8 7 6 5 4 | 3 2 1

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

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS. REV| zONE [ ECN DESCRI PTI ON OF CHANGE
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ. DATE DATE
’ ? ? ? ? ?

10/ 13/ 2007

(.csa) Dat e (.csa) Dat e
Page Content s Sync Page Cont ent s Sync
1 i Tabl e of Contents NA VA 46 > sSMC Support (wsERy o
2 . System Bl ock Di agram (To_m8) zz:zzzzzz 47 5; LPC+ Debug Connect or woms 207
3 °_Power Block Di agram (o me 7 48 23 SMBus Connecti ons (MSTER) ;::“Z/EZW
g- . Power Bl ock Di agram N A . 48 - Current & Vol tage Sensing MB7_M.B
BOM Confi guration NA 5 Current Sensing s o et
6 j Revi sion History NA :”NiSTER) 51 ® Thermml Sensors (wstERy o
7 Functional / ICT Test (MSTER) 52 * Fan Connectors woms o o eo0?
8 . (VASTER) 58 = 0371972007
g 9 POV\er Al ! ases (MASTER) 0872372006 gi 59 ALS Support M6 MB 0371972007
0 o Si gnal Ali ases (Tomm 25 o Sudden Moti on Sensor ( SMS) wems
CPU FSB T9_NOVE SPI Boot ROM TO_NOVE
1 l 1T P r 037167 2007 69 _ 097097 2006
_ M76_M.B
13 127127 2006 71 = 0172372007
P VT A e AR O VA ST TSI P
15 15 / v f T9_NE 037167 2007 60 74 y upp y 6 MB 0371272007
ie - NB |\P/|EG i de;) Interfaces TN o1 e 1.25V / 1.05V Power Supply wome
NB sc Interfaces To_NOME 1.8V DDR2 Supply M6_M.B
17 17 NB DDRZ I nt erf 037167 2007 76 0371272007
18 18 NB P 1 aces T9.NaE 037167 2007 g% 77 1. 5V Power SUppI Y - Mre_M.B 037197 2007
19 e |:)ower . e eq s FW PHY Power Supplies wowme o
ower 4
20 ® NB Grounds e ST Vi 71V b ——
| - ER
21 21 NB St andard mc I | n 0171772007 81 (MASTER)
22 # NB Gaphics Decgzgl i ng Egﬁi o3 arzo0r gg & m gjl\l\: S?raﬁ;f:guf?\éff I/ F oy (ST
23 23 . = 03716/ 2007 68 84 (MASTER) (MASTER)
o SB Enet, Disk, FSB, LPC e o GDDR3 Frane Buffer A (Top) (weSTER
24 . SBPCl, PCle, DM, USB To_NOVE . 69 GDDR3 Frane Buffer B (Top) (wsTER) )
%5 > SBPw Mt, GPIO dink To_NOvE ZZiZiZZSZ 70 * NV &B4M GIO MO M sc (wstER) (o
87 087027 2007
AN e S5 s Coina o deo Tnieri e T
28 78 SB M sc P 9 (TQ;N::LVE) 087 247 2006 73 89 GPU (GB84M) Core Sﬁpplases (VASTER) 087027 2007
T9_M_B] MB8
29 037167 2007 90 . (VASTER)
50 ot ook vermnation e T e e e s e
3T (MASTER) 087 247 2006 9z € o WS’MB’VRA&%BPQT/ 2007
31 . DDR2 SO DI MM Connector A (ws_swmey 76 GDDR3 Frame Buffer B (Bot) NBB_M.B_VRAM BOT
%% .. DDR2 SO DI MM Connector B (M5s_SYNO) jiuizzzz 77 * 1.8V FB Power Supply (msERy o
r A | v T . . 94 . (VASTER)
33 Me;m y/ ctive Termination SR ;8 o DVI_Di spl ay Connect or (wseR
3t - Leht 1/ 0 I(30arkd ;Jonnect or (oSO 80 Proj ect Specific Connectors (oSO
Et her net (' Yukon To_NOME CPU/ FSB Constraints To_NOME
38 037167 2007 10T . = 0171772007
35 5 ukon pover cont o e e 85 I B Cosiraime. e S
38 ™ FireWre Link (TSB83AA22) woms 2 83 ™ sB CO?,IS'[ raints (1 of 2) oo T
39 7T " - = 037197 2007 104 - = 017 1772007
FireWre PHY (TSB83AA22) W6_MB 84 SB Constraints (2 of 2) To_NOVE
40 ¥ FireWre Port Power weme o o007 85 ™ dock & SMC Constraints TonaE R0
41 ® FireWre Ports wo s O 20 86 ™ FireWre Constraints o nae T2
42 :: PATA Connect or ( MASTER) ;ML\SZE:) 87 " cpU (&8B4M Constraints ( MASTER) (MASTER)
43 " External USB Connector ves o0 ’2007 88 ™ Project Specific Constraints (wstERy o
2451 " _Left Clutch Barrel Interconnect Va7 Z:ijzzzz 89 ™ PcB Rule Definitions (wstERy o
SMC TO_NOVE
DI MENSI ONS ARE | N M LLI METERS C
VETRI C (j APPLE | NC.
X XX DRAETER P SSEENReS NOTI CE OF PROPRI ETARY PROPERTY
e / /| mmrmrasmuRERy e
- 7 ENG APPD VFG APPD 1T | NTAI N THE NT I N | DES
Schematic / PCB #' s mass: / /| SRR RE N e e
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON O APPD DESTGRER TITLE
051-7413 1 SCHEM TAUPO, MB7 SCH CRI TI CAL 0O NOT S e EreAsE / e / SCI_IEM TAUPO I\B 7
820- 2249 1 PCBF, TAUPO, MB7 PCB CRI TI CAL / NONE ’
DRAW NG T ZE NUVBER REV.
JUBIESVIS N TR AL Dl 051- 7413 11.0.0
LAST_MODI FI ED=Fri Oct 12 18:10:11 2007 THI RD ANGLE PRQIJECTI ON APPLI CABLE SHT 1 oF 89

8 7 6 5 4 3 | 2 | 1




| 5

4

3

Appr oxi nat e System Bl ock D agram

U1000
CPU 2900
2.? GHz CK 505
Core ~1.2V C ocks | TERVB UC500
Pg 10 31300/ JDO0O Pg 28 | Pg 29 ReGen
Pg 9 | TP/ XDP CONN
Pg 12/103 ?Dgocgk; ;ERZE
FSB 36900/ 50
64-Bit DC/ Bat t Power
38000 800/ 10667 Mz — Conn Suppl y
— Pg 66 Pg 68-76
o Pg 13
- x16 PCl-E U1400 >
S o spbvo 8 < J
c
< '; - NB- GMCH § 9 Par al | el J5810/20/90 ALS SENS Pg 55
8 * m Core E DDR2 - Dual Channel Ter m
O] Pg 14 1.05 - 1.25V c 5 1.8V - 64 Bits Pg 32 Tenp Sense
g g ° 533/ 667/ 8007 Mz oPu uss72 - Pg 51
o 23 g ‘ el 5500 Py 52
- Ri ght Side Us550  Pg 52
J9400 [eKe) 8 M sc | Char ger w?? Py ??
b c Pg 17,18, 19 Pg 15
DVI - | MUX
H }e 8 DM CLnk 0 4{ U5920 Sudden Motion Detect Pg 56 ‘
L Pg 14 Pg 15 Pg 15
w120
Pg 79.81 4{ Power Sense Pg 51, 115-120 ‘
39000710 9250760 GPTO — pg go U6T007 50 15600/ 10/ 50/ 60, J5720/ 30/ 50
| t D SP' Fan Conn Pg 53, 54
n SP M Boot ROM
Conn x4 DM by 55 \L \L l
nr e neer A B0 BSA BSB ADC Fan Ser U6000 J5100
19200 Source is the LVDS SMC prt Li nda Fnc
fromthe PEG based GPU. TPM LPC Conn Prt 80, Comm1, SMC, FWH
u4900 Pg 46 Pg 57 Pg 48 Pg 124-130
DM CLnk 0| SPI 0 1 i 1 1
34510/ 20/ 30 1.2V/ 15G¥E % Py 23 Py 24 ‘ Pg 23 g Z”
SATA o U300
Conn 0 20 34630 34600
a Yy J4710 34720 34700
Pg 43 N = N usB
P> § « Connect or s Cameral/ | R Bl uet oot h Geyser
J4400 SB I C|_|8 & g Tr ackpad/ Keyboar d
4 = Pg 44 Pg 45 Pg 45 Pg 45
UATA i>' Core 1.05V
Conn 3.3V A i v
Py 42 100 MHz I g o
v
N > ~
6 - x1 m g o
2 00 B100 25 o 5 Leow
JB200 JB300 JB400 K MU El g
[ (]
PCl - E K- PCl-E 3 o
o) -
Conns vy MUX 5 248
Pg 92 g
i Pg 93/4/5 K— 2 m @ 3
- Cor e O o
=1 a
a Pg 25 I I /!\
g E- NET CLnk 1 PCl AZALI A DIMMs dk Gen
Pg 22 Pg 24 Pg 23 Pg 22 33100 U2900
ﬂ\ J3200  UCS00
33 MHz \1/ \‘/
s2-Bit U200 2722
4000 Audi o VDC
TSB82AA2 Codec
FW Li nk Pg 59 Pg ??
L 2T [
100 Mz ‘ -
8-Bit Us300/ 1 Us400 Us500 US600/ 10/ 20 SySt em Bl ock Di agram
Us700 w4100 Line In Li ne CQut Li ne CQut Speaker SYNC_MASTER=( T9_M._B) SYNC_DATE=08/ 23/ 2006
NI NEVEH TSB81BA3 Anp Amp 1 Amp 2 AMpSs NOTI CE OF PROPRI ETARY PROPERTY
E_ NET FW PHY Pg 60 Pg 61 Pg 62 Pg 63 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
Py 35 Py 39 | REEETCH SRR GRS e T st
/’\ | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
‘ \‘/ Il NOT TO REPRODUCE OR COPY | T
33400 JB500 34630 J4320 J4330 JBO0O 16800/ 1/ 2/ 3 111 NOT TO REVEAL CR PUBLISH | N VHOLE OR PART
Mni PCl-E PCl - E E- NET FireWre PCl Audi o STZE | DRAW NG NUVBER REV.
Ai r Port Conn Conn Conn Conn Conns D 051- 7413 11.0.0
Pg 33 Pg 96 Pg 37 Pg 41 Pg 91 Pg 65 CS APPLE | NC. =ATE = =
2 89
NONE

4

| 2 1




8 7 | 6 | 5 | 4 | 3 2 | 1

MB7 PONER SYSTEM ARCHI TECTURE

PG N G o (0. 2A MAX CURRENT)
PP18V5_DCl N L
gR§T9| gA?_ N % DN vour —  PP3y42 G3H @
87438- 0832 3. 425V" G3HOT" I
A Use Energy Star LDO SMC_PBUS_VSENSE T EJ7§848706 T SMC RESET " BUTTON' SMC_RESET_L__
@ 6 US MAX8719 > (PAGE 64) - REVLEGATE —
Uar—a PBUS LDO ENrpw 020 ®315 V5000
(PAGE 17, LIOyoul PPBUS_G3H I (PAGE 46)
VI N
51850456 @ Y (4. 5A MAX CURRENT) VN PP1VO05_SQ( 10A MAX CURRENT)
1.5Vv - P1V5_S0 . \4 —
uU5705 PEUS SUPPLY 7 PM SLP_S3_DELAY_ L oo vauT 4— PM SLP_S3_DELAY- Nips\;L 05 Lour = ~
PP18V5_G3H_CHGR BATTERY R > — - — N — —o
Q950 2 A ) PTTERY GRS o iz Us420
L _quin PAGE 6205, PPVCORE_SO_NB_R
| SL6257 GO0y - SU_IND_|
I NRUSH LI M TER LI O_DCONLI SENSE uro00 VoY @ — =,
J6950 (PAGE 15, LIQ o SMC BC ACK,, cHer gy (AT LIO
CRI TI CAL SMC ADAPTER EN ————¢ENABLE SMC_CPU_VSENSE / NBCORE_| OUT
87438-1043 — - SMC_GPU_VSENSE
fm g Us400 _P1V8S3_PGOOD |
u5715
Qr970 8A FUSE - Ug995 VI N vaut]
BATTERY (g—IARG‘— — PPVCORE_SO CRU | CH8M
W BATT_PCS / [#®\ PPVBATT_G3H_FET f\v PPVBATT_G3H_FET FET | SL6263E A PPVCORE_GP! (44A MAX CURRENT) U2830 PWRBTN
(PAGE 17) | 4 VR PWRGD CLKEN [VRMPWRCD
LI O BATT_I SENSE “(TI8A MAX CURREI 8v9238 o U2300
HER GPUVCORE_| OUT
51880457 B 7, At - I WP_VR_O} VR_PWRGD_CLKEN_L pLTRST+¢PLT RST L
PM_GPUVCORE_EN ——— ¢VRN CLKEN
L - u2840 RSVRST*
VI'N P
SMC PM @ 858! ENL VOUT1 PP5V_S5
>V (8A CURRENT) PAGE 58) VRP -DELAY wﬂ*SB*P ’ CPU PWRGD
PP3V42_G3H > — — — — — — N ;J; PP3V3_S5 PP3V3_S5 | a/\RO< CPUPWRGD( GPI O49)
Q002 Uraso_gEre 3 3V (5. 5A MAX) — Q7000
St ~® CURRENT) @
<D P5VS3_SS - T&Sg(]jézo Q7030 @ o [T\ — PP5V_S3
o012 (PACGE Sép)m::m:D —— RSVBST_PWRED r“ﬁ — PP3V3_S0 s/ — w0 @ CPU
2 —
,_D P3V3S3_SS._ @ PSVS3_SS s\ _ PP5V_SO
P3V3S0_SS e — RESET*
(10MA MAX CURRENT) Q7070 L Ppsv ss —
VIN PPOVO_S0 Lon) PP3V3_S0GPU P5VS0_SS Koo
PM SLP i — ! — —
P1V8S3_EN A SLP_S3_| ss 0. 9V VouTL 14 _
P1V8S3_EN' — . o\, — @
T = es5 1. 8V vour2®— PP1VE_S3 P3V3GPU_SS 810
PALSA_STATE L | _d (12A MAX CURRENT) _ PP3V3_ENET
TPS511160 5440 Q7010 see PP1VO_ENET PWRCK 1 cPURsT+{FSB_CPURST |
TCHBM | —— uosien (PAGE B1) — —, N Vo -
— PP1VEB S3 | SNS P3V3ENET_SS EN — 14
u2300 ¥ =, P oo PP3V3_S3. | 1B383%0; vLa00
S4_STATER— — - P3V3S3_SS PAGE 36
851 Q7851 1V8S3_PGOOD Q7610 - (
° ° PM_GPUVCORE_EN u7880 SVe
MDY PPSV_S0_AUDI O o P1V8P1V5P1V05S0_PGODD, p1 PM RSMRST L
SLP S3* —— PM SLP_S3 v, LE; ALL_SYS_PWRGD
s ] 12—» 99ns DLY
J J V1(5V) RST*e_ S0PGOOD_PWROK }1 o [ M\/P7VR7$
PM SLP_S3_LS5V Vo .@ PM_SLP_S3_LS5V 28y 2(3. 3v) RSMRST | 13
SPIVCORE PGOD LI O S3_EN B gy vouTs PP5V_S3_LI O ~, PP3V3_SO_LIQ .t vaur 4 PPAVE_AUDI o_ANALg LrEsET
— 11 y — - _é6—  SMC_ONOFF_L o
Qr850 850 Y- - - - @ PP3V3_S3_LI O TPETSS0T 4( 1. 25V) 4 PM PVRBTN L
=3 U6201 . P1 — —
o {7) \ PM P1V8_SOGPU_EN__ Be 3. gy Vour > |(Pac®S Lig .
/ b - - R (1.ay LTC2900 RESH
TPS51120
$=N3 \Z600 PGE?%NC L1 O P3V3S3_PGOCD Q7611 (PAGE 64)
261 ISBPA (UNUSED) ~ — ) PP3V3_S0_LI O N
GOODZING LI O o /53_PGOOD 11 PMisLP7$57L; lros
o FWPWR EN L DIV 072 PM75475TATE7§ P94
PM SLP_S3_LS5V PM_PSVSGPU_ENM,  PSVSGPU_SS SI GNAL DELAY TI ME PMSLP_S3 L | o ro SMC_PM G2_EN
Q8800 I MVP_VR_ON 99ns >
SMC_ADAPTER EN [ SOPWRGD_OK 200ns U4900
o o VR_PWRGOCD_DELAY 7rs (PAGE 45)
__ PM_ENET_EN U5430 RSTIN  RST v
— ] (6A MAX CURRENT) PP1V25_S0_| SNS U7860 POWER ON SEQUENCE LI ST
VI'N —
4 MAX6838 PWR/ RST_STATUS STEP
@880 ___ P3V3ENET_SY PM*ENEF*EI\EN PSV VOUT o— PP1vV25_ENET (PAGE 64 G3H PONER ON 01-04
+> — TSR AaAT _ S5_POWER ON 01, 05- 09
(PAGE 60) Q7095 S3 POAER ON 10-13
78 RGOD SO SYSTEM PONER ON| 14-18
J785| 7 s —— ~o @ SO _CPU POAER ON 17,19-24
PM PM_SLP_S3_DELAY_L IB&IM%EBS\‘ET*PGOCD §4 ) ——PP1V25_S0 PLATFORM CPU RESET] 25-27
PP3V3_S5
—_—— STEP 06 (S5 POWER STATUS) TRUTH TABLE
X P1V25S50_SS NO AC/ BATTERY L(S5 OFF Power Bl ock Di agram
BATTERY ONLY L(S5 OFF
002 out ve soeu B T @ (108 MX CLRREND (5410 AG N W TH W THOUT BATTERY| (S8 o) SYNC_MASTER=(T9_M.B) SYNC _DATE=08/ 23/ 2006
P5VSO0_SS il el =\ % P1Vv8 SOGPY | SNS R, PP3VE FW BATTERY ONLY, PRESS PWR BUTTQNH(S5 ON) NOTI CE OF PROPRI ETARY PROPERTY
»j > | SL6269
A PP1V8_SO0GPU_| SNS VI N vouR—— — THE | NFCRIATI ON QONTAI NED HEREIN | S THE PROPRI ETARY
Qro12 (PAGE 77) — lsroN | 73470 — | (0.2A MAX CORRENT) AGREES Yo THE FaLOmNG e | NG THE POSSESSER
P3V3S0_SS Fge00D P1V8_SO0GPU_| QUT 7700 PP1V95_FW | TO MAINTAIN THE DOCUMENT | N CONFI DENCE
¥ Soe:’uipm PPVP F W1 N VOU — Il NOT TO REPRODUCE OR COPY | T
Q096 Q7096 260 {OnDSESy 1. 5A FUSE . (PAGE 63) Lev  1ps7e010s 11 NOT TO REVEAL OR PUBLISH I N VHOLE OR PART
REV.

P1V25S0_SS e PPBUS_FW FWPWRSW F m u7720 STZE | DRAW NG NUVBER
E E (s8] — N PPVI N_FW 3V3FW (PAGE 63) Ci( D 051-7413 11.0.0
D APPLE | NC. S— - =
FWPWR_EN_L_DI V

) . 3 89
8 7 6 | 5 4 3 | 2 1




Power Bl ock Di agram

SYNC_DATE=N A

SYNC_MASTER=N A
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, |NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
C? APPLE | NC. e =T =
) e 4 89

2 1




8

6

BOM Var i

ants

BOM NUMBER BOM NAMVE BOM OPTI ONS
630- 9089 PCBA, 2. 5GHZ, 512SAM _VRAM MB7 MB7_COMVON, EEE_Z3G, CPU_2_5GHZ, FB_512_SAVBUNG
630- 9091 PCBA, 2. 6GHZ, 512SAM _VRAM MB7 MB7_COMVON, EEE_Z3J, CPU_2_6GHZ, FB_512_SAVBUNG
630- 9088 PCBA, 2. 5GHZ, 512HY_VRAM MB7 MB7_COMVON, EEE_Z3F, CPU_2_5GHZ, FB_512_HYNI X
630- 9090 PCBA, 2. 6GHZ, 512HY_VRAM MB7 MB7_COMVON, EEE_Z3H, CPU_2_6GHZ, FB_512_HYNI X
630-9213 PCBA, 2. 4GHZ, 256SAM_VRAM MB7 MB7_COMVON, EEE_ZUP, CPU_2_4GHZ, FB_256_SAVBUNG
630-9238 PCBA, 2. 4GHz, 256HY_VRAM MB7 MB7_COMVON, EEE_043, CPU_2_4GHZ, FB_256_HYNI X
M/’5 BOM G oups
BOM GROUP p BOM OPTI ONS
MB7_COMVON ALTERNATE, COVMON, MB7_COWMMONL, MB7_COVMONZ, MB7_DEBUG, MB7_PROGPARTS

VB7_ COMMVONL

| SL9504B, ONEW RE_PU

MB7_COMMON2

GPUVI D_1P13V, P1V8S3_1V8, SM5_MOT_DI S, YUKON_ULTRA, VGA_TERM _CONN, GPU_TMP401

VB7_DEBUG

SMC_DEBUG_YES, XDP, XDP_CONN, LPCPLUS

MB7_PROGPARTS

BOOTROM_PROG, SMC_PROG

BOM GROUP

BOM OPTI ONS

FB_512_SANVSUNG

VRAMB, VRAM 16M VRAM SAMBUNG, VRAM 512 SAVSUNG

FB_512_HYNI X

VRAMB, VRAM_16M VRAM HYNI X, VRAM 512 HYNI X

FB_256_SAVBUNG

VRAMA, VRAM _16M VRAM_SANMBUNG, VRAM 256_ SAMSUNG

FB_256_HYNI X

VRAMA, VRAM_16M VRAM _HYNI X, VRAM 256_HYNI X

Bar Code

Labels / EEE #' s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: Z3F] CRI TI CAL EEE_Z3F
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: Z3GF CRI Tl CAL EEE_Z3G
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: Z3H] CRI TI CAL EEE_Z3H
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: Z3J] CRI Tl CAL EEE_Z3J
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: ZUP] CRI TI CAL EEE_ZUP
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 043] CRI Tl CAL EEE_043

Modul e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337S3540 1 1 G, POC, SR, GS, 00, 2. 5G, 35W BOOFSE, 6M BGA u1000 CRI TI CAL CPU_2_5GHZ
33783541 1 1C, POC, SR. G5, €0, 2. 6G, 35W 800FSB, 6M BGA u1000 CRI TI CAL CPU 2_6GHZ
338S0509 1 I C, GPU, NV G84M BGA, LOW LEAK us0o0oo0 CRI Tl CAL
33850432 1 I C, NB, CRESTLI NE, G\ C0, PRQ 965PM u1400 CRI TI CAL
33850434 1 I C, SB, | CH8M B1, PRQ BGA u2300 CRI TI CAL
353581651 1 1 C, 1 SL9504B, 2PH | WP6 REG, PMON, QFN48 u7100 CRI TI CAL | SL9504B
35950130 1 1 G, SLGZAP101, LW PR CLCK GEN, K505, GFN68 U2900 CRI TI CAL
33850386 1 | C, 88EB058, Gl GABI T ENET XCVR, 64P QFN u3700 CRI TI CAL
33850274 1 I C, SMC, HS8/ 2116 U4900 CRI TI CAL SMC_BLANK
341S2193 1 | C, SMC, DEVELOPMVENT, M75 u4900 CRI TI CAL SMC_PROG
33550384 1 IC, 16MBI T 8-PIN SPI SERI AL FLASH, SO C8 u6100 CRI Tl CAL BOOTROM_BLANK
34182192 1 | C, EFI  ROM DEVELOPMENT, M75 U6100 CRI TI CAL BOOTROM_PROG
33783556 1 1C, POC, SR, GS, €0, 2. 4G, 35W 800FSB, 3M BGA u1000 CRI Tl CAL CPU 2_4GHZ
33350423 8 | C, SGRAM GDDR3, 16Mk32, 800MHZ, 136 FBGA | CRI TI CAL VRAM 512_SAVBUNG
33350424 8 | C, SGRAM GDDR3, 16Mk32, 900MHZ, 136 FBGA | w CRI TI CAL VRAM 512_HYNI X
33350423 4 | C, SGRAM GDDR3, 16Mk32, 800MHZ, 136 FBGA | U400, U450, Uss00, ussso| CRI TI CAL VRAM 256_SAVBUNG
33350424 4 | C, SGRAM GDDR3, 16Mk32, 900MHZ, 136 FBGA | U8400, U450, Uss00, esso| CRI TI CAL VRAM 256_HYNI X

PART NUMBER ék'%RIN\lAu'\I'/gEEO? BOM OPTI ON REF DES COWENTS:

157S0011 157S0030 ALL E&E alt to TOK/ BI-Tech magnetics

15250476 15250276 ALL Inductor alternate

35351681 35351204 ALL T alt to national

13850603 13850602 ALL Miata alt to Samsung

35351681 35351204 ALL [ER—

15250684 15250368 ALL Mgl ayers alt to Dal o/ Vi shay

15250683 15250276 ALL Mgl ayers alt to Dal o/ Vi shay

10450023 10450018 ALL Gyntee alt 1o sense resi stor

10450024 10450017 ALL Panasoni ¢ alt to FWresistor

BOM
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PROTO

0.1.0:
04/ 26/ 07
04/ 26/ 07
04/ 26/ 07
04/ 26/ 07
04/ 26/ 07
04/ 26/ 07
04/ 26/ 07
04/ 30/ 07
05/ 01/ 07
0.1.2:
05/ 08/ 07
05/ 08/ 07
0.2.0:
05/ 10/ 07
05/ 10/ 07
0.3.0:
05/ 14/ 07
05/ 14/ 07
0.4.0:
05/ 22/ 07
05/ 22/ 07
05/ 22/ 07
0.5.0:
06/ 06/ 07
06/ 06/ 07
06/ 06/ 07
06/ 06/ 07
0.6.0:
06/ 07/ 07
06/ 18/ 07
06/ 18/ 07
06/ 18/ 07
06/ 19/ 07
06/ 20/ 07
0.7.0:
06/ 25/ 07
06/ 25/ 07
06/ 25/ 07
06/ 25/ 07
06/ 25/ 07
06/ 25/ 07
0.8.0:
06/ 27/ 07
0.9.0:
06/ 27/ 07
06/ 27/ 07
0. 10. O:
06/ 27/ 07
0.11.0:
06/ 27/ 07
06/ 27/ 07
0.12.0:
07/ 02/ 07
07/ 02/ 07
07/ 02/ 07
0. 13. 0:
07/ 05/ 07
07/ 05/ 07
1.2.0:
08/ 02/ 07
08/ 02/ 07

EVT

4.1.0:
08/ 09/ 07
08/ 09/ 07
5.1.0:
08/ 13/ 07

DVT

10. 0. 0:
09/ 21/ 07

Desi gn branched from 051-7225- A
Cl ock Termi nation: Renbved support for SLGBLP537 device (GPU _CLK 27M 27MBS nuxes, etc)

Cl ock Termination: Added SO-powered AND gate between GPU_PGOOD and SLG2AP101 enable pin to elininate | eakage path (rdar://5086613)

SB M sc: Renpbved EXTGPU_RST_L support for reseting the GPU (hardware control only)

Power Control: Renpved U7858 and R7860. Tied SMC_ PM G2_EN PM &_EN directly to S5 regul ators

SB Decoupling: Replaced L2700 with 155S0333 for AVL updates

FW Port Power: Replaced D4260 with proper synbol (instead of table)

FW Port Power: Updated W4210 to 353S1744 for AVL updates

Current Sensors: Changed R5425/35/45 to RES_SENSE synbol which inplenents kelvin sensing without the need for XWshorts

SB Decoupl i ng: Changed C2703 to 138S0578 per Intel reconmendations (rdar://5185100)
GPU Straps: Stuffed R8728 to put GPU PEG I/ F into nobil e npode (rdar://5188253)

Thermal Sensors: Added SI GNAL_MODEL=EMPTY properties to thermal sense diff pairs (rdar://5192397)
Current Sensors: Added S| GNAL_MODEL=EMPTY properties to current sense diff pairs (rdar://5192397)

Power Control: Added U7858, U7859 to properly enabl e/di sable S5 regulators (rdar://TBD)
5V/ 3. 3V Regul ators: Added C7307,C7308 to allow soft-start control of S5 regulators (rdar://TBD)

Power Control: Added C7858 to decoupl e U7858/59
GPU Vcore: Renpved Power Control circuitry
GPU Straps: Added R8734 to get PCIDEVID3 pul |l up

GPU FB: Reassigned CS1/BA2 for future nenpry expansion

GPU FB: Changed 22uF, 0805 caps to 10uF, 0603 for future nenory expansion

GPU FB: Rewor ked/ added FB device Vrefs (with smaller FETs) for future nenory expansion
Left Cutch I/C. Renobved SIMI/F connector

GPU Straps: U8700 changed to TS3V340 only

GPU FB: Added support for 1Gb density |Cs (added MA<12> and CS1)
Left Clutch I/C Added alternate canmera connections (CCP2 |I/F)

DFM Added NC nets to all ow copper on BGA corner balls (CPU and GPU)
GPU FB: Added 4 nore 16Mk32 VRAM devi ces

Muxed Gf x: Began renoving support for this feature

GPU VCORE: U8900 Changed to | MVP6

FB REGULATOR Added W9300

Muxed &f x: Renpved LVDS/ BKLT nmuxes and support

Power Fet: Renpved 1V8 and 1V25 Fets

Current Sense: Renobved U5410 NBGF x Sense

Regul at ors: Changed Q7320, Q7360, Q7410, Q7460, Q7620 to S| 7110N

Power Fet: Renpved 1v8 SO Fet, cleaned up aliasing

Current Sense: Added 1v8 FB current sense
GPU VCORE: Added additional High side |nput Cap

MUX f x: Del ete GPU PGOCD Moni t or

Al i asi ng: Cl eanup

BOM Changed BOM option table for M7

Power CTL: Added 1.25 PGOOD/ 3V3 GPU EN, Moved 1V8_S3 to pgood chain
LCC: Added Caneral/ M C pi ns

DVI: Renpved SB Hot pl ug Det ect support (nuxed gf x)

Al i asi ng: Moved pages back in sync with T9, aliasing now on separate page
Regul at ors: Changed L7100, L7101 to 4mm 152S0433

USB: Change to active enable USB ports
Regul at ors: Changed U8900 to use VID instead of Feedback resistors

Current Sense: Change (6322 TO FDN337 to accommodate TH1H
Et her net: Change T3900, T3901 to 157S0053

Regul at ors: Change GPUVCORE VI D pul | up/ pul | downs to 2. 2K

BOM OPTI ON: Add 2. 4Chz 256MB VRAM Confi g, change 2.5Ghz Conifgs to 512MB VRAM

Revi si on Hi story

SYNC_MASTER=N A

SYNC_DATE=N A

AGREES Yo THE
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
APPLE COVPUTER, | NC. THE POSSESSOR
FOLLOA NG

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
d} APPLE | NC. e =T =
NOE 6 89
I 6 5 2 1




Functi onal Test Poin -
oI nts | CT Test Points
Fan Connectors Battery Digital Connector CPU FSB NO_TESTs NB NO_TESTs
FUNC_TEST FUNC_TEST NQTEST NQTEST
= e —PP5V SO FAN LT = e SMC BS ALRT L o = TRUE FSB A L<31..3> 10 14 50 TRUE NC NB NC<1..16> — TP_NB NC<1..16> ,
FAN LT P = TRUE —SVBUS BATT SCL o — TRUE ESB_ADS L 10 14 80
- TRUE 52 —SMBUS BATT SDA — TRUE FSB_ADSTB L<1..0> 10 14 80
FAN LT _TACH = TRUE = - 0w
- TRUE 52 TRUE GN\D BATT . - TRUE FSB BNR L 10 14 80
= TRUE EAN RT PWM - = - TRUE FSB_BREQO_L 10 14 80
= TRUE EAN RT TACH . — TRUE FSB D L<63..0> 10 14 80
= TRUE FSB_DBSY_L 10 14 50
= TRUE FSB_DI NV_L<3..0> 10 14 50
LPC+ Debug Connect or Left 1/O Power Connector D mE ESE DRUDY L 0 10 0
= TRUE FSB DSTB L_N<3..0> 10 14 50
FUNC_TEST FUNC_TEST = TRUE FSB DSTB L_P<3..0> 10 14 50
—_ e =PP3V3_S5_LPCPLUS = TRUE =PPBUS G3H LIO CONN ., o IRE ESB H T L 0 1450
= TRUE —PP5V SO LPCPLUS o TRUE GND — TRUE. ESB H TM L 10 14 80
LPC_AD<0> L G Eon FeO o & -
[ — TRUE 23 45 47 = TRUE .. 10 14 8O
— TRUE tgg é&?\; C 23 45 47 Request for at |least 10 G\ND test points =
= I$E PM CLKRUN L o as e NOTE: 10 additional GND test points are GDU NO TESTS
g TRUE BOOT LPC SPI L : :j o call ed out separately in these notes. -
= TRUE SEN(B:U-CENEESEF - 050 47 RTC Battery Connector
TRUE 28 47
= e SMC_TRST_L P FUNC_TEST
= TRUE SMC_TDO 45 46 47 = TRUE PPVBATT_G3_RTC 20
— TRUE. SMC_MD1 a5 47 TRUE GN\D
= TRUE SMC TX_L 25 45 40 47 L
FVWH INIT L o = - :
= e PO CLK33M LPCPLUS v Current Sense Calibration
= TRUE LPC_AD<2> 2245 a7 FUNC_TEST
TRUE LPC AD<3> 2245 47
= e | NT_SERI RQ B = RE LESy 5o IEEN o
= B PM SUS STAT T B = TRUE =PP5V_S0_| SENSECAL o a0
— TRE T a5 30 47 = TRE =PPVCORE_SO_CPU REG 4 10 s 2 TPs
g p— SMC RESET L pe — TRUE =PPVCORE_GPU_REG 540 73 per
— TRUE. SMC_NM 45 47 TRUE GN\D
— TRUE f:‘ﬁDﬁéAED 0 43 45 46 47 J: 6 TPs, 2 with each of above TP pairs
— TRUE 25 47 -
Left Clutch Barrel Connector
Left ALS Connector FUNC_TEST
FUNC_TEST = TRUE =PP5V_S3_CAMERA
= TRUE =PP3V3_S3_LTALS o 7o [— TRUE £S CANECANEx :;l 24 44 83
— TRUE ALS GAIN s 55 70 — TRUE Y 24 a4 83
— TRUE LTALS OUT s 70 [ — TRUE =PP5V_S3_W\AN .
T TRUE GND
~ Thermal Di ode Connectors O her Func Test Points
FUNC_TEST FUNC_TEST
S TRUE HSTHVENS D P 51 0 [ TRUE PM SYSRST_L 25 28 45
= TRUE HSTHVENS_D N 51 88 — TRUE SMC_ONCOFF_L 45 46 79
— TRUE RSFSTHVENS D_P o oo
= TRUE RSFSTHVENS D_N -
— CPUTHVENS D2 P o1 88
= CPUTHVBNS _D2_N -
CPUTHMBNS can not be supported due to |ayout constraints
System Val i dati on TPs
FUNC_TEST FUNC_TEST
— TRUE CPU_PWRGD 10 13 23 80 — TRUE. | \WP_VR ON 15 58
— TRUE CPU DPSLP_L 7 10 23 80 o TRUE | \VP_DPRSLPVR 55 80
= TRUE PM_DPRSLPVR 16 25 58 00 = TRUE PM SLP_S3_L 25 36 40 45 o
- TRUE CPU DPSLP_L 7 10 23 80 - TRUE PM S4_STATE L 25 45 64
— TRUE. PM LAN ENABLE 25 a5 — TRUE PM SLP_S5_L 25 45 46
- TRUE PCl _RST L 20 28 - TRUE PM _ENET_EN 36 64
= TRUE PM RSMRST_L 25 45 P TRUE P1V8P1V5P1V05S0_PGOOD .
— TRUE. PM _SB_PWROK 925 28 — TRUE CPU_DPRSTP_L 10 16 23 58 80
= TRUE SB_RTC RST_L 2 20 = TRUE | WP6_VI D<6. . 0> 12 58 80
= TRUE PM _STPCPU L 25 20 30 PLT RST L
= TRUE PM STPPCI _L 2529 20 m— IRE NB RESET L 22
= TRUE VR _PWRGD CLKEN 25 26 [ U RESET L 1628
— TRUE VR_PWRGOOD DELAY o 16 20 50 m— TRUE SVC LRESET L =0 o0
= TRUE FSB_CPURST_L 1013 14 80 m— IRE 2 4
- TRUE FSB_CPUSLP_ L 10 14 50 [ TRUE CPU_STPCLK L 10 23 80
= FSB_DPWR L 10 14 80 — TRUE FSB_CLK_NB P 140 8
= mE NB_SB_SYNC L . = RE FSB_CLK_NB_N 505
= TRUE NB_CLKREQ L 1620
— TRUE NB_CLK100M PCI E P 16 0 0
TRUE NB_CLK100M PCI E N 16 30 05 i
= Functi onal | CT Test
SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
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8 | 7 6 | 5 4 | 3 2 | 1
" G3Ho gAIways Present Rails 33V—2 5V Ralls 18V—0 9V Ralls "FW (FireWre) Rails
s » _=PPBUS_G3H LI o PPBUS P s =PP3V3_S5_REG a8 « =PP1V8_S3_REG
gN /L: NZ?EIEE mm - w0 — =PPBU_S0_P3V3FW 63

34

64

59

57

=PPDCI N_G3H LI O CONN

=PPBUS_S5_FWPWRSW

=PPBUS_S5_P1V25S0FET

— =PPVIN S5_CPU | WP_VI N

— =PPVIN _S5_CPU_| WP

— =PPVI N_S5_P5VP3V3

— =PPVIN_S5_P5VS5

— =PPVIN _S5_P3V3S5

— =PPVIN ENET_P1V25ENET

— =PPVI N _S3_P1V8S3

— =PPVIN SO_P1V5S0

— =PPVIN _SO_P1V8FB

— =PPVI N _SO_P1V05S0

— =PPVI N GPU_GPUVCORE
PPDCI N_G3H

=PP3V42_G3H REG

i

=PPVI N_G3H P3V42G3H

PP3V42

=PP5V_S5_REG

ey VR T

MAKE_BASI Z-tRE
=PP3V42_G3H SB_RTC

=PP3V42_G3H LI O

=PP3V42_ G3H LI DSW TCH

=PP3V3_S5_SMC

PP3V3_S5_LPCPLUS

PPVI N_S5_SMCVREF

=PP3V42_G3H PWRCTL

5V Rails
[

=PP5V_S3_FET

=PP5V_S5_SB

=PP5V_S5_P1V8FB

=PP5V_S5_P1V25S0FET

=PP5V_S5_P1V25ENET

=PP5V_S5_P1V05S0

=PP5V_S5_P1V8DDRREG

=PP5V_S5_PWRCTL

=PP5V_S5_GPUVCORE

=PP5V_S3_RTUSB

=PP5V_S3_P5VS3FET

=PP5V_S0_P5VSOFET

M RHnE& W BHFES: 3 fm
VRRE BASELTRUE

PP5V_S3_SYSLED

PP5V_S3_CANMERA

s =PP3V3_S3_FET

%&;nggem T

=PP3V3_S5_SB PM 28

=PP3V3_S5_SB USB 24

=PP3V3_S5_SB 25
=PP3V3_S5_SB_CLI NK1 25
=PP3V3_S5_SB_GPI O 25
=PP3V3_S5_SB_3V3_VCCSUSHDA
=PP3V3_S5_SB VCCSUS3_3 26
=PP3V3_S5_SB VCCSUS3_3_USB
=PP3V3_S5_S5PWRGD 4
=PP3V3_S5_SMBUS_SB_ME 8
=PP3V3_S5_ROM ss

=PP3V3_S5_P1V5P1VO5PG 64

=PP3V3_S3_P3V3S3FET 57

=PP3V3_S0_LCD 4

=PP3V3_S0_P3V3SOFET 57

=PP3V3_GPU_P3V3GPUFET

=PP3V3_S5_PWRCTL o

PP3V3_S3

« _=PP3V3_S0_FET

M NERESR-WBHES &

VRREBASE=ThuE

=PP3V3_S3_P3V3ENETFET 6

=PP3V3_S3_FW s

=PP3V3_S3_PdC s

=PP3V3_S3_SMBUS_SMC_A_S3 w0

=PP3V3_S3_RTALS s3

=PP3V3_S3_SMs sa

=PP3V3_S3_SMBUS_SNC_MGMI w0

=PP3V3 P1V8l SNS B

=PP3V3 LTALS

=PP3V3 TOPCASE 70

=PP3V3 REMTHVBNS E

=PP3V3 PWRCTL 64

PP3V3_S0
VEREER- W BTFES: &

MAKE_BASE=TRUE
=PP3V3_S0_NB_VCCHV 1

=PP3V3 NB_VCCA PEG BG 19

=PP3V3 NB_FO LOW 21

=PP3V3 SB_GPI O 23

=PP3V3 SB_PCI 2

=PP3V3 SB_VCC3_3_| DE 2

=PP3V3 SB_VCC3_3_PCl 2

=PP3V3R1V5_S0_SB_VCCHDA 26

=PP3V3_S0_SB VCC3_3_DM 26

=PP3V3_S0_SB_VCC3_3_VCCPCORE :s

=PP3V3_S0_SB VCCG.AN3_3 26

=PP3V3_S0_SB_VCC3_3_SATA 2

=PP3V3_S0_SB 27

=PP3V3_S0_SB _PM 28

=PP3V3_S0_RSTBUF 28

=PP3V3_S0_CK505 29

=PP3V3_S0_| DE e
=PP3V3_S0_SMC P
=PP3V3_S0_LPCPLUS p
=PP3V3_S0_SMVBUS_SB w0
=PP3V3_S0_SMBUS_SMC B_SO w
=PP3V3_S0_CPUCOREI SNS
=PP3V3_S0_GPULV8| SNS

50

62

50

60

50

N LT NI:_W DTH=
@%@%ﬁ%m*

=PP1V8_S3_FW 38

=PP1V8_S3M MEM A

31 88

=PP1V8_S3M MEM B a2 88

=PP1V8_S3_I SNS R s0

=PP1V8_S3_| SNS

PP1V8_S3 | SNS

(DT

=PP1V8_S3M NB_VCC 2

=PP1V8_S3M MEM NB

=PP1V5_S0_REG

MAX | = ?.??A

WO e s

MAKE_BASE=TRUE
=PPIV5_S0_CPU g

=PP1V5 NB_TVDAC 22

=PP1V5 SB 27

=PP1V5 SB VCC1_5_A_ ARX 26 27

=PP1V5 SB VCC1_5_A ATX 26 27

=PP1V5 SB_VCC1_5_A 26

=PP1V5 SB_VCCUSBPLL 26 27

=PP1V5 SB_VCC1_5_A USB_CORE .,

=PP1V5_S0_LI O 2

=PP1V25_S0_I| SNS

PP1V25_ S0 | SNS 64
. mm

VR SE 2

=PP1V25_SOM NB_PLL 2

=PP1V25_SOM NB_VCC 21

=PP1V25_SO0M NB_VCCA 21

=PP1V25_S0_NB_VCCDM 19 21

=PP1V25_S0_NB _PLL 21

=PP1V25_S0_NB_VCC 21

=PP1V25_S0_SB_DM 26 27

=PP1V2_GPU_PEX_| OVDDQ o

=PP1V2_GPU_PEX_| OVDD =

=PP1V2_GPU PEX_ PLLXVDD =

=PP1V2_GPU PLLVDD 7
=PP1V2_GPU_H PLLVDD ”
=PP1V2_GPU VI D PLLVDD ”
=PP1V2_GPU_FBPLLAVDD o7

=PP1V05_S0_REG

m;hggﬁ W)ERES T

MAKE_BASE=TRUE

PPVCORE_SO_NB_FOLLOW 21

__ =PP1V05_S0M NB_VCCAXM 102
— =PP1V05_S0_CPU 101
— =PP1V05_S0_NB_FOLLOW 21
— =PP1V05_S0_NB_PCl E 2
— =PP1V05_S0_SB_CPU | O 2 20
— =PP1V05_S0_SMC LS p
— =PP1V25R1V05_S0_FSB _NB 1o 50
— =PP1V25R1V05_S0_NB VTT o
— =PPVOORE_SO0_NBCOREI SNS

=PPVCORE_SO0_SB 26 27

=PPVCORE_SO_NB_R

PPVCORE SO_NB R

N_LINE_WDIH=0. 4

40

40

40

21 63

63

57

71

1213 s0

73 49 7

PPBUS _FW FWPWRSW F
VAKE_BASE=TRUE

=PPBUS_S5_FW FET

Pl\l?\I{FNE W DTH=8 g
(E/@EA%&DTW mm

=PPVP_FW SUMNODE

=PPVP_FW CPS

=PPVP_FW P3V3FW

=PPVP_FW PORTO

PPVP_FW PORTA_UF
MAKE_BASE=TRUE

=PPVP_FW PORT1

PPVP_FW PORTB_UF
VAKE_BASE=TRUE

=PP3V3_FW REG

=PP1V95_FW LDO

M RHnEoE W B3Ftl§8 3m
ViRRE

ASRSE=TUE

=PP3V3_FW PHY

=PP3V3_FW LATEVG ACTI VE a0

=PP3V3_FW LATEVG

=PPVI N_FW P1VO5FW

PP1V95_ FW

" GPU
=PP3V3_S0GPU_FET

M RERECR W BFFES: 2

VRRE BAsE=TRUE

=PP1V95_FW PHY

=PP1V8_FW PHYOSC

& il

l's
PP3V.

=PP3V3

SOGPU
N LT NI:_W DTH=
TR 2

=PP3V3

=PP3V3

=PP3V3

=PP3V3

VGASYNC

=PP3V3

TMDS

=PP3V3_

| VI DEOVUX

=PP3V3_GPU SMBUS SMC 0_SO0

=PP3V3_GPU_|

PWRCTL

=PP3V3_GPU_

VCORELOG C

=PP3V3_GPU

HDCP

PP3V3_S0GPU TNDS

=PP3V3_SO0GPU_TMDS_FET_—

=PP1V8_SO0GPU_| SNS

%&A%&DTH: 2 mn

=PP3V3_GPU

TMDSBI AS

a1

63

39

78

=PP3V3_GPU_| FPCD_| OVDD

PP1V8_ SO0GPU ISNS

=PPVCORE_GPU_REG

(E/@EAQ\A#DTW

=PP1V8_GPU

FB_VDD

=PP1V8_GPU

FB_VDDQ

=PP1V8_GPU

FBVDDQ

=PP1V8_GPU

FBI O

=PP1V8_GPU

I FPX

PPVCORE _GPU
M RERECR-WBHHES: 8 7

VRREBASE=TUE

=PPVCORE_GPU

64

68 69 75 76

68 69 75 76

66

= =
— =PP5V_S3_WW\AN , =PP3V3_S0_CPUTHVENS s A °
— =PP5V S3_IR o =PP3V3_S0_GPUTHVENS R VeRE S0 NB o
— =PP5V_S3 TOPCASE 7 =PP3V3_S0_FAN LT . —PP1V8 SOGPU REG - pplvg OGPy I SNS R
— =PP5V_SO_KBDLED =PP3V3_S0_FAN_RT _ o = NI
= = o =PPOVO_S3_VITR BUF POVO_S3_MEM VREF Y] m
— =PP5V_SO0_| SENSECAL 7 a0 =PP3V3_S0_I| WP 58 — hggg tE g mm \’\//%EASESE %ELE
— =PP5V_S5_P1V5S0 o AK:E‘%E € Asjé‘éug
., =PP5V_SO_FET _ v o = =PP3V3_S0_NBCOREI SNS __ =PPOV9_S3M MEM NBVREFA , =_=PPLVE_SOCPU ISNS R =
= N WETES § mm = =PP3V3 S0 _ALLSYSPG o — =PP0V9O_S3M MEM NBVREFB o
EAg%§=TRLE ' = =PP3V3 S0 DC LCD ™ — =PPOV9_S3M MEM DI MWREFA “
— :PPSV SO SB . —PP3V3R5V_GPU_GPUI SENS " — =PPOV9_S3M MEM DI MWREFB a2
= S I ReRLIE N = =PP3V3_S0_XDP » =PPOVO_SO_VTT LDO
— =PP5V_SO_FAN LT — =PP3V3_S0M CK505 2 20 = MQEL;hEEEQBRES 3m
E =PP5V_S0_FAN RT 52 __ =PPSPD SOM MEM A " MAKE_BASE=TRUE
— =PP5V SO_CPU | WP == PpaPD SOM VEMT B , __ =PPOV9_SOM MEM TERM -
_ — =PP3V3_SOMAOL_SB_CLI NKO 2
= =PPSV_S0_DVI_DDC o — -PP3V3_SOMAOL_SB VCCOL3 3 ..., "ENET" Rails
—PPSV SO HDD — =PP3V3_SOMADL_SB_VCCLANB_3 ..,
== & — =PP3V3_S0_PWRCTL o w =PP3V3_ENET_FET PP3V3 ENET
— =PP5V_S0_ODDPWREN P — _ — N_LINE-W DITHE
— =PP5V_S0_PCl REGFI X — =PP3V3_S0_CCP2 g&{;@gﬁg pre=o. 2
= ppeV a0 M C . — =PP3V3_SO0_P1V25I SNS
== = __ =PP3V3 ENET_PHY “ Power Al i ases
Chi pset "VCore" Rails — =PP3V3_ENET_AVDDLDO e
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8 7 6 5 4 3 2 1

h [ dul [ » EXTGPU_PWR _EN — TP_EXTGPY PWR_EN
Ther ma Modul e Hol es TP_USB_EXTDP ___USB EXTD P
VAKE_BASE=TRUE —
Top CPU TM Not ch whE_USB_ EXTDN __ USB EXTD N e o
o
Add 2 buri 8T a8 10 GO w25+ PM SB_PWROK _ =SB CLI NK_MPWRCK
VAKE_BASE=TRUE —
e 20 10 7 VR PWRGOOD DELAY — =NB CLI NK_MPVROK "
ZT0970 ZT0975 —
5P75R2P7 5P75R2P7
T(l D o o SMC SMB | NT __ =SMC SMB_INT
VAKE_BASE=TRUE —
Left CPU Right CPUL
~ TMHole TMHole = s PEG GLKIOOM GPU_P __ PEG CLKI100M P

PEG CLK100M N a5

s 30 _PEG CLKlOOM GPU_N
VAKE_BASE=

RAM Door (Torx) Hol es
0
2

ZT093
3P7R3P
()L GN\D CHASSI'S RAMDOOR HOLE 0 —
TP MEM A A<15> — NMEM A _A<15> "
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w0 1 7 FSB_A L<13> L2 a3+ | ERR* |5D20 0 CPU_| ERR L
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50 14 7CBY FSB_REQ L<4> L1 |REQs* MT
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E10
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E15
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nunbers from Merom f or

vcc

St andard Vol t age: Low Vol t age:
AB20 44.0 A (Design Target) 23.0 A (Design Target)
oM T ABT 41.0 A (HFM 21.0 A (HFM
U1000 ACT 30.4 A (LFM 18.7 A (LFM
PENRYN ACO 25.5 A (SuperLFM TBD A (SuperLFM
FeBGA or 27.4 A (Auto-Halt/Stop-Gant HFM TBD A (Auto-Halt/Stop-Gant HFM
3 CF 4 ACLS 17.0 A (Auto-Halt/Stop-Gant SuperLFM) TBD A (Auto-Halt/Stop-Gant SuperLFM
ACL7 27.4 A (Sl eep HFM TBD A (Sl eep HFM
AC18 16.8 A (Sl eep SuperLFM TBD A (Sl eep SuperLFM
o 25.0 A (Deep Sleep HFM TBD A (Deep Sleep HFM
ADLO 16.0 A (Deep Sl eep SuperLFM TBD A (Deep Sl eep SuperLFM
AD12 J 11.5 A (Deeper Sl eep) TBD A (Deeper Sl eep)
ﬁgig 9.4 A (Enhanced Deeper Sl eep) TBD A (Enhanced Deeper Sl eep)
AD17
AD18
vee AE9
AE10
AE12
AE13
AE15
AE17
AE18
AE20
AF9
AF10
AF12
AF14
AF15
AF17
AF18
ar20 ] (CPU 10 POAER 1. 05V)
=PP1V05_S0_CPU ¢ ;1 15
@1
V6 ‘ 4500 mA (before VCC stabl e)
J6 2500 mA (after VCC stable)
K6
VB
J21
K21
veep [BL
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R21
R6
T21
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V21
w1 (CPU | NTERNAL PLL POWER 1.5V)
=PP1V5_S0_CPU 8 12
,| B26
VoA o6 130 mA
VI DO|_AD6 CPU_VI D<0> ryymy 12 00
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VI D2|_AES CPU_ VI D<2> oo 12 e =PPVCORE _SO_CPU_; ., 15 40
VI D3|_AF4 CPU_VI D<3> oD 12 50
Vi Da| AE3 CPU VI D<4> o 12 w0 'R1100
VI D5|_AF3 CPU VI D<5> rm 12 a0 100
VI 6| AE2 CPU_VI D<6> o 22 o0 Hapw
402
2PLACEI\/ENT7NCIrE:F‘I ace within 1 inch of CPU, no stub.
VOCSENSE| AF7 CPU_VCCSENSE_P oo S8 90
VSSSENSE| AE7 CPU_VCCSENSE_N oo S8 90
'R1101
100
1%16¥V
Z%QL

Santa Rosa EMTS, doc #22221.

PLACEMENT_NOTE=Pl ace within 1 inch of CPU, no stub.

U tra Low Vol t age:
17.0 A (Design Target)

TBD A (HFM

TBD A (LFM

TBD A (Auto-Halt/Stop-Gant HFM
TBD A (Auto-Halt/Stop-Gant LFM
TBD A (Sleep HFM
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TBD A (Deep Sl eep HFM
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TBD A (Deeper Sl eep)

TBD A (Enhanced Deeper Sl eep)
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25
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D13
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F8
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VSss

oM T
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PENRYN
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T26
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V25

we3
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AE4
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8 7 6 5 4 3 2 1
D
CPU VCORE HF AND BULK DECOUPLI NG
e PVOE . PU 1. 330ur. 20x 220F 080 CPU VCORE VI D CONNECTI ONS ||
CRI TI CAL CRI TI CAL 80 11 CPU lEDT<OE 6> — | MWP6_VID<O0..6> 750
C1250*, C12511. 1C1200 1C1201 1C1202 |1 Cl203 (1 C1204 1C1205 1C1206 1C1207 1C1208 C1209 E_BAS
330LalF 330LalF f— f— f— 202°UF — 202°l§J/F — 20203: — — — — 2020
2.0 2 %D;’: 2(3 T %ém X5R %ém X5R 2 %M)GR 2 §g M X5R 2 %ém X5R %ém X5R %ém X5R %ém X5R 2 %ém X5R T %ém X5R
PLACENEW*WE:PIPEXSE‘\EN%HO%EHEFEac(éa}”nl éPU cenhter cavity. v
CRI TI CAL CRI TI CAL
Cl252+* C]_253l . 1C1210 1C1211 1C1212 1C1213 1C1214 1C1215 1C1216 1C1217 1C1218 C1219
e L S g g —
% °V2 3 %;@‘T’Z 3 émst Og&rst 2 Og&rst émst émst émst émst Oémst émst T émst
PLACENEW*WE:PIPEXSE‘\EN%HO%EHEFEac(éa}lnl éPU cenhter cavity. L C
VCCP (CPU |/ O DECOUPLI NG
oo SPRIVOS SOCPU 1% 470uF, 6x 0. 1uF 0402
CRI TI CAL
Cl1235¢* 1C1236 [1C1237 |1 C1238 (1 C1239 [1Cl124 i 241 |
47008 == Oyt UF : AU —— 0 dUF ——Q, 1UF ——Q, 1UF
%A?;‘T’Z 3 2 }{M }{M B M 2 M 2 grvl —F M
T 402 402 402 402 402 402
WE: Consider sharing bulk cap with NB Vtt L
VCCA (CPU Avdd) DECOUPLI NG B
we ZPPIVE_SO_CPU_ 1% 10uF, 1x 0. O01luF
cizgo: |:cize
PLACEMENT_NOTE=Pl ace near CPU pin B26
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NOTE: This is not the standard XDP pi nout.
Use with 920-0451 adapter board to support CPU, NB & SB debuggi ng.
« _=PP3V3_S0_XDP
1211 10 s _=PP1V0O5_S0_CPU
XDP XDP XDP CRI Tl CAL
R1315* R1330* 'R1331 XDP_CONN
54. 9 10K 10K J1300
% 9% %
M:l?sw M:légv %lﬁ\y LTH- 030- 01- G- D- NOPEGS
b5, b5, [ |,%2 F- ST-SM
2 1
w0 10 or}XDP_BPM L<5> OBSEN_AQ -« ° 3 OBSEN_C0 NB_CFG<8> e NB CF( 8]
w0 10 oy XDP_BPM L<4> OBSEN Al DG 5 OBSEN_C1 SMC_WAKE SO L e s SB GPI ] 8]
8 7
w0 1@y XDP_BPM L<3> OBSDATA_AQ -« 0 L] OBSDATA_CO USB_EXTA OC L e SB OC[ 0] #
w0 10y XDP_BPM L<2> OBSDATA_Al > 12 11 OBSDATA_C1 SB_GPI &40 ) SB OC 1] #
14 13
w0 10y XDP_BPM L<1> OBSDATA_A2 16 15 OBSDATA_ (2 USB_EXTD OC L T SB OC 2] #
%0 10 [y XDP_BPM L<0> OBSDATA_A3 18 17 OBSDATA_C3 WOW EN (g 2+ 36 SB OC[ 3] #
20 19
NB CFJ 0] w0 0 10¢gy NB_BSEL<0> (OBSDATA_AQ) -«—> 22 21 (OBSDATA_A2) NB_BSEL<2> (T 6 0 60 NB CFJ 2]
NB CFd 1] a0 30 16 NB_BSEL<1> (OBSDATA_A1) e 24 23 (OBSDATA_A3) NB_CFG<3> 16 NB CF( 3]
> — — - PP — ]
NB CF{ 4] @y NB_CFG<4> OBSDATA_BO -« 28 27 OBSDATA_DO PM LATRIGGER L s SB OC 4] #
NB CFQ 5] 15 [y NB_CFG<5> OBSDATA_B1 > z: zj OBSDATA_D1 EXTGPU_LVDS_EN Tz SB OC[ 5] #
NB CF(d 6] XDP 1y NB_CFG<6> OBSDATA_B2 >3 33 OBSDATA_D2 SB_GPI 080 T SB OC[ 6] #
NB CFG 7] R1399 1 oy NB_CFG<7> OBSDATA_B3 36 35 OBSDATA_D3 USB _EXTB_OC L e o SB OC[ 7] #
38 37
50 25 10 7 Ty CPU_PWRGD 1 1K XDP_PWRGD PWRGD/ HOOKOQ > 40 39 L TPCL K/ HOOK4 XDP_CLK P (TR 20 50 85 XDP
5% XDP_OBS20 HOOK1 «—> 2 41 L TPCL K#/ HOOKS XDP_CLK_N 30 80 85
1/ 16W - <M R1303
VELF VCC_OBS_AB 44 43 (VCC_OBS_CD) %
a0 TP_XDP_HOOK2 HOOK2 46 45 RESET#/ HOOK6 s XDP_CPURST_ L 1 2 FSB CPURST Lm0 1m0
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PP1VO5_S0_NB_VCCPEG 2,

'R1510
oM T %ﬂf} 9
1/16W
u1400 T
i CRESTLI NE
LVDS Di sabl e » LVDS BKLT_CTL e 340l BKLT CTRL  FeBGA  PEG Cowl | PEG COMP
Can |l eave all signals NCif LVDS is not inplenented. > LVDS BKLT_EN <« H39 |l BKLT EN (3 OF 10) PEG_COVPO_MA3 SDVO Al ternate Function
Tie VCC TX LVDS and VCCA LVDS to GND. 21 LVDS CTRL CLK o o E39 |l CTRL_CLK PEG RXO* .51 o PEG D2R_N<0> o o1 SDVO_TVCLKI N#
. . R 221 LVDS CTRL_DATA <«—»E40 |L_CTRL_DATA = - <IN] o
If SDVO is used, VCCD _LVDS nust remain powered with proper LVDS DDC CLK 7 L boe ak PEG RX1* |5 L51 PEG D2R N<1> o5 o1 SDVO_| NT#
decoupling. Oherwise, tie VCCD LVDS to GN\D al so. 2 W[m{mm PEG RX2* [, NA7 o PEG D2R N<2> s o SDVO_FLDSTALL#
2 _DOC | PEG RX3* |3 T45 o PEG D2R_N<3> o 0
. LVDS VDD EN < K40 [l voD EN Pee rocer T - PEG D2R N<4> @ES o
w = LVDS_| BG La1 | vos 1 BG EE2:§Z U0 o PEG DIR N5 —ame=
. . » _TP_LVDS VBG - >~ — — os 8
Note: SR DG says to tie LVDS VREFH/ L to GND. This causes ® 5 vDs VREFH - ;ﬁ txi—xi‘ém PEG_RX7* | Y4 PEG D2R N<7> o o1
a glitch during wake-up on LVDS DATA/ CLK pairs. New TP LVDS VREFL - NAO LVDS VREFL PEG RX8* [, AB51 PEG D2R _N<8> am s o
recommendation is to float both signals, see Radar #5067636. “ VDS A CLK N > s N PEG_RX9* |5\ PEG D2R N<9> o5 o1
ne LVDS A CLK N < D8gLVDSA Ol PEG RX1L0* | ADA4 PEG D2R_N<10> o o
o LVDS B_OLK_N v o vaﬁfiw PEG RX11* [ ADIO o  PEG D2R N<11>  /res o
e LVDS B GLKP ~ eelesax e e © PEG DoR 13 B
> PEG RX14+*[,AGAS o  PEG D2R N<14>  ‘ries o
LVDS_A_DATA N<O> 1 vosa oatar = PEG_RX15* |, AGAL PEG D2R_N<15> o o
sz LVDS A DATA N<O> o a5l . * AL T AR TELSZ W
o 22 _LVDS A DATA N<1> < E51LVDSA_DATAL* PEG_RX0 PEG D2R P<0> 65 81 SDVO_TVCLKI N
o2z LVDS A DATA N<2> <« F4941 VDSA_DATA2* PEG RX1| L50 4 PEG D2R P<1> g os o SDVO_| NT
w . LVDS A DATA P<0> e G50 |LVDSA_DATAD PEG_RX2 Maz EEg_gE_Ezgz 65 81 SDVO_FLDSTALL
o » LVDS_A_DATA_P<1> E50 |LVDoA DATAL PEG_RX3 PEC DR Peds o o
o LVDS A DATA P<2> o Fan lLvoss btz T el 18 & PEG DR Pess D
8 PEG:RXG wi PEG D2R P<6> o5 81
— PEG RX7| W1 o PEG D2R P<7> s 51
o 22 LVDS B_DATA N<O> < GA4|LVDSB_DATAO* T PEG RXB|_AB PEG D2R P<8> @ES "
o 22 LVDS B_DATA N<1> < BAT{LVDSB_DATAL* o PEG RXo|_Yv48 PEG D2R P<9> e e
o2 LVDS_B_DATA_N<2> <+——B45qLVDSB_DATAZ* PEG RX10| A - PEG D2R P<10> o5 61
o 22 _LVDS B _DATA P<0> <« F44 |LVDSB_DATAO PEG RX11| ACA1 PEG D2R P<11> 65 81
s 22 LVDS B DATA P<1> < P47 |LVDSB_DATAL PEG RX12| AHA7 PEG D2R P<12> am s o
a2 LVDS B _DATA P<2> < A45 |LVDSB_DATA2 n PEG RX13| A PEG D2R P<13> 65 81
PEG D2R P<14> o
) PEG RX14| AH4 65
PEG D2R P<15>
ul PEG RX15| AGA2 o amy s e
TV-Qut Signal Usage: 14 PEG TXO* ;M5 PEG R2D C N<O> o5 on SDVOB_RED#
: _ ol PEG TX1* PEG R2D_C N<1> _— SDVOB_GREEN#
Conposi te: DACA onl y 2 =IV_A DAC <« E27JTVA DAC ﬁ PEG Tx2* QW7 __u  PEG R2D_C_N<2> oo SDVOB_BLUE#
SVideo: ~ DACB & DACC only = am-=T¥8_DAC LTve_bAc PEG T N51 e PEG R2D G Ne3> =000 SDVCB_CLKN
Conponent: DACA, DACB & DACC 2 @m =TV_C DAC <« K27 JTvC pAc I PEG Txa* ;RS0 PEG R2D_C N<4> @@ o o SDVOC_RED#
Unused DAC out puts nust renmai n powered, but can G PEG TX5* 1 T42 o PEG R2D C N<5> iy es e SDVOC_GREEN#
omt filtering conponents. Unused DAC outputs =TV A RTN £27 ITva RN S| PEG_TX6* [ Y4 PEG R2D_C N<6> o5 61 SDVOC_BL UE#
shoul d connect to GND through 75-ohm resistors. * C— B RTN DI Aty £ PEG TX7* |, W PEG R2D_C N<7> o o1 SDVOC_CLKN
TV-Qut Disable / CRT Enable . S =TV C RIN < 27 e rm PEG TX6+ (VB3 o PEG R2D G N<B> ooy ex o
) - - Y PEG Txo* A PEG R2D_C_N<9> o o
Tie TVx_DAC and TVx_RTN to GND. Must power all PEG_TX10* | A Egg %B g $12> o 81
TVDAC rails. VCCA TVx_DAC and VCCA DAC BG can TV DCONSEL <0> PEG TX11* [, ACH9 > [y e o
share filtering with VCCA CRT_DAC. = ™ DCO\ISEL<2> P33 x*mitg PEG TX12* | ACA2 Egg %B g $i§> o 1
2 - - PEG TX13* |5 AH39 > o5 81
CRT Disable / TVv-Qut Enable PEG TX14* |, AEA9 _g EEg %B g mi;b OO 65 51
| * > 65 81
Tie R R#/ G G#/ B/ B#, HSYNC and VSYNC to GND. PEC.TXIS* ALy 0 B TEA9Z qoon
Al CRT/TVDAC rails nmust be powered. All PEG TX0| M4 PEG R2D C P<0> o5 o1 SDVOB_RED
rails nust be filtered except for VCCA CRT. 2 @on—=CRT_BLUE <« H32 |CRT_BLUE PEG Tx1| T38 o EEg %B g E<;> oo 65 o SDVOB_GREEN
22 T =CRT_BLUE L < G32CRT_BLUE* PEG TX2| T4 5 ) C P<2> 65 81 SDVOB_BLUE
CRT & TV-Qut Disable 2 @or—=CRT_GREEN < K29 |CRT_GREEN PEG TX3| N5O 4 EES %B g E<i> oo 65 5 SDVOB_CLKP
2 = EN L - - <4> o 81
Tie TVx_DAC, TVx RTN, R/ R/ G/ G#/ B/ B#, HSYNG, S < J2qoRT_cReEw PEG i Fo1 o o gy
— = 2 CRT_RED <« F29 |CRT_RED PEG TX5| W43 PEG R2D C P<5> ey es o SDVOC_GREEN
USYNC and GRT_TVO.| ﬁgF AR, . o =CRT RED L ~_ E20 oRT ReDr PEG Tx6| W2y PEG R2D_C P<6> o e w SDVOC_BLUE
! - - 3 o PEG R2D C P<7> o5 o1 >
VCCA_CRT_DAC, VCCA DAC_BG, VCCA_TVx_DAC, 6 P s ™ PEG ROD G pegs U SDVEC_CLKP
VCCD_CRT, VCCD QDAC and VCC SYNC. . CRT DDC GLK ka3 orr ooe ALK > iglion ppvses PEG F2D G P<9- o
NOTE: Must keep VDDC_TVDAC power ed 2 CRT_DDC_DATA CRT_DDC_DATA PEG Tx10| AD47 ,  PEG R2D C P<10> 65 o
and filtered at all tines! 2 @ =CRT_HSYNC R < F33 |CRT_HSYNC PEG TX11| A PEG R2D C P<11> 65 81
2 or} =CRT_TVO | REF <« C32 |CRT_TVO_| REF PEG TX12| AD43 _ PEG R2D C P<12> o e o
2 @om—=CRT_VSYNC R < E33 |CRT_VSYNC PEG TX13| AG39 g PEG R2D C P<13> 5y 65 0
i i PEG TX14| AE! PEG R2D C P<14> 65 81
Internal G aphics Disable PEG Tx15| A3 o  PEG R2D C P<15> mym e

Fol l ow i nstructions for LVDS and CRT & TV-Qut Di sabl e above.
Can also tie CRT_DDC *, L_CTRL_*, L_DDC *, SDVO CTRL_* and
TV_DCONSELx to GND.

Tie DPLL_REF_CLK and DPLL_REF_SSCLK to GN\D.

Ti e DPLL_REF_CLK* and DPLL_REF_SSCLK* to VCC (VCore).

Ti e VCCA_DPLLA and VCCA DPLLB to VCC (VCore).

Ti e VCC_AXG and VCC_AXG _NCTF to GN\D.

Leave GFX_VID<3..0> and GFX_VR EN as NC.
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NB_CFG<3> RESERVED
NB_CFG<4> RESERVED o T
= U1400
i = CRESTLI NE
NB_CFG<5> Hi gh = DM x4 TP_NB RSVD<1> P36 |RsvD1 FOBGA smool A9, ~ MEM CLK P<0> ooy = o2
DM x2 Sel ect Low = DM x2 TP_NB_RSVD<2> P37 |RsvD2 (2 OF 10) SMCKL| BB23 o MEM CLK P<1> oD = s
TP_NB_RSVD<3> R35 |RSVD3 SM CK3|_BA2 MEM CLK_P<3> a2 82
NB_CFG<6> RESERVED TP_NB_RSVD<4> N35_|RSVD4 SMoKkal AV23 MEM CLK_P<4> oo 32 e
NBCFG PEG REVERSE et Sg&&gz prepy smokorhaveo 5 MEM CLK N<O> -
NB_CFG<7> RESERVED 1519?(59 TP NB RSVD<7> A2 |rovor a sm o BA23 ﬁm %ﬁ méz oo a1 e
3, TP_NB_RSVD<8> AN1Z |RSVDS S i Vg MEM CLK_N<4> e
NB_CFG<8> RESERVED e TP_NB_RSVD<9> 212 |rsvio N SMCKaT o AVES—p oo = o2
- 2402 TP_NB_RSVD<10> AR37 |RSVD10 hd SM CKEO| BE29 o MEM CKE<Q> omy a1 33 52
) _ TP_NB_RSVD<11> AMB6 |RSVD11 SM CKEL|_AY32 MEM CKE<1> a1 33 82
NB_CFG<9> | H gh = Norml < TP NB_RSVD<12> AL36 [RsvD12 swokes| Bosa . VEM CKE<3> oD o= o o
L e Reap ICIS Low = Reversed TP_NB_RSVD<13> AMB7 |RSVD13 SM CKE4| B&B7 o MEM CKE<4> [T 22 39 82
ane Reversa NB_CFG<16> TP_NB RSVD<14> D20 |RsvDL4 = J MEM CS L<0> —PP1V8 S3M MEM NB
NB_CFG<10> RESERVED NBCRG_DYN_CDT_DI SABLE TP_NB_RSVD<20> HI0 |RsvD20 sm_csi+ [ B MEM CS_L<1> e
R1666 TP_NB_RSVD<21> Bs1 |Rsvoe1 smcsalBas ,  MEM CS L<2> oD o
TP_NB_RSVD<22> BJ20 |RsvDe2 smcssrl,BEIZ  ,  MEM CS L<3> 52 35 52 R1610* 1R1620
NB_CFG<11> RESERVED ifisw TP NE RSVD=23> B2 v " VEM COT<0 o 20
2402 TP_NB_RSVD<24> BE19 |Rsvo2a SM.eoTo > EM CDT<1> D & 52 2 YRLY rew
NB_CFG<12> See Bel ow TP_NB_RSVD<25> BH20_|rsvozs T EM CDT<2> o o 22 o2 a0z, N
= TP_NB_RSVD<26> BK18 |Rsvo2e Sm.cor2 e D 22 22 02
SM ODT3|_BE16 MEM ODT<3> 32 33 82 . .
NB_CFG<13> | See Bel ow e o ea 2218 jrsveey . ~ -
— =PP3V3_S0_NB_VCCHV ;16 19 21 TP_MEM CLKP2 BE23 |SM CK2 SM RCOWP| BL15 o o  NEM RCOWVP C1623 i £C1622
NBCFG_DM _REVERSE TP_MEM CLKN2 B&23 |SM Ck2* SM RCOVP* 1 BK14 o o MEM RCOVP_L 0. O1UR >SOUF N
NB—CFG<14> RESERVED TP _MEM CLKPS e e SM_RCOMP_VOH|_BK31 MEM_RCOVP_VOH 18 2 2 ) 510?.%2
TP_MEM CLKNS BD24 |SM CK5* - - > ER Ssam 166
NB_CFG<15> RESERVED 0 oy MEM A A<14> 120 |5 s Speaw e Bl oy MEN ek i
— 02 55 52 qom MEM B_A<14> BE24 |SB MA14 SM VREFO| AR o ‘ =PPOV9_S3M MEM NBVREFA . 2402
TP_NB_ RSVD<34> BH39 |RSVD34 SM VREF1| AW - =PPOV9_S3M MEM NBVREFB ame —
NB_CFG<16> |High = Enabl ed TP_NB_RSVD<35> AVPO |RSVD35
FSB Dynani c Low = Disabl ed TP_NB_RSVD<36> BK20 |RSVD36 e C1615 1 C1616
oot =PP3V3_SO_NB_VCCHV. , 1 s = T vDe A DaTADs a8 rovos? bPLLREF LK B2 o =NB_CLK96M DOT_P . i Sy RI6L1'  c1625: |:c1e24 ['R1624
NBCFG_SDVO_AND_PCl E TE_LVDS A DATARS D47_RSVD38 DPLL_REF CLi* L 42 o =NB_CLK96M DOT_N it am 2| |2 ésv 0.010F —— —— 2, K
2 L A —REr_ - 22 2 2 % —— —— 209 9
NB_CFG<17> RESERVED TP_LVDS_B_DATAN3 Ba4 |RsvD39 oL Fer Ssar s € —NB CLKLOOM DPLLSS P9~ 40 40 N{:1% 1% S % il1ew
TP_LVDS B _DATAP3 C44 |RSVD4O =" -+ < 4 5 CERM CERML oo
TP NB RSVD<41> DPLL_REF_SSCLK* |y HA7 o =NB_CLK100M DPLLSS N 2 2 402 603 2
NB CFG<18> RESERVED A35_IRSVDAL b =
— TP_NB_RSVD<42> B37 |RSVD42 X PEG CLK| K44 - NB_CLK100M PCl E_P ) 7 %0 8 -
TP_NB_RSVD<43> B36_|RSVD43 d PEG CLK* |5 K45 - NB_CLK100M PCl E_N a7 o e A1
NB_CFG<19> |High = Reversed TP_NB_RSVD<44> B34 |RsvDa4 dk used for PEG and DM -
DM~ Lane TP_NB_RSVD<45> 34 |Rsvius
Low = Nor nal
Rever sal 0 20 11 [y NB_BSEL<0> . P21 | ov_row| a7 o DM _S2N N<O> e
) _ ; 80 30 13 NB_BSEL<1> > N27 |cFGL DM _RXN1| _AJ38 o DM _S2N _N<1> 20 81
NB_CFG<20> |High = Both active o D B RSEL<25 > e o reczl Az DM " S2N Ne2= o
Concur rent Low = Only SDVO OB Cro<3> -~ 1o 1PU oM R |_anae e DM _S2N_N<3> an-
SDvVQ PCl e x1 or PCle x16 NB CFG<8: 0> used for debug access @ﬁ—"—LNB CFG=4> @3 low | PU - - <
NB CFG<13: 12> 16 15 Cpry NB_CFG<5> > s les 1PU DM _RXPO ng; - glllI gg“ E:({z P
RE - e e h22 cres | PU W7RXE; ANAL - DM _S2N P<2> e
00 = RESERVED . NB CFG<7> > @il IPU o s € DM S2N P<3> s
01 = XOR Mbde Enabl ed . NB_CFG<8> 20l 1PU O - - T 2 o
10 = All-Z Mode Enabl ed 1 NB CFG<9> s> @0 |PU 6 bvM_Txvo| Al46 DM N2S N<O> @D o
11 = Normal Qperation TP_NB_CFG<10> > R24 crcio | PU DM _TXN1|_AJ41 DM _N2S N<1> [T 26 61
TP_NB_CFG<11> > 123 |cFail | PU DM _TXN2| AMAO DM _N2S N<2> oD 24 o
TP_NB_CFG<12> > J23 |cFrai2 | PU DM _TXN3|_AMA4 DM _N2S_N<3> m 24 61
NB CFG<13: 12> require |CT access TP_NB CFG<13> > E23 lcFas | PU
TP_NB CFG<14> £20 |craaa | PU DM _TXPO|_AJA7 o DM _N2S P<0> e 51
DM _TXP1| AJ42 DM _N2S P<1> 24 81
TP_NB CFG<15> > K23 |cFGcis | PU AVBD gl DM _N2S P<2> oo
211010 0 _=PP3V3_SO0_NB_VCCHV 1 NB_CFG<16> > M0 |cFais | PU D e DM N>S P<3> oD = o
TP NB CFG<17> - ve4 |oraiz | PU DM _TXP3 > o 24 81
TP_NB CFG<18> > L32 |cFais | PD
R1630' |'R1631 w NB_CFGe19> w3 craie | PD [
10K 10K . _NB_CFG<20> > L35 [cF2o | PD S
Hpy it » con PM BVBUSY L R CVISVECT- R =X A D<0> oo
402, 2402 it GFX_VIDO| E35  _g GEX_VI D<1> oD >
80 58 23 10 7 CPU_DPRSTP_L - L39+PM DPRSTP* -
> * " GFX_VIDL| A39 g GEX_VI D<2> 2
s a1 PM EXTTS L<0> o L36PM EXT_TSO* - > ieeing
o> - i > GFX_VI D2|_C38 e GFX_VI D<3> @ 22
s 22 [Ty PM EXTTS_L<1> J36PM EXT_TS1* - 5 B39 g GEX_VI D<4>
w0 oy VR_PWRGOOD DELAY . Awo JPwroc oI GFX VI D8 - = oo 22
+ oy NB_RESET_L > AV20JRSTI N 0, UWREN BB =GEX_VR EN @D =
00 40 2 10 orp_PM_THRMIRI P_L - N0 THERMIRI P+ 1
o 58 25 7 [y PM_DPRSLPVR > G36 |DPRSLPVR = PP1V25 SOM NB VCCAXD
. _TP_NB NC<1> BJ51 |NC1
. _TP_NB NC<2> BK51 |NC2 o_cLK_aAw CLI NK NB CLK 25 oa 1Rl640
- IE NG Nox3> BKS0_INC3 oL_DATA|_ Ak CLI NK_NB_DATA D
, _TP_NB_NC<4> | 25 54
NS BLSO oA E o _pwod|_aTaz o~ =NB_CLI NK_MPVROK Pt Hiow NOTE: GVMCH CL_PWROK i nput nust be PWRGD signal for
, TP_NB_NC<5> BLA9 Incs % CLINK NB RESET L 2302
| TP NB NC=6> g CL_RST* | ANGD o = o PP3V3_SOM PP3V3_SOMAOL, PP1V8_S3M PP1V25_SOM
cL_vReF|_AMBO o NB_CLI NK_VREF . PP1V0O5_SOM PPOV9_S3M and PPOV9_SOM
, _TP_NB_NC<7> B2 Iner > |
. TP _NB_NC<8> BKL Inos @) I'f ME/AMI is not used, short CL_PWROK to PWROK
, _TP_NB_NC<9> BI1 NGO p C1640 1R1641
, _TP_NB_NC<10> E1 |nc1o SDVO_CTRL_CLK SDVO _CTRLCLK 2 0. 148
; _TP_NB _NC<11> A5 |NC11 () sbvo_CTRL_DATA| K36 SDVO CTRLDATA 22 o 2 l/lew
, TP_NB_NC<12> o1 et %) ClkrEQ [ Gas ~r  NB CLKREO L o c IR NB M sc Interfaces
, _TP_NB NC<13> B50 INC13 lcHsworlheio  ,  NB SB SYNC L _— -
| TP NB NC<14> 250 Incaa S s SYNC_MASTER=T9_NOVE SYNC_DATE=03/ 16/ 2007
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oM T
u1400
3 MEM A 0> ARA3 SA DQO CRESTLI NE SA_BSO| BB19 g MEM A BS<0> oo
= MEM A 1> AWMI4 ISA DQL FOBGA SA BSL| BK19 o MEM A BS<1> oo
. MEM A, 2> BA45 SA_DQ2 (e 2 0 SA BS2| BF29 MEM A _BS<2> oD
a1 NMEM A 3> AY46 |sA
N NEMA DOA> e et e oo saosE1z _,  MEMA CAS L o -
n@y MEM A DO<5> o ARMS |sA DG6 > I VEM A DMKOS )
MEM A 6> AT42 > A o
. SA-D% SA DML| BD44 MEM A _Dik1> i
a1 MEM A 7> AM7 |SA DQ7 é > o>
SA Dwve| BD42 o MEM A _Divk2> o
a1 MEM A 8> BB45 |SA DQB | - o
SA_DVB|_AVB8 o, MEM A DM<3> o
. YV % BRe8 jsa b sapw| amz o,  MEM A DVk4> o =
a MEM A 10> BGA7 |sA DQLO > M A Dhes oo
MEM A 11> BJ45 SA DVs| BB oD =
R YN T S SV M sapw| Aavs _  MEM A DVK6> "
D Y NI T S S Mt ow| a6 o MEM A DMk7> o
a@y MEM A DQ<13> o , BGS0 |sA D3 > SA D - oo =
GO MEMADQSIA> 3y b9 o oou m S MEM A DOS P<0> .
I Y NI T I = sA_Dqs1| BE4s MEM A P<1> N
. NEM A o2 £04315A DLS U) s;&13qsz BB4. MEM A P<2> »
. NEMTA Tas BEA4 A bai7 > SA_DQsa|_BC37 MEM A _DQS_P<3> .
R Y VN T R Y Myt SA_DQs4|_BB16 MEM A P<4> 2
. NEM A Sos BEAQ oA DQ1s U) SA_DGSs|_B NMNEM A P<5> .
PED VEMADRE0S s BRI D@0 SA_Dqss|_BB2 MEM A P<6> N
a@o MEM A DQ<21> o , BHI5 sa DQ1 % sA_Dos7|_AP3 VEM A P<7> "
. VEN A 22 BOAD oA Dp2 SA_DQSO0* | ATA7 MEM A N<O0> »
e Y VN ) T Mo @) SA_DGSL* | BDAT MVEM A N<1> "
rED VEMLA DAY s ARID A DR A Ds2* [ BoAl MVEM A Ne2> "
D Y VNI < S 1 SA_DGs3* |5 BA37 MVEM A DQS_N<3> a
agary MEM A DQ<26> o  AT39 |sa D@6 ool igvers VEM A Noas .
rED VEMA DS s AWD A DT SA_DGSS* | BHZ MVEM A N<5> "
. NEMTA 2oz AvALSA_DQRe SA_DQS6* |5 BCL MEM A _DQOS_N<6> N
R Y NI T Y My SA D7+ [ AP2 MVEM A N<7> "
a1 MEM A 30> A SA DGO \_DQS
R YN S VT My SA_MAO|_BJ1 MEM A A<O> "
ngy MEM A DQ<32> = o  AVI3 |sA D82 e >\ EM A A<1> .
31@@_&%&%7@3 = —»> MVEM A A<2> oo
MEM A 34> AWL1 SA_MA2| BK27 o o
R VN G WITH My samal Bres o MEM A A<3> N
. NEM A s APTR gt samal Bl2a o NEM A A<4> o
. NEM A 5>z Jeor Mg SA_MAS|_BK2 MEM A_A<5> .
. A A Docats S s SA_wne|_BI27 MVEM A_A<6> .
. NEM A o B noss SA A7 2 - MEM A_A<7> @3]
. NEMA s e sA_vas|_BL2 MEM A_A<8> .
ngry MEM A DQ<40> o  BEIO |sA DO VI PP g NEM A Ao .
a MEM A 41> BDLO |sA DQs1 | > s oo
SA_MA10| BC1! a1
Y N T Y My sa_wa1| BE2 MEM A A<11> .
R Y Y NI 7 R 1 My sAa malz| BG3O MEM A A<12> N
z]@MMSA?DQM — —> MVEM A A<13> oo
samaz BI16 , MEMA A<13> 00 o
zi@M_A_MSAJJ}tS
3]@%—%%‘_&5&%6 SA_RAS* [ BE1 MEM A _RAS L 31
n@y MEM A DQ<47> = o BBY |sA D47 . A A_RAS_|
zj@wae»—,_,ﬁs&ﬁs SA_ROVEN |3 AY20 TP_MEM A RCVEN L
z]@ﬂﬂ_ﬁ\Ms&wg .
a1 MEM A 50> AT5 |sA DQB0 saAverhBAl9 o, NMEMAWEL ==~ paw
a1 MEM A 51> AT7 |SA DOB1
a1 MEM A 52> AY6_|SA D052
ng@y MEM A DQ<53> = o . BB7 |sA D53
zi@M_A_MSAJ};EA
z]@MMS&D@S
zi@M_A_MSAJ};EG
a1 MEM A 57> ANB |SA DOS7
a1 MEM A 58> AMVB_|SA DOS8
a1 NMEM A | 59> ANLO |SA D9
a1 MEM A 60> AT |SA DQSO
a1 MEM A 61> ANS_|SA DOB1
a1 MEM A 62> AVD_|SA DOB2
31@@6_M%7%3

33 82

33 82

33 82

33 82

82

82

82

82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

33 82

oM T
u1400
32 MEM B 0> AP49 |SB DQD CRESTLI NE SB_BSO| AY17 MEM B BS<0> [T 22 3 82
32 NMVEM B, 1> AR51 |SB DQL 5':8:86’:0 SB BS1| BGI8 NMVEM B_BS<1> [T 2 32 82
a2 MEM B, 2> A SB_D@ ( 0 ) sB_BS2| BG36 MEM B_BS<2> [T 22 3 82
a2 MEM B 3> AV61 |SB DB . L
. MEM B_DO<4> AN s Dot SBCAS'hBELI? o MEMBCASL == mmsese
w@> MEMB DOs5> o o ANGO B OG5 > sB_ovo|_A MEM B_DMVKO> -
@ [EVLB D02 AVS0.155_ D ssow| Bpto _p  MEM B_DVEI> e
2 MVEM B 7> AV49 |SB_DQ7 - —-»> jeeing
— SB DWVR| _BKA5 MEM B Divk2> 2 82
a2 MEM B 8> B SB_DGB - —»> oo
a> Q< - SB_DMB|_BL. MEM B_DMk3> 3 62
= MEM B 92 BB50_sB_bQ SB_Dw4| BH12 MEM B DMk4> 0 a2
2B NMVEM B_DQ<10> «—sBA49 SB_DQLO g S5 OVE|_BI7 g MVEM B DMVES> o
w@>-MEM B DO<11> o , BES0 ss pail o ov|_mEs o MEM B DWk6> o
= MEM B DQ<12> «» BASL |SB DQI2 ool > MVEM B DMK7> am == =
32 MEM B 13> AY49 |SB DQL3 2 — —> oD
gy VEM B DQ<14> «—»BF50 _SB DQL4 1 SB_DQso|_AT VEM B P<0> o
. I\/NEEm_E_ igi - e = sB_DGst| BD5O MVEM B P<1> e
w@> MEM B DQ=16> o o RS0 e oqis N SB_DQs2|_BK4 MEM B ,_P<2> 2 82
w@> MEMB DQ=17> o , B4 s o7 > SB_DGS3|_BK MEM B_ P<3> o w
s2qayVEM B_DQ<18> » BJ43 ISB DQL8 0 5 Do _BJ12 VEM B P<4> o
32 NMVEM B, 19> BL43 |SB_DQL9 SB_DGss|_BL7 VEM B P<5> o
2B MEM B DQ<20> «—s BKA7 ISB DQRO SBiDQSG e VEM B P<6> e
2B NMVEM B_DQ<21> «—p BKA9 SB_DQR1 B 7| _AV2 VEM B P<7> o
% MEM B 22> e i SB_DQSO0* [, Al MVEM B N<O> 22 62
2 MEM B 23> BK42 |SB DQe3 D B Das1 [ BCS0 VEM B Nel> o
° MEM B 24> 4158 b4 SB_DGS2* [, BL4 MEM B N<2> a2 2
w@> MEM B DQ=25> o , BL41 e oS SB_DGs3* [ BK MEM B_DQS_N<3> 22 02
32@—0@—,_“_5_ g?i LSB_D@6 SB_DGsa* [ BK12 VEM B N<d> e
= S8 b7 SB_DQS5* | BK7 MEM B_DQS_N<5> 2 8
w@> MEM B DQ<28> o , B se poes SB_DGs6* [ BE2 MEM B N<6> a2 62
2B MEM B DQ<29> «—sBJ40 SB_DQR9 SB*DQSW AV VEM B N<7> o
2 NMVEM B 30> BL35 |SB_DQBO -
2B MEM B DQ<31> e«—s BK37 1SB D81
- SB_Me0|_BCL MEM B_A<0> 32 33 82
2B NMVEM B_DQ<32> «—pBK13 |SB_DQB2 o8 il BB o MVEM B A<l> o
=@ VEM B_DO<33> BELL_jS8_Dos s me| B@s y  MEM B A<2> D - o o
> MEM B 34> Brdl_sB Qa4 sema| am7z o MEM B A<3> 02 30 82
s MEM B 352 BCLL S8 DGRBS s8_wal BE2 VEM B_A<4> oD
% MEM B 362 BC13 S8 DQ6 sB_was|_BE2 MEM B_A<5> 12 95 02
32 NMEM B_| 37> BE12 |SB D@7 - BA9 VEM B A<6>
VEM B 38> Bo12 SB_MAG - [T 22 3 82
* 58 D8 sB_w7|_B MVEM B_A<7> 02 3 o2
= MEM B 392 BGL2_sB bQe9 SB_MAS|_AY28 MEM B_A<8> 32 53 82
s2 BT MEM B DQ<40> e« B110 ISB D0 — —> oD
- SB M| BDB7 o MEM B_A<9> 32 33 82
32 NMEM B 41> BL9 |SB DQ41 Y B oD
- SB_MA10|_BGL7 MEM B_A<10> 32 33 82
c@n MEMB DQeA2> o g BKE 32> BKS sB_DQr2 SB_MAL1| BE37 MEM B A<11> 02 3 8
w@> MEM B DO=43> o . BlS sB 0ot SB MAL2| BA39 MEM B A<12> -
22 MEM B 44> BK9 |SB D44 — —> oo
- SsB_MAL3| BGI3 MEM B_A<13> T 22 3 02
2B MEM B DQ<45> <«—»BK10 IsB D45 -
2 NMVEM B, 46> SB_DQ46
— *IHAVIE MEM B_RAS L 32 33 82
@ MEM B DQ<47> «—s_ BI6 |SB D7 SB_RAS —-> VEM B ROVEN L o>
@y VEM B DQ<48> s BF4 |SB_DQI8 SB_ROVEN' 5 AY18 TP MEM B
2B MEM B DQ<49> «—» BH5 ISB D19 .
. VEM B 50> BGL Js5. poso SB_WE* |, BC17 MEM B WE_L 32 33 82
32 NMVEM B, 51> BC2 |SB DQ51
32 NMVEM B, 52> BK3 |SB_DQ52
2B MEM B_DQ<53> <«—»_ BE4 ISB DG53
2B NMVEM B_DQ<54> s BD3 |SB_DQ54
2B NMEM B_DQ<55> «—» BJ2 ISB DGB5
2@y MVEM B DOQ<56> e—»  BA3 ISB DF6
32 NMVEM B 57> BB3 |SB DQ57
2 MEM B 58> ARl |SB DQ68
32 NMEM B_| 59> AT3 |SB_DQE9
2 NMVEM B, 60> AY2_|SB_DQ60
2 MEM B 61> AY3 |SB_DQ61
32 NMVEM B, 62> A2 _|SB_DQ62
s2 B NMVEM B_DQ<63> «—»AT2 |SB D53
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Current

211 s _=PPVCORE _SO_NB

U1400
CRESTLI NE

1310 mA (Ext Graphics)
1573 mA (I nt G aphics)

=PP1V8_S3M MEM NB

2116 8

JANEYY

AT35

AH28
AC32
AC31
AK32
AJ31
AJ28
AH32
AH31
AH29
AF32

( 6FCBGRO)

Vceio
VCC11
VCC12

veels

VCC CORE

3300
2700
1700
1395

M (2 ch, 667MHz)
mA (2 ch, 533MHz)
M (1 ch, 667MHz)
mA (1 ch, 533MHz)
mA (st andby)

0 RPN

105 =PPVCORE SO_NB_GFX

7700 mA (I nt Graphics)

nunbers from Crestline EDS, doc #21749.

T Avas

AU32
AU33
AU35
AV33
AWB3
AVB5

BA32
BA33
BA35
BB33
BC32
BC33
BC35
BD32
BD35
BE32
BE33
BE35
BF33
BF34
BG32
B&33
B&35
BH32
BH34
BH35
BJ32
BJ33
BJ34
BK32
BK33
BK34
BK35
BL33
AU30

VCC_smL

VCC_swe

VCC_sms

VCC_swa

VCC_SMe

VCC_SM6

VCC_swr

VCC_sm8

VCC_Sw

VCC_SMLO
VCC_sML1
VCC_sML2
VCC_smL3
VCC_sMmL4
VCC_sML5
VCC_sML6
VCC_smL7
VCC_smL8
VCC_smL9
VCC_sm0
VCC_sme1
VCC_sme2
VCC_sme3
VCC_swe4
VCC_sme5
VCC_sme6
VCC_swe7
VCC_sme8
VCC_sme9
VCC_SMB0
VCC_SMB1
VCC_SM32
VCC_SMs3
VCC_sms4
VCC_SMs5

VCC_SMs6

VCC_AXGL

VCC_AX&R

VCC_AXG3

VCC_AXG4

VCC_AXGE

VCC_AXGs

VCC_AXG?

VCC_AXG8

VCC_AX&@

VCC_AXGLO0
VCC_AXGL1
VCC_AXGL12
VCC_AXGL3
VCC_AXGl4
VCC_AXGL5
VCC_AXGL6
VCC_AXGL7
VCC_AXGL8
VCC_AXGL9
VCC_AXG0
VCC_AX&21
VCC_AXG22
VCC_AXG&23
VCC_AX&4
VCC_AX&25
VCC_AX&26
VCC_AX®27
VCC_AX&28
VCC_AX®R29
VCC_AXG30
VCC_AXG31
VCC_AXG32
VCC_AXG33

VCC_AXG34

VCC SM

VCC GFX

:

VCC GFX NCTF

oM T

VCC_AXG_NCTF1

VCC_AXG_NCTF2

VCC_AXG_NCTF3

VCC_AXG_NCTF4

VCC_AXG_NCTF5

VCC_AXG_NCTF6

VCC_AXG_NCTF7

VCC_AXG_NCTF8

VCC_AXG_NCTF9
VCC_AXG_NCTF10
VCC_AXG_NCTF11
VCC_AXG_NCTF12
VCC_AXG_NCTF13
VCC_AXG_NCTF14
VCC_AXG_NCTF15
VCC_AXG_NCTF16
VCC_AXG_NCTF17
VCC_AXG_NCTF18
VCC_AXG_NCTF19
VCC_AXG_NCTF20
VCC_AXG_NCTF21
VCC_AXG_NCTF22
VCC_AXG_NCTF23
VCC_AXG_NCTF24
VCC_AXG_NCTF25
VCC_AXG_NCTF26
VCC_AXG_NCTF27
VCC_AXG_NCTF28
VCC_AXG_NCTF29
VCC_AXG_NCTF20
VCC_AXG_NCTF31
VCC_AXG_NCTF32
VCC_AXG_NCTF33
VCC_AXG_NCTF34
VCC_AXG_NCTF35
VCC_AXG_NCTF36
VCC_AXG_NCTF37
VCC_AXG_NCTF38
VCC_AXG_NCTF39
VCC_AXG_NCTF40
VCC_AXG_NCTF41
VCC_AXG_NCTF42
VCC_AXG_NCTF43
VCC_AXG_NCTF44
VCC_AXG_NCTF45
VCC_AXG_NCTF46
VCC_AXG_NCTF47
VCC_AXG_NCTF48
VCC_AXG_NCTF49
VCC_AXG_NCTF50
VCC_AXG_NCTF51
VCC_AXG_NCTF52
VCC_AXG_NCTF53
VCC_AXG_NCTF54
VCC_AXG_NCTF55
VCC_AXG_NCTF56
VCC_AXG_NCTF57
VCC_AXG_NCTF58
VCC_AXG_NCTF59
VCC_AXG_NCTF60
VCC_AXG_NCTF61
VCC_AXG_NCTF62
VCC_AXG_NCTF63
VCC_AXG_NCTF64
VCC_AXG_NCTF65
VCC_AXG_NCTF66
VCC_AXG_NCTF67
VCC_AXG_NCTF68
VCC_AXG_NCTF69
VCC_AXG_NCTF70
VCC_AXG_NCTF71
VCC_AXG_NCTF72
VCC_AXG_NCTF73
VCC_AXG_NCTF74
VCC_AXG_NCTF75
VCC_AXG_NCTF76
VCC_AXG_NCTF77
VCC_AXG_NCTF78
VCC_AXG_NCTF79
VCC_AXG_NCTF80
VCC_AXG_NCTF81
VCC_AXG_NCTF82

VCC_AXG_NCTF83

VCC_SM LF1
VCC_SM LF2
VCC_SM LF3
VCC_SM LF4
VCC_SM LF5
VCC_SM LF6
VCC_SM LF7

VCC SM LF

=PPVCORE _SO_NB_GFX ; 1o

NCTF balls are Not Critical

To Function

T17 . .
Ti8 These connections can break wi thout
T19 i npacting part performance.
121 oM T
T22 u1400
T23
128 210 o _=PPVCORE SO_NB CRESTLI NE
uis AB33 | voc NCTFL FCBGA
uis AB36 | voc NCTF2 (7 OF 10)
w7 AB37 | voC NCTF3 x
U0 AC33 | voe NCTF4
20 ASSS | veg nees [ o] 127
AC36 |
w21 AD35 xifgis Vss_NCTF2| T37
uz23 2! v F3| W24
w26 ADB6_| voc NCTF8 (ol SS_NCTFS w8
AF33 | voo NGTFS VSS_NCTF4
V16 = Vss_NCTFs| V31
AF36 | voc NCTF10 -
V17 — V35
AHB3 | voc_NCTF11 VSS_NCTFe
V19 - VSS_NCTF7| AAL9
AHB5 | voc NCTF12 LL -
V20 AHB6 = vss_NCTFg| AB17
Va1 VCC_NCTF13 AB35
ARB7 | voc_NCTF14 VSSNCTFO
V23 = VSS_NCTF10[ AD19
AI33 | voC NCTF15 .
V24 AI35 = VSS_NCTF11| AD37
Y15 VCC_NCTF16 AFL7
L AK33 (/) | VSS_NCTF12| AF17 ¢
Y16 VCC_NCTF17 AF35
AK35 | oo NCTF18 (/) | vsS_NCTF13
Y17 AK36 - > | vss_NCTF14| AKL7
Vio VCC_NCTF19 AMLY
AKB7 | voo NGTF20 VSS_NCTF15
Y20 $ A3 = VSS_NCTF16| AMR4
Y21 VOC_NCTF21 AP26
AI36 | vee neTF2a |LL VSS_NCTF17
Y23 AVB5 | voo NOTF2S VSS_NCTF18| AP28
Y24 — ARLS
e AL33 | voo NeTF24 VSS_NCTF19 Haiog
AL35 | voo NOTFoS VSS_NCTF20
Y28 = VSS_NCTF21| AR28
AA33 -
Y29 VCC_NCTF26 L=
AALG o AA35 | vec NCTF27 8
AAL7 AA36 | voC_NCTF28 S
AB16 AP35 | voc_NCTF29
AB19 APS8 | vas NCTF30 vss_sc1| A3
ACL6 ARSS | Voo NeTFsl vss_scez| B2
ACL7 A;";g VCC_NCTF32 0| ves scms oL
S| | e
ADL5 35 | vo ()| Vvss_scs BL51
ADLG CC_NCTF35 v 51
Y36 | voc_NCTF36 > | vss_scee
AD17 — -
AF16 Y37 | voG_NCTF37 €
AF19 T30 | voc NCTF38 -
T34
AHIS Ta5 | JOCNCTFS9 =PP1V05_SOM NB_VCCAXM;, i .
AHLG VCC_NCTF40 AT33
A7 U29 | voc NCTF41 S | Voo aan AT3L 540 mMA
w1 VCC_AXMVR
AH19 VCC_NCTF42 Voo Axne| AK29
U32 | voc NCTF43 =
AI16 B3 voc,_Axwve| AK24
AIL7 o VCC_NCTF44 8 VoG, AXME|_AK23
AI19 e VCC_NCTF45 Voo AxXvE| AJ26
AK16 VCC_NCTF46 > AJ23
V32 | vec NCTF47 vec A
AK19 — -
ALLG V33 | voc NCTF48
ALL7 V36 | voc NCTF49
ALLD V37 | vec_NCTF50
AL20
AL21
AL23 211 s . =PP1VO5_SOM NB_VCCAXM
AMLS AL24 | voo AXM NCTF1
AMLG AL26 | voc AXM NCTF2
AMLO AL28 | voC AXM NCTF3
AVBO AMR6 | voo AXM NCTF4 w
AMRL AMBB | voG_AXM NCTF5
AMR3 AMBY | voG_AXM NCTF6
AP15 AMB1 | voC_AXM NCTF7
AP16 AVB2 | yoo AXM NCTF8
APL7 AMB3 | oo AXM NCTFO | =
APLO AP29 | voc_AXM NCTF10 é
AP20 AP31 | voC AXM NCTF11
P21 AP32 | voC AXM NCTF12
AP23 AP33 | voC AXM NCTF13 8
AP24 AL29 | voc AXM NCTF14 s
ARCO AL31 | voC AXM NCTF15
ARCL AL32 | voC AXM NCTF16
AR23 ARBL | voC AXM NCTF17
ARC4 AR32 | voC AXM NCTF18
ARG AR33 | voC_AXM NCTF19
V26
V28
V29
Y31
AWMI5  NB_ VCCSM LF1
B39 NB VOOSM LE2 SYNC_NMASTER=T9_NOVE SYNC_DATE=03/ 16/ 2007
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oM T
u1400
— CRESTLI NE =PP1V25R1V05_S0_NB_VTT ;.. TBD mA @ 1067MHz FSB (1. 25V)
30 M .2 _=PP3V3_S0_NB VCCSYNC J32 yec syne FCBGA VTT1[ V13 850 mA @ 800MHz FSB (1.05V)
(8 OF 10) vTT2| UL2 770 MA @667MHz FSB (1.05V)
80 mMA . _PP3V3_S0_NB VCCA CRTDAC A33 |vcca CRT_DACL D: vTT3| U1l
B33 [voca_crT_pace % VTT4| WO
VTTs| U8
5 M . _PP3V3_S0_NB VCCA DAC BG A30 |voca DAC BG vTTe| U7
vrT7| U5
. _=GND_NB_VSSA DAC BG B32 |\ssa DAC BG o viTe| B
— vTTY| W2
viTi0[ UL
| vrria] T13
. PP1V25_SO_NB_VCCA DPLLA B49 \oca ppLLA ; vrT12] T11
100 mA VvTT13] T10
< . PP1V25 SO0 _NB _VCCA DPLLB H49 |lycea DPLLB 1 vTT14| T9
viT1s[ 17
50 mA . _PP1V25_SOM NB_VCCA HPLL AL2 |voca HPLL o vTT16| T6
viT17[ T3
150 mA . _PP1V25_SOM NB VCCA MPLL AV |voca WPLL vrT18| T3
— VIT19| T2
vrT20| R3
SO or S3Mis acceptable N viT21| R2
10 m 21 PPLVB_SO_NB_VCCTXLVDS 41 oca Lvos g V22| RL
.~ =GND_NB_VSSA_LVDS B41 |vssa Lvos -
_ < PP1V25_SOM NB VCCAXD 16 21 515 mA
vee Axpi | AT23
- vee_Axpz| AU28
0.4 mMA s =PP3V3_S0_NB_VCCA PEG BG K50 lvoea PEc BG  |(D) voc Axps| A4 |
i [a)] Voo Axpa| AT29
. _=GND_NB VSSA PEG BG K49 |vssa PEG BG |l é VCC_AXD5 | AT25
voe Axps| AT30
100 mA » PP1V25_SO_NB_PEGPLL W1 |yoca pec pLr | <C
- VCC_AXD_NCTF| AR29
640 mMA (667MHz DDR) » PP1V25_SOM NB_VCCA SM -
550 mA (533MHz DDR) AW8 |yoca smu PP1V25_S0_NB_VCCAXF 2 495 mA
AVL9 lyoca swve LL | vec axri| B23
AULS |yoca_sve é Voo AxFz| B21
AULE |yooa_swve voc_AxF3| A21
AUL7 |\oca sve L
AT22 =
VCCA_SM7 n =PP1V25_S0_NB_VCCDM 6 21 100 mA
AT21 \cca_sve vec_pm | AJS0
ATL9 vcca_swe
AT18 |yoca smio
AT17 lvoca smil PP1V8_S3M NB_VCCSMCK 2 200 mMA
6 vee s ki | Br24
ARL7 lyoca sM NCTFL VOC_SM ck2| BK23
ARLE |\ocA SM NCTF2 S | vec smaa BJ24
- ) | vec_smcka BJ23
35 mA . _PP1V25_SOM NB VCCA SM CK
\ B9 |yoca sm ok 6 SO or S3Mis acceptable
78825 yoon om o Voo Tx_Lvps| M43 PP1V8_SO_NB_VCCTXLVDS s, 2 100 mA
<
=PP3V3_S0_NB_VCCHV 8 16 21 100 mMA
40 mMA .» _PP3V3_S0_NB VCCA TVDACC @5 |voea_Tva_DACL E VOC_Hvi| G40
B25 |voca Tva_DAc2 voc_Hvz| B40
40 mMA .. _PP3V3_S0_NB_VCCA TVDACB 27 _|\voca_TvB_DACL
B27 |voca TvB_DAC2
40 mA . _PP3V3_S0_NB VCCA TVDACA B28 |\oca Tve DACL PP1V0O5_S0 NB VCCPEG 15 21 1260 mA
A28 |\oca TVC DAC2 VoC_PEGL | AD51
— V] vee pEcz| VB0
L vee pEcs| Vb1
- o VCC_PEGa| V49
60 M »» _=PP1V5_S0_NB VCCD CRT M82 \ioep cRT vee PeGs| V50
60 mMA 2 _PP1V5_S0_NB VCCD TVDAC L29 |yoep_ Tvbac -
-~
5 m » PP1V5_S0_NB_VCCD QDAC N8 |vocp qpac E o roe o Ao PP1VO5_SO0_NB_VCCRXRDM = 260 M
E VCC_RXR_DM 2| AHS1
250 mA 2 _=PP1V25_SOM NB VCCD HPLL
‘ AN2|\oop HPLL w
ws | vITLFR1| A7 NB_VITLF_CAP1
VECD_PEG_PLL | viriee| F2 NB_VITLF_CAP2
; VITLF3| AHL  NB_VTTLF_CAP3
150 mA > _=PP1V8_S0_NB VCCD LVDS a1 8 Jiclgls 1 C1912 1 C1911
\—EVOC'lLVDSI > 0.47UF ——0.47UF ——0.47UF
2 lveep_ tvosz |2 80%, I, 8% T, 8%
—‘; CERM X5R 2 CERM X5R 2 CERM X5R
762 462 402

NB Power 2
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oM T
u1400
CRESTLI NE

AL3 |vssi FCBGA vssi100| AVR4
AlLS |yss2 (9 OF 10) vss101| AVR9
AL7 lyss3 wn Vss102| AVB2
A24 |yssa N Vss103| AV
AA21 lysss Vvss104| AW
AA24 |ysse > Vss105| AY10
AA29 |yss? Vss106| AY24
AB20 |vsss vss107| AY37
AB23 |yss9 Vss108| AY42
AB26 |yss10 Vss109| AY43
AB28 |yssi1 vss110| AY45
AB31 |yssi2 vss111| AY47
ACLO |yss13 vssi12| AY50
ACL3 |vssi4 vssi113| B10
A3 |vssis vssi14| B20
AC39 |vssie vss115| B24
ACA3 |yss17 vssiie| B29
ACAT7 |yssig vssi117[ B30
ADL |vss19 vss118| B35
AD21 |yss20 vssi19| B38
AD26 |yss21 vssi20| B43
AD29 |yss22 vss121| B46
AD8 |yss23 vssi122| BS

ADAL yss24 vssi123| B8

ADAS |yss2s vss124| BAL

¢ AD49 lvss2e vssi2s5| BAL7
AD5 |vss27 vss126| BA18
AD50 |yss2g vssi127| BA2
ADB |yss29 vssi2g| BA24
AE10 lyss30 vss129| BB12
AE14 yss3i vss130| BB25
AE6 |vss32 vssi131| BB40
o AF20 lvss3z vss132| BB44 ¢

AF23 |yss3a vss133| BB49
AF24 \yss3s vssi134| BB8
AF31 \ss36 vss135| BCL6
AR |yss37 vss136| BC24
AG38 |yss3g vss137| BC25
AA3 |vss39 vss13g| BC36
ARAT |yssa0 Vss139| BAO
AGB0 |vssa1 vss140| BC51
A8 vssa2 vssi41| BD13
AHA0 |vss43 vssi42| BD2
AHA1 lvssas vss143| BD28
AH7_yssas VvSS144 | BDAS
A9 vssae vssi145| BD48
A1l lyssa7 vssi46| BDS
AJ13 |ssag vssi147| BEL
AI21 lyss49 vss14g| BE19
AJ24 \ysss0 vssi4g9| BE23
AI29 |ysss1l vss150| BE30
AJ32 |ysss2 vss151| BE42
AJ43 |yss53 vssi152| BES1
AI45 |ysssa vss153| BE8
AJ49 lyssss vss154| BF12
AK20 |ysss6 vss155| BF16
AK21 |ysss7 vss156| BF36
AK26 |ysss8 vssi157| BGL9
AK28 |ysss9 vss158| B&
AK31 lvsse0 vssi59| B&R4
AK51 |vssel vss160| B&R9
ALl vsse2 vssi61| B&39
AML1 lvss63 vss162| BAA8
AML3 |vsse4 vss163| BB
AMB |vss65 vssi64| BE1
AV vsSs66 vssi65| BHL7
AVRL |vsse7 vss166| BH30
AVAS lysses vssi67| B#4
ANL |vss69 vss16g| BH6
AN38 |yss70 vss169| BH8
AN39 |yss71 vssi70| BJ11
AN43 |yss72 vssi71| BI13
ANS |vss73 vssi72| BJI38
AN7_|/ss74 vss173| BJ4
AP4 |vss7s vssi174| BI42
AP48 |yss76 vssi175| BJ46
AP50 |vss77 vss176| BK1S
ARL1 |yss78 vss177| BK17
AR2 |yss79 vssi17g| BK25
AR39 |yssgo vssi7g| BK29
ARA4 |yssgl vss1g80| BK36
ARAT7 |vssg2 vssi81| BK40
AR7 lyssg3 vssig2| BK44
AT10 |vssga vss183| BK6
AT14 lyssgs vssig4| BK8
AT41 lyssse vssigs| BL11
AT49 |vssg7 vssig86| BL13
AUL vssgs vss187| BL19
AU23 |yssgo vssigg| BL22
AU29 lyss9o vss189| BL37
AU |vsso1 vss190| BL47
AU36 |vsso2 vssi91| €12
AU49 lysso3 vss192| C16
AL lyssos vss193| €19
AV39 |yssgs vss194| C28
AV48 lyssoe vss195| €29
AW |ysse7 vssi96| 33
AWL2 \yssog vssi197| C36
AWLE vss99 vssiog| A1

oM T

Ji1

J16

J24

J28

J33

J35

J39

T43

VSS199
VSS200
VSS201
VSS202
VSS203
VSS204
VSS205
VSS206
VSS207
VSS208
VSS209
VSS210
VSS211
VSS212
VSS213
VSS214
VSS215
VSS216
VSS217
VSS218
VSS219
VSS220
VSS221
VSS222
VSS223
VSS224
VSS225
VSS226
VSS227
VSS228
VSS229
VSS230
VSS231
VSS232
VSS233
VSS234
VSS235
VSS236
VSS237
VSS238
VSS239
VSS240
VSS241
VSS242
VSS243

VSS245
VSS246
VSS247
VSS248
VSS249
VSS250
VSS251
VSS252
VSS253
VSS254
VSS255
VSS256
VSS257
VSS258
VSS259
VSS260
VSS261
VSS262
VSS263
VSS264
VSS265
VSS266
VSS267
VSS268
VSS269
VSS270
VSS271
VSS272
VSS273
VSS274
VSS275
VSS276
VSS277
VSS278
VSS279
VSS280
VSS281
VSS282
VSS283
VSS284
VSS285
VSS286

u1400
CRESTLI NE
FCBGA
(10 OF 10)

%
p

TDE_SENSE
TDE_FORCE
TDB_FORCE

TDB_SENSE

Vss287
VSs288
VSSs289
VSS290
VSS291
VSS292
VSS293
VSS294
VSS295
VSS296
VSS297
VSS298
VSS299
VSS300
VSS301

VSS302

VSS303

VSS304

VSS305

VSS306
VSS307
VSS308
VSS309
VSS310
VSS311
VSS312
VSS313

W1

W89

w3

w7

wr

Y13

Y2

Y41

Y45

Y49

Y5

Y50

Y11l

P29

T29

Crestline

Mainly for i
alias these

Ther mal

Di ode Pi ns

nvestigation. |If not used,
nets directly to GN\D.

=NB_TDE_SENSE .,

T31

NOTE: TDE = _P
=NB_TDE_FORCE .,

T33

=NB_TDB_FORCE .,

R28

NOTE: TDB = _N

AA32

AB32

AD32

AF28

AF29

AT27

AV25

H50

=NB_TDB_SENSE o,

NB G ounds
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GMCH Cor e Power
o s _=PPVCORE_SO_NB » =PP1V25_S0_NB_VCC PP1V25 SO _NB VCCAXE 1 s =PP1V25_SOM NB PLL =PP1V25_SOM NB_VCCD HPLL
1573mA (Int G aphics) o 1) caL e | 495 mA @%@Eﬁl@ﬁ'ﬁ” & 495 mA 450 mA = 250 mA
1310mA (Bxt Graphics) “51ng1| , [1C2101 [1C2102 [1C2103 [1C2104 ' 1C2171 12180
D Y e 71V 200 2uF gmézzup JuF 71 15 —— 9. IuF
y L2 M XSR 2 % \4 2 % 2 };M ' 2 g&) 2 M
D2 3 402 402 402 | 402 402
. i ! —
WF: Mat anzas has 2-pin 270uF bul k cap . PLACEMENT_NOTE=Pl ace in GMCH cavity Jw L2181 ~ PLACEMENT_NOTE=Pl ace C2180 by U1400. AN2
= = FERR- 120- OHM 0. 2A pp1v25 SOM NB VCCA HPLL
GMCH ME Core Power 1 2 NN THED- 25, M
10 o _=PP1V05_SOM NB_VCCAXM » _=PP1V05_S0_NB_PCl E L9211Nl743 PP1VO5_SO NB VCCPEG 1510 0503 St 50 mA
Ll 1 2 1 - C22128% 1 1 C2}1£F3:2
540 mMA ' 1520 mA ’ VOLTAGEST g5V 1260 mMA — 0., AU
C2110:| |1c2111 c2112 . [1C2113 [1C2114 ch115 ‘ e K 173i 7y CERgFQLé?? z?%%lﬂ
‘ :
22F L ,,2 ZZZUF ,,2 ZZZUF ,,g AuF ,,g 0/’LuF %)o}u;: | ' Layout Note: ! 20UF — 1 Jél?o E i Layout Note: i 0
s BT T, 6% T, &% LT, 8% T, % 5 189 ‘ 1Place L and C ! 20% T _Z\J, ' 10uF caps should ! PLACEMENT_NOTE=P| ace C2182 by U1400. AL2
CERbESR %5 %5 ! SHM G TEESW' ‘ ‘close to MCH | X gT xR 'be close to MCH
R i St oaptia s " CRITTCAL 'on opposite side. | 12183 -
. PLACEMENT_NOTE=Pl ace in GMCH cavity ' b ! FERR-120- OHM 0. 2A pp1v25 SOM NB_VCCA MPLL
e ! = 1 2 — :
, | - = m K 150 mA
GVCH FSB |/ O Rai
: R2183* 1C2184
ws =SPPIV25RIVO5_SO_NB VIT ‘ 0.51 7%) TUR
z — Q.
850 MA (800MHz FSB) \ ‘ UL 2 8
770 ma (67Miz FSB) T0150.| 1211 21221 1231 ch124 ‘ 12 - o
C%2102U97L B 1 G - Oy Tour’ ' ILayout Note: ! PP1V25 SOM NB_MPLL_RC PLACEMENT_NOTE=P| ace C2184 by U1400. AM2
P BT o CEZ T T, %?/ | 5 &% | 10uF caps should 1Lk W BTFES: =
CASE- B2 SM \ 8505" 5y 50 T MGR bS] Ibe close to MCH | C221283 1 :
T \ 1 on opposite side. !

GMCH Menory |/ 0 Rail
10100 _=PP1V8_S3M MEM NB

3300 MA (2ch 667MHZ) o 1 caL w |
2700 mA (2ch 533MHz) | ‘
1700 mA (1ch 667MHz) C%%O%QLL 7iC2/11u§:5‘ ,i%%&pg’l l%z’ulp?’z | . =PP1v05_so_NB FoLLow  D2185 R218 =PP3V3_S0_NB_FOLLOW,
1395 mA (1ch 533MHz) 22T T, 8 DT, §E§, " §E§, ‘ 1 3 PP3V3 SO NBIVO5 FOLLOWR 1
5 mA (standby) case- 205 o 555 R T 555 R | BaTaaEs VTR oTe0 3 W
‘L PLACEMENT_NOTE=P| ace cl ose to U1400
] = WE: "Place where LVDS |
Pl acehol der for 3.9nH, 1A 32nChm and DDR2 taps." (C2135) |, =ppvoore_so_nB_FaLLon  DZ2186 R218 !
. _=PP1V25_SOM NB_VCCA R2141 PP1V25_SOM NB VCCA SM___,, ! L[> FP3V3 S0 NBOORE FOLLOWR 1 !
675 mA (667Mz DDR2) mimical T T oLNG STUFF VT Rees ey 640 mA (667MHz DDR2) patsaes DR W TS 2 TAT
585 mA (533MHz DDR2) 140 WO 741 1| 21421 102143 12144 550 mA (533MHz DDR2) ‘ . ) ) ) !
550UF = 03 222Lé;0: L 22\ 1 40gu;: 1 %éu: | NOTE: This follower is redundant if VCORE is always 1.05V. I
20% 6280 T 6280 T T, % & 52 ®
2.5V 2 2 2 2
e B cergfash 2| cemfid B
CRI TI CAL
= FER%zzlz% OHM
R2%45 = PP1V25_SOM NB_VCCA_SM_CK . _=PP1V25_S0_NB PLL - 220- PP1V25 SO NB PEGPLL .,
B 1 2 RESR W BJHES: 3 35 m 100 mA NEEVORUEC- 2 M 100 ma
Pl acehol der for 2.2nH, 1.4A, 17nCh %6 NOQ STUFF an
aceholder tor z.znh 1.44 m %A’gzg‘é" C2145 1C2146 |[1C2148 1C2191 |1 C2192
2208 L L oﬁm . g@o}up —— g, JuF =g 1uF
CERMGX 2 2 M 2 };M 2 M
5-3 03 402 402 402
= C219 =
Pl acehol der for 5.6nH, 0.9A, 45mChm nmax LZS]TE'E)F
. _=PP1V25_SOM NB_VCC FERR- 120- OHM 0. 2A PP1V25_SOM NB_VCCAXD ;6 5o
1 2 2 N
515 mA 0603 NO STUFF ’ VOLTAGE=T. 25V 515 mA 1
— C2150 i 1C2151 )
R2150 221F — TuF
LA 2 CERMPS 5\f2 2 x \Ff
s o5 o5 L2195
Mgég‘é” =PP1V8_S3M NB_Vvcc 1. 0UH220MVA- 0. 12- OHM PP1V8 S3M NB_VCOCSMCK .,
= 200 M 1Y 200 M
1C2197
— Q. tUF
100 mA 1165 _=PP3V3_S0_NB_VCCHV ;i -
100 m .+ =PP1V25_SO_NB_VCCDM =PP3V3_SO_NB_VCCA_PEG BG ., 02 NB St andard Decoupl i ng
A chlgo 1C2161 |1 (2165 0.4 m o1 SYNC_MASTER=T9_NOVE SYNC_DATE=01/ 17/ 2007
u u u = NOTI CE OF PROPRI ETARY PROPERTY
St T T o
62 62 65 s BB TR D TR LR THEERER T
— ¢ =G\D NB VSSA PEG BG AGREES TO THE FOLLOW NG
= = L — ‘,‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, l,g ,,,,,,,,,,, ‘ | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
1 'Layout Note: Route to caps, t hen GN\D ! = Il NOT TO REPRODUCE CR COPY I T
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t hermal sensors.

2200%%2-0%00rm
%

VCCD_TVDAC al so powers internal

s =PP1V5_S0_NB_TVDAC
65 mMA

ayout

NOTE ThIS fllter is reqwred even |f usbggl&ply ext er nal

gr aphi cs.
PP1VE SO NB_YCCD TVDAC 1
R W GHHES. 60 mMA
- Note: 1

i
hese 2 caps should be i
thin 6.35 nmof NB edge\

g

Current nunbers from Crestline EDS Addendum doc #20127.

LVDS DDC CLK

Crestline LVDS Strapping

LVDS _DDC _DATA

LVDS CTRL_CLK

LVDS CTRL_DATA

= RED

= RED L

= GREEN

= GREEN_L

=CRT_BLUE

=CRT_BLUE L

= HSYNC R

= VSYNC R

=GND_NB_VSSA _LVDS 19

= TVO | REF

PP1V8_S0_NB_VCCTXLVDS 19

=TV_A DAC

PP1V25_S0_NB_VCCA DPLLB .,
PP1V25_S0_NB_VCCA DPLLA .,

=TV_A _RTN

=PP1V8_S0_NB_VCCD LVDS i

=TV_B_DAC

=PP1V5_S0_NB_VCCD CRT 19

=TV_B_RTN
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w1 MEM B DQS_N<O> s 298] 0 pogrs 0O 30A o MEM CLK_P<4> -
2 v MEM B_DQS P<0> s Al 0 or o 32A o MEM CLK_N<4> -
33A VSSs12 VSS13 34A
o 7 MEM B_DQ<1> 354 poro LT N MEM B_DQ<0> -
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e 17 MEM B_DQ<21> - 23A DQL6 DR0 44A o o MEM B DQ<22> 17 82
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111A 112A
VoD8 VDD9
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w2 17 MEM B_DQ<33> 1252 O b3 D7 o 126A e o MEM B_DQ<37> 17 62
LoA O VoS3 vesa4 02280 1C3214 [1C3215 1C3216 |1C3217
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One cap for each side of every RPAK, one cap for every two discrete resistors
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o oy L1 O SO_EN L 22 o PCI E_CLK100M EXCARD P (rjso ss igg
w0 o L1 Q DO N _| SENSE 52 b1 w PCI E_EXCARD D2R N 2 TP PCIE EXCARD D2R N [ =
o L1 O S3_EN 54 b3 o« PCl E_EXCARD D2R P VAKE BASESTRUE — TP_PClI E_ EXCARD D2R P 2
56 b5 VAKE_BASE=TRUE — C3420 euig
15 [y SMC_EXCARD PWR_EN 58 57 « PCl E_ EXCARD R2D N )
60 ko « PCI E_EXCARD_R2D_P 12 PO E EXCARD R2D C N — TP_PCl E_EXCARD R2D C Ny
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Power aliases required by this page:
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o o7 ey ENET_NMDI_N<0> 18 Ml No sPI (1PY  sP_pi| 35 NC -
NC
84 37 ENET_MDI _P<1> 20 |vDi P1 (I1PY) - SP1_CLi37
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1 C3740 1 C3742 1C3744 1C3746 = NC _1/NCO U378050_ .
—L_0. 001UF —L_ 0. 001UF —L_ 0. 001UF —L_0. 001UF M24C08
I, s8% I, s8% I, s8% T, s8% ¢ HWCr S0
2 o5 2 g5 2 g z geem CRI TI CAL
= = = = 4
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON )
338350386 1 | C, 88E8058, Gl GABI T ENET XCVR 64P QFN u3700 CRI TI CAL YUKON_ULTRA
341S2060 1 | C, FLASH, 88E8058 ETHERNET VPD, I | C, SO8 u3780 CRI TI CAL YUKON_ULTRA
33850270 1 | C, 88E8053, Gl GABI T ENET XCVR, 64P GFN u3700 CRI TI CAL YUKON_EC
34151797 1 |ic EEPROM SERIAL |1G, 8KBI T, SCB U3780 CRI TI CAL YUKON_EC Et her net ( Yu kon)
11450285 1 RES, 4. 87K, 1% 1/ 16W 0402, LF R3760 YUKON_EC SYNC_MASTER=T9_NOVE SYNC_DATE=03/ 16/ 2007

To support Yukon EC and Utra on the sanme board: NOTI CE OF PROPRI ETARY PROPERTY
- Alias =YUKON_EC PP2V5_ENET to PP1VBR2V5_ENET_PHY_AVDD, add 1x O.1uF and 1x 0. 001uF caps PROPERTY O ASPL ECMPUTER I NG THE | POSSESSaR "
- Use O-ohmresistors or variable supply to provide 1.8V or 2.5V to =PP1V8R2V5_ENET_PHY AGREES TO THE FOLLONNG

and magnetics. Can al so use BCP69T1 connected to CTRL18 pin 4 for internal VR ! TO MAINTAIN THE DOCUMENT | N CONFI DENCE
- Connect =ENET_CLKREQ L to cl ock generator via O-ohmresistor (BOVOPTION: YUKON_ULTRA) ! NOT TO REPRODUCE OR OCPY 1T
- Use YUKON _EC and YUKON_ULTRA BOMOPTIONs to sel ect stuffed part 111 NOT TO REVEAL OR PLBLISH | N WHCLE CR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
d} APPLE | NC. e — -
NONE 35 89

8 7 6 5 4 3 | 2 1




ENET Enabl e Generati on 3. 3V ENEL. FET
ot e D

("S3" && "AC' && "WOL_EN')

"ENET" = "SO"
NOTE: S3 termis guaranteed by source of R3800 & (B810, MJST BE S3 RAI L
SOT- 23
s =PP3V3_S3 P3V3ENETFET =PP3V3_ENET_FET ,
2 /s [*]p\3
C3811 il
1 1 1 T
R3 8109 R3 811 |1< s 25 0F G
M:%% M:%% T 8% *
16W 16W %5
485 C3810
b2, b2, R?O%lKO 5" OﬁUF
PM ENET_EN 1 2 P3V3ENET_SS 2 1
@ YV - A
s TR %
801 40. CERM
38001 880w x £ o
. Cé % H SOT- 363 I
5
el \Flel Pueerent WLAN Enab e CGeneration
4 6 "WLAN' = " SO" ("S3" && "AC' && "WOW EN')
’: %OOZD\NX g NOTE: S3 termis guarant eed by FET & pul | -up source, MJST BE S3 RAIL
SOT- 363
64 a5 40 25 7 [T PM SLP_S3 L 2 6}75 PM WLAN EN L oo 5
800 ’ ' 805 ’ 805
2N7002 o ZI\WOOZ%V X-F = 2N7002DW X- F
S KF SOT- 363 H SOT- 363
2 oy WOL_EN s\el 9 (PM SLP_S3 1) s\el s{le/2  VOWEN amy s
4 4 1
AC EN L (AC EN 1) C
6
o 800
)N 3%(3)2D\N X-F
15 45 40 34 [TR SMC_ADAPTER EN 2\c LS| )
1

1.9V for Yukon U tra, 2.5V for Yukon EC
Yukon U tra requires 1.9V on its magnetics to pass conpliance tests

=PPVOUT_ENET_AVDDL DO ,

U3850
s _=PP3V3_ENET_AVDDLDO LREG_TP?CZQSOlDRB
1 3 . -
i CRITI CAL gg i YUKON_ULTRA Utra: Vout = 1.912V
8 |EN NR/ FB c3855:| |'R3855 EC: Vout = 2.510V
GND THRVMLPAD NG 33pF L ¢ 18- 9K 500 mMA max out put
YT S 116w . )
d 2| 150 (U3850 linmit)
p NC 1
C385(F) A ENETAVDDL_FB 77(138;':851 B
J —— 10%
ecé%“;* 'R3856 2 &y
05 39- 1K o
1/16W
2402LF
Vout = 1.2246V * (1 + Ra / Rb)

Yukon Cryst al

ENET_CLK25M XTALI _ pyypy 2
CRITI CAL __ENET_CLK25M XTALO ;s
SM 3 zxgsw PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
25. 0000M
3 A 114S0363 1 RES, 31. 6K, 1% 1/ 16W 402, LF R3855 YUKON_EC
al2

C3188(:|‘»30177 09 ::%EPS
3

7
B2
Yukon Power Contr ol

SYNC_MASTER=T9_NOVE SYNC_DATE=03/ 16/ 2007
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ APPLE COVPUTER, | NC. THE POSSESSOR
AGREES TO THE FOCLOWN NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

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

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
CS APPLE | NC. e =T =
NOE 36 89
7 6 5 4 3 | 2 1




8 | 7 6 5 4 3 2 1

Page Not es

Power aliases required by this page:
- =G\D_CHASSI S_ENET

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
( NONE)

s PPLVBR2VS_ENET_PHY_ AVDD

‘PI ace one cap at each pi n of transforner

%ggoo %E;Q?Ol JTgEZ;?OZ J—Tg’;o:’;

1000BT- 824- 00275 OM T New Seri es Rs required for European Tel ecom Conpliance
T399M0 CRI TI CAL

o 55 ENET_MDI _P<0> 1 PR 16 s ENETCONN_P<0>
3 Lowd | | 14 ENET _CTAPO

o ¢TSS ENET_MDI _N<O> 2 15 . ENETCONN N<O> C‘FJ2I3T9I 8,8_
i NCL EH — '\04713 JMB6113- P2054- 7F
5 INC2&75 ¥R NC3| 12 | 1 PRI RIS

s s ENET MY _P<1> 7 10 s ENETCONN_P<1> s ©

>

6 ) 11 ENET_CTAP1

o 35¢ES ENET_MDI _N<1> 8 9 . ENETOONN N<1>

Tr ansf or mers shoul d be

SYM VER2
mrrored on OBpOSIte

1000BT- 824- 00275 OM T

o|~|o|a|s|w|[n]e

si des of the board T3901 CRI TI CAL
ENET_MDI _P<2> 1 XFR- SM 16 s ENETCONN_P<2p
035GB
3 E%T 14 ENET CTAP2
10
o o
0a 35CE) ENET_MDI _N<2> 2 15 ss ENETCONN N<2> 12
3
SinE E N 514- 0277
| ) — .
0s 25 qE> ENET_MDI _P<3> 7 10 s ENETCONN_P<3> Short shi el ded RI-45
6 aans 11 ENET_CTAP3
5 35 B ENET_MDI _ N<3> 8 9 ss ENETCONN N<3>
SYM VER2
R390701 R39(%11 17R3902 'R3903
N 12\% N 12\% ?as"lsw $% ew Pl ace cl ose to connector
N{: E N{EBF LF Q/E-LF (&TQWC%L
402, 402, 2402 ,402
1000PF
ENET_CTAP_COMMON 1 || 2
M NERESR-WY BFFES" 55 ™mn Jobe
2KV
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON CERM

.
I
o
&;

\\}

157S0053 2 XFMR, | SO, HALF- PORT, 1000T, 16P, SMD, 2MM T3900, T3901 CRI TI CAL

Et her net Connect or
SYNC_NMASTER=M76_M_B SYNC_DATE=03/ 19/ 2007
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ APPLE COVPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
Ci( APPLE | NC. e =T =
) . 37 89
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8

s 8

=PP3V3_S3_PCl

=PP3V3_S3_FW

=PP3V3

‘R4071
1

Ji C4008 |1 C4009
14000 14001 (14002 |1C4003 |1C4004 /F —— JuF
——iuE = luE o ——luF ——1uF TuF 2 g%}{ 2 g%}{
24 24 24 2} 24 402 402
402 402 402 402 402 > R40011 1R4002
concBEE 1 SR
= affalfalhifd e AR i
- o 402, 2402
oa 20¢myPCl _AD<0> L12 lpci_apo PCl _DEVSEL_LI5N2 PCl _DEVSEL L gy 0
w 20 gors_PCl _AD<1> NL1 |pq Ao PG FRAVE LIL3 PCI_ERAVE L oy
w20 cors_PCl _AD<2> ML1 |pai “ace —— PG ot LE3 PCL_EW GNT_L e
oa 2aqm—yPCl _AD<3> N10 |pci_ap3 PCl_I NTA_LILB3 INT_PIROD L pory 24 os
o 2@y POl _AD<4> MLO |pc _ap4 U4000 PCl_I RoY_L K4 PCl I RDY L B 2 54
oa 2a¢gyPCl _AD<5> K12 pci_aps TSBS3AAZ2CZAJ PCl _PERR_LISL6 PCl _PERR L B 2 o
w 20 oy PCl _AD<6> M |pai _ans A PG _PVE_LF4 PCI_PVE FWL prr
os 2aqmy PCl _AD<7> N9 |pci _ap7 (2 OF 2) PCI_REQ L|F3 PCl_FWREQ L rmy 2 o
w 2o gury_PCI _AD<8> L8 pa _ame ol _REea LJ13 PCl_REQB4_L
oa 2aqmyPCl _AD<9> MB |pc _ADo pcl_RsT_LRDL PCl_FWRST L iz
o gy PCl_AD<10> N6 |pci _ap1o PCl _SERR_LILL7 PCl _SERR L B 2 o
os 2aqm—y PCl _AD<11> M5 |pci_aD11 pcl_stop_LILS PCl _STOP_L (B 2 0
o gy POl _AD<12> M |pci _ap12 PCl_TRDY_L| 95 PCl _TRDY L B 26 50
T PCl _AD<13> K9 |pai _ap13 pal_Ackea_LINNL2  PCl _ACK64_L
os 2aqm—y PCl _AD<14> K8 |pci_aD14
o 2@y POl AD<15> M |pai_ap1s PHv_cTLo-crLo| F13  TP_FW CTL<0>
o 20 (BT PCl _AD<16> K3 |pai _ap16 pHY_ctLi-crLa| F12 TP _FW CTL<1>
os 2aqm—y PCl _AD<17> N1 |pci_aD17
o 2oy PCl_AD<18> L4 |pa apis prv_po-mo| EL3  TP_FW DATA<O>
w 2eqery_PCl_AD<19> M2 |poi _apts prv_o1- 01| EL2TP_FW DATA<1>
os 20qm—yPCl _AD<20> ML |pci _AD20
o gy PCl_AD<21> L1 |pa_ape1 pHy_p2| C13  FW DATA<2> @
w 20 gurs_PCl _AD<22> 34 |pai a2z Prv_ps| B9 FW DATA<3> o
w 20 gors_PCl _AD<23> HB |pai _apes Prv_oa| BLOFW DATA<4> o
w20 ¢ors_PCl _AD<24> HA |pei “ac2a prv_0s| CL1 _FW DATA<5> o -
w 20 gars_PCl _AD<25> I3 |pa _Apes Prv_Ds| B12FW DATA<6> o
o 2@y POl _AD<26> H2 |pci_ap2e pHy_p7| All FW DATA<7> (B>
w20 cors_PCl _AD<27> G3 |pai _Ape7 PHY Lok B7 _ CLKEW PHY LCLK 5 a
os 2aqm—yPCl _AD<28> HL |pci_apes PHY_LI NKoN|_B4 FW LI NKON aw]
o1 2aq@y PCl _AD<29> Fl lpci_ap2e PHY_LPs| A2 FW LPS (B 0 56 .
o 2y POl _AD<30> F2 leci _amso Prv_Lreq D4 FWLREQ oD+ o R4010
w 20 garn_PCl _AD<31> G4 |pa _ape1 PY_PoLK| B6  CLKEW LI NK_PCLK (g} 1 ae K
PHY_PI NT A3 FW Pl NT T %9 o i
sy PCl_C BE L<0> N8pa _c BEO_L 4022
X w oy PCOL_C BE L<1> MBpa c el L Ree en L.C2  FW LLC PP1VBLDO EN L =PP1V8_S3_FW,
R4002(2) o aqers POl _C BE L<2> K5]pa_cBe L Rrecis_o| GL1
11 os 2aqg—y PCl_C BE L<3> K21pc _c BE3_L reGlg_1| G2
MF-LF
402, 5 30 PCl _CLK33M FW D3 |pa ik sa|C3  FwSCL SLu SLu
T FWPCI_IDSEL L2 lar i ose soa C4 FW SDA 2 gg\é gg\é
o 2@y PCl_PAR N3 |pci_par 485 485
GrReT LLEA FWG RST L
N MrUNC] AL FW MFUNC ‘
||| 00| | o|o|~| 0|0 o o|w|o|o|o MNF?JRE:;? G RST* is clanped to VOCP
(St Fal bt il =it o]t 88%E§%H"}"}HH a GPlO R4080'| R4090* 1R4091|t must not be taken high
w uw L n|X 1K 220 when there’s no power on VCCP
1280 1280 %}F"';E\év (|O'K |de§‘£Pt ﬁnd veC ar gl)
€ 202 , 202, 402 al i ase o the same rai
- G _RST* assertion mn 2ns

(EW G RST 1)

3
070
ZI\WOOZ% X- F
SOT- 363

SMC _RSTGATE L (s

S3_FW, 4
'R4070
100K
5%
1/ 16W
CLF
2402
PLT_GATED RST

6
070
ZI\WOOZ% X- F
SOT- 363

Py P

FWPLT _RST L T 20

FireWre Link (TSB83AA22)

SYNC_MASTER=MZ6_M_B

SYNC_DATE=03/ 19/ 2007

AgEs TO THéPFaLONhG
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

PLE COMPUTE I NC.

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
THE POSSESSOR

d} APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
SCALE SHT OoF
NOE 38 89
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» =PP1V95_FW PHY R4}35
2 PP]k.‘VQS F¥VEI§F|Y PLLVDD
5% Fm ]
C41301 C4131* M b¥ IMON; s %
1ufF —— 1uF —— F
e i a
5 5 f
w0 _=PP3V3_FW PHY R4100 = -
1 PPICiV3 FW E@HY AVDD
b&gﬁw VORGSR SY £04F101 1 CA102 |+ CA103 |+ CA104
W W T e
4058 4058 408 408
Ji04110 1C4111 |1 C4112 1 C4113 14114
gg,olu': —— JuF —— JuF ::i = ::i =
20 I I
402 402 402 402 402
R4120 =
1 1 2 PP3V3 FW PHY PLLVDD
5% — 38
Mifl)g}év VOLTAGE=3. 3V m 1 ?4':121
JE u ol N[N N
—PPVP EW CPS *;i” aa|8e 8/T5% 988 ¥ <@
e 2385 —p— —g— ng 0 g
R4155* 'R4140 4 o o é‘ | R4190* 1R4191 1R4161
R4142 390K K § E g s 8 1g'§ i 240 No need for DS2 pul | -down on TSB83AA22A,
DSx Straps: w _=FWPHY DSO 1 ey 5/5%?}9’ @ 3 M:;ll i %gﬂé\’ %gﬂé\’ as 3rd FireWre port is not pinned out.
o 2 2 2 2 2
Hi : Data-Strobe only (1394a). 1/5}{sw 6 CRI TI CAL 3
Lo: Beta Mbde enable (1394b). M5k -0 oo oo L4000 POLK| HL CLKEW LI NK_PCLK o %
Strap via alias on port page. R411K45 2 % oy CLKFW PHY_LCLK GI3 | ak TSBB3/—E\$32CZAJ Pl NTL_ML3 FW PI NT o 28 s
o =FWPHY DS1 2 AR, 15,
%W o6 30 [y FW LPS N13 || ps ( ) oAl M2 NC R4l]|-(60
VELF FWLINKON R 1 2 FW LI NKON B %
o o - FWLREQ K13 JLREQ LKON_ps2; L13 %,{:S/E; R4160 provides isolation between
Power d ass: iqay =FWPHY_PQO N |poo — TPAOP| EL FWO0_TPA_P 02 B>
Single-port / Desktop systens are Power Class O ('000'). %ig iMA (M) BUS HOLDERS TRAON E2 FWO_TPA N CBD 1 8
Mul ti-port Portable systens are Power Class 4 (’100'). - . EW1 TPA P
I mpl ement 1K pul | -up or pul |l -down on port page. K11 pp Traan] 91 EW 1 TPA N @: ::
FWPHY_BMODE L9 |avooe TPBOP| CL FWO_TPB_P B 1 0
TPBON| BL FWO_TPB_N By 4o
FWPHY_CPS 25 |cps g
TPB1P| & FW1 TPB_P T o
@y FW DATA<2> D13 |op TPBIN_ GL FW1_TPB_N G 1 o6
ss @y EW DATA<3> 9 |p3
0GB FW DATA<4> Cl0 | TPBI ASO| D2 FW O_TPBI AS _
w0 gory_ FW DATA<5> c12 s TPBI As1| KL FW 1 _TPBIAS  VOTAGL.BE
soqmy FW DATA<6> B13 |ps CLTAGES1. 86
0GB FW DATA<7> Bll |p7 TESTM_L11 FWPHY TESTM
TESTW N7 FWPHY_TESTW 1RA162
FWPHY RESET L L10 |reseT (| PU) 6, 34K Voo
ROl A12 FWPHY_ RO 6
e e S R g e |
C4150 with internal |1C4150 RA156 8 22 CRI TI CAL
pul I -up provi des | 20 SUE 1(%I§ﬂ B5 |sm 3 x |A9  FWPHY ClLK98P304 1 2 FWPHY_CLK98P304M R 30JT TRl NC =
- y o Y,
PHY power-up reset. |2 & Ve ¢ 8
p up X Vbt 5 465}4’ ;ND

R4161 and unpowered LLC.

=PP1V8_FW PHYOSC

FireWre PHY (TSB83AA22)

SYNC_MASTER=MZ6_M_B

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

SYNC_DATE=03/ 19/ 2007

PROPERT: APPLE "COVPUTER, | NC.
AGREES TO THE FOLLOW NG

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

THE POSSESSOR

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
d} APPLE | NC. e =T =
NOE 39 89

2 1




8 | 7 6 5 4 3 2 1

Page Not es

Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW LATEVG ACTI VE

- =PPVP_FW SUWNCDE (power passthru summati on node)

Signal aliases required by this page: FireWre Port Power Swi tch
( NONE)
BOM options provided by this page: CRITI CAL | T1 CAL C|52|4‘£|6C8L
- FW PORT_FAULT_PU N 3?007 CIF;42(§/8 RS
=PPBUS_S5_FWPWRSW SA-LF 1. 5A- 24V 2 —PPBUS S5 FW FET ,
8= 3 8 s PPBUS FW FWPWRSW 1 2 PPBLTl\‘S FW FWPWRSW D 3
I 2 B mm
Ef ‘ L PR AR Y PR 357 wnsioe VTR BHED: 25 1
1RA260 C4260 1 1 ’1 s PDS540XF
470K 0. 01yfF —— —
T ‘5 p
2402 702
FWWR EN L_DI V
R4261
330K
%HSW
) SLF
FWPWR EN L
Enabl es port power when nmachine |3
is running or on AC > 261
= QAowcr
45 45 36 31 [TRY SMC_ADAPTER EN 5 G| s| -
4 o 261
K ) 8D 99DV X- F
o1 45 30 25 7 [y PM SLP_S3_L 2\e| 5]
1
Current Limt/Active Late-VG Protection
CRI TI CAL
220
CRI TI CAL Sl 2318DS
. =PPVP_FW SUMNODE R4220
1 02 PPVP_FW PORTA | SENSE 3 /D8 2 PPVP_FW PORTA UF s
0 EiEgE*WBEggnm
. %@W Ma&ﬁ%a&gtﬁg‘% m ljZl, VAl TAGES33Y - 25 mm
Lat e- VG Event Detection : 220 .
1%5944 !
1 ina 16
» =PP3V3_FW LATEVG ACTI VE + lovn ol 13
PP2V4_FW LATEVG > |
a1 . 2
FW PORT_FAULT_PU ONA ile 1‘5‘ ve FW PORTA_PWRCTRL
R4211* 1R4212 R4219 1R4229 9 | e -
% Jl'o(/)K /1 %%OM 5% 10 |onB SENSEB|_8
wipps < fhew § Thiew i cors] 5
422 22 > W4210 D4219 24b2 2402 3 JFAULTA_L GATE2B| 6 FW PORTB_PWRCTRL
4 —
P2V4_RVLATEVG RC - Ve 21l = soD- 123 FW PORT_FAULT_L L sigemare | omee N CRI TI CAL CRTICAL
q LATEVG EVENT L 211 . FW PORTPWR DI SABLE_L C4220 1 14225
N
FW ATEGV_3V_REF 3 |, v.5 VBRO540XXG 04/323%2 - 1élé§2:: 7;1}\/;
X X
1 86k 86k
0110201% 1 5@%&3 IZ@ v X5R CRI TI CAL €L . 3
RE —— S 1% = R4225 - L
16 L
CEg\gﬁ? ¥ RA210 s 19,020, ppyp Fw PORTB | SENSE = PPVP_FW PORTB UE
P 200K o, NICREEY BHES: 5 Y BTEES: 35
L 1 2 FW.ATEVG _3V_REF Hysteresis: 028w VrReESs! . VOLTAGE=S: .
1w 2.95V when port power is on s
= - LF 2.81V on late Vg event and port power is off
w02 Current Limit
rren Imts CRI Tl CAL
0. 020 ohm => 2. 4A
0. 025 ohm => 2A
0.030 ohm => 1. 66A (Ideal)
0.033 ohm => 1.5A
MAX5944 current limiter trips if integrator (counter) FireWre Port Power
reaches 16. A new sanple (taken every 125 us) is weighted VAS —
as +1 if over the limt (at any point during the period) SYNC_ TER=M6_M B SYNC_DATE=03/ 19/ 2007
and -1/128 if under the limt. As a result, the device NOTI CE OF PROPRI ETARY PROPERTY
tends to trip easily on devices that produce periodic current THE | AFCRUATI O CONTALNED. HEREL N | & THE PROPRY ETARY
spi kes. Current linit has been set higher to conpensate. PROPERTY OF APPLE COVRUTER, I NC. THE POSSESSCR
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SIZE DRAW NG NUMBER REV.
D 051- 7413 11.0.0
d} APPLE | NC. =ATE = =
e 40 89
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Page Not es

Cabl e Power

Power aliases required by this page: CRITICAL Note: Trace PPVP_FW PORTO nust handle up to 5A
- =PPVP_FW PORTO
- =PPVP_FW PORT1 s _=PPVP_FW PORTO FERR— 250- OHM
- —PP3V3 FW LATEVG "Snapback"” & "Late VG' Protection P! 2 _PPVP FW PORTO
- =GND_CHASSI S_FW PORTOL p T/lg = THES: 35"
- =GND_CHASSI S_FW PORTOU a0 PP2V4A_FW LATEVG 1 C4/031(L)J'£:|- &
- =GND_CHASSI S_FW PORT1 — Qs
- =G\D CHASSI S _FWEM _R . . . DP4300 DP4300 2 %2‘2{
Signal aliases reauired by (his page: FireWre PHY Config Straps 00: | M oag0p. | VBT L PORT O
NOTE: This page is expected to contain . . —PP3V3 FW PHY 1 l; 0. 1@5
the necessary aliases to map the Configures PHY for: e 3V3 é}{’z 6 é}{’z 3 CRI TI CAL 1394A
FireWre TPA/TPB pairs to their - 2-port Portable Power O ass (4) s =FWPHY_PCO 402 1 402 4 FL4300 ORI TI CAL
appropriate connectors and/or to - Port "0" Data-Strobe only (1394A) s =FWPHY_DSO 00 an Lsomn 34300
properly term nate unused signals. - Port "1" Bilingual (1394B) s =FWPHY DS1 — «+ FW PORTO_TPA P . 1 U\M)W:)\) 4 1394A
BOM options provided by this page: —_— ‘ F-RT- TH LF
( NONE) = « FW PORTO_TPA N 2 3 s FW PORTO_TPA FL_P 6 TPO ( TPA+)
NOTE: FireWre TPA/ TPB pairs are NOT CRI TI CAL ss FW PORTO_TPA FL_N 5 TPoy (TPA-)
constrained on this page. It is FL4301 w 4
assuned that FireWre PHY page will 90, CHiv 100VA EW PORTO_TPB FL_P TP (TPBY)
provide the appropriate constraints «+ FW PORTO_TPB P 1 sz 4 s FW PORTO_TPB_FL_N 3 TPi# (TPB-)
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. =PP3V3_S0_I| DE
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2 [T AR BN Sk e 20
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(UATA HSTROBE) w2 m, | DE PDIOR L DT I DE oD =
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= 16 35
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20 31
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23 28
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Unused SATA Ports
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o » oy SATA B_R2D G N — TP SATA B _R2DN
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—  MARE_BASE=TRUE
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- — — MARE_BASE=TRUE
o qom SATA C D2R N — TP_SATA C D2RN
—  MARE_BASE=TRUE
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R460
. .
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2
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USB/ SMC Debug Mux
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NOTE: Unused pins have "SMC_Pxx"

nanes.

Unused

pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

a6

a6 8

PP3V3_S5_AVREF_SMC
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PF2/ | RQLO*/ TMOY|_R6 SMC LID am @ 70
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SMC_FAN 2_CTL — JP_SNC EAN 2 CTL
1 n — - -
SMC Reset "Button" / Brownout Detect SV FAN 2 TACH _ TP v FKN 5 TACH SMC FSB to 3.3V Level Shifting
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. SN P27 — i ERR S5 (fle)s s pronor o -
SMC Crystal Circuit Debug Power "Button" » SMC_P43 — TP SNC P43 .
— NMAKE_BASES=TRUE
«s SMC_P44 — TP _SMC P44
— VAKE_BASE=T 1
 SMC_Pa — JL R P -
s SMC_XTAL e an . SMC P62 — P oM PBo 00 2 16 10 oor PM_THRMIRI P_L
— NMAKE_BASES=TRUE
CR\l( glo ClA(lj X .+ SMC_P63 — TP_SMC_P63 6
- - P64 . “SVe 059
20: B0 = S 6 =l S Fod 2n7002 R (o
2 . SMC_P81 _ TP SMC P81 - [ |e/2  SMC THRMIRI P (1
— NMAKE_BASES=TRUE T
s _SMC EXTAL = SMC_PFO — TP_SMC_PFO 1
— NVAKE_BASE=T
= .+ SMC_PF1 TP SMC PF1
— NMAKE_BASES=TRUE .
R5095 145 _=PP3V3_S5_SMC
0
s _SMC EXCARD OC L 1 L 2 EXCARD OC L 24 34 » _SMC_PAQ R5091 100K : )
6w = _SMC_PAL R5092 100K , p 5% II6WM-LFA402
Sl\/[ X AVREF Suppl y hos \» _SMC_PBO R5093 100K . 5 5% T/ T6W W LF 407
s SMC SUS CLK — N§KUESBA§E_ SB s 5% 17 I6W MF- LF 402
VRB020' - s s SMC_ONOEF_L RBOTO 10K wppe (oo
7045 _SMC LI D 100K ; 2 % WM LF 4
» =PPVI N_S5_SMCVREF REF3333 PP3V3_S5_AVREF SMC ., o SMC_PA5 = il ENRGYSTR LDO EN__ oo o . SMC_FVE R5072 10K 2 5% T/ T6WW-LF a0z
1IN out| 2 RECRW DHHEG: 2 i aras a7 _SMC_TX_L R5073 10K 1 5% 17 T6W WF-LF 402
v =3. w45 45 7 SMC RX L R5074 100K ; 5 5% 17 16W M- LF 402
3 s Cf)/oq%g S RE_PSUD T/ T6W VF-LF 402
2 15 s _SYS _ONEW RE R5075 2. 0K 2
SoeM o457 _SMC_BS_ALRT_L R5076 100K . p 5% IIGWM-LFA402
1 C5020 | C50251 S ToMe TVB R5077 10K . 5% 17 T6W WF-LF 402
— Ozuup 10yF - - . w47 _SMC_TDO R50/78 10K . 2 % T7TEWW-LF 402
|l LAN PWRGD Ci r cui t e BBl e
4 v s SMC_TCK R5080 10K : , 5% 17 I6W MF-LF 402
G\D SMC AVSS 5% 17 16W M- LF 402
PART NUMBER | ALTERNATE FCR| BOM CPTI CN REF DES | COWENTS: K 12 mm » w8 _=PP3V3_S0_SMC = SMC P67 R5094 10K 1 )
NO STUFF SMC_PE3 5081 10K , o 5% TIGWWTF 402
35351381 35351278 ALL Intersil |SL60002-33 11Rd'-',0(|)<97 : SMC_PQD 5096 10K : , 5% 17 I6W NF-LF 402
5% s _SMC_PHA R5082 10K . 2 5% U IGWW-LFa0Z
%/{:lﬁ\év - 5% 1/ 16W M- LF 402
2402 R5098
w5 qomPM_LAN_PVRGD 1490\ 2 ALL_SYS PWRGD s 4 o
1/ 8w
05" 4w 3a _SMC BATT_TRICKLE EN L Rgggﬁ 10K o
i i 45 5 _SMC_BATT_CHG EN 10K 2 5% i
SySt em (SI eep) LED O r CUI t 45 a0 36 30 _SMC_ADAPTER _EN R5085 10K 1 , 5% I/T6WM-LF 402
=PP5V_S3_SYSLED . _SMC_CASE OPEN R5086 10K . , 5% I7I6W M- LF 40Z
8 15 2 _SMC_BC_ACOK 087 470K : , 5% 17 I6W MF-LF 402
Ji(f)030 -+ SMC_EXCARD CP 5088 10K . 5% I7I6W N LF 402
% a7 a5 25 7 _PM SUS_STAT L 5089 100K 1 5% 17 T6W MF-TF 402
ig w257 PM SLP_S5_L R5090 100K 1 2 o% ITT6WW-TF 402
—A|; %R 5% 1/ 16W M- LF 402
4 €L
Lol S5 Rail PWRGD Circuit
S'IQPAOIPUR Reports when 5V S5 and 3.3V S5 are in regul ation
M.PD
s D SMC SYS LED 6 |en Lep 3 SYS LED _ANODE oo 7
proc. 5 LED_PROG s =PP3V3_S5_S5PVWRGD
nc ZNC 'R5031
oo BY 36, 5K 'R5045 SMC Support
1 7 ;;;E!V %15\9 SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
2402 NOTI CE OF PROPRI ETARY PROPERTY
=P5VS5_PGOOD _
= TPS51120 PGOOD threshol d 87-93% (4.35 - 4.65V) - PREPERTY O APPLECGUNPUTER 1 NG THE| POSSESGOR /"
=P3V3S5_PGOOD _ RSVRST_PWRGD AGREES TO THE FCLLONNG
TPS51120 PGOOD threshol d 87-93% (2.87 - 3.07V) - WVAKE_BASESTRUE o || TO MAINTAIN THE DOCUMENT | N CONFI DENCE
1@045 Il NOT TO REPRODUCE OR COPY | T
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0
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LPC+ Connect or

8

FWH INIT L Generation

=PP3V3_S0_LPCPLUS

CRI Tl CAL
LPCPLUS LPCPLUS LPCPLUS
J5100 'R5192 'R5191
Qr500306- LO21- 9F 330 1. 3K
M ST-SM 5% 5%
s+ - =PP3V3_S5_LPCPLUS a1 s e e
s - _=PP5V_S0_LPCPLUS 2402 2402
\ : e FWHINTL
s + o | PO_CLK33M LPCPLUS ;00
w5 2 7cgry LPC_AD<O> -—> ° o LPCPLUS s
15 20 1¢mry LPC_AD<1> s © o o | LPC AD<2> @ s CPU INIT LS3V3
o v . o | LPC AD<3> MVDT3904 XF
LPC FRAME L u . D 72 e sor-963 tF \ o/ LPCPLUS
o O PM OLKRUN L s o o 1 INT_SERIRQ @y e ‘ LBETSG R3190
-+ oo BOOT_LPC_SPI_L s w0 | PM SUS STAT_L S e e ae MOTI90axE ( 2 CPUINT RL 1 2 CPUINT_L (ruossso
1645 7 qom SMC_TNVB v v | SMC TDI oD 7 4 4 sor- 363 Lk \ o/ 5%
2 1 oy DEBUG_RESET_L 1 » o | SMCTCK o A iy
TRST_L . RESET_L o
- 3VE-TRST 2 o SV RESEL o PLACEMENT_NOTE=Pl ace R5190 to nminimize CPU_INIT_L stub
. sve oL x s o | SMCRX L &b "+ PLACEMENT_NOTE=PI ace Q6190 close to R5190
w0 45 43 7 Ty SMC_TX_L o 2
20 % o | LINDACARD GPI O o 7 2
B~ s
516S0394

LPC+ Debug Connect or

SYNC_MASTER=MZ6_M_B

SYNC_DATE=03/ 19/ 2007

AGREES o e
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

NOTI CE OF PROPRI ETARY PROPERTY

THE POSSESSOR
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8

| 7

| 6

| 5 |

4

| 2

1

| CH8- M SMBus Connecti ons

. =PP3V3_S0_SMBUS_SB

SMC " 0"

» =PP3V3_GPU_SMBUS_SMC 0_S0

SMBus Connecti ons

SMC " A"

- =PP3V3_S3_SMBUS_SMC A S3

SMBus Connecti ons

NOTE: SMC RMI bus remmi ns powered and nmay be active in S3 state

| CH8- M R5200' |'R5201 I ock Chi SMC R5250') 'R5251[ GPU Tenp (Ext) SMC Rez70'| ['Rsz7il  Top- Case
U2300 12% ¥ SLGSLP537V: U290 4900 &% ¥ TMP401: U5550 4900 &% g6 M.B/ J9600 -- Fl ex/ TMP105
( MASTER) M: 5’%2 }4’ (Wite: 0xD2 Read: O0xD3) ( MASTER) M:.b}é’ 5’% }4’ (Wite: 0x98 Read: 0x99) ( MASTER) M:.b}é’ 5’% BY | (wite: 0x92 Read: 0x93)
402, 2 402, 5402
o 2 SMB_CLK SMBUS_SB SCL —  =SMBUS_CK505_SCL .+ SMB_0_S0_CLK — SVBUS_SMC 0_SO_SCL —  =SMBUS_GPUTHVBNS_SCL = » SMB_A_S3_CLK — SVBUS SMC_A_S3_SCL _  =12C TOPCASE_SCL .,
o 2 SMB_DATA — "S\BUS SB_SDA __ =SMBUS CK505_SDA 2 .= SMB_O_SO0_DATA . SNBUS SMC. 0_S0_S __ =SMBUS_GPUTHVENS SDA =: = SMB_A_S3_DATA . SVBUS SNC. A S3_S __ =12C TOPCASE_SDA
— WMAKE_BASE=TRUE — — MAKE_BASE=TRUI — — NAKE_BASE=TI —
| ‘ | ‘ | ‘ L
SO D MM " A" GPU Tenp (Int) Renote Te
J3100 G84M US000 EMC1043-5: US500
(Wite: OxAO Read: OxAl) (Wite: Ox9E Read: Ox9F) (Wite: 0x98 Read: 0x99)
—  =12C SODIMVA_SCL = —  =GPU |2CS SCL 72 —  =SMBUS REMTHVBNS SCL =
—  =12C SODI MVA_SDA & —  =GPU_I 2CS_SDA » — =SMBUS_REMTHVENS_SDA =
SO- Dl VWM " B SMC " Bat t A" SMBus Co ti SMC "B" SMBus Connecti ons
| My attery us nnecti ons
(Wite: OxA4 Read: OxAS5)
. =PP3V42_G3H_SMBUS_SMC BSA . =PP3V3_S0_SMBUS SMC B_SO
—  =12C SODIMVB SCL =
—_=12C SODI MVB_SDA =
= - SMC R5280") |'R5281 Battery SMC Rs260" |R5261[  CPU Te
4900 o ?fls J6950 4900 5% ?fls EMC1043-5: US570
Left 1/0 SMB o ti Left 1/0 ( MASTER) M%L‘V AO-ZLI\éV (Wite: 0x16 Read: 0x17) ( MASTER) M%L‘V AO-ZLIW (Wite: 0x98 Read: 0x99)
e us nnecti ons: 2 2
33400 .« SVB_BSA_CLK — SVBUS_SVC BSA_SCL _ =SMBUS BATT_SCL .+ SVMB_B SO_CLK — SVBUS_SVC B_SO_SCl _ =12C CPUTHMBNS SCL .,
ExpressCard Sl ot (See Tabl e) MAKE_BASEZTRUE - MAKE_BASEZTRUE -
) .= SMB_BSA_DATA —: SVBUS_SMC_BSA_SDA __ =SMBUS_BATT_SDA .. - SVB_B_SO_DATA — SVBUS_SMC B_SO_SDj4 =1 2C CPUTHVENS SDA .,
(Address deterni ned by ARP) — - BASE=T — VAKE_BASE=TRUE —
— =SMBUS_LIO SB SCL /| ] ‘ L
__=SMBUS LIO SB SDA ..
n n . Left 1/0O SMBus Connecti ons: Left 1/0O Board
SMC " Managenent"” SMBus Connecti ons (So Tabl e)
. The bus formerly known as "Battery B" !_\vate- g;'g‘;legd_ 0x93)
| CH8- M ME SMBus Connecti ons + SEESV3 53 SNELS ST NGMT BsE - TeP1o6 — =skws L sk sa
(Wite: 0x90 Read: 0x91) ——=SMBUS LI O SMC SDA .
. =PP3V3_S5_SMBUS SB_ME SMC R5290!| |'R5291 SNS
04900 1{:1723’ ‘5‘%17[5@ KXPS5- 2050:  U5900
MASTER) : : Wite: Ox30 Read: Ox31
| CHS- M R5230! |'R5231 ( ) W, RN | (witer 0x30 Read: 0x31)
U2300 11%'02 %a%ls » SMB_MEGMT_CLK — SYBUS_SMC_MGMT_SCL _  =l2c sMs saL
(MASTER?) LA AR . SVB_MGMI_DATA . SMBUS SNC_MGMI_SDA _ =12C SMS SDA .,
VAKE_BASE=TRUI —
w2 SMB_ME_CLK __ _SMBUS SB ME SCL “
— WAKE_BASE=TRUE
o 2 SVB_ME_DATA __ SMBUS SB ME_SDA
— WAKE_BASE=TRUE
/|
SMBus Connecti ons
SYNC_NMASTER=( MASTER) SYNC_DATE=( MASTER)
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CPU Vol tage Sense / Filter

2 s _=PPVCORE S0_CPU )(“55§09 35%309
1 > CPUVSENSE IN AR, SMC CPU VSENSE oy e

Pl ace short near U000 center %/{jl/ggv 1 C5309

02 —— 0. 22UF
—T1— 20%
2 6.3V
X5R
402

GND SMC AVSS s 46 40 53

Pl ace RC close to SMC

GPU Vol tage Sense / Filter

8

1500 0 7 _=PPVCORE_GPU REG )(“‘55§59 35%359
15 2 GPUVSENSE IN A3, SMC GPU VSENSE oy e
Pl ace short near U8000 center %/{jl/ggv 1 C5359
a2 _L g 22UF
—71— 20%
2 6.3V
X5R
402
L_GND_SMC_AVSS s 4 45 52 o =PBUSVSENS_EN 2
Pl ace RC close to SMC Enabl es PBUS VSense divi der when high.
1.8V FB Current Sense Filter CPU Current Sense Filter DCI N Current Sense Filter Battery (PBUS) Current Sense Filter
| SL9504A
365 75330 75350 R5390
s > P1VB_SOGPU_I OUT i N SMC_P1V8SOGPU | SENSE ., o . CPUVOORE_| QUT _ + -W ‘ SMC_CPU_I SENSE gy s o ey L1 Q DO N | SENSE + -W SMC_DCI N_I SENSE s o ey LI Q BATT_I SENSE B -W SMC_BATT_I SENSE g, s
Wit |1 C5365 oy 1 C5330 ey 1 05380 ey L 65390
42 L0 220F 402 —L 0. 22UF 42 L0 220F 402 L0 22UF
402 R5331 402 402 402
GND_SMC_AVSS ¢ 46 10 s o | MVP6_| MON A 98K GND_SMC_AVSS 45 46 15 5 GND_SMC_AVSS s 4 40 = GND_SMC_AVSS . 46 15 s
Pl ace RC cl ose to SMC M Pl ace RC cl ose to SMC Pl ace RC cl ose to SMC Pl ace RC cl ose to SMC
w SMC_P1VBSOGPU | SENSE SMC_ANALOG | D @ Vios™
VAKE_BASE=TRUE —
NB Core Current Sense Filter GPU Current Sense Filter NB 1.8V Current Sense Filter SO0/ GPU 1. 25V Current Sense Filter
35370 75375 75335 75340
s crmy_ NBOORE_| QUT p -W SMC_NB_CORE_I SENSE iy 45 w0 mmy_ GPUVOORE_| QUT p -W SMC_GPU_I SENSE oy «s s mmy_ P1V8_S3_I OUT p -W SMC_NB_1V8_I| SENSE _oymy o % mmy_ P1V25_S0_1 QUT p -W SMC_NB_1V25_I SENSE ooy <
i 1 C537 i 1 C5375 i 1 C5335 i 1 C5340
402 L0 22UF a2 _L 0 22UF a2 _L 0 22UF 402 L0 22UF
—— 20% —— 20% —— 20% — 20%
5 6.3V 5 6.3V 5 6.3V 5 6.3V
X5R X5R X5R X5R
402 402 402 402
GND_SMC_AVSS 4 4 4 s GND_SMC_AVSS 45 46 40 55 GND_SMC_AVSS 4 4 4 s GND_SMC_AVSS 45 4 40 5
Pl ace RC cl ose to SMC Pl ace RC cl ose to SMC Pl ace RC cl ose to SMC

Pl ace RC close to SMC

PPBUS_G3H

PBUS Vol t age Sense & Filter

gBlS
FDG5332C NL
SC70-6 —

PBUSVSENS_EN DI V,

R5316*
100K

5%
1/ 16W
MF- LF
402 5

PBUSVSENS_EN L

Rt hevani n = 4573 ohns

R5386*| |. c5385
5. 49K L g 220F
Ry 2 ?zéﬂ"

402, 202

y GND_SMC_AVSS 45 46 40 55
Pl ace RC close to SMC

Current Sense Calibration G r cui t

Switches in fixed | oad on power

58 87

supplies to calibrate current sen

73 49 8 7

=PPVCORE_SO_CPU_REG

=PPVCORE_GPU_REG

SMC_PBUS_VSENSE s o5

Current

& Vol t age Sensi ng

SYNC_MASTER=MB7_M.B

SYNC_DATE=05/ 22/ 2007

C5327
s 7 _=PP5V_S0_| SENSECAL 0. 1UF
12
20%
10V — e
CERM =
by CRI Tl CAL
Us3 R5328 - 22
5 SN74AHCT1G125DCKRE4 lK }Q,
s 7 > SENSE_CAL_EN 2 4 ISENSE CAL_EN LS5V R 2 1 | SENSE_CAL_EN LS5V 1 — 2&%332ADSE3 NOTI CE OF PROPRI ETARY PROPERTY
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TR T ||\,I-\|_
R5413
0. 005
. =PP3V3_S0_CPUCOREI SNS
., _=PP1V8_SOGPU_ | SNS R 1
s =PP3V3_S0, GPULV8I SNS ,
1 C5410
Lo 10F
;19
s PLVBGPUI SNS_N 235
R5414 =
R5402 3 16K s PLVBGPUI SNS_R N D
o | MVP6_VO 140,25 cPUCOREI sNs P e
NO_STUFF 1% - e
C54031| MW .
0.10F CPUVCORE | QUT gy o 8_SOGPU | OUT _my e
i | P1VBGPUI SNS P
702 R5403 1C5401
40, 2
« ormy_| VP6_DROCP #9:2%  cPucorEl sNs N g A
NO_STUFF % 2 gM
C5404 1 b b¥ 1
0. % 7
2
5’
CRI TI GAL CRI TI CAL
R5425 R5435
0. 9b2 0”002
1/ 4W o
. _=PPVCORE NBCORE| SNS W =PPVCORE_SO_NB R , _ _ 1Py _
CORE_SO | o R5420 _ -ppavs_So_NBOOREI SNS, . =PP1V25_S0_I SNS R s =PP1V25_S0_I SNS o R5430  —pp3v3 so_P1V25I SNS
@3 2 , PP3V3_SO_NBCOREI SNS VCC 1 2 @é PP3V3_SO_P1V25| SNS_VCC 10
105425 |1 C5426 REESs) : L 435 |1 5436 2 o C
f— —
2 g"nﬁ x5R |2 g"nﬁ X5R 05,2 UF U - & 0 10F
05-3 05-3 %S\F/a M3)< R |2 M X5R 109
. 35 , 235
« |_NBCOREI SNS_N 2| wl PlV25ISNS N =
NBCOREISNS R1_ N 1 'NEWZGEA 250 P1V251 SNS RL N f - | NA326EA- 250
SI GNAL_MODEL=ENPTY U5426 NBCORE | OUT oy 40 SI GNAL_MODEL=EMPTY U5 43Y P1V25_S0_| OUT s
'R5421 8 Rz CRI TI CAL R5431 8 - CRI Tl CAL
2, 0K sly d 2. 0K ks
g % 5
feew gy -
b2 NBCORE| SNS_R2 Lt P1V251 SNS_R2
NBCOREI SNS_R1_|P A P1V251 SNS_R1_R
22 NBCOREI SNS_P ]_Rg)olll(zz OCLSJO4122 1 | « P1V25] SNS_P 15&'—)5‘}(32 OC%O4132 1
Gain = 100:1 ey Lé,\fsz Gain = 165: 1 Poow e
2“02 o4 Z%ZLF 4054 2
CRI TI CAL
R5445 GPU Co Cu S B
B4 s s i e VCor e rrent Sense
1/ 4W
G . =PP3V3R5V_GPU_GPUI SE
., =PP1V8 S3 I SNS R 1 2 2 —PP1V8 S3_I SNS LC8995
3
05445 1446 B398 Y
21 ? Jo8
éM X5R éM X5R 1 C5440 | \%
L o10F 8 =
T, 18 R8998 7%
2 2%5 1 /\10/\ K/\ 2
1/ éw
R5443 1 R8991 Mob"
w|_P1vBIsNs N 15 A8 . piveisns R N T 2 01K eyl sENS NEG CRI TI CAL
1% P (i
T P1V8_S3_1 QUT  pyymy 4 Jf %/Fll/f‘é’ s M-\><424553<T-T
402 ho5 3 |In SC70-6
R5444 RN GPUVCORE_| OUT —
wl PLVBISNS P 15 26K piveisns R P RS993 e,
e . GEXIM/P6_I MON 12 09K cpui sENS pag  LSoper;
- LF 1%
402 116w
M- LF
Gain = 66:1 “oz :
' a4z 1 Current Sensing
402 =
L2 % SYNC_MASTER=NB7_M.B SYNC_DATE=05/ 22/ 2007|
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CPU T-D ode Thernmal Sensor
( TCOP)

R5570
. =PP3V3_S0_CPUTHVENS 1,47 5 ppavs NS R
iy RS W 5w Lcs}sgo
4 wU"R55711! 'R5572 i
- Eg@g“" 10K 0K NB Ther mal Di odes Not Used D
5 10 (OO} CPU THERMD P Us570 402 leé\év %}E\é’ ~
SI GNAL_MODEL=ENPTY EMC1403- 1- Al ZL N 4022) 12402 g :sg $$ ESQN(S:E =
55801 2 |ppr "SSP qervr| 7 CPUTHVBNS THM L 0B =
( TCO D) A70PE wogmr> =NB_TDE_SENSE —
Cég%’;* 3 |pnm ALERT*| 8 CPUTHVBNS ALERT_L wca> =NB_TDE FORCE —
0 4 |pp2 swvoaTA| 9 =1 2C _CPUTHVSBNS SDA " 1
o 10 o _CPU_THERMD N S RiTionL P Ya:nd L
SvoLk =1 2C CPUTHIVENS SCL gy s
CRI TI CAL ae

J5590
BMD2B- ACHKS. GAN- TF- LF- SN- M
SM s CPUTHVENS D2_P

SI GNAL_MODEL =| EIVF’TY 1

1 C559
Th2H) E%z: 0 G828
(Reserved for U heat pi'pe sensor) Cég

e
O CPUTHVSBNS D2

51850487

GPU/ Heat Pi pe & Bottom Case Skin Thermal Sensor C

( ThOH)

CRI TI CAL R5500
J5510 = 47
BMD2B- ACHKS- GANE TF- LF- SN- M s _=PP3V3_S3_REMIHVENS 1 0y 2 3k‘V3 S3 REMTHI\/SNS R
w0, Sty WSERHEES R |1 cs500
© o 7' R5501| |'RE502
(ThlH) | Placerent note: lo s+ RSESTHVENS_D_P ! : g 10K ¢ S 19K
‘ _Place on left side of fan cut out‘ NO STUFF SI GNAL_ MODEL=ENPTY Vi %/{i-lb\lév Q/E}E\é’ —
””””””” a 1 CEI;’E?: O s anaL_MoDEL=EMPTY C5511 ¢+ U5500 = 4022|1402
O i - i 0. 0022“3': — EMC1403- 1- Al ZL
51850487 2 G5 2 2 |ppy TSS% qiepv| 7 REMTHVENS THM L
ss 7 RSFSTHVENS D N 3 |pn ALERT*|_8 REMTHMSNS ALERT L
CRI Tl CAL s 7 HSTHVBNS D P 4 |pp2 SMDATAL ® =SMBUS_REMIHVENS_SDA (g, 2
J5520 CRI Tl CA| _
BMD2B- ACHKS. GANE TE- LE- SN- M . NO STUFF SI GNAL_MODEL=EMPTY 5 b Lvok| 10 =SMBUS_REMIHMVBNS_SCL @
M RT- SM C5520 si anAL_MODEL=EMPTY C5521 ¢ fe Vo)
O3 L %?"PF 0. 0022u8F 4 6
,,,,,,,,,,,, 5 2 20V 2
( TQOH) 'Placenent note: ' [,z 2 e
PI ace near GPU 2 e 7 HSTHVBNS D_N L B
,,,,,,,,,,,, |
N - T T,
O—-—¢ Pl acenent note: ‘ 'Pl'acement not e: ‘
= Keep 2 caps as close to . Keep 2 caps as cl ose
51850487  .connectors as possible _to 1Cpins as possible
+ =PP3V3_S0_GPUTHVENS
GPU_TMP401 GPU_TMP401 GPU_TMP401
O(C;J Léo R55511 1R5552
b1\ g% A
SR 1 16!
(TGOP) il ud; i
GPU_TMP401 =
R5560 GPU_TMP4011| CRI Tl CAL
wo g CPUTDOE P 1M1 2 g CEUTHNENG D P ™ |6
% = . GPUTHVENS ALERT L
Wy 1 C5560 2l UBB50™  umnene T L Ther mal Sensors
402
( T(})T) GPU TVPAOT ngowF 3 g* TVP401 SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
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Left Fan R ght Fan

.. =PP5V_SO_FAN LT , =PP5V_SO_FAN_RT
. =PP3V3_SO_FAN LT . =PP3V3_SO_FAN RT
CRLTI §A|_ CRLTI gAL
1 2R || svaBORH
RS 645%9 SI&% RT> SM CH RS 64670K 4 RT- s
R5655 402, 1 R§1§|§5 402, 1
« qom_SMC_FAN 0_TACH 47K, EAN LT TACH 2 « qom SMC_FAN_1_TACH 1 2, FAN_RT_TACH 2
5% 3 5%
1/16W 1/16W 4
Ve EF 4 M5t
R5651* 6 R5661* 6
P ©_ 5660 pE : 5660
AR 51850369 A=Y 51850369
« oy SMC_FAN_0_CTL AL s L FAN LT PWM = « rmy_SMC_FAN 1_CTL 18 6, FAN RT_PWM =
Fan Connectors
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Left ALS Filter

Left ALS circuit

has 1K series-R

R5§30
o+ . LTALS_QUT 13-10/8'5 ALS LEFT s
WY | cs830
— 220
? ik
L GND_SMC_AVSS s 4 40 53

Right ALS Crcuit

. =PP3V3_S3_RTALS

C58051
0. 1urg=¢::
C%y 2

CRI TI CAL
RTALS OP_I N and RTALS_OP_COW need to be matched 80
Ve MRAZBREUTT R5810
R5801 1 ALS RT_QUT 1% % ALS RIGHT oy 4
1K 1%
RTALS PHOTODI CDE 1 2 RTALS CP_IN Lo v ?g‘év 1C5810
18w *0 N
1| CRITI CAL hobF T o 6
R5800" Ch
Y
v TBHSSZOEO: 5 1M | G5800 = GND_SMC_AVSS . 46 1 5
18W < T 8%
Mib}z@; 2 §M
3 R5805

79 45 7

ALS GAIN 1\c

100KOHM 5%
0603- LF

CRI_TI CAL
L5850
s _=PP5V_S0 KBDLED 10UH- 0. 58A
1 2 KBDLED SW
DE2812C SM gﬁ'?t E WD F'iﬁg w
C5850 1 TQEMQ¥B= - 25 WM
o v
F—
2 .
503
5 T SMC SYS KBDLED 6 |cTRL LED 5 '\l‘(BDLED ANCDE 79
CRI TI CAL MNERECRAWBHHES: 28 W
R5852! Us850 'R5855
10K 10
K CT3491 9]
%/{;12\%\/ DFN %1?\%\/
hbzz 2402
cap| 4 KBDLED CAP
NZ-NECK-W DTH=0. 25
oo PR ~ (58551
o ~ 1 5
i
3
, — KBDLED RETURN ()~
| WE: This circuit does not use return, can tie cathode to GND on topcase flex ALS Suppor t
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7 6 5 4 3 2 1
D
, =PP3V3_S3_SMs APN: 338S0354
T T
SM5_MOT_EN Jicf)goo
R5900! 'R5901 ol ~ruF C
1/ 18W ew vob 2 M
WS, Bt U5900 I
KXPSBZ,2050 | =
X SMB_X_AXIL S
2 |os CRITICAL Yg gﬁ\zfﬁxx:g %
3 z g
0By =l 2C SM5_SCL 5 QZLDZE?K Fr/vor] 11 SMC_SMS_| NT ooy ©
s I SM5_ONOFF_L 6 |ENABLE spa/ spo| 4 =l 2C _SM5_SDA oD
SM5_MOT_EN 12 |vor ENABLE
5602 SR R5903
o - 102005 |05902. | 05003 100 —
16W P R 0P R 0P 1/16W

\\}7

Desired orientation when
pl aced on board bottom si de:
Top-t hrough Vi ew

Desired orientation when
ADDR | ow => 0x30, 0x31 pl aced on board top-side:
ADDR hi gh => 0x32, 0x33 Package Top

Alias SCL/SDA to G\D i f using anal og outputs only 1 O oy Y O 1

| 2C addr esses:

+X +X

+Z (up) +Z (dn)
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« =PP3V3_S5_ROM

R6100* 'R6101 1C6100
33K 3,,3K 8| CRITICAL == 9 dUF
. M:}E'W %}Ew VDD 2 40§M . i
PLAGENENT-NGTESR ags RR182 wiihin 13 7mmel B335 4922| 2802 U6100 PLAGENENT-NGTESR ase Re1d4 wiihin 13 7mm sk 8488
R6190 162’5" T R61193
o 2 my_SPL_SCLK_R 115 5 s SPI_SCLK 6 scK Sils  bkSPl_ASI R L Jn 2 SPL_SI_R e
Sew  R6191 SST25VF0168B st
w2 oy SPI_CE R _L<0> 1461>§¥V 1,15 5 sPl_cE L<0> Lo OMT ok ol A soR 1R61151§ Ve o¥ “
RY3 LSPL_W L 3jwpr A o 2 o
[ SPI_HOD L 7] HOLD* 8w
202 ooF
vss 40

SPI Boot ROM
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Left 1/ O Power

CRI TI CAL

J6900
87438- 0663
MF RT- SM

Connect or

=PPBUS_G3H LI O CONN ,,

NEDNE

oo

51850458

Battery Connect or

CRITI CAL

(Digital Signals)

5
AR
O
1 , GND_BATT PENCREERGY BHEB- 3 1
2 «»_=SMBUS BATT SCL gy +
3 e »_=SVBUS BATT SDA gy -
2 > SMC BS ALRT L O 7 45 4
ot
518S0369
NO STUFF NO STUFF
2l Dz6950 DZ6962 'R6950
. % 8V- 100PF % 8V- 100PF 10
402 402 %’/F}E\é\l
402
Y NO STUFE |, NO STUFF ?
Dz6951 Dz6963

8V- 100PF % ,
402

8V- 100PF
402

x

PBus-1n & Battery Connectors
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5V S3 FET _ .. 3.3V GPU FET,

CRITI CAL
000 070
FDO538P FDC638P
. _=PP5V_S3 P5VS3FET , oOESV S3 BET . . —PP3V3 GPU P3V3GPUEET SMLF _ [ =PP8VS_SOGRU FET.
4 5 4 5
2 L s 2
R7002* Cr7001 » 1 C7071 1
10K 0. 068UF —— 1 R7O72 At f
B3 b e 500 10% —— —
VLR cERM 2 . 16w ok 2
4025 C7000 102 402 3
R7000 0. 01UF ? R7070 §7910
P5VS3_EN L 1 2 P5VS3_SS 1 Hz P3V3GPU EN L 1 .%K » P3V3GPU_SS 1 Hz
5%
1/16W 10% 1/51{5w 10%
s 05" %%M , ME-LF %%M
FN\ Qrooz 072
- ) SR | B
o . =P5VS3_EN 2\e| g « mmy =PBVBGPU EN  1le| [ -
1 2
3.3V S3 FET_ ..
010
FDOB38P
. =PP3V3_S3_P3V3S3FET , [TPSV3 S3 FET .
C7011 i ] :
1 1
R701102K 0. 033UF 1
5% 1
yasw X5R 2
202, 402
R7010
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178w
M- LF
6 402
012
g %_73%(3)20/\/ X- F
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1
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9
1 C7021+ S b
R70%% 0-bettE -1 3] 13 T
| TNy
402 <
: R7020 &/92R
psvso EN L 1 37K, P5VS0_SS ik
5%
1/16W 10%
o 002
= ) 2N7002DW X- F
ot [y =P5VSO_EN s\s| 5]
4
3 3V SO FET « _=PP1V25_S0_P1V25S0FET
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Q7030 . =PP5V_S5_P1V25S0FET R272%9K7 5
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o G - R7098 ol ol 296
5 0.1u 499 L o M CROFET3X3
[ 4 2 1 2 s
R7032" C7031 : T AASEE
10K 0. 033%’;:: %/{:}E‘é‘/ 123
59 P 402
1/ 16W 2
VF: LE 535 3 g7096 D3
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s =PPVIN_S5_CPU_| MP ‘ These caps are for Q7100 These caps are for Q7102
CRI TI CAL CRI TI CAL CRI TI CAL
. =PPVIN S5_CPU IMP vIN  R7120 Ccr7117: C7109 C71551|, C7153* |:154
1430 2 PPVI N S5m'k='\§”zpsewkn" N 2208 - {(F 2200 220r }f{’
1% S 27W 25v 2 25V 2 25v 2
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R7119 2402 2 h 5
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1% 1 2| 3| 104 2402
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0 4 10 gom}CPU_PROCHOT_L LAAAZ— o D MVP6_VI D<5> e M T oomelz e | MV/PE_BOOT2 R T # H LFPAK L 10K, 17e
S . T WP6_ VI D<d> o URL00 gl g A N
LAYOUT NOTE: Vios" % 12 7 [y | MVP6_VI D<3> > s g UcaTE1| 35 s | MVP6_UGATEL ek oV
. 402
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CRI TI CAL fRan 6 0 > Vi Do lé’j LGATEL L é,é_le}év
R7126 C7110: 23 16 39 7 TR CPU DPRSTP_L —» 25 DPRSTP* d PaNDL| 32 (GND) = 5603
470K 5! oToE - * —w.1 WP _DPRSLPVR o loersLevR T 1sew|?% s | MVP6_I SENL (1L MVP6_I SEN1)
Ui N [ M/P6_PSI_L G
o0 19 % I MVP6_I MON IO e ucate2|?7 s | MVP6_UGATE2
w0 los Prasez| 28 s | MVP6_PHASE2
2 om VR_PWRGD CLKEN L - ok e Loate2|®0 s | MVP6_L GATE2
I WP_VR ON R DN VP
2 % VR_PWRGOOD _DELAY - b PanD2| 22 ((GND) |
| MP6_VR TT_L -« SR
| M/BE VR —9r | sene|23_se | MVP6_| SEN2 i @Ifd GAL |
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- i S = w2 <Ly + |Bostsoes
s | MVP6_RBI AS 4 |ei as VoI MWP6_VO
(GND 1 M/P6_SGND) oroce| 26| MVP6_DROCP e o N6 - CRLTI CAL
. . =2 | MVP6_VDI FF 2 \voiFr R7117 0. 001uE L L7101
| SL9504B ore|17 s | MVP6_DFB 3. 74K : @ 123 0. 36UH 27A
R7113! s | MVP6_FB2 12 g, AL C%ﬁ" 2 L4 (1 MV/P6_PHASE?) 1YY L2
1K ss | MWP6_FB 11 |eg VSEN[ o 1/ 1§\£/ FDUE1030D- SM
bl s | MVP6_COVP 20 |oovp RTINS o 402 5 XW 101
a6, s | WP6_VW o Jww C7 311 R7118 |1 Cc7129 'R7116
| MP6_VDI FF_RC 0. 01uf —— 1K | T8opE 13.73K 6§|1T6§A|_
| SL9504B 1 SL9504B 25 Inc %g,é,, 2 isw 1, iﬂ\ém 16w 2 :; K030 10PB s | MWP6_VQO2
7111 'R7109 QD TPAD 2402 402 2402 — LFPAK .
Mfﬁsa’ 1% 21 29 SI GNAL_MODEL=EMPTY L MWP6_ VO 5| 57107
265 | VPG il ew
’ %ﬁﬂ%ﬁyﬁﬁ8igw 1c7134 | ['R7A15  R7130° PE a M5t
, 1 —— 56NF 5o Y 4 - KO301DPB rR7105 G7A08
I(%'7915 fﬁB ' SL9504B ) o @ iow b RIK rac 0. 22UF
Jpél 2 2402 402, — LANN 2 1H2
T | WP6_VO R sy o
2 2 MasF CERM
%SQM X7R- CERM 1 402 202
1
(L M/PE WY CRI TI CAL R7L06
| SL9504B 1 SL9504B R7131 J 1% 0w
C7107 1| |'R7110 Crlz8:| 10KOHM 5% L LVEsLF
0. 001UF f— 613%81K 510% 0603- LF
ST < iew cerVP S 2 (1L MVP6_I SEN2)
402 2402
(L MV/P6_VSUM
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R7122
wofa | MVP6_VSEN P 1 CPU_VCCSENSE_P (111 o0
5%
LY R7123
wlo | MVP6_VSEN N 402 119, 2 CPU VCCSENSE N e
NO STUFF 1%
Crl21: C7133: 1C7132 A
R7160 100 0. Zi%@“:: 0. 01?8@“:: L ?.zﬂOluF
w7 1 MP_VR ON 1 2 IMWP VR ONR X 85 2 cERM 2 —Egggm

| MWP6_ DROOP
| \WP6_DFB

| M\WP6_RBI AS
| MWP6_VDI FF
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1/
M-
40

Mr—m

s | MVP6_OCSET  w N'[INE WDIH-0.25 MM M N NEGK W DTH=0. 20 M4 (—]
« | MVP6_VO MN_LLNE W DTH=O. 25 M M N NECK L DTH=0. 20 M (—]
s M N LI NE_WDTH=0. 25 MM M N NECK W DTHE. 20 MA(—

E M N LINE_WDTH=0. 25 MM M N NECK W DTH=0. 20 M1 (—
s _| MVP6_SOFT M N LINE W DTH=0. 25 MM M N NECK W DTH=0. 20 MM (—]
I WP6_RBIAS M N LINE WDTH=0.25 MMM N NECK W DTH=0.20 M (—]

M N LINE_WDTHE0. 25 MM M N_NECK_ W DTHE0. 20 MM (—]
« | MWP6_FB2 M N_LLNE_W DTH=0. 25 MM M N NEGK W DTH=0. 20 M1 —]

| MVP6_PHASE1
I MP6_BOOT1

| MWP6__UGATE1

| MWP6_LGATEL

| \WP6_ PHASE2
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« =PPVI N _S5_P5VP3V3

C73001 TPS51120 LDAQ Buffer outputs
1%5»"; (Avail abl e for system use)
gZ PP2V0_S5_P5VP3V3_BUF 50uA max | oad when EN5 & EN3 hi gh
6 N -38 mm
TAGE=2
= PP5V S5 P5VP3V3_LDO 100mA max | oad when EN5 hi gh
ThGESsY PTH=0. 2
P5VP3V3_VREGS
c793:| | 7305
- 'R7306 i —— —— 19, -
. =PPVIN_S5_P5VS5 N chglog . Géggz . %’8?’ .+ _=PPVI N_S5_P3V3S5
CRI TI CAL i : % T | crRITI cAL
Crzg0:. | gran 5 Crggo:l Lo
EVAES 1 PP5V S5 P5VP3V3 VBEILT - ST T égg’
CASE- D2- LF 6 M&%:E%ECW BHES: § mm CASE- D2-LF 6
o |
1R7325 C7306 : ]y § 2 < R7365!
= ° 1 C7324 4. 22K i S 8 B og 3.57K CZ?&% 1 =
6 X z 3 ) 1
camen | || g e - g 0 : 58 i o oo
Q7320 L 2 WY 2 CRLTI CAL 2 603t | EDVEO600S P P B P
- SI 7110DN 603-1 32 skpser _U7300 EN5[9 —PP3V3 S5 REG
« =PP5V_S5 REG PWRPIC- 1212- 8 o 4 31 lrowse, | TPS51120 Ena| 10 M.P —=PP3V3_S5 REG ,
Vout = 5.0V s e 1 Vout = 3.3V
SYM (3 CF 3)
8A max out put Traso . |7 M ARV BTEES: 5 Ry . e v ooy [NKEWEHES S — T7360 5. 5A max out put
(L7320 linit) 2. 2UH 12A N KCE S BT 5 T o DR 2T or e 14 s o @ 4. 70 (L7360 linit)
S AAANE: s s TRk v 2101 Lz |18 ST RCOTROE S 5 st Z
RN | crasge| | T e LS L RS 25 s oazae ||| pavsseprat ML . ic7300  <yhsst
LSoUF L lO%JI; . 5 M N:HECE:W Bﬂtgg i P5VS5 _CS 23 | cs1 cs2 18 P3\73S5_ cs M N:kllECE:W Bﬂtgg mm e L lOQA,UF + 10500UF
%% céﬁhv;z CRI TI CAL a GND P5VS5_PGND 24 | paNDL PGND2 | 17 GND P3V3S5_PGND — 2 ésgv R
L 805-2 Q7325 — VR RER-UY BTFEG: 2 T MRRESR-WHBIFER 2 o @ 603 £ 52
S| 7I08DNS {HA Ao P5VS5_VO 1]vor vee | 8 P3V3S5_VO CNECKT 50
’ ?3&51 PVRPK- 1212- 8 | |5 ° 5V Fi xed 3 | VFB1 VFB2 | 6 3. 3V Fi xed BE
f— ) 2 | cowrl cowpP2 | 7 7 6B
80 L
* 2 3|21 XWF325 iz ENt En2 ﬁ
SM PGOCODL PGOOD2| L1 2
X NO_STUFF NO_STUFF XW 365
i 'sM 320 L 2 C7307 : D THRM_PAD 1 C7308 L2 XV\73639 il
= ) 1 220PF —— o o — 220PF 5o .l =
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7790 3.3V FW PHY Supply
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76 67 T FB_B_WDQS5<3> _» P11 DR6|_N2 FB_B 6> o7 76 57 TR FB_B_WDQS<4> > P11 DR6|_N2 FB_B 61> 67 76 87 GDDR3 Fr ane BUf f er B ( Top)
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Page Not es

Power aliases required by this page:
- =PP3V3_GPU_VDD33

- =PP3V3_GPI_M O

- =PP1V2_GPU_PLLVDD

- =PP1V2_GPU_H PLLVDD

- =PP1V2_GPU_VI D_PLLVDD

Signal aliases required by this page:

( NONE)
BOM options provided by this page: oM T
( NONE) usooo
NB8P- %— W A2
s =PP3V3_GPU_ VDD33 . (6 OF 8)
Typi pal ly <??m ACL1 \vppss_1 GPIOO| K3 o o GPU_ GPIO 0 n
AC12 \ppa3_2 GPl o] HL — GPU GPIO 1 7
1 C860 1C8601 |1 C8602 AC24 lvpp33_3 PIRK o o GPUGIO2
Qs TUF == 05, 47TUF  —— 0, 47UF AD24 |vposs_a s ® o o GUGIO3
2 Btien |2 Gdhxer |2 Bt xen AELL lvooea_s o B2 o 5 GPUGPIOA4 5
402 402 402 AE12 \DD33_6 Gl o5l J5 «—> GPU GPILO 5 71
H7_lvpDe3_7 PIE| B o GPUERIOE 4,
L J7 \vDD33_8 PO Ke o o GPUGPIO7 7
- K7 _\vpps3_o PloslEl o o GPUCGPIO8
y 110 lvpp33_10 PR g, GPUERIOS 4,
L7 |vDDs3_11 oo o 4 GPUGIOI10 4
L8 |vDD33_12 PlalF4 o 4 GUGIOI1L =,
MLO \/DD33_13 PlozlEB3 o o GUGIO12
GPl 013 U3 «—> GPU GPI O 13 71
GPl o14| W «—> GPU GPI O 14 7]
. GPU_ROM CS L . A raves L
» GPU_ROM SCLK <« PA7 [RoM sCLK SPDIF|J6 o GPU_SPDI F n
» GPU_ROM SI - W2 _|Rom sl STEREQ|_T3 - GPU_STEREO n
» GPU_ROM SO - AAG F3 e TP_GPU BUFRST L
R8 6 9 51 < ROM_SO BUFRST_L >
100K R8696
oW L 10K, GPU_TESTMODE _PD o 2 |tEsTMODE AT AL TP _GPU JTAG TCK
402, rsw/ GPU_SWAPRDY_A — M6 |SwAPRDY A ITAGTDI | AK12 TP _GPU JTAG TDI
- szg‘é" JTAG TDO[ ALz TP_GPU JTAG TDO
JTAG TMVB[ AKLL o TP_GPU JTAG TMS
(1 PD) JTAG TRST_L|ALLS o TP_GPU JTAG TRST_L
n70e _=PP3V3_GPU M O
- . MM 0A_VDDQ 1 MOoA cLkauT| R o o  GPU M OA CLKOUT_P
770 ZPP3V3_GPU M O M8 M 0A_VDDQ 2 MOA CLKOUT_LIPA o o GPU M OA CLKOUT N,
C861]U(|2 1 C861]U% 1 R8 |M oA VDDQ 3 M oA cTL3[ P3 GPU M QA CTL3 71
1 Ts P1 DE n
RegzQ|  RBG2L ST s o B e —
S 2 Thow E— 20 05 vooo s wou e JJ GPUMOADL .
NFA%EZ Z%ZLF R86161 1R8618 1 ABS m$7x§§ mxz N3 GPU M QA D<3> :
GPU M QA PD VDDQ 105!:2 %QK - AC6_|M 0B_VDDQ 4 Mo M o GPU M OA D<4> 7]
GPU M OB_PD_VDDQ Mtig\f’ %;E\év AC7_|m 0B_VDDQ 5 MoaDs| M o o GPU M QA D<5> n
: 2 MOADS| PS5 o o GPU M OA D<6> "
gg_m %‘ES‘%S ° GPU M QA VREF > L2 |M oA VREF MoaD7| N6 o o GPU M QA D<7> n
* GPU M OB VREF - Y2 |M oB_VREF M oAD8| N5 «— GPU M QA D<8> 7]
Mool M o o GPU MQA D<9>
RB022') [RBG23 R8617'| |1cge17 'R8619 |: 8619 #GPUMOA PD VDDQ o o L1 |yosoa_povoo Mool L4 o e GPUMOA D<10> .
1% 1% 10K L 0. 1uF 10K L 0 1uF 2 GPU_M QA PU_GND L3 |M QACAL_PU_G\D M QAD11| L5 GPU M QA D<11> "
i it 118WS T 199 ew T 199 MoA HoYNCLRE < o GPU M OA HSYNC
P22 a2 W, [ [P35 262 s ©GPU_M OB PD VDDQ o o V1 |woBcAL_PD_vVDDQ MOA VYN RL 4 & GPU M OAVSYNC .,
2 GPU_M OB PU_GND «—> Y3 |M OBCAL_PU_GND
M OB_CLKIN_AE4 o GPU M OB CLKIN "
= €L M OB_CLKOUT| AD4 o o GPU M OB CLKOUT_P -,
- M OB CLKOUT_LIADS o o GPU M OB CLKOUT N,
MOBCTL3[ A8 o o GPUMOBCIL3
L8 MosDE[ADL o o GPU M OB_DE "
s =PP1V2_GPU_PLLVDD FERR- 220- OHM MoBDo| A3 o o GPU M OB_D<0> "
,Mmeﬁlmpggﬁvu PLLVDD E 40mM 9 |pLLvoD mMoeDi[ACL o o GPUMOB D<1>
0402 - 8%83 mm U10 |PLLGND M oBD2| AC2 GPU M OB D<2> "
C8633* VALTAGSL. 2V C8630 1 1C8631 Mosoa| AB2 o o GPU M OB D<3> "
4. 78 —— 4.7 —— —— 0. 1uF @3 |H_PLLVDD M OBD4| ABL GPU M OB D<4> 7]
%E%W S| |2 kY M ceDs| M1 o 5 GPUM OB D<5> .,
603 603 402 T10 Vi D PLLVDD M CBDS| AB3 o o GPU_M OB D<6> n
MOBD7| A8 o o GPUMOB D<7>
L8635 i MoBs| A o , GPU_M OB D<8> "
. =PP1V2 GPU H PLLVDD FERR- 220- OHM = M OBD9| AB5 GPU M OB _D<9> n
1 2__PP1V2 GPU H PLLVDD, F 40mA » _GPU_XTALIN UL |xTALIN MosDlo| AB4 o o GPU M OB D<10> .,
0402 VREREER WETFES. 2 » _GPU_XTALOUT W |xraLour MosDi|As o o GPU M OB D<11>
C8637 1 AGEL 2V C8635 1 1 C8636 MoB HSYNC| AF8 o o GPU M OB HSYNC
4. 7T —— 4.7k — —— 0. 1uF » _GPU_XTALOUTBUFF T2 |XTALOUTBUFF M CB_VSYNC| AE3 GPU M OB VSYNC
%E%xﬂzT Sdne| o L& Mg
603 603 402 n _GPU XTALSSI N T1 XTALSSI N THERVDP| K1 o GPU_THERMD P n
THERVDN| J1 - GPU_THERMD N "
L864
s =PP1V2_GPU VID PLLVDD FERR 220-OHM
1

] (Y Y Y Lz pPiv2 GDE)L%H:\/SIZDPLLVDDF; 40mMA
0402 -5 o
8643 : ”Egg%wcé%gi 1 C8641 NV GB84M GPIO M O M sc

4. 7UF

6290 T T 1 SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
CERM 2 CERM 2 2 X5R — —
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GPl Cs Renamed signal s Unused signal s
ative Func | v R LI, — G2 XTALLY . N S AL T et = U TALQUT "
‘ ‘ w50 GPU CLKI7M SS ___GPU XTALSSIN o
» GPU GPIO 0 HPDO __ GPU HPD BASESTROE -
p— \ = AKE BASESTRUE <am o ot GPu TDI ODE P —_GPU THERWD P » NC GPU_SPDI F ____GPU SPDIF o
o GPU GPIO 1 . . NC GPU GPIO 1 VAKE_BASE=TRUE — NMARE_BASE=T NO_TEST=TRUE —
—  VAKE_BASESTRUE NO_TEST=TRUE w st GPU_TDI ODE N — GPU THERMD N 70 NC _GPU STEREO — GPU _STEREO 70
o GPU GPIO 2 + LCDO_BL_PWM | — GPU BL PWM VAKE_BASE=TROUE — MARE_BASE=TRUE NO_TEST=TRUE — =
; ; — WAKE BASESTRUE D> ** » GPU_DVI_DDC CLK — GPU_I2CB sCL 2
» GPU GPIO 3 LCDO_VvDD — GPU_PANEL_EN WVARE_BASE=TRUE- = - -
"o BL EN = TRKE_BASE= TRUE oo 74 » GPU _DVI _DDC DATA _ GPU 12CB_SDA 2
» GPU GPIO 4 . B . — GPU BKLT EN 5 MARE_BASE=TRUE -
oo — AL R o  GPU_PANEL_DDC_CLK _ _GPU l2CC SCL 2
‘ ‘ SAKE BASESTRUE =
» GPU_GPIO 5 : o : —  TP_GPU GSTATE<0> O TR DATA — crui2cc soa . NG EBA Ma<13> “oresTTre = FB_A MA<13> o
» GPU_GPIO 6 e = ThcPy I(£TATE<1> B GDWUEVBDDTSE&ENSEE — TP_cPU VDD SENSE . NG FBB M l\£A<13> NoTEsTeTRe = FB_B MA<13> o
» U GRIO 7 : = : = TR " = GPU_GND_SENSE — TP_GPU_GND_SENSE . N B YRGS No TEST=TROE = — - DA CMD28 -
» GPU GPIO 8 ' THERM ‘ — NoGPUGPIOS _ VARE_BASE=TRUE = NC_FBC_CMD28 - _ TP_FBC VD28 o
U GPOo " FAN_PWM ; = %73355-30 o NO_TEST=TRUE Unused | 2C Buses VARE_BASE=TRUE NO_TESTETRUE —
VEM VREF — VAKE_BASESTRUE NO_TEST=TRUE
w GPUGRLO 10 : = : =R TROE e o o o o0 NC GPU 1 2CA SCL _ GPUI12CA SOL .
GPU GPI O 11  SLI_SYNC o GPU VCO?E VI DO VARE_BASE= NO_TEST=TRUE — NC GPU ROM CS L _ — GPU ROM CS L 70
’“ ‘ ‘ = WAKE BASESTROE oD ™ NC GPU I2CA SDA _ GPU 12CA SDA 2 NEREFHGSROMESCLK NO_TEST=TRUE —  Gpy_ROM SCLK )
» GPU_GPIO 12 AC DET _ aPU VOORE VI DL o VARE_BASE NO_TEST=TROE — NERESOSERORPES| NO_TEST=TRUE — Gpyy ROM_SI o
GPU GPI O 13 . PWRCTLO | _ Ng:Equcoat RE VI D2 ies i i NETEPUTROMSSO NOTESTEIROE — GPU_ROM SO o
7 — WRKE BASE=TRUE oo 72 " Izégs ties into ISII\/Bus conne_cil ont paged) VARE_BA TR NO_TEST=TRUE —
. GPU GPI O 14  PWR_CTL1 ' o aPU VCCRE VI D3 - requires pullups even i not use o
; ; = RkE BAGESTOE o NG s No TesToTRE L CSYNC =
. N&m%%&%% NO_TEST=TRUE — GPU_R2 5
Config Straps N e v RO TESTETROE = -2 "
s =PP3V3 _GPU M O %EBETRLE NO_TEST=TRUE — GPU_B2 S
NC_GPU_H2SYNC __ _GPU H2SYNC 7
“MARE_BASE=TRUE NO_TEST=TRUE — -
VRAM_SAVBUNG VRAM 8M | VRANVB NO STUFF NO STUFF| NO STUFF| NO STUFF NC_GPU_V2SYNC _____ GPU V2SYNC 7
R8720') R8722'| R8724! R87120§<1 R8728') R8729') R8730" R8731'| R8732! NC; “‘L*VDS;SE‘URLSATAP . NO-TESTETROE — VDS U DATA Pes
. . <3> — <3>
% % % % % % “MARE BASE= = — 2 e
1 180 1 130 R, 18 1 180 5% % 5% 1 180 HDCP Support - PASE=TRUE NOLTEST=TRUE
WEL WEL MR MR MR, N‘a E5, N‘a E5, N‘a AR PP HocP NCLVDS UDATANGS> = LVOS U DATA NeB> oo
Supported straps: c8770 NC LVDS L_DATAP<3> oTESTeTRoe—LVDS_L_DATA P<3> .
RANCFGD » _GPU M OB_D<0> - =PP3V3_GPY HDO 0. ‘wf NC LVDS L_DATAN<3> - — LVDS_L_DATA N<3> -
RAMCEGL . GPU M OB D<1> HOCP ‘h “MARE_BASE=TRUE NO_TEST=TRUE —
RAMCFG2 » _GPU M OB D<8> R8770" of CRITICAL|  20% TP _GPU M OA CLKOUT_P — GPU M QA CLKOUT_P 70
RANCFG3 » _GPU_M OB_D<9> 10K HDCP EM = B oL M ON —
3G O_PADCFGD » _GPU_M QA_D<6> B Voo P GPU M OA CLKOUT_N — GPU M OA CLKOUT N o
3G O_PADCFGL 7o gu M QA D<8> 205, lgolJOSQZJZI(})m Tﬁmg?a%tmlo« CTL3 __ GPU M QA CTL3 o
3G O_PADCFG2 » _GPU_M QA_D<9> “Sacor- DM Q8 —
3G O PADCFG3 . _GPU_M OB_HSYNC n@yGPU 12CH SCL 6lsa. 5 N7 ToRS M O DE — GPU M OA DE 0
PEX PLL_EN TERM 1 gg ma §2> ey GPU_| 2CH SDA 5 |spa TP GPU M QA D<5.. 2> — _GPU M QA D<5..2> o
0 > ? > BASES TRUE— —
s(uBBIVEIS\JDoR PRESENT) HDCP &Ne TP GPU M OA D<7> — GPU M QA D<7> -
O VRAM_HYNI X| NO STUFF| VRAM 16M VRAMA R8771: NC_2in No L T“,f‘%?(j&,\;,'gwll 10> ~ GPU M OA D<11.. 10>
PClI _DEVI D<3. . 0> R8721'| R8723'| R8725'| R8727* R8733* 10K o BASE=TI n — = = N °
10K 10K 10K 10K 2.2K < TP GPU M o« HSYNC __ _GPU M QA_HSYNC 70
M:lgoé‘? M:lgoé‘? M:lgz\l} M:lgz\l} #4522 _MRRE_BASE=T! - o -
i, b5, b5, b TR GPUM o« VSYNC — GPU M QA_VSYNC 70
TPGPUM(BCLKIN — GPU M OB_CLKIN o
T MARE_BASE=T! —
= TP GPU M OB _CLKOUT P — GPU M OB _CLKOUT P 0
Straps not supported: n 70 s =PP3V3_GPU M O = TP; JZGPUSEM CBzUE CLKOUT N __ GPU M OB _OLKOUT_N .
AV g M o NO STUFF P GPU M B CTL3 _ GPU M OB CTL3 o
SLOT_CLOCK CFG M OA_ - R8734'| R8735') R8736'| R8737* TP GPU M OB DE _ GPUMOB DE
PCl _I OBAR M OB_ 2. %é 2. zgk.ﬁ) 2. %é 2. zgk.ﬁ) MARE. BASE=TRUE = ™
BARZ_SI| ZE M OB PR PR PR PR TRt (B D22 = CPUMOB D<2> "
PCl _DEVI D<4> M OB_ 4023 4023 4023 4023 TP GPU M OB D<7..6> — GPUMOB D<7..6> o
PCl _DEVI D3 » GPU M OB D<11> RS TR =
PCl _DEVI D2 » GPU_M OB_D<3> Th SR M OB D<10> — GPU M OB_D<10> 70
PCI _DEVI D1 » GPU_M OB_D<5> TP GPU M OB VSYNC — _GPU M OB_VSYNC 70
PCl _DEVI DO - GPU M OB D<4> MARE_BASE=TRUE —
; . . | EPD _ 2
Anal Og Vl deO MJX TNDS Bac kdr ive Pr ot ecti on %K%:TRLECLK P NO_TEST=TRUE — GPU L FPD CLK P
NC GPU | FPD CLK_N — GPU IFPD CLK N 2
“MARE_BASE=TRUE NO _TEST=TRUE —
., =PP3V3_GPU_VI DEOMUX c8700 CRI Tl CAL Unused d ocks
GPU VGA R 0. 1UF B790
7 D b }ﬁ SI'23050S 1 _GPU XTALSSI N
o - GPU_VGA G aw | , =PP3V3_GPU_TMDS =PP3V3_SOGPU_TMDS_FET , » —GPU XTALOUTBURE
or 72 rmy. GPU_VGA B SR & = S
10K
R8740'| R8741'| RB742* 2 e o s eeuTvcvea R o ‘R8790 . 1%;/5
Pl ace Rs 50 A 0 3 SZAU87OO g 9 iz
near N{:lé M:ujsgv M:ujsgv N t %"mw 4025
ab2, abl, 5 s Q be[ 7 GPU TV_Y VGA G om0 o B2t
6 ls2B Q
11 Jsic g ol GPU TV COMP_VGA B gy or GPU_TMDS_PWREN_L =
= 10 |s2c
Dbl 12 NC
14 Is1p G:)
GPU TV _C 13 Is2p INLL . GPU VGA EN L ., U St r apS
mave The | ENLDLS SYNC_NMASTER=MB8 SYNC_DATE=08/ 02/ 2007,
72 - GPU_TV_Y PAD QD 1R8700 s o
o 10K NOTI CE OF PROPRI ETARY PROPERTY
or 7 oy GPU_TV_COVP 5 i
yé—lﬁ‘év PROPERTY O ASPL ECMPUTER I NG THE | POSSESSaR "
R8743'| R8744'| RB745' D REREES Yo Fh GATY :
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Power aliases required by this page:
- =PP1V8_GPU_I FPX

- =PP3V3_GPU_I| FPCD_| OVDD

- =PP3V3_GPU_DAC

Signal aliases required by this page:

( NONE)

BOM options provided by this page:
( NONE)

Sum of peak currents: 240mA 8800
.=PP1V8_GPU | FPX FERR-220- OHM 20mA peak per diff pair
\ LYY Y L2 160mA peak for all pairs PP1VS GPU | EPAB | OVDD F
0402 N N_I:—\\%DTI-O:S 2 mm
C8800 C8801:  C8803: AGEST 8
4. — 0. 1UF —— 0. 10F oM T
2 Rip Sie Us000
oY oY NB8P- GS- W A2
BGA
Pl ace at AF9 Pl ace at AF8 (5 CF 8
e AF9 || FPA_I OVDD IFPATXCL A o LVDS L _CLK P 7
AF8 || FPB_| OVDD IFPATXC LAY o LVDS L CLK N oD 7
L8805
FERR- 220- OHM 20mA K IFPA_ TXDO[ AH6 o LVDS L_DATA P<0> 74
2 0 pea PP]EI\/':‘ES GE%FJE%F;AB PLLVDD F A® || FpAB_PLLVDD | FPA_TXDO_LAE LVDS L_DATA N<O> 74
0402 K 2 AD9 || FPAB_PLLGND IFPA_TXDL AHB o LVDS L_DATA P<1> e
C8805 1 C8806 1 mi%A@v | FPA_TXD1_L LVDS L_DATA N<1>
4.7 0.1 | FPA TXD2| AJ8 LVDS_L_DATA P<2> v
(S:E%\n//l 2 ci ‘,\ﬁz » GPU_| FPAB_VPROBE o AVA || FPAB_VPROBE IFPA TXD2_LIyAK8 o LVDS L_DATA N<2> 74
603 402 » GPU_| FPAB_RSET AL5 || FPAB_RSET | FPA_TXD3| A5 LVDS L_DATA P<3>
1 I FPA_TXD3_LAHs o, LVDS L _DATA N<3> oD
= IFPBTXCLAKe _  LVDS U CLK_P oo
IFPB_TXC_LALY o LVDS U CLK N oo 74
L8810 ) )
—PP3V3 GPU | EPCD | OVDD FERR- 220- OHM 20mA peak per diff pair 1FPB_TXD4 AV LVDS U DATA_ P<0> 7a
° LYY Y 2 200mA peak for all pairs PP3V3 cPU IFPCD | OVDD F 1 FPB_TXD4_LIAVMe o, LVDS U DATA N<O> 7a
0402 ’ KN W DIFED- 4~ mm | FPB_TXD5| AMZ LVDS U DATA P<1>
C8810 : cg8ll C8813i ALY | FPe_TXD5_LiALT VB U DATA P30 D
4. 7UF Y 0. LUF IFPB_TXD6L AK6 o LVDS U DATA P<2> 7
e ci °/ I ci i | FPB_TXD6_L |-AK5S LVDS U DATA N<2>
i 2 i AOWT {Fpo. Tior| a3 LVDS U DATA P<3> rp .
IFPB_TXD7_LAL8 o LVDS U DATA N<3> oo
Pl ace at AD6 Pl ace at AE7
= AD6_|| FPC_| OVDD I|FPC_TXCL AV TMDS CLK P oo
81 AE7_|| FPD_| OVDD IFPC_TXC LA o TMDS_CLK N oot 78
FERR- 220- OHM 40mA K | FPC_TXDO[ AE2 TVDS_DATA P<0> .
2 pea P1V8_GPU_I FPCD PLLVDD F AALO || FPcD PLLVDD | FPC_TXDD_LIAEL TMDS_DATA_N<0> 7
0402 mﬁ;hﬂv FE8: 3 T AB10 || FPCD_PLLGND | FPC_TXD1| AFL TVDS_DATA P<1> s
C88151: C8816 1 IFPC_TXDL_LIAF2 o TMDS DATA N<1> 78
4. 7'2*‘"(,: p— 0. 1%%5 | FPC_TXD2|_AGL TNVDS DATA P<2> 8
25 CER\BﬁZ » GPU_| FPCD VPROBE o G | FpoD VPROBE 1 FPG_TXD2_LIAHL o TVDS DATA N<2> oo
603 0 » GPU_ | FPCD RSET o AH3 || FPCD_RSET
IFPD_TXAG GPU IFPD CLK P oD
L IFPDTXC LA o GPU IFPD CLK Ny 7
IFPD_TxD4[ AKL o TMDS DATA P<3> oo
Sum of peak currents: 390mA IFPD_TXD4_LAIL o TMDS_DATA N<3> oo 7
| FPD_TXD5|_AL2 TMVDS_DATA_P<4> s
L8820 | FPD_TXD5_L-ALL TNVDS_DATA N<4> .
» =PP3V3_GPU_DAC FERR- 220- OHM o oo Az S TNDS_DATA P<5> o
) 2 120mA peak IFPD_TXD6_LIAJ3 . TNMDS DATA N<5> o 7
0402
1 C8820 |1 (C8821 PP3V3_ GPU DACA VDD F AD10 |pacA VDD DACA RED AHIL o GPU VGA R oo
20-%7UF f— %} ot UF M R-REGR-W BH=o: m AGD |paca_| DUMP DACA GREEN_ AJ12 . GPU VGA G o
2 820 2 ghfm = DACA BLUE AHI2 o GPU VGA B oD
603 > GPU_DACA VREF AHLO |pacA VREF
883 » » GPU_DACA RSET AH9 |DACA_RSET DACA_HSYNC_AF10 o, GPU_VGA HSYNC oo
AK10 o GPU VGA VSYNC 78
FERR- 220- OHM = pACAVSY! - o>
1 2 150mA peak PP3V3_GPU_DACB_ VDD, V8 |pace_vop bace RED RS, GPU TV C o 7
0402 M&;;ﬂgﬁ 3. 32 Th V7_|DACB_| DUMP DACB_GREEN_T5 » GPUTV Y o
18830 [1C8831 DACB_BLUE|_T6 » CGPU TV_COW o>
45,7V = Oyt UF » GPU_DACB_VREF R5 |DACB_VREF
2 Q%;‘E%\h’,. 2 };M » GPU_DACB_RSET R7_|DACB_RSET DACB_CSYNC|_US _»_GPU CSYNC oo
603 402
NO ssThJBF . PP3V3_GPU DACC VDD F AD7 |pacc, VoD bAcc ReDl AFS o GPU_R2 o
32 T AGH A GPU R ,]
FERR- 220- OHM = NEESSYRPTH=0. 25 mn PACC.) DLhve s ™ U2 @@ "
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6.2% 2 2 %}f 2 %}f 2 %}f 2 %}f ML lvDD4 g vssa L1 6.2% 2 2 %}f 2 %}f 2 %}f 2 %}f ML_|vDD4 g g vssalua ( )
603 402 402 402 402 M2 vpps S B vsss| L12 603 402 402 402 402 M2 fypps QL vsss| L12 BOM opti ons provided by this page:
V2_|vpps i 8, vsse| V3 V2_|vpDe i 8, vsse|_V3 ( NONE)
€L Vi1 \vpbp7 § Vvss7[ V1o €L V11 \pb7 § VSS7| V10
K1 |vDDAO g Q  vssaol J1 K1 VDDA g Q vssaol J1
K12 |vpDAl ; 2 VssAll J12 K12 \vpDDAL & 2 VSsAL| J12
N
NG T Y S i N T M S N
1 }uF 1 o/’LuF Al2 lvpDQL 2 VSSQL| B4 0. uF Q}UF Al2 vpDQL 2 VSSQL| B4
—;z Y T ggg alvobe S vssqe| B9 T g YT zgg Cl vobe o vssqe| Bo
202 202 [ZH\V>'s'e:] vss@| Bl2 285 285 4 VDB vssqs| B12
Connect to designated pin, then G\D U8500. J1 UB500. J12 C?; xﬁ xzzg '; Connect to designated pin, then G\D U8500. J1 UB500. J12 C?; xﬁ xzzg ';
1675 00 0 0 =PP1VB_GPU FB_VDDQ = EL \vDDGs VSsQs) Do 1675 00 00« =ZPP1V8_GPU FB_VDDQ = EL_\voDGs VSsQs D9
‘ l E4 \vDDQ7 VSsQ7| D12 ‘ l E4 |vDDQ7 VsSsQ7| D12
VRAMB VRAMB | VRAME | VRAMB | VRAMB | VRAMB | VRAMB %o |YOP® VoS- 2 VRAMVB VRAVB | VRAMB | VRAME | VRAMB | VRAMB | VRAMB |00 vesee 2
C9220 1 109221 109222 |1 C9223 |1 09224 |1 C9225 |1 09226 3-522|Voo® Vs cl C9270 1 109271 109272 1 09273 |1 09274 |1 C9275 |1 C9276 352 |voow vss| 6L
105@ O AUF =0 TuF -0 fuF —— 0. TuF —— 0 fuF -0 1dF 2 33."?3? xzzgfi L2 four O AUF =0 tuF o fuF 0. 1uF —— 0 fuF -0 iuF 2 33."?3? xzzgfi L2
6. 3V 6. 3V
535 T —F %%2 2 %%2 2 %%2 2 %%2 2 %%2 2 %%2 NL_lvDDQ12 vssQi2| P1 Be 2 —F %%2 2 %%2 2 %%2 2 %%2 2 %}2{ 2 %}2{ NL_vpDQL2 vssQi2| P1
N4_|vDDQL3 VSsQL3| P4 N4 \vDDQL3 VSSQL3| P4
= o N9 \vDDQ14 vsSsQLal P9 ¢ = o N9 lvDDQ14 VSSQL4| P9 ¢
= N12 |vDDQ15 VSSQL5| P12 = N12 \/DDQL5 VSSQL5| P12
RL |vDDQL6 vssQie| T1 Rl \vDDQL6 VsSsQLe| T1
R4 \vDDQL7 VsSsQL7| T4 R4 |vpDQL7 VSSQL7| T4
R9_vDDQ18 VSSQL8[_T9 R9 |vDDQ18 VSSQL8|_T9
R12 \vDDQL9 VSSQlo| T12 R12 |vDDQL9 VSSQig| T12
V1 \/obpo V1 |vDDQeo
1o VDDQR1 = 19| VDDQR1 =
o [T FB B2_VREF Hl |VREFO o [T FB B3_VREF Hl |vREFO
o > FB_BO_VREF H12 |VREF1 o [T FB Bl _VREF H12 |VREF1
CRI Tl CAL CRI TI CAL
oM T oM T
g o FB_B_MA<O> . Ka U9200 Dw| E3 FB_B_DOM L<1> (1o g0 57 57 iy FB_B_MA<O> . Ka U9250 ©ow| E3 FB_B_DQM L<5> o o0 o0
o g1 D> FB_B MA<1> M2 FBGA pML|_E10 FB_B L<2> o g9 87 87 D> FB_B MA<1> > 2 FBGA pmiL|_E10 FB B L<6> 67 69 87
o o7 oy EB_B_LMA<2> > K3 (1 CF2) pwl MO FB_B L<0> o7 00 g7 g7 [y BB UMA<2> > K3 (1 CF 2) pwe| NO FB_B L<7> o7 60 87
o o my FB_B_LMA<3> o wm ¥ g ove| N FB B DOM L<3> mor oy o) oy FB_B_UMA<3> o w ¥ g ol N o FB B DOML<4> ree o
o oD o Lkt Tels Eh L ofe T mnmoe oo DDERE UM S o s 20 e Tmnmur o
o D oo —>—HLL B ¢ pai| B3 FB B 12> A —»—Hil1 B ¢ pai| B3 FB B 42> P
o g7 [T _» KiO . EB B 9> 76 59 & TR MA<6> _» KO . EB B 41>
FB_B_NMA<7> Lo S| — o7 oo e FB_B MA<7> Lo S| = — o7 60 o7
0§ M —-> N G s FB B DQ<10> GBS o7 69 o7 [ —> N FB B 45> 67 69 87
o & oy _EB_B_MA<8> e KI1 g ™ bs FB B 13> 76760 51 ry-EB_B_MA<8> » Ki1 g ™ bes FB B 43>
o g7 m>_FB_B_MA<9> DEERY b | PeE 70 0 g [y FB_B_MA<9> DEEY B | PH-E o7 00 7
&7 M —> | E: FB B 14> & M —> . DB|_F: FB B 46> 67 69 87
o g [y FB_B_MA<10> ) a2 b® FB B 15> 7 60 g7 Ty FB_B_MA<10> ) a2 FB B 47>
o FB_B MA<11> 4 Q% DQ5|_E2 o FB_ B MA<11> >~ o 3 DQs|_E2 o7 6 87
* g7 [T - 7| wle FB B 11> % 87 D -»> 27 | o= FB B 44> o o0 o7
o & mmy FB_B _CKE >t S o@len FB_B 18> "6 0 ¢ oy EB_B_CKE " S  oelen FB_B_DQ<49> o7 0 07
o0 o7 [T FB B CLK P<0> 111 DQo|_B10 FB B 17> 57 69 67 [T FB B CLK P<1> - J11 D|_B10 FB B 50> 67 69 87
o0 o7 oy EB_B_CLK_N<0> _»J10 DQLO|_Cl11 FB B 19> o7 00 o7 - EB_B_CLK_N<1> _»J10 DQLO|_Cl1 EB_B 48> 67 69 87
o o my FB_B_CS1_L > Fo baui clo o o FB B DOS16> o0 o o FB B _CS1_L > Fo a1 clo o o FB B DOS51> o oo or
o g oy FB_B_VE_L DT por2| E11 FB_B_DQ<21> 70 00 g7 [ FB_B_VE_L T bar2| E11 FB_B_DQ<52> i
o 57 TR EB_B CAS L »  F4 D3| FI10 o o FB B DQ<23> GO g N EB_B CAS L > Fa D3| F10 o 4 FB B DQ<55> CBD> &7 69 o7
o g omy FB_B_RAS L > i bqua| F11 o o FB B DO<20> 5= oo gy o FB_B_RAS_L D™ bQual_F11 FB_B_DQ<54> -
FB B2_ZQ AL L pais| _alo FB B 22> 67 69 87 FB_B3_ZQ A4 L pqis| _Glo FB_B 53> 67 69 87
FB B2 _MF o A9 [ DQL6 1 FB B 2> 67 69 87 FB_B3_M- o A9 ™ DQie 1 FB B 63> 67 69 87
FB B2 SEN  va baL7| L1 FB B 1> o7 a0 87 FB B3_SEN w4 baL7| L1 FB B 58> o7 60 87
o g7 oy FB_B_DRAM RST > V9 |RESET DQI8| Ni1 ES g 8> 70 60 g7 ry-FB_B_DRAM RST > V9 |RESET DQI8| N1 ES g gé> o7 69 87
DQLY > 67 69 87 DQLY > 67 69 87
v an 2 8 B s aEm | EMTIERRS ® anfaemme < omm | M RRERR @i
o o7 O «——DL0JRDOSL ooe1| 1 FB_B 4> AR o «——D10_jRDOSL bee1| R1 FB B 56> o7 6 a7
o o7 or FB_B_RDQS<0> <« P10_|RDGS2 EB B | 5> a7 69 67 FB_B_RDQS<7> - PL0_|RDOS2 e cos
o o com FB_B_RDQS<3> - P2 |ROCS3 b2 Tid o or oomy FB_B_RDQS<4> . P2 |Ro0S3 b2 Tl o o FB B DOX60>  rmyorooor
- - L bpes|_T10 FB B 3> o o ar Q== - L pqes| _Ti0 FB B 57> 67 60 87
o0 o7 [T ES_E_V\DCS<;> > D2 DRSO [ DR4 M o o ES_E_&%;D B o %9 o7 [Ty ES_E_V\DCS<2> > D2 VOGS0 D4l M o o ES_E_&%S> GBS o7 69 o7
69 67 WDQS<2> D11 lWpQs1 DR5| L > 87 69 67 WDQS<6> _» D11 MpGs1 DRS| L3 o o DQ<39> >
o o1 % FB_B_WDQ5<0> P11 OS2 boes| N2 FB_B_DQ<29> i % FB_B_WDQS<7> DT S s FE B DO<37> . GDDR3 Frane Buffer B (Bot)
o o7 y-FB_B_WDQS<3> > P2 \WDGs3 DR7| M3 o o ES g &gé> T o e o y-FB_B_WDQS<4> > P2 lWQs3 DR7| M3 o o ES g &g?ﬁ D o o v | SYNC_MASTER=MB8_M_B_VRAMSBSC _DATE=06/ 19/ 2007
o5 FB_B_BA<0> - B0 3 D28 2o p FB B DO80> _rmyer s FB_B_BA<0> > 0 3 b8 z o7 oo 7 NOTI CE OF PROPRI ETARY PROPERTY
. FB B BA<1> & @ | 2 beo| 3 EB B D<25> ol O FB B BA<I> > & e bcpol K3 FB B DQ<32> o7 00 o7
"} o FB_B_BA<2> o t0 fae oce0) 12 o b baaos oo trmy FB_B_BA<2> BT b0l 12— EBB-DII22 @D e FREAL RO, o8 COMAIED RN e HEGEBSERET
§ M > L beil T3 FB B 27> g'ee 8 D > | bgeil T3 FB B 33> o7 60 87 AGREES TO THE FOLLOWNG
NC J2 |RFUL NC J2_ RFUL | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
NC 13 [rFw2 NC 13 |rFw2 Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
e e d} APPLE | NC. SCACE =T o3
L = e 76 89

8 7 6 5 4 | 3 | 2 1




1. 8V Frane Buffer Regul ator

s =PP5V_S5_P1V8FB

s =PPVIN_SO_P1V8FB

09310'1: : C9300 C9303l
) 1 1
J;gg’z 2208 1R(?300 3 63@
o e v égf
= ° 2402 E D2- LF
PP5V |S5 GPG cc
M%E&W FEB: Bs T
C93021 s o 1 C9309 s~
220 L 0. 220F
i g(** U9300 199 CRI Tl CAL
e | SL6269BCRZ 2 xR J :D @320
mi CRITI CAL = A L\L/ISNFEBWLEJ)%-i: m 4 — g\l\mzl} }zollzj\al
. =P1V8_SOGPU_EN PLVBEB_ESET 7} FsET MR BIES: 56 s PRo2SH-
| alen poor|ts [ WR-REYE_ VY BTFER: 28 aE 1. 004 22A
3| Fcom PHASE| 15 PIVBFB PHASg ‘ 1YY Y L2 - =PP1V8_S! GPU_RE(\;/ ut 1 8v
. =P1V8 SO0GPU PGOOD 16| pcOOD | SEN|9 " | HLP2525CZ- SM < > CRI TI CAL ou = .
9306 P1VBFB_COWVP 5| cowe LGM—‘ %\%?Eggﬁ SEE% f%ggzlé’ ‘ . R92320%1 1 &;?UFF 1 09340 109342 10A max out put
C9310§ 1301k R9308 9307 1 P1V8FB FB 6|rs o How M':lgg; - 0/0047‘”: 4 Jé,(g)aup - 3300F
o %’}E}é’ 49. 2K 68RE alvo B %02 b | ORITICAL 255, 2 fo 2398
S P Hoow 8o T TR — 321 PlVBFB FBRC | =25 | onrcaL
2402 265 ol P1VBFB LG 4 Ji Eb o
P3V3S5_COWP_R W N-RENR -V BFEES. 35" i 38567 Co341 1934
3081 AAe Y SiaN R
680PF <Rb> Sop X8 2 2 poby
| RO322" A g v
0 XV300 %f%T
402,
GND_P1VBFB_SGND 1 % 2
Vout = 0.6V * (1 + Ra / Rb)

1.8V FB Power Supply

SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ APPLE COVPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
Ci( APPLE | NC. e =T =
) . 77 89
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7

| 6

4

2

o7 72 > TVDS_DATA_N<0>

TMDS Fi

(Place close to GPU)

| tering

(Place close to connector)

« =PP3V3_GPU_VGASYNC

VGA SYNC Buffers

o7 72 ry— TVDS_ DATA_N<5>

« =PP3V3_GPU TNMDSBI AS

1% 1/ 16W M- LF 402

o0 B Fown

1210- 4SML
m 4 TMDS DATA F_N<5> 54
_2(YYY 3 _ TMDS DATA F _P<5> , 4

PLACEMENT_NOTE=P| ace cl ose to connector.

o 72 [T TMDS_DATA_P<5>

ANALOG FI LTERI NG

PLACE CLCSE TO CONNECTOR

SYNC_MASTER=( MASTER)

SYNC_DATE=( MASTER)

PROPERT: AP
AGREES TO THE FOLLOW NG

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PLE COVPUTES

INC. THE POSSESSOR

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

NO STUFF| CRIT] 9|_
= VDS R9462l ! R b%\ﬂ
° M_@J_Ti?:l AS o 0/ | 90 12%3;:}HSM10NA PLACEMENT_NOTE=P| ace cl ose to connector.
= M:lé LYY Y4 TMDS DATA F_N<O> 144 1—15 MggvHCicos R9450
o6 . s anaL_ncoeL=endRP2 | — U9450/% = VGA VSYNC R 1,33\ 2 VGA VSYNC nu o » ormy GPU_TV_COVP_VGA B VGA B 11 .
il | or 72 GPU_VGA_VSYNC 5% (DACB TV COWP)
0. 01UF —— _2(YYY L3 _ TMDS DATA F_P<0> , 4 [ans Tow VGA_TERM FI LTER|
cég}\zln 2 : PLACEMENT_NOTE=PI ace cl ose to connector. Cg4159 1 3 402 R941%(0)1 CRI TI CAL 1 Cg344F0
, B T % f— 151
4 C;g:/ . M:_lé'\gv s FL9440 4 A g""
o7 72 [y TMDS_DATA_P<0> ‘ 0%’ 402, N
o 72 > TVMDS_DATA_N<1> ‘ o n o GPU TV_Y_VGA G 6 i b 3 VGA G 14 s
‘ xR T'éA = VGA_TERM FI LTER 7 F H 2 (DACB TV V)
- , 1
s =PP3V3_GPU_TMDSBI AS B | - w 4SMLOI\/A Rg41%% . FL L% ) . 0934%1
- ‘ m 4 TNDS DATA F_N<1> 04 . =PP3V3_GPU_VGASYNC M:lég; 210M2 - 5@5’%
NQ STUFF j— 402 MEA2010P- SM 2 sM
466 1 | [ 5 %
0.01UF —— ! m 3 TMDS DATA F _P<1> PLACEMENT_NOTE=P| ace cl ose to connector.
0% 7o o0 = _— GPU TV_C VGA R, Ll VGA R 0
0%5}\2’,, 2 1| PLACEMENT_NOTE=P| ace cl ose to connector. 1 h&;évHCl@f; R934:3’51 EVGA_TERM_FI LTER (DACB TV ©
| 4514 = VGA HSYNC R 1 2 VGA HSYNC R94421 1
= ‘ o 72 > GPU_VGA HSYNC| 2 1945 M:Slo/g}év 150 09%494;1:2
| 2 0 Y%
o 72 oy TVDS_DATA P<1> 9451 1 s M:.lgé}@’ N g&iM
o 72 [T TVDS DATA N<2> ' S TUE 402, 55
: %g%z
. =PP3V3_GPU_TMDSBI AS ‘ gocgg&%om a6y 1
— ) 1210 4SM1 -
NO STUFF ‘ m 4 __TNDS_DATA F_N<2> 14 L
470 1 | [—
AT |2/ \3_TNDS DATA F P<2> .. DVI | NTERFACE
055*5" 2 ! PLACEMENT_NOTE=P| ace cl ose to connector. . .
4 ! DVI DDC Current Limt
= 1% 1/ 16W MF-LF 402 ' (55mA requirenent per DVI spec)
o 2 r—IMDS_DATA,_P<2> CRI TI CAL Ry oA I'sol ation required for DVI->ADC Adapt er
! F9410 D9410
400- OHM EM . .
' 0. 5AI\/P- 13 2V SOD- 123 -
R9472 » =PP5V_S0_DVI _DDC 1 2 _PP5V_SO DDC 1]]2  PP5V S0 DDC PULLUPS GPU Isolation / Level -Shift
gg S - - 2 B
o 72 > IMDS_CLK N , 1 /\/?A/Z ' TMDS CLK_ R N T L SM LF Ma&ﬁ%svmﬁﬁg_ w1 VOLTAGE=5V BO530WKE VAL TAGESSV m s =PP3V3_GPU_DVI
ESl Tordd,
» =PP3V3_GPU TNDSBI AS 1 ! ‘ .
R9474 7 e 9410 : R9410* 1R9412
9 ‘ 47K 4 7K 1R9420
M:lé 4 \ L 1YY L4 _ TMDS CLK F_N 75 58 0. 01%%77 CRI TI CAL Ngg %mw N
e CLF %
SI GNAL_MODEL=EVEIY 2 ' — CERY 2 Q—|111%?—4R99302- AE b5, ,402 ZWOOZ% Y-F 16w
| _2(YYY L3 TMDS CLK F P - £ RT- TH- DVI R9411 SOT- 363 2402
NO STUFF | PLACEMENT_NOTE=P| ace cl ose to connector. 33 31 1/@(\:/({/2 DVI DDC CLK 3 TZSTS a GPU DVI DDC CLK o
R9475 ‘ 5%
= s 473 | w 1 TMDS_DATA_F_N<0O> v/ TVDS_DATA F_N<2> ookt 'R9421
1% 1/ YoW WE- LF 402 R90 3 . ° TMVDS_DATA _F_N<1> 10K
or 2 > TMDS_CLK_P LAMN, 2 TMDS CLK R P ... TNDS DATA E P<0> 18 5 TNDS DATA F P2 - o s 9411 isw
15_1/?9 ‘ . 10 TVDS_DATA E_P<1> 1 u TO0pF 0413 ZWOOZ% XF 2402
40 ! T
| 11 2 %M 100 (
6
w2 oy TVDS_DATA_N<3> ‘ w o TMDS_DATA F_N<5> 20 a TMDS DATA F N<4> ., u LAM 2 DVI _DDC_DATA o] B Ts/a GPU_DVI _DDC DATA rmy »
| CE?&?@ 12 TIVDS DATA F_N<3> ;44 M:lé'\év
_ ‘ w 7 TMDS_DATA_F_P<5> 2y 5 TMDS_DATA F_P<4> 544 402
» =PP3V3_GPU_TMDSBI AS ‘ 90 2 4SML0NA ”s é3 B\/NDS| DATéLIE ;<3> 78 8
m VDS - ooc 1 1]
NO STUFF ‘ LT te TMOS DATA E Ne3> 1 (PPEV_S0_DDC) %’(ﬁ;lps R9422
478 1 ‘ — w1 TMDS_CLK F_P 23 7 DVI _DDC DATA R — &Y %414 s i
0.01UF —— © o 2(YYY L3 TMDS_DATA F_P<3> ;4 15 2 %m 2N700200 X- F S YE}EEV
céé‘h’,. 2 ' | PLACEMENT_NOTE=PI ace cl ose to connector. s IMDS CLK F N 24 8 VGA VSYNC 76 88 R%g'(:)l‘l —L 2
402 | 16 DVI _HPD R 1 2 DV|_HPD s o] £s)a GPU_HPD o
= ; ‘ w0 VGA B s a VGA R o 00 Ty
o 72 rmy_ TMDS_DATA_P<3> Do VASWMRLR s02 | VoA HEYNG cd A vor G 402 12R(<3)K4 15
! 88 78 ® 78 88
o 72 [ TVDS_DATA_R<4> : S <7 vonvermtcomw | v rema oo 94141 = Fhew
=PP3V3_GPU_TMDS! ‘ CE?&?@ R9445 34 32 RO443!| RO444* 100RE, — 25/5'2L R9416
» =PP3V3_GPU TNMDSBI AS .| 90 M 4SMLOI\/A 150 150 150 CEE*\BﬁZ 2« DVI _HOTPLUG DET 1 2 L
‘ 10 200 200 e
m 4 - 2 = 1
N&%%'EF ‘ TMVDS_DATA F_N<4> b5, 514- 0278 b2, b5, PO
1 | [
0. 01l —— . 2(YYY 3 TMDS DATA F_P<4> .4 T
i 2 , | PLACEMENT_NOTE=Pl ace cl ose to connector. =
402
‘
= I
o 7 T'\/DS DATA P;4> 1% 1/ 16W MF- LF 402 ) -
= | DVI Di splay Connector
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
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Left ALS Connect or Top- Case Connect or

s _=PP3V3_S3_TOPCASE

» _=PP3V42_ G3H LI DSW TCH
CRI TI CAL CRI TI CAL
J9630 J9600
BV 4 Q5002965020
5 =PP3V3_S3_LTALS ,,
O w015 o SMC_LID L 2 SMC_ONOFF_L .
1 | TI CAL
KBDLED RETURN 5 6 USB_BT_N
2 ALS GAI N T s ?L96OO s QT = s B> 2 =
: LTALS ouT am’ 4TI, B0V o com_KBDLED_ANCDE ’ 8 USB BT P o 25 o0
‘ + =PP5V_S3_TOPCASE : [ VY Y L4 PP5V_S3 TOPCASE_F 11 12
o — M NERENR-W BTEES: Sim 13 12 =1 2C TOPCASE SDA gy 0
> 1 =
460 | R =~ u e T TN
518S0469 — M N-NECK_W BTH=0. 2mm &> 19 gf NG
Whi te col ored version of 518S0369 L
is 516S0412
RCLAMP0502B
s =PP5V_S3_I R
« =PP5V_S0_HDD PLACEMENT_NOTE=PI ace FL9660 cl ose to J9660
CRI TI CAL | T clé;@
J9660 C9661
) QT500206:1020 10545V MA 0. 0047uF
PL;AC:EI\/ENT_NOTE:PI ace FL9665 cl ose to southbridge s , = SATA A R2D UF N 1 } LZ SATA A R2D_C N (s o0
%‘5 C9665 3o ot = SATA A R2D ﬁmf 3 C9660
90- GHIA, L0MA 0.0047uF 5 6 = SATA A R2D 5 s GRY 0.00470F
SATA A D2R P 1(Y Y Y4 ~SATA A D2RUEP 2 7 8 2 TS saTA A RED_UE_P 1|2 SATAARNDCP qmus
02 22 (QOT} Jobe s SATA_A_D2R C P 9 10 USB IR N B e 10bs
[— C9666 % « SATA_A_D2R C N 11 12 USB_IR P 26 52 %V
, . 0-00470F GM 13 14 At 32
v o SATAADPRN 2 VY Y VL2 c\rp po boR UE N 214 \ .
i 15 16 SYS_LED ANCDE (a6 PLACEMENT_NOTE=PI ace C9660 cl ose to southbridge
% 17 18 PLACEMENT_NOTE=PI ace C9661 next to C9660
RM 19 20
402
PLACEMENT_NOTE=PI ace C9665 cl ose to J9660 A S0,
PLACEMENT_NOTE=PI ace C9666 next to C9665 51650412
NOTE: SATA _UF_ nets cross DDR2 signals and
pi ck up significant noise. Conmon-node chokes
are to renove this noise from SATA signal s.
Proj ect Specific Connectors
SYNC_MASTER=( M69_SYNC)  SYNC_DATE=08/ 24/ 2006
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT APPLE COVPUTE I'NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SIZE DRAW NG NUMBER REV.
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e 79 89
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4

FSB (Front-Si de Bus) Constraints

PHYSI CAL_RULE_SET LAYER &L%E%HE 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
FSB_55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD
FSB_DSTB_55S * =1:1_Dl FFPAI R =55_0OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
FSB_ADDR * =3: 1_SPACI NG ? FSB_DATA * =3: 1_SPACI NG ?
FSB_ADDR2ADDR * =2: 1_SPACI NG ? FSB_DATA2DATA * =2: 1_SPACI NG ?
FSB_ADSTB * =3: 1_SPACI NG ? FSB_DSTB * =3: 1_SPACI NG ?
FSB_ADDR2ADSTB * =3: 1_SPACI NG ? FSB_DATA2DSTB * =3: 1_SPACI NG ?
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
FSB_COMVON * =2: 1_SPACI NG ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
FSB_ADDR FSB_ADDR * FSB_ADDR2ADDR
FSB_ADDR FSB_ADSTB * FSB_ADDR2ADSTB
FSB_DATA FSB_DATA * FSB_DATA2DATA
FSB_DATA FSB_DSTB * FSB_DATA2DSTB
All FSB signals with inpedance requirenents are 55-ohm singl e- ended.
Worst-case spacing is 2:1 within Addr bus, with 3:1 spacing to the ADSTBs.
Worst-case spacing is 2:1 within Data bus, with 3:1 spacing to the DSTBs.
DSTB conpl enentary pairs are spaced 1:1 and routed as differential pairs.
Desi gn Gui de recommends each strobe/signal group is routed on the sane |ayer.
Desi gn Gui de recomends FSB signals be routed only on internal |ayers.
NOTE: Desi gn Gui de does not indicate FSB spacing to other signals, assunmed 3:1.
NOTE: Design Guide allows closer spacing if signal |engths can be shortened.
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.2 & 4.3
CPU Si gnal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CPU_27P4S * Y =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML
CPU_55S * \ =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD
NOTE: 7 mi|l gap is for VCCSense pair, which
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | &I GHT Intel says to route with 7 m| spacing w thout
cPu_2TaL N =21 1_SPACI NG 5 specifying a target differential inpedance.
CPU_COWP * 25 ML ?
CPU_GTLREF . 2’ ML ? DG recommends at |least 25 mils, >50 nils preferred
CPU_I TP * =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

Most CPU signals with i npedance requirenents are 55-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4

CPU / FSB Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[—>ESB_cowmn ESB 55S ESB_COMMON FSB_ADS_L
[—EsB_cowmn ESB 55S ESB_COMVON FSB BNR L
[——EsB_cowmn ESB _55S ESB_COMVON FSB BPRI _L
—ESB_cowmN ESB_55S ESB_COMVON ESB BREQO_L

[ ESB_CcOWN ESB 55S ESB_COMMON FSB _DBSY L
[——EsB_cowmn ESB _55S ESB_COMVON FSB_DEFER L
—ESB_cowmN ESB_55S ESB_COMVON ESB_DPWR L
[—EsB_cowmn ESB _55S ESB_COMVON FSB_DRDY_L
[——EsB_cowmn ESB 55S ESB_COMMON FSB_H T_L
[——EsB_cowmn ESB 55S ESB_COMVON FSB H TM L

[ ESB_cowN ESB 55S ESB_COMVON FSB LOCK L
[>ESB_cowmn ESB _55S ESB_COMVON FSB RS L<2..0>
[——EsB_cowmn ESB 55S ESB_COMVON FSB_TRDY_L

[ FESB_CPURST L ESB_55S ESB_COMVON FSB_CPURST_L
[ ESB_DATA_GROUPO ESB_55S ESB_DATA FSB D L<15..0>
[ ESB_DATA_GROUPO ESB_55S ESB_DATA FSB_DI NV_L<0>
[ ESB_DSTE0 ESB_DSTBR_55S | FSB_DSTB FSB DSTB L_P<0>
o ESB DSTB 55S | ESB DSTB FSB_DSTB_L_N<0>
[ ESB_DATA GROUP1 ESB_55S ESB_DATA FSB D L<31..16>
[>—FSB_DATA GROLP1 ESB 55S ESB_DATA FSB_DI NV_L<1>
[——FESB_DSTR1 ESB _DSTB_55S | FSB_DSTB FSB DSTB_L_P<1>
— ESB_DSTB 55S | FSB DSTB FSB_DSTB L_N<1>
[ ESB_DATA_GROUP?2 ESB _55S ESB_DATA FSB D L<47..32>
[—FSB_DATA GROUP? ESB 55S ESB_DATA FSB DI NV_L<2>
[ FESB_DSTE2 ESB_DSTB_55S | FSB_DSTB FSB _DSTB_L_P<2>
— ESB_DSTB 55S | FSB DSTB FSB_DSTB_L_N<2>
> ESB_DATA GROUP3 ESB_55S ESB_DATA ESB D L<63..48>
[ ESB_DATA_GROUP3 ESB_55S ESB_DATA FSB DI NV_L<3>
[ FSB_DSTE3 ESB_DSTBR_55S | FSB_DSTB FSB DSTB L_P<3>
[— ESB DSTB 55S | ESB DSTB FSB_DSTB_L_N<3>
> ESB_ADDR GROUPO ESB_55S ESB_ADDR FSB A L<16..3>
[ ESB_ADDR_GROUPO ESB_55S ESB_ADDR FSB_REQ L<4..0>
[ ESB_ADSTEQ ESB_55S ESB_ADSTB FSB_ADSTB_L<0>
> ESB_ADDR GROUP1 ESB_55S ESB_ADDR ESB A L<35..17>
[—FSB_ADSTR1 ESB 55S ESB_ADSTB FSB_ADSTB_L<1>
> CPUIERR L CPU 55S CPU | ERR L

> CPUEERR L CPU 55S CPU FERR L

[ CPU_PROCHOT_ L CPU 55S CcPU 2TOL CPU_PROCHOT L
> CPU_PWRGD CPU 55S CPU_PWRGD

[ CPU_EROM SB CPU_55S CPU_| NTR

[ CPU_EROM SB CPU_55S CPU_NM

[ CPU_EROM SB CPU_55S CPU_A20M L

[ CPU EROM SB CPU_55S CPU _DPSLP_L

[ CPU_EROM SB CPU_55S CPU_| GNNE_L

O CRUINTL CPU 55S CPU INIT L

> CPU_EROM SB CPU 55S CPU SM _L

[ CPU_EROM SB CPU_55S CPU_STPCLK L
[ PM.THRMIRIP_L CPU_55S CcPU_2TOL PM THRMIRI P_L
[ ESBCPUSIP L CPU_55S FSB _CPUSLP_L
[ PM_DPRSLPVR CPU_55S CcPU_2TOL PM _DPRSLPVR

> (See above) CPU_55S CcPU_2TOL | \WP_DPRSLPVR
> CPU_BSELO CPU_55S CcPU_2TOL CPU_BSEL<0>

> (See ahove) CPU_55S CcPU_2TOL NB_BSEL<0>

[ CPUBSEL1 CPU_55S CcPy_2TOL CPU_BSEL<1>

> (See ahove) CPU_55S CcPU_2TOL NB_BSEL<1>

> CPU_BSEL2 CPU_55S CPU_2TOL CPU_BSEL<2>

— (See above) CPU_55S CcPU_2TOL NB_BSEL <2>

[ CPU_DPRSTP_L CPU_55S CcPU_2TOL CPU_DPRSTP_L
> CPU_GILREE CPU 55S CPU GTLREE CPU_GTLREF
—S—CPUCa CPU 55S CcPU_COVP CPU_COWP<3>
S—CPU_COWP CPU 27PAS CcPU_COVP CPU_COWP<2>
S—CPUCaw CPU 55S CcPU_COVP CPU_COWMP<1>

D CPu_caw CPU_27P4S CPU_CavP CPU_COVP<0>

S XDP_TDl CPU_55S CcPU_L TP XDP_TDI

[ XDP_TDO CPU 55S CPU | TP XDP_TDO

> XDP_TMG CPU 55S CcPU | TP XDP_TMS

> XDP_TCK CPU_55S CcPU_I TP XDP_TCK

[ XDP_TRST_L CPU 55S CPU | TP XDP_TRST_L

> XDP BPM L CPU 55S CPU | TP XDP_BPM L<4. . 0>
[ XDP_BPM LS CPU_55S CcPU_I TP XDP_BPM L<5>
— CLK_FSB 100D | G K _FSB XDP_CLK P

— CLK_FSB 100D | A K_ESB XDP_CLK N

> (ESB_CPURST L) | cpysss cPy I TP XDP_CPURST_L
[ CPU 55S CPU 2TOL CPU VI D<6. . 0>
— CPU 55S CPU 2TOL | \VP6_VI D<6. . 0>
[ CPU_VCCSENSE CPU_27P4AS cpy veesense | CPU_VCCSENSE P
[ CPU_VOCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
o CPU_27P4S cPu_veesense | | MWP6_VSEN P
— CPU 27P4S cpy_vecsense | | MWP6_VSEN N
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PCl - Express / DM Bus Constraints

PHYSI CAL_RULE_SET

LAYER ALLON

N LAYE%JTE M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SOURCE: Sant

Vi deo Si gnal

a Rosa Platform DG Rev 1.0 (#211
Constraints

12), Sections

7.2, 9.2 & 10.5

PCl E_100D * =100_0HM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
DM _100D * =100_0HM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
PCl E * 20 ML ?
DM * 20 ML ?

LVDS signals are 100-ohm +/- 20% di fferenti al

CRT & TVDAC si gnal
- 37.5-ohm +/ -
15% fromfirst to second term nation resistor.
15% from second terni nation resistor to connector.
CRT_HSYNC/ CRT_VSYNC signals are 55-ohm +/ -

- 50-ohm +/ -
- 55-ohm +/ -

i npedence.

15% from GMCH to first term nation resistor.

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Sections

si ngl e-ended i npedence varies by |ocation:

15% si ngl e- ended i npedence.

8.1 - 8.3.

PHYSI CAL_RULE_SET LAYER &L%E%HE 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
LVDS_100D * =100_cHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
CRT_50S * =50_OHM SE =50_OHM _SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
CRT_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 VEI GHT
LVDS * 20 ML ?
CRT * 25 ML ? DG Says 40 mi| spacing m ni mum
CRT_2CRT * 20 ML ?
CRT_SYNC * 25 ML ? DG Says 30 mi| spacing m ni mum
CRT_SYNC2SYNC * 20 ML ?
TVDAC * 25 ML ? DG Says 40 mi| spacing m ni mum
TVDAC_2TVDAC * 20 ML ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
CRT CRT * CRT_2CRT
CRT_SYNC CRT_SYNC * CRT_SYNC2SYNC
TVDAC TVDAC * TVDAC_2TVDAC

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[PEG R2D PCl E_100D PCILE PEG R2D P<15..0>
[ PCI E_100D PCIE PEG R2D N<15. . 0>
— PCI E_100D PCIE PEG R2D C P<15..0>
— PCI E_100D PO E PEG R2D C N<15..0>
> PEG 2R PCl E_100D PCILE PEG D2R P<15.. 0>
o PCI E_100D PCIE PEG D2R N<15. . 0>
— PCl E_100D PCOLE PEG D2R C P<15..0>
— PCI E_100D PCIE PEG D2R C N<15..0>
> DM _N\2s DM _100D DM DM _N2S P<3..0>

D DM _100D DM DM _N2S N<3..0>

> DM_s2N DM _100D DM DM _S2N P<3.. 0>

f— DM _100D DM DM _S2N N<3. . 0>

[ LVDS A AK LVDS_100D LVDS LVDS A CLK P

> LWDs A QK LVDS_100D LVDS LVDS A CLK N

[ LVDS_A DATA LVDS_100D LVDS LVDS A DATA P<2..0>
[ LVDS_A DATA LVDS 100D LVDS LVDS A DATA N<2..0>
[ LVDS A DATA3 LVDS_100D LVDS LVDS A DATA P<3>
[ LVDS A DATA3 LVDS_100D LVDS LVDS A DATA N<3>
OS—LVDS B AK LVDS_100D LVDS LVDS B CLK P
[O—LVDS B AK LVDS_100D LVDS LVDS B CLK N

[ LVDS B DATA LVDS_100D LVDS LVDS B _DATA P<2..0>
[ LVDS B_DATA LVDS 100D LVDS LVDS B_DATA N<2..0>
— | LVDS 100D LVDS LVDS_B_DATA P<3>
S LVDSBDATA3  |1VDS 100D | 1VDS LVDS B _DATA N<3>
> LVDS 1BG LVDS LVDS_| BG

[ CRT_TVO | REE CRT CRT_TVO | REF

> CRT_RED CRT_50S CRT CRT_RED

[ CRT_GREEN CRT_50S CRT CRT_GREEN

> CRT_BLUE CRT_50S CRT CRT_BLUE

[ CRI_SYNC CRT_55S CRT_SYNC CRT_HSYNC R

[ CRT_SYNC CRT_55S CRT_SYNC CRT_VSYNC R

> T ADAC CRT_50S TVDAC TV_A _DAC

> TV B DAC CRT_50S TVDAC TV_B_DAC

D TV.CcDbac CRT_50S TVDAC TV_C DAC

NB Constrai nts

SYNC_MASTER=T9_NOVE

SYNC_DATE=01/ 17/ 2007

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY

PLE COVKK%TER' INC. THE POSSESS

PROPERTY OF AP
AGREES TO THE FOLLOA
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE
111 NOT TO REVEAL OR

OR COPY I T
PUBLI SH | N WHOLE OR PART

OR

3

APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
SCALE SHT OoF
NOE 81 89

2

1




8 7 6 5 4 3 2 1

DDR2 Menory Bus Constraints Menory Net Properties

PHYSI CAL_RULE_SET LAYER ALLON ROUTE | 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 NET_TYPE
- ON LAYER? ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
« - _ - - - -
MEM 45S =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD MEM A LK MEM 70D MEM LK VEM CLK P<2..0> o
MEM 55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ MVEM 70D MEM CLK MEM CLK N<2..0> 16 a1
MEM_70D * =70_OHM DI FF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF > MEMLA CNTL MEM 45S MEM CTRL MEM CKE<1. . 0> 16 31 33
M CS L<1..0>
N N _ _ _ _ _ O MEM A _CNTL MEM 45S MEM CTRL VEI 16 31 33
MEM 85D 85_CHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHW DI FF 85_OHMW DI FF NEM A CNTL NEM 458 NEM CTRL MEM ODT<1..0> pe
> MMA QD MEM 55S MEM CMD MEM A A<14.. 0> 16 17 31 33
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET VEM A VEM 555 NVEM VEM A BS<2.. 0> oo
MEM_CLK2MEM * =4: 1_SPACI NG ? MEM_CLK MEM_CLK * MEM_CLK2MEM o MEMA D MEM 55S MEM CVD MEM A RAS L 17 31 33
MEM_CTRL2CTRL * =2: 1_SPACI NG ? MEM_CLK MEM_CTRL * VEM_CLK2VEM o MEMA MEMS5S MEM. MEM A CAS_L e
~ il ’ ~ ~ ~ oMM A QD MEM 55S MEM CMVD MEM A VE L 17 3 33
=3: 2
MEM_CTRL2MEM * 3: 1_SPACI NG ? MEM_CLK MEM_CVD * MVEM_CLK2MEM MEM_ A_DO BYTEO MEM 58S NEM DATA VEM A DO<7..0> o
MEM_CNMD2CMVD * =1.5: 1_SPACI NG ? MEM_CLK MEM_DATA * MEM_CLK2NVEM [ MEM A DQ BYTEL MEM 55S MVEM DATA MEM A DQx15. . 8> 17
MEM A_DQ BYTE2 MEM 55S MEM_DATA MEM A DQ<23. . 16> 17 31
o2 . -3 2 . o MEMA A A
VEM MVEM 3: 1_SPACI NG ? MEM_CLK MEM_DQS VEM_CLK2NMEM = NEMA DG BYTES MEM 555 NEM DATA VEM A DO<31. . 24> o
MEM_DATA2DATA * =1.5: 1_SPACI NG ? > MEM A DQ BYTE4 MEM 55S MEM DATA MEM A _DQ<39. . 32> 17 3
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET VEM A DQ BYTES VEM 558 VEM DATA MEM A DQ<47. . 40> 17 31
. -3 2 - = - = - 3 RULE_ o MEMA A A
MEM_DATA2MVEM 3:1_SPACI NG ? fyey VeV GLK ; vEm Ve [ MEM A_DQ BYTEG MEM 55S MEM DATA MEM A _DQ<55. . 48> wa
MEM_DQS2VEM * =3: 1_SPACI NG ? A CVD o L VD2 [ MEM.A_DQ BYTE? MEM 55S MEM DATA MEM A _DQ<63. . 56> wa
oD N ovD2
MEM 20THER * 25 ML ? MEM. MEM_CTRL MEM. VEM O MEM.A _DMVD MEM 55S MEM_DATA MEM A _DiMVkO> wa
MEM_CMD MEM_CMD * MEM_CNVD2CMVD > MEM A DML MEM 55S MEM DATA MEM A Dwvk1> 17 3
>
N > MEM A DWW MEM 55S MEM DATA MEM A _DiVk2 wa
MEM_OVD MEM DATA VEM_CVD2MVEM S MEM.A D\B MEM 55S MEM DATA MEM A DME3> 17 3
MEM_CMD MEM _DQS * MEM_CNVD2NVEM > MM A D4 MEM 55S MEM DATA MEM A DWVk4> 17 3
> MEM.A D\VB MEM 55S MEM DATA MVEM A DIMK5> 17 3
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET D NEM*A*DVE NENLSSS NEM*DATA 'VEM A 6> e
- = - = = i S MEMA DW MVEM 55S VEM DATA MEM A DMK7> 17 a
MEM CTRL MEM CLK . MEM CTRL2MEM O MEM A_DQSO MEM 85D MVEM DCS MEM A DQS P<0> wa
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL [ MEM 85D MVEM DQS MEM A_DQS_N<O> 17
MEM A DQS1 MVEM 85D MEM DCS MEM A DQS P<1> wa
MEM_CTRL MEM_CMVD * MEM_CTRL2NMEM DD NEM 88D NEM DR VEM A DOS Nel> o
NMEM _CTRL NMEM _DATA * NMEM_CTRL2NMEM O MEM.A_DQS2 MEM 85D MEM DQS MEM A _DQS_P<2> wa
— — — MEM A _DQS_N<2>
- MEM 85D MVEM_DQS 17 31
MEM_CTRL MEM DQ . MEM CTRL2MEM > MEM A DOS3 MEM 85D MVEM DCS MEM A DQS P<3> wa
- MVEM 85D MVEM DCS MEM A _DQS_N<3> wa
NET_SPACI NG_TYPEL | NET_SPACI NG _TYPE2 | AREA TYPE | SPACI NG RULE_SET > MEMA DOs4 MEM 85D MEM DQS MEM A DQS P<4> 17 3
>
o MEM 85D VEM DQS MEM A_DQS_N<4 17 31
MEM DATA MEM LK . MEM DATAZVEM O MEM A_DGSS MEM 85D MVEM DCS MEM A DQS P<5> wa
MEM_DATA MEM_CTRL * MEM_DATA2MVEM [ MVEM 85D MVEM DQS MEM A _DQS_N<5> 17
M _DATA M CVD N M DATA2NVEM > MEM A DOS6 MEM 85D MEM DGS MEM A _DQS_P<6> o
MEM.| MEM. MEM. ME - MEM 85D MVEM DCS MEM A DQS_N<6> wa
NMEM _DATA NMEM _DATA * NMEM_DATA2DATA O MEM.A DQS? MEM 85D MVEM DCS MEM A _DQS_P<7> wa
— — — MEM 85D MEM DCS MEM A DQS_N<7> o
MEM _DATA MEM DQS * MEM_DATA2VEM m— = =
O MEMB QK MEM 70D MEM O K MEM CLK_P<5. . 3> 16 32
— MEM 70D MEM CLK MEM CLK N<5. . 3> 16 32
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET
DB DCS:! M CKE<4. . 3>
O MEM B CNTL MVEM 45S MVEM CTRL VEI 16 32 33
MEM LK . : MEM_20THER MEM. MEM LK . VEM_DQS2MVEM > MEM B ONTL MEM 45S MEM CTRL MEM CS L<3..2> 16 32 33
NMEM_CTRL * * MEM 20THER MEM DQS NMEM _CTRL * MEM_DQS2VEM O MEMB ONTL MEM 45S MEM CTRL. MEM ODT<3. . 2> 16 32 33
NMEM_CMD * * MEM 20THER MEM DQS NMEM_CMD * MEM_DQS2VEM > MEMEB CVMD MEM 55S MEM_CMVD MEM B_A<14..0> 16 17 32 33
M B BS<2..0>
O MEMEB QD MEM 55S MEM CMVD VEI 17 32 33
MEM_DATA * * MVEM_20THER MEM_DQS MEM_DATA * VEM_DQS2MEM = wems an MEM B8S NEM QWD VEM B RAS L A
MEM DQS * * MEM 20THER MEM DQS MEM DQS * MEM_DQS2VEM S MEMEB CVMD MEM 55S MEM_CMVD MEM B_CAS L 17 32 33
; MEM B_CMD MEM 55S MVEM_CMD MEM B_VEE_L
Need to support MEM *-style wildcards! — e = = ez
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 — BYTEQ MEM 55S MEM DATA MEM B_DQx7.. 0> 17 a2
[ BYTEL MEM 55S MEM DATA MEM B_DQx15. . 8> 17 a2
[ BYTE? MEM 55S MEM DATA MEM B_DQ<23. . 16> 1732
— BYTE3 MEM 55S MEM DATA MEM B_DQ<31. . 24> 17 32
o BYTE4 MEM 55S VEM DATA VEM B _DQ<39. . 32> 17 32
[ BYTES MEM 55S MEM DATA MEM B_DQ<47. . 40> 17 a2
[ BYTE6 MEM 55S MEM DATA MEM B_DQ<55. . 48> 1732
[ BYTEZ MEM 55S MEM DATA MEM B_DQ<63. . 56> 17 a2
[ MEM 55S MEM DATA NMEM B DM<O> 17 32
— MEM 55S MEM_DATA NVEM B Divk1> P,
f— MEM 55S MEM_DATA NVEM B DiMk2> P,
o MEM 55S MEM DATA MEM B DWM<3> 17 32
— MEM 55S MEM DATA VEM B_Divk4> 17 32
o MEM 55S MEM DATA MEM B DM<5> 17 32
o MEM 55S MEM DATA MEM B DM<6> 17 32
— MEM 55S MEM DATA NMVEM B_DIMK7> 17 32
> MEM B _DQS0 MEM 85D MVEM DCS MEM B_DQS P<0> 1732
- MEM 85D MVEM DCS MEM B_DQS_N<0> 1732
O MEM B DSl MEM 85D MVEM DCS MEM B_DQS P<1> 1732
[ MVEM 85D MVEM DQS MEM B_DQS N<1> 17 e
O MEM B_DQs2 MEM 85D MVEM DCS MEM B_DQS P<2> 1732
— VEM 85D VEM DQS MEM B_DQS_N<2> 17 32
O MEM B_DGsa MEM 85D MEM DCS MEM B_DQS P<3> 1732
- MEM 85D MVEM DCS MEM B_DQS_N<3> 1732
O MEMB DQs4 MEM 85D VEM DQS NMVEM B_DQS_P<4> 17 32
- MEM 85D MEM DCS MEM B_DQS_N<4> 1732
O MEM B_DGSS MEM 85D MVEM DCS MEM B_DQS P<5> 1732 s
= MEM 85D MEM DS VEM B_DQS_N<5> Menory Constraints
M B P<6>
O MEM B_DGs6 MEM 85D MEM DCS VEI DQS 1732 v TER=T: v DATE=01/ 17/ 2007
D MVEM 85D MEM DS MEM B_DQS N<6> o SYNC_MAS 9_NOVE SYNC _ 01/ 17/ 200
> MEM B_DQs7 MEM 85D MEM DQS MEM B_DQS _P<7> 1w NOTI CE OF PROPRI ETARY PROPERTY
— MVEM 85D MVEM DOS MEM B_DQS N<7> 17 e
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
COVPUTER, | NC. THE POSSESSOR

RERES Y R SRR
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
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Disk Interface Constraints

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
| DE_55S =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD — ioeem LoE_sss s | DE PDD<15. . 0> o
SATA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD S LDE_PDA LDE_55S | DE | DE_PDA<2..0> 23 a2
SATA_100D E -100_OHMM DI FF| =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF [ PEPDCS LDE_555 LDE | DE PDCSL L 2 42
- - [ LDE_PDCS | DE_55S | DE | DE_PDCS3_L 23 a2
L DE_CNTL | DE_55S | DE | DE_PDI OW L 23 42
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT S lDEPDCRL | DE_55S LDE I DE PDIOR L 23 42
s N 18 1 SPAC NG 5 > | DE_CNTL | DE_55S | DE | DE_PDDACK_L 23 42
— O LDE_aNTL | DE_55S L DE | DE_PDDREQ 23 42
SATA * 20 ML ? [ LDE_PDICRDY | DE_55S L DE | DE_PDI ORDY 23 42
[ LDE IRQI4 | DE_55S L DE | DE | RQ14 23 42
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Sections 10.7 & 10.9 S lDERST L | DE_55S | DE ODD_RST_5VTOL_L 20 42
HD Audi o Interface Constraints >—SaTaARD SATA100D | SATA D G
- SATA_100D SATA SATA A R2D C N 23 79
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’YE%JTE 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 — SATA_100D SATA SATA A R2D P 79
N _ _ _ _ _ _ SATA_100D SATA SATA_A_R2D N 9
HDA_55S =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD g SATA A 2R SATA 100D SATA SATA_A_D2R P .
o SATA_100D SATA SATA A D2R N 23 79
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT [ SATA_100D SATA SATA_ A D2R C P 70
oA N 18 1 SPAC NG > — SATA_100D SATA SATA A D2R C N 79
i ’ [O—SATA_B_RPD SATA_100D SATA §ﬁ$ﬁ S gg g EI 23 42
. . SATA_ 100D SATA 23 42
SOURCE: Napa Platform DG Rev 0.9 (#17978), Section 10.9.1 g sATA 1000 | SATA ﬁﬂﬁ g gg EI
- SATA_100D SATA
USB 2.0 Interface Constraints = caman e sata100n | sara SATA B D2R P
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP g 31 :1283 312 §2$ﬁ g 3222 (N: P 2
USB_60S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD — SATA_100D SATA SATA B_D2R C N
USB_90D E -90_OMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [DO—SATACRD SATA_100D SATA SATA C R2D C P 2 42
- = o SATA_100D SATA SATA C R2D C N 23 42
— SATA_100D SATA SATA C R2D P
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT [ SATA_100D SATA SATA C R2D N
UsB N 20 ML > [SATA C 2R SATA_100D SATA SATA C D2R P 23 42
: o SATA_100D SATA SATA C D2R N 23 42
USB_2CLK * 25 ML ? DG says m ni mum spacing 50 mils to cl ocks o SATA_100D SATA SATA C D2R C P
— SATA_100D SATA SATA C D2R C N
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 10.13.2 [SATA_RBI AS SATA_55S SATA RBI AS a2
. HDA BIT_CLK HDA_55S HDA HDA BIT_CLK 23 3a
Internal Interface Constraints = ioasse  [eoa HDA_BI T_CLK_R -
PHYSI CAL_RULE_SET LAYER &L%E%HE 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 g HDA*SY'\K: :37222 :x :$_§¥$ R 22 3
SMB_55S * =55_OHM _SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD S HDARST L HDA 55S HDA HDA RST_L 23 34
SPI _55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM SE =STANDARD =STANDARD = EDA_S5S EDA HDA RST_L_R =
- [ HDA_SDINO HDA_55S HDA HDA SDI NO 23 34
— HDA_55S HDA HDA_SDI N_CODEC
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT > HDA_sDauT HDA_55S HDA HDA SDOUT 23 34
SsvB E =3: 1_SPACI NG 2 {m— HDA_B5S HDA HDA_S| R =
N _ - USB_EXTA USB 90D USB USB EXTA P 24 43
SPI =1. 8: 1_SPACI NG ? g USB 90D USB £E_gﬁ_l\N/UXED 5 24 43
. . USB 90D USB
SOURCE: Santa Platform DG Rev 1.0 (#21112), Section 10.17 g Lse_a0D . USB EXTA MUXED N
> USBMN USB 90D USB UsB M NI _P 24 34
o USB 90D USB USB M N _N 24 34
[ USB_EXTD USB 90D USB USB EXTD P 9 24
o USB 90D USB USB EXTD N 9 24
[ USB_CAMERA USB 90D USB USB CAMERA P 7 24 aa
- USB 90D USB USB CAMERA N 7 24 aa
> UsB BT USB 90D USB USB BT P 24 79
o USB 90D USB USB BT_N 24 79
[ USB_TPAD USB 90D USB USB_TPAD_P 24 79
o USB 90D USB USB TPAD N 24 79
O USBIR USB 90D USB USB IR P 24 79
— USB 90D USB USB IR N 24 79
[ USB_EXTB USB 90D USB USB EXTB P 24 34
o USB 90D USB USB EXTB N 24 34
[ USB_EXCARD USB 90D USB USB_EXCARD P 24 34
o USB 90D USB USB_EXCARD N 24 34
[ USB_EXIC USB 90D USB USB EXTC P 9 24
o USB 90D USB USB EXTC N 9 24
[ USB RBIAS USB_60S USB_RBI AS 24
>—SMB_SB s SMB 558 SMB SMB_CLK 25 a8
[ SMB_SB_SDA SMB_55S SMB SMVB_DATA 25 48
S—SMB_SB ME_Sa SMB 55S SMB SMB_ME_CLK 25 a8
[ SMB_SB_ME_SDA SMB_55S SMB SMB_NME DATA 25 48
[ SPL_SOK SPI_55S SPI SPI _SCLK R 24 55
o SPI_55S SPI SPI _SCLK 55
— SPI_55S SPI SPI _A SCLK R
— SPL_55S SPl SPI_B SCLK_R
> SPL_sl SPI_55S SPI SPI_SI _R 24 55
[ SPL_55S SP SPI _SI
— SPI_55S SPI SPI_A SI _R 55
[ SPL_55S S EE: EOSI R
SPIL_SO SPI_55S SPI 24 55 -
= SPI_sas = SPI_A SO R SB Constraints (1 of 2)
= i . Sy SYNC_MASTER=T9_NOVE SYNC_DATE=01/ 17/ 2007
> SPL_CE_LO SPI_55S SPI SPI _CE R L<0> 24 55 NOTI CE OF PROPRI ETARY PROPERTY
o SPI_55S SPI SPI _CE L<0> 55
>_SPLCE L1 SPlL_55S spl SPI _CE R L<1> FREPERTY CF APPLECOOMPUTER ETRE e Posarsear. Y
D spL 7555 SPL SPI CE L<1> AGREES TO THE FOLLOW NG
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
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PCl

Bus Constraints

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCl _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

VEI GHT

PCl

*

=2: 1_SPACI NG

?

Controll er

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

Li nk (AMI) Constraints

112), Sections 10.18.1 & 10.

19

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ON LAYER?
CLI NK_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLINK_12M L * =STANDARD 12 MLS 5 MLS 300 M LS =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

CLI NK

=1. 8: 1_SPACI NG

CLI NK_VREF

12 MLS

Et her net

(Yu

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

kon) Constraints

112), Sections 10.27.1.5-7,

10.29 & 10.30

PHYS| CAL_RULE_SET

LAYER

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

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

ENET_MDI

*

25 MLS

?

SOURCE: Based on Santa Rosa Platform DG Rev 1.0 (#21112),

Sections 10.27.1.5-7,

10.29 & 10.30

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

PG _AD PCl_55S PCl PCl _AD<18. . 0>

[ PCL_AD19 PCl_55S PCl PCl _AD<19>

> Pa_AD20 PCl_55S PCl PCl _AD<20>

> PC_AD PCl_55S pCl PCl _AD<31..21>
> Pa_aD PCl_55S PCl PCl _PAR

O PO _CEBEL PCl_55S PCl PCl _C BE L<3..0>
> PCL_CNTL PCl_55S pCl PCl _| RDY_L

> PCL_CNTL PCl_55S PCl PCl _DEVSEL_L

[ PCL_CNTL PCl_55S PCl PCl _PERR L

O PO_LOK L PCl_55S PCl PCl _LOCK L
S—PO_ONTL PCl _55S pCl PCl _SERR L

> PCL_CNTL PCl_55S PCl PCl _STOP_L

> PCL_CNTL PCl_55S PCl PCl _TRDY L

[ PCL_CNTL PCl_55S PCl PCl _FRAME L

> PO_EWREQL PCl_55S pCl PCl _FWREQ L

> PCO_EWGNT_L PCl_55S PCl PCl _FWGNT L
O—PO_REQL_L PCl_55S PCl PCl _REQL_L

> PCL_GNT1 L PCl_55S PCl PCl _GNT1_L
[O—PO_REQ L PCl_55S PCl PCl_REQ2 L
OS—PO_GNI2_ L PCl _55S pCl PCl _GNT2_L

O LNT_PIRQA L PCl_55S PCl INT_PI RQA L

O LNI_PIRGE I PCl_55S PCl INT_PI ROB_L

> N[ PIRQC L PCl_55S PCl INT_PIRQC L

O LN PIRQD L PCl_55S PCl INT_PI RQD L

O LNT_PIRGE L PCl_55S PCl INT_PI RQE L

O N[ PIRGE L PCl_55S PCl INT_PI RQF_L

> POE A RD PCl E_100D PCILE PCE ARDCP
— PCI E_100D PCIE PCIE A R2D C N
[OPOE A @R PGl E_100D PO E PCIE A D2R P

— PCI E_100D PCIE PClE A D2R N

> PCE B RD PCl E_100D PCILE PCE B RRD CP
D PCI E_100D PCIE PCIE B R2D C N
[ POE B R PGl E_100D PO E PCIE B D2R P

— PCI E_100D PCIE PClE B D2R N
[—PCLE_EXCARD R2D PCl E_100D PCILE PCl E_ EXCARD R2D C P
[ PCI E_100D PCIE PCl E EXCARD R2D C N
[ PCLE_EXCARD 2R PCI E_100D PCIE PCl E_EXCARD D2R P
— PCI E_100D PO E PCl E_ EXCARD D2R N
[ PCOE EWRD PCl E_100D PCILE PCE FWR2D C P
— PCI E_100D PCIE PCIE FWR2D C N
[OPOE EWDR PGl E_100D PO E PCl E FW D2R P

f— PCIE_100D PCLE PClE FW D2R N

[ PCE MN_RD PCl E_100D PCILE PCE MN _R2D C P
[ PCI E_100D PCIE PO E MN _R2D C N
S PCE MN_D2R PCl E_100D PCILE PCLE M N _D2R P
— PCIE_100D PCLE PCIE M N _D2R N
> GAN COw GLAN_COwVP

> QLN NB CLINK_55S CLINK CLINK NB CLK

O QLN NB CLINK_55S CLINK CLI NK_NB_DATA

[ CLINK NB RESET L ClINK_55S CLINK CLINK NB RESET L
[ CLINK WAN ClINK_55S CLINK CLI NK_ WLAN CLK
O CLINK WAN CLINK_55S CLINK CLI NK_W.AN DATA
[ CLLNK W AN RESET L ClINK_55S CLINK CLI NK W.AN RESET L
[ NB_CLI NK_VREE QINK 12M L | O I NK_VREE NB_CLI NK_VREF

S SB_CLI NK_VREEQ CLINK_12M L | Cl I NK_VREE SB_CLI NK_VREFO
[ SB_CLINK_VREF1 CLINK 12M1 | CI NK VREE SB_CLI NK_VREF1
[ PCLE_ENET_R2D PCI E_100D PO E PCIE ENET_R2D C P
— PCI E_100D PCIE PCl E ENET R2D C N
f— PCIE_100D PCLE PCI E ENET_R2D P
— PCI E_100D PO E PCl E_ ENET_R2D N
[ POLE_ENET_[2R PCl E_100D P E PCl E_ ENET_D2R P
— PCI E_100D PCIE PCl E ENET_D2R N
[ PCI E_100D PCIE PCl E ENET D2R C P
— PCI E_100D PCIE PCl E ENET D2R C N
> ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<0>

— ENET_100D ENET_MDI ENET_MDI _N<O>
[O—ENET_MD ENET_100D ENET_MDI ENET_MDI _P<1>

[ ENET_100D ENET_MDI ENET_MDI _N<1>

> ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<2>

— ENET_100D ENET_MDI ENET_MDI _N<2>

> ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<3>

— ENET_100D ENET_MDI ENET_MDI _N<3>

24

SB Constraints (2 of 2)
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Cl ock Si gnal

Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

Properties

CLK_FSB_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

CLK_PCI E_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

CLK_MED_55S

=55_OHM_SE

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

CLK_SLOW 55

=55_OHM SE

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

CLK_FSB * 25 ML ?
CLK_PCI E * 20 ML ?
CLK_MED * 20 ML ?
CLK_SLOW * 10 ML ?

SOURCE: Santa

Rosa Platform DG Rev 1.0 (#21112),

Sections

14.1 - 14.6

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ CK505_CPU CLK_FSB 100D | G K_ESB CK505_CPWO_P
[ CK505_CPU CLK_FSB 100D | G K_ESB CK505_CPUO_N
[ CK505_NB CLK_FSB 100D | G K_ESB CK505_CPUL_P
> COK505_NB CLK_FSB 100D | CLK_FSB CK505_CPU1_N
S CK505_L TP CLK_FSB 100D | G K_ESB CK505_CPU2_| TP_SRC10_P
S CK505_L TP CLK_FSB 100D | QL K_ESB CK505_CPU2_| TP_SRC10_N
[ CK505_PALFQ O K_MED 55S O K_MED CK505_PCI FO_CLK_| TPEN
[ CK505_PALE1 O K_MED 55S O K_MED CK505_PCI F1_CLK
[ CK505_PAL1 O K_MED 55S O K_MED CK505_PCl 1_CLK
[ CK505_PA 2 O K_MED 55S O K_MED CK505_PCl 2_CLK
O CK505_PAL3 O K_MED 55S O K_MED CK505_PCl 3_CLK
S CK505_PQL4 O K_MED 55S O K_MED CK505_PCl 4_CLK
[ CK505_PClS O K_MED 55S O K_NED CK505_PCI 5_CLK _FCTSEL
—(CPU BSFL0) CLK_NED_55S CLK_NED CK505_48M FSA
—(CPU_BSEL2) O K_MED 55S QL K_MED CK505_REFO_FSC
[ CK505_DOT96 G K PCIE 100D | CIK PO E CK505_DOr96_27M P
— K PCOE 100D | QK POE CK505_DOT96_27M N
[ OK505_LVDS QLK _PCIE 100D | QLK PCIE CK505_LVDS_P
— K PCOE 100D | QK POE CK505_LVDS N
> Cks05 SRCl | aKPaE 100D akKPaE | CK505 _SRC1 P
— K PCOE 100D | QK POE CK505_SRC1_N
[ CK505_SRC2 CK PCIE 100D | CIK PO E CK505_SRC2_P
— CLK PCIE 100D | QLK PCLE CK505_SRC2_N
[ CK505_SRC3 G K PCIE 100D | CIK PO E CK505_SRC3_P
— K PCE 100D | K POE CK505_SRC3_N
> COK505_SR4 QLK _PCIE 100D | QLK _PCIE CK505_SRt4_P
— K PCOE 100D | K PAE CK505_SRC4_N
[ CK505_SRCS G K PCIE 100D | CIK PO E CK505_SRC5_P
— K PCOE 100D | QK POE CK505_SRC5_N
[ CK505_SRCG G K PCIE 100D | CIK PO E CK505_SRC6_P
— K PCOE 100D | QK POE CK505_SRC6_N
[ CK505_SRC7 G K PCIE 100D | CIK PO E CK505_SRC7_P
— K PCOE 100D | QK POE CK505_SRC7_N
[ CK505_SRC8 G K PCIE 100D | CIK PO E CK505_SRCB8_P
— K PCOE 100D | K PAE CK505_SRC8_N
- (CK505_CPU) CIK FSB 100D | CIK ESB ESB CLK CPU P
——(CK505_CPU) CLK_ESB 100D | GLK_ESB FSB CLK CPU N
——(CK505_NB) CLK_ESB 100D | OLK_ESB FSB CLK _NB P
——(CK505_NB) CLK_ESB 100D | OLK_ESB FSB CLK _NB N
——(CK505_1 TP) QLK ESB 100D | QLK _ESB XDP_CLK_P
> (CK505_1 TP) CLK_ESB 100D | GLK_ESB XDP_CLK_N
—(CK505_PCl FQ) CLK_MED_55S CLK_MED PCl _CLK33M LPCPLUS
——(CK505_PCl F1) ClLK_MED_55S CLK_MED PCl _CLK33M SB
——(CK505_PCl 1) ClLK_MED_55S CLK_MED PCl _CLK33M FW
— (CK505_PCl 2) CLK_NED_55S CLK_NED PCl _CLK33M TPM
——(CK505_PCl 3) ClLK_MED_55S CLK_MED PCl _CLK33M SMC
CK505 PCl 4 is project-specific
CK505 PCI5 is project-specific
——(CPU BSFLQ) CLK_NED 55S QL K_NED SB_CLK48M USBCTLR
—(CPU BSFEL 2) CLK_NED_55S QLK_NED SB_CLK14P3M TI MER
—(CPU_BSFEL0) O K_MED 55S QL K_MED CK505_FSA
—(CPU BSFEL 2) O K_MED 55S O K_MED CK505_FSC
> (CK505_DOT96) | crr_sos an NB_CLK96M DOT_P
— (CK505_DOT96) | cRT_50S an NB_CLK96M DOT_N
[ (CK505_LVDS) CRT_50S GN\D NB_CLK100M DPLLSS P
—_(CK505_LVDS) CRT_50S Jevs) NB_CLK100M DPLLSS N
——(CK505_SRC1) CLK_PCIE_100D | LK PCIE PEG CLK100M P
——(CK505_SRC1) CLK_PCIE_100D | LK PCIE PEG CLK100M N
—>—(CK505_SRC2) G K PCIE 100D | CIK PO E SB_CLK100M DM _P
—>(CK505_SRC2) G K PCIE 100D | CIK PO E SB_CLK100M DM _N
> (CK505_SRC3) CLK_PCIE_100D | LK PCIE PCl E_CLK100M EXCARD P
——(CK505_SRC3) CLK_PCIE_100D | LK PCIE PCl E_CLK100M EXCARD N
—>(CK505_SRC4) CK PCIE 100D | CIK PO E SB_CLK100M SATA P
—(CK505_SRC4) G K PCIE 100D | CIK PO E SB_CLK100M SATA_N
——(CK505_SRC5) CLK_PCIE_ 100D | LK PCIE NB_CLK100M PCI E_P
——(CK505_SRC5) CLK_PCIE_100D | LK PCIE NB_CLK100M PCI E_N
— (CK505_SRC6) QLK PCIE 100D | QLK PCIE PCIE CLKIOOM M NI _P
——(CK505_SRCh) CLK_PCIE_100D | QLK PCIE PCl E CLK100M M NI _N
CK505 SRC7 is project-specific
——(CK505_SRC8) CLK_PCIE_100D | LK PCIE PCl E CLK100M ENET_P
> (CK505_SRCR) CLK_PCIE_100D | LK PCIE PCl E CLK100M ENET_N
SMC SMBus Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SMBUS SMC A S3 SOl SMB_55S SMB SMBUS_SMC A S3_SCL
[—SMBUS SMC A S3_SDA | SMB 55S SMB SMBUS SMC A S3_SDA
[S—SMBUS SMC B S0_Sa SMB 558 SMB SMBUS SMC B SO_SCL
[O—SMBUS SMC B SO_SDA | SMB_55S SMB SMBUS SMC B SO_SDA
[S—SMBUS SMC 0_S0_Sal SMB 558 SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA | SMB_55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS_SMC_BSA_SCL SMB 55S SMB SMBUS SMC BSA SCL
[S—SMBUS_SMC_BSA_SDA SMB 558 SMB SMBUS SMC BSA SDA
[ SMBUS_SMG MGMI_SQL SMB 558 SMB SMBUS SMC MGMT_SCL
[ SMBUS SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA

10 30

10 30

7 14 30

7 14 30

13 30 80

13 30 80

7 30 47

24 30

30 38

30 45

25 30

25 30

23 30

23 30

7 16 30

7 16 30

30 34

30 34

30 35

30 35
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FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP ELECTRI CAL TRAI NT SET PHYSI OQLNELTYF;EPAO NG
FW 55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD Fwo o Fwess o FW LI NK<7. . 0>
FW 110D * =110_cHM D FF| =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF S EWDCTL EW 55S EwW FW CTL<1. . 0>

S—EWlak O K_MED 55S QO K_MED CLKFW LI NK_LCLK
— ClK_MED 55S L K_VED CLKFW PHY_LCLK 38 39

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT = _Fweax CLK_NED, 555 GK VD CLKFW LI NK_PCLK oo

FW * =2: 1_SPACI NG ? o CLK_MED 55S CLK_MED CLKFW PHY_ PCLK
WP . —3: 1 SPACI NG > > EWLKON EW 55S EW FW L KON
= i i [ EW 55S EW FW LKON R
> EwlLps EW 55S EW FW LPS 38 30
[O—EWLREQ EW 55S EW FW LREQ 38 39
O FEWPINT EW 55S EW FW Pl NT 38 39
[ FWPHY_CLK98P304M XI | CLK_MED 55S CLK_NED CLK98P304M FW XI _R
— QL K_MED 55S QL K_MED CLK98P304M FW XI
> FWO0_TPA EW 110D EW TP FW O_TPA P 30 41
[O—EWo_TPA EW 110D EW TP FWO_TPA N 9 41
[—Fwo_TPB EW 110D EW TP FWO_TPB P 9 41
> Fwo_TPB EW 110D EW TP FW O_TPB_N 30 41
[O—EW1_TPA EW 110D EW TP FW1 TPA P 9 41
[O—EW1_TPA EW 110D EW TP FW1 TPA N 0 41
—Fw1 _TPB EW 110D EW TP FW1 _TPB P 0 41
O—Fw1_TPB EW 110D EW TP FW1 TPB N 0 41
Port 2 Not Used

FireWre Constraints
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GDDR3 Fr ane

Buf f er Si gnal

Constraints

GDDR3 FB A/ B 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 NECK GAP

GDDR3_40R55SE * =55_OHM SE =40_OHM SE =55_OHM _SE 12.7 MM =STANDARD =STANDARD
GDDR3_46SE * =46_0HM SE =46_OHM SE =46_OHM SE =46_OHM SE =STANDARD =STANDARD
GDDR3_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

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
GDDR3_CLK * =2.5: 1_SPACI NG ?
GDDR3_CMD * =2.5: 1_SPACI NG ?
GDDR3_DATA * =2.5: 1_SPACI NG ?
GDDR3_DQS * =2.5: 1_SPACI NG ?
Vi deo Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%HE 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
TMDS_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
VGA_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
VGA_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 V\EI GHT
TVMDS * 20 ML ?
VGA * 20 ML ?
VGA_SYNC * 20 ML ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D FBAQKEP GDDR3_80D GDDR3_CLK FB A CLK P<0>
— GDDR3_80D GDDR3_C1 K FB_ A CLK N<O>
O FBBAKP GDDR3_80D GDDR3_CLK FB_A CLK P<1>
— GDDR3_80D GDDR3_CLK FB_A CLK N<1>
> FB_AB QWD GDDR3_40R55SE | GDDR3_CMD FB_A MA<1..0>
> FB_AB QWD GDDR3_40R55SE | GDDR3_ CMD FB_A MA<11.. 6>
> FB_AB QWD GDDR3_40R55SE | GDDR3_ CMD FB_A BA<2..0>
[—FB_AB_ QWD GDDR3_40R55SE | GDDR3_CMD FB_A RAS L
[O—FB_AB_ QWD GDDR3_40R55SE | GDDR3_CMD FB_A CAS L
[ FB_AB QWD GDDR3_40R55SE | GDDR3_ CMD FB A VW L
[ FB_AB QVD PD GDDR3_40R55SE | GDDR3_CMD FB_A CKE
[O—FB_AR_Cs0 GDDR3_40R55SE | GDDR3_CMD FB_A CSO_L
[ FB AB_QMD PD GDDR3_40R55SE | GDDR3_CMD FB_A DRAM RST
> FBAQGD GDDR3_46SE. GDDR3_CMD EB_A LMA<S. . 2>
O FBBOD GDDR3_46SE. GDDR3_CMD FB_A UVMA<S. . 2>
[—FB_A_WnQs0 GDDR3_46SE GDDR3_DQS FB_A WDQS<0>
[—FB_A WSl GDDR3_46SE GDDR3_DQS FB_A WDQS<1>
[—FB_A WnQs? CGDDR3_46SE GDDR3_DQS FB_A WDQS<2>
[O—FB_A WnQsa GDDR3_46SE GDDR3_DQS FB_A WDQS<3>
[——FB_A_RDQS0 GDDR3_46SE GDDR3_DQS FB_A RDQS<0>
[>EB_A RDGS1 GDDR3_46SE GDDR3_DQS FB_A RDQS<1>
[—FB_A RDQS2 CGDDR3_46SE GDDR3_DQS FB_A_ RDQS<2>
> FBARXS: | GnRa46sE  |aprabgs |[FB A RDQS<3>
[—FB_A_DQ BYTEO CGDDR3_46SE coDr3_paTA | FB A DO<7. . 0>
[ FB_A DQ BYTEL GDDR3_46SE. chbr3 pATA | FB A DQ<15. . 8>

A | GDDR3_46SE | GDDR3_DATA | FB_A 23..16>
[—FB_A_DQ BYTE3 CGDDR3_46SE coor3_paTA | FB A DO<31. . 24>
[O—FB_A_DQwW GDDR3_46SE chor3_pata | FB_A DOV L<0>
Co-EBAaDM | cGomsdesE | eopmapata [FB ADOML<l>
[O—FB_A_DQw CGDDR3_46SE coDR3_paTA | FB_A DOM L<2>
> EB_A DQ\B GDDR3_46SE GoDR3_pATA | FB_A DM L<3>
[ FB B WQs0 GDDR3_46SE CGDDR3_DQS FB_A WDQS<4>
[—FB_B sl GDDR3_46SE GDDR3_DQS FB_A WDQS<5>
[—FB_B_WnQs2 CGDDR3_46SE GDDR3_DQS FB_A_ WDQS<6>
[>—FB_B WDQs3 GDDR3_46SE GDDR3_DQS FB_A WDQS<7>
> FB_B_RDQSO GDDR3_46SE GDDR3_DQS FB_A_RDQS<4>
[——FB_B_RDGS1 GDDR3_46SE GDDR3_DQS FB_A RDQS<5>
[—FB_B_RDQS2 CGDDR3_46SE GDDR3_DQS FB_A_ RDQS<6>
[——FB_B_RDQs3 GDDR3_46SE GDDR3_DQS FB_A RDQS<7>
[ FB_B_DQ BYTEO GDDR3_46SE copr3_paTA | FB_A DQ<39. . 32>
[—FB_B_DQ BYTE1 CGDDR3_46SE coDR3_pATA | FB_A DQ<47. . 40>
[ FB_B DQ BYTE2 GDDR3_46SE coor3_paTA | FB_A DO<55. . 48>
[—FB_B_DQ BYTE3 GDDR3_46SE copr3_paTA | FB_A DQ<63. . 56>
—FB_B_DQW CGDDR3_46SE coDR3_paTA | FB_A DOM L<4>
[O—FB_B_DQui CGDDR3_46SE coDr3_paTA | FB_A DOM L<5>
>—FB_B DQW GDDR3_46SE GDDR3_DATA | FB_A_DQM L<6>
[O—FB_B DQW CGDDR3_46SE coDR3_pATA | FB_A DOM L<7>
G&34M Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ (CK505_DOT96) QLK SLOW55S | K SLOW GPU_CLK27M
[ CK505_CLK27NES CK SION55S | QK SLON GPU _CLK27M SS
O LWbs | _dK LVDS_100D LVDS LVDS L_CLK P
— LVDS_100D LVDS LVDS L_CLK N
S LVDS_|_DATA LVDS_100D LVDS LVDS L_DATA P<2..0>
— LVDS 100D LVDS LVDS L_DATA N<2..0>
= LVDS_100D LVDS LVDS L_DATA P<3>
= LVDS_100D LVDS LVDS L_DATA N<3>
—D—Llvbs uak LVDS 100D LVDS LVDS U CLK P
— LVDS 100D LVDS LVDS U CLK N
S LVDS_U_DATA LVDS_100D LVDS LVDS U DATA P<2..0>
— LVDS_100D LVDS LVDS U DATA N<2..0>
= LVDS_100D LVDS LVDS U DATA P<3>
= LVDS_100D LVDS LVDS U _DATA N<3>
O IMDS OK TMDS 100D TMVDS TMDS CLK P
[ IMDS OK TMDS 100D TMVDS TMDS CLK N
[ IMDS_DATA TMDS_ 100D VDS TMDS_DATA P<5.. 0>
[—IMDS_DATA TMDS_ 100D VDS TMDS_DATA N<5. . 0>
O VGARTV.C GA_50S GA GPU_TV_C VGA R
[ VGAGTVY GA_50S GA GPU_TV_Y_VGA G
[ VGA B TV COW GA_50S GA GPU_TV_COWP_VGA B
— GA_50S GA GPU VGA R
— GA_50S GA GPU VGA_G
— GA_50S GA GPU VGA B
— GA_50S GA GPU TV C
— GA_50S GA GPU TV Y
— GA_50S GA GPU TV_COwWP
[ VGA_SYNC GA_55S GA_SYNC GPU_VGA HSYNC
[ VGA_SYNC GA_55S GA_SYNC GPU_VGA VSYNC
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67 68
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30 71

72 74

72 74

72 74

72 74

71 72

71 72

72 74

72 74

72 74

72 74

71 72

71 72

72 78

72 78

72 78

72 78

71 78

71 78

71 78

71 72

71 72

71 72

71 72

71 72

71 72

72 78

72 78

GDDR3 FB C/ D Net

Properties

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

67 69 76

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D FEBCakKep GDDR3_80D GDDR3_CLK FB_B CLK P<0>
— GDDR3_80D GDDR3_C1 K FB B CLK N<O>
O FBDAKP GDDR3_80D GDDR3_CLK FB B CLK P<1>
— GDDR3_80D GDDR3_CLK FB B CLK N<1>
> FB.CD QD GDDR3_40R55SE | GDDR3_CMVD FB_ B MA<1..0>
S FB.CD A GDDR3_40R55SE | GDDR3_CMVD FB B MA<11..6>
> FB.CD o GDDR3_40R55SE | GDDR3 CVD FB_B BA<2..0>
[——FB_Ch an GDDR3_40R55SE | GDDR3_CMVD FB B RAS L
[—FB.Ch an GDDR3_40R55SE | GDDR3_CMVD FB B CAS L
[ FB.CD o GDDR3_40R55SE | GDDR3 CMD FB B W\ L
— FB.CD QD PD GDDR3_40R55SE | GDDR3_CVD FB_B_CKE
> FB.CD Cs0 GDDR3_40R55SE | GDDR3 CMD FB B CSO L
> FB CD GMD PD GDDR3_40R55SE | copra_avp | FB_ B DRAM RST
> FBCOWD GDDR3_46SE. GDDR3_CMD FB_B LMA<S. . 2>
S FBDOW GDDR3_46SE. GDDR3_CMD FB_B_UMA<S. . 2>
[——FB_C wnqso GDDR3_46SE GDDR3_DQS FB_B_ WDQS<0>
[—FB_C was1 GDDR3_46SE GDDR3_DQS FB_B_WDQS<1>
[——FB_C wqs? GDDR3_50SE GDDR3_DQS FB_B WDQS<2>
[—FB_C wnqsa GDDR3_46SE GDDR3_DQS FB_B_WDQS<3>
[——FB_C RDGs0 GDDR3_46SE GDDR3_DQS FB_B_RDQS<0>
> EB_C RDGS1 GDDR3_46SE GDDR3_DQS FB_B_RDQS<1>
[——FB_C RDQs2 GDDR3_46SE coor3_Dos | FB B RDQS<2>
S FB_C RDQS3 | cobR3_46SE | cobra Ds | FB_ B RDQS<3> o7 60 76
[——FB_C_DQ BYTEO GDDR3_50SE GoDR3_pATA | FB_B DQ<7. . 0>
[ FB.C DQ BYTEL GDDR3_46SE. GhbR3 pATA | FB B _DQ<15. . 8>
. C | GDDR3_46SE chor3_patA | FB_B 23..16>
[—FB_C DQ BYTE3 GDDR3_46SE copr3_paTA | FB B _DQ<31. . 24>
—FB_Cc DQw GDDR3_46SE chpr3_pata | FB_B_DOM L<0>
S—FEB.C Do | GDR3_46SE | cpbra paTA | FB B DOM L<1> o7 60 76
S FB.CDQwW GDDR3_46SE chpr3_pata | FB_B_DOM L<2>
> EB_C DQ\B GDDR3_46SE copra_paTA | FB_ B DOM L<3>
[ EB D WQs0 GDDR3_46SE GDDR3_DQS FB_B_ WDQS<4>
[—FB_D wnas1 GDDR3_46SE GDDR3_DQS FB_B WDQS<5>
[——FB_D wWnqs? CGDDR3_46SE copr3_Dos | FB_B_WDQS<6>
[>—FB_D WQs3 GDDR3_46SE GDDR3_DQS EB_B_ WDQS<7>
> FEB_D RDQSO GDDR3_46SE GDDR3_DQS FB_B_RDQS<4>
[——FB_D RDGS1 GDDR3_46SE GDDR3_DQS FB_B_RDQS<5>
[——FB_D RDQS2 GDDR3_46SE coor3_Dos | FB B RDQS<6>
[——FB_D RDGsa GDDR3_46SE GDDR3_DQS FB_B_RDQS<7>
[—EB_D _DQ BYTEQ GDDR3_46SE GoDr3_paTA | FB_B DQ<39. . 32>
[—FB_D DQ BYTE1 CGDDR3_46SE copr3_paTA | FB B_DQ<47. . 40>
[ FB.D DQ BYTE2 GDDR3_46SE copr3_paTa | FB_B_DQ<55. . 48>
[SFB_D DQ BYTE3 GDDR3_46SE GoDR3_pAaTA | FB_B DQ<63. . 56>
> FB.D DQW GDDR3_46SE chpr3_pata | FB_B_DOM L<4>
[—FB_D DQvi GDDR3_46SE chpr3_pata | FB_B_DOM L<5>
> FBDDQW GDDR3_46SE GDDR3_DATA | FB_B DOM L<6>
[ FB.D DQ\B GDDR3_46SE Ghpr3_patA | FB_B_DOM L<7>

GPU (&B4M Constraints

SYNC_MASTER=( MASTER)
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MB7 Specific Net

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SENSE_1TOl_55S * -1:1_DIFFPAIR|  =55_OHM SE =55_0HM SE =55_0HM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R
THERM 1TOL_55S * -1:1_DIFFPAIR|  =55_OHM SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR | =1:1_DI FFPAI R

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

SENSE

=2: 1_SPACI NG ?

THERM

=2: 1_SPACI NG ?

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENETCONN

25 MLS ?

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

GND

=STANDARD ?

PP1V8_NEM

=STANDARD ?

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

G\D_P2MM

0.20 MM 1000

PVWR_P2MM

0.20 MM 1000

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

MEM_CLK G\D * GND_P2MM
MEM_CMVD GN\D * GND_P2MM
MEM_CTRL GN\D * GND_P2MM
MEM_DATA GN\D * GND_P2MM
MEM_DQS G\D * GND_P2MM
MEM_CLK PP1V8_NEM * PWR_P2MM
MEM_CMD PP1V8_NEM * PWR_P2MM
MEM_CTRL PP1V8_NEM * PWR_P2MM
MEM_DATA PP1V8_NEM * PWR_P2MM
MEM_DQS PP1V8_NEM * PWR_P2MM
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
CLI NK_VREF GN\D * GND_P2MM CLK_FSB GN\D * GND_P2MM
CLK_MED GN\D * GN\D_P2MM CPU_COWP GN\D * GN\D_P2MM
CLK_PCI E GN\D * GND_P2MM CPU_GTLREF GN\D * GND_P2MM
DM GN\D * GN\D_P2MM CPU_VCCSENSE G\D * GND_P2MM
PCl E GN\D * GND_P2MM FSB_DSTB GN\D * GND_P2MM
SATA GN\D * GND_P2MM
UsB aD . GND_P2MM NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET
CLK_PCI E SB_POVWER * PWR_P2MM ENET_MDI G\D . GND_P2MM
o™ SB_PONR N RPN ENET_MDI ENET_POVER * PWR_P2MM
SATA SB_POVER . PYR_P2MM NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET
use SB_POAER . PYR_P2MWM CLK_MED FW POWER * GN\D_P2MM

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

LVDS

GND

* G\D_P2MM

Menory Constrai nt

Rel axati ons

Al l ow 0.127 mm necks for >0.127 mm|lines for GVCH fanout.

PHYSI CAL_RULE_SET

LAYER

ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

MEM_70D BOTTOM 0.127 WM 6.35 W

Allow 0.1 nmm necks for >0.1 mmlines between thru-hole SO D MM pi ns.

PHYSI CAL_RULE_SET LAYER &L%E%HE 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
MEM _45S * 0.100 MM 2.54 W
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D I SL10 0.100 MM 2.54 W
MEM 85D ISL4,1SL10 0.100 MM 2.54 W

G aphi cs , SATA Constrai nt

Alternate diffpair w dth/gap through BGA fanout

Rel axati ons

areas (95-ohmdiff)

NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
LVDS_100D BGA 100_DI FF_BGA
TMDS_100D BGA 100_DI FF_BGA
SATA_100D BGA 100_DI FF_BGA

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
—(PC E_EXCARD) PCI E_100D PCLE PCl E_ EXCARD R2D P
[ (PCI E_ EXCARD) PCI E_100D PCLE PCl E_ EXCARD R2D N
— (PCLE M N) PCIE_100D PCLE PCIE M N _R2D P
— (PCLE M N) PCIE_100D PCLE PCIE MN_R2D N
[ ENET_100D ENET_MDI ENET_MDI _R P<3..0>
— ENET_100D ENET_MDI ENET_MDI _R N<3..0>
— ENFT_100D ENETCONN ENETCONN P<3. . 0>
— ENET_100D ENETCONN ENETCONN N<3. . 0>
[ FW 110D EW TP FW PORTO_TPA FL_P
[ FW 110D EW TP FW PORTO_TPA FL_N
— FW 110D EW TP FW PORTO_TPB_FL_P
— EW 110D EW TP FW PORTO_TPB_FL_N
> (SATA A R2D) SATA_100D SATA SATA_A_R2D_UF_P
= (SATA A R2D) SATA 100D SATA SATA_A_R2D_UF_N
> (SATA_A _D2R) SATA_100D SATA SATA_A D2R UF_P
> (SATA_A _D2R) SATA_100D SATA SATA_A D2R _UF_N
[ (USB_EXTA) USB_90D USB USB2_EXTA_MJUXED_ P
—(USB_EXTA) USB_90D USB USB2_EXTA_MUXED N
—(USB_EXTA) USB_90D USB USB2_RT_P
—(USB EXTA) USB_90D USB USB2_RT_N
—(USB_EXTD) USB_90D USB USB_VWMN _F_P
u SB_90D SB USB_WAAN F_N

— (USB_CANERA) USB_90D USB USB _CAMERA F P
— (USB_CANERA) USB_90D USB USB_CAMERA _F_N

> SENSE DIFFPAIR | SENSE 1TO1_555 SENSE GFXI WP6_VSEN P
— SENSE_1TOl_555 SENSE GFXI WWP6_VSEN N
[ SENSE_DI FEPAIR SENSE_1TOl_55S SENSE NBCOREI SNS_P
o SENSE_1TOl_55§ SENSE NBCOREI SNS_N
[z>—SENSE_DI FEPAIR SENSE_1TOL 555 SENSE P1V8| SNS_P
= SENSE_1TO1 555 SENSE P1V8l SNS N
[z SENSE_DI FEPAIR SENSE_1TOl_55S SENSE P1V251 SNS_P
= SENSE_1TOl_555 SENSE P1V25]1 SNS N
> THERM DI EEPAI R THERM 1TOl_555 THERM CPUTHVSNS _D2_P
= THERM 1TO1_555 THERM CPUTHVBNS _D2_N
[zp THERM DI EEPAI R THERM 1TOl_555 THERM CPU THERMD P
D THERM 1TOl_555 THERM CPU_THERMD N
[z THERM DI EEPAI R THERM 1TOl_555 THERM GPUTHVMSENS D P
= THERM 1TO1_555 THERM GPUTHVMENS D N
[ THERM DI EEPAI R THERM 1TOL_555 THERM GPU_TDI CDE_P
f— THERM 1TOL_555 THERM GPU_TDI ODE_N
[THERM DI FEPAI R THERM 1TOL_555 THERM HSTHVENS D P
[ THERM 1TOl_555 THERM HSTHVSNS D N
[ THERM DI FEPALR THERM 1TOL_555 THERM RSESTHVSNS D _P
— THERM 1TOl_555 THERM RSESTHVENS D N
— LVDS_100D LVDS LVDS L_CLK CONN F_P
— LVDS 100D LVDS LVDS L_CLK CONN F_N
=5 SENSE_DI FEPAIR SENSE_1TOl_55S SENSE P1V8I SNS_ R P
= SENSE_1TOl_555 SENSE P1V8I SNS R N
5> SENSE_DI FEPAIR SENSE_1TOI_555 SENSE P1V8GPUI SNS R P
= SENSE_1TOL 555 SENSE P1VBGPUI SNS R N
[ TMVDS_100D VDS TVMDS _CLK R P
o TMVDS_100D VDS TVMDS_CLK R N
— TMDS_100D TMDS TMDS CLK F_P
— TMVDS_100D VDS TVDS_CLK F_N
— TMVDS_100D VDS TMDS DATA F_P<5..0>
[ TMVDS_100D VDS TVDS_DATA F_N<5.. 0>
o (VGA R TV.Y) GA_50S GA VGA R
——(VGA G TV Q) GA_50S GA VGA_ G
> (VGA B TV COVP) | vea 50s GA VGA B
—(VGA_SYNQ) GA_55S IGA_SYNC VGA_HSYNC R
——(VGA_SYNQ) GA_55S GA_SYNC VGA_VSYNC R
—(VGA_SYNQ) GA_55S GA_SYNC VGA_HSYNC
—(VGA_SYNQ) GA_55S IGA_SYNC VGA_VSYNC
= pp1ve_vem | =PP1V8B_S3M MEM A
= pp1ve_vem | =PP1V8_S3M MEM B

G\D GN\D
= ENET_POMER
[ SB_POVER PP3V3_S5
— SB_POVER PP3V3_S0
o SB_POVER PP1V5_S0
=D SENSE_DI FEPAIR SENSE_1TOl_555 SENSE P1V8GPUI SNS_P
D SENSE_1TO1 555 SENSE P1V8GPUI SNS_N
EW POAER
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M75 Boar d- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS ARG | OEREPRR
TOP, 1 SL2, I SL3, | SL4, | SL5, | SL6, | SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.5.1
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =55_OHM_SE =55_OHM_SE 30 MM 0 MM 0 MM DEFAULT * 0.1 MM ? * * BGA BGA_P1WM
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT =DEFAULT STANDARD * =DEFAULT ? MEM_CLK * BGA BGA_P2WM
BGA_P1MM * =DEFAULT ? CLK_FSB * BGA BGA_P2WM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP BGA_P2MM N —DEFALLT B CLK_PCIE N BGA BGA_P2WM
55_OHM_SE TOP, BOTTOM Y 0.100 W 0.100 wW BGA_P3MMV . —DEFAULT > CLK_MED . BGA BGA_P2MM
55_OHM _SE ISL2,1SL11 Y 0.250 wm 0.076 WM CLK_SLOW . BGA BGA_P2WM
55_OHM_SE * Y 0.076 WM 0.076 WM =STANDARD =STANDARD =STANDARD SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT FSB_DSTB FSB_DSTB BGA BGA_P3MM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 1.5:1_SPACI NG . 0.15 WM ?
50_OHM_SE TOP, BOTTOM Y 0.125 W 0.125 W 1.8:1_SPACING . 0.18 WM ?
50_OHM_SE * Y 0.090 W 0.090 W =STANDARD =STANDARD =STANDARD 2:1_SPACI NG . 0.2 W ?
2.5: 1_SPACI NG * 0.25 WM ?
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’YE%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 3: 1_SPACI NG * 0.3 MM ?
46_OHM _SE TOP, BOTTOM Y 0.126 WM 0.126 WM 4: 1_SPACI NG * 0.4 MM ?
46_OHM_SE * Y 0.100 wW 0.100 wW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
45_OHM_SE TOP, BOTTOM Y 0.150 wW 0.150 wW
45_OHM_SE * Y 0.105 wW 0.105 wW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.185 W 0.185 W
40_OHM_SE * Y 0.131 WM 0.131 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM SE | TOP, BOTTOM \% 0.335 MM 0.335 MM
27P4_OHM_SE * Y 0.240 W 0.240 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W
70_OHM DI FF I SL3,1SL4 Y 0. 149 W™ 0. 149 WM 0.125 W 0.125 mm
70_OHM DI FF 1 SL9, I SL10 Y 0. 149 W™ 0. 149 w™M 0.125 W 0.125 mm
70_OHM DI FF ISL2,1SL11 Y 0.185 W™ 0.185 WM 0.125 mm 0.125 mm
70_OHM DI FF TOP, BOTTOM Y 0.185 WM 0.185 WM 0.125 mm 0.125 mm
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF I SL3,1SL4 Y 0.115 MM 0.115 WM 0.125 W 0.125 mm
80_OHM DI FF 1SL9, I SL10 Y 0.115 W 0.115 W 0.125 mm 0.125 mm
80_OHM DI FF ISL2,1SL11 Y 0. 140 mw™m 0. 140 wm 0.125 W 0.125 mm
80_OHM DI FF TOP, BOTTOM Y 0. 140 WM 0. 140 mwm 0.125 W 0.125 mm
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_0OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF I SL3,1SL4 Y 0.101 MM 0.101 mm 0.125 W 0.125 mm
85_OHM DI FF 1SL9, I SL10 Y 0.101 wM 0.101 WM 0.125 mm 0.125 mm
85_OHM DI FF ISL2,1SL11 Y 0.125 W™ 0.125 W™ 0.125 W 0.125 mm
85_OHM DI FF TOP, BOTTOM Y 0.125 W 0.125 W 0.125 W 0.125 mm
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF I SL3,1SL4 Y 0.102 mw™m 0.102 mw™m 0.220 wW 0.220 mv
90_OHM DI FF 1SL9, I SL10 Y 0.102 W 0.102 W 0.220 mv 0.220 mv
90_OHM DI FF ISL2,1SL11 Y 0.130 mwm 0.130 mwm 0.220 mv 0.220 mv
90_OHM DI FF TOP, BOTTOM Y 0.130 wW 0.130 wW 0.220 mv 0.220 mv
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP 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 GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_0-M DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
100_OHM DI FF I SL3,1SL4 Y 0.080 WM 0.080 WM 0.200 mv 0.200 mv 100_DI FF_BGA I SL3,1SL4 Y 0.075 W 0.075 W 0.125 mm 0.125 mm PCB R I f - - -
100_OHM DI FF | I SL9, | SL10 Y 0.080 MV 0.080 MV 0.200 MM 0.200 MM 100_DI FF_BGA |1 SL9, 1SL10 Y 0.075 MV 0.075 MV 0.125 WM 0.125 WM ul e [h I ni t I ons
100_OHM DI FF | ISL2, 1SL11 Y 0.099 MM 0.099 MM 0.200 MM 0.200 MM NOTE: 100_DI FF_BGA is 100-ohms differential inpedance on outer layers and 95-ohns on inner |ayers. SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
100_OHM DI FF | TOP, BOTTOM Y 0.099 W 0.099 W 0.200 mv 0.200 mv NOTI CE OF PROPRI ETARY PROPERTY
PROPERTY CF APPLE GLVPUTER NG, THE POSSESBaR |/
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP TG:EESNNTSWLHE :S;Lgc/‘:w’\ﬁgm | N CONFI DENGE
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD Il NOT TO REPRODUCE OR COPY I T
110_OHM. DI FF | 1SL3,1SL4 Y 0.077 MM 0.077 MM 0.330 WM 0.330 MM '11 NOT TO REVEAL OR PUBLISH IN VHOLE CR PART
110_OHM DI FF | I SL9, I SL10 Y 0.077 MM 0.077 MM 0.330 WM 0.330 MM S1ZE [ DRAWNG NUMBER REV.
D 051- 7413 11.0.0
110_OHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 W 0.330 mv 0.330 mv
ij( APPLE | NC.
110_OHM DI FF | TOP, BOTTOM Y 0.089 MV 0.089 MV 0.330 MM 0.330 MM ) SCALE . S 29 © 8o
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