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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.

(.csa)

W’Page

Cont ent s

Sync’

Tabl e of Contents

04727/ 2010

1 K17_M.B

g ] 047 26/ 2010
2 System Bl ock Di agram xoo_me
3 ’ Revi sion History a7 o 04726/ 2010
4 ‘ Revi sion History a7 o 04726/ 2010
5 ° BOM Confi guration a7 e 04726/ 2010
6 " Functional / ICT Test o e CHEETT
7 ° Power Al i ases 7 o 047 26/ 2010
8 ’ Si gnal Ali ases 7 o 047 261 2010
9 *  CPU DM / PEG FDI / RSVD Keo_ms 0372672010
10 " CPU CLOCK/ M ST/ JTAG T
11 ¥ CPU DDR3 | NTERFACES o ws
12 b CPU PONER o1 o 07/ 16/ 2010
13 ¥ CPU PO/NER AND GND .
14 *  CPU DECOUPLI NG | T
15 7  CPU DECOUPLING |1 e T
16 *  PCH SATA/ PCl E/ CLK/ LPC/ SPI e T
17 * PCH DM / FDI / GRAPHI CS T
18 *  PCH PGl / FLASHCACHE/ USB e
19 i PCH M SC o1 o 10720/ 2010
20 i PCH PONER o1 o 67709/ 2010
21 i PCH GROUNDS o v 05/ 20/ 2010
22 “ PCH DECOUPLI NG ro1 vt 08/ 067 2010
23 * CPU & PCH XDP vo1 o 10717/ 2010
24 *  USB HUBS o IO
25 * chipset Support oo SeTZo73010
26 “  DDR3_SO DI MM Connector A or v SerTaTZ010
27 *  DDR3 Byte/ Bit Swaps o2 vt 05/ 14/ 2010
28 " DDR3_SO DI MM Connector B o2 vt 06/ 147 2010
29 ” CPU Menpry S3 Support e 547267 2010
30 ®  FSB/ DDR3/ FRAMEBUFE Vref Mar gi ni ng T
31 ™ X19/ ALS/ CAVERA CONNECTOR or e Tor2172010
32 * Expr essCard Connect or o ErC 07/27/2010
33 " T29 Host (1 of 2) I
34 7 129 Host (2 of 2) I
35 * 129 Power Suppor t - 170572010
36 ¥ ETHERNET PHY (CAESAR 1V) or e 107167 2010
37 “  Ethernet Connector or oec 87242010
38 " FireWre LLG PHY (FW643) oo T
39 “ FireWre Port & PHY Power or o ToTZ075510
40 “ FireWre Connector o1 o 07722/ 2010
41 © SATA Connectors vor_em 11708/ 2010
42 “ Ext ernal USB Connectors vor_tre 08/ 24/ 2010
43 " PRQJIECT SPECI FI C CONNS s me T
44 * Fr ont Fl ex Support a7 o 04726/ 2010
45 " smc e D

SCHEM BLACK PEARL, MLB, K92

pre-evt 11/22/10

(.csa)

W’Page

Cont ent s

rev3. 11. 3

Date

Sync

0

07/ 12/ 2010

46 SMC Support vo1_pen
a7 *  LPCtSPI Debug Connect or o1 v 06723/ 2010
48 * K92 SMBus Connections a7 e 0472672010
49 " voltage & Load Side Current Sensing s coneas T
50 " High Side and CPU AXG Current Sensing oz s o0
51 *  Thermal Sensors R 097 241 2010
52 * Fan Connectors ar e 04/ 26/ 2010
53 " VELLSPRING 1 T
54 > VEELLSPRI NG 2 vo_erm 07/ 27/ 2010
55 * Digital Accel erometer s vy 0T
56 " SPI ROM . 05727/ 2010
57 *  AUDI O CODEC v T
58 ® AU O LINE IN rnm T
59 ® AUDI O HEADPHONE OUT s o T
60 *  AUDI O SPEAKER AMP o a0
61 * AUDIO JACKS s o T
62 “ AUDI O JACK TRANSLATORS oo
63 * DC-In & Battery Connectors o2 v 067287 2010
64 " PBus Supply & Battery Charger oo P
65 " Syst em Agent Suppl y vo1 e 07/ 217 2010
66 " 5V / 3.3V Power Supply e T
67 ” 1.5v DDR3 Supply or T
68 “ CPU | MP7 & AXG VCore Regul at or o e e 11709/ 2010
69 " CPU | WP7 & AXG VCore Qut put wzeme e
70 e CPU VOOl O (1. 05V) Power Suppl y o e 09723/ 2010
71 " M sc Power Supplies s T
72 ” Power FETs vo1mo 10/ 187 2010
73 ”  Power Control 1/ ENABLE T
74 * Wi stler PCl-E vo1mo 10/ 197 2010
75 *  Wistler CORE/FB POWER TP
76 *  Wistler FRAVE BUFFER I|/F ows R
77 > GDDR5 Frane Buffer A o von 08/ 231 2010
78 *  CDDR5 Frame Buffer B T
79 *  Whistler LVDS/DP/GPlO P
80 " Wnistler GPIOs & STRAPs s TR
81 *  \histler DP PWR GNDs e D
82 " GPU (Whistler) CORE SUPPLY T
83 * LVDS Di spl ay Connect or a7 e 04726/ 2010
84 ”  Muxed Graphics Support or v 567772010
85 * DisplayPort/T29 A MJXi ng or e o757 20T
86 " o splayPort/T29 A Connector o1 e 1072212010
87 * 1V0 GPU / 1V5 FB Power Suppl y or e e
88 * & aphics MUX (GMUX) T
89 " LCD Backlight Driver (LP8545) oo T
90 * LoD Backl i ght Support s COETETT

(.csa)

W’Page

CK
DESCRI PTI ON OF REVI SI ON APPD,

Cont ent s

Date

Sync

g

07/ 30/ 2010

91 Power Sequenci ng EG PCH SO K02 YN
92 0 CPU Constraints o1 me 07/ 22/ 2010
93 ' Menor y Constraints a7 e 05714/ 2010
94 " PCH Constraints 1 oz v 06/ 25/ 2010
95 " PCH Constraints 2 o1 e 07122/ 2010
96 " Ethernet/FW Constraints o1 e 07122/ 2010
97 0 T29 Constraints 20, rer 10/ 20/ 2010
98 " sMc Constraints s e 05/14/ 2010
99 ' GPU (Whistler) CONSTRAINTS P
100 ™ Project Specific Constraints o1 e 0772272010
101 PCB Rule Definitions e
102 " PCH Power Aliases e SATEZ00
103 " DEBUG SENSORS AND ADC s onar T
104 ™' DEBUG SENSORS AND ADC 2 s e T
105 " Power Supplies BIST P

ALI ASES RESOLVED

Schematic /

PCB #' s

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
051- 8618 1 SCHEM BLACK_PEARL, M.B, K92 SCH CRI TI CAL
820- 2914 1 POBF, BLACK_PEARL, M.8, K92 PCB CRI TI CAL
DRAW NG

TI TLEEMLB
ABBREV=DRAW NG

LAST_MODI FI ED=Tue Nov 23 20:44:38 2010

SCHEM M_B, K92

DATE]
2009- 05- 19

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 | T

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

IV ALL RI GHTS RESERVED

1 OF 132
1 OF 105

8

2

1




32500

SYNC DATE=04/ 26/ 201

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

I NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

System Bl ock Di agram

2 OF 132
2 OF 105

6000 | NTEL CPU
WHI STLBR XDP CONN
PG 23
SANDYBRI DGE
PG 9-13
PG 74 32900
2 UDl Mvs
DOR3 /1333M2 | oy v
196900/ 16950
PG 26, 28
DC/ BATT PONER SUPPLY
PG 63
GPI O FDI DM RTC
PG 19 PG 17 PG 17 PG 16 (14900
TEMP SENSCOR
[U2700 O—m(
CK505 K Msc PG 52
PG 19
Pe 24 BUFFER o100 POVNER SENSE
SPI PG 51
B ROM 05650, 5660
o il SPI oot FAN CONN AND CONTROL
SATA PG 16 PG 58 PG 53
Conn
HD \TA 3.0/ 6GHZ /I\ \l/
» Po 41 | NTEL
CBTLO6141EE 4499 B0 BSB ADC Fan Ser
5100
19320 SATA COUGAR PO NT sMC Pri LPC Conn
J4501
po o4 SATA | aazorsae | % LPC o st Port 80, seri al
Conn PG 16 PG 47
u1800
P8 41
PWR
9400
DI SPLAY PORT bP ot CTRL 03600
CONN RGB QUT PG 17 USBDN
g USX2061  USBD\
HDM  OUT i PG 73 USBDN
w600 g
GVUX oV our 4 USEDN1,
XP25-5 LVDS ouT 7 4
8 o
ree T™DS QUT s ©
G 18 0w E ~ 33401 J5713/ 35800 13500 14600, .]4210‘ 4720
o © Bl uet oot h TRACKPAD/
3¢ oo KEYBOARD || EXPRESSCARD EXTUESR‘;ML
PCl [ PG 31 PG 53/ 54 PG 32 PG 41
[\N © EXTC EXTB
J9000 PG 18 3 ~
LVDS - 3600
° USBDN
CONN JTAG
USX2061 USBDN
PG 83 SMB PG 73 USBDN
SvB
PG 16 USBDNI4
e CONN
y
PEG rc16 PCl - E | HDA DIMMs EXPRESSCARD i
PG 16 PERN2 PERN3 PERNL PERNA PG 16
J3402 34800
CAVERA I R
PG 31 PG 44
U6200 .
Audi oCodec
CS4206 ACNZC
PG 57
LINE IN \—\\/
TA100 3500 33500 UB500 U6610, 6620, 6630, 6640, 6650
FW643 €] EXPRESSCARD HEADPHONE Speaker
E- NET CONN Anp Anps rsmc MASTER=K60 M.B
BCVB77
PG 38 65 PG 60 TTTLE
PG 36 PG 32
$ LI NE OUT
J3401 J4310 hd JZ000
M ni PCI - E FW 800 E— NET J6780, 6781, 6782, 6700, 6_750
Al RPORT Conn Conn Audi o
Fe s PG 40 PG 37 OOhns PROPRI ETARY P
PG 61
IV ALL RI GHTS RESERVED

2 1




7

6

3

K92 POVNER SYSTEM ARCH TECTURE 06990 SMC PVIRGD
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Alternate rFParts
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
- PART NUMBER
BOM Vari ant s
157S0058 15750055 ALL Delta alt to TDK Magneti cs|
BOM NUMBER BOM NAME BOM OPTI ONS
15250896 15250518 ALL MAG LAYERS ALT TO CYNTEC
639- 1303 PCBA, MLB, K92 K92_COVMON, CPU: 2_2GHZ, FB_1G_SAVBUNG EEEE_DG5Y
15250915 15250796 ALL MAG LAYERS ALT TO CYNTEC
639- 1464 PCBA, MLB, CFG2, K92 K92_COVMON, CPU: 2_2GHZ, FB_1G_HYNI X, VRAM HYNI X, EEEE_DG50
15550457 15550329 ALL MAG LAYERS ALT TO MURATA
639- 1466 PCBA, MLB, CFG3, K92 K92_COVMON, CPU: 2_3GHZ, FB_1G_SAVBUNG, EEEE_DG52
51650805 51650806 ALL FOXCONN ALT TO MOLEX
639- 1465 PCBA, MLB, CFGA, K92 K92_COVMON, CPU: 2_3GHZ, FB_1G_HYNI X, VRAM HYNI X, EEEE_DG51
35352805 35352603 ALL Fairchild 8 alt to & vafer
085- 1898 K92 M.B DEVELOPMENT BOM K92_DEVEL: ENG
127S0111 12750060 ALL Rohm alt to Kemet
35353085 35351658 ALL ST Mcro alt to LT (U5850)
K92 BOM GROUPS e oo o] (ureso)
BOM GROUP BOM OPTI ONS 35353055 | 353S3151 ALL Pericomalt to NP DP Mix (U9390)
K92_COMMON ALTERNATE, COMVON, K92_COVMONL, K92_COMVON2, K92_PROGPARTS 37650855 | 37650613 ALL adar 8516240 Toshi ba FET (@200, etc)
K92_ COVMONL CPUMEM SO, EXT_HP_AMP, SMC_DEBUG_YES, USBHUB_2514B 870- 1939 | 870-1698 ALL Silver alt to Gold tall pogo pins
K92_COMMVON2 GPUVI D_1P11V, HUBL_2NONREM HUB2_2NONREM KB_BL, ENET: BO, T29BST: Y, T29: YES, T29_DP_HPD: ALL_OR 870- 2015 | 870- 1699 ALL Siiver alt to Gold short pogo pins
K92_DEVEL: ENG SNB_CPT_XDP, DEBUG_ADC, LPCPLUS: YES, VREFNRGN, GVUX_JTAG_CONN, SOPGOCD | SL, BMON: ENG, CPURI PPLE_ENG, | MPI SNS_ENG, SDRVI 2C: MCU 376S0972 | 376S0612 ALL add ROM part as 2nd source
K92_DEVEL: PVT SNB_CPT_XDP, LPCPLUS: YES, VREFMRGN_NOT 138S0676 | 13850691 ALL add Mirata part as 2nd source
K92_PROGPARTS SMC_PROG EVT, BOOTROM_PROG: EVT, ENETROM_PROG BO_NOSD, TPAD_PROG EVT, T29ROM PROG, GVUX_PROG, T29MCU: PROG 128S0327 12850264 ALL add NEC part as 2nd source
K92_PVT VREFNMRGN_NOT, XDP, XDP_CPU_BPM BMON: PROD 376S0977 | 376S0859 ALL add new part as 2nd source
SNB_CPT_XDP XDP, XDP_CONN, XDP_CPU_BPM XDP_PCH 13850681 | 13850638 ALL add new part as 2nd source QB888, Q430)
bl
Bar Code Labels / EEEE #'s
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DGBY] CRI TI CAL EEEE_DGBY S'\/C
826- 4393 1 LBL, P/ N LABEL, PCB, 28MVI X 6 MM [ EEEE_DG50] CRI TI CAL EEEE_DG60 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG51] CRI Tl CAL EEEE_DG61 338S0895 1 1 C, SMC, HS8/ 2117, 9MVKOMM TLP U4900 CRI Tl CAL SMC_BLANK
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG62] CRI TI CAL EEEE_DG62 34152855 1 11C. SV, DEVELGPVENT- PROTO, K02 U4900 CRI TI CAL SMC_PROG PROTCO
34152855 1 1 C. SMC, DEVELGPMENT- PROTOL, K92 U4900 CRI TI CAL SMC_PROG: PROTOL
34152995 1 1 C, SMC, DEVELGPMENT- PROTCR, K92 U4900 CRI TI CAL SMC_PROG: PROTQ2
ul e arts
PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 54152862 : 16 ShE: DEVELGPVENT BT, o2 U4900 T SV PROS VT
33754032 1 |G, CPU, SNB, SROOW PRQ 02, 2. 2, 45W 4+2, 1. 30, 6M BGA u1000 CRI TI CAL CPU: 2_2GHZ 34152865 ! ! G SME, DEVELCPVENT. DVT. K92 u4900 CRITICAL SMe_PROG VT
33754033 1 |G CPU SN, SROOUL PRQ 02, 2. 3, 45W 4+2. 1. 30, 8M BCA U1000 CRITI CAL CPU 2_3GHZ 34152868 : 1 G SN, DEVELGPENT: PVT. K92 U4900 CRITICAL SV_PROG PVT
33754029 1 1C. PCH, COUGARPQI T SLHID, PRQ, BOS2HVG3 u1800 CRI TI CAL
34350534 1 1C.ASI G, GBI T ETHNET&SD CTRLR 686 GFN 8% U3900 CRI TI CAL ENET: BO
343S0494 1 1 G, ASI G, GBI T ETHNET&SD CTRLR, 686 GFN 8X8 Uu3900 CRI Tl CAL ENET: A0 EFI
33850753 1 1C, FV643- E, 13948 PHY/ OHl LI NK/ PO - E, 12 U4100 CRI TI CAL PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33350543 4 1 C. SGRAM GDDRS, 32MK32. 1. 25GHz, E- DI E, HF 18400, UB4S0, LBS00, LBSSO CRI TI CAL FB_512_SAVBUNG 33550740 1 64 MBIT SPI SERIAL DUAL 1/0 FLASH u6100 CRI TI CAL BOOTROM_BLANK
33350564 4 1 C. SORAM GDDRS, 32MX32, 1. 25GHz, A- D EL. 35V 18400, UB450, L8500, UB550 CRI TI CAL FB 512 HYNI X 34152893 1 | EFI, ROM PROTO, K90/ K901 / K91/ KS1F/ K92 u6100 CRI TI CAL BOOTROM_PROG PROTCO
33350571 4 1 C. SGRAM GDDRS, 641K32, 3. 6GBPS, G- DI E, HF 18400, UB450, L8500, UB550 CRI TI CAL FB_1G_SAVBUNG 34152934 1 |G EFI. ROM PROTOL, K90/ K901/ K91/ K91F/ K02 u6100 CRI TI CAL BOOTROM_PROG PROTOL
33350572 4 1 C. SGRAM GDDRS, 641K32, 3. 6GBPS, M DI E, HF 18400, UB450, L8500, UB550 CRI TI CAL FB_1G_HYNI X 34152991 1 |G EFI. ROM PROTOL, K90/ K901/ K91/ K91F/ K02 u6100 CRI TI CAL BOOTROM_PROG PROTC2
33753936 1 . GPU, AVD, VH STLER, 962FCBGA, 40NM ES usooo CRI TI CAL 34152894 1 | CEFI ROM EVT, K90/ K901 / K91/ KO1F/ K92 u6100 CRI TI CAL BOOTROM_PROG EVT
33850945 1 Light R dge, S LHAJ, FCBGA, 15x15mm u3600 CRI TI CAL T29: YES 34152895 1 1 EFI, ROM DVT, K90/ K901 / K91/ K91F/ K92 u6100 CRI TI CAL BOOTROM_PROG DVT
35353055 1 I, PI3VEDP212, x2 DI SPLAYPCRT 2:1 MX, GFN u9390 CRI TI CAL 34152896 1 1 EFI ROM PVT, K90/ K901 / K91/ K91F/ K92 u6100 CRI TI CAL BOOTROM_PROG PVT
. Et her net
Programed Parts-All Builds
g PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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T™M Hol e
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-©

SH0920
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sm

O
1. 4D
SH0910

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

O~

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

SH0936
1. 4Dl A- SHORT- EM - MLB- MB7- MB8
sm

o1 1
GND_CHASSI S_AUDI O_JACK

SHO911
A- SHORT- EM - M_B- MD7- D8
sm

©

SH0913
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EY
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SH0923
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sm
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SH0916
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sm

O

SH0918
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sm

C ] 2

SH0930

EY

SHO931

EY
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SH0914
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SM

] SH0924
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EY
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70 69 68 65 54 52 47 41 22 7 6 PPSV
303 Soz

PM ALL _GPU PGOOD

91 88 87 82 74 8

GMUX ALI ASES

PM ALL _GPU PGOOD

MAKE_BASE=TRUE

s s _TP_LVDS MUX SEL EG

TP _LVDS MUX SEL EG

MAKE_BASE=TRUE

EG RESET L

s 74 5 _EG RESET L
MA

KE_BASE=TRUE

9108 _LVDS | G BKL_ON

LVDS |G BKL_ON

MAKE_BASE=TRUE

s 18 8 _LVDS | G PANEL_PWR

LVDS | G PANEL PWR

MAKE_BASE=TRUE

90 88 s _LCD BKLT EN

LCD BKLT EN

MAKE_BASE=TRUE

88 8o 8 PEX CLKREQ L

PEX CLKREQ L

MAKE_BASE=TRUE
PEG CLKREQ L

88 16 8

PEG CLKREQ L

MAKE_BASE=TRUE

8 88

8 18 88

82 87 88 91

VAKE_BASE=TRUE

FW PLUG DET_L

39 19 8

FW PLUG DET L

8 19

MAKE_BASE=TRUE

FW643_ WAKE L

39 38 8

FW543 WAKE L 8 38

MAKE_BASE=TRUE

Unused SD card signals

36 _TP_SDCONN DATA<O.. 7>

SDCONN_DATA<O. . 7>

MAKE_BASE=TRUE
TP_SDCONN _CLK

TP _SDCONN CLK 8 36

MAKE_BASE=TRUE
368 TP, IN_CMD

TP_SDCONN_CMVD 8 36

MAKE_BASE=TRUE

s6 s _TP_SDOONN_DETECT L

TP_SDCONN DETECT L s 36

MAKE_BASE=TRUE

36 8 _TP_SDCONN_WP

TP_SDCONN WP 8 36

MAKE_BASE=TRUE
TP_ENET CR PWREN

TP_ENET CR PWREN j 36

MAKE_BASE=TRUE

AUDI O ALI ASES

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

5

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

—©
SH0921

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

5

©r

SH0932

EY

oF

SHO900

2.0DI A- TALL- EM - M_LB- MB7- MB8

SM

1 (:)
SH0933

Y 2.0DI A- TALL- EM - M_LB- MB7- MB8
EY

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

©

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

©

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

©-
SHO901

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

-©

SM

XWD900
Sm
SO 2 1 PP5V_S0_AUDI O
S R “
M N_NEGK W DTH=0. 3 mm
sm VoL TAGESsv
2 1 PP5V_SO_AUDI O AMP_R 60
XWD901 M NKeck-wbrH=o. 3 mm
VOLTAGESSY.
sm
2 1 PP5V_S0_AUDI O AMP L 60
XWD902 M NKescworeo 2 nm
VoL TAGESsY
Di gital G ound
9 wwe_LVDS | G PANEL PWR
G\D 'R0902
J_ M N-REGKCW BTHEO. 34V 100K
L vaTac=ov ?7/{’16W
- M- LF
2402

Unused USB ports

39

39

88 33 23 19 8

88 33 19 8

88 33 19 8

CPU signal s
92 _CPU VI D<O..6> CPU WP _VI D<O0. . 6>
VAKE_BASE-TRUE
92 _GEX VI D<0. . 6> GEXI WP_VI D<0. . 6>

MAKE_BASE=TRUE
MEMWTT EN

MEMWTT EN

MAKE_BASE=TRUE

Unused

s _NC PEG D2R P<15..12>

PEG | anes

=PEG D2R P<15..12>

MAKE_BASE=TRUE
o _NC PEG D2R N<15.

=PEG D2R N<15. . 12>

MAKE_BASE=TRUE

8 29 67

¢ _NC PEG R2D C P<15..12> — =PEG R2D C P<15..12>
MAKE_BASE=TRUE —
o NC PEG R2D C N<15..12> — =PEG R2D C N<15..12>
MAKE_BASE=TRUE —
GPU signal s
92 74 _PEG D2R P<7..0> — =PEG D2R P<7..0> N
VAKE_BASE=TRUE —
92 74 _PEG D2R N<7..0> — =PEG D2R N<7..0> N
VAKE_BASE=TRUE —
92 74 _PEG R2D C P<7..0> — =PEG R?D C P<7..0> N
NAKE_BASE=TRUE —
92 74 _PEG R2D C N<7..0> — =PEG R?D C N<7..0> N
VAKE_BASE=TRUE —
9184170 _DP 1 G AUX CH P — DPIGAUXCHP o 17 84 94
VAKE_BASE=TRUE —
9084170 _DP 1 G AUX CH N — DPIGAUXCHN o 17 84 94
FAKE_BASE-TRUE =
sa 0175 _DP 1 G DDC QLK — DP 1GDDC CK 8 17 80 84
VAKE_BASE=TRUE —
sa 80 17 5 _DP_| G DDC_DATA — DP |G DDC DATA 8 17 80 84
VAKE BASE-TRUE =
8a 17 5 _DP 1 G HPD — DP IG HPD 8 17 84
VAKE_BASE-TRUE —
T29 Signals
o533 PCILE 729 D2R P<3..0> — =PEG D2R P<11..8> N
VRKE_BASE-TRUE
o533 PCILE 729 D2R N<3..0> — =PEG D2R N<11..8> N
VRKE_BASE-TRUE
9533 _PCLE T29 R2D C P<3..0>_— =PEG R2D C P<11..8> N
VRKE_BASE-TRUE =
9533 _PCLE T29 R2D C N<3..0>— =PEG R2D C N<11..8> N
VRKE_BASE-TRUE =
Unused T29 Ports
o7 _T29 D2R P<2..3> — NC T29 D2RP<2..3> a
—— NAKE_BASE=TRUE  NO_TEST=TRUE
o7 _T29 D2R N<2..3> — NC T29 D2RN<2..3> a
—— NAKE_BASE=TRUE  NO_TEST=TRUE
o7 129 R2D C P<2..3> — NC T29 RPD CP<2..3> a
—— MAKE_BASE=TRUE NO_ TEST—TRUE
o7 _T29 R2D C N<2..3> — NC T29 R2D CN<2. . a3

T29 LSEO LS(]E3—

T29 LSEO LS(]EL

T29 L. EO LS(]EB

3>
VAKE_BASE=TRUE  NO_TEST=TRUE

T29 LSEO LSCES 5 33

T29 LSEO LSCE2 5 33

T29 / GVUX JTAG Signal s

JTAG | SP_TCK
VARE_BASE=TRUE

JTAG | SP_TDI
“VRKE_BASE:

= JTAG | SP_TCK s
JTAG | SP_TCK 8
— JTAG | SP_TDI 8
=TRUE —
JTAG | SP_TDO 8

| SP_TDO
=TRUE

T29_A BI AS caps
SI GNAL_MCDEL =EMPTY
R0926

51

s 129_A BIAS R

SI GNAL_NMODEL=EMPTY

R0927
51

s 129_A BIAS R 2

201

ass DP_A BIAS P_2

S| GNAL_ MCDEL =| ENPT]
0
I 18
X8
20

PP3y3_S3 67,40 34 2 29 %0 51 32 48 40 50 54 5
*RO915 'R0916
10K oK
5% %
1/16W 1/16W
M- LF M- LF
2402 2402
USB _T29A N ., o4
USB_T29A_P i 04
Heat spreader nounting boss for T29 router
SH0940 SH0941
STDOFF-4. 00DL. 85H SM  STDOFF- 4. 0ODL. 85H SM
1 1
Heat spreader nounting boss for PCH
SH0942 SH0943
STDOFF-4. 00D2. 23H- SM  STDOFF- 4. 00D2. 23H- SM

1

1

90 64 63 50 49 39 35 7 ¢ PPBUS_G3H

T29_A BIAS D2R N1 s

1 C0907
0. 01UF

10%
10V -

Xon S| GNAL_=EMPTY
201

2

DP_A_B_I AS caps

s DP_A BIAS P_0O

S| GNAL_MODEL=| EWT]l C09
18 F

T29

T29BST: N
R0O950
PP15V

0
IAANA

7 35 86

94 18 8

94 18 8

100

100

62 5 _TP_CPU VTT SELECT — TP CPU VTIT SELECT 6 02
NAKE_ BASE=TRUE =
s _NC GPU XTALOUT — NC GPU XTALOUT N
MAKE_BASE=TRUE NO_TEST=TRUE —
NC LVDS | G A DATAP<3> — NC LVDS | G A DATAP<3> 6 18 04
MAKE_BASESTRUE NO_TEST=TRUE =
NC LVDS | G A DATAN<3> — NC LVDS | G A DATAN<3> 6 18 04
MAKE_BASESTRUE N TEST=TRUE =
188 _NC LVDS | G B DATAP<3> — NC LVDS | G B DATAP<3> 6 18
VAKE BASE-TRUE MO TEST=TRUE =
188 _NC LVDS | G B DATAN<3> — NC LVDS | G B DATAN<3> 8 18
VAKE_BASE=TRUE  NO_TEST=TRUE =
1886 TP LVDS |G B CLKP — TP LVDS IG B CLKP 6818
MAKE_BASE=TRUE —
1886 TP LVDS |G B CLKN — TP LVDS IG B CLKN 6818
MAKE_BASE=TRUE —_
1886 TP LVDS | G BKL PWM — TP LVDS | G BKL PWV 6818
MAKE_BASE=TRUE —_
USB Hub Ali ases
32 24 5 _EXCARD OC L — EXCARD OC L 8 24 32
MAKE_BASE=TRUE —
43 24 58 _USB EXTC OC L — USB EXTC OC L 6 24 43
MAKE_BASE=TRUE —
32 24 8 _USB EXCARD N — USB EXCARD N 6 24 32 100
MAKE_BASE=TRUE —
32 24 8 _USB _EXCARD P — USB EXCARD P 8 24 32 100
MAKE_BASE=TRUE —
Rev. A NCs
s _NC | SNS P1VO5S0PCH N —_ NC | SNS P1VO5S0PCH N 8
MAKE_BASE=TRUE —
s _NC | SNS P1VO5S0PCH P — NC I SNS P1VO5SOPCH P N
MAKE_BASE=TRUE —
s _NC | SNS P3V3SONPCH N — NC | SNS P3V3SOMPCH N N
MAKE_BASE=TRUE =
s _NC | SNS P3V3SONPCH P — NC | SNS P3V3SOMPCH P N
NAKE_BASESTRUE =
s _NC | SNS PVITSOPCH N — NC | SNS PVITSOPCH N N
NAKE_BASE=TRUE =
s _NC | SNS PVITSOPCH P — NC | SNS PVITSOPCH P N
NAKE_BASESTRUE =
T29_A BI AS caps

Sl %WLIEWTV

s 129_A BIAS R

SI GNAL_MODEL=EMPTY

s 129_A BIAS R

T89S/ GNAL_MCDEL=EVPTY
2 X8R
201

19s1 anaL_MopEL=EMPTY

~

X5R
201

10 s GNAL_MODEL=EMPTY
XoR
201

DP_A BI ‘As caps

es s DP_A BIAS N 2 es s DP_A BIAS N O
SI GNAL_MODELAEMPTY
SI GNAL_MoDEL=EMPTY L 1.C0908
0 0 F 0. 01UF
180/0 180/0
2 10V 2 10V
XoR XoR
201 201
NC_MASTER=K17 M.B SYNC DATE=04/ 26/ 2010
ymia
Signal Aliases
nc. D
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s - A IRSVD_42
PEG Tx_9| F17 =PEG R2D C P<9> N NC - )
PEG TX_10| B13 =PEG R2D C P<10> N NCX_AOG RSVD 43
PEG TX_11| C10 =PE( D C P<il> s NCx———RSVD_44
PEG Tx_12| D11 NC PEG R2D C P<12> s NCx—S52 [RsvD 45
PEG TX_13| B9 NC PEG R2D C P<13> N X_I:G
PEG TX_ 14| D7 PE D C P<l4> s NC><—01 RSVD_46
PEG TX_15| F13 NC PEG R2D C P<15> s NCx—=— RSVD_47
- NCx—=24 |RSVD_48
NCx—225_[RSVD_49
NCx—E25 [RSVD_50
92 23 9 100 s1.¢gry—CPU THERMD P K47 |RSVD_51 (THERVDA)
9223 9 92 23 ¢ CPU_CFG<16> 100 51 Py CPU THERMD N HA7 |RSVD 52 ( THERVDG)
02 239 o2 23 o CPU_CFG<3>
0 239 o
0239 o
NOSTUFF, [ NOSTUFF, NCSTUFF,
R1046" | RL047 R1049
1K 1K 1K
5% NS 5%
11w < yiew 1110w
[Tt VE-LF e
402 2 402 2 402 2
PRCE T L
= = CPU DM / PEG FDI / RSVD
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CFG [ 7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR Bl OS oT — — .
CFG [6:5] :PClE Bl FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 ' | CE OF PROPRI ETARY PROPERTY:
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73 70 68 45 39 35 23 14 13 12_10 o 7 _PP1VO5_S0O
105" 104 107

PP1VO5 SO _CPU VCCPQE _ ; 15 14
'R1140
7070 68 45 0 35 23 14 13 jg 09 7, PPIVO5 SO 01000 %;Iéaw
NOS 1
\CSTUFE (NOSTUFF || NOSTUFF SANDY- BRI DGE VEL O
R1100 R1104 |'R1102 NOBI LE. REVL 2402
1
R1101 K 5 EN BGA DPLL_REF_CLK AJ4 DPLL REF QLK Unused eDP CLK
68 /20w 1ow 20w (2 OF 11) pp| REF CLK*|yAJ2  DPLL REF CLK L
17 16W 201, 5402 5201 oM T - = ‘os
VL BCLK_| TP &= | TPCPU_CLK100M P 16 92
2402 B59, . - <
NCx—E5%qPROC_DETECT % BOLK_| TP+ [;K65 - I TPCPU CLKIOOM N 7y 16 92
AHY "
52 17 qoom}—CPU PROC SEL L - PROC_SELECT g BoLK| D5 - DM _CLKIOOM CPU Py 16 o2
AN - DM _CLK100M CPU N
R1103 BCLK - T 26 92
, 96 | o2 (oom}—CPU_CATERR L - H53 | CATERR®
92 68 40y CPU_PROCHOT L (1 PY) PROY* |4362 - XDP_CPU_PRDY_L oo 2 5
9
1/ Tew 9 15 10 @y CPU PECI -— F53 |pECi (1PY PREQr [5H65 - XDP_CPU PREQ L am = o
PP1V05_SO M5k
73 70 6 45 39 35 23 14 13 13199 T, h05
CPU PROCHOT R L P H51 - PROCHOT* ] (1pp) Tk 58 &= XDP_CPU TCK (T 22 o2
R1127(:5‘>1 R £ Py TVEL_HB9 - XDP_CPU TVB am = =
o=
F51 -+ | H63 XDP. TRST L
%1%2‘,@ o2 19 (OOT} PM THRMIRI P_L -  THERMTRI P* (1PY) TRST’ - CPU TRS O = o2
402, R%31225 (1P TDI| K61 - XDP_CPU TDI am = e
25 23 TWy—PLT RST CPU BUF L 2 A AL PLT RESET LS1V1 L - K51 |RESET* s Tpo_K59 - XDP_CPU TDO oD 23 02
9 o
1: ggw o PM SYNG - K53 |pm syNC E : DBR* < H61 - XDP_DBRESET L oo 25 25 52
60
2 25 10 [Ty CPU PVRCD - UNCOREPVWRGOCD % Q (e spw o2 - XDP_BPM L<0> oo
e (1PY) BPM 1% [y D61 - XDP_BPM L<1> D > %2
PM MEM PWRGD R - AY25 |SM DRAMPWROK i (1 PY) BPM 2+ [,E62 - XDP_BPM L<2> oD 2 02
x| F63 XDP_BPM L<3>
BE24 DRAVRST* (1PY) BPM 3 - CED = o2
104 73 29 15 13 10 7_PPLV! 2 gm—CPY VEM RESET L = SM T 8 (1 PY) BPM 4* |3D59 ; XDP_BPM L<4> Pam S
PLACE_NEAR=R1121. 2: 1mm CPU DDR VREF - BJ44 |sm VREF s (1PU) BPM 5* [5F61 - XDP_BPM L<5> D = =
1 | F59 XDP_BPM L<6>
Rl 1220(3 CPU_SM RCOMP<0> - BJ46 |sMm RCOMP_O (1P BPML6T 2 - CD 2
b - (1PU) BPM_7* - XDP_BPM L<7> 23 02
1 18% CPU_SM RCOWP<1> - BHA6 [sm RoovP_1 - S
SUF BF45
M=4022 R1121 CPU_SM RCOVP<2> - SM_RCOVP_2 1R1141
130 1K
92 20 17 [TEy—EM VEM PURGD 2 1 Tk
1% 1 1 1 1/16W
R1120 and R1121 are Intel reconmended val ues H:.lfﬂ‘é" R1113 5&0114 'folKlll MESLF
402 1% PLACE_NEAR=U1000. BF45: 12. 7nm 5% PLACE_NEAR=U1800. AY11: 157mm 2
PLACE_NEAR=U1000. AY25: 51. 562nm 1/ 16W 1/16W
— M- LF M- LF
402 402 L
104 73 20 15 13 10 7_PP1V5_S3RSO CPUDDR
PLACE_NEAR=U1000. BG46: 12. 7nm =
R1130" | NoSTUFF =+
100 PLACE_NEAR=U1000. BJ46: 12. 7mm
PLACE_NEAR=UL000. BJ44: 2. 54mm_ 1%
VE- LF
402,

.
"RTa1! Jicnso

PLACE_NEAR=UL000. BJ44: 2. 54rm 100 0 1UF
1/ 16W 0% NOSTUFF
V- LF 2 1%
402 402

PLACE_NEAR=U1000. BJ44: 2. 54mm
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7By MEM A DQ<0> -— AL6 | sA DQ 0 SA_CK_o| BB31 MEM A CLK P<0> 26 93 03 27 MEM B 0> AL4 | sB DQ O SB_CK_o| BF33 MEM B CLK P<0> 26 03
27@M“—AL8 SA_DQ 1 SA_CK_0* D&‘M@ 26 93 93 zv@M“—Am SB_DQ 1 SB_CK_0* D&M@ 28 93
DA D e T gyt SACKE O] BCIB .y NEMA OKEO> oy ues S T T S e gt SBOKEO| BD25 g WEMBOKESO> qrmmam
27, MEM A 4> AK7 | SA DQ 4 oM T SA_CK_1| AVB4 MEM A CLK P<1> 26 93 03 27 MEM B 4> AL2 | sB DQ 4 SB_CK_1| BF37 MEM B CLK P<1> 28 03
27@M SA DQ 5 SA CK_1* m:)—‘%@ 26 93 03 va SB_DQ 5 oM T SB_CK_1* WD—‘M@ 28 93
@M% o SACKE L[ BDI7 o MEMACKESl> s e @M% gt sBokE [ BI26 o MEMB OKES1> o
@y MEMADB> gy  ARIO[SA DQ 8 SACS 0Bl g  MEMA CSL<O> ey zess 05 2@y MEMB DOB> gy  AVBIsB DO S8 SB.CS 0*(,BEA0 g MEMBCSL<0> yomyzses
27®%“—AR8 SA_DQ 9 SA_CS_1* M’D—‘M@ 26 93 93 27®M“¢ SB_DQ 9 SB_CS_1* MD—‘M@ 28 93
T MEMA DU gy U SADQ 10 SA_CDT_o|_BB41 M A QDT<0> 20 09 wo@y MMB DOI0> gy BMISB DO 10 © SB_CDT_o|_B&42 M B QDT<0> 2 %
=@y MEM A DO<11> o=t AY5 | SA DQ 11 -~ Bas VEM A CDT<lo 53 27(@y—NEM B DO<11> — BBl | sB DQ 11 1 ot 1| BHAS MVEM B ODT<1>
o Cay—MEM A DO<12> -~ ATS | sa DQ 12 SACOT 1 === o MEMA LDISL> qoomy 26 9 o 27 Cgry—MEM B DO<12> o= AVL | sB Do 12 w SBODT 14 == o —MEM B LDISL> __qoomy 20 o
By MEMA DOS13> gy ARG [SA DQ 13 SA_DQs_0* |5AN8 MEM A N<O> 26 27 03 0 7Py MEMB DO<13> gy AU IS pQ i3 < SB_DQS_0* [,AMA MVEM B N<O> 27 28 0
zv@ML“—AW SA_DQ 14 SA_DQs_1* [;AU6 MEM A N<1> 27 o3 93 27®ML“—BA2 SB_DQ 14 § SB_DQS_1* [;AV2 MEM B N<1> 27 93
7B MEMA DOSIE> gy ATIISA DQ 15 SA_DQs_2* [yBCB MEM A N<2> 27 93 03 27(Ery—NEM B DO<15> gy BB3 1SB DO 15 SB_DQS_2* |BHY MVEM B N<2> 27 03
By NEM A DOS16> gy BA6[5A DQ 16 SA_DQs_3* |4BD9 MEM A N<3> 27 03 0@y MEMB DOXI6> gy B Isp pQ 16 SB_DOs 3+ [y BF15 VEM B N<3> 27 03
oIy MEMA DOSIT> gy BA8lsA DO 17 < SA_DQs_a [;BCS0 NEM A DOS N4> 27 59 ooCEy MEMBDOIT> g  BF7|sgpQi7 > SB_DOs_a [, BF51 VEM B DOS N4> 2 05
7 MEMA DOS18> gy BO 1SA DQ 18 o SA_DQs_5*|BB55 MEM A N<5> 27 93 03 27 VEM B 18> BF11 | sB DQ 18 é SB_DQS_5* |,BH57 VEM B N<5> 27 93
zv@ML“—AYg SA _DQ 19 Z SA_DQS_6* 3%@ 27 93 93 zv@%ﬁ;‘uo SB DQ 19 SB_DQS_6* 3&“% 27 93
o@D MEMA DO20> gy A8 IsA DO 20 % SA_DQs_7* [5AUS0 NEM A N<7> T 0@y MEMB DO<20> g B Isp pQ 20 4 SB_DQs_7* [AN62 MEM B N<T7> 27 0
zv@ML“i SA DQ 21 SA_Das_o|_ANG M A P<0> o 03 27@%“& SB DQ 21 B DOs_0| AN VB P<O> S
2 MEM A 22> B38| sa Do 22 A VEM A pels 03 27 MEM B 22> BHL1 | sg pQ 22 T VEM B pels
27 CEy—MEM A DO<23> — BE4 | sA DQ 23 % SADG 1 27 03 o3 27Cary—VEM B_DO<23> -— BGLO | sg_po 23 gt v 27 53
o1 CEryVEM A DO<24> —>_ V12| 5a 00 24 é SADQS 2L B gy MEMADCE P<2> s, =0 0 0 27Ty MEM B DO<24> e—s_ P14 |8 DQ 24 SB DQS 2L 50 guuugy MEMB DOS P<2> sy 2 o
SA_DQs_3| BCL0 M A P<3> 27 93 SB_DQs_3| BH1S M B P<3> 27 93

=@y NEM A DO<25> o—t AV11 | sA pQ 25 g P NEM A o< 93 27(PryMEM B DO<26> — BGl4 | sp_DQ 25 BHB1 VEM B S

NEM A 6> BB11]| sa DO 26 SA?D@?AM 27 93 o o MEM B 6> BF17 | sB D0 26 SBﬁD@J’.—“L@ 27 93
27 SA_DQs_5| BD5S VEM A P<5> 27 93 @D VEMB DO<26> gy BELT SB_DQs_5| BF57 MEM B P<5> 27 93
R MEMA DO27> g, BAI2 ISA DO 27 SA_DOS_6|_BD6L VEM A P<6> o 7Cgry MEMB DO27> gy BIIBIsp pg 27 SB_DQs,_6|_AY65 MVEM B P<6>
2 MEM A 28> BEB | sp pQ 28 \ DB W—.#@ 27 93 - 27®w SB_DQ 28 > D5 W—.#@ 27 93
27@%“;“0 SA_DQ 29 SA DQS_7| AVOL gy NEMA DOB P<7> ey 27 o - 27®ML—.¢13 SB_DQ 29 SB_DQS 7| ANOL gy NEMB DOB P<7> mry 27 o
B MVEMA DO30> gy  BOILISA DO 30 SAMAO| BT g MEMA A<O> oo 2 0 03 7Py MEM B DO<30> gy BHI7 IS DO 30 SB MAO| BFSL g MEMB A<O>  gmyeses
7@ MEMA DOB1> gy  BFIZ1sA pQ 31 SA_MA_1| BA28 - MEMA A<l> oo 26 9 3 2Py MEM B DO<31> g  BGI8 Isp pg 31 SsB wA 1| BH31 VEM B _A<1> 20 03
By NEM A DO32> gy BB49 [5A pQ 32 SAMA 2| BB27T g NEM A A<2> o 2 % o3 2@y NEMB DO<32> g g B9 Isp Do 32 SB M 2[ BBS7 g MEMBA<2> e
By NEMA DO33> gy AY49 | 5A DQ 33 SA_MA 3| AVB6 g  NEM A A<3> oo 75 o3 0027y MEMB DO<33> gy  BFA7 1B DQ 33 sB_wa_3| BC34 MEM B A<3> 2 0
27@%& SA_DQ 34 SA7W74&‘_’\/M@ 26 93 93 zv@%ﬁiﬁ SB_DQ 34 SB?MA?A«&‘_’VM@ 28 03
7By NEM A DO35> gy BOS1[sA pQ 35 SA_MA 5| BA24 g  NEM A A<5> o 2 % 03 27(Ery—MEM B DO<35> gy B0 Is DO 35 SB_MA 5| BB33 MEM B A<5> 20 03
7By NEM A DOB6> gy B9 [ 5A DQ 36 SAMA 6| AY21 g MEM A A<6> oo 25 o3 o3 2@y NEMB DO<36> gy  BF491sp DO 36 SB_MA_6| BH2T MEM B A<6> 26 03
26, MEM A DO<37> BE48 | sA_DQ 37 SAMA 7| BD21 g MEM A A<7> oo 26 0328 27 Py NEM B DOS37> gy BHI7 I SB DQ 37 SB_MA_7| BG3O MVEM B A<7> 28 9
By NEMA DO38> gy BAS? | 5A pQ 38 SA_M 8l BC22 g NEMA A<8> o 2 % o3 2@y MEMB DO<38> g g  BFS31sp pQa3s SB_MA_8|_BH29 MEM B A<8> 26 03
7B MEMA DO<30> gy AYSL1SA DQ 39 SA_ M 9| BB21 g @ MEM A A<O> oo 2 o3 o3 2@y NEMB DO<39> g g  BISOIsp DQ 39 sB_MA 9| BF29 MEM B A<9> 25 o3
T MEMA DO<A0> gy BOS4 1A DQ 40 SA_MA_10| AVBE MEM A _A<10> 2 93 00 27 Py NVEM B DO<40> gy BFSS ISB DQ 40 SB_MA_10[ AY37 MEM B A<10> 26 03
By NEMA DOXA1> gy AYSS |sA DQ 41 SA M 11| AVR2 g MEM A A<ll> o 2 02 03 27(Ery—NEM B DO<41> gy BHSS fsB DO 41 SB M 11[ BISO gy MEMB ASIl> @ yyaees
o@D MNEMA DO42> gy AW | sp pg 42 SAMA 12| BA20 o MEM A Ac<I2> o 2 % 0@y MEMB DO<A2> gy  BISBIsp pg a2 SB_MA_12| AVBO MEM B A<12> 20 9
By MEMA DO<A3> gy AYSS | sA DQ 43 SA MA 13[ BBAS g MEM A A<13> o 2 % o3 2@y NEMB DQ<43> g g  BHS9 lsp DO 43 SB_MA 13| BAO gy MEMB A<I3>  yryae e
27 MVEM A 44> BD53 | sA DQ 44 SA_MA_14| BE20 - VEMA A<l4> oo 26 03 27 MVEM B 44> BJ54 | B pQ 44 SB_MA_14| BB29 MEM B A<14> 28 93
By MEM A DOA5> gy BB53|sA DQ 45 SAMA IS AWE g MEMAA<IS> gy 9@y MEM B DO45> gy BO54|sp pQ 45 SB_MA 15[ BE28 g MEMB A<IS> i ces
27 MEM A _DQ<46> BES6 | sp_pQ 46 0@y MEMB DO<A6> gy B8 Isp po 4
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7B MEMA DOSA8> gy BOS7 1A DQ 48 03 27(Ery—NEM B DO<A8> gy BAGA IS DO 48
zvmw SA_DQ 49 o3 zv@%ﬁﬁ SB_DQ 49
zvmw SA_DQ 50 o3 zv@%ﬁﬂ SB_DQ 50
27@%& SA_DQ 51 93 zvmw SB_DQ 51
zvmw SA DQ 52 o3 zv@%ﬁﬂ SB_DQ 52
zv@ML“ﬂ SA_DQ 53 o3 zv@%ﬁﬂ SB_DQ 53
zvmw SA DQ 54 o3 zv@%ﬁﬂ SB_DQ 54
zvmw SA_DQ 55 o3 zv@%ﬁﬂ SB_DQ 55
27®_Nw>—“ﬂ SA_DQ 56 93 27®_Nw>_‘_.ﬂ SB_DQ 56
zvmw SA_DQ 57 o3 zv@%ﬁﬂ SB_DQ 57
7By NEM A DOSE8> gy ALGO | 5A DQ 58 03 27 MVEM B 58> AL64 | sB_DQ 58
7B MEMA DOE0> gy AP6LISA DQ 59 03 27 MEM B 59> AMB5 | sB DQ 59
7By NEM A DOS60> gy A0 | 5A DQ 60 03 27 MVEM B 60> AR62 | sB_DQ 60
zv@%ﬁﬂ SA DQ 61 o3 zv@%ﬁﬂ SB_DQ 61
27@%& SA_DQ 62 93 27 MEM B 62> AL62 | sB DQ 62
2 MVEM A DQ<63> AR60 | sp DQ 63 0 27 MEM B DQ<63> AMVB3 | sB DQ 63
26 VEM A BA<0> BA36 | sA BS 0 03 28 VEM B BA<O> = BJ38 | s BS 0
2 M A BA<1> BC38 | sA BS 1 o 28 M B BA<1> pal BDS37 | 58 BS 1
2 am MEM A BA<2> * BB19 | sa BS 2 93 28 MEM B BA<2> - AY29 | sg BS 2
26 qom—MEM A CAS L - BE44| SA_CAs* 53 20 ¢oom}—MEM B CAS L - BH39 sB_cas
26 qOm—MEM A RAS L - BE3G sA_RAS* 53 20 ¢oOT}—MEM B RAS L - B&38 sB_RAS*
2 O NEMA VE L - BA44] SA wE* 0 20 qO—MEM B VE L - BF39] B vier

SYNC DATE=04/26/ 2010
PR T e

CPU DDR3 | NTERFACES

d} Appl e Inc. D
<)

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 12 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 11 OF 105

7 6 5 4 3 2 1




PPVCCSA SO CPU

PLACEMENT NOTE: Pl ease pl ace all
NOTE: Intel validation sense |ines per
HR_PPDG sections 6.2.1 and 6. 3. 1.

sense line resistors on BOTTOM si de.
doc 439028 revl. 0

65 15 12 7
PPIVO5_SO 79 1012 13 14 23 35 39 45 68 70 73 102
— Tof 185
fLACEiNEAR:R1310. 1: 2. 54mm - ;Dg }galgugs 14 23 35 39 45 68|70 73 \N\3 7
R1300 1
% R1302 ws
% 130 PLACE_NEAR=UL000. AS0: 2. 54mm wa2
116w 1% T
NE-LF 116w
402 NE-LF
z R1312 2402 s
52 ss A CPU VI DSOQUT 4021/16w Q 1 2 5% M-LFE CPU VI DSQUT R ui2
T16
R1311
o2 60 qoom}—CPU_ VI DSCLK 402 16w Q 1 2 s LE CPU VI DSCLK R T14
T11
R1310
52 o8 [T CPU VI DALERT_L 402 1716w 1 ’\/\/\/2 59 M- LF CPU VIDALERT_L_R N18
43" PLACE_NEAR=U1000. BS1: 38mm NLE
N14
— PPVCORE_SO_CPU 67 12 14 49 69 105 ML7
_PPIVOS SO 79101213 14 23 35 39 45 68 70 73 102 MLS
104 105’ PPVOORE SO _CPU 6 7 12 14 ML2
=l 507637184
PVOORE SO_AXG 7 12 13 PPVOORE SO_AXG 7 12 13 1549 ML1
1532 &
L18
PLACE_S| DE=BOTTOM L4
PLA | DE=BOTT PPVOCSA_S0_CPU
PLACE_SI E:DB(%r M o CE_S orToq === Is%s A50
Pl 1000. AWLO: 50. Pra—
NOSTUFF 50. 8mm NOSTUFF -
1 1 1 1 1 1 L
R1360 R1362 |'R1366 R1364 R1370 R1368 = B51
PLACE_NEAR=U1000. B47: 50. 8nm 100 100 100 49.9 49.9 100 -
- NOSTUFF NOSTUFF
PLACE_S| DE=BOTTOM v/ 16w Piew Piew 120w Poow Piew o CPU_VECSA VI D<0> AE10
NF- UF NE-LF NE-LF W Ve V- U
CPU_VCCSA_VI D<1 AGLO
402 2 2402 2402 PLACE S| DE=BOTTOM 2012 2201 2402 65 @ =
PLAC NEAR=UL! . F49: .
%2 68 (OO} CE_NEARD1000. F49- 20. 8mm CPU_VCCSENSE P o227
i | A6
92 68 (OOT} CPU VCCSENSE N o=
F49
o2 68 (OO} CPU AXG SENSE P - —
o2 68 (OO} CPU AXG SENSE N -
AWLO
92 70 @ CPU VCCI OSENSE P . 1o
52 70 0T} CPU_VCC! OSENSE -
PLACE_NEAR=U1000. E50: 50. 8mm TP_CPU_VDDQSENSE P - Y0
PLACE S| DE=BOTTOM TP_CPU VDDQSENSE N V20
1 — — ]
R1367 ~
100 o5 (OOT}-CRU VCCSASENSE -
1% .
st TP_CPU DI E_SENSE - A7
2402 - - - -
NOSTUFF CPU_VCC VAL SENSE P - D47
CPU_VCC VAL SENSE N - A8
= CPU_AXG VAL SENSE P - B49
A48
CPU AXG VAL SENSE N -
R1314 |* *|R1313
10K 10K
5% S0
PLACE_S| DE=BOTTOM 116w 116w
NELF NE-LF
PLACE_NEAR=U1000. A46: 50. 8nm FE’LLAAC(‘:EENSAFBELEE&%rTEU\{IU s0.8 402 |, ,| 402
= . : 50. 8mm
PLACE_SI DE=BOT'E%VI 1] |1 = R1365* N
1361 R1363 P R1371 _
100 700 el 7o 9| PLACE_SI DE=BOTTOM Lo
NOST 106 .
NOSTUFF 13 1% NOSTUFF 11200 1% UFF
1/ 16W 1/ 16W M 1/ 20W P .
NF- LF NE-LF 201, =
202, [ | 402 L1201

\VCCSA_0 U1000  vco o seL| A8 CPU VCCI O SEL
VOCSA_1 ShA/UI\IBI?YI_IEB-RéE?/GlE veepQ of AV23 PP1V5_S3_CPU VOCDQ
VOCSA 2 BGA veepa 1| AT23
VOCSA 3 (9 oF 11) vooDQ 2| AP23
VCCSA_4 veoog 3| AL23
\VCCSA_5 om T
VCCSA_6 veepPLL_o| AK6S PP1V8_S0_CPU VCCPIL _R
\CCSA_7 vocpug%
VCCSA_8 veePLL_2| AK61
ngio VCCPQE_0 2¥i PP1V0S_S0_CPU VOCPQE
- 1
Voosa_11 xgif;, oL
\VCCSA_12 vooPce 3| ALl
\VCCSA_13 —
\VCCSA_14 Vss_NCTF_o| BJ60
\VCCSA_15 vss_NcTF_1| BI6
\VCCSA_16 VSS_NCTF_2| BH61
\VCCSA_17 VSS_NCTF_3| B
BE64
i DsouT VSS_NCTF_4, BE;
VSS_NCTF_5
V1 DSCLK VSs_NCTF_s| BD6S
VI DALERT* ~ -
Vss_NCTF_7| BDL
\VCCSA_VI D_0 vss_NcTF_s| F65
\VCCSA VI D_1 (1P VSS_NCTF_9, Fé
Vss_NCTF_10| E64
\/( ENSE - -
VggszxE VSS_NCTF_11 521
= VSS_NCTF_12|
VAXG_SENSE VSs_NCTF_13| BS
\VSSAXG_SENSE VSS_NCTF_14| A60
Vol O_SENSE VSS_NCTF_15( A0
\VSS_SENSE_VCCI O DC_TEST_aa| A4 TP DC TEST M4 =
DC_TEST_A62| A62 TP_DC TEST A62
VDDQ_SENSE DC_TEST_A64| A64 DC TEST B63_A64
VSS_SENSE_VDDQ DC_TEST B3| B3 DC TEST B3 2 |
\VCCSA_SENSE DC_TEST_B6 523
DC_TEST B65| B85 DC TEST B65 C64
VOC_DI E_SENSE DC:TEST:BF1 BF1 TP _DC TEST BF1
\VCC_VAL_SENSE DC_TEST_BF65| BF65 TP DC TEST BF65
VSS_VAL_SENSE DC_TEST_BG2| B& DC TEST BHL B&
BG64
VAXG VAL_SENSE DC_TEST_BG64 Bsﬁ DC TEST BGS4 BH65
\VSSAXG_VAL_SENSE DC TEST Bl =
= DC_TEST_BH3 DC TEST BH3 BJ2
DC_TEST_BH63| BH63  DC TEST BJ64 BH63
DC_TEST_BH65| BH6S
DC_TEST_By2| BJ2
DC_TEST_BJ4| BJ4 TP _DC TEST BJ4
DC_TEST BJ62| BJ62 TP DC TEST BJ62
DC_TEST_BJ64| BI64
DC_TEST_c2| @
DC_TEST_cs4| G864
pC_TEST D1| DL TP _DC TEST DL s
DC_TEST_Des| 265 TP DC TEST D65

715

7 14

710 14

85_88 89 91 100 102
67,2325 26 28 3235 36_39_40 41 46 48
49'50 51 52 54 57 61 62 72 73 80 83 84

105 69 49 14 12 7 6 PPVOORE SO _CPU

For Future Conpatibility

\Veokd]

vee 1

vee 2

\Veolk]

\Veolt's

\Veol]

\vee 6

\Veoltd

\Yeok:]

\vee 9

\Vee_10
vee 11
vee 12
\vee 13
\vee 14
\vee 15
Ve 16
vee 17
vce 18
\vee_19
\Vee_20
\vee 21
\vee 22
\vee 23
Ve 24
\vce 25
Ve 26
\vee 27
Ve 28
Ve 29
\vVeC_30
Ve 31
\vce_32
\vee_33
Ve _34
\vee_35
\VeC_36
\vee 37
\vee_38
\vee_39
\VCee_40
\VCe 41
\vee 42
\vee 43
\VCC_44
\Vee_45
Ve _46
\vee 47
\Veolt't:
\Vee_49
\VeC_50
Ve 51
\Vce 52
\vee 53

H35

uU1000 VCC_54

H31

SANDY- BRI DGE  VvCC 55

H29

MOBI LE- REV1 VCC_56

H25

BGA VCC_57

vee 58| 44

(6 OF 11)
P vec_se| $40

vee 60 88

G4

T VCC_61

vee_62| 82

vee 63| 328

vee_ea| 26

vee 65| F45

voc_ee|_F43

vee 67| F41

voc es| F37

vee e9] F35

vee 7ol F31

vee 71| F29

vee 72| F25

E44

vee 73

voc_74| E40

E38

VCC_75

vee_76| E34

E32

VoG 77

vee_7s| E28

E26

VCC_79

vee_gof D45

D43

Vee_81

vee_g2f D4l

D37

VCC_83

vee_gal D35

D31

VCC_85

vee el D29

44

VCC_87

vee gl 40

vee ol S38

vee ool S84

vee 91| 32

vec_g2| 28

vee 93| €26

vee_o4| B45

vec_gs| B43

vee_oef B4l

vee_ 97| B37

vce og| B35

vee 9ol B31

vee 100| B29

vee_101| A44

vec 102| A40

vee_103| A38

VCC_104| A34

vec 105| A32

vee_106| A28

voc_107| A28
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AGL2

AF65

AF63

AF61

AF11

AF5

AES57

ADL6

AD14

AD7

AD3

ADL

ACB4

AC62

ACB

=}

AC57

AB11

Y61

P61

HEE

BJ56 [vss o U1000 vss 86| AWL6
BJ52 |yss 1 SANDY- BRI DGE /g5 g7| AV65
BJ48 lyss 2 MOBI LE- REV1  vss_ss| AV63
BJ40 |vss 3 BGA vss_go| AVS9
BJ32 lyss 4 (10 oF 11) vss_go| AVS7
BJ24 |yss 5 vss_g1| AV50
BJ20 VSS 6 VSS 92 AV44
BJ16 |vss 7 vss_g3| AV38
BJ12 lvss 8 oM T vss_ga| AV31
BJ8 |vss o vss_gs| AV25
BGS0 |vss 10 vss_ 96| AV19
BGB6 |vss 11 vss_g7| AV9
BG52 |yss 12 vss_gg| AVS
BA8 lvss 13 vss_go| AUS4
BGA4 Ilvss 14 VSS_100[ AKAT7
BG36 |vss_15 vss_101| AUAL
BG28 |yss 16 vss_102| A5
B4 lyss 17 vss_103| AU28
BG20 |yss 18 VSS_104| AU22
BGL6 |vss_19 Vss_105| AULE
BGL2 |yss 20 vss_106| AUL4
BSB |yss 21 vss_107| AT61
BFS |vss 22 vss_108| ATS7
BE62 |yss 23 VSs_109| AT50
BES8 |vss 24 VvSs_110| AT44
BES4 |vss 25 vss_111| AT38
BESO |vss 26 vss_112| AT31
BE46 |yss 27 vss_113| AT25
BE42 |yss 28 vss_114| AT19
BE38 |vss 29 vss_115 AT11
BE34 |vss 30 vss_116| AT7
BE30 |vss_31 vss_117| AT3
BE26 |yss 32 vss_118| AT1
BE22 |vss 33 vss_119| ARS4
BE18 |vss 34 vss_120[ ARAT
BE14 lvss 35 vss_121| AR4L
BE10 |vss 36 vss_122| AR35
BD3S5 |yss 37 vss_123| AR8
BD7 lvss 38 vss_124| AR22
BDS lyss 39 vss_125| AP65
BCBO |vss_40 vss_126| AP63
BCS6 |vss 41 vss_127| APS7
BCS2 |yss_ 42 vss_12g| APS0
BAA8 |vss_43 Vss_129| AP44
BCA4 Ilvss_ a4 Vss_130| AP38
BAAO |vss 45 vss_131| AP31
BC36 |vss_46 vss_132| AP25
BC32 lvss_a7 vss_133| AP19
BC28 |vss a8 Vss_134| AP17
BC26 |vss_a9 vss_135 AP15
BC24 |vss 50 vss_136| AP12
BC20 lyss 51 vss_137| AP11
BCL6 |yss 52 vss_138| AP9
BC12 lyss 53 vss_139| APS
BBGS |vss_ 54 Vss_140| ANS4
BB63 |vss 55 vss_141| ANA7
BBA7 Ivss 56 vss_142| AL
BB39 lyss 57 vss_143| AN35
BBY lyss 58 Vss_144| AN28
BBS lvss 59 Vss_145 AN22
BAS8 |vss 60 vss_146| AVBL
BAS4 lvss 61 Vss_147| AW
BASO lvss_62 vss_148| AVB
BA46 Ivss 63 Vss_149| AML
BA42 |vss 64 vss_150[ ALST
BA38 |vss 65 vss_151| AL50
BA34 Ivss 66 vss_152| AL44
BA30 |vss 67 vss_153| AL38
BA26 |vss 68 vss_154[ AL31
BA22 Ivss 69 vss_155| AL25
BAL8 lyss 70 vss_156| AL19
BAl4 lyss 71 vss_157| AKL6
AYB1 |yss_ 72 vss_158| AKL4
AY1l |vyss 73 vss_159| AKL1
AY7 lvss_74 Vss_160[ AK9
AY3 lvss_75 vss_161| AKS
AY1 |vss_76 vss_162| AJ64
AWB6 |yss 77 vss_163| AJ62
A2 lyss 78 vss_164| AJ6O
AWMB lyss 79 Vss_165 AIS7
AWM yss 80 vss_166| A7
AWIO |yss 81 vss_167| A
AVBE |yss 82 vss_168| AHL
AVB2 lvss 83 vss_169| AT
AVR8 |yss 84 vss_170[ AGL7
A4 lvss 85 vss_171| AGLS

Vss_172
Vss_173
VSS_174
VSS_175
VSS_176
VSS_177
Vss_178
VSS_179
\Vss_180
\Vss_181
\Vss_182
\Vss_183
\Vss_184
\Vss_185
\Vss_186
\Vss_187
\Vss_188
\Vss_189
\Vss_190
\Vss_191
\Vss_192
Vss_193
Vss_194
\Vss_195
\VSs_196
\Vss_197
\Vss_198
\Vss_199
\Vss_200
\Vss_201
\Vss_202
\Vss_203
\VSs_204
\ss_205
\VSs_206
\Vss_207
\Vss_208
\Vss_209
VSS_210
Vss_211
Vss_212
Vss_213
Vss_214
Vss_215
VSS_216
Vss_217
Vss_218
Vss_219
VSS_220
Vss_221
Vss_222
Vss_223
VsS_224
Vss_225
VSS_226
Vss_227
Vss_228
Vss_229
\Vss_230
\Vss 231
\Vss 232
\Vss 233
\Vss_234
\Vss_235
\Vss_236
\Vss 237
\Vss_238
\Vss_239
\VSS_240
Vss_241
Vss_242
Vss_243
VSS_244
VsS_245
VSS_246
Vss_247
Vss_248
VSS_249
\Vss_250
\Vss 251
\Vss 252
\Vss 253
\VSs_254
\Vss_255
\Vss_256
\Vss 257

uU1000
SANDY- BRI DGE
MOBI LE- REV1
BGA
(11 O 11)

vss_2s5g| L20

vss_259| L16

vss_260| L12

vss_261| L8

vss_262| K39

vss_263| K33

vss_264| K27

vss_265| KL

vss_266| J64

vss_267| 60 o 4 15 12 7 FLVOORE_SO_AXG

vss_268| J56

vss_z69| I52 AH65
vss_270| 348 AH63
vss_271| J46 ARG L
vss_272| 42 AHE8
vss_273| 336 AHE6
vss_274| 330 AGE4
vss_275| 324 AGE2
vss_276| 322 AGE0
vss_277| I18 AF58
vss 278 14 AF56
vss_279| 310 AE64
vss_280| J6 AE62
vss_z81| HB9 AE60
vss_2g2| H33 ADES
vss_z83| H27 AD63
vss_284| M AD61
vss_285| 62 AD58
vss_286| 8 AD56
vss_287| G54 AB65
vss_288| 30 AB63
vss_ 289 46 AB61
vss_z90| 42 AB58
vss_291| G36 AB56
vss_292| &30 AAB4
vss_zo3| @24 AAG2
vss_294| G20 AABO
vss_29s5| GL6 Ys8
vss_296| GL2 Y56
vss_297| &8 w64
vss_29g| F39 w62
vss_299| F33 V60
vss_300| F27 V65
vss_301| E60 V63
vss_302| E56 Vé1
vss_303| E52 V58
vss_g0a| E48 V56
vss_zos| E46 T65
vss_zoe| E42 T63
vss_307| E36 T61
vss_308|_E30 158
vss_309| E24 156
vss_310| E22 R64
vss_311| E18 R62
vss_312| E14 R60
vss 313| E10 R55
vss_314| E6 R53
vss 315 B4 R48
vss_316| D63 N64
vss_317| D39 N62
vss_31g| D33 N60
vss_319| D27 N58
vss_320| 58 N56
vss_321| 54 N52
vss_322| S50 NA9
vss_323| 46 MBS
vss_324| S42 MB3
vss_32s| 36 M51
vss_326| 30 M69
vss_327| €0 MBS
vss_32g| C16 M3
vss_329| €12 g
vss_330| &8 L56
vss_331| B39 152
vss_332| B33 L48
vss_3a3| B27

Vss_334| AS6

Vss_335| A52

vss_336| A2

vss_337| A36

vss_33g| A30

Vss_339| A24

vss_340| A20

vss_341| AL6

vSs_342| Al2

vss_343[ "8

VAXG_0

VAXG_1

VAXG 2

VAXG 3

VAXG 4

VAXG 5

VAXG_6

VAXG_7

VAXG 8

VAXG 9

VAXG_10
VAXG 11
VAXG 12
VAXG 13
VAXG 14
VAXG 15
VAXG 16
VAXG 17
VAXG 18
VAXG 19
VAXG 20
VAXG 21
VAXG 22
VAXG 23
VAXG 24
VAXG 25
VAXG 26
VAXG 27
VAXG 28
VAXG 29
VAXG_30
VAXG 31
VAXG 32
VAXG 33
VAXG 34
VAXG 35
VAXG 36
VAXG 37
VAXG 38
VAXG 39
VAXG_40
VAXG 41
VAXG 42
VAXG 43
VAXG 44
VAXG 45
VAXG 46
VAXG 47
VAXG 48
VAXG 49
VAXG_50
VAXG 51
VAXG 52
VAXG 53
VAXG 54
VAXG 55
VAXG 56
VAXG 57
VAXG 58
VAXG 59
VAXG_60
VAXG 61
VAXG 62
VAXG 63

U1000
SANDY- BRI DGE

MOBI LE- REV1
BGA

(8 OF 11)

GRAPHI C CORE POVER
| O PONER DDR3

vDDQ 0
VDDQ 1

BJ36

PP1V5_S3RS0_CPUDDR

BJ28

VvDDQ_2

B&0

VvDDQ_3

BG32

VDDQ 4/
VDDQ 5
VDDQ 6!

BD47

BD43

BD39

VDDQ 7|
VDDQ 8

BD31

BD23

VDDQ_9
VDDQ_10;
VDDQ 11

BB35

AYAT7

AY43

VDDQ_12

AY39

VDDQ 1

AY35

VDDQ 14
VDDQ 15
VDDQ 16

AY31

AY27

AY23

VDDQ 17,
VDDQ 18

AV46

AV42

VDDQ_19
VDDQ_20
VDDQ 21

AV40

AV36

AV34

VvVDDQ 22

AV29

AV27

VDDQ 2
VDDQ 24
VDDQ 25
VDDQ 26

AU45

AU43

AU39

VDDQ 27,
VDDQ 28

AU37

AU33

VDDQ_29
VDDQ_30

AU30

AU26

AU24

VDDQ_31
VDDQ 32

AT46

AT42

VDDQ_3:
VDDQ 34
VDDQ_35
VDDQ 36

AT40

AT36

AT34

VDDQ_37
VDDQ_38

AT29

AT27

VDDQ_39
VDDQ 40
VDDQ 41

ARAS

AR43

AR39

VDDQ 42,

AR37

VDDQ 4

AR33

VDDQ 44
VDDQ 45
VDDQ 46

AR30

AR26

AR24

VDDQ 47,
VDDQ 48

AP46

AP42

VDDQ 49
VDDQ_50
VDDQ 51

AP40

AP36

AP34

VDDQ 52

AP29

VDDQ 5

AP27

VDDQ 54
VDDQ_55
VDDQ_56

ANAS

AN4A3

AN39

VDDQ 57,
VDDQ 58

AN37

AN33

VDDQ_59
VDDQ_60
VDDQ 61

AN30

AN26

AN24

VDDQ 62

AL46

VDDQ _6:

AL42

VDDQ 64
VDDQ_65
VDDQ 66

AL40

AL36

AL34

VDDQ 67,
VDDQ_68

AL29

AL27

7 10 15 29 73 104

10s PP1V0O5_S0
23 14 13 12 10 § 7 =
10273770768 45 39

50 45

PP1V05_S0
= 88%76%75%182 18472037
AV55 |vea 0 0 uU1000 veal o_33| AN20
AV53 lveal 0 1 SANDY- BRI DGE veal o 34| ANL8
AV48 lycei 0 2 MOBI LE- REV1  vea o 35| ANLG
AV17 lveal 0 3 BGA veal O 36| ANL4
AV15 lveal o 4 (7 OF 11 vcaol o 37| AMLL
AV12 |yeg os 10 P R Vool o 38| AL5S
AUS8 |voal o 6 veal O 39 ALS3
AUS6 |voa o 7 veal o 40| AL48
AK2 lyea o 8 omT voa o 41 ALL7
AN lvea 0 9 veal 42| AL1S
AU20 |veat o 10 veal 43| AL12
AUL8 |voa o 11 vea! Q_aa| AKS8
ATSS |vea o 12 veal _as| AKS6
ATS3 |vea 0 13 veaol 0 46| AJ17
AT48 |voo o 14 vcol 0 47| AJ1S
AT17 |vea 0 15 veal _ag| AJ12
AT15 lvea o 16 veal O ag| AHLE
AT12 |vooi o 17 veal o 50 AHL4
ARS8 |voa 0 18 vcol o 51| AHLL
AR56 |voa 0 19 Vol O 52| AF16
AR52 |yeal o 20 veal o 53| AF14
ARA9 |voa o 21 VCaol O 54 AEL7
AR20 |voa g 22 vcaol o 55| AELS
ARL8 |yoal o 23 Vool o 56| AEL2
ARLE |vooi o 24 vcaol o 57| ADL1
ARL4 |yoal o 25 veal o 58 ACLY
APSS5 |veal o 26 veal o 59| ACLS
APS3 lvea o 27 veal o 60| ACL2
AP48 |yoal o 28 Vool O 61| ABL6
ANS8 |yoat o 29 veal O 62| AB14
ANS6 |vea o 30 veal o 63| Y16
ANS2 |yeat o 31 vcaol 0 64| Y14
AN49 |vea o 32 veal o 65| Y1l
Lac3mmynzy
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7

28x 1uF 0402 ( NOSTUFF)
4x 22uF 0603 ( NOSTUFF)

20x 1uF 0402,

recomendat i on:
Appl e | npl enent ati on:

PLACEMENT_NOTE ( C1600- C16C7):

CPU VCORE DECOUPLI NG

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

Pl ace on bottom side of U1000

105 69 49 12 7 6 _PPVCORE_S0_CPU

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

20x 1uF 0402, 28x 1uF 0201 ( NOSTUFF),

T ) v
BT Th IR b
L

1 C&‘,:BOJ‘ 1 C&.GOZ 1 C&I:603 1
T T T T
402 402 402
! NOSTUFF NOSTUFF NOSTUFF F
Ji Cl6A0 [t Cl16A1 1 C16A2 1 C16A3 |1 C16A4
Moo Tk T T
—F 5551 2 %5 2 %5 2 %5 2

|

I
OIS

o

I NOSTUFF NOSTUFF NOSTUFF
1 C1F6C0 i C1F6C1 1Cl6C2 (1 C16C3 s

e .

T &%
2 2 %R, 551

C&FGOG s s
0% —1— 10%
W T
UFF NOSTUFF
1C16A6 |1 Cl6A7
B =
8361 Z 855
NOSTUFF
] c&ecei Cle
LER T, o,
8361 826

PLACEMENT_NOTE ( C1620- C1623) :

Pl ace near UL1000 on bottom side

10UF
20% —— 20 0% 2
5 8.3V , 6.3V , 6.3V 5 6,
CERM X5R CERM X5R CERM X5R CERM X5R
0402-1 0402- 1 0402- 1 0402- 1
CRI TI CAL

PLACEMENT_NOTE ( C1624- C16D5) :

i nductors on bottom side.

Tl CAL

lCRI TI CAL NOSTUFF NOST
1C1639 |1Cl6D0 |t C16D1

— gk — f— %‘?" a

2 égggmm 2 xgé CERML 7

Cl616 [1Cl1617 |[:1Cl1618 JiClGlg
Vs ::i = — JJF
AR S v
202 402 402
L
NOSTUFF NOSTUFF
1 ClFGBG 1 C1F687 1 ClBBS lClGBQ

PI ace near
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
ClL(J:;):24 1C1L(J:;>:25 1C1626 1C1(:;>:27

N A
b5 CERML XgoscEFM 2 Bgba ERML 2 Bgba ERML

CRITICAL [ CRI
1 C1630

e T §§§glm

Bgba ERML 885s

2 éévm T xgé%m T i

PLACEMENT _NOTE ( C1640- C1645) :

Pl ace near inductors on bottom side.

_“’l\l‘

Intel reconmendation
Appl e | npl ement ati on:

PLACEMENT_NOTE (C1646- C1671):

CRITI CAL CORITICAL ICRI TI CAL
11640 1C1641 1 C1642

= 470UF- 4AMOHM == 470UF- 4MOHM = — 47¢

2 BC]?Y TANT F_ 2 EC]?V— TANT 2 EC]?V— TANT
D2T- sSM D2T- sSM D2T- SM

Reilars
F70UF- 4MOHM == 270UF- 4MOHM =

CRI TI CAL

1C1644
470UF- 4MOHM

CPU VCCl O VCCPQ DECOUPLI NG
2x 330 10x 10uF 0603, 26x 1uF 0402

2x 330uF, 10x 10uF 0603, 26x 1uF 0402

Q
(o))
&)}
N

R1600
0

102 88 72 71 25 20 7 6 PP1VE_ SO

Q

N[ e
P
ISasS)
No<EC

JU\/
PLACE_NEAR=U1000. AK63: 2. 54 mm NO_VI Py

<C|
T
|

|
N e
P

fSass)
NS

Q
o

Q
(o)
o))
a1

NS

lPI ace on bottom side of U1000
1C1646 (1Cl647 |[1C1648 |1C1649

IUF L TUF —L TUF L TUF

15 o N o R P

) 408 408 4058
C1659 |1C1660 |1Cl661 [1C1662

i = ::i = ::i = ::i =

}{ 2 }{ 2 }4) 2 }f

2402 2402 402 402

|
N[ e

B,
R

B,
R
|

PLACEMENT_NOTE (C1672-C1681):
Pl ace near U1000 on bottom side

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

1 C1682 , C1683

330UF- 0. 006 M330LF 0. 0060HM

£
20
S Ay
. Y sy
M T &L

Intel reconmendati on:

R1601

,0. 010, gy s
afaw 1 C1684
o¥bs 1UF
T0%

1x 10nmChn resistor,

402

VCCPLL DECOUPLI NG

CRI TI CAL

2v/
2 POLY

CASE- D2- SM

PLACE_NEAR=U1000. AK61: 5 mm

PLACE_NEAR=U1000. AK65: 2. 54 mm NO_VI

CPU VCCPLL Low pass filter

1 C1687
330UF- 0. 0060HM

AN ’ :
v JiClGBSJi 01686‘
1UF T =4

SYNC DATE=07/21/ 2010
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6x 10uF 0603, 2x 10uF 0603 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)
2x 10uF 0402 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)

Intel recommendation: 2x 470uF 4nChm 2x 470uF 4nChm (NOSTUFF), 6x 22uF 0805, 2x 22uF 0805 ( NOSTUFF),
2x 470uF 4nChm 1x 470uF 4nChm (NOSTUFF), 6x 22uF 0603, 2x 22uF 0603 (NOSTUFF), 6x 10uF 0402,

Appl e | npl enent ati on:
PLACEMENT _NOTE ( C1700- C1708) :
o v s o PEVOORE S0 AXG Place on bottom side of UL000
NOSTUEE NOSTUEF NOSTUEF NOSTUEF NOSTUEF NOSTUEF NOSTUEF NOSTUEF NOSTUEF
JiCl7OO 1C1701 [rCl702 |1Cl1l703 |1 Cl704 |1Cl705 |[tCl1706 |1C1707 [+C1708 [tC1709 [tC1l710 ([+Cl711 |rCl712 |+Cl1l713 |21Cl714 |1Cl715 (1Cl716 JiCl717
i o —= & — 1 — 1F ::i = — 1 — 1 — MF — MF ::i = ::i = ::i = — 1 — 1 ::i = — 1 — 1F i%’}:
TH# TH O TH TE OT¥ TE T& TH TH TH T& TH TH TE TE TE TE TH
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE (C1718- C1723): J_
Pl ace cl ose to U1000 on bottom side =
NOSTUFE
Jica718 Jici7ae [ici720 [icize1 [icaze2 [ici7es [ici724 |:ci725
0 10U F 10UF 10UF 10UF 10UF
S % T, &% S % S % S % S % S % S %
Gao3 1°R Gao3 1°R Gao3 1°R Gao3t 1°R Gao3 1°R Gao3 1°R Sao3t ok Sao3t ok
PLACEMENT_NOTE (C172l6- C1731): I J—-
lPI ace near inductors on bottom side.
NCSTUE NOST.
Ji (%:g‘]b_ 7F26 1 (%:g‘]b_ 7F27 1 %]b_ 7':28 1 (gr:g‘lb_JFZQ 1 C1U7F30 1 C‘?’ID_JF31 1 (gr:g’lb_JF32 1 (%:‘?’10_733
\ T, 6.3V P \Y T, 6.3V T, 6.3V T, 6.3V T, 6.3V \
—F dbs e 2 dbs e 2 dbs e 2 dbs e 2 égéscﬂm 2 égééCERML 2 dbs e 2 dbs e
PLACEMENT_NOTE ( C1734- C1735): J_
Pl ace near inductors on bottom side. =
NOSTUFF C
LrC1l734 L*CL735 JrCL737
== 470UF- 4MOHM == 470UF" 4NOHM Z70UF- 4MOHM
i 2 [T 2 ﬁ 2o
D2T- SM D2T- SM D2T- SM
1
U V V PLI NG | ILJ V d A 1x 330 FPSI_ IlONFGO603 5x 1uF 0402
Intel recommendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 ntel recomendation: 1x Uz 2x o ol
Appl e Inpl ementation: 1x 330uF, 8x 1OUF 0603, 10x 1uF 0402 Apple Inplementation: 1x 330uF, 5x 10uF 0603, S5x 1uF 0402
PLACEMENT NOTE (C1738- C1747): PLACEMENT_NOTE (C1758-C1762): |
00 79 20 13 20 7 PPV SIRS0 CPUDDR Place on bottom side of UL000 s 12 7 _PPVCCSA_S0_CPU Pl ace on bottom side of UL000
JiCl738 1C1739 [1C1l740 |1Cl741 |1Cl742 |1Cl743 |[1Cl744 |[1Cl745 | C1746JiC1747 1 1 1 1 1
oSl Tl W ¥ ¥ S T ¥ i L hree I (1312 9 |t (fg 60 |* (fg 61 (£1F7 62
—|;42¥ 242¥ 24¥ 24¥ 24¥ 24¥ 24¥ 242¥ 24¥ —|;4¥ —|;4g}2{ ZAEL%) ZAEL%) ZAEL%) —|;4§§)
Pl ace cl ose to U1000 on bottom side J:‘ 1
:gzes |-cagas . cugso oppst Lgizse |gayss | gagse | cagss '
S 8% T, 8% S 8% S 8% T, 8% T, 8% S % S % 1C1l763 |1 Cl764 (1 Cl765 |1 Cl766 JiCl767
&5 &5 &5 &5 &5 &5 T &5 T &5 AR = IQUR = 1guF == 1QUF 19UF B
Pl ace near inductors on bottom side J_ 603 603 603 603 603
CRI Tl CAL = J_
1 C1756 =
=] 330UF-0. 0060HM =
jl:; BoLy J*C1768
CASE- D2- SM ——270UF
T 20%
= 22Xt
= CASE- B4- SM
Intel recommendation: 1x 10mGhn resistor, 1x 1luF 0402 =
R1700
10‘ 0102 PP1V5_Sg CPU VCCDQ 7 12 _—
1/1:{0W
oM 1 (13&:757
SYNC MASTER=K91 M.B SYNC DATE=07/ 21/ 2010
CPU DECOUPLI NG I |
DI RG NOVEET sz |
d} Appl e Inc. Imw,_lﬂ
®
NOTI CE OF PROPRI ETARY PROPERTY:
PRI ETARY | PP e O RRPE R OVPUTER. | NG
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 17 OF 132
Il NOT TO REPRODUCE OR COPY I T
VAL mans resoven VPRSP S OF 105
8 7 6 5 4 3 2 1




6

104 102 22 20 17 16

PPVCCI O SO _PCH

16 PCH CLK14P3M REFCLK

201,

2015

DP_AUX(
SATARDRVR _EN 6 23 a1

16 23 85

16 PCIE CLK100M PCH N

16 PCIE CLK100M PCH P

16 PCH CLK100M SATA N

16 PCH CLK100M SATA P

Q1850 376S0859

'R1891 |'R1892 |'R1893 ['R1894 |'R1895 |'R1896
10K 10K 10K 10K 10K 10K
5% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
2201 2201 2201 2201 2201
UNUSED cl ock term nations for FCI M MODE

376S0859 VGS 0. 35~1V

o

o516 _HDA BIT CLK R

PLACE_NEAR=U1800. N34: 1. 27nmm

HDA BIT CLK

o5 16 _HDA SYNC R

PLACE_NEAR=U1800. K34: 1. 27

o5 16 _HDA RST R L

‘R1897
10K

5%
1/20W
M

95 16 _HDA _SDOUT_R

2201

102 22 20 19 18 17 16 _PP3V3 SO PCH
LPC R AD<0> ' > LPC AD<0> 5 45 a7 88 95 PLACE_NEAR=U1800. Y11: 2. 54nm
r—‘—mM/s%l/zo W\ A= A502—n 1
R1830
- SYSCLK_CLK32K_RTC A20 | grext U1800 FWHo/ LADO| 38 s 2 37.4
=== R wp————— LPC R AD<1> LPC AD<1>
20 | rroxe COUGAR- PO L) Laps| A38 [ lECRADSLE —RISGL NN, S35 PC AD1>—cary ‘R1820 wib
x MOBI LE B37 LPC R AD<2> ' > 33 LPC AD<2> s a7 W BG4
FCBGA P2/ LAD2| B37 g LPC R AD<2> RIBGZINANN 283, LPC ADS2>  (pry o 45 47 o 201, swmPOEENET D2RN  _ BG34
(1 &30 Fwa/ LAD| 87 LPC R AD<3> ) 2 LPC AD<3> o a5 47 88 o5 3 (rNy—PCLE ENET D2R P -3
16 _RTC RESET L 204 RTCRST* e T SRV Vo <D o5 36 qoomPCLE_ENET R2D C N - V32
g FWHA/ LFRAVE* LPC FRAME R L i 2 LPC FRAME L o 45 47 88 el VA
16 _PCH SRTCRST L - 22 SRTCRST* g Lo ERAME R LRIAGA S AN A o—RAVE - oD s @M POEENT RRDCP o AS2)
g 010 LORQD (T30 o AP_LIPC LRLCD L POLE AP D2R N BE34
PCH | NTRUDER L K22 N K36 T29 PWR EN % 31 6 [TR)- -
o POHINTRUDERL g =74 | NTRUDER E 5 LDRQL*/ GPI 23 - s(1PY e PO E AP D2R P P
[nmvg -
1o POHINTVRVENL g CL7 | NTVRVEN SERRA Y5 gea LPC SERIRQ e 0 a1 PCIE AP R2D C N o BB32
= -
o5 31 PCIE AP R2D C P = AVE2
-
s 15 [HDA BIT OLK R o—"54 | HoA_BOLK SATAORXN_AMB SATA HDD D2R N o a1 9 o s [Ty—POLE FW D2R N - BC36
SATAORXP| AML SATA HDD D2R P o a1 o o 55 [rmy_PCLE_FW D2R P = BJ36
s HDASNGR o L34 14pa syac SATAOTXNAPT TA_HDD, o a1 08 o5 38 PCLE FWR2D C N -3
SATAOTXPLAPS g  SATAHDD RRDCP oy s ar s o5 3 PCIE FWR2D C P -5
PCH SPKR T10 .=
16 = SPKR SATALRXNL_AMLO - TP _SATA B D2RN 100 32 6 PCl E EXCARD D2R N BF36
AVB TP_SATA B D2RP PCI E_EXCARD D2R P BE36
HDA RST R L K34 . SATALRXP| - 100 52 5 [TR) -
o5 10 - HDA_RST 8 SATALTXN APLL TP SATA B R2D ON 100 32 PCI E EXCARD R2D C N - AY34
AP10 v BB34
sopHASIN 00000 g E3lipaspino I SATALTXPLTT2" g TP SATABRDCP 100 32 PCI E_EXCARD R2D C P -
s _NC HDA SDI N1 34 | pa_sDI NL SATA2RXN_AD? SATA ODD D2R N 41 94 NC PCIE 5 D2RN BG37
s NCHDASDING g O34 lipa spine SATAZRXP| ADS SATA CDD D2R P e NC PCIE 5 D2RP BH37
6 %‘ﬂ HDA_SDI N3 SATA2TXN_AHS SATA ODD R2D C N a1 ea NC PCIE 5 _R2D CN AY36
sATA2TXP| AT SATA ODD R2D C P a1 o NC PCIE 5_R2D CP _ BB36
HDA R A36
s HDASDOUTR o 36 |1pa spo SATAZRM ABS NC SATA D D2RN . NC PCI E_6_D2RN BI38
AB10 TA D D2RP NC PCIE 6_D2RP BG38
o JTAG T29 TVS c36 POCK SATA3RXP .
o ENET_MEDI A_SENSE_RDI V > w :x,m,igi/@;:?’é; < SATASTXN 2E3 NG SATA D B2D ON ° NC PCIE 6 R2D ON A6
2
s C—ENET_MEDIA SENSE RDIV. g ™52 | HDA DOCK_| = SATA3TXP| AFL NC SATA D R2D CP . NC PCIE 6_R2D CP _ AV36
< 7 TP _SATA E DZRN NC PCIE_7_D2RN BG40
XDP_PCH TCK 33 SATA4RX -
= O - ITAG TCK )] SATA4RXAL Y5 - TP _SATA E D2RP NC PCIE_7_D2RP BJ40
= [ry—XDP_PCH TMVS > 7 ITAG TVE 0) SATA4TXN_AD3 TP_SATA E R2D CN NC PCIE 7 RRD CN __ AY40
ADL BB40
2 [y X0P_PCH TDI -5 |omAc O |<E SATA4TXP) - TP SATA E RD CP NC PCIE 7 R2D CP
Y3 TP _SATA F D2RN NC PCI E 8 D2RN BE38
XDP_PCH TDO HL - SATASRX -
2 T} —@=—— | JTAG TDO SATASRXPL YL ; TP _SATA F_D2RP NC PCI E 8 D2RP BC38
SATASTXN_AB3 TP_SATA F_R2D CN NC PCIE 8_R2D CN AVB8
SATASTXPL ABL g TP SATAF RDCP PCl E D AY38
Pl_CLK R T3 | spi PCH_SATAI COVP
s q-SPLOKR e T31sP_ak SATA! q Y1l 24 PCI E_CLK100M ENET N - 20
oo -
9 47 qoOT—SPL_CS0 R L o114 sPi_csor SATAI covpl | Y10 PCI E_CLK100M ENET P - 739
-
TP SPI_CS1 L &—d sPl_csi* o SATALED P8 bCH SATALED L PPVCCI O SO PCH 16 17 20 22 102 104 PCI E_CLKIO0OM AP N -l540
va 0 1 PCl E_CLK100M AP P el =2k
o 4 qO—SPL_MOSI_ R - SPI_Mos via R1831" b
- - SATAOGP/ GPI C21, DP_AUXCH | SOL 87 409 POl E_CLK100M FW N AMAB
u3 P1 . -
% 47 [T SPI_M SO - SPI _M SO SATALGP/ GPI 019—‘&("%%@ wma o PO E_OLKL00M FW P : AAAT
o -
SATAZCOW| | ABL3 PLACE_NEAR=UL800. ABL2: 2. 54mm *" 2 2 22 10 [Ty EW CLKREO L - V10
sATA3ROOMPO| AB12 ] 0a PCH SATA3COVP
SATA3RBI As| AL PCH_SATA3RBI AS o5 32 E M_EXCARD_N Y37
s 52 (OOT}—PCLE_CLK100M EXCARD P * Y36
PCI E CLK100M T29 N -
Y45
56 35 34 33 25 19 7 PP3V3_T29 PCl E_CLK100M T29 P -
102 22 20 19 18 17 16 PP3V3 SO PCH s _NC PCI E CLKI100M PESN vas
72 71 45 22 20 19 18 17 16 7 PP3V3 SUS s _NC PCI E CLK100M PESP ! Va6
ECLKI L GPlona L14
102 22 20 19 18 17 16 _PP3V3 SO PCH 16 _PCIECLKRGE L GPI O4 .
TP_PCl E_CLK100M PEBN AB42
R1878'| R1842'| R1869'| R1877* TP POl E CLK100M PEBP 50
R1848'| R1846'| R1845! | R1844%| 7K§ 1 o s ENET QLKREQ L 2
1 5% 5% 5% 5% 36 15 (TR -
RlSlégﬁ 10K 10K 10K e e ey ey a1 22 10 [y AP_CLKREO L ; ML
L 126w 126w 126w 2012 2012 2012 2012 2 16 EXCARD CLKREQ L A8
PPVRTC G3H o o 13 L12
LEVRIC ol i 2015 201, 201, o 35 16 (TR T29 CLKREQ L -
16233 o s [y PEG CLKREQ L - M0
R1802* 'R1803 62w e PEG B CLKRQ L GPI 066 E6
L L 20K 20K e
rigg ] [meoi s gac ST T
50 5% s 16 35
201 Sor s 16 88
2 2 RTC RESET L PEG B CLKRQ L_GP| 066 16
e RICRESET L 1
PCH SRTCRST L 16 16 36 7157 41 32 25 22 20 7 PPLVE SO
PCH INTRUDER L 44 NOSTUEE
PEH | NTVRVEN L 16 10222 20 19 18 17 1 _PPBVE SO POH Ri8e5T| R1849
c1s 1 C1803 NOSTUFF o2 23 16 __| TPXDP_CLK100M N 1 5% 120w W | TPCPU CLKI0OM N 1 o2 10K 10K
5 1120w
1F —— — 1uF R1833'| R1834" &Wg s
10% 10K 10K 2
. 10V 05% 05% 92 23 16 __| TPXDP_CLK100M P 1 s% 120w M| TPCPU CLKI0OM P 5 o2 2012
eR 7271 40 22 20 19 10 17 10 7 PPV3 120w 120w \
e

PERNL
PERP1
PETNL

PETP1 (2 & 10)
av

PERN2
PERP2
PETN2
PETP2

PERN3
PERP3
PETN3
PETP3

PERNA
PERP4
PETNA
PETP4

PERNS
PERPS
PETNS
PETP5

PERNG
PERP6
PETNG
PETP6

PERN7
PERP7
PETN7
PETP7

PERNS
PERP8
PETN8
PETP8

PCl - E*

CLKQUT_PCI EON
CLKQUT_PCI EOP

CLKOUT_PCI EIN
CLKOUT_PCI E1P

CLKQUT_PCI E2N
CLKQUT_PCI E2P
PCl ECLKRQ2*/ GPI Q20
CLKQUT_PCI E3N
CLKQUT_PCI E3P

CLKOUT_PCI E4N
CLKOUT_PCI E4P

CLKQUT_PCI ESN
CLKQUT_PCI E5P

PCl ECLKRQE* / GPI 044
CLKOUT_PEG B_N
CLKOUT_PEG B_P
PCl ECLKRQD*/ GPI O73
PCl ECLKRQL*/ GPI O18

PCl ECLKRQB*/ GPI Q25
PCl ECLKRQ4*/ GPI Q26

PEG_A_CLKRQ*/ GPI 047
PEG_B_CLKRQ*/ GPI 066

104 102 22 20 17 16

PPVCCI O SO _PCH

PEG

FROM CLK BUFFER

R1849 cannot

@ 57 95
PLACE NEAR=U1800. L34: 1. 27nm
Ri811 7271 40 22 20 19 10 17 10 7 PP3V3_SUS
1 /V\/\/z HDA SYNC {ooD 57 95
5%
v 20w 'R1854 |'R1855 |'R1853
201 10K 10K 10K
HDA RST L oo 57 s § 20w HE] 320w
PLACE_NEAR=U1800. A36: 1. 27nm 2 2% 2%
R1813
1,\/3\3/\/2 HDA_SDOUT oD 57 = 15 _SM._POH 0 ALERT L]
1/5203w SM._PCH 1 ALERT L
o S SCl L R1888 , 1 s uzow e 16 POH GPIOLL

201

be used w VCCSUSHDA on SO

2201

SYNC MASTER=K91 M.B

PLACE_NEAR=U1800. Y47: 2. 54mm
R1890*
90. 9
W 1%
20w
SMVBALERT*/ GPI o11) E12 PCH GPLOL1 16 201,
sweaLk| M4 MBUS_PCH CLK O 5,73,72,78, 39,2
s SVBUS PCH DATA 51736782280 %5
SMEDATA - CBD 572678788
SMLOALERT*/ GPI 060| AL2 SM._PCH 0 ALERT L "
smocLk| B - SML_PCH 0 CLK o e o
GL2 e
SMLODATA| =y SV _PCH 0 DATA a0 5
SML1ALERT*/ PCHHOT* / GPI o74] €13 SM._PCH 1 ALERT L o
SML1CLK/ GPI o68| B4 SML PCH 1 CLK oo <o o
ML6 e
SML1DATA/ GPI O75, =y SV PCH 1 DATA a5
G
CLKOUT_PEG A NLAB37 o PEG CLK100M N oD o
“PEG A Pl AB38
CLKOUT_PEG A P - PEG CLK100M P o 7 o
—PEGA_ -
CLKOUT_DM _N_AV22 DM _CLK100M CPU N 10 92
cLkouT_Dm _pLA22 g DM _CLK100M CPU P oo 10 o2
CLKoUT_DP_ N AML2 TP_PCH CLKOUT DPN o>
_DP_| -
cLKouT_DP_p| AMI3 TP_PCH CLKOUT DPP o
_DP_| -
CLKIN DM _N|_BF18 PCI E_CLKI100M PCH N 16 95
CLKI N DM _p|_BE18 PCI E_CLK100M PCH P am s
CLKIN_DOT_96N 24 o PCH_CLK96M DOT_N am e 5
cLkiN DOT_oeP| B24 o PCH_CLK96M DOT_P. am e o
CLKI N_SATA_N_AK7 PCH CLK100M SATA N 16 05
CLKI N_SATA_p| AKS - PCH CLK100M SATA P ) s o
REFCLK141 NL_45 PCH_CLK14P3M REFCLK 16 05
CLKI N_PCI LOOPBACK| 45 PCH_CLK33M POl I N 5 o5
B S e ———
XTAL25_| N|_V47 - SYSCLK_CLK25M SB_R 16
V49
XTAL25_ouT| Y52 Ne
XCLK_Rcowp| Y47 PCH XCLK RCOVP
CLKQUTFLEX0/ GPI Cpal K43 TP_PCH GPI 064 CLKOUTFLEXO
CLKOUTFLEXL/ GPI 065 P47 g TP PCH GPI OS5 CLKQUTFLEXL
CLKQUTFLEX2/ GPI 06| 7 g TP PCH GPI 066 CLKOUTFLEX2
CLKOUTFLEX3/ GPI 57| 49 TP _PCH GPI 057 CLKOUTFLEX3
CLKOUT_| TPXDP_N| AK1A | TPXDP_CLK100M N 16 23 02
CLKOUT_I TRXDP_PL AKLS g | TPXDP_CLK100M P, 16 25 02
CLKI N_GND1_N|_BJ30 PCH CLKI N GNDNL
CLKI N_G\D1_p| BS30 PCH CLKI N GNDP1
o_cLki| M TP CLINK OLK
cL_patar| T11 TP _CLINK DATA
CL_RST1* ;P10 TP CLINK RESET L
R1870"| |'R1871
10K
5% 5%
11200 20w
W

SYNC DATE=10/19/ 2010
——

PCH SATA/ PCl E/ CLK/ LPC/ SPI

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

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

IV ALL RI GHTS RESERVED

D
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PP3V3 SUS

7 16 17 18 19 20 22 46 71

72 73

83 73

a6 22

CRT_BLUE
CRT_GREEN
CRT_RED

CRT_DDC_CLK
CRT_DDC_DATA

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

| NTERFACE

DI d TAL DI SPLAY

PPVCCI O SO_PCH 16 20 22 102 104
1
R1
R1905 {r1900
5% 49.9
20w 1 PLACE_NEAR=UL800. BJ24: 12. 7nm
2201 2 201
DM _N2S N<O> BC24 UI800 BJ14 FDI__DATA N<O> AT1
029 s DMORN v |GAR POy NT PO -RXNO e 902 NCye—
9296 DM _N2S N<1> DM 1RXN MOBI LE FDI _RXN1 - FDI_DATA N<1> 9 92 NCF
020 DM _N2S N<2> BGL8 | py 2RXN FCBGA FOI_Rxne| BE14 o  FOI DATA N<2> 502 NC&%
o DM _N2S N<3> BG&20 | pm 3RXN (3 OF 10) FDI_Rxna| BHIS o  FDI DATA Ne3> 052 ch\;
BC12 8
. DM _N2S P<0> BE24 | pm orxP o Eg ’xm B ™ Eg ﬁ: tg: o 0
BC20 _ - 052
w2os M)—DOM NS P<1> g 59 | DM 1RXP FDI RXN6LBGL0 o FDI DATA N<6> 902 2]
0o DM _N2S P<2> BJ18 | pm 2RxP - BGO e FDl DATA N<7>
9296 DM N2S P<3> BJ20 | by 3RxP FDI _RXN7 o 9 02 NG
FDI_RxpPo| BGL4 - EDl _DATA P<0> 9 02 1
9296 DM _S2N N<O> A4 | Dy OTXN FDI _Rxp1| BB14 - FDl_DATA P<1> o 02 NC=
0o DM S2N N<1> AVRO | v 1TXN FDI_Rxpz| BF14 o  FDI DATA P<2> 002 NCX7E T
0o 2N N<2> BB18 | pp 2TXN FOI_Rxp3| BCLS o  FDI DATA P<3> 002 NC X
. DM _S2N N<3> AV18 | pvi 3TXN FDI_Rxp4| BE12 - FDI_DATA P<4> o 02 k%@ro
BGL2 Em
9296 DM __S2N P<0> AY24 | 5\ oTXP a FDI _RXP5 - FDI_DATA P<5> 02 o
DM _S2N P<1> AY20 | o 1 7P 0 FOI_Rxpo| BJ10 o  FDI DATA P<6> ooz NCxe
w296 BHO NCK;
oo DM _S2N P<2> AY18 | pv 27xP FDI _RxP7 DL _DATA P<7> 0 02 NC/{(\T
DM _S2N P<3> AUL8 e
%2 > - DM 3TXP FOI_INTLAWS o FDIINT oo o o2 NS
NC
PCH DM 2RBI AS BH21 | pm 2RBI AS FDI _FSYNCO| AV12 FDI__FSYNC<0> 552 Ncgrgﬁ
PLACE_NEAR=UL800. BH21: 2. 54mm FOI_Fsynci| BCLO g POl ESYNG<1> e NCgé
1 5
5510920 PCH DM_cOw BI24 | ov zcow FDI_LSYnco| AVL4 FDl_LSYNC<0> oo NC
1% B&5 | pm _i Roowp FDI_Lsvnc1| BB10 g POl LSvNosl> 0 epnoee NC=
oo N
- o NP5
samomy PMSYSRSTL g  Ksys peserr X WAKE @ POLE WAKE L P NCSEH
3
oz PM PCH SYS PWROK P12 | svs_PvRok %E KRN/ GPI (82| B gy PMOKRINL mmycirasar NCaEs ]
= NC
wo M PMPCHPVRK g 122 | pyRc re N
922 10 qOT PMMEMPVRED . B13 | prAVPVUROK 28 Sus STAT/GPI 61| B g IPCPWRDWML myes«
45 [Ty PM DSW PVRGD - 222 | DPROK E% susCLK/ GPI os2| NL4 w PM CLK32K SUSCLK R oo
o1 17 [TRy—PM PCH PVROK - L10 | apvRoK (f)g SLP_S5*/ GPI %3&‘%@ 17 45 73
POmMPMBSMST L | g @ Rs\RsT* a SLP_sart g  PMSIPS4L O +7 2 42 45 50 72 25 20 16 7 _PPVRIC G3H
17 (oI} SUSWARN L - K16 | SUSWARNF/ SUSPVIRDNACK/ GPI CBO  SLP_S3* |yF4 - PMSLP S3 L [ © 17 20 45 73
PM TN L E20 * |, GLO TP PM SLP A L
oo e o D PWRBTN L | g  E20 pureTN: SLP AT g TPPMSLPAL PP1V8 SO PCH 20 22|02
n
° P29¢ 1 [rm_SVC ADAPTER EN & 20 |ACPRESENT/ GPI CB1 TP23| AY16 g TP PCH TP23 R1981 R1915
6 PM BATLOW L - 10 | BATLOW/ GPI O72 PVBY! APL4 o PM SYNC 10 52 22K 390K s NC CRT |G BLUE P N8
™ - - oD 1 aon o0 =
PCH R L ALO ] Ri* SLP LAN/ GPI opo| K14 | LP_LAN L 1200 s NC CRT |G GREEN - P49
- > | - GPI (29_SI 17 201, 23/;2 . NC CRT I G RED - T49
AY1
R1900* DF_TV: pcH DF Tvs R1980 » 1 5% 120w w CPU PROC SEL L 104, . NG ORT 16 DOC LK T39
100K o s NC CRT | G DDC DATA M0
11200 als
M PCH VWRIVEN
201, DSW/RVEN pop DEW/RME o _NC CRT I G HSYNC -
SLP_SUs* PM SLP SUS L oo 17 7 s _NC CRT |G VSYNC - M9
= «|.Cl2
SUSACK PCH_SUSACK L am - PCH DAC | REF -2
ha T42
DF_TVS:DM & FDI Term Vol t age 'R1951
Vi 1K =
§8{ {8 Ve Wﬂgﬂ |=I08’h PLACE_NEAR=U1800. T43: 2. 54nm 5w -
M
%01
1+ __SUSWARN L R1986 > 0 A1 swioow v  PcH sUSACK L B
201
T29 WAKE 102 22 20 19 15 16 PP3V3_SO_PCH
1
a5 % 525 7oy POLE WAKE L — PCIE WKE L [Ty ¢ 17 25 51 2 as R1991
MAKE_BASE=TRUE 5%
11200
M
201,
PM CLKRUN L
22 20 19 10 17 39 7 PP3V3 SUS 6 17 a5 a7
2473398 25 98 7 ¢ PP3V3_S5
EREAEZ IS
o 19 10 17 16 7 PP3V3_SUS
BEn
1 1 1 1 7345 20176 PMSLP S3 L
R1925 R1985 | R1982°| R1983 1317 _PMSLP SUS L
1K 1K 10K 10K
1120w 1120w 120w 120w 75 4517 PMSLP S5 L
201, 201, 201, 2015 75 66 45 42 20 17 PM SLP S4 L
SUSWARN L 17 R1921" R1923"| R1924"
100K 100K 100K
GPI Q29 SLP LAN L 4, K K 5%2
M PYWRBTN L 17 25 as v v wad
200 201, 201,
PCl E WAKE L 6 17 25 31 32 85

SDVO_TVCLKI AP43 @ NNC SDVO TVCLKI NN R
SDVO_TVCLKI NPLAPAS o  NC SDVO TVOLKI NP R
SDVO STALLNLAMAZ o) NC SDVO STALLN .
> o
SDVO_STALLP| AMH0 o  NC SDVO STALLP .
SDVO_INTNLAPSS o)  NC SDVO I NTN .
SDVO_INTPLAPA0 o  NC SDVO INTP .
SDVO_CTRLCLK| P38 & DP1GDC AK o 80 84
SOVO_CTRLDATA| M9 g DPIGDDCDATA  csou
DDPB_AUXN[AT49 DP |G AUX CH N 5 80 s
ATA7
DDPB_AUXP) DP_I G AUX P o 84 0
DoPB_HPDL AT40 @  DP 1G HPD o s
Dops ON[AVA2 o TP DP 1G B MN<O>
ooPB 0P| AVA0 g TP DP IG B MP<0>
DDPB_1N| AV45 TP DPIGB MN<>
poPB_1pP| AV46 [P DPIGB MP<I>
DDPB_2N| A48 . TP DP 1G B M.N<2>
DDPB_2P - TP DP 1G B M.P<2>
DoPB_3N| AVA7 g TP DP IGB MN<3>
DoPB 3P| AVA9 oy TP DP IGB MP<3>
DoPC_CTRLOLK[ P46 g NCDPIGC CIR Ok .
DDPC_CTRLDATA| P42 g NC DP IG C CTRL DATA .
DDPC_AUXN|_AP47 NC DP 1 G C AUXN R
DDPC_AUXPL AP49 g NC DP I1G C AUXP .
DoPC HPDLATS8 o NCDPIGC HPD R
DOPC ONLAYA7 o NC DP 1G C MN<O> s
DDPC_OP| AYA9 g NCDP 1G C MP<O> .
DoPC_IN[AYAS o O NC DP 1G C MNk1> .
DoPC_1P[ AYAS o NCDP 1G C MP<l> s
DoPC_2N| BAT g NC DP 1G C MN2> .
DoPc 2P| BA8 g  NC DP 1G C MP<2> .
Dopc 3N BB47 o NCDP IG C MN<3> s
popc 3P BRSO o NCDPIGC MP<3> .
DDPD_CTRLCLK| M43 & NCDPIGDCIR OK .
DDPD_CTRLDATA| MB6 @=NC DP 1G D CTRL DATA .
DDPD_AUXNLATAS gy NC DP 1G D AUXN .
AT43
DDPD_AUXP} S NC DP_| G D _AUXP 6
poPD_HPD[ BTH1 o, NC DP IG D HPD R
DoPD_ON[ BB4S o NC DP 1G D MN0> .
poPD 0P BB4S o  NC DP IG D MP<0> .
poPD_IN BF44 o NCDP IG D MN<1> R
oopp_1pP| BE44 g  NC DP 1G D MP<i> R
poPD 2N BF42 g  NC DP 1G D MINe2> R
poPD_2p| BE42 - NCDPIGD MP<2> R
DoPD 3N BJ42 o  NC DP 1G D MN3> .
DoPD_3P| B2 g  NCDP 1GD MP<3> .
lacamimin

PCH DM / FDI /| GRAPHI CS
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83 18 8

PP3V3 SO PCH

102 22 20 19 17 16

R2010 10K 2 PCI_INTA L - 40 P ROAr UT800 usePoN_C24 USB HUBL UP N
_ o Pl RQA > J P Ve SR
R2011 10K IW\/Z ou MW W "™ POl INTBL ; K384 PI Ree* NOBI Eg NT USBPOP| A24 o g  USB HUBL UP P D 2 o USB HB 1
R2012 10K LAANZ S% Mzow M 200 pg | NTC L - 28 PI R FCBGA s
R2013 10K o % 2w M 2ot PCl_INTD L - 88 1 p| RQD* (5 OF 10) USBPIN > 51N Unused
NN —s—rzow " —zor - 9 auy  UsePir B2 g NcuUsBIP
<26 B 2N
R2016 10K 1 np 2 ss JTAG GMUX_TNS o6 | REQI*/ aPI 050 USBPN $ £B op Unused
R2017 10K 4 \Apz v V2w W 20 poy Gpice2 - O | reqprs Pl 052 USBP2P—— gy DG LSB 2P
% -
R2018 10K 1pnn/z o0 V2w W % pg Regs L > 0 | REGe*/ GPI B4 usBPaN 28 o g  NC USB 3N Unused
5% 1/ 20W VF 201 useP3p|_H28 NC_USB 3P
1 PCH POl_GNT1 L o7 | Nt/ Pl os1 UsBPANL 28 g NCUSBAN 000 Unused
15 PCH POl GNT2 L 22 [ anrze/ el 53 usePap| D28 o g NCusBAP
PCH PCl_GNT3 L F46 .
. - GNT3"/ GPI GBS usePsN 28 o g NCUSBSN nused
R2030 10K LAAAZ PCI_INTE_L - 2 | PIRGEr GPL 2 USBPSP| A28 g NCUSB SR
R2014 10K o O% MW M 200 ., AUD | P PERI PHERAL DET - A0 | p| RgF*/ GPI B 9
1 NN 77ow G 201 g ca2 USBP6N| B_6N Unused
R203 10K LAANZ ss T29 MCU INT L - Pl RQG/ GPI O4 B29 NC USB 6P
S% 120w M 201, _AUD I 2C INT_L - D44 | b RQH*/ GPI OB O USBPOPL ——  sugp— D USB OF
N8 NC USB 7N d
PAl PME L K10 . o USBP7N| Unuse:
o NC PO PME - PME USBPTP| VP8 g NCUSB TP
PLT RESET L 6 *
2 29 25 T} S| - q PLTRST’ usePeN 130 o o USB HUB2 P N 24 04
-— D
o 25 (QOT}—LPC CLK33M SMC R M9 | akour pao Ussper| K30 O Uss HuB2 P P o USB HUB 2
Ha4:
2s (oM LPC CLK33M LPCPLUS R - 3 | caLkout_Pai 1 usapon_G30 USB_CAMERA N s
75 _LPC CLK33M GVUX R o228 | akour_pai 2 Usepop| E30 USB_CAMERA P Canera
s _NC POl _CLK33M OUT3 42 [ akour_pai3 ey —— e ———————— 3 PP3V3_ S3 §7,8,24 25 29 90 91 32 48 49 50 54 55 73
25 ¢oom—PCH CLK33M PCI OUT * H40 | cLkouT Pal 4 usBP10N S0 gy NC USB 10N PP3V3 SUS 7 16 17 19 20 22 46 71 72 73
UsBP10P| 230 g NC USB 10P Uhused
AN4 * use
o1 o0 (T} LVDS 1G A DATA N<O> - 8 LvDsSA_DATAO usBP1IN L32 B 11N
o4 50 (COT}—LVDS 1 G A DATA N<l> =7 LvDSA DATAL* ussP11p| K32 NC_USB 11P 1
o1 55 (OT}—LVDS 1 G A DATA N<2> 547 LvpsA_DaTA2* 0 . ———————— Unused R2065 R2061 1R2068
ot s NC LVDS |G A DATAN<3> AJ48 | LVDSA DATA3* % ussP12N_82 NC USB 12N s 10K R0067 10K
L EEE— S EDeodEt Y 11200 5% 5%
% 5 (oM LVDS 1 G A DATA P<0> "7 | Lvpsa_paTAD USEBPL2PI — g SE e Unused i o 10K e
04 00 (OOT}—LVDS | G A DATA P<i> - AVA9 || vDSA DATAL ussP13N_32 o> NC USB 13N . 2 N 1/ 20w 2
% s (QOT}—LVDS | G A DATA P<2> 49 | Lvpsa_paTa2 USBPL3P| A32 g  NC USB 13P 5’201%2 R2062" Il?gKOG4 5
o s NC LVDS |G A DATAP<3> AJA7 | | ypsa_DATA3 Unuse e 10K o R2069"
DL e e—— 3 11200 5 20w
BRBI PCH B_RBI
o1 o0 (T} LVDS 1G A CLK N o— 3% Lvpsa_cLk= UESBRB;A?SCB33 '8 U8 FBLAS 201, v 2201 10K
0 o8 L | K_P AK407] | vpsA_cLK 8 212 1200
- L B_DATA N<O> A5 LVDSB_DATAO* > A4 2
o VDS 1 G B DATA Nels A7 voep DATALY 000/ GPI 059222 3 31 AP_PVR EN
LVDS | G B DATA N<2> AF49 | DSB DATA2* OCL*/ GPl 040 - USB HUB SOFT RESET L 15 24
o4 58 (OOT} - | oc2*/ apl oat] BL7 SDCONN_STATE RST L
s NC LVDS | G B DATAN<3> AF457 | \yDSs DATAG* e :
< b 9 - OC3*/ GPl 42 - ENET_PWR_EN 2
o4 o0 (OT}—LVDS |G B DATA P<0> o— 3 | LvDss_DATAO ccar/aPlosa L6 o PCH GPIOI3 OCA L o
o4 o0 (oOT}—LVDS |G B DATA P<l> o— 119 | Lvpss pATAL ocs*/ P ol A6 o SDCONN_STATE CHANGE 2
o4 50 (OOT}—LVDS | G B DATA P<2> o—F47 | LvDsB_DATA2 cce*/cPlotof P14 g PCH GPIOIO OCB L
s ¢} NC LVDS | G B DATAP<3> ® AF43 || vDSB_DATA3 oc7*/ GPl o14]_C14 - PCH GPI 014 OC7 L 23
o e TP _LVDS 1G B CLKN o— 20 LvpsB_cLk*
- _
oo TP _LVDS 1G B CLKP o397 Lvpss_cLk
o = — 1
PCH LVDS | BG - F37 | LvD_ 1 BG R2070
- ) 22.6
s _NC_PCH LVDS VBG AF36 | LvD vBG 1%
R2050* - 120w .
e AE48 | | up vRERH JF 7 PLACE_NEAR=UL800. B33: 2. 54mm
. ) 2
PLACE_NEAR=U1800. AF37: 2. 54mm Jrzég‘v = LVD_VREFL
201, JT- o6 qom—TP_LVDS |G BKL PWM o 25 L BruTCTL
bl 347 ||
88 18 8 (OOT} LVDS 1 G BKL _ON . L_BKLTEN
= o 18 5 QT —LVDS | G PANEL PWR P M5 | | vDb_EN <L
s _NC LVDS 1G CTRL ALK T45 | | cTRL_CLK
s NC LVDS | G CTRL_DATA P39 || _CTRL_DATA
o LVDS | G DDC CLK T40 || ppc oLk
o (OOT—LVDS | G DDC DATA - K47 | |_pbc_DATA

LVDS | G BKL _ON

LVDS | G PANEL PWR

88 18 8

3
O
=
al

PCH PCl GNT3 L

PCH PCl GNT2 L

PCH PCl _GNT1 L

NOSTUF
NoSTEE | R2053"
10K
10K 5%
oy vl
1/ 20W M
) -

NOSTUFE
R2054

10K

5%
1/ 20W
M

201,

O
e
o

P

~
5%
S

'R2055
100K

5%

1/ 20w

M
2201

SYNC MASTER=K91 M.B SYNC DATE=10/ 20/ 2010
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22 20]

88 33 23 19 8

8 19 33 88

19 23

19 32 36

SYNC DATE=10/20/ 2010

PP3V3_S0_PCH
23 19 [THy—PCH GPI Q0 -7 [BvBUSY/ Pl 00 U18_(|33% CLKOUT_PCI E6N v4g NC PCIE CLKL0OM PE6N . 16 17 18 19 20 22 102
CLKOUT_PCl E6P| V4 NC_PCI E_CLK100M PE6P
%19 s [y FWPLUG DET L P22 | TACH GPI 0L N%GIRE - R ° R2150*
10K
JTAG I SP_TCK o0 10 [Ty GMUX L NT PR | VYot TRe e (6 OF 10) cLKouT_pcl E7TNL V38 NC PCIE CLK10OM PE7N. s o
E38 oM T cLKoUT_Pal E7P| V37 NC PCl E CLK100M PE7P R s
4119 ODD PWR EN L 102 22 20 19 18 17 16 PP3V3 SO _PCH 46 45 19 SMC RUNTIME SCI L TACH3/ GPI O7 - . 201, R2155
10K
G0 P4 PCH _A20GATE
o8 19 _GVUX_| NT (IPY - NC}— &1 &8 M SC A20GATE o= NOSTUFE 120
R2190 wPCHGPIO2Z g G4 |IAN PHY_PWR CTRL/ GPI OL2 R2170 20,
100K PCH GPLOLS apy @ | o PECI | AUL6 PCH PECI 1 z_ CPU_PEQI 10 45 52
1 PL { 5 17 20W
120w PD on audi o page i 19 __PCH INIT3V3 L
. . " 201, 62 2 AUD | P TCH EN 2 | SATA4GP/ GPI OL6 2 ROl N (5 e PCHRONL
R2111 R2112 R2113 10 R2140
20K 10K 10K 47 6By LPCPLUS GPI O . TACHO/ GPI 017 P AY11 PCH PROCPVRGD 1.0 5 PVWRGD 1o 25 52 %Téj(:)ﬁ
S S S WVR@—‘—HTMVV\TRZ'I%@
20w 20w 20w o119 qm)—COD PWR EN L &— | soLock arl ce2 201 390 S
201, 201, 201, s THRMTRI P [JAY10 o 46 PM THRMIRIP L R 1 2 PM THRMIRI P_L M o %2 1/ 20w
(PU necessary?) 19 _PCH GPI Q24 GPI 24/ MEM_LED - A e
1/ 20W 2
L E16
= = = s ree m_SNC = e et TPlERIC ALL RSVD TPs NC-ed per | NTEL approval 201
| SOLATE_CPU MEM L P8 | epi co8 =
2 23 (T} LATE CPFUMEML o, P8 BJ2
0 2 %R 102 22 20 19 10 17 16 _PP3V3 SO PCH
3510 _T29 SWRESET L Kl | sTP_PCi*/ GPI B4 — Trsl BH2
(NC-ed per Intel chklist) NC GPI 85 K4 | P o8s & Tea| BURe ro195t| Ro196t| NBIET:
23 10 _PCH_GPI 086 SATA2GP V8 | sATA2GP/ GPI CB6 Trs| BSHRc 10K 10K 10K
R 11200 11200 11200
71 46 22 20 19 13 17 39 7 PP3V3 SUS 05 3 23 19 0 (OT}JTAG | SP TCK P | sataserr epr a7 Tro| AGR 205y 2055 201,
R2194! w2319 6 JTAG I SP_TDO N2 | sLoaDr GPi B8 o7l A8 129 SWRESET L o us
1
R21903:| RR192 10K o 33 19 5 (pT}—ITAG ISP TDI M8 | SDATACUTO/ GPI 039 AR SMC_RUNTIME SCI_L 10 a5 16
100K 1ok u 23&% T13 TRE—X PCH GPI 049 SATASGR x
5% 1/ 200 M 73 19 (00T} WoL_EN PCl ECLKRQ6*/ GPI 045 AK4
201, 2 23 10 _PCH GPI 46 PCl ECLKRQ7*/ GPI 046 P10 Si8ne
Vi3
R - SDATAQUTL/ GPI O18 P11l MO\ 00 35 34 33 25 19 16 7 PP3V3_T20
ENET L V3
PCH GPI 012 i a6 32 19 (OOT} OW PWR SATA5GP/ GPl 049 TP12| H3 NC
PCH GPl Cp4 10 56 47 19 6 SPI ROM USE MLB D6 | api 057 P13l AR .
Pl E B X
SPI ROM USE MLB 6 19 47 s6 o _PCH GPI 058 TACHA 40 | TacHas el os8 v RQllgoE
(PUs necessary?) TP14L Y NC 0K
10 _PCH GPI 0B9 TACHS B41 | TAcHS/ GPI 069 ANE vy
o1 TP15_)<NC i
| TA
10 _PCH GPI O70 TACHE TACH6/ GPI O70 P16 Y2 ne
| O71_TA A40
10 _PCH GPI O71_TACH? TACH?/ GPI O71 17 K2
¢ 1,PP3V3 T20 Aﬁ VSS_NCTF 9 P18l L33\ c JTAG ISP TDI
g | VSSNCTR 0 P10l AR PCH GPI CB6 SATA2GP
o 15 17 35 PP3V3 SO PCH VSS_NCTF & > ENET_LOW PWR
1 A6 | yss NCTR Tr20l AR R2198" %
- 25 ] vss_NCTF Troa| B22 Tox . Re116
e Nl ol el oK
B3
R2160'| R2184'| R2185'| R2186" ——| VSS_NCTF TP22L X NC 2, 20w
10K 10K 10K 10K VSS_NCTF B 201 5
TP24
R SR S S BDL | vss_notr &ZR@
201, 201, 201, 201, Bg‘g VSS_NCTF TP2s| BEZR -
VSS_NCTF B = =
BE49 | yss NCTE r26{ R
BF1 | vss_NCTF P27 BERR -
BF49
VSS_NCTF B
— TP28
JTAG I SP_TDO 019 53 0 BR | yss NCTF —RRe
FW PLUG DET L o 10 3 B&48 | yss NCTF L P20l BZRc
FW PVR EN 19 39 B | yss_NCTE BE:
— P30
PCH GPI Q0 10 22 BHA7 | yss NCTF —5Re
B4 | yss_NCTF TP31| BRI
BJ44
VSS_NCTF BG
BJ45 | yss NCTF a2 Rk
BJ46 | yss NCTF P33 AGR
BJ5
woL EN VSS_NCTF
e 7271 46 22 20 19 10 17 16 7,_PP3V3 SUS 536 | ves norr TP3a| BEZR
NOSTUFF | NOSTUFF Cz VSS_NCTF TPas| ALR
Ca
R2114* R2115'| R2117* VSS_NCTF Tras AG
10K 10K 10K Dl | vss NCTF A%Re
20w 20w 20w D49 | vss_NCTF ne_1l P37 ne
M M M E1 - -
2015 201, 201, VSS_NCTF
PCH GPI Q15 19 E49 | vss NCTF I NI T3_3v+ (5114 PCH INIT3V3 L 19 This has internal pull up and should not pulled I|ow.
PCH GPI Q46 19 23 F1 | vss_NCTF TPas | A2 THI'S SIGNAL |'S | NTENDED FOR FI RWMRE HUB AND VWE ARE NOT USING I T.
= F49
VSS_NCTF Pay ACS
7271 56 40 40 29 23 78 29 22,20 177 o _PP3V3_Sb A8 | 15 vss1 P39 %25
33 }7°15 PP3V3 SO PCH l AK11 | 15 yss2 Trao [ AR
. = AHLO | 15 vss3
. . X X Rzll% & AK10 | 5 vssa
R2175° | R2174 R21737 | R2172 o B
10K 10K 10K 10K 11200 W7 | vsSADAC
20w 20w 1/2%?/ 1/2%?/ 201, SYNC VASTER=K91 M.B
M M
201, 2015 201, 201, e —— o us = PCH M SC
Appl e I nc.
TR T E— -
19
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22

7 16 17 18 19 20 22 46 71 72 73

16 17 18 19 20 22 102

16 17 18 19 20 22 102

16 17 20 22 102 104

67 14 20 25 71 72 88 102

16 17 20 22 102 104

16 17 20 22 102 104

16 17 20 22 102 104

7 16 17 18 19 20 22 46 71 72 73

16 17 20 22 102 104

22

7 16 17 18 19 20 22 46 71 72 73

7 16 22 25 32 41 57 71

VCCACLK pin left as NC per DG Né‘%ﬁv CLK U1800
COUGAR- PO NT
T16
B Vocosve_3 MBI LE VSREF| P34 PPSV SO PCH VSREE
V12
TP _PPVOUT PCH DCPSUSBYP DCPSUSBYP (8 &: 13\9) US3 3.5 GPI N2O PPAV3 SUS
22 PP3V3 SO PCH VCC3 3 CLK F T38 |yoc3_3_4_cLk veesus3_3_6_Gel o N22
P20
VCCSI 7 {
VCCAPLLDM 2 pin left as NC per DG NESR3 IvocAPLLDM 2 v ﬁiigﬁ. =
104 102 22 20 17 16 __PPVCCI O SO_PCH AL29 lvcci 0 12_PLLCLK O o 3 2 opl O AALG PP3V3 SO PCH
AL24 left as NC per DG NAR4Iborsus o ik b8 vocs_s_s_eri o V16
= Vi 1 | T34
104 102 22 20 17 16 PPVOCI O SO_PCH AAL9 |\oCASW 3_CLK o CC3_3_1_GPIQ
AA2L IVCCASW 4_CLK
== A2 PP3V3 SO PCH
AR2A_\ooASW 5 OLK VCC3_3_0_SAT,
AA26 lyocASW 6_CLK VCCl O 5_PLLSATA| AF13
AR27_|\ocas
AATS AW T_CLK VCCI O_15_SATA3| AHL3 PPVCCI O SO PCH
AA31L VOCASWE_CLK VCCl O_16_SATA3| AHL4
VCCASW 9_CLK ==
AC26 |vccasw 10_CLK VCCI O 9_PLLSATA3| AF14
AC27_lyocASW 11_CLK
Vil | AK i
AC29 v J 12 CLK VCCAPLLSATA| A} N VCCAPLLSATA pin left as NC per DG
AC31 VoCcASW 13_CLK 3 & VCCVRML1_SAT AF11 PP1V8 SO
AD29 s
ST VOASWLLA ALK O 1§ oo o 6_saTA| ACLE PPVCCI O SO_PCH
¥ L15 QK g veal 0_7_SATA| ACLY
VB VOCASW 16_CLK VCOl O_8_SATA| ADLY
V23 [\/ocASW 17_CLK ==
V4
voe VCCASW 18_CLK o VocAsw2_m sgl 121 PPVCCI O SO_PCH
\VCCASW 19_CLK 8 V1M sd V2l
V@9 lvecasw 20_CLK s VC: SL(M o T10
WB1 \CCASW 21_CLK CCASWLO_|
VB3 |\ocasw
PCH out put, for decoupling only v V22_0K vcal 0 0_uss| 26 PPVCCI O SO _PCH
PPVOUT _G3 PCH DCPRTC N16 |pcprTC vcal o 1_uss| P26
M N_REGK_W DTFFO. 2 m M N_LI Ne_W BTFE0. 2 P28
B o VvCCl 2_USB|
1 22857 102 88 72 71 25 20 14 7 ¢ PPLVB SO Y49 lVeoVRM 0_CLK ) Vgl 8*3*“% 27
0. 1UF ) S
5 20% 22 _PP1VO5 SO PCH VCCADPLLA F BDA7 ccappLLA veal 0 4_use|_T29
R 2> _PP1VO5 SO PCH VOCADPLLB F_BF47 yccapPLLB vocsuss 3 1 usslT23 PP3V3 SUS
1 106 102 22 20 17 10 __PPVCCI O SO PCH, AF17 lyooi 0 13_CLK vecsus3_3_2_uss| 124
- cCsl uss| V23
PLACE_NEAR=U1800. N16: 2. 54mm 104 202 22 20 17 10 _PEVCOLO-SO PCH AF33 |\ceDl FFCLKN_O x ﬁgiziiimn V24
. AF34 |\oop CCSUS3_3_4_|
AG3A v FPCLKN 1 vocsus3_3_9_uss| P24
\VCCDI FFCLKN_2
usB| _T26 PPVCCI O SO _PCH
PLACE_NEAR=U1800. V16: 2. 54nm 104 102 22 20 17 16 _PPVCCI O SO_PCH AGB3 lyocssc Voa 0 14_PLL
M6 PP5V_SUS PCH V5REFSUS
PPVOUT_SO_PCH_DCPSST V16 |nepssT VBREF_SUS
N LTNE WOTF=0 2 N_NEGK W BTH=0. 5 TAGES3 5V
M N RE W BTG, 2 MNLNEGCwETRe. 2 Va3 117 |ocpsus 1 ak DoPSUS_3_Sus| AR~ NC-ed per DG
B 222 NC, 1
%.21ur= NC-ed per DG NCWE2|DCPSUs_2_cLk VCCSUS3_3_0_Sus| AN24 PP3V3 SUS
200
28
Germ 104 102 22 20 17 16 _PPVCC O SO_PCH BI8 |\ prOC_I O 5 vacsusHpa| P32 PP1V5 SO
g 10 mA Max, 1mA Idle
L 25 17 16 7 PRRIC GaH A22_|yeerTe g *

PLACE_NEAR=U1800. A22: 2. 54mm

1 BEAEE-

EAREUTE6S: A35: 2. B4

PPVCCI O SO _PCH

104 102 22 20 17 16

AA23

1.44 A Max, 474nmA ldle

PPVCCI O SO _PCH

104 102 22 20 17 16

AC23

AD21

AD23

AF21

AF23

AG21

AR3

AGR24

AR6

AR7

AR9

AJ23

AJ26

AJ27

AJ29

AJ31

AN19

TP _1V05 SO PCH VCCAPLLEXP

BJ22

PPVCCI O SO _PCH

104 102 22 20 17 16

AN16

PP3V3 SO PCH

102 22 20 19 18 17 16

AN17
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A3 [yss U1800 Vss| AKae
24 |yss COUGAR POl NT o[ AKS
B9 |va NOBI LE erALs

b lvss FoBGA vss| ALL7
AAL7 |\sg (9 OF 10) vss| AL19
A2 |yss Secr vss| A2
AA3 |vss vss| AL2L
AR33 |\ss ves| AL23
AR3Z |\/s5 ves| AL26
ABLL |\ss vss| AL27
AB14 |\/sg ves| AL3T
AB39 |\ss ves| AL33
ABA |\ss vss| AL34
ABA3 |\s5 vss| AL48
AB5 |yss vss| AMLL
AB7 |vss ves| AMLA
ACI9 |yss vss| AVBE
A |ves vss| AVBS
AC21 |yss vss| A3
AC24 |\/s vss| AVA5
ACG3 |vss vss| AVEG
AC34 |yss vss| AW
A48 |yss vss| AN2
ADLO |\ss vss| AN29
ADLT |\sg vss| ANB
ADL2 ANBL
vss vss|
ADL3 |\sg vss| AP12
ADL4 |\/sg vss| AP13
ADL6 |vss vss| AP19
ADL9 s vss| AP28
AD24 |\/s5 vss| AP30
AD26 |\ss vss| AP32
AD27 |\yss vss| AP38
AD33 |\ss vss| AP4
AD34 |\s5 vss| APa2
ADB6 |\sg vss| AP46
ADB7 |\ss vss| AP8
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BB30 |\ss vss| HB4
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BCI8 |\ss vss| K46
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BB |yss vss| M4
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BF20 |5 vss| W6
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BF40 |\ss vss| P30
BF8 |yss vss|_P40
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BHB5 |\ss vss| V26
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D22 |\ss vss| W7
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E26 |yss vss| Y8
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Fa5 |\ss vss| AP3
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185 2327908%7%68%63°73°73 741 &6 m—
AFE-NEAEUIERS: AR 2 B = | pae
A = =
EAE-NEAEY
R2450 PLACE_NEAR=U1800. V1: 2. 54nm %,
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PLACE_NEAR=U1800. K20: 2. 54nm szgg@ XDP_PCH SDCONN STATE RST L OBSDATA A2 P—s 15 00 16 — OBSDATA_C2 DP_AUXCH | SOL Yan LRSS 5%1 2 14120‘” AP CLKREQ L Yan FUES
0 XDP_PCH ENET PWR EN OBSDATA_A3 P 00 18 OBSDATA C3 SATARDRVR EN am s o
16 ¥y SDCONN STATE RST L SULANN, 220 — b s T Eand
W 0T O O
XDP TP _XDP_PCH OBSEFN B<0> OBSEN B0 -— 21 00 22 o o OBSEN DO TP _XDP_PCH OBSFN D<0>
PLACE_NEAR=U1800. C16: 2. 54mm  R2587 TP XDP PCH CBSEN B<l> N B1 gD ool 2 D CBSEN D1 TP_XDP_PCH OBSFN D<1>
CBSEN. G - L
18 ENET_PVR EN 5%1 9 21/ 20W 25 00 26
™ = VV\ =20t
10 rmy—PCH GPLOI3 04 L CBSDATA_BO =210 012 omp CBSDATA_DO PCH GPI 086 SATA2GP Pani BU PLACE NEAR=UL800. U2: 2. 54rmm
PLACE_NEAR=U1800. A16: 2. 54nm szggl XDP_PCH SDCONN DET L CBSDATA_B1 P ij 00 22 St CBSDATA_D1 JTAG | SP_TCK ) ° 19 33 88 szg%g - T
DCONN CHANGE O O
B = SIAIL St e 1o [rmy—PCH GPL 010 b L CBSDATA B2 PUNGET] D4 TIPS CRSDATA XDP_PCH AUD | PHS SW TCH EN s%1 ’\/(\)/\,QJI 20w AUD I PHS SWTCH EN (o a2
= G = =
XDP 10 Cy—PCH GPI 014 OC7 L CBSDATA B3 =210 013 o CBSDATA D3 PCH GPI 049 SATASGP. am e
PLACE_NEAR=J2550. 39: 2. 54nm R2584 - ool e
o1 00 79 45 [—ALL_SYS PVRCD 5%1 ’\/1\};\,2 1/ 20w XDP_PCH S5_PVWRGD PWRGIY HOCKO ] B T | TRQL K/ HOOKA TP_XDP_PCH HOOK4
A oF XDP_PCH_PWRBTN_L HOOK1 — 10 0 g | TPCL Ké#/ HOOKS TP_XDP_PCH_HOOKS
PLACE_NEAR=U4900. P17: 2. 54nm szg%5 VCC_0BS_AB 2 5 o4 VCC_0BS_CD
win Or 2 TP_XDPPCH HOOK2 HOOK2. - %150 46 - RESET#/ HOOK6 XDPPCH PLTRST L Yan ES 1K series R on PCH Support P. 28
45 23 17 (oom—PM PVRBTN L SV A3 TP_XDPPCH_HOOK3 HOOK3 - ool e DBR#/ HOOKT XDP_DBRESET L D 0 2 25
491 5 o0 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28
62 48 41 32 30 28 26 23 5®_SNBUS PCH DATA SDA =100 52 - ID0 XDP_PCH TDO Yeany FERS
62 45 41 32 30 28 26 20 18 6 —SMBUS PCH CLK Sl - 5310 o34 TRSTn TP _XDP PCH TRST L
e TekL N O 055 g i XDP_PCH TDI o w6 22 SYNC _MASTER=K91 M.B SYNC_DATE=10/17/ 2010
23 16 XDP_PCH TCK. TCKO = 5710 022 NS XDP_PCH TMS Qo e 2
< 2T XDP_PRESENT# CPU & PCH XDP
XDP I XDP
C2580 ! 1.C2581 le | nc.
SoF L 517S0774 o 1uF App
10% ®
16V
R
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L2600 BOM GROUP BOM OPTI ONS

a1 30 20 25 24 10 s 1% PP3Y/3 o 1 f PPUSB HLéBl VDDPL L 3V3 HUBL_ALLREM HUBL_NONREML_0, HUBL_NONREMD_O
o re B B se e an = 0402 Mﬁ%&g& . HUB1_1NONREM HUB1_NONREML_O, HUB1_NONREMD_1
1 8:2062)[%'(_)_ 1 9020?391 C2160%2 1 Cgﬁl%é 1 HUB1_2NONREM HUB1_NONREML_1, HUB1_NONREMD_O
2 iEg':zM —; i‘xM Gig\"zz—— Xﬂ; cééi;: 2 HUB1_3NONREM HUB1_NONREML_1, HUB1_NONREMD_1
402 402 603 402 HUB2_ALLREM HUB2_NONREML_0, HUB2_NONREMD_O
J_ L260 1 Ji HUB2_1NONREM HUB2_NONREML_0, HUB2_NONREMD__ 1
= FERR-120- OHM 1. 5A > HUB2_2NONREM HUB2_NONREML_1, HUB2_NONREMD_O
1 1 2 DA 3
o FELSE_HUBL_V] N3 T HUB2_3NONREM HUB2_NONREML_1, HUB2_NONREMD_ 1
o402 M N-RERR-W BFFES: 3MWM T
1 C2604 |+ C2605 |: C2606 C2607 | C2608 | C2609 :| C2610 1| VO-TAE=. 3V NON REML NON REMD DESCRI PTI ON
—— 10UF ——0.01U—— 100PF 10UF —/— 0.1UF —— 0. 1UF —/— 0. 1UF = — -
S e% T, v T, 8% oW ST YT YT 87 2618 0 0 All ports are renovable
&5 o5 o5 &5 XTR Y XTR Y XTR Y UF 0 1 Port 1 is non renovable
olalel ¢ 9 @ 1% 1 0 Port 1 and 2 are non renovabl e
J__ CRI Tl CAL m pris 1 1 Port 1, 2, and 3 are non renovabl e
- Y2600 o 2 8 B
SM 2
24. 000MZ- 16PF % g8 5 BOM TABLE
>
CRI TI CAL L iﬂi 2 CRI TI CAL > PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON
C21681l_3% 1 R226A30 1 %&20 UZQGZIQO 33850720| 2 | SMSC USB2514 U2600, U2650 CRITI CAL | USBHUB_2514
37 L AM S 8% R21995 USX2061 33850824| 2 | SMBC USB2514B U2600, U2650 CRITI CAL | USBHUB_2514B
CERM —"\V\V\——o CERM B HUB1_ TEST 11 1 B T29A N "
HUBL_NONREML_1| |HUBL_NONREMD_1 402 I oM 402 J_ . Y 2 USB_HU S TEST oM T £2$173; Eﬁ*g z,l;/: > £B ngA p D T29 unused USB port, only has pull up 33850721| 2 | SMBC USx2061 12600, U2650 CRITI CAL | USBHUB_2061
R2601' [*R2603 M 8w . USB HUB RESET L 26 dreser - DS | Y R
- — - P 3
1oks s ioK ORI TI CAL 02 USB HUBL XTALL 33 |rai1/cikin usore_om pRT_Ds e 2 USBRE @« R Recei ver
1/ }g\g/v 1;;13\9 USB_HUB1 XTAL2 32 |xtai2 UsBI _DP/ PRT_DI S_P: D 4 94
402, 54 6 USB EXTB N
28 USBDNG_DM PRT_DCS_M3 a2 00
USB_HUB1_NONREMD SUSP_I ND/ LOCAL_PVIR/ NON_REMD | DNG_DPY PRT DI S_ P3| 7 USB _EXTB P e External B
B HUB1_ NONRE 22
USB_H) ML SOA/ SVMBDATA/ NON_REML useDN4_DM PRT_DI s val 8 USB EXTC N ey as s External C
HUBL NONREML 0 HUBL NONREMD 0 24 _IsCL/ SMBCLK/ CFG_SELO USBDNA_DP/PRT_DIS Pal 9 USB EXTC Py 45 s
R2602'| |'R2604 HS_| ND/ OFG SEL1 PRTPVRLL 12 TP_USB_HUB1_PRTP)
10K 10K prTPWr2| 16 NC USB HUB1_ PRTPWR2
1 18W $ow PrTPWR3|_18_NC USB_HUB1_PRTPVIR3 PP3V3_S3 8748 14,20 29 29 30 91 52 18 49 50 54 55
Vadh, [ ], 462" PRTPWR| 20 _NC USB_HUB1_ PRTPWRA4
| pU Ocsirpi3 TP USB HUB1 OCS1
|PU ccs2rh 17 NC USB HUBL OCS2 11RO2K620
=+ | PU Ocs3* 19 USB EXTB OC L Ve K 5% ow
ocsax 21 USB _EXTC OC L 4 .
+ ! @]t 5050 40 43 52 91 50 20 28 39,30 1 ¢ PP3V3 S3
RrBI As|_35__USB_HUB1_RBI AS Rzzglffo
veus DeET| 27 USB_HUB1 VBUS DET 7271 50 40 a0 29,33 73,72 2010 37 1 o PP3V3_ S5 AANNE
. SRITI CAL 182 33:%208%1%6876 % Y
ussup_DM 30 USB HUB1 UP N .m0 [IR2600 116w
PEEERCR PRl SaS UseuP_pp| 31 USB_HUB1_UP_P wor o 12K Mos" R2641
7533528428020 80%55 %1 a 12
( SYM VER1) THRML_PAD iew %09 K
) ~ o462 R2642" NOSTUFF Lasw
1 100K 1C2641 2402
T 1/ 16W —— 100PF
2 = Va5 T 8
EP3V3_S3 68 15,00 75 29 %0 51 52 a8 29 50 58 55 2 S5 LSB HUB RESET USB_HUB_RESET L
[ c2661[: 2662 [: c2663 | C2664 L 6 5
= 1.5 0. 1UF 0. 1UF 0. 01Ul 0. 01UF =
- : S S = 640 o 4
LYY Y L2 ,PPUSB_HUB2_ VDDA3V3 Xifceru |2 xikcerm (2 2R e pavasa EN Re 2\ o] 002DW X- G <) $2549
. Gl s 363 5 002DW X- G
0402 M NERERR-W BFFES: 4MM . . 15 sl 19 - 363
1 C2654 |+ C2655 |: C2656 C2657 1| C2658 1| C2659 1| C2660 1| VO-TAE=S. 3V J_ PPUSB HUB2 VDD1V8 1 C264 ! 4
—— 10UF -0 01UF—— T00PF 100F - T0.10F - 0. 1UF - 0. 1ue = W BTES: 3 " &Rt
8 T8 T el o] xmcimz] andme] oy 2 . PLL 1 C2667 |1 C2668 15,
603 402 402 603 402 402 402 —— 0. 1UF 1UF 2 CERM X5R
olo| of J o «| = . T, 1% 18 02
nd CRI TI CAL d K | I s ] B 1 C2666 |2 Xt cmm |2 ik \
= E o 2 2 0. 1UF UF 02 02
vaeo0 o s 2 BB 1y 1Y =
24. 000M-Z- 16PF g 8>>3 —F XZR‘CERM—IZ 55 02600
>
CRI TI CAL - CRI TI CAL > > s . 210 USB_HUB SOFT_RESET_L 21
C2669 : ol 1 C2670 U2650 =
1 18P|":/u R216M80 %ﬂ%PF R2655 QFN BATSAXV2TL
50V, 1 5 0% 100 USX2061
—\V\V\“—e 2
HUB2_NONREML_1| | HUB2_NONREND_1 °E4§5"—‘|j % 65 i 1 2 USB HUBZ_TEST 31 jrest o T USEONL DM PRT DS ML~ £E E¥ :;I D ° ** ** gl uet oot h
1/16W 5% USBDN1_DP/ PRT_DI S_P1 6 31 94
R2651'| |'R2653 NeLF 178w . USB HUB RESET L 26 Jgresers - s D
10K 10K = 402 = = Vaos" USBDN2_DM PRT_DIs_ve| 3 USB TPAD N 53 0
59 5 CRI Tl CAL USB_HUB2_ XTAL1 33 |xTAL1/CLKIN - el 4 USB TPAD P D Tr ackpad/ Keyboar d
%/{:}g\;/v %/%;E‘év USB_HUB2 XTAL2 32 |xtal2 USBDN2_DP/ PRT_DI S_P2 B 53 94
402, 54 6 B _EXTA N 42 oa
USB_HUB2_NONREMD 28 |Susp_| NDY LOCAL_PWR/ NON_REMD ﬁgx*g: z§*£*£ - £B EXTA P @42 Za External A
USB _HUB2 NONREML 22 |spa/ SMBDATA/ NON_REML . o 8
24 USEDNG_DM PRT_DI & M L5B_EXCARD N <ED i SD Car d/ Express Card
HUB2_NONREML_O HUB2_NONREMD_O USB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO USBDN4_DP/ PRT_DI S_P4 USB_EXCARD P D5 2 10
R2652:| |*R2654 USB HUB2 CFG SEL1 25 |us | Nov OFG_SELL PrTPWRL| 12 TP_USB HUB2 PRTPWRL
10K 10K prRTPWr2| 16 NC USB HUB2_ PRTPWR2
1 18 Srow . PrTPR3|_18_NC USB_HUB2_PRTPVIR3 PP3V3_S3 748 1,20 29 29 30 91 52 18 49 50 54 55
I T Y 1R02K657 PRTPVR4|_20 NC _USB_HUB2_PRTPWR4
274 «113 TP _USB_HUB2_ OCS1
1/ 16W | PI ocs1 = 1E_Uob MHUbe (ol
R iy acs2+ |5 17 NG USB_HUB2_OCS2 'R2670
= 3 |pu ocsarp19  USB_EXTA OC L am = 5% mm
1 | Py OCcSa* 3%0-@-'-—@5 2 %gﬁ‘g\’ W
- Rei As|_35__USB_HUB2_RBI AS z
vBUS DET| 27 _USB HUB2_VBUS DE | | =
B | T L nc.
e o 20 s e o [ ALS o PRI e
ussup_ppl 31 USB HUB2 UP P mm—y 0 o 12K
( Sv VERL) THRVL_PAD %,Z'ie"" NOTI CE OF PROPRI ETARY PROPERTY:
S 2402 FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
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Pl at f or m Reset Connecti ons

Unbuf f er ed R2881 LPCPLUS RESET L oo e
33 = D
Et her net WAKE# | sol ati on ~ === R e
178w
eset utt on b R2883
] 1 2 LRESET_L i
oo e S PPVE_ SO FESEEEL—— oo i
CLF
2595 o830 ‘R2830 sz?;?l
xoP 3 Viow SIS L] s 4 1AM\ PCASSSTD RESET L gy
R2896 |[,402 SOD- VESM HF 3 M:%)r‘év
0 2 10 XDP_DBRESET L 1 2 PM SYSRST L ¢y o 17 45 ho
MO—S=—==m=2s = AN o5 3 a1 17 0 25 a0
. 5_1/W XDP
MT R2889
1K
1 1 2 XDPPCH PLTRST L 2
R2897 AN o -
I [
per b
2 R2887
S| LK_PART=SYS RESET A2 GMUX RESET L i
MAKE_BASE=TRUE
1 ENET_MEDI A SENSE | SOLATI ON Cl RCU T M;;;}@’ — QWX RESET L o
PLACE_NEAR=U1800. N32: 5mm
s
s
36 ENET MEDI A SENSE 2 ENET MEDI A SENSE RDI V 16 _ 1o 25 20 30
w0z WL Yaow = — PLT_RESET L oy w0 55 20 5
< Series Ris R4283
CRI Tl CAL N
55 54 50 49 48 32 31 30 20 24 18 8 7 5. _PP3V3 S3 SSNBN37FEABE3 R2819
104 88 73 10K
@810 2%
SOT563 |<F 200
0
0
S o[ S Buf f er ed
Note: Based on K91/K92 | ayout, ENET, AP and BKLT are noved to Buffered reset.
s 10 oy LPC_CLK33M SMC R PLACE_NEAR=U1800.N52 ;22 LPC CLK33M SMC [ = = sog oo googo SRR Se 4e 5o 0% 1 PPBVE SO
A e L R T e L N on
201 R2856 CRI Tl CAL
1 pm—LPC_CLK33M LPCPLUS R PLACE_NEAR=ULB00. P53 4 2 __LPC CLK33M LPCPLUS 64795 22 20 10 1 PPIVS SO SSVBN37FEAPE
e oD Q@810 — PLT RST_BUF L oD = = 5
PLACE_NEAR=U1800. P46 R228257 1 -
2 10 LPC CLK33M GMUX Riswe— LPC QLK33M GVUX_R 2 LPC CLK33M GMUX o - — PLT_RST_BUF L o 2 s s
- 15w 28801 100K T series Ris R3803
R2859 0. 1% —— §“mgv
PCH CLK33M PCl QUT PLACE_NEAR-ULBO0. P48 1 22, poyy o K33M POLLN : c; 2 Mt R2882
o I YN oo <o 05 0 AN 2 ENET RESET L R o
1§§:8W L 58
1 = 1 [
= 402
R2888
1,\/2/\/2 AP_RESET L oD -
16w
System RTC Power Source & 32kHz / 25MHz d ock Gener at or o
R2§93
1 2 BKLT PLT _RST_L o
VDDl O 25M A: SB power rail for XTAL circuit. ”\/5}%\/
VDDl O 25M B: Ethernet power rail for XTAL circuit. 4-%}4\’
VDDl O 25M C: T29 power rail for XTAL GirCuUit. s esssssasarass s PP3VA2 G3H o g S5 ¥ PPV SO Buf fered CPU reset
' ' . Coi n- Cel | : VBAT (300- ohm & 10uF RO) LR R R e D O S MK S LTS BESS SE———
NOTE: VDD _25M nust be powered if any VDDl O 25M x is powered. No Coin-Cell: 3.42V G3Hot (no RO CRI TI CAL
e s a0 s 39,04 02 30 10 31 7.0 PPBVE_S5 %@81%0
Coi n-Cel | & G3Hot : 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5 2| T sgh PLT RST CPU BUF L — PLT RST_CPU BUfry 102 =
No Coi n-Cel | : 3.3V S5 NS o
GreenCl k 25MHz Power 75 7136 25 7 _PP3V3_ENET No bypass necessary 1R2890 VTT vol tage divider on CPU page
C28901 143 100K
Ether net XTAL Power 7727 [PP3V3_ENET ) 0. 1UF —— §§€le
SB XTAL Power 102 80 72 71 20 14 7 6 _PPLVB_SO o o @ APN: 35950178 c%@gz’z—lr LYELF
0,
T29 XTAL Power o8 35 2 23 19 10 7 _PP3V3_T29 z < 3 VBAT and +V3.3A are
8‘ ¢ > internally ORed to
C2824 1| C2822: C2820: [:C2802 s - create VDD _RTC_OUT. =
0. 1%;'9'{,:7,:: 0. 1%;'9'{,:7,:: 0. 1%;'9'{,:7,: u2800 +V3. 3A shoul d be first
R 2 R 2 Grm 2 SLG3NB148V avai | abl e ~3. 3V power
402 402 402 TOQFN
R 1QIFCAL to reduce VBAT draw.
11 |vDDi O 25M A 32KHZ_Al 12 Y K K32K_RT 16
= 6 | vDDl 0 25M B
C2805 14 | vDDi 0 25M C  25MZ_Al 9 SYSCLK_CLK25M SB .
PR R2805 oz 8|8 SYSCLK_CLK25M ENET S
2l . SYSCLK CLK25M X2 15 2x 2, SYSOLK OLK25M X2_R -2 X2 25MzZ_q 15 . SYSCLK CLK25M T29 mm s R2800
L Ly NO STUFF - tixa PPVRTC_G3H 7047 20 142\ 2 SYSCLK_CLK25M ENET TYNG VAGTECROL ME VNG, DATE=06! 207 2010
50VMNC - $R2| é’lo CE,;AL ML 1R2806 VDD_RTC_ OUTLL g 4 For SB RTC Power 4\%\/—
402 iM THRM 1/ 20W 1
NC@:' 25. 000MHZ- 12PF- 30PPM Sow ) 12810 Ei Chi pset Su pp%ﬁ;@ 4
28P 6 T SM 3. 2X2. 5M1 Q%:ELF NEES p— ilotéln': b
12 SYSCLK_CLK25M X1 —|;§g§nvn Appl e Inc.
1 NOTE: 30 PPM crystal required 8
= &, NOTI CE OF PROPRI ETARY PROPERTY:
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Page Not es

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

PPOV75_SO_MEM VTT_A

- =12C_SCD MvA_SCL
- =12C_SODI MVA_SDA

((NONE)

72 67 20 2 7 PPLVS_S3

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

@s
25
e
S

1 C2910 [t C2911 |+ C2912 1 C2913 1C2914 |2 C2915 1 C2916 1 C219 7 |t 8:21%1'58 1 8:2919 1 8:21%'2:0 1 8:29'2:1 1 8:2922 iSIZl%'ZZB
Ta To TR TR, TR TE T& T T T T TR TR TR
10V 2 2 2 2 2 2 2 2 2 2 2
e, B I I . A A A AN A A N U N
A =. . YN mm
Sgnal aliases required by this page 1C2900 |1 C2901 PLACE-NEAR=32886: 78: 2: 34mm
—— 10UF —— 10UF
— 20% T 29% =. : = . 75: 2. A = . 75: 2. A = . Z5: 2. 54mm PLAC = . Z5: 2. 54mm A =, . Z5: 2. 54mm
PLACE_NEAR=2900. 75: 2. 54mm |2 Gei/ 2 & PLAGE-NEAR=13888: 781 5 B4 PLACE-REAR=32888: 781 3: B4 PLACE-NEAR=32888: 781 3: 84 PLACE-NEAREI5808: 781 2: B4R PLAGE-NEARCI3888: 78: 5. B4mn  PHAGE-NEAREI2808: 781 5: B4R |
BOM options provided by this page 603 603 3 s PPOV75_S3 MEM VREFDO A =
-l— 1 C2930 1 C2931
—— 2 2uF —/—o0.1UF
PLACE_NEAR=J2900. 75: 2. 54mm 8% v
2 ceRM 2 CERM
a02-LF 402
J—- 1 SVREFDG V5512
S| vss DA 4 =MEM A DQ<4> @
% 11 [Ty MEM A CKE<0> ;: 5 CRED KEY TRETG, ;2 MEM A CKE<1> am = B an iﬁm 2 x? i 0D i 71 caL PEO g =MEM A DO<5> ao =
o VDD VDD TCED—= > o DQl "SSC
v 78 VEM A A<15> 9 10 MEM A DQS N<O> 1127 93
nollto e J2900 Ao aTm oV - T
s 11 [T MEM A BA<2> 9 o BA2 F-RT-THB Aldgo 80 MEM A A<14> am 11 o DM) J 2900 DQGUC 12 =MEM A DQS P<0> V= 3
81| 5 vob ©g VDol 82 J_ 131 5vss FRT-THE ygg | 14
o 1 MEM A A<12> 8 | Jmarser X, A1 ] 84 MEM A A<1l> amu e = a¢Er =MEM A DO<2> 15 1 5 o 28  beol 16 =MEM A DO<6> &
D — v A Acos a5 [ e 86 MEM A A<7> =MEM A DO<3> 17 | 2 b ] D7 |18 =MEM A DQ<7> z
o3 11 [T 0 A9 § < AT v Yan EHED 27 By o o 5 Ssc 5 D
87 VDD VDD o VSS §H VSSo
% 1 rEy—MEM A A<B> 89 8A8 o} A6 20 MVEM A A<6> am e 21 CBry—=MEM A DO<B> 21| 5 b8 4 DQL2G| 22 =MEM A_DO<12> a7
53 11 [T MEM A _A<5> 91 0 AS § g AG 92 MEM A A<4> am s 7B =MEM A DQ<9> 23 o D® § a DQL3g 24 =MEM A DQ<13> D
93 [ voo o Voo | 94 25 [ vss H vss o] 26
s 11 TR MEM A A<3> 95 o A3 8 o 96 MEM A A<2> am s [Pa:n =MEM A DQS N<1> 27 o DRs1* 8\/ DMLy 28
MEM A A<1> 97 @ 98 MEM A A<0> =MEM A DQS P<1> 29 DS #  RESET* 30 MEM RESET L 28 29 J_
o3 1 [T - o Al ' A0 5 Yany EERS 7By 31 O ves . VSSC 32 <M =
VDD VDD o o
03 11 (TR MEM A CLK P<0> 101 8 CKO E Qﬂg 102 MEM A CLK P<1> am o o 7B =MVEM A DQ<10> 33 o DQLO g DQlAC 34 =MEM A DQ<14> a7
MEM A CLK N<O> 103 * 1% 104 MEM A CLK N<1> 27 =MEM A DQ<11> 35 DQL1 DQL5 36 =MEM A DQ<15> 27
s 1 T o CKO oK o Yan EHED fa:ns =1° . vssC % g
VDD VDD o o
9 11 [T MEM A A<10> 107 8A10/ AP BAlg 108 MEM A BA<1> ame e 7By =MEM A DO<16> 39 | 5 oQie D040 =MEM A DQ<20> &
MEM A BA<0> 109 110 MEM A RAS L =MEM A DQ<17> 41 DQL7 DR 1 42 =MEM A DQ<21> 27
s 1 T o BAO RAS* & Yan EHED (a0 =10 o7 g
111 | 5 vop VDD | 112 o Vss VSS i
o8 11 [T MEM A VE L 113 o VE* S0* & 114 MEM A CS L<0> Yanyi EHED 27 By =MEM A DQS N<2> 45 o DQs2* DV 46
% 1u Ry MEMA CAS L 115 | O casr coTog | 116 MEM A QDT<0> ame 1By =MEM A DCS P<2> 47 | 5 DQs2 Vss o 48 J__
117 | 5 voD Voo | 118 29| 5 vss p2g | 50 =MVEM A DO<22> o+ =
93 11 (TR MEM A A<13> 119 o A3 wTig 120 MEM A ODT<1> am s [Pa:n =MEM A DQ<18> 51 o D18 D@30 52 =MEM A DQ<23> D
s 11 (TR MEM A CS L<1> 121 o S1* NCO——IEZNC 27 B> =MEM A DQ<19> 53 o D19 Vss o 54
123 L 5 vop VDD f 124 5515 vss DQR8 o 56 =MEM A DQ<28> oo
NS o TEST VREFCAG, | 126 1By =MEM A DO<24> 57 | 5 b4 D@9 | 58 =MEM A DQ<29> a7
127 128 =MEM A DOQ<25> 59 DQRS5 Vss 60
VsS VsS 27 B> O [e;
o CBry—=MEM A DO<32> 129 8 DQB2 Dqgeg 130 =MEM A DQ<36> a7 6115 vss DQs3* | 62 =MEM A DQS N<3> &
o CBry—=MEM A DO<33> 131 | 5 D3 DQ@B7 | 132 MVEM A DQ<37> a2 o 63 | 5 DvB DQs3| 64 =MEM A DQS P<3> a7
133 | vss vss | 134 I 65 5 vss vss o | 66
1@y =MEM A DS Ned> 135 | 5 posar v | 136 = agEry =MEM A DO<26> 67 | 5 oes DBOG sﬁ inM A _DQ<30> Vecim
7By =MEM A DC5 P<4> 137 | 5 pQs4 VSS | 138 1 7By =MEM A DO<27> 69 | § b7 DB1o =MEM A DQ<31> &
139 | 5 vss D@B8 | 140 =MEM A DQ<38> a 71165 vss vss o | 72
Pa:m =MVEM A DQ<34> 141 o DB4 DRBIG 142 =MEM A DQ<39> D 7 KEY
1@y =MEM A DO<35> 143 | 5 pess vsso | 144
145 146 =MEM A DQ<44> 516- 0229
o Vss DQU4 . a7
7B =MEM A DQ<40> 147 o Do DQU5 Q. 148 =MEM A DQ<45> D
27 (B> =MEM A DO<41> 149 |  boa1 VsS o| 150
151 " 152 =MEM A DQS N<5>
o VSS BES” o D~
I izg o D6 DS izg =MEM A DOS P<5> ey 2 £ =+
1 o Vss VSS o
= 27 B> =MEM A _DQ<42> 157 o D12 D46, 158 =MEM A DQ<46> ve:im 3
7 @ =MEM A DQ<43> 159 o D13 D47 o 160 =MEM A DQ<47> a7
161 162
o Vss VSS o
27(Bry—=MEM A DQ<48> 163 o D18 DB20, 164 =MEM A DQ<52> Vocim
27 @y =MEM A DO<49> 165 | 5 bQ#o DQB3 | 166 =MEM A DO<53> & 7
167 | 5 vss VSS | 168
1@y =MEM A DO N<6> 169 [ ) pose* DVB o |70
21> =MEM A DQS P<6> i;; o DQs6 VSS o i;i M A DO J:‘
o Vss DB, = a7
27 B> =MEM A DQ<50> 175 o DBO DXB50 176 =MEM A DQ<55> a7 PPOV75 S3 MEM VREFCA A 30
o CBr>—=MEM A_DO<51> 177 | 5 pos1 VSSo| L78
179 180 =NVEM A DQ<60>
o Vss bX0o D
27(Bry—=MEM A DO<56> 181 | 5 DQs6 DB1o| 182 =MEM A DQ<61> & =
2By =MEM A DO<57> 183 | 5 pQs7 VsS | 184
185 * 186 =MEM A DQS N<7>
o VsS bXE7" o D
oo ol | ——aeacmeo G
J_ o Vss Vss &
= o@D =MEM A DO<58> ig; o DB8 DQB2 > igi iNEM A DO<62> oo =
27 B> =MEM A DO<50> 2o DB9 DQB3o o =MEM A DQ<63> o
o Vss VSS o
MEM A SA<O> 197 | 5 so EVENT* o | 198 MEM EVENT L oo 2 s " "
PP3V3_S0 199 | 5 vppsPD SDAG| 200 SMBUS_PCH_DATA By & 16 23 28 30 32 41 48 52 89 %5 Factory" (top) slot
MEM A SA<1> 201 o SAL SCLo 202 SMBUS PCH CLK (T © 26 22 28 30 32 41 48 62 89 %5
203 [ 5 vrT VIT G| 204 PPOV75_SO_DDRVIT 7 28 20 67
1 1
1 C2940 R2940 R2941 I
10K 10K 1 1 1 1
; Hoow Hoow 516-0229 J_ 950 _L G951 _L 952 | %953 SYNC_NVASTER=RKOZ_YON SYNC_DATE=00/ 14/ 2010
ME-LF ME-LF SPD ADDR=0xAO( VIR) / OxA1( RD) ﬁ-%, ﬁ-%, 1 ] pu— %8\7)
2 338 2 38k 2 38k 2 38K DDR3 SO- DI MM Connect or A
. . D
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8

7

6

5

93 27 26

93 27 26

11

11

11

11

11

CPU CHANNEL A DQS O -> DIMM A DQS O

MEM A DQS N<O>

MEM A DQS N<O>

MEM A DQS P<0>

VAKE_BASE=TRUE

=MEM A DQS P<0>

MEM A DO<7> —  =MEM A DQ<7>
MEM A DOQ<6> MAKE_BASE-TRLE — =MEM A DQ<6>
MEM A DQ<5> MAKE_BASE-TRUE — =MEM A DQ<5>
MEM A DQ<4> MAKE_BASE-TRLE — =MEM A DQ<4>
MEM A_DQ<3> VAKE_BASESTRUE — =MEM A DO<3>
MEM A DQ<2> MAKE_BASE-TRUE — =MEM A DQ<2>
MEM A DQ<1> MAKE_BASE-TRLE — =MEM A DO<1>
MEM A DQ<0> MAKE_BASE-TRUE — =MEM A DQ<0>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 1 -> DIMM A DS 1
MEM A DOS N<1> — =MEM A DOS N<1>
MEM A DGS P<1> MAKE_BASE-TRLE — =MEM A DQS P<i>
MAKE_BASE=TRUE -
MEM A DO<15> — =MEM A DQ<15>
MEM A_DQ<14> VAKE_BASESTROE — =MEM A DQ<14>
MEM A DQ<13> MAKE_BASE-TRUE — =MEM A DQ<13>
MEM A DQ<12> MAKE_BASE-TRLE — =MEM A DOQ<12>
MEM A DQ<11> VAKE_BASESTRUE — =MEM A DO<11>
MEM A DQ<10> MAKE_BASE-TRUE — =MEM A DQ<10>
MEM A DQ<9> MAKE_BASE-TRLE — =MEM A DOQ<9>
MEM A DQ<8> MAKE_BASE-TRUE — =MEM A DQ<8>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 2 -> DIMM A DS 2
MEM A DQS N<2> — =MEM A DQS N<2>
MEM A DQS P<2> VAKE_BASESTRUE — =MEM A DQS P<2>
MAKE_BASE=TRUE -
MEM A DQ<23> — =MEM A DQ<23>
MEM A_DQ<22> VAKE_BASESTRUE — =MEM A DQ<22>
MEM A DQ<21> MAKE_BASE-TRUE — =MEM A DQ<21>
MEM A DQ<20> MAKE_BASE-TRLE — =MEM A DOQ<20>
MEM A DQ<19> MAKE_BASE-TRUE — =MEM A DQ<19>
MEM A DQ<18> MAKE_BASE-TRUE — =MEM A DQx<18>
MEM A DQ<17> MAKE_BASE-TRLE — =MEM A DQ<17>
MEM A DQ<16> MAKE_BASE-TRUE — =MEM A DO<16>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 3 -> DIMM A DQS 3
MEM A DOS N<3> — =MEM A DOS N<3>
MEM A DCS P<3> VAKE_BASESTROE — =MEM A DQS P<3>
MAKE_BASE=TRUE -
MEM A DQ<31> — =MEM A DQ<31>
MEM A DO<30> VAKE_BASESTRUE — =MEM A_DO<30>
MEM A DQ<29> MAKE_BASE-TRUE — =MEM A DQ<29>
MEM A DQ<28> MAKE_BASE-TRLE — =MEM A DO<28>
MEM A DQ<27> MAKE_BASE-TRUE — =MEM A DQ<27>
MEM A DQ<26> MAKE_BASE-TRUE — =MEM A DOQ<26>
MEM A DQ<25> VAKE_BASESTRUE — =MEM A DQ<25>
MEM A DQ<24> MAKE_BASE-TRUE — =MEM A DQ<24>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 4 -> DIMM A DS 4
MEM A DQS N<4> — =MEM A DOS N<4>
MEM A DCS_P<4> VAKE_BASESTRUE — =MEM A DQS P<4>
MAKE_BASE=TRUE -
MEM A DQ<39> — =MEM A DQ<39>
MEM A DQ<38> MAKE_BASE-TRUE — =MEM A DQ<38>
MEM A DQ<37> MAKE_BASE-TRUE — MEM A DOQ<37>
MEM A DQ<36> VAKE_BASESTRUE — =MEM A DQx36>
MEM A DQ<35> MAKE_BASE-TRUE — =MEM A DQ<35>
MEM A DQ<34> MAKE_BASE-TRUE — =MEM A DQ<34>
MEM A DQ<33> VAKE_BASESTRUE — =MEM A DQx33>
MEM A DQ<32> MAKE_BASE-TRUE — =MEM A DQ<32>
MAKE_BASE=TRUE -
CPU CHANNEL A D@8 5 -> DIMM A DQS 5
MEM A DOS N<5> — =MEM A DOS N<5>
MEM A DQS_P<5> VAKE_BASESTRUE — =MEM A DQS P<5>
MAKE_BASE=TRUE -
MEM A DQ<47> — =MEM A DQ<47>
MEM A DQ<46> MAKE_BASE-TRUE — =MEM A DQ<46>
MEM A DQ<45> MAKE_BASE-TRUE — =MEM A DQ<45>
MEM A DQ<44> MAKE_BASE-TRLE — =MEM A DQ<44>
MEM A DQ<43> MAKE_BASE-TRUE — =MEM A DQ<43>
MEM A DQ<42> MAKE_BASE-TRUE — =MEM A DQx<42>
MEM A_DQ<41> VAKE_BASESTROE — =MEM A DQ<41>
MEM A DQ<40> MAKE_BASE-TRUE — =MEM A DQ<40>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 6 -> DIMV A DQS 6
MEM A DOS N<6> — =MEM A DQOS N<6>
MEM A DQS P<6> MAKE_BASE-TRUE — =MEM A DQS P<6>
MAKE_BASE=TRUE -
MEM A DQ<55> — =MEM A DQ<55>
MEM A DQ<54> MAKE_BASE-TRUE — =MEM A DQ<54>
MEM A DQ<53> MAKE_BASE-TRUE — =MEM A DOQ<53>
MEM A DQ<52> VAKE_BASESTRUE — =MEM A DQ<52>
MEM A DQ<51> MAKE_BASE-TRUE — =MEM A DQ<51>
MEM A DQ<50> MAKE_BASE-TRLE — =MEM A DOQ<50>
MEM A DO<49> VAKE_BASESTROE —  =MEM A_DO<49>
MEM A DQ<48> MAKE_BASE-TRUE — =MEM A DQ<48>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 7 -> DIMM A DS 7
MEM A DQS N<7> — =MEM A DOS N<7>
MEM A DQS P<7> MAKE_BASE-TRUE — =MEM A DQS P<7>
MAKE_BASE=TRUE -
MEM A DQ<63> — =MEM A DQ<63>
MEM A DQ<62> MAKE_BASE-TRUE — =MEM A DQ<62>
MEM A DQ<61> MAKE_BASE-TRUE — =MEM A DQ<61>
MEM A _DOQ<60> MAKE_BASE-TRUE — =MEM A DOQ<60>
MEM A DQ<59> MAKE_BASE-TRUE — =MEM A DQ<59>
MEM A DQ<58> MAKE_BASE-TRLE — =MEM A DO<58>
MEM A_DQ<57> VAKE_BASESTROE — =MEM A DQ<57>
MEM A DQ<56> MAKE_BASE-TRUE — =MEM A DQ<56>

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

MEM B DQS N<O> — MEM B DOS N<O>

MEM B DQS P<0> VRKE BASETTROE — MEM B DOS P<0>
MAKE_BASE=TRUE -

MEM B DO<7> — =MEM B DO<7>

MEM B DQ<6> MAKE_BASE-TRLE =MEM B DO<6>

MEM B DQ<5> MAE_BASE-TRLE B DO<5>

MEM B DQ<4> MAKE_BASE-TRLE B DO<4>

MEM B_DQ<3> MAE_BASE-TRLE B DO<3>

MEM B DQ<2> MAE_BASE-TRLE B DO<2>

MEM B DO<1> MAKE_BASE-TRLE B DO<1>

MEM B DQ<0> MAE_BASE-TRLE B DO<0>
MAKE_BASE=TRUE

CPU CHANNEL B DQS 1 -> DI

MEM B DQS N<i1> B DOS N<i>

MEM B DQS P<1> MAKE_BASE-TRLE B DOS P<1>
MAKE_BASE=TRUE

MEM B DO<15> B DQ<15>

MEM B DO<14> MAE_BASE-TRLE B DO<14>

MEM B DQ<13> MAE_BASE-TRLE B DO<13>

MEM B DQ<12> VAKE_BASESTRUE B DO<12>

MEM B DO<11> MAE_BASE-TRLE B DO<11>

MEM B DQ<10> MAE_BASE-TRLE B DO<10>

MEM B DQ<9> VAKE_BASESTRUE B DO<9>

MEM B DQ<8> MAE_BASE-TRLE B DO<8>
MAKE_BASE=TRUE

CPU CHANNEL B DS 2 -> DI

MEM B DOQS N<2> B DS N<2>

MEM B DQS P<2> MAKE_BASE-TRLE B DOS P<2>
VAKE_BASE=TRUE

MEM B DQ<23> B DQ<23>

MEM B DO<22> MAE_BASE-TRLE B DO<22>

MEM B DQ<21> MAE_BASE-TRLE B DO<21>

MEM B DQ<20> VAKE_BASESTRUE B DO<20>

MEM B DQ<19> MAE_BASE-TRLE B DO<19>

MEM B DQ<18> MAE_BASE-TRLE B DO<18>

MEM B DQ<17> MAKE_BASE-TRLE B DQ<17>

MEM B DQ<16> MAKE_BASE-TRUE B DO<16>
MAKE_BASE=TRUE

CPU CHANNEL B DS 3 -> DI

MEM B DOS N<3> B DQS N<3>

MEM B DOS P<3> MAE_BASE-TRLE B DOS P<3>
MAKE_BASE=TRUE

MEM B DQ<31> B DO<31>

MEM B DO<30> MAE_BASE-TRLE B DO<30>

MEM B DQ<29> MAE_BASE-TRLE B DO<29>

MEM B DQ<28> VAKE_BASESTRUE B DO<28>

MEM B DQ<27> MAE_BASE-TRLE B DO<27>

MEM B DQ<26> MAE_BASE-TRLE B DO<26>

MEM B DQ<25> VAKE_BASESTRUE B DO<25>

MEM B DQ<24> MAE_BASE-TRLE B DO<24>
MAKE_BASE=TRUE

CPU CHANNEL B DS 4 -> DI

MEM B DQS N<4> B DOS N<4>

MEM B_DQS P<4> MAE_BASE-TRLE B DOS_P<4>
MAKE_BASE=TRUE

MEM B DQ<39> B DQ<39>

MEM B DQ<38> MAKE_BASE-TRUE B DO<38>

MEM B DQ<37> MAE_BASE-TRLE MEM B DQ<37>

MEM B DQ<36> MAKE_BASE=TRUE

MEM B DQ<35> MAKE_BASE=TRUE

MEM B DQ<34> MAKE_BASE=TRUE

MVEM B m<33> MAKE_BASE=TRUE

MVEM B m<32> MAKE_BASE=TRUE
MAKE_BASE=TRUE

CPU CHANNEL B DQS 5 -> DI

MEM B DQS N<5> DS N<5>

MEM B_DQS_P<5> MAE_BASE-TRLE DQS_P<5>
MAKE_BASE=TRUE

MEM B DQ<47> B DO<47>

MEM B DQ<46> MAE_BASE-TRLE B DO<46>

MEM B DQ<45> MAKE_BASE-TRUE B DO<45>

MEM B DQ<44> MAKE_BASE-TRLE B DO<44>

MEM B DQ<43> MAE_BASE-TRLE B DO<43>

MEM B DQ<42> MAE_BASE-TRLE B DO<42>

MEM B DO<41> MAE_BASE-TRLE B DO<41>

MEM B DQ<40> MAKE_BASE-TRUE B DQ<40>
VAKE_BASE=TRUE

CPU CHANNEL B DS 6 -> DI

MEM B DOS N<6> B DQS N<6>

MEM B DQS P<6> MAKE_BASE-TRUE B DOS P<6>
MAKE_BASE=TRUE

MEM B DQ<55> B DQ<55>

MEM B DQ<54> MAE_BASE-TRLE B DO<54>

MEM B DQ<53> MAKE_BASE-TRUE B DO<53>

MEM B DQ<52> VAKE_BASESTRUE B DO<52>

MEM B DQ<51> MAE_BASE-TRLE B DO<51>

MEM B _DQ<50> MAKE_BASE-TRLE B DOQ<50>

MEM B DO<49> MAE_BASE-TRLE B DO<49>

MEM B DQ<48> MAKE_BASE-TRUE B DQ<48>
VAKE_BASE=TRUE

CPU CHANNEL B DQs 7 -> DI

MEM B DQS N<7> B DOS N<7>

MEM B DQS P<7> MAKE_BASE-TRUE B DQS P<7>
MAKE_BASE=TRUE

MEM B DQ<63> B DQ<63>

MEM B DQ<62> MAE_BASE-TRLE B DO<62>

MEM B DQ<61> MAE_BASE-TRLE B DO<61>

MEM B_DQ<60> MAKE_BASE-TRUE B DO<60>

MEM B DQ<59> MAKE_BASE-TRUE B DO<59>

MEM B DQ<58> MAKE_BASE-TRLE B DOQ<58>

MEM B DO<57> MAE_BASE-TRLE B DO<57>

MEM B DQ<56> MAKE_BASE-TRUE B DO<56>

VAKE_BASE=TRUE
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8 7 6 5 4 3 2 1

Page Not es DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECT OR)

72 67 20 26 7 PPLVS_S3

o
g

Power aliases required by this page:
- =PP1V5_SO_MEM B
. 1 C3110 1 C3111 1 C3112 1C3113 |t C3114 1 C3115 C3116 1 C3117 1 C3118 C3119 C3120 C3121 1 C3122 1C3123
R — TUF -0 TUF -0 —0 — 0, 1UF  —— 0, 1UF  BLACE-NEAREIZ168: 72: 2. 34
- =PPOV75_SO_MEM VTT_B —_— 2 % % % —_— %8%, —_— 8% —_— 2 % 1 :7, 8% - 2 % % p % % —; 28% —; %8‘\’?1
- 2 2 2 2 2 2 2 2 CERM CERM CERM
- =PPSPD_SO_MEMB (2.5 - 3.3V) %2RM QERM gngM o=l T5om %ZRM 2 cEam So5M %ZRM %05 402 402
Signal aliases required by this page 1C3100|: C3101
- =12c_Scol MB_SaL —/—10UF —— 10UF - = T = 75 2. B mm T7R 3- p4mm
© =20 s00 we_soa TR T, % BEACE-NEAR=J3188: 73: 2. B4 PEAGE-NEAREIZTE: 73: 5. B4 PEACE-NERREIZTE8. 731 2. B4 FEAGE-NEAREI3TS0: 781 2. B4 PEACE-NEAREIIT00. 781 2. B4mm  PEAGE-NERREI3TEE: 73: 2. 34mm
_ — X5R X5R £
BOM opti ons provi ded by this page PLACE_NEAR=J3100. 75: 2. 54mm 603 603 4 o PPOVZ5_S3 MEM VREFDO B
( NONE)
-l- + C3130 1 C3131
PLACE_NEAR=J3100. 75: 2. 54mm —— 22" = QW
% , 1oV
So-LF oo
1 e
S 1o vss Dt 2 =MEM B DQ<4> o =
% 11 [Ty MEM B CKE<0> 73 | 5TRED KEY TRET 74 MEM B _CKE<1> am s = 1@y =MEM B DO<0> 515D CRI T caL P®0 6 =MEM B DQ<5> oo -
75 | 5 VoD VDD | 76 7@y =MEM B DO<1> 716D vssp |8
NG 7 YS AL54 78 VEM B A<15> amu s 9 o Vss J 3100,3@0*0 10 MEM B DQS N<O> Ve:m SO
% 1 [TR)—MEM B BA<2> 59 o2 J3100 mag] 80 MVEM B A<14> am e 1; oDW =24 o DQS0 ﬁ MEM B DQS _P<0> a7 %
81| 5 VDD F-RT-BGA6 VDD | 82 J:‘ =10 Vss . VSSo 3 N
o 11 TRy MEM B Ac<12> 83 | o A12/ BC* § I~ A1 84 MEM B A<11> am e or(By—=MEM B DO<2> o b2 a DB o =MEM B DQ<6> o
9 1 [y MEM B A<9> 851 5 A9 86 A7 86 MEM B A<7> am o 7@y =MEM B DO<3> 1; o D®B 8 o) DY o ;E =MEM B DQ<7> e %4
87 88 vss vss
o VDD VDD o A = o
9 1 Ty MEM B A<B> 89 | 5 A8 nl A6 20 MEM B_A<6> am e 7@y =MEM B_DO<8> 21 | 5 oce .~ D2g ] 22 =MEM B _DQ<12> P
M B A<5> 91 ¢ 92 MEM B A<4> 15 27 =MEM B DQ<9> 23 D D3l 24 =MEM B DQ<13> 27
o3 11 [TRy—ME S 0 A5 g Ao <N D> 25 O O 26 D
93 VDD Voo |94 o Vss VSS
%2 1 [TR)—MEM B A<3> 95 8A3 2G| 96 VEM B _A<2> am 21¢Ery—=MEM B DOS Nel> 27 | o DQsL* DML | 28
% 11 Ty MEM B A<i> 97 1 oA A0 98 MEM B A<0> am oo 21y =MEM B DS P<1> gi o D351 RESET* o 22 MEM RESET L am % % J:‘
99 VDD VDD o | 100 o Vss VsS o
9 1 gy MEM B CLK P<0> 101 g CKO CK1 | 102 MEM B CLK P<1> am e 7¢gry—=MEM B DO<10> 33 | 5 DQuo QL4 | 34 =MEM B DQ<14> aD
s 11 [Ty MEM B CLK N<O> 103 o CKo* CK1* 104 MEM B CLK N<1> am e 2B =MEM B DQ<11> 2§ o bQi1 DQL5 22 =MEM B DQ<15> a7
105 VDD VDD o | 106 o Vss VSS o
9 11 [Ty MEM B A<10> 107 gAlO/ AP BALG| 108 MEM B BA<1> am e e 7By =MEM B DO<16> 39 | 5 oqie DQR0 | 40 =MEM B DQ<20> oo
53 11 [Ty MEM B BA<O> 109 o BRO RAS* & 110 MEM B RAS L Yan i U 2B =MEM B DQ<17> 41 o bQi7 DR1g 42 =MEM B DQ<21> as
111 o VDD VDDC 112 43 o VSS VSSC 44
o3 11 (TR MEM B VE L 113 o V& S0* o 114 MEM B CS L<0> Yo B 27 B =MEM B DQS N<2> 45 o bQs2* DV 46
0 1 TRy MEM B CAS L 115 | 5 cas T | 116 MEM B_ODT<0> am e 21— =MEM B DOS P<2> 47 | 5 DQs2 vsS o| 48 J_
117 o VDD VDD 118 49 o Vss D@20 50 =MEM B DOQ<22> S = =
s 11 [Ty MEM B A<13> 119 o A13 TG 120 MEM B ODT<1> am e [Pa:m =MEM B DQ<18> 51 o bQis D@34 52 =MEM B DQ<23> a7
93 11 MEM B CS L<1> 121 S1* NC o L8Nne 7@y =MEM B DO<19> 53 | 5 bQie vss | 54
(nnvg 0 O = =
123 | 5 vop VDD o 124 55 15 vss D@8 | 56 =MEM B DQ<28> .
S EST VREFCAQ | 126 21¢Ery—=MEM B DO<24> 57 | 5 D4 D9 58 =MEM B DQ<29> a7
ml 7 _g VsS VSSg 128 2@ =MEM B _DQ<25> 59 o DQR5 VSSC 60
7By =MEM B DO<32> 129 | o pes2 DQB6 o 130 =MEM B DQ<36> ao 61 | 5 vss DQs3* | 62 =MEM B DQS N<3> oo
1By =MEM B DO<33> 131 | o pees3 DQB7 o132 MVEM B DQ<37> o 1 27 9 Z: o Dv8 DQS3 ZZ =MEM B DQS P<3> as
133 vss vss 134 J_ o Vss VSS o
—MEM B DOS N<4> 135 [ 0 DQsA* Dmc 136 = . =MEM B _DQ<26> 87 | 5 be6 DBO| 58 =MEM B_DQ<30> Ve:m Yl
7D 0 o B - 69 70 —MEM B DO<31>
o CEy_=MEM B DCS P<d> 157 | ) pcsa vss & | 128 J_ o7 C@y— =MEM B DO<27> o D@7 DBEL6 = oo
139 ] 5 vss DQB8 | 140 =MEM B DO<38> a7 = 7115 vss vss ol 72
7B =MEM B DQ<34> 141 o D®B4 DB 142 =MEM B DQ<39> D KEY
1@y =MEM B DO<35> 143 | 5 pQgs vss o | 144
1451 5 vss DQU4 | 146 =MEM B DO<44> aD 51650806
7B =MEM B _DQ<40> 147 o bQ4o DQU5 148 =MEM B DQ<45> a7
27 By =MEM B DO<41> 149 | 5 poa1 Vss o 150
151 o VSS D®5*C 152 =MVEM B_DQS N<5> ao
158 | 5 DvB DQS5 | 154 =MEM B DQS P<5>  epmy 27 L £
J_ 155 [ 5 vss vss | 156
= =B =MEM B DO<42> 157 o bos2 D46 158 =MEM B DQ<46> ao
7By =MEM B DO<43> 159 | 5 Q13 D47 o] 160 =MEM B DQ<47> Ve %
161 | o vss VSs o| 162
27(Bry—=MEM B DO<48> 163 o bss DB20 164 =MEM B DQ<52> a7
7@y =NEM B DO<40> 165 | 5 pQ#o DQB3 | 166 =MEM B DQ<53> Ve S
167 [ vss vss o | 168
1@y =MEM B DOS N<6> 169 [ pose* oV | 170
27(By—=MEM B DOS P<6> 1711 5 pose vss o | 172 J_
173 | 5 vss DB4 G174 =MEM B _DO<54> o =
7B =MEM B _DQ<50> 175 o DX®O DQB5 o 176 =MEM B DQ<55> ao PPOV75 S3 MEM VREFCA B 30
7 CBry—=MEM B DO<51> 177 | 5 pos1 Vss o 178
1791 5 vss DQB0 | 180 =MEM B DO<60> >
- 181 182 = 1 1 136
27 =MEM B DQ<56> 81 | 5 D6 DQB1 0, MEM B DQ<61> Ve % C3135 C313
<D —MEM B DO<57> 183 184 —— 2. 2uF —— 0. 1UF
Y= o DXB7 VSS o —— 20% — 20%
185 | 0 vss D7+ o | 186 =MEM B DOS N<7>  eprmy 27 2 &% . v
187 o bw D87 o 188 =MEM B DQS P<7> aED 402-LF 202
l 189 [ 5 vss vss o] 190
= s(@y=MEMB DO<58> 191 | 5 pQss DQB2 | 192 =MEM B DQ<62> Ve:m %l J_
=MEM B DQ<59> 193 9 3 194 =MEM B DQ<63> =
B> o D& D830 <BD =
195 [ vss vss o | 196
MEM B SA<0> 197 | 5 sno EVENT* o | 198 MVEM EVENT L oo 26 45
57 54'%2 5% ppav3 so 199 VDDSPD SDA 200 SMBUS PCH DATA 6 16 23 26 30 32 41 48 62 89 95 " i "
5% 28 %2 5%o o} O <D Expansi on" (botton) sl ot
437493338 33 MEM B SA<1> 201 sAL scL 202 SMBUS PCH CLK 6 16 23 26 30 32 41 48 62 89 95
o} (¢} <
203 | 5 vrT VIT o204 PPOV75 SO _DDRVIT 7 26 20 67
NS
: : 205 MG PIN MG PI No—296
1 3140 |'R3140 R3141 =10 2o
10K 10K MIG PI N MIG PI N 1 1
—— 2 20F o) o 1C3150 |1C3151 C3152 C3153
20%, Fiow Hiow 209 | 5 MIG PIN MIG PINO ig %LJ/F %LJ/F %LJ/F ﬁ’J SYNC VASTER=K92_YUN SYNC _DATE=06/14/2010
2 M " 211 -
e o O MGPIN MG PING 2 ¢ 2x§’ 2x§’ 2xg§’ DDR3 SO DI MM Connect or B
4 4 4
51650806 d} Appl e Inc. D
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The circuit bel ow handl es CPU and VTT power during SO->S3->S0 transitions, as well
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 behavi or of signals.

VWHEN HI G+ CPU 1.5V remains powered in S3, VIT follows SO rails,
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition,

P1V5CPU EN = (I SOLATE_CPU MEM L + PM SLP_S3_L)

*

PM SLP_S4_L

MEM RESET_L not i sol at ed.

MEM RESET_L i sol at ed.

MEMWTT_EN = (I SOLATE_CPU_MEM L + PLT_RST_L) * PM SLP_S3_L
MEM RESET_L = ! | SOLATE_CPU_MEM L + CPU_MEM RESET_L
72 66 a5 42 17 [TRy—PM SLP S4 L
CPUMEM SO
'R3205
10K
596
1/ 16W
VE- LF
, 402
P1V5CPU EN 72
CRI TI CAL ———— D
55 54 50 49 48 32 31 30 25 24 18 8 7 6 _PP3V3 S3 CPUMVEM_SO
104 88 73 Dfs
CPUMEM_SO Q@205 L
R312000]k1 SSMSNISFSEA;SFG’E |<’_
) —
1/ 18W
! A
o5, [ sh
P1V5CPU EN L
CPUMEM SO = CPUMEM SO
Q8200 | B 2B @205
SSMBEN15FEAPE SSMBEN15FEAPE
sorses | K<y > | Sorse
= t—
M- X
s[G7 ST 1S © Gs
23 19 [T | SOLATE CPU MEM L PM SLP S3 L Yany LEGRERE
CPUMEM SO
= 'R3210
10K
596
1/ 16W
NES LF
, 402
MEMVTT EN
108 82 72 67 46 44 43 42 31 20 7 6 _PPBV_S3 CRITI CAL | a—— (e e R
CPUMEM SO
CPUMEM SO CPUMEM SO Q8210 |\Bf
R3215" R3202* SSVBNISFEAPE | °
SoTS63
100K 100K —
50 50
1/ 16W 1/ 16W
NE-LE ety *
402 , 402 , 2|G ST
CRI Tl CAL MEMVTT EN L
CPUMVEM SO = CPUMEM SO
Tos® Q3200 |2k 2Py Q8210
@ SSMBEN15FEAPE SSMBEN15FEAPE
SSMBN15FEAPE sorses | KR | Sorses
sorses o — t—
Y M- M-
x® 2[G7 ST 1S © Gs
o N PLT RESET L
@Tl &l - S Pan EECEY
CRITI CAL PP1V5 7 26 28 67 72
CPUMVEM SO
@215 UVEM SO CPUMEM_SO
SSMBN15FEAPE §03K2:LB C3216 1
ESET_| LS5V L ) sorses 5% 0. 1LF
© oy B
ES , 402 o
M RESET L %8 — M RESET_L VEM RESET L
2 10 [T CPU MEM RESET L f— _CPU MEM EE : oD = =

SO
to
S3
to
SO

NOTE:

Step JSOLATE_CPU MEM L PLT_RESET_L PMSLP_S3_L| PMSLP_S4_L

CP

o TT]o
el

CPUMEM _S3
R3217
0

1 2

5%
1/ 16W
ME- LF

402

N oA 0N R
rOOO OO0O®R
PR PO OOFRER
PR PP ORRR
RPRRPRR RRRR

) MEM RESET_L ME
1 CPy
1
1
X
X
0 (")
1
1 CPy

M RESET_L MEMWTT_ENJ P1V5CPU_EN
) MEM RESET_L 1 1

1 1 1

1 3} 1

1 0 o]

1 3} 1

1 1 1

1 1 1
) 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.

In the event of a S3->S5 transition | SOLATE_ CPU_ MEM L will sti

transition. Rails wll

power-up as if from S3, but MEM RESET_L will

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

must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

Sof t war e

72 71 56 48 46 25 24 23 22 20 19 17 7 6
7

104 102°100 91 86 83

104 73 15 13 10 7 PP1V5_ S3RS0 CPUDDR

1V5 SO " PGOOD" for

R3220°
27. 4K

1%
1/ 16W
M- LF

402 ,

P1V5 SO DIV

R3221°
33, 2K

1%
1/ 16W

402 ,

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

67 29 8 [T MEMWVTT EN

%& DVB53DOUV 1
SOT- 563
NO STUFF
C3220 *
0. 001UF ——
200 ——

CERM 2
402

MEMWTT d anp

Ensures CKE signals are held lowin S3

67 28 26 7 _PPOV75 SO DDRVTT

CPU

BP3V3_ S5
PM_MEM PWRGD pul I -up to CPU VTT rail is on CPU page
PM_MEM PWRGD oo 10 17 o2
'R3222
10K
ew CRITICAL |6
NE-LF
, 402 5 | 220
! DVB53DOUV
|<_ SOT- 563
PM_VEM PWRGD L 2|G
{
3 CRITICAL
s (7 @220 S

CRI Tl CAL
CPUMEM_SO
CPUMEM_SO @250
R312050]k1 SSMB NISFS%A;SF;E
5%
17160
VE-LF
402 , 2|G
VITCLAMP_EN
CPUMEM_SO
8250 |R 3 NO STUFF
1
SSMBN15FEAPE C3251
sorses | IKh 0.001UF ——
H & e
" 202
s|G7 S|

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

ISYNC MASTER=K17 M.B
TTILE

SYNC _DATE=04/ 26/ 2

010
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
buffers at once or VRef source may be overl oaded.

% 10 48 32 9 20 g5,24,10,07 3, PPV3_S3
v T VREFMRGN
R348 VREEMRG o 7 PPVITDDR S3 R%ggs _
1S|_m-r2 PPav3 S3 - DAC 10MmA max |Oad 1 2 PLACE_NEAR=J2900. 1: 2. 54nm
" MNERERR-W BFFES: 2 M VREFVRGN VREFNVRGN CRI TI CAL
ME Vs C3300:| |1C3301 VREFVRGN R
0 220 — =0 IUF" | criTIcAL C33031 o BIGSY e
Rk V) 2 2 ECV' VREFNRGN 0. 1% %__ A2l ?2%3
405F
U3300 iy 2 ! VREEMRGN DO SODI MVA BUE | 1033 2
VDD
o2 45 41 32 50 29 20 33 30 ¢ [ SMBUS_PCH CLK fsc nsop VoUTAlL VREFMRGN_SODI MVA_DQ wl, . ok %,{:1.1/‘£V PLACE_NEAR=R3303. 2: 1mm
o2 45 41 52 30 20 20 33 35 oq@y—SMBUS_PCH_DATA Aspa ¥ vourgl2 VREFMRGN_SODI MVB_DQ 502
90 ﬁ vourd4 VREFVRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 10jp g vouros VREFMRGN_MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF shar e - R3305
CE a DAC output, cannot enable VREFMRGN 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3301
100K
Triew VREE 928
= 2402 @ w\ §2 ;
Ve
R%Vélg s a VREFMRGN DQ SODI MVB_BUF
1% PLACE_NEAR=R3305. 2: 1
1SHRT,  pp3yva s3 VREFMRGN CTRL Sy oy S WY - ™
VV M H QE*W ~3 mm
NE VR b2 VREEVRGN CRI TI CAL
02 C33021 9| VREFMRGN VREFMRGN
0.1UF =S VREFMRGN R3309
c%;g;z__ U3301 15)303'(02 1 200 , PLACE_NEAR=J2900. 126: 2. 54mm
0 PCA9557
Ny Pa6 s ne %Z:lﬁ‘é"
3la0 Pl 7 VREFMRGN DO SODI MVA_EN 2402 VR%'\:”%%\H VREE PPOV75_S3_MEM VREFCA A ,,
Addr =0x30( WR) / 0x31( RD) 4m P9 VREFVRGN DQ SCDI MVB_EN 0. 1UF pa| N2 g?@? Vi
5| a0 p3 10 VREFMRGN CA_SODI MVA_EN = cii; - N i
pq 11 VREFMRGN CA SODI MVB_EN R 2 AL VREFMRGN _CA_SODI MVA_BUF
ps| 12 VREFMRGN MEWMWVREG EN A3 79 11/§ PLACE_NEAR=R3309. 2: 1nm
62 48 41 92 20 20 26 33 30 o CI>—OMBUS PCH CLK 1lscL pe| 13 VREFMRGN_FRAMEBUF_EN + Vv MZE)%W
o2 a8 43 52 30 20 26 33 35 oy SMBUS_PCH_DATA 2|spa P74 e
THRM RESET*[5 15 VREFMRGN
PAD GND R3311
~ Y = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
P VREFVRGN CRI TI CAL
L *R3307
100K R VRE?\@?\I 20
2 my—PCA9557D RESET L ifisw = RN @2
RST* on 'platformreset’ so that system 2402 c VREFMRGN CA_SODI MVB_BUF
wat chdog wi || di sabl e margining. al, ., & M:ll/g,\g\/ PLACE_NEAR=R3311. 2: 1nm
NOTE: Margining will be disabled across all = v hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresi stors when no VREF margining circuit stuffed )I’%Eg'\o’%@‘
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VR%%%\‘ . CRI TI CAL
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT %;EEV 0. 1&5:: 5 VRE§V%W4“ VREFMRGN
2 2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT C§0 2 Ve 253 3% 4
= VREFMRGN_MEMVREG BUE 153, 2K DDRREG FB o
= M:ll/w PLACE_NEAR=R7320. 2: 1nm
hob"
Page Not es SR
Power aliases required by this page: VREFNRGl\ 'R3313 VR\E; = FRAMEBLE_BUE VREFVRGN
- =PP3V3_S3_VREFMRGN R3316 100K %:f\‘ A
- =PPVTT_S3_DDR BUF 5%3 /6w A2 2?'2 3 R3317
i i i i =i 5atF 9,
Signal aliases required by this page: 402, Al 1/ 16W
- =1 2C_VREFDACS_SCL = £ 62"
- =1 2C_VREFDACS_SDA = VREFMRGN FRAMEBUE BUF R
- =1 2C_PCA9557D_SCL w
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng AT
Circuitry. 2%:.ZLF
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef) [ MASTERCKOL YON SYNC DATE-087 2672010
DAC Channel : A B C C D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
. T s |
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC: 0x8B) °
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1. 000V - 2.000V (+/- 500mnmV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74 0. 000V - 3.000V (0x00 - 0x74 0. 000V - 3.300V (0x00 - OxFF PR E T PR eV M RP R RO OTERE 1 N,
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TAEE
47 PLACE_NEAR=J3401. 15: 2. 54nm
1 2 = POEAP RDP_P 1112 01U PCIE AP R2D C Pm,s o5
0. 6NH+ - 0. INH- 0. 85A 10w |1 sov omaoz s
0201
1 g;’f; NOSTUFF PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
1
pum— ?‘5%1”: — %:31‘{»7:1 117S0002 4 RES, 00HM 0201 L3470, L3471, L3473, L3474
2 128 o T, i
6 3k cerm
361
L3471
1(YYY L2 =S PUE AP RDPI_N 1H2 01U PCIE AP R2D C N oo s 3V S3 W.AN FET D
TGN - 0. INH- O. 85A 10% 1 | 16v xsmaoz 1
0.6 -0 201 0. 85 C3430 MOSFET TPCP8102
1 NOSTUFF OM T_TABLE NOSTUFF PLACE_NEAR=J3401. 17: 2. 54mm
c3472 - 1 CHANNEL P- TYPE
1 C3473
— ?a%lup —/— 0. 1UF RDS( ON) 20-30 MOHM @. 5V
SMBUS SMC 0 SO_SDA (g 5 45 45 51 0 30 2 ek cerm T iV
0201 XSk ceru LOADI NG 1 A (EDP)
SMBUS_SMC_0_SO_SCL
qme e e MJ _TABLE
L3473 =
1 2
W FI _EVENT_L ame YY" FOE AP D2R P grmy oo os 10750137 CRI ESCOAL
s PCLE AP R2D P 1 2, SNH# - 0. ANH- 0. 85A L DT ORI T CAL @
POE AP R2D N g.BwF gsluFS 15550367 R3452 m —
S 1% NOSTURF S 1% 1A PEAK I‘l%éo mNRE B e 0-905 S e
T o5 = ok e ooays FERR- A ém BA s Ay ol MRS £ iy S
46 6 1 0612
L3474 J_ ° SVS_WLAN 4 2 3PPSVE WANF, 1 @ iJ_”’ I T o PP3V3_S3 50 1 e
N_LI NE_W DTHFL nm 0603 2 3 — 30'31 32 2845 5o
1 61605 NLNEGRWDTHO. 2 mm PP3V3_WAN R °© —o .
L 0, BN/ - 0. INH- 0. 85A C3422 c3421 N Soasl oot
47 . 1lu L lukF —— . —_
51650582 e OM T_TABLE O 1UF 300~ BT 3450 T Fiow
CRI TI CAL 2 i NOSTUFF o 18 08 G e i R3450 |.%2
Ob%éo& .| PCIE AP D2R PI P 35 CER 35 e PLACE_NEAR=J3401. 29: 2. 54MM| PLACE_NEAR=J3401. 29: 2. 54MWM 12 P3V3W AN SS N %2 PM W.AN EN L .
s00b14 ™50 s 1 Al RPORT @
F-ST-SM PCIE AP D2R PI_N o330k, = = R Mios™
32 31 e piIs NS Al RPORT =
i = | «(YYs PClE_CLKIOOM AP_P am s SNS ATRPORT P s en
0 O —
- 3 - 100 ¢ PCI E_CLK100M AP_CONN_P — oI 100 109
; 6325 ; 1006 PCIE_CLKI0OM AP_CONN N 1(YYY L2 PClE _CLKI00M AP_N e o I SNS_AI RPCRT_N
= 8 0 O 7 PLACE_NEAR=J3401. 11: 2. 54nm
10 9
0 O -
12 e
I IEI g BLUETOOTH | -
6 gg 5 T Supervi sor & CLKFREG # | sol ati on
18 17 bl
o= = - 0,
Zogglg USB BT P ..o Del ay 60 ns +/- 20%
22 21 _ _—
2412 23 -— USB_BT N-ry
O O g 1 6 24 04
§§ 0o 53 PP3V3 S3 BT,
3012 %29 oS mn L3406 PP3V3_W.AN_F PP3V3_S3
00 N-NECK-W DTH=0. 13432 31 104 5,748 13,24 25 20 30 31 32 48 49 50 54 55
2 1
o SoioE PP3V3_S3 6,748 18,7 75 20 30 21 22 48 49 50 54 53
~ 33 D50 . 190. 72 es 30e CRI THCAL
_L 9, 2 & FERR 120 OAM 1. 5A 'rR3453 |'R3454 o
1 £ 402 PLACE_NEAR=J3401. 27: 2. 54MV 100K 232K 1. C3440
= ew 1/ 16W LB440 p— 9'%1["':
L g L SLGAAPO16V , 18
- TDFN 5>
| P3VBWLAN VMDY | 4
« AP_RESET_CONN_L 4 AP RESET L B
VR |3 am
EN| 6 AP* 7EN m 18 73
« AP_CLKREQ Q L 2w B 8 oD i =
</ @ AP_CLKREQ L
PCILE WAKE L O ¢ o7 25 52 5 ) R ao OHIEER
R3455 ]
100K
T
Viow
T
—
518S0816 —
CRI TI CAL
J3402
CCR20- §K710$
F RT- SM
- l
ol = « PP5V_S3 ALSCANVERA F vaiETe
R SMBUS_SMC _A_S3_SCL Ty o @5 40 56 55 o - 3
T SMBUS _SMC_A_S3_SDA et o1 90 2 RECIVIEES. 2 i 275 mA peak PLACE_NEAR=13402. 6 2. 54WM
o .: USB CAVERA CONN P @ 206 mA noni nal - max - -
e 2« USB_CAVERA_CONN N AL S FERR- T %% 1. 5A A
1 —
° Naasal PP5V S3 ) et o F—wm NVASTER=KOL M.B SYNC_DATE=10/ 217 2010
0402-
o | wana CAVERA o215 X19/ ALS/ CAVERA CONNECTOR
L3407 1 C3452
20K 0. 1uF D
LPONS 209% Appl e I nc
= 4 3 2 2w P '
L (Y'Y Y2 _USB CAVERA_P oo 5 e
gy NOTI CE OF PROPRI ETARY PROPERTY:
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D

o T

R3504

104
3130 29 25 24 18 8 7 5 - PP3V3_S3

SHORT NoNE NoNE
1 2

> PP3V3_S3_EXCARD R

QUTPUT DECOUPLI NG

PE3V3 EX D T

1 C3500

1 C3503

o FPP3V3 SO EXCARD SW TCH

1 C3501 | C3504

PP1V5 SO EXCARD SW TCH

VOLTAGE=L. 5V
ML NE W DT, 5

M N AEGK W DTHEO, 11m

1 C3502 |* C3505
1

PLT RESET SWTCH L

EXCARD CPPE L

EXCARD CPUSB L

46°95°85724%80 50" 8 52 M N LI NE W DTHE0. 5mm
NONE M N_NECK_W DTH=0. 2nm
402 VOLTAGE=3. 3V
om T
R3503
SHORT NONE NONE
Soegre 2655 301277 87_PP3V3 SO LAAN A PP3V3 SO_EXCARD R
003°,88 85 45 49 32 &% Nore M N-RECKW BTH=0. 2 CRITI CAL
402 VOLTAGES3. 3V
oMT U3500
TPS2231
R53502N(NE 17 _[AuxiN N AuxouT|
71 57 a1 52 25 22 20 16 7 _PP1V5_SO LARR AP " BB1vs S0 ExcaRD R 2 [VinsPs  vouTaps
N LT NE W DTFE
NoE M N-REGKW DTHE0. S L lvapes  vouries|w
402 VOLTAGE=1. 5V
—zu_CSHDN* PERST* pe———
R3505 _1p ExcarD stBY L 1dstBY |9 [ePPEffpr
35 25 [Ty—PLT RST BUF L - 2 EXCARD RESET R L 6 JSYSRST* [ |cPusB* |ye
1/5102w 19 ~OC* (1 PY)
24 8 <M} EXCARD OC L | NCO KEN| EXCARD_RCLKEN
—18 EXCARD RCLKEN
NCx—+ RO-“ L) 32
NCx—={NCL
PP
T R R NCx2{NC2
NCxA4NG
NCx-26{NC4A THRM__PAI 21
C3550 1 G\D
0. 1uF —— ~
T Al [pull-ups to AUXIN rai |
CERM 2
a0z
5
22 5 _EXCARD CPUSB L 1 G
3551 5 EXCARD CP =
32 6 _EXCARD CPPE L 2
3
90- CHM
DL P
25PON:
100 92 24 gy USB EXCARD N — muiBBAE)é_CTJ;R‘ED N 4 Y 3 USB2 EXCARD CONN N s 32 100
USB EXCARD P — USB EXCARD P 1 2 USB2 EXCARD CONN P
100 32 24 8¢y USE =B B 6 32 100
PLACE_NEAR=J3500. 3: 4m
90- CHM- 100MVA
DLP11S
S
95 16 E PCl E_ CLK100M EXCARD N 4 3 PCl E CLK100M EXCARD CONN N 6 32 100
95 15 [T PCl E_CLK100M EXCARD P 1 2 PCl E_CLK100M EXCARD CONN P 6 32 100

PCl E EXCARD R2D C N

PLACE_NEAR=J3500. 19: 4mm
PLACE_NEAR=J3500. 24: 4mm

C3571
1112 0 1uE PCIE

EXCARD R2D N

PCl E EXCARD R2D C P

1|2 g que 10% || 16v xsra02-1 pgl E

EXCARD R2D P

6 32 100

| NPUT DECOUPLI NG

32 PP3V3 S3 EXCARD R

1 C3530 |* C3531

PP1V5 SO

7
32
_Ii

25 22 20 16
71 67 a1

10% | [ 16v xsr402-1
C3570

PLACE_NEAR=J3500. 25: 4mm

102_100 91 8g 4
46,41 40_39_36 35 3322829673532 °1,%7 §°_PP3V3 SO
53" 60773%73%63%61 57 5 55 51 50-45 a8

32 _EXCARD RCLKEN

5

326

R3561% EXCARD_CLKREQ_CONN 2
100K
1%
e
e, o U3561
SN7ALVCLGD4VZPR
EXCARD CLKREQ CONN L B1 (=]
BGA

74HCLGDOGNDG
sC70-5

U3560

4 EXCARD CLKREQ L

PCl E EXCARD R2D N

100 32 6

EXPRESSCARD/ 34

FLEX CONNECTOR

6 32 100

PCl E_ EXCARD D2R P

100 16 5 (OO}

100 32 6

PCl E_ CLK100M EXCARD CONN N

oD 6 16 100

6 32 100

EXCARD CLKREQ CONN L

PP3V3 SO EXCARD SW TCH

PP3V3 S3 EXCARD SW TCH

PP1V5 SO EXCARD SW TCH

D 5 17 25 31 85

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

32 6 _EXCARD CPUSB L

USB2 EXCARD CONN N

100 32 6

CBD) §,16 23 26 28 30 41 48 62 89

6 32 100

6 32

6 32

6 32

DETECT- CHANGED

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

CRI TI CAL
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5022507, %
29
2 o+
——° N PCI E_EXCARD R2D P
- ‘o) 23
bl o
- OC 2 g PCl E_EXCARD D2R N
- T° O g PCl E_CLK100M EXCARD CONN P
- = O Jeu LA EXCARD CPPE L
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WLO(falling) = 1.22 * (RL + R2) / R2 @aktb\ggﬁow&tﬁi 35" 1206 1206 402
WLQ(rising) = WwLQfalling) + (2uA * R1)
S . & CLKRE | | ati UVLO = 4.55V (falling), 4.95 (rising) ey ﬁg?;‘eega‘cﬁage Vout = 1.6V * (1 + Ra / Rb) J:_
upervi sor Qﬁé SOl atl on o XW necessary. C
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Pl atform (PCl e) Reset é g?;— U3V8)DOO iolg‘:v( M ?%SW
0 !
2 = rm—PLT_RST _BUF L 402 SLGAAPO16V 2402 ts¥g2 Max vgs: 10V L AtF
TN PP1VO5_T29 ;4 5 T29BST_SHDN DI V
(EPLV0S T29
R381%%2 SENSE| 2 = T29BST: Y T29BST: Y
1/ 18% 13R3308K87 3o, 388’
. MF-LF
Qpen-Drain GPl O 65, o | SSNEN37FEAPE
T29_SW RESET_L e * 129 RESEL L a ¥t -
D DLY = 60 nms +/ - 20% 2 S
S JEN T29 CLKREQ I SOL_L = R
%@33 35 —
w0 @ T29_CLKREQ L slar W7 =% QRREO TSa L 1 SMC_DELAYED PWRGD o ss o
Pul | -up provided by SB page. P - a
n o
3.3V T29 Switch
102,100 91 09 U3sio
g% 3 pP3V3_ S0 TPSgS%924 PP3V3_T29 7 16 10 25 33 34 35 88
A2 ) art Al Max current = 1.7A (850
B2 [JVIN Ve Bl
CRI TI CAL U3810 & U3815/U3816
3810 ¢ @av Par t TPS22924C
gé%hvf?l' s} Type Load Switch
402
R(on) 18 nChm Typ
50 nChm Max
= Max Qut put: 2A per IC —
1. 05V T29 Switch
104,302 72 70 PP1VO5 SO TPSgS%924 PP1V0O5_T29 7 34 35
g A2 AL Max Current = 3.4A (85C)
B2 |)VIN  vout( [ B1
C3815: CRI Tl CAL
1 — 2 |on
61 oD
CERM
402 Ei
= = SYNC MASTER=T29 REF SYNC DATE=11/09/ 2010 A
e
U3816 T29 Power Support
TPS22924 ey e vzio bn
A2 Al
B2 |WViN  vour([B1 d} Appl e Inc. Iuggum_l—
CRI TI CAL ©
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73 71 36 25 7_PP3V3_ENET

BCMb7765 ENET SR pins are internal
If disabled: Ckay to float VDD, VDDP & LX pin.
I f enabl ed: VDD/VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing),

Speci al Star routing needed on these pins.

1.2V swi tching regul ator.

281mA (1000base-T max power, Caesar |V)

CRI TI CAL

FERR- 600- OHW 0. 5A
PP3V3 S3 _ENET PHY_ XTALVDDH

4 1 2
sm VRS WEBTHES 2

A =§.v

VDD for Card Reader

»_PP3V3RIV8_ENET LR OUT_REG

i C3900 :
0 F

990

PP3V3_S3_ENET_PHY_ BI ASVDDH

p 1 2
SM

Decoupl i ng on Pg 37.

ENET_SR LX

See note for

SR _DI SABLE bel ow.
VFB nmust al ways connect to =PP1V2_S3_ENET_PHY.
LX connects to inductor.

Internal 1.2V Switching Regul ator pins. ORI TI CAL
PP1V2_ENET ;s
— e =l L.3920
FERR- 600- OHW 0. 5A
PP1V2 ENET PHY AVDDL 1 2
NECKIW,DTH=0 2 mm SM
R LR
T T A
- SR CRI Tl CAL
TR " e 13975
FERR- 600- OHM 0. 5A

PP1V2_ENET 73 7

DIAE0. 4 m L .
NECKSWETHES: 2 _EC3905 . PPLV2 ENET PHY POIEPLL  1(YY Y12 |
0.°1UF — 3 mm SM
% VOLTAGE=T. 2V
2 508 ceru 39261  |1c392
CRI_TI CAl 0. 1l§§,— - gooéup
= . 2 2 Sei CRI_TI CAL
FERR- 600- OHM 0. 5A X7R CERY B CERM 13950
) 1(YYY L2 _ PP3v3 S3 ENET_PHY_AVDDH FERR- 600- OHM 0. 5A
SM - 2 =
MRS 3§¥FE8 T R3910" L?}QU%OL?}QU%l PP1V2 ENET PHY GPHYPLL ! r 2
4.77K 5 5 AGERL oy o2 ™
5% .
w8 T i e [2 BE cor c3931:|  [1C3930
402, A A 0. 1Lé§7)— e éélOOQIUF
- 2 2 X
= = X7R- ) %(8 CERM
+é 04 =
R3940 'R3941 sz»g?lé B B C39u+1:6 N
S 2 s hs on S%Lé%z > ?(EQ%ERM T T ST 5 B B ] ol B T B e e 3936 | &BF% LR QUT/GPIOL is used as a 3.3V/ 1.8V internal
g5yt o g5 SIS0 25 PP3V3_SO "5 455 oY a5 AVEoH B 5 W J B wic = 159 the card reader on-chip |/Q
540081687 73%8%63264° 5% 52 12 S 2 s 5 3 . 2 2 & Connect only to U3900 pin 20.
5 5 §o B g g 2 e | &
C3950 942 - S5 o g 0 4 7 — PP3V3RIV8_ENET LR OUT_REG s
0. 1uF curre " ooy
PCl E_ENET_D2R N 1 |27 lﬁ‘ylﬁiersr}ts 0y o T v g =
9% 39 u3900 & PP3V3R1V8_ENET LR OUT_REG.,
O O O ENET_VIVAI N_PRSNT 58 [VVAI N_PRSNT( 1 PD) BCVB7765B0 TROO_P|_40 ENET_MDI _P<0> - VAKE_ BASESTRUE
402 . QFN- 8X8 TRDO_N|_41 ENET MDI N<O> 37 96 M N_LINE W DTH=0. 3 nm
0 10 P E_ENET_D2R P 1| | PCIE ENET_D2R C N - 21|PCE TN TRoL_P| 44 ENET_MDI_P<1> o rishe=Si At
10% s| PCIE ENET _D2R C P P 28 |pcl E_TXD_P TRDL_N_43 ENET_MDI _N<1> 37 96
C3955 i PCI E_ENET_R2D P . CRITI CAL TRo2_P| 46 ENET_MDI _P<2> ar o6 : E:.?’?gJFO 1 831%7;1 1 g:?’lgu?F2
0. 1uF .| PO E ENET_R2D N 7Y el TRO2_N 47 ENET_MDI _Ne<2> - o P (1 T 8
o 16 PCIE ENET RRD C P 1|2 = - PCIE_RXD_N TRDB_P|_50 ENET. P<3> 7o —F &R |2 X g‘f”"' 23 g‘f”"'
oo o 10 D PCl E_CLK100M ENET_P > 3LlPoE REFaK P TRD3_N_49 ENET_MDI _N<3> 00
iy %3%, o 10 I PCl E_CLK100M ENET_N  30|PoiE REFOLK N
402 . B +
os 10 y—PClL E_ENET_R2D C N 1 H o % O ENET_RESET_L - IJPERST  (1PD) ‘j R, Bil 070_:)< NC
9% w0 ENET_CLKREQ L o 2CLKREQ (D T ROz 9 g ENET_NEDI A_SENSE o
R3843 ig\é ’ b (@ NOTE: "I Px" == Programmabl e pul | -up/ downi e ’
ENET_WAKE L 1 2 483 ENET_WAKE R L 3lwaker (oo
o AN, - (D (1 PaIp_DETECT/ WE* - TP_SDCONN_DETECT_Lrm »
(See note) 1w SD_DETECT can only be used active |ow due to errata. b
WAKE# Ve L 32 19 ENET_LOW PWR - 4 LoV PWR (I PD) (1PU) CR_OMD CLE| 26 - TP_SDCONN_CMD am e
- Wl 21 DCON
Must isolate from PCle WAKE# i f PHY BCMVBb7765_SMB_CLK o= |5\B aK CR_CLK/ RY_BY - TP_SI N CLK oo -
is powered-down in S3/S5. Standard BCMb67765_SMB_DATA ©=p— L0 |SVD_DATA (1 PD) CR _DATAO| 25 g TP_SDCONN_DATA<0> .
N- channel FET isol ati on suggest ed. BCMVE77 K 66 CR DATAL| 24 g TP_SDCONN DATA<1> N
If PHY is always powered then alias - 5.776580‘—“?;%'; NKLED* s CR DATA2| 23 oo TP_SDCONN DATA<2> s
=ENET_WAKE L to PCI E_WAKE L. * “BOMB7765 MOSI 55 [ CR DATA3| 22 gy TP_SDCONN DATA<3> oy,
- [BCNB7765 CS L "‘I .53 o - CR DATAA| 52 gy TP_SDCONN_DATA<4> .
* ' = CR DATAS| 53 gy TP_SDCONN_DATA<5> .
« NC BCMb7765 SPDIOOLED L~~~ o  2ISPDIOOLED*/SERIAL_DO  (CD) & CR_DATA6| 54 gy TP_SDCONN_DATA<6> s
+ NC BCV67765_TRAFFI CLED L e 07 |TRAFFI CLED"/ SER AL DI (CD) “ L R oATA7[ 55 g TP_SDOONN_DATAS7> e &
=) CE*/ M5_| Ns*|_59 NC CE L MS INS L No MB (Me .
18 — mory Stick) Insert feature needed.
QSEM‘_QXTAU £ CRLED/ALE 60 g TP ENET CR PWREN oy Cont rof si gngl to I?ght LED or control SD bus power.
NC>&2|XTALO = R X0 W[ 57 g TP_SDCONN_WP ame
38 |roac XD_DETECT| 68__o BDMVB7765_SR DI SABLE R3980 1K 1,Ax2 I —
THRM_PAD o =
PHY Non-Vol atil e Menory 2 l
ROM contai ns MAC address, PCle config BCMB7765 supports both active-levels for W. SR DI SABLE nust be pul | ed dovx_-n {0 use

info as well as code for Bonjour proxy.

Required for proper PHY operation.
(Requi red ROM si ze TBD)

???mA (1000base-T, Caesar V)

BCVB7765_MOSI 5

BCVB7765_M SO ;4

PP3V3_ENET
©
vce —
U3990
AT45DB011D
SA C-8s1
s _BCMB7765_SCLK - 2 |sck oMT SILL g
s _BCMB7765_CS L > 4 qcs*
8
5w -
3 -
L3 gRESET’ o

'R3997
47K

Pul | -down on SO plus internal pull-ups on
other 3 SPI pins configures ENET for the
At mel AT45DB011D (1Mbit) ROM
ROM is used then the straps nust change.

ENETM requires Sl pull-down instead of SO

If a different

internal SR IPD has a race condition.
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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)
Pl ace one of 0.1uf cap close to each centertap pin of transforner
ENETCONN_CTAP o
204000 240021 04004: 04006
gﬁg%@ gﬁg%@ gﬁg%? gﬁ‘g}%@
THE, T, TR, TR
CRI Tl CAL
14
w oy ENET_NMDI _P<0> 1 899 |1, L eneTcow p<os
w oy ENET_MDI _N<0> 2 F@E L@J= 11, ENETCONN N<O> | T
3 10 ENET__CTAPO RJ45- -3
Ly F-RT-TH
TLA- 6T213HF 9
4 9 ENET_CTAP1 | 105
o sy ENET MDI _N<1> 5 Lﬁ b 8 . ENETCONN N<1> g
2
w20 ENET_MDI _P<1> 6 7 ENETCONN P<13 12
CED <R a0
CRI TI CAL 2
14001 7
w w@y ENET_MDI _N<2> 1 v 12, ENETCONN N<23 510
w 0> ENET_MDI _P<2> 2£§E L@J= 11, ENETCONN_P<2> 20
3 10 ENET_CTAP2
1T > 514- 0636
ILA- 6T213HF
4 9 ENET_CTAP3
w oy ENET_NDI _N<3> 5 Iﬁ L]8 . ENETCONN N<33
o sy ENET MDI _P<3> 6 7 .ENETCONN |P<g3>
<— RX
Transfornmers shoul d be )
mrrored on OppOos| te R40 40 %1 4002'R4003
si des of the board D, >, A A CRI Tl CAL
1 1
M:Z‘EAZ M:Z‘ EAZT fz 'ZEW Tz 'ZEW %&%ﬁ
ENET_B M TH CAP ~ 12
M N:N = .25 9%
J: 7[ 210’41 PLACE_NEAR=T4001. 1: 5"“:3’: A 9’4210"1 PLACE_NEAR=T4000. 5: 5rmm
29292929 29292929
D4001 2 D4000 2
RCLAMPO524P RCLAMP0O524P
SLP2510P8 SLP2510P8
CRI TI CAL 3 CRI T1 CAL 3
NOSTUFF NOSTUFF
- [ ASTEROZ ER T SYNC_DATE=08] 247 2010

Et her net Connect or

(5 aepie inc. Im
®
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PP3V3_FW FWPHY 2 50 40
7mM1/0 138 mA
41201 C41211: C41221 41231 C4124l
i 2 i 2 i 2
& & % & %o T
L L4130
= 120- OAMF 0. 3A- EM
114 m Firewre PHY PP3V3 FW EWPHY VDDA 1 (Y Y Y\ 2
NEEW DTH=0. 2 0402- LF
C4113('2 1 C4131 1 C413% 1 AGESS!SV
1% —— 1% —— f—
VT el el
2 2
8AEOZ 8AEOZ 8AEOZ T
L4110 A1 L4135
R4100 120- OFMF 0. 3A- EM = 120- OFMF 0. 3A- EM
w: PPIVO FWEWHY 1,2, > PPIVO FWR 1 2 __PP1VO FW FWPHY AVDD , 2> ™ Pde Serbes 17 mA PO e SerDes o PP3V3 FWFWPHY VP25 1 (Y Y Y 2
135 m st MNNIWBTHES: 2 W 0402- LF k- : M NRERR-W BTFES: 2 W 0402- LF
v it VOLTAGE=T. OV VOLTAGE=T. OV 1 04110 1 04111 04135 1 04136 1| VOLTAGE=3. 3V
402 TUF TUF 1UF
%
? gefl
110 mA Digital Core 0 M VReg PWR
1(34100 1(34101 14102 [1C4103 |1 C4104 |1 CA4105 |1 4106 C4141i 1C4140
. _— - TUF LT T L Tur L TuF T L TUF 0. 1LdF°: TUF
%é%/ %é%/ S 8% 5 5%y S 8% 5 5%y 5 5%y i 5 5%y
M M M M M a6y M
ACE_| NEAR—UIBOO AV34: 2. 54mm
e ER N EEEEEEEEE EEEEHE E R EEE 3€|32| g CAL70) ooy PG E FWRID G N erm e
o rlIx5m02-1 b Ace NEAR=ULB00. AUSZ: 2. 54mm
BOL0 _VDD(:E)\/I_T/ ~—VDDH— ~VP~ VP25 VREG PVR 041711 [1%16v PCIE_FWRPD C P rmioos
NCx-BL3 |ATBUSB ORI TI CAL PO E_RXDON_ N o, o POIE FWR2D N | Ixsm02- 1
L3 |ATBUSH U4100 PCIE_RXDOPLN? g, os PCIE FWR2D P CE NEAR—UIBOO BG36: 2. 54nMm
N ALL |ATBUSN PCE TXDON Mo o PO E FWD2R C N CAL75| povsey  POE PW DPR N D o %
0 FWPHY_DS0 F12 |bso (1PD) NT-19 FW643 PCIE_TXDOP N6 g o PCLE FWD2R C P Cle7Ué_l IxsR02- 1PLACE NEAR—UIBOO BJ36: 2. 54mm
. Fipry Bos E oS (1PD) 20 e No PCl E_CLK100M FW N 0 TR Ii'?,i“éivl PAERNDER P oD 20 ==
o I EWPHY_ DS2 - E13 Ips2 (1PD) NT-21 PCl EXPRESS PHY REFOLKN = ggm—— = =—==Fe e VL L T 10 o
REFCLKP| NI0 o PCIE_CLKIOOM FW P am s 5
4o, F TPAN B8 |TPAON
w0 NC_FWD_TPAP 28 |TPaop
96 40 FW PORT1_TPA_N B5 [rpalN NT-4 (1 PU) TCK| N,\; 1I\—KP: EV\633 $D|
% 1o FW PORT1_TPA P A5 |rpatp TEST CONTROLLER N T — e 64 TDO PP3V3_FW FWPHY ;35 59 10
NC FVe_TPAN B3 tpaon o e ™ Th Fvea3 T
we NC_FV2_TPAP A3 |tpazp 1304 PHY NT-1 (1P TV, - FW643_LDO
20 s gy—NC_FVW0_TPBN =22 [TPBON 2 (1P TRST ML o,  FWH43 TRST L R4165* IR4166
NC FW_TPBP 29 |rpBOP 10K 10K
o 0@y FWPORTL TPB N g g BS ITPEIN 1§§\7 %"1&\4\/
96 a0, FW PORT1_TPB P A6 1 1
; NC_FW2_TPBN B4 I:;Z NT-10 (1PD)  WAKE* )2 EVBAS VAKE L oo e W e
« PPVP_FW CPS e Top v P01 TYPo 1 S REcETL REGOLT| D13 o FW643 REGCIL
e PONER MANAGEMVENT VAUX_DETECT| EL__ g FW643_VAUX DETECT
R4160* o FW_TPBI A B7_|TPBI ASO NT-12 (1 PD)— _ VAUX_DI SABLE| D2 TP_FW643_VAUX_ENABLE
200K wungory FWPL TPBIAS o0 G lrpgi s NT-13—" (CD) CLKREQN L2 FW CLKREQ PHY L w RA164
M:_lsg\‘} woc@yNC FV2 TPBIAS g g A2 ITPBIAS2 10K
PLACE_NEAR=U4100 BlO‘;nT\‘I V643 RO BLL Ro %;E\é’
- " N N 2
FW543_TPCPS B0 [TPCPS NT-16 (1PD) SO FaLK @ TP_FW643_SCl FCLK
K1 -~ SAF NT- 14 (| PD) SCl FDAI N_GL TP_FWs43_SCl FDAI N L
G120 R4150 T s NDTREE —qu—CNAD_TREE - oUT NT-17 SO FoCUT ML g TP FW643 SOl FDOUT =
— |2 . FW CLK24P576M XO 1,%/2\/2 FW CLK24P576M XO R o F13 |xo NOTE: NT-xx notes show NT-15 (1PD) SO FvO_F2 TP_FW643_SClI ENC
A CRI TI CAL o FW CLK24P576M XI pai=EY M NAND tree order. e
\/ 2
i ~Y4150 b s
02 NOw= 24 576ME o2 R4161}| ['R4170 N TN TN VT SERI AL EEPROM N7 sal M2 e g FV643 SCL
4151 O T SW s 225w 294K 197 SM (1 PD) CONTROLLER NT-6 SDA| ML TP_FW643_SDA
5 5PR w &% % TP _FW43 MODE A g I2 IMDE A (IPD) NT-18
T2 Ve 160 TP_FW43 CE 13 1cE (1PD)
!EJ : 402, 2402 TP FW643 FWs20 L D12{FW620* (1 PU) M SCELLANEQUS
v ) TP_EW43 JASI_EN __ _ Dlljag EN(IPD) NT-11
cj% . _TP_FW543_AVREG ALO |aVvREG CHI P RESET NT-5 PERST*|,M o FWRESET L | ;s
= TP_FW643_VBUF " s lver
FW43_PU RST L - KI3FW RESET* (1PY NT-8 11R(§|_K163
TP_FWs4 L J12 |ocrR CTL_V10 5%
R4162* Ji 3 locr oL 16
1% 04%%% NCx213 |ocR CTL V12 (Reserved) 2%‘2“\4\/
Milgoﬁ} g,g%’ SS VREG_VSS
402, 2 X5R %EBBSEWI%FEEES6888%§EEE§§223§§§§25§S 3 L
o w - ' - —
= = SYNC MASTER=K91 M._B SYNC DATE=10/20/ 2010

FireWre LLC PHY (FW43
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Page Not es FireWre Port Power Switch
Power aliases required by this page: CRI TI CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) 4260 CRITI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC638P_G F4260 CRI TI CAL
- =PP3V3_FW P3V3FWFET (3.3V FET Input) S — 1TESRY D4§A6O PPVP EW
- =PP3V3_FW FET (3.3V FET Qutput) . :
- =PP3V3_FW FWPHY (PHY 3.3V Power) 90 64 63 50 49 35 5 7 5 _PPBUS _G3H Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5
- =PP3V3_S0_FW.ATEVG 4 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL J_ j_ T
- =PP1V05_SO0_FWPWRCTL (5KPD Bias Rail) R42621 1RA260 C4260 1 e
- =PP1VO5_FW P1VOFWFET (1.0V FET I nput) K 300K 0 L D
- =PP1VO_FW FET_R (1.0V FET Qutput) _12}24‘7 B %_1@4/ YT 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, 402 X5
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 'I—:S %Ts'vg?t%zm FWPORT PWREN L_DI V
- =FW CLKREQ L G H>}
- =FWPME_L R4263! 1= I TI CAL
BOM options provided by this page: 1/112% 3
( NONE) Va5,
FWPORT FASTOFF_ L
R4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
IO\ R T CAL it w0 - PP3V3 FW FVPHY -
oo et dad §-EESV3 S0 H—} BSS%%ZDW z s ggiofor e it e e Y3 SO
2\ G HS SOF 363 FWPORT_PWREN L
(S verny
ORI TI CAL C42901 4 crRTICAL |
D|3
' 261 |F NEASET 0. 1UF —— 55 100K
SSMBKI5FV 1 Kh 0A0F - e U4290 Tiow
SCD- VESM HE — ' éi?-- 20 25 18 PLT_RESET_L 402 SLHAPO16V L4027
" Fils 2 TDFN PP1VO_FW FWPHY 738 30
1|G™ Sfz °R4283 SENSE| 2
o > FWPORT_PWR EN 10K
5%
it e
= 402
' FW RESET_R L 3w = EWRESEL L fooD e C
DLY = 60 ns +/- 20%
FW PVWR_EN 6 |EN
% 19 (TR — FWCLKREQ PHY L 38 30
23 16 (T} FW CLKREQ L 8 %r \.\/(—' N 7 = FwW CLKREO PHY L <o
Pul | -up provi ded by another page. oo BB VAKE_BASE= 85
n o
38,223,330, 32,30,0 12 PP1VO5_SO . .
FireWre Port 5K Pull -Down Detect =
R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
1185 Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow. i e
2
FW PVWR EN L 3. %\4/2(;:1WS\NItCh
6 1R427 R4271Y a0 41 0,30, 30,35 8240900252755 & _PP3V3_ SO TPS22924 PP3V3_FW FWPHY ;5 55 40
b CRI2T|7~E,AL 330K 0 56K P SKPD DET L e e A2 &P A [ Max Current = 1.7A (85C)
o AT 18w B2 )N vour([ B1
H: DVBSSDOWV Z%QLW Mib}z@; CRI TI CAL w201 & U4202
10— FWPWR EN 216 i FW 5KPD_DET_RC . 5 042%%1_ o a\D
10% Par t TPS22924C
6, SV =
CERM 2 O
i, g Sinea Cizi0 1 | TypeTioas swren
L snch( ) EeeT MR 7 glens iy Reow (18 e Typ B
h | 402 = 50 mGhm Max
= - Max Qut put: 2A
FW P1_TPBI AS R 1 1.0V FW Swi tch
L U4
Raz1g 70 70 6n 45 29 38 23 14 13 33,19.9 1, PPLVO5_SO TPS22924 PP1VO5_FW FET
K 185122 o 2 AL 2 23 mm
%,{:211 W2 B2|)VIN  vour([BL ] VOLTAGESL. 08V m
PLACE_NEAR=C4360. 1: 2 mm 4202 CRI Tl CAL LSl FireWre PHY requires 1.0V.
1 2 Jon 1R4202 To avoid an extra power supply,
w0 s rp—FW P1_TPBIAS 108 — e 0.549 1.05V is used with a series R
P 3 %Z'iaw to reduce vol tage.
- . 402
FireWre PHY WAKE# Support L o Fw ety -
When PHY is powered, FWG5KPD DET_L acts as | egacy PME# signal . L T
10 30 38 7 _PP3V3_FW FWPHY Dual - pur pose out put:
1 1) 5K Pull-down Detect when FWPWR EN is |ow.
RA277 RA276 | 2) FW643 WAKE# (PME#) when PHY is powered.
105 %o(/)OK ¢ _FW PLUG % Lo
13W 16 Pul | -up provi ded on anot her page.
W Q%QLW 3 CRI TI CAL
FW VAKE sy 276
NO STUFi s/ sor-ses
° 08.217U§ : ¢ SYNC VASTER=K91 M.B SYNC DATE=10/ 207 2010 A
D lg“/m - -
- 852 FireWre Port & PHY Power
DI RG NOVEET
. FV643 WAKE L FV643 WAKE L 2|e |'<* p =1
m WRE_BASES ' 8221'I7C:AL s Appl e Inc.
®
s | CYES3DOWV NOTI CE OF PROPRI ETARY PROPERTY:
! FHEPRN AN | L%ES“T’&A&‘ERPSERE%&T”E INC
e POSLSSUR, AGREES TO THE FOLLOW K& .
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 42 OF 132
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_SO0_FW.ATEVG

(From Port)
(To PHY)

Signal aliases required by this page:
- =FW PHY_DS0
- =FW PHY_DS1
- =FW PHY_DS2
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropri ate connectors and/or to
properly term nate unused signals.

BOM options provided by this page:
( NONE)

1394b i npl enent ati on based on Apple
FireWre Design Guide (FWDG 0.6, 5/14/03)

4039 7 6

40 39

FW543 TPCPS Leakage Protection

FW643 has internal
FET bl ocks current to TPCPS until

PPVP_FW

From Port

a7 _PP3V3_FW FWPHY

28
o
o)

| eakage path from TPCPS pin to VDD33.
VDD33 i s powered.

PPVP_FW CPS

PPVP_FW CPS

X%gg\z: 2 mm

Di sabl ed per LSI
(Al'l unused port

40 38

NC FV0_TPAP
NC FVW_TPAN
NC FW_TPBP
NC FVW_TPBN

40 38 6,

40 38,
38 40

40 38 6,

instructions
signals TP/ NC)

NC FW_TPBIAS — NC FVO_TPBI AS _

— NC FW)_TPAP
— NC FW_TPAN
— NC FW_TPBP

Term nati on

Pl ace close to FireWre PHY

BSS8402DW
SOT- 363

(SYM VER1)

To FWs43

— NC FW)_TPBN

Unused FireWre Ports

38 40

6 38 40

38 40

6 38 40

20 40 40 38 S@ - 7 — 6 38 40
P NC FVe TPBIAS — NC FV TPBIAS _ _  ,u.
P NCFVe TPAP  — NCFW TPAP .,
o NCFVe TPAN — NCFWE TPAN o,
P NCFVe TPBP  — NCFW TPBP .,
oy NC VR TPBN  — NCEVE TEBN

Cabl e Power
PPVP_FW

40 39 7 6

(EW PORT1_TPA N)

(EW PORT1_TPA_P)

88

R4360 R4361!
56.2 56. 2
% %%
160 LYY
2402 402,
0 10 sy EW PORT1_TPA 24 FW PORT1 TPA P
% 40 s0pry—FW PORT1_TPA N 264 FW PORT1_TPA N
— VARE_BASE=TRUE
% 10 55 gy FW PORT1_TPB_P 24 FW PORTL _TPB P
— VARE_BASE=TRUE
96 40 30 gy FW PORT1_TPB 23 FW PORT1 _TPB N
si X =EVPTY — VARE_BASE=TRUE
IR4362 R4363!
56.2 56. 2
% %%
160 LYY
2402 402,

FW PORT1_TPB_C

ca364 R4364

igOpF 4. 995}
_1 W
402 4025

09:24:53:9%: %575:%%:%3 7 _PP3V3_S0

5251 50 45 4846
102

CRI Tl CAL
310 .
FERR- 250- OHM Not e:
1 2__PPVP_FW PORT1_F
SM R - 35"
c4314 AGESS
0. OTUF
Ly
%65

(EW PORT1_TPB N)

Trace PPVP_FW PORT1 nust handle up to 5A

40 39 38 7

FireWre PHY Config Straps

Configures PHY for:
- Port "1" Bilingual

PP3V3_FW FWPHY

PORT 1

Bl LI NGUAL
CRI TI CAL

1394B- M7
F- RT- TH

TPB-

TPB- _TPB(R)
O

(EW PORT1_BREF)

QUTPUT

TPB<R>

(EW PORT1_TPB P)

'Snapback" & "Late VG' Protection
PLACE_NEAR=U4350.1:2 mm
3501 i
0. 10F -
8V 5 U4350
485 TPD4S1394
TP_FWATEVG VCLMP 3 vawe P DL+ 8
» o FVPORT_PWR_EN 4 |eveve en or- 7
CRI TI CAL p2+| 6
R4350* oo-| 5
10%5 GN\D
2%
Mib}z@;
(EW PORT1_TPB N)

(GND)

1

9

; OTPB+ ?VP TPB+
P

7

NCX-————0 s ne| e

(FEW PORT1_TPA N)

FW PORT1_AREF

(EW PORT1_TPA P)

(EW PORT1_TPB P)

| ocal

PLACE_NOTE=J4310.5:2 mm

ground

for

PLACE_NEAR=J4310.5:2 mm

d

6 VG
3] e é V6 | 1pa
S TPA<R> | NPUT
4 OTPA+ é)TPA{ R rpac
Ty

T 12 CcHass! s

—=_0o| oo

JEEERDY

= 514S0605

AREF needs to be isolated fromall
grounds per

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

1394b spec

evice is connected to a
there is no DC path
i ssue)

— BREF shoul d be hard-connected to |ogic
speed signaling and connection

(1394B)

SYNC MASTER=K91 M._B

38 40

38 40

38 40

SYNC DATE=0//22/ 2010

FirewWre Connector

d} Appl e I nc.
®

e
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ODD Power

Cont r ol

BuBSD"

TPCP8102
23vik- S
PP5V_SW ODD R
87 73 70 69 68 65 54 52 47 41 22 5 7 & PPSV ™ N_LI Ne_W DTF=0. Grm
105 107 ::: M N_NECK_W DTH=0. 4nm
VOLTAGESSY
) S
1
NOTE: 3.3V nust be SO if 5Vis S3 or S5 to R4150%E + C4595 ro—
ensure the drive is unpowered in S3/S5. 5%% _— ?é,y?GSUF
116w
so 0110 39 30 5503198 28 58 58 13 2%, peavs so S 2 4596
83780 73 72 62 61 57 54 52 51 50 49 48 2 Rf525 402 0. 01UF
. COD PVR EN LS5V L L 20K, coD PVR SS 1H2
R4597 5%
100K CRI TI CAL yaew i
W 4596 | Dl 202 el
ik, SSMBNISFEAPE | . ORI TI CAL
SOT563 d R4598 .2 I SNS ODD P oD o0 103
L 0. 005
L 1%
Hin e ISNS aD N
Q4596 | (D) oot = o 200 103
SSMBNL5FEAPE
SOT563 k’-
1
)
s|G” St
19 E ODD PWR EN L
104 6 _PP5V_SW ODD
M N_LT NE_W DTFE0. G
M N_NEGCW DTH-0. 4rm
VOLTAGESSY
ORI TI CAL
FL4520
90- CHM 100V
34500 FA
oRITICAL 55560 0163 SPHS
) | 3 4 94 SATA ODD R2D UE P 1] |2 CA521 SATA CDD R2D C P Peon BLEY
0 O — 0.01uF || 10% 16v ceRw a2
46 41 10 30 30 55%'R % 93 98 93 s prava so 1 0 O o SATA CDD 2D 2 hpmpp '
© 63103 73%78 63 61 57 54 53 51 50-49 48 = 1o ol @=—2: ¢ SATA QDD R2D N 2 Y Y 1* o4 satA cop ReD LE N 1 I I > CA4520 SATA OOD R2D C N ey RS
s 7 ] 0. 0O1UF 0% 1ov  cERM 402
=12 °T, v o SATA CDD D2R UE N PLACE_NEAR=4500. 5: 4mm 71 57 a1 52 25 22 20 16 7 PPLVS
O O -
1 12 11 FL452
R4590 00 2o SATA CDD DOR LE P FLasz R4513*
33K 210 o= Lo A.7K
a2 w0 O ) - £k
ity O O 4 3 o4 SATA CDD 2R C N 1|2 CA526 SATA COD D2R N o 1 o M:lgl\év
402 — 0.010F || 10% 16v cerw a0z ;1522
51650617 1 2 94 SATA CDD D2R C P 1|2 4525 SATA_CDD D2R P 16 94 SATARDRVR | 2C_ADDRO 41
=D
45 5 (T} SMC_ODD DETECT 0. 01UF 1T 100 16v cerw 402 SATARDRVR | 2C_ADDRL 41
" PLACE_NEAR=J4500. 11: 4nm
I ndi cates disc presence
CRITI CAL I nternall PD ~150K
Wite: OxB6 Read: OxB7
ADDR1 | ADDRO| Address (R'W
SATA HDD Port R L L 0x96/ 0x97
PLACE_NEAR=L4500. 1: 3nm PLACE_NEAR=L4500. 2: 3nm L H OX 98/ OX 99
4501 4502 rARLA P ASLR
g g CRITI CAL Qs UF 98-%01UF H L 0xB6/ 0xB7
— 20% — 20% PP1V5_S0 o2
;B J—— . %4%(?59 7157 a1 32 25 22 20 16 7 G H H 0xBS/ OxB9
402 L4500 402 T 1%
FERR- 70- OHM 4A W NO STUFF PLACE_NEAR=UA510. 16; 2mm
0812 R4510* L PLACE_NEAR=U4510. 6: 2mm
6 PP5V_SO_HDD FLT 1 2 PP5V_SO_Hi 2 pp5V S0 6 78 22 41 47 52 54 65 68 69 70 73 87 104 -
M N_LI NE_W DTH=0. 6mm M N_LT NE_W DTH=0. 6rmm 105 4. 7K ©
M N_NECK_W DTH=0. 4nm 0603 M N_NECK_W DTH=0. 4nm 3 g% ©o|
VoL TAGESsY PLACE_NEAR=J4501. 1: 3mm VOLTAGESSV 1SNS_HDD_ P 100 103 ey — GND_VOI D=TRUE
RA536 I SNS HDD N oo 100 105 402, V%) 94 6 SATA HDD DPR RORVR QUT P 4518 1H2 - SATA HOO CRR P_grygTy, 6 16 94
01UF 0% 1ov  ceRM 402
aovaomedl. 27 i u4510 0. 01U
oy e c4516 G\D_VOI D=TRUE PS8521A 94 6 SATA HDD D2R RORVR QUT N C4517 1 || 2G\D_VOD=TRUE SATA 1D 2R N gy 6 36 0s
CRI Tl CAL 6 94 6 SATA HOD 2R C P Sl e 94 6 SATA HOD D2R RDRVR I i P TGN 11
J4501 15PF 0. 01UF |1 10w 1ov  cemm a0z 1laine A_outP 15 0. 01UF 1o gev o Ao
Qr500166- L020 CAB15 . || AOVODTRE  , § sara oo oor rorvip 1N 2 A ITNN CRI Tl CAL A _ouTN_14 94 6SATA HDD_R2D RDRVR IN N CA513 1 || 2SO VIDTRE o) o mpcn am e o o
A% 00 STRE | [0 oo PSP | prererrae— PSP | prererrae—
) ) 50V 402 . 94 6 SATA HDD R2D RDRVR OWT N 4 B_QUTN B_IN 12 )
ofe R4535 o SATA HDD RoD FORVR dlr P 5 |g_outp B INALL 54 6 SATA 1D F2D RORVR 1N P GA512 1 || 2@PVOPTRE o venmoce s ie o0
3 4 - SATA HDD D2R RC C P 94 = = 11
0O g aovaptre4l. 2 1% MELF 7 20 0. 01UF 10% 16V CERM 402
S 00 6 - SATA HDD D2R RC C N - 1/16W 402 23 16 (TR \TARDRVR EN REXT] \TARDRVR REXT.
7 8 E%gg
NCx—10 O I_ 5 94 6 SATA HDD D2R C N + _SATARDRVE 12 aporo 8 |B PREO/12C ADDRO A PREL/ ScL_cTL| 19 NBUS PCH QLK (T © 20 2 26 20 30 32 40 02 09 9
00 10 94 5 SATA HDD R2D N 15PF
=
NexH o o2 e 94 6 SATA HOD R2D P |1 41 _SATARDRVR |2d ADDRI 9 | APREO/ | 2G_ADDRL B_PRE1/ SDA_CTL| 17 NBUS PCH DATA ¢ s 15 23 25 28 30 32 48 62 89 95
13 14 e @0 vaoTRE [ e v DPR val ues for 3dB de- enphasi s
NCx< 15_0 o = sov 402 satarorve {2c en L 10 ) 2¢ BN
o oe . el e 18 [resr R4512"
- R4534 R2D val ues for 3dB de-enphasis D THRM 4. 99K TSI TERT
51650350 4 aovaoedl. 2w i RA511 2 PAD %’{Elé\é\/ LI
12- OHV+ 100MA- 8. 5 mlmf - 4
TCMVD806- 4SM 4 CA511 Q 1IN 2 SATA Connectors
S VER 1 L 15PE 94 6 SATA HDD R2D RC UF N 0. 01UF 9
1 4 sata oo o e N 1| |2 OPVOIDTRE ;E}é" 338S0907 D
B e | e - 2 < Appl e Inc.
sov 402
2 3 sATA HOO RD UE P 045119 °
R4533 0 2 o va p=TruE = NOTI CE OF PROPRI ETARY PROPERTY:
wovactredl. 2 1176 hﬁﬁkp - 2 — = THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
10% 16V CERM 402 P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.
4 3 THE POSESSOR AGREES TO THE FOLLOW NG
= 15PF 26 SATAMDFPDRC U P | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 45 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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uSB

Port Power

Sw tch

Left

CRI TI CAL
104 82 72 67 46 44 43 31 29 7 6 PPSV 53 Tpszselm
75 66 45 20 17 _PM.SLP S4 L 2 |ino R PP5V S3 RTUSB A I LIM
R46901 L 3lin:  ourel® %k@s@”ﬁtﬁg 378 m
. USB_EXTA_OC L 10 JeAuT1r LM 7_USB I LI | PP5V S3 RTUSB Bl LI M
b}zé/ -« o USB_EXTB_OC L j z::uz* %@g@%ﬁ& 370m
s USB_PWR_EN I 5w 1pm
ORI TI CAL ORI TI CAL ap PR R4600'| c4695 1 c4617 |2
C4692 1 4696 .|* .| 4616 C416090 O 04/16u?=1 A = 23.2K 10\ 10U
0. 47£JF; e 100U == == 220UF- 35MoHM Léox T ?ggf . ﬁ’plgg 63% 2 Syt |2
9 4 603 603
4¥q_ s 1| Bte, 2 ’
Current limt per port (R4600): 2.18A mn / 2.63A max

USB/ SMC Debug

so 35,2425 7 8- PP3VA2_G3H

73 64 63 53 48

MU X

SMC_DEBUG_YES

1

cE| TI CAL
FERR- 12 3A
. 1 PPV S3 RTUSB A F
0603 2378
o022
. u
28 é
CEW 90 cx-u\PAlloom
10 USB2_EXTA MUXED N 4 (Y Y Y Ls

USB Port A

T3gbt™

F-RT-TH- MD7- 4

LL%
vy}

| 100UBB2_LT1 N

1 L2 100UBB2_LT1 P

100USB2_EXTA MUXED P

NClw.
1O

I

SMC_DEBUG YES R4650
046159 i_ d 1gK
VT ; i
a6 15 o Ey—SMC RX L 402 5 lwe val 1 2
47 45 45 6 (OOT} SMC TX L ‘v U4650 v-|-2
USB AP Pl 3UST%%322LE
94 24@ EX D+
o 20 Ery—USB EXTA N o CRITICAL
ISMC_DEBUG_YES
4 8 qCE* SEL| 10 USB_DEBUGPRT EN L am s

GND SEL=0 Choose SMC

o SEL=1 Choose USB

= SMC_DEBUG NO

R4651
1 O 2
M SMC_DEBUG_NO
Mios" R4652
1 O 2

5%
1/ 16W
M- LF
402

CRI Tl CAL CRITI CAL
L4615
FERR-120- CHM 3A
1 (YYY L2 PP5V S3 RTUSB B F
C4615i 0003 VQTAGE:%V - 378"
0. 01yF
-
0.

T4e10-

90- OHVE 100MVA
DLP11S

We can add protection to 5V if we want, but
Pl ace L4605 and L4615 at connector pin

slolv|s
[eNeNeNe)

| eavi ng NC for now

T3g10™

USH
F- RT5— THM7- 4

—0O

o 20 gy USB_EXTB N A YYY L3 10USB LT2_N ig
p— 10USB_LT2,P, EDS
o 204y USB_EXTB_P 1YY Y L2 | =)
2| 5| 3| 4 ’_;Q

Jo 9990

il
£

D4610
= RCLAMP0O502
SLP1210N6

CRI TI CAL

Left USB Port

SYNC MASTER=K92 ERI C SYNC

DATE=08/ 24/ 2010

B Ext er nal

USB Connectors

d} Appl e I nc.
®
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THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL OO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

pp

46 OF 132
42 OF 105

2 1




Por t

Power

Swi t ch

LEFT USB PORT C

CRITI CAL
J4720

F-RT-TH-M97- 4

J;

CRI Tl CAL
CRI Tl CAL
Tpgg575870DRE L4725
FERR- 120- OHM 3A
SON
104 82 72 67 46 44 42 31 20 7 5 _PP5V_S3 2lino ouTl PP5V_S3 RTUSB C ILIM 1 y 2 __PP5V _S3 RTUSB C F
3 - 7 M N_LI NE_W DTH=0. 5_nm 0603 M N_LI NE_ W DTH=0. 5_nm
IN_1 ouT2| M N_NECK_W DTH-0. 375 mm M N_NECK_W DTH-0. 375 mm
VOLTAGE=5V 4725 PLACE_NEAR=J4720. 1: 8mm VO-TAGE=SY
200 ¢OOT}—USB EXTC CC L 8JFALLT*  ILI USB I LI o orar
4 }gv CRI Tl CAL
22 rwy—USB PWR EN EN cERw 2 L4720
THRM 402 90- OHV 100MA
GND__pAD = SRS
" =
CRI Tl CAL = e Rﬂ'4 OZOK C4785 * 4 3 100USB LT3 N
786 .|t 4780 : 1 4781 i) 1008 —— f— |
= 100F —— ——0.1UF 6.3V
lOOLng/r——\ 23T T 2% Maoh, R ? ' Y 2 100USB LT3 P
mv__emﬁr\{ 2 WeR 2 2 Cerm PLACE_NEAR=J4720. 2: 8nm
CASE- B2- SM 603 402
FEER
[®] [®]
J_ VBUS 8 . 8 .
Current Ilimt (R4700): 2.19A min / 2. 76A nax

94 24 LA USB EXTC N

os 21 CEUSB EXTC P

D4720
RCLAMPO502N
SLP1210N6

CRI Tl CAL

0000

I

ISYNC MASTER=K92 ERI C

SYNC _DATE=07/22/201d

PRQIECT SPECI FI C CONNS

d} Appl e I nc.
®

BT RE OV

NOTI CE
THE_| NEOR
PROPRI

THE POSES!

ETARY PROPERTY_OF “APPI

OF PROPRI ETARY PROPERTY:

VAT ON_CONTAI NED HEREIN | S THE
LE COVPUTER, | NC.
SOR AGREES TO THE FOLLOW NG

il
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a T
R4801
SHORT,
104 82 72 67 46 44 43 42 31 29 7 5 PPSV_S3 1 2 PP5VS3 | R USB
Yol e K W anecs s
NQE VOLTAGESSV
402
+ CA801
0. 1UF
10%
oV
2 X7R CERM
vcc
CY7C63803- LQXC
QN
P1. 0/ D+ Lof”
o 1D B FFERENTT AL PAI REUSB2 TR o/ PO. 0 =X NC
ot 20 CETY P1.1/ D- PO. 115 s NC
D FFERENTI AL_PAT R-USBZ_T R
P1. 2/ VREG INTO/ PO. 2[5 s NC
P1. 3/ SSEL I NT1/ PO. 3[4
s XN RA800
P1. 4/ SCLK INT2/ PO. 4[38 5 100
P1. 5/ SMOSI TI 0/ PO. 5|2 IR RX QUT_RC o 1 2 1R RX QuT Vo LR
1
P1.6/SMSO  TIOL/ PO.6[L s NG 2
VE-L
CRITICAL 202
oM T
X1 + CA804
P/ N 33850633 0. 001UF
0 0%
NC 2 o
J 402
THRML -
PAD VSs
PLACE NEAR=J4800. 1: 5mm
PLACE_NEAR=J4800. 2: 5mm
PLACE_NEAR=J4800. 4: 5mm
PLACE_NEAR=J4800. 5: 5mm
RA805
10
14800 6 PP3V42 G3H LI DSW TCH R . ]é %U PP3V42 G3H 67 25 42 45 46 47 48 53 63 64 73 104
N_LI NE_W DTH=0. 3 mm
FF18- 6A- RléLAD— B- 3H ot rAGesg aav 02 ™ VELE R418006
F- RT- SM
CRI Tl CAL 6 PP5V S3 IR R 1 2 PP5V_S3 6 7 29 31 42 43 44 46 67 72 82 104
El Vi N NEGCW BTG, 2. B Vg V0
ok e wi T ragor
(e} 6 SMC LID R 1 2 SMC LID 45 46 53
pIE TToW 70z
ol WELE Ri87()8
o 5 6 YS LED ANCDE R 1 A 2 SYS LED ANODE 6 46
5 AL
[ Ve L
I R RX QUT 6 44
51850692
1 4805 1 4806 1 4807 14808
—/—o0.1UF ——0.1UF ——0.001UF —— 0.001UF
—— 10% —— 10% —— 10% —— 0%
5 16V 5 16V 5 5oV 5 5oV
X7R- CERM X7R- CERM CERM CERM
202 202 402 402
PLACE_NEAR=J4800. 1: 5mm
PLACE_NEAR=J4800. 2: 5mm
PLACE_NEAR=J4800. 4: 5mm
PLACE_NEAR=J4800. 5: 5mm

SYNC _MVASTER=K17 M.B SYNC _DATE=04/26/201(
TTILE

Front Fl ex Support

RO .
d} Appl e Inc. D
<)

NOTI CE OF PROPRI ETARY PROPERTY:
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8 7

Unused pins have "SMC_Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

U4900
DF2117RVPLP20HV

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

SMC PROCHOT_3_3_L 4

® MC Bl L_BUTTON L Q6 4 63

SMC_CPU_VSENSE
SMC_CPU_| SENSE
SMC_GPU_VSENSE
Py SMC_GPU_| SENSE am s 4
SMC_GEX_| SENSE
SMC P1V5S3_1 SENSE 46 49
e MC_CPUVCCI O | SENSE e 46 40
e 2V O L [my e 10
————=—X NC

= wp— M AN L (T 6 17 47
== VAN L s w747

a6 a9

a6 50

a6 a9

a6 a9

a6 50

o

%

OO 6 42 45 45 a7

6 42 45 46 47

5}

o
IS

58
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C5020 1 - ° R5000 — WARE BASESTRE 100K 10K
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1 — WAKE BASE=TRUE -
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wioss SME CPU HI I SENSE  — SMC OPU ML I SENSE 4 0 SMC_PROCHOT am e
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PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
46 41 40 39 36 3832 8" 3% 93 88 93 9% PP3V3 SO 46 41 40 39 36 a%“%z‘“g 3% 93 88 93 9, PP3V3 SO 104 73 64 63 53 47 46 45 44 42 25 7 6 PP3V42 G3H
547000737363 6125 54055 51 b 46 G 53 00073°73%63 6175 54 55 51 sboab %o
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J L J L J L
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33100
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ite: AL : B r
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OXAS) (Wite: 0x82 Read: 0x83) Battery (See Tabl e)
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— 2528 30 — 45748 [51 63 64 98
J L L L
Margi n Control SATA Redri ver X19 Tenp
w2901 ws10 J3401 SMC " Managenent" SMBus Connecti ons
(Wite: O0x30 Read: 0x31) (Wite: OxB6 Read: 0xB7) (Wite: 0x90 Read: 0x91)
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= = 56550 = §5%%e [s1 184 2327308%1%64"e3
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Bl = = 56530 = §5%3s |51
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( MASTER) (Address via ARP) 104 MAKE_BASE=TRUE — 103
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543 5 SVBUS PCH K — —  SMBUS PCH OLK Pagha SMC "A" SMBus Connecti ons 103 %0 % 4 = AKE_BASETRUE = i
59 52 18 ESSNBUS PCH DATA _ __ SMBUS PCH DATA gglgizgg NOTE: SMC RMT bus remmins powered and may be active in S3 state J L
BB, = = 86135730
% | . 82 89 93 55 54 50 49 52 31 30 20 25 24 3,07 o PP3V3 S3
Sensor ADC B
M key RS270')  ['R5271 ozLo
LED BACKLI GHT SMC " Tr ackpad (Wite: 0x32 Read: 0x33)
w701 (Wite: lefzsosead_ 0x73) U4900 118w 3/#?‘%“ 15800 — SMBUS SMC MGMI saL 18440 fon
(WRITE: 0x58 READ: 0x59) : . ( MASTER) 202 , , 402 (Wite: 0x90 Read: 0x91) __  SMBUS SMC NGMI SDA 104
52 9518 ¢ SMBUS PCH CLK — — SMBUS PCH CLK 18224° o o8 = 165°° *°
BE8Y = = t'% an g5 31 5,SMBUS SMC A S3 SQL — m?(lé/BgLEg_?NC A S3 sCL — SMBUS SMC A S3 SOL 2, )
99 62 18 _ _ $H %
Rl MBS POIDATA = = SVBUS PCH DATA Sty 46 45 31 SMBUS_SMC A S3_SDA SMBUS_SMC A S3_SDA — A DA 0
. i = e TR = 3s%ha [sa
| | J | L
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SDRVI 2. SB 'R5236 . An 33401 T29 SMBus Connecti ons
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o . .
5 e 19310 (Wit ope Feads 21 TEREREL SRS TR
o > . .
1i i : x94 : X .
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2 oshs | 2C DPSDR\IIA SCL _ 12C DPSDRVA_SCL a8|ss (Wite: 0x32 Read: 0x33) R5230" 'R5231
“——WARE_BASE=TRUE =
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" WARE BASE=TRUE = =
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= 53 [sa ( MASTER) Yaes,[ ], %6t (Wite: 0x26 Read: 0x27)
97 85 48 33 L,EKCE? ;%2_%% — 12C T29 sa 33 48 fos
PCH "SM.i nk 0" Connecti ons o7 a5 40 53 1 2C T29 _SDA — 12C T29 SDA % a0 os
MAKE_BASE=TRUE —_— 97
SMVB 1| L
190 91 89 88 85 84
R e ko R R RS 5920 SDRVI 2C. MO _
te: . 1 SDRVI 2C; MCL
(Wite: 0x30 Read: 0x31) R5234 1R5235
0
PCH R5210"| |'R5211 — SMBUS SMC A S3 SOL el 12%2 §o° DP SDRV " A"
. 2K 2K 5 A
1800 s =3 & A S3 spA el b, %gﬂé’ 9310
1716w 716w = 2 Ftan .
(WRSTER) WET . (Wite: 0x94 Read: 0x95)
| 2C_DPSDRVA — 1 2C DPSDRVA
o5 16 SML_PCH 0_CLK ﬁwmrcsamsmm SCL = & DPs SCL 008
Sl\'/(f B;SQE';TSLEDATA ss s | 2C DPSDRVA_SDA — 1 2C DPSDRVA SDA 48 85
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J
46 41 a0 39 36 38°32'33 38 83 88 93 9% PP3V3 SO
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L
PCH "SM.i nk 1" Connecti ons sMe R5260" 'R5261 CPU Tenp
4. 7K 4 7K
s
100 91 89 88 85 84 u4900 1/ 16W J/ 16W EMC1414: U5570
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Power Drop across R5400 at EDP becomes 1, 21W 100
0. 003
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£ For Production, Bnobn=36*18. 33A* R7050=3. 3V
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PLACE_NEAR=R7510. 4: 5NMR547O %’%%\é’ . &AZES_IJ\I_EAR:wQOO. ML1: 5MM
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GPU Proximty/ GPU Di e/ Left Heat Pipe/R ght Fin Stack

RTETERESE 0% S D S On ) Wl =SS MESO 1 2 PP3V3 SO GPUTHIVENS R
ke B, TS 2o [ cs550
u
PLACE_NEAR=U5550. 2: 5nm 7 R55511! IR5552
100 79T GPU_TDI ODE_ P PLACE_NEAR=U5550. 3: 5nm —‘|? g\ﬂ 105 %OOK
1 3 3
Detect GPU Di e Tenperature sl G\IAL_NDDEL=%NPTY 1 %’%EW yé-lf‘év
B U5550 - 2 2
0. 0022uF —— EMC1414- A
BT MEOP
oy 2 2| pp1 THERM/ A 7 GPUTHVENS THM L
Detect Right Fin Stack Teglea_latcxll'_e CRITI CAL . GPU TDI ODE N 3| ot ALERT* .8 GPUTHVENS _ALERT L
%35501 wGPUTHVENS D_P 2| op/ S TV “ipnrdl © SMBUS SMC 0_SO_SDA o1 5 10 50 58
BCB4 SOT732-3 3 SI GNAL_MODEL=EMPTY 5 | o2/ DP3 sveLk |10 SMBUS SMC 0_SO_SCL 6 31 45 48 80 98
----------------- 1 GN\D
"Pl acenent not e: ' (35503 L 0. oozz‘rf;% L 6
'Pl ace 6501 on bottom side BCB46BMXXH 8T
closetothe right fin stack. 2 R P-l ..... CheterT - ,
---------------- acenment not e:
20 GPUTHVENS D N PI ace U5550 on bottom side under GPU

Det ect Left Heat Pipe Tenperature PLACE_NEAR=US550. 4: 5nm
PLACE_NEAR=U5550. 5: 5nm

' Place Q6503 on top side under left heat pipe near GPu: Wite Address: 0x9
ST T T Tttt Tttt mm s s m s s s Read Address: 0x9

©0

CPU Proximty/CPU Di e/ PCH Proxi mty/LVDS Connector Proximty

R545770
so,11 g0 30,3030 A%, 1 PPBV3_ SO AN R S0, CRUTENS R
Mf_l%\gv ValTAGESS! :«;\léjr FEG. £
402 1 'R5572
DD %o(/)K
U5570 o
a0 2iomm | EMISETA o Not e: EMC1414 can perform Beta
- = -3 2 . .
R = CPU THERMD P orr—ooEr=erpTY DPL  THERM/ ADDR Conpensation for External Diode 1 only
o A o571 s ALERT- |y 8 CPUTHVENS, ALERT L
tect CPU Die Tenperature 0. 0022uF T
18"6’;|' 4 Dpzx% CApata SMBUS SMC B SO_SDA 15 0 31 00
CERM
402 _ 5 |ponespp3 svoLk |10 SMBUS SMC B SO_SCL 45 a8 51 98
100 o™ CPU _THERMD N v 5

Detect LVDS Connector Proximity Tenperature L Lo e e e oo
CRI TI CAL CRITICAL ~OUTHVENS D2 P "Placenent note: :

5@4%38(% 2 3 SI GNAL NDDECES%I\/PTY . 1 Pl ace 95?7.0 _urld?r_C_PL{ R
___________________ . 504 1 0. 00220F —
'Pllacenent not e: . BCB4GBMIXH cé
' Pl ace Q6502 on bottom side ) 2 402 .
'close to the LVDS Connect or . 10CPUTHVENS D2 N Wite Address: 0x98
------------------ Read Address: 0x99
Detect PCH Proximity Tenperature BEAGE-NEAREUREZQ: &: amm

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

T29 Proximty

100 91 89 88 85 84
46_41 40 39 36 35 35-2896 35 33 2 & PP3V3 SO

53100078°73° 6361757057555 368
- 1
R s, 5520
c1 260
. G 2 Cr
129 D e Us520
IS | =
100 51 33gry— 129 THERMD P — 100 51 3 T29 THERMD P 9 51 10 45y SVBUS SMC B SO SDA A1 g rol2 SMC Key THSP
NAE BASERTROE NOSTUFF CRI Tl CAL
98 51 48 ASEMBL scL ALERT|—B2 TP_T29_SENSOR_ALERT
'R5520
PLACE_SI DE=BOTTOM %&K DS
1/ 16W A2
s
PLACE_NEAR=U3600. B1: 2mm 21402 SYNC VASTER=K92 DI NESH SYNC DATE=09/ 24/ 201
1 2 100729 THERMD N Ther I Sensor S
l XW6520 £ PI acenment note: ! T e |
PI ace U5520 close to T29 router on BOTTOM side | | D
T T T T T s Ap nc. ﬂ!ﬂ?m_l—
Use GND pin Bl on U3600 for N |eg SIVB Bus B ple c
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Left Fan
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a5 @_SNC FAN O TACH

R5651"

45 [T)—SMC FAN 0 CTL

CRI Tl CAL
78171 3004

1 _

Fos2g I

R5655 402, 1

47K O
2o FAN LT TACH £
L ow 3o
VE- LF o

402

> 5660
/_v 2N7002DW X- G
Sor. 363
5Ty s FAN LT PWM

518S0521

87 73 70 69 68 65 54 52 47 41 22 § 7 sDPP5V S0

Ri ght Fan

fox
102 100 91 B9 88 85 B4
46_41 40 39°36.39 32 28 26 38 23 12 7 o PP3V3 SO

63780 73 72 62 61 57 54 52 51 50 49 48

R5665
47K

25 FAN RT TACH

CRITI CAL
J5660
78171- 0004
M RT- SM

SO

as @_SNC FAN 1 TACH

R5661"

100K

5%
1/ 16W
M- LF

402

45 TRy SMC FAN 1 CTL

5%
1/ 16W
ME- LF
402

z 5660
/_v 2N7002DW X- G
Sor 363
Tos s FAN RT_PWM

NMNE
[eNeNeNe)

GO

518S0521

I SYNC

MASTER=K17 M.B

SYNC _DATE=04/26/201(

TTILE

Fan Connectors
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®

BT RE OV

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

il

56 OF 132
e —
52 OF 105

2

1




PSOC USB CONTROLLER

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

KEYBOARD SCANNER

|
|
|
|
|
|
|
R5704 _ YPASS=U5701. 49: 50: 11 mm
| vesisoi e PP3V3 S4 2 0 bpava s4 PSOC BYPASS%M_48Y§6§§-$n701-4.3- B6%8
| 5% R N
| b’;gg‘g VOLTAGESS. sV 1C5704 |1 C5705 (1 C5706
— I00PF = -0 1UF 4. TUF
! R5703 3 W
| %%OK 02 402 &85
! e B J_
| 2402
| 10 5 qomSMC_PMVE_S4 WAKE L = WS KBD23
| s PLCKB L WS KBD22
| »» _BUTTON DI SABLE WS KBD21 ..,
| s s _Z2_HOST | NTN WS KBD20 ..,
| »» WB_LEFT_SHI FT_KEY W5_KBD19 5,
| «» WS_LEFT_OPTI ON KEY W5_KBD18 45,
| olwol<|olalal o] ool ~leolw|<|e
[T] NToR Tol IToR Yol BToR INVSR NS IS B O IS B B
! mr\\—cmmr\waovmoov
! Nlmlololololg>o|o|o|o|N|N|
| s _W5_CONTROL_KEY 1p2_300400400 aoacooa p2_2/42 W KBDI7 o 53
| s o Z2_KEY _ACT L 4p2 1 CRI TI CAL P2_0[L_W5_KBDI6N -,
| NCx—3P4_7 oM T P4_6|40 KBD1 53
| » mm—IPAD_VBUS EN 4pa_ 5 Us5701 P4_4lze WS KBDIA o
| o ~Z2_ DEBUG3 9pP4_3 CY8C24794 P4_2[38 WS KBDI3 ;.
sas Z£2_RESET P4 1 M.F P4 0|37 __W5_KBD12 o s
! s _PSOC M SO 1p377 (SYM VER?) p3 6[36__Ws KBDI1 .,
! PSOC F_ CS L 4p3 5 P3 435 WS KBD10
54 & 6 53
' - . JPSCC DS 1p3 73 33752983 P o[ VB KBDO ..
| sa s _PSOC_SCLK 19p3~1 P3_0[33 WS KBD8 o s
I oo _Z2_M SO up5”7 P5_6[22 KBD7 .
| sas Z2_CS L 14p5_ 5 P5_4[31 W5 KBD1 o s
| o o _Z2_NOSI 13p5_3 pP5_2[30 WS KBD2 o s
! =+ 22 _SAK P51 i o o ~oowaso P5_012 KB o 53
1110 L THRML
|
. N T P e
ORI ETATS TR TS e ®
| HENEEEENENEERE 1
| TP_PSOC SCL WS KBD4 o w
| TP_PSOC_SDA WS5_KBD5 o s
| s _NC PSCC P1_3 = W5 _KBD6 6 53
| TP_I SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| | SSP SCLK/12C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN
| 2e _USB TPAD P 1 2 .USB TPAD R P TP P7_7
! 116w . (PP3V3_S4_PSOC)
| Mios" = -
| 1 C5702 |1 C5703 [+ C5701
| R527402 —L_ T00PF 0. 1UF 4 7TUF
02e _USB TPAD N __ 1 2 1USB TPAD R N - &% = 8y 20,
| 505 2 CeRM 2 X7R- CERM 2 X5R
| 1/ 16W 402 402 603
Vios"
! BYPASS=US701. 22.19:5 m) e
[ = BGPASSSBT 1. 2ByPRSE-(BY01. 22: 19: 11 mm
|

53

oD SMC LID |

TPAD Buttons Di sabl e

BUTTON DI SABLE

CRI TI CAL
G701
SsveNSEEATE

Ay Tg

[
5
2[G™ Sit

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

THE TPAD BUTTONS W LL BE DI SABLE
WHEN THE LID IS CLOSED

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

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

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

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

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

SMC Manual

Left shift,

option & control
Keys ANDed with PSOC power

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

72 54 53 46 7 6

a6 45 6

Keyboard Connect or

72 54 53 46 7 6

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

R5714
470

s W5 _KBDI5_C 1 2
1%
1/ 16W
ME- LF
402

PP3V3_S4

&

I

32

29

W5_KBD1

53 6

28|

W5_KBD2

53 6

27

W5_KBD3

53 6

26|

W5_KBD4

53 6

25

KBD5

53 6

24

KBD6

53 6

23

KBD7

53 6

22

KBD8

53 6

21

KBD9

53 6

20|

KBD10

53 6

19

KBD11

53 6

18|

KBD12

53 6

17|

KBD13

53 6

16|

KBD14

53 6

15

KBD15_CAP

14)

5 KBD16__NUM

13

R5715
» W kBDI6N 1 10K,

1%
1/16W

402

R5710

KBD17

53 6

12|

KBD18

53 6

11

KBD19

53 6

10

KBD20

53 6

KBD21

53 6

KBD22

53 6

KBD23

53 6

KBD_ONOFF_L

SMC_ONOFF_L 1 2
5%
C5710 VLR
0. 1UF 402
© T20%
10V 2
CERM
402
PLACEMENT_NOTE=NEAR m;I

Reset & | sol ati on

keys conbi ned with power

PP3V3_S4

sae W5 _LEFT_SHI FT_KBD

CRI TI CAL «

VDD

Us750
SLGAAPO06
TDFN

IN A1

()
3[in A2 Li_\OUTA

WS _LEFT_SHI FT_KEY

U

button cause SMC RESET# assertion.
to isolate when PSOC i s not powered.

53

7|l N A3 B2
TP
ws WS LEFT_OPTI ON_KBD shne 1) e | WS LEFT OPTI ON KEY o
oo B
n [<2]
L Pull-up in US010.
SMC_TPAD RST_L g e
CRI Tl CAL « 1 8517U'§5 201 1.0k
VoD ¥ =
U5755 3 = ssvoniSECE |1y
SLGAAAPOO6 —
2linpar TN s[g¥ s
Q12 y
SN a2 b\ aur a4 SMC_TPAD_RST

526 W5 _CONTROL_KBD

8 W5_CONTROL_KEY

7]IN A3 B2
U
QUT_B|
6 (I N B1L
) L/
ao PR
n o

53

LEFT_SHI FT_KBD

LEFT_OPTI ON_KBD

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

CONTROL_KBD

plvlolslololylolo

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOO(B|

—..—NC 31@

F- RT- SM

FF14- 30A- R11B- B- 3H
J5713
CRI Tl CAL

518S0637

ISYI\C VASTER=K92 ERI C SYNC DATE=10/ 11/ 2010
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

PP5V_S4 P18V555 1

SW TCH_NODE=TRUE'

o

Z2_BOOST_EN & s

R5§05 Vggg\% §5 P18V585 " ’\\I/LF3010AT- SM HF
i :
VIN
1 US805 rg|a4
TPS61045
3 N
NCx=—Po CTRL
1 C5817 CRI Tl CAL
L L350 8
T 180 THRML g o)
BR PAD &
02 503

o ~ ©

Keyboard Backlight Driver & Detection

1oa 67 73 70 59 o8 65 52 47 41228 7 g CRI TI CAL
L5850
oo 5 PPAVE SO 10UH 0. 58A- 0. 350HM
“0q4163%80°73°73%63%61 "5 5351 50°4d 48 1 2 KBDLED SW
KB BL 1098AS- SM
R5853*| 5850 : NobE=
470K 1TUF —— hal
5% (Y p— N
1/ 16W 18
MELE YXBR 2
4022 402-1 CRI Tl CAL
SMC_SYS KBDLED . 6|cTRL LED|
To detect Keyboard backlight, SMC will 1%8‘3'54 KB_
tristate and read SMC_SYS_KBDLED: A lLJ%%gl
If LON keyboard backlight present EZ'AEEV DFN
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRML
10K GND  PAD
1/ 18% o ~
CLF
402,
(SMC _KBDI ED PRESENT 1)

| PD FI ex Connect or

Keyboar d Backl i ght Connect or

FF18-

s SMC KDBLED PRESENT L

CRI TI CAL
KB BL

J5815
4A; RITAD- B- 3H

15| J5815 pin 1 is grounded
2l 5| on keyboard backlight flex
3
-
0
51850691

55" PP18V5 S4 .
24 Ro806 THITEIE
2 PP18V5 S4 R 1 2 : 55\%6553%(2)28
BO520WBXG VAl TAGESTS! 5V %ﬁ?‘é’ 2253 46 76 _PP3V3_S4 y PP18V5_S4 6 54
402
'‘R5812
C5389}3§ A i s Z2_CS L 9 Z2 KEY ACT L ..
ST S iliew s s Z2_DEBUGB 56 Z2_RESET o5
W) ss s Z2_NOSI o6 PSOC F CS L &
5819+ + C58 we_Z2_M SO o0 Pl CKB L 658
1;;0'5 -— =00 oo _Z2_SCLK Py PSOC M SO
N S 3 s« _Z2_BOOST EN PSOC_MOSI
'R5813 603t g ¢ R5800 ., z2 HOST ININ b PSOC SCLK ..,
196° 55 50 40 45 32 31 50 20 25 24 35,07 5, PP3V3_S3 1 2 PP3V3_S3 TPAD 56 SMBUS SMC A_S3_SDA; 51 45 45 55 o8
syl 5% 1 RS\ BrES. 36" M o0 SMBUS_SMC A _S3_SCL s 51 45 15 55 a0
,462 %/}/:}E\él VOLTAGE=3. 3V o0
NO STUFF =+ Z2-CLKIN i
516S0689 L

ISYI\C VASTER=K92 ERI C SYNC DATE=07/ 27/ 2010
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w5040 40 32 91 30 20 25 24 15,07 5, PPBV3_S3 BYPASS=US920. 14: 13: 8 mm

C5926 1 1 C5922 3 -
12%\%_— pum— gdg%UF , VDD VDD_T O R5912091 R591205K1 NOSTUFF
58 ’ ’ Ly oS 3 fe U5920 1/ 28 1/ 200
BYPASS=U5920. 14: 13: 8 nm R59120ﬁ1 NCX- L1 S331DLH M M R5923
LGA
8
L w28 2 heserven cs| £ SMB 1 2C SEL | 120 2 SMBUS SMC A S3_SDAm o st a0 as os o0
201, 7 CRITICAL.J; SMs ADDR SELECT v
a5 a5 (T} SMS | NT_L 11 || NTL SDA/ SDI / S| 6 1 2C SMC_SM5_SDA R 201
TP_SMS_| NT2 9 |I NT2 SCL/ sPcl 4 12C SMC SM5_SCL_R
L~ GND— A R5922
FREE R591201|< 1ar 2 SMBUS SMC A S3_SGhmo ot as s o0 o0
33850687 s00 3%
1/ 20w 1/’\%)W
PLACEMENT_NOTE=See schenatic for orientation. 2B, 201
= SMS_ADDR_SELECT=0 Addr: 0x30(W)/0x31(Rd)
Desired orientation when . SMS_ADDR_SELECT=1 Addr: 0x32(W)/0x33(Rd)
placed on board bottomside (view thru top): NOTE: SDA and SCL have internal pull-ups to VDD IO
+Y/\
+X Front of system
+Z (dn)
\

Circle indicates pin 1 |ocation when placed
in correct orientation

SYNC MASTER=K92 DI NESH SYNC DATE=06/02/ 201

Di gital Accel eroneter
BTG NOVEET
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72 71 48 45 20 25 24 23 22 20 10 17 7 o PP3V3_S5

'R6101 (51001 | CRI TI CAL
3;,3K 0.10F L VDD
16W Qg;z
2402 ) U6100
64MBI T
- oo SPI_MB CLK 6 | SCK sac Sl s SPI_MB Ml me
SST25VEr064C
a SPI_MB_CS_L 14 CE*
T o w [ ve solz  SPI_MBMSO pyu
s I SPI ROM USE_M.B 74 HOLD*
NOTE: |f HOLD* is asserted vsS
ROM wi Il ignore SPI cycles. ]

SYNC MASTER=K92 BEN SYNC DATE=05/27/201
R TP ——
SPI ROM
ST TN : |
d} Appl e I nc.
®
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5

7141 32 25 22 20 16 7 PPLVS_SO

R R S8

PP5V_S0_AUDI 0@5 s

DI G TAL M C DATA LINE pAUD DM

C_Sl
P AVP CNTR . @ AUD_GPI O 1
MAC SPKR AMP ONTRL . « @ AUD_GPI 0 2

W N SPKR AMP CNTRL

95 16

PP3VS_S0 am § b R e e
2001 1 C6201 PP4V5_AUDI O ANALOG (st s
. 7%)!; 98%47UF CRI Tl CAL
XaR 2 2 %K 6203 . C6205 1 1 C6206 C6207 1 C6208
85 485 0. 470F L 0.4 — ——IiF AT —— —— IO
1 06202 1|. 1 wor T éﬁf .
= JOUE 1= 202 202 402-1 202 805
GND AUDI O HPAMP %g‘\’f’z——* s 57 GND_AUDI O HPAMP
9 57 POLY- TANT
o o oy PPAVE_AUDI O ANALGG N ) CASE-B2- S of & ¢ & 2l BHAC5o*¥6 7P RRIRI VR
o C6209 C6210 = D AUDI 2
1 2. 2UF 2. 2UF D VA REFVA_HP VA GNI UDI O CODEC &; 55 62 206
5662790 623 S 8% VBI AS_DAC 29 |vei As_pac [g%%}/\ﬁ
19 205 T —|_ M CRI TI CAL HPoUT_L| 38 MN LI NE W DTH=0. 30MM M N NECK W DTH=0 AUD HP_PORT_L o 57 %
Liew CS4206_FP 44 VHP_FILT+ HPOUT_R_40 M N LI NE W DTH=0. 30MM M N NECK_ W DTH=0 AUD HP PORT_R 1
2402 CS4206_FEN a1 we_mar- U200 = = = = oo 5o =0
QZZOBB HPREF|_39 M N LI NE_W DTH=0 20MV M N_NECGK_W DTH=0 AUD_| NT_HP_REF Pon]
DAL 2 eGPl co/ DM C_SDAL LI NEQUT_L1+| 35 TP_AUD L2
12 |cPI m//ggucr_s%zz LI NEOQUT_L1-| 34 TP_AUD_LO2
14 Pl o2 LI NEOUT_R1+| 36 AUD L2 R P 60
15 |ePi a8 LI NEQUT_R1-| 37 AUD LO2_R N %;§°,DOLFE SPKR AMP (FC/ LFE)
1
25 O T 13 |SENSE_A LI NEQUT_L2+| 31 ﬁgg t% ||: E @so 100
Cs4 LI NEQUT_L2-| 30 %
BATSAXV2TI CS4206_FLYC | o bion Ll NeQUT_res| 32 AUD LOB_R_P o e MER SPKR AMPS (L2/ R2)
w @ AUD_GPI O 3 06211 : 1 CB212 s Jrive LI NeouT_Fe- |22 AD LB RN oD =
2 Z%JI; . 42 [FLYN
a2 M o8l Asl_16 AUD_CODEC M CBI ASpm o XV\BS’\%OJSI GNAL_ MODEL=EMPTY
402-LF
3 |VL_HD AUD HP PORT L 1 2 AUD HP_ PORT L_P.
« [y AUD_SENSE_A (54206 _FLYN voou]_28 VooVl 66
E M N_LI'NE "W DTH=0. 20MV '\C X\MZOZ
1 e M N-NECK_W DTH=0. 15MV GND AUDI O HPAMP 28
- = — 1532 AUD HP_PORT L N,
LI NEI N_L+|_21 AUD LI L s
o> HDA_BIT_CLK 6 |BiTaK LN G AUD LI_C %
o5 10 ry—HDA_SYNC LI NEI N_R+|_23 AUD LI _R am =
[ 10_|sync
o5 10 ¢oom—HDA_SDI NO 1 2 s AUD SDI _R 8 |spi MCIN_L+_18 AUD M C I NL 6 100
W\/ 5 |spo MO NL-[ 17 AUD_M C_I NL %52  EXTERNAL M C | NPUT
| 11 Aresere M O N_R¢|_19 AUD M C INR & o= w0
o5 10 rmy—HDA_SDOUT | MC N R| 20 AUD M C I NR ame=w | NTERNAL M C | NPUT
9 16 [T HDA RST_L
61 AUD SPDI F I N 47 |SPDIE IN
™ - VREF+_ADQ_27 CS4206_VREF_ADC
" CS4706_SPDI E_OUT a8 lspor F_aur VR VPBER, 70 NC Re205
o oy AUD_SPDI F_QUT 1235, R6203" M sal 4 CODEC_ DM G LK 33 2 AUD DM C CLK gne DG TAL M C CLOCK LI NE
1/510/L°\év 100K 1/510?\9
Vo5 11860 THRM PAD AGND Vo5
MF- LF
402, ~ o
N b CRI TI CAL CRI TI CAL
062130'3:1, ;1C(f)3214
L NOSTUFF %g"f;_\ .
- 10RGZO4 CASE- R HF ERSE 850w
5%
1/16W
MF-LF
2402
52 58 57 GND_AUDI O CODEC
GND_AUDI O _HPAMP
VA_TAGE=0V
M N_LI'NE_W DTH=0. 60MM
M N_NECK_W DTH=0. 20MM
L6251 AUDL 9 4 ﬁ\! RESEULAT(R
FERR- 220° OHM PPLE P/ 53S 4
6%\/&!\/5 1YYYL2___PP5V_AUDI O HPAMP,,
0402 VOLTAGE=SV
M N_LI NE_ W DTH=0. 40MM
L6250 M N-NECK-W DTH=0. 20MVi LJ6201
FERR- 220- OHM MAX8840- 4. 5V
&« PP5V_S0_AUDI O 1 2 AUD 4V5_REG | 1in YN ourls PPAV5_AUDI O ANALOG o 5
R6250 0402 ML CLRE W DTHEQ. 40 CRI TI CAL M N LINE. W BTH=Q. 40MM
1K M N_NECK_W DTH=0. 20MM spl4 3 M N_NECK_W DTH=0. 20MV
4641 a0 g0 36 320333 3% 92 28 %3 %, PP3V3_SO LAAAZ AUD_REG SHDN L 3SHDN* . F
54703073773 63 61253 54 53 51 sb°49 35 ) — . MAXB840 BP Mty
i M N_NECK_W DTH=0. 15MM C6254 1
s C6251 1 16252 N - ’ i 1UF
16250 18 — —— 0, 001UF H BT
—4 0. 1UF 18 5 5 580 X5R 2
T, 8% X35 o5 402
X5R
402-1 X V\B
sgoo ISYNC VASTER=K92 KAVI THA SYNC DATE=077 30/ 2010
Lgg2 GND AUDI O CODEC 57 58 62
J_ MN L%EOW DTH=0. 50MVI AUDI O-I CO:EC
L M N_NECK_W DTH=0. 20MVI
= XV\BS“%51
1 2 GND AUDI O HPAWP o 5o . Appl e I nc.

M N_LINE W DTH=0. 60MM
M N-RECK-W DTH=0. 20MM
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4

5

20K OHWVB

€8D§c5 RIN =
[N = 20R 8;‘( VIN = 1.14 VRVB

N
Ry L
RS300 B
UD LI _LF zH'l AUD LI L o -
o D

" AUD LI | NL 1
@_m_ W BTHES: 2MM 1w M RERERR-YY BFHE: 3 10%
R6301! . (8301
21. 5K L 820P]
pashs T i
402, oo

&35
3. 3UF
z}lu AUD LI _C D

o A PR B T
R 18y
'R6303 N
19
1/16W
NOSTUFF
2402 R6305! 1 C6304
2L.5K —— 8g0PF
W 2 290,
402

wwms -GND_AUDI O CODEC | AN
| T L

R6306 &305"

787K  AUD LI _RF 2)[e1 AUD LI R o -

C

o AUD LI | NR 1A
M NERESR-W BYHES: 3WM 1% M NERESR-W BHEE 2MM 11
i - 1/°16W = 10% -
MEZLF 18V
402 TANT
SMA- HFL

—
SE- TO- DI FF CONVERTER
|, TL CAL
Fa RE993 RE354
w s _AUD_HP_PORT R zH.l AUD SE DIFF_IN 1 2 AUD SE DLFF INR 1 2
10% 1/110/50W ]Jllﬂ/GDW
16V M- LF VEZLF
TANT 402 402
SMVA- HF1
AUD_GPI O 2
@ 57 60 B
B4
F VN AUD_LOL_R P
U6350 — " e
Ve 4253
CRI TI CAL
R6355
2. 21K
Vios~ R6357
AUD SE DIFE_P_I NV 15 21K
1/ 18w
R6358 Vaos"
2. 21K
’\/1\7//\/
1/ 16W
Mios™ R6356
AUD SE DIFE_N_I NV 15 21K
1%
1/16W
M- LF
402
< __PP4AV5_AUDI O ANALOG
1
R(:‘»32~'-310K al CRITICAL
1o Rl _ MAX4253 W\n\c NAGTER=KOZ. AUDI O SYNC_ DATE=06/ 16/ 2010
LY Vi oS AUD LOL_ R N
6350 1 1 06351 402, U6350 = — D % w0 AUDI O LINE IN
a7ue L L g a70F AUD SE DI FE_VBI AS 1N DR RG TOTEER g |
o3 2 180 W NERES W BT 22w * D
X35 X35 R6351! CRI TI CAL S Appl e I nc.
Rk agg? :
11860 7 16% NOTI CE OF PROPRI ETARY PROPERTY:
NFE(BEZ 2 gMQTHFl THE | NFORMATI ON CONTAI NED HEREIN | S THE
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HEADPHONE AMPLI FI ER ( AK4201)

APN: 35352347
VOLTAGE GAI N: 1. 53

PLACE C6500 & C6501 NEAR PVDD PI N (5)
PLACE C6503 NEAR AVDD PI N ( 3)

o PP5V_AUDI O_HPANP
C6503 CGSOOi 1 C6501
0.1UF - ~i0UF L g 0010F
Wy %8¢;|'_-; iy
X5R X5R CERM
402-1 805 402
(] n
Zz
Us500
AK4201EU
s (s AUD_HPAMP_| NL_M 1N 2 AUD_HPANP_OUTL o
- m@ AUD_HPAMP_I NR_M 12 | N FSR-FeANMRo 12 N RN STEES. 30 —
8 | ponr o6 AK4201_CN
cpl 7 M N-NECK-W DTH=0. 20MM
R6g01 pveg] 10 CRI TI CAL
SO AUD GPLO 1  1aNA2 AUD HPANP MITE L o 2 1 C6505
5% 3 3 THRv =3 TUF
1/16W > PAD S 18
M- LF Al 2 10V
402 <|o| o =] }82‘2
- £ [Aka201 cp AUD_HPAMP_QUTR o o
N M NTITNE_WDTH=0. 30MV
; M N_NECK_W DTH=0. 20MV M N_NECK_W DTH=0. 20MV
|
R6500" g
ook ;
s : R6516! |'R6526
402 21K 21K
2 1% 1%
CRI TI CAL %,{zlf‘é’ %,{zlf‘é’
1 C6F504 402, 402
2 1 L6535
%35 FERR- 220~ OHM 2. 5A
57 GND_AUDI O HPAMP 1 2 AUD LO G\ND R oo s o
0603 =V
M N_ LI NE WDTH=0. 60 MM
M N-NECK-W DTH=0. 20 MVl
'R6531
13. 7K
1%
1/16W
i
2 R6530 X501
AK4201 VSS2 124K 2 AUD LO FDBK 1532 AUD LO GND R am -
M N_LTNE"W DTH=0. 40MM
M NZNECK_W DTH=0. 20MM 1 Wew
M- LF
402
R6510 R6511
o o> AUD_HP_PORT_L A3, 1K L 2AK, AUD_HPAMP_OUTL ., o,
/78w /78w
M- LF M- LF
402 402
CRI TI CAL
C6511
AUD_HPAMP_I NL_M 18|0|PF
o 12
oD {|
5%
50V
CERM
402
CRI TI CAL
C6521
180PF
, AUD_HPAMP_| NR_M 1|2
o {|
5%
50V
CERM
402
SYNC MASTER=K92 KAVI THA SYNC DATE=10/ 22/ 201
e —
R6520 R6521 AUDI O HEADPHONE OUT
; TR TOTEE
mm_AUD_HP_PORT_R A3 71K 2K, AUD_HPAMP_OUTR ., o, q
e R d} Appl e | nc
ok? s °
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6 5

5X MONO SPEAKER AMPLI FI ERS ( SSM2375)
APN. 35352958

GAIN = +3 DB (BR, FL, FR, LFE), +9 DB (BL)

FC ( SPEAKERS BL/ BR) ~737 Hz
FC ( SPEAKERS FL/ FR/ LFE) = ~90 Hz
. PP5V SO AUDI O AMP L PLACE C6611/C6612 CLOSE TO PVDD PI N
L6610 IGaL
FERR: 1000- OHM (&doz%uz CRI TI CAL 1
AUD_HP_PORT_L_P | , SPKRAMP_BL_IN_L_ & T 065‘37%'2: 1, 1 %}
o Y Yy i C
0402 AN cr T OAL 2T e g;gl
Gt 23 PO el 282 1
éﬁ’&% SPKRAMP_BL_OQUT P
FERI% 61(30101 OHM (& Il%L p Bl c3 - :
X N T0027UF 100_SSMR375BL_I N | N T+ W RERERR=W BTFES: 28 W
. AUD_HP_PORT_L_N 4 (Y YY"\ 2 SPKRAVP_BL_IN_L_ AT SSM375BL IN N __ Al our-[B3
L6601 oo , A2l A3 |BL GAIN SPKRAVP BL_OUT N o ¢ o
FERR- 1000- OHM Gos"  R6602 NOSTUEF eoce B2 ¢ EhE- :
1
o APS02 I (YY\. AR IO2L A 6002 |'R6600( qn 6L
0402 NOSTUFE 5% 18% —_ 2% sw 5} 18Y
EEPA AR O, S B D860 i BT S i WD
59]}/]523 402 205 2402 402,
2 1
N
BAT5AXV2T1 +
0 AUD_SPKRAMP_MAC SHDN L
s PP5V_S0_AUDI O ANP L PLACE C6625 CLOSE TO VDD PIN
FERRL6190200 o | L PLACE C6621/ C6622 CLOSE TO PVDD PI N
AUD_LCB_L_P X , sPkravp_FL_I N_L_pO- 022LF é:gg T2| 20?_ ) %g 1
w0 57 (> Y Yy B
0402 26 CRI TI YAL 100t —= —— {1
03(5\,4 ¥ E%ALY z 2 4?55{ 1
L6621 AL éﬁ/@é& s SPKRAMP_FL_OUT P
ERR-1000- OHM 0. 022UF w| _SSMR375FL_IN P Bl o+ C3 M N-RESEW BIFES: 38 T
P AUD_LOB_L_N LYY Y2 SPKRAMP_FL_IN.L_N"'y H 2 —SSMP375FL NN AL o ol -
0402 b,
L6602 0% . AZsor aNA3 TP FL_GAI PK FL_OQUT N
AUD GPI O 3 FERR- 1000- OHM ) RE60L! eocel B2 CRECRT
L L (YYY L2
v D = 100K —
ERBPAUBBYBER B FHhl EROMEEN M:lé}z@’ ©
w _AUD SPKRAMP_ W N_SHDN L 2
o PPSV_SO_AUDIO AMP R | L PLACE 08631/ 06632 CLOSE TO PVDD PIN
L6631 M (& Spk anp placed on the top side(flipped from K17) CRI Tl CAL
AUD LOL R N FER(R‘-Y]:%OYOiCHSPKRANP BRIN L NO 0027 UF To prevent criss cross routes, the N and P are swapped on the input and output C6632 1 1 %3_1
100 55 TR - 1 2 — = = 1]|2 X
) 0402 b cRI T BAL R e
50V paLy- FaRY 2 2 % gil
CE2 2012-LLP
SPKRAMP_BR OUT N
FERI% 990300 OHV E - Bl Cc3 - :
3 : 0.0027UF 100SSMR375BR | N N I N T+ WM RERESR-W BYFES: 38 W
o 30 Pt R P 1YY Y 2SPKRAMP BRINL P "7 100 SSMR375BR IN P ALy o B3
0402 %folé A21gpe caaNA3_| TP BR GAI SPKRAMP_BR OUT P oD ¢ e
G2 encel B2 ENECR= :
o0 _AUD_SPKRAMP_NAC SHDN_L w0
3
wo PPSY. S0 _AUDIO AW[f - - PLACE 06641/ 06642 CLOSE TO PVDD PIN
pk anp pl aced on e top side ip
FERE M C6644 sek | d the t de(flipped fromK17)
AUD LGB R N - 1000- mSPKRANP FR IN L N 0. 0I2I2UF To prevent criss cross routes, the N and P are swapped on the input and output C&TGIEALl N 1
— — 1 | ‘ ] 2 - . — 1 2
’ 0402 Jobe o 100UF == —— Wl%é
L CRI TI OAL 23
6402 2D CASE- AL1 202-1
%{ %@é}% SPKRAMP_FR OUT N
FERRL 6195'00 l Bl Cc3 - :
0. 022UF 100 SSMR2375FR | N N | N T+ M NERESCW BHES 28 W
R AUD LOB_R P LYY Y SPKRAI\/P FRINL P 9 P99 e aNP37SFR TN P AT oores
o %Igl\é A2spr A3 | TP FR GAl SPKRAMP_FR_OUT_P
X7TR B2 i - .
« _AUD_SPKRAMP_W N_SHDN_L osez ao
3
no BRSY SO AUDLO AME R - - PLACE 08651/ 06652 CLOSE TO PVDD PIN
L6651 | LSpk anp placed on the top side(flipped from K17)
FERR- 1000- OHM 0 OZZLﬁ: To prevent criss cross routes, the N and P are swapped on the input arld output CRI Tl CAL| 1 1
e AUD_LC2_R N LYY Y 2 SPKRaVP_LFE IN.L_N 0 0% C6521. /1%5
o 0402 JAS CRI TI 8AL 20—~ —— 169
257 SRy 2 5 1
0>§;/0R2 CASE- AL1
665 ICAL SPKRAMP_LFE _QUT N
FERR- 1000- OHM 0. 022UF 1 SSMP375LFE IN N Blj our+| S8 M NERECR-WY BIFES: 28 W
o 57y AOP-LR_R P 1 0 SPKRAVMP_LFE IN.L_P ™, e 10 SSMR375LFE IN P ALy our- [ B3
0402 10% A21gpe caNA3_| TP LFE GAI|N SPKRAMP_LFE OUT P oo ¢ o
X7R B2 I -
o _AUD_SPKRAVP_W N_SHDN_L o0z ao | F
3|

ISYI\C NMASTER=K92 KAVI THA SYNC

DATE=10/ 22/ 201

d} Appl e I nc.
®
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5 4

2

1

@s
@s

AUDI O JACK 1 LO HP JACK,

SPDI F TX

M C CONNECTORS:

single anlg mic + 1 dig mc

CRI Tl CAL
L6700
FERR- 1000- OHM APN. 518S0520 J6780
AUD _CONNJ1_SLEEVE2 1(YYY L2 HS M C HI . 781J%T—_QM003
MR OFES 20 0102 o 5
o R6701 o N
AUD_CONNJ1_SLEEVEDET L 0K, AUD_J1_SLEEVEDET R - MC 3
M N TTNE_W DTFED. 40VM WAAY; oD ‘o)
M N_NECK_W DTH=0. 20MV ’agAuLlFl iew Bl_MC SH ELD 25
3o
L6702 BI_MC P
,PP3V3_S0 FERR- 1000- OHM - ) 5
APN 514- 0632 1YY Y L2 AUD J1_PERI PHDET R . O
0402 o>
? L6703 L
SB7Gb rerk 8695 orm L
SP - - K20 AUD_CONNJ1_TI PDET 1YYY L2 AUD J1_TIPDET_R o =
o RT VRAOE WhTED 57
o 6 04 | TI CAL APN: 1 21
ucoraE, 5 FERR-220- G N 518305 ——
DETECT FOR PT
1
Er—— AUD CONNJ1_ 0T| P YYY L2 AUD_HPAMP_OUTL oD - 36783
J o 1 | M N-NECK-W DTH=0. 20MM 0402 L6783
L6705 600- OHM 300VA 78171-0004
3 TI CAL M RT- SM
noro 3 FERR- 220° o @mAUD DM C LK 1YY Y L2 —20
SROND AUD CONNJ1_RI NG LYY Y L2 AUD_HPAMP_OUTR o 0402
AUDI O M N-NECK-W BTEED: 30MM 0402 L6784 EIY
AT VINL L6706 CRITI CAL 600- OHM 300MA |, AUD DM C CLK_BK 2
o
V{\E B- voc| 8 FERR- 1200- GHW 200MA - g AUD_DM C_SDA1 LYY Y )2 . AUD_DM C_SDA_BK Io
c- an|9 LYY Y L2 HS MC LO @ - 0402 s AUD_DM C_PWR_BK i
COPERATI NG VOLTAGE 3. 3 L 0?67 | CAL 600-L06—|ZA-83500NA 6
POF FERR- 220- O—H\% -EI 91 83 83 93 31 PP3V3 SO 1 2 |
10 Y YN O
AUD CONNI1_SLEEV LYY 2 AUD LO GND R R i LA O R 0402 il
SHELL 11 M N LT NE_W DTFF0. 0603 &
12 M N_NECK_W DTH=0. ZONM
SHI ELD 13
PI NS
AUR_SPLEF_CL am SPEAKER CONNECTORS
OM T_TABLE - 518S05
8§('g'7%% ,| CRITICAL ,| CRITICAL CRI Tl CAL CRI Tl CAL
1 06700 ESDALCE-1BMR DZ6700 DZ6702 DzZ6704 J6781
—1 SOD882 6. 8V- 100PF 6. 8V- 100PF 6. 8V- 100PF XWh701 78171- 0004
2 %8‘\’7’ 402 402 402 SM M RT- SM
X5
CRI TI CAL CRI Tl CAL CRI TI CAL
w06 PK FL P
= D%/6170P}: : D%/6170P% ; D%6170P% : L 63% 2 - S% SPKRANP EL_QUT N i g
6. 8Vv- 00402% 6. 8Vv- 00402% 6. 8v- 00402% 50 6 (TR SPKRAMP_BL_OUT_P 35
1 1 | - (p_SPKRAMP_BL_OUT_N ZD
NOSTUFF NOSTUFF
a ﬁm@_gws%usguﬁﬂuu O JACK L C6783 1 1 CB7 +—0
MN-REGK W DTH=0. 20NV 100%!\:)]—: f— :EL%%OP 1
5i —
PART NUMBER | Qrv DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON el | NOSTgFZF 2 |2 grm
3770112 1 ENC supr essor DX6706 100P'ui, p——— .,/9
58V 2 2 gOV
CERM CERM
402 402
gP|='3v3 so
APN. 514 0633 AUDI O JACK 2 LINE IN JACK, SPDI F RX 1
L6751 APN: 1 72
cm? CAOL FERR: 1000- OHM 518306 CRITI CAL
AUD CONNJ2_TI PDET 1YY Y L2 AUD J2_TIPDET R .
SPDT] ,§ R§< k20 = 76188806
DETEcr F(R PT L6752 M RT- SM
swoH 2 FERR: 1000- OHM —10
A e 1 AUD CONNJ2_TI P 1YY Y L2 AUD LI I NL oo
RaT> 3 ™M N_LTNE_W DIFE0. 40MV 0402 SQSESPKRANP FR OQUT_P 1ly
M N-NECK-W DTH=0. 20MVi SPKRAMP_FR QUT_N 2
A oo 4 L6753 0 ¢ I 0
AUDI O FERR- 1000- OHM w0 o (rmy SPKRAMP_BR_OUT_P DS
AUD CONNJ2_RI NG LYY )2 AUD LI | NR . o « (ry-SPKRAMP_BR_OUT_N FEDS
A—vo]-S N N TINE W DTTED. 400V D w06 SPKRAMP_LFE_OUT P 5
7 M N-RECK-W DTH=0. 2004 2102 E SPKRAMP_LFE_QUT_N slo
NNV | e el L6754 © o D o
c- vaur 600- OHMW 300VA
CPERATI NG VOLTAGE 3. 3 AUD_CONNJ2_SLEEVE 1Y 2 AUD LI GND oD —o
PG: M N_LI NE_ W DTH=0. 40MM 0402
M N-NECK_W DTH=0. 20MV £
HELL ?0 R617055 =
S| % AUD_J2_OPT_QUT LAAA2 AUD SPDIE I N o 57
Soe [12 8w
o750
S 1V
X8R CRI TI CAL CRI Tl CAL CRI Tl CAL
DZ6753 Dz6750 DzZ6752
ESDALCS- 1BM2 % % ESDALCS- 1BM2 % 6;,8V- T00PF

CRI TI CAL

Dz6751 L’
6. 8V- 100PF%
402

GND_CHASSI S_AUDI O JACK ; «

SYNC DATE=11/02/201

ISYI\C NMASTER=K92 KAVI THA

AUDI O JACKS

D
: RETURN FOR HF NOI SE (5, Aeple inc.
R6350 NOTI CE OF PROPRI ETARY PROPERTY:
1/\/y\/2 THE_| NEFORMATI ON_CONTAI NED HEREIN | S IHE
PROPRI ETARY PROPERTY. G APPLE OOVPUTER.™ | NC.
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M:L‘,év = | TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 67 OF 132
402 - Il NOT TO REPRODUCE OR COPY I T
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"M KEY"/ EXTERNAL M CROPHONE
CODEC OQUTPUT SI GNAL PATHS L6880 APN 35352640
FERR- 1000~ CHM VLRERERR- Y BFFES: 15N
FUNCTI ON VOLUME/ MUTE CONVERTER PI N COVPLEX MAC OS SHDN W N SHDN DET ASSI GNVENT AGESS!
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A N A N A 0X09 (A) Asggj3307397gs.s§;:§2;gg5;2-.5;25;253242“35PP3V3 SO 1 L2 PP3V3_S0_HS RX
SPEAKERS BL/BR  0X02 (2) 0X02 (2) 0X09 (9, V23) PO 2 N A N A R6886% 0402
SPEAKERS FL/ FR  0X04 (4) 0X04 (4) 0X0B (11) PO 2 GPIl O 3 N A A CRI TI CAL
SPEAKER LFE 0X03 (3) 0X03 (3) OX0A (10, D) GPI O 2 GPIO 3 N A 1% C6180%9 1 s 8360%§&F
SPDI F QuT N A 0X08 (8) 0x10 (16) N A N A 0X0D (B) R6890 M:ib}zyz T T
o 48 41 52 50 20 20 2 33 o [Ty SMBUS_PCH CLK_ 14 0 2 385 2 2 gopm g ori T cAL
CODEC | NPUT SI GNAL PATHS 5% R6891 AVDD D
VELLF 0 u6880
FUNCTI ON C(JSI\SIEF;)ER glx Tzo(of;LE)X V:\QVE; lgng(sg GAVENT 0 41 32 20 25 25 33 35 oy SVBUS PCH DATA "ho5" 1 N 2 Saggn KEEP DET TRACE AS SHORT AS POSS
LINE IN 0X , %
SPDIF I N 0X07 (7) OXOF (15) N A N A R6§92 %{géf‘é\' HS SCL S |sct Mceiagd CLHS M C Bl AS
INTERNAL M C 0X06 (6) 0X0D (13, B, RI GHT) M CBI AS (80% N A 1w mAUD 12C INT L 1 Y 2 HS SDA B8 |spn  peteci] BLHS SW DET
X XOD (13, V22, B, LEFT) M KEY M KEY %
EXTERNAL M C 0X06 (6) 0XoD (13 ) i R6§93 S INT L 0 e ovoned DL -
25 19 T AUD | PHS Sw Tgﬁ %E 11/\ /\ﬂ/\ 2 000 HS RST L A3 |ENABLE
AUD_J1_PERI PHDET_R 0 17w PERI PHDET_UINFI LT CRI TI CAL
e LANA 2L ALroeT 106882 |1 6883
PORT A DETECT PORT B DETECT e ] B los g 9 —L g 010F L 7o)
= T 3% T~ 20%
v o e AUD SENSE A (LI NE QUT) (SPDI F DELEGATE) Ak R6 8 ;1 ¥
%U/OUOK ol & 402 603- HF
1/ 16W
%éLF p—
~ PP3V3_SO_AUDI O F 2
] 'R6806 'R6805 52 55 57 GND_AUDI O CODEC R6881 |'Re882
RE801 3090162K %9,16\2'( NOSTUFF o 2. 2K
1 o o
270K AUD_QUTJACK_| NSERT_L 9 i 202" 56884 Tigw oy
bk ¢ AUD _PORTA DET_L NC (AUD PORTB DET_L NC B 5402 5402
Me- LF
801 B3 801 | B¢ 2402
SSNBngSOETAsIZ,OE = SSNBngSOETAsIZ,OE = s
o AUD J1 TIPDET R 4 [ 18—'8CAL
s[c* sl 2[c% S}t 0.47U|A:' R§828K5
w0057 @ AUD M C INL_P 1H2 HS CH R LAAAZ HS MC H _ama C
5%
10% 1/16W
62 55 57 GND_AUDI O CODEC le(g\é R6883" . 6886 VE-LF . gggl;F
6803 100K 0. 0082UF L 15pF
~ PP3V3_SO_AUDI O F LA AUD J1_SLEEVEDET | NV LB ~ 1oy - %,
R6804 11w HghL a5, X5 jo=s
=
250K 402 800 b AUD J1_SLEEVEDET R 0. 47UF
% 62 61 HS MC LO 61
%}E‘év SSMBNLEFEAPE w0 57 o AUD M C INL_N 1 ’ am
L9462 sors63 | Kh JAN
62 o1 TN AUD J1_ SLEEVEDET == X\/@§OO >l(g\é
16802 o 35
01UF 2|67 ST o2 o0 o GND_AUDI O CODEC 1 2
‘F 8y | NTERNAL M CROPHONE _—
o2 55 5 GND_AUDI Q_CODEC S65M !
o - AUD_CODEC M CBIAS 13,952 INT M C BI AS
5%, CRI TI CAL
R pH Ji06854
PORT C DETECT (LINE I N) 10°/UF \R6850
o = oy AUD_SENSE_A FI—Z\ i%‘rﬁ: POLY 3. 40K
s 55 57 GND_AUDI O CODEC %Zilﬁ‘é”
R6813 "8'|5C6L 2402
« PP3V3_S0_AUDI O F 1%50 Ly 6 M P
[V AUD M C INR P 12 i
a5 o A
o811 ’ NJACK_| NSERT_L NC 19 B
270K XBR 1
7 202 1 R6852
ALY '\9802 0 %ggz?)% 4 190K
5 SSMBK15FV . T o
SOD- VESM HF géf'— bt > 2 PR
0. 47UF B MCN
o mp-AUD_J2 TI PDET R, o v @ AUD M C INR N e _MC_
' iy
X5R
—IE S tby a2 'R6851
6 50 5» GND_AUDI O CODEC . /6w
EXTRACTI ON NOTI FI CATI ON CKT Ve
2 p—
XV\BS§50
o -PR3V3 S0 ADIOF o0 r OND AUDI O CODEC 1 2 INT_MC RET
'R6861
220K
?‘/%IGW
202" 'R6862 XVE851
100K Bl _M C_SHI ELD
Pow ¢ i
PLACE L6800/ C6800 CLOSE TO 6800/ 01/ 02 ?803 |23 2 R6863 -
FERF%—?.%OOOO- OHM SSMBN1 FS%%ZI; kn 4 AUD PERIPH DET R 1A E,E:/,\ 2 AUD | P PERI PHERAL DET yoym, 15 A
a0, 3085199 94 98 98 83 84 %, PP3V3_SO YT Y L2, PP3V3WSOTA-\UDLO F o R6860 — 803 . %/#5‘%" SYNC _MASTER=K92 KAVI THA SYNC DATE=11/22/ 201
oA e ot o1 s st s ak ad S 0402 = | b F
1 o800 VIERERWBHES: 28 o A a1 e oy mASK, PERPOET AL foHsl; soneNIBeEARE AUDI O JACK TRANSLATORS
ESZJ;UF %W BTG Ve bﬂ
—|;4%2-1 Yos" , d} Appl e Inc.
s 55 5 GND_AUDI O CODEC . 06860 T o
— 9, 1UF AUD_J1_PER! PHDET I NOTI CE OF PROPRI ETARY PROPERTY:
2 %;;M FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 68 OF 132
62 s3 s7 GND_AUDI O CODEC Il NOT TO REPRODUCE OR COPY I T
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MagSaf e DC Power

CRI TI CAL
J6900

Jack

CRI TI CAL
F6905

B6AMP- 24V

PPDCI N G3H

s PP1. I N _FUSE 1 2
M N_LINE_W DTH=1

m
— @ M N_NEGK_W DTH=0. 20mm

creee 1-Wre OverVoltage & ESD Protection

73 64 63 53 48 47 46 45 44 42 25 7 € PP3Vv42_G3H

8oL 8T

78048- 0573 VOLTAGE=TS8. 5V 1206- 1
W RT- 5w
\ 1 C6905
PR 1O —— 0.01UF
Por | o2 ;a8
@0 o——J“ cos
GND C [4
sie | o8 J_
CRI TI CAL
NO STUFF
D6900
- ~ RCLAMP2402B
675
Nc
s ADAPTER SENSE
CRI TI CAL
D6990
BAT30CVFI LM
SOT- 323
o0 64 50 40 30 35 o 7 o PPBUS_G3H 1
R6990
PPDCI N_G3H 47

518- 0375

CRI TI CAL
J6950

BAT- K90- K91- K92
M RT-TH

P1
P2
P3
P4
PS5
P6
P7
P8
P9

SHLD_PI N
SHLD_PI N
SHLD_PI N
SHLD_PI N

64 63 49 7 6

1 2 PPDCI N_S5_P3V42G3

BATTERY CONNECTOR

SMBUS SMC BSA SCL

6 45 48 63 64 98

6 SYS DETECT L

o [ [~ [o [o [= |@ [~ [

[0000l0o00000000

SMBUS _SMC_BSA _SDA 6
P
6496 PPVBAT G2H CONN

1 D6950 R6950"*
06950:| C6960 :| RHAW24033 10K
- o
xsr 2 X5R 2 402 5

b 0ot -

CRI TI CAL

VI AER W TS 3 i

PPVI N_G3H_P3V42G3H

TAGE=T8.

51880720

PP3V42_ G3H

CERM 2
TCTSZOBAFEAPE 5 202
SOT665, 2 SMC BC ACK (I 45 46 49 64
SMC BC ACOK BUF 4 /
NG =
- 'R6929 3
2. 0K
5
U6900 et
NS = 4
s | NTl SYS ONEW RE D s =
CRI Tl CAL
l\j:: G\D
'\K: l
n n
3.425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
P3V42G3H_REF3
06919§ t
'R6995 . 0. 11k,
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o _PPIVO_GPU DP_CD_  AP14 | ppery ppp vDDLO AP14 % % DPAB/ DPB_VDDL0_ANga| AN33 _ PP1VO_GPU DP_AB |
[_AP15 | ppeoy DPD_VDDLO_AP1S ola DPAB/ DPB_VDD10_AP33| AP33 |
ANL9 | pp/ DPD_VSSR_AN19 0|k DP/ DPB_VSSR_AN29| AN29
J_ AP18 | pp/ DPD_VSSR_AP18 DP/ DPB_VSSR_AP20| AP29 J_
= AP19 | pp/ DPD_VSSR_AP19 &6 DP/ DPB_VSSR_AP30[ AP30 =
AV2O | pp/ DPD_VSSR_AV20 DP/ DPB_VSSR_AWBO| AVB0
AVe2 | pp/ DPD_VSSR_AW22 DP/ DPB_VSSR_AWB2[ AV82
R880 . . R8800
. ,\1/5/%2 GPU_DP_CD CALR AW | 5o car DPAB._CALR| AVe8 GPU_DP_AB_CALR . ’\1/5/0»2
1% 1%
J—‘ Mjgg‘é, o _PPLV8_GPU DP_EF_  A34 | ppery DPE_VDD18_AH34 DPAB_VDD18/ DPA_PVDD_AU28| AU28 PP1V8_GPU DP_AB Mjgg‘é/ J:‘
[_AI34 | ppEr/ DPE_VDD18_AJ34 DP_VSSR/ DPA_PVSS_AV27[ AV27
o PPIVO_GPU DP_EF . AL33 | ppgpy DPE_VDD10_AL33 rd DPAB_VDD18/ DPB_PVDD_Av29| AV29 PP1V8_GPU DP_AB J__
AMB3 | DPEF/ DPE_VDD10_ANB3 % g DP_VSSR/ DPB_PVSS_AR2g| ARS8 N
AN34_| pp/ DPE_VSSR_AN34 w o DPCD_VDD18/ DPC_PVDD_Au1g| AU18 PP1V8_GPU DP_CD J__
J_ AP39 | pp/ DPE_VSSR_AP39 = DP_VSSR/ DPC_PVSS_Av17| AV17 N
= AR5 | oy oPE_VSSR ARSS d bPCD VD18 DPD.PVDD,Avie| Avio  PP1VB_GPU DP CD 1
DP/ DPE_VSSR_AUS7 al & DP_VSSR/ DPD_PVSS_AR1g| ARL8 =
PP1V8_GPU DP_EF_ AF34 | pper/ ppr_voD18_AF34
o Aea| oper! oer_voois_acsa DPEF VDDLS/ DPE_PVDD_AVB7| AVE7  PP1VB_GPU DP_EF il
PPIVO GPU DP EF[_ - — DP_VSSR/ DPE_PVSS_AN38| AN38 N
" - 222 DPEFR/ DPF_VDDL0_AK3S DPEF_VDD18/ DPF_PVDD_AL38| AL38 PP1V8_GPU_DP_EF J_
DPEF/ DPF_VDD10_AK34 DP. VSR DPF_PVSS AVES| AVBS =
AF39 | pp/ DPF_VSSR_AF39 J_
J_ AH39 | pp/ DPF_VSSR_AH39 =
= AK39 | pp/ DPF_VSSR_AK39
AL34 | pp/ DPF_VSSR_AL34
AVB4 | DP/ DPF_VSSR_AMB4
a0 B
GPU_DP_EF_CALR AMBY
1 /\/1\0,/\/2 ) DP_EF_ DPEF_CALR
J_ 1718w
= M- LF
402
L8801
L8800 300mA 4700HM 1A- T50MOHM 220mA
4700HM 1A 150MHM PP1VO_SO0GPU R 2 PP1VO_GPU_DP_AB
PP1V8_S0GPU B 2 PP1V8_GPU_DP_AB 103017975 74 7 — WO e’
0603 N LTNE WDIFEQ. 4 0603 M NERERR-W BTHES: £ ™
M BT S 1 C8803 | C8804 | CB805
1 C8800 |+ C8801 |+ C880 L JouUF —- 71U L 0. 1UF
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) — 10% — 1G9 , oV 5 25V , 16V
2 10V 2 25V 2 16V X5R X5R X5R
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= L 8805 -
4700 R LB ONDHM 300mA 4700HM 1A 150MHM 220mA
PP1V8 SOGPU PP1VO_SO0GPU 1 2 PP1VO_GPU DP_CD
B Neaaal PP1V8_GPU_DP_CD 105 5179 75 74 7 = o003 NIEWRE 2 M
NE_ mm NECK DrH=0. 2 nm
0603 mﬁ@@ﬁg@ﬁﬁiﬁ 3 m %EAEESW
1 (C8812 |1 C8813 |1 C8814
—— 10UF ——1UF —— 0. 1UF
- 28°/n -1 10% — lga/n
10V 25V 16V
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503 202 205-1
1 8802 = -
4700HM 1A- 150MOHM 300MA 220mMA
PP1V8_SOGPU LYY Y2 PP1V8_GPU DP_EF PPLVO_SOGPU PP1VO_GPU_DP_EF
0603 M NERERR-W BFES: 2 i M NERERR-W BFES: 2 i
VOLTAGE=T. 8V VOLTAGESTV
1+ C8806 |+ C8807 |+ C8808 1 C8811
-4 Tour —-—1UF -0 1UF — 0. 1UF
T, Y T, 8¢ 187 T, ¥
2 2 2 2
X5R X5R X5R X5R
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PCl E_VSS_AB39
PCl E_VSS_E39

PCl E_VSS_F34
PCl E_VSS_F39

PCl E_VSS_G33
PCl E_VSS_G34

PCl E_VSS_H31
PCl E_VSS_H34

PCl E_VSS_H39
PCl E_VSS_J31

PCl E_VSS_J34

PCl E_VSS_K31

PCl E_VSS_K34

PCl E_VSS_K39

PCl E_VSS_L31

PCl E_VSS_L34

PCl E_VSS_M34

PCl E_VSS_M39

PCl E_VSS_N31

PCl E_VSS_N34

PCl E_VSS_P31

PCl E_VSS_P34

PCl E_VSS_P39

PCl E_VSS_R34

PCl E_VSS_T31

PCl E_VSS_T34

PCl E_VSS_T39

PCl E_VSS_U31

PCl E_VSS_U34

PCl E_VSS_V34

PCl E_VSS_V39

PCl E_VSS_W81

PCl E_VSS_W84

PCl E_VSS_Y34

PCl E_VSS_Y39

VSS_MECH_A39
VSS_MECH_AWL
VSS_MECH_AVB9
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FCBGA
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GND_A3
GND_A37

GND_AA2
GND_AA6

GN\D_AA16
GN\D_AA18

GND_AA21
GND_AA2

GND_AA26
GN\D_AA28

GND_AB12

GND_AB15
GND_AB17
GND_AB20
GND_AB22

GND_AB24
GN\D_AB27
GND_AC2

GND_ACS

GND_ACL1

GND_AC1

GND_AC16

GND_AC18

GND_AC21

GND_AC2

GND_AC26

GND_AC28

GND_AD9!
GN\D_AD15
GND_AD17
GND_AD20
GND_AD22

GND_AD24
GND_AD27
GND_AE2

GND_AE6

GN\D_AF10
GND_AF16

GND_AF18
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- =PP1VE_GPU_DP_AB

- =PP1vE_GPU_DP_CD

- PP1VE_GPU_DP_EF

- =PP1VO_GPU_DP_AB

- =PP1vO_GPU_DP_CD

- =PP1VO_GPU_DP_EF

Signal aliases required by this page:

((NONE)

BOM options provided by this page:

((NONE)

AF21 IGND_AF21 S:210]0]0] a\p_F31| F31
AR |eND_AG2 FCBGA a\p_F33| F33
AGE |aND AGS (9 OF 9) oD | @
AD Ianp A iR anp_cs| B

AGL7 |GND_AGL7 2 s aND_Hol HO

AR0 |anp AGR0 vz GND_J2| J2

AR2 |aNp_AGR2 E < aND_Je| J6

AHZ; GND_AH21 G\D_J8 Jg
A 327
S onr W

AJ10 |anp_AJ10 GND_K14| K14

AJ1L lenp_AJ11 a\D_L2f L2

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

AKLL |GND_AK1L G\D_L17| L17

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

ALLL IGND_AL1L G\D_hp4| M4

ALL4 IGnD_AL14 aND_Ne| N2

ALL7 leND_ALL7 aND_Ns| N6

AL20 IaND_AL20 G\D_N16| N16

AL23 IeNp_AL23 a\D_N1g| N18

AL26 IaND_AL26 G\D_N21| N21

AL32 IGND_AL32 G\D_N23| N23
AMD | onp,_Ane a\D_ne6| 26

AMLL |GND_AMLL a\D_Re| R2

AMBL IGND_ANMBL GND_Re| R6
AN2_|GND_AN2 G\D_R15| RLS
ANG IanD_ANG G\D_R17| RL7
ANB IGnD_ANS aND_R2o| R20

ANLL |GND_ANLL aD_Rez| R22

ANSO IGND_ANBO G\D_Re4| R24
AP7_|GND_AP7 G\D_R27| RR7
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B17 lanp B17 a\D_us| W
B19 |anp_B19 NG/ Gpf UL
B21 |anp_B21 G\D_u15| ULS
B23 |a\p_B23 anp_u7| Y7
B25 |anp_B25 aND_Uzo| W20
B27 |anp_B27 aND_Uz2| W22
B29 |GnD_B29 GND_Ua| W24
B31 |anp_B31 G\D_U27| Y27
B33 |a\p_B33 ao_vii| Vi1
Cl lanp_c1 NG/ Gnpf V13
39 leNp_c39 a\D_vie| V16
ES lanp E5 o _vis| V18
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F9 lanp_Fo G\D_v26| V26
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F17 |enD F17 GND_Y17| Y17
F19 Ianp_F19 GN\D_Y20| Y20
F21 |anp F21 G\D_Y22| Y22
F23 |anp_F23 GN\D_Y24| Y24
F25 lanp_F25 anD_v27| Y27
F27 |anp F27 GND/ PX_ENAL21 NC
F29 |anp_F29
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PP5V_S3 GEXI MP6_PVCC — o
' C8902 i 1C8903
2.2% O1UF o7 sz PPVIN_S5_HS, GPY | SNS
- 2 2
"OR oy 402 CR&'Q%‘% 1 1C8932 CRI TI CAL
S T eaga ioegss L ggel
= 2 p——— 20%
10 PP5V S3 GEX| MVP6_VDD cABE X, ° ;ﬁg 2 2 38V ranr
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e 004 M NERESR- : N M NERERR- : i %950
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1I L/u 3 l 5E$:WB Elg 33@ BOOT|_17 GEXI WP6 BOO
L WERLEWBHE W ggi6 « “Re9a0
w qm GEXI MVP6_I MON 28 |1 Mo 0. 222[( ~ 123 crTICAL o80T Vout = 0.75V - 0.90V
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R89OT RBI10 . “eeximvee vioe 25 |vi D2 S St T FoUL0400- M VA0 ¢ $ 8968 C8966 1_L CRITICAL | 30A max out put
5 ) . _GEXI WP6_VI D3 26 |\ D3 - 1 C89421, (L8920 linit)
= 7 7 o BEVOORE _GPU P 16 - _GEXI MVP6_VI D4 22 vi o4 8969 1| iopE Gié%)z 3300F 1+
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PLACE 0. 8| 7rm GFXI WP6_VSEN_P e |vsen X5l CERM 2 égé
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T NE-W DTH=0. 2 1C8923 C89211
PREas R A Ngéw 1C8/0%%8F £ 08 001UF 0. 001% L =
X
R8908 |° fo ™ il L EBYR3
D (GEXUM/P6_AGND) —— 680p GEXI MVP6_PHASE_VSUM
» RGN SENSE 12 GExI MRS VW o 2 4055\/.
VA rAGE=0Y e m HELbW
502 R8909!
el PLACE_NEAR=U8900. 9: 7mm 7. 151§ R89031
R8925 1/ 16W
199, ERR0 bk, it
16W 15
W XNV OOV, | cove vd 2 | GEXIMP6_\/ %45}29/2
N N-NECK-W DTH=0' ) N:HE a ; RB900
1 ccserl s | GExi e aoseT 32K GPU VCor e Setpoints
VY BTHER: 3WM A
MRHVE = | b/:ll/ﬁ\év VID4|VID3 |VID2 |VID1 |VIDO | Vol t age | Max Batt |Ba|anced Max per f
2 e GEXI MVP6_VSUM o5
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LCD (LVDS) | NTERFACE

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

CRI TI CAL
U9000
FPF1009
o T L8000

2flVIN.1  vouT_1|s

M N_LITNE_WDITH=0. 5 1 2
slin2  vour 2 I M NREGEW DTHEO. 2 ml W\ A
L[ 2 |
an  THRY 1S cgoulF 1 29012 Cg_%f o(.:g&%a:
6| 7| p— o —_ é&% ig@ 3 %8\? 3
2 4§ » 2% 2058 XB

102 100 91 89 88 85
46,41 40 39 30 35 35 50 20 35 53 12 9% PP3V3 SO
5375156745 S8

CRITI CAL

J9000
20474-040F- 11

y

oitad 0300630677530 54 p
100K pul | -ups are for R9010 R9011 . PP3V3 SW LCD
100K 100K Wi N_TTRE WDTHED. 5 mm
no-panel case (devel opnent). 5% M N_NECK_W DTH=0. 25 nm
Panel has 2K pul | -ups Lt Lasw VALTAGES3. 3V ]
402 N Z402
s s _LVDS DDC CLK
s s _LVDS DDC DATA
o 0s s LVDS CONN A DATA N<O>
C9010 - 0 51 s LVDS CONN_A DATA P<0>
0 OOIISU;U—— f
Xik 2 o 5a s LVDS CONN A DATA N<1> L
402 o s s LVDS CONN A DATA P<1> B
f
!3(3*93;9'* = o sa s LVDS_CONN_A_DATA_N<2> 14
L 90 84 s LVDS CONN A DATA P<2> 19
o0 0a LVDS CONN A CLK N Y Y Y L »
— we LVDS CONN A CLK F N 17
YY) . 0o LVDS CONN A CLK F P !

99 sa LVDS CONN A CLK P

Place close to the connector 99 84 ¢ LVDS

CONN_B DATA N<0>

99 as ¢ LVDS

CONN_B DATA P<0>

99 as ¢ LVDS

CONN_B DATA N<1>

99 as ¢ LVDS

CONN_B DATA P<1>

L8011

90- CHVF 10OMA 99 84 ¢ LVDS
DLP11S

CONN_B DATA N<2>

S VER T

CONN_B DATA P<2>

99 5a LVDS CONN B CLK N LYY Y L

CONN B CLK F N

CONN B CLK F P

. m X 99 6 LVDS
d LED RETURN

99 sa LVDS CONN B CLK P

LED RETURN

Pl ace close to the connector 89

LED RETURN

LED RETURN

1
2
3
LED RETURN 4
5
6

LED _RETURN

51880651

103 80 6 _PPVOUT _SO_LCDBKLT .
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LVDS Transnitter Term nation DP AUX, DDC, & HPD nmuxing to I EG
Al enmul ated LVDS outputs require this term nation SO e Ot S S O PP3V3_S0
LA%?&QGOO, A6: 7rm R9202" _i C912U%0 _i Cglzuéo
o > LVDS_A CLK P %L, LVDS CONN A CLK P o 1llSiIV(v - gggw - EEECV.
1%
1/ 20W 402 ©
261 2 wjl
o8
LA%?E)GOO. A7: 7mm cé#_%:azooez <4
o0 > LVDS_A CLK_N 1,\3/5\3/7\/2 LVDS_CONN A _CLK_N o BGA
156w w17 sy DP | G AUX _CH P 17_{pauas
W R9225 w1 sgmy_DP_IG AUX CH N 16 | pauxi- AUxe| 20 DP_EXTA AUXCH C Py oo
» o0 > LVDS_A_DATA_P<0> LARA 2 LVDS_CONN_A_DATA P<O> yrm s o oo » 7@y DP_EG AUX_CH P 14 |pauxes CRITI CAL AU pt—DP EXTA AUXCH C N _pr os o0
PLACE_NEAR=U9600. A8: 7mnm | 1% 9 79y DP_EG AUX CH N 13 {pauxe- —_—
261 w s m—DP_| G DOC CLK 12 |ppc okt
w 17 oqay_DP_| G DDC DATA 11_|poc patt ooc o 2 DP EXTA DDC CLK g
3 DP_EXTA DDC _DATA o
PLACE_NEAR=U9600. B9: 7nm RQ227 w0 7 m—DP_EG DDC_CLK 9 |boc cLk2 DDC_DAT] la:nd
e 08 A B ST oot s s e e T29/ DP HOT PLUG I N
N s o DP_| G HPD 10 lHPD 1 oL 4 ( DP_EXTA_HPD)
R93§73 0 & w0 7 oT} DP_EG HPD 7 lrpp 2
» o > LVDS_A DATA P<1> 1 2 LVDS_CONN_A DATA P<1> yom « os o0 ] DP MUX SEL EG I . T29_DP, SEB AU GlUX
1% 88 [TTD- = — RSSE 3 .
PLACE_NEAR=U9600. A9: 7mm 1/20W R9204'| R9205*
B 100K§ fook o0 rp—DP_MUX_EN 15 gxsor DP_EXTA_HPD
59 59 o
Wi e a0
PLACE_NEAR=U9600. C10: 7nm RQ232 2 2 402
357 3 (493,199 9 99 58 8 51 83 89 13, PP3V3_ SQ
o0 > LVDS_A DATA N<1> 1 3RA 2 LVDS_CONN_A DATA N<1> yom o os o0 AR B B E SR
158w = = T29_DP_HPD ALL OR
it R%g35 ) CRI TI CALT29| DP_HPD: ALL_OR
» = > LVDS_A_DATA P<2> 1 2 LVDS_CONN_A DATA P<2> yom o o1 o0 74LVC2G32GT °/
. 158w s s DP_T29SNKO_HPD ‘Sors3s
PLACE_NEAR=U9600. B10: 7mm NE 210 3 To9 HOTPLUG DET OR
201 w0 2a DP_T29SNK1_HPD
PLACE_NEAR=U9600. A10: 7nmRQ 237 T29_DP_|HPD: ALL_OR
s 74LVC2G32GT
» o0 > LVDS_A DATA_N<2> 1 2 LVDS_CONN_A DATA N<2> yom o o5 o0 = 1k sorsas
26w DP_EXTA_HPD) 210~ DP_HOTPLUG DET gomy o0 e
(DP_ \_HPD) 2
R9240 Pt o [ /5
v a0 LVDS_B CLK_P 1,357 LVDS_CONN_B CLK_P oo o 4
158w
PLACE_NEAR=U9600. C8: 7mm  J L
PLACE_NEAR=U9600. C9: 7nm RQ242 RP3V3_S0 %;?;?;ﬁ%s;ga;?;éz
o > LVDS B CLK_N LR 2 LVDS_CONN_ B CLK_N o = T29_DP_HPD: MOU_GMUX
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T29 A Hi gh- Speed Signal s

GND_VO D=TRUE
o 7 rm—DP_EXTA M._C P<0> C9300 N [ EN— DP_EXTA_M._P<0> 4 (C9370/ C9371) | C9370 12
1uF | [38% 35 N T29 D2R N<O> Ol Mo o T29 2R C P<0> s
w1 om_DP_EXTA M._C N<0> C9301 | Fowro DP_EXTA M._N<0> v 2 o qom_T29_D2R_P<0> 9B Emgrn T29_D2R C N<O> _rmc osor
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CRI Tl CAL (C9373. 2) GND ngD:T 402 W D9365 G\D_Va1 D=TRUE ( D9372/ DO373)
H R93 1 2 GND_va D=TRUE ( D9365. 2)
o m—DP_EXTA M._C P<2> C9304 .||: DP_EXTA M._P<2> T29 signals are T29 A BIAS R2D NO _ BAR9U- OZLRA TSP 27 -
10% 16 s o I S| GNAL_ MODEL=EMPTY
0. 1uF | [33% 783 P/ N- swa ed after AC CRI TI CAL R@H D=TRUE
w7 DP_EXTA_M__C N<2> C9305 |- DP_EXTA M_N<2> .. pp (Al 4 L's) 199 A Bl AS ROD Pl T29 Path (Al 4 Ds) 1.5K1 2
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devﬁ:es uge 92/ gse »» DP_EXTA M. N<l> S i N_DIN cur pin 27 DB SDRVA M. C Nel> CO362 1|2 —
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3. VIRV Power MJIX Port A 3.3V Power Switch

s PP3V3_SW DPAPVR CRTI CAL CRITI CAL
@!ENE I_E W BFEES: 38 MM . POVERDI - 123 DP_PWR nust be S4/S5 to support
oMY . S| 8409D8: 21 wake from T29 devi ces.
Port A HV Power Switch sty <30y N g0
0) owe C Vgs(max): +/ -12V DFLS1100 TRRO51B PP3V3_S5
. - 1 91 100°102
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—% YR DPAPWRSW VREF 4% U9435 . B,
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&% st Bl eeder Resi stor ovBS 3o =+ R9418 washS S Piow 129 A MV EN DPAPVR FB DIV
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AL CElg 2 9c8A|_ 1 2 __GND DPACONN 14 18 Sax oN  m LaneeNOl L R9407
% . 20 19
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(Both L's) —QFle—GvrrvmrvRUE 178w GND _DPACONN_ 19 FERRI- 1'20' -lOTM >
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= o T29DPA_CONFI G2_RC Sreator than or "equal 3 100K Di spl ayPort/ T29 A Connect or
to 100K (DPv1.1a). Ve
R9452 |'R9451 (9494: |1 (9495 ( ) 262 d} Appl e Inc. D
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pay. 1Y 2 2 SR 2 88 o R9500 68 - %
ot ull, B, | H 0 o socpy e . - &
VAAYA ’ CASE- D2 S 402
1 Tow
= VE-LF
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b P
CRITI CAL CRI Tl CAL
510 PP5Y SO 6 76 22 41 47 52 54 65 68 69 70 73 104
S| Z700DT '_| mlsoej(:) ' o
PONERPA R 603, 7 | e 9501 *
P1VOGPU DRVH 2V 5 1ue
W O ooy YN
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| PP5V_SOGPU P1VOP1V5 VCC ORI TI CAL
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™M N_LI NE_W DTH=0. 6V VOLTAGE=5V Jo— S 4260
M N_NEGK_W DTH-0. 2MVi PP5V_SOGPU_VREF P1V5FB DRVH 4
SorTRE. ™ ™ N_LINEW DTH-0 GV L PWRPK- 12128
NCNEGCW DTH-0. 2V &
GATE nooe — CRI TI CA PP1V5_SOGPU I SNS R 7 103
] 12 s L9560 Vout = 1.503V
105 7 _PPL ISNS R VT 1. OUH 134 5. 6MOHM 8A MAX OUTPUT
EN 2 F = 500 KHzZ
Vout = 1.003V 1 C9530 * CRITICAL DA 7y NC POVBOBST- SM
CRI TI CAL - 0. 18 s VIN L DOREF| SGND) °
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o 2. 2UH 8. 0A soa® M N_LINE W DTH=0. 6NV u9500 BOTTRE | M N_LINE W DTH=0. 6NV CRI TI CAL 9560 * 1 C9565 |1 C9566
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XW9515 9516 . g1 p N T g
M 1000PF —— - 330UF 14 |EN1 b EN2|_27 DI DT=TRUE o
L ) 22 o1 T 2% 2 [BYP 12 s
CRI Tl CAL \Po- <08 2 ? EgR? TANT P1VOGPU VFB 11 |FB1 REFI N2|_z; GPU P1V5 REFIN
C9515 P1VOGPU TRI P 12 |iLim LI MRl a1 P1V5FB TRI P 1 =
o —— PLA retbsio. 1: ————22gSKIP” P1V5EB LL =
o3V, CELNEAR=L9510. 1: 3mm 4 |EN_LDO REF|_1 PP2V_SOGPU PILV5 REF M N LT NE W DTH-0. 6MVI 565
=R M N_LTRE W DTFEd, 6Mv M N_NEGCW DTH-0. 2MM XV
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A 00 i 'R9535 35382312 1 C9585 <Rb> 78. 7K
il S0V 75K XWB500 ’
M LF cerv 2 —— 0. 1UF 1
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1838 peos o 80 GVMUX CPLD LVDS Recei ver Term nati on
w8542 7 B AN\
1w
i MR TEL T
9 4 v LVDS 1G A CLK P RI650 3100 1 2 g e LVDS |G A CLK_N R
1C9610 |1 C9621 |[1C9622 |+ (C9623 | C916%4 1 8291%%5 1 8291%%6 1 8291%%7 1 8291%%8 1 8291629 N VDS 1 G A DATA P<0> _RIBLI 100 NV R R g e & A DATA N0 m
98%1UF — %)8.%1UF f— %)8.%1UF f— gg:f’lUF p— (%)8.\,77 u -_— %8‘\’7’ -_— %8‘\’7’ -_— %8‘\’7’ pu— %8‘\’7’ _— 2% o1 55 15 LV | A DATA P<1> RYbGL.Z 1 > : _ : LV | A _DATA N<1> 10 65 s
—F §g§M 2 geRm 2 cEam 2 cEam 2 cEam 2 cEam 2 cEam 2 geRm 2 cEam 2 cEam w0 LVDS | G A DATA P<2>  RIBOD3 100 1 AAN2 féueé BBEEgFS_ Bée_u m’-ﬁfp LVDS_| G A DATA N<2> ;45 o
L9621 e LVDS 1 G B DATA P<0> R9654 100 1.an2 PLACE NEAR-lBG00 G2 sn LVDS | G B DATA N<O> 45 0 o
R9610 J_ FERR 220- OHM VDS 1 G B DATA P<i> _RIBD55 100 1 VA2 oract Sparinga0 cidim LVDS | G B DATA NEL> 44 60
102 72, PP1V8_ S0 1,\/(\’/\/2 PP1V8_S0 = PP3V3 SO _GWUX ULC VCCRIL L 24 wmuw LVDS 1G B DATA P<2> RIOOD 100 1\AA/2 grac spar-tagon e2 som LVDS 1G B DATA N<2> 4y o
RLREN L W NERER-W TR 60" 0%l c9e31 M AN 2 RbACE SEaelgp0 112 5mnl VDS EG A CLK N ___
e 1C9611 [1C9612 |1 C9613 |1 C9614 |1 C9615 | C9616 |1 C9617 E{F‘@E “"P Aee G0 s LVDS EG A CLK P RIE8Q 100 1nnn 2o sepe L VDS EG A CLK N ___ 1o
402 —=QAUF —— 0 1UF ——Q 1UF ——0 1UF -0 1UF ——0 1UF ——0 1UF 20w LVDS EG A DATA P<0> RYOOL 100 1n\A72 erac fppeingio oy soml VDS EG A DATA N<O> 75 o0 o0
P P , 1 2 Y 2 B 2 8 2 B v LVDS_EG A DATA P<1> RIB6Z 100 2 g 7L mLVDS_EG A_DATA N<1> 1, 6 oo
05 05 05 05 5 5 5 s a5 LVDS EG A DATA P<2> RIBB3 100 1 \NATZ srack ippengpo eis saml VDS_EG A DATA N<2> 1o 40 o0
w0 LVDS_EG B DATA P<0> R9664 1 2 g sl VDS_EG B_DATA N<O> 15 6 oo
= PP3V3 SO _GMUX LRC V. w070 LVDS EG B DATA P<1> 100 I NAA2Z piack Spareingao ciz soml VDS EG B DATA NE1> 15 5 oo
w1 LVDS EG B DATA P<2> RIBBO 100 1 2 o g "EmlLVDS EG B_DATA N<2> 4 00 00
1o e PP1V2_SO . AN\ A—BRACE DGR Rge- iz pum L VDS B B DRIA Nses
- S| GNAL_MODEL=ENPTY PP3V3 SO
C9600 |1 C9604 |1 C9605 (1 C9606 |1 CO607 |t C9608J1C9609 R d F) I I
L2770 L g 1UF L g 1UFT L g 1UF T L g 1uF T L g 10F 0 1UF e q ulre u u p S
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2% 2 G 2 G 2 g 2 g 2 g —F o
53 %% %? - » EG PWRSEQ EN R9684 1K 1’\/\/\/2 5% 17 20W M 20T
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26728 237 | A1 10K
§§ ég é% = — ol A N AR ~ — » JTAG GMUX TDI R9685 A2 5% 1720W M 20T
5 4, N EEE R EEEEEEREEEEEE EERE JTAG GMUX_TDO RI686 10K 1pp 2
< < 7 ° 7% M
RO645'| R9640 Ve vek 5 5 888 8 86 Ved RI680 1K 1. . na T
10K 10K ! 53320108 JTAG | SP_TCK Ki4 |Tck 3 83888888 g g o 5% 17 20W MF 20T
1/ 200 1) Foly w JTAG GVUX_TDI 113 |Toi 5> 5355555 > > NO STUFF1
201, 201 e JTAG GMUX_TDO K13 [TDO MT ; % R9670%
2 s JTAG GVUX_TMS L12 |T™vs _
oo e GVUX TOE pr CRI TI CAL SI LK_PART=GMUX_RST ~ }éig
GWUX_CF& K1 |cFeo U9600 4022
NO STUFF | NO STUFF | o LCD BKLT EN P2 |prrA— XZBzS —PT7A LVDS_B_DATA_P<0> 0a 99 =
RO646'| R9641 s 5 BRLT PV o |PE7B PT7 LVDS B DATA N<0> oD o 5 .
10K 10K o 0 LVDS _DDC_SEL_EG Pa_|pB14a praal_al__LVDS B DATA P<i1> o o Req ulre d Pu I I d owns
120 2w o5 84 LV EL_| PB14B PTSB] LV B_DATA N<1> 84 99
201, 201 |, s @om—DP_MIX_EN N3 |PB15A( OD) PTO, LVDS B DATA P<2> o o 9 w e DP_MJIX SEL EG R9681 10K AN\ A s ow— 2ot
88 84 DP_MUX_SEL_EG M _|PB15B PTOB|_AS LVDS B_DATA N<2> o o 00 °
v EgvsggrEkl EZ Poren g SEZB = g(\;/UX DEESGENRESEF L - o oe _LVDS SEL 1G R9682 10K 1’\/\/\/2 5% 17 20W Mk 20T
1 72 PB16B 88 o
e vr o8 GPUVCORE EN pe lpe7a | © g| ems LVDS A CLK P o v
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e Peen! PEG CLKREQ L M_|PB18B( CD) PT16B| LVI B K_N 84 99 100K
:Z@ DP_CA DET_EG N7 PBlQA( ) PT17. LVDS A DATA P<0> oD o o o s EG RESET L R9691 100 A2 5% 17 20W M 20T
CRI TI CAL s 03 @m—LCD_PVR _EN N8 |PB19B pri7el B9 LVDS A DATA N<O> oo o 5 oo LCD BKLT PWM RO9693 100K ; 5
55 47 45 16 6 (B> LPC_AD<0> P9 |PB20A PT18A_A9 LVDS_A_DATA_P<1> oD o o NN 55T 20w 20T
199%(939802 95 47 45 16 o CEy—LPC_AD<1> N9 _|PB20B prissl clo LVDS A DATA N<1> oo o o0
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O 95 47 45 15 5 (A LPC AD<3> MO |PB26B g pT1oel_A10  LVDS A DATA N<2> o o o
GVUX_JTAG_CONN 4 a5 166 LPC FRAME L P12 |PB27A < PT20A_A11  GND =
1 PP3V3_S0 22:90,53:%45%8698598, 9L 59%50'a0 a1 s B> 8 5
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e = [ LPC CLK33M GVUX N2 |PB28A g pT28Al_B13  GND
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o4 JTAG GMUX_TMB ;e o <0 LA LT o1 88 57 _PLVOGPU EN .
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04 88 18 I{'\Iéva:D(S; A CLEEE e H3 |PL12B PR128| Il:ggg :Eg ’I/;\A(NJI_EE N 79 88 99 2
— MUX PL1ZA | [ PR14Al _L14 —w 8 18
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poeigtepreie i h-EP3V3_S0 EEhEE E
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0.020 Chmis place holder for 0.025 Chmin 0612 package
oM T

*L9710, D9701,

*PPVOUT_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
* LVDS_I G BKL_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PGCSSI BLE

PLACE_NEAR=D9710. 2: 3MM

C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER

PPVOUT SO LCDBKLT 6 83 103

SYNC DATE=09/ 07/ 2010

(LP8545)

@ CRI Tl CAL CRI TI CAL C9715, C9716 SHOULD BE PLACED I N T-BONE. SAME FOR C9718, C9719
rg:-l o 33U ZLL%le(:)LO M 9715, 9716 SHOULD BE PLACED ON TOP SIDE. PLACE C9718, C9719 ON BOTTOM S| DE
3 . PP VoY POWERDI - 123 . .
v s PPBUS SO_LCDBKLT PWR 1 /\?\}%2 DLACE NEAR-L 9740, 1 5M PLACE_NEAR=L9710. 1: 3MM PPVI N BKL 1 > PPBUS LCDBKLT PWR SW 1 5 PLACE_NEAR=D9701. 2: 5MM PLACE_NEAR=D9701. 2: 5MM
3 4 - CRI Tl CAL M N ?ﬁ%—w 8%8 378 1217AS- 2SM M N-RECK-WIBTHED: 375" W MN k's?ﬁ—w BES: 378w
1C9712 1C9713 MERACEN VOLTAGE 50 DFLS260 CRI Tl CAL | CRI TI CAL| CRI TI CAL | CRI Tl CAL Ve rAGEsov!
UF oA UF S TeLNeRETIE 1C9715 [+ C9716 |1 C9718 |+ C9719 |+ C9717
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PLACE_NEAR=U9701. 22: 5MM BKL VLDO ‘L PLACE_NEAR=D9701. 2: 3MM
PLACE_NEAR=D9701. 2: 3MM
a0 8140, 30 5 0 B B B2 7', PP3V3_SO PLACE_NEARUSTOL. 8| SMM
1C971]L'Jé 1C9F710 C9711
TR T R9708"
G65M 851 %5 63. 4K
5 1/16W
M- LF
4022
PLACE_NEAR=U9701. 22: 3MM CRI TI CAL
o3 |1
Sl 7308DN
4
MN LIBNIE<LW'D'T:I—EJ M L — PURPK-1212-8 R9709*
M N_NECK_W DTH=0. 4 MM
o —— 59. Olﬁ
1/16W
© N Y AP LE
VDDI O VLDO VIN
uo701 =+
LLP1
[
6 5 24 PLACE_NEAR=U9701. 12: 10MV
< BKL_SW M N_LINE W DTH=0. 5 RO717
BKL_FSET 5 [FseT X Fel 21 BKI_FB M NNEGICWBTH=0. 4 mm 10.2
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BKL_FLT 20 |g1er @ our1| 12 BKL_I| SEN1 ] ’\/\/8/ 1% M NRESW BTG 20™m
g M N LI NE W DTH=0. 5_mm 1/1JF6W L -
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oe]
415230 28 26 23 18 6 SMBUS PCH cLk R9753 0 LAANZ e — BKL SCL 10 |scLk 5 aural_14 BKL_| SEN3 PLACE N%?Tgla 10Mv
BKL_SDA 11 |spa cuta|_16_BKL_| SENA 1402, LED RETURN 2 -
RO757 o MW BrES 5o g2 NS b
41 32 30 28 26 23 18 & 2 2 17 - -
e s s £ e e EET e e
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00 80 _PPBUS _SO_LCDBKLT PWR A . BKLT_EN 4 |En vsynad 19 BKL_VSYNC R 1037191
2 2
]30115/K NO STUFF 1 CRITI CAL M N LI NE WDIF=0. 5 nm /vvs/ 5 LED RETURN 3 N CTRE WOTRED 5 10D ©
M:ls‘iév 1C9723 R9715 509K765 % n 4 1R9755 M N_NECK_W DTH=0. 20 nm 1/1JF6W1/D M N_NECK_W DTH=0. 20 nm
20 UF 100K N — 402
> Yo 1%6 ( EEPROM [shoul d set EN_| _RES=1) iow e 8 8 Ty %%':W PLACE_NEAR-USTOL. 16: 10MM
BB i R9714} 62 o S T it R9720
147K 4 | _LED=25. 1ma 3| &jAPN: 353sS3218) |2 ,10.27 LED RETURN 4
1 418w | _LED=369/ Ri set M NRLNE WDTTE. S mm VT M N-RECR-W BTHES: 30 ™ oD
- 022 RO716" S 136 CRECK
RggO4 90. 9K gp 'szlg 62KhZ PLACE_NI 400217 10MM
oo LCD BKLT PWM 1 2 kg sdefails in spec
m 5% Mo = 2, LED RETURN_5 o e
LCD BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI TM:lgl\éV STUFF 2 M N LI NE W DTF=0. 5 _mm S N CTNE W BTFE0 & 122D
- - 46% 1 C970 M N_NECK_W DTH=0. 20 nm 1/ 16W 1% M N_NECK_W DTH=0. 20 nm
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2 OgM BKL | SGND 1 > PLACE_NEAR=U9701. 18: 10MV
x
MN_LINE WDTH=0.4 MV PLACE_NEAR=U9701. 9: 10MM R:?07%2
= M NRECK W DTH=0. 2 M IAANN2 LED RETURN 6 oo ¢ =
PLACE XV®710 AWAY FROM U9701. 1AND U9701. 15 M N-RESW BTHES: 30 n 1168y 1% M N-RESW BTHES: 30 n
TE
402
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CRI TI CAL
Q806
FDCB638APZ_SBVS001 PPBUS SO LCDBKLT FET
CRITI CAL SSOT6- HF
F9800 b MOSFET FDC638APZ
3AVP- 32V- 467
64 63 50 49 39 35 8 7 6 PPBUS G3H . 2 PPBUS SO_LCDBKLT FUSED < CHANNEL P- TYPE
WL RE WOTF0. 5 e
wrr it 'rogo8 ! co802 $_J_L * RDS( ON) 43 nthm @. 5V
301K —— 0.1 LOADI NG 0.4 A (EDP)
View 10w
e P
2 %02 402-1
PBUS SO LCDBIQT EN DIV
R9809
147K
e
s
PBUS SO LCDBKLT EN L
Q807 | Bk
SSMBNL5FEAPE
sorses | KR
PPBUS SO _LCDBKLT PWR go
— TR WoTo.5 i
M N REGC W DTH-0. 375 Mt
s VoL Tace 10V
S
%6 o [TTy-LCD BKLT EN BKLT EN L
R9840
4.7%
e
Py
= Q807 |0k
SSMBNL5FEAPE
sarses | KR
—
:(G7 STy
25 [TR)-BKLT PLT RST L
SYNC _MVASTER=K17 M.B SYNC _DATE=04/26/201(
I'H!& T
LCD Backl i ght Support
BTG ROV b : |
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o1

88

88

88

72

82

87

88

Sequenci ng

GPU Rai |
U8 B BheSFYI 1 80hGSS G811 T come
1) GPU 3.3V
2) GPUvcore
3) GPU_1.0V

4) GPU_1.8V; GDDR5 1.5/1.35V

P3V3GPU_EN 91 88 72

P3V3GPU_EN

P3V3GPU_EN

VAKE_BASE=TRUE

VAKE_BASE=TRUE

GPUVCORE_EN 91 88 32__ GPUVCORE_EN
6z

P1VOGPU_EN 91 88 67 _

P1VOGPU_EN

@ 72 88 91
GPUVCORE_EN oo o2 s
P1VOGPU_EN —

P1V5FB1V8GPU R _EN

MAKE_BASE=TRUE

PLACE_NEAR=U9500. 27: 7mm

oy saP1VSFBIVBGPU R EN 1, O, o1 o/PIVSFBLEN __ P1V5FB_EN .
VAKE_BASE=TRUE A RKE_BASE=TRUE — oD
b
RO932 s
M- LF
A 2 402 o1 72| PIVBGPU_EN P1V8GPU_EN
— 72 01
1/510/50W
VE- CF 1 C9932
402 —— 0. 470F 0. 47UF
PLACE_NEAR=U7880. 2: 7nm T, &% T, &%
Cerui X5R Ceru X5R
05 05
NO STUFF NO STUFF

EXT GPU PWRGD Pul | up

102 100 91 89 88 85 84
46 41 4035 36 35 33 28 26 25 23 12 7 6
83 80 73 72 62 61 57 54 52 51 50 49 48

PLACE_NEAR=UB000. AH16: 7nmm

PM ALL GPU PGOOD

PP3V3_S0

91 88 87 82 74 5 [TR)

91 88 87 82 74 5 [T

—4
PM ALL GPU PGOOD — o
PM ALL GPU PGOOD  —

91 88 87 82 74 5 [T

PM_ALL_GPU_PGOOD
MAKE_BASE=TRUE

{0 & 74 82 57 68 91

PCH SO PWRGD

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

184 33:%308%8%3 772 %2
o 89 58 85 84

a5 51 98 98 98 % 22 56 26 25 2012 7 ¢ _PP3V3 SO
63760775 72 62 63 57 54 55 51 543 9

88 73 45 23 (TR ALL_SYS PWRGD

1 9950
g

2%%5'“

s 74LVC2008GT
SOT833

o rm-CPU MVP_PGOOD

U9950 " PM S0

2 08

PLACE_NEAR=U1800. p12: 7nm

a5 35

4

SMC_DELAYED_PWRGD

o1 67

NO STUFF
R9963
Y
5%
16w
402
(€00 D)
74LVC2G08GT
s 8 soress R919K62
U99502_SYS_PWRCK R 1 2 PM PCH_SYS_PWROK gy 1/ 25
08 5%
16
4 40 %'\g\/
NO STUFF
PLACE_NEAR=U1800. L22: 5. 54nm
1(I)?9961
5%
1/ 16W
M- LF
2402

— PM PCH PVROK ;o

Unused PGOOD si gnal

CPUI WP_AXG PGOOD Yany

TP_DDRREG PGOOD TP_DDRREG PGOOD ) 67 ot

o1 72

AKE_BASE=TRUE

TP _P1V5S3RSO RAMP DONE

TP P1V5S3RS0O RAMP DONE Yan R

MAKE_BASE=TRUE

SYNC VASTE| 92 YUAN SYNC DATE=0//30/ 2010
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CPU Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘GA;:"
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

VEI GHT

VEI GHT

CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 MM 2
CPU_COWP * 20 ML 2

CPU_I TP * =2: 1_SPACI NG 2

CPU_VCCSENSE

*

25 ML

P

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

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

PCl - Expr ess

Section 2.8

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

i npedance.

CPU Net

Properties

6917

6917

6917

6917

917

917

917

917

10 16

10 16

917

10 19 45

10 17

10 17 29

10 23 25

10 23

10 23

9 23

9 23

10 17

10 46 68

10 19 23

10 19

10 16

10 16

16 23

16 23

23

10 23

10 23

10 23

10 23

10 23

10 23

10 23

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—Dv_s2N PCl E_85D PClE DM _S2N P<3: 0>
oM _s2n PCl E_85D PCIE DM _S2N N<3: 0>
oM s PCl E_85D PClE DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
CO—EDL_DATA PCIE 85D PCIE EDI _DATA P<7: 0>
[O—EDL_DATA PCI E_85D PO E FDI _DATA N<7: 0>
[ CcPU 508 CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0>
DM _Cl K100M CIK PCIE 90D| AK PCIE DM _CLK100M CPU P
[ees S CIK PCIE 90D| GK PCIE DM _CLK100M CPU N
[ CPU 50S CPU_AGTL EDI _| NT
O—CRU BECl CPU 50S PClE CPU_PECI
CO—BMSWINC CPU 50S CPU_AGITL PM _SYNC
CO—BMMEM PURED CPU 50S CPU_AGITL PM MVEM PWRGD
CO—XDE_CPU PURGOD CPU 50S cPy | TP XDP_CPU_PWRGD
O —XDP_BDRESET | CPU 50S cPy | TP XDP_DBRESET L
O—XDE_PROY_| CPU 50S cPy | TP XDP_CPU PRDY_L
O—XDE_PREQ | CPU 50S cPy | TP XDP_CPU PREQ L
CO—CRU SM RCOVP CPU 27PAS CPU_COVP CPU_SM_RCOVPO
CO—CRU SM RCOVP CPy 27PAS CPU_COVP CPU_SM RCOVP1

)_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM_RCOVP2
OB GG CPU 50S cPy | TP CPU CFG<11..0>
»>—CBUCEG CPU 50S cPy | TP CPU CFG<17.. 16>
CO—CBU CATERR | CPU 50S CPU_AGTL CPU_CATERR L
m CPU 50S CPU_AGITL CPU PROC SEL_L
[ CPU 50S CPU_AGITL TP_CPU VTIT_SELECT s
CO—CRULPROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L

) | CPU 50S CPU_AGITL CPU_PWRGD
O BM.IHRMIRIP_| CPU 50S CPU 8M L PM THRMIRI P_L
O XE_ A K CPU QK PCOE 90D| QK PAE | TPCPU _CL K100M P
O—XDE_aK CPU K POE 90D| QK PAE | TPCPU _CI K1I00M N
CO—XDE_OK PCH K PCOE 90D| QK PAE | TPXDP_CI K100M P
O—XDE_QK PCH K PCOE 90D| QK PAE | TPXDP_CL K100M N
OO XP aKITp K PCOE 90D| QK POE XDP_CPU _CLK100M P
X aKITP K PCOE 90D| QK PAE XDP_CPU _CLK100M N
= CPU 555 CPU 8M L CPU PSI _L
[CO—BM.DERSLPVR CcPU 50S CPU_AGTI PM _DPRSLPVR
[ CPU 27PAS CPU_CONP CPU_PEG COWP N
[ CPU 27PAS CPU_COVP CPU_PEG RBI AS
ODo—ceucw CPU 27PAS CPU_COVP CPU_COVP3
Do—ceucawe CPU 27PAS CPU_CONP CPU_COMP2
Do—ceucawe CPU 27PAS CPU_COVP CPU_COMP1
Do—eucawe CPU 27PAS CPU_COVP CPU_COMPO
O—XE 1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO
X IMs CPU 50S cPy | TP XDP_CPU_TMS
[O—XDE_TICK CPU 50S cPy I TP XDP_CPU_TCK

>_TRST_| CPU 50S cPy | TP XDP_CPU TRST L
CO—XDE_EPM CPU 50S cPy | TP XDP_BPM L<3. . 0>
CO—XDE_EPM.L CcPU 508 cPy I TP XDP_BPM L<7..4>
OO—(ESB CPURST L) |cpy s0s CPU LTP XDP_CPURST_L
i CPU_55S CPU 8M L CPU_VI D<6. . 0> N
= CPU_50S CPU_AGITL CPUI WP_| MON
[CO—CPU VCCSENSE CPU 27PAS cpy voesense | CPU_VCCSENSE P
[CO—CPU_VOCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
[CO—CRLL VCCSENSE CPU 27P4S CPU_VCCSENSE | CPU VCCI OSENSE P 12 70
[O—CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE N 12 70
CO—CRULVCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P
CO—CRU_VCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE N
(e CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE P
[mra CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE N
CPU 27P4S CPU VCCSENSE | CPU AXG VAL SENSE P
(v CPU 27P4S CPU VCCSENSE | CPU AXG VAL SENSE N
[ CPU 555 CPU 8M | GFX_VI D<6. . 0>
[CO—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
[ CcPU 50S CPU_AGTI GFX_VR_EN
D CPU 50S CPU_AGITL GEXI WP_| MON
[ PCl E_85D PCIE PEG R2D P<7..0>
[ PCl E_85D PCIE PEG R2D N<7..0>
[O—BEGRD PCl E_85D PClE PEG R2D C P<7..0>
[ PCl E_85D PClE PEG R2D C N<7.. 0>
[O—BEG 2R PCIE_85D PO E PEG D2R P<7..0>
[ PCl E_85D PClE PEG D2R N<7.. 0>
[ PCl E_85D PClE PEG D2R C P<7..0>
[ PCl E_85D PClE PEG D2R C N<7. . 0>
[ CPU 50S CPUMID CPU_VI DSOUT
[ CPU _50S CPU VID CPU VI DSCLK
[ CPU 50S CPUVID CPU_VI DALERT L

SYNC MASTER=K91 M._B

SYNC DATE=0//22/ 2010
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Menory Bus Constraints

Menory Net

Properties

Menory Bus Spaci ng Group Assignnents

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’

VEM_CLK2NVEM * =4: 1_SPACI NG 2
MEM CTRL2CTRL * =3: 1_SPACI NG 2
MEM _CTRL2MEM * =2.5:1_SPACI NG 2

VEM_CVD2CVD * =1.5: 1_SPACI NG 2

VEM_CVD2NEM * =3: 1_SPACI NG 2
MEM _DATA2DATA * =1.5:1_SPACI NG 2
MEM _DATA2NEM * =3: 1_SPACI NG 2

VEM_DQS2NEM * =3: 1_SPACI NG 2

VEM_20THER * 25 MLS 2

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL E;SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r 4
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MVEM_CLK MEM_CTRL * VEM_CLK2MVEM MVEM_CMD MEM_CTRL * VEM_CVD2MVEM
MVEM_CLK MVEM_CMD * VEM_CLK2MVEM MVEM_CMD MVEM_CMD * VEM_CVD2CMD
MEM _CLK MEM _DATA * VEM CLK2VEM MEM_CND MEM _DATA * VEM CND2VEM
MVEM_CLK MVEM_DQS * VEM_CLK2MVEM MVEM_CMD MVEM_DQS * VEM_CVD2MVEM

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r i NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r :
MEM_CTRL MEM_CLK * MEM CTRL2NMEM MEM_DATA MEM_CLK * MEM DATA2NEM
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM CTRL * MEM _DATAZMVEM
MEM_CTRL MEM_CMVD * MEM CTRL2NMEM MEM_DATA MEM_CMVD * MEM DATA2NEM
MEM _CTRL MEM _DATA * MEM _CTRL2ZMEM | MEM _DATA MEM _DATA * MVEM _DATA2DATA
MEM CTRL MEM DQS * MEM_CTRL2MEM | MEM _DATA MEM DQS * VEM_DATA2MVEM

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r 4 NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r 4
MEM_DQS MEM_CLK * VEM DQS2MVEM MEM_CLK * * VEM 20THER
MEM_DQS MEM_CTRL * VEM DQS2MVEM MEM_CTRL * * VEM 20THER
MEM_DQS MEM_CMVD * VEM DQS2MVEM MEM_CMVD * * VEM 20THER
MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * VEM 20THER
MEM_DQS MEM_DQS * VEM DQS2MVEM MEM_DQS * * VEM 20THER

. Need to support MEM *-style wi |l dcards!

DQ DM-si gnal s should be matched wi thin 0.508mm of asspci ated DQS pair.

DQS intra-pair

mat ching should be within 0.127nm no inter-pair

mat chi ng

DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mj .
mat chi ng shoul d be within 0.508nm
CONTROL signals should be matched within [CLK-12.7mj to [CLK+0.0mj of CLK pairs.

CLK intra-pair

A/ BA/ CVD signal s should be matched within [ CLK-12. 7mi]
spacing is 4x dielectric,
fromdie pad to SODI MM pad is 139. 7mm

DQ DQs/ A/ BA/ cnd si gnal
Maxi mum | engt h of any signal

SOURCE: Cal pella SFF Platform DG Rev 1.5 (#407364),

mat chi ng should be within 0.127mm

inter-pair

Section 2.2

from procesor

requi renent.

to [CLK+12. 7mm] of CLK pairs.
CLK is 5x dielectric.

bal |

to SODI MM pad is 114.3nm

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 72D MEM O K MEM A CLK P<5..0>
O MEMAGK MEM 72D MEM O K MEM A CLK N<5. . 0>
O MEM A CONTL MEM 37S MEM CTRI MEM A_CKE<3. . 0>
O MEMA ONTL MEM 37S MEM CTRI MEM A _CS L<3..0>
O MEM A CNL MEM 37S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 40S MEM CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S NMEM CMVD MEM A RAS L
O MEMA D MEM 40S NMEM CMVD MEM A CAS L
O MEMA D MEM 40S MEM CMVD MNEM A VE L
CO—MEM A DQ BYTEQ MEM 50S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTET MEM 50S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM DATA MEM A _DQ<23. . 16>
O MEMA_DQ BYTE3 MEM 50S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32>
O MEM A _DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S NMEM DATA NMEM A _DQ<55. . 48>
CO—MEMA_DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56>
O MEMA DOSO MEM 85D MEM DQS MEM A_DQS_P<0>
CO—MEMA DOSO MEM 85D VEM DS MEM A DQS N<O>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A DXE1 MEM 85D VEM DS NVEM A DOS N<1>
O MEMA DQS2 MEM 85D MEM DQS. MEM A_DQS_P<2>
O MEMA DQS2 MEM 85D VEM DS NVEM A _DOS N<2>
O MMA DXS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA DQs4 MEM 85D MEM DQS MEM A_DQS_P<4>
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_N<4>
O MEMA DOSS MEM 85D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 85D VEM DS MEM A DQS N<5>
O MEMA DXSE MEM 85D VEM DS MEM A DQS P<6>
O MEMA DXSE MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS. MEM A _DQS_P<7>
O MEMA DQS7 MEM 85D VEM DS NVEM A _DOS N<7>
O MEMEB AK MEM 72D MEM O K MEM B_CLK P<5.. 0>
O MEMEB AK MEM 72D MEM O K NMEM B_CLK N<5. . 0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CKE<3. . 0>
O MEMB CNTL MEM 37S MEM CTRI MEM B_CS_L<3..0>
O MEMEB NI MEM 37S MEM CTRI MEM B_ODT<3. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S NMEM CMVD NVEM B_RAS L
O MEMEB QD MEM 40S NMEM CMVD NVEM B_CAS L
OO MEMB QD MEM 40S MEM CMVD MEM B VE L
O MEM B_DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0>
O MEMB_DQ BYTE] MEM 50S MEM DATA MEM B_DQx<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16>
CO—MEM B DQ BYTE3 MEM 50S MEM DATA MEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<47. . 40>
O MEM B DQ BYTEG MEM 50S MEM DATA NMEM B_DQ<55. . 48>
O MEM B DQ BYTE? MEM 50S MEM DATA NMVEM B_DQ<63. . 56>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS P<0>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS N<O>
O MEM B XE1 MEM 85D MEM DQS MEM B_DQS_P<1>
O MEM B DXE1 MEM 85D MEM DQS. MEM B_DOS N<1>
O MEM B DQS2 MEM 85D MEM DQS MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 85D VEM DS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B_DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DS MEM 85D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 85D MEM DQS MEM B_DQS _N<4>
oMM B DOSS MEM 85D VEM DS MEM B _DQS P<5>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS P<6>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS. MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D VEM DS NVEM B_DQOS N<7>

27

27
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Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
DP_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
LVDS_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

DI SPLAYPORT

=4: 1_SPACI NG 2

DI SPLAYPORT

TOP, BOTTOM|

=4: 1_SPACI NG

LVDS

=4: 1_SPACI NG 2

LVDS

TOP, BOTTOM|

=4: 1_SPACI NG

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

SATA Interface Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
SATA_90D * =90_OHM DI FF |  =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SATA_37SE * =37_0HM_SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE
SATA_S50SE * =50_CHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM _SE =50_OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
SATA lsiasansesio| =5 1_SPACI NG 2 SATA ToP, BOTTOM|  =5: 1_SPACI NG o
SATA_| COWP * 15 ML 2

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

USB 2.0

Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o

USB_85D * =85_OHM DI FF | =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

usB

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

=4: 1_SPACI NG 2

usB

TOP, BOTTOM|

=4: 1_SPACI NG

USB_RBI AS

*

15 ML

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

193

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D2 AUX CH DP_85D pspiaypert [ DP 1G AUX CH P 517 84
D aux cH DP_85D DisplAyPorTt [ DP_1G AUX_CH N 817 84
LS I1GA QK LVDS 85D LVDS LVDS IG A CLK P 18 88
OO L\DS1GA QK LVDS 85D LVDS LVDS |G A CLK N 15 88
CO—LVDS 1 G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> 56
O—LVDS LG A DATA LVDS 85D LVDS LVDS | G A DATA N<2..0> 54
CO—L\VDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAP<3>
CO—LVDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAN<3> ;¢
CO—LVDS 1 G B DATA LVDS 85D LVDS LVDS |1 G B DATA P<2..0> 56
O—LVDS LG B DATA LVDS 85D LVDS LVDS | G B DATA N<2..0> 54
CO—DB_SATA G2 RD SATA_90D SATA SATA_HDD R2D C P 616 41
[ SATA_90D SATA SATA HDD R2D C N 616 41
O —SATA_HDD ROVR R2D SATA_90D SATA SATA _HDD R2D P 6 m
[— SATA_90D SATA SATA HDD R2D N 6 m
O DE_SATA G3 R2D SATA_90D SATA SATA HDD R2D UF_P 6 m
[ SATA_90D SATA SATA HDD R2D UF_N 6 a1
O DB_SATA G3 R2D SATA_90D SATA SATA HDD R2D RDRVR OUT P s«
[ SATA_90D SATA SATA _HDD R2D RDRVR OUT N6 a
[CO—DB_SATA G2 R2D SATA_ 90D SATA SATA_HDD R2D RDRVR IN P s«
[ SATA_90D SATA SATA HDD R2D RDRVR I N N6
O DE_SATA G3 R2D SATA_90D SATA SATA HDD R2D RC UE P 6 m
= SATA_90D SATA SATA_HDD R2D RC UF_N 6 am
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 616 41
[— SATA_90D SATA SATA _HDD D2R N 16 41
[CO—SATA_HDD 2R SATA_ 90D SATA SATA HDD D2R RDRVR OUT P s«
f— SATA_90D SATA SATA _HDD D2R RDRVR OUT N6 a
[CO—SATA_HDD 2R SATA_ 90D SATA SATA HDD D2R RDRVR IN P o«
[= SATA_90D SATA SATA HDD D2R RDRVR I N N6
[CO—SATA_HDD ROVR [2R SATA_90D SATA SATA HDD D2R C P 6 m
[ SATA_90D SATA SATA HDD D2R C N 6 a1
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 16 a1
= SATA_90D SATA SATA_ODD R2D C N 16 a1
[— SATA_90D SATA SATA _ODD R2D P 6 m
[ SATA_90D SATA SATA ODD R2D N 6 a1
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D UF P n
= SATA_90D SATA SATA ODD R2D UF_N n
[CO—SATA 0D 2R SATA_90D SATA SATA _ODD D2R P 16 a1
[ SATA_90D SATA SATA ODD D2R N 16 a1
[O—SATA_ 0D 2R SATA_90D SATA SATA ODD D2R C P n
[ SATA_90D SATA SATA ODD D2R C N n
[CO—SATA_ QD 2R SATA_90D SATA SATA_ODD _D2R UF_P 6 am
= SATA_90D SATA SATA _ODD D2R _UF_N 6 a1
O —BCH SATA3 1COVP | SATA 50SE saTA 1caw | PCH SATA3COVP 16
CO—BCHSATA ICOVP | SATA 37SF SATA_I COVP PCH_SATAI COWP "
CO—LUSE HUE1_Up USB_85D USB. USB HUB1_UP_P 18 24
[ USB_85D USB USB_HUB1_UP_N 16 24
O USB HUE2 Up USB_85D USB USB_HUB2 _UP P 16 24
s USB_85D USB. USB HUB2_UP_N 18 24
O USB_EXTA USB_85D USB USB_EXTA P 24 42
s USB_85D USB. USB _EXTA N 24 a2
O USB EXTB USB_85D USB. USB EXTB_P 24 a2
D USB_85D USB. USB EXTB_N 24 a2
[O—USB EXTC USB_85D USB. USB EXTC P 24 a3
[ USB_85D USB. USB EXTC N 24 a3
O USB_CAVERA USB_85D USB. USB _CAMERA CONN P -
[ USB_85D USB USB_CANMERA _CONN_N 6 a1
O USB BT USB_85D USB USB_BT P 6 24 31
D USB_85D USB USB_BT_N 6 24 31
[O—USB TPAD USB_85D USB USB_TPAD P 24 53
= USB 85D USB USB_TPAD N 24 53
OB IR USB_85D USB USB IR P 24 as
s USB_85D USB. USB IR N 24 aa

i USB | PCH USB RRBI AY USB RBI AS PCH USB RBI AS 18
[O—USB T29A USB_85D USB USB_T29A P s 24
[— USB_85D USB USB T29A N o 20
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LPC Bus Constraints

PCH Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CLK_LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
LPC * 6 ML 2
CLK_LPC * 8 ML 2

SMBus I nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
SMB_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
SMVB * =2x_DI ELECTRI C 2

SI O Si gnal

Constraints

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:’{
HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
HDA * =2x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLOW

8 ML

SPI I nt

erfac

e Constraints

PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

8 ML

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBCAD LPC_50S LPC. LPC AD<3. . 0>
O LPC_ERAMNE | L PC 50S LPC LPC FRAME L
O—LBC RESET | L PC 50S LPC LPCPLUS RESET L
CO—BCHLEC A KO CKIPC50S OKIPC LPC CLK33M SMC R
OB LEC A KO CKIPC50S OKIPC LPC CLK33M SMC
CO—BCHLPC A KO K IPC50S COKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK

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

> PCH 0_| , 50S SVB SM._PCH 0_DATA
CO—SMBUS PCH 1 QK SMB_50S SMB SM._PCH 1_CLK
CO—SMBUS PCH 1 DATA  SMB 50S SVB SML_PCH 1_DATA
O HABRT AK HDA_50S HDA HDA BIT_CLK
= HDA 50S HDA HDA BIT CLK R
[O—HDA SYNC HDA 50S HDA HDA SYNC
= HDA_50S HDA HDA_SYNC_R
[O—HDARST | HDA 50S HDA HDA RST R L
[ HDA 50S HDA HDA RST L
[O—HDA_SDINO HDA 50S HDA HDA SDI NO
= HDA 50S HDA AUD SDI _R
CO—HDA SDOUT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
O—SBLaK SPl_55S SPI SPI_CLK R
OO—SBLaK SPl_55S SPI SPI _CLK
CO—SBL_Mx! SPl_55S SP| SPI_MOSI _R
CO—SBL_MxI SPl_55S SP| SPI __MOSI
OO—SBLMSs0 SPl_55S SPI SPI _M SO
O—SBL_cs0 SPl_55S SP| SPI_CSO_R L
= SPl_55S SP| SPI _CSO_L
[O—BCLE ENET_R2D PCl E_85D PClE PCl E ENET_R2D P
O —BOLE_ENET_R2D PCl E_85D PClE PCl E_ ENET_R2D N
O—BCLE ENET_R2D PCl E_85D PCIE PCIE ENET_R2D C P
O—BCLE ENET_R2D PCl E_85D PCIE PClE ENET_R2D C N
[CO—PCLE ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[O—BCLE ENET 2R PCl E_85D PCIE PCl E_ ENET_D2R N
[O—BCLE ENET_2R PCl E_85D PClE PCl E ENET_D2R C P
[O—BCLE ENET_2R PCl E_85D PClE PCl E ENET_D2R C N
CO—BCLE AP RD PCl E_85D PCIE PCl E AP_R2D P
[O—BCLE AP RD PCl E_85D PClE PClE AP_R2D N
CO—PCLE AP R2D PCl E_85D PClE PCILE AP R2D C P
CO—BCLE AP RD PCl E_85D PClE PClE AP_R2D C N
[O—BCLE AP 2R PCl E_85D PCIE PCl E AP_D2R P
[O—PBCLE AP 2R PCIE_85D PCIE PCl E_AP_D2R N
O—BCLE AP 2R PCl E_85D PClE PClE AP_D2R Pl _P
[O—BCLE AP 2R PCl E_85D PClE PClE AP_D2R Pl _N
[O—PCLE AP R2D PCIE 85D PCIE PCl E_AP_R2D PI _P
O—BCLE AP RD PCl E_85D PClE PClE AP_R2D PI _N
[O—BCQE EWRD PCl E_85D PCIE PCl E FW R2D P
[O—BCE EWRD PCl E_85D PCIE PClE FWR2D N
[O—BCQE EWRD PCl E_85D PCIE PCE FWR2D C P
CO—PCE EWRD PCl E_85D PClE PCILE FWR2D C N
[O—BCQE EWM®R PCl E_85D PClE PCl E FW D2R P
[O—BCE EW®R PCl E_85D PCIE PCl E FW D2R N
[O—PCLE EWRR PCIE_85D PCIE PCIE_ FWD2R C P
[O—BCE EWM®R PCl E_85D PClE PClE FWD2R C N
[»—BCE G KI00M K PCOE 90D G K POE PCl E_ CLK100M PCH P
==y PCI E_Cl K100M CIK PCIE 90D CK POE PCl E_CLK100M PCH N
[»>—BCE QKIOOM 129 K PCE 90D G K POE PCl E_ CLK100M T29_ P
[=>—PCLE_QKIOOM T29_ K PCOE 90D CIK POE PCl E_ CLK100M T29_ N
K PCOE 90D CIK POE PCH CLK96M DOT_P
= K PCE 90D G K POE PCH CLK96M DOT_N

P

K100M SATA P

PCI E_CI K100M K PCOE 90D G K POE PCH CLK100M SATA N
> CcPU 50S QK PAE PCH CLK14P3M REFCLK
CPU_50S K POE PCH CLK33M PCl | N
CO—BCLE QLKI00M K PCOE 90D G K POE PEG CLK100M P
= K PCE 90D CIK POE PEG CLK100M N

- A & X & PCl E CLK100M ENET_P
[— K PCOE 90D CIK POE PCl E_ CLK100M ENET_N
[O—BCLE QLKI00M AP K PCOE 90D CIK POE PCl E_ CLK100M AP_P
= K PCOE 90D CIK POE PCl E_CLK100M AP_N
CO—BCLE_QLKI0OM EW K PCE 90D CIK POE PCl E_ CLK100M FW P
[ K PCE 90D G K POE PCl E_ CLK100M FW N

- L & X _ PCl E K100M EXCARD_P
= K PCE 90D G K POE PCl E_ CL KI00M EXCARD N
[ —BCE 129 RD PCl E_85D PClE PCl E T29_R2D C P<3..0>
[»—BCE 129 RD PCl E_85D PClE PClE T29_R2D C N<3..0>
ey PO E_T29_R2D PCl E_85D PClE PCl E T29_R2D P<3..0>
> —BCLE 129 RD PCl E_85D PClE PCl E T29_R2D N<3..0>
[>—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R P<3..0>
PCIE_T29 PR PCIE 85D PO E PCl E T29 D2R N<3..0>
[»—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R C P<3..0>
[»—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R C N<3..0>

6 16 a5

6 16 a5

6 25 47

18 25

25 45

6 25 47

6 16 23

6 16 23

16 48

16 48

16 48

16 48

16 57

16 74

16 74

16 36

16 36

16 31

16 31

16 38

16 38

16 32

16 32

a7 88

a7 88

88

26 28

26 28

30 32 41 48 62 89

30 32 41 48 62 89
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CAESAR

Il (Ethernet) Constraints

PHYSI CAL_RULE_SET

LAYER

ALONBHTE | M NIMUM LINE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

Et her net Net

Properties

ENET_50S

*

=50_OHM SE|  =50_OHM SE

=50_OHM SE

=50_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_3X

*

=3: 1_SPACI NG ?

SOURCE: Broa

CAESAR

dcom 5764-

DS04- RDS Page 38

I'l (Ethernet PHY)

Constraints

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

= ENET_100D ENET_MDI ENET_MDI _N<3. . 0>

PHYSI CAL_RULE_SET

LAYER

ALONBHTE | M NIMUM LINE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_100D

*

=100_OHM_DI FF =100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_MDI

*

0.6 MM ?

SOURCE: Broadcom 5764- DSO4- RDS Page 38

FireWr

e Interface Constraints

FireWre Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘GAP
FW 110D * =110_0MM DI FF[ =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF | =110_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
FW TP * =3: 1_SPACI NG ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
EW P1_TPA EW 110D EW TP FW PORT1_TPA P
> —EWe1_TPA EW 110D EW TP FW PORT1_TPA N
[ —EWP1_TeR EW 110D EW TP FW PORT1_TPB_P
EW P1_TPR EW 110D EW TP FW PORT1_TPB_N

Port O and 2 Not Used

32 36

36 37

36 37

38 40

38 40

38 40

38 40
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Di spl ayPor t

Si gnal

Const

raints

NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page.

T29 |1 2C Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T29_12C 558 * =55_0HM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

T29_12C

*

=2x_DI ELECTRI C 2

T29 SPI

Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"
T29_SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
T29_SPI * =2x_DI ELECTRI C 2
T29/ DP Connector Signal Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T29DP_80D * =80_CHM DI FF|  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
T29DP_100D * =100_OHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF |

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

T29DP * =5x_DI ELECTRI C ? T29DP TOP, BOTTOM| =7x_DI ELECTRI C
SOURCE: Bill Cornelius’s T29 Routing Notes
T29 1 C Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D DP_85D DiSPLAYPORT | DP.T29SNKO M._C P<3..0> 41
D DP_85D DiSPLAYPORT | DP.T29SNKO M. _C N<3..0> (451
[O—DR_T29SNK0 M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> .
[O—DB_T29SNKO_M DP_85D DisPLAYPORT | DP.T29SNKO M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C P 6 33 79
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C N 6 33 79

> 0_AUXCH DP_85D DI SPLAYPORT | DP._T29SNKO_AUXCH P 6 33

> Q_AUXCH DP_85D DisPLAYPORT | DP.T29SNKO AUXCH N .
[ DP_85D DiSPLAYPORT | DP_T29SNK1 M. _C P<3..0> 41
D DP_85D DiSPLAYPORT | DP_T29SNK1 M. _C N<3..0> 451
CO—DR_T295NKI1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. P<3. . 0> .
[O—DR_T29SNK1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C P 6 33 79
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 6 33 79
[O—DB_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH P .
O—DR_T29SNK1_AUXCH DP_85D DI SPLAYPORT | DP.T29SNK1_AUXCH N 6 33
[ DP_85D DisplAYPoRT | DP_T29SRC M._C _P<3. . 0>
D DP_85D pispLayport | DP.T29SRC ML_C N<3. . 0>
D DP_85D pispLAayporT | DP.T29SRC AUXCH C P
D DP_85D pispLAayporT | DP.T29SRC AUXCH C N
D T29 12C 558 | T29 12C 12C T29_SCL 33 48 85
D T29 12C 558 | T29 12C 1 2C T29_SDA 33 48 85
O I29_SPl_aK T29_SPI_55S | T29_SPI T29_SPI _CLK a3

_SPI_ T29 SPI_55S | T29 SpI T29_SPI _MOSI 33
o129 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO 33
O—29.SPL_CS | T29 SPI_55S | T29 SpI T29_SPI _CS_L a3
[ T29DP 80D T29DP T29 R2D C P<3..0> PR
D T29DP 80D T29DP T29 R2D C N<3..0> PR
D T29DP_100D T29DP T29 D2R P<3..0> PR
D T29DP_100D T29DP T29 D2R N<3..0> PR

Only used on hosts supporting T29 video-in

T29/ DP Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
129 R T29DP 80D T29DP T29_R2D P<0>
O—I22 R0 T29DP 80D T29DP T29_R2D N<O>
129 R2D1 T29DP_80D T290P T29_R2D P<1>
o129 R2D1 T29DP 80D T29DP T29_R2D N<1>
= T29DP 80D T29DP T29_R2D C F P<1..0>
[ T29DP_80D T29DP T29_R2D C F N<1..0>
29 R0 T29DP_100D T29DP T29_D2R _C P<0>
129 R0 T29DP_100D T29DP T29_D2R _C N<O>
129 2RI T29DP_100D T290P T29_D2R C P<1>
o129 2RI T29DP_100D T290P T29_D2R C N<i1>
= T29DP_100D T29DP T29DPA D2R1_AUXCH P
[ T29DP_100D T29DP T29DPA D2R1_AUXCH N
[ T29DP 80D T29DP DP_SDRVA M._C P<3..0>
= T29DP 80D T29DP DP_SDRVA M._C N<3..0>
[ T29DP 80D T29DP DP_SDRVA M._R P<3..0>
= T29DP 80D T29DP DP_SDRVA_M._R N<3..0>
[O—DE_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2..0: 2>
O D2 SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._N<2..0: 2>
CO—D2SDRVA M _aDD T29DP 80D T29DP DP_SDRVA M._P<3..1: 2>
CO—D2SDRVA M _aDD T29DP 80D T29DP DP_SDRVA M._N<3..1: 2>
[O—DE_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH P
[O—DE_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_ AUXCH N
= T29DP 80D T29DP DP_SDRVA AUXCH C P
[ T29DP 80D T29DP DP_SDRVA AUXCH C N
[ T29DP 80D T29DP T29DPA_M__P<3. . 0>
[— T29DP 80D T29DP T29DPA M._N<3. . 0>
[ T29DP 80D T29DP T29DPA M._C P<3.. 0>
= T29DP 80D T29DP T29DPA_ M. _C N<3.. 0>
= T29DP 80D T29DP DP_A EXT_AUXCH P
[ T29DP 80D T29DP DP_A EXT_AUXCH N
D I2o R T29DP_80D T290P T29_R2D P<2>
O—Ro R T29DP_80D T290P T29_R2D N<2>
D—I29 RDa T29DP 80D T29DP T29_R2D P<3>
O I29 RDa T29DP 80D T29DP T29_R2D N<3>
= T29DP_80D T29DP T29_R2D C F_P<3..2>
[— T29DP_80D T29DP T29_R2D C F _N<3. . 2>
D129 2R T29DP_100D T290P T29_D2R C P<2>
—R29 R T29DP_100D T29DP T29_D2R _C N<2>
129 2R3 T29DP_100D T29DP T29_D2R C P<3>
D129 2R3 T29DP_100D T29DP T29_D2R C N<3>
[ T29DP_100D T29DP T29DPB_D2R3_AUXCH P
= T29DP_100D T29DP T29DPB_D2R3_AUXCH N
[ T29DP 80D T29DP DP_SDRVB_M._C P<3..0>
[ T29DP 80D T29DP DP_SDRVB_M._C N<3..0>
= T29DP 80D T29DP DP_SDRVB_M._R P<3..0>
[ T29DP_80D T29DP DP_SDRVB_M._R N<3..0>
CO—D2_SDRVE M _EVEN T29DP 80D T29DP DP_SDRVB_M__P<2..0: 2>
O D2 SDRVE M _EVEN T29DP 80D T29DP DP_SDRVB_M._N<2. . 0: 2>
O D2 SDRVBE M _ODD T29DP 80D T29DP DP_SDRVB_M._P<3. . 1: 2>
CO—D2SDRVB M _aDD T29DP 80D T29DP DP_SDRVB_M._N<3. . 1: 2>
O DE_SDRVE_AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH P
[O—DE_SDRVE AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH N
[ T29DP 80D T29DP DP_SDRVB_AUXCH C P
= T29DP 80D T29DP DP_SDRVB_AUXCH C N
[ T29DP 80D T29DP T29DPB_M._P<3. . 0>
= T29DP 80D T29DP T29DPB_M.__N<3. . 0>
[— T29DP 80D T29DP T29DPB_M._C P<3.. 0>
[ T29DP 80D T29DP T29DPB_M._C N<3. . 0>
[ T29DP_80D T29DP DP_B_EXT_AUXCH P
= T29DP 80D T29DP DP_B EXT_AUXCH N

6 85 86

6 85 86

85 86

85 86

85 86

85 86

Only used on dual -port hosts.
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%NE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 W™

6 31 45 48 54
6 31 45 48 54
45 48 51
45 48 51
6 31 45 48 51

6 31 45 48 51

6 45 48 63 64
45 48 103 104

45 48 103 104

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> SMC_ A _S3 | SMB_50S SMB SMBUS _SMC A S3_SCL
> SMC_ A _S3 | SMB_50S SMB SMBUS _SMC A _S3_SDA
> SMC B SO | SMB_50S SMB SMBUS _SMC B_SO_SCL
. SMC B S0 | SMB 50S 1l svB | B, DA
> SMC 0_S0_ | SMB_50S SMB SMBUS _SMC O0_SO_SCL
> SMC 0_S0_ | SMB_50S SMB SMBUS _SMC O_SO0_SDA
> SMC._BSA_ |sMesos  [swe | SMBUS SMC BSA SCL 6 45 48 63 64
> SMC._BSA_ | SMB_50S SMB SMBUS_SMC BSA SDA
> SMC. | _ | SMB_50S SMB SMBUS_SMC MGMI'_ SCL
> SMC. | _ | SMB_50S SMB SMBUS_SMC MGMT_SDA
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHER Csl 1TOl_DI EEPAIR CHGR CSI _P
[— 1TOI_DI EEPAI R CHGR CsSlI _N
O—CHR CsO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N

SYNC MASTER=K1/ M.B

SYNC DATE=05/ 14/ 2010 A

TTTLE

SMC Constraints
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GDDR5 FB A Net Properties

GDDR5 Frame Buffer Signal Constraints
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
GDDR5_45R50SE * =50_OHM SE =50_OHM_SE =50_OHM_SE 12.7 WM =STANDARD =STANDARD
GDDR5_45SE * =45_CHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
GDDR5_CLK * =5x_DI ELECTRI C 2
GDDR5_CMVD * =2x_DI ELECTRI C 2
GDDR5_DATA * =3x_DI ELECTRI C 2
GDDR5_EDC * =7x_DI ELECTRI C 2
Digital Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
DP_85D * =85_CHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
LVDS_85D * =85_CHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM | =4x_DI ELECTRI C o
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM | =4x_DI ELECTRI C

LVDS intra-pair matching should be 0.127 mm
Di spl ayPort/ TMDS intra-pair matching should be 0.127mm
DI spl ayPort AUX CH intra-pair matching should be 0.127mm  Max | ength 330.2mMm
Max | ength of LVDS/ Di splayPort/TMDS traces:

13 inches.

SQURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanmily GPU DG 04202-001-v04.

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

Max Length 241. 3mm

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

[O>—EBA0_QK GDDRS_80D GDDRS_ ALK FB AO_CLK P 76 77
[OO—EBA0 K GDDRS_80D GDDRS_ QLK FB _AO_CLK N 76 77
[O—EBAL QK GDDRS_80D GDDR5 QLK FB_A1 CLK P 76 77
O—EBALaK CGDDR5_80D CGDDR5_C1 K EB_A1_CLK N 76 77
O—fBA o | GOORS 45RS0SE | GDDRS OMD FB_AO_A<8. . 0> 76 77
OO—fBAaL o | GhORS 45RS0SE | GDDRS OMD FB_Al_A<8..0> 76 77
[ =W e ! | GDDRS_45R50SE | GDDRS CVD FB AO_ABI _L 76 77
DO—EBAa o | cooRs 4smsosEcooes oo | FB AL ABI L 76 77
OD—EBs o | cooRs 4smsosEcooRs oo | FB A0 RAS L 76 77
CO—fEBAaLawn | GRS ASRS0SE | GDDRS VD FB Al _RAS L 6 7
D—EBsan | cooes 4sesosEcooes oo | FB A0 CAS L 7
OO—EBAaan | conRs 4smsosE | aooes avn | FB A1 CAS L 7677
O—EBs o | cooes 4sesosE|cooes oo [ FB A0 VE L %77
D—Eea o | cooes 4smsosE|cooRs oo [ FB AL WE L %77
O—EBa on | cooRs 4sme0sEl Gors oo | FB AO _CKE L w7
DO—EBAa o | cooRs 4smsosecooes oo | FB AL CKE L 76 77
OD—EBsan | cooes 4spsosEcoors oo [ FB A0 GS L 76 77
OD—EBAL QD | GhDRS 45RA0SE | GDDRS QWD FB_Al_CS L 76 77
[—EB_AQ_EDCD GDDR5_45SE GDDRS_EDC. FB_AO0_EDC<0> 76 77
> EB_AQ_EDC1 GDDR5_45SE GDDRS_EDC FB_AO0_EDC<1> 76 77
> —EBAQ_EDC2 GDDR5_45SE GDDRS_EDC. FB_AO0_EDC<2> 76 77
> —EB_AQ_EDCE GDDR5_45SE GDDRS_EDC FB_AO0_EDC<3> 76 77
= —EB_Al_EDXD GDDR5_45SE GDDRS_EDC. FB_Al_EDC<0> 76 77
D> —EBAL_EDC1 GDDR5_45SE GDDRS_EDC FB_Al_EDC<1> 76 77
»—EB AL EDC2 GDDR5_45SE GDDRS_EDC. FB_Al_EDC<2> 76 77
[O—EFB AL EDG GDDR5_45SE GDDRS_EDC. EB_Al_EDC<3> 6 77
chors pata | FB_AO_DBI _L<0> 6 7
chors pata | FB _AO_DBI_L<1> 76 77
chDrs DATA | FB_AO_DBI _L<2> 76 77
chors pata | FB_AO_DBI_L<3> 76 77
_A1_DBI_| _ conrs_pata | FB A1 DBl L<0> 6 7
D —EBAL DAL L1 GDDR5_45SE chors pata | FB A1 DBl _L<1> 76 77
C»>—EBAL DRI 12 GDDR5_45SE chors pata | FB A1 DBl _L<2> 76 77
L Al_DBI | GDDR5_45SE chors pata | FB A1 DBl _L<3> 6 7
[O—EB_AD_ WL KO GDDRS_80D GDDRS_CMVD FB_AO0_WCLK P<0> 76 77
[O—EBAQ WL KO GDDRS_80D GDDR5_CMVD FB_AO0_WCLK N<O> 76 77
O—EBA0 Wil K1 CGDDR5_80D CGDDR5_CVD EB_AO_WCLK P<1> 76 77
[O—EBAQL WO KI GDDRS_80D GDDR5_CMVD FB_A0_WCLK N<1> 76 77
[O—EBAL W KO GDDRS_80D GDDRS_C\VD FB_Al_WCLK P<0> 76 77
[O—EBAL W KO GDDRS_80D GDDRS_C\VD EB_A1_WCLK N<O> 6 77
[O—EBAL WO KI GDDRS_80D GDDRS_CMVD FB_A1_WCLK P<1> 76 77
[O—EBAL WIKI GDDRS_80D GDDRS_CMVD FB_A1_WCLK N<1> 76 77
CO—EB-A0_DQBYTFO | GDDRS_45SE conrs_pata | FB_AO_DQO<7. . 0> 6 77
[O—EBAQ DQEYTEL | GDDRS 45SE coprs_pATA | FB_AO_DOX<15. . 8> 76 77
O FB A0 DQBYTE2 | GDDRS 45SE coprs_pATA | FB_AO_DQ<23. . 16> 76 77
[O—EBALDQEYTEZ | GDDRS 45SE coprs_pATA | FB_AO_DQ<31. . 24> 76 77
[O—EBALDQEYTEQ | GDDRS 45SE copRs_DATA | FB_A1_DOX7. . 0> 76 77
[O—EB_AL_DQ BYTE1 | GDDR5_45SE chDRs DATA | FB_Al1_DQ<15. . 8> 76 77
[O—EBALDQEYTE2 | GRS 45SE copRs_DATA | FB_Al_DO<23. . 16> 76 77
CO—EB-ALDQBYTES | GDDRS _45SE chors pata | FB A1 _DQ<31. . 24> 6 7
CO—EBABRESET CGDDR5_45R50SE | GDDRS_CMD FB RESET L 76 77 78
MUXGFX Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
OD—L\Ds A QK LVDS 85D LVDS LVDS A CLK P s 88
OD—L\Ds A aK LVDS 85D LVDS LVDS A CLK N s 88
[O—LVDS A DATA LVDS 85D LVDS LVDS A DATA P<2..0> a4 88
[O—LVDS A DATA LVDS 85D LVDS LVDS A DATA N<2..0> s 88
O—L\Ds B Ak LVDS 85D LVDS LVDS B CLK P s 88
DL\ B aAK LVDS 85D LVDS LVDS B CLK N s 88
[O—LVDS_B DATA LVDS 85D LVDS LVDS B _DATA P<2..0> 4 88
[O—LVDS B DATA LVDS 85D LVDS LVDS B _DATA N<2..0> s 88
[ LVDS 85D LVDS LVDS CONN A CLK F P o 83
[ LVDS 85D LVDS LVDS CONN A CLK F_N .
D LVDS_85D LVDS LVDS CONN B CLK F P 6 83
[ LVDS 85D LVDS LVDS CONN B CLK F_N .
[ LVDS 85D LVDS LVDS CONN A CLK P 83 84
[ LVDS 85D LVDS LVDS CONN A CLK N 83 84
D LVDS_85D LVDS LVDS CONN A DATA P<2..0> 65384
[ LVDS_85D LVDS LVDS CONN A DATA N<2..0> 65384
[ LVDS 85D LVDS LVDS CONN B CLK P 83 84
[ LVDS 85D LVDS LVDS CONN B CLK N 83 84
D LVDS 85D LVDS LVDS CONN B DATA P<2..0> 65354
[ LVDS_85D LVDS LVDS CONN B _DATA N<2..0> 65384

GDDR5 FB B Net Properties

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL seacine
O—EBBO_ QK GDDRS_80D GDDRS_ QLK FB BO_CLK P 76 78
CO—EB B0 QK GDDRS_80D GDDRS_ QLK FB BO_CLK N 76 78
CO—EBEBLOK GDDRS_80D GDDRS_ QLK FB Bl _CLK P 76 78
CO—EBBlL AK GDDR5_80D CGDDR5_C1 K FB_Bl1_CLK N 76 78
} BO_ | GDDR5_45R50SE | GDDR5_CMD FB_BO_A<S8. . 0> 76 78
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB Bl_A<8..0> 76 78
L B0 | cDDRs_45RS0SE | GhoRs_avp | FB BO_ABI L 76 78
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB_Bl_ABI L 6 78
L B0_ | coprs_45R50SE | aoors avp [ FB BO RAS L 7678
O—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB_Bl1_RAS L 76 78
L B0_ | coprs_45Rs0SE | aoors avp [ FB BO_CAS L 7678
CO—EBBL QD GDDRS_45R50SE | Ghors_ovp | FB Bl CAS L 6 78
L B0_ | copRs_45R50SE | aoors avn [ FB BO WE L 7678
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD EB_Bl1_WE L 76 78
L B0 | coDRs_45RS0SE | Ghors_avp | FB BO_CKE L 76 78
CO—EBEBL QD GDDRS_45R50SE | GDDRS_CWMD FB Bl _CKE L 76 78
_BO_ | coDRs_45Rs0sE | eoors avp | FB BO_CS L 76 78
CO—EBBL QD CGDDR5_45R50SE | GDDRS CVD FB B1_CS L 76 78
O—EB_B0_EDCD GDDR5_45SE GDDRS_EDC. FB_BO_EDC<0> 76 78
[=T>—EB_B0_EDC GDDR5_45SE GDDRS_EDC. EB_BO_EDC<1> 76 78
C>—EB_B0_EDC2 GDDR5_45SE GDDRS_EDC. EB_BO_EDC<2> 76 78
[=»—EB_B0_EDC3 GDDR5_45SE GDDRS_EDC FB_BO_EDC<3> 76 78
=D»—EB_B1_EDXD GDDR5_45SE GDDRS_EDC. FB Bl EDC<0> 76 78
C>—EB_B1_EDCI GDDR5_45SE GDDRS_EDC. EB_B1_EDC<1> 76 78
»—EB_B1_EDC2 GDDR5_45SE GDDRS_EDC. EB_B1_EDC<2> 76 78
CO—EBB1_ED3 GDDR5_45SE GDDRS_EDC. EB_B1_EDC<3> 76 78
, BO_DBI | | GDDR5_45SE chors pata | FB_BO_DBI _L<0> 6 78
D>—EB_B0 DAl 11 GDDR5_45SE chors pata | FB_BO_DBI_L<1> 76 78
B_BO DB chDrs pATA | FB _BO_DBl _L<2> 76 78
chors pata | FB_BO_DBI _L<3> 76 78
chors pata | FB_B1_DBI _L<0> 6 78
chors pata | FB Bl _DBI_L<1> 6 78
chors pata | FB_B1 DBl _L<2> 6 78
O EBB1 DAl 13 GDDR5_45SE chors pata | FB_B1 DBl _L<3> 6 78
[CO—EB_B0_ WO KO GDDRS_80D GDDRS_C\VD FB BO_WCLK P<0> 76 78
CO—EB_B0 WO KO GDDRS_80D GDDR5_CMVD FB_BO_WCLK N<O> 76 78
CO—EBBO WO KI CGDDR5_80D CGDDR5_CVD EFB_BO_WCLK P<1> 76 78
CO—EBB0 WO K GDDRS_80D GDDR5_CMVD FB_BO_WCLK N<1> 76 78
CO—EBBL WiKO GDDRS_80D GDDRS_C\VD FB_Bl1_WCLK P<0> 76 78
CO—EBBlL WO KO CGDDR5_80D GDDRS_CMD FB Bl WCLK N<O> 76 78
CO—EBBL WKl GDDRS_80D GDDRS_C\VD FB Bl _WCLK P<1> 76 78
CO—EBBL Wik GDDRS_80D GDDRS_C\VD FB Bl WCLK N<1> 76 78
CoO—EB_BODQBYTFO | GDDRS 45SE chors pata | FB_BO_DO<7. . 0> 76 78
CO—EBBODQBYTFl | GDDRS 45SE chors_pata | FB_BO_DO<15. . 8> 6 78
CO—EB_B0_DQ BYTE2 | GDDRS_45SE chors _pata | FB_BO_DO<23. . 16> 76 78
CO—EBBODQEBYTER | GDDRS 45SE coprs_paTA | FB BO_DQ<31. . 24> 76 78
CO—EB_B1_DQ BYTEQ | GDDR5_45SE chors pata | FB_B1_DO<7. . 0> 76 78
[O—EB_B1_DQ BYTE] GDDR5_45SE coors_DATA | FB_B1_DQ<15. . 8> 76 78
CoO—EBBLDQBYTE2 | GDDRS 45SE conrs_pATA | FB Bl DQ<23. . 16> 6 78
CO—EBBLDQBYTE3 | GDDRS 45SE chors pata | FB Bl _DO<31. . 24> 6 78
Whi stler Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
DU a KM CK SIONS5S| CK SIow GPU_CLK27M 0
[O—CRU A KIoM K SION55S| QK SION GPU_CLK100M 70
OO LDS EGA QK LVDS 85D LVDS LVDS EG A CLK P 70
OO LDS EGA QK LVDS 85D LVDS LVDS EG A CLK N 70
O—L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA P<2..0>
CO—L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA N<2..0> ,
CO—L\DS_EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3>
CO—L\VDS EG A DATAZ LVDS 85D LVDS NC LVDS EG A DATA N<3>
CO—L\VDS EG B DATA LVDS 85D LVDS LVDS EG B DATA P<2..0>
CO—L\DS EG B DATA LVDS_85D LVDS LVDS EG B DATA N<2..0> 4
CO—L\VDS EG B DATAZ LVDS 85D LVDS NC LVDS EG B DATA P<3>
CO—L\VDS EG B DATAZ LVDS 85D LVDS NC LVDS EG B _DATA N<3>
oM DP_85D pisplAYPORT | DP EXTA ML_C P<3..0>
= DP_85D pispLayport | DPEXTA ML_C N<3. . 0>
O—DeAUX CH DP_85D pispLayport | DPEXTA AUXCH C P
[ DP_85D pDisPLAYPORT | DP EXTA AUXCH C N
O—DeAUX CH DP_85D pspraypert | DP_EG AUX CH P
[ DP_85D DisPLAYPORT | DPEG AUX CH N
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K92 Specific Net Properties A .
e K92 Specific Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WOTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
NET_TVPE
SENSE_1TOL_55S * =1: 1_Di FFPAI R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R [ — ENET_100D ENETCONN. ENETCONN P<3..0> a7 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— o0 . ENETCONN N<3.. 0>
THERM 1TOL_55S i =11 DI FFPAI R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R | — EAELL000 EREL & [Z»—PCOLE_EXCARD ROD PCl E_85D PO E PCl E EXCARD R2D P 632
DI FFPAI R * 1:1_DI FFPAI R 1:1_DI FFPAI R 1:1_DI FFPAI R 1:1_D FFPAI’R o D ENSEDLEERALE ERSE_1 101 ENSE v G 9068 EQ Ffﬂgr) EQLE PC‘ E RD mD N 632
i i - il — — ENSE_1TC1 EnsE VOCSASO CS N 49 65 [=»—PCLE_EXCARD PR PCIE 85D PCILE PCl E EXCARD D2R P 616 32
AUDI CDI FF * =1:1_DiFFPAIR 0.1 M1 0.1 M1 10 WM 0.1 M 0.1 M O —sese nieeealr ENSE_1TOM ENSE VCCSAI SNS R P 29 [ PCl E_85D PCE PCl E_EXCARD D2R N 6 16 32
= ENSE_1TM ENSE VCCSAI SNS_R_N 9 PCl E_EXCARD R2D PCl E_85D PCIE PCl E_EXCARD R2D C P 16 32
SPACH NG RULE. SeT AvER LINE-TO LI NE SPAG NG o NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG _RULE_SET CO—SEMsEniErpaR ENSE_1TQ1 ENSE ISNS 1V5 S3 R P 29 - PCl E_85D PO E PCl E EXCARD R2D C N 16 32
— ' I o R o [ ENSE_1TQ1 ENSE ISNS 1v5 S3 R N 9 [=>—POE CLK100M EXCARDl Q1K POIE 90D | QLK POE PCl E_CLK100M EXCARD CONN P s 2
sense . =2:1_sPACI NG B Fucar bk G0 P2m [ s neeea —— — CPUVCCI OS0_CS P w70 QK POE 90D | QK PO E PCI E_CLK100M EXCARD CONN N s s
THERM N 2.1 SPACI NG P CPU_VCCSENSE G\D * GND_P2MM [ — ENSE 171 ENSE CPUVCCI OS0_CS N 49 70
S S— [>—sese oeeenn . st CPUVCCI O SNS R P w
AUDI O * =2: 1_SPACI NG ? [ ENSE_1TCn ENSE CPUVCCI O SNS R N a0 [=>—BCLE_QLKI00M AP K PCE 90D | QK POE PCl E_CLK100M AP_CONN_P 6 31
[CO—sewse oeeean ENSE_1TCH EnsE GPUI SENS N 0 = QK POE 90D | QK PAE PCl E_ CLK100M AP_CONN N 63
= ENSE_1TCM ENSE GPUI SENS P 49 D 1TOl DI EEPAI CHGR CSI _R P 64
— [CO—sese oeeean ENSE_1TM ENSE ISNS 1V5 S3 N 9 67 D 1TOl_DI EEPAI CHGR CSI _R N o4
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _ [ ENSE_1TCM ENSE ISNS 1V5 S3 P 49 67 D 1TO1_DI EEPAI CHEGR CSO R P 50 64
er ‘ oL P NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—sewse nieeealr ENSE 1T ENSE L SNS_Al RPORT P 31 103 D 1TO1_DI EEPAI CHGR CSO R N 50 64
oM — - - e = S ense LSNS Al RPCRT N s > (ss e e s - USB2_EXTA_MUXED P .
— = - D—sesseneeeae v e I SNS PP1VO_SOGPU P 109 > (USE_ExTA) L6 psn e USB2 EXTA _MUXED N 2
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT = ENSE_1TOn ENSE I SNS PP1VO SOGPU N 103 [ (USB_EXTA) SR AS0. 58 UsSB2 LT1 P a2
GND * STANDARD ? o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULé SE‘T @ ENSEDLEERALR ENSE_ 1101 ENSE LSNS PPLVE SOGPU P 03 D {lRRfFXTA\ LSB.ASD — USB2 LTl N 2
_ — — — — — R = ENSE_1TQ1 ENSE I SNS PP1V8 SOGPU N 103 (- USB_850 use CONN _USB2_BT_ P
OLK_PCIE oo i G\D_P2MM [D—SEsEnierpalR ENSE_1TQ1 ENSE I SNS HDD N a1 103 D USB_850 use CONN _USB2_BT_N
PO E @D . @D P2 = ENSE_1TQ1 ENSE | SNS HDD P a1 103 [ (UsB EXTR) USB_850 use USB LT2 P P
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VEIGHT — [CED—SENSEDLEERALR ENSELTOL ENSE LSNS PRLVS SOGPU P 103 [ — LSE 850 use USB_LT2_N a2
SROE ' _ SATA an . GND_P2MM = ENSE_17C1 ENSE I SNS PP1V5_SOGPU N 103 =D USB_EXCARD LS gsD =y USB_EXCARD P o 24 a2
G\D_P2MM * 0.20 W 1000 . . R o P [ZD—SesseneepalR ENSE_1TOn ENSE I SNS LCDBKLT N 89 103 SR AS0. 58 USB_EXCARD N 6 24 32
- - = ENSE_ 171 ENSE L SNS_LCDBKLT P 89 103 [ USB_EXCARD Use_gsn use USB2_EXCARD_CONN_P 632
PR Pawm 020 vm 1000 OLK_PCIE SB_POVER i PWR_P2MM [ —SENSE_ D EFPALR ENSE_1TQ1 ENSE I SNS ODD N a1 103 [las USB_850 use USB2_ EXCARD CONN_N .
=== ISNS oD P
e SATA SB_POVER * PVIR_P2MM = ENSELTOL ENSE s = —(USB EXTQ) USB_850 use USB LT3 P .
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET o - | SNS HS COVPUTI NG P e & - USB LT3 N
ENSE_DI FEPALR ENSE_1T e s ssn use
— e J— . P2 CD ° == °
MEM_CLK GND * G\D_P2MM 370 ENSE_1TQ1 ENSE I SNS HS COMPUTI NG N 50 USB TPAD R P
s8_g s
—— ease nuereale exse 17 e I SNS HS GPU P w0 = — . USE TPAD R N >
MEM_CVD e . QD_P2vm D D s ssn use 53
— [ e ENSE_1TQ1 ENSE I SNS HS GPU N s0
MEM_CTRL GND * G\D_P2MM CD—SENsEDEERAIR ENSE_1TO1 ENSE I SNS HS OTHER P 50
P . N o — N e ENSE 2TCR ENeE | SNS HS OTHER N s
- il NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET ([(ZD—SENSE_DLEERALR ENSE_1TQ1 ENSE CPU MWP_I SNS1_P 50 68 69 PP3V3 S5 287587710730732°35%34%35 193 43¢
B CPULMVP_| SNS1_N [ B_POIER 7707105073352 88 18
MEM DQS ao GND_P2MM Vs . R P ey ENSE_1TOL ENSE 50 09 B_PONER PP3V3_S0 817%%2783735 %36 °20°52"35 3630
- [ED—sewse oeeean ENSE 1TOH ENSE CPU MP I SUMR P s [ m— 30741%48%43° 4550 51 52 5457
CPUL MVP_I SUM R_N | m— ELBVER PPLVS S3RSO 772 108 % T
[ ENSE 17N ENSE 0 . D
ALLON ROUTE == CD—sesse neeeae ENSE 1701 ENSE CPU MVP_I SNS P s
PHYSI CAL_RULE_SET LAYER R? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ON LAYE _— [lncie ENSE_1TO1 ENSE CPU MWP_1 SNS N 50
MEM_40S * 0.09 MV 100 M L CED—SENSEDLEERAIR ENSE_1TQ1 ENSE CPUI MWP_| SNS1G P 50 69 =
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE m ENSE 1TO1 ENSE CPUI MWP | SNS1G N 50 69
MEM_ 72D * 0.09 MV 100 M L [EZD—SENSE_DIEEPAIR ENSE_1TQ1 ENSE CPU WP _I SUMG R P 50
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ @ ENSE 1TO1 ENSE CPUl WP | SUMG R N s0
PClI E_85D * 0.09 MV 10 mMm [ED—SENSE DIEERAIR ENSE_1TQ1 ENSE CPU WP _1 SNS1G R P 50 NET_TYPE
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE N @ ENSE 1TO1 ENSE CPU MVP | SNS1G R N s0 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
UsB_85D TOP 0.1 MM 500 M L [ SENSE DIEERAIR ENSE_1TQ1 ENSE | SNS PP1VO_SOGPU R P 103
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE e ENSE 17N —— | SNS PP1VO SOGPU R N 03 [CO—SENS= DIEFPALR THERM1TQI ALbld gg"'&l’:‘; g P 51
— H N
CPU_27P4S BOTTOM 0.23 W 100 ML [=D—sesse nieeeae ENSE_1TM Ense | SNS_PP1V8_SOGPU R P. 108 [ m— THERM1TOL LHERM U THE - st
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = ENSE 1TO0 — | SNS PP1V8 SOGPU R N 103 [CD——SEnsE DeaR THERM 1TOL THERM = T'_ER'VD N 9 51
[—sess neeen s ENSE_1TCl EnsE I SNS PP1V5 SOGPU R P 10 = THERI 1 T0L THERM RVD o5
ENSE_DI EEPAI R THERM 1TQ1 THERM GPUTHVENS D P 51
EED ENSE_1TQL ENSE I SNS PP1V5_SOGPU R N 103 [ — CPUTHVENS D N
[—seuss o n ENSE_17O1 ENSE I SNS Al RPORT R P 10 | m— TEEEMLTOL LHERM st
[ — ENSE_DI EEPAI R THERM 1TQL THERM GPU TDI ODE P 51 79
= ENSE 1T ENSE I SNS Al RPORT R N 103
[ — THERM 1TQL THERM GPU TDI ODE N 51 79
(30 SENSE DI EEPALR ENSE 1T ENSE ISNS HDD R P 108
| SNS HD R N [D—sease nieeeAlR THERM1TOI THERM T29 THERVD P a3 51
= ENSELTOL ENSE 109 T29 THERVD N
[D—sesse nieeale ENSE_1TCH ENSE | SNS ODD R P 108 = TEERM.LTOL LHERM st
= ENSE_1TQ1 ENSE ISNS ODD R N 103
K92 Speci fi clNgt Pr oper'ﬁll es
[ — ENSE_DI EEPAI R ENSE_1TQL ENSE | SNS PP3V3 S3 P oes ,Ur) Ot ave
I SNS PP3V3 S3 N
[ —ananeeas oo EE Do Bl MCP o1 62 | — ERSE_1 101 ENSE 204
= Bl MC N CD—sese o eeen ENSE_1TCl ENsE I SNS PP3V3 S5 N 1o
- 61 62 ENSE 1T ENSE | SNS PP3V3 S5 P 104
CD—Aapaneeae oo e Do AUD LOL R P w0 =
o . AD LOL R N [ —sese nieeealR ENSE 1T ENSE | SNS PP5V S3 N 104
D Dl o) EE Lol 58 60 ENSE 1T EneE I SNS PP5V S3 P 108
CD—Anaoceas Dl o) EE o AD LR RP 57 60 D
AUD LO2 R N [mecon ENSE_DI EEPAI R ENSE_1TQL ENSE | SNS PP1VO5 SOPCH N 104
o o
D HOLCOLEE - oo ENSE_1701 Ense | SNS_PP1V05_SOPCH P 108
CD—ananeeae oo e 0o AU LGB R P 5 o0 =
AUD LGB R N [T —sexse nieeeae ENSE 1T ENSE I SNS PP5V S0 N 104
o o
h : . I . CD - . o AD L2 L P o %o = ENSE_1701 Ense | SNS PP5V SO P 108
\DiQ D EFPALR Dl o) EE ol
G aphi cs , SATA Constrai nt Rel axati ons = AD LG LP - ——— - SN cPU DoR
= S — AD MCINR P o0 o ENSE_1701 Ense | SNS CPU DDR P 108
. . . . \DiQ D EFPALR Dl o) EE o 57 62
Alternate diffpair wdth/gap through BGA fanout areas (95-ohmdiff) =
— = LD DI EE Worel AUD M C INR N 57 62
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET = DI Q DI EEPAIR DI O EE W) AUD MC INL P 57 62
R S R - = Dl o) EE o AUD MC INL N 57 62
VS8 ol M C>—ananesas vorcrvee oo SPKRAVP BL IN L P w0
DP_85D BGA 100_DI FF_BGA D DL DI EE DO SPKRAMP_BL_I N L_N 60
A 90D o0 e oo ED—Anaoeeas Dl o) EE o SPKRAMP FL IN L P 0
SATA90 e oo ‘»GA fl Dl o) EE o SPKRAMP FL IN L N 0
CLK_PCI E_90D BGA 100_DI FF_BGA D—Anaoceas Dl o) EE o SPKRAMP_ BR IN L_P 0
= Dl o) EE o SPKRAMP BR IN L N 0
[ED—Aanaoceas Dl o) EE o SPKRAMP FR IN L P 0
Menory Constraint Rel axations o o Se ER LN LN .
[CD—apaneeae oo e o SPKRAMP LFE IN L P o0 SYNC VASTER=KOL M.B SYNC DATE=07/ 227 2010
Allow 0.127 nmm necks for >0.127 nmlines for ARD fanout = LOLCOLEE L SPK LFEIN LN *© i 3 ;
- - . — QoA . oo SSMP375BL IN P s Proj ect Specific Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = UDL o0l EE Do SSMR375BL IN N 60 D
= 7S5FL_IN P
LD Q DI EEPAIR LD DI EE. Worel SSMR3 60
VEM 720 sorrem 0. 127 M 635 W [l Dl o) EE Do SSMP375FL IN N 0 / \Opl e Inc.
MEM 85D TP 0.1 ™M 6.35 MM @ —Anaoceas Dl o) EE Do SSMP375BR I N P 0 (<)
= UDI Ol EE LDl o SSM2375BR IN N 60 NOTI CE OF PROPRI ETARY PROPERTY:
[D—ADQDEERAR LD DI EE. ool SSM2375FR IN P 60 THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
= LDl ODI EE LDl Q SSMR375FR I N N 60 THE POSESSOR AGREES TO THE FOLLOW NG
[T AUDQ DI EEPALR Dl o) EE o SSMR375LFE I N P 0 | TO MU NTAIN TH S DOCUVENT | N CONFI DENCE 108 OF 132
SSMR375LFE | N N Il NOT TO REPRODUCE OR COPY I T
D LD COLEE — £ 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 100 O: 105
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K92 Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

SYNC MASTER=K1/ M.B

SYNC DATE=05/ 14/ 2010

T

PCB Rul e Definitions

@ Appl e I nc.
®

D UN| T GRO
BOARD LAYERS BOARD AREAS BAEPIMAS | OEREFRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10, | SL11, BOTTOM NO_TYPE, BGA mw 15.5.1
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT . ¥ =50_OHM SE =50_OHM SE 10 mv 0 M 0 M DEFAULT . 0.1 M 2 . . BGA PO72_SPACE
STANDARD * Y =DEFAULT =DEFAULT 10 mv =DEFAULT =DEFAULT STANDARD * =DEFAULT ?
_ BGA_P1MM * =DEFAULT 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
il BGA_P2MM * =DEFAULT ?
27P4_OHM_SE TOP, BOTTOM ¥ 0.310 Mv 0.095 MM -
_ PO72_SPACE . 0.071 M ?
27P4_OHM_SE * Y 0.250 MM 0.1 M =STANDARD =STANDARD =STANDARD
_ SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
PHYSI CAL_RULE_SET LAYER ALFON RUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
_RULE_ ON CAYER? i _ 2X_DI ELECTRI C * 0.140 MM
37_OHM SE TGP, BOTTOM ¥ 0.185 Mv 0.095 MV SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
— . = = 3X_DI ELECTRI C * 0.210 MM
37_OHM SE . ¥ 0.155 Mv 0.090 MM =STANDARD =STANDARD =STANDARD 1.5:1_SPACI NG * 0.15 MM 2
—OHM_ — 4X_DI ELECTRI C * 0.280 W
2:1_SPACI NG . 0.2 M 2
ALLON ROUTE === - 5X_DI ELECTRI C * 0.350 MM
PHYSI CAL_RULE_SET LAYER OB M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP —
2.5:1_SPACI NG . 0.25 MM 2
e - 7X_DI ELECTRI C * 0.490 W
40_OHM_SE TGP, BOTTOM ¥ 0.165 MM 0.095 M =
_ 3:1_SPACI NG . 0.3 M 2
40_OHM SE * Y 0.135 W 0.090 MM =STANDARD =STANDARD =STANDARD NOTE: Based on K92 mi b stackup.
4:1_SPACI NG . 0.4 M 2
o 5:1_SPACI NG N 0.5 MM ?
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP =
45_CHM SE TGP, BOTTOM ¥ 0.13 MM 0.13 MM
45_OHVLSE . ¥ 0.099 MM 0.099 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
50_OHM SE TCP, BOTTOM Y 0.110 MM 0.095 MM PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM_SE . ¥ 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
55_OHM SE TGP, BOTTOM ¥ 0.090 MM 0.090 MM
55_OHM SE . ¥ 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM_DI FF 1SL3, 1 SL4 Y 0.154 MM 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF 1SL9, 1 SL10 Y 0.154 MM 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF 1SL2, 18111 Y 0.154 M1 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF TOP, BOTTOM Y 0.175 Mv 0.175 Mv 0.200 M1 0.200 M1
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 315041500, 15010 Y 0.105 Mu 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF 1SL2, 1SL11 ¥ 0.105 Mv 0.105 M 0.120 W1 0.120 W1
80_OHM DI FF TGP, BOTTOM ¥ 0.135 Mv 0.135 Mv 0.160 M1 0.160 M1
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM_DI FF 1SL3, 1SL4 ¥ 0.110 M 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF 1'SLY, 1'SL10 ¥ 0.110 M 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF 1SL2, 18111 ¥ 0.110 M 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF TGP, BOTTOM ¥ 0.125 M 0.090 MM 0.190 M1 0.190 M1
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1SL4 ¥ 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF 1'SLY, 1 SL10 ¥ 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF 1SL2, 18111 ¥ 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF TGP, BOTTOM ¥ 0.115 Mv 0.090 MM 0.230 MW 0.230 M1
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF 1SL3, 1SL4 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF 1'SL9, 1 SL10 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_CHM DI FF 1SL2, 1sL11 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF TGP, BOTTOM ¥ 0.089 MM 0.089 MM 0.220 W1 0.220 W1
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF ISL3, 1S4 ¥ 0.065 MV 0.065 MV 0.200 M1 0.200 WM PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF 1SL9, 1SL10 ¥ 0.065 MV 0.065 MV 0.200 M1 0.200 M1 100_DI FF_BGA . =100_cHW DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
110_OHM DI FF 1SL2, 1sL11 ¥ 0.065 MV 0.065 MV 0.200 M1 0.200 M1 100_DI FF_BGA 1SL3, 1SL4 ¥ 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1
110_OHM DI FF TGP, BOTTOM ¥ 0.075 Mv 0.075 Mv 0.330 W1 0.330 W1 100_DI FF_BGA 1'SL9, 1'SL10 ¥ 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1

NOTE: 100_DI FF_BGA is 100-ohns differentia

i npedance on outer

layers and 95-ohns on inner

| ayers.
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73 70 68 45 39 35 23 14 13 12

88 72 71 25

100 91
46 41 40 39 36 35 32 28_26_25

104 102 22 20 17 16

2014756

89 89 85 84

23

127 6
83780 73 72 62 61 57 54 52 51 50 49 48

10097
57104 10!

PP1V0O5_ SO

PCH " SO"

Rai

PCH " S5"

PP3V3 S5

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

Rai |

PP3V3 S5
— PP1V05 SO 7,8 1,12 13 14 23 35 39 45 68 70 73 102 PP3V3 S5
PP3V3 S5
PPVCCl O SO_PCH — PPVCC O SO_PCH 1617 20 22 102 104
= W N LT NE WBTHED. 6
M N_RECK-W DTH=0. 11" mm
VOUTAGEST. 05\
VAL BASE-T
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOO O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOO O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOO O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVOO O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
o T
RC100
PP1V8_ SO 102 22 20 171 XX 2 PPIVB SO _PCH
VL NE W DTFE0. 6 ]
NRE  WLNAESGVEDTH=C. 2
“&E MAKE_BASE=TRUE
— PP1V8 SO PCH 17 20 22 102
—  PPIV8_SO_PCH 17 20 22 102
o T
RC101
PP3V3 SO 10z 22 20 10 15 17 15 1 N ACR 2 PP3V3 SO PCH
NONE 11 N-REGKW DTHEO. 3
NOE Wkt BASELTRUE
003 — PP3V3 SO_PCH 16 17 18 19 20 22 102
— PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3_S0_PCH 16 17 18 19 20 22 102

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

24 25 29 46 48 56 71
104

102

24 25 29 46 48 56 71

102704

24 25 29 46 48 56 71
104

102
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DEBUGRDADCl 03 DEBUGRDl 04
CD BKLT Vol n
LCD BKLT Current Sense L ol tage Sense PP5V_S5 10 104 PP5V_S5_DEBUG_ADC_AVDD_FI LT 104 PP5V_S5_DEBUG_ADC_DVDD_FI LT 10  PP5V_S5
104 103 72 66 54 7 1 /\/\/\/2 i V - T . 1 2 7 54 66 72 103 104
104 103 72 66 54 7 _PP5V_S5 XWD150 5% M NN WDTH=O. 278w M N_NEC| W DTH=0. 2 W 5%
DEBUG_ADC sM 1/16W VOLTAGEV 1/16W
1 CD144 PPVOUT_SO_LCDBKLT R 0 LODBKLT XW M- L DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M- LF
0. 1UF mwme_—— 1 &G 2VAT SpLODBKLT 1 CD100 1 CD101 1 CD102 1 CD103
—— 200% DEBUG ADC —/—0.1UF 10UF ——0.1UF —— 10UF
DEBUG ADC (2 2%, et o T % 2% 7 e T %
- - 402 RD156 2GR R 2GR 2 xR
iM PLACE_NEAR=UD100. 5: 5mm 402 603 402 603
123 PLACE_NEAR=UD100. 22: 5mm 17
= /16w DEBUG_ADC ol @ o
Sense Resistor 0.025 Chm uD120 DEBUG_ADC ME- LF ~ = - §
EDP Current 0. 715A mlso 2402 mlss
I NA214 4. 53K = AVDD  DVDD DEBUG ADC =
100 89 [T I SNS LCDBKLT N S|IN SC70 ouUT |6 I SNS LCDBKLT | QUT1 ,\'/v\/z o ADC_CHO 103 /QUT_SO_LCDBKLT DI - UD100 =
,1% DEBUG_ADC LTe2309 R%J-O]- PLACE_NEAR=U4900. F1: 10nm
1718w >
100 89 [T | SNS LCDBKLT P 401 N+ REF| 1 MeLF 'RD157 103 ADC_CHO 22 |cHO N ADO|_14 2 SMBUS_SMC_MGMT_SDA CED 5,4 %
DEBUG_ADC Frae 100 ADC CHL 240 epuG ADC A 16w DEBUG ADC
G\D . - View 103 ADC_CH2 24 |cre - NELLF >
CD145 VE-LF 402 RD102 :
o 0. 22UF , 402 105 103 ADC_CH3 1 |cH3 SDA| ! 33 PLACE_NEAR=U4900. E4: 10mm
GAIN: 100X gy, ACENEARDI0. 22 S PLACE_NEAR=UD100. 5: 5mm 100 A CHA 20 SCLi6_ADC SQ IAAN—SVBUS SVE VML S < 45,°
2 ek - 103 ADC_CHS 3 |oHs %
402 - 1/16W
= DI VIDER ~ 1/22 103, ADC_CHG 4_|{CH6 VREF|_Z ADC VREE VELE
103 ADG_CHZ s lcHr
. REFCOVP|_8 ADC_REFCONP
0o DEBUG_ADC DEBUG_ADC
1 2C ADDRESS: 0X10 / 0X11 — aD— R 1 CD104 1 CD105
. ——0.1UF 10UF
ADC RANGE: 0V TO 4. 096V EEEEEE R —_ 20% 20%
LSB: 0.001V 2 G 2 Son
402 603
Al RPORT Current Sense =
PP5V_S5 PP5V_S5
104 103 72 66 54 7 EBUG 104 103 72 66 54 7 DEBLﬁiA X
N _ADC ODD Current Sense 1 CD151
CD130 Sense Resistor 0.005 Chm 0 1UF
0. 1UF DEBUG_ADC 2096
DEBLG 20 EDP Qurrent: 1.8A > ;i
Sense Resistor 0.005 Chm 2 Cerm RD151 202
FOP Qurrent: 1 00A RzD:sL13K0 o I SNS ODD P LA, 100l SNS ODD R P DEBUG. ADC
100 31 T | SNS Al RPORT P A 2 100l SNS Al RPORT R P DEBUG_ADC PLACE_NEAR=UD100. 1: 5mm 00 41 (TR N G V) PLACE_,\EﬁE:LDmO 1 5mm
LA s = DEBUG_ADG i e i RDL55
s N RD134 " ol SNS Cop 1 aur VN Apc_ G
1 1 1
AN I SNS Al RPORT 1QUT 1 220K 2 PADC CHD 105 DEBUG_ADC , LAAN 2 103 108
DEBUG_ADC 2 V- 19 RD152 - v 1/ ew NOSTUFF
RD131 - 1/16W DEBUG ADC T M- LF
2. 61K |_ 2 Moos" 1 CD131 ISNS aD N AN, iwiSNS CODR N GAIN 226X o A
100 21 (TR | SNS Al RPORT N LAAA 100l SNS Al RPORT R N o 5 oUF 200 41 [Ty 2, 2UF
; 1% 60%
1% 10% 1/ 16W PLACE_NEAR=UD100. 1: 5mm |, 6.3V
1/ 16w 2 &3V VELF R
VL 202 o DEBUG_ADC
02 =
GAIN: 383X PLACE_NEAR=UD100. 24: 5nm DEBUG _ADC - -
DERUG_ADC DEBUG_ADCL. - 3‘R|:>153 RD154 =
RD132 RD133 - M 1M -
1M LM sow masmer M i o siow woom-ewr]
iew AA%% = eiew 1%
NE-LE 1% 402 1/16W
402 1/ 16W 2 M- LF
2 ME- LF 402
402
pp—— FrpT—
GPU 1.0V Current Sense
HDD Current Sense
EDP Current: 2.846A ADC
o7 P1VO_SOGPU | SNS R DEBUG_ADC PLACE_NEAR=UD100. 2: 8mm Sense Resi stor 0 005 Chm DEBUG.
H\ . RD140 DEBUG ADC £ et 128 Rp1e0
100l SNS PP1VO_SOGPU P_LAAA 2 100l SNS PPIVO_SOGPUR P RD144 100 41 [TR)—LSNS HOD P L 2 100l SNS HODR P PLACE_NEAR=UDL00. 3: 5mm
RD145 1% 226K 1% DEBUG_ADC
0. 003 yiow 1vo Geutour 1 2 103 yiow RD164
0612 100l SNS PP1VO SOGPU N ‘a0 6 1% 402
M1 — 1 226K
w ™ DEBUG_ADC it golaz I SNS_HDD_ | QUT DYV o ADC CHE 103
RD141 402 Bo% “DEsuG ACc DEBUG_ADC v
PP - /
o179 75 74 7 VO SbePy 14722 ol ks PPIVO SQEPU R N 2 en RDL61 e A (D:E&Lﬁbm
1% PLACE_NEAR=UD100. 2: 8mm 100 41 (T I SNS HDD N 1 39K, 100l SNS HDD R N > 2UF
s v Tose
102 DEBUG_ADC DEBUG_ADC 116w » 2 GV
RD142 RD143 = Mos” GAIN: 340X PLACE_NEAR=UDL00. 3: 5mm 202
M . ’\/l\h}\/ 5 Sowrazeery e DEBUG_ADC
116w 1% RD162 RD163 =
2402 yiew M CAIM O e cacser
402 1/ 16W
S| GVAL_MCDEL=EMPTY M- 1%
= 402 1/ 16W
GAIN: 237X 2 M LE
402
FrpT—
GPU 1.8V Current Sense
104 103 72 66 54 7 _PPSV_S5
EDP Cul it 2. 4065A ! CD1L80
rren 0. 1u ADC 1.5V FB rren n
B PP1V8 SOGPU I SNS R DEBUG ADC o "DEBUG. 5 Current Sense
DEBUG_ADC = uD180 2 v EDP Qurrent: 7.8A
RD187 s OPA2333 402 PLACE_NEAR=UD. 23: 5nm o7 7 [T PP1V5 SOGPU | SNS R DEBUG_ADC
RD186 1|3 I SNS PP1VB SOGPU P1 AAA = RD191 UD180
0005 + B = I RD181 , OPA2333 PLACE_NEAR=UD100. 4: 5mm
: %%g . v LSNSeive S0GPU 1 QUL LA AN, g— LS ___[oomy 109 RD180 |21 SNS PP1V5 SOGPU P 2 N RD185
- - 118w 1 1 NN 2 =
06’142: 5 i ,4 uaow 1 cpis2 ! 1V5 SOGPU | QUT. AN/ ® ADC CHb oD 103 SYNC_DATE=09/07/ 2010
lo o 0. 22UF e
GPU R N DEBUG_ADC " DEBUG_ADC i cp181 DEBUG SENSORS AND ADC
77576 PP1V8 SOGPU Gain: 160x 2 83 s
= - DEBUG_ADC 0.220F DEBUG_ADC
= PLACE_NEAR=UD. 23: 5mm 8 77 76 75 7 Gain: 130x 2 ; d} Appl e I nc. D
DERBDLlJ(gBADC = PLACE_NEAR=UD100. 4: 5nm (<)
1o M saw e sewery 'RD183 DEBUG_ADC = NOTI CE OF PROPRI ETARY PROPERTY:
m RD184 THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
1% 1% iMm S GNAL_NCDEL=EMPTY PROPRI ETARY PROPERTY OF APPLE COWMPUTER, | NC.
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DEBUG _ADC PP5V_S3 Current Sense
RD204
Y
PP5V_S5_DEBUG APC DVDD FILT :/\/1\0/\,2 PP5V_S5 7 54 66 72 103 104 104 103 72 66 54 7 PPBYV S5 DEBUG_ADC
M N_LI NE_W DTH=0. 3MV 5% ! coe20
M NNEGCW DTH-0. 2 M 1w 22
VOLTAGE=5V DEBUG ADC DEBUG ADC M- LF go%
. — 402 10v
1 CD203 1 CD204 2 2%
0. 1UF —— 10UF CRI TI CAL 402
v T, &% EDP Qurrent: 13.286A DEBUG ADC m
: oo 505 - V+ = PLACE_NEAR=UD210. 1: 10nm
: 72 67 46 44 43 42 31 29 7 6 PPSV. SRTTCAD ub221 DEBUGHTDAZDZ%
100RDR20 | i 213 leisns svoss iam A3 ADC2 CHB grrmy 10s
DEBUG ADC = sero 4 DEBUG_ADC
1 1BW >
R%2303 PLACE_NEAR=U4900. F1: 8mm FPSV 53 P AN ReEFHL 05" ! T
104 ADC2_CHO 22 |CHO LTCéSOQ ADO|_14 1 2 SMBUS_SMC_MGMTI_SDA LB 5 48 98 103 . . - .ooé(/ PLACE_NEAR=UD210. 1: 5nm
% Gain: 50x Xt
108 ADC2_CHI 2l o aoe AP 45w DEBUG_ADC o 2
104 ADC2_ CH2 24 |CH2 = NE[);F RO202
104 ADC2_CH3 1|cH3 SDA| ! 33 PLACE_NEAR=U4900. E4: 8nm
100 ADC2_CHA 2 |cHa SCL| 16 _ADC2_Sal IAAN 2—SVBUS SMC MGMT_SCL (T 45 48 98 103 1 =
104 ADC2_CHS 3 [CH5 1w
104 ADC2_CHE 4_|{CH6 VREF|_Z ADC2_VREE MeLF
104 ADC2_CHT s lcHr
REFCOMP|_8 ADC2_REECOVP
- DEBUG_ADC DEBUG_ADC DEBUG_ADC
THRM 1 1 1 7
| 2C ADDRESS: 0X32 1 0X33 —— GD-——  PAD L §hags Togoe S22 PCH VCore Current Sense
ADC RANGE: OV TO 4.096V ol of « «f of o ol —— 20% 20% 20% PP5V S5
Y 6.3y 104 103 72 66 54 7
LSB: 0.001V b e I I I 2 i 2 Som Cerm DEBUG_ADC
402 503 402 LF 1 o270
. 0. 10F
l CRI Tl CAL - 2 v
= EDP: 5A DEBUG s w
102 22 20 17 16 (OOT) PPVOCAI O SO PCH UD275 = DEBUG ADC
RD270
PP5V ODD Vol t age Sense ol a I NA210 4 o3k PLACE_NEAR=UD210. 3: 10mm
0612 100l SNS PP1VO5 SOPCH N s N sc70 OUT |51 SNS PCHCORE | QUT : 2 ADC2 CHS 108
XWD220 w 1 DEBUG_ADC
M 118w
1 100l SNS_PP1VO5 SOPCH P aljn+ REF|.L [re tcD271
416 PPSV_ SWODD 1+ L7 2 5V SWODD X R S 3 PPIVOS SOPCH P e
\) G\D i PLACE_NEAR=UD210. 3: 10mm
sy 13 12,10 9 7 pP1vos sb P = :
'RD222 7570 65 45 39 58 25 14 13 12,39 9.7 (T
C ﬂz‘ PLACE_NEAR=UD210. 5: 8mm 3 =
1/ 16W DEBUG_ADC GAIN: 200X
M- LF E—
2402 RD224 =
5V SWQDD DIV 1 228K, ADC2_CHY 104
|DEBUG ADC S DEBUG ADC PP5V_SO Current Sense
RD223 Moos" 1 CD222
681K i By PP5V_S5
19 — 104 103 72 66 54 7
:ﬂ/zlvi\év , 6.3V PLACE_NEAR=UD210. 5: 8mm DEBUG_ADC
, 402 a0 DEBUG_ADC 1 CD260
RD261 0. 1UF
EDP Current: 9.865A 6. 81K DEBUG ADC i
= P5V SO | SNS R 1 2 . 1oV
= DIVIDER ~ 2/5 . | ’\/1\%/\/ UE)ZZ:gaO 402 DEBUG ADC
1/ 16w oP)
?|* 100l SNS PP5V SO P VE-LF R P B o L RD265 pLACE_NEAR=UD210. 23: 5nm
RO? w0z | SNS_PP5V_S0 sy = Saok
60 \1 I SNS PP5V S0 | QUT LAAAZ o ADC2_CHL ooy 104
CRITI CALO. 005 DEBUG_ADC Y
oe12 2100l SNS PPSV SO N ! 21 P 116w DEBUG_ADC
VE-LF >
w N ,_ J o GAIN: 41X 402 + CD261
104 103 72 66 54 7 _PPBV S5 1| BNS PP5V R N 2. 2UF
DEBUG_ADC 87 7370 69 68 65 54 52 47 41 220 70 OOTPEPOV SO | Y - Ly
1 1/ 16W X5R
PP3V3_S3 Current Sense B ngzu?:l M LF PLACE_NEAR=UD210. 23: 5mm | 402
EDP: 3. 413A DEBUG_ADC igv DERUG ADG DEBUG_ADC 1
RD231 2 Cerm RD263 RD264 = =
7T 8. 45K DEBUG_AD( CRI TI CAL 402 280K , 280K | St aw_wooeL ey
1001 SNS PP3V3 S3 P LAAA 2 PLACE_NEAR=UD210. 2: 5mm 6w
0612 10 up220 o = DEBUG_ADC NELF I
M
1w R ISNS 3va s3 R P, N[5 FA3IeDxX RD235 2402 e
402 .
B RE230 RD232 VN 1o ave ss raur 1 220K, | pesacae
] 8. 45K Vv N =
55 100l SNS PP3V3 S3 N 1/\/\/\/2 ISNS 3v3 S3 R N 5 1/11/é'w CD230
8828 1% - 2 GAIN: 118X M5 2. 2UF
3124 PP3V3 S3 1/ 16W 10%
Bofa® 22— VLR — 1y,
3938 w02 X5R
3% DEBUG_ADC 202
= PLACE_NEAR=UD210. 2: 5|
= - " CPU DDR Current Sense
DERUG ADC DEBUG ADC = EDP: 5. 006A
RD233 RD234
M M, sowmnaer 100 72 7 PP1V5_S3RSO DEBLG ADC
1%
Viow v CRITI CAL DTS UD260 DEBUG_ADC
R 116w RD280 13 LSNS CPUDDR P 1 AR 2 s CPA2333 a5
VE- UF
402 0. 005 10 ISNS CPUDDRRP 5|, v DFN 226K . PLACE_NEAR=UD210. 22: 5mm
Sl @w_bepeLEnPTY W st 7 I SNS CPU DDR | OUT LAAAZ o ADC2_CHO om0
1001 I SNS CPU DDR N w0z . v Y
il e g iy , DeBueac
= RD282 402 CD281
73 29 15 13 10 7 (OoT) PPLV5_S3RSO_CPUDD L 124K, | ENS CPU DDR R N 2. 2w
6.3V
1% GAIN: 81X PLACE_NEAR=UD210. 22: 5mm |2 X5R
PP3V3_S5 Current Sense HECY | Pris
oS ol DEBUG_ADC
Va2 GaH = HR0es RD284 =
5348 47 40 45 44 42,557 ¢ PP3 DEBUG ADC XWD200 im L IMO S sev ey
ey £ o AN
CD240 116w v
o @ BRAVAWANEL§ &2 2Va VAN F oW 2% o
2 G DEBUG_ADC 402
CRI Tl CAL \RO225 PP3V3 W.AN Vol t age Sense [ I
EDP Current: 9.98A DEBUG_ADC b L PLACE_NEAR=UD210. 24: 5mm 649K -
gEY v - iew DEBUG_ADC SYNC_DATE=07/ 28/ 201d
A B PP3V3 S5 DEBUG_ADC friats -
B8 ub245 RD246 5402 RD2 2 FLACE_NEAR=UD210. 4: 8nm
8 | NA214 4.53K 226K
i cissema sy aln M ol ioe s iar ARK . s oe g e WA £ O N R DEBUG SENSORS AND ADC 2
ey DEBUG_ADC DEBUG_ADC 16w DEBUG_ADC D
100l SNS PP3V3 S5 P al| REF|L s + cpeal 'RD226 VE- L . 23 Appl e I nc.
CRI TI CAL l| o 0.22UF  PLACE_NEAR=UD210. 24: 5mm v 202 (21 2)2u|:
os 7 (H—FEP3Y3 S5 1SNS R G\D Gain: 100x Y FL . — 006 ~PLACE_NEAR=UD210. 4: 8mm <)
o 6.3V
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2
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o 75 10 00 68 o5 55 52 47 11 22 0 7 3 PPEV_SO

CPURI PPLE_ENG

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

1

PP5V_SO0_RMC FLT

0402
CPURI PPLE_ENG
PLACE_NEAR=RD305. 1: 5MV

PLACE_NEAR=CD310. 1: 2MM
0 CD310
SM 1UF
PPV( E 2 1 PPV E R 1 2 \V/( =
M N_LINE W DTH=0. 6 MV 10%
M N_NECK-W DTH=0. 2 1%
VOLTAGE=T. 1V 8y
CPI PLE _ENG 402
PP1V05_S0 1100, PP1VO5 SO_RMC R
73 70 68 45 39 35 23 14 13 12 19,9 7
5% M N"NI DTH=0.2 MM
Mjgg‘é, VOLTAGE=T. 05V

CPURI PPLE_ENG

CPURI PPLE_ENG

CPURI PPLE_ENG

ICPURI PPLE_ENG

’ M N LT -
M N;N(Eé]_gw DTH=0.2 MM
CPURI PPLE_¥ﬁG B
1

CD300
o
2 &2 xR o NG
0402- 1 kﬁﬁéﬁg
,10.2, .

0. 1%
1/16W
402
CPURI PPLE_ENG

SOD- 523

1N 2

BAT54XV2T1
URL PP E_F

CPURI PPLE_ENG

0
SOD- 523

RD301* 'RD303 1 CD301
11K 1. 0K — 0, 1UF
116w 9i1éw 2 3%
402, 2402 202-1 CPUR
1@&:9 RMVC DI V o,
RBOE -~ i
1192, cpu v@oRE RMC DIV 2|
VYo Y TESTRTRUE
CPURI PPLE| ENG CPURI PPLE_ENG 1/T1FGW
RD302* 'RD304 402
11K 1. 0K
0. 1% 0. 1%
1/ 16W 1/16W
4022 2402

CPURI PPLE_ENG

PLACE_NEﬁfE?SQf. 1: 5MM
2

10

1

CPU_VCORE RMC P

!\_/_F’R CPU_VCORE RMC 1 D‘ 2

BAT54XV2T1

5%
1/16W
M- LF

402

CPU_VCORE RMC N 6| _
F—NO TEST=TRUE |

CPURI PPLE_ENG
RD308
1K

1 2

CPURI PPLE_ENG

ADC CH3 o 108

1%
1/16W
M- LF

402

CPURI PPLE_ENG
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