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BOM Var i ant Bar Code Label / EEE #
BOM NUMBER BOM NAMVE BOM OPTI ONS PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
630-9977 PCBA, CORNHOLI O, MLB, K19l K19_COVMON, CPU_2_53GHZ, EEE_6Z9 826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 6Z9] CRI Tl CAL EEE_6Z9
085-0737 K191 M.B DEVELOPMENT K19_DEVEL_PVT
BOM G oups
BOM GROUP BOM OPTI ONS
K19_COMVON COVMON, ALTERNATE, K19_MCP, K19_M SC, K19_DEBUG _PVT, K19_PROGPARTS
K19_MCP MCP_B03, BOOT_MODE_USER
K19_M sC DP_ESD, EXTRACT_BUFF, | SL6258A, K191, KB_BL, M KEY, LDO_YES
K19_PROGPARTS BOOTROM_PROG, SMC_PROG, | R_PROG, VELLSPRI NG_PROG
K19_DEVEL_ENG BMON_ENG, DEBUG_ADC, XDP_CONN, LPCPLUS, VREFMRGN, BKLT_FS
K19_DEVEL_PVT LPCPLUS
K19_DEBUG ENG DEVEL_BOW SMC_DEBUG_YES, XDP
K19_DEBUG_PVT DEVEL_BOM BMON_PROD, SMC_DEBUG_YES, XDP, NO_VREFMRGN
K19_DEBUG PROD BMON_PROD, SMC_DEBUG_YES, XDP, LPCPLUS_NOT, NO_VREFNRGN
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337S3693 1 PDC, SLGE3, PRQ 2. 00, 25W 1066, RO, 3M BGA uU1000 CRI TI CAL CPU_2_0GHZ
337S3704 1 PDC, SLGE2, PRQ 2. 26, 25W 1066, RO, 3M BGA uU1000 CRI TI CAL CPU_2_26GHZ
337S3680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, RO, 3M BGA uU1000 CRI Tl CAL CPU_2_4GHZ
337S3640 1 PDC, SL3BX, PRQ 2. 5, 35W 1066, C0, 6M BGA uU1000 CRI TI CAL CPU_2_5GHZ
337S3756 1 PDC, SLCFG, PRQ 2. 53, 25W 1066, RO, 3M BGA uU1000 CRI TI CAL CPU_2_53GHz
337S3641 1 PDC, SLB43, PRQ 2. 8, 35W 1066, C0, 6M BGA uU1000 CRI TI CAL CPU_2_8GHZ
338S0710 1 | C, MCPTIMKT- B3, 35x35MV| BGAL437 u1400 CRI TI CAL MCP_B03
33850694 1 I C, RTL8251CA- VB- GR, G GE TRANSCEI VER, 48P u3700 CRI TI CAL
33850654 1 | C FV643- E, 1394B PHY/ OHOl LI NK/ POl - E, 12 u4100 CRI TI CAL
Progranmmabl e Parts
33850563 1 I C, SMC, HS8/ 2117, 9X9MM TLP, HF u4900 CRI TI CAL SMC_BLANK
341S2460 1 | C, PRGRM SMC EXTERNAL, K191 U4900 CRI TI CAL SMC_PROG
33580610 1 I C, FLASH, SPI , 32MBI T, 3. 3V, 86M-Z, 8- SOP U6100 CRI TI CAL BOOTROM_BLANK
34152458 1 I C, PRGRM UNLOCK, K191 u6100 CRI TI CAL BOOTROM_PROG
338S0633 1 C, CYPRS, CY7C63803- LQXC, 4X4MV| USB, 24- QF u4800 CRI TI CAL | R_BLANK
341S2384 1 I R ENCORE | |, CY7C53803- LQXC u4800 CRI TI CAL | R_PROG
33752983 1 I C, PSOC+ W USB, 56 PI N, MLF, CY8C24794 u5701 CRI Tl CAL | VELLSPRI NG_BLANK
34152503 1 IC, TP PSCC, M7, VB8 uUs701 CRI Tl CAL | WELLSPRI NG_PROG
Devel opnent BOM
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
085-0737 1 K191 M.B DEVELCPMENT DEVEL CRI TI CAL DEVEL_BOM

Alternate Parts

PART NUVBER ék'%RIN\lAL;\I'/gEEO? BOM OPTI ON REF DES COMMENTS:
138S0603| 13850602 ALL Mirrata alt to Samsung
152S0968| 15250966 ALL Maglayer alt to Delta
128S0220| 12850262 ALL KEMET alt to SANYO
15280778 15250693 ALL CYNTEC AS ALTERNATE
152S0796| 15250685 ALL CYNTEC AS ALTERNATE
152S0694| 15250138 ALL MAGLAYERS AS ALTERNATE
157S0058| 157S0055 ALL DELTA AS ALTERNATE
104S0018| 10450023 ALL DALE/ VI SHAY AS ALTERNATE
128S0093| 12850218 ALL KENET AS ALTERNATE
152S0874| 15250516 ALL MAGLAYERS AS ALTERNATE
15250847 15250586 ALL MAGLAYERS AS ALTERNATE
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Fan Connectors Functi onal Test Points
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FUNC_TEST
R feg] = s SATA ODD Connectors DC Power Connect or I CT Test Points
TRUE FAN RT_PWM -
TRUE FAN_RT_TACH a FUNC_TEST FUNC_TEST NO_TEST
TRUE @ - TRUE PPSY_SW DD sors| 4 TPs = TRUE PRIVS DO N FUSE w | 3 TPs e+ NC AUD_LOL N L — NC AUD LOL N L
] ses = TRUE SMC_ODD_DETECT i~ = TRUE ADAPTER SENSE w. NC_AUD_LOI_P L — NC_AUD_LOL_P_L WAREBASESTRUE  TRUE
LVDS Connect or = TRUE SATA_ODD_R2D P . TRUE G\D j 3 TPs 105 _NC_USB_10N — NC USB_10N WAKE_BASEZTRUE TROE
= TRUE SATA_ODD R2D N o L 105 __NC_USB_10P — NC USB_10P ﬁ?i“i‘lﬁ Iﬁg o 10
TRUE SATA_ODD D2R C N = e _NC ENET INTR L — NC ENET_INTR L _BASES
FUNC_TEST = TRE SATA_ODD D2R C P o Batter y Connect or e _NC_ENET_PWRDWN L — NC_ENET_PWRDVN L WRKE_BASE=TRUE TRET
TRUE PP3V3_S0 e S U O S T o DR e FUNC TEST = WAKE_BASE=TRUE TRUE
p— e L T o TRUE D JaTes = TRUE PPVBAT_G3H_CONN ww | 3 TPs wo NG ISSP_SCLK P1_1 _ NC ISSP_SCLK P1_1 _
TRUE ootz L = TRUE SMBUS_SMC BSA_SCL 5 1053 59 60 51 s __NC_| SSP_SDATA P1_0 — NC | SSP_SDATA P1_0 WAKE_BASEZTRUE TROE o1
LVDS DDC LK = Keyboard Connect or = TRUE SMBUS_SMC_BSA_SDA o 40 12 50 50 1 « _NC_LCDBKLT_FAI L — NC_LCDBKLT_FAIL VAKE BASESTROE TROE |
TRUE AR e Ty 817 69 - TRUE SYS DETECT L 5o ss__NC LPC DRQO L — NC LPC DRQO L MAKEiBAbI::IRLE TRUE o
TRUE o o0 FUNC_TEST TRUE GND_BATT_CHGN\D o5 - VAKE_BASESTRUE TROE
TRUE LVDS_CONN A DATA N<O> ~ — — - j 6 TPs
TRUE PP3V3_S3 67 20 25 29 20 43 48 50 on TP_MEM A CKE<3..2> — NC MEM A _CKE<3..2> -
IRUE LVDS CONN A DATA P<0> = PP3V42_G3H NC MEM A CLK2N NC NVEM A CLK2N WAKE_BASESTRUE  TRUE
LVDS CONN A DATA N<1> 5 o | — TRUE 6a752063Le2" 38 40 41 42 43 45 14 6 VIKE BASE=TRUE TROE 6 14
TR VDS CONN A DATA P<1s = TRUE W6_KBDL i Bl L Connect or i+« _NC_VEM A_CLK3N NC_VEM A_CLK3N a
TRUE 8 69 MAKE_BASE=TRUE  TRUE
TRUE WV5_KBD2 o 12 45 45 50 50 67 s _NC_MEM A _CLK3P NC_MEM A_CLK3P o1
TRUE LVDS_CONN A DATA N<2> = FUNC_TEST 2 VAKE_BASE=TRUE TRUE
TRUE WVS_KBD3 w0 - i 56 _NC MEM A_CLK4P NC_MEM A_CLK4P
e LVDS QONN A DATA_P<2> . = we W5 KBD4 > e PR3V _GBH L] 3 TPs NC MEM A CS L<3> NC_MEM A CS L<3> WRRE BASESTRUE  TRE
TRUE LVDS CONN A CLK F N e = TRE WS_KBD5 . — TRE SMe LID R " TP MEM A ODT<3..2> — NC MEM A _ODT<3..2> WAKE BASESTRUE  TROE . °
TRUE LVDS CONN A CLK F P o 82 [— e WE KBD6 ® = TRUE SMBUS _SMC _BSA _SCL 6 40 43 59 60 81 — = — VAKE _BASE=TRUE TRUE »
TRE LVDS_CONN B DATA Ne0> .. = e W\E_KBD? - o IRE SMBUS_SMC_BSA_SDA ¢ 002 59 00 61 oo _NC_MEM B CKE<2> _ NC_MEM B_CKE<2> -
TRUE LVDS_CONN_B_DATA P<0> 4 = e WE KBDS - TRUE SMC Bl L_BUTTON L 40 41 590 NG VEM B CLK3P ~— NG MEM B CLK3P VARE_BASE=TRUE TRUE
TRUE LVDS_CONN B DATA Nel> .. = TRUE WS_KBD9 w0 s« _NC_MEM B_CLK4N — NC MEM B CLK4N WARE_BASESTRUE RE .
TRUE LVDS CONN B_DATA P<1> [—¢ - TRUE GN\D j 3 TPs NEM B — NEM B VAKE_BASESTRUE  TRUE
TRUE W5_KBD10 p s _NC_MEM B_CLK4P — NC MEM B_CLK4P |
TRUE LVDS CONN_B_DATA N<2> 44 = L = VAKE_BASE=TRUE TRUE
TRUE W5_KBD11 " P Ne 55 _NC MEM B_CLK5N — NC_MEM B_CLK5N
TRE LVDS_CONN B DATA P<2> ., = = ower ts = WAKE_BASESTRUE — TRUE
TRUE WE_KBD12 " 56 _NC MEM B_ODT<2> — NC MEM B ODT<2> = o1
TRUE LVDS CONN B CLK _F N o0 82 [— — VAKE_BASESTRUE ~ TRUE
TRUE VS_KBD13 w0 »s__NC M B RAM S| ZE — NC M B _RAM SI ZE
TRUE LVDS CONN B CLK_F_P 60 02 [ — e WS KBD14 FUNC_TEST NG P7 7 — NG P7 7 VAKE _BASE=TRUE TRUE
TRE LED _FETURN 1 o 72 T WIE_KBDL5_CAP - o> IRE PPVOORE_SO_CPY T e TP_PO_AD<31..8> = NC PO_AD<31..8> WRKE BASESTRUE  TRUE
TRUE LED _RETURN_ 2 60 72 74 = VS KBD16 NUM - TRUE PPVCORE_SO_MCP 721 22 44 6 = VAKE_BASESTRUE — TRUE
TRUE LED RETURN 3 o0 72 74 = TRUE & KBDL7 b = TRUE PPOV75_S0_DDRVTT 726 27 63 o8
TRUE LED RETURN 4 P - IRE V& KBD1S “© — TRUE PP1V05_S0 791011 12 13 16 17 19 21 22 TP_PCl_C BE L<3..0> — NC PCl_C BE L<3..0> _ 10
TRUE LED RETURN 5 o v e [— TRUE Ve KBDLO K = TRUE PP1V5_S0 e i 1e 20 3y 66 67 68 62 - VAKE_BASESTRUE TRUE
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AF25

CPU Power & Ground
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SYNC FROM T18

CPU VCore HF and Bul k Decoupl i ng

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE ( C1200- C1219) :

61 42 10 7 ¢ PPVCORE SO _CPU

Pl ace inside socket cavity on secondary side.

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
+ C1200 1 Cl201 t Cl1202 t C1203 t Cl204 t C1205 * C1206 t C1207 t C1208 t C1209
22UF —— 22UF —— 22UF 22UF 22UF —— 22UF —— 22UF —— 22UF 22UF 22UF
20% —— 20% —— 20% 20% 20% 20% 20% 20%
6.3 6.3v 6.3v 6.3v 6.3v 6.3v 6.3v
2 CERM X5R 2 CERM XSR 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805 805 805 805 805 805
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1 Cl210 1 Cl211 1 Cl212 1 Cl213 1 Cl214 1 Cl1215 1 Cl216 1 C1217 1 Cl1218 1 Cl219
22UF —— 22UF —— 22UF 22UF 22UF —— 22UF —— 22UF —— 22UF 22UF 22UF
20% —— 20% —— 20% 20% 20% —— 20% —— 20% —— 20% 20% 20%
, 5.3V , 8.3V , 8.3V , 5.3V , 5.3V , 5.3V , 5.3V , 5.3V , 5.3V , 8.3V
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
805 805 805 805 805 805 805 805 805 805

PLACEMENT_NOTE ( C1240- C1243) :

Pl ace on secondary side. Place on secondary side.

CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
NOSTUFF
[*ci24a0  |'cl241 .|* cL242 .|* c1243
— —470UF- 4MOHM — — 470UF- 4MOHM 470UF- 4MOHM 470UF- 4MOHM
[ 20% T 20% 20% 20%

3|2 2.0V 2 2.0V 3|2 2.0v 302 2.0V
POLY- TANT POLY- TANT POLY- TANT POLY- TANT
D2T- SM D2T- SM D2T- SM D2T- SM

Pl ace on secondary side. Place on secondary side._L

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. O01luF

PLACEMENT_NOTE=Pl ace C1281 near CPU pin B26.
C1250 * 1 C1251
10uF 0. 01UF

82 68 67 66 37 22 15 10 7 6 PPLV5 SO

20% 10%

6.3V , , 16V
X5R CERM
603 402

VCCP (CPU 1/ O DECOUPLI NG

1x 330uF, 6x 0. 1uF 0402
22 21 19 17 16 13 12 10 9 7 g PP1VO5 SO

67766 65 61 35 23 ‘ PLACENENT NOTE=Pl ace C1260 bet ween CPU & NB.
CRI Tl CAL
ciz2e0, |*cl2e1 1C1262 |t Cl263 |* C1264 |* Cl1265 | C1266
330UF —— 0. 1UF —— 0. 1UF 0. 1UF —— 0. 1UF 0. 1UF 0. 1UF
29% ﬁ T, i T, i fri‘a T, i , v fri‘a
pay-Sat 2|3 2 cerm 2 cerm 2 cerm 2 cerm CERM 2 Cerv
Do anp 402 402 402 402 402 402

REMOVE NO STUFF CAPS C1220 TO C1231

REMOVE Cl1244 & Cl1245

CHANGE C1240-C1243 AND C1260 FROM 128S0241(9 M LLI-OHAM TO 128S0231(6 M LLI-OHM

CPU Decoupl i ng
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27°36733732°9:°%,°15°5,°3 2°_PP3V3_ S0
45°47748"45% =

M ni - XDP Connect or

NOTE: This is not the standard XDP pinout.
Use with 920-0620 adapter board to support CPU, MCP debuggi ng.

MCP79-speci fi ¢ pi nout

s Pp1V0S_S0
XDP
T
R1315! BETERK
54.9 J1300
leéw LTH 030- 01- G D- NOPEGS
b5, F-'ST- M
2 1
o
75 oqa—yXDP_BPM L<5> OBSEN_AQ -2 o3 - OBSEN_CD JTAG MCP_TDO am: o
75 oqa—yXDP_BPM L<4> OBSEN A1 - b ol5 < OBSEN _C1 JTAG MCP_TRST_L oo 20
8 7
o
75 oqa—yXDP_BPM L<3> OBSDATA_AQ <« 10 ol? < OBSDATA_C0 MCP_ DEBUG<0> B 78
7 oy XDP_BPM L<2> OBSDATA_Al » 12 ol o OBSDATA_C1 MCP_DEBUG<1> B 0 70
14 13
o
7 oy XDP_BPM L<1> OBSDATA_A2 » 16 o5 o OBSDATA_C2 MCP_DEBUG<2> B 0 70
s s (> XDP_BPM L<0> CRSDATA_ A3 DEETH DG AN CRSDATA_C3 MCP_DEBUG<3> oD 10 70
20 19
o
TP_XDP_OBSFN_BO OBSEN B0 22 of2L OBSEN DO JTAG MCP_TDI o 2
TP_XDP_OBSFEN_B1 OBSEN_B1 24 ol OBSEN D1 JTAG MCP_TNMB oo
26 25
o
TP_XDP_OBSDATA_BO OBSDATA_BO <« 28 of27 o OBSDATA_DO MCP_ DEBUG<4> B 1 78
TP_XDP_OBSDATA_B1 OBSDATA_B1 o 30 ol OBSDATA_D1 MCP_ DEBUG<5> B o 70
32 31
o
XDP TP_XDP_OBSDATA B2 OBSDATA_B2 » 34 o33 - COBSDATA_D? MCP_DEBUG<6> B 0 70
R1399 TP_XDP_OBSDATA B3 COBSDATA_B3 o 36 o35 - OBSDATA_D3 MCP_DEBUG<7> D o 70
38 37
o
a0 oy CPU PWRED 1, XK 2 XDP_PWRGD PuRGDY HOOKO TN D R L TPC K/ HOOKa FSB CLK_ I TP_P am s s OP
5% XDP_0BS20 HOOK1. <« 22 ol < | TPCL Ké#/ HOOKS FSB_CLK I TP_N am e s
Mzb i VCC_0BS_AB a4 o4 VCC_0BS_CD R113K03
1 T PM LATRI GGER L HOOK2. > 46 o045 - RESET#/ HOOK6 s XDP_CPURST_L 1 2 FSB_CPURST_ L a7
20 ¢oomy JTAG MCP_TCK HOOK3 » 48 o4 »> DBR#/ HOOKZ XDP_DBRESET_L [oory o 2 58\ PLACEMENT_NOTE=PI ace cl ose to CPU to minim ze stub
50 oA NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. 55
70 42 20 20cery_ SMBUS_MCP_O_DATA soa DR D SR 0O XDP_TDO o
78 43 27 26 20cEy SVBUS MCP 0_CLK saL >4 ol TRSTn XDP_TRST_L oD ¢ 7
TCKL NC2E Lo o35 i XDP_TDI o 0
75 qomXDP_TCK TCKO - 28 ol o ™G XDP_TMS o ¢ s
60 o8 XDP_PRESENT#
XDP DP
C13001: 1C1301
0.1yF L Lo TuF
W i
402 402
998- 1571 J:
Di rection of XDP nodul e
Pl ease avoid any obstructions
on even-nunbered side of J1300

eXt ended Debug Port (M ni XDP)
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oM T
U1400
MCP79- TOPO- B
BGA
(1 OF 11)
7509 FSB_DSTB_L_P<0> T404CPU_DSTBPO# CPU_DO#,, Y43 FSB_D L<0> 50 s
70 ocayFSB_DSTB L N<0> > U40\cPU_DSTBNO# CPU_D1#- W2 «- FSB D L<1> B> co7s
75 9 5 (B FSB DI NV_L<0> —s VA1 |cPU_DBI 0# CPU_D2#-, Y40 «—> FSB D L<2> 607
7596 FSB_DSTB L_P<1> VB9 |opU DSTEPL# CPU_DB#, W1 FSB_D L<3> 6o s
= CPU_D4#- Y39 FSB D L<4> 6975
s FSB DSTB_L_N<1> V87 |cPU_DSTBNI# Jiyali v Fon D L<52
759 s (B ESB DI NV_L<1> —s V35 CPU_DBI 1# CPU:%# Va1 FSB D L<6> .
7596 FSB_DSTB L_P<2> N37 \CPU_DSTBP2# CPU_D7#- Y42 FSB_D L<7> 59 75
750 oqmryFSB_DSTB L N<2> -—> L36CPU_DSTBN2# CcPU_D8# P42 «» FSB D L<8> B> 5 0 75
75 0 ogmy—FSB_DI NV_L<2> «—> N35_cPU_DBI 2# CPU_D9#, W41 «» FSB D L<9> G0 s
7596 FSB_DSTB L_P<3> MBY, |cPU DSTBRS# CPU_D10#-,R42 FSB_D L<10> oo s
- CPU_D11#-,T39 FSB_ D L<11> 6o s
FSB DSTB L_N<3> MIL CPU_DSTENSH# e Fen D <122
FSB DI NV_L<3> 341 cpu DBI 3% CPU_D12# < .
75 9 6B e 41 ) | CPU_D13#,T41 FSB D L<13> 60
75 9 6, FSB_A L<3> AC34 cPU A3# CPU_D14#- R41 FSB D L<14> -
= CPU_D15#-T43 ESB D L<15> 6975
7596 FSB A L<4> AE38 cPU A4# —
- CPU_D16#- V85 FSB_D L<16> 6o s
59 FSB_A_L<5> AE34_|cPU_AS# )
A - CPU_D17#,AA37 FSB D L<17> 6o s
7509 FSB_A L<6> AC37.|CPU_A6#
- CPU_D18#-, V83 FSB_D L<18> 6o s
59 FSB_A L<7> AE37 cpu A7# )
— CPU_D19# V84 FSB_D L<19> 5o s
596 FSB_A L<8> AE35CPU_A8# -
= CPU_D20#AA36 FSB D L<20> 69 75
596 FSB_A L<9> AB35CPU_A9#
— CPU D21#-AA34 FSB D L<21> 6075
7596 FSB_A L<10> AF35 {CPU_A10# =
= CPU_D22#-,AA38 FSB D L<22> 59 75
7596 FSB_A L<11> AGB5{CPU_A11#
= CPU_D23#AA35 FSB D L<23> 69 75
7596 FSB A L<12> AG39 {cPU A12#
- CPU_D24#-U38 FSB D _L<24> 6o s
59 FSB A L<13> AE33CPU A13# —
A = CPU_D25#,U36 FSB D L<25> oo s
7596 FSB_A L<14> AGB7 CPU_Al4#
= CPU_D26#-U35 FSB D L<26> 69 75
96 FSB_A L<15> AG38 |cPU_A15# =
- CPU_D27#U33 FSB_D L<27> 6o s
59 FSB A L<16> AGB4CPU_A16# —
. A - CPU_D28#-,U34 FSB_D L<28> 6o s
7596, FSB A L<17> AN38 {cPU A17#
- CPU_D29#-, V88 FSB_D_L<29> 6o s
7596, FSB_A L<18> AL39 Icpu Al18# —
~ CPU_D30#R33 FSB D L<30> 6975
7596 FSB_A L<19> AGB3{CPU_A19# -
- CPU_D31# W37 FSB D L<31> 6o s
7596 FSB A L<20> AL33 {cPU_A20#
= CPU_D32#-,N34 FSB_D_L<32> 5o s
7596 FSB A L<21> AI33 lcPu A21# -
— CPU_D33#-,N33 FSB_D_L<33> 6975
7596 FSB A L<22> AN36 CPU A22# =
= CPU_D34#- R34 FSB D L<34> 69 75
7596 FSB_A L<23> AJ35 . cPU A23#
= CPU D35#- R35 FSB D L<35> 6075
75 9 6, ESB A L<24> AIB7CPU_A24# =
— A = CPU_D36#- P35 FSB D L<36> 6975
7596 FSB_A L<25> AJ36CPU A25#
= CPU_D37#~R39 ESB D L<37> 6975
96 FSB_A L<26> AJ38CPU_A26H# - 5
= CPU D38#- R37 FSB D L<38> 6o 75
59 FSB A L<27> AL37CPU A27# —
——— ! I I CPU_D39# R38 FSB D L<39> 6075
96 FSB_A L<28> AL34CPU_A28# -
— CPU_D40#,L37 FSB D L<40> 6975
7596, FSB A L<29> AN37 Icpu A29# —
- CPU_D41#,L39 FSB D L<41> 6o s
7596 FSB_A L<30> AJ34 cPU A30# =
= CPU_D42#-,L38 FSB D L<42> 6075
96 FSB_A L<31> AL38|CPU_A31#
= CPU_D43#-N36 FSB D L<43> 6975
) FSB_A L<32> AL35CcPU_A32# -
) . CPU_D44#- N38 FSB D L<44> 6975
) FSB_A L<33> AN34CPU_A33#
= CPU_D45#-,J39 FSB D L<45> 69 75
75 9, FSB A L<34> AR39 {CPU A34# 338 ESBE D L<4
FSB_A_ L<35> ANB5 |cPU A35# CPU_D46# S <46> .
BB e < ~ CPU_D47#-J37 FSB D L<47> 6075
7596 ESB_ADSTB_L<0> AE36CPU_ADSTBO# CPU_D48#-L42 ESB D L<48> 60975
75 9 5 B FSB_ADSTB L<1> —s AK35CPU_ADSTB1# CPU_D49#- M2 «—> FSB D L<49> > 607
CPU_D50#- P41 FSB D L<50> [P
7596 FSB_REQ L<0> AC38 |CPU_REQD# CPU_D51#-N41 FSB D L<51> 6075
PP1V05_S0 70 FSB_REQ L<1> AA33CPU_REQL# CPU_D52# N0 FSB_D L<52> oo
21047 a5 a3 12110078 oo FSB_REQ L<2> AC39 cpy REQR# CPU_D53#, MO FSB D L<53> 5o
' 759 FSB_REQ L<3> AC33_|cPU_REQB# CPU_D54#-H40 FSB D L<54> o607
75 9 ocmryFSB_REQ L<4> -—> AC35_|CPU_REQ4# CPU_D55# K42 FSB D L<55> 6975
R1410' R1415' ['R1416 HRE CPU_D56H, AL \ ~ FSB D L<56> e
5 '131 65% ?% 750 oqmryFSB_ADS L > ADA2 |CPU_ADSH# CPU_D57#,L41 FSB D L<57> 6075
wee VeTe jieni FSB_BNR L o ADA3CPU BRA Cru_sed 3 o w FSB_D L<58> =
4922 4022|2402 75 ogmyFSB_BREQD_L e AE40JCPU_BRO# CPU_DB 0, 42 FSB_D_L<59> oo
s FSB BREQL L > AL32 |cPU_BR1# CPU_D60#- K41 FSB D L<60> 6975
75 41 0 [T PM THRMTRI P_L 75 0B FSB_DBSY_L > AD39 CPU_DBSY# CPU_D61#-J40 FSB D L<61> 69 75
759 T CPU_FERR L 75 o (B FSB _DRDY L - ADA1 CPU_DRDY# CPU_D62#-H39 FSB D L<62> 6975
750 oqcmry FOB HI T L > AB42 |CPU_HI T# CPU_D63#-, M3 FSB D L<63> 6975
750 oqmy FSB_HI TM L i ADA0 cpy_HI T =D
759 5 TR FSB_LOCK L - ACA3 |CPU_LOCK# CPU_BPRI #~AA41 - FSB BPRI L oo ¢ 7
‘ 75 9 (O} FSB_TRDY_ L > AEA1 |CPU_TRDY# CPU_DEFER# AM0 > FSB_DEFER L oo © 75
NO STUFF | NO STUFF NO STUFH
s TP_CPU_PECI _MCP - E41 |cPU PECI
R1420* R1421* R1422 < <« = BCLK_OUT_CPU_R_(A2 > ESB CLK CPU P oo o 7
iK K. SIKR s o e - CPU_PROCHOT_L A oCPu PROCHOTY BOK QUT CPU NG 5 FSB GLK CPUN o . vs
5% 5% 0 - CPU_THERMTRI P# g
VELDE VELDE Ve OF > AHA0JCPU_FERRY BAK QUT_ITP_A A4S FSB CLK ITP P ymny i vs
4022 402z |2%02 BOLK OUT_ITP NA42 | FSB OLK ITP N gy
* O fNCP gggt:iz (M-P_BSFI <2>) > F42 CPU_BSEL2 BCLK_OUT_NB_R_AL41 o 1 FSB_ CLK _MCP_P
s O =MCP. (MCP_BSEL <1>) > D42 |cPy BSEL1 BOLK OUT NB N-AKa2 ™ . FSB CLK MCP N
s I =MCP_BSEL<0> (MCP_BSEL <0>) > F41 |cpy BSELO - - -
Loop- back cl ock for delay matching.
7 0 o FSB_RS_L<0> > ACAL CPU_RSO# BCLK_| N_N-AK41 -
0 qorESB_RS L<1> > ABA1 Py RS1# BCLK_I N_H_AJ40 -
s 9 (o} FSB RS L<2> > ACA2 |cPU_RS2#
R1430' |'R1435 » PP1VO5_SO_NCP PLL_FSB CPU AZOMIAFAL | CPU A20M L o o 7 PP1V05_S0 s e
49. ? 4D9. 9 270 mA (A01) 206 mMA ¢ AR7 |+v DLL_DLCELL_AVDD CPU_| GNNE#-AH39 - CPU | GNNE_L om0 7 NO STUFF
k’#%g& %{:ﬂlﬁ\év 20 mMA§_AH27 +v PLL_MOLK CPU_I NI TH, AH2 > CPUINTL oD ° 1R1440
402, 2402 29 mMA ¢ ARS8 |+v PLL_FSB CPU_| NTR_AF42 > CPU | NTR @ o 7 1D5O |\/[:| D (:I)
15 mA _AH28 |y pLL_cPU CPU_NM|_AGA1 > CPUNM o © 7 AT Ulilnterface
CPU_SM #-,AHA1 . CPUSM_L o L 62" SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
s MCP_BCLK_VM._COWP_VDD AMBY |BCLK_VM._COMP_VDD
- MOP_BOLK_VIVL_COVP_GND M0 Ja0LK v oovP G Sruprrsg A . l(:J;LBJ %%T - @D ¢ 22 7 NOTI CE OF PROPRI ETARY PROPERTY
. —> oo o 12 75 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
s MCP_CPU_COVP_VCC AMA3 |cPU_COVP_VCC CPU_SLP#,AVB3 _»_ FSB CPUSLP_L o 0 RO HE R SARETER  INC. THE POSSESSOR
1 s MCP_CPU_COVP_GND AMA2 |CPU_COMP_GND CPU_DPSLP#~AN33 > CPU DPSLP_L [ o 7 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
lell-g3% CPU_DPWR# AMB2 »> FSB_DPWR L oD ¢ 75 Il NOT TO REPRODUCE OR COPY I T
‘19 CPU_STPCLK#~AGA2 > CPU_STPCLK_L @ © 7 111 NOT TO REVEAL CR PUBLI SH | N WHOLE OR PART
asw CPU_DPRSTP#, AN32 e CPU_DPRSTP_L [ © 6 7S
402, - - - SI'ZE [DRAW NG NUVBER REV.
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D NVEM DQ<0> AP35 NDQ_):Q MCLKOA_O_N

<<<

3

ARERRDRD

<<
> > >

oM T oM T
U1400 U1400
MCP79- TOPO- B MCP79- TOPO- B
BGA BGA
(2 OF 11) (3 OF 11)
AL8 [MDQD_63 MDQS0_7_PLAL10 MEM A P<7> 26 76 76 27 MEM B 63> AT4 |VDQL_63 MDQS1_7_P| AT2 MEM B P<7> 27 76
AL9 IMDQD_62 MDQS0_7_NHAL11 NMEM A_|  N<7> 26 76 76 27 MEM B_ 62> AT3 IMDQL_62 MDQS1_7_NRATL NMVEM B_| N<7> 27 76
AP9 INDQD_61 MDQS0_6_P|_ARB MEM A P<6> 2 76 76 27 MEM B 61> AV2 [MDQL_61 MDQS1_6_P| AY2 MEM B P<6> 27 76
AN9 |VMDQD_60 MDQS0_6_N~ARY MEM A N<6> 26 76 76 27 MEM B 60> AV3 IVMDQL_60 MDQS1_6_NHAYL MEM B N<6> 27 76
AL6 |MDQO_59 MDQS0_5_P| AW MEM A P<5> 26 76 76 27 MEM B 59> AR |NDQL_59 MDQS1_5_P|_BB6 MEM B P<5> 2 76
AL7 |MDQ_58 MDQBO_5_NAVE o o VEM A DQS N<5> gy 267 6 27 MEM B 58> AR3 |VMDQL_58 MDQBL_5_NBA6 o o NEM B DQS N<5> 2746
AN6 |VMDQD_57 MDQS0_4_P| AP13 MEM A P<4> 26 76 76 27 MEM B 57> AR IVMDQL_57 MDQS1_4_p| BALO MEM B P<4> 27 76
AN7_|VMDQD_56 MDQS0_4_NHARL3 MEM A N<4> 26 76 6 27 MEM B 56> AU |VMDQL_56 MDQS1_4_NRAY1l MEM B N<4> 2 76
AR6_[NDQD_55 MDQS0_3_P|AV25 MEM A P<3> 26 76 76 27 MEM B 55> AY4 |MDQL_55 MDQS1_3_P| BB33 MEM B P<3> 27 76
AR7_INDQO_54 MDQS0_3_N-AVRS o o NMEM A DQS_N<3> CBD 26 7 76 27 NVEM B 54> AY3 [\DQL 54 MDQS1_3_NBA33 o o NMVEM B_DQS_N<3> B> 27 7
AV6 |MDQD_53 MDQS0_2_P| AU30 MEM A pP<2> 26 76 76 27 MEM B 53> BB3 |VDQL_53 MDQS1_2_P| BB37 MEM B P<2> 27 76
A6 (NDQD_52 MDQSO_2_ N-AU29 MEM A N<2> 26 76 76 27 MEM B 52> BC3 |MDQL_52 MDQSL_2_NBA37 MEM B N<2> 27 76
AN10 INDQO_51 MDQSO_1_P| AT35 MEM A_ _P<1> 26 76 76 27 MEM B_ 51> AW IVDQL_51 MDQS1_1_P| BA43 MEM B_ _P<1> 27 76
AR5 _|MDQD_50 MDQS0_1_NHAUSS MEM A N<1> 26 76 76 27 MEM B 50> AVB (MDQL_50 MDQS1_1_NnAY42 MEM B N<1> 27 76
AU |VMDQD_49 MDQS0_0_P| AU39 MEM A P<0> 26 76 6 27 MEM B 49> BA3 |NDQL_49 MDQS1_0_P| AT42 MEM B P<0> 27 76
AV5_IMDQD_48 MDQS0_0_NAT39 MEM A N<O> 2 76 76 27 MEM B 48> BB2 \NDQL_48 MDQS1_0_NAT43 MEM B N<0> 27 76
AU7_IMDQO_47 76 27 MVEM B 47> BB5 |MDQL_47
AUB INDQD_46 76 27 NVEM B 46> BAS |NDQL_46
A9 NDQo_45 O 16 a7 MVEM B 45> BA8 [NDQ1_45 gee]
AP11 INDQO_44 76 27 MEM B 44> BC8 |MDQL_44
A IVDQD_43 76 27 MEM B 43> BB4 |VDQL 43
AY5 |\DQO_42 MRASO#AVLT o MEM A RAS L foom 26 76 7 2rcgry MEM B DQ<42> «—»BA MDQ1_42 MRASL#AWE o MEM B_RAS_L T 27 7
AW IMDQ_41 MCASO#[APL7 o MEM A CAS L foon 26 76 6 27 MEM B 41> BA7 |MDQL_41 MCAS1#[\BALS o MEM B_CAS L [T 27 7
AV9 INDQO_40 MAEO#ARLT MEM A WE L @ 26 7 70 27cgry—VEM B_DQ<40> s Y8 IMDQL_40 MAE1#(BALE o MEM B_WE_L Qo 27 7
AULL |MDQD_39 76 27 MEM B 39> BA9 IMDQL_39
AVL1 [vDop 38 76 27 MEM B 38> BB10 |VDQL_38 s
AV13 |MDQD_37 76 27 NMEM B 37> BB12 |\DQL 37
AWL3 |VDQO_36 | 76 27 MEM B 36> A2 IVDQL_36 |
ARL1 |MDQO_35 70 27 (B NMVEM B_DQ<35> <—»BB8 VDQL_35
AT11 |VDQD_34 &  MBAO_2| AP23 - MEM A BA<2> o 2 7 76 27 NMEM B 34> BBY IMDQL 34 5 MBAL_2| BB29 - MEM B BA<2> o =7 7
ARL4 oo 33 = wero 1| AP19 5 NEMLA BA<1> il o rcery MEM B DO<33> o o Avi2 |uoor 33 = weai_i[BBIS | NEM B BA<I> o 7
AUL3 INDQO_32 m MBAO_O| AWL7 MEM A _BA<0> oD 2 7 76 27 MEM B, 32> BA12 \\DQL_32 m MBAL O BB17 _ MEM B_BA<0> o 27 7
AR26 |VDQD_31 76 27 MEM B 31> BC32 |MDQL_31
AU25_|VDQD_30 < 76 27 MEM B 30> AVB2 [vpa1_30 <
AT27 IMDQD_29 76 27 NMEM B_| 29> BA35 |MDQL_29
AR7 voco 28 () o MEM B_DQ<28> avas |voar 28 ()
AP25 INDQD_27 76 27 MEM B 27> BA32 \\DQL_27
AR25 |\pop_26 MAO_14| ARZ3 o MEM A A<14> Qo 26 7 - VEM B 26> BB32 |Npo 26 MAL 14| BA2O o MEM B A<14> oo 27 7
— MAO 13| AULS NMEM A A<13> 26 76 — MAL 13| BA14 NMEM B_A<13> 27 76
AP27 |NDQD_25 — —> oo 76 27 MEM B 25> BA34 |\DQL_25 — —-> lesing
— MAO 12| AN23 MEM A A<12> 26 76 MAL 12| AV28 MEM B A<12> 27 76
AR27 |NDQD_ 24 — - jlesing 76 27Cary MEM B DQ<24> s AY35 |\DQL_24 — —- issing
— MAO 11| AVR1 MEM A A<11> 26 76 MAL 11| BC28 MEM B A<11> 27 76
AP29 |MDQO_23 — —> oo 76 27 MEM B 23> BC36 |vDQL_23 - Bl jesing
— MAO_10[ ANLO MEM A A<10> 2 78 MAL_10| BAL7 MEM B_A<10> 27 76
AR29 |MDQO_22 — - oo 76 27 MEM B 22> AVB6 |VDQL_22 — - oo
— MAO O AV21 NMEM A A<9> 26 76 MAL 9| BB28 NMEM B_A<9> 27 76
AP31 |\DQD_21 — —> jevind 76 27 NVEM B 21> BA39 |VDQL 21 — - [e810d
— MAO 8| ARR2 MEM A A<8> 26 76 MAL 8| AY28 NMEM B_A<8> 27 76
AR31 INDQD_20 — —-»> jiesing 76 z7¢my VEM B_DQ<20> AY40 |NDQL_ 20 — —-»> lesing
= MAO_7| A2l MEM A_A<7> 26 76 MAL 7| BA28 MEM B_A<7> 27 76
AV27 |NDQD_19 - —-> A o> 76 21 MEM B 19> BA36 |VDQL_19 - —-> e oD
— MAO_6| AP21 NMEM A A<6> 26 76 MAL 6| AY27 NMEM B_A<6> 27 76
AN29 |VDQD_18 — - jieenng 76 27¢gry MEM B _DQ<18> <« BB36 VD1 _18 — - D
MAO 5| ARR1 MEM A A<5> 26 76 MAL 5| BA27 NMEM B_A<5> 27 76
AV29 INDQO_17 — - jieeig 76 27 MEM B 17> BA38 |NDQL_17 — - jlesing
— MAO_4| AN21 MEM A_A<4> 26 76 MAL 4| BA26 MEM B_A<4> 27 76
AN31 INDQO_16 — —> == oo 76 27 NVEM B 16> AY39 |vDQL_16 ! —> = Le81nd
— MAO 3| AV19 MEM A A<3> 26 76 MAL 3| BB26 MEM B _A<3> 27 76
AU31 INDQO_15 — —-»> jiesing 76 27 MEM B 15> BB40 |\DQL_15 — —-»> lesing
— MAO 2| AUL9 MEM A A<2> 26 76 MAL 2| BA25 MEM B _A<2> 27 76
AR33 INDQD_14 — - jieeng 76 27 MEM B 14> AWIO0 INDQL 14 — - jlesing
— MAO 1| AT19 MEM A A<1> 26 76 MAL 1| BB25 MEM B _A<1> 27 76
AV37 |vDQo_13 T VEM A A<O> oo 76 27 MEM B 13> AVA2 |\DQL 13 ~oleats " VEM B A<O> jlesing
AVB7 |NDQp_12 MA0_0 - ooy 26 76 6 27 MEM B, 12> AVAL [vpQ1_12 MAL_| - [oomy 27 76
ATSL IVDQD_11 o 21 MEM B 11> BA40 [VDQL_11
V31 VDo 16 27 > BC40
ﬁm; -0 [ MEMDRY ﬁm E ég MDQL_10 [T EVERY
OO0 | coNTROL 7o 21 avaz oo | YEMERY
AU37 |MDQO_8 0A 76 27 NMVEM B, 8> AW |\DQL 8 1A
ﬁv\'\gg NDQD“D@—Z MCLKOA 2_P| AVB3 TP_MEM A CLK2P 76 27 NNEEM_E_ gz gjg NDQLNDOLZ MCLKLA 2 Pl BA2 TP MEM B CLK2P
AR37 |\poo_s MCLKOA_2_NHAV33 NC MEM A CLK2N , - VEM B 5> AP41 |vpon s MCLK1A 2_NBB42 o TP_MEM B _CLK2N
AR38 |VDQO_4 MCLKOA_1_P| BA24 MEM A_CLK P<1> p 26 76 76 27 MEM B 4> AN40 |\DQL_4 MCLK1A 1_P| BB22 MEM B_CLK P<1> op 2776
AV38 |\DQD_3 MCLKOA 1_NpAY24 o MEM A_CLK N<1> oy 26 76 76 27 MEM B 3> AU40_|VDQL_3 MCLKIA 1_NoBA22 o MEM B CLK N<1> oy o7 7
e V02 | wokoao P B0 MEM A CLK P<0> oy oo o 21 NEM B DQe2> on Vo2 | noikiao P BALS . MEM B CLK P<O> oo
BC20 MEM A CLK N<O> o 20 76 - MEM B_DO<0> AP12 ) MCLK1A 0_NRAY19 o MEM B_CLK N<O> gpy 27 76
AN5_[NDQWD_7 MCSOA_1#AT15 o MEM A CS L<1> foor 26 76 76 27 qoOT} MEM B DWMK7> <« AT5 [Moovi_7 MCS1A 1#:BBl4 MEM B CS L<1> oy 27 7
AUS_|VMDQWD_6 MCSOA 0#ARLE o, MEM A CS L<0> iy 26 76 2 oo VEM B DVK6> o BA2 vpovi_6 MCS1A_0#/BB16 o MEM B_CS_L<0> Qo 27 7
ARLO |VMDQWD_5 76 27 oo VEM B_DMK5> «_ AY7 Ivoov_s
ANL3 INDQVD_4 MODTOA 1| AP15 o MEM A ODT<1> 26 76 6 27 MEM B_Divk4> <« BALL VDow_4 MODT1A 1| BB13 MEM B_ODT<1> oy 27 7
AN27 |NDQVD_3 MODTOA 0| AV15 MEM A _ODT<0> oo 26 7 76 27 VEM B_DIMK3> BB34 |vDQVL_3 MODT1A O AY1S NMEM B_ODT<0> o 27 7
A9 INDQVD_2 7627 MEM B_DMk2> - 8538 [\oovi_2
AV35 |\DvD_ 1 MCKEOA 1| AU23 MEM A _CKE<1> 26 76 6 27 MEM B_Dik1> <« AY43 vpovi_1 MCKELA 1| AY31 MEM B_CKE<1> oo 27 7
AR34 INDQWD_0 MCKEOA 0| AT23 MEM A_CKE<0> oo 2 7 7 27 oo VEM B DMKO> <« ARA2 [\Dove_o MCKELA 0| BB30 MEM B_CKE<0> oD 27 7
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TP_MEM A _CLK5P - A3/ \oLkoB 2P MoLKiB 2 P BAL TP MEM B CLK5P
TP_MEM A CLKSN <« AB4HMokoB 2 N 0 | 0 MLKIB 2 NpBB41 NC MEM B CLK5N
+ _NC MEM A CLKA4P - 824 noos e O | woiea e Aa NG MEM B_CLKAP
TP_MEM A _CLK4N <« B24] MoLKOB_1_N MCLK1B_1_NBA23 NC MEM B_CLK4N
« _NC VEM A_CLK3P <« BA21| MoLKoB_0_P 9 9 MLKkiB O_PLBA20 NC MEM B CLK3P |
« _NC MEM A CLK3N < BB21 MCLKOB O_N MCLK1B 0_NpRAY20 o TP_NMEM B _CLK3N
TP_MEM A CS L<2> < AULT MCSOB_0# E E MCS1B_0#(BCL6 o TP_MEM B CS L<2>
s _NC MEM A CS L<3> <« PRI MCSOB_1# MCS1B_1#1RBA13 o TP_MEM B CS L<3>
s _NC MEM A ODT<2> <« ANL7| voDTOB O z |z MODT1B O AY16 NC MEM B_ODT<2>
s _NC MEM A ODT<3> < ANI5| MODTOB_1 é é MoDT1B 1| BCI3 TP_MEM B ODT<3>
. _NC MEM A CKE<2> <« AV23| Moo 0 g g MCKE1B 0| BASO NC MEM B CKE<2>
s _NC MEM A CKE<3> <« AN25| MKEOB_1 MCKE1B 1| BA31 TP_MEM B CKE<3>
. PP1VO5_S0_MCP_PLL_CORE
87 mA (A01) 17 m T27| +V_PLL_XREF_XS
" 12 m U28| +v_PLL_DP
e e e e SEToN A%y NCP_NEM FESET Lo,
aew - TP or NC for DDR2.
402,
-« MCP_MVEM COVP_VDD ANA1| VEM COMP_VDD
« MCP_MEM COVP_GND AVA1| VEM COMP_GND PP1V5_S0
) +VDD_VEML| AML7 4771 nmA (AO01, DDR3)
901% +VDD_MEMR| AML9
1A% AA22 | GNDL +VDD_MEMB| AMR1
Ve bE AP12 | GND2 +VDD_MEM4|_ AMR3
2 G30| anD3 +VDD_MEMB | AMR5S
P10 | GND4 +VDD_MEMS | AMR7
= T10] GND5 +VDD_MEW7 | AMR9
T6| aND6 +VDD_NMEMB| ANLE
V10| GND7 +VDD_MEMB| BC29
V34| GND8 +VDD_MEMLO| AN20
V6| aNDo +VDD_MEML1| AN24
AA39 | GNDLO +VDD_MEML2| AT17
AB22 | GND11 +VDD_MEML3| AP16
AB7 | aND12 +VDD_MEML4 | AN22
AD22 | GND13 +VDD_MEML5| AP20
AE20 | GND14 +VDD_MEML6| AP24
AF24 | GND15 +VDD_MEML7 | AV16
AR4| GND16 +VDD_MEML8| ARL6
AHB5 | GNDL7 +VDD_MEMLY | AR20
AK7 | GNDL8 +VDD_MEMRO| AR24
AM28 | GND19 +VDD_MEMR1| AWLS
AT25 | aND20 +VDD MEMR2| AP22
AP30 | GND21 +VDD:NENE3 AP18
AR36 | GND22 +VDD_MEMR4 | AULG
AU10 | GND23 +VDD_MEMRS| AN18
F28 | GND24 +VDD_MEMR6| AU24
BC21 | GND25 +VDD_MEMR7 [ AT21
AY9 | GND26 +VDD_MEMRS| AY29
BCY | GND27 +VDD_MEMRO| AV24
D34 | anD28 +VDD_MEMBO| AU20
F24| GND29 +VDD_MEMB1| AU22
G32 | GND3O +VDD_MEMB2 | AVR7
H31| GND31 +VDD_MEMB3| BC17
K7] GND32 +VDD_MEMB4 | AV20
MB8 | GND33 +VDD_MEMBS | AY17
M8 | GND34 +VDD_MEMB6| AY18
M5 | GNDBS +VDD_MEMB7 | AML5
M | GND36 +VDD_MEMB8| AUL8
M | GND37 +VDD_MEMBYO | AY25
N39 | GND38 +VDD_MEMAO | AY26
N8 | anD39 +VDD_MEMA1| AWMLY
P33 | GND40 +VDD_MEMA2| A4
P34 | anp4l +VDD_MEMA3| BC25
P37 | GND42 +VDD_MEMA4 [ AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | aND44
P7| anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| T37
R5 | aND49 GND59| T38
T18 | GNDSO GND60| 17
T20| GND51 GNDB1| T9
AK11 | GND52 GN\De62| Ul8
T24 | GND53 GND63| Y20
T26 | GND54 GNDB4 | U22
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o T NC PEG D2RP<0> > F7_|PEO_RX0_P PEO_TX0_P| C5 »> NC PEG R2DCP<0> oo ¢
» o NC_PEG D2RN<O> o E7PE0_RXON PEO_TXO_ND¢___  NC PEG R2DCN<O> g
s m>—NC_PEG D2RP<1> - D7 |PEO_RX1_P PEO_TX1_P| &4 > NC PEG R2DCP<1> oo ¢
» o NC_PEG D2RN<1> o~ CTPEo_RXIN PEO_TXI_NB4 o  NC PEG R2DCN<1> g
» rm_NC PEG D2RP<2> o E6lp0_ R p PE0_Tx2_PL A o  NC_PEG R2DCP<2> g
s m>—NC_PEG D2RN<2> - F6PEO_RX2_N PEO_TX2_N-A3 > NC PEG R2DCN<2> oo ¢
» rm>_NC PEG D2RP<3> N My Peo_Tx3 P B3 5  NC PEG RPDCP<3> oo ¢
o > NC PEG D2RN<3> - F5 PEO_RX3_N PEO_TX3_NRB2 - NC PEG R2DCN<3> o ¢
» i NC PEG D2RP<4> o Eaeeo_rap PEo_Tx4 PLCL o  NC PEG RPDCP<4> e
s > NC PEG D2RN<4> > E3PEO0_RX4_N PEO_TX4_NDL > NC PEG R2DCN<4> oo ¢
o > NC PEG D2RP<5> -> 3 1PE0_RX5_P PEO_TX5_pP| D2 - NC PEG R2DCP<5> o ©
o > NC PEG D2RN<5> > D3 {PE0_RX5_N PEO_TX5_NREL > NC PEG R2DCN<5> oo ¢
o > NC PEG D2RP<6> > G5 |PEO_RX6_P PEO_TX6_P| E2 »> NC PEG R2DCP<6> o ¢
5 > NC PEG D2RN<6> > H5 {PEO_RX6_N PEO_TX6_NF2 > NC PEG R2DCN<6> oo ¢
o > NC PEG D2RP<7> > 37 |pEO0_RX7_P PEO_TX7_P| F3 > NC PEG R2DCP<7> o ©
o oy NC_PEG D2RN<7> - J6PE0_RX7_N U) PEO_TX7_NRF4 —»_ NC PEG R2DCN<7> oo ¢
o oy NC_PEG D2RP<8> - J5 |PEO_RX8_P (f) PEO_Tx8_P| G3 _»  NC PEG R2DCP<8> oo ¢
s > NC PEG D2RN<8> > J4{PE0_RX8_N PEO_TX8_NRH4 > NC PEG R2DCN<8> o ©
o > NC_PEG D2RP<9> > L117]pE0_Rxo_P Lu PE0_Txo_ P M8 NC PEG R2DCP<9> o ¢
» om>_NC_PEG D2RN<9> o L10PE0_RXON PEO_TXO_ N2 NC PEG R2DCN<9> o °
i NC_PEG D2RP<10> & o raoe (Y. eromxao et 5 NG PEG R2DCP<10> o -
» oy NC_PEG D2RN<10> o~ Lepeo_RxioN PEO_TX10_NoJL 5 NC_PEG R2DCN<10> o ©
s > NC PEG D2RP<11> > L7 |PEO_RX11_P Q PEO_TX11_p| J2 > NC PEG R2DCP<11> oD ¢
s > NC PEG D2RN<11> > L6PEO_RX11_N PEO_TX11_NRJ3 > NC PEG R2DCN<11> oo ¢
s m>—NC_PEG D2RP<12> N1 IPEO_RX12_P PEO_TX12_P| K2 > NC PEG R2DCP<12> oo ¢
s > NC PEG D2RN<12> _» NIOJPEO_RX12_N PEO_TX12_NRK3 > NC PEG R2DCN<12> o ¢
o > NC PEG D2RP<13> - N9 |pE0_RX13_P PEO_TX13_P| L4 - NC PEG R2DCP<13> o ¢
s m>—NC_PEG D2RN<13> > P9 PEO_RX13_N PEO_TX13_NpL3 > NC PEG R2DCN<13> oo ¢
» om_NC_PEG D2RP<14> o N7 lpe0_Rxia_p PEO_Tx14_P Mo NC PEG R2DCP<14> g
o oy NC_PEG D2RN<14> > N6 PEO_RX14_N — PEO_TX14_NM8 —»_ NC PEG R2DCN<14> oo ¢
s > NC PEG D2RP<15> > N5 |pE0_RX15_P O PEO_TX15_P| M2 - NC PEG R2DCP<15> oD ©
s > NC PEG D2RN<15> > N4 PEO_RX15_N & PEO_TX15_NRML > NC PEG R2DCN<15> o ¢
PEO_REFCLK_P| E11 NC PEG CLK100MP o R
s oo TP_PEG PRSNT_L > @ P rEY 164 PEO_REFCLK_ NP1 o NC PEG CLK100MN oo ¢ 77
- rmy M NI_CLKREQ L > 5 B P00 pe1 meFokPlall ,  POIE CLKIOOMMN P oo
2 T PCLE M NI _PRSNT_L > DOJPEB PRSNT# | Nt PU  PEL_REFCLK NP1l o PCI E_ CLKIOOM M NI _N oo 20 77
» > FW CLKREQ L > B0 B rios0  pe2 meFak P31, PCIE_CLKI0OM FWP o
s+ ormy_PCI E_FW PRSNT_L o Clodeec pronT# I Nt PU  PE2_REFOLK N10 o PCIE_CLK100M FWN oD o 7
» oy TP_EXCARD CLKREO L o M5 e By a5t pes reFak pleta | NC PCIE CLK100M EXCARDRym « o
s D TP_PCl E EXCARD PRSNT_L _»_ BLOJPED PRSNT# | Nt PU PE3_REFCLK_NF13 o NC PCl E_CLK100M EXCARI 8 77
TP_PE4_CLKREQ L 16 el Boy rio 16 PEa ReFak pl313 |, NC PCIE CLKIQOM PE4P
+ NC_PE4_PRSNT_L o LiepEE PRONTA/GPIO46  PE4_REFOLK N3 o NC PCIE_CLKIOOM PE4N
Int PU
s rmy_AUD_| P_PERI PHERAL_DET o Mo P By 017 PEs_ReFak Pl L14 . NC PCIE CLK10OM PESP
s @om— I P_GVUX JTAG TCK L —» MLBHPEF_PRSNT#/ GPl O_47 PES_REFCLK_NpK14 o NC PCI E CLK100M PES5N
Int PU
50 ¢oom— CARDREADER RESET > M7 PIEg}CLKREQtr/ GPlo18  PE6_REFCLK P N4 o NC PClIE CLK100M PE6P
» o _TP_GMUX_JTAG TDO o MOPEG PRSNTA/ GPI 048 PE6_REFOLK N M4 TP _PCI E CLKI100M PE6N
Int PU
2o oy PCLE WAKE L o F174PE wake# I Nt PU (S5) PeEX_RsTo#Kil o PCIE RESET L oo 24 35
ey PO E MN_D2R P > K0 lpEI RXO_P PELTXOP/ D8, PCIEMN _RDCP o 7
72 s oy PCLE_M NI_D2R_N o 39 lPE1_RXON PEL TXO N o PCIE MN_R2D C N o =
77 3 TRy PCl E_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 > PCE FWR2D C P oo 34 77
7 s iy PO E_FW D2R N > DAPE1_RX1_N PE1_TX1_NRA8 » POE FWR2D C N oo @ 77
o ormy_NC_PCI E_EXCARD_D2RP > F9lpEI R2.P PeLTx2 PLA7 . NC PCIE EXCARD R2DCP o s
1 » iy NC_PCl E_EXCARD_D2RN o E9pE1_Rx2 N PEI_Tx2 NB.___o NG PCIE_EXCARD R2DCN o o -
TP_PCI E_PE4_D2RP o M7 lpEl R PEL X3P/ BS . TP _PCIE PE4_R2D_CP
s _NC PCl E_PE4_D2RN > G7 {PE1_RX3_N PE1_TX3_NC6 > NC PCI E_PE4_R2D CN s
G\D GN\D
57 mA (AO1, DVDDO & 1) T17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A01, AVDDO & 1)
: w9 AAL2 :
M ni mum 1. 025V for Gen2 support e igg:z&ig iﬁxg:zgg ABL2 M ni mum 1. 025V for Gen2 support
V19 |+DVDDO_PEX4 +AVDDO_PEX4| ML2
WL6 |+DvDDO_PEXS +AVDDO_PEX5| P12
WL7 |+DVDDO_PEX6 +AVDDO_PEX6| R12
WL8 |+DVDDO_PEX7 +AVDDO_PEX7| N12
UL6 |+DVDDO_PEX8 +AVDDO_PEX8| T12

22 21 18 17 13 12 11 10 9.7 §
57766 65 61 35 23

22

PP1V05_S0

PP1V05_SO_MCP_PLL_PEX

84 mA (A01)
» MCP_PEX_CLK_COWP

NO STUFF

+DVDD1_PEX1
+DVDD1_PEX2

+V_PLL_PEX

PEX_CLK_COWP

+AVDDO_PEX9
+AVDDO_PEX10
+AVDDO_PEX11
+AVDDO_PEX12
+AVDDO_PEX13

+AVDD1_PEX1
+AVDD1_PEX2
+AVDD1_PEX3

AC12

AD12

Vvi2

W2

M3

PP1V05_S0_MCP_PEX_AVDD

N13

7 22

P13
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If PEO interface is not used,
If PE1 interface is not used,

ground DVDDO_PEX and AVDDO_PEX.
ground DVDD1l_PEX and AVDD1_PEX.
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+3. 3V_DUAL_RMGT1
+3. 3V_DUAL_RMGT2

PP3V3_ENET

J24
K24

6717 22 31 32

83 mA (A01)

PP1VO5_ENET

672231 32

+V_DUAL_RMGT1[ U23 131 mA (A01)
#V_DUAL_RVGT2[ V23 | T T T e s e e s e s
10 51 [y ENET_RXD<0> > C23 |raM 1 _RXD0 i Network Interface Sel ect |
70 1 [Ty ENET_RXD<1> > 523 |Rav | _RxDL - MI_VREF| E28 o MCP_M | _VREF g - | |
e - oas > R ReM | _Txoo| B24 . ENET_TXD<0> o 1 | I nterface| ENET_TXD<0> |
7 2 [Ty _ - RGM | _RXD3 —»>
RGM | _TXD1| €24 o ENET_TXD<1> T o 7 | RGM | 1 |
79 91 TRy ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TXD2| @25 _o ENET_TXD<2> Qo o 7 | |
70 oy ENET_RX_CTRL _»©22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25 g ENET_TXD<3> T o 7 | M | 0 |
vommy MCP_M I _PD _»F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK| D24 o ENET_CLK125M TXCLK _ mpymy a1 79 I I
oo 1r s e PP3V3_ENET vy MOP_M1_PD _» B26 M| _COL/ GPI O 20/ MSMB_DATA  RGM | _TXCTL/ M | _TXEN_26 _ ENET_TX CTRL [T o 7 INOTE: All Apple products set strap to I
vy MCP_M 1 _PD _»B22 M| _CRS/ GPI O_21/ MBMB_CLK RaM | DO D21 ENET MDC | M1, RGMI products will enable |
R1810" o« NC ENET_INTR L o 322 |RaM | I NTR GPI O 35 RaM | WD @21 oo | ENET_MDI O @b =~ | feature via software. This |
499 - - - - - < | avoi ds a | eakage issue since |
1 15% > PP1VO5_ENET_MCP_PLL_NMAC RGM | _PWRDWN GPI O 37| G23 NC_ENET_PWRDWN L . | MCP79 requires a S5 pul | -up. |
Ve b 5 mA (A01) T23 |+V_DUAL_MACPLL T T T T T T T T T s T s s s e e e
2 BUF_25MHz| E23 MCP_CLK25M BUFO_R o %2 7 PP3V3_S0 81782168091 732735%36 27 35
»MCP M| COVP VDD 27 1 _cove vop [RRE L St
v MCP_M | _COVP_GND B27 |M1_cow_a\D M| _RESET#J23 g ENET_RESET L oy o 7
R1811* PPV _SO_MP_DAC - RISRR 11RoloE|;<61
55 +V_RGB_DAC_J32 T103 m 206 mA (AO1) " P
EL » NC_MCP_RGB_DAC RSET 39 |reB_DAC_RSET +V_TV_DAQ| K32 103 m Wi et
202, s _NC MCP_RGB DAC VREF B38 |RGB_DAC_VREF ooc cko| B3L MCP DDC CLKO
DDC _DATAO| A3l o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 o NC MCP_RGB_RED 2 RGB DAC Di sabl e:
S A9 o NC_MCP_RGB_GREEN 2 Ckay to float all RGB_DAC signals.
77 23 GO} NC MCP_TV_DAC RSET E36 |TV_DAC RSET RGB_DAC_GREE! > y 9 .
7 2 o NC_MOP_TV_DAC_VREF A35 |1y DAC_ VREF < RGB_DAC BLUE| B40 NC_MCP_RGB_BLUE 2 DDC_CLKO/ DDC_DATAO pul | -ups still required.
D RGB_DAC_HSYNC|_ A0 NC MCP_RGB HSYNC o,
RGB_DAC_VSYNCL M1 __ NC MCP_RGB VSYNC 2
TV / Conponent . .
230,32 30 30 72,21 10,7 o PP3V3_S5 C / Pr TvoacrnA® , | NCORTIGRCPR  mpun TV DAC Disable:
’ Y / Y TV_DAC GREEN.B36 _ NC CRT IGGYY 23 77 Ckay to float all TV_DAC signals.
2 NC MCP_CLK27M XTALI N o C38 AL —> oo y g
R1820* D S NOP CLK27M XTALOUT 5 oo Conp / Pb  Tv.pAC BLUE| 36 NC CRT_IG B_COVP_PB o = Okay to float XTALIN_TV and XTALOUT_TV.
;1172'% < <+ - TV_DAC_ HEYNG GPI O 44| D38, NC CRT | G HSYNC o DDC_CLKO/ DDC_DATAO pul | -ups still required.
wF o TV_DAC_VSYNC/ GPI O 45| G37 NC CRT_| G VSYNC o 2 7
2
2By LPCPLUS GPI O E16GPI O 6/ FERR*/ | GPU_GPI O_6 | FPA_TXC P| B35 _ LVDS CONN A G K P Qo © o0 77
oy DP_1 G CA DET B15-|GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 g, LVDS CONN A CLK_N o ¢ e 7
77372 o o LCD_BKLT PWW (See bel 0"‘4 @39 |L.cD BKL_CTL/ GPI 0. 57 | FPA_TXDO_P ig; > ::ggg : g 2 §$ﬁ Z:gz oo © 77
Interface Mde 7 o oo LVDS_BKL_ON <« E37 |LcD BKL_ov Pl O 59 I FPA_TXDO_N -> oo ¢ 7
il - = | FPA_TXD1_P| D32 LVDS | G A DATA P<1>
" e LCD PWR EN <« F40 |LCD_PANEL_PWR/ GPI O_58 o - oD ° 77
MCP Si gnal TVDS/ HDM Di spl ayPort < - - - = | | FPA_TXD1_NNC32 LVDS | G A DATA N<1> s
=MCP_HDM _TXC P/ N TMDS | G TXC PIN | DP_I G M._P/ N<3> o =MCP_HDM__TXC_P - 05 hov_ncrmoiaesr | | |FPA X2 P 258 YD G A A P2 e
=MCP_HDM _TXD_P/ N<O> | TMDS_| G TXD_P/ N<O>| DP_| G_ M._P/ N<2> 0 oo =MCP_HDM _TXC_N < E35]HDM _TXC_N/ MLO_LANE3_N A NC LVDS 16 A DATAP<3 "
=MCP_HDM _TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| DP_I| G_M__P/ N<1> “MCP HDM  TXD P<0> s Z | FPA_TXD3_P) g NG LVDS_| G A_DATANS oD o 77
=MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2>| DP_| G_M._P/ N<0> 7 QI o o - HDM _TXDO_P/ M.0_LANE2_P I FPA_TXDS_N - 3o+
S s 70 =MCP_HDM _TXD N<0> <—F35-HDM _TXDO_N M.O_LANE2_N WF: | FP is capable of LVDS (1.8 r TMDS (3.3 need ali
=MCP_HDM _DDC_CLK TMDS_| G_DDC_CLK DP_I G DDC_CLK S P HDM XD Peis -« —TXDO_| . - p (1.8v) o (3.3V), need aliases
=MCP_HDM _DDC_DATA | TMDS_| G DDC_DATA | DP_I G_DDC_DATA " oM XD e s <+ FoM _TXOL_PIMLO_LANEL P al I FPB_TXC_P| L31 o LVDS_ CONN B CLK P -
=MCP_HDM _HPD TMDS_| G_HPD DP_| G_HPD A EN T peos . DT Ve el IFPBTXC NSKSL o | LVDS CONN B CLK N oy o 00 77
DP_I G AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_| G_AUX_CH_P/ N o e M N<0> o FB3_JHOM _TX02_ N MLO_LANEON IFPB TXD4 P 929 o | LVDS I G B DATA P<0> m s
NOTE: 1M pul | -down required on DP_I G CA DET if DP not used. I_ | FPB_TXDA_NH29 o LVDS | G B_DATA N<O> o +r
NOTE: 20K pul | -down required on DP_HPD_DET. 7 10 qomp—DPP_1 G AUX_CH P < D43 |DP_AUX_CHO_P | FPB_TXD5_P| L29 o LVDS | G B_DATA P<1> mpyry o+
NOTE: 1K pul | -down required on DP_1G AUX_CH N if DP is used. 770 o PP 1 G AUX CH N < A34DP_AUX_CHO_N < | FPB_TXD5_NoK29 LVDS |G B DATA N<1> sy
. . . . | FPB_TXD6_P| L30 LVDS | G B DATA P<2> @ﬂ .
NOTE: EDM pgr: re L'eD;\/AeI -sh:jft: ngh [ FIP ITmNDgrf'afﬁ c?n + o MOP_HPLUG DET2 (See bel oW 3 |y pET2r apl 0. 22 | | FPE_TXD5_NLK30 o LVDS | G B DATA N<2- T
|§V:|S_eshi ?t g::gw € or dual-channe W ou 7 70 Ty DP_HPD _»F31 |HPLUG DET3 I I | FPB_TXD7_P| N3O NC LVDS_ | G B_| DATAP<3r s 77
LVDS: Power +VDD_| FPx at 1.8V o2 7 _PPLVB_SO | FPB_TXD7_NOMBO__y, NC LVDS_| G B DATAN<3g, o 7
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) { M27_|+vDD_| FPA
M26_|+vDD_| FPB DDC_CLK2/ GPI 0 23] G30 LVDS_DDC CLK )
s _PP3V3_S0_MCP_VPLL - - ) . > oD
16 mA (A01) 8 n’A+ M8 |1V PLL_| FPAB DDC_DATA2/ GPI 0 24, B30 o 4 LVDS_DDC_DATA D e 0>
mA M29 |+V_PLL_HDM boC_cLKa| D21y DP | G DDC CLK ——
e 21 10 10 15,1201 10,9 7.0 _PP1VO5_SO 125 |ivoo_rom ooc aTAll E31 o, | DP 1 G DDC DATA a>
95 mA (A01)
77 23 (OT} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET o 2 7
77 23 ¢Oom} MCP_HDM _VPROBE J30 |HDM _VPROBE | FPAB_VPROBE| G31 MCP_| FPAB_VPROBE oo 25 7
'R1850
GPIOs 57-59 (if LCD panel is used): %%GKW
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS
pull -ups (~10K to 3.3V SO). To ensure pins are |ow -
by default, pull-downs (1K or stronger) nust be used. SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
— . THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
=DV _HPD_GMUX_| NT: KRR B o e T Peeee
Alias to DVI_HPD for systens using |FP for DVI. | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
Alias to GMUX_INT for systenms with GVUX Il NOT TO REPRODUCE CR COPY I T
Alias to HPLUG DET2 for other systens. 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Pul | -down (20k) required in all cases.
SI'ZE | DRAW NG NUVBER REV.
D 051- 7903 A
@ APPLE | NC. e — =
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE 17 83
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w1 _PCl_REQO_L T2 PCl _REQD# PCI _GNTO#RR3 - NC PCI _GNTO_L R
w1 PCl_REQL L VOPCI _REQL#/ FANRPM2 PCI _GNT1#/ FANCTL2[,U10 - NC PCI _GNT1_L . e
35 10 gm FW PWR_EN T3 PCl _REQ#/ GPI O_40/ RS232_DSR¥# PCl _GNT2#/ GPl O_41/ RS232_DTR#RR4 - TP_GVUX_JTAG TMS oo © e e
00 o AUD_| PHS SW TCH EN W pci _REQ8#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPI O_39/ RS232_RTS# UL - TP_GVUX JTAG TDI oo e
1 oy MCP_RS232 SIN L T4PCI _REQ4#/ GPI O 52/ RS232_SIN¢  PCl _GNT4#/ GPl O_53/ RS232_SOUT# P38 -> MCP_RS232_SOUT_L oo e
70 12y MCP_ DEBUG<0> AC3 |pCi _ADO PCI _CBEO#|,AA3 NC PCl _C BE L<0> .
70 12y MCP_DEBUG<1> AEL0 |pci _ADL POl _CBE1#|/AA6 NC PCI _C BE L<i1> .
70 12¢gry MCP_DEBUG<2> ACA |pCi_AD2 PCl _CBE2#(,AALL NC PCl _C BE L<2> .
70 12y MCP_DEBUG<3> AELL |PCi _AD3 PCl _CBE3#[ ;W0 NC PCl _C BE_L<3> .
7 12cary MOP_DEBUG<4> AB3 |pCi AD4 S S i —
78 2B MCP_DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#|AA9 «—> NC PCl _DEVSEL_L s
70 12y MCP_DEBUG<6> AB2 |pci_ADB POl _FRAVE#| Y4 NC PCI FRAME L .
70 12cgry MCP_DEBUG<7> AC7_|pci_AD7 PCl_I RDY#AALD o o NC PCl _| RDY_ L s
s NC_PCl _AD<8> AC8 |pCi _AD8 PCl_PAR| YL TP_PCl _PAR
s _NC PCl _AD<9> AA2 |pCl _AD9 PCI _PERR#/ GPl O_43/ RS232_DCDH# |,AB9 NC PCl _PERR L s
« NC PGl _AD<10> A |pai _ADLO - T PC_SERRE[,PAT NC PCI _SERR L .
s NC PCl _AD<11> ACLO |pci _AD11 PCI _STOP#[,Y2 NC PCl _STOP L .
‘ B 2> A oz PGI_PNE#/ GPI O 30/, - PM LATRI GGER L o
s NC_PCl _AD<14> A5 |pai_pp14 G I'nt PU (S5)
+ _NC PCl_AD<15> Y5 pci D15
« _NC POl _AD<16> V8 |pci _AD16 D_ POI_RESETO#pRIO MEM VTT_EN R —
s NC PCl_AD<17> W6 _|pci _AD17 POl _RESET1#[RLL > NC_PCl _RESET1_L b
s NC PCl _AD<18> W |pci _AD18
+ _NC PCl_AD<19> W |pci _AD19
T woom ., wemaw
g W8 pCl_AD21 - —»>
+ _NC_PCl _AD<22> V2 lpa_AD22 PCl_CLki| R7 - NC PCl _CLK1 s
. NC_PCl_AD<23> V8 |pa AD2a PCl_CLk2| R8 - s PCl _CLK33M MCP_R
s _NC PCl _AD<24> U3 |pal AD24
« NC PCl _AD<25> W1 lpai_Apes l2R21910
+ _NC PCl_AD<26> ®2 |pa ADZG 22
« NC_PCl _AD<27> U5 |pai_AD27 ilisw
s NC PCl _AD<28> Ul |pa AD2s 2402 )
« _NC_PCl _AD<29> W |pci _aD29 POl _CLKI N_RO < PCl_CLK33M MCP PLACEMENT_NOTE=P| ace close to pin R8
s _NC PCl _AD<30> T5 |pCl _AD30
+ _NC PCl_AD<31> U7 lpa _aos1
+ NC PCl _INTW L P2 lpai | NTWE
NG PA_LNTX L NGO _I NTX# LPC FRAVE#|ADY o LPC FRAME R L R1960 22 2 LPC FRAME L 1o 42 78
TP_PCl_INTY L N2HPCI _I NTY# e > 5% 17 I6W MF-LF 402 jlesing
. NC PCl _INTZ L NLJpQ 1 NTZ# LPC_PWRDWN#/ GPI O 54/ EXT_NM #|AE12 LPC PWRDWN L o 0 42
LPC_RESETO#HAES > LPC RESET L oo 24 78
+ NC_PCI _TRDY_L valpar_TrROVH O
LPC_ADO| ADB LPC AD R<0> R1950 22 1 2 LPC_AD<0> @ w0
42 20 [y PM_CLKRUN_L ADL1PCI _CLKRUN#/ GPI O_42 D_ LPC ADL| AD2 o o LPC_AD R<1> [O51 22 2 5% UI6W WELF 402 ) pc AD<1> o 40 42 70
LPC_ ADZ| ADL o o LPC AD R<2> [062 22 > 5% I/I6W MF-LF 402 | pe AD<2> =i
a0 oy FW PLUG DET_L AB2| PC_DRQL#/ GPI O_19 | nt PU — LPC_ADB| ADS LPC AD R<3> [O53 22 2 S% TI6W M-LF 402 ) pc™ AD<3> G w0 42 9
s NC LPC DRQO L AE1 | PC_DRQO# Int PU 5% 17 16W M- LF 402
42 soggryLPC SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R oo 24 78
1
U24 |enpss cnDos| Y26 1Ro1|<961
U26 |GND66 GND99| Y27 5%
U39 |GNDs7 GND100| ABL8 [Teyitis
U |eNDss a\p101| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 IaND70 GNDLO3| AB21 =
V17 |GND71 G\D104| AB23
V18 |GND72 G\D105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 GND107| AB26
V24 |GND75 GNDLO8| AB27
V26 |oND76 GNDL09| AB28
V27_|aND77 D GNDL10| AB34
V28 |GND78 GND111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 |GND81 GND114| AC22
V40 |GND82 GN\D115| AC36
V7 _|GND83 GND116| AC40
V20 |GNDB4 G\D117| AB33
W2 |GND85 G\D118| ACS
W24 |GNDB6 GND119| AD16
V86 |aND87 GN\D120| ADL7
W0 |GND88 G\D121| AD18
W3 |GND89 G\D122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GN\D124 | AD24
Y18 |GNDo2 GND125| AD25
Y19 IGNDO3 GN\D126| AD26
Y20 _|GND94 GND127| AD27
Y22 |GNDes GND128| AD28
Y24 IGND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

71°3673:73:%:°%:°1:°%:% §°_PP3V3_ S0

MCP_RS232_souT_L R1989 8.2K: ,
5% 1/16W M--LF 402

PCl _REQD_L R1990 8.2K1 2 '

PCl _REol_L _991 8. 2K 1 > 5% 1/16W M- LF 402 |

FW PWR _EN [902 8.2K1 2 S% 1MW NMELF 402 7
MCP_RS232_SIN L R1994 8.2K1 2 5% I/I6W M--LF 2402
- - — 5% 1/16W M--LF 402

MCP PCl & LPC
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U1400
MCP79- TOPO- B
BGA
(8 OF 11) External A
7 a7 o SATA HDD R2D C P - AJ7 |SATA_AO_TX_P UsBO_P[ C29 o o USB EXTA P Va:n R
7 37 qoom} SATA HDD R2D C N - AJ6{SATA_AO_TX_N USBO_NRD29 o o USB_EXTA_N B> % 78
AirPort (PCle M ni-Card)
7 37 TR SATA_HDD D2R N > AJ5 |SATA_AO_RX_N UsB1_p| €28 NC USB M NI P s 78
7 37 r>—SATA _HDD_D2R P > AJ4 |SATA AO_RX_P USBL_N D28 o o NC USB_ M NI N B> 8™
External D
usB2_p| A28 NC USB EXTDP oo
USB2_NRB28 o ,  NC USB_EXTDN G 5
7 37 (o SATA ODOD R2D C P - AJ11l |SATA_AL_TX_P Caner a
7 a7 @om—SATA_ODD R2D C N - AJ10 {SATA A1_TX_N usB3_ Pl F29 o o USB CAMERA P (B> 620 78
USB3_NG29 o o, USB CAMERA N B> o207
7 97 Ry SATA ODD D2R N > AJ9 {SATA_A1_RX_N IR
7 97 IRy SATA ODD D2R P > AK9 |SATA_Al_RX_P usB4_p| K27 USB IR P 30 78
USB4A_NpL27 o o USB IR N D 7
Geyser Trackpad/ Keyboard
UsBs_p| J26 USB_TPAD_P a8 78
s _NC SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_NyJ27 o o USB TPAD N B = 7
s _NC SATA C R2D CN - AJ3{SATA BO_TX_N Bl uet oot h
usBe_p| F27 USB BT P 629 78
TP_SATA C D2RN > AJ2 {SATA_BO_RX_N usB6_NR&27 USB BT_N 6 20 78
s _NC_SATA C D2RP > AJ1 |SATA_BO_RX_P External B
< use?_p| D27 USB_EXTB P 2 78
m USB7_NRE27 o USB_EXTB_N B> 7
l_ (/') ExpressCard
TP_SATA D R2D_CP - AV |SATA BL_TX P < uses_p| K25 o o NC USB EXCARDP oo PP3V3_S5 67 17 21 22 20 20 22 35 a6 a2
TP_SATA D R2D CN - AL3_{SATA B1_TX N D UsBS_N| Mw@ - 8276576867768 6571 63
(/) External C
s _NC _SATA D D2RN > AL4 SATA B1_RX_N USBO_P| H25 o o NC _USB_EXTCP &> 1R2051 1R2053
s NC_SATA D D2RP g AK3 |SATA B1_RX_P USBO_NJ25 o o NC USB EXTCN G o 70 8. 2K 8. 2K
- /6w /6w
usB10_p| F25 NC USB 10P . 62" 62"
USB1O_N~E25 o NC USB 10N N
TP_SATA E R2D CP - ANL |SATA CO_TX_P SD Card Reader
TP_SATA_E_R2D CN - AML_JSATA_GO_TX N Usei1 Pl K23 o  USB CARDREADER P (s RQQ%OKl RQQLZ%
USB11_NL23 o o USB_CARDREADER N CBD * 78 * 5o * 5o
TP_SATA_E_D2RN - AMR_|SATA_CO_RX_N ML ML
TP_SATA E_D2RP - AMB |SATA_CO_RX_P 462, 262,
USB_OCO#/ GPI O 255L21 o USB EXTA OC L
USB_OC1#/ GPI O_26[K21 o USB_EXTB OC L s
USB_OC2#/ GPI 0_27/ MaPI 0921 o USB_EXTC OC L
TP_SATA F_R2D CP - AP3 |SATA_C1_TX_P USB_OC3#/ GPI 0_28/ MGPI OpH2L EXCARD OC L
TP_SATA F_R2D CN - AP2 {SATA_C1_TX_N
TP SATA F D2RN R ANS JaTA 1 RX N +V_PLL_usB| L28 PP3V3_SO0_MCP_PLL_USB .,
TP_SATA F_D2RP - A JsaTa 1 RX P 19 mA (A01)
USB_RBI AS_GN\D|_A27 » MCP_USB_RBI AS_GND
R2060*
TP_MCP_SATALED L - E12 {SATA_LED# GND131| AD35 806
GND132| AD37 118w
GAD133| AD38 M aoh
. PP1VO5_ SO _MCP_PLL_SATA AE16 |+V PLL_SATA 2
- = GND134 | AE22
84 mA (A01) oot | AE24
22 2137 163012 13 109 7.0 _PPIVOS SO AE39 =
43 mA (AO1, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg AEA
M ni mum 1. 025V for Gen2 support ﬁgj 1337:1223 GND138| AD6
AG19 |+DVDDO_SATA4 GND139| AFLS
GN\D - GND140| AF17
AHLT GND141| AF18
t+D\/DD17$ATA1 anDL42| AF20
AHL9 |+DVDD1_SATA2 aDL43| AF22
2 » _PP1VO5_S0_MCP_SATA AVDD G\D144| AF26
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
. AN11 AF28
M ni mum 1. 025V for Gen2 support AKL2 iﬁtﬁ’zﬁlﬁi ggﬁs P33
AK13 |+AVDDO_SATA4 G\D148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AMLL |+AVDDO_SATA6 GND150| AF40
AML2 | +AVDDO_SATA7 G\D151| AGL8
ANL2 |+AVDDO_SATA8 GN\D152| AG0
AL13 |+AVDDO_SATA9 GN\D153| AG22
GN\D GND154| A6
ANL4 |+ AVDD1_SATAL GN\D155| AG36
AL14 |+AVDD1_SATA2 G\D156 | AGA0
AML3 |+AVDD1_SATA3 GND157| AH18
AMLA |+ AVDD1_SATA4 GN\D158| AH20
GND159| AH22
7 MCP_SATA TERMP AE3 |SATA TERMP GND160| AH24
K0 -
%7%16\3 If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
Zzlg.zw If all SATA Cx pins are not used, ground DVDD1_SATA and AVDDl1_SATA. IVCP SATA & USB
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oM T
Ul1400
PP3V3 SO 45 46_47_49 53 57 58 _61 66 67
I\/CP79 TODO B 1490550501, 53:%86%
7 mABEAD D)
(9 & 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/ lGW
< 24027 R2170
7 52 rry— HDA_SDI NO _»_ G15 |HDA SDATA I N0 D HDA_SDATA_out|_F15 s 20 HDA_SDOUT_R 1,22, 2 HDA_SDOUT s _____
Int PD 5% | |
T RoL71 R ‘ Bl CS Boot Sel ect ‘
« NC M.B_RAM SI ZE o J14 DA SDATA I NI_GPI O 2/ PS2_KB_CLK HDA_BI TCLK|_E15 o2 HDA BIT_CLK R 1,32 2 HDA_BI T_CLK o s 1o | _|/F | HDA SDOUT | LPC_FRAME#
I nt PD 5%
szg‘é" R2172 [ LPC 0 0 I
1+ o0 68 67 66 61 o8 57 5 PP3V3 s0 TP_M.B_RAM VENDOR _»J15 |HDA SDATA | N2_GPI O_3/ PS2_KB_DATA HDA_RESET* |5K15 s 20 HDA RST R L 1,55 2 HDA RST L o s 7 ! PCl 0 1 :
R L O S — (MXM_OK for MXM syst ens) Int PD % : |
R2110 R221273 Moz , SPIO 1 0 |
49.9 HDA_SYNC|_L15 ngo HDA SYNC R 1 2 HDA_SYNC @ 59 7 | |
AT 5% SPI 1 1 1
MeLF Lrow | |
2 402 | - - |
» MCP_HDA PULLDN_COMVP AL5 |HDA PULLDN_COWP HDA_DOCK_EN*_GPI O_4/ PS2_N5_CLKK17 MCP_GPI O 4 20 ‘ SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L ‘
HDA_DOCK_RST* _GP| O_5/ PS2_NMS_DATARL17 AUD | 2C I NT_L a2 s R1961 and R2160 sel ects SPI 0O ROM by |
. PP1VO5_S0_MCP_PLL_NV def ault, LPC+ debug card pulls
37 mA (A01) 20 mMA ¢ AEL8 |+Vv PLL_NV_H SLP_S3* hGL7 PM SLP_S3_L [T 6 2 35 40 67 71 "'Lpc FRAI\/E# high for SPI1 ROM overri de. ‘
17 mA [_AEL7 |+v pLL_SP_SPREF SLP_RMGT* [4317 PM SLP_RMGT_L oo © 52 :NOTE: MCP79 does not support FWH, only :
SLP_s5 |JHL7 PM SLP_S$4 L [ © 3 40 41 67 | LPC ROMs. So Apple designs wili
ss a3 a2 s a0 ge 21 7o PP3VA2 GBH - SPI ROM USE M_B e 124 |GP1 O 1/ PWRON_OKI SPI_CSL S VDI o L | not use LPC for Boot ROM overri de. |
a1 20 55 52 [Ty SMC_ADAPTER_EN o L264GPI O 12_SUS_STAT_ACCLMIR_EXT_TRI G_L - -~ o1l NP THMVDI CDE N jeeing | NOTE: MCP79 rev AOl does not support |
Ao, THERM.DI ODE_N oD o o2 PP3V3_S0 SPI'1 option. Rev BOl will. |
R%g%% %19%1 + _NC SB_A20GATE o KI3 |j0aTE I nt PU e
* oy 1% TP_MCP_KBDRSTI N L _»_ L134kBRORSTIN | Nt PU MCOP_VI DO/ GPI O 13| L20 MCP_VI D<0> [oOT> 20 66 T T eI el NNy B T |
WY i w0 [y SMC_VAKE_SCI_L > Cl9Jsiopve  Int PU (S5) NCP_VI D1/ GPI O_14] M2O MCP_VI D<1> [ 2 o ‘ BUF_SI O CLK Frequency ‘
2| |2 0 my SMC_RUNTIME_SCI_ L _»  CI8JExT sM/GPIo 32* I nt PU (S5) MCP_VI D2/ GPI O_15[ M1 MCP_VI D<2> o 20 6 | Fr equency HDA SYNC [
I — I
SM | NTRUDER L _» B20I NTRUDER* SPKR_C13 MCP_SPKR +[COD | 24 NHz 1 |
BOOT_MODE_USER
TP_MCP_LID L o M5l Int PU (S5) 1R2181 — | |
w0 . PM_BATLOW L o Wi Int PU (S5) SvB_cLio| L19 SMBUS_MCP_0_CLK D 2 20 27 40 70 | 14.31818 Mz |
SMB_DATAO| K19 SMBUS MCP 0_DATA B 12 26 43 78 19K " UsER node: Nor mal | |
7 o1 oy PM_DPRSLPVR _» M2 |CPU_DPRSLPVR ( ) SMB_CLK1/ MEMB_CLK| G21 SMBUS_MCP_1_CLK B 0 5 72 79 Vel¥ SAFE nmpde: For ROMBIP — — = — = — = — = — —— = — —— —— = — = — —
SVB_DATA1/ NSMB_DATA|_F21 SMBUS_MCP_1_DATA CB 43 50 72 78 2402 recovery r- - - LT - - - - - - - - ===
w0 [y PM_PWRBTN_ L > Cl6JpvreTn I Nt PU (S5) N SNB_ALERT+/ GPI O 64,23 AP_PVR_EN oD 20 2 22 Connects to SMC for | SPI Frequency Sel ect |
. [ PM_SYSRST_DEBOUNCE Ly D6 Jrsterv | nt PU = automatic recover ! !
B12 MEM EVENT L oo Frequency|SPI _DO|SPI _CLK
RTC RST L 20 |rrc ReT* (MGPI O2)  FANRPMD/ GPI O_60 Oy 20 26 27 40
. RST_ - 3 FANCTLO/ GPI O 61] AL2 CDD_PVR_EN_L D - ! 31 Mtz 0 0 ‘
(MGPI GB) FANRPML/ GPI O_63| D12 SMC | G THROTTLE_ L (TN 20 40 a1 | |
w0 oy PM_RSMRST_L _» D20 |pvraD_sB FANCTLL/ GPI O 62| CL2 ARB_DETECT 2 [ ‘
2 [y MCP_PS_PVIRGD —»_ E20 |PS_PVRGD ANC = ‘ 42 Mz 0] 1 ‘
2 [y MOP_CPU_VLD s Cl7 [cru v CPUVDD_EN, D17 MCP_CPUVDD_EN oo = \ 25 Mz 1 0 \
I I
2 ey JTAG MCP_TDI _» E19 hTAG TDI I nt PU sPl Cso/ GPl O 10| Cla SPI CSO R L - | 1 MHz 1 1 |
w2+ qom JTAG MOP_TDO - F19 [37AG TDO SPl LK/ GPI O 11 DI3 SPI_CLK R o ! ‘
1 JTAG MCP_TMB o J19 hTAG TV I Nt PU - L oD @2 7 NOTE: Straps not provided on this page.
0 - = SPI_DI/ GPI O 8| C15 SPI _M SO a2 7 Y o lErs T B oY T T T2 PEISE
> JTAG MCP_TRST_L > J1BITAG TRST* sPl DO GPI O 9| Bl4 SPI_MoSI _R o
« [y JTAG_MCP_TCK o Glo |3TAG ToK _ ) @ « o
20 [T MCP_CLK25M XTALI N e AL6 [XTALIN SUS_CLK/ GPI O_34| B18 PM CLK32K SUSCLK R o 24 7
25 T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK|_AE7 TP_MCP_BUF_SI O CLK
2 IR RTC CLK32K XTALI N _» A19 IXTALIN_RTC TEST_MODE_EN| K22 MCP_TEST MODE_EN
20 T} RTC CLK32K XTALOUT < B9 IXTALOUT_RTC PKG _TEST| L22
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K 100K lllGW 1/16W
5% 5% M- LF
17 16W 1/ 16W 2402 2402
VF-LF NF- LF
4022 2402
N PP3V3_S0 8%7°12°97°16°80%1 722735%36 57
HDA Q_,It put mps A AT an b aran e S PP3V3_S3 6725 2930 43 45 50 65
1 1 1 1
For EM Reduction on HDA interface |1?O2K140 1R()2K141 1R()2K142 1RO2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 07 ,405"F 462" ,405"F ,405"F
HDA BIT QLK R 7 MCP_GPI O 4
HDA RST R L 20 78 AUD |1 2C I NT_L 20 58
HDA_SYNC_R o NEM EVENT_L 2020 27 10 MCP HDA & M SC
SMC | G THROTTLE L 20 40 41 MCP_VI D<0> ,, ¢4 _
C2170: c2172: MCP_VI D<1> 4 44 SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
10PE —— 10P3Lj f— ARB_DETECT o MCP_VI D<2> 4 4, NOTI CE OF PROPRI ETARY PROPERTY
50V 2 50V 2
SR e e o
38 38 2402 2402 2402 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
2 CERM 2 CERM
402 402 1 STZE | DRAW NG NUVBER REV.
. 1 = 1 D 051- 7903 A
= @ APPLE | NC. e = =
. . . Lo NONE 20 83
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber).
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Current

oM T

U1400
MCP79- TOPO- B
BGA

(11 OF 11)

AH26 |GND161 GND253
AH33 |GND162 GND254
AH34 |GND163 GND255
AH37 |GNDL64 GND256
AH38 |GND165 GND257
AJ39 |GND166 GND258
A8 |GNDL67 GND259
AK10 |GND168 GND260
AK33 |GND169 GND261
AK34 |GNDL70 GND262
AK37 |GND171 GND263
AK4 |GND172 GND264
AK40 |GNDL73 GND265
AL36 |GND174 GND266
AL40 |GNDL75 GND267
ALS IGND176 GND268
AMLO |GND177 GND269
AMLE |GNDL78 GND270
AML8 |GND179 GND271
AMRO |GND180 GND272
AVR2 |GND181 GND273
AMR4 |GND182 GND274
o AMR6 GND183 GND275
AMBO |GND184 GND276
AMB4 |GND185 GND277
AMBS |GND186 GN\D278
AMB7 |GND187 GND279
AMB8 |GND188 GND280
AVG_|GND189 GND281
o AVB IGND190 GN\D282
AMZ_|GND191 GND283
AVD_|GND192 GN\D284
AP26 |GND193 GND285
AN28 |GND194 GND286
AN30 |GND195 GND287
AN39 |GND196 GND288
AN4 |GND197 GND289
Y7 |GND198 GND290
AP10 |GND199 GND291
AU26 |GND200 GND292
AP14 |GND201 GND293
AUL4 |GND202 GND294
AP28 |GND203 GND295
AP32 |GND204 GND296
AP34 |GND205 D GND297
AP36 |GND206 GND298
AP37 |GND207 GND299
AP4 |GND208 GND300
AP40 |GND209 GND301
AP7_|GND210 GND302
AV23 |GND211 GND303
AR28 |GND212 GND304
AR32 |GND213 GND305
ARA0 |GND214 GND306
AT10 |GND215 GND307
ARL2 |GND216 GND308
AT13 |GND217 GND309
AT29 |GND218 GND310
AT33 |GND219 GND311
AT6 |GND220 GND312
AT7 |GND221 GND313
AT9 |GND222 G\D314
AY21 |GND223 GND315
AY22 |GND224 GND316
L12 |aND225 GND317
AUL12 |GND226 GND318
AU28 |GND227 GND319
AP33 |GND228 GND320
AU32 |GND229 GND321
AR30 |GND230 GND322
AU36 |GND231 GND323
AU38 |GND232 GN\D324
AN |GND233 GND325
(28 |GND234 GND326
F20 |GND235 GND327
AV28 |GND236 GND328
AV32 |GND237 GND329
AV36 |GND238 GND330
AVA_|GND239 GND331
AV7_|GND240 GND332
AWL1 |GNDR41 GND333
G20 |GNDR42 GND334
ARA3 |GND243 GND335
AWM3 |GND244 GND336
AY10 |GND245 GND337
AV12 |GND246 GND338
AY30 |GND247 GND339
AY33 |GND248 GND340
AY34 |GND249 GND341
AY37 |GND250 GND342
AY38 |GND251 GND343

AY41l |GND252

AV40

BA1

AVB1

AY6

L35

BC33

BC37

BC41

AY14

BCS

D10

D14

D15

D18

D19

D22

D23

D26

D30

D37

E13

E17

E21

E25

E29

E33

F12

F16

F32

F8

Glo

G12

Gl4

Gl6

BC12

X2

X4

AW20

G34

A3

H11l

H15

AVB5

H23

ANS

&0

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

MLO0

MB4

M35

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22

nunbers from enai |

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

o aa 22 76 _PPVCORE S0_MCP

23065 mA (A01,
16996 mA (A01,

45 9 42 a1 a0 30 33 39 1.0 PP3VA2_GBH

1.2V)
1.0V)

89 8

10 uA (XR)
80 uA (SO)

docunent nunber).

oM T
U140
MCP79- TOPO- B
BGA
(10 OF 11) PP1V05_S0 7% 10 1112 13 16 17 10 2
AA25 |4\DD_COREL +VTT_CPUL| R32 1139 m 1182 mA”(CADT)
AC23 |+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPus| E40
AHL2 |+vDD_CORE4 +VTT_cPu4| J36
AGLO |+VDD_CORES +VTT_CPUS| N32
AG5_|+VDD_CORE6 +VTT_CPUB| T32
Y21 |+vDD_CORE7 +VTT_cpPur| W32
Y23 |+VDD_CORES +VTT_CPUB| V32
AALG |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPulo| P31
AA27 |+vDD_COREL1L +VTT_CPUL11| AF32
AA28 |+VDD_ CORE12 +VTT_CPU12| AE32
ACL6 |+VDD CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPU14| AJ32
AC18 |+vDD CORE15 +VTT_CPUL5| AK31
ACL9 |+VDD CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_cPulg| AL31
AAL7 |+vDD_COREL9 +VTT_CPU19| AB32
AC24 |+VDD_CORE20 +VTT_CPU20| B41
AC25 |+vDD CORE21 +VTT_cPu21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| 40
¢ AQ27 |+vDD_CORE23 +VTT_CPU23| CA1
AC28 |+VDD_CORE24 +VTT_CPU24| C42
AD21 |+VDD_CORE25 +VTT_CPU25| D39
AD23_|+VDD_CORE26 +VTT_CPU26| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 |+VDD_CORE28 +VTT_CPu2g| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU29| E39
¢ AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD CORE32 +VTT_cPuz2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| (86
AE26 |+VDD_CORE34 +VTT_CPU34| &7
AE27 |+VDD_CORE35 +VTT_CPU3s| G38
AE28 |+VDD_CORE36 D_ +VTT_CPU36|_H35
AF10 |+vDD CORE37 +VTT_cPua7| H37
AF11 |+vDD_CORE38 +VTT_CPU38| J34
AAL9 |+VDD_CORE39 +VTT_CPU39| J35
AF2 |+VDD_CORE40 +VTT_cPu4o| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD_CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPW43| L32
AF3 |+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPu4s| L34
AF7_|+VDD_CORE46 +VTT_cPu4s| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| M2
AF9_|+vDD_CORE48 +VTT_cPuss| MB3
AA20 |+VDD_CORE49 +VTT_CPu4g| N31
AGL1 |+VDD_CORES50 +VTT_CPUs0| P32
AGL2 |+vDD CORE51 +VTT_cPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORES4 +VTT_CPUCLK|_AG32 43 mMA
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
Aﬁg ig—ggg PP3V3_S0
AGT | voo Contes +3.3v_1| ADLO 450 mAR(ABTH
- 3V 2| AE8
AGS |+vDD_coRES0 T
AG |+VDD_CORE61 +3.3V.3 ADO
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v_5 110
AHL1 |+VDD_CORE64 +3.3v_6 ABLL
W26 |+vDD_CORESS +3.3v. 7| A8
— +3.3v_8| Y9
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+VDD_CORE69 PP3V3_S5 807297 10%2 24 26 52 35 36 a2
AH21 |+ypD_coRETO +3.3V_DUAL1| GI8 16 m 266 mA”(ABT)
AH3 |+VDD_CORE71 +3. 3V_DUAL2| H19
AHA |+VDD_CORE72 +3. 3V_DUAL3| J20
AHS_|+vDD_CORE73 +3. 3V_DUAL4| K20
AH6 |+VDD_CORE74
AH7 |+VDD_CORE75  +3.3V_DUAL_USB1| &26 250 mA
AH9 |+VDD CORE76  +3.3V_DUAL_UsB2| H27
AA24 |+vDD CORE77  +3. 3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFLZ J+VDD_COREB1 PP1V05_S5 R
+VDD_AUXC1| T21 105 mA (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3|_V21

MCP Power

& Ground

SYNC_MASTER=T18_M.B

SYNC_DATE=02/ 05/ 2009

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

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

Ci} APPLE | NC. SCALE =T =

ST ZE | DRAW NG NUVBER REV.

051- 7903

NONE 21 83
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58 57

64 442176

8

MCP Cor e Power
PPVCORE_SO_MCP

| 7 |

NV: 1x 10uF 0805,

6 |

19,181,8°,8%° 8 _PP1VO5_SO
A%23%21118% 9

6632 2176

13 18718°18%°% 3°_PP1VO5_ S0
4%23%118%9 6

66 37 15 11 10 7.6
82 68 67

wr
SR PP3V3_so
PEEREL

ABEEEE 450 mA (AOL)

35 32

MCP 3. 3V AUX/ USB Power
28784731301, &° PP3V3_S5

1x 4. 7uF 0603,

266 mA (AO01)

NV 1x 0. 1uF 0402 (4.8 uF)
Appl e: 1x 2.2uF 0402 (2.2 uF)

MCP 3. 3V/ 1.5V HDA Power
,4,7:%,%,% i PP3V3_S0

57 38 27 26 23 22

NV: 1x 4. 7uF 0603,

HBBEEE 7 mA (A0L)

1x 0. 1uF 0402 (4.8 uF)
Appl e: 1x 2.2uF 0402 (2.2 uF)

L2 2UF
2 bl
2- LF

MCP 3. 3V Et her net
PP3V3_ENET
83 mA (A01)

Power
21221776

NV: 1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF)
Appl e: 1x 2.2uF 0402 (2.2 uF)

1C2564

°:§§/UF
e

VCLTAGE—I o5v

K St

B2 |

L2586

84 mA (A01)

30-(9*“* 1. 7A PP1VO5 SO _MCP PLL_CORE
: m VAU TAGEST. 08V 87 mA (A01)
Cg586 1 1C2587

W Lt

2x 0. 1uF 0402 (16.9 uF)
PP1VO5_S0_MCP_PEX_AVDD ,

5 | 4 | 3 2
2x 4.7uF 0402, 3x 1uF 0402, 9x O.1uF 0402 (23.3 uF)
Appl e: 4x 4.7uF 0402, 4x 1uF 0402, 6x 0. 1uF 0402 (23.4 uF)
23065 mA (A01, 1.2V) . .
16996 mA (A01, 1.0
(o 16 vs. EG data) %2 5001 25011 cgspgi g;ic&;m 12505 |:C2506 |1¢p507 |1¢2808 12800 |1€2810 |:C2811 |1C2812 |1C2813
2‘§°¢2 & S o & BT T W T T T St LW T LW LT -
185 185 185 T 185 T 3851 3851 3851 3851 FH5M FH5M Z ghsm T FH5M FH5M G65M
MCP PCI E (DVDD) Power - MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402,
w0 41 4010 1241409 7.0 _PP1VO5_SO st 10 4519 1211105 7.0 _PP1VO5_SO 30-GHM 5A  Apple: 5x 2.2uF 0402 (11 uF)
57 rm (Aol) 67 66 65 61 35 23 22 43 rm (Aol) 67 66 65 61 35 23 22 333 an (Aol) 1 (\m 2 VaTAGE:; 05\/
515 12516 |1¢3517 |1C2818 |1 C2819 25201 |:C2521 rgonzo |1cosz |1cosze |1cogys |:cog4
Ztﬁ%’z T 1 T 1 T S St ' 2L§€7’2 > o T %“%/ ;%% T %“%/ T gg'%/ %
5 E*T 3851 3851 SH5M TEES‘M 585 FH5M M M M M T M e
MCP 1. 05V AUX Power - MCP 1. 05V RMGT Power - 3OL%)§|I\155A N A'\';)/ipl ix ESU; 252564(1); ?472%2402' 2x 0. 1uF 0402 (14.9 uF)
PP1V05_S5 w21 2217 7o _PP1VO5_ENET - PP1VO5_S0_NCP_SATA_AVDD ;
105 mA (A01) 131 mA (A01) LYYy YLz, M NEREEkR W BTFES: 127 mA (A01)
0603 il
g25zs |cange Rl |rganpo 2R1° 2810
0 0 - 0 T B %En
2 g 2 g R R il il
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0. 1uF 0402 (14.9 uF) - L2580
Apple: 7x 2.2uF 0402 (15.4 uF) - _PP1VO5_SO_MCP_PLL_UF 30-CHV 1. 7A PP1VO5 SO MCP PLL FSB .,
1182 mA (A01) 562 mA (AO1) 1 KYDDW 2 MRS EY 270 mA (AO1)
1e25g0 |1oona1 |ioonge |roopas |1conaa |1 oag3s chsug.:e 25801 |1 c2881
%E % - %ﬁ% T A L e T ST
T M e M e M M M M M 185 Z ghm
MCP Menory Power - L2582 N
PP1V5_S0 30- OHWH 1. 7A PP1VO5 SO MCP PLL_PEX .
4771 mA (AO1, DDR3) 1 KYDDW MRS EY 84 mA (A01)
5401 [1c28a1 |cosaz s iCopd4 |1co845 |1Conde |1Co847 12548 iczsb 49 035783:1 12583
2‘§°¢2 Tt LWt %’4} W W T W St %y T W
5 ZT 2 2l el T%sw el el el B T E 65 |2
T NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF)
MCP 3. 3V Power NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) ’ L2584
Appl &: 4 2.2uF 0402 (8.8 UF)  ououoss s PPAVE SO 30l EROD 7a AR, X 2 2R, 0002 (2. 2 uk) 310h%7f PP1VOS SO _MCP_ PLL_SATA .
PHEEEEYEE 19 mA (A0L) \_1% @!ﬁ@c‘i@@ﬁ%:‘z W~ 19 mA (AO1)
771(2322551:0 1C2551 1C2552 C25b53 1 C2555
0%, :, 2 ‘/ % -
ThE CBL TRC TEC

206 mA (A01)

R
L2588
30- OHM 1. 7A PP1VO5_SO_MCP PLL_NV 0
Jm 2 MR WEY 37 mA (AO01)
C2562 Cg578§ 1 Ji C25{J§9 1 CZSU?:O
% MCP79 Et her net VRef T % -9
M r iy So5M 2 ghm
22 31 22 17 7 6 _PP3V3_ENET )
- 1 L H
Re591 - MCP St andard Decoupl i ng
A %_1%\2\‘7 SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
L2595 40b, NOTI CE OF PROPRI ETARY PROPERTY
32 31221776 PPlVOS ENET 30- O_|M 1 7A PPlVOS ENET '\CP PLL ’VAC 7 W M I VREF @ THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
5 mA (A01) \_1(\([;1; 2 . NECKIW DTH=0. 2 5 mA (A01) R2590! 2591 PROPERTY OF APPLE COVRUTER, I NC. THE POSSESSCR
1
1 1 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
C‘%-579§ p— QPU?:G 1‘141735\0/}5\7 93'°1UF 11 NOT TO REPRODUCE OR COPY I T
zlﬁ%z 2 %}%’ N£-55 2 ég\éM 111 NOT TO REVEAL OR PUBLISH I N WHOLE OR PART
15 g5 o2 o
SI'ZE | DRAW NG NUVBER REV.
D 051- 7903
= @ APPLE | NC. oA = =
Current nunbers from email Poonacha Kongetira provided 11/ 30/ 2007 4:04pm (no official docunent nunber). NN 22 83




Current nunbers from enail

Xi aowei

WF: Checklist says 0-ohmresistor

o6 53 17 7 5 _PP1V8_S0

pl acehol der for ferrite bead.

NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
Appl e: 1x 2.2uF 0402 (2.2 uF)

77 17

77 17

MCP_| FPAB_RSET

MCP_| FPAB_VPROBE NO STUFF
NO STUFF 1R2630
L "16
ﬁ -2LF

WF: Checklist says O-ohmresistor placeholder for ferrite bead.
1x 4. 7uF 0603,

190 nA (A01, 1.8V)
1 CZGU%:O
0y
T ol
402-LF
210 47 10 132,119,075 PP1VO5_SO
95 mA (A01)
Cg671é 1 1 C26Uf1=6
T T20% 0Y
X }{ 2 2 ‘r\ﬁ
402 402- LF
1+ 1, _MCP_HDM _RSET
1+ 1, _MCP_HDM _VPROBE
NO STUFF IR2620
6201 1K
0. 108 6w
c%gz\?? 2 2t
5’

L | e:
27T THL T 000 5 PP3VE_ SO 30-Gm 1. 74 Y7
s arabas e 16rrA(A01) ‘ 1 W 2 .

0402
C2640 ﬂ
.70 .

?2?2?

1x 0. 1uF 0402 (4.8 uF)

PP3V3_SO0_MCP VPLL w

VCLTAGE:;. 3V

= 1uF
A -
S I

Lin provided 11/12/2007 3:22pm (no official docunment nunber).

16 mA (A01)

NV: 1x 4. 7uF 0603,
Appl e: 2x 2.2uF 0402 (4.4 uF)
PP3V3_ S0 _MCP _DAC 17

2x 0. 1uF 0402 (4.9 uF)

206 mA (A01)

NC MCP_RGB RED — NCI:_’l\E/CP RGB_RED L
= VAKE- BASESTRUE— NO_TEST=TRU
NC MCP_RGB GREEN — NA'\chl:_’é/CP RGB_GREEN g
= ASE=TROE— RO TEST=TR.
NC MCP_RGB BLUE — NC_MCP_RGB_BLUE 7 23
=S VARKE- BASESTRUE — NO_TEST=TRUE'
NC MCP_RGB HSYNC — NCt_lé/CP RGB_HSYNC g =
= WAKEBASE=TROE— NO” TEST=TR
NC MCP_RGB VSYNC — NC_MCP_RGB_VSYNC 7 23
— VARE- BASESTRUE— NO_TEST=TRUE'
NC CRT_ IGR C PR — NC CRT IG R C PR 7 23 77
— VAKE_ BASEETRUE NO— |tb|_|HUé
NCCRT IGG Y Y — NC CRT IG G Y Y 23 77
VAKE_ BASEETRUE NO— |tb|_|HUé
NC CRT_1G B COW_PB_— NC CRT |G B COVP_PB. ;5 1
— VAKE_ BASEETRUE NO_ |tb—r—|HUé
NC CRT_| G HSYNC — NC CRT | G HSYNC 17 23 77
— VAKE_BASESTRUE = NO_TEST=TRUE'
NC CRT_|I G VSYNC — NC CRT | G VSYNC 17 23 77
— VAKE BASESTRUE NO_TEST=TRUE'
NC MCP_RGB DAC RSET — NC RGB DAC RSET 7 23
— VARE BASESTRUE —NO_TEST=TRUE
NC MCP_RGB DAC VREF — NC MCP_RGB_DAC VREF g =
— VAKE "BASE=TRUE NO_ TEST=TRUI

NC_MCP_TV_DAC_RSET

NC_MCP_TV_DAC VREF

NC MCP TV DAC RSET = ;25 7
VAKE_BASESTRUE - NO_TEST=TRUE

NC MCP_CLK27M XTALI N

NC MCP_TV_DAC VREF ;2 +
VAKE_BASESTRUE ~ NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

NC MCP _CLK27M XTALI N nE
VAKE_BASE=TRUE NO TEST=TRUI

NC MCP_CLK27M _XTALCUTEn =
MARE_BASE=TRUE NO_TEST=TRU

MCP Gr aphi cs Support

SYNC_MASTER=K19_M.B

SYNC_DATE=02/ 05/ 2009

PROPERT: APPLE COVPUTER, | NC. THE PCSSE!
AGREES TO THE FOLLOW NG
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Il NOT TO REPRODUCE OR COPY I T
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NOTI CE OF PROPRI ETARY PROPERTY
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ST ZE | DRAW NG NUVBER

REV.

D 051- 7903
@ APPLE | NC. e — =
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RTC Power

Sour ce

PP3VA2_GBH ¢ 72051 21 3 40 a1 42 19 15
43 a2 a3 0 3 3 g1 30 7 o PP3VA2_GBH — , e
C2800: (C2801: |[1C2802
4. 7UF 4.7UF —— - 0 1UF
Zg% 2QY 10%
6, 3V 2 6, 3V 2 2 lev
X5R R
402 402 402

RTC Cryst al

R2810 2810
0
20 TR RTC CLK32K XTALOUT 1 2 RTC CLK32K XTALOUT R, 1)]2
o 5 |
40 %
NO STUFF
1 CRI TI CAL
Re8 b Y2810
Mtlg %585 2811
12pF
20 (T RTC CLK32K XTALI N —‘7 1 ifz
g, 1
MCP 25MHz Cryst al
R2815 C815
0
20 MCP_CLK25M XTALOUT 1 MCP_CLK25M XTALOUT R 1|2
> }7
i s
Z &
NO STUFF
R2816" CRI TI CAL ,
0 Y2815 L~y ne
i 73 9908,'1\4 <NC 2816
12pF
- coom_MCP_CLK25M XTALI N 1 \Jz
%

MCP SO PWRGD & CPU VLD

56,35 32,30 22 21 10 177 ¢, PP3V3_S5

82 71 69 68 67 66 62 52

1C2850

I %@a}UF

5 TC7SZ0OSAFEAPE
SOT665

67 66 65 61 62 40 Ty ALL_SYS PWRGD 2

o T VR_PWRGOOD DELAY 1l

(28504 MCP_PS_PWRGD oo o

3

R2§50
20 oy MCP_CPUVDD EN 1 2

MCP_CPU VLD jomy 20

PLACEMENT_NOTE=P| ace cl ose to U1400 . 5%

Pl at f or m Reset Connecti ons

LPC Reset (Unbuffered)
881
o 10 rmy_LPC_RESET_L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L —
5%
M:_lg}é" R2883
40 1,33 2 SMC LRESET L am «©
PLACEMENT_NOTE=P| ace cl ose to U1400 51{15)
205
PCl E Reset (Unbuffered)
w5 20 10 POl E RESET_L _ PCI E_RESET_L oo 10 20 25
MAKE_BASE=TRUE —
R2891
1,9, 2 PpcA9ss57D RESET L o #
5%
16
Rogo3 Mt
1 2 BKLT PLT RST L -
»—AA%{)\/ o
HbE  R2894
1,002 MN_RESET L o
3
LW
R2895 402
1.0 2 CARDREADER PLT_RST_L o
5%
16
MZ@%W
R2870
o oy MEM VIT_EN R 1,33 2 MEM VIT EN T
5%
10)
MZ&W
825
1 oy LPC_CLK33M SMC R PLACEMENT_NOTE=PI ace close to U1400 , 33 , LPC CLK33M SMC o 40 70
5%
b{:}gw R2826
40 1,33 2 LPC CLK33M LPCPLUS o oz 1o
1 Sf/gw PLACEMENT_NOTE=P| ace cl ose to U1400
hob"
R2829
20 oy PM CLK32K_SUSCLK_R 1,22 2 PM CLK32K_SUSCLK _rmy ao 7
PLACEMENT_NOTE=P| ace cl ose to U1400 , 5%
WP
402
+o [rmy_PM SYSRST_L . SB M sc
R2896 R2899 10K pull-up to 3.3V SO inside MCP SYNC_MASTER=WFERRY_K19] SYNC_DATE=01/ 06/ 2009
o XDP_DBRESET L 1,9, 2 _ 1,33, PM _SYSRST_DEBOUNCE L gy 20 NOTI CE OF PROPRI ETARY PROPERTY

5% oM T
1/ 18w 1/16
ol Resoy

10%
e 2 385
21022 402
S| LK_PART=SYS RST

PLACEMENT_NOTE=PI ace R2897 on BOTTOM _L -

5% NO STUFF
1 C289

PROPERT: APPLE COVPUTER, | NC. THE PCSSE!
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Page Not es

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF
: fgzﬁizfﬁg? N DAC channel A B A B c
; ;PP\/TT7$37DDR BUF M n DAC code 0x00 0x00 0x00 0x00 0x00
i Max DAC code 0x87 0x87 0x87 0x87 0x55
Slgnal aliases required by this page: Max sink | -3.75 mA -3.75 mA -3.75 mA -3.75 mA -0.91 mMA H H
=1 2C_VREFDACS. SCL Max source | 5 5 m 5 m 5 m 052 mA . SO DI WM A and SO DIMM B Vref settings shogl d pe mar gi ned separately
- =1 2C_VREFDACS_SDA Nomi nal Vr ef 0.75 V 0.75 V 0.75 V 0.75 V 0.70 V (i.e. not sinultaneously) due to current limtation of TPS51116 regul ator.
- =1 2C_PCA9557D_SCL Mn Vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 Vv
- =12C_PCA9557D_SDA Max Vref 1.250 V 1.250 V 1.250 V 1.250 V 1.044 V PPVTTDDR_S3
- - - Vref Stepping 6.5 nv 6.5 nV 6.5 nVv 6.5 nv 11.2 mv e
BOM options provided by this page: 10mA nmax | oad
VREF (per DAC LSB)
NO_VREFMVRGN R2903 vrervRan
. 200,
%
i PPOV75_S3_MEM VREFDQ A
VREFIVRGN ol U2902 402 NN L WOTED 3 i
1 C2903 RN R%g(()_')4 VREFMRGN M N-NECK-W DTH=0. 2
9'%1'*‘": VREFVRGN AL VREFMRGN _DQ SCDI MVA BUF 1 2
PP3V3_S3 2 cefm A3 A4 1/ ew Pl ace close to J3100.1
o0 5048 43 30 20 207 L t % 25 VREFMRGN_DOQ SCO! Mm_EN Vios"
VREFI\/RGN B VREFVRGN
2900 i(:2901 L R2901 RE39°
p— §0%2UF 102!2 VREFMRGN %
/16
2 EE?M %/F}j\é; 1:;;‘9/ PPOV75_S3_MEM VREFDQ B
ey U2902 W LE WO 3
@1k vpxagss = R2906 VrRervraN M N_RECKW BTH-0. 2 mm
= VREFMRGN VREFMRGN O, CL VREFMRGN_DO_SCDI MvB_BUF 1,190,
g U2900 =] = 1w Pl ace close to J3200.1
VDD + Véa 25 VREFMRGN_DQ_SCDI MVB_EN MZEJEF
81 43 40 37 25 [TR) SMBUS SMC MGMTI'_SCL 6|scL VeoP VOUTA[L  VREFMRGN DQ SCDI MM
o1 43 40 37 25¢gry SVBUS SMC MGMI_SDA 7|spa ¥ voure|2_ VREFMRGN cA scOimv = R2902 RZZ%JQ VREFMRGN
0 100K S vrervran 1 2
940 8 VOUTC|4__ VREFMRGN CPUFSB lllGW Y,
ADDR=0x98( WR) / 0x99( RD) 10,0 3 vourdls ne W do 1:;;‘&” PPOV75_S3_MEM VREFCA A
VREFIVRGN ol U2903 = NN LT VBT 3 7 =
an 1 C2904 RN S Rzlgolo VREFVRGN MRS ™
3 9'%1'*‘": VREFVRGN AL VREFMRGN_CA SCDI MVA BUF 1 2
2 cefm 3 A4 1w Pl ace close to J3100.126
1 402 i 25 VREFMRGN_CA_SCDI MVA_EN NECLF
= VREFMRGN
L R2907 RE3dHL
100K S rervecn N
i %15\9[ PPOV75_S3_MEM VREFCA B
81 903 o7 02 RN e WHTE0 5
2] Tk vpxagss = R2912 vrervRan M N_NECK W DTH-0. 2 mm
VREFMRGN ™, CL VREFMRGN CA_SODI MVB_BUF 1 100 2
=1 ™ 1458w Pl ace cl ose to J3200. 126
éa 25 VREFMRGN_CA_SCDI MVB_EN MZEJEF
1 R2908
100K S rervcn
1/ lGW
M iozr
VREFNMRGN —
1 C2905 -
0. 1UF
209%
CERM
402
B1 4
VREFMRGN \ﬁ, M.\><42530 R2914 vrervran
1 C2902 g VREFMRGN iy 199
—/— 0. 1UF - VREFMRGN ™, CL VREFMRGN_CPUFSB_BUF 1 2 CPU_GTLREF 05
—T 20% vcc 106
1oV c3 . & Pl ace cl ose to UL000. AD26
2 Seam PlézAgg %7 + Véa 25 VREFMRGN_CPUFSB_EN %égg\év
N s
3|00 E? 7 X NC VREFMRGN_CPUFSB_EN s = RQ? (-;]-03KN
VREFNRGN_CA_SODI MVA_EN ¢ VREFMRGN
ADDR=0x30( WR) / 0x31( RD) ‘5'/; Eg = e oo BN 3
11 VREFNRGN_CA_SOD WB EN a0z
ps| 12 VREFNRGN_DQ_SODI MVB_EN : —
o1 43 40 37 25 [Ty SVBUS SMC MGMI SCL 1lsaL Pe| 135 NG
o1 43 0 37 25¢Ey SVBUS SMC MGMI_SDA 2|spa [ VIR
PCA9557D_RESET_L
RESET*|15 - -
B o <
~| @
S
1 FSB/ DDR3 Vref WNMargi ni ng
SYNC_MASTER=K24_M.B SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
Required zero ohmresistors when no VREF nmargining circuit stuffed ;@L:F?;Mi;égg%ﬁD TERLN S THESERGERLETARY
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRI Tl CAL NO_VREFMRGN . ﬁ Tg REPMCR x CC’S’V T e o
(AN TO REVEAL PUBLI SH I N E PART
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI TI CAL NO_VREFMRGN - N
| ZE | DRAW N ER REV.
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2909 CRI Tl CAL NO_VREFMRGN D 051- 7903 A
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI TI CAL NO_VREFMRGN
) APPLE | NC. E = =
NONE 25 83
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6
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Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)

s
e

GN\D
Povar aliases required by this page:
IR, o0 63 20 27 7 6 PPLV5_S3 1C3110 |1 C3111 |*C3112 [*C3113 |1 C3114 |1C3115 |1 C3116 (1C3117 | 118 (1C3119 |1 C3120 |1 C3121 |1 C3122 |1 C3123
I A UF AUF —— 0. 1UF . 1UF ——0. 1UF AUF —/— 0. 1UF —— 0. 1UF —— 0. 1UF JUF —/—0. 1UF —|—0.1UF ——0.1UF —— 0. 1UF
- PROVIS_S0_MEMVTT_A % % — 209 % —— 20% % 209 209 —— 20% % 209 —— 20% — 209 — 209
- PRSP0 MEMA (2.5 - 3.3 2 g"" 2 Y, 2 g"" 2 Y, 2 g"" 2 g"" 2 g"" 2 g"" 2 g"" 2 Y, 2 g"" 2 g"" 2 g"" 2 g""
S s e 0 1 (?93&;:00 1 Cé‘s L}F()l
e e —) p—t y y y y ‘
s s zé 3 2%’ v
ded by this page: 603 603
BOM opt i ans pr ovi ded by thi's pag s PPOV75_S3_NMEM VREFDQ A
(NONE) l
= 1 REFDQ sSH1-2
REY 3 Vss D4 4 MEM A DQ<4> @ 10 7
70 14 [T NMEM A CKE<O0> 73 | SCRED CREIgo| /4 MEM A CKE<1> QTR e 78 76 1B MEM A DQ<0> 5 DO DB 6 MEM A DQ<5> B> 14 7
75 VDD VDD 76 7 ucay VEM A DO<1> 7 DQL CRITI CAL vsso | 8
771 5N AL5 78 NC MEM A A<15> . < 9 vss DQSO* 10 MEM A DQS N<0> 1476
- NEM A BA<2> w0 3100 AT NEM A A<I4>  grmiene - NEM A_DMkO> 1] ow J3100 gosoq | 12 NEM_A_DOS_P<0> o .. -
fan F- RT- THB <IN [ F-RT- THB <
81 VDD mg VoD 82 13 Vss p Vss 14
76 14 T ﬁm ﬁ ﬁz;§> :2 A12/BC L " All :‘6‘ ﬁm ﬁ ﬁz%i> a7 76 1B ﬁm ﬁ DO<gz S DR i < DB ig ﬁm ﬁ DO<$z @ 1 76
76 14 [Ty A9 e’ A7 a7 76 14y DQ< bes) 8 b7 DQ< B 1 76
87 VDD - VDD, | 88 19 vss g L vss 20
76 10 oy MEM A_A<8> 89 | S8 o} P60 MEM A A<6> ] e 7o 7 gy VEM A_DQ<9> 21 DB ' 4 QL2 | 22 MEM A_DQ<8> @y
70 10 o> MEM_A_A<5> 91 | a5 §§ Ao 92 VEM A_A<4> e 70 10mry VEM_A_DQ<13> 23 | Cpoo § ool 2 MEM A DO<12> gy
93 | 5 vob © v, | 94 25 | 5 vss $  vsso| 26
76 14 TR MEM A A<3> 95 A3 § A2 96 MEM A A<2> a1 7 70 1B MEM A DQS N<1> 27 DOS1* o DML 28 MEM A Dwvk1> a7
76 14 MEM A A<1> 97 Al A0 98 MEM A_A<O0> 14 76 76 14 MEM A DQS P<1> 29 DQS1 é RESET* 30 MEM RESET L 27 28
[ = < BD <
99 VDD 8 VDD | 100 31 vss 3 vss 32
76 14 > VEM A_CLK P<0> 101 CKO 0] KL 102 MEM A CLK P<1> 47 76 1uqgy VEM A DO<11> 33 DQLO 8 DQL4 34 MEM A_DQ<15> gy 1470
76 14 MEM A CLK N<O> 103 CKO* ! CK1* 104 MEM A CLK N<1> 14 76 76 14 MEM A DQ<14> 35 DQL1 0 DQL5 36 MEM A DQ<10> 14 76
[ 105 106 < BD 37 . 38 D
VDD VDD vss vss
7 10 oy VEM A_A<10> 107 AL0/ AP % BAL 108 MEM A BA<1> g 24 7 76 1ugmry VEM A DO<16> 39 DQL6 % D0 40 MEM A_DQ<21> gy 476
76 14 TR NMEM A BA<0> 109 BAO RAS* 110 MEM A RAS L ] 4 7 76 1B MEM A DQ<18> 41 DQL7 DQR1 42 MEM A_DQ<20> V- S
111 112 43 44
VDD VDD vss vss
76 14 TRy MEM A VE L 113 = So* 114 MEM A CS L<0> g 4 7 76 19y MEM A DQS N<2> 45 DQs2* DV 46 MEM A DWMVKk2> am e 7
7wy MEM A CAS L 115 cast aoTo 116 MEM A_QDT<0> 14 7 76 1ugay VEM A _DQS_P<2> 47 DQs2 vss 48
117 VDD VDD 118 49 vss D2 50 MEM A_DQ<17> gy 476
7 10 oy VEM A A<13> 119 AL3 ooT1 120 MEM A _QDT<1>  rqusve 76 1u¢my VEM A DQ<23> 51 DQL8 DQR3 52 MEM A_DQ<22> gy 1470
71 oy MEM A_CS_L<1> 121 s1* NCo | 122 76 1@y MEM A DOQ<19> 53 DQLY vss 54
123 VDD VDD 124 S5 vss D8 56 MEM A_DQ<29> gy 1476
125 | 5 TEST VREFCA | 126 7 ey VEM A DO<24> 57 DQR4 DQR9 58 VEM A DQ<28> 7
127 | 5 vss vss | 128 75 ey MEM A _DQ<30> 59 | 5 pes vss o | 60
7 1ugEy— VEM A _DQ<33> 129 DQB2 DRB6 130 MEM A_DQ<36> g 14 7 61 vss DQS3* 62 MEM A_DQS_N<3> g 14 76
e gy MEM A_DQ<32> 1311 oo ocar; | 132 NEM_A_DQ<37> gy wa 7o o oy MEM_A_DWVK3> o1 owe posa |2 MEM_A_DQS_P<3> iy . 7
vss vss vss vss
o ooy MEM A_DQS_N<4> 135 |2 popar Dwiey | 136 VEM A_DMEA> oo re s agery  MEM A_DQ<27> 67 5 paws bQsos, | 68 NEM A DQ<26> sy 1
o 1qas_VMEM A_DQS_P<4> 157 | oosa vss g | 138 s ragery MEM A_DQ<25> 69 [ poer D10 | 70 MEM A_DO<31> oy i
139 Vss DQB8 140 MEM A_DQ<38> g 147 71 Vss Vss 72
o ey MEM A_DQ<34> 141 | J poga DcBo | 142 MEM A_DQ<39> s 1 o Ry
7 10y VMEM A DO<35> 143 DQB5 Vss 144
145 VSS D44 146 MEM A DQ<47> LB/ 14 76 516-0196
o 10y MEM A_DQ<44> 147 |~ oo QU5 | 148 MEM A_DQ<40> s 14 76
70 1o VEM A DQ<41> 149 | 2 pons vss .- | 150
151 Vss DQS5* 152 MEM A_DQS N<5>-gr 14 76
o 1 [y VEM A_DIMK5> 153 | ow bS5 | 154 MEM A_DQS_P<53rs 14 7 1 1
155 156 = =
vss vss
ey MEM A DO<5> 571 ooiz ot | 158 e
76 19 GBS DQ< 159 o oos3 D047 169 DQ< Ey e
vss vss
e eacse osifon wmtoe 1 aewamee oo
76 19 B 165 o ot DO53o 168 Gy
vss vss
76 gy VEM A DQS_N<6> 169 DQS6* DVB 170 MEM A_DIVK6> 1y us 76
75 1y MEM A_DQS_P<6> 171 | 5 pess vss | 172
173 | vss Dcsac | 174 MEM A_DQ<50> sy 14 76
76 14 (B MEM A DQ<55> 175 DGO D5 176 MEM A DQ<49> @ 17 PPOV75_S3_NMEM VREFCA A
7 10 gy VEM A_DO<54> 177 DQB1 Vss 178
179 | © vss Q80 |_180 MEM A_DQ<57> gy 14 76
7 1ucay MEM A DOQ<61> 181 | J pgs6 D1, | 182 MVEM A _DQ<56> g 1a 7o 1C3135 (1 C3136
75 11> MEM A_DQ<60> 183 [ J pes7 vss o | 184 —— 25, 2UF — g-C}UF
185 | 0 vss bas7+ o | 186 VEM A_DQS_N<7>pry 10 7 2 By > 8¢
76 14 MEM A_DMK7> 187 | 5w D75 | 188 MEM A DQS_P<7> 1 76 - LF 565
> 189 190 At
vss vss
S vaEEmﬁ D&ggz o1 [ st boszc, | 192 vaEEmﬁ D&ggz a7 T
76 14 (B DQ< DGB9 DQB3 DQ< a1 7 =
195 vss vss 196
. MEM A SA<0> T 197 [ S s EvenT | 198 VEM EVENT_L oo
13 47 45 45, PP3V3_ S0 199 VDDSPD SDA 200 SMBUS_MCP_0_DATA gy, 12 20 43 78 "Factory" (top) slot
P MEM A _SA<1> 201 SAL scL 202 SMBUS_MCP_0_CLK (I 12 20 27 43 78
203 VTT VTT 204 PPOV75_S0 DDRVTT 67 27 63 68
DDR3 SO DI MM Col A
1C3140 'R3140 |'R3141 \ T nnector
1 2ToUF lOOK lOOK o160 0106 SYNC_MASTER=KIS_M.B SYNG_DATE=02/ 05/ 200
—— %64 o A .
2 Bei i Hiew SPD ACDR-0xAD( W)/ 0xAL( D) NOTI CE OF PROPRI ETARY PROPERTY
M 2402 2402
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | 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
= = SI'ZE | DRAW NG NUVBER REV.
D 051- 7903 A
@ APPLE | NC. e — =
NONE 26 83
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8 7 6 | 5 | 4 | 3 | 2 | 1

Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)
G\D . . .
Pover alases reaui ed by this page
S o 63 28 26 7 s PP1V5_S3 1C3210 (1 C3211 |1 C3212 1C3213 1C32 1C3215 C3 16 |1C3217 |1 C3218 |1 C3219 |1C3220 [1C3221 |1 C3222 1C3223
 rovis % — 0. 1UF ——0 1UF —/— 0, 1UF —— 1 ——0. 1UF UF ——0. 1UF —0. 1UF ——0. 1UF AUF ——0. 1JUF ——0. 1UF —— 0. 1UF
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DDR3 RESET Support

Requi red becaues MCP79 does not neet DDR3 spec power-up reset timnming requirenent.
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per Real Tek request.
Et her net PHY (RTL8211CL)
SYNC_MASTER=( K19| _M_B) SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT APPLE COVPUTEI 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
Configuration Settings:
SI ZE DRAW NG NUMBER REV.
PHYAD = 01 (PHY Address 00001) -
AN 1:0] = 11 (Full auto-negotiation) D 051-7903 A
RXDLY = = 0 (RXCLK transitions with data) APPLE | NC. SCATE ST o=
TXDLY = 0 (No TXCLK Del ay) NONE 31 83
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3.3V ENET FET

@2.5V Vgs: CRI Tl CAL
Rds(on) = 90nChm nax '\93810
I (max) = 1.7A (850 R4A101P
SOT- 23- HF
5o g g g0 2 o7, 5, PP3V3_S5 PP3V3_ENET crarzma
R3800*
10K
Hpy
21522 0
TOOK .01
P3V3ENET EN L 1 2 P3V3ENET_SS 2 H 1
5%
178w 19%
g;so ELIE 05"
SIS | o
—
M
5[G7" siz
220 PM SLP_RMGT L
MOBI LE: =
Recommend al i asing PM SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.
W_LAN Enabl e Generati on
TVLAN' = ("S3" && "AP_PWR EN' && ("AC' || "S0"))
NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .
PM W.AN_EN L 2
Pull-up is with power FET. 1 05V ENET FET
ssvenIBeepR |
SOT563<J 4 6 2221 76 _PP1VO5_S5
N 1.8V Vgs
267 s C38401
20 20 oy AP_PVR_EN AC OR SO_L O-ZE:: CRI Tl CAL
2
R3840 708 840
805 | D 5|0 801 B S PSS S5 TO0K S L oas
SSMBNLBEEAPE | VBNL5FEAPE L 2 PIVOSENET SS L Sor23
sOT563 | K L | sor563 Sla/g}év
1 t+— A 6
R3842! 402 841 |0 PP1V05_ENET
N NG 6 7 17 22 31
s[c% sty s g2 0. gt sswlegngAslza
1
1 10 5 20 [y SMC_ADAPTER EN M:thzz
L R3841 2|67 s]; 1C§g@g
= 10K
P1VOSENET_EN L 1 2 9
767 30 3 20 6 [y PM SLP_S3_L m | —F%{M
? 41 | bs hos P1VOSENET_EN L_RC
SSMBN15FEAPE
3 | Kn
s
N
5[G7" stz
w2208 PM SLP_RMGT L

Non- ARB:

Recommend al i asing PM SLP_RMGT_L and
=P1VO5ENET_EN. Nets separated on
ARB for alternate power options.

) ) Et hernet & AirPort Support
NOTE: MCP79 can provide 25MHz clock, but clock runs whenever RMGT rails are powered.
Designs nust ensure PHY is powered whenever RMGT rails are, or use separate crystal. SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009

NOTI CE OF PROPRI ETARY PROPERTY

R328295 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
70 1 my MCP_CLK25M BUFO_R 1 2 RTL8211_CLK25M CKXTALL oy o 7o ACREES Yo THE FOLLOW NG T NG THE POSSESSOR
Sl/g | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
465}9’ Il NOT TO REPRODUCE OR COPY I T
PLACEMENT_NOTE=P| ace cl ose to U1400 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 32 83
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Power aliases required by this page:
( NONE)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
Pl ace one of 0.1uf cap close to each centertap pin of transforner

ENETCO\IN CT AP

T%g E\é?m%g s £
CRI Tl CAL
s ENET_MDI _Pg0> .| T38P0 .12 ENETCONN P<0>
wucas ENET_MDI _N<0> 2 r[g E g .11 ENETCONN_N<O> T
| 3 10 ENET_CTAPO RJ45- -3
T6T213HF rgr
TLA-
Ja 9 ENET_CTAP1 e
ey ENET_MDI _N<1> 5 Lﬁ 8%7 8. ENETCONN N<1> 1
7 @D ENET_MDI _P<1> 6 7. ENETCONN P<1> 3
- - < RX 4
CRI TI CAL g
7
e ENET_MDI _Ng2> L[ T3§P1 .12 ENETCONN N<2> 8
70 a1 ENET | _Px2> 2 b 1,11 ENETCONN P<2> J
@ D r[g E g - 129
J 10 ENET_CTAP2
TLA- 6T213HF 514-0636
L al 9 ENET_CTAP3
wacers ENET_MDI _N&3> 5 Lﬁ L..J 1| 8.. ENETCONN_N<33
— ENET_ MDI _Px3> 6 7.. ENETCONN P<3>
= - - < RX -
Tr ansf or mers shoul d be .
mrrored on on03| te R390] [R39 :{l?l 902'R3903
sides of the ) A A CRLTI CAL
1 1
WERES RS T Eew S pEew 908
P ‘ 2
| : D%
: [ r20 A1
| CRI TllqAL =
| PR |
| |
|
|
|
} ‘
| PLACEMENT_NOTE=Pl ace on MDI lines so there are no stubs all B caps.
= |
e ‘
Et her net Connect or
SYNC_MASTER=K19_M.B SYNC_DATE=03/ 13/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
AgES TO THEPEEFLWI\ET ER INC. THE POSSESSOR
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
<) APPLE | NC. <onE — -
NONE 33 83
8 7 6 5 4 3 | 2 1




PP3V3_FW 734 35 36
7 M 1/0 138 mA
C4112('21 C412'1: 1 C4112'2:1 C4123LC4124L
100 —— 100 —— 109
; ; 3V 5]
2 2
& & Ep2 BAT BAT
4 L4130
= 114 o FireWre PHY 120- OAMF 0. 3A- EM
Ire re DDA 1 2
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON MPP%Ygﬁﬁ\%/IjFE;V\PgNmV 0402 LF
11450556 1 RES, 549M0HM 1% 1/ 16W 0402 R4100 CRI Tl CAL C41139 1 C4131 1 C4132 AEESS IV
lléz%:: 10E ——
2 2 2
o Sy ey &oaﬂ
RA(5120 0 120 ohﬁlolgA EM = 120 ohﬁlosgA EM
» _PP1VO5_FW 1 4% 2 PPIVO FWR - - 3A- = - - 3A-
135 mA e NS WBHES 2 W 1 P1VO_FW FWPHY AVDD _25 mA PCl e SerDes 17 m PC e SerDes v3 FW FWPHY VP25 1 | 2
ML AGESL. OV 0402- LF M NERERR- W BRES W RECR- W B¥FE8 W 0402-LF
102 VOLTAGESL.0 04110 14111 C4135:1 C41361 e,
L TUF 1B
3N * |
M 8505" 850
110 mA Digital Core ) 0 M VReg PWR
1C4100i04101 1CleOZ 104103LC4104LC4105 103106 Cglf;lzi 1CLjF14O
%éw T, 8%y T, éxl %ﬁ/ %ﬁ/ T, 8% i 5 5%y
M M M M a6y M
PHAGENENT-NGTEZBl 368 &4179 ¢l gse to U488
N| ™ o N o~ — N o~ — o~ o N
S R R e e R e e = CAL70 )12 POEFWRD CN (mur
0. 1UFI [ 10% 16v xsR 402
DO10 ~—— VD83 ——— ~—VDDH— ~VP~ VP25 VREG PWR 4171 1|2 pOE FWRD C P e
NCxBL3 |aTBUSB CRIO'\I'/: -(r?AL PO E RXDON N8 o« PCIE FWR2D N 0. 1UFI | 10% 16v xsR 402
Al3 |ATBUSH U4100 PCIE RXDOPL N7 o = PCIE FWR2D P
N ALL |ATBUSN PO E_TXOON M o # PCIE FWD2R C N QGA175 1112 POE FWDPRN s
FWPHY_DS0 F12 |pso (I PD) NT-2 FWs43E P E_TxDOPL N6 o » PCLE FWD2R C P 0. TUFI[ 10% 16v xsrR 402
5 FWPHY_DS1 o e pst (I PD) NT-3 BGA OlUlFqu PCIE FW 2R P e
FWPHY_DS2 & F13 Ipsp (I PD) NT-4 PCl  EXPRESS PHY REFQLN Do PCIE CLKIOOM EW N <am ' A ENT_NOT :GRacdeoz c|ose to
> - REFOLKP NIO o PCIE CLKIOOM FWP  fmuen PEACENENT-NOTESFI 388 &4178 &l 8s¢ {3 U188
80 3 NC FW_TPAN B8 |TPAON
A8
" D R PORTL TPAN oo NT-21 (1P Toq M TR FVB43 TOK
FW PORT1_TPA_P 25 pacp TEST controLer N7 20 (IPUTDI - \B43 PP3V3_FW S
. NC_FW2_TPAN B3 |tpa2n (1PU) T $ - $E E%:g $$
a NC_FVe_TPAP A3 |ITPA2P 1394 PHY 8 (1PU s - FW643_LDO
NG V0 TPEN &9 jreeon NT- 19 (| PU) TRsT*LML o FW643_ TRST L RA165'| |'R4166
80 36 TPBOP
FW PORT1_TPB_N BS |tpm1n ) M:lgfé‘? E,?E}é’
OR A6 . 2
E'\gEWZ %PQ;B i B4 |rpeon NT-10 (1PD). \waerb 2 o FW643 WAKE L — 202, |,
« _PPVP_FW CPS ’ NG FV2 TPBP 2 lrons FIXVE! 1! - TYPO IN SYMBOL REGCTL \REGOLT| D3 o  FW43 REGCTL
BB e TPE2P POVER MANAGEMENT VAUX_DETECT| EL o FW643_VAUX_DETECT
R4160* 3 NC FW)_TPBI AS B7 |TPBI ASO NT-12 (I PD) /VAUX DisaBLEL D2 TP FWs43 VAUX ENABLE
200K w38 FW P1_TPBI AS G3 |tpBI ASL NT-13_— (OD) ckreqy L2 FW CLKREQ PHY L o 5 1R4164 NOTE: FWPME L and FWCLKREQ L are
R sy NC_FV2_TPBI AS <« 2 |TPBI AS2 10K isolated for systems that use
205, FV643 RO - E/Eilﬁ\év 1394B physi cal plug detect.
2 .
FW643_TPCPS e BLO [TPCPS NT-16 (1PD) sarok @ o TP FW643 SO FCLK 2 W TH PLUG DETECT:
TP FV643 NAND TREE “ aF NT-14 (1PD) saroaN Gl o TP _FWs43_SCl FDAI N 1l - Gate CLKREQ¥ based on PHY power
G20 R4150 FViB43_REXT e MO NT-17 soFpour ML, TP FW43 SCI FDOUT - - TP (or NO) PMEA
T2 EW CLK24P576M XO 1412, FW CLK24P576M XO R - F13 o NOTE: NT-xx notes show NT-15 (I1PD) sarvdF2 o TP FW43 SC EMC W THOUT PLUG DETECT: B ‘
50\/ CRI TI CAL 110@,\4\/ FW CLK24P576M X * Gsly NT-9 NAND tree order. - Alias both signals to drop = prefix
Y ~Y4150 =L -
RM ML3
0T OS24 sroME | Re1e1 'RA170 TP-FWb43-SM peTer e pp— NT-7 s M2, . FW43 SCL
NCx== S 322, 51 > "9aK 1971 - sm (1 PD) NT- 6 spA_ M1, TP_FW643_SDA
C§2,1P5F1 =T, 1% 5% TP_FW43_MODE_A > 32 MoE A (IPD) NT-1 - =
Tz LR Ve B TP_FW643_CE —»L13lce (1PD)
gJ 02, 2402 TP FW643 FW620 L - D12 |Fws20* (1 PU) M SCELLANEQUS
1 5% A TP_FW643 JASI EN o Dilias _en(l PD) NT-11
= %’ngl TP_FW43_AVREG < A0 |AVREG CH P RESET NT-5 pERST*,M o FWRESET L g
E TP_FW643_VBUF H13 [vBUF
‘ FW643_PU RST L _» K13Jrwresers (I PU) NT-8 'R4163
RA1621 TP_EW643_OCRIO_CTL 312 R oTL_vio i
1% 1 0413%2 NCx 213 |ocr cri_viz (Reser ved) z%iu‘@’
Milgo@ 005’ SS VREG_VSS
-k 2 M X5R o DY oo o~ oo o oY wololgvuslelo Nl o o~
402, Q3|5 8|2 003 T2 TR S8 6|8 ¥R EE XXX XX | ¥ o ~ - - -
: ; g #7938 B - FireWre LLC/ PHY (FW543E)

SYNC_NMASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
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

@ APPLE | NC.

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
SCALE SHT oF
NRE 34 83
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Page Notes
rover a1 aves Tequ 104 by 11t pane 3.3V FW FET
- =PPBUS_S5_FWPVRSW (system supply for bus power) @ 2.5V Vgs:
- =PP3V3_FW LATEVG_ACTI VE 9s CRI Tl (:AL
- PPVP_FW SUMNODE (pover passt hru summat on node) Rds(on) = 90mChm max ’\%421%%3 RRERERD 2T, PPOVS SO
72 71 69 68 67 68 61 58 57 I(max) = 1.7A (850) &
Signal aliases required by this page g;PP3V3 == ‘ SOT- 23- HF 1R610%81
(o) PP3V3_ FW s R4280 i
oot opti o provided by (i = page R4290" 2 5 7 PPLVO5_FW 1, 10K L ¥5atF
10K
Wiy
D 402, D
PP3V3_FW 290 04218%
36 35 34 7 10V
ssrvBNl(gFlEAPj St 2
SOr563 402
FWPLUG DET L ;45 L
RaZgL i 5 ’
. Thow % 10 > EW PVR_EN (5}1264 -
402, 2402 SSMBNL5EEAPE P1VO_RESET_GATE
3 CRI Tl CAL EW CLKREO L RA&Z@S
Gi2re 1. 05V FW FET - “A/\ 2 POLE_RESET. L.«
5|G ¥
558 w10 17 g 12 121001 5 PPLVO5_SO o T1 oA yew
8786856173523 32 L |6 402
C4296 1| 4264 | ole
0. 1UF SSMENLBFEAPE b | Q4299
R4297 i \gl’jF 3 CRITI CAL soTs63 | I<h ] DVB53D0UV
1 w6 35 54 1 PPV3_FW 13500 02 1295 ] 2e ‘ afil . FW RESET L
= 5% 2 1 oD
1TeW <17 ) Sl 2312BDS i
s P1VOSFWSS 1 gl 23
S
s FVBA3_WAKE L %055y e, PP3V3_S5 SSvBNIERERS |14 z wew VPR EN 1
RIE LR NN EARE | : PP1V05_FW PGOOD/ FW RESET_L
R4295! - PP1VO5_FW Jan s
10K 4 = C
1/ 18W 2|67 ST NOSTUFF 55 5 FW CLKREQ PHY L % FW CLKREQ PHY_L B
! M 1 - — = = . .
202, R42%6 | 042698SF — FireWre Port Power Switch
P1v0o5_FWEN L 1+00K; = %
o 2
1w 1 P1vos_FwEeN L RCT o5
= ?1293 D3 402
SSMBNL FEAPj
SOr563
5(G™ Sig
s FWPWR EN |
= CRI TI CAL
2260 ke gL
F4260 D4260
Sa - HE 1. 1A 24V &
73 64 63 52 60 59 45 44 7 ¢ PPBUS_G3H 3 _ 8 PNPPI%FQ\ngtWSg : RSWE 1 /\/ 2 _PPBUS FW FWPWRSW D 1 NJ2 PPVP_FW L
7 . 5_mm
Eﬂ - 6 VCL’\;NE%QZA ﬁDirlFt - 25 mm M NI SNDC110H24 VCL’\;NE%QZA ﬁDirlFt - 25 mm CRS08- 1. 5A- 30V
'R4260 C4260 1 5
L% 470K 0. 1UF L —
_ DESADOW i sl a
Lat e- VG Event Detection FWPWR EN L DIV PP3V3 SO 52,5759 1 o8 o7 o3 o9 7172
o - T R L D I
1
10K R4261 B
LATEVG FAULT_EVENT_PNP
% o o= B g 5, PPLVO5_SO 'RA274
l\&'lz'kézg 1 Tiw yé“}ﬁ\é, 8126 18514.18:%3 &2 100K
LATEVG RETRY RC , 100 Viost  LATEVG FAULT_EVENT TIT 2402 ow
/) . =Ta a1 FWPWR EN L 2402
NOSTUFEF /16w L5 *R4275 1R4270 R4271
CA263 1 vty ?1261 ole 1K 330K 56K ¢FWPLUG DET L ymy o s
1UF = = 261 D|3 16W 16W 16W
10% CLF LR -
18 SSVBNIBEEARE | 7] sovona SeanE 2402 2462 2465 ORI TI CAL
202°1 — sOT563 | Kby 3 SA27E
et ! . FW PWR_EN L FW DET_M RROR FW PLUG DET ° @ DVB53D0WV
= 1 N SOT- 563
0520 SMC_ADAPTER_EN s1e S[a R TS5 N Vﬁ CRITI CAL 1 C4270 4
— “ B 5 2 0. 1UF —
o oy PMUSLP_S3 L e w0 () Bapwre =Gy
541 ¥ PP3V3_S5 4 1 %05
&& B ppava_FW LATEVG Enabl es port pover when machi ne
1 1 C4210 i's running or on AC FW P1_TPBI AS_R FW DET EM T
R4211 R4212 1 =
10K 19K < LUF R4272 R4273
legw 1/16W 2 M CRI Tl CAL |6 1K 12K
AL AR w210 5 = " 275 fiew ey
2 2402 402
FW.ATEGV_3V_REF 4| Sl erain =E ] BVBS3D0UV 2
" | ATEVG EVENT w10 . FW PVR_EN 2le ‘ = SOT-563 FireWre Port Power
P2V4_FWATEVG RC s v % H G wSTER-K1S M. e I\
1 5 NOTI CE OF PROPRI ETARY PROPERTY
42111 R4213 S
100 F | 800 6K an 1 — ;%\E%WMTIAPOSLEO\JTAI NED HEREI N | S THE PROPRI ETARY
& % %ﬂlﬁw = - AGREES To THE FELLOM NG 1 | NG THE PESSESSCR
4054 2 P éLF R4210 I TO MAI NTAI N THE DOCUNMENT | N CONFI DENCE
1 200K, FVLATEVG Hysteresi s 11 NOT TO REPRODUCE CR COPY I T
— AA 303V When Pats Do"Svent and port power is of f = I NOT TO REVEAL OR PUBLI SH I N VHOLE CR PART
L 14g§\év % 31 TR FW P1_TPBI AS TZE [ DRAW NG NOVEER TEV.
p D 051- 7903 A
CS APPLE | NC. T T =
NONE | 35 83
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Page Not es

Power aliases required by this page:
6 35 34 7 _PP3V3_FW
- =PPVP_FW PORT1
- =PPAVE_FW LATEVG R4382'| R4380!
- =GND_CHASSI S_FW PCRT1 N{E452 N{E452
- =GND_CHASSI S_FWEM _R
. . - s ka FVWPHY DSO — FWPHY_DSO 34 36
Signal aliases required by this page: VAKE_BASE=TRUE — -
= gl FirewWre PHY Config Straps e PPN DS e DS
NOTE: This page is expected to contain Configures PHY for: MAKE_BASESTRUE
the necessary aliases to map the 9 | 36 34 FV\E BASII:D—SI:I]-}LE — FWPHY DS1 34 36
FireWre TPA/TPB pairs to their - 1-port Portable Power C ass (0)
appropriate connectors and/or to 1
properly ternminate unused signals. - Port "1" Bilingual (1394B) R4381
BOM options provided by this page: N{il%
( NONE) 4 22
NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is =
assumed that FireWre PHY page will
provide the appropriate constraints 330 _NC_FWO_TPBI AS — NC _FW_TPBI AS\vaKE BASE=TRUE 3 s
to apply to entire TPA/ TPB XNets. 36 34 % E% LEEINAS — % E% ¥E§|NASNAKEBASE=TRUE 34 36
1394b inpl enentation based on Appl e :: : : NC FW TPAP E NC FW TPAP xE*:2§ZI$ : : ::
FireWre Design Guide (FWG 0.6, 5/14/03) w2 NC_FW2_TPAN — NC EV2 TPAN NAKE:BASE:TRtE e s
36 3a _NC FW2_TPAP E NC _FW2_TPAP yake BASE=TRUE 34 36
a0 sa _NC FWD_TPBN NC _FW)_TPBN VAKE BASE=TRUE 34 36 80
. - w2 NC FWD_TPBP  — NC_FWD_TPBP vakE_BASE=TRUE 34 36 50
Term nati on v NC_ PV _TPBN _—  NC_FW2_TPBN e mase-TRUE o
. . 0 _NC_FW2_TPBP p— NC FW2_TPBP MAKE BASE=TRUE 34 36
Pl ace close to FireWre PHY — =

Tl PHYs require 1uF even though

3550 FWP1_TPBIAS

FW spec calls out 0.33uF m:.g
1 C4360 gr}m
33UF Emg’
Cabl e Power
M X5R
%é w5 7 PPVP_FW 0[O . PPVP_FW CPS e masesTRiE - PPVP_FW CPS - CRI TI CAL
T2 T M N LI NE WDTH=0. 4 nm L4310
R44§7]0]K1 TO ggreo. 2 mn o 20 2 PPVP_EFW FIfRR- 250- O;M '\:;\elp T'r:?;lepxiF\AéPcRTl nust handl e up to 5A
%12\% b " Snapback"” & "Late VG' Protection M = o
ab5 w0 s PP2VA_FW LATEVG ORI TI CAL 14314 VNS HY
. DP4310 f— g 01U
CPS EN L DIV BAVQODWY X- G 2 xg}{
C4311 1 5 1 ave
S RAE " 5 = PORT 1
2 =
1R4360 R4361l 2% CRI Tl CAL %5 T
M:-ng 310 4 Bl LI NGUAL
Mls}é’ M:ls}@’ 4022 CPS_EN L BAVQODW. X- G
6t i, 4310 ;
w0 36 30 FW PORT1_TPA — FW PO?Tl TPA P 5436 a0 T EZ)Z | 6 CRI Tl CAL
= RT1_TPA P 2 14310
s0 36 3a FW PORT1 _TPA N — FN%EOBQTE{ TPA N i 36 60 Q43OO 202 T 1 13'?%?}'\'497
20 36 .« FW PORT1_TPB P — FNVXKEO?B El_ TPB P 536 80 e o . PP3V3 FW 5 Sggrsgéozm/\/ w0 0 2« FW PORT1_TPB N 1 [ Tee _TEBR] |
w0 36 30 FW PORT1_TPB N — FNVXKEOB}Ié—rI&B N 34 36 a0 (v vers) (EW PORT1_BREF) 9 (RPB@ QUTPUT
SI GNAL_MODEL=EMPTY - 50 36 .« FW PORT1_TPB P ; TPB+ %F\éa i
lﬁi‘s*b“‘?ﬁ Eﬁdsesl 7 e
b % = (GND_FW PORT1_VG) 6 VR
M}E}é’ M:_l?é}é’ w0 s 3 FW PORT1_TPA N sl oa e | ]
2402 402, FW PORT1_AREF 5 Teacr> | | NPUT
w0 2 2« FW PORT1_TPA P ‘ a e g Ol
FW PORT1_TPB C Bﬂﬁi'?ffli ‘ M
BA\S/ng?%\éV X-G i?
1 - 1 o 11 g
30 MU : Ry %32
i 3
Op o8 6 BAVOODW X- G i 0
160 C43121 SOT- 363 603’k
402, 0. 01% k. . =
1
Zfogz lRl\4/|.319 AREF needs to be isolated fromall
s %16}9/ local grounds per 1394b spec 514350605
- 240_2L When a bilingual device is connected to a
beta-only device, there is no DC path

between them (to avoid ground offset issue)
PLACEMENT_NOTE=P| ace C4319 cl ose to connector pin 5.

— BREF should be hard-connected to |ogic
ground for speed signaling and connection

Lat e- VG Prot ecti on Power

FireWre Ports
35,32 28 24 22 21 10 17 7 o PP3V3_S5 R43290 PP2V4 _FW LATEVG ;s 56 SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
e 1,332 5 | S 38 M NOTI CE OF PROPRI ETARY PROPERTY
1% VOLTAGE=Z. 4V
iy ) cRmca S0 imew BELIFTETA MR TR |3 T R T
or snap-back di odes AGREES TO THE FOLLOAN NG
7 D4390 Common to all ports) | TO MAINTAIN THE DOCUMENT | N CONFI DENCE
PP2V4_FWLATEVG needs to be bi ased '\SO/NFBZ§5227BL 1H Il NOT TO REPRODUCE OR CCPY IT
to at least 2.1V for FWsignal integrity 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
and shoul d be biased to 2.4V for nargin S R G NVEER =
R4390 should be 390 Chns nax for a 3.3V rail
ul D 051- 7903
@ APPLE | NC. SCALE =T o3
NONE 36 83
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68 67 66 22 15 11 10 7 6
82

ODD

Power Contr ol

CRI TI CAL
4590
TPCP8102
5o 5149 41 30 38 37 2.0 7 2 PPEV_S3 | RS s E—IfIVNESV\oI‘DO]Tl-Eg_P?nm
° L Md}l%k :5W DTH=0. 4mm
’ t
1
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RAo96 LC4595 ro—
ensure the drive is unpowered in S3/S5. R ?8:};68”: T
BEREBED 2T, PPAVE_SO b, RA595 T o GARRe
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2 omPM_PVWRBTN L <« D10 [P17 P7| HIZ o SMC BIL BUTTON L moa s VCC VO AVREF R4909!| |'RA901
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_16'\£V %}El\é\/ 5% 1/ 16W M- LF 402
a5, [ o402 or a0 00 PMSLP_S4_L R5090 100K 1 2
SYS LED ILIM o a a0 55 205 _PM SLP_S4 L — T 5% 17 16W VF- LF 402
SYS LED L_VDIV
R5032*
1@1@ o 5| s 5030 SMC Support
D B E
ath, Ly DVB54DOWV SYNC_MASTER=( K19_M.B) SYNC_DATE=( 11/ 25/ 2008)
SOT- 563
SYS_LED L ZEH { NOTI CE OF PROPRI ETARY PROPERTY
B @ PRGPENTY O ASPI EBHUPUTER TG T POSSESEoR.
Q AGREES TO THE FOLLOW NG .
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L PC+SPI

Connect or

CRI TI CAL
L
55909- 0374
M ST- SM
i3 52 41 40 5824 21 20 7 o _PP3VA2_G3H a1 32
o0 67 65 4 6100 47 a7 6 PPBY_SO ‘
7 %o 1 o2 LPG CLK33M LPCPLUS _(rms
o 10 19cpry_LPC_AD<0> sl ol LPC_AD<2> T 0 e
1o 10 15 cBry_LPC_AD<1> oo ° LPC_AD<3> o 50 0
. SPI_ALT_MoSI Y ECIDAGET: SPI ROM USE_M.B [ 0 «
 con_SPI_ALT_M SO DU ¥ SPI_ALT CLK am
70 40 10 oy LPC_FRAMVE_L DYEEEID SPI_ALT CS L Pommp
w0 15 oo PM_CLKRUN L <l 150 ol LPC_SERI RQ Pomign
1 oy SMC_TNVB DT T LPC_PWRDWN L e o
-+ [y DEBUG RESET_L o195 520 SMC_TDI oD © -
w10 g SMC_TDO <2t o2 SMC_TCK [ «© =
+o [rmy_SMC_TRST_L DUFE Y] SMC_RESET_L D ©
w0 om_SMC_NDL <l 250 o126 SMC_NM D
- SMC TX L DU SMC_RX_L [ 5 o &
Al ternate SPI ROM Support =[5 ofe0 LECPLUS PO om -
By g
45 42 41 10 35 24 21 20 7 « PP3VA2_G3H
R el s PEo VS5 g PEAES LPCPLUS
’ 1C5114 516S0573
R5190" o UF =
10K LPCPLUS 2 Y,
%, o 402
Wi
b5, vee
1oz 20 SPI_CLK_R 1 lys RS SPI_ALT _CLK e
(a0 o
o = 0 my_SPI_NOBI_R 2y 5110 M4 SPI_ALT_MOSI o -
PI 3USB1022L E
o+ 7 SPI _CLK_MUX 2w
R5191! . Gk o
10K CRITICAL P SPI _MOSI_MUX oD = =
M:-lgr\év 10 |sEL OE* 8
402,
GN\ND
(]
SEL HI GH OUTPUTS TO D (ON BOARD ROV) .
SEL LOW OUTPUTS TO M ( FRANKCARD ROV) s
it - —PP3VA2 G3H LPCPLUS
15124
“TUR
LPCPLUS p %
- o= SPI_ALT_M SO am =
R5140"
100K 7 42 20 qoom—SPl _M SO 1 v+ M 5~ Pul | -up on debug card
%12\26 7 2 oy 921 _CSO_R L 2. 5120 ™4 SPI_ALT_CS_L foymy
265 Pl 3USB102ZLE
TQFN b+l 7 SPI_M SO MJUX (142 s
D |6
CRI TI CAL
2 20 By SPI ROM USE_M.B — % SP’\I/ABE\/IB%JS%RUI\Q_B 10 |sgL - OE* |8 SPL_WLB CS L oy =
o R5144'|  PPSV3_S5 o/ prsopiosmiate it
20K
LPCPLUS_NOT L 1B
R5146 L 402,
1 M(:Nz
51{3}4\/ PLACEMENT_NOTE=PLACE NEXT TO U1400
o5
LP
BT
o a2 SPI_CLK_MUX 1 2 SPI_CLK_R 20 42 78
P! «% - am
G RREAT
o o oy SPI_NOSI 1 A 2 SPI_MOSI_R (a0 a2 s
LP 10)
LIS
o 0 SPI_M SO MUX 1 2 SPI _M SO 2042 7
m™ N/SEQ e
[Ty
402

LPC+SPI

Debug Connect or
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1

MCP79 SNMBUS " 0" CONNECTI ONS SMC "0" SMBus Connecti ons SMC "A" SMBus Connecti ons

NOTE: SMC RMT bus remmi ns powered and may be active in S3 state
I8N NGS ?’s PP3V3_S0

38,253,281 % 18 % 92 ?75 PP3V3_S0
53°48°47248 48%3 %1}

BBgnnnas 65 50 45 43 30 20 25 20 7 « PP3V3_S3
MCP79 R5200 |'R5201[ SO- DI MM " A" SMC R5250 |'R5251[ MCP Te SMC R5270" |'R5271[  TRACKPAD
U1400 5 R J3100 4900 o 5/"15 EMC1403-5: US535 4900 % £ J5800
( MASTER) =, bE % BY | (Wite: OxAO Read: OxAl) ( MASTER) = 13 % BY | (Wite: 0x98 Read: 0x99) ( MASTER) =, bE % BY | (Wite: 0x90 Read: 0x91)
202, ,402 " 202, 2 202, ,402
o205 3 SVBUS MOP 0 CLK — SMBUS MCP_0_CLK 5 115 12y SMBUS SMC 0_SO_SCL 24 SMBUS SMC 0 SO_SCL — SMBUS SMC 0_SO_SCL 444 w1055 SVBUS SMC A S3 SCL_ SWBUS SMC A S3_SCl — SMBUS_SMG A S3_SCL .
e v SNBUS MOP- O DATA __ SMBUS MCP_O_DATA 402 o s 42 4o SMBUS_SMG_0_S0_SDA %35 . SVBUS SNC 0_S0_sl __ SMBUS SMC 0_SO_SDA . s .. SVMBUS SMC A S3_SDA__ SNBUS SMC A S3_S — SMBUS_SMC A S3_SDA ;.
7% ~NMAKE_BASE=TRUE — 37 — 51 81 81 a9 — WMAKE_BASE=T — 81
/| a 2
SO DI MM " B Sensor ADCs ALS
J3200 Us5930 33401
(Wite: OxA2 Read: O0xA3) (Wite: 0x10 Read: 0x11) (Wite: 0x52 Read: 0x53)
— SMBUS MCP_0_CLK - — SMBUS_SMC 0_SO_SCL 44 — SMBUS SMC A S3_SCL ;.
2= =1 2C SODIMVB SDA ., — SMBUS SMC 0_SO_SDA 4« — SMBUS_SMG A S3_SDA .

MCP79 SMBUS " 1" CONNECTI ONS SMC "Battery A" SMBus Connections SMC "B" SMBus Connecti ons

BBBRESES 8T, PP3V3_SO
FRRLBPPIT, PPV SO 1z ot 0 0 2o 5, PP3VA2 GBH oo
SMC R5260'| |'R5261 CPU Te
1 1 1 1
MCP79 R5230"| |'R5231 M key SMC R5280') |'R5281| BATTERY & BI L 04900 4IRS ST ENC1403-5: 5815
U1400 " 5% % ow U6860 U4900 Ll 196 o J6950 & J6955 ( MASTER) vEsEE %2 }9’ (Wite: 0x98 Read: 0x99)
( MASTER/ SLAVE) N{:.bp Q/E-LF (WRI TE: 0X72 READ: 0X73) ( MASTER) N{:.bp it (See Tabl e) 2
402, | 402 402o|  |2402 o1 40 43 10 SMBUS_SMC B_SO_SCL 2.4 % svBUS SMC B s0_sdll SMBUS SMC B SO_SCL 4 43 4
25010 35 SNBUS MOP 1 CLK — SMBUS MCP_1 OK 4.0 1 43, SMBUS_SMC BSA SCL —  SWBUS SMC BSA SCL —  SMBUS_SMG BSA SCL .. 1o 5 0 SVBUS_SMC_B_SO_SDA %11 SI\/BUESESNC B S0_SD SVBUS SMC B_SO_SDA . .
sy SNBUS MOP 1 DATA _ SMBUS_MCP_1_DATA ..« o 1 g9 3, SMBUS_SMC BSA SDA _ SMBUS SMC BSA SDA __ SMBUS_SMC BSA SDA ., ., VAKE_BASE=TRUE
3 SRS M = B4 8% VLSRR e = % ]
| ‘ L | ‘ L
LP8543 &Bkl t) Battery Charger
U9700 ( DEFAULT) Bat t er 1SL6258A - U7000
(Wite: Ox58 Read: 0x59) a ery (Wite: 0x12 Read: 0x13)
o Battery Manager - (Wite: 0x16 Read: 0x17) o
= SMBUS MP 1 QLK 729 Battery LED Driver - (Wite: 0Ox36 Read: 0x37) = SMBUS SMC BSA SCL oy
— SMBUS MCP_1 DATA 3435 Battery Tenp - (Wite: 0x90 Read: 0x91) — SMBUS SMC BSA SDA ;.9 a3,
L L

SMC " Managenent” SMBus Connecti ons

The bus fornmerly known as “"Battery B"
68 50 a8 43 30 20 25 20 7 5 PP3V3_S3

SMC R5290'| |'R5291 Vr ef DACs
4. 7K 4. 7K
4900 5% s U2900
( MASTER) LYY 1pW (Wite: 0x98 Read: 0x99)
402, 2402
s 1007 32 SMBUS_SMC MGMI_SCL 2§ | SMBUS SMC MGMT_SCL __ SMBUS SMC MGMI_SCL . 4 w0
WE BASE=TRUE" — 43 B1
12 1007 3z SMBUS_SMC_ MGMI_SDA iaz SNBUS_SMC_MGMI_Spjy _ SMBUS SMC MGMI_SDA . 5 .
| ‘ L

Mar gi n Cont r ol
u2901
(Wite: 0x30 Read: 0x31)

— SMBUS_SMC MGMT_SCL

_ SMBUS SMC MGMI_SDA . 5 .
L

a0

HDD Margin Cirl.

J4501
(Wite: OxXX Read: 0xXX)

— SMBUS SMC MGMI_SCL

_ SMBUS SMC MGMI_SDA 4 5 .

a0

K19i SMBus Connecti ons
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CPU Vol tage Sense / Filter
6111 10 7 6 _PPVCORE SO CPU ::“55309 R5309
1 : _ CPUVSENSE IN LA D8K, . SMC CPU VSENSE o
PLACEMENT_NOTE=PI ace near Ul000 center 1
W 1 C5309
402 0. 22UF
269
2%
2 X5R

40 41 a4 a5

Pl ace RC close to SMC

MCP Vol t age Sense

/ Filter
64 22 21 7 6 _PPVCORE SO MCP ::“55359 F§5§3SK9
1 2 MCPVSENSE | N 1A 2 o SMC MCP VSENSE OO 40 41
PLACEMENT_NOTE=Pl ace near U1400 center N
VE- LF + C5359
02 0. 22UF
20%
6.3v
2 xR

40 41 a4 a5

Pl ace RC close to SMC

PBUS VOLTAGE SENSE ENABLE & FILTER

NTUD3127CXXG
SOT- 963
N INEL 6 PBUSVSENS_EN L
R5316"
PM SLP S3 L BUF 2 G }67 100K
o0 o7 [T s 116w
IoF
Enabl es PBUS VSense 1 ! sz
divider when high. L 3 PPBUS G3HRS5 VSENSE
W NI N& W DTH=0. 20
= M N-RECKW BTH=0. 20 M
VoL TAGETH: SV A
R5385
ke 27. 4K
5 el 1%
73 64 63 62 60 59 45 35 7 6 _PPBUS G3H N st
4 402 , RTHEVENI N = 4573 OHWVS
P- CHANNEL SMC_PBUS VSENSE [oory “©
R5315"
160K R5386'| |: 5385
1160 5.49K & 10 22U0F
Mo, 116w T 2%
froat P
PBUSVSENS EN L DIV 402 , 402
GND SMC AVSS 40 41 48 a5
Place RC close to SMC
VOLTAGE SENSI NG
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8 7 6 5 4 3 2 1
MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter
52,72,7,09,69,7 69,6158 57 PP3V3_S0
53 45 47 46 45 43 41'37°35 27 R5416
o ormy_MoPOORESO_IMON_ 1% 3% | sMe MeP_ CORE 1 SENSE o 40 10
C54001 %
0. 1LyF —— 1oW 1C5472
i 402 _L g 22UF
CoEM U5400 PLACEMENT_NOTEs: T, gﬂg%
o oy PLV5_SO_KELVIN L N RAsas Place close to SMC | 402
4 P1V5_SO_SENSE_AMP (For R and O GND_SNVC_AVSS 4 41 a1 1
o oy P1V5_SO_SENSE g
R5410*
0, 9
%lg\% i R54112
abb, = &
R
P1V5_S0_SENSE E b5,
LCS}4U§:4
2 %&9514 MFV- YAE —F zgi{’
“a\ 1 p1vs_S0_SENSE B 02
~V
3 R5417
P1V5_SO_SENSE C 1% 3%  SMC MCP DDR I SENSE o w0
1%
1 M:—lsl\év 1
Ro432 b | o
M:lé‘% PLACEMENT_NOTEs: T, ¢%/
b5, Place close to SMC | 402
(For R and O GND_SMC_AVSS 46 41 44 45

MCP/ CPU 1. 05V AND CPU

VCor e Hi gh-Si de Current

%2672371,°9,%,°15°%,°1,° &7 PP3V3_ S0

53745747746 45 43 41'37°35 27

73 64 63 62 60 50 44 35 7 o _PPBUS_G3H

PP3V42_ G3H

Sense / Filter

43 42 41 40 38 24 21 20 7 6
6760 59 48

PLACEMENT_NOTE=PI ace near sense resistor o

Charger/ Load side

o2 oo rmy_CHGR CSO R P
o2 oo rmy_CHGR CSO R N

Battery side

NOTE: Monitoring current from
battery to PBUS (battery discharge)

across R7008

o0 [y CHGR_BMON
From char ger

‘ o 105417
ﬁg‘ﬂgﬁ&« [ V+ p— %@i;up
% 2% US402 ? G50 R5418
ooV 2| ISNS CPIWTT N s|in @ 'SC50-° our |6 cruvtT_taur % 23% | svc cPU FSB I SENSE oy w0
| < 1%
¢ =L ISNS CPWTT P 4l reFl 1 461>§¥v 1 C542%(é
o 012 _PPBUS CPU | MVP_| SNS “o PLACEMENT_NOTEs: T ggoé%
~ Pl ace close to SMC 485
(For R and ©C) L GND_SMC_AVSS ., 41 41 45
Battery (BMON) Current Sense, MJUX & Filter
BVON_ENG  BNVON ENGL
1 1
o CEETTRE e
2 2 U5413
Pﬁf’ﬁ? g“" o' NC7SB3157P6XG
5 SCT0 - our |6 BVON | NA_QUT 1l S0 same SMC_BVMON_MUX_SEL (0 a0
BMON_ENG
LN 5oy vy R 2| a0 ved 8
. R5401
o s| | 4 BVON_AMUX_OUT 1% 23K, SMC BATT I SENSE oy w0
A 19
VER 1 BMON_ENG 16 1
BMON_PROD R5423 fost |t 05%%9
= R5431 190K PLACEMENT_NOTEs: T gﬂg%
2,901 %;EEV Pl ace close to SMC a5
% 2 (For R and O GND_SMC_AVSS .6 41 a4 45
For engi neering, stuff BMON_ENG 465\'4\/

production, stuff BMON_PROD

PLACEMENT_NOTE=PI ace R5431 next to U5413

Filter

CPU VCore Load Side Current Sense /
R5471
o | MVP6_I MON 16 19K SMC_CPU_I SENSE oo <o
1%
Yotf RB480' 15470

PLACEMENT_NOTEs:

Pl ace cl ose to SMC
(For Rs and O

DC-I N (AMON) Current

L GND SMC AVSS 4o 41 44 45

Sense Filter

R5481
womy CHGR AMON. 1% 23K | SMC DO N I SENSE o, 0
1%
HEY 15487

PLACEMENT_NOTEs:

€L gdoé%/zup
2

Pl ace cl ose to SMC
(For R and ©

L GND SMC AVSS 4o 41 4 45

Current Sensing

SYNC_MASTER=WFERRY_K19I

SYNC_DATE=12/ 16/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

PROPERTY OF APPLE COMPUTER, | NC. THE PCSSE!
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T

THE | NFORMATI ON CONTAI NED HEREIN | S THE PR%?)I?EFARV

For
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903
@ APPLE | NC. e — =
NONE 45 83
8 7 6 5 4 3 | 2 1




CPU T-D ode Thernmal Sensor

R5515 I NTERNAL DI CDE I N U5515 DETECTS CPU PROXI M TY TEMPERATURE

82 72.71 69 68 67 66 61 58 57
sE g do i ] §-PP3V8 SO e
i 2 PP3V3 SO_CPUTHMVBNS R i
M N_LI NE_W GTH-0. 25 nm

5% M N_NECK_W DTH-0. 25 mm

yiew  ValTAGe-3.3v X X D

202 1 1 C5515 R551]6E |;205K517

U551 " g3 2 P
fov
o2 5@y CPU THERMD P EVCLA13 2 s vl

SI GNAL_MODQL=ENPTY DEN 2 2

211 2| pp1 THERM / ADDR|_ CPUTHVBNS THERM L
DETECT CPU DI E TEMPERATURE 0%05252u,: 1 P
v 3] o ALERT* | 8 CPUTHVENS_ALERT_L
cerm
402 4 9
02 o B> CPU_THERVD_N DP2/ D\3 SMVDATA SMBUS SMC B_SO_SDA B 0 w0
5| b2/ DP3 smeLk |10 SMBUS SMC B_SO_SCL (B 0 43 o1
GND  THRM_PAD
6 11
52 CPUTHVBNS D2 P -
3 ooL— L
e o - PLACEMENT NOTE: PLACE US515 NEAR CPU
1
DETECT FI N- STACK TEMPERATURE BCS 425‘33(9&
SOT732-3

2

s2 CPUTHVENS D2 N

MCP T- D ode Thernal Sensor

I NTERNAL DI CDE | N U5535 DETECTS MCP PROXI M TY TEMPERATURE

20730750 0 a8, %1% §7_PPBV3_S0 R5535
53 49 47 46 45 43 41 37 35 27 47
p 2 _PP3V3 SO MCPTHMVBNS R .
M N_LT NE_W GTH=0, 25 rm
5% M N_NECK_W DTH-0. 25 mm
vsw VOLTAGE=3. 3V N N
1 1 5535 R5536 R5537
= 10K 10K
U5535 .8 116w Tiew
oV
02 20— NP THVDLCDE P , EMC1413 2 e LS i
SI GNAL_MODOL=ENPTY DFN 402 2 2
C5522 1 2| pp1 THERM/ Al v MCPTHVENS THERM L
0. 0022uF
DETECT MCP DI E TEMPERATURE 10— 3| DNI CRI TI CAL ALERT* |- 8 MCPTHVENS ALERT L
cERM
203 4 9 DA
02 20CEy_ MCP_THVDI ODE_N ‘ DP2/ D\3 SMDAT, SMBUS SMC 0 SO S B 0 45 51 01 B
5| one/ DP3 swoLk |10 | SMBUS SMC 0 SO scL B 0 wnn
GND THRM_PAD
oRITICAL 5 11
35590
78171- 0002
won NOSTUFF 2 MCPTHVENS D2 P .
O— SI GNAL_MODQL=ENPTY =
ECT HEAT- PI PE TEMPERATURE C5540 ¢ PLACEMENT NOTE: PLACE U5535 NEAR MCP
0. 0022uF
0V
NOSTUFREY, »
202
o2 | MCPTHVENS D2_N .

O“i

REPLACED 518S0521 W TH 518S0519

Ther mal Sensors
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60 67 65 6 o1 a0 42 373 s PPDV_S0
—

5272 1189 58 97 55 01 55, PP3V3 SO

AR X RSN —

RS 64670 1 78{’\?%?-8)“/'804
9 NC_5©
R5665 %iég@z 5V Do
.SMC_FAN 0_TACH 147K EaN RT TACH TACH

N;éé
3
BIWIN ([

MOTOR CONTROL
GND

NC_GO
R51%g11
Méé‘s
TK;D « FAN_RT_PWwV

s ¢

»SMC_FAN 0_CTL? =

Fan
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B

TRACKPAD Pl CK BUTTONS

SPI HOST TO z2 KEYBOARD SCANNER
PP3V3 S3 PSOC 4
22292929
we PICKB L 6o oo e
4 _BUTTON DI SABLE
496 _Z2 HOST | NTN -
o WS LEFT SHI FT_KEY e o o o o e
4 _WS_LEFT_OPTI ON_KEY
wmﬂwmﬁ‘ocﬁwr\wmﬂw
VVLVLL|WLWL| S|
mhﬁmmr\wgovmoov
I 1109 1 1 11 11
NNOOOO>>0000NN
4 WS CONTROL KEY 1p2 3000000 Oaoaoaoan P2_2/42 W KBDL7 44
w06 _Z2 KEY ACT L 2p2 1 P2 0|41 __ WS KBD16Ns
NC P4 7 CRI TI CAL P4 640 WS KBD15 C .5
TP P4 5 4P4_5 uUs701 PA_4|3% W6 KBD14 4
49 6 _Z2 DEBUG3 SP4_3 cY8C24794 P4_2[38 W6 KBDI3 ¢ 4
406 _Z2 RESET 8P4 1 MF P4 0|37 W5 KBD12 4
496 _PSOC M SO 1P3_7 (SYM VER?) P3_6[3% W5 KBDL1 ¢ 4
496 PSOCF CS L 9P3_5 APN 33752983 P3_4|35 W6 KBDLO 45
49 6 _PSOC_MOSI IP3_3 P3_2|3% W5 KBDO 4
406 _PSOC SOLK 19p3”1 a7 P37 0[33 W6 KBDB 40
496 _Z2 M SO 1p5 7 P5_ 6|32 W5 KBD7 4
46 Z2 CS L 12p5 5 P5_4[31 W8 KBDL ¢ 4
w06 _Z2_MOSI 13p5 3 P5 2|30 WS KBD2 4
14 - 0|29
496 _Z2 SCLK P5_1 '\Imlmlﬁlw 8 '\IOIOINIQIOI P5_0 WS KBD3 4 45
THRML
Ao ININExExExEl
TerrfdaSEREnaad PAD %7
NIRRT AR I
HENEEEHBEREBNEENE
TP_PSOC SCL = WS KBD4 6 45
WS KBD5 6 45
WS KBD6 ¢ 45
PSOC SDA
s G S NC | SSP_SDATA P1 0 ¢
| SSP SDATA/ | 2C SDA
PSOC P1
o NC S Z2_CLKIN 49
+ NC ISSP SCLK P1 1 NC P7 7
| SSP SCLK/ | 2C SCL
DI FFERENTI AL_PAI R-USB2_TPAD
R5701
78 19 USB TPAD P 1 24 2 _USB TPAD R P
5% PP3V3 S3 PSOC a8
1/ 16W
VE- LF
402
TO M.B CONNECTOR
R5702
78 19 USB TPAD N 1 24 2 USB TPADR N
5%
1/ 16W
VE LF
402
D1 FFERENTI AL_PAI R-USB2_TPAD
U5701 CHI P DECOUPLI NG
PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706
CLOSE TO U5701 VDD PIN 22 CLOSE TO U5701 VDD PI N 49
R5704
. PP
PP3Y3 S3 PSQC o M LLNE W DTig. S0 i 1,15 , PP3V3_S3
M N NEGK W DTH S, 20MM
5%
1/ 16W
R
1C5701 1C5702 1 C5703 1 C5704 1 C5705 1 C5706 02
—L— 4. 7uF 100PF — 0. 1UF — 100PF — 0. 1UF 4. 7TUF
—— 20% 50 — 1% — 5% — 10% 26
e Sov 16V B 18V %
X5R 2 CERM 2 X7R- CERM 2 CERM 2 X7R- CERM 2 X5R
503 402 402 503

IC PIN NAVE CURRENT R_SNS V_SNS PONER

TVMP102 v+ 10UA 2.55 KOHM 0.0255 V 0.255E-6 W
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BOOSTER +18. 5VDC FOR SENSORS
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- POAER CONSUMPTI ON
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- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2Ms
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R5921

PULLS UP SM5_PWRDN TO TURN OFF SM5 WHEN PIN | S NOT BEI NG DRI VEN BY SMC

Anal og SMS
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Desired orientati on when
pl aced on board top-side:

+Y
Front of system
+X
+Z (up) ¢
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in correct orientation

Sudden Motion Sensor (SMS)

SYNC_MASTER=K19_M.B

SYNC_DATE=02/ 05/ 2009

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 NUMBER REV.
D 051- 7903
APPLE | NC. e — =
NONE 50 83

2 1




65 51 40 41 30 38 57 20 07 sPP5V_S3 55 51 19 41 39 38 57 205 7 sPP5V_S3
PLACEMENT_NOTE=PLACE NEAR (B450 PLACEMENT_NOTE=PLACE NEAR Q4590 2,01 sPPBV_ 8,63 ePPOV_
XW5010 XW5020 DEBUG _ADC DEBUG ADC DEBUG ADC | DEBUG ADC
M SM 1 C6000 16001 1C6002 16003
»PPSV WANE 1532 PP5V WAN F_XW 7o PP5V_SWODD 1 51 2 PP5Y_SWODD XW L rUr - TouF L g TR 1= %g)ogp
DEBUG_ADC DEBUG_ADC 2 gM 2 8 \ 2 gM 2 8
b C 'R6020
58010 PLACEMENT_NOTE=PLACE RC NEAR U6000 Y, PLACEMENT_NOTE=PLACE RC NEAR U6000 sl g
Y DEBUG_ADC %6 DEBUG_ADC
%gﬂév R6012 jé‘zdév R6022 = AVDD  DVDD -~ DEBUG ADC
2 226K 226K, U6000 RB001  Pracevent nore=pLAcE oLose TO Wio00
PPSY WAN E DIV 177002 ADC _CHO & PP5V_SW ODD DIV 1 ADC CHI & L Te2309 9 e < oA
DEBUG_ADC 1% DEBUG_ADC 1% 2 ADC_CHO 22 |cro & ADo|_14 1 2 D 5 55 0
3 K RE2DY DEBUG ADC 1RE6021 REZDY DEBUG _ADC o ADC_CHI 23 |ora AD1| 15 5%
R601 0 106012 R60 105 106022 : — DEBUG_ADC 118w DEBUG_ADC
681K 681K o ADC_CH2 24 oo bF
1% iooé?UF 1% o ,ioo‘/UF DG G Llon conl 17 40 RE002  rLAcevent norE-PLAGE CLoSE TO L4900
ZQ/E}EE\/ —F %82‘/ ZQ/E-ZLF 2 %82 « ADC_CHA 2 o scL| 16 ADC_SCL 1%2 SMBUS SMC 0 SO SC‘_@‘“ 43 46 81
wADC CHE  3las 5%
wADC CH6  4low VREF| 7 . RETPR
1 L o ADC_CH? 5 lom i
B o REFCOMP|_8 ADC_REFCOVP
DIVIDER ~ 2/5 oM DEBUG ADC DEBUG ADC
DIVIDER ~ 2/5 | 2C ADDRESS: 0X10 / OX11 S ap—. THRM 1 C6004 ) 1 CGOU?Z_G
ADC RANGE: OV TO 4. 096V I o o e —_— %}%’)LUF %l%% o
LSB: 0.001V | N N 2 %5’“ —‘; ég? —‘; §NLF
53 5149 41 39 38 37 20 6 7 5 _PPDV_S3 . DEBUG ADC
%°6 & CEBUG ADC
1C6030 1 C@ou?:o
DEBUG_ADC " g@é} uF DEBUG_ADC " g@/’;
R6030 S5 R6050 202
v rmy_ | SNS_AIRPORT_P 1,208 2 5 | SNS Al RPORT_R P DC PLACEMENT_NOTE=PLACE RC NEAR U6000 o o | SNS_CDD P 1499, LISNSODRP DC PLACEI\/EIBI"FEEl\UgTiEI;LACE RC NEAR U000
18w OPA2330 - DEBUG_ADC %kll/‘ﬁ‘é” Pp2330 - R6054
Ve O al, DFN R26203K4 402 o 314 AN o 226K
1 1 SNS Al RPORT | OUT 1245K; ADC CHD o DEBUG ADC 1 JISNS_ODD | QUT 1 2 ADC _CH4
DEBUG ADC ) Ve 7 - = 2f_ Vv 1/ 8w DEBUG ADC
R6031 ooy . Wb 1 Ca032 ¢ RESSL e N 561X fobt 1 06052
w o rmy_ | SNS_AIRPORT_N 1,208 2w I SNS Al RPORT_R_N ° GAIN: 1239X SR o = w1 SNS_ODD_N 1 2 = 1SNS ODD RN : 2. 2UF
18w 2 )é(f)“ég, L 2 égé‘/
g DEBUG ADG e Yhor" DEBUG ADC -
L > DEBUG_ADC DE >
DEBRA3S .| UHREeEY|  Rep33 %025 1 55| R6053 L
C6032 = 280K 280K
1K i
L 301K 30 A70PE § 1 5
470PF Q L 2 S 2 R
Vo 16w AN 8> 15y 1% DEBUG_ADC
2 B 5, PEBUG_ADC W 352 s =
o2 2102 % PC6033 R 2 F5¥05053
A70PF 470PF
1 } LZ } L
. %
= 8% = 8%
DEBUG_ADC E) DEBUG_ADC E)
R6040 R§19260
womm_ 1 SNS 1v5_s3 PSP ., i1SNS 1vs_s3 R P 030 PLACEMENT_NOTE=PLACE RC NEAR U000 w2 v rry—_| SNS_HDD_ P 1 >  »I1SNS HDD R P PLACENEI;rEErthiiLACE RC NEAR U000
Us03¢ EBUS, A0 it R6064
402 226K
ISNS 1Vv5_s3_|ouT  1226K, ADC_CHB DEBLG ADC I SNS_HDD | OUT L3R 2 ADC_CHb
1% — l/g
1w DEBUG ADC R6061 W DEBUG ADC
o5 . 1
w o rmy_ | SNS_1V5_S3_N GAIN: 273X 402 1 6044 v oy | SNS_HDD N L3125 i sns HDD R N GAIN 845X o5 %OU(?:ZL
2 ;g“x, %/{:ff'fﬂ‘é" ’ 2‘%2‘/
5 202 402
DRI ALS || RRESRS | " Re0as G062 " Reges
C5042 1 L C5062 RoO! 606 L
4705 2 1N LM 470&0/77 34 L 2
E 16
cgﬁ‘gﬁ 2 e L% "DEBUG_ADC ng\gﬁ 2 2%.2 b 114y DEBUG_ADC
° 2 6043 FobFC6063
A70PF 470pF
i g
< 8 < v
- RM
408" PLACEMENT_NOTE=PLACE NEAR D9701 403
PP5V_S3
o st as a0 50 3 2907 8 DEBUG ADC
1 06050 T SO Leoe 3380
g@o}UF vi 7200 PPVOUT_SO_LCDBKLT & &2 PPVOUT_SO_LCDBKLT_XW
2 GERv DEBUG_ADC
'R6080
o PLACEMENT_NOTE=PLACE RC NEAR U6000 M PLACEMENT_NOTE=PLACE RC NEAR U6000
1%
%6*50 = DEBUG_ADC %}E}é’ DEBUG_ADC
R6074 2402 R6082
w72y | SNS_LCDBKLT N o | NAZ10 e I SNS_LCDBKLT_| oUT 1248K; ADC_CH6 s
Lt e DEBUG ADC | 1w DEBUG ADC DEBUG SENSORS AND ADC
( )B 4 -
© oD LShSL N R GAI N 200X fio2 ' E:GZOU? SYNC_MASTER=K19_M.B SYNC_DATE=03/ 25/ 2009)
T 2 Geiv NOTI CE OF PROPRI ETARY PROPERTY
N
402 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
P ERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
£ - = | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
= Il NOT TO REPRODUCE CR COPY I T
DI VI DER: - 1/22 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. — - -
NONE 51 83




as g2 28 24 22 21 10 17 7 ¢ PP3V3_Sb
o374 S

NO STUFF
R6190'| R6100'| |'R6101 (p100: o CRITI CAL
06 S gEe (9T e
HRES RS S e iy U6100
4522 4522 2402 a6y 32MBI T
R6150 Ve R6152

ey SPIL_CLK_MUX 1 0 2 = SPI_CLK 6|saLk si/siools « SPI_MOSI 1 2 SPI_MOSI_MIX (e

pLAcgNEm,N;T:pLACEqu:S Tc)Lusloo M:Sf/gu}@’ W25L3é(\):l?f\rml -12G R6 % 05 EEW PLACEMENT_NOTE=PLACE CLGSE TO US100

o mo—SPLM 40 SPl W L ]g“\;‘i:/Aoc sasial2  =SPIL_MSOR 1 2 SPI_M SO MUX oy =

SPI_HAD_L 7 Hao NO STUFF LBW cevent_nore-pace cLose o w100
oo R6191 ik
< 2
S
2402
|l - -~ -~ - - - - T T T T~ |
| MCP79 SPI Frequency Sel ect |
I
| Frequency SPI _MosI SPI _CLK :
: 31 Mz 0 [ |
I
| 42 Mz 0 1 |
I
I

I 25 Mz 1 o |
I
| 1 MHz 1 1 :
|

25MHz is selected with R5190 and R5191
Any of the 4 frequencies can be sel ected
with R6190, R6191, R5190 and R5191

SPI ROM

SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
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 NUMBER REV.
D 051- 7903 A
<) APPLE | NC. <onE — -
NONE 52 83

6 5 4 3 | 2 1




5

AUDI O CODEC

APPLE P/ N 353S2355

678 29 37 38 39 41 49 51 53

66_67_68 69 71

61 72
s712171n202122232627
Ss

43 45 46 47 48 53

AUDI O CODEC/ REGULATOR

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

T6201
FERR- 220- OHM PP5V_S3
w0 25 17 7 o [y PPLV8_SO LYY YL 2 . PP1V8 F%o AUDIO DI G e
0402 CRI Tl CAL|
6210 |2 LCG211 VCRERW Bres: 1wy PP3V3_S0 o
4. 7UF —— 0. 1UF
709% 7; 2 109% ‘ CRFTICAL PP4V5 _AUDI O ANAL 6 53
8 5 ORI TI CAL 16 1 CB2151 CR 11 AL WY IERE WhrEs 13w
C62191|, IUF ~ -0 TUE L C6214 1 106213
= 10UF 119% B o — [g)UF
= % C6218 1 « £Huly 5 NP b —— —— 204
o7 =2 22 GND_AUDI O_HP_ANP oipY2 iy I o A 5 ETIEY *
536 PP4V5_AUDI O ANAL OG Ji 012- LLP < ol w® i( i? ,\i %) L 402 6
8808885 5y PPIV3_SO CRLT AL SRTLCA of ¥ % & 2| |2 3R poLy 1 GND_AUDI O HP_AWP = &
58%48%452 48 80 a3 C6221 |1 11 C6220 402 2012-LLP
7B K19 1 210 100au;: . 102 ;; D VA REFVA HP VA — GND_AUDI O _CODEC 5 54 55
N f—
1R6K218 Nosk >g< R > 2 6 g VBI AS DAC| 29 |vBI AS_DAC AUD HP P L
9 17 8851 603°1  CS4206_FP 44 HPOUT_L LLLNE LNECK_ HE_PORT_
6 ¥ VHP_FI LT+ HPOUT_R|_4 AUD_HP_PORT_R
i/é— 424 ,402 CS4206_FN 41 |VHP_FILT- - = = = =
»402 HPREF LLINE | NECK_ AUD_HP_PORT_REF
NC TP_AUD GPI O 0 2 |GPI 0O/ DM C_SDAL LI NEQUT_L1+| 35 NC AUD LOL_P L NCs
AUD_GPI O 1 12_IGPI OL) QM. SRR, LI NECUT_L1- | 34 NC AUD LOL_N L NC.
NC TP_AUD GPI O 2 14 Pl o2 2 LI NEQUT_R1+| 36 AUD LO1L P R o s
s (OOt} AUD GPI O 3 15 |GPI 38 LI NEQUT_R1-| 37 AUD LOL_N R o s
s [T AUD_SENSE_A 13 |SENSE_A LI NEOUT_L2+| 31 AUD L2 P L o s
K19l CS4206_FLYP LI NEQUT_L2-| 30 AUD LO2 N L [ooT s6
R6219 FLYP LI NEQUT_R2+|_ 32 AUD L2 P R oo s
%QK FLYC LI NEOUT_R2- | 33 AUD LO2_N R o s
%?E‘é’ e AUD_CODEC | A
,402 U6201 M CBI AS|_16 UD_ > M CB S@>Sn
VL_HD CS4200:§ACNZC
- CRI'TI CAL VA 28 CS4206_VCOM
VL_IF
LI NEI N_L+| 21 AUD LI P L sa
0 20 [y HDA_BI T_CLK 6 |BITCLK el [ 22 AUD_LI _REF
7 20 [y HDA_SYNC ‘ LI NEI N_R+|_23 AUD LI _P R s
R6211 10 |sync
12 2 (oom_HDA_SDI NO 1,39 2 AU sD_R 8 lsoi M QN L+ 18 AUD M C I NP_L (e
5% 5 |spo MCIN L-| 17 AUD M C I NN L 58
Mzég}@’ ‘ X Mo N Re| 10 AUD_M C_I NP R
70 20 rmy_ HDA_SDOUT 11 qRESET MO N R |20 AUD_M C I NN_R ¢ =0
e 20 [y HDA_RST_L \
57 AUD SPDIF I N 47 |SPDIF_IN
o R6212 AUD SPDIE OUT CH P 48 |spol F_oUT VREF+_ADC|_27 CS4206_VREF_ADC NC
+ o AUD_SPDI F_QUT 1,&9”2 ‘ v c sal 4 TP_AUD DM C CLK NC
i
hob DGND THRM PAD AGND
™~ (2] [
N N CRI TI CAL CRI TI CAL
Co2pa'. .:(n22s
l i\%ﬁ’" T, 3% 'R6213
g 2 2 16vV TANT 100K
= 0603- SM CASE- B2- SM %
16W
2402
s 5 s GND_AUDI O_CODEC VLR W BFFES: M
CRI Tl CAL CRI Tl CAL N_LINE WDTH=8. 18W
NECK-W DTH=0 1
FerkCA8 o (LM BTIES 1M |, 06200 W NOTES FSLIPUCI':OSESC\:/RIE/S/ O
1 2 UDFN — i
o 5149 41 99 30 3308 1.0 [Ty PPBV__S3 f\mﬁ 4V5_REG I N Lin our|6 PR4V] AUDI O ANAL OCry o 55 SE_FSI NPUT= 1.22VRVS
R26§100 V5 REG EN epl44V5 NR DAC1 FSOQUTPUT= 1. 34\_/RI\/S
BESUBBBE PP3V3_S0 2 21K | 3 sHDn 6202 CRI TI CAL DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
BERLARYE L D N @b Na5 VS A C6203 DAC2/ 3 FSOUTPUTSE= 1. 34VRMS
0y -1§ 106200 CRITI CALY e v
40 —L IUF 1C6201 5 18v
s i L TUF v W5
2 ¥5R T 19% X7R: CERM
w01 XWE200 |2 fo¢ a0z
02-
1 é—é 2 et GND_AUDI O CODEC s o4 s
VL TAGE=0V
1,0 2
512
g
X\/%S501 M N _LINE W DTH= 18W
1532 NZNECKZW gj:':& o GND_AUDI O HP_ AMP 4; &5 57

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 53 83

2 1




6 5 4
LI NE | NPUT VOLTAGE Dl VI DER
CODEC RIN = 20K OHMS
NET RIN = 20K OHMVB
FC = 8 HzZ
VIN = 2VRM5, CODEC VIN = 1.21 VRMS
CRI TI CAL
R6301 P3¢
oy AUD LI L 16 04k AUD LI L DIV 12 AUD LI P L
RRESWBE TV . N NHEBWBITE T i VR B T
502" CRRRE PR
CRI TI CAL
) 1 6303
R0302 - Tebr
Haow 2
2402 CRI Tl CAL
C6302
3. 3UF
1112
b
J AUD LI REF
o o> AUD_LI_GAD S : | N WEE
'R6300 S
1"0“15w CRI TI CAL
ZQ’E'ZLF C6312
3. 30F
1112
s s [y GND_AUDI O_CCDEC | C%%‘g%w
CRI TI CAL
1 NOSTUFF
%?35]}22 1 C56F§:13
16 R
240'2L¥V 2 %ZM
CRI TI CAL
C6311
R6311 3. 30F
" R DLV e AUD LI P R
o : | M N:ké&:w ; E: ;W

57

AU LI R 16, 04K AUD LI
O MNRNCWBE TNk, MNRIEWBIE IW "
465'\4\/ CERM X5R

805-1

AUDI O LI NE | NPUT FI LTER

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 NUMBER REV.
D 051- 7903 A
<) APPLE | NC. <onE — -
NONE 54 83
6 5 4 2 1




ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
o mm AUD_HP_PORT_L 1%2 AUD_HP_L s, o
CRITICAL 146w
Cogg™l M
UL M |y
ardih2]  OBBOLA[ L RoRR?
NC _AUD HP_ZOBEL L 0. 0022 F;:: yéﬂlﬂév
R6500! °§0§2 2402
3
1/.16W
L5t
o s [y GND_AUDI O_HP_AMP
R6510"
b5, BRI PIERE |,
R6512
NC _AUD HP_ZOBEL R 0.%:9252{)% i, 2, 21K
CRI T CAL T W
Cg)51][é(£ 1 B 5402
SR T
¥R G2 RE511
SSI-E>AUDHP PORT R 1 0 2 AUD HP R@m

AUDI O© HEADPHONE FI LTER

SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
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 NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T = =
NONE 55 83

6 5 4 3 | 2 1




3X MONO SPEAKER AMPLI FI ERS ( SSM2315)
APN: 353S2500

GAIN = 6DB

1ST ORDER FC (L&R) =
1ST ORDER FC (SUB) =

120 HZ +/ - 30%
58HZ +/- 30%

PLACE C8610 CLOSE TO VDD PIN

s« PP5V_S3_AUDI O AP
CRI TI CAL , SRUTLCAL
066121 160813
47UF — - (fgg%
29977 2 BR
- 402
TATSES 4o
o o
VDD PVDD
L 661 10" U610
FERR- 1000- OHM CRI TI CAL 0. 033UF SSM2315
AUD LC2_P_ 611( \ 2 1 }2 SSMR315L P cl || WCSP gre| 3 SPKRAMP_L_QUT_P 4 &
- _ SSMP3151_N AL | N+ our_| A3 SPKRAMP_L_QUT_N &
10% — —
FERFE 3900~ OHM “oRITI AL o 033UF éé 2 |5 ORI TI CAL
m_AuD_LQL&u_P Y AUD_SPKRAMP_| NN_| 4
L6601 o402 GND
FERR: 1000- OHM CRI TI CAL 1§g N
e AUD GPIO 3 1( Y Y Y 2 2 <
m 0402 1
R6601
+ AUD_SPKRAMP_SHUTDOWA L 101%2
M%}zé;
PLAGE 05620 CLGSE 0 VDD PI N
s PP5V_S3_AUDI O AP
CRI TI CAL
C66221 CRI TI CAL
47— 106623
% . BT
TATSES W o T, 1%
L6620 CRI TI CAL Vo PVDD 2 35
C6620 U6620
FERR- 1000- OHM ORI TI CAL 0, 033UF SSMBA15
> AUD_LC2_P_R LYYV \L2__AUD SPKRAMP_| NP_R 1]|2 SSMR315R P a1 lin VECSP oyt c3 SPKRAMP_R OQUT_P 4 .
0402 CRITICAL  job, SSMP315R N AL N our_| A3 SPKRAMP_R OQUT_N o o
FERRL6190201 CH ORI T1 CAL 06621 %é%‘ @ s R THCAL
0. 033UF
s I A D m N R _ L 1 2 GND
0402 éug' g 8
w _AUD_SPKRAMP_SHUTDON L 402
PLAGE 05630 CLGSE T0 VDO PI N
s PP5V_S3_AUDI O AP
CRI TI CAL
CRI TI CAL
1
0%5032 e 16633
T . g 10F
8 g 9 S 189
L663 CRI Tl CAL CASE- VDD PVDD i35
C6630 U6630
FERR- 1000- OHM ORI TI CAL 0, 068UF SSMB315
s mm_ AUD 1OL_P R 1) 2 1] 2 SSMP315S P a v WGP ol s SPKRAMP_S_OUT_P 4, o,
- - = 0402 - - _I L }8‘3” SSMP315S N AL || N+ our | A3 SPKRAMP_ S OUT N & o2
L6631 - CRI TI CAL
FERR- 1000- OHM CRI Tl CAL o oesur @ | cedsp
s I A D (o] D R _ | 1 2 GND
0402 % 28
RM
402
s _AUD_SPKRAMP_SHUTDOWN L

SPEAKER CHECKPO NTS

SPKRCONN _L_OUT_P oy © 57 e —

M N_LI NE_W DTH=0. 30 nm R6610 M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MV 0 M N_NECK_W DTH=0. 20 MV
22 5s SPKRAMP_L_OUT_P 2 1
5%
1w
402
M N_LI NE_W DTH=0. 30 nm R6611 M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM 0 M N_NECK_W DTH=0. 20 MV
a2 ss SPKRAMP_L_OUT_N 2 1 SPKRCONN L_OUT_N oy ¢ 7 e
o
iR
402
M N_LI NE_W DTH=0. 30 nm R6620 M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MM ) M N_NECK_W DTH=0. 20 MV
a2 ss SPKRAMP_R OQUT_P 2 1 SPKRCONN R OUT_P oy ¢ 7 e
iy,
PR
402
M N_LI NE_W DTH=0. 30 nm R6621 M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MM 0 M N_NECK_W DTH=0. 20 MV
52 ss SPKRAMP_R OQUT_N 2 1 SPKRCONN R QUT N __ymy s 57 52
5%
16
g
M N_LI NE_W DTH=0. 30 nm R6630 M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM )
a2 ss SPKRAMP_S OQUT_P 2 1 SPKRCONN_S_OUT_P oy ¢ 7 e

M N_NECK_W DTH=0. 20 MV B

M N_LI NE_W DTH=0. 30 nm R6631 M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MV 0 M N_NECK_W DTH=0. 20 MV
a2 ss SPKRAMP_S OUT_N 2 1 SPKRCONN_S_OUT_N o ¢ 57 e
o
1 51/\'4v
hob

AUDI O SPEAKER AMP

SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009 A

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

Ci_s APPLE | NC. SCACE =T o3
56 83

ST ZE | DRAW NG NUVBER REV.

D 051- 7903 A

NONE

3 | 2

1




AUDI O JACK 2 LINE IN JACK, SPD F RX

AUDI O JACK 1 LO HP JACK, SPDI F TX
AUD_SPDLE-QUTcrm = M C CONNECTOR
L6703
FERR- 1000- OHM CRI TI CAL C\]Ré5T7|8C(A)L
1YY Y2 HS M C HI ;
0402 o APN: 518S0520 781749908
L6702 4
FERR- 1000- OHM CRI TI CAL —O
[ PP3V3_S0 A HS_M C LOppm = %o @mBl_MC LO 15
. 0402 L6707 CRI Tl CAL s 5 (oOT] Bl _MC SH ELD o
APN: 514- 0671 k6707 R M o
1 2 AUD HP_ PORT_REF 53 5
J6700 CRI TI CAL 0402 ha +—0O
SPDI F- TXRX- K24 L6701 =
F-RT-TH FERR- 220- OHM 2. 5A =
Mc, 6 AUD_CONNJ1_SLEEVE2 1YY 2 GND_AUDI O_HP_AMP o s =5
DETECT . 5 AUD_CONNJ1_SLEEVEDET 0603 CRI Tl CAL
SWTCH 2 AUD_CONNJ1_TI PDET L6704
JLEFTo 1 AUD_CONNJ1_TIP FERR- 220- OHM
RIGHTS 8 AUD_CONNJ1_RI NG LYY L2 AUD_HP_R (g =
G 4 AUD_CONNJ1_SLEEVE 0402
AUDI O CRITI CAL
L6706
A- VIN|/ FERR- 220- OHM
W\X:Z: B-vec| & g LYY 2 AUD HP_L oy s
c- awn}? 0402
CPERATI NG VOLTAGE 3. 3 R6lg|90
por 1 2 AUD_J1_SLEEVEDET_R o =
10 Sl/é)'\év
SHELL | 11 1
CRI TI CAL h
12 2 CRI Tl CAL
SHIELD 106700 [1C6701 CRI TI CAL DZ6704 2 L670
PINs |18 g 1uF 2 2UF DZ6703 2 6. 8V- 100PF o HEQL90 FERR-1000- OHM CRI TI CAL SPEAKER CONNECTOR
T, 189 5 8% 6. 8V- 100PF 402 : 402 % | 1YY Y2 AUD J1_TIPDET R o
485 e 402 CRI TI CAL 0402 CRI TI CAL
2 526706 DZ6701 J6781
L 6. 8V- 100PF 6, 8V- 100PF 1C6705 APN: 518S0519 7811 %9002
402 o %&OPF g
2
1 o2 22 56 o [rmy SPKRCONN_L_QUT. L[
WM N-REER-W BHES: 78 1R GND_CHASSI S _AUDI O JACK , 5, 02 56 & [y SPKROONN_L_OUT. 20
'OLTAGE=T'
,,—40
1 oRTica
N J6782
GND PATCH 78171- 0004
APN: 51850521 T S
+ « GND_CHASSI S_AUDI O JACK o2 50 o [y SPKRCONN_S, P 1o
& PP3V3_S0 02 56 s [Ty SPKRCONNL S, rl;l 2o
L o)
R6749 = o s ¢ oy SPKRCONN_R N a0
ouT 4.7 - NOSTUFF
APN: 514- 0635 AUD_J2_OPT_ 1 2 AUD_SPDIE_I N = APSTEE CRTICA | &
iy L6751 67831 [106784 +—2O
oz FERR-220- OHM CRI Tl CAL 33p%:: — 33pF
J6750 AUD CONNI2_SLEEVE LYY Y L2 NOSTUFRF NOSTUPF 2| |2
AUDI O RCVR- MB7 0402 CRI Tl CAL CRI Tl CAL
FRT-THS C67811 16782
DETECT FOR PLUG TYPE 5 CL%%'lsciAL 33%5 — ?PF
o AD N2 TIPDET FERR- 1000- OHM c%gg. 2 2 %ERIM
ma. 3 AUD CONNJ2_RI NG LYY L2 AUD_LI _R gy o =
GROND, 4 R ca =4
AUDI O L6756 h
Vo516 FERR 1000- OHM
AT
B- @07 AUD_CONNJ2_TI P LYY Y L2 AUD LI L gy
N e 0402
e (6758
OPERATI NG;/&L:TAE 3.3 FERR223%0m
° AUD CONNJ2_SLEEVEDET LYY Y L2 AUD LI _GND .,
SHELL 10 0402
11 CRI TI CAL
SHI ELD 12 6
PI NS 106750 CRI TI CAL FERR- 1000- OHM
T, %BL"’F DCZRé;ISC4AL 2 DZ6758 LYY Y L2 AUD J2_TI PDET_R
M T D N - e
2 DZ6756 1 CRI TI CAL SYNC_MASTER=CASEYHARDY_K19 SYNC_DATE=03/ 20/ 2009
% £5,8Y- 100PF DZ6751 1 060751:6 NOTI CE OF PROPRI ETARY PROPERTY
?0‘28\/- 100PF — &9 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
1 2 M igg??oquéPEb%LW'\gER I NC. THE POSSESSOR
402
G\ID O_IASSI S AUDI O JAO( - I TO MAI NTAI N 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 NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 57 83

2 1




7

CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUME
HP/ LI NE OUT 0X02 (2)
SATELLI TES 0X04 (4)
suB 0x03 (3)
SPDI F OUT N A

CONVERTER
0X02 (2)
0X04 (4)
0X03 (03)
0X08 (8)

CODEC | NPUT SI GNAL PATHS

FUNCTI ON
LINE IN
SPDIF IN
BULT-IN MC
HEADSET M C

CONVERTER
0X05 (5)
0X07 (7)
0X06 (6)
0X06 (6)

PI N COVPLEX
0X09 (9, A)
0X0B (11)
OXOA (10)
0X10 (16)

PI N COVPLEX
0X0C (12, ¢

OXOF (15)

0XO0D (13, B, Rl GHT)
0XO0D (13, V22, B, LEFT)

MUTE CONTROL DET ASSI GNVENT

N A 0X09 (A)
GPI O3 N A
GPI O3 N A
N A 0X0C (B)
VREF DET ASSI GNVENT
N A 0XoC (12, O
N A N A
M C_BI AS (80% N A
M KEY M KEY

DETECT( SPDI F DELEGATE)

PORT A DETECT ( HEADPHONES) PORT B
o 55 oom AUD_SENSE_A
« PP3V3_S0_AUDI O F
'Ro506 :
APN: 376S0613
'R6801 i/é-lﬂé"
AUD_OQUTJACK_| NSERT_L 6 ,
AUD_PORTA_DET_L Nc
801 gg Dj6
SSVeNISCEARE [[ ] SSVMSEEATE | Lo
w s [y AUD_J1_TI PDET_R | al o
5|G H P 2 G% StT
s =1 s GND_AUDI O CODEC
« PP3V3_S0_AUDI O F
155v ws AUD J1_SLEEVEDET R
et SSVENLBEEARE | |-
s s [y AUD_J1_SLEEVEDET. - —
108802 25 st
01UF
Yo
Ja::
s 51 s GND_AUDI O CODEC
EXT! FF
1OOK
g—g\zrl_bun—r— 8
16w
. PP3V3_S0_AUDI O F 1229K; AUD J1 TI PDET I \l\f/{:
5%
Vel EXTRACT_BUFF
SSMBNL5 EAI9E ble B %UFFD 3
EXT! SOT56 2l
R’i%g?&f e sswsmgsoa%%g i
w s AUD_J1_TI PDET_R1 | PDET_FI s —
5% M
8 2[G F 5[ s
MZo%w " C68 : 4
2 Qb
s 51 5s GND_AUDI O CODEC EXTRACT_BUFF
M N_LI NE_W DTH=0. 1MM
M N_NECK_W DTH=0. 1IMM  EXTRACTI ON NOTI FI CATI ON
0_AUDI O F APN: 35352401
~ CRI TI CAL
FERR- 1000- OHM
BBEHBANET PP3V3_S0 1 2 EXTRACT_DEBOUNCE
RERUBRTE 0402
4| TPS3801E18DCK
VoD R6861
ws AUD J1_TI PDET_R 5 6860 | s AUD PERPH DEJ_R 100, AUD | P_PERI PHERA =BT
1 SC-70-1 50{g
C6861 GND Y _15‘,4"
p— 7 40

i%&!iéé%f
s o2 52 GND_AUDI Q_CODEC ‘

PLACE L6800/ 06800 CLOSE TO U6800

s 53 oo AUD_SENSE_A

PORT B LEFT(HEADSET M C)
CRI TI CAL HP=80HZ, LP=8.82KHZ
M KEY

L6880
FERR 1000~ OHM; TAGE=3, 3V

M N_LI NE_W DTH=0. 1MV
M N_NECK_W DTH=0. 1MM

82 72 71 69 68 67 66_61_58 57 1 2
07350081 7 PP3V3_S0 m PP3V3_SO_HS RX oo \1ie
CRI TI CAL APN: 35352256
06880 *
6 3%%%‘5; oM KEY
503 ! §
PULLUPS ON MCP PAGE %gg
6 1
0 72 12 2 [y SMBUS_MCP_1_CLK s maBl HS M C BIAS M KEY
78 72 43 20CH SMBUS MCP_1 DATA 5 |spa peETECT._2 HS SW DET CRI Tl CAL
1
20 o AUD_12C INT_L 7 Nt Bypasg 10 RX_BP . 9?2%&;2
w0 o oy AUD_| PHS_SW TCH_EN ‘ 8 |enaBLE 2 §2§;¥
ggb G\D THM 0
1 <o -
TOQK - Cg"B'éEf 1 GND_AUDI O CODEC 4, 4 &
%}E‘év 0,401UE —— M KEY M KEY
402, B2 pega1l| |1RE882
1 2. 2K
L %1 \ﬁ %’16W
= ﬁéﬁ?ﬁ'— b, [ ¥
0. 1UF '9423@2':%4
AUD M C_INP_L 12 HS MC i _RC 123Kz : HS M C HI
< BV b M KEY % o
B Regs3 | mkediil M KEY
AUD MC INN L ¢ \l\UzF %9’1053 UF 6885
v an 1| yﬁ-w 29&9% 2/PE
9% 2402 2 iy
B XW880 CRITI CAL
SM
ss 50 5 GND_AUDI O CODEC 14542 . HS M C LO (s
PORT B Rl GHT(BUI LT-1N M C)
R6850 R6851
« mmy AUD_CODEC M cBlAs 100 2 mc BlAs FiLTi%, K2
11°/§w icm TI CAL . ’b:gw
hos At 962%%2 402-1
20%
?@-
o 54 5s GND_AUDI O CODEC 402
I L685
%%S@ FERR: 1000- OHM
« o AUD_M C_I NP_R 1]]2 BL MCH _F LYY Y12 B MCH e
[ 0402
SEfy .
P95 sl R6852 RILCAL |1 CRITLCAL
o @npAUD MCINNR 1]]2 01 = =57
é‘g‘gﬂ%sss 240-2 i%gcééQZ 2 % Migy FERF%61§050- CHM
o 21 5 GND_AUDI O CODEC 402, 2. 4K, Bl MCLOF LYY L2 Bl MCLO amew
1/b::/§w
X\Aﬁs§51 402-1
1502 Bl_M G SHIELD ye
l HP=80HZ

PORT C DETECT (LI NE-1N)

R6813"
- PP3V3_SO_AUDI O_F 10K
e
R6811
270K AUD_| NJACK | NSERTNC
A%y 802
2 SSMBK15FV  pl3
SOD- VESM HF
R6812 F1 T APN: 37650612
s IR AUD J2 TIPDET R 1 2 AUD,J2 DET_RC
178w 1 2
Fpr C6811

s =1 5 GND_AUDI O CODEC

T fdaby

AUDI O JACK TRANSLATORS

SYNC_MASTER=K19_M.B

SYNC_DATE=03/ 17/ 2009
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFO?MATI 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 NUMBER REV.
D 051- 7903 A
APPLE | NC. SOAE =T o3
NONE 58 83

2 1




MagSaf e DC Power Jack

CRI TI CAL CE6TE')8A5'-
78%5153%%)73 6ANP- 24V PPDCI N_S5 750 60
8- O s PP18V5_DCI N _FUSE 1N 2 \
mm
N THE0. 20mm
P | o Vel eSS0 106905 12062 PP3V42_G3H G a0 ez s as
e | o g 01UF 8675306367
ao | o3 5 G0Y acevent_nore-prace near Leooo SMC_BC_ACCK_VCC 1 CGQU?:S
e O*E 03 %850 PLACEMENT_NOTE=PLACE NEAR U6900 d UB901
El 1 B il =| an.
sic| o 560%29 *‘L TC7SZOBAFEAPE 40}24)’\/I
i o6 5| SOT665 il
= 116w U6900 1.2 = SMC BC ACXK 40 41 60
: VE3Se40 =
0B SYS_ONEW RE 4l NT EXTS 1
SRELAMP2402B CRITI CAL
- D6900 QD N
CRI TI CAL N =
NO STUFF " Bl L CONNECTOR
43 42 41 40 38 24 21,20 7 25PP3V42 G3H
= e 6951 L 51650523
1-Wre OverVoltage Protection 0. 1UF SRoEE
fon 2 CPB6312- 0101F
« ADAPTER SENSE 55 312-0-
— 14 13
The chassis ground will otherwi se float and can 2
send transi ents onto ADAPTER SENSE when AC is 4 3
connect ed. R6961 NC 6@ Gs X NC
100
48 41 40 (OO} SMC LID 2 1 > s SMC LID R 8 v
% % o@—y SMBUS SMC BSA SDA 10 9 TO SVC
e i3 5 oqm SMBUS SNC BSA saL —a 12 1 SMC BI L BUTTON L oD ¢ 0 @
6955 1 6953 1| C6952 * 16 15 C6954 1
0. 001UF 47PF 47PF —— 0. 001UF
0% 06 06 —T— 100
B ;( 50V T Ea N
cErm ceRM ceRM ceRM
03 202 203 203
n n
3.425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
w0 5o 7 _PPDCI N S5
PPN Gabl Pay P3V42G3H_BOOST
75 68 6 62 60 a5 4a 35 7 o __PPB H 1 VATAGZIE S
RS | e o0l | Gosgg
NG . _— CRI Tl CAL
% 200% ——
ggs |L-JT63?7909 Gggz 2 L?Z?U%s PP3V42 G3H
_ DN 6,7,30,31,34 30 40 41 42 43 45
518- 0358 s TSR N e o vout = 3,425
CRI TI CAL CRITICAL BIAS| 2 \ - 125 mm CDPHAD19FHF- SM out =3
J6950 BATTERY CO\'NEC-I_O? N 7 INC SWTCHNPETTIE o1oTTRE 250mMA nmax out put
BAT- K19 Fal L <Ra> ; i
A 1) (Switcher limt)
MR PPVBAT_G3H_CONN an B 069951 |'R6995
Pl o1 s 0 j ) 22pF - < 348K
ne 16
o e r— 7 Y L pe00
P4| o4 <> SMBUS SMC BSA SCL 6 40 43 59 60 81 P3V42G3H FB - @UF
P5 5 s SYS DETECT_L <Ro> 5 _gg,(:E
XbR- CERM
Po| o{E—a—s— SUBUS SIC B SOn o P 1R6996 | 09
P7 200K
P8 8 “ ~ R6950* C6950 ¢ 1%
e RCLAMP24Q28B 10K 0.1F —— %}E‘,{V
il 5% 35V 5402
SHLD_PI N 10 ://Fjggl o
SHLD_PI N| o111 - 2
12
zztg—g:: 13 s« GND_BATT_CHG\D Vout = 1.25V * (1 + Ra / Rb) =

DC-In & Battery Connectors
SYNC_MASTER=K19_M.B SYNC_DATE=03/ 18/ 2009
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 NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 59 83

8 7 6 5 4 3 | 2 1




8 7 6 5 4 3 2 1

FROM ADAPTER

... PPDCIN S5 Inrush Limiter Reverse-Current Protection
. PPDCI N S5 _CHGR R
R PEPE E
2 1 —+0 1
D7005 R7709<60 C70860 * R706>
155418 7 PP3V42_ G3H
" 3 CRITICAL  CRITI CAL 017303 58 40 a1 42 43 0
Q7060 Q7065
HAT1128R01 1 R7070* 'R7074
C7070
sa HAT1128R01 g 1uF 57. 6K M
= T il Thiew
2 2
E 8 U7070 s 402 4023 2
TL331 |t . CHGR AMON . o
PDCI N S5 | NRUSH SOT§3'5 cC R7075 cl anps CHGR_AMON when charger is
B ‘:E mm . not powered to counter TL331 bias current.
\R/ﬂaktAE-m 5V 8.9 1 : ab- | s SGATE POV1_VREF 3D 074
2 o VBNL5FEAPE
1 6D 074
R70872]K B SSVBINL5FEAPE
N{:lé 7S %gs
b5, AVON_CLANMP
1S " G|2
1 PP5V1_CHGR VDD,
NOSTUEE TO SYSTEM
(CHGR_AGATE) D7040 PPBUS_G3H o7 35 48 45 59 62 63 64 73
(CHGR DXLN) 1‘|§ 2 [
R7021
RrQ21 T8
‘ CRI TI CAL
5%, | TI L
1 C7020 Iy [ =CHRCGI RP 2R7020 B7040"
-0 0470F 40 %g/s% BAVP- 24V
1206.
2 M R7022 2 CHGR CSI _R N |
i3 42 a1 20 50 za g1 g0, o PP3VA2_G3H g ~1074 7T 0612-1 ]
5% PPDCI N S5 _FET. :
) SbF M RERERR-W BIFES: 3 T CRITICAL | CRITICAL
ACIN pin threshol d 40 VOLTAGE=18. 5V 1 1
is 3.2V, +- 50mV .|*C7030 C7031
eV C7022 1 1C7021 22UF 22UF
Di vi der sets ACIN 0. 1%%@) p— ggg%u 2 &Y. TANT 2 fVy. TANT
threshold at 13.07V XSR 2 2 XSR CASE- D2- SM CASE- D2- SM
402 402 .
I nput i npedance of ~40K neets E
sparkitecture requirenents = = CRI Tl CAL
1
R7O10 s w00 gy SMBUS SMC BSA SCL ulsa  U7000 cqp[28 w CHGR CSI_P i 030 1C7032 |1 C7033 |1 C7034
1 1d% o1 50 43 10 gy SMBUS_SMC BSA SDA 10 |spa " csiN27_w CHGR CSI N 4 e %7,(0305,3,35 — g\/,F %gté/}f Sgé?m”F
b, Ve = 3.2, < 3000A ilres & owEls  CHOR BGATE 1 €7035 T 2f, 285, F ot
'CHGR_ACI N N ehan @ paN2 o CHGRDAN € {2 p— | L
®  poorl 25| CHGR BOOT 2 %35 s L7030 L
R7011* CHGR | cOWP 5 covp = ucatgl 24 | CHGR UGATE 123 4. 7UH10. 2A
9. 31K CHGR_VCOWP 7lvcoe OM T PHasg 23 | CHGR PHASE e L4 2 PPVBAT G3H CHCR REG
o -§ mm 254F- S
LR SR VIEG oG LeaTE[ 21 | CHGR LGATE i AR W BTS2 Forzser s T IRCREER VRS Moy 11 caL
205, o CHER gg EI 18 josoe (D) TRKL 23| _TP_CHGR TRKL BlpT=TRE S 1 C7040* 1C7041
LCHER CSO"‘Q 20V v AMON[ CHGR AMDN 1y 4s 0 / CRI TI CAL 22§L§§i: Qg OTF
32V/V Bl 15 CHGR _BMON s 2 2
T cros0 g v oo | CERAOL T ]\ Y03 e | o s [ ano
AU g 99 - oo DI DT=TRUE | M LFPAK- HF R7050 [ 055
2 1 =
o g o 15250542 3
90 FE Ay PEVRAT ol o R Jo
4 3 Y =l CONN <,
N Fos7 )t o T
0. 01yF —— = ¢ VOLTAGESTZ2. 6V
XW7 b —— i
Q00 - : C7055 1 e
1 2 Max Current = 8.5A L 1UF 402 <
1562 (L7030 1imit) = itéi'?z
f = 400 kHz 6058 1C7056
R7051
1,10 5 o ss CHGR CSO R P
%
5% R7052
okt 1,30 2 2 cHGR CSO R N 1
(CHGR CSO P) Y —
(CHGR CSO N) 1 _15‘,4"
(PPVBAT_G3H CHGR R) 40
G707 crogo:| igrona UL 67028,
p— o (Y — ) ypu— p— )
g T T i
402 402- 402 2 D AG\I 402
m PBus Supply & Battery Charger
V(lTAGE OV
SYNC_MASTER=K19_M.B SYNC_DATE=03/ 18/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT APPLE COVPUTEI I'NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON STZE T ORAW NG NOVBER V.
35381811 1 1 C, 1 SL6258, BAT CHARGER, 28P, 4X4, GFN, L u7000 CRI TI CAL | SL6258 2S Battery Default D 051- 7903 A
35351832 1 I G 1 SL6258A, BAT CHARGER, 4X4MA GFN2S u7000 CRI TI CAL | SL6258A 3S Battery Defaul t Cj} APPLE | NC SCATE ST &
NONE 60 83

8 7 6 5 4 3 | 2 1




8 |

| 1

6710 11 44

s 45 7 _PPBUS_CPU_| WP_I SNS These caps are for Q7100 These caps are for Q7102
R7120 CRI TI CAL CRI TI CAL CRI TI CAL]
110, bpvIN S5 | MPE VI N C7108* J*C7117 |*C7109 7155 Cr1521:
1% M NERENR-W BF 3 0. 001U - GZSOB%UF — iLg/F 08 0. 001 e
60 VOLTAGESTZ. 6V C71961 é o I g}{ 2 18V, -, é N
40 0. 1} P — 402 CASE- D2E- SM 603-1 CRI TI CAL CRSE DAE sm 402
2
104732577 ¢ _PPBV_SO %5 1 % s61179° L
R7112 DPRSLPVR DPRSTP* PSI* | peration | Mde . . )
e 5 T T T 2z phase | oM ! ;
BEDY TAGES Crig6: 0 1 0 1-Phase coM ST TR T RTI AL PPVOORE_SO_CPU
% —— 3
R7121 4(%_@1 2 1 0 1 1- Phase DCM 0. 36UH 26A- 1. 05MOHM 44A MAX CURRENT
28840 T PP3V3_S0 1,59 PP3V3 SO _| MP6 3V3 1 0 0 1-Phase DcM S (1 wPs_pHasEL)
R Nﬁ WV M( Ehggg}\ggvgppgg PNV 1 i
132,285 22 PP1VO5_S0 7130 1 51:.771U§=5 Ao lels %%:{
B R7197 8% = CRI Tl CAL 5
1 N D
Ry199 T 19K 2 g 9\ Qr101 %
2% 18¥'2 Low S| ol = £6795
R7119 e a2 B - o ) HESES =
2402 - -
PM DPRSLPVR 1,499 » 3la
75 20 [T 20 22 31
1%
W R7198 VN Vo Pvec
CPU PROCHOT L 465'\9’ L 0 s o [y | MVP6_VI D<6> o 3 s soor1] 36 e | MVP6_BOOT1 (0372122,2 ! 7iC712%J§
75 4113 9 (OOT} AN\ 75 o | MVP6_VI D<5> QTR VP U710057 26 o, | MWP6_BOOT2 ' é g{,, = % —
Wiy s o | MVP6_VI D<4> IGEIN VP N xR 2 2 K& 1
LAYOUT NOTE: 402 75 s oy MVP6_ VI D<3> —» 20 M ueate1[35 1 | MWP6_UGATEL =
Place R7126 in hot (1 WP6_NTC) 58 | MWP6_VI D<2> - 2 Vi g 34 AS
spot of reg circuit 758 g | \WP6_VI D<1> e 38 lyi;y o PresEL o L WVPG P El
CRI Tl CAL o rmy— | MVP6_ VI D<0> > 3 o ué: Loate1 32 o | MVP6_LGATEL
R7126 14 » [y CPU_DPRSTP_L o O} POe (@D
470K = | M\VP_DPRSLPVR o Blersipve D rseni|24 e | MVP6_| SENL (1 M/P6_I SENT)
402 D CPU PSI _L > 2 Ipsi *
s om | MWP6_I MON -« S lIVON veatez| 27 o | MVP6_UGATE2
48 |y, pHasez| 28 «1 | MVP6_PHASE2
o o TP_L MVP6_CLKEN_L < ok e Loate2| 30 o | MVP6_L GATE2
o mm_ | MVP_VR_ON R > Ry 02129 (an
2+ com VR_PWRGOOD_DELAY DR S5 Pe CRI Tl CAL
| MVP6_VR TT_L D N
! M/Pg e - ::*Eﬂ 1sene| 23 o | MVP6_| SEN2 %%7(1)02
S1 —
(GND | MWP6_SGND) 9 1
o | MVP6_SOFT 7 lscer o W 1
Tl 61 . 5
o | MVP6_RBI A 4 18| MWWP6_V - J
(G\D I6M/P6 SG\ISD\ e DRCZP 161 M\/F’g Dl(:?)O’J3 = o NO_STUFE 49 ° CRI_TI CAL
o | MWP6_VDI FF 13 oy er R7117 i o 30111?1,, o 3 s L7101
o817 o | MVP6_DFB 4. 12K : % 0. 36UH- 26A- 1. 0O5MOHM
o | MVP6_FB2 12 e, 1Y 5 2 (1 M/P6_PHASE?) 1YY Y2
o | MVP6_FB 11 |eg veen 14 o M:lé’}év D1 OT=TRUE MPCGLO40- SM
o | MVP6_COVP 10 | RINIS o 405 XW 101 C7157 1
o | MVP6_VW 9 hw Craslt R7118 |1c7129 R7116 1]z 6|7 2 0. 001UF
0. } y— 1K 1" T8opE 13.3K 5 CRI TI CAL 6 5—‘ glég
25 |y Ry Low T, & oW - QnZ . | MVP6_VSUMR o | WP6_VQR X5 2
@b Tr0 402" %M 402" sl KF} F6795
=i DI RECTFET- MX 1R7 107 =
21 49 L MVP6_VO) DI DT=TRUE 1
| MVP6 3|4 ?oolsw
P BTeES 50 W 1C7134 '‘R7115 R7130! ZD(E-ZLF
W NEERY il L ¢, 068UF 1010112 2. 611%52 R7105 %;7212%é
2 gM i LR L 10K 1775
2402 402, o b LAAN ||
| MP6_VO R = g %
o5 M
1
(LwPs_ vy CRI TI CAL R7L06
R7131 Paow
c71io07: ['‘R7110 Crlz8:| 1OKOHM 5% zg/g-w
0.001UF L 2 6,81K F ooy 0603- LF
6! 3 2 (1L MWP6_| SEN2?)
Cé%ﬂ 2%%#\/ CERV B | MVP6_| SEI
(1 MWP6_CONVP) _ (1 MWP6_VSUM
= Pl ace R7131 Between L7100, L7101 and CPU (LM/PE_ VO
R7122
s LMVPE_ VSEN P 1,9, 2 CPU_VCCSENSE_P (10 75
5%
WY R7123
ssle | MVP6_VSEN N 402 1,9, 2 CPU VOCSENSE N o
NO STUFF 5%
C7121: C7133: C7132 MDY
R7160 0224~ ng: = QU
w | MP_VR ON 1%2 IMP VR ON R ., XW 100 %}2{2 C% g
%}é’ rlé—(g 2 | MVP6 CPU VCor e Regul at or
40 % — SYNC_MASTER=K19_M.B

o | MVP6_OCSET i N'CINE WDTH=0.25 MM M N NECK W DTH=0. 20 M4 (—
o | MVP6_VO MN_LLNE W DTH=0. 25 MM M N_NEGK W DTH=0. 20 M (—
o M N LI NE_WDTH=0. 25 MM M N NECK W DTHE0. 20 MM (—

| MVP6_DROCP
I \VP6_DFB CLLNE L NECK_
| M\VP6_SOFT CLINE L NECK_ | MVP6_PHASE1L
I MVP6_RBI AS LLINE L NECK_ I MVP6_BOOT1
| MVP6_VDI FF CLINE L NECK_ | MVP6_UGATE1
| WP6_FB2 M N_LLNE_W DTH=0. 25 MMM N_NEGK_ W DTH=0. 20 MW —] | M\VP6_LGATE1L
o | WP6_FB M N_LLNE W DTH=0. 25 MMM N_NEGK_ W DTH=0. 20 M I MVP6_| SENL
o | MVP6_COVP M N_LINE W DTH=0 25 MMM N NECK W DTHEQ. 20 MM ) o | MVP6_VSUML
o | MVP6_VW M N_LLNE_W DTH=0. 25 MMM N_NEGK_ W DTH=0. 20 M o | MVP6_VOL

| \WP6_VSEN P

75 61

75 61

| MVP6_PHASE2
I MVP6_BOOT?2

| MVP6_LGATE2
| MVP6_| SEN2

| M\WP6_VSEN_N

I MVP6_BOOT2 M NLINE WDIHE0. 25 MM M N NECK WDTH=0. 2 MM (—
o | MVP6_UGATE2 M N LINE WDTH=0.5 M M N NEGCWDTH=0.2 MM
*_—M_N_LLNEJALDIHEQ._S_MM_M_N_NECKJALDIHEQ._LMM_G

*_—M_N_LLNEJALMHEQ_ZS_MM_M_N_NECKJALDIHEQ._LMM_C'
o | MVP6_VSUNR M N LINE WDIH=0.25 MM M N NEGK W DTH=0. 25 M4
o | M/P6_VCR M N_LLNE W DTH=0. 25 MMM N NEGK W DTH=0. 25 M

SYNC_DATE=02/ 05/ 2009

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 NUMBER REV.
D 051- 7903
Ci} APPLE | NC. SCACE =T o3
NoNE 61 83

8 7

2

1




73 64 63 60 59 45 4¢ 35 7 ¢ PPBUS_G3H

& CALJ; Cr241 C7243 s Cr281 C7282
117240 | 1 P5VP3V3_VREGS Lt Cr7280 |t '
— w3 = QuPO1F P5VP3V3_VREG3 SBUF - —— & o O1UF
2 16V, 2 }{ 2 }fM 2 16V, 2 }{ 2 M
PR AT o 603- 1 402 PR INTov |~ 603-1 402
c7 120012 1 1C7 U2F05
= P5VP3V3_VREF o2y go-él T
- S5 ok -
C7201 1
P5VS5_VBST R
0. 22UF P3V3S5_VBST R
CRI TI CA : C7224 1 C7200 1 Céé?ﬂlzi =
% °/ e S o) 402
% — ><5R N F
53 5140 4190 30 37 20 5 7 5 PPBV_S3 STL 1 1NH3LL 6\ 4 gé/ 2 6037 g pser vReGal 8 PP3V3_S5 67471921 22 24 20 32 35 30
Vout = 5.0V PURFLAT- SM 603- 1 i oL vrecs| 17 CRITI CAL Vout = 3.3V
13A ma; Zoult p u_t CEI7T2I %L M KL BFIES: 5 P5VS5_VBST ) 22\BsT1 U70§N01 vBST2|9 P3V3S5_VBST M ALALE W RIS FDN%SQOOS CEI7T2I g/al_ 3. 5';‘ malx O.Ut put
— . mm .
gg::es&ml MO a5 o R WEER § 1 e R e P . GBI ororee R WEBER 4 IS5 §EZ£§HZ' mo
= 2 NECKZ! .2 mm - 20| 11 2 =
| el ‘ ‘ | VINCRERWBHES § Eé#%b%gm oo " S YBF Rt o YR RIS Sleasascz RITI AL
B SrtPE C7250 1 NO STOFF P5VS5_DRVL 19lrvLs DRVL2| 12 P3V3S5 DRVL 7200
72521 R7222* N,HECE WBH:E \TE_| =TRUE DI DI=TRUE GATE_NODESTRUE DI DT=TRUE M N’klIECE WBﬂ:Eg 1C7292
C15oupfi 10%%@,:: 55 CRITI CAL (P5VS5_VOL) 24vor vee|? (P3V3S5_V02) — %R/ T50UF-" 025- OHM
ool BE 2 EL 225 P5VS5_VFB 2vrp1 VFB2|5 P3V3S5_VFB 2 Xk 2 IR o o
S ab2, STLlS%LLHS P5VS5_ENTRI P 1 6 P3V: ENTRI P
CRI TI CAL ENTRI P1 ENTRI P2 3V3S5 C7291 1
1 1C7251 varl1s 0.001UF L
+ (135ZO2U§3 0.,0010F o i
’F é&b\\f— TANT —F gM L FYRFLAT: S i 3 =
CASE- B2- SM 1 P5V3V3 ENO TUFF
2 R7200" b T PAD "N 258h| |'R7206
feY C7208 2
L XWr220 86. 6K 0 © 220PF 2K ST =
= SM M:lé\z\l} — ~ 2@%’ R %,16}9/ X\ 260
i} = 3 i I P
PLACEMENT_NOTE=Pl ace XW/220 next to L7220. P5VS5 REG XW GND P5VP3V3 SGAD PLACEMENT_NOTE=PI ace XW'200 next to U7200 pin 1. lF—’LACEI\/EN‘LN(IrE:F‘I ace XW260 next to L7260.
) MW BFHES: § Tm ‘ : P3V3S5_REG XW
) PRCRERR W BFHES 8 XWI 200 .
R7220 SM R7273 R7260*
15K 1 2 4 100K
5%16 1/12://\01 6 49&7
2%'2”\91 = Mabh Miéz
2
1
Rre2t R7261"
"15'\4\/ %
- L 1/ 16W
2402 N{EZ 5,
One master PGOOD for both 5V and 3V3
o7 00 05 64 10 20 om ALL_SYS_PWRGD
210 (B¢ 210 (B3
sswlegzngAslgg = sswlegzngAslgg =
. — 1
2[cH sty sc¥ sl
o PM SLP_S3_L_I NVERT o PM G2_P3V3S5_EN L
o 1000 rmy_SMC_PM G2_EN
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NOVBER 5V / 3.3V Power Supply

152S0778| 15250693 ALL Gyntec alternate to MgLayers S RSTE YRR K11 o ATE—017 137 200

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

ST ZE | DRAW NG NUVBER REV.

D 051- 7903 A
@ APPLE | NC. e - =

NONE 62 83

8 7 6 5 4 3 | 2 1




s 5140 4139 30 57 20 03 5 PPEV_S3

o 21 8 > VEM VTT_EN

68 63 28 27 26 7 6

PP1V5_S3

V_S3 DDRREG V5FI LT

C7355 o & PPBUS

10UF

b

G3H

CRITICAL | CRITI CAL
C7330*, C7331'. C7332J;l C7333
22UF 22UF —- -

o o1 P_DDRREG PGOOD

PPOV75 SO DDRVTT

PLACEMENT_NOTE=PI ace next

(i T
= I SNS_1V5_S3_P o 5 o
CRI TI CAL
0 < DDRREG VDDQSNS s Q7330 I SNS_1V5_S3_N 5102
- - ( DDRREG_DRVH) o SI 7110DN
V51 N V5FI LT R73101 M R‘;INIE%W B¥¢8j 5 }—< PWRPK- 1212- 8- HF )(\/\7331
L6 lcaw 8 % o = CRLTI CAL s o
CRI Tl CAL 1o/ VOLTAGE=1
10 |s3  VTT Enable 4 ab2, Cr325 1. 0UH1 A.3Q M m@%ﬁ:ﬁﬁ‘tg:é W XWr 330"
0. 10F OUH 13A- 5. 6MH S
11 |ss VDDQ VTTREF Enabl e 22 DDRREG VBST 1|2 1YY Y L2 PPDDR_S3_REG R 1542 PP1VE_S3 6726 27 26 63 o)
13 |pGooD VDDQ PGood  U7300 NERENR-Y BHES 8™ ] L, PCVBO65T- SM Vout = 1.5V
TPS51116 DDR DRVI = 0%
‘ 10mA max | oad i — e2N] 2 GATE_ BE)% TRUE H 66@-1 ICRI TI CAL i;%zno%éo %g?sggxl |Oﬁ1t F')Jt
SYM (2 OF 2 DDRI 4
Vout 24 |VTT ( ) @—SWTOBE\%DLELIRLE &UNDBB\EGWID‘IH‘Lge MM DI DI=TRUE }—(D 335 2 ZX f =400 kHz
X\/\7360V°UI DDRREG DRVL NN R DD, 17 mn JW} SI 7108DN
o C7360 19 GATE ,\U_,%_,RUE — PWRPK- 1212- 8- HF CRI TI CAL
—NODE= N-RECR-VY BFFES: 87
1 % 2 DDRREG VTITSNS 2 [VTTSNS 16 DDRREG CS DI DI=TRUE — . s [+
CRI TI CAL NCx—Z_|Nco —
1 9276?:6 NCx 12 |nc1 9 DDRREG FB PLACEMENT_NOTE=P| ace next to C7345
T, 8% VITGND _ THRM PAD G\D
2 X8R CERM o o o PLACEMENT_NOTE=P| ace next to Q7335 XVWS§35 =
DDRREG CSGND MDDRIIQ\JEG CSGND) 15452 NO STUFF
NERECR-W BFHES: 1 T
, Eﬂ Rthk&:WBﬁEg: iflv fm
(DDRREG FB)
XWr'300 -
o) Vout = 0.75V * (1 + Ra / RD) |inang
1 105. oK
ey
2402
D DDRREG S <Rb>

VOLTAGE=0V

M NERESR -V BHFES: ?7 in

1.5V DDR3 Supply

SYNC_MASTER=K19_M.B

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

SYNC_DATE=02/ 04/ 2009

| 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 NUMBER REV.
D 051- 7903 A
@ APPLE | NC. e - =
NoRE 63 83

2

1




ot a4 22 21 7 s PPVCORE_SO_MCP1 [71 2

PLACE XW NEAR

fes PV

s MCPCORESO_ | MON

5V_SO0_MCPREG VI N

73 63 62 60 59 45 44 35 7 6 PPBUS

G3H

‘O TAGE:

NRE W BrEs |3 o

2

20 Wy MCP_VI D<0>

20 [T MCP_VI D<1>

5%
ot R79

20 oy MCP_VI D<2>

R7592
1,0

2

R75611
1

o4 s 22 21 7 « PPVCORE _SO0_MCP

XW 562
S

1 SL6263D‘§

o
%
¢ om AL

MCPCORESO_ GOS0

MCPCORESO_OS1

o rmy_ MOPCORESO_E

MCPCORESO_VSEN

MCPCORESO_RTN

E_NCP
QEELTD CLOSEST

oM T
XW 563
S\

W (W [N [N N[N NN |w
s 0@ |N[O|0N|W [N o |0k

MCPCORESO_ VW

MCPCORESO_ VO

( MCPCORESO_L GATE)

MCPCORESO LT

D 0.
N-NECK-W DTH=0'
GATENCDE-TRUE

DI DT=TRUE

CRI TI CAL

N Y o727
68UF

20%

60

CRLTI CAL
L7560

10¥V

3

1. 0UH 17A- 5M OHM

L
CORE_SNUBBER

(MCPCORESO_VO)

MAX CURRENT: 15.5A
(Q7560 Limit)

CRI TI CAL
R7525
0. 99
oA
R
W ; 4
C756
10

MCPCORESO_ COVP

MCPCORESO_ OCSET

MCPCORESO_FB

MCPCORESO_| SP

MCPCORESO_ VDI

Cr75761
0. 1UF

GND_MCPCORESO_AGND
VOCTAGE=0V
M NekEtR-W BFHES: 8RR

1
5
2 -
1)]2 IR7576|
85.08!
16w
7577583 ZYE'ZLF
133k,
’—/\/l\o/\/ T ES0_COVP)
[
402
L,- _N/ bCPgEFmiFB)
Rr 560PF
1 MCPCORESO_ VDI FL ¢ 2
AN — T

(MCPCORESO_VDI FF)

MCPCORESO_1 SN

MCPCORESO_ | COWP

Low
2402
R7500
1,390,  MePoorESsO I SP_H
1%
6
i
(MCPCORESO | SN)
1 1C7575
4R775(J)?<5 ——4/PF
2 5%

(IMCPCORESQ_| CQVP)

VI D<2: 0>| VOLTAGE
000 1. 05V
001 1. 00V
010 0. 95V
011 0. 90V
100 0. 85V
101 0. 80V
110 0. 75V
111 0. 70V

) [+

PPVCORE SO0_MCP 672122 44 64
f = 300 kHz
1 S;IE;I—IG?L CRI TI CAL
WA .1 C7568
T 20% ——270UF
2 2% T, 89*
CASE- B4- SM 2 TANT
CASE- B4- SM
G285
9
-
202

MCP CORE REGULATOR

SYNC_MASTER=K19_M.B

SYNC_DATE=02/ 03/ 2009

NOTI CE OF PROPRI ETARY PROPERTY

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

PLE COVKK%TER' INC. THE POSSESSOR

AGREES o THe L On
| 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 NUMBER REV.
D 051- 7903 A
@ APPLE | NC. SCACE =T o3
NRE 64 83

2

1




68 67 64 61 49 47 42 37_7 &
72 70

PP5V_S0

6145 7 _PPBUS_CPU | WP_| SNS

CRI TI CAL
C7690L L C7695

PP1V05_S0

&5

3 16 17 19 21
7

U
% CRI TI CAL
2
CRSETE Ti%ﬁl %gg 1 Q7660
Fovs9600s P [ F P
M.P
V_S0 CPUVTTSO V5FI LT
Rﬁ] EHVE% VBHES g R7 262 Kl
= C7601 1 N 5 1| C7600 oL
22— B Y
1T V5FI LT V5DRV - 18 102,
B8 2 CRITI CAL -
TP55%7600 N14
o oy CPUVTTS0_EN 1]en psv A T2 | CPUVTTSO_TON Cresor
WY
o 66 o4 62 40 20 oy ALL_SYS_PWRGD 6 |pcoo vest| 14| CPUVTTSO_VBST TR BES sty eoXe 2
(=PPCPWTT_S0_REG) 3 vout DRVH_13 CPUVTTSO DRVH M NoNECKZW DTH=0.
e N RERERR-WBTHER. 5\ o or=Trle
CPUVTTSO_VFB 5 vFB Ll12 | CPUVITSO_LL ENECKT .
SW TCH_NODE=TRUE M N RN WBIES 51 oor=rrte
CPUVTTSO_TRI P 11 TR P orvLl 9 CPUVTTSO DRVL M NZNECKZW DTH=0
G\D THRM PAD PGND CATENODESTRUE M N-RESR-W BFES: SW DioT-TRUE
| ur( |
'R7685
80. 87K >
6w XWZ 600
-2LF SM
2 14582 (G\D)

CPUVTTSO _SGND

LITNE_W DTHE
\%‘%AE?C DTH=8 gnm

(CPUVTTSO_VEB)

Vout = 0.75V * (1 + Ra / Rb)

(=PPCPUVTT_SO_REG)

PLACEMENT_NOTE=P| ace XW/665 next to L7660

Vout = 1.052V
8A max out put
(Q7660 limt?)
f = 360 kHz

1.

M9 differences fromlast sync on 12/03/07 to T18 M.B:
Ti ed THERVAL_PAD to PGND. GND and THERMAL_PAD di sconnect ed.

CPU VTT Power Supply

SYNC_MASTER=( K19_M.B)

SYNC_DATE=( 12/ 05/ 2008)

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 NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 65 83

1




1.8V SO SW TCHER

82 72 71 69 68 67 66 61 58 57
26,23.22,21 20 18 171277 &

PP3V3_S0

53745747746 45 43 41’37

C7760 *

603 s _P1V8S0_EN

MCP 1. 05V S5 (AUXC) SUPPLY

PP3V3 S5

3532 28,24 22 21 19 17 7 6

8277165 65 67 62 52 4

o7 Ty PM @ P1V05S5 EN
« _P1VO5_S5_PGOOD

VOUT

| CRITICAL
CRI Tl CAL
L7760
T%ZJZQQZ 10UH 0. 55A° 330MDHM
ol S5 PCAAO318- SM MAX CURRENT = 200MA
3|EN SWe P1V8S0O SW 1 Ty 2 PP1V8_S0 67 17 23 53
D OTTRE
G\D i
7 Cc7762 1
10uF
e
R7743
BT BT T PP3V3 SO 1,100 , PP3V3_S0_MCP_PLL_VLDO BI AS
LDO_YES M p¥ LDO_NO
C7740 1| LDO YES R7745
1Ue 1047 1 13,32 31 30 0.7 s PPLVOS_S0 1,00 2
0y TEREY A
' 8w
LoYEs  \VOUT = 0.8V * (1 + RA/ RB) “2" | PP1VOS_SO_MCP PLL_UF
<
L CRI TI CAL
- BT AS R7744 Vout = 1.05V
82 68 67 37 22 15 11 10 7 6 PPlVS—SO 1 ino QuTo 9 PPlVQS SO—NCP—PLL—UF—LII) 1 0 2 MAX CURRENT = 0. 5A
T 2)m oun| 10 ] e <Ra> 5%
TPs74701 g =i ‘R7746 WY
1
C7714;l:,, 5 |en Fel 8 15, 37K 1 C7742 LDO_YES
LDO_YES féﬁ’; u7740 o — A%
. YES ery PLVO5S0_LDO SS , | o 3 P1V0SSO LDO FB [PTDO YES o §%§
C7743 1 @0 T Pag <Rb> LDO_YES
0. 0022UF = ‘R7747
877 © . . 42K
CRI Tl CAL oy iew
1 402
CZgL?J;?O LDO_YES LDO YES
T 1 4
M =
05 = R7748
= PP1V05S0_PGOCD 1A P 2 ALL_SYS PWRGD 20 40 62 64 65 07
5%
a4 CRI TI CAL Wity
L777
LIJS7L870£BO O 25A LDO_YES
DEN I HLPlGlSBZ- SM
2en ORITICAL |48 1V05S5_ SW VY L2 = S PP1VO5 S5 -~
3| 6 1 -
PoR w6 _1V05S5_FB  ~77761 R|7aa780 Vout = 1.05V
sk P RSI|S 47':’@):: 255K CRI TI CAL MAX CURRENT = 0. 8A
QD _THM PAD CAEOQ"Z ) %?E}é" 1 C7L7JF71 FREQ = 1. 6MZ
= i
| R7781 v
806K
6
T ] e
= 0.8V* (1 + RA/ RB) =

M SC POWER SUPPLI ES
SYNC_MASTER=K24_M.B SYNC_DATE=02/ 25/ 2009
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 NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 66 83

2

1




3.3V 1. 05V S5 ENABLE

R7802 Power Control Signals
100K
PP3VA2_ GaH 2 1 . . PM G2 P3V3Ss ENL  —— PM G2 P3V3Ss EN L
42 4140 3884 5120, 7 6 e e o ©z o7 3.3V_S0, 1.8V_SO ENABLE
5% .
ey NO STUEF state SMC_PM_G2_ENABLE PM SLP_S4_L PM SLP_S3_L MCPDDR, CPUVTT, MCPCORESO ENABLE
402 1.C7802 1.5V SO AND 1.05V SO ENABLE
0. 068UF Run (S0) 1 1
Qr800 10
sswKisFY - D3 2 o Sleep (S3) 1 1 0
SOD- VESM HF 40z
62 40 8 6 Soft-Off (S5) 1 0 0
= Battery Off (G3Hot) 0 0 0
1|67 sl;
R7801
2 51K 1PM G _P1VO5S5_EN
e _EN — M G2 P1VOSSS E
TeRRSETRE OO o 67
50
— — 1/16W
Vo5 1 c7801
0. 47UF
o e
Cerun x5R
0z (PM_SLP_S3_L) R71§059
7140 35 32 20 6 [T PMSLP S3 L 2 ) o8 67 41
= 5%
1 row
WE-LF —— PMSLP S3 L _BUF oD 44 7 68
R7879" N R7880 , R7881 , R7882 ,| R7883 ~ grssa e [QOry 44 67 68
100K o o % % 5%
1/ 16w 1/ 16w 1/ 16w 1/ 16w
S3 ENABLE 11w o 16w o 16w o 16w View
1/ 16W 402 402 402 402 M-
VL N Y5k 3 %3k 5 6 N Yok L
R7813 w0z , 3 s
68K
43 42 41 40 38 24 21 20 7 ¢ PP3VA2_G3H 2 1
3468"58%3 85
P Q7813 o8
Mo L D|3 sswekisFv 7 62 PM SLP_S3 L INVERT —— PM SLP S3 L INVER@ 62 67 = 67P3V3S0 EN P3V3S0 EN [T 67 68
402 SO VESM HE MAKE_BASE=TRUE - MAKE_BASE=TRUE -
STUF)
1 67 664 P1VBSO EN —— P1Vv8S0_EN
s [y B L | oo o _ o e
10% 68 67 o MCPDDR EN —— MCOPDDR EN 67 68
5 v IMAKE_BASE=TRUE — o>
1 1|6 Siz o 67 654 CPUVTTSO EN ——  CPWVITSO_EN 65 67
R7810 (PM_S4_STATE_L) B e BASE- TR = g
100K — —
oy —_ 67 644 MCPCORESO EN —— MCPCORESO_EN 64 67
11w = = VAKE_BASE-TRUE — oo
MF-LF -
NO STUFF
C7810 1 1 1
R7811 0. 470F C7880 Cc7881 C7882 1 c7884
5 1K K —— 0.47F  —— 0.47UF —— 0.47UF
YY) I Lo T T
21w cernaem Cerna o Cerma o o
cemaxsR =
o7 ‘
63 DDRREG_EN DDRREG _EN 63 67
VARE PASETROE 4
DDRREG _EN 63 67 =
hogivs
R7812 0. 47UF
o
1|2 VOLTAGE MONI TOR
M Rl
et oo ==
cemaxR =
43 42 a1 40 38,24 21 20 7 6 PPIVAZ GIH
68 67 P3V3S3_EN
TRREBASETROE = e EN @D ©7 o8
35 32 28 24 22 21 19 17 7 6 PP3V3 S6
03277° 6363268 6375345 6
C7840 1
1
0. 1uf R7840
v o 100K
cE 5%
402 1/ 16W
s
6 = 9402
SISENSE  |J784(0 RESET* oL RSVMRST_PWRED _ 40
TPS3808G33DBVRGA
3.3V 1.05V AND 1.5V SO RAILS MONITOR CIRCUI T RS0 e e o o aler SOT23-6 e 3 P1VOS_S5_PGOCD g5
" aD TPSIB08 MR HAS | NTERAL PULLLP
R7870 [N
10K
19 Cc7841
i 0. 001UF —— =
B 20% -
OTHER SO RAI LS PGOOD e 2
PP3V3_VVON_VDD .
3535231 sa 57 ¢ =
[~ 1 rrg71 |55 58 59 85 58 37 82 9% ePava so
C7870 a7°480 054430015 3471 B
vob 0. uF
ur870 =
| SL880421 RTEZ| 02
3
o BBB NG G 5 eeave o 3 o 1 R7820
57055 45 47 48 45 43 4137 3 V2MON M52 NC 1 10K
82 68 66 37 22 15 11 10 7 5 FPLYSSO 5 |vaMoN = 11w
e 10 17 16 13 12 11 10 o 5 o PPLVOS_SO 6 [vamon RST* |8 67 65 65 64 62 40 24 ALL_SYS_PWRD i
36'8516:1%%25 &2
GND THRM_PAD
< o .
Unused PGOOD si gnal POVNER SEQUENCI NG
67 66 65 64 62 40 24| ALL_SYS PWRGD
[RAL - 67 63_TP_DDRREG PGOOD — TP_DDRREG PGOOD 63 67 SYNC_MASTER=K24_M_.B SYNC_DATE=02/ 05/ 2009
VAKE_BASE-TRUE —
67 66 65 64 62 40 24 [TRT) ALL_SYS PVRGD — NOTI CE OF PROPRI ETARY PROPERTY
@"Ngj ?fé“,&g ‘,2 2. geev THE_| NFORVATI ON CONTAI NED HEREI N | S THE_PROPRI ETARY
VANON THRESHOLD 13 0. 6V 67 66 65 64 62 40 24 [TRY AL SYS PVRGD — PROPERTY CF APPLE COMPUTER I NC. THE PCSSESSCR
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
67 66 65 64 62 40 24 [TT) ALL_SYS PWRGD — Il NOT TO REPRODUCE OR COPY I T
ALL_SYS_PWRGD @uao 62 64 65 66 67 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
VK BASE=TRE
= ((SOPGOOD PWROK) — SI'ZE | DRAW NG NUVBER REV.
D 051- 7903 A
APPLE | NC. SCACE =T =
NONE 67 83

1




1.5V SO FET
3.3V S3 FET (1.5V SO FET FOR DDR3 MEM MCP79 AND CPU)
CRI TI CAL
Q7910 6320 27 20 7 5_PPLV5 S3
Bt 3.3V S3 FET 9 ORI TI CAL
08,6 52 42 35 o o PPava_s3 6720 25 29 30 43 38 50
3%13%92?!757 57 6 901
D . . MOSFET FDOS38P b %()\DFN VE
R7912" C7911 - \;i':f:t—' CHANNEL P- TYPE ngl%% R E i NaL8
10K 0. 033UF RDS( ON) 48 nChm @. 5V C e —— 4 9
ysow o ceRv 2 6 Pl1V: KELVI N [ (510]
s 7910 LOADI NG 0.182 A (EDP) 55 51 40 41 39 38 37 29,0 7 ¢ PPV S3 R7901 02 g 550
: R7910 o O1uF 1 AN 2 MCPDDR SS . # 2
P3VaS3_EN L Wiy P3Vass_ss ' } } : “S’?‘é’ 7 [1]2]3 ‘5 g
o o R7903! Mos Q7971 P1V5_S0_SENSE oo
uow SSMBNL5FEAPE
Sggszg)s, ol a 1OOK wsiJ PP1V5_S0 67 10 11 15 22 37 66 67 82
116w
JU E ik,
—{ 2 |G + C7903
M ATES & '068UF 1.5V SO FET
] Dt MCPDDR EN L 1 P iow
1[G7"'s s 2 Cerm MOSFET Rone SenseFET
67| P3V3S3_EN 2 ’blplf\é\/ 402
B :
971 /b s CHANNEL N TYPE
SSW%FEAPE = MCPDDR EN L _RC
kH RDS( ON) 6.3 nOHM @. 5V VGS
= H LOADI NG 5A (EDP)
M
s[c7 s 2
MCPDDR _EN
3.3V SO FET ooy ||
CRI TI CAL
C Q7930
X505 G
49,5, oo s o g mws R ey 20 FET
$:%50%%,42 80 ”
BHEBEHEG . <« Soo{w MOSFET FDOB06P
lé l hal CHANNEL P- TYPE
R7932: C7931 : -
100K 0. 033UF o RDS( ON) 26 MOHM @. 5V
wiew o, B
s o LOADI NG 1.431 A (EDP)
C7930
RZ%(?;O 0. 01UF
P3V3S0_EN L 1 2 . P3V3S0_SS : } } 2
Q7905 o o
SSMBK15FV D|3 102
sovesure |
=
1 MCP79 DDRVIT FET
Nt
16" s
o [Iy—_Pavese en
MCP79 DDR PAD LEAKAGE |'S HI GH ENOUGH THAT
NVI DI A RECOMVENDS UNPOAERI NG DURI NG SLEEP.
€ I'N ORDER TO SUPPCRT UNPOVERI NG RAI L, HARDWARE
N MUST GUARANTEE MEM CKE SI GNALS ARE LOW
BEFORE RAIL |'S TURNED OFF, AND REMAINS LOW
UNTI L AFTER RAIL TURNS BACK ON OR DI MVB
WLL EXI T SELF- REFRESH PREMATURELY.
B MEM VTT_EN OUTPUT FROM MCP79 USED TO ENABLE CLAVP
5.0V SO FET ON VTT RAIL, WH CH PULLS ALL CKE SI GNALS
LOW THROUGH VTT TERM NATI ON RESI STORS.
CRI TI CAL
Q7940
TPCP8102 376S0778
23V1K-SM
5.0V SO FET
Ppsy S0 49 61,04 65 67 70 7
o8 03] 62°82%1290%4] §oS2 17 f Par t TPCP8102 R719075
1 PPOV7 DDRVTT 2 VITCLAMP L
J UIAAL Type P- Channel 63 27 26 7 6 _PPOV75 SO 1 CLAVP 90MA max | oad @0. 9V
N C7941 S 81nmW nax power
R7942 =0 S ro— Rds(on) | 14 nthm @. 5V e
N 5
| W Loading | 1.7 A (EDP) 53 51 40 41 30 95 57 29 5 7 5 _PP5V S8 OKT FROVI T18
I - C7940 ne Q7975 | oL
‘ R7940 0. OLUF R7976" SSVBNISFEAPE | |
povoso vt 00K Psvoso ss L 100K o
v ‘ ‘ 5%
1110w
wow o M LF e
Q7945 v Lo 402 , 2|G ST
SSMBK15FV }_D< 3 VITCLAMP_EN
kh
H Q7975 |0l 976
” SSVBNISFEAPE | |- OCZ(?JUE ME
1 . -
T 67 s ] s PONER FETS
o7 a1 TR S,
A S G s 402 SYNC_NMASTER=K24_M.B SYNC_DATE=03/ 12/ 2009
5 4
= e MEM VTT EN NOTI CE OF PROPRI ETARY PROPERTY
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
_ APPLE COVPUTEF I'NC. THE POSSESSOR
= AG?EES 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
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
Ci} APPLE | NC. SCACE =T o3
NONE 68 83

6 5 4 3 | 2 1




35 32 28 24 22 21 10 17 7 5 PP3V3_S5

LCD (LVDS)

| NTERFACE

PP3V3

82°71 65 67 66 62 52 42 36

109012

UF
{

17

17

17

17

BEBRYED R, PP3V3_SO

53748747746 45 43 41

N_LI'NE_WDT]

VLN W BTHES:

CRI TI CAL
FERR- 250- OHM

CRI TI CAL

J9000
2047;-&4&5- 11

1
RO0O10* PP3V3 SW LCD 2
100K pul | -ups are for 6
no-panel case (devel oprent) 101%§) \Rﬂa_rﬁé\:'gg%éﬂtﬁg gsmnan 3
Panel has 2K pul | - ups M:thgv e 4
2 5
s LVDS DDC_CLK g ©
05 _LVDS DDC DATA =
+ s LVDS_CONN_A DATA N<O> E
. s LVDS CONN_A_DATA_P<0> 9
10|
. LVDS _CONN A DATA N<1> FEI
s s LVDS CONN A DATA P<1> 12|
CRI Tl iAL =
90- bg QOI\/A s« LVDS_CONN_A DATA N<2> 14
REALS .« LVDS_CONN_A_DATA_P<2> 15
.LVDS CONN A CLK N 4 (Y Y Y 3 16
[— 26 LVDS CONN A CLK F N 17
L LVDS CONN A CLK P_1 (Y Y Y\ 2 ‘ 22 LVDS CONN A CLK_F P 12
Pl ace close to the connector .o LVDS CONN B DATA N<O> 20
s s LVDS CONN B DATA P<0> 21l 2
22|
s s LVDS CONN B DATA N<1> 23]
. LVDS CONN B_DATA P<1> 24
| T| CAL -
90- OMA . LVDS _CONN B_DATA N<2> 26
ial® 2« LVDS CONN B DATA P<2> | 27
.LVDS CONN B CLK N 4 (Y Y 3 28
[— 226 LVDS CONN B CLK F N 29
22 LVDS CONN B CLK_F P 30
,LVDS CONN B CLK P _1 (Y Y Y\ 2 ‘ D RS 5o
Place close to the connector a2 LED RETURN 5 32
a7 s LED RETURN 4 33
a2 s LED RETURN 3 34
a7 s LED RETURN 2 35
7o 7o o LED_RETURN 1 36 518S0651
37|
NC 38
I 39
1472 6 _PPVOUT_SO_LCDBKLT 1 40

LVDS Di spl ay Connect or

SYNC_MASTER=K19_M.B

SYNC_DATE=02/ 05/ 200!

PROPERTY OF
AGREES TO THE

FOoLLOA

| 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_H

EREIN | S THE PROPRI ETARY
APPLE COVKK%TER' 1

NC.  THE POSSESS

OR

APPLE | NC.

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
SCALE SHT oF
NONE 69 83

2

1




w

DP_AUX_CH C_N

82 71

82 71

or sinks which do bot
external adapter for
AUX CH has 100K pul |

DP_AUX CH C P

E)

300 C9300
0. 1UF
DP_I G_DDC_DATA L33 7 1% = DP_AUX_CH_SW.N
J ]
5% |
oy i
402 X5R
Display Port Interoperability spec says that sources 402
h DP and DVI nust depend on the
pull ups on DDC lines (since DP
up/ down on the M.B)..
DP_I| G DDC_CLK REE O 1 . DP_AUX_CH_SW P
s I
5%
1/716W 10%
Vo5 85
S ~ L=DP*AU§IC'(_3'NAF\LEINDDEL=DP AUXCH_FET
5,0, | Q@300 D,
MEN15FEAPE SSMBEN15FEAPE
> | Scrsea sorse3 | Kb
— =
S G|s 2 GDNM S
DP_I G AUX_CH P
7 CEry
DP_I G AUX_CH N
7 1 B
wor iy 2 VS0
11 302
R9306* 6w
1K 402"
5%
1/ 16W
SLE
402,
DDC_CA DET_LS5V_L
301
3D gl\/BKlSFV
SOD- VESM HF
51S T g1
DP_CA_DET -
g

70

70

70

71

71

17 70 71 82

=MCP HDM TXC P — DP M P<3> n
=MCP HDM TXC N — DP M N<3> VAKE_BASESTRUE
= HDM _TXD P<0> — DP M P<2> MAKE_BASESTRUE
= HDM TXD N<O> — DP M N<2> VAKE_BASESTRUE
=l HDM _TXD_P<1> — DP M_P<l> MAKE_BASE=TRUE
= HDM _TXD N<1> — DP M N<1> VAKE_BASESTRUE
DP M. P<0> — DP M P<0> VAKE_BASETTROE
DP M. NeO> — b M 0> WARE_BASE=TRUE
oP HPD — P PD WAKE_BASESTRUE |
DP 1 G DDC GLK — e iGgDDcak MR BASETRE,
DP | G DDC DATA — oo rocpara WARE_BASE=TRUE

MAKE_BASE=TRUE

70 71 82

DI SPLAYPORT SUPPORT

SYNC_MASTER=K24_M.B

SYNC_DATE=12/ 19/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PLE CO\/KE’TER

PROPERTY OF AP
AGREES TO THE FOLLOA
| TO MAINTAIN THE DOCUMENT

Il NOT TO REPRODUCE OR COPY I T
Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

INC. THE POSSESSOR

I N CONFI DENCE

<) APPLE | NC.

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
SCALE SHT oF
NONE 70 83

2

1




Port Power Switch

CRI Tl CAL
DP_ESD
DP_ESD _
_ CRI TI CAL
CRI Tl CAL
D 80 RS D9410
52 20.24.22.31 30 377 2 PP3V3_S5 5 our 1 PP3V3_S0_DPI LI M RCLAMP0524P
nerene PM SLP_S3_L VRN BTFES: 28] MM L9400 R Opea 4P SLP2510P8
67 40 35 32 20 6 [Ty (R OS5 4 len o3 TP_DPPWR OC WHTAEERSWD FERR- 120- OHW+ 3A
a0 . 1YY Y2 PP3V3 SO _DPPWR o Lo
0603 N 5 4
1 C9400 Vi XES‘:%%\?TH: . GIN(C; IN27 [ 9INC NG00
D1UF 0 2
9480 Co481 il * o5 3
1 1 3|
100F —— —— g 1UF Cg418§:7 | %?486
6 5 5 g Y =
i . W Tl | L
402 =
1 R9420!
= 100K
Wil
402 NO STUFF
’ RE4JOO 0 L 2 L6W M--LF 402
NO FF "™ )
NO STUFF RI430 o 1 2
RO401 o0 > Lk abp 5% |1/ 16W MF-LF 402
CRI TI CAL NO'STUFF ™ r
HDM _CEC 4 é/% pe 17Ie
J9400 Ro%#31 % 16W MELE 402
RO403 o NO STUFF DSPLYPRT- MD7- 1
2 F- RT- THSM
c 030 _tanE o et s . 12 FE 800
41 0 BOT ROW TOP ROW w 1 TOMLZ10- 4SM,
1R9425 R9413 L 2511/ 16W ME-LF 402 TH PINS SM PI NS E:Z & (IJ\I(D\H Zzgz AN 2o DP_M._C P<0>C9410 1 Hw—mmmz—@lm M P50 170 82
2 1 82 — — 0. 1uF
R 4 HOT_PLUG DETECT  GN\D ‘ F 4
/46 12: PO% 4LOCONIGL  M_LANEOPO-2 12- (BT—(M)/& %%)NA ZOYYYNE = DP_M._C N<0> (9411 }%UWW@—@” o
16w TCML210- 4SM 6 5 TCML210- 4SM 0. 1uF‘ g
2402 DP M. P<3> C9414 1||2 DP M _C P<3> Yoy, s DP_M__CONN_P<3> s O @ M-_LANEONO - DP_M._CONY Pgl> 1 Yoy 4 DP M_C P<1> (9412 1 DP_ M. _P<1l>
82 70 [T 5 82 GN\D G\D = 82 6 5 70 82
0. 1uF| = 10] OM_LANESP . Lane1p Ol @ ) 0. 1uF |
= wepgm DP M N<3> C9415 1)|2.,DP M_C N<3> L3 L2 &2 DP_M._CONN_N<3> 2] O IaEN oI | e DR M._oQWN Neg> 2 vy y s | FERARZ L ‘ = DP_ M _CN<1> C9413 1j[2 DP M N<I> e
0. 1uF | [T0% 14| Sap T ano |2 1TOMEZL0; ASM, 0 1ur!l7o%
o2 gy DP_AUX_CH C P 16| SAX 0P m. LANE2P O 15 2 DP_M._CONN P<2> U = DP_M_C P<2> C9416 1} 2w DB M P<o> 7002
18| 5 AUX_CHN M. LANE2 17 — 0. 1uF
o ooy DP_AUX_CH C N 20 Cop pvr il 0 ¢ DP_M__CONN_N<2> 2 Y2 2DP M. _C N2> COALT7 1112 0P M. N2> (o
DP_ESD h 0. 1uF g
ol ool PP3V: —
3 3V3_S0 ; CRI TI CAL SHI ELD PI NS
R9443 1 D9411 22| 21
100K RO442 RCLANMPO524P RO402 | p NO STUFF
M:lg'\év 2% R94211 SLP2510P8 W—Fﬁbﬁ/lsw ME-LF 402
7 16W NO'STUF
402 = 100K R94i32
DP_CA_DET 2 402, 3% VR VYV —
70 (OO} M:zltbgv 2o 11 o 6W M--LF 402
6 2 9INC NC|10
440 /5
i DP_ESD
2N7002EW X- L —
002N XS Bl.)2 opoca Dl L 0 = 8 = CRI TI CAL DP_ESD
5 o L 3 D9400 CRI Tl CAL
1 3 RCLAMPQ504F D9411
440 /5 SC70-6-1 RCLAMPO524P
B 2N7002 %S = = o SLP2510P8
DP_CA DET, Q 1
7l =3
DP to DVI/HDM
5 4
4 R94221 Cabl e Adapt er 2 D 5 GIN(C:) IN27
(CA) has 100k
Q440 nust have Drain to Gate | eakage of <500nA and Gate tp Source resistance of >5Mohm Nélgw pull-up to DP_PWR 3 4 g
4 2o 3
o a8 %0 1 PP3VS_ SO )
? R9445! 1
10K R941%4
iy e
4025 b5,
10 17 oo DP_HPD
6
4
ZWOOZ% b Q
SoT- 3 S}lc/2 DP_HPD L 0
1 3
441 o .
2N7002DW X G ) Di spl ayPort Connect or
s, ||c/5 DP_HPD Q A
A r SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
4 RO423t| T souwee met el NOTI CE OF PROPRI ETARY PROPERTY
own HED | nput wit
10%&7 greater than or equal THE | NFCRNATI ON CONTAI NED HEREI N 1S THE PROPRI ETARY
M:_l }év PROPERT' APPLE COVPUTES I NC. THE POSSESSOR
452 to 100K (DPv1.1a) AGREES TO THE FOLLOW NG
2 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
- Il NOT TO REPRODUCE OR COPY I T
- — 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

ST ZE | DRAW NG NUVBER REV.

D 051- 7903 A
@ APPLE | NC. e - =

NONE 71 83

8 7 6 5 4 3 | 2 1
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*L9701, D9701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.
* PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSS| BLE.
* LVDS_| G_BKL_PWV SHOULD BE AWAY FROM BOOST Cl RCUI T

BKL_VLDO EN L

CRI TI CAL
701
NT?IIBlSSC
SOT- 563- HF
6
PP5V_S0 0,7 97 42 47 19 01 o8 05 07 o0
BKLT_EN 2
M N_LI NE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MV
VOLTAGE=5V IRO702
00
2402 CE'9T7' g‘_{'- CRI TI CAL
3:“%320 22UH 2. B5A Qg‘]gél
7 PPBUS_SO_LCDBKLT_PWR 1 52 CRTICAL PPVIN BKL 1 (Y YY) 2 PPBUS SO L%aKLT PWR SW 1 m 2 PPVOUT sg L@Eﬁ% L
X721 o X722 LC9712 LC9713 PReREERGY Bﬁg?ﬁ%ﬁl"‘s"@_ Y A %5 TG 37 RB160M 60G PERCREERGH BTHE8: 37
s s vl o U Vo TGRSR 1C9796 |1C9799 |1 C9797
v v L 2%0pF L 27 2UF L 272UF
) : 2 &t 2 %5 0, LW T ;g% T ;g%
3 Dlﬁ‘év P EQCERM 1210 1210
o5 con | SNS_LCDBKLT_P . 6
o251 coon | SNS_LCDBKLT_N = -
« BKL_VLDO 3 =
S8 8058087, PP3V3_SO . §
RO716" 2
100K 1C9714 |1 C9710 |*C9711 ~ o lR
13V OIUF - %LJF ? L UFo ]| QERTICAL
M:th 3 T, a% 5 % T 0% Tvooo wvLbo Vit
2 M XoR XOR
555 805 1 535 u9701
‘ Y
-
A ot B o
| F_SEL=1 FOR SMBUS,, &% 5 < 21 R?J %7
R As B F 110.2, LED RETURN 1 e
402 20ppr O oury[12 ¢ BKL_I SENL \ o 1% M NERESR-W BFHES: 30"
=L - M NERESR-WBFEES: B0 M2V
= BKL_I F_SEL 3 F_sEL cur2[13 s BKL | SEN2 =NECR™ c200mm o TE
MCP. 0
78 59 43 20 _SNVBUS, 1ReIA53 1 2 N Le—a07— BKL SCL 10sak OMT oral14 . BKL | SENG RO718
BKL_SDA Hisoa aure 16 o BKL_| SENA N LINE_W DTFE e AN2 LED RETURN_ 2 N LINE_W DTFE D o oo
1ossaaz0 SVBUS MCP_IRBAIBY 0 1 - LVDS_BKL_PWW RC 2pvm ours|17 o BKL_I SEN5 M REREGRW BTS20, 6% M RERECRW BFHES: 20™m
5 = 402
TP_BKL_FAULT 7 18 . BKL_| SENG
R9731 FAULT QuT6| R9719
122 _PPBUS SO_LCDBKLT PWR ‘ ‘ » BKLT_EN 4len ut7| 19 N 1102, LED RETURN 3
801K ? e — - - D
O NO STUFF - M N-RER-WBTHES: 30 TIFSQNW M NERERR-W BFFES: 30
Wi |1Co723| RO715 I
GFF <390 85 8 THY ROY2
2 gg{ 4&5?}4’ SerEl ' 110.2, LED_RETURN 4 D © o
MNERERR-WETHES: 30" 1JFsc\),.vl% M NERERR-W BFFES: 30"
= = 402
R9721
R9304 110.2, LED RETURN 5 D ¢ o 7
7a 70 170 oy LCD_BKLT_PWWM 1 2 = M NRER-WEHES: 20 1JFsc\),.vl% M NERESR-W BFHES: 30"
b STUFF 42
ks L9704 XVg710 R9722
R9704 SHOULD BE 47K | F RC FILTER | S USED 33PF BKL SGAD 1 2 110.2, LED RETURN 6 -
2 M = NE 5 . NE_ D
g PLACE XWO700 CLOSE TO C9712 AND C9713 M RtHECE*W B:H:ES 30 m 1/. Q’Vln/ M RtHECE*W B:H:ES 30 m
= — 402
LCD BACKLI GHT DRI VER
SYNC_MASTER=K19_M.B SYNC_DATE=02/ 10/ 2009}
PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTI ON NOTI CE OF PROPRI ETARY PROPERTY
35352670 1 | C, LP8543, WHT LED BKLT, PROD o701 CRI TI CAL THE_LNFORVAT| ON CONTAINED HERELN | S, THE PROPR! ETARY
Kggs TO THE FOLLOWNG .
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
Cj} APPLE | NC. S— — -
NONE 72 83
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CRI TI CAL
06
FDCB638APZ_SBVS001 PPBUS SO LCDBKLT FET
SSOT6- HF
F9800 b MOSFET FDC638APZ
2avP- 32V b
64 63 62 60 59 45 44 35 7 6 [Ty PPBUS G3H : 2 PPBUS_SO_LCDBKLT_FUSED <~ CHANNEL P- TYPE
WAL\ W DT 4 WAL N W OTFR0. 4 mm l é
Ve - Ve 'Ro808 1 o802 * RDS(CN) 43 nthm @. 5V
301K LOADI NG 0.4 A (EDP)
s
PPBUS SO_LCDEKIT EN DIV

Q807
SSMBN15FEAPE
sors63
s PPBUS SO_LCDBKLT_PVR Fouis)
7317 8 [TN> LVDS BKL ON G M N_LI NE_W DTH=0. 4 mm 5
BKLT EN L M N NEGC W DTH-0. 25 1
VO TAGE- 12, 6V
Q807
SSMBN15FEAPE
sors63
2
20 TRy BKLT PLT RST L

LVDS BKL_ON
LCD BKLT PWV

8 17 73

817 72 74

MCP HAS | NTERNAL 10K PULL-UP FOR THESE SI GNALS

LCD Backl i ght

SYNC_MASTER=K24_M.B

Support

SYNC_DATE=03/ 16/ 2009
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 FOLLOAN NG
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Nl

NOT TO REPRODUCE OR COPY | T
N

NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

ST ZE | DRAW NG NUVBER

= :
7

051- 7903
<) APPLE | NC. e — =
NONE 73
6 S 4

83

2 1




BKLT_FS PLACEMENT_NOTE=PI ace near L9910

NO STUFF
CRI TI CAL
NO STUFF N_LI NE_W DTH= L9910 CRI Tl CAL
RO901 PLRREERGY BIFES: 36" 10U 2. 1A 991
- _PPVI N _BKL 110 2 PPVI N_BKL_U9900, 1YY Y L2 _, PPVOUT SO LCDBKLT SW_ 1 2 Pﬁ\(lo,L\‘JETWquHl_gchNﬁLT o 5100 72
5% BKLT_FS | HLP2020BZ11- SM BHHE BKLT FS | BKLT FS | BKLT FS RECK-W DTH=0" 375 "MV
Wl RTCAGeg1g i BRLTFS TR e RB1L60M 60 1 C9915 |1 C9916 |2 CI9917 Hibsesly
805 10U lRé)930 f = 600KkHz ——2. 2UF ——2 2UF 200PF
PLACENENT_NOTEs: P 19 = 2 W 2 B8 2 by
- = 805 Ly 1210 1210 1206
Pl ace near L9910 & pinl of UW9900 402 (PGND)
(C9910- C9911) LcoBkLT Wi
| MRS BTHES: 3 M . ) . h )
BKLT FS N WF: C9911 and C9917 not in ref schematic.
1C9911 PP2V5 SO LCDBKLT 20 | ypoy 4
0. 1UF swe| 3
i K
2 85 PP5V5_SO LCDBKLT 23 | voe2 vour| 24 NO ST2U]F_F NO S%UFF NO ST2UFF PLACEMENT_NOTES:
1 1 1 —_———————
BKLT_FS VAl TAGESS, 5V CNI?QI '?ITEJ;E %5—1':; 1 ?go%p L ?go%ps L ?go%FS Pl ace near U9900
900 1 1 C9901 BKLT_FS 19900 i T BR o 8%, o 8%, (C9921- C9926)
2208 gg./ﬂZUF A64s op = W (1 + Re/RD) LM 2 S 2 & 2 S
20V 267 = Vovp 1/ 16W
ol 2 [ 18 com e Vovp = 6 BV + - 0.55V WET | NG | NS | NSk,
ol 22 LCDBKLT OVP <Ra> 100PF —— 100PF —— 100PF —
58V 53V 3V
7372 17 0 iy LCD_BKLT _PWM 16 | pywm CERY cERy cERM R1909127
1 18 | yake | 7 BKL_MC CHL 149-2, LED RETURN 1 o 00 72
M NERESR-W BFFES: 30™n O Rl909128 M NERERR- WBHZE%T 5o, <0
6 | En el 8 BKL_MC CH ;s 1A LED RETURN 2 o oo 72
M FFEE& WB¥ES 30" S 11;@ Rl90919 M NERESR-W BHES: So"mn
MN Ifl(l:\EB\Alf IBTTE% 7 caw cB R9920 402 2 R'Eﬁp(\:l%E%UB?EIES 5, oo
] ) . mm
LCDBKLT | SET 15 || ser lgﬁl Eﬁb&ﬁ i 1102, 180 M|_ED RETURN 4
BKLT_FS 2w O N LT RE WDTRE M R9921 202 N_LTNE_W DTFE=] <A © 0 7
A1 M WNEWW DTH=8 gO mm 1/ 15“/‘;/ M N-NECK—W DTH=_8 gO mm
Rgg%?( o] 11 BKL i 2 | ED RETURN 5 e o 7
" o M NERERRS WBHZES 30" T R9922 MN-RELR-W BHIEB: 30"
1/16W o AW 10. 2
160 ol 12 BKL i 1 2 LED RETURN 6 a6 o 72
4022 M NERESR- WBHZES 30" ot M NEREER-W BFHHES: 30 ™
LCDBKLT_COMP_RC it
14
(B;‘E;LJ :F:-,S BKLB—&? . FaL| 14 LCDBKLT_FAI L Rgg\fgl
1 1 1
0. 0022UF 56PF —— g 606 THRM NO SRTQU?:Q% NOSTURE
88 sV ] /—— aa PAD 5% NONE
2 epu iy 2 wlolal ola] T Nave, X900
BRI ~ 402 , <Rb> SM
‘ D _LCDBKLT 1 2
| SET = 153mA / <Ri set> @I&;:'NEWB%S 5m
13.3 I nch Panel (9 LEDs per string)
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
11450298 1 RES, ML FI LM 1/ 16W 6. 65K, 1, 0402, SMD, LF R9910 ? LCD_13I NCH WF: Need 6.65K 0.1% resistor?
11450445 1 RES, ML FI LM 1/ 16W 226K, 1, 0402, SMD, LF R9916 ? LCD_13I NCH
Target: | SET = 23mA, OVP = 35V
Actual : | SET = 23mA, OVP = 35.2V
15.4 I nch Panel (10/11 LEDs per string)
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
11450298 1 RES, ML FI LM 1/ 16W 6. 65K, 1, 0402, SMD, LF R9910 ? LCD_151 NCH WF: Need 6.65K 0.1% resistor?
114S0438 1 RES, ML FI LM 1/ 16W 191K, 1, 0402, SMD, LF R9916 ? LCD_15I NCH
Target: |SET = 23mnA, OVP = 40V cD ; ; MC3
Actual : | SET = 23mA, OVP = 40.5V L Backlight Driver ( 4845)
. SYNC_MASTER=VEMURI _K191 SYNC_DATE=02/ 09/ 2009
17 I nch Panel (14 LEDs per string) T O O ProPR ETARY ProrERTY
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
114S0299 1 |RES MIL FILM 1/ 16W6. 81K 1, 0402, SMD, LF R9910 ? LCD 17INCH | We: Need 6.80K 0. 1% resi stor? ACREES o FHE ForLOA NG T | NG THE POSSESSR
11450428 1 RES, ML FI LM 1/ 16W 150K, 1, 0402, SMD, LF R9916 ? LCD_171 NCH |I| IZTM:'IOMRQPNRMTHE Dco?’\tl:EC:Tv I\NT e
Target: | SET = 22. 5mA, OvP = 50V 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Actual : | SET = 22.47mA, OVP = 49.8V
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. T — =
NOE 74 83

6 5 4 3 | 2 1
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FSB (Front-Side Bus) Constraints CPU / FSB 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 NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FSB * = = = = = =
SB_50S 50_OHM SE 50_OHM SE 50_OHM SE 50_OHM_SE STANDARD STANDARD - Esr oATA. . £srsos Esr oATA ESB D L<15. . 0> o
FSB_DSTB_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R [>FESB_DATA_GROUPO ESB_50S ESB_DATA FSB DI NV_L<0> 6913
" [ FESB_DSTBO ESB_DSTB 50S | ESB DSTR FSB _DSTB_L_P<0> 6913
Q ESB_DSTBO ESB_DSTB 50S | FSB DSTB ESB _DSTB_L_N<0> 6913
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 o] D - - - - - -
o FSB D L<31..16>
N _ _ [ ESB_DATA_GROUP1 ESB 50S ESB_DATA D 6913
FSB_DATA 2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ? o FoR DATA " Fem 208 Fen DATA FSE DINV L<1> o
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ > FSB DSTB1 ESB_DSTB 50S | ESB DSTRB FSB DSTB L_P<1> 6913
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g| |c>—eseosel ESB_DSTB_50S | ESB_DSTR FSB DSTB_L_N<1> °o
o
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? al = ESB_DATA_GROUP2 ESB_50S ESB_DATA FSB D L<47..32> oo
- = [ESB_DATA_GROUP2 ESB_50S ESB_DATA FSB DI NV_L<2> 5913
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ? é [ ESB _DSTB2 ESB_DSTB 50S | ESB DSTR FSB DSTB L_P<2> 6913
Al 4x/2x/1x FSB signals with inpedance requirenents are 50- ohm singl e- ended. al B2 ESB_DSTE? ESB_DSTB_50S 1 BSB DSTR ESB DSTB L N2> eow
FSB 4X signals / groups shown in signal table on right. ¢| |o—EsBparacaes ESB 505 ESB_DATA Egg BI I':'\</GE.<.34>18> s
Signals within each 4x group should be matched within 5 ps of strobe. - E:gi?ée aps anf_;gs = Fzsfim FSE DSTE L P<3s oo
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps. | — Pg— ESH_DSTE 5 ESH_DSTR ESE DSTB L N<3> eom
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | | EsBnsIE ESB_DSTB_50S | ESB_DSTR oo
DSTB# conpl enentary pairs are spaced normally and are NOT routed as differential pairs. o [ | CO—ESB_ADDR_GROUPO ESB 50S ESB_ADDR FSB_A L<16..3> 6913
FSB 2X signals / groups shown in signal table on right. NG| = Fiszg;R*DG?OPU F:B*‘r’gz ESB_ADDR Egg ;RE(SDTE«LLOS) s
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be matched +/- 300 ps. mS| B2 ESH_ADSTH ESAS ESB_ADSTE e
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. v @ [ESB_ADDR GROPL ESB 50S ESB_ADDR FSB_A L<35..17> 6913
FSB 1X signals shown in signal table on right. | | D> FSBADSTEL ESB 50S ESB_ADSTB FSB_ADSTB_L<1> 6o 1s
Signals within each 1x group should be nmatched to CPU cl ock, +0/-1000 mils. [ | CO>—EsBax ESB 50S ESB_1X FSB_ADS_L 6913
Desi gn Gui de reconmmends each strobe/signal group is routed on the sane | ayer. 0l |2 FzszRngL ESB 505 ESB1X Egg—ggg—t o
Intel Design Guide recomends FSB signals be routed only on internal |ayers. —| |[Co—EsEBRElL ESB_50S ESB1X 1
) ) © >—ESB_1X ESB_50S ESB_1X FSB BNR L 013
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. g, > FSB1X ESB_50S ESB_1X FSB_BPRI _L 013
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 R ESR 508 ESR 1X o m T 012
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 x| |ED—Eax ESA_505 ESA1X o
. . 5 [ESB_1X ESB_50S ESB 1X FSB_DRDY_ L 9 13
CPU Si gnal Constraints ol | = eseax Fsa_s0s ESE1x FSB_HIT L o
) O ESB_1X ESB_50S ESB 1X FSB_HI TM L 6913
PHYSI CAL_RULE_SET LAYER CA,&‘LEQ’YE%JTE M NIMUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP L | — ESB 1X ESB 50S ESB 1X FSB LOCK_L 6 913
CPU_50S E =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD O ESBECRRST L ESB 508 ESB_1X FSB_CPURST_L 01213
— FsB 1X ESB_50S ESB_1X ESB RS L<2..0> 013
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML = | > —EsBx ESB 50S ESB_1X FSB_TRDY_L 013
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing wthout specifying a target inpedance. [ CPU_ASYNC CPU_50S CPU_AGTL CPU_A20M L 513
S CPU_BSEL CcPU 508 CPU_AGTL CPU BSEL<2..0> 5o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > CPUFERR L CPU 50S CPU 8M | CPU FERR L 913
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? [ CRULASINC CPU 508 CPUAGTL CPU_| GNNE_L o
— - [ CPUINTL CPU 50S CPU AGTL CPU INIT L 913
CPU_8M L * 8 ML ? [ CPUASYNC R CPU 50S CPU AGTL CPU_| NTR 913
NM
. > 5 [ CPUASYNC R CPU 50S CPU AGTL CcPU 913
CPU_ S ML [ CPU_PROCHOT_ L CPU 50S CPU AGTL CPU_PROCHOT L 9 13 41 61
CPU_GTLREF * 25 ML ? SR DG recomends at |least 25 nmils, >50 nmils preferred [ CPU_PURGD CcPU 508 CPU_AGTL CPU_PWRGD 012 13
Ppp— N —2-1 SPAC NG > [ CPUASYNC CPU 50S CPU AGTL CPU SM _L 913
= C = i [ CPU_ASYNC CPU 50S CPU AGTL CPU_STPCLK L 913
CPU_VCCSENSE * 25 ML ? S PMTHRMIRIP_L cPU 508 CPU 8M | PM THRMIRI P_L 013 41
Most CPU signals with inpedance requirements are 55-ohm singl e- ended. — ngfc':g;:i CPLS0S CPUAGIL '(::23 $LS’|E:§,PLL 01
Sone signals require 27.4-ohm singl e-ended i npedance. [ CBULEROMSE CPLS0S CPU_AGIL o
; [ CPU DPRSTP_L CPU 50S CPU AGTL CPU DPRSTP_L 9 13 61
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 [ CPUASYNC CPU_50S CPU_AGTL FSB_DPWR L 013
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 [ MP_CPU_cOvP MCP_50S Mp EsB cave | MCP_BCLK_VM._COWP_VDD .,
. - —MP_cPy cove MP_50S Mcp_Esg_cawe | MCP_BCLK VML._COWP_GN\D _ ,,
MCP FSB COWP Signal Constraints e cru_cowe MCP_s0s vCp_Fsa_cawe | MCP_CPU_COMP_VCC .
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 D NUD*CPU*COVP NDD*SOS NUD*FSB*COVP C'DU G\ID 13
MCP_50S E =50_OHM SE| =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD [DO—FSE QK CPU CLK _FSE 100D, QLK FSB FSB_CLK_OPU P o1
O FESB OK CPU CIK FSB 100D | CIK ESB FSB CLK CPU N 013
> FSBOKITP CIK FSB 100D | CIK ESB ESB CLK I TP_P 12 13
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S ESBAKITP CLK_FSB 100D | O K_ESB FSB_CLK_ | TP_N 12 13
MCP_FSB_COWP * 8 ML 2 o EsB Ak mp CIK FSB 100D | CIK ESB FSB CLK MCP_P s
- - - > ESB QK MP CLK_FSB 100D | G K FSB FSB CLK MCP_N 13
SOURCE: MCP79 Interface DG (DG 03328-001_v01l), Section 2.2.4
. > CPUIERR L CPU 50S CPU | ERR L N
FSB C:I OCk Constraints [ PMDPRSIPVR CPU_50S CPU_AGTL PM DPRSLPVR 20 61
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 D { See above‘ ch*SOS CPUiAGTL I M/P UDRSL PVR o
N _ : : : - - [ CPU GTLREF CPU 50S CPU GTLREE CPU_GTLREF 9 25
CLK_FSB_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 = euaaw Pl n0s Pl cop CPU_COVP<3> :
DS—Crucawe CPU 27PAS CcPU_COVP CPU_COWP<2> 0
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > CPU COVP CPU 50S CPU COVP CPU_COWP<1> 9
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ? o—ELme CRUL27P4S RLoave CPU_COVP<0> °
SOURCE: MCP79 Interface DG (DG 03328-001 v01), Section 2.2.5 o Xe1nl CPLS0S CPULTP XDP_TDI o2
- [ XDP_TDO CPU 50S CPU | TP XDP_TDO 1912
[ XDP_TMS CPU 50S CPU | TP XDP_TMS 012
S XDP_TCK CPU 50S CPU | TP XDP_TCK 012
[ XDP_TRST_L cPU 508 cPy | TP XDP_TRST_L 0 12
> XDP BPM L CPU 50S CPU | TP XDP_BPM L<4. . 0> 012
O XDP_BPM LS CPU_50S CcPU_L TP XDP_BPM L<5> o 12
> (ESB CPURST 1) |cpusos CPU TP XDP_CPURST_L 12
[ — CPU_50S CcPU 8M L CPU_VI D<6. . 0> s 10 T
= CPU_s0S celiam1i |1 MP6_VI D<6..0> CPU/ FSB Constraints
CPU_VCCSENSE P 10 61
= cuasEes o - CPU VOCSENSE N oo SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
[ (CPU VCCSENSE) | cpy2zpas | cpy vocsense | | WP6_VSEN P o NOTI CE OF PROPRI ETARY PROPERTY
> (CPU VOCSENSE) | cpy 27pas cpy veesense | | WP6_VSEN N 61
- THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

RS HE R BA o e e ROt
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

ST ZE | DRAW NG NUVBER REV.

D 051- 7903 A
@ APPLE | NC. SCACE =T o3

NONE 75 83
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Menory Bus Constraints Menory 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 NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 4 * =4 M _SE =4 M _SE =4 M _SE =4 M _SE =STANDARD =STANDARD
MEM 40S 0_OM.S 0_OM.S 0_OMS 0_OM.S S S > _MMA GK MEM 70D VoD | vEM K NEM A_CLK_P<S5. . 0> -
MEM_40S_VDD * =40_OHM _SE =40_OHM _SE =40_OHM _SE =40_OHM _SE =STANDARD =STANDARD O MEMA QK MEM 70D VDD | NEM QLK MEM A CLK N<5..0> 14 26
MEM_70D * =70_CHMDIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF O MEM A ONTL MEM 40S_VDD | NEM CTRL MEM A _CKE<3. . 0> 14 26
M A CS L<3..0>
N N _ _ _ _ _ O MEM A ONTL MEM 40S VDD | NEM CTRL VEI 14 26
VEM_70D_VDD 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF 70_OHW DI FF 70_OHW DI FF NEM A CNTL NEM 405 vrD | vEM CTR MEM A_ODT<3. . 0> .
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT O MEMA MEM_40S_VDD | NEM. MEM A _A=ld. . 0> e
i il o> MEMA QD MEM 40S VDD | MEM CVD MEM A _BA<2..0> 14 26
MEM_CLK2NEM * =4: 1_SPACI NG ? D> MMA QD MEM 40S VDD | NEM CMD MEM A RAS L 14 26
MEM_A_CMD MEM 40S_VDD | VEM CVD MEM A CAS L 14 26
. 2 2 o MEMA A40S_ A
MEM CTRL2CTRL 2: 1_SPACING ’ O—MEMA D MEM 40S VDD | NEM CMD MEM A VE L 14 26
* = 5
MEM CTRL2VEM 2. 5:1_SPACI NG ’ O MEM A_DQ BYTEQ MEM 40S MEM DATA MEM A _DQ<7..0> 14 26
MEM_CNMD2CVD * =1.5: 1_SPACI NG ? O MEM A _DQ BYTEL MEM 40S MEM DATA MEM A _DQx15. . 8> 14 26
M A 23..16>
=y} =" N 3 1 SPAC NG 5 [ MEM A DQ BYTE? MVEM 40S MEM DATA I\/EM A DQx< i 6 14 26
- O MEM A _DQ BYTES MVEM 40S MEM DATA VEI DQ<31. . 24> 14 26
MEM_DATA2DATA * =1.5: 1_SPACI NG ? > MEM A DQ BYTE4 MEM 40S MEM DATA MEM A DQ<39. . 32> 14 26
M A 47..40>
VEM DATAZNEM N 3 1 SPAC G 5 [ MEM A DQ BYTES MVEM 40S MEM DATA VEI DQx< 0 14 26
o - [ MEM A_DQ BYTEG MEM 40S MEM DATA MEM A _DQ<55. . 48> 14 26
MEM_DQS2NVEM * =3: 1_SPACI NG ? [ MEM A_DQ BYTE? MEM 40S MEM DATA MEM A DQ<63. . 56> 14 26
MEM 20THER * 25 ML ? O MEM A_DQ BYTEQ MEM 40S MEM DATA MEM A _DiMVkO> 14 26
[ MEM A _DQ BYTEL MEM 40S MEM_DATA NMEM A Divkl> 14 26
MM A_DQ BYTE2 MEM 40S MEM DATA MEM A DWMVKk2> 14 26
Menory Bus Spaci ng G oup Assi gnnents = ey eyt e | MEM A D3>
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 \_| MEM 40S VEM DATA MEM A Divk4> 14 26
N N [ MEM A_DQ BYTES MEM 40S MEM DATA MEM A DIVK5> 14 26
MEM_CLK MEM_CLK MVEM_CLK2MEM MEM_CVD MEM_CLK VEM_CMD2NMEM = wEMA DQ BYTES NEM 408 NEM_ DATA VEM A DVEG> o
MEM_CLK MEM _CTRL * MEM_CLK2MEM MEM_CMVD MEM _CTRL * MEM_CMD2MVEM > MEM A DQ BYTE? MEM 40S VEM DATA NMEM A DIVK7> 14 26
MEM_CLK MEM_CMD * MEM_CLK2NVEM MEM_CMD MEM_CMD * MEM_CMD2CMVD O MEM A_DOSO MVEM 70D MVEM DQS MEM A _DQS_P<0> 14 26
M A N<O0>
N N [—MEM A DGSO MEM 70D MEM DCS VEI DQS 14 26
MEM_CLK MEM_DATA VEM_CLK2NMEM MEM_CMVD MEM_DATA VEM_CMD2NMEM > wEMa nost NEM 70D NEM DOR VEM A _DOS_P<1> o
MEM _CLK MEM _DQS * MEM_CLK2NVEM MEM_CMD MEM _DQS * MEM_CNVD2NVEM > MM A DOSL MEM 70D VEM DQS MEM A DQS N<1> 14 26
O MEM A DGS2 MEM 70D MVEM DCS MEM A DQS P<2> 14 26
O MEM A _DQS2 MEM 70D MEM DQS MEM A DQS N<2> 14 26
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 M A P<3>
> MEM A _DOS3 MEM 70D MEM DCS VEI DQS 14 26
MEM_CTRL MEM_CLK * MEM_CTRL2MVEM MEM_DATA MEM_CLK * MEM_DATA2MVEM S MEM A _DOS3 MVEM 70D MVEM DQS MEM A _DQS_N<3> 14 26
M A DQS P<4>
N N O MEM A DGsa MEM 70D MVEM DCS VEI 14 26
MEM_CTRL MEM_CTRL MEM_CTRL2CTRL MEM_DATA MEM_CTRL MEM_DATA2NEM NEM A NEM 70D NEM DOR MEM_A_DOS_N<4> .
MEM_CTRL MEM_CMD * MEM_CTRL2MEM MEM_DATA MEM_CMVD * MEM_DATA2MVEM S MEM A _DOS5 MVEM 70D MVEM DQS MEM A_DQS_P<5> 14 26
M A N<5>
N N O MEM A DGSS MEM 70D MEM DCS VEI DQS 14 26
MEM_CTRL MEM_DATA MEM_CTRL2NMEM MEM_DATA MEM_DATA MEM_DATA2DATA NEM A DORR NEM 70D NEM DOR VEM A DOS_P<6> .
NMEM _CTRL MEM DQS * NMEM_CTRL2NMEM NMEM _DATA MEM DQS * NMEM_DATA2NVEM S MEM A_DOS6 MEM 70D MEM DQS MEM A _DQS_N<6> 14 26
O MEM A DGs? MEM 70D MVEM DCS MEM A DQS P<7> 14 26
O MEM A _DGS? MEM 70D MEM DQS MEM A DQS N<7> 14 26
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
M B CLK P<5..0>
N N N O MEMEB aK MEM 70D VDD | NEM QLK VEI 14 27
MEM DQS MEM_CLK VEM_DQS2MEM MEM_CLK MVEM_20THER = MEME oK NEM 70D VDD | vEM LK MEM B CLK N<5. . 0> o
M DQS M CTRL * M _DQS2MVEM M CTRL * * M 20THER
MEM MEM.CTI MEM. VE MEM_CTI MEM 20T O MEM B ONTL MEM 40S VDD | NEM CTRL MEM B_CKE<3. . 0> 14 27
MEM_DQS MEM_CMVD * MEM_DQS2MVEM MEM_CMVD * * MEM _20THER > MMEB CNTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0> 14 27
M B T<3..0>
MEM _DQS MEM _DATA * MVEM _DQS2MEM MEM _DATA * * MEM _20THER O MEM.BCNTL MEM_40S_VDD - MEM CTRL ME COT<3.. 0 e
MEM B_CMD MEM 40S_VDD | NEM CVD MEM B_A<14..0> 14 27
M DQS M DQS * M _DQS2VEM M DQS * * M 20THER = i LA ~
MEM MEM MEM. VE MEM MEM 20T O MMEB D MEM 40S VDD | NEM CMD MEM B_BA<2.. 0> 14 27
Need to support MEM *-style wi |l dcards! O MEMB QD MEM 40S VDD | MEM CMD NMEM B_RAS L 14 27
DDR2: o> MMB QD MEM 40S VDD | MEM CVD MEM B _CAS L 1427
DQ signals should be matched within 20 ps of associated DQS pair. [ MEMB QD MEM 40S_VDD | MEM CVD MEM B WE L 12
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirenent. M B_DO<7 >
Al DQS pairs should be matched within 100 ps of clocks. | — E&Eﬁ% :gg Em{:gz E&xx NNEEM B DO<15. 08> e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps. = VEM B DO BYIES NEM 405 VEM DATA MEM B DO<23. . 16> e
A BA/ cnd signal s should be matched within 75 ps, no CLK matching requirenent. = NEM B DO B TEs NN 408 NEM DATA MVEM B DO<31. . 24> e
Al nenory signals maxinumlength is 1.005 ps. CLK nmininumlength is 594 ps (lengths include substrate). | — VEM B DO BYTEa M 405 NEM DATA MEM B DO<39. . 32> e
B i gnal ing i x di el ri K i 4x di el ric. == = = — e
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/ CL s dielectric DD NEM_B_DO BYTES NEM_ 405 NEM_DATA VEM B_DO<47. . 40> o
DDR3: [>__MEM B DQ BYTEG MEM 40S MEM DATA MEM B_DQX55. . 48> 1427
DQ signals should be matched within 5 ps of associated DQS pair. S MEM B _DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56> 14 27
'\bDQSD::gt:? Eﬁggknﬁ;fgkrggs?g:{;?rgﬁem thin 1 ps, inter-pair matching shoulw be within 180 ps —__MEM B 00 BYTE NEM 40S NEM DATA MEM B DMKO> .
A h . . . . . . . MEM B Dw<1>
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. | — $3727£ :g; Em{:gz Emfxx VEM B DVE2> e
A BA/ cnd signals should be matched within 5 ps of CLK pairs. [— VEM B DO BYIEs NEM 405 NEM DATA VEM B DVE3> e
Al nenory signals maxinumlength is 1.005 ps. CLK nmininumlength is 594 ps (lengths include substrate). = P - - VEM B DVEAS e
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric [ MEMBDQ BYTE4 MEM 408 MEM_DATA e e
’ . [ MEM B_DQ BYTES MEM 40S MEM DATA MEM B DM<5> 14 27
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3 S MEM B DQ BYTEG MEM 40S MVEM DATA MEM B_DV<6> 14 27
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 [ MEM B_DQ BYTEY MEM 40S VEM DATA MEM B_DMK7> 14 27
H H M B _DQS _P<0>
|\ /[ :I D |\ /E ( :( ]\ /l D ( b —MEM B DGS0 MEM 70D MEM DCS VEI 14 27
M SI gnal nSt rail nt S [O—MEM B DGSO MEM 70D MEM DCS MEM B_DQS_N<0> 14 27
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O MEM B DGS1 MEM 70D MEM DQS MEM B DQS P<1> 14 27
M B DQS N<1>
N Z Z Z [ MEM B DGS1 MEM 70D MEM DCS VEI 14 27
MCP_MEM_COVP Y 7 ML 7 ML STANDARD STANDARD STANDARD NEM B_DOE? NEM 70D NEM DR VEM B DOS_P<2> o
MM B _DQS2 MVEM 70D MVEM DOS MEM B_DQS N<2> 1427
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT O MEM B_DOS3 MEM 70D MEM DQS NMVEM B_DQS_P<3> 14 27
MEM B_DQS3 MEM 70D MVEM_DQS MEM B_DQS N<3> 14 27
Ve o . 2 > MEMB L A
_MEM. 8 ML ! > MEM B DOs4 MEM 70D MEM DQS NMVEM B_DQS _P<4> 14 27
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3.4 > MMEB D54 MEM 70D VEM DQS NMVEM B_DQS_N<4> 14 27
O MEM B DGSS MEM 70D MEM DCS MEM B_DQS P<5> 14 27 <
M A noss vEM 70D MEM_DGS MEM B_DQS_N<5> e Menory Constraints
M B P<6>
O MEM B DGS6 MEM 70D MEM DCS VEI DQS 14 27 - Z
Y VEM 700, VEM OB MEM B DCS N<6> e SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
> MEM B DOS? MEM 70D MEM DOS MEM B_DQS _P<7> 12 NOTI CE OF PROPRI ETARY PROPERTY
O MEM B DQS? MEM_ 70D MEM DQS NMVEM B_DQS N<7> 14 27
THE_| NFORMATI ON CONTAI NED HEREI N | S THE _PROPRI ETARY
O M2 MEM cove MCP_NVEM COVP | McP_VEM cove | MCP_VEM COMP_VDD s AGREES Yo THE FOLLOARG T NG THE POSSESSCR
[ MP_MEM COVP McP MEM cave | Mop VEM cave | MCP_ VEM COVP_ GND 15 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
D 051- 7903 A
@ APPLE | NC. T — =
NONE 76 83

8 7 6 5 4 3 | 2 1
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IN

PCl - Expr ess

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF

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

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C
CLK_PCI E * 20 ML ?
MCP_PEX_COMP * 8 ML ?

SOURCE: MCP7

Anal og

9 Interface DG (DG 03328-001_vOD), Section 2.4

Vi deo 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
CRT_50S * =50_OHM _SE =50_OHM _SE =50_OHM _SE =50_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET

CRT * =4: 1_SPACI NG ? CRT CRT * CRT_2CRT

CRT_2CRT * =STANDARD ?
CRT_2CLK * 50 ML ?

CRT_2SW TCHER * 250 ML ?
CRT_SYNC * 16 ML ?

MCP_DAC_COWP * =2: 1_SPACI NG ?

CRT signal single-ended i npedence varies by |ocation:

- 37.5-ohmfrom MCP to first term nation resistor.

- 50-ohmfromfirst to second termi nation resistor.

- 75-ohm from output of three-pole filter to connector (if possible).

R/ &' B signals should be matched as cl ose as possible and < 10 i nches.

SOURCE: MCP79 Interface DG (DG 03328-001_v0D),

Vi deo Si gnal

Di gital

Sections 2.5.1 & 2.5. 2.
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

DP_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
LVDS_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
MCP_DV_COMP * Y 20 ML 20 ML =STANDARD =STANDARD =STANDARD
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
DI SPLAYPCORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C

LVDS intra-pair
Di spl ayPort/ TMDS intra-pair
DI spl ayPort AUX CH intra-pair

mat chi ng should be 5 mls.

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

Pairs should be within 100 mls of clock |ength.

Inter-pair

Max | ength of LVDS/ Di splayPort/ TMDS traces:
SOURCE: MCP79 I nterface DG (DG 03328-001_v0D),

12 i nches.

Sections 2.5.3 & 2.5. 4.

SATA Interface Constraints

mat chi ng shoul d be within 150 ps.

No relationship to other signals.

DI FFPAI R NECK GAP

=100_OHM DI FF

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
SATA_100D * =100_CHM DI FF|  =100_OHM DI FF =100_OHM DI FF | =100_CHM DI FF =100_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM| =3x_DI ELECTRI C
SATA_TERWMP * 8 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001

_vOD), Section 2.7.1.

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— PCI E_90D PO E PEG R2D P<15..0>
- PGl E_90D PO E PEG R2D N<15. . 0>
S—PEG R2D PGl E_90D PO E PEG R2D C P<15..0>
— PCI E_90D POLE PEG R2D C N<15..0>
[ PEG 2R PCI E_90D PCILE PEG D2R P<15.. 0>
o PCl E_90D PCLE PEG D2R N<15.. 0>
— PCI E_90D POLE PEG D2R C P<15..0>
[ PCI E_90D PCIE PEG D2R C N<15..0>
[ — PCIE_90D PCIE PCIE M NI _R2D P
[ PCIE_90D PCIE PCLE M N _R2D N
O POE MN _RD PGl E_90D PO E PCOE MNI_R2D C P
[ PCI E 90D PCIE PO E MN _R2D C N
O POEMN _R PCI E_90D PCE PCIE M N _D2R P
[ PCIE_90D PCIE PCLE M N _D2R N
[ — PCLE 90D PCLE PClE FWR2D P
[ PCIE_90D PCIE PCl E FWR2D N
[ PO E EWRD PCI E_90D PO E PCLE FWR2D C P
[ PCI E 90D PCIE PO E FWR2D C N
[ PCOE FW 2R PCI E_90D PCILE PCl E_ FW D2R P
[ PCI E_90D PCIE PCl E FWD2R N
f— PCLE 90D PCLE PCILE FWD2R C P
- PCLE 90D PCLE PCIE FWD2R C N
[— PCLE 90D PCLE PCl E EXCARD R2D P
[ PCI E_90D PCIE PCl E EXCARD R2D N
[ PCLE_EXCARD R2D PCl E_90D PCILE NC _PCl E_EXCARD R2DCP
— PCIE_90D PCLE NC _PClI E_EXCARD_R2DCN
O POEEXGARD R | paEoon  |pae | NC PCIE EXCARD D2RP
PCI E 90D PCIE NC PCl E_ EXCARD D2RN
MCP_PEQ REECI K CK PCIE 1000 GK PCIE NC PEG CLK100MP
CK PCIE 1000 CK PO E NC PEG CLK100MN
MCP_PE1_REECIK CK PCIE 1000 CLK PO E PCIE CLKIOOM M NI _P
CIK PCIE 1000 LK PCIE PCl E CLK100M M NI _N
MCP_PE2_REEQ K CLK_PCIE 1000 QLK _PCE PCl E_ CLK100M FW P
CK PCIE 1000 GLK PCIE PCl E_ CLK100M FW N
MCP_PE3 REECI K CIK PCIE 1000 LK PCIE NC PCl E_CLK100M EXCARDP
CK PCIE 1000 GK PO E NC PCl E_CLK100M EXCARDN
MCP_PEX_CIL K_COMVP vep_PEX_cave | MCP_PEX _CLK COWP
CRT_RED CRT_50S CRT NC CRT_IG R C PR
CRT_GREEN CRT_50S CRT NCCRT IGGYY
CRT_BLUE CRT_50S CRT NC CRT_| G B_ COVP_PB
CRT_SYNC CRT_50S CRT_SYNC NC CRT | G HSYNC
CRT_SYNC CRT_50S CRT_SYNC NC CRT | G VSYNC
MCP_DAC RSET vee_pac cave | NC MCP_TV_DAC RSET
MCP_DAC VREE vee_pac cave | NC MCP_TV_DAC VREF
TMDS_| G TXC DP_100D DiSPLAYPORT | TMDS | G TXC P
TMDS | G TXC DP_100D pspLayporTt | TMDS |G TXC N
TMDS | G TXD DP_100D psplayporTr | TMDS |G TXD P<2. . 0>
TMDS | G TXD DP_100D DiSPLAYPORT | TMDS | G TXD N<2. . 0>
DP_M. DP_100D pspiaypert [ DP 1G M _P<3. . 0>
DP_ M DP_100D pispLayport | DP_ 1 G ML_N<3. . 0>
DP_AUX_CH DP_100D pspiaypert | DP_1G AUX CH P
DP_AUX_CH DP_100D DisPLAYPORT | DP 1 G AUX CH N

MCP_HDM _RSET

MCP_DV_COVP.

MCP_HDM _VPROBE

MCP_DV_COVP.

0 0000000000000000 00 900000000000 00 0000 0000 0000000 000000000 U

LVDS_1G A OK LVDS_100D LVDS LVDS CONN A CLK P
LVDS 1G A QK LVDS_100D LVDS LVDS CONN A CLK N
LVDS | G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0>
LVDS | G A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0>
LVDS | G A _DATA3 LVDS 100D LVDS NC LVDS | G A DATAP<3>
LVDS | G A DATA3 LVDS 100D LVDS NC LVDS | G A DATAN<3>
LVDS_IG B A K LVDS_100D LVDS LVDS CONN B _CLK P
LVDS_1G B A K LVDS_100D LVDS LVDS CONN B _CLK N
LVDS | G B DATA LVDS 100D LVDS LVDS | G B_DATA P<2..0>
LVDS | G B DATA LVDS 100D LVDS LVDS | G B_DATA N<2..0>
LVDS | G B_DATA3 LVDS 100D LVDS NC LVDS | G B DATAP<3>
LVDS | G B DATA3 LVDS 100D LVDS NC LVDS | G B DATAN<3>
MCP_| FPAB_RSET MCP_DV_COVP MCP_| FPAB_RSET
MCP_| EPAB_VPROBE. MCP_| FPAB_VPROBE
SATA_HDD_R2D SATA_100D SATA SATA HDD R2D C P
SATA_100D SATA SATA HDD R2D C N
SATA_100D SATA SATA _HDD R2D P
SATA_100D SATA SATA HDD R2D N
SATA_HDD 2R SATA_100D SATA SATA HDD D2R P
SATA_100D SATA SATA HDD D2R N
SATA_100D SATA SATA HDD D2R C P
SATA_100D SATA SATA HDD D2R C N
SATA_QDD_R2D SATA_100D SATA SATA ODD R2D C P
SATA_100D SATA SATA ODD R2D C N
SATA_100D SATA SATA _ODD R2D P
SATA_100D SATA SATA _ODD R2D N
SATA_QDD_I2R SATA_100D SATA SATA _ODD D2R P
SATA_100D SATA SATA ODD D2R N
SATA_100D SATA SATA ODD D2R C P
SATA_100D SATA SATA OOD D2R C N
MCP_SATA_TERMP SATA_TERVP MCP_SATA TERMP

MCP Constraints 1

SYNC_NMASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
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| 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
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PCl Bus Constraints

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
PCl _55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD
CLK_PCI _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
PCl * =STANDARD 2
CLK_PCI * 8 ML ?

SOURCE: MCP7

LPC Bus

9 Interface DG (DG 03328-001_vO0D),
Constraints

Section 2.8.

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
LPC * 6 ML ?
CLK_LPC * 8 ML ?
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.9.1.
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_90D * =90_OHM DI FF | =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP7

SMBus |

9 Interface DG (DG 03328-001_vOD),

nterface Constraints

Section 2.10. 1.

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SMB_55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT
SMB * =2x_DI ELECTRI C ?

SOURCE: MCP7

HD Audi

9 Interface DG (DG 03328-001_vOD),

Section 2.11.1.

o Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
HDA * =2x_DI ELECTRI C ?
MCP_HDA_COWP * 8 ML ?

SOURCE: MCP7

SI O Si gnal

9 Interface DG (DG 03328-001_vOD),
Constraints

Section 2.12. 1.

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO- LI NE SPACING | VI GHT

CLK_sLow * 8 ML ?

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.13.

SPI

I nt

erfac

e Constraints

PHYSI CAL_RULE_SET

LAYER

ALFON BRUTE | 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

SPI_55S

*

=55_OHM SE

=55_OHM_SE

=55_OHM SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

8 ML

?

SOURCE: MCP79 Interface DG (DG 03328-001_v0D),

Section 2. 14.

MCP_HDA_PULLDN_COMVP

MCP_HDA_COVP

MCP_HDA_PULLDN_COVP
PM CLK32K_SUSCLK_R

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ MP_DEBUG PCl_55S PCl MCP_DEBUG<7. . 0>
> Pd_AD PCl_55S PCl PCl _AD<23. . 8>
S Pd_AD24 PCl_55S PCl PCl _AD<24>

> Pd_AD PCl_55S PCl PCl _AD<31. . 25>
S—ka_aD pPal_55S pCl PCl _PAR

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

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

> PCL_CONTL PCl _55S pCl PCl _SERR L

[ PCL_CONTL PCl _55S pCl PCl _STOP L
[—>—PCL_CNTL PCl_55S PCl PCl _TRDY_L

> PO _CNTL PCl_55S PCl PCl _FRAME L
[—PQ_REQ_L PCl_55S PCl PCl _REQO_L

> PCL_GNTO_L PCl_55S PCl PCl _GNTO_L
[O—PQ_REQI_L pPal_55S pCl PCl _REQL L

O Pa_aNT1_L PCl _55S pCl PCl _GNT1 L

O PCL_INTWL PCl_55S PCl PCl _ I NTW L
PO _INIX L PCl_55S PCl PCl _I NTX L
PO _INTY L PCl _55S pCl PCl _INTY_L

O PO _INIZ L PCl _55S pCl PCl _INTZ_ L
O—MP PQ_AK2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
— K PO 558 | ALK PCl PCl _CLK33M MCP
> LPC AD LPC 55S LPC LPC AD<3.. 0>

[ LPC ERAME L LPC 558 LPC LPC FRAME L

[ LPC RESET L LPC 55S LPC LPC RESET L

O MeiPCaAKo | AKIPC55S | AKIPC LPC CLK33M SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
[ CIK IPC 558 | QK |PC LPC CLK33M LPCPLUS
[ USB EXTA USB_90D USB USB_EXTA P

[— USB_90D USB USB_EXTA N

- USB 90D UsB USB_EXTA MUXED P
[ USB 90D USB USB EXTA MUXED N
> UsB MN USB_90D USB NC USB_M NI P

— USB_90D USB NC USB M NI N

[ USB_EXTD USB_90D USB NC _USB_EXTDP

[ USB_90D USB NC USB_EXTDN

[ USB CAVERA USB_90D USB USB_CAMERA P

[ USB 90D USB USB CAMERA N

— UsB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ UsB TPAD USB_90D USB USB_TPAD_P

— USB_90D USB USB_TPAD N

> UsBIR USB_90D USB USB IR P

[— USB_90D USB USB_IR N

[ USB EXTB USB_90D USB USB _EXTB_P

[— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB NC_USB_EXCARDP
— USB_90D USB NC USB_EXCARDN
[ USB EXTC USB_90D USB NC _USB_EXTCP

— USB_90D USB NC USB_EXTCN

[ USB_CARDREADER USB_90D USB USB_CARDREADER P
[ USB 90D USB USB CARDREADER N
[ MCP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[ SMBUS MCP_0_OLK SMB 555 SMB SMBUS MCP_0_CLK
[ SMBUS_MCP_0_DATA SMB_55S SMB SMBUS _MCP_0_DATA
[O—SMBUS MCP_1_QLK SMB 555 SMB SMBUS MCP_1_ CLK
[ SMBUS MCP_1_DATA SMB 555 SMB SMBUS MCP_1 DATA
O HDABIT QK HDA_55S HDA HDA BI T_CLK

[ HDA_55S HDA HDA BIT_CLK R
[ HDA_SYNC HDA_55S HDA HDA_SYNC

o HDA_55S HDA HDA _SYNC R

> HDARST L HDA_55S HDA HDA RST R L

[ HDA_55S HDA HDA RST L

[ HDA _SDI N0 HDA_55S HDA HDA_SDI NO

f— HDA_55S HDA HDA _SDI N_CODEC
[O—HDA_spauT HDA 55S HDA HDA_SDOUT

- HDA_55S HDA HDA SDOUT_R

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

MP_SUS QLK CLK_SLON55S | CLK_SLON
CLK SLON55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QlK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPL_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPL_Cs0 SPL_55S spI SPI _CSO_R L
SPI_55S SPL SPI _CS0_L

12 18

18

18

18 40 42

18 40 42

18 24

18 24

24 40

24 22

19 38

19 38

8 19

8 19

8 19

8 19

6 19 20

6 19 20

6 19 20

6 19 20

19 48

19 48

19 39

19 39

19 38

19 38

8 19

8 19

8 19

8 19

19 30

19 30

19

12 20 26 27 43

12 20 26 43

20 43 58 72

20 43 58 72

20 53
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MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_M | _COWP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =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

MCOP_BUFO_CLK

=3: 1_SPACI NG ?

ENET_M |

12 ML

SOURCE: MCP7

3 Interface DG (DG 02974-001_vO01),

Sections 2.7.2 & 2.7. 4

88E1116R ( Et hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP

ENET_MDI _100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_MDI

25 ML

?

SOURCE: MCP73 Interface DG (DG 02974-001_vO01),

Section 2.7.4

ﬂ
4
]
9
|

:
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M | _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_CLK25M BUEQ

ENET_M | _55S

MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S

MCP_BUFO_CLK

RTL8211_CLK25M CKXTAL1

| —

| —

| —

| —

[O—ENET_INTR L ENET_M | _55S | ENET_M | ENET_I NTR L

O ENET_ MO ENET M1 55S | ENET M1 ENET_MDI O
[O—ENET_MC ENET_M|_55S | ENET M| ENET_NMDC

[ ENET_PURDWN_L ENET_M|_55S | ENET M| ENET_PWRDWN L

[ ENET M1 _55S | ENET M1 ENET_CLK125M RXCLK R
[O—ENET_RXQLK ENET_M | _55S | ENET_M | ENET_CLK125M RXCLK
[ ENET_M | _55S | ENET M| ENET_RXD R<3..0>
[_ENET_RXD ENET_M|_55S | ENET M| ENET_RXD<0>

[ ENET_RXD_STRAP ENET M1 55S | ENET M1 ENET_RXD<3.. 1>

[ ENET_RXD ENET M1 _55S | ENET M1 ENET_RX_CTRL
[O—ENET_TXQK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>

[ ENET_TXD ENET M1 _55S | ENET M1 ENET_TXD<3.. 1>
[O—ENET_TXD ENET_M1_55S | ENET M| ENET_TX_CTRL

[ ENET M1 _55S | ENET M| ENET_RESET L

O ENET_MD ENET_MDI 1000 ENET_MDI ENET_MDI _P<3..0>
[ ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0>

17

17 3

31 3

Et her net
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FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. _ _ - - - -
FW 110D =110_cHM DI FF| =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF | =110_OHM DI FF —_rweo_tea Fwii0n fwe NC EVO TPAP e
O EWP0_TPA EW 110D EW TP NC FW)_TPAN 34 36
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > FWePo_TPB EW 110D EW TP NC FW_TPBP 34 36
pEpp— N 3 1 SPACI NG > > EWP0_TPB EW 110D EW TP NC FW_TPBN 34 36
= i ’ [O—EWPp1_TPA EW 110D EW TP FW PORT1_TPA P 24 36
[O—EWPp1_TPA EW 110D EW TP FW PORT1_TPA N 24 36
> FEWeP1_TPB EW 110D EW TP FW PORT1_TPB P 34 36
[O—EWPp1_TPR EW 110D EW TP FW PORT1_TPB_N 24 36
Port 2 Not Used

FireWwWre Constraints
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SMC SMBus Net

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ SMBUS_SMC A_S3_SQl SMB 555 SMB SMBUS _SMC A S3_SCL
[ SMBUS SMC A S3_SDA_ | SMB 55S SMB SMBUS SMC A S3_SDA
S SMBUS SMC B S0_SOL SMB 55S SMB SMBUS SMC B SO_SCL
[ SMBUS_SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
S SMBUS SMC 0_S0_SOL SMB 55S SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA_ | SMB 55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS_SMC BSA SO SMB_55S SMB SMBUS_SMC BSA_SCL

[ SMBUS_SMC BSA_SDA SMB 555 SMB SMBUS SMC BSA SDA

[ SMBUS_SMC MGMI_SOL SMB 555 SMB SMBUS SMC MGMT_SCL
[ SMBUS_SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA

SMBus Charg

er Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ CHGR Csl 1TOl_DI FEPAIR CHGR CsI _P
[ 1TOl_DI FEPAIR CHGR CsSI _N
[ CHGR CSO 1TOl_DI FEPAIR CHGR CSO P
[ 1TOl_DI FEPAIR CHGR CSO N

6 29 40 43 49

6 29 40 43 49

40 43 46

40 43 46

40 43 26 51

40 43 26 51

6 40 43 59 60

6 40 43 59 60

25 37 40 43

25 37 40 43

SMC Constraints
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SYNC_DATE=01/ 08/ 2009

OR

ALLON ROUTE K19i Specific Net Properties K19i Specific Net Properties
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET TYPE NET TYPE
SENSE_1TOL_55S * =1: 1_Di FFPAI R =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
THERM 1TOL_55S . 11 DiFFPAIR =55_OHM SE =55_OHM SE =55_OHM SE =1:1_Dl FFPAI R =1:1_Dl FFPAI R [ ENET_MDI _100D | ENETCONN ENETCONN _P<3. . 0> a [ — PClE_90D PO E PCIE M N _R2D P 6 20 77
DI FFPAI R * =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R [ — ENET_MDI_100D | ENETCONN ENET N N<3.. 0> 33 > (PCLEMNY) PCLE_90D PCIE PCIE MN _R2D N 6 29 77
=11 =11 =11 =11 = SATA_100D SATA SATA_ODD_R2D_UF_P o > (POEMN) CLK_PCIE 100D | GLK POLE PCIE CLKI00OM M NI_CONN P &z
[ SATA_100D SATA SATA ODD R2D UF_N a7 [ K PCE 100D | QK POE PCl E_ CLK1I00M M NI _CONN_N 5 20
— SATA_100D SATA SATA_ODD D2R _UF_P 637 - 1TOl_DI EEPALR CHGR CSI_R P 0
SPACI NG_RULE_SET LAYER LI NE-TO- LINE SPACING | I GHT = SATA_100D SATA SATA_CDD D2R UF_N e [— 1TOL_DLEEPALR CHCR CSI_R N o
- il [ SATA_100D SATA SATA _HDD D2R UF_P a7 — 1TOl_DI FFPAI R CHER CSO R P 45 60
SENSE . =2:1_SPACI NG 2 D SATA_100D SATA SATA HDD D2R UF_N a — 1TOl_DI EEPALR CHGR CSO R N 5 60
p— , 1 e N [ SATA_100D SATA SATA HDD R2D UF_P a7 [ (USB_EXTA) USB_90D USB USB2_EXTA MJXED P a8
- - SATA_100D SATA SATA _HDD R2D UF_N a7 o> (UsB_EXTA) USB_ 90D USB USB2_EXTA MJUXED N 38
B - 2 B2 LT1 P
AR 2: 1_SPAGING ’ [—>__CPUTHVENS. D2 THERM 1TOL_559 THERM CPUTHVBNS_D2_P 16 O (LSB EXTA) USB_20D USB USs o
- o = (USB_EXTA) USB_90D USB USB2_LT1_N .
[ THERM 1TOl_555 THERM CPUTHVSENS D2 N P > ] .
- - [ (USB_TPAD) USB_90D USB USB_TPAD R P s
> CPU_THERMD THERM 1TOl_555 THERM CPU THERMD P 9 a6 = =
(USB TPAD) USB 90D USB USB TPAD R N 48
- THERM 1TOL_555 THERM CPU_THERMD N o a6 [— = - 5 N P
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT MCPTHVENS. D2 THERM 1TOL 559 THERM MCPTHVENS D2 P > (USB CAVERA) USB_90D USB USB_CAMERA _CONI s 20
[ — = T - [—_(USB_CAVERA) USB_90D USB USB_CAMERA_CONN_N o2
ENETOONN * 25 MLS 2 [ THERM 1TOL_555 THERM MCPTHVENS D2 N 16 = = Y = —
1 _ — USB 90D USB CONN USB2_ BT P o 20
[ MP_THVDI CDE THERM 1TOl_555 THERM MCP_THVDI ODE P 20 46 =
— USB_90D USB CONN USB2_BT_N o 20
[ THERM 1TO1_555 THERM MCP_THMDI ODE_N 20 46 = USB LT2 P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VI GHT SENSE_Dl FEPAL R SENSE_1TOL 5559 SENSE ISNS 1V5 S3 P [ — USB 90D USB 38
3 - _ 5163 USB 90D USB USB_LT2_N a8
G\D * =STANDARD ? — SENSE _1TOl_555 SENSE I SNS_1V5_S3_N 51 63 = e IOOD oL SPLAYI DP AUX CH SW P
SENSE_1TOI 559 SENSE I'SNS_1V5_S3_R P = - T DF AUX CH SW N it
PP1V8_MEM * =STANDARD ? | — SENSE71T01755 SENSE ISNS 1V5 S3 R N — DP_ 100D DI SPLAYPORT. 70
= -_1TO1_ s SPK_ouT DI EEPAI R AUDLO SPKRCONN L_OQUT P 5 56 57
[ SENSE_DI FEPALR SENSE_1TOL 555 SENSE I SNS_AI RPORT_P 20 51 [—
— DI EEPAI R AUDL O SPKRCONN L_OUT_N 6 56 57
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | W\EI GHT [ SENSE_1TOl_555 SENSE | SNS_AI RPORT_N 20 51 oK DL EEPALR AUDLO SPKRCONN S OUT P
SENSE_1TO1 555 SENSE | SNS Al RPORT_R P 51 [ — QJ 6 56 57
G\D_P2WM * 0.20 MM 1000 = = = — . DI EEPALR AUDI O SPKRCONN_S_OUT_N 6 56 57
- SENSE_1TOL 555 SENSE I SNS_AI RPORT_R N st =
| — — = | DD P >_SPK aur DL EEPAL R AUDLO SPKRCONN R_OUT_P o 56 57
PWR_P2MM * 0.20 MM 1000 [ SENSE_DI EEPAIR SENSE_1TOl_555 SENSE SNS a7 51 DLEEPALR ALDLO. SPKRCONN R _OUT N
SENSE_1TOl_555 SENSE I SNS_HDD N a7 51 | — 6 56 57
— = = — > DI EEPAI R AUDL O SPKRAMP_L_QOUT_P s6
[ SENSE_1TOl_555 SENSE I SNS_ HDD R P st = oK A N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SENSE 1TOL 559 SENSE I'SNS HDD R N — DI FEPAI R AUDI O SPKRAMP (e8]} 56
[ I o — DI FEPAI R AUDLO SPKRAMP_R QUT_P s
VEM CLK @o . D2 [ SENSE DIFFPAIR | SENSE 1Tl 555 SENsE | | SNS LCDBKLT P 5172 DLEEPALR AUDLO SPKRAMP R OUT N
SENSE_1TOl_555 SENSE I SNS_LCDBKLT_N 5172 = 5
VEM_ VD a0 . aND_P2WM = P DI FEPAI R AUDL O SPKRAMP_S_OUT_P s
3 X = SENSE_1TOI_555 SENSE I SNS LCDBKLT R P = D FEpALR Ao SPKRAMP_S_OUT_N
MEM CTRL e . @D_P2vm o SENSE_1TOl_55§ SENSE I SNS_LCDBKLT_R N | — 56
v OATA . , pp—" [ SENSE_DI FEPALR SENSE_1TOl_555 SENSE I SNS_QODD_P a7 51 : . N .
- - = SENSE_1TOI_555 SENSE I SNS_ODD_N - K19i Specific G aphics Net Properties
MEM DQS o) . awn_P2w [ SENSE_1TOl_55§ SENSE ISNS ODD R P 51 NET_TYPE
- SENSE_1TOL 555 SENSE I SNS ODD R N 51 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [ SENSE DI FEPAIR SENSE_1TO1 555 SENSE | SNS_CPUWITT_P 5 vos 1000 N LVDS CONN A CLK E P
SENSE_1TOl_555 SENSE I SNS_CPUVTT_N s > = VDS 6 69
CLK_PCIE G\D * GND_P2MM CLK_FSB G\D * G\D_P2MM = — = LVDS 100D LVDS LVDS CONN A CLK_F_N 6 69
- - - - [ SENSE_DI FEPAIR SENSE_1TOl_555 SENSE MCPCORESO_RSEN_P o [ =
PaE an . GD_P2MM cPU_cow a0 . GD_P2MM _ SENSE_1TOL_555 SENSE MCPCORESO_RSEN_N — LVDS_100D LVDS LVDS CONN B CLK F P o o
) | ) | [ — — = ot LVDS 100D LVDS LVDS CONN B CLK_F_N s 60
R . o8 69 71 0o
SATA fes) G\D_P2MWM CPU_GTLREF fes) G\D_P2MWM [ SB_POWER Eg3x3 S5 7% Tho 21 22 20 20 ._— be_100D L SPLAY DP M. C P<3..0> .
[ SB_PONER 3V3_S0 6.7.12.17.18.20 21 7248 | = a DPF M. G N<3.. 0>
usB oD * G\D_P2MM CPU_VCCSENSE oD * G\ND_P2MM SB POWER PP1V5_S0 AN s DP_100D DI SPL AYPORT 7
CLK_PCIE SB_PONER * PWR_P2MM FSB_DSTB FSB_DSTB * G\D_P2WM @D GN\D e | DM DE_100D. DLSPLAY] DP_M._P<3..0> e
= - - - - - T 8 DP_100D DI SPL AYPORT DP_M__N<3..0> 1770 71
SATA SB_PONER * PVR_P2WM = % | > DP_100D DI SPLAYPORT DP_M._CONN_P<3. . 0> 7
&
uss SB_POAER i PUR_P2MM . 3> DP_100D DI SPI AYPORT DP_M._ CONN N<3..0> ,]
- - SD Card Net Properties [——DB_AUX_CH DP_100D pispLAYPORT | DP_AUX CH C P -
NET_TYPE [o—DP_AUX cH DP_100D DI SPL AYPORT DP_AUX CH C N 07
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 ELECTRI CAL TRAI NT SET PHYSI CAL SPACI NG
LS o . G\b_P2w ENETM v . G\b_P2w [ SD DATA SD 558 sSD | NTEREACE | SD_D<0> 6 30
. I - [ SD_DATA SD 55S SD I NTERFACE | SD _D<1> 6 30
Menory Constrai nt Rel axations = sooata So1 nreReace | SD D<2> -
[ SD_DATA SD 55S SD | NTERFACE | SD_D<3> 6 30
Al l ow 0.127 mm necks for >0.127 mmlines for GMCH fanout. [ SD DATA SD 558 SD | NTERFACE | SD_D<4> 6 30
ALLOW ROUTE [ SD_DATA SD 558 sSD I NTEREACE | SD_D<5> 630
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP SD_DATA SD 555 SD_| NTEREACE SD D<6> . 0
MEM_70D BOTTOM 0.127 W 6.35 W [ SD DATA SD 558 SD | NTERFACE | SD_D<7> 6 30
> Shak SD 55S s INTEREACE | SD_CLK 6 30
> Ssb.an SD 558 SD | NTEREACE | SD_CMD 6 30
NCP Fa n O Ut CO n S t r a.l nt Re I aX at | O n S 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
ALLON ROUTE SD_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM_40S * 0.09 MV 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACI NG VEI GHT
VEM 40S_VDD * 0.09 MM 5.8 WM SD_I NTERFACE * =3X_DI ELECTRI C ?
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D * 0.09 MV 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
VEM_70D_VDD * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PCI E_90D * 0.09 MV 100 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
UsB_90D TOP 0.09 MV 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Kl 9 . . H H
i Specific Constraints
MCP_MEM_COVP TOP 0.1 MM 500 M L p
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SYl\CiMQSTER:V\FERRYiKlgl
MCP_M | _COwP TOP 0.1 MM 500 M L
a/ERRI_DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE '\lo-rl CE O: PRODRI ETARY PRODER-I—Y
MCP_USB_RBI AS TOP 0.1 MM 500 M L THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE BREEERTY (F, APELE, SRRUTER, NG, THE POSSESS!
MCP_DV_COwP * 0.25 MM 250 ML | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Il NOT TO REPRODUCE OR COPY I T
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I'N WHOLE OR PART
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K19i

Boar d- Speci fi ¢ Physi cal

& Spaci ng Constraints

BOARD LAYERS BOARD AREAS PRI | OEREPRR
TOP, 1SL2,1SL3,1SL4,1SL5,18SL6,1SL7,1SL8,1SL9,|SL10,|SL11, BOTTOM NO_TYPE, BGA M 15.2
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DEFAULT * Y =50_OHM_SE 0.080 MM 12.7 WM 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM _SE TOP, BOTTOM Y 0.090 W 0.090 W
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.115 WM 0.115 WM
50_OHM_SE * Y 0.076 MM 0.076 MM =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
40_OHM_SE TOP, BOTTOM Y 0.165 WM 0.100 mwm
40_OHM_SE * Y 0.126 WM 0.100 mwm =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE TOP, BOTTOM Y 0.310 mwm 0.310 mwm
27P4_OHM_SE * Y 0.222 W 0.222 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF  |st3,1sL4,15L9,15L10| Y 0.151 MM 0.151 MM =STANDARD 0.224 W 0.224 W
70_OHM DI FF TOP, BOTTOM Y 0.185 mw™m 0.185 WM 0.200 w 0.200 w
PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF | 'st3,1sL4,15L9,15L10| Y 0.095 WM 0.095 W™ 0.234 W 0.234 W
90_OHM DI FF TOP, BOTTOM Y 0.112 MM 0.112 MM 0.220 wW 0.220 wW
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF | st3,1sL4,15L9,15L10| Y 0.075 WM 0.075 WM 0.244 W 0.244 W
100_OHM DI FF | TOP, BOTTOM Y 0.091 MM 0.091 MM 0.230 w 0.230 w
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF_HDD * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF_HDD | sta, IsL4, 1SLs, I SL10 Y 0.083 W 0.083 W 0.400 W 0.400 Mv
100_OHM DI FF_HDD| TOP, BOTTOM Y 0.095 W 0.095 W 0.400 W 0.400 wW
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF | st3,1sL4,15L9,15L10| Y 0.075 WM 0.075 WM 0.330 mv 0.330 mv
110_OHM DI FF | TOP, BOTTOM Y 0.077 WM 0.077 WM 0.330 w 0.330 mv
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_PHYSI CAL_TYPE AREA_TYPE PHYSI CAL_RULE_SET
DEFAULT * 0.1 MM ? * * BGA BGA_P1MM MEM 40S BGA STANDARD
STANDARD * =DEFAULT ? MEM_CLK * BGA BGA_P2MM MEM 40S_VDD BGA STANDARD
BGA_P1MM * 0.1 MM ? CLK_FSB * BGA BGA_P2MM
BGA_P2MM * 0.2 W ? CLK_LPC * BGA BGA_P2MM
BGA_P3MM * 0.3 MV ? CLK_PCI * BGA BGA_P2MM

CLK_PCI E * BGA BGA_P2MM

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT CLK_SLO/V * BGA BC;A_PZM\A

1.5:1_SPACING . 0.15 WM ? FSB_DSTB FSB_DSTB BGA BGA_P3MM
2:1_SPACI NG * 0.2 W ?

2.5:1_SPACI NG * 0.25 MM ?

3: 1_SPACI NG * 0.3 MV ?
4:1_SPACI NG * 0.4 MW ?

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT

2X_DI ELECTRI C | TOP, BOTTOM 0.140 MM ?

3X_DI ELECTRI C | TOP, BOTTOM 0.210 MM ?

4X_DI ELECTRI C | TOP, BOTTOM 0.280 MM ?

5X_DI ELECTRI C | TOP, BOTTOM 0.350 MM ?

2X_DI ELECTRI C * 0.126 MM ?

3X_DI ELECTRI C * 0.189 MM ?

4X_DI ELECTRI C * 0.252 MM ?

5X_DI ELECTRI C * 0.315 MM ?

K19i PCB Rul e Definitions
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