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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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R 1 MASTER R 50 07/ 08/ 2010

1 Tabl e of Contents wasTER 46 SMC Suppor t Li oA _Ke0!

B ) 06/ 30/ 2009 T 51 05/ 15/ 2010
2 Syst em Bl ock Di agram K17_ReF 47 LPC+SPI Debug Connect or ko1 M8

3 ) 06/ 30/ 2009 T 52 A 05/ 26/ 2010
3 Power Bl ock Di agram Ka7_rer 48 SMBus Connect i ons ko1 M8

7 . VASTER — 53 i K 10/ 22/ 2010
4 Revi si on History MASTER 49 Vol tage & Load Side Current Sensing L1 NDA_K90!

5 R _ 05/ 28/ 2009 e 54 N N _ 10/ 22/ 2010
5 BOM Conf i gur ation K17_rer 50 Hi gh Side Current Sensing L1 NDA K0!

7 07/ 20/ 2009 e 55 10/ 22/ 2010
6 FUNC TEST K24_me 51 Ther nal Sensors Li NDA_KS01

8 _ 05/ 15/ 2010 e 56 07/ 20/ 2009
7 Power Al iases vo1_me 52 Fan «2a_me

9 N . 05/ 15/ 2010 T 57 07/ 12/ 2010
8 Signal Aliases Ko1_me 53 WELLSPRI NG 1 Li oA _Ke01

10 06/ 22/ 2010 R 58 07/ 12/ 2010
9 CPU DM / PEG FDI / RSVD ANNE_K901 54 WELLSPRI NG 2 L1 NDA K0!

11 06/ 28/ 2010 - 59 . 07/ 08/ 2010
10 CPU CLOCK/ M ST/ JTAG AN K901 55 Di gital Accel eroneter L1 noA Koo

12 06/ 18/ 2010 T 61 05/ 15/ 2010
11 CPU DDR3 | NTERFACES ANNE_K901 56 SPI__ROM Ko1_MB

13 06/ 18/ 2010 e 62 08/ 10/ 2010
12 CPU PONER ANNE_K901 57 AUDI O CODEC/ REGULATOR LENG KoO!

14 06/ 18/ 2010 e 63 08/ 10/ 2010
13 CPU GROUNDS A ksl 58 AUDI O LINE | NPUT FILTER LENG Kool

16 06/ 28/ 2010 e 65 08/ 10/ 2010
14 CPU DECOUPLI NG | JACK K901 59 AUDI O HEADPHONE FI LTER LENG Ke0!

17 06/ 28/ 2010 o 66 08/ 10/ 2010
15 CPU DECOUPLI NG 1 | JACK_Kso 60 AUDI 0: SPEAKER AMP LENG Kool

18 06/ 18/ 2010 o 67 08/ 10/ 2010
16 PCH SATA/ PCl E/ CLK/ LPC/ SPI Ko1_MB 61 AUDI O JACK LENG Ke01

19 06/ 18/ 2010 o 68 08/ 10/ 2010
17 PCH DM / FDI / GRAPHI CS Ko1_mB 62 AUDI O JACK TRANSLATORS LENG Ke01

20 06/ 10/ 2010 e 69 08/ 20/ 2010
18 PCH PCl / FLASHCACHE/ USB Ko1_me 63 DC-In & Battery Connectors 1ACK_Keo!

21 06/ 18/ 2010 R 70 10/ 11/ 2010
19 PCH M SC Ko1_me 64 PBus Supply & Battery Charger 1ACK_Keo!

22 06/ 25/ 2010 R 71 08/ 19/ 2010
20 PCH PONER Ko1_me 65 Syst em Agent Suppl y 1ACK_Keo!

23 05/ 27/ 2010 R 72 10/ 04/ 2010
21 PCH GROUNDS ko1 ms 66 5V/ 3. 3V_SUPPLY IACK K901

24 06/ 25/ 2010 R 73 10/ 11/ 2010
22 PCH DECOUPLI NG ko1 M8 67 1.5V DDR3 Supply JACK_K901

25 06/ 22/ 2010 T 74 10/ 14/ 2010
23 CPU & PCH XDP AN K901 68 CPU | MP7 & AXG VCor e Regul at or JACK K901
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27 06/ 21/ 2010 T 76 08/ 19/ 2010
25 d ock ( CK505) Ko1_me 70 CPUVCCI O (1.05V) Power Supply 1ACK_Keo!

28 i 07/ 08/ 2010 — 77 K 08/ 19/ 2010
26 Chi pset Support L1 noA Koo 71 M sc_Power Supplies JACK K901

29 MASTER T 78 10/ 22/ 2010
27 DDR3 SO DI MM Connector A VASTER 72 Power FETs 3ACK_K90!

30 R 06/ 22/ 2010 e 79 10/ 22/ 2010
28 DDR3 Byte/Bit Swaps A Ksol 73 Power Control 1/ ENABLE JACK_Kso

31 MASTER e 90 07/ 20/ 2009
29 DDR3 SO DI MM Connector B wnsTER 74 LVDS CONNECTOR K24 s

32 06/ 22/ 2010 - 93 N N 10/ 16/ 2010
30 CPU Menory S3 Support AN K901 75 Di spl ayPort/T29 A MJUXi ng 20

33 . 06/ 01/ 2010 e 94 R 107 16/ 2010
31 FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng ko1 M8 76 Di spl ayPort/ T29 A Connect or 20

34 05/ 15/ 2010 - 97 N - 06/ 25/ 2010
32 X19/ ALS/ CAVERA CONNECTOR ko1 ms 77 LCD Backlight Driver Vemm kool

35 05/ 26/ 2010 e 100 R 06/ 08/ 2010
33 SD READER CONNECTOR ko1 ms 78 CPU Constraints AN K901

36 10/ 12/ 2010 e 101 R 05/ 28/ 2010
34 T29 Host (1 of 2) 20 79 Menory Constraints ANNE_K901

37 10/ 12/ 2010 e 102 N 05/ 15/ 2010
35 T29 Host (2 of 2) 20 80 PCH Constraints 1 Ko1_me

38 10/ 12/ 2010 e 103 R 05/ 15/ 2010
36 T29 Power Support 20 81 PCH Constraints 2 Ko1_me

39 05/ 26/ 2010 e 104 R 05/ 15/ 2010
37 ETHERNET PHY ( CAESAR |V) Ko1_mB 82 Et her net / FW Constrai nts Ko1_mB

20 05/ 26/ 2010 e 105 R 06/ 21/ 2010
38 Et her net Connect or Ko1_me 83 T29 Constraints Vst er

a1 _ ) 07/ 20/ 2009 T 106 A 05/ 15/ 2010
39 FireWre LLC/ PHY (FW643E) 27 M8 84 SMC Constraints ko1 M8

a2 I } 12/ 15/ 2009 = 108 - . R 06/ 08/ 2010
40 FireWre Port & PHY Power 27 M8 85 Proj ect Specific Constraints A ksl

23 I y 07/ 28/ 2009 e 109 .. 06/ 08/ 2010
41 FireWre Connector T27_M8 86 PCB Rul e Definitions ANNE_K9O!

45 05/ 15/ 2010 e
42 SATA/ | R/ SI L Connectors vo1_me

46 06/ 01/ 2010
43 Ext ernal USB Connectors Ko1_me

48 05/ 15/ 2010
44 Front Fl ex Support ko1 M8

49 07/ 07/ 2010
45 sMc L1 noa_Ke01

ALI ASES RESOLVED

Schematic / PCB #' s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051- 8658 1 SCHEM MLB, K90i SCH CRI TI CAL
820- 2936 1 PCBF, MB, K90i PCB CRI TI CAL
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39400

Di spl ay Port
/1 T29

CONN

PG 76

u1000

32500

I NTEL CPU
2.2 Gz
SANDYBRI DGE SFF 2C+2

PG 64-74

PONER SUPPLY
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2 DM
PG o-13 DDR3- 1067/ 1333M-Z
Jes00, 36950
DC/ BATT
Po 63
Pl o FDI DM RTC 510, U520
TEMP SENSOR
Po 19 po 17 po 17 Po 16
po 51
o920
Sudden Mdtion Sensor
pEy
po 55
SYSTEM M sC
@ aK raoo, Usato, (420, (5360
ocK Po 19
PG 26 BUFFER s100 POVNER SENSE
PG 45, 50
SPI :
PG 16 Boot ROM J5601
SPI FAN CONN AND CONTROL
T
SATA - PG 56 Po 52
CONN /'I'\
HDD \l/
1 osvsaz
PG 42 | NTEL
Gasoo
SATA BS8 B0 SMS ADC Fan  Ser —
00 COUGAR PO NT- MPCH e Prt LPC+SPI Conn
?G 16 LPC Port 80, seri al
SATA o s
CONN 108w 30w v a7
DP/ TNDS
oD PG 16
U1800 T T
po 42
Ssa01 2600 5000, 98715
5600 e eop Ut X19 EXTERNAL A TRACKPAD/
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oo o B
g .5 o IR
e ° » Controller
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= ° 2600 <3
VDS ro 18 N
“ UsB
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Po 16
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Po 16
PG 16 CONN
PEG PCI-E HDA DI WM s e
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AUDI O
Codec
PG 57
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=
LI NE | NPUT HP/ LO 06610, Us620, US630
Tiioo oo 39500 FI LTER AVP
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FW643E E- NET SD Card ”;1\“ \L SPEAKER
BOVB7765 CONN =% AMPS
PG 60
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PM_PWRBTN_L

PM SYSRST L

PM _RSVRST L

PLT_RERST_L

CPU_PWRGD

PM_VEM_PWRGD|

PM_RSMRST_L

K9O POVNER SYSTEM ARCHI TECTURE D6990 ]
INN| o ENABLE
PPDOI N_G3H RAG90 PPDCI N_S5_P3V42G3H T 3 d20y @ror PPava2_GaH SMC PVIRGD et L
5990 SN0903048 SMC_RESET_
(PAGE 63) L5010
(PAGE 44)
SMC_PBUS_VSENSE
R5400 I R7640
J6900 Fr040 PP5V_S0_CPUVCCI OS0
% PPBUS_G3H SMC_CPU_HI _I SENSE A —— b vee 1. 05V\,QUr /—A\ PPCPUVCCI O_SO
F6905 1 SL95870
6A FUSE R7020 CPUVCCI 0S0_EN ; o U7600 k/SM;CPUJ:SBJ SENSE
AC PANIE SV~ U7000 CPUVCOI OS0_PGOOD TPS22924
ADAPTER N\ VIN PPVBAT_G3H (PAGE 70) PP — w4202 PPLVO_FW FWPHY
vour s
IN | SL6259HRTZ SMC_CPU_VSENSE (PAGE 38)
SMC_DCI N_I SENSE 1 N
PBUS SUPPLY/ CPU VOORE m Fw PVR_EN
R705 PPVCORE_S0_CPU VAVR
BATTERY CHARGER A VN vour @
SMC_RESET_L 1 5L95231
—_— = - o SMC_BATT_| SENSE] U700 SMC_CPU_I SENSE SMC_GFX_VSENSE
— CPU WP7_VR_ON
(PAGE 64) &R
36950 vour /—A\ PPVCORE_S0_AXG
PPVBATT_G3H_CONN PPVBAT_G3H_CHGR_R (PAGE 68) v
2 o g CPUMPINN COUGAR- PO NT
9 PWRBTN#
0 © (PCH)
g3 | MONG CPU WP_I MONG Svs. RersTH
™ 0O CHGR_BGATE '%
[ RSMRST#
° P CPUl MP7_PGOOD
= u1800
o PGOODG, CPUI WP7 AXG PGOOD
PM PCH PVRGD o rpsrs
) |
VIN Voo N e
DDRREG_EN 1.5V
— y VouT1 PP1V5753 DDRAMPWROK-
SMC VEMATT_EN = iaainivininie 2650 (PAGE 16-21)
————>$S3 0.75Vv PPOV75_S0_DDRVTT
U4900 | e e
TPS51916 TP_DDRREG_PGOOD
- JRC ] Pavass_EN u7300 paoc) -
SMC_PM_G2_EN DELAY (PAGE 67)
(PAGE 44)
l SM_DRAVPVIROK
CPU
R5410 PP5V_SO E e vour PPVCCSA_S0_CPU
| SL95870A U1000
/A\ PPBUS_S5_HS_OTHER_| SNS vacsaEen o, 07100
COUGAR- PO NT PVCCSA PGOOD .
" U (PaGE 65) " — (PAGE 9-~13) RESET
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SLP_S5#( E4)
\
PSVS3_ENL | 5V wor | PPSV_S3 Q7860
P5VS3_EN PG71 (UH
- | PP5V_S0
= Pavass ENL | 8.3V :w_rz_ PP3V3_S5 PPV3_S5 I /_\ gll s
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f -DELAV u7200 sMe
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— P3V3S3_EN par1 F9700 PGOOD 51 7980 _SYS_| "
= \%/ CAESAR |V
P5V3V3_PGOCD (PAGE 35)
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SLP_Sa#( H4) S LCD_BKLT_EN PWRGD

PM SLP_S3_L PG 17

SLP_S3#( F4)

(PAGE 16~21)
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PM SLP_S3_L_R PG71

P1V8SO0_EN PG71

CPUVCCI OS0_EN PGT71
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P3V3S0_EN

PBUSVSENS_EN

&8 BKLT_PLT_RST_L

PPBUS_SW LCDBKLT_PWR

PPVOUT_SW L CDBKL

Q260
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VI N
LP8550
w701
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(PAGE 77)
F4260
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L
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T29_A_HV_EN
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PP3V3_S0 7
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(PAGE 71)
TPS22924
FWPVR_EN PP3V3_FW FWP|
%_ EN 4201 %
(PAGE 40)

VIN
LT3957
u3890
VOUT] PP24V_T29
( PAGE 36) H

o—a—c SMC_ONOFF_L.

GOOD

PM SLP_S5_L

PVR_BUTTON( P30)

P sLP_ss_L(P95)

PMSLP_S4_L
——Sese s
PM SLP_S3_L

——#se s
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| WP_VR_ON(P16)

SYSRST(PA2)
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SMC_RESET_L

4900
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Bar Code Labels / EEEE #' s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DDRQ CRI TI CAL EEEE_DDRQ
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DH78] CRI TI CAL EEEE_DH78
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DH8F] CRI TI CAL EEEE_DH8F
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DH8G CRI TI CAL EEEE_DH8G

BOM Vari ant s

BOM NUMBER BOM NAME BOM OPTI ONS
639- 1294 PCBA, 2. 5G K90i K90i _COVMON, CPU_2_5GHZ, EEEE_DDRQ
639- 1581 PCBA, 2. 7G, K90i K90i _COMMON, CPU_2_7GHZ, EEEE_DH78
639-1698 PCBA, 2. 6G, K90i K90i _COMMON, CPU_2_6GHZ, EEEE_DHBF
639- 1699 PCBA, 2. 3G K90i K90i _COVMON, CPU_2_3GHz, EEEE_DHBG
085-1998 K90i M.B DEVELOPMENT BOM K90i _DEVEL: ENG

K9O0i

BOM GROUPS

BOM GROUP BOM OPTI ONS
K90i _ COMVON ALTERNATE, COMVON, K90i _ COMMONL, K90i _ COMVONZ, K90i _DEBUG ENG, K90i _ PROGPARTS, USBHUB_2513B, T29BST: Y
K90i _ COVMONL BATT_3S, CPUMEM_SO, SMC_DEBUG_YES, HUB1_2NONREM HUB2_3NONREM T29: YES, DP_SDRV: A2, SDRV_PD, SDRVI 2C: MCU
K90i _ COVMON2 M KEY, KB_BL
K90i _PROGPARTS BOOTROM_PROG, SMC_PROG, TPAD_PROG, ENET_PROG, T29ROM PROG, T29MCU: PROG
K90i _DEVEL: ENG BKLT: ENG, BMON: ENG, XDP_CONN, XDP_CPU: BPM XDP_PCH, LPCPLUS, VREFMRGN, SOPGOCD_I SL, | MVPI SNS_ENG
K90i _DEVEL: PVT LPCPLUS, XDP_CONN, XDP_PCH
K90i _DEBUG ENG DEVEL_BOM SMC_DEBUG_YES, XDP
K90i _DEBUG: PVT DEVEL_BOM BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFVRGN_NOT
K90i _DEBUG PRCD BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT, LPCPLUS
Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33753934 1 SNB, 2C, QXXX, ESL, 2. 2, 35W B2, 3M GT1, BGA U1000 CRI TI CAL CPU_2_2GHZ
33754058 1 SNB, QIRA, @8, J1, 2. 5, 35W 2+2, 1. 30, 3M BGA u1000 CRI Tl CAL CPU_2_5GHzZ
3374057 1 SNB, QIR3, G8, J1, 2. 7, 35W 2+2, 1. 30, 4M BGA u1000 CRI Tl CAL CPU_2_7GHzZ
3374024 1 SNB, QIR9, G8, J1, 2. 3, 35W 2+2, 1. 30, 3M BGA u1000 CRI Tl CAL CPU_2_3GHz
3374064 1 SNB, QIR7, G8, J1, 2. 6, 35W 2+2, 1. 30, 3M BGA u1000 CRI Tl CAL CPU_2_6GHZ
33754029 1 | C, PCH, COUGARPQI NT, SLHID, PRQ BDB2HVES u1800 CRI TI CAL
34350534 1 | C, BOVB7765B0, ENET&SD, 8X8 Uu3900 CRI TI CAL
33850753 1 1C. FW643- E2, 13948 PHY/ OHO LI NKI PQI - E. 12 u4100 CRI Tl CAL
33850921 1 1 C, T29- 00, 220 FCBGA, 15x15MM U3600 CRI TI CAL T29: YES
35353055 1 I C, PI 3VEDP212, X2 DI SPLAYPCRT 2:1 MUX, GFN U9390 CRI TI CAL
Programmabl e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550663 1 1 C, FLASH, SERI AL, SPI, | MBI T, 217, 8P, SO C Uu3990 CRI TI CAL ENET_BLANK
341S3026 1 | C ENET, 1! MBI TFLAH, CI V REVO1, K60/ K62 Uu3990 CRI TI CAL ENET_PROG
33580777 1 | C, EEPROM SERI AL, SPI , 1Kx8, 1. 8V, M_P8, LF Uu3690 CRI TI CAL T29ROM BLANK
34170317 1 1C T29 ASSY Uu3690 CRI TI CAL T29ROM PROG
33753997 1 I C, MCU, 32B, LPC1112A, 16KB/ 2KB, HVQFN25 U9330 CRI TI CAL T29MOU: BLANK
34152939 1 I C, PROGRMD, LPC1112A, T29 PORT MCU, HVQFN25 U9330 CRI TI CAL T29MCU: PROG
33850895 1 I C, SMC, HS8/ 2117/ 9MKOMM TLP U4900 CRI TI CAL SMC_BLANK
341T0300 1 1 C, SMC, K90i U4900 CRI TI CAL SMC_PROG
33550770 1 64 MBIT SPI SERIAL DUAL I/0O FLASH U6100 CRI TI CAL BOOTROM_BLANK
33550769 1 64 MBIT SPI SERIAL DUAL I/0O FLASH U6100 CRI TI CAL BOOTROM_BLANK
34170299 1 I C, EFI ROM K90i U6100 CRI TI CAL BOOTROM_PROG
34152384 1 IR ENCCRE 11, CY7CB3803- LQXC u4800 CRI TI CAL
341S3024 1 I C, TP PSCC, K90, K90i , K91, K91F, K92 U5701 CRI TI CAL TPAD_PROG
Devel opnment BOM
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085-1998 1 K90i M.B DEVELCPNENT DEVEL CRI Tl CAL DEVEL_BOM

Alternate Parts

PART NUVBER ék‘%R{\\‘mL;\r/gEEO? BOV OPTI ON REF DES | COWENTS:

13830603 13830602 ALL Mirata alt to Samsung
157S0058 157S0055 ALL Delta alt to TOK Magnetics
51650805 51650806 ALL Molex alt to Foxconn
128S0303 12850282 ALL Panasonic alt to Sanyo
13830676 13830691 ALL Mirata alt to Samsung
15280778 15250693 ALL Cyntec alt to Vishay
37630855 37630613 ALL Diodes alt to Toshiba
37630977 37650859 ALL Diodes alt to Toshiba
37650972 37650612 ALL Rohmalt to Toshi ba
37680927 37650966 ALL Fairchild alt to Renesas
37680927 37650790 ALL Fairchild alt to O CQLON
37630960 37650801 ALL Renesas alt to Renesas
376350790 37650928 ALL acavalt to Fairchild
37650928 37650895 ALL Fairchild alt to Renesas
37650937 37650845 ALL Fairchild alt to Renesas
37680777 37650761 ALL AON alt to Siliconix
37630957 37650958 ALL Fairchild alt to Fairchild
37630953 37650958 ALL Fairchild alt to Renesas
35383085 35381658 ALL STmcro alt to LT
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Fan Connectors

6 722 42_47_52 54 65

88'76°72°73" 77 [T

52

52

61 62

61 62

61 62

(e TRUE PP5V_S0
= TRUE FAN RT_ PVW
= TRUE FAN RT_TACH
(NEED TO ADD 1 GND TP)
M C FUNC_TEST
Bl_ MCLO
= TRUE
= TRUE Bl MCH
= TRUE Bl_MC SH ELD
(NEED TO ADD 1 GND TP)
SPEAKER FUNC_TEST
= TRUE SPKRAMP L N OQUT
[ TRUE SPKRAMP L P_QUT
[z TRUE SPKRAMP_ R N QUT
= TRUE SPKRAMP R P_QUT
> TRUE SPKRAMP_SUB N _OUT
= TRUE SPKRAMP_SUB P_QOUT

32 46

32 45 48 51 84

32 45 48 51 84

X19 CONN
TRUE PP3V3_ W.AN (NEED 3 TP) ¢
TRUE PCIE AP D2R Pl _P
TRUE PCLE AP D2R PI N
TRUE. PCl E_ AP R2D P
TRUE PCIE AP R2D N
TRUE PCI E _CLK100M AP_CONN P
TRUE PCl E CLK100M AP_CONN N
TRUE PP3V3 S3 BT F -
TRUE PCl E WAKE L
TRUE SMBUS SMC 0 SO _SCL
TRUE SMBUS SMC 0_SO0_SDA
TRUE USB BT P
TRUE USB_BT N
TRUE AP CLKREQ Q L a2
TRUE AP_RESET_ CONN L 2
TRUE AP_TEMP_SMB SDA R 22
TRUE AP _TEMP SMB SCL R 32
TRUE WFI_EVENT L_R 22

60 61 85

60 61 85

60 61 85

60 61 85

60 61 85

60 61 85

(NEED TO ADD 5 GND TP)

PD_FLEX_CONN

76_85

53 54
632 45 48 54 55 B4
632 45 48 54 55 B4
53 54

53 54

LXP<0Q. . 3>

TP_EDP_TX P<0..3>

6 7.8 17 19 20 22 23 24 26 30

d6'56 86 72 73 74 76 85

8,7 26 43 45 46 47 48 53 63 64

53

1 1 EDP —
Functional Test Points " MRl > e —=
N A > TRUE = TP_EDP_TX N<O.. 3>
NC NO_TESTs os Di 2] TrE — NC EDP_AUXP
) s
il NC EDP Au>_<r{|HUE — NC EDP_AUXN
175 _NC CRT 1 G BLUE — e NC CRT |G BLUE 617" ° “NAKE BASE=TRUE TRUE J
176 _NC CRT | G GREEN — :?;’iii NC CRT | G GREEN I THER TRUE — THER s
DEBUG VOLTAGE 17 s _NC CRT |G RED = WETSTE Rt i ReD o e T = e
_BASE= s — — °
=B TRUE PPVCORE SO_CPU o 1s a4 17o-NCCRTIGDDC OK = me ___NCCRT IGDIC QLK o1 CPU_RSVD<30. . 45> — TP RSVD<30. ., 45>
PPVCORE SO_AXG b 176 NC CRT | G DDC_DATA — MKEBASETREN- o7 | g DATA —BASE= =
= TRUE 7912 15 49 = _ DDC o7 S
> TRUE PP1V2 S3 ENET | NTREG o MAKE_BASE=TRUE NC (EPU =R}%{\L/ED<8 . 27 IRE TP_CPU RSVD<8. . 27>
TRUE PP1V05_S0 £0%07%:7, 170 NC ORT 1G HSYNG == NG CRT_LG HSVNG o
= PP1 16717 20722 23 36 40 NC CRT | G VSYNC. MAKE BASESTRE  \\o RT | G VSYI
[ TRUE e §yi0 12 15 30 72 79 ] S NG %_NC_PEG R2D CP<0..7> mE  __ =PEG R2D C P<0..7> ,
= TRUE T2z en ~WAKE_BASE=TRUE . =
— TRUE PP3V3_ SO 202,280,850 o NC LVDS 1G CTRL_CLK me _NC LVDS |G CTRL_CLK 5 NC PEG _F\;ZD CN<O. . 7> R — =PEG R2D C N<0..7> ,
= TELE EGo% Hadg s peLioe 1o CTi DuA S~ ONCEVDS 16 CTRL_DATA s NG PEG DPRP<0..7> ™ __ =PEG D2R P<0..7>
= NC PCH LVDS VBG “MRRE_BASE=TRUE — — °
[ TRLE 50°51753438%s 50 54 55 72 7 AKeBAse=TROE o =
= ;3;5 ggf;\ofcgi 0 T30,z 42 43 44 40 57 55 0 o1 - NCPEG D2BN<0. . 7> TRE_ _ =PEG D?2R N<O..7>
P TRUE PP3V3_S5 e =R et SO oo NG PEG ROD CP<12..15> ™F _ =PEG R2D C P<12..15>
0 NC_HDA SDI N2 — e NC_HDA SDI N2 ~MARE_BASESTRUE -
o TRUE PP3V42_GH 7 BT oA soie =R ¥ NC PEG R2D CN<12..15> ™5 _ =PEG R2D C N<12..15>
37484010 & — IRE NC HDA SDI N3 6 16 VARE_BASE=RUE —
= TRUE o 78 30 40 49 50 63 64 77 e RASETRE . NC PEG D2RP<12. . 15> TRE =PEG D2R P<12..15>
ENET L -, = = ..
o TRUE V3 726977173 "MRRE_BASE=1RUE
(e TRUE PP3V3 W.AN a2 46 186 _NCPO PMEL =me NC PCI_PME L s o NC PEG D2RN<12. . 15> ™* =PEG D2R N<12..15>
= e ~NRKE_BASE=
et TRUE PP5V SW ODD cw o NCPO_CLK33M QUT3 = T NC PCl CLK33M OUT3 4 4 | TRUE
—_— \KE._ E=TRUE
= TRUE. PP5V SO HDD FLT 6 a2 - s _NC PCl E CLK100M PE4AN RUE NC PCl E CLK100M PE4N
[ TRUE PP18V5 S5 s s s _NC PCI E_CLK100M PE4P YRE-BASETTRE NC _PCI E_CLK100M PE4P
— TRUE PP3V3 SO LCD F o 74 66 NC CLINK_CLK — e NC CLINK_CLK ¢,10 ¢ NC PCIE CLKIOOM PESN MAKE BASE-TRLE E_CLK100M PE5N s 16
— TRUE PP3V3 LCDVDD SW F o e N NC CLI NK _DATA j— T“CMAKE;:ASE’T_“‘E NC CLINK DATA  5's5 ¢ NC PCIE CLKIOOM PESP RE-CASETTRE NC PCI E_CLK100M PE5P_ g 16
:‘W TRUE PP4V5 _AUDI O ANALOG . 66 NC CLINK RESET L — m“’fE ;”:S_E;;if NC CLINK RESET L ¢ 10 ¢ NC PGIE CLKI0OM PE6N NC _PCI E_CLK100M PEBN 10
o TRUE g’\F’éVgMSG} = 7,27 20 30 67,0 ¢ _NC PCI E_CLK100M PEBN _ MF’ NC_PCI E_CLK100M PEBN ¢ 2 ° NC PCIE CLKIOOMPE6P  — T E_CLK100M PE6P ¢ 1o
[ TRUE 2 45 73 166 _NC_PCI E_CLK100M PEBP == NAKE BASE-TRE NC_PCIE_CLK100M PEBP . X ° NC PCl E CLK100M PE7N NC PCl E CLK100M PE7N ¢ 1o
= TRUE PM SLP_S4 L 17 30 45 73 —— MAKE_BASE-TRUE 195 _NC PCIE CLK100M PE7P NC PCl E CLK100M PE7P ¢ 1o
0 TRUE PM SLP_S3_L 17 30 45 73 s s __NC PSOC P1 3 NC PSOC P1 3 s o2
(NEED TO ADD 6 GND TP) 5 s _NC FW543 SDA _ NC FV643 SDA L NC SATA B D2RN NC SATA B D2RN 616
s ¢ NC FW643 SM — VAEBSETRE NG Fus43 SM o a'" " —DS SATA B DIRP NC SATA B D2R2 010
30 6 _NC FW643 TCK T WAKEBASESTRUE |\~ F\p43 TOK e at®® NC SATA B R2D CN NC SATA B R2D CN o 16
NG Fve4s TvE = TSETRE G rveas T 16 s __NC SATA B R2D CP NC SATA B R2D CP 510
w6 NC FW643 FW620 L — MKEBASETRE |\ F\wa3 F620 L ®*"16 5 __NC SATA D D2RN NC_SATA D D2RN .6
5 39
s o NC_FW43_VBUE = VNEBSETRE ¢ fuas vBUE e NC SATA D D2RP NC SATA D D2RP s 16
s s _NC FW643 OCRIO CTL — MNESSETRE N Fy643 OCRIO CTL o5 © —ho oA D RZD N NC SATA D R2D EN_ .,
—— MAKE_BASE=TRUE 16 6 NC _SATA D R2D CP NC _SATA D R2D CP 1
516
. NC FV643 AVREG — mE NC FW643 AVREG 166 __NC SATA E D2RN NC SATA E_D2RN 51
as 6 NC _FW643 TDI — JHE BASESTRURNG FWB43 TDI 16 6 __NC SATA E D2RP NC SATA E D2RP o1
- MAKE_BASE=TRUE
! 166 __NC SATA E R2D ON NC SATA E RPD ON 51
TP_XDP_PCH OBSFN A<O..1> — C TP XDP PCH OBSFN A<O..1> 23 ; _ NC SATA E R2D CP NC SATA E R2D CP s 16
= H
TP _XDP_PCH OBSFN B<0..1> RE TP XDP PCH OBSEN B<0..1> 23 ?: NC SATA F _D2RN NC SATA F D2RN s 16
23 6 _NC_TP_XDPPCH HOOK2 RE TP _XDPPCH HOOK2 623 5. NC SATA F D2RP NC SATA F_D2RP
516
DC PONER CONN (oo 25 s _NC_TP_XDPPCH HOOK3 — T QE TP_XDPPCH HOOK3 o2 ;: NC SATA F_R2D ON NC SATA F_R2D ON 51
TP_XDP_PCH OBSFN D<0..1> — i — TP_XDP_PCH OBSFN D<0..1> NC \TA_F D
= ;s;g Xgig‘\r/gRDgESSEUSE o 256 _NC TP_XDP_PCH HOOK4 o :S‘KE*EASE:T RE TP xDP_PCH l{%@l s 2;3 b = R E—— o
= (NEED TO ADD 4 OO TF) & 25 s _NC TP_XDP_PCH HOOKS — YAEPCTRE TP XDP _PCH HOOKS o2
= MAKE_BASE=TRUE
166 NC PCH GPI 0B4 CLKOUTFLEXO0 — 1mg C PCH GPI 054 CLKOUTELEXO s 16
166 _NC PCH GPI 085 CLKOUTFLEXI — YAEP*"RE pcH GPI 065 CLKQUTFLEXL 616 ° NC PCH TP18 = Tt mmsperroe—DC PCH TP18 .
LPC+SPI DEBUG_CONN 16 & _NC_PCH GPI 066 CLKOUTFLEX2 — YAE ™S TRE PoH GPI 086 CLKOUTFLEXZ s 16 ° $ Eg 1;; — Tt mmsperroe——C PCH TP17 .
165 _NC PCH GPI 087 CLKOUTFLEX3 — Yy o 'NE PCH GPI 067 CLKOUTFLEX3 s 16 ° — TR NC PCH TPL6 s
D TRUE LPC AD<0> 16 a5 a7 81 = MAKE_BASE=TRUE 6 NC PCH TP15 S Y S— NC PCH TP15 6
= TRUE LPC AD<1> 16 45 47 81 s NC PCH TP14 — TR TR NC PCH TP14 s
= a—v—yr e e = e 201 013 :
= 16 45 a7 o1 . 1 = meerr—NC PCH TP12 s
fes, TRUE LPC CLK33M LPCPLUS 26 47 81
= TRUE LPC FRAME L 16 45 47 81 6 NC PCH TP10 T NC PCH TP10 6
TRUE LPC PWRDWN L 7 4 a7 . NC PCH TP9 — e NC PCH TP9 s
et —=—emrse=TROE
= TRUE LPC SERI RQ 16 45 a7 . NC_PCH TP8 = B o NC PCH TPS .
= TRUE LPCPLUS GPI O 19 47 6 NC PCH TP7 — Tmft:mb‘u NC PCH TP7 6
> TRUE LPCPLUS RESET L 26 47 61 . NC PCH TP6 — 18 o NC PCH TP6 s
> TRUE PM_CLKRUN L 3718 10 s NC PCH TP5 — e o NCPOHTRS .
= TRUE PP3V42 G3H 7 26 43 45 46 47 48 53 63 64 NO_TEST NC NO_TESTs N NC PCH TP4 — TpE NC PCH TP4 s
PP5V_S0 - ——keersE=TROE
ey TRUE §,7,22 42 47 52 54 65 68 70 72 s NC PCH TP3 — TR NG PCH TP3 s
SMC MD1 TRUE NC FW2_TPBP NC PCH TP2 pu— - NC PCH TP2
= TRUE 15 47 [ s a1 . = e o .
e TRUE SMC_RX_L 43 45 a6 47 = TRE NC FW2 TPBN 29 a1 R NC_PCH TP1 ] T':?’mt i NC_PCH TP1 .
= TRUE SMC_TCK 4540 47 s e NC FVP_TPBI AS w = T
(e TRUE SMC TDI 45 45 47 = TeE NC FV2_TPAP o a [E>—me  PCH VSS NCTE<1> o VS NOlbslSe
D TRUE SMC TDO 45 45 47 = e NC FV2_TPAN w0 [E>—me  PCH VSS NCTE<2> o D= CH V! E<l7> &
D TRUE SMC TMS 45 46 47 7o TRUE NC FW)_TPBP 30 a1 82 PCH VSS NCTF<5> . [=—me  PCH VSS NCTF<19> 6 81
o TRUE SMC TRST L - o TRE NC FW) TPBN o 1 8 CD—RE PCH VSS NCTF<19> 6 81
IRUE SVC TX L e = e NC FW0_TPAP 29 a1 02 tme  PCH VSS NCTF<9> o IRE g zzs NCTF<§D o
ey TRUE SPI_ALT_CLK - CD POH VSS NCTF<11 o D —=e S NCTE<25>
TRUE SPI__ALT CS L - POH VSS NCTF<125 o ED—ime  POH VSS NCTF<27> o
g ToUE AT M S0 22— tme  PCH VSS NCTF<29> o
fad a
@ IRUE XDP_PCH AP_PWR EN
D TRUE SPI_ALT_MXI a tmE  XDP PCH USB HUB SOFT RST L 2
Pl ROM USE M.B —
[ TRUE S| 19 47 58 XDP_PCH SDCONN _STATE RST L 23
(NEED TO ADD 2 GND TP)
D TmE  XDP _PCH ENET PWR EN 23 50 15 8 TP LVDS |G B CLKN — TRE NC LVDS 1G B CLKN
B XDP_PCH_SDCONN_DET_L 2 %0 18 8 TP _LVDS |G B CLKP MAEBASEETRENC LVDS |G B CLKP
= TrE  XDP PCH S5 PWRGD 23 s NC LVDS | G BKL PW/ {f BASESTRENC LVDS |G BKL PWM__
= TRE XDP_PCH PWRBTN L 23 MAKE_BASE=TRUE
> 1me  XDP _PCH | SOLATE CPU MEM L 2 . NC SMC BS ALRT L — I8 e NC SMC BS ALRT L .
@ IRUE XDP_FW CLKREQ L 23 -
@ IRUE XDP_AP_CLKREQ L 23
= 1mE _ XDP_PCH AUD | PHS SW TCH EN 23 I.SE’;E‘C s

32
632 45 48 54 55 B4
632 45 48 54 55 B4
32 80

32 80

[ TRUE PP3V3_ S5
B TRUE PP18V5_S5
0D TRUE 72 CS L
LVDS FUNC_TEST 0D TRUE Z2_ DEBUGS
- 0B TRUE Z2_NOoS|
TRUE PP3V3_LCDVDD_SW F (NEED 2 TP) TRUE Z2 M SO
= TRUE PP3V3 SO LCD F o = TRUE Z2_SCLK
= TRUE PPVOUT_SW LCDBKLT (NEED 2.TF) B TRUE Z2_BOOST_EN
= TRUE BKL_VSYNC a7 D TRUE Z2_HOST_I NTN
e TRUE. LVDS_DDC_CLK o 18 74 B TRUE Z2_CLKIN
Gp——ImE LWSDICONA- ... < ED——lap i
TRUE >
= TRUE LVDS 1 G A DATA P<0> pe — TRUE PSOC_M SO
= TRUE LVDS | G A DATA N<1> 1o 74 80 =D TRUE PSOC MOSI
= TRUE LVDS | G A DATA P<1> 15 74 50 = TRUE PSOC_SCLK
= TRUE LVDS | G A DATA N<2> 15 74 8 =D TRUE SMBUS SMC A S3 SDA
= TRUE LVDS |G A DATA P<2> 15 74 50 s TRUE SMBUS SMC A S3_SCL
= TRUE LVDS CONN A CLK E N 74 55 = TRUE PSCC F CS L
= TRUE DS CONN A CLK F P e s TRUE PICKB L
= TRUE LED RETURN 1 e (NEED TO ADD 2 GND TP)
0B TRUE LED_RETURN 2 a
LED _RETURN 3 OARD CON
=D TRUE a
s TRUE LED RETURN 4 o KEYBOARD N
[ TRUE LED RETURN 5 74 77 = TRUE PP3V3 S5
= TRUE LED RETLRN 6 v = TRUE PP3V42 G3H
(NEED TO ADD 5 GND TP) D TRUE WS KBD1
[ TRUE W5 _KBD2
0D TRUE WS KBD3
0D TRUE WS_KBD4
SATA ODD CONN = T V\vsg .':532
TRUE PP5V_SW ODD (NEED 2 TP) ¢, g TRUE WS _KBD7
D R E  SATA D DPRUE P . = =7 -S—
= TRUE SATA ODD D2R UF N a2 65 (e TRUE WS _KBD10
TRUE SATA_ODD R2D P 42 80 B TRUE W5_KBD11
TRUE SATA_ODD R2D N a2 50 [ TRUE W5_KBD12
(NEED TO ADD 3 GND TP) E TRUE W5 KBD13
0D TRUE WS KBD14
SATA HDD/ | R/ SI L 0D TRUE WS KBD15_CAP
0D TRUE WS KBD16_NUM
=B TRUE PP5V_SO HDD FLT _ (NEED 2 TP) , , = TRUE WS _KBD17
TRUE SATA HDD R2D P 42 80 = TRUE WS KBD18
B TRUE SATA HDD R2D N 42 80 B TRUE WS _KBD19
0 TRUE SATA HDD D2R C P 42 80 [ TRUE WS_KBD20
0 TRUE SATA HDD D2R C N 42 80 (= TRUE W5 KBD21
=B TRUE SYS LED ANODE R . 0B TRUE WS_KBD22
TRUE | R RX OUT w2 s TRUE W5 _KBD23
TRUE PPSV_S3 IR R a2 0D TRUE WS KBD ONOFF_L
(NEED TO ADD 3 GN\D TP) = TRUE WS LEFT SHI FT KBD
0D TRUE WS_LEFT_OPTI ON_KBD
0D TRUE WS CONTROL_KBD
(NEED TO ADD 2 GND TP)
BATT POAER CONN
= TRUE SMBUS SMC BSA SCL o 45 48 63 0 84 KBD BACKLI GHT CONN
TRUE SMBUS_SMC _BSA SDA 6 45 48 63 64 B4 TRUE KBDLED ANODE
B (=t
TRUE SYS DETECT L o
TRUE PPVBAT G3H CONN__(NEED 5 P = TRUE SMC_KDBLED_PRESENT_L
(NEED TO ADD 5 GND TP) (NEED TO ADD 1 GND TP)
BIL CONN CAMERAY ALS CONN
» TRUE PP5V_S3 ALSCAMERA F
[ TRUE PP3v42 G3H 6726 43 15 15 47
= TRUE SMBUS SMC BSA SCL e ;ii gwwgldss 2’:\’2 ﬁ 233 2%/.\
= TRUE SMBUS_SMC BSA_SDA o a5 45 63 6 oa D> TR0 SE CANERA CONN P
= TRUE SMC BIL_BUTTON L 15 46 63 = TRUE b CANERA CONN N
> TRUE SMELIDR o2 e (NEED TO ADD 2 GND TP,
)

(NEED TO ADD 2 GND TP)

NC _SDVO TVCLKI NN

17 6

NC _SDVO TVCLKI NN

NC _SDVO TVCLKI NP

17 6

1mE
P oSETRE NC SDVO TVCLKI NP,

NC SDVO STALLN

17 6

MAKE_BASE=TRUE
NC SDVO STALLN

NC SDVO STALLP

17 6

1mE
VA BAsETRE NC _SDVO STALLP

NC SDVO | NTN

17 6

MAKE_BASE=TRUE
NC SDVO | NTN

NC SDVO | NTP

17 6

3H3

LE-SASESTRE NC SDVO | NTP

KE_BASE=TRUE
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2 1

" G3Hot "

(Al ways-Present) Rails
PPBUS G3H

a9 _PP3V3 S5

3.3V Rails
PP3V3 S5

24'6% &°_PPBUS G3H
20°43 G0

a6 as)

1.8V/1.5V/1.2V/1.05V Rail s

"FW (FireWre) Rails

= s 7.8 36 40
M N_LI NE_W DTH=0. 6_nm 80765 8% 97
M NCREGK™W DTH=0. 25 mm — M N LT NE_W DTF=0. 6 M VOLTAGE=3. 3V So7s8 861333 73 a5
VOLTAGE=12. 8V M N_NECK_W DTH=0. 2 MM MAKE_BASE=TRUE
VAKE BASEZTI 4
Rk PP3V3 S5 2,5 1 58 55 1 ;g R a1 40 7 _PPVP_EW PPVP_FW 7 a0 a1
— 67 8 36 40 49 50 63 64 77 — PP3V3 S 51 26 22 20 17 14 76 PP1V8 SO — - M N_LINE_ W DTH=0. 4 MVI
5 PP1V8 SO
M N_NECK_W DTH=0.2 MV
— PPBUS G3H = = 67141720 22 26 71 )
—— 67 8 36 40 49 50 63 64 77 —  PP3V3 S5 2A nmax supply MN_LINE_WDTH=0.5 MM =
—  PPBUS G3H — 678 17 19 20 22 23 24 26 30 M N_NECK_W DTH=0. 2 MM MAKE_BASE=TRUE
PEVI N oy —— 678 36 40 49 50 63 64 77 — PP3V3 S5 4656 66 72 73 74 76 85 VALTAGE-L. 8V PPVP_FW
s SW T29BST ] —  PPBUS G3H —— 6 7.8 17 19 20 22 23 21 26 30 NVAKE_BASE=TRUE = 740 a1
VOLTAGE=12. 8V — 67 836 40 49 50 63 64 77 — 46 56 56 72 73 74 76 BS PPVP_FW
—  PPBUS G3H = B3NS b o 76 17 19 20 72 72 24 2 y— PPIV8 SO 671017 2 =
—— 67836 40 49 50 63 64 77 — PP3V3 S5 Sl B BB/ARET — ppive SO 0 22 26 71 7 40 a1
— PPBUS G3H —— 6 7.8 17 19 20 22 23 21 26 30 = 671417 20 22 26 71
= 67836 40 49 50 63 64 77 — PP3V3 S5 de’se 86 72 75 74 7 85 — PPI1V8 SO o 30 7 _PP3V3_FW FWPHY — PP3V3 FW FVPHY
3 , PPBUS r—— 6 7.8 17 19 20 22 23 24 26 30 — 67 14 17 20 22 26 71 = — 7 39 40 41
65 50 7 S5 HS COMPUTI NG | SNS PPBUS S5 HS COMP! PP3V3 6756 86 72 73 73 R &5 M N_LI NE_W DTH=0. 4 MM
88 — et O UTI NG | SNS 7 50 65 67 68 69 70 = S5 67,8 4713 29 22 23 26 26 % y — PP1V8 SO 67 14 17 20 22 26 71 M NNEGCWDTH=0.2 WM
BRHRE
S B0 55T | — PP3V3 S5 | — PPIV8 SO o7 1817 20 22 26 11 VAKE BAsE-THUE
— PP 56_66 72 73 74 p—
b — PP;V\; S5 CRBRIEE B2 g = LvE S0 6714172022 26 71 PP3V3 FW EVPHY 700 40 a1
— HS_COVPUTI NG | SNS 750 65 67 60 69 70 = 5 ;g#s BEBBULE o = PLOVS B EVPHY 739 0 a1
_— COVPI — PP 72 67 30 29 27 7 6 —_
—— HS UTI NG | SNS 7 50 65 67 o8 69 70 p——PP3V3 S5 e L i — PP1VS S3 72720 30 a0 30 7 _PR1VO_EW EVPHY —
HS COVPUTI NG | SNS. PP3V3 S5 S8 B 13 AR A M N_LINE_W DTF=0. 8 MV 873 = PP1V0 FW FWPHY 7 30 a0
— 750 65 67 68 69 70 = 6,78 1733232223 2326 % VoL TAT By o M M N W BT 4 W
— COVP — PP 3 74 76 85 = , He M
— HS UTIL NG | SNS 750 65 67 68 69 70 — SV3 S5 8758 1733 29 22 22 24 26 30 MAKE_BASE=TRUE
— — RE |
HS CQVWPUTI NG | SNS T =PV % WARNRBRET ™ = 600 n — PPIVO FW EVeHY
— PP 7390 40
= e s WEERBRRET = o bbbl
— PP
o so 7 PPBUS S5 HS OTHER | SNS PPBUS S5 HS OTHER I SNS b 5 678 17 19 20 72 73 24 26 30 p—— PPLVS 53 67 2729 30 67 72
o
Apooo 750 PP3V3 S5 crs 17 19 %0 72 29 20 2 = PPIVS S8 672720 30 67 72
M N_NECEW DTH=0. S 72 71 a6 22 20 19 18 17 16 7 _PP3V3_SUS — PP3V3_SUS fo'sB & 12 78 7 7 8 %0 — PPIV5 S3
WQE73A5$ TRUE 73 pr— ™M N_LI NE_W DTF=0. 50NV VCLTA& 33V 7 16 17 18 19 20 22 46 71 72 73 6 7 27 29 30 67 72 T2 .
PPBUS S5 HS OTHER | SNS M NNEGCW BTH=. 2001 TRE PP1VE S3RSO 9 Rails (off when no cable)
750 66 85 73 7230 15 12 07 6 PP1V5 S3RSO
PPBUS S5 HS OTHER | SNS PP3V3 SUS = 071012 15 30 72 73 05
— 7 50 66 M N_LI NE_W DTH=0.6 MV
= rpava sus 7 16 17 18 19 20 22 46 71 72 73 M N NECK W DTH=0. 2 MM 36 8 7 _PP15V_T29 PP15V T29 66 76
PPDCI N G3 pr— 7 16 17 18 19 20 22 46 71 72 73 MN_LINE_WDTH=0. 4 MM
63 49 H — PPDCI N_G3H — PP3V3 SUS M K W TIH=0.2 M
64 — W N_L| NE_W DTF=0. 6 Wi 7 49 63 64 r—— ava 716 17 18 19 20 22 46 71 72 73 M st Tk
NRE , — PP3V3 SUS — n RSO - BASE-TRUE
M NNEGOW DTH=0. 25 M = e 716 17 18 19 20 22 a5 71 72 73 — FPLVS 53 671012 15 30 72 73 65 __ PPI5V_T29
VAKE BASES = i = 78376
i E=T! = prava 7 16 17 18 19 20 22 46 71 72 73 DOV S3RS0 6710 12 15 30 72 73 85
— DC N G3H 7 49 63 64 r—— SUS 7 16 17 18 19 20 22 46 71 72 73
— PPDCOIN G3H —  PP3V3 SUS
= 7 49 63 64 —— 716 17 18 10 20 22 46 71 72 73 36 35 34 26 19 16 7 _PP3V3_T29 — PP3V3_T29
; — _
7305 &2_PP3VA2 G3H PP3V42 G3H . BR3VS SUS e8P 10 20 22 35 ppive g = NN LN W DT 3 710 19,26 34 35 39
— 6_7 26_43 4t | DTH=0. 2
M N_LTNE_W DTH=0.3 WM §7748%3%63%4° _pP3v3_sa. PP3V3 7h o7 42 26 22 20 16 7 550 = PPIVS SO 7 16 20 22 26 42 57 VOLTAGESS. 3V "
MNNECKW DTH=0. 2 MM o S 5 7 46 53 54 72 — ™M N_LI NE_W DTH=2 5771 MAKE_BASE=TRUE
vaL N_| =W DTH=0. 50MV VOLTAGE=3. 3V M N_NECK_W DTH=0. 17 mm .
MAKE_BASE M N_NECK_W DTH=0. 20MV  MAKE_BASE=TRUE VOLTAGE=1. 5V — PP3V3 T29 7 16 19 26 34 35 36
PP3V42 — PP MAKE. BASE=TRUE
Privee aon R = o 58 R el PR3V T29 st
4 — —— 716 20 22 26 42 57 71
GBH 8,7 26 43 45 46 47 48 53 63 64 — S4 7 46 53 54 72 —  PP1V5 SO PP3V3 T29 7 16 19 26 34 35 36|
PP3V42 G3H —— 7 16 20 22 26 42 57 71
e e ] e 53 = PP3V3 S3 — PPIV5 SO
PP3V42 G3H = ™ N LI NE W DTFEO. S0V VCLTAGES3. 3V SR R A — 716 20 22 26 42 97 71
§,7 26 43 45 46 47 48 53 63 64 M NZNECK_W DTH=0. 20MM  NAKE_BASE=TRUE — PP1V5 SO 36 35 7 _PP1V05 T29 — PP1V05 T29
PP3V42 G3H At ! - = — 7 16 20 22 26 42 57 71 = — N LINE 7 35 36
oavas cot 5,7 26 43 45 45 47 49 53 63 64 s s T ag:g T
PPavas 6,7 20 43 45 46 47 48 53 63 04 = prav3 533 8,758 48 24 38 30 31 32 33 48 ‘,ﬁlKE Lo
P3V42 G3H —- e
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w2y VEM B_DQ<43> o g,  AY60|sp pQ 43 SB_MA_10| BD43 MEM B_A<10> 20 79
) zza@w SB_DQ 44 SB_MA_11| AT28 MEM B_A<11> 20 79
70 20qgry—WEM B_DQSA5> gy  BOS4|s DQ 45 SB_MA_12| AV28 M B_A<12> 279
2@y VEM B_DQ<46> o g,  BAS8|sp p 46 SB_MA_13| BD46 MEM B _A<13> 20 79
79 zza@w SB_DQ 47 SB?MA714%@ 29 79
gy VEM B DQ<48> o g  AWS|sp pQ4s SB WA 15[ A2 g MNEM B A<15>  memyzevo
79 zza@w SB_DQ 49
79 zs@w SB_DQ 50
7 gy VEM B DO<51> o g,  ANSO |sp pQ 51
79 zza@w SB_DQ 52
79 zs@w SB_DQ 53
79 zza@w SB_DQ 54
79 zza@w SB_DQ 55
5 2oy VEM B_DOS56> gy,  AKS8 | sp DQ 56
79 zza@w SB_DQ 57
79 zza@w SB_DQ 58
7 gy VEM B DO<59> o g, ~ AGBO | sp pQ 59
79 zza@w SB_DQ 60
79 zs@w SB_DQ 61
gy VEM B DQ<62> o g  AF61|sp pQ 62
79 zza@w SB_DQ 63
w2 @mNEM B BA<O> o, = BG39|spgso
78 20 M B_BA<1> BD42 | 5B BS 1
7 20 (T} NVEM B _BA<2> > AT22 | sB BS 2
79 29 MEM B_CAS L AVA3 | 5B cast
720 @m—NVEM B RAS L ¢ BF40] s5_RAS*
720 o—MEM B VE L ¢ BD45] SB WE*

SYNC DATE=06/ 18/ 201d
Lac3mmynzy
CPU DDR3 | NTERFACES

d} Appl e I nc.
®
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1@12976
69 49

PPVCORE_SO_CPU

PPVCORE_SO0_AXG OM T_TABLE
6949 1512 9 76 1 VI OU_AX
CRI Tl CAL
OM T_TABLE PPIVOS SO PP1V5_S3RSO | 10 12 15 30 72 73 85
cRITICAL _ 67010 12 34 35 17 20 22 2 Anas [axG 1 U000 —
3640 45 68 70 73 AB47 BGA
(NOT control | ed by VCCl O _SEL) VAXG_2
A26 lvee 1 U1000 Vel 0 1| AF46 Fixed at 1.05v AB50 lyAXG 3 (7 OF;S’) vDDQ 1| AJ28
A29 lvee 2 BGA veal o 3| A48 ABSL lVAXG 4 g o vDDQ 2| AJ33
M1 |yee 3 (6 OF 9) vea o a|_AGS0 AB52 |\axG 5 8| vDDQ_3|_AJ36
A34 |vee 4 2 voa o 5| AL ABS3 |VAXG 6 Z|9Q vDDQ 4| _AJ40
A35 lvee s @ veal o 6| A7 ABSS_|\axG 7 C \ VDDO 5|_AL30
A38 lvec 6 zlo vea o 7| Al2l ABS6_|\AXG_8 a4 vDDQ 6| _AL34
A39 lvee 7 [N vcaol o gl _AJ25 ABS8 |VAXG 9 Z — vDDQ 7| AL38
A2 lvee 8 > | Vool 0 of AJ43 ABS9_[VAXG 10 & § VDDQ 8| _AL42
C26 |vee 9 g~ vea o 10 _AJ47 ACB1 |yaxG 11 vDDQ o AMB3
7 |vee 10 g g Vool 0 11| AKS0 ADAT_lyAXG 12 vDDQ 10| AMBE
32 |vee 11 vea 0 12| AKS1 AD48 |VAXG 13 VDDQ 11| AMAO
34 |vee 12 veal 0 13| AL14 ADS0_|yAxG 14 9 VDDQ 12| AN30
37 |vee 13 vcal o 14| AL1S ADS1 IVAXG 15 z VDDQ 13| _AN34
&9 lvec_14 veal o 15 AL16 AD52 IVAXG 16 [ VDDQ_14| AN38
A2 lvee 15 veal o_16)_AL20 ADS3 VAXG 17 <3 VDDQ 15| AR26
D27 lvec 16 vea o 17| AL22 ADSS5 |yaxG 18 % o VDDQ 16| AR28 PPVCCSA_SO0_CPU
D32 |voc 17 vcol o 18] AL26 AD56_|\AXG 19 : VDDQ 17| AR30 B e —
D34 |vec 18 veal o _19] AL45S AD58 |VAXG 20 E vDDQ 18| AR32
D37 |vee 19 veal o_20) AL48 AD59_VAXG 21 VDDQ 19| AR34 PP1V5 S3RS0O
D39 |vec 20 vcaol o 21| AMLE AE46 |\yAXG 22 VDDQ 20| AR36 e e — .
D42 lvee 21 vcal o 22| AML7 N5 _lVAXG 23 VDDQ 21| AR40 ) R13180%
E26 |yoc 22 veal O 23| AMRL P47_lvaxG 24 (P vDDQ 22| AV41 PLACE_NEAR=UL000. U10: 0. 8mm =L
E28 |\oc 23 Vool O 24| AMA3 P48 |\VAXG 25 VDDQ 23| AVR6 . frasi s
E32 |\oc 24 veal o 25| AMA7 P50 |VAXG 26 VDDQ 24| BA40 R1380 4022
> ) | > g . A
E34 |voc 25 voa o 26| AN20 P51 |VaXG 27 VDDQ 25| BB28 PLACE NEARCU1000, a3 50_ rmd 00
E37 |voc 26 voa o 27| AN42 P52 |vAXG 28 vDDQ 26| B33 o
E38 |yoc 27 Vol O 28| _AMS P53 lyAxG 29 022
F25 lvec 28 § VCCol O 29| A48 PS5 _[VAXG 30 G- veepQ 1| AV PP1V5_S3_CPU VCCDQ ;45
F26 |yee 2 P56 |y, 1 3 VOCDQ 2| AN26
F28 e 9 veal o 30 AAL4 P61 s 32
\Vee 30 Z Voa O 31| _AALS VAXG 32
F32 lvee 31 ® Vet O 32| _ABL7 T48 |VAXG 33 VDDQ _SENSE|_BA3 ] S—
F34 vec 32 g Voo O 33| _AB20 T58 |VAXG 34 1 VSS_SENSE_vDDQ_BA43 ] N oy
F37 lvec 33 = T59 |VAXG 35 9z i a
F38 |voo a4 veal O_34f ACL3 T61 |yaxe 36 @5 VvocsA_Sense| UL0 - CPU VCCSASENSE oo s
F42 lyog 35 vaa o 35 Aots W6 |yaxG 37 z
&2 Jvee 36 vea o 36| _ADL8 Va7 |uaxc 38 VCCSA_VI D_o| D48 CPU VCCSA VI D<0>
25 |veo 37 > veal 0 37 231 Vas_|vaxa 39 Py VOCSA VID_1| D49 CPU VCCSA VI D<1> oy o
- 7 VCal O 38 -
26 z ) V50
vec. 38 2 Vool o 3e| AELS VAXG_40 SM VREF|_AY43 CPU DDR VREF,,
H28 |vec 39 o AF16 V51 [VAXG 41 b CCTARCE=0 N
H29 lvec 40 yea o 40 V52 VAXG 42 R1381
82 = Veal O 41| AF18 V53 - PLACE_NEAR=UL00O, BA43: 50. 8nm100
VCC_41 5| AF20 VAXG_43 PLACE_S| DE=BOTTOM 1%
34 |voc 42 vearo 42— V55 |VAXG_44 s
. VCCI O 4 . 402
H35 Ilvec 43 Voa O 44| _AGI6 V56_|VAXG 45 R1314 |' | R1313 2
7 lvec 44 Voa O 45| _AGLT V58 IVAXG 46 10K 10K
H38 |voc 45 - a0 PP3V3_S0 PN B H TGS R V59 lyAXG 47 6w it L
Veal 0_46 = e BRI R e ot =
H0 v 46 Voo 6 47| AL BHRHpgoiaRs PPVOORE V89 VAXG 48 w0z |5 | 402
325 |y a7 - : PP1V05_S0 5783 47 34 35 a7 0 52 zwiz g 8. PP VOORE_SO_AXG V61 |\axG 49
voal o agl A4 R1320 $6748 38 35 38 38 2% s
J26 |vec a8 Vet O 49| _AJI5 10K VB2 IVAXG 50 L
J28 |voc 49 = 1o N PLACE_NEAR=RI310. 2: 2. 54mm VB3 |VAXG 51
329 lyec_so vea o s0| W6 o, '1?31032%% NARLULO00. Cad 2. 54 NCSTUFF W65 |\axG 52 =
332 |vec 51 veal o 51 W7 1% —TEAE | Az 2. S4mm R1370% V66 |VAXG 53 , ) )
134 \oc 52 For Future Conpatibllity ?\Efzv s PLACE NEAR=UIL000, F45: 50, 8mm 100 W61 \VAXG_ 54 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
335 |vec 53 Vool 0 SeL| BS22 21 R1310 PLACE_SI DESBATTOM 50y Y48 |VAXG 55
J37 |vec 54 402 1716w 1 2 5% ME-LF ) 68 78 b2y Y61 |VAXG 56
J38 lvec 55 = voorge 1l AMES P1V( 7,10 PLACE_NEAR=UL00O. Ad4: 38mm o5 75 72 30 15 12 10 7 6_PP1V5_S3RS0
J40 lvec 56 38 vooree2 AN22 R1311 70 o0 q@m—CPU_AXG SENSE_P Note. VO TAGE=1 05 =45 VAXG_SENSE @ .
342 |yoc 57 402 16w O LA AN 2S00 L CPU_VI DSCLK o o 70 60 | AXG - 45 |VSSAXG SENSE G MMEIRT
K26 |vec s8 a VI DALERT* [y A44 o CPU VIDALERT L R Note. VOLTA [ 30
| - _ .
K27 lvec 5o s Vi DScLK|_B43 .« CPU VIDSCLK R R1312 w7 _PPIVB_SP_CPU VCCPIL R BES \vooPLi 1 PLACE_NEARSULO0O. BI44: 2. 54mm,, 2
K29 lvec 60 VIDSoUT|_ %44 g g CPU VIDSQUT R 502 2136w O TANN 2 5% b LE CPU VIDSOUT s s BCL lvocpLL 2 @ ez,
K32 vec 1 5 haetL s -2 CPU DDR VREF
K34 lvec 62 wog  VCC_SENSE[ F43 & CPU VCCSENSE P PPVCORE S0 CPU NOSTUFF |, ., ;o PPVCCSA SO_CPU p—— POV — N
nj e | - - 6 7 9 12 14 49 69 65 A |
K55 Jvoc 63 88 vsssEnsE & .  CPU VOCSENSE N PP1V05_S0 Do s 1 18 20 22 20 R1371° T e P1§13 : * 1330
- — 40 45 6 - = M
a9 ﬁ’?g ©3 veo o sensel ANIS o CPU VOOl OSENSE. P s640 % 68 PLACE_NEABZ(100g, G550 8 100 o xmi PLACE_NEAR=UL000. BJ44: 2. 54rm 100 0. 1UF
e T 1/ 16W 1/ 16W
RN VSS_SENSE_vea g_ANLY . CPU VCCl OSENSE[N nosTUE || nostuer el 20 VOCSA—A el 2 i
L25 |yee 68 R1360 R1362 N22 |yccsa s
- S _F43: 50, 100 100 = . ANI6: 50. =
28 J\oc 60 PLACENEATAA000, 72 30,0 100 2 2 100 mace aeamiagos, s 50 o P locsas 2 < <
L33 lvec 70 L s = P20 |\ocsa_ 7 g PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 |vec 71 HE RI6 lvccsa s
L40 = PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. R18 u %
o6 VCC_72 Note VO TAGE=1 25 68 78 R21 Vo
\vee 73 D> \VCCsA 10
N30 |vee 74 Not 6. VOLTAGE=0V oD oo 7 UL5 |vecsA 11
N34 |vec 75 Note VO TAGE=1 05 o 70 7 V16 |vocsa 12
N38 |vec 76 S — oo o0 7 V17 |vcesA 13
e = V18 |vocsA 14
V21 |ycesa 15
NOSTUFF NOSTUFF V20 |vocsa 16
R1361'| |'R1363
PLACEiNEAFCUJ&%gD. G&*E%‘rarw 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
PL SI = |
= u 1%3:« ifiew ~ PLACESIDESBOTTOM SYNC_MASTER=ANNE K90 SYNC DATE=06/ 18/ 2014
85, ], S —

PLACEMENT NOTE: Pl ease place al

| sense line resistors on BOTTOM si de.

CPU POVNER

d} Appl e I nc.
®

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
1
IV ALL RI GHTS RESERVED

I NC.

NOTI CE OF PROPRI ETARY PROPERTY:

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

13 OF 109
12 OF 86

2

1




OM T_TABLE
CRITI CAL
BGL3 |yss U1000 vss| M1
BGL7 |yss BGA vss|_ML5
B&R1 |yss (9 OF 9) vss|_Me8
Vss

B&24 |yss 2 vss| NL
B&28 |yss g o vss|_NL7
B&7 |yss 8o vss| N2l
BGAL |yss £Q vss| N25
BA5 |\yss ) vss| 28
B9 lvss g4 vss| N33
BG53 s % = vss| 36
9 lvss § vss| W0
S5 lvss vss| W3
40 |yss vss| N7
D4 |yss vss| M8
D6 |\ss vss|_N\s1
D10 |yss vss|_Ns2
D14 |yss vss|_Ns6
D18 |yss vss| N61
D22 |yss vss|_P9
D26 |yss vss| P14
D29 |\ss vss| P16
D35 |yss vss| P18
D40 |yss vss| P21
D43 |yss vss|_P58
D46 |yss vss|_P59
D50 |yss vss| R4
D54 |yss vss| R17
D58 |\ vss|_Re0
E3 vi vss| R46
E25 |yss vss| T1
E29 |yss vss|_T47
E35 |vss vsg|_T50
E40 |yss vss|_T51
F13 |yss vss|_T52
F15 |yss vss|_T53
F19 |yss vss|_T55
F29 |yss vss|_T56
F35 |yss vss|_Us
F40 |yss vss|_UL3
FSS |vss vss{ V20
G5 |yss vss| V61
A8 |yss vss| V8
1 |yss vss| W3
&1 |yss vss| W5
H v vss| W8
H10 vi vss| Vel
H14 |\yss vss| w6
HL7 sg Y4
H21 xi xq Y47
H53 |\ss vss|_Y58
H58 |yss vsg|_Y59
J1 lvss

349 |yss

355 |yss

K8 lvss

K1l |yss

K21 lvss VSS_NCTF{_AS
K51 lvss VSS_NCTF{_AS7
L16 lvss Vss_NCTF{_BC61
L20 lvss Vss_NcTF{_BD3
L22 lyss Vss_NCTF{_BDS9
L26 lyss vss_NCTF{_BE4
L30 lvss Vss_NCTF|_BES8
L34 lvss vss_NCTF{_B&
L38 lyss Vss_NCTF|_BB7
L43 lvss vss_NcTF &
L48 lvss Vss_NCTF_C58
L61 lvss Vss_NCTF{_D59
M |vss vss_NcTF_EL
M6 |vss Vss_NCTF{_E6L

TR
CPU GROUNDS

OM T_TABLE
CRI TI CAL

A9 lvss U1000 vss| AMB4
A13 |yss BGA vss|_AvB8
AL7 lyss (8 CF 9) vss| AMA2
A21 |yss vss vss|_AMIS
A25 |yss 2 vss| Awg
A28 lvss g ® vss|_AMBE
A33 lyss 7O vss| ANL
A37 lyss [ vss|_AN21
A0 |yss > Ul vss| AN25
]\ 55 Ve e
A9 lyss % é vss|_ANS3
A53 lyss vss|_AN36
AAL |yss vss|_AN40
A8 |yss vss| An43
A3 |yss Vss| ANA7
AASO |yss vss|_ANSO
AASL |\ss vss|_AN54
AA52 |y vss| AP7
AA53 vi vss| AP10
AAS5 |ysg vss|_AP51
ARS6 |\ss vss|_AP55
ABL6 |\ss vss|_AR7
AB18 |yss vss|_AR13
AB21 |\ss vss| ARL7
AB48 |\s5 vss|_AR21
AB61 |\ss vss| AR41
A6 |\ss vss| AR4s
AC10 |yss vss|_AR1
AC14 |yss vss|_AT4
AC46 |\ss vss| AT14
A4 |yss vss| AT19
ADL7 |ysg vss|_AT36
AD20 |yss vss|_AT45
AD6L |\ss vss|_AT52
AEB |\ss vss|_AT58
AE13 |yss vss| AUL
AF1 ss| AUT
AF17 xi xq AUL1
AF21 |\ss vss|_AU28
AFA7 |yss vss|_AU32
AF48 |yss vss| AUS1
AF50 |\ss vss| Av17
AF51 |yss vss| Av21
AF52 |\ss vss| Av22
AF53 |yss vss|_AV34
AF55 |\ss vss|_Av40
AF56 |\ss vss|_Av4s
AF58 |yss vss|_AVE5
AF59 |yss vss| AW
AGT |yss vss|_AwL3
AGLO |yss vss|_Aw3
AGL4 |yss vss|_Ave1
AGL8 |yss vss| A4
ARAT |yss vss| AY9
AGE2 |\ss vss| Avi4
AGEL |yss vss|_AY19
AHA |yss vss|_AY30
A8 |\ss vss|_AY36
A7 lyss vss| Av4l
AJ13 |yss vss|_AY45
AJ16 |yss vss|_AY49
AI20 |yss vss|_AY55
AI22 |yss vss|_AY58
AI26 |yss vss| BAL
AJ30 |yss vss| BALL
AI34 |yss vss| BAL7
AI38 |yss vss| BA21
AJ42 |yss vss|_BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AKL |yss vss|_BAS1
AK52 |yss vss|_BB53
AL10 |yss vss|_BCS
AL13 |yss vss|_BC13
AL17 |yss vss| _BC57
AL21 |ysg vss| BD8
AL25 |\ss vss|_BD12
AL28 |yss vss|_BD16
AL33 |\ss vss|_BD19
AL36 |\ss vss|_BD23
AL40 |\ss vss|_BD27
AL43 |yss vss|_BD32
AL47 |\ss vss|_BD36
AL61 |\ss vss|_BD40
AVE |yss vss| BD44
AML3 |yss vss|_BD48
AVRO |\sg vsg|_BD52
AVR2 |\ss vss|_BD56
AVR6 |\ss vss|_BES
AVBO lyss vss| B

d} Appl e I nc.
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7

Al'l INTEL reconmmendations from Intel

doc #4439028 Huron River Platform Power Design Cuide

CPU VCORE DECOUPLI NG

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

69 49 12 9 7 6 _PPVCORE SO _CPU CRITI CAlg CRI TI CAL o CRI Tl CAlg CRI Tl CAly CRI TI CAlg CRI TI CAlg CRI T1 CAL CRI T1 CAL CRI T1 CAL CRITI CAlg CRITI CAL g CRI Tl CAL CRI T1 CAL oCRI T1 CAL CRI T1 CAlg CRI T1 CAL CRI T1 CAL CRITI CAL o CRI TI CAL CRITICAL CRI TI CAY
NOSTUFF NOSTUFF NOSTUEE NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
E C1600 ClGOl E C1602 C160 1 C1605|+ C1606 E C1609 E ClGlO 1 C1613|+ C1614 E C1615 1 C1616 E C1617 E 161 1 C1619 [ C1620 |1 C1621|:Cl1622 |t C1623 1 C1624
e 2. 2UF 2. 2UF — - 2. 2UF 2. 2UF 2. 2UF 2.2UF —4—2 2UF —4—2 2UF ——2 2UF —— UF 2. 2UF
—— 20%  —— 20% 20% — 20%  —— 20% 20% —— 20% —_ 20% 200 — 20% —— 20% — 26% —— 20% —_ 20% 209%
24 5 5 5 3y 3y T, av 5 , 2y T, av L, Ay 3y T, av 5 L, Ay L, Ay , 2y 5 5
X5R X5R X5R &R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R SR X5R
202 402 402 402 202 202 202 202 202 202 202 402 202 202 402 202
CRI T1 CAL CRI TI CAL LRI Tl CAL o CRI TI CAly CRI TI CAly CRI TI CAlg CRI T1 CAL CRITI CAL o CRI TI CAL CRI T1 CAL CRI T1 CAL CRI T1 CAL CRI T1 CAL CRI T1 CAL CRI T1 CAlg CRI T1 CAL CRI T1 CAL CRITICAL 4 CRITI CAL g CRI TI CAL CRI 14»'(:AL
NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C1625 |+ C1626 E C1627 1 C162 1 C1634 |1 C1635 E C1638 E C1639 E C1640 1 Cl641 E C1642 1 C1643+ C1644 E C1645 E C1646 E C1647 E C1648 1 C1649
—4— 2. 2UF —— —— 2. 2UF . 2UF —— 2. 2UF - L 2. 2UF —— 2. 2UF 2. 2UF
20% —_ 20% 20% — 20% = —T— 2 —— 20% —_ 20% 20% — 20% — 20% — 20%  —— 20% 20% —_ 20% 20% 20% 20%
3y 3y v 3y v 3y 3y 3y 3y 3y 3y Y 3y 3y 3y 3y
2 XoR 2 XxsR 2X5R 2 XxsR XBR 2 XoR 2x5 2X5R 2X5R 2X5R X5R 2X5R 2 2x5 2 XoR 2X5R 2X5R 2 XoR
402 402 402 402 402 202 402 402 402 402 202 X35 402 202 402 402 202
o CRITI CAL g CRITI CAL CRITI CAL o CRI TI CAL CRI TI CAL
1 C1650 |+ C1651 1 C1652|+ C165
2. 2UF - 2. 2UF—— 2. 2UF
20% — 20/n 20%  —— 20%
3y 3y 3y 3y
2 XsR 2 XxsR 2 XxsR 2 XxsR
202 202 202 202
PLACEMENT_NOTE ( C1655- C1666) :
Place close to ULOOO on top side.
$—CRITICAC CRETHCAL CRETHCAL CRTHCAL CRI Tl CAL PART NUVBER DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11655 | ¢TB56 | 1 1663 Cibee 13850691 o . 20 0 90 0505 AT CAL
5UF 20 L 20 7V _ 5o o S S AL -
L, 6.3V , 6.3 , 6.3V P\ 63 [%\%
X5R- CERM- 1 X5R- CERM- 1 X5R- CERM- 1 X5R- CERM- 1 X5R- CERM- 1
03 03 603 603

as_a0 38 23

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

CRITTTCAL CRIMTTCAL CRIMTTCAL

CRITTTCAL

CRIMTTCAL

PLACEMENT_NOTE ( C1640- C1645) :

Pl ace near inductors on bottom side.

.|* c1es0 .| cles1 .\
— — 470UF- 4MOHM — —470UF- 4MOHM —
=410 — =470 —_—
. 2% 13— 2 By 13_
2V, 2V,
A A

CPU VCCl O VCCPQ DECOUPLI NG

Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF

PLACEMENT_NOTE ( C1684- C167F) :

Pl ace on bottom side of U000

1

1210975PP1 05_S0
%

JiClGEM 1 Cl685 1 Cl686

|
[
=
c
T
|
I
.
c
T
|

1 C1692

1 Cl695

v

55

328
N

55

328

1 Cl697 1 Cl698 1 C1699 1 C169A
1UF ——1UF —— 1UF —— 1UF
10% —— Io% — 0% —— 0%
10V 10V 10V
2 XxsR 2 XxsR 2 XxsR 2 XxsR
202 202 202

1 C169F

[
.
c
T

||

[
.
c
T

=

PLACEMENT_NOTE (C1672- C1681) :

Pl ace near UL000 on bottom side

1 Cl61E t Cl61F 1 C162A
10UF 10UF 10UF

20% 20%
2% 6.3v 6.3v
2 X5R 2 CERM XSR 2 CERM X5R 2
603 0402-1 0402-1

1 Cl67B
10UF

1G167D Jicie7E
330UF 0. 0060HW! :;O:%/EJUF- 0. 0060HM
CASE- D2- SM CASE- D2- SM

Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402

R1601
0.010

1 2 7 10 12
1%
aw 1 C167F
MF

0603 108

100 Not e: The smal |l est 10nChm available in the library are 0805s

10v
2 xR
02

20% 2
6.3V 5
CERM X5R

0402-1

1 C167C

CRI Tl CAL

1 81%78 1 8b79
22UF

%0" Y
2 X5R-CERM 1 2 X5R-CERM 1
603 603

1 Cl696

1 C161D

71 26 22 20 17 7 6 PPIVA_SO

Intel

CPU VCCPLL DECOUPLI NG

recommendation (section 6.4): 2x 1luF, 1x 330uF

PLACEMENT_NOTE (C1646- C1671) :

Pl ace near Ul000 on top side

PIVE_SO_CPU_VOCPIL R 7

PLACE_NEAR=ULO00. AK63: 2. 54 mm NOVI A

Jicmox i cie0Y |1 C160Z
e o —330UF 0. 0060HM

0% To%
Tov Tov
2 xR 2 R
402 402 CREE- p2- sm

PLACE_NEAR=ULO00. AKGS: 2. 54 mm NOVI A

CPU VCCPLL Low pass fil ter

SYNC _DATE=06/ 28/ 201(

SYNC_MASTER=JACK _K90I
PRI TE e
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PPVCORE SO AXG

VAXG DECOUPLI NG

Intel recommendation (section 6.3):

PLACEMENT_NOTE (C1700- C1710) :

69 49 12 9 7 6

85 73 72 30 12 10 7 6

PP1V5 S3RS0

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

P PP OB PP ALV CRI TICAL , CRITICAL 4 CRITICAL o CRITICAL o CRITICAL CRITICAL ,CRITICAL L CRITICAL _ CRITICAL
1 C1700 1 C1701 1 C1702 1 C1703 1 C1704 1 C1705 1 C1706 1 C1707 1 C1708 1 C1709 1 C1710
1UF 1UF —— 1UF — 1UF —— 1UF 1UF
) ) — L — L — b
=5 =5 =5 =5 =5 =5
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| TLCAL | TI | TI | TI | TLCAL _ CRI TI CAL
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o p— o o b Foh
S % S S S % S e S e
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S S S S S S
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BV, anr 2. ranr
AR oA
CPU VDDQ VCCDQ DECOUPLI NG
Intel recommendation (Section 6.5): 10x 1uF, 8x 10uF, 1x 330uF
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b BB34
I SATALTXP| AP0 - NC SATA B R2D CP 6 s NC PCI E_EXCARD R2D_CP - PETP4
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< v NC POIE 7 DPRN - 0 | PERNT CLKOUT_DP| - oD
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c1802 ! 1 C1803 R1848" R1847" bP A L 1623 75
1F —— —— i 10K 10K \TARDRVR EN 16 23 42 PLACE_NEAR=U1800. N34: 1. 27nm =
-2 * o Z% Wg R1810
* * 33 72 71 46 22 20 19 18 17 16 7 PP3V3 SUS
01, 201, a1 16 _HDABIT OLK R : 2 HDA BIT QLK ooy 57 o i
o N
v20w PLACE_NEAR=U1800. L34: 1. 27nm 'R1854 'R1855 R1853
= PO ECLKRGE LGPl 14 16 - R1811 10K 10K 10K
33 5% 5% 5% _
PEG B OLKRQ L GPI 56 16 1o _tDA S R AAAN A ton swe oo 57 o Fow Fow eow SYNC VASTER=K91 M.B SYNC_DATE=06/ 18/ 2010
e
. - o o , o
PLACE NEAR=RIS13, 1,2, Sarm PLAGE NEAR-URS0D K341, 27 PCH SATA/ PCI E/ CLK/ LPC/ SPI
R1812
0
81 16 _HDA SDOUT R AAA- SPI_DESCRI PTOR OVERRI DE L oo o1 16 _HDA RST R L AAA HOA RST L D 57 o App| e | nc D
e wzow PLACE_NEAR=UL800. A36: 1. 27mm 1o SML PO 0 ALERT L ( f 56
201 71 57 42 26 22 20 7 __PP1V5 SO s R1813
NOSTURE NosTUFFE | | NosTUFF o1 16 _HDA SDOUT R ARt o @ 57 o 16 SM._PCH 1 ALERT L NOTI CE OF PROPRI ETARY PROPERTY:
1 1
NOS’ THE | NFORNMATI CONTAI NED HEREIN | S THE
R1866° ] R1849 e o PRErR E Ay PRy N R R COVPOTER. | NC.
Pul | up needed for SPI_DESCRI PTOR OVERRI DE_L? PD needed for BCM MEDI A_SENSE? 10K 10K I R1888 THE POSESSOR AGREES TO THE FALLON NG 18 109
o o o NT | N CONFI DENCE OF
20w 120w 1 2 PGPl all | TO MAINTAIN THI S DOCUMEI
w [ a5 10 [H—MESAL A% Il NOT TO REPRODUCE CR OCPY | T
2 2 e 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
S 8 e IV ALL RI GHTS RESERVED 16 OF 86
16 8




R1905 "

1UK%
"

PP3V3 SUS 7 16 17 18 19 20 22 46 71 72 73
PP1VO5_SO 6 7.9 10 12 14 16 20 22 23 36
4045 88 70 73
R1900
49.9

% PLACE_NEAR=U1800. BJ24: 12. 7nm

RSVD
RSVD
RSVD
RSVD
RSVD

| NTERFACE
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PCH GPI 046 o, « NC_TP_XDP_PCH OBSEN_A<0> -—— 00l o cesen o « XDP_PCH_| SOLATE_CPU_NEM L v 1 2 yew | SOLATE M L '
Bl e VV\ Ao « NC TP_XDP_PCH OBSEN_A<1> - 00" o=e e SMC 1 G THROTTLE L s T e ' PLACENENT noTE '
xop L 8 R2576 P NEEason o 2 s ' PLACE TOQ 10/ TVS/ TRST* l
usce sz, o . s roawo | XOP PCH GPI O46 0 S creouraco « XDP_FW CLKREQ L s 1A A 2 iew FW CLKREQ L o 10 Ll TEnemed -
2t 10 oy USB_HUB SOFT_RESET L s 1 A 2 apiow « XDP_PCH _USB HUB SOFT_RST =100l e J— « XDP_AP_CLKREQ L VWV <T@
) 13 14 R2577 PLACE_NEAR=ULB00. Mi: 2. 54MU
e e, 7 s = o XDP_PCH_SDCONN_STATE_RST o— ol oe cosoura co DP_AUXCH_I SOL @ i fn g AP OLKREQ L e
SDCONN STATE RST L . « XDP_PCH ENET_PWR EN —>— 100l ot caspata_ca SATARDRVR_EN am s e o
* MF-LF 402 19 20
o . NC TP_XDP_PCH OBSEN B<0> o ool oel | ceum NC TP_XDP_PCH_OBSEN D<0>,
AR LD, G . s R2587 NC_TP_XDP_PCH OBSEN B<1> —— 210 0l gt csen NC_TP_XDP_PCH OBSEN D<1>,
10 —ENET_PVR_EN s A XA 2 e e ol
e o 1 > PCH GPl 43 Oc4 L ——10 O g cosata o PCH _GPl O86_SATA2GP _ m 1
rusce enanson At 2 s rosan « XDP_PCH SDCONN_DET L =10 0l " et cosonta o JTAG I SP_TCK am e o o
° —w—w a1 2 R2579 PLACE_NEAR=UL800. L2: 2. 54MM
s SDOONN_STATE_CHANGE  g.y 2w w PCH GPI O10_OC6_L o _2lo o o coscara ro XDP_PCH_AUD | PHS_SW TCH_EN s A M2 aien  AUD | PHS SWTCH EN e
o « > PCH GPI O14_0C7_ L —— 10 0 ot cesoara o ENET_LOW PVR am s o i *
TR ros8a - .
s 15 20 rmy—ALL_SYS_PWRGD s 1 AR 2 srow « XDP_PCH S5_PWRGD - e - Lreqicn NC TP_XDP_PCH HOOK4
' ® « XDP_PCH PWRBTN_L 0 O g [E NC TP_XDP_PCH HOOK5
o s o s o DY D TR vee_ s @
PM PWRETN L o o« _NC_TP_XDPPCH HOOK2 - ool ™ o eeseTut oo XDPPCH PLTRST_L - 1K series R on PO Support P, 28
@ e VA s [NC_TP_XDPPCH_HOOK3 DA D ce XDP_DBRESET_L oD 0 2 2 7
O O
o O O o=
- O O
NCX=+4-0 O -
- 00 -
O O

51780774

ik

XDP_PRESENT#
XOP
2581

QoD 16 23

SYNC_NMASTER=ANNE_K90!
PRI T e

SYNC _DATE=06/22/201d
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8 7 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS
BYPASS=U260 HUB1_ALLREM HUB1_NONREML_O, HUBL_NONREMD_O
2 4,927 0] P83 ¥basiilpeq aa '
BYPASS—U260 .23 HUB1_1NONREM HUB1_NONREML_0, HUB1_NONREND_1
2602 1| 2603 : 26111 26121 BYPASS‘UZGOU 15:: 2qm JF— HLBL_NNREM_L, HUBI_NONREND._0
0. 1UF 0. 1UF
HUB1_3NONREM HUB1_NONREML_1, HUBL_NONREMD_1
XTRCER XTRCER
402 402 HUB2_ALLREM HUB2 _NONREML_0, HUB2_NONREMD_0
) HUB2_1NONREM HUB2_NONREML_0, HUB2_NONREMD_1
HUB2_2NONREM HUB2_NONREML_1, HUBZ_NONREMD_O
BYPASS=U2600, 23; - 51 . =
= mBmDB:;Ass—uzeo HUB2_3NONREM HUB2_NONREML_1, HUB2_NONREMD_1
= BYPASEN2600. 10: : 24m
C2607 :| C2608 :| C2609 :| C2610 : PPUSB_HUBL CRFI LT NCN.REML ~ NOREMD  DESCRI PTI CN
0. 1UF 0. 1UF | L
1% 1% vq‘rr\fzg:iws?/-rmo am 1 (2617 1 2618 o] o] Al ports are renpvabl e
xrR-ce 2 xrR-ce 2 PPUSB HUB1 PLLFI LT By TOF 0 1 Port 1 is non removabl e
olvlzlalg] s & _j 1% ) 1% 1 0 Port 1 and 2 are non renovabl e
1 C2615 1 C2616 o cERm o 1 1 Port 1, 2, and 3 are non renovabl e
CRI TI CAL S~ |k —— 0. 1UF 1UF
- -1 10% 10%
Y2600 Tz T
24. 000 GOPPM 16PF % 5 05 05 BOM TABLE
! 2
CRI Tl CAL =U= CRI Tl CAL SYM VER 1 & v PART# QTY| DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM OPTI ON
5x3. 2X0. 4-SM
_— C2619 1 C2620 U2600 = 33850720 | 2 | swec uss2s14 12600, U2650 CRITI CAL USBHUB_2514
18PF R2630 18PF USB2513B
oo 1M B R21%35 FN 33ssos24 | 2 | swec usezs1as 12600, L2650 CRITHCAL USBHUB_2514B
2 —N\AN—o 2 11 oM T 1
HUBL_NONREML_1 HUBL_NONREMD_1 o 5% o L 2 Ut ML ILST TEST USBDM_DNL/ PRT_DI S_ML > ﬁg Izzﬁ s D ° T29 33850923 | 2 | swec usxesise 12600, U2650 CRITI CAL USBHUB_2513B
1
R2601'| |'R2603 i il ufew . USB HUB RESET L 26 reseT USBDP_DN1/ PRT_DI'§_P oo
10K 10K = 02 = = Mios USBDM DN2/ PRT_DI S_Me| 3 USB IR N 44 80
% s CRITI CAL USB HUB1 XTAL1 33 | XTALI N CLKI N USBDP DN/ PRT DI S ol 4 USB IR P <D IR Recei ver
44 50
ié”fz“ Tiow USB HUB1 XTAL2 32 | xTALOUT - - \nd
02 , , 402 6
USBDM DN3/ PRT_DI S_MB USB EXTB N s 50
USB HUB1 NONREMD 28 OCAL PWR/ NON A _DI'S | Va:im3 Ex B
SUSP_IND/ LOCAL LREMD sBDP_DNa/ PRT_DIS P3| 7 usB EXTB P D @ © rerna
22
USB HUB1 NONREML SDA/ SMBDATA/ NON_REML nelL 8 USB EXTC N @ Ext | ¢
24 9 er nal
HUBL_NONREML 0 HUBL_NONREND_0 USB HUB1_CFG SELO SCL/ SMBCLK/ CFG_SELO NC| USB_EXTC P @ w
R2602* ‘R2604 B _HUB1 CFG SEL1 25 | HS I ND/ CFG_SEL1 PRTPWRL/ BC_ENL* | 12 TP USB HUB1 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB1 PRTPWR2
116w Tiew N PRTPWR3/ BC_EN3* [ 18 NC USB HUB1 PRTPWR3 PP3V3 S3 80758 18 24 35 30 31 32 33 48
ik, o2 '1?()2‘(607 NC| 20 NC USB HUB1 PRTPWRA
ew |pu  OCSI*p18 TP uSB HUBL ocsi X
AL pu  OCs2+[l7 NG USB HUB1 oCs? 2620
+ \pu  OsC3*pl9  usB EXTB OC L am = N
21 NC USB HUB1 OCs4 ¥
IPU NG sty oz 4833 32 31 30 26,24 39 0.7 PPV S3
RBI AS| 35 __USB HUB1 RBIAS R2640
20K
VBUS_DET| 27 USB HUB1 VBUS DET 46 30 26 23 22 20 19 17 g 7 5 PP3V3 S5 L
| RTrCAL 3673694195 %2%5 8
5%
BYPASS=U2650. 5: : 5mm useDM UP{ 30 USB HUBL WP N &> e o ['R2600 yisw
a1 30 26 24 18 8 7 5 PP3V3 oS3 YPASS=UP65Q. 23: - 2nm useDP_UP[ 31 USB HUB1 UP P D e w0 2 12K 402 1R2641
75%52%85784%80" %655 %2 1% 10K
BYPASS=U2630. 34: : 2mm THRM_PAD ow 10
1 [BYPASS=U2650. 15: : Zm 402 1 NOSTUFF 1/ 16W
C2652 * C2653 1| C2661:  C2662! 5 : R2642 . 2641 i
4. 7UF —— 0.1UF ——  0.1UF 0. 1UF 5%% o 2
20% —— 0% —— 0% —T— 1110w
s I A 2 115w s
SoR X7R: CERM X7R: CERM iR agm £ 5 )
503 402 402 oM < USB HUB RESET USB HUB. RESET L
L o )
— 3
- _ .. -2
BYPASS=U2650. 28/pREZL U2650. 10: : 2nm e %%gng %G = @640
P3Vgs3 ENRC  2\G|| 'Sor- 363 < 2N7002DW X- G
BYPASS=U2680_ e 1 SOT- 363
N BR5s2 B850, 5: - 2mn .
C2657 C2658 ¢ C2659 * Cc2660 PPUSB HUB2 CRFI LT 1 C2640 4
- i i [ M N_LI NE W DTH=0. 4MM
4. 7TUF 0. 1UF 0. 1UF 0. 1UF M KNV BIFED. 2t e
A T T i VOLTAGE=1. 8V 1 2668 16%
xR 2 XTR-CERM 2 XTR-CERM 2 X7R-CERM 2 PPUSB HUB2 PLLFI LT 6.3V
603 02 02 02 T . 1UF cem o
0[S]|5|Q(&]8] 3| F| NEDESMTH- 2M 2 3ok 2 yen
1 - 1 2665 | C2666 xR e s b
CRITI CAL = o 5 4 0. 1UF 1UF L
T 0% T0% =
Y2650 I 2 ok cera 2 jen D2
24. 000M GOPPM 16PF % 5 202 02 31535930
T A2
CRI Tl CAL 14r CRI Tl CAL SYMVER 1 ¢ 2 15 (TN USB HUB SOFT RESET L 2 [
5x3. 2X0. 4-SM U2650 BN
—4 C2669 + C2670 UsSB2513B BAT54XV2T1
18PF R2680 18PF 55
a3 N E"é“v Rass o
2 —N\A\N\—9 2 11 o T 1
HUB2_NONREML_1 HUB2_NONREND_1 %os 0 o L 2 USB HUB2 TEST TEST USBDM DN1/ PRT_DI S_ML > ﬁz SI s D> © %2 % g et oot h
R2651'| |'R2653 R il ufow . USB HUB RESET L 26 reseT USBDP_DN1/ PRT_DI S_P1 & 5w
= w0z = = VE-LF
= = - el 3 USB TPAD N
1%% oK CRITI CAL 0 USB_HUB2 XTAL1 33 | xTALI N CLKI N ﬁgz—%; zg—g 27»:7 T o Tean P <BD>** ™ 11 ackpad/ Keyboar d
st st USB_HUB2 XTAL2 32 | xtALOUT - - D =2
402 , , 402 USBDM DN3/ PRT DI S MB| 6 USB_EXTA N 43 80
USB HUB2 NONREMD 28 L DS ez 3 Ex LA
SUSP_I NDY LOCAL_PWR/ NON_REMD USBDP_DNB/ PRT_DI S_P3 7 USB_EXTA P s 80 ternal
22 D
USB_HUB2 NONREML SDA/ SMBDATA/ NON_REML NcL8  PU USB HUB2 PRT4 N .
USB HUB2 CFG SELO 24 | SCL/ SMBCLK/ CFG_SELO NC|©  PU USB HUB2 PRT4 P D SD Card/ Express Card
HUB2_NONREML_0O HUB2_NONREMD_O 2 E 8
R2652" 'R2654 USB HUB2 CFG SEL1 25 | Hs_I ND/ CFG_SEL1 PRTPWRL/ BC ENL*|[ 12 TP USB HUB2 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB2 PRTPWR2
1100 ew N PRTPWR3/ BC_EN3* [ 18 NC USB HUB2 PRTPWR3 PP3V3 S3 80758 18 24 35 30 31 32 33 48
"ice , o2 ¥K657 NC| 20 NC USB HUB2 PRTPVRA
o K13 TP USB HUB2 OCSl
e \pu  OCSL .
AL Py Ocs2r[l7 NG USB HUB2 ocs? R2670
= 1Py O8C3* ;? LSE EXTA CC L Yanu B3 % w ISYNC VASTER=K91 M.B SYNC_DATE=06/ 08/ 2010
MM@ 8 ME-LF
I PU 102
= 2
RBIASL 35 USB HUB> FBI AS USB HUBS
27 DET
VBUS_DET] USB HUB2 VBUS 2
CRITI CAL Appl e Inc.
USBDM UP[ 30 USB HUB2 UP N aD ¢ o ['R2650 ®
usBDP_up| 31 USB HUB2 UP P D 1 12K
THRM_PAD iow NOTI CE OF PROPRI ETARY PROPERTY:
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16

16

16

16

16

16

UNUSED cl ock termi nations for FCI M MODE
PCH_CLK14P3M REFCLK
POIE OLKI00M PCH N
PCIE OLKI00M PCH P
PCH_CLKL0OM SATA N
PCH_CLKL00M SATA P
PCH_OLK96M DOT_N
PCH_CLK9GM DOT_P.
1 1 1 1 1 1
R2757 R2751 R2752 R2753 R2754 R2755
10K 10K 10K 10K 10K 10K
B B B 59 5% 59
/16w 116w /16w /16w /16w /16w
M- LF M- LF M- LF M- LF M- LF M- LF
, 402 , 402 , 402 , 402 , 402 , 402

'R2756
10K

5%
1/ 16W

, 402

SYNC_DATE=06/ 21/ 201
e ————

O ock (CK505)
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6
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System RTC Power Sou

rce

& 32kHz / 25MHz O ock

— LPCPLUS RESET L
64 53 53 a8 47 4 a5 43 7 5 _PP3VA? GBH R238381 @ ¢ 2 a7 01
Coi n-Cel | : VBAT (300-ohm & 10uF RC) 40 36 33 30 26 18 [TIT PLT RESET L 1 2 [ LPCPLUS RESET L OO © 26 47 61
N MAKE_BASE=TRUE MAKE_BASE=TRUE
No Coin-Cell: 3.42V G3Hot (no RO 16w
VE-CF
30 26 24 23 2220 19 17 5 7 ¢ _PP3V3 S5 ok R2883
4573673479519 26%52 § 33
Coin-Cel | & G3Hot: 3. 42V G3Hot —1/\/\/\/QNC LRESET L oo
Coin-Cell & No G3Hot: 3.3V S5 e,
No Coin-Cel I : 3.3V S5 e
GreenC k 25MHz Pover - PP3V3 ENET No bypass necessary _ PLT RESET L 1o 20 20 a5 26 40
Ethernet XTAL Power, .7¢. PP3V3 ENET o
SB XTAL Power 2z 20 17 14 7 ¢, PP1V8 SO 0 o~ — RQ(?BB
T29 XTAL Power ss ss 10 16 7 _PP3V3 T29 = 3 > AP RESET L -
36 0 o é VBAT and +V3.3A are /\/5\0/{\/ oD
8\ Q > internally ORed to R2871 vsw
+ te VDD RTC OUT. 402
Cc2824 ¢ c2822 1 Cc2820 1 1 C2802 > create ) RTC_ L0, PCAS557D RESET L
0.1UF —— 0.1UF —— : u2800 +V3. 3A shoul d be first Y o oo =
o 2 o 2 o SLG3NB148V avai | abl e ~3. 3V power 1/16W
X5R- CERM X5R- CERM NE- LF
0201 0201 T%FN to reduce VBAT draw. 202 R2889
CRI Tl CAL AR 2 XDPPCH PLTRST L 2
11 | vDDli O 25M A 32KHZ_Al 12 SYSCLK_CLK32K RTC 16 81 ’\/5\//\/ oD
= 6 | vDDI O 25M B #fn‘g
805 14 | yppi o 25MC  25Mz Al 9 SYSOLK_CLK25M SB 16 8 a0z
12PF R20805 25MHz_B| 8 Y K25M ENET _— LT RESET L
2| | o SYSCLK CLK25M X2 x2 25MHz_d 15 SYSCLK CLK25M T29 o = Sorios R s R3803 {OOD) =2 20 30 33 0 40
5°/In X1 PPVRTC G3H 7 16 17 20 ries is
o NG ~ CRITI CAL VDD_RTC QUT| 1y ¢ For SB RTC Pover R2893
402 Nc;@‘:‘ Y2805 ap THRM AN 2 BKLT PLT RST L ”
25. 000MHZ- 12PF- 30PPM —— PAD 1 C2810 ’\/5\//\/ oD
C2806 “ sm3 2% sma ~ S 3 : -_ }lff 1/16W
12PF e v LF
’ 2 SYSCLK CLK25M X1 CERM
I I 0 X 02 — PLT RESET L OO 18 26 30 33 36 40
506 NOTE: 30 PPM crystal required —
(SIBR\;A Series Ris R4283
ot < R g {7 PP3V3 SO
W R Buf f er ed
74LVC1Q07
SC70
4 2348 PLT RST BUE L
NAKE_BASE=TRUE
ENET_MEDI A SENSE | SOLATI ON Cl RCU T
PLACE_NEAR=U1800. N32: 5mm 'R2880
R2810° 2880 * ¢ 100K _ PLT RST BUE L
o (y-ENET_MEDI A SENSE 1 AAA 2 ENET MEDIA SENSE RDIV ey 16 0. 108 —— $ew — oD 0 23 20
402 ME-LF 1/ 16W a2 Z%ELF VTT vol tage divider on CPU page
. 402
CRI TI CAL .
. 50 48 33 32 31 30 26 16707 §7_PPX SSMBN37FEARS R281102 1
Et hernet WAKE# | sol ati on @810|t- ; i
sors63 | Kh 20w
— 201 ,
PP3V3 ENET 672637 7173 oy
5|G SI7 =
1 L
R2830 =
Q2830 B 10K SENSE EN L
SSMBK15FV . R2827
: EAR- : 22
S‘DVESM*‘_EW; a0 e o2 2 20 20 2 PLVS SO o1 10 Ey—LPC OLK33M SIC R PLACE_NEAR=ULB00. 49 5. 1mm > LPC CLK33M SMC oo =
2 17 o qOT}—POE WAKE L Ol R |® 4ol ENET wAKE L —  ENET_WAKE L ame = 1 oW
3 N VAKE_BASE=TRUE — M5 R2826
L] EAR= poisd 22
16 [Ty LPC CLK33M LPCPLUS R PLACE_NEARSULB00. He3: 5. 1mm L AAN2—LPC CLK33M LPCPLUS oD ¢ o o
16w
NELCF
402
= R2829
18 E; ; ZEM PCl OUT PLACE_NEAR=U1800. H40: 2. 54MM 5. imn22 2 PCH_CLK33M PCLIN 16 80
5%
1/ 16W
NELCF
402
NO STUFF
PCH SO PWRGD Ro863
0
' >
5%
85 76_74 73 72 66 56 46 PP3V3 S5 1/ 16W
30 26 28°25°2320%13%15%°5 &
R o PCH Reset Button
2328728418715 741815019 &
3622231 00 57 56 3320 2] 36
R R
1 1 C2850 ¢ P3V3 S5 6 7817 1920 22 23 24 26 25125%,6115718415%18%13%9 §°_PP3V3 SO
R2850 c285 SoTE N EBRBHARE 10722 0 87 4o 85 50%1 &g
1K :
5% v 1 C2860 ‘R2895
116w 2 g o 1UF )
M- LF 402 20% ar
402 , 1ov 5%
2 B XDP T1ew
= 402 et
= R2896 2402
= 0
D ALL SYS PVRGD 1 > MeravHeLaos - 78 23 10 gy XDP_DBRESET L 1 2 PM SYSRST L Ve
73 as 23 ST e . V -
w2850 1 PM SO_PGOOD : e Rgso?(z i/:’/f‘é" %m_ﬁwon ST SR SNSRI
L MVP_PX 2 4 Y R y PM Y o .
o > CPU oD w8ee6o SYS_PURCK L 2 PCH SYS PWRCK gy 17 25 402 MT Chi pset Support
s 2 S PLACE_NEAR=UL800. L22: 5. 54mm 1
e | O D
402
L 0 o Appl e Inc.
= 5% M- LF ®
= e 2402
: NOTI CE OF PROPRI ETARY PROPERTY:
R2860 2" SI LK_PART=SYS RESET
; - HE RN RV RAEEITE
45 35 _SMC_DELAYED PWRGD 1 2 PM PCH PWROK o v 2 THE POSESSCR AGREES TO THE FOLLOWNG )
5% I MAKE_BASE=TRUE | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
1/ 16w — _PM PCH PWRXK 17 26 =
NELCF = oD

402

Gener at or

Pl at f or m Reset

Connecti ons
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Page Not es

Pover aliases required by this page:

- =PPLVS_SD_MEM A

72 67 30 20 7 6 PPLV5_S3

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

- —pPivs_s3 nEMA 1 C2913 C2916 1 C2917 C2920 1 C2923
. 1UF . 1UF . 1UF 1UF
- e o StV v
- =PPSPD_SO_MEMLA (2.5 - 3.3V) 2 i o 2 i 2 i
402 402 402 402
Signal aliases required by this page: 1 2900
- =12C_so0 MA_saL —— 10UF
- =12C_S001 M_SOA 20%,
2 X5R
603 —
BOM opt i ons provi ded by this page: 31 o PPOV75 S3 MEM VREFDOQ A
(o) l
= ' €2930 2931
—— 2.20F —)— o.10F
J—- LSVREFDG VS5Ol
3 4 -
KEY - o Vss XA - MEM A DQ<4> oz
NEM A_CKE<0> TRED NEM A _CKE<1> =MEM A _DQ<0> =MEM A DQ<5>
12 5 am oy 10D ey PO @D
o VDD Bla:n =MEM A DQ<1> o DQL VS%
lo NC J2900 MEM A A<15> Yany EERD ° 1o Vss 32900 DQS0* 12 MEM A DGS N<O> Va:im SUETRD
11 MEM A BA<2> BA2 R MEM A A<14> 11 79 GND 11 DMD DQS0 12 MEM A _DQS _P<0> 11 28 79
(a0 o Frr o am (anos 2o 1290¢ o2 =1
o VDD eq o Vss " Vss o
1 > MEM A A<12> o Al2/ BC* Y & MEM A A<11> am 7 ¥a: =MEM A _DQ<2> 15 o DR x < D@C 16 =MEM A _DQ<6> & @
11 [y MEM A Acox 0 A9 é N MEM A A<7> ame e 26 By =MEM A DO<3> v | S o § n D7 28 =MEM A DQ<7> o =
o VDD 3 P 1lo Vvss - VSS o 20
1 [TR)—MEM A Asg> o A8 o} MEM A A<6> am 7 28 By =MEM A DO<8> 2t 15 DB § g D2 22 =MEM A DO<12> D »
1 > MEM A A<5> o A5 a g MEM A A<4> Yan1 FER0 28Ty =MEM A_DQ<9> 23 o D@ E g DQL3o 24 =MEM A DQ<13> D 2
o VDD 2 9 2 1o Vss ns VSS o128
1 ) MEM A Ass o A3 E MEM A A<2> ame e 20 By =MEM A 005 N> 27 | 5 past* o MG | 28 fexe) am
1 [T MEM A A<1> oAl MEM A_A<O> am 2B =MEM A DQS P<1> 29 o basi RESET* 30 IVEM RESET L g 20
o VDD 215 vss VSS | 22
11 E MEM A CLK P<0> 7o) CKO MEM A CLK P<1> @ 11 79 25@ =MEM A DQ<10> 33 o DQLO DQ14C 34 =MEM A DQ<14> @ 28
11 [Ty MEM A GLK Neo> o CKo* MEM A OLK Ne1> am 20 By =MEM A DOs1> 3] 5 oQuL DQL5 |26 =MEM A DO<15> & =
o VoD 1o Vvss Vss o 28
1 [ MEM A A<10> o A10/ AP MEM A BA<1> a1 7 25 B =MEM A DQ<16> 39 o DQL6 DQQDC 40 =MEM A _DQ<20> ve:m X
11 [Ty MEM A BA<O> o BAO MEM A RAS L am 28 (B y—MEM A DOs17> 415 D7 D@1 | 42 =MEM A DQ<21> ao
o VPD 2315 vss VSS o] 44
11 E MEM A VEE L 0 W\E* MEM A CS L<0> @ 11 79 25@ =MEM A DQS N<2> 45 o DQS2* DMZC 46 GND @
1 NEM A CAS L o CAS* NEM A_QDT<0> am [ an =MEM A DQS _P<2> 47 o DQS2 VSSC 48
2 oo a9 | 5 vss D@20 | %0 =MEM A DQ<22> ez
11 E MEM A A<13> 7o) Al3 MEM A _CDT<1> @ 11 79 25@ =MEM A _DQ<18> 51 o DQL8 D@3C 52 =MEM A _DQ<23> @ 28
11 E MEM A CS L<1> 7o) S1* 25@ =MEM A DQ<19> 53 o DQL9 VSSC 54
o VDD =10 Vss DQR8p-{ 2 =MEM A DQ<28> vea:im X
| o TEST VREFCAG, 20 Ry =MEM A DO<24> °7 1 o b4 DP9 58 =MEM A DQ<29> D =
o Vss 28 (B y—=MEM A DQ<25> 2 | 5 D@5 Vss o &©
g A Do o B2 bt @D = 2 Lo vss DQs3" o 1% 2MEM A 0GB s @ =
2B =MEM A DQ<33> o DQB3 NEM A_DQ<37> P SUERD ™ G\D. 63 o DVB DQG3C 64 =MEM A DQS _P<3> B
o Vss 5515 vss vss ol ¢
28 (B y—MEM A DOS Nea> o DQsa* feXo) am 28 CBry—MEM A 0O<26> 7 | 5 DQR6 DQBO |8 =MEM A DQ<30> oo
25@ =MEM A DQS P<4> 0 DQs4 25@ =MEM A DQ<27> 69 o DQR7 Dqglc 70 =MEM A DQ<31> @ 28
o Vss =MEM A DQ<38> o = 1o Vvss VSS o 72
9 =Ml A oSt 0 DB4 s pose: @D
2B =MEM A DQ<35> o DQB5
o VSss =MEM A DQ<44> D > 516- 0229
28 B> =MEM A _DQ<40> o D0 =MEM A DQ<45> ve:m X
2B =MEM A DQ<41> o DQU1
o VSss DQS5* o, =MEM A DQS N<5> a>
m—ae o DVE =MEM A DQS P<5> ao A
o Vss
8 Q> ShEM A DOct22 o D42 s sse @
28 B =MEM A DQ<43> o D43 =MEM A DQ<47> D
o Vss
28T =MEM A DQ<48> o D8 =MEM A DQ<52> a>
28T =MEM A _DQ<49> o D49 =MEM A DQ<53> CED 2
o Vss
20 (By—SMEM A DOS NeB> o DQs6* feXo) am
25 (B =MEM A DS P<6> o DQs6
o Vss =MEM A_DQ<54> a>
25 B> =MEM A_DQ<50> o DQB0 =MEM A DQ<55> ve:m X PPOV75_S3 MEM VREFCA A 31
28 B> =MEM A DO<51> o DQB1
o Vss =MEM A_DQ<60> be:m
[ a:m =MEM A_DQ<56> o DB6 =MVEM A DQ<61> a> 1 2935
28 QR =MEM A DO 7 o DB p—
o VSs DQS7* o =MEM A DOS N<7> D 2 FEaad
—ae o bw =MEM A DQS P<7> D prows
o Vss
25 B> =MEM A DQ<58> o DQ58 =MEM A DQ<62> a> l
2 B> =MEM A _DQ<59> o DQB9 =MEM A DQ<63> D =
o Vss
rnEe MEM A SA<O> 0 SAD EVENT* & VEM EVENT L oD = 4
18,12 8 7' BP3 S0 o VDDSPD MBUS PCH DATA (B 16 23 29 31 42 48 62 77 81 “Factory" (top) slot
TRPRR MEM A SA<1> o SAL SMBUS PCH CLK (T 26 23 29 31 42 48 62 77 81
O T PPOV75_SO_DDRVTT 7 29 30 67

516- 0229
ADDR=0xAO( WR) / OXAL( RD)

1u
10% 10% 10%
1ov 1ov 1oV
2 XsR 2 XsR 2 XsR
202 202 402

SYNC_DATE=MASTEH

%CMASTER:AMSTER
DDR3 SO-DI MM Connector A
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8

7

6

5

CPU CHANNEL A DQS O -> DIMM A DQS 0O

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

fII=

fII=

=

=

=

79 28

=

=

7920 27 11 MEM A DOS N<O> — MEM A DGS N<O> 1127 28 79 70 20 26 11 MEM B DQS N<O> — MEM B DOS N<O>
79 28 27 11 MEM A DQS P<0> VAKE_BASESTRUE — NMEM A DOS P<0> 11 27 28 79 79 20 25 11 MEM B_DQS_P<0> VAKE_BASESTRUE — MEMB DOS P<0>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE GND
7011 MEM A DO<7> — =MEM A DO<3> s 1 . vemB DO7> — =MEM B DO<3>
75 11 MEM A DO<6> e ST — =MEM A DO<6> 2 = o u MEMB DO<6> VRKE_BASETTRUE =MEM B DO<2>
70 11 MEM A DO<5> MAKE_BASE=TRUE : =MVEM A DO<1> . 70 11 MEM B_DO<5> MAKE_BASE=TRUE B DO<0>
7011 MEM A DO<4> VAKE_BASETTRUE — =MEM A DO<5> z 7011 MEM B DO<4> VAKE_BASETTRUE B DQ<4>
79 11 MEM A DO<3> VRKE BASETTRE — =MEM A DO<2> 2 79 11 MEM B DO<3> VAKE_BASETTRUE B DO<7>
70 11 MEM A DO<2> MAKE_BASE=TRUE : =MVEM A DO<7> . 70 11 MEM B_DO<2> MAKE_BASE=TRUE B DO<6>
o 11 MEM A DO<1> MAKE_BASE=TRUE : =MEM A DO<0> . o 11 MEM B _DO<1> MAKE_BASE=TRUE B DO<5>
- MEM A_DO<O> MAKE_BASE=TRUE : =MVEM A DO<4> . 70 11 MEM B_DO<0> MAKE_BASE=TRUE B DO<1>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 1 -> DIMM A DQS 1 CPU CHANNEL B DQs 1 -> DI
76 11 MEM A DOS N<1> — =MEM A DOS N<1> . 76 11 MEM B DOS N<1> B DOS N<1>
70 11 MEM A DQS P<1> MAKE_BASE-TRUE — =MEMA DGS P<i> 27 70 11 MEM B DQS P<1> MAKE_BASE-TRUE B DQS P<1>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
7011 MEM A DO<15> — -MEM A DO<11> . I . veMB DOcs> B DO<15>
7011 MEM A DO<14> VAKE_BASETTRUE —  =MEM A DO<10> 2 = 01 MEM B DO<14> VAKE_BASE-TRUE B DO<14>
70 11 MEM A DQ<13> VAKE BASETTRE — =MEM A DQ<12> p 7o 11 MEM B DO<13> VAKE_BASESTRUE B DO<13>
7011 MEM A DO<12> VAKE_BASETTRUE — =MEM A DO<9> 2 7011 MEM B DO<12> VAKE_BASETTRUE B DO<8>
7011 MEM A DO<11> VAKE_BASETTRUE —  =MEM A DO<15> 2 7011 MEM B DO<11> VAKE_BASESTRUE B DO<11>
70 11 MEM A DQ<10> VAKE BASETTRE — =MEM A DO<14> p 7o 11 MEM B DO<10> VAKE_BASESTRUE B DO<10>
70 11 MEM A DQ<0> VRKE BASETTROE — =MEM A DO<13> p 70 11 MEM B DO<9> VAKE BASETTRUE B DO<12>
- MEM A DO<8> MAKE_BASE=TRUE : =MVEM A DO<8> . 70 11 MEM B_DO<8> MAKE_BASE=TRUE B DO<9>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 2 -> DIMM A DQS 2 CPU CHANNEL B DQs 2 -> DI
76 11 MEM A DOS N<2> — =MEM A DQS N<2> . 76 11 MEM B DOS N<2> B DOS N<2>
7011 MEM A DOS P<2> VAKE_BASETTRUE — =MEM A DOS P<2> - 7011 MEM B DQS P<2> VAKE_BASETTRUE B DOS P<2>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
70 11 MEM A DQ<23> — =MEM A DO<23> . I . MMB DO<23> B DO<23>
79 11 MEM A DO<22> VAKE_BASETTRUE — =MEM A DO<22> 2 = 70 1 MEM B_DO<22> VAKE_BASETTRUE B DO<18>
70 11 MEM A DQ<21> VAKE_BASESTRUE — =MEM A DO<21> 27 7011 MEM B DQ<21> VAKE_BASESTRUE B DQ<16>
70 11 MEM A DQ<20> VRKE BASETTROE — =MEM A DO<20> p 70 11 MEM B DO<20> VAKE BASETTROE B DO<17>
70 11 MEM A DO<10> VRKE BASETTRE — =MEM A DO<18> 2 79 11 MEM B DO<19> VRKE BASETTRE B DO<22>
70 11 MEM A DO<18> VAKE BASETTRE — =MEM A DQ<19> P 79 11 MEM B DO<18> VAKE_BASESTRUE B DO<19>
7011 MEM A DO<17> VAKE_BASETTRUE — =MEM A DO<16> 2 7011 MEM B DO<17> VAKE_BASETTRUE B DO<21>
70 11 MEM A DQ<16> VRKE BASETTRE — =MEM A DQ<17> p 79 11 MEM B DO<16> VAKE_BASESTRUE B DO<20>
MAKE_BASE=TRUE — MAKE_BASE=TRUE
CPU CHANNEL A DQS 3 -> DIMM A DQS 3 CPU CHANNEL B DQs 3 -> DI
70 11 MEM A DQB N<3> — =MEM A DOS N<3> p 7011 MEM B DOS N<3> B DOS N<3>
79 11 MEM A DOS_P<3> VAKE_BASETTRUE — =MEM A DOS P<3> 2 79 11 MEM B DOS_P<3> VAKE_BASETTRUE B DOS P<3>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
79 11 MEM A DQ<31> — =MEM A DO<26> 27 70 11 MEM B DO<31> B DOQ<26>
79 11 MEM A DO<30> VAKE BASETTRE — =MEM A DO<24> 2 79 11 MEM B DO<30> VAKE_BASETTRUE B DO<30>
70 11 MEM A DQ<20> VAKE BASETTRE — =MEM A DQ<28> P 79 11 MEM B DO<29> VAKE_BASESTRUE B DO<28>
70 11 MEM A DQ<28> VRKE BASETTROE — =MEM A DO<25> p 70 11 MEM B DO<28> VAKE BASESTRUE B DO<29>
7011 MEM A DQ<27> VAKE_BASESTRE — =MEM A DQ<31> 27 70 11 MEM B DQ<27> VAKE_BASESTRUE B DQ<27>
70 11 MEM A DQ<26> VAKE BASETTRE — =MEM A DQ<27> p 79 11 MEM B DO<26> VAKE_BASESTRUE B DO<31>
70 11 MEM A DO<25> VAKE BASETTRUE — =MEM A DO<30> 2 70 11 MEM B DO<25> VAKE_BASETTRUE B DO<25>
79 11 MEM A DO<24> VAKE_BASETTRUE — =MEM A DO<29> 2 79 11 MEM B DO<24> VAKE_BASETTRUE B DO<24>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 4 -> DIMM A DQS 4 CPU CHANNEL B DQS 4 -> DI
76 11 MEM A DOS N<4> — =MEM A DOS N<4> . 76 11 MEM B DOS N<4> B DOS N<4>
7011 MEM A DOS P<4> VAKE BASETTRUE — =MEM A DS _P<4> 2 79 11 MEM B DOS P<4> VAKE BASETTRUE B DOS_P<4>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
75 11 MEM A DO<39> —  =MEM A DO<38> - 1 7 MEM B DO<30> B DO<38>
70 11 MEM A DO<38> VRKE BASETTRE — =MEM A DQ<39> 27 = 7011 MEM B DO<38> VAKE_BASESTRUE B DO<39>
27 11 MEM A DQ<37> VAKE BASETTRE — MEM A DQ<37> 1127 20 79 70 20 20 11 MEM B DQ<37> VAKE_BASESTRUE MEM B DO<37>
70 11 MEM A DQ<36> VRKE BASETTROE — =MEM A DO<33> o 70 11 MEM B DO<36> VAKE BASETTRUE B DO<37>
70 11 MEM A DQ<35> VRKE BASETTRE — =MEM A DQ<34> 2 79 11 MEM B DO<35> VAKE BASETTRE B DO<34>
70 11 MEM A DO<34> VAKE BASETTRE — =MEM A DO<35> 2 79 11 MEM B DO<34> VAKE_BASETTRUE B DO<35>
70 11 MEM A DQ<33> VRKE BASETTROE — =MEM A DO<32> p 70 11 MEM B DO<33> VAKE BASETTROE B DO<32>
79 11 MEM A DO<32> VAKE BASETTRE — =MEM A DO<36> 2 79 11 MEM B DO<32> VAKE_BASETTRUE B DO<36>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 5 -> DIMM A DQS 5 CPU CHANNEL B DQs 5 -> DI
70 11 MEM A DQS N<5> — =MEM A DQOS N<5> 27 79 11 MEM B DQS N<5> B DQS N<5>
7911 MEM A DOS P<5> VAKE_BASETTRUE — =MEM A DOS P<5> 2 7011 MEM B DOS P<5> VAKE BASETTRUE B DOS P<5>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
7011 MEM A DO<47> — =MEM A DOQ<46> s 1 . vEMB DOcaz> B DO<43>
79 11 MEM A DO<46> VAKE BASETTRE — =MEM A DQ<43> 27 = 7o 11 MEM B DO<46> VAKE_BASESTRUE B DO<46>
70 11 MEM A DQ<45> VAKE BASETTRE — =MEM A DQ<45> P 7o 11 MEM B DO<45> VAKE_BASESTRUE B DO<40>
7011 MEM A DO<44> VAKE BASETTRUE — =MEM A DO<41> 2 70 11 MEM B DQ<44> VAKE_BASETTRUE B DO<45>
70 11 MEM A DQ<43> VAKE BASETTRE — =MEM A DQ<47> p 79 11 MEM B DO<43> VAKE_BASESTRUE B DO<47>
70 11 MEM A DQ<42> VAKE_BASESTRUE — =MEM A DO<42> . 70 11 MEM B DQ<42> VAKE_BASESTRUE B DOQ<42>
7011 MEM A DO<41> VAKE_BASETTRUE —  =MEM A DO<40> 2 7011 MEM B DO<41> VAKE_BASESTRUE B DO<41>
70 11 MEM A DQ<40> VAKE BASETTRE — =MEM A DQ<44> p 79 11 MEM B DO<40> VAKE_BASESTRUE B DO<44>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 6 -> DIMM A DQS 6 CPU CHANNEL B DQs 6 -> DI
70 11 MEM A DQB N<6> — =MEM A DOS N<6> p 70 11 MEM B DOS N<6> B DOS N<6>
70 11 MEM A DQS P<6> MAKE_BASE=TRUE — =MEM A DQS P<6> - 70 11 MEM B DQS P<6> MAKE_BASE=TRUE B DOS P<6>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
0 11 MEM A DO<55> — -MEM A DO<51> . I . vEMB DOcB5S> B DO<54>
70 11 MEM A DQ<54> VAKE BASETTRE — =MEM A DO<54> 27 = 7o 11 MEM B DO<54> VAKE_BASESTRUE B DO<55>
7011 MEM A DQ<53> VAKE BASETTRE — =MEM A DO<49> . 70 11 MEM B DO<53> MAKE_BASE-TRUE B DQ<53>
79 11 MEM A DO<52> VAKE BASETTROE — =MEM A DO<53> 2 7011 MEM B DO<52> VAKE_BASETTRUE B DO<49>
79 11 MEM A DO<51> VAKE BASETTRE — =MEM A DO<50> 2 79 11 MEM B DO<51> VAKE_BASETTRUE B DO<51>
70 11 MEM A DQ<50> VRKE BASETTROE — =MEM A DO<55> e 70 11 MEM B DO<50> VAKE BASESTRUE B DO<50>
79 11 MEM A DO<49> VAKE BASETTRE —  =MEM A DO<48> 2 79 11 MEM B DO<49> VAKE_BASESTRUE B DO<48>
70 11 MEM A DQ<48> VAKE BASETTRE — =MEM A DO<52> 2 79 11 MEM B DO<48> VAKE_BASESTRUE B DO<52>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 7 -> DIMM A DQS 7 CPU CHANNEL B DQs 7 -> DI
76 11 MEM A DOS N<7> — =MEM A DOS N<7> . 76 11 MEM B DOS N<7> B DOS N<7>
70 11 MEM A DQS P<7> MAKE_BASE=TRUE — =MEM A DQS P<7> - 70 11 MEM B DQS P<7> MAKE_BASE=TRUE B DQS P<7>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
L . vEM A DOc63> —  =MEM A DO<SE> . J_ 70 11 MEM B DO<63> B DO<56>
= 01 MEM A DO<62> VAKE_BASESTROE — =MEM A DQX59> . — .51, MEM B DO<62> VAKE_BASE-TRUE B DO<59>
70 11 MEM A DQ<61> VAKE BASETTRE — =MEM A DO<60> p 70 11 MEM B DO<61> MAKE_BASE-TRUE B DO<61>
70 11 MEM A_DQ<60> VAKE BASETTRE —  =MEM A DO<57> 27 79 11 MEM B DO<60> VAKE_BASESTRUE B DO<60>
70 11 MEM A DO<59> VAKE BASETTRE — =MEM A DO<63> 27 79 11 MEM B DO<59> VAKE BASETTRE B DO<63>
70 11 MEM A DO<58> VAKE_BASETTRUE — =MEM A DO<62> 2 70 11 MEM B DO<58> VAKE BASETTRUE B DO<58>
70 11 MEM A DO<57> VAKE_BASETTRUE — =MEM A DO<61> 2 70 11 MEM B DO<57> VAKE_BASESTRUE B DO<57>
70 11 MEM A DO<56> VAKE_BASETTRUE — =MEM A DO<56> 27 70 11 MEM B DO<56> VAKE_BASETTRUE B DO<62>

NOTE:

MAKE_BASE=TRUE

MAKE_BASE=TRUE

Sandybri dge does not use DM signals per doc 438297 Huron River

SFF DG revl.0 Section 2.6.

13

11 28 29 79

11 28 29 79

11 28 29 79

SYNC DATE=06/ 22/ 201 7~ \

DDR3 Byte/Bit Swaps
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8 7 6 5 4 3 2 1

Page Notes DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)
72 67 30 27 7 6 PPLV5_S3
Pover al i ases required by this page:
- =PP1vS_S0_MEM B
~PPIVS_S3_NEM B + C3114 + C3115 + C3116 + C3118 + C3119 + C3120 1 C3121 1 C3122 1 C3123
e QI DmgaE o 0iF
- =PPSPD_SO_MEME (2.5 - 3.3v) 2 i 2 i 2 i 2 o 2 i 2 i 2 i 2 i 2 N
402 402 402 402 402 402 402 402 402
Signal aliases required by this page: 1 3100 1 3101
- =12C_so0 Me_saL —— 10UF —— 10UF
=12 soowe_son T, &% T, e
2 x5R 2 xR
603 603 e
BOM opti ons provi ded by this page: 31 9 PPOV7S S3 MEM VREFDQ B D
(o) J_
= * C3130 * C3131
——2.2u0F —— o0.1u0F
‘l‘ L SVREFDD  VSSo2
3 4 -
KEY o Vss XA o MEM B DQ<d> ao =
7o 1 (TR NEM B_CKE<0> 73 O CRED CRET o 74 NEM B_CKE<1> ™y 7 2B =MEM B_DQ<0> 5 o DQO ®RT D@C 6 =MEM B_DQ<5> ao
=15 VDD VDD oL 78 28 Py—=MEM B DO<1> ‘1o DL VvSsp-&
NCxZto NC Al5o ] 78 MEM B A<15> am ° 1o Vss DQS0* o 12 MEM B DQS N<0> Ve:im SR
79 11 (TR NEM B _BA<2> 79 o BA2 J3100 Aldg, 80 NEM B _A<14> Yern EERG (Y GND 11 o DVD J3100 DQGOC 12 NEM B_DQS _P<0> e SR re—
8145 VDD  FrrBae VDDl %2 13 15 vss  FRLESE vsso | 14
79 11 [TRy—MEM B Ac1z> 8 lom2iBe 2R Allg | NEM B Ac11> am 25 By =M B D02 5 | S b ] bwol MEM B DO<6> o
7 1 [T NEM B A<9> 85 0 A9 6 b Ao 86 MEM B A<7> Yan i RIRE e =MEM B_DQ<3> 17 o DB E b DY o 18 =MEM B DQ<7> Yea:im %
87 o VDD ] ~ VDDC 88 19 o Vss U.) - VSSC 20
75 11 [Ty MEM B Ace> 5 | 5 A8 E - A6 o2 MEM B A<6> am e 20y =MEM B Coce 2t | 5 DQ8 - D2p) 22 —MEM B DO<12> ao
79 11 (TR MEM B A<5> 91 o0 A5 Ao 92 MEM B A<4> Yanu BIRE e =MEM B_DQ<9> 23 o D® DQ13p 24 =MEM B DQ<13> Yea:im X
% 1 5 VDD VD24 2 1o Vss VSS o28
7 1 (TR NEM B A<3> 95 o A3 2o 96 MEM B A<2> am 28 By MEM B DOS Nel> 27 o DQs1* DML 28 D
75 11 [Ty MEM & Act> L8 DA AOQ L 08 MEM B A<O> amu e 20 By =MEM B 005 pei1> 20 | 5 DQst RESET* |20 MEM RESET L am e o
% | 5 VDD VDD | 100 a1 |5 vss vss | 2
79 11 [TR)—MEM B CLK P<0> 20t 1 5 CKo K1 ] 102 MEM B QLK P<1> Yen NG 28 Py =MEM B DO<10> 3 | 5 DQALO DQL4 o 32 =MEM B DQ<14> o =
79 11 MEM B _CLK N<O> 103 CKO* CK1* 104 MEM B COLK N<1> 11 79 28 =MEM B _DQ<11> 35 DQL1 DQL5 36 =MEM B_DQ<15> 28
> oS o < @ o 2ot @ C
79 11 [TRy—MEM 8 Aci0> 107 | 5 AL0/ AP BALQ ] 108 MEM B BA<1> Yeau NG 28 By =MEM B DO<16> 3 | 5 D6 DQR0p-{ 22 SMEM B_DO<20> Yea:im X
79 11 NEM B_BA<O> 109 BAO RAS* 110 NEM B RAS L 11 79 28, =MEM B DQ<17> 41 DQL7 DQR1 42 =MEM B DQ<21> 28
o o o @ L= e pitcq ==
7 1 [T MEM B VE L 113 0o WE* So* o 114 MEM B CS L<0> Yeau NG [a:im =MEM B _DQS N<2> 45 o DQs2* DMZC 46 a\D )
79 11 [TRy—MEMB CAS L 115 1 5 CAS* QDT0 [ 12¢ NVEM B_ODT<0> Yanu RIRE 28 By MEM B D05 o> 27 1 o DQs2 VSS o 28
117 118 49 50 -
o VDD VDD o Vss DR2¢ VEM B DQ<22> a2
79 11 [TRy—MEM B A<z 19 | 5 AL3 Tl | 120 MEM B ODT<1> M 20 By =MEM B Doc18> 1| 5 DQ18 D@3 | 52 =MEM B DQ<23> Ve 3
79 11 [Ty MEMB CS Let> 121 1 5 si* NC o282 NC 20 By =MEM B DOc10> % 1o DQL9 VSSol
123 124 55 56
o VDD VDD o o Vss D28 DQ<28> Yea:im g
NCE4-o TEST VREFCAQ | 126 20 By =MEM B DO<24> 57 | 5 D@4 DQR9 | 58 —MEM B DO<20> Ve S
27 1o Vss VSS o] 128 28 (B y—=MEM B DO<25> 2 1o D@5 VSS ol %0
2B =MEM B_DQ<32> Ei o DQB2 Dq;ec E: =MEM B_DQ<36> & = :; o VSS DQS3* o :j DS N<3> Yazm
79 28 11, MEM B_DQ<37> D®B3 D@7 =MEM B_DQ<37> 28 G\D DMVB DQs3 DG5S P<3> 28 fr—
> o oo @ o DY o s @
2B =NEM B _DQS N<4> 135 0o DQs4* DM‘C 136 aND Yan] Ela:im =MEM B_DQ<26> 67 o) DQR6 DQ;DC 68 =MEM B_DQ<30> D 28
26 By =MEM B DQS Ped> 137 | 5 D84 VSS o] 138 20y =MEM B DO27> 1o be7 D@Ly 2 =MEM B DQ<31> o
139 140 = 71 72
o Vss DB8 MEM B DQ<38> D @ o Vss VSS o
Bla:n =MEM B_DQ<34> 141 ') DB4 Dqggc 142 =MEM B_DQ<39> B 2 KEY.
28 (B —=MEM B DO<35> 14 | 5 D@5 VSS o] 14
145 o Vss DQt4 146 =MEM B_DQ<44> Vea:m X 51650806
2B =MEM B_DQ<40> 147 0o D40 DQ;g,C 148 =MEM B_DQ<45> D
28 By =MEM B Do<a1> 19 | 5 DAL VSS o 120
191 | 5 vSs DQS5* | 152 SMEM B DS NS> oo
o) 153 DVB DQS5 154 =MEM B DQS P<5> 28 £ 4
ZEE =MEM B _DQ<42> 157 0o D42 D@ec 158 =MEM B _DQ<46> @ 28 B
28 =MEM B DQ<43> 159 D3 D47 160 =MEM B DQea7> 28
@ o ot D
28 By —MEM B DOse8> 162 | ) D48 DQB2 | 264 =MEM B DQ<52> o
28, =MEM B_DQ<49> 165 DQ49 DQB3 166 =MEM B_DQ<53> 28
= o o @
26 By =MEM B DOS 6> 169 | 5 DQS6* DVB | 170 o) <
26 (B y—=MEM B DOS Pe6> 17t | 5 Ds6 VSS o1 172
1515 VsS DB4 | 174 =MEM B DQ<54> o
2B =MEM B_DQ<50> 175 ') DQBO D®SC 176 =MEM B_DQ<55> D PPOV75_S3 MEM VREFCA B 31
28 () =MEM B DO<51> 177 | 5 DQBL VSS ol 178
10 15 VSS DQB0 o180 =MEM B_DQ<60> oD =
e VEM B DO-56> 11 [ 0 o6 DOs1 |82 —MEM B DO<61> D + C3135 1 3136
28y =MEM B DO<57> 18 | 5 DQB7 VSS o 182 —— 2.20F —— 01w |
15 | o vss DQS7* o186 =MEM B DQS Ne7> oD = . o . o
—ae 187 DW? DQs7 188 “NEM B DS P<7> 2 P
o %, o @
28 By MEM B DOs58> 01 | ) DQB8 DQB2 0|29 =MEM B DQ<62> o l
ez’ =MEM B_DQ<59> 193 0o DQB9 DQ53C 194 =MEM B_DQ<63> Ve:m 5 =
105 | 5 vss VSS o |106
77 75 74 73 MEM B_SA<0> 97 | 5 SA0 EVENT* 5 |19 MEM EVENT L oo 27 4
*969%2%% 3% pPava so 199 o VDDSPD SDAC 200 MBUS PCH DATA LB 16 23 27 31 42 48 62 77 81 N
623 22 20 19 " Expansi on" (botton) slot
7 54 52 51 50 MEM B _SA<1> 201 o SAL SO‘C 202 SMBUS PCH _CLK LTI 16 23 27 31 42 48 62 77 81
203 ') Vv Vv o 204 PPOV75_SO DDRVTT 7 27 30 67
1 1 205 206
1 C3140 R3140 R3141 O MIG PIN MIG PI NO-
s e Lok 27 | 5 MIG PIN MG PI N o 2% 3150 A
2 10w 10w 2° 15 MIG PIN MG Pl NO-—222 1UF ISYNC VASTER=MASTER SYNC _DATE=NMASTEH
2 cerm MLE MLE 211 MIG PI N MT 212 10% TTTLE
oz 2 %2 2 w02 O GPINO 2 1%
) DDR3 SO- DI MM Connector B
51650806 V C Appl e I nc D
SPD ADDR=OXA4( VIR) / OXAS( RD) o :
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CPUMVEM SO
'R3205
10K
59
1/ 16W
V- LR
, 402
o P1V5CPU EN @ 72
50 48 33 92 31 26 20 2.0, 5, _PP3V3 S3 CPUVEM SO
CPUMEM SO @205 |Bf
mlzo%&l SSVBNSTFEAPE ||\
A2 1
1/ 16w
! A
o5, 2GSk
P1V5CPU EN L
CPUMEM SO = cPUMEM SO
Q8200 | B 2B @205
SSMBN37FEAPE SSMBN37FEAPE
sorses | K<y > | Sorses
= t—
M- X
s[G7 ST 1S © Gs
23 19 (TR | SOLATE CPU MEM L PM SLP S3 L Yan CEURERE
CPUMVEM SO
= 'R3210
10K
5%
1/ 16W
e
, 402
MEMVTT EN
59 57 46 4 43 42 32 30 7 6 _PP5V_S3 ¢ MEWTT EN ey es0 67
74263268%1 8o
CPUMVEM SO
CPUVEM SO CPUVEM SO Q8210 |\Bf
R3215° R3202* SSMBNSTREREE |k
100K 100K —
5% 5%
1/ 16W 1/ 16W
M- LF ME-LF 5
402 , 402 , 2|G ST
MEMVTT EN L
CPUMVEM SO = CPUMEM SO
Tos® @200 |2k 2Py Q8210
o SSMBN37FEAPE SSMBN37FEAPE
SSM5N37FEAPE SOT563 KH > SOT563
sorses o — -
Y M- M-
x® 2[G7 ST 1S © Gs
o n PLT_RESET L
T3] o S e e o
PP1V5 S3 6 7 27 29 67 72
M
CPUMZEl*SSO CPUMVEM SO CPUMVEM SO
& . 1 3216
SSMBN37FEAPE R3216
20K ——0.1UF
ESET_| LS5V _L ) sorses 5% T, v
[U] 1/113\;\/ 2 Sem
% 22’5'2 402
50 10 ry—CPU_MEM RESET L 8 — CPU MEM RESET L ol T8Te MEM RESET L _fryymy 27 20
—  MAKE_BASE=TRUE <« o
CPUMEM S3
R3217
0
' >
50
116w
V- UF
w0z
Step SOLATE_CPU MEM L PLT_RESET_L PM SLP_S3_L| PMSLP_S4_L CPY_MEM RESET_L MEM RESET_L MEMVTT_ENJ P1V5CPU_EN
SO 0 1 1 1 1 1 CPY_MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 o o 1 1 1 1 0 1
s3 3 0 0 0 1 X 1 0 0
4 0 [0] 1 1 X 1 0 1
5 0 1 1 1 0 (*) 1 1 1
t o 6 0 1 1 1 1 1 1 1
[S0) 7 1 1 1 1 1 CPY_MEM RESET_L 1 1
(*) CPU_MEM RESET_L asserts due to loss of PM MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPI Q.
NOTE: In the event of a S3->S5 transition | SOLATE CPU_ MEM L will still be asserted on next S5->S0
transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Sof t war e
must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

The circuit bel ow handles CPU and V power

during SO->S3->S0 transitions,

as wel |

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

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavior

VWHEN HI GH: CPU 1.5V remains powered in S3, VIT follows SO rails,

VWHEN LOW CPU 1.5V follows SO rails,

P1V5CPU EN =
MEWTT_EN =
MEM RESET_L =

(1 SOLATE_CPU_MEM L + PM SLP_S3_L)

(1 SOLATE_CPU MEM L + PLT_RST_L)

VTT ensures clean CKE transition,

* PM SLP_S4_L
* PM_SLP_S3_L

11 SOLATE_CPU_MEM L + CPU_MEM RESET_L

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

73 45 17 & (TR PM SLP S4 L

1V5

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

85 73 72 15 12 10 7 6 PPLV5 S3RSO

SO "

85 76 74 73 72 66 56

PGOOD" for CPU

PM_MEM PWRGD pul | -up to CPU VTT rail

is on CPU page

PM MEM PWRGD oD 0 17 7
'R3222
10K
ew CRITICAL |6
Ve CF
02
R3220" 2 b | @®220
27. 4K | (= DVB53DOUV
1% SOT- 563
e PM MEM PWRGD L 2 |G =
02, 1H
s CRITICAL
s
P1V5 SO DIV s (7 @220
&y DVB53DOUV 1
SOT- 563
4
R3221° NS
35 2K C3220 *
2K 0. 001UF ——
116w 20—
VELF 2
02, o

MEMWTT d anp

Ensures CKE signals are held lowin S3

PPOV75 SO _DDRVIT

67 29 27 7

59 57 46 44 43 42 32 30 7 6 PP5V_S3 CPUMEM_SO
CPUMEM SO @250 |2
1 SSM5N37FEAPE
R3251 sorses | <
5% 1
1116
! &
s :[c* st
VITCLAMP EN
CPUMVEM SO
8250 ol NO STUFF
1
SSMBN37FEAPE 3251
sorses | K< 0.001UF ——
H & e
A 02
s|G7 S|
67 30 8 [T MEWTT EN

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

ISYNC MASTER=ANNE _K90!

CPU Menory S3 Support

SYNC _DATE=06/22/201d
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®

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

ETARY Pl RTY_OF APPLE COMPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

i

32 OF 109
30 OF 86

8

7

6

3 2

1




2

PP3V3 S3

50 48 33 32 30 26 24 18 8 7 &

73772 55 54

NOTE: Must

buffers at once

not enabl e

nmore than

two SO DI MM mar gi ni ng

or VRef source may be overl oaded.

il VRI;E:;3O3
PPVTTDDR S3
R;3318 o Tom oad 200 PLACE NEAR=J2900. 1: 2. 54mm
L JHORT,  pPava s3 VREFMRGN DAC A mex L oa
Nae M N_RECK-W DTHEO, 5 VREFMRGN VREFMRGN
VOLTAGE=3. 3V . .
nae C:;E}Z%E s g313u?=1 VREFMRGN A VREFMRGA PPOV75_S3_NEM VREEDQ A 027
2y % oRT AL G302 @ 3302 PR EES s T
S 2 2 &2 VREFMRGN 0. 12%5, _— 2l MAX4253 VOLTAGE=0. 75V
402-LF 402 U3300 iov V- ucsp 133
8 cerm VREFMRGN DQ SCDI MVA BUE
VDD M
81 77 62 48 42 31 29 27 23 16 m_SNBUS PCH CLK SCL veop  VOUTA[L VREFMRGN SODI MVA_DQ 1k PLACENEAR=R3303. 2: 1mm
VE- LF
SMBUS PCH DATA 7 N 2 VREFMRGN_SODI MVB 0z
81 77 62 48 42 31 29 27 23 16CEH—SN SDA 5 vaur DQ
a0 g vourg4 VREFMRGN SODI MV _CA
Addr =0x98( R) / 0x99( RD) 10a1 vouTDls VREFNRGN MEMVREG FBVREF VREFMRGN
NOTE: MEMVREG and FRAMEBUF share R3305
D 200 | PLACE_NEAR=J3100.1: 2. 54nm
3] a DAC output, cannot enable VREFMRGN 1
both at the same time! 'R3301 1o
100K NE[);F
Tiew VREFNRGN PPOV75_S3 MEM VREFDO B o2
£ NE-LF ol U3302 VREFMRGN M N_LTNE_W DTFE0. 3 mm
21 = MAX4253 Voitaceso rsv 2™
omT MENG Rasoe i
L a VREFMRGN DQ SCDI MVB_BUE 1 2
R3319 - < kY ace ennerasos. 2
+ v 1
ANV S CT T ot
NNEGK_W DTH-0. 2
Noe Valthaea sv e ™ CRITI CAL
0z Vs OEGZJ A o| VREFMRGN VREFMRGN
0. 1UF —— VCC VREFMRGN R3309
20% T B 200 -
a8 U3301 ﬁ';;oioz PLACE_NEAR=J2900. 126: 2. 54mm
402 PCA9557 0
&N . 116w
s (o) POLE x NC sty VREF
A0 P17 VREFNMRGN DQ SODI MVA _EN 2 C3304 1 VREF PPOV75 S3 MEM VREFCA A 27
Addr =0x30( WR) / 0x31( RD) 4la1 Pl o VREFMRGN DQ SODI MVB_EN 0. 1UF M NCREGK-W DTHEO. 3
S51A2 P3| 10 VREFMRGN CA SODI MVA EN — 20% —— R:,;:é}gj_o VOLTAGE=0. 75V
P4l 11 VREFMRGN CA SODI MVB_EN e 2 VREFMRGN CA SCDI MVA BUE
P5|_12 VREFMRGN _MEMVREG EN 1/1;/é'w PLACE_NEAR=R3309. 2: 1nm
81 77 62 48 42 31 29 27 23 16 m_SNBUS PCH CLK 1lscL P6|13 VREFMRGN FRAMEBUF _EN e L
8177 62 48 42 31 20 27 23 16Ty SVBUS PCH DATA 2|spa P74y NC
R RESET*[515 VREFMRGN
PAD R3311
~ o 200 PLACE_NEAR=J3100. 126: 2. 54mm
VREFMRGN
L 'R3307 PPOV75 S3 MEM VREFCA B .
100K VREFMRGN M N_LTNE_W DTFE0. 3 mm
5% M N_NECK_W DTH=0. 2 mm
26 [T PCA9557D RESET L KEEFW R:igglz VOLTAGE=0. 75V
RST* on 'platformreset’ so that system 2 402 VREFMRGN CA SODI MVB_BUF
wat chdog wi || disabl e margining. ﬂlj"/snw PLACE_NEAR=R3311. 2: 1nm
= M- LF
NOTE: Margining will be disabled across all 402
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF nargining circuit stuffed ’\I/?ZE;OBS
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON 100K VRg;:_}OzGS] N
5%
11650004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT frout : VREFMRGN
, 402
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT 202 R3%321K4
A1 VREEVRGN _MEMVREG BUF 1 ’\/\/\/2 DDRREG FB Flos 04
- LMo,y PLACE_NEAR=R7315. 2: 1rm
VE- LF
402
age Not es —
Power aliases required by this page: 'R3313
- =PP3V3_S3_VREFMRGN 100K
o6
- =PPVTT_S3_DDR_BUF iew
V- UF
402
Signal aliases required by this page: 2
- =1 2C_VREFDACS_SCL
- =l 2C_VREFDACS_SDA =
- =12C_PCA9557D_SCL
- =12C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Crcuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng ?ﬁew
.l
Crcuitry. 2 ng
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) | TS A
DAC Channel : A B c c D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
P 7D Pi n: 1 2 4
CA955 3 5 6 Appl e I nc.
Nom nal val ue 0. 75V (DAC: 0x3A) 1.5V (DAC: 0x3A) 1.267V (DAC:. 0x8B) ®
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 1.056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.501V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +3.4mA - -3.4mA (- = sourced) +33UA - -33uA (- = sourced) +6. 0mA - -5.0mA (- = sourced) | TO MU NTAIN TH S DOCUVENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
DAC step size: 7.69nV / step @ output 8.59nV / step @ out put 1.51nV / step @ out put 111 NOT TO REVEAL OR PLBLISH I T I N VWHOLE OR PART
IV ALL RI GHTS RESERVED
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5

4

oM T L3470
0. 6NH+/ - 0. 1NH 0. 85A P st 15 .S
1 2 o1 PCIE AP R2D PI_P 1H2 0 1E PCIE AP R2D C P Van B
NOSTUFF 201 NOSTUFF 12 g g 1w 16V X5R: CERI201 PCIE AP R2D C N 16 81
: G3470 rg34r1 ps | e =
¥/- 0. 1PF ¥/- 0. 1PF C3430
5 25V 2 28Y =
2% 2% PLAGE_NEAR=13401. 17: 2. 54mm
201 201
= L3471 =
oM T 0. 6NH+/ - 0. 1NH- 0. 85A
1 2 81 PCIE AP R2D PI| N PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
201
NOSTUFF |1 ?304!5’!7:2) NOSTUFF |1 E:304|5'7:3 117S0002 4 RES, Oohm 0201 L3470, L3471, L3472, L3473
" 5%;/0. 1PF 5%;/0. 1PF
G 2 6
201 201
L3472
OM T 0. 6NH+/ -0. 1NH 0. 85A
1 2 PCIE AP D2R P o 1 o 3V S3 W.AN FET
I\BSTU:E 0201 NOSTUFF PCILE AP D2R N @ 16 81
474 3475 B MOSFET TPCP8102
R3400 e e
¢ AP_TEMP SMB SDA R 1 ’\/(\)/\/2 SMBUS SMC 0 SO SDA o ctm 2 o cim 2 e i
9 T ToW VFTFa02 CED © 5 @0 51 o 0201 0201
RDS(ON) 20-30 MOHM @. 5V
R3401 = L3473 =
LoD NG 0.727 A (EDP
« AP TEMP SMB SCL R A0, SMBUS SMC 0 SO SCL 45 45 51 80 Ov'TO.GNI—H—/-O.lNH-O.85A (EDR)
e AVAVAYS Sy T © 45 48 51 @ 1m R
R3402 Nu"u"'l 0201 NOSTUFF,
0 3476 3477 CRI Tl CAL
FI_EVENT L R 1 2 FlI_EVENT L
= wrmew VV\ e = {oD < «© 0.1 0.1 @450
10% 10%
o 2 o 2 TPCP8102
xsn;f:y xsn;f:y 15550367 M W DTH=0. 4 mm 23V1K- SM
L L 727 MA PEAK L3404 M N_LI NE_W DTH=1 mm =
= = 606 MA NOM NAL MAX FERR- 120- OHM 3A ~
E AP RPD P PP: AN PP: AN_F
016 PCI R2 46 6 PP3V3_WL, LYY Y e PrRve AN - :q Pravs S8
N_LI NE_W DTH=1 m 0603 Gl
N_NECK_W DTH=0. 2 fm L
o f
016 PCIE AP R2D N C3422 c3421 * 1 BT e ez sam N c3451 * R3451
0. 1uF —— 0.1F —/— —— jor 0.033UF —— 10K
51650582 o L] o L T, o " iov yaew
CRITI CAL o s e 3450 ey R3450 |,
J3401 s.6 POE AP DPRPI P PACENERRrasion 20rz sam : I 2 P3V3WAN SS K, PM WLAN EN L
oRITICAL
500513-0%02 Al RPORT T
F. ST- 5M 13401 L yisw
a2 o~ a1 016 POE AP D2R PI_N 90514 100K - ot w0z
O SRS
1 I S . s _PCIE CLKIOOM AP P ame s
- 4 3 - 8s ¢ PCIE_CLK100M AP_CONN P —_—
O O
- ool - o3 POE CLKIOOM AP COWN N (Y'Y Y\ : POE CLKIOOM AP N am s =
= 8 O C 7 PLACE_NEAR=J3401. 11: 2. 54nm
10
0 O —1%=
O O o=
14 13 BL UETer i i
e ©° s Supervi sor & CLKFREG # | Sol ati on
-
8 O O 7 =
O O = | = +/ - 20%
20[ 0 oo USB BT P . Del ay 60 s +/ 0%
22 21 P
24 00 23 -
26 0025 i 1 USB BT N CED & 2
O O
28 27 PP3V3 S3 BT F
2012 oo NN e WBTHED 5 L3406 PRAVA_VLAN F PP3V3_S3
00 M N_NECK_W DTH=0. 2 mm N a 6 7.8 18 24 26 30 31 32 33 48
3432 N N 8o7sf 872 %8
L | PP3V3 S3 6 78 18 24 26 30 31 32 33 48
34 ~ a3 l])nfluz 50 54 55 72 73 CR c
] FERR- 120- OHM 1. 5A TI CAL
l (% 2 0409 LF R3453 'R3454 o5
L 0z PLACE_NEAR=13401. 27: 2. 54rm 100K 232K 1 C3440
= = . 2w u3440 ——0. 1uF
—— 0%
== i b L SLGAAPO16V . i
= 2
P3VBWANVMON 405
6 AP_RESET_CONN_L
4 AP_RESET_L
<) 20
AP_PWR_EN
amy e 7
6 AP_CLKREQ Q L B @ 16 23
AP_CLKREQ L
PCl E WAKE L @ 6 17 26
'R3455
51850815 100K
CRI TI CAL Lo 1
J3402 =
819Q- 3506- K281

s PPSV_S3 ALSCAMERA F

50 54 55 72 73
Sore 33 43 220

30’31 33 33 18

SMBUS SMC A S3_SCL

M N_LT NE_W DTH=0.
M N_NECK_W DTH=0.

t

SMBUS SMC A S3 SDA

I 6 45 48 54 55 84

80 6 USB CAMERA CONN P

LB © 45 48 54 55 84

80 6 USB CAMERA CONN N

000000

|

CRI Tl CAL
L3407
90- O

DLPONS
SWLVER 1

5 mm
2 mm

ALS
CAMERA

275 mA peak

206 mA nomi nal max

YL

USB_CAMERA P

YL

USB CAMERA N

PLACE_NEAR=J3402. 2: 2. 54MV

PLACE_NEAR=J3402. 6: 2. 54MV

L3408
FERR- 120- OHM 1. 5A
o— 2| 11 Lt PP5V_S3

6 7 30 42 43 44 46 57 59 60 61

0402- LF

66'67 72

MASTER=K91 M.B

SYNC _DATE=05/ 15/ 2010
—

TTILE

I SYNC

X19/ ALS/ CAMERA CONNECTOR

C} Appl e I nc.
®
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40 36 30 26 15[TT) PLT RESET L

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

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

LOAD DI SCHARGE

-> FROM PCH GPI O

CRI TI CAL
U3500 — PP3V3 SO SWSD PWR 4
TPS2065- 1 —
2 lino D&Nayro| &
71 62 61 57 54 52 51 50 49 48 3 7
Al gy § PRS0 N ‘1’”8: PP3V3 SO SW SD PVR 4
85 77 75 74 73 72 aur2 — VAKE_BASE=TRUE
4 | _ 35350004 OFF MN TR WDTHD. 4
37__ENET_CR PWREN EN o hs X NOS \h;ICl?AG(E::SVg(V 0.2 mm
:)—
. 103502 |t C3503 R3500
an PRy - ToUF~ L0 1UF EYAN PPaVE S0 soag 595 5 % 6 s
1 C3500 (* C3501 o 3%, o1 I/ 16w SeTaf B NN RNBR
1 YoUFr Lo 10F a4 o 2 S 2 35% cerm vty BEHUBBHE
- 2%, - 19% 603 402 2402 501!
2 ¥R 2 X7R- CERM R3
603 202 10§
e 1/ 12W
CLF
il R3502
SDCONN OC L R 1 2 SDOOWN_OC L
5%
1/ 16W
MESLF
402
50 40 52 91 30 20 23 1907 ¢ PP3V3 S3
C3510 *
1UF
10%
0V
X5R 2
4021
= 4 ocrRmica
VoD
U3511
SLAAP014V
TDFN R3
OW PVWR 2 |[LowPwr g14
ENET L v
37 23 [T RST | RST.OUT*| 4 S| G ENET RESET R L AAAL ENET_RESET L oo o7 e
gll =22 1/510/§W
1 2 . SLG ENET RESET L 3 [RST_I N MjbliF F@ggfﬁl
kﬁ?‘é’ il s _SDCONN DETECT. & P @' (D)8  SDCONN STATE CHANGE 0
402 R3510* P ) O D ** ** _ 70 pcH @RI O 1/120\7\7%
10K FROM SD CONN - > DET_CrvaD V65
a2 NSO 7 ENET_CR DETECT L gon 7 -> TO ENET CHIP 2
MF- LF & _our]
402 , - *** Need to confirmw th SWwhether LATCH is required.
aD B ( SDCONN_STATE_RST_L will be required with LATCH)
= [t} o
DLY bl ock is 20nms noni nal
When ENET_LOW PWR deasserts, RST_OUT# deasserts for >80ns, then agserts for 10ns
regradl ess of RST_IN# state. Qtherwi se RST_QUT# fol |l ows RST_I N#
PLACE_NEAR=US900. 26: 5. 1MV SD RD NE
PUAGE NEAR-B900. 75: 5. 1M
PUACE NEAR-B900, 24. 5. 1M
PUAGE NEAR-AB900. 72- 5. 1M 516- 0225
PUACE NEAR-B900, 52. 5. 1M
PUAGE NEAR-AB900. 55: 5. 1M J3500
PUACE NEAR-B900, 55: 5. 1 SO CARD. K19- K24
CRI TI CAL F-RT-TH
L3579 L3500 o|vss
FERR- 10- OHM 300MVA 47NH 1. 30HM o |vss
o2 a7rEy—ENET_OR QLK 1y y 2 g2 SDCONN CLK L 1 Y Y 2 g S N CLK o |ak
o 37 o ENET_CR QWD R3561 33 . RIA, 2t _wiow el s 52 SDCONN_CMD 0402 S| aw
o ey ENET CR DATA<0>  R3S71 53 1 \nAA"2 s wsew il o s2 SDEONN DATA<0> o | oato
52 37(@ry—ENET_CR DATA<1> R3572 a3 ANA s stsow we-e] 00 52 SDOONN_DATA< o |paT1
o s7qgryENET CR DATA<2> R3573 33 . AN 2t ait6w_ue-Lel oo 52 SDDONN DATA<2) o | paT2
o2 o1C@y—ENET_CR DATA<3> R3574 33 AANA A aiew el oo 22 SDDONN_DATA<3) o | coroats
o s7(gryENET CR DATA<4> R3575 33 AN A tow el aoe 52 SDEONN_DATA<4| d 3 | pata
o2 o1 CEry—ENET_CR DATA<5> R3576 33 . ANAA—S_wtow el oo 22 SDEONN _DATASS| 1 5 [pats
52 s7(Ery—ENET_OR DATA<6> R3577 33 EAAA A wriew el oo 52 SDOONN DATA<§E 4 3 | oate
a2 a7 ENET_CR DATA<7> R3578 33 . > e 116w wE-LE| 402 a2 SDDONN_DATA<7 1
fa:im A%AAY; O | DAT?
s SDEONN_DETECT] 1 0 | cARD_DETECT_sw
1 O | cARD_DETECT_G\D
v IS, we 4 0 | WRI TE_PROTECT_SW
5 PP3Y3 SO _SW SD| PWR 1o | voD
NOSTUFE NCSTUFF NOSTUFF NOSTUFE NOSTUFF 1 C3570 15 | sHp_Pi N
1 C357 1 C3574| [+ C3576| [+C357 1+ C3580 1 C3571 1 §5pF 4 o |sHD_PI N
—L ToPF L 15 L 6P L 7opF | - 10PF L g 2PF 0 S ;
28 T, 3% Y T, 3% 28y T, g0 2 2 22 2 O |SHLD PIN
2 COG CERM 2 OG- CERM 2 oG 2 COG CERM 2 CoG 2 CERM 402 O |SHLD_PIN
0201 0201 0201 0201 0201 402
UFF UFF UFF UFF NOSTUFF
1 C3573 1C3575 |+ C3577 [+ C3579 [1C3581 =
L T0PF L T0PF L TOPF L T0PF L TOPF
- ~ &% ~ % ~ ~
206 CERM 206 CERM 206 CERM 206 CERM 206 CERM
0201 0201 0201 0201 0201

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

SYNC NMASTE|

91 M.B SYNC

DAT

5/ 26/ 2010

SD READER CONNECTOR

d} Appl e I nc.
®
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CRI Tl CAL
OV T_TABLE
. PCIE T29 R2D C P<0> _C3600 : Hw—rsvwm w PCIE T29 R2D P<0> V19 | per G U3600 FET 0Pl V21 » PCIE T29 D2R C P<0> C3640 |- _PCIE T20 D2R P<0> -
0. 1UF . PCLE_T29 R2D N<O> T19 T21_, POIE T29 DPR C N<O> 0, 1UF
oo PCLE T29 R2D C N<0> C3601 : I . PER O_N FTCZB(%A PET_O_ . C3641 : 2 ~POE T29 DR N<O>
0. 1UF CERL (i 2 0. 1UF
.- PCl E_T29_R2D C P<1> CBGOO%Ué I_iw_m_ym . PAE T29 ROD P<i> P19 | per 1 p % per 1 Pl P21 o POLE T29 D2R G P<l> C3604%ué 2 POE T20 D2R P<i> -
A ML9 M1 y
oo mm POE T29_R2D C N<1> C3603 1|2 w POLE 129 R2D Ml PER_1_N|y i A «POE T29 D2R C Nel> C3643 1|2 _POE T29 D2R N<1> oo
0. 1UF 0 ) T 0. 1UF g ;
g H /
oo PCl E_T29_R2D _C P<2> C3600;1Ué I-iw—rsvwm . PO E T29 ROD P<2> K19 | peg 2 p & E|per 2 pl K21 o PCIE T29 D2R C P<2> C3604fué 2 POE T20 D2R P<2> -
~ H19 H21 y
oo mm_POE T29_R2D C N<2>  C3605 1|2 w POE T29 R2D N<z> PER_2_N L PET_2_| 2 PO E 729 DR C N<2> C3645 1|12 PO E T29 D2R N<2> oo
0. 1UF 0 ) — 0. 1UF g ;
oo PCl E_T29_R2D _C P<3> C360016Ué I_iw_m_ym W PAE T29 ROD P<3> F19 | per 5 p ol per 3 Pl F21 o POILE T29 D2R G P<3> C360416Ué 2 POE T20 D2R P<3> -
~ D19 D21 y
ooy PCLE T20_R2D C N<3> C3607 1|2 w POE T29 R2D Ne<3> PER 3N LPET_3_ w PCLE 129 D2R € Mgz C3647 1||2 _PCIE T29 D2R N<3> qom s
C1UF g i C1UF g ;
o 14 R3610m STUFF B21 0- 14 PP3V3_T29 716 10 26 34 35 36
b T2 2 2 1P NONDCO wkerh FL T29 PCIE WAKE L R365% Aan_ 1
DEBUG For nonitoring current/voltage R3611 0 20 10K % 1/20W M 201
2
TP_T29 NMONDCL 01 P NPCL NONDCL PERST* | E6 T29_RESET L am =
NO STUFF
g E14
TP T29 MONOBSP  C3615 :|: T29 NONOBSP K17 | yonossp RSEN T29_RSENSE
DEBUG For nonitoring clock 0. 1UF ° - )
TP_T29 MONOBSN  C3616 |- T29 MONOBSN M7 | vonoss R3?%§
. 1UF 2 ; Y
w035 51 20 19 10 - _PP3VE_T20 0. 1u o
_ 603,
RBI As|_E16 T29_RBI AS
R3690!| |'R3691 C3690i R3692!| | R3623'| |'R3622 |'R3621
1UE 3. 10K 10K 10K
3. %Ié %6 3K 8% v legg‘} 13%‘7 °°15¥v °°15¥v [ Not used in host node
M:'lbw SO o7 T s 202, avs,[ 462" L 462" BPoERST -, KL TP _T29 PCIE RESETO_L
40271 |2 OM T_TABLE 5 & .92 TP 129 PCIE RESET1 L
P3 %] PCI E_RST_1
= s T29_CLKREQ I SO L o E ckreo o710 7 B
.|, weso {. a0 ol e A b cEmaam s =k
(T29_SPL_MOSL) o 8999 4 (T29_SPL_M SO 5ok To0 GPl O=2= 4 ra £ aLkreo 2+ | g PCI E_RST_3*
0 L4 " T3
(T29_SPl_AK)  6]c okxg 1. 8v ey T29_RSVD PaE_CLKREQ 3 |% O 4 o JTAG LSP TOI am e PP3V3_T29 7 16 19 28 50 35 36
A olr JTAG T29_TNS 0
(T29 SPL_CS 1) 1ds. 2 w T29_SPI _NOSI PL|ee o ) s R JTAG ] SP TCK <
T2OROM WP | 3 =129 SPL_M SO 13| EEDO " |t T__JTAG 1 SP_TDO S ‘R3698
wh = T29_SPI_CS L ] ee cor| & s R3¢
T2 DL 7dHopL s T29_SPI _CLK L2 ee ak|U REFCLK_100_I N_P| PCl E K100M T29_P 16 81 %Z.,lf\év
vss  JhM o T29 THERMD P 2 | Trerm op .| FEFCHK.100_1 N Gl6 PCIE CLKIOOM T29 N am e o , 402 R%9695
" 5 e arT —for T XTAL 25 IN_PL7_a SYSCLK CLK25M T29_R IAAA 2 SYSCLK CLK25M T29 oo s
T29_TEST_EN E4 | TEST_EN .@ é XTAL 25 our| _Ri6 TP_T29 XTAL250UT 1% "
TP_T29 TEST PONT 0 P5|test_panr o8 d 25 . LS
1R3625 TP_T29 TEST POINT 1 ™ | test pornt 1o ™ akoul ®  T29 TMJ CLK_OUT R3696 o5
= 0 TP_T29_TEST PONT 2 M | test_panr 2 | TMO_CLK_I N_E2 T29_TMJ CLK_IN 5%
T29 TEST PO NT 3 L6 | vEsT paiNT_3 |F NO STUFF e
- = A4
R3699* 2
10K
9%
03 3« _DP_T29SNKO_M._P<3> AA | DPSNKO_ML_LANE_3P | Mibgv =
. Y3 2
SNKO AC Coupl i ng o3 2 _DP_T29SNKO M. N<3> DPSNKO_M._LANE_3N
020 _DP_T29SNKO_M._P<2> AAS | DPSNKO_M._LANE_2P L
o o y—DP_T29SNKO_M._C P<0> C3602(1)UF1 Ii%n sy DP T29SNKO_M._P<0> ., ., o DP T29SNKO M. N2> Y5 | ppso_M_LANE 2N | =
s s gp—DP_T29SNKO_M._C N<0> C3621 1|2 DP_T29SNKO_M._N<0> ., 4 w52 _DP_T29SNKO M._P<1>  AAB | ppgnko M. LANE 1P
0. 1UF 1T38% % L o 2 _DP_T29SNKO_M._N<1> Y7 | DPSNKO_M._LANE_1N E [ DPsroo_M_LANE 3P| AAL8 TP DP T29SRC M. CP<3>
= Y17
o+ o DP_T29SNKO_M__C P<1> C3622 1|2 DP_T29SNKO_M._P<1> .. 4 v s DP_T29SNKO_M._P<0> AL | oo . LaNE 0P |3 DPSRO0_M._LANE_3N TE_DP T29SRC M. _CN<3>
0. 1UF 11338 & 83 3a _DP_T29SNK( N<O> Y9 | DPSNKO_M._LANE_ON | @ DPSRCO_M._LANE 2P | AAL6  TP_DP_T29SRC M._CP<2>
s s pmy—DP_T29SNKO_ M. C N<i1> C3623 : Iio oy DB T29SNKO_M._N<1> .. DP T29SNKO AUXCH P VL | ppenKo AUX G o| oOPsroo m_Lanean| Y15 TP DP _T29SRC M. CN<2>
% 83 34 _ .
0. 1UF 11 6r’ carmn ss ss _DP_T29SNKO_AUXCH N V2 | DPSNKO_AUX_CHN > g | opsroom LA e AAL4 TP _DP T29SRC M._CP<1>
Y13
o o p—DP_T29SNKO_M._C P<2> C3602‘11ué Ii‘én oy DB T29SNKO_M._P<2> ., e DP T29SNKO HPD V5 | ppsnKo_ HOT_PLUG DET «: DPSRCO_M._LANE_1IN TP_DP_T29SRC M._CN<1>
; - CHEROL — — AM2 TP DP_T29SRC M._CP<0>
DP_T29SNKO_M._C N<2> C3625 1|2 DP_T29SNKO M. N<2> _|§ DPSRCO_M._LANE_OP
o m———| v 24 o2 1 Yil___ TP _DP_T29SRC M _CN<O>
0. 1UF | T ZF 5 R3630 _ QL g| oPsrooM_Laneon
CEroL 100K 520 _DP_T29SNK1 M._P<3> V9 | DPSNK1_M._LANE_3P ) w6
oo myDP_T29SNKO_M__C P<3> C3626 L] |2 ey D2 T29SNKO_M._P<3> 17 18W o2 DP_T2OSNKI M._N<3> % opsna e sy | U) Daca_Aux_crou| U8 ﬁ $ ggg% QUUXX$ g‘
C3502%UF Bk e DP_T29SNK1 M_P<2> Vil|ppsua m_Lae2r | [ i 100pF SRF > 40Mz
oR R 0 2 _ML_LANE
e DP_T29SNKO_M._C Ne<3> SO Ii%n roy— 0 T29SMKO_M._N<3> o oo w22 DP_T29SNKI M _N<2> U0 | ppskai_M_LANE 2N | [DPSRO0_HOT_PLUG_DET DP_T29SRC HPD BYPASS=U3600. Y19: : 2nm
R = o DP_T29SNKL_M._P<1> VI3 | ppsaki M. LANE 1P op ATEST| Y19 T20 DP_ATEST ~ BYPASS=U3600. Y19: : 5. 08mm
. DP_T29SNKO_AUXCH C P C3628 1|2 DP_T29SNKO_AUXCH P ., o w20 DP_T29SNK1_M._N<1>  Ul2 | ppnet ML_LANE_IN D _RES 0 Y2_11 L
. 1UF 2 CERM AA20 | T29 DP RE! 1 1
o 17 sy DP_T29SNKO_AUXCH C_N C3620 % 115 " b T29SNKO AUXCH N ... o DB T M PO oL M LaE o 2 e : S C%GOSP;E %061&
“m,l 4 DPSNK1_M.__LANE_ON 0 0] o
0- 1R K o DP_T29SNK1_AUXCH P vz X o R?? 805K1 l1R030K32 %5\26' ’ ’ ‘%ZKM
) 83 34 DPSNK1_AUX_CHP .
SNK1 AC COUp| 1 ng 53 30 _DP_T29SNK1 AUXCH N U | DPSNKL_AUX_CHN Mé%fé\? %‘:‘ilﬁ\év
oo ry—DP_T29SNK1 M. C P<0> C3630 : Iiov - DP_T29SNK1 M._P<0> ., ¢ v o DP_T29SNK1 HPD W | DPSNK1_HOT_PLUG DET 402, 2402 =
0. 1UF 'l %8R camon -
oo m—DP_T29SNK1 M._C N<0> C3631 : Iioe oy DB T29SNKL_M._N<O> .. o5 R3631! ==
0. 1UF Ther e 100K + 7 om T29_ReD C P<0> 26 | prro_t29TF] (Prra_Toot A A4 NG T29_RPD CP<2> oD
oo mmyDP_T29SNK1_M_C P<1> C3632 : Iioo e DP_T29SNKL M. P<1> ., . s o 1o o T29_R2D_C N<0> A4 | pRTO_T29T_N PRT2 T2oT N_ALZ___NC T29 R2D_CN<2> oD -
0. 1UF Il 38R cagan 2 I
, T29_D2R P<0> 4 | prro_T20R P|2 prT2 T2or Pl C12  NC T29 D2RP<2>
2 83 75 _ - — (- 8
o Bm———MP T29SNKL_M._C Nel> C3603§U; I;(g;;a §K) DP_T29SNKI_M._Nel> o 1 o 75 m@ T29_ D2R N<O> @ | PRTO_T29R_N E wn E PRT2_T29R N_C10 NC T29_ D2RN<2> @@s
B , T29_LSEO<0> 36 | 129_0_tSEO 129 2 1sed_ G4 T29 L SEQ<2> .
1)z . > @ 0 2. oD
e P _T29SNKL M. C P<2> C3€63411UF Ii%i’a" LY DP T29SNKL M. P<2> o e » oy 129_LSCE<0> K5 | 129 0_Lsce T20_2_LscEl M8 T29 LSOE<2> e SYNG VAGTER=T20 SYNC DATE=10/ 12/ 201
~ v - — TTTLE
2 J— —
# DR T20SNALM.C N2> C3035 4|14, . 0P T20SNAL M. N2> .. w7 qomT29_R2D_C P<1> A0 | prr_T297P o PRTs T207 Pl A8 NC T29 R2D CP<3> oD - T29 Host (1 of 2
. X5R. CERM 0 75 @129 _R2D C N<1> A8 | pRT1_T29T_N PRT3_T20T_N A6 NC T29 R2D CN<3> oD ¢
1 2
e DP_T29SNK1 P<3> 0. 10F | [ 10% &%, DP_T29SNK1 P<32 w s o > 129 _D2R P<1> B | PRT1_T29R P %‘ %’ PRT3_T29R P|_C16 NC T29_ D2RP<3> e d} Appl e I nc. D
: - L ’ T29_D2R N<1> 6 | PRT1_T29R_N PRT3_T20R N_C14 NC T29_D2RN<3> s
oo —DP_T29SNK1 M. C N<3> C3637 1| DP_T29SNK1_ M. N<3> ., B —1EORNIE 2 —T29R. < S
0. 1UF I T 32% 86 = o129 _LSEO<1> & | 129 1 LSEO T29 3 LSEq_R T29 LSEO<3> oD ° NOTI CE OF PROPRI ETARY PROPERTY:
s [T T29 LSCE<1> al T29_1_LSCE | | T29_3_LSOCH H T29_LSOE<3> Ve I THE_| NEORMAT] ON_CONTAI NED HEREI N | S THE
w1178, DP_T29SNK1_AUXCH Cc P C3638 1|2 DP_T29SNK1_AUXCH P ., o PROPRIETARY PROPERTY G APPLE COVPUTER™ | NG
0. 1UF 156R i s 75 1nqgry—1 2C T29 SDA F3 | T29_spA NOTE: Al |l unused LSOE/EO pairs should be aliased 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 36 OF 109
o DP_T29SNKL AUXCH G N _C3639 112 DP_T29SNK1_AUXCH N ., o 15 1 qm| 2C T29_SCL F5 | t20_saL together. Qher signals okay to float (TP/NO) . |l N 1S R E O o 1T N wioLe O PART
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PP3V3_T29 7 16 19 26 34 36
CRITI CAL . 135 mA (Singl e-Port)
s 7 _PP1VO5_T29 OM T_TABLE 152 mA (Dual - Port)
2100 mA (Single Port) . M | vecipo U3e00 vocsps | H7 C3714é 1 C37143 1 C37145 1 1 U7F46 1 C3U7F47 EDP: 200 mA
2250 mA (Dual Port) H11 | yecipo T29 vecaps [ M }é%:: }é’; —_— }é’; -— %‘%Q/ %‘%Q/
EDP: 3000 mA C37001 1C3705 [t C3706 |1C3707 |1C3708 [1C3709 H13 | vecipo FCBGA vocaps | K7 85 85 85 2 2 S 2 &%
10UF L Ior L Ior L Ir LIr L IUF Ko (SYM2 OF 2) & & & &85 &o8
T L E% L% TR 8% 0% KL | vesrro vacaps 2o | 1O
@ Pl [ P TR T G veaaro Ve a2
M | vecipo = R3750
’ e Vecteo vecsps_pp_Rxt |7 . PP3V3 T20 DP AN 2
7011 [1C3710 |1 3711 [1C3712 |1C3713 |1C3714 o vocaea_pr_foa | 1 VERESRETEE 2 ey h | acenol ders f |
C370 C3710 [+ C3 H15 | yociro pe C37531| 37521 37511 37501 AGES3 'SV 16w 0-ohms are placehol ders for now, replace
104F — 1 =1 ==& =& \F Ki5 - Vec3P3_pP_TxRX | P9 o= - TUE L h 402 with proper values after characterization.
6>2< 2’2 2 Oé\ﬁ 2 B 2 B 2 B 2 Ber W5 | VCCtPO_PE 8 vecap3_pP_TxRx | P11 1Lé°/ e 1Lé/—— 1Lé/—— 13%
603 402 402 402 402 402 = VCC1PO_PE > — = 8}5’3‘ 2 8}5’3‘ 2 8}5’3‘ > 8}5’3‘ 5
VOC1PO_PE
E10 | vecipo_PE
= ¢—E22 Iveoipo_pe L
R3720 Gl4 | vec1Po_PE R3760
1A Q0 2 PP:II;‘VIQS TZH?ESVQDD DP o R8 | vDD1PO_DP_RX1 vDD3P3DP_PLL | P13 PPCLV& @289%%“3_ — N
. -4 Tm RLO = : 3
5% MN; R 2 VDD1PO_DP_TXRX MN; IEEE_ 2 5%
b&ggw AESEW)EV 1C3720 |1 C3721 |* C3F722 @ VDDLPO_DP_TXRX C§7269 1 AGES. 3V %lggg‘év
2 T gﬁ, ' géé%f:
M M M 2055 CH
L3730 = - L3770
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A
1 2 __PP1VO5_T29_ VDD DPPLL R4 | yvoD1PO_DP_PLL VCC3P3_DP_TXRXBI As |_P15 PF’3V'i‘3 129 _DPBI AS 1 (12
007 HGRERIPEYHE 2 3730 a7 o] TR G £ 0102
=T 1 1 A
L0 @ |vss vesop |5 2208 L
T, &% 38 | ves vssop |17 §.E9\7’2
M T10 | yss vssop |_T9 2055 CH
L 312 |yss vsspp | T11 L
= 714 | yss vssop |_T15 =
L8 |vss vssop |_T17
L10 | yes vespp |_Vi7
L12 |yss vssop | M
L14 vss vsspp | W6
N8 | yss vsspp | V8
NLO | yss vsspp | WO
N2 |yss vsspp | W2
N4 | vss vsspp | W4
vssop | YL
VSSDP |_AA2
B1
B3 xiii ) vsspp_pLL | T13
BS | vsspE vsspe |_F9
B7 | vsspE 6 vsspe | _F11
B9 | vsspE vsspe | _F13
Bl1 | vsspe vsspe | _F15
B13 | ysspe vsspe |_F17
B15 | vsspe vsspe | Gl8
B17 | vsspe vsspe |20
B19 | ysspe vsspe | 116
C18 | vsspe vsspe | J18
@0 | ysspe vsspe | 120
DL | ysspe vsspe |_L16
D3 | ysspE vsspe | _L18
D5 | vsspe vsspe | 120
D7_| vsspe vsspe | _N16
D9 | vsspe vsspe | _N18
D11 | ysspe vsspe | N20
D13 | ysspe vsspe | _R18
D15 | vsspe vsspe | _R20
D17 | vsspe vsspe | Y18
E18 |ysspe vsspE |20
E20 | ysspe vsspe | W8
F7_| vssPe vsspe | V20
SYNC MASTER=T29 SYNC DATE=10/12/ 201
e
T29 Host (2 of 2;
sz |
d} Appl e Inc. Imw,_lﬂ
®
NOTI CE OF PROPRI ETARY PROPERTY:
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Page Notes S0 oy T29 15V Boost Regul at or

Power aliases required by this page: CRI TI CAL .
- =PPVI N_SW T29BST (8- 13V Boost | nput) T29BST: Y xgzgfﬁ;‘) -1z CRI TI CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 : : T29BST: Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) PPBUS G3H sF8409DB Fg?gggg: ge;r?% 7@0é' 5V Vgs L3895
- =PP3V3_T29_FET (3.3V FET Qutput) N T DUt B 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL on nput d : PPV N WTZQBST . . 1YY Y L2  T29BST BOOST
- =PP1VO5_T29 P1VO5T29FET  (1.05V FET Input) foanges require < M NERERRW BFFEES: 35 T29BST: Y | T29BST: Y PCVBOG3T- 100M5 BEES: 35
- =PP1V0O5_T29_FET (1.05V FET Qutput) " T29BST: Y T29BST: Y ¥gytaes nop speciiied nere, C3180%9 1 CB?O%% 1 B DT=TRUE
1 . e
Signal aliases required by this page: R3487%9 1C3880 T29BST: Y iy T 129851 Tszi\glsés'r- v CRI TI CAL
DIl |- =T29_CLKREQ L S == Qo UF R3891! B B a1 , T29BST: Y D
- =T29_RESET_L ] é%‘gf - 200K | 5 o|o|o|q|s R3889 ZPO’E% 5,
2 41 -
BOM opt i ons provided by this page: T29BST PWREN DIV L ,%,{:iﬁ‘z"’ 4 N RTI CATSW—/ M:lﬁ'g} SQ DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. . 2 402,
T298BST: Y <R1> T29BST EN WLO 25 ley oo 129BST Y gl 6 T20BST SNS2
R338380]K LLJ'|338995(7) sns2|_3 9BST_SKS
13? T29BST_I NTVCC 28 || NTvee &N XVBRIS
26 5 2 % 1 PLACE_NEAR=C3895. 1: 2 mm
T29BST. N L . T29BST_VC 30 fve ; T29BST VTS2’\£;SBST v
. T29BST; Y 19, NO STUFF L
T29BST: ¥ b C3892: T29BST_RT 33 |gr 36 \C 1 C3888 R38975K
8805 '; 2. 7UE 3 -L To0p Mé%% _PPISV. T29 .
SSMBKISFY[—| K 0 LremST S5 " s 8, a5, : —+ Vout = 18.3V —
. B8 ss 55 <Ra> T29BST: Y| | T29BST: V|
T ol 31 ToOBST FBX 1 937%%5 1 937%%7 Max Current = 0.8A
2 —— 4. —— 4,
. . 34 . —— 10Y —T— 10% =
I T29_A_HV_EN T29BST: ¥ T208BST: Y 129BST: ¥ T20BST: Y SYNC NO STUFE T129BST: Y[ —Tafy /. Freq 300KHz
+ 7Ra3%%2 1 C3893 R§<13924K 1 C3894 1 C3889 R%g%GK 1566 1566
- -0 01UF - —L_ 0 330F —L 100PF -
1% == % o P ,SG\D_ ,_ap — & W%@ T29BST; Y | [T29BST: Y T29BST: Y
M- LF 2 0¥ MF-LF 2 &3 wsr RIS NEREEE 2 22¢m L 96 1 981 1 C3899
2:??22> 202 402, <N Nj o A 402 < 40;2 PS"’:/“:_ 4. 71L,8||a: f— 98.%001UF
GND_T29BST_SGND X7R- CER?\,II 2 X7R- CER?\,II 2 2 SR
WLQ(falling) = 1.22 * (RL + R2) /| R2 @aktb\g@liow&tﬁi 35" Mn 1266 1266 402
WLQ(rising) = WwLQfalling) + (2uA * R1) SGAD
; L\ shorted to — * J_
. . WLO = 4.55V (falling), 4.95 (rising) pvhnringi Vout = 1.6V (1 + Ra/ Rb)
si de package, =
C Supervi sor & CLKREQ# |sol ation o W necestary: C
SR S AT PP3V3_S0
BRRE PP3V3_T29 716 19 26 34 35 36 T2QBST Y
50 88 T29BST: Y
C3800 1 «| CRITICAL [*R3807 o NENS?FEAPE 1R3888
0. 1UF —— V55 100K 330K
Platform (PCle) Reset é g—— H— %
2 u3800 1/15w w T 1rzow
5 30 20 18 y—PLT_RESET L 402 SLHAAPO16V o462 1S T g2 Max Vgs: 10V 201
TOEN PP1VO5_T29 ;44 T29BST_SHDN DI V
R3803? SENSE| 2 L -
10K = T29BST: ¥ T29BST: Y
% *R3887 3 ’
17180 XA 10 888
Qpen-Drain GPlO a5, 5 | SSMBNS7FEAPE
4 T29_RESET L . itow
1 129 _SW RESET_L Hwre Oy = 60 me +/ — 20% * , 201 i
5
s " g5
T29_CLKREQ L Slan & ¢—=—120 CLKREQ | SQL L 2 20 = ‘ SMC_DELAYED PVRGD
* 3 IN7 T20 CLKREQ ISOL_L .15 1 _SMC_DELAYED am s
Pul | -up provi ded by SB page. oo R = ~ =
n o

3.3V T29 Switch

SBunn U3810
10 180,335,353 2_PP3V3_ S0 TPSgS%924 PP3V3_T29 7 16 19 26 34 35 36
A2 A [ Max Current = 1.7A (850)
B2 )N voul([ B1
CRI TI CAL U3810 & U3815/U3816
3810 ¢ @av Par t TPS22924C
gé%‘fj;lr g Type Load Switch
402
R(on) 18 nChm Typ
50 nChm Max
= Max Qut put: 2A per IC —
1. 05V T29 Switch
17 sz 373 §2_PP1VO5_SO TPSgS%924 PP1V05_T29 73 3
’ A2 AL Max Current = 3.4A (850
B2 |)VIN  vout( [ B1
C3815: CRI TI CAL
e — 2 |on
61 feY>)
CERM
402 Ei
A = SYNC MASTER=T29 SYNC DATE=10/ 12/ 201 A
e
U3816 T29 Power Support
TPSgS%924 BT O s |
2 AL D
Blvin  vor([ar d} Appl e I nc. I,!N.m_l_
®

CRI TI CAL

s > T29_PWR _EN < lon U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE OF PROPRI ETARY PROPERTY:
GND
Pull-up provided by S8 page. 3 IEE Iﬁfgggg%hzq%ﬁ:??gsif CWN IETTHE NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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4

BCMb7765 ENET SR pins are internal

I f disabled: Ckay to float VDD, VDDP & LX pin.

1.2V switching regulator.
VFB nust al ways connect

See note for

SR _DI SABLE bel ow.

to =PP1V2_S3_ENET_PHY.

I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Special Star routing needed on these pins. Decoupling on Pg 37. PP1V2 S3 ENET | NTREG ¢ 71
1o 2 o 20 + o_PP3V3_ENET ???mA (1000base-T, Caesar V)
281mA (1000base-T max power, Caesar |V)
VDD for Card Reader |/0O
37 PP3V3R1V8 ENET LR OUT REG
CRI TI CAL ENET SR LX 7 ‘
L3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHVH 0. 5A ENET SR VFB m CFLa3TéZGOL
1 y 2 __PP3V3 S3 ENET PHY XTALVDDH FERR- 600- OHM 0. 5A
M N_LINE_W DTH=0. 4 mm
M M N_NECK_W DTH=0. 2 mm PP1V2 ENET _PHY AVDDL 1 2
VOLTAGE=3. 3V C3900 * ™ N_LT NE_W DTH-0. 4 mm r
0. 1UF M N_NECK_W DTH=0. 2 mm M
19% VOLTAGE=T. 2V
X7TR CERM 2 C3921 * 1 C3920
CRI Tl CAL 40 0.1UF —— ——4.7UF
13905 L 10% 16%
FERR- 600- OHM 0. 5A = x7R cERM 2 2 Som cerm CRITI CAL
202 603 L3925
1 y 2 MPNPE\INsE v%%rrrE,;‘Ear PHY_BI ASVDDH FERR- 600- OHM 0. 5A
M M N_NEGC W DTH-0. 2 mm - PP1V2 ENET PHY PClI EPLL 1 2
VOLTAGE=3. 3V 1 C3905 ML NEW DTHEO. 4 T 1
0. 1UF M N_NECK_W DTH=0. 2 mm sm
6V VOLTAGEST. 2V
2 X7R CERM C3926 * 1 C3925
CRI Tl CAL 40 0.1UF —— ——4.7UF
L3910 = 10% 0%
FERR- 600- OHMVH 0. 5A - xR iR 2 2 S cerm CRI TI CAL
202 603 L3930
1 y 2 MPNPE\INsE vﬁr E;‘Ear PHY_AVDDH FERR- 600- OHM 0. 5A
sM M N_NEGK W DTH-0. 2 mm N PP1V2 ENET PHY GPHYPLL Y 2
VOLTAGE=3. 3V M N_LINE_W DTH=0. 4 mm r
M N_NECK_W DTH=0.2 mm sm
VOLTAGE=T. 2V
C3931 ¢ 1 C3930
0.1UF —/— —— 4.7UF
i %,
X7R-CERM 2 2 X5R- CERM
402 603
R3940'| |'R3941
4.7K 4. 7K
5% s 2] & 5| ~|R[B[S] I 8] 4 o 8§98 S| 8] 8|S C3936 ! + C3935
et fretd < 0. 18 —— —— 10w
7271 62 61 57 54 52 5150 49 Pp3V3 SO - - N — g g P T T10% 10%
2372520215718 17 18-13.8.7 & 402 402 AVDDH 4 AVDDL
%3073 %1 0" 55" 20"] 2o 2 2 VDDO S E Vbbe XIR Coor 2 2 S LR OUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
> S g > CERY b
‘R3942 2 g 95 > 4 0: 805 the card reader on-chip |/O
C3950 1K = s % o ﬁ‘ ; Connect only to U3900 pin 20.
0. 1uF s%  Current w — PP3V3RIV8 ENET LR OUT REG
o1 16 (OT}—PCLE_ENET _D2R N ]2 et Eienjting oM T 5 B = — .
402 S| stor a
v C3951 ' 3900
18v 3951 BOV67765 VMAI N PRSNT 58 |VMAI N_PRSNT (1 Pp) BCMb7765 TRDO_P|_40 ENET MDI_P<0> 38 82 p PP3V3R1V8 ENET LR QUT REG
02 : QFN- 8X8 TRDO_N_41 ENET MDI_N<O> . M N_LTNE W DTHED. 3 rm
o1 16 @M —POE ENET D2R P ]2 27 — M N_NECK_W DTH=0. 2 mm
s1| PCOE ENET D2R C N - PCl E_TXD_N TRDL_P| 44 ENET MDI_P<1> a8 82 VRKEAGRSE=Fiue
10% s1| PCIE ENET D2R C P o 28 |PCE_ TXD_P TRD1_N|_43 ENET MDIN<1>
jew - == Trop Pl 46 ENET VDI Pe2s o t C3970 |[* C3971 |[* C3972
C3955 202 | PCIE ENET R2D P o 33|pCiE RXD P | 38 82 4, 7TUF —— 0. 1UF —— 0. 1UF
0. 1uF | | PO E ENET RED N b £ RO N TRo2_N|_47 ENET_MDI_N<2> a0 62 1o [ i Y
o1 16 [y PCOLE ENET RD C P ] - —RXD_ TRDB_P|_50 ENET p<3> 50 02 2 SeR'emu |2 WGRomm |7 K cerm
AN o1 D PCI E_ CLK100M ENET P -« 3L|PoiE REFOLK_P TrRos_N_49 ENET VDI N<3> w52
16V C3956 o1 16 PCl E_CLK100M ENET N - 30 |PCI E_REFCLK_N
R 0. 1uF L g - R GPI 0 0| S5 =
PCl E ENET R2D N 1 2 11 - ) | NC =
o 1 O c I I o2 39 [T ENET_RESET L - PERST’ (1PD) GPI O 1/ OR BUS | 8 -
R3943 i 15 (OO ENET CLKREQ L &—3JCLKREQ" (oo REFIGPIO2[ 9 g ENET_MEDI A SENSE o =
0 xR NOTE: Programmabl e pul | - up/ down
ENET WAKE L 1 2 402 BCMB7765 WAKE R L 3 =3 9 P! P
20 (O0T} - " A% = WAKI (o (185, DETECT/ We* [g1 o ENET CR DETECT L o
(See note) 1/ 16W SD_DETECT can only be used active | ow due to errata. h
- v LF 53 23 19 [T ENET_LOW PWR - 4 [Low PWR (1pD) (Py CRCVMD/CLE| 26 o ENET_CR CMD anu RS
_ | 21 NE
Mist isolate fromPCle WAKE# if PHY BOMG7765 SVB CLK 6 [svB_cLK CR_CLK/ RY_BY’ - ENET CR COLK oo 5 5
is powered-down in S3/S5. Standard BCM67765_SMB DATA Sty |SVD DATA (1rp) CR DATAO| 25 gty ENET_CR DATA<O> 23 82
: : - _ 3 - & o
N-channel FET isol ati on suggested. BOMB7765 SCLK 66 K CR DATAL| 24 gy ENET_CR DATA<1> B @ 82
X . Ra:m — sal b
If PHY is always powered then alias :7 B 77 M SO 64 |51 / LI NKLED* CR_DATA2 23 ot ENET_CR DATA<2> D Rk
- -
=ENET_WAKE_L to PCl E_WAKE_L. - 5 CR DATA3| 22 o o ENET CR DATA<3> -
o7 (@ BOVB7765 MBI =550 g ~ oy CED @
7 BCMB7765 CS L 63 s - CR_DATA4 > ENET _CR DATA<4> & = =
S5 CR DATAS| 53 gy ENET_CR DATA<5> & = o
TP_BCMB7765 SPDI0OLED L - 2 |SPD100OLED*/ SERIAL_DO (o) z CR _DATA6| 54 gt ENET_CR _DATA<6> D > o
s TP BOVG7765 TRAFFICLED L @ O7 [TRAFFI CLED'/ SERIAL_DI (o0 = CR_DATA7|55_ g ENET_CR DATA<7> ao » »
. 50 BOVE NO_TEST=TRUE )
51 26 (TR SYSCLK CLK25M ENET 18 |XTALI s CE*/ M5_I NS~ —‘M e No M5 (Menory Stick) Insert feature needed.
9 |xraLo o CR_LED/ ALE[ 60 - ENET _CR PWREN oo @ Control signal to Iight LED or control SD bus power.
NC>E - CRVP*/ XD_VP*| 57 o SDCONN_ WP am =
BCMVB7765 RDAC - 38 |RDAC XD_DETECT| 68 g BDMV67765 SR DI SABLE R3980 1K LAAA 2
il THRM_PAD - - 5%  1/16W  M-LF 402
PHY Non- Vol atil e Menor Yy 'R3965 3 ENET 1.2V SR I'S ENABLED | F SR DI SABLE i s PULLed- DOWN. l
1. 24K =
ROM cont ai ns MAC address, PCle config 1% =
info as well as code for Bonjour proxy. it = ENET_CR Si gnal s
402
Required for proper PHY operation. 240 X . .
(Required ROM si ze TBD) BCM requests SD CR[0: 7], CMD, CLK ternination.
73 71 37 26 7 6 _PP3V3 ENET L
ENET supports both active-levels for W,
© 1 C3990
vcc —— 0. 1UF
— 10%
u3990 2 30k cerm
AT45DB011D 402
SQ G- 8s1
o7 [ry—BOVB7765 SCLK - 2 |scx oMt SILL g BCMVG7765_MOSI am
. BOMB7765 CS L s csr SYNC_MASTER=K91 _M.B SYNC_DATE=05/ 26/ 201(
M —— 2= ——wp1—( e —
8 o BCVB7765 M SO
L sqver - o oD = ETHERNET PHY ( CAESAR |V)
LS QqRESET* D R3990 'R3997 D
4. 7K .
S S ERA Appl e Inc.
1/ 16W 1/ 16W ®
M- LF M- LF
, 402 , 402 NOT ROP ROP -
NOTE: Pul | -down on SO plus internal pull-ups on ICE OF P RI ETARY P ERTY:
other 3 SPI pins configures ENET for the -FF*HE L&;\EFARYTLCN ERTYAIC}’%‘ERPE‘EEE&\AT‘ETEE,E INC.
L Atmel AT45DBOLLD (1Mbit) ROM If a different T e e e o e e 39 OF 109
ROM i s used then the straps nust change. Il NOT TO REPRODUCE OR COPY I T
NOTE: ENETM requires Sl pul | -down instead of SO 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE CR PART
IV ALL RI GHTS RESERVED 37 OF 86
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Page Not es

Power aliases required by this page:

(NONE)

Signal aliases required by this page:

(NONE)

BOM options provided by this page:
(NONE)

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

ENETCONN_CTAP

Ji C4000 (:C4002 |1C4004 Jic4006
zgo}up — gg}up — go}up giflup
2 3 2 3 3 2 -
T [9) 01CERM [9) 01CERM [9) 01CERM—|7 [9) 01CERM
CRI TI CAL
T4000
o srery—ENET_MDI_P<0> 1 SM 12 . ENETCONN P<0>
2 11
o srqgy—ENET_MDI_N<O> b s ENETCONN_N<0> c13| AT(') SAOL
3 10 ENET_CTAPO - -
> REET I
TLA- 6T213HF 9
4 9 ENET_CTAP1 E}
52 T ENET_MDI _P<1> 5 ITT_ 8 ss ENETCONN_P<1> s
~n 2
52 7B ENET_MDI _N<1> 6 7 ss ENETCONN_N<1> | 3 g
<— RX 4
. O
CRI TI CAL " g
T4001 o
52 I CE> ENET_MDI _P<3> 1 SM 12 s ENETCONN P<3> | 1P
ENET_MDI _N<3> 2 AN 11 os ENETCONN N<3> | 1
82 37@ Py )
j)n
3 10 ENET_CTAP2 1
X —=>
TLA- 6T213HF 514- 0636
4 9 ENET_CTAP3
52 T ENET_MDI _N<2> 5 ITT_ 8 ss ENETCONN N<2pB>
52 T CE> ENET_MDI _P<2> 6 7 ss ENETCONN P<2p>
<— RX
Transforners shoul d be
m [jr or e? ?E ongSIdte R4O(%g1 R4007%1 17RS4002 17RS4003
sitdes O e oar
% gm 5% 5% CRI TI CAL
1 1 16 16
WEET MR Tl et 4008
ENET BOB_SM TH CAP 1112
M RERERR-W BFEES: 35™n %U%,
Ky
(514

o1
-
1
—

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

=

D4001 g
RCLANPO524P
SLP2510P8
CRI TI CAL 3
NOSTUFF

PLACE_NEAR=T4001. 1: 5mm

-
1

10x

2

NCl«
10.
NC|

1Q

NC|

1Q

D4000

SLP2510P8

RCLAMP0524P

&

8

CRI TI CAL
NOSTUFF

E

I

PLACE_NEAR=T4000. 5: 5nm

ISYNC MASTER=K91 M.B
TTILE

SYNC DATE=05/ 26/ 201 7~ \
—

Et her net Connect or

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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PP3V3 FW FWPHY 739 a0 a1
138 mA
£ L4130
== 120- OFM 0. 3A- EM D
114 mA Firewre PHY PP3V3_FW FVPHY VDDA LYY YL
™ N_LT NE W DTHEO. 4 T
M NiNEinw DTH=0.2 MM 0402-LF
C4130 * C4131 * C4132 3| VTR
1UF —— 1UF —— 1UF ——
100 —— 100 —— 10%
PN o3V DL
402 402 402
L 0 € L4135
w0+ _PPIVO_FW FWPHY 120- OAM 0. 3A- EM ) = 120- OAM 0. 3A- EM
135 mA Y L2 PP1VO FW FWPHY AVDD , 2> ™ Pde Serbes 17 mA PO e SerDes o PP3V3 FW FWPHY VP25 1 2
™ N_LTNE W DTHEO. 4 ™ N LT NE W DTHEO. 4 MY
0402-LF M N_NECK_W DTH=0. 2 MM M N_NECK_W DTH=0. 2 MM 0402-LF
vamaeELov 1 C4110 C4135 1 C4136 3| VHTEE
1UF 1UF —— 1UF
10% 100 — 10%
5% 63 613V —
5544 G e e
55 a0z 203
110 mA Digital Core 0 M VReg PWR
C4141 * 1 C4140
0.1UF 1UF
200 10%
Y 8%
CERM 2 2 CERM
203 55
PLACEMENT_NOTE=Pl| ace C4170 cl ose to U1400 C
PLACEMENT_NOTE=P| ace C4171 cl ose to U1400
o of 14 o la - o o o
HEEE R EEE R EE R R E R E g GA170 _:)|: POEFWRDCN Ve B
0.10F | [ 10w 16v sor 402
BO10 ~—— VD83 ——— ~—VDDH— ~VP~ VP25 VREG PWR 4171 1 ||2  pOEFWRD CP 16 01
NCx—E:2 |ATBUSB CHO;"I (T:AL POIE_RXCON g o POE FWRD N 0.10F | [ 1% 1ov ser oz D
NCx—212_|ATBUSH U4100 PCI E_RXDOPLN_ gy, 51 PCIE FWR2D P
NCx¢—ALL IATBUSN PCIE_TXDONL N g o1 POE FWD2R C N 4175 . H > PCE FWD2R N oD ¢ o
FW643E E TXDOPL_Ne PCIE FWD2R C P 0. 1UF 10% 16V XSR 402
w FWPHY DSO w12 |DSO (1PD) NT-2 PO E_TXD0 - | C4176  :1||: POE FWD2R P
oo BcA oD 6 =
. Exm i; - Zi ns; P $_3 oy REFCLKN_Me PCI E_CLK100M FW N 16 81 0.1UF | [ 10% 16v xsr 402
- D> - DS2 (1PD) NT-4 PCl EXPRESS Pl REFCLKP[ 10 PCI E_CLK100M FW P Ty o6 o PLACENENT NOTE=P! ace Gi17a ol 928 1o Uaibo
82 Ai@M“iTPAON
NC FW_TPAP 2 |TPAOP
oo NCFVOTPAP gy 0| . " Fvea3 T
o2 41 @y FWPORT1 TPA N =55 |TPAIN m ;1) (: EU)IEK [ NC FW643 TDI .
wogmy FWPCRTI TPAP g o [TPAIP TEST CONTROLLER 0 1o 1p rveas 00 ° PP3V3_FW EVPHY 750 a0 0
NC FW2_TPAN 83 |TPAZN -
0@ NCEVR TPAN gy B3|
NT-18 (1 PU) TVS|_ M NC FW643 TVS
aoC@gy NCFVR TPAP gy M ITPAZP 1394 PHY (PO TV — g R ———————« FW643_LDO
52 a1 o CEry—NC FV0 TPBN = [TPEON NT-19 (1PU) TRST* N gy FV643 TRST L R4165" 'RA166
82 41 s@%“i'fpmp 10K 10K
ongEry FWPCRTL TPBN g g ® [TPBIN =) 18w ew
G FWPORTL TPB P ——"° OF it
o NC FW2_TPBN B E:;Z NT-10 (1 PD). \VAKE* b o FV643 WAKE L @ ¢ 0 402, 2402
o _PPVP_FW CPS e PP o ITPa2p FIXVE! 1! - TYPO I N SYMBOL REGCTL REGOLT[ D13 g  FW43 REGCTL
- ED - POVER MANAGEMENT VAUX_DETECT| EL__ g  FW643 VAUX DETECT
R4160* a1 FW_TPBI 87_ITPBI ASO NT-12 (1 PD)/VAUX7D| SABLE| D2 TP_FW643_VAUX_ENABLE
200K 41 a0 FW P1_TPBI AS e |TPBI ASL NT-13 (OD) CLKREQN|_L2 FW CLKREQ PHY L w0 'RA164 NOTE: FWPME_L and FWCLKREQ L are B
wé(?"v a s@MTPBI AS2 %S{’K isolated for systens that use
i :
402, FW643 RO 11 |Ro :I/Plvi\év 1394B physical plug detect.
FW643 TPCPS 810 |TPCP: , 402 :
- TPCPS NT-16 (1PD) SCIFOLK 2 g TP FWA43 SOIFCLK W;: PLzLGKRE ECE d PHY
TP _FW43 NAND TREE K NT- saF NT-14 (1 PD) SCI FDAI NG TP_FW643 SCI FDAIN 1 - Tpte Q;NE:se on power
CGiis0 RA150 Y sy M) NT-17 S FDOUT| . wg TP FV643 SO FOOUT - - TP (or NG
. NT- 3 F2 TP_FV64 Fi .
K _FW CLK24P576M XO 1%2 FW CLK24P576M XO R X0 NOTE: NT-xx notes show NT-15 (1PD) SOIFMQ ™2 g TP FV643 SAFMC WLHCUT ELUS DEFEC;F d B -
5«7! ORI TI CAL ,1% FW CLK24P576M Xl as | NT-9 NAND tree order. - ias both signals to drop = prefix
o 1/ 16w nd
50V - Y4150 M- LF
CeRM TP_FV643_SE M3 [SE (1 PD)
a2 NC 24. 576MZ a0z R41611 ‘R4170 S - (1PD) SERI AL EEPROM NT-7 SCL| M2 o o FW43 SCL
NG s TIOM 41617 R4 s NCEWASSM g wslsw(iPD) N6 oAl e e Fveas soa
nglp?:l N ~ % oo TP _FWs43 MODE A -2 |MDE_A (IPD) NT-1 g °
Lz et e TP _FV643 CE -_tslce (1PD) |
o 402 5 2402 s _NC FW643 FW620 L D124FW620* (| PU) M SCELLANEQUS
- s TP_FW643 JASI EN DL JASI_EN(IPD) NT-11
G s _NC FW643 AVREG AL0 |AVREG CHI P RESET NT-5 PERST*|nM o FW RESET L 0
3 NC FVE43 AVREG g AIO] - am
s _NC FW643 VBUF 3 [VBUF
. FW643 PU RST L - FWRESET* (1 PU) NT-8 'R4163
1 s 4 L 312 |OCR_CTL_V10 10K
Ral62 14162 NCx—222 [OCR CTL_V12 (Reserved) i
110w o /SS VREG VSS 2
6.3V
Wk [ |? gemwoer ma58gmmlmlaﬁaﬁgaasagi%ii;ﬁﬁzg&ﬁz@@:ﬁg g
= = SYNC _MASTER=T27 M.B SYNC _DATE=07/ 20/ 200 M
I'P!!g umin=
FireWre LLC PHY ( FW543E)
d} Appl e Inc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COWMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 41 OF 109
|1 NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 39 O: 86
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Page Not es FireWre Port Power Switch

Power aliases required by this page: CRI Tl CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET | nput) 260 ORI TI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC838P_G F4260 CBIZLTZIGSCGL
- =PP3V3_FW P3V3FWFET (3.3V FET Input) M — ARV 2 PPVP FW
- =PP3V3_FW FET (3.3V FET Qut put) . R :
- =PP3V3_FW FWPHY (PHY 3.3V Power) 77 64 63 50 49 36 5 7 5 _PPBUS _G3H Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5
- =PP3V3_S0_FW.ATEVG 4 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL 11 T
- =PP1V0O5_SO_FWPWRCTL (5KPD Bias Rail) R42621 1R4260 C4260 1 e
- =PP1VO5_FW P1VOFWFET ( 1.0V FET I nput) K 300K 0. 1UF ——
- =PP1VO_FW FET_R (1.0V FET Qutput) _12}24/ . %}E}é’ % T 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, L4602 5
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 'I—:S %Ts'vg?t%zm FWPORT PWREN L_DI V
- =FW CLKREQ L G I-B} 4262
- =FWPME_L R4263* 15
BOM options provided by this page: 1/112% f
( NONE) w;bgz
FWPORT_FASTOFF_L
R4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
) 16w
= i
JLELgLE s e 0 0 PP3VE SO H_} (BDS‘lSZS?l(%ZDN 2 Gl Eafun £ PP3V3_ SO
4241403333 41 40 77757477
¥ RAES 2\ G — S ) sor-363 FWPORT_PWREN L N
(v vers)
C42901 CRI TI CAL |2
1 261 '23 NO STUFE 0. 1UF —— . 1R5|.02K90
C4261 1 é Vanm VDD 5%
sMBESIV — I 0.1 L e u4290 ifow
wovemrF) | J;gg(;— e 55 50 20 0 [y PLT_RESET_L 482 SLGAAPO16V|  |.M
w0 TDFN PP1VO_FW FWPHY 7 39 40
1[g™ s 402 °RA283 SENSE]| 2 ’
o I EWPORT_PWR _EN 10K
5%
1/16W
= 52 FW RESET_L
4 9
FWRESET R L 3IMR DLY = 60 ns +/ - 2000@3
FW PVWR_EN 6 |EN
0 19 [T — FWCLKREQ PHY L o 40
2 16 g EW CLKREQ L slayr q—' 7 = FWCLKREG PHY L <o ®
Pul | -up provi ded by another page. an  BRY - B
n o
1761412100 7 £2_PP1IVO5 SO . .
FirewWre Port 5K Pull-Down Detect N
Ra275! Al FireWre devices require 5K pull-down on TPB pair.
1K N
1 18% Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow. A
| ew PR EN L 3.3V FWSw tch
U4201
L . J71,82,81 57 54 2 =1 50 a9 45 PP3V3_ SO TPS22924 PP3V3_FW FWPHY ;5540 a1
° crimea ([R4270 Raz71 FW 5KPD DET L R R R | ST EDP = 0. 14A (850
D Q4275 5%16'\4\/ T % B2 )N vout([B1
o |h | = cangr ] | el W201 & U4202
w010 oy FW PUR_EN {7l EW5KPD DET RC . 5 oL N o
% - - Par t TPS22924C
CERM 6]
s mléﬁll%lbg G%IZ?OCAL 04.217UO ! 402 T Type Load Switch
BC847CDXVETXG 5 E R 2 BC847CDXVETXG 1% R
1 (on) 18 nChm Typ
somea4 33) 1somea peis 1 = o
= - Max Qut put: 2A
FW P1_TPBI AS R 1 1.0V FW Swi tch
1
R42712K 25 22 20 17 1614 12 10,0 7 s _PP1VO5_S0O TPSgS%924 PP1VO5_FW FET
% 851018695 %43 o = L > i
%’{:211 vv2 B2 VN vour([BL_ ] VOLTAGEST. 05V mm
PLACE_NEAR=C4360. 1: 2 mm 4202 CRI Tl CAL LSl FireWre PHY requires 1.0V.
1 2 Jon 1 To avoid an extra power supply,
s rp—FW PL_TPBIAS 108 — GND 5452482 1.05V is used wit hpa series R
P 3 %Z'iaw to reduce vol tage.
- . 402
FireWre PHY WAKE# Support ! Vo W Pty
When PHY is powered, FWG5KPD DET_L acts as | egacy PME# signal . L T
a1 a0 30 7 _PP3V3_FW FWPHY Dual - pur pose out put :
1 1) 5K Pull-down Detect when FWPWR EN is |ow
2) FWs43 WAKE# (PME#) when PHY is powered.
RA277" RA2T76 |2 (PVE) P
105 %o(/)OK . FW PLUG Lo
13W 16 Pul | -up provi ded on anot her page.
W Q%QLW 3 CRI TI CAL
e o sYRIZIE
NO STUFi s/ sor-ses
° Cg.zlllé : ¢ SYNC MVASTER=127/ M.B SYNC DATE=12/ 15/ 200
5} 1% min -
._ ok 2 FireWre Port & PHY Power
DI RG NOVEET
40 398 FW543 V\AKE-I- FW543 V\AKE L 2|6 ||<" 4 b
— VRRE_BASE= T gng?(éAL 1 Appl e I nc.
)
s | CYES3DOWV NOTI CE OF PROPRI ETARY PROPERTY:
: FRBoRNETARY | L%E%’V&“ERPEERE%%THE INC
e POSLSSUR, AGREES TO THE FOLLOW K& .
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_S0_FWATEVG

(From Port)
(To PHY)

Signal aliases required by this page:

- =FW PHY_DSO

- =FW PHY_DS1

- =FW PHY_DS2

NOTE: This page is expected to contain
the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly termi nate unused signals.

a1 40 7

BOM options provided by this page:
(NONE)

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

40 39 FW P1_TPBI AS

FW PORT1_TPA P

41 40 39 7

Ter m nati on

FW543 TPCPS Leakage Protection

FW643 has internal
FET bl ocks current

| eakage path from TPCPS pin to VDD33.

to TPCPS until

Place close to FireWre PHY

+ C4360
0. 33UF

~

6.3V
CERM X5R
402

'SI GNAL_NODEL=EMPTY
SI GNAL_MODEL=EMPTY

'R4360 R4361*
56. 2 56. 2
T 19
1/ 16W 1/ 16W
frauts frant

, 402 402,

Unused FireWre Ports

Di sabl ed per LS|

instructions

82 41 39CB)
82 41 39¢CH)

FW PORT1_TPA N

FW PORT1_TPB P

82 41 39CB)
82 41 39CH)

FW PORT1 _TPB N

CANNOT SYNC THI S PAGE FROM T27,

'SI GNAL_NODEL=EMPTY
SI GNAL_MODEL=EMPTY

'R4362 R4363*
56. 2 56. 2
2o 19
1/ 16W 1/ 16W
frauts frant

, 402 402,

FW PORT1_TPB C

1

1 4364 Rase4

—— 220pF It

2 By AR
o

402 402 5

TPA AND TPB FOR W4350

I'S SWAPPED

FireWre PHY Config Straps

Configures PHY for:

between them (to avoid ground of fset

i ssue)

BREF shoul d be hard-connected to logic

ground for

speed signaling and connection

VDD33 is powered. (Al unused port signals TP/ NC) - Port "1" Bilingual (1394B)
a1 40 39 7 _PP3V3 FW FWPHY
a1 30 (Tmy—NC FV0_TPBI AS — NC FW TPBI AS 39 a1
= Ak BASESTRUE NG TEST=TRUE R4382"| |'R4380
02 41 59 oq@y—NC TPAP — NC FW TPAP 6 30 41 82 10K 10K
—— WAKE_BASE-TRUE NO_TEST=TRUE ) [
1
NC TPAN — NC FW TPAN ! !
PPVP_FW PPVP_FW CPS s i & = AKE BASESTRE orestTRE R O
M N_LI NE_W DTH=0. 4 mm
CNECK ) NC FW)_TPBP — NC FW TPBP
From Port Vatageszz: v 2 M o2 41 30 o =T vevestTRE 0 0 M 30 L_FwPHY DSo — FVWPHY DSO oo = -
MAKE_BASE=TRUE VAKE BASE=TRUE —
v NC FW)_TPBN — NC FW TPBN =
R4311* — PPVP FWCPS a0 a1 o2 a1 30 o B> = TRKE BASESTRE ovesTmE o Y a1 39 FWPHY_DS1 —  FWPHY Ds1 oo 5
VAKE_BASE-TRUE —
470K =
0K To FW643 e s NC FV2 TPBI AS — NC FW2 TPBI AS 6 39 41 4| FWPHY DS2 — FWPHY DS2 oo w0 4
1/ 16W m —— MAKE_BASE=TRUE NO_TEST=TRUE MAKE_BASE=TRUE _—
Vs a1 39 oggyNC FV@ TPAP — NC FW TPAP 6 39 a1
2 —— WAKE_BASE-TRUE NG _TEST=TRUE 'R4381
AL am @D IMER TN JE PRI s 19¢
a1 29 oggryNC FV@ TPBP — NC FW_TPBP o 30 a1 wew
R4312* = TAKE BASESTRIE G TEST=TRE L6
a1 39 6@y NC FV2 TPBN — NC FW2 TPBN 630 a1
—— WAKE_BASE=TRUE NO_TEST=TRUE
PP3V3 FW FWPHY
CRI Tl CAL
Cabl e Power 14310
a0 s _PPVP_FW FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
1 2 __PPVP_FWPORT1 F
M N_LINE_ W DTH=0. 5_mm
M N_NECK_W DTH=0. 25 nm
VOLTAGE=33V
1 C4314
'— 0. 01UF
[, 5V
2 7R
202
(EW PORT1_TPA_P)
(EW PORT1_TPA_N) =
" Snapback" & "Late VG' Protection ORT
85 77 75 74 73 P l
so| 40,48 82 12 18 27 2 pp3va g0 Bl LI NGUA
33| 2097268322528 I3
BREa&aEa
CRI Tl CAL
PLACE_NEAR=U4350. 1: 2 nm J4310
C4350 * 1394B- D7
0. 1UF F-RT-TH
10% —
24 FW PORT1_TPA P &r 2 U4350 (EW PCRT1_TPB_N) Lo o) e
T VAKE_BASETRUE 402 TPD4S1394 (EW PORT1_BREF) L] TeB<Re QUTPUT
22 38 FWPORT1_TPA N TP_FWATEVG VCLMP 3 lveLwe L D1+ 8 (EW PORT1_TPB_P) 2 | §TPBY o VP e
—_— MAKE_BASE=TRUE p1- B = — e . ?
223 FWPORT1_TPB P 10 (O0T}—EVPORT_PVR EN . 4 [FWPWR_EN > N
—,, MWEBASETRE R o2+l 8 NCx——+——0sane|
224 FWPORT1 TPB N B CAL . (GND) 5 e
= = D2-
MAKE_BASESTRUE R4130503 G\D (EW PORT1_TPA_N) EN U A)VG oa
T FW PORT1 AREF 5 TPAcks I NPUT
1/16W TPA- TPA(R)
ibs (PINS 5/6 AND 7/8 ARE (EW PORT1_TPA_P) o [ grear ARl
2 SWAPPED FOR BETTER ROUTI NG)
10
PLACE_NEAR=14310. 5: 2 mm 0 °
L C4319 ¢ = O| assi s
= 0. luF —— p———O| av
10% —— 13
50V 2 _O
X7R
603-1
(FW PORT1_TPB_P) ‘Ra319 = 514S0605
(EW PORT1_TPB_N)
- = = éul/\nll AREF needs to be isolated fromall
1/16W I ocal grounds per 1394b spec
M- LF
202 S ) )
2 When a bilingual device is connected to a
= beta-only device, there is no DC path

ISYNC MASTER=T27 M.B
TTILE

SYNC _DATE=07/ 28/ 200!

FireWre Connector

d} Appl e I nc.
®

THE
Pl
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|
N
1
v
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ODD Power Contr ol SATA ODD Connect or
. D

4590
TPCP8102
PP5V_S3
59 57 46 44 43,42.32 30,7 & o + PP5V SW
- M N-REGCW BTH-G. 4nm CRITI CAL C4520 1 ||:  sara I
{ VOLTAGE=5V QoD (T @6 o
1 1 J4500 11 10 16v  cerv 402
R4150%§ 003658?2 e 54722- 0164 0. 01UF
. F-ST-SM
5% 10% —— ro— Komul 4521 1 ||:  saTA coD RD C P ame
[y o - 0 o SaTA b b | 0 otur || 1% 1ov e a0z
02 , o0 & QD
R4595 G5o% ool o0 c SATA CDD RED N
bTE: 3.3V nust be SO if 5V is S3 or S5 to 100K 0. 01LF 5 : h
- ODD PWR EN LS5V L 1 2 ODD PWR SS N 0 O
ensure the drive is unpowered in S3/S5. /\/sy\/ H 10 00 S - 85 6 SATA ODD D2R UF N
10% 12 1 SATA ODD D2R UF P
23%32°30%10°15%,°16°%,%3 9% PP3V3 SO bls Ve 16V o0 -t
3674278119037 86823027 Bo Q4596 | |2 202 CERM ul § ol | 4525 —
85 77 75 74 73 72 71 SSVBNGSE = 202 o " K SATA ODD D2R P 16 80
RA597* sorses | K 878818750 1°_PP3V3. SO 0o oot 1 i aev com a2 o>
100K 1 Az ALAO LN RANE '
K - . L C4526 1|2 SATA ODD D2R N 16 80
10w e R4590 51650616 0.010F || 0% 16v cerw a0z =
a0z, E 33K '
5%
ODD _PWR EN 116w
402
2
Q4596 '23 45 ¢ (oOT)—SMC_ODD DETECT
SSMBN37FEAPE . )
SOTS65 KH I ndi cates disc presence
9
5|G S C
19 [Ty C0D PYR EN L

71 57 42 26 22 20 16 7 PPLV

R4515*
4.7K
5%

1/ 16W
M- LF

402 ,

PLACE_NEAR=J4501. 9: 3 p—
- = - 3nmm

T4500 Internally PD ~150K
PLACE_NEAR=L4500. 1: 2nm FERR- 70- Mt 4A PP5V SO 6722 47 52 54 65 60 70 72 73 Wite: OxB6 Read: OxB7

s PP5V SO _HDD FLT R 1 1 2

m m’hlEgE?Vw‘l gﬁg Errm 0603 PLACE_NEAR=L4500. 2: 2nm
m
e . 501 . 4502 ADDRL| ADDO | Address (WR)
0. 1UF —— 0. 1UF PP1Y5 SO o
= S T 7157 42 26 22 20 16 7 L L 0x96/ 0x97
v Ger
05 05
. oasia |+ caste L H 0x98/ 0x99
= = H L 0xB6/ 0xB7
7157 4226 222067 PRLVE_SO
D2R val ues for 3dB de-enphasis H H 0xB8/ 0xB9 B
CRITI CAL C4536 NO STUFF
34501 e R4510° |
1 4. 7K
R4531 54722- 0224 awo_va fTRE | | " 5% of 2 PLACE_SI DE=TCP (éb_vélD:qRag
46 SYS_LED ANCDE z\/\'/v\ 1 SYS LED ANGPE R . ) RA4536 G\D VO D=T V62 N Vo) 85 SATA HOD D2R RORVR QUT P 4518 1| |2 SATA HOD 2R P oD i %
596 O O Vol peTRUE 41.2  w-Ld 1% i UE w510 0. 01UF I e o am won
1716w 1o o - ANA 202 480 s oo CA516 : || 2 85 sara oo mr morvm e
“s  C4531 * ° 1o o - s0 s SATA HDD D2R C N I s LI | [ PS8521A 55 sata to0 on o A 4517 1 H 2 oy g s 0
0. 001UF 7 s SATA_HDD D2R C P TGFN o o o
oy 1% 1™ - RADSS ... LA A_ouTR 10 oo
e 2 1997, w0 o SATA - VO e M EAR 2407 o o0 woascocecn 01515‘H= 85 sATA top tor FoRvE L 2 A INN CRI TI CAL A _OQUTN_14 855TA 100 120 FoRVE L 4513 ]HZ STA P RDCN g e e
0 O e D 0. 01UF o o e an o v o
= =10 o= - s0 6 SATA HDD R2D P 5 G\D_ VO D=TRUEsS _sa1a t0 o spsm a + |5 ourn BN 22 0. 010
NGt o o8 11|5le 85 \TA_HDD_R2D RDRVR QUT P. 5 |B autp B INA_12 85 SATA HOD R2D_RORVR I N P 4512 1|2 SATA HoD RED C P e w0
17 18 I e o wm ww —
oo Qo VaTTRE | [ aom 5% - o R 7 |en REXT] 20 smasrm rxt O onE
R4532 a4 6 LR RX OUT 215 o4 202" 50V ™
1 PPSV S3 IR R 21 22 S 8 Lo s
0 57 40 40 40 5,32 30,1 4 POV , 10 D L 00 a2 _sarasorv | 2c jpooro B_PREO/ | 2C_ADDRO  A_PRE1/ SCL_CT! sveus po K (I 16 23 27 29 31 48 62 77 51
M NNECK W DTH=0. 2mm 2 _srvprm | oc hoo o |APREO/ 1 2C ADDRL B _PRE1/ SDA CTL| Y7 sveus o oara B> 10 22 27 29 91 40 62 77 o0
A t CA532 R2D val ues for 3dB de-enphasis 10 ) 2¢ Ene
i e
0, 1UF 51650687 c4534 ra512"
2 18 15PF Test 18 |TEST
cerm 4. 99K
1|2 G\D THRM 19
o va BTRE | [ cerm 5% 7 PAD 1/ 16W
402 50v ®| o - ML
bt I 02,
= Rﬂ'15§4WLF o0 GND_VOI D=TRUE
v bR 41. 2, v 80 sara oo o e CA51L 1| | 2 33880907
SATA HDD / IR/ SIL Connector B A
SYNC MASTER=K91 M.B SYNC DATE=05/ 15/ 201d
R4533 [ -
Vo TR A1, 2 ) MELF 1% SATA/ | R/ SI L Connect ors
F 2 40 50 s oo morcp 4510« || -
3’ T 001F [ i v e D
15PF GND_VO D=TRUE d} App| e I nc.
1]]2
GND_VOl D=TRUE | | CERM 50 °
202 50V NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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