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U1000
31300
| NTEL CPU
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CLK
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— NVI DI A
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PP18V5_DCl N_CONN %
080
Qr —
[~J___PPDCI N G3H_OR_PBUS ENABLE T ‘ SMC PVRGD ‘
. HOT PP3V42_G3H_REG
Q7085 T PBUS_VSENSE LT3470 - RNGVDBOA: F
U6990 1
8A FUSE 6315 5010
PPVBAT_G3H_CHGR_REG ,/\ PPBUS G3H — PBUS G3H VSENSE > D
F7040 @ N
VI'N
CHOR_EN CPUVTTSO ENsJ ey psy  vaur 4 PPEVOB_SO
F6905 (s5) CPUVTT | (8A MAX CURRENT)
6A FUSE ENABLES
AC DCI N( 16. 5V) (1.05V)
ADAPTER|—— > #\U—A@_ﬂw N vour R7050 TRS51117 MCPS89
I'N SMC_BATT_| SENSE PVRBTN
M o RAQ2%. | PBUS SUPPLY/
- BATTERY CHARGER @ PLTRST*¢LPC RESET L
UVTTSO_PGOOD
| SL6259 S— MOP_PS_PWRGD ROVRST
- u7000 SME_CPU_VSENSE T y PWRCD CPU_PWRGD
CPU VCOQE PPVCORE SO CPU CPUPWRGD( GPI 049)
Vo
J6950 / VIN SL9504B SMC_CPU_I SENSE ~ (44A MAX CURRENT) u285 cPU_RESETH .
—— ]
U1400 ®
3s2P Q7055 ' MPVR N on 3
(9 TO 12.6V) PPVBAT_G3H CONN|  /Zgw\ PPVBAT_G3H_CHGR R @ p VR PVIRGOOD DELAY 7
. I
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8

BOM Vari ant s Bar Code Labels / EEE #'s
BOM NUMBER BOM NAME BOM OPTI ONS PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
639-1120 PCBA, MLB_LDO, BETTER, K6 K6_COVMON, CPU: 2. 4GHZ, MCP89M A02, EEEE: DD24 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD23] CRI Tl CAL EEEE: DD23
639-1119 PCBA, MLB_LDO, BEST, K6 K6_COVMON, CPU: 2. 66GHZ, MCP89M A02, EEEE: DD23 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD24] CRI Tl CAL EEEE: DD24
085- 1634 K6 M.B_LDO DEVELOPMENT BOM K6_DEVEL: PVT
BOM G oups
BOM GROUP BOM OPTI ONS
K6_ COMVON COVMON, ALTERNATE, K6_M SC, K6_DEBUG PROD, KB_BL, K6_PROGPARTS, RDRV: NO, SPI : 25MHZ, CPU_CAP: 15
K6_M SsC DP_ESD, M KEY, BOM6764M GL137, ENET_ESD, VFRQ SLPS3, LVDDR3: YES, MCPPLL_R: REG, SOPGOOD_BJT, BOOST_VOL: LOW HDA: 1. 5V
K6_PROGPARTS BOOTROM UNLOCKED, SMC: PROG, | R PROG, VIELLSPRI NG PROG
K6_DEVEL: ENG BKLT: ENG, BMON: ENG, XDP_CONN, LPCPLUS, VREFMRGN: YES, EFI _DEBUG, SOPGOCD_I SL, RDRV: | N_DEVEL K6
K6_DEVEL: PVT LPCPLUS, XDP_CONN
K6_DEBUG ENG DEVEL_BOM SMC_DEBUG: YES, XDP
K6_DEBUG: PVT DEVEL_BOM BKLT: PROD, BMON: PROD, SMC_DEBUG YES, XDP, VREFMRGN: NO TOp
K6_DEBUG PRCD BKLT: PROD, BMON: PROD, SMC_DEBUG: YES, XDP, VREFNRGN: NO, LPCPLUS, MCPHVDD: P2V5, LDO. FI XED, HTOL_SENSE: YES
%
Modul e Parts 3
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33783769 1 PDC, SLGVT, PRQ 2. 26, 25W 1066, R0, 3M BGA, P7550 U1000 CRI Tl CAL CPU: 2. 26GHZ 4
33753680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, RO, 3M BGA U1000 CRI Tl CAL CPU: 2. 4GHZ 5
33783756 1 PDC, SLGFG, PRQ 2. 53, 25W 1066, R0, 3M BGA U1000 CRI Tl CAL CPU: 2. 53GHZ
33783761 1 PDC, SLGLA, PRQ 2. 66, 25W 1066, EO, 3M BGA uU1000 CRI Tl CAL CPU: 2. 66GHZ 6
33783797 1 | C, MCPBOM AO1, 31X31MV BGA1168 u1400 CRI Tl CAL MCP89M AO1
33753866 1 | C, MCPBOM AO1, 31X31MV BGA1168 u1400 CRI Tl CAL MCP89M A02 7
34182731 1 I'C,1MBI T, SPI FLASH, K17/ 18 U3990 CRI TI CAL BCM5764M 8
34350493 1 1 C, ASI C, BCV764M ENET CONTROLLER, 8x8, 64QFN| Uu3900 CRI TI CAL BCMVB764M
33850753 1 G, FW643- E2, 13048 PHY/ MO LI K/ PCI - B, 12 4100 CRI TI CAL 9
35352896 1 1C L8545, LED BKLT CTRLR, LLP24 w701 CRI TI CAL 10
Progranmmabl e Parts
33850563 1 I C, SMC, HS8/ 2117, 9X9MM TLP, HF u4900 CRI Tl CAL SMC: BLANK 1 1
341T0240 1 SMC EXTERNAL, K6 U4900 CRI TI CAL SMC: PROG BO-I-TOVI
33550610 1 I C, FLASH, SPI , 32MBI T, 3. 3V, 86MHZ, 8- SCP u6100 CRI Tl CAL BOOTROM BLANK
34170238 1 EFI UNLOCKED, K6/ K69 U6100 CRI Tl CAL BOOTROM UNLOCKED
34152589 1 I C, EFI , LOCKED, K6 u6100 CRI Tl CAL BOOTROM LOCKED
33850633 1 I C, CYPRS, CY7C63803- LQXC, 4X4MM USB, 24- (H u4800 CRI Tl CAL | R BLANK
34152384 1 I C, ENCORE |1, CY7C63803- LQXC u4800 CRI Tl CAL | R PROG
33752983 1 I C, PSOC+ W USB, 56 PI N, MLF, CY8C24794 U5701 CRI Tl CAL VEELLSPRI NG BLANK
34152616 1 I C, TP PSCC, K17, K18 u5701 CRI Tl CAL VEELLSPRI NG PROG
Alternate Parts
PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COMMENTS: DEVELOPMENT BOM
PART NUMBER
15250693 15250778 ALL CYNTEC AS ALTERNATE PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
15250796 15250685 ALL CYNTEC AS ALTERNATE 085- 1634 1 K6 M.B_LDO DEVELOPMENT BOM DEVEL CRI TI CAL DEVEL_BOM
15750058 157S0055 ALL DELTA AS ALTERNATE
104S0018 104S0023 ALL DALE/ VI SHAY AS ALTERNATE
128S0093 128S0218 ALL KEMET AS ALTERNATE
15250874 15250516 ALL MAGLAYERS AS ALTERNATE
15250847 15250586 ALL MAGLAYERS AS ALTERNATE
15251025 15251024 ALL TOKO AS ALTERNATE
337S3769 337S3704 ALL INTEL P7550 CPU AS ALTERNATE
15281135 15250586 ALL TOKO AS ALTERNATE
516- 0213 516- 0201 ALL MOLEX AS ALTERNATE
516S0790 516S0706 ALL MOLEX AS ALTERNATE
376S0699 376S0360 ALL SSVBPLSFE AS ALTERNATE
Schematic / PCB #' s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
051- 8563 1 SCHEM MLB_LDO, K6 SCH CRI Tl CAL
820- 2879 1 PCBF, M.B_LDO, K6 PCB CRI Tl CAL
DRAW

“NEEREMRaw NG

LAST_MODI FI ED=Thu Mar 18 17:53:39 2010

BOARD STACK- UP

SI GNAL

GROUND
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Fan Connectors

(NEED 2 TP)
6765

as

as

55 56

55 56

55 56

54 55

54 55

54 55

54 55

54 55

54 55

8 67 74

8 67 74

8 67 74

8 67 74

8 67 74

8 67 74

(e TRUE PP5V_S0
[Een TRUE FAN RT_PVW
[ TRUE FAN RT_TACH
(NEED TO ADD 3 GND TP)
M C FUNC_TEST
TRUE Bl MC LO
TRUE Bl_MC HI
FE TRUE Bl_MC SHI ELD
SPEAKER FUNC_TEST
= TRUE SPKRAMP_L N OUT
= TRUE SPKRAMP L _P_QUT
= TRUE SPKRAMP_ R N QUT
= TRUE SPKRAMP R P_QUT
= TRUE SPKRAMP_SUB N_OUT
= TRUE SPKRAMP_SUB P_QUT
LVDS FUNC_TEST
= TRUE. PP3V3 LCDVDD SW F
= TRUE PP3V3 SO LCD F
= TRUE PPVOUT _SW LCDBKLT
[ TRUE BKL_VSYNC
[ TRUE LVDS DDC CLK
[ TRUE LVDS DDC DATA
(e s TRUE LVDS | G A DATA N<O>
[ TRUE LVDS | G A DATA P<0>
= TRUE LVDS | G A DATA N<1>
= TRUE LVDS | G A DATA P<i1>
[ TRUE. LVDS | G A DATA N<2>
[ TRUE LVDS | G A DATA P<2>
= TRUE LVDS CONN A CLK F N
= TRUE LVDS CONN A CLK F P
0D TRUE LED RETURN 1
[ TRUE BKL_| SEN2
0D TRUE BKL | SEN3
[ TRUE LED RETURN 4
D TRUE LED RETURN 5
[ TRUE LED RETURN 6

(NEED TO ADD 5 GND TP)

SATA ODD CONN

(NEED 4 TP) 68

36 39

36 79

36 79

36 74

36 74

(NEED 3 TP)
6 36

36 74

36 74

36 74

36 74

642 78

642 78

57 58

67

6 42 78

6 42 78

39 40 57

0 TRUE PP5V_SW ODD
= TRUE SMC QDD DETECT
TRUE SATA ODD D2R UF P
= TRUE SATA ODD D2R UF N
= TRUE SATA _ODD R2D P
— TRUE SATA _ODD R2D N
(NEED TO ADD 4 GND TP)
SATA HDD/ | R/ SI L
TRUE PP5V_SO_HDD FLT
e TRUE SATA HDD R2D P
(e TRUE SATA HDD R2D N
TRUE SATA HDD D2R C P
e TRUE SATA HDD D2R C N
= TRUE SYS LED ANODE R
— TRUE IR RX OUT
TRUE PP5V S3 IR R
(NEED TO ADD 5 GND TP)
BATT PONER CONN
[ TRUE SMBUS SMC BSA SCL
— TRUE SMBUS SMC BSA SDA
[ TRUE SYS DETECT L
R PPVBAT G3H N
NEED 3 TP
(NEED TO ADD 4 GND TP)
Bl L CONN
0 TRUE PP3V42_ G3H
0 TRUE SMBUS SMC BSA SCL
0D TRUE SMBUS SMC BSA SDA
0 TRUE SMC BIL_BUTTON L
D TRUE SMC LID R

(NEED TO ADD 4 GND TP)

Funct

RI GHT CLUTCH CONN

TRUE PP5V_S3 BTCANVERA F
TRUE PCIE AP_D2R P

TRUE PCl E AP D2R N

TRUE PCIE_AP_R2D P

TRUE PO E_AP_R2D N

TRUE PCl E_CLK100M AP_CONN P
TRUE PCl E_CLK100M AP_CONN_N
TRUE USB CAMERA CONN P
TRUE USB_CAMERA CONN N
TRUE PP5V_W.AN

TRUE PClE WAKE L

TRUE SMBUS SMC A S3 SCL
TRUE SMBUS SMC A S3 SDA
TRUE USB BT _CONN P

TRUE USB BT CONN N

TRUE AP _CLKREQ Q L

TRUE AP_RESET_CONN L

00000000000000000

(NEED TO ADD 6 GND TP)

PD_FLEX_CONN

[ TRUE PP3V3_S3

— TRUE PP18V5_S3
g TRUE Z2 CS L

=0 TRUE Z2_ DEBUG3
TRUE Z2 MOos|

% TRUE Z2 M SO

= TRUE Z2 SCLK

= TRUE Z2_BOOST_EN
= TRUE Z2_HOST | NTN
= TRUE Z2 CLKIN

= TRUE Z2_KEY ACT L
= TRUE Z2 RESET
[ TRUE PSCC M SO
[ TRUE PSOC_MOSI
(e TRUE PSCC SCLK
0D TRUE SMBUS SMC A S3 SDA
0D TRUE. PSCC F CS L
0D TRUE PI CKB L

(NEED TO ADD 2 GND TP)

I onal

29
15 29 74

15 29 74

29 74

29 74

29 79

29 79

29 79

29 79

6 20 (NEED 2 TP)
15 24 29
6 42 78
6 42 78
29 79
29 79
29

29

67
6 a8
47 a8
47 a8
47 a8
47 a8
47 a8
a8

47 a8
47 a8
47 a8
47 a8
47 a8
47 a8
47 a8
64278
64278
47 48

a7 a8

KEYBOARD CONN

a7

a7

a8

a8

= TRUE PP3V3_S3

s TRUE PP3V42 G3H

B TRUE WS KBD1

s TRUE WS KBD2

[ TRUE W5_KBD3

B TRUE WS_KBD4

[ TRUE W5 KBD5

= TRUE WS _KBD6

= TRUE WS KBD?7

s TRUE W5_KBD8

=B TRUE WS _KBDO

[ TRUE W5 KBD10

s TRUE WS KBD11

= TRUE WS_KBD12

[ TRUE W5 KBD13

= TRUE WS _KBD14

0B TRUE WS_KBD15_CAP

[ TRUE WS _KBD16_NUM

= TRUE W5 _KBD17

[ TRUE W5 KBD18

s TRUE WS _KBD19

B TRUE WS _KBD20

=B TRUE WS KBD21

[ TRUE W5 _KBD22

= TRUE WS_KBD23

= TRUE W5 _KBD ONOFF_L

[ TRUE WS _LEFT_SHI FT_KBD

= TRUE WS_LEFT_OPTI ON_KBD

[ TRUE W5_CONTROL_KBD

(NEED TO ADD 2 GND TP)

KBD BACKLI GHT CONN

[ TRUE KBDLED ANCDE

TRUE SMC_KDBLED_PRESENT_L

(NEED TO ADD 1 GND TP)
T57 CONN

= TRUE PP5V_S3

= TRUE PP3V3_S3

TRUE T57 PWR EN

| TRUE T57 RESET

D TRUE USB T57_N

fe TRUE UsSB T57 P

(NEED TO ADD 5 GND TP)

Test Poi nts

DEBUG VOLTAGE

2T

00080080000000080000000800

TRUE PPVCORE SO_CPU
TRUE PPVCORE SO _MCP
TRUE PP1V2 ENET
TRUE PP1V0O5_S0

TRUE PP1V5 SO

TRUE PP1V8 SO

TRUE PP3V3_S0

TRUE PP5V_SO

TRUE PP3V3 S3

TRUE PP5V_S3

TRUE PPOV9_S5

TRUE PP3V3_ S5

TRUE PP3Vv42 G3H
TRUE PPBUS G3H

TRUE PP3V3 ENET
TRUE PP5V_W AN

TRUE PP5V_SW ODD
TRUE PP5V_SO_HDD FLT
TRUE PP18V5 S3

TRUE PP3V3 SO LCD F
TRUE PP3V3_LCDVDD SW F
TRUE PP4V5_AUDI O ANALOG
TRUE PP1V5R1V35_S3
TRUE SMC PM & EN
TRUE PM SLP _S4 L
TRUE PM SLP_S3_L

(NEED TO ADD 6 GND TP)

SPI DEBUG CONN

7 43

7 43

7 65

7 65 79

7 65 79

67 65

67

67

7 65 79

67

7 43

6 29

68

6 36

6 48

6 67

6 67

51

779

39 65

18 39 40 65

18 39 65 69

67

a1 75

a1 75

a1 75

18 41 75

18 41 50

s TRUE PP3V42_ G3H
TRUE SPI_CSO L
> TRUE SPI_CLK
= TRUE SPI_MOSI
[l TRUE SPI_M SO
[l TRUE SPI ROM USE_M.B
DC PONER CONN
(NEED 3 TP)
(e TRUE PP18V5 DCI N FUSE
[ TRUE. ADAPTER SENSE
(NEED TO ADD 4 GND TP)
FSB SI GNALS W TH NOTEST
= no TEsT=TRUE _FSB A L<35..3>
[z no TEsT=TRUE FSB ADS L
= no TEsT=TRUE _FSB ADSTB L<1..0>
= no TEsT=TRUE _FSB D L<63.. 0>
no TEsT=TrRUE  FSB DI NV_L<3.. 0>
> no TEsT=TRUE _FSB DSTB L N<3. . 0>
[z no TEsT=TRUE _FSB DSTB L _P<3..0>
= no TEsT=TRE FSB HIT L
> no TEsT=TRE FSB HITM L
no TEsT=TRUE FSB LOCK L
p— o resT-rme FSB REQ L<4. . 0>

%ﬁ MASTER=K24_M.B
FUNC TEST
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8 7 6 5 4 3 2 1

" S0, SOM' RAI LS
"S3" RAILS "G3H' RAILS

o1 =PPVCORE SO _CPU REG — PPVCORE SO_CPU o a3 LVDDR (1.5V/1.35V) Rails
= M N_LINE_ W DTH-0. 6 M
LNECK. =PP3V42 G3H REG — PP3V42 G3H
(CPU VCORE PWR) MNNECCW BTE=0. 3 Wa o6 _=PP5V SO FET — PP5V_S0 s 65 s _=PPDDR S3 REG — PP1V5R1V35 S3 s 70 o7 = M N_LTNE W DTH-0.6 WM °
NAKE BASE-TRUE = ™ N_LI NE W DTHE0. 6 W = ™M N_LT NE_W DTH=0. 6 M N_KECKW DTH-0. 2 M
TAGES3, 42V
=PPVCORE _SO_CPU 10 11 Vet Tagessy o2 M?:tfz.f; ' VA "'Z‘ R 1.35V) VRKE BASE-TRUE
NAKE BASE-TRUE NAKE. BASE=TRUE .
- - — _=PPVIN S5 SMCVREF w0
=PP5V_SO_HDD — =PPLVDDR S3 MEM A ——
63_=PPCPUVTT_SO_REG — PP1V05_SO 6 65 ° r— _ * ¢—— =PP3v42 G3H B! 42
= M N_LI NE_W DTFE0. 6 mm PPSV_SO_LPCPLUS a1 p— =PPLVDOR 53 MEM B 26 =PP3V42 G3H PWRCTL
Vot Tacet o5y o2 ™ PP5V S0 FAN RT as 0 m g ~— =PPLVSRIV3S S3 MCP_MEM 1 =PP3V42 GBH CHGR .
T _PP5Y SO CPU | /P o 4250 A § = =PP1VBR1V35 SO MCPDDRFET 20 - e
— _=PP1V05 SO CPU 1011 12 61 = =PP3V42 G3H SMCUSBMUX ar
- — 910 B
PP5V_ SO KBDLED w® =PPVI N_SO_DDRREG LDO - =
— =PP1VO5 SO MCP FSB 13 19 22 [ ———— = =PP3V42_G3H TPAD p
—  =PP1V05_SO_NCP_AVDD UE 22 ——— e o9 =PP3V42 G3H BATT 57
——  =PP1V05 SO MCP SATA DVDD 1022 — -~ o3 66 =PP3V3 S3 FET — PP3V3 S3 s =PP3V3 S5 SNC 39 a0
—  =PP1V05 SO MCP PLL UF R s * M NREGKW DTS 3 1 =PP3V3 S5 LPCPLUS a
P—E MCPREG 62 VOLTAGE=3. 3V
=PP1V05_FW P1VOFWFET 34 FSBEET MAKE_BASE=TRUE
——  =PP1V05 SO FWPWRCTL a4 = =PP3V3 S3 SMBUS SMC A S3 a2 1 =PP3V42 G3H ONEW RE 57
— _=PP1V05_SW MP FSB 10 22 =PP3V3 S3 PDO SENS o0 PP3V3 G3 RTC 18 19 22
=PP1V05_S0_MP_PE_DVDD 722 =PP3V3 S3 VREFNRGN 28 =PP3V42_G3H OPA330 2
=PP1V05_SO_MCP_MRCLK DLL 14 22 ppava SO FET =PP3V3 S3 WAN 2
=PP1V05 SO MCP PLL | FP 162 o = N LI NE W DTTEO 6 T i =PP3V3_S3 MP GPIO o
N_NECK_W DTH=0. 2 nmm
=PP1V05 SO _NMCP_DPO_VDD g =PP3V3 S3 TPAD
16 23 i 57 =PP18V5 DCI N_CONN — PPDCI N _S5_S5
SO_XDP =Ib3Ys 53 She 1 - M NCRESCW BTE0. 3 M
= P =PP3V3 S3 CARDREADER a0 VOLTAGE=18. 5V
e 19 22 NAKE BASE-TRUE
=PP3V3 S3 T57 2 -
PPl RE( — PPVCORE SO_NMCP SO_P1V5S0 — =PPDCIN S5 CHGR
© PN TER SENSERES) TN LINE W OTHED. 6 o o =PP3V3 ENET P1V2ENET o *
M N_KECK W DTH-0. 2 M SO_DEBUGROM “
VOLTAGESL. 05V
MAKE_BASE=TI EUess] 36
=PPVCORE_SO_MCP 19 22 SO_SMBUS SMC O_SO a2 ss _=PPBUS G3H — PPBUS G3H s a3
| = =ppvoore so moperxFeT . SO_SMBUS SMC B SO . M NREGW DTH0. 3 '
= VOLTAGEST2. 6V
SO_SMBUS MCP O a2 _pP5V S3 REG PPSV S3 NAKE_BASE-TRUE
LVDDR VRef /VTT (0.75V/0.675V) Rails SO_EAN RT 6 = = ™ N_LINE W BTHFO 6 7 ° — =PPBUS SO LCDBKLT n
SO_AUDI O s 55 5 Vot Tagesgy o s ), _— =PPVIN SO MCPOORE o
s _=PPVTT SO DDR LDO — PPDDRVTT_SO SO I MWP o M—KEE’B;\SIE:SY:%MRTUSB =PPVI N_S3 DDRREG 0
- M N-RECK-W DTIE0. 3 v S0 LCD o Eep— 37 — =PPVIN S5 3V3S5 s
VL IAGESD Tou S0 NP GPLO o1 S — 36 38 L — =PPVIN S3 5vs3 50
SO _MCP PLL UE 22 — MLPLLRE 20 ) — =PPBUS S5 FWPWRSW 34
=PPDDRVTT M A =PP5V_S3 SYSLED —_—
SO_MEI 2 SO_MCP_HVDD 19 22 ”
— =PPDDRVIT_SO_MEM B 2 o s -PP5V_S3 TPAD ©
- “ =PP5V_S3 W.AN 20
SO_NMCPTHVENS as =PP5V_S3 DDRREG
S0_CPUTHVENS “ =PP5V_S3_AUDI O o ={BeroRE T GH SIDE SENSI NG RES.) “
=] 51 53 55 :
=PPVTT DDR B — SO_DPCONN
60 28 S3 UF — 0 =PP5V_S3 AUDI O AMP sa
SO_MEM A 25
S0_MEM B =PP5V_S3 P5VSOFET o
- N 2 =PP5V_SO_ODD 36
- EPVW(:PW 65 =PP5V_S3 BTCAMERA 29
£ 3‘ =PPSV_S3 T57 8 aa =PPBUS S5 CPUREGS | SNS — PPBUS S5 | MVP_VTT | SNS
SO_CPUVTTI SNS © = ™ N_LI NE_W DTFEO. 6
M N_KECKCW DTH-0. 3 WM
64 _=PP1V5 SO REG p— PP1V5_S0 6 65 79 SO0_TPAD a8 (AFTER HI GH SI DE CPU VCORE V&EME{IAS T;\_/E
M NRESCW BTEo. 3 SO SMBUS MCP 1 o & CPU VTT SENSI NG RES. ) VI N S0 CPUVITSO
= o3
v&z{fm :Y\';UE SO P1V8S0 64 =PPVIN S5 CPU | WP
=PP1V5_ SO CPU 10 11 SO_BKL_VDDI O 0 = -
=PP1V5_ SO SATARDRVR 36 SO_NMCPDDRI SNS a4
=PP1V5 SO _MCP _PLL VLDO SO0_MCP _PLL_VLDO
=PP1VBR1V5 SO _AUDI O 51 SO0 _FWPWRCTL 34
=PP1V5 SO _MCP HDA R 8 S0_FW.ATEVG 34 35
S B 0 e b "FI REW RE" RAILS
SO_MCPCOREI SNS s
SO0_MCP_HDA R
s _=PP1VB SO REG — PP1V8 SO 3 S0_AUDIO R .
= M N_LINEW DTFE0 5 W s
M NNECK W DTH=0. 2 mim SO_OPA333 "S5" RAILS
ML BASELTHE = 31 _=PP3V3_FW FET — PP3V3 FW
=PP3V3R1V8 SO MCP | FP_VDD 16 23
B — "ENET" RAI LS
so _=PP3V3 S5 REG 665 79 33 a4 35
3
s _=PP3V3 ENET FET R p— PP3V3 ENET 6 RE
64=PP1VO5 SO MCP PLL OR — o PP1VO5 SO MCP PLL UE 200mA — M N_LI NE_W DTH=0. 6 mm S5 MCP GPILO 17 18
_ CK.
M NREGCW DTG 5 ValThces sy o2 S5_ROM s0 34 _=PPRUS_FWEFT — PRVP_FW
VOLTAGESL. 05V NVAKE_BASE=TRUE S5 LCD o7 -
NAKE_BASETRUE
- — =PP3V3 ENET MCP RMGT
~PP1V05 SO MCP PLL UF 2 300 — e e S5 Mcp 19 22
= — =PP3V3 ENET MCP PLL MAC 22 -
= MCPPVRGD 24
~100nA ¢ — =PP3V3 ENET PHY 24 31 64 S5_P3V3S3FET N ——  =PPVPFWPHY.CPS FET
—— =PP3V3 ENET PWRCTL =S
— 65 S5 P3V3SOFET 66
S5_P3V3ENETFET o6
(BCVB764M _
=PP3V3 DP_PORT PWR =PP1VO_FW FET R _— PP1VO5_FW
o4 _=PP1V2 ENET REG -3 PP1V2 ENET q = - * = W N LT NE W DTH-0. 6 T
— M N_LI NE_W DTH=0. 4 nm =PP3V3 S5 POVIS5 64 M N_NECK_W DTH=0. 2 MM
700 mA nax out put r/nanf,:& wznrmu,z mm _PP3V3 FW P3V3FWEET VN;‘KEA‘;(AS 05V
: =PP1V2 ENET PHY REG— L H | o -
UNUSED MCP PEO[ 3: 0] AVDLY DVDD S S e B o "”:';;i‘jz Tg‘,fg X =PP3V3 S5 POVOENETFET o6 =PP1V0_FW FWPHY 33 3a
s o v oo (BCVB7765) ~q00m [ — = a I -
1= VD0 = — =PP3V3 S5 SMBUS SMC MGMI a2
19 _=PP1V0O5_ SO0 _MCP_PE_AVDDO
(SINCE PEO[3:0] |'S NOT USED ON K6)
s _=PPOV9 ENET FET — o PPOVO ENET
= M N_LTNE_W DTF=0. 4 mm
M N_NECK_W DTH=0. 2 nm .
MN N 0.9V Rails
( CONNECTS TO MCP BALLS) 10 _=PP1V05 SO MCP PE DVDDL — =PPIV0S SO MCP PE DVDD 7 ( CONNECTS TO THE DECAPS) VAKE BASE-THUE
— _=PPOVO ENET MCP RMGT 10 22 s _=PPOVO_S5 REG — PPOVO_S5 .
( CONNECTS TO MCP BALLS) 1o _=PP1V05 SO MCP PE AVDDL PP1V05_SO_MP PE AVDD 2, ( CONNECTS TO THE DECAPS) = = M N_LTNE_W OTFE0. 4 mm

—— NAKE_BASE=TRUE M N_NECK_W DTH=0. 2 nm

105 mA/ 241 mA =PPOV9 S5 MCP VDD AUXC 19 22 ISYNC MASTER=K24 M.B SYNC_DATE=07/ 22/ 2009
139 MV 0 mA E =PPOV9 ENET POVOENETFET 66 T

Power Al i ases
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7

5

4

HEATSI NK STANDOFFS

PCl - E ALI ASES

UNUSED GPU LANES

=PEG D2R N<3: 0>

NC PEG D2R N<3: 0>

NO_TEST=TRUE NAKE_BASE=TRUE

74

DACS ALI ASES
UNUSED CRT & TV-QUT | NTERFACE
MCP_TV_DAC RSET NC MCP_TV_DAC RSET

CPU ALI ASES

CPU BSEL<0: 2> =MCP_BSEL<0: 2>

70902 70901 s _=PEG D2R P<3: 0> NC PEG D2R P<3: 0> 'NO_TEST=TRUE WAKE_BASE-TRUE 729 e — 13 BSEL<2. . 0> FSB MHZ
STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH e FOD C N3 On = A -« _MCP_TV_DAC VREF — NC MCP TV DAC VREE___ U PEG Mop — 1P cPU PECI MP — -~
] . = : = DEC B2 A MCP OLKZTM XTALIN  —  NC MCP CLK27M XTALLN - e gio 22
- : z = = =
s =PEG R2D C P<3:0>  — NC PEG R2D C P<3:0> K27M XTAL — K27M XTAL 189 i
— 'NO_TESTZTRUE NAKE_BASE-TRUE 110 (400)
= LEFT OF CPU = ABOVE CPU 7+ 15 PEG CLKIOOM B =P PEG CLKIOOM B___— . CRI_IGRC PR — NCCRIIGRCER 113 (5%
= oL TeSTo TR e
70904 74 15 _PEG CLK100M N = 1P_PEG OLKIOOM N _____ .+ CRT IGGYY — NC CRT IGGYY 89 ALl ASES
Z0903 . : . 15 _PEG CLKREQ L — TP_PEG CLKREQ L - NO_TESTSTRE WS =T MCP
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH STDOFF- 4. 50D. 198H 1.1-3.48-TH = e e W RLIGB OO PE — NCCRLIGBE COMPB
1 7o _CRT_| G HSYNC — NC CRT | G HSYNC
= No.TESToTRE e
L BEL cPU USB ALI ASES 74 _CRT 1 G VSYNC = NC ﬂ T:IT R(JEE VSYNC s 6 _TP_MCP_RGB_RED = NCNAI\K/EESE:B-EGBMUBEB
= BELOW MCP oW UNUSED USB PORTS 6 _1TP_MCP_RGB GREEN — NC RGB_GREEN
1517 _USB_EXTC P — TP USB EXTCP = \AKE_ BASE-TRE o et
76 17 _USB_EXTC N —  Tp_usk BXICN e ST LVDS ALI ASES w« TE_MOP_RCGE_BLUE =NC_MF _RGB _BLUE
= ExT1 e
e ng %B z = 1:2 £S EXTBZ = 16 _=MCP_| FPA_TXC P — LVDSIGACOKEP o7 74 16 TP Y| — Y|
» v 5B EXID =P8 sy MR LEPA DGO N = s loaak N  WemsemE " 5 vay, = T BASESTRE e
FAN STANDOFF 7517 S VW N = TENLsE VY T 16 _=MCP_| FPA_TXD P<0..2> — LVDS IG A DATA P<Q. M¥5BASETTRE o 67 74 = TG BASESTRE  resrere
75 17 - VJV ‘I — = BASE=TRUE
70905 . USBMN P = 1P UsBE MNP E_BASETRE 16 _=MCP_| FPA TXD N<O..2> — LVDS IG A DATA N<0'n}:2§KE,BASE=m.E iy . _TP_MCP_RGB DAC RSET = NC WWK57M:TR(MBm,YEr:AYS RSET
STDOFF- 4. 5CD. 98H- 1. 1- 3. 48-TH 7517, USB M NI_N — TP USBMNN i 16 _=NCP | FPA TXD P<3> — NC LVDS |G A DATAP<3> 3 1 _TP_MCP RGB DAC VREF — NC MCP_RGB DAC VREF
(O B ] 15 _=MCP_| FPA TXD N<3> — NC LVDS |G A DATAN<ZSCET® WREBASETRE o TesreTms
W LT RE W BTFE0. 6 = e
M N_NEGK W DTH=0. 2\ 16 _=MCP | EPB TXC P = NCLVDS IGB Clkp "EPE
J“’““‘Eﬂ 16 _=MCP_I FPB TXC N — NC LVDS IG B CLKN "WEpseTRe
= ETHERNET ALI ASES 16 _=MCP_| FPB TXD P<0..3> — NC LVDS | G B DATAP<Q™ g4 TRE 5V ODD ALI ASES
X 16 _=MCP_| FPB_TXD N<O. . 3> — NC LVDS | G B DATAN<OMEGEETRE
PLACE_NER%%:HQBO. AL: 5MM = v . _PP5V SW oD _ —PP5V SW ODD .
16 _LCD 1 G BKLT PWM — LCD BKLT PWM 70 M”’SKE &ﬁfg}io o m E =PP5V_SW ODD FET .,
M_B MOUNTI NG (TO C. BRACKET) SCREW HOLES PP3V3 ENET FET — o 1AAA 2 SPP3V3 ENET FET R o - v LCD G BKLT_EN = loedTen e el

VAKE_BASE=TRUE

16 _=MCP_| FPAB DDC CLK
16 _=MCP_| FPAB DDC DATA

LVDS DDC CLK
LVDS DDC DATA

6 67

BACKLI GHT CONTROLLER ALI ASES

R0910 PLACE_NEAR=L9701. 1: 5MM
— PPBUS _SW BKL
5

VAKE_BASE=TRUE

oM T OM T,
Z0906 Z0907
3R2P5 3R2P5

— —

6 67

VAKE_BASE=TRUE

IR 200 - BT
RXD<2> oo 17 76
— RXD<3> o 7 7 — =PPBUS SW BKL 70
ENET RXCLK PD — ENET CLK125M RXCLK oo 17 76
TAKE_BASE=TRUE =
ENET_RX CTRL oo 17 7 DI SPLAY PORT ALI ASES
ENET_MDI O 17 74
O™ P IGMOPw0..3> - n DP 1G M P<0..3> —  DPEXT M P<0..3> o
MP_RGM | VREF oD v 16 DPIGMO N<0..3> — 7 DP IG M N<O..3> =  DPEXT M N<O..3> WEBSSTRE
ENET_LOW PWR oD e 16 _DP_IG HPDO — DPEXTHD T - TAKE BASETROE
MLB MOUNTI NG ( TO TOPCASE) SCREW HOLES R0980*| |'R0981 NO STUFF 15 DP 1G AUX CHO P — DPIGAXGIP e e CHARGER S| GNAL
125“2 LOK R0986 15 _DP_IG AUX CHO N — DPIGAXCHN WEVETRE e
OM T OM T OM T ety e oS o _DP_AUX CH C N — DPEXT AUXCHCN INEMSETRE o 70 =CHGR ACOK — SMC BC ACOK o 40 57
Z0908 Z0909 Z0910 ek [ ]8T 14 « DPAX CHGP = peraxoice e Bt = WAKE BASESTROE D>
3R2PS 3R2PS 3R2P5 — s o Dp CA DET = weroaor s
O O O R0982" :
105K 16 _DP 1G M1 P<0..3> — TP DP 1G M1P<0..3> MCPCOREI SNS S| GNAL
= oM T = oM T, = 16w 16 DP 1G M1 N<O..3> — TP DP I1G MINO..3> 'WeEsseT™e
Z0911 20912 402, 16 DP IG AUX CHI P — TP DP IGAUX CHIP  "MEPETRE o2_MCPCORESO VO — MCPCOREI SNS N —  =MCPCOREI SNS N a
?WPS ?WPS 1 DP 1G AUX CHL N — 1P DP | G AUX CHIN NAKE_BASE-TRUE — NAKE_BASE=TRUE —
C C R0920 e 2 MOPCORESO | SP R_— MOPCOREI SNS P =MCPCOREI SNS P s
— 16 _DP_1 G HPD1 1 2 — NAKE_BASE=TRUE
402 SUME-LF =
1/ 16W
AUDI O ALI ASES
EM 10O (SHORT) POGO PI NS
HDA: 1. 5V
750900 7S0901 750902 =PP1 AUDI R0912 , PP3V3R1V! AUD!
1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24 age " 5ol 16wV LE FHES: Smm
M M M , _=PP3V3_S0_AUDI O R R0913 , _ =PP3V3RIV5_SO AUD O ..
F@ r@ r@ HDA: 1. 5V 402 5%/ 16W MF-LF
1L 1 1 , _=PP1V5_S0_MCP_HDA R”UBOJQ%\‘} 112\ 2 PP3VBRIV5 SO MCP. HDA -
ZS0903 250908 ZS0909 %02 5o 1eWVE- L VL TAGEST S00F M N-NECR-W B m
1. 4Dl A- SHORT- EM - M.B- K19- K24 1. 4DI A SHORT- EM - M.B- K19- K24 1. 4DI A- SHORT- EM - M.B- K19- K24 . =PP3V3_S0 _McP HDA R___R0915 ; 0 — =PP3V3RIV5_SO_MCP_HDA i =
402  5%1/ 16W M- LF

EM TALL POGO PI NS

250904 ZS0905 ZS0906 ZS0907
2. 0D A- TALL- EM - MLB- MB7- MP8 2. ODI A- TALL- EM - M.B- MD7- MB8 2. ODI A- TALL- EM - MLB- MB7- MD8 2. ODI A- TALL- EM - M.B- MD7- MB8

SM SM SM EY
1(:) 1(:) 1(:> 1(:>

NC_NVASTER=K24 _M.B
TTILE

S| GNAL ALI AS
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o T
7 1 oy FSB_A_L<3> Ja a3+ Uul1000 ADS* W HL FSB _ADS L Pt SRS
72 15 o mry ESB_A L<d> 5dar  PENRYN  enshE2  FSB BNR L D
7 13 sy Egg ﬁ t:gz Ladas* e BPR*G  FSB BPRI L D =PP1V0O5_S0_CPU ; 1 1 12 o
72 13 6 Y K5 JA6*
72 1 ogmy ESB_A_L<7> MB a7+ DEFER‘ S FSB DEFER L gy
72 13 ogmry FSB_A_L<8> N2 g+ DROV* [ F21 __FSB_DRDY_L & 7 )
e 15 e FSB_A_L<9> 11 no+ DeSy+[EL __ FSB DBSY L o R1000
{e:m <D 54.9
7 19 o Gury ESB_A_L<10> N3 Ja10 1%
72 13 oqEry FSB_A_L<11> psla1r & BRO‘WEL  FSB BREQD L mmyusre Loy
2 10 oqay FSB_A_L<12> P2 At oe g g 402,
72 13 ogEry FSB_A_L<13> L2 p13+ | ERR* 3220 » CPU 1 ERR L
72 13 oqEry ESB_A_L<14> Pacdaiar & E INT*RB3  CPU INIT L am s
72 13 o@y-ESB_A_L<15> P1 JA15% 2
72 13 o gy FSB_A_L<16> RL 16+ Lok i FSB LOCK L aes
7 13 o gy FSB_ADSTB_L<0> ML JADSTBO*
RESET*|,CL  FSB CPURST L i s v
7 19 s gy-ESB_REQ L <0> K3 JrRECD* ReO*hF3  FSB RS L<0> mumn
7 13 oy ESB_REQ L<1> r2 JReqL* RsIpFa  FSB RS L<l>  gmuw
72 13 ogEry ESB_REQ L<2> K2 JRece* Re2rp G  FSB RS L<2> gmun
72 13 5@ FSB REQ L<3> J3{REGB* TRDY* [, G2 FSB _TRDY_ L am s 7
72 13 5B FSB_REQ L<4> L1 Reu*
HI T* h,GB FSB H T L N =
o o@ ESB A L<17> v pa7e WM ES  FSB HITM L % e oMT
72 13 ogry-ESB_A_L<18> us Ja1s* 72 13 oqgry-ESB_D_L<0> E224D0* uU1000 D32+jy Y22 FSB D L<32> Ve R
72 13 oqgry-ESB_A_L<19> R3 JA19* BPMD* hAD4  XDP_BPM L<0> ey iz 72 A 72 13 oy ESB D L<1> F24{p1* PENRYN D33*|,AB24 FSB D L<33> e
2 10 o ESB_A_L<20> V6 Jazor BPMI* pADE_ XDP BPM L<1> o 1o v R1001 2 12 o ESB_D_L<2> E26p2 AN pa4sl V24 _FSB D L<34> oy ¢ 15 7
72 13 oqgry-ESB_A_L<21> w a2 4] BPverpADL  XDP BPM L<2> o~y i: e "1 72 13 oy ESB_D_L<3> &2 4Ds* 2 oF 4 D35+, V26 FSB D L<35> o6
7 1 oy ESB_A L<22> Ys a2+ & g BPMBr pACH  XDP BPM L<3> e is v LW 7 1 oy ESB D L<4> F23{pa* pe6*l, V23 FSB D L<36> Gy s 72
7 19 ooy ESB_A_L<23> UL Ja23* g 9  provha2  XDP_BPM L<d4> S 4922 7 15 oy ESB_D _L<5> G255+ w7122 _FSB D_L<37> G s
72 13 s B FSB_A L<24> R4 a4+ Z PREQ* WACL XDP_BPM L<5> D 2 72 72 13 o B FSB D L<6> E254D6* peg*l, 25 FSB D L<38> B s 3 72
72 13 oGBS FSB A L<25> T5 Ja25* g [= Tek|[_ACS XDP_TCK am s i 2 72 13 6B ESB D L<7> E23 D7+ D39y U23  FSB D L<39> D o 72
72 13 ogEry FSB_A_L<26> T3 lazer 3 = 1Dl A% XDP_TDI ams e 72 13 oqEry FSB_D_L<8> K24 dpg* pa0*| Y25 __FSB_D_L<40> o
72 13 oy ESB_A_L<27> Ve |po7+ § oo AB3  XDP_TDO oo« i 72 13 oqEry ESB_D_L<0> @4po* o | o p41rove2  FSB D L<41> Gy
72 13 oy FSB_A_L<28> VB | aog* TVE| ABS _XDP_TNB am: 72 13 oy FSB_D_L<10> 324p10* D42+ Y23 FSB D L<42> T onn
72 13 oggry FSB_A_L<20> Y4 la20 TRST*[,AB6 __ XDP_TRST L ams e 72 13 oqgry FSB_D L<11> 323 p11* E |8 3+ vea FSB D L<43> gD
15 egory ESB_A_L<30> w2 Jazor DeR ;20 XDP_DBRESET L g 1 = s 72 15 oary ESB D L<12> r2dos < | < DaarfVes  FSB D L<d4> Gy o
7 15 oqm ESB_A_L<31> valpa1x R1002 72 15 oq ESB_D_L<13> F2edoisr % | & Dis+ [, AM23 FSB D L<45> G e
72 13 oqmry ESB_A_L<32> V8 Ja32 25 72 13 oqEry FSB_D_L<14> K22 {D14* D46* [ A24 FSB D L<46> ) Q-
7 1 oy ESB_A L<33> rd Jazax THERVAL it 7 15 oy ESB_D _L<15> H23 P15+ a7+, AB25 FSB D L<47> DS
7 13 oy ESB_A_L<34> AB2 JA34* 4022 72136 ESB_DSTB_L_N<0> 326 psTeNo* psTene*[, Y26 FSB_DSTB_L_N<2> o137
72 13 oGBS FSB A L<35> AA3 {A35* PROCHOT* WD21  CPU PROCHOT L [ 1 @0 61 72 72 13 o B ESB _DSTB_L_P<0> H26psTBPO* psTBP2* | AA26  FSB DSTB L_P<2> e
7 1 oq@y FSB_ADSTB L<1> V1 JADSTBL* THERVDA] A24  CPU THERMD P gy s 7o 72 13 oqEry FSB_DI NV_L<0> r25 Jor nvo Diwerp 2 FSB DINV L<2> o
TreERvDC| B25  CPU THERVD N o
7 10 -CPU_A20M L A6 azonr
7 13 @ CPU_FERR L 25 JFERR: THERWTRI P+, C7 PM THRMIRI P_L gy 55 40 72 72 13 0@y ESB_D_L<16> N2 |orer D48* |y AE24 FSB_D L <48> e
7 13 p-CPU_| GNNE_L Al anner 2 ae FSB D L<17> K25 D17+ D49+ ADP4 FSB D L<49> T
72 13 oqEry ESB_D_L<18> P26 {p18* D50+ A21 FSB D L<50> DS
7 15 - CPU_STPCLK L D5 {sTPCLK* — HaK A FSB D L<19> Re3 |p1o+ D51+l AB22 FSB D L<51> o
72 15 D CPU | NTR 6 |1 NTO 72 13 5B ESB D L<20> L23 1p2o* D52+, AB21  FSB D L<52> D572
7 13 [y CPU_NM B4 [LiNT1 BoLko| A2 FSB CLK CPU P s 72 13 oGy ESB_D_L<21> VR4 D1+ D53+ [, AC26_FSB D _L<53> Gy s 72 _—
2 1 > CPU_SM _L 25 Jswm + Boki[ 421 FSB OLK CPUN o egmy ESB D L<22>  1224mpo- D54+[,AD20 FSB D L<54> ¢
72 13 oqEry FSB_D_L<23> V23 {pp3+ D55+ AE22 FSB D L<55> Gy n
TP_CPU RSVD M4 M [rsvpo 2 13 ogmy ESB_D_L<24> P25 1ppax a | D56* [ AF23 FSB_D L<56> DS
TP_CPU RSVD N5 N6 |RsvD1 2 15 ogmy ESB_D_L<25> P23 {os* B8 D57+ A5 FSB D L<57> T
TP_CPU RSVD T2 T2 |Rsvoe 2 ae FSB D L<26> P22 o6+ D58+ AE21 FSB D L<58> DS
TP_CPU RSVD V3 V3 |rsvDs a 72 13 oy ESB_D_L<27> T24 |7 il D59+ |, AD21_FSB D L<59> DR
TP_CPU_RSVD B2 B2 |Revs g 7216 FSB D_L<28> R24 Do+ & |3 De0*[,A22 FSB D L<60> DS
TP_CPU RSVD F6 F6 |RsvDs g 72 13 oqEry ESB_D_L<20> 125 {ppo* D1+l A3 FSB D L<61> Gy
TP_CPU RSVD D2 02 |rsvos 8 — 72 1 ogms ESB_D_L<30> 725 {pgo+ o2 [y AF22_FSB D _L<62> G o
TP_CPU RSVD D22 D22 |rsvor s 72 13 oqEry FSB_D_L<31> 25 {D31* D63+ A3 FSB D L<63> Gy n
TP_CPU RSVD D3 08 _|rsvDs |1?K1005 = 12 o FSB_DSTB_L_N<I> _Lospstan* DSTBNG* [, AE25_FSB_DSTB_L _N<3> oy o 1o 7
CPU JTAG Support I PLACE_NEARs: 2190 FSB DSTB_L_P<1> M6JpsTBP1* DsTBP3* [y AF24 FSB DSTB_L_P<3> -
R1090 %;EEV o0e 7 U000 AbR6. 12 7 mm 7 15 oqEry ESB DINV L<1> N24 oy NvL* Dinva*hAC20 FSB DINV L<3> oo
2 R U TADZ26: 1207 mm
12 _XDP_TMB 1249, c}§§§ t Uigﬁﬁ» A%E: 157 W 2 2 CPU_GTLREF 026 |oTirer gy se covpo|_Re6 - CPU_COVP<0>
R1091 5 CPU_TEST1 C23 |TEST1 cowel| Wwe » CPU_COVP<1>
549 NECLF 1R1006 CPU_TEST2 D25 |TEST2 cove2|_AAl » CPU_COVP<2>
12120 _XDP_TDI LRANE 20K TP_CPU_TEST3 24 |1EsT3 covpa|_YL_» CPU_COMP<3>
1% 6w CPU TEST4 AF26 |TESTA
oW R1092 Melr NO_STUFF TP_CPU TEST5 AF1 |TESTS DPRSTP* |, ES  CPU DPRSTP_L 1372 R1023* R1021*
402 54.9 2 yanu}
72 12 o _XDP_TDO IAANR Cl1014: TP_CPU TEST6 A26 |TESTE ppsLp+[3B5  CPU DPSLP L am = 54.9 54.9
PLACE_NEAR=J1300.51:12.7 mn 1% NO STUFF 0. 1P8§“__ IP_CPU TEST7 Q3 |rEST? pPwre [, 024 FSB DPWR L am = %/{:_1%;\7\'} %/{:_1%;\7\'}
VELLF R1010 ey 2 28 BSEL<0> B22 |BSELO D6 CPU_PVRGD am s 72 402, 402,
L0 2 70 CPU BSEL<1> 823 |nspi1 sLpr, 07 ___FSB_CPUSLP_L am -
NO STURF NO STUFE 7o @m CPU BSEL<2> = @1 Igspi2 psi*| AE6  CPU PSI L oD o 1R1022 1R1020
RlOlllK1 1Il?lg.012 2r.4 2r.4
1/ 16W 1/ 16W
7212 0 _XDP_TCK == %/{:-1%:;‘,/\.} ,%Z:lﬁ‘,é" QE\‘/E-ZLF 25\‘/10=-2u=
402 402
XDP_TRST L 1,939, ’ ’ :
2129 AN/ o PLACE_NEARSs:
1% - e
%/{:}E‘é, = ngzt): 1 Hl§§§ % 12: 7 w
02 Bl gé k Hi R ii.%ﬂm'ﬂ“
SYNC MASTER=T27 M_B SYNC DATEZOS, 27, 2009
imiz
CPU FSB
Appl e I nc. 5 8563
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Ad P6
(CPU CORE POVER) ~8 - P21
A1 P24
=PPVCORE_SO_CPU 7101 s uU1000 m
44 A (SV Design Target) AL6 PIE(:E’IN s
41 A (SV HFM AL9 4o ro2
AT | AB20 g 30.4 A (SV LFM 23 RS
A9 a7 AB7___ 4 23 A (LV Design Target) AF2 T1
lAlU Ulooo ACT B6 T4
Al2 PENRYN AC9 B8 T23
Jas FOBGA AC12 B11 T26
A5 3 0F 4 AC13 B13 w
Jar ac1s B16 w
L8 ACLT B19 w1
0 AC18 B21 u24
B7 ADT. B24 v2
B9 ADO o Vs
B10 ADLO =] V22
12 ADL2 ci1 V25
B14 ADL4 cla wa
B15 AD15 C16 W
17 ADLY co ve3
B18 ADLE (=] vee
0 vee e <2 ¥3
© AE10 s Y6
= AE12 o1 Vo1
c12 AE13 D4 Y24
ks 15 o o2
cs AELT o11 s
kar AE18 13 a8
cig AE20 D16 ALY
[o AFo 10 Ania
D10 AF10 D23 AALG
iz AF12 D26 AAL9
D14 AF14 E3 22
s | vee AFLS E6 AR5
D17 AFLT s ABL
= AF18 E11 AB4
= AFJO (CPU | O POVER 1. 05V) e1a | vss vss |_aes
E9 =PP1V05 SO CPU 79 11 12 61 E16 AB11
E: ::1 I 4500 mA (before VCC stable) z? ii
13 6 2500 mA (after VCC stable) 24 AB1O 1
s ke Fs AB23
E17 M F8 AB26
le J21 F11 AC3
E20 K21 F13 ACE
F7 Veeo:) M1 F16 AC8
Fo 21 F19 ACLL
Fio e e Acia
F12 Re1 F22 Ac16
ku R6. F25 AC19
F15 T21 A AC21
far 6 a ac2a
Fiz :j;i (CPU I NTERNAL PLL POWER 1.5V) z: :Z
AAT ( BR1#) =PP1V5_S0_CPU 711 <] ADB
Jvo ,|Le2e e oL
Ant0 veeA s 130 m o1 AD13
Az A tes AD16
AAL3 VI DO|_ADS CPU_VI D<0> oo o 7 J2 ADL9.
15 VI D1|_AFS CPU VI D<1> o 5 72 35 AD22
IN VI D2|_AEs CPU VI D<2> oo o 7 —PPVOORE SO CPU - J22 ADR25
18 VI D3|_AFa CPU VI D<3> oo o 2 325 AEL
AA20 VI D4|_AE3 CPU_VI D<4> oo o 72 N K1 AE4
[:E VI D5|_AF3 CPU VI D<5> o o 72 11?&3100 K4 AES
AC10 VI DB|_AE2 CPU_VI D<6> oo 5 72 1% K23 AE11
10 st K26 AEL4
-~ i -~
[E VCCSENSE]_AFT. CPU VCCSENSE P oD o L6 AE19
1 ABLS PLACE_NEAR=U1000. AF7: 25. 4 mm L21 AE2!
- P
1 ABLE VSSSENSH_Aer CPU VCCSENSE N lPLAC&@hEAIR:ﬂgDD AET: 25.4 mm o 2 _—
%3 AF6
1R1101 M2 AF8
}20 25 | AF11
1/ 16w N AF13
R v ar1s
23 AF19
1 26 AF21
- P3 A25
Bl Socket - P KEY) AF2!
%ﬁc VASTER=T27 _M.B SYNC_DATE=07/ 20/ 2009
e
CPU Power & Ground
T T O
Appl e Inc. 5 8563
(<] A. 13.0
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BEH I SRR NS TE | o
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| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 11 OF 109
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CPU VCore HF and Bul k Decoupl i ng

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE (C1200- C1219):
Pl ace i nside socket cavity on secondary side.

» =PPVCORE _SO0_ CPU

CPU_CAP: 15&CPU_CAP: 12 CPU_CAP: 15&CPU_CAP: 12
CAU_CAP: 15&CPU [CAP: 12
NO STUFF NO STUFF | NO STUFF | CPU_CAP: 15 NO STUFF | NO STUFF | NO STUFF
CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL
1C1200 (1 C120 1C1202 (1 C1203 |r C120 1C1205 |+ C120 1C120 1 C1208 |1 C1209
L 22U0F ~ L 22UF L2507 —L 22UF L 22UF L 22U T L 22UF ~ —L 22UF L 22UF L 25UF
20% - 20% -1 20% -1 20% 20% 20% — 20% - 20% — 20% -1 20%
2 6. 3' 2 6.3V 2 6.3V 2 6. 3V 2 3V 2 6. 2 6. 3V 2 6.3V 2 6.3V 2 6.3V
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
603 603 60: 603 603 603
CPU_CAP: 15&CPU_CAP: 12 CPU_CAP: 15&CPU_CAP: 12 ) ) CPU_CAP: 15&CPU_CAP: 12
cPl_JAP: 15&CPU_TAP: 12 P 156CPU_GaP: 12 CPU_CAP: 15&CPU CAP. 12 R
NO STUFF CPU 15&cp CPU _CAP: 1 CPU_CAP: 15&CPU_CAP: 12
RTICA | R Taa | or Troar P Ver B AT eAPT caL | oriTical | BRETTEANT oRITICAL | ORITICAL | CRI T CAL
1C1210 |+Cl1211 1Cl1212 C1213 C1214 C1215 1Cl216 |+Cl1217 1C1218 1C1219
L 250~ L 220F L 250F 20F T L 2oUF 22UF 22UF L 25UF
20% -1 20% -1 20% - 20% 0% -1 20% 20% -1 20% -1 20%
2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 3 2 6 3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V
X5R- CERM X5R- CERM X5R- CERM X5R- CERM 5 - CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
603 —663—— 603 603 603 —663—— 603 603 603

PLACEMENT_NOTE ( C1240- C1243):
CPU_CAP: 15&CPU_CAP: 12
NO STUFF CPU_CAP: IZ}S

1y

Pl ace on secondary si de.

CRI TI CAL
NO STUFF CRI TI CAL CRI | CAL CRI TI CAL
L1 C1240 1C1241 C C1243
== 470UF- 4MOHM == 470UF- 4AMOHM = F 4erHM Z70UF- 4MOHM
2 508 2 308, 2 3 2 o0
POLY- TANT POLY- TANT PCLY- TANT POLY- TANT
D2T- SM F D2T- SM F D2T- SM D2T- SM

1

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. OluF
, =PP1V5_S0_CPU

BYPASS=U1000. B26: : 4 nm
C1250: 1 C12
10uF 0. 01UF

603 402

VCCP (CPU |/ O DECOUPLI NG
1x 330uF, 6x 0. 1uF 0402

w1200 7 SPPLVOS SO CPU | PLACEMENT_NOTE=Pl ace C1260 between CPU & NB.

CRI Tl CAL
Cc12601, |t C1261 E C1262 E C1263 E C1264 E C1265J1C1266
330UF b —0.1UF ——0.1UF 0. 1UF
T T W T iw TG DY T, i
m[ﬁ(}.Té'\Nr{ CERM guEgM CUE§ S5 402

SYNC MASTER=T27 M.B SYNC DATE=11/23/ 200

~_CPU Decouplin
(3, apietno. ool 8063 [0
<]
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M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.

Use with 920-0620 adapter board to support CPU, MCP debugging.

MCP89- speci fi ¢ pi nout

7 _=PP3V3_S0_XDP

611110 9 7 _=PP1V0O5 SO _CPU
XDP CRITI CAL
R1315* XDP_CONN
54.9 J1300
116w LTH- 030- 01- G D- NOPEGS
Lt F ST sm
2 1
O O
72 9@ XDP_BPM L<5> CBSEN_AQ Py 4 00O 3 - CRSEN_ Q0 JTAG MCP_TDO @15
72 og@y—XDP_BPM L<d> CRSEN_ A1 PEDGELE PPN - CRSEN_CI JTAG MCP_TRST L oo 0
gl 7
O O
72 o, XDP_BPM L<3> CBRSDATA_AQ P 9 P CBRSDATA_CD TP _XDP_OBSDATA CO
D G 0 O o=
72 o [ry—XDP_BPM L<2> CBSDATA_A1 -2 1o ol - CBSDATA_C1 TP_XDP_OBSDATA C1
14 3
O O
72 9 XDP_BPM L<1> CRSDATA_A: .y 18 15 P CRSDATA_C2. TP _XDP_OBSDATA C2
[mmg - 0 O o=
72 o (> XDP_BPM L<0> CBRSDATA_A: - zz 0 O 1; = CBSDATA_C3 TP _XDP_OBSDATA C3
O O
TP_XDP_OBSFN BO cesen g0 2 | o oo cesen_m JTAG MCP_TDI oo s
TP_XDP_OBSEN B1 cRsEN A1 : 00 2: CRSEN D1 JTAG MCP_TNS oo i
O O
TP_XDP_OBSDATA BO cspaTA_F0 —— 27 e cRspaTA_0 TP_XDP_OBSDATA DO
- O O =
TP_XDP_OBSDATA Bl —— - 9 o cspaTA o1 TP_XDP_OBSDATA D1
- O O ™~ o=
O O
TP _XDP_OBSDATA B2 CRSDATA_E: -l 34 0 O 33 ey CRSDATA_[2. TP _XDP_OBSDATA D2
XDP - -
TP_XDP_OBSDATA B3 CSDATA & - 35 e cespaTA_m TP_XDP_OBSDATA D3
R1399 * L [°%  *
1K O O
72 13 9 [T CPU_PWRGD 1 2 XDP_PWRGD PNRGDY HOOKO. - 40 00O 39 - L TPCL K/ HOOKA. FSB CLK | TP P Yan ESRE XOP
e XDP_0BS20 o o210 01" gu L T80t i b FSB CLK I TP N am =
Vios" voc_ces_AB “ 1o o2 voc_ces_co R113KO3
1 PM LATRI GGER L b - 45 e RESETH/ HorKE 72 XDP_CPURST L 1 > __FSB T L 013 72
™ - 0 O o=
10 o JTAG MCP TCK b > 1ol - RRE OO XDP_DBRESET L oo © 2 L PG o close 0 G T mar o s
016 o2 NOTE: XDP_DBRESET_L nust be pul | ed-up to 3.3V. MESF
75 42 18, MBUS MCP_0_DATA DA i 22 S1 pra 10 XDP_TDO Yany BRC
SMBUS MCP 0 QLK w 0% * XDP_TRST L
75 12 1B s - 006 - 1RSTO oo ©
raa NG 5 e . XDP_TDI -
NCX¥—-0 O - D>
72 9 @ XDP_TCK ICKO. -~ :z 0 O Z; - INS XDP_TMS m 9 72
00 XOP_PRESENTH
XDP
1 C1301
998- 1571 gL3)
[, i
2 X5R
oz
Di rection of XDP nodul e
Pl ease avoid any obstructions
on even-nunbered side of J1300

I SYNC

MASTER=T27 M.B

SYNC _DATE=07/ 28/ 2009

TTILE

eXt ended Debug Port

(m ni - XDP)

d} Appl e I nc.
®

=g

051- 8563

THE
Pl
THE
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oM T
U1400
MCP89M AO1
FBGA
(1 COF 11)
296, FSB_DSTB_L_P<0> K34 cpy_psTBPO* CPU DO* |\B8 ESB D L<0> o
72oogmyFSB DSTB L N<O> o9 K354 cpy psTBNO* CPU_D1* [N36 ESB D L<1> o
296, ESB_DI NV_L<0> 137 cpy_DBI 0* cPU_D2* Orse o5 oo &2 ESB D L<2> o
29 FSB_DSTB_L_P<1> T31 | cpu DSTBPL* CPU_D3* |3-36 FSB_D L<3> .
296 FSB_DSTB L_N<1> T30 cpU DSTENL* CPUDIT NS gy FSBDL<4> aeyeon
2oocay FSB DINV L<1> g g P28 CPU_DBI 1* CPU_D5* ;zj ESS B II:<6> so
- CPU_D6* 3—“—L® 6972
29 FSB_DSTB L_P<2> K33 cpu_psTBP2* cPU D7+ |P38 ESB D L<7> o
29 FSB_DSTB L_N<2> K32 cpy_psTBN2* CPU_DB* |36 FSB D L<8> o
2oocmy FSB DINV L<2> g g  NS{cpy pai2 CPUDI 3t ol FSBDL<9>  mmiun
70 oy FSB DSTB L P<3> P C36 | cpU DSTBP3* CPU_D10* i37 FSB D L<10> oo
o FSB DSTB L_N<3> D86.] CpU DSTENG* ©PU_DL1* [JK36 FSB D L<11>
720 ogmry—FSB DI NV_L<3> o=t A35] cpU_DBI 3* CPU_D12* [ (K38 FSB_D L<12> e o
- CPU_D13* SN87 FSB_D L<13> oo
290, FSB_A_L<3> w8 | cpy A3* CPU_D14* 87 FSB D L<14> oo
29 FSB_A L<4> 34| cpy ag* CPU_D15* [5-38 FSB_D _L<15> e o
720 og@ryESB A L<5> —t U35 | cpy As* CPU_D16* [\N\28 FSB L<16> e o
29, FSB_A L<6> T34 | cpu AG* CPUDIT*SB0 gy FSB D L<I7> oo
290, FSB_A L<7> V87 cpy A7 CPU_D18* [JN\29 FSB D L<18> s ol
296 FSB_A _L<8> VB8 | cpy As* CPU_D19* [yP34 FSB_D L<19> e o
7296, FSB A L<9> T37 | cpu Ao+ CPU_D20* [5T29 FSB D L<20> o ol
26 FSB A L<10> v38 | cpu_A10* CPU_D21* (5132 FSB D L<21> 5 o I
290, FSB A L<11> V85 cpu AL1* CPU_D22* (5082 FSB D L<22> .
29 FSB_A L<12> Y36 cpU A12* CcPU_D23* [5T38 FSB_D_L<23> e o
29 FSB_A L<13> W3 cpy A13* CPU_D4* [5P31 FSB_D L<24> e
296, ESB_A_L<14> V84| cpy AL4* CPU_D25* [5P30 FSB D L<25> oo
296, FSB A L<15> Y37 | cpy_A15+ CPU_D26* [JN30 FSB D L<26> R,
720 0@y ESB_A L<16> o=t Y357 cpU AL6* CcPU_D27* [4P33 ESB_D_L<27> 602
29 FSB_A L<17> AF38 | cpu AL7* cPU_D28* (N81 =9 FSB D L<28> G ¢ 5 72
20, FSB_A L<18> AB35 | cpu A18* CPU_Dpo* |5T28 FSB D L<29> oo
29 FSB_A L<19> Y34 | opy A10* CPU_D30* [5P35 FSB_D_L<30> 6o
29 FSB_A_L<20> AE38 7| cpy A20* CPU_D31* [5P29 FSB_D L<31> e o
7200 FSB A L<21> AC36 | cpy_A21* cPy_Da2+ (83 FSB D L<32> oo
290, FSB_A L<22> AF367 cpy A22* CPU_D33* 334 FSB_D L<33> oo
29 FSB_A L<23> AC38 7| cpy A23* CPU_DB4* 3130 o—pSB D L<34> G ¢ 5 72
7 0 oy FSB_A L<24> o= AB36 | cpu A24* CPy_DB5* (31 FSB_D L<35> I
29 FSB_A_L<25> AB38 | cpy A25* CPU_D36* 333 FSB_D L<36> .,
298 FSB_A L<26> AB37 | cpu A26* P CPy_DB7* (P32 FSB_D L<37> o2
720 oy ESB A L<27> o—t AC34 | cpy p27+ 7)) CPU_D38* yN32 FSB_D L<38> e o
29 FSB_A L<28> AE36 | cpy A28* o CPU_D39* [\N33 FSB_D_L<39> e o
29 FSB_A _L<29> AF37 | cpu A20* CPU_D40* [5H85 FSB_D_L<40> e o
290, FSB_A_L<30> AC37 ] cpu A30* CPU_D41* (K81 FSB D L<41> oo
29 FSB_A L<31> AC357| cpy A31* CPU_D42* yH34 FSB_D_L<42> e o
296, FSB_A L<32> AE37 | cpu A3+ CPU_D43* (K30 FSB D L<43> oo
296 FSB_A L<33> AE35 | cpy A33* CPU_ D44+ [1L32 FSB_D_L<44> 6o 72
29 FSB_A _L<34> AE33 | cpu A34* CPU_D45* :ﬁ: -~ FSE D _L<45> G ¢ 5 72
72 9 5B FSB_A L<35> o=t AE34 ) A35* CPU_D46* <46> 607N
X FSB_ADSTB_L<0> w86 CPLLA;D; oy 2? ,Egg B ::<j7> W =
29 CPU BO* CPU_D48* — <48> Do
296, ESB TB L<1> AB34 | cpy_ ADSTBL* cPU_Dag* [JD37 ESB D L<49> o
CPU_D50* [5138 FSB D _L<50> oo
o ESB_REQ L=0> w36 cpy_RED* CPU DB 1+ 38 FSB D L<51>
o ESB_REQ L<l> 736 cPu_REQL* cPu_ps2+ [p&7 ESB D L<52>
e FSB REQ L<2> w7 cpy_Rece* CPU D3 (S50 FSB D L<53> .
29 FSB_REQ L<3> 138 ] cpy_REQE* CPU_D54* [JB35 ESB D L<54> o
e FSB REQ L<4> T35 oPU_REQU* cPU_ a5 35 FSB D L<55>
ESB L AE31 CPU_D56* [B36 FSB D L<56> oo
296 CPU_ADS* CPU_D57* |5E36 ESB D _L<57> R,
20 ESB BNR L - AE32 ] cpU_BNR* cPU_Ds8* |35 FSB D L<58> oo
) FSB_BRE! L AE30 ] cpu_BRO* cPU_D59* D34 ESB D L<59> o
) FSB_DBSY_L AE29| cpy_DBSY* CPU_D60* 3—‘-‘——®E38 FSB D L<60> o
22 10 1 7 _=PP1VO5_S0_MCP_FSB 20 Egg IL::IR'I?YLL \L:?Bz CPU_DRDY* CPU_DB1* E‘;i Egg g I|:<g;> oo
296 - CPU_HI T* CPU_D62* <62> 6972
296 Egg 'I:" ™ ||: - 2:; CPU_HI T CPU_D63* [JE37 ESB D L<63> .
1 1 7296 OCK CPU_LOCK* = b d — <D
Rl544]._(3 6Rzl 415 7 ocg—FSB TROY L - A9 cPU_TRDY* CPU_BPRI *|yY31 FSB BPRI _L 57
116w 26w CPU_DEFER* [5Y30 FSB_DEFER L -
M LE ME- LF s €O CPU_PECI _MCP o AH34 | cpy PECI P ——————— {0
22 2402 o 2 L U28 | GpU_ PROCHOT*
72 40 5 [T PM THRMIRI P_L bl VB3 CPU THERMIRI P* BCLK_OUT_CPU_N_AF32 ESB CLK CPU N .
7 o r—CPYU_FERR L - AB32 oPU FERR: BCLK_OUT_CPU_P|_AF33 > ESB_CLK_CP —@P .
- B BCLK_OUT_| TP_N| AFSS F P. -
- —=ME_BSEL<2> - B34 | cpy_BsEL2 BCLK_OUT_|I TEP AF34 FSB CLK_| TP_P |
s D =MCP_BSEL<1> e G4 | opU BSELL COUT_ITP_PL =2 g o A I [Oop 72
D =MCP_BSEL<0> . 234 | cpu BSELO BCLK_OUT_NB_N|_AF28 -2 FSB CLK MCP_N e
-3 - BCLK_OUT_NB_P| AF29 » FSB CLK MCP_P
L
29 on Egg % t:(l)z - ﬁ:zc CPU_RSO* arho Loop- back cl ock for delay matching.
R1430'| |'R1435 B N W S =D iy St I T
49.19 4"2. 9 2o OO _LSEZ g - q CPURS2 BCLK_I N_ -
WEFs < Hiaw -
402, 402 CPU_A20M: [1V1B0 CPU_A20M L o7 N:OPZ:;\L/J(I)ZSF SO FSB ;15122
2 MP BOLK VM _COWP VDD #57 | i o vop U O GA8%0 GUINT L 'R1440
» MCP_BCLK_VM._COVP_GND AH38 . - CPU_I NI T* 57
BOLKVM_COMP_GND PU_I NTRVBL CPU_I NTR o 150
» MCP_CPU COVP_VCC AH36 | cpy_CoMP_VOC CPU_NM 222 gg gm - o7 i,{g;ﬁ‘,é"
» MCP_CPU_ COVP D AH35 ) X CPUSM*( 2 gy O OM L~~~ o 2
U GN CPU_COVP_GND cPU_ Y32 - CPU PVWRGD e SYN(%I IIVLAESTER&T27 M.B SYNC DATE=11/ 05/ 2009
! ! CPU RESET*[AE28 g FSB CPURST L o7 D
R3S 436 cPU_DPRSLPVR] CL PM DPRSLPVR - MCP CPU I nterface
1/ 180 1756w CPU_SLP* |5Y33 FSB_CPUSLP_ L o2
MF- LF ME- LF CPU_DPSLP* [(AB33 CPU DPSLP_L |
402 02 - f533 g CPUDPSLP L ey e Inc.
’ > CPU_DPVR* [;U81 FSB_DP L 072 d}@ App =0
CPU_STPCLK* |5Y29 CPU_STPCLK_L o . .
CPU DPRSTP* |29 CPU DPRSTP L o NOTI CE OF PROPRI ETARY PROPERTY:
= - THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T 14 G: 109
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR
IV ALL RI GHTS RESERVED E R PART 13 OF 80

7 6 5 4 3 2 1




oM T oM T
U1400 U1400
MCP89M AO1 MCP89M AO1
FB! FB!
(2 oF 11) (3 oF 11)
7 MEM A 63> APS | MDQo_63 MDQso_7_p| AN? MEM A P<7> 27 MDQL_63 MDQs1_7_pLARZ MEM B P<7> 2w
7 gy VEM A DO<62> g AP7 |nDop_62 MDQS0_7_N|_ AW M A N<7> 2w MDQL_62 MDQs1_7_N_ARL M B N<7> 2w
7 MEM A 61> ARB | MDQO_61 MDQs0_6_p| ANLO MEM A P<6> 2w MDQL_61 vogs1_6_pl A7 MEM B P<6> 2w
75 27 MEM A 60> AP8 | MDQo_60 MDQS0_6_N|_AMLO MEM A N<6> 27 73 MDQL_60 MDQs1_6_N_AVS MEM B N<6> 27 73
73 27 MEM A 59> AR4 | \DQD_59 MDQS0_5_p| ANL3 MEM A P<5> 27 73 MDQL_59 MDGs1_5_p| AULL MEM B P<5> 27 73
7 MEM A 58> AR5 | MDo_58 MDQS0_5_N| AML3 MEM A N<5> 2w MDQL_58 MoQs1_5_N_AVLL MEM B N<5> 2w
73 27 MEM A 57> AMB_ | \DQo_57 MDQs0_4_p| AL16 MEM A P<4> 27 73 MDQL_57 MDQs1_4_p| AUL3 MEM B P<4> 27 73
73 27 MEM A 56> AN8 | MDQD_56 MDQS0_4_N| AK16 MEM A N<4> 27 73 MDQL_56 MDQSs1_4_N_AV13 MEM B N<4> 27 73
7 MEM A 55> AKLL | \pQo_55 MDQS0_3_p| AH28 MEM A P<3> a7 MDQL_55 MDQs1_3_p| AT28 MEM B P<3> 2w
73 27 MEM A 54> ALLL | \vpo_54 MDQS0_3_N| AJ28 MEM A N<3> 27 73 MDQL_54 MDQs1_3_N|_AU28 MEM B N<3> 27 73
73 27 MEM A 53> AHL3 | vDo_53 MDQS0_2_p| AMRO MEM A P<2> - MDQL_53 MVDQs1_2_ Pl AUL MEM B P<2> 27 73
73 27 MEM A 52> AHLA | \vpo_52 MDQS0_2_N| AN29 MEM A N<2> 27 73 MDQL_52 Mogs1_2_NAV31 MEM B N<2> 27 73
7 oy VEM A DOS51> g AL10 Ivpop 51 MDQS0_1_p| AP34 M A P<1> 2w MDQL_51 MDQs1_1_p| AU36 M B P<1> 2w
7 MEM A 50> AKLO | \po_s50 MDQS0_1_N| AP35 MEM A N<1> 2w MDQL_50 MDQs1_1_N|_AT36 MEM B N<1> 2w
75 27 MEM A 49> ANLL | vDQo_49 MDQS0_o_p| AHSL MEM A P<0> 2 7 MDQL_49 MDQs1_0_P| AL38 MEM B P<0> P,
7 27 NNEEM ﬁ 3573> :JKE MDQO_48 MDQS0_0_N| AL MEM A N<0> 27 73 MDQL_48 MDQs1_0_NLALS7 MEM B N<0> 27 73
7 oy VEM A DQA7> o g AKI3 I\pop 47 MDQL_47
o ey NEM A DO<46> AL4 | \noo_as VDOL_46
NVEM A 45> AJ16 *45 WASO*MQ_‘M@% 73 *45 NRASPMQ_‘ML@% 73
D M A D e e | voasor FALIO 0T VEMACAS L . M- voasi QAT o NEMB CAS L en
D e | weorbAL0 g MEMAVEL o o werr (A7 MEMB VEL  gnen
7 2. Gy DO< — MDQO MDQL
. MEM A 42> AL13 | NDQo_42 o MDQL_42 —
a7 MEM A 41> AMLA | \DQo_41 veao 2| AL2S g  NEM A BA<2>  myasvs MDQL_41 MBAL_2| AR2S MEM B BA<2> w7
7 or gy VEM A _DQ40> g g ANI4 | \pop 40 6 VBAO_1| AN20 M A_BA<1> 573 MDQL_40 6 VBAL_1| AT19 M B_BA<1> %73
s MEM A 39> AKL7 | vpQo_39 = vBAO_ol AMLO g MEM A BA<O>  mmy e w MDQL_39 - vBal ol AR20 gy MEM B BA<O> ~ rmyze
P I\/NEEM ﬁ 2573: 2;1; MDQO_38 - MDQL_38 -
I 27@@%% MDQO_37 - MAO_15| AK26 MVEM A A<15> 25 73 MDQL_37 — MAl_15| AP26 MEM B_A<15> 26 73
v 27% MDQ_36 E MAO_14| AK25 MEM A _A<14> 25 73 MDQL_36 E MAL_14] AR26 MEM B_A<14> 2 73
7 27@@%‘-““7 MDQ_35 < Mao_13| AJ20 MEM A A<13> 25 73 MQL_35 < ma1_13| AV16 MEM B_A<13> 26 73
n o@D MEMA DO<34> o g Ml7 W00 34 12| AI26 MEM A_A<12> MOQL_34 1| AP2S MEM B A<12>
NEM A 33> AMLG o MAO_12 2 73 o MAL_12 2 73
™ ”@WL\%"‘W MDQ_33 MAO_11[ AH2S MEM A A<11> 2 73 MQL_33 MAL 11| AT23 MEM B_A<11> 2 72
3 27% m*ii > Mao_10| AMRO MEM A A<10> 25 73 m*ii > Mal_10[ AP20 b MEM B _A<10> oo 2
” ”@—L".—NEM A 30> ADO |:Q0730 Mro_o| AH26 M A_A<9> 27 Em*go MAL_o| AU23 M B_A<9> 2 72
S Y YN e Tl [V wmo_s| AN23 NEM A_A<8> - oL wa1_s| AV22 NEM B_A<8> -
= Vo VNI T e Ve w7 25 o VEMA A<r> R 0129 T A5 o VEMB A<r> R,
73 21y MVE DQ<28> g MVDQO_28 ~ AVE2 M A A<6> MDQL_28 ol AT22 M B A<6>
VEM A 57> ANDS MAO_6 25 73 MAL 6| AT22 g NVEM B A<6>  mmyee s
oo @D NEM A DQS2T> gy 7025 | MDQ_27 A3 M A A<5> MoQL_27 A2 M B A<5>
MEM_A_DO<26> ARG MRO_S VE 5 0 wa s A22 o MEM B A<E> s
s @ NEM A DO<26> o g A20 j10Q_26 | A2 <4> MDQL_26 A AP23 <4>
M A > AL28 NMAO_4 MEM A _A<4 25 73 MAL_ 4/ MEM B_A<4 26 73
@y VEM A DO<25> g g A28 hoo0 25 - [Az NEM A_A<3> MDQL_25 [Aes T MEM B A<3> e
M A 24> A28 MAO_3|P2® g W WEMA ASS> e e MAL 3L P20 g  WEM B A<S> = momyee s
7 @y VEM A DQ24> o g A?8 I\pop 24 AR22 VEM A A<2> MDQL_24 AP22 MEM B_A<2>
NVEM_A 23> AVRS MAO_2L =" gy VEVLA ASL>  popmy 25 7 MAL 2L 2" g VEV. D ASc>  yoomy 20 73
0 oG- NEM A DO<23> o g A28 j10Q_23 1| A3 <1> MOQL_23 [ A2 <1>
NVEM A 20> AP29 22 meo_1| A28 g 0 MEM A A<I>  mrpyes s w1l AR22 g 0 MEM B A<l> =~ ;snyee s
3 27% NDQJ721 MAO?D&‘ML@ 25 73 NDQl,;Z. W,D%@ 26 73
73 27 VDQ)7 B
» 27@3 MEM A _DO<20> "‘_ 252 | vocp 20 =PP1V05_S0_MCP_MRCLK DLL ;. MDQ1_20
73 27 MEM A 19> AP28 | \poo_ 19 +VI O MRCLK_DLL_1 AFZ“{ 550 mA MDQL_19
» oy MEM A_DOQR18> g A8 Ivpoo_ 18 +VI O_MRCLK_DLL_2| AGS MDQL_18
s ngary MEM A DOSI7> @ O /ABT |\vpog 17 PP1V05_SO_MCP PLL_FSBMEM ., VDQL 17
73 27 MEM A 16> AMBL | \Do_16 +VI O PLL_MEM 1| AF250 20 mA 70 M MDQL_16
73 27 MEM A 15> AR34 | vDao_15 +VI O_PLL_NEM 2| AG26 MDQL_15
73 27 MEM A 14> AMB2 | \po_14 MDQL_14
73 27 MEM A 13> AL33 | \po_13 +VI O PLL_FSB 1| AF26l 25 mA MDQL_13
73 27 MEM A 12> AL3S | vpgo_12 +VI O_PLL_FSB_2| AG28 MDQL_12
73 27 MEM A 11> AP32 | \po_11 MDQL_11
P MEM A 10> AP33 | \bQo_10 +VIO PLL_CPU 1| A26L 25 mA MDQL_10
73 27 MEM A 9> AMBS | \Do_9 +V1 O _PLL_CPU_2| AD26 MQL_9
75 27 MEM A 8> ALS2 | vpQo_8 +VI O_PLL_cPy_3| AE26 MDQL_8
7 oy MEM A DOST7> g M35 Ivpoo_ 7 +VI O_PLL_CPU_4| AF27] MDQL_7 .
7 2, MEM A 6> A31 | vpco_6 VDQL_6 VRESETO
AH32
- ”@—L"‘—E NEM A &ii 755 | voco s MoLKoA_ 1P| A23 o NEM A CLK P<1> o Va1 MOLKLA 1P| AUZO MEM B CLK P<1> s
. MVEM A_DO<3> A3 | v 3 MoLkoa 1 NLAIZS g WEM A CLK N<1> gom s 7 N s MokiA 1 N[ A0 0T VEM B CLK N<I> g 25 7
73 27 g e
Z E AL34 MDQO
. ﬁm ﬁ ﬁ AJ33 m’i MOLKOA 0_P| 22 g  MEM A CLK P<0> mpm 27 m':m*i MCLK1A 0_p| AUL9 MEM B_CLK_P<0> 26 73
73 27, — AH22 — AV19
- NVEM A 0> AI32 | voco_o MCLKOA O_N| A2 g MEM A CLK N<O> mymy 2 7 VoL o MoLK1A O N|AVIO g MEM B CLK N<O> gmy 2o 7
o oM NEM A DVE7> o, AR7 [nvpow_7 MoSOA 1AL g, MEM A CS L<1> mpmyosv MDQVL_7 Mos1A 1r (U6 Ly 0 MEM B CS L<1> ez
2 oo NVEM A DVEGB> o, AMIL | NvDOW_6 MCSOA 0+ AK20 g  MEM A CS L<0> mpmy o5 MDQVL_6 MSIA O+ (AP19 g NMEM B CS L<0> 20 70
MEM A DMK5> AL14
727 O YEML A IVEDZ g MDQMD_5 MDQML_5
73 27 @w MDQMD_4 herAilw_‘—MAwr<—1>@ 25 73 MDQML_4 m1A71M_‘—MOjr<—]->@ 26 73
73 27 @M_A_M;‘& MDQWD_3 MOA,U&‘_NEMA_M@ 25 73 MDQMVIL_3 NCDTlAJJ&‘—NﬂA_E_M@ 26 73
o oM NEM A DME2> o, APSL [npowp 2 MDQVL_2
no o NVEM A DMVel> o, AVB4 [hpow_ 2 MOKEOA 1 AL26 Ly NEM A CKE<1> gm0 2579 MDQVL_1 MCKELA 1] AU25 MEM B CKE<1> 20 26 73
o om—NVEM A DVEO> o, AISO fnvpw o MOKEOA O[ AN2S g  NEM A CKE<O> 20 25 7 MDQVL_O MKELA O| AT25 o NMEM B CKE<O>  mymy20 26 7
MEM_COVP_GND
MEM_COVP_VDD

R1511*
40.2
lllénV/\.}

MF-LE
402,
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oM T
U1400
MCP89M AO1
FBGA
(4 OF 11)
s m—PEG CLKREQ L - RFAFLKREQ'/ GPI 049 PEO_REFCLK P 1 - PEG CLK100M P o ¢
( PEO_REFCLK_N| W PE( K100M N 5 74
V6
- AP CLKREQ L RFR-REQ/ OPIOS0 ooy perak p V8 o POE CLKIOOM AP P g s
I3
" ENET CLKREO L W | pec oL kREGH ORI O 51 PEL REFOLK N Y2 g PO E CLKIOOM AP N smmy 20 74
(Fo PE2_REFCLK_P| W PCI E_CLK100M ENET_P o
o FW CLKREQ L V8 PERSLKREQ'/ GPI O 52 PE2_ REFCLK NS g  PCIE CLKI1O0OM ENET N g o s
w6 PE3_REFCLK_P| Y7 PCl E CLK100M FW P 55 74
 oom—EW PR EN - UFp-REQ/ GPIOSS e merai kN U6 . PCl E_CLK100M FW N oo 5 7
« o FWPME L - PR FLKREQ'/ GPI 0,54  PE4_REFCLK P o TP_PCl E _CLK100M PE4P
he ( PE4_REFCLK NLYB g TP PCIE CLKI00M PE4AN
W0 TP_PCl E CLK100M PE5P
PES_REFCLK_P|
= - PEO ports are Gen2-capabl e. 4 RCs: 4x, x2, x1, x1
29 24 PCl E KE L - u3 * w1 TP_PCl E K100M PESN
‘oA E WA - TreE) PES REFOLK MW g TP PCOIE CLKIOOM PESN PE1 ports are Genl-only. 2 RCs: x1, x1
- mm>_=PEG D2R_P<0> > "CL | pE0_Ré0_p PE0_ Tx0_ P AC3 =PEG R2D_C P<0> . —
s >—=PEG D2R N<0> - "BL | PEO_RX0_N PEO_TXO NAR g  =PEG R2D C N<O> s
s =PEG D2R P<i1> > S | PEO_RXI_P PEO_TX1_P| AB2 =PEG RPD_C P<1> 3
o m—=PEG D2R N<1> 2% | PEO_RXL_N PEo_Tx1_ NLABS g  =PEG R2D C N<1> s If PEO[3:0] are not used
o m»—=PEG D2R P<2> 20 | pEO_RX2_P PEO_TX2_PL A g =PEG R2D C P<2> o +VI O_PE_AVDDO and +VI O PE_DVDDO can be GND
o om>—=PEG D2R N<2> e "CL1 | PEO_RX2_N PEO_Tx2_N[ACY =PE! D C N<2> .
s =PEG D2R P<3> AB7 | pEO_RX3_P PEO_TX3_P| A8 =PE D P<3> s
o m>—=PEG D2R N<3> - B8 | PE0 RX3 N PEO_TX3_ N A =PEG R2D C N<3> s
- _RX3_| 0 TN —p———F=2 2 = S oop _
TP_PCl E PE4_D2RP - B0 | PEO_RX4_P ) PEO_Tx4_p| AB4 TP_PCI E PE4_R2D CP
TP_PCl E_PE4_D2RN -5 | peo Ra N IEILJ PEo Txa N ABS TP_PCI E_PE4_R2D CN
7 3 PG E FW D2R P - Y2 | pE0_RX5_P o PEO_TX5_P| Y2 PCIE FWR2D C P 33 74
s % my_PCLE_FW D2R N -2 P RGN X POTE N g POEFWRDCN  gmpan I'f PEO[4:5] and PE1[0:1] are not used
74 29 6 (TR PCl E_AP_D2R P - Bl | pep Rxo p PE17Tx07PW_‘MP—@N . +VI O_PE_AVDD1 and +VI O_PE_DVDD1 can be GND
7296 PClE AP_D2R N o B10 | pE1 RxO_N @) PE1_TX0_N|_Y6 PCl E_AP. D N 20 74
. PCl E_ENET_D2R P Y10 | pg1_RX1_P o PEL_TX1_P|Y® PCl E_ENET. D P a1 74
7451 PCl E_ENET_D2R N Y11 | pE1_RX1_N PELTXLNLYE g PCl E_ ENET_R2D C N o 7
PP3V3_S0_MCP_PLL_HVDD
22 -« | UL PCl E RESET L 18 24
50 mA Vi1 |3 v pLi_wvop 1 (PP PEXRST a S °
V13 | 4+3.3V_PLL_HVDD_2
2 _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA MO | ivio PLL PE
80 MA S | ivi 0 PLL_XREF_XS 1
AFL2 | v O PLL_XREF_XS 2
AF13 | 1V O PLL_XREF_XS_3 =
120 mA ¢ A | +vio PLL_SATA 1
A | 1vi O PLL_SATA 2
25 mA A | ivioPLL_H PEX0_TERM P| Y2 2 MCP_PEXO_TERVP
R1610*
2. 49K
1%
1/16W
ME-LE
4022

PLACE_NEAR=U1400. U2: 12. 7 nm
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» PP3V3_S0_MCP_DAC (5 OF 11)
140 ma | 829 ] 43 3v_resDAc DOC CLK0/ GPI O 38 P29 o AUD | P_PERI PHERAL_DET erm s =
DDC_DATAO/ GPI O 30| 25 o M KEY M C LOAD DET am -
. $E MCP_RGB ﬁg SEE?:— ig FeB.DAc Rt RGB_DAC_RED| &1 TP RED . RGB DAC Di sabl e:
° RGB_DAC_VREF ReBDAC GREEN B3L g TP MCP RGB GREEN . Okay to float all RGB_DAC signals.
@ RGB DAC BLUE| 3! g TP MCP RGB BLUE . DDC_CLKO/ DDC_DATAO pul | -ups still required (or use as GPl Cs).
RGB DAC HSynd_ D31 TP MCP RGB HSYNC . Connect +3.3V_RGBDAC pin to GND.
_DAC | | = o TP MA RGO POYIMG,
RGB_DAC_VSYNG E31 g TP_MCP_RGB_VSYNC s NOTE: No Conposite/ S-Vi deo/ Conponent Vi deo support on MCP89
o q@m-DP_1G MO _P<3> o228 | DPo_3_P/ TMDSO_TXC_P 1FPA_TXC_PL K22 g =MCP_| FPA_TXC P o ¢ Interface Mde
o qm—DP 1 G MO N<3> =25 | DPO_3_N/ TVDSO_TXC_N IFPATXC N2 g  =MCP IFPATXC N s MCP Si gnal TVDS/ HDM LVDS
o m—DP_ 1 G MO _P<2> — 28 | DPO_2_P/ TVDSO_TXO_P IFPA_TXDO_PL 22 g~ =MCP | FPA TXD P<O> vy =MCP_I FPA_TXC_P/ N TMDS_I| G TXC_ P/ N LVDS_| G A CLK_P/ N
o qom—DP_1G MO_N<2> =25 | DPO_2_N/ TVDSO_TXO_N IFPA_TXDO_ N B22 g~ =MCP | FPA TXD N<O>  rmy o =MCP_I FPA_TXD_P/ N<O> | TMDS_| G_TXD_P/ N<O>| LVDS_| G_A_DATA_P/ N<O>
s qom-DP_1G MO_P<l> @22 | DPO_1_P/ TWMDSO_TX1_P PP TxDL P E22 g @ =MCP I FPA TXD P<1> s =MCP_I FPA_TXD_P/ N<1> | TMDS_| G_TXD_P/ N<1>| LVDS_| G_A_DATA_P/ N<1>
s on—DP_1 G MLO_N<1> — 25 | DPO_1_N/ TMDSO_TX1_N 1FPA_TXDL_NL 222 o =MCP_| FPA TXD N<1> oD ¢ =MCP_| FPA_TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2>| LVDS_I G_A _DATA_ P/ N<2>
o qom—DP_1G MO_P<0> @22 | DPO_O_P/ TWDSO_TX2_P 1FPA TxD2 Pl P22 g  =MCP | FPA TXD P<2> s =MCP_I FPA_TXD_P/ N<3> | ( UNUSED) LVDS_| G_A_DATA_P/ N<3>
o qom—DP_1 G MLO_N<O> 25 | DPO_0_N TVDSO_TX2_N 1FPA X2 N 22 g  =MCP | FPA TXD N<2> s =MCP_I FPB_TXC_P/ N ( UNUSED) LVDS_| G B_CLK_P/ N
I FPA_TXDB_P[ 22 =MCP_| FPA_TXD P<3> o =MCP_| FPB_TXD_P/ N<O> | TMDS_I G_TXD_P/ N<3>| LVDS_| G_B_DATA_P/ N<O>
s qom-DP_1G M1 P<3> =28 | DP1_3_P/ TMDSOB_TXC P IFPATXDB_N J22 g ~ =MCP | FPA TXD N<3> s =MCP_I FPB_TXD_P/ N<1> | TMDS_| G_TXD_P/ N<4>| LVDS_| G_B_DATA_P/ N<1>
s q@np-DP_1G M1 N<3> 38| 0P1 3 NTVDSOB TXCN | =MCP_| FPB_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<5>| LVDS_| G_B_DATA_P/ N<2>
P IG M1 Pe<2> 28 | ey 2 prTmso T P | IFPB_TXC P B23 =MCP_| FPB TXC P oD =MCP_| FPB_TXD_P/ N<3> | ( UNUSED) LVDS_| G_B_DATA_ P/ N<3>
:@ DF TG M1 Ne2> pallil ) praiiivercioed Z IFPBTXC N 23 g  =MCP IFPB TXC N /e =MCP_I| FPAB_DDC_CLK TMDS_I G_DDC_CLK LVDS_| G DDC_CLK
. @@ $ :G M_i sz - res DP1_1_P/ TNDSO_TX4_P E 1P X3 Py L23 =MCP :EEE %B Z:O> \ =MCP_| FPAB_DDC_DATA | TMDS_| G_DDC_DATA | LVDS_I G_DDC_DATA
s @__J‘L&_>—‘._ DP1_1_N TMDSO_TX4_N | FPB_TXD4_N = > s .
s @m-DP 1G M1 P<0> &—28 | DP1_0_P/ TMDSO_TX5_P - | FPB_TXD5_P| 923 =MCP_| FPB_TXD P<1> . I{—Vl\ ,DDSSZ Egﬁ: :g%{ Egi g: é g¥
s qom-DP_1G M1 N<O> 28 | DP1_0_N TMDSO_TX5_N < | FPB_TXD5_N|_H23 =MCP_| FPB_TXD_ N<1> . : - :
_ | FPB_TxD6_P| 23 = | FPB_TXD P<2> .
NOTE: 100K pul | -downs required if o mm—L2P_L G HPDO 25 | HPLUG_DETO/ GPI O_20 LL | FPB_TXD6_N|_F23 =MCP_| FPB_TXD N<2> .
HPLUG _DETO/ HPLUG DET1 are not used. o mm—L2P_L G HPDL 228 | HPLUG DET1/ P O 21 | FPB_TxD7_p| D23 =MCP_| FPB_TXD P<3> s
s 10 o SATARDRVR A_EN &> 2° | HPLUG DET2/ GPI O 22 IFPe_TXD7_NLE23 g~ =MCP IFPB TXD N<3> s
woayDP 1G AUX CHO P o g 128 Ippc cik2/ DP_AUX_CHO_P DDC_CLK1/ GPI O 40| 28 =MCP_| FPAB_DDC CLK s
1 DP_1 G AUX_CHO N K28 | ppc_DATA2/ DP_AUX_CHO_N  DDC_DATAL/ GPI O 41| 29 gy~ =MCP | FPAB DDC DATA o
8 DP_I G Al 1_P K25 | ppc_cLK3/ DP_AUX_CH1_P
. DP_ I G AUX _CH1 N K26 | ppc_DATA3/ DP_AUX_CHL_N
NP ( GVUX_I NT)
= PPSVS_S0 PLL DP USB M3 LCD_BKL_CTL/ GPI O 57| A25 L 1 G BKLT. s
210 mA 180 mA B2 +3.3V_PLL_DPO_1 LCD BKL_ONV GPI O_59| B25 LCD | G BKLT EN .
*3. SVPLLDRO.2 LCD_PANEL_PYRI GPI O 58] 25 g LCD | G PVR EN o -
30 m N21 | 13 3v PLL_USB 1
Ne2 | 43, 3v_pLL_usB 2
237 _=PP1VO5_SO_MCP _PLL_| FP
60 M N23 | .vi O PLL_I FPAB 1
24 | +vi O PLL_I FPAB_2
> _PP1VO5_SO_MCP_PLL_CORE
160 mMA 40 M MBS | 1vi O PLL_CORE_LEG
60 M Y5 | +vi 0 pLL_sPPLLO_1
L26 | .vi O PLL_SPPLLO_2
40 mMA ¥e6 | svio pLL v | FPAB_VPROBE|_L20 MCP_| FPAB_VPROBE oo 25 7
20 M N24 | vio PLL_NV_1 K20
) PLL_NV_ | FPAB_RSET 23 74
125 | v o PLL W 2 | FPAB_RSET| MCP S o =
237 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | ,yDD | FPA
3 | +vDD | FPB
.3 =PP1V0O5_S0_MCP_DPO_VDD %
160 mA 6 | +vi 0 pPo_1
B26 iw o PO 2 TMDSO_VPROBE]_H28 MCP_TNMDSO_ VPROBE oo 25 74
426 | +vio pro_3 TMDSO_RsET| P31 MCP_TMDSO_RSET oo = 7
NOTE: DP_AUX CHl al so requires pull-downs if used for
dual - nrode Di splayPort (DP++). |f unused no pulls
are necessary, if used for TMDS/HDM only then
only pull-ups are necessary.
R1710 100K 1 2 DP_1 G AUX_CHO_P
R1711100K1 2 oY% ITTIBW M-TF 402 pp | G AUX_CHO N s 16
5% 17 16W NMF-LF 402 SYNC MASTER=T27 M.B SYNC DATE=11/05/ 200

TTILE

= MCP G aphi cs

GPl O Pul | - Ups d} Appl e I nc. |W€3Ib
° A. 13.0

=PP3V3_S0_MCP_GPI O ; ;s

R1780 10K 1 2 SATARDRVR A _EN o5 NOTI CE OF PROPRI ETARY PROPERTY:
[781 10K 1 2 5% TTIGW WTF 402 "AQD | p_PERI PHERAL_DET ., PREPRIETANG | PROPERIY OF - APPLE COMPOTER | NC.
_7 2 10K 1 2 5% 1716W MF-LF 402 M KEY M C LOAD DET 1 TTET%CBESSCR AGREES TO THE FOLLOW NG
5% T T6W NF-TF 402 MAI NTAI N THI' S DOCUVENT | N CONFI DENCE 17 OF 109
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(6 OF 11) External A
74 36 SATA HDD R2D C P AH4 | SATA_AO_TX_P usso_N| €20 USB_EXTA N a7 75
nao@m-SATA HDD RRD C N~~~ o A IsATA A0 TX N usBo P|B20 g USBEXTAP  Smaws
Al rPort (PCle M ni-Card)
74 36 SATA _HDD D2R N AJ4 | SATA_AO_RX_N us1_p| 320 USB M NI _P 875
74 36 M SATA_AO0_RX_P " USB1_N ﬂ“%@ 8 75
- O T57
‘g uss2_p | €19 NC USB T57_P
o 9 use2_N| B9 NC USB_T57_N
74 36 SATA_ QDD R2D C P AJ3 | SATA AL_TX_P m Y External C
oo SATA CDD RRD C N o A2 IsATA AL_TXN B S| uss P| 20 g USBEXTCP o
O| use3 N| F20 g USB EXTC N Do
74 36 SATA_ODD _D2R N A2 | SATA A1 RX_N = g Wat er nel on
waommSATA ODD 2R P~~~ o  AB isatam RXP @ usBa P| E20 o g USB WP = e+~
c usB4_N | D20 N 8 s
° Caner a/ External E
<| m ) uses_p | E19 USB_CAMERA P 2075
TP_SATA C R2D CP A6 |satA BOTX P = | (N s uses_N[ D19 USB CAMERA N S w5 7=
TP_SATA C R2D CN - A7 | sata Bo_TX N <L ) 8 — SD Car d/ Expr essCar d
) " psee_p| GO USB_SDCARD P 1B
TP_SATA_C D2RN - AHT_| SATA_BO_RX_N - UsB6_N| F19 g USB SDCARD N~~~
TP_SATA C D2RP - A6 | SATA_BO_RX_P S External D
> 2 Use7_p [ 317 B_EXTD P o s
c X bse7_N | HL7 USB_EXTD N 575
H%' © — Ceyser Trackpad/ Keyboard =PP3V3_S5 MCP_GPI O ,
TP_SATA_D D ﬁtg SATA B1_TX_P 5 2 9 UsBs_P i&g B_TPAD P w75
_ TP_SATA D R2D _CN - SATA BL_TX_N ag UsB8 N| ML gy USB TPAD N s
o s SPEOVE SO M -GRLO 8% - u Bternal B 'R1851 | ['R1853
" TP_SATA D D2RN - ALL | SATA B1_RX_N w@ £ | bsso_p c17 USB EXTB_P - 8. 2K 8. 2K
R1800 TP_SATA D D2RP - ALZ | saTa_B1_RX_P a? 5 0| (589 N[P7 _qug USB EXTB N oD o iow
gl - C = g IR Q%ELF 25\140:-2“
'%Zlag‘év 3;6 =z usB10_p | EL7 USB IR P s
2 upB10_N| P17 USB IR N 3 75
MXM GOOD L - AHL | SATA_LED*/ GPI O_30 82 B Bl uet oot h R1850* R1852*
- - | . 8B BT N 8.2K 8.2K
> UBB11_N 20 75 506 506
1 NCP_SATA TERMP AL | SaTA_TERVP 8@ upBl1 P| Fl7 qug USBBT P~~~ s s e
— 2 2
1R1805 UsB_oco*/GPI0 25 [ A7 o USB EXTA OC L
2, 49K UsB oC1*/GPIO 26 [ L17 o USB EXTB_ OC L
1756w NC)% NC_1 USB_Oc2*/ GPI 0 27_MPI O 0 [ K17 o USB_EXTC OC L
62" NC% NC 2 USB_ o3t/ GPI 0 28 MPI O 1 | K19 o USB_EXTD_OC L
NCx| NC_3 oc2# Also for EXTE
1 NCE NC_4 USB_RBI AS_G\D | 119 s MCP_USB_RBI AS_GND OC3# Al so for EXCARD
Rav|_vrer | C13 o MCP RGM | _VREF am’ 18Rz317860
1%
o o (rp—ENET_RXD<0> 1% | RaM 1 _Rx00 Rav1_Txoo | &2 TP ENET TXD<0> ooy
o op—ENET_RXD<1> -S4 R R0 Rom 1 o | P12 o TP ENET TXD<1> 2
75 5 (TR ENET_RXD<2> - D16 | Ravi | _RxD2 RGM | _Txpe | F14 - TP_ENET_TXD<2>
76 5 (T ENET_RXD<3> - F16 | rav 1 _RXD3 RaM | _Txpa | P14 - TP_ENET_TXD<3> =
_ 768 ENET_CLK125M RXCLK E16 | Ravi | RXCLK Z RGM | _TXCLK | G4 TP_ENET_ CLK125M TXCLK
22 10 7 _=PP3V3_ENET_MCP_RMGT s O ENET RX CTRL - Al4 | pav | _RXCTL 5 RGM | _TXCTL i‘M
R1810° o ENET ENERGY DET o "4 lpaui (NTRIGPIO35 Fou 1 _noc| FLS  TP_ENET_MDC
&’Fliﬁ » _PP3V3_ENET_MCP_PLL_NMAC Rav | _MDiO| KIS oy ENET MDIO o
462, 20 mA M6 |13 3v_pLL_MAC_DUAL BUE 2smz | 13 TP MCP CLK25M BUEO R
2 MCP_M | _COVP_VDD D13 | ravi I _cavP_voD
« MCP_M | _COVP_GND E13 | ravi I _cowp_aND RGM | _RESET* 0314 > TP_ENET _RESET L
1
R1489]-_% I nternal MAC Di sabl e:
%/{:1%;\7\'} Connect RGM | _RXD<0: 3> together to 10K pul | - down.
402, Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
€L Connect RGM I _INTR to 10K pull-down (if not used as GPlIO).
= +3.3V_PLL_MAC DUAL mnust remain connected to 3.3V RMGT rail .
RGM | _COVP_VDD/ _GND nust remai n connected as shown.
Connect RGM | _VREF to 10K pul | - down.
Connect RGM | _MDI O to 10K pul | - down.
All other pins can be left TP or NC.
SYNC VASTER=127 M_B SYNC DATE=11/ 23/ 200

s

MCP SATA, USB & Et her net

TR —e
d} Appl e I nc. | 051-8563 | D
° A 13.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
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=PP3V3_S0_MCP_GPI O ; 1617 18

o T
UL400 261
MCP89M AO1 ygﬁy
2. =PP3V3RIV5_SO_MCP_HDA (7 1402 R1950
70 mMA D6 | +vDD_HDA HDA_SDATA out| EL - 513 HDA SDOUT R LAAN2 HDA_SDOUT e R
70 m R1951 Y
402
samp HDASDING o B liencoatA i HoA BI T B g i HDA BIT CLK R 1,35 2 HDA BI T_CLK rrmy o 7=
5%
1/16W
R1900* < MESF R12%52
49. 9 s T} AUD | PHS SW TCH EN E3 HIIDAPD§DATA7I N1/ GPI O 2 % HDA_RESET* CDl - 518 HDA RST R L 1 2 HDA RST L o@D =
180 Qutput linmited to +VDD_HDA. ( s
402, Confirmed OK for this signal. R1953 M;LF |_ - —B—LIF— —SI— (—)— iy —K— I: —————————
s NCP_HDA_PULLDN_COVP D8 | HpA_PULLDN_COWP oA sd_ D2 110 HDA_SYNG R 1%2 HDA_SYNC o , _ ) CL requency
% |
Y | Frequency 1ppa synC
Mos" | — !
|
omegyLPG AD<0> RI910 22 1,3p2 o IPCADRD> ey Kllipcam (1P POSERRG L gy LPC SERI RO @D | 24 Mz 1
75 41 OCET LPC AD<1> RI9II 22 1WVL§;WWW2M—.¢ LPC_AD1 (I PU) %'%‘3 | |
o mepry LPC AD<2> RIOIZ 22 2 5% i LPC AD R<2> L2 | Lpe a2 (1 PY) R12%50 , 14. 31818 MHz 0 I
s oqmy LPC AD<3> RIQI3 22 1 \\Vz 55: ITISW W TF 402 ) pgAD R<3> —s_ 2| LPC ADB (1PY) %) LPC_FRAVEN . g LPC FRAMVE R L 1/\{;\0//0\’2 LPC FRAVE L mmy 50 4 75 . ______
TP_M.B RAM SI| ZE K2 PG ?QQJ*/GDI 043 % Mjgg‘é/ T T T T S o T o T LT LT T T T |
{ B (1PD) LPC_RESET*|SKT g LPC RESET_L o 0 2 s | Bl OS Boot Sel ect |
a3 rmy—PM CLKRUN L L6 | Lpc_CLKRUN*/ GPI O 42 (I PU) LPC_cLko| L5 - LPC CLK33M SMC R o 2 7 1 1/ E | LPC FRANVE# !
| — |
PP3V3 G3 RTC 5 SMC_WAKE SCI L DLl | 5 o PME*/ GPI O 31 ~ M SC_VDDENO/ GPI 0 47| K10 MCP_CPU VIT_EN L . | LPC 0 |
297 12 PM LATRI GGER L Gl1 | ExT_sm*/GPi O 32 T MSCVDDENL/GPIO 48l B o M_B_RAM_VENDOR 16 NOTE. MOP8S AOL has | !
s AUD 1 2C I NT_L B3 | A20GATE/ GPIO 55 —|= (; M SC VDDEN2/ GPIO 17| A8 g g T57_PWR_EN G " strong (-10K) | SPI 1 !
R1920" 1R1921 » O—oMC RUNTIVE_ SOl L - H2 | KBRDRSTI N/ GPI 075E|E$ M SC_VDDEN3/ GPI O_18| D8 - SMC_ADAPTER EN am 0 « s all -gowns on | |
48 90K A %K M SC_VDDEN4/ GPI O 10| B o o LPCPLUS GPI O e R Fhese ins | NOTE: MCP89 does not support FWH, only |
C 1% 1% PWRB J10 MEM VDD_SEL/ GPI O_46]_<7 - MCP_MEM VDD SEL_1V5 @ w0 P : LPC ROVs. So Apple designs will |
T i » M 1N L - PURBTN" (1 PU-S5) g : not use LPC for Boot ROM overri de
202, 402 24 PM_SYSRST_ DEBX L F10] RSTBTN® (1 PU- S5) FANCTLO/ GPl O 61| H - ODD _PWR_EN_L oD 1 % o 2t R Hre 1O PODT AV DVER T EE
FANRPMD/ GPI O_60/ MEPI O_2) 2 - MEM EVENT_L Q) 20 25 20 3
GL6 " FANCTL1/ GPI O_62 - ENET_LOW PVWR 5 16 31 [ ——— ——— = ——— — — — — - — === — =
RTC RST L - RTC_RST FANRPML/ GPI O_63/ MPI 0.3 o SDCARD_RESET %15 0 | SPI Frequency Sel ect !
3 PM RSVRST L - L | PYRGD SB (1PD)  SLP_S3*[x&A - PM SLP_S3 L 6 39 65 69 ! !
. E‘E MCP_PS_PWRGD % | ke (PR SLFLRNGT*EKQ - PM SLP RVMGT L @@ES | Frequency]SPI _DOJSPI _CLK |
- «[1D5 e M _SLP L 6 18 39 40 65
NOTE: MCP89 AO1 has strong (~10K) L (1PD)  SLP_S5 P PM SLP_S4 oD ¢ : 25.0 MHz 0 0 :
pul | -downs on these pins. a0 MCP_WAKE _REQ L | -0 MCP_VWAKE_REQ* MCP_VI DO/ GPI O_1 - MCP_VI D<O> @ s 6
™ F MCP_VI DU Pl 0 14 KA MOP_VI D<1> b I 31.2 MHz 0 1 !
t t oD PMBATLONL | g A4 ’(‘F" - DI s* K5 i NMCP_ VI D<2> | |
p u p S () MPVID/GPIOIS - oo s
os 20 qgmMCP_MVEM VDD_EN e |MP MEWDD ENGPIO 44 () MP_VIDS/GPIO 16 K6 g MCP_VI D<3> oo s | 42. 7 Mz 1 0 |
For EM Reduction on HDA interface |: « o MCP_VEM VIT_EN %0 | NewTT_En aPr 0 45 PI_csor/cPio 10 Bl SPI_CSO_R L w A ! > 5 Mz 1 1 '
e = sPl_awerio] 7 g SPI _CLK R s | 62.5 |
HDA_SDOUT_R 107 SM | NTRUDER_L 2264 I NTRUDER" - o = =P M SO o> | |
HDA BIT GKR v e R Pl VoSl R qme e e | NOTE: 42 & 62 Miz use FAST_READ conmand.
HDA RST RL .. w010 omSMC_| G THROTTLE L - & |mrupaeios s ol o MOP_SPKR i _ _ _Straps not_provided on this page. |
HDA_SYNC R o wo o157 RESET Dol [vetrytpsypaipage SPKRI GPI O_ - o~
21 18 GFXVCORE PWR EN o— 20 | MePU_PI R/ GPI O 23 THERM DI CDE_P|_ S8 - MCP_THMDI ODE_P. oD = 1R1970
Cl?OE,’DQ ! Cl?OEl)D% ! %0 11 15 oy SPL ROM USE_M.B =11 | MPU_PI B/ GPI 024 THERUD CE N2 MCP_THMDI CDE N oo TOK
f— % = MCOP_SPKR:
530\7";|_ 53V 12 JTAG MCP_TDI - CL0 | 3TAG TDI (IPY) SVB_CLKOLE. g SMBUS MCP O _CLK oD 2 42 7 vl B —
CERY CERY > - - SVB_DATAOL B4 g SMBUS_MCP_0_DATA 1242 7 ¥%2"F 0 = USER node (Normal boot node)
702 702 JTAG MCP_TDO & 220 | JTAG TDO g <D 2
2 NCP *—5 - SMB_CLK1/ MSMB_CLKLAS g SMBUS MCP_1_CLK o 2 75 1 = SAFE node (For ROVSI P recovery)
= m—ITAG I - JTAGTVS (1PL) SMB_DATAL/ MSMB_DATAl B5 gy SMBUS_MCP_1_DATA s )
1 C1951 953 12 JTAG MCP_TRST_L | 04 ITAG TRST* (1PD) — — = - D = Connects to SMC for automatic recovery.
LoPF PF » T _JTAG MOP_TCK - 7107 17AG Tk SME_ALERT*/ GPI O 64 - AP_PVR_EN oD o 2 o
2 2 m e - BUE_Siockerioss H ARB_DETECT L w0
402 All
(oo ME QICRAIN | e A amwmos s o | | ow oz SusaK R gy
bl TEST_MoDE_EN_D4 - MCP_TEST MODE_EN
= 24 (T RTC CLK32K XTALI N - 22 XTALI N_RTC PKG TEST|_L16 -
K1l
G:)l O Pu | I - UpS / [X)V\n S -+ on RTC_CLK32K XTALOUT - XTALCUT_RITC PG TesT2| KIP g NO STURF
1 1 1
mesamac. riong) [mgen mose  [Rece [mers
= oK 100K 5% 1%
=PP3V3_S0_MCP_GPI O, 1 1 1 17180 ew [t [t
PCIE_RESET L - Yoz, [ ],462 2* 2*
R1980 10K|1 2 SDCARD RESET 18 20
R19O :l 10K 1 2 5% I7T6W M- LF 402 T57 RESET 6 18 r
R1990 100K] ; , 5% I/I6W W-LF 402 xVCORE PWR EN o L =
R1986 100K|[1 2 o ITIBW W-TF 302 op) pov USE_MLB 610 41 50 s of :
o 5% 1T TOW W TF 107 Pl at f or m Speci fi ¢ Connecti ons
R1983 10K |1 2 MCP_CPU VIT EN L 4
R1984 10K[1 2 % TTISW MTLE 492 M B_RAM VENDOR 1 R1965
R1985 100K|1 2 5% - T57_PVWR_EN o o2 LPC RESET L 1,33 2 LPC PWRDW L wa
R1I987 100K|1 , 5% UTTT6W M-TF 407 | beplLUS GPl O o mvg — — Vsn\k \% D
5% I7T6W M- LF 402 1/ 1E\£I
R1988 10K|1 2 oDD PWR EN L 16 56 o5
R1I989 10K(:1 2 °% ITI6W M-TF 402 \EM EVENT_L 16 25 26 39 o5 40 39 18 6 PM SLP S4 L — PM SLP_ S5 L gy s
RT990 10K|: 2 5% UIGW MELF 202 ENET | OW PWR 5 o D e BASE=TRE -
199 10K 5% I7T6W M- LF 4027 . .
= 1 L 2 o LG THROTTILE L \OTE:  MCP SLP_S5# signal has the BYNC VASTEICT 27 VLG YNNG DATE= L1 23/ 2000
R1992 100K 1 5 NCP VI D<O> behavior of Intel’s SLP_S4# signal . ——
RT993 100K 1 2 > TTIBW M-TF 402 nNpp Vi D<1> . MCP HDA, LPC & M SC
R1994 100K 1 , 5% I/16W M-LF 402 \rp \/| D<2> o e h
199 100K 5% I1I7T6W M-TF 4027 PCP 15 62
A S L 2 T TEW WFTF207 VI D<3> ° d} Appl e I nc. d
R1996 10K 1 2 AP_PWR_EN 16 29 65 (<] 13.0
5% 1716W MF-LF 402 " .
R1997 100K 1 2 ARB DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1 SPI_M SO FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.

2
NN\ 5% T ToW W TF 407

618 41 75

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

8

7

K6/ K69 EDP currents used.
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NOTE:

227

22 13 7

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP80_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

" SW

=PP1V05_SW MCP_FSB

2000 mA

=PP1V05_S0_MCP_FSB

200 mA

rails are dynamcally switched in the SO state as needed,

controll ed by MCP89 GPI Gs.

oM T
U1400
MCP89M AO1
FBGA
(8 OF 11)

32 | 4vTT_cPU_1 +VDD_MEM 1| AGL4
K29 | vTT_cPu_2 +VDD_MEM 2| ALY
D32 | ,\1T_cPu 3 +VDD_NEM 3| AF18
L29 | 4vTT_cPu 4 +VDD_MEM 4| AF21
Y26 | +\vTT_cPU 5 +VDD_MEM 5| AML
V26 | 4vTT cPU 6 +VDD_MEM 6| AM
P27 | +vTT_cPu 7 +VDD_MEM 7| AK8
T27 | +/TT_cPU 8 +VDD_MEM s| ACGL3
J29 | T cPU 9 +VDD_MEM 9| AF16
N27_ | 4+vTT_cPu_10 +VDD_MEM 10| AF22
P26 | 1T cPU 11 +VDD_MEM 11| AG20
F32 | 1T _cPu 12 +VDD_MEM 12| AMB
A32 | \yTT_cPu_13 +VDD_MEM 13| AGL9
H29 | 1T cPu 14 =  +vDD MEM 14| AF23
W26 | +vTT cPU 15 (x *VOD_MEM15 A9
W27 | T _cPU_16 +VDD_MEM 16| AFL9
SB1 | +vTT cPU_17 +VDD_MEM 17| AGL7
32 | +vTT_cPU_18 +VDD_MEM 18| AL6
E32 | vrT_cPu19 (L +vDD MEM 19| AGLE
M8 | .\ TT_cPu_20 +VDD_NEM 20| AHL2
H30 | +vTT_cPu 21 +VDD_MEM 21| AM2
W26 | 1T cPU 22 +VDD_MEM 22| AF15
T26 | +vTT_cPU_23 +VDD_MEM 23| AMB
H31 | \vTT cPU 24 +VDD_MEM 24 ALS
B32 | ,uTT_crPu 25 +VDD_MEM 25| AL8
R26 | .vTT_cPu 26 +VDD_MEM 26| AF17
N26 | w71 _cPu 27 +VDD_MEM 27| AJ11

+VDD_MEM 28| AJ8

+VDD_MEM 29| AF14
V&7 | VT cPUz_1 +VDD_MEM 30| AV10
VB8 | \VTT_cPuz_2 +VDD_MEM 31| AF20
Y27 | +vTT_cPu2_3
Y28 | \vTT_cPuz_a

8

7

K6/ K69 EDP currents used.

oM T
U1400
MCP89M AO1
.+ _=PPVCORE_S0 _MCP (9 %3:6(}1) =PPVCORE SW MCP_GFX 21 23
—PP1V5R1V35 SW MCP_NEM L w0 2 8450 mA (0. 85v) AB% +VDD_COREA_1 +VDD_COREB_1 m 15350 nmA (0. 85V)
[ 4300 mA +VDD_COREA_2 +VDD_COREB_2
AB20 | DD COREA 3 +VDD_COREB_3| P4
R13 | +vDD COREA 4 +VDD_COREB_4| N12
R7 | +vDD_COREA_5 +VDD_COREB_5| M
T6 | +vDD_COREA_6 +VDD_COREB_6| N14
T13 | +vDD_COREA 7 +VDD_COREB_7| V20
RL1 | +vDD_COREA 8 +vDD_coreB_g| N0
ABL7 | 1vDD_COREA_9 +vDD_coreB_o| P3
R10 | +vDD COREA 10 +vDD_cores_10| P
AB18 | ,yDD COREA 11 +vDD_COoREB_11) N1
T1 | +VDD_COREA 12 +VDD_COREB_12| N6
T2 | +vDD_COREA_13 +VDD_COREB_13| P8
AB21 | ,yDD COREA 14 +vDD_CoREB_14| N2
R4 | +vDD_COREA_15 +VDD_COREB_15| N9
ABL9 | LvDD_COREA 16 +vDD_CorEB_16| N8
P13 | ,vDD_COREA_17 +vDD_cores_17| MO
R2 | +vDD_COREA_18 +VDD_COREB_18| N3
T8 | +vDD_COREA 19 +voD_cores_19| N
R8 | +vDD_COREA_20 +vDD_coreB_20| Mo
T4 | +vDD_COREA 21 +VDD_COREB_21| M
RS | +vDD_COREA_22 +vDD_CorEB_22| P2
T7 | +vDD_COREA 23 +VDD_COREB_23| M
TS5 | +VvDD_COREA 24 +VDD_COREB_24| M1
T9 | 4VDD_COREA 25  =—  +VDD_COREB_25| V19
U22 | 1vDD_COREA 26 —  +vDD_coreB_26| N7
V22 | ,vDD COREA 27 (v *+op_coReEB 27 N16
VB2 | ,vDD_COREA_28 +VDD_COREB_28| P°
NOTE: VDD _COREx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| N5
be used for renote sensing unless AA22 | ,\yDD_COREA_30 +vDD_coreB_30| N3
COREA/ COREB are powered by separate P12 | ,ypD_COREA_31 Q. +vop_cores_31| M5
regul ators. P10 | +vDD_COREA 32 +VDD_COREB_32| P9
I nstead connect regul ator sense point P11 | .vDD_COREA 33 +VDD_COoREB_33| Y17
as cl ose to COREB FET as possible. +VDD_COREB_34| V18
TP v ENSEP L10 | ,ypD_OCREA_SENSE iﬁfgizii s
TP_MCP_VDDCOREA SENSEN L9 | GND_COREA SENSE VDD coReB_37] Y19
, =PP1V05_S0_MCP_PE_DVDDO +VDD_COREB_38| Y20
200 mA (DVDDO & DVDD1) A7 | o O_PE_DVDDO_1 +VDD_COREB_39| Y17
(PEO[ 3:0]) AF8 | 4V O_PE_DVDDO_2 +VDD_COREB_40| Y18
AE9 | 1v1 0_PE_DVDDO_3 +vDD_COoREB_41| P7
AE10 | 4+\1 0 PE_DVDDO_4 +VDD_COREB_42| P8
, =PP1V05_S0_MCP_PE DVDD1
N
. i AEB | o1 0:PE:[NDD1:3 G\D_COREB_SENSE| T10 TP_MCP_VDDCOREB SENSEN
» =PP1V05_S0_MCP_PE_AVDDO PP1V0O5_S0_MCP_SATA AVDD .,
500 mA (AVDDO & AVDD1) AG13 | Ly O _PE_AVDDO_1 +VI O_SATA_AvVDD_1| AEL 300 mA
(PEO[ 3:0]) AB12 | 1\1 0 PE_AVDDO_2 +VI O_SATA_AVDD_2| AE2
ACL2 | 1\1 0 PE_AVDDO_3 +VI O_SATA_AVDD_3| AE3
ADLL | 41\ O PE_AVDDO_4 +VI O_SATA_AVDD 4| AE4
ADL3 | 1\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD ; .,
., =PP1V0O5_S0_MCP_PE_AVDD1 +VI O_SATA_DvDD_1| AFL 100 mMA
L Y12 | .o PE AVDDL 1 +VI O_SATA_DvDD_2| AF2
(PEO[5: 4], PE1[1:0]) Y13 | +vi 0 PE_AVDDL_2 +VI O_SATA_DvDD_3| AF3
AALS | 41\I O_PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4
W2 | 4vi 0 PE_AVDDL_4 +VI O_SATA_DVDD_5| AFS
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6
., =PP3V3_S0_MCP_HVDD +V110_SATA VDD, 7 e
'11 ) \_ )
30 m + 3 3V-HvVDD 1 +VI O_SATA_DvDD_9| AF11
+3. 3V_HVDD_2 AE1L
U13 | +3.3v_HvDD_3 TVIO_SATA_DVDD_ 101
- = +VI O_SATA_DVDD_11
2. =PP3V3_S0_MCP +VI O_SATA_DvDD_12| AEL3
250 mA 1 |3 3y 1 =PPOV9_ENET_MCP_RMGT 722
U2 | 43,3V 2 +VDD_DUAL_RMGT_1| L12 + 140 mA
FS | 4+3.3v 3 +VDD_DUAL_RMGT_2| L13
E29 | 13.3v 4 =PP3V3_ENET_MCP_RMGT 717 22
ES5 [ +3.3v.5 +3, 3V_DUAL_RVGT_1| AL3 300 mA
., =PPOV9_S5_MCP_VDD_AUXC s3eliol Ae = ST 8
150 mA [ 111 | oo puAL_Auxc 1 20 =PP3V3_S5_MCP [
M7 - N i~ +3. 3V_DUAL_USB_1 200 mA 240 mA
+VDD_DUAL_AUXC 2 ALS
W20 | \vpp DUAL AUXG 3 3 3YDUAL UsB 2
217 _PP3V3_G3_RTC +3.3V_puAL_1| F8 40 mMA
?? uA (&) AL6 | 13, 3v_VBAT +3.3V_DUAL_2| E8
5 mA (S0)

oM T oM T
Ul1400 U1400
MCP89M AO1 MCP89M AO1
FBGA
(10 CF 11) (11 OF 11)

AP21 | aND 1 a\D_68| AD7 AR4 | o\p_135 ap_200| E33
MB7 | anp_2 aD_69| B12 AULS | e\ 136 G\D_201| MBS
APL | op 3 e _7o| DIR A% |awp 137 oo 202[ A2
AUB7 | aND 4 anp_ 71| E12 AD3S | oND_138 GND_203| AK2
AR7 | ap 5 enp_72| GL2 A18 | o 130 D 204 AU
D18 | o\p_6 anp_73| A2 AL18 | e\p 140 @aND_20s| P37
Bl | ao 7 anp_74| AL12 APA | oD 141 ab_206] S
AD5 | oD 8 a\p_75[ AVMB AA5 | oND 142 aD_207| 937
P2 ] enp o anp_76| AD37 $18 | anp_143 ap_208| V35
ATL | aND_ 10 aNp_77| AG32 B9 | aD 144 aND_209| &7
ANBO | onp 11 ap_7s| H12 AB | o\p 145 G\D_210| AA35
Cl | & 12 GD_79| AR35 A4 | e\ 146 e 211[ AYL8
AT3 | aND 13 anp_sol H® H24 | a\p_147 G\D_212| AR6
APRA | oo 14 ap_s1| 830 | ovp 148 aD 213 AV36
AMB3 | aND 15 GND_g2| V10 AR21 | oND_149 G\D_214] B33
AR7 | enp 16 e 83| VB $4 | ao_150  awp_215[ AJ27
AI24 | o\p 17 anD_ga| AL30 A0 | o\p_151 & 216 @
AH18 | a\p 18 a\D 85| &7 A5 | o152 e _217[ ASS
A8 | anp_19 anp_ge| V29 N8 | enp 153 ap_218| AST
AVL8 | oD 20 anp_g7[ AP1S #24 | o 154 G\D_219| AD8

BS | anp 21 GND_ss| AN2 K15 | anp_155 G\D_220| A2
82 | anp_ 22 ap_so| AJ12 M9 | o\p 156  GnD_221| APY
AI21 | op 23 @\D_go| ARLS AR7 | oo 157 anp_222| ADBL
AK3S | oND 24 anp 91| N20 E18 | o\p_158 GND_223| V37
H15 | oo 25 anp_o2| D2t A4 | o\p 159 G\D_224| AA37
D33 | a\p_26 awp o3| B21 AK31 | a\p_160 GN\D_225| AG37
H18 | avp 27 a\D_o4| 21 R11 | oo 161 a\D 226 AL1S
MB2 | a\p_28 ap_os| H21 ARL | \p 162 G\D_227| ARL8
B2 law 20 ) oo os[ ART 34 | anp_163 () o 228] 1B

E6 | anp_30 anp_o7| AVRT AL21 | o\p_164 a\D_229| K14
P5 | e 31 6 a\p_os| AP27 M1 | o 165 6 anp_230] F2
K18 | anp_32 G\D_99| AMLS MB4 | aND_166 a\D_231| K27
A4 | enp 33 G\D_100[ AA3L B27 | oo 167  ap_232| A9
AD10 | onp 34 anp_101] AW Y28 | oo 168 G _233[ ABRS
F34 | a\p_35 G\D_102| AH24 38 | oD 169 GND_234| M9
M8 | enp 36 ao_103[ KIP 27 | o 170 anp_235| B0
R35 | anp_37 GND_104] J31 R34 | anp_171 a\D_236| R28
AR | eanp 38 e\D_10s| E30 35 e 172 @ 237/ RR2
A2 | aNp_39 aND_106] AK7 AK34 | enp_173 ap_238| 31
A10 | anp a0 ao_107] V7 815 | aup 174 ap_230| UL7
R32 | anp_a1 ap_108| MBL AR30 | a\p_175 a\D_240| K8
ARI | op 42 aD_100] AUL2 AR3 | oo 176 ap_241] 2L

H8 | aND 43 GND_110| AP I34 | anp 177 a\D 242| V31
AL2 | onp 44 ao_111] B3F AHB0 | \p_ 178 G\D 243| Y18
AML2 | o\D 45 @D _112| A36 P4 ] ao 179 aD_244] VR
A1 | o\D 46 a_113| F35 AR7 | a\p_180 G\D_245| Y19
VB2 | anp_ a7 o 114 L2 AU | onp 181 G\D 246 8
AR33 | aND 48 aD_115| D85 AGLO | anp_182 G\D_247| Y20
P7 | anp a9 D 116 ALR4 [E9 |anp 183 ap 24| WF
AA32 | oD 50 awp_117| AP30 E27 | anp_184 a\D_249| V21
AQ4 | a\p 51 anp_118] AHLS P21 | enp 185 @np_250[ AA28
AK37 | D 52 @D _119] B2L A8 | o\p_186 a\D_251| AA29
H24 | anp_s3 aD_120[ A3 H18 | enp_187 ap_252| N7
K21 | onp_s54 aND_121| AT38 815 | oD 188 aND_253| ADR8
J8 | oD 55 a\p_122| B38 AM | aNp_ 189 GN\D_254| AD29
A% | aup_s6 anp_123] A1 AJ15 | onp_190 GND_255| AGH
ANS | anD 57 GND_124| AD4 L18 | anp_191 G\D_256| W9
V2 | enp s anp_125[ A37 [A3 | o192 ap_257| V0
AD32 | eNp 59 a\D_126| AP18 GL5 | aNp 193 G\D_258| AA26
Ao | g 60 ao_127| A A7 | \p 194 enD_250| ABRY
D15 | anp_61 ap_128| B24 AV37 | aND_195 GND_260| AALT
A2 | auo_62 D129 D30 [0 | enp 196 a\D_261| AAL
L15 | a\p_63 ao_130 V4 L4 | anp_ 197 G\D_262| AAL9
A2 | enp 64 ap_131| AA7 Y19 | enp 108 anp_263[ AA20
ARL2 | eNp 65 GND_132| AD34 27 | ap_199 G\D_264| Y21
ANBS | enp_66 aND_133| AK4
AN37 | anp_67 anp_134] R37 = L

SYNC MASTER=T27 M.B

SYNC_DATE=087 06/ 200
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C2300 hel ps reduce i nput

rail

droop during Q300 turn-on.
, _=PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

o PV Q300
43001 J—— Par t STMFS4854N
2% T~ 9
P STMFS485NST1G | Type N- Channel
1206
l_D@DF%OO Rds(on) 10 mOhm @. 2V
= ] o Loading | 4.3 A (EDP)
 , =PP5V_S3_MCPDDRFET 13 NG NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
o 1 C2305 @
K -0 1UF K
2305 | T &% R
SLGAPO31 Lo ]| e MCPDDREET_SENSE
o 10 > MOP_MEM_ VDD_EN 2 |en TOFN 05 oD
cRITIcAL (“C'G ’;’E?AVS’:TFO Voo PPLV5R1V35_ SW MCP
MERNELAES e e 1o s oo REBE e (or
AEASE= (OR 1.35V)
'R2305 o2 TP MCPVEM DONE — =PP1VBRIV35_SW NCP_NEM .. ., -
560K oo 57&@" - 4250 mA
1/16W .
NV Requi rement s:
2 95 - Mn Ranp-Up Tine: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tinme (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.
Gated Rail Savings: 120mwW

DI MM CKE d anps

CKE nust be held

Cl anps enabl e before MCP89 MEMVDD rai |

|l ow to keep nenory in self-refresh.
swi tched of f.

CRITI CAL Cl anps rel ease after MCP89 MEMDD is up and CKEs are driven by MCP89.
20+ _=PP5V_S3_ MCPDDRFET Q2355 O anps al so discharge VIT rail via termnation resistor on each CKE signal
NTUDS170NZXXG | @355/ Q2356 chosen for | ow out put capacitance.
R23f_€)oKl 3 NMEM A CKE<0>
K @ 0 s 7
1/16W
MF- LF
402,
MEMVTT _EN L 5 G ﬁ
350 Nty
SS'\%(lSFV D|3 4
SCD- VESM HF l; 6 NEM A CKE<1> B 127
1
1[G™ st 2 G ﬁ
S
w0 > MCP_MVEM VTT_EN i . \Qﬁ

CRI TI CAL

Q356

NTUD3170NZXXG
SOT- 963

3

NO STUBS on CKE si gnal s!

MEM B_CKE<0>

20)
1%

q

6

B 14 26 73

MEM B_CKE<1>

1%

f

B 14 26 73

on DI MM

SYNC MASTER=T27 M.B

SYNC DATE=11/23/ 200

s
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. _=PPVCORE S0_MCPGFXFET

, _=PP5V_S0_MCPFSBFET

C2400 hel ps reduce input rail
droop during Q400 turn-on.
PLACE_NEAR=C2400. 1: 1 mm

XVi2400
1 542 MOPCORESO VSEN P pom o2 10

o
o
3

CRI TI CAL
1 C2400 PLACE_NEAR=QR400. 5: 2 nm
= I00LF
2 Be xeRr X\/\%ﬂ'oj-
1206-1
1542 MCPCORESO VSEN N _m o2 0
PLACE_NEAR=C2400. 2: 1 mm
Part Si 4838BDY
R :()((\)'AL Type N- Channel
g483BBDY Rds(on) 3.2 nOhm @. 5V
so8 Loadi ng | 15.35 A (EDP)

PIU}

P\/

a 1 C2405
Ve — ng%lUF
U2405 2 10
SLGGAP033 T
18 XVCORE_P EN 2 [N TOFN g5
47 MCPGEX_GATE
CRI TI CAL "
MCPGEX CNEG 3 |oneo o 6 (G driven to VCO
1 C240 DONE|_8 TP_MCPGEX_DONE
820PF an BRY
180/0 = >
2 50V
goEgM
<Cl>
Approx. Ranp Tinme (EN to 1V, uS): 43.9 + 0.6943 * Cl1(pF)

1 MR
rokane =iV

— =PPVCORE SW MCP_GFX 4 2

NV Requi renment s:

- Mn Ranp-Up Tinme: 100 uS (10%to 90%

- Max Ranp-Up Tinme: 1500 uS (ENABLE to 90%
- FET Ron <= 2.5 nChns

NOTE:
Gated Rail

Savi ngs: 860mwW

nVi di a recommends | nfi neon BSCO20NO3MS for Q400.

SYNC MASTER=T27 M.B SYNC DATE=11/23/ 200 A

AS I

MCP89 GFX Core Rail Gating
DTG NOVEEr, T
CB Appl e | nc. 051- 8563 | D
(<] A 13.0
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8

MCP Non- GFX Cor e Power
=PPVCORE_SO_MCP

197

8450 mA (0. 85V)

MCP Menory Power
=PP1V5R1V35_SW MCP_MEM

s =
2528.“8
_o<g
J
s 1=

IS
o

2l
e

IS
-

C2505 |1 C2506 |+ C2507 l
0. 1UF —4— 0. 1UF —/— 0. 1UF

W Ty T,

& & & T

20 19 14

4300 mA (1.5V)

C2510
4.

MCP CPU FSB (VTT) Power
=PP1V05_SW MCP_FSB

@zz@

N
o

C2515 |+ C2516 |1C2517
0.1UF —4—0.1UF 10 1UF —
205 - 38% T~ 8% —
10V 10V 10V

CERM 2 CERM 2 CERM

402 402 402

197

2000 mA

MCP 0. 9V AUX Core Power
=PPOV9_S5_MCP_ VDD AUXC

Q

o || =
<

H2BP

IS
o

197

150 mA

MCP 1.05V PCI E Digital Power

=PP1V05_S0_MCP_PE_DVDD

7

200 mA
C25
4.

MCP 1. 05V Menory DLL Power
=PP1V05_SO_MCP_M2CLK DLL

C25401
477UF

147

550 mA

MCP 3.3V |/ O Power
10, =PP3V3_S0_MCP

E2S
e
o

o | [ -

IS

250 mA

C25
7

MCP 3. 3V AUX/ USB Power
=PP3V3_S5_ MCP

2ouc D
SZL2TW
o[ e
S 1=
822°Q0
S

N
o
N,

o

Q

530!

22

s 1=
b@)—'?\)
S

o
N,

197

240 mA
c2
7

MCP 3. 3V MAC/ SMJ Power
=PP3V3_ENET_MCP_RMGT

19 17 7

300 mA

c2
7

Current nunbers from MCP89 AO1l Bri ng- Up

MCP 3.3V MAC PLL Power L2555
4 IV

MCP SO FSB (VTT) Power
=PP1V05_S0_MCP_FSB

19 13 7

200 mA

C252
4770
20!

X

»
SO<B T

0

MCP 0. 9V MAC/ SMJ Power

19 7

=PPOV9_ENET_MCP_RMGT

140 mA

MCP 1. 05V SATA Digital Power
=PP1V05_S0_NMCP_SATA_DVDD

19 7

100 mA

MCP 3.3V PCl e/ SATA |/ 0 PLL Pover
=PP3V3_SO_NCP_HVDD

19 7

30 M

MCP 3. 3V/ 1.5V HDA Power
16 s =PP3V3R1V5_S0_MCP_HDA
70 M

MCP 2. 0V- 3. 3V RTC Power
PP3V3_G3_RTC

19 18 7

? UA (B

)
5 mA (S0) C2552 1

~

4.

o

w§<g

,=PP3V3_ENET_MCP_PLL_MAC
L+

CRI_TI CAL
FERR- 240~ OH
0402 A
C25551 + C2556
4. 7gF —— L0 1UF
20% 20%
6, gv 2 2 10V
CERM CER
603 402

5

o

200MA  pp3v3 ENET_MCP PLL
, = -

L2560 MCP 1. 05V PCl e Anal og Power
, _=PP1V05_S0_MCP_AVDD UF 30- OHM 5A PP1V0O5_SO MCP_PE AVDD
800 MA 1YY Y L2 - : 500 mMA
0603 VOLTAGE=T. 05V
C2560i 1C2 1C2562 |1 C2563 [t C2 1 C2565 (1 C2566
10U L7 L 10F L TUF L ¢ 1UF L 0. 1UF 0. 1UF
20% —T— 20% - 10% — 10% —— 20% —— 20% 20%
6. gV 2 2 av 2 10V 2 18V 2 18V 2 18V —IZ 10V
X5R X5R X5R X5R CERM CERM CERM
603-1 402 402-1 402-1 s ———— 402 402
L2567 J; MCP 1.05V SATA Anal og Power
30- OHM 5A PP1V05_ SO MCP_SATA AVDD ,, D
L 1YY\ 2 :
0603 VOLTAGE=T. 05V 300 m
C2567 i 1 C2568 [+ C2569
T0UF L L0 1UF
2T T, AV :|' 2%
X5R 2 2 Xof 2 CERM
603-1 40 402
PR MOP 1.05V CPU/ FSB/ MEM PLL Power
, =PP1V05_S0_MCP_PLL_UF 220- OHM 2. 2A PP1VO5_SO MCP_PLL_FSBMEM .,
555 mA L YY" L2 R : 70 mA
0603 o
C2570i 1 C2571 |1 C2572 [+ C2573 ]
4. 7UF Lo 1ur™ g 1uFr- Lo 1UF
20% - 28% —T— 20% —_ 28%
. a4V 2 Rz 2 10V 2 10V 2 10V
PLACE_NEAR=RR570. 1: 50 mi | 535 —|_ § S5am S5am S5am
G\D
e = MCP 1.05V PCl e/ SATA PLL Power
L2575 PP1VO5_SO _MCP_PLL_PEXSATA .o
p20- Ot 2. 2A VA TAGEST, 05V :
1Y YY Lz T
0603 C2579 325 mA
C2575 1 1C2576 |1 C2577 [ C2578 |1 GutY"
4. 7UF L o1 g 1uF L0 1UF L lov,
20% - 38% - 38% - 2% —_ 35 C
a4V 2 2 10V 2 10V 2 10V 2
PLACE_NEAR=R2575. 1: 50 mi | SR T B S5am S5am
CE'2T5'§6'— = MCP 1.05V Core/ M sc PLL Power
220-0AM 2. 2A PP1V05 SO MCP PLL_CORE
- 2 vodﬁg—g Vi
0603 ) lUF4 160 mMA
C2580 1 12581 |1 C2582 |1 C2583 |1 5y
477UF L o 1uF~ L g 1uF- L0 1UF v,
LAY T, 8¢ T, 8% T, 8 402
PLACE_NEARER2580. 1: 50 mi | ya¥% ;r 2 % 2 &% 2 2% —J;
402 402 402 402
1 ]
=PP3V42_G3H_OPA330 =
Ji HTOL_SENSE: YES SMC N_M RROR
C2599  HTOL_SENSE: YES
2 ?S%NF R2pa7 3 HTOL_SENSE: YES
So5M AAAY, SOT- 563 HE )
el s NTZD3152H
= WE 592
3 CRITICAL | HTOL_SENSE: YES
- CRITI CAL CRI T CAL )
7—PP3__V3E§._M. HTOL SENSE: YES U2594  PLACEMENT _NOTEs: B
MCPHVDD: P3V3 HTOL_SENSE: Y1 = . OPA330 Pl ace cl ose to SMC
R2593 6 HTOL_SENSE: YES For R an
=PP3V3_S0_MCP_PLL_UF !
Pl ’ - ° , PP3V3_S0_LDO R . 98 :
NERECR-W BHIES: 8 WM ! 'ggﬁ'—
HVDD:| P2V5 116w VOLTAGE=3. 3V % M SC | SENSE
1 C2593 Mos Z| 1/ 16W
592¢ 1UF S 1 Vaos" S
10K 1% CRITICAL _LDQ ADJ | HTOL _SENSE: YES g8
1128 2 10 OM T TABLE |Re594 — 594 “2UF
wEL® 2592 | % L IR e
= M C5365- 2. 5V MELF 1oV 2 202
0 onls athy = & RSO SM N G\D_SMC_AVSS &
MCP PLL LDO EN Nl 4LDo ADD FERR- 240- OHWV+ 200MA MCP 3.3V PLL Power “
G\D stoh o MPNpi\I/iEs\% g_rc:;mmw 1 2 PP3V3 SO MCP PLL WDSDOlsrT’A
2 X 2 . jr—
R2591* 39| SMC P10 Q/AQTA@%\A%\[}TF‘: 2w 0402 C2590 1 1 Q59]%§%3 v |
= ) HTO-_SEN%: 653 4. 7UF 0. 1UF
= 1716w 5 629% ;|_ 2 2%
"L, 100K & iy
1/ 16W 603 402
CRITICAL = WELE
L259 1 MCP 3.3V DP & USB PLL Power ul
220- OHM 2. 2A - PP3V3 SO MCP PLL_DP_USB -
L i(YYY L= :
1 odos X@égy\é\[)ﬂ-ﬁ: 12 W 210 mA
C25951 1 C2596 |1 C2597
4. 7UF —— Lo 1UF L0 1uF
20% —— - 39% —— 20%
. &2 2 &m 2 $m A
MAC PLACE_NEAR=R2595. 1: 50 mi | 663 53%5 402 402 SYNC VAGTER=127 M5 SYNC. DATE=08/ 157 2000
20 A GND MCP PLL_DP USB 2 g2 .
LM'H?EE&FWBHEW— ; MCP St andard Decoupl i ng
VOLTAGE=0V 1/ 16W 1 .
d} Appl e Inc. 3
PART NUMBER | QrY DESCRI PTI ON REFERENCE CRI Tl CAL BOM OPTI ON ® 13. 0
35352971 1 | G LG M C5365. 2. 5V, 150MA, 20 SCT0- 5, HELF U2592 CRI TI CAL LDO: FI XED NOTI CE OF PROPRI ETARY PROPERTY:
35352979 1 1 G, LDQ, TPS717, ADU, 150M, 3% SC70, HFLF U2592 CRI TI CAL LDO ADJ FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
116S0004 1 RES, 0402, 0, 5% 1/ 16W R2596 CRI TI CAL | HTOL_SENSE: NO || TO NAINTAIN TH S DOCUVENT | N CONFI DENCE 25 OF 109
— Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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MCP GFX Cor e Power
2110 _=PPVCORE SW MCP_GFX
15350 mA (0. 85V)
C2600:| |:C2601 |:C2602 | C2603 |:C2604 |C2605 |C2606 |*C2607 |C2608 | C2600 |:C2610 |*C2611 Ji02612 MOP 3. 3V RGBDAC Power
10UF — L4 7UF — 1 —— 1UF ——0.22UF ——-0.22UF ——0. 1UF —4— 0. 1UF —— 0. 1UF —— 0. 1UF —/— 0. 1UF —/— 0. 1UF 0. 1UF — PP3V3 SO MCP DAC 6
20% —1— —T1— 20% —T— 10% -1 10% —T— 20% —T— 20% - 20% —T— 20% —T— 20% —T 20% 1 20% -1 20% 20% —
6. SV 2 2 av 2 lSV 2 lSV 2 6.3V 2 6.3V 2 lSV 2 lSV 2 lSV 2 lSV 2 lSV 2 lSV —IZ lSV 140 n«A
X5R X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402-1 402 402 402 402 402 402 402 402 402
£ %ié\f’ If RGBDAC is used, requires ferrite (155S0382)
2| plus 1x 4.7uF 0603 & 1x 0. 1uF 0402 cap. D
1L If RGBDAC is not used, tie to GN\D.

MCP 3.3V/ 1.8V I FP I nterface Power MCP 1. 05V | FP PLL Power
.67 _=PP1VO5_SO_MCP_PLL | FP
60 M
1C2631

w7 =PP3V3R1V8 SO0 _MCP_| FP_VDD
180 mA (1.8V LVDS)
A e 1% G2bel R it
8l & 7 6
Gzl |2 ohm 552 |2
C

MCP 1. 05V Di spl ayPort Power

167 =PP1V0O5_S0_MCP_DPO_VDD
160 mA
C26401 1C2641
4. 7TUF —— gg 1uF
20% %
%ggz 2 fHi
24 16 _MCP_TNMDSO_RSET 24 16 _MCP_| FPAB_RSET
74 1 _MCP_TNVDSO_VPROBE 416 _MCP_| FPAB_VPROBE NO STUFF
NO STUF 1R2650 NO _STUF IR2655
K C3615F§ 1K
o 1 - R 13
Liﬁ’ e A SR
702 —
—
A SYNC MASTER=T27 M.B SYNC DATE1087 06, 200 A
IKacaumn= -
MCP G aphi cs Suggor t
"
d} Appl e I nc. 051-8563 | D
<] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY: B —
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RTC Cryst al

c2810
R2810 12pF
8 D> RTC CLK32K _XTALOUT a 1 0 2 RTC CLK32K XTALOUT R ° 1 I 2
mRZS;:.F; i/:’lf‘é" CRI TI CAL %
Germ
10M oz v¥2810 | 402
118w 32. 768k 3
ety S A ] 2811
02, TIOF
10 (oo RIC CLK32K XTALIN e

MCP 25MHz Cryst al

1
R2815 2815
0
15 [y MR CLK25M XTALOUT o AN NP CLK25M XTALQUT R o E I 2
NO STUFF 5% LY
1/ 16W v
R2816* e LF CRITICAL =t
im Y2815 L =xNC
1/ 16W 25. 0000M NC
Vass , SW3. 2% 5w ] C2816
12pF
15 oo MOP_CLK25M XTALIN K

Caesar |1 (ENET) 25MHz Cryst al

2
R2820 2820
200
31 E BCMB764 CLK25M XTALO a 1 /\/\/\/2 BCMB764 CLK25M XTALO R a 1 I 2
NO STUFF 50 Bl
1 1/ 16W 50\;
R2821 M5 CRITICAL | &
10M 402
OM Y2820 L TxNC
118w 25. 0000M =2 5 No
MF-LF SM3.2X2. 5MM ] c2821
402 5 27pF
o1 (oo BOVB764 CLK25M XTALI I 12

-||—

Et her net WAKE# | sol ati on

MAKE_BASE=TRUE

=PP3V3 ENET PHY 731 6a
1
R2830
Q830 i 10K
SSMBK15FV 5%
SOD- VESM HF i
2
29 15 5 (oO—PCOLE WAKE L o] [ ENET_WAKE_L — =ENET_WAKE L am
3 2 -

MCP SO PWRGD & CPU VLD

7 _=PP3V3 S5 MCPPWRGD

1 C2850
0. 1UF

209%
, 1ov
CERM
402

5 _ 74LVC1G08GW
SOr353
MCP_PS PVRGD o

&5 39 [T ALL SYS PWRGD 1

2850 W

o1 [Ty—YR_PWRGOCD DELAY 2 A

-||—

Pl at f orm Reset Connecti ons
LPC Reset (Unbuffered)
R2881
1o LPC RESET L PLACEMENT_NOTE=PI ace cl ose to UL400 33 N LPCPLUS RESET L -
5%
HE R2883
2 33 . SMC LRESET L
oD =
PLACEMENT_NOTE=P| ace close to U1400 1/51"/snw
e
PCl E Reset (Unbuffered)
m PClE RESET L P =FW RESET L
1 MAKE_BASE=TRUE - m *
R2891
1A QN 2 PCA9S57D RESET L oD =
5%
1/ 16W
R2893 V5™
0 2 BKLT PLT RST L E 71
5%
1/ 16W
ML R2894
1 2 AP _RESET L @ 29
5%
1/ 16W
R2895 MLE
0 2 SDCARD PLT RST L @ 30
5%
1/ 16W
ML R2892
1 2 ENET_RESET L @ 31 76
5%
1/ 16W
s
R2825
- LPC CLK33M SMC R PLACEMENT_NOTE=PI ace cl ose to UL400 | 33 5 LPC CLK33M SMC 0 75
it R2826
s
402 1A% 2 LPC OLK33M LPCPLUS oo«
5% PLACEMENT_NOTE=P| ace close to U1400
1/ 16W
s
R2829
1 18 PM CLK32K_SUSCLK R AR 2 PM CLK32K SUSCLK oD = 7
PLACEMENT_NOTE=P| ace close to U1400 5%
1/ 16W
e

402

System Reset Circuit

3 I PM SYSRST L

12 o [TE)—XDP_DBRESET L

PLACEMENT_NOTE=P| ace R2897 on BOTTOM _L

XDP
R2896 R2899 10K pull-up to 3.3V SO inside MCP
AN 2 o AR 2 . PMSYSRST DEBOUNCE L oD 0
St owtl NO STUFF
M LF R2897 VL ©2899
0 1UF
s 10%
1/ 16W 2 on
M-LE 402

SI LK_PART=SYS RST

ISYNC MASTER=T27 M.B
TTILE

SYNC _DATE=07/ 28/ 200!

SB M sc

d} Appl e I nc.
®

TR O
051- 8563
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Page Not es

Power
- =PPLVDDR_S3_MEM A
- =PPDDRVTT_SO_MEM A
- =PPSPD_SO_MEM A (2.5 -

aliases required by this page:

Si gnal
- =12C_SODI MVA_SCL

aliases required by this page:

=PPLVDDR S3 MEM A

DDR3 Pl ane Stitching Caps (Space evenly across plane split)

- =1 2C_SODI MVA_SDA
BOM options provided by this page:
( NONE) C2900 * C290li C2910 2 C2911 2 C2912 2 C2913 2 C2914 2 C2915 2 C2916 2 C2917 2 C2918 2 C2919 2 C2920 2 C2921 2 C2922 2 C2923
10UF —— 10UF 0. 1UF ——0.1UF —— 0. 1UF —)—0.1UF ——0.1UF ——0.1UF —)—0.1UF ——0.1UF ——0.1UF ——0.1UF ——0.1UF —— 0. 1UF ——0.1UF 0. 1UF
T T % T sy T R T % i e T i T 0 o e
X5R X5R CERM CERM CERM CERM CERM CERM CERM Cej CERM CEf CERM CEf CERM
603 | 402 402 402 402 402 402 402
; _=PPDDRVIT SO MEM A = =
"Factory" (top) slot
2 _PPVREF _S3 MEM VREFDQ A
7 20 14 [Ty MEM A CKE<0> Bl GoRET TRETG |74 MEM A CKE<1> Y onn BOERE) . LCSVREFDD VS5l
1o VDD CRITICAL VDDol 78 315 Vss DAoL 2 =MVEM A DQ<4> ve:m 3
NCxZ+o NC 32900 A5 VEM A A<15> am e » C2930 * 1 C2931 27{Bry—=MEM A DQ<0> ° 1o D DB =MEM A DO<5> Ve T4
75 11 (CE>—MEM A BA<2> 7 | 5 BA2 . Aldg | 80 MEM A A<14> ame e 2. ZzLuje:/n f—— Qa%lLF 27— =MEM A DO<1> 7] 5DQL  CRITICAL  Vsso} 8
8 | 5 VDD o VDD 82 AT 2 2o ° 15 Vss DQS0* |29 =MEM A DQS N<O> Ve St
7 10 > MEM A A<12> 8 | §Al2/BC % % Allg ] & MEM A A<11> ame e 402-LF 402 27 (T =MEM A DMkO> [ o DV J2900 DRSO |12 =MEM A DQS P<0> o
5 10 (D MEM A A<9> EXBYY 2 ATGL % NEM A A<T> e [2lgves  mmme vesso] i
57 1 5 VDD Fa VDD | 88 L 27¢Bry—=MEM A DQ<2> 15 1 5D o N DB |2° =MEM A DQ<6> ve:m 3
7 1 O MEM A_A<8> 20 1oA8 é g A6 20 MEM A_A<6> Yan ERRE - e =MEM A_DQ<3> 1o D®B 2 o) DY o028 =MEM A_DQ<7> a7
73 14 MEM A A<5> o1 A5 Ad 92 MEM A A<4> 14 73 19 VsS b VsS 20
o 93 g VDD é 3 VDqg 94 <@ 27¢Bry—=MEM A DQ<8> 21 g D8 § - DQ128 22 =MEM A DQ<12> Ve:m St
7 1 I MEM A A<3> 95 o A3 §\_, AZC 96 MEM A A<2> Yan EERE 2B =MEM A DQ<9> 23 o DO g DQ13C 24| =MEM A DQ<13> a7
72 14 [T MEM A A<1> 7 1oAL . A0 28 MEM A A<O> Yans EURE 2 1o Vss E 5 VSs o 28
99 o VDD E VDD, 100 (2:m =MEM A DOS N<1> 27 o DQS1* gv DML 28 =MEM A DMK1> am 2
73 1 [T MEM A CLK P<0> 101 o CKo CKlp 102 MEM A CLK P<1> Yans RURE 27 CEO) =MEM A DQS P<1> 29 o DB ) RESET* o 30 MEM RESET L I 4 26
73 14 [T MEM A CLK N<O> 103 | 5 CKO* CK1* 104 MEM A CLK N<1> Yans RURE 321oVvss E VSso L 32
105 o VDD VDD, 106 (a1 =MEM A DQ<10> 33 o DQLO DQ14C 34] =MEM A DQ<14> a2
75 14 [TRy—MEM A A<10> £O7 | 5 ALO/ AP BALo ] 108 MEM A BA<1> Yaur BE 7By =MEM A DO<11> 3 | 5 DQIl DQI5 |3 =MEM A DQ<15> D
73 14 [T MEM A BA<O> L0 | 5 BAO RAS* o 110 MEM A RAS L Yans RURE 1o Vvss Vvss oL 28
£t L5 VDD VDD 112 [ =MEM A_DQ<16> 3 | 5 D6 DQRO | 40 =MEM A_DQ<20> D7
7 1 Oy MEM A VE L 113 | O vier S0* | 114 MEM A CS L<0> M e 7By =MEM A DO<17> 4l S oaur DR1o | 42 =MEM A DQ<21> a7
73 14 [T MEM A CAS L 115 o CAS* QD10 116 MEM A _ODT<0> Yans KRG 43 o Vss VSS o 44
117 o VDD VDD, 118 (e =MEM A DQS N<2> 45 o Dgs2* DV, 46| =MEM A DMK2> a2
73 14 [T MEM A A<13> 119 | 5 A13 DTl 120 MEM A _ODT<1> Yans RURE 27 B0y =MEM A DQS P<2> 47 | 5 DQs2 VSSo 4]
7 1 > MEM A CS L<1> 121 0o S1* NCO—& NC 49 o VSS DQQQC SO =MEM A DQ<22> ED
123 | 5 vDD VDD | 124 PPVREF S3 MEM VREFCA A 2 27(gy—=MEM A DO<18> 51| 5 DQ18 D3| 52 =MEM A DQ<23> D
NCE2 Lo TEST VREFCAQ | 126 z 2B =MEM A DO<19> % | 5 DQAL9 VSs ol 22
227 | 5 VSS VSSo| 128 S 1o Vvss DR8] =MEM A DOQ<28> & 7
e =MEM A DQ<32> 129 | o DQB2 DQB6 | 130 =MVEM A DO<36> & C2936 i 1 C2935 0a:m =MVEM A DQ<24> 57 | o DQe4 DER9 |5 =MEM A DQ<29> o=
2 By =MEM A DO<33> 151 | 3 pes DB7 G| 132 =MEM A DQ<37> P 0. 10k ——22F 1By =MEM A DO<25> s | 5 oces vss & ¢
133 ] 5 vss VSS o] 134 o 2 2 5829 8115 Vss DQS3* | %2 =MEM A_DQS_N<3> a7
7@y =MEM A DQS Ned> ks | o DQsa* DM 13p =MEM A DVk4> am 402 402-LF 27 M—=MEM A DMk3> 2 | 5 owve DQS305% =MEM A DQS P<3> D
27gBry—=MEM A DC5 P<4> 127 | o DQs4 VSSo 13p S 1o Vvss VSso 5¢
139 o Vss DB8(, 140 =MEM A DQ<38> a7 L (e m =MEM A DQ<26> 67 o b6 DQBOG 68| =MEM A DQ<30> a7
7@y =MEM A DO<34> 141 | 5 DGB4 DQBIo| 142 =MEM A DQ<39> a7 = 7@y =MEM A DO<27> 5 | 5 D@7 DB1o| =MEM A DQ<31> D
2By =MEM A DO<35> 13 | 0 pees vss g | 1 nl S vss vss | 72
145 | 5 vss DQU4 | 14 =MEM A DQ<44> aD REY
(Pe:m =MEM A DQ<40> a7 o DQU0 DQ15C 14 =MEM A DQ<45> & e =
2B =MEM A DO<41> R0 | o DAL VSS o 10 516- 0201
f51 o Vss DQS5* 152 =MEM A DQS N<5> Pa:im R
27 y—=MEM A _DVES> 153 | o DVB DQS5 | 154 =MEM A DQS P<5> a7
155 | o vss VP
(e =MEM A DQ<42> 57 o D42 D@ec 15 =MEM A DQ<46> a7
27 B> =MEM A DQ<43> 159 o D3 DQA7 16| =MEM A DQ<47> ao
ko | 5 vss vss g | 16
(e =MEM A DQ<48> 163 | » D48 DB2| 104 =MEM A DO<52> a7
27 (B> =MEM A DQ<49> 165 o D49 DQ53C 166 =MEM A DQ<53> ve:im X
167 | 5 vss VsSs o] 168
2By =MEM A DOS N<6> oo | 5 pase VB G 17p =MVEM A DWVK6> -
27 B =MEM A DO P<6> k7t | o DQS6 VSS o a7p
k3 | 5 vss DB4| 174 =MEM A DQ<54> Vezm i
(e =MEM A DQ<50> 175 o DQB0 DQ55C 176 =MEM A DQ<55> &
27¢@y—=MEM A DO<51> 177 ] 5 D1 VSsol 178
12 1o Vss DO 28 =MEM A DQ<60> Yoz i
(Pe:m =MEM A DQ<56> 81 o DQB6 D@]_C 18 =MEM A DQ<61> o
7By =MEM A DO<57> ko3 | 5 DGB7 VSS o 18
kes | 5 vss DQS7* | 186 SMEM A DCS N<7> ey 7
7 O =MEM A DMK7> 187 o DV DQs7C 188 =MEM A DQS P<7> &>
00 | o vss Vss o | 190
(e =MEM A DQ<58> fo1 o D3B8 DQB20 19| =MEM A DQ<62> Pa:im R
2 B> =MEM A DQ<59> 193 o DQB9 DQ53C 19 =MEM A DQ<63> va:im Xt
kos | 5 vss vss g | 19
; _=PPSPD_SO MEM A MEM A SA<O0> 197 o SAO EVENI'*C 198 NMEM EVENT L oD 18 26 39
199 | o VDDSPD SDAG| 200 =1 2C SODI MVA_SDA o -
MEM A SA<1> 201 | 5 SAL SCLo- 292 =12C SODI MVA SCL Yan B
203 | o vTT VIT o 204
C2940 R2940* 'R2941 |
2.20F — 1% £ 516- 0201 :
o237 1/ 16W 1/ 16W - .
oS 2 3552 Z‘I\.AD:VZLF %lc II\:AISLTEER:T27 M.B SYNC_DATE=07/ 28/ 200
: DDR3 SO-DI MM Connector A
= d} Appl e I nc. 051- 8563
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Power aliases required by this page:
- =PPLVDDR_S3_MEM B

- =PPDDRVTT_SO_MEM B

- =PPSPD_SO_MEM B (2.5 - 3.3V)

Signal aliases required by this page:

- =12C_SODl MVB_SCL
- =12C_SOD MVB_SDA

=PPLVDDR S3 MEM B

DDR3 Pl ane Stitching Caps (Space evenly across plane split)

BOM options provided by this page:
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IVCPCHANNELAD@O->DINMAD®O IVCPCI-IANNELBD(§0->DINMBD®O
7 1a MEM A_DQ<0> — A_DO<7> s 1212 MEM B_DO<0> — M B DOQ<5> 2
15 1« MEM A_DQ<1> - BASESTRUE ™ — —I\/EM A_DQ<2> 2 121« MEM B_DOQ<1> VARE_BASESTRUE— —I\/EM B _DQ<4> e
121« MEM A_DQ<2> _BASESTRUE— —MEM A_DOQ<3> s 121« MEM B_DQ<2> WVARE BASESTROE —  —\VEM B_DQ<3> 26
7510 MEM A_DQ<3> BASEETRE. —  =MEM A DO<5> 2 510 MEM B_DQ<3> BASEETREE. —  =MEM B DO<7> 2
15 .« MEMA_DQ<4> BASEETRUE — —MVEM A_DO<1> 2 12 1« MEM B_DQ<4> VAREBASESTRUE —  —\VEM B_DO<1> 2
7 1s MEM A_DO<5> _BASESTROE —  —MVEM A DO<O> 7 1« MEM B_DO<5> VRREBASESTROE —  —MEM B DQ<0> ..
7214 MEM A_DQ<6> —PASEETROE. —  —MVEM A_DQ<6> - 7 14 MEM B_DQ<6> WARE BASESTROE —  —MVEM B_DQ<6> 2
7 1s MEM_A_DQ<7> _BASESTROE = SVEM A DOQ<4> 7 1s MEM B 7> VRREBASESTROE —  =MEM B DQ<2> =
7 10 MEM A_DVKO> “TRE — =MEM A_DMkO> 2 7 1s MEM B_DM<0> —ASETRE — =MEM B_DIVKO> 2
7 ,Am—m DQS N<O> TRE"— =MEM A_DOS_N<O> ., 710 MEM B_DOS N<0> WAREBASESTROE "— "MVEM B DOS N<0> 4
21« MEM A_DQS P<0> —RE = =MEM A DQS_P<0> ., . MEM B_DQS P<0> ='$ — =MEM B DQS_P<0> ,,

IVCPCHANNELAD@l->DINMAD®l l\/CPCHANNELBD@l > DIMM B DQ@S 2
7214 MEM A_DQ<8> _ — A_DO<8> 2 7314 NEM B — =MEM B DQ<21>
12 1« MEM A_DQ<9> —BASESTRUE — —NEM A_DO<9> 2 151 MEM B DO<9> WKEBASESTRUE — _\EM B DQ<20> .,
75 .« MEM_A_DQ<10> BASESTROE — —MVEM A _DO<14> . 1 MEM B DQ<10> __ WREBASEETRE — —\VEM B DQ<18> .,
714 MEM A _DQ<11> BASEETRE. —  =MEM A DO<10> . 14 MEM B_DQ<11> BASEETRIE. — =MEM B DO<19>
1 MEM_A_DQ<12> BASEETRE —  —)\VEM A_DQ<13> ., 7314 MEM B 12> VRKEBASERTRE — —\pM B 16>
12 MEM_A_DO<13> _BASE= — =MEM A _DO<12> .. 12 MEM B_DO<13> _BASE= — -MEM B_DQ<17>
21 MEM A _DO<14> —BASEETRE — —VEM A_DQ<15> ., 2 MEM B DO<14>  VREBASEETRE = _\EM B DQ<22> .,
7310 MEM_A_DQ<15> BASEETRE —  —)\VEM A_DQ<11> ., 1 MEM B_DQ<15>  WREBASEETRE — —\FM B DQ<23> o
7510 MEM_A_DME1> BASES — =-MEM A DMk1> 2 12 1s MEM B_DME1> _BASE= — =MEM B DMk2> 2
7 1 MEMCA N<1> WAREBASESTROE — —\VEM A DOS N<1> 71 MEM B _DOS Ne1> WAREBASEETROE = VEM B DOS N<2>
251« MEM A_DQS_P<1> ] :;x — =MEM A DQS P<1> ., 2514 MEM B DQS P<1> = - — =MEM B DQS P<2> ,,

MCP CHANNEL A DQSs 2 -> DIMM A DS 2 MCP CHANNEL B DQs 2 -> DM B DS 1
7510 MEM A DO<16> — =MEM A DQR17> .. 21 MEM B_DOQ<16> _ =MEM B DQ<14>
1210 MEM A DQ<17> BASEETRE —  —VEM A_DO<20> . 2 MEM B DO<17>  VREBASEETRE —  —\EM B DQ<11> .,
7w MEM A DO<18> BASESTRE "= —MVEM A DQ<18> 14 MEM B DO<18>  WRREBASESTROE = —NVEM B DO<12>
12 MEM_A_DO<19> - BASESTRE— =MEM A DO<19> 1 MEM B DO<19>  MWEBASESTRUE = _\FM B DOQ<8> 2
7310 MEMLA 20> - BASESTRUE — M A 21> .. 7314 MEM B 20>  VKEBASERTROE — M B 10> .
2 MEM A _DO<21> _BASES = _MEM A DO<16> _ » 1 1s MEM B_DO<21> _BASES — =MEM B_DQ<15> .,
121« MEM A_DQ<22> BASEETRE—  —VEM A_DO<23> . 2 MEM B DO<22>  WREBASEETRE —  _\EM B DQ<13> .,
121« MEM_A_DQ<23> BASESTROE —  —MVEM A_DOQ<22> . 21 MEM B DQ<23>  MREBASESTRE — _MVEM B_DO<9> "
s 10 MEM A _DME2> —BASESTRE. — —MEM A _DMVK2> - s 14 MEM B_DMK2> —BASESTRE. — —MEM B_DVK1> 2
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251« MEM A_DQS_P<2> | :;x — =MEM A DOS_P<2> 51« MEM B_DQS_P<2> ='$ — =MEM B DQS P<1> ,,

MCP CHANNEL A DQS 3 -> DIMM A DS 3 l\/CPCHANNELBD@ -> DM B DS 3

210 MEM A DO<24> — =MEM A_DQ<29> 2 1 1s MEM B_DOQ<24> — =MEM B_DQ<28>
7 10 MEM_A_DQ<25> _BASEETRE. —  —VEM A_DQ<26> 2 10 MEM B_DO<25>  VWEPASESTRUE — _\EM B DQ<24> o,
510 MEM A 26> BASEETRE. —  =MEM A DO<31> 2 s 1« MEM B_DQ<26> BASEETRIE. —  =MEM B_DO<26>
15 10 MEM A 27> BASEETRUE — —MVEM A_DQ<27> 2 1 MEM B DO<27>  VREBASEETRE —  _\EM B DQ<30> .,
72 14 NEMLA 28> BASEETRUE —  _MVEM A_DQ<28> 2 7314 MEM B 28>  VAKE BASERTROE — MB 25>
7310 MEM A 29> _PASEETRE. —  —MEM A_DQ<25> 2 7210 MEM B_DQ<29> i — =MEM B DOQ<29> .,
7310 NEM A 30> BASEETRE —  _\VEM A_DQ<24> 2 10 MEM B_DO<30> _ VWEPBASESTRUE = _\EM B DQ<31> .,
o MEM A DO31>  TREFSETRE — —MEM A DO<30> x . MEM B DO31>  WREBETRE — -MEM B DO<27> .
7310 MEM A _DIVE3> _PASESTRE. —  —MEM A_DME3> 2 210 MEM B_DVE3> —PASEETRE. —  —MEM B_DME3> 2
710 MEM A DOS N<3> WAREBASEETROE = "\VEM A DOS N<3> . 710 MEM B_DOS N<3> WAREBASEETROE = —VEM B DOS N<3> .,
71 MEM A _DOQS_P<3> = =MEM A DOS P<3> .. 7 1 MEM B P<3> RE — =MEMB P<3> .,

MCP CHANNEL A DQS 4 -> DIMM A DS 4 I\/CPCHANNELBD®4 -> DI 4
21 MEM A _DOQ<32> — =MEM A DO<38> .. 2 1a MEM B _ =MEM B DQ<32>
710 MEMLA > WARE_BASESTROE — MA > . 71 MEM B s TERSESTRUE = = >
2 1u MEM A_DO<34> _BASES = -MEM A DO<35> .. 1 . MEM B_DQ<34> _BASE= — =-MEM B_DQ<34> .,
7 1« MEM_A_DQ<35> VRRE BASESTROE —  —VEM A DO<32> . 71 MEM B DQ<35>  WAKEBASEETROE — "VEM B DO<35>
7 1 MEM_A_DQ<36> e T — =MEM A DO36> 1 MEM B DO<36>  WREFOETRE — -MEM B DO<36> .
214 MEM A_DO<37> _BASE= — =MEM A DQ<34> . 12 MEM B_DO<37> _BASES — =MEM B DQ<33>
1 1 MEM_A_DQ<38> VARE BASESTROE —  =VEM A DO<33> . 1 MEM B DOQ<38>  WAKEBASEETROE "= "oMVEM B DO<39>
7 14 MEM_A_DQ<39> WREBASESTRE —  —VEM A _DQ<37> ., 1 MEM B DQ<39>  WKEBASEETRE — —\MEM B DQ<38> .,
514 MEM A DVk4> _BASES — =MEM A DVK4> s 1« MEM B_DK4> - BASEETRE. —  —MEM B_DVk4> 2
10 MEM A DOS Ned> THEFETRE = SMVEM A DOS N<d> = 10 MEM B DOS Ned> WREFSETRE —  —MEM B DOS_N<4> -
1. MEM_A_DQS_P<4> o — =MEM A DS P<d> = 2. MEM B_DOS _P<4> = =MEM B DOS P<d>

IVCPCHANNELAD@S->DINMAD®5 MCP CHANNEL B DQS 5 -> DIMM B DQS 5
o MEMA DO<A0> o — =MEM A DQ<44> . 112 MEM B_DQ<40> — =MEM B DO<42> .,
72 14 NEMLA 41> _BASEETRE —  —VEM A_DQ<45> . 7514 MEM B 41> VEBASEETRE — _\VEM B_DQ<44> o
7210 MEM A _DQ<42> _PASEETRE. —  —MEM A_DQeA7> o 210 MEM B DQ<42> _PASEETRE. —  =MEM B DQe4l>
75 1a NEM A 43> BASEETRE. — —MEM A_DQ<43> . 210 MEM B_DOQ<43> VREBASESTRE —  —\VEM B_DOQ<40> .,
5 1« NEM_A_DOQ<44> —BASESTROE — —MVEM A_DOQ<42> . 12 4 Mmmﬁ — =-MEM B DQ<47>
71 MEM A _DQ<45>  WAREBASESTROE — —\EM A _DQ<40> . 7214 MEM B_DQ<45> _BASEETRE. —  —VEM B_DOQ<45> 5
12 1a MEM_A_DQ<46> BASEETRE —  _\VEM A_DQ<41> . 10 MEM B_DO<46>  VWEPASESTRUE —  _\EM B DQ<46> .,
12 1« MEM_A_DQ<47> —BASESTROE — —MVEM A_DOQ<46> . 21 MEM B DO<47>  MREBASESTRE — _\VEM B _DO<43> _ ,,
1212 MEM A_DME5> VARE BASEETRUE —  —\EM A _DMK5> s 1212 MEM B_DMK5> _BASEETRE. — —MEM B_DMK5> I
e MEM A DS _N<5> PFETETRE = SMEM A DOS N<B> WRKE_BASESTROE—  —VEM A_DQS_N<5> 26 _ MW 2
712 MEM_A_DOS_P<5> = =MEM A DS P<5> . 12 MEM B_DOS _P<5> = =MEM B DOS P<5> .

MCP CHANNEL A DQS 6 -> DIMM A DQS 6 MCP CHANNEL B DQS 6 - >D|NMBD(§6
210 MEM A DQ<48> — =MEM A DQ<51> i 1 1s MEM B_DQ<48> N M B DO<49>
1 MEM A DO49>  TRETSERE — =MEM A DO<53> . 1 MEM B DO<49> — WREFSETRE — —NEM B_DO<53>
2 1« MEM A_DO<50> _BASE= — =MEM A_DQ<50> s +» . MEM B_DQ<50> e — =MEM B_DOQ<50>
10 MEMLA_DO<51>  VWEBASESTRUE — _\EM A DO<54> .. O MEM B DO<b1>  WREBASETRE = _\EM B DO<51> ..
1 MEM A DO<52>  PRETSERE — =MEM A DQ<4B8> . = MEM B DO<52> WREBOETRE — -MEM B DO<52> .
2 u MEM A_DO<53> BASE= — -MEM A_DQ<49> 2 1. MEM B_DQ<53> _BASE= — -MEM B_DQ<48> .,
210 MEM A _DO<54>  VREBASESTRE — —)\EM A DQ<55> s 10 MEM B_DO<54>  VWREBASESTRUE  —  _\EM B DOQ<55> .,
21 MEM A_DQ<55> WREBASESTRE —  —\VEM A _DQ<52> s 21 MEM B_DQ<55> _ WAKEBASEETRE — —\VEM B DQ<54>
15 .« MEM A DMK6> VAREBASESTRUE —  —\VEM A_DMK6> 2 12 1« MEM B_DME6> VAREBASESTRUE — —\EM B_DMk6> 20
O MEMA 6> WREEASESTRE — _\Ep A Ne6>_ o e MEM B N<6> WREBASETRE — _\EM B N<6> .
1 1 MEM A_DQS_P<6> PRE BEE: MRUE — =NEM A DQS P<6> ., 1 1s MEM B_DOS P<6> MKE BEE:]MRUE — =MEM B_DQS_P<6> ,,

MCP CHANNEL A DQS 7 -> DIMM A 7 MCP CHANNEL B DQs 7 -> DM B DS 7
7510 MEM A_DQ<56> — =MEM A DQ<56> 12 1a MEM B_DQ<56> — =MEM B_DQ<62>
21 MEM A DO<57>  WREBASEETRE —  —\EM A DQ<61> .. 1 MEM B DO<57>  VMWEPASESTRUE  —  _\EM B DOQ<63> .,
7 %ﬂx — =MEM A DOQ<62> . - Mmﬂ&t — -MEM B _DO<56> _ .. SNC MASTERCKIS VB SYNC_DATE=06/ 19/ 2009
210 MEM A _DO<59> - ASE= — =MEM A DQX59> . 514 MEM B_DQ<59> BASEETRIE. —  =MEM B_DO<60> DDR3 YT
5 1s NEM A _DO<60> __ WPAREBASESTRE — _\VEM A DO<57> __ ». s MEM B_DO<60> __ WRREBASESTRE — _\EM B _DO<59> __ ,. B E/BIT SV\APS— K6
210 MEM A DQ<61>  MREBASESTRE — _\VEM A_DO<60> _ ,, 2 MEM B DQ<61> _ WREBASEETRE — —\VEM B DQ<58> .,
710 MEM A DQ<62>  WAREBASEETROE — "MVEM A DO<63> 10 MEM B DOQ<62>  WREBASESTROE — "o)\EM B DO<57> Apple Inc

M A = VARE_BASESTROE —— M A = ? M B = VARE_BASESTROE —— ME 1= p '
73 14 _ — 25 73 14 _ ®
7510 MEM_A_DMVE7> _BASE= — =-MEM A DMk7> s 214 MEM B_DVE7> _BASES — =-MEM B DMk7> 2 A 13.0
2« MEM_A_DOS _N<7> IVRR‘EBKSI:TIRLL — =-MEM A DOS_N<7> ». 1+« MEM B_DOS N<7> VAKE_BASE=TRUE  — =NVEM B_DOS _N<7> ». NOTI CE OF PROPRI ETARY PROPERTY:
1 MEM A DOS P<7> m;}*‘k’t — =MEM A DQS P<7> 1« MEM B _DQB P<7> WAREBASEETROE "— —\VEM B DQS P<7> PREPREFANY bR ERT R HEE ST 1 e
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S 1Ld;°: o Ve VREFMRGN: YES R3331
2 \¢>2—— U3310 1R3325 1 200, PLACE_NEAR=J2900.126: 2. 54nm
by PCA9557 100K M
Ny PA6 yne [ritis L BeLpw
3lp0 P17 VREFMRGN DQ SODI MVA_EN 2402 VREFNR&“@EEgl VREF 402 VEShERVREE S3_NEM VREFCA A ..
Addr =0x30( WR) / 0x31( RD) 4l P29 VREFMRGN DQ _SODI MVB_EN S2E . '\5&?235% VRGN WNEE‘YW;ET* 3 mm
S p3 10 VREFMRGN_CA_SODI MVA_EN =+ cié b —— (X4 R§§3,32 AGES0. 75V
pq 1l VREFMRGN CA_SODI MVB_EN Rl 2 AL VREFMRGN CA_SODI MVA_BUF LAAAZ
ps 12 VREFMRGN_MEMVREG EN a3 £ VREFMRGN: YES W PLACE_NEAR=R331. 2: 1nm
« mm_=1 2C PCA9557D_SCL tlsa Pe| 13, \o( RSVD for FBVREF) + v M b¥
wq@_=1 2C_PCA9557D_SDA 2|spa p714  VREFMRGN_CPUGTLREF_EN
THRM RESET*[5 15 VREFMRGN: YES
PAD R3333
~ o = 1 200 , PLACE_NEAR=J3100. 126: 2. 54mm
VREFMRGN: YES %/él/\év
L *R3330 fio2 PPVREF S3_MEM VREFCA B
100K B VREFMRGN: YES‘W *
s my. PCA9557D_RESET_L Hiow 1IN @?2%% R3334 NEESG VY BYF=0- 2 mm
RST* on 'platformreset’ so that system 2402 a1 VREFMRGN CA SODI MVB_BUF 1133,
wat chdog wi | | di sabl e mar gi ni ng. fos) ¢ VREFMRGN: YES M:ll/g,\g\/ PLACE_NEAR=R3333. 2: 1nm
=+ + V; -
NOTE: Margining will be disabled across all hos

Required zero

soft-resets and sl eep/ wake cycl es.

ohm resistors when no VREF nargining circuit stuffed

VREFMRGN: YES

'R3335
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K™ "\ e vran: lves
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO Ve 3401 B 4 VREFMRGN: YES
2402 0.V —— | || @?25% R3342
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFMRGN: NO 28% VE 339
1 ey 2 c \ VREFMRGN_MEMVREG BUFE 1 % DDRREG FB o
T <IN € VREFMRGN: YES 1%,y PLACE_NEAR=R7320.2: 1mm
s G
Pag e I\bt e S VREFVRGN: YES
Power aliases required by this page: R3340
- =PP3V3_S3_VREFMRGN 100K VREFVRGN: YES
- =PPVTT_S3_DDR BUF %Z?‘EEV A2 i &?2%% R3344
Signal aliases required by this page: 2§82 AL VREFMRGN CPUGTLREF_BUF 1,257, cPU GILREF o -
- =1 2C_VREFDACS_SCL A3 74 VREFMRGN: YES 1%, PLACE_NEAR=R1005. 2: 1nm
- =1 2C_VREFDACS_SDA = oV Mib w
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi ning 1R3345
Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Margi ni ng E’Z’izﬁ\év
Crcuitry. 402
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF ( FSB) Kol YIS A VN 2 =Y D':‘TE:(_)g 22,200
DAC Channel - A B C C D D FSB/ DDR3 Vr ef Margi ni ng
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e I nc. 051-8563 |D
Nom nal val ue 0. 75V (DAC. 0x3A) 1.5V (DAC. 0x3A) 0.7V (DAC. 0x8B) ® A 13. 0
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 0. 200V - 1.050V (+/- 500nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.191V (0x00 - 0x50 %:E E@g@h&gﬁ@%&f&?ﬁ%iﬁm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UuA (- sour ced) +750UA - -528uA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 109
DAC step size: 7.69nmV / step @ output 8.59nV / step @ out put 9.24nV |/ step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 28 OF 80
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3

5V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P- TYPE

RDS( ON) 26 nChm @. 5V
LOADI NG 0.8 A (EDP)

L3404
FERR-120- OHM 1. 5A

CRI Tl CAL

Q8450
TPCP8102

=PP5V_S3_W.AN

CRI Tl CAL PLACEMENT_NOTE=P| ace close to J3401 0 m K 2 LF - 23V1K- SM
51850610 C3431 7880 A B Rl max - :q
33401 1|‘12 0 1uE PCIE AP R2D C P am s s PP5V_W.AN o2 [ YT Y 2 2 PP5V_W.AN F -
T EN TS T sev om0z POE AP RRDCN s R W BTFS. B B AR S, B - e
- - % 5 X b
20341 R:?Z“SAE 12 a0 C3422 1 C3421 1 1 C3420 = C3451 1
) d§1 PLACEMENT_NOTE=PI ace cl ose to J3401 0. I o b = —— %DOW%F 0 033}0‘: pu
i 2 e 2 2 Sor C3450 ek
M PCIE AP D2R P 202 202 805 0. 1UF 202
° - oo e s 7 AI RPC]?‘I’ e PSVWAN _SS
ok - PCIE AP D2R N oD ¢ 15 74 CRI [Nl CAL I |
ot L3401 = i
of— = = s PCl E_AP_R2D P 90- Gt 100NA PLACEMENT_NOTE=PI ace cl ose to J3401 )
3 a6 PCl E_AP_R2D_N rALS
g‘e - G E_AP_R2D_ 4 m 3 PCl E CLK100M AP P 15 e PLACEMENT_NOTE=Pl ace close to Q8450
ot - 226 PCIE CLKIOOM AP_CONN P j— PLACEMENT_NOTE=P| ace cl ose to Q8450
ot 20 POLE CLKIOOM AP_CONN N . 1YY Y2 PO E_CLKI00M AP_N am
g ho . (AP O_KREO O L) PLACEMENT_NOTE=Pl ace cl ose to J3401
ol PCl E_WAKE L oo ¢ s 2
P B & (APIRESET CONN L)
hs e
O )
© [15
O 5 X o peak L3405
F—xNC
8_17 s PP5V_S3 BTCAMERA F 508 R RS nal max _ 2 (YYY Lt =PP5V S3 BTCANMERA ,
s N LT NE_ W BTFE0.§
o - : gg ﬁg gaA @;2 M NNEGCW DTH-0! 25 FERR—O}OZZ(_)LFO-|M 1.5A
o < ALS Cgap2
pH 0 e USB_CAMERA CONN P T2
oP2 70 s USB_CAVERA _CONN_N CRI Tl CAL CANERA Ry 2
R3
3_24_ 79 ¢ USB_BT_CONN_P L9304 u%z
o 706 USB_BT_CONN_N RN L
| (Y YY L3 USB_CAMERA P oD 7 7
R6 F 1w
O —
P z; [ 1YY Y L2 USB_CAMERA N oo
g bo I PLACEMENT_NOTE=PI ace cl ose to J3401
o B0
> Ga0s BLUETOOTH
52 | L3403
90- CHM
RS
(Y YY Lz USB_BT_P D
1 [ USB_BT_N D s
PLACEMENT_NOTE=Pl ace cl ose to J3401
B PP5V_WL.AN F
Supervi sor & CLKREQ# | sol ati on
=PP3V3_S3_WAN .,
4 1 C3440
Rst‘%)OKl 159324'_(53 CRITI CA\I/_ L ?gvlu':
17180 6w u3440 2 cBEm
MELE MELE SLAAPO16V
2 2 TDFN
WF: Need pul | -up? SENSE
«AP_RESET_CONN_L
AP_RESET L ) 2
EN 6 AP_PWR EN 18 65
s AP_CLKREQ Q L 71w ‘—2> s AP_CLKREQ L romy i
B ao
d
‘R3454 i
97. 6K
1%
1/16W
M- LF =
5402 =

'R3451
10K

5%
1/ 16W
L

M-
R3450 2402
33K

PM W AN EN L

5%
1/16W
LF

402

MASTER=T27 M.B

SYNC _DATE=07/ 28/ 2009

I SYNC

RI GHT CLUTCH CONNECTOR

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

I NC.
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BCVG7765
76 51 gy SDCONN_DATA<0> R3550 o SD_D<0> -
C'%%/GS 5% I7'T6W NM--LCF 402
GL137 76 51y SDCONN_DATA<1> R3551 o C,%WGS oo -r g S2-D<1= e
, =PP3V3_S3_CARDREADER R3§11 BYPASS=U3500. 15,1655 4Bho. 200 3Z5 T 6 g SDCONN_DATA<2> R3552 o0 SD_D<2> w1
. , PP3V3 S3 CARDREADER DVDD . BvPASs2UlBbo. 35: 34:5 mm CI%WGS 5% 17 T6W WF-LF 402
% RECRSWBTHEO: 2 G137 GL137 GL137 GL137 76 1@y SDOONN_DATA<3> R3553 o SD D<3> 4+
WP g | | &g [ g0 | 8o T
5 — 9 — 9% — 0 - SDCONN_DATA<4. . 7> _ SD D<4. . 7> w04
2 6 ZY ST T, 1% S 1% S 1% CnED BONVES 765 WRRE_BASESTROE
G137 608 G b 65 SDOONN_CLK R3554 0 . > SD CLK
%32%(8"9 e m B /\/\7/>/65 5% I7'T6W M--LCF 402 so7e
2 DCON o BOMV
0805-1 = 76 31 (OOT} S N_CVD. R3556 = I\/\/\/z 5% 1 T6W NF-LCF40 hﬁ?ﬁ%ﬁ?ﬂ;m *
1 ] N = ¢z SDOONN. WP — SD WP w0
PP3V3 S3 CARDREADER AVDD BYPASS=UBS00. & Br 83500, 11: 12: 5 mm - VAKE_BASE=TROE
b GL137 GL137 GL137  qon—SDOONN_CD = R L
VOLTAGESS 3V C3514: 1 C3504 |+ C3508 BOMVB7765 -
fopr L L 6°TUF T L ¢ 1UF R3555
623V T T, 10 T, 189 , _=PP3V3_S0_SDCONN
%%52 25‘:0E§M 2?0;?,\,' 1;\;\0,\2
5%
1/10W
= H Vo5~
= Keep this net short! PP3V3 SW SD PVR |
BYPASS=U3500. 4: 5:5 nm __PP1V8 S3 CARDREADER VNRERS : CRI TI CAL
el .| WhEEY « — C3507:| |:C3505 |'R3505  MkEESETe 13500
0. 1UF A oulelal o e G137 | 2 24— —— O, 1UF Pow MAX CURRENT = 800 MA | SD- CARD- K19- K24
c@;{z 5 <| ofd] —f«fm &T ™ R3512* &gg% 2 2 EoEgM 2/10:2 F-RT-TH
@137 NO STUFF e 2 § \5/ g e ’ [ 20 s
P 1/ 16W VSSs
R3507:] |'R3508 = B < S £ weie 2050 OLK 10| ax
— 76 30 2 CcVD
118 ow s +1qayUSB_SDCARD N 7 Jom 8_31%92 po 40 o 20 SD_D<0> 12 | oaro
Vo5, [ ), M6 75 B RD_P 8 |op LorP p1| 43 1620 SD_D<1> E g P
37 76 50 SD_D<2> 9
GL137_GPlOL 48 L2 e 2 o | DAT2
G137 GPl e CRITICAL pa 22 e SD D<3> 9| oo oara
NO STUFF GL137 76 GL137 Daf 28 76 50 SD_D<4> 190 | para
R3509' ['R3510 NOX os| 30 0 SD D<B> 0| e
19 32
NCX{SK 6 7530 SD_D<6> 172 | oare
5 NCXE2 (s o7| 38 1030 SD_D<7> O |oars
’j\l//F_lﬁ\éV 1/16W 1 DO 20 L = 14
: —SEEEKR ) | _
402, 2402 NC Al5 (i CLK] —O | CARD_DETECT_sw
Ne (1PD) sp_we| 3 0 SD WP T O | CARD_DETECT_GND
G137 _CLKI2M X1 13 [xg (1PD) SD_cvpl 41 L O | VR TE_PROTECT_Sw
4 NO STUFF G137 _CLKI2M X2 |14 |x» (IPY P 2| G137 PDMOD o | voo
R3 o (1PY) sD_coz| 23 % SD CD L 175
F 5023 GL137_RREF 10 |rreF i NO STUFF GL137 I 188 i:tﬁi:ﬂ
VA G137 FESTMED 17 ItestMp (1 PD) (IPU XD_CDZI—NC R3513! R3504 19 5 | sHLD_PIN
RO GL137 @137 GL137 RESET L 18 . o - 10K 0 [ 245 s pin
ey R3506! 'R3502 EXTRSTZ* (I PU) (1 PD) XD_VEE NE. 1/1%%— EVy v )|
NO_STUFF (1 PD) xD_RBZ| # NC MF-LE 5% NO STUFF £ —
CRI TI CAL 715 0 ?( 202 1/ 16W —
G137 1 180 AT C:§51JD§ ! (1 PD) XD_WeZL 3« NC z Vo5~ + C3515 516- 0225
Y3500 LA AN A L (1P0) VeI N8| 24 G 1 = 8F
12. 000M 100PPM Gl 2 (1PD) 16 B T NG = ? M
—— PDMVOD: POAER DOAN MODES
8X4. 5X1. 4- SM 1 = ——GND— NC = DI SABLE ( DEFAULT) =
GL137 G137 = olo|a] ofx]s 10K LOVN = POWER SAVI NG MODE ENABLE
C3511 C351 B 10K HI GH = REMOTE WAKE UP ENABLE
33PF 33PF G137
1 2 1 2 ?500 '23
3 I 3 SSVBNL5FEAPE =
50V 50V sorses | kb
CERM = CERM —
402 402
e
5[(G” Sl
1 Iy SDCARD RESET | SDCARD PLT_RST
G_13 "
6
MR j =
sorse3 | Kh _—
—
.
2[G7 S|t
-+ > SDCARD PLT_RST L il
SYNC VAGTER= 127 ML.E SYNC DATE=00] 307 2009
e —
SecureDigital Card Reader
d} Appl e I nc. 051 8563
<] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE H\ET% IPC)\I CONTAI NED HEREIN | S THE
e POSESSIR gEgYTg: TprPFCLOgNVPm NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
ADDED SERI ES RESI STOR TO SD_CMD, MAX CURRENT NUVBER CHANGED TO 800MA 11 NOT TO REPRODUCE CR OOPY I T 35 OF 109
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 30 O: 80
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4

3

BCMVG7765 o 2 BOVB7765_SR_VDD BCM57765 SR VEB ., o CRTLSAL
o 2 24+ _=PP3V3_ENET_PHY R3915 FERR- 600- OHM 0. 5A_ —pp1v2 ENET _PHY , ..
86MA (1000base-T, Caesar II) LAAN 2 u BOVG7765 VDDO Pl N2O o PPLV2_ENET PHY AVDDL 1YY Y L2 396nmA (1000base-T, Caesar I1)
T5960 yi8w  BCMB7765 VoLTAGESs' 3V i PREREE R bTFes: 2 M
FERR- 600- OHM 0. 5A 402 R3gOO C3921 1 1C3920
1 1 2 1} %,:: g‘j%Z/UF
- 2 2 Y5R-
X7R- ngyl %(8? CERM
1UE .j CEI3T€I)2CA5L
CRITI CAL R c%,q,‘ﬁz 1 FERR- 600~ OHM 0|, 5A
5 0 o PPLV2 ENET PHY PCIEPLL  1( Y Y Y 2
FERR- 600- OHM 0. 5A L VRERES W BHES 2 T M
1 2 _PP3V3 ENET_PHY Bl ASVDDH C3926 1 1 C399E
sM UIWE.4 mm
NECKSW DTH=0 2 mm o 1e - i =
X 1 % (o}
C3905 2| Tz Seieerm
T z%va g i CRITI CAL
CRLTI CAL 2 Xk e 13930
FERR 6L030 &49\40 5A + FERR- 600- OHM 0. 5A
o~ : = PP1V2 ENET PHY GPHYPLL 1 (Y Y Y L2
p 1 2 _PP3V3_ ENET PHY AVDDH : MEZJEE&EW §H:E—8L2‘ m SsM
sM DTH= OLTAGE=T. 2
et R39101 JiCBQlO 1C3911 C3931:| |+ C3930
W T
- 2 2 N
1/;1‘§\§N2 2 X4 cERM 2 X0B CERM XTR- CE5Y J %%3 CERM
BCM67765 BCM67765 ' X} PR
R3940!| [*R3941 C3915 i 1C3916 €3936 1C3935
4. 7K 4. 7K 4. 7@5 __? O}UF NEIEYES olofq| <[ wl © o olvlal ofw| o w2 g 7 i“%UF
5% 5% P 8\/’ <|<| of A ~| Qoo | = | Gl of<|wv| o] of oo }\g\/’ é{/
Wit < o onfege) |2 i e — B 7R e * L 88k
. =PP3V3_S0_ENETPHY aok,[ |, ¥2 0 4 ATHE B e g 3 R 88
BOV57765 g > 5355”78 5% R
3950 R3942 = s & g 3 =
. du w
70 s PCl E_ENET_D2R N 1 |27 i;;GW CRITI $A|_ 5 b
2
i8¢ C3951 | BOMB7765_VMAI N PRSNT > 58|sve DATA (1 PD) 333,5%%40,\/' TRO0_P| 40 ENET_NDI_P<0> - CR BUS_PWR i's not for SD Card power,
E ENET D2R P 402 01 |1u2F PN 838 TRoO_N_41 ENET_MDI _N<0> 527 j ust decoupl ing for BCM67765 CR |/ Cs.
i gg—Pd | x| POE ENET_DPR C N o 2 lPaEmON VERS) o 2 TRO1_P|_44 ENET_MDI_P<1> -
10% ] PCIE ENET_D2R C P o 28lPCE TXD P TRDL_N_43 ENET_MDI _N<1> a2 76 BCV67765 BCM67765 | BCMb7765
8 ha TRo2_P|_46 ENET_MDI _P<2> 5278 C39701 1C3971 [+ C3972
(%)3513u l:5 402 »| PCIE ENET R2D P - 3BlPOERDP TRo? N_47 ENET_MDI_N<2> o 4.7k —— -0 TUF g o UF
: B - N T
- PCIE ENET RRD C P 1|2 PCIE ENET R2D N - PAERON TROS_P| 50 P<3> =l x5R SRV 2 2 B o 32
N s D PCI E_CLK100M ENET_P D TRoo N 49 qg ENET MDI N<3> .. 603 402 40
iy C3956 15 O PCI E_CLK100M ENET_N & 30 |POE REFOLK N PP3V3RIVE _SW SD VI O
402 0. 1uF A[ GPIO0/SERIAL_DJ Sy NC N_LINE_W DITE
715 my—PClLE_ ENET_R2D C N 1 I I 2 76 20 [T ENET_RESET L - LIJPERST* (| PD) E Pl O 1/ SERI AL DI L8 NECK W DTH= m BCVB7765 =
B%@Eﬁs‘i 10% - ENET_CLKREQ L & %o krReQ (OD) - B o2l 9 BCM57765 MEDI A SENSE _R3972 memzw@ﬂ "
XER bl ~ B 65" )
a1 20 om=ENET_WAKE L 1,\/(\)/\/2 402 BCMV67765_WAKE L &— LI NKLED* ( QD) nd L BCM67765_SD DETECT R3973 0 1,ap2 — » ¢ o \ \ M ¢ 5] am o
(See note) i ENET LOW . | PD PG E VDOL| 26 e s BOMB7765_CR_CND R3974 0 . 2 SDCONN_CMVD w0
WAKE# M5 9 s [T WR - LOW PR ( ) — VDL e L S A A NEAREL 3090 T T i V V5% TewW W TE 307 <
AR ool 21 o SDCONN_CLK o =
Must isolate fromPCle WAKE# i f PHY a1 |_BCMB7765_SMB_CLK =95 |VODC -
i's powered-down in S3/S5. Standard BCM67765_SMB_DATA @0 |UART_Mo0E (| PD- BCVB764M) DCH 25 _ gy SDCONN_DATA<0> 50 76
N-channel FET isol ati on suggest ed. .. _BOMB764_SCLK 66 |sak DC3 ;g > me %¥2§%z D 0 7
LN WAKE L 1o PO EwaKE L 2 » BOVB764 e 2 o[22 e SDCONN_DATA<3> ¢ 10
FENEI_WARE_L to AR BOM6764_NOSI 65 1so & N 52 e . BOM57765 CR DATA<4> _ R3975 0 1 2 SDCONN_DATA<4> -
2 BOMB764 CS L~~~ g O%cs - VMAIN_PRSNT] 53 _ga it BOMB7765_CR DATA<5> R3976 0 1 \nz " 117 IISWW W"EE 4‘25 SDOONN DATA<5> oo o 10
TP_BCM6764_SPDLOOLED L 2{sPD100LED* VAUX_PRSNT| 54_ g g8 BON67765_CR DATA<6> R3977 0 1,\p2 : 1; 1:W x:u rr—SDOONN. DATA<6> w0 76
TP _BOM5764_TRAFFICLED Lo 67|tRaFFI GLED VDD 55 _qug it BOV67765_CR_DATA<7> 39780 1 apnz o T TOW T 07 TSpOONN_DATAST> g w0
59 V77 L INS L BCVG :
" BOMVG764_CLK25M XTALI 18 lyraL i BRIIoo ELMBINS L - 7785 Al resistors above BOMOPTI ONed BOMG7765
- BCV6764_CLK25M XTALO - xa0 o 57 . — SDCONN_WP w
RDAC SPDI000LED* (168 o, TP _BCMBE7765_XD DET BCMB7765 supports both active-levels for WP.
THRM_PAD
PHY Non- Vol atile Menor 2 BCVB764M Suppor t
y “’l All parts bel ow BOMOPTI ONed BCMVB764M
ROM cont ai ns MAC address, PCle config BCMB764M pi n-functi on BCMB764M
info as well as code for Bonjour proxy. — 60- ENERGY_DET s _BCMB7765_CR LED R3980 o LAAA 25— oo ENET_ENERGY_DET 1 a
Requi r ed for(%reop_er EHY opeyatu_c;gb) 13- WAKE* s BCMB7765 SR _VFB R3981 o LAAA 2o TowT—a02 —ENET_WAKE L (See note)
qui red ROM si ze g -
o 2 20 - _=PP3V3_ENET_PHY 53- VMAI N_PRSNT 7 2 _BOMB7765_CR DATA<5> R3982 1K 1 ot TEW T L—ror—=PP3V3_S0_ENETPHY .
} R3983 4.7K =PP3V3_ENET_PHY 72091 s
l e N o 1. N TN B i i e 3
© 1C3990 54- VAUX_PRSNT 7 BCMB7765_CR DATA<6> R3985 1K 1 2 % i
T it Te V01 6 . BOVGT765 SR LK R3986 0w \\\e Tr T
ATthE?B%%D —PA%EQCERM 20- XTALVDDH . BOMB7765_VDDO Pl N20 R3987 0 1,,p2 et T -Tr—any—PPEV3_ENET_PHY XTALVDDH o
sa ¢ 8st - VDDC 165 _BCMB7765_CR DATA<7> R3988 0 1 2 =PP1V2_ENET_PHY T
+ BOVG764 SOK | 2lsac i Sl o BOVG764_MOSI ., P BT Y eE KT ALVDOH RI989 0 1\ s TTew T sy :
BCV6764_CS L 4 14- vDDC s s BOMB7765_SR_VDD aSILsle, g LAANZ oW r—ort UG MASTER-T27 VLB SYNC_DATE=08/ 20/ 2009
a1 DAVDIOS D L g 1 =QCS* 06- VDDC ., _BCMB7765_SMB CLK RoYIY 1 2 > N
o o , BOVB764_M SO, ’ L3999 = " =7t | Et her net  PHY (Caesar
3 JRESET* 1BR39797065 1BR3979674M FERR- 600- OHW+ 0. 5A
9 an 26-PCIE_VDDL -« [BOMB7765_CR VD PRACENEARSUS900.26:2 mm 3 (YY1 2 d} Appl e I nc.
~ ?o"lsw LW Keep net short, BCNB764M BCNB764M SM CRI Tl CAL ® A 13.0
5LF ob with no stubs C39991
2402 2 . : 0 1UE NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Pul | -down on SO plus internal pull-ups on o THE_ | NECRUATI O CONTA NED) HEREL N 1S THE
h Pl f BCM67765 f th PROPRI ETARY PROPERTY. OF APPLE COMPUTER. | NC.
2\: n‘glr ,3AT4815DB(p)I12$D E:Clml\/u! ?;"eR(S)\/l If a di ?; er eﬁt e CERM T O VA MTAIN 111 5 DoCVENT TN Cones ‘ 39 OF 109
I | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
— . CE_NEAR=U3900. 26: PLACE NEAR=L3999. 1: 1
ROM is used then the straps nust change. PLACEN 1"'" mm |:: g%ﬁg%%ﬁ;ﬂmMEmpm
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BCMb7765 SR pins are internal
If unused: Ckay to float all
If used:

TP_BCM67765_SR_VDDP

64

1.2V switching regul ator.
4 pins. (Broadcom not so s

VDDY VDDP connect to =PP3V3_ENET_PHY (add bypassi ng),

BCMb7765_SR

ure now)
LX connects to inductor,

LX

VFB to =PP1V2_ENET_PHY

6 5
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Page Not es

Power aliases required by this page:

(NONE)

Signal aliases required by this page:

(NONE)

BOM options provided by this page:
(NONE)

PLACE_NEAR=T4000. 3: 2. 54
PL

ENETCONN_CTAP o

m
ACE_NEAR=T4000. 4: 2. 54
PLACE.

PLACE_NEAR=T4001. 4: 2. 54 mm
m
NEAR=T4001. 3: 2. 54 nm

0. 1UF 1UF
765 105
iV o
2 X5R 2 X5R
402 402
CRI TI CAL =
T4000
a1 gy ENET P<0> 1 v 12 70 ENETCONN P<0>
31@ ENET N<O> 2 Pttt 1170 ENETCONN N<O> CRITI CAL
4
[y e RO4-ND-3
FRT-TH
TLA- 6T213HF 9
4 S ENET_CTAP1 10
—7n I E)
31 ENET N<1> 5 8 |ro ENETCONN N<1> | 1]
< —zg
31® ENET P<1> 6 7 70 ENETCONN P<1> 3 7o)
o
O
5
CRITI CAL ~1°
o)
T4001 10
a1 gy ENET N<2> 1 v 12,0 ENETCONN N<2> Lels
1001 ENET P<2> 2 pd 1179 ENETCONN P<2> 11
12§>
Lrﬂ| 10| ENET CTAP2 514- 0636
TLA- 6T213HF
a 9 ENET_CTAP3
—7
31® ENET N<3> 5 8 |ro ENETCONN N<3>
31@ ENET P<3> 6 7 |ro ENETCONN P<3>

!
LT
-

LT}
LT

7| 4 I bl
CEEEEEEE CEEEEPEEE
D4000 g D4001 g
RCLAMP0524P RCLAMP0524P
SLP2510P8 SLP2510P8
ENET_ESD 3 ENET_ESD 3
CRI TI CAL CRI TI CAL

<— RX

Transforners shoul d be

mrrored
si des of

D4000. 1
D4000. 5:

D4001.
D4001. 5:

=

on opposite
the board

PLACE_NEAR=T4000. 6:
PLACE_NEAR=T4000. 1:

PLACE_NEAR=T4001. 6:
PLACE_NEAR=T4001. 1:

R4000*
75
5%
1100
ot

402 ,

33 33

R4001* 'R4002 ‘R4003

75 75 75
5% 5% 5%
1/ 16W 1/ 16W 1/ 16W
M- LF M- LF M- LF
402 , , 402 , 402

ENET_BOB_SM TH CAP

CRI TI CAL
4008
1000PF
e

M N_LINE_W DTH=0. 6 nm
M N_NECK_W DTH=0. 25 nm

2KV
CERM
1206

ISYNC MASTER=T27 M.B
TTILE

SYNC _DATE=07/ 28/ 2009
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=PP1VO0_FW FWPHY

L4110
120- OHMV 0. 3A- EM

135 mA

1

2 PP1VO FW FWPHY AVDD

25 mA PCle SerDes

=PP3V3 FW FWPHY

733 34 35

7 mM1/0
C4120 * 4121 ¢ 4122 ¢+ 4123 ¢+ 4124 ¢+
1UF —— 1UF —— 1UF —— 1UF —— 1UF
10% —1— 10% — 10% —— 100% —T— 10%
6.3V , 83V, 6.3V , 6.3V 83V,
402 402 402 402
£ L4130
T 120- OHV 0. 3A- EM
114 mMA FireWre PHY PP3V3 FW HY VI 1m )
M N_LT NE_W DTH=0. 4 MVl
M N_NECK_W DTH=0. 2 WM 0402- LF
C4130 1 4131 ¢t CA132 1| VoTAES. v
1UF —— 1UF —— 1UF ——
10% —1 10% ——
&3\/ 2 6.3V

17 mA PCl e SerDes

L4135
120- OHM 0. 3A- EM
o PP3V3 FW FWPHY VP25 S L2

0402- LF

M N_LINE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=1. OV

1 4110

M N_LINE_W DTH=0. 4 MVI
M N_NECK_W DTH=0. 2 MVl 0402-LF

C4136 * VOLTAGE=3. 3V

138 mA

110 mA Digital Core 0 AVRegP\/:R )
1 C4100 1 4101 1.C4102 1 C4103 1 C4104 1 C4105 1 C4106 IC4141 1 C4140
— 1uF —1uF —— 1UF — 1uF — 1uF — 1uF — 1uF 0. 1UF 1UF
— 10% — 10% — 0% — 10% — 10% — 10% — 10% 20% 10%
, 63y Y , B3 , 63y , B3 , b3y Y oV, , b3y
CeRM CeRM CeRM CeRM CeRM CeRM CeRM cERM CeRM
402 402 402 402 402 402 402 402
PLACEMENT_NOTE=Pl ace C4170 cl ose to U1400
PLACEMENT_NOTE=P| ace C4171 cl ose to U1400
o | g C4170 1|2 POE FWRD C N am s
0.10F | [ 10w 16v or 402
VP25 VREG PWR 4171 1|2 PCE FWR2D C P am s
B13 |ATBUSB PCI E_ RXDON|_M8. a 74 PCE FWR2D N 0.1UF | [ 100 16v xsr 402
- o=
A13_|ATBUSH PCIE_RXDOP| V7| g 74 POIE FWR2D P
213 | |
% IATBUSN PCIE_TXDON_ 6 o 71 POE FWD?R C N CAL75 i |2 POE FWD2R N oD =
e I
PCl E_ TXDOP|_N6 - PCl E_FWD2R C P 0. 1UF 10% 16V X5R 402
35 [ED—=EW PHY_DSO DSO (I PD) NT-2 - CAL76 | 2| PCl E_FW D2R P s 74
35 (D—=EW PHY DS1 DS1 (I'PD) NT-3 REFCLKNL_M® PCl E_CLK100M FW N 15 74 0.1UF | [ 10% 16v sk 402 @D
= 1 = (TN -
35 [Ty—=FW PHY DS2 DS2 (1PD) NT-4 PC | EXPRESS' PHY REFCLKP MO o,  PCIE CLKIOOM FWP am s s PLAGEVENT-NOTE=P e Si178 ol ose 1o L1100
7 38 T TPAON
s FWPO TPA P TPAOP NT-21 (I PU) TCK| M E T
7 5B FWP1 TPA N — ITPALN
NT-20 (IPUTDI [ N2 g, TP FW543 TDI
77 as@%ﬁ_ﬂi’mp TEST CONTROLLER " - TP FV643 TDO =PP3V3_FW FWPHY 733 34 35
5oy EWP2 TPA N -~ TPAZN (1PU) TDG -
NT-18 (1PU TV M g TP FW643 TNG
@y FW P2 TPA P — TPA2P 1394 PHY - FV643_LDO
77 35 gry—FW PO _TPB N >~ TPBON NT-19 (1PU) TRST*(oNL g  FW643 TRST L R4165% 'R4166
7oy FWPO TPBP gy [TPBOP 1% %&K
asqPry—FWPL TPBN gy B0 |TPBIN (D) 1136w il 16w
sy FWP1 TPB P =95 [TPBIP NT- 10 (I PD) NWAKE* e o =FwhME L i, 402, 2 402
a5, FWP2 TPB N 8 [TPB2N Pl oD
3s _=PPVP_FW PHY CPS W P2 TPB P ™ > FIXME!! - TYPO I N SYMBOL REGCTL REGCLT| D13 gy FW643 REGCTL
. TPROP R GENENT VAUX_DETECT| EL g FW643 VAUX DETECT
R4160* 3s, EW PO_TPBI B7_|TPBI ASO NT-12 (| PD) /VAUX7D| SABLE| 22 TP_FW643_VAUX_ENABLE
200K 2, FW P1_TPBI AS S |TPBI ASL NT-13— (OD) CLKREQN|_t2 =FW CLKREQ L as 'R4164 NOTE: FWPME_L and FWCLKREQ L are
1 16W 35@%“_‘“'”—’& AS2 %S{’K isolated for systens that use
V62 FW643 RO e11 |ro i 16w 1394B physical plug detect.
s
, 402 .
FW643 TPCPS B0 [TPCPS NT-16 (1PD) SO FOLKL @ TP FWB43 SO FCLK W TH PLUG DETECT:
NT-14 (1 PD) SO FDAI o TP FW643 SO FDAI N - Gate CLKREQ¥ based on PHY power
o ur sClF - \ = -
G0 R4150 ZS\GZ\:S:EX?AND T . :3 REXT’TREE NT- NT-17 SCIFDOUT| M g TP FV643 SO FDOUT = TP (or NO) PME#
22PF . NT- ~ F2 TP_FW643 SCl FNC T PLUG DETECT:
K _ FW CLK24P576M XO 412 EW CLK24P576M XO R o) NOTE: NT-xx notes show NT-15 (I1PD) SCIFMA 2 __ g TP FVB43 SCIFMC w HCUT uG x : B )
- NAND tree order. - Alias both signals to drop = prefix
5! CRITI CAL % FWCLK2APS7T6M XI g @3 IXI NT-9
% 1/16W
5 - Y4150 L
CERM TP_FW643_SE M3 |Sg
a2 NC 24. 576MZ o R4161* 'R4170 e m“ §M - (1Po) SERI AL EEPROM NT-7 SCL| M2 o o FW43 SCL
NC SM 3. 2X2. 5\ > 94K 101 S 4 oM - TSISM(IPD) CONTROLLER NT-6 SDAL_ M1 o o TP _FW43 SDA
4151 B Bt oy TP _FW643 MODE A -2 [MODE_A (IPD) NT-1 hillhg
2 e e TP FV643 CE -2 CE (1PD)
| o 2 2 402 TP FW643 FW520 L D12FW620* (| PU) M SCELLANEQUS
% TP_FW643 JASI EN O [JASI_EN(IPD) NT-11
402 TP FV643 AVREG g AL0 JAVREG CHI P RESET NT-5 PERST*lyM g FWRESET L am =
= TP_FW643 VBUE H13 [VBUF
. FW643 PU RST L - FWRESET* (1 PU) NT-8 'R4163
10K
. TP_FV64 L 312 |ocR_CTL_V10 o
R4162 1 313 L vi2 il
70K 34313652 NCx—213 JOCR _CTL_V12 (Reser ved) i
209 /SS VREG VSS
2 CERM X5R masssmmlmlaﬁaﬁsazssagi EEEEEEEEEEEEE o
B g @ H H g i =

ISYNC MASTER=T27 M.B
TTILE

FireWre LLC PHY ( FW543E)

o g e
1-
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8 7 6 5 4 3 2 1
Page Not es FireWre Port Power Switch
Power aliases required by this page: CRI Tl CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) %260 CRITI CAL
- =PPBUS_FW FET (FW VP _FET Qut put) FDCE38P_G RO
- =PP3V3_FW P3V3FWFET (3.3V FET | nput) 1Ff'A2-g?v DA260 _ppeus FwEET,

- =PP3V3_FW FET
- =PP3V3_FW FWPHY

- =PP3V3_S0_FWATEVG
- =PP3V3_S0_FWPWRCTL
- =PP1V05_S0_FWPWRCTL

(3.3V FET Qutput)
(PHY 3.3V Power)

(5KPD Bias Rail)

- =PP1VO5_FW P1VOFWEET (1.0V FET | nput)
- =PP1VO_FW FET_
- =PP1VO_FW FWPHY

R (1.0V FET Qutput)
(PHY 1.0V)

Si gnal
- =FW. CLKREQ L
- =FWPME_L

aliases required by this page:

BOM options provided by this page:

( NONE)

;» =PP1V05_S0_FWPWRCTL

SM T
. _=PPBI E W Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) ’_‘} :
4
2
1
R4262" 'R4260 C4260 1 li
10K 390K 00 -
18W 16 0% 1 3
&, ‘ A e
FWPORT_FASTOFE L_DI V 5 G.HS g‘%'svgﬁ%zm FWPORT_PWREN L_DI V
R4263* ﬁ} Q1262
10 D
5%
1/16W 3
MF-LF
4022

[_FWPORT _FASTOFF L ]

AR
6 0/
P : %1 i
. _=PP3V3_S0_FWATEVG H—} Bsszs?tgznw 2402
2 G,_,S BSSEAL FWPORT PWREN L
Py
E bg NO_STUFF
261  |F 1
SSI\%&lSFV Kh 03,216% 1
SCD- VESM HF — %:gi?z——
,[g% s . 202
« o EVWPORT_PVR_EN

FireWre Port 5K Pull -Down Detect
1
R42715K Al FireWre devices require 5K pull-down on TPB pair.
1185 Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow.
2
FW PWR EN L 1
6 R4270 R4271*
51 O1275 230K 56K FW 5KPD DET L
A 3 (VARE BASESTROE — |
16 1 -
} |BEFe (8 % Lare
34 15 EW PWR EN 2|G
[mmog = EW 5KPD _DET_RC 5% BVB5S3D0UV
SOT- 563
CRITI %Ibs 6 CRI TI CAL 04217th 1 4
5
808478;4(.V6TXG 5 = R 2 BT847CDXVETXG 1T
1 SOT563 SOT563 iy 2
4 1

- FW P1_TPBI AS_R

R4272*
1K
%
1/ 16W
(L .
PLACE_NEAR=C4360. 1: 2 mm
35 33 (TR FEW P1_TPBI AS

FireWre PHY WAKE# Support

When PHY is powered,

35 33 7

FW5KPD_DET_L acts as | egacy PME# signal.

=PP3V3_FW FWPHY

Dual - pur pose out put:
1) 5K Pull-down Detect when FWPWR EN is |ow

| 2) FW643 WAKE# (PME#) when PHY is powered.

CRS08- 1. 5A- 30V

Supervi sor & CLKREQ# |sol ati on
, _=PP3V3_S0_FWPWRCTL
C42901 | CRITICAL |1R4290
0. 1%%:: VDD 100K
2 w4290 1/16W
2 =FW RESET_L 402 WB5LF
SLGAAPOL6V > —PP1VO_FW EWPHY .,
2R4283 SENSE| 2
10K
5%
1/16W
M- LF
v 4 FW RESET_L
FW RESET R L e DLY = 60 ns 3/~ 20522
FW PWR _EN 6 |EN
a4 15 (TR — =FWCLKREQ L 33
s o EW CLKREQ L 8lar G_' N7z = FW CLKRE PWL@
Pul | -up provided by another page. oo BEY VAKE_BASE= 85
n o

3.3V FWSwi tch

U4201
, _=PP3V3_FW P3V3FWFET TPS22924
I A2 CsP
B2 )N voul(
CRI TI CAL
42011 2 |on
1UF —— G\D

AL EDP = 0. 14A (850)
Bl

lg“/m
Sk 2 g
402

1.0V FWSwi tch

=PP3V3_FW FET

U4201 & W4202

Part TPS22924C
Type Load Switch
R(on) 18 nChm Typ

50 nmGhm Max
Max CQut put: 2A

PP1VO5_FW FET
. mm

mm

Bl VOLTAGE=T. 05V

U4202
, _=PP1VO5_FW P1VOFWFET TPS22924
I A2 CsP
B2 )N voul(
CRI TI CAL
C4202 1 @ |on
1UF —— G\ND
G.lg\f 2 —
CERM g
402
17

LSl FireWre PHY requires 1.0V.
'R4202 To avoid an extra power supply,
(1)‘%549 1.05V is used with a series R
iew to reduce vol tage.

2402
=PP1VO_FWFET R ,

R4277* 'RA276
1Qk 190K FW PMVE L s
1 g} %"1&\4\/ Pul | -up provi ded on anot her page.
b2, , 462 3 CRI TI CAL
FW WAKE s\ 4276
DVB53DOWV
NO STUFF Dy sorses
1
° C4217U§ 4 SYNC MASTER=T27 M.B SYNC DATE=12/ 15/ 200
10 Lmya= -
|._ ok 2 FireWre Port & PHY Power
w =SFWPME L FW543 WAKE L 2lc |k b Ry pay !
MD————————="W"RE_BASE= -
—EASEETROE " R cal i Appl e I nc. 051- 8563 | D
DNBZSZDOUV S A.13.0
S | sor-ses NOTI CE OF PROPRI ETARY PROPERTY:
1 THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
1 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 42 OF 109
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_S0_FWATEVG

(From Port)
(To PHY)

Signal aliases required by this page:

- =FW PHY_DSO

- =FW PHY_DS1

- =FW PHY_DS2

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

BOM options provided by this page:
(NONE)

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

34 33 FW P1_TPBI AS

FWP1_TPA P

7

35 34 33 7

Ter m nati on

Place close to FireWre PHY

+ C4360
0. 33UF

~

FW643 has internal
FET bl ocks current

=PPVP_FW PHY CPS FET

FW543 TPCPS Leakage Protection

| eakage path from TPCPS pin to VDD33.
to TPCPS until VDD33 is powered.

PPVP_FW CPS

'R4360

56.2
1%
1/ 16W
M- LF
402

'SI GNAL_NODEL=EMPTY
SI GNAL_MODEL=EMPTY

R4361"
56. 2

1%
1/ 16W
MF-LF

402 ,

From Port

=PP3V3 FW FWPHY

R4311% — =PPVP_FWPHY CPS
470& To FW643
1/ lgW
M- LF

402 ,

lcF’SENL[]V

R4312%

33

Unused FireWre Ports

Di sabl ed per LSI instructions

FireWre PHY Config Straps

Configures PHY for:

(Al unused port signals TP/ NC) - Port "1" Bilingual (1394B)
35 34 35 7 _=PP3V3 FW FWPHY
3 FW PO_TPBI AS — NC FW _TPBI AS
m = Ak BASESTRUE NG TEST=TRUE R4382"| |'R4380
77 s3¢gryFWP0 TPA P — NC FW TPAP 10K 10K
== TAKE BASESTRUE NG_TEST=TRUE 19 1%
77 sa¢gry—FWP0 TPA N — NC FW _TPAN wew oW
= TAKE BASESTRUE NG TEST=TRUE 202, , 402
FW PO _TPB P — NC FW TPBP
7 B =TREEASETAE NG TEST=TRUE FWPHY_DSO — =FWPHY DSO oD
VAKE._BASE=TRUE =
FW PO _TPB N — NC FW TPBN !
7 BB =R EASETRE NG TESTSTROE FWPHY DS1 — =FWPHY DS1 oo =
WAKE._BASE=TRUE =
= [rmy_EW P2 TPBI AS — NC FW2 TPBI AS FWPHY DS2 — SFWPHY DS2  pomy s
= TAKE BASESTRUE NG TEST=TRUE NAKE._BASE=TRUE =
n(Ery FWP2 TPA P — NC FW2 TPAP
—— WAKE_BASE-TRUE NG _TEST=TRUE 'R4381
s @y FWP2 TPA N — NC FW2 TPAN 10K
== TAKE BASESTRUE NG_TEST=TRUE 19%
saqgry—FW P2 TPB P — NC FW TPBP et
== WAKE_BASETRUE NG_TEST=TRUE , 402
FW P2 TPB N — NC FW2 TPBN
<D K BASESTRE NG TESTETRUE

77 BB FWP1 TPA N

FWP1_TPB P

71 aaqEy—EWPL TPB N

d} Appl e Inc. 5' 8563
<} A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY Pl ERTY_OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 43 OF 109
CANNOT SYNC THI S PAGE FROM T27, TPA AND TPB FOR U4350 | S SWAPPED 11 NOT TO REPRODUCE OR OOPY I T
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'R4362

56.2
1%
1/ 16W
M- LF
402

'SI GNAL_NODEL=EMPTY
SI GNAL_MODEL=EMPTY

R4363*
56. 2

1%
1/ 16W
MF-LF

402 ,

FW PORT1_TPB C

1 C4364
—L— 220pF
— 5%

35
2 CERM
405

R4364*
4.99K

1%
1/ 16W
MF-LF

402 ,

ground for

CRI Tl CAL
Cabl e Power 14310
. _=PPVP_FW PORT1 FERR- 250- OHM Note: Trace PPVP_FWPORT1 nust handle up to 5A
< 1 2 __PPVP_FWPORT1 F
- M N_LINE W DTH=0. 5_mm
M N_NECK_W DTH=0. 25 mm
1 4314 VOLTAGE=33V
—— 0. 01UF
[, sov
2 x7R
402
(EW PORT1_TPA_P)
(EW PORT1_TPA_N) =
"Snapback" & "Late VG' Protection PORT 1
34 7_=PP3V3 SO FWATEVG BI LI NGUAL
PLACE_NEAR=U4350. 1: 2 CRI Tl CAl
= 12 mm
| J4310
CA4350 * 1394B- M7
0. 1UF —— F- RT-TH
10%
oV . [ TPe_TPB(R)
—  FWPCRTL TPA P e e w4350 (EW PORT1_TPB N) o re-
= MAKE_BASE-TRUE TPD4L§P1394 (EW PORT1_BREE) 9 TrBer> QUTPUT
— FWPORT1 TPA N TP_FWATEVG VCLMP El\VeR VY D1+ 8 (EW PORT1_TPB_P) 2 | 5TPBr o WP Teer
== MAKE_BASE-TRUE D1-| 7 2 ?
— FWPORT1 TPB P aa T} FVPORT_PVR EN 4 IFWPWR_EN > N
va\}KPOQTEjASTTﬁ-’EB N CRI TI CA D2+ 6 NCX——+——0sanc|
— V| _TPB_| (GND) ] Vo
T MAKE_BASESTRUE R4350 G\D 02 (EW PORT1_TPA_N) 31 oA A)VG oA
100K vi ppp—
02% FW PORT1 AREF S TRASR> I NPUT
1/ 16W TPA(R
W LE (PINS 5/6 AND 7/8 ARE (EW PCRT1_TPA_P) o Lo Eream)
2 SWAPPED FOR BETTER ROUTI NG
10
PLACE_NOTE=J4310. 5:2 mm " g
L C4319 ¢ e cHass! S
- i == g ™
10% —— 13
50V <
X7R 2
603-1
(FW PORT1_TPB_P) N = 514S0605
(EW PORT1_TPB_N) R4319 L
= N = im AREF needs to be isolated fromall
1/16W I ocal grounds per 1394b spec
‘I;ISVZLF
2 When a bilingual device is connected to a
= beta-only device, there is no DC path
between them (to avoid ground offset issue)
"= BREF shoul d be hard-connected to |ogic

speed signaling and connection

I SYNC

MASTER=T27 M.B

SYNC _DATE=07/ 28/ 2009

TTILE

FireWre Connector
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2
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8 7 6 5 4 3 2 1

ODD Power Contr ol s
TPOPR102  _pey sw oo, rer SATA ODD Port BRIy

» =PP5V_S0_ODD P ¢ 90- CHM 100NA
) @ J4500 connection separated to STHLVER T
}_:_ ~ support debug sense resi stor. CRITI CAL 3 (Y YY) 1 SATA ODD RRD UE N CA520 1|12 SATA ODD R2D C N s e
R45961 C45951 - < Alias together if no sense R 5;1]7‘2125_91%4 j— 0.01UF |l 10%16v cER 402
10%50 0. Oei b ro—_ |7 ont 2 (Y YL _saTA cOD ReD UF P CA521:112 SATA ODD R2D G P (v
M:zl‘bgv RV 2 - +T0 O3 ... SATA DD R2D P | | PLAcE_NEAR=J4500. 5: 4mm 0.01UF |1 10%16v cERw 402
’ R4595 FoRR o0 Ofs | [ & i SATA oD RO N
NOTE: 3.3V nust be SO if 5V is S3 or S5 to 100K ;018 + _=PP5V_SW ODD 8l 5 o7 i I
ensure the drive i s unpowered in S3/S5. ¢ LD PVR EN LSSV L 14NN, ODDPV‘RENLS5V|—15/2 DD PWR_SS H 1[5 ole ez SATA_ODD D2R UF_N g%%%ﬂ
_pP3V3 SO ODD Tow % EE] i EE 2 SATA_ ODD D2R UF_P DLPITS
= 905 RM 14 15 - | et
s 6] O us ! _a( Y Y Y\ 3. SATA ODD D2R C P C4525: 12 sSATA oDD D2R P e
R4597: O O | — 0. 01UF |l 10%16v cerv 202 oD
10%50 T 51650616 = L1 (Y Y Y 2. SATA_CDD D2R C N CA5261 112 SATA ODD D2R N gy v e
ib%v PLACE_NEAR=J4500. 9: 4MV 0.01UF 11 10%16v ceRw 402
596 | oL PS8511A / PS8515A S p
SSNBng%OTE/'\s'ZE : I ndi cat es di sc presence t r a' S
i w1 _=PP1V5_S0_SATARDRVR
s[c* St NO STUFF RDRV: 8515 | NO STUFF
1 EN L R45112 R4515 R4517
10K 10K 10K
4 5% 5% 5%
= PS8511A:  #iF3 $ fier ey
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PgN ZAII\Z’IEE (1PD) * * B SATA R AB SD
33850769 1 SATA 3GB/ S REDRI VER, LOW POER w4510 CRI Tl CAL RDRV: 8511 8 B_PRE (I PD) SATARDRVR A | 2C_ADDR z:
BOVOPTI ONs: 20 A BST# (IPY SATARDRVR A_A_SD "
- RDRV: 8511 stuffs PS8511A & associated parts (STRAPS TBD!!!) 10 B_BST# (IPY) SATARDRVR A 12C EN s
- RDRV: 8515 stuffs PS8515A & asspci ated parts . RDRV: 8515 NO STUFF | NO STUFF
- RDRV: NO stuffs bypass path (neither |IC or associated parts stuffed)
NO STUFF NO STUFF
R4519* 'R4520
10K 10K
1/12% ?7/“16W
Wk, [ ],h02 "
PLg__II\—I:EA;I;]4501. 9: 3mMm RDRV: 8515
0 R4513 =
PLACE_NEAR=L4500. 1: 2mm FERR- 70- OHM4A_ —pp5v_S0_HDD , o mm_=12C HDD A Sl » 0 19 AEQ (IPD SATARDRVR A 12C SCL .,
« PP5V SO HDD FLT o 1YY L2 Y. RDRV: 8515
= “gmm 0603 PLACE_NEAR=L4500. 2: 2rmm Ry R4A514
VOLTAGE=5V ) 402
2 GA501 2 §A302 =1 2C HDD_A_SDA 2 . (18 BEQ (IPD SATARDRVR A | 2C SDA
20% —T— 20% 5%
CRI TI CAL oV oV - 1/16W
14501 Ik E SATA Redri ver Y
54722-0224
R4531 F- ST-SM = =
y D
1 2
13 ol ] LA AERRBASTH 74051 > =PPLVS_S0_SATARDRVR -
5 6 o ¢ SATA HDD D2R C N ' . - - >—9
210 o2 > e o R < RDRV: 8511&RDRV: 8515 (%.48511&@\/. 8515 fORV: | N o
5T° 9T - (Al 4 Cs) ' C4514 1 1C4519 DRV: | N_DEV
—0 o1, SATA HDD R2D N C4519 & R4510) IUF 0, 01UF o CRTICAL CRITI CAL
110 oLzl gl « saTA_HoD_ReD_ CA5161 “RAE10 o o I PR o|2 (Al 4 Cs) FLa20z
s TO STis e s SATA HDD R2DIP 0.01UF 11405 18y 10K 402 702 VB0 RDRV: 8511&RDRV; 8515 ‘oS
G 'gg I CA515. 2 ALY u4510 1» SATA_HDD_D2R RDRV_ouT_p CA518. |- s SATA HDD D2R UE P (Y L3 SATA HDD D2R P s
R4532 ss e LR_RX_OQUT ;j O O zg 0.01UF | Iéé)gf,, 38y 1402 = PSSST]@?[\?_ A2 —| 0. 01UF I 0% 16y —
o, =PPSV S3 IR 2 AQ 1 fPRRV B IRR 2 loo 2| SATA HDD D2R RDRV I N P 1laiw Aourpl 15 | - SATA_HDD_D2R RDRV_oUT_N CAS517 1 » SATA HDD D2R UE N 1YY Y2 SATA HDD D2R N i v
g on RE%%ZW brh=0. 2mm - L »| SATA_HDD D2R RDRV_IN N 2 AN aour 24| 0.01UF 1T 20% 18y
VLR |1 CRI TI CAL 4 12
402 “TUR | SATA HDD R2D RDRV_QOUT_N B_OUTN B I NN
QP 51650687 FL4501 1| SATA_HDD R2D RDRV_OUT P___5 |g ourp Bine 1] ] SATA HDD R2D RDRV. IN N __CA513:))- SATA_HDD R2D C N am
2 xi% ceRM L Qu-algcﬁgom o D SATARDRVR A EN E;l(l o - 0.01Ur 1T 205, 18y
) = MY Y Y L2 . SATA HOD R2D JUF,N CA511 .2 SATARDRVR A _AUTOPWR _EN F’?%WEN 2 SATA HDD R2D RDRV_ IN P CA4512 .2 SATA_HDD R2D C P am
= f— 0.01UF 11495 36y  SATARDRVR A I2C EN 10 |\2c en(ipD) A sO.20 SATARDRVR A A SD ., 0.01UF 1 ag% 18
2 (YYY Lt _ . SATA HDD ReD JUF|p C4510. Hz » SATARDRVR A1 2C ADDR 8 | 20 oo e SATARDRVR A B_SD ..
0.01UF Il 0% 16y DRV 19 PS8515A:
SATA HDD POF t :%DR\M%?[?{ X_SD pins are outputs (Signal Detect)
NOTE: Internal pulls are ~150K G THRM
®18L.8] 33850778 (PS8515A)
Addr: 0x94( W)/ 0x95( Rd)
(Al 4 Cs) i 1 (ALL 4 RS & C S)
D S Redri ver Bypass Path = :
45801 2 1 SATA_HDD_R2D NORDRV._P R4580, 2
0.01UF 1T g0% 16¥ 0 (T %
CA581 1 2 1 SATA_HDD_R2D NORDRV._N R4581, 2
0. 01UF IIClEOI%?/I 18y 0 e Thas"
CA4A585:1 2 .o SATA HDD D2R NORDRV N R4585, ) NG WASTERT2 T VB SYNC_DATE=08/ 06/ 2009
e TP T3
0. 01UF 11 4g%, 18y 34 77 wele a2 SATA Connectors
CA586 . IE 1 SATA_HDD_D2R_NORDRV._P R4586 et TRg G e '
10% 16V C -
0.01UF 'l g% 36y 34 (= AT d} Appl e I nc. | 051- 8563 ID
CA587 12 e A 13.0
U4510 ADD NO STUFF | N PRODUCTI ON!' ! ! e e N e
- " - - CElRM 402 THE | NFORMATI ON CONTAI NED HEREI N | S THE
C4588 1|2 T POSLASR AGRERS 10 THE FoLLomne~
27PE [ 5% sov I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 45 OF 109
CERM 402 Il NOT TO REPRODUCE OR COPY I T
J5401 PI NOUTS ARE DI FFERENT FOR K6, DO NOT SYNC THI S PAGE FROM T27 DI RECTLY 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 36 O: 80
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Por t

Power

Sw tch

CRI Tl CAL CRI Tl CAL f US
595 4605 Left B Port A
;. =PP5V_S3_RTUSB TF’%OG4DC FERR- 220- OHM 2. 5A
2N ounN’ PP5V S3 RTUSB A ILIM . 1 2 _ PP5V _S3 RTUSB A F
MsGP - : 0603 :
+ qonUSB_EXTA CC L I VN REER U BYFES: 3B 6 5i
o MD—=USB_PWR_EN 3 len curz| 6 o PP5V _S3 RTUSB B I LI M 0. OluFk PLACE_NEAR=J4600. 1: 3 mm CRI TI CAL
v om—USB_EXTB_OC L T 5do- CRI Tl CAL M N-RECR- =375 m ig%z J4600
P e 04]‘-30%5 i_ ;i%o‘éﬁs =5 oy I CE;&?L F- RTéTH- MB7- 4
G\D_TPAD 290 T 20% 90- QOW 5
il o R 1 = DLELIS _ d
46901 1C4691 603 CASE. B2- SM PLACE_NEAR=D4600. 2: 2 nm
ToF L L ¢ UF CRI Tl CAL 1005 USB_EXTA MUXED N 4 3, USB LT1 N J
62 gz T ggg(;ﬂ CA6l7:| .[*CA616 — EDS
o 8V T T3 2%, 1525 USB EXTA MUXED P 1 (Y Y Y L2, USB LT1 P EDS
l—ééé:lst ’ ? Bk e, PLACE_NEAR=D4600. 3: 2 mm £
: 4 3l 5 2 ,
= c2P2 VB! ) 8 Q
514- 0638

» =PP3V42 G3H SMCUSBMUX

USB/ SMC Debug Mux

CRI Tl CAL

'R4650
10K

9

SMC_DEBUG. YES
1
0. 1% —
2
oY

a1 40 39 SMC RX L 5 |we
140 50 (OO} SMC TX L 4 (M
PI
75 17, USB _EXTA P 7 o+
5 7@ USB _EXTA N 6 b
¢—8gCE*

v+ 1

SMC_DEBUG. YES

o
2 2

D4600
RCLAMPO502N

%G@

SLP1210N6

CRI TI CAL
L4615
20- OHM 2. 5A

v.[2

(USB_EXTA_MIXED_N)
(USB_EXTA_MIXED_P)

SEL| 10

USB_DEBUGPRT EN L s

SEL=0 Choose SMC
SEL=1 Choose USB

@ | SI GNAL_MODEL=USB_MJX

SMC_DEBUG NO
R4(351

1 2

SMC_DEBUG NO
R4(352

1 2

61
4
] T

STMLVER- 1

CRI TI CAL

Left

2 _PP5V S3 RTUSB B F
klgggw BrH=0; 375 'hm

PLACE_NEAR=J4610. 1: 3 mm

PLACE_NEAR=D4610. 2: 2 mm

75 1By USB_EXTB_N A0 Y Y L 3. USB LT2 N

USB_EXTB_P 1 2, USB LT2_ P

D4600. 4 PLACE_NEAR=J4600. 3: 2 mm
D4600. 5 PLACE_NEAR=J4600. 2: 2 mm

USB Port B

75 17

PLACE_NEAR=D4610. 3: 2 mm

4] 3 5 2

coPg ]

6 514- 0638

ﬁjﬁm

D4610
RCLAMPO502N

SLP1210N6

CRI TI CAL

D4610. 4 PLACE_NEAR=J4610.3:2 mm
D4610. 5 PLACE_NEAR=J4610.2:2 mm

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

T

Ext er nal

USB Connectors
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PROPRI El LE ngN/PUTER,

I NC.
NG
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7

| R Support

w7 =PP5V_S3_1 R
48011 3
0. 1}Lé§ _— Ve
Y 2
X7 Y u4800
1 CY7C63%:ONS- LOXC
=y USB_ IR P 121p1. o/ D+ PO. 07T 5
gy USB IR N 13lp1. 1/ D Po.16_)<$
IR VREF_FILTER 15|p1. 2/ VREG INTO/ PO. 2[5_s¢ NG
16 4
NCx261P1. 3/ sSEL INT1/ PO. 3145 NG
Ji 4803 w17 lP1. 47 scLk I NT2/ PO. 4[3_o¢ NG R41§(90
1 NOwx18lPL. 5/sMs1 T oo/ Po. 5[2 R RX QUT RC o 1AAA2Z— LR RX QUT empese
2 x5 NCx22lP1.6/SMso  Tiow/ Po. 6Ly NG 15%w
402-1
8 8041 i
NCx—— 0. 001UF
= NCx2 oM T
NCxL2] CRI TI CAL
20
NOX2L NC
NCx22
NCx23
NCX24 THRWVL
PAD VSs
& b

=PP3V3_S3_T57

T57 Connect or

BS4890
STDOFF- 3. 6C0D3. 4H- SM
I—A(:>860-1287

CRI TI CAL
T57

Q00
=0

J4890
AXK720427G
F- ST- SM

NS

~
a1
~

p
oo
-0 O-E—xNC =PPSY.
0o
0 O-FIXNC 57

affs
2 TIUN

8
|l

™ NC T57_ RESET

00 T R
251 6 o-HEExNC 2 CERM
NCx=—+-0 O~ -XNC

O O

VBUS

10w
NClw.
10

zzO '_:I

GND

D4890
RCLAMP0O502

= 51650824 -

157
BS4891
STDOFF- 3. 60D3. 4H- SM

T57

SLP1210N6 ‘L—l@ 860- 1287

CRI TI CAL =

o o2 NC T57 PV\R%

o o2 iC48£3'§

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

TTTLE

I nternal USB Support
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NOTE: Unused pins have "SMC _Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
o PP3V3_S5_ AVREF_ SMC
w07 _=PP3V3_S5_SMC
C4902 1 C4906
22U —— o LUF
- 2
( EXCARD_PWR_EN) P1 0 L4900 60, PM EN ’
22 P1 P 6 65 £
T e SMC RSTGATE L P11 FBL%?_%F]j Po1l K12 NG = SNCBY\F}AQS_S:uzteoo. E1:D2:5 nm
os 20 ry—ALL_SYS_PWRGD - AL2 P12 (1 CF 3) P62l KIl g s NC
s RSMRST PWRGD g B13 P13 P3| 112 g 5 NC
NO—e—DLL P14 ovT o4 SMC_ADAPTER EN oo R O R A0
+ qomPM RSVRST_L . i3 |pis PO5| 110 gm 5 NG R EEEEE 10T
o qm LMP_VR N e Cl2 P16 Po6|_111 o SMC PROCHOT 3 3 L aqma e S o v CERMIBR 2 L
N PM PVWRBTN L 6 SMC Bl L_BUTTON L 6 40 57
@ ARB N L e DIO P17 PO7L HI2 gu— =N DL B N L Me«s K 1 R4909" 1RA901 —
 SMC_P20 D13 (P20 P70|_NL SMC_CPU_| SENSE s BYPASS=U4900. ML2: L9: 5 mm NCL_Ex - 10K 10K
1 NC % 500
NCx—em—ELL P21 pral SMC_CPU_VSENSE - e 12}; ey
NOx—gm—D12_|P22 P72l 110 qu SMC_GPU | SENSE am abb, [ .46z
NCx—gm—FLL P23 P73| N1 g SMC_GPU_VSENSE am «© (303 SMC VDL
w0 P24 P24 P74 N_| SENSE M amMT e e m
NCx—e@—EL2_[P25 P75 SMC_PBUS VSENSE w s o e SMC RESET L | o o gRest M-
. SMC_BMON_MUX_ SEL e—F13 |P26 P76| N3 SMC BATT_| SENSE am «
P27 P77 SMC_NB_M SC | SENSE w0 SM XTAL £3_XTAL
NCx—em—E10— 12—V DB ML L ORROL am 0 _SMC_EXTAL A2 |exTAL =1 SMC_NM -
75 a1 18 LPC AD<0> P30 P80 SMC WAKE _SCI _ L 18
75 41 18 LPC AD<1> P31 PBl{ B6 g 5 NC
75 a1 1 LPC AD<2> P32 pg2|_c7 > PM CLKRUN L o e
D PCAD<3> - P33 Po3 LPC_PWRDWN L . ETRST| 5 g N%"’%TTUF":SFT L ¢m«
75 a1 1 LPC FRAME L P34 P84l A SMC TX L 7 39 40 a1 Avss| L9
B G Vo = e ——— S Y — S v, 'R4902 ['R4998 |'R4903
. LPC_CLK33M SMC P36 hos SMB MGMI_CLK w e e S
« n@-LPC SER P37 P90 SMC_ONCFE_ L v B84 XWAR00 zﬁfé'z” zﬁfé'z” zﬁfé'z”
NCx—gu—D4 P40 POl| G g SMC BC_ACK ame o s 2 5t 1
o _SMC P41 A5 [Pal P92| SMC BS _ALRT L w0
2@ SVB_MGMI_DATA Q0 o= 54 P12 P93 PM SLP_S3_ L 6 18 65 69 = L
w0 O} SMS_ONOFF_ L - Al |pa3 poa| H4 - PM SLP_S4 L a5 19 40 o5 =
NCX—g—C2_[Pa4 PO5, PM SLP_S5_L 18 NOTE: P94 and P95 are shorted in sonme platforms.
NCo—em B2 |pas Pos|_F4__ g PM CLK32K_SUSCLK __¢rm = » L GND_SMCAVSS 22 0 2 s
@ SMC GEX THROTTLE L - Cl |pa6 PI7| Fl gy ((OC) SMVB_0_SO_DATA D
s 0T} SMC_SYS KBDLED e c3 |pa7
a1 40 39 37 SMC TX L P50
a1 40 39 37 SMC RX L F3 |p51
w@—SMB 0 SO ALK =~ (QO0) qug E4 |P52
Uu4900
( DEBUG_SW 1) 0 _SMC_PAO - N3 [PAO H8S2117 PEO|_K1 - SMC_CASE_OPEN am «©
( DEBUG_SW 2) o SMC_PA1 - NL|pA1 LGA- HF PE1| J3 - SMC_TCK am o «
2 PM_SYSRST_L PA2 (2 OF 3) PE2|_K2 P SMC_TDI am o «
w om—USB_DEBUGPRT EN L (OC) o M |PA3 oMT PE3|_J1 - SMC_TDO oo o
20 25 10 M_EVENT_L Pa PEA| Ko g SMCIMBE  omaa
o _SMC_PA5 (O0) gt 1 _|pas PFOl_K5 Py SMC_G3H PONERON L am «©
S 3&58%15\31/\/ RE (O0) iy K3 |PAG reil ns . SMC_SYS LED o
18 PA7
@—(—@—‘—LL PF2| M - SMC LID g o a7 57
NCx—gp— B8 1PBO PF3l 15 g wNC
" SMC_RUNTI ME SCI_L PBL PRl 16 e NG
w6 SMC_ODD_DETECT B9 |pB2 PFSL N g SMC MOP SAFE MODE @m0
o _SMC _PB3 PB3 PFG_I_‘}_‘_XNC
( EXCARD_CP) w0 SMC PB4 - C10_[PB4 PF7|_Ma - NC
NCx—equ——2B10 |PB5 PO
- @ NC . : :
( EXCARD_OC L) ADSNSCNCG:iBGO\/ERTENP N - iﬁ E:g PGLL N7 g =SMC SMB INT __ smw NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
B ) R — PG2 SMB BSA DATA w If SMB interrupt is not used, pull up to SMC rail.
a6 SMC_FAN O_CTL 1 |pco P&3|_K7 SMB_BSA CLK a2
a0 SMC FAN 1_CTL PC1 P4l K6 o= (CC) SMB_A_S3_DATA D »
a0 SMC FAN 2_CTL PC2 PG5 SMB_A S3_CLK a2
w0 OO SMC_FAN 3_CTL - H13 |pc3 PGB|_ML o= (OC) SMB_B_SO_DATA D =
s D SMC FAN O0_TACH > Glo _|pca PG7|_L6 * -((I:) SMB_B _SO_CLK o »
0 [T SMC FAN 1_TACH > G2 |pcs o SMC PROCHOT ).
a0 SMC FAN 2_TACH H1l |Pce
SMC_FAN 3_TACH pC7 PH1| F2 - SMC_THRMIRI P oo ©
B — Prel 12 g e H8S2117- R
o my—SMB_X_AXI S -> Mo |poo Pra|_ad - SMC_PH3 w0 (SMC_PECI )
o mD_SMB_Y_AXI S - N |PD1 pral_B3 = N\C ( SMC_PECI _ VREF)
49 @_%_Z_AM—.._&Q_ PD2 PHSL C4 g S NC (SMC_PECI _VSTP)
w0 SMC_ANALOG | D PG
a0 SMC_NB_CORE | SENSE PD4
w0 SMC_NB_DDR | SENSE POS
w© SMC_ADC14 PD6 SYNC VASTER=12/ M.B SYNC DATE=09/ 02/ 2009
2 O SMC_ADC15 > L7 |PD7 e S'\/C
SMC_PB3: d} Appl e I nc. 5' 8563
SMC | G THROTTLE L for MG systens. 8 A 13.0
O herwi se, TP/ NC okay. NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 49 OF 109
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R " " H . .
SMC Reset "Button", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
w00 =PP3V3_S5_SMC . _=PP3V3_S0_SMC
, =PPVI N_S5_SMCVREF
Deskt ops: 5V
Mobi | es: 3. 42V 'R5061 'R5060
C5020 1 - ° 'R5000 390K 10K
0. 47L§fo= — Vi VIN %% %zggv %%E'\gv
6180 T U5010 16w 2 2 o o
CERM YBR 2 VREF- 3. 3V- VDET- 3. 0V 462" p Pl L 3
- D g& TPADFRET L o (1 Pd090304g  RESET* |8 SMC_RESET L oD a5 CPU_PROCHOT_BUF .
7 0 30 [T ONCK M2 (1PY PP3V3 S5 AVREF_SMC ., S
SMC MANUAL_RST L 4 |peLAy ReFoUT| 8 _ 1 Faeo
oM T . THRY AGES. 3V - R
'R5001 TO CPU 3 2le |9 '
5 €5001 1 ~ [ 50251 |1C5026 R20%2 =\ 6060 TH
O ' e L L Go0Ee o is oqury CPU PROCHOT L 1AAN2 CPU PROCHOT L R 5 BUBEID0UV
3t 2 6 1/ 28w SOT- 563
2603 G B 2 2 w s
SI LK_PART=SMC_RST 6 hob 4 -
6|D
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de OND SMCAVSS 2 2 40 — N%E,\’,?S,:EAPE
MR1* and MR2* nust both be |ow to cause manual reset. VOTAGESD 8" W ﬂ o I
Used on nobiles to support SMC reset via keyboard. 1ol —1
NOTE: Internal pull-ups are to VIN, not V+. (S ~ 92 )
SMC_PROCHOT am e
Debug Power " Buttons" e 12+ oy PMLTHRMIRL P L
SMC ONCFF_L 39 40 47 3/D 059
T v T oD n gl\/BNlSFEAPE
1 b | So1563
R5014 R5015 L
18% 5%10'\9/ S X g5
'ebgvz 2%‘& ‘ SMC_THRMIRI P
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN L a3
PLACEMENT_NOTESs: =
= Pl ace R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
w07 =PP3V3_S5_SMC
. s _SMC_PAQ R5091 100K 1 2
SMC Crystal Gircuit SMC Ali ases ~ Sl D097 100K VN T I
. 10K 7 i
= _SMC_MCP_VSENSE — SMC ADC14 L4 ; g% Egg 5005 10K 1 ; 5% 17 I6W MF- LF 402
C5010 VAKE_BASE=TRUE — oD 5% 17 16W MF- LF 402
R5010 15pF w SMC CPU FSB ISENSE  — SMC ADCL5 o R5070
., SMC XTAL 1 2 SMC XTAL R, 1] o — a7 40 39 10K
HeDY CR\'(ET)'()ClA(')-ll . SMC MCP DDR ISENSE  _ SMC NB DDR | SENSE o » w90 SMC_TX_L R5073 10K 3 2 5% I IGWW-LF 402
0. 00Mg = o B = oo SMERXCL R0 74 100K A NAA 2 rrrewr a0z
e C5011 0 i
2
e AL i[ﬂ)lz: TP75W=%J 1V8_| SENSE = SMC_ANALOG | D o = s SMC_TMS R5077 10K 1 5 ]
TP _SMC_GPU | SENSE — SMC GPU | SENSE o = 3 _SMC_TDO 5078 10K 1 5, 5% 17 16W M- LF 402
!5 VAKE_BASE=TRUE — SNC_TDI 5079 10K 1 5> 5% 17 I6W M- LF 402
%V TP Sl\/ngi‘L:J VSENSE = SMC_GPU_VSENSE o : : SMG TCK 5080 10K 1 5 5% 17 T16W M- LF 402
- e Bl L BUTT L 5081 10K 5% 17 16W MF- LF 402
» o SMC_GEX_THROTTLE L — SMIE |G THROTTLE L oo 27 ; : g% BC ACOU]—( N R5087 470K1 ; Zvn i; Ea &t: 23;
- 03 10K % i
a0 §¥§ IN;I' L = =SMC_SNVS_| NT 3s . gﬁ IG:N;F( E\/ERTEM:’ L :g_): 10K 1 ; 5% 17 I6W MF- LF 402
- 0 3 50 E: 100K 5% 17 T6W M- LF 402
@ D MCP_WAKE REQ L :—W@SW C‘?:H PONERON_L 39 a0 o SMC_GEH POMERCN | 2 L 5% 17 I6W MF- LF 402
R5096 w7 _=PP3V3_S0_SMC
» o SMC MCP_SAFE MODE 1,04 2 MCP_SPKR o R5089
. . 5% . _SMC_PA5 10K 1 2
System (Sl eep) LED Circuit i 5% T TOW W= T 407
, _=PP5V YSLED - SMC Pul | - downs
: 100K
rs031| ['R5030 Unused Pins I o — T
5382 7% » > SMC_FAN 1_CTL — TP SMC EAN 1 CTL . JSMC_CASE_OPEN 5086 10K 1 Az 5 TIWH-TFa02
WIS < e = WAEBASESTRUE  — - s, PMSLP SA L 5090 100K 1 \\\p 5% T ISWW-TF 07
26 5 2402 TP SM:: FR%EN 1_TACH — SMC FAN 1 TACH oo 0 5U% 17 T6W VF-TF 402
SYS LED ILIM » D SMC_FAN 2_CTL — NC SMC_FAN 2 CTL =
— NAKE_BASESTRUE ~  NO_TEST=TRUE
SvS LED L VDIV NC SMC EAN 2 TACH - - SMC FAN 2 TACH oo -
M SMC_FAN 3_CTL — NC SMC_FAN 3_CTL
1 = =] = - =
R5032 NC SMC_FAN 3_TACH _ SMC FAN 3_TACH -
1. 4715n 6 5 4 WARE BASESTRUE — NO_TEST=TRUE — D
16
M:zb}zévz 2 L 8 S %%igow > SMC_RSTGATE L — TP _SNC RSTGATE L
= Sor- 563 VARE_BASE= SYNC VASTER=T27 NM.B SYNC_DATE=09/ 027 200
SYS LED L s e
. P2 _
i 3 o SMC_P20 — B S\C P20 SMC Support
. P24 — TP P24 o em ey y
A » m—SMNC = A BAGE TR le | 051-8563 | D
s SMC P4l — TP SNC P41 Appl e I nc.
1 5 3 [mang — WAKE_BASE=TRUE ] A. 13.0
s m—SMC_PB3 — TP SMC _PB3 13
= TPKE-BASESTROE NOTI CE OF PROPRI ETARY PROPERTY:
= » oSG PHS = A BACE TR HEHEFITLRLONAIER LN LS IE |\
» T SMC_SYS LED SYS _LED_ANODE oo — THE POSESSOR AGREES TO THE FOLLOW NG .
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L PC+SPI

Connect or

CRI TI CAL
NO_ STUFF
J5100
55909- 0374
M ST- SM
, _=PP3V3_S5_LPCPLUS 31 o~y 32
, _=PP5V_S0_LPCPLUS ~
o olz o LPC CLK33M LPCPLUS (s
R~ P e SR >0
75 39 18 > Py S 6 Py > 18 39 75
La:ims g gg PR o <ED
50 SPL_ALT_MOSI - [ Dl ECHN SPI ROM USE_M B OOD ¢ 0 %
sm _SPL_ALT M SO 1002 o SPI_ALT CLK o
7 9 10 rmy—LPC_FRANE L DT D ETR SPI_ALT CS L s
30 18 (OOT} PM CLKRUN L - 1506 0420 g LPC SERI RQ CED 8
10 % o SMC_TMS 1008 g | LPC PVRDVN L am e =
2 m>—LPCPLUS RESET L DT Dl ECR SMC TDI oo = w0
10 3 ggp—SMC_TDO - 2002 o SMC_TCK oD =
» mm—SMC_TRST L DT Dbl EY < SMC RESET L [T 5 40 58
s qon—SMC_MDL - 200l & SMC_NM oD =
w030 31 [y SMC TX L - 00l o SMC RX_L oo =7 9 o
29 5 130 - LPCPLUS GPI O oo 1
33 o\ 34
N\
516S0573

SPI Bus Series Term nati on

SPI _ALT_M SO, +s

SPI_ALT_MOSI_ ., -
SPI_ALT CLK .
SPI_ALT CS L 4+
LPCPLUS | LPCPLUS | LPCPLUS [ LPCPLUS
'R5128 |'R5127 ['R5126 |'R5125
§0 47 § 47 47
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
MF- LF MF-LF M- LF M- LF
2402 2402 2402 2402
R5110 R5120
0y SPL_CSO_R L 1,\}§\/2 SPL_CS0_L A47 . spl MB CS L s
51{§¥v Sl/gl\év
R5111 D R5121 D
0> SPL_OLK R 1255 2 56 SPI_CLK 17470 5 SPI_MB OK gy
%/{:Sl/gw 151/§W
R511512 o5t R541722 o5t
0y SPL_MOSI_R 1 2 155 SPI_NOSI LA SPI_M_B_MOSI gy s
i i
hob R51]523 o5
105 qom SPIl_M SO LAAN2 SPI_M.B_M SO (<
5%
REPR

» _=PP3V3_S0_DEBUGROM

EFI _DEBUG EFI _DEBUG

= EFl _DEB
R5101'] |'R5103 C5101 :
39 %é 0 1UE L 4 EFI _DEBUG
160 ip T tc
M:ih\é\; 240_2L¥V g 2 U5101
DEBUGROM E2 3 |, MAMDL-Rypnl 5 =1 2C_DEBUGROM SDA "
DEBUGROM E1 2 |1 D
6 =
NO STUFE NO STUFE . wcm Tl CAL sa 1 2C DEBUGROM SCL (1«2
R5102'| |['*R5104 9 €0/ Noo| Ly ne
0 Vss
4]

0
Wi < b

Wite: OxAC OxAE
Read: OxAD/ OxAF

-||—

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

T L

LPC+SPI Debug Connect or

d} Appl e I nc.
®

TG O )
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8 7 6 5 4 3 2 1

n 1] H n 1] H " 1] H
MCP89 SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
, =PP3V3_S0_SMBUS MCP_0 ,=PP3V3_S0_SMBUS SMC 0_SO _ , =PP3V42_G3H_SMBUS_SMC_BSA
MCP89 R6200"| |'R5201[ SO- DI MM " A" SMC R6250" |'R5251[  NMCP Te SMC R5280') |'R5281[ Battery Char ger
U1400 5% 5%15 J2900 4900 o o' EMC1412- A US535 4900 ) 1%1 1SL6259 - U7000
( MASTER) M:hb}zé/ % ¥ | (Wite: 0xAD Read: OxA1l) ( MASTER) M:hb}zé/ Mg.zdé’ (WRI TE: 0X98 READ: 0X99) ( MASTER) M:hb}zé/ %z ¥ | (wite: 0x12 Read: 0x13)
2 2 2 2 2
15102 SMBUS MCP O CLK — =I12C SODIMVA SCL ., » SMB_0_SO_CLK — 1 SVBUS SMC 0 SO_SCL —  =12C MCPTHVBNS SCL ., . SMB BSA_CLK — SVBUS SKC BSA SaL — =SMBUS CHGR SCL w D
“VAKE BASE=TRUE = ="WARKE BASE=TRUE . — | = =TAKE_BASE= =
1510 - SMBUS_MCP_O_DATA — =12C SODIMVA SDA . . SMB_0_SO_DATA — s SVBUS SMC 0_SO_SDA — =12C MCPTHVBENS_SDA ., . SMB_BSA_DATA — SMBUS SMC BSA SDA _ =SMBUS CHGR SDA .
“VAKE_BASE=TRUE = ="NRKE_BASE=TRUE = = TAKE_BASE=TRUE =
I| L I| L I| L
Vref DACs SO DI MM " B" A s nhections Battery & BIL
U3300 J3100 SI\/C SI\/B CO J6950 & J6955
(Wite: 0x98 Read: 0x99) (Wite: OxA2 Read: OxA3) NOTE. SVC RMI bus rommi ns. povered and may be active in S3 state Battery (See Tabl e)
- _ = - Battery Manager - (Wite: O0x16 Read: 0x17) =
- =1 2C_VREFDACS SCL — 12C SODIMVB_SCL . , =ZPP3V: A Battery LED Driver - (Wite Ox36 Read: O0X37) — =SMBUS_BATT_SCL -
0 =1 2C VREFDACS SDA — p= =12C SODI MMB SDA Battery Tenp - (Wite: 0x90 Read: 0x91) — =SMBUS BATT SDA 57
/ ' SMC R5271?<1 R5271 Tr ac k(pad '
- 4900 0 595 J580 —
Mar gi n Contr ol M Key ( MASTER) k/p1§§“ JEBY | (wite: ox90 Read: 0x91) - - _
U3310 U6880
(Wite: O0x30 Read: 0x31) (Wite: Ox72 Read: 0x73) 2w SMB_A S3_CLK = 15.e SVBUS SMVBUS SM: A S3_SCL — =12C TPAD SCL 8 SI\/C I\/anagerre nt SI\/T?Lkl)Sf COIr]kr]eC:tBIttO nB‘S
1 2C PCAYESTD SCL l2C M KEY SaL » SMB A S3 DATA SRS SV A S8 sDA _ =12C TPAD SDA " € bus tormerly known as “Battery
o = — L = w =irke BASE=TRUE = , =PP3V3_S5_SMBUS SMC MGMT
2 =1 2C_PCA9557D SDA — L= =12C M KEY_SDA s | L
' : ALS SMC R5290] ['R5291
" J3401 U4900 - B %
EFI Debug Seri al LP8545 (Bklt) (Wite: 0x52 Read: O0x53) ( NASTER) M:_lg%/v E%/_lﬁ,\év
Us5101 u9701 4025 2402
(Wite: OXAC/ OXAE (Wite: 0x58 Read: O0x59) — 12C ALS SCL 2 " K . C
Read: OXAD/ OXxAF SMB_MEME CLK = SBUS OMC MOMI SCL
SR DM o — — =12C BKL_1_SCL o =12C ALS SDA = -» SVB_MGVI_DATA —:z SVBUS SVCNOMT DA |
s =1 2C_DEBUGROM SDA — — =I12C BKL_1_SDA - : a|
J L
HDD Margin Crl.
w510
(Wite: 0x94 Read: 0x95)
— =12C HDD A SCL w
— =12C HDD A SDA w
L
mn mn H mn mn H
MCP89 SMBus " 1" Connecti ons SMC "B" SMBus Connecti ons
, =PP3V3_S0_SMBUS_MCP_1 , =PP3V3_S0_SMVBUS_SMC_B_SO B
NO STUFF NO STUFF
MCP89 R6230"| |'R5231 SMC rezeg) Roze1[ CPU Te
U1400 13% ?6"105W 4900 Sl'c EMC1413: US515
(Wite: O0x?? Read: 0x??) Nf: z'lé'zu: ( MASTER) Nf: ) SLF (Wite: 0x98 Read: 0x99)
7515 SVBUS MCP 1 CLK » SMB_B_SO0_CLK =1 SVBUS SM SVBUS srvr: B SO SCL — =12C CPUTHVMBNS SCL
TNMAKE_BASE=TRUE —
11 SVBUS MCP_1_DATA . SMB_B_SO_DATA MBS S B S0 SDA — =12C CPUTHVBNS_SDA .,
SARE_BASE=TRUE —"TRKE_BASE=TRUE =
d R5235' |'R5236 d :
MCP89 SMBus 1 is slave port to b %
access internal thermal diodes. M:}E‘év %;E‘é’ —
2 2
NOTE:
R5280/ 81 WAS 2K ON K24, VALUE NEEDS TO BE CHECKED
R5290/ 91 (VREF DAC, MARG N CONTROL) WAS 4. 7K ON K24, VALUE NEEDS TO BE CHECKED A
SYN(%I ll\ﬁSTEWT27 M_B SYNC DATE*OS’ 21, 2009
K6 SNMBUS CC]\INECI | C]\IS
d} Appl e I nc.
NOTI CE OF PROPRI ETARY PROPERTY:
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7

6

CPU Vol tage Sense / Filter

XViB309

1

PPVCORE SO_CPU

76

R5309
2 CPUVSENSE_ I N 4 53K SMC_CPU_VSENSE g, -
PLACE_NEAR=L7400.2:5 MM 1/110/50W

Ve LF 1 C530

402 L 02208
20%

2 6.3V

X5R
402
GND_SNC_AVSS .. 25 w0 4 4

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

XVI359

1

PPVCORE SO_MCP

76

35359
> MCPVSENSE I N A 53K SMC_MCP_VSENSE g o
PLACE_NEAR=R7525.2:5 MM 1/110/50W
Ve LF 1 C535
R s N AU =

T 20%
A
402

GND_SNC_AVSS .. 2 w0 4 4

Pl ace RC close to SMC

PBUS Vol t age Sense Enable & Filter

B315
NTUD3169CZ
SOT- 963
N-CHANNEL | s PBUSVSENS EN_L
RE31
o m=PBUSVSENS EN 2| | g bl
Enabl es PBUS VSense N 402,
di vi der when high. _,__ s PBUS G3H VSENSE
R5385*
27. 4K
s g S
1o PPBUS GBH W
PPE H . Wabh,[ RTHEVENIN = 4573 Chrs
P- CHANNEL SMC_PBUS_VSENSE oo
Reghe :
oS R2386') |1 5385
116w sEn e — 0. 22UF
402 1716w < T 29%
2 VF- LF 2 SV
PBUSVSENS EN L_DI V 402, 202

GND_SMC_AVSS . 39 40 43 as
Pl ace RC close to SMC

SYNC VASTER=T127 M.B SYNC_DATE=08] 277 200
T -
Vol t age Sensin
T
(f} Appl e I nc. 051- 8563 | D
(<] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
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MCP MEM VDD Current Sense / Filter

=PP3V3_S0_MCPDDRI SNS

; _=PP3V3_S0_MCPCOREI SNS

1
aor Y

(Sense R "output")

o my—=MCPCOREI SNS_N MCPCORE_| QUT 1

MCP VCore Current

R5416
4. 53K

s =MCPCOREI SNS P

-

C54001
0. 1%.18%::
CERM 2 U5400
CPA330
» (> MCPDDRFET_KELVI N 1\ scros
4 ___MCPDDR SENSE_AMP
- crmy_VCPDDREET_SENSE 1
2
R541(31
% R5411?
Miﬁ‘év = o Sense R is R7525,
: %,{:13\'5% Max Vdiff =
MCPDDR_SENSE_E b5,
NO STUFF
15434
401 o UF
2 154MFV- YAE —IE %}{
A\ 1 MCPDDR SENSE B | -
3 BT
MCPDDR SENSE ¢ 1%k SMC_MCP_DDR_| SENSE o
&t
R5412* Y 110543
1i8 40 —L g 220UF
%1%% PLACEMENT_NOTEs: T ><0§’
b Pl ace close to SMC 8
(For R and O GND_SMC_AVSS 2. 50 40 15 a1

MCP/ CPU 1. 05V AND CPU VCore Hi gh-Side Current Sense / Filter

; _=PPBUS_S5_CPUREGS_| SNS_R

=PPBUS_S5_CPUREGS | SNS

; =PP3V3_S0_CPUVTTI SNS

1Ch417
T L“ I
cﬁ%d»étﬁ | o V+ —|— °/1UF
2
%24 15402 &% R5418
oei ¥ | ISNS CPWIT N slin ' 'Sco our|6  CPUVIT 1aur 1% R3% | SMC CPU FSB I SENSE rrm w0
o < %
16
§ Ll TSNS CPUIVTTP _ahne o, e MZ&W _iC542%6F3
@D PLACEMENT_NOTEs: T gﬂg%
o Pl ace cl ose to SMC i85
] (For R and © L GND _SMC AVSS 2; 39 40 43 4s

Battery (BMON) Current Sense, MJUX & Filter

; _=PP3V42_ G3H BMON | SNS

PLACEMENT_NOTE=PI ace near sense resistor o

NOTE: Monitoring current from

across R7008

BMON: ENG  BMON: ENG
1C5418 Clg>459

1
1uF —
giie

0.

BMON: ENG

Charger/ Load si de us5403 N:7éé%fé“73pe G
oD CHR CSOR P sly 'N530r|e | BvON INA Ut e S0 sale SMC_BVON MUX_SEL o = |
BMON: ENG | SL6259 Gai n: 36X
7 SBEMMIM (50V/ V) FF 2| o vads I NA213 Gai n 50x
Battery side D 3554:9@]_
~ 3 4 BMON_AMUX_QOUT 1 AA SMC BATT_| SENSE
- - —@ 39
! B0 A Y
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ,\gv 1 C5490
BMON: PROD 1R5423 402 g 022UF
= R5431 100K PLACEMENT_NOTEs: T, g%“ R
-+ [ CHGR_BVON 2 01 Y Place close to smo
5% (For R and ©) | GND_SMC_AVSS ., 50 10 4 4s
From char ger For engi neering, stuff BMON_ENG Mjggw
For production, stuff BMON_PROD

T
d} Appl e | nc. 051-8563 | D
(<] A 13.0
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PLACEMENT_NOTE=PI ace

R5431 next to U5413

I N+ REF
(Sense R "input") (100v/V)

o L MP6_I MoN 15 A2

100x

CPU VCore Load Side Current Sense / Filter

R5471

SMC_MCP_CORE | SENSEm w0
1C5472
— 20
i
GND_SMC_AVSS : 36 40 43 44
PLACEMENT_NOTEs:

1 Pl ace close to SMC
10A/ V 402 (For R and O

2. 48V NOTE: Do not stuff R5415 and
R7593 at the sane tine!

o SMC_CPU_| SENSE

Sense Filter

22UF
0

2

PLACEMENT_NOTEs :

Pl ace close to SMC
(For Rs and O

DC-IN (AMON) Current Sense Filter

R5481
cHER AMDN 1% 23K

s T ANN SMC _DCI N | SENSE o
1%
WY | 5487

PLACEMENT_NOTEs :

- = 2 X
Pl ace close to SMC i
(For R and C) L GND_SMC_AVSS :: 35 40 45 44

|
|
o

o =

SYNC MASTER=T27 M.B

SYNC _DATE=09/ 30/ 200

TTILE

Current Sensin

2

1




;_=PP3V3_S0_CPUTHVSNS

CPU T-D ode Ther nal

R5515

2 PP3V3 SO _CPUTHVBENS R

G
o

Sensor

5% —W BIFED: 28
Mzil)gl\év VOLTAGE=3. 3V 1 CES]FES
u
s @y CPU_THERMD P . . gggén R55110?1 1,3)5517
C5521 1 U515 S
CPU Thermal Diode 0. 00224 —— EM;1413 = Mack, [ ]
c%gz 2 2| pp1 THERM: / ADDR|_7 CPUTHVENS_THERM L
. CPU _THERMD N 3 pna R T AL erTe 8 CPUTHVENS ALERT L
Lz
4 9 =12 Hi DA w
Fi n- Stack Tenperature CRUTHVENS D2 P 1. -1 PN Addr: 0x98( W)/ 0x99(Rd)
C55201 5| one/ D3 swoLk |10 =1 2C CPUTHVBNS SCL " :
CRI Tl %Ll N 0. 0022u|; —_ GND  THRM PAD
BC84%M>(XH cgé&f_w 6| 1| PLACEMENT NOTE=Pl ace US515 near CPU
SOT732-32 - CPUTHVENS D2 N 0 Local sensor for CPU Proximty
PLACEMENT_NOTE=P| ace Q6501 near Fin Stack =
, _=PP3V3_S0_MCPTHVENS R545735
1 2 PP3V3 SO0 _MCPTHMSENS R .
6 ReES IS 28
Mookt = 1 05535
#YF  Rss36! 'R5537
79 18 B> MCP_THMDI ODE P 1 2 10K 10K
C5522 1 0 i/p“é‘?“ 3?“&&
U5535 - ;
MCP Thermal Di ode O- 0022&9@, EMCL1412- A = 0 21
> MBOP
Y 2|op THERM/ A 4 MCPTHVBNS_THERM L
7 10 gy MCP_THVDI ODE N ! S fon AR |6 MCPTHVBNS_ALERT_L
. 22, =1 2C_MCPTHVSNS SDA 7 | SMDATA
Addr: 0x98( W)/ 0x99( Rd) 42<E I 5C MOPTHVENS SCL 8lanx ORI TICAL
GND
PLACEMENT_NOTE=Pl ace U5535 near MCP
Local sensor for MCP Proximty
SYNC VASTER=127 M_B SYNC_DATE=08] 277 2009
T
Thermal Sensors
TG O "
d} Appl e I nc. 051- 8563 | D
<] A 13.0
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- =PP5V_S0_FAN RT

- =PP3V3_S0_FAN RT

s SMC_ FAN O CTL

S

s FAN RT PWM

1387e
7T

CRI TI CAL
1 J5601
R52€752 78171- 0004
M RT- SM
1/ 1g\nzv Nc—sO
R5665 VLS 2 )
3 SMC_FAN O TACH 127K; | Ean RT TACH 2 g
151%w Lo
Vel 4
402 O
'\C 6 C)
R5661 :
100K 518S0521
v S - @660
Vo LE o""':l SSMBK15FV L
2 3 SOD- VESM: HF

MOTOR CONTROL

SYNC _DATE=07/ 20/ 200!

%ﬂc VASTER=K24 _M.B
T
Fan

d} Appl e I nc.
®

TG O )
051-8563 | D
A 13.0
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e
|
' PSOC USB CONTROLLER ! IC [PINNAVE| CURRENT | RSWS | VS\S | POVR
| Keyb d Co
| . USB | NTERFACES TO M.B ! TMP102 v+ 10UA 2.55 KOHM| 0. 0255 V| 0.255E-6 W ey oar nn eCt or
| _ SPl HOST TO 72 ! 80UA 0.204 V| 16.32E-6 W
| - TRACKPAD Pl CK BUTTONS : 3V3 LDO VDD 60MA (MAX) | 10 OHM |0.6 v 36E-3 W
| - KEYBOARD SCANNER VOUT |[60MA (MAX) [0.2 OHM |0.012 V| 0.72E-3 W w7 =PP3V3_S3_TPAD NCse22
| | PSOC VDD 8MA (TYP) [1.5 OHM | 0.012 V 96E-6 W «+|BP3V42 G3H TPAD | )
- R5704 BYEASS=Us701.49:50: 11 om ! (TYP) | 1. : g [ E: S
| w7 =PP3V3 S3_TPAD 7§ svpasseUsTo1. 4BYEASS-We701. 4B 658 | 14MA ( MAX) 0.021 V 294E-6 W >4
| 2 A~ 1 PP3V3 S3 PSOC ~US701. 485075 mm KBD1 2] 0
| 2 = : I 18V BOOSTER VI N AMA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W, e \A\Ag KD b
| YAsw  VOUTAGES3. 3V 1C5704 [:C5705 |1 C5706 ! o W6 KBD3 240
402 — 100PF L0 1UF 4 7TUF | e o
| — 5% — 10% 20% w6 W5 _KBD4 29
2 2Ry 2 39K cerm 2 Ser’ ! W5 KBD5 24 ©
! 402 202 503 | e o
| s W5_KBD6 DY
| I | 7« 5_KBD? 2 0
| = WS_KBD23 . | e ﬁ ﬁSBS 20
I we PLCKB L VS _KBD22 . : 7 A& KBDLO o°
| + _BUTTON DI SABLE WS KBD21 . 7 B KBDI1 =0
| ws Z2_HOST | NTN W5 KBD20 . . U RO714 v« R EDIS oo
| +» WB_LEFT_SHI FT_KEY WS KBD19 ., ! » WS KBDI5_C 1 2 v e KBDLS =0
» WS _LEFT_OPTI ON KEY WS KBD18 ., I 1% o
! NC | 1w s W5 _KBD14 EE DS
| 05 < W5 KBD15_CAP Z DS
| HENHEEEREEEEERE ! « W5 _KBD16_NUM EE DY
n < < |
! RO 1= BN ! RRGES | 7 ekepis 2
| + W5 _CONTROL_KEY 1pp 3 AREERR FEEERY po 2le2 ws kBDIZ ., | «» M5 _KBDL6N AR 2 G KBDL9 1 ©
| wo Z2 KEY ACT L ap2_1 CRI Tl CAL P2_0|41 W5 KBDI6N ., | e 7 e KBD20 40
| [ MT pa_6[ KBD15_C . MeoLF WG KBD21 42
| TP_P4 5 4pP4_5 Uus701 P4_4[32 WS KBDI4 .., : 7 A KBD22 -0
| w o Z2_DEBUG3 4P4_3 CY8C24794 Pa_2.8 Wb KBDIS .. R5710 . . ws KBD23 42
w0 o £2_RESET 9P4_1 ME P4_0l37 W6 KBDI2 .. ! svc onorE L, 13K . W5_KBD_ONOEE_L 4°
! wo _PSOC M SO 1p3 7 (SYM VER2) pP3 636 W5 _KBDL1 .., | 40 39 N = 1o
| - — A
o DS ECS L 3P3_5 33752983 P3_4i%5 VB KBDIO .. ! C5710 1| MRV o WS LEFT SHI FT_KBD 1°
| » 5 _PSOC_NOSI 9p3 3 p3 2[34 __W5_KBD9 | 3. TR fr05 V& LEFT OPTI N KBD 1o
| s _PSOC_SCLK 19p3” 1 P3 0[33 WS _KBDS o a7 | 20% e V& CONTROL KBD T°
| s _2Z2_M SO 1p5~ 7 P5 6|32 KBD7 o a7 | cERm 2 are 0
we Z2_CS L 12p5 5 P5 4[31 W5 KBD1 o a7 PLACENENT_NOTE=NEAR 15713 1 —
| s _ _413t WS KBD1 g L
, o Z2_NOSI 13p5_3 P5 2[00 W5 KBD2 .. | = N0
w s Z2_SCLK 4p5_1 ~OoON<© P5_0}2° KB 6 47 F- RT- SM
| 0TI R TN THRM [ FF14- 30A- R11B- B- 3H
, Tearf4aaSEEaaan  PADS I J5713
| N EE N NN NNEENE ' ORI TI CAL
= |
I TP_PSOC _SCL W5_KBD4 | 518S0637
| TP_PSCC _SDA V\5_KBD5 |
| TP_PSCC P1_3 = WS KBD6 s« |
| TP_ISSP_SCLK P1_1 TP_| SSP_SDATA_P1_0
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA : -
| R5701 2 KN .. | SMC Manual Reset & |Isol ati on
151, _USB_TPAD P » USB TPAD R P TP _P7 7 i : ) ) :
: US 1’\/5\0/4\/2 Us | Left shift, option & control keys combined with power button cause SMC RESET# assertion.
| %,{jég‘é’ p-(2E23V/3_53_12500) : Keys ANDed with PSOC power to isolate when PSOC is not powered.
| 1C5702 |1 C5703 (1 C5701 -
I R502 —— I00PF~ -0 1UF 4 7UF ! w7 =PP3V42_G3H TPAD
| o1 _USB TPAD N 1,4/ 2 » USB TPAD R N R ;i — 20, |
5% %?M X7R- CERM )G(ggl |
! Vet | wa =PP3V3 S3 TPAD CRI TI CAL ~ 1 C5750
| BYPASS=U5701. gg g 5 VPD — 109
£ pASS2UBT1. 22; 19: | 10%
: — BvARs8=BY01. 22: 10: 11 mm | Us750 2 i(%\é-CERM
______________________________________________________ | SLAAPOO6
s WB_LEFT SHI FT_KBD 2N m TN
slinae T N\oaras WS LEFT SHI FT_KEY .,
. L )
TPAD Buttons Di sabl e 7 p Bz{
BUTTON Dl SABLE . S LEFT CPTLON KED o)t 3 o B 8 WS LEFT_OPTI ON KEY .,
“%701 PLACE THESE COVMPONENTS CLOSE TO J5800 oo | BEY
SSMBK15FV (ol THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB - o SMC TPAD RST L
SOD- VESM HF = = = oD 0
u e s
" THE TPAD BUTTONS W LL BE DI SABLE L SCD- VESM HE 2 |
1[c% s WHEN THE LID I'S CLOSED
SME LID LID OPEN => SMC LID LC ~ 3. 42V
e Ll LID CLOSE => SMC LID_LC < 0.50V 1 C5755
= i CRI Tl CAL H| 1
0. 1UF
Mg T, %
U5755 B
SLAAPO15V
5 TDFN
trh R5720
3N A2 our At|a SMC_TPAD_RST L0,
(TPD)
%
s \W5_CONTROL_KBD 7N As B2 1:;;‘&”
olin e D ouT Bl 8 W5 CONTROL KEY - SYN(%I ll\ﬁSTERbT27 M._B SYNC DATEZOS’ 15, 2009
- VEELLSPRI NG 1
wn o -
d} Appl e I nc. 5 8563
<) A 13.0
L NOTI CE OF PROPRI ETARY PROPERTY:
- THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 57 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO R St VWHOLE OR
VAL mans resseen L VE RPN AT OF 80

8 7 6 5 4 3 2 1




BOOSTER DESI GN CONSI DERATI ON:
- PONER CONSUMPTI ON
- DROOP LI NE REGULATI ON
- RIPPLE TO MEET ERS
- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS
- R5812, R5813, C5818 MODI FI ED
T AL . | PD FI ex Connect or
L5801 D5802
3. 3UH 870MA 20 R5§O6 PP18V5_S3 . CRI TI CAL
PP5V S3 P18V5S3 1YY Y2 P18V5S3 SW 1 2 PP18V5_S3 R 1 REER-W BIFES: J5800
—pp: R5805 VLF3010AT- SM HF - . — ] 505 AGE=18. SV _ 55560- 0228
, _=PP5V_S3_TPAD 5 VAl TAGESsY SW TCH NODE=TRUE BO520WBXG VOLTAGE=TS. 5V yew w7, _=PP3V3_S3_TPAD M ST- SM PP18V5_S3 o8
2 1 PP5V_S3 P18V583 VI N 1R5812 402 N N
116w M&%E&sw N @818 o lm we Z2_CS L 4 88 3 Z2 KEY ACT L 4.
Mok 55371 — 3 Piew « o -Z2_DEBUGB s[5 ol Z2_RESET
VIN 75 202" o Z2_NOSI 8l 5 od? PSOC F CS L w4
C5819 s Z2_M SO 10 9 PI CKB L
1 Tlﬁjg681%§5 FB| 4 P18V5S3_FB 1%5 — we Z2 SCLK 12 gg 11 PSOC_M SO o ar
FN 2 s s 22 _BOOST EN 14 13 PSOC _MOSI 6 a7
NCx2—{po CTRL|.5 Z2_BOOST EN ¢ 4 17RP8%3 6051 . Z2 HOST INTN 16 gg 15 PSOC_SCLK o
5816 * 1 C5817 CRITI CAL 1 a5 okl o ol =1 2C TPAD SDA ..
0. 1UF — L 2 2UF 8 R5811 116w 72 CLKI N 20 1o =1 2C_TPAD_SCL
0/ ——— 0 M- LF 47 & O O 42
BT To TR @ 9 100K 2402 2 P}
X7R- CAEEU%II égg PAD ll_lﬁ‘év O O
o ~ © 2402 -
)| 516S0689 L
Keyboard Backlight Driver & Detection
., _=PP5V_S0_ KBDLED CRI Tl CAL
] Keyboar d Backl i ght Connect or
BYPASS=U5850. 1: 2: 2 MM L5850
10UH- 0. 58A- 0. 350HM CRI TI CAL
., _=PP3V3_S0_TPAD N (‘YTY\I 2  KBDLED JKSBBI?]I__s
R5853'| Champ wooeng s H I ﬁh@%ﬁ 2" FF18- 47 RIIAD- B- 3H
47%§ 11%5 — h N s SMC KDBLED PRESENT L 15| J5815 pin 1 is grounded
v oE L0V 5 2l 5| on keyboard backlight flex
4922 4021 CRI TI CAL 1S
ey SMC_SYS KBDLED : 6lcTRL LED 1
To detect Keyboard backlight, SMC will 1%8‘3'54 KB_ L
tristate and read SMC_SYS_KBDLED: A lLJ%%gl 1850691
If LON keyboard backlight present ’%;:iﬁ\év DFN 5
If H GH keyboard backlight not present 2402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRVL
10K GN\D AD
1/ 18% o ~
CLF
402,
(SMC_KBDI ED PRESENT 1)

K6 NOTES :

C5850 HAS BYPASS PROPERTY,

SHOULD BE ADDED | NCASE THI S PAGE | S SYNC ED FROM T27

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 03/ 200

TTILE

VELLSPRI NG 2

DTG NOVEEr,
d} Appl e I nc. 051- 8563
(<] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | V\FCRNIQ | ON_CONTAI NED HEREI NIS THE
I ETARY P ERTY _OF _APPL mUT I NC.
TTHE POSESSR AGRERS TO THE FOLLOW NG IR T —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 58 OF 109
11 NOT TO REPRODUCE OR COPY I T e p——
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 48 O: 80

8

7 6

2

1




7 _=PP3V3 S3 SMB

Anal og SMS

<
3

1
R5921 pul I's up SMB_PVRDN R5921 C5926 * 1 05922
i 10K 100F —— ——0.1UF
to turn off SMS when pin vl 2006 —— —1— 109
is not being driven by SMC MF-LF xon 2 2 e
402 2 603 402
1 |Fs
SMB_ONOFF L — _SMS PWRDN 5 |pp
» D—= = =
MAKE_BASESTRUE SMS_SELFTEST 2 |sT
15 [RES

'R5922
10K

5%
1/ 16W
M- LF

402

VDD

U5920
AP344ALH

LA

voutx| 12__SMB X AXI S

VoUTY| 10 SMS Y AXI S

VoUTZL 8 SMB Z AXI S

NGy NC
N3 NC
NCH8¢ NC

Desired orientation when
pl aced on board top-side:

+Y

Front of system

+Z (up)|
0 V

Circle indicates pin 1 |ocation when placed
in correct orientation

SYNC _DATE=07/ 20/ 200!

ISYNC MASTER=T27 M.B
TTILE

Sudden Mbtion Sensor (SM5)
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, =PP3V3_S5_ROM

SPI : 31VHZ&SPI : 62VHZ SPI : 41VHZ&SPI : 62VHZ

R6150*| ['*R6101 6100 : | CRITI CAL ‘R6151

ToKs 233K 81k L 10K

oS > ey i U6100 ittew

402, 5402 0D 32MBI T 402
soP
7 o T SPI_MB_CLK 6|scLk SI/ sl oS o SPI_MB_MOSI
MX25L3205DMRI - 12G
oM T
- SPI_MB CS L 1 e
e SPL WP L o/ ace sa'si a2 SPI_MB M SO oy i 75
as o O SPI ROM USE_ M. B oo
SPI : 25VHZ&SPI : 41 VHZ D SPI : 25WHZ&SPI : 31 VHZ
NOTE: |f D¢ is asserted R6152" "l 'R6153
. | 10K 10K
ROM wi I | ignore SPI cycles. 5% 5%
1/16W 1/16W
M- LF M- LF
402, 2402
N

MCP89 SPI Frequency Sel ect

|

: Frequency] SPI _MOSI | SPI _CLK

| 25.0 Mz 0 0

| 31.2 Mz 0 1

| 417 Mz 1 0

| 62.5 Mz 1 1

I NOTE: 42 & 62 Mz use FAST_READ command.

SYNC MASTER=T27 M.B

SYNC DATE=10/21/ 200

TTILE

TG NOVEER T
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i

=PP1V8R1V5 SO AUDI O

Y YL

L6201
FERR- 220- CHM

AUDI O CODEC

APPLE P/ N 353S2355

U6201 CONSUMES ?MA MAX. FROM 1.5V RAIL

PP1V8BRIV5 SO AUDI O DI G

0402

M N_LINE_W DTH=0. 6 MV
M N_NECK_W DTH=0. 2 mm
VOLTAGE=1. 5V

=PP5V_S3 AUDI O

=PP3V3RIV5 SO AUDI O
C6210 6211
4, TUF 0. 1UF N
a0% S ) 1% o o PP4V5_AUDI O ANALOG ams
SR 1 xR
202 202
C6214 1 C6213
= 01 = —— 10U wimca
= 6218 1| ,|* o217 i e
0. 1UF =L JoUF R 2 2 xR
55 53 51 GND_AUDI O HP_AVP 1% 1 = o 402 603-1
oRITICAL N o[ ® 7 7
51 6 [T)-PRAVE AUDI O ANALOG 6221 T . 6220 @ « A o o TAT-PaLY GND_AUDI O HP_ANP 51 53 55
10UF 10UF D VA _REF VA_HP VA AUDI 5152 55
200 20% Bl AS DAC 9 [VBI AS_DAC
'R6210 SR 2 2 *ieh - AUD HP_PORT L
2. 67K 603-1 6031 CS4206 FP 4 VP FILT+ :POJTJ 32 :N LINE_W DTHEQ :m MN NF: wr‘m—=: :NM T = oo s
POUT. 4 NLLNE W DTHEQ M N_NEGC W OTHEQ 200y R s
g i, ER S 54206 EN a |wp FiLT- U201 1 iesng
, ho2"" CS4206ACNZC  HPREF| a0 MM LN e OTHEQ 30Mg M NNECK W CTERQ 2088 AUD HP_PORT REE =
&N
GPIO0 = ANALOG SW CONTROL 55 AUD GPIO 0 GPI 00/ DM C_SDAL LI NEQUT_L1+ s TP AUD LOL P L NC
GPIOL = HP AMP CONTROL 53 AUD GPIO 1 12 |GPI 019 ggbcﬁs%%z LI NEQUT_L1-| 34 TP AUD LOL N L NC
NC IP_AUD GPIO 2 12 GPI 2 - LI NEOUT_R1+|_36 AUD LOL P R oo s
GPl 8 = SPKR AMP SHDN CONTROL 54 (00T} AUD GPIO 3 15 |GPI C8 LI NEQUT_R1-| = AUD LOL N R oo 5
s [TRy-AUD _SENSE A 13 |SENSE A LI NEQUT_L2+| a1 AD L2 P L oD s
CS4206 FLYP LI NEOUT_L2-| 30 AUD LO2 N L oD 5
56 55 51 7 [TH)-=PP3V3_SO_AUDI O o s lFLyp LI NEOUT_R2+|_3 2tg ti Z E D =
o |Fiye LI NEQUT_R2-| s oo >
106226 a2 |FLYN
oRITICAL
e M CBI AS|_16 AUD_CODEC M CBI AS oo s
o oV
oy VL_HD
VCOM__28CS4206 VCOM
= L VLIF
LI NEI N_L+_21 AUD LI P L Vonn
™o 1o DA BIT QK (Bl TaK LI NEI N_C- AUD LI REF am =
75 18 [T HDA SYNC LI NEI N_R+|_2 AUD LI PR am =
211 Y1
I R621% | 10 |SYNC
HDA_SDI NO 1,\/2\2/\/2 AUD SDI_R spi MG N L+ 18 AUD MC INP L am=
% SDO MCINL-| 1 AUD MC INN L am s
1716w
e | R M CI N_R+|_19 AUD MC INP R T s
402 " - L
75 13 (Ty—HDA SDQU | M CIN_R-| 20 AUD M C INN R ams
75 18 (Ty—HDA RST L
NC _TP_AUD SPDIF_IN 47 _|SPDIF_IN
3 AD] CS4206 VREF_ADC
AUD SPDIF QUT CHIP 42 |sPDiF_aur VREF+_, 27 NC
R6212
39
AUD_SPDI E_QUT i 2 DM C_SCL| 4 TP_AUD DM C OLK NC
VYV
116w
Vios" DGND THRM PAD_AGND
1 g d
K
L c6224 |, ,|' C6225 NOSTUFF
= 1UF—— ——10UF .
Frv 2 v R6213
T TANT- POLY 100K
0603- SM 2012-LLP 5%
/16w
NE-LF
, 402
s6 55 52 51 GND_AUDI O CODEC M NRECK-W BTIEQ 204

4.5V PONER SUPPLY FOR CCDEC
APPLE P/ N 353S2456

VOLTAGE=0V

L62
rermo200 ML o 1o U6200 NI s DI FE FSI NPUT= 2. 45VRVS
VALY ThoL A VoLTAGE A, 5V SE FSI NPUT= 1. 22VRMS
55 52 51 7 [Ty—=PPSV S3 AUDIO - S REGIN SN SN Ut PRAYS_AUDLO ANALOG oo © 5 DACL FSOQUTPUT= 1.34VRVB
0402 ORI TI CAL —
R6200 DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
=PP3V3 SO AUDI O 2. 23K e-rEe s N N Fea s DAC2/ 3 FSOUTPUTSE= 1. 34VRVS
56 5 51 7 (TR~
Vo oo M-
VL 1 06200 E 1 6203
2 1
* S 1 C6201 C§21%F R —
10V —— 1UF 10% =T 10V
2 X5R ™ 10% 16V 2 2 X5R
402 X\/\BZOO 2 :(g; XTR- Cf;/\ 402
SM 402
A Q 2 _ GN\ND_AUDI O CODEC 51 52 55 56
NOSTUFF
R6201 ISYNC MASTER=AUDI O SYNC DATE=08/ 31/ 20094
1 0 2 TTTLE —
5ot AUDI O CODEC/ REGULATOR
Liow "051- 8563
b B
+ XW6201 d} Appl e Inc. e
= SM
I M N RECIW BT’ Smv G\D AUDI O HP_AMP 5153 55 8 A 13.0
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7 5153 55

51

56

FR SPKR AMP. SIG SOURCE

LFT. SPKR AMP. SIG SOURCE

RT. SPKR AMP. SIG SOURCE

EXT M C CCDEC | NPUT

Bl M C CODEC | NPUT

2
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I NPUT VOLTAGE Dl VI DER

LI NE
CODEC RIN = 20K OHMS
NET RIN = 10. 36K OHVS (| NCLUDI NG PULL- DOANNS AT ANALOG SW TCH COM PI NS)
FCHP = 3.6 HZ
FCLP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI TI CAL
R6301 P3G
- AUD LI L , 0. 81K AUD LI L DIV |2 AUD LI P L "
O R WBTE T A%y 11 N-RESWBIE. I 1, VTR WBTE T =
Moo i C
NOST!
106303 |'R6302
—L 820PF 21.5K
10%
2 80, gy
402 2402 CRI Tl CAL
C6302
2. 2UF
1|2
1
20%
XSRJZOCVERM
02
o > AUD_LI_GND M N-KERR-W BFHE: WM ) AE{D Ll _REE gomy =
1|1?(f)3300
1% 5w CRI TI CAL
zﬁfé'z” C6312
2. 20F
1|2
11
GND_AUDI O CODEC 200
56 55 51 [TRY—2N2 AU O CODEC |
3 il
— 820PF
S a8 ‘R6312 B
R 21. 5K
AT
MF-LF
2402
CRI TI CAL
R6311 P35
- AUD LI R 0 B8/K  AUD LI R DIV e AUD LI PR "
- - : 1 éw = - : zlol% Y 3, I@E:WB FE. TW
VRIS gy TR e
T
AUDI O LI NE | NPUT FI LTER
PR TOTE e |
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FOR PROTQ2, STUFF R6521 AND NO STUFF R6520 AND R6522 UNTI L
RE- TASKABLE | O SW SUPPORT AVAI LABLE (FORCES | O | NTO QUTPUT MODE) .

HP/ LO Al
M N_LI NE_W DTH=0. 3MM /LO AVP
FERR. 120- OHM 1. 5A M N_NECK_W DTH=0. 2MM APN:. 353S1637
=PP5V_S3_AUDI O YY) AUD_PP5V_F
55517
0402 LF
NO STUFF
18521 |,
—— 10UF R6521
— 20% 0
2 5.3V 5%
ey 1/ 16w M N_NECK_W DTH=0. 15MV
VE- LF
, 402 M N_LI NE_W DTH=0. 2MM ALD LO AVP QUTL -
\iD M N_NECK_W DTH=0. 15MVI
ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER ALDLO I MM anol o e v o Lome o oy
& 53 6 |1 NL U6500 T EE
AUD LO AVP_ I NR M 8 ) QUTR] 10
= R MAX9724A R MAX9724_C1P
RGDSZO TN arle CRITI CAL
51EAUUG:’IOl 1 2 AUD GPIO1 R 5~ SHDN* Nz 1 C6524
w 1UF
52 51 [TR)-AUD HP PORT L yiow 2.0 9 g 9 L v 1R6523
202 Q % % ) 1) MAX9724_C1IN XSR 2. 21K
CRITI CAL T 7 02 1%
o a O & 1/16W
6500 1! ‘RE522 ] ~ 5] E) = %:ZLF
0.1F —— 2 'R6524
i 100K )
ol ) 5% MAX9724_SVSS 2. 21K
View . Haow
NC _AUD HP ZOBEL L , 402 CRITI CAL MELF
e 1 C6523 2
R6500" 1 C6522 1UF
ot e v
e 1ov 2 xR
W LE G\D_AUDI O_HP_AMP R 05
w0z, 55 53 51 402 o
55 59 51 [TE)-GND_AUDI O HP_ AVP a
R6510"
39
s
110w
oot MAX9724 GAI N FI LTER COVPONENTS
NC _AUD HP ZOBEL R AV_PB = -1V/V, FC_LPF = 35. 2KHZ
CRI TI CAL CRI TI CAL
06510 * 6530
0.1k —— 330PF
| |_2
Xtk cERM 2
o |
53 51 E AUD HP PORT R 55;/\[’/
oG
402
R6531
13. 7K
' >
1%
116w
V- UF
w0z
R6530 AUD_LO_ANP_| NL_M
AUD_HP_PORT_L 13. 7K AUD_LO_ANP_OUTL
53 51 [T 1 2 53 oD 53 55
1%
176w
V- UF
402
R6532 AUD_LO_AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AVP_OUTR
53 51 [T 1 2 53 oD 53 55
1%
176w
"oz R6533
13. 7K
' >
1%
176w
V- UF
w0z
oRITICAL
C6531
330PF
12
1
5%
50V
402
SYNC MASTER=AUDI O SYNC DATE=07/ 17/ 200
I'H!!& mia
BrRTRG, NOVEET
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SATELLI TE & SUB TWEETER AMPLI FI ER

APN: 35352524

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP R P_QUT 6 55

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP_R_N_QUT 6 55

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM
SPKRAMP_SUB P_QUT 6 55

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM
SPKRAMP_SUB N _QUT 6 55

SATELLI TE 169 HZ < FC < 282 Hz
suB 80 HZ < FC < 132 Hz
GAI N 6DB
ALIAS OF PPSVLT_S3, M N_LINE_W DTH=0. 60MV M N_NECK_W DTH=0. 20MV
54 7 =PP5V_S3 AUDI O AVP
C6607 S
L =— 4 o 1 06601
v, ——a47uUF
cRiTI AL A VDD PVDD 2 s
L6610 6610 61 TaNT1
OHM 2012- LLP
FERR- 1000- 0. 0027UF SSMe315
s MH—AD L@ NR 1 m 2 SPKRAMP INR N K SSMR315 R N cl |\ n VECSP o] a3
0402 ORI TI CAL 11 SSMP315 R P Al | A3
L6611 11 o T T
FERR- 1000- OHM 66 G @2 sp*
0. 0027UF 402
o DAL L@ PR k] (TY“ﬁ 2 SPKRAMP INR P 1|2 G\ND
0402 1 Nk
10% N o
Germ R6611
202 R6610 § 100K
5%
0 16w
o DAL CPIO3 L N 2  o2'"
116w
VE- UF
w0z
54 SPKRAVP_SHDN . *
ALI AS OF PPSVLT_S3, M N_LI NE_W DTH=0. 60MV M N_NECK_W DTH=0. 20MV =
54 7 =PP5V_S3 AUDI O AMP )
oRITICAL
.|* C6603
o 100UF
C6608 * @ o 200
1UF —— 2 6.3V
CRITI CAL 100 —— VDD PVDD Q&
662 6620 wen 2 U620
FERR- 1000- OHM 0. 022UF 402 SSM2315
s MD—ARLOL N R LYY Y L2 SPKRANP_| NSUB_N 1]|2 SSMR315 SUB N cl || WECSP oure| 3
os0z Al T AL SSMP315 SUB P AL || a3
662 o 21 oRITICAL
FERR- 1000- OHM o908 o(.:%gzu': C2 {sb*
s D—AUDLOL PR 1 Y 2 SPKRAMP I NSUB P 1|2 GN\D
0402 1 3z
10% @
XTR
0402
54 _SPKRAVP_SHDN
ALIAS OF PPSVLT_S3, M N_LINE_W DTH=0. 60MV M N_NECK_W DTH=0. 20MV
547 =PP5V_S3 AUDI O AMP .
oRITICAL
o
C6609 o o .|* C6605
oRITI AL iy — VDD PVDD 47UF
L6630 6630 R 2 U6630 2 S
TANT1
FERR- 1000- OHM 0. 0027UF 402 SSWP315 2012- LLP
51 C—AUDLR N | 1 (TY“ﬁ 2 SPKRAMP_ I NI_N 1]]2 SSwe315 L N a lin WGP gyl o
0402 15K - N SSMVR315 L P AL || N | A3
L6631 s0v ORI TI CAL
FERR- 1000- OHM G 6631 2 {sp*
0. 0027UF
51 CR>—AUR L@ P | 1 Y 2 SPKRAMP INI_P 1|2 GN\D
0402 I [v]
10% 98

sa _SPKRAVP _SHDN

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM
SPKRAMP_L_P_OUT 6 55

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP L N OUT 6 55

ISYNC NMASTER=AUDI O
TTILE

SYNC _DATE=07/ 17/ 2009

AUDI 0: SPEAKER AMP

05 gem ey
1-
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6 5

56 51 7

=PP3V3 SO AUDI O

AUDI O JACK:

LI/ LQ HP CONNECTOR, SPDI F TX

AUD SPDI F_QUT

am =
L6701
FERR- 1000- OHM
1 | | 2 HS M C HI 56
L6702
FERR- 1000- OHM
1 | | 2 HS MC LO {ooD 56

0402

XW6702
SM
1L 52 AD HP PORT REF oy o1
APN: 514- 0671 CRITI CAL 200
16700 AUD CONNJL M C L6703 M N_LI NE_W DTH=0. 44 s GND_AUDI O_HP_ANP
SPDI F- TXRX- K24 M N_LINE_W DTH=0. 4Mv FERR- 120- OHM 1. 5A M N_NECK_W DTH=0. 2vM I N = L HP_ o ss
iy M N_NECK_W BTH=0. 20 Sasal AUD_CONN_ (D
oRITICAL AUD_CONNJ1_SLEEVE 1 WB701
MC. 6 0402-LF M AUDLI_G\D
DETECT . 5 AUD CONNJ1_SLEEVEDET or T L 5oz o
SWTCH . 2 AUD CONNJ1 TI PDET L6704
 LEFT. 1 AUD_CONNJL TIP FERR- 220- OHM (AUD_CONN GND)
RIGHT | 3 AUD CONNJ1 RI NG . m L AUD_CONN_L -
GND . 4 0402
AUDI O CRI TI CAL
L6705
W\SZ A- VIN FERR- 220- OHM
B - vCC . m N AUD_CONN_R
C - G\D oo D 55
OPERATI NG VOLTAGE
PO RE790 AUD_J1_SLEEVEDET_R
10K ) J1_ _
wnow || wne o * M C CONNECTOR
SHELL Dz6705 DZ6703 5% ) p—
6. 8V- 100PF 6. 8V- 100PF Ve APN: 51850520 701
SHI ELD 402 402 402 1670
PINS criTIcAL 2 2 322%4 : mmoL |, R6701 78171- 0003
1
Dz6701 6. 8V- 100PF Dz6700 AT AUD_J1_TI PDET_R
6. 8V- 100PF 202 6. 8V- 100PF % N oD > —O
402
. . 1 Ce701 %,’F?E‘é" ses _Bl_MC LO 1 o
B —— 100PF 402 s s _Bl_MC SH ELD 45
ZES’SW wo_Bl_MCH DY
1A
GND_CHASSI S AUDI O JACK
VOLTAGE=0V _O
M NREGKW BTHEO 1 CHASSI S GND STI TOHES
XW6710
SM
i
XW6711
sM CRI TI CAL
5 0% SPEAKER CONNECTOR 16702
78171- 0002
R6760 M RT- SM
AR 2 APN: 518S0519 —0
bés’wfn? = s o [TE)-SPKRAVP L P QUT DY
2
02 54 6 (T)-SPKRAVP L N OUT o
4
sas SPKRAMP_SUB P_OUT O
53 51 7 =PP5V_S3_AUDI O mﬁygﬁ;ggpp L
33PF
2 gg“\/ CRI TI CAL
R6716 Gor" J6703
1 . 78171- 0004
710 APN: 35352803
AUD_LO_AMP_OUTL A QA 2 AUD_LO AVP_OUTL_SW TCH __CE.F L EE M RT- SM
= o = = |Mgs7EY :
s 2 i§§° M N_LI NE_W DTH=0. 2MM 33?} O
bt s @ M N_NEGK_W DTH-0. 150 AUD_CONN_L 33
Tt 2 Yean S T o, DY
R6717 U700 ‘R6712 s SPKRAVP SUB N QUT 02 1o
Lo A R 0 4 24K SPKRAVP_R P_OUT 3
- AUD_LO_AVP_QUTH AN, ZAUD LO AVP QUTR SW TCH ca |\ MAXTABB0EVES | 5, B s o D NO STUFE ; g
1
yiew | CLInc2 s C6762
V- UF , 402
402 A4 [noL cowe| BL 5 O
R6718 | Al TR t
0 0. 2MM =
AUD_LI_L 1 2 AUD LI_L_SWTCH M N_LI NE_W DTHs(
- ) LI _L 2 B2 AUD_CONN_R
™ N i cs ENB2 M N_NECK_W DTH=0. 15\ )| - APN: 51850521
i IS K2 hnes
w0z
R60719 SR s s (IE)_SPKRAVP R N ouT
52 [T AD LR L A 2 ADLIRSWTCH o. 0927353' 1 2 8 'R6713 C6760 - 05763 ARE FOR FI LTERI NG POTENTI AL FSB NOI SE COUPLED ON SPKR LI NES
116w A — 24K
Vi CeRu T
402 402 2 M- LF
, 402
AUD_GPI O_0
51
ke SYNC_MASTER=AUDI O SYNC DATE=08/ 25/ 2009
100¢ ANALOG AUDI O | O SW TCH = 2
e AUDI O JACK
2
R6715 D= e i
s _AUD_CONN._GND A A 2 AUD_SWTCH GND GPICD = 0 AND GPIOL = 1 --> HP PATH SELECTED Appl e 1 nc. 051- 8563
5% M N EGW DTHEO” 20 GPICD = 1 AND GPIOL = 0 --> LI PATH SELECTED ® v 13 0
16w VOLTAGE=0Y NOSTUFF - .
GND STUFFI NG OPTI ONS FOR CMOS SW TCH 2 RE6714 o R6727 NOTI CE OF PROPRI ETARY PROPERTY:
G\D_AUDI O_CODEC
B e W FERII BT YRAEOEE e
THE POSE! A
W 5% J_ | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 67 OF 109
oz yiow L 11 NOT TO REPRODUCE OR COPY | T
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUME CONVERTER PI'N COWPLEX MJTE CONTROL DET ASSI GNVENT
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A) GPIO0 AND GPIO_1 0X09 (A)
LINE IN 0X05 (5) 0X05 (5) 0XoC (12) GPIO. 0 AND GPIO 1 0X09 (A)AND Ul ELEMENT
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO3 N A
suB 0X03 (3) 0X03 (03) 0X0A (10) GPlO 3 NA
SPDIF OUT N A 0X08 (8) 0X10 (16) NA 0X0D (B)
CODEC | NPUT S| GNAL PATHS
FUNCTI ON CONVERTER PI'N COWPLEX VREF DET ASSI GNVENT
BULT-INMC 0X06 (6) 0X0D (13, B, R GHT) M C_BIAS (80% NA
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY
PORT A DETECT ( HEADPHONES) PORT B DETECT( SPDI F DELEGATE)
51 (OOTAL SensE A
s6 PP3V3 SO AUDIO F 1 1
R6806 R6805
39. 2K 20. 0K
. APN: 37650613 g o
R6801 aaw aw
300K AUD QUTJACK | NSERT L ) o , 402
ew AUD PCRIA DET L NC AUD PORIB DET L
V- UF
, #o2
weso1 | 2L eeso1 | 2L
SSMBNLSFEAPE SSMBNLSFEAPE
R6802 oees | KA sorses | K
[CR)-AW L TIPDET R 1,\;<;\Iz AUD J3 DET RC — —
56 55
i v %
e 5801 5|67 st; :[67 sk
0. 10
Qo 10v
2 RM 402
56 55 52 51 GND AUDI O CCDEC I
R6803
220K
56 PP3V3 SO _AUDI O F 1 2 AUD J1 SLEEVEDET |
s
1 R6804 1/ 16W
220K Dl
‘S QB800 | |4 56 55 AUD J1 SLEEVEDET R
yaew SSVBNISFEAPE
o s | KR
2
56 55 [TR)-AUJL SLEEVEDET R 4 =
b M-
! C6802 :[G7 sk
0. 01UF
e —
i
2 cerm
56 55 52 51 GND AUDI O CODEC L .
M N_LI NE_W DTH=0. 10Mv
M N_NEGCW DTH-0. 10M
56 PP3V3_SO_AUDI O_F
VOLTAGE=3. 3V
EXTRACTI ON NOTI FI CATI ON CKT
L6862
FERR- 1000- CHVI
56 55 51 7 E =PP3V3_S0_AUDI O 1 2
PLACE L6800/ C6800 CLOSE TO JACK TRANS. AREA 'R6864
1 220K
iew
Lo M- LF n
s e 2 2 402 R6865
100K
5%
e
M- LF
2 402 1
6802 |0l R686
SSVBNLSFEAPE | |\ AUD_PERPH DET R L > AUD I P PER PHERAL DET
SOT563
— 5%
116w
VE-LF
Q6802 | 2L 0z
2(G™ S[T SSMBN15FEAPE |.,,
R6860 TS =
15K TI PDET_FILT —
56 55 AUD J1 TI PDET R 1 »
5% 2
116w s[G7 Sh;
WELF + 6860
—— 0. 1UF AUD_J1_TI PDET_I NV
56 55 52 51 GND AUDI O CODEC

PORT B LEFT( HEADSET M C)
LP=8. 82KHZ

HP=80HZ,
M KEY

L6880

M
FERR- 1000- OHM M

N_LI NE_W DTH=0. 10MVI
N_NECK_W DTH=0. 10MVI
VOLTAGE=3. 3V

56 55 51 7 =PP3V3 SO AUDIO 2 RE3V3 SO HS RX
0402 DRC M KEY
NOSTUFF
N | APN: 35352256
R6885 i
10(/3K C6880 B
5 @
1/ 16w A M KE
s i a
2 CERM
402 U880
cD3275
PULLUPS ON MCP PAGE 827
42 [TR)—=12C MKEY saL S _|IsCL M CBIA9 1 Hs mcBias
22 Bry—=12C M KEY SDA 5_|sbA DETECT|_2__Hs swDeT
10 (OOT}—AWR12C INT L 74 NT*  BYPASY 10 RX_BP
10 [TT)—AUD | PHS Sw TCH EN . 8 _|[ENABLE
D __THM
NOSTUFF | o :|
R6880 M KEY
100K : G\D_AUDI O CODEC 51
s
110w
e ov M KEY
w0z, 02 : :
R6882
2.2k
G\D_AUDI O_CODEC -
56 55 52 51 oW oW
MK e frae
CRITI CAL w0z, , 0z
C6883 M KEY
o AU R6884
2. 2K
AUD MCING L e HS MCH RC HS MC H
= I} am =
M KEY M KEY 55
R CAL e . o
6886 44 R6883 L
0. 1UF 402 100K
51 AUD M CINN L 1|2 View
e I} o
10% 2 402
25v
XSR XW6880
02 v
56 55 52 51 GND_AUDI O CODEC :%z HS MC LO o s
PORT B RIGHT(BUILT-IN M C)
R6850 R6851
100 2. 4K
51 [TI)-AUR CDEC M CBl AS IAANA—MQBIAS FILT
19 19
11 16w . _RTca 116w
NF- LR Ve
402 +] ce852 4021
2.20F
20%
2 63V
TANT
02
56 55 52 51 GND_AUDI O CCDEC
CRITI CAL
o850 rerm 2000 oo
0. 1UF ) ’
51@ALDMCINPR 1||Z BI_MCH F : 2 BI_MCH any LD
T I
10%
C6851 25v
o 2o an R6852
02
AUD MC INNR 1|2 o
51 5%
Rea 1 o
10% W LE L6851
25v 2 402 FERR- 1000- OHV
XsR R6853
402 2.4K BLMCLOF 3 Y Y > B Mclo Van B
56 55 52 51 GND AUDI O CODEC 1 2 o
19
116w
XW6851 W
s 4021
156 2 BI_MC SHELD
Yany LD
HP=80HZ

52 55 56

SYNC DATE:O&/ 27/ 2009

ISYNC NMASTER=AUDI O
TTILE

AUDI O JACK TRANSLATORS
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8 7 6 5 4 3 2 1

MagSaf e DC Power Jack

CRI TI CAL
J6900 CRITI CAL
780:}2;(5)&73 F6905
B6AMP- 24V
o 1 6 _PP18V5 DO N _FUSE . 1 2 =PP18V5_ DO N_CONN 7
PR | W o
o7 VoL TAnTs, BV 1206-1
o ) ' 06905 =PP3V42 G3H ONEVYRE , D
O_ 0. 01UF
Of>& nDweTER sense . 20% + C6908
:
CERM 0. 1UF
360929 SMC BC ACOK VCC . SOTEES enre L BY mmen e on o
B . 0K
518S0656 R6900 402 ! - 2 402
100K &, NOSTUFF ) (00]
uiow = bt v us901 =
e U6900 N
w0z, l\/l:();gu?gl) 3 SMC _BC ACK 8 39 40
39 B> SYS ONEW RE Al NT EXTS
NG =
A
N
S
1-Wre Over Vol tage Protection
" "
3.425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator C

R6905 Bl L CONNECTOR

PPDOI N G3H OR P s > PPDOIN GIH OR PBUS R . P3V42G3H BOOST
WAL WOTHO. 3 FEET
5% M N_NEGC W DTH=0. 3 mm
yow VA TAETS. SV
os” 06990 * ° o 06994 * 3180528
100 == VIN B o e 16955
BYPASS=U6990. 6: 5: 2 MM =, U6990 a3V, L6995 CPB6312- 0101F
ok LT3470A 02 33U =PP3V42_G3H REG 7 L;SM
14 13
SHDN* 4 P3va2GaH_sw Y Y Y L
N Az TN LINE WOTF0. § B - 3 Vout = 3.425V e
o 2 1
) RITIcAL - 0 0
NC e FBLL Ra: =CK s 57 Az@ =SMBUS BATT SDA 4 00 3 74 =PP3V42 G3H BATT R6961
<l 100
(Switcher limt) 57 42 =SVBUS BATT i 5 6 SMCLIDR o 1 2__smcup 39 40 47 fr—
oo B . R6995 e - E}IL - 5 O O . T VVVm
348K TO sMC Y O O wLE
w @ % 10 9
1 16W O C
VL CRITICAL NC_2{ 5 o2 NC 1 06955
402 5 1 1 0. 001UF
06999 L 6951 1000
P3V42G3H FB —— 2w 16 O 15 0.1k —— 2 o
<Rb 2 &% wv
R6996 " o 02
200k
10
16w
fras £
02, =
Vout = 1.25V * (1 + Ra / Rb) = B
518- 0359
Joren BATTERY CONNECTOR
BAT- K24
WRT-TH
P1| O+
P2| 0%
P3| o2
(=Y o 4 =SMBUS BATT SCL 42 57
Ps| o045 6 Svs DETECT|L
P6 C 6 =SMBUS BATT SDA . 42|57
p7| o ais PPVBAT Gt oM 5"6‘5;‘6
pg| o2 R6950"
RCLAMP2402B
P9| o= [ ] 050 6960 028 7 10K
i 0. 1U0F —| 1UF s
1 10% — 10% LW
SHLD_PI N| 022 257 25V ME-LF
o | o for 2
SHLD_PI N| O ey 603-1 ®
SHLD_PI N| o2 I
13 v
SHLD_PIN O ISYNC MASTER=K24 LB SYNC DATE=07/ 20/ 20094 /\
L = amin
DC-In & Battery Connectors

TR O
051- 8563
A 13.0
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FROM ADAPTER

7 _=PPDCI N S5 CHGR

Rever se- Current

SI%%QDPCRI TI CAL

Pr ot ecti on

This node is powered
through body di odes:
* DCI N t hrough Q7080.
* PBUS through Qr085,
Charger TOP FETs and
Q7055.
PPDCI N_ @H O? PBUS
M N_LINE_W DT}

M N_NECK_\ WOTHE 4
VOLTAGE=18. 5V

57

Inrush Limter

QTABO cmmion

PPDCI N G3H_| NRUSH

o

— 0

f

CHGR SGATE DI V.
3
3

100K
Tiew
, 402

'R7080

C7.085 : 270K

A
19% Siew
2V, P

s
pri5 2

[%]
E
R7085— °

D

|

MNLINS WDTH-0. & mm
M N_NECK_W DTH=0. 4 mm
VOLTAGE=18. 5V

CHGR AGATE DI V.

M LN W DrE0. 3 BN LN W DTHED 3
M N-NEGCW DTHE0. 3 mm M N-NEGCW DTHEO. 3
'R7081 R7086"
62K
ORI TI CAL Thew
M- LF
D7005 2402
BAT%g,:mI LM SR - SGATE)
1 R7005 M N_NECK_\ W[ﬂ'l-=03rrm
3 CHGR DCIN D R 1 20 2 (CHGR DCI N)
z 3w * CRI TI CAL
ACIN pin threshold is 3.2V, +/ - 50nV Mot 1w 76 CHGR CSI R P 2| R7020
1 C7020 ME- LF
Di vider sets ACIN threshold at 13.55V 402 2'5?,“20
T
I nput inpedance of ~40K neets 30mA max | oad R7022 78 CHR CSI_RN - st
sparkitecture requirenents N 10
PP5V1_CHGR VDD Rzlogl A 4 _PPDCI N G3H CHGR
M N-REGK W DTH-0. 1 mm LAAA 2 PP5V1_CHGR VDDP 1716w mmh‘%ﬁxgigim CRI TI CAL CRI TI CAL
MNNE WD N WL wor=s 7 LA VOLTAGE-18 1 7030 17031 1 C7035 |* C7036 1 C7037
65 7 _.=PP3V42 G3H CHGR oW VOLTAGE=S. 1V —L—2ouF L 2oUF —4— 1UF —— 1UF 0. 001UF
1 05 C7001 * C7022 * 1 C7021 R BRE I, % T, 8
1UP 0.10F —— —— 0. 1UF 2 BALY- TANT 2 BALY- TANT 2 R 2 R 2 xR
'R7010 C7002 * ;gzn 2 ;xg;zn 2 2 i?E:X CASE- 02- SM CASE- 02- SM
30. 1K e . 08 P P
iew v, NO STUFF| 'R7002 o . T
! Y5R 100K 2 ] =
WELF 02 | GND_CHGR AGND 10 ==
z oo VDD VDDP §
R7012° N o L2 VST ORITICAL DOIN2 g CHGR AN _ D\ R Max Current = 8A
L2 )1 0 soprmy—SVC RESET L 1A NN 2 ¢ CHRRST L ﬁ SVB_RST_N seatel 26| cHor seate e e sz = Q7030
118w ew ¥ :imﬁ R igA o qo‘ U7000 AGATE] 1 CHGR AGATE 1 C7025 S RIK03320PE- 01
RoTs Vs 2D csip 28| cHRCs P —— 0. 220F H f = 400 kHz
022 o5 [Ty CHGR VERQ 4 VFRQ % o N2z o N T g
| CHGR
CHoR CELL 6 |ceLt B L R T CAL CRITI CAL TO SYSTEM
= CELL for 1S | BoOT| 25 CHGR_BOOT L_| L7030 E7040
oat ° CHGR ACIN 3 laaiN 2 a ooree 1 4. 7UH 9. 5A
- UGATE| 24 CHGR UGATE - ] : BAVP- 24V
NO_STUFE CHGR | COWP 5 |l cow PHASE] 23 CHGR PHASE ' oo 1 2 1 2 =PPBUS_G3H .
R7013 V. 7 3% TOLERANCE M NETL NG WDTIL0- Seim | HLP4040DZ- SM
1K CHOR veQlP veave LeaTE[ 21 | cHeR LaaTE MyTNEocy g 2 m 1200
106 CHGR VNEG 8 |VNEG GATE_NCCE-TRE o OT=TRE DI DT=Tt NO STUFF
il 'R7015 78 CHGR CSO P 18 |csop BGATE[ 16 CHGR BGATE 1
402, g CHGR CSO N 17 |cson 20V v AVDN|_ 9 CHGR AMDN oo R7013;%
A% 36V/V g 15 CHGR BVON ooy 1o PPVBAT G3H CHGR REG
1 (o) 14 =CHGR ACOK -
'R7011 C7050 = g oD N s e T caL
SitK 9 z o E varTAes t c7040 1 C7045
Taew 2 e = Q 2UF —— 0. 001UF
5 02" 402 o of 35352029 CRITI CAL CHGR PHASE RC [, 6%
B OraTRE X7k
4 |_ Q7035 o CRI TI CAL
M fomcre 0 o STF R7050 [ 7
= 1 C7039 705 1 Q7055
L 470pF o = SI 7137DP
Y L 8 TA' FROM BATTERY
2 CERm 0612-1
XWr 000 ! 402 2 PPVBAT G3H CHGR R i
LY 3 4| M NEEwonEo € b o PPVBAT G3H CONN o5
1 54 2 (GND) VOLTAGE=T2. 6V J_ o M N_LTNE_WDTH=0. 6 mm
= M N NECCW DTi0. 4 T
PLACE NEAR=U7000. 29: 1 - VOLTAGE=!
PLACE_NEAR=U7000. 22: 1 < O—
.
R7051 CHGR RP
{(CHR SO B) 22 AN\ R CEORE
R7052 CHGR R N
(CHORCSOLN 0 AN A SR CSORY
(PPVBAT _G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATFE)
1 C7042 C7011 * 1 C7000 C7005 * C7026 *
—L_ 0 0330F 0. 01UF J By 0. 22UF —— 0. 001UF —— * R7051 HAS 2. 20HM TO COVPENSATE UNVALANCED VOLTAGE
— - 20% =1 10% —T1—
. B L . v LN s, DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
0 a0z 203-1 603 202
58 GND_CHGR AGND
. BN LN W DTE0. 2
M N_NECK_W DTH=0. 2 mm
VOLTAGE=0V
NC MASTER=T27 M.B SYNC DATE=07/ 29/ 2004
mia
PBus Supply & Battery Char ger
i g
1- 8563
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VOUT = (2 * RA/ RB) + 2 VOUT = (2 * RC/ RD) + 2
<RA> <RB> <RD> <RC>
e e e e e oo oo oo o R7267 R7268 R7269 R7270 P T
ROUTI NG NOTE: ' 5 :1I.;.OK :i.(/)K :1I.9K ?./49K 204 , ROUTI NG NOTE: '
% % % %
\ Place xw203 by Finy GF L7260, + XW203 e i iy iy P2 N rons by pin 2 of Lr2zo. '
- RV, LI LS b2 - S IR T
NN~ Xe

GND_5V3V3S5_SGN\D|

'
XW205 ' ROUTI NG NOTE: !
SM 1Pl ace XW205 by C7252.

s ZP5V3V3 REG EN L 5 tPlace XWr205 by cr2s2.

=PPVI N_S3_5VS3
507
'rouming NoTE R7273 .
! \ XWr202 1 37272 100K
1Pl ace XWr202 by C7292. 1/ 16w
LT LT L o Sm ;%, e
Lz 54 2 KoR
03-1
s - =PPVI N_S3_5VS3 SIS S g
svss avass vRer =PPVI N_S5_3V3S5
CRI TI CAL ' ?ZF27O ’ ! CRI TI CAL
1 C7282 1 1 C7281 0
—L 0. 001UF 2L §7280 — 1Y , 16V 1 Cr241 .|t c7240 1 C7242
88 [ @ 30 1C7271 o goEaRM }éﬂf T 39UF-0. 027CHM 0 OOIUF
T 2R P85 5 C7260 = Q2 N VREF 2 &Y : 2 2,
) B1A-SM 0. 1UF > 8 14541 PSEL VREGS|® -+ 603-1 e 02
J_ TRI Tl CAL o 1R %S R7220 ~ +-
XoR 4TONSEL REGH| 7 7220 10%
402 —
L A T 2 P Lo ion i A A o 220 =
PYRPK: 1212-6- M —| P M R ST 7200 VBT EREE jﬁ—# 5 - RIKO384DPA
gt S PR ey DRARE - TR e ORI T CAL
Do vos3 i 29111 0 LL2[* Bvass Lo _ S| 7 VY= - Hz
L7260 bk h e oo o . B s S Sl busesora e e R L7220 P FREQ 375 K
MAX CURRENT = 13. 3A LYY Y2 . o N 8 ] wor-rie o6 || ) 1YY Y L2 MAX CURRENT = 9. 1A
PW FREQ = 300 KHz CRI TI CAL 5V S3 W VoL = voe vassvee 1 R TI CAL
_ 4. 7TUH 13A- 1SMOHM s sv_ss_vie AvFel VFB2|S s\sss ves s2° 4. 7UH 10A
:PP5V7837REG ron s . 7TUH- 10 -PP3V3_S5_REG .
CRI Tl CAL 5v_S3 ENTRIP JeNTRI P1 ENTRI P2/ 3vsss entrlp o e PCMO063T- SM
261 — 18
CRI TI CAL
SI S426DN — VOLK— e
1+ C7293 1 C7290 1 7291 PVRPK. { L 4 17251 1 C7250
—L 9 001UF —— 10UF o[ G722 K228 — o .| R7271 PGOOD|22 JTR7TZ72 .| G725 TOUF 1 C7253
p— T 9% Y 5 C7273 20% %og —— 0. 001UF
50V .3V 86. 6K 13 75K \ -1 20%
2 CERM 2 X5R 2 53 1% ENO V3V3 REG EN 2 83V X5R 50V
402 603 DIA- SM 32|t C o ew GND_THRM PAD 3 %%v :/;f‘g BIA SM 603 =
402 £} [ X5R 402
CRI TI CAL : 603 z
50 GND 5V3V3S5 SGND %z_l —I:T
VOLTAGE=0V
M NCNEGOW BTHEG. 3 W XV\ZMZO].
Q7221 PLACE_NEAR=U7200. 25: 1 MV
SSMBEN15FEAPE P5V3V3_PGOOD
o
SOT563
e
' ROUTI NG NOTE: 1
65 SPoVSS EN.L Qr221 1 Place XW201 between Pin 15 and Pin 25 of U7200. :
SSMBEN15FEAPE oS-SS s s s s s s s s
SOT563
=P3V3S5_EN_L NC_MASTER=K24 _M.B SYNC _DATE=07/ 20/ 200
€5 TTTLE
L 5V/ 3. 3V SUPPLY
- BrRTRG, NOVEET
d} Appl e I nc. 051- 8563
SEPERATED MASTER PGOOD FCR BOTH 5V AND 3V3 ®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
'Rl ETARY PROPERTY OF APPL| wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
NOTE: DONT SYNC THI S PAGE FROM T27 | TO MANTAIN TH S DOCUVENT | N CONFI DENCE 72 OF 109
} Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 59 O: 80
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» =PP3V3_S3_PDC| SEI

; =PPVI N_S3_DDRREG

= D

=

DDRREG PGOCD

<
20 - =PPVTT_S3_DDR BUF

, _=PPVTT_S0_DDR_LDO

NOTE: DONT SYNC THI S PAGE FROM T27.

1
2

C7330 AND C7331 | S CHANGED TO OSCON CAPS

Use LVDDR3 for

1 B 1 Cr332 |1 Cr333
C7330 B *
- 39UF-0.0270HM —— 39UF-0.0270hM —— 1UF - 0. 001UF
22 5 3 3% i
2 EVY 2 2 3R 2 X7R
A- SM 603-1 402
=pp5v_s3 DORREG  R7305 L
VYV B b
5% - 27
iRg TS ; R7310
TOK
35, CRI TI CAL
73001 cr305:| ke, 330
402
4. 7TUF —— 1UF 9 2 S| S424DN
%83“;_ 15 ;|_ PWRPK- 1212- 8- SM
85 40327 VLDAN
L VDDQSNS| 8 DDRREG VDDQSNS CRI TI CAL
vooe] 4 L7330
OUH- 13A-5. 6 MOHM =PPDDR_S3_REG -
VDDQ VTTREF Enabl e Vot = 1 501V /
vesT| 22 DDRREG VBST 1 Vout = 1.501V / 1.352V
Peoco vooo Peoce - U7300 A T S PONBOGST- S CRI TI CAL C7346 | 194 MX QUTRUT
21 G_DRVH .|rc7340 1
10m max | oad 5 SO RO == 3300F ——=0,001UF | = 400 kHz
Vout = VDDQSNS/ 2 LL| 20 DDRREG LL 2 2.5V 2 50V
- PO TRE Q7335 S5E 62- sw a3
XW7 360 Vout = VITREF bRV 19 fj'QEFRREG_PRE-!J\t/l_ Si S426DN CRI TI CAL 7345 PLACE_NEARSL7330.2: 1 MM
-] = PWRPK- 12128 1 1
1 53 2 DDRREG VITSNS 2 =TRE Cr3aL . SRl 2
PLACE_NEAR=C7360. 1: 1 mm Cs16 DDRREG CS CRI TI CAL 220 o2~ )&/\7345
y: X5R
CRI T?')gé'- voooseT| oz DDRREG FB case- 8375 803 .
>20F s B PLACE_NEAR=Q7335.1: 1 mm
o 3 XW 335 2
603
DDRREG CSGND ( EG CSGND) 18582
RERESR W BHES T T ‘Rr320 |1 7320
= i/llaw (1)8.%00 Uk
s s
= o —<Ra¢—12402 (VDDRE: YES
0C33335L)J0 1 PLACE_NEAR=U7300. 3: 1 mmy ) PLACE_NEAR=U7300. 25: 1 nm :
)i(ég“;_ Vout = 0. 75V * (1 + Ra / Req) 1I_R\/7D3|?§32 YE§73211 LVDDR3: YES
402 SEL_1V5=0: Req Rb <Re>b e 9%
SEL_1V5=1: Req Rb || Rc iow 1w <Rb>
402 402,
GND_DDRREG SGND
. mm
NGESQY! DTH=0- 17 mm LVDDR3: YES DDRREG P1V5_L
322
ssn\ngst B

vl T8 7o

2
( GND_DDRREG_SGND)

1.5V/ 1. 35V support or LVDDR3_NOT for

fixed 1.5V operation.

PART NUMBER

Qry

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

114S0331

1 RES, 15K,

1% 1/ 16W MF- LF, 0402 R7321

LVDDR3: NO

SYNC MASTER=T27 M.B

SYNC_DATE=087 06/ 200

T

1.5Vv/ 1. 35V LVDDR3 SugEl y

d} Appl e I nc.
®

051- 8563 | D
A 13.0

RI ETARY PROPERTY OF APPI

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
P (= LE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 73 OF 109
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART

IV ALL RI GHTS RESERVED 60 O: 80
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7
CRI TI CAL CRI TI CAL C7419
LapA2 PP5V_SO_| M/P6 VDD 5 .| C7409 .| Cr417 o C7418 | 4 oo1lF
C7426 M N-RECK—W DIED: 2°MM 68UF ——68UF | 1w 109%
R7412 1 O VOLTAGES5V DPRSLPVR DPRSTP* PSI * OPERATI ON MODE D CRI TICAL T 20% T 29% —_ % 2R PVWM FRE! = 300 KHZz
2 3
o e 1 C7435 [ 400 GRS DA sm GRS DA sm 2| &5 02
oW 2| BB fg-\,/]UF 0 1 1 2- PHASE CCM DoTTRE 4 [ KO365DPA- 0 MAX CURRENT = 65. 2A
02 2 i‘g\é 0 1 0 ||_‘ veaK LOAD LINE SLOPE = -2.1 W/ A
o =PPVI N_S5_CPU | MVP LAAAZ PPVI N S5 | MVP6_VI N 1-PHASE cav 1
B £ = sour 26400
R7420 . C7496  VOTAGE=12. 6V - 1 0 1 1- PHASE DCM i 0. 36UH 26A- 1. 05MOHM
10 J wor-rie (1 MWP6_PHASEL) LY YY) =PPVCORE_SO0_CPU_REG
iiew T %gg 1 0 0 1- PHASE DCM vegEoto S !
72 13 oy, PM DPRSLPVR 202 5 PLACE_NEAR=L7400. 2: 1MV
M LNE W BTiro. 25 W M
RN D0, 25 e LAAN 2 M/P6_BOOT1L RC b CRI Tl CAL PLACE_NEARSL7400. 1: 1M 53 7420
" =PP3VE SO IMP  1AAA2 s 401 5 XWP 411 | o goue
C7430 A KO208DPA —
R7421 1UF 1 R7447 WPAK XW410 2
10 i0% 2. 0K 02
5% 1ov
16w R % )
ME- LF 402 2 ME- LF | MWP_VSUML
402
61 _GND | WR6 SGND 2402 20 22 31 q
CPU_NTC_YES ~ CPU_NTC: YES VIN VDD PveC , C7415
740 R7426 borTRE 0. 1UF I
4, 02K 470K 72 10 CPU_VI D<6> - 43 Ivi o6 BoOT1| %6 61 | MVP6 BOOTL — 10% (THI'S NET SHOULD CONNECT =
1% ow 402 CRITI CAL 22 10 CPU VI D<5> o 2 lyps RTOAL L ral2 e I WPs BOOT2 , v TO U7400. 33 WTH M N LOOP AREA)
ML - ur7400 o or=TrE R IAAN 2 1]z
, 402 N 1 5 72 10 CPU VI D<4> - VI D4 N = 11
1 VVv 4% % ‘r7aas " CPU VI D<3> IDGEELE VP g UGATEL|3® s | MVP6 UGATEL R7400 7403
39
CPU_NTC: YES 499 72 10 CPU VI D<2> -V 02 @ pHasel]3 e | WP6 PHASEL e b
C7410 ERT- JOEVA74J g 1% 72 10 CPU VI D<1> - '\l DL g :/F]E‘év 13\/
0. 01uF i 72 10 CPU VI D<0> - Do B LeaTEL|®2 o1 | WP LGATEL 403 cerm
10% M/P6_NTC R 2402 o %
0% LMP6_NTC R @ —s (G\D) (KEEP THI S NET AS SHORT AS POSS| BLE)
CERM 72 13 o CPU DPRSTP L S DPRSTP* _
0z D 24 (1 MVP6_I SEN1)
N 5 72 | MWP_DPRSLPVR - DPRSLPVR | SEN1 61 | MWP6 | SEN1 o
'_| |_ TSP PST T o G S
R7406 <oy MPe | M oI VN ucaTE2(?? o1 | M/P6 UGATEZ =PPVI N_S5_CPU_| WP
1997 o7 =
CPU_NTC: YES O 121 28 51 | MP6 PHASE2 ! oL T
Hisw P KL SV PrASE2—-t CRI Tl CAL CRITICAL | CRITICAL cra11 Cra22
CPU_PROCHOT_L 402 (NO) 7oLk BN LGATEZ|®0 o1 | WP6 LGATE2 %402 5 .| Cr401 | C7408 ' 1k ‘| 0.001UF
40 13 9 e "
72 FROVI SMC 99y WP VR QN - "‘i VR _oN panoe] 22| (GND) (KEEP THI S NET AS SHORT AS PCSSI BLE) RIKO365DPA- 02 §§mUF §§mUF pu— égg 2% ' R7401
NIE 24 VR _PVRGOOD (LAY gy PGOCD Al D &Yy 1, Vo TANT 2 P 2 s ?%GSK
9 [ | MVP6 VR TT &=l VR T s S 4/ d H CASE- D2E- SM CASE- D2E- SM 1% o
R7408 I MP6 NTC | 6 | SEN2 o1 | MWVP6 | SEN2 - iow
C740 47K e [ L 2 "2
e e , vsuM22_lss 1 MVPE vSUM =
ME- LF 61 | MVP6_SOFT SOFT
1o 5 ocseT| 1 | MVP6_OCSET - L7401
205 LAAAZ o1 | WP6 RBIAS 4 lrei As vd 28 _le | WPE VO NO STUFF . i 0. 36UH 26A- 1. 05MOHM L C7423
DpRoop| 16 sy | M/P6_DROCP c7416 aorrae (1 WP6_PHASE2) 1YY Y e | o.001UF
o1 | MVP6_VDI FF 13 |vpr FE 0.001F T~ MPCG1040- SM 5V
oFB| L7 _ls1 | WP6 DFB IAAN 2 10% PLACE_NEAR=L7401. 2: 1MM N
M 202
“—1/\/W2 o1 | MVP6_FB2 12 |eg2 . Z\ém 9 CRI Tl CAL . N
e o ey veere | R7418 R7417 1 C7429 5 CRI Tl CAL PLACE NEAR-L7401. 1: 18 55
- =T 1K 4. 02K _|_ 180pF D SM XW413 =
. R7413 61 | MVP6 _COMP covp RT - o o j——y 1 R7416 H Q7403 1 2
R7409 1K o1 MRS VW o Jww o W 2 sov 13. 7K R~ 4 N RJK0208DPA 5% | WP_VOR
o 40 7
$ i,  ¢umorERe Lo s e H veac XWr412
Ve LF f 402 2 Ine g 3 2 402 t | WP_VSUMR
, 402 R7411 E| C7431 |¢ (1 WP6_VO)
255 QD TPAD o] 0.001UF | =
ey . I : ! R7430 1 AAA 1|2
, p o] S5 o= 2. 61K } y )
(1 wPe_re) G\D_| WP6_SGND L2 e ’ R7405 C7404
o —aTAGE-0v 3o i 1ew (THI'S NET SHOULD CONNECT
sras2 c7434 cr428 |1 pra1s |7 2 TO U7400.29 WTH M N LOOP AREA) 19K 0. 22UF
_ = 10%
.| cra14 o 5 033 Y| 0. 220F e ¢LMP6 VOR e 1oy,
470PF (LMWPE_ WY CERM —— 10w —— 10% 402
) 405 p— pu— g FEO 1 . 402
:— v 50V N R N & Pt R7443
g , 402 0552% 3. 65K
C7413 1%
‘| 220PF .| C7407 ' R7410 12 § 10KOHM 5% ey
¢ MP6_cOVP RC —_— % 1 9,001UF 6, 81K my| 0505, LF (I WP6_I SEN2) 2 402
T 2 g 2 C7433
402 2 P VE- LF 0. 001UF 2
' R7414 402 , 402 sov ERT- J1VR103J (1 MVP6_VSUM
97. 6K G
iew 10% (1 MVP6_VO)
VE-LF
, 402
(I MVP6_COVP)
PLACE N w7408, DR 1 al 5 R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | WP6 |F THE CPU IS NOT | NSTALLED
NOTE 1: C7432,C7433 = 27.4 OHM FOR VALI DATI NG CPU ONLY. - B 1 i
2 Cr421 'R7423 t R7422
oM T 0. 22uF 10 10
XW400 i i
X5R M- LF M- LF
1 M , 402 , 402
CPU_VCCSENSE P 10 72 M N_LI NE_W DTH M N_NECK_W DTH
L CPU VCCSENSE N 10 72 o | MVP6_OCSET 0.25 MM 0.20 WM A
o | MVP6_VSUM 0.25 MM 0.20 MM A
.. GND_I WP6_SGND 0.50 v 0.20 W ]
o | MVP6_VO 0.25 MM 0.20 MV D |
« | MVP6_ DROOP 0.25 W 0.20 WM A
o | MVP6_DFB 0.25 WM 0.20 MM —
ol 6 _SoFT .25 o 0.20 MM <3 SYNC VASTER=K24 M.B SYNC_DATE=07/ 20/ 2009
| \WP6_RBI AS 0.25 Mv 0.20 Mv I-pgg - -
61 - : TTTLE
M N_LI NE_W DTH M N_NECK_W DTH M N_LI NE_W DTH M N_NECK_W DTH o | MVP6_VDI FF 0.25 MM 0.20 MM
o | M\VP6_PHASE1 1.5 WM 0.25 MM a .. | M\VP6_PHASE2 0.25 W 0.25 MM P . TWP6_FB2 0. 25 W 0 20 W GG | MVP6 CPU VCor e Regl t _
o | MVP6_BOOT1 0.25 W 0.25 W a « | MVP6_BOOT2 0.25 MW 0.20 MW D] o | MVPG6_FB 0.25 MW 0.20 MM A 051- 563
o | MVP6_UGATEL 1.5 W 0.25 MM ] o | MVP6_UGATE2 0.25 MM 0.25 MM D] o | MVP6_COWP 0.25 MM 0.20 MM A Appl e I nc. e
o | MVP6_LGATEL 1.5 W 0.25 W 3 o1 | MVP6_LGATE2 0.25 W 0.25 WM D] o | MVP6_VW 0.25 W 0.20 W Ve | ® A. 13.0
ot M/PG_I SENL 0.25 MM 0.20 MM a oL M/P6_| SEN2 0.25 W 0.20 WM a NOTI CE OF PROPRI ETARY PROPERTY: —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
o | MVP6_RTN 0.25 WM 0.20 MM PROPRI ETARY PROPERTY_OF APPLE COMPUTER,” | NC.
T/P6 VSEN > > <3 THE POSESSOR AGREES TO THE FOLLOW NG
61 _ 0.25 MV 0.20 Mv Ve | | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 74 OF 109
11 NOT TO REPRODUCE OR OOPY | T
K6 NOTES : Qr400- Q7403 CHANGED BACK TO K24 FETS DUE TO LAYQUT 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
K6 NOTES : BOM OPTI ON ADDED TO NTC IV ALL RI GHTS RESERVED 61 O: 80
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; =PPVI N_SO_MCPCORE

, =PP5V_SO_MCPREG
R756O CRITI CAL | CRITI CAL | ORI TI CAL '
PR?%L/&SOWB’I%RSE%HVDD MCPCORESO BOOT R Ugg%(el . C75411; 0758%(');; 1 CJF561 1 Up%?SF
5 : ° E 3 ;IE$*WB E};% m % % — 0% —T— — 149
)| | VoY 5/ 1 C7562 "R7565 /564 : et QPmemv BLOpe Pei_l_z HT ggg
R7561 | 1 C7'§50 e ilﬁ'/': b 22U|n:/u:: 4 CASE- D2E- SM CASE- D2E- SM .
i 7 ey T b T A e 1
2 bls : 560 N
U7qu'>N0 0 = @P&ﬁ) 4 : %7K0365 DPA- 02
MCPCORESO_RBI AS treias  FH VN4 1 e CRI TI CAL
NO STUFF TRTiTRTE 2ie § ucaTE 18] MCPCORESO_UGATE LA R7525
. ﬁoomzzg :DNO\I R7593 0 : A MCPCORESO_| MON R 28| vo % poor 17 MCPCORES0_BOOT M N-RERR-W BHFES: 51 1_21—3' 0. 56UH 31A Dgpﬁ =PPMCPCORE SO REG. .,
- CORESO_PGOOD 31 |peoc 1 > PPMCPCORE SO_R :
% MCP VI D<0> R7590 0 . Z MCP_Vi DO_REG 24\ o - " Fouroaon-sv (T NRESR W BIFES 3 W : r CRI TI CAL %S%REE%U&)SO' A
o MCP_VI D<1> R7591 0 . , o ITI6W MF-TF 407 MCP_VI D1_REG 25 |vi b1 AGEST 1 C7566 1 =
E O 5% I7'T6W M--LCF 402 * C7565 f 300 kl_|z
1 MCP_VI D<2> R7592 0 . 2 MCP_VI D2_REG 26lvipz CRI TI CAL —= 10UF —=270UF
[Eans 7 o -
» [ MOP_VI D<3> R7S940 4 NNz 7 U ToW W a0z NCP_VI D3_REG 271 og 2 30 B
5 - o2 e 6 pran
o =MCPCORESO_EN
m - =PPNCPCORE_S0_REG _ NCPCORESO_FOE 2o on Lot 2L MCPOORESO LGATE : c75671| | “Crses:|. [1c7569
32|roe g:‘ RESW BFTES: 3 WY 1008 — 270UF -~ —— 0, 001UF
157563 MCOPCORESQ, VSEN 8 lveen TroNEE :gg 2 29T T2 égg{
100 MCPCORESO| RTN 9T 3 CASE. BA-SM 2
%}E}é’ MCPCORESO VW 4w
5402 L
R7 h
o MCPOORESO VSEN P 1 06 vreocreso vsen) v 12 MCPCORESO_VO (MCPCORESO_VO)
o Vlly/ng 7570 MCPCORESO| COVP 5 loowp ocseET|3_ MCPCORESO_QCSET %7%6'89
- 1 A
02 ::g HOL1UF MCPCORESQ FB 6lrp 1 sp[ 13 MCPCORESO_| SP A
R7568 2 4 MEPGCRES] VDL FE e {11 MCPOORESD I SN Y R7573 cr573 1
2 rp—MPOORESO _VSEN N__1AAN 2 I cov| 10 MCPCORESO_| COVP. 10K a7pE L
A 11/§¥v (MCPCORESQ_RTN) e = 2 PGND VSS THRM PAD 2%%?!’ C%%\yfz R7500
o X 1 P o 100
R7571 R7572* HOLUF | 1 2 o MCPCORESO | SP_R
1000 15%& ::1 CZ}SUT:B —Fggg £ CZP%ZEF (MCPCORESO_| SN) &%\x’v
e Wb, 2 408 oo : %5 RI575  crs75
| . R TR
(MCPCORESQ_ WY XW561 zﬁfé'z“: o 2
1 GND_MCPCORESO_AGND 1 % 2 (MCPCORESQ_| COVP)
ché'_)l:%i §79%7K6 @EN@EW BHES: S ™ PLACE NEAR=U7500. 33: 1om |
= ) L
%7:3%!§FO X5 2 2%;&9’
1112
1]
%
RIBKT \epcored KGiid
1 2 MCPCORE CcCow_C 1 J| 2 (MCPCORESQ_COVP)
53 %
ok %ggm e VI D<3: 0> | VOLTAGE
- 1100 0. 9750V
R73{8 937%85’3 1101 0. 9625V
\ 1/\1/\1%:\ 2 MCPCORESO_VDI F_C 1IO|L/D (MCPCORESQ_ VDI FF) 1110 O 9500V
R pH R7579 & 1111 0. 9375V
Ak 0000 0. 9250V
gy 0001 | 0.9125V
0 0010 0. 9000V
0011 0. 8875V
0100 0. 8750V
0101 0. 8625V
0110 0. 8500V
0111 0. 8375V
1000 0. 8250V
1001 0. 8125V
1010 0. 8000V SYNC WASTER-To7 VB SYNC DATE=08/ 18/ 2009
1011 0. 7875V MCP VCor e Regul at or
T .
d} Appl e I nc. | 051-8563 | D
(] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
BN BB
K6 NOTES : XOR AND | NVERTER | S REMOVED, CANNOT SYNC THI S PAGE FROM T27 | TO MANTAIN TH S DOCUMENT | N CONFI DENCE 75 OF 109
Il NOT TO REPRODUCE OR COPY I T
VAL mans resgaen o INVWAERERTITTS S OF 80
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K6 NOTES

=PP5V_SO_CPUVTTSO

CPUVTT PONER SUPPLY

=PPCPUVTT_SO_REG

RITICAL
1 C7630 1 7695 A C7696
68UF — O.ZOU‘E’lLF
200 B S0V
2 1Y e 2 e CERM
CASE- D2E- M 603-1 2 402 o
= - KO384DPA
= al WPAK
S1/D2| 7
| 2. 2UH 8. 0A
[
mCRI TI CAL
S2
RZSJO:L o <| v PCMBO65T- SM
: PPV SO CPUVITSO VSFILT -
WAL E WOTHO. 6 1 R7603 g
" M N REGCW OTHE0. 2 1
uiow Vo Tacessw J E B e ¢
e C7601 C7604 1 &
E VSFI LT V5DRV i ™ e A3 | crees
= 2 R 5 —— 1oF
w02 CRITICAL o xweesg] — o
U7600 R680 C7e83 wod T | Ly
TPSSLIYRGVSQFNLS 1 2 CPUITSO VBST R 1]]2 X 3 603
&N M N_NECK_W DTFH=0. 17 mm | H CRITI CAL
65 E =CPUVTTSO EN 1|[EN_PSV T 2 CPUVTTSO TON 5% M N_LI NE_W DTH=0. 6 nm L]
1716w TR 10% C7660
VE-LF 16V
o5 (00T} CPUVTTSO_PGOOD s |PGOOD VBST| 14 CPUVTTSO_VBST X5R é 330UF d
M N_LINE_W DTH=0, 6MA DI DT=TRUE 402 > go;/:/ o
(=PPCPINIT_S0_REG) s vouT DRVH_13_ M &SGR B g X9
GATE_NCDE=TRUE M N_LINE_W DTH=0. 6MA 01 DT=TRUE S CASE- B2- SM
M A REGW DTH 0. 20 3
CPUVTTSO VFB s |VFB LLf 22 CPUVTTSO LL x
S TCH NCOE=TRE LR WO oW o e S
CPUVTTSO TRI P u|TRI P DRVL| o CPUVTTSO_DRVL M ST, 2 CPUVTTSO_VSns st _
Eya=rrs e WoTEo oW S oTTE =
NREGCW BTH0. 2 -
G\ND THRM PAD PGND MR X NO STURF 3
] q J R7670 cre70 1| B
8. 45K
'R7604 1 100PF ——
s Viow
8. 87K MELE ;;\:‘
Tiew XW 600 , 402 o
et o <Ra>
24 N (e
PLACE_NEAR=U7600.15: 1MM
PLACE_NEAR=U7600. 7: 1MV = ZRZ?)ZI
0
3ow
et
oz
<Rb>

G\D_CPUVTTSO_SGND

MN_LINE WDTH=0. 6
M N_NEGC W DTHE0. 2
VOLTAGE=0V.

(CPUNTTSO_VER)

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

CPUVTTSO_VOUT

(=PPCPLNTT_SO_REG)

q C7661
0. 001UF
209%
- 50v
cERM
2 402
2 XWr601

IR(J.JING\KIE:

1 Place XW601 by C7660.

Q7620 CHANGED BACK TO K24 FETS DUE TO LAYOUT

VOUT = 1.066V
15A MAX OUTPUT

F = 360 KHZ

ISYNC MASTER=K24 _M.B
TTILE

SYNC _DATE=07/ 20/ 200!

CPU VTT(1.05V) SUPPLY
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1.2V ENET Swi t cher BCVb7765 I nternal Switcher Support

(This may be required to use BCVb7765)
CRI TI CAL BCMB67765
, =PP3V3_ENET_P1V2ENET 3%786’\" R7730
o 2. 2049274 _ppive ENET REG | 1 A 2 PP3V3 ENET_PHY VDD
2 8 AN -4 mm .
BCMB764M EARSLD. S Vout = 1.2V i ViR EasE=Thue PLACE NBARSLTTSS. 2:2 mm —PP1V2 ENET PLN REG
B — BCOVB7765_SR VDD “ | '
z . Max Current = 0.7A saver7es = PLACEHOLDER' [ oovs7765
U7720 PLACE_NEAR=L7720. 712? E=1.7VZ R7731 BENG R7735
STISIZGI2R ::1";sm ; JERYN A PP3V3 ENET_PHY VDDP LAAA2
- —P1V2ENET EN 1]en —1 5% % NECR-W DTH=0. 2 mm 18w mm
] s s 247 _=PP3V3_ENET_PHY v OF ’jg%é\:# w A A
PLACEiNEAR=U787éR/.B47éZ’\ITAm FB/ VO BCMVB764M 40 — TP BCM67765_SR VDDP BCM67765_SR VFB a
C7720 1 8 1Cr721 BCMVB7765 BCMVB7765 BCMVB7765
22UF - pu— %)%UF C7730+ 1C7731 1C7736
T ~ S 8% 4.7UF - L0 1UF OqF L 0. 1UF
Cihw 2 P1V2ENET FB g5 623% 87 623% i
805 CERM 2 2 CERM X5R 2 2 CERM
603 402 603 402
35382769 1 1
MCPPLL_R: REG
, =PP1V05_S0_MCP PLL_UF R R7g45
1 2
5%
1/16W
M- LF
402 =PP1V05_S0_MCP_PLL_OR,
;- _=PP3V3_S0_P1V5S0 BYPASS=U7710. 1: 9: 2 MM
CRI TI CAL
1 C7710
ZaF CRLTI CAL
2| e L7710
805 2. 2UH 3. 25A —pPp1V! REG ,
) mLE Voul = 1. 508V
u7710 SR c77111 ['R7711 | MAX CURRENT = 1.5A
| SL8009B A7pE L $ 100K —
oFN BT S T f = 1.6MHZ
o =P1V5S0_EN 2len CRITI CAL 18| Gy 2 52" CRI TI CAL
[muog 0 2 B TI .
o oy PLV5S0_PGOOD 3lpor vrel6 P1V5S0 FB <Ra> |+ 927U7F15 BOMOPTI ONs:
P . - &% MCPPLL_R LDO - 1.05V SO_USED FOR MCP_PLL LDO POAER.
" o Rr712 [P TO USE U740, MOPPLL R LDO AND MOPPLL_LDO MUST BE ACTI VE
GNI s R _ .
28 TR LRAD %%jv'v( TO USE 1.05V SO, MCPPLL_R REG MJUST BE ACTIVE, MCPPLL_LDO CAN BE ACTIVE, MCPPLL_R LDO MUST BE | NACTI VE.
2%‘2LF
<Rb>
Vout = 0.8V * (1 + Ra/ Rb) L
, =PP3V3_S5_POV9S5 BYPASS=U7750. 1: 9: 2 MM
CRI_TI CAL
. | C7750
1.8V SO Swi t cher T RTCA
] i, L7750
e=hs 2. 2UH 3. 25A =PPOV9_S5_REG,
=PP1V8_S0_REG ; 1 = POVIS5_SW 1 2 Vout = 0.902V
. _ N [5) "% hm | HLP1616BZ- SM _
 _ppava S0 PLVBSO Vout = 1.8V U7750 U 7aq .| ['R7751 | MAX CURRENT = 1.5A
MAX CURRENT = 0. 3A I SL8009E 47pPF L 3 25.5K f = 1.6M1Z
—
C7760 1 CRI TI CAL R ;'70“" F = 1viz —POVOS5 EN 2l CRITICAL | Js Y %;‘EEV CRI Tl CAL
10yF < 10UH- 0. 55A- 330NOHM =D s . o2 <Ra> | S4755
Gigf > u7760 PCAAO31B- SM 1C7762 o5 T} POVIS5_PGOOD POR VFB| POVOS5_FB _; oy
603 —— 10uF 4| 5 CERM
e . % “r F R7752 |
X5R GN\ND THRM PAD — =
o —=P1V8S0_EN 3lEN S\ 503 = e %’%S\,Iv( SYN(‘TI IIVLAESTERFT27 M.B SYNC D:ATE 09/ 30/ 200
GND Lt M sc Power Supplies
7 <Rb> T O T
051-8563 | D
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S5 Rail Enabl es & PGOOD Power Control Signals | SL6259 Frequency Sel ect

- _=PP3V42_G3H PWRCTL Stat e SMC_PM G2_ENABLE | PM SLP_S4_L § PM SLP_S3_L w. _=PP3V42_GBH CHGR
— —_— VERQ SLPS4&VFRQ SLPS3EVFRQ HI GH
R7861*
C7840: - CRITICAL Sl eep (S3) 1 1 0 10K
0. 1%'18'0: _— VDD Soft-OFf (SB) 1 0 0 1/ 18%
sk Ur840 Batt Of (GaHot) 0 0 0 VFRQ SLPS4 i CHER
at t ery ]
. —p5v3v3 REG EN SLG‘TlDAFEOJ‘Z Internal pull-ups 100K +/ - 20% R7864 VFRQ SLPS4&VFRQ SL8P§?) VERQ ooy 56
. = 3 — 0
w o SMC_PMIG2 _EN I | 2lua ar al4 P3V3SE EN L =P3V3SE_EN L ooy maomune PMSLE SAL__1ANA2 SSMRIASRY of, | VERQ LOW
[CDRRREBASE wm:)—mrzsmm——@ 18w s vesm i | ‘R7860
e PP3V3_ S5 6lins QA3 FOVISS EN——e=— =POVOSS EN _mmy e VO ﬁ 10K
Thresho| d: ?? I Jia VFRQ SLPS3 » i;;‘i!“
bLY > 10 s - R7863 e* st |2
wesmms PMSLP S3_ L1 2 | CHGR VFRO GATE
S5PGOOD_DLY 7 s %
1/ 16W 4
LB bt =
g WLAN Enabl e Gener ati on
402
CWAN' = ("S3" && "AP_PWREN' && ("AC' || "S0"))

NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal . - 0 -
SO Rail PGOOD Circuitry

PM W AN EN L o 2

o o POVES5_PGOCD
Pull-up is with power FET.
.o _PP5V. , _=PP3V3_S0_PWRCTL
890 D|6 .
i s SOPGOOD, I SL
Rai | Enabl es HE | R7820;
- 5%
o+ _=PP3V4A2_ G3H PWRCTL 2[c* sty PGOCD (I SL Ver si on) o
2
R786183K2 = o AP _PAR_EN AC R SO0_L  mm_P5V3V3_PGOOD —
X SOPGOOD _| SL | VOLTAGESS. 3V o P1V5S0_PGOOD —
118 890 B2 6{D, 891 = [maing =
: N1EEEAPE N5 FEAPE R7871! SOPGOOD | SL CRI TI CAL -
402, SSMe gs%%es K of | SSMBNLSFEA 20.0 870 : o ~| SOPGOOD_I SL = p—MCPCORESQ_POOD _—
) l PSVS3 EN L — =P5VS3 EN L o o — i y b 0. 158'3:7‘ Tt - TS0 P — 1
891 . .0p NO STUFF s[c* 51z s 0z, o 2 U7870 PLLLDQ PGOOD — |
1 | SL88042I RTJJZ
SSNBNSZSOE%'Z? e J:gamoesup w0 1 [y SMC_ADAPTER EN_| opava <o LT O STURF
9 2 ggm = N TPP1VE S0 s oo P=xNC R7872
s[5t 1 oo ey PM SLP_S3_L w70 _PP1VO5_S0 6 Ivanon RsT*|,8__SOPGOOD RST_L AR ALL SYSPWRED oy o
PM SLP_S4 L = Wor st - Case Threshol ds: GND_THRM PAD %,{fl/f‘é”
55 40 39 15 ¢ D> 2L o | VDD:  2.9140V g o 35352718 402
R7§12 V2MON: 3. 000V & &N
1 2 P3Vv3S3 EN — =P3V3S3_EN . V3MON: 0. 610V
VAKE BASESTRUE —— loeing
5% - VAMON: 0. 610V
WGl ENET Rai | Enabl es
402 1
—L G 47UF . .
S ey PM SLP_RVGT L  PSVAENET EN . SO Rail PGOOD (BJT Version)
i SRR L = =POVOENET EN oy =PP3V3_S5_VMON
R7811 — , =PP3V3_ENET_PWRCTL PP3VE SO SOPGOOD_BJT
/81 96576 0 R7826"
AV ° R7850" SOPGOCD_BIT 150K
1/ 16W a7 15K 1R7821 1/ 16W SOPGOCOD_BJT
RT8%HR ok s $ 35 0K bt R7828
1 180 -1 402, e SOPGOCD_BJT SOPGOOD BIT_L soPGooD BIT 1,30, 2
V55, ol ] P1V2ENET EN 2402 R7823 I —AVA C—
PKE_BASE= vWON 3v3 DIV 141K 2 wwon e BAasE ° < Ly
1 . — =PIV2ENET EN rom o \ 02
-4 = R7 8 5 1 - 1/51/§W
15K M- LF
17180 402 s —la
Vaoh, SOPGOOD_BJT " @ E CRI Tl CAL
R7824 NCx—] SOPGOOD BJT
i = e 1 s PPIVE_SO K e vvon s BASE 7| /g Q7820
Ral Enabl es : ASNCCD179
TR NCX- DFN2015H4- 8
402
R7859 H Yo
w501y > PM SLP_ 83 L2 R00s PMSLP S3 RL , _ =P5VSO EN ) SOPS??Z_SBJT N
178w ) > ) ) . — =PBUSVSENS EN ﬁ . LN 1K v BASE
MoLF R7881 R7880 R7882 R7883 R7884 — 76 05_S0 LAAAZ MON_Q4_BAS| »| 35352809
2K 2K 13K 10K 51K SOPGOOD BIT %
R7879* v O v B we O v O velF 157185%2 "%s"  Werst-Case Threshol ds:
TOOK 1402 1402 1402 1402 1402 § - @: 0. XXXV
w%‘;{s 4 P3v3s0 EN — =P3V3S0_EN oD %;‘EEV @: 0.640V
4022 P1V8SO_EN =Pl EN " 2 4 0. 660V
VAKE_BASE= — - .
1 PIVESO EN — =pm EN . 4 3.3V w Divider: 2.345V
B MCPOORESO_EN — =MOPCORESO_EN g o
CPUVTTSO EN — =CPUWTTSO EN iwm
- ~TRoE - SYNC MASTER=T27 M_B SYNC DATE=11/ 24/ 200
1 C74878F1 1 C74878(F) 1 C74878g 1 C74878§ 1 C74878'4:1 e P S :
e R e e e L owerSeguenci n
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R —IZ CERM X5R T
402 402 402 402 402 d} 051- 8563 D
= . 8 A 13.0
\/ I T R I E bl vIT rail nust ramp up in about NOTI CE OF PROPRI ETARY PROPERTY:
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3.3V S3 FET e 3.3V ENET Swi t ch
FDCB38P_G
S — _ U7980
6] =PP3V3_S3_FET . , =PP3V3_S5_P3V3ENETFET TPSgS%924 =PP3V3_ENET_FET ,
, =PP3V3_S5_P3V3S3FET < a2 s [ |
. : Q7910 B2 JVIN  vour([BL \ |7980
R7912* 1C7911 J-i} 1 MOSFET FDC638P o rmy—=P3VBENET EN <2 O?RI AL Par t TPS22924C
10K | 6 0330F Type P- Channel ao T Load ich
EL T & ¢ Rds(on) | 65 nthm @. 5V C7980 3 yee oad Swte
b, R7910 |° &% Cr91d : e — R(on) 18 nChm Typ
P3V3S3 EN L 1AWN: | P3v3s3 ss 1]z ID(max) | 2.0 A @5C G 2 50 _mthm Max
|87903 oM %'g'\f Loading | 0.606 A (EDP) s I (max) 2 A
SS@P&S?AIT*\J '23 MosT G L Loading |0.4 A (EDP)
kn
=
T 0.9V ENET FET
, =PPOV9_ENET_POVOENETFET
3.3V SO FET «nw
Q7930 CRI Tl CAL
Cp00P; G =PRI S0 EEL. , =PP3V3_S5_POVOENETFET R7990 Q7990
=PP3V3_S5_P3V3SOFET o L > POVOENET S 2312BDS
;= /\1 N, sor23
ik VoS Drocoe R7992" o 991
R7932° 1 C7931 i/ FET | FDCRO6P 69. 8K sstngszAspeg =PPOVO ENET FET ,
1005§ 10 0330F 5 Type P- Channel %1%2\7 Q7990
== 0, :
e R7930 |° ‘%\é A Rds(om) | 35 mthin @. SV o R7991 NOSFET | Sl 2312BDS
| pavaso EN L 147K, | p3vaso_ss 1)z ID(max) | 2.7 A @5C { POVOENET EN L 1 RN\ 2 ~ | Type N- Channel
|87905 o ilglé“ Loading | 1.895 A (EDP) M = ER yp
S e | 12 Yoz o5 ?7991 e Vaos" POVOENET_EN L_RC Rds(on) | 37 nthm @. 5V
e SSMBNL FSIEO/;\Qsj P ID(max) | 3.25 A @5C
I 4 — Loading | 0.140 A (EDP)
1% s > s[g% s "
o =P3V3S0_EN « > =POVOENET_EN
CRI TI CAL
940
TESIRAS?
, _=PP5V_S3 PSVSOFET 5 =PPSV_SO_FET .
. - Q7940
C7941 1 b:: Par t TPCP8102
R7942* 0. 033UF —— i il
47K T ro— Type P- Channel
20 XoR 2 <
weoE 402 C794( Rds(on) | 14 nOhm @. 5V
022 R794 0. 01UF :
P5VS0 EN L L A7 P5VS0 SS 1 H 2 Loadi ng 1.675 A (EDP)
945 o0 10%
SONDTERY ols Ve &y
SoD- VESM HF | 402
kh
=
"
1[G sf3
. =P5VS0_EN

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

Power

FETs
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16 LCD | G PWR

‘R9014
1K

5%

1/16W

NF- LF
2402

- =PP3V3_S5_LCD

ON

CRI TI CAL

U9000
FPF1009

MFET- 2X2- 81 N

VI N_1 vouT_1/ 4

VIN2  vour 25 |

PP3V3_LCDVDD_SW

2

THRM
G\D _ pAD
6 7

VOLTAGE=3. 3V
M N_LI NE_W DTH=0. 30 MVl

M N_NECK_W DTH=0. 20 MV

o
o
@

=PP3V3_S0_|CD

s _LVDS DDC CLK

*RO008

100K
5%
1/
M-
402

16w
LR

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED
ALONG THE GROUND SMPECF;I;%EAE(lI\‘D THE CONNECTOR BCDY

s 6 _LVDS DDC DATA

20474- 030E- 11
3Fl- RT- SM
C9015 B C9010 B =
0.001UF —— 0. 001UF ——
o T, v B —
L9004 X7R 2 X7R 2 4
202 202
FERR- 120- OHW 1. 5A 7 g
LYY Y Lz s PP3V3 LCDVDD SWF [ EDS
0402- LF L9008 RTA M N_NECK_W DTH=0. 20 MM VOLTAGE=3.3V M N_LI NE_W DTH=0. 30 MV 4 °
120- OHM 0. 3A- EM . B venc E I
1 2 6 PP3V3 SO LCD F 9 o
owz 15 o, 20 Wi 19
74 86 _LVDS 1 G A DATA N<O> — g o
-5
(LVDS DDC POVER) 7486 _LVDS | G A DATA P<0> ey 9 o
e 19 J
11
R9009 7456 _LVDS |G A DATA N<1> - o
100K 7286 _LVDS 1 G A DATA P<1> ey 12| o
59 e 13
1/16W O
't 7486 _LVDS 1G A DATA N<2> o 14) o
-
7486 _LVDS |G A DATA P<2> - 193
-
CRI TI CAL 16| o
L9080 79 6 LVDS CONN A CLK F N - 15| L I/F
90- v 20008 -
AVE2012- SM 796 LVDS CONN A CLK F P g 180
R © - 4
4 (YTYW 1 70 6 _PPVOUT SW L LT >d e}
— l NC; o)
C9020 B 21 3
0. 001UF 22
3 (YTYW 2 1% T z 5
X7R 2 NC; o
0 24 & | LED BKLT I/F
25
= O
29 5
27 o
70 LED RETURN 1 28| o
LED RETURN 2 29 o
LED RETURN 3 Nd 30 o
70 LED RETURN 4
70 LED RETURN 5 p 33
70 LED RETURN 6 34 ;

ISYNC MASTER=K24 _M.B
TTILE

SYNC _DATE=07/ 20/ 200!

LVDS CONNECTOR
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DP_I G AUX_CH P

DP_AUX_CH C P

© ~ DP_EXT DDC ClK* o
a @)
S| GNAL_ MODEL=DP_AUXCH_FET Lyl % % 1o S| GNAL_ MODEL=DP_AUXCH_FET
oM T V] [o] oM T
v F 376S0857
2200, | Lowmga,  soo
SOT563 — $,0038UF  sspeN16FE
I 8¢ SOT563
CERM
402
C9301
 DP_I G AUX_CH N Bl DP_AUX_CH C_N_
1|o!%
16V
XoR
283
o[ ¥ ] DP ExT DDC DATAL " |-
- alyl [o of Tylo
S| GNAL_MODEL=DP_AUXCH_FET % % SI GNAL_ MODEL=DP_AUXCH_FET
M T [ o 2 MT 376S0857
@302 *- 402
SSVBNLGFE SS%E; itre
DP_CA DET ams
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
376350859 2 XSTR, FT, N- CH, DUAL, SOT- 563 @300, @302 CRI TI CAL
SYNC MASTER=K69 M_B SYNC_ DATE=08/ 12/ 200
DI SPLAYPORT SUPPORT
1 D
d} Appl e I nc. 051- 8563
(<] A. 13.0
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Port Power Switch

o £sD o £sD
oA oo oo
D9410 D9410
u9480 L9400 RCLAMPO524P RCLAMPO524P
TPs20518 FERR 120 O 3A A A
, _=PP3V3_S5_DP_PORT_PVR shin 7 ol PP3V3_S0_DPILIM o [ YYY\: PP3v3 S0 DPPWR
TN w55 e o 55
o5 30 10 0 (ry— PMSLP_S3_L 4 |en o2 TP_DPPWR OC LIEzs" == . o400 T 2o e} 10 e} 1d:
a0 o 01U —qNC nche [ [e L dnc nd:z
CRI Tl CAL = l l
.
LR [ coasy 1 C9485:| C9486 L )
20% 100UF 10UF = =
% 209 5
2 YoR ceRM 1 [l 2 Bay- TANT or
603 CASE- B2- SM 603
R9420
100K
o tDM  CEC T
ez, DSPLYPRT- MD7- 1
R T
'RO425 DR_EXT_M._F_P<0> Elﬁﬁgg
o BOT ROW TOP ROW s DP_EXT M. F) F<0> 2 TWERIM
o DP_EXT M._C P<0> 9410 ks 2 DP_EXT _M._P<0>
(e surns | D BT M_F N0 AAAS T — B <@
HOT_PLUG DETECT  GNDO )
FL9403 O FL9401 N
£2- Gty 100 1 “-OCONFI GL M._LANEOP O 12t o0k : e DR EXT M._C N<0= 094110 " - H P EXT M_N<0> e
210, = CONFI .
DP_EXT M._P<3> o414 L||: 1 DP EXT M_C P<3> — A o2 @ MLAENOT — A I T DP—EXTM—C—P<t>—Cuar ] +||: DP EXT M P<l>
7 o [T 20 I AN OGND G\DO AT < e 70
0. 1uF [LIEEEEE —_— 794 DP_EXT_M._F_P<3> 0] SM_LANESP  \ | ANELPO—2 o] DP EXT MIF P<i> — | 0. 1uF I [ ¢
s m—DP EXT M. N<3> 415 . H 15 DP_EXT_M._C N<3> S Y Y Y2 ] PP EXT M_F N<3> 2| oM LANESN  m Lanetno e e BT M[E nero YY) FL9402 » DP_EXT_M._C N<1> 9413 H : DR EXT M._N<l> e
0. 1uF 2 5GND apo+= L MRS, 0. 1uF
70 s@ry—DP_EXT_AUX CH C P [ QA OGP M Lane2p O » DP_EXT_M_F_P<2> — U T3 75 DP_EXT_M__C_P<2> (9416 . I : DP EXT M _P<2> omen
DP_EXT_AUX_CH C N sl SAUC OGN ML LANEZNO-A —— 0. 10F
7D =0 &= ¥ ik s DP EXT M. F N<23] 2 Y YL 5 DP EXT M. C N<2> 417 || DPEXT M N<2> ames
_ Obr_| RETURNO | [ow tov om0z
o 7 _=PP3V3_SO_DPCONN o £5D 0. 1uF
7 ZPPRVRAV3_S0_DPCADET d
—l_ ORI TICAL SHI ELD PI NS J
RO443" . D9411 2 |21
100K Roa42 . ROLAVPOS24P 514-0637
5% 1022 R9421 SLP2510P8
i o 100K
o o5
s o DP_EXT_CA DET : o 1o 1d:
. NC N op_ESD
ot (5 : - Bt
=\ Bl oo cnoer = - pmau
D9400 aprsior
: ? RCLAMPO504F
440 /5] i 00
2N7002DW X- G N |l O 19
sor 363 E: 6/ DP CA DET JNC Yo ll
. DP to DVI/HDM -D.-LD._ g
: RO422 Cabl e Adapt er ‘,>\\ s
im (CA) has 100k 9
Q440 nust have Drain to Gate | eakage of <500nA and Gate to Source resistance fof >5Mchm “‘:ﬁ pull-up to DP_PWR _D’_& A
b
o 7 _=PP3V3_SO_DPCONN
R9445 " R
Ton R9444
" 10K
i vaow
b
s DR EXT_HPD .
@441 ﬂ\
2n70020W X. G
e rs‘:: lo/e DP_HPD Q SYNC MASTER=K24 M. B SYNC DATE=07/ 20/ 2009
| SISHISE
) Roaga’| L oures met e Di spl ayPort Connect or
100K down HPD input with DIRAW NOIVBER
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*L9701, D9701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER
* PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCsSSI BLE.
*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST Cl RCU T

, _=PP5V_S0_BKL R9301

2 BOOST_VOL: HI

CRI Tl CAL CRI Tl CAL
5%
e FAOH 9701
« =PPBUS_SW BKL _ PLAGE NEARELO701 1:3nm a05 33U 1. 8A- 110MO-M 530 123 PEVOUT SWILCDBKLT . o
] A REARS 701717 3mm 1YY Y2 PPBUS SW LCDBKLT PWR SW 1 |,>-|L2 _ PLACE_NEAR=U9701. 21: 3mm 3]
CRI Tl CAL 1217AS-2SM DTH=0. 375 W
Co7121 JiC9713 AESLT RB160M 60G| |1 09796 | COYO l@?
10 5__ 2 o/1|J;: 1NO STUFF . DI DT=TRUE - gé’ PE ::i /UF i’ /U
BT T2 %g R9703 R9702 P/ P 2 3¢
805 435 0y, g% 462 1370 1370
16 1
5’%‘ ¥ zb}zévz
= PPVI N_SW BKL =
Mcﬁi;hlsgl?w BB 2 W
PLACE NeAr=US T8 N o701 22: 3mm PP5V SO BKL_VLDO
, _=PP3V3_S0_BKL_VDDI O a -
VOLTAGE=5V
PLACE_NEAR=U9701. 22: 5rm
C(??ll% 1 C97110 1 1 09/071%);‘:1
By — b —— —— Qae
1 g —IE
603 402
NO STUFF
C9741
1UF © ] R
1|2
Al VDDl O VLDO VIN
N7 A 639 NO STUFF U701
X5R
ToUE 05 3977§0 LLP
1H2 BKL_FLTR R 147 9% %
2% 1w NCx—21@ ‘ﬁ z BKLT: PROD
%R RO9741 402 BKL_FSET 5 |FseT e FBl_2 RO717
RO753 1 K BKL_FLTR 20 |miter &  oura| 12 BKL I SENL 1 a2 LED RETURN 1 D - o
& . mm 4 . mm
o mm—=12C BKL 1 SCL A %ﬁ/ﬁ‘é” BKL_| SET 3 i seT aurz| 13 BKL_| SEN2 NCBECR™W DIEF0. 20 pmm %ﬁ/ﬁ‘é” NCNEGKZW DTH=0. 20 mm
5% 402 10 14, 402
Rgg57 H:;Ey BKL_SCL 10 |sak QuT: BKL_| SEN3 BKLT: P
i@y =12C BKL 1 SDA 1 2 BKL_SDA 11 [spa autal 16 BKL_| SEN4 R9318
Addr: Ox58(W)/O0x59( Rd) 76w BKL_PWM 2 e aurs|_11 BKL | SENS | ED RETURN 2 o
Moz TP BKL FAULT ] 18 BKL | SENG M N-KERR-W BFHES: 30™n M M NERERR-W BFEES: 30™n o
FAULT ouTe M/: oY
a 1 402
o _PPBUS SW LCDBKLT_PWR BKL_EN BN gy T VSN KL_VSYNC R BKLT: PROD
NO STUFF CRI Tl CAL
R9L04 1 09723 3o 'RI755 RIJL
o > LCD_BKLT PWM I UE IR 10K 1 > LED RETURN 3 o
% = %o Y Fiow M NEKERRW BFEES: S0 % M NRESK-WBHED: 3o 0
Milsl\év 2 g PAD M- - - : 1/ 16W - — .
5 1C9704 5 62 VELpE
—L 33pF Ao o] = 02
T Eg% . BKLT: PROD
1 gl bens o720
= Fpwne9. 62kHz 1/ 150 Yow | _LED=23. 2mA M N-KEDE W BFHES: Somm + A 2 oD RETHE 4 o
see spec for others "ath,[ |,%62" AW 710 ERECR B Ta Y ERECRD - 207mm
GND BKL _SGND b 32 402
mh@%mﬁﬁ&% W BKLT: PROD
Nass 1 R9321
| _LED=610*1. 23/ Ri set LED RETURN 5 oo
(EEPROM shoul d set EN_|_RES=1) M NCRERR-W BFHES: 30™inJss M NERESR-W BFEES: 3o™m e
Mios"
BKLT: PROD
R9722
AP\ 2 LED RETURN 6 oo
M N-RENR-W BFHES: 30™ 5 M N-RENR-W BFEES: 30
Moz
FOR LP8543:
STUFF R9741
NO STUFF R9740, C9740, C9741, R9754
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG neasur enent on LED stri ngs.
37150580 1 SCHOTTKY BARRI ER DI ODE RB160M 40 D9701 BOOST_VOL: LOW|
138S0673 2 CAP, 50V, 1210, XSR, 10UF+ - 10% C9797, C9799 CRI TI CAL SN S GRS SN NI == E A

TTTLE

LCD Backlight Driver

TPETErr—re
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7 _=PPBUS SO LCDBKLT

CRI Tl CAL
Q806
FDOB38APZ_SBMS001
SSoTe- HE PPBUS SW LCDBKLT PWR 8 70
F9800 M N-REGK W BTH0. 25" mn
2AMP- 32V VOLTAGE=12. 6V
1 2 PPBUS SO _LCDBKLT FUSED hd
M N_LINE_W DTH=0. 4_mm J_é PPBUS SO LCDBKLT FET
M N_NECK_W DTH=0. 25 mm $
0402- 1 VOLTAGE=T2. 6V

'R9808 9802 * — MOSFET FDC638APZ
301K 0. 1UF ——

1% T © CHANNEL P- TYPE

e =
, 402 ¢ RDS( ON) 43 nChm @. 5V

LCDBKLT EN DIV LOADI NG 0.65 A (EDP)
'RO809

147K

1%

1716w

VE-LF
, 402

LCOBKLT _EN L

Q807 ||l
SSMBNL5FEAPE
sorses | Kh
&
s[G™ ST
s D LCD BKLT EN LCDBKLT DI SABLE I

BKLT PLT RST L

Q807
SSMBN15FEAPE
sorses

ISYNC MASTER=T27 M.B
TTILE

SYNC _DATE=07/ 28/ 200!

LCD Backl i ght Support
DTG OB T
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FSB (Front-Si de Bus) Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#’{
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_DSTB * =3x_DI ELECTRI C 2 FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C 2
FSB_ADDR * =STANDARD 2 FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C 2
FSB_ADSTB * =2x_DI ELECTRI C 2 FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_1X * =STANDARD 2 FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C 2

All 4x/2x/1x FSB signals with i npedance requirenents are 50-ohm singl e- ended.

FSB 4X signals / groups shown in signal

table on right.

Signals within each 4x group should be matched within 5 ps of strobe.

DSTB# conpl enentary pairs should be matched within 1 ps of each other, all
Spacing is 2x dielectric between DATA#, DI NV# signals,

FSB 2X signals / groups shown in signal
Signals within each 2x group should be nmatched wi thin 20 ps.
Spacing is 1x dielectric between ADDR#, REQ# signals,

FSB 1X signals shown in signal

I ntel

NOTE: | ntel

Desi gn CGuide allows closer

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294),

CPU Si gnal

Constraints

table on right.

table on right.

Section 2

with 3x dielectric spacing

Desi gn Gui de reconmmends FSB signals be routed only on internal
spacing if signal

DSTB#s

ADTSB#s shoul d be matched +/ -
with 2x dielectric spacing to ADSTB#.

| ayers.

| engt hs can be shortened.

L1

Sections 4.2 & 4.3

matched to +/ -
to the DSTB#s.
270 ps.

135 ps.

CPU_VCCSENSE

*

25 ML

P

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

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517),

MCP FSB COWP Si gnal

Section 2

Constraints

L1

Sections 4.4 & 5.8.2.4

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2
CPU_COWP * 25 ML 2
CPU_GTLREF * 25 ML ? | SR DG recommends at least 25 mils, >50 mils preferred
CPU_I TP * =2: 1_SPACI NG 2

FSB Cl ock Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
MCP_FSB_COWP * 8 ML 2
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.1.4

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

CLK_FSB_100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
CLK_FSB * =3x_DI ELECTRI C 2 CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C 2
SOURCE: MCP79 Interface DG (DG 03328-001_v01l), Section 2.2.5

i npedance.

FSB 2X
Si gnal s

G oups

FSB 4X Si gnal

FSB 1X Signal s

CPU / FSB Net

NET_

TYPE

Properties

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —ESBDATA GROUPO | ESR 50S ESB_DATA FSB D L<15..0>
O —ESBDATA GROPO | ESR 50S ESB_DATA FSB DI NV_L<0>
[O—ESB_DSTRQ | ESB DSTR 50S | ESB DSTB FSB DSTB L_P<0>
CO—ESBDSIBO | FSB DSTR 50S| ESB DSTR FSB_DSTB_L_N<O>
O ESBDATAGROP1L | FSR 50S ESB_DATA FSB D L<31..16>
[CO—ESB_DATA_GRAP] | ESB 50S ESB_DATA FSB DI NV_L<1>
O —ESBDSTRI | ESB DSTR 50S | ESB DSTR FSB DSTB L_P<1>
[ —ESBDSTRI | ESB DSTR 50S | ESB DSTR FSB DSTB_L_N<1>
OO ESBDATA GROP? | ESR 50S ESB_DATA ESB D L<47..32>
[O—ESB_DATA_GROUP? | ESB 508 ESB_DATA FSB DI NV_L<2>
CO—ESBDSTR2 | ESB DSTR 50S | ESB DSTR FSB DSTB L_P<2>
O —ESB_DSTR2 | ESB DSTR 50S | ESB DSTR FSB DSTB_L_N<2>
O —ESBDATA GROUP3 [ ESB 50S ESB_DATA FSB D L<63..48>
O —ESBDATA GRAP3 [ ESB 50S ESB_DATA FSB DI NV_L<3>
CO—ESBDSIB3 | FSB DSTR 50S | ESR DSTR FSB_DSTB_L_P<3>
CO—EsBDstE2 | FSB DSTR 50S | ESB DSTR FSB DSTB L N<3>
O —ESBADDR GROUPO | ESR 50S ESB_ADDR FSB A L<16.. 3>
O —ESB_ADDR GRAUPO [ ESB 50S ESB ADDR FSB REQ L<4..0>
CO—ESB_ADSTRO ESB_50S ESB_ADSTRB FSB_ADSTB_L<0>

1 2 | ESB 50S ESB_ADDR FSB_A L<35..17>
O —ESB_ADSTRI ESB_50S ESB_ADSTR FSB_ADSTB_L<1>
O—EsB X ESB 50S ESB_1X FSB_ADS L
CO—ESB BREQ) | ESB 50S ESB_1X ESB_BREQO_L
O—EsB X ESB_50S ESB_1X FSB_BNR L
O—EsB X ESB_50S ESB_1X FSB_BPRI _L
[O—EsB1X ESB_50S ESB_1X ESB_DBSY_L
O—EsB X ESB_50S ESB_1X FSB_DEFER L
O—EsB X ESB_50S ESB_1X FSB_DRDY_L
O—EsB X ESB_50S ESB_1X FSB_H T_L
O—EsB X ESB_50S ESB_1X FSB_HI TM L

1% ESB_50S ESB_1X FSB_LOCK L
O —ESB_CPURST | ESB 50S ESB_1X ESB _CPURST L
CO—EsB1X ESB_50S ESB_1X FSB RS L<2..0>
[O—EsB1X ESB_50S ESB_1X ESB_TRDY_L
CO—CRUASYNC CPU 50S CPU_AGITL CPU_A20M L

) BSEI CPU 50S CPU_AGITL CPU BSEL<2..0>
O CRUEERR | CPU 50S CPU 8M L CPU FERR L
O—CBLLASYNG CcPU 508 CPU_AGTI CPU | GNNE_L
CO—CRUINTL CPU 50S CPU_AGITL CPU INIT L
[O—CBULASYNC R CPU 50S CPU_AGITL CPU_| NTR
[O—CBULASYNG R CPU 50S CPU_AGITL CPU_NM
O CPULPROCHOT | CPU 50S CPU_AGTL CPU_PROCHOT L
CO—CRU PVYRGD CPU 50S CPU_AGITL CPU_PWRGD
[O—CBLLASYNG CPU 50S CPU_AGTL CPU SM _L

CPU_ASYNC CPU 50S CPU_AGITL CPU STPCLK L

CO—BMIHRMIRIP | CPU 50S CPU 8M | PM THRMIRI P_L
CO—ESB.CPUSIP | CPU 50S CPU_AGITL ESB _CPUSLP_ L
CO—CRU ERQM SR CPU 50S CPU_AGITL CPU DPSLP_L
CO—CRULDPRSTP | CPU 50S CPU_AGITL CPU DPRSTP_L
CO—CBLLASYNG CPU 50S CPU_AGITL ESB_DPWR L
O—ESBAK CPU CIK_FSB 100D | O K_FSB FSB_CLK_CPU P
CO—ESB.QK CPU CIK_FSB 100D | O K_FSB ESB_CLK_CPU N
OO—EsBakiTe CIK_FSB 100D | O K_FSB FSB_CLK | TP_P
OO—ESBaKITe CIK_FSB 100D | O K_FSB ESB_CLK | TP_N
O—ESBaK Mp ClLK FSB 100D | QK FSB ESB_CLK_MCP_P
O—ESBaK Mp CIK_FSB 100D | O K_FSB ESB_CLK_MCP_N
O—CRULERR | CPU 50S CPU | ERR L
O —BM.DERSLPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
o—(See abhove) CcPU 508 CPU_AGTI | M\WP_DPRSL PVR
O M _CPu cOvP MCP_50S Mep Esg cave | MCP_BCLK_VM._COMP_ VDD
O ME_CPu cOve MCP_50S Mep EsB cave | MCP_BCLK_ VM. COMP_GND
O ME_CPu cOw MCP_50S Mep_EsB cave | MCP_CPU _COVP_VCC
CO—ME_cPu cove MCP_50S Mee_Esg_cawe | MCP_ CPU_COVP_GND
CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF
DU e CPU 50S CPU_CONP CPU_COVP<3>
Do—ceucawe CPY 27PAS CPU_COVP CPU_COMP<2>
DU e CPU 50S CPU_COVP CPU_COMP<1>
DU e CPU 27PAS CPU_COVP CPU_COVP<0>
CO—XDE 1Dl CPU 50S cPy I TP XDP_TDI
[O—XDE_ 100 CPU 50S cPU I TP XDP_TDO
O—XE_ M CPU 50S cPy | TP XDP_TMS
[O—XDE_TCK CPU 50S cPy I TP XDP_TCK

>_TRST_| CPU 50S cPy | TP XDP_TRST_ L
O—XDE_EPM.L CcPU 508 cPy I TP XDP_BPM L<4..0>
O—XDE_BPMLE CcPU 508 cPy I TP XDP_BPM L<5>
OO (ESB_CPURST 1) |cpuys0s CPU LTP XDP_CPURST_L
i CPU_50S CPU 8M 1 CPU_VI D<6. . 0>
[— CPU 50S CPU 8M | | MWP6_VI D<6. . 0>
[CO—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P
CO—CRLULVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N
= (CPU_VCCSENSE) CPY 27PAS cpy veesense | | WP6_VSEN P
[ (CPU_VCCSENSE) CPY 27PAS cpy veesense | | WP6_VSEN N

913

913

913

913

913

913

913

913

913

913

913

913

913

913

913

913

913

6913

6913

SYNC MASTER=T27 M.B

SYNC_DATE-08/ 03/ 2009
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Menory Bus Constraints

Menory Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 70D * =70_OHM DI FF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’

VEM_CLK2MVEM * =4: 1_SPACI NG 2 | NV DG says 3x inner, 4x outer
MEM_CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM_CTRL2MEM * =2.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MVEM_CVD2CMVD * =1.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MVEM_CMVD2VEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM_DATA2DATA * =1.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM _DATA2NEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_DQS2NEM * =3: 1_SPACI NG 2 | NV DG says 4x inner, 5x outer
MEM _20THER * 25 ML 2

Menory Bus Spaci ng Group Assi gnnents

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE_S!:;r
MVEM_CLK MVEM_CLK * VEM_CLK2MVEM MVEM_CMD MVEM_CLK * VEM_CVD2MVEM
MVEM_CLK MEM_CTRL * VEM_CLK2MVEM MVEM_CMD MEM_CTRL * VEM_CVD2MVEM
MVEM_CLK MVEM_CMD * VEM_CLK2MVEM MVEM_CMD MVEM_CMD * VEM_CVD2CMD
MEM _CLK MEM _DATA * VEM_CLK2MVEM MEM_CVD MEM _DATA * VEM_CVD2MVEM
MEM CLK MEM DG5S * VEM CLK2VEM MVEM_CVD MEM DG5S * VEM CND2VEM

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
MEM_CTRL MEM_CLK * MEM CTRL2MEM MEM_DATA MEM_CLK * MEM DATA2NEM
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MVEM _DATAZMVEM
MEM_CTRL MEM_CMVD * MEM CTRL2MEM MEM_DATA MEM_CMVD * MEM DATA2NEM
MEM _CTRL MEM _DATA * MEM _CTRL2ZMEM | MEM _DATA MEM _DATA * MEM _DATA2DATA
MEM_CTRL MEM_DQS * MEM CTRL2MEM MEM_DATA MEM_DQS * MEM DATAZNEM

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM DGQS MEM _CLK * VEM_DQS2MVEM MEM _CLK * * MVEM 20THER
MEM DGQS MEM _CTRL * VEM_DQS2MVEM MEM CTRL * * VEM 20THER
MVEM_DQS MVEM_CMD * VEM_DQS2MVEM MVEM_CMD * * VEM 20THER
MEM DQS MEM _DATA * VEM DQS2MVEM MEM _DATA * B VEM 20THER
MEM DS MEM DS * VEM DQS2MVEM MEM DQS * * VEM 20THER

DDR3: Need to support MEM *-style wildcards!

DQ si énal s should be matched within 5 ps of associated DQS pair.
inter-pair matching shoulw be within 360 ps

DQS intra-pair

mat chi ng should be within 1 ps,

No DQS to clock matching requirenent.

CLK intra-pair

Al menory signals maxi numlength is 1.030 ps.

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112),

MCP MEM COWVP Si gnal

mat chi ng should be within 1 ps,

inter-pair matching should be within 2 ps.
CMY CTRL signals should be matched within 150 ps.

Constraints

Section 2.2.
Section 6.

3
2

SOURCE: MCP89 I nterface DG (DG 04625-001_vO0.9),

Section 2.2.

2

MEM A/ B_CKE EC SET NAME |'S CHANGED ON K6, CANNOT SYNC THI S PAGE FROM T27

PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_NMEM_COVP * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT
MCP_VEM_COMP * =2x_DI ELECTRI C 2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 70D MEM O K MEM A CLK P<5..0>
O MEMA QK MEM 70D MEM QL K MEM A CLK N<5. . 0>
O MEMA CKE MEM 40S MEM CTRI MEM A_CKE<3. . 0>
O MEM A CNTL MEM 40S MEM CTRI MEM A _CS L<3..0>
O MEM A CNIL MEM 40S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 40S MEM CNVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S MEM CAVD MEM A RAS L
O MEMA D MEM 40S MEM CNVD MEM A CAS L
O MEMA D MEM 40S MEM CMVD MNEM A VE L
CO—MEM A DQ BYTEQ MEM 40S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTE1 MEM 40S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 40S MEM DATA MEM A _DQ<23. . 16>
O MEMA DQ BYTE3 MEM 40S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 40S MEM DATA MEM A_DQ<39. . 32>
CO—MEMA DQ BYTES MEM 40S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 40S MEM DATA NMEM A DQ<55. . 48>
CO—MEM A DQ BYTEZ MEM 40S MEM DATA MEM A DQ<63. . 56>
O MEM A DQ BYTEQ MEM 40S MEM DATA VEM A_DiVO>
O MEM A_DQ BYTE] MEM 40S MEM DATA NVEM A _Divkl>
O MEM.A_DQ BYTE2 MEM 40S MEM DATA NVEM A DiVK2>
O MEMA_DQ BYTE3 MEM 40S MEM DATA NVEM A _DIMK3>
O MEMA_DQ BYTE4 MEM 40S MEM DATA MEM A_DiVk4>
CO—MEM A DQ BYTES MEM 40S MEM DATA MEM A_DIVK5>
O MEMA_DQ BYTEG MEM 40S MEM DATA NVEM A _DIVK6>
O MEMA_DQ BYTE? MEM 40S MEM DATA MEM A_DMK7>
O MEMA DOSO MEM 70D VEM DS MEM A DQS P<0>
CO—MEMA_DOSO MEM 70D VEM DS MEM A DQS N<O>
O MEM A DXE1 MEM 70D MEM DQS. MEM A _DQS_P<1>
O MEM A DXE1 MEM 70D MEM DQS MEM A _DOS_N<1>
O MEMA DQS2 MEM 70D MEM DQS MEM A_DQS_P<2>
O MEMA DQS2 MEM 70D MEM DQS. MEM A_DOS_N<2>
AA_ MEM 70D VEM DS MEM A DQS P<3>
AA_ MEM 70D VEM DS MEM A DQS N<3>
O MEMA D4 MEM 70D MEM DQS. MEM A_DQS_P<4>
O MEMA DS MEM 70D VEM DS NMVEM A_DQS_N<4>
O MEMA DOSS MEM 70D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 70D VEM DS MEM A DQS N<5>
O MEMA DOSE MEM 70D VEM DS MEM A DQS P<6>
O MEMA DXSE MEM 70D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 70D MEM DQS. MEM A _DQS_P<7>
O MEMA DQS7 MEM 70D MEM DQS MEM A _DOS_N<7>
O MMEB AK MEM 70D MEM O K MEM B_CLK P<5.. 0>
O MEMEB aK MEM 70D MEM O K MEM B _CLK N<5. . 0>
O MEMB CKE MEM 40S MEM CTRI MEM B CKE<3. . 0>
O MEMB CNL MEM 40S MEM CTRI MEM B_CS_L<3..0>
O MEMB ONTL MEM 40S MEM CTRI MEM B_ODT<3. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CNVD NVEM B_RAS L
O MEMEB QD MEM 40S MEM CAVD VEM B_CAS L
OO MEMB QD MEM 40S MEM CMVD MEM B VE L
O MEM B_DQ BYTEQ MEM 40S MEM DATA MEM B_DQ<7. . 0>
O MEMB_DQ BYTE] MEM 40S MEM DATA MEM B_DQx<15. . 8>
O MEM B DQ BYTE2 MEM 40S MEM DATA MEM B_DQ<23. . 16>
CO—MEM B DQ BYTE3 MEM 40S MEM DATA MVEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 40S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 40S MEM DATA MEM B_DQ<47. . 40>
O MEM B DQ BYTEG MEM 40S MEM DATA NMVEM B_DQ<55. . 48>
O MEM B DQ BYTE? MEM 40S MEM DATA NMVEM B_DQ<63. . 56>
O MEM B DQ BYTEQ MEM 40S MEM DATA VEM B_DiVkO>
O MEM.B_DQ BYTE1 MEM 40S MEM DATA MEM B_DiVk1>
O MEM B DQ BYTE2 MEM 40S MEM DATA MEM B_DMVk2>
O MEM B DQ BYTE3 MEM 40S MEM DATA VEM B_DIVK3>
CO—MEM B DQ BYTE4 MEM 40S MEM DATA VEM B_Divk4>
O MEM B DQ BYTES MEM 40S MEM DATA MEM B_DMVK5>
O MEM B DQ BYTEG MEM 40S MEM DATA VEM B_DIVK6>
CO—MEM B DQ BYTE? MEM 40S MEM DATA MEM B_DIVK7>
CO—MEMB DOSO MEM 70D VEM DS MEM B_DQS P<0>
O MEM B DQS0 MEM 70D VEM DS NVEM B_DQOS N<O>
O MEM B XE1 MEM 70D VEM DS MEM B_DQS P<1>
O MEM B DXE1 MEM 70D MEM DQS MEM B_DOS N<1>
O MEM B DQs2 MEM 70D MEM DQS. MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 70D MEM DQS. MEM B_DOS _N<2>
O MEMB DOS3 MEM 70D VEM DS MEM B _DQS P<3>
O MEMB DOS3 MEM 70D VEM DS MEM B _DQS N<3>
O MEMB DOs4 MEM 70D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 70D MEM DQS. MEM B_DQS _N<4>
O MEMB DOSS MEM 70D VEM DS MEM B_DQS P<5>
O MEMB DOSS MEM 70D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 70D VEM DS MEM B _DQS P<6>
O MEMB DXS6 MEM 70D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 70D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 70D MEM DQS. MEM B_DOS N<7>
O ME_MEM COVP M VEM cave | vep VEM cave | MCP. VEM COVP_ VDD
CO—ME_MEM COVvP McP MEM cave | Mop vEM cave | MCP_ IVEM COVP_GND
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PCl - Expr ess

PHYSI CAL_RULE_SET

LAYER

ON LAYER?

ALLONRQUTE |\ \i MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

PCl 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

VEEI GHT SPACI NG_RULE_SET LAYER

LI NE- TO- LI NE SPACI NG I GHT

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG
PClE * =3X_DI ELECTRI C 2 PClE TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2
MCP_PEX_COMP * 8 ML 2

SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.3

NEED PCl e Genl/ Gen2 not es!

Anal og Vi deo Si gnal

Constraints

CRT_SYNC

*

=4x_DI ELECTRI C

S

MCP_DAC_COMP

*

=2x_DI ELECTRI C

S

CRT signal single-ended i npedence varies by |ocation:
- 37.5-ohmfrom MCP to first term nation resistor.

- 50-ohmfromfirst to second term nation resistor.

- 75-ohm from out put
R/ &' B signals should be matched as cl ose as possible and < 10 i nches.
SOURCE: MCP89 I nterface DG (DG 04625-001_vO0.9), Section 2.4.1.

Vi deo Si gnal

Di gital

of three-pole filter to connector

Constraints

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | 1 i UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM 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 VE| G—ff o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
CRT * 20 ML 2 CRT CRT * ORT_2CRT
CRT_2CRT * 15 ML 2
CRT_2CLK * 50 ML 2
CRT_2SW TCHER * 250 ML 2

(i f possible).

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‘@‘

DP_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

LVDS_100D * =100_CHM DI FF|  =100_OHM DI FF =100_CHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF

MCP_DV._COMP * v 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2

LVDS intra-pair

mat chi ng should be 5 mls. Pairs should be natched

within 100 mls.

NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm
Di spl ayPort/ TVDS i ntra-pair matching should be 5 ps.

Inter-pair matching should be within 100 ps.

Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals.
Max trace length: LVDS 10 i nches, DP 8.5 inches.
SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9), Section 2.4.2
SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
SATA_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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
SATA * =3x_DI ELECTRI C 2 SATA TOP, BOTTOM| =4x_DI ELECTRI C 2
SATA_TERMP * 8 ML 2

SATA intra-pair matching should be 1 ps.

Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3.
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.6

MCP89 Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ PCIE_90D PO E PEG R2D P<15.. 0>
[— PCIE_90D PO E PEG R2D N<15.. 0>
O—BEGRD PCIE_90D PO E PEG R2D C P<15.. 0>
= PCl E_90D PClE PEG R2D C N<15.. 0>
[O—BEG 2R PCIE_90D PO E PEG D2R P<15.. 0>
f— PCIE_90D PCIE PEG D2R N<15.. 0>
= PCl E_90D PClE PEG D2R C P<15.. 0>
[— PCIE_90D PCIE PEG D2R C N<15. . 0>
i PCl E_90D PClE PCl E AP_R2D P
[— PCl E 90D PClE PCIE AP_R2D N
O—BCLE AP RD PCl E_90D PClE PCILE AP R2D C P
= PCl E 90D PClE PCIE AP R2D C N
CO—PCE AP 2R PCl E_90D PClE PCl E AP_D2R P
[— PCl E_90D PClE PCl E AP_D2R N
i PCl E 90D PClE PCl E ENET_R2D P
[ PCl E_90D PClE PCl E ENET_R2D N
CO—BCLE ENFT R2D PCl E_90D PCLE PClE ENET R2D C P
= PCl E 90D PClE PClE ENET_R2D C N
[O—BCLE ENET 2R PCI E 90D PClE PCl E ENET_D2R P
[ PCl E_90D PClE PCl E_ ENET_D2R N
[ PCI E 90D PClE PCl E ENET_D2R C P
D PCI E 90D PClE PCl E ENET_D2R C N
[ PCl E 90D PClE PCl E FW R2D P
[— PCl E_90D PClE PClE FWR2D N
O—BCQE EWRD PCl E_90D PClE PCE FWR2D C P
= PCl E_90D PClE PCl E_FWR2D C N
[O—BCE EWM®R PCl E_90D PClE PCl E FW D2R P
[ PCl E 90D PClE PCl E FW D2R N
[ PCl E_90D PClE PCE FWD2R C P
[— PCl E_90D PClE PCIE FWD2R C N
O ME_PEQ_REFQLK K PCE 1000 K PG E PEG CLK100M P
[ K PCE 1000 K PG E PEG CLK100M N
O ME_PE1_REFQK K PCE 1000 K PCE PCl E_ CLK100M AP_P
[ K PCE 1000 K PG E PCl E_ CLK100M AP_N
O ME_PE2 REEQK K PCE 1000 K PCE PCl E_CLKI100M ENET_P
[— K PO E 1000 K PO E PCl E_ CLK100M ENET_N
O ME_PE3_REFQK CK PO E 1000 K PCE PCl E_ CLK100M FW P
= K PCE 1000 K PG E PCl E_CLK100M FW N
O ME_PEX QLK COVP Mep_PEX_canve | MCP_PEXO_TERMP
CO—CRLEED CRT_50S CRT CRT IGRC PR
[CO—CRI_GREEN CRT_50S CRT CRT IGG Y Y
O CRLEBLLE CRT_50S CRT CRT_| G B COW_PB
O CRLSYNC CRT_50S CRT_SYNC CRT_| G HSYNC
[CO—CRLSINC CRT_50S CRT_SYNC CRT_| G VSYNC

>_DAC Mep_pac cave | MCP_TV_DAC RSET
O M2_DAC VREE Mcp_pac cave | MCP_TV_DAC VREF
OO IMS LG IXC DP_90D pispraypert | TMDS |G TXC P
OIS LG IXC DP_90D pisplAyport | TMDS_ | G TXC N
OIS 1GTXD DP_90D pispLayport | TMDS | G TXD P<5. . 0>
O IMS IG TIXD DP_90D pispLAayPorT | TMDS | G TXD N<5. . 0>
O BT M DP_90D piselayport | DP 1G M. P<3. . 0>
oI M DP_90D piselayport [ DP 1G ML_N<3. . 0>
O—DE_EXT_AUX CH DP_90D pspiaypert [ DP 1G AUX CH P
O DP_EXT_AUX_CH DP_90D pspraypert [ DP_1G AUX CH N

MCP_DV_CONP

|

5
d

LVDS |G A K LVDS 100D LVDS LVDS |G A CLK P
LVDS IG A K LVDS 100D LVDS LVDS |G A CLK N
LVDS 1 G A _DATA LVDS 100D LVDS LVDS | G A DATA P<2..0>
LVDS 1 G A _DATA LVDS 100D LVDS LVDS | G A DATA N<2..0>
LVDS | G A _DATA3 LVDS 100D LVDS LVDS | G A DATA P<3>
LVDS | G A _DATA3 LVDS 100D LVDS LVDS | G A DATA N<3>
IVDS IG B K LVDS 100D LVDS LVDS I1G B CLK P
VDS IG B K LVDS 100D LVDS LVDS 1G B CLK N
LVDS 1 G B _DATA LVDS 100D LVDS LVDS | G B _DATA P<2..0>
LVDS 1 G B _DATA LVDS 100D LVDS LVDS | G B _DATA N<2..0>
LVDS | G B_DATA3 LVDS 100D LVDS LVDS | G B _DATA P<3>
LVDS | G B DATA3 LVDS 100D LVDS LVDS | G B _DATA N<3>
>_| . MCP_DV_COVP MCP_| FPAB RSET
MCP_| EPAB_VPROBE MCP_| FPAB_VPROBE
SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P
SATA_90D SATA SATA HDD R2D C N
SATA_90D SATA SATA HDD R2D P
SATA_90D SATA SATA HDD R2D N
SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P
SATA_90D SATA SATA HDD D2R N
SATA_90D SATA SATA_HDD D2R C P
SATA_90D SATA SATA HDD D2R C N
SATA_ QDD R2D SATA_90D SATA SATA ODD R2D C P
SATA_90D SATA SATA ODD R2D C N
SATA_90D SATA SATA _ODD R2D P
SATA_90D SATA SATA _ODD R2D N
SATA_ QDD 2R SATA_90D SATA SATA _ODD D2R P
SATA_90D SATA SATA _ODD D2R N
SATA_90D SATA SATA ODD D2R C P
SATA_90D SATA SATA ODD D2R C N
MCP_SATA_TERMP SATA_TERMP MCP_SATA_TERMP

0 0000000000000000 00 000000000000

8 68

8 68

16 23

16 23

8 67

8 67

6867

6867
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LPC Bus Constraints

MCP89 Net

Properties

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ON LAYER?
LPC _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_LPC_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

LPC

=1. 5x_DI ELECTRI C

CLK_LPC

=2x_DI ELECTRI C

SOURCE: MCP8

9 Interface DG (DG 04625-001_vO.

9), Section 2.

USB 2.0

Interface Constraints

7

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 TOLINE SPACING | vEIGHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP8

9 Interface DG (DG 04625-001_vO.

9), Section 2.

SMBus I nterface Constraints
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘G&:"
SMB_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 AEI GHT

SvB

=2x_DI ELECTRI C 2

SOURCE: MCP89 I nterface DG (DG 04625-001_v0.9), Section 2.

HD Audi o

Interface Constraints

9

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_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

HDA

=2x_DI ELECTRI C

MCP_HDA_COMP

8 ML

SOURCE: MCP8

9 Interface DG (DG 04625-001_vO.

9), Section 2.

SI O Si gnal Constraints

10

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

CLK_SLOW

=1. 5x_DI ELECTRI C

S

SOURCE: MCP8

SPI I nt

erfac

9 Interface DG (DG 04625-001_vO.
e Constraints

9), Section 2.

11

PHYSI CAL_RULE_SET

LAYER

ON_LAYER?

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

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

=1. 5x_DI ELECTRI C

S

SOURCE: MCP89 I nterface DG (DG 04625-001_vO0.9), Section 2.

12

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

OO—LPC AD LPC_55S LPC. LPC AD<3. . 0>

CO—LBC ERAME | L PC 55S LPC LPC FRAME L

O—LBC RESET | L PC 5585 LPC LPC RESET L

O ME_LPC AKo K IPC 558 | QK IPC LPC CLK33M SMC R

= K IPC 558 | QK IPC LPC ClLK33M SMC

[— K IPC 558 | QK IPC LPC CLK33M LPCPLUS

O 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

CO—USB M NI USB_90D USB UsB M NI _P

D USB_90D USB USB_M NI _N

[CO—USB EXID USB_90D USB USB_EXTD P

[ USB 90D USB USB_EXTD N

O USB_CAVERA USB_90D USB USB_CAMERA P

[ USB_90D USB USB_CANMERA N

CO—USB.BT USB_90D USB USB BT P

= USB_90D USB USB_BT_N

CO—USB TPAD USB 90D USB USB _TPAD P

[— USB_90D USB USB_TPAD_N

OO—UsB IR USB 90D USB USB IR P

D USB_90D USB USB IR N

O USB EXTB USB_90D USB USB_EXTB_P

= USB_90D USB USB EXTB N

CO—UsB 157 USB_90D USB USB_T57_P

= USB_90D USB USB_T57_N

CO—USB EXTC USB_90D USB USB _EXTC P

[ USB 90D USB USB_EXTC N

[O—USB_SDCARD USB_90D USB USB_SDCARD P

[ USB_90D USB USB_SDCARD N

o UsB w USB_90D USB UsB WM P

= USB_90D USB USB_VWM N

O MP_USB RBIAS MCP_USB_RBI AY MCP_USB_RBI AS_G\D
> MCP_Q_¢ | SMB_55S SMB SMBUS MCP_0_CLK
> MCP_0Q_| | SMB_55S SMB SMBUS _MCP_0_DATA
_SMC, | . | SMB_55S SVB SMBUS MCP_1_CLK
_SMC, | . | SMB_55S SVB SMBUS MCP_1 DATA

OO HA BT AK HDA_55S HDA HDA BIT_CLK

HDA_55S HDA HDA BIT_CLK R

[O—HDA_SYNC HDA_55S HDA HDA_SYNC

[ HDA 55S HDA HDA SYNC R

O HDARST | HDA 55S HDA HDA RST R L

= HDA 55S HDA HDA RST L

O HDA SDINO HDA 55S HDA HDA _SDI NO

[— HDA_55S HDA HDA_SDI N_CODEC

O—HbA shaur HDA 55S HDA HDA SDOUT

= HDA 55S HDA HDA SDOUT_R

CO—MCE_HDA PULLDN COVP McP HDA cave | MCP_HDA _PULL DN _COVP

O ME SUs aK CK SIONS5S | QK SILON PM CLK32K_SUSCLK R

= K SION55S | K Slow PM CLK32K SUSCLK

O—SBLaK SPI _55S SPI SPI _CLK R

[ SPl_55S SPI SPI _CLK

CO—SBL_Mx! SPl_55S SP| SPI_MOSI_R

= SPl_55S SPI SPI _MOSI

OO—SBLMs0o SPl_55S SPI SPlL _M SO

O—SBL_cs0 SPl_55S SP| SPI_CSO_R L

[ SPl_55S SPI SPI _CSO_L

[ SPl_55S SPI SPI_MB_CLK

D SPl_55S SPI SPI _M.B_MOSI

= SPl_55S SPI SPI_M.B_M SO

[ SPl_55S SPI SPIL_MB CS L

[ SPl_55S SPI SPI _ALT _CLK

D SPI _55S SPI SPI _ALT_MOSI

= SPl_55S SPI SPI _ALT_M SO

[ SPl_55S SPl SPI _ALT_CS_L

18 39 41

18 39 41

18 24

18 24

24 39

24 a1

17 37

17 37

37 79

37 79

8 17

8 17

8 17

8 17

17 29

17 29

17 29

17 29

17 47

17 47

17 38

17 38

17 37

17 37

6 38

6 38

8 17

8 17

17 30

17 30

8 17

8 17

17

18

18 24

24 39

18 41

6 a1

18 41

6 a1

6 18 41

18 41

6 a1

a1 50

a1 50

a1 50

a1 50
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MCP RGM |

(Et hernet) Constraints

:

I Net Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%]TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#’{
MCP_M | _COVP * =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 LAYER LI NE- TO LI NE SPACI NG VE| G—ff
MCOP_BUFO_CLK * =3: 1_SPACI NG 2

ENET_M | * 12 ML 2

SOURCE: MCP7

3 Interface DG (DG 02974-001_vO01l), Sections 2.7.2 & 2.7.4

88E1116R ( Et her net PHY) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%ITE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘G&:"
ENET_MDI _100D * =100_cHM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ'
ENET_NDI * 25 ML 2

SOURCE: MCP7

SD Card Interface Constraints

3 Interface DG (DG 02974-001_vO01l), Section 2.7.

4

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

Do Me MI_cawe MCP_M 1 _COVP MCP_M | _COVP_VDD
o—MEML_cOw MCP_M 1 _COVP MCP_M | _COVP_GND

O ME_CLK25M BUEQ ENET M1 555 | vep BUEQ ak | MCP_CLK25M BUFO_R
[ ENET M1 55s | vop BUEg ak | RTL8211 ClLK25M CKXTAL1
O—ENELINIR | ENET_M 1 _55S | ENET_M | ENET_I NTR L
OO—ENELMIO ENET M1 55S | ENET M| ENET_MDI O

O—ENEL M ENET M1 55S | ENET M| ENET_NMDC

O —ENET_PVRDW | ENET M1 55S | ENET M| ENET_PWRDWN L
[O—ENEL RXAK ENET_M 1 _55S | ENET_M 1 ENET_CLK125M RXCLK R
[ ENET M1 55S | ENET M| ENET_CLK125M RXCLK
[ ENET M1 55S | ENET M| ENET_RXD R<3..0>
CO—ENET_RXD_STRAP ENET_M 1 _55S | ENET_M 1 ENET_RXD<0>

O —ENET_RXD STRAP ENET_M1_55S | ENET_M | ENET_RXD<3. . 1>
[O—ENELRXD ENET M1 55S | ENET M| ENET_RX CTRL
[OO—ENELIXAK ENET_M 1 _55S | ENET_M 1 ENET_CLK125M TXCLK
CO—EMNEL XD ENEFT M1 _55S | ENFT M1 ENET_TXD<0>

O—EEL XD ENET_M 1 _55S | ENET M1 ENET_TXD<3..1>
OO—EEL DD ENET M1 55S | ENET M| ENET_TX CTRL

i ENET M1 55S | ENET M| ENET _RESET L

m
>
D
—
-]
D
—

Net Properties

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
SD_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT
SD_| NTERFACE * =3X_DI ELECTRI C ? ‘

SD Card Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O—ENEL_ M ENET_MDI 1000 ENET_MDI ENET_MDI _P<3.. 0>
= ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0>

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—SDDATA SD 55S sD | NTEREACE | SD_D<4. . 0>
[— SD 555 sD | NTEREACE | SDCONN_DATA<4. . 0>
[ SD_55S sh_I NTEREACE | BCMB7765_CR DATA<4>
[OOSR DATAR SD_55S SD_LNTEREACE | SD D<7. . 5>
= SD 558 SD | NTEREACE | SDCONN_DATA<7. . 5>
= SD 555 sD | NTEREACE | BCMB7765_CR DATA<7. . 5>
O—Shak SD 55S sh | NTEREACE | SD_CLK
[ SD_55S sb_INTEReEACE | SD_CLK R
[ SD_55S sD_L NTEREACE | SDCONN_CLK
Oo—shan SD 55S sD | NTEREACE | SD_CNVD
[ SD 55S sh | NTEREACE | SDCONN_CVD
[ SD 55S SD | NTEREACE | BCMB7765_CR_CMD

NOTE: SD D<7..5> are different to support
BCM6764M BCMB7765 co- | ayout .

17

8 17

8 17

8 17

24 31

31 32

31 32
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FireWre Net

Properties

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE W DTH
FW 100D * ~100_cHvLo1 FF =100_OHM_DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
FW TP * =3:1_SPACI NG 2

CANNOT SYNC THI S PAGE FROM T27,

FW CONSTRAI NTS CHANGED TO 1000HM DI FF

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—fweote Ew 100D EW TP FWPO TPA P
[ — Ew 100D EW TP FWPO TPA N
[CO—~Eweo_tes Ew 100D EW TP FWPO TPB P
[CO—fwen ten EW 100D EW TP FW PO_TPB N
CO—fwel e EW 100D EW TP FWP1 TPA P
[ — IR Ew 100D EW TP FWP1 TPA N
CO—fwel ten EW 100D EW TP FWP1 TPB P
CO—fweites EW 100D EW TP FWP1 TPB N

Port 2 Not Used

ISYNC MASTER=T27 M.B
TTILE

SYNC _DATE=07/ 20/ 200!

FireWre Constraints
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SMC SMBus Net

Properties

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
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW

e
ELEGTRI CAL_GONSTRAY NT_SET Prvsi AL seaci
CO—swas.s sa NE, N SMBUS SMC A S3 SCL
CO—swus s DA NE, N SMBUS SMC A S3 SDA
O —SMaUS_SMC BSOSO NE, N SMBUS SMC B SO SCL
[CO—SMAUS SWC RS0 sha NE, NE SMBUS SMC B_SO_SDA
CO—sMaus S0 s0.sa B, NE SMBUS SMC O SO SCL
[CO—SMaUS_SNC.0_S0_SDA NE, N SMBUS SMC O SO SDA
> —swus s ssasa " "
[CO—SMLS_S\C_BSA_SDA NE, N SMBUS SMC BSA SDA
CO—SMals_svo vovr sal NE, N SMBUS SMC MGMT_SCL
[CD—SMBLS_SNC_ MM SDA NE, N SMBUS SMC_MGMI_SDA
SMBus Charger Net Properties
e

ELEGTRI CAL_GONSTRAY NT_SET Prvsi AL seaci
CO—«=®=csl 1TQI_DIEEPAIR CHGR CSI _P
[ — 1TQI_DIEEPAIR CHGR CSI_N

1TQI_DIEEPAIR CHGR CSI R P
g 1TQI_DIEEPAIR. CHGR CSI R N
CO—a=cso 1TQI_DIEEPAIR CHGR CSO P
[ — 1TQI_DIEEPAIR CHGR CSO N
[— 1TQl_DIEEPAIR CHGR CSO R P
[ — 1TOl_DIEEPALR CHGR CSO R N

aa 58

aa 58

ISYNC MASTER=T27 M.B
TTILE

SYNC _DATE=07/ 28/ 200!

SMC Constraints
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M sc Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
SENSE_1TOl_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
THERM 1TOL_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
DI FFPAI R * =1:1_DI FFPAI R =1: 1_DI FFPAI R =1:1_DIFFPAIR | =1:1_DIFFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
SENSE * =2: 1_SPACI NG 2
THERM * =2: 1_SPACI NG 2
AUDI O * =2: 1_SPACI NG 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
ENETCONN * 25 MLS 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
G\D * =STANDARD 2
VEM_PONER * =STANDARD 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
GND_P2MM * 0.20 MM 1000
PVR_P2MM * 0.20 MM 1000
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_POVNER * PVR_P2MM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MM
MEM _CTRL G\D * G\D_P2MM MEM _CTRL MVEM _POVER * PWR_P2MM
MEM _DATA G\D * G\D_P2MM MEM _DATA MVEM _POVER * PWR_P2MM
MEM_DQS GN\D * GND_P2MM MEM_DQS VEM_PONER * PVR_P2MWM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
CLK_PCI E G\D * GND_P2MM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\ND_P2MWM CPU_COVP G\D * G\D_P2MWM
SATA G\D * G\ND_P2MM CPU_GTLREF G\D * G\D_P2MWM
usB G\D * G\ND_P2MWM CPU_VCCSENSE G\D * G\D_P2MWM
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
LVDS G\D * G\ND_P2MM ENET_NDI G\D * G\ND_P2MWM

MCP Fanout

Constrai nt

Rel axati ons

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—(POE _AP) K PCOE 100D| QK PAE PCl E_ CLK100M AP_CONN P
[ K PCOE 100D| QK PAE PCl E_ CLK100M AP_CONN N
O (USB EXTA) USB_90D USB USB EXTA MUXED P
O (USB EXTA) USB_90D USB USB_EXTA _MUXED N
CO—(USB EXTA) USB_90D USB USB LT1_P
O (USB EXTA) USB_90D USB USB LT1 N
O (USB TPAD) USB_90D USB USB TPAD R P
[O—(USB TPAD) USB_90D USB USB TPAD R N
O (USB_CANERA) USB_90D USB. USB _CAMERA CONN P
O (USB_CANERA) USB_90D USB. USB _CAMERA CONN_N
[ USB_90D USB. USB BT _CONN P
[ USB_90D USB USB_BT_CONN_N
[ USB_90D USB USB LT2 P
[ USB_90D USB USB LT2 N
[ ENET_MDI 100D | ENETCONN ENETCONN _P<3. . 0>
D ENET_MDI 100D | ENETCONN ENETCONN N<3. . 0>
D SATA_90D SATA SATA ODD R2D UF_P
[ SATA_90D SATA SATA ODD R2D UF_N
[— SATA_90D SATA SATA ODD D2R UF P
D SATA_90D SATA SATA ODD D2R UF_N
o SATA_90D SATA SATA_HDD D2R_UF_P
[ SATA_90D SATA SATA HDD D2R UF_N
[ SATA_90D SATA SATA HDD R2D UF_P
" SATA_90D SATA SATA_HDD R2D UF_N
[ SATA 90D SATA SATA_HDD D2R RDRV_I N P
[ SATA_90D SATA SATA HDD D2R RDRV_IN N
D SATA_90D SATA SATA HDD R2D RDRV_IN P
[ SATA_90D SATA SATA HDD R2D RDRV_IN N
[ SATA_90D SATA SATA HDD D2R RDRV_OUT P
[— SATA_90D SATA SATA HDD D2R RDRV_OUT N
[ SATA_90D SATA SATA HDD R2D RDRV_OUT P
[ SATA_90D SATA SATA HDD R2D RDRV_OUT N
[ SATA_90D SATA SATA _HDD D2R NORDRV_P
[ SATA_90D SATA SATA _HDD D2R NORDRV_N
[ SATA_90D SATA SATA HDD R2D NORDRV_P
" SATA_90D SATA SATA_HDD R2D NORDRV_N
Graphi cs Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
i LVDS 100D LVDS LVDS CONN A CLK P
[ LVDS_100D LVDS LVDS CONN_A CLK N
[ LVDS 100D LVDS LVDS CONN A CLK F P
[ LVDS 100D LVDS LVDS CONN A CLK F N
[ LVDS 100D LVDS LVDS CONN A DATA P<2..0>
= LVDS 100D LVDS LVDS_CONN_A_DATA N<2..0>
[— LVDS 100D LVDS LVDS CONN B CLK P
D LVDS 100D LVDS LVDS CONN B CLK N
[ LVDS 100D LVDS LVDS CONN B CLK F P
[ LVDS 100D LVDS LVDS CONN B CLK F N
[— LVDS_100D LVDS LVDS CONN B DATA P<2..0>
[ LVDS_100D LVDS LVDS CONN B DATA N<2..0>
OB EXT M) DP_90D DI SPI AYPORT DP_EXT_M._P<3..0>
[ DP_90D DI SPI AYPORT DP_EXT_M._N<3..0>
" DP_90D DI SPL AYPORT DP_EXT _M._C P<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT_M._C N<3..0>
D DP_90D DI SPIL AYPORT DP_EXT _M._F P<3..0>
" DP_90D DI SPIL AYPORT DP_EXT _M._F N<3..0>
CO—(DR_EXT_AUX_CH) DP_90D DI SPI AYPORT DP_EXT_AUX CH C P
[ DP_90D DI SPL AYPORT DP_EXT_AUX CH C N
D DP_90D DI SPL AYPORT DP_AUX _CH SWP
[ DP_90D DI SPIL AYPORT DP_AUX _CH SW N

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MVEM 40S * 0.09 MV 5.8 M o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_DV_COVP ToP 0.1 M 500 ML ]
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_VEM_COVP ToP 0.1 MV 500 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_M | _COwP TOP 0.1 MM 500 M L »
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_USB_RBI AS TOP 0.1 MM 500 M L »
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_DV_COWP * 0.25 WM 250 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

6 67

6 67

18 45

18 45

6765

6765

6765

Power Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D2_P
[ THERM 1TOL 559 THERM CPUTHVSNS D2_N
CO—CRU THERVD THERM 1TOL 559 THERM CPU _THERNMD P
= THERM 1TOL 559 THERM CPU_THERMD_N
O MCPTHVENS D2 THERM 1TOL 559 THERM MCPTHVENS D2_P
[ THERM 1TOL 559 THERM MCPTHVENS D2_N
O MR _THVDI ODE THERM 1TOL 559 THERM MCP_THVDI ODE_P
[ THERM 1TOL 559 THERM MCP_THVDI ODE N
[CO—SENSE DI FEPAIR SENSE_1TO1_559 SENSE I SNS_1V5_S3_P
[ SENSE_1TOl 559 SENSE I SNS_1V5_S3_N
[ SENSE_1TOl 559 SENSE ISNS_1V5_S3_R P
[ SENSE_1TO1 559 SENSE ISNS_1V5_S3_R N
CO—SENSE _DIFEPAIR SENSE_1TO1 559 SENSE | SNS Al RPORT_P
[ SENSE_1TOl 559 SENSE I SNS_AlI RPORT_N
[ SENSE_1TO1 559 SENSE | SNS_AI RPORT_R P
[ SENSE_1TOl 559 SENSE I SNS_AIRPORT R N
[CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE | SNS HDD P
[ SENSE_1TO1_559 SENSE I SNS_HDD N
[ SENSE_1TO1 559 SENSE I SNS HDD R P
[ SENSE_1TOl 559 SENSE I SNS HDD R N
O SENSE DIFEPAIR SENSE_1TO1_559 SENSE I SNS_LCDBKLT_P
[ SENSE_1TOl 559 SENSE I SNS LCDBKLT_ N
[ SENSE_1TO1 559 SENSE I SNS LCDBKLT R P
[ SENSE_1TOl 559 SENSE I SNS LCDBKLT R N
[CO—SENSE DI FEPAIR SENSE_1TO1_559 SENSE I SNS_ODD P
[ SENSE_1TOl 559 SENSE I SNS_ODD N
[ SENSE_1TOl 559 SENSE ISNS OOD R P
[ SENSE_1TOl 559 SENSE I SNS_ OOD R N
CO—SENSE_DIFEPAIR SENSE_1TO1 559 SENSE | SNS_CPWTT_P
[ SENSE_1TO1 559 SENSE I SNS_CPUVTT_N
[CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE MCPCORESO_VSEN P
[ SENSE_1TOl 559 SENSE MCPCORESO_VSEN N
> VEM PONER PP1V5R1V35_S3
[ SB_PONER PP3V3_S5
[ SB_PONER PP3V3_S0
[ SB_PONER PP1V5_S0

T GND GN\D

Audi o Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DI EFPAI R AUDI O AUD SPKRAMP_LIN P
[ DI EFPAI R AUDI O AUD SPKRAMP_LI N N
[ DI EFPAI R AUDI O AUD_SPKRAMP_SUBI N P
= DI EEPAI R AUDI O AUD_SPKRAMP_SUBI N_N
[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N P
[— DI EFPAI R AUDI O AUD _SPKRAMP_RI N N
[ DI EFPAI R AUDI O SSMR315L_P
[ DI EFPAI R AUDI O SSMR315L_N
[ DI EFPAI R AUDI O SSMR315S P
[— DI EFPAI R AUDI O SSMR315S N
[ DI EFPAI R AUDI O SSMR315R P
[ DI EFPAI R AUDI O SSMR315R N
CO—SeK.amr DI EEPAI R AUDIL O SPKRCONN L_QOQUT P
= DI EEPAI R AUDI O SPKRCONN_L_OUT_N
CO—SBK.amr DI EEPAI R AUDIL O SPKRCONN S QUT P
[ DI EFPAI R AUDI O SPKRCONN_ S_OUT_N
o—sex.aur DI EEPAI R AUDI O SPKRCONN_R_OUT_P
[ DI EFPAI R AUDI O SPKRCONN R OUT_N
[ DI EFPAI R AUDI O Bl MCP
[— DI EFPAI R AUDI O Bl_MC N
[ DI EFPAI R AUDI O HS M C P
[ DI EFPAI R AUDI O HS M C N

SYNC MASTER=T27 M.B

K6/ K69 Specific Constraints

@ Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY LE COVPUTER,

ERTY_OF APP

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW

I NC.
NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED

A 13.0
108 OF 109
79 OF 80

2

1




8

7

6

K6/ K69 Boar d- Speci fi c Physi cal

& Spacing Constraints

BOARD LAYERS BOARD AREAS BRI | OEREFRR
TOP, I'SL2, I SL3, | SL4, I SL5, 1 SL6, I SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.2
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DEFAULT * % =50_OHM SE 0.080 MM 12.7 WM 0 MM 0 MM
STANDARD * % =DEFAULT =DEFAULT 12.7 MW =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM SE | TOP, BOTTOM M 0.090 MM 0.090 MM o
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM SE | TOP, BOTTOM M 0.115 MM 0.115 MM o
50_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
40_OHM SE | TOP, BOTTOM M 0.165 MM 0.100 MM N )
40_OHM SE * Y 0.126 MM 0.100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_CHM SE | TOP, BOTTOM M 0.310 MM 0.310 MM o
27P4_OHM SE * Y 0.222 MM 0.222 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF  [isia,1504,1510. 15119 Y 0.151 MM 0.109 MM =STANDARD 0.224 MM 0.090 MM
70_OHM DI FF | TOP, BOTTOM M 0.185 MM 0.185 MM 0.200 MM 0.200 MM
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [isia. 1504, 1510, 15019 M 0.095 MM 0.095 MM 0.234 MM 0.234 MM
90_OHM DI FF | TOP, BOTTOM Y 0.112 MM 0.112 MM 0.220 MM 0.220 MM
PHYSI CAL_RULE_SET LAYER GIQL%EF(’ M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA&D‘
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF | sia, 154, 1sto, 1 stao) Y 0.075 MM 0.075 MM 0.244 MV 0.244 MM
100_OHM DI FF | TOP, BOTTOM Y 0.091 MM 0.091 MM 0.230 MV 0.230 MM
PHYSI CAL_RULE_SET LAYER GIQL%EF(’ M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:’{
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF |isia, 1sta,15t0,1 5010 Y 0.075 MM 0.075 MM 0.330 MM 0.330 MM
110_OHM DI FF | TOP, BOTTOM M 0.077 MM 0.077 MM 0.330 MM 0.330 MM
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP
1:1_DI FFPAI R * % =STANDARD =STANDARD =STANDARD 0.1 Mv 0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEisér NET_PHYSI CAL_TYPE AREA_TYPE PHYSI OG\L7RU;E7$E|:
DEFAULT * 0.1 M 2 * * BGA BGA_PIMM MEM 40S BGA STANDARD
STANDARD * =DEFAULT 2 MEM _CLK * BGA BGA_P2MWM
BGA_P1MM * 0.1 MW CLK_FSB * BGA BGA P2MWM
BGA_P2MM * 0.2 W 2 CLK_LPC * BGA BGA P2MWM
BGA_P3MM * 0.3 WM 2 CLK_PCI E * BGA BGA_P2W

_ CLK_SLow * BGA BGA P2MM

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT FSB_DSTB FSB_DSTB BGA BGA_P?)W -

1.5: 1_SPACI NG * 0.15 MM 2

2: 1_SPACI NG * 0.2 MM 2
2.5: 1_SPACI NG * 0.25 MM
3: 1_SPACI NG * 0.3 MM 2
4:1_SPACI NG * 0.4 MM 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G‘ff F
1. 5X_DI ELECTRI ¢ TOP, BOTTOM 0.105 MM AW

2X_DI ELECTRI C | TOP, BOTTOM 0.140 MM 2

3X_Dl ELECTRI C | TOP, BOTTOM 0.210 MM

4X_DI ELECTRI C | TOP, BOTTOM 0.280 MM 2

5X_DI ELECTRI C | TOP, BOTTOM 0.350 MM 2

1. 5X_DI ELECTRI ¢ * 0.095 MM

2X_Dl ELECTRI C * 0.126 MM

3X_DI ELECTRI C * 0.189 MM 2

4X_DI ELECTRI C * 0.252 MM 2

5X_DI ELECTRI C * 0.315 MM 2
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