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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/ -
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
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U1000
31300
| NTEL CPU
2. X OR 3. X Giz XDPPSI(?\IN
PENRYN
PG 9
FsB
64-Bit 16950, U7000
1067/ 1333 MHz
PG 10 DC/ BATT PONER SUPPLY
32900 PG 58, 59
2 UDl Mvs
GPl Os FSB | NTERFACE MAI N
MEMORY DDR3- 1067/ 1333MHZ DI MM
PG 18 PG 14 U5535, U515
PG 25, 26
CPU, MCP, TEMP SENSOR
PG 45
ax M sc
PG 18
SYNTH 06100 PC N\ERPGSSDENSE
PG 15, 18 SPI
Pl Boot ROM J5601
SATA FAN CONN AND CONTRCL
Conn 1.05V/ 3GHZ. PG 18 Fe o Fe e
HD PG 38 /|\ \|/
— NVI DI A -
Sel
SATA B, 0 BSB ADC Fan . r 150
Conn 1.05v/ 3G SATA MC SMC rt LPC+SPI Conn
PG 38 PG 17 LPC PG 39 PG 46
u1400 e I T
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LVDS VR
CONN LVDS ouT CTRL
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Fe 68 RGB ouT Bl uet oot h|| TRACKPAL/ EXTERNAL
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~
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g 0
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33401 % ©
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Al R PORT 5 .
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o
PG 29 358 °
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o PG 18 SvB
w
CONN
MAC PCI HDA PG 12
PG 17 PG 18
U6201
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Codec
PG 52
900 uU6880 U6633, U6623, UB613
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PP18V5_DCl N_CONN N
Qroso —
Nl PPDCI N_G3H_OR_PBUS ENABLE ‘ PR, ‘
3. 425V G3HOT PP3V42_G3H_REG
Q7085 T PBUS_VSENSE LT3470 - @ RNGVDBOA: F @
U990 U5010
8A FUSE @B315
PPVBAT_G3H_CHGR_REG ,/—\ PPBUS G3H — PBUS G3H VSENSE >
F7040 ) ,
VN PP1VO5_S0
CHGR_EN CPUVTTSO ENwJ ey psv  vour 05_
F6905 (s5) (50) CPUVTT | (8A MAX CURRENT)
6A FUSE ENABLES (1.05Vv)
AC
ADAPTER ﬁ\.m N(le';\/)—/\ — R7050 TPS51117 MCP89
/ PVIN VouT U7600 PWRBTN-
I'N SMC_BATT_| SENSE
R70Q20_ _| PBUS SUPPLY/ P
sSMc_DCI NI SENSE )
= BATTERY CHARGER A oL rReT+s LPC RESET L
CPUVTTS0O_PGOOD RSVRST*
— : SLIJ'76020509 SMC_CPU_VSENSE MEP_PS_PVRGD)| pypep CPU PVRGD
CPU VCORE PPVCORE_SO_CPU CPUPARCD( GPI O19)
J6950 V'NI SL950 4VB SMC_CPU_| SENSE  (44A MAX CURRENT) U285 CPU_RESET# a
- ] {oe}
] | MP_VR ON R ﬂJ U1400 5
3s2P 095 i VR _PWRGOOD DELAY 2
P
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PP CPU
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- PM VLAN EN L | SL80ogB P3V3S0_EN Trsoaons  4PPLVB_SO_REG I ‘ (BTN oUTy4 PM PWRBTN L
u7760 -
Rt b SMC_RESET_L
1.5V P1V5S0_PGOOD
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PM SLP_S3_L POTTe PaD 'S4 L S1aip sa L(pos) -
= SLP_S3_L
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BOM Vari ant s Bar Code Labels / EEE #'s
BOM NUMBER BOM NAME BOM OPTI ONS PART NUVBER 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 SC DP_ESD, M KEY, BOM5764M 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, VREFMRGN: NO, LPCPLUS, MCPHVDD: P2V5, LDO. FI XED, HTOL_SENSE: YES
2
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 uU1000 CRI Tl CAL CPU: 2. 53GHZ
33783761 1 PDC, SLGLA, PRQ 2. 66, 25W 1066, EO, 3M BGA U1000 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, BCV6764M ENET CONTROLLER, 8x8, 64GFN| U3900 CRI TI CAL BCMB764M
33850753 1 G, FW643- E2, 13948 PHY/ MO LI K/ PCI - B, 12 w4100 CRI TI CAL 9
35352896 1 1 G LP8545, LED BKLT CTRLR LLP24 w9701 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
34170240 1 SMC EXTERNAL, K6 u4900 CRI TI CAL SMC: PROG BO‘I’TO\/I
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 TI 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- QN 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 uU5701 CRI Tl CAL VEELLSPRI NG BLANK
34152616 1 I C, TP PSCC, K17, K18 u5701 CRI Tl CAL VEELLSPRI NG PROG
Alternate Parts
PART NUVBER | ALTERNATE FCR| BCM OPTI ON REF DES | COMMENTS:
15250693 152S0778 ALL CYNTEC AS ALTERNATE
15250796 15250685 ALL CYNTEC AS ALTERNATE
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
37650699 376S0360 ALL SSVBPLSFE AS ALTERNATE
DEVELOPMENT BOM
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 1634 1 K6 M.B_LDO DEVELOPMENT BOM DEVEL CRI TI CAL DEVEL_BOM

BOARD STACK- UP

S| GNAL

GROUND

SI GNAL( Hi gh Speed)

SI GNAL( Hi gh Speed)

GROUND

POVNER

POVNER

GROUND

SI GNAL( Hi gh Speed)

SI GNAL( Hi gh Speed)

GROUND

S| GNAL
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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

= TRUE PP5V_SW ODD (NEED 4 TP)  ,
= TRUE SMC_ODD _DETECT 36 39
TRUE SATA_ODD D2R UF_P o
= TRUE SATA ODD D2R UF N % 70
= TRUE SATA ODD R2D P 6 74
TRUE SATA_ODD_R2D N w5 7
(NEED TO ADD 4 GND TP)
SATA HDD/ | R/ SI L
TRUE PP5V_SO_HDD FLT (NEED 3 TP)
[ = TRUE SATA HDD R2D P 6 74
= TRUE SATA HDD _R2D_N 6 74
TRUE SATA _HDD D2R C P o e
= TRUE SATA HDD D2R C N w78
=B TRUE SYS LED ANCDE R w
— TRUE IR RX OUT 36 38
TRUE PP5V S3 IR R w
(NEED TO ADD 5 GND TP)
BATT PONER CONN
[ TRUE SMBUS_SMC BSA_SCL 642 78
TRUE SMBUS SMC BSA SDA 6 a2 70
= TRUE SYS DETECT L .
Rl PPVBAT G3H N 55
NEED 3 TP
(NEED TO ADD 4 G\D TP)
Bl L CONN
[ TRUE PP3V42_ G3H .
o TRUE SMBUS SMC BSA SCL o2 7o
= TRUE SMBUS SMC BSA SDA o1
= TRUE SMC BIL_BUTTON L 50 0 57
= TRUE SMC LID R o

(NEED TO ADD 4 GND TP)

Funct

RI GHT CLUTCH CONN

TRUE PP5V_S3 BTCAMERA F
TRUE PCIE AP D2R P

TRUE PCIE AP D2R N

TRUE PCIE AP R2D P

TRUE PCl E_AP_R2D N

TRUE PCI E _CLK100M AP_CONN P
TRUE PCI E CLK100M AP_CONN N
TRUE USB_CAMERA CONN P

TRUE USB_CAMERA CONN N
TRUE PP5V_W.AN

TRUE PCl E 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

% TRUE Z2 CS L

= TRUE Z2_DEBUG3

TRUE Z2 NMOSI

% 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 PSOCC M SO

[ TRUE PSOC_MOSI

(e TRUE PSOC_SCLK

[ TRUE SMBUS _SMC A S3_SDA
= RUE SMBUS_SMC_A_ S3_Sdl
0D TRUE PSOC 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
8

47 a8
47 a8
47 a8
47 a8
47 a8
47 a8
47 a8
64278
64278
47 a8

a7 a8

KEYBOARD CONN

a7

a7

a8

a8

= TRUE PP3V3 S3

B TRUE PP3V42_G3H

= TRUE WS KBDL

s TRUE W5 KBD2

s TRUE W5 _KBD3

0 TRUE WS_KBD4

s TRUE W5 _KBD5

= TRUE W5_KBD6

= TRUE W5_KBD7

= TRUE W5_KBD8

B TRUE W5 _KBD9

= TRUE WS _KBD10

= TRUE W5 _KBD11

= TRUE W5_KBD12

= TRUE WS KBD13

= TRUE W5 _KBD14

(e TRUE W5_KBD15_CAP

[ TRUE W5 _KBD16_NUM

= TRUE W5 _KBD17

[ TRUE W5 KBD18

= TRUE W5_KBD19

= TRUE W5_KBD20

= TRUE W5 KBD21

= TRUE WS KBD22

= TRUE W5_KBD23

= TRUE W5 _KBD _ONOFF L

s TRUE WS LEFT SHI FT_KBD

= TRUE WE_LEFT_OPTI ON_KBD

= TRUE W5 _CONTROL__KBD

(NEED TO ADD 2 GND TP)

KBD BACKLI GHT CONN

= TRUE KBDLED ANODE

B TRUE  SMC_KDBLED_PRESENT_L

(NEED TO ADD 1 GND TP)
T57 CONN

s TRUE PP5V_S3

= TRUE PP3V3_S3

TRUE 157 PWR EN

/| TRUE 157 RESET

[l TRUE USB_T57_ N

/| TRUE USB _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 PP1VOS5_S0

TRUE PP1V5 SO

TRUE PP1VvV8 SO

TRUE PP3V3_S0

TRUE PP5V_S0

TRUE PP3V3 S3

TRUE PP5V_S3

TRUE PPOVO_ S5

TRUE PP3V3 S5

TRUE PP3V42_ G3H
TRUE PPBUS G3H

TRUE PP3V3 ENET
TRUE PP5V_W.AN

TRUE PP5V_SW ODD
TRUE PP5V_S0_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

[ e TRUE PP3V42 G3H
TRUE SPI_CSO L
> TRUE SPI_CLK
= TRUE SPI_MOSI
[l TRUE SPI_M SO
(oY TRUE SPI ROM USE_M.B
DC PONER CONN
(NEED 3 TP)
[ S TRUE PP18V5 DCI N FUSE
(= S TRUE ADAPTER SENSE
(NEED TO ADD 4 GND TP)
FSB SI GNALS W TH NOTEST
= no TEsT=TRUE FSB A L<35..3>
= 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
no TEsT=TRUE FSB REQ L<4.. 0>

%ﬁ MASTER=K24_M.B
FUNC TEST
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7

" S0, SOM'

51 =PPVCORE SO CPU REG —

RAI LS

(CPU VCORE PWR)

63 _=PPCPUVTT_SO_REG =

10 11

MAKE_BASE=TRUE
=PP1V0S

910 11 12 61

=PP1V0S

MCP_FSB

13 19 22

=PP1V05

MCP_AVDD UF

=PP1V0S

MCP_SATA DVDD

=PP1V05

MCP_PLL UF R

=PP1VOS

FW P1VOFWFET

=PP1V05_ SO FWPWRCTL

=PP1V05

SW MCP_FSB

=PP1V05

SO0_MCP_PE_DVDD

14 22

16 23

=PP1V05 SO MCP MPCLK DLL
=PP1V05 SO MCP PLL | FP
=PP1V05 SO MCP DPO VDD

16 23

PPVCORE SO MCP

62  =PPMCPCORE SO _REG o
(MCP VCORE AFTER SENSE RES) M N
MN

LI NE_WDTH=0. 6 MM
NECK_W DTH=0. 2 MV
VOLTAGE=T. 05V
NAKE_BASE=TI

19 22

—  =PPVOORE SO_MP
—— __ =PPVOORE SO NMCPGEXFET

LVDDR VRef/VTT

s _=PPVIT SO DDR LDO —

(0.75V/0.675V) Rails

PPDDRVTT SO

— M N_LINE_W DTH=0. 4 MM

VOLT
MAKE

M N_NECK_W DTH=0. 2 mm
AGE=0. 75V
BASE=TRUE

=PPDDRVTT_ SO _MEM A

=PPVTT S3 DDR BUF _—

60 28

— =PPDDRVTT SO _MEM B

64 _=PP1V5 SO REG —

PP1V5 SO

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 mm
VOLTAGE=L. 5V

MAKE_BASE=TRUE
=PP1V5_SO_CPU

10 11

=PP1V5 SO SATARDRVR

=PP1V5 SO MCP PLL VLDO

=PP1V8RI1V5 SO AUDI O

=PP1V5 SO MCP HDA R

=PP1V5 SO AUDI O R

64 _=PP1V8 SO REG —

PP1V8 SO

M N_LINE_W DTH=0.5 MM

=PP3V3R1V8 SO _MCP | FP_VDD

=PP1V8 SO AUDI O

6a=PP1VO5 SO MCP PLL OR — o

PP1VO5_ SO _MCP PLL UF

M N_LINE_W DTH=0. 6 MM
M N_NECK_W

DTH=0.2 mm

VOLTAGE=1. 05V,
MAKE_BASE=TRUE

=PP1VOS5 SO MCP PLL UF

UNUSED MCP PEO[ 3: 0]

10 _=PP1V05 SO MCP_PE DVDDO

10 _=PP1V05 SO MCP_PE_AVDDO

('SI NCE PEOQ[ 3: 0]

( CONNECTS TO MCP BALLS) 1s _=PP1V05 SO _MCP PE DVDDL

I'S NOT USED ON K6)

=PP1V05_SO_MCP_PE_DVDD

( CONNECTS TO MCP BALLS) 1s _=PP1VO5 SO MCP PE AVDDL

PP1V05_ SO MCP_PE_AVDD

NAKE_BASE=TRUE

AVDD/ DVDD

6 65 79

66 _=PP5V_SO FET —

PP5V_SO

s _=PP3V3 SO FET —

M N_LI NE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=5V.
MAKE_BASE=TRUE

=PP5V_SO HDD

PP5V_SO_LPCPLUS

PP5V_SO _FAN RT

=PP5V_S0_CPU | WP

PP5V_SO KBDLED

=PPSVR3V3 S0 DPCADET

CPUVTTSO

BKL

MCPREG

MCPESBFET

6 65 79

P1V5S0

DEBUGROM

ODD.

SMBUS _SNC 0_SO

SMBUS SMC B SO

SMBUS MCP 0

FAN _RT

AUDI O

| WP

SO0 _LCD

SO0_NMCP_GPI O

SO _MCP _PLL _UF

MCP_HVDD

sSMC

NCPTHVENS

CPUTHVENS

DPCONN

MEM A

MEM B

PWRCTL

ENETPHY

n ENE "

s _=PP3V3 ENET FET R —

oalaBB8888BIBIBILILILBILLBELEELE IS

RAI LS

PP3V3 ENET

400mMA

( BOVB764M)
sa _=PP1V2 ENET REG —

mm
m

z
z
£
Q

e

<9
i
z
~o

=PP3V3 ENET MCP RMGT

17 19 22

=PP3V3 ENET MCP PLL NAC 22

=PP3V3 ENET PHY

=PP3V3 ENET PWRCTL

700 mA nax out put -
sa _=PP1V2 ENET PHY REG — P

( BOVB7765) ~400mA

TAGE:
MAKE_BASE=TRUE

s _=PPOVO ENET FET — o

— =PP1V2 ENET PHY

7, (CONNECTS TO THE DECAPS)

22 ( CONNECTS TO THE DECAPS)

—  =PPOVO ENET MCP RMGT

24 31 64

65

19 22

S3"

LVDDR (1.5V/1.35V) Rails

s _=PPDDR S3 REG

PP1V5R1V35 S3

RAI LS

66 =PP3V3 S3 FET

0 mA

4250 mA

VOLTAGE=L. 5V
MAKE_BASE=TRUE

M N_LINE_W DTH=0. 6 nm
M N_NECK_W DTH=0. 2 mm

(OR 1.35V)

=PPLVDDR S3 MEM A

=PPLVDDR S3 MEM B

=PP1V5R1V35 S3 MCP_MEM

=PP1V5R1V35 SO _MCPDDRFET

=PPVI N SO DDRREG LDO

PP3V3 S3

so _=PP5V_S3 REG

VOLTAGE=3. 3V
MAKE_BASE=TRUE

M N_LINE_W DTH=0. 6 mm
M N_NECK_W DTH=0. 2 mm

p—— =PP3V3 S3 SMBUS SMC A S3

=PP3V3 S3 PDCl SENS

=PP3V3 S3 VREFMRGN

=PP3V3 S3 WAN
=PP3V3 S3 MCP GPI O
=PP3V3 S3 TPAD
=PP3V3 S3 SMB
=PP3V3 S3 CARDREADER
=PP3V3 S3 T57

=PP3V3 ENET P1V2ENET

PP5V_S3

=PP3Vv3 S5 _REG

M N_LI NE_W DTH=0. 6 mm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=5V.
MAKE_BASE=TRUE

=PP5V_S3 RTUSB

=PP5V _S3 IR

=PP5SV_S3 MCPDDRFET

=PP5V_S3 SYSLED

=PP5V_S3 TPAD

=PP5V_S3 W.AN

=PP5V_S3 DDRREG

=PP5V_S3 AUDI O

n 85"

——

=PP5SV_S3 AUDI O AVP

=PP5V_S3 PS5VSOFET

=PP5V_SO0_ODD

=PP5V_S3 BTCANERA

—  =PPSV s3 T57

RAI LS

64 _=PPOV9 S5 REG

NMCPPWRGD

P3V3S3FET

P3V3SOFET

P3V3ENETFET

=PP3V3

DP_PORT PR

vl blbkbEe

=PP3V3 POVIS5

=PP3V3 FW P3V3FWET

=PP3V3 S5 POVOENETFET

=PP3V3 S5 VMON

=PP3V3 S5 SMBUS SMC MGMT

.9V Rails

PPOV9 S5

105 mA/ 241 mA

139 mwv

0 m

M N_LI NE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 2 nm

=PPOV9 S5 MCP VDD AUXC

=PPOV9 ENET POVOENETFET

19 22

6 65 79

n &Hl

s7 _=PP3V42 G3H REG —_— PP3V42 G3H

RAI LS

— M N_LI NE_W DTH=0.
M N_NECK_W

VOLTAGE=3. 42V

MAKE_BASE=TRUE

III

6 M
DTH=0.2 MM

:PE’VI N S5 SMCVREF

=PP3va42

=PP3V42 G3H PWRCTL

T
T
I
IS

II III I

=PP3V42 G3H CHGR

=PP3V42 G3H SMCUSBMUX

p— Ve ol oM, w7

=PP3V42_G3H TPAD

=PP3V42 G3H BATT

=PP3V3 S5 SMC

III I III

=PP3V3 S5 LPCPLUS

=PP3Vv42 G3H ONEW RE

PP3V3 G3 RTC

=PP3V42_G3H OPA330

57 =PP18V5 DCI N _CONN —

PPDCI N S5 S5

— M N_LI NE_W DTH=0. 6 MV
N_NEGCW

DTH=0.3 MM

|
g j
A
:

55 _=PPBUS GBH — PPBUS G3H
— M N_LI NE_W DTH=0. 6 mm
M N_NEGK W DTH=0.3 W

VOLTAGE=12. 6V
MAKE_BASE=TRUE

=PPBUS SO LCDBKLT

=PPVI N SO MCPCORE

=PPVI N _S3 DDRREG

=PPVIN S5 3V3S5

=PPVI N S3 5VS3

=PPBUS S5 FWPWRSW

III III I

aa =PPBUS S5 CPUREGS | SNS —

- EBEFCRE HI GH SI DE SENSI NG RES. )

PPBUS S5 | WP_V | SNS

aa

™M
M

& CPU VTT SENSI NG RES.)

N_LINE_W DTH=0. 6 nm
N_NEGKCW DTH=0. 3 MM
(AFTER HI GH SI DE CPU VCORE VOLTAGE: 6V
MAKE_BASE=TRUE

=PPVI N SO_CPUVTTSO

=PPVIN S5 CPU | WP

" FI REW RE"

3s _=PP3V3 FW FET —

RAI LS

PP3V3 FW

34 __=PPBUS FWEET —

PPVP_FW

VoL ov

NAKE_BASE=TRUE
=PPVP_FW PCRT1
=PPVP_FW PHY_CPS_FET

M N_LINE W OTH=0. 4
M N_NEGC W DTH0. 2

35

as _=PP1VO_FW FET R —

PP1VO5_FW.

— M N_LINE_W DTH=0. 6 MV
M N_NECK_W DTH=0. 2 MV
VOLTAGE=T. 05V

MAKE_BAS
=PP1V0_FW FWPHY

33

33 34 35

34

SYNC _DATE=07/ 22/ 2009

ISE’;E‘C VASTER=K24 _M.B
T

Al i ases

<)
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7

5

4 3

HEATSI NK STANDOFFS

PCl - E ALI ASES

UNUSED GPU LANES

1s =PEG D2R N<3: 0>

NC PEG D2R N<3: 0>

NO_TEST=TRUE NAKE_BASE=TRUE

74

DACS ALI ASES

UNUSED CRT & TV- OUT | NTERFACE
MCP_TV_DAC RSET — NC MCP_TV_DAC RSET

CPU

ALl ASES
=MCP_BSEL<0: 2>

Z0902 Z0901 1 =PEG D2R P<3: 0> —  NC PEG 2R P<3:0> v DAC VREE T v o OPU BSEL<0:2> — ssBsEL<2. 0> F8 w2
STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH —PEG R2D C N<3: 0> - NC “;—ETETS‘;D c '\K;KE(—)E:H“ 4 — o TESTTRE e T 15 _CPU PECI _MCP — TP_CPU PECI MCP 000 266
1 1 s : = o eeTTRE e MCP_CLK27M XTALIN _ — NC MCP_CLK27M XTALL N I BT 010 200
_ . N — NO_TEST=TH NAKE_BASE-TRUE 011 (166)
1s =PEG R2D C P<3:0> — NC_PEG IOD € P<3- 0> K27M XTAL — K27M XTAL 199 3
— 'NO_TESTZTRUE NAKE_BASE-TRUE 110 (400)
= LEFT OF CPU = ABOVE CPU 7+ 15 PEG CLKIOOM P =—TP PEG ALKIDOM E____— . CRI_IGR C PR — NCCRTIIGRCER 1id (R
= o TS TR [T
70904 74 15 _PEG CLK100M N = 1P_PEG OLKIOOM N _____ .+ CRT IGGYY — NC CRT IGGY.Y 89 ALl ASES
70903 . : . 15 _PEG CLKREQ L — TP _PEG CLKREQ L - NOTEST-TRE IR BASE-TRE 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 — NCCRLIGB COMPB
1 .+ _CRT 1 G HSYNC — NC CRT | G HSYNC
= o TESTTRE [
USB ALI ASES 74 _CRT 1 G VSYNC p— NC CRT | G VSYNC 6 _TP_MCP_RGB_RED — NC MCP_R@& RED
= — NO_TEST=TRUE NAKE_BASE-TRUE — VAKE_BASE-TRUE 1o resT—tre.
= BELOW MCP BELOW CPU UNUSED USB PORTS . _TP_MCP_RGB GREEN — NC RGB GREEN
517 USB_EXTC P — TP _USB EXTCP = Ve BRSETRE 7o eormes
76 17 _USB_EXTC N — Tp_usk BXICN e e LVDS ALI ASES w« TE_MOP_RGE_BLUE = NC MP RGB BLUE
= ExT1 (=
7517 USB EXTD P = 1P USB oP = 16 _=MCP_| FPA_TXC P — LVDSIGACOKEP o7 74 16 TP Y| — Y|
7517 USB EXTD N — TP USB EXTDN _MCP | EPA TXC N = VDS IG A CLK N VAKE_BASE=TRUE = TAKE BASESTRUE o Tesrarres
= o= 10 = = -
FAN STANDOFF 717 ng m z = 1:2 £S WP — 1 _=NCP IFPA TXD P<0..2>  — VDS |G A DATA p<0.MS5®SETRE 1P VSY = TR AETTRE s
™7 — VN —— = .2 = WSS BASESTRUE TP_MCP_RGB DAC RSET MCP_RGB DAC RSET
Z0905 7517 USB MNI_P — TP USB MNP ME PR o ZMP IFPA DO NO.. 2> — LVOS 1GA DATA N0 e s eer * C RSEL = NC e BASETRUE WWS S
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH 517 USB MNI_N — TP USB MNIN W A TR 1 _=MCP I FPA TXD P<3> — NCLVDS IG A DATAP<3> . TP_NMCP_RGB DAC VREF — NC MCP_RGB DAC VREF
1 O — AKE_ BASETRE 16 _=MCP_| FPA TXD N<3> — NCLVDSIGA DATAN<3N§KEEM‘ES TRE VAKE_BASESTRUE no TesT=Trus
RS Bro: Shan 1 _=MCP_I FPB TXC P — NCLVvDS IGB akp MEEETRF
voLTaGE=oV 16 _=MCP_I FPB TXC N — NC LVDS IG B CLKN "WEpseTne
= ETHERNET ALI ASES 16 _=MCP_| FPB TXD P<0..3> — NC LVDS | G B DATAP<gM g4 TRE 5V ODD ALI ASES
X 16 _=MCP_| FPB_TXD N<O. . 3> — NC LVDS | G B DATAN<OMEFEETRE
PLACE_NER%%:HQBO. Al: 5MM = [Tar==rr . _PP5V_SW DD __ —pP5V SW ODD "
PP3V3 ENET FET — o1 > —ppava ENET FET R o LD LG BKLT P — LCD BKLT PW — W0 o —  =PP5V SWODD FET .
MLB MOUNTI NG (TO C. BRACKET) SCREW HOLES PRI T SEAA /A —oD o LR LG BKLTEN =—teie e s
om T oM T Ve i -
23(33956 23(33957 402 i :ﬁ :Egﬁ‘; % EL;A = txi x SL/;A [Tar==r oo BACKLI GHT CONTROLLER ALI ASES
16 = = oor

VAKE_BASE-TRUE

R0910 PLACE_NEAR=L9701. 1: 5MV

— PPBUS SW BKL
5

— Ifl

ENET_RXD _PD RXD<0> o = 7 w;ﬁ:g;g:g\r/wo 375 W
MAKE_BASE=TRUE =
RXD<1> o VAKE BASE-TRUE
RXD<2> oo 17 e
= RXD<3> o 7 7 — =PPBUS_SW BKL »
ENET_RXCLK PD — ENET _CLK125M RXCLK o 7 7
WAKE_BASE=TRUE =
ENET_RX_CTRL oo 17 e DI SPLAY PORT ALI ASES
ENET_MDI O o e
16 _DP_1G MO P<0..3> — 74 DP 1G M. P<0..3> _ DP_EXT M. P<0..3> 69 79
MCP RGM | VREF o 17 16 DP 1GMO N<O..3> — DP IG M N<O..3> —  DP EXT M. N<O..3> INEBASETRE o 7o
ENET_LOW PWR oo 1 16 _DP 1G HPDO —  DP EXT HPD _ - VARE BASETRE
M_LB MOUNTI NG ( TO TOPCASE) SCREW HOLES R0980* 'R0981 . NO STUFF 16 _DP_1G AUX CHO P — DPIGAXGHP E T e 7a CHARGER S| GNAL
oK 10K Rogl%‘i R0986 16 _DP_I G AUX_CHO_N — DPIGAUXCHN WWEBETRE e 74
MT oM T oMT oW fiow 10K 6s _DP_AUX CH C N — DPEXT AUXCHCN HE BT 60 79 =CHGR ACOK — SMC BC _ACOK
20908 Z0909 Z0910 w02, |, 402 ié’fﬁ“ iew s DP AUX CH C P — DPEXT AXCHCP INEBETE e ro * o — MRKE_BASE=TRUE D o« =
3R2P5 3R2P5 3R2P5 402 , pive o _DP_CA DET = P EXT CA DET NAKE_BASE-TRUE -
1 1 1 — NAKE_ BASE-TRE
R0982* 'RO983
10K 10K
= — = 5% 5% 0 DP1G ML PO, 3> = TP 0P IGMIP0..3> MCPCOREI SNS SI GNAL
= oM T - oM T = uaew iaew 16 DP 1G M1 N<O..3> — TP DP 1G MINO..3> —
Z0911 20912 02, , 402 16 _DP_IG AUX CHL P — TP DP I G AUX CHIP ME_BASS-TRE ., MCPCORESO VO — MCPCOREI SNS N —_ =MCPCOREI SNS N "
3R2P5 3R2P5 DP | G AUX CHL N — 1P DP | G AUX CHIN NAKE_BASE=TRUE — VAKE_BASE-TRUE —
1 1 * — WAKE_BASE-TRUE
R0920 52_MCPCORESO 1 SP R — MCPCOREI SNS P =MCPCOREI SNS P a1
L 1 _DP_1G HPDL 1 2 = VAKE_BASE-TRE

1%\{<\’ 1

402 5%VF- LF -
1/'16W

AUDI O ALI ASES

EM | O (SHORT) POGO Pl 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 agp " v 16w LF THES: Smm
SM SM M , _=PP3V3_S0_AUDI O R R0913 , AMA2 _ =PP3V3RIV5_SO AUDO ..
F@ r@ r@ HDA: 1. 5V 202 7 591/ 16W M- LF
= L L ,_=PP1v5_so_McP HDA R__R0914 ., 0 , pp3varivs so MCP_HDA
750903 750908 ZS0909 R S SV '\%é\’ 591/ 16W|\F- LF HHES: S
1. 4Dl A- SHORT- Em - MLB- K19- K24 1. 4Dl A- SHORT- Em - MLB- K19- K24 1. 4Dl A- SHORT- Em - MLB- K19- K24 ., _=PP3V3_S0_MCP_HDA R R0O915 — —PP3V3R1V5 SO_NCP. HDA 18 22

5%1/ 16W M- LF

402
1(:) 1(:) 1

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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®
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8 7 6 5 4 3 2 1

v T
7 1 gy FSB_A_L<3> Ja a3+ Uul1000 ADS* W HIL FSB_ADS L Pt SRR
i o@D ESB A Led> s PENRYN - o2 FSBBNR L gy
72 13 5, <5> L4 {As* BPRI * 1, G5 13 72 —
s Ao s A <@ — =PP1V05_S0_CPU ;1011 1 1
72 12 oy FSB_A_L<7> W8 a7+ DeFER M5 FSB DEFER L (myuon
2 15 ogmy ESB_A_L<8> N2 dag* DROY* [.F21___FSB_DRDY L oD )
2 15 e FSB_A_L<9> 11 no+ DeSy+[EL __FSB DBSY L o R1000
O <D 54.9
72 13 s B FSB_A L<10> N3 JA10* 1k
2 15 ogmy ESB_A_L<11> Psia11r & BRO*LFL  FSB BREQD L ooy W
12 10 oqay FSB_A_L<12> P2t oe g g 2
2 13 ogmy ESB_A_L<13> L2 a3+ | ERRyD20 2 CPU | ERR L
e FSB A L<14> Padaise & E INT B3 CPUINT L am e
72 13 s B FSB A L<15> P14A15* <
e FSB_A L<16> RL|A16* Lockr M FSB LOCK L D
2 13 ogmy ESB_ADSTB_L<0> ML ADSTBO*
RESETRCL  FSB CPURST L eryiis e
7 1 oq@ry-ESB_REQ L <0> K3 JRECD* R0O*RF3  FSB RS L<0> mumn
72 13 s, FSB REQ L<1> H JReQL* RS1* IWF4 FSB RS L<1> am e
2 15 ogmy ESB_REQ L<2> K2 Jrece* sz} FSB RS L<2> mmun
e FSB_REQ L<3> 33 RECR* TrRov* G2 FSB_TRDY_L am s v
2 15 ogmy ESB_REQ L<4> L1 JrRecu
HI T* |, GB FSB H T L 613 72
1 oy ESB_A L<17> v2 da7- W e FSB HTML o= om T
e FSB_A L<18> Us Ja1s* 2 15 o ESB_D_L<0> £22 {00~ ULO0Q  wezrhy22 FSB D L<32> D —
2 13 ogmy ESB_A_L<19> R3 A10* BPMD*|pADt  XDP_BPM L<0>  (pmy o v s 2 15 ogmy ESB_D_L<1> F24 D1+ PENRYN  Dea*pyAB24 FSB D L<33> Gy n
2 10 o ESB_A_L<20> V6 Jaz0r 8P+ pADS_ XDP BPM L<1> o 1o v R1001 2 12 o ESB_D_L<2> E26p2+ Fcaca pa4s[ V24 _FSB D L<34> oy ¢ 15 70
2 15 ogmy ESB_A_L<21> W daz1* Q  epverpADL  XDP BPM L<2> o .o r A 2 15 ogmy ESB_D_L<3> @2pe* 5o 4 mes+| V26 _FSB D L<35> G o s e
7 19 o Gury ESB_A_L<22> vsla22r @ g BPVBr[pACE  XDP BPM L<3> iy Moy 7 13 o Gary ESB_D_L<4> F23|Da* De6* |y V23 FSB D L<36> DS
7 1 oqEy ESB_A_L<23> UL Ja23* g © PROY A2 XDP_BPM L<4> e .. v 402, 7 13 oqEryESB_D_L<5> @55+ D7+, 122 FSB D _L<37> Gy ¢
2 15 ogmy ESB_A_L<24> Ra a2a* 9 preqhACL  XDP_BPM L<5> e 2 13 ogmy ESB_D_L<6> E25]p6* Des+f W5 _FSB D L<38> D o s e
72 13 o (B FSB A L<25> T5 {Ao5+ g = Tok|[_ACS  XDP_TCK am o e 72 13 5B FSB D L<7> E23{D7* peo9*|, W23 FSB D L<39> o6
2 15 ogmy ESB_A_L<26> 3 lazer 3 = ToI | A% XDP_TDI ame 2 15 ogmy ESB_D_L<8> k24 pg* D0+ Y25 FSB D L<40> oD o e
2136 FSB A L<27> W a7+ § TDO_AB3  XDP_TDO oo 5 12 72 72 13 5B ESB D L<9> &4 Do+ o | « 4122 FSB D L<41> e
2 13 ogmy ESB_A_L<28> W5 Jnog TVE|_ABS __XDP_TMB am e 2 13 ogmy ESB_D_L<10> 32410+ D2+ Y23 FSB D L<42> G o e e
e FSB_A L<29> va 2o TRST*|,AB6 _ XDP_TRST L am o 2 15 ogmy ESB_D_L<11> 32311 E |8 >3 w4 FSB D L<43> D o e
= 12 oy FSB_A_L<30> w Jasor DBR ;20 XDP_DBRESET L g 1 = s 2 15 oqay FSB_D_L<12> ooz < | < Diarfyves  FSB D L<ad> Ty - 55 72
2 10 o ESB_A_L<31> Va Jas1+ R1002 2 10 g ESB_D_L<13> esdoiz 5 | Das+[A%23 FSB D L<45> G e
2 15 ogmy ESB_A_L<32> V8 Jaz2r 2% 2 15 ogmy ESB_D_L<14> k22 D14 Da6+ [ AA24 FSB D L<46> G o s e
7 15 oy ESB_A L<33> rd Jazax THERVAL it 7 15 oy ESB_D _L<15> H23 D15+ a7+, AB25 FSB D L<47> DS
7 15 oqEry ESB_A_L<34> AB2 A34* 402, e FSB_DSTB L_N<0> _J26]psTEno DSTEN2* |5 Y26 FSB_DSTB_L_N<2> R,
2 15 ogmy ESB_A_L<35> AA3 A5 PROCHOT* D21 CPU_PROCHOT_L [ 55 0 o1 72 72 13 ogmy ESB_DSTB_L_P<0> _tpelosTero: DsTBPz+ [, 7426 FSB DSTB L_P<2> vy .isre
2 13 ogmy ESB_ADSTB_L<1> V1 JADSTBL* THERVDA[ 424 CPU THERMD P oy s 15 2 15 ogmry FSB_DI NV_L<0> H25.1 01 NVO* Diwz W22 FSB DINV L<2> o
THERVD] 825 CPU THERVD N o s 7s
72 13 CPU_A20M L A6 A A20M
72 13 (O CPU FERR L A5 {FERR* THERMTRI P* |, C7 PM THRMIRI P_L [ 13 40 72 72 13 5B FSB D L<16> N22 D16+ D4g* |, AE24 FSB D L<48> B s 72
2 1o [ CPU_| GNNE_L i onner 2 15 oy FSB D L<17> K25 o1+ Dao+[yADP4 FSB D L<49> D e
& 72 13 oy ESB_D_L<18> P26 D18+ D50* |y, A21 FSB D L<50> D67
7 1 ry-CPU_STPCLK_L D5 {sTPOLK" = Hax 72 13 oq@ry ESB D L<19> Re3 {p1or po1+[,AB22 FSB D L<51> gD eun
72 13 CPU I NTR G5 LI NTO 72 13 5B FSB D L<20> L2320 D52+ |, AB21 FSB D L<52> D s 72
7 13 [y CPU_NM B4 |1 NT1 BoLko| 422 ESB CLK CPU P s v 2 15 oqmy ESB_D_L<21> M4 pp1+ D53+ |y AC26FSB D L<53> D —
72 13 (T CPU _SM _L A3 {sm * BCLK1| A21 FSB K N 1372 72 13 5B ESB D L<22> L22 ppo* D54+, AD20 FSB D _L<54> e
2 13 ogmy ESB_D_L<23> V23 {pp3+ ps5+ | AE22 FSB D _L<55> G o s e
TP_CPU_RSVD M4 M _|rsvoo 72 10 ogmry FSB_D_L<24> P25 {opax ale D56+ L AF23_FSB_D_L<56> oD o e
TP_CPU_RSVD_N5 N5 |RsvD1 2 10 ogpry FSB_D_L<25> P23 |pp5+ Bl 57+ A5 FSB D L<57> oD o e e
TP_CPU_RSVD T2 T2 |Rrsvoe 2 15 ogory FSB_D_L<26> P22 Jop6* psg* |y AE21 _FSB D L<58> D o s e
TP_CPU_RSVD V3 V3 |Rrsvps a 2 10 oqmry FSB_D_L<27> T24 oo 7+ << D59+ s AD21__FSB D L<59> G o e e
TP_CPU RSVD B2 B2 |Rsvis o 2 13 ogmy ESB_D_L<28> Re4 Jog+ 8|8 D60+ AC22_FSB D L<60> D o e
TP_CPU_RSVD_F6 F6 |rsvDs g 2 15 ogmry FSB_D_L<20> 125 o+ De1*|,AD23 FSB D L<61> D o s e
TP_CPU_RSVD_D2 02 |Rsvos 8 — 72 12 ogEry ESB_D_L<30> T25 {30 Do2+ | AF22_FSB D L<62> D
TP_CPU RSVD D22 D22 |rsvD? . 72 13 oqgyFSB D _L<31> N25] D31+ D63+ AC23 FSB D _L<63> e
TP_CPU RSVD D3 8 _|rsvos 5}005 = 12 o FSB_DSTB_L_N<I> _Lospstant* DSTBNG* [, AE25_FSB_DSTB_L N<3> oy o 1o 7
CPU JTAG Support T PLACE_NEARs: 72196 FSB DSTB_L_P<1> M6JpSTBP1* DsTBP3* [y AF24 FSB DSTB_L_P<3> -
R1090 it 51§§§ » Hl§§§’ ﬁmgi 37 m 2 13 ogmy ESB_DINV_L<1> N24 o) v Diwa A0 FSB DINV L<3> o
12 _XDP_TMB 1249, &18%4: 1 U660 APB8: 12 7 2 2o CPU_GTLREF 026 |oTirer gy sc cowpo|_Re6 - CPU_COVP<0>
1% CPU_TEST1 C23 |TEST1 cowel| Wwe » CPU_COVP<1>
R1I091 et IR1006 CPU_TEST2 D25 |resT2 covp2|_aaL - CPU_COVP<2>
7212 « _XDP_TDI LRANE 02 20K TP_CPU TEST3 @4 |tesTs cows|_v1_-. CPU_COMP<3>
6w CPU TEST4 AF26 |TESTA
i RLDQ2 i NO_STUFF TP_CPU TESTS5 AFL |rEsTs DPRSTP*,E5  CPU DPRSTP L e R1023') | R1021*
7212 0 _XDP_TDO LAAN 22— C1014 . 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 |reEST? pPwre [, 024 FSB DPWR L am = ew isw
ME- LF Lo 2 28 BSEL <0> B22 |BSELO D6 CPU_PWRGD am s 7 402, 402,
402 e CPU BSEL<1> 823 |BSEL1 sLpr D7 FSB CPUSLP L am e
NO STUFF‘ 72 5 om CPU BSEL<2> 21 |BsEL2 psi*,AE6  CPU PSI _L oD o 1R1022 1R1020
R1011* 27.4 27.4
e XDP T 5% ey ey
1/ 16W 2402 2402
R1094 Fase,
o XDP_TRST L 1,082 2 , PLACE_NEARS:
%4/:1_1?\;\/ = R1020. 1: Hl§§§ % 1%. 7 m
i | R e
SYNC MASTER=T27 M_B SYNC DATEZOS, 27, 2009
e
CPU FSB
Appl e I nc. 5 8563
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Current nunbers from Merom for

(CPU CORE POVER)
=PPVCORE_SO_CPU 710 11

D12

D14

D17

p— 020

AB1O
ABL2
ABL4
ABLS
ABL7

AB18

ois | vee

a7 || (BRL#)

omT

U1000
PENRYN

FCBGA

3 CF 4

vcc

44 A (SV Design Target)
41 A (SV HFM

30.4 A (SV LFM
23 A (LV Design Target)

(CPU | O POXER 1. 05V)
=PP1V05_S0_CPU 79 11 12 61

veer

VI DO|

B26
26

ADS

4500 mA (before VCC stable)
2500 mA (after VCC stable)

(CPU I NTERNAL PLL POWER 1.5V)
=PP1V5_S0_CPU 711

130 mA

VI D1

AFS

D<0> oD 1 72

VI D2|
VI D3|

AES

D<1> oo 5 72
D<2> o s 2

AF4

=PPVCORE SO CPU

D<3> oD 1 72

VI D4
VI D5

AE3

AF3

D<4> oo 1 72

VI Dg|

VCCSENSH]

‘R1100
00

1%

D<5> D o 72

3
IC
<<kl

AFT

D<6> 61 72

oD 1/ 16w
M- LF
, 402

——VWN—

CPU VCCSENSE P

VSSSENSH]

Santa Rosa EMTS, doc #20905.

oo ot 72

PLACE_NEAR=U1000. AF7: 25. 4 nm

PLACE_NEAR=ULO0O. AET: 25. 4
CPU VOCSENSE N e m

'R1101
100
1%
1716w
M- LF
, 402

7 10 11

026

VSs

v T
U1000
PENRYN

4 OF 4

Socket - P KEY)

VSs

AB26

SYNC _DATE=07/ 20/ 2009

ISYNC MASTER=T27 M.B
TTILE

CPU Power & Ground
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CPU VCore HF and Bul k Decoupl

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE ( C1200- C1219):
Pl ace i nside socket

cavity on secondary side.

ng

CPU_CAP: 15&CPU _CAP: 12

» ZPPVCORE_SO_CPU CPU_CAP: 158CPU_CAP: 12
CHU_CAP: 15&CPU_|CAP: 12
NO STUFF NO STUFF NO STUFF CPU CAP: 15 NO STUFF NO STUFF NO STUFF
CRITICAL | CRITI CAL CRI TI CAL CRI TI CAL CRI TI TICAL | CRITICAL | CRITICAL CRI TI CAL CRI TI CAL
1 C1200 |+ C1201 |+Cl1l20 1 C1203 |+ C1204 |- C1205 1 C120 E C1207 1 C1208 |+ C1209
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF — 22 —— 22UF —42 —— 22UF —— 22UF
8% T, &% T, &% T, 8% T, &% T, &% T, &% T, & °s”“ 5 8% T, &%
2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R- CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM
3 603 603 603 603 603 603 603 603 603
CPU_CAP: 15&CPU_CAP: 12 _ CPU_CAP: 15&CPU_CAP: 12 CPU CAP: 15&CPU_CAP: 12
CPU_dJAP: 15&CPU_CAP: 12 CPU 15&CPU P12 (=5 15&CPU N
NO STUFF P: 15&CPU” Ap! 15&CPU CAP: 12
CRITICAL | CRITI CAL CRITICAC | CRI Tl CAL CRI TI CAL | CRITI CAL CRI'TI CAL CRITI CAL CRI TI CAL CRI Tl CAL
1 C1210 |+C1211 |tCl212 |[+Cl213 |+ Cl214 |[:Cl215 |t C1216 C1217 C1218 1 C1219
—— 22UF —= 22UF - 22UF 22UF 22UF 22UF —— 22U —— 22UF
20% — 20% — 20% —— 20% —— 20% —— 20% - 20% —_ 20% —_ 20% —— 20%
, 6.3V P\ P\ P\ , 6.3V , 6.3V , 6.3V , 6.3V P\ P\
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
603 603 603 603 603 603 603 603 603 603
PLACEMENT_NOTE (C1240- C1243): __E
_ CPU_CAP: 15&CPU_CAP: 12 -
NO STUFF CAP: 15
CRI TI CAL CRITICAL | CRITI CAL
1C1220 |1 C1221 |:1Cl222
22UF - 22UF 22UF
20% —_ 20% 20%
, 6.3V , 6.3V , 6.3V
X5R- CERM X5R- CERM X5R- CERM
603 603 603
Pl ace on secondary si de.
CRI TI CAL
NO STUFF CRI TI CAL CRI I CAL CRI TI CAL
rC1240 1C1241 C C1243
::4700UF 4MOHM - 4700UF 4MOHM - F 4I\/O-|M 4 OUF 4MOHM
Y 5 3% 2 2 2 %%
POLY- TANT POLY- TANT PCLY- TANT POLY- TANT
F 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 mm
C12501: 1C12
10uF 0. 01UF
62 S 18y
X5R CERM

603

VCCP (CPU |/ O DECOUPLI NG

1x 330uF, 6x 0. 1uF 0402

o112 100 7 =PP1VO5_S0_CPU

| lPLACEl\/ENT_I\IOTE=PI ace Cl1260 between CPU & NB.

CRI TI CAL
C1260%, |* C1261 t C1262 t C1263 1 C1264 |t C1265lC1266
330UF f— —0.1UF ——0. 1UF
O T W T TE Ty ~ %
Al & & e & & &
SYNC MASTER=T27 M.B SYNC DATE=11/23/ 200
CPU Decoupl i ng __
d} Appl e I nc. 051- 8563 | D
<)
NOTI CE OF PROPRI ETARY PROPERTY: F‘ -
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111 NOT T0 REVEAL CR PUBLI S 1T 1N WLE R PART [T e ]
e 11 OF 80
6 5 4 3 2 1




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

6111 10 9 7 _=PP1VO5 SO _CPU
XDP CRI Tl CAL
R1315* XDP_CONN
54.9 J1300
116w LTH- 030- 01- G D- NOPEGS
COF
NFMH R F-ST-SM
2 1
O O
72 9@ XDP_BPM L<5> CRSEN_AQ Py 4 00O 3 - CRSEN_ 0 JTAG MCP_TDO @15
72 5@ XDP_BPM L<4> CBSEN A1 — : 00 j - CBSEN C1 JTAG MCP TRST L o i
O O
72 9, XDP_BPM L<3> CRSDATA_AQ P 9 P CRSDATA_CD TP _XDP_OBSDATA CO
CED S 0 O o=
72 o [ry—XDP_BPM L<2> CBSDATA_A1 -2 1o ol P CBSDATA_CI TP_XDP_OBSDATA C1
g 14 13 h
O O
72 9 XDP_BPM L<1> CRSDATA_A - 18 15 P CRSDATA_C2 TP _XDP_OBSDATA C2
s - 0 O o=
72 o (D> XDP_BPM L<0> CRSDATA_A; - 18 0 O 17 ey CRSDATA_C3 TP _XDP_OBSDATA C3
g 20 O C 19 h
TP_XDP_OBSFN B0 CESEN B0 22 | 5o CBSEN_0 JTAG MP_TDI oD
TP_XDP_OBSEN Bl CRSEN A1 2 |5 o2 CBSEN_ DI JTAG MCP_TMS @
2[5 ol
TP_XDP_OBSDATA BO CRSDATA B0 S 2 om CRSDATA [0 TP _XDP_OBSDATA DO
- O O =
TP_XDP_OBSDATA B1 CRSDATA_B1 210012 o= CRSDATA D1 TP_XDP_OBSDATA D1
e 32 0 C 31 e
TP _XDP_OBSDATA B2 CRSDATA_B - 34 0 O 33 ey CRSDATA_[2 TP _XDP_OBSDATA D2
XDP - o=
TP_XDP_OBSDATA B3 CRSDATA B > 10015 o CRSDATA [t TP_XDP_OBSDATA D3
R1399 el a7
1K O O
72 13 9 [T CPU_PWRGD 1 2 XDP_PWRGD PNRGDY HOOKO - 40 00O 39 - 1 TPCL K/ HOOKA. FSB CLK | TP P N 3 72 XOP
% XDP_0BS20 HOOKI =210 ol - L TPQL Kt/ HOOK FSB CLK I TP N am
1716w hand R1303
M= LF VCC_CBS_AB 44 0 O 43 VOC_0BS_CD
402 B85S S
18 I PM LATRI GGER L HOOK; - 46 00O 45 - RESET#/ HOOKG. 72 XDP_CPURST L 1 1K 2 FSB. T_L 913 72
10 oT}—JTAG MCP TCK ooy PEEELE DN A BRI HOOK XDP_DBRESET L oo © 2 5% | pLAGEVENT_NOTE=Pl ace close (o GPU Lo minim ze stub
1/ 16W
20 Lo o2 NOTE: XDP_DBRESET_L nust be pul | ed-up to 3.3V. MEOLF
75 42 18, MBUS MCP_O_DATA DA 2. S1 pra 100 XDP_TDO 9 72
- 0 O o= <19
75 42 1@y SMBUS MCP 0 CLK sa - 52 00 Z: - IRSTO iz IER;ST L oo © 2
Toa NCE0 o - 0 oo © 2
72 9 XDP_TCK ICKO. - S8 57 : INS XDP_TMS 9 72
<3 - O O - - oD
0o XDP_PRESENTH
XDP
+ C1301
998- 1571 0 1uF
[, iV
X5R
202
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
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oM T
uU1400
MCP89M AO1
FBGA
(1 OF 11)
729, FSB DSTB L_P<0> K34 cpy_psTBPO* CcPU_Do* |NB8 FSB D L<0> 6972
72 9 S@MC CPU_DSTBNO* CPU_D1* 3% 69 72
72 96, ESB_DI NV_L<0> L37 1 cPu_DBI 0* CPU_D2* |3P36 FSB D L<2> 6972
29 FSB_DSTB_L_P<1> T31 | cpu DSTBPL* CPU_D3* |3-36 FSB_D L<3> 6o
)| Py Dar B4 FSB D L<4> -
5 oGy ESB_DSTB L Nel> T30 cPu_psten- R el = W W D ¢
29 FSB_DI NV_L<1> P28 | cpy DRI 1+ g&g* = For o aes 6072
O = @=———( ) D677 g FOB D L<6> =~ oo
298 FSB_DSTB _L_P<2> K334 cPu_DsSTBP2* CPU_D7* P38 ESB D L<7> 6972
29 FSB_DSTB_L_N<2> K32 cPu_DsTBN2* CPU_DB* |36 FSB D L<8> 6072
72 9 S®M“—I\BSC CPU_DBI 2* CPU_D9* 3%@ 69 72
70 ocgryFSB DSTB L P<3> =t <36 | cpU DSTBP3* CPU_D10* (<37 FSB_D L<10> o
)| CPU_D11* [1K36 FSB_ D L<11> 6o
29 FSB_DSTB_L_N<3> D86 | cPy_DSTBNB* -
FSB_DI NV_L<3> A35 " . CPU_D12* (K38 FSB D L<12> oo
72 9 6B P 35 CPU_DBI 3 CPU_D13* W87 ESB D L<13> 6972
290, FSB_A_L<3> w8 | cpy A3* CPy_D14* 87 FSB D L<14> oo
" CPU_D15* [5-38 FSB D L<15> oo
29 FSB_A L<4> U344 cPu_Ad* ~
= CPU_D16* |4\28 FSB D L<16> 6972
720 sgmyESB_A L<5> o=t W5 | cpu_As* )
FSB_A L<6> T34, G+ CPU_D17* |30 o=p FSB D L<17> > &5 72
7296, CPU_AB CPU D18* |JN29 FSB D L<18> 6972
29 FSB A L<7> V874 cPu_A7* ~
" CPU_D19* [5P34 FSB_D L<19> e o
29 FSB_A L<8> VB8 | cpy Ag* ) |
) CPU D20* |1T29 ESB D L<20> 6972
29 FSB_A_L<9> 137 cpu A9+ )
) CPU D21+ |aT32 FSB D L<21> 6972
29 FSB_A L<10> Y38 { cpu_A10* ~
I CPU_Dp2+ 032 FSB D L<22> 5072
29 FSB_A L<11> 854 cPu_A11* -
) CPU D23* 133 FSB D L<23> 6072
29 FSB A L<12> Y36 cPu_A12* -
) CPU D24* (P31 FSB_D_L<24> 6972
29 FSB_A L<13> W3 cpy A13* )
) CPU D25* | P30 FSB D L<25> 6072
7209 FSB A L<14> V84 1 cpy A14* —
) CPU D26* | JN80 FSB D L<26> 602
29 FSB A L<15> Y374 cPu_A15* -
) CPU D27* P33 FSB_D_L<27> 5972
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5 m>_PCL E_FW D2R N > | PEO_RXSN ﬁ PROE N g POEFWRIDCN oo I'f PEO[4:5] and PEL[0:1] are not used
o PG E AP 2R P o P81 | e o R PO E AP R2D C P . +VI O_PE_AVDD1 and +VI O_PE_DVDDL can be GND
729 o y—PCLE_AP_D2R N -‘ ABLO | pE1_RXO_N @) PE1_TX0_N|_Y6 PCI E_AP. D N 20 74
. PCl E_ENET_D2R P Y10 | pg1_RX1_P o PE1_TX1_P|Y® PCl E_ENET. D P 2174
7451 PCl E_ENET_D2R N Y11 | pE1_RX1_N PELTXLNYE g PCl E_ ENET_R2D C N o 7
PP3V3_S0_MCP_PLL_HVDD -
22 -« | UL PCl E RESET L 18 24
50 mMA V11 | 13,3V _PLL_HVDD_1 (1PD) PEX_RST a S °
V13 | 4+3.3V_PLL_HVDD_2
2 _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA O | ivio PLL PE
80 MA S | ivi 0 PLL_XREF_XS 1
AFL2 | 1V O PLL_XREF_XS 2
AF13 | 4V O PLL_XREF XS 3 =
120 mA A8 | +vio PLL_SATA 1
A | 1vi O PLL_SATA 2
25 mA AH11 livioPLL H PEX0_TERM P| Y2 - MCP_PEXO_TERMP
R1610*
2. 49K
1%
1/16W
MFZLF
4022

PLACE_NEAR=U1400. U2: 12. 7 nm
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oM T
U1400
MCP89M AO1
FBGA
» _PP3V3_S0_MCP_DAC (5 OF 11)
140 mMA B29 | .3. 3v_RGBDAC DDC_CLKO/ GPI O 38| F29 o, AUD_| P_PERI PHERAL _DET e 1 56
DDC_DATAO/ GPI O_39| H25 M KEY M C LOAD DET ;
MCP RGB 29 - <o i .
. $E MCP_RGB &g SEE?:— 25 | ha oo RGB_DAC_RED| &1 TP RED . RGB DAC Di sabl e:
° RGB_DAC_VREF RaBDAC 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 GPIOs).
RGB_DAG_HSYNG D31 TP MCP RGB HSYNC . Connect +3. 3V_RGBDAC pin to GN\D.
RGB_DAC_VsYNG E31 g TP_MCP_RGB_VSYNC s NOTE: No Conposite/ S-Vi deo/ Conponent Vi deo support on MCP89
o @m-—DP_1 G MO _P<3> 228 | DPo_3_P/ TMDSO_TXC_P 1FPA_TXC_PLK22 g =MCP_| FPA_TXC P o ¢ Interface Mde
s @ DP 1G MO N<3> &— 28 | DPO_3_N TMDSO_TXC_N IFPATXCN 22 g  =MCP IFPATXC N mye MCP Si gnal TMVDS/ HDM LVDS
o om—DP_ 1 G MO _P<2> — 28 | DPO_2_P/ TMDSO_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_1 G 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>
o qom—DP_1G MO_P<l> @22 | DPO_1_P/ TWDSO_TX1_P 1FPATxDL 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 g =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/ TVMDSO_TX2_P 1FPA TxD2 P F22 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<0> 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
IFPA_TXDS_P| 122 =MCP_| FPA_TXD P<3> o =MCP_I| FPB_TXD_P/ N<0> | 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| DP1 3 NTVDSOB TXCN | =MCP_I| FPB_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<5>| LVDS_| G_B_DATA_P/ N<2>
P 1G M1 P2 8 | 1FPB_TXC_P| B22 =MCP_| FPB TXC P oD =MCP_| FPB_TXD_P/ N<3> | ( UNUSED) LVDS_| G_B_DATA P/ N<3>
B RV R T o e o 2 1 eN S g =NCP IFPB TXC N o ¢ =MCP_| FPAB_DDC_CLK | TMDS_I G_DDC_CLK LVDS_| G_DBC _CLK
8 @ - _ & _ | -
> oy DP IG M1 P<1> ; A28 | pp1 1 P/ TMDSO_TX4_P & | FPB_TxD4_P| 123 =MCP | FPB TXD P<0> . =MCP_| FPAB_DDC_DATA TMVMDS_| G_DDC_DATA LVDS_ | G DDC_DATA
8 DP_1I 1_N<1> A29 | pp1_ 1 N/ TMDSO_TX4_N | FPB_TxD4_N_K23 = | FPB_TXD_N<0> 8 .
«@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¥
o q@m-DP 1G M1 N<O> 28 | DP1_0_N TMDSO_TX5_N < | FPB_TxD5_N_H23 =MCP_| FPB_TXD N<1> s " - :
_ | 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/ GPI O 21 | FPB_TxD7_P| D23 =MCP_| FPB_TXD P<3> s
s 10 o SATARDRVR A_EN &> 2° | HPLUG DET2/ GPI O 22 1FPe_TXD7_NLE23 g ~ =MCP IFPB TXD N<3> s
o@D DP LG AUX CHO P oy 28 | poc alke/DP_AUX CHO_P DDC_CLK1/ GPI O_40| J28 =MCP | FPAB DDC CLK .
10, 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
. DP_I G Al 1_P K25 | pbc_cLK3/ DP_AUX_CH1_P
. DP_ I G AUX _CH1 N K26 | ppc_DATA3/ DP_AUX_CHL_N
MEP ( GVUX_I NT)
= PPSV3_S0 PLL Db _USB M3 LCD_BKL_CTL/ GPI O 57| A25 L 1 G BKLT. s
210 mA 180 mA o +3.3V_PLL_DPO_1 LCD BKL_ONV GPI O_59| B25 LCD | G BKLT EN .
S-SV PLLDPO.2 LoD PANEL PWRIGPIO 58| 25 5  LCD IGPWREN e
30 m N21 | 13,3V PLL_USB 1
M2 | 13.3v_PLL_USB 2
257 _=PP1VO5_SO_MCP _PLL_| FP
60 M N23 | .vi O PLL_I FPAB 1
L24 | +vi O PLL_I FPAB_2
> _PP1VO5_SO_MCP_PLL_CORE
160 mA 40 M MBS | 1vi O PLL_CORE_LEG
60 M N25 | 4vi O PLL_SPPLLO_ 1
L26 | .vi O PLL_SPPLLO_2
40 M M6 | 1vio PLL_V | FPAB_VPROBE| 120 MCP_| FPAB_VPROBE oo =
20 M N24 | 4vio PLL_NV_ 1 K20
25 | v o PLL W 2 | FPAB_RSET] MCP_| FPAB_RSET o =
237 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | +vDD | FPA
A23 | +vDD_| FPB
23 7 _=PP1V0O5_S0_MCP_DPO_VDD
160 mA A26 | vi o DPO_1 o8
B26 | +vi 0 DPO_2 TMDSO_VPRCBE VCP_TNMDSO_VPROBE oo = 7
€26 | +vi 0 DPO_3 T™MDso_RseT]_F31 MCP_TMDSO_RSET oo 2 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 2w 2E L G AUX_CHO P 516
100K o -
RL711100K1 2 5% 17 T6W V- LF 4027 Db LG AUX CHO N o SYNC MASTER=T27 M.B SYNC DATE=11/ 05/ 200
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Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

oM T
U1400
MCP89M AO1
FBGA
(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 lsATA A0 TXN usBo_p | B20 USB_EXTA P 575
Al rPort (PCle M ni-Card)
74 36 SATA _HDD D2R N AJ4 | SATA_AO_RX_N use1_P| 2 USB M NI _P 875
74 36 M SATA_AO0_RX_P " USB1_N ﬂ“%@ 8 75
- o T57
T 9 uss2_p | €19 NC USB_T57_P
Q 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| uses P| 20 g USBEXTCP o
O uses N[ F20 B_EXTC N 575
74 36 SATA_ODD D2R N A2 | SATA AL RX_N = g Wat er nel on
waommSATA ODD 2R P~~~ o  AB isatam RXP @ usBa P| E20 o g USBWMP = e+~
c usBa_N| D20 B N 875
° Caner a/ External E
< m o) usss_p | E19 USB_CAMERA P 2 75
TP_SATA C R2D CP - A6 lsaTaBOTX P = | ) s usss_N | D19 USB_CAMERA N 207
TP_SATA C R2D CN - A7 lsataBotx N <L | D 8 = SD Car d/ Expr essCar d
h n Y [see_p| GO USB_SDCARD_P s
TP_SATA C D2RN - AH7 | SATA BO_RX_N — usss_N | _F19 USB_SDCARD N 30 75
TP_SATA_C D2RP - AH6 | SATA_BO_RX_P = External D
> 2 uss7_p [ 317 B_EXTD P o
c X use7_N | HL7 USB_EXTD N 575
H%' © — Ceyser Trackpad/ Keyboard =PP3V3_S5 MCP_GPI O ,
TP_SATA D R2D ﬁt;‘ SATA_B1_TX_P 52 9 9 usB8_P i&g B_TPAD_P a7 78
_ TP_SATA D R2D CN - SATA_BL_TX_N o3 USBS_N USB_TPAD N o s
18 16 7 _=PP3V. 1 - \ BL_TX | N ™" g USB TPAD N ey
: V2SO MEGRLO 8% - u Bternal B 'R1851 | ['R1853
" TP_SATA D D2RN - ALL | SATA B1_RX_N w@ S | usso_p c17 USB EXTB_P a7 75 8. 2K 8. 2K
R1800 TP_SATA_D _D2RP DN PAAT A" 5 Q| ussoN[P qg UBEXTBN S Sow Sow
100K - = a9c o g - R 2%:-2& zi\‘/g-zLF
wih 80 £ P usero_p|E17 USB IR P w7
z use1o_N | D7 USB IR N o
IMXM_GOOD_L - AHL | SATA_LED*/ GPI O_30 % 'E Bl uet oot h ng%g R188%2K1
e > use11_N | GL7 USB BT N 2075 ‘50 ‘50
1 NCP_SATA TERMP AL | SaTA_TERVP 8@ usBl1 P| Fl7 qg USBBT P s oy ey
—_ 2 2
1R1805 UsB_oco*/GPI0 25 [ A7 o USB EXTA CC L
2, 49K UsB oc1*/GPI0 26 [ L17 o USB EXTB_ OC L
196w % NG 1 USB_0C2*/ GPI 0 27_MePI 00 [ K17 o USB_EXTC OC L
62" NC)é NC 2 USB_oC3*/ GPI 0 28 MePI O 1 | K19 o USB_EXTD_OC L
NC)é NC_3 oc2# Also for EXTE
1 2 | NC_4 USB_RBI AS_G\D| 119 s MCP_USB_RBI AS_GND OC3# Al so for EXCARD
RaMI_VReF| G138 o MCOP RGMI VREF o+ 18Rg7860
1%
. ENET_RXD<0> - B4 [ RaM | _RXDO RaM 1 _Txoo | G183 g TP ENET_TXD<0> it
68 ENET_RXD<1> o Cld lpavi RxoL rRaM | TxoL LH13 o TP _ENET_TXD<1> 2402
768 ENET_RXD<2> D16 RGV]|:RXD2 RGV]|:TXD2 Fia TP_ENET_TXD<2>
7 s Cmy— ENET_RXD<3> 16 | RV | _Rxo3 Rav | _Txos [ D4 g TP _ENET TXD<3> =
_ 768 ENET_CLK125M RXCLK E16 | Ravi | RXCLK Z RGM | _TXCLK | G4 TP_ENET CLK125M TXCLK
2 197 _=PP3V3_ENET_MCP_RMGT D ENET R CTRL 2 o T 5 ool y=v; TEENET X o
R1810° wmm ENET ENERGY DET o 4 lgeui iNRiGPO3S Rav1 _woc| F13 TP ENET MDC
bl .. _PP3V3 ENET MCP_PLL NMAC RMIMIONCS qug ENETMIO cmyec
062, 20 mA M6 | .3 3v_pPLL_MAC DUAL e 25 | 913 TP MCP CLK25M BUFO R
2 MCP_M | _COVP_VDD D13 | rav I _covP_voD
« MCP_M | _COVP_GND E13 | ravi I _cowp_GND 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).

8

7

+3. 3V_PLL_MAC DUAL must 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.

K6/ K69 EDP currents used.
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=PP3V3_S0_MCP_GPI O ; 1617 18

MT *R1961
U1400 10K
MCP89M A01 Piow
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
70 mMA 5%
1/16W
R12%51 MEoSF
75 51 HDA_SDI NO E2 |y DATA | NO HDA BI TCLK_E4 - 518 HDA BIT CLK R 1 2 HDA BI T_CLK 51 75
o HDASDINO g = hDASDATA | ~ - N ies)S
1/16W
Mosk R1952
R1900* < 40z
29,9 « g AUD_| PHS_SW TCH_EN 3 | ya SATA_I N1/ GPI 0.2 % roA RESET DL g 15 1 HDA RST R L LNRA 2 HDA RST L i
180 Qutput linmited to +VDD_HDA. ( st
402 Confirmed OK for this signal. R1953 . T - - - - - - - T - - -=
’ MCP_HDA_PULLDN_COVP ) o2 HDA 22 o ! BUF_SI O CLK Frequency
75 HDA_PULLDN_COMP HDA_SYNJ - 75 18 SYNC R LAAAZ HDA_SYNC @ s 7 | — —
e % |
it | Frequency |Hpa syne |
402 | -
|
o memyLPG AD<0> RI910 22 1,,p2 = IPCADRO> ey Kllircam (1P PCSERRELE gy LPC SERI RQ an e | 24 MHz 1
oo LPC AD<1> RI9II 22 2 5% - LPC_AD R<1> ] e Aot (170 1% ,
<D NN 50 TTIoW W TF 202 pe ap Rere |
o ngay LPC AD<2> RIIZ 700 &y e 0 TIOWIETE *0%7 | pC AD R<2> g 2 lipc A (1Py) R1960 | 14.31818 Mz 0 !
50wy LPC AD<3> RIOI3 22 1,\\/2 % - LPC AD R<3> —s__ 2 |LPC A (1PY) O LPC FRAVES LT g LPC FRAME R L LAAA,2—LPC FRAMVE L oy oo o 75 | |
a ity
TP_M.B RAM SI| ZE K2 o ERQJ*/Gm 043 1 402 T T T T S L T o T LT LT T T, T |
{ (1PD) LPC_RESET*|)<7 o LPC RESET_L 16 24 75 Bl OS Boot Sel ect |
o > oD |
L6 LS |
4139 (T PM CLKRUN L LPC_CLKRUN*/ GPI O_42 (1 PY) LPC_CLKO| - LPC CLK33M SMC R ooy 24 75 : WA= LPC_FRA'VE# |
PP3V3 3 RTC % SMC WAKE _SCI _L D11 | g o PVEF/ GPI O 31 = M SC_VDDEND/ Pl 0 47| KIO MCP_CPU VTT_EN L 1 | LPC 0 !
T 1 PM LATRI GGER L GlL | ExT_SM */ GPI O 32 T M SC_VDDENL/GPI O 48] B o M.B_RAM VENDOR 18 . h | !
AUD_I 2C INT_L B3 -~ A T T57_PWR_EN NOTE: MCP89 AO1 has SPI 1 I
56 A20GATE/ GPI O_55 2 (, M SC_VDDEN2/ GPI O_17| St va:m X stron (~10K) |
. . » —SMC_RUNTIME SCI L - H2 | KBRDRSTI N/ GPI O_56 2 & M sc_vppeENs/ GPl O 18| D8 - SMC_ADAPTER EN g @0 oo ul | - gowns on ! !
R1920 R1921 M SC_VDDEN4/ GPI O 19| B gy LPCPLUS GPI O 18 a1 p h NOTE: MCP89 does not support FWH, onl |
49."9K 499K > po:ing these pins ! pp ; ny
S 1% PVRB 1 MEM VDD_SEL/ GPI O_46] S - MCP_MEM VDD SEL_1V5 oD ' LPC ROWVE. So pl e designs will |
T i » M 1N L g PRETI (1PU-S5) g : not use LPC for Boot ROM overri de
Vaoh, [ ],462 " 2 PM_SYSRST_DEB L FLO0] RSTETN (1 PU-S5) FANCTLO/ GPI O 61| HT g ODD_PWR_EN_L o> s = - _ _not_use TP 1or Fool P override. i
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 O 3] o SDCARD_RESET %15 0 | SPI Frequency Sel ect !
w» > PM_RSMRST_L - L | PVRGD SB (1PD)  SLP_S3*[y™ - PM SLP_S3 L OO & % o5 o0 ! !
2 m—MP_PS_PVWRGD - 2| PR (1PD) SLP_RVGBT [0 PM SLP_RMGT_L o - | Frequency] SPI _DOJ SPI _CLK |
NOTE: MCP89 AO1 has strong (~10K) (PD)  sPss® g PM SLP_S4 L oD 5 10 30 a0 05 : 25.0 MHz 0 0 :
pul | -downs on these pins. w0 MCP_WAKE REQ L | 15 McP_wAKE_REQ* MoP_VI Do/ GPI 13| K3 - MCP_VI D<0> 18 62
N MCP_VIDL/GPIO 14| K4 o MCP_VI D<1> 16 ! 31.2 WHz 0 1 !
s PM BATLOW L A7 oS - jeang
HDA Qut put Caps o PUMBALONL | o Wi O oS TeRVI = @D | |
o 20 o MOP_MEM_VDD_EN e |MP MEWDD EN GPIO 44 () MP_VIDS/IGPIO 16 K6 g MCP_VI D<3> oo s | 42.7 Mz 1 0 |
For EM Reduction on HDA interface o MCP. MEM VTT EN - L0 | vewTT ENaPi O 45 SPl_csor/cPl o 10l E1L o SPI_CSO R L s ! !
< - S - oD | 62.5 MHz 1 1
HDA SDOUT R .o+ SM_| NTRUDER L - 216 I NTRUDER SPl_CLWGPIO 1L T g SEL QKR o 7 | : |
- SPI_DI/ GPI O 08 - 618 41 75 .
M LI e e T = | NOTE: 52 & 602 e use FAST A commana.
HDA RST R L SMC | G THROTTLE L -5 | MePU Pl o/ aPi 06 e - _ _ _>-rabs not provitec on s page.
HDA SYNC R . s @157 RESET el Yy ey petpsgs SPKR/ GPI O_1 - MCP_SPKR am
21 18 GFXVCORE PWR EN &— 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 a1 15 o gy SPL ROM USE_M.B =11 | VePU_PI B/ GPI 024 THERUD CE N2 MCP_THMDI CDE N oo TOK
A 85T JTAG MCP_TDI o G0 | mac o (1PU) e ako M g SMBUS MCP_0_CLK gD 12« Higw MCP_SPKR
CERY CERY * D G MoP TDO - - SVB_DATAL B4 g SMBUS_MCP_0_DATA G 1242 75 ,402"" 0 = USER node (Normal boot node)
12 &= JTAG _TDO B T —
-* SMVB_CLK1/ MSMVB_CL| - SMBUS MCP_1_CLK 4275 1 = SAFE nopde (For ROVSI P recovery)
» m>—JTAG MCP_TNS B0 [ITAG TVS (1 PY) =" SVBUS MOP 1 DATA iosing
1 C1951 + C1953 12 JTAG MCP_TRST L | gp— 104 JTAG TRST* (1PD) SNVB_DATAL/ MSVB_DATA_——— gt CED 2 75 = Connects to SMC for automatic recovery.
— 1QPF $OPF » T _JTAG MOP_TCK - 7107 17AG Tk SME_ALERT*/ GPI O 64 - AP_PVR_EN oD o 2 o
2 8, —F &y, - - BUF_SI0 Ak Plosg i ARB_DETECT_L -
402 402 20 MCP_CLK25M XTALI N - "L XTALIN H11 PM CLK32K SUSCLK R
2 qm—MCP_CLK25M XTALOUT o Bl | yraour SUS_CLK/ GPI O_34 - oD -
J— bl TEST_MoDE_EN_D4 - MCP_TEST MODE_EN
N 2 —RIC _CLK32K XTALI N > 228 | xTALI N_RTC PKG TEST| L10 o
GPl O Pul | - Ups/ Downs BER s o amaa HS = o s
1 1 1
=PP3V3_ S5 MP GPIO . , R1930"| [‘R1931 R1.959 R1966 R1975
— ! 5% 5% ?/ 16W ?;/ulGW i;/ulGW
=PP3V3_S0_MCP_GPI O ; 1 17 1s eW Tiew M CF M CF M CF
PClE_RESET L 20 o, [ ], 2 2 2
R1980 10K LAAA2 SDCARD_RESET 10 0
RI981 10K LAAN2 o% I7T6W M-LF 402 T57 RESET 618 1
R1O :g 100K 1 2 i i; ia N“’Eti 283 GEXVCORE_PWR _EN 2 =+ =
RI986 100K 2 oN - ROM 610 41 50 Lo :
1083 AV o a7 —SPLEMISE AL e Pl at f or m Speci fi ¢ Connecti ons
R1983 10K 1 2 MCP_CPU VIT EN L,
RTO84 10K 1/\/\/\/2 5% 17 16W M- LF 202 B M VENI 1: R139365
R1985 100K 1,\/\/\/"‘”2 5% ITT6W ME-TF 402 7157 pWR EN o 10 15 20 16 LPC RESET L 1 2 LPC PWRDWN L w0 0
RTI987 100K 1/\/\/\/2 5% 17 T6W MFTF 402 | peplUS GPl O o mvg — — Vsn\k \% oD
5% I1I7T6W M- LF 402 1/_1E\£I
R1988 10K LAAA 2 ODD PWR EN L 15 36 402
R1989 10K LAANZ o% 1716W M-TF 402 \NEM EVENT_L 16 25 26 3 o5 40 39 18 6 PM SLP S4 L — PM SLP_ S5 L gy s
RI990 Lo W T T T e Lo e m o
1991 10K i 8 . i
RLYYL 20K 2 pi e oM LG THIOTTLE L NOTE: MCP SLP_SSi# signal has the SYNC _VAGTERC T2/ NLE SYNC_DATE=11] 237 2000
R1992 100K 1 5 NCP VI D<O> behavior of Intel’s SLP_S4# signal . ——
= /\/\/\/ o 18 62
RIOOST00K 1 VA2 o T ron et o7 Moo Vi D1 e MCP HDA, LPC & M SC
1LYY4 100K id N MCP. 18 62 v g em ez
RT905 100K 1 2 S T IowW v=TF a0 b Doas : 051. 8563
50 17 T6W NF-LF 402 wes Appl e I nc. d
R1996 10K 3 2 AP_PVR_EN 1520 s ° A
W\/ 5% 1716W MF-LF 402 A 13 O
R1997 100K 1 2 ARB_DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1 2 SPI_M SO 615 75 FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
/\/\/\/ 5% 1716W M-LF 402 THE POSESSOR AGREES TO THE FOLLOW NG

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =
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8 7 6 5 4 3 2 1
NOTE: "SW rails are dynamically switched in the SO state as needed, controlled by MCP89 GPI Cs.
oM T oM T oM T
oM T U1400 U1400 U1400
U1400 I\/CPE?:%!\S/I-A AO01 MCP89M AO1 I\/CPE?:%!\S/I-A AO1
MCP89M AO1 2 » _=PPVCORE SO_MCP (9 OF 11) =PPVCORE SW MCP GEX 21 23 (10 OF 11) (11 OF 11)
-, =PP1V05_SW MCP_FSB (8 ' 11) —PPLVERIVE5 SW MP_MEM s 8450 mA (0. 85V) T2 | oo coren 1 +voo, cores o M 15350 mA (0. 85V) 221 o 1 anp_es| A7 A2é | 135 @ 200 £33
2000 A 52 | rr oo 2 woonemalAgs [ 4500 A 2222 | +voo_coren 2 +voo, cores 2| 18 pi ez aoe U laouss  @ozofies
K29 | T ahu 2 Voo vem 2L A7 520 | +voo_corea 3 +VoD_coRes 3L P4 e a3 ano_7of 212 e {0 137 ano_202 A2
D62 | sviT oPU 3 VDD NEM 3| AF18 = +VDD_COREA_4 +VDD_COREB_4 - e G\D_4 GND_71 = e GND_138 G\D_20: e
129 | it a0 4 B R +VoD_CoREA 5 +VDD_CoREB_SL M T ans5 oo 720 3 o jew 130 aND_204L 20 D
V26 | it ohU e Voo ver s A o +VOD_CCREA 6 +VDD_COREB_6| 12 28 law s anp_73| 22 o e 140 aNp_205. 73
V36 | it oPU 6 VDD NEM o] AV 2 +VDD_COREA_7 +VDD_COREB_7 — = GN\D_7 GN\D_74 — — GN\D_141 GN\D_206 =
P27 | i o e v 11 | +voo_coren 8 +VDD_COREB. 8L 1 > {owe oo 751 28 e @D 142 aNp_207 337
27 | v U Voo Ve s AG3 B | #voo_corea 9 +voD_cores_ol P2 e o 761 7 o143 aNp_208L 5
355 | v U S Do N o] AFIE 9 +voD_acreA 10 +vpD_coReB_10l FL L @10 anp_77| A3 | G\ 144 aND_2001 2T
27 | I GPU 10 VDD MEM 10| AF22 = +VDD_COREA_11 +VDD_COREB_11 G = GN\D_11 GN\D_78 s — GN\D_145 GN\D_210 —
P26 | syrT P 11 VDD MM 11| A0 = +VDD_COREA_12 +VDD_COREB_12 e e GN\D_12 GN\D_79 - e GND_146 GND_211 =
F32 | T cPU 12 VDD MEM 12| AV = +VDD_COREA_13 +VDD_COREB_1 = e GN\D_13 GN\D_80 o Rk GN\D_147 G\D_212 s
A32 | \TT oPU 13 VDD MEM 13| AGLS = +VDD_COREA_14 +VDD_COREB_14 = AR GN\D_14 GND_81 = = GN\D_148 GND_21 e
28 | sviT pu 12—  +vDD NEM 14| AF23 e +VDD_COREA_15 +VDD_COREB_15 e GN\D_15 GN\D_82 v = GN\D_149 GN\D 214 —
V26 | v coU 1 ” Vo e 210 | +VDD_CCREA 16 +VDD_COREB_16| 5 o s N oo | GND_150 aNp_215 2
U7 | it cPU 16 VDD MEM 16| AF1S = +VDD_COREA_17 +VDD_COREB_17 = e GN\D_17 GN\D_84 = - G\D_151 GN\D_216 e
(ST iyt VDD MM 17| AGLT = +VDD_COREA_18 +VDD_COREB_18 = — GN\D_18 GN\D_85 e = G\D_152 GN\D 217 =
G2 | i U 1 Vo 15| +VDD_CCREA_19 +VDD_COREB_19| oh @019 D 86l 23 Do aw 3 e 2181 A7 -
B2 | U1 (L +vDO MM 10| AGLD £ | +von_coren_20 +VDD_CoREB_20L 10 T G\ 20 i 20 G154 aNp_2191 08
8 | v aro 20 oo N 20| AFEZ T2 { +voD_coReA 21 +voD_cores 21 M 2o e 21 D ss AN K5 @ 155 aND_220L AL
FB0 | it a0 o1 BV 1O 1 +voo_coren 22 +VDD_COREB_ 22, 2 a2 o022 N _sol 02 229 | o 156 oD 221 A9
036 | v ah0 22 DD N 2] AFIE L +VDD_CCREA,_23 +VDD_CORER 231 B 2t ow 2 ano_sop A 2o 157 e 222 A58
T26 | wTT oPU 23 VDD MEM 23] AV = +VDD_COREA_24 +VDD_COREB_24 o = GN\D_24 GND_91 e et GN\D_158 G\D_22 o
o iV Vo | VDD_COREA 25— +VDD_COREB 25 1 e D25 o 921 P22 | ao_159 D224 2837
532 | it aho 26 DO M el ALS 22 | +VDD COREA 26— +VDD_COREB 26( T s a0 26 o o3 F2 e aNp_225 AT
R26 | TT GPU 26 VDD MEM 26| AFLT o +VDD_COREA_27 [y +VDD_COREB 27 = — GN\D_27 GN\D_94 — o GN\D_161 GN\D_226 —
N6 | T ary 27 Voo Ve [ AL ) 22 | +voo_coren 28 +VDD_COREB_ 281 £ 22 |awo 2 D o5 2 e e
_CPU_ Do NN 6] AT NOTE: VDD_COREx_SENSE si gnal S shoul d NOT o +VDD_COREA_29 % +VDD_COREB_29 o = G\D 29 () G\D_96 ey e G\D_163 () G\D_228 e
o s =PP1VO5_SO_MCP_FSB VDD MEM 20| AFLA be used for renpte sensing unl ess - +VDD_COREA_30 +VDD_COREB_30 o —~ GN\D_30 6 G\D_97 ket T G\D_164 6 G\D_229 =
200 mA W7 |t cpu 1 VDD MEM 30| ATL10 COREA/ COREB ar e powered by separate = +VDD_COREA_31 QA +VDD_COREB 31 = = GN\D_31 GN\D_98 o = G\D_165 G\D_230 =
V28 | it coun 2 VDD VM 31| AF20 regul ators. ) P10 | +vop_coreA 32 +VDD_CoREB_32L P9 a8 oo 32 GND_ooL A Mol oo 166 aNp_231 K27 C
Y27 | ot P2 3 - | nst ead connect regul ator sense poi nt +VDD_COREA_33 +VDD_COREB_3 vis A5G GN\D_33 GND_100 g V58 G\D_167 GND_232, o
Y28 | T cpuz 4 as close to COREB FET as possi bl e. +VDD_COREB_34 e aa GN\D_34 GND_101 o = GND_168 GN\D_23! o
—e TP Vi ENSEP 110 | +voo sensE +VDD_COREB,_ 35| ML ot fow s oNo_102[ A &8 e 169 aND_234 29
TP MCP VDDGOREA SENSEN ) G\DEmCOEAE pp +VDD_COREB._ 36| 15 G0 36 aND_103L K22 @ 170 aNp_235 532
- = +VDD_COREB_37 GN\D_37 GN\D_104 G\D_171 GN\D_236
, _=PP1V05_SO_MCP_PE DVDDO +VDD_COREB_38| Y20 AR | oD 38 aD_105| E30 I35 | anp 172 aD_237| R29
200 mA (DVDDO & DVDD1) AF7 | +vi O_PE_DVDDO_1 +VDD_COREB_39| Y17 A2 | anp_39 ap_106[ AK7 AK34 | aNp_173 ap_238| 31
(PEO[ 3:0]) AF8 | 1vi O_PE_DVDDO_2 +VDD_COREB_40| Y18 AALO | anD 40 ano_107| V7 E15 | anp_174 a\ND_239| Y17
AE9 | 1v1 0 PE_DVDDO_3 +vDD_coreB_41| P7 R32 | aNp_41 aD_108| MBL ARB0 | a\p_175 G\D_240| K8
AE10 | 4\1 0 PE_DVDDO_4 +VDD_COREB_42| P8 AR9 | a\p 42 G\D_109| AUL2 AB3 | b 176 a\D 241| Y21
; =PP1VO5_SO_MCP _PE DVDDl H8 | aNp 43 GND_110| AP I34 | anp 177 a\D 242| V31
200 mA (DVDDO & DVDD1) AES | +vi 0_PE_DVDDL_1 JRV—— T TP MCP VDDCOREB SENSEP AP12 | oD 44 ap_111| B37 ARBO | anp_178 a\D_243| Y18
(PEO[5:4], PELl[1:0]) AE7 | +vi O_PE_DVDD1_2 ~ — 10 TP MCP_VDDCOREB SENSEN AML2 | a\D 45 aND_112| A36 J4 | anp_179 G\D_244| V&1
AEB | +vi O_PE_DVDD1_3 GND_COREB_SENSE A1 | oD 46 ap_113| F35 AR27 | a\p_180 G\D_245| Y19
., _=PP1V0O5_S0_MCP_PE AVDDO PP1VO5_S0_ MCP_SATA AVDD ., V32 | anp 47 D 114 L27 AUL | D 181 G\D 246 V48
500 mA (AVDDO & AVDD1) ACL3 | 4+\i 0 PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mA ARB3 | aND 48 aD_115| D85 AGLO | a\p_182 G\D_247| Y20
(PEO[ 3: 0] ) AB12 | 1\1 0 PE_AVDDO_2 +VI O_SATA_AVDD_2| AE2 J7 | oD 49 ap_116| AL24 E9 | anp_183 anD_248| W7
ACL2 | 1\1 0 PE_AVDDO_3 +VI O_SATA_AVDD_3| AE3 AA32 | aND 50 G\D_117| AP30 E27 | ap_184 G\D_249| V21
ADLL | 4\j O PE_AVDDO_4 +VI O_SATA_AVDD_4| AE4 AGB4 | aND 51 a\p_118[ AHLS L21 | o\p_185 GN\D_250| AA28
ADL3 | 1\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES ARB7 | aND_52 a\D_119| B21 A8 | o\p_186 @D 251| AA29
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD ; .. K24 | o\p_s53 G\D_120| AV3 HI8 | o\p_187 aD_252| N7
; =PP1VO5_SO0_MCP_PE AVDD1 +VI O_SATA_DVDD_1| AFL 100 mA K21 | a\p_s4 aND_121| AT38 B15 | anp_188 G\D_253| AD28
500 mA (AVDDO & AVDD1) Y12 | 4\vi 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2 I8 | aND 55 a\D 122/ B38 AM | oD 189 G\D_254] AD29
(PEO[ 5: 4], PE1[1:0]) Y13 | +vi 0 PE_AVDDL 2 +VI O_SATA_DvDD_3| AF3 AR | aND 56 aND_123| AA21 AJ1S | ap_190 G\D_255| AGH
AALS | 41\I O_PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4 ANS | GND_57 GND_124| AD4 L18 | anp_191 G\D_256| W9
W2 | 1vi 0 PE_AVDDL 4 +VI O_SATA_DVDD_5| AFS V2 | aND_58 a\D_125| A37 A3 | D 192 a\D_257| V20
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6 AD32 | oND 59 aND_126| AP18 GIS | ap_193 G\D_258| AA26
.., =PP3V3 SO _NCP_HVDD +VI O_SATA_DVDD_7, ﬁiio ’I;?z GND_60 aND 127 ’;’2“1 2;;; GND_194 G\D_259 ﬁii;
30 m 11 | 2 3y oo 1 #V1Q_SATA_DVDD 8| AE10 e e ono_128, 529 S QD195 aNp_260, 20T
12 | 15 3y VDD 2 #V1 O_SATA_DVDD_o| AFLL e ano_120| %9 > & 196 a0 261 AALD
U3 | 15 av Voo 9 #V1 Q_SATA_DVD_101 251 o | QD63 aND_130L 2 e G\D_197 a0 262 A0
- — +VI O_SATA_DVDD_11 GND_64 GND_131 GND_198 G\D_26
. » _=PP3V3_S0_MCP +VI O_SATA DVDD_12| AEL3 ARL2 | oND 65 GND_132| AD34 H27 | anp_199 aND_264] W21
250 mMA ULl | 13.3v. 1 =PPOV9_ENET_MCP_RMGT 7 ANB5 | o\p 66 GND_133| AK4
U2 | .3 3v 2 +vm7m7m71£ 140 mA ANS7_| anp 67 anp_134| R37 = =
FS | 4+3.3v 3 +VDD_DUAL_RMGT_2| L13
E29 | 43.3v 4 =PP3V3_ENET_MCP_RMGT 717 2 = =
E5 [ 4+3.3v. 5 +3. 3V_DUAL_RwvGT_1| AL3 300 mA
2+ _=PPOVO_S5_NCP_VDD_AUXC +3.3v_puaL Rvor 2 B13 |
150 mA L11 | 4vDD DUAL_AUXC 1 220 =PP3V3_S5_MCP e
ML7 | VDb DUAL AUXG 2 +3. 3V_DUAL_USB_1 e 200 nmA 240 mA
M2O +VDD:DUAL:Auxc:3 +3. 3V_DUAL_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)
SYNC MASTER=T27 M.B SYNC DATE1087 06’ 2009
T
MCP Power & Ground
T T
d} Appl e Inc. 5 8563
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C2300 hel ps reduce i nput

rail

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

CRCI:;%%A(I)_ @300
1
100%‘";“ — ORI TI CAL Part STMFS4854N
S SSTMFS485NSTIG | Type N- Channel
1206
l_D@DF%OO Rds(on) 10 mOhm @. 2V
= b o Loading | 4.3 A (EDP)
 , =PP5V_S3_MCPDDRFET 13 N NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
a 1 C2305 @
Vv - 0. 1UF i
U2305 T éé\z,\,, F Ti]2]s J(s
SLG5AP031 402 NC MCPDDR
o 10 > MOP_MEM_VDD_EN 2 |en TOFN 05 FET_SENSE goom ««
cRITIcAL (“C'G ’;’E?AVS’:TFO Voo PPLV5R1V35_ SW MCP
MERNELAES e T 1o s o REBE e (o
"EASE- (OR 1.35V)
'R2305 e Done 2 TP MCPVEM DONE — =PP1VERIV35_SW NCP_NEM .., -
560K oo 57@" - 4250 mMA
1’;5"" NV Requi renents:
240 - 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

=PP5V_S3_MCPDDRFET

20 7

R2350*
10K

5%
1/ 16W
M- LF

40

SSNIRISEY

SOD- VESM HF

15 (TR MCP_MEM V EN

22

DI MM CKE d anps

CKE nust be held |low to keep nenory in self-refresh.

MEMVTT_EN L

CRI TI CAL

355

NTUD3170NZXXG
SOT- 963

3

Cl anps enabl e before MCP89 MEMVDD rai |
Cl anps rel ease after
C anps al so di scharge VIT rail
@355/ @356 chosen for

MEM A_CKE<0>

switched of f.

via termnation resistor

| ow out put capacitance.

1%

G

o

ol T3 7o

| e

6

MEM A_CKE<1>

CBD 14 25 73

G

N

1%

| e

CRI TI CAL

Q356

NTUD3170NZXXG
SOT- 963

3

NO STUBS on

MEM B_CKE<0>

B 14 25 73

CKE si gnal s!

1%

q

6

MEM B_CKE<1>

B 14 26 73

1%

f

B 14 26 73

MCP89 MEMVDD is up and CKEs are driven by MCP89.
on each CKE signal

on DIMWM

SYNC MASTER=T27 M.B

SYNC DATE=11/23/ 200

s

MCP89 Menory Rai l

Gati ng

d} Appl e I nc.
®
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=PPVCORE _SO_MCPGFXFET

7

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 o

CRI TI CAL
1 C2400 PLACE_NEAR=QR400. 5: 2 nm
—— 1900
2 &2 xR X\/\%ﬂ'oj-
1206-1
1§52 NMOPCORESO_VSEN N g oo o
PLACE_NEAR=C2400. 2: 1 nm
, =PP5V_S0_MCPFSBFET = @ 400
°lel” Part Si 4838BDY
- 1 C2405 b CRITI CAL Type N- Channel
. e R4o0 Rds(on) | 3.2 nOhm @. 5V
U2405 2 17, o S| 4838BDY s(om | 3. :
SLGSAP033 402 s so-8 Loading | 15.35 A (EDP)
XVCORE_PWR_EN 2 [EN TOFN 05 —
CRITIcaL G—DMAPGEX _GATE H? PPVCORE_SW MCP_GEX
MCPGEX CNEG 3 |oneo o 6 (G driven to VCO = B
s | TP MCPGEX DONE ik Sast-Thue

C2406 DONE — =PPVCORE SW MCP_GFX o
820PF an B -
lg“/m < )
50V .
oM NV Requirenents:
<Cl> - Mn Ranp-Up Tinme: 100 uS (10%to 90%

- Max Ranp-Up Tinme: 1500 uS (ENABLE to 90%

L - FET Ron <= 2.5 nChms

Approx. Ranp Tinme (EN to 1V, uS): 43.9 + 0.6943 * Cl1(pF)

NOTE: nVidi a recomends | nfi neon BSCO20NO3MS for Q400.
Gated Rail Savings: 860mwW

SYNC DATE=11/23/ 200 A

SYNC MASTER=T27 M.B
S

MCP89 GFX Core Rail

Gati ng

TrRTNG NOVEEr, T
CB Appl e | nc. 051- 8563 | D
(<] A. 13.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 24 OF 109
Il NOT TO REPRODUCE CR COPY I T e p—
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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3 2 1

MCP Non- GFX Cor e Power MCP 1.05V PCl e Anal og Power
1, =PPVCORE SO_MCP , =PP1V05_S0_NCP_AVDD UF PP1V05_SO MCP_PE_AVDD
8450 mA (0. 85V) 800 mMA VERER A BY 500 MA
C2500 1 1C2501 |1 C2502 |+ C2503 [1C2504 |[:+C2505 |[+C2506 |:C2507 JiC2508 1C2562 |1 C2563 |1 C2564 [1C2565 |:1C2566
TouF — L Z70F~ L 10F L0 220F g 1uF L g 1uFT L0 1UF L g 1UF 0. TUF L 10F L TUF L g 1UF L0 1UF 0. 1UF
20% —— —— 20% —— 10% —— 20% —— 20% —— 20% —— 20% —— 20% 209% —— 10% — 10% —— 20% —— 20% 20%
6. SV 2 2 av 2 18v 2 6.3V 2 18v 2 18v 2 18v 2 18v —IZ 18v 2 10V 2 18v 2 18v 2 18v —IZ 10V
X5R X5R X5R X5R CERM CERM CERM CERM CERM X5R X5R CERM CERM CERM
603-1 402 402-1 402 402 402 402 402 402 402-1 402-1 402 402 402
= L2567 = MCP 1. 05V SATA Anal og Power
MCP Menory Power 30- OHV 5A PP1V05_ SO0 MCP_SATA_AVDD ., D
LN RS
2019 1 =PP1VERIV35_SW MCP_NEM )2 VDT REES T 5 300 mA
4300 mA (1.5V) C2567: [1C2568 |1 C2569
Tour — L Z7UF L ¢ 10UF
C25101: 1C2511 |1 C2512 [+ C2513 [1C2514 |[:C2515 |1C2516 |[*C2517 |1C2518 |*+C2519 629 T T 39% 29%
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Power aliases required by this page:
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- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page:
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1 1
2940 R2940K |1?02K941 4
2.20F —— 108 i 516- 0201
S 2 VEE e ISYNC MASTER=T27_M.B SYNC_DATE=07/ 28/ 2009
402-LF 402 , 2402 TTTLE
DDR3 SO DI MM Connector A
>z g el
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Page Not es

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:
- =1 2C_SODI MvB_SCL
- =1 2C_SODI MvB_SDA

7

=PPLVDDR S3 MEM B

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

BOM options provided by this page: l
( NONE) C3100 * C3101 ¢ 2 C3110 2 C3111 2 C3112 2 C3113 2 C3114 2 C3115 2 C3116 2 C3117 2 C3118 2 C3119 2 C3120 2 C3121 2 C3122 Cc3123
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 D
%—I' %—I' T % T T T % T T, s % s s T sy T % T R
X5R X5R CERM CERM CERM CERM CERM CERM 2 2 2 2 CERM 2 2 CERM
603 603 402 402 402 402 402 402 402 402 402 402 402 402 402 402
; _=PPDDRVIT SO MEM B = =
"Expansi on" (bottom sl ot
20 _PPVREF S3 MEM VREFDQ B
7 20 14 [E>—VEM B OKE<O> n | SoRET—— TRETG |4 MEM B CKE<1> Ry e 0 7 . LSVREFDG  VSo-2
s | 5 VDD VDD | 76 315 vss DA o-|4 =MEM B DQ<4> &
NCxZto NC CRITICAL  Al5o5 | 7° MEM B A<15> am » C3130 * tC3131 27{@ry—=MEM B DO<0> | 5D DB & =MEM B DO<5> a7
7 1 [Ty MEM B BA<2> ®1oBA2  J3100 Alag| ® MEM B A<14> am e 7 2.2 8 — Ot F By =MEM B DO<1> 7] 5DQL  CRITICAL  Vsso} @ e
8115 VDD  rrReees  VDDo ] %2 o 2 &2 °| o vss DQS0* |10 =MEM B DQS N<0> Do N
72 1 > MEM B A<12> 81 oA2/BC 2R Allg] 8 MEM B A<11> a7 402-LF 402 27 [y =MEM B DVk0> Bl DY J3100 DRSO G| 12 =MEM B DQS P<0> ao
73 10 [y MEM B A<0> 5 | 5 A9 8y AT o8 VEM B A<7> qam 7 131 ovss  FREMS . vssq | 14
8 | 5 VDD a0 VDD | 88 7By =MEM B DO<2> 15 | 5 DQe iq DB o2 =MEM B DQ<6> &
75 11 gy—MEM B A<8> 8 |5 A8 Ev A6 MEM B_A<6> am 7 7By =MEM B DO<3> 17 | 5 DB 8 o DQ7 o2 =MEM B_DQ<7> o=
73 14 [T MEM B A<5> 915 A5 Mot 2 MEM B A<4> Yans RURE 2P 1lovss @ - Vsso 22
2 | 5 VoD VDR, |34 o7 Ery— =MEM B DO<8> 2| Joos Ev oL 22 =MEM B DO<12> ao -
7 1 I MEM B A<3> 95 o A3 AZC 96 MEM B A<2> Yan EERE 2B =MEM DQ<9> 23 o DQ® DQ13C 24 =MEM B DQ<13> a7
75 14 [TRy—MEM B A<1> 7 1oAL A0 28 MEM B A<0> Yans RURE 2 1o Vss VSs o 28
99 o VDD VDD, 100 7B =MEM B DQS N<1> 27 o bQs1* DML 28 =MEM B Divk1> am
73 1 [T MEM B CLK P<0> 101 o CKo CKlp 102 MEM B CLK P<1> Yans RURE 27 CBO) =MEM B DQS P<1> 29 o DB RESET* o 30 MEM RESET L e R
73 14 [Ty—MEM B CLK N<O> 108 | o5 CKO* CK1* 104 MEM B CLK N<1> Yeuo BE 321oVvss VSsol 32
105 o VDD VDD, 106 2B =MEM B DQ<10> 33 o balo DQl4o 34 =MEM B DQ<14> Vea:im S
75 11 (Ty—MEM B A<10> 197 | o A10/ AP BAlG | 108 MEM B BA<1> My 7 7@y =MEM B DO<11> 3] 5oQu DQU5o | 2 =MEM B DQ<15> &
7 14 [TRy—MEM B BA<O> 10 1 5 BAO RAS* o 110 MEM B RAS L Yans RURE 1o Vvss Vsso L 38
11 | 5 VDD VDD | 112 27¢Bry—=MEM B_DO<16> 3 | 5 D6 DQRO| 42 =MEM B_DQ<20> >
75 10 C—MEM B VE L 112 | o wer S0* | 124 MEM B CS L<0> My 7 7@y =MEM B DO<17> al o7 D@1 22 =MEM B DQ<21> o=
7 14 CRy—MEM B CAS L 115 | 5 CAS* QOT0 | 116 MEM B QDT<0> am e » 43 1 5 Vss VSS o #
117 o VDD VDDC 118 (e =MEM DS N<2> 45 o DQs2* DMZC 46 =VEM B DMk2> am e
73 14 [T MEM B A<13> 10 1 5 AL3 DTl 120 MEM B ODT<1> Yanus RURE 27 B0y =MEM B DQS P<2> 47 | 5 DQs2 VSso | 28
7 14 IR MEM B CS L<1> 121 o Si* NCO_& 49 o Vss DQR2(, 50 =MEM B DQ<22> a7
122 | 5 VoD VDD | 124 PPVREF_S3 MEM VREFCA B 28 1By =MEM B DO<18> 1] 5o D@35 =MEM B DQ<23> o
NG| o TEST VREFCAQ| 126 o 27{Bry—=MEM B DO<19> = | o Do VsS4
27 15 Vvss VSSol 128 S 1o Vvss DR8] ¢ =MEM B DQ<28> B 7
27¢Bry—=MEM B DQ<32> 129 | 5 DQB2 DQB6 | 130 =MEM B DQ<36> Pa:im R C3136 * 1 C3135 27(@ry—=NMEM B DO<24> 57 | 5 D4 DRI 58 =MEM B DQ<29> a7
7@y =MEM B DO<33> 131 | 5 DeB3 D7} 122 =MEM B DO<37> a7 0. L — 7@y =MEM B DO<25> s | 5 b@s vss | 60
133 | 5 vss VSS o | 134 a2 2 53V &1 15 Vss DQS3* | ©2 =MVEM B_DOS_N<3> >
(e =MVEM DQS N<4> 135 o DQs4* DV 136 =MEM B DMK4> a2 402 402-LF 27 D =MVEM DMK3> 63 o DMVB DQs3C 64 =MEM B DQS P<3> a7
27 B> =MEM B DQS P<4> 137 | o DQs4 VSS | 138 & | 5 Vss VSS | 66
139 o VSS Dq;sc 140 =MEM B DQ<38> a7 L (e =MVEM DQ<26> 67 o DQR6 Dq;oc 68 =MEM B DQ<30> a7
(e =MEM B DO<34> 141 | 5 DQB4 DB 142 =MEM B DQ<39> ve:im Xt - 2B =VEM B DO<27> & | 5 D7 DB1o| ° =MEM B DO<31> e 3
27 B> =MEM B DQ<35> 143 o b®B5 VSS o 144 71 o Vss VECPS 72
145 | 5 VSS DQt4 | 146 =MEM B DQ<44> oo REY
(e =MVEM DQ<40> 147 o DQ40 D@sc 148 =MEM B DQ<45> & e =
7By =MEM B DO<41> 149 | o DQAL VSS | 190 516s0706
151 | 5 vss DQS5* | 152 =MEM B DOS N<5>  emmy 2/
27 ) =MEM B _DMK5> 152 | ) DVB DQS5 |15 =MEM B DOS P<5> ey o
155 | 3 vss vss g | 18
(e =VEM B DO<42> 157 | o DQ#2 DQA6 | 158 =MEM B DQ<46> a7
27 B> =MVEM DQ<43> 159 o D43 DQWC 160 =MEM B DQ<47> o
L IV vss g | e
(P =MVEM DQ<48> 163 o D8 DQ;QC 164 =MEM B DQ<52> a7
27 B> =MVEM DQ<49> 165 o D49 DQ53C 166 =MEM B DQ<53> D 7
167 | 5 vss vss g | 168
7By =MEM B DO5 N<6> 169 |  DQBS6* DV | 170 =MEM B DMk6> am
7By =MEM B DOS P<6> 1 | 3 poss vssg | 172
178 1o Vss DB4o | 174 =MVEM B DO<54> Vezm i
2@y =MEM B DO<50> 175 | 5 DGBO DQB5 |17 =MEM B DO<55> ao
27 B =MEM B_DQ<51> 177 | 5 DQBL VSso 178
119 | 5 vss DQB0 | 280 =MEM B DQ<60> P
, _=PPSPD SO MEM B 27Bry—=NEM B DQ<56> 181 | 5 DQB6 DQB1 | 202 =MEM B DOQ<61> as -
= B> =MEM B DQ<57> 183 o D7 VsS o 184
185 | 5 VSS DQS7* | 186 =MEM B DOS N<7>  epry 27
2R3l40 7 O =MVEM DVK7> 187 o DV DQs7C 188 =MEM B DQS P<7> o
3 19 | 3 vss vss g | 190
?7/"1sw (e =MVEM DQ<58> 191 o DQ58 DQ:’ZC 192 =MEM B DQ<62> a7
%ELF 21 LB =MEM B DQ<59> 193 o DB9 D30 194 =MEM B DQ<63> aED 7
1 195 | 3 vss vss g | 198
MEM B _SA<0> 197 | 5 SAO EVENT* | 198 MEM EVENT L oo 10 25 3
199 O VDDSPD SDAG, 200 =1 2C SCDI MVB_SDA O
MEM B SA<1> 201 o SAL SCLo. 202 =12C SODI MVB_SCL Yan B
203 | 5 vrT VIT G| 20
C3140 * 1'332-41 205 1 5 MG PIN e No—+—22
g2 297 | 5 MIG PIN MG PI N O}—2%
A ol 209 | 5 MG PIN MIG Pl NO-|—222 ISYNC VASTER=T27 M.B SYNC_DATE=07/ 28/ 2009
402-LF 2402 211 O MIG PI N MIG Pl NC 212 TTTLE
DDR3 SO- DI MM Connector B
. >z g el
SPD Addr: OxA2(W) 7 OxA3(Rd) 51650706 d} Appl e 1 nc 051- 8563
ypomen
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NEWMPA(MNNELAD(§O-> D|NMADO<D®70 MCP CHANNEL B DQS O -> D|NMBD®0
. DO<0> — > 1« MEM B_DQ<0> M B_DO<5>
75 14 Mmf% — =-MEM A _DQ<2> - "+ MEM B_DO<1> WAKE_BASE=TRUE B _DO<4> .
75 15 MEM_A_DOQ<2> BASETRE. — =MEM A_DQ<3> 2 7 1s MEM B_DO<2> WARE_BASE=TRUE B_DO<3> e
nuMEMA DO3> ~ PREFEETRE A DQ5> 7 1 MEM B_DO<3> _BASESTRUE B_DO<7> .
nuMEMA DO4> PRI — ADO<1> 1 MEM B_DO<4> WARE_BASESTROE B DO<1> .
7 1 MEM_A_DQ<5> SR — A DQ<0> .. 2 1« MEM B_DQ<5> a B_DOQ<0> .,
o I\/Em ﬁ &? e — A DQ<6> 71 MEM B_DQ<6> = B DQ<6>
7 10 NE DQ<7> —EASES = A DQ<4> .. 2 1« MEM B_DQ<7> = B DO<2> .
72 1s MEM A _DMEO> -TRUE = A_DVEO> 25 721« MEM B _DVKO> _BASES B_DNVkO> "
2 1s MEM A DQS N<0> VARE_BASE=TROE—— DOS_N<O> ,, 7 1 MEM B_DQS_N<0> VIR BASE-TROE B_DOS N<O> ,,
. M\MWE_M“M = DOS_P<0> o s MEM B DO P<0> Wr—rrom B — B_DQS P<0>

NIVENF;’ACI%NNELAD@l->D|NMAD(§l l\/CPCI—lANNELBD@l->D|NMBD(§2
75 1 DQ<8> — = . ; — =

_ — DO<8> . . MEM B _ — =MEM B DQ<21> .

75 15 MEM_A_DOQ<9> _BASETRE. = —MVEM A_DQ<9> * 75 15 MEM B DO<9> VRREBASESTROE —  —MVEM B DQ<20> 4
7210 MEM_A_DQ<10> _EASESTROE  — DO<14> 514 MEM B DO<10>  VWEBASEETRE — —\EM B DOQ<18>
7210 MEM A DO<11> _BASEETRE. —  —VEM A _DO<10> 7210 MEM B DO<11> _PASEETRE. —  =MEM B DQ<19>
2 1« MEMLA_DQ<12> _BASEETROE T = —MVEM A_DQ<13> . 7w MEM B DQ<12>  WAEBASEETROE "= "oMVEM B DO<16> o
7 1 MEM_A_DQ<13> _BASES — =MEM A DQ<12> ., 7 1 MEM B_DQ<13> _BASES — =MEM B DO<17> .
nuw MEM A DOc14> PR TR = SMEM A DO<15> . 5 MEM B DQ<14>  WREBASEETRE — —\EM B DQ<22> 4
mm%_ﬁ_%s;m%ﬁ;:_:v;ﬁu_&g 71 MEM B DQ<15>  WARE BASESTROE " — M B_DQ<23>
_— > _BASES — =MEM A DMkl1> 7 1 MEM B_DME1> BASES — =MEM B DMVE2>
7514 MMWEBKSET]M — =MEM A DOS N<1> 514 MM%T'M — -MEM B _DOS N<2> ,.
2310 MEM A DOS_P<1> | :;x — =MEM A DQS P<1> ., 51« MEM B_DQS_P<1> | -;x — =MEM B DOS P<2> ,,

MCP CHANNEL A DQS 2 -> DIMM A DQS 2 MCP CHANNEL B DQS 2 -> DIMM B DQS 1 o
2 1 MEM A _DQ<16> _ — =MEM A DQ<17> ., 1 MEM B_DQ<16> — =MEM B DQ<i4>
e MEMA DOc17>  WRETEETRE = SMEM A DO<20> i 1 MEM B DO<17>  VREBASESTRUE — _\EM B DQ<11> .,
710 MEM A DO<18> _BASEETRE. —  —VEM A_DQ<18> 1 MEM B DQ<18>  WREBASESTRE — —\EM B DO<12>
71 MEM A DO<19> e e — =MEM A DO<19> 1 MEM B DQ<19> AR BASESTROE =MEM B DO<8>
2 1« MEMLA_DQ<20> _EASESTROE  — M A DQ<21> . 71 MEM B DQ<20>  WAKE BASESTROE =MEM B_DQ<10> .6
7 1« MEMLA_DQ<21> _BASES = -MEMA DO<l6> .. 7 1« MEM B _DQ<21> _BASES =MEM B DQ<15> .,
21« MEM A DQ<22> BASESTRE — 2 71 MEM B DQ<22>  WRRE BASESTROE =MEM B DQ<13> .,
7214 MEM A _DQ<23> —BASESTRUE — . 510 MEM B_DO<23>  MAKE BASESTRUE =MEM B_DO<9> e
7 1 MEM_A_DME2> TBASESTRUE — w 7 1 MEM B_DMe2> _BASESTROE =MEM B DMk1> .,
710 MEM A _DOS_Ne<2> WAREBASESTROE — x 710 MEM B _DOS Ne<2> WARE BASESTROE =MEM B _DOS_N<15>
7310 MEM A DQS_P<2> = jx = 2 7514 MEM B DQS_P<2> “TRE =MEM B_DOS_P<1> ,,

MCP CHANNEL A DS 3 -> I\/CPCHANNELBD@3->D|NMBD(§3

1 MEM A _DQ<24> _ — 2 7 1« MEM B _DQ<24> — =MEM B DQ<28> .,
1. MEM A DQ<25> _EASETRE = s 1 MEM B DO<25>  TPREFSETROE =MVEM B_DQ<24> .,
7 1s MEM_A_DQ<26> BASESTRUE — 2 7 1« MEM B_DQ<26> BASEETRIE —  —MEM B DQ<26> .6
710 MEM A 27> BASESTROE — 2 1 MEM B _DQ<27>  WREBASESTRE — _\EM B_DO<30> .,
7 1 MEM A_DQ<28> DASETROE — 2 7210 MEM B_DOQ<28>  VAREBASECTRUE "= M B_DO<25>
7 1s MEM_A_DQ<29> BASESTRUE — 2 7 1« MEM B_DQ<29> _BASES — =MEM B DO<29>
7 1« MEM_A_DQ<30> RS TRE T 2 71 MEM B DOQ<30>  WAREBASEETROE "— "oVEM B DO<31>
7210 MEMA 31> —BASESTRUE — . 1 MEM B DO<31>  WREBASESTRUE — _\EM B DO<27> .,
210 MEM A _DMk3> _BASEETREE — 2 721« MEM B_DMk3> _BASEETRE. —  —MEM B_DVk3> 20
71 MEM A _DQS_N<3> WARE BASE-TROE = 2 710 MEM B_DOS N<3> WAKE BASESTROE =MEM B DOS N<3> .,
71 Mmiﬁ = 2 7 14 Mmfmjx =MEM B DQS P<3>

MCP CHANNEL A DQS 4 -> DIMM A DQS 4 MCP CHANNEL B DQS 4 - DI VWM B 4
1 MEM A DQ<32> = =MEM A DO<38> ., 1« MEM B_DQ<32> - =MEM B DQ<32> ., -
7314 MEM A > :mE—BKS‘:: j— M_A > o 7212 MEM_B_DQ<33> VARE_BASE= =MEM B_DQ<37> 26
7 1« MEM A DQ<34> _BASES = -MEM A DO<35> .. 2 1« MEM B_DQ<34> _BASES =MEM B DQ<34> .,
_— ﬁm ﬁ Do<gg> e T = ﬁm ﬁ @gg 2 71 MEM B _DQ<35>  WRKE_BASE-TROE =MEM B DQ<35> .,
73 14 —LWE:BKSE:TRLE = > 2 73 14 MWE:BKSE B 26
2 1« MEM_A_DQ<37> _BASES — =MEM A DOQ<34> ., 1« MEM B_DQ<37> _BASES B .
o MEM A DO<38>  MREBASEETRE —  _\EM A DO<33> .. s NEM B _DQ<38>  VARE BASE=TRUE B .
754 > _ = = > 5 7210 MEM B_DVE4> - B 2
714 MEM A_DQS N<4> =VEM A DOS N<4> 2 "+ MEM B_DOS_N<4> VARE_BASESTRUE >
1 MEM A DQS P<4> =MEM A_DOS P<4> s NEM B_DOS P<a> THREFEETROE z

I\/CPCI-IANNELAD(§5->D|NMAD(§5 MCP CHANNEL B DQS 5 -> DIMM B DQS 5
7 MEMA DQ<40> o oo = DQ<44> 75 12 MEM B_DQ<40> _ — =MEM B DQ<42>
7 1s MEM A _DQ<41> _BASESTROE — DQ<45> 7 1 @Mmz”«t — -MEM B _DO<44> .,
7 1e MEM A 42> _BASESTRE. — DO<47> 10 MEM B DQ<42> _BASES =MEM B _DOQ<41>
71 MEM A DO<43> BASESTRE — DQ<43> .. 71 MEM B _DQ<43>  WRRE BASE-TROE =MEM B DO<40>
7 1e MEM A DO<44> e = DO<42> .. 1 MEM B DO<44>  TREFOETROE =MEM B_DO<47>
7214 MEM A DQ<45> ~ WREBASERTRIE. — DQ<40> 7 12 MEM B_DQ<45> —SASEE =MEM B DQ<45>
21« MEM A DQ<46> BASESTREE — DQ<4l> .. 710 MEM B DOQ<4p>  WARE BASESTROE =MEM B DQ<46> .,
2 1« MEM A DQ<47> BASESTROE — DQ<46> .. 51 MEM B DQ<47>  WREBASESTROE — —\VEM B DQ<43> .,
2 1« MEM A DME5> e = DME5> .. 2 1« MEM B_DME5> e — =MEM B DK5> .
710 MEMLA N<5> WAKE BASE= = =MEM A N<5> o 71 MEM B_DQS N<B5> WARE BASES — =MEM B_DQS_N<5> .,
214 MEM A DOS P<5> f i — =MEM A DS P<5> . 214 MEM B_DOS P<5> = — =MEM B_DOS _P<5> ,

I\/CPCI-IANNELAD(§6->D|NMA 6 I\/CPCI-IANNELBD@6->D|NMBD(§6
2 1« MEM A _DQ<48> — =MEM A DOQ<51> ., 11« MEM B_DQ<48> M B DQ<49> .,
1 MEM A DQ<49>  WREBASESTRE = —VEM A DO<53> o 710 MEM B DO<49>  WARE BASESTROE " — —NEM B DO<53>
s 1 MEM_A_DO<50> _BASES =MEM A DO<50> . 1« MEM B_DO<50> _BASESTRUE =MEM B DO<50> ., ]
710 MEM A _DQ<51> VAR BASESTROE =MEM A DOQ<54> 71 MEM B DOQ<51>  WRKE BASE-TROE =MEM B DOQ<51> .,
7 1s MEM A_DQ<52> MK BASE-TRUE =MEM A DO<48> . 7 1 MEM B_DO<52> mix B DO<52>
2 1« MEM_A_DQ<53> — =MEM A DQ<49> .. 2 1« MEM B_DQ<53> _BASES B DQ<48> .,
710 MEM A DO<54>  MRE BASERTRUE =MEM A DOQ<55> 710 MEM B DO<54>  WARE_BASESTROE B DO<55>
71« MEM A DQ<55>  MRRE_BASESTROE =MEM A DO<52> .. 1« MEM B DQ<55>  WRKEBASESTROE "— " —\VEM B DQ<54> ..
7 1s MEM_A_DMVk6> M=:K =MEM A _DMk6> 2 7 1s MEM B_DMVK6> WARE_BASE= e—— =MEM B DVK6> .
7 1« MEM_A_DQS_N<6> MRE_BASE =MEM A_DQS_N<6> .. 2 1« MEM B_DQS_N<6> VhRe B"SE_ — =NEM B_DQS_N<6>
710 MEM A DQS_P<6> ROE =MEM A DQS_P<6> 5 710 MEM B _DOS_P<6> :lRu: — =MEM B DQS P<6>

MCP CHANNEL A DQS 7 - MM A DQS 7 MCP CHANNEL B DQS 7 -> DIMM B DQS 7
1. MEM A DQ<56> MEM A DQ<56> .. 11« MEM B_DQ<56> — =MEM B DQ<62> .,
710 MEM A DOQ<57>  WARE BASESTROE MEM A DQ<61> .. 71 MEM B DOQ<57>  WAREBASESTROE = MVEM B DO<63> 4
-5 14 MEM_A_DQ<58> WEBKSlle MVEM A _DO<62> e 1. MEM B 58> VARE_BASE=TRUE — =MEM B_DO<56> e SYN(%I ll\ﬁSTERbKIB VLB SYNC DATE=06/ 19/ 2009
7 1« MEM_A_DQ<59> _BASES MEM A DQ<59> .. 710 MEM B DOQ<59>  WAKE BASE =MEM B DQ<60> .,
T EM A Doseos  VREBRSESTRE =L\ CV A pocare T M B Doseos VR BRSESTRE =S\ CV e Poceos DDR3 BYTE/ BI T SV\APS— K6
7 MEMCA DQ<61>  WAKEBASESTROE "= —MEM A _DO<60> o 1 MEM B DQ<61>  WRREBASEETROE — —\VEM B DQ<58> ..
- MEM A DO<62>  MAREBASETRE — _\ENI A DOS63> . o MEM B DO<62>  MREBASETRE — _\EN B DOSB7> .. d} Appl e I nc.
2 1« MEM A DME7> BASES — =MEM A DMVE7> ., 7 1 MEM B_DME7> BASES — =MEM B DMVE7> A 13.0
" VEM A DOS. Ne7s WREBRSESTRE = _\EM A DOS N<75 - 7 VEM B DOS. Ne7s WREBRSESTRE = _\EM B DOS N<T5 - NOTI CE OF PROPRI ETARY PROPERTY:
=10 MEM A DOS P<7> TWREFSETRE — —MEM A DOS P<7> i =1 MEM B DOS P<7> WHEFSETRE — —MEM B DOS P<7> i BER ET TR BV RHEE LT | nc
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
- =PP3V3_S3 VREFMRGN buffers at once or VRef source may be overl oaded.
RYE: VREFMRGN: YES
Rs%%QTO w0+ _=PPVIT_S3_DDR BUF R3321
1 2 PP3V3 S3 VREFMRGN DAC 200 . PLACE_NEAR=J2900. 1: 2. 54nm
BIEES 3 m 10mA max | oad 1 /vy\/z
X@ég \[;TH: . mm 1%
N -3V VREFMRGN: YES VREFMRGN: YES Yk
C3300 1t 1 C3301 VREFMRGN: YES 40 PPVREF M VREFDQ A ..
2. 2\ == Q4 UF CRI Tl CAL C33201t §2% VREFMRGN: YESY 2 3
¥ 2 2 ECV' V] : YES 0.1\ % — A2f_ @25 R3322 NEESG VB0
402- B3 i AL VREFMRGN MVA_BUF 133
5 ChEY DO SO u 1 1335
« =1 2C_VREFDACS SCL dsc.  vgop VOUTAIL VREFMRGN_SODI MVA_DQ al, . 6™ VREFMRGN: YES %/{:11; y PLACENEARER332L. 2: 1mm
w2q@r>—=1 2C_VREFDACS SDA Tsoa ¥ vourgl2 VREFMRGN _SCDI MVB_ DO 40
0
9 A0 8 vourd4 VREFMRGN SODI MVB_CA
Addr =0x98(VR) / 0x99( RD) 10a1 & vourgs VREFMVRGN_MEMVREG FBVREF 4 VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF shar e _ R3323 .
go a DAC out put, cannot enabl e VREFMRGN: YES 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3320 M:ll/gr‘év
100K 1
5% 40
4 e B 8 2 VREFMRGN: YESH YL RE Wi f im0 B. 2
= 2402 e &?25% R3324 | VamAaSe sy e ™
T v 133
oM 1 a VREFMRGN DO _SODI MVB_BUE LA
R3310 = = & VREFMRGN: YES W PLACE_NEAR=R3323. 2: 1mm
1 2 _PP3V3 S3§él§E§NRGN CTRL + Vv Mib 4
\AAY E 3 gE 83 . mm
- . mm
VOLTAGE=3. 3V . CRI TI CAL
@E VREFNRGN.3 YlES ) o VREFMRGN: YES VREFMRGN: YES
e L Ve VREFMRGN: YES R3331
2 %2—— U3310 1R3325 1 200, PLACE_NEAR=J2900.126: 2. 54nm
o PCASS7 Tiow o
(oD Po6 M- LF . =i
3a0 7N VREEMRGN DO SODI MVA_EN 2402 VREFNR&“gEEgl VREF 402 Vet PRVREE, S3_VEM VREECA A .
Addr =0x30( WR) / 0x31( RD) 4l P29 VREFMRGN DQ _SODI MVB_EN O B VRGN: N WRIES 3 T
5lno pd 10 VREEMRGN CA_SODI MVA_EN L 0 cii; - 221 '\5@22%% R3332 B R
pg 11 VREFMRGN CA_SODI MVB_EN R 2 AL VREFMRGN CA_SODI MVA_BUF LAAAZ
ps 12 VREEMRGN_MEMVREG EN a3 £ VREFMRGN: YES W PLACE_NEAR=RS331. 2: 1nm
« rmy=1 2C_PCA9557D SCL Usa Pe 13, \( RSVD for FBVREF) + Vv b b¥
wq@_=1 2C_PCA9557D_SDA 2|spa p7114  VREFMRGN CPUGTLREF_EN
THRM RESET*[5 15 VREFMRGN: YES
PAD GD R3333
~ ool = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFMRGN: YES %,{:11;‘9
L 'R3330 o
= 100K B VREFMRGN: YESY PP\;REF SinEMnYnREFCA B
-+ [rmy— PCA9557D_RESET L Hiow a_\]w@%%% R31334 &T:JEAEEL‘SW; V 81
RST* on 'platformreset’ so that system 2402 a1 VREFMRGN CA SODI MVB_BUF 1,\/:§/:;\/2
wat chdog wi || di sabl e margining. 3|, ¢ VREFMRGN: YES M:ll/g,\g\/ PLACE_NEAR=R3333. 2: 1mm
= + v =P
NOTE: Margining will be disabled across all 402
soft-resets and sl eep/ wake cycl es.

Requi red zero

ohm resi stors when no VREF nargining circuit stuffed

VREFMRGN: YES

'R3335
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON 100K™ "\ oerVRGN: YES
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO rﬂ:.lfw C33401 4 VREFMRGN: YES
- 2402 e — \_CZ _ &?25% R3342
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFMRGN: NO 2 \/’2 25
1 Ky c VREFMRGN_MEMVREG BUE 1 % DDRREG FB o
= s, ¢ VREFMRGN: YES M:ll/gw PLACE_NEAR=R7320. 2: 1nm
P 05"
Pag e I\bt e S VREFMRGN: YES
Power aliases required by this page: R3340
- =PP3V3_S3_VREFMRGN 100K 8 §4% VREFMRGN: YES
- =PPVTT_S3_DDR BUF Hiow M\Vl\l\&zs R3344
Signal aliases required by this page: 2402 AL VREFMRGN CPUGTLREF_BUE 1,257, cPU GILREF o -
- =1 2C_VREFDACS_SCL A3 74 VREFMRGN: YES 1%, PLACE_NEAR=R1005. 2: 1nm
- =1 2C_VREFDACS_SDA = v Mib w
- =l 2C_PCA9557D_SCL
- =l 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margining 1R3345
Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Margi ni ng E’Z'}E\év
Crcuitry. 2402
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF ( FSB) Kol YT S S A Y N 2 =Y D':‘TE:(_)Q 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 Inc. 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&b%gﬁ@%&f&?gg@%ﬁ%ﬁﬁm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33uA (- sour ced) +750UA - -528uA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 109
DAC step size: 7.69nV / 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
8 7 6 5 4 3 2 1




3

5V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P- TYPE
RDS( ON) 26 nthm @. 5V
LOADI NG 0.8 A (EDP)
CRI TI CAL
@B450
L3404 TPCP8102
CRI Tl CAL PLACEMENT_NOTE=P| ace cl ose to J3401 0 m K FERR- 1200-40021'&:1' 5A = 23V1K- SM
51850610 C3431 7880 A B Rl max - :q
1ﬁz 0 1uE PCIE AP R2D C P am s « PP5V_W AN 2 (YYY e 2 PP5V_W.AN F =PP5V_S3_W.AN
J3401 112 w1 [ ovon s POIE_AP_RID CN oo B WERE T P WENES T i —
_ _ wall VOLTAGE=5V VOLTAGE=5V ™ o
20347-325E-12 a0 C3422 1 C3421 1 1 .C3420 < C3451 1 'R3451
F-RT- i\/l PLACEMENT_NOTE=P! ace cl ose to J3401 0. 1uF —— 0.1uF —— —— 10UF 0.033LF —— 5%
o o & C3450 e R3450 ),
™ PCl E AP_D2R P o AI RPm—I— 402 402 805 0. 1|UF 202 34° 2
[e g o157 e PSVW.AN SS 2 PM W.AN EN L
Oz - PCIE AP_D2R N oD ¢ 15 74 CRI TI CAL 1ol/ 5%
o L3401 = v oy
o @ - s PCLE AP R2D P 90 w%%uom PLACEMENT_NOTE=PI ace cl ose to J3401 §§§ Mios
3 - o PCE AP R2D N RIS
g ) - Cl R2 (YY) s PCIE CLKI00M AP P o PLACEMENT_NOTE=P| ace cl ose to Q8450
o 4 - 226 PCIE CLKIOOM AP_CONN P j— PLACEMENT_NOTE=Pl ace cl ose to Q8450
of—w = PO E CLKIQOM AP CONN N 1YYz PO E_CLKI00M AP_N am
g ho . (AP O_KREO O L) PLACEMENT_NOTE=P| ace cl ose to J3401
ol PCl E WAKE L oo ¢ s 2
P B & (AP|RESET CONN L)
L3 "'
O )
o [15
o L3405
ofexNC 358 A Refna M
o7 « PP5V_S3_BTCAMERA F M homnal mex 2 1 =PP5V_S3_BTCAMERA .
s 1 2C ALS SDA - T B S y )
o 1 2C ALS sDa ano HEEE FERR, 120 O 1. 5A
o < ALS Cgap2
pg 19 s USB_CAMERA CONN P )
o2 70 s USB_CAVERA _CONN_N CRI Tl CAL CANERA Ry 2
p3
g ba 9o USB BT CONN P L930-409w2
oL 196 USB BT CONN N RS L
il A YYY Ls USB _CAMERA P oD 7 7
p6 —_—
O —
P z; 1YY Y L2 USB_CAMERA N o 17 7
g b9 PLACEMENT_NOTE=P| ace cl ose to J3401
o B0
> oy BLUETOOTH
32 | L3403
90- CHV
RN
Y Y Y Lz USB_BT_P an
LYY L2 USB_BT_N T
PLACEMENT_NOTE=P| ace cl ose to J3401
B PP5V_W.AN F .,
Supervi sor & CLKREQ# | sol ati on
=PP3V3_S3_W.AN .,
, 1 C3440
Rst‘%)OKl 159324'_(53 CRITI CA\I/_DD L %-%}UF
17180 iew u3440 2 germ
V65 hired SLGAAPO16V
2 2 TDFN

Need pul | -up?

«AP_RESET_CONN_L

P3V3W AN _VMON

SENSE

BDLY = 60 ns +/ - AP_RESET L am e
El AP_PWR EN 18 65
« AP_CLKREQ Q L i ‘—j\l_/ o] AP_CLKREQ L _gmy s
B ao

‘R3454 79

97. 6K

1%

1/16W

M- LF =

402 =

MASTER=T27 M.B

SYNC _DATE=07/ 28/ 2009

I SYNC

TTILE

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

E_| NFORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY PROPERTY OF "APPLE COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

THE
pi I NC.

RI GHT CLUTCH CONNECTOR

A 13.0
34 OF 109
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BCVG7765
76 51 gy SDCONN_DATA<0> R3550 o SD_D<0> o 76
C'%WGS 5% I7'T6W M--LCF 4027
Q137 76 51 gy SDCONN_DATA<1> R3551 o , A 365 S o o w76
, _=PP3V3_S3 CARDREADER R3§11 BYPASSTURS00: §9bAB52 Bbo. 26, 27.5 am) 0 21¢g>— SDOONN_DATA<2> R3552 o SD D<2> e
. , PP3V3 S3 CARDREADER DVDD . BvPASs2UlBbo. 35: 34:5 tm CI%WGS 5% 17 T6W WF-LF 402
5 VI RERERR W BFFES: 25 GL137 GL137 GL137 GL137 76 1@y SDOONN_DATA<3> R3553 o SD D<3> 54
ML AGESS. SV C3500: 1 C3501 [+ C3502 |+ C3503 v ITIEW WE-TF 402
100F — —— 0, IUF  —— 0 1UF —— 0. 1UF _— SDCONN_DATA<4. . 7> — SD D<4. . 7> w0+
2 P i ok s ol k. D SoETTes R TRE
G137 305 o5 o5 o5 o SDCONN_CLK R3554 o0 2 SD CLK
%32%(8"9 m B /\/\7/>/65 5% I7'T6W M--LCF 402 so7e
0805-1 __—_ 76 3 @ QI.XYNN C'\/D R3556 O = I\/v\/2 oY% 17 IOW VF-TF4U |\/§izDE7§%£B= m E 078
* BYPASS=UB500. f 5,5 o -+ @n-S N VP = IV%II?DFBV%I: TROE *°
PP3V3 S3 CARDREADER AVDD S7US500. 11:12:5 mm s N CD Sb oD L
: GL137 G137 G137 » qon—-SDOON = e ETROE
Vel TAGE=S.SY C3514: [:C3504 | C3508 BOVB7765 )
iour L L g 1UF L 0 1UF
o 2% T T 28 . 3% , _=PP3V3_S0_SDCONN R3555
X5R 2 2 CERV 2 CERM N 0 N
603 402 402 I_/\ AN o
5%
1/10W
1 ) VEos"
= Keep this net short! PP3V3 SW SD PVR |
BYPASS=U3500. 4: 5:5 nm __PP1V8 S3 CARDREADER VRERS : CRI TI CAL
S50 «| VeTAREEEY « 35071 |:c3505 |'R3505  MEREThe 13500
O LUR NC Q137 2.2 — — 0, 1UF MAX CURRENT = 800 MA | SD- CARD- K19- K24
8y EREELEEE R351 2" o To ww RD-K1
ey 2 <R3 iok &5 a0z 2402 o] vss
GL137 [ [ NO STUFF 25 & 8 1 18W 45 |vss
R3507' [*R3508 = g 5z Wb, 20 SD CLK 90| ax
10K 10K = 76 20 SD_CMD E D P
YW S Hisw gy USB SDCARD N 7 low 8_315392 Dol 40 1o 30 SD_D<0> 12 | oaro
Vo5, [ ), M6t 75 B RD_P 8 |op LorP p1| 43 1620 SD_D<1> E g P
37 16 50 SD_D<2> E
137_GPl 48 o2 o ATo
Q137 GRLOL =10%  cRITICAL pa| 29 1o 3 SD_D<3> o
G137 Ploe iy a7 5 S5 D= q O | DA
NO STUFF GL137 PRV P D4t 25 2620 2 | oara
R3509* 1R3510 05 16 0 SD_D<5> 1l | pats
10K NCX2 K pe| 32 1o 3 SD_D<6> 2 | oare
2% NCxEcs o7} 38 76 0 SD_D<7> 13~ | pars
1/ 16W 1/15w 1 |oo 14 o
LA AR NC)%D' . K 3%, SD CLK R O | caro_peETECT_sw
NC (P (1PD) sp_we| 3 0 SD_WP T O | CARD_DETECT_GND
G137 _CGLKI2ZM X1 13 |xg (1PD) sD_cvp] 41 L O | VR TE_PROTECT_Sw
1 NO STUFF G137 CLKI2M X2 14 |x» (IPY P 2 3137 PDMOD o | vob
R3503 GL137 RREE 10 |mrer (1PY sb_coz} 28 NO STUFF o137 2 SD CD L 1; o |sHD_PIN
1 L SHLD_PI N
1’\/\ﬂ{\/2 G137 TESTMOD 17 ltestTMD (1 PD) (rPY XE;)%?% R35131 R3504 19 g SHLD_PI N
Loy G137 G137 G137 _RESET L 18 JEXTRSTZ* (I PU) (1 PD) XD, VEZ 27 NC 1 0 2 29 O |SHLD_PIN
o R3506'| [*R3502 NO STUFF QAT pisws W\ TURF el
CRI TI CAL 715 0 3513 (1 PD) XD_RBZ\7 NC Vbt 1w NG STU =
@137 witwS 2 Phow (1PD) XD_wPz( 45 NG st |t G3915 516- 0225
M- LE ME- LF 0.1UF —— 10PF
Y3500 402, 402 209 2 (1PY MB_I NS%(NC L T, Gy
12. 000M. LOOPPM CERM (1po) ve_es{ 3% \c pral
Lt PDVOD:  POAER DOWN MODES
8X4. 5X1. 4- SM 1 = ——G\ND— NC = DI SABLE ( DEFAULT) =
G137 G137 = oola] e~ 10K LOVN = POWER SAVI NG MODE ENABLE
— —lNfm
C3511 C3512 10K HI GH = REMOTE WAKE UP ENABLE
B500
D3
s B | =
5% 556@ sorses | K
402 - 402 |—
e
5[G” Sl
" SDCARD RESET SDCARD PLT_RST
GL137
D|6
SSI\/BNl?SEAP ';
—
—
o
2[G7 sl
-+ > SDCARD PLT_RST L 1
SYNC MASTER=T27 M.B SYNC DATE=09/ 30/ 2009
e —
SecureDigital Card Reader
d} Appl e I nc. 051 8563
<] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
'Rl ETARY PROPERTY OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
ADDED SERI ES RESI STOR TO SD_CMD, MAX CURRENT NUMBER CHANGED TO 800MA 11 NOT TO REPRODUCE CR QOPY 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

If unused: Ckay to float all 4 pins. (Broadcom not so sure now)
I f used: VDD/ VDDP connect to =PP3V3_ENET_PHY (add bypassing), LX connects to inductor, VFB to =PP1V2_ENET_PHY
o« _TP_BCMB67765_SR_VDDP BCOMB7765_SR LX 4 e
BCMVG7765 o BOMB7765 SR VDD BCM67765_SR _VFB 4 o CRLT1ICAL
e =PP3V3_ENET, PHY) R3915 T FERR- 600- OHM 0. 5A_ —pp1v2 ENET_PHY . .
86mMA (1000base-T, Caesar || 1 2 x2 BCVb DDO 73
’ o PPLV2 ENET PHY AVDDI 1YY Y2 3
CRI Tl CAL o BOVB7765 MNANESRWD mm s DTrEg § iy 396mA (1000base-T, Caesar |1)
L3900 =it : @QEAE‘:}:(;. v
FERR- 600- OHM 0. 5A 402 R3900 C39211: 1C3920
1A 0 2 0. 1UF 4. 7UF
189 S 8%
XTR- Co5y &85 CERv
1UF CRI TI CAL
185 L3925
CRI Tl CAL X7R- CEEGXI = FERR- 600- OHM 0. 5A
. o PP1V2 ENET_PHY PCIEPLL 1 (Y Y Y L2
FERR- 600- OHM 0. 5A L N BHES: 2 T M
. 1 2 __PP3V3 ENET_PHY Bl ASVDDH NeEKL V0
DIFE0- 4 nm C39261 1C3925
SM xgggv\ge“;aﬂ mm 0. 1UF 4 7UF
i 1 C3905 cé % Lo,
pr— zgo}up XTR i 2 2 & cerm
2 8¢ CRI TI CAL
CEI3TI %L X85 CERM 13930
FERR- 600~ OHM o. 5A L L FERRl ?.()YOY.OY—.|§4 ;). 5A|
J . PP3VS ENET_PHY AVDDH . PP1V2 ENET PLIY GPHYPLL 4
M N %DTH:E m VOLTAGE=T, 2V m
R39101 1C3910 |1C3911 C3931 1 1 C3930
UF~ ——0. 1UF F 1 L4 7UF
o T T
/ 6 2 3 2 3 3 2 2 X
L ZI:E‘ENQ a5 e o5 =R xR 6% &85 O=RV
BCMB7765 BCVB7765 ¢4 24
R3940!| ['*R3941 C39151: 1C3916 C39361 1C3935
4. 7K 4. 7K 4. 7@5 __?O}UF NEIEYES ololal <[ wl © o olvlal olan| ©f wv|o 0.1, 5—— ‘%UF
5% 5% 3 8\/’ || o A ~|Q|w|o| A S < Al o< || o of ofo 18 é{,
LW LW X5R- ggmgl 2 2 XG5 CERM = X7R- CEEM 2 2 R
a7 =PP3V3 SO _ENETPHY a0k, |46 0 4 ABHE 3 g8 y w7 g 88 0 8
BCMV67765 2 > 5 ; 5 5 > § 5 g g 3 >>
1 - =
%3? FO R3942 =8 = g g Z ; L
. du
71 PCl E_ENET_D2R_N 1 |27 1’16W CRI TI CAL v g
2402 T o
10%
gy (3951 2| BCMB7765_VMAI N PRSNT - 58lsveDATA  (IPD) BU3:r 597%40,\/' TRoo_P|_40 ENET_MDI _P<0> 22 7o CR_BUS PWR is not for SD Card power,
PCl E ENET D2R P 402 e OFN 8X8 TRDO_N_41 ENET_MDI _N<O> a2 76 j ust decoupl ing for BCM67765 CR |/ Cs.
71 Ol | |_| «| PCOE ENET_D2R C N @&—27|PCE_TXD_N VERSI ON 2 TRD1L_P| 44 ENET_MDI _P<1> a2 76
19 =| PCIE ENET D2R C P e—28|PCE TXD P TRD1_N|_43 ENET_MDI _N<1> 32 76 BCM67765 BCM67765 | BCMb7765
C3955 &5 .| PO E ENET R2D P - 33|POERDP TRO2 P20 ENEL ML _pe2> e C‘?:’9779 ! _iC39U7pl ! C?’QUZ:2
0. 1uF .| PCIE ENET_R2D N o 34|PCERON TRO2_ N 47 ENEL ML M2 7o == = Yt °/1
a1 PCOIE ENET RRD C P 1|2 - R TRD3_P|_50 ENET. P<3> - Y5R- 2 2 9% cerv
1% 3956 s D PQ E_CLK100M ENET_P »3LIPCIE REFCLK_P TROSN 49 qug ENET MDI N<3> i 603 403 0%
WO g I = G e o1 0,01 sem Ao 5 PESVSRIVE S D V1 O
2 11 « &) L ——X NC =
715 PG E_ ENET_R2D C N = ~ 1 H 76 20 [T ENET _RESET L - PERST* (| PD) E Pl O 1/ SERI AL DI |8 NECK W DTH= m BCVE7765
BP4AE 1% p— ENET_CLKREO L - 12JokrEg (OD) - 1029 BOVB7765 MEDI A SENSE R3972 1 2 ENET_ENERGY DET gy s+
- by =~ Bcr%xl%s SV ITTEW W= TF 402 —
w2 (o El;l:srn\é\{xlél)z L 1,\/5\0//\/2 435 BCMVB7765_WAKE L 3L NKLED* ( OD) NGl o BCM67765_SD_DETECT R3973 0 1,ap2 vt TEw Lo —SDCONN_CD am
1/ 16W 0 =
VAKE# e O s > ENET_LOW PWR - “llowPwr (1 PD) POE VODL| 26 gge = BCMB7765_CR CMVD . R3_974_ B DY YN SN o o o \\ e V> am
—_— 21 iy 7
Must isolate from PCle WAKE# i f PHY 2 |_BCMB7765_SMB_CLK =5 |VDC DO - SDCONN_CLK oo 0 7
is powered-down in S3/S5. Standard BCVb7765_SMB_DATA @=p— 10 |UART_NMODE (| PD- BCMB764M) DCAL 25 _ gty SDCONN_DATA<0> D 0
N-channel FET isol ati on suggested. BCMVB764 K 66 DC3| 24 SDOONN_DATASL> ey 30 76
If PHY is always powered then alias 3’%“?30“ 5 DC2| 23 gy SDCONN_DATA<2> gy 50 76
=ENET_WAKE L to PCI E_WAKE L. ¥ “BOMB764 MOSI o5 T 1l 22 g SDCONN_DATA<3> e 50 76
BOVB764 CS L =12 — NO 52 g g o BCOV67765_CR DATA<4> R3975 0 1 2 SDCONN_DATA<4> w0 16
w s S L e QS ~ VVAI N_PRSNT|_53_ g 1 BOMG7765_CR DATA<5> R3976 0 1, \p2 S%_TTT6W MF-TF 402 SHOONN_DATASS> D
TP_BCV6764_SPD100LED L 2{SPD100LED* VAUX_PRSNT|_54_ gy 2t BCMB7765_CR DATA<6> R3977 0 LAANAZ S% ITI8W M-LF 402 ghoONN_ DATA<6> o 76
TP_BCVb764 TRAFFICLED L o, 67TRAFFI CLED* VDDA 55 g a1t BCVB7765_CR DATA<7> 3978 0 1 \AA 2 °% T7IIBW M--LF 402 gHCONN_ DATA<7> T 7
e BOMB764_CLK25M XTALI 18 |t SMB CLi 59 BCMB7765 CE L MB IRS L . BOMB7765 4| resistors above BOMOPTI ONed BCMG7765
BOMB 764 CLK25M XTALO 10 ENERGY_DET| 60 o, BCMB7765 CRLED o
o QR RS A RESNL ALY ee——XTALO D5 57 gm SDCONN_ WP %
RDAC R PAD SPDI00OLED* (198 o, TP BCMB7765 XD DET BCMB7765 supports both active-levels for WP.
PHY Non-Vol atile Menory 2l BCVb764M Suppor t
© All parts bel ow BOVOPTI d BCMb764M
ROM cont ai ns MAC address, PCle config BCMB6764M pi n-functi on BCMB764M
info as well as code for Bonjour proxy. — 60- ENERGY_DET s _BCMB7765_CR LED R3980 o LAAN 2o oy ENET_ENERGY__DET 1w
Required for proper PHY operation. 13- WAKE* w » BCMB7765_SR VFB R3981 o0 1 2 —ENET_WAKE L (See note)
(Requi red ROM size TBD) NN\ 59T T6W MFTF 407
o 21 20 - _—=PP3V3_ENET_PHY 53- VMAI N_PRSNT 7 s [BCMB7765_CR DATA<5> R3982 1K 1 oD TEW-T——aor—=PP3Y3_S0_ENETPHY -
59- SMB_CLK « BOMG7765 CE L M5 INS L R3983 4.7K1,,p2 =PP3V3_ENET_PHY 7201 68
58- SMB_DATA » BOVB7765_VIVAL N_PRSNT R3984 4. 7K 2 5% L/I6W W-LF 402
© 1C3990 54- VAUX_PRSNT 7 [BCMB7765_CR DATA<6> R3985 1K 1 \An2 o i
veo S 16- VDD O o » BCMB7765_SR LX R3986 0 1 a2z o oW et A0
L3990 2 %gCERM 20- XTALVDDH » _BCVB7765_VDDO Pl N20 R3987 o0 1 2 PP3V3_ENET PHY XTALVDDH
ATéuS%Baos:}lD Al R3988 o NNN—5% T ToW W TF 207
55- VDDC 7 21 _BCMB7765_CR DATA<7> OYO0 1 2 =PP1V2 ENET PHY .
» BOVB764 SOLK g | 2lsk oy SILL g BCV6764_MOSI_ 5, 17 VDDG * BOMB7765 XTALVDDH R3980 0 1\, 5% T ToW WTIF A0z} ’
« _BCMB764_CS L 4est (1)2- x% o ECNBC'VBZZSS gsBVaDK R3990 g LN 21 romr me T 07} [ e e 2D SYNC_DATE=08/ 207 2009
- T . s o . BOVB764 M SO, ) B Aagg @ vmwwt ozt [ Et her net  PHY (Caesar
—qW BCM67765 | BOMG764M L3999
O [ 1R3990 1R3997 FERR- 600- OHM 0. 5A
] oo ) 26-PCIE_VDDL -« [BOMB7765_CR QD PHACENEARRU3900.26:2 mm 3 (YY) 2 d} Appl e I nc.
~ %ﬂlﬁ‘é’ "15 Keep net short, BCI\C/§79694$/| %%'\55684’\/' SM CRI TI CAL ® A 13.0
2402 2 with no stubs. NOT ROP ROP "
NOTE: Pul | -down on SO plus internal pull-ups on 0.1 E ggo UF e IIV\SOEQMAOIZCNPCO\ITAIR:\]EEr}—i?EYINPIS THEERTY'
other 3 SPI pins configures BCM67765 for the X7TR- Xg QICERM PROPRIETARY PROPERTY. GF APPLE COMPUTER. ™ | NC.
! ! &
= gtor\r/le: sAIggd tﬁég Eﬁgms:?‘aps rrus:f cﬁag:gfef erent PLACE_NEAR=US900. 26: m PLACE_NEARSL3999. 1:1 mm 11 NOT 70 REPRODLCE R Gy 1T PENE 39 OF 109
NOTE: BCMb764M requires Sl pull-down instead of SO 111 NOT TO REVEAL OR PLBLISH I T I N VWHOLE OR PART
I'V ALL RI GHTS RESERVED 31 O: 80

BCMb7765 SR pins are internal

1.2V switching regul ator.
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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 ®

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

PLACE_NEAR=T4001. 4: 2. 54 mm

m
NEAR=T4001. 3: 2. 54 nm

1 C4006
0. 1UF
e
2 X5R
o
CRI TI CAL =
T4000
1@y ENET P<0> ' v 12 70 ENETOONN P<0>
P n
1@y ENET N<O> ) 70 ENETCONN_N<O> S
J4000
s 10 ENET _CTAPO RJ45- MB7- 3
FRT-TH
TLA- 6T213HF 9
4 o ENET CTAPL wa)
a ENET Nel> s 8 70 ENETOONN N<1> B
Le: i 2 8
(Ve ENET P<1> 6 7_79 ENETCONN P<1> 3 o
e
CRITI CAL .10
o)
T4001 7l
1@ ENET N<2> ' v 12 70 ENETOONN N<2> 1S
51 @ ENET pP<2> > ) 11,0 ENETOONN P<2> 1
B 9
s 10 ENET CTAP2
514- 0636
TLA- 6T213HF
4 9 ENET_CTAP3
1@y ENET N<3> s 8 70 ENETOONN N<3>
a ENET P<3> 5 7 70 ENETOONN P<3>
Le: i X
f f f
Transforners should be R4000 554002 554003
S dd dad dd 4 dd o mrrored on opposite 5% 5
: 6w 6w
CEEEEEEE SES FSRC SRS FSRe si des of the board freaes freaes
23239272 EEEEEERE , o2 , o2
D4000. 1 PLACE_NEAR=T4000. 6: 4 mm ENET_BOB_SM TH_CAP
D4000. 5: PLACE_NEAR=T4000. 1: 4 nm M NRECK-W BTHE0. 25
D4001. 1: PLACE_NEAR=T4001. 6: 4 mm =
D4000 D4001 -
D4001. 5: PLACE_NEAR=T4001. 1: 4
RCLANP0524P g RCLAMP0524P 001.5 = 00 m
sLP2510P8 sLP2510P8
ENET_ESD 3 ENET_ESD
CRITI CAL CRITI CAL

SYNC _DATE=07/ 28/ 2009

ISYNC MASTER=T27 M.B
TTILE

Et her net Connect or

d} Appl e I nc.
®

=g

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

051- 8563

A 13.0
40 OF 109
32 OF 80
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=PP3V3 FW FWPHY

733 34 35

138 mA

L4130
= 120- OHW 0. 3A- EM
114 mMA FireWre PHY PP3V3 FW FWPHY VDDA 1{ Y Y Y \l 2
P onee os02-1r
TAGE=3. 3V
C4130 * C4131 * C4132 3| VHTeEe
1UF —— 1UF —— 1UF ——
10% — 10% —— 100
&3V 2 6.3V 2 EESS\//I 2
202 202 402
L4135
=PP1VO_FW FWPHY 120- OI:’\A"*J‘-):»LQA' EM = 120- OAM 0. 3A- EM
T —= 17 mA PCle SerDes
135 mA (Y Y Y )Lz PPivo Ew FweHy AVDD _ 25 mA PGl e SerDes o PP3V3 FW FWPHY VP25 i 2
™M N_LI NE_W DTH=0. 4 MV MN_LINE_WDTH=0. 4 M\ 0402- LF
0402-LF M N_NECK_W DTH=0. 2 MVI M N_NECK_W DTH=0. 2 MV
VOLTAGEST. OV 1 4110 4135 ¢ 4136 1| veTAE=a BV
1UF 1UF —— 1UF
éU‘;/nv Ejgv 2 Ejgv
CERM CERM CERM
905 203 203
110 mA Digital Core 0 mA VReg P\/‘R. )
4141 * 1 C4140
0. 1UF 1UF
200 109
& T &
202 905
PLACEMENT_NOTE=Pl| ace C4170 cl ose to U1400
PLACEMENT_NOTE=Pl ace C4171 cl ose to U1400
] ol ol g af |y ] ] ] CA170 i ||>  POE FWRD CN
za%%ml%seigzssa HEEEEE 3| 8|8 8 =3 ¢l g | R R ReD T =5 7
D010 ~—— VD383 —— ~—VDDH— ~VP~ VP25 VREG PWR CA4171 . ||: poEFWRDCEP am s
NCo_8i3 |ATBUSB CHO;AI (T:AL POIE_RXCON g 1« POE FWRD N 0.10F | [ 10w 16v sor 402
NOse_222_|ATBUSH 4100 PCI E_RXDOP| N g 71 POIE FWR2D P
NGo¢ AL |ATBUSN POIE_TXOON ' g s POE FWDPR C N CA4175 1 ||: POEFWDR2R N oD =
x EW643E PCIE_TXDOP| o 7 POE FWD2R C P 0.1UF | [ 100 16v xsrR 402
o [D—=EWPHY_DSO =p—220S0 (I PD) NT-2 e CA4176 1 ||2  POEFWDREP oD 15 74
55 [Ty—=FW PHY DSl -2 [DS1 (1PD) NT-3 REFCLKN|_N® PCI E CLK10OM FW N 1574 0.1UF | [ 10% 16v sk 402
s =FW PHY DS2 - E13 IDS2 (I PD) NT-4 PCl EXPRESS PHY REFCLKP|_M0 PCl E CLK100M FW P 15 74 5{2&%&;@52 ace g};g E: ose :3 ﬁigg
71 a5 (Ery—EW PO_TPA N @52 | TPAON L = SLAOOMEWE W
77 a5 gy FWPO TPA P o= [TPAOP NT-21 (1P TCK M g TP FV643 TCK
FWP1 TPA N 85 [TPAIN
7 5 EyFWPL TPAN gy 5 NT-20 (1PUTDI| "2 o TP FW643 TDI _
77 35 Ery—EW PL_TPA P =5 |TPAIP TEST CONTROLLER EI Pg od M o TP Fw43 TDO =PP3V3_FW FWPHY 733 34 35
-
@y FWP2 TPA N o2 [TPA2N NT-18 (1PU) TVE| Y gu TP FW643 TNG 3 Lpo
s aryEWP2 TPA P 2 [TPA2P 1394 PHY i Fv643._
77 55> FWPO_TPB N 2 | TPEON NT-19 (IPU TRST* oML g FW643 TRST L R4165" 'R4166
77 a5 gy FWPO_TPB P o= [TPBOP 10K 10K
77 asqEry—FWPL TPBN gy 5 TPBIN (D) 1116w il 16w
262 402
7 35®MﬁTPBlF‘ NT-10 (I PD) \V\AKE* c2 - =FW PME L ooy s 2 2
+s _=PPVP_FW PHY CPS e EW P2 TPB N TPB2N FIXMENI - TYPO I N SYMBOL REGOTL REGOLT[ Di3 g  FW43 REGCTL
55D FWP2_TPB P 22 TPB2P PONER MANAGENVENT VAUX_DETECT|_EL - FW643 VAUX DETECT
R4160* 3s, EW PO_TPBI B7_|TPBI ASO NT-12 (| PD) /VAUX7D| SABLE| 22 TP_FW643_VAUX_ENABLE
200K 35 38 FW P1 TPBI AS < |TPBI ASL NT-13— (0D) CLKREQN L2 =FW CLKREQ L 3 'R4164  NOTE: FWPME L and FWCLKREQ L are
1 16W 35@%“_‘“'”—’& AS2 %S{’K isolated for systens that use
ML 1/ 16W 1394B physical plug detect.
402, FW643 RO 11 Ry i
2 )
FV643 TPCPS 810 |[TPCPS W TH PLUG DETECT:
g NT-16 (1PD) SAFCLK = TP Fv643 S FALK - CGate CLKREQ# based on PHY power
saF NT- 14 (1 PD) SCI FDAI N|_Gt TP_FW43 SCl FDAI N 1
C4150 TP FW43 NAND TREE o, K |NAND TREE NT-OUT 17 e Foour VP —— = - TP (or NO) PME#
- L g TP FV643 SOFDOUT
L8
22PF Ra1>0 EVB43_REX REXT NOTE: NT-xx notes show NT-15 (1PD) SOIFMJ ™2 g TP FW43 SOFMC W THOUT PLUG DETECT:
L] ¢—EW CLK24PS76M XO EW CLK24PS76M X0 R o= 222 X0 NAND tree order. - Alias both signals to drop = prefix
! CRI TI CAL 10 EW CLK24P576M XI -2 [XI NT-9
o Y4150 e
CERM - 202 TP_FW43_SE - M3 |SE (1 PD) N2 FW643 SCL
202 NC: 24.57 1 1 - SERI AL EEPROM NT-7 SCL Pu—y
oS =XPE O Rkl LT e e S VAN B
4151 N ~ % oo TP _FWs43 MODE A 32 IMODE_A (1 PD) NT-1 g
12|2T':2 oW e TP_FW643 CE - L13]CE (1PD)
11 . 2 2402 TP _FW43 FW620 L o124 FV620* (| PU) M SCELLANEOUS
5% s TP_FV643 JASI EN w— CLJASI_EN(1PD) NT-11
50V TP_FW643 AVREG . AL0_IAVREG CHI P RESET NT-5 PERST* |jM - FW RESET L 3
402 TP_FW643 VBUE H3 \VBUF
. FW643 PU RST L - CFWRESET* (1 PU) NT-8 'R4163
10K
. TP_FVe4 L 312 |ocR_CTL_V10 Tew
R4j.7%ﬁ 1 4162 NCx—213 |ooR CTL_Vi12 (Reser ved) L0
50 9, 33UF /ss VREG VSS
Wy 3v o2 <
M:LFZ 2CEZRMXSR EBEB%E EEEE&@BBE% gﬁﬁi’,giﬁiﬁ ng q

ml mlﬁ

ISYNC MASTER=T27 M.B
TTILE

SYNC _DATE=07/ 20/ 2009

FireWre LLC PHY ( FW543E)

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF "APPLE "COMPUTER,
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.

D zr g

051- 8563

A 13.0

41 OF 109
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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) FDCB38P_G RO
- =PP3V3_FW P3V3FWET (3.3V FET I nput) 1Ff'A2-g?v D4260 PPBUS EW FET ,

- =PP3V3_FW FET

- =PP3V3_FW FWPHY
- =PP3V3_S0_FWATEVG

- =PP3V3_S0_FWPWRCTL

- =PP1V05_S0_FWPWRCTL
- =PP1VO5_FW P1VOFWEET (1.0V FET | nput)
- =PP1VO_FW FET_R
- =PP1VO_FW FWPHY

(3.3V FET Qutput)
(PHY 3.3V Power)
(5KPD Bias Rail)

(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

FireWre Port

5K Pul | - Down Det ect

R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
1185 Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow.
2
FW PWR EN L
6 R4270 R4271*
- 822117(5,;AL 330K 56K FW 5KPD DET L
- DVB53DOWV ¢ e B¥ i
FWPWR EN__2|c |'<’ Sor e 2 o2
2 15 [T { EW 5KPD _DET_RC o S
i CRI TI %Ibs 6 CRI TI CAL 061217U'Q 1
5 .
BO347%V6TXG @5_ E R 2 BU847CDXVETXG 1%
1 SOT563 SOT563 X8R

4

- FW P1_TPBI AS_R

R4272*
1K
Wi

402,
PLACE_NEAR=C4360. 1: 2 mm

55 33 TNy FW P1_TPBI AS

FireWre PHY WAKE# Support

When PHY is powered,

35 33 7

=PP3V3_FW FWPHY

FW5KPD_DET_L acts as | egacy PME# signal.

sM
; =PPBUS_S5_FWPWRSW 4262 provides for fast-off of Q4260 in SO (Late-VG detection) ’_‘} :
4
2
111 =
R4262* R4260 —
1 300K GA0R L
18W 16 0% 1 3
&, ‘ Mt e
FWPORT FASTOFF L DIV 5 G"_‘S %%TS-VZQSZ‘%ZDW FWPORT PWREN L DI V
3
R4263* 1
10 D
5%
1/ 16W 3
MF-LF
4022
EWPORT_FASTOFF_L
R4261
6 470K
5%16l\év
D =i
. _=PP3V3_S0_FWATEVG :} %SZES?I(%ZDN 2%2
2\ G H ) 55736 FWPORT PWREN L
(oo
1 bg NO_STUFF
261  |F 1
SSI\%&lSFV Kh 03,21‘3%__
SCD- VESM HF — %:gi?z——
e . 202
o EVWPORT_PVR_EN

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 482 MELF
SL&ARo16vV > —PP1VO_FW EWPHY .,
’R4A283 SENSE| 2 |
10K
5%
1/16W
M- LF
v 4 FW RESET_L
FW RESET R L v DLY = 60 e /- 200/3;@
FW PWR EN 6 |EN
a4 15 (TR — =FWCLKREQ L 33
15 oo FW CLKREQ L 8 %r G‘.\—' 7 —— FW CLKREQ PHY L <
Pul | -up provi ded by another page. oo BB VAKE_BASE= R%;
n o
3.3V FWSwi tch
W201
; _=PP3V3_FW P3V3FWFET TPS22924 =PP3V3_FW FET __,
2 &P AL EDP = 0. 14A (850)
B2 )N vout([B1
CRI TI CAL
C4201 - @l U4201 & WU4202
— D
67 - Part TPS22924C
CERM (6]
402 Type Load Switch
R(on) 18 nChm Typ
= 50 nGhm Max
- Max CQut put: 2A
1.0V FW Swi t ch
4202
, _=PP1V05_FW P1VOFWFET TPS22924 PP1VO5_FW FET
A2 CsP AL = - w
B2 )N vouT([B1 VOLTAGE=T. 05V
CRI TI CAL LSl FireWre PHY requires 1.0V.
C4202 1 @ Jon 1R4202 To avoid an extra power supply,
1}‘8'%__ G\D 0, 549 1.05V is used with a series R
&V 2 3 iew to reduce vol tage.
402

2402
=PP1VO_FWFET R ,

R4277* 'R4276
10K 190K FW PMVE L 1
1 g} %"1&\4\/ Pul | -up provi ded on anot her page.
b2, , 462 3 CRI TI CAL
FW WAKE s Q4276
DVB53DOWV
NO STUFF s/ sorses
1
° 04.217U§ 4 SYNC VASTER=12/ M.B SYNC DATE=12/ 15/ 200
0% ppmany -
|._ o FireWre Port & PHY Power
5 =FWPME L — FW543 WAKE L 2|c = 3 DRRNIG NOVEET T
> =EWEVE L — pbds Y b
—EASEETROR " R cal i Appl e 1 nc. 051- 8563 | D
DNBZSgDOUV S A 13.0
S | sor-se3 NOTI CE OF PROPRI ETARY PROPERTY:
1 THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
1 | TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 42 OF 109
= Il NOT TO REPRODUCE OR COPY I T
TEXT NOTE FOR 3.3V RAIL CURRENT CHANGED TO EDP NUMBER. A R e o PoPLISH LT TN VHOLE OR PART 34 OF 80
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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
properly termi nate unused signals.

to

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

77 BB FWP1 TPA P

7

35 34 33 7

Ter m nati on

Place close to FireWre PHY

0. 33UF

~

1 C4360

6.3V
CERM X5R
402

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
19%
1/ 16W
M- LF
5402

'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 ,

CPS EN L DV

R4312*

FW PORT1

Unused FireWre Ports

FireWre PHY Config Straps

Di sabl ed per LSI instructions Configures PHY for:
(Al unused port signals TP/ NC) - Port "1" Bilingual (1394B)
35 34 33 7 _=PP3V3 FW FWPHY
a3 FW PO_TPBI AS — NC FW TPBI AS
m = Ak BASESTRUE NG TEST=TRUE R4382"| |'R4380
77 s3(Ery—FW PO _TPA P — NC FW TPAP 10K 10K
—— WAKE_BASE-TRUE NO_TEST=TRUE 1% 1%
. FW PO _TPA N — NC FW TPAN il el
P —— WAKE_BASE-TRUE NO_TEST=TRUE 402 , , 402
FW PO _TPB P — NC FW TPBP
77 33/ —— NAKE_BASE=TRUE NO_TEST=TRUE FWPHY DSO — =FW PHY DSO oD 3
VAKE_BASE=TRUE —
EW PO_TPB N — NC FW TPBN -
7 BB =R EASETRE NG TESTSTROE FWPHY DS1 — =FWPHY DS1 oo =
VAKE_BASE=TRUE —
s (Ty—FW P2 TPBI AS — NC FW TPBI AS FWPHY DS2 — =FW PHY DS2 _grymy 50
—— WAKE_BASE-TRUE NG _TEST=TRUE VAKE_BASE=TRUE —
. FWP2 TPA P — NC FW2 TPAP
D> —— WAKE_BASE-TRUE NG _TEST=TRUE 'R4381
sa@y—FEW P2 TPA N — NC FW2 TPAN 10K
—— WAKE_BASE-TRUE NO_TEST=TRUE 1%
saqgry—FW P2 TPB P — NC FW TPBP et
—— WAKE_BASE=TRUE NO_TEST=TRUE , 402
FWP2 TPB N — NC FW2 TPBN
<D = Ak BASESTRUE NG TEST=TRUE

77 BB FWP1 TPA N

MAKE_BASE=TI

FW PORT1_TPA N

FWP1_TPB P

MAKE_BASE=TRUE

FW PORT1_TPB P

71 aaqEy—FWPL TPB N

MAKE_BASE=TRUE
FW PORT1 _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
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 35 O: 80

SI
SI GNAL_MODEL=El

'R4362

56.2
1%
1/ 16W
M- LF
402

GNAL_NMODEL=EMPTY

NPTy
R4363*

56. 2

19

1/ 16W

i

402 ,

FW PORT1_TPB C

1 C4364
—L— 220pF
— 5%

35
2 CERM
905

R4364*
4. 99K

1%
1/ 16W
MF-LF

402 ,

MAKE_BASE=TRUE

ground for

speed signaling and connection

CRI Tl CAL
Cabl e Power 14310
. _=PPVP_FW PORT1 FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
< 1 2 __PPVP_FWPORT1 F
M N_LINE W DTH=0. 5_mm
M N_NECK_W DTH=0. 25 mm
1 4314 VOLTAGE=33V
——0.01UF
[, sov
2 x7R
202
(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% —
TPA P o u4350 (EW PORT1_TPB_N) 1| TPB JTPER
RUE 402 TPD4S1394 (EW PORT1_BREF) L] TeB<Re QUTPUT
TP_FWATEVG VCLMP 3 lveLwe e D1+ 8 (EWPORT1_TPB P) 2 L orPer ?VP TPee
- 7 8
21 00T} —EWPORT_PUR_EN . 4 |IFWPVR_EN bt B N
CRITICAL D2+ 8 NCX—————0sane|
(GND) 5 Vo
1 - 5
R4130%E G0 = (EW PORT1_TPA_N) EPNES A)VG o~
500 FW PORT1 AREF 5 TPAcR> I NPUT
1/ 16W TPA(R
o2 (PINS 5/6 AND 7/8 ARE (EW PORT1_TPA_P) o[ oo LA
2 SWAPPED FOR BETTER ROUTI NG
10
PLACE_NOTE=J4310. 5:2 mm o o
L C4319 ¢ 0, Olausss
= 0. 1uF —— ¢——O| ap
S0V — o
X7R 2
603-1
(FW PORT1_TPB_P) ‘R4319 = 514S0605
(EW PORT1_TPB_N)
- - im AREF needs to be isolated fromall
1/16W I ocal grounds per 1394b spec
M- LF
402
240 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

MASTER=T27 M.B

I SYNC

SYNC _DATE=07/ 28/ 2009

TTILE

FireWre Connector

8

7

2

1
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7

ODD Power

Cont r ol

» =PP5V_S0_QODD

CRI Tl CAL

Q4590
TPCP8102

=PP5V_SW ODD FET

23V1K- SM

J4500 connection separated to

SATA

FL45%0

90- OHV- 100MVA
DLP11S

SVER T

=
}_:_ ~ support debug sense resi stor. CRITI CAL 3 (YYY )4 . SATA DD RRD UFE N CA520 1|12 SATA ODD R2D C N qrqir e
R459 A595 « - = Alias together if no sense R 34299, P— 0. 01UF I To%1ov cerm a0
10%50 ! % o— " S 2 (Y Y\t SATA 00D RoD UE P CA521. ATA DCP qmen
M:zl‘bgv Ry 2 B 4 gg 3 ... SATA DD R2D P | | PLace_nEAR=34500. 5: 4mm 0. 01UF 11 10%16v ceRw 402
NOTE: 3.3V nust be SO if 5Vis S3 or S5 to oD R1405(>9K5 o5 5) %;4051%9 =PP5V_SW ODD : °0o j - SATA DN |
. . 1 ] 8 _—
ensure the drive is unpowered in S3/S5. 'M’\Q/\/2 BVR 55 : H 2 1012 OTs o s SATA_ODD D2R_UF_N ?LZE%
e ve oY e i P 12 00 11 e SATA ODD D2R UF P 90- CHM: 100NA
- =PP3V3_SO_QODD -5}4’ X =10 O - RPLLS
) 02 o2 O s | 4 (Y Y Y L3n SATA ODD 2R C P CA525: |2 SATA ODD D2R P
R45971 O O | — 0. 01UF |l 10%16v cerv 202 oD
10 = = L+ YY" 4526
K L < 1 2., SATA_ODD D2R C N 1 ATA, D2R N -
iﬁgv 51650616 PLACE_NEAR=J4500. 9: 4MV 0. 01UF 11 10%16v ceRw 402
2
596 oL PS8511A / PS8515A S p
SSNBNl?I%OTE/-\sIZg : I ndi cates di sc presence t r a S
i s _=PP1V5_S0_SATARDRVR
s[c* St NO STUFF RDRV: 8515 | NO STUFF
1 EN_L R4511° R4515 R4517
10K 10K 10K
PS85L11A:  FS < [ww Loy
PIN NAVE : 1402 1402
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o' NPRE (1PD) SATA R A B SD
33850769 1 SATA 3GB/ S REDRI VER, LOW POER u4510 CRI Tl CAL RDRV: 8511 8 B_PRE (I PD) SATARDRVR A | 2C_ADDR z:
BOMOPTI ONs: 20 A BST# (IPY SATARDRVR A_A_SD w
- RDRV: 8511 stuffs PS8511A & associated parts (STRAPS TBD!!!) 10 B BST# (I1PY 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) °RA518
NO STUFF NO STUFF Y
R4519 |*R4520 Sy
10K 10K rELER
5% 1402
1/ 16W 1/16W
) Wk, [ .02
PLACE_NEAR=J4501. 9: 3mm RDRV: 8515
CRI TI CAL :
R4513 =
. FERR- 70-%91\4 4A _ _ 0 19 AEQ (IPD
PLACE_NEAR=L4500. 1: 2mm _=PP5V_SO_HDD , 2 =12C HDD A SCL 2 1 SATARDRVR A 12C SCL 4
s PP5V SO HDD FLT LYY Y2 %)  RDRV: 8515
= —gm 0603 PLACE_NEAR=L4500. 2: 2mm W RAB14
VOLTAGESSY ' 2 C4501 2 C4502 _ a0z 0 18 B E | PD)
g, 1T0F L §F « o= 2C HDD A SDA 2 AN _EQ  (IPD) SATARDRVR A | 2C SDA ..
CRI TI CAL P 114 1 LoV edr | ver 18w
14501 2 2 SATA Red o2
54722- 0224
R4531 F- ST-SM = =
1 2
oo =
Z 56 : SATA LD DPR C N PLACELQEE %Ha?éo 16: 3nmm PP1V5_S0_ SATARDRVR - 5
0o -t RDRV: 8511&RDRV: 8515 [ RDRV: 8511&R‘DR\/ 8515
1o ol e SATA HDD D2R C P (Al 4Cs) (CA514, LJi RDRV: | N_DEVEL
2 1o o2 4519 & R4510) 1UF o 01 o CRITICAL CRI TI CAL
11 00 12 a6 SATA _ HDD R2D N C4516 . 12 1% ©|a FL4502
210 o SATA_HDD_R2D| P 1209 1ey 2R4510 CE““”ER P = (Al 4 Cs) 90- GHV 100VA
N o o 1o e SATA HOD REDL 0.01UF 1 &%G 287 VO RDRV: 8511&RDRV: 8515 LTS
2D CA4515. 2 Liow U4510 » SATA_HDD D2R RDRV. aut P CA518 12 » SATA HDD D2R UE P 4 (Y VY2 SATA HDD D2R Pmy o
R4532 wo LR RX_QUT 19 1 o |20 0.01UF 1T 10% 1ev R = PS8515A- A2 0.01UF |1 20% 18y —
_ 10 sPP5V S3 IR R 21 22 TQFN 4517
o, =PP5V S3 IR 2 i 1O O | SATA HDD D2R RDRV_IN P il Acutp 15| 7 SATA HDD D2R RDRV_OUT_N 1|2 5 SATA HDD D2R UE N 1 (Y YY"\ 2 SATA HDD D2R N o v
% -@JEQ‘\E@%W BHER 3 L | SATA HDD D2R RDRV_IN N 2 | A AcurN 14| 0.01UF 11 ag% 38y
velr |1 CA532 CRI Tl CAL 5
o5 TR | SATA HDD R2D RDRV. QUT_ N 4 |g curn B 1L
93% Uk 516S0687 FL4501 .| SATA_HDD R2D RDRV_QUT P 5]p qure 8N 11| SATA HDD ReD RDRV INN CA513.: - SATA_HDD RPD C N am
2 g5 o= L RIS « oD SATARDRVR A_EN 7 |encien | 0.01UF | Mg 16y
. s (YYY 4 . SATA HDD R2D JuF,N CAS511 . Hz SATARDRVR A AUTCPVR EN 17 | aycew en » SATA_HDD R2D RDRV_ IN P CA512: H 2 SATA_HDD R2D C P am
= f— 0. 01UF 17383 36Y  SATARDRVR A I2C EN 10 |\2c en(ipD) A sO.20 SATARDRVR A A SD ., 0. 01UF 1 &% i8¥
L 2 (Y Y Y\t . sata HOD ReD JUF|p, C4510: |- « SATARDRVR A1 2C ADDR 8 || 2¢ aooR M SATARDRVR A B_SD ..
SATA HDD Port oo W mmmmaizcsa b .
 TSATAR R A | 2C SDA 18 | apa_orL Xx_SD pins are outputs (Signal Detect)
NOTE: Internal pulls are ~150K GAD THRM
“14l &) 338S0778 (PS8515A)
Addr: 0x94(W)/0x95( Rd)
(Al i cs Redriver Bypass Path <+ (ALL 4 RS &CS)
: NO RDRV: NO
45801 2 1 SATA_HDD_R2D NORDRV._P R4580, 2
0.01UF 1T 200 16¥ 0 (T %
CA581 1 2 1 SATA_HDD_R2D NORDRV._N R4581, 2
0.01UF 1T 29% 38y 0 (& T
CA5851 2 1 SATA_HDD_D2R_NORDRV_N R4585, ) NG VASTERT2 T VB SYNC_DATE=087 06/ 2009
I I 1% 1_ 1716
0. 01UF 11 4g%, 18y 34 77 Wele a2 SATA Connectors
CA586.1 |2 o SATA HDD_D2R_NORDRV_P R4586, 2 e ,
0. 01UF 11 4% 18 E7IM CAT CB Appl e 1 nc | 051-8563 | D
CA587 1> ° A 13.0
U4510 ADD NO STUFF | N PRODUCTI ONI el T o PR e PR
. w BEH R BV UREENSIE |
C4588 . || 2 e PSEaEdR ACRERS T8 THE FOLLOW NG .
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 IN WHOLE OR PART
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Port Power Sw tch
ORI TI AL Froge Left USB Port A |

0
, =PP5V_S3_RTUSB 1,3%(%%8(,\11 FERR- 220- OHM 2. 5A
21y QU PP5V S3 RTUSB A I LIM . L 2 _PP5V S3 RTUSB A F
MSOP - . 0603 - .
P i cag051]
o MD—=USB_PWR_EN 3 len ourz| 6 PP5V _S3 RTUSB B I LI M 0. OluFk PLACE_NEAR=J4600. 1: 3 mm CRI TI CAL
v om—USB_EXTB_CC L 1 5o CRI Tl CAL K- - 378" ig% J4600
I ot 04]‘-30%5 i e %40%% 6 VOLTAGES5V R I Cgﬂ?\% §AL F- RTé"%ﬁBer
G\D_TPAD 20% T T~ 20% 90- QOW
N Osa 2 2 BV, TANT = LS pLACE NEAR=D4600. 2: 2 mm 1 66
Cago0 | |1 CGAB9L o CASE- B2 S CRI TI CAL s USB_ EXTA MUXED N 4 (Y Y Y35 USB LT1 N 4
ST T 8177 [ cas16 — 3o
6 T T ::%%JSUF 05 USB EXTA MUXED P 1 (Y Y Y\ 2, USB LT1 P EDY
®R 2 2 POLY- TANT PLACE_NEAR=D4600. 3: 2 nm 445
403 502 7
= c2F2 VB 6 -_BQ
USB/ SMC Debug Mux ﬁjﬁ‘ml S14-0638
, _=PP3V42_G3H_SMCUSBMUX D4600 N
—=PP3va2 G3H SMCUSBMUX RCLAMPO502N| D4600. 4 PLACE_NEAR=J4600. 3: 2 nm
SLP1210N6 D4600. 5 PLACE_NEAR=J4600. 2: 2 nm
SMC_DEBUG YES CRI TI CAL
B g: CRI TI CAL 11R(§1|<6“E’0
0. 1UF
i o| sve_oesa ves 2 Hgy TAB5E Left USB Port B
5 Vi 2402 FERR- 220- OHM 2. 5A
110 50 I SMC_RX_L 5 [ yel 1 (USB_EXTA_MUXED N) . L 2 _PP5V S3 RTUSB B F
a0 30 o SMC_TX L 4w U4650 Y-[2 (USB_EXTA_MIXED P) 0603 NECKSVY DTH=O. 75" hm
PI 3USB102ZLE C46151 = ) CRITI CAL
75 1 CEY USB_EXTA P 7 b+ TQFN 0.01 ;; PLACE_NEAR=J4610. 1: 3 nm RN
= @ USB_EXTA N oo T USB
703 | &i@L F-RT:TH MO7- 4
4+ 8doer seL| 10 USB_DEBUGPRT_EN L s 1 90-‘;‘-‘ ONMA 5
G\ND SEL=0 Choose SMC - EAs s PLACE_NEAR=D4610. 2: 2 nm Q
= 4 0
ol s N L—USB_MUX SEL=1 Choose USB 75 17, USB_EXTB_N USB_LT2 N I
—_— 2|
)
s 17 USB EXTB P 1 2, USB LT2_P 3
SMC_DEBUG: NO . 2°
= R4951 PLACE_NEAR=D4610. 3: 2 nm o
1 2 7
el 202 e 6 514- 0638
SMC_DEBUG NO a1
R4(352 L
FANNA D4610 =
5% RCLAMPO502N| D4610. 4 PLACE_NEAR=J4610. 3: 2 nm
MZ&W SLP1210N6 D4610. 5 PLACE_NEAR=J4610.2: 2 nm
CRI TI CAL

SYNC MASTER=T27 M.B SYNC_DATE=08/ 277 200

T

Ext ernal USB Connectors

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

w7 =PP5V_S3_I R
48011 3
0. j}LéF; f— o
7R 4800
iR CY7C638(FONS- LQXC
7 17 USB IR P 121p1. 0/ D+ Po. 07
@@ USB_IR N 1301 1/ Fo. 105 e
IR VREF_FILTER 15|p1. 2/ VREG INTO/ PO. 2[5_s¢ NG
16 4
NCx L8 [P1. 3/ ssEL INTL/ PO. 3[4 NG
Jic4803 NCxLZ1P1. 4/ scLk INT2/ PO. 4[3_o¢ R4800
r 18 >R Rx_aut_RC 100, IR Rx aur
ﬁ%’ NCxLE P15/ SNOSl  TiCo/PO.5 (2 LA am
2 0¥ Nowl2lPL 6/sMso  TiowPo. 6[L s NG oy
482-1
s C4804i hobF
NCx— 0. 001, I;
= NCx oM T L N
NCx?] CRI TI CAL CERM
20
NCx2L NC =
N2
23
NCxZ4] THRWML
PAD VSS
o

T57 Connect or

BS4890
STDOFF- 3. 60D3. 4H- SM
l_l@ 860- 1287

CRI Tl CAL
T57
, _=PP3V3_S3_T57 J4890
o AXK720427G
T57 21F-ST-SM
gugel | O
. u
7 ;ooi NC T57 PWR g
02
s oo Slo e =PP5V_S3_T57
7 00 8
56 USB_T57_P 9 10 T57
,5 s@E USB_T57_N a9 o1 | |1 4896
13| 5 o4 = Qg%oluF
LrOOTNe | |7 g
NCx24-0 o122xNC
- NC_T57 RESET 19 5 o 20
-
2 5| 3| 4 22
9279
VB = 51650824 =+
GNI
T57

al
£

BS4891
STDOFF- 3. 60D3. 4H- SM
RCLAMPO502
SLP1210N6 1 860- 1287

T57 il
CRI TI CAL -

SYNC MASTER=T27 M.B SYNC_DATE=08/ 277 200

TTILE

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 D
C4902 1 C4906
221 L . TUF
2 o
( EXCARD_PWR_EN) Pl P10 L4900 P60 PM EN ’
T e SMC_RSTGATE L P11 HSLEE_%FN o1l K12 g NG = SNCBY\F;/aS_S:uzteoo. E1:D2:5 mm
os 20 ry—ALL_SYS_PVWRGD - AL2 P12 (1 CF 3) P62l KI1l g s NC
s m>—RSMRST PVWRGD g BI3 [PI3 P63 112 gy 5
NC—am—BLL |PLa omT Podl 103 g ' SMC ADAPTER EN _ grmy v g gl o 3 RN
w@m PMRSMRST L " qiz s Pos| 110 g nC g &=z o 3 §15%
o« g LMWP_VR ON e Cl2 |Pi6 Po6| 111l g SMC_PROCHOT 3 3 Lm0 Y CEF*MAX%?T 1
1 O PM PWRBTN L - D10 |P17 P67| HI2 g SMC Bl L_BUTTON L QI ¢ o0 57 g 1 R49091 1R4901 _—
W SMCP20 o ;i3leo P70| N0 g SMC CPU ISENSE  aqmu BYPASS=14900. ML2: L9: 5 rm BA00 o e = 10K ¢ § 10K
NC E1l |p21 P71 1 SMC_CPU_VSENSE . L CA HE 12 v ? "15'\4\/
e Diz 22 P2l 110 @n  SMC GPUISENSE o, AR
NCx—em—FLL P23 P73l N1 o SMC_GPU_VSENSE am «© BFEY wvoil_p1 SMC _MD1
a0 P24 P24 P74 N_| SENSE a4 oM T Vool i o= SMC_KBC NDE <
NCx—em—E12 P25 P75| M3 g SMC _PBUS VSENSE am - so 4110 ry—SMC RESET L | g 18 dRES* b
2 _SMC_BMON_ MUX_SEL e—F13 |P26 P76|_NL SMC _BATT_| SENSE as
2 pe SMC_NB M SC | SENGE o3 w0 SM XTAL £3_XTAL
NCx—em—EL10P27 PI7IL12 gm0 DB ML L ORRL am = 10 _SMC_EXTAL 22 |EXTAL = SMC_NM am«
a0y LPC AD<O> = ey A9 P30 POl A7 g  SMC WAKE SCI L mrmyis
75 a1 15@%& P31 P81l B6 g % NC
75 a1 15@%& P32 PSZL‘&@ 18 a1
e s LPC_AD<3> P33 Po3 LPC_PWRDWN L o ETRST| 5 g SMC TRST_L ey« C
suumm LPCFRAVE L " A3 lpas Poal 6 .  SMCTXL  nawww avs Lo |, Ny No STURF
2 > SMC_LRESET_L e D8 [P35 PE5| BS g SMC RX_L am = o« ,—VSS~ |1?(‘)1|?02 Il?élK998 54903
75 20 [T LPC CLK33M SMC - D7_[P36 P86|_C6 gy ((CC) SVB_MGMI_ CLK D = 5% s 2% o 2% sw
4 1sqay_LPC_SERI RQ -—_ D5 |P37 pool 2 SMC ONOEE L o B985 XW00 zﬁfé'z“ zﬁfé'z“ zﬁfé'z“
NG o4 |pao Poi| o SMC_BC ACCK am: o s 2 542
w0 _SMC P41 Pl A5_|Pa1 P92 SMC BS ALRT L 20
gy SVB_MGMI_DATA (O0) gy B4 [P42 Po3 PM SLP_S3_L o 16 65 60 = 1
w0 O} SMS_ONOFF_ L - Al |pa3 po4| H4 - PM SLP_S4 L Q) s 19 40 o5 =
"—g——C2_|P44 P95 PM SLP_S5_L 18 NOTE: P94 and P95 are shorted in sone platforns.
oo E2 Jpas Pos| 4o PM CLK32K_SUSCLK __¢rm -« = P —GAD SMCAVSS e e
@ SMC GEX THROTTLE L - Cl _|pa6 Po7| Fl o .(gx;) SMVB_0_SO0_DATA aD =
w@mSMC SYS KBDLED o G P47
nony@moMC IXL === o4 @ PO |
41 40 39 37 EMAWA
2@ SMB 0 _SO_CLK ~ (OC) qugp E4 |PS2
(DEBUG_SW 1) w0 SMC_PAQ - N3 |PAO %29107 PEO| KI e SMC CASE OPEN ~ maw
( 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
o @m—USB_DEBUGPRT EN L ((0) o Ve [PA3 oMT PE3|_J1 - SMC_TDO oo 0
w2 1@y VEMEVENT L (O0) g N2 [PA4 PEA| K& gu  SMCTMS _______  Amuoa
w0 SMCPAS ~~ (OC) qugp—— L1 |PAS PFO| K5 ga  SMC G3H PONERON L o B
o 3&58%15\31/\/ RE (O0) iy K3 |PAG pr1l 0E . SMC SYS LED o
18 PA7
on-PMBATLONL =~ (OC) g 12| PF2| M6 = SMC LID g o 47 57
X B8 |PBO PF3|_L5 :. x NC
v @m SMC RUNTIME sa L "oy PRl 15 a NG
3 & (TR SMC_ODD DETECT > B9 |PB2 PF5[_N4 - SMC_MCP_SAFE_MODE oD <o
w0 SMC PB3 (See bhelow) g A0 |PB3 PRl L4 . s NC
( EXCARD_CP) w0 SMC PB4 - Cl0_|PB4 PF7L ML g s NC
NCx—equ——2B10 |PB5 PO NG
(EXCARD_CC L) ADSNSCNCG:iBGO\/ERTENP T - iﬁ E:j PGL N7 e =SMCSMBINT amuw NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
OO e e ——— PG2) SMVB_BSA_DATA . If SMB interrupt is not used, pull up to SMC rail.
a5 @Mm—‘¢ PCO P@W—“M)ME a2
a0 SMC FAN 1_CTL PC1 P& SMB_A S3_DATA P —_—
a0 SMC FAN 2_CTL PC2 PGS SMB_A S3_CLK a2
w0 OO SMC_FAN 3_CTL - H13 |pc3 PGB|_MZ o= (O SMB_B_SO_DATA D+
s D SMC _FAN O0_TACH > Gl0 _|Pca pPc7l_L6 * -(gx;) SMB_B _SO_CLK o »
o [T SMC FAN 1_TACH > G2 |pcs o SMC PROCHOT -
a0 SMC FAN 2_TACH H11l |Pce
. SMC EAN 3 TACH o7 PHL|_F2 -> SMC THRMIRI P oo
i PH2L J2 gy s NC H8S2117- R
w0 m_SMB_X_AXI S -> Mo |Poo Pral_sa - SMC_PH3 w0 (SMC_PECI)
o mD_SMB_Y_AXI S - N |po1 pral_B3 = NC ( SMC_PECI _ VREF)
W D SM5_Z_AXI S - K10 |PD2 PH5 NC (SMC_PECI _VSTP)
w0 SMC_ANALOG | D PG I
a0 SMC_NB_CORE | SENSE PD4
omm—SMS NB DDR ISENSE 5 e lPos
o rmy—SMC_ADC14 - Ko _|Pos SYNC VASTER=127 M_B SYNC DATE=09/ 027 2009 A
2 SMC_ADC15 > L7 |PD7 TTTTE S'\/C
SMC_PB3: d} Appl e Inc. 5 8563
SMC | G THROTTLE L for MG systens. 8 A 13.0
Ot herwi se, TP/ NC okay. NOTI CE OF PROPRI ETARY PROPERTY:
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mn mn 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
Nobi | 65: 3. 42V 'R5061 ‘R5060
: 1 100K 10K
1 - © R5000 5% 5%1‘5
1 3 VIN 1k [Tyiis % i
GlLé%’;_ U5010 E’éﬂlﬁw 402 ,402 o e
CEF*MZ; 35 VREF- 3. 3V- VDET- 3. 0V 2402 p P L s
 m>—SMC_TPAD RST L oguras (1 Pd09030ag  RESET* |8 SMC_RESET L oD a5 CPU_PROCHOT_BUF . D
a7 40 30 [ry—SMC_ONOFF_L MRz (1 PU) PP3V3 S5 AVREF SMC ° 060
SMC MANUAL_RST L 4 |peLAY ReFoUT| 8 _ i m &
o ¥ o b R ] | B
'R5001 1 TO cPU R5062 216
9, 500 ; 7| C50251 |1 €5026 CPU_PROCHOT_L 133K, cpy prROCHOT L R 5/ Q5060 "1
27% ow 10% 10uF —— ——0. 01UF R - e e Sl VAVAY DVB53DOUV
e 2 2% —— —- 0% 5% g
o83 CHRY Gxggz > ;% 16w , 5o s
SI LK_PART=SMC_RST 6 . hob n
D
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND SMZ AVSS 250 15 as ;l g,\,%*r,{,?SFEAPE
MR1* and MR2* nust both be |ow to cause manual reset. VO TAGE=0V -1 - SOTs63 l
Used on nobiles to support SMC reset via keyboard. o 1
NOTE: Internal pull-ups are to VIN, not V+. T[S~ §2 . —
SMC_PROCHOT am
Debug Power "Buttons" = - PMLTHRMIRLE L
SMC ONCFF_L 9 a0 47 3/D 059
o T o T oD ! gl\/BNlSFEAPE
1| g ™| Sor563
R5014 R5015 L
8% 5% *
LE AN i 1009
2 2
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN L SMC_THEMIRL P am
PLACEMENT_NOTEs: C
= Pl ace R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
w07 =PP3V3 S5_SMC
SMC Al i ases 5 _SMC_PAO ?289% 100K 1 A pp 2 |
. . ., _SMC PAL 100K 1 2 2% -
SMC Crystal Circuit ~ SN e BOBE 10K 1+ /s Tr TTow=TraD:
C5010 a3 W%%W\L/EENSE — SMC ADC14 oD > +» _SMC_PB6 50905 10K 1 5 5% 17 T16W M- LF 402
R581O 15pF « SMC_CPU FSB | SENSE — SMC ADC15 o = R5070
, SMC XTAL 1 2 SMCXTAL R , 1] VAKE_BASE= TRUE = 10 20 _SMC_ONOFF_ L 10K 1 2
; & i « NG MCP CORE | SENSE  — SMC NB_CORE | SENSE @ e I D RB07 1 100K YW\ s 1w Tra0r e
BELDW RE0T6 2 .« SMC NCP DDR ISENSE . SMC NB DDR | SENSE [ 30 s SMC_TX_L R5073 10K 1\ 5% -
" 20, 00N = 4%° - - w05 SMC RX_L R50 74 100K 1 \\n/2 2% L IoWN—TF A0z
5X3. 2-SM %011 —@ 5% 17 T6W M- LF 402
2
15pF TP SNC_GPU_1V8 | SENSE — SMC ANALOG | D o -
WRKEBASES 3 _SMC_TMS R5077 10K 1 2 |
s SMC_EXTAL L2 TP SMC GPU | SENSE _ SMC GPU I SENSE w _SMC_TDO 5078 10K 1 J\n 2 O% I/ IBWW=LFa02
L VAREBASES — oD w5 _SMC_TDI 5079 10K 1\, 5% TTSWW=TFauz
%v Tpisrvc=g35 VSENSE — SMC GPU VSENSE o 4 SMETOR gggg Tok YW\ s Tew TR avz
e SMC BIL_BUTTON L 10K 1 2 5% i
» rmSMC_GEX_THROTTLE L = SMC1G THROTTLE L o - T VEBC ACC RE087 470K YV 57 T oW TF 207
- w0 _SMB_INT_L R5093 10K 1 2 % i
“© el rebe =—=SMC SVE INT * » _SMC_GFX_OVERTEMP_L R5094 10K 1%2 % T7TBW W LF 402 B
- 5% 17 T6W M- LF 402
1 rmy—MCP_WAKE REO L = SMCGBH PONERONL s« 10 00 _SMC_G3H _POWERON_L 5098 100K 2 \"\\"1 ’ -
R5096 w7 _=PP3V3_S0_SMC
» m_SMC MCP_SAFE MODE 1,04 2 MCP_SPKR o R5089
. . 5% 0 _SMC_PA5 10K 1 2
System (Sl eep) LED Circuit W WS Trrew e T avz
, _=PP5V YSLED SMC Pul | - downs
i , _SMC BS_ALRT_L R5076 100K 1 2
RS031Y |'R5030 Unused Pins v s 0 _SMC_ADAPTER EN 5085 10K 1\, 5% T TSWW=TFauz -
1%%30 19 » mp—SMC FAN 1 _CTL = JESMC EAN 1 CTL + _SMC_CASE_OPEN 5086 10K 1 ; 5% 17T I6WWF-LF 402
= ASESTRUE — — 5 =
(AR JESMCEANI TACH  _ SWC AN 1 TACH o = oo EMSLP S4.L B
SYS LED LLIM  omSMC_FAN 2_CTL — NC SMC_FAN 2 CTL =
— WARE_BASESTRUE — — NO.TEST=TRUE
SYS_LED L_VDIV N2 LA e = FAN_2_TA »
M SMC_FAN 3_CTL — NC SMC_FAN 3_CTL
R5032* NC SME FAN 3 TACH — SMC FAN 3 TACH _ w
1. 47t< 6 5 4 VAKE_BASE= NO_TEST=TRUE — iesngd
160 5 B e[ ] Q6030
Mib? 5 SMC_RSTGATE L — TP SMC RSTGATE L
2 L DVB54DOUV [maog — MRKE BASESTROE A
SvS LED L {D' _g SOT- 563 - SYNC MASTER=T27 M.B SYNC DATE=09/ 02/ 2009
e
H @ » mp—SMC_P20 — TP SMC P20 SMC Support
sl o » mp—SMC_P24 — e el le Inc 051 8563
» > SMC_P41 — TP SMC P41 App .
I SMC PB3 — TP SwCc pB3 el A 13.0
* = WAKE BASE=TRUC NOTI CE OF PROPRI ETARY PROPERTY:
= » o SNCPHS = A DA TR BB ETRTL A SRV UER LN LS TEE | e
» T SMC_SYS LED SYS _LED_ANODE oo — B THE POSESSOR AGREES TO THE FOLLOW NG .
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L PC+SPI

Connect or

CRI Tl CAL
NO STUFF
J5100
55909- 0374
M ST- SM
, _=PP3V3_S5_LPCPLUS 31~ 32
, _=PP5V_S0_LPCPLUS ~
o ol2  ge | LPC CLK33M LPCPLUS (i vs
5 29 10 @y LPC_AD<0> b0 01" @me | LPC AD<2> G w0 s
7% 30 15.GgryLPC_AD<1> e—+—[0 ol° e [ LPC AD<S> D 0w 7
e SPL_ALT_MOSI > ool o1 sPIROV USE M B oD« 0
75 SPIL_ALT_M SO 100’2 g | SPI_AT CK jre=
7 30 10 > LPC_FRAME L DT D EV R SPI_ALT CS L as
% 10 qmPM_CLKRUN_L 50 0% qgue | LPC SERIRO a0
w0 3 g SMC_TNB 1002 g | LPC PWRDWN L am e
o > LPCPLUS_RESET L -0 ol o | SMCTDI oo = w0
w0 % g SMC_TDO -2 00l?2 g | SMCTXK oD =
50 SMC TRST L - 23 24 o | SMC RESET L 29 40 50
fian) - 0 0 - oD
o SMC_MDL - 00l o | SMCNM o
w039 57 [y SMC_TX_L - 001" o [ SMCRXL oo +7 5 w0
29 5 130 - LPCPLUS GPI O oo 1
33 o\ 34
N\
516S0573

SPI Bus Series Term nati on

SPI _ALT_M SO 4 +s

SPI _ALT_MOSI ., »
SPI_ALT CLK . 1
SPL_ALT CS L 4 1
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 MF- LF MF-LF
2402 2402 2402 2402
R5110 R5120
oy SPL_CSO_R L 1,\}§\/2 SPL_CS0_L A47 . spl MB CS L o s
51/§¥v 5l/g'\é\/
R5111 D R5121 D
0> SPL_OLK R 1,55 2 56 SPI_CLK 17470 5 SPI_MB OK g
5% 5%
178w 178w
R5112 e R5122 e
0y SPL_MOSI_R 1 2 155 SPI_VOSI LA SPI_M_B_MOSI gy s
i i
hob R51]523 o5
=10 o @y SPL_M SO LA SPI_M.B_M SO (s =
5%
REPR

; _=PP3V3_S0_DEBUGROM

EFI _DEBUG EFI _DEBUG

- EFl _DEB
R5101'] |'R5103 C5101 :
39 %é 0 1UE L 4 EFl _DEBUG
180 ip BT tc
M:ih\é\; 240_2L¥V cgRw 2 U5101
DEBUGROM E2 3 |, M2AMDL-Ropn 5 =1 2C_DEBUGROM SDA "
DEBUGROM E1 2 |1 D
6 =
NO STUFE NO STUFE . wcm TI CAL sa 1 2C DEBUGROM SCL (7 ==
R5102'| ['‘R5104 9 €0/ Noo| Ly ne
0 Vss
4]

Q
WS < b

Wite: OxAC OxAE
Read: OxAD/ OxAF

-||—

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

T ILE

LPC+SPI Debug Connect or

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

n 1] H n 1] H 1" 1] M
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 R5200*] |'R5201| SO- DI MM " A" SMC R5250'] ['R5251 MCP Te SMC R5280'] |'R5281| Battery Charger
U1400 e s 12900 04900 a2 st EMCL412- A US535 04900 204 S0l | SL6259 - U7000
( MASTER) Mib}z@; Q%QLEV (Wite: OxAO Read: OxAl) ( MASTER) Mib}z@; ZMEL}@’ (WRI TE: 0X98 READ: 0X99) ( MASTER) Mib}z@; Z%ZLI\Q’ (Wite: 0x12 Read: 0x13)
s 1012 SMBUS MCP 0 CLK — =I12C SODIMVA SCL ., » SMB_0_SO0_CLK — SMBUS SMC 0 SO_SCL —  =12C MCPTHVBNS SCL . - SMB_BSA_CLK — L SVBUS SVC BSA saL — =SMBUS CHGR SCL . D
=TRUE = ="WARE BASE=TRUE . — | = = = =
s 10 12 SNBUS MCP 0 DATA — =12C SODIMVA SDA ., . SMB_0_SO_DATA —u SVBUS SMC 0 S0 SDA —  =12C MCPTHVBNS_SDA ., .» SMB_BSA_DATA — L SVBUS SC_BSA SDA _ =SMBUS CHGR SDA .,
_BASESTRUE = ="WRRE_BASE= = = WRRE_BASE= =
I| L I| L I| L
Vref DACs SO DI MM " B" A s nhecti ons Battery & BIL
U3300 J3100 Sl\/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 — — =I2C SODIMMB SCL . , ZPP3V: A Battory LED Briver (Witer oxoe rbad: oxa?) — =SMBUS BATT_SCL o
= =1 2C VREFDACS SDA — 2= =12C SODIMVB SDA Battery Tenp - (Wite: 0x90 Read: 0x91) — =SMBUS BATT SDA s7
/ ' SMC RS270" |'R5271 Tr ac k(pad '
- 4900 % 505 J580 =
Mar gi n Contr ol M Key ( MASTER) 5}24’ z%gﬂé’ (Wite: 0x90 Read: 0x91) - N _
U3310 U6880
(Wite: 030 mead: 0x31) (wite: ont® 4 oxra) LSBASS OK o smsscasisa | cicteansa . SMC " Managenent" SMBus Connecti ons
SMB_A_S3_DATA VAL NG A S3 SDA _ =12C TPAD SDA The bus formerly known as "Battery B
=1 2C_PCA9557D SOl — — =12C MKEY_SCL s * =T/AKE_BASE=TRUE = o , =PP3V3_S5_SMBUS SMC MGMT
2 =1 2C_PCA9557D SDA — — =12C M KEY_SDA s d| L
' : ALS SMC R5290] |'R5291
" J3401 U4900 > %
EFl Debug Seri al LP8545 (BKklt) (Wite: 0x52 Read: O0x53) ( MBSTER) M:lg%/v E%/_lﬁ}év
Us101 w9701 2402
(Wite: OXAC/ OXAE (Wite: 0x58 Read: 0x59) — 12C ALS sCL 2 » SMB_MGMI_CLK —uz SVBUS SVCWOMT_SC) C
Read: OxAD/ OxAF) | 2C ALS SDA - | =
« =1 2C DEBUGROM SCL — — =12C BKL_1_SCL m = » » SVB MEMIT DATA e SNBUS SMNC MOV SDA |
s =1 2C_DEBUGROM SDA — — =I12C BKL_1_SDA - : a|
J L
HDD Margin Cirl.
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_SMBUS SMC B_ SO B
NO STUFF NO STUFF
NVCPS89 R5230"| ['R5231 SNC R5260| |'R5261 CPU Tenp
OK 4. 7K 4. 7K
U1400 13% ?oolsw 4900 13% Sl'c EMC1413: US515
(Wite: O0x?? Read: 0x??) Nf: z'Xé'z F ( MASTER) Nf: ) SLF (Wite: 0x98 Read: 0x99)
7515 SVBUS MCP 1 CLK 2 SMB B SO _CLK =1 SVBUS SM SVBUS srvr: B SO SCL — =12C CPUTHMBNS SCL
TNMAKRE_BASE=TRUE —
11 SVBUS MCP_1_DATA . SMB_B_SO_DATA SNBSS B S0 SDA — =12C CPUTHVBNS_SDA .,
SARE_BASES 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, MARGH N CONTROL) WAS 4. 7K ON K24, VALUE NEEDS TO BE CHECKED
SYNC MAGTER=T127 M.B SYNC DATE=08/ 21/ 2009 A
e
K6 SNMBUS CC]\INECI | C]\IS
d} Appl e I nc.
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7

6

CPU Vol tage Sense / Filter

XVi5309

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

M- LF 1 C530

402 L 02208
20%

2 6.3V

X5R
402
GND_SNC_AVSS .. 2 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 0
PLACE_NEAR=R7525.2:5 MM 1/110/50W
Ve LF 1 C535
LR s A =

T 20%
: &b
402

GND_SNVC_AVSS .. 25 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
Re3e
o m=PBUSVSENS EN 2| | g Lt
Enabl es PBUS VSense N 402,
di vi der when high. _,__ s PBUS G3H VSENSE
R5385!
27. 4K
s g S
1o PPBUS GBH _ 5
PPE H . Wabh,[ RTHEVENIN = 4573 Chrs
P- CHANNEL SMC_PBUS_VSENSE oo
Reghe :
oS R2386') |1 c5385
116w sEn e — 0. 22UF
402 1716W< T 29%
2 MF- LF 2 SV
PBUSVSENS EN L_DI V 402, 202

GND_SMC_AVSS . 39 40 43 4s
Pl ace RC close to SMC

SYNC VASTER=T127 M.B SYNC_DATE=08] 277 200
T -
Vol t age Sensi n
T
(f} Appl e I nc. 051- 8563 | D
(<] A 13.0
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MCP MEM VDD Current Sense / Filter

MCP VCore Current Sense Filter
, _=PP3V3_S0_NCPDDRI SNS
R5416
, =PP3V3_S0_MCPCOREI SNS o MCPCORESO_| MON 1R RAR o SMC_MCP_CORE | SENSE o, «
C54001 p
0. 1#}5 — 1C5472
Ry 2 U5400 o + £5420 — gmé%ZUF
-+ (> MCPDDREET_KELVI N N G ) ) USZZO = %EEGA 2 S
4__MOPDDR SENSE_ANP (Sense R "output”) FRASIa GND _SMC AVSS ;5 10 15 41
- rmy_MCPDDRFET_SENSE 3N W » oy =MCPCOREI SNS_N sl | S Your Le MCPCORE_| QUT 1 PLACENENT_NOTES:
g Gai n: 100x .3 Pl ace close to SMC
s =MCPCOREI SNS P 40 N+ REF| 1 " MESLF
R541(81 m (Sense R "input") (100v/V) Scal e: 10A / V 02 (For Rand Q
A R54112 an Max VOut: 2. 48V .
Mié\év L 9 Sense R is R7525, imchm - NOTE: Do not stuff R5415 _and
2 M:léve Max Vdi ff = 24.8mv R7593 at the sane tine!
MCPDDR_SENSE_E b5,
NO STUFF 1
1C5434 L
401 o UF
2 154MFV- YAE —IE %}{
A\ 1 MCPDDR SENSE B | -
: P47
MCPDDR SENSE C 1% SMC_MCP_DDR | SENSE "
g
! ! 10543
R54118 40 —L 0 22UF
%1%% PLACEMENT_NOTEs: T X‘]“éi,
b5, Pl ace close to SMC 8
(For R and Q) L G\D SMC AVSS .. 40 a0 s

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

; =PP3V3_S0_CPUVTTI SNS

CPU VCore Load Side Current Sense / Filter

R5471
o I mvps_ 1 von & 19K oo SMC CPU | SENSE w
B ™ o>
- _=PPBUS_S5_CPUREGS_| SNS_R },{:11@}4\/
4 o 105417 fosm RB480' 15470
Bl = g E RN
Ao vE T, PLACEMENT_NOTEs: M:_l%v@ T gﬂg%
%,%% P%qg 402 35418 Pl ace close to SMC abs, 485
os)fs Zml LSNS CPWIT N sin 'S0 our{e | CPUIT LQUT 1RS%S o SMC CPU FSB | SENSE o (For R's and O
ol % GND_SMC_AVSS ., 39 40 43 a4
} ~LISNS CPWIT P 4fin (s0v/v) R MZ&W 1(542%9
;. _=PPBUS_S5_CPUREGS | SNS S PLACENENT _NOTEs: :g gooé%
o Pl ace cl ose to SMC i85
(For R and © L GND _SMC AVSS :: 25 40 43 44
Battery (BMON) Current Sense, MJX & Filter DC-IN (AMON) Current Sense Filter
, _=PP3Vv42_G3H BMON | SNS R5481
4.53
E%%\'l%m BNC%\I“%,\S « - CHGR AMON__ 1% 1A/§A K . SMC DCIN I SENSE o =
PLACEMENT_NOTE=PI ace near sense resistor 1 1 ) 1716w
- e f— ggo}up 0- 14, — BN ENG Mot A §542%Z
. p— (1
crarger/Loas sige | UB403 | [ W LB PLACENENT_NoTEs T {0
Pl ace cl ose to SMC
, CHGR CSOR P 5|in ' 'SC6 ~our |6 BMON_| NA_QUT 1ler SC70 smle SMC_BMON_ MUX_SEL 5
° o MD—= e ; 22 39 40 43 48
BMVON: ENG <0 | SL6259 Gai n: 36x (For R and Q GND_SMC_AVSS
VBSBEMMIN‘*(5OV/\I) REF| L 2| o vads I NA213 Gai n: 50x
Battery side @D R5401
45. 3
3
NOTE: Monitoring current from o B A BMON AMUX_ QUL L \/1}//\/—IS pSMC BATT | SENSE ooy
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ'\gv 1 C5490
across R7008 BMON: PROD 1R5423 sz _°
/022UF
= R5431 100K PLACEMENT_NOTEs: T, g%“ R
s ry—CHGR _BMON 2 1 2%;5}9’ Pl ace close to SMC
5% (For R and © L GND _SMC AVSS :: 25 40 43 44 -
From char ger For engineering, stuff BMON ENG Mzgg'\g\/ SYN(%. mSTEIRbT27 M._B SYNC _DATE=09/ 30/ 200
For production, stuff BMON_PROD (] | i
PLACEMENT_NOTE=PI ace R5431 next to U5413 rr ent Sens' n "
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CPU T-D ode Ther nal

,_=PP3V3_S0_CPUTHVSNS R5515

Fi n- Stack Tenperature
CRI Tl CAL

SOT732-3

BB A0B
2

7

Addr: 0x98(W)/0x99(Rd) “C>
2>

2 PP3V3 SO _CPUTHVENS R

1 47
1501 = e

Sensor

Sw VAR i
ookt = 1 C5515
u
o @y CPU THERVD P 1 > gggw R5516'| |'R5517
10K 10K
C5521 1 U5515 S T o
CPU Ther mal Di ode 0. 0022% '3:7,:: EMGI413 = Mack, [ ]
By 2 2| pp1 THERM / ADDR|_” CPUTHVENS THERM L
7 5@y CPU_THERMD N 3o R T AL R+ 8 CPUTHVENS_ALERT L
CPUTHVSNS D2_P 4| pP2/ DNB swoaTal @ =1 2C CPUTHVBNS SDA a2
C5520i 5| one/ os svoik |10 =1 2C CPUTHVBNS_SCL L, Addr:
1 0] 0022%UHI; f— G\ND  THRM PAD
cgg‘ﬁz 6 1| PLACEMENT NOTE=Pl ace US515 near CPU
. CPUTHVBNS D2 N Local sensor for CPU Proximty
PLACEMENT_NOTE=Pl ace @501 near Fin Stack =

MCP T- D ode Ther nal

=PP3V3_S0_MCPTHVBNS R5535

2 PP3V3 SO _MCPTHVENS R

5 10¢@y— MCP_THVDI CDE_P

JEESVLGTR0 28

L AT
DT
5%
10) E;QE
Mia%w

Sensor

MCP Thermal Di ode 0.0022uF
10

79 10 gy MCP_THVDI ODE N

Jin)535
#AUF  Rss36? 'R5537
1 2 10K 10K
402 116w 26w
U5535 i -t
EMC1412- A =
MSOP
2|op oreron / Aporl_4 MCPTHVBNS_THERM L
3
oN AR |6 MCPTHVBNS_ALERT_L

=12C MCPTHVBNS SDA

=12C MCPTHVBNS_SCL

8 |smoLk

GND

SVMDATA  CRI TI CAL

1

PLACEMENT_NOTE=Pl ace U5535 near MCP

Local sensor for MCP Proximty

0x98( W ) / 0x99( Rd)

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

TTTLE

Ther ral Sensors

d} Appl e I nc.
®

TG O )
051-8563 | D
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- =PP5V_S0_FAN RT

- =PP3V3_S0_FAN RT

CRI TI CAL
1 J5601
R52€753 78171- 0004
1/ 1g\nzv Nc—sO
R5665 VELE 2 .
3 SMC_FAN O TACH 127K; | Ean RT TACH 2 g
178w 30
LR 1o
'\C 6 C)
R5661 1
100K 518S0521
17180 bl 5660
VFLE o"“:l SSMBK15FV L
2
x SOD- VESM HF
o] THTe . FAN RT PWM

s SMC_ FAN O CTL

MOTOR CONTROL

SYNC _DATE=07/ 20/ 200!

SYNC MASTER=K24 M._B
Img e
Fan

d} Appl e I nc.
®

TG O )
051-8563 | D
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L
|
| PSOC USB CONTROLLER ! IC |PINNAVE| CURENT | RSW | VSNs | POWR
| 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 | 3Vv3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 \Y 36E-3 W,
| - KEYBOARD SCANNER | VOUT | 60MA (MAX) [0.2 OHM |0.012 V| 0.72E-3 W, 1 - =PP3V3_S3_TPAD N2
| VPASS=US701. 49: 50: 11 | Psoc VDD 8MA (TYP) [1.5 OHM | 0.012 V 96E-6 W - EPR3VAZ GOH IPAD ]
| w4 o _=PP3V3_S3_TPAD R?_7504 boava S8 peoC svpassUs 701, BYEASS=Us701. 4BYEE: g i O 49850 1L M 14MA ( MAX) 0.021 V 294E-6 W 29-8
) A . 48750
: A - - ’ | 18V BOOSTER VI N 4MA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W, w6 _WB_KBD1 2d J
3 K : wo KBD2 27
| Migg‘é” VOLTAGESS. 3V 1C5704 [+ C5705 (1 C5706 ! ﬁ KBD3 DS
- 100PF  —-0.1UF 4 7UF | wo o
| — 5% — 10% 20% w6 W5 _KBD4 29
2 2y 2 39K cerm 2 Ser’ ! W5 KBD5 24 ©
| 402 202 503 | o W5_KBD6 ZE DY
| 47 6
| I ! + \\5_KBD? Z DN
== |
| = WS KBD23 . | e ﬁ ﬁSE‘; 20
| we PLCKB L WS KBD22 .. | 7 A6 KBDLO 4°
| +» _BUTTON DI SABLE WS KBD21 . 7 e KBDLL oo
I e Z2_HOST I NTN WS KBD20 . ! R%Z()l4 WS KBDL2 o
| +w WS _LEFT_SHI FT_KEY WS KBD19 . ! + WS KBDI5_C 1 2 7 6 KBDL3 o
.+ \W5_LEFT_OPTI ON_KEY WS KBD18 ., | 1% <BDLA =0
| NC | Lrsw a6 WS o
| 05 s W5_KBD15_CAP 2
| HEEHEEEREEEERE ! « W5 _KBD16_NUM EE DY
[ASE=KC AT ASEY) O < NO O |
| Nalolololal? § ooooaal | R?gl%5 o \A\Asg ﬁggg ﬁ 5
| + W5_CONTROL_KEY ip2 30AEEEE EEETAA P2 242 WS KBDI7 .. | « M5 _KBDL6N 1 2 o\ KBDL9 1 ©
| wo Z2_KEY ACT L ap2_1 CRI Tl CAL P2_0f4l W5 _KBDL6N ., | LM o A& KBD20 3°
, Nox_3P4~7 oM T pa_6[20 KBD15_C . | Mo LF WG KBD21 42
| TP P4 5 “dpaTs Us/701 P4_4[s W6 KBDI4 .., + . 6 _KBD2?2 1o
Z2_DEBUG3 4 pg— “2[38 WS _KBD13 ! 0
| s £ 3 CY8C24794 P4_2 o R5710 T & KBD23 d
w0 o £2_RESET 9P4_1 ME PA_0l37 W6 KBDL2 .. ! svc onorE L, 143K . W5_KBD_ONOEE_L 4°
! w0 _PSOC_M SO 1p3”7 (S VERR) p3_6[e__Ws KBDI1 ., | e 5% - ZDY
! PSOC F CS L 8p3 5 P3 435 WS _KBD10 | 176w O
! 1 o _PSOC_MOSI 9p3”3 33752983 P3_2f34 W5 KBD9 .. C5710 M L s WB_LEFT_SHI FT_KBD DS
- = ! 0. 1UF WS_LEFT_OPTI ON KBD E
| s _PSOC _SCLK 19p3_1 P3_0f33 W5 KBDB .. | 29% A& CONTROL KBD T°
| w6 _Z2_M SO up5 7 P5_6[32 KBD?7 o a7 | cERY 2 are o
we Z2_CS L 12p5 5 P5 4[31 W5 KBD1 o a7 PLACENENT_NOTE=NEAR 15713 1 —
| o _ _43t W5 KBDL g L
, o Z2_NOSI 13p5_3 P5_2[0 W5 KBD2 .., | = N0
ws Z2_SCLK 14p5 1 P5 0[20 KB 6 47 F- RT- SM
| ° L~ M ~NOOWNY © —
| JJa Q ) THRWVL ! FF14- 30A- R11B- B- 3H
| FRRESAASERRRAA PAQY ! 25713
| HENEHEEEREERNEEEE 1 :
I TP_PSOC SCL W5_KBD4 | 518S0637
| TP_PSOC_SDA WS_KBD5 |
| TP_PSOC P1_3 = WS_KBD6 |
| TP_1 SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA : .
| R5701 2 KN .. | SMC Manhual Reset & |Isol ation
s B TPAD P » USB_TPAD R P TP_P7 7 ) ) ) . .
: ® Us 1’\/5\0/4\/2 Us ! Left shift, option & control keys conbined 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.
| 1 C5702 [+ C5703 [+ C5701 -
I R502 —— I00PF~ —-0 1UF 4 7UF ! w7 =PP3V42_G3H TPAD
1 _USB TPAD N 1zAN 22 USB TPAD R N % ;1% — 2%, |
| ik 5 dpe 1P !
| VO | w - =PP3V3_S3_ TPAD CRI TI CAL « E 8517U'§0
| BYPASS=U5701. gg g 5 VDD — 109
- pASS2UBT1. 22; 19: | 10%
: = BvARs8=BY01. 22: 10: 11 mm | U5750 2 i(%\é-CERM
______________________________________________________ | SLAAPO0O6
s WB_LEFT SHI FT_KBD 2ina oM
(TPD)
slin A2 b~ aur als WS LEFT_SHI FT_KEY .,
TPAD Buttons Disabl e LB
BUTTON Dl SABLE s \MS_LEFT_OPTI ON_KBD ohne | M8 8 | W5 LEFT OPTION KEY .
“%701 PLACE THESE COMPONENTS CLOSE TO J5800 ao R
SSMBK15FV (ol THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B - > SME TPAD RST L
SOD- VESM HF = = = @40
) e
" THE TPAD BUTTONS W LL BE DI SABLE L S v 1 | P |
1[c® st WHEN THE LID |'S CLOSED
SMC LID LID OPEN => SMC LID LC ~ 3. 42V
e Ll LID CLOSE => SMC LID_LC < 0.50V 1 C5755
= i CRI TI CAL ~ 1
55 0. 1UF
T, 18
U5755 B
SLGAAAPO15V
2[IN AL TOFN
L R5720
3N A2 Li'\ouuv 4 SMC_TPAD_RST L 0
(TPD)
s \W5_CONTROL_KBD 7|iN A3 B2 1:5;‘&”
(TPD)
olin e D ouT Bl 8 W5 CONTROL KEY - SYN(%I ll\/LAtSTERbT27 M._B SYNC DATEZOS’ 15, 200
- VELLSPRI NG 1
n o -
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BOOSTER DESI GN CONSI DERATI ON:
- POAER CONSUMPTI ON
- DROCP LI NE REGULATI ON
- RIPPLE TO MEET ERS
- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TIME LESS THAN 2MS
- R5812, R5813, C5818 MODI FI ED
T . | PD FI ex Connect or
L5801 D5802
3. 3UH- 870MA I R5§06 pPP18V5_S3 CRI TI CAL
PP5V_S3 P18V5S3 1 2 P18V5S3 SW 1 2 PP18V5 S3 R 1 NECKW BTH=O. J5800
. =pPsv_s3 TPaD  R5805 VlrheRs Y VLFSOIOAT- SR M MR R RO sossovexe | | Vobressoy! EEG: s . _=PP3V3_S3_TPAD 55560- 0228 PP18V5_S3
2 1 PP5V_S3 P18V583 VI N 1R5812 402 N N
M PR heEk W BH gL LI wez2.CS L OPGME Z2 KEY ACT L ..,
W LF ~ 5T S Hiow s _Z2_DEBUG3 ol 5 ods Z2_RESET o a7
VIN S P oo Z2_NOSI s[5 o7 PSOC F CS L .
- L8808 rals | P1avesa Fo Sl o 1o ot N "
e —— e o6 o
N 2 o Z2_BOOST _EN 14 13 PSOC_MOSI
NCx2—{po CTRL|.5 Z2_BOOST EN ¢ 4 'R5813 0olR 2 2> hoST INTN 16 gg 15 PSOC_SCLK o
5816+ 1 C5817 CRITI CAL 1 13 5K okl o ol =1 2C TPAD SDA ..
0. 7UF - L 2 2UF 8 R5811 riew e Z2 CLKIN 20 1o =1 2C_TPAD SCL .,
B T, W w9 100K 2 z2[g ol
xR Gy 55 e e °°
o ~ © 5402 -
516S0689 L
Keyboard Backlight Driver & Detection
, _=PP5V_S0_KBDLED CRI TI CAL
Keyboar d Backl i ght Connect or
BYPASS=U5850. 1: 2: 2 MM L5850
10UH- 0. 58A- 0. 350HVI CRI TI CAL
, _=PP3V3_S0_TPAD ) : KBDLED SW JKSBBI?]I__S
KB BL 1008AS- SM BHEY: 35 FF18- 4A° RI1AD- B- 3H
R5853" CES'SO 1 . TCH = F- RT- SM
417102;5& 11%5 o ~ « SMC KDBLED PRESENT L il 5| 35815 pin 1 is grounded
L 3R 2 2l 5| on keyboard backlight flex
2 4021 CRI TI CAL E1DS
@ SMC_SYS KBDLED . 6lcTR LED) | [10s
To detect Keyboard backlight, SMC will 1%8‘3'54 KB_ L
tristate and read SMC_SYS_KBDLED: A lLJ%%gl 1850691
If LOW keyboard backlight present %’:’iﬁgv DFN 5
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRML
10K GND PAD
1/ 18% o ~
- LF
402,
(SMC _KBDI ED PRESENT 1)

SYNC VASTER=T127 M.B SYNC_DATE=087 03/ 200
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Anal og SMS

; _=PP3V3 S3 SMB

1 <
R5921 pulls up SMS_PWRDN R5921 C5926 * 1.C5922 - Desired orientation when
. 10K N R VDD .
to turn off SMB when pin 5% 10UF —— —— 0. 1UF pl aced on board top-side:
i i i ey i 18 U5920
is not being driven by SMC MF-LF X5R 2 2 ysRr
402 5 603 402 AP344ALH
LA Y
1 |Fs voutx| 12 SMB X AXI S 2
oD Front of system
SMS_ONOFF L — SM5 _PWRDN 5_|p]
oD =ik BASE=TRUE VS SELFTEST N _? vouTY| 10 SMB Y AXI'S o + - x
+Z (up
VoUTZL 8 SMB Z AXI S oo O
15 |RES
NCx—|RES CRITI CAL C5923 C5925 ¢ Circle indicates pin 1 |ocation when placed

'R5922 NG {ne ncL1zy ne 0. Ol;é;:_ 0 01}L‘§J§":: in correct orientation

10K x X 2 2

o NCx-{Ne NC| 135« NG s oy

e NOX2NC o NeeseNe

ISYNC MASTER=T27 M.B SYNC _DATE=07/ 20/ 200!
TTILE

Sudden Mbtion Sensor (SM5)

TP RC TR .
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, =PP3V3_S5_ROM

SPI : 31VHZ&SPI : 62MHZ SPI : 41VHZ&SPI : 62VHZ
R6150*| ['*R6101 C6100 o| CRITI CAL ‘R6151
T0Ks 233K 8L 10K
Weys > ey i U100 ey
402, 5402 0D 32MVBI T 5402
soP
75 41 [TH) SPI_MB _CLK 6|scLK s/ sl ools | SPI _M_B_MOSI
MX25L3205DMRI - 12G
oM T
_— SPIL_MB CS L 1 cer
m SPL WP L o/ ace sa'si a2 SPL_MB M SO oy i 75
a1 6 TR SPI ROM USE_M_.B T HOLD*
SPI : 25WHZ&SPI : 41 VHZ D SPI : 25VHZ&SPI : 31MHZ
NOTE: | f D* is asserted R6152 ¥ 'R6153
. h 10K 10K
ROM wi I | ignore SPI cycles. 5% 5%
1/16W 1/16W
M- LF M- LF
402, 2402

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

TTTLE

TG NOVEER T
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AUDI O CODEC

APPLE P/ N 353S2355

L6201 UB201 CONSUVES ?MA MAX. FROM 1.5V RAIL
FERR- 220- OHM _PPSV S3 AUDLO e es e
7 ) —=PPLVBRIVE_SO_AUDI O 1 2 . . PP1VBRIV5 SO_AUDI O Di G
VLSBT
m
6210 . L Cp21]  VOTAELSY =PP3V3RIV5 SO AUDI O
4, TUF 0. 1UF
e v PP4V5_AUDI O ANALOG ame s
X5R- 1. 2 2 X5R
202 202
C6219 *
= 10UF
200
16V >
55 53 51 GND_AUDI O HP AP ANT- POLY o
cRITICAL 2012- LLP o 3 el & o He_Al
51 6 [T)-PPAVS_AUDI O ANALCG 6221 - 6220 Jon TANT- POL GND AUDI O P 5153 55
10UF 10UF D VA_REF VA_FP VA AUDI 5152 55 56
200 20% Bl AS DAC s |VBI AS_DAC
'R6210 en : 2 ek -
> 87K oy soa s S4206 EP s P FiLTe HPOUT_L| 38 M N LINE W DTH=Q 300 M N_NECK_W OTH=Q 2004 AUD HP PORT L .
§ :i/“)ew CRITI CAL 054206 EN - VHP:FI LT UB201 HPOUT_R|_40 M N IINE_W OTHE0 300 M N_NECK_\W DTH=Q_ 208 AUD HP PORT R oD
, ho2"" CS4206ACNZC  HPREF| a0 M NLLNE e OTHEQ 30Ma M N_NECK W CTH=Q 2000 AUD HP_PORT REE =
&N
GPI 0 = 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 OL/ DM C SPAZ. LI NEQUT_L1-1 34 TP AUD LOL N L NC
NC TP_AUD GPI O 2 14 |GPI Q2 - LI NEQUT_R1+ 36 AL LOL LR 0D > FR SPKR AWP. SIG SOURCE
GPl 8 = SPKR AMP SHDN CONTROL 54 (00T} AUD GPIO 3 15 _|GPI C8 LI NEQUT_R1-| = AUD LOL N R oD 5 .
AUD _SENSE A 12 [SENSE_A LI NEOUT_L2+ a1 AD L2 P L se
= = e oD LFT. SPKR AWP. S| RCE
CS4206 FLYP LI NEOUT L2-| 30 AUD L2 N L oD - .S . SIG sau
=Pl A . AD L P R
so 52 51 7 [II-=PE3V3 S0 AUDIO s |FLYP LI NEQUT_R2+2 0D **  RT. SPKR AVP. SIG SOURCE
LI NEOUT_R2- |_= AUD L2 N R oD =
43 |FLYC -
106226 a2 |FLYN
ot F R Mool as e AUD CODEC M CBI AS oD =
o oV
oy VL_HD
VOOM_28_CS4206 VCOM
= 1 VLIF
LI NEIN_L+_21 AUD LI P L am =
™o o DA BT AK (Bl TaK LI NEI N_C AUD LI REF am =
75 18 [rRy—HDA SYNC LI NEI N_R+|_2: AD LI_P R am =
R6211 | 10 |sve
22
HDA SDI NO 1 > __AUD SDI_R AUD MC INP L
1 18 SDI M CIN_L+| 18 < =° MC C | NPUT
16w sDo MCIN L-| 1 AUD M C INN L am = EX ConE
VELF | RESET M CI N_R+|_1¢ AUD MC INP R am= 5 mc cINPUT
11 * -
75 18 [TRy—HPA SDOUT ° | MCINR | 20 AUD MC INN R am =
75 18 (Ty—HDA RST L CODE
NC _TP_AUD SPDIF IN 47 |SPDIF_IN
- ADG CS4206 VREF_ADC
AUD SPDIF QUT CHIP 48 |SPDIF_C VREF+_ 27 NC
R6212
55 oom—AUD_SPDIE_QUT ”\/3\9/\,2 DM C_SCL| 4 TP_AUD DM C OLK NC
596
116w
VE- LR
402 DG\D THRM PAD AGND

.||_1_
49
6

.|t cB225 NOSTUFF
_ %O%UF .
20 R6213
2 TANT-POLY 100K
2002 Lip 5%
ey
, 4oz
s6 55 52 51 GND_AUDI O QODEC yﬁ&%ﬁ BItEe S
4.5V POVER SUPPLY FOR CODEC
APPLE P/ N 35352456
NOTES ON CODEC I/ O
rermo20l ML o 1o U6200 PRETE S DI FE FSI NPUT= 2. 45VRVS
VOLTAGE=SV TPS71745 —
SV o o' o Wi/ ol TR i P ST 1 e
0402 ORI TI CAL N _
R6200 4V5 REG EN aen NR/FBl2 4v5 R DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVB
_ 2. 21K [ DAC2/ 3 FSOQUTPUTSE= 1. 34VRMS
5555517@ =PP3V3 SO _AUDI O s
o a1
V- UF + 06200 2 A 1 6203
R  CB201 e
S 0w —— |, iov
Jor i Jor
402 X\/\BZOO XTR- CAE?;\ 402
SM
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 TILE —
5% AUDI O CODEC/ REGULATOR
st By
ot -
XW6201 d} Appl e I nc. 05 8563
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I NPUT VOLTAGE Dl VI DER

LI NE
CODEC RIN = 20K OHMB
NET RIN = 10. 36K OHVS (| NCLUDI NG PULL- DOANNS AT ANALOG SW TCH COM PI NS)
FCHP = 3.6 HZ
FC LP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI Tl CAL
R6301 P3G
- AUD LI L , 0. 81K AUD LI L DIV 1|2 AUD LI P L "
O R WBTE W A%y 11 RS W BIE. I iy VTRE W BT T
Moo i C
NOST!
106303 |'R6302
—L 820PF 21.5K
10%
2 82, oy
402 2402 CRI Tl CAL
C6302
2. 2U0F
1|2
11
20%
Xsﬂj:ochRM
02
= o AUD_LI_GND M RERENR-VY BFHE: 1M ) AE{D Ll _REE gy
15‘)3300
Pow CRI Tl CAL
z?fé'z” C6312
2. 20F
1|2
11
GND_AUDI O CODEC 200
56 55 51 [TRY—AN2 AU O CODEC |
e
— 820PF
S a8 R6312 B
R 21. 8K
AT
MF-LF
2402
CRI Tl 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
At e i
e
AUDI O LI NE | NPUT FI LTER
PR TOTE e |
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ZOBEL

NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

5351EAUDHPPR L

02
NC _AUD HP ZOBEL L

555351EGNDAUDIO|-PANP

NC _AUD HP ZOBEL R

CRITI CAL
C6510 *
0. 1UF ——
b
7R cERM
202

53 51 [TE)—AUD HP_PORT R

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 AMP
L6520 M N_LI NE_W DTH=0. 3MM
FERR. 120- OHM 1. 5A M N_NECK_W DTH=0. 2MM APN. 353S1637
=PP5V_S3_AUDI O MMM AUD_PP5V_F
55 51 7 1 2
0402- LF
1 %521 ]I\D STUFF
—— 10UF R6521
—— Zz0% 0
2 5 2
xR iiow M N_NECK_W DTH=0. 15MM
, 402 M N_LI NE_W DTH=0. 2MM ALD LO AVP QUTL -
o o
\7[13 M N_NECK_W DTH=0. 15MM
AUD_LO AVP_I NL_M o M N_LI NE_W DTH=0. 2MM UD LO AV QUTR R
53 6 |1 NL U6500 ouTL| 1
AUD LO AVP INR M s i QUTR] 10
2 NR MAX9724A R MAX9724_C1P
R6520 TN CRITI CAL
1
o AL GPIO 1 IANA 2 AUD GPIO 1 R 5 SHDN* CLP) 1 6524
o CIN2 1UF .
10%
i 305 5 8 3 , 1 R6523
402 B2 5 5 ¢ ¢ MAX9724_CIN xR %’./HZlK
o a [ 1/16W
'R6522 |0 7 202 N
100K s R6524
59 MAX9724_SVSS 2. 21K
1/16W P %ﬁﬁw
VE- U
2 402 CRI Tl CAL [\‘IE-ZLF
i 1 C6523 2
t C6522 TUF
— 1uF 0%
To% 1oV
ov 5R
GND_AUDI O_HP_ANP R 202
55 53 51 0. o
MAX9724 GAI N/ FI LTER COVPONENTS
AV_PB = -1V/V, FC_LPF = 35, 2KHZ
CRITICAL
C6530
330PF
12
I
5%
50V
oG
402
R6531
13. 7K
1 2
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
V- UF
402 R6533
13. 7K
2
1%
176w
VE- LF
w0z
oRITICAL
C6531
330PF
1|2

ISYNC MASTER=AUDI O
TTILE

SYNC _DATE=07/17/ 200!

AUDI O HEADPHONE

FI LTER
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SATELLI TE & SUB TWEETER AMPLI FI ER
APN: 35352524
SATELLI TE 169 HZ < FC < 282 Hz
suB 80 HZ < FC < 132 Hz
GAI N 6DB
ALIAS OF PPSVLT_S3, M N_LI NE_W DTH-0, 60MM M N_NECK_W DTH=0, 20MVI
s 7 =PP5V_S3 AUDI O AVP .
C6607 * e _—
e b o .|' C6601 M N_LI NE_W DTH=0. 30 mm
om 2 _ gZ%UF M N_NECK_W DTH=0. 20 MV
L6610 an 02 vbo P 2 83y SPKRAMP R P_QUT o ss
FERR- 1000- OHM C6610 U6610 oL
0. 0027UF SSM315 M N_LI NE_W DTH=0. 30 nm
s MD—ADR L@ NR 1 2 _SPKRAMP_INR N 1|2 SSMe315 R N cl [N WCSP oy 3 M N_NECK_W DTH=0. 20 MV
0402 R TICAL 11 SSMR315_R P AL || A3 SPKRAMP_R_N_QUT 655
L6611 6611 o T T
FERR- 1000- OHM G C2ofsp*
0. 0027UF 402
s AR L@ PR 1 Y > SPKRANP INR P 12 G\D
0402 11 o
10% 28
sov )
CERM R6611
402 100K
R6610 § Lo
Tiew
o AR CPIO3 ”\/\%/\,2 o'
1/516W
VE-LF
54 SPKRAVP_SHDN 03 , N
ALI AS OF PPSVLT_S3, M N_LI NE_W DTH=0. 60MV M N_NECK_W DTH=0. 20MV =
s 7 =PP5V_S3 AUDI O ANP .
RITICAL
1
. o ;_%50%93 M N_LI NE_W DTH=0. 30 mm
6608 * o o0 ;% M N_NECK_W DTH=0. 20 MV
—— 10E —— VDD PVDD R SPKRAVP_SUB P_QUT oss
1oV -
FERR—618020- OHM 6620 b U6620
0. 022UF 402 SSM315 M N_LI NE_W DTH=0. 30 mm
s MD—ARLOL N R EN A L2 SPKRAMP | NSUB N 1|2 SSMR315_SUB N clin WCSP oure| 3 M N_NECK_W DTH=0. 20 MV
0402 w!/ RITICAL SSMVR315 SUB P AL || [ A3 SPKRAMP_SUB N_OUT o ss
662 G CB621 s
FERR- 1000- OHM b N C2qso
s D—ADLOL P R ] 2 SPKRANP I NSUB P 1 I I 2 G\D
0402 v 2|8
X7k
0402
s _SPKRAVP_SHDN
ALIAS OF PPSVLT_S3, M N_LI NE_W DTH-0, 60MM M N_NECK_W DTH=0, 20MVI
s 7 =PP5V_S3 AUDI O ANP .
Ny o Fme M N_LI NE_W DTH=0. 30 nm
C6609 * v o 1 06605 M N_NECK_W DTH=0. 20 MV
oRITICAL L p— VDD PVDD —Z47UF SPKRAMP L P QUT o ss
L6630 v, 2 bav
FERR- 1000- OHM 6630 3y 6630 TanTL
0. 0027UF 402 SSM2315 2012-LLP M N_LI NE_W DTH=0. 30 nm
s AR L N | 1 | B SPKRAMP | NI_N 1|2 SSMR315 L N cfin WCSP oure| 3 M N_NECK_W DTH=0. 20 MV
0402 1Iol/ JE—— SSMR315 L P AL || n+ | A3 SPKRAMP L N _OUT o5 _—
L6631 & 6631 el
FERR 1000- OHM 402 S
0. 0027UF
s DA L@ P L 1 Y 2 SPKRAMP_I NI _P 1] 2 GN\ND
0402 11 @
10% 2|8
sov
402
54 _SPKRAVP_SHDN
SYNC MASTER=AUDI O SYNC DATE=07/17/ 2009
I'P!!g mia
AUDI 0: SPEAKER AMP
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AUDI O JACK: LI/LO HP CONNECTOR, SPDI F TX
AUD_SPDI F_OUT am =
L6701
FERR- 1000- OHM
' P HSMCH  poymy 5o
s 51 7 _=PP3V3 SO AUDI O ( YDLZY \
L6702
FERR- 1000- OHM
Y Y Y L HSMCLO yomy s
0402
XW5702
SM
1 52 AD HP PORT REF oy s
APN: 514- 0671 CRI TI CAL XW6700
16700 AUD CONNJ1 M C. L6703 M N_LINE_W DTH=0. 404 M GND_AUDI O_HP_ANP
FERR- 120- OHM 1. 5A M N_NEGK_W DTH=0. 20 A ) ). ) HP_
SPDI F; ITXTF:X K24 M N-RECKW BTH=0, 2h ) R AUD_CONN_GND 5o 5183
PR AUD CONNU1 SLEEVE ot XV6701
MC. 6 0402- ) AUD_LI _GND
'
DETECT s AUD_CONNJ1 _SLEEVEDET CRITI CAL 5o o2
SWTCH . 2 AUD CONNJ1 TI PDET. L6704
 LEFTS 1 AUD_CONNJL TIP FERR- 220- OHM N L (AUD_CONN GND)
RIGHT . 3 AUD CONNU1 RING Y Y Y L AUD_CCNN | o
G 4 0402
AUDI O CRI TI CAL
A - VIN}— FERR- 220- OHM
W\SZ B - voc |8 LYY AUD_CONN_R .
c- aD 0402
ERATI NG VOLTAGE
. NGPG: RE700 AUD_J1_SLEEVEDET_R
10K ) J1_ |
wnow |, | wno o = M C CONNECTOR
HELL DzZ6705 Dz6703 5% . oRITICAL
S 6. 8V- 100PF 6. 8V- 100PF ll?g‘év APN: 51850520 J6701
SHI ELD 402 402 ° 78171- 0003
T cAL
PI NS CRITI CAL 2 2 DZ6704 | B CRITI CAL A R6701 M RT-SM
AUD_J1_TI PDET_R
Dz6701 D e DZ6700 AT ) 91 _ .
6. 8V- 100PF 402 6. 8v- 1007 % 5% = 2
- 1 06701 s ws B MCLO DS
! ! 1 L Toopr 402 ss6 _Bl_MC SH ELD 2 5
S o ss6 _BI_MC HI 45
S
o5
G\D CHASSI S AUDI O JACK 5
VOLTAGE=0V
M NREGKW BTHEO 1 CHASSI S GND STI TOHES
XW5710
SM
P N
R SPEAKER CONNECTOR 6702
1 2 J6702
56 78171- 0002
R6760 M RT- SM
APN: 518S0519 —0
1 0 2
1 ew 1 e SPKRAMP L P QUT g
Mios = 51 o [TH)-SPKRAVP L N OUT 2l g
-0
. SPKRAVP_SUB P_QUT
ss 517 =PPSV_S3_AUDIO 2 IWZG%EBJFF L
33PF
) i{“\(m CRI TI CAL
R6716 402 J6703
1 . 78171- 0004
710 APN:. 35352803 M RT-SM
AUD_LO_AMP_OUTL 0 D L OUTL_SW TCH £ =
- )| 1 2 AUD LO AMP. __Cji?;f = NBG%EJFF _(5 )
1/5102\/\/ 2 3(2; M N_LI NE_W DTH=0. 2MV AUD CONN L 33PF
M LF 202 3 M N_NECK_W DTH=0. 15MV )_ L - —l? £¥RM I
B N 05 >
R6717 U6700 ‘R6712 D e R e To
0 4K 54 6 QO
AUD_LO_AVP_QUTR AUD_LO AVP_OUTR_SW TCH MAX14560EVC+ 2; o
s T} B0 A SE— | S Inet wp cow|B4 = 15
e vz S
402 A4 [noL cowve| BL _SO
R6718 | A ST t
0 M N_LI NE_W DTH=0. 2MVI =
AUD_LI L . > _AUD_LI_L_SWTCH 2 B2 e AUD_CONN_R
52 ENF v > CONN_|
= = - S o el @ = APN: 51850521
yisw swrotee ol
05
R6719 JOND 54 o (T)-SPKRAMP R N QUT
AWD_LI_R LAMA, 2 AUD LI R SWTCH 6711 = : G760 - C5763 ARE FGR FILTERI NG POTENTI AL FSB NGl SE COUPLED QN SPKR LI NES
52 1 8 R6713
2 o 0. 0033UF @ oy
yTow i — 24
Moz e |2 et
, 02
AUD_GPI O 0
s
1
R6721 = 9
SYNC MASTER=AUDI O SYNC DATE=08/ 25/ 200
1ooK ANALOG AUDIO | O SW TCH | SISIERE -
1iow AUDI O JACK
, o2 T
R6715
55 _ADCONGD A QN 2 ADSWTCH GND GPIC0D = 0 AND GPIOL = 1 --> HP PATH SELECTED d} Appl e I nc. 051- 8563
5% M N REGW DTHEO” 20 GPICD = 1 AND GPIOL = 0 --> LI PATH SELECTED o " T
wasw VOLTAGE=0V NOSTUFF : . .
GND STUFFI NG OPTI ONS FOR CMOS SW TCH 402 R6714 o R6727 NOTI CE OF PROPRI ETARY PROPERTY:
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUME CONVERTER PI'N COWPLEX MJTE CONTROL DET ASSI GNVENT
HP/ LI NE QUT 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) GPIO 3 NA
suB 0X03 (3) 0X03 (03) OX0A (10) GPIO 3 N A
SPDI F OUT N A 0X08 (8) 0X10 (16) N A 0X0D (B)
CODEC | NPUT S| GNAL PATHS
FUNCTI ON CONVERTER PI'N COWPLEX VREF DET ASSI GNVENT
BULT-IN MC 0X06 (6) 0X0D (13, B, Rl GHT) M C_BI AS (80% N A
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 (0T} AUD_SENSE A
56 PP3VE SO AUDIOF A A
R6806 R6805
39. 2K 20. 0K
. APN: 37650613 15 156
R6801 fetd fetd
300K AUD_QUTJACK | NSERT L , 402 , 402
i AUD PORTA DET L Ne AUD PORTB DET L
VE-LF ol
, 402
D|: D|s
KH Q6801 | | — Q801 | |4
SSMEN15FEAPE SSMBNL5FEAPE
R6802 (= sors KH o Kh
5555EALDJ1TIPDEFR e AUD J3 DET _RC |_‘ |_‘
bt C6801 s|IGT ST :[G™ Sk
0. 1F
200 10v
2 cerm 402
56 55 52 51 GND AUDI O CODEC :
R6803
220K
56 PP3V3_SO_AUDI O F 1 AUD J1 SLEEVEDET |
R6804 ey
220K D[s
5% Q6800 |_ 56 55 AUD J1 SLEEVEDET R
jriees sswensFEAE | |y
2
56 55 [TR)-AUD L SLEEVEDET R 4 ==
b M-
! C6802 :[G7 sk
0. 01UF
Y
cer
56 55 52 51 GND AUDI O CCDEC 402
M N_LI NE_W DTH=0. 10M
M N_NECK_W DTH=0. 10M
56 PP3V3 SO AUDIO F
VOLTAGE=3. 3V
EXTRACTI ON NOTI FI CATI ON CKT
L6862
FERR- 1000- GH
56 55 51 7 E =PP3V3_S0_AUDI O 1 2
PLACE L6800/ C6800 CLOSE TO JACK TRANS. AREA 'R6864
1 220K
5%
16w
Tt
o2 o 2 2402 'R6865
100K
5%
1w
ME-LF
, 402 1
Q@802 |0l R686
SSM5N15FEAPE Kk AUD_PERPH DET R 1 2 _AUD | P_PERI PHERAL DET
SOT563
50
[ 1/ ew
VE- LR
Q6802 '3 3 402
2[GT S[T SSMBNL5FEAPE
R6860 SOT563 KH
15K T PDET_FI LT I
56 55 AUD J1 TIPDET R 1 2 o
5% M
116w s[G7 Sh
M LF + 6860
—— 0. 1UF AUD_J1_TI PDET_I NV
56 55 52 51 GND AUDI O CODEC

M KEY
L6880

FERR- 1000- CHVI

PORT B LEFT( HEADSET M C)

HP=80HZ,

™M
™M

LP=8. 82KHZ

VOLTAGE=3. 3V

N_LI NE_W DTH=0. 10MVI
N_NECK_W DTH=0. 10MVI

56 55 52 51 GND AUDI O CODEC

56 55 51 7 =PP3 0 _AUDIO * 2 B3 0_HS RX
0a02 DRC M KEY
NOSTUFF
N | APN: 35352256
8 M KEY
1°(/3K C6880 B
5
1/ 16w A ] ke
%-ZLF 5 v A
2 CERM
402 uU6880
c0s275
PULLUPS ON MCP PAGE 2T
42 [I)—=12C MKev sa. 5 _[scL M cBIAY HS MC BiAS
2B =12C M KEY SDA 5_|sbA DETECT] HS _SW DET
19 (OOT}—AWR 12C INT L 7l N BYPASY RX BP
10 [TT)—AUD | PHS SW TCH EN . 8_|ENABLE
D __THM
NOSTUFF <| o -
R6880 =
M KEY
100K 1 GND_AUDI O_CODEC 51 52 55 56
i o M KEY
a0z, 402 1 1
R6882
2.2k
GND_AUDI O_CODEC -
56 55 52 51 aow Vaew
M K i i
ORITI CAL e o
6883 M KeY
R6884
0. 1uF
2.2k
o @@L MC e L 1] S MCH RC HSMChH am s
M Key I M Key o
ORITI CAL 1% . vaew
6886 or R6883 L
0. 1UF 402 100K
51 AUD M CINN L ]2 Tiew
< 1] fries
10% 2 402
200
xR XV6880
o °8
56 55 52 51 GND_AUDI O CODEC :%z HS MC LO g s
PORT B RI GHT(BUI LT-1 N M C)
R6850 R6851
100 2.4k
sijLDGIECM(BIAS 2 M@BIAS FILT
1
116w N CRI TI CAL
ML .| cess52
2. 20
20%
2 sy
St
a0
ORITICAL
6850 L6850
o 1o FERR- 1000- GH
51@ALDMCINPR I Bl MCH _F : 2 Bl_MCH 6 55
— RS —am
6851 250
o 10 or R6852
AD M iR e "
51 55
<« I s L6851
200 2 FERR- 1000- GHM
er  R6853 YYm
402 2. 4K BL_MCLOF 1 2 B_MCLO 6 55
0a02

56 55 52 51 GND_AUDI O CODEC

XW6851
sm

19
116w
W

402-1

BI_MC SH ELD

:%z

HP=80HZ

SYNC DATE:O&/ 27/ 2009
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TTILE

AUDI O JACK TRANSLATORS
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8 7

MagSaf e DC Power Jack

CRI TI CAL
J6900 CRITI CAL
780:}2;(5)&73 F6905
6AMP- 24V
C 6 _PP18' DCI N _FUSE 1 =PP18' DCI N_OONN 7
T NL N W DT
O_Z—I M N_NEGCW DTH=0. 20mm
5 VoL TAGES18. 5V 1206-1
0 =PP3V42 G3H ONEWRE B
o
° © ADAPTER SENSE . + C6908
0. 1UF
R6929 SMC BC ACCK_VCC SOLe8S VBAFEAPE ) ?:é?!\ll PLACEMENT NOTE=PLACE NEAR US901
1 2. 0K B 5
51850656 RG?O%E - 402 : =/ 2 402
it R UB900 ¥ wsso1 | =
V- LF N
. ‘ Myeoio 3 L swcocao i
9 @D YS ONEW RE 4l NT

1-Wre Over Vol tage Protection

20
)
gz

3. 425V "G3Hot " Supply

Supply needs to guarantee 3.31V delivered to SMC VRef generator

R6905
PPl N H Pt 1 N 2 PPDCI N G3H OR PBUS R . P3V42G3H BOOST
VN L RE W OTHEO. 3 oTeTRE
5% M N_NECK_W DTH=0. 3 nm
yow Vo TAESTS. 5V
e ° -
6990 * 6994
100F —— VIN BO 0. 22uF
BYPASS=U6990. 6:5:2 MM 25 uU6990 o
e LT3470A oy
SHDN* DFN
Bl AS[ 2
CRITICAL
NCx—NC
FB|L
.
an BB

CRITI CAL

COPHADLOFHE- SM

e

5

P3V42G3H FB

Vout = 1.25V * (1 + Ra / Rb)

—PP3V42_G3H REG .
Vout = 3. 425V
250MA MAX OUTPUT
<Ra
N (Switcher limt)
R6995
348K
1%
iew
WL CRITI CAL
02
2 1 06999
— 2our
<Rb . o
ce
R6996" i
200K
1
iew
VE-LF
w0z,
518- 0359
e BATTERY CONNECTOR
BAT- K24
MRT-TH
P1| O+
P2| O+4%
P3| o2
P4l o4 =SMBUS BATT SCL
Ps| o4& 6 SYS DETECT L
P6 C 6 =SMBUS BATT SDA
p7| o2 ais PPVBAT Gagd COMN 5"6‘;;‘6
P8| o4&
RCLAMP2402B
Po| ol T coos0 6960 2 s
ndl 0. 1UF 1UF
SHLD_PI N| 02 P 38
11 xsr 2 X5R 2
SHLD_PIN| O P 603-1 ®
SHLD_PI N| o2
SHLD_PI N| o2 v v

Bl L

CONNECTOR

51650523
CRITI CAL

J6955
CPB6312- 0101F
F.ST-SM

=
o

74-=PP3V42 G3H BATT R6961

57 42 BTy =SVBUS BATT SOA
57 42 =SVBUS BATT

6 SMCLIDR o 1 2 _swup

TO SMC 3.6 SMC BIL BUTTON L

t

Q955555 ]0

1 6955
6951 0. 001UF

25V 02

SYNC _DATE=07/ 20/ 2009

ISYNC MASTER=K24 M.B
TTILE
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FROM ADAPTER
7 _=PPDCI N S5 CHGR

This node is powered
through body di odes:

Reverse-Current Protection * DCIN through Q7080.

SI%%QDPCRI TI CAL

* PBUS through Q7085,
Charger TOP FETs and
Qros5s.

PPDCI N G3H O? PBUS

M N_LI NE_W DTH=0.
WOTHE 4
5V

Inrush Limter

QTR0 cmmion

— |

ORI TI CAL Thew
ME-LF
D7005 2402

0. 1UF 470K

1A
row
G st
o
b 2

_ [%]
.
cons | | rross

PPDCI N G3H_| NRUSH

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

o

D

CHGR AGATE DI V.

BAT30CWFI LM
SOT- 323

((CHCR _SGATE)

VN LLNS WDTH0. 3 mm
M N_NECK_W DTH=0. 3 nm

R7086"

i R7005 M N_NECK_W DTH=0. 3 mm
CHGR DCIN D R L 2 (CHGR DAL N)
M 1
] ] 2 |> 1/ Tow N CRITI CAL
ACIN pin threshold is 3.2V, +/ - 50nmV Mos” :’,F]E“\év 75 CHGR CSI R P 3 ' R7020
Di vider sets ACIN threshold at 13.55V 402 2'5?,“20
T
i CHGR CSI R N M- LF
I nput inpedance of ~40K neets R7022 = 0612
30MA nax | oad 42
sparkitecture requirements L. 1o
PP5V1 CHGR VDD R7001 & PPDCI N _G3H CHGR
%
NN CTree- 2 AR 2 PP5V1_CHGR VDDP 1 7ow mmwm&s&m CRI TI CAL CRI TI CAL
Valrheess 1 WA WL RE W DTH-0. 2 mm VE-LF VaLTAGE=T8 1 1 1 C7037
5% M NNECK_W DTH=0. 2 mm 402 C7030 C7031
s 7 _=PP3V42 G3H CHGR 1 1w VOLTAGESS. 1V = L 250k 0, 001UF
N 402 C7001 * 1 C7021 T~ 20% —— 20% 109
e = W ‘Emn, | R
'R7010 C7002 * oV R , 25V
30. 1K 1UF X5R X5R
1%’ 10% 1R7002 402 402
0V NO STUFF o o <L
e R 2 100K g S =
WECLF 02 | GND_CHGR AGND 10 =
? ew VDD VDDP i
s
R7000 2402 12 |VHST CRITICAL DG N2 CHGR DCI N CRI Tl CAL _
R7012° 0 D Max Current = 8A
1k dt w0 orRy—SME RESET L 1ANANA 2 CHCR RST L 134SMB_RST_N scaTEl 26| CHOR SGATE e reseutono. 25 20m H Q7030
;8% e rveppei— o ls U7000 searels | oiom acare 1 C7025 9 o RIK03320PB- 01
1/ 16W _ LFPAK SM
Rt Mokt CED—=SMBUS CHGR SDA 10 SN csip| 28| cHerRcsl P — 0, 22UF 1 f = 400 kHz
2 o CHGR VFRQ 4 VFRQ 3 iov
Y=Y oy § 0 SN OIROIN : gv BT CRITICAL TO SYSTEM
© 402
Float CELL for 1S ACIN 3 o Boor| 25| cHGR BOOT 4 %ZI—Q%OSA F7040
CHGR ACI N “ el 22 CHCR UGATE E . . 8AMP- 24V
s ueA 23 PHASE e ETAE 1 2 2 =PPBUS GBH 7
"RAOT5" CHER vavp 7 l,co\,,, ——— T MNE DTS- e mm I HLP4040DZ- SM
1K LGATE[ 21 CHGR LGATE SW TOH_NODE=TRUE 1206
1% CHGR VNEG 8 |VNEG GATE_NCOE-TRUE DI DT=TRUE NO STUEE
il 'R7015 78 CHGR CSO P 18 |csop BGATE[ 16 CHGR BGATE 1
02, 220K 4o CHOR CSO N 17 |cson 20wV AV 9 CHGR_AMON o R7039
fiow "% SoVIv BIVON 15 CHER BVON oo 1,13"&:% PPVBAT G3H CHGR REG
M- LF = -
'R7011  C7050 g2 (g acodii | omAC oy N s e
9. 31K = VOLTAGE=
I
8 o . i ¢ ]
:\./EZLF 402 2 q 35352929 CRITI CAL ?;E:;PMSE RC
H Q7035
4 I RIKO305DPB NO STUEF CRI TI CAL
— LFPAK- HE 1 C7039 R7050 1 Q7055
L 470pF 0,01 = SI 7137DP
_ 1% w so8 TAQ FROM BATTERY
2 Cerm 05121
XWZ 000 | 402 2 PPVBAT G3H CHGR R 12
70 s o | RNREWeTE Y Sl HmAl G Cou o
L 8o (@D . e i I R
PLACE NEAR=U7000. 29: 1 - VALTAGE=.
PLACE_NEAR=U7000. 22: 1 < O—
.
R7051 CHGR RP
{(CHR CSO B) 22 AN R CORE
R7052 CHGR R N
(CHGR CSO N 0 AAN\A SR CSORY
(PPVBAT_G3H_CHGR R) (PPVBAT_G3H_CHGR R)
(CHGR BGATE)
B 7011 * 1 C7000 C7005 * C7026 *
. 87(%5; % (?1UF L L1 0. 220 —— 0. 0010F —— * R7051 HAS 2. 20HV TO COMPENSATE UNVALANCED VOLTAGE
T, i Y 107 0, EN DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
2 Xxsr cErRM 2 X5R X5R CERM — _
202 202 202-1 503 . o 202
= M N_LI NE_W DTH=0. 2 nm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=0V
NC MASTER=T27 M.B SYNC _DATE=07/ 29/ 20094
ymia
PBus Supply & Battery Char ger
T
051 8563
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= * +
VOoUT (2 RA / RB) 2 VOUT = (2 * RC/ RD) + 2
<RA> <RB> <RD> <RC>
e e e e e oo o oo oo R7267 R7268 R7269 R7270 e
ROUTI NG NOTE: ' 203 le.ﬂ;‘; OK ZlLﬂ(/)K ZlLﬂ(/)K (150./49K 204 , ROUTING NOTE: '
| Place XW203 by Pinl OF L7260. ' o refy refy by by v Pl ace XWr204 by Pin 2 of L7220. !
R N N i 02 ) 02 , 02 ) 02 ) 3vas5_\FB_R7270 LS R
s
GND_5V3V3S5_SGND
e e e e e e oo oo oo
XWZ 205 , ROUTI NG NOTE: '
sm I Pl ace XW205 by C7252. '
o =P5V3V3 REG EN 2 S - - - - - e e
=PPVI N_S3_5VS3
507 o
"rouming NoTE R7273 .
! ! XWr202 1 C7272 100K
1Pl ace XW202 by C7292. 1UF 1/ 16w
| SM %g% ME-LF
Lz 54 2 2% 0z :
603-1
s 7 =PPVI N_S3_5VS3 SV2Vass REG
svss 3vass veer =PPVI N_S5_3V3S5
CRI TI CAL 1 C7270 ! ? CRI TI CAL
1 §7285 17280 1 ge2s8t W 1 c7241 1c7240 : C7242
gg% = 3oV ozrem 3P 1C7271 o 2 S65M %ulgf 2L Sour 0. 02700 lgé%OOIUF
2 16v 2 1 | T  20%
: G & 5. b c7260 | 220 y 2 : - &
0. 1UF 16¢ 1dg, L 5651 A oz
o o T cAL Dso2 2 L% KI PSEL =
o 16V 402 R7220 -
260 t X35 4ToNSEL C7220 1% e
= S| S424DN G )| 4 CRI TI CAL ‘ 02 SUIWIELE 0. 1UR - er D1 20 =
) PYRPIC 1212 6- SM — I e vesTL VBST2(® s 1 S b - KO384DPA
I wseocivonso L o u7200 10 b T s 1 la WPAK
WIS, 2 &FN WO, 2 POT=TRE CRITI CAL
O DT=TRUE o S1/ D2 7 —_
L7260 ! oo voss L 20, |4 8 LL2|tt avass 11 e 7 L7220 PWM FREQ = 375 KHZ
_ Gt el N Y - q rvL2] 22 svessora NN oo 5 Ay
MAX CURRENT = 13.3A . 2 5 o |ein J LYY Lz MAX CURRENT = 9. 1A
PWV FREQ = 300 KHZ CRI TI CAL ’ G5 Zvor F Ve[l svassvee H
=PP5V_S3_REG T ! ° sv.Ss vie AVFB1 VFB2|® 3vsss vre S2 4. %LLTQOCQL
— ) =PP3V3_S5_REG
! CRI Tl CAL 5V _S3 ENTRI P YENTRI PL ENTRI P2|°%___3v3ss ENTRIP ™| S| © PCMC063T- SM E— 7
—
C7293 C7290 s Foon E_‘"L o s C7250
1 1 1 4 1 1
7291 - 4 7251
—L g 0010F  — JouF .| G722 K-12128 _—| py— N R7271 PGOCD| 22 7273 R7272 -l GF22 — 10UF s (677020?8':
. 4L 2 B S - 0.0 | I SR 2 Sl T®
402 603 DLA-SM 3|21 yiew END THF:‘ PAD 2 égéuv il BLA-SM 603 2 EE;‘M
CRI TI CAL o " A a 835 of
5o GND 5V3V3S5_SG\D %z_l -l—
VOLTAGE-0V
M NCEGOW BTHEG. 3 W XV\TSM201
Qr221 PLACE_NBAR=U7200. 25: 1 MV
SSMBNL5FEAPE P5V3V3_PGOCD
SOT563 F - - - - - - - - - - - - - - - -SS- e e e e - o
' ROUTI NG NOTE: 1
65 SPOVSS ENL Qr221 1 Place XW201 between Pin 15 and Pin 25 of U7200. :
SSVBN15FEAPE N
- SOT563

=P3V3S5_EN L

SEPERATED MASTER PGOCD FOR BOTH 5V AND 3V3.

MASTER=K24 M.B

SYNC _DATE=07/ 20/ 200!

I SYNC

TTILE

5V/ 3. 3V SUPPLY

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE COVPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

I NC.

T O
051- 8563
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; =PPVI N_S3_DDRREG

1 CRI Tl CAL 1 CRI Tl CAL c7332 |: ©7333
C7330 Cr331 * :
= 394F- 0. 0270HM f_: 39UF-0.02700M —— 1UF —— 0, 001UF
2 Y 2 \ 25V 50V
T A% A% e, |P%
. =ppsv_s3 porREG  R7305 =
LAAA 2 PP5V_S3 DDRREG V5FI LT
oM MOLRHVE& W BFFES: 7 .
MoLF R7310 §
, =PP3V3_S3_PDCl SENS 1/16W CRI Tl CAL
C7300: C7305: Vaoh, 330
R7380* 4.7 = 1 — 8 3 Q S| S424DN
100K 18V 5 w0V, PWRPK- 1212- 8- SM
X5R X5R V5I'N V5FI LT VLDA N
1718w 805 402-1
M- LF
402, £ 6 |cowp — VDDGSNS|_8 DDRREG VDDQSNS CE|7T3I3C6L
o 0> :DDR\IéETé EH 10 |s3 VTT Enabl e FOE-4 . OUH 13A- 5. 6MOHM —PPDDR_S3_REG .
o > =DDR 11]s5  VDDQ VITREF Enabl e vestl 22 DDRREG VBST LYYz [Vout = 1.501V / 1.352V
< DORREG_PGOCD 13 peooo vooo e Ur300 A T S PONBOGST- S CRI TI CAL 19A MAX QUTPUT
+ _=PPVTT_S3_DDR BUE LomA max | oad TPS51116 21 LmRREGsziL?LVH .|*C7340 1 C7346
—PPVTT | 5 |VTTREF QPN DI DT=TRUE ——330UF —— Q;,001UF | f = 400 kHz
. = SO_DDR_LDO —T~ 20% 10%
Vout = VDDQSNS/ 2 24 It SYM (2 OF 2) wlz0  DDRREG L 2 0% 2 PV
Vout = VTTREF BIBHEREE=TRE Q7335 CASE- B2- SM 402
XV\FS'\%GO DRVL| 19 DI?FRRE _DRVL g\!\gﬁl%ggN CRI Tl CAL C7345 PLACE_NEAR=L7330. 2: 1 MV
DDR - C73411, 1 2
PEAC@NEZAR—W%ORE? \n/mTTSNS TSNS e REG CS CRITI CAL 3300F —— 10%%__ XWF 345
- | = L1 7 Inoo 278V 5 6.3V , sM
augy| g Sorat S p—— e il i
228 —— —— 22UF VITGND _THRM PAD G\D PGND_CS G\D PLACE_NEARFQ7335. 1: 1 mm
or S 2 2 S5k ceRM . R E E XW7'335 L
o o DDRREG CSGND 1 ;:5 2
TR ‘Rr320 |1 7320
= 1% ——0. 001UF
1/16W o Y
0C3333EL)J9 1 PLACE_NEAR=U7300.3:1 mmg__ L &8 2 | PLACE_NEAR=U7300.25:1 mm ( DDRREG FB) <Ra> LVDDR3: YES
’ ;‘ngﬂ;_ S Vout = 0. 75V * ( 1+ Ra/ Req) LVDDR3: YES LVDDR3: YES
X5R 1 1
02 =0: = R7322 R7321
X SEL_1V5=0: Req Rb <Rc>! 75K 18. 7K
SEL_1V5=1: Req = Rb || Rc iew 116w <Rb>
L4062 V05
Loy
e m LVDDR3: YES DDRREG P1V5_L
322
ssnngst Dl3
=
H
H
S[z
( GND_DDRREG_SGN\D)
Use LVDDR3 for 1.5V/1.35V support or LVDDR3_NOT for fixed 1.5V operation.
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
11450331 1 | RES, 15K, 1% 1/ 16W MF- LF, 0402 R7321 LVDDR3: NO
SYNC_VASTER=T127 M.B SYNC_DATE=08/ 06/ 2009
mins
1.5Vv/ 1. 35V LVDDR3 Supply
”
d} Appl e I nc. | 051-8563 | D
<] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
FHEPRN AN | L%E%’V&‘ERPSERE%%T“E InC
e PSEaEdR ACRERS T8 THE FOLLOW NG .
NOTE: DONT SYNC THI S PAGE FROM T27. C7330 AND C7331 IS CHANGED TO OSCON CAPS || TO NAINTAIN TH S DOCUVENT | N CONFI DENCE 73 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO R St WHOLE OR
VAL mars meseren s EPTITTE0 OF 80
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. _=PP5V_S0_CPU | WP 17 =PPVI N S5_CPU | WP
CRI TI CAL CRI TI CAL
C7419
L 2 PP5V_ SO | M/P6 VDD E . ggh‘“lzog . ggt,‘lll:]'? i §7418 1 o ooiF
SO WEE VDD il i 10%
R7412 1 1CU7F426 M N NERV DTH=0. 2w DPRSLPVR DPRSTP* PSI * OPERATI ON MODE D CRI Tl CAL ’“‘ég/ﬂ T ég\;ﬂ p— 4 R ceRm PV FREQ = 300 KHZ
402 o
&0 - & 1 C7435 H Qr409 R B s BRrlsy 2| &% " MAX CURRENT — 65. 2A
aow 2| R fg-a/]UF 0 1 1 2- PHASE CCM or 4 | . KO365DPA- 0 - . D
> 10V WWPAK
402 2 égg 0 1 0 1 LOAD LINE SLOPE = -2.1 W/ A
o s=PPVIN_S5_CPU | WP 1 > PPVIN S5 | WP6_VI N 1-PHASE co A1
A% BNLIRE W DIFED 25 M 1 = L7400
R7420 .| C7496 VATARENMZ6V = 1 0 1 1- PHASE DCM 13 0. 36UH 26A- 1. 05MOHM
10 J wor-rie (1 MWP6_PHASEL) i R =PPVCORE_SO_CPU_REG
10 10% Y 7Y 7
/16w o Ly 1 0 0 1- PHASE DCM MPCG1040- SM
ot AR CRI Tl CAL
72 13 PM_DPRSLPVR 0: 5| PLACE_NEAR=L7400. 2: 1MM
= VATAERAY, : 1o
M NCNEGKW DTH0. 3 M L AN/ 2 LM/ BOOT1 R N CRI Tl CAL PLACE*NEAETAU:OO’ L 5y s C7420
, =PP3V3_S0_I M\WP IAAAZ PP3V3_S0_| MVPS_3V3 401 1% XW411 0. 001UF
C7430 oo KO208DPA —
R7421 10F f ‘R7447 = WPAK XWF410 N
a0z
10 io% 2. 0K
1ew ok 5%
VLR 402 2 Haew I MVP_VSUML —
s _GND | WR6 SGAD o 2402 20 |2 |a ]
CPUNTC.YES  CPU_NTC: YES VIN VDb PveC i g?j;s
R7427 R7426 o or=TrE o I 1
4. 02K 470K T 72 10 CPU VI D<6> - 43 Ivi o6 RTICAL BoOT1| 3% &1 | MWP6 BOOT1 — ;:3 (THI'S NET SHOULD CONNECT =
%Zn?f‘é" 445 CRITI CAL 0 CPU VI D<55. >—2iuos  LUSG soora2 w iwes soor2 : o TO U7400.33 WTH M N LOOP AREA) . s e
402 72 10 CPU_VI D<4> -t VI D4 oo = VVYV 11
N
¢—LANN 2 1 2 12 10 CPU_VI D<3> o 0 s UGATEL 5 61 | MVP6 UGATEL R7400 C7403
1 ->
R744 39 g 10K 22UF
CPU_NTC: YES 299 5w cRuviDe -V 02 @ pHasel[3! 61 | WP6 PHASEL B ow i
7410 ERT- 30BvAT4d § s 72 10 CPU VI D<1> - Vi o1 5 ity o
0. 01uF ]nfrfi";v 72 10 CPU_VI D<0> - 37 Ivipo 3 LGATEL|32 &1 | WP6 LGATEL 402 o=
0% LMP6 NTC R 2402 @ panor| 22 ( GND) (KEEP THI S NET AS SHORT AS POSSI BLE)
CERM 72 13 o CPU DPRSTP L S DPRSTP* _
o | \P_DPRSLPVR - 24 61 | MP6 | SENL (1 MVPG_I SENL)
1|2 2 - [DPRSLPVR | SEN1 61 C
1 o - CPUPSI L - P!
R7406 ., QLS | NN - MN ueaTE a1 | VDG UGATEZ o 7 =PPVI N_S5_CPU_I WP
CPU_NTC: YES 0 B h 2 0
S -] Prase2l®? e | MVP6 PHASED CRI Tl CAL CRITICAL | CRITICAL 7411 7422
CPU_PROCHOT_L 362 ) (NO) oLk En LGATEZ| 20 o1 | MVP6 LGATE2 %402 5 .| Cr401 .| C7408 | 1k ‘| 0.001UF
w0 FROM SV 39 [Ty LM/ VR ON - VRN 20 (GND) (KEEP TH' S NET AS SHORT AS POSS| BLE) RIKO365DPA- 02 ?&UF p— ?&UF p— 244 * R7401
PGND2
1] 2 24 L L) g Lh *_{Pcooo WPAK |_D BAy- TANT By TANT 2 3051 2 oy ?%GSK
5 - CASE- D2E- SM CASE- D2E- SM
1 R7408 LM/P6 VR TT o VRTT | SEN2| 2361 | MVP6 | SEN2 4 K iiew
C7405 bhiine | MVP6_NTC S _InTC J_ o 402
0. 015uF 1% 19 61 | MVP6_VSUM ] =
10% it 1 | WP6 SOFT 7 |sorr Vsu <
10 e OCSET|®__s1 | MVP6_OCSET o L7401
202 LAAAZ 61 | MVP6_RBI AS 4 |rel AS val® e | MWP6 VO NO STUFF N 4 0. 36UH 26A- 1. 05MOHM < C7423
DROOP| 16 a1 | MV/P6_DROCP C7416 J_ J— (1 WP6_PHASE2) 1YY Y 2 | 0.0010F
o1 | MP6 VDI FF 13 VoI FF 0. 001UF N MPOGL040- SM 0V
PLACE_NEAR=L7401. 2: 1MM CERM
C7406 oFe e L M/PS DFD AN sov 5 CRI TI CAL B o
0. 001UF - : s LIA/BG_EB2 =2 ez 1 cerm 152
169 o | WP6 FB 1 | VeEN R7418 R7417 1 C7429 402 CRI Tl CAL PLACE_NEAR=L7401. 1: 1M
50V M =
. axm R7413 61 | MWP6_COMP 10 |cove RTNLS. ; i ?ﬁSiK - iﬁopp ' R7416 Q7403 i 2 XWr413
R7409 " o1 LM/P6 VW 5 Jww e e 2 sov 13. 7K RIK0208DPA 56 | WP_VCR
g W ¢MPS VDIFE RC ifiew . o Viow WA XWr412
1/ 16w - 25 2
jrstis a02 Ne Z 3 202 | MWVP_VSUMR
, 402 ! R7411 oo T E| c7431 |2 (1 WPs_VO) ?
255 o] 0.001UF [
o e I : ! R7430 4 L IAANL2 1]
, p T =] S5 o= 2. 61K )
1 2 1% ® ®
(1 WPs_FB) o _GND I M/PG_SGAD I Viow (THI'S NET SHOULD CONNECT R7405 C7404 B
VALTAGE=0V C7432 6" TO U7400.29 W TH M N LOOP AREA) EOK 0. 220F
0. 001UF .| Cr434 || C7428 1 R7415 % MP6 VO R 1/ 16w 10%
.| Cr414 0% 0. 033UF 0. 22UF 11K ¢ WWP6 VOR V- LF ey
470PF Lwpe Cerm == iy = i § . R 402 205
pu— 3 | s o[ e Liew ' R7443
Cerm 402 CRITI CAL 3, 65K
2 402 2
R7431 19
! 2%?)2&3 1 Cr407 ' R7410 e § 10KOHM 5% i
¢ M/P6_COVP RC —_— % 1 9,001UF 6. 81K mj| 0505, LF (I WP6_I SEN2) 2 402
GERM —— 50V 1% C7433
7| a0z R frents 0. 001UF 2
' R7414 2 402 , 402 sov ERT- J1VR103J (1 MVP6_VSUM
97. 6K Cerm
%Z’sz 0% (1 MVP6_VO)
SR
2 42 (1 MVP6_COMP)
R1100/ R1101 **ON THE CPU PAGE** PROTECT THE I MWP6 | F THE CPU IS NOT | NSTALLED _—
PLACE_NEAR=U7400. 21: 1 My 1 2
NOTE 1: C7432,C7433 = 27.4 OHM FOR VALI DATI NG CPU ONLY.
z C7421 '‘R7423 |' R7422
ov T400 [g 0. 22uF 10 10
XWP oot 10 10
s T oW i
1 M , 402 , 402
CPU_VCCSENSE P 10 72 M N_LI NE_W DTH M N_NECK_W DTH
1 CPU VCCSENSE N 10 72 o | MVP6_OCSET 0.25 MM 0.20 WM A
= .. | MVP6_VSUM 0.25 MM 0.20 MM D]
.. GND_I WP6_SGND 0.50 v 0.20 W ]
o | MVP6_VO 0.25 MM 0.20 MV
| WP6 CPU VCORE REGULATOR e =
| M\VP6_DFB . 2! 0.20 W
™ M/Pgis(]:T g 22 m 0.20 W p— A
4 VPG RBIAS o. e o. 50 W <3 ISYNC MASTER=K24_M.B SYNC_DATE=07/ 20/ 2009
61 - - - : TTTLE
M N_LI NE_W DTH M N_NECK_W DTH M N_LI NE_W DTH M N_NECK_W DTH ot WP6_VDI FF 0.25 W 0.20 Wi 4 | M\WVP6 CPU VCore Regul at or
o | MVP6_PHASE1L 1.5 W 0.25 W a o | MVP6_PHASE2 0.25 W 0.25 W ) ol MWP6_FB2 0.25 MM 0.20 MM D | oiv g cRterzay
o | MVP6_BOOT1 0.25 W 0.25 MW a « | MVP6_BOOT2 0.25 MW 0.20 MM D] . | MVPG6_FB 0.25 MW 0.20 MM A 051- 8563
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 | WP6_LGATEL 1.5 W 0.25 MM D] o | MVP6_LGATE2 0.25 WM 0.25 WM D] o MVPE6_VW 0.25 WM 0.20 v D | <) A. 13.0
o MP6_I SENL 0.25 M 0.20 MM A o | MVPG_| SEN2 0.25 MM 0.20 MM Y| NOTI CE OF PROPRI ETARY PROPERTY:
o | MVP6_RTN 0.25 WM 0.20 MM A %E?EE&»;BZ L&gvﬁ?ﬁ&%&f&éﬁ%&? INC.
o WP6_VSEN 0.25 MV 0.20 Mv Ve | | TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 74 OF 109
|1 NOT TO REPRODUCE CR OOPY I 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_NCPCORE
, =PP5V_SO_MCPREG
R756O CRITICAL | CRITICAL | ORI TI CAL
PPSV_S0 MCPREG VDD MCPOORESO _BOOT R C75401. C7541%. C7560%. |* /561 |1 C7563
s i R | WT ot T il T T, T
R7561') |:c7550 L1502 7565 crsea - ] “SP%DZE%TCASE BES | SRR o0 T 02
—— I ! e
13 —}F T 2 igg Hiow BT CRI TI CAL 1
N{:Abg 2% }24) 4 1603 CERM K85 |_D 560 =
U7C§N00 = | 4f Qi %7K0365DPA- 02
MCPCORESO_RBI AS 1 |rei As & Vi N 14 S RIS RlE — VPAK CRI Tl CAL
MCPCORESO_SOFT 2 |SoFT ©  ucaTel 18 MOPCORESO UGATE CRLTI CAL R7325
R7593 NO STUFF Y N_LINE L7560 o 3/9 e
+ coomMCPCORESO_| MON VYV MCPCORESO_I MON_R 28imy O soor A7 MOPCORESO BOOT M ket le—sl 0. 56U 31A o =PPVCPCORE_SO_REG
o e MCPCORESO_PGOCD silpeop D CPCOR 1 2 PPNCPOORE SO R 14AA 2 MAX CURRENT: 30.4A
D MCP_VI D<0> R/590 0 LAAA 2 MCP_VI DO_REG 24 |\ po - R FDU1040D- SM NEER: 3 4 CRITICAL | (Q7560 Limt)
1 oy MCP_VI D<1> R/591 © LAANZ o ISW WL 492 MCP_VI D1_REG 25 i b1 1C7566 | ,|t1C7565 |f = 300 kHz
i —MB_VI D<2> R 7222 0 L AANZ o1 row w07 MCP_V) D2 _REG 26z CRITI CAL I TI CAL — 10UF —=2/,0UF
- MCP VI D<3> R7594 0 . ; 5% ITT6W M- LF 207 MCP_VI D3_REG 27l s CRITI CA 8 3%
™ N\ ~—s5 T TeW W TF 407 22 e %7565 %85 IANT oo
os [rm=MCPCORESO_EN NCX e lvr on K0208DPA CRI TI CAL
« » _=PPNCPCORE_SO_REG MCPCORESO_FDE 30|aF en LeaTel 21 MCPCORESO L GATE C7567 1 C75681. |1C7569
T2 e R WRIES: foye L 2700F —= —L ¢ 0010F
IR7563 MCPCORESQ, VSEN 8 |VSEN E%ﬁ%ﬁ- X gz m%\?“ 2 2 égg
100 MCPCORESO RTN o lrrn 6 case. BE S 4
i MCPCORESOL W abw
. MCPCORESO VSEN P 1R72506(25 (MCPCORESD_VSEN) vd 12 « MOPCORESO_VO (MCPCORESO_VO)
o KN MCPCORESO| COVP 5 oo ocse| 3 ET jS
ERY 17570 - R
::g HOLUF MCPCORESO| FB 6|rs 1 spl 13 MCPCORESO_| SP 1%
R768 | 425{) MCPCORESO| VDI FE 7lvor e R A — Mios" C75731
2 MCPCORESO_VSEN N1 2 | cow| 10 MCPCORESO_| COVP 47'38'3:7’:_
5
oo 14“13%@ 1( MCPCORESQ_RTN) 1 . UP%ZZF Zem \;ss TeR P20 iy 2 R71g(90 - © s R
: 0, 1 N - @ 1 2 8 wE
R7571 R7§570€K ] }SUZ:G Je UP%Z_SF (NCPCORESO_L SN) 1\% ]
%1Ew %/{:_1%\7\7 T z 2’ 0% T, 2’ ho5"
2 ab%, o5 o 5 'R7575 75751
22. 1K 47PF
%’mw & T
(MCPCORESO VWY XW561 NP Ry 2
GND_MCPCORESO_AGND 1 2 (MCPCORFSQO_| CQVP)
Cr75791 'R7576 @ENEE&_CW BHES S T PLACE_NEAR=U7500 @‘lwm -
crsgo OB E T = =
16
330PF e Lt
Y
R7577 S Gra81
1 430K, McPooreS6 cove ¢ 1 J|2 (MCPCORESO_COVP)
8 %
ot %Fgm VI D<3: 0> | VOLTAGE
(MCPCORESQO_FB) 1100 0. 9750V
R72578 91:;050%% 1101 0. 9625V
1, 19/? 2 _MCPCORESO_VDIE C 1 |L/2 (MCPCORESQ_ VDI EE) 1110 0. 9500V
M:_lg}é" R7579 %%\a 1111 0. 9375V
40 3. 01K
L 0000 0. 9250V
i 0001 0. 9125V -
° 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 MASTER=T27 M.B SYNC DATE*OS’ 18, 2009
1011 0. 7875V MCP VCor e Regul at or
d} Appl e I nc.
NOTI CE OF PROPRI ETARY PROPERTY:
EE AT T e
K6 NOTES : XOR AND | NVERTER | S REMOVED, CANNOT SYNC THI S PAGE FROM T27 | TO MAINTAIN TH S DOCUVENT | N GONEI DENGE 75 OF 109
Il NOT TO REPRODUCE OR COPY I T
VAL mans resaven AR R PART 62 OF 80
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K6 NOTES

=PP5V_SO_CPUVTTSO

7 _=PPVIN _SO_CPUVTTSO

CPUVTIT PONER SUPPLY

=PPCPUVTT_SO_REG

RITICAL
1C7630 1 C7695 . C7696
68UF e O.ZOU‘inLF
2 v 20 2V
POLY- TANT 2 xR CERM
o o051 a0z ~
J_ ] g 6 2 0
= - KO384DPA
- G| WPAK
s D2 7
@ | 2. 2UH 8. 0A
=
N W_CRI TI CAL
s2)
RZS;O * o <| v PCVBO65T- SM
: _ PP5V SO CPUVITSO VSEILT =
WAL WOTH-0. 6 mm R7603" 2
w M NCNEGCW DTH-0. 2
e VaLTAGESY E A 226K ]
e C7601 N C7604 1% &
1E —— .7 wiow
0w —— V5FI LT V5DRV T o s 1 5 | cess
2 1
W o b xwoos] § ——
U7600 R7680 Cqo83 =od T | Ly
TPSSLIYRGVSQFNLS 1 2 CPUVTTSO_VBST R 1]|L2 X el c03
&N M N_NECK_W DTFH=0. 17 mm | 2 CRITI CAL
65 E =CP! SO _EN 1|[EN_PSV T 2 CPUVTTSO _TON 5% M N_LI NE_W DTH=0. 6 nm 9
i 1716w D oTRE 10% C7660
VE-LF 16V
o5 (OOT}—CPUNTTSO P «[PGoD VBST] 1t covTTSO vest o xR é 330UF
W ALLINE W OTFo. GV 01 OT=TRE 02 2 B
(=PPCPINTT_SO_REG) 3 [vouT 13 M S IBGC VL BTHED, SMM g X
ATE R TRE WNLTRE W DT oY SERE ¢ AT
CPWTTSO VFB s |VFB LL| a2 CPUVTTSO_LL M N NEGCWOTHEO, 2W 2
S TCH NCOE=TRE LR WO oW SoE %
CPUVTTSO_TRIP. u|TRIP DRVL| o CPUVTTSO DRVL M ST, 2w CPUVTTSO_VSNS °
ATE MR TRE WL WOTRo oW BIOTTRE
N NECK W DTH-0. 20 -
G\D THRM PAD PGND M AN W X NO STURF 3
) i N R7670 cre70 1| B
8. 45K 1
R7604 5. 10008 —
J View o
5.2 NF-LF R 2
Tiew XW 600 , 402 o
et 0 <Ra>
L 2 LGND).
PLACE_NEAR=U7600. 15: 1MV
PLACE_NEAR=U7600. 7: 1MV Zizl
04
V1w
it
<Rb>

G\D_CPUVTTSO_SGND

M N_LINE W DTH=0. 6 mm
M N_NEGC W DTH0. 2
VOLTAGE=0V

(CPUNTTSO_VEB)

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

CPUVTTSO_VOUT

(=PPCPLNTT_SO_REG)

N C7661
0. 001UF
20
-1 50V
2| %S
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

SYNC _DATE=07/ 20/ 200!

ISYNC MASTER=K24 M.B
TTILE

CPU VTT(1.05V) SUPPLY

(ﬁ} 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, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

T O
051- 8563

A 13.0

76 OF 109
63 OF 80
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(This may be required to use BCVMb7765)
CRI Tl CAL BCVB7765
, =PP3V3_ENET_P1V2ENET 3%786’\" R7730
o 2. 7009724 _pprve ENET REG | 1 % 2 PP3V3 ENET PLY VDD
BCVB764M | ' Vout = 1.2V i VRRE BasE=Thue PLACE_NEARSL7T3S. 2:2 mm —PP1V2 ENET PHY REG ,
z Max Current = 0.7A = BCMB7765 SR VDD - PLACEHOLDER!
s PLACE NEARLLT720. 2. 1 BCVB7765 R BCMB67765
Ur720 —NEAR XV 1| F = 1. 7TMHZ R7731 BCNG R7735
ST1S12GI2R N PP3V3 ENET_PHY VDDP NN 2
- 1 - W W 9 o
o > =P1V2ENET_EN EN 1% NECKZW,DTH=0. 2 m 118w mm
] s s 247 _=PP3V3_ENET_PHY 2 PP AReEs w VLR A
PLACEiNEAR=U787éK/.B47éZ m FB/ VO BCVG764M 402 — TP _BCMB7765_SR VDDP 402 BCV67765_SR_VFB "
C7720 1 8 1Cr721 BCMVB7765 BCMVB7765 BCVB7765
22UF - pu— %)%UF C7730¢1 1C773 1C7736
29T N S % 4. 7UF —L 0 1UF 0 L 0. 1UF
Cihw 2 P1V2ENET FB S5 623% 00 623% 00
805 CERM 2 2 CeRM X5R 2 2 CERM
603 402 603 402
35352769 1 1
MCPPLL_R: REG
, =PP1V05_S0_MCP PLL_UF R R7g45
1 2
5%
1/16W
Yo" =PP1V05_SO_MCP PLL_OR
» _=PP3V3_S0_P1V5S0 BYPASS=U7710. 1: 9: 2 MM
CRI Tl CAL
1 C7710
2oL CRLTI CAL
2| e L7710
805 2. 2UH 3. 25A —pPpP1V! REG ,
= P1V5S0_SW 1 2 _
] N DIEE: 2 I HLP1616BZ- SM Vout = 1.508V
u7710 ek e | 'R7711 | MAX CURRENT = 1.5A
| SL8009B Crril 100K
47RE —— < 19 f = 1.6eMiZ
P1V5S0_EN 2 - 8 CE%/(I 2] §
o mD—= EN CRI TI CAL L 5 5402 CRI Tl CAL .
= e PLV5S0_PGOCD 3lor veel® P1V5SO_FB <Ra>  |» G715 BOMOPTI ONs:
— %% MCPPLL_R LDO - _1.05V SO_USED FOR MCP PLL LDO PO/ER.
sk p Rsi |5 R7712 |7 & MCPPLL_LDO - STUFFS U7740 AND RELATED Cl RCUI TRY.
GND_THRM PAD 113K 805 TO USE U7740, MCPPLL_R: LDO AND MCPPLL_LDO MUST BE ACTI VE.
= o T TO USE 1. 05V SO, MCPPLL_R REG MUST BE ACTI VE, MCPPLL_LDO CAN BE ACTIVE, MCPPLL_R: LDO MUST BE | NACTI VE.
L 402"
<Rb>
Vout = 0.8V * (1 + Ra/ Rb) L
;. =PP3V3_S5_P0OV9S5 BYPASS=U7750. 1: 9: 2 MM
CRI TI CAL
. | C7750
1.8V SO Swi t cher T cRTLOA
. 3%, L7750
9 2. 2UH 3. 25A =PPOV9_S5_REG,
=PP1V8_S0_REG ; 1 = POVIS5_SW 1 2 Vout = 0.902V
_ N D "% mm | HLP1616BZ- SM _
 _pP3Va S0 P1VBSO Vout = 1.8V U7750 %&g@u@ cr7e1 .| 'R7751 | MAX CURRENT = 1.5A
MAX CURRENT = 0. 3A 1 SL8009E 47PE —L £ 25.5K f = 1.6M1Z
CRI Tl CAL — YT S 116w
C7760 : J CRI Tl CAL 7760 F = 1M1z - > =POVOS5_EN 2 CRITICAL | ls %\g’,, 2| AR . %R%I%’%%AL
10yF —— I 10UH- 0. 55A- 330MOHM 5 . <Ra> _I" 54
Gé‘:’: " u7760 PCAAO31B- SM 1C7762 o POVIS5_PGOOD POR VFB| POVOS5_FB =
603 —— 10uF 4| 5 2 CERM
e s TR O o Tt 'R7752 | °®
o —=P1V8S0_EN 3lEN S\ 503 = e %’%S\,Iv( SYN(‘TI IIVLAESTER&T27 M.B SYNC DATE=09/ 30/ 200
aND B M sc Power Supplies
<Rb> aem ey "
051-8563 | D
Vout = 0.8V * (1 + Ra/ Rb) d} Appl e Inc.
1 = o A 13.0
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8

7

5

4

3

2

S5 Rai l

Enabl es & PGOOD

Power

Cont r ol

Si gnal s

o rm—POVIS5_PGOOD

NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .

PM W AN EN L o 2

w7 _=PP3V42_ G3H PWRCTL State SMC_PM G2_ENABLE J PM SLP_S4_L § PM SLP_S3_L
e e e
Run ( S0) 1 1 1
038149 1 -| CRITICAL Sl eep (S3) 1 1 0
L luFE ——
29T VoD Soft-Off (S5) 1 0 0
o 840
SLHAPO12 Battery Of (G3Hot) 0 0 0
“ —p5Vv3V3 REG EN __ TDFEN Internal pull-ups 100K +/- 20%
5 5 T SMC PM_](EZLEEN l 2 !‘I\PID)A |‘> OUT_A*|4 P3V3S5 EN L = =P3V3S5_EN L 50
. PPaV3 S5 o rds POVOSs EN — =POVOS5 EN e
Threshol d: ?? o7/
DLY > 10 ns 5
S5PGOD DLY 7
LR .
T WLAN Enabl e Gener ati on
402
TWLAN' = ("S3" && "AP_PWR EN' && ("AC' || "S0"))

65 40 39 18 6

69 65 39 18 6

| SL6259 Fr equency

VFRQ SLPS4&VFRQ SLPS3&VFRQ HI GH

=PP3V42 G3H CHGR

58 7

Sel ect

CHGR VFRO oo 5

SO Rai l

PGOCD Circuitry

R7861*
10K
5%
1/ 16W
- LF
402,
VFRQ SLPS4  \/rpoy sLPS4&VFRQ SLPS3
R7§64 860
PMSLP S4 L 1 2 ssngzlst pls VFRQ LOW
5% SOD- VESM HF | IR7860
e K 10K
402 == AT
VFRQ SLPS3 o il
R7863 Mo o
PMSLP S3 L 1,2, 2 | CHGR VFRO GATE

Pull-up is with power FET.
; =PP3V3_SO0_PWRCTL
- ssvena LR | . S
S3 Rail Enabl es B |1 R7820"
[ 10K
- 5%
. =PP3V42_G3H PWRCTL 2[5ty PGOCD (I SL Ver si on) oy
2
R786183K2 = o AP _PAR_EN AC RS0 L » mm_P5V3V3_PGOOD —
1118 97890 ol slo, 891 o T oAl o > PLV5S0_PGOOD —
Wk SSMBN15FEAPE VBN15FEAPE o ESO_P _
1 sors63 | Kh | SoT563 | ~| SOPGOOD_I SL =1
oS3 EN L — =P5VS3 EN L oD = — = — VDO VDDA 6 TSO_P! — 4
891 D3 1%%75?1%# s[c*sl; s *g2 U7%70 PLLLDO P — |
sV SLEPE |E - & 068UF w50 s (rmy—SMC_ADAPTER EN | R e
sots63 | Kk 17 8% 0676 _PP3V3_ SO 3 lvavon UL e NO _STUFF
H ? g + o s PP1V5_SO 5 Jvanon o= R7872
s G* 5 PM SLP S3 L e 76 _PP1VO5_ SO 6 |vanon RST*[8 SOPGOOD RST L 1,\/\/\/2 ALI\I/_WEYBS PWRGD 24 39
iR o0 65 39 10 6 v > BASESTRUE (0D
* = w Wor st - Case Threshol ds: GND_THRM PAD 1/ Tew
wwwwogm PMSLP S4 L 4 | VDD: 59140V 3 o] 35352718 VO
= R7§12 V2MON: 3. 000V
1 2 P3V3S3_EN — =P3V3S3_EN oD V3MON: 0. 610V
1/510%1}2, N078SI%FF ai n a e S VAMON: 0. 610V £
W ENET Rai | Enabl
—L_ 0 47UF . .
S ey PM SLP_RVGT L  PSVAENET EN . SO Rail PGOOD (BJT Version)
402 D e BASE=TRUE = =POVOENET EN o —PP3V3 S5 WM
R7811 = , _=PP3V3_ENET_PWRCTL SOPGOCOD_BJT
N .81K2 7965 76 _PP3V3_S0 R7826*
% N R7 81%91 1|SQ07P82 1 BT 1501& SOPGOOD_BJT|
1/16W a7 1/ 16W ) |
R7810" Mio5" 1 12% 15. 0K a5 R7828
100K MF-LF 1% 2
iy 7 e ey SOPCOTD ST | sopaomn BIT L _ SOPGOOD BIT i nAp 2
Y62, ] P1V2ENET EN 2 R7823 oM
1 _ f:TPEIVfZEENErR_uE_EN . VMON 3V3 DIV 1 2 VMON Q@ BASE © < oo
L = R7 815% % * = 118w
M- LF
r%/{:l%‘;v/& 402 5 /QZ —1aQ
265, SOPGOCD_BJT < CRI TI CAL
R7824 Nex2H = %;’%O%BJT
i = 76576 PP1V5_SO 1 2 VMON Q3_BASE | Ve
SO Rail Enabl es A ; ASMCC0179
R NCx— DFN2015H4- 8
402
R7859 H Yo
w501y > PM SLP_ 83 L2 R00s PMSLP S3 R L , — =P5VSO_EN - SOPGOCD_BJ T A
N 1718w VR BRSE — =PBUSVSENS_EN i R71§<25
MVELLF ?R7881 ?R7880 ’R7882 ?R7883 ’R7884 = - os 7o _PP1VO5_SO L 2 VMON O4 BASE »| 35352809
33K 22K 15K 10K 51K SOPGOOD_BJT oM
?l%lGW ?l%lGW ?/%mw ?/%mw ?/%mw ‘R7822 M LF .
R7879! VE- L VF- LF MF-LF VF- LF VF- LF ek 402 Wor st - Case Threshol ds:
100K 1402 1402 1402 1402 1402 § <15 @: 0. XXXV
1/_12:‘;{& P3V3S0 _EN — =P3V. EN o %;‘EEV @: 0.640V
o B RN = =P1V8S0_EN o 2 & 0. 660V
il MIZI%E\?g _EN — =Pl EN w L 3.3V w Divider: 2.345V
B NAIVPES(B)OQI_ESO EN — =MCPCORESO_EN o
CPUVTTSO EN — =CPUWTTSO EN fwmy
WE_BASE=TROE - SYNC. VAGTER=127 M5 SYNC. DATE=11/ 247 200
E C74878 F1 E C748789 E C74878g E C74878§ E C74878F T P S .
=R T = T g - g ower_Sequenci ng
2 %ZRM)(f)R 2 %ZRM)(f)R 2 %ZRMX5R 2 goggemst —IZ COE;{MX5R f Appl o I e 051_ 8563 b
_ 8 | A 13.0
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8 7 6 5 4 3 2 1

3.3V S3 FET g 3.3V ENET Switch

FDOB38P_G
SM — —
o [EESV3 S3 FEL. , _=PP3V3_S5_P3V3ENETFET TPS22924 =PP3V3_ENET_FET ,
, _=PP3V3_S5_P3V3S3FET e e T A1
. : Q7910 B2 JVIN  vour([BL 980
J_i} 1 MOSFET | FDC638P ~ CRI TI CAL Ui
R7912* 1 C7911 — o m>—=P3VBENET EN | @loy Par t TPS22924C
10K - 7 0330F Type P- Channel . :
g = % 3 ~ o5 o @ 5V C7980 : 3 Type Load Switch
- s(on m . i
etk R;,930 e /out? I — 2.0 A @5C ok Reom ég gm I/gp
P3V3S3 EN L 1AWN: | P3v3s3 ss 1|2 D( max) : @ e m Vax
187903 b ilglé* Loading | 0.606 A (EDP) ] | (max) 2 A
SSMBKISFV oo b e il Loading |0.4 A (EDP)
K
—
1[G™ sk
1 0.9V ENET FET

; =PPOV9_ENET_POVOENETFET

Q7930 CRI Tl CAL
FDC606P_G =PP3V3_S0_FET - - R7990 990
PP3V3_S5_P3V3SOFET e | SPESVS S5 POVOENETRET 1 100K, povoENET I g?23128D5
, = [ sor23
- @ - rm Q7930 %//stfsf‘év
- 1 402 991 =
R7O32 + C7931 i/ FET | FDOS06P RZ&?.%ZK sstngszAspeg =PPOVO_ENET FET ,
100K 1% = Type P- Channel 17180
K — 98%033U = YFabh Q7 990
iy R7930 | %5 C7930 Rds(on) | 35 nohm @. 5V 4922 R7991
2 LI9% 202 0. 01UF 10K | MOSFET S| 2312BDS
l P3vaso EN L 1 2| P3v3so_ss 1)1z IXmex) | 2.7 A @5C ¢ POVOENET EN L  1:nA 2 ' = | Fvpe N Channel
Q7905 M 1 Loading | 1.895 A (EDP) s - s P
SSMEKISFV  (ols i G ?7991 (ol i POVOENET _EN L_RC Rds(on) | 37 nohm @. 5V
H SSMBNL Fs%/;\gg_l " ID(max) | 3.25 A @5C
I 4 — Loading | 0.140 A (EDP)
1[6% s 5 s[c*s z
. (rm>_=P3V3S0_EN s (> =POVOENET EN |
CRI TI CAL
T cgsﬁgz
23VIK SM =PP5V_S0_FET
, _=PP5V_S3_P5VSOFET 7
. - Q7940
C7941 : b’; Par t TPCP8102
R7942* 0. 033UF —— i
47K T ro— Type P- Channel
5% % 2 =
W oE 402 C7940 Rds(on) | 14 nOhm @. 5V
92, R794 0. 01UF -
psvso EN L 127K, | psvsp ss 1)z Loading | 1.675 A (EDP)
945 & o
SSI\%?(lSFV ols %é;g‘é” @&
SOD- VESM HF | 402
=
=
"
1[G sl3
o =P5VS0_EN

SYNC MASTER=T27 M.B SYNC_DATE=08/ 277 200

o Power FETs

T
d} Appl e | nc. | 051-8563 | D
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16 LCD | G PWR

‘R9014
1K

5%

1/16W

M- LF
2402

- =PP3V3_S5_LCD

CRI TI CAL

U9000
FPF1009

MFET- 2X2- 81 N

ON

VI N_1 VouT_1] 4

PP3V3_LCDVDD_SW

VI N_2 VvouT_2 5

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
3F1- 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 ] 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 o B venc 19
1 2 6 PP3V3 SO LCD F 9 o
0402- LF Zavw'_gu 20 N,\)|/ClTAGE=3 3v E O
7486 _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 7486 _LVDS 1 G A DATA P<1> - 12| o
59 e 13
1/16W O
""’EELF 7486 _LVDS 1 G A DATA N<2> . 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 e 180
R § - 4
4 m 1 70 6 _PPVOUT SW L LT = O
f— l NC; o)
C9020 B 2 3
2 0. 001UF 22
2 (Y Y 392 1 o
X7R 2 NC; 23 o
a0z 24 & | LED BKLT I/F
= 25
B 2q O
O
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

d} Appl e I nc.
®

T O
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C9300
DP_I G AUX_CH P o tF DP_AUX_CH C P
1I0I0A1
16V
X5R
402
o < DP_EXT _DDC CLK*» o
o %]
S| GNAL_ MODEL=DP_AUXCH_FET Lyl % * lelo S| GNAL_ MODEL=DP_AUXCH_FET
oM T V] [o] oM T
° ° 376S0857
2309 | [ o303 w0
Sors63 — §;,0033UF SSVENL6FE
58V SOT563
>
C9301
 DP_I G AUX_CH_N BhEl DP_AUX_CH C_N_
1I0I%
16V
485
o[ " 1< DP_ EXT_DDG DATAL " e
- alyl o of Tylo
SI GNAL_MODEL=DP_AUXCH_FET = % SI GNAL_ MODEL=DP_AUXCH_FET
M T [ ° Q) OM T 376S0857
D302 302
sSipusre B2
DP_CA DET .
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 Tl CAL
SYNC MASTER=K69 M_B SYNC_ DATE=08/ 12/ 200
DI SPLAYPORT SUPPORT
TG O y
d} Appl e I nc. 051- 8563 | D
) A. 13.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
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Port Power Switch
op_ESD op_ESD
RITICAL RITICAL RITICAL
D9410 D9410
u9480 L9400 RCLAMPO524P RCLAMPO524P
TPS20518 FERR 120- GHM 3A prsiom prsiome
, _=PP3V3 S5 DP PORT PWR shin 7 ol PP3V3 SO DPILIM . (YYYL:_ PP3vs so DPPWR
TALLT LW G0, 53 Wy TTRLLTAELW R0, 53 Wt
6539 19 6 PM SLP_S3_L 4 |en achy? TP_DPPWR OC LU iy ™ it el e} e e} 1d:
o * C9400 NC NClio NC NQ~
= 0. 01UF *— —9 ——g
2 Ot
t 8 8
CRI Tl CAL = l l
'
L SRt coasy 1 C9485:| C9486 i |
20% —— 100UF '— 0. 1UF 10UF = =
20% ;
2 cerw 2 6.3V 6.3V
402 PCLY- TANT 2 X5R
CASE- B2- SM 402 603
R9420
100K
- HOM  CEC T CAL
Tz, DSPLYPRT- MD7- 1
F- RT- THSM FL9400
*R9425 T\ DR_EXT_M._F_P<0> £2: G 100m
o BOT ROW TOP ROW » DP_EXT M. F) P0> 1 T
e TH PINS M PINS | DH EXT_M._F _N<O> \AAN/ L DB EXT M._C P<0> 00410 HM DP EXT M. P<0> m:
2 1 — 0. 1uF
HOT_PLUG DETECT GNDO -
FL9403 O FL9401
12- G-V 100MA 41 OCONFI GL M._LANEOP O : 12w 1000 2 (Y Y Y 3 10 DP_EXT_M._C N<O> 094110 — 1 H : D|V3 EXXTSR NL N<O> rmye 7o
TCML210- 4SM — 6 - u
4 Sverz 1 O CONFI G2 M._LANEONO 1 Comvens 4
o rE—DP_EXT M. P<3> co414 1|2 7o DP EXT_ M._C P<3> T A A ¢l oaD DO A A T 1 o DPEXT M. C P<1> 9412 ’”fw E’?EZ:;I’I\A/ULZP<1> ame
| o aev er a2 i ol DP_EXT ML_E _P<3> 0 s | DP EXT M|E P<i> pa otk I :
0. 1uF — OM_LANE3P M | ANELPO FL9402 | op Ne1s
7 s ry—DP_EXT M. N<3> 0415 . H 2 70 DP_EXT M. C N<3> 3 Y Y Y L2 ]| DP EXT M._F N<3> 2] SM_LANESN M | ANEINO-|i 7o DP EXT MIF Ne1> 2 (Y Y Lz Nirhpvio o DP_ EXT M. C N<1> 9413 1” :_ DP EXXRR ’\A/an an LR
” - > 12 arag 100wk o z
o 1E O GND G\DO P i 4
7 aqgry—DP_EXT AUX CH C P 15| Saux P M._LANE2P O 0 DP EXT M._F_P<2> ——UJUJ 1 7 DP EXT M. C P<2> 9416 H : D EXT M P<2> s
~21OAUX_CHN LANEZN O — 0. 1uF
7 o@D EXT AUX CH C N B i M OTs 7 DP_EXT _M._F_N<2% 2 YY) s DP_EXT M. C N<2> 9417 1|2 DP EXT M. N<2> 579
ODP_PWR RETURNO | [Ton i en a0 <
7 _=PP3V3 SO DPCONN op_ESD 0. 1k
; =PP5VRAV3 S0 DPCADET -
—l_ CRITI CAL SHI ELD PINS J
RO443" X D9411 22 |21
100K Roa42 . ROLAVPOS24P 514-0637
5% 100K R9421 SLP2510P8
e vaow 100K
o o
» omDP_EXT CA DET : i 1o 1g:
. NC NC:o op_ESD
Q440 _| =< g P ESD CRI Tl CAL
S E G/: DP CA DET = e RCL?;/:;SiAF‘
D9400 arzsioes
1 : RCLAMPOS04F
oo /6] ero-6.1
2N70020W X- G = i Jl o 19
“"’“E:es DP_CA DET Q JINC Ng:
. DP to OVI/ HOM g
: R9422 Cabl e Adapt er ‘,>\\ s
im (CA) has 100k 3
Q9440 nust have Drain to Gate | eakage of <500nA and Gate to Source resistance fof >5Mchm “‘:ﬁ pull-up to DP_PWR .
e
s 7 _=PP3V3 SO DPCONN
R9445 " .
10K R9444
N 10K
e vaow
o
» qm—DP_EXT_HPD .
@441 /B
2700200 X &
e rs‘:: G/ DP_HPD Q . ISYNC VASTER=K24 M_B SYNC DATE=07/ 20/ 2009
! TTTLE
‘ Roaga’| L oures et Di spl ayPort Connect or
100K down HPD input with — N e
- greater than or squal 051- 8563
2D o ook (o 10 d} Appl e Inc. :
o
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. =PPBUS_SW BKL

PLACEiNEAR=U&%€1C.EB‘.NE¢mR=LB7OL 22:3mm

*L9701,

D9701,

*PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
*LCD_BKLT_PWV SHOULD BE AWAY FROM BOOST CI RCUI T

C9796, 9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER

PPVOUT SW LCDBKLT

, =PP5V_SO_BKL ?93021 BOOST_VOL: HI
A CE|9T7| &L CRI Tl CAL
1/ 16W
. WeoLF 33UH 1. BA- 110MOHM 9701
PLA%'EA%EA%‘PQI’7JO'ET:"3mn oz Naaaa¥ PPBUS SW LCDBKLT_PWR_SW Slo'l},>-|1|_223 PLACE_NEAR=U9701. 21: 3mm Rk
CRI.TI CAL 1217AS- 2SM NECKW DTH=0: 3757 oM T T
A RB160M 60G
C91701%/ 1__ Ji C?/l7u];i3 1NO STUFF X i DT-T‘RUNE&_ :i C9796 :1 C%JF97 Ji Cg;?pgg
ﬁggz > 2%;{ R9703 R9702 > gf’ p é)g —Ig %
805 485 9y, s 1270 1270
iz Ve,

PPVI N_SW BKL

jREE S CrEEa

PP5V_ SO0 BKL _VLDO

137

_mssv

, _=PP3V3_S0_BKL_VDDI O a
VOLTAGE=5V
PLACE_NEAR=U9701. 22: 5rm
C97111| C9710:1 1C9714
0. 1 - 1UE - 0 01UF
15> 2 —IE
402 603-1 402
NO STUFF
C9741
1UF © ] R
1|2
Al VDDl O VLDO VIN
N7 A 6.3y NO STUFF U701
ToUF a2 e
L BKL_ELTR R A7 0K e
2% 1y NCx—21e (ﬁ = BKLT: PROD
%R R9741 402 BKL_FSET 5 |FseT e FBl_21 RO717
RO753 LA BKL_FLTR 20 | i1er & ocur1] 12 BKL_| SEN1
= mm—=12C BKL 1 Sl 1 (: 2 %ﬁ/ﬁ‘g BKL I SET 3 |iser autz|_13¢ BKL_| SEN2
R9757 Wit 02 BKL_SCL 10 |sak ocurs|_14s BKL_| SEN3
ey =12C BKL 1 SDA 1 0 402 BKL_SDA 11 |spa aural 16 BKL_| SEN4
Addr: Ox58(W)/0x59(Rd) 18w BKL_PWWM 2 |pyw ours| 17 _BKL_| SEN5
402 TP_BKL_FAULT 7 leauLT cuTe| 18 _BKL_| SEN6
o _PPBUS SW LCDBKLT PWR BKL_EN dlen gy T VoG 12
RO704 NO STUFF CRI Tl CAL
33 1C9723 g o o
o > LCD_BKLT PWM - UF 0
- 8 g6 & v
Mokt |1 G704 s e
—L 33PF a &
T sg% . BKLT: PROD
1 mpgl bens Fo720
= Fpwne9. 62kHz 1/ 150 Yow | _LED=23. 2mA . T A 2 oD RETHE 4
see spec for others "ath,[ |,%6" X710 = ™ ENECRD
GND BKL_SGND 1 2 402
e i BKLT: PRCD
AGES0 1 R9721
| _LED=610*1. 23/ Ri set 1 2 LED RETURN 5
(EEPROM shoul d set EN_|_RES=1) MRERERR-W BFES: 30™n st MRERERR-WBTHES: 20™m
Mios"
BKLT: PROD
R9722
AR\ 2 LED RETURN 6
BI N-NECK—W DTH:SI gomlﬂn 5w BI N-NECK-W DTH:gi gomlﬂn
Moz
FOR LP8543:
STUFF R9741
NO STUFF R9740, C9740, C9741, R9754
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
103S0198 3 RES, THIN FLIM 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 RO720, R9721, RO722 BKLT: ENG neasur enent on LED stri ngs.
37150580 1 SCHOTTKY BARRI ER DI CDE RB160M 40 D9701 BOOST_VOL: LOW|
138S0673 2 CAP, 50V, 1210, XS5R, 10UF+/ - 10% C9797, C9799 CRI Tl CAL

SYNC MASTER=K69 M_B

SYNC_DATE=08/ 277 200

TTTLE

LCD Backlight Driver
BTG NOVEET T
d} Appl e I nc. | 051-8563 | D
(<] A. 13.0
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CRI Tl CAL
Q806
FDC638APZ_SBMS001
SSore- H PPBUS SW LCDBKLT PWR 8 70
F9800 . [ wErssm
7 _=PPBUS SO LCDBKLT 2AMP- 32V " M?ggﬂvéﬂku 25 nm
2 PPBUS SO LCDBKLT FUSED il
TN LI NE-W GTFEO 4 J_ i o PPBUS SO LCDBKLT FET
M N-RECK-W BTH=0. 35 mn $ .
oa02- 1 VoL TAGES T, 6V

'RO808 - MOSFET FDCB38APZ
301K

1% A CHANNEL P- TYPE
16w
o' RDS( ON) 43 nhm @. 5V

LCDBKLT EN DIV LOADI NG 0.65 A (EDP)
‘R9809

147K

1%

6w

froats
, o2

LCOBKLT _EN L

Q807 | PP
SSMBNL5FEAPE
sorses | Kh
-
s[G™ ST
s D LCD BKLT EN LCDBKLT DI SABLE
807 | B
SSMVENL5FEAPE
sorses | KA
1 H
T
2[G™ ST
2 [Ty—BKLT PLT RST L

ISYNC MASTER=T27 M.B SYNC _DATE=07/ 28/ 200!

LCD Backl i ght Support

TR
d} Appl e I nc. 051-8563 | D
° A 13.0
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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 matched 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 recommends 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 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
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&l GHT
MCP_FSB_COWP * 8 ML 2
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), 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
Signal 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 | FSR 50S ESB_DATA FSB D L<15..0>
O —ESB.DATA GROPO | ESR 50S ESB_DATA ESB_DI NV_L<0>
[O—ESB_DSTRO | ESB DSTR 50S | ESB DSTR FSB DSTB L_P<0>
CO—ESBDSIBO | FSB DSTR 50S| SR 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 —ESB_DSTRI | ESB DSTR 50S | ESB DSTR FSB DSTB L_P<1>
[ —ESBDSTRI | ESB DSTR 50S | ESB DSTR FSB DSTB_L_N<1>
OO ESBDATA GROP? | FSR 50S ESB_DATA ESB D L<47..32>
[O—ESB_DATA_GROUP? | ESB 50S ESB_DATA FSB DI NV_L<2>
Co—EsBDstB2 | ESB DSTB 50S | ESB DSTR FSB DSTB L_P<2>
CO—EsBDste2 | S DSTR 50S | ESB DSTR FSB DSTB L N<2>
O ESBDATA GROP3 | FSR 50S ESB_DATA ESB D L<63..48>
O —ESBDATA GROPZ | FSR 508 ESB_DATA FSB DI NV_L<3>
CO—ESBDSIB3 | FSB DSTR 50S | ESR DSTR ESB_DSTB_L_P<3>
[O—ESB_DsTR2 | ESB DSTR 50S | ESB DSTB FSB _DSTB_L_N<3>
O —ESBADDR GROUPO | ESR 50S ESB_ADDR FSB A L<16..3>
O —ESBADDR GROUPO | ESR 508 ESB_ADDR FSB REQ L<4..0>
CO—ESB_ADSTRO ESB_50S ESB_ADSTR FSB_ADSTB_L<0>

» 2 | ESB 50S ESB_ADDR FSB A L<35..17>
O —ESB_ADSTRI ESB_50S ESB_ADSTRB 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
[CO—EsB1X ESB_50S ESB_1X ESB_DBSY_L
O—EsB X ESB_50S ESB_1X FSB_DEFER L
CO—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 FESB_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>
[CO—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 50S CPU_AGTI CPU | GNNE_L
CO—CRUINTL CPU 50S CPU_AGITL CPU INIT L
[O—CBUASYNC R CPU 50S CPU_AGITL CPU_| NTR
CO—CBULASYNG R CPU 50S CPU_AGITL CPU_NM
O CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L
[CO—CRUPVRGD CPU 50S CPU_AGITL CPU_PWRGD
CO—CBLLASYNG CPU 50S CPU_AGITL CPU SM _L

CPU_ASYNC CPU 50S CPU_AGITL CPU STPCLK L

CO—PMIHRMIRIP | CPU 50S CPU 8M | PM THRMIRI P_L
O —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—EsBaK TP CIK_FSB 100D | O K_FSB FSB_CLK | TP_P
OO—ESBaKITP 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 above) CcPU 50S 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 e Esg_cawe | MCP_CPU_COVP_GND
CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF
DU e CPU 50S CPU_COVP CPU_COVP<3>
D—ceucawe CPU 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 CcPU 50S cPy I TP XDP_TDI
[O—XDE_ 10 CPU 50S cPy | TP XDP_TDO
O—XE_ M CPU 50S cPy | TP XDP_TMS
O—XDE_TCK CPU 50S cPy | 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>
CO—XDE_BPM LS CcPU 50S cPy I TP XDP_BPM L<5>
OO (ESB_CPURST 1) |cpus0s CPULTP XDP_CPURST_L
i CPU_50S CPU 8M L CPU_VI D<6. . 0>
[— CPU 50S CPU 8M | | M\WP6_VI D<6. . 0>
[CO—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
CO—CRLULVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
= (CPU_VCCSENSE) CPU 27PAS cpy veesense | | WP6_VSEN P
[ (CPU_VCCSENSE) CPU 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
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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' ’

MVEM_CLK2VEM * =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
MEM_CVD2CMVD * =1.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_CVD2VEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MVEM_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
MVEM _20THER * 25 ML 2

Menory Bus Spaci ng Group Assi gnnents

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MVEM_CLK MEM_CTRL * VEM_CLK2MVEM MVEM_CMD MEM_CTRL * VEM_CVD2MVEM
MVEM_CLK MVEM_CMD * VEM_CLK2MVEM MVEM_CMD MVEM_CMD * VEM_CVD2CMD
MEM _CLK MEM _DATA * VEM_CLK2MVEM MEM_CVD MEM _DATA * VEM_CVD2MVEM
MEM CLK MVEM DG5S * VEM CLK2VEM MVEM_CVD MVEM 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
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 * MVEM _DATA2DATA
MEM_CTRL MEM_DQS * MEM CTRL2NMEM 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 DQS MEM _CLK * VEM_DQS2MVEM MEM _CLK * * MVEM 20THER
MEM DQS MEM CTRL * VEM_DQS2MVEM MEM CTRL * * MVEM 20THER
MEM DQS MEM_CVD * VEM_DQS2MVEM MEM_CVD * * MVEM 20THER
MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * VEM 20THER
MEM_DQS MEM_DQS * 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.
mat chi ng shoul w be wi thin 360 ps

DQS intra-pair matching should be within 1 ps,
No DQS to clock matching requirenent.

CLK intra-pair matching should be within 1 ps,
CMD CTRL signals should be matched within 150 ps.
Al menory signals maxi numlength is 1.030 ps.

inter-pair

inter-pair

mat chi ng shoul

SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.2.3
Section 6.2

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

MCP MEM COWVP Si gnal

Constraints

d be within 2 ps.

SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2

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

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

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 MEMAGK MEM 70D MEM O K MEM A CLK N<5. . 0>
O MEMA CKE MEM 40S MEM CTRI MEM A_CKE<3. . 0>
O MEMA ONTL MEM 40S MEM CTRI MEM A _CS L<3..0>
O MEM A CNL MEM 40S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 40S MEM CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S MEM CNVD MEM A RAS L
O MEMA D MEM 40S MEM CMVD MEM A CAS L
O MEMA D MEM 40S NMEM CMVD MNEM A VE L
CO—MEM A DQ BYTEQ MEM 40S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTET 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>
O MEM A _DQ BYTES MEM 40S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 40S NMEM DATA NMEM A _DQ<55. . 48>
CO—MEMA_DQ BYTE? MEM 40S MEM DATA NMEM A DQ<63. . 56>
O MEMA_DQ BYTEQ MEM 40S MEM DATA NVEM A_DiVO>
O MEMA_DQ BYTE] MEM 40S MEM DATA MEM A_DiVk1>
O MEM.A_DQ BYTE2 MEM 40S MEM DATA MEM A _DMVk2>
O MEMA_DQ BYTE3 VEM 40S MEM DATA NVEM A _DIVK3>
O MEMA_DQ BYTE4 MEM 40S MEM DATA MEM A _DiVk4>
CO—MEM A DQ BYTES VEM 40S MEM DATA MEM A_DIMK5>
O MEMA_DQ BYTEG MEM 40S MEM DATA NVEM A _DIVK6>
O MEMA_DQ BYTE? MEM 40S MEM DATA MEM A_DMVK7>
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 DQs4 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 DXSE 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 MEMEB AK MEM 70D MEM O K MEM B_CLK P<5.. 0>
O MEMEB AK MEM 70D MEM O K NMEM B_CLK N<5. . 0>
O MEMB CKE MEM 40S MEM CTRI MEM B_CKE<3. . 0>
O MEMB CNTL MEM 40S MEM CTRI MEM B_CS_L<3..0>
O MEMEB NI 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 CMVD NVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD NVEM 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 MEM 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 NMEM 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_DiVO>
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_DIMK3>
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 BYTEZ MEM 40S MEM DATA MVEM B_DIMK7>
CO—MEMB DOSO MEM 70D VEM DS MEM B_DQS P<0>
CO—MEMB DOSO MEM 70D VEM DS MEM B_DQS N<O>
O MEM B XE1 MEM 70D MEM DQS 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_DQOS _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 DS MEM 70D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 70D MEM DQS MEM B_DQS _N<4>
oMM B 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 Mo 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

PCI E_90D

=90_OHM DI FF | =90_OHM DI FF

=90_OHM DI FF

=90_OHM DI FF

=90_OHM DI FF =90_OHM DI FF

CLK_PCI E_100D

=100_OHM DI FF| =100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF | =100_OHM DI FF

VEEI GHT SPACI NG_RULE_SET LAYER

LI NE- TO- LI NE SPACI NG AEI 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 | 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 &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
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—fr 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_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF

LVDS_100D * =100_0HM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF

MCP_DV_COVP * ¥ 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' 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 nmatched

within 100 mls.

NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm
Di spl ayPort/ TVMDS 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_v0.9), Section 2.4.2
SATA I nterface 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_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG 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 PCI E_90D PO E PEG R2D C P<15..0>
= PCl E_90D PClE PEG R2D C N<15.. 0>
O—BEG 2R PCI E_90D PO E PEG D2R P<15.. 0>
f— PCIE_90D PCIE PEG D2R N<15.. 0>
= PCl E_90D PCIE 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 PClE AP_R2D N
O—BCLE AP RD PCl E 90D PClE PCILE AP R2D C P
= PCl E_90D PClE PClE AP_R2D C N
CO—PCE AP 2R PCl E_90D PCIE 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 PCIE PCl E_ ENET_R2D N
CO—BCLE ENFT R2D PCl E_90D PCLE PClE ENET R2D C P
= PCl E_90D PCIE PClE ENET_R2D C N
[O—BCLE ENET_2R PCl E_90D PClE PCl E_ ENET_D2R P
[— PCl E 90D PClE PCl E_ ENET_D2R N
[ PCl E_90D PCIE PCl E ENET_D2R C P
[ PCl E 90D PClE PCl E ENET_D2R C N
[ PCl E_90D PClE PCl E FW R2D P
[— PCl E_90D PCIE PClE FWR2D N
O—BCQE EWRD PCl E 90D PClE PCE FWR2D C P
= PCl E_90D PCIE PClE_FWR2D C N
[O—BCQE EWM®R PCl E_90D PClE PCl E FW D2R P
[ PCl E_90D PClE PCl E FW D2R N
[ PCl E_90D PCIE PCE FWD2R C P
[— PCl E_90D PCIE PClE FWD2R C N
O ME_PEQ_REFQLK K PCE 1000 K PO E PEG CLK100M P
[ K PCE 1000 LK PCE PEG CLK100M N
O ME_PE1_REFQK CK PO E 1000 LK PO E PCl E_ CLK100M AP_P
[ CK PCE 1000 LK PG E PCl E_ CLK100M AP_N
O ME_PE2 REEQK K PCE 1000 K PCE PCl E_CLKI0O0OM ENET_P
[— K PCOE 1000 LK PG E PCl E_ CLK100M ENET_N
O ME_PE3_REFQK K PCE 1000 LK PG E PCl E_ CLK100M FW P
= K PCE 1000 K PO E PCl E_CLK100M FW N
O ME_PEX QK COVP Mep_PEX_cave | MCP__PEXO_TERMP
CO—CRLEED CRT_50S CRT CRT IGRC PR
[CO—CRI_GREEN CRT_50S CRT CRT IGG Y Y
O CRLBLLE CRT_50S CRT CRT_| G B COW_PB
CO—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 ME_DAC VREE Mce_pac cave | MCP_TV_DAC VREF
OO IMS IGTIXC DP_90D nspraypert | 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>
OIS IG TXD DP_90D pispLAayPorT | TMDS | G TXD N<5. . 0>
O BT M DP_90D piselayport | DP 1G M. P<3. . 0>
oD BT 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 IG A K LVDS 100D LVDS LVDS I|1G A CLK P
LVDS IG A K LVDS 100D LVDS LVDS I|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>
VDS IG B K LVDS 100D LVDS LVDS 1G B CLK P
VDS IG B K LVDS 100D LVDS LVDS I1G 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_TERNP

MCP_SATA_TERMP

0 0000000000000000 00 000000000000

8 68

8 68

16 23

16 23

8 67

8 67

6867

6867

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 03/ 2009

"7 MCP Constr ai

nts 1

d} Appl e I nc.
®

"051- 8563
"TA 13.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

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

IV ALL RI GHTS RESERVED

102 OF 109
74 OF 80

2

1




8

7

6

4

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 ALFONBHTE | 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 I 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY 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 I 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_v0.9), Section 2.

12

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

OO—LPC AD LPC 558 LPC. LPC AD<3..0>

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

O—LBC RESET | L PC 55S 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 N _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

OB IR USB_90D USB USB IR P

[ USB_90D USB USB IR N

O USB EXTB USB_90D USB USB_EXTB_P

= USB_90D USB USB EXTB N

CO—UsB.T57 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
s 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

CO—HbA SDIND HDA_55S HDA HDA_SDI NO

[— HDA_55S HDA HDA _SDI N_CODEC

[O—HbA spaur 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 QK SIONS5S | QK SILOW PM ClLK32K_SUSCLK R

= K SION55S | K SILow 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 a1

6 a1

18 a1

6 a1

6 18 41

18 a1

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%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(‘C*EP
MCP_M | _COVP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ'

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(‘GAP
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 | vop BUEg ak | MCPCLK25M 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_M 1 _55S | ENET_M 1 ENET_NMDC

O —ENET_PVRDW | ENET M1 55S | ENET M| ENET_PWRDWN L
[O—ENELRXAK ENET M1 55S | ENET M| 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>
[CO—ENEL_RXD STRAP ENET_M 1 _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
O—EMNEL XD ENEFT M1 _55S | ENFT M1 ENET_TXD<0>
CO—EMNEL_TXD ENET_M1_55S | ENET_M | ENET_TXD<3. . 1>
OO—EEL DD ENET_M 1 _55S | ENET_M 1 ENET_TX_CTRL

i ENET M1 55S | ENET M| ENET_RESET L

m
>
D
—
-]
D
—

Net Properties

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
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 55S sD_| NTEREACE | SDCONN_DATA<4. . 0>
[ SD 555 sD | NTEREACE | BCVB7765_CR _DATA<4>
OSSR DATAR SD 55S sD | NTEREACE | 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
Do—shan SD 55S sD | NTEREACE | SD_CNVD
[ — SD 55S sD | NTEREACE | SDCONN_CVD
= SD 558 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

FireWre Interface 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 NECK GAP
FW 100D * =100_0HMV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_OHM DI FF =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT

FW.TP

=3: 1_SPACI NG ?

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
[ ST 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
[ — 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

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, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

A 13.0
105 OF 109
77 OF 80

T O
051- 8563

8

7

2

1




7

6

Properties

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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—swus s sa N N SMBUS SMC A S3 SCL
CoO—swus.sn spa N N SMBUS SMC A S3 SDA
O —SMaUS_SMC BSOSO N N SMBUS SMC B SO_SCL
[CO—SMBLS_SNC_B_S0_SDA N N SMBUS SMC B _SO_SDA
[CO—SMalS_SMC0 5050 NE, NE SMBUS SMC 0 SO SCL
[CO—SMaUS_SNC_0_S0_SDA N N SMBUS SMC O SO _SDA
[CO—SMaUS_ S\ BSASOL N N

[CO—SMUS_S\C_BSA_SDA N N SMBUS SMC BSA SDA
CO—SMals_svo vovr sal N N SMBUS SMC MGMT_SCL
[CD—SMBLS_SNC_ MM SDA N N SMBUS SMC MGMT_SDA

SMBus Char ger

Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—circsl 1TQI_DIEEPALR CHGR CSI_P
[— 1TQI_DIEEPALR CHGR CSI N
[ — 1TQI_DIEEPALR CHGR CSI R P
[— 1TQI_DIEEPALR CHGR CSI R N
CoO—auRrcso 1TQI_DIEEPALR CHGR CSO P
[— 1TQI_DIEEPALR CHGR CSO N

[ — 1TOL DI EEPALR CHGR CSO R P
[ — 1TOL DI EEPALR CHGR CSO R N

aa 58

aa 58

SYNC _DATE=07/ 28/ 200!

ISYNC MASTER=T27 M.B
TTILE

SMC Constraints
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M sc Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
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_PONER * 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\D_P2MM CPU_COVP G\D * G\D_P2MWM
SATA G\D * G\D_P2MM CPU_GTLREF G\D * G\ND_P2MWM
UsB G\D * G\ND_P2MWM CPU_VCCSENSE G\D * G\ND_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 * GND_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—(PAE AP) K PCOE 100D| QK PAE PCl E_ CLK100M AP_CONN P
[ K PCOE 100D| QK POE 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
D 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
D 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
[ 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
D 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
[ 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
[ 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>
oD EXT M) DP_90D DI SPI AYPORT DP_EXT_M._P<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT_M._N<3..0>
" DP_90D DI SPIL AYPORT DP_EXT _M._C P<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT_M._C N<3..0>
[ DP_90D DI SPI AYPORT DP_EXT _M._F_P<3..0>
" DP_90D DI SPL AYPORT DP_EXT _M._F N<3..0>
CO—(DB_EXT_AUX_CH) DP_90D DI SPI AYPORT DP_EXT_AUX CH C P
[ DP_90D DI SPIL AYPORT DP_EXT_AUX CH C N
D DP_90D DI SPIL AYPORT DP_AUX _CH SWP
[ DP_90D DI SPL 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 PRI MARY GAP | DI FFPAI R NECK GAP
MVEM 40S * 0.09 MV 5.8 MW 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 CPUTHVMSNS D2_P
[ THERM 1TOL 559 THERM CPUTHVSNS D2_N
CO—CRU THERVD THERM 1TOL 559 THERM CPU_THERMD 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 _THWDI 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_1TOl 559 SENSE ISNS_1V5_S3_R N
CO—SENSE _DIFEPAIR SENSE_1TOl 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_1TQ1_559 SENSE 1 SNS_HDD N
[ SENSE_1TOl 559 SENSE ISNS HDD R P
[ SENSE_1TOl 559 SENSE I SNS HDD R N
CO—SENSE _DIFEPAIR SENSE_1TO1_559 SENSE I SNS_LCDBKLT_P
[ SENSE_1TOl 559 SENSE I SNS LCDBKLT N
[ SENSE_1TOl 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_1TO1 559 SENSE I SNS OOD R N
CO—SENSE_DIFEPAIR SENSE_1TOl 559 SENSE | SNS_CPWTT_P
[ SENSE_1TOl 559 SENSE I SNS_CPUVTT_N
[CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE MCPCORESO_VSEN P
[ SENSE_1TOl 559 SENSE MCPCORESO_VSEN N
> MEM 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_QUT P
= DI EEPAI R AUDI O SPKRCONN _L_OUT_N
CO—SBeK.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
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K6/ K69 Boar d- Speci fi c Physi cal

& Spacing Constraints

BOARD LAYERS BOARD AREAS m EDOPNW OEREPER
TOP, 1SL2, 1 SL3, | SL4, | SL5, I SL6, 1 SL7, 1 SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA MW 15.2
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
DEFAULT * Y =50_OHM_SE 0.080 MM 12.7 W 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT :UEFAULf
PHYSI CAL_RULE_SET LAYER &L%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 FFPAIR 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 &L%E%TE M NIMUM LINE W DTH | M NI MM 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 o
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 PRIMARY 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 AFONBHTE | 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, 15019 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 PRIMARY 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 M 0.112 MM 0.112 MM 0.220 MM 0.220 MM
PHYSI CAL_RULE_SET LAYER ALON B M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF | sia, 154, 1 sto, 1 staol 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 ALON B M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP.
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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 NN|>

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE75E.T NET_PHYSI CAL_TYPE AREA_TYPE PHYSI OAL7RU;E7$E|:
DEFAULT * 0.1 M 2 * * BGA BGA PIMM MEM 40S BGA STANDARD
STANDARD * =DEFAULT 2 MEM CLK * BGA BGA_P2WM
BGA_P1MM * 0.1 MM 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 P2MWM

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT FSB_DSTB FSB_DSTB BGA BC%_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 VE| G“T ’
1. 5X_DI ELECTRI ¢ TOP, BOTTOM 0.105 MM 2

2X_Dl ELECTRI C | TOP, BOTTOM 0.140 MM 2

3X_Dl ELECTRI C | TOP, BOTTOM 0.210 WM

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

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 06/ 2009
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