPU_M SC
[ — CPU_ROONP._PHY. CPU_ROOVP CPU _PEG COWVP 10

ANY OTHER LYNNFI ELD CONSTRAI NTS NOT COVERED ON PAGES 101 AND 107 SHOULD GO ON THI S PAGE TOO

76 78

76 78

76 78

76 78

18 33

18 33

18 33

18 33

18 39

18 39

18 39

18 39

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCl E GRAPHI CS
[ — POLE 850 POLE PEG R2D C P<15..0>
[— PO E 85D PO E PEG R2D C N<15. . 0>
[ — PCIE_85D POLE PEG D2R P<15..0>
[ — POLE 850 POLE PEG D2R N<15. . 0>
= POLE_85D POE MXM PCl E_R2D P<7..0>
[ — POLE 850 POLE MM PCI E R2D N<7. . 0>
[ — POLE 850 POLE MM PCI E D2R P<7..0>
[ — POLE 850 POLE MM PCIE D2R N<7. . 0>
PCIE I/O
[ — POLE 850 POLE PCE MN _R2D P
[ — POLE 850 POLE PCLE MN_R2D N
[ — PCLE 85D BCLE PCE MN _R2D C P
[ — POLE 850 POLE PCLE MNI_R2D C N
[— POLE 85D POE PCIE MN_D2R P
[— POLE 850 POE PCE MN _D2R N
[ — POLE 850 POLE PCE FWRD P
[ — POLE 850 POLE PCIE FWR2D N
[ — POLE 850 POLE PCIE FWR2D C P
[ — PCLE_85D POE PCIE FWR2D C N
[ — POLE 850 POLE PCIE FWD2R P
[ — PCLE 85D BCLE PClE FWD2R N
[ — POLE 850 POLE PCIE FWD2R C P
[ — POLE 850 POLE PCE FWD2R C N
DM
D QK POE 90D QK PAE DM M DBUS CLK100M N
D QK POE 90D QK PAE DM M DBUS CLK100M P
D QK POE 90D QK PAE DM __CLK100M CPU N
[, 3 QK POE 90D QK PAE DM __CLK100M CPU P
[ — POLE 850 POLE DM _S2N P<3..0>
(- POLE 85D PQE DM _S2N N<3. . 0>
[ — POLE 850 POLE DM _N2S P<3..0>
[ — POLE 850 POLE DM _N2S N<3..0>
PCl E REF CLOCKS
[ QK PQE 90D QK PAE GPU CLK100M PCIE P
[— QK PQE 90D QK PAE GPU CLK100M PCIE N
[— QK PO E 90D QK PAE PCIE CLKIOOM M N _P
[— QK PO E 90D QK PAE PCIE CLKIOOM M NI_N
[ — QK POE 90D QK PAE PCl E CLK100M FW P
[ CLK POE 90D QK PCE PCl E_CLK100M FW N
[ — ENET_100D ENET M | PCI E CLK100M ENET P
[ — ENET_100D ENET M | PCI E CLK100M ENET N
SATA
[ \TA_90D ATA SATA HDD R2D C P
[ — A 90D ATA SATA HDD R2D C N
[ — A 90D ATA SATA HDD R2D P
[— A 90D ATA SATA HDD R2D N
[ — A 90D ATA SATA HDD D2R P
[ A 90D ATA SATA HDD D2R N
[ — A 90D ATA SATA HDD D2R C P
[ — A 90D ATA SATA HDD D2R C N
[— TA_90D ATA. SATA ODD R2D C P
[ — A 90D ATA SATA ODD R2D C N
[ — A 90D ATA SATA ODD R2D P
(- TA_90D ATA. SATA_ODD R2D N
[ — A 90D ATA SATA ODD D2R P
[ — A 90D ATA SATA ODD D2R N
[— A 90D ATA SATA ODD D2R C P
[ — A 90D SATA SATA ODD D2R C N
CLOCKS
[ QK POE 90D QK PAE PCH CLK100M DM P
[— QK PQE 90D QK PAE PCH CLK100OM DM N
(- QK PO E 90D QK PAE PCH CLK96M DOT P 18
D QK PQE 90D QK PAE PCH CLK96M DOT_N 18
D QK pAE e0n QK PaE PCH_CLK100M SATA P 18
[ — CLK PCE 90D QK POE PCH CLK100M SATA N 18
[ QK PAE 90D QK POE | TPXDP_CLK100M N 18
[ — QK PAE 90D QK POE | TPXDP_CLK100M P 18
(- QK PAE 90D QK POE | TPCPU CLK100M N 1
[ QK PAE 90D QK POE | TPCPU CLK100M P 1
= CLK PCE 90D QK POE XDP_CPU CLK100M P 25
[l QK PO E 90D K POE XDP_CPU CLK100M N 25
UNUSED CLOCKS
s QK PO E aon QK PaE TP_CLK133M PCH N 26
= QK PAE 90D QK POE TP CLK133M PCH P 26
UNUSED PCI E
[l POLE 850 POLE MM PCI E R2D P<8..15>
D POLE 850 POLE MM PCI E R2D N<8. . 15>
PCLE 85D BCLE MXM PCl E_D2R P<8. . 15>
D POLE 850 POLE MM PCI E D2R N<8. . 15>

SYNC MASTER=K62 ROSI TA SYNC DATE=01/09/ 2011
—

PCl E/ DM / FDI / SATA CONSTRAI NTS

@ Appl e I nc.
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™
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NET_TVPE
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL SPACI NG
NET_TYPE
PCH_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD PHYSI CAL SPACI NG > M ENET RESET L L -
CLK_PCH_55S B =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD [ merno S Ll T29 CLKREQ L 15 21 81 D al ENET RESET FET L
@ PM FWMN _CLKREQ L 15 18 E PM ENET CLKREQ FET L 36 37
— [enS M BLC GPI O 6 15 21 D M PGOOD 5V_1V05 3V3 64 100
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT = Y T29 SW RESET L 15 21 81 oo M PGOCD CPU_UNCORE. o 100
e PM ENET_CLKREQ L
CLK_PCH * =4: 1_SPACI NG 2 = 1518 36 D M ALL_SYS PWRGD 64 100
- __ = M DP GPU T29 SEL 18 61 84 p—— ™ PGOOD 3V3 1V05 o 100
o N 02w N = Pm T29 MU INT L 20 85 87 P P PGOCD PCH SO R o4 100
——— E PM T29 DP_PORTA PWR EN 20 25 83 100
. B
I TP_PCH 0.2 M M T29 DP_PORTB PWR EN__ 50 25 83 [0 L) AUD | PHS SWTCH EN PCH 21 25
PM DP_AUXCH | SOL
EA 15 18 25 85 87
i 5 P PLT RST BUF L .
PCl Bus Constraints [ PM XDPCPU PLTRST L 25 27
e M PCH PEG CLKREQ L
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 =2 =
o == M ENET_SW RESET L 1521 36
* =! E =! E =! E =! =! b
PCI_55S 55_OHM S 55_OHM S 55_OHM S 55_OHM SE STANDARD STANDARD» 1 | om CPU.SKTOOC -
CLK_PCI _558 * =55_0HM_SE =55_0HM_SE =55_0HM_SE =55_0HM _SE =STANDARD =STANDARD flncino (il PM EN USB PWR 43 63
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
T NET_TVPE NET_TVPE
PCl * =STANDARD ? ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG B
— s = ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
CLK_PCl * 0.2 MM ? [— 55 PCl_REQO L 20
PCI_55S POl [ — 1= PL SPI_CLK R 18 48 55
PCl_REQL L 20
= PC_55S PCl PCl_RECR L [ — Pl = SPI_CLK 55
= 20 Fa— Pl Pl SPI_NMOSI_R 18 48 55
= Pl _NOSI
) Pl PL S 55
LPC Bus Constraints = o o SPI_M SO g
—= Ko o5s ckpa PCH CLK33M PCl QUT ol ol SPI_M SO R
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP = 20 27 [ 55
CLK_PCI _55S CLK_PCI Pl 1= SPI_CSO R L 18 48
— POH OLK33M POl I N 1020 =
LPC_55S * =55_OHV_SE =55_OHV_SE =55_OHV_SE =55_OHV_SE =STANDARD =STANDARD = [ — Pl Pl SPI_CSO L 48
LPC 555 Lrc
- [— — LPC AD<3..0> 18 46 48 [— Pl Pl SPI_MB CS L 48 55
CLK_LPC_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD
[— Pl 1= SPI_ALT CS L a8
— [ Lhesss e LPC FRAMVE L 10 45 18 = - o SPI ROM USE M.B 21 a8
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT CLK_LPC 55S CLK_LPC LPC CLK33M SMC R [ — Bl Pl SPI_ALT MOSI a8
— = SRIPCESS|  GRIPe o2 = ol " SPI_ALT M SO w0
LPC * 0.15 MM 2 f— LPC CLK33M SMC 27 a6
— = CLK_LPC_55S CLK_LPC L PC CLK33M LPCPLUS [— Pl PL SPI_ALT CLK a8
27 a8
K_LP * 2
CLK_LPC 0.2 M\ CLK_LPC_55S PM PM CLK32K SUSCLK R 5 10 100 [ — HDA, HDA HDA BI T CLK 18 56
CLKLPC 555 ™ PM CLK32K_SUSCLK
[ 9 46 100
HDA BI T K R
LK LPC 555 K LPe LPC CLK33M LPCPLUS R 20 27 = =00, H0A = o
D [ — HDA, HDA HDA RST_L 18 56
Fa— oA, oA HDA RST R L 10
: HOA. HDA HDA SDOUT 15 18 56
LPC 558 LPC
= LPC R AD<3..0> 18 [— HDA, HDA HDA SDOUT R 18
= RS Hie LPC FRAME R L 1 = bon, ion HDA SYNC 16 56
HDA SYNC R
SPI_s5s B sl K 1 R " O oA oA 18
= SPI_55S SPI spl_ MOSL 1 R [ — HDA, HDA HDA SDI NO 18 56
1
= ° = ™ oA AUD SDI_R 56
[ PM AUD_SPDI F_I N 60 84 100
[ — HDA AUD_SPDI F_OUT 56 60
F— oA AUD SPDI F_CHI P .
[— HDA, HDA AUD_SPKR QUTLOILL_NOUT 101
[— HDA. HDA AUD_SPKR QUTLOLL POUT 101
. AUD_SPKR QUTLOLR NOUT
SMBus Interface Constraints = -~ o
— [ — HDA, HDA AUD_SPKR QUTLOLR POU 101
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ HoA HoA AUD_SPKR OUTLCRL NOUT 101
SMB_55S . =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD -sTaNDARD = £ = AUD SPKR LCEL o
— e e e I _ _ [— HDA, HDA AUD_SPKR OUTLQ2R NOUT 101
— = o s AUD SPKR QUTLO2R POUT o
SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT [ CLICXTAL XTA PCH CLK25M XTALOUT R 2
T CLK_XTAL XTAL
SMB * =2x_DI ELECTRI C ? = PCH CLK25M XTALIN R 27
[ CLOXTAL XA PCH_CLK25M XTALOUT 18 27
CLK_XTAL XTAL
= Pcvjsss — PCH CLK25M XTALI N 18 27 80
. . — - PCH USB RBI AS
HD Audi o Interface Constraints = PoTESS e »
_ = PCH SATA3COVP 1
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ oL sss "—PCH PCH XCLK RCOMP 18
T PCH_55S COVP_PCH PCH DM COVP
HDA_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD = PCH 555 Eszer PCH_SATAl COVP w
= *
— CLK_XTAL XTAL
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT | — LSB HUB1 XTALL 34
CLK_XTAL XTAL
— = USB _HUB1 XTAL2 2
HDA * =2x_DI ELECTRI C 2
x| PCH_555 cavp_PcH USB HUBL REI AS N
= 1 TP_PCH
PCH_55S - XDP_PCH TCK 18 25
= PCH 555 1 TP_PCH XDP_PCH TNVS 18 25
POHLSSS 1 TP_PCH XDP_PCH TDI
> 18 25
o i USB HUB2 XTALL s o TTP_pon
S X USB HUB2 XTAL2 = maLses — XDP_PCH TDO 1025
: = * PoH_SSS SoMp_PeH PCH DM 2RBI AS
SPl Interface Constraints = axan s PCH GLK32K RTCXL R a =g FoTEss oo PCH SATAGRBI AS .
S PCH CLK32K RTCX2 R = = e
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP ez LTl — 2 = PoHsss —PCH USB HUB2 RBI AS 35
SPI _55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD -sTaNDARD LA AL CLKI2ICRTCX] oEn s
- - - el e _ _ flrcze} QK _XTAl XTAL PCH CLK32K RTCX2 18 27 94
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr o CLK_XTAL XTAL PCH CLK32K_RTCX1 18 27 94
=
sPI . 0.2 MM P [— QK _XTAL XTAL PCH CLK32K RTCX2 18 27 94
[ a K xTal XTa) CK505 XTAL I N 2
[— O K_XTAL XTAl CK505 XTAL OUT 26 SYNC MASTER=K62 SI JI SYNC DATE=01/09/ 2011
CK505_XTAL OQUT R 26 e
) = a K xTal xTal
XTAL Constraints | BEX PEAK CONSTRAI NTS
— SN e e
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE | 1 i UM LINE W DTH | M NI MUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI NARY GAP | DI FFPAI R NECK GAP @ Appl e Inc 051- 8442
CLK_XTAL * =100_cHM 01 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF © ’ O 1.0
— NOTI CE OF PROPRI ETARY PROPERTY:
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT [ — aK_PCH QK _PCH PCH CLK14P3M REFCLK 18 26 THE_| NFORMVATI ON_CONTAI NED HEREIN | S THE
= REPIERE BV R AT
XTAL h =4X DI ELECTR C ? | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 103 OF 110
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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NET_TVPE
CAESAR || (ETHERNET) CONSTRAI NTS ELECTR CAL_CONSTRAI NT_SET  PHYSI CAL ~""Spaci e
= NET_TVPE
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP -
— i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG USB_90D use USB EXTA P e as
ENET_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD e o e o ENET RDAC . = USE_50D Tse USE EXTA N o
- QK pad xtal ENET_CLK25M XTALI 3 a7 = USB 900 use USB_PORTO P P
- QK pad xtal ENET_CLK25M XTALO 3 a7 o USB 900 use USB_PORTO N P
e - Ak pay 1A ENET_CLK25M XTALO R 2 US8-990 use USB_EXTB P a5 43
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | Bl GHT ENET_100n ENET_DIEE ENETCONN MDI_P<3. . 0> 2 a8 use_soD iE USB EXTB N 2 a3
— [ — = =
ENET_M | * 0.3 M\ ? [ ENET_100D ENET_DIEE ENETCONN MDI N<3..0> 37 38 = Lse_so0 - USB PORT1 P a3
- USE_00D 3
— m - USB_PORT1_N
p—— N oo N = T 1000 ENT DEE T ENETCONN MDI_ T P<3..0> 5 56900 o= UsB BXTC P *
i ENET 100D ENET_DiEE T ENETCONN VDI T N<3..0> s = . = Se et a4 43 D
= 43
[ POE 85D ENET_M 1 PCI E ENET R2D P a7 = use_sop use USB_PORT2 P w
- PO E 85D ENET ML PCIE ENET_R2D N ar = USB 900 use USB PORT2 N P
SOURCE: BROADCOM 5764M DS04- RDS. PACGE 38 USB_90D USB
D BOLE 85D ENET_M1 PCI E ENET D2R P 1o a7 - USB_EXTD P 25 43
- POE 85D ENET_M 1 PCIE ENET D2R N 18 37 = use_sop use USB_EXTD N s 43
CAESAR || (ETHERNET) CONSTRAI NTS = .z 2o POE ENT 2R N o = o = T -
= USB_90D use
PHYSI CAL_RULE_SET LAYER &L%E%TE 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 [ POLE 85D ENET M1 PCIE ENET R2D C N 18 37 = = 7900 = USB D MUXED_N 43
)
[ — PO E 85D ENET_M | PCIE ENET D2R C P 37 = — USB_PORT3 P 43
ENET_100D * =100_cHM D1 FF =100_OHM DI FF =100_OHM DI FF =100_OHM Dl FF =100_CHM DI FF =100_CHM DI FF USE_00D p=3
— [ PO E 85D ENET_M | PCIE ENET D2R C N a7 = USB_PORT3 N 43
US8-990 use USB_CAVERA P 20 44
T o US8_990 use USB_CAMERA N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT (2 5555 - RA 20 44
[ D_50: D ENET SD CMVD a7 flnai- — USB CAMERA L P 44 101
ENET_DI FF * 0.6 MM ? oo N SDCONN CMVD. a7 as USB_90D use USB CAMERA L N 44 101
[ 55505 o=
ENET_DI FF2DI FF * =3: 1_SPACI NG ? [ D_50. D. SDCONN_CLK 37 45 [l 5555 e USB BT P 35 44 —
[ — D_50; D ENET _SD CLK a7 D — USB BT N 35 44
ENET_20THER =50M L_SPAG NG ? s o so. D SDCOONN_DATA<7. . 0> a7 as o use_sop use USB BT L P 44 101
s o so. D ENET _CR DATA<7..0> . = USB_90D use USB BT L N 24 101
USE_00D Tse
— [— D_50! PM ENET_MEDI A_SENSE 15 18 37 (23 5500 - USB IR P 34 44
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT [ — D_50 D ENET _MEDI A SENSE R flrric S on = USB IR N 34 44
[ D 50! D ENET_SD DETECT L a7 = - UsB IRL P a4 101
R B
SOML_SPAGI NG L2t o n 50 e SDOONN_DETECT _BUF_L 100 — US6_990 se USB IRL N 2t 101
US8_990 use USB_SDCARD P
34 aa
e m USB_90D use
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET = T - USB_SDCARD N 34 44
— - USB_SDCARD L P w4
ENET_DI FF ENET_DI FF * ENET_DI FF2DI FF USB_o0D p=3 USE SDCARD L N "
ENET_DI FF_T * - ENET_20THER = USB_90D use USB HUBL UP P 20 24
US8-990 use B HUBL UP N
[ USE 20 3
CAESAR |V (SD) CONSTRAI NTS o e = Ty o
ALLON ROUTE o S8 oon o USB HUB2 UP N 20 5
PHYSI CAL_RULE_SET LAYER AONEY 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 = prprw e
= - B_HUB2UNUSED P
N - - - - - - = USB HUB2UNUSED P 55
SD_50S =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD USB_90D usB USB HUB2UNUSED N s
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
sD . =3: 1_SPACI NG 2
FireWre Interface Constraints
ALLOW ROUTE T . . .
FFPAI R PRI MARY GAP FFPAI R
PHYSI CAL_RULE_SET LAYER ONEY M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI MARY GAP | DI FFPAI NEO<»G4§P» FireWre Net Pr oper ti es
FW 110D * =110_cHM 0l FF =110_OHM.DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM_DI FF =110_OHM_DI FF NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | Wl GHT
FWTP . =31 SPAGING ? = QK pa xTal FW CLK24P576M XO a9
i QK _PCH, XTAL FW CLK24P576M XO R 20
USB 2.0 Interface Constraints [
QK pa xTal FW CLK24P576M XI 30
ALLOW ROUTE e
PHYSI CAL_RULE_SET LAYER AONEY 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 wiion e FW PORTO TPA P o
USB_90D * =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =90_CHM DI FF [ — EW 110D EW TP FW PORTO TPA N 40 a1
[ Fw 1100 Ew TR FW PORTO _TPB P 0 a1
[ Ew 110D Ew TR FW PORTO_TPB_N a0 a1
SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | VI GHT SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG UNUSED FW NETS PHYSI CAL [PROPERTI ES
= Fw 110D Ew TR FWPL TPA P 30 40
usB * =3: 1_SPACI NG ? usB TOP, BOTTOM =4x_DI ELECTRI C ? > Ew 110D EW TP FWP1 TPA N 39 40
= w1100 Fw e FWP2 TPA P a9 40
> Fw 110D Fw TP FW P2 TPA N 20 40
[— Fw 110D Ew TR FWPL TPB P 30 40
[ Ew 110D Ew TR EWP1_TPB N 30 40
[— Fw 1100 Ew TR FWP2 TPB P 30 40
{— Fw 1100 Fw TP FWP2_TPB_N 5 10
e
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SN e e
@ Appl e Inc. o
(<] 10.1.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE,_| NEORVATI ON_CONTA! NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 104 OF 110
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




8

GRAPHI CS CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_85D * -as_am o FE =85_OHM DI FF 0. 08M =85_OHMLDI FF =85_CHM_DI FF =85_CHM_DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT

DI SPLAYPORT

=3: 1_SPACI NG ?

USE 5X DI ELECTRIC I N K62

PAI RS SHOULD BE WTHI N 100 M LS OF CLOCK LENGTH.

Di spl ayPort/ TNMDS intra-pair
Di spl ayPort AUX CH intra-pair

mat chi ng shoul d be 5 ps.
mat chi ng shoul d be 5 ps.

Max | ength of LVDS/ DisplayPort/ TMDS traces: 12 inches.

Inter-pair

mat chi ng shoul d be within 150 ps.
No rel ationship to other signals.

ELECTRI CAL_CONSTRAI NT_SET

ASSINGED IN CONT. MGR. nNer_TvpE
PHYSI CAL SPAG NG
DP_85D DI SPLAYPORT DP | NTCONN M._C P<3..0>
% 850 O SPLAYPGRT DP | NTCONN_M__C N<3.. 0>
o850 O SPLAYPGRT DP_| NTOONN_AUXCH C P
:: o850 O SPLAYPORT DP_| NTOONN_AUXCH C N
= op_85D I SPLAYPGRT DP_INTPNL M. P<3..0>
o850 O SPLAYPORT DP | NTPNL M. N<3..0>
=> o6 550 D SPLAYPGRT DP_| NTPNL_AUX_P
:l—' DP_85D DI SPLAYPORT DP_I NTPNL_AUX N
DP_85D DI SPLAYPORT EXTA M._P<3..0>
@ o 850 D SPLAYPORT EXTA_M._N<3.. 0>
2 OP_85D D SPLAYPORT EXTA _AUXCH P
. OF 850 D SPLAYPORT DP_EXTA _AUXCH N
= DP_850 D SPLAYPORT DP_EXTA C P<3..0>
Ll DP_85D Dl SPLAYPORT. DP_EXTA C N<3..0>
B 850 D SPLAYPGRT DP_EXTA AUXCH C P
= DP_85D DI SPLAYPORT DP_EXTA AUXCH C N
DP_85D DI SPLAYPORT EX P<3..0>
= o 550 B SPLAYPORT EX N<3.. 0>
> 850 O SPLAYPGRT DP_EXTB_AUXCH P
= o 850 O SPLAYPORT DP_EXT! CH N
> DP_85D Dl SPLAYPORT P_E C P<3..0>
= OP_85D Dl SPLAYPORT DP_EX L C N<3..0>
B o 850 B SPLAYPORT DP_EX UXCH C P
E? DP_85D Dl SPLAYPORT. DP_EX UXCH C N
oP_850 Ol SPLAYPGRT MXM DP B M. P<3..0>
= 850 O SPLAYPGRT VXM DP B _M__N<3.. 0>
= o850 D SPLAYPORT VXM DP_B_AUX_P
> o 850 B SPLAYPORT VXM DP B AUX_N
= DP_85D DI SPLAYPORT MXM _DP_C P<3..0>
850 D SPLAYPGRT MXM DP_C M._N<3.. 0>
esng o5 850 O SPLAYPORT VXM DP_C.
DF_ 65D O SPLAYPORT DP_C AU
g 850 B SPLAYPORT DP_C AUX R P
Lol OP_85D Dl SPLAYPORT. DP_C AUX R N
% o850 O SPLAYPORT DP D M__P<3. 0>
Lo OP_85D Dl SPLAYPORT. DP_ D M._N<3..0>
% o 850 B SPLAYPORT DP_D AUX P
= o850 O SPLAYPORT DP_ D AUX N

UNUSED VI DEO NET PHYSI CAL

CONSTRAI NTS

DP_85D DI SPLAYPORT MXM LVDS A CLK P
g DP_85D DI SPLAYPCRT MM LVDS A CLK N
o DP_85D DI SPLAYPCRT MM LVDS B CLK P
= DP_85D DI SPLAYPCRT MM LVDS B CLK N
f— DP_85D DI SPLAYPCRT MM LVDS A DATA P<3..0>
= OP_85D DI SPLAYPORT MXM LVDS A DATA N<3..0>
] DP_85D DI SPLAYPORT MM LVDS B DATA P<3..0>
= oP_850 DI SPLAYPORT MXM LVDS_B_DATA N<3..0>

SYNC _MASTER=K62 AARON SYNC DAT 6/ 11/ 2010
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SMC SMBus Net Properties SMC VOLTAGE/ CURRENT NET PROPERTI ES
NET_TYPE NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[— NE, NE SMBUS SMC A S3 SCL a9 [— THERM DI FE THERVAL SNS | _MXM P 50
= AE, A SMBUS SMC A S3 SDA a9 [ THERM DI EE THERVAL SNS | _MXM N 0
[— B, e SMBUS SMC B SO SCL 49 [— THERM DI EE THERVAL SNS DIMM 1V5 P 50
H [— NE, ME SMBUS SMC B _SO_SDA a9 [ — THERM DI FE THERVAL SNS DI MM 1V5_N 50
SMBus Interface Constraints _ = " " SVBUS SMC 0 S0 SOL . = . S VR L SNS VOORE P oo
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 [ B, B SMBUS SMC 0 SO SDA P [ NS_ DI EE THERMAL VR | SNS VCORE N 50 o8
SVB 555 N 55 OHM SE 55 QMM SE 55 OHM SE 55 OHM SE —STANDARD —STANDARD = = M SMBUS SMC BSASAL = NS-DLEE LHERNAL VR_LSIE_ VAKG P o0 o8
- =550 =550 =550 —oS oM - - = ™ rE SMBUS SMC BSA SDA 40 f— NS DUEE THERVAL VR | SNS_VAXG N 50 98
_ o o e SMBUS SMC MGMI_SCL 10 07 = " F— VR | SNS 1V05 P o D
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [ B, AB SMBUS SMC MGMI_SDA 49 97 [z NS _DIEE. THERMAL VR I SNS 1V05 N o8
- — = o - SMBUS SMC MGMI_SCL a0 07 e e o e F— SNS CPU 1V5 P s
sv8 . =2x_DI ELECTRI C ?
[ NE, NE SMBUS SMC MGMI_SDA a9 97 = THERM DI FE THERVAL SNS CPU 1V5 N 50
[— NE, NE SMBUS PCH CLK 18 49 = THERM DI FE THERVAL SNS VCCSA P 50
[— NE, NE SMBUS PCH DATA 18 49 = THERM DI FE THERVAL SNS VCCSA N 50
[ NE, NE SM._PCH 0_CLK 18 49
[— NE, NE SM._PCH 0 DATA 18 49
1 CaK
[— NE, NE SM._PCH 18 49
— NE, NE SM._PCH 1 DATA 18 49
= CLK_XTAL XTAL SMC_EXTAL . . THERM_DI FF - SNS 1V05 PCH P
= ALK XTAL XTAL SMC_XTAL ey é THERVLDI FF . SNS 1V05 PCH N o
= AB. ME 12C VREFMRGN DI MVA SCL 28
AE A 1 2C VREFMRGN DI MVA_SDA 28 =
= AB. ME 12C VREFMRGN DI MVB_SCL 28
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE;SET = M N L2C VREF| Dl SDA 28
= B, M. SMB BLC T« SCL 6 49 82
* * E CcoN
THERVAL 41 1_SPACI NG = ™ rE SMB BLC TCON SDA 6 a0 52 = TeERVAL GND SMC AVSS 46 47 50 97
THERMAL POWER * PVWR_P2MM = B, B | 2C_TCON_SCL 82 [z THERVAL SMC CPU 1V5 | SENSE 46 50
THERVAL G\D * GND_P2MM = 0, v 12C TCON SDA o = TrERMA SMC CPU 1V5 | SENSE R ©
— AR, A SMB BLC PCH SCL R R > TrERAL SMC CPU 1V5 VSENSE 46 50
= v \e SMB BLC PCH SDA R .
> THERVAL GND_SMC_AVSS 46 47 50 97
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET = LHERNAL SRE_LA I SENSE e
— = — SMC DIMM 1V5 R o
THERM DI FF * 1:1_DI FFPAI R (s THERVAL SMC_DI MM _VSENSE 46 50
SNS_DI FF * 1:1_DI FFPAI R [lrso8 THERMAL GND_SMC_AVSS 46 47 50 97 C
= THERVAL SMC VCCSA | SENSE 46 50
= THERVAL SMC VCCSA | SENSE R 50
= THERVAL SMC VCCSA VSENSE 46 50
SMC THERVAL NET PROPERTI ES = — @ sve avss e
NET_TVPE [ TeERVAL SMC_PCH 1V05 | SENSE 6 50
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG — THERVAL SMC VAXG VSENSE 46 50
= P SMC_PCH 1V05_VSENSE a6 50
[ — THERM DI EE. THERVAL SNS T1 1 P 52
[ THERM DI EE. THERVAL SNS T1 1 N 52 = THERVAL GND_SMC_AVSS 46 47 50 97
[— THERM DI EE. THERVAL SNS T2 DP2 52 = THERVAL SMC _1VO5_1 SENSE 46 50
[— THERM DI EE THERMAL SNS T2 DN2 52 [lRees THERMAL SMC_VAXG | SENSE 46 50
[lein TeERM O EE ThERVAL SNS T1 2 P 52 = TeERVAL SMC_1V05 VSENSE 46 50 e
— THERM DI EE THERVAL SNS T1 2 N s2 SMC_GPU | SENSE
= SNS T1 3 P THERVAL 46 50
= THERM DI EE THERVAL e e s2 = E— SVC GPU VSENSE —
[l THERM DI EE THERVAL o s2 =
l E!B THERM DI EE THERMAL S’\B—Tl—ll—P 52
[ THERM DI EE THERVAL SNS_T1_4 N 2
o TeERV DU EE ThERVAL SNS T1 5 P 52 [ TeERVAL SMC VCORE | SENSE 46 50
fEas TeERM O EE ThERVAL SNS T1 5 _N 52 = TeERVAL SMC_VCORE VSENSE 46 50
(e THERM DI EE. THERVAL SNS T1 6 P 52
D THERM DI EE. THERVAL SNS T1 6 N 52
D THERM DI EE THERVAL SNS T1 7 P 52
[ THERM DI FE THERVAL SNS T1 7 N 52 s TeERVAL SMC CPU VSENSE
= THERM DI EE THERMA SNS CPU THERVD P 10 52
[l THERM DI EE THERMA SNS CPU THERVD N 10 52
[ THERM DI EE. THERVAL SNS LCD H P 52
D THERM DI EE. THERVAL SNS LCD H N 52
[— THERM DI EE. THERVAL SNS ODD P 52 101
[— THERM DI EE. THERVAL SNS ODD N 52 101
f— THERM DI FE THERVAL SNS CPU H P 52
[ — THERM DI FE THERVAL SNS CPU H N 52
= THERM DI EE. THERVAI SNS SKIN RIGHT P 52 101
= TeERV DI EE F— SNS SKIN RIGHT N 52 101
(— THERM DI EE. THERVAL SNS SKIN LEFT P a4 52 101
f— THERM DI FE THERVAL SNS SKIN LEFT N a4 52 101
—
(- THERM DI EE. THERVAL SNS AMB P 52 101
[ THERM DI EE. THERVAL SNS AMB N 52 101
f— THERM DI EE. THERVAL SNS _MXM P 52
[— THERM DI EE. THERVAL SNS MXM N 52
— Teemnm HDD O0B TEMP FILT 42 51 101
[ — THERVAL HDD OOB_TEMP_FB a2
[ — THERMAL HDD OOB TEMP R 51
[— THERVAL SMC HDD OOB TEMP 46 51
SYNC MASTER=K62 JERRY SYNC DATE=01/0
SMC Constraints
027 g e i
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NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
SW TCHNODE SW TCHNODE BGA_P1MM BGA_P2MWM
SW TCHNODE POVER BGA_P1MM BGA_P2MM
SW TCHNODE GN\D BGA_P1MM BGA_P2MM
SW TCHNODE * BGA_P1MM BGA_P2MM
SW TCHNODE PONER * 6: 1_SPACING
SW TCHNCDE ao . 6:1_SPACING _ PONER NET PROPERTI ES SENSI NG NET PROPERTI ES VR CTRL NET PROPERTI ES VR CTRL NET PROPERTI ES
SW TCHNCDE * * SW TCHNODE RET_TVPE NET_TYPE
NET_TYPE NET_TYPE
PHYSI CAL SPACI NG VOLTAGE . - sPAG NG PHYSI CAL SPACI NG PHYSI CAL SPACI NG
o . VR_CTL_PHY VR_CTL DDR REG CS
POVER POVER 12v PP12V SO MXM VR _CTL_PHY SW TCHNODE VR CPU PH1 SNUB ¢ [Z DL C 72
PONER NET PROPERTI ES e SV : ren | wew | wmowisee .. mopy | siowe | woupg sus . s e e S w
(752 75 = = VR_CTL_PHY VR_CONTROL. RE( ATE
RETTVPE NS o1 FF THERAL | VR CPU | SNSL o o6 VR_CTL_PHY__|_ Sw TCHoDE VR CPU PH3_SNUB _ oo Do DOR LOA 72
PHYSI CAL|  SPACI NG SNS_DI FF THERVAL VR _CPI 1 R N VR _CTL_PHY SW TCHNODE VR CPU PH4A SNUB ¢, LS, R_CONTROL DDR RE( ATE 72
LA POVER POVER 12v SRSl FF TERVAL | VR CPU 2@2 P bl VR_CTL_PHY. VR_CTL VR _CPU_COWP O = =3 DDR REG BOOT 2
APVR X R_CPU L CTL_ X Rz T DD
fEre POVER swromooe| 1.5V VR CPU_PHASE1 - =02 SOTER SOTER Tov gggﬁ%g %iem 1 ESlay TrERA | VR CPU [ SNS2 s VR_GTL_Priv VR G VR AXG TM - VR_GTL_prv VR_CONTROL DDR_REG BOOT R__ 7,
> PONER SW TCHNODE 1.5V VR _CPU PHASE? - = S THERVAL VR CPU [ SNS2 R N_ s [ VR_CTL_PHY VR CTL DDR_REG VD 72
POVER SWTCHNGDE | 1.5V, VR CPU PHASE3 o SNS_DI Fr- THERMAL VR CPU | SNS3_P. e VR CTL_PHY VR CTL VR AXG PWM R 65 fize$ VR_CTL_PHY VR.CTL DDR REG VITSNS __ 7,
= PONER SW TCHNCDE 1.5V VR _CPU PHASE4 pos zzﬁu FF THERVAL VR CPU | SNS3 s o VR_CTL_PHY VR_CTL VR AXG PWM 65 67 [ VV:,SLL,:WN \\Ils,grfLL DDR RES PHASE R 7.
% oI P TRERVAL NS RN VR_CTL_PHY VRCTL PV L CTL_| X DDR REG UGATE R
D vEr SWTCHNDE| 1.5V VR AXG PHASE1 o7 POVER PONER 1.8V USB HUB2 VDDLVS | VR CPUMI 3 RN e Ty T xg gu 65 66 [ s 2
POVER SwTCHNOOE | 3.3V P3V3S5 REG PHASE = PONER POVER 1.8V SNSTOEE: THERVAL | VR CPU | SNS4 P 65 67 —— = U_PVWL 65 66 VR_CTL_PHY SW TCHNODE 1V5 SNUBBER
EG PHASE e USB HUB2 VDDLVBPLL = [z 7
= POVER SW TCHNCDE 5V P5VS3 REG PHASE " = PlER 1.8V PP1VE SO i SNS O i THERVAL VR CPU | SNS4 N 65 67 VR _CTL_PHY VR CTL VR CPU PWML R 5 = VR_CTL_PHY VR_CTL P1V8 REG VFB .
POVER SW TCHNCDE 1,05V P1V05S0_PHASE [ 72 - s @ SiSeDLER IEERVAL VR CPU I SNS4 R N_ 65 VR_CTL_PHY VR CTL P1 REG _SYI
D PORER SwTcGoE [ 1,05 BIVO5 REG PHASE [ PORER PORER 18 PP1VBRIVE SO PCH VOCVRM E 2 24 VR_CTL_PHY VR CTL VR CPU PWR R = V8 REG SYNC 1,
L2 PONER PONER 1.8V VR_CTL_PHY VR_CTL O o VR_CTL_PHY VR_CONTROL P3V3S5 REG BOOT
B_HUB1_ VDDL! R CTL_ X VR CPU_PW R CTL_| : -
POVER SW TCHNODE 3. 4V 758 34 2 65 66 ':3@
= POVER SWTCHNGDE| 3. 3V VR - > L BY USB_ELBL_VODLVBPLL __ o VR CTL_PHY VR CTL VR CPU PWVB R 65 VR CTL_PHY VR_CONTROL QOT R 71
= ENET 3V3 S3 SRIN o v R CTL P R-GT VR CPU PW VR_CL_prv VR_cTL B
PONER SWTCHNDE| 1.2V = PP3V3R1V8 ENET LR OQUT REG 37 SNS_DI FF THERMAL P1V05S0 I SN U 65 67 r 7
[ ENET_SR LX a6 37 3 68 VR CTL_PrY VR CTL VR CPU PWWi R VR_CTL_PHY VRCTL | SEN_ 7
p— P R p——— SNE_DFF TRERVAL | P1V05S0 | SP o8 e RoTT VR ARG SWERED o % R CTL PV R CONTROL TGATE 1
72 POVER POVER 3.3V PPVBAT SYSCLK R VR CTL_| x R EREQ VR_CTL_PHY VR_CTL
FONER SW TCHNODE T8V _CTL_PHY VR_CTL R PWR OVP R CTL_| X OCSET
@ T P1V8 REG PHASE 72 :;sA FOTER FOTER UED 1 SRR ::) = SNS_DI FF THERVAL | VR AXG ISNS R P o5 e = 3: ENET :: @ R CTL Y R GO VORT :
Do — ki PROV75 S3 MEM VREFCA A 20 20 POTER PORER 33V USB_HUB1 VDDA3 e o ST THERWL | VR AXG ISNS R N o B —reiew o VR EN PR O R o VR CTL Pri VR CONTRGL FSETT o
POV75 S3 MEM VREFCA B 25 a1 = PONER PONER 3.3V USB HUB DDPLL3V3 35 SNS_DI FF THERVAL VR AXG | SNS N 65 67 VR_CTL_PHY VR_CONTROL VR_CPI O RC 66 B VR_CTL_PHY VR_CONTROL UGATE 71
POMER POMER 0. 75V PPOV75_S3 MEM VREFDO A 5 30 PORER PORER 33V USB_HUBZ2 VDD = B> —rcomw VR CPU BOOT2 R VR CTL_PHY VR CTL B3v3
FONER PONER 0. 75V PPOV75 S3 MEM VREFDO B =3 * SNS_DI FF THERVAL | VR AXG | SNS P 65 67 = M CONT D=t Do C o6 = S5_REG SNUB 72
[ mect v - 2 3 > Foves POVER 3.3V | PP3V3RIVSE PCH VCCSUSHDA 22 24 = Fy oL | viicaind VR _CPU_BOOT3 RC 65
m"“m m‘“m 2 PP \\; 0 s [t PONER PONER 3.3V PP3V3 SO CK505 F 26 T SNS_DI FF THERVAL | VR I SNS 1V05 N a7 — T VR_CONTRQL VR RC &7 VR_CTL_PHY VR_CONTROL BOOT -
12 BP0V S0 GPUFLTRD  os o0 or oo oveR 3.3V PPaVE SO HS F - G TrERAL | VR ISNS_1VO5_P . = VR_CTL VR CPU BOOT4 RC o, % VR_CTL_PAY VR_oTL = »
B FOER FOER oV BPIoV S0 FANL L @ [ ST POVER 3.3v PP3V3 SO SW SD PR _ .5 >SS0 THERWL | VR ISNS VAXG N o o =GR VR OONTRAL | VR CPU DRVI BOOT _ oo
[ POER 2V PP12V S0 FANZ L 54 101 > PR POVER 33V | PP3V3 SO PCH VCCA DAC F 17 z oy SSDFE THERWL | VR ISNS VAXG P 5 o e o LR CPU DRV COSHL Doy I LSEN
R CTL_| VR_CONTROL. R U DR 70 — A
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NO TEST=TRUE T29 90D DI SPLAYPORT DP_SDRVB M. N<3..0> 87
B NO TEST=TRUE T29_90D Dl SPIAYPCRT DP_SDRVB M._R P<3..0>
P NO TEST=TRUE T29 90D DI SPLAYPCRT DP_SDRVB M. R N<3..0> 4
PA( LE_SET LAYER LI NE- TO- LI NE SPAC | =
SPACINGRULE_S ° SPACING | Ve G B NO TEST=TRUE T29_90D Dl SPIAYPCRT A _RSVD o5
o NQ TEST=TRUE T29 90D D SPLAYPORT. T A RSVD P s
B 2 )
T29_CovP 0.2 M\ B NO TEST=TRUE T29_90D DI SPLAYPCRT 1 B_RSVD 87
[ NO TEST=TRUE T29 90D DI SPLAYPORT T B RSVD P 87
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PM NET PROPERTI ES e
PHYSI CAL SPACI NG
(PM RESET, EN, PGOOD) - ot meser L o
_ PMVTT PLT RESET LSIVO5 L 4
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET PM PM BATLOW L 15 19 a6
- - : —— P PM CLK32K_SUSCLK o 46 9
oM 2:1_SPACI NG P PM CLK32K SUSCLK R & 10 o
PMVTT PMVTT - 2: 1_SPACI NG il PM CLKRUN L 15 19 46 48
— PM PM PWRBTN L 19 25 46
PMVTT . . 3:1_SPACI NG il PM RSVRST_L 27 a6
i P PM RSMRST _PCH L 1o 27 D
PMVTT D - DEFAULT oM PCH SRTCRST L
T 18
PM e ) * DEFAULT L) PCH | NTVRVEN L 18
— Py PCH_DSVWRVEN 1
= P PCH DF_TVS 1
Py PCH_PROCPVRGD 2
NET TVPE % P PCIE WAKE L 1o 33 35 79
NET_TYPE PHYSI CAL SPACI NG PM PM _DSW PWRGD
=D o
PHYSI CAL SPACI NG M PM_ASW PWRGD
= Lai] ENET_PWR_EN 20 25 36 % [ PM _VEM PVWRGD R e
: M 4V5_REG EN s = Y ENET_LON:EVR 15 21 37 M PM EN DDRIVS S3 REG 7
'E P 3V42G3H SHDN L 7 = 2 EW RESET_L iy @E al PM EN DORVIT S0 REG .
= = ENET RESET L 7% llE o PM EN P12V S0 FET e
- s 63
ALL_SYS PVRGD R 5 92 64 = M EW PMVE L 15 21 39 P PM EN P1VO5 SO REG o5 65
Py ALL_SYS PWRGD SMC 46 6a Py FW PVR_EN g Py m—
s 15 21 PM EN P1V05_S3_REG
Y AP_PVR EN 20 25 33 o D
M AP M NI_RESET L . = FW CLKREQ L 15 39 oD Py PM EN P1V5 SO FET o 7
o = Py PM EN P1V8 SO REG o 72
Sl A L s [ M | SOLATE CPU MEM L 22 a2 o P PM EN P3V3 SO FET -
P
& AUD | PHS SWTCH EN . ¢, o LPC PURDWN L oo ™ PM EN P3V3 S3 FET 6 74
M AUD SPDI F I N 5o 54 04 = o oM PM EN P3V3 S5 REG 7
PM AUD SPDI F | N CODEC 56 84 . MEM RESET L [ M PM EN PS5V SO FET 63 74
M M N _CLKREQ L A [ ey Ll PM EN P5V_S3 REG 63 71
oM BDV_BKL PWM 46 84 100 = . M N RESET T i = P PM EN PVCCSA_SO_REG L s
& BL W o = il s =B P PMEN VCGSA S0 CPU
o BL_El o 82 = MXM CLKREQ L i =
P BDV_BKL_PVW 46 84 100 [z = MM QLD s D = BM EN PVOCRE CPU oo es
Py DD PVR EN L
> 1o 21 a2 PM VT PWRGD.
2 PM MEM
i 11 19 100
Py PM MXM _EN C
= o 77
= o RTC RESET L 18 27 100 - PM PM_PCH_PWRGD R 64
[ o RSVRST PVRGD o o = P PM PECI PWRGD 16 64
o 5 D'? oM RTC RESET L 18 27 100 =
[Em CK505 27MHZ_EN 2 Py Py PM PECI PWRGD R .
o Py CPUVIT REG EN o Py S4_ENABLES .
PMVTT CPUVTT REG PGOD R Py
= 63 M SDCONN STATE RST L D PM PGOOD DDR1V5 S3 REG 563 72
o CPU VEM RESET L 11 32 % o SDOONN_DETECT BUF L . & ] PM PGOOD P1V05 SO REG 6 64 8
oM PECI R = ==
[ - el e “ o SDCONN_STATE_CHANGE . . .o Y PM PGOOD P1VS SO FET 11 64 74
= o = REPV\RGJSEr - 122 % & SOCARD RESET = W A P Py PM PGOOD P1V8 SO REG e 72
CD v U SKIOET L . | = Py SDCARD RESET L as Pt ] PM PGOOD P3V3 SO FET 63 as 74
cD g [ SDCARD PLT RST L 27 48 o PM _PGOOD_P3V3_S3_FET __ a4 74
= Py CPU_CATERR L n & SDCARD PLT RST L R =>
-~ U PECI . = Py PM PGOOD P3V3 S5 REG 27 a4 1
M CPU PROCHOT L = o SNC PM 2 EN w078 = P PM PGOOD P5V_SO_FET 63 64 74
EE 147 65 P SMC PM & EN R 7 P PM _PGOOD M NI as
e P CPU THRMIRIP_L a7 B il SMC PM G2 EN L ™ = P PM PGOCD PVCORE CPU 1
= P CPU_PROC SEL P S5 DG 1 5 25 64 65
1 10 B P e I @@ P PM PGOOD PVOCSA SO REG _ 5 o4
[ Py DEBUG RESET L 27 a8 = P PM_PGOOD_P5V_S3_REG e
P DDRVIT_EN PM_PGOOD_PV/
@ A DP TNI_SPOIF_AUDTO 62 64 PM 20 51 = = = _PVAXG ° e
P DP_| NTPNL_HPD P 1
= o 84 = s PMVTT PM VEM PVWRGD 1119 100
[ - 19 46 47 % G PM _VEM PWRGD L n
il 3V3R2VO_DPAPVR ADJ g5 58 = 21 46 a7
i a g 2 T — o o 1o 18 21 a6 = Py PM MXM _PGOCD 6a 77
83 PM 47 64 PM PWRGD
% al DP_A_PWRDWN_| NV o3 o e = PRLPCH R
] Do HVEN LR 5 = il 16 47 48
; il DEAPVRSWCT 5 = & it > Py PM SLP_S3 5V -
== PVRS 83 o M 46 47 PM PM SLP_S3 5V L 2
= P DPAPVRSW [ FLT o B P 16 a7 = ’
% PM T29 A HV EN 83 85 L3l ™ ot — PM PM SLP_S3_5V_R2 32
o o PM SLP_S3_L
Py DPBI A SLP_S3_| 5 19 26 32 36 46 47 63
@ all N o — = Py SPI_DESCRI PTOR OVERRIDE L 15 4 @P‘%‘ ] PSP SI L 5 19 32 46 47 63 100 B
o LY = A SLP_SE_| 5 19 46 47 63
= P EE m FET R 8 M T29_PWR_EN 16 61 100 PNTT PM_SYNC e
PM DPBPWRSW HVEN L R - = 129 RESET L 27 81 PM PM SYSRST L 10 25 27 4
e w 5 o T29 DP_PORTA PWR EN 20 25 83 90 = oz e
= DPBPVIRSW CT. o = o M PM SYS PWRGD 10 32 6
(300 & DPBPVRSW | LTM = T29 DP PCRTA PVWR EN REG o CD
= B I o — PMVTT PM THRMIRI P_L s
— DPBPVRSW [ FLT o - <
= il T29 B HV_EN o 7 > PM SLP_S3 BUF L o
= P T29_PVR EN 15 51 100 = PM VT XDP_CPUPVRGD P PMSLP S4 1 L R o
= P T29 RESET RIR L a1 50 = PMVTT XDP_DBRESET L 125 g P PM SLP S4 D L w
— PMVTT XDP PWRGD = PM PM SLP $4 L 519 32 46 47 63 100
= oM XDPPCH PLTRST L 25 27
Y USB_HUB_SOFT_RESET L o0 on s M PGOCD P1V5 SO DLY u
P Py PGOOD 1V8 SO GL -
P Py VSYNC_DP_CONN o o3 = P PGOOD 1V8 S0 &2 o
= P VSYNC_DP - e P PGOOD P12V_SO o o4 -
= B VI DEO ON - s P PGOOD P1V8_ SO o
Py LCD BL_FILT o — P VIT_REG PGOOD L - [ PN PGOOD_PCH SO 5 64
& [CD BLK _ON DLY = il PGOCD PCH S0 R o4 94
P LCD BL_PVWI " > Py PGOOD_SYSPVWROK -
Py PGOOD _SYSPVRK R
PM MXM PNL_BL_PWM Z ot
77 s D v PONER BUTTON L o
EE o PEG_RESET_L .
P PGOOD CPU_SO o
% BT PGOOD_CPU_UNCORE o
B P PGOOD 5V_1V05 3V3 o4 04
P PGOOD 3V3 1105 o4 04
P PGOCD 12V S0_GL -
= P PGOOD 12V _S0_& o
. ] 9V_COVP_REF -
&l 12V _COVP_REF o SYNC VASTER=K62 JERRY
o ALL_SYS PWRGD o4 94
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d} Appl e | nc 051- 8442
: \ ON
(<] 10.1.0
NOTlI 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 109 OF 110
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 100 O: 101

8 7 6 5 4 3 2 1




FUNCTI ONAL TESTPO NTS FOR MAC-1 & ICT

J4700 USB CAMERA J5551 ODD TEMP SENSOR

EUNC,_TEST=TRUF

% o [T -mRaNmSa
o 4 [TEy—USB CAVERA | P
o5 44 [Ty USB CAVERA L N

rrTT—— 7 mD-S8.00 8

o7 52 [T SNS ODD N

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

J5600 ODD FAN
EUNC,_TEST=TRUF

GSAAE_USB BT L P
95 a1 TE)—USB BT L N

s D FAN O PWR L EUNC_TEST=TRUF
s2 (r>—FAN TACHO L
% 59 Ey—PPL2V_SO_FANO L

s - FAN 0 GND

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

1 PP5V_S3_REG Test poi nt near J4700
1 PP3V3_S3 TESTPO NT NEAR J4700 35700 CPU FAN
6 GROUND TESTPOI NTS NEAR J4700
o [Oy—FAN 2 PWR L
o O>—FAN TACH2 L
J4750 USB CARD READER o8 s¢ [TRy—PP12V SO FANZ L
st —FAN 2 GND

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

97 52 [T SNS AMB P
100 41 21 15 [TTgy—SDCARD RESET EUNC_TEST=TRUE o7 s2 (TSNS AMB N

1 PP3V3_S3 Testpoint near J4750 1 GROUND TESTPO NT NEAR J5700
2 Ground Testpoints near J4750

EUNC,_TEST=TRUF

J5601 HD FAN

34780 | R BOARD
- FAN 1 PWR L
o BIRL P ™
gnam ialRLN s AN TACHL L
95 44 EUNC _TEST=TRUF 0 53 PP12V SO FANL L
o 4 [TEy—PP5V S3 IR FLT - Em FAN 1_GND

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF

EUNC,_TEST=TRUF EUNC,_TEST=TRUF

1 GROUND TESTPO NT NEAR J4780
J5400 HDD TEMP SENSOR

EUNC,_TEST=TRUF

97 51 42 [T HDD OOB TEMP FI LT

1 GROUND TESTPO NTS NEAR J5400

J5560 SKIN TEMP SENSOR

J4520 SATA ODD (H GH SPEED) o7 52 a0 KI N _LEFT_P =

o7 52 a1 [Ty—SNS SKIN LEFT N e .

a6 42 SMC_ODD DETECT EUNC, TEST=TRUE
1 PP5V_SO Testpoint near J4520
1 GROUND TESTPO NTS NEAR J4520

EUNC,_TEST=TRUF

97 52 [T SNS SKIN RI GHT P
97 52 [T SNS SKIN RI GHT N

EUNC,_TEST=TRUF

J6602 AUDI O RI GHT SPEAKER

94 Al PKR LO2R. =
0 AUD_SPKR OUTLQ2R NOUTE =
0 AUD SPKR QUTLOLR PQUTE =

o [T AUD_SPKR OUTLOLR NOUTEUNG, TEST=TRUE

J6603 AUDI O LEFT SPEAKER

04 AUD SPKR OQUTLQ2L POQUTE =
o [T AUD_SPKR OUTLQ2L NOUTEUNG, TEST=TRUE
94 Al PKR LOLL =

o [T AUD _SPKR OUTLOLL NOUTEUNG TEST=TRUE

J6600 AUDI O AUXI LI ARY _CONNECTOR
2 TP'S

o D PP3V3 AUDI O SPDI F JA%&% TEST=TRUF
M N_ALLOVED TPS=2

oo [T AUD LI DET JACK EUNC_TEST=TRUE
o > AUD LI R JACK EUNC_TEST=TRUF
oo [T AUD LI GND JACK EUNC_TEST=TRUE
0 > AUD LI _L_JACK EUNC_TEST=TRUF
o D HS M C H JACK EUNC_TEST=TRUE
o D AUD HP L JACK EUNC_TEST=TRUE
oo [T AUD HP GND JACK EUNC_TEST=TRUE
o T AUD HP R JACK EUNC_TEST=TRUF
60 AUD HP TYPEDET JACK =

0 I AUD | P_PERPH JACK EUNC_TEST=TRUF
60 AUD_HP_TI PDET_JA _

EUNC,_TEST=TRUE

0 > AUD _SPDI FI N JACK

4 GROUND TESTPO NTS NEAR J6600
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