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ALL RESISTANCE VALUES ARE IN OHMS,

0.1 WATT +/- 5%.

ALL CAPACITANCE VALUES ARE IN MICROFARADS
ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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BOM Variants

Bar Code Labels / EEE #'s

BOM Groups

BOM NUMBER BOM NAME BOM OPTIONS PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
630-9923 PCBA,MLB, BETTER, K24 K24_COMMON,CPU_2_26GHZ,EEE_6GC, KB_BL 826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:6G4] CRITICAL EEE_6G4
630-9924 PCBA,MLB, BEST, K24 K24_COMMON,CPU_2_53GHZ,EEE_6GD, KB_BL 826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:6GC] CRITICAL EEE_6GC

826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:6GD] CRITICAL EEE_6GD

BOM GROUP

BOM OPTIONS

K24_COMMON

COMMON , ALTERNATE , K24_MCP,K24_MISC,K24_DEBUG_PROD,K24_PROGPARTS

K24_MCP

MCP_B03,BOOT_MODE_USER, MCPSEQ_SMC

K24_MISC

ONEWIRE_PU,DP_ESD,MIKEY, BKLT_PROD, SUPERCAP_NO,LDO_NO

K24_PROGPARTS

BOOTROM_PROG, SMC_PROG, IR_PROG, WELLSPRING_PROG

K24_DEBUG_ENG

DEVEL_BOM, SMC_DEBUG_YES , XDP

K24_DEBUG_PVT

DEVEL_BOM, BMON_PROD , SMC_DEBUG_YES , XDP, NO_VREFMRGN

K24_DEBUG_PROD

BMON_PROD, SMC_DEBUG_YES , XDP, LPCPLUS_NOT , NO_VREFMRGN

K24_DEVEL_ENG

BMON_ENG, XDP_CONN, LPCPLUS , VREFMRGN , FWPHY_WAKE_YES

K24_DEVEL_PVT LPCPLUS
Module Parts
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
33753646 1 PDC, SLG8E,PRQ,2.0,25W,1066,M0, 3M, BGA Ul000 CRITICAL CPU_2_0GHZ
33783704 1 PDC, SLGE2,PRQ,2.26,25W,1066,R0,3M, BGA Ul000 CRITICAL CPU_2_26GHZ
33783639 1 PDC, SLB4N,PRQ, 2.4,25W,1066,M0,3M, BGA Ul000 CRITICAL CPU_2_4GHZ
33783756 1 PDC, SLGFG,PRQ,2.53,25W, 1066,R0, 3M, BGA Ul000 CRITICAL CPU_2_53GHZ
33783761 1 PDC, SLGLA,PRQ,2.66,25W, 1066,E0,3M, BGA Ul000 CRITICAL CPU_2_66GHZ
33850710 1 IC,GMCP,MCP79,35X35MM,BGA1437,B03 Ul400 CRITICAL MCP_BO03
Programmable Parts
33850563 1 IC,SMC,HS8/2117,9X9MM, TLP, HF U4900 CRITICAL SMC_BLANK
34152445 1 IC,SMC,K24 U4900 CRITICAL SMC_PROG
33550610 1 IC,FLASH,SPI,32MBIT, 3.3V, 86MHZ, 8-SOP U6100 CRITICAL BOOTROM_BLANK
34152441 1 IC,PRGRM,EFI BOOTROM,UNLOCK,K24 U6100 CRITICAL BOOTROM_PROG
33850375 1 IC,CY7C63833,ENCORE II,USB CONTROLLER uU4800 CRITICAL IR_BLANK
34152093 1 IC,IR CONTROLLER,M97 U4800 CRITICAL IR_PROG
33752983 1 IC,PSOC+ W/ USB,56 PIN,MLF,CY8C24794 U5701 CRITICAL WELLSPRING_BLANK
341852503 1 IC,PRGRM,WELLSPRING CONTROLLER U5701 CRITICAL WELLSPRING_PROG

LOCKED BOOTROM APN IS 341852443

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:
PART NUMBER
15250778 15250693 aLL CYNTEC AS ALTERNATE
15250796 15250685 aLL CYNTEC AS ALTERNATE
15750058 15750055 aLL DELTA AS ALTERNATE
10450018 10450023 aLL DALE/VISHAY AS ALTERNATE
12850093 12850218 aLL KEMET AS ALTERNATE
15250874 15250516 aLL MAGLAYERS AS ALTERNATE
15250847 15250586 aLL MAGLAYERS AS ALTERNATE
15251025 15251024 aLL TOKO AS ALTERNATE
33753769 33753704 aLL INTEL P7550 CPU AS ALTERNATE
35352718 35352310 aLL INTERSIL AG ALTERNATE

DEVELOPMENT BOM

PART NUMBER

QTY DESCRIPTION

REFERENCE DES

CRITICAL

BOM OPTION

085-0741

1 K24 MLB DEVELOPMENT BOM

DEVEL

CRITICAL

DEVEL_BOM

K24 BOARD STACK-UP

Top

SIGNAL

2

GROUND

SIGNAL(High Speed)

SIGNAL(High Speed)

GROUND

POWER

POWER

GROUND

O |0 |0y U bW

SIGNAL(High Speed)

10

SIGNAL(High Speed)

11

GROUND

BOTTOM

SIGNAL
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Functi 1 Test Point
Fan Connectors RIGHT CLUTCH CONN DEBUG VOLTAGE
o TRUE. PP5V_S0 (NEED 3 TP) PP5V_S3 BTCAMERA F .. _ PPVCORE SO CP
P TRUE FAN_RT_ PWM - TRUE PCIE _MINI _D2R P e ser ss =D R _S0_|
TRUE  FAN_RT TACH g TRUE PCIE_MINI_D2R N 0 s00r ss0s = TRUE. PPVCORE_S0_MCP D
> L 47c4 TRUE PCIE MINI R2D P = TRUE PPOV75_S0 7¢7
(NEED TO ADD 3 GND TP) [ erang 29c7 7503 —
PCIE _MINI R2D N .., [ TRUE BP1VOS S0
MIC FUNC_TEST R PCIE_CLK100M MINI_CONN P .. ., = TRUE Egllvg SO
. : TRUE PCIE_CLKI100M _MINI_CONN_N _ ..o o [ TRUE v8_5S0
> TRUE BI_MIC_LO B RUE  USB_CAMERA_CONN_P > TRUE PP5V_S0
= TRUE BI_MIC HI = B CAMERA = TRUE PP3V3 S0
TRUE BT _MIC SHIELD secz s7m @—w R PP5V WLAN — = ;’ "“(NEED 2 TP) Foe TRUE PP1V5_S3 03
: TRUE PCIE WAKE L & = TRUE PP3V3_S3
SPEAKER FUNC_TEST = TRUE SMBUS SMC A S3 SCL s 302 790 = TRUE PP5V_S3 s
flexd TRUE SPKRAMP L N OUT sonz ses2 MB MC_A e 4302 790 [ TRUE ]5]5; VIR1VO5_S5 253
> _TRUE ___SPKRAMP_L_P_OUT ... .. TRUE N_USB2 BT P .. e>—IRUE 3V3_S5
PKRAMP_R T TRUE co N_USB2_BT N [ TRUE I;I;BYJSZT"%H
et TRUE SPKRAMP_R P _OUT .. .. TRUE MINI_CLRREQ O L ..., = TRUE TPBUS O -
e TRUE SPRRAMP_SUB_N_OUT ... . MINI RESET (L oo [ ;ggg Ppizthnlaé EESEKT
NEED TO ADD 6 GND TP 772 — 785
PKRAMP_SUB_P_OUT ..., scee ( ) B> ___TRUE ___PP3V3_G3_RTC
= TRUE PP5V_WLAN
THERMAL FUNC_TEST IPD FLEX CONN = TRUE. PP5V_SW_ODD
HI TRUE PP5V_S0_HDD FLT
> TRUE  MCPTHMSNS D2 P PP3V3_S3_LDO = S D_
TRUE MCPTHMSNS D2 N TRUE PP18V5 S3 e — TRUE PP3V3 S5 AVREF_SMC o aics
= ED TRUE 72 CS T 3 49c1 4903 TRUE. PP18V5_S3 aes asc1 aoms
LVDS FUNC_TEST = TRUE PP3V3_S53_LDO
_ = TRUE 7Z2_DEBUG3 [ s R S
o= TRUE PP3V3 LCDVDD SW F . .. = TRUE Z2_MOST D, R PP3V3 LCDVDD _SW_F . wc:
TRUE. PP3V3_S0_LCD_F = TRUE. 7.2_MISO [ TRUE PPVOUT_SO_LCDBKLT ..; cus: 7ics
PP T LCDBRLT. <o, cons nrer = TRUE 72 SCLK roce ssen — R EP‘I > _AL]DIS_‘Q_ANALQS; 3285 5202 5207
= TRUE LVDS IG DDC CLK ... ce = TRUE 2_BOOST_EN [ TRUE C_EM G2 EN C
= TRUE LVDS_I1G_DDC_DATA ... ces 72 _HOST INT TRUE E _543_54_L
= TRUE Vi A DATA N<O> i escz 75 = TRUE 7Z2_CLKIN ™ TRUE _SLP_S3 L
TRUE VDS IG_? ATA"P<0> 15 cacz 730 e TRUE 2_KEY ACT_L 4sce asc1 (NEED TO ADD 4 GND TP)
o> TRUE [[VDS_TG_A DATA N<1> i escz 75 = TRUE 72 RESET
TRUE LVDS_IG A DATA P<1> um ez iom = TRUE PSOC_MISO
= TRUE VDS _TG_A DATA N<2> i esez 75m = TRUE PSOC_MOST
= TRUE LVDS_IG_A DATA P<2> im: sz sm = TRUE PSOC_SCLK
= TRUE LVDS _IG A CLK F N . o = TRUE SMBUS_SMC_A_ S3_SDA s a2 1903
LVDS"TIG A"CLK"F P ... os fre TRUE SMBUS_SMC_A S3_SCL s a0z 790
— TRUE LED_RETURN_1 soms 7181 = TRUE PSOC_F _CS L _ aocs asc
o> TRUE  LED RETURN 2 = TRUE PICKB_ L DC POWER CONN
— R LED RETURN 3 o TRUE PP18V5_DCIN FUSE (NEED 3 TP),,,
= TRUE LED_RETURN_4 = TRUE ADAPTER_ SENSE —
— TUE igg gg;UEN 5 603 7181 KEYBOARD CONN (NEED TO ADD 4 GND TP)
(1249 =~ 68B3 T1Al
TRUE TP_BKIL_SYNC ascz = TRUE PP3V3_S3 603 703
(NEED TO ADD 5 GND TP) R PP3V42 G3H a7 603 701
= TRUE WS_KBDI1
= TRUE WS_KBD2
- TRUE WS _KBD3
B TRUE WS _KBD4
SATA ODD CONN [l TRUE WS_KBD5
= TRUE PP5V_SW_ODD _ (NEED 4 TP) ., ,,, = TRUE WS_KBD6
> TRUE  SMC _ODD _DETECT __  .ic; uss = TRUE WS_KBD7
— TRUE SATA_ODD_D2R_C_P .. s = TRUE WS_KBD8 B
ot TRUE SATA_ODD _D2R _C N .., runs = TRUE. WS_KBDY
- SATA_ODD_R2D_P e — TRUE WS_KBD10
= TRUE SATA_ODD_R2D_N = TRUE WS_KBD11
- (NEED TO ADD 4 GND TP) = TRUE NS _KBD12 aocs 4oz
= TRUE WS KBDiLa
= TRUE WS_KBD14 sscz ascs
SATA HDD/IR/SIL g TRUE WS_KBD15_CAP
I TRUE PP5V_S0 HDD FLT (5P 4 TR) u; If(%g% M
—( R ATA_HDD R2D P = TRUE ws 1
= TRUE SATA_HDD_R2D_N frerm TRUE S_KBD18
0 TRUE SATA _HDD D2R_C_P .. oo = TRUE WS_KBD19
el TRUE SATA_HDD D2R_C_N . un, ‘Z S_?{%DDZZ 0
ol TRUE SYS_LED_ANODE R ., = TRUE
= TRUE IR RX OUT e som B TRUE WS_KBD22 iscz 4o —
e TRUE PP5V_S3 IR R = TRUE WS_KBD23
(NEED TO ADD 4 GND TP) = TRUE S_KBD FF L ascz
= TRUE WS_LEFT SHIFT KBD ..o s
= TRUE IS_LEFT OPTION_ KBD s ssos soce
TRUE WS_CONTROL_KBD
(NEED  TO ADD 1 GND TP)
BATT POWER CONN
R gﬁggg_gﬁg_ggi_ggi KBD BACKLIGHT CONN
-_TmE— TRUE SYS DETECT L _ = TRUE KBDLED_ANODE ___(NEED 2 TP),,,
= TRUE BATT POS F (NEED 3 Tp) sox sems soms = TRUE SMC_KDBLED_PRESENT L .
(NEED TO ADD 3 GND TP) (NEED TO ADD 2 GND TP) SYNC MASTER=M97 MLB A
FUNC TEST
BATT SIGNAL CONN
o> TRUE __PP3v42 G3H __ °FP 3 TR (j Apple Inc. 051-7898 | D
= TRUE SMBUS_SMC_BSA_SCL ., «cs 005 S
= TRUE SMBUS__SMC_BSA_SCL_ .\, s 1500 C.0.0
= TRUE SMC_BTIL_BUTTON_L .. secs NOTICE OF PROPRIETARY PROPERTY:
E>—TRUE SMC_LID R e B IR IR EPAR I IR nc,
B bR aa R AORERS r O TRE FarLoni
(NEED TO ADD 5 GND TP) I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
IT NOT TO REPRODUCE OR COPY IT
ITI NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
v Az rrors SEWRRENT DESIGN SHEET> OF <TOJAL|DESIGN SHEETS>




"so0,soM"

(CPU VCORE PWR)

PPVCORE SO CPU
TH=0.6

RATLS

¢7s6_=PP5V_SO0_FET

1085 1006 11D6

sacz_=PPCPUVTT_S0_REG j—

aaps

MIN LINE WIDTH:

MAKEABAS]SEVTRUE
=PP5V_S0_HDD
=PP5V_S0_LPCPLUS
=PP5V_S0_FAN_RT
=PP5V_S0_CPU_IMVP
=PP5V_S0_KBDLED
=PP5V_S0_DP_AUX_MUX
S0_CPUVTTS0

3783

4205

a7cs

6208

a9m5

6986

sacs

T BASE TRUE S0_BKL 71p4

=PP1V05_S0_CPU 905 1006 1186 1206 SO0_MCPREG 6304

=PP1V05_S0_MCP_FSB 1382 1387 2103 2208 SO_VMON sces

=PP1V05_S0_SMC_LS

=PP1V05_S0_MCP_PEX_ DVDD 788 2208

=PP1V05_S0_MCP_AVDD_UF 2204

=PP1V05_S0_MCP_SATA_DVDD 788 2206

=PP1V05_S0_MCP_HDMI_VDD 1ons 2907 eres =PR3V3_S0_FET = =

=PP1V05_S0_VMON a8 =3.

=PP1V05_S0_MCP_PLL_UF_R es3 MM:P‘;:,?; T;gEXDP

=PP1V05_FW_P1VO5FWFET 3sce —pp3v3_so_mce ZZ

=PP1V05_FWPWRCTL 3584 =PP3V3_S0_MCP_DAC_UF 2304
=PP3V3_S0_MCP_VPLL_UF 23c7
=PP3V3_S0_ODD 3767
=PP3V3_S0_SMBUS_SMC_0_S0 4o

(MCP VCORE AFTER SENSE RES)

PPVCORE SO MCP

MAKE, BASE “9R0e
=PPVCORE_S0_MCP

2105 2208

+=PPOV75_S0_REG =

PPOV75 S0
TN LINE WIDTH=|

MAKE_BASE=TRUE
=PPVTT_S0_VTTCLAMP

aaps

6783

=PPOV75_S0_MEM_VTT_A 26A4
=PPOV75_S0_MEM_VTT_B 274
¢01_=PP1V5_S0_FET — PP1V5_S0 s

E BASE-TRUE
=PP1V5_S0_CPU

1086 1186

=PP1V5_S0_VMON

66n8

=PP1V8R1V5_S0_MCP_MEM 1503 1507 2208

PP1V5_S0_MEM_MCP

2783

=PP1V5_S0_MCP_PLL_VLDO

6586

=PP1V8_S0_REG

o PP1V

SO

BASE PRue
PP3V3R1V8_S0_MCP_IFP_VDD 1786 2307

=PP1V8_SO0_AUDIO

5207

3200 =PP3V3_ENET_FET

"ENET"

MB
SMBUS_MCP_0

aes
=pPP3V3_S0
=PP3V3_S0_FAN_RT
=PP3V3_S0_AUDIO
=PP3V3_S0_IMVP
=pPP3V3_S0_LCD sscs
=PP3V3_S0_MCP_GPIO 1re1
=pPP3V3_S0_MCP_PLI,_UF

4308

a7cs

5288

6208

2286

2003

411

4686
CPUTHMSNS
DPCONN

4606

7088

26n8

2788

66n5

66n8

asc7

a9n6

SMBUS_MCP_ 1
P1Vv8sS0
BKL_VDDIO
MCPDDRISNS
MCP_PLL_VLDO
P3V3FWFET 3506
FWPWRCTL, 3581

a3cs

6508

=PP3V3_S0
=PP3V3_S0
=PP3V3_S0
=PP3V3_S0
=PP3V3_S0

7107

4508

6506

RATLS

PP3V

ENET_ PHY 6c3
ﬁ%g‘%%sk‘w BTH=0:3 Mi
MRREAERsEzTRuE
— =PP3V3_ENET_MCP_RMGT 1703 1707 22a5 2286

3107

6c3

6581 2204__=PP1V0O5_S0_MCP_PLI_UF — PP1VO5 SO MCP_PLL_UF
- MIN LIN]
MIN] NECKWIDTH 0. 2 mm
VOLTAGE=
MAKE BASE TRUE
320, =PP1V05_ENET_FET
PEX & SATA AVDD/DVDD aliases
— =PP1V05_S0_MCP_PEX_AVDDO 1693
2201_PP1VO5_SO_MCP_PEX_AVDD =PP1V05 PEX_AVDD1 1683 )
FAKE_BASE-TRUE
206 mA (A01) PEX DVDDO rone
2208 707_=PP1V05_SO_MCP_PEX_DVDD PEX_DVDD1 1686 )
206 mA (A01)
2202_PP1VO5_SO_MCP_SATA_AVDD — =PP1V05_S0_MCP_SATA_AVDDO 1986
HAKE_BASE=TRUE —  =PP1V05_SO_MCP_SATA_AVDD1 1956)
127 mA (A01) =
2206 707_=PP1V05_ S0 MCP_SATA DVDD — =PP1V05_ S0 _MCP_SATA DVDDO 1986 )
127 mA (A01) —— =PP1V05 S0 MCP SATA DVDD1 Lons

E_BASE=' TgUE
=PP1VO5_ENET_MCP_PLL_MAC :2s

3102

206 mA (AO1)

57 mA (AO1)

127 mA (A01)

43 mA (AO1)

61c1=PP1V5_S3_REG
— PP5V_S0 603 607

6706 =PP3V3_S3_FET

2183 2288

3706

5202 5608 5788 57D3

1801 2084

2008 2228

4103

7008

6108

03 =PPVTT

S3_DDR_BUF

E_BASE=TRUE
=PP1V5_S3_P1V5SOFET

6703

=PP1V5_S3_MEM_A
=PP1V5_S3 MEM B
=PP1V5_S3_MEMRESET
=PP1V5_S3 HDD

2607

2707

2806

3788

PP3V3 S3
LINE_WIDT
EN-NECK WIDTH=.
VaHTAGE 3" 30
MAKE_BASE=TRUE

685 603

4303

6183

4385

2508

2986

2083

5087

CARDREADER

3007

=0.6 mm
HEN NECK §ibR=013
MAKE_BASE=TRUE
=PP5V_S3_EXTUSB
=PP5V_S3_IR
=PP5V_S3_BTCAMERA
=PP5V_S3_VTTCLAMP 6783
=PP5V_S3_MCPDDRFET 6704
=PP5V_S3_SYSLED
=PP5V_S3_TPAD 4986 4907
=PP5V_S3_WLAN 251
=PP5V_S3_1V5530V75S0
=PP5V_S3_AUDIO
=PP5V_S3 AUDIO_ AMP
— =PP5V_S3_P5VSOFET
— =PP5V_sS3_0DD

387

3788 3907

29¢3

4188

6105

5587 5507 5507

6788

3705

PPVTT S3 DDR BUF

3502

=PP1VO05

S5_REG

6081

=PP3V3_S5_REG

TN LINE WIDTH=|
MIN- NECK WIDIH=0. 3 MM
VOLTAGE=0.

MAKE_BASE= TRUE

RATLS

PP1V1R1VO5_S5 603

MAKE, BASE =9R0e
PP1V0O5_S5_MCP_VDD_AUXC 2123 2208
=PP1V05_ENET_ P1VOSENETFET 3204

PP3V3_S5 603

E BASE-TRUE
=PP3V3_S5
=PP3V3_S5
=PP3V3_S5
PP3V3_S5
=PP3V3_S5

MCP_GPIO 17¢7 19¢c1

6s8c8

MCP
MCPPWRGD 2488
PWRCTL cons
P1VOSENETFET
P3V3S3FET
P3V3SOFET
P1V05S5 6588
MEMRESET 2804
P3V3ENETFET
DP_PORT_PWR
LATEVG
LATEVG_ACTIVE
P1VOSFWFET

2183 2288

3205

6708

67c8

3205

7008

3687

3588

3507

4285 4207 s1C6

sep1 sscs =PP18V5_ DCIN_CONN —

48A6 4885 48C5 48D2

5228 5202 54D5 5686

=PPCPUVCORE,

4587

DT

MIN-NECK WI DT

VOLTAGE=3.42
MAKE_BASE=TRUE

=PPVIN_S5_SMCVREF

6A7 685 6D3

a1cs

=PP3V42_G3H_CHGR

a3cs

6683 66c8 6608

59A8 59C6 5905

=PP3V42_ G3H_SMCUSBMUX

3888

=PP3V42_G3H_TPAD

48B5 asc2 48C3
ascs

s8c2 s8C4

=PP3V42_G3H_BATT
=PP3V3_S5_SMC

=PP3V3_S5_LPCPLUS

=PP3V42_G3H_RTC_D

=PP3V42_ G3H_ONEWIRE

=PP3V42_ G3H_AUDIO

PP18V5_G3H
MIN LINE WIDTH=
MIN NECK_WIDTH=
VOLTAGE=18.5V

MAKE_BASE=TRUE

— =PP18V5_G3H_CHGR

5908

MI
IN ] NECK‘WIDTH 0 3 i
VOLTAG =12.6V
MAKE_BASE=TRUE
=PPBUS_S0

PPVIN_SO

LCDBKLT
MCPCORE

7208

6305

=PPVIN_S5_1V5S530V75S0

s1c2

=PPVIN_S5_3V3S5

s0c3

PPVIN S3 5VS3

606 60C7

=PPBUS_G3HRS5

aans

=PPBUS_S5_FWPWRSW

3587

=PPCPUVCORE_VTT_ISNS_R

588

(BEFORE HIGH SIDE SENSING RES.)

PPBUS G3H_CPU_ISNS

(AFTER HIGH SIDE CPU VCORE
& CPU VTT SENSING RES.)

VTT_TISNS —_ ®
— IN LINE WIDTR=0.¢ mm
MIN-NECK WIDTH=0:3 HM
VOLTAGE=T2. 6V
) =TRUE

p— =PPVIN SO0_CPUVTTSO

sace

=PPVIN_S5_CPU_IMVP

62c3 6204 6208

"FIREWIRE"

RATLS

3s04_=PP3V3_FW_FET — PP FW
MIN NECKWIDTH 0.2 M.M
TAGE=3.3V
M.AKE ._BASE=TRUE
— =PP3V3_FW_FWPHY
=PP3V3_S0_PlVOSFWEFET
3551 _=PPBUS_S5_FW_FET — PPVP_FW
== el HIN LINE WIDTH=0.4 mm
MIN NECK WIDTH-0.2 mm
=PPVP_FW_PORT1
=PPVP_FW_PHY_CPS_FET
3 =PP1VO_FW_FET — PP1VO5 FW

3603

3606

SYNC MASTER=BEN
sy

MIN LINE WIDTH
MIN NECK WIDTH:
OLTAGE=T.05V
MAKE_BASE=TRUE

— =PP1V0_FW_FWPHY

3408

3303

SYNC D&TE=04 21/200

Power Alijiases

(j Apple Inc.
[}
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8 | 7 | 6 | 5

| 3

2 | 1

MLB MOUNTING (TO C.

PCI-E ALIASES

UNUSED GPU LANES

HEATSINK STANDOFFS 1oo6 1605 =PEG_D2R_N<15:0> __ — NC_PEG D2R_N<15:0>
= T o T T
Z0902 720901 reos 10cs_=PEG_D2R_P<15:0> NC_PEG D2R_P<15:0>
STDOFF-4.50D.98H-1.1-3.48-TH STDOFF-4.50D.98H-1.1-3.48-TH NO_TEST=TRUE MAKE_BASE-TRUE
1603 16c3_=PEG_R2D_C_P<15:0> — NC PEG R2D C. P<15 0>

NO_TEST=TRUE
TP_PEG_PRSNT_T.
MAKE_BASE=TRUE

TP_PEG_CLK100M_P

MAKE_BASE=TRUE

MAKE_BASE=TRUE

16c6_PEG_PRSNT_TL

LEFT OF CPU = ABOVE CPU

1605 _PEG_CLK100M P

Z0903 20004 1ecs_PEG_CLK100M — TP_PEG_CLK100M
STDOFF-4.50D.98H-1.1-3.48-Tg STDOFF-4.50D.98H-1.1-3.48-TH -EEG_CLKIOOM.N = TP PRG_CLKIOOM R e
1 4 UNUSED EXPRESS CARD LANE

1656 _PCIE_EXCARD_D2R_P — TP_PCIE_EXCARD_D2R_P

= BELOW MCP - BELOW CPU 16n EXCARDMAEB;:EI;RUE

1683 _PCIE_EXCARD _R2D C_ P — TP_PCIE_EXCARD_R2D_C_P
— A

KE_BASE=TRUE
1683 _PCIE_EXCARD_R2D TP_PCIE_EXCARD_R2D N

MAKE_BASE=TRUE
16c6 _PCIE_EXCARD_PRSNT_L TP_PCIE_EXCARD_PRSNT_L
MAKE_BASE=TRUE
TP_EXCARD_CLKRE
MAKE_BASE=TRUE
TP_PCIE CLK100M EXCARD P
MAKE_BASE=TRUE
TP_PCIE CLK100M EXCARD N
MAKE_BASE=TRUE

PCIE_EXCARD_ D2R_N TP_PCIE

FAN STANDOFF

720905
STDOFF-4.50D.98H-1.1-3.48-TH :

16c3_PCIE CLK100M EXCARD N

16cs_EXCARD _CLKREQ L

3_PCIE CLK100M EXCARD P

MIN‘NECK‘WIDT
VOLTAGE=0V

FIREWIRE PRESENT SIGNALS

BRACKET) SCREW HOLES
rRo950 NOSTUFF

20906 23907

3R2P5 3R2P5

USB ALIASES

PCIE_FW_PRSNT_TL

3503 1

UNUSED USB PORTS
19c:_USB_EXTC_P — TP _USB_EXTC_P
MLB MOUNTING (TO TOPCASE) SCREW HOLES TR IP_USB_EXIC_P S
1903 _USB_EXTD_P TP_USB_EXTD_P MAKE_BASE=TRUE
23938 23505 23910 SR RATE R I use EXIDE oo
3R2P5 3R2P5 3R2P5 10c3_USB_EXCARD_P. —  TP_USB_EXCARD P "XE BASEZIRUE
19c;_USB_EXCARD N TP_USB_EXCARD_N _ "AKE_BASE-TRUE
19p3__USB_MINI_P TP_USB_MINI_P MAKE_BASE=TRUE
= 1903__USB_MINI_N Tp_use_MIRP Ei’l‘RUE
2§83 2§812 s
3R 3R
F(l ) 1 O
EMI IO POGO PINS
z2S0900 7250901 250902 750903

1.4DIA-SHORT-EMI-MLB-M97-M98 1.4DIA-SHORT-EMI-MLB-M97-M98 1.4DIA-SHORT-EMI-MLB-M97-M98 1.4DIA-SHORT-EMI-MLB-M97-M98
st OMIT st OMIT st OMIT i OMIT

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION

870-1801 6 CRITICAL

POGO PIN,SHORT,EMI,MLB,K19/K24

EMI POGO PINS

Z250904 Z50905 Z50906 Z50907
2.0DIA-TALL-EMI-MLB-M97-M98  2.0DIA-TALL-EMI-MLB-M97-M98  2.0DIA-TALL-EMI-MLB-M97-M98 2.0DIA-TALL-EMI-MLB-M97-M98
SM SM SM SM

DACS

UNUSED CRT & TV-OUT

MCP_TV_DAC_RSET

17¢6

ALIASES
INTERFACE

NC_MCP_TV_DAC_RSET

MCP_TV_DAC_VREF

17¢6

NO_TEST=TRUE MAKE_BASE=TRUE

NC_MCP_TV_DAC_VREF

MCP_CLK27M_XTALIN

17¢6

NO_TEST-TRUE MAKE_BASE=TRUE

NC_MCP_CLK27M_ XTALIN

MCP_CLK27M_XTALOUT

17¢6

NO_TEST-TRUE MAKE_BASE=TRUE

MCP_CLK27M_XTALOUT

NO_TEST-TRUE MAKE_BASE=TRUE

NC,

17¢3_CRT_IG_R_C_PR _— RT_T. PR

— NO_TEST-TRUE MAKE_BASE=TRUE
173 _CRT_IG_G_ Y Y — NC_CRT IG G Y Y

— NO_TEST-TRUE MAKE_BASE=TRUE
17¢3_CRT_IG_B_COMP_PB — NC_CRT_IG_B_COMP_PB

— NO_TEST=TRUE MAKE_BASE=TRUE
17c3_CRT_TIG_HSYNC — NC_CRT_IG_HSYNC

— NO_TEST=TRUE MAKE_BASE=TRUE
17c3_CRT_TIG_VSYNC — NC_CRT_IG_VSYNC

LVDS
UNUSED
1783_LVDS_TIG_A_DATA_ P<3>

NO_TEST-TRUE MAKE_BASE=TRUE

ALIASES
LVDS SIGNALS
NC_LVDS_IG A DATA_P3

NO_TEST=TRUE MAKE_BASE=TRUE

NO_TEST=TRUE MAKE_BASE=TRUE

LK_P

r

NO_TEST=TRUE

NC_LVDS_IG_B_CLK_N

MAKE_BASE=TRUE

NO_TEST=TRUE MAKE_BASE=TRUE

NC_LVDS_IG_B_DATA_ P<3:0>

NO_TEST=TRUE MAKE_BASE=TRUE

153 LVDS_IG A DATA N<3> - NC LVDS IG_A DATA N3 ____
1783 LVDS_IG_B_CLK_P LVD.

1783 _LVDS_IG_B_CLK_N p—

1753_LVDS_IG_B_DATA_ P<3:0> —

1753_LVDS_IG_B_DATA_ N<3:0> —

NC_LVDS_IG_B_DATA_ N<3:0>

NO_TEST=TRUE MAKE_BASE=TRUE

MISC MCP79 ALIASES

1386 _CPU_PECI MCP

— TP_CPU_PECI MCP

MAKE_BASE=TRUE

1686 _GMUX_JTAG _TCK L — TP_GMUX JTAG TCK L
— MAKE_BASE=TRUE
1686 _GMUX_JTAG_TDO p— TP_GMUX JTAG_TDO -
MAKE_BASE=TRUE
1604 _GMUX_JTAG_TDI TP_GMUX JTAG_TDI -
MAKE_BASE=TRUE
1804 _GMUX_JTAG_TM TP_GMUX_JTAG_TM: -
— MAKE_BASE=TRUE

=MCP_MITI_ RXER

1706

MCP_MITI_PD

=MCP_MII_COL
=MCP_MII_CRS

1706

1706

DP HOTPLUG PULL-DOWN

1786 _=DVI_HPD_GMUX_ TINT

MAKE_BASE=TRUE

HPLUG_DET2

Z50908
1.4DIA-SHORT-EMI-MLB-M97-M98

OMIT

MAKE_BASE=TRUE

Z50909
1.4DIA-SHORT-EMI-MLB-M97-M98
su OMIT

2605

2705,

SO-DIMM ALIASES

UNUSED ADDRESS PINS

TP_MEM_A AlS5
TP_MEM_B_A1lS5

MEM_A_A<15>
MEM_B_A<15>

MAKE_BASE=TRUE

MAKE_BASE=TRUE

ETHERNET ALIASES

=P3V3ENET EN PM_SLP RMGT L

=P1VOSENET EN

=PP3V3 ENET PHY VDDREG TP _PP3V3 ENET PHY VDDREG

=RTL8211 REGOUT NC _RTL8211 REGOUT __"AXE PASE-TRUE

=RTL8211 ENSWREG MAKE_BASE=TRUE

MAKE_BASE=TRUE

3136 _TP_RTL8211 CLK125 =

73¢3 984

FW ALIASES

1857_EW_PME L FW_PLUG DET L

=5 MAKE_BASE=TRUE
=FW_PME L j—

3508 348 FW643 WAKE L

MAKE_BASE=TRUE

CPU FSB FREQUENCY STRAPS

BSEL<2.

.0>

BSEL<0:2>
E_BASE=TRUE

=MCP_BSEL<0:2>
MA]

2003
MAKE_BASE=TRUE

3581 3507

FSB MHZ

SYNC_MASTER=M97 MLB
Igiepuesuno

SIGNAL ALIAS
051-7898 | D
C.0.0
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OMIT
7303 1306 (ETY-ESB_A L<3> sifn3* U1000 ADS* |1 FSB ADS L CBD 1306 7303
7303 1306 (ETy-FSB A L<d> Lsglaax PENRYN BNR* 22 FSB BNR L CED 1306 730
FSB A L<5> L4 * FCBGA *c5 FSB _BPRI L
7303 1306 (BT qA> 1 OF 4 BPRI*p CED o2 7 =PP1V05_SO_CPU 707 10c6 1186 1206
7303 1306 (ETy-ESB_A_L<6> Ks{n6*
7303 1306 (ETH-ESB A L<7> M3NAT* DEFER* |~ HS FSB DEFER L D) 1393 7303
7303 1306 FSB A L<8> w2 ag* DRDY * g F21 FSB_DRDY L 1386 7303
ping 9 P D R1000*
7203 136 (ET-ESB_A L<9> nlagx DBSY*|nEL FSB DBSY L G 156 70 09
7303 1306 FSB_A 1<10> w3 A10% R
oo 9 ° /16w
7303 1306 (ETH-FSB A L<11> PSoALll* & BRO* [ F1 FSB_BREQO L CED 1306 7302 s
7303 13c6 (ETH-ESB A L<12> p20(A12% 9 2 2
7303 1306 (ETH-ESB_A L<13> L2gA13* o & IERR*[420 7303CPU_IERR L
7303 1306 (ETy-ESB_A_L<14> PigAl4* & § INIT*|5B3 CPU_INIT L am s 73cs
7303 1306 (ETy-ESB A L<15> SWINER 2
7303 1306 (ET)-FSB A L<16> RINAL6* LOCK* |84 FSB_LOCK L LED) 196 73e2
7303 1306 (ET)-ESB_ADSTB_L<0> 1 ADSTBO*
RESET*|nc1 FSB_CPURST L (I 122 1383 7303
7303 1386 FSB_REQ L<0> k3 {REQO* RSO*[5r3 FSB RS L<0> am) 1o 702
7303 1386 FSB_REQ_L<1> 12 [REQ1* RS1%[5rs FSB_RS_L<1> am 136 738
7303 1386 FSB_REQ L<2> x2 JREQ2* RS2%[593 FSB RS 1<2> Q) v 730
7303 1386 FSB_REQ TL<3> I3REQ3* TRDY * (462 FSB_TRDY L Yeus RELUREC
7303 1386 FSB_REQ L<4> 11 REQ4*
HIT* |6 FSB HIT L LB 1386 733 OMIT
7303 1306 (ETy-ESB A L<17> v2 {17+ HITM*|Ed FSB_HITM L CED 1506 730
7363 13¢6 FSB_A_1<18> UsAL8* 7303 1303 FSB_D_L<0> £22JDO* U1000 D324 ¥22 FSB_D_L<32> D 303 7303
7363 1306 (ETY-ESB A L<19> R3{a19+ BPMO* [ AD4 XDP_BPM_L<0> CED 12c6 7m0 7303 1303(ET)-ESB D L<1> r2aD1* PENRYN D33%|4AB24  FSB D L<33> D e 7m0
7303 1300 (ETy-ESB A L<20> wslaz0x BPM1%|oa03 XDP_BPM_L<1> D 1206 7m0 R15040§ 7303 1303 (ET)-ESB D_L<2> B26fD2 % onon D34+ v2e FSB D _L<34> D 1503 730
7303 1306 (BT FSB A L<21> Vi A21% E BPM2*[5AD1 XDP_BPM L<2> CED 1ace 73m3 Tt 7303 1303 (BT FSB_D L<3> G220[D3* 2 OF 4 D35%|~ V26 FSB D L<35> LD 133 7303
“ 1/16W
7303 1306 (ETy-ESB_A_L<22> ¥soa22% B g BPM3 * [y ACd XDP_BPM_L<3> D 205 79m ne-tr 7303 1303(ETy-ESB_D_L<4> F230[D4* D36*jgv23 FSB_D_L<36> CED 155 79
73¢3 1306 (ET)-ESB_A_L<23> UlyA23* 9 H PRDY *AC2 XDP_BPM_TL.<4> CED 1206 7 2 7303 1303¢ET)-FSB_D_L<5> G250{D5* D37 T22 FSB_D_L<37> D 133 703
[0}
FSB A 1<24> Ra, * <] *{~act XDP_BPM_L<5> FSB D_L<6> £25 D6 * *|y U25 FSB D_L<38>
7303 1306 (BT oA24 o PREQ* 5 CED) 1ace 3m 7303 1:03¢ETY D6 D38| CED 133 7302
7363 1306 (ETY-ESB_A_L<25> 159A25* ] 3] TCK|_acs XDP_TCK I one 1205 7300 7303 1303 (ET)-ESB D L<7> E23D7* D39%|5 023 FSB D_L<39> D s 7o
7365 136 (ETH-ESB_A L<26> noazer g N TDI| an6  XDP TDI G 956 125 7m0 7203 1303¢ET)-ESB D L<8> K23fDg* D40%¥25  FSB D L<40> D e 70
73¢3 1306 (ET)-ESB_A_L<27> M2 A27* a TDO|_AB3 XDP_TDO {OUT) o°6 1263 7383 7303 1303y FSB_D_L<9> G240)D9* o ~ D4 1% W22 FSB_D_L<41> CED 133 703
7363 1306 (ETY-ESB_A_L<28> ws|a28 % TMs| 28BS XDP_TMS Q) 56 1209 7m0 7303 1303(ET)-FSB D L<10> 1234D10% o " D424 ¥23 FSB D_L<42> D s 7o
7303 1306 (ETY-ESB_A L<20> raA29% TRST* {5286 XDP_TRST L QI one 1283 733 7303 1303 BT )-ESB D L<11> 3239D11% & & D43*fg w24 FSB D L1<43> D 55 100
FSB A L<30> vz 30 DBR*jyC20 XDP_DBRESET L FSB D_L<12> n22|p12% D44 | wes FSB D_L<44> ) o
733 1306 (BT % o D) 1200 2603 N 7303 1303CETY q < < o CED) 1362 1303
7363 1306 FSB_A_L<31> vigasix Rlo%g 7303 1303 FSB_D_L<13> F269D13% E E D45+ AR23  FSB D L<45> CED 155 1o
7303 1306 (ET)-ESB A L<32> WoA32* 5% 7303 1303¢ET)-ESB D L<14> K220[D14 % D46 %[ AR2d FSB D L1<46> Yass REIRELY
1/16W
73¢3 1306 (ETH-ESB A L<33> ARG A33* THERMAL MF-LF 7303 1303¢ET)-ESB D L<15> 5234D15% D47 AB2S FSB D L<47> CED) 1353 7303
402
7363 1306 (ETY-ESB_A_L<34> a2 a3ax 022 7303 1306 ET)-ESB_DSTB L N<0> 326 DSTBNO* DSTBN2 *| ¥26 FSB_DSTB_L_N<2> LB 1306 7303
7363 1306 (ETy-ESB_A_L<35> AR3A35* PROCHOT* (5021 CPU_PROCHOT_L {OUTy 2386 4104 62ce 73c3 7303 1306 (ET)-ESB_DSTB_L_P<0> 5265DSTBPO * DSTBP2*AA26  FSB_DSTB L P<2> CED 106 7303
7303 1386 (ETy-ESB_ADSTB_L<1> Vi ADSTB1* THERMDA| 324 PU_THERMD_P. 4605 8003 7303 1306 CETy-ESB_DINV_L<0> 125[DINVO* DINV2*ou22 FSB_DINV_L<2> GED 1vs 7
THERMDC|_B25 CPU_THERMD N OO 1605 003
73¢3 13A3 CPU A20M L A6~ A20M*
73¢3 1307 (OUT)-CEU_FERR L 25| FERR* THERMTRIP*|5CT PM_THRMTRIP L [OUT) 1367 41ca 7383 7303 1303¢ET)-ESB D L<16> N224D16* D4 8% AE24 FSB D L<48> CED 1393 703
73¢3 133 PU_IGNNE L C4| TGNNE* 7303 1303¢EYy-ESB_D_L<17> K254[D17 % D49*(o A2 FSB D L<49> CED) 1352 7303
= FSB D_L<18> »26D18* D50*%|yAR21  FSB D L<50>
g 7303 1303¢ETY q o CED 1383 7303
7383 1323 [TITy-CRU_STPCLK L s |stpcLrs H B CLK FSB D L<19> r23{p19* D51%ps2B22  FSB D I<51>
% 7303 1303CETY q o CED) 1383 7302
7303 1383 [TMy-CBU_INTR c6 |LINTO 7303 1303 CET)-ESB D L<20> r23fp20* D52%|y 2821 FSB D L<52> GED 100 70
73¢3 133 PU_NMI Ba_|LINT1 BCLKO| 522 FSB_CLK_CPU_P am e e 7303 1303 FSB_D_L<21> M24[D2 1% D53%AC26  FSB D L<53> CED 1002 7303
7383 13A3 CPU SMI L A3~ SMI* BCLK1| A2l FSB_CLK_CPU N Yeun RELIELY 7303 1303¢EYY-ESB D L<22> L220JD22 % D54 AD20 FSB D L<54> CED) 1553 790
7303 1303 (ET)-ESB D L<23> w23 D23+ D55*|yAE22  FSB D L<55> CED 100 70
TP_CPU_RSVD_M4 us_|RSVDO 7303 1303(ET)-ESB D L<24> r25{p24% ~ [ D56*|pAr23  FSB D L<56> CED 100 700
TP_CPU_RSVD_N5 N5 _|IRSVD1 7303 1303CETY FSB_D_TL<25> 223D25* g & D57 %[ AC25 FSB_D_L<57> LBD 1383 7303
TP_CPU RSVD_ T2 2 _|RSVD2 7303 1303 (ET)-ESB D_L<26> r22{p26 % © © D58%f~ AE21  FSB D L<58> CED) 1553 7908
TP_CPU RSVD V3 v3 |RSVD3 a 7203 1203¢ETy-ESB D L<27> 124|p27* & & D59%loa021  FSB D 1<59> CED 1303 7308
TP_CPU_RSVD_B2 52_|RsvD4 3 7303 1303 (ET)-FSB D L<28> r2a D28 * g g D60*|pAC22  FSB D L<60> GD 19 7303
TP_CPU RSVD_F6 r6 |RSVDS5 ] 7303 1303 CET)-ESB D L<29> L25{p29% D61%jp2p23 FSB D L<61> D 100 70
TP_CPU_RSVD_D2 2 _IRSVD6 g 7303 1303(ETy-ESB_D_L<30> 1259D30* D62+ AF22  FSB D L<62> D v
TP_CPU_RSVD_D22 p22_|RsVD7 7303 13€3 FSB D_L<31> w25 p31+% D63%|yAC23  FSB D L<63> 1383 7303
1 D q o <D
TP_CPU RSVD D3 3 |IRSVD8 1}]}005 7303 1306 (ET)-FSB_DSTB L N<1> 26 DSTBN1* DSTBN3*|y 225  FSB DSTB L N<3> BT 1306 7303
CPU JTAG Support g 1 7203 1306 CET)-ESB_DSTB L P<1> 126 {DSTBP1* DSTBP3*|yar2se  FSB DSTB L P<3> CED 106 790
1/16w
MP-LF 7203 1306 CET)-ESB_DINV_L<1> N24|DINV1* DINV3*nac20 FSB DINV I<3> LD 106 7303
R1090 2402
54.9
7383 1283 sce_XDP_TMS 7383 2581CPU_GTLREF 2026 |GTLREF MISC COMPO|_R26 7323 CPU_COMP<0>
13 CPU_TEST1 c23 |rEsTl CcoMp1| u26 7383CPU_COMP<1>
116w
R514021 nroze 'R1006 CPU_TEST2 025 |PEST2 CcOMP2| _an1 7383 CPU_COMP<2>
7383 1283 9cs _XDP_TDT y gz,ox TP_CPU_TEST3 c24_|TEST3 COMP3|_v1_ 7383CPU_COMP<3>
1%
1 1/160 CPU_TEST4 ar26 |pEsT4
116w ME=
MF-LF R514022 L 402 NO STUFF TP_CPU_TEST5 AF1l_|TESTS DPRSTP*| ES CPU_DPRSTP_L I 1303 6207 7383 R1023% R1021°
402 .
7383 1283 9c6_XDP_TDO Cc1014 * TP_CPU TEST6 226 _|TEST6 DPSLP*5 BS CPU DPSLP L Yesis RECREL] 54.9 54.9
PLACEMENT_NOTE=Place R1092 near ITP connector (if present) i NO STUFF 0.1uF — TP_CPU_TEST! c3 |TESTT DPWR* D24 FSB_DPWR_L Yens RISRE ;élfé ;élfé
HeoLE R1010 Yo 2 7303 852 (GUT-CRU_BSEL<0> B22 [BSELO PWRGOOD[_P6. CPU_PWRGD LI 1207 1383 7303 402 , 402 ,
AR, 402 733 882 CPU_BSEL<1> 823 |BSEL1 SLP*5 27 FSB_CPUSLP_L ) 3 7383
L CPU_BSEL<2> c21 |BSEL PST* AE6 CPU PSI L
73¢3 8B2 6207
NO STUFF NO STUFF < P o> 'R1022 'R1020
R1011° 'R1012 27.4 27.4
1K 1K PLACEMENT_NOTE=Place C1014 within 12.7mm of CPU. 1iew 1iew
7383 1286 906 _XDP_TCK 5% 5% - s i i
1/16W /16w PLACEMENT_NOTE=Place R1005 within 12.7mm of CPU. , 402 , 02
MP-LF MP-LF
R1094 202, , 402 PLACEMENT_NOTE=Place R1006 within 12.7mm of CPU.
649
73a3 1283 9ce_XDP_TRST T, PLACEMENT_NOTE (all 4 resistors):
1% e

SYNC

CHANGE CPU FROM

FROM T18

SOCKET TO

BGA SYMBOL

1/16W
ME-LF
02

Place within 12.7mm of CPU

——
SYNC _MASTER=T18 MLB
[P

SYNC DATE=12/12/2007
———————

CPU FSB
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SYNC FROM T18

(CPU CORE POWER)

PVCORE 707 1085 1106

a7

a9

A10

212

a13

AlS

217

Bl4

B1S

B17

B18

B20

cio

ci2

c13

cis

c17

cig

D10

D12

D14

pis | vee

D17

Fl4

Fi5

F17

Fig

F20

AAT (BR1#)

An9

AR10

AR12

An13

AR1S

AR17

An18

AR20

Ac10

AB10

AB12

AB14

AB15

AB17

AB18

OMIT

Ul1l000

PENRYN
FCBGA

3 OF 4

AD15

AD17

ap18

AE9

AE10

AE12

AE13

AE1S

AE17

AE18

AE20

AF10

AF12

AF14

AF15

AF17

AF18

AF20

621

44
41
30.4
23

(SV Design Target)
(SV HFM)
(SV LFM)

A
A
A
A (LV Design Target)

(CPU IO POWER 1.05V)

'ASJM_PIV 7D7 905 11B6 12D6

J21

K21

vcep

m21
n21

N6

R21

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

(CPU INTERNAL PLL POWER 1.5V)

=PP1V! 786 1186

.
VCCA| 130 mA
N
VIDO| A6 CPU_VID<0> [Ty s207 732
VID1| aFs CPU_VID<1> [T s207 732
vID2| AEs CPU_VID<2> [ c2c7 7383 —PPVCORE S0_CPU
vID3| aF4 CPU_VID<3> [T s2c7 73m3
VID4| AE3 CPU_VID<4> [Ty s207 732 )
VID5| aF3 CPU_VID<5> o) c2c7 7m0 13(}0100
VID6| AE2 CPU_VID<6> D s2c7 73m3 1 o
MP-LF
, 402
VCCSENSE|_ar7 CPU_VCCSENSE_P UDy 6215 73m3

PLACEMENT_NOT!
PLACEMENT_NOT!

CPU_VCCSENSE N o {OUTy 6285 7383

'R1101
100
1s
116w

MF-LF
, 402

CHANGE CPU FROM SOCKET TO BGA SYMBOL

Current numbers from Merom for Santa Rosa EMTS,

doc

#20905.

707 1006 11D6

lace R1100 within 25.4mm of CPU, no stubs.
lace R1101 within 25.4mm of CPU, no stubs.

Bl1

B13

Bl6

B19

B21

F11

F13

Fle

F19

F22

F25

us

m22

M25

N1

OMIT
Ul1l000
PENRYN
FeBGA
4 OF 4

(Socket-P KEY)

6

P21

P24

R2

RS

R22

R25

71

T4

vs

v22

v2

w1

ARs

Ang

AR11

AR14

Anl6

an19

An22

An25

aB1

ap11

ap13

AD16

ap19

ap22

AD25

AE1

AF11

AF13

AF16

AF19

aF21

A25

AF25

SYNC MASTER=T18 MLB SYNC DATE=12/12/2007
———————

CPU Power & Ground
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SYNC FROM T18

1006 1085 707=PPVCORE S0_CPU

1086 786=PP1V5_ S0 CPU

CPU VCore HF and Bulk Decoupling

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE (C1200-C1219):

1206 1006 905 707=PR1VO5 SO CPU

Place inside socket cavity on secondary side.
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1 C1200 1 Cl201 1C1202 1 C1203 1 C1204 1 C1205 1 C1l206 1 C1207 1 Ccl208 1 C1209
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% —— 20% - 20% - 20% - 20% —— 20% - 20% - 20% —— 20% - 20%
, 83V , 83 , 83V 5 83V 5 83V , 83V , 83V 5 83V 5 83V 5 83V
CERM-XSR CERM-XSR CERM-XSR CERM-XSR CERM-XSR CERM-XSR CERM-XSR CERM-XSR CERM-XSR CERM-XSR
805 805 805 805 805 805 805 805 805 805
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1 c1210 1Cc1211 1Cc1212 1C1213 1Cl214 1 C1215 1 Cl216 1Cc1217 1C1218 1 C1219
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% - 20% - 20% - 20% - 20% - 20% - 20% - 20% —— 20% - 20%
6.3v 6.3v 6.3v 6.3v 6.3v 6.3v 6.3v 6.3v 6.3v 6.3v
2 CERM-XSR 2 CERM-XSR 2 CERM-XSR 2 CERM-XSR 2 CERM-XSR 2 CERM-XSR 2 CERM-XSR 2 CERM-XSR 2 CERM-XSR 2 CERM-XSR
805 805 805 805 805 805 805 805 805 805
PLACEMENT_NOTE (C1240-C1243):
Place on secondary side. Place on secondary side.
CRITICAL CRITICAL CRITICAL CRITICAL
NOSTUFF|, . . .
+| C1240 +| Cl241 4|7 C1242 4| C1l243
—— 470UF-4MOHM — — 470UF-4MOHM 470UF-4MOHM 470UF-4MOHM
T 208 T 208 208 208
|3_1 2.0V 3 |2 2.0v 2.0V 3 |2 2.0v
POLY-TANT POLY-TANT POLY-TANT POLY-TANT
Dp2r-sM D27-5M Dp2r-sM Dp2r-5M
Place on secondary side. Place on secondary sideJ_
1x 10uF, 1x 0.01luF
PLACEMENT NOTE=Place C1281 near CPU pin B26.
C1250 * 1 Cc1251
10uF 0.01UF
<% i
X5R 2 2 CcerM
603 402
1x 330uF, 6x 0.luF 0402
PLACEMENT_NOTE=Place C1260 between CPU & NB.
CRITICAL
C1260 '|. 1Cl261 1Cl1262 1Cl1263 1Cl264 1 C1265 1 C1266
330UF 0.1UF
% @
rory-zanr 2| * 2 cemu
Dp2r-sM2 402

REMOVE NO STUFF CAPS C1220 TO C1231

REMOVE C1244 & C1245
CHANGE C1240-C1243 AND C1260 FROM 128S0241(9 MILLI-OHM)

TO 128S0231(6 MILLI-OHM)

SYNC MASTER=RAYMOND
—

SYNC qéTE=03 31/200

CPU Decoupling

Cfs Apple Inc.
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7cs_=PP3V3 S0 _XDP

Mini-XDP Connector

NOTE: This is not the standard XDP pinout.

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

MCP79-specific pinout

1186 10C6 905 77 P1V05 SO CPU
XDP XDP_CONN
R1315° CRITICAL
54,9 J1300
1/16W LTH-030-01-G-D-NOPEGS
MP-LP _
02, F-ST-SM
2 00 1
7383 905 (ET)—XDP_BPM L<5> OQBSFN_AQ 10 02 - OQBSFN_CQ JTAG_MCP_TDO m oe
7383 96 (BT XDP_BPM L<4> OQBSFN_A1l —— 6 e 5 - QBSFN_C1 JTAG MCP_TRST L Ty 2087
8 7
O O
7383 906 (ETy—XDE_BPM L<3> OBSDATA_AQ o 100" P OBSDATA_COQ MCP_DEBUG<0> CED 107 703
7383 905 [(TMy—XDE_BEM L<2> OBSDATA_A1l -2 1o ot P QBSDATA_C1 MCP_DEBUG<1> CED 1007 7603
14 13
O O
7383 506 [TNy—XDE_BPM_L<1> OBSDATA_A - oo - QBSDATA_C. MCP_DEBUG<2> CED 107 7603
733 scs (T XDP_BPM_L<0> OBSDATA_A - 18 oo 17 - QRSDATA_C MCP_DEBUG<3> CED 1007 7603
20 19
oo C
TP_XDP_OBSFN_BO OQBSFN_BQ 22 | 5 o2t OBSFN_DQ JTAG MCP_TDI OOy 2087
TP_XDP_OBSFN_B1 OBSFN_B1 24 | 5o QBSFN_D1 JTAG MCP_TMS T 2087
26 0o 25
TP_XDP_OBSDATA B0 QBSDATA_BQ PUSFGELLES oo £ - QBSDATA_DO MCP_DEBUG<4> CED 107 703
TP_XDP_OBSDATA B1 OBSDATA_B1 - 1o o2 - QBSDATA D1 MCP_DEBUG<5> CED 107 7603
32 oo 31
TP_XDP_OBSDATA_B2 QBSDATA_B -4 1o o022 = QBSDATA_D MCP_DEBUG<6> CED 1007 7603
¥p® TP_XDP_OBSDATA B3 QBSDATA_B - 1o os - QBSDATA_D MCP_DEBUG<7> CED 107 703
R1399 38 |5 o2
1K
LAAAZ XDP_PWRGD PWRGD/HOOKQ -0 1o o2 = ITPCLK/HQOOK4 FSB_CLK ITP P Yesu RECREL
5% XDP_OBS20 HOOK1 o210 ot = ITRPCLK#/HOOKS FSB_CLK_ITP_N ) 382 738
1/760 hand -
Me-LP VCC_OBS_AB 44 |5 o83 VvCC_OBS_CD
o 16cs [TT)—BM_LATRIGGER L HOOK - Lo oS - RESET#/HOOK6 7323 XDP_CPURST L FSB_CPURST L ) 506 13m0 7303 -
-
2087 QUM ITAG _MCP_TCK HOOK. -2 1o oY - DBR#/HOQK. XDP_DBRESET L LoD ocs 24 PLACEMENT NOTE=Place close to CPU to minimize stub.
50 1o o2 NOTE: XDP_DBRESET_L must be pulled-up to 3.3V.
7683 4306 2003 CFTH MBUS_MCP_0_DATA DA — 52 0o 51 - TDO XDP_TDO I ov6 ocs T3
7683 4308 2003 CETD SMBUS_MCP_0_CLK CL L oo 53 -l TRSTn XDP_TRST L OO 976 9cs 733
6 55 XDP_TDI
TCK1 NexXido o - TDT [T o56 oce 73m3
7383 506 986 (OOM}—XDR_TCK TCKQ PUREELLES DO L) - ™ XDP_TMS U o5 oce 13m3
80 | 5 o322 XDP_PRESENT#
XDP XDP
C1300 * 1 Cl301
0.1uF —— ——0.1uF
0
e S e
X5R X5R
02 02
998-1571 1 B
Direction of XDP module
Please avoid any obstructions
on even-numbered side of J1300

—
SYNC _DAT: =11/07/200

SYNC MASTER=K19 MLB
I yuno

eXtended Debug Port (MiniXDP)
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OMIT
Ul400
MCP79-TOPO-B
BGA
(1 oF 11)
7303 sca, FSB_DSTB_L_P<0> T40~|CPU_DSTBPO# CPU_DO0#5¥43 ESB_D_L<0> 9e4 7303
- FSB_DSTB L _N<0> U405CPU_DSTBNO# CPU_D1#, W42 FSB D L<1> sca 7303
7303 sca, FSB_DINV_L<0> V41~ CPU_DBIO# CPU_D2#5¥40 G —w D_L<2> 9c4 7303
<D han 9 CPU_D3#ALwa1 FSB D L<3> sca 7303
7303 934, FSB_DSTB_L P<1> W394CPU_DSTBP1# CPU DAL Y39 FSB_D_L<4> sca 7303
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733 906 (OO} FSB RS L<2> - AC424CPU_RS2#
R1430° 2202 _PP1VO5_SO_MCP_PLL FSB CPU_A20M# AR CPU A20M L scs 7303 =PPLV0S S0 MCP FSB
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2688 MEM A DQ<63> ars |MpQO_63 MDQSO_7_P| L1 gy ~ MEM A DOS P<7> CED 265 7402
268 MEM_A_DQ<62> ALY IMDQO_62 MDQSO_7_NjAL1L MEM_A_D <72 2685 74C3
2687 MEM A DQ<61> 2p9 [MDQO_61 MDQSO_6_P| 2R8 MEM A DQS P<6> 2687 74c3
o MEM A DO<60>. avo |Mpoo_60 MDQSO0_6_Njo2Re MEM A DQS_N<6> 2687 743
2687 MEM A DQ<59> are |MpQO_59 MDQSO0_5_p| 2wz MEM A DQS P<5> 2685 7403
26a7, MEM_A_DO<58> AL7 IMDQO_58 MDQSO0_5_N|yaWs MEM_A_D <S> 2685 74C3
2688 MEM A DQ<57> a6 |Mpoo_57 MDQSO0_4_p| 2213 MEM A DQS P<4> 2687 7403
2685 MEM A DQ<56> aw7_|MpQo_56 MDQSO0_4_N|oaR13 MEM A_DQS N<d> 2687 7403
ems, MEM A DQ<55> are |MDQO_55 MDQSO0_3_p| avas MEM A _DQS_P<3> 264 7403
2687 MEM A DQ<54> ar7 |MpQO_54 MDQSO0_3_Njya2s MEM A DQS N<3> 26c4 7403
2688 MEM_A_DQO<53> ave |MpQO_53 MDQSO_2_p| auso MEM_A_DQS_P<2> 2682 74c3
o MEM A DQ<52> aws_|MpQo_52 MDQSO_2_Njqauzo MEM A _DQS N<2> 262 74c3
2687 MEM A DQ<51> AN10_[MDQO_51 MDQSO_1_P| AT35 MEM A DQS P<1> 2604 74c3
260 CETy—MEM A _DO<50> @255 [1DO0_50 MDQSO_1_N|qauss MEM A DQS N<1> 26c4 7403
2687 MEM_A_DQ<49> avs_|MpQo_49 MDQS0_0_p| au3s MEM_A_DQOS_P<0> 26c2 7403
2685 MEM A _DQ<48> avs |MpQo_48 MDQSO_0_N|aT39 MEM_A_DQS_N<0> 2602 74c3
2687 MEM A _DQ<47> au7_|MDQO_47
2687, MEM A DQ<46> AU8_IMDQO_46
2687 MEM_A_DQ<45> a9 IMDQO_45 o
2687 MEM A DQ<44> AP11 IMDQO_44
2685, MEM A DQ<43> AW6_IMDQO_43
2685 MEM A DQ<42> avs |Mpo_42 Z MRAS0#}yaviz MEM A RAS L 26c5 7403
2685 MEM_A_DOQ<41> AU9_IMDQO_41 MCASO#{AP17 MEM A _CAS L 26c7 7403
2688 MEM_A_DQ<40> avs |MpQO_40 O MWEO#}yAR17 MEM_A_WE_L 26¢7 7403
268, MEM A DQ<39> AUll IMDQO_39
2687, MEM A DQ<38> Avil IMDQO_38 H
2605 MEM A DQ<37> Av13 IMDQO_37 E l
2688 MEM_A_DQO<36> AW13 IMDQO_36
2605 CETy—MEM A DO<35> @511 |MDOO_35 H
2687 CBTD MEM A DQ<34> @711 [MDQO_34 MBAQ_2| AP23 MEM A BA<2> 26¢7 74D3
. MEM A DQ<33> aria_[Mpoo_33 E' MBAQ_1| AP1s MEM A BA<1> 2605 74D3
267 MEM_A_DQ<32> au13 |MpQo_32 MBAO_0| w17 MEM_A_BA<0> 267 7403
2602 MEM A DQ<31> AR26_IMDQO_31
26ca MEM A DQ<30> AU25_IMDQO_30 4
26c2, MEM A DQ<29> AT27 IMDQO_29
26c2 MEM_A_DQ<28> AU27_|MDQO_28 n_l
MEM_A_DQ<27> Ap25
26c2 MDOO_27 MAO 14| AR23 MEM A A<14> 2605 7403
2604 MEM A DQ<26> AR25 IMDQO_26 -
- MAO 13| avis MEM_A_A<13> 267 7403
2604 MEM A DQ<25> aP27_|MDQO_25 -
_: MAO 12| aw23 MEM A A<12> 267 740
0 6C7 74D3
2604 MEM A DQ<24> AR27_|MDQO_24 -
- MAO 11| awz MEM A A<11> 26¢5 7403
2684 MEM_A_DQ<23> AP29 IMDQO_23 -
- MAO 10| awio MEM A A<10> 267 7403
2682 MEM A DQ<22> AR29 IMDQO_22 =
& 1 A DO<22> oy B2R29 | - MAO 9| Av21 MEM_A_A<9> 2607 7403
2604 MEM A DQ<21> AP31 IMDQO_21 -
lase’ 1A DO<2]> gy 2P - MAO 8| AR22 MEM_A_A<8> 2607 7403
2604 MEM A DQ<20> AR31 IMDQO_20 -
- MAO 7| Av21 * MEM A A<7> UMy 265 7403
2682 MEM_A_DQO<19> av27_ |MDQO_19 -
- MAO 6| P21 > MEM A A<6> Uy 2605 7403
2602 MEM A DQ<18> AN29 IMDQO_18 -
_ MAO 5| AR21 > MEM A A<5> Uy 2607 7403
2602 MEM A DQ<17> Av29 IMDQO_17 -
- MAO 4| an21 > MEM_A_A<4> D) 2605 7403
2684 MEM A DQ<16> AN31 IMDQO_16 -
— MAO 3| avie * MEM A A<3> U 2607 7403
2608 MEM_A_DO<15> AU31 IMDQO_15 -
— MAO 2| Auio ® MEM A A<2> OO 265 7403
2602 MEM A DQ<14> AR33 IMDQO_14 -
_ MAO 1| AT19 MEM A A<1> 267 7403
2602 MEM A DQ<13> Av37 IMDQO_13 -
— MAO_ 0| 2R19 > MEM_A_A<0> U 26c5 7403
2604 MEM A DQ<12> AW37 IMDQO_12 -
2602 MEM A DQ<11> AT31 IMDQO_11
2608 MEM_A_DO<10> Av31 IMDQO_10
20_ MEMORY
2602 MEM_A_DQ<9> AT37 IMDQO_9 CONTROL
2604 MEM_A_DQ<8> AU37_IMDQO_8 0A
2604 MEM_A_DQ<7> aw39 |MDQO_7
— MCLKOA 2 p| aw33 TP_MEM A CLK2P
26c4 MEM_A_DQ<6> AV39 _IMDQO_6 -
- MCLKOA_2_NjpAv3 b TP_MEM A CLK2N
2602 MEM_A_DQ<5> AR37_IMDQO_5 -
2602 MEM A DQ<4> AR38_|MDQO_4 MCLKOA_1_p| Ba24 MEM A CLK P<1> 2605 7403
2602 MEM A _DQ<3> av3s [MDQO_3 MCLKOA_1_Npa¥24 g  MEM A CLK N<1>  g5ym, zecs 7403
MEM_A_DQ<2> Aw3s
26c2 MDOO_2 MCLKOA 0_P| 2820 g MEM A _CLK P<0> O 2607 7003
2608 MEM_A_DQ<1> AR3S_IMDQO_1 —
— MCLKOA 0 NiBC20 MEM A CLK_N<0> 26¢7 7403
2601 CBTY MEM A DQ<0> @ 2235 |MDQO_0 -
2687, MEM A DM<7> ANS_IMDQMO_7 MCSOA_1#|pAT15 MEM A CS L<1> 2607 7403
2685 MEM_A_DM<6> aus_|MDQMO_6 MCSOA_O0#|,pRLS MEM A CS L<0> 26¢5 7403
2687 MEM_A_DM<5> AR10_IMDOMO_5
2688 MEM_A_DM<4> am3 [MpoMo_4a MODTOA_1| AP1s MEM_A_ODT<1> 26¢5 7403
2602 MEM A DM<3> an27 |upomo_3 MODTOA_O| AV1S MEM A ODT<0> 2605 7403
2684 MEM_A_DM<2> A29 IMDOMO_2
2602, MEM A DM<1> Av35 IMDQMO_1 MCKEOA_1| AuU23 MEM A CKE<1> 2605 74D3
MDOMO_0 MCKEOA_0|

2604 (OUT}—MEM_A_DM<0> - AR34

aT23 MEM_A_CKE<0> 2607 74D3
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7483 2785, MEM B DQ<63> ATd IMDQ1_63 MDQS1_7_P| AT2 MEM B DOS P<7> 2785 74n3
7483 275, MEM_B_DQ<62> a3 |upo1_62 MDQS1_7_NjpaTi MEM_B_D: <7> 2785 74n3
7483 277, MEM B _DQ<61> av2_IMDQ1_61 MDQS1_6_P| AY2 MEM B DOS P<6> 2787 74n3
7483 277, MEM B DQ<60> Av3 IMDQ1_60 MDQS1_6_NjyAYL MEM B DOS N<6> 2787 74n3
743 2785, MEM B DQ<59> AR4_IMDQ1_59 MDQS1_5_P|[ BB6 MEM B DOS P<5> 2785 74A3
7483 277 MEM_B_DO<58> ar3 |upo1_s8 MDQS1_5_Njyas MEM_B_D« <5> 2785 74m3
7483 27As, MEM B DO<S57> AU2 IMDQ1_57 MDQS1_4_p| BA1O MEM B DOS P<4> 2787 74A3
7483 2787, MEM B DQ<56> AU3_IMDQ1_56 MDQS1_4 NpyAvYll MEM B DOS N<4> 2787 74n3
7483 2787, MEM B DO<55> AY4 IMDQ1_55 MDQS1_3_P|f BB33 MEM B DOS P<3> 2782 74A3
7483 2787 MEM B DQ<54> av3 |upo1_s4 MDQS1_3_Njypass MEM B_DQS N<3> 2702 74m3
7483 2787, MEM_B_DO<53> BB3 IMDQ1 53 MDQS1_2_P| BB37 MEM_B_D P<2> 27C4 7483
7483 2785, MEM B DQ<52> Be3 IMDQ1_52 MDQS1_2_ NfHBA37 MEM B DOS N<2> 274 74n3
7483 2785, MEM B _DQ<51> a4 IMDQ1_51 MDQS1_1_Pp| BA43 MEM B DOS P<1> 27¢4 74n3
7483 2785, MEM B DQ<50> 243 IMDQ1_50 MDQS1_1_NfAv42 MEM B DOS N<1> 274 74n3
7483 2787 MEM_B_DQ<49> a3 lMpQ1_49 MDQS1_0_p| a4z MEM_B_DOS_P<0> 2702 74m3
7483 2785, MEM B DQ<48> BB2 IMDQ1_48 MDQS1_0_NfHAT43 MEM B DOS N<0> 2702 74n3
7483 2787, MEM B _DQ<47> BBS5 IMDQ1_47
7483 2787, MEM B _DQ<46> BAS IMDQ1_46
7483 2787, MEM_B_DO<45> a8 |upQ1_45 |_|
7483 2785, MEM B _DQ<44> BC8 IMDQ1_44
7483 2785, MEM B _DQ<43> BBd4_IMDQ1_43
7483 2785, MEM B DQ<42> Bc4 IMDQ1_42 Z MRAS1#pan1e MEM B RAS L 2705 7483
7483 2787 MEM_B_DO<41> BA7_|MDQ1_41 MCAS1#[pBAL5 MEM_B_CAS_L 2707 7483
7483 2785, MEM_B_DQ<40> avs IMpQ1_40 O MWE 1#yBA16 MEM_B_WE_L 2707 7483
7483 2787, MEM B _DQ<39> BA9_IMDQ1_39
7483 2785, MEM B DQ<38> BB10_IMDQ1_38 H
743 2707 MEM B DQ<37> 812 |MDQ1_37 E
7483 27Cs5, MEM_B_DO<36> 2AWl2 IMDQ1_36
7483 2787 MEM B DQ<35> 538 |MDO1_35 H
7483 2785, MEM B _DQ<34> B89 [MDQ1_34 MBA1_2[ BB29 MEM B BA<2> 277 7483
7483 2785 MEM B DQ<33> avi2 [Mpo1 33 E' MBA1_1| BB18 MEM B_BA<1> 2705 7483
7483 2787 MEM_B_DQ<32> »a12_|MpO1_32 MBA1_0| BB17 MEM_B_BA<0> 2707 7483
743 2784, MEM B DQ<31> Bc32 |upo1 31
Jap3 2782 MEM B _DQ<30> aw32_ [MpDQ1_30 4
7483 27C2, MEM B _DQ<29> BA35 IMDQ1_29
74B3 27C4, MEM_B_DQ<28> AY36 IMDQ1_28 n‘l
MEM_B_DQ<27> BA32
Tam 27 MPO1_27 MA1_14| BA20 MEM B A<l4> J—
7483 2784 MEM B _DQ<26> 5832 |MDO1 26 —
] MA1 13| BAla MEM_B_A<13> 277 7483
7483 27C2, MEM B _DQ<25> BA34 IMDQ1_25 -
— MA1 12| aw2s MEM B_A<12> 27¢7 7483
7483 2704 MEM B DQ<24> av3s [Mpo1 24 —
— MA1 11| Bc2s MEM B _A<11> 27¢5 7483
74B3 27C2, MEM_B_DQ<23> BC36_IMDQ1 23 -
— MA1 10| BAl7 MEM B_A<10> 2707 7483
7483 2704 MEM B _DQ<22> 236 [MpQ1 22 —
_ MA1 9| BB28 MEM_B_A<9> 2707 7483
7483 27C2, MEM B _DQ<21> BA39 IMDQ1_21 -
_ MA1 8| av2s MEM_B_A<8> 2707 7483
7483 274, MEM B DQ<20> Av40 [MDQ1 20 -
— MA1 7| Bazs * MEM B A<7> [T 275 74s3
74B3 27C4, MEM_B_DQ<19> BA36_IMDQ1 19 -
— MA1 6| Av27 > MEM B A<6> [Ty 275 74m3
7483 27C2, MEM B _DQ<18> BB36_IMDQ1_18 -
_ MA1 5| BA27 MEM B A<5> 2707 7483
7483 27¢4, MEM B _DQ<17> BA38 IMDQ1_17 - - v
— MA1 4| Baze MEM_B_A<4> 2705 7483
7483 27c2, MEM B DQ<16> Av39 |MDQ1 16 - - — oD
— Ma1 3| BB26 * MEM B A<3> U 27c7 74s3
74B3 27C4, MEM_B_DQ<15> BB40_IMDQ1 15 -
— MAl 2| Bazs MEM B A<2> 27¢5 7483
7483 274, MEM B DQ<14> 40 |upo1 14 B P ey ((10104
— MA1 1| BB2S MEM B A<1> 2707 7483
7483 274, MEM B DQ<13> avaz |upo1 13 —
_ MA1 0| Bais MEM_B_A<0> 27¢5 7483
7483 27C2 MEM B DQ<12> avar [Mpo1_12 _OL2A0 g MEM B A<O>  yowm
7483 27C2, MEM B _DQO<11> BA40 IMDQ1_11
7483 274, MEM_B_DO<10> BCao |MpO1 10
oL MEMORY
7483 27C2, MEM _B_DQ<9> Aw42_IMDQ1_9 CONTROL
7483 27C2, MEM _B_DQ<8> Aw4l _IMDQ1_8 1A
MEM _B_DQ<7> aT40
7483 272, MDQL_7 MCLK1A 2 p| Basz TP_MEM B CLK2P
7483 274, MEM_B_DO<6> ara1 |Mpol 6 _2_]
- MCLK1A_2_NiyBBd2 > TP_MEM B_CLK2N
7483 27D2, MEM B _DQ<5> 2P41 IMDQ1_5 -
7483 2702, MEM B_DQ<4> AN40 IMDQ1_4 MCLK1A_1_P| BB22 MEM B CLK P<1> 27¢5 7403
7483 274 MEM B_DQ<3> AU40 IMDQ1_3 MCLK1A_1_Niypa22 - MEM B _CLK N<1> U 27¢5 74cs
7483 27c2 MEM_B_DQ<2> aval [Mpo1 2
21 MCLK1A_0_Ppf BA19 MEM B CLK P<0> 2707 74c3
7483 2704 MEM B_DQ<1> ara1 |upo1l 1 _0_]
— MCLK1A 0 Nipavio MEM B_CLK_N<0> 2707 7403
7483 2704 MEM_B_DQ<0> apa2_[Mpo1_0 0N ——p——— =2 —=——————{oun)
7483 2787 MEM B DM<7> ATS [MDOM1_7 MCS1A_1#[BBl4 MEM B CS L<1> 2707 7483
7483 2785 MEM B DM<6> BA2_IMDQM1_6 MCS1A_0#[BB16 MEM B CS L<0> 2705 7483
7483 2787, MEM _B_DM<5> AY7 IMDQM1_5
7483 2785 MEM_B_DM<4> BALL MDOM1_4 MODT1A_1| BB13 MEM_B_ODT<1> 27¢5 7483
7483 2784 MEM_B_DM<3> B34 |MpOM1_3 MODT1A_0| A¥15 MEM B_ODT<0> 27¢5 7483
743 27¢2 MEM_B_DM<2> 838 |MpQM1_2
7483 27¢2, MEM B DM<1> AY43 IMDOM1_1 MCKE1A_1[ A¥31 MEM B CKE<1> 2705 7483
MDOM1_0 MCKE1A_0

74m3 2704 (OUT}—MEM_B_DM<0> ¢ AR42

BB30 > MEM_B_CKE<0> OOy 2707 7483
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TP_MEM A CLK5P - 2033 | MCLKOB_2_P MCLK1B 2 P| Bas1 TP_MEM B _CLK5P
TP_MEM A CLKS5N - EUEYS MCLKOB:—_;:N m m MCLKIB:2:NCEE‘“ » TP_MEM B CLK5N
TP_MEM A CLK4P BB24 | MCLKOB 1 P - MCLK1B 1 p| aves TP_MEM B _CLK4P
TP_MEM A CLK4N - nc2] MCLKOB:l:N a1 43 MCLKlB:l:NCm‘N e TP_MEM B_CLK4N
TP_MEM A CLK3P o sa21| MCLKOB_0_P g g MCLK1B_0_Pp| BA20 > TP_MEM B_CLK3P
TP_MEM A CLK3N * 521 MCLKOB O N [+ | [H  MCLK1B 0_Njpav20 > TP_MEM B_CLK3N
Z |2
TP_MEM A CS L<2> av1g MCSOB 0# O |0 MCS1B_0#jyBC16 TP_MEM B CS L<2>
TP_MEM A CS_L<3> * arag] MCSOB 1# 0|0 MCSlEil#CB‘\U * TP_MEM B CS_L<3>
TP_MEM_A_ODT<2> am7| MODTOB_0 E E MODT1B_0| Avie > TP_MEM_B_ODT<2>
TP MEM A ODT<3> g  ANIS{MODTOB_1 O | O MODT1B_1{ BC13 g TP MEM B ODT<3>
= | =
TP _MEM A CKE<2> ¢ av23 | MCKEOB 0 M| H MCKE1B 0| BA30 > TP_MEM B _CKE<2>
TP_MEM_A_CKE<3> ¢ an2s MCKEQB:l == MchlB:l BA31 > TP_MEM_B_CKE<3>
52_PP1V05 SO_MCP PLL CORE
2208 153 786_=PP1VSRIVS_SO0_MCP_MEM
87 mA (A01) 17 mA 127 | +V_PLL_XREF_XS
R1610" 12 mA 28| +V_PLL_DP
40.2 19 ma U2} +V_PLL_CORE MRESETO#[a¥32 MCP_MEM RESET L
1 39 ma 128 | +vV_VPLL
116w - TP or NC for DDR2.
e
a0z,
423MCP_MEM_COMP_VDD ANa1| MEM_COMP_VDD
7423MCP_MEM_COMP_GND aMa1| MEM COMP GND =PP1V8R1V5_SO_MCP_MEM
| +VDD_MEM1| au17 4771 mA (A01, DDR3)
leolé +VDD_MEM2| AM19
1 AR22| GND1 +VDD_MEM3| AM21
e AP12| GND2 +VDD_MEM4| A423 o
%2 630 | GND3 +VDD_MEM5| AM25
P10| GND4 +VDD_MEM6| AM27
= T10| GND5 +VDD_MEM7| AM29
76| GND6 +VDD_MEM8| AN16
viol GND7 +VDD_MEM9| BC29
V34| GND8 +VDD_MEM10| AN20
ws | GND9 +VDD_MEM11| an24
2239 | GND10 +VDD_MEM12| AT17
2B22 | GND11 +VDD_MEM13| AP16
AB7| GND12 +VDD_MEM14| anz2
AD22 | GND13 +VDD_MEM15| AP20
AE20| GND14 +VDD_MEM16| AP24
AF24 | GND15 +VDD_MEM17| AV16
AG24| GND16 +VDD_MEM18| AR16
AH35| GND17 +VDD_MEM19| AR20
2K7| GND18 +VDD_MEM20| AR24
g 2128 f GND19 +VDD_MEM21| AW15 g
AT25 | GND20 +VDD_MEM22| AP22
2P30| GND21 +VDD_MEM23| AP18
AR36 | GND22 +VDD_MEM24| AUL6
AU10| GND23 +VDD_MEM25| AN18
£28 | GND24 +VDD_MEM26| AU24
BC21| GND25 +VDD_MEM27| AT21
AY9 | GND26 +VDD_MEM28| AY29
BC9 | GND27 +VDD_MEM29| Av24
D34| GND28 +VDD_MEM30| 2U20
F24| GND29 +VDD_MEM31| AU22
G32| GND30 +VDD_MEM32| AW27
H31| GND31 +VDD_MEM33| BC17
K71 GND32 +VDD_MEM34| AV20
M38| GND33 +VDD_MEM35| AY17
M5 | GND34 +VDD_MEM36| AY18
M6 | GND35 +VDD_MEM37| AMIS
M7/ GND36 +VDD_MEM38| AU18
M9 | GND37 +VDD_MEM39| AY25
N39| GND38 +VDD_MEM4 0| AY26
X8| GND39 +VDD_MEM4 1| AW19
P33 | GND40 +VDD_MEM42| AW24
P34| GND41 +VDD_MEM4 3| BC25
P37| GND42 +VDD_MEM4 4| AL30
P41 GND43 +VDD_MEM45| AM31
40| GND44
P7] GND45 GND55| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| 37
R5| GND49 GND59| T38
T18 | GND50 GND60| 7
T20 | GND51 GND61| 9
AK1l| GND52 GND62| Uis
124 | GND53 GND63| 20
T26 | GND54 GND64| U22
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D2R_P<0> - ¥7_[PEO_RX0_P PEO_TXO0_P| 5 =y =PEG_R2D C_P<0> oD o0
- _RXO0_] _TX0_] -
D2R_N<0> - EIG[PEO_RX0_N PEO_TXO0_NjyD4 =PEG_R2D <0> 806
D2R_P<1> - 27 PEO_RX1_P PEO_TX1_P| C4 w =PEG R2D C P<1> oD o
- _RX1_] _TX1_] -
D2R_N<1> - c714PE0_RX1 N PEO TX1 NpyB4 wlp =PEG _R2D C N<1> 806
- QPEO_RX1_ _Tx1_Np - o
D2R_P<2> - 56 [PEO_RX2_P PEO_TX2_P| A4 =y =PEG _R2D C_P<2> oD o0
- _RX2_] _TX2_] -
D2R_N<2> - F65[PE0_RX2 N PEO_TX2_ Njya3 wlp =PEG_R2D C_N<2> ape
- QPEO_RX2_I _TX2_Npy - £
D2R_P<3> - 5 [PEO_RX3_P PEO_TX3_P| B3 =PEG_R2D_C_P<3> 806
D2R_N<3> - ESHPEO_RX3_N PEO_TX3_N[yB2 - =PEG_R2D_C N<3> 806
- OPEO_RX3_ _Tx3_Np - o
D2R_P<d> - B4 [PEO_RX4_P PEO_TX4_P| C1 wlp =PEG R2D C_P<4> oD oo
- _RX4_] _TX4_] -
D2R_N<4> - =3|PE0_RX4 N PEO_TX4 NyDL wlp =PEG _R2D C_N<4> s06
- QPEO_RX4_! _TX4_Npy - £
D2R_P<5> - c3 |PEO_RX5_P PEO_TX5_Pf b2 > =PEG_R2D_C_P<5> o 50
D2R_N<5> - D3[PEO_RX5_N PEO_TX5_N|yEL - =PEG_R2D C N<5> 806
- OPEO_RxS5_ _Tx5_Np - o
D2R_P<6> - G5 |PEO_RX6_P PEO_TX6_P| E2 wlp =PEG _R2D C_P<6> D oo
- _RX6_] _TX6_] -
D2R_N<6> - H5~[PEO_RX6_N PEO_TX6_N|yE2 - =PEG_R2D C N<6> 806
- QPEO_RX6_! _TX6_Np - £
D2R_P<7> - 37 |PEO_RX7_P PEO_TX7_P| F3 =y =PEG_R2D_C_P<7> T 0
- _RX7_] _TX7_] -
D2R_N<7> - 36lPE0_RX7 N m PEO_TX7_NjyF4 wy =PEG R2D C N<7> sp6
- OPEO_RX7_ _Tx7_Np - o
D2R_P<8> - 35 |PEO_RX8_P PEO_TX8_P| 63 wlp =PEG R2D C_P<8> D oo
-y _RX8_] _TX8_] -
D2R_N<8> - J4[PE0_RX8_N U) PEO_TX8_NjyHd =y =PEG _R2D C_N<8> 806
- O[PE0_RXS_ _Tx8_Njy - £
D2R_P<9> - L1l |PEO_RX9 P LTJ PEO_TX9 P| B3 =PEG_R2D P<9> 806
- _RX9_] _TX9_]
D2R_N<9> - L10GPEO_RX9_N PEO_TX9_N[pH2 =PEG_R2D <9> 806
D2R_P<10> - L9 [PEO_RX10_P m PEO_TX10 P| Bl wlp =PEG R2D C P<10> D oo
- - - - - -
D2R_N<10> - 184PE0_RX10 N PEO_TX10_ Njydl iy =PEG R2D C N<10> 806
- OPEO_RX10_! _TX10_Np - o
D2R_P<11> - L7 [PEO_RX11_P PEO_TX11_P| 92 wdp =PEG R2D C P<11> Oy o0
- = = - = -
D2R_N<11> - L6H(PEO_RX11_N x PEO_TX11_NfyJ3 =PEG_R2D <11> 806
D2R_P<12> - w1 |pE0 RX12 P PEO TX12 P| K2 wlp =PEG R2D C P<12> D o
-y ! - - - -
D2R_N<12> - N10|PEO_RX12 N PEO_TX12 NiyE3 wp =PEG R2D C N<12> 6
- OPE0_RX12_] _Tx12_Np - o
D2R_P<13> - N9 IPEO_RX13_P PEO_TX13_P| L4 wdp =PEG R2D C P<13> oy 06
- = = - = -
D2R_N<13> - PIPEO_RX13_N PE0_TX13_N|pL3 =PEG_R2D <13> ape
D2R_P<14> - N7_|PEO_RX14_P PEO_TX14_P| M4 iy =PEG R2D C P<14> D o
- ! ! H - ! -
D2R_N<14> - N6PE0_RX14 N PEO_TX14 Njyu3 wp =PEG R2D C N<14> s06
- OPEO_RX14_] _TX14_Npy - o
D2R_P<15> e N5 _|PEO_RX15_ P U PEO TX15 P| M2 e =PEG R2D C P<15> oo e
- - = - = -
D2R_N<15> - N4GPEO_RX15_N PEO_TX15_ Nyl =PEG_R2D <15> D6
PEO_REFCLK_P| Ell PEG_CLK100M P o6
Int PU - =
806 PEG_PRSNT L - C95/PEO_PRSNT_16# PEO_REFCLK_N|yP1l PEG_CLK100M N 806
Int PU
2907 MINI_CLKREQ T D5~ PEB_CLKREQ#/GPIO_49 PE1_REFCLK_P| Gl1 PCIE_CLK100M_MINI_P 29¢5
2907 [TE)—BCIE MINI PRSNT L - D9o{PEB_PRSNT# Int PU PE1_REFCLK_N|pFLL * PCIE CLK100M MINI N o e
Int PU
3503 FW_CLKREQ L - E8PEC_CLKREQ#/GPIO_50 PE2_REFCLK_P| J11 PCIE CLK100M FW P 3ac2
3503 8C6 PCIE_FW _PRSNT L - Cl05PEC_PRSNT# Int PU PE2_REFCLK_N|5J10 PCIE_CLK100M_FW, 3ac2
Int PU
6 EXCARD CLKREQ L - m15|PED_CLKREQ#/GPIO_51 PE3_REFCLK_P| 613 PCIE CLK100M EXCARD P ape
o06 (TMy—ECIE_EXCARD PRSNT L > B10GPED_PRSNT# Int PU PE3_REFCLK_N|pFL3 > PCIE CLK100M EXCARD N Ty o
Int PU
TP_PE4 CLKREQ L - L165PEE_CLKREQ#/GPIO_16 PE4_REFCLK_P| J13 TP_PCIE_CLK100M _PE4P
TP_PE4 PRSNT L - L18[PEE_PRSNT#/GPIO_46 PE4 REFCLK NyH13 TP_PCIE CLK100M PE4N
-y | _ _] VO gy L2 PCLE CLEIOOM PEAN
Int B Int PU
s57a¢_AUD_IP_ PERIPHERAT, DET > mstE%ECLEREQ#/GpIO_u PES_REFCLK_P| Lid » TP_PCIE CLK100M PESP
GMUX_JTAG_TCK_L - MI8C|PEF_PRSNT#/GPIO_47 PE5_REFCLK_N|yKl4 TP_PCIE_CLK100M_PE
Int BU Int PU
n
5087 (OO} CARDREADER RESET - m17PEG_CLKREQ#/GPIO_18 PE6_REFCLK_P| it TP_PCIE CLK100M PE6P
sco [Ty—GMUX_JTAG TDO - M19/PEG_PRSNT#/GPIO_48 PE6_REFCLK_N|phLs . TP_PCIE CLK100M PE6N
Int PU
29¢7 605 [TE)—ECLE WAKE L - Fl1§PE_WAKE# Int PU (S5) PEX_RSTO#[yKLL PCIE RESET L 2aca
7503 2967 605 [TW)—BCLE MINI D2R P - x9_[PE1_RX0_P PE1_TX0_P| D8 PCIE MINI R2D C P 2005
7503 29C7 605 PCIE_MINT D2R J95PE1_RX0_N PE1_TX0_N|yC8 PCIE_MINI_R2D 29¢s.
7503 34c1 PCIE FW_D2R_P - 19 |pE1_RX1_P PE1_TX1_P| B8 PCIE FW_R2D C P 341
7503 3401 [Ty—BCLE_FW_D2R_N - G9PE1_RX1_N PEL_TX1_Nfy28 PCIE_FW_R2D, 341
so¢ [Ty—BCLE_EXCARD D2R P - r9_|PE1_RX2_P PE1_TX2_P| A7 > PCIE_EXCARD R2D C P o R
506 [TTy—ECLE_EXCARD D2R_N - E9G[PE1_RX2_N PE1_TX2_N[y2? = ECIE_EXCARD R2D C N g o
TP_PCIE_PE4_D2RP - 17 _|pE1_RX3_P PE1_TX3_P| B6 TP_PCIE_PE4_R2D
- _RX3_] _TX3_]
TP_PCIE_PE4 D2RN - G15|PE1_RX3 N PE1_TX3_NjyS6 TP _PCIE PE4 _R2D_CN
- O —nAs e % =
=PP1V05_S0_MCP_PEX_ DVDDO =PP1V05_S0_MCP_PEX AVDDO 76
57 mA (A0l, DVDDO & 1) 717 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A01, AVDDO & 1)
w19 [+DVDDO_PEX2 +AVDDO_PEX2| An12
U7 |+DVDDO_PEX3 +AVDDO_PEX3| aB12
vis [+DVDDO_PEX4 +AVDDO_PEX4| M12
Wi6 |+DVDDO_PEXS5 +AVDDO_PEXS5| P12
wi7 |+DVDDO_PEX6 +AVDDO_PEX6| R12
wi8 |+DVDDO_PEX7 +AVDDO_PEX7| Ni2
Ul6 |+DVDDO_PEX8 +AVDDO_PEXS8| T12
=PP1V05_S0_MCP_PEX DVDD1 +AVDDO_PEX9| ui2
&+DVDD17PEX1 +AVDDO_PEX10| AC12
u19 |4pVDD1_PEX2 +AVDDO_PEX11| AD12
+AVDDO_PEX12| vi2
+AVDDO_PEX13| Wi2
PP1V05_SO_MCP_PLL_PEX T16 |+V_PLL_PEX =PP1V05_S0_MCP_PEX_AVDD1 726
84 mA (AO1) +AVDD1_PEX1| M13
+AVDD1_PEX2| N3
75c3MCP_PEX_CLK_COMP Al |PEX_CLK_COMP +AVDD1_PEX3| P13
NO STUFF
'R1710
> 378 If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
W If PEl interface is not used, ground DVDD1_PEX and AVDDl_PEX.

/160
MP-LF
, 402

PLACEMENT_NOTE=Place within 12.7mm of U1400
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ENET_RXD<0>

OMIT

c23

Ul400

MCP79-TOPO-B

BGA
(6 OF 11)

LAN

+3.3V_DUAL_RMGT1,
+3.3V_DUAL_RMGT2|

+V_DUAL_RMGT1
+V_DUAL_RMGT2

=PP3V3_ENET MCP_RMGT
83 mA (A01)

=PP1V05_ ENET MCP_RMGT 785 2206

131 mA (AO1)

785 1707 22A5 2286

R1860°
100K
s
17160

MP-LF
402

Network Interface Select

Interface ENET_TXD<0>
RGMII 1

NOTE: All Apple products set strap to
MII, RGMII products will enable

This

avoids a leakage issue since

feature via software.

|
|
|
|
|
|
MII 0 |
|
|
|
|
|

| MCP79 requires a S5 pull-up.

=PP3V3_S0_MCP GPIO 7C5 18D1 20A4

7703 3101 - RGMII_RXDO
7703 3101 ENET RXD<1> wp— 523 |RGMII_RXD1 MII_VREF| E28 g MCP_MIT VREF ] 22
ENET_RXD<2> 524 |RGMII_RXD2
7703 3101 - = RGMII TXDO| B24 o ENET_TXD<0> U 216 7703
7703 3101 (TE)—ENET_RXD<3> - 224 |RGMII_RXD3 - -
- = RGMIT_TXD1| €24 g ENET TXD<1> LD ic6 7702
7703 3101 ENET CLK125M RXCLK wp— 223 |RGMII_RXC/MII_RXCLK RGMIT_TXD2| C25 gy ENET TXD<2> OO 31c6 7703
ENET RX_CTRL c22 D25 ENET_TXD<3>
7703 3181 @_N C - RGMII_RXCTL/MII_RXDV RGMII_TXD: - Uy 3106 7703
scs [(TN)—=MCP_MII RXER wp— 23 IMIT_RXER/GPIO_36 RGMII_TXC/MII_TXCLK[ D24 _ gy ENET CLK125M TXCLK Uy 2108 7703
sci [TM)—=MCP_MII_COL wgp— 226 |MIT_COL/GPIO_20/MSMB_DATA  RGMII_TXCTL/MII_TXEN| C26 o ENET_TX_CTRL O 3186 773
- — — — — — -
=MCP_MII_CR wgp— 22 |MII_CRS/GPIO_21/MSMB_CLK
ses [T - ¢ _ > RGMIT_MDC| D21 g ENET MDC Uty 2186 7703
TP_ENET_INTR_L 322 ol c21 ENET_MDIO
N - RGMII_INTR/GPIO_35 RGMII_MDI pary EN CED 6 70
226 _PP1VO5_ENET MCP_ PLL MAC RGMIT_PWRDWN/GPIO_37| G23 TP_ENET PWRDWN_T
5 mA (AO1) 123 |+V_DUAL_MACPLL
E23 MCP_CLK25M_BUFO_R
BUF_25MH - CP_CLK25M BUFO U 3285 7703
7703MCP_MII_COMP_VDD c27 |MII_COMP_VDD
7703MCP_MIT COMP_GND B27 |MII_COMP_GND MII_RESET#GI23 gy ENET RESET L — U 3% 77
. PP3V3 SO MCP DAC 2302
R14891£ +V_RGB_DAC| 332 103 ma 206 mA (A01)
3 +V_TV_DAC| K32 103 ma
1160 TP_MCP_RGB_DAC_RSET c39 |RGB_DAC_RSET - =
frre
TP_MCP_RGB_DAC_VREF 838 |RGB_DAC_VREF
a0z, GB _DAC_ DDC CLKO| B3l & MCP_DDC_CLKO
- -
DDC_DATAO| 231 g MCP_DDC_DATAO
n ) M
RGB_DAC_RED| B3% o TP_MCP_RGB_RED
c > _DAC_ -
RGB_DAC_GREEN| 239 o TP_MCP_RGB_GREEN
MCP_TV_DAC_RSET £36 |rv DAC RSET >4 _DAC_( -
04 <OUT} _DAC_RS 2 RGB_DAC_BLUE| B0 g TP_MCP RGB_ BLUE
o0 (OUT}—MCE_TV_DAC VREF A35 |TV_DAC_VREF o - g
D @ RGB_DAC_HSYNC| 240 g TP_MCP_RGB_HSYNC
_DAC_| -
2 RGB_DAC_VSYNC| 241 g TP_MCP_RGB_VSYNC
_DAC_ -
TV~ / Component
191 7a3_=PP3V3 S5 MCP_GPIO c / Pr TV_DAC_RED[ 236 g CRT IG R C_PR o
Y Y TV_DAC_GREEN| B36__ g CRT IG G Y Y
. 04 MCP_CLK27M_XTALI c38 |XTALIN TV ; _DAC_ e P CRT I B CoMB BB {0 o>
- Pl TV__DAC BLUE|
R1820 . MCP_CLK27M_XTALOUT & D38 |xTATOUT TV Comp b _DAC_ - oD o
47K cm— = -
5% TV_DAC_HSYNC/GPIO_44[ D36 gy CRT IG HSYNC OO o4
116w
e TV_DAC_VSYNC/GPIO_45| C37 g CRT IG VSYNC 04
= _pAC_ _ - >
203 BTy LPCPLUS_GPIO E16§GPIO_6/FERR*/IGPU_GPIO_6 IFPA_TXC_PL B35 g | LVDS IG A CLK P 6883 7583
6ons [TN)—DE_IG CA DET B150|GPIO_7/NFERR*/IGPU_GPIO_7 IFPA_TXC NioC35 g9 | TLVDS IG A CLK N 6883 7583
See below IFPA_TXDO_P| B32 g LVDS_IG A DATA P<0> 67 68c2 7583
7287 717 (QUT}—LVDS_IG_BKL_PUM ¢ ) @539 |LCD_BKL_CTL/GPTO_57 - - - oD
LVDS_IG_BKL ON o 537 |LcD BKL ON/ 5 IFPA_TXDO N(o232 g | LVDS IG A DATA N<0> 6c7 68c2 7583
Interface Mode 72¢8 7287 (GO} P _BKL_ON/GPIO_59 TrpA TXDL Pl o3z LVDS IG A DATA P<l> wor aoc ram
. s8ce COUT} LVDS_IG_PANEL_PWR =40 |LCD PANEI, PWR/GPIO 58 - - g ivg
MCP Signal TMDS /HDMI DisplayPort il - - - l | IFPA_TXD1 N(0C32 gy | LVD: A_DATA _N<1> 6C7 68C2 7583
IFPA_TXD2_P| D33 o LVDS_IG A DATA P<2> 67 68c2 7583
=MCP_HDMI_TXC_P/N TMDS_IG_TXC_P/N DP_IG_ML_P/N<3> HDMI TXC P =235 |HDMI_TXC_P/MLO_LANE3_P — — - o>
3 XD . IG_TXD_ _1G_MI_P/N<2 HDMI_TXC_N @ E2°JHDMI_TXC_N/MLO_LANE3 | IFPA_TXD2 N2 LUDS 16 A DATA NeZ> oe7 socz mm
=MCP_HDMI_TXD_P/N<0> TMDS_IG_TXD_P/N<0> DP_IG_ML_P/N<2> - q _TXC_N _LANE3_N TFPA TXD3 Po_‘_w - LVDS IG A DATA P<3> e
E <1> P/N<1> DP_IG_ML_P/N<1> - - - o>
MCP,HDMI,TXD,P;‘V 1 TMDS_IG_TXD_! jN _1G_ML_] jN . HDMI_TXD_P<0> @=—533 |HDMI_TXDO_P/MLO_LANE2_P IFPA_TXD3_Njpc3t LVD A_DATA_N<3> 804
MCP_HDMI_TXD_P/N<2> TMDS_IG_TXD_P/N<2> DP_IG_ML_P/N<0> - — — — - —o=—.—
MCP_HDMI_DDC_CLK TMDS_IG_DDC_CLK DP_IG_DDC_CLK HDML_TXD N<0> @=—2QJHDMI_TXDO_N/MLO_LANE2 N 4
o= - T - 6903 =MCP_ HDMI TXD P<1> @u=— 533 |HDMI_TXD1_P/MLO_LANE1_P
=MCP_HDMI_DDC_DATA TMDS_IG_DDC_DATA DP_IG_DDC_DATA bl - = = - IFPB_TXC_P| L3l LVDS_IG_B_CLK_P 0 R
- - - T - - = 6903, =MCP_ HDMI TXD N<1> sgm—C33QHDMI_TXD1_N/MLO_LANE1_N IFPB TXC Nyl g LVDS IG B CLK N
= IG_HPD T - - X3l g | LUDS IGB CLKN o
MCP_HDMI_HPD TMDS_IG_HPD , DP_IG_] , on _MCP_HDMI TXD P<2> 22 [HDNT_TXD2_P/ME0_TANEO P _TXC_] 04
X_CH_P TP_DP_IG_AUX_CHP DP_IG_AUX_CH_P - = = -
DP_IG_AUX_CH_P/N —PP_TG_AUX_CHE/N —TG_AUX_CH_B/N 6903 QQ}—=MCP_HDMI_TXD N<2> @=—33qHDMI_TXD2_N/MLO_LANEO_N IFPB_TXD4_P| 29 g LVDS_IG_B_DATA_ P<0> U ot
NOTE: 1M pull-down required on DP_IG_CA_DET if DP not used. E' IFPB_TXD4_N|H29 gy | LVDS IG B DATA N<0> sca
NOTE: 20K pull-down required on DP_HPD_DET. 7583 69¢7 (OUM} DP_IG AUX CH P @243 [DP_AUX_CHO_P IFPB_TXD5 P L20 gy LVDS IG B DATA P<1> OO s
NOTE: 1K pull-down required on DP_IG_AUX CH N if DP is used. 7583 6907(QUM}—DRE_1G AUX CH N g—C43DP_AUX_CHO_N 4 IFPB_TXD5 NOK29 g | LVDS IG B DATA N<1> sca
IFPB_TXD6_P[ L30 g LVDS_IG_B_DATA_ P<2> oo oo
. X _shifting. ; 1 " ] -
NOTE: HDMI port requires level-shifting. IFP interface can e VI HPD GMUX INT (see below) o oo pero/cpio 22 [ I LFPB TXD6 Nlwso LUDS 1G B DATA N<2> o
R _ : - ! = ! B o e
be used to provide HDMI or dual-channel TMDS without eons CP HDMI HPD o 31 |npruc DET3 IFPB TXD7 BLN0 e LUDS IG B DATA P<3> aes
level-shifters. - ! ! ] - oD
IFPB_TXD7_NjpH30 LVDS_IG B _DATA N<3> s
LVDS: Power +VDD_IFPx at 1.8V 2307 786_=PP3V3R1V8 SO_MCP IFP_ VDD — B e B — 10
Dual-channel TMDS: Power +VDD_IFPx at 3.3V 190 mA (A01, 1.8V) &H/DDJFPA
u26_|+yDD IFPB DDC_CLK2/GPIO 23| c30 LVDS_IG_DDC_CLK
scs_PP3V3 SO MCP VPLL = C_CLK2/GPIO_. - Uy sc7 6scs
DDC_DATA2/GPIO_24[ B30 gy LVDS_IG_DDC_DATA D w7 escs
16 mA (A01) 8 ma 428 |+V_PLI,_IFPAB - = ——
mA 429 |+V_PLL_HDMI
¢ - DDC_CLK3| D31 o =MCP_HDMI_DDC_CLK oD o500
- -
2307 707_=PP1V05_SO_MCP_HDMI_VDD 125 |+vDD_HDMI DDC_DATA3| E31 gy =MCP_HDMI_DDC_DATA D o
— — =
95 mA (A01)
7583 237, MCP HDMI RSET J31 |HDMI_RSET IFPAB_RSET| E32 MCP_IFPAB_RSET ©UD 2306 7583
7583 2307 MCP_HDMI_VPROBE J30_|HDMI_VPROBE IFPAB_VPROBE| G31 MCP_IFPAB VPROBE D 2306 7582
1
R1850
10K

GPIOs 57-59 (if LCD panel is used):

In MCP79 these pins have undocumented internal

pull-ups (~10K to 3.3V S0).
by default,

=DVI_HPD_GMUX_INT:

Alias to DVI_HPD for systems using IFP for DVI.

Alias to GMUX_INT for systems with GMUX.
Alias to HPLUG_DET2 for other systems.
Pull-down (20k) required in all cases.

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number).

To ensure pins are low
pull-downs (1K or stronger) must be used.

WF:

IFP is capable of LVDS (1.8V) or TMDS (3.3V),

'R1861

100K
51
1/160

MP-LF

4 402

RGB DAC Disable:

Okay to float all RGB_DAC signals.
DDC_CLK0/DDC_DATAO pull-ups still required.

TV DAC Disable:

Okay to float all TV_DAC signals.
Okay to float XTALIN_TV and XTALOUT_TV.
DDC7CLK0/DDC7DATA0 pull-ups still required.

need aliases
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3506 3507 35C4 35A4

7603

7603

7603

7603

7603

7603

7603

7603

4205

4203

OMIT
Ul400
MCP79-TOPO-B
BGA
(7 oF 11)
7603 1802 BCI REQO L ™HPCT REQO# PCI_GNTO#[oR3 TP_PCI GNTO L
7603 1802 BCI REQL L V9PCT_REQ1#/FANRPM2 PCI_GNT1#/FANCTL2GUI0 g TP PCT GNTI L
1802, EW_PWR_E| T3 PCI_REQ2#/GPIO_40/RS232_DSR# PCI_GNT2#/GPIO_41/RS232_DTR#HRE - GMUX_JTAG_TM; oD oo
5703 (QUT}—AUD_IPHS SWITCH EN Uo[PCI_REQ3#/GPIO_38/RS232_CTS# PCI_GNT3#/GPIO_39/RS232_RTS#oULL - GMUX JTAG TDI o
1002 [TN)—MCP RS232 SIN L T4PCI_REQ4#/GPIO_52/RS232_SIN# PCI_GNT4#/GPIO_53/RS232_SOUT#[R3 - MCP RS232 SOUT L oD 1502
1203, MCP_DEBUG<0> ac3 [pc1_aDO PCI_CBEO#{223 TP_PCI_C_BE_L<0>
12c3, MCP_DEBUG<1> AE10_|pcT ADIL PCI CBE1#|ya86 =t TP_PCI C BE L<1>
L2c3 MCP_DEBUG<2> aca_|per AD2 PCIicBEZ#CN\” o= TP_PCI C BE L<2>
L2c3 MCP_DEBUG<3> AB11 PCI:AD:; PCI:CBE3#Cw10 -~ TP_PCI C BE L<3>
1203, MCP_DEBUG<4> ae3 [pcT_AD4
1203 CET)—MCP_DEBUG<5> acs_|pc1_aps PCI_DEVSEL#{229 TP_PCI_DEVSEL_L
1203, MCP_DEBUG<6> as2 |pc1_ap6 PCI_FRAME#|Y4 TP_PCI FRAME L
120y MCP_DEBUG<7> ac7_|per ap7 PCI_IRDY#pa10 o= TP_PCI _IRDY L
TP_PCI_AD<8> ace_|pcT_aps PCI PAR| Y TP_PCI_PAR
TP_PCI_AD<9> a2 [pc1_aD9 PCI_PERR#/GPIO_43/RS232_DCD#|ABS TP_PCI_PERR L
TP_PCI _AD<10> aco_|pcr ap10 PCI_SERR#{paa7 o= TP_PCI SERR L
TP _PCI_AD<11> ac10 |pcT ADI1 pcfsTop#cu =t TP_PCI_STOP L
ZEEoLabelz> T e H PCI_PME#/GPIO_30[oTL g  PM IATRIGGERL oy
TP_PCI _AD<14> as |per_api4 U Int PU (83)
TP_PCI _AD<15> v |pcT_apis
TP_PCI AD<16> w3 PCI:ADIG n_l PCI_RESETO#QR10 MEM _VTT EN R 24c4
TP_PCI_AD<17> w6 |pCT_AD17 PCI_RESETI1#[RLL > TP_PCI_RESET1 L
TP_PCI_AD<18> wi_|pcT_AD18
TP_PCI _AD<19> wi_|pcT ap19
TP_PCI _AD<20> vs |pc1_ap2
TP_PCI _AD<21> we ngiADZ(I PCI_CLKOL K& - L2 £CL CLEO
- PCI_CLK1| R7 - TP_PCI CLK1
TP_PCI_AD<22> v2_|pcT_AD22 - b
TP POL AD<23> w ocr apzs PCI_CLK2| &8 76c3PCI_CLK33M MCP R
TP_PCI _AD<24> s |pc1_ap24
TP_PCI AD<25> Wil |pcT AD25 R1910
TP_PCI_AD<26> v2_|pc1_ap26 2
TP_PCI_AD<27> us |pcT AD27 i
TP_PCI _AD<28> v lpc1_ap2s 2
TP_PCI _AD<29> v _|pcT_ap29 PCI_CLKIN| RS 76c3PCT_CLK33M_MCP PLACEMENT_NOTE=Place close to pin RS
TP_PCI_AD<30> 15 |pcT_AD30 -
TP_PCI_AD<31> v7_lpcT_AD31
TP_PCI_INTW L 220{PCT_INTW#
IP _PCL INTX L Bo[PCT_INTX# LPC_FRAME#(;a04 Pl LPC_FRAME R L R1960 22 AN LPC_FRAME L O <ocs 205 76c3
TE_PCI_INTY L H2QPCI_INTY# LPC_PWRDWN#/GPTO_54/EXT_NMI#AEL2 LPC PWRDWN L o ew wew e A0es 4203
TP_PCI_INTZ L mfpCT_INTZH# = — = o oD
LPC_RESETO0#ORES - LPC_RESET L OO 2404 76c3
TP_PCI_TRDY L ¥30/PCI_TRDY# U
LPC_ADO| Ap3 P LPC_AD R<0> R1950 22 1 2 LPC_AD<0> CED 4ocs 4205 76c3
b 5% 1/iew  mr-LF 402
4ocs [TM)—EM CLKRUN L AD11|PCI_CLKRUN#/GPIO_42 ﬂ-l LPC_ADI| 202 gy | TPC AD R<1> R1951 22 LPC_AD<1> CED ocs 420 76c
LPC_AD2| ADL P LPC_AD_R<2> R1952 22 o /wew  wmrrE 402 1pe ap<2> CEDS socs 4200 7603
scz FW_PME L AE20|lLPC_DRQ1#/GPIO_19 Int PU 'q LpC_ap3| aps Pl LPC_AD R<3> R1953 22 o 1716w MPLF 402 1pe Ap<3> CED wocs 4203 7503
TP_LPC_DROO_L AmoLPC:DRQU# Int PU - D 5% 1/iew  mr-LF 402
socs (ET)—LEC_SERIRQ a6 |LPC_SERIRQ Int PU LPC_CLKO[ 229 g | LPC CLK33M SMC R [T 2054 763
u24_|GND65 GND98[ Y26 ]13011(961
v26 |GND66 GND99[ ¥27 §5\
u3s |GND67 GND100| aB18 s
vi_lGND68 GND101| 34 240
s _lGND69 GND102| 2820 Strap for Boot ROM Selection (See HDA_SDOUT)
vie |GND70 GND103| AB21 =
vi7_|GND71 GND104| aB23
vi8 |GND72 GND105| 2AB24
v20 |GND73 GND106| 825
vz |GND74 GND107| AB26
v2s_lGND75 GND108| aB27
V26 _|GND76 GND109| AB28
v27 |GND77 GND110| AB34
v2s |GND78 Q GND111| 2837
v3s |GND79 Z GND112| 284
v37_|GND80 GND113| 2840
va_|GND81 w GND114| ac22
vao_|onpe2 GND115| Ac36
v7_lGND83 GND116| Acso
w20 |GND84 GND117| AB33
w22_|GND8S GND118| acs
w24 |GND86 GND119| AD16
w3s_|GND87 GND120| D17
wio_|GND8s GND121| ap1e
wa3 |GND89 GND122| D19
vi6_|GND90 GND123| 2D20
v17_|GND91 GND124| Ap24
v18 |GND92 GND125| ap2s
v19_|GND93 GND126| D26
¥20 |GND94 GND127| AD27
p— Y22 IGND9S GND128| AD28 g
¥24 |GND96 GND129| AD33
¥25 |GND97 GND130| AD34

7603

7603

3506 3507 35C4 35A4

2084 17C1 7

=PP3V3_S0_MCP GPIO

18ps _MCP_RS232 SOUT L R1989 8.2K 1,\/\/\12 = e
1607 _PCI_REQO L R1990 8.2K LAAAZ

1607 _PCI_REQL L R1991  8.2K LAAAZ o /wew weone 402
1607 _EW_PWR_EN R1992 8.2K 1 INVE o l/iew  wPIF 402
1607 _MCP _RS232 SIN L R1994 8.2K LAAAZ Z: jij: ::'i: :::
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OMIT
U1400
MCP79-TOPO-B
(8 OF 11) External A
7583 372 ATA_HDD_R2D_C_P - 277 |SATA_AO_TX_P USBO_P| c29 B_EXTA_P 38m8 7603
7583 372 (OT}—SATA _HDD R2D C N - AJ6{SATA_AO_TX_N USBO_N(3P20 gy USB EXTAN &y sems 760
AirPort (PCIe Mini-Card)
75A3 3782 SATA HDD D2R N - AJSHSATA AO_RX_N USB1_P| c28 USB_MINI_ P 86
7583 3702 [TN)—SATA HDD D2R P - AJ4 |SATA AO_RX_P USB1_N(yD20 gy  USB MINI N vy ace
External D
USB2 P 220 gy USB EXTD P &7 ece D
USB2 NP0  quuey USB EXTDN e
7583 3703 (oM} SATA ODD R2D C P - AJ11 |SATA_Al_TX_P Camera
7343 3703 (OO} ATA_ODD_R2D_C_N - AJI0NSATA_Al_TX_N USB3_P| F29 B_CAMERA P 2985 76C3
USB3_N(3G29  gpuuygy — USB CAMERA N £=&7 2985 7603
7sa3 3703 [IN)—SATA ODD D2R N - AJINSATA_Al_RX_N IR
7383 3763 (IMy—SATA ODD D2R P - ak9_|SATA_Al_RX_P UsB4_p| k27 USB_IR P 3907 7683
USB4_NjyL27 B_IR 3907 7683
Geyser Trackpad/Keyboard
USB5_P| J26 USB_TPAD P 4888 7683
TP_SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_N(3J27 gy — USB TPAD N &y asme 7683
TP_SATA_C_R2D_CN - AI3|SATA_BO_TX_N Bluetooth
USB6_P| F27 B_BT_P 2985 7603
TP_SATA C D2RN - AJ2{SATA_BO_RX_N USB6_N(3G27 gy USB BT N~~~ %7y 2985 7603 —
TP_SATA C_D2RP - A71 |SATA_BO_RX_P External B
4 USB7_P| 221 gy USB EXTB R ey sens e
E' m USB7_NOE2! gy USB EXTBN __ cwys 3ssa 7683
ExpressCard
TP_SATA D _R2D_CP - ane |saTa B1_TX P ¢ U) USBE_PL 125 gy USB_EXCARD_P D o =PP3V3 S5 MCP GPIO a3 1707
TP_SATA D R2D_CN : AL3NSATA B1l_TX_N D USB8_N 3_“—®L25 USB_EXCARD N 8c6
ha n External C
TP_SATA D _D2RN - ALi|SATA_B1_RX_N UsSB9_p| 25 USB_EXTC P ace 'R2051 'R2053
TP_SATA D D2RP - 2K3 |SATA B1_RX_P USBY_N(3I25 gy — USB EXTC N &7y ece 8.2K 8.2K
2 S
USBL0_P| 25 gy TP_USB_10P L ioa T L aoa T
USB10_NjyG25 TP,
TP_SATA E_R2D_CP &= ANl [SATA_CO_TX_P C
TP_SATA E R2D_CN - A {saTa co TX N USBIL P K23 gy  USB CARDREADER P (pry socs sems R2050" R2052°
e - USBL1_Npi2)  gpuegp USE CARDREADER N (o socy 7eas e e %
TP_SATA_E_D2RN - a2 {SATA_CO_RX_N ] ]
TP_SATA E D2RP : AM3 |SAT, 7C07RX7P 022 022
o USB_OCO0#/GPIO_25(L21 = USB_EXTA OC_L ) seer
USB_OC1#/GPIO_26/K21 - USB_EXTB OC L am e
USB_OC2#/GPIO_27/MGPIOKI2L - USB_EXTC_OC_L
TP_SATA F_R2D CP - AP3 |SATA C1_TX_P USB_OC3#/GPIO_28/MGPIOKH21 o= EXCARD OC L Yasy RO
TP_SATA F_R2D_CN - AP2|{SATA_C1_TX_N
TP_SATA_F_D2RN - AN3|SATA_C1_RX_N +V_PLL_USB| L2 PE3V3 S0 _MCP PLL USP e
TP_SATA_F_D2RP ; a2 |SATA C1_RX_P 19 ma (A01)
USB_RBIAS_GND ||
TP_MCP_SATALED L - E124SATA_LED# GND131
GND13
52_PP1V05 SO MCP PLL SATA AB16 |+V_PLL_SATA GNDL33
- GND134
84 mA (AO1) GND135
=PP1V05_SO_MCP_SATA_ DVDDO
43 mA (AO1, DVDDO & 1) AF19 |4+DVDDO_SATAL GND136
AG16 |+DVDDO_SATA2 GND137
2617 |+DvDDO_SATA3 GND138 228
— GND139| AF16
AG19 |+DVDDO_SATA4
=PP1V05_SO_MCP_SATA DVDD1 B GND140L A2
AHL7 |4+DVDD1_SATAL GND141| ar1s B
AH19 |4+DVDD1_SATA2 GND142) REZS
— GND143| ar22
=PP1V05_S0_MCP_SATA_AVDDO GND144| ar26
127 mA (A01, AVDDO & 1) 2312 |+AVDDO_SATAL GND145| ar27
AN11 |+AVDDO_SATA2 GND146| AF28
2K12 |+AVDDO_SATA3 GND147| AF33
AK13 |+AVDDO_SATA4 GND148| AF34
AL12 |+AVDDO_SATAS GND149| aF37
AM11 |+AVDDO_SATA6 GND150| AF40
AMI2 |+AVDDO_SATA7 GND151| 2618
AN12 |+AVDDO_SATA8 GND152| AG20
AL13 1+AVDDO_SATA9 GND153| AG22
=PP1V05_SO_MCP_SATA AVDD1 - GND154| 2626
anis |4+AVDD1_SATAL GND155| ac36 _—
AL14 |+AVDD1_ SATA2 GND156| AG40
am13 |+AVDD1_SATA3 GND157| AH18
AM14 |+AVDD1_ SATA4 GND158| AH20
GND159| An22
75a3MCP_SATA TERMP AE3 |SATA TERMP GND160| AH24
'R2010 =
2.49K
v If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.

ME-LF If all SATA Cx pins are not used, ground DVDD1_SATA and AVDD1_SATA.

—
SYNC MASTER=T18 ML1-3
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OMIT
U1400
MCP79-TOPO-B =PP3V3RIVS_SO_MCP_HDA 7cs 2008 2288
BGA 7 mA (AO1)
(9 OF 11)
+V_DUAL_HDA1[ J16 'R2160
+V_DUAL_HDA2| K16 8.2K
1w
we-Lr
, 402 R2170
22
76n3 5207 (IR HDA SDINO - G15 |HDA_SDATA_ INO Q HDA_SDATA_ OUT| E15 apy—grcaz 2oar HDA_SDOUT R AN\ HDA SDOUT U 5207 7683
Int PD 53
/16w
. R2171
22
TP_MLB RAM SIZE ey J14 |HDA_SDATA_IN1_GPIO_2/PS2_KB_CLK HDA_BITCLK| E15 7683 20a7HDA BIT CLK R 1 2 HDA BIT CLK LUD 5207 7683
- _ _IN1_( . _KB_ ] L gy ier oot HDA BAL CLE R AANA
Int PD 53
116w
e R2172
22
TP_MLB_RAM VENDOR J15 IHDA SDATA IN2_GPIO_3/PS2_KB_DATA HDA_RESET*|~K15 w7673 2087HDA RST R T, 1 2 HDA RST L 5207 76A3
2288 2003 7c5_=PP3V3R1V5 SO MCP_HDA ! e — —RE — o - oD
(MXM_OK for MXM systems) Int PD B
1R2110 R2173 neer
22
49.9 HDA_SYNC| L15 w1622 a7 HDA_SYNC R IAAAZ HDA_SYNC D 527 763
1/16W 1/51‘6w
prie i
2 a0z
76a3MCP_HDA PULLDN COMP 215 |HDA PULLDN_COMP HDA_DOCK_EN*_GPIO_4/PS2_MS_CLKK17 g [ MCP GPIO 4 2084
HDA_DOCK_RST*_GPIO_5/PS2_MS_DATA|LL? - AUD_I2C INT L (I 2084 5703
- — — — s -
2282 _PP1VO5_SO_MCP_PLL_NV
AE18 c17 PM_SLP L
37 mA (AO1l) 20 mA +V_PLL_NV_H SLP_S3*|y - 3 {TUD) 6c3 3267 385 40C5 6605 7008
17 mA AE17 |+V_PLL_SP_SPREF SLP_RMGT*|~717 PM_SLP RMGT L 801
H17 PM _SLP_S4 L
SLP_S5*|y - S. S OO 6c3 4ocs aiaz eece
PP3V3 G3 RTC
24p4 2185 6C3 4288, =SPI_CS1 _R_L_USE_MLB 124 IGPIO_1/PWRDN_OK/SPI_CS1
SMC ADAPTER EN 26 - - - THERM_DIODE_P| Bll - MCP THMDIODE P {OUTY 4655 5003
4182 4005 3585 3287 [TR)—SLC - QGPIO_12_SUS_STAT_ACCLMTR_EXT_TRIG_L THERM DIODE Nacil MCP THMDIODE 2ess 8003
N - 7C5 21B3 22B8
R2120 TP_SB_A20GATE - K13 |n20GATE Int PU
-
TP_MCP_KBDRSTIN_L L13KBRDRSTIN* Int PU MCP_VIDO/GPIO_13| L20 - MCP_VID<0> U 208 6208
a0cs SMC _WAKE SCI L - Cl194SIO_PME* Int PU (S5) MCP_VID1/GPIO_14| 20 - MCP VID<1> U 2083 63c8
4088 SMC_RUNTIME SCI L - Cl8EXT_SMI/GPIO_32* Int PU (S5) MCP_VID2/GPIO_15| M21 - MCP_VID<2> [OUD) 2083 63c8
M_INTRUDER_L B20 *
NTRU| - | INTRUDER SPKR|_c13 - MCP_SPKR
-
TP_MCP_LID L - M254LID* Int PU (S5)
405 [T PM_BATLOW L - M244TLB* Int PU (S5) SMB_CLKO| L19 - SMBUS_MCP_0_CLK [OUTY 1286 4308 7633
SMB_DATAO| K19 o o SMBUS_MCP_0_DATA CED) 1206 4308 7683 B USER mode: Normal
— = 116w
7383 6208 [TEy—EM_DPRSLPVR - 422 |CPU_DPRSLPVR ( ) SMB_CLK1/MSMB_CLK| 621 - MBUS_MCP_1_CLK T 4200 7683 w-ir  SAFE mode: For ROMSIP
SMB_DATA1/MSMB_DATA| F21 P SMBUS_MCP_1_DATA CED 308 7683 recovery
—~ | b
PM_PWRBTN L c16 * 23 AP_PWR_EN
a0cs (TI - PWRBTN* Int PU (S5) m SMB_ALERT*/GPIO_64(3123 g | AP PWREN  m5¢¢ 2060 2005 2207 Connects to SMC for
24m PM_SYSRST DEBOUNCE L DI64RSTBTN* Int PU = ;i
—————9 H automatic recovery.
B12 MEM_EVENT L
RTC RST L N coofrrc_pse (MGPIO2) FANRPMO/GPIO_60 - I 2084 2685 2725 4088
g - FANCTLO/GPIO_61[ 212 - ODD_PWR_EN I oo 570
MGPI FANRPM1/GPT D12 MC_IG_THROTTLE_L
vooe PM RSMRST L L 020 |pwRreD SB (MGPIO03) N /GPIO_6 - G 20m4 4108
0> - = FANCTL1/GPIO_62| €12 - ARB_DETECT 2084
245 [IM)—LCE_PS_PWRGD - E20 [PS_PWRGD - g
24ns [Twy—MCP_CPU_VLD - c17_|cpu_viD CPUVDD_EN| b17 - MCP_CPUVDD_EN Lo ]
JTAG_MCP_TDI 519 |JTAG_TDI Int PU
120 (I - ! SPI CS0/GPTO 10| cia - SPI CSO R L T 257 7683
MCP_TDO = F19_|JTAG_TDO - - b
- - SPI_CLK/GPIO_11| D13 - SPI_CLK R UM 425 4208 7683
MCP_TMS - J19 |JTAG_TMS Int PU . o P
- — SPI_DI/GPIO_8| Cis = PI_MISO I 255 4287 Tom3
MCP_TRST L - J18|JTAG_TRST* " bo/ of B1s - SPI_MOSI R
- !
MCP_TCK - 10 |yrac TCK SPI_DO/GPIO_9 - D <25 4207 763
- !
CLK25M XTALIN - Al6 [XTALIN SUS_CLK/GPIO_34| B18 - PM_CLK32K_SUSCLK_R [Ty 2004 7603
- . — -
CLK25M_XTALOUT - 816 |XTAT.OUT BUF_SIO_CLK| AE7 - TP_MCP_BUF_SIO_CLK
= —S10_ -
CLK32K_XTALIN - A19 |XTALIN RTC TEST_MODE_EN| k22 - MCP_TEST_MODE_EN
- - _ |
CLK32K_XTALOUT - B19 |XTALOUT_RTC PKG_TEST| 122
= — = ————-—
'R2163 'R2190
R2150" 'R2151 10K x
10K 100K 116w 116w
£ s i i
116w 116w , 402 , 402
e e
a0z, , 402
=PP3V3_S0_MCP_GPIO 7¢s 1701 1801
HD t t C =PP3V3_S3_MCP_GPIO 703
A Outp p ] ] ] .
: : R2140 R2141 R2142 R2154
For EMI Reduction on HDA interface Lo Lok Lo T00K
EN BN EN EN
116w 116w 116w 116w
we-Lr i i
HDA_SDOUT R 2004 7683 , oz , 40z , oz
HDA BIT CLK R 2004 7683 20c3 20c3 2905 3207
HDA RST R L 2008 7683 AUD_I2C INT L 2003 5703
HDA_SYNC R 2004 7683 MEM EVENT L 2083 26A5 27A5 4088
SMC_IG_THROTTLE L 2083 4104 MCP_VID<0> 2003 6308
C2170 * c2172 ¢ MCP_VID<1> 2003 63c8
10PF —— 10PF —— ARB_DETECT 2083 MCP_VID<2> 2003 63c8
cemn 2 cemn 2
o o 'R2147 'R2155 'R2156
100K 22K 22K
1 C2171 1 Cc2173 Lew fraasd e
e 1o , 402 , 402 , 402
2 Comw 2 Comw
402 402

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number).

BIOS Boot Select
I/F HDA_SDOUT LPC_FRAME#
LPC 0 0
PCI 0 1
SPIO 1 0

SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L

R1961 and R2160 selects SPI0O ROM by
default, LPC+ debug card pulls
LPC_FRAME# high for SPI1 ROM override.

NOTE: MCP79 does not support FWH, only
LPC ROMs. So Apple designs will
not use LPC for BOOtROM override.

NOTE: MCP79 rev A0l does not support

|
|
|
|
|
|
|
|
|
| SPI1l 1 1
|
|
|
|
|
|
|
|
|

| SPI1 option. Rev B0l will.

BUF_SIO_CLK Frequency

| |
! |
| Frequency HDA SYNC |
| — |
| 24 MHz 1 |
! |
| 14.31818 MHz 0 |
|l L L L L L L L L L L L - -
______________________ \
: SPI Frequency Select
| Frequency SPI_DO SPI_CLK !
| |
| 31 MHz 0 0 |
|
: 42 MHz 0 1 |
| 25 MHz 1 0 !
| |
| 1 MHz 1 1 |
| |
|

—
SYNC MASTER=T18 ML1-3

MCP HDA & MISC

051-7898 | D
C.0.0
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Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number).

OMIT
Ul400
MCP79-TOPO-B
(11 oF 11)

2626 |GND161 GND253| V4o

a3 |GND162 GND254| B2l
an34 |GND163 GND255| Bad
2837 |GND164 GND256| AH31
2838 |GND165 GND257| axe
2339 |GND166 GND258| L35
a38 |GND167 GND259| Be33
2x10 |GND168 GND260| BC37
2x33 |GND169 GND261| Bcal
ax34 |GND170 GND262| avia
2x37 |GND171 GND263| Bes
ax4 |GND172 GND264] c2
ax40 |GND173 GND265| D10
aL36 |GND174 GND266| D14
AL40 |GND175 GND267| D15
aLs IGND176 GND268| D18
ani0 |GND177 GND269| P19
ami6 |GND178 GND270| D22
ams |GND179 GND271| D23
a120 |GND180 GND272| D26
an22 |GND181 GND273| 30
an24 |GND182 GND274| D37
AM26 IGND183 GND275[ D6
a130 |GND184 GND276| EL3
an3s |GND185 GND277| E17
an3s |GND186 GND278| E21
an37 |GND187 GND279| E25
38 |GND188 GND280| E29
a5 |GND189 GND281| E33
a6 |GND190 GND282| F12
a7 |GND191 GND283| F16
a9 |GND192 GND284| F32
ar26 |GND193 GND285|_r8
an28 |GND194 GND286| 610
an30 |GND195 GND287| c12
an39 |GND196 GND288| 614
an4 |GND197 GND289| c16
¥7 |GND198 GND290| BC12
ar10 |GND199 GND291| 622
au26 |GND200 GND292| 624
ar14 |GND201 GND293| W20 g
auld |GND202 GND294| 634
ar28 |GND203 GND295| 64
ap32 |GND204 GND296| 643
ar34 |GND205 Q GND297| 66
ar36 |GND206 GND298| c8
2p37 |GND207 Z GND299| Hi1
ar4 |GND208 O GND300| _H15
ar40 |GND209 GND301| Au3s
a7 |GND210 GND302| 23
aw23 IGND211 GND303| ans
2r28 |GND212 GND304| G40
AR32 IGND213 GND305| J12
2r40 |GND214 GND306| 38
AT10 IGND215 GND307| K10
AR12 IGND216 GND308| K12
AT13 IGND217 GND309| K18
p—2T2° [GND218 GND310| K26
AT33 IGND219 GND311| K37
a6 |GND220 GND312| X4
a17 |GND221 GND313| K40
a19 |GND222 GND314| X8
av21 IGND223 GND315| AuL
ar22 |GND224 GND316| L40
112 |GND225 GND317| L43
AU12 IGND226 GND318| LS
au28 |GND227 GND319| 110
AP33 IGND228 GND320| M34
AU32 IGND229 GND321| M35
2R30 |GND230 GND322| M37
AU36 |GND231 GND323| ¥28
au38 |GND232 GND324| ¥33
au4 |GND233 GND325| ¥34
28 |GND234 GND326| ¥35
20 |GND235 GND327| ¥37
av28 |GND236 GND328| ¥38
av3z |GND237 GND329| 2817
av36 |GND238 GND330| AB16
ave |GND239 GND331| AN26
av7 |GND240 GND332| ap7
Awll IGND241 GND333| Mi1
520 |GND242 GND334| Ane
AR43 IGND243 GND335| AB19
p— 2143 [GND244 GND336| AYL3
AY10 IGND245 GND337| P11
Avi2 IGND246 GND338| ¥6
AY30 IGND247 GND339| Ti1
AY33 IGND248 GND340| Vit
AY34 IGND249 GND341| Y11
a¥37 |GND250 GND342| A6
a¥38 |GND251 GND343| 122

AY4l IGND252

2208 706 _=PPVCORE S0 MCP

23065 mA (01, 1.2V)
16996 mA (A01, 1.0V)

24ps 20c8 6c3_PP3V3_G3_RTC

10 ua (G3)
80 uA (S0)

=PP1V05_S0_MCP_FSB

707 132 1387 22C8

1139 mA

43 mA

=PP3V3_S0_MCP

1182 mA (AO01)

7cs 2002 2288

=PP3V3_S5_MCP

450 mA (AO1)

783 2288

16 mA

250 mA

=PP1V05_S5_MCP_VDD_AUXC

266 mA (AO1)

783 2208

OMIT
U1400
MCP79-TOPO-B
(10 oF 11)
AA25_[+VDD_COREL +VTT_CPU1| R32
AC23 L+VDD_CORE2 +VTT_CPU2| AC32
v25_4+VDD_CORE3 +VTT_CPU3| E40
AH12 L+VDD_CORE4 +VTT_CPU4| 336
AG10_+VDD_CORES +VTT_CPU5| N32
AG5_|+VDD_CORE6 +VTT_CPU6| T32
¥21 |+VDD_CORE7 +VTT_CPU7| U32
¥23 4+VDD_CORE8 +VTT_CPU8| V32
AA16_I+VDD_CORE9 +VTT_CPU9| W32
AA26_|+VDD_CORE10 +VTT_CPU10[ E31
2227 |+VDD_CORE11 +VTT_CPU11| AF32
AA28 [+VDD_CORE12 +VTT_CPU12| AE32
AC16 |+VDD_CORE13 +VTT_CPU13| au32
AC17 +VDD_CORE14 +VTT_CPU14[ AJ32
AC18_+yDD_CORE15 +VTT_CPU15[ Ak31
AC19 +VDD_CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPU17| AD32
Ac21 [+VDD_CORE18 +VTT_CPU18| AL31
AA17 |+VDD_CORE19 +VTT_CPU19| AB32
AC24_[+VDD_CORE20 +VTT_CPU20[ B41
AC25 [+VDD_CORE21 +VTT_CPU21[ B42
AC26_|+VDD_CORE22 +VTT_CPU22[ c40
Ac27_[+VDD_CORE23 +VTT_CPU23| 4L
AC28 [+VDD_CORE24 +VTT_CPU24[ c42
AD21 [+VDD_CORE25 +VTT_CPU25[ D39
AD23 +VDD_CORE26 +VTT_CPU26[ Dd0
w27 _|+VDD_CORE27 +VTT_CPU27| D41
p— V25 |+VDD_CORE28 +VTT_CPU28| E38
AA18 I+VDD_CORE29 +VTT_CPU29| E39
AE19_[+VDD_CORE30 m +VTT_CPU30[ F37
AE21 +VDD_CORE31 LTJ +VTT_CPU31| F38
AE23 |+VDD_CORE32 +VTT_CPU32| F39
AE25 |+VDD_CORE33 z +VTT_CPU33| 636
AE26_|+VDD_CORE34 +VTT_CPU34[ 637
AE27_I+VDD_CORE35 O +VTT_CPU35| 638
AE28 4+VDD_CORE36 p-l +VTT_CPU36| H35
AF10 |+VDD_CORE37 +VTT_CPU37| H37
AF1l_I+VDD_CORE38 +VTT_CPU38| J34
AA19 I+VDD_CORE39 +VTT_CPU39| I35
AF2_|+vDD_CORE40 +VTT_CPU40[ K33
AF21 L4+VDD_CORE41 +VTT_CPU41[ K34
AF23 [+VDD_CORE42 +VTT_CPU42| K35
AF25 |+VDD_CORE43 +VTT_CPU43| L32
AF3 4+VDD_CORE44 +VTT_CPU44[ L33
AF4_|+VDD_CORE45 +VTT_CPU45| L34
AF7_|+VDD_CORE46 +VTT_CPU46[ 131
AH23 |+VDD_CORE47 +VTT_CPU47| M32
AF9_|+VDD_CORE48 +VTT_CPU48| 133
2A20 |+VDD_CORE49 +VTT_CPU49| N31
AGll +VDD_CORE50 +VTT_CPU50[ P32
AG12 +VDD_CORE51 +VTT_CPU51{ ¥32
2G21_|+VDD_CORE52 +VTT_CPUS52| AA32
AG23 [+VDD_CORE53
AG25 [+VDD_CORE54 +VTT_CPUCLK| 2632
AG3 |+VDD_CORESS5
AG4 |+VDD_CORES6
AA21 4+VDD_CORE57
AG6_l+vDD_CORESS
267 |+vDD_CORES9 +3.3V_1 a0l
- +3.3V. AES
AG8_|+VDD_CORE60 -
— +3.3v_3| as10
AG9 |+VDD_CORE61 —
am_|+vpD_cORE62 +3.3V_4mee
anto_|+vpp_core63 3.3V 500
- +3.3V_6| AB11
ARl +VDD_CORE64 -
w26 |+vDD_CORE6S 3.3 7008
- +3.3V. ¥9
AH2_|+VDD_CORE66 -
AA23 [+VDD_CORE67
w28 |+vDD_CORE68
AH25_[+VDD_CORE69
Ali21_4+VDD_CORE70 +3.3V_DUAL1| 618
AH3_L+VDD_CORE71 +3.3V_DUAL2[ H19
AH4_|+VDD_CORE72 +3.3V_DUAL3| J20
AH5_|+vDD_CORE73 +3.3V_DUAL4| K20
AH6 |+VDD_CORE74
AH?_l4+VDD_CORE75  +3.3V_DUAL_USB1| G26
AH9 L4+VDD_CORE76  +3.3V_DUAL_USB2| H27
AA24_[+VDD_CORE77  +3.3V_DUAL_USB3| J28
w21 l+VDD_CORE78  +3.3V_DUAL_ USB4| K28
w23 |4+vDD_CORE79
w25 |+vDD_CORES0
AF12 +VDD_CORES1
+VDD_AUXC1| T21
+VDD_AUXC! u21
A20 |+VBAT ¥ V21

+VDD_AUXC

105 ma (A01)

SYNC MASTER=T18 ML1-3

MCP Power & Ground

Apple Inc.
[}
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1

MCP Core Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1luF 0402, 9x 0.luF 0402 (23.3 uF)

2105 706_=PPVCORE S0_MCP Apple: 4x 4.7uF 0402, 4x 1uF 0402, 6x 0.luF 0402 (23.4 uF)

23065 mA (AO01l, 1.2V)

16996 mA (A0, 1.0V)
C2500 * C2501 ! C2502 ! C2503 ! 1C2504 1 C2505 1 C2506 1C2507 1 C2508 1 C2509 1 C2510 1 C2511 1 C2512 1 C2513
(No IG vs. EG data) 4.7UF —— 4.7UF —— 4.7UF —— 4.7UF —— —— 1UF —— 1UF —— 1UuF —— 1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF 0.1UF
20% 208 —— 208 —— 20% —— 108 — 1o: — 1o: — 20% —— 20% —— 20% —— 20% 20%
v v v v 10v 10v 10v Tov Tov Tov Tov Tov
X5R-1 2 X5R-1 2 X5R-1 2 X5R-1 2 2 xsr 2 xsr 2 Cerm 2 Cerm 2 Cerm 2 Cerm 2 Cerm
402 402 402 402 4021 4021 4021 02 02 02 02 02
MCP PCIE (DVDD) Power MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1luF 0402, 2x 0.luF 0402 (16.9 uF) D
707 7a5_=PP1V05_S0_MCP_PEX DVDD 707 7a5_=PP1V05_ SO_MCP_SATA DVDD 707_=PP1VO5_S0 MCP_AVDD UF 30-OHM-5A Apple: 5x 2.2uF 0402 (11 uF) PP1VO5 S0 _MCP_PEX AVDD ..
YN [N Line wipTA=0.4 W0 o
57 mA (AO1l) 43 mA (AO1) 333 mA (A01) h 2 ® l2 MM 206 mA (A01)
0603
C2515 ! 1 C2516 1 C2517 1 C2518 1 C2519 C2520 * 1 C2521 1 C2570 1 C2571 1 C2572 1 C2573
4.7UF —— —— 1UF —— 1UF 0.1uF 4.7UF 0.1uF 2.2UF —— 2.2UF —— 2.2uF —— 2.2UF
ST B 2 o T ‘
xsril 2 2 ion 2 Cemw xsrol 2 2 epnn 2 Cian 2 Ciam
402 402-1 402 402 402-1F 402-1F
MCP 1.05V AUX P - MCP 1.05V RMGT P = T NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.luF 0402 (14.9 uF)
. . e
ower ower L2575 Apple: 2x 2.2uF 0402 (4.4 uF)
213 783_=PP1V05 S5 MCP_VDD_AUXC 1703 7a5_=PP1V05 ENET MCP_ RMGT 30-OHM-5A PP1V05_SO_MCP_SATA AVDD a8
VIN LINE WIDT _—
105 mA (A01) P! 131 mA (A01) § MIN NECK WIDT 127 mA (A01)
VOLTAGE-T. 05V
1 C2525 1 C2526 C2528 C2529 1 C2576
4.7UF 0.1uF — 2.20F
20% 20% 20%
i, , oy 6.3v
X5R-1 CERM CERM
40 02 G02-1r
MCP FSB (VIT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.luF 0402 (14.9 uF) 1.2580
2103 1397 1382 707_=PPLVO5_SO_MCP_FSB Apple: 7x 2.2uF 0402 (15.4 uF) css1 75a_=PP1VOS SO MCP PLL UF 30-omM-1.7a __PP1V05 SO MCP_PLL FSB 3
e
1182 mA (AO01) 562 mA (AOLl) 2 Y YLz 4 . NECK | w270 mA (AOL)
0402 VOLTAGE-T. 05V
1 C2530 1 C2531 1C2532 1C2533 1 C2534 1 C2535 1 C2536 C2592 |* €C2580 * 1 C2581 C
—— 2.2uF 2.2UF 2.2UF 2.2UF 2.2UF 2.2UF 10UF 4.7UF —— 0.1UF
0% 0% 205 20% 205 0% 208 20% 20%
6.3v 3 sv et Tov
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM X5R CERM
402-1F 402-1F 402-1F 402-1F 402-1F 402-1F 603 402

MCP Memory Power

L2582
1507 1503 786_=PP1VBR1V5 SO MCP_MEM 30-OHM-1.72 PP1V05_ SO0 MCP_PLL PEX 1686
YN WIN LINE WIDTA=0.4 MM
4771 mA (AO1, DDR3) H 2 o MIN NECK WIDTH=0.2 MM 84 mA (AO1)
VOLTAGE=T. 05V
0402
C2540 ! 1 C2541 1. C2542 1C2543 1 C2544 1 C2545 1 C2546 1.C2547 1. C2548 1 C2549 Cc2582 ! 1C2583
4.7UF —— —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF 0.1UF 4.7UF 0.1UF
T T T T T T ) g E :I' )
x5R-1 2 2 Cerm 2 Cerm 2 Cerm 2 Cerm 2 Cerm 2 Cerm x5R-1 2 2 Cceru r—
402 402 402 402 402 402 402 402 402 402 402 402

NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF)

MCP 3.3V Power NV: 1x 4.7uF 0603, 4x 0.luF 0402 (5.1 uF) 12584
Apple: 4x 2.2uF 0402 (8.8 uF) L2555 Apple: 1x 2.2uF 0402 (2.2 uF) 30-OHM-1.7A PP1VO5 S0 MCP PLL SATA one
2183 2002 705_=PP3V3_S0_MCP ppies . . 70s_=PP3V3_SO_MCP_PLL_UF 30-OHM-1.7A PP B 1903 MM [Fn Tone wooTRSO. & W
MIN LINE WIDTH=0.3 MM h 2 ® MIN NECK WIDTH=0.2 MM 84 mA (A01)
450 mA (AO1) 19 mA (A01) MIN NECK WInTH-012 b 19 mA (A01l) 0402 VOLTAGE=T.05V
VOLTAGES3 . 3V
Cc2584 1 12585
1 C2550 1 C2551 1 C2552 1 C2553 1 C2555 4
4.7UF 0.1UF
—— 2.2UF —— 2.2UF —— 2.2UF 2.2UF 2.2UF 22% 2gi
v Tov
%%y % ¢ 2% 2% xsRol 2 2 Cemm
2 CErM 2 CErM 2 CErM 402 402
prie prie prie
L2586
MCP 3.3V AUX/USB Power NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF) MCP 3.3V Ethernet Power NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF)

Apple: 1x 2.2uF 0402 (2.2 uF)

30-OHM-1.7A PP MCP_PLL_CORE 1506
Apple: 1x 2.2uF 0402 2.2 uF MIN_LINE_WIDTH=0.4 MM
2183 7as_=PP3V3 S5 MCP 228 1707 1703 795 _=PP3V3 ENET MCP RMGT PP ( ) Y YY L NN wIDTn=g 13 87 ma (A01)
IR

402 ’ VOLTAGE=
266 mA (AO1) 83 mA (AO1) 040,
1 C2560 1 C2564 C2586 * 1Cc2587
2.2UF 2.2UF 4.7UF 0.1UF
%%y 293y ki i3
2 cERM 2 chRM X5R-1 2 2 Ceru
ey ey o2 )
- p—
MCP 3.3V/1.5V HDA Power Nv:llx i.v;rzoeog;oix 2.;UF 0402 (4.8 uF) 7 PP1V0S 50 MCP PLL NV e
Aj : . F . F
2008 2003 7cs_=PP3V3RIVS SO MCP_HDA pple: 1x 2.2u (2.2 uF) . T s 37 ma (a01)
7 mA (AO1)
1 C2562 N 1C2589
2.2UF 4.7UF —— 0.1UF —
2% MCP79 Ethernet VRef 29 200
2 CERM
ey
2286 1707 1703 785 _=PP3V3 ENET MCP_RMGT
R2591"
1.47K
1160
ME-LF —— A
10 SYNC MASTER=T18 MLB SYNC DATE=04/04/200
L2595 2 — —
55_=PP1V05_ENET MCP PLL MAC 30-OHM-1.7A PP1V05_ENET MCP PLL_MAC J
’ [ oo UL A w7es MCP Standard Decoupling
5 mA (A01l) 5 mA (A01l)
R2590" 051-7898 | D
1 C2596 1.47x Apple Inc.
L 0. 1uF
25 e e C.0.0
10
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WF: Checklist says 0-ohm resistor placeholder for ferrite bead.
NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF)
Apple: 1x 2.2uF 0402 (2.2 uF)

1786 786_=PP3V3R1V8 SO MCP IFP VDD

7 =PP3V3 S0 _MCP_DAC_UF
190 ma (AO1, 1.8V)

206 mA (AO1)
1C2610

NO STUFF

L2650
30-OHM-1.7A

NV:

1x 4.7uF 0603,
Apple:

1786 707_=PP1V05 SO _MCP_HDMI_VDD

95 mA (AO01)
C2615 * 1 C2616
4.7UF
—_

0.1UF
20% 20%
4v 10V
XsR-1 2 2 CERM
402 402

7583 176 _MCP_HDMI_VPROBE

C NO STUFF
C2620
0.1UF

NO STUFF

e
pris
2
WF: Checklist says 0O-ohm resistor placeholder for ferrite bead.
NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF)
L2640 Apple: 2?2
7cs_=PP3V3_S0_MCP_VPLL_UF 30-OHM-1.72

PP MCP_VPLL 1786
M WIN LINE WIDTH=0.4 M
16 mA (A01) h 2 ® MIN NECK W
f—

N IDTH=0.2 MM 16 mA (AO1)
0402 VOLTAGE=3.3V
C2640 * 1 C2641
4. 7ZUF .

0.1uF

623% 18y

CERM 2 2 CERM
603 402

SYNC FROM T18

REMOVE MCP 27MHZ CRYSTAL CRICUIT SINCE NOT SUPPORTING TV-OUT
REMOVE DAC TERMINATIONS R2665,C2665 AND R2670 TO R2672
NOSTUFF PP3V3 SO0 MCP DAC RAIL COMPONENTS (L2650 AND C2650)

CHANGE C2651 TO R265T TO GND PP3V3_SO0 MCP_DAC
REMOVE HDCP ROMS

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number).

1

NO STUFF
C2650

MIN LINE WIDTH=0.4 MM
MIN NECK_WIDTH=0.2 MM
VOLTAGE=3. 3V

'R2651
0

2x 0.1uF 0402 (4.9 uF)
2% 2.2uF 0402 (4.4 uF)
PP3V3_SO_MCP_DAC

1703

206 mA (A01)

SYNC _MASTER=T18 MLB
R TITE

MCP Graphics Support

Cfs Apple Inc. 051-7898 | D
2 C.0.0
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U2801
' MIC5232-2.8YDH
1 TSOT-23-5

w

EN CRITICAL VOUT)

RTC Power Sources

' Platform Reset Connections

01 =PP3V42 G

o PP3V3_G3_RTC sc3 20c8 2125
3 mm

LPC Reset (Unbuffered)

R:T b MIN_LINE WIDTH=0. R2881
< SUPERCAP_YES SUPERCAP_YES SUPERCR 5 ' Votrherss sy ot ™ PLACEMENT_NOTE=Place close to U1400 33
" 1c2871 R28T19 Cc2819 7663 1503 [TMy—LEC_RESET L - 1 2 DEBUG_RESET L Ty 208
' Nef 4 0.47UF ' 10% 1 5%
10% 1716w
' ov ' 1UF L R2883
12870 GND 2 o " 6.3V MiosT 33
D — 1 402 I ' cErM |2 L IAAA2SMCLRESETL [7; «oce
0% ~ A
' 2 oY 1 = ' 402 PLACEMENT_NOTE=Place close to 01400 5%
, 402 = PP3V3_G3_SUPERCAP| SUPERCAP_YES . Meos
' = .|1C2800 . -
(2)3. 08F
! 2 33y ! PLACEMENT_NOTE=PLACE C2819 CLOSE TO MCP79
1 SM '
) ) PLACE C2819 CLOSE TO MCP79
oo oo - - oo e e e e e e e e e e e e e e e e e e e e e e e e e o o PLACE C2800 AT COOLEST SPOT ON MLB PCIE Reset (Unbuffered)
SUPERCAP_NO
R2820 R2892
0
1 2 1683 @ﬂgﬁ% 1 2 BKLT PLT_RST L U 20
AA%Y% MAKE_ BA.
Fy ~ BASE=TRUE v
1716w 1716w
- MP-LF
HE-E R2891 o
1 2 MINI_RESET L B 296
5%
1/16w
RTC Crystal 2810 K R2871
281 1 2 __PCA9557D_RESET L oD 250
2007 CITy—RIC CLK32K XTALOUT o L i |_2 1/ tew
MP-LF
R2810" sov o3
ERM — =FW_RESET_L
59 kit = Fu gD 5500
1/16W
MF-LF
402, R2895
0
NO STUFF RTC_CLK32K_XTALOUT_R IAAAZ CARDREADER PLT RST L o son
R2811" CRITICAL 1w
Tom < MP-LF
s Y2810 40
1/16W
NeEr 32.768k &= c2811
o 7X1.5X1.4-SM~ 12pF
2087 ¢OUM}—RIC CLK32K_XTALIN 1 I I 2
5%
50V =
CERM
MCP 25MHz Crystal -
2
C128pF5 R2870
33
2087 [Ty MCP_CLK25M XTALOUT 1 I 2 1ecs [Ty MEM VT EN R A 2 MEM, VT EN e — =DDRVTT_EN D sice 673
R2815! oy frsat:
0 CERM 40
402
NO STUFF L/1ew
R2816" 102, R2825
MCP_CLK25M_XTALOUT_R - 33
) 12242 X L B a5 10w [Ty LEC_CLK33M_SHC R PLACEMENT NOTE-Place close to U1400 | R LPC CLK33M SMC BTy oo 7ecs
iew P
s, CRITICAL e R2826
< 402
Y2815 :‘:))ENC AR 2 LPC_CLK33M LPCPLUS O 203 762
23000 NC c2816 PLACEHENT NOTE-Place close to UI00 5%
sM-3 | 12pF 1/16W
MP-LF
2087 OO} MCP_CLK25M XTALIN 1 H 2 02
5%
S L R2829
CERM 22
MCP S 0 PDGRGD & CPU \; LD o 7683 2009 [Ty EM CLK32K SUSCLK R 1 2 PM_CLK32K_SUSCLK LD “ocs o3

3_=PP3V3

5_MCPPWRGD

MCPSEQ_SMC
1C2850
0.1UF

MCPSEQ_SMC

sons 4ovs [Ty ALL SYS PWRGD

62¢7 (IX)—VYR_BWRGOOD DELAY

5 TC7SZ08AFEAPE
2 SOT665 R2853
0
u2s8 fb 4 O_AND_IMVP_PGOOD 1 2 MCP_PS_PWRGD
1025 A
1/16w
MF-LF
3 402
MCPSEQ_MIX
= R2852
0
3 2
MCPSEQ_MIX 5%
— 1716w
R2851 e
1 /\/Q/\/ 2 MCP_CPU_VLD
5% MCPSEQ_SMC
1716w —
HESET R2850

1 2

2083 MCP_CPUVDD_E

PLACEMENT_NOTE=Place close to U1400 5

- 1/16w
MF-LF
402

MCPSEQ_SMC represents MCP79 ’'MLB’ power sequencing connections,
but results in MCP79 ROMSIP sequence happening after CPU powers up.

MCPSEQ_MIX is cross between MLB and internal power sequencing, which

results in earlier ROMSIP and MCP FSB I/O interface initialization.

SMC 99ms delay from ALL_SYS_PWRGD to IMVP_VR_ON plus IMVP6 delay for
VR_PWRGOOD_DELAY should guarantee CPU_VLD does not go high before
CPUVDD_EN (which is 40-100ms after PS_PWRGD assertion).

NOTE: If CPU_VLD deasserts during SO MCP79 will take system to S5 immediately.

PLACEMENT_NOTE=Place close to U1400

Reset Button

<oss [Ty EM _SYSRST L

1283 scs [Ty XDP_DBRESET L

SYNC FROM T18
CHANGE RESET BUTTOM TO RESET PADS
REMOVE UNUSED PCIE RESET SIGNALS

REMOVE R2824 AND NET PCI CLK33M SLOT A
CHANGE RTC COIN CELL TO LDO & SUPERCAP

ALTAS MEM VTT EN TO =DDRVTT EN

CHANGE Y2810 AND U2850 TO SMALLER PARTS

XDP
R2898 R2899 10K pull-up to 3.3V SO inside MCP
1 ,VQ/\/; AANA 2o PM_SYSRST DEBOUNCE_L o 2007
S | No sTUFF i NO STUFF
Lriew R2890 ME-LP 1 C2899
402 0 402 1UF
5% T0v
1/16W 1ov
wr-LF ( SILK_PART=SYS RST 2 W
402, 02
——

SYNC DATE=04 05/200

SYNC MASTER=RAYMOND
[P —

SB Misc

(j Apple Inc.
[}

051-7898 | D
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Page Notes

Power aliases required by this page:
- =PP3V3_S3_VREFMRGN

MEM A VREF DQ

MEM A VREF CA

MEM B VREF DQ

MEM B VREF CA

CPU FSB VREF

—PP3V3 S5 VREFMRGN DAC channel A B A B C
B :PPVT{S;DDR sur Min DAC code 0x00 0x00 0x00 0x00 0x00
- = = Max DAC code 0x87 0x87 0x87 0x87 0x55
Signal aliases required by this page: Max sink I -3.75 mA -3.75 mA -3.75 mA -3.75 mA -0.91 mA . .
 llac_vrerpacs. scr Max source T s ma P s ma s ma 0.52 ma SO-DIMM A and SO-DIMM B Vref settings should be margined separately
- =I2C_VREFDACS_SDA Nominal Vref 0.75 V 0.75 V 0.75 V 0.75 V 0.70 V (i.e. not simultaneously) due to current limitation of TPS51116 regulator.
- =I2C_PCA9557D_SCL Min Vref 0.375 v 0.375 Vv 0.375 Vv 0.375 v 0.091 Vv
- =I2C_PCA9557D_SDA Max Vref 1.250 v 1.250 v 1.250 v 1.250 v 1.044 Vv =PPVTT_S3_DDR_BUF
: 108 7ca
. . _ Vref Stepping 6.5 mv 6.5 mv 6.5 mv 6.5 mvV 11.2 mv eie e
BOM options provided by this page: (per DAC LSB) 10mA max load
VREFMRGN
NO_VREFMRGN R29(03 vVREFMRGN
N 200 N
’ 1%
1/16W
MECLE PPOV75_S3_MEM_VREFDQ_A
VREFMRGN MRNS U2429530 2 R2004 vesswson FIT e 3 20
1C2903 R N5t NINNECK WiDTH-0.3 M
90-‘ 1UF A1 VREFMRGN DQ SODIMMA BUF L 100,
10
—PP3V3 S3 VREFMRGN 2 Zppm a3 a4 1% Place close to J3100.1
>— 402 + v 25A5 VREFMRGN_DQ_SODIMMA_EN MF-LF
= B4 - — 402
VREFMRGN VREFMRGN R2905 vREFMRGN
2900 12901 = R2901~ L 200 ]
== 2.2UF —=0.1UF 100K > ypermren AY
6.3V 2 10v 1/16W 1/16W
CERM CERM ME-TE S F-Li PPOV75_S3_MEM_VREFDQ_B
2 U2902 B 402 2705
c2 WIN LINE WIDTA=0.3 mm
— SAUaxa2ss = R2906 vrerMreN MIN_NECK_WIDTH=0.2 mm
= VREFMRGN c1 DO_sopnmE_BUF 00,
g U2900 c3 c4 L Place close to J3200.1
VDD + VB . 25A5 VREFMRGN_DQ_SODIMMB_EN MFE%F
425 [Ty =I2C VREFDACS SCL fsc..  wsop VOUTA|L _ vREFmMRGN DO sopm
i ET =I2C VREFDACS SDA 7spa ¥ vours|2___vREFMRGN ca soprmm = R2902" R%gé) 9 vrermreN
n 100K 1 2
a0 8 vouTC|4___VREFMRGN CPUFSB 176w 1%
- ~LF ) /
ADDR=0x98 (WR) /0x99 (RD) 1071 E vourp|S s nc My ép%rgg PPOV75_S3_MEM_VREFCA_A
VREFMRGN a2 51 02429530 3 = R2910 NIN LINE WIDTH-0.3 mm o
1 - MAX VREFMRGN MIN NECK WIDTH=0.2 mm
: c23ha L g
20% CA_SODIMMA_BUF 1 2
10
2 Cpru a3 (% L Place close to J3100.126
1 02 + v 2555 VREFMRGN_CA_SODTMMA_EN HpoLE
= R2911 vrermMreN
L R2907~ 291
- 1 2
100K
)R 2 vreriren Y
1/16W 1/16W
MF-LE -1, PPOV75_S3_MEM VREFCA B
81 02903 402 402 f— - j — 2783
c2 WIN LINE WIDTA=0.3 mm
— Wexa2s3 = R2912 vrermreN MIN NECK WIDTH=0.2 mm
ucs! 10 0
c1 VREFMRGN CA SODIMMB_BUF 1 2
c3 Ca L Place close to J3200.126
+ VB 2 25A5 VREFMRGN_CA_SODIMMB_EN MFE%F
L R2908"
100K S yrenren
die
407
VREFMRGN =
1C2905 -
0.1UF
20%
2 10v
CERM
402
VREFMRGN R2914 vrerMren
1
C2902 ¢ VREFMRGN c1 CPUFSB_BUF 1 ,\1/(\)/0\12 CPU_GTLREF [y 54 700
B 10y vee c3 ca 1w Place close to U1000.AD26
GEEn U2901 + v VREFMRGN_CPUFSB_EN F-1
o PCA9557 Be — 107
QFN
6
3]0 i? 7 XNC VREFMRGN_CPUFSB_EN = R2 93‘03 b
2583 100K
T CA_SODIMMA_EN VREFMRGN
ADDR=0x30 (WR) /0x31 (RD) :A; i’jo e %iﬁ
A pal 11 VREFMRGN_CA_SODIMMB_EN e 4027
psl 12 VREFMRGN_DQ_SODIMMB_EN e =
2503
o (I =I2C PCA9557D SCL 1lscr Y e
om0 BT =I2C PCA9557D SDA 2|spa Pl 245 v
RESET#h 15 PCA9557D_RESET_L
2101
"PAD_eND <
] o
o
SYNC MASTER=BEN

Required zero ohm resistors when no VREF margining circuit stuffed
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
116S0004 1 RES,MTL FILM,0,5%,0402,SM,LF R2903 CRITICAL NO_VREFMRGN
116S0004 1 RES,MTL FILM,0,5%,0402,SM,LF R2905 CRITICAL NO_VREFMRGN
116S0004 1 RES,MTL FILM,0,5%,0402,SM,LF R2909 CRITICAL NO_VREFMRGN
116sS0004 1 RES,MTL FILM,0,5%,0402,SM,LF R2911 CRITICAL NO_VREFMRGN

SYNC DATE=03 31/200

FSB/DDR3 Vref Margining

(j Apple Inc.
[}

C.0.0
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Page Notes

- =PP1V5_SO_MEM A

- =PP1V5_S3_MEM A

- =PPOV75_SO_MEM_VTT_A

DDR3 DECOUPLING AND GROUND RETURN CAPS (CONNECTOR SIDE)

- =I2C_SODIMMA_SCL

- =I2C_SODIMMA_SDA

(NONE)

703 =PP1V5_S3_MEM A
Power aliases required by this page:
1 C3100 1 C3101 1Cc3110 1C3111 1C3112 1C3113 1C3114 1C3115 1C3116 1C3117
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF
— 20 — 0% — 20t — 20t — 0t 20% — 20t
- -PPSPD_SO_MEM A (2.5 - 3.3V) 2 xedlcann 2 %édtenmn 2 %édtenmn 2 Gidlcenu 2 %édtenmn 2 Gidlcenu 2 %édtenmn 2 %édtenmn
a1 020 020 020 020 020 020 -
Signal aliases required by this page: CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL ICRITICAL CRITICAL
L
BOM options provided by this page: 3501 PROV75_S3 MEM VREFDQ A
1 C3130 1 C3131
—— 2.2UF —— 0.1UF
1 ot — a0
2 Cinn 2 Cenn
prisee G0z
1 2
= O VREFDO VSSo
316 vss D4 | 4 MEM_A_DQ<4> D 1497 7003
7403 1085 [TY—MEM A _CKE<0> 73 | SCRED “CRET o4 MEM A CKE<1> G s 703 7403 1487 CETY—MEM A _DO<0> 5 1 5 Do criricar D950 6 MEM A DQ<5> G 157 703
75 VDD vDD o} 76 7403 1487 Yy MEM A DO<1> 715 Dot vsso|—8
NeXldone J3100 asol78 MEM A A<15> am 2 1o vss DOS0* | 10 MEM A DOS N<0> G 105 7ics
7403 1405 TNy MEM_A_BA<2> 79 | 5BA2  p_rr-tEe Aldg ) 80 MEM_A_A<14> am s 10 7403 1487 (M) MEM_A_DM<0> 11| 5 pMo J3100 DOS0 |12 MEM_A_DOS_P<0> G 105 7ic3
81 | 5 vbp ®3  vop ol 82 1315 vss FTRITHB ygg | 14
~
™M ~
7403 14c5 MEM A A<12> 83 | 5 a12/BC* K o Allg] 84 MEM A A<11> (I wics 7403 7403 1487 Ty MEM A _DO<6> 15 | 5 b2 ) D6 | 16 MEM A DQ<3> CED 157 7003
7403 1405 [Ty MEM A A<O> 85 | 5 a9 % © 270186 MEM A A<7> am wics 703 7403 1487 Yy MEM A _DO<7> 17 | 5 po3 o D070} 18 MEM A DQ<2> D> 157 7003
87 | 5 voD 1% vppo| 88 19 | 5 vss Elj vss o} 20
=
7403 1405 MEM_A_A<8> 89 | 5 a8 2 8 6| 90 MEM_A_A<6> am s s 7403 1457 CETy—MEM_A_DO<8> 21 | 5 po8 da D2 22 MEM_A_DQ<9> G 17 7908
7003 1435 [Ty MEM A A<5> ol {5 as E g At 92 MEM A A<4> e R 7403 1457 CETY—MEM A _DO<12> 23 1 5 po9 58 Dpeizgl 24 MEM A DQ<13> GD 17 7o
93 | & vop DRd) vbpo| 94 25 | 5 vss Q&8 vssgl 26
7403 1435 [Ty MEM A A<3> 25 |5 a3 % 2o %6 MEM A A<2> Qs 7403 74c3 1405 CETy— MEM A DOS N<1> 27 | 5 pos1* E 2 pMlg | 28 MEM A DM<1> am 1 e
7403 1405 [TY——MEM_A_A<1> 27 1o a1 a n0p | 928 MEM_A_A<0> ) 24ms 703 743 1405 CETY—MEM_A_DOS_P<1> 29 | 5 pos1 = RESET* | 30 MEM_RESET_L ) 27ez 250
29 | 5 voD 2 vDD o 100 3115 vss 3 vss o} 32
7403 1485 [YNY—MEM A _CLK P<0> 101 | cko - CK1 ] 102 MEM A CLK P<1> o vems 740 7403 1457 CETY—MEM A DO<10> 33 1 5 polo @ D14 | 34 MEM A DO<11> CED 157 7003
7403 1405 [Ty MEM A CLK N<0> 103 | 5 ckox & K1 | 104 MEM A CLK N<1> am s 7o 7403 1457 CETY— MEM A _DO<15> 35 | 5 po11 o D015 | 36 MEM A DO<14> G 1o 7008
105 106 37 38
o VDD a VDD o o Vss a vSS o
7403 1405 MEM A A<10> 107 | 5 al0/ap BAlg | 108 MEM A BA<1> G wics 703 7403 1407 CETY—MEM A _DQ<25> 39 | 5 po16 8 D020 | 40 MEM A DQ<29> GED> 107 7003
7403 1405 [TRy—MEM A BA<0> 109 | 5 Bao RAS* | 110 MEM A RAS L Q) ics 703 7403 1407 CETY—MEM A _DO<24> 411 5 po17 D21 | 42 MEM A DQ<28> GD 17 7o
111 | 5 vop vDD o | 112 4315 vss vss o 44
7403 1405 MEM_A_WE_L 113 | 5 wex S0% o | 114 MEM_A_CS_L<0> Qs 7403 74c3 1405 CETy— MEM_A_DOS_N<3> 45 | 5 pos2* pM2o | 46 MEM_A_DM<3> Q) 7 7acs
7403 1405 (IN)—MEM_A_CAS L 115 | 5 cas« opT0g | 116 MEM_A_ODT<0> am s 703 743 1405 CETY—MEM_A_DOS_P<3> 47 | 5 pos2 vss o| 48
117 | 5 voD vDD o | 118 49 1 5 vss D022 | 50 MEM A DQ<27> CED 1ic7 7003
7403 1405 MEM A A<13> 119 | 5 a13 obrig | 120 MEM A ODT<1> Q) wems 703 7403 147 Ty MEM A _DQ<26> 51 | 5 po1s D023 | 52 MEM A DQ<31> D> 1c7 7003
7403 1435 [Ty MEM A CS L<1> 121 1§ s1x Ne oL 8Avc 7403 1407 CETY— MEM A DO<30> 53 1 5 po19 vss o34
123 | 5 vpp VDD | 124 55 1 5 vss D028 | 56 MEM_A_DO<18> & 1497 7403
Nc$é2 Lo TEST VREFCAQ | 126 7403 1407 CETY—MEM A _DQ<20> 57 | 5 po24 D029} 58 MEM A DQ<17> QD 17 7603
127 | 5 vss vss o 128 7403 147 CEFY——MEM A DQ<21> 59 | 5 po25 vss o 80
7403 1407 MEM A _DQ<32> 129 | 5 po32 D036 | 130 MEM A DQ<37> D 1c7 7403 6115 vss DOS3* g | 62 MEM A DQS_N<2> QD 1005 7ics
7403 1007 BTy MEM_A_DO<33> 131 | 5 po33 DQ37 | 132 MEM_A_DO<36> CED 107 i3 74c3 1437 [Ty MEM_A_DM<2> 63 | 5 pM3 DEs3g | 64 MEM_A_DQS_P<2> D 105 7ics
133 134 65 66
o VSS VSs o o Vss vSs o
74c3 1405, MEM A DOS N<4> 135 ] 5 posa* DMd | 136 MEM A DM<d4> QM v 7aes 7403 147 CEFY—MEM A _DQ<23> 7 | 5 po26 D030 | 68 MEM A DQ<19> & 1097 7003
743 1405 FTy—MEM A _DOS P<d> 137 | 5 pos4 vss o 138 7403 1487 BTy MEM A _DQ<16> 69 | 5 po27 D319 70 MEM A DQ<22> D> 17 7903
139 | 5 vss Do38 | 140 MEM_A_DO<35> D 1c7 7403 7115 vss vss o} 72
74D3 14¢7, MEM A DQ<34> 141 o Do34 D039 142 MEM A DQ<39> CED 147 7403 REY
7403 1407 CETY—MEM A _DQ<38> 143 | 5 po3s vss o 144
135 | 5 vss DQ44 | 146 MEM A DQ<40> D> 17 7003 516-0201
7403 1407, MEM A DO<44> 147 | 5 4o DQ45o | 148 MEM A DO<41> D 107 i3
7403 1407 CETY—MEM_A_DO<45> 149 | 5 poa1 vss o} 130
151 * 152 MEM A DQS N<5>
’o) vss DQS5 [o} @ 14D5 74C3
74c3 1407 [Ty MEM A _DM<5> 153 1 5 oms DOs5 o 14 MEM A DQS P<5> (WP 1uvs 74c3
155 156
o VSS vSs o
74p3 1407, MEM_A_DQ<47> 157 | 5 po42 DQ46 | 158 MEM_A_DO<43> CED 107 i3
7403 1407 CETY—MEM A _DQ<46> 159 | 5 poa3 D475 f 160 MEM A DQ<42> D 1ic7 7903
161 162
o VSS vSs o
7403 1407, MEM A DO<49> 163 | 5 po4s Do52 | 164 MEM A DO<53> D 1407 7403
7403 1407 BTy MEM_A_DO<52> 165 | 5 p49 DO53 | 166 MEM_A_DO<48> D 107 7403
167 168
o VSS vSs o
7403 140 ETY— MEM A DQS N<6> 169 | 5 posex pM6 | 170 MEM A DM<6> Ve QUSR]
743 1405 FTy—MEM A _DOS P<6> 171 | - pose vss o172
173 174 MEM A DQ<55>
o VSS D054 D> 107 7403
7403 1407 Ty MEM_A_DO<54> 175 | 5 peso D550 | 176 MEM_A_DO<50> D 107 7403 PPOV75_S3_MEM_VREFCA_A 2501
7403 1407 CETY—MEM A _DO<51> 177 | 5 pos1 vss o178
179 | 5 vss DQ60 | 180 MEM A DQ<57> QD 1007 7603
7403 1407, MEM A DO<61> 181 ] 5 pQs6 DO61 | 182 MEM A DO<56> D 1007 i3 * C3135 1 C3136
7403 1407 CETYy— MEM_A_DO<60> 183 | - pQ57 vss o 184 —
185 | 5 vss DOS7* | 186 MEM A _DQS N<7> ED 1405 45 At
7ac3 1007 [TMy—MEM A _DM<7> 187 | & bm7 Ds7 o 188 MEM A DQS P<7> (WP 1405 74c3 o2
189 190
o VSS VSs o
74p3 1407, MEM_A_DO<58> 191 | 5 poss D62 | 192 MEM_A_DO<62> ED 107 7003
74p3 “‘”M A DQ<59> 193 o DO59 DO63 o 194 MEM A DQ<63> GD 107 7603
195 196
o VSS vSs o T
MEM A SA<0> 197 | 5 sao0 EVENT* o | 198 MEM_EVENT L OO 2086 2083 2785 4088
7cs =PPSPD_S0_MEM A 199 O VDDSPD spag 200 =I2C_SODIMMA_SDA & s
MEM_A_SA<1> 201 o SAl SCLgo 202 =I2C_SODIMMA_SCL Yeus R
203 | 5 vrr VT o 204 =PPOV75 S0 _MEM VTT A ver
3 3
1 ©3140 R3140 R3141 ) )
L 2 our 10K 10K C3150 Cc3151
— 20% 5 5 —— 2.2UF
6.3V 1/16W 1/16W -1 zn.a
2 & ey s el
402-LF 2 402 a0z 2 CcERM
prisee
516-0201

SPD ADDR=0xXA0 (WR)/0xA1(RD)

"Factory" (top) slot

SYNC MASTER=BEN

DDR3 SO-DIMM Connector A
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Page Notes

Power aliases required by this page:

P1V5_SO_MEM_B

- =PP1V5_S3_MEM_B

POV75_SO_MEM_VIT_B

2C_SODIMMB_SCL

- =I2C_SODIMMB_SDA

(NONE)

703 ZRR1VS

3_MEM_B

DDR3 DECOUPLING AND GROUND RETURN CAPS (CONNECTOR SIDE)

1 C3200 | c3201 1¢3210 [1c€3211 [1c3212  [1c3213  [1C3214 [1c3215 [1c3216 [1c3217
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF
— 2ot — Zov — 0% — 20 — 20t — 20 201 — 0% 20%
- PPSPD SO MEM B (2.5 - 3.3V) 2 2 2 %édtenmn 2 Gidlcenu 2 %édtenmn 2 %édtenmn 2 Gidlcenu 2 %édtenmn 2 Gidlcenu
603 603 020 a1 020 0204-1 020 020 020
Signal aliases required by this page: CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
L
BOM options provided by this page: sc1 PPOV75_S3 MEM VREFDQ B
1 3230 1 C3231
—— 2.2UF —— 0.1UF
— Zov — 200
2 Cinn 2 comu
prisee 402
= 1 5 VREFDO VSSo1-2
315 vss Do4g | 4 MEM_B_DQ<4> D 13 74m3
7483 14n1 [IN)—MEM _B_CKE<0> ;z O CKED ~CREIG ;‘61 MEM B CKE<1> Vo BUSRZES 7483 1483 (Y MEM B _DO<1> i 0DQO0  oiircan D950 : MEM B DQ<5> G 1053 7483
MEM_B_DQ<0> DOl vss,
e} VDD VDDC 74B3 1453@_ ’0) O
2716 Ne a155] 78 MEM B A<15> Poss L3 215 vss DOS0* o 10 MEM B DQS N<0> ED v 7w
7483 1401 [Ty MEM_B_BA<2> 79182 J3200 a1epl 80 MEM_B_A<14> am vee 76ss 7453 1483 [TNy—MEM_B_DM<0> 115 pMo J3200 DOS0 12 MEM_B_DOS_P<0> BT 11 im0
81| VDD F-RT-BGA3 VDD o} 82 13 | 5 vss FTRTBGA3 ygg | 14
7483 1401 MEM B A<12> 8 1oaz/mer EQ Allg| 84 MEM B A<11> (I 1ec 79s3 7483 1483 Ty MEM B _DO<3> 15 | 5 po2 £S5 poso| 16 MEM B _DQ<7> CET 1683 7453
7483 1401 [TNy—MEM B _A<O> 85 1 o a9 o a7} 86 MEM B A<7> QY e 793 7483 1483 Ty MEM B_DO<6> 17 1 5 po3 s Y D718 MEM B DQ<2> G 165 7493
87 88 19 o 20
o VDD 0 q VDD o o Vss 2. vSSs o
7483 1401 MEM_B_A<8> 89 | 5 a8 ”I’ - a6 20 MEM_B_A<6> e 76 743 1403 CETY—MEM_B_DO<13> 21 | 5 pos I~ poi2g| 22 MEM_B_DO<12> D 153 7483
™
7483 1431 [Ty MEM B _A<5> LI DS\ g el 92 MEM B A<4> I s 7ess 7483 1483 CETY——MEM B _DO<14> 23 1 5 poo o D13 | 24 MEM B DQ<9> CED 1683 7453
93 94 25 a 26
o VDD a VDD o Vss a vSSs o
7493 1481 MEM B A<3> 95 1 5 a3 A 2o 96 MEM B A<2> am e 7ess 743 101 CETy— MEM B DOS N<l> 27 | 5 pos1* DMl | 28 MEM B DM<1> Q) s s
7423 1401 [T MEM_B_A<1> 27 15 a1 n0pl 98 MEM_B_A<0> Pes RIRZE 74n3 1401 BTy MEM_B_DOS_P<1> 29 | 5 pos1 RESET* | 30 MEM_RESET L ) 2sc2 250
29 | 5 voD vDD o f 100 3116 vss vss o]32
74c3 1481 MEM B CLK P<0> 101 | 5 cko CKlp] 102 MEM B CLK P<1> QY s 7ics 7483 1483 CEFY——MEM B _DQ<15> 33 | 5 po1o po14o | 34 MEM B _DQ<8> D 1w 7
743 1401 [Ty MEM B CLK N<0> 103 | 5 ckox cK1xg | 104 MEM B CLK N<1> amy e e 7402 1052 Ty MEM B DO<10> 35 | 5 pot11 o155 | 36 MEM B DO<11> G s 7oma
105 | o vpp VDD | 106 371 5 vss vss o 38
7483 1401 MEM B A<10> 107 | 5 al0/ap BAlp | 108 MEM B BA<1> Vo RUSIZES 7483 1403 CETY—MEM B _DQ<20> 39 | 5 po16 D020 | 40 MEM B DQ<16> G 1w 749
7483 1401 [TN)—MEM _B_BA<0> 109 | 5 Bao RAs*q | 110 MEM B RAS L I 1ec 79s3 7483 1483 (Y MEM B _DQ<17> 41 | 5 Q17 po21o | 42 MEM B DQ<21> CED i3 74m3
111 | 5 voD vDD o f 112 431 65 vss vss o244
7493 1401 MEM_B_WE_L 113 | o wex S0 114 MEM_B_CS_L<0> am e 7ess 743 1401 CETy— MEM_B_DOS_N<2> 45 | 5 pos2* pM2 | 46 MEM_B_DM<2> am e s
7403 1401 [IN)—MEM_B_CAS L 115 | 5 cas« opTOG | 116 MEM_B_ODT<0> e BRZ 74n3 1401 CEYY—MEM_B_DOS_P<2> 47 | 5 pos2 vss o} 48
117 | o voD vDD o f 118 49 1 5 vss D022 | 50 MEM B_DQ<18> D 1im 749
7483 1401 MEM B A<13> 119 | 5 213 obrig | 120 MEM B_ODT<1> Do RUIZES 7483 1403 CETy—MEM B _DQ<22> 5115 po18 D023 ] 52 MEM B DQ<23> G wics 7493
7483 1401 [Ty MEM B CS L<1> 121 | o s1x NC o122 7483 1403¢ETy— MEM B DO<19> 53 ] 5 po19 vss o 34
123 | 5 vpp VDD | 124 55 | 5 vss D028 | 56 MEM_B_DO<29> D e 74m3
125 | o TEST VREFCAG | 126 7483 1403 CETY—MEM B _DQ<24> 57 1 5 pQ24 D029 | 58 MEM B DQ<25> D i3 74m
127 | 5 vss vss of 128 7483 1403 CEPY——MEM B _DQ<28> 59 | 5 pQ25 vss o 60
7483 1405, MEM B _DQ<37> 129 | 5 @32 D036} 130 MEM B _DQ<36> D 1ec3 7483 61145 vss DOS3* | 62 MEM B_DQS N<3> ED v 7w
743 1403 CETY—MEM_B_DO<32> 131 | 5 po33 DQ37o ] 132 MEM_B_DO<33> CED 1ic2 74m3 7483 1433 [Ty MEM_B_DM<3> 63 1 5 pm3 pos3g | 64 MEM_B_DOS_P<3> CED oot 7am
133 | o vss vss of 134 65 1 5 vss vss o 66
7483 1401 MEM B_DOS N<4> 135 | o posa* DMdg | 136 MEM B DM<d4> Vous R 7483 1403 Ty MEM B _DQ<26> 67 | 5 D026 D030o | 68 MEM B DQ<30> CET i3 74m3
7483 1401 CETy—MEM B_DOS P<d> 137 | o pos4 vss of 138 7483 1403 CETy—MEM B _DQ<31> 89 | 5 pQ27 D31 70 MEM B DQ<27> G wics 7483
139 | o vss DO38 | 140 MEM_B_D0Q<38> D 1ec3 7483 711 5 vss vss o} 72
7483 1405, MEM B DQ<35> 141 | 5 po34 D039 | 142 MEM B DQ<34> D> i3 74m KEY
7483 1403 CETY—MEM B _DO<39> 1:; o Do35 vSs o 1:‘61
MEM B _DQ<40> 51650706
o VSs DO444 BT i3 74m3
7483 1ac3¢ETy—MEM B DQ<45> 147 | 5 p4o po45o | 148 MEM B _DQ<d44> D 1ec3 7483
743 1403 CETY—MEM_B_DO<41> 149 | 5 po41 vss o150
151 * 152 MEM B DQS N<5>
Te) vss DQS5 o @ 14D1 74A3
7493 1003 [Ty MEM B _DM<5> 153 15 s DOs5 o1 194 MEM B DQS P<5> (PN o1 74n
155 156
o VSS vSs o
7483 14D3, MEM_B_DO<46> 157 | 5 po42 DQ46o | 158 MEM_B_DQ<42> D> wics s
7483 1403 ETY——MEM B _DO<47> 1:? o DQ43 D047 1:2 MEM B DQ<43> D> i3 74m3
o Vss vSs o ( )
MEM B DO<53> 163 [ 0 poss pos2g ] tes MEM B DQ<525 J— DDR3 GROUND RETURN CAPS (MCP SIDE
Tos Teo 786 =PP1V5_SO0_MEM MCP
7453 1403y MEM_B_DO<49> o DQ49 D536 MEM_B_DO<48> D 1005 i
167 168
o VSSs vSs o
7133 1401 CETy— MEM_B_DOS N<6> 169 | 5 posex pme G 170 MEM B DN<6> amy e 1C3222  |1C3223  |*C3224 [1C3225 [1C3226 [1C3227 |*cC3228 [1C3229
MEM _B_DQS_P<6> 171 D 172 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF —— 0.1UF '— 0.1UF ‘— 0.1UF
74n3 1401 BT 056 vss
17 [0 T 17 MEM B DQ<51> i i i i i i i i
o vss D054 ED 1002 im 2 5 o 2 52 e 2 5 o 2 5 o 2 52 e 2 5 o 2 52 o 2 5 o
MEM_B_DO<55> 175 D D 176 MEM_B_D0<50> PPOYV75 S3 MEM VREFCA B 0204-1 0204-1 0204-1 0204-1 0204-1 0204-1 03041 02041
7483 1403 CETy— MED T o DQ50 0550, e D 102 74m2 e CRITICAL CRITICAL CRITICAL CRITICAL ICRITICAL CRITICAL CRITICAL CRITICAL
7483 m;M B _DO<54> o D51 VSS o,
179 180 MEM B _DQ<63> ’
o Vss DQ60 o, CED 1403 7483
7483 1403, MEM B DO<56> 181 | 5 pQs6 po61o | 182 MEM B DO<59> CED 1602 7483 1 €3235 1 C3236
743 1403 CETy—— MEM_B_DO<58> 1:; o DO57 VSS o 1:‘61 —— 2,2UF =
MEM B DQS N<7> 6.3
o VSS DOS7* D 1o 2 &
'R3240 7483 1483 (TN MEM B _DM<7> 187 | o pm7 pos7o| 188 MEM B_DQS P<7> G 101 7m0 02-1r
189 190
10K vss vss
] MEM_B_DO<61> 191 ° ° 192 MEM_B_DQ<62>
1/16W 74B3 14D3, e} DQ58 DQGZC @ 14D3 74B3
ey
, 402 7483 1403 ETY—MEM B_DO<60> 193 | 5 pQs9 D63 194 MEM B DO<57> D> 1003 7483
195 196
o Vss vSs o T
MEM B_SA<0> 1:; o SA0 EVENT* o ;Zﬁ MEM_EVENT L [Ty 2084 2083 2685 4088 -
7cs =PPSPD_S0_MEM_B VDDSPD SDA, =I2C_SODIMMB_SDA 436 " s "
e B SA<ls o1 12 a1 SCLC 202 L2C SODIMMB SCL @@ Expansion" (bottom) slot
o o = a3ce
203 | 5 vrr vrT o f 204 =PPOV75 S0 _MEM VTT B er
TG PIN
103240 'R3241 205 | STWTG PIN MTG PIN o|—226
J EEaiet 10K 207 | 5 M1G PIN mrG pIN o} 298 1 C3250 1 C3251
T, e z‘l’i O MTG PIN MIG PINO 212 == 2;20F SYNC MASTER=BEN
pr 402 MTG PIN MTG PIN 2 & 2 &
e : ° ° e e DDR3 SO-DIMM Connector B
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DDR3 RESET Support -

Required becaues MCP79 does not meet DDR3 spec power-up reset timing requirement.

R3309
1ses (o MCP_MEM_RESET L 2 9 MEM_RESET_L 26c2 276
1/51360‘1
10s_=PP1V5_S3_MEMRESET MiesT

Q3305
DMB53D0UDW
SOT-363

3.3V S5 is used because MEM _RESET
must be high before 1.5V starts to
rise to avoid glitch on MEM_RESET_L.

v|a | ~

402,
R
5‘3% ol
Mg 14T g
402, 402,
MEM_RESET_RC_TL wim O] ~ MEM_RESET
390 7
1UF <« | H Q| ™

w

o | e
205800

vgee

SYNC MASTER=T18 MLB SYNC_DATE=04/04/200 A
[P

DDR3 Support
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1606 (CTT} PCIE_MINI_PRSNT_T

s0T563

Q3401
SSM6N15FEAPE

AP_PWR_EN

Q] 208 2003 3207

5V S3 WLAN FET

MINI_CLKREQ T. MOSFET TPCP8102
CHANNEL P-TYPE
D
b Q3401 RDS (ON) 26 mOhm @4.5V
_‘>| SSM6N15FEAPE
Sorses
LOADING 0.8 A (EDP)
t—
2
5
s 7 G|.
T
CRITICAL
Q3450
1.3404 TPCP8102
CRITICAL PLACEMENT_NOTE=Place close to J3401. 1000 mA peak FERR_IZOO;?ZI-I—PLIIETI .52 23V1K-SM
51850610 Cc3431 750 mA nbminal max -
33401 N PCIE_MINI_R2D_C_P M ses 7503 5 PRSV_WLAN 2 (YY Y\ 200 PP5V_WLAN_F oo & :!: =PP5V_S3_WLAN 7cs
1 H 2 g qgp 10t I 16v xsm 402 PCIE_MINI_R2D_C_N QI 150 7500 | MINNECK WIBTH-0. 5 MIN NECK WIDTH=0 .5 mm - — MIN NECK WIDTH=0 .5 mm
20347-325E-12 o Pp—— VOLTAGE-5V VOLTAGE-5V et . VOLTAGE-5V
03 Z Ri Si 3430 €3422 1 c3421 ¢ 1 C3420 - c3451 ¢ R3451
~RT-SH PLACEMENT NOTE=Place close to J3401. 0.1ur —— s
O oy Trew
cem 2 €3450 iy
ok - PCIE_MINI_D2R P [Ty o 2606 7505 - 10’1|U;F P5VWLAN_SS 100K ’ PM_WLAN_EN_L
o - PCIE_MINI D2R N D 05 1636 7503 CRITICAL AI RP RT [ I 29n¢ 32c0
5 e _I_ 108 1/Tew
o L3401 = 16v friead
o - 2503 03 PCIE_MINI_R2D_P 90-0HM-100MA PLACEMENT_NOTE=Place close to J3401. xR oz
5 PCIE_MINI_R2D_N
g : - D3 6D . ; PCIE CLK100M MINI P . PLACEMENT NOTE=Place close to Q3450.
I—I L: PCIE CLKIO0M MINI P ;g
ol - 2503 es PCTE_CLK100M_MINI_CONN_P f— PLACEMENT NOTE-Place close to @3450.
o PCIE_CLK100M MINT
of—e 200 eps PCIE_CLK100 NI _CONN N 1(YYY 2 PCIE CLK100M MINI N oD e
g TR . MINI CLKREO O L PLACEMENT NOTE-Place close to J3401.
o o PCIE_WAKE_L T oo 100
12
[e; s b
by ?
o 115
O XNC 275 ma . L3405
O——XNC S
o esPP5V_S3_BTCAMERA_F 338 KR RSAfna max _ 2 (Y Y Y Lt —PP5V S3 BTCAMERA e
o 18 =I2C _ALS_SDA D ! ﬁiﬂ:ﬁéﬂiﬁ%giﬁigis% FERR-120-0OHM-1.5A ﬁiﬂ:ﬁéﬂ%ﬁ%giﬁfois%
1o =I2C_ALS_SCL VOLTAGE=SY 0402-LF VOLTAGE=5V
ok am o .Z) I S C3452:
(e 0.1uF
o 76c3 0sUSB_CAMERA CONN_P 298
o2 ec1 esUSB_CAMERA CRITICAL cERy *
[23
S 13402 CAMERA
24 CONN_USB2_BT_P S0-0mM
o DLPONS
o CONN_USB2_BT_N <
. 5 USB_CAMERA P Ty 500 o
o e
ok LYY Y L2 USB_CAMERA N Oy 1903 7603
O bo PLACEMENT_NOTE=Place close to J3401.
O
o 30
> BLUETOOTH
32
b L3403
90-OHM
DLPONS
. s USB_BT_P D oo e
LYY Y Lz USB_BT N CED w2 oo
PLACEMENT NOTE-Place close to J3401.
PP5V_WLAN_F 29¢3
=PP3V3_S3_WLAN 03 .
R3453
§33K
s
e
U3402 s Hroie
74LVC1G]7DRL 2
TC7SZ08AFEAPE 5 i
SOT665 2 WLAN_SMIT_ BUF 4 -I:I_ 2 R31155
NC WLAN_SMIT RC 1 /\/\/\/2 WLAN _SMIT DISCHRG
3 1 1/5135w Q3455
3 NC 1 MESET 3 SSM3K15FV
€3453 1 R3454 son_vesm-sz
MINI_RESET L 201 1UF —— 6
pesu] 108 —— e —
Sav 2 we-r SYNC MASTER=YITE SYNC_DATE=04/227/200
402 2402

29¢1 3206

Right Clutch Connector
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7¢3.

PLACEMENT_NOTE=PLACE 402 NEAR EACH PIN

MIN NECK_WIDT
VOLTAGE=3. 3V

o 2084 30n7 PP3¥3 S3 CARDREADER DVDD o
5% 1 a
é§1§? : 13501 |1 C3502 |r 3503 W
0 0,1UF——=0.1UF—— 0.1UF

WIN LINE WIDTA=0.40MM
MIN_NECK_WIDTH=0.20MM

20% 2
10v 10v
ﬁ? o5 235? ? Gemm PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
J_ 516-0225 1 CONN,SD CARD READER,OPTN B,HF,K19/K24 J3500 CRITICAL
L3500
PLACEMENT NOTE=PLACE 402 NEAR EACH PIN 0.22UH
MAX CURRENT = 250MA
PLACEMENT NOTE-KEEP THIS NET AS SHORT AS POSSIBLE op3v3 4 Sb PR
: : : S SR
Ve Y
B "
1c3507 |1 c3sos [R3505
go'zZUF (2)0'310F i
2 %3 2 &, s
603 402 2
OMIT
J3500
SD-CARD-K19
- o 0 .nl © FoRT_TH
ot NI I ik
g 8’ 87 & 2 Yo [vss
a & 2 8 g 0 [vss
g 5 & 25c3SD_CLK 3o | cix
78c3SD_CMD 2
o | cMp
7683 19c3@ USB_CARDREADER N 7 DM IGJI3.15,3072 DO 40 7803 SD D<0> 7 o | paro
7683 193 Ty USB_CARDREADER_P 8 |pp LOFP p1| 43 603 SD_D<1> 8 o | para
37 SD_D<2> 9
30n7_CARDREADER GPIOL 48 |gp1O1 3 7o :stn oas T° DAT2
sons _CARDREADER_GP102 47 |gpro2 D zeeSh et —-0 | co/pars
46 paT4
NCxel |er1o3 CRITICAL T S o g pazd
Nese|sk pe| 32 53 SD_D<6> 13 5 | pars
Nexédes p7| 38 25c3SD_D<7> 13 0 | par7
NC%DO crl 32 SD CD I ;: O | CARD_DETECT_SW
DI /IPD
NC / 1PD/ sp_wp| 3 X o e -0 | carD_pETECT_GND
CARDREADER_XTAL1 13 [x1 1PD/ sp_cup| 41 o WRITE_PROTECT_SW
??35¥$§F CARDREADER XTAL2 14 Ix 1py/ PpMop| 2 CARDREADER_PDMOD O | VDD
23 17|
1 2 CARDREADER_RREF 10 |RREF IPU/ SD_CD T O | SHLD_PIN
1 O | SHLD_PIN
éflzfg —CARDREADER TEST MOD  !7 Irgstwop /1pD TPU/ XPCPE— X NC 14 o | sHLD_PIN
102 18 XD_CE 22 NC 29 & | sHLD_PIN
CARDREADER RESET L 18rxTRSTZ* /TPU IPD/ XD_WEZ Ne _
CRITICAL IPD/ XD_RBZ 4 NC —
XD_WPZ
12. 065300 B P
. M-100PPM 24
M2 IPU/ MS_INS| NC
10Jr 1PD/ MS_BS_)<ch
8X4.5X1.4-SM N
1 R3502 NO STUFF| ——GND——
c3511 c3512 R3506 |5 1¢3513
33PF 33PF 715 5%, olafa| o|sly PDMOD: POWER DOWN MODES
_1”2_1_1”2_ 116w xlg;g‘g NC = DISABLE (DEFAULT)
MESLF
Le L Le 402 2 10K LOW = POWER SAVING MODE ENABLE
St - St 10K HIGH = REMOTE WAKE UP ENABLE
102 102 1 1 = 3006 307 PP3V3_S3 CARDREADER DVDD

1656 [TFy-CARDREADER RESET

035
SSM6N15FEAPE
SOT563

24c1 [TN)-CARDREADER PLT RST L

03500
SSM6N15FEAPE
SOT563

3006 3084 PP3V. ARDREADER DVDD

1 , NO_STUFF
R3507 R3508
g 10K

5%

1/16W ]/JGW
ME-LF ME-LF
2 402 2 402

3006 CARDREADER GPIO1 L p CARDREADER GPIO2 50ce

1No STUFF N

R3509 R3510
10K OK

% %

1/16W 1/16W
ME-LF ME-LF

402 402

13 Te

%)

SN

4
CARDREADER_PLT_RST
6

(PDMOD)

5402

12 NO_STUFF
3513

g 1/16wW
MF-LF

SYNC MASTER=VEMURI SYNC D&TE=01 30/200

SECUREDIGITAL CARD READER
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WE: Marvell numbers, update for Realtek
CRITICAL
L3715
55_=PP3V3 ENET PHY FERR-120-OHM-1.5A
(43mA typ - 1000base-T) . . . 0103-1F
(19mA typ - Energy Detect)
WF: Marvell numbers, update for Realtek 1C3700 1 Cc3701 1.C3702
0.1UF 0.1UF
CRITICAL % 0 . o PP1V05 ENET PHYAVDD
L3705 2 yen 2 &
FERR-120-OHM-1.5A 402 402 402
C3714 *
0.1UF
iev
i
= X5R 2
202
ENET_PHYAVDD .
IN LINE WIDTR-0.6 MM
C o= =
VOLTAGES3
1 C3705 1 C3706
0.1UF  ——0.1UF
—PP3V3 ENET PHY VDDREG 0z
If internal switcher is used, must place 1x 22uF &
1x 0.1luF caps within 5mm of U3700 pins 44 & 45.
NOTE: VDDREG rise time must be >lms to avoid damage to switcher.
R3750° 'R3751 R3752
o sturr | ¥ B M © Nk als 4.7k 4.7k 4.7x =RTL8211 REGOUT o2
5% 5%
R R - - 1160 16w 116w If internal switcher is used, must place inductor within Smm
> S S - - “Ip
R371202 1}3771(25 Yel o o - 2 - et pried Rt of U3700, and 1x 22uF & 1lx 0.luF caps within 5mm of inductor.
- a a a I a a
) . ) 1/12»‘1% iew ] 2 g 2 5 If internal switcher is not used, VDDREG and REGOUT can float.
Alias to =PP3v3 ENET PHY for internal switcher. ME-LF ey
Alias to GND for external 1.05V supply. a0z 402 CR3ITICAL
o2 [TM)—=RIL8211_ENSWREG - RTL8251CA-VB—GR recour| 48
TQFP
R3796
ENET CLK125M TXCLK 1 2 2703 ENET CLK125M TXCLK R 22 |pxe rxc| 19 42 ENET CLK125M RXCLK R R3790 22 2 ENET CLK125M RXCLK
7703 1703 CII—=5 AN ->- NN e s LD 1706 7703
se
/16w
e 7703 1705 [Ty ENET_TXD<0> - 23 lrxprog RxD[0]|_14 - 2703] ENET RXD R<0> R3791 22 . AN ENET RXD<0> oDy 1706 708
S 1/iew  WPLF 402
PLACE R3796 CLOSE TO U1400, PIN D24 7703 1703 ENET_TXD<1> - 22 Jrxp(1) RGMTT/MIT RxD[1]/TXDLY| 16 g 03| ENET RXD_R<1> R3792 22 app2 ENET_RXD<1> e ]
= 703
7703 1709 (IE)—ENEL_TXD<2> - 2> |TxD[2] Gl RXD[2]/AN0| 17 o 5703] ENET RXD R<2> R3793 22 LAAAZ o M/iew  MPLE 402 pnpr RXD<2> ETD 1706 70
- - 5% 1/16W MF-LF 402
ENET_TXD<3> 26 |rxp an1| 18 7703| ENET RXD R<3> R3794 22 . 2 ENET_RXD<3>
7703 1703 CIN)—ENE - 3] RXD[3]/. - W\/ — — —_ LU 1706 7703
ENET_TX_CTRL 27 _|pxcrn rxcrr| 13 03] ENET RXCTL R R3795 22 2 ENET RX_CTRL
7763 1709 (IIy—EN. - c - T A —— oumy 1706 7703
7703 1703 ENET MDC - 20 |MDC MDI[0]] L ENET MDI P<0> D 20 77
->— MANAGEMENT ;=
7703 1703 (ET)—ENET_MDIO — MDIO MDI-[0] PG ENET MDI N<0> D w00 77>
— —
R3724 MDI+(1]] % ot ENET MDI_P<1> CED e e
5
0 MDI-[1 P ENET MDI N<1> 3308 77C3
77e3 1703 [IF)—ENET RESET L IAAA A RTL8211 PHYRST L 29 JfpuyrsTE* RESET| ygp1a DEPENDENT (1] - D
1/ Tew MDT+[2]| 8 gty ENET MDI P<2> D 50 s
- ! - 9 ENET MDI N<2>
M‘E"OIEF _(03317‘;5 ‘6 MDI-[2] ey N N CED 338 7703
=9 RTL8211_RSET - RSET REFERENCE 11
ENET_RESET L IS NOT ASSERTED WHEN WOL IS ACTIVE. 20 - MDI+([3] Py ENET MDI P<3> D 538 775
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. NO STUFF  $o5" MDI-[3] 12 el ENET MDI N<3> CED 330 7703
ep2_TP_RTL8211 CLK125 32 lcrki2s
. ¢
R274392 CLOCK LEDO/PHYADO| 3% gy RTL8211 PHYADO
) % 7703 3283 [ZN)—RTLE211 CLK25M CKXTALI 2 JckxTaLl LED LED1/PHYAD1| 35 gy RTL8211 PHYADL
frasi TP_RTL8211 CKXTAL2 43 |ckxrar2 LED2/RXDLY| 38 o o RTL8211 RXDLY
a0z, G
7~ GND— NO STUFF A A .
©3790 R3755 R3756 R3757
~lo|m|~ 4.7K 4.7K 4.7K
Qfefw 10PF —— . . -
L 2 — < B 5
L K 116w 1160 16w
oo, MEE MEE ey
R 02, 202 , 402
= Reserved for EMI
per RealTek request.

Configuration Settings:

PHYAD = 01 (PHY Address 00001)
AN[1:0] = 11 (Full auto-negotiation)
RXDLY 0 (RXCLK transitions with data)
TXDLY = 0 (No TXCLK Delay)

=PP1V05_ENET PHY

785

(221mA typ -

1000base-T)

( 7mA typ - Energy Detect)

———
SYNC MASTER=SUMA
—

Ethernet PHY (RTL8211CL)
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WLAN Enable Generation

"WLAN" = ("S3" && "AP_PWR_EN" && ("AC" || "SO0"))

NOTE: S3 term is guaranteed by S3 pull-up on open-drain AP_PWR_EN signal.

29m4 2901

Q3805
SSM6N15FEAPE
sorses
HE
2905 2003 2083 CIF)- AP_PWR_EN
03805 2L ‘4P| 03801
SSMENLSFEAPE | 1q o | Ssuenisreaze
sorses sorses
K -
sl ™ st s ¢l
41B2 40D5 35B5 20C7 m SMC_ADAPTER_EN

7008 6605 40Cs 35As 203 6c3 [T)- PM_SLP _S3 L

3.3V ENET FET

5_=PP3V3 S5 P3V3ENETFET

Q3801 D
SSM6N15FEAPE E
[

soTs63

s(G

02 [T 3V3ENET_EN

MOBILE:

@ 2.5V vgs: CRITICAL
Rds(on) = 90mOhm max 03810
I(max) = 1.7A (85C) NTR4101P
sor-23-5F
P3V3 ENET FET 786
2 /s [ o\
13811 T
——0.033UF
— 16t
2 xin '
402 C3810
R3810 0.01UF
100K ;
P3V3ENET_EN_L 2 P3V3ENET, 2| |
5 11
1/16w 108
MELF 1ov
402 cery

Recommend aliasing PM_SLP_RMGT_L and

=P3V3ENET_EN. Nets separated on
ARB for alternate power options.

1.05V ENET

FET

783_=PP1V05_ENET P1VOSENETFET

1.8V Vgs

CRITICAL
Q3840

SI2312BDS
sor23

=PP1V05_ENET FET 786

C3840 *
0.1UF ——
208 —T—
v
cery
5_=PP3V3_S5_P1VOSENETFET R1308040 402
K
1 2 P1VOSENET SS ® k
5%
1/16w
MP-LF ole
R3842’ 402 03841
69.8K SSM6N15FEAPE
13 s0r563
PR
e
a0z,
R3841 2|G ST
10K
PIVOSENET EN L K 5
13 =
1/16W -
ols i
Q3841 =2 402 P1VOSENET EN L _RC
SSM6N15FEAPE
sorses | K
%
s|G sfs
502 (T¥)—=BLVOSENET_EN
Non-ARB: =
Recommend aliasing PM_SLP_RMGT_L and
=P1VOSENET_EN. Nets separated on
ARB for alternate power options.
NOTE: MCP79 can provide 25MHz clock, but clock runs whenever RMGT rails are powered.
Designs must ensure PHY is powered whenever RMGT rails are, or use separate crystal.
R3895
22
7703 1703 [Ty MCP_CLK25M BUFO_R L AN, Z—RIL8211 CLK25M CKXTALI OB 2106 770
5%
1/16w
MP-LF

402
PLACEMENT_NOTE=Place close to U1400

————
SYNC MASTER=SUMA
—

—
SYNC DATE=07 01/200

Ethernet & AirPort Support
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- COPY THIS PAGE FROM K36 CSA.39
PLACE ONE CAP EACH NEAR PINS 3 AND 4 OF T3901 AND T3902
ENET CONN CTAP
1C3900 1C3901 1C3902 1C3903
0.1UF  —=0.IUF  —— 0 1UF  —= 0 IUF ETHERNET CONNECTOR
L, 1ev , lev L, 1ev , lev
X5R X5R X5R X5R
402 402 402 402
—
CRITICAL
CRITICAL = J3900
RJ45-M97-3
T3 9 0 l F-RT-TH
773 s1maggry—ENET _MDI_P<l> 1 sM 12 17c3ENET_MDI_TRAN_P<1> 9
10 E)
773 3105 gy ENET_MDT_N<1> 2 s 11 173 ENET_MDI_TRAN_N<1>
R3903 o
3 10 ENET_CENTER_TAP<1> 1 2 75 2o
TX —> 1% 1/16W  MF-LF 402 E1Y
TLA-6T213HH R3902 do
4 9 ENET_CENTER_TAP<3> 1 275 516 C
1% 1/16W MF-LF 402 s o
775 103¢ETy—ENET_MDT P<3> 5 L) 8 -7c3ENET MDI TRAN P<3> DS
o
7763 3193 CETy—ENET_MDI N<3> 6 7 77¢: ENET_MDI_TRAN N<3>
<— RX 4 11
12
CRITICAL )
T3902
773 3102y ENET_MDT_N<2> 1 SM 12 +7csENET_MDI_TRAN_N<2>
514-0636
7763 3103 CETy—ENET_MDI_P<2> 2 11 +7c;ENET_MDI_TRAN P<2>
R390 17
3 10 ENET CENTER_TAP<2> 1 2 75
TX —> 1% 1/16W MF-LF 402 =
TLA-6T213HF R3900
4 9 ENET_CENTER_TAP<0> 1 2 75
1% 1/16W MF-LF 402
773 3103y ENET_MDT_N<0> 5 8 +7csENET_MDI_TRAN_N<0>
7763 3103 CETy—ENET_MDT_P<0> 6 7 +7csENET_MDI_TRAN_P<0>
<— RX
ENET_BOB_SMITH CAP
- = o & - - - = ale @ ok = o & = - - - - - F = = = |- = - MIN LINE WIDTH: .
1 o MIN NECK WIDTH:
'
CRITICAL
! 1¢3911 13913 13917 , 13910
' —— 10PF —— 10PF —— 10PF
—— 5% - 5% - 5% ' —— 1000PF B
1 2 50V 2 50V CERM 2 50V T 10%
CERM CERM Z02-1 CERM , , 2KV
' 402-1 cRPPECAL ICRITICAL 402-1 Gon
[CRITICAL ICRITICAL CRITICAL '
! CEFTY 1.Cc3914 ]CZI;;(;A; CRITICAL
[ —— 10pF —— 10pF 1 T0pF 13918
50v. 50v. —T— 5% —— 10PF '
' 2 CERM 2 CERM 2 50V 5%
402-1 402-1 CERM L 30V
' Z02-1 CERM
_ 402-1 1
PLACEMENT_NOTE=PLACE C3911-C3918 ON MDI LINES WITHOUT ANY STUBS 1 =
LSRR RO I I R I e DT R T o,
—
——— — A
SYNC MASTER=SUMA SYNC DATE=04/04/200
— —
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=PP3V3 FW_FWPHY
138 mA

781 3481 35D8 3686 36D5

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11450558 1 RES,0.68 OHM,1%,0402,SMD R4100 CRITICAL 114 mA FireWire PHY PP3V3 FW FWPHY VDDA
T R
:uscx;wm 2 MM 0402-LF
VOLTAGE=3. 3V
C4130 ! C4131 * c4132 !
1UF —— 1UF — 1UF ——
10% 108 —— 10%
OMIT 6.3V, 6.3v [
CERM CERM
402 402 402
R4100
0
=PP1V0_FW_FWPHY 1 2 PPIVO_FW_R
3503 781 AN\ 14110 J_ L4135
135 ma 17w 120-OHM-0.3A-EMI 120-OHM-0.3A-EMI
MP-LF
402 1 Y L 2  PPI1VO_FW_FWPHY_AVDD o 2> A PCIe Serbes 17 ma BCIe SerDes PP3V3_FW_FWPHY_ VP25 1Y YL
VOLTAGE=1.0V Cc4135 1 c4136 ! VOLTAGE=3.3V
—
110 mA Digital Core 0 mA VReg PWR
1 C4100 1 c4101 1C4102 1C4103 1C4104 1 C4105 1C4106 c4141 * 1 Cc4140
—— 1uF 1UF —— 1UF 0.1UF —— —— 1UF
10% 10% 20% 10%
6.3V 6.3v Tov 6.3v
2 CcerM 2 CcerM cERM 2 2 CcerM
02 02 402 02
PLACEMENT NOTE=Place C4170 close to U1400 C
P PLACEMENT NOTE=Place C4171 close to U1400
HEEEEEEEEEEEEEEEEEEEE R EEEREEEE E CALTO ||z 2o porz pw Rop o N Lesu RUSGE
E | Txsw 402
DD1 ——VDD33 —— “—VDDH—" VP~ VP25 VREG_PWR C4171: | [12% 16V pCIE FW R2D C P am e 750
813 |ATBUSB PCIE_RXDON| N8 7503 PCIE_FW_R2D N B [xsr 402
NCX———ATBUS CRITICAL CIE_RXDON -
NC ¥—213 |ATBUSH PCIE_RXDOP| N7 @u130:PCIE_FW_R2D_P
U4100 = - 4175
NG %211 |aTBUSN PCIE TXDON| ¥ & 7503PCIE FW _D2R C N c 1 | |12+ 16v_ pCIE FW _D2R N 1686 7503
% i - g
FW_PHY_D: F12 1 FW643E PCIE_TXDOP| N6 g 7503PCIE FW D2R C P 0-10F ] [ysr a0z
= _ ! -
3603 o - DSO (IPD) NT-19 o C41761 | [128 16V  pPCIE FW D2R P D 1606 7302
ve D> _53 iiz zzz =p———DST (IPD) NT-20 REFCLKN| ¥ PCIE CLK100M_FW 16c3 0-T0F ] Tsw a0z
= D! —
3603 [T - S2 (IPD) NT-21 PCI EXPRESS PHY REFCLKP|_N10 PCIE_CLK100M_FW_P 1603 DA EMENTNoTE-p1ace 4172 SI9%2 5 04000
703 36i (ETY—EW PO TPAN ey 5% ITPAON
FW_PO_TPA P 28 _|TPAOP
7603 36cidBTY—LW EO TPA P ey 0 0 NT-4 (IPU)TCK| * TP_FW643_TCK
7603 s600(ETYy—EW PL TPAN gy 5 ITPAIN
NT-3 (IPU)TDI| M2 g TP_FW643 TDI
7803 ssasMTPAIP TEST CONTROLLER TPU) TDO| ML TP FW643 TDO —=EP3V3 FW FWPHY 751 3402 3508 3686 3605
s6ca CELY—EW_P2_TPA N Suip— 2> [TPA2N ¢ )
NT-1 (IPU)TMS| M3 g TP FW643 TM
6ci(ETy—EW P2 TPAP ey P TPA2P 1394 PHY il FW643_LDO
7803 36C4 FW_PO_TPB N B9_|TPBON NT-2 (IPU)TRST*[oN! - FW643 TRST L R4165" 'R4166
7803 364 FW_PO_TPB P 29 _|TPBOP 10K 10K
B
7803 3688 FW_P1 TPB N 6 |TPBIN 1/16W /16w
MP-LF MP-LF
7803 3688 FW _P1 TPB P A8 ITPB1P 402 402
- c2 = 2 2
e W D2 TPB N ot |romon NT-10 (IPD) WAKE * | - FW_PME_L Oy oc2 350
3604 _=PPVP_FW_PHY CPS [ — [P - FIXME!I!! - TYPO IN SYMBOL REGCTL REGCLT| D13 gy FW643 REGCTL
«CED> 22 TPBP 0 ey A
e POWER MANAGEMENT VAUX_DETECT| "1 g  FW643 VAUX DETECT
R4160° FW_PO_TPBIAS 7 |TPBIASO NT-12 (Ipp)/muxfmsgmw_..w
200K 36c8 35A4 FW_P1_TPBIAS C3_|TPBIASL NT-13. (OD) CLKREQN| L2 - =FW_CLKREQ L—m 3504 'R4164 B
1%
1/16W 360i CETy—EW P2 TPBIAS gy 2 ITPBIAS2 é 10K
MP-LF B
4025 FW643_RO 811 |ro frasd
FW643 TPCPS wp— 210 [TPCPS -
v NT-16 (IPD) SCIFCLK| 62 TP_FW64 IFCLK
_ G1 TP_FW643 SCIFDAIN
C4150 TP_FW643 NAND TREE o Kl |NAND TREE NT-OUT SCIF NT-14 (IPD) SCIFDAIN L
3 NT-17 SCIFDOUT| Bl TP_FW643 SCIFDOUT
22PF FW643_REXT L8 [REXT R
. NT- _ F2 TP_FW643 SCIFMC
12 . FW_CLK24P576M XO FW_CLK24P576M_XO R a3 |30 NOTE: NT-xx notes thw NT-15 (IPD) SCIFMCL T2 g TP FWo43 SCIFMC
bl AND .
! CRITICAL FW_CLK24P576M XI 013 |xT NT-9 N tree order
50V
. Y4150 TP _FW643 SE - "3 |SE (IPD)
402 24.576MHZ R4161" 'R4170 - SERIAL EEPROM NT-7 SCL| N12 gy FW643 SCL
NC Sm-3.2%2. 51 TP FW643 SM N3 IsM (IPD) CONTROLLER T ad
c4151 2.94K 191 NT-6 SDA| @=ap TP FW643 SDA
fed w 1% 13 TP FWe43 MODE A g J2IMODE A (IPD) NT-18
/161 .
Sl Qs%ng e TP_FW643_CE 13 |cE (IPD) _—
1 ¢ %2 240 TP_FW643 FW620 L D1Z4FW620* (IPU) MISCELLANEOUS
o TP_FW643 JASI EN w21 |JAST_EN (IPD) NT-11
St TP _FW643 AVREG 210 [AVREG CHIP RESET NT-5 PERST*ONS g FWRESET L 1  c¥mssa
= TP_FW643 VBUFE H13 |VBUF
FW643 PU_RST L oy “3FW_RESET* (IPU) NT-8 '‘R4163
10K
. TP_FW64 R10_CTL J12 |0CR_CTL_V10 § 3416
1/16w
R441760§ tCc4162 NC%—22 |OCR_CTL_V12 (Reserved) ME-LF
—L_ 0.330F 402
) 05,330 vss VREG_VSS 2
=] 2 8.3V al =] =f o of =| v] af = of =] | of 2| o] | o of 2| o] | =] 2| =| w| 2| o| 2| 9| | =| 2f | 2] o |
”F,.'gﬁz CERM-XSR 1 I e e e e e B B e e ]I e I I I e I O g

SYNC MASTER=K19 ML1-3

—
SYNC _DAT:

=11/02/200

FireWire LLC/PHY (FW643)
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age Note

Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for bus power)

3.3V FW FET

@ 2.5V vgs:

CRITICAL
- =PP3V3_FW_LATEVG_ACTIVE Rds(on) = 90mOhm max 04291 ssm1 75 =PP3V3 SO FWPWRCTL
- =] ower passthru summation node)
PPVP_Fi_SUMNODE (p P .=PP3V3 SO P3V3FWFET I(max) = 1.7A (85C) NS'I(‘)};?ZIS(_)HIFP R4281
ignal aliases required by this page:
Tﬂzm:. a y this pag =PP3V3_FW_FET 2 R4280 190K
2(s [ 7Io\s —pp1vo_Fw_rwpHY 100K, i
BoM options provided by this page: R4290! TAT 3408 A1 = v 1 A 4
10K 1 - 1/16w
) 164290 9 itlew
MF-LF X & 4
THO S
132 4291
P3V3FW_EN_L R4291 G OI%F caz281 DMB53D0UV
588 L 2 P3V3FW_SS 2 | |2 1UF SoT-563
% =pP3V3_FW_FWPHY 04290 |2 y _ I} g
s SSM6NISFEAPE | yfieu 1oy &z
sors63 | KR 402 CERM 402
—
FWPHY WAKE_YES 1
- — —EW PLUG DET Ly sm & PCIE FW _PRSN sce 16c6 =
IR(;LOZ 76 5|6 s ] =
100K
4 33n4 1607 1002 FW_PWR_EN
§ ;Zlg}“ 7207 e e eor 2t QD= o E Q4264 P1V0_RESET_ GATE
! 2 SSM6N15FEAPE
R4277 2402 SOT563 R4283
1%1%(% 3 CRITICAL FW_CLKREQ L oD 1606 L AL0K O _pw RESET L
bl FW_WAKE s/ Q4276 1.05V FW FET A% T
402, = N DMB53DOUV 5| AL
FWPHY WAKE_YES e AKE vES < =PP1V05_FW_P1Y05FWFET cRITICAL |6 HELE
- - C4 2961 Q4264 o[ 5
<108 = SSM6NISEEAPE || . %?stgngouv
- R§220?(7 4 ] CRITICAL — | [N S0T-563
.51 =PP3V3_SO0_P1lVOSFWEFET 1 ’\/\/\/2 402 D 04295 ” 2|6 { FW RESET L o
>3 _ — o
CRITICAL |6 1fiew } SI2312BDS A %
D Q4276 402 L g / sorz3 .
||_ DMB53D0UV 04293 | 0)s 2 FW_PWR_EN !
g =FW_PME L) 2o | ': 1 SPP3V3_S5_P1VOSFWFET SSMENISTEAPE l; ss06 3507 354 1907 1908t IR PPIVO5_FW PGOOD/FW_RESET L
% FWPHY WAKE_YE _
| _YES R4 219 51 H PP1VO_FW_FET 1
K 0 =
s 18 % 2[c™ sy Same FW_CLKRE FW_CLKREQ PHY I
! Mraeh, R4296 1 L %4026%31" = FireWire Port Power Switch
p1vos_rw_EN_L 1 A30K: = 19y
b4 2 CERM
pYAY P1VO5_FW_EN_I,_RC 402
= Q4293 '& 3 402
SSM6NISEEAPE ||~
[
o
sl ™ stz
3506 35c4 3sna 1907 1002 EW_PWR_EN |
L CRITICAL
Q4260 CRITICAL CRITICAL
FDC638P_G F4260 D4260
1.1a-24v Su
5 BPBUS FW FWPHRSW_F PPBUS FW_FWPWRSW_D 1 N 2 =PPBUS_ S5 FW FET .,
. =EPBUS_S5_ FWEWRSW 5 MIN-NENRWIbTH MEN-HENRWIBTH=0 : 35 mm =
4 2 VOLTAGE=T2.6V MINISMDC110H24 VOLTAGE=T2.6V CRS08-1.5A-30V
1
R4260 1 1
CRITICAL 300K C% 21609‘ f— —
Q4262 g 2716w 108 71
MB54DOUV MESLF iew 2 B
SOT=563 2402 102
Late-VG Event Detection FWPWR_EN_L_DIV =PP3V3_S0_FWPWRCTL . ...,
b s " 'R4261
R4265 &
> 39K 1 IATEVG FAULT EVENT PNP g 4J0x PP1V05 FWPWRCTL '‘R4274
NOSTUFF —T= o= Tisw s =PP1VO5 FWPWRCTL 100k
R4263 LATEVG_FAULT_EVENT 2402 ?Zlgw
LATEVG_RETRY_RC 1 > — — TTT FWPWR_EN_L . . 52
1% elelypwdg o~ ! R42 R4271
o ° l s s 1}1? 275 3301(7 0 56K ¢EW PLUG DET L ommy scr 507
ca282 = Q4261 § e £ ey Luex
18 5T nosTurF 2N7002DW-X-G ?ONT7002DW X-G 2402 2402 402 3 CRITICAL
402 FW_PLUG DET 5 Q4275
] FW PWR EN L FW_DET_ MIRROR o % DMBS3D0UV
B | BN_ bé SoT-563
= CRITICAL 3 s SRITICAL . 4
04270 <\ , L (N\Q42 G4270
7008 6605 a0cs 3267(2003 6c3 [T PM_SLP_S3_L BC847CDXV6TXG BC847CDXVSTXG
SOT563 é_/y bé SOT56
»=PP3V3_FW_LATEVG_ACTIVE 4 N
secs 36 PP2V4_FW_LATEVG Enables port pover when machine
is runming or on AC. FW_P1_TPBIAS R FW_DET EMIT 1
1 1; 1 =
Razix] [EH212 Lg.l +° R4272 R4273
EH 1y 16y = CRITICAL |6 iK 12K
bl pre 2 GERM 16w 916w
02 2402 , U4210 ° | Q4275 iy iy
FWLATEGV_3V_REF 4| IMC7211 = | [ DMB53DOUV
v+ — SOT-563
S ATEVG EVENT 3306 3567 3504 1907 160 7y EW_PWR_EN 2]e .':
% ———— —
P2V4_FWLATEVG_RC 2 + Y SYNC MASTER=YUN K19 MLB SYNC D&TE=12 22/200
5 IR ——
s . .
ca211: (R4213 1 FireWire Port Power
100pF —— g §0-6K = ! T P
38 5 heled 51-7 D
s ?| .8 R4210 S Apple Inc.
1 ,2\?\%2 3.08v wh = S C.0.0
'V when port power is - -
3:9%V vhen T2EC Be"event 2hd port pover is off NOTICE OF PRODRIETARY DRODERTY:
1M 2o 2006 [y EW_P1_TPBIAS
= Mios"
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Page Notes

Power aliases required by this page:

=PPVP_FW_PORT1
PP3V3_FW_LATEVG

=GND_CHASSIS_FW_PORT1
=GND_CHASSIS_FW_EMI_R

Signal aliases required by this page:

(NONE)

NOTE :

the necessary aliases to map the
FireWire TPA/TPB pairs to their
appropriate connectors and/or to
properly terminate unused signals.

This page is expected to contain

BOM options provided by this page:

(NONE)

NOTE :

constrained on this page.
assumed that FireWire PHY page will
provide the appropriate constraints
to apply to entire TPA/TPB XNets.

FireWire TPA/TPB pairs are NOT

It is

1394b implementation based on Apple
FireWire Design Guide (FWDG 0.6,

5/14/03)

35a4 3406 EW_P1_TPBIA:

703 24ns FW_P1_TPA P

Termination

Place close to FireWire PHY

TI PHYs require 1luF even though

FW spec calls out 0.33uF

1C4360
0.33UF
10%

, 6.3V
CERM-XSR
402

SIGNAL_MODEL=EMPTY
SIGNAL_MODEL=EMPTY

'R4360 R4361"
56.2 56.2
11w 116w
oz 163

7603 3486 EW_P1_TPA N

703 24ns FW_P1_TPB P

7603 3486 EW_P1_TPB N

SIGNAL_MODEL=EMPTY
SIGNAL_MODEL=EMPTY

'R4362 R4363
56.2 56.2
1% it
16w 116w
e frise
403 203

FW_PORT1 TPB C

:

1 Cc4364 Rascd
220pF 2
5, 1160

2 X
Goa" i

R4382° R4380°
10K 10K
18 1%
1/160 1/160
ME-LF ME-LF
0z, 0z,
. . . FWPHY DSO _— =FW_PHY_ DS0 34c6
FireWire PHY Config Straps [ =
FWPHY DS2 — =FW_PHY DS2 34ce
MAKE_BASE~TRUE =
Configures PHY for: FWPHY DS1 _Fw PHY DS1 e
MAKE_BASE-TRUE =
- l-port Portable Power Class (0) -
3
- Port "1" Bilingual (1394B) R431%i
18
1160
ME-LF
202
346 _EW_PO_TPBIAS — NC_FWO_TPBIAS MAKE_]
346 _EW_P2_ TPBIAS NC_FW2_ TPBIAS MAKE_]
7803 3ace _EW_PO_TPA_N NC_FW0_TPAN MAKE
7803 346 _EW_PO_TPA P — NC_FWO_TPAP MAKE
3ap6 _EW_P2_ TPA N — NC_FW2_ TPAN MAKE_]
346 _FW_P2_TPA P — NC_FW2_TPAP MAKE
78p3 3486 _EW_PO_TPB_N NC_FWO_TPBN MAKE_J
J8p3 346 _EFW_PO_TPB P — NC_FWO_ TPBP MAKE
34m6_FW_P2_TPB N pu— NC_FW2_TPBN MAKE
3456 _FW_P2_TPB P = NC_FW2_TPBP MAKE |
=
a
590
BSS
nem
@
£43
@ o
Cable Power
781=PPVP_FW_PHY_CPS_FET PPVP FW CPS oy — =PPVP_FW_PHY_CP, 3487 CRITICAL
MIN_LINE_WIDTH -
MIN NECK wipTH
Ra311" JEEN NECK W1DT o\=PBVE_FW_PORTL Trace PPVP_FW_PORT1 must handle up to 5A
470K " " " " . PPVP_FW_PORT1_F
5% Snapback" & "Late VG" Protection N LINE WIDTH-0.5 T
1/160 UIN NECK wIDTE-0 .25 T
s, 365 35a PP2V4_FW_LATEVG 1 C4314 VOLTAGES
. DP4310 A
o CPS_EN_I_DIV BAV99DW-X-G 2 30V
SoT-363 i
C4311 ¢ 5 CRITICAL
0.01uF L
R4312° o = PORT 1
330K Y2 3
116w 202
ME-LF DP4310 4 BILINGUAL
402, CPS_EN_L BAV99DW-X-G
soT-363
c4310 * ,
0.01uF L
FW_PORT1 TPA P 2685 o 10 o CRITICAL
NAKE_BASETTRUE HAg J4310
D 402
FW_PORT1_TPA N 2685 4 . 1394B-M97
MAKE_BASE-TRUE 04300 i
FW_PORT1_TPB_P
MAKE. BASESTRUE 3605 3508 3402 34p1 781__=PP3V3_FW_FWPHY 2 GI ‘53;5?:3‘)29” 26s7EW_PORT1_TPB_N : o [ oree- gEe®) ]
FW_PORT1 TPB N . S /' (sw-veny) (FW_PORT1_BREF) L] pB<r> | OUTPUT
MAKE_BASE-TRUE = —
. 3657EW_PORT1_TPB P 2 | oeRt g
8 P |
NCZTL  @ec/nc
= (GND_FW_PORT1_VG) s CH
36s7EW_PORT1_TPA N 2L o™ &éﬁi
FW_PORT1_AREF 5 TPA<R> INPUT
3657EW_PORT1_TPA_P _ o[ e é;gg(n)
DP4311 o
BAV99DW-X-G ———————0
S0T-363 T
2 CRITICAL C4319 ! - CHASSTS
. — p—————= 0O oo
DP4311 Rt s g
] BAV99DW-X-G S0V,
c4312 ¢ S0T-363 cof®
0.01uF 1
BT .
5
2
sy ca313 1 ?;}319 AREF needs to be isolated from all
> 0.01uF 5% local grounds per 1394b spec 514S0605
° 10% 1/16W
ME-LF
3y 2 402 When a bilingual device is connected to a
402 beta-only device, there is no DC path
¢ between them (to avoid ground offset issue)
PLACEMENT NOTE=Place C4319 close to connector pin 5.
= BREF should be hard-connected to logic
ground for speed signaling and connection
Late-VG Protection Power
=PP3V3_FW_LATE R4390 ——
e MIN LINE WIDTH-0.38 mm Jone 2ees SYNC MASTER=K19 MLB
MIN NECK WIDTH=0.25 mm 1z sunom -
1y VOLTAGE=2 . 4V 0 .
e ESD and late-vG rail FireWire
MF-LF CRITICAL :
402 for snap-back diodes
D4390 (Common to all ports) Apple Inc 051-7898 | D
PP2V4_FWLATEVG needs to be biased MMBZ5227BLT1H °
soT23 C 0 0

3686 35D8 34D2 34B1 7B1

=PP3V3 FW FWPHY

to at least 2.1V for FW signal integrity
and should be biased to 2.4V for margin
R4390 should be 390 Ohms max for a 3.3V rail
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5 | 4

=PP3V3_S0_ODD

3706 7

NOTE:

3.3V must be S0 if 5V is S3 or S5 to
ensure the drive is unpowered in S3/S5.

CRITICAL
Q4590
ODD Power Control TEGRE102
23V1K-SM
5 PP W_ODD
=PPSV_S3_ODD = %‘Z%Nj%gc;%m% B
j— _ iR
| A—
R4596 1C4595 i —
Togx % - $8.%oesup s
1/16W v
MF-LF 2
R4595 |° " SIoe
ODD_PWR_EN LS5V _L 1 2 ODD_PWR_SS 12
’\/\%/\/ 11
1 /W 19%
6 MEo5” CERM

ODD_PWR_EN

Q4
SSM6N15FEAPE
SOT563

137

R4590!
33K
1/18W
MF-LF
402,

4050 657 (OO} SMC_ODD_DETECT

Q04596 |22
SSM6N15FEAPE
soT563 | Kk
H
o8
5|c 7 stz
200 [gry—ODD_PWR_EN_L
CRITICAL
SATA ODD FI45 ]
90_&!_[%4_‘?0%“ PLACEMENT_ NOTE=PLACE C4520 CLOSE TO MCP79
D;{.;‘PV}‘}‘S PLACEMENT NOTE=PLACE C4521 NEXT TO C4520
3 4, SATA_ODD_R2D_UF_P 1]12C4521 SATA_ODD_R2D_C_P 1506 7583
— 0.01UF |l 10816V cERM 402
CRITICAL <
4500 2 ATA_ODD_R2D_UF. | 2C4520 SATA_ODD_R2D_C_N 1906 75m3
J I e @ |
54722-0164 0.01UF 10% 16V CERM 402
I 1. PLACEMENT_ NOTE=Place FL4520 close to J4500
o o
J_ 15 ol2 &= SATA_ODD_R2D_P
-
= s 5 @22z 0 SATA_ODD_R2D_N
= 10 o> -
o o
10l 5 ol2 w220 2 SATA_ODD_D2R_C_N
12| 5 o1t w72 cr SATA_ODD_D2R_C_P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 901':3-1#1%1—5120%%
46 o2 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP11S
16 15 1
0 0 C4526 1|2  ,..SATA ODD_D2R_UF_N 4 (Y YYRLBICALSATA ODD_D2R_N G 1506 700
1 0.01UF | ! 10%16vV CERM 402 —
51650616 C45251||2  ,..SATA_ODD_D2R_UF_P 1fYYY L2 SATA_ODD_D2R_P rsym 1506 752
0.01UF | ! 10%16vV CERM 402

Indicates disc presence

SATA HDD/IR/SIL

5" CRITICAL

L45
FERR-70-OHM-4A

PLACEMENT_ NOTE=Place FL4525 close to J4500

Cc4502

%8'%101? PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501
SEXM PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
62

w1 @:PPSY_SO_HDD FLT LYY Y L2 =PP5V_S0_HDD o5
MINWECKWIDTH;U:2M 0603
VOLTAGE=5V PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501
K
90- =100MA
L4252% 20 CRITICAL DREALS
FERR- —OHM
~ R , J4501 - ssm s SATA_HDD_D2R_C_N C4515.1 |2 ;s SATA_HDD_D2R_UF_N (Y Y Y L3 SATA_HDD_D2R_N G 1906 13m0
7D3. =PP1V5_S3_ HDD a 0202 PP1V5_S3_HDD FLT 54722-0224 0.01UF II 10% 16V CERM 402
F-ST-SM
1C4503 NesuB - 583 en SATA_HDD_D2R_C_P C45161 |2 253 SATA_HDD_D2R_UF_P 1YY Y L2 SATA_HDD_D2R_P Oy 1906 755
1UF 0 O 0.01UF |l 10816V cERM 402
9%y 1o ot PLACEMENT NOTE=PLACE FLA4502 CLOSE TO J4501 —
2 CERM 5 s BLACEMENT NOTE-Place C4515 next to Cislg
102 oo PLACEMENT-NOTE=Place C4318 close to J3501
PLACEMENT NOTE=PLACE C4503 CLOSE TO J4501 1o ot
— 9 10
B 11 00 12 %RITICAL
O O
EEH DS BT 90—&%[M—10 MA PLACEMENT NOTE=Place C4511 next to C4510
R4531 15 16 DLP11S PLACEMENT_NOTE=Place C4510 close to MCP79
O O v vt
o SYS LED ANODE e 6a7SYS LED ANODE R 171 5 odt8 - ssn3 67 SATA_HDD_R2D_N 3 Y Y L4 252 SATA_HDD_R2D_UF_N C45111 2 SATA HDD_R2D_C_N ) 1905 7w
R4532 VLV w IR RX OUT 19| 5 o 20 — 0.01UF |l 10816V CERM 402
10 et i7 p—
= 21 22
sso7 7es=PPOV 53 IR VNN PPV 53 IR B 0o - 1323 6 SATA_HDD_R2D_P 2 Y Y Lt 15 SATA_HDD_R2D_UF_P C4510:1 |2 SATA_HDD_R2D C_P ,m
o -
i PLACEMENT_NOTE=Place FL4501 close to J4501 0.01UF || 10%16V CERM 402
51650687
p—
= Y MASTER=K19 MLB Y DATE=12/04/2 A
1cas3z |1 casst SYNC MAS 9 SYNC_DA 04/200

SATA Connectors

Cff Apple Inc. 051-7898 | D
®
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We can remove C4690 later if the output cap of the

USB/SMC Debug

Port Power Switch

USB PORT A (

PLACEMENT_NOTE=NEAR J4600
CRITICAL
L4605
FERR-220-OHM-2.5A

o L { Y L2 epsvss rruse ar

FRONT PORT)

CRITICAL
U4690
TPS2064DGN|
7c3 _=PPSV_S3_EXTUSB ™ our1}Z PP5V_S3_RTUSB_A_ILIM
MSOP HIN LINE WIDTH-0.5 mm
MIN NECK WIDTH=0.5 mm
19c2¢gpm)—USB_EXTA OC L 8foc1x VOLTAGESSV
3 len1 our2| 6 PP5V_S3_RTUSB_B_ILIM
HIN LINE WIDTH-0.5 mm
USB_EXTB OC_L 5:] oc2* MIN NECK_WIDTH=0.5 mm
4 VOLTAGE=5V
EN2
GND__TPAD
NOSTUFF L CRITICAL CRITICAL
1C4691
——o.1ur C4695 | ,|'c4696 .|' ca616
0% =T 20% 10UF — — — 100UF 100UF
lov 208 T~ T 208 208
X5R 2 2 cerM 6.3V, 2 6.3v 6.3V 2 2 6.3V
603 402 XSR POLY-TANT XSR POLY-TANT
603 CASE-B2-SM 603 CASE-B2-SM
5V_S5 regulator is close enough.

=USB_PWR_EN

s6n6 [T

STUFF R4691 IF USING TPS2060(ACTIVE LOW ENABLE)
STUFF R4690 IF USING TPS2064(ACTIVE HIGH ENABLE)

Mux

CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERIZATION

MIN LINE WIDTH=0.5 mm
0603 MIN NECK WIDTH=0.5 mm
VOLTAGE=5V
C4605 *

PLACEMENT NOTE=NEAR J4600
CRITICAL

CRITICAL
J4600

USB
F-RT-TH-M97-4

402 90-OHM
DLPONS

76c3USB_EXTA MUXED N 4 Y Y L3

76c3USB_EXTA_ MUXED_P

76c3CONN_USB_EXTA N

76c3CONN_USB_EXTA P

I

elolole
0000

o
<
5
c
7]
NC[w
10|
NC
I0[.

PLACEMENT _NOTE=NEAR J4610
CRITICAL W ad
L4615 ¢ can &
FERR-220-OHM-2.5A

YL

RCLAMP0502N

PP5V_S3 RTUSB B F

514-0638

SLP1210N6

CRITICAL
protection to 5V if we want, but leaving NC for now

Place L4600 and L4605 at connector pin

MIN LINE WIDTH=0.
0603 MIN NECK WIDTH=0.
VOLTAGE=5V

C4615
0.01uF
20%

l_
iev
2 CERM
402

PLACEMENT_NOTE=NEAR J4610
CRITICAL
L4661

5 mm
5 mm

CRITICAL
J4610

USB
F-RT-TH-M97-4

i

7683 1903(EY)-USB_EXTB N 4

5. CONN_USB_EXTB_N

7683 NN USB_EXTB P

701_=PP3V42_G3H_SMCUSBMU.
SMC_DEBUG_YES N
C4650 * 1?4650
0.1UF —— 0K
208 —
/16w
cEmn 2 e
402 , 402
vce
4203 4182 40cs 4088 MC_RX_L 5 |y SMC_PEBUG_YES | 1
4acs arcz a0cs 4000 (OUT}—SMC_TX L ‘v Y4650 |2
PI3USB102ZLE
7603 1903y USB_EXTA P 7 |os TQFN
7603 1903 (ETY——USB_EXTA_N 6 CRITIC
¢——8QoE* EL| 10 USB_DEBUGPRT EN_L
SEL=0 Choose SMC
GND SFL-1 Choose USB
o

SMC_DEBUG_NO

R4651
0

1

Yes RILH

SMC_DEBUG_NO
R4652
0

90-OHM
DLPONS
7605 1903 QET)-USB_EXTB_P LYY Y L |

S I 1N P
0000

I

NC[w
I0[w

USB PORT B (BACK PORT)

514-0638

RCLAMP0502N
SLP1210N6

CRITICAL

SYNC MASTER=YUAN.MA
——

SYNC D&TE=01 18/200

External

USB Connectors

@

Apple Inc.

051-7898 | D
C.0.0

NOTICE OF PROPRIETARY PROPERTY:

THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL QR PUBLISH IT IN WHOLE OR PART

1v nn, ricnrs SGURRENT DESIGN .

46 OF 109
EET> OF <TOJ}AL

2 | 1

| DESIGN_SHEETS>




37a8 703 =PRSV_S3 IR

Cc4801
0.1UF

16v
X7R-CERM
402

VDD
USB IR P 14|p1 0/D+ P0_o|z
7o 10 KB DTFTERENTIAL PATR-USSI TR - —Or—
7683 1903 CETY - — USB IR N 15lp1_1/D- po_1|s
DIFFERENTIAL PAIR=USBZ_IR
= - IR VREF FILTER 18 |P1_2/VREG PO_2/INTO[>
—20|p1_3/SSEL PO_3/INT1|4
1 4803 —231P1_4/SCLK PO_4/INT2[3 R%gooo
10F —24|p1_5/sMOST PO_5/TIO00|2 IR RX OUT RC g IR RX OUT am e s
0 —25|P1_6/MISO PO_6/TIOL|L E
_ _ 1/760
Lo _26lp1 7 po_732 ey
- - 402
U4800
—211P3_0 CY7C63833 P2_Of 1 C4804
PN
= 220p3 1 @ p2 1[s 0.001UF
- CRITICAL o 108
oMIT 2 3
21 P/N 33850375 o 02
m) (5
—2ne Ne - =

8

~

THRM_PAD VSS

/___

CYPRESS 'ENCORE

L]

II’

USB

CONTROLLER

SYNC MASTER=YUAN.MA
——

SYNC qéTE=05 28/200

Front Flex Support

(j Apple Inc.
[}

051-7898 | D
C.0.0
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1

NOTE: Unused pins have "SMC_Pxx" names. Unused
pins designed as outputs can be left floating,
those designated as inputs require pull-ups.

a1c6 PP3V3_S5_AVREF_SMC

1C4904 1 C4905 1 C4906
—— 0.1UF 0.1UF
— 20% 20%
Tov Tov
2 CErM 2 CERM
U4900 o o
SMC_EXCARD_PWR_EN 13 SMC_PM G2 EN PLACEMENT_NOTE=PLACE C4907 CLOSE TO U4900 PIN E1
4105 P10 H8S2117 P60l L - [@UTy 6c3 socs seon
4105 MC_RSTGATE_L P11 LGA-HF P61 NC SMC_vCL
66A 24B8 ALL_SYS_PWRGD Al2 |p12 (1 OF 3) P62[ Kl1l g X% NC

s681 RSMRST_PWRGD B13 |p13 P63l J12 g sy NC PP3V3_S5_SMC_AVCC 1
D RSHRST PWRGD g BI3 TN L TRE WIBTT0- 75 o B c4907
NCX%—gu—DR11 P14 OMIT P64 SMC_ADAPTER EN 20c7 3287 35B5 41B2 MIN_NECK_WIDTH=0.20 MM = = = 0.47UF
VOLTAGE=3.3V 4920 1 ==l m A 10%
c13 [p1s P65L J10 g X NC Ty c 5.3V
c12 |p16 P66 MC_PROCHOT. L 4101 0.1UF —— cERM- e

M12
Bl

2087 PM_RSMRST_L -
o=
6207 (O} LMVE_VR_ON - A 7]
@— - 3oy AVCC  VCC  VCLAVREF
2007, PM_PWRBTN L ©=— D10 (P17 P67| H12 g SMC_BIL BUTTON L I o»7 secs cERM 2 4909" 1R4901 —
402 4 0 0 R R
ESTARLDO_EN e D13 |P2 P N10 o SMC_CPU_ISENSE U g NCl_Ef 10K 10K
105 GO = 0 70 o ) o0 PLACEMENT_NOTE=PLACE R4999 CLOSE TO U4900 PINS M12 H8S2117 NC 5%
NC E11 |p21 P71l M1l g SMC_CPU_VSENSE am oo — LoAHE 1/16w T/16w
X—-— ] bl PLACEMENT_NOTE=PLACE C4920 CLOSE TO U4900 PINS M12 = MP-LF MP-LF
X—gm—D12 (P22 P72 SMC_GPU_ISENSE 412 - 402 402
NC (3 OF 3) 2 2

MC_GP! ENSE
e NeX—ew—ELLe22 D G R T a—— omr woi| o1 g e up1 J—
o bl 7 e MD2| H1 g | SMC KBC MDE
NC X—g@m—EL2_[P25 P75| M13 g SMC_PBUS VSENSE am «s 4203 4106 [Ty SMC_RESET L @ D3 QRES* b
sSMC_P26 SMC_BATT ISENSE
4105 &—E13 [P26 P76l N13 g e R ©ine_SHC_XTAT, a3 lxrar
NC %—agm—EL0_{P27 P77 SMC_NB MISC ISENSE sz
1106 _SMC_EXTAL A2 [EXTAL NMI| E3 g SMC_NMI am e
76cs 4205 10m3(ETyLBC AD<O> gy A9 P30 280 SMC_WAKE SCI L 2007
7603 4205 1003¢ET)—LPC ADS1> gy D9 P31 P81l B6 g X NC
PM_CLKRUN_L
76C3 4203 mas@ﬁm—“&_ P32 P82 1887 4205 ETRSTL_H3 e SMC TRST L 1aos
7603 4203 1003(ETY—LPC AD<3> 000000 gy B7 P33 P83l DS g — LPC PWRDWN L /7§ iecs 4203 - NO STUFF << C
76c3 4205 1603 [TR)—LEC FRAME L -p 28 P34 P84l A6 - SMC_TX L UM 30ne 4oss arcz azcs AVsSSL L9 124902 Ra99g 124903
2401 [Ty SMC_LRESET L. D5 [P35 P85| BS g SMC RX L QI sons ome a1z azc3 /—VSS~ 10K 10K [)
76c3 2481 @#LSJ‘—‘_RLLP LK33M_SM P36 PBEJE_“_LQQ_SJA‘—EMB MGMT_CLK 4385 b6 b6 b6
1/16w 1/16w 1/16w
(D> LEC_SERIRQ @=p D6 [P NaAda4d9 XW4900 ME-LF ME-LF ME-LF
203 1887 37 PQD_JA_‘—Mb@ 413 41C2 41C7 48C3 qH = o 9 sM 402 , 402 402
NC %—agm—2D4_[P40 POll G3 e SMC BC ACOK vmgaim aws sz : 5o

4105 _SMC_P41 = AS |p41l P92 H2 = SMC_BS_ALRT L m“m
4355 (BT ) SMB_MGMT_DATA (OC) gy B4 _1p42 P9 G1 .- PM_SLP_S3 L (I 6¢3 2003 3267 35A5 6605 7008 =
SMS_ONOFF_L PM_SLP_S4 L
5057@— .= Al _|p43 P94 Hj - o ore oL m 6C3 20C3 41A2 66C8
P44 P95 _G. NOTE: P94 and P95 are shorted, P95 could be spare.
NC X—gm—C2— < M 2 P L_GND _SMC AVSS  iins 4ns asc 4ape asn1 4snd 4sm2 4505 4sc5 4507
NC X—1gn B2 |p4s P96l _F4 - PM_CLK32K SUSCLK o 2em 76ms

105, SMC_GFX_THROTTLE L P46 vo7 B o so Dane -
49A6, SMC_SYS_ KBDLED pa7

—
42es 4102 d0cs 3ens (QUMY—SMC TX L - P50
4263 4192 4ocs 3ons [TNH)—SMC RX L - F3 |p51
436, MB, LK P52
(DEBUG_SW_1) 41c2_SMC PAQ - N3 |pAO H8S2117 PEO SMC_CASE OPEN 4182
410c2_SMC_PAL - MC_TCK
(DEBUG_SW_2) C - N1 [pAl LGA-HF pE1| J3 - C_TC G 52 202
2403 (T} BM _SYSRST L (Qc) .- M3 IPA2 (2 OF 3) PE2| K2 . SMC_TDI I «102 4203
35A6®—USB DEBUGPRT EN L (QCy) . M2 (PA3 OMIT PE3|_J1 - SMC_TDO OOy 102 4205

27A5 26A5 20B3 20A4 MEM_EVENT L PA4 PE4] SMC_TMS 4182 4205
02 SMC PAS  (OC) gy L1 [PAS PFO| K5 g % NC B

5905 (ET)—SYS_ONEWIRE (O0) iy K3 |pa6

PM_BATLOW_L 12 PF1| N5 - SMC_SYS LED oD e
(OC) PA’
2007 <O} o= 7 pF2| M6 e MC_LID G ic2 4ons ssct
bt
NC )(_‘_BB PBO PF3|_L5 o NC
2007 QOUM—SMC_RUNTIME SCI L - c9 |pB1 PF4l M5 =X NC
3707 687 SMC_ODD_DETECT PB2 PF5| N4 - SMC_MCP_SAFE_MODE Ty e

-
41C5_M_‘.SELM_‘_AH_M PB. PB3 PF6 NC
4102 [Ty SMC_EXCARD CP ey c10 |pBa e M4_‘_XNC
X—ap= Bl
4106 (TN SMC_EXCARD _OC_L ne . c11 ;:Z PGO—MB—‘—)(NC
w2 (TN)——SMC_GFX_OVERTEMP.L g ALl |PB7 S BT o — e i R NOTE: SMS Interrupt can be active high or low, rename net accordingly.
PG2| K8 PN (OC) SMB_BSA_DATA @ 43ce If SMS interrupt is not used, pull up to SMC rail.

{

FAN_0_CTL - Gl1 |pco PG3 SMB_BSA CLK a3ce
FAN_1_CTL - G13 |pc1 PG4 MB_A DATA 4303 —
FAN 2 _CTL - F12 |pc2 PG5 SMB A S3 CLK 4303
FAN_3_CTL &= H13 |pc3 PG6| 1M SMB B SO_DATA azcs
o FAN 0 TACH -—.‘ G10 |[pca PG7_L§_“_L%® a3c3
4182 MC_FAN_1_TACH PC5 PHO|_E ey SMC_PROCHOT QD “ic2
102 [TT)—SMC_FAN 2 TACH - H1l |pcé ou1 - SMC_THRMTRID e
a2 (I SMC_FAN 3 TACH - J13 [pC7 - I ‘_‘ MC PH2 “u@
5054 (T SMS_X AXIS - M10 |ppO PH3%® 41cs
5054 (T SMS_Y AXIS - N9 |pD1 PH4[ B3 g X NC
S0 (I SMS_Z_AXIS - K10 [PD2 PH-”JM—‘—)(NC

ates MC_ANALOG_ID PD3
4105 [TT)—SMC_NB CORE ISENSE - M9 |pp4

4105 [Ty SMC_NB_DDR_ISENSE - N8 |pD5
4105 I ALS LEFT - K9 |PD6 SYNC MASTER=T18 ML1_3
[P
s105 (TMy—ALS_RIGHT - L7 |pD7 SMC
051-7898 | D
SMC_PB3: Apple Inc.
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2 I

SMC Reset

4107 41c3 41c1 40ps 7D1ZPR3V3 S5 SMC

SMC MANUAL RST L

"Button"

/ Brownout

5| CD

NOSTUFF
'R5001

SILK_PART=SMC_RST st

ne 4 NC

NCP303LSN
S

CRITICAL

U5000
0T23-5-HF

OUT|L

Detect

SMC FAN 1 CTL

NC SMC FAN 1 CTL

MC_FAN 2 CTL

“HAKE_BASE-TRUE

NC_SMC_FAN 2 CTL

MC_FAN 3 CTL

‘HAKE_BASE-TRUE

NC_SMC_FAN 3 CTL

SMC_GFX THROTTLE L

“HAKE_BASE-TRUE

SMC TG THROTTLE L

EN

HAKE_bASE-TRUE

Ne EN

5802 4182 40«

sMC BC ACOK

HAKE_BASE-TRUE

=CHGR ACOK

a0cs

a0cs

MAKE_BASE-TRUE

SMC_P24

SMC_P26

MC_P41

a0n8
SMC RESET L

INRZ—
GND

3

4108 41c3 41C1 40p4 7D1ZPR3V3 S5 SMC

4881 SMC_TPAD RST L

48c3 41c2 413 4ocs SMC ONOFF L

701_=PBVIN S5 SMCVREF

U5001
SN74LVC1G02
507553-5

SSM6N15FEAPE

LU “ocs 4203

a0n8

SMC_NB_CORE_ISENSE

SMC_NB_DDR_ISENSE

ALS_LEFT

SMC_GPU_VSENSE

Q5032

4008
soTs63
4008

SMC_EXCARD PWR_EN

MC_RSTGATE_L

MC_PB3

ALS_GAIN

= a0n8

SMC_ANALOG_ID

ALS_RIGHT

TP_SMC_P24
MAKE_BASE=TRUE

SMC_BMON_MUX_SEL
MAKE_BASE=TRUE

TP_SMC_P41

MAKE_BASE=TRUE
SMC_MCP_CORE_ISENSE
MAKE_BASE=TRU
SMC_MCP_DDR_ISENSE
MAKE_BASE=TRUE
SMC_CPU_FSB_ISENSE
MAKE_BASE=TRUE
SMC_MCP_VSENSE
MAKE_BASE=TRUE
TP_SMC_EXCARD PWR_EN
MAKE_BASE=TRUE
MC_RSTGATE_L
MAKE_BASE=TRUE

— NC_SMC_PB3

MAKE_BASE=TRUE
NC_ALS_GAIN
MAKE_BASE=TRUE
NC_SMC_ANALOG_ID
MAKE_BASE=TRUE
NC_ALS RIGHT
MAKE_BASE=TRUE

g 5% 5%
1/16W 1/16W
MF-LF MF-LF
20A4 20B3 2 402 2 402 TO SMC
SMC_PROCHOT_3_3_L gy o5
soes CPU_PROCHOT_BUF ]
> 1Q5060
wns - DMB53D0UV
2l '<_ SOT-563
o cro R5062 :
CPU_PROCHOT L 13:3%, cpy_procmor 1 R 5/~ ) Q5060 "M
o rses cacn 13me 305 BT AN Q5000 o
ises 1 /Pl Do/ sorses
ME-LF 4 s
402 i
asB5. 6|D
! SéLGE?SFEAPE
44p6 o _
SO0T563
- 1
s T 6|2 =

SMC FSB to 3.3V Level Shifting

smt 7es_=PP3V3_S0_SMC

1

5061
100K

'‘R5060
10K

7383 1387 96

7D1 40D4 411 41C7
708

R5095
= Sme_ExcaRp oc L ) ’\/Q/\/ ExcaRD oc L am e
-
SMC AVREF Supply o
o
crITICAL
4085 -smc sus Tnr = s mnr L
VR5020 < prgyr—— <™
REF3333 PP3V3 S5 AVREF suc -
oY oun i
VotiTaGE-3.3v
GND
] ' c5026
0.01UF
108
s MCP SAFE MODE SIGNAL TO SUPPORT ROM FAILURE OVERRIDE
o _ -
' €5020 €5025 * RADAR 5925345
—— o.470r 10ur ——
108 o —T—
L e o
G s R5811
MCP_SPKR 1 2 SMC_MCP_SAFE_MODE @
L_GND SMC AVSS _ 40C2 44B5 44C6 44D6 45A1 45A4 45B2 45B5 45C5 45D7 2063 /\/5\‘/\/ 085
i 1/16w
VOLTAGE=0V Mi‘ng
PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:
PART NUMBER
35381381 35381912 ALL ISL60002-33, INTERSIL
System (Sleep) LED Circuit
7¢3_=PP5V_S3 SYSLED
SMC Crystal Circuit Debug Power "Button"
R5031" 'R5030
523 20 C5010
1% 1% 15pF
frasd frasd 4002 SMC_XTAL 1|2 yc oNoFE L o [OOMy socs 4162 a1c7 s0cs
102 402
SYS LED ILIM ¢ ¢ S 'R5016
Y5010 W o R R a0 R0 BTN STPE
R 20.00umz £ SO ﬁ
Cc5011 Lron
SYS LED L VDIV 38A2154MFV-YAE 1opF * “STLK_pART-PWR_BTN
5030 403 _SMC_EXTAL IIIZ - -
R5032" A =
1.47K cERM =
1e 37A8 402
1/16w
ME-LF
202

4085

SSM6N15FEAPE

soTs63

Q5059
SSM6N15FEAPE
s0r563

s

a0ns

SMC_THRMTRIP ) o

41D8 41C7 41C3 40D4 7D1 P3V3 S5 SMC

4086 _SMC_PAO R5091 100K AN
4055 _SMC_PAL 5092 L00K S T weir w7
VVV— Tiew  weir eor

483 417 41A3 40c5 _SMC_ONOFF L R5070 8 AAN-
s58c1 48As 40m5 _SHC LID R5071 100K AAN e Tiew  weir w7
40a5 _SMC_PH2 R5072 1K AANS s T weir w7
42¢5 40cs 4088 38A8_SMC TX L R5073 AN B T weir w7
423 40cs 4088 38Ag _SMC RX L R5074 100K I Tiew  weir w7
VVV— Tiew  weir w7

4205 4ops _SHC_THS R5077 LYY\
4205 40m5 _SHC_TDO R5078 ok AR B Tew weir eor
4203 40m5 _SMC_TDT R5079 ok ANAAR B Tiew  weir w7
4203 405 _SMC_TCK R5080 10K AN * e e 402
5802 4105 40cs_SMC BC ACOK R5087 470K AN * e e 402
4086 _SMC_GFX OVERTEMP L R5050 1 AN B T weir w7
e Tiew  weir w7

40c5_SMC BS ALRT T R5076 100K ANNA
= T weir w7

40As _SMC_FAN 1 TACH R5051 18 AAN-
40ng_SMC_FAN 2 TACH R5052 10K AN * e e 402
40as _SMC FAN 3 TACH R5053 10K AANA s Tiew Wi a0z
40c5 _SMC_GPU_ISENSE R5054 1k AAN s Tiew  weir eor
40cs _SMC_NB MISC ISENSE R5055 1 AN s Tew weir eor
e Tiew  weir w7

4005 3585 3287 2007 _SMC_ADAPTER EN R5085 LK AN
4085 _SMC_CASE_OPEN R5086 10 AN s Tiew  weir w7
e Tiew  weir w7

4088 _SMC_EXCARD CP R5088 10K AN
B Tiew  weir w7

4s0cs M _SLP S5 L R5090 100K :
VVV— Tiew  weir w7

66cs 40cs 203 6c3_EM SLP S4 T
4103 7cs_=PP3V3 S0_SMC
4088 _SMC_PAS R5089 10K
NN 57w e
—
SYNC DAT

SYNC MASTER=YUAN.MA
[P —

SMC Support

Apple Inc.
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LPC+SPI Connector

CRITICAL
LPCPLU,

J
55909-0374
M-ST-SM
PP3V3_S5_LPCPLUS 31 M) 32

428 a2c7 701

0s_=PP5V_S0_LPCPLUS e
1 2 LPC_CLK33M_LPCPLUS
00 - am w70
7603 socs 1933 CETy—LPC_AD<0> 1 0 0% dgmgp LPC_AD<2> CED 1603 socs 76c3
76c3 0cs 1603 Ggry— LPC_AD<1> Lo o8 LPC_AD<3> G 55 w0cs 763
7 8
0 O
SPI_ALT MOSI - 5 10 | o SPIROM_USE_MLB
7ea3 425 I _ALT | - oo - |_USE_| i R
7ena sans g SPI_ALT_MISO 0ol lee SPI_ALT CLK am s o
7ecs aocs 1503 (Py—LPC_FRAME L I/ =] DS LI P, SPI_ALT CS_L am e
sacs 1997 (O} PM_CLKRUN_L - 150 o o f26 LPC_SERIRQ CED 1ov7 w0cs
w102 4005 oo SMC_TMS o—10 ot e LPC_PWRDWN_L am ecs wocs
DEBUG_RESET_L - o ol2 g SMC_TDI O w05 4102
-5 -5
Alternate SPI ROM Support EMC_TBO e BT EF ol TR D o o
soct SMC_TRST_L w2200 g SMC_RESET_L Dy o2 410
0e MC_MD1 -—2300 o |s SMC_NMI ooy 0c
a1c2 aocs aoss sons (Iy—SMC_TX L 210 o012 Ll SMC_RX L [T 3580 408 d0cs 4152
29) o o130 - LPCPLUS_GPIO oD 1707
PP3V3_ S5 LPCPLUS e
4205 a2c8 701 = %
sice azss 1 =PP3V3_S5_ROM LPCPLUS
1C5114
. 1UF
R5190* 9
10K LPCPLUS 2 é%‘,{m 51650573
1/12&1 402
MF-LF vcc
402, - L
763 42n5 200 [Ery—SBI_CLK R o 1 v+ M 5= SPI_ALT_CLK O 200 763
7en3 ans 2000 gy SPI_MOSI R 2lv- Uy5110 »}2 SPI_ALT MOSTI [0y <205 76n2
PI3USB102ZLE
TQFN b+l 7 SPI_CLK_MUX 4288 s1C6
1
R5191 p-| 6 PI_MOSI_MUX wmsm
10K CRITICAL = =
1\1114‘}]%;“1 10 |sEL OE*()8
402,
GND
)
SEL HIGH OUTPUTS TO D (ON BOARD ROM) p
SEL LOW OUTPUTS TO M (FRANKCARD ROM) £
4205 42c7 1 =PP3V@ S5 TLPCPLUS LPCPLUS
1C5124
05, LUF
LPCPLUS N $9%
L GERM SPI_ALT MISO 4205 763
R5140" c 1 ] <m
1001(% 7683 425 2083 OUM} SPI_MISO 1 v+ M+ 5~ Pull-up on debug card
o I R L 2 |y -l 4 PI_ALT L
/16w 7ens 2005 [Ty CsSo v- U5120 ™ s CS_L_pmy «z0s
03, PI3USB102ZLE
TQFN D+ SPI_MISO_MUX 4228 s1c3
e <
CRITICAL
2007 GBS 1 R I USE MLB SPIROM USE MLBJ 10 |sEr OE* SPI_YLB_CS_L rmm sics
o T 7 MAKE_BASE=TRUE o o o
- GND
) R5144!
20K
LPCPLUS_NOT Dl{él]%il
R5146 =+ 302,
1 0 2
1 I%GW PLACEMENT_NOTE=PLACE NEXT TO U1400
MF-LF

SPI MUX BYPASS

LPCPLUS_ NOT
R5156
0

1 2

SPI_CLK R

sice 4205 (GUT}—SPL CLK MUX

1les  LPCPLUS NOT
Miost R5157
0

1 2

SPI_MOSI R

s1c3 42¢5 COUT} SPI_MOSI MUX

LPCPLUS NOT  1/iew
R5158 MesT
0

1 2

PI_MISO

sics 4285 [Ty SBL_MISO_MUX

5%

1/16w

MF-LF
402

(I 2083 4208 76n3

I 2083 42¢7 76m3

U 2083 4287 7683

SYNC MASTER=CHANGZHANG

LPC+SPI Debug Connector

SYNC DATE=05 09/200
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MCP79 SMBUS

IIOII

=PP3V3_S0_SMBUS_MCP_0

MCP79
U1400
(MASTER)

20c3 1286 SMBUS_MCP_0_CLK
7683

CONNECTIONS

IIOII

7cs=PP3V3 S0 _SMBUS_SMC_0_S0

SMC

SMBus Connections

'R5201
1K

2

SO-DIMM
J3100
(Write: 0xA0 Read: OxAl)

AT

=I2C_SODIMMA SCL 2685

MAKE_BASE=TRUE
20c3 1206 SMBUS_MCP_0_DATA
7683

=I2C_SODIMMA_SDA

MAKE_BASE=TRUE

2685

SMC

"A" SMBus Connections

SMC RMT bus remains powered and may be active in S3 state

703 =PP3V3_S3_SMBUS_SMC A S3

R5250' 'R5251
SMC 259 RS2 MCP Temp
U4900 5&% 5% EMC1403-5: U5535
11en iew
(MASTER) MF-LF ME-LF (Write: 0x98 Read: 0x99)
55, , 462
4088 SMB_0_S0_CLK 7903 — SMBUS_SMC_0_SO_SCL — =I2C_MCPTHMSNS_SCL 4683
= TKE_BASESTRUE =
4a0csSMB_0_SO_DATA 7903 — SMBUS_SMC_0_SO0_SDA — =I2C_MCPTHMSNS_ SDA 4683

MAKE_BASE=TRUE

SO-DIMM
33200
(Write: 0xA2 Read: O0xA3)

g

=I2C_SODIMMB_SCL 2785

=I2C_SODIMMB_SDA 2725

SMC

U4900

(MASTER)
40nsSMB_A_S3 CLK

4onsSMB_A_S3 DATA

R5270' |'R5271 TRACKPAD
1K 1K
5% 2 J5800
e iow
MF-LF MF-LF (Write: 0x90 Read: 0x91)
i),
79p3 6D5 605 —— SMBUS SMC A S3 SCL _— =I2C_TPAD SCL a9c1
=t arwos =
79p3 6D5 6cs —— SMBUS SMC A S3 SDA — =I2C_TPAD SDA a9c1

MAKE_BASE=TRUE

ALS
J3401
(Write: 0x52 Read: 0x53)

=I2C ALS SCL

2986

— =I2C ALS SDA

2986

SMC "Battery A"

701 =PP3V42 G3H SMBUS_SMC BSA

SMBus Connections

MCP79 SMBUS

7cs=PP3V3 0_SMBUS_MCP_1
MCP79 R5230"
uUl400 2.0K
(MASTER?) 116w

7683 2003 SMBUS_MCP_1_CLK

402,

lllll

'R5231
2.0K
e
Tew
e

, 402

CONNECTIONS

SMC

"B" SMBus Connections

Mikey
U6860
(WRITE: 0X72 READ: 0X73)

=I12C_ MIKEY SCL

MAKE_BASE=TRUE
7683 2003 SMBUS_MCP_1 DATA

5703

=I12C MIKEY SDA

MAKE_BASE=TRUE

5703

LED BACKLIGHT
v9701
(WRITE: ?? READ: 0X??)

=I2C BKL_ 1 SCL 7187

=I2C_BKL_1_ SDA 7187

,cs=PP3V3_S0 SMBUS SMC B_SO
1 1 1 1
SMC R522%g 12‘502;31 BATTERY & BIL SMC R542672 1}57161 CPU Temp
U4900 "5t % EY J6950 & J6955 U4900 “se EY EMC1403-5: U5515
1160 Trew 1160 Trew )
(MASTER) MF-LF MF-LF (See Table) (MASTER) MF-LF MF-LF (Write: 0x98 Read: 0x99)
10z, , 407 10z, , 402
4085 SMB_BSA CLK 7903 6a7—— SMBUS_SMC_BSA SCL — =SMBUS_BATT_ SCL 58A6 58C3 40asSMB_B_S0_CLK 7903 — SMBUS_SMC B _S0_SCL _— =I2C_CPUTHMSNS SCL 46D3
= TAXE_BASE-TRUE = = TAXE_BASE-TRUE =
4085 SMB_BSA DATA 79D3 6A7 —— SMBUS_SMC_BSA_SDA —_— =SMBUS_BATT_ SDA 58A6 58C3 40asSMB_B_S0_DATA 7903 —— SMBUS_SMC_B_S0_SDA _— =I2C_CPUTHMSNS_ SDA 4603
="TAXE_BASE-TRUE = == TAXE_BASE-TRUE =
J L J L
Battery Charger
ISL6258A - U7000
Battery (Write: 0x12 Read: 0x13)
Battery Manager - (Write: 0x16 Read: 0x17) _ _SMBUS CHGR SCL e
Battery LED Driver - (Write: 0x36 Read: 0x37)
Battery Temp - (Write: 0x90 Read: 0x91) —  =SMBUS_CHGR_SDA s9c6
L
n n .
SMC "Management" SMBus Connections
The bus formerly known as "Battery B"
=PP3V3_S3_SMBUS_SMC_MGMT
SMC R5290' 'R5291 Vref DACs
4.7K 4.7K
U4900 e 5% U2900
1160 Trew
(MASTER) e e (Write: 0x98 Read: 0x99)
03, , 402
40¢ MB_MGMT_CLK 9p3 — SMBUS_SMC_MGMT_SCL — =I12C_VREFDAC! CL 25¢7
== FAKE_BASE-TRUE =
40cs SMB_MGMT DATA 7903 — SMBUS_SMC_MGMT SDA —_— =I2C_VREFDACS_ SDA 2507
= FAKE_BASE-TRUE
1] L
Margin Control
U2901
(Write: 0x30 Read: 0x31)
—_— =I2C_PCA9557D SCL 23R8
— =I2C_PCA9557D_ SDA 2588
L
—

SYNC MASTER=BEN

SYNC D&TE=04 21/200

K24 SMBUS CONNECTIONS

(j Apple Inc.
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CPU Voltage Sense / Filter

XW5309
707_=PPVCORE_S0_CPU_VSENSE s 13;523(1(9
2 CPUVSENSE_IN 1A 2 g SMC_CPU VSENSE oUTy “ocs
PLACEMENT_NOTE=Place near Ul000 center 1/]1‘ew
ME_LF 1 C5309
102 0.22UF
20
sy
x5R
402
GND_SMC_AVSS 402 4186 44BS 44C6 4SA1 4SA4 45B2 45BS 4SCS 4SDT
Place RC close to SMC
MCP Voltage Sense / Filter
XW.
7c6_=PPVCORE_S0_MCP_ VSENSE 55,4359 13;52359
. K
2 MCPVSENSE_IN 1 2 o MC_MCP_VSENSE m 4104
PLACEMENT_NOTE=Place near Ul400 center 1/]1‘ew
ME_LF * C5359
102 0.22UF

Place RC close to SMC

PBUS VOLTAGE SENSE ENABLE

05315
NTUD3127CXXG
50T-963
N-CHANNEL

40C2 41B6 44B5 44D6 45A1 45A4 45B2 45BS 45C5 45D7

& FILTER

6 PBUSVSENS EN L

66C1 'BUSVSENS_EN 2

Enables PBUS VSense
divider when high. J_

R5316"
100K
116w
s

402

HR:

P-CHANNEL

R5315"
100K

1/16%

402 5

PBUSVSENS EN L DIV

PPBUS_G3HRSS5_VSENSE
MIN_LINE_WIDTH=0.20
MIN NECK_WIDTH=0.20 mm
VOLTAGE=18.5V

402 ,| RTHEVENIN = 4573 OHMS

a0cs

40C2 41B6 44C6 44D6 4SAL 45A4 45B2 45BS 45C5 45D7

Place RC close to SMC

R
SYNC MASTER=YUNWU SYNC D&TE=02 04/200
oy

VOLTAGE SENSING

Apple Inc. 051-7898 | D
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MCP VCore Current Sense Filter

R5416
4.53K
305 _MCPCORESO IMON 1 2 . SMC MCP CORE ISENSE oD 0
1
/
fre ] 1 C5472
102 0.22UF
20%
B
2 xsr
b D
GND_SMC_AVSS 40C2 4136 44B5 44C6 44D6 45A1 454 4552 4535 45CS

Place RC close to SMC

MCP MEM VDD Current Sense

785_=PP3V3 SO MCPDDRISNS

P1V5 SO KELVIN —
o1 (I
P1V5_S0_SENSE U5400
o1 (T
1, 5 OPA348 %5142,0
N + SC70-5 R
R5410 4 Tov
c5434 ] o
§ 16w 0.10F 3 MCP MEM VDD Current Sense Filter
Ris [— 2 -
10% Gain: 50x
P1V5_SO0_SENSE_E ¢ v R5417
9540 402 = 1 4.531(2 a MC_MCP_DDR_ISENSE w 4104
CRITICAI ’ SOSDA2154MFV_YAE R5411 1/ Tew
1
Z% 1 P1V5_S0_SENSE_B 1 2 P1V5_SO_SENSE_AMP Most (0:524232
208
& 1/51360‘1 ié;v C
3 MESEE i
P1V5_S0_SENSE C
GND_SMC_AVSS 402 4186 4455 44C6 44D6 4SAI 45A4 45B2 45BS 45DT
'R5412 Place RC close to SMC
118
1%
§ 1/16W
ME-LF
2A02

CPU 1.05V AND CPU VCORE HIGH SIDE CURRENT SENSE

7¢5_=PP3V3_ S0_CPUVTTZSNS
R5492 15417 CPU VCore Load Side Current Sense / Filter ]
0.01 0.1uF

Place RC close to SMC
0.8 T “
CRITICAL 2 ceru R5471
0613-1 02 v+ 6.19%
71 RE_VTT_TI €2 Us5402 6267 [TRy——LMYRE THON AANA o MC_CPU_ISENSE oy “ocs
R5418
INA213 4.53K . )
8003 ISNS_CPUVTT N IN- SC70 ouT 6 CPUVTT_IOUT 1 2 a SMC_CPU_FSB_ISENSE m 4104 »«:x]r R5480 c5470
17.4 —— o.220r
1/ Tew 7.4K .
5003 ISNS CPUVTT P 4 TN+ REF|L ue-LE 1 c5436 116w P
02 0.220F e
GND pCND SMC AVSS  4ocz 4186 44BS 44C6 44D6 4SA1 45A4 4585 45CS 45DT
o]
40C2 4186 44BS 44C6 44D6 4SAI 45A4 45B2 45C5 45D7
Place RC close to SMC B
R5481
- CHGR_AMON LA, SMC_DCIN ISENSE oo <ocs
PLACE U5413, R5423, R5431, C5459 NEAR SMC (U4900)
ME-LF 1c5487
102 1
701_=PP3V42_ G3H_ BMONg ISNS —
BMON_ENG 2
1 Cc5459 0z
Us5413 253“ GND_SMC_AV. 40C2 41B6 44BS 44C6 44D6 4SA4 4SB2 4SBS 45CS 45D7
X BMON_ENG NC7SB3157P6XG 2 ég;{M
__%'_514&8 BMON_INA OUT il 579 sErl6  sMc BgON MUX SEL am o 02
i . =
CERM - , s =
REGULATOR SIDE 402 BMON_ENG GND ved]
U5403 R5401
INAZL3 6 3 4 BMON_AMUX OUT AR, SMC_BATT ISENSE
8003 5953 (M CHGR CSO R P S ITN- s5C70  ouT s9cs [IR)—CHGR BMON 50 BMON_ENGH] A o D> oes
VER 1 BMON ENG 1/16W
5003 3953 [T)— CHGR CSO R N 4|+ REF[ 1 BMON_PROD 1R5473 ey 1.C5490
R5431 100K o 0,,22UF
LOAD SIDE GND 9 § Siew 2 g A
o~ 2 S d0a T 402 SYNC MASTER=YUNWU SYNC_DATE=12/177200
1/16W W
NOTE: MONITORING CURRENT FROM ME-LF D_SMC_AVSS 4oz 4186 44B5 44C6 44D6 45A1 45B2 45B5 45C5 .
o2 o Current Sensin
BATTERY TO PBA%?%O(SBSA’IIE%%E DISCHARGE) PLACE R5491 AND C5390 CLOSE TO SMC g
051-7898 | D
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DETECT FIN-STACK TEMPERATURE

CPU T-Diode Thermal Sensor

INTERNAL DIODE IN U5515 DETECTS CPU PROXIMITY TEMPERATURE

4cs_=PP3V3_SO_CPUTHMSNS R545 15
1 AAA 2___PP3V3 SO_CPUTHMSNS R o
MIN LINE WIDTH-0.25 mm
5% MIN_NECK_WIDTH=0.25 mm
ey VOLEAGE-3. 3V X R
o 1 L 5515 R5516 R5517
- — o cy g
U5515 T3 116w Tew
80D3 ‘;Cs@ CPU_THERMD P EMC1413 2 KI:EXM MF;E‘? ‘:‘EELF
SIGNAL_MODOL=EMPTY DFN 402 2 2
c5521 ! 2] pp1 THERM* /ADDR| 7 CPUTHMSNS THERM L
DETECT CPU DIE TEMPERATURE | CRITICAL
3 DN1 ALERT* 8 CPUTHMSNS ALERT L
4 9 -
MDATA =I2C_CPUTHMSNS_ SDA
5003 5c6 (ETy—CPU_THERMD N DP2/DN3 CED !
5| pN2/pP3 smerxk |10 =12C_CPUTHMSNS_SCL aD e
GND THRM_PAD
6 11

8003 CPUTHMSNS_D2_P

3 SIGNAL_MODOL=EMPTY

PLACEMENT NOTE: PLACE U5515 NEAR CPU

04_ 8003 6c7|__MCPTHMSNS D2 N

REPLACED 51850521 WITH 518s0519

Q55 L
BC846BMXXH
5077323
2
003 CPUTHMSNS D2 N
MCP T-Diode Thermal Sensor
INTERNAL DIODE IN U5535 DETECTS MCP PROXIMITY TEMPERATURE
705 _=PP3V3_S0_MCPTHMSN R54535
"n 2 __PP3V3 SO MCPTHMSNS R o
FIN LINE WIDTR=0.25 mm
5% MIN NECK WIDTH=0.25 mm
Liew VOLTAGE=3. 3 N N
oy 1 1 c5535 R5536 R5537
) i 10K 10K
3 0.1uF 0K
U5535 38 1/16W /16w
MCP_THMDIODE P 1ov - -
5003 2003 (BT, EMC1413 2 cmm uexe ue-Le
SIGNAL_MODOL=EMPTY DFN 0
c5522 1 2| pp1 THERM* /ADDR|_” MCPTHMSNS_THERM L
0.0022uF
DETECT MCP DIE TEMPERATURE
CT MC: U 108 DN1 CRITICAL ALERT*|y 8 MCPTHMSNS ALERT L
9 _
DP2/D] MDATA| =I2C_MCPTHM: DA
5003 20¢3 (ET)—MCP_THMDIODE N /DN3 = CD 2
DN2/DP3 smcrxk |10 =I2C_MCPTHMSNS SCL oD o
GND THRM PAD
CRITICAL 6 11
J5590
78171-0002
“”’”'“3 NOSTUFF 8003 6c7MCPTHMSNS D2 P
O SIGNAL_MODOL=EMPTY
DETECT HEAT-PIPE TEMPERATURE - N
N C5540 PLACEMENT NOTE: PLACE U5535 NEAR MCP
o 0.0022uF
o2 30v
NOSTUFESY -
402

SYNC MASTER=YUNWU

SYNC DATE=03 20/200

Thermal Sensors

Apple Inc.
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»» =PP5V_S0_FAN RT

s =PP3V3_S0 FAN RT

L

R56611_L_
100% 2 |-

%)

R5660!
47K

R5665 MIEE

ww SMC_FAN_0Q_TACH 1278,

«FAN RT TACH

CRITICAL

J5601
78171-0004
M-RT-SM
NC_5(
5V DC
TACH

HELE

]

ws SMC_FAN_0_CTI] ~

Q5660
SSM3K15FV
SOD-VESM-HF

o w e

127 _oFAN RT PWM

O
O
O | MOTOR CONTROL
O | GND

51850521

SYNC MASTER=CHANGZHANG
T ————————————

— A
SYNC _DATE=01/18/200

Fan

(j Apple Inc.
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
R e T T T | KEYBOARD CONNECTOR
IC PIN NAME CURRENT R_SNS V_SNS POWER
! PSOC USB CONTROLLER I = S —
| | 102 v 1o0n a.ss komw | o0.0255 v | 0.2558-6 w J5713
| | sova 0.204 v 16.328-6 W APN 51850637
| | 3v3 Lpo vDD 60MA MAX 10 omM 0.6 v 36E-3 W NCX—s5
USB INTERFACES TO MLB TRACKPAD PICK BUTTONS | vout 60MA MAX 0.2 OHM 0.012 v 0.72E-3 W )
| =PP3V3_S3_TPAD
SPI HOST TO Z2 KEYBOARD SCANNER | PSocC VDD 8MA (TYP) 1.5 OHM 0.012 v 96E-6 W m —_ o)
| o S I ° D
| PP3V3_S3 PSOC  sens ssne | [ oo o8 _ws_xBD1 DS
0 18V BOOSTER vin v (wax) 4.7 omu 0.0188 v 75.28-6 W =
| | weo e WS KBD2 0 14
| o | oo e WS KBD3 1o
asc1 CKB L %
WS_KBD4
| 4sns_BUTTON DISABLE | ssc6 65 O
4sce 63 _WS_KBD5S Lo
Z2_HOST_INTN 3
! 10e3 = ! weo o WS KBDE 1]
| asce WS _LEFT SHIFT KEY (e | WS_KBD7
| 4884 _WS_LEFT OPTION KEY | . WS_KBD8 °
soco o5 WS KBDB 0 g
WS_KBD9
! ol <|o]al ]| ale|s|e|al «|« ! doco eos WS KBRS 40
| HE R R BEEEEREE R | ssco ps_WS_KBDIO 1o
DM~ NAOVSNO O WS_KBD11
| RN - R | R5714 aace ens A8 _BBLAS O
NNOoOOoOOODPDPDOOOONN 1 470 48ce e85_WS_KBD12 l o
| asp¢ WS CONTROL KEY  4P2 3 AMAMAAARN PP A A AR P2 2042 WS KBDL7 ess asce | sscsS_KBD1S C L 2 “ws xep13 ]
| a9c1 72 _KEY_ACT_ L 1p2" 1 P2 0|4l WS _KBDI6Nisca | . o rem—
| ne__3dpa 7 CRITICAL P4 6|40 WS_KBD15_C 4o03 | we-ie —O
| repas  4pa’s U5701 P4_4[3%  uS KEDL4 sz | o
453 scs_Z2_DEBUG3 1p4_3 cv8c24794 P4_2|38 WS KBD13 us sen: sone e WS KED1Z ©°
| w5e1 6cs_L2_RESET Pa_1 MLF P4_0[37 WS _KBDI2 s aome | R5715 ©o07 ons_WS_KBD18 °
| 91 PSOC_MISO 1p3 7 (SYM-VER2) P3 6|36 WS_KBD11 ess aenz | 10K WS_KBD1 °
- - a7 s WS _KBD1O
1 ssc1 6c5_BSOC F CS L 9p3_5 APN 33752983 P3_4{35 WS KBD1O css sz | 400 WS_KBD16N LAAAZ g O
— — 4807 65
9 34 13 O
| 451 scs_BSOC_MOST P3_3 omzr P3_2(3% WS KBDO msamz | s S KBD21 Y
40c1 ecs_PSOC_SCLK 9p3 1 P3_0|32 WS KBD8  ess aon2 We-LP
| — e v — | a0z R5710 4807 eas_WS_KBD22 Lo
493 oc5_Z2_MISO 1p5_7 P5_6|32 WS _KBD7 _ css aso2
! 13p5_ i ! 4807 ens_WS_KBD23 DS
| a9c3 %22 CS L P5_5 P5_4|31 WS KBD1 _ css 4sn2 | 417 4162 41m3 40C5 SMC ONOFF L X N ’\/‘\K/\/z WS KBD ONOFF L o
13 30 oD
asc3 Z2_MOSI v P5_3 P5_2 ”WABM 685 4802 | 5% aacs ascs asms 701 =PP3V42 G3H TPAD o
| 4scs scs_Z2_SCLK P5_1 inen e o0 e P5_0[22 WS KBD3 s asme e s e WS LEFT_SHIFT KBD o C
0z
! .-.I.-.I._.I._.I?; + 1 8 ot THRML ! 1 C5710 4885 4883 easWS_LEFT_OPTION KBD o
| MAAADOAD M AANAN PAD | 9.1UF 4605 4853 6asWS_CONTROL_KBD _ 15
o Bt Bt Bt B B B B B B e B B 20y
| HEBEEEEEHEEBEEEEE | 2 Cemn —
02
' ] ' ISOLATION CIRCUIT B T
| | = FF14-30A-R11B-B-3H
| TP_PSOC_SCL = WS_KBD4 ¢ss asp2 |
WS_KBDS s 4802 | 5725
! WS_KBD6 0.1UF
! R e s g SMC_MANUAL_RESET LOGIC
TP_P, DA |
| TP_ISSP SDATA Pl 0 | CRITICAL 0
ISSP SDATA/I2C SDA | - 5 TC7SZ0BAFEAPE cEmu =
: I a0z 4se5 4as 7c3—EE3V3_S3._TPAD 217 goress w0z wS LEFT SHIPT KEY sscs 4sc2 4sms o1 _=PP3V42 G3H TPAD
TP_PSOC_P1_3 4 -~ - -
22 CLKIN cs ascs Us725 808 1C5758
| | asc2 ages eas_WS_LEFT SHIFT KBD 1|, 0.1UF .
10%
! ! 3 2 o cenu
| 402
| TP_P7_7
| TP_ISSP_SCLK P1 1 | = =
| ISSP SCLK/I2C SCL | 5726
0.1ur
| | =PP3V42_G3H_TPAD 2|2
| ascs 4sca 4scz 4sms 701 _G3H_ |
| APN 31150406
208
| DIFFERENTIAL_PAIR=USB2_TPAD | opavs S3 TPAD 5TC$§Z{7§{§;\T;E c‘ci‘i« L 5 CRITICAL
= 2 SOTE65. -
| 24 | 48D2 48C5 4885 48A6 7C3 _S3_ 02 ©scs 435 ens_WS_LEFT SHIFT KBD N sw74LveIGL0
7683 193, USB_TPAD P 7683 1 ’\/\/\/2 USB TPAD R 4 WS_LEFT_OPTION_KEY , WS LEFT OPTION KBD A
U5726 S, 3
! 5% PP3V3_S3_PSOC 4en8 agD7 ! ac2 483 WS_LEFT_OPTION_KBD 1 4662 4885 €As U5703 arer
| Liew | 4sc2 asms eas_WS_CONTROY KBD 6 SMC_TPAD_RST_L
402 3
| | 2 B
| TO MLB CONNECTOR |
R5702 L |
| 24 | =
| 7683 1903 USB_TPAD N 263 L AN, 2 USB TERD R N | cs5727
1
5% R5769 1 3
o.
! A | -ppavaz c3n tead 1| RS RS770 RS771
o 48cs 48C3 48C2 4885 7D1 st ; ®
| DIPFERENTIAL PATRRUSBZ_TPAD ! ! e 6w b
208 i e
criTIcAL e iy
| | 5 TC7SZ08AFERPE v = 2 , 402 , w0z
! | as02 ascs asms asne 7c3 _—EP3V3_S3_TPAD El cER
us727 N2 WS_CONTROL_KEY .
| |
| | 4sc2 4883 WS_CONTROL_KBD 1, 1
3
| |
U5701 CHIP DECOUPLING
Alternate Parts
| ! =
| PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 | = ]
CLOSE TO U5701 VDD PIN 22 CLOSE TO U5701 VDD PIN 49 | PART NUMBER | ALTERNATE FOR | BOM OPTION REF DES | COMMENTS:
PART NUMBER
! TPAD BUTTONS DISABLE
| | 31150406 31150447 ALL NXP PART AS ALTERNATE
! R5704 ! BUTTON_DISABLE
| 1.5 _ =PP3V3_S3_TPAD aspe PR PLACE THESE COMPONENTS CLOSE TO J5800
4886 2 7C3 48B5 48C5 48D2
| 4807 MIN_NECK WIDTH=PD.20MM s | THIS ASSUMES THERE’'S A PP3V42_G3H PULL UP ON MLB
116w
friis
! 1 Cc5702 1C5703 1C5704 1 C5705 1 C5706 402 !
| 0.1UF 100PF |
16y T, v Q5701
| 2 x7r-cERM 2 Cerm ! SSM3K15FV Dl3
| 463 02 503 | sop-vesw-nr |
| I = T ST A
1 SYNC MASTER=YUAN .MA SYNC DAT:
| v | —— —
J_ | * THE TPAD BUTTONS WILL BE DISABLE
| 16 . s 2 WHEN THE LID IS CLOSED WELLSPRING l
| I SMC_LID LID OPEN => SMC_LID_LC ~ 3.42V
sac1 a1c2 4oms b D 0517898 | b
L o o o e L L L g LID CLOSE => SMC_LID_LC < 0.50V -
Apple Inc.
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=PP5V_S3_TPAD
4986 7C3. =23

To detect Keyboard backlight, SMC will
tristate SMC_SYS_KBDLED:

LOW = keyboard backlight present
HIGH= keyboard backlight not present

BOM OPTION: KBDLED_YES
TURNED ON FOR BEST MLB CONFIG

R5853 ALWAYS PRESENT

BOOSTER +18.5VDC FOR SENSORS
BOOSTER DESIGN CONSIDERATION:
- POWER CONSUMPTION
- DROOP LINE REGULATION
- RIPPLE TO MEET ERS
- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TIME LESS THAN 2MS
APN 15250504 - R5812,R5813,C5818 MODIFIED D
CRITICAL RITICAL
L5801 cRITIC
3.308-8701A D5802 R5806
w N INPUT SW BOOSg SW N R PP18V5 S3 SW ., N, . PP18VS _S3 . . IPD FLEX CONNECTOR
& S8 o501 VLF3010AT-SM-HF MIN_LINE_WIDTH=0.50M1 g MIN_NECK WIDTH=020M A
n S 0.20m1 MIN_NECK_WIDTH=0.20MM BO520WSXG 116w
mog SWITCH NODE=TRUE APN 37150313 He-Le
. R5812 APN 51650689
MIN LINE WIDTI PP5V_S3_BOOSTER I SQSFSFIS M
MIN_NECK WIDT e § 1%
. m e —
APN 35351401 a0z 2402 J5800
55560-0228
VIN o0.50m0 M-sT-5M
1 U5805 4 BOOST FB 2o o2 r—
1 c5800 TPS61045 R ascs 6cs 22 CS L o o2 Z2_KEY ACT L 6cs ascs
oFn o
== 0.1vF 3 Ipo cTRL| 5 22_BOOST EN 5 ascs sscs ocs 22 _DEBUG3 ‘Lo o2 22 _RESET e aace
o sscs ees Z2_MOST sl 5ol PSOC F CS L o5 aocs
2 comn CRITICAL 'R5813 Z2_MISO 10 9 PICKB L
swls ancs o0 ses asns
PLACEMENT NTE=NEAR 35800 - § 71.5K sece ocs Z2_SCLK 12] 5 ottt PSOC_MISO (o5 ssce
A A PAD R5811 e ascs ecs Z2_BOOST EN 145 o023 PSOC_MOST _ 45 agce
Cc5816 (;‘528U1F7 o0k , 402 4s0s 6cs 22 HOST INTN 161 5 o023 PSOC_SCLK __ 45 4acs
h 1% 18 17 =
i gww NC Lo o I2C TPAD SDA i
21 o v sc6 sos Z2_CLKIN 20] 5ol =I2C_TPAD_SCL .,
0 o 2 4oms scs 63 PP3V3 S3_LDO o s 221 5 o2 0.s0m PP18V5 S3 603 6es 4903
o Zomm o.20m1
3v3 LDO FOR IPD
R5873
4907 703 FEOV_S3_TEPAD 1 AL0 PP5V_S3_VR
1%
1/16W
KT
sscs scs scs PP3V3_S3_LDO
CRITICAL
| apn 35351364 o
oo Lok
o) © 2edel 1
no - Cc5838 1 Cc5854
1C5853 VR5802 ~ — 0.1UF —— 4.7UF
—— 2.2UF 1M32430RRE —T— 10% -
I HE 2 rncen 2
2 L e vouT| 3 PP3V3_S3_LOO_R K o
603 GND
KB_BL
=PP3V3_S0_TPAD ps _=PP5V_S0_KBDLED
K == = v CiI;gIgZL APN 51850691
L0V 260 350HM J5815 pin 1 is grounded
y h KB _BL
. LYY Y )2 xeousn su CRITICAL on keyboard backlight flex
R5853 Losens_on i e om0 3 J5815
479 KB_BL - e FF18-4A-R11AD-B-3H
i c5850 1 . Swracn_NopE-TROE FoRT-sM
Ly s T 19n6 ons SMC_KDBLED_PRESENT_L °
2 108 ——
iy 2 wl s '_—2 o
402-1 3 lo
MC_SYS_KBDLED 6 lcTRL LED[S o KBDLED ANODE = [ 4
- KB_BL IN_LINE_WIDTR=0.25 1t o
: cRITICAL e MW NECK WTDT-0. 25 10t
KB BL NO STUFF U5850 R5855
— —
LI R5852! LT3491 SYNC MASTER=YUAN .MA SYNC_DATE=05/09/200
4.7 10k —
Al % it % KBD BACKLIGHT CONNECTOR WELLSPRING 2
L ME-LF
”F,,'gi 402, CAP
Won_se_wrpTi=0-25 1
THRML NN WECR WIDTHR0. 25 M KB_BL 051-7898 | D
GND PAD c5855 Apple Inc .
h " iur e C.0.0
2 o NOTICE OF PROPRIETARY PROPERTY:
s
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R5921 PULLS

40cs [TNY—SMS_ONOFF L

7c3_=PP3V3 S3_SMS

UP SMS_PWRDN TO TURN OFF SMS WHEN PIN IS NOT BEING DRIVEN BY SMC

Analog SMS

—— SMS_PWRDN

—— MAKE_BASE=TRUE

SMS_SELFTEST]

1C5922 1 C5926
b 0.1UF 10UF
10% 20%
16v v
VDD 2 ysr 2 xsm
U5920 402 603
AP344ALH = =
LGA
1 IFs vouTx| 12 SMS X AXIS D <one
S _|pD CRITICAL
2 |sr voury| 10 MS_Y_AXT oD o
vouTz| 8 MS_Z_AXT D <0ns
15 |rE
NC _4 RES
NC _3 Inc Ncf 11 NC
NC _6 Inc Ncf 13 NC
NC _2 Inc Ncf 16 NC 1C5923 1C5924 1C5925
GND —— 0.01UF —— 0.01UF —— 0.01UF
— 10% — 10% 10%
N , lev , lev , lev
CERM CERM CERM
02 02 02

Desired orientation when

placed on board top-side:

Front of system
+X

+2 (up)

@)

Circle indicates pin 1 location when placed
in correct orientation

SYNC MASTER=YUNWU SYNC D&TE=06 26/200
T

SMS

051-7898 | D
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o[ CRITICAL
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PLACEMENT_ NOTE=PLACE CLOSE TO U6100 _ 5%
- 1/16W
wns rpy—SPI_MLB_CS_L it A
SPI_WP_L
SPI_HOLD_L P

: MCP79 SPI Frequency Select |
| Frequency SPI_MOST SPI_CLK :
: 31 MHz 0 0 :
: 42 MHz 0 1 |
| 25 MHz 1 0 :
: 1 MHz 1 1 :

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

vCcC
U6100
32MBIT R6152
o s1/8100[5 A SPI_MOSI ) 2 SPI_MOSI_MUX iano azcs
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.
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WB*/ACC N o
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oND 10K 402
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AUDIO CODEC

APPLE P/N 35352355

L6201 U6201 CONSUMES 33MA MAX. FROM 1.8V RAIL
FERR-220-OHM =PP5V_S3_AUDIO sc; s2as saps sess
726 P1V8_ SO_AUDIO 1 2 PP1V8_S0_AUDIO_DIG
MENTRE IDTH 1oMM 0402
MIN-NECK_WIDTH=0.10MM C6210 C6 2 1 1 =PP3V3_S0_AUDIO scs sza8 seps 5788 5703
4.7UF
%\o]z et o o o PP4V5_AUDIOQ_ANALOG ¢y scz szas 5207
i E C6216 |1 C6215
1
C6219:! lUF —— 0.1UF = C6214: ! 06213
= 10UF — Cc6218: N 1% % 20%UFCRITICAL
UF — - 6218 62178 2
Tev . X5R
se0z sicy sica 3202 520 GND_AUDIO_HP_AMP crrrrear TBEsTOLY I I Tos — 22 6031
s202 5225 o2 [Qry_PPAVS5_AUDIQ_ANALOG c6221 | C6220 i i i Tavgcpowy GND_AUDIO_HP_AMP sz 507 sics sicr seoz
10UF 10UF D VA_REFVA_HP VA GND_AUDIO_CODEC 525 5287 5386 56a7 578 5784 5788 57C3 57C8 5701
1 2% 629 IVBIAS_DAC| 29 |vBTas pac
?66%% 0 x5 22 60323 ©S4206 FP s lvup rroee HPOUT_L| 38 MIN_LINE_WIDTH=0.30MM MIN_NECK_WIDTH=0.20MM AUD_HP_PORT_L sac7
g ”.sz CRITICAL CS4206 FN 41 XHP FILT U6 2 0 1 HPOUT_R[_40 MIN_LINE_WIDTH=0.30MM MIN_NECK_WIDTH=0.20MM AUD_HP PO% 5487
L H05"" - CS4206ACNZC pprer| 39 MIN LINE_WIDTH=0.30MM __ MTN NECK WIDTH=0.20MM AUD_HP_PORT_REF v seo3
GPIOO = ANALOG SW CONTROL son7 oump-AUD_ GPIO_0 GPIO0/DMIC_SDAl LINEOUT L1+ 35 TP_AUD IOl P L NC
AUD_GPIO_ 1 12 -| 34 TP_AUD IOl N_TL
GPIOl = HP AMP CONTROL > GPIOL/BUEC SDAZ, LINEOUT L1 NC
TP_AUD_GPIO_2 14 lGpIO2 LINEOUT_R1+l 36 AUD_I0O1_P_R 00D > pR SPKR AMP
GPIO3 = SPKR AMP SHDN CONTROL 5567@ AUD_GPIO_3 15 |GpIO3 LINEOUT R1-[ 3 AUD_IOl1_N_R oD s5o7 N
AUD_SENSE_A 13 |SENSE_A LINEOUT L2+ 31 AUD_I1O2_P_L 5
5708 [T » ] o1y R
CS4206_FLYP LINEOUT L2-| 30 AUD_LO2_N_L gy s LFT. SPKR AMP.
45 lrrve LINEOUT_ R2+[ 3 AUD_ILO2_P_R @ " Rr. SPKR AMP
43 lrrve LINEOUT R2-| 33 AUD 102 N R ey - .
42 [FLyN
CRITICAL  \rcprag| 16 AUD_CODEC_MICBIAS mrm e
L3 [VL_HD
vcom| 28 CS4206_VCOM
1 VL_IF
LINEIN_ L+ 21 AUD LI P L s3c3
HDA_BIT_CLK - <M
7683 2002 [T 6 |BITCLK LINEIN C- AUD_LI_REF &m s
7683 2002 HDA_SYNC LINEIN_R+ 23 AUD LI P R vmsms
R6329 11 | 10 [sync
763 2007 (O} HDA_SDINO 1 /\MZ AUD_SDI_R 8 DI MICIN_L+ 18 AUD_MIC_INP_TI. am e gxr MIC CODEC INPUT
5% 5 DO MICIN L-| 1 AUD_MIC_INN_ I, m ses
1/16W =
e fR | " MICIN_R+| 19 AUD_MIC_INP_RQm* pr MIC CODEC INPUT
. ]
76xs 2002 [rgy—HDA_SDOUT | RESET MICIN R-|_20 AUD_MIC_INN_R Grm s NPU
76A3 2002 HDA_RST_L
TP_AUD_SPDIF_IN 4 PDIF_IN
AUD SPDIF OUT CHIP PP - VREF+_ADC|_2 CS4206_VREF_ADC NC
RG%IZ -
sosgr}—AUD_SPDIF_OUT AN DMIC_SCL{ 4 TP_AUD_DMIC_CLK NC
1/51‘60‘1
ME-LF
DGND _THRM PAD AGND
1 )
L C62241. .1C6225 NOSTUFF
= 1U0F —— —— 10UF N
BT T R6213
TANT TANT-POLY 100K
0603-SM 2012-LLP 5%
1/16W
ME-LF
2 402
5701 5706 573 3706 3704 376 3687 3706 5202 5285 GND_AUDIO_CODEC MIN-NECK—WIDTH= :

5686 54D5 5202 7C3

5703 5788 5608 5202 7C5

VOLTA

4.5V POWER SUPPLY FOR CODEC
APPLE P/N 353S2456

5020 Qo oY RN R0 3101 YRR RS
FERR-220-OHM MIN NECK WID' PP fi74s VOLTAGE=#.5V '
OD-_=PB5V_S3_AUDIO 1 Y L2 4v5_REG_IN S oo PP4V5_AUDIO_ANALOG g cc: sav: 507
0402 CRITICAL
R26§10K 4V5_REG_EN 4ley NR/FB[3 4V5_NR
AUDI 1A 2 ] 5
Y enp  NOPS—
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—— 1o0% 0.1UF ——
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SM 402
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MIN LINE WIDTH=0Q.3MM
meppkmm%ﬂ=ﬂ 3 GND_AUDIO HP_AMP s 520 sics sicr seon
~ VOLTAGE=0V

D_AUDI! DEC 5257 5202 5386 56a7 57A8 5784 5788 57C3 57C8 571

NOTES ON CODEC I/O

DIFF FSINPUT= 2.45VRMS
SE FSINPUT= 1.22VRMS

DAC1 FSOUTPUT= 1.34VRMS
DAC2/3 FSOUTPUTDIFF=
DAC2/3 FSOUTPUTSE= 1.34VRMS

2.67VRMS

SIG. SOURCE

SIG. SOURCE

SIG. SOURCE
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LINE INPUT VOLTAGE DIVIDER

CODEC RIN = 20K OHMS

NET RIN = 10.36K OHMS (INCLUDING PULL-DOWNS AT ANALOG SWITCH COM PINS)
FC_HP = 3.6 HZ
FC_LP = 43KHZ

VIN = 2VRMS, CODEC VIN = 1.14 VRMS

CRITICAL
C6301
% g%} 2.2UF
o B0 b N AU I APt oo
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|
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C6313 402
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ME-LF
402
CRITICAL
C6311
R76 3711} 2.2UF
67 AUD LI R ___ v AUD_LI R DIV || AUD LI P R _cwm sic:
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=PP5V_S3_AUDIO

5686 5202 5228 7C3)

ZOBEL NETWORK & 1ST ORDER DAC FILTER PLACEHOLDER

R6501 207 (I AUD_GPIO_11
0
AUD_HP_PORT L 1 2 AUD_HP_L
5202 (I AN oy sev
¢
CRITICAL Qé]fﬁ
C6500 * 402
0.108 —— NO_STUFF
iev , CRITICAL
¥TReCRNy C6501 *
NC _AUD_HP_ZOBEL_L 0.00220F ——
ceRm 2
R6500' 0
39 %
st
116w
i
02,
sev2 sacs 5207 5202 25 (ry-GND_AUDIO_HP AMP
R6510"
39 %
st
116w
MF-LF NO_STUFF
402 5 CRITICAL
C6511 *
NC _AUD_HP_ZOBEL_R 0002208 ——
108 ——
CRITICAL ooy 2
C6510 ¢ 402
0.1UF ——
i ]
X7R-CERM 2 R6511
402
520 (py-AUD_HP_PORT R l/vg/\/z AUD_HP R gyym suns

R6520

0

5%

1/16w

MF-LF
402

FOR PROTOZ,

STUFF R6521 AND NO STUFF R6520 AND R6522 UNTIL
RE-TASKABLE IO SW SUPPORT AVAILABLE (FORCES IO INTO OUTPUT MODE).

5602 54C7 5207 5202

16520 MIN_LINE_WIDTH=0.3MM HP/LO AMP
FERR-120-0HM-1.5A MIN_NECK_WIDTH=0.2MM APN: 35351637
AUD_PP5V_F
0402-LF
C6520| C6521 | MO STUFF
— 0.1UF — I0UF R6521
-1 10% T 20% 0
16V 6.3V %
§§5-cerM 535 1/16W MIN_NECK_WIDTH=0.15MM
MRIER — —
02 MIN_LINE_WIDTH=0.2MM AUD_LO_AMP_OUTL gy sus: senr
~
al MIN_NECK_WIDTH=0.15MM
VDD — 1 —
AUD_LO_AMP_INL_M CRITICAL MIN_LINE WIDTH=0.2MM AUD_LO_AMP_OUTR gy, a1 semr
s4m3 - = = - 6 |INL U6500 ©°UTY 11
1
s AUD_LO_AMP_TINR M EIINR \ax9724n VTR MAX9724_C1P
TOFN 1 1 CRITICAL
2 AUD _GPIO 1 R 5 gsHoN= 1P C6524
_ - — cin|3 1UF
10w
a a 2] 9]
=] X5R
Eg g § 8 8 MAX9724_CIN | #3%
B A 0 A
R6522 | I B
g 100k MAX9724_SVSS
1/16W L
e
02 CRITICAL CRITICAZL
ce6522 _| §5223
—— 1UF 10%
10% 10v
1o0v X5R
GND_AUDIO_HP_AMP Fe 402
MAX9724 GAIN/FILTER COMPONENTS
AV_PB = -1V/V, FC_LPF = 35.2KHZ
CRITICAL
C6530
330P
||
11
5%
50V
COG
402
R6531
13.7K
1%
1/16W
102
AUD_HP_L R6530 AUD_LO_AMP_INL_M
UD_HP_. 13.7K UD_LO_ —INL_ AUD_LO_AMP_OUTL
54C6 E /\/\/\/ 54C4 @ 54D1 56B7
l/llgéw
MELLE
402
R6532
AUD_HP_R 1377K AUD_LO_AMP_INR M AUD_LO_AMP_OUTR
456 [T — /\/v\/ s4ce —— — OO sici 567
l/llgéw
MESE R6533
13.7K
NV
1%
1/16W
MELLE
0.
CRITICAL
C6531
330PF
||
11
5%
50V
CcoG
402
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AUDIO: HEADPHONE FILTER
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SATELLITE & SUB TWEETER AMPLIFIER

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
SPKRAMP R P OUT

607 5682

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

SPKRAMP_R_N_OUT

6c7 562

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
SPKRAMP_SUB_P_OUT

6c7 5682

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
SPKRAMP_SUB_N_OUT

6c7 5682

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
SPKRAMP_L_P_ OUT

607 5682

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
SPKRAMP_T, N_OUT

APN:353S2524
SATELLITE 169 HZ < FC < 282 HZ
SUB 80 HZ < FC < 132 HZ
GAIN 6DB
ALIAS OF PP5VLT_S3, MIN_LINE WIDTH=0.60MM, MIN_NECK WIDTH=0.20MM
sscr sss7 20s=PP5V_S3_AUDIO_AMP
C6 6 0 7 1 CRITICAL
e == 1 10 .]'c6601
CRITICAL §§§ 2 VDD PVDD f— 42107%UF
L8% C6610 U6610
FERR-1000-OHM 0.047UF MAX9705A 2012-LLP
. TOEN
s2c2 y—AUD_LO2_P_R LY Y L2 _SPKRAMP INR P 12 MAX9705_R_P N+ our+_8
0402 i LA MAX9705 R_N R
L6611 lev syncl 6|
FERR-1000-OHM ?%é;‘f&, %58 5Q|SHDN*
s2c2 (oy—AUD_LO2_N_R (YT Y L2 _SPKRAMP_TINR N 2|2 exp pexp TEEME
0402 IIOI% 4 7 11
oid R6611
o2 R6610 300K
«2cr @D—AUD_GPIO_3 1 ’\/(\)/\, 2 .}g;ﬁ%’
1 /51360‘1
ME-L
402
ssa7 ssa7 SPKRAMP_SHD! )
ALIAS OF PP5VLT_S3, MIN_LINE_WIDTH=0.60MM, MIN_NECK WIDTH=0.20MM =
5507 5387 20s=PP5V_S3_AUDIO_AMP
CRITICAL
.|'C6603
—— 100UF
T 20%
CRITICAL VDD PVDD 2 gAI?I\T] X
1.6620 U6620 CASE-AL
FERR-1000-0OHM C06 ?gFO MAX9705A
. TOEN
s2c (o—AUD_LO1_P_R 1 Y1 12 _SPKRAMP INSUB P | MAX9705_SUB_P N+ ouT+
0402 Jos  crirIcar MAX9705_SUB_N N OUT-
1.6621 Jey s¥ne]
FERR-1000-0HM 535 C06 ?L?Fl sHpN*
s2e: —AUD_LO1 N R 1YY Y12 SPKRAMP INSUB N 1|2 GND PGND © BARE
0402 1'0'%
16y
X5R
402
s5c7 s5a7_SPKRAMP_SHDN
ALIAS OF PP5VLT_S3, MIN_LINE_WIDTH=0.60MM, MIN_NECK WIDTH=0.20MM
5507 557 70s=PP5V_S3_AUDIO_AMP
CRITICAL
C6609 1 .|'c6605
CRITICAL IH)E pu— VDGD 6P§D0D :: gJRUF
1.663 10V 5 9] 2 2%,
FERR-1000-0OHM g %g%}% 1% MAX9705A W e
. TDEN
sz (—AUD_LO2 P T 1Y Y L2 SPKRAMP_INI_P 1]]2 MAX9705_L_P e+ ourH
0402 663 IIOI% CRITICAL MAX9705_L_N IN- our-]
L 1 16V CRITICAL SYNC]|
FERR-1000-O0OHM %358 g‘%g%}% SHDN*
1 2
s2c2 (I)—AUD_LO2 N T m\ SPKRAMP_TNL_N 1 I I 2 e pexp THRME
i
X7R
402
s5c7 5557 _SPKRAMP_SHDN

-||—

607 5682

R
SYNC MASTER=AUDIO SYNC D&TE=12 18/200
T

AUDIO: SPEAKER AMP
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6

5

5703 5788 5202 5228 7.

=PP3V3_S0_AUDIO

AUDIO JACK: LI/LO/HP

CONNECTOR,

SPDIF TX

AUD_SPDIF_OUT Yeuu B

1.6702
FERR-1000-0OHM
1 ‘ ‘ ] 2

HS_MIC_HI o, sier

HS_MIC_LO gym sre:

0402

L6706 crrTICAL
FERR-220-0OHM

AUD_HP_PORT_REF ooy 5202

APN:514-0671 crdz XW6700
S
D_AUDIO_HP_AMP
J6700 AUD_CONNJ1_MIC 16703 MIN_LINE WIDTH=O.4mm So CNPAUDIOHPAMP e suor sect sucr
SPDIF-TXRX-K24 MIN LINE WIDTH=Q.4MM FERR-120-OHM-1.5A MIN_NECK WIDTH=0.2MM
F-RT-TH MIN-NECK-WIDTH=0.2MM m 5 AUD_CONN_GND
CRITICAL AUD_CONNJ1_SLEEVE L oo - — XW6701
MIC . 6 -L! SM
AUD_LI_GND
v DETECT | 5 AUD_CONNJ1_SLEEVEDET CRITICAL 5 S sams
\ SWITCH . 2 AUD_CONNJ1_ TIPDET .67
LEFT 1 AUD_CONNJ1_TIP FERR-220-OHM AUD_CONN_GND
_ _ sen7 sev2sen 5602
A___ RIGHT. 3 AUD_CONNJ1_RING LYY Y2 AUD_CONN_L sons
A GND . 4 0402 <D
AUDIO CRITICAL
7 L6705
\\SZ A - VIN— FERR-220-0HM CoNN R
B - vce AUD ]
c - onp |2 1 s 2 oD s
OPERATING VOLTAGE 3 R6 7 0 0
POF
! 10K AUD_J1_SLEEVEDET R
o L es700 oo |, | onmon LA 2 =71 S MIC CONNECTOR
SHELL | 11 - Io® Dz6705 DzZ6703 iy CRITICAL
12 2 CERu 6.8V-100PF 6.8V-100PF i3 APN:51850520
SHIELD o 402 crrrrcar, 402 402 407 78{7617 %%03
PINS 2 2 CRITICAL -
= BEETE brgios T T peeyes | RTOL  unou_moeomn i
6.8V-100PF LANA 2 = = — 577 s7c8 4
1 6.8V-100PF 402 6.8V-100PF Y v
§ 402 402 L 1 /6w MIC_LO L
1 1 C6701 MESTE 701 607 BI_MIC_] °
1 — %%OOPF 5781 07 BI_MIC_SHIELD 25
2 W sm sor_BI_MIC_HI DY
402
GND_CHASSIS_AUDIO_JACK .
CHASSIS GND STITCHES NOSTUFF
XW6710 R6723
S §
NOSTVEE, 5%
XW6711 Ré?’iz Hisy
I CRITICAL
53 VA SPEAKER CONNECTOR %553
NOSTUEE. _
R6760 R672’5 ok 7817170002
AN 1 =PP3V42_ G3H_AUDIO /\/5\/\/ APN:518S0519 —0
AL = fri SPKRAMP_L_P_OUT e
3 405 w222 o7 oy SPKRAMP_L_N_OUT 21 q
4
R60724 sscs ecr SPKRAMP_SUB_P_OU —0
sios 520 s2ns 7c; “PPBV_S3_AUDIO PP_MAX14504_VCC 6760 =
1C
5%
1/16wW 33PF
MELF C6710 NOSTUFF 2 28y CRITICAL
R6716 —— IuF R6726 Gam J6703
swor 5001 T} AUD_LO_AMP_OUTL 0 AUD LO AMP OUTL SWITCH %%‘,2{ § . APN: 35352536 731M7_‘};SOMOQ4
MRIER = X
1w 402 MIN_LINE_WIDTH=0.2MM (:';:36}?16 1 —50
ME-LF a MIN_NECK_WIDTH=0.15MM AUD_CONN_L BN
o5 :;C — — 56C3 2 50v 1 )
<D CErm
R6717 U6700 R6712 sss2 ccr (qry-SPKRAMP_SUB_N_OUT4 102 2l
sic som gy o0 DLO_AMP_OUTR AAARUD_LO AMP OUTR SWITCH calye, MAX14504 |, 24K ssc o7 (ry_SPKRAMP_R_P_OUT z °
16w CliNc2 CRITICAL ety 1C6762 o
"io5" 4 B1 e :5333PF 6
24 Ivo1 com: 50v L
R6718 | Fvy > it —O
AUD _LI_L AUD LI I SWITCH MIN_LINE_WIDTH=0.2MM =
36 I — C2cp EN*|B2 MIN_NECK_WIDTH=0.15MM AUD_CONN_R =
e _NECK | = 1C6763
17w SWITCH_CP », D > 33PF APN:518S0521
MELLE EG 3;
402 2 3%‘.{14
R6719 GND 402
SPKRAMP_R_N_OUT
5386 AUD_LI R 0 AUD LI R SWITCH c6711 A ssc2 o1 OO .
[maig 0.0033UF m| O R6713 C6760 - C6763 ARE FOR FILTERING POTENTIAL FSB NOISE COUPLED ON SPKR LINES
17w ° fos" —— 24K
MF-LF 20V T 5%
402 s s
02
R6720
saer EAUD,GPIO,O 0 AUD_SWITCH_CTRL
e
402 R6721
SYNC_ MASTER=AUDIO SYNC DATE=03/20/200
S 00K ANALOG AUDIO IO SWITCH )
6715 w AUDIO: JACK
R
AUD_CONN_GND 0 AUD_SWITCH_GND GPIOO = 0 AND GPIOl = 1 —-> HP PATH SELECTED Apple Inc 051-7898 | D
B GPIOO = 1 AND GPIOl = 0 —--> LI PATH SELECTED o
MF—E? R6 7 1 4 NOSTUFF C . 0 . 0
GND STUFFING OPTIONS FOR CMOS SWITCH 402 § R6727 NOTICE OF DROPRIDTARY DRODERTY:
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CODEC OUTPUT SIGNAL PATHS

FUNCTION VOLUME CONVERTER PIN COMPLEX MUTE CONTROL DET ASSIGNMENT PORT B LEFT(HEADSET MIC)
HP/LINE OUT 0X02 (2) 0X02 (2) 0X09 (9,A) GPIO_0 AND GPIO_1 0X09 (A) HP=80HZ, LP=8.82KHZ
LINE IN 0X05 (5) 0X05 (5) 0X0C (12) GPIO_0 AND GPIO_1 0X09 (A)AND UI ELEMENT MIKEY
SATELLITES 0X04 (4) 0X04 (4) 0X0B (11) GPIO_3 N/A 1.6880 ﬁ%ﬁ%égﬁw‘”%%ﬁfgi%%
SUB 0X03 (3) 0X03 (03) 0X0A (10) GPIO_3 N/A FERR-1000-0OHM  GAF ARSI 00"
SPDIF OUT N/A 0X08 (8) 0X10 (16) N/A 0XO0D (B) 5786 seps 5202 s2as 7cs SPR3V3_SO_AUDIO L o L2 _gp3v3 S0_HS RX DRC MIKEY
CODEC INPUT SIGNAL PATHS
CRITICAL APN:35352256
FUNCTION CONVERTER PIN COMPLEX VREF DET ASSIGNMENT C 6 8 8 0
BUILT-IN MIC 0X06 (6) 0X0D (13,B,RIGHT) MIC_BIAS (80%) N/A 1UF MIKE
HEADSET MIC 0X06 (6) 0X0D (13,V22,B,LEFT) MIKEY MIKEY 1o AVDD
ERM
565 U6880
cD3275
PULLUPS ON MCP PAGE DRC
4386 m =I2C_MIKEY SCL 6 CL MICBIAS 1 HS MIC BIAS
MIKEY
4356 CETY- =I2C MIKEY SDA S DA DETECT| 2 HS SW DET CRITICAL
' C6882
2003 2004 GG} AUD_I2C_INT L 7OINT* Bypass| 10 RX_BP + 3 pur
20%
AUD_IPHS_SWITCH_E! 8 |ENABLE 6.3V
PORT A DETECT (HEADPHONES) PORT B DETECT(SPDIF DELEGATE) 1o07 [Iy—AUD_LPHS _SWITCH EN o THM T
MIKEY N <o
R6880 o] [R—
AUD_SENSE_A 10051;( % c6881 g%gz g%gg g%g% g%csg 56A7 57A8
sics s72sPR3V3 SO AUDIO F 1R6806 126805 e 19 0LuE MIKEY MIKEY
s 2 102 402 cERM
APN:376S0613 o 300K ’ Ressl’] [‘Regsz
: 1K 2.2K
R6801 §i%w 116w GND_AUDIO_CODEC ng gm
300K AUD_OUTJACK_INSERT L e e 57c8 573 5788 5784 57A8 56A7 5386 5202 5287 523 - e e
§ 16w AUD_PORTA_DET_L NC  GAUD_PORTB DET L NC CRITIL Mrkpy %2 |24
ME-LF
402 Q6800 pg 0.1UF R2682§4
SSM6N15FEAPE D3 D|6 2 .
o | K 06801 |2, 06801 |2, AUD MIC INP L 1] HS_MIC HI BC HS MIC HI ¢ seos
SSM6N15FEAPE SSM6N15FEAPE IKE 11 MIKEY I
[ sorses | IKh sorses | K CRITICAL 10 R e
s7a7 sscs [Ty-AUD_J1 _TIPDET R L = I 88 X5R R6883 1 MIKEY we-ir MIKEY
s 0.1UF 402 100K 1
L Aleu ¢ ot it AUD MIC INN L VL2 5 C6885
ey 5(G S[3 2(G ST 5202 (00T} i Qéiﬁ;’ %ZPF o
40 9;10% 108 2402 CRITICAL 2 Cemu 402
2 CRITICAL
CERM 402 X5R XW6880
402
GND_AUDIO_ CODEC M
S788 5784 STAB SGA7 5386 5202 3287 5273 . s57cs 57C3 5788 5784 57A8 56A7 5386 5202 5287 5225 GND AUDIO CODEC L 5 2 HS MIC 1O 7y seo2
R6803 270t
220K
s7ce 5788 BR3V3, 0_AUDIO_F 2 AUD_J1_SLEEVERQET INV
. 5
R6804 e
i‘ZOK 402 06800 Dle s7cs 3AUD_J1 SLEEVEDET R
frasd SSMEN1SFERPE ||
i sor563 PORT B RIGHT(BUILT-IN MIC)
s7ce secs [TWy-AUD_J1 SLEEVEDET R —
% R6850 R6851
1 C6802 2|6 s 100 2.4K
0.01UF * 5202 m AUD_CODEC_MICBT 1 ,\/\/\/2 MIL _BIAS _FILT 2
10% 13
2 Zomw Lrew , CRITICAL
s7c3 5784 578 s6a7 s3m 5202 327 3323 GND_AUDIO CODEC I 402 o +| 6852
3387 3388 2.2UF
"I'\ 20%
2 6.3V
TANT
402
s7cs 5703 5788 5784 S7a8 S6a7 S3ms 202 5287 5285 GND_AUDIO_CODEC
'RITICAL
CREE8es L6850
0.1UF FERR-1000-OHM
AUD_MIC INP R 12 BI _MIC HI F X 2 _BI MIC HI am e see
CRITICAL ]IOL 0402
COG ?I?Fl e 'R6852 CRITICAL , CRITICAL
’ 402 100K
1 2
s2c2 (oM} AUD _MIC INN R || 5% 0.001UF —— —— 27PF
11 Lrisw 50V 108 55 sov 16851
10% ME-LF 202 cERM 2 2 CerM 402
25v 2402 FERR-1000-0HM
kex R6853
2.4K BI MIC LO_F 1 2 BI_MIC LO
s7cs 5703 5788 5784 37a8 s6A7 5336 5202 5287 3283 GND_AUDIO_CODEC 1 < o7 oo
MIN LINE WIDTH= .18M.M 57D1 0402
MIN-NECK_WIDTH=0.I10MM e
PP3V3_SO_AUDIO F XW! 1
¥ YOLTAGE=3 - 3V 685 402-1
1 2 BI_MIC_ SHIELD
16862 EXTRACTION NOTIFICATION CKT 5o am o7 sec2
FERR-1000-0HM l HP=80HZ
5703 5608 5202 5288 7c5 [T =PP3V3 SO_AUDIO 1 2
0402 =
PLACE L6800/C6800 CLOSE TO JACK TRANS. AREA R6864
220K
5%
Pt
402 R6865
100K
5%
1/16W
ir
068 1Rde R6861
SSM6N15FEAPE
S0T563 K" &-AUD_PERPH DET R A AN AUD_IP PERIPHERAL DET@ 1686
5%
= 1/16W
ME-LF
0 Q6802 | 2p 402
2|6 7 sfy SSM6N15FEAPE
R6860 sorse3 | Kh
15K TIPDET FILT —
s7cs sec3AUD_J1 TIPDET R AN »
1/16W sle™ s 4
i C6860
f— 9§1UF AUD_J1_TIPDET_INV
2%y — — SYNC MASTER=AUDIO SYNC _DATE=03/20/200
CERM T ——
402
AUDIO: JACK TRANSLATORS
57D1 57C8 57C3 5788 57B4 56A7 5386 5202 5287 52a5 GND_AUDIO CODEC
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MagSafe

DC Power Jack

CRITICAL
J6900 CRITICAL
78048-0573 F6905
M-RT-SM 6AMP-24V
oL 6c3PP18V5_DCIN_FUSE o 1 2 =PP18V5_DCIN CONN 702 s8C8
" MIN LINE WIDTA-Tmm
o_—] MIN NECK WIDTH-0-20mm
3 VOLTAGE=18.5V 1206-1
o 1.C6905 =PP3V42 EWIRE o1
o1 R6928 0.01UF D
O{% ©23ADAPTER_SENSE 20¢ 1C6908
= VYV 2 95, LUF
1716 603 R692 SMC_BC_ACOK_VCC 893868 arEarE N 9% eraceMENT NOTE-PLACE NEAR US901
- CERM
51850656 455 X - nE a6z
Ve
= Al 2 (U6901 =
ONEWIRE_PU U6900 Bt
Még%ﬁgo 3 SMC_BC_ACOK 40c5 4182 4105
sons gy SYS_ONEWIRE 4Nt Ex1 5
GND_NC =
~ ml
NC
—
l1-Wire OverVoltage Protection
ADAPTER_SENSE_R
RE960 51650523 C
10K J6955
/16w CPB6312-0101F
402 F-ST-SM
ME-LF
5% 14 (M) 13
U
2 00 1
sea6 433 =SMBUS_BATT SDA Ll P s8ca b1 =PP3V42 G3H BATT R6961
CRITICAL one 30 —SMBUS BATT, ScL o ol a7 SMC_LID R AP L SHE LI o35 262 amns
CO—— e o7
6905 D6905 2o o2 Cal
9! HN2DO1JEAPE " " TO SMC BIL_BUTTON_L 100 o2 1 c6955
=PP1 DCIN 1 2 PPDCIN P3V42G3H soT
e AW\ EERSI S8 b0 | 3.425V "G3Hot" Supply o952t Nezg o i e LS
53 oECK = N 1 = %
wr-e VOLTAGES1S -5V % Supply needs to guarantee 3.31V delivered to SMC VRef generator C6954 ! 47eE —— 16 o~ 1s C0691?JF 1 2 3%,
o 0.001UF sov O “hos s ey
= SN i c6953 1 i e
| % CERM 2 47PF —— 402
593 ssa7 ea7_BATT_POS_F A 42G3H 402 T
VIN NRCK WIDTH=0.3 nmm NC—XNC Uitk wibti-o.s P3V42G3H_BOOST = ceru 2
VOLTAGE=T2. 6V VOLTAGE=T8 .5V DIDT-TRUE - 402
- —
€6990 1 i C6994 1 L 1
R 0.22uF —— CRITICAL
F U6990 Sav o L6995
e LT3470A bt 3308 pp3V42 GIH RE o
4 P3V42G3H SW 1 2
SHDN* DFN s MIN LINE WIDTH=0.5 mm Vout = 3.425V
rrrrcar BTAS 2 MIN NECK WIDTH=0.25 mm CDPR4D19FHE-SM
nexllwe cRITIC [ | swrrcn noveorRus  provoeue 250MA MAX OUTPUT
FBLL <R . P
THRM a] (Switcher limit) B
GND__PAD 106995 R6995
o[ = L 22pF 348K
5, 1160
2 cerm MF-LF CRITICAL
402 4022 1 C6999
P3V42G3H_FB == 22uF
<Rb 2 Saav
R6996" 0
200K
1%
1160
MELE
03,
—
Vout = 1.25V * (1 + Ra / Rb) =
518-0359
e BATTERY CONNECTOR
BAT-K24
M_RT-TH
p1| o+ 3983 588 6a7 BATT POS F.
p2| 042
p3| o2
r4| O 4 =SMBUS_BATT_ SCL 43C3 58C3
5| O 5 627 SYS_DETECT L
6| O 6 =SMBUS_BATT_ SDA CRTTTCRT e 43C3 58C3
B
P7| O t D6950 N N SYNC MASTER=YUNWU SYNC DATE=12/11/200 A
e8| o2 ? RCLAMP2402B " o R6950 €e950 =
5 2] ok ——
®9| 0 se-7s j‘g’s% 10t~ DC-In & Battery Connectors
— 116w
SHLD_PIN| 0412 b1 bt 051-7898 D
11 2 -
SHLD_PIN| O ” . Apple Inc.
SHLD_PIN| O <] c.0.0
13
SHLD_PIN| O - .
L NOTICE OF PROPRIETARY PROPERTY:

IIT
v

THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
NOT TO REVEAL QR PUBLISH IT IN WHOLE OR PART

nin rrcnrs REURRENT DESIGN

69 OF 109

EET> OF <TOJAL

| 2

1

| DESIGN_SHEETS>




| 6

| 5

4

UPPLY / BATTERY CHARGER

CRITICAL
Q7001
C‘Ug;“go 0 HAT1127H
3 2 LreaR-s
=PP18V5_G3H CHGR HAT1127H FEVDCTN G3H_PRE PPVDCIN G3H PRE
LreaR-s MIN LINE WIDTH=0.6 MM 3 a 0
- MIN NECK WIDTH=0.3
~ ] a |
D7010 10 J. j. J. it
1ss418 R7098 1 B _
SOD-723-HF 7063 & =PP3V42_G3H_CHGR -« R7099
100K o8 . 100K
o CHGR_ ATE R
- CRITICAL % Vi N C7060 Vv
W e 2 R7060" 10 10F R7062 e
3 s
R7001 57.6K on 62K 102
A 62K 1/16w 402 110w
R7010 crgr_sears 1 2 s, s a0z
CHGR_DCIN 30.1K, 5% 61 46 _CHGR AMON 1l 2
1 y 1/16W L1ew VC\
MP-LF
a0z, 02 4 crcr cate
R7061 CRITICAL
1.82K
X > U7060
1716 TL331
ue-Lr SoT23-5
(CHGR_ACIN) e || 2 cuor vop 1 2 __gHGR VDDP
€7010 * AN XW7020
0.1UF —— 8.7 1.C7040 s
25V, 1UF
g 8 S
2 o CHGR_CSIP_XW7 CRITICAL
R7011 ' prpy c7024 |* 'R7020
0.047UF R7021 0.02 MIN_NECK WIDTH=0.3 1t
9. 3]1K - o = 199 513 0.5% MIN_LINE_WIDTH=0.6 MM
2 H 10
Liaew CERY 1/16W XW7021 uF o PP18Y5 S5 CHGR SW R o
ME-LF sM 0612-1
402, VDD VDDP 402 N 2 2 CRITICAL CRITICAL 7027
1 1 1 1 1
VHST AGATE| 1 __CHGR AGATE CHGR CSIN XW7031 .+ C7020 . C7021 C7022 Cc7023 0.001UF
=SMBUS_CHGR_SCL 11scn csIp| 28 CHGR_CSIP L - = 22UF —— 22UF ——1UF 1UF 20%
MBUS_CHGR_SDA 10 CRITICAL 27 __CHGR_CSIN C7061 €7062 3% 3% ;gg ;gg ngx
spa CSIN 0.1UF 0.1UF 2| Bfy-zane 2| B3Yy-rawr 2| sk 2| xor 2 402
Uu7000 108 108 CasE D em CasE D em 603-1 603-1
4 |vREF QFN BGATPE| 16 HGR_BGATE i:z i:z o
" DCIN| 2 _CHGR DCIN 4 2 102 2 402 J_
HGR_ACIN 3|acIn < GND_CHGR_SGND 61 CRITICAL —
©
BOOT| 25 HGR_BOOT
Q roromor | H Q7020 CRITICAL
CHGR_ICOMP 5 |1comp © UGATE| 24 __CHGR_UGATE ] = RJK0305DPB TO SYSTEM
CHGR_VCOMP 7 |vcomp 2 PHASE| 23 CHGR_PHASE NN ECr wieG 3 | — LEPAK-HF 1 /\_/ 2 —PPBUS G3H
C7042 CHGR_VNEG slvNEG H prommmen C7025 CRITICAL
0.033UF LGATE| 21 _CHGR LGATE o e 1 e
-033UF CHGR_CSOP 18 fcsop P - R7008 D
pu— ot we pu—
ron CHGR_CSON 17]cson AvMONL s HGR AMON v N CRITICAL 0.01 1206
G2 |2 3 |——-CHOR_ANON ., 302 3 i
R7045 o L7000 MIN_LINE_WTDTHeD. 6 bt
56.2% Cc7043 < BMON| 15 CHGR_BMON 6 MM NEOE WIDTHoO. 25 11 e,
" 0.1UF | ACOK| 14 CHGR_ACOK ;3 1 Y L2 PPVBAT, G3H_CHGR_REG PPVBAT G3H CHGR OUT 61
1C7044 e N 5 g 2 - PR > 3 .
frisees S NECI WD~ 2 4.7UH-9.5a
1ds 402 , 11 = ,90 9 DIDT=TRUE J HLPa0a00T o X CRITICAL CIZZFOII 1 o (03073;8
2 CeRM crier_veowr ® L 108 J - Cc7008 208
402 X5R 33UF ECM
402
- 2 oy 402
51 GND_CHGR_SGND . | POLY-TANT
2 [ CasEpzE-sM
WIN_LINE_WIDTA=0.5 M I =
HIN NECK WrDTIH-0.2 1
S CRITICAL H
07021 PWM FREQ. = 400 kHz
R7046" 1 C7026 RJK0305DPB MAX CURRENT = 7A
3.01K == 0,001UF LFPAK-HF
1% imi
17160 % 2 3¢ (??2? limited)
o) i
2 61 |_GND_CHGR SGND R7031
Qg wieg & ) =
(CHGR_CSOP) X 94 46 CHGR CSO R P
54
Ay R7047
o 402 10
402 1/\/\/\/1 94 46 CHGR_CSO _R_N
(CHGR_CSON) 5%
116w
s
(CHGR_CSO_R_N) 102
AMON PULLDOWN LOGIC
61 46 _CHGR ANON .
51
Q7070 NostUFF BATTERY CHARGE LIMITING FETS
SSM6N15FEAPE D6 1
507563 R7075
K w
1 /18w Q7050
MP-LF
“ 02 SI7137DP
2l s s0-8
1 RITICAL
61 PPVBAT G3H CHGRg OUT - @ a | ¢ c
a BATT POS_F
HGR VDD L £ 1C7050 |* C7051 {:::::::i:}%rj l 5 “
o——

Q70
SSM6N15FEAPE
507563

HGR_BGATE

SYNC _DAT!

SYNC_MASTER=K24 MLB

PBUS Supply/Battery Charger
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5V S3/3.3V S5 POWER SUPPLY

= *
VOUT = (2 * RA / RB) + 2 VOUT = (2 * RC / RD) + 2
<RA> <RB> <RC>
---------------- 7 7268 726 7270 C e e e oo
" ROUTING NOTE: ' XW7203 y.%g §0K §0K g. 4%% XW7204 IROUTING NOTE: '
, Place XW7203 by Pinl OF L7260. ' o %zlfg %zl ¥ %zlfg %zlfg o ,Place XW7204 by Pin 2 of L7220.
""""""""" 2 L 1 SV-S3VER_XWI203 102 702 1/\2/\/\12 1’\2/\/\12 VIS VTR RIZIO £ ]
GND_5V3V3SS_SGN];°E5
XW7205 I-R(.;U’I-‘II\-IG-NC-)’I‘]E-I I
SM ,Place XW7205 by C7252. '
soos| 4o0s scs SMC_PM_G2_EN gy Moo T
=PPVIN_S3 5VS3
""""""" R7273"
ROUTING NOTE :
' XW7202 JiC7272 100K
,Place XW7202 by C7292. ! SM F i/16w
------------- 2 1 2 % MFz_LF 2
66 —1
we e =PPVIN S3 5VS3 SV3V3S5 _REG
Se— svss 3viss veer J_ 270 =PPVIN_S5_3V3S5
CRITICAL 1 = ==
JiC7282 [!C7280 JiC7281 QUF JiC7241 167240 |ic7242
0+,001UF —— 39UF-0.0270HM F 107271 2 v 1UF Rl 0.001UF
3% mraR 5 & - 8 393 —~39UF-0.0270HM %
? %Eyzm PoLy —1 Cc7 0 — 02 2U0F VIN — VREF Cc7220 2 22¥ 2 e 2 300,
) 5 ?5. 1 > %gM L P— vREG3S = ¥g%1UF 603-1 oY 02
4 1
J__ CR—%EIGC&L i i é 22'L“ONSEIE:RITICAL VREGS% 2§I ‘}i bkl Q7220 -l—
= T 5 3v3 brDTTRUE
7110DN E—q e Svmm:w:i * Pt y7200 s | EPMS9600S
PWRPK-1212-8{HF L ¢ | 4 5V_S3 DRVH 2YpRrvH1 OFN bRVH2| 10 3Vv3S5 DR O — 1 CRITICAL
17260 LEm ) fi R D I e i L7220 PWM FREQ. = 375 KHZ
_ 3[2]1 I e romi-0.3 5V S3 DRVL T F— M pRvL2| 12 3v3ssDRYI] MIN NECK WIDTo0.2 DIDT=TRUE
MAX CURRENT = 8A LYY YL 2 y o | LY YY) 2 MAX ICURRENT = 4A
PWM FREQ. = 300 KHZ CRITICAL 5v_s3_vol vo1 @ vo2|7_3v3ssvo2 RITICAL
4.7UH-13A-15MOHM 5 5v_s3|vFB 2 B 5 3v3S5_VFB [ E— C C
=PP5V_S3_REG DonBrodnaRT oM ¢ VFB1 VFB: 4.7UH-5.5A =pP3V3 S5 REG
T OLTAGESSY 4 5V_S3_ENTRIP YENTRIPL entrIP2|® _ 3v3s5 ENTRIP THLP2525C2 ' VoLTaGE=3.3v
CRITICAL —f verk| 18 we CRITICAL
17293 1c729o_ﬁ 5t | il — _ﬂ 1C7250
::%:-%OO?UF L TauE - =LS%RT 7108py | ] J R7271 rocont™ 17273 L RI2[? LSRG I St
2 gé}{m 2 8;‘] S %y PWRPK-1212-8-HF S4— 86.6K Eno| 13 5v3v3 REQ [EN_| UF 75K 75 S 8%y 2 8 \4 gﬂ%
402 BYR su 3|21 Leiew GND _THRM PAD T v Lriew E9RY s ? GEEM
CRITICAL 2 a0 3
s0cs GND_5V3V3S5_SGND %2_1 -l—
XW7201
Q7221
SSM6N15FEAPE P5V3V3_PGOOD
sortses e
ROUTING NOTE : l
sscs ~PSVS3_EN_L Q7221 .Place XW7201 between Pin 15 and Pin 25 of U7200. _:
SSM6N15FERPE -~ - - oo oot oo o o m o
S0T563

=P3V3S5_EN_L[g

6606

SEPERATED MASTER PGOOD FOR BOTH 5V AND 3V3.

SYNC MASTER=RAYMOND
—

—
SYNC qéTE=02 08/200

5V/3.3V SUPPLY

(j Apple Inc.
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1.5V/0.75V(DDR3) POWER SUPPLY

VOUT = 0.75V * (1 + RA / RB)
<RB> NO STUFF
1 2 V5S3_VDDOSET 1|2
22 <RA> c 3
é W 7321 100PF
2503 7c4=PPVTT_S3_DDR_BUF 152 é %W éggM
1%[2 2
A%
112
1
C7340 _L
0.'033uF LCIn01
i — 204,
X5R
603
L2 1V583_VSFILT 1 2 =pP5V_S3_1V5S30V75S0 |«
c7300 7307 C7302
IUF %.9 ?%UF
% 16W v
B e | b rovrtia woms:
-1
1V5S53_VTTSNS = XW7301 'Place xw7301 by £7320.
—PPOV75 SO REG 1V5S3_VDDQSNS . % T
1V553 VBST 1 z =PPVIN S5 1V5S30V75S0 .
™) < < N n ¢
o 0 N N - N - ® N CRITICAL CRITICAL
‘R73%0 1953, vBsT_Re = 57320 ;t c7330 ]! ¢7331 1¢7332 3
§ :1|_0 IR VDDQSET VITREF VLDOIN VTT VSFILT VBST V5IN VDDQSNS VTTSNS MESTE 7309 E17110DN 39UF-0.0270HM ——  39UF-0.0270HM —— iéJ%F DO1UF
D vV
, thiet Guidd |y | e R, T M [ MAX CURRENT = 12A
Y 4 CRI CAL
a3 200 =DDRVTT EN 10 |s3 PGoop|_13 2 o3 '—s %JZ- & PWM FREQ - = 4 O O KHZ
11 Jss CRITICAL (U B St IHLII;I113A 5 - 6M-OHM PUT ONE BULK CAP NEXT TO THE LOAD
211V5S3_|DRVH MIN NECK WIDTH-0.23 mm 1[2[3 VOLTAGE=1. 5V —
=DDRREG_EN = | U él OFQ DR:’:' PYSUCTENES o WIDTH;’“ N m 5 Mlg_kégg_a%g%g 1.3 mn =PP1V5 S3_REG »
o. 6 lcous 1116 o s lCRITICAL
M[g B3 1vss3 CS 16 QOFN prvL|_ 19 1V5S3 [DRVII I NECK WIDTH=0.35 mm CRITICAL ! (33370%%3 1C7344
g I - Pes s - s - - - - wopE| 4 b | cRITICAL |:C7342 107341 T 5% 00 LUF
Z | ' rouriNg, NOTE: ROUTING NOTE: — 1 1 Your 2 29%,
1 Place XW7303 by C7308. ! ' ' 7321 330UF e CASE-B2-sm
i Y CONNECT CS_GND TO ncol 7. NC e = 0 402
— T ' 843%¢ REVin?edmecrron. ! ncil 12NC 2 — PV%{ZKI (1)281]2312 ar|” oo 2 8%‘7
= e CASE-B2-SM
........... R L
ICCR%%IOC%L IER'7I3II|6C8AL THRM_PAD CS_GND GND PGND VTTGND 1|2
= 23UF | —— Z3UF o N o o -
—F %%v S 8%y N a 7
X5R-CERM-1 X5R-CERM-1
603 603 =
GND_1V5S3_SGND 1682] , DDRREG PGOOD ..
"rouriNG NOTE: 1 XW7300 ' rouring NoTE: gi%
PUT 6 VIAS UNDER THE THERMAL PAD: SM Place XW7300 between ' 00
---------------- b 1vsss cscus B , ey
7 _ 1 I NI 2 =PP3V3_S3_PDCISENS
XW7302 rormme wors:
'Place xW7302 by 07321. !
STATE | PM_SLP_S4_L | PM_SLP_S3_L|| PP1V5_S3 | PPOV75_S0
S0 | HIGH | HIGH [l 1.5V | 0.75V
S3 | HIGH | [l 1.5V | 0.0V
S5/G3HOT | Low | | 0.0V | 0.0v

SYNC MASTER=RAYMOND SYNC DATE=01/31/200
— —

1.5v/0.75V DDR3 SUPPLY
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=PP5V_S0_CPU_IMYyP

s2n c2e2 n =PPVIN_ S5 CPU_IMVP

” CRITICAL CRITICAL c7419
L 2 5V_S0_ IMVP6_VDD Ak 4 B 7U%17 1| G7418 o 901ur
Mﬂ” AL p— i =
R7412 i 901‘426 gLTAggE SyIBHH=0:2° C7435 | PPRSLPVR | DPRSTR* PSI* | OPERATION MODE CR%Z:BCO > B T %Y 5aNT p— égi A C%%;PWM FREQ 300 KHZ
10 —— [oy 1 10UF DIDT=TRUE 4 g £D2E~SM £D2E-sM2 603-1 —
16w o] o 0 2_PHASE CCM RIK0305DH{B MAX CURRENT = 44A
402 2 603 LOAD LINE SLOPE = -2.1 MV/A
¢ s m=PPVIN_S5_CPU_IMVP LA 2 PEVIN 85 LMVEG VIN 0 1 0 1-PHASE ccM 1
— VN R 1 0 1
C7496 = 1-PHASE DCM 1f 2 3
R7420 3 ¢ loior (IMVP6_PHASE1) LYYz ~PPVCORE_SO_CPU_REG
16w T &Y, 1 0 0 1-PHASE DCM CRITICAL
sm: s0er, PM_DPRSLPVR 2 2| a2 L7400 @ @ @ omosm
.36UH-30A-0.
MI%IgE_ww%ggg .25, 1 2 IMVP6_BOOT1 RC CR—%Z:BCfL ﬂpmfsss_si‘j (4 C7420
~=PP3V3_S0_IMVE 2 PP3VE S0 IMVP6 3V3 S— gJKO328DPB BREL02HBAR 1 0.9p10r
=PP3V3_S0_IMVPiApn, S TED 1 R7424 RJKO3: rnn 2 =3
R7421 0. 1uF 1 R7447 T 2| cER
Hen i A b1
MF-LF 402 ;|_ bquﬂl_ﬂ! _RC 1}2?6%{
¢35 e2ni_GND_IMVP6_SGND 292 2402 20 |22 |31 ST 7415 02"
111{07 §LIFF N0 7SZUF% vin oo pvee R ) (0371% g7 10 10F b LAAN2 1 I I 2 LAAAZ—
43 —— 10¢ £
A - 02K LK~ Crirrcar 7209 1006 CEU_VID=62 - """ criTICAL " 108 — 1lev NO_STUFF R7400 C7403 R7404
Liiew 2 7383 1086 CPU_VID<5> - viDs (77 4 0 0502 _ e 16V 2 yxs5r C7400 10K 0.22uF
| G0 L ) 1333 108 CPU_VID<4> -l |voe OFN pIDT=TRUE ¥58 402 1 0.00220F 136w 10% 316w
—VV\—F A 100s CPU_VID<3> DT M N ucarsi|35 _ IMVP6_UGATEL e -= i ey 8.3V on £2
R7445 [i.cPu_viD<2> DEC] 4 34 . s S 2% 53
1&?7 iﬁUSF ERT_JOEV474J §i§99 Jms 1ome CPU_VID<1> - 38 lvio1 8 PHASEL LMVEE_PHASE e 02
0.01uF YW 1seCPU_VID<0> DTN W < rarei|32_IMVP6_LGATEL e
108 IMVP6_NTC_R 2402 a (GND) L
gom CPU_DPRSTP a5 D eoupa|33
- L - ppRSTE
f(:zl ) 122 IMVP_DPRSLPVR 5 loersteve ] |24 IMUP6_ISENL e (IMVP6_TISEN1)
11 sv2qry CPU_PSI_ L - 2dpsT* H
W7 408 s G TMVE6_THON REN EVS venrsa 27 IMVP6_UGATE2 e v e =PPVIN S5 CPU_IMVP
Iy ) _S5_ _
16w 48 |50, pansez 28 TMVP6_PHASE2 wne CRITICAL | CRITICAL c7411 .| c7422
CPU_PROCHOT_[ 467° (NC)— crx_ens roarz| 30 IMVP6_LGATE2 e E 7401 4 | oIy *o. 90 1UF
7363 414 1386 9¢5 FROM SMC so0azyy IMVE_VR VR_on R 29 (GND) %UF pum— égé Cégi : 1;76%19 1
2459 (oo VR_PWRGOQD DE 1 |pgoop o v_rant 2| &35-1 2| 6% :
>—|1 |—2 _I CPIMVP6_VR TT g 5 vn mrs 23 IMVP6 ISEN2 oror=rRug = T gEDEE EM sBRE i
C7405 R7408 IMVP6_NTC = 6 e s = L 2 902
0.015uF %%Zf 19 _IMVP6_VSUM sae H CRITICAL =
108 MESDR 620 IMVP6_SOFT 7 |sorr M
38¥ 402 OCSET] IMVP6_OCSET 62n4 JK0305DPB
103 LAAA 2 224 IMVP6_RBIAS 4 |ner vol18___IMVP6_VO s2a NO STUFFJ_l 173 R o
proop| 16 IMVP6_DROOP __ exn Cc7416 bIDT-TRUE (IMVP6_PHASE2) LYY L2
5224 IMVP6_VDIFF 13 [yprer 0.001UF CRITICAL
sl 17 __IMVP6_DFB 6284 1 2 108
1| §7406 N 2 W IMVP6 FB2 12 |on “ ) VWV sov 9 CRITICAL EhE0L 30a-0. somomm o 7283
— i8% NO STUFF, o0 IMVP6_FB SN vsen| 1 g 1111(74 18 R'é%%7 ! (1:870439 02 97 403 MRCIRSETRI6 ey
L 2| GERm R7413 e IMVP6_COMP 10 |coup N It py 36K 180p 1R7416 - JK0328DPB BERL82BHbAt 2| o7
R7409 22 IMVP6_VW 9 lvw h Z uplEy ME-LF 2 50V 13.7K P Skl [ LEPAK-HF
§ K JMVP6_VDIFF_RC ﬁlgrg E,._1| |2_.E}'} 2 402 402 GERM View — b LAAN2 L H 2 LAANZ
1/16W - - = 25 e & .
, 16 1R7411 02 c743101|  (1uves vo) 2 402 R7405 | C7404 R7407
2155 GND TPAD ﬁ 0. 06SUFE — %%OK ?0.%22uF . L
S| 108 S 1 2| 3 1/16W 1/16W =
sae S -1 - T g i SRi-xsn i
2 [ 62A4 62A4
(IMVP6_FB) 12
an—SNR VRS SGND I NO fT%FF NO STUFF
|| C7414 &7 455 1| G734 1 §740%%r ' R7443 1%?(/%;52
I d7oer (TMvpe_vi) 0.010F — Iy — 10 § 35 65K 1/ ow
T 2R 1% 2| GGEMTXR 2 A lyiew Mg
e Cc7413 a5 o2 2 102
1 Cc7407 |
IMve6_comp Re = 300°F M g,001uF R7410 HE L (IMVP6_ISEN2])
U - T8 2 e c7433 7
E 19177 %%4 402 , 402 G.01806r ERT-J1VR103J (IMVP6_VSUM)
. 108 IMVP6_VO
1/16W %?K ( _VO)
MF-LF 402
2 402 (IMVP6_COMP)
— 1012 R1100/R1101 **ON THE CPU PAGE** PROTECT THE IMVP6 IF THE CPU IS NOT INSTALLED
NOTE 1: C7432,C7433 = 27.4 OHM FOR VALIDATING CPU ONLY. 9
oMIT 2 Cc7421 'R7423|* R7422
0.22uF 0
XW740 10% e
SM 6.3V i/16wW i/16wW
1 GERM-XSR i , 403
CPU_VCCSENSE_P _ 1005 730 MIN_LINE_WIDTH MIN_NECK_WIDTH
1 CPU_VCCSENSE_N _ ;0u5 738 IMVP6 OCSET 0.25 MM 0.20 MM A
= IMVP6 VSUM 0.25 MM 0.20 MM D]
208 620 GND_IMVP6 SGND 0.50 MM 0.20 MM D]
IMVP6 VO 0.25 MM 0.20 MM D]
IMVP6 DROOP 0.25 MM 0.20 MM ]
IMVP6 DFB 0.25 MM 0.20 MM
o <3
6207. %ﬁggg ggggs g‘ig ﬁ g‘ig x L | SYNC MASTER=RAYMOND SYNCT‘\TE=01 31/200
627, = = a
MIN_LINE WIDTH  MIN_NECK WIDTH MIN_LINE WIDTH  MIN_NECK WIDTH w2 IMVP6 VDIFF 0.25 MM 0.20 MM D] IMVP6 CPU VCore Regulator
IMVP6 PHASE1l 1.5 MM 0.25 MM ] IMVP6 PHASE2 0.25 MM 0.25 MM a s IMVP6 _FB2 0.25 MM 0.20 MM D] g
IMVP6 BOOTIL 0.25 MM 0.25 MM D] TIMVP6 BOOT?Z 0.25 MM 0.25 MM D] o LMVP6 FB 0.25 MM 0.20 MM ] 051-7898 I D
. IMUVP6 UGATEL 1.5 uM 0.25 MM S e IMVP6 UGATEZ 0.25 MM 0.25 MM S e IMVgg S‘?VMP 0.25 MM 0.20 MM S Apple Inc.
e IMVP6 LGATEL 1.5 MM 0.25 MM sesLMVP6 LGATEZ 0.25 MM 0.25 MM =T LAY 0.25 MM 0.25 MM — ®
IMVP6 ISENL 0.25 MM 0.25 MM g IMVP6 TISEN2 0.25 MM 0.25 MM a NOTICE OF PROPRIETARY PROPERTY:
. puves mo 0.2 m oz o S BT A
. IMVP6 VSEN 0.25 MM 0.25 MM D] T TO MATNTATN THTS DOCUMENT TN CONFIDENCE 74 OF 109
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7:=PPVIN SO_MCPCORE o
R7560
_ 5V_S0_MCPREG_VIN L 2.2, —ppsv_sg_MCPREG CRITICAL | CRITICA D
MIN LANE WIDTH=016 mm ’ AAY e C75631 '1C7560 ! 7571 1C7561
MIN_NECK_WIDTH=0.2 MM 1/51%0w ‘001%%1: il . il ]
MF-LF -T— 20% 20%
R7593 €03 9% 2 2 18V ZXK
1 0 %35 8L _zar 387 y_raur iR
+»0s MCPCORESO_ TMON L0, C75150g B (ingS | CASE-D2E-SM | CASE-D2E-SM
i R B 3l T
MESLE 'R756[1 i35 B ~ 135 =
1K VDD PVCC Q7560
; 59 6w L FDMC8676
R7 g 90 HE3 - MIN-NECK—WIDTH=0. POWER33-SM
2402 CATENODE-ARUE
2063 2003 [y MCP_VID<0> LAAAZ MCPCORESO RBIAS 1 lnaia U7Q§N00 el e DrorTnoE 7569 CRITICAL
e R7591 a R7565 g 22UF
igsgF 3 MCPCORESO_S$OFT 2 |sorr @ UGATE a f| R7525
2003 2003 (EEy—MCP_VID<1> 1 2 N CRITIE%L 001 MAX CURRENT: 13A —_—
R7592 1f’16w LMCPCORESO_IMON R 26 zuow < BOOT 0.5738%. (07560 Limit)
0 . _
203 208 [Ty MCP_VID<2> LAAAZ sens o MCPCORESO_PGDAD 31 |pGoop @ PHASE HA. YY) PPMCPCORE R 2 de13 1 =PPMCPCORE_SO0_REG _ cs 6306 6307
1 e HCP_VIDO} 22 vino [ Eo R R T svucsaon-conso ﬁfig_sbg’b—w B EAAE -
HELEH MCP_VID] 26 |vip1 Seron NobeeTRE 37 589 VOLTAGE=1V C7566 !
MCP_VID2| 27 |vip2 - 1 10UF
MCPCORESO0_0$0 23 |oFFSETO 1710w 29%
7580 | K7 8T MCPCORESOQ_O$1] 24 JorrsET1 CRITICAL L6037 338 ?| | = 300 kHz
20.0K 20.0K sse1 =MCPCORESOQ _|E 29 |vr_on (MCPCORESO_LGATE) MCPCORE_ SNUBBER CRITICAL
PLACEMENT_NOTE=PLACE R7580 ON THE BOTTOM SIDE§ 1§ 1§ MCPCORESO ED! 30 — 1 CRITICAL
PLACEMENT_NOTE=PLACE R7581 ON THE BOTTOM SIDE &Flﬁ‘g & 15W = AF_EN LGATE EI]:():Dl:IOCFST6323ss ;_C7565 1 C7568
402 242" L2 froz M NG R0 2 M 1| NO STUFF 107567300 °F ——270UF
MCPCORESO_VSEN 8 |vsen A somee DTE=0 —L Tour 2 g¥nr T 3¢
MCPCORESO_RTN 9 |RTN DIDT=TRUE 3 0.0010F o 39 CASE-B4-SM 2 #¥nr
2 50{’2]83 2 §% CASE-B4-SM C
MCPCORESOQO_VW 4 |vw X7R 603
PLACEMENT_NOTE=PLACE R7582 ON THE BOTTOM SIDE J_ v 1 C7569
PLACEMENT_NOTE=PLACE R7583 ON THE BOTTOM SIDE — .001UF
- vol 12 MCPCORESOQO_VO - (MCPCORESQ_VOQ) 2 28{'}
X7R
MCPCORESO_CO! 5 |comp ocser| 3 Rl715369 305
|~ | MCPCORES0_OCSET 1 ,\N\f&
MCPCORESQ_F 6 |rB 1sp| 13 MCPCORESQ_ISP 1 M
= MCPCORESO_VDIIFY 7 lvprer rsn| 11 MCPCORESO_ISN MESEF ’
1comp| 10 MCPCORESQ_ ICOMP 10K C%573 1
e3c1 e3ms 7cs ZPPMCPCORE_S0_REG PGND  VSS THRM_PAD »11/15%‘1 47%1; pu— =
I 402 28Y 2
'R7563 ] B o 2 563
%?105&\1 R7lg(9 0
MEZLI 1 2 MCPCORESO_ISP_R
XW7562 R7566 |.402 VYV
w67 eses 1o SPPMCPCORE_SO_RES, 2 MCPCORESO_RSENIRZ 2 (HCRCONLSO_ VAL XW7561 My
CORRECT SENSE. LINES %6 crosesT OMIT 1% 1C7570 MCPCORESO_ZGNDL 57 2 o
NMCPCORE AND GND BAL XWT563 T — ) -001UF VOLTAGE=0V (MCPCORESQ_TSN)
L7 R7568 T, égg INLiNe wptu=g-¢ mm = -
1§74 2 MCPCORESQ RSENZ@ N 2 4 prmw - R7575 1C7575
— OMIT 1/11%6W %%7 - 0K - %gPF
= MESEE 1/16W 2 28y
02 1 ME-LF 402
R7571 2402
1?0 (MCPCORESQ_TCQMP)
1/16W
i rid B
(MCPCORESO0_VW)
0C3517 91
c7580 00—
1 ﬁ’f X2 'R75786 VID<2:0>| MCP TARGET
1 ?%‘ 98K
5%
0% 581 Liiew 000 +1.05V
R757 7402-1 2402
YA 560PF 001 +1.00V _—
1 2 MCPCORESO_COMP |€2
AN 2HCECORESO_COMPICE - esersrrome) 010 +0.95V
011 +0.90Vv
100 +0.85V
101 +0.80V
110 +0.75V
111 +0.70V
SYNC MASTER=K10 MLB SYNC_DATE=T27107200 A
MCP CORE REGULATOR
(j Apple Inc 051-7898 | D
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=PP5V_S0_CPUVTTSO

CPUVTT POWER SUPPLY

7c1

PP5V_S0_CPUVTTSO_VSFILT

MIN_LINE_WIDTH=0.6 mm
MIN NECK_WIDTH=0.2 mm
VOLTAGE=5V

C7601 *

ssc1 [Ty =CRUVTTSO_EN

sons (QUT}—CBUVITSO_PGOOD

(=PPCPUVTT_SQ_REG)

CPUVTTSO_VFB

CPUVTTSO_TRIP

VSFILT V5DRV

CRITICAL
U7600

TESYALECG0T)

=PPVIN SO_CPUVTTSO

CRITICAL
C7630 '

POLY-TANT
CASED2E-SM

1 C7604

4.7UF
—T— 10%

, 6.3V
XSR-CERM
603

EN_PSV TON| CPUVTTSO_TON
PGOOD VBST] CPUVTTSO_VBST
vouT DRVH| CPUVTTSO_DRVH

MIN LINE WIDTH=0.
MIN_NECK_WIDTH=0.

LL

CPUVTTSO_LL

CPUVTTSO_DRVL

GATE_NODE=TRUE MIN_LINE WIDTH=0.
MIN_NECK_WIDT!

L7620
2.2UH-8.0A

1 (VY2 CRITICAL

=PPCPUVTT_SO0_REG

SWITCH_NODE=TRUE MIN_LINE_WIDTH
MIN_NECK_WIDTH

TRIP DRVL
GND THRM_PAD PGND
XW7600
s
1 5‘& 2

(GND)

GATE_NODE=TRUE MIN LINE WIDTH=
MIN_NECK_WIDTH=

1 C7665

C7660
3300F

20%
2.5

o]

TANT
CASE-B2-SM

- - - R
, ROUTING NOTE:

yPlace XW7600 between Pin 7 and Pin 15 of U7600.

GND_CPUVTTSO_SGND

MIN_LINE WIDTH=0.6 mm

VOLTAGE=0V

(CPUVTTSQ_VFR)

PCMBO65T-SM g
>
Q
<]
=
| g
xw7sesg:|‘H — o
s z 2
e}
3 5| °
]
I
)
=
o
Q
o
»x
g
~
CPUVTTSO_VSNS g
v
]R7670 NO STUFF =]
o}
AEAA c7670 1| @
% toopr ——
116w K i
N ey 2§
<Ra> [}
S
(=)
N
= 'R7671 °
20.0K
T
116w
o
, 03
<Rb>
= 0.75V * (1 + Ra / Rb)

CPUVTTSO_VOUT

(=PPCPUVTT_SQ_REG)

ws

VOUT = 1.062V
8A max output
F = 320 KHZ

XW7601

- = = = = = -
, ROUTING NOTE: '

1Place XW7601 by C7660. '

SYNC MASTER=RAYMOND
i suno —

—
SYNC qéTE=02 08/200

CPU VTT(1.05V) SUPPLY

Cfs Apple Inc.
[}
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. S S - J
»s_ =PP3V3_ S0_P1V8S0
| CRITICAL
VT CRITICAL
€7760 U7760 L7760
10uF —— TPS62202 10UH-0.55A-330MOHM
2% e s|pg SOT23-5 PCAAO31B-SM MAX CURRENT = 200MA
(3 csc1_=P1V8S0_EN 3lEN sws__piveso_sw 1 Y Y | 2 o —PP1V8 S0_REG,,
DToToTRUE
GND
Cc7762 1t
10uF
208
“ian 2
603
1.05v s0 PLL LDO
LDO_YES
R7743
e ~PP3V3_SO0_MCP_PLL_VLDO , 100 , PP3v3_S0_MCP_PLL_VLDO_BIAS
iy MO RS IR0 2 W
1/1 = ‘
Mlj_gvg VOLTAGE=3. 3V LDO_NO
C77401 R7745
F =PP1V05_S0_MCP_PLL UF_R 2 _—
LDO_YES 8% e
CERY 2 1 /6w
MF-LF
vout = 1.05V 402 =PP1V05_S0_MCP_PLL UF I
1 CRITICAL MAX CURRENT = 0.5A
- BIAS R7744
\»e =PP1V5_SO_MCP_PLL_VLDO o ourol_® PP1V05 SO0_MCP_PLL_UF_LDO 10 2
2 10 < > MIN LINE WIDTH=0.6 mm
e v R&3es ARRARS 2 R i
14 402
1 SON By
C771%% e 5 len r| 8 YT 1C7742 LDO_YES
LDO_YES (188 T~ S AF = 4/ UF
_YES 193 7 U7740 R7746 i
MCP 1.05V S5 (AUXC) SUPPLY £Y | Blvosso_1po_ss ; |, ol P1v0550 10O FB L - b
< >
0 %3272%% N GND THRML_PAD LD07YES B
° 0% MO sw
cerm 2 © o LTP_P1V05S0_LDO_PGOOD «+>#27S LDO_YES
CRITICAL 402 < BN -
11 C7750 R7747
5 =PP3V3 S5 P1V05S5 2020F 1
o] &y = =
305 =
= VOUT = 0.8V * (1 + RA / RB)
VlN CRITICAL
L7770
U739 25045 2sa
DFN IHLP1616BZ-SM pre—
seve [TF)—=BLVOS S5 EN 2lpy CRITICAL 48 1v05S5_SwW! [ Y Y L2 R =PP1V05_S5_REG e
<Ra>
s _P1VO5_S5_PGOOD 3 6 _1VO05S5_FB 1 = 1.
66 POR VFB Cc77761 R7780 Vout 1.05v
4Yskrp rs1|> 47%1;‘ o 255K CRITICAL MAX CURRENT = 0.8A
50v
G7ND THRQM PAD nglz’l 2 2 FREQ = 1.6MHZ
1
1 .
- — A
SYNC MASTER=RAYMOND SYNC DATE=01/23/200
— —
MISC POWER SUPPLIES
VOUT = 0.8V * (1 + RA / RB)
(j Apple Inc. 051-7898 | D
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3.3V 1.05V S5 ENABLE

R7802 Power Control Signals
100K
= 2 1 =
66c8 6683 7p1_=PP3V42 G3H PWRCTL e 'Zlff.efﬁffs EN L P3V3S5 EN L LD cons 3.3V_S0, 1.8V_SO ENABLE
5e =
Ay NO STUFEF state SMC_PM_G2_ENABLE PM_SLP_S4_L PM_SLP_S3_L MCPDDR, CPUVTT,MCPCORESO ENABLE
a0z 1.C7802 " - - 1.5V SO AND 1.05V SO ENABLE
0.068ur Run (50)
Q7800 i
ssuskisey | p 2 Sleep (53) 1 1 0
—— w0
60cs 4005 6C3 (53 Soft-0ff (55) 1 0 0
H = Battery Off (G3Hot) 0 0 0
o
1le™ s
asns
R7859
(em_ste_s3 1) K702
7008 40cs 3585 3287 2003 603 [TR)-EM SLE L 2 . M SLP_S3 L BU
— TS BASETROE
= 50
1ren
we-e 6788
R7879" .5 R7880 L ®7ss1 .l m7ss2 ,| R78s3 o r7ssa aan7
100K i i i i s
S3 ENABLE s ey ey ey ey 1160
116w < a0z 402 < 402 < Jmr
. 22K 33K 0K 3y 5k
R7813
66pe 6653 701 “PP3V42 G3H_PWRCTL 2 N5
o 7813
R ols Sina b s 53 g werr = epay = R — ewem p——
402 50D-VESM-HF MAKE_BASE=TRUE - MAKE_BASE=TRUE -
No_STUEF
1 P1vsso en — -riveso em
a1n2 4ocs 2003 63 [TYRUSHES4L c781 e = oD oo
2 MCPDDR_EN —— __=MCPDDR_EN
3 P e proe=raos oo <
1(G S —
2 cpuvrTso BN — _-cruvrrso ex
R7810 (pu_s4_sATE L) Pe_sase-rru = oD o=
100K L s
L McPcoRES0 BN - v
. = ) HICECORESO_EN
% = AKE. DASE~TRUE = oD o>
c7810 o sTUFF
L R7811 0.470F 1 Cc7880 | C7881 |' C7882 1 Cc7883 1c7884
5.1K I 0.470r 4
L2 0.470r
WYIN o) — o
M I i- . 2 6
e i o i
o o L o
s comion =
DDRREG_EN
No_sTuER
c7812
R7812 0.47UF
o
b VOLTAGE MONITOR
VW
M I l
e v
o o
s cnicren g606 s6co 701 =PP3IV42 GIH PWRCTL
PavisiEN .
e s 100l
a3 ZRR3V3 S5 PURCTL
c7840 !
1,
0-tar R7840
2 100K
40z 1/16W
5 L pie
= 2
VDD
S5lseNsE  [J7 84 ( RESET+pl RSMRST PWRGD 4008
TPS3808G33DBVRG4
3.3V 1.05V AND 1.5V SO RAILS MONITOR CIRCUIT =pp5V_s0_vhon cr aler s0123-6 MR* |3 P1V05 §5 PGOOD _ 6sns
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—
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=PP3V3 S3 FET

=PP3V3 SO FET

=PPSV S0 FET

3.3V S3 FET
CRITICAL
Q7910
R — '
[E— :
R7912" 7911 ,
1032 0.033UF ——
E " c7910
R7910 0.01UF
7K
e , . ravass g e
A il
Q7903 ey
e |2
ke
1
1|G ;‘ S
ono[y—cewsssen |
3.3V SO FET
CRITICAL
Q7930
3_=PP3V3 S5 P3V3SOFET :
1 = ”’l_”—l‘:’ ~
RN E
: Cc7931 -
R7?030§ % 0.033U0F —— i/
Ky - €7930
RZ%? 0 0.01UF
pavsso v p ) ravaso s e
. il
Q7905 w
Mt
K
—
"
1lc” sty
oo (IMy—eavasoen |
5.0V SO FET
CRITICAL
Q7940
TPCP8102 376S0778
23V1K-SM
w j w a
c7941 - J%_J- 1
R7982 % 0.033UF —— T
Er E c7940
RZ?K‘L 0 0.01UF
pveso mn pavoso JE

Q7945

SSM3K15:

sec1 (I 5VS0 EN

=
=

FV

H

>
G sf3

3.3V S3 FET

MOSFET FDC638P
CHANNEL P-TYPE

RDS (ON) 48 mOhm @4.5V
LOADING 0.182 A (EDP)

3.3V SO0 FET

MOSFET FDC606P
CHANNEL P-TYPE

RDS (ON) 26 MOHM @4.5V
LOADING 1.431 A (EDP)

5.0V SO FET

MOSFET TPCP8102
CHANNEL P-TYPE

RDS (ON) 13.5 MOHM @4.5V
LOADING 1.7 A (EDP)

7

1.5V SO0 FET

(1.5V S0 FET FOR DDR3 MEM, MCP79 AND CPU)

703_=PP1V5_S3 PI1V5SOFET

° CRITICAL
Q7901
D ROME
F—— oen
C7902 el nd &
0.1UF —— — o
208 —— 4 g
oy,
e KeLviy 6 P1V5_S0_KELVIN I (10
;_=PP5V_S3 MCPDDRFET R71091?1 8 %
IAAA.2__ MCPDDR_SS ° & 2
Q @
Lo AN ERE H
R7903" ot Q7971 | R P1V5_SO_SENSE D>
100K SSM6N15FEAPE
5 sorse3 =PP1V5_ SO_FET 7c8
116w
Foor
02,
R7971 2(6 7 s
47K ' 1.5V SO FET
MCPDDR_EN_L 1 2
I\/5\‘/\I — MOSFET Rome SenseFET
1/16W -
ey
Q7971 Dl 402 CHANNEL N-TYPE
L_MCPDDR EN L RC |
SSM6N15FEAPE '— MCPDDR_EN_I_R
sorses | KA RDS (ON) 6.3 mOHM @4.5V VGS
l— LOADING S5A (EDP)
&
s[e ™ st
ssc1 (T CPDDR_EN
MCP79 DDR PAD LEAKAGE IS HIGH ENOUGH THAT
NVIDIA RECOMMENDS UNPOWERING DURING SLEEP.
IN ORDER TO SUPPORT UNPOWERING RAIL, HARDWARE
MUST GUARANTEE MEM_CKE SIGNALS ARE LOW
BEFORE RAIL IS TURNED OFF, AND REMAINS LOW
UNTIL AFTER RAIL TURNS BACK ON OR DIMMS
WILL EXIT SELF-REFRESH PREMATURELY.
MEM_VTT_EN OUTPUT FROM MCP79 USED TO ENABLE CLAMP
ON VTT RAIL, WHICH PULLS ALL CKE SIGNALS
LOW THROUGH VTT TERMINATION RESISTORS.
R7975
10
7c7_=PEVIT SO VTTCLAMP 2 ANANL—VITCLAMP L 90mA max load @ 0.9V
s 81mW max power
1/ how
"ol
703_=PP5V_S3_VTTCLAMP CKT FROM T18
Q7975 | 2L
1 SSM6N15FEAPE
R719070g soses | KH)
s =
116w
"
ey
02, 2[6 7 ST
& _vrrcLamp_EN L
07975 |£3 NO STUFF
3
SSM6N15FEAPE C7976
soTs63 0.
o
s[c ™ s — ——
4 SYNC MASTER=YUAN .MA SYNC DATE=12/11/200
o —— — —
e POWER FETS
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CHECK IF LVDS_IG PANEL_PWR GLITCHES ON POWER UP LCD CONNECTOR
\ne LVDS_IG_BANEL_PWR
LVDS CONNECTOR:518S0650
T
1§KQ 014 CRITICAL
5 J9000
e 20474-030E-11
2402 3F]—RT—SM
CRITICAL 9015 |* €9010|: 32(5
= 2 Och O N
= N N ~—
2X2 L9004 xR XIB 1
Low MFETTE FERR-120-OHM-1.5A 402 402 ] g
,=PP3V3_S5_LCD 2lyIN_1  vour_ 1|4 PP3V3 LCDVDD SW 1YY Y Lz 7| PP3V3 LCDVDD SW _F M}% ElDS
VOLTAGE=3.3V 0402-LF i CRITICAL MIN_N®CK_WIDTH=0.20 VOLTAGE=3.3WIN_LINE_WIDTH=0.30 p
[_3 N2 vour_2s MIN LINE WIDTH=0.30 MM 120-OHM-0 . 3A-EMT 5 BRL Senc 1o
MIN_NECK_WIDTH=0.20 MM 7 o]
THRM — — 1 2 PP3V3 S0 LCD_F 5
1C9009 oD Bl 1C9011 1C9012 m MIN_LINE WIDTH=O fBSEfM VgLTAthaTsv = . o C
o 7 L ouF - —L 10uF = TIRFER S 2B VS 6 i o
— 93 1UF T, 18% T, 8%v 17> ¢c; _LVDS_IG_A_DATA_N<O0> _o £
g -
2 x8% 2 %38 2 ¥3% s =PP3V3_gQ0_LCD (LVDS DDC POWER) 75 o LVUDS_IG_A_DATA_P<0> _o 9
i 4 3 —$ = 85l - —r0
o
1- 11§
L R9009 1753 67 _LVDS_IG_A_DATA N<1> _o 5
1}()909(08 § 100K 1505 1705 er. LVDS_IG_A_DATA_P<1> ; 2
1/16W 13| o)
16w Rt 755 1735 ocr LVDS_IG_A_DATA_N<2> o i
= 2402 7303 1709 6c7 LVDS_IG_A_DATA P<2> g EEDS
153 scr_LVDS_IG_DDC_CLK CRITICAL T
172 sc7_LVDS_IG_DDC_DATA L90§0 2583 7 LVDS_IG_A_CLK_F_N - 16| LYDS I/F
*Re201 o0 0> s LVDS_IG_A_CLK F_P - EDY
N 19) _—
7583 1783 _LVDS IG A CLK N 4 YV Y Lt 2 °
- NC o
21
o
sams 1o LWDS Ic A crxk P 3 (Y Y Y L2 ier ser oes_PPVOUT_S0_LCDBKLT [ EE I
23
NC o
7181 6c7_LED_RETURN_1 24 5| LED BKLT I/H
1 sc7_LED_RETURN_2 o2
1 s _LED_RETURN_3 Y
7101 os7_LED_RETURN_4 Y
2181 es7_LED_RETURN_5 29
1 7 _LED_RETURN_6 o0
NC o
33_
 — B
—
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DP_AUX CH _C N

@ 70C8 75B3
R9300 G390
DP_IG DDC_DATA L3 2 [ =DP_AUX_CH_SW_N
11
5%
L
Display Port Interoperability spec says that sources 402 DP AUX CH C P
or sinks which do both DP and DVI must depend on the — el —_ LED 7008 7583
external adapter for pull ups on DDC lines (since DP
AUX CH has 100K pull up/down on the MLB)..
R9301 P35
o DP_IG_DDC_CLK L33 [\ s DP_AUX_CH_SW_P
= Y 1L
Agea 16v
X5R
402
31 09300 Q9300 |2
_4 SSM6N15FEAPE SSM6N15FEAPE Fﬂ
-‘>| S0T563 S0T563 k"
— 4
.,. "
71s  G|s 2[c 7 s

DP_IG AUX_CH_P

75B3 1755®
DP_IG_AUX CH N
75B3 1755® — — — —
=PP5V_S0_DP_AUX_MUX
'R9302
§ 100K
R9306" 1716w
1% 5402
it s
402
: DDC_CA DET LS5V L
09301
3lp SSM3K15FV
*— | sop-vesu-mr
S
._|
Al X3l
DP_CA DET =
7088 m e e o

DP_IG_CA_DET

Ut 1756

1786,

1786,

1786,

1786,

1786,

1786,

1786,

1783,

1783,

=MCP_HDMI TXC P — DP ML P<3> 0cs 7503
=MCP_HDMI TXC N — DP ML N<3> R oce 75c3
=MCP_HDMI_TXD_P<0> DP_MI, P<2> HAKE BASETIROE et 7scs
=MCP_HDMI_TXD_N<0> — Dp_MI_Nn<2> HAKE BASETTRUE, he1 753
=MCP_HDMI TXD P<1> DP_MI P<1> K SRR et 7sc3
=MCP_HDMI_TXD_N<1> DP_ML N<1> MAKE BASETIRUE e 7scs
=MCP_HDMI TXD P<2> DP_ML_P<0> HAKE BASETIRUE et 7scs
=MCP_HDMI_TXD_N<2> DP_ML_N<0> MAKE BASETTRUE 1 7503
=MCP_HDMI_HPD DP_HPD VAKE_BASE-TRUE

=MCP_HDMI DDC_CLK DP_IG DDC_CLK R P oca

=MCP_HDMI DDC_DATA DP TG DDC_DATA T soca

MAKE_BASE=TRUE

—
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Port Power Switch
DP_ESD DP_ESD
CRITICAL CRITICAL CRITICAL D
D9410 D9410
U9480 L9400 RCLAMP0524P RCLAMP0524P
TPS2051B FERR-120-OHM-3A SLP2510P8 SLP2510P8
SOT23
;_=PP3V3 S5_DP_PORT PgR 5 |In ou 1 PP3V3 SO _DPILIM o~ ' Y L2 pp3v3_so pppwr
VIN LINE WIDTR=0.38 M
MIN - 0603 MIN_NECK_WIDTH=0.20 MM
6605 40cs 3sas 3287 2003 6c3 [TI) PM_SLP_S3 L 4 len ocHp3 TP_DPPWR OC L  vOLTAGE=3.3V 1 C9400 VOLTAGE=3. 3V 10 104 210 op
D 4.7UF NC NC|7 £ NC|[10
2 203
Goav d
2 Yinecemu =
CRITICAL =
C9480 * 1 Co481
22ur —— —L 3 7ur 9485 1 1C9486
208 —— —T— 20% 220F ——  —— 22UF = =
6.3 6.3v 20% 20%
XSR-CERM-1 2 2 X5R-CERM 6.3V 6.3V rem—
603 102 XSR-CERN-1 2 2 X5R-CERM-1
603 603
- R9420"
100K
st
/16w
e
02,
CRITICAL
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DSPLYPRT-M97-1
FRT_THSM FL9400
12-OHM-100MA
TCM1210-4SM C
BOT ROW TOP ROW 2583 DP_MI. CONN P<0> 1 TR e ML C p<os  C9410 L1z oo p<o
<0> <0>
| TR sweme | 2583 DP_ML_CONN_N<0> LAAAS 2803 0.1ar | [T0v tev w0 <
O HOT_PLUG_DETECT  GND O | — -1u
EL9403 4 N 3 FL9401 2 Y Y Y \L3 75c3DP_ ML _C N<0> C9411 1|2 pp ML N<O> com1 7503
OHM-100MA O CONFIG ML_LANEOP O 12-0HM-100MA | v —t6v sor 402 <M
9414 | o T $1-0 conFIG2 ML_LANEON O—-> | TOML2L0-asm 9413.1“* o
DP_ML_P<3> C 1 2 DP_ML P<3> I} A A 8 - 7 A A S 1 3DP_ML_C P<1> C 1 2 DP_ML_P<1> am
e 0.1uF | [T0% T8V ¥R 402 — DP_ML_CONN P<3> ol Op 3 aND O Dp_M; N P<1> 0.1uF || 10V T6V ¥R 402 o
(s - 7503 QML_LANE3P  yy, 1ANE1P O——L282 :H_— P FL9402 | )
2 - 2
753 o901 [Ty DB_ML N<3> c9415 1 H :olscsl?gv MLXSRC N4<°32> 3 YY) 7ss3]  DP ML CONN N<3> 12] OML LANESN  wr ranelNOL-LL DP_M N<1> 3 T2 oRM_100mA 75c3DP_ML C N<1> C9413 1 I I ioe ?:v MI;5§<14>02 Ve LR
14 - 1 1210-4
0.1uF oGND onp o3 | TOMizlo-asM 0.1ur
7583 69¢s CETY DP_AUX _CH C_P 16 O AUX_CHP ML LANE2P O 15 53 DP_MI, CONN_P<2> W 3DP_ML_C_P<2> C9416 1 I I 20 DE ML, 1:<24>02 Iy soe 7o
¢ = Tov 167 ¥5R
1 1
1 oAUX_CHN ML_LANE2N O: z 0.1uF
7503 6904 CETY)—DP_AUX CH C N 20| opp pur RETURN O—22 553 DP_MIL,_CONN_N<2> 2 (Y'Y L 95c3DP_ ML C N<2> C9417 1 I I im DE_ MI;(SEQ;02 Vo LRC
0.1uF
7088 705 _=PP3V3 SO_DPCONN DP_ESD
CRITICAL SHIELD PINS J
R9443’ R9442} D9411 22| 21
100K ) RCLAMP0524P 514-0637
5% 100k R9421 SLP2510P8
116w st
frisees /16w 100K
02, e 51
02, 116w
6957 (oUM—DE_CA DET “i;;l 210 101
6 L dnc nclio | DP_ESD
€L CRITICAL
2N7002%?J—4X4—g = g D2_ESD
sor-363 9 CRITICAL D9401124
RCLAMP0524P
D9400 sLP2510P8
! RCLAMP0504F
5c70-6-1
09440 /54 = B
2N7002DW-X-G ( gy = 10 10f4
z Mt le
sor-3es Ve DP_CA DET 0 o NC Nel7
b
DP to DVI/HDMI For-oH d
4
R9422'| cable Adapter D 8
. . 1M & (cA) has 100k
09440 must have Drain to Gate leakage of <500nA and Gate tp Source resistance of >5MOhm st
17160 pull-up to DP_PWR. _D"Iﬁ 4
i
02, N
7008 7cs_=PP3V3_SO_DPCONN
.
R9445’
10K R9444’
s 10K
116w B
Forr 116w
02, ey
DP_HRD 4022
.
R9446" MCP79 requires pull 09441 /5]
100K down HPD input with,y,qq 00 y g B
o 100K if DP_HPD is used.  sor-363 £ le/: e sen
v
02, . R
Q9441 /0
= 2N7002DW-X-G 'BI
sor-363
syls/: opmepQ o SYNC MASTER=AMASON A
DP Source must pull .
‘ R9423" must pu DisplayPort Connector
Loox down HPD input with
5% greater than or equal 051-7898 D
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4

3

6883

6883

6883

6883

6883

6883

SYNC DATE=12/05/200

LCD BACKLIGHT DRIVER

*L9701, D9701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.
*PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSSIBLE.
BKLT _VLDO_EN_TI, * LVDS_IG_BKL_PWM SHOULD BE AWAY FROM BOOST CIRCUIT
NO TUFFE
Q9701
NTUD3127CXXG
S0T-96
P N-CHANNEL
NO STUFF
] R9701
0
- G 2 BKLT_EN_R 1 /\/\/\/2 BKLT_EN 7186
¥ o / su
1/76n
1 MF-LF
102
3
NO STUFF
= R9735
ol S s , ook
5] / W l
1/16m
4 ME-LE =PP5V_S0_BKL 5
P-CHANNEL 02
oo T
tacessy NO STUFF
1.
R9702
)
st
116w
oy
2402 CRITICAL
CRITICAL
BKLT_PROD 221! 9 720 1
R9700 UH-2.5A Sopl123
2205 717 _PPBUS_S0_LCDBKLT_PWR AN PPVIN BKL 1 Y PPBUS_S0_LCDEKLT_PWR_SW 1 >' 2 PPVOUT_SO_LCDBKLT s ecs ess2
- IR i v wiomieo a7s i  THLP2525CZ-SM K Tm-o. 375 0x
5 Cc9712 1C9713 VOLTAGE=6V VOLTAGE=50V RB160M—-40
1/161 10UF 0.1UF SWITCH_NODE=TRUE 1 1
s : C9796
402 257 25v R9703 2 F
2 ¥sr 2 xsR 0
805 102 g ° N
BKL_SWGND 7155 7102 ]
402 BKL_SWGND 7155 71c5
Lo
BKL_VLDO g
g
785=PP3V3 S0 _BKL_VDDIO IZ
o
ol
ol
R9716 g
100K
5\% S Q| criTICAn
/16w
MF-LF DIO VLDO VIN
02
LLP
NO STUFF x
R9714 %
6| 24
1001‘( NCPALSO Py W) R9717
116w 5 > 21
fraed IF_SEL=1 FOR SMBUS st FB 1’\/€/\/2 LED_RETURN_1
402 . ] w 6C7
IF_SEL=0 FOR I2C =0.5 mm
~ 29apr A ouri/i2  BKL ISEN) 5+ " BKLT_PROD NN NECK WIDTH=0. 20 mm
L MIN_LINE WIDTH=0.5 1/16W -
0120 ma ey
= BKL IF SEL - 31F sEL our2|13 _ BRL ISEN2 HINNECK_WIDTHZ0-20 402
43m6_=12C BKL 1 _SCL R9753 0 2 BKL_SCL 10scrk our3|14 _ BKL_ISEN3
NN 7w o OMIT R9718
4386_=12C_BKL 1 SDA R9757 0 2 BKL_SDA 1Y our4|16  BKL_ISEN4 1 2 LED _RETURN_2
NN 7w o T s A%Y% T T oD -
LUDS IG BKL PWM RC f - ours|17 BRL ISENS MIN NECK WIDTH=0.20 mm 124, BKLT_PROD MIN NECK WIDTH=0.20 mm
oz
TP_BKL_FAULT NFavLT ours|18  BKL ISEN6
R9731 R9719
7263 717 _PPBUS_SO_LCDBKLT PWR A ‘ ‘ 710 BKLT_EN Hen our7i1% Ne AN 2 LED_RETURN_3
301K T W0 s T oD -7
% - MIN NECK WIDTH=0.20 mm L jL, BKLT_PROD MIN NECK WIDTH=0.20 mm
116w
g ey
ue-te 1 c9723 o R9715 amn w0z
0.1UF 100K THRM
;g‘&, by BKL_SWGND HIGH CURRENT 5 E % PAD R9720
1/1
2 ier aplew NEED 2 VIAS “Terar & IARAN 2 LED_RETURN_4 oD
a0z - 2 HIN LINE WIDTA=0.5 mm HIN LINE WIDTA=0.5 mm
0120 ma su 20120 mm
O STUFF XW9700 MIN NECK WIDTH-0.20 ;. BRLT_PROD MIN NECK WIDTH-0.20
S ey
= = 582 48| Brr_swenp o
R9721
R9704 PLACEMENT NOTE=SW9700 PLACE NEAR C9712 9713 1 0 2 LED RETURN 5
oD o7
0 = o
7287 1736 [Ty LVDS_IG_BKL_PWM 1 2 . TN NECK WIDTH-0.20 mn ;. BRLT_PROD TN NECK WIDTH-0.20 mn
51 iy
1/76n NO STUFF 102
ey
o 1 c9704 XW9710 R9722
sM
33PF
R9704 SHOULD BE 47K IF RC FILTER IS USED 2:‘, BKL SGND 1 2 N 0 2 LED RETURN 6 .
2 loam HIN _LINE WIDTR=0.5 mm HIN _LINE WIDTR=0.5 mm oD
Son MIN NECK WIDTH=0.20 mm L jL, BKLT_PROD MIN NECK WIDTH=0.20 mm
iy
= = 102
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
10350198 6 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,SM | &9717,R9718,R9719,89720,R9721 ,R9722 BKLT_ENG 35352670 1 IC,LP8543,WHT LED BKLT CTRLR,QFN24,PROD U9701 CRITICAL
11650005 1 RES,1/16W,0.1 OHM,1%,0402,5M #9700 BKLT_ENG Apple Inc.
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PPBUS SO LCDBKLT FET

CRITICAL
Q9806
FDC638APZ_SBMS001
SSOT6-HF
F9800 3
2aup-32v
1 I =PPBUS_S0_LCDBKLT : 2 PPBUS_SO_LCDBKLT FUSED =
S LG WIOT-0-4
: T i %
oxoae VoLTAGE T 6 R9808 © cos02
301k I s —
frie 2
2% 402
EPBUS SO LCDRGLT EN DIV

7287 1786 [TN)—LUDS IC BKL ON

Q9807

SSM6N15FEAPE
st

24c1 [Ty BKLT PLT RST L

SSM6N15FEAPE
soTs63

LVDS_IG BKL ON

MCP HAS INTERNAL 10K PULL-UP FOR

LVDS_IG BKL_PWM

1786 7208

1786 717

THESE SIGNALS

MOSFET FDC638APZ
CHANNEL P-TYPE

RDS (ON) 43 mOhm @4.5V
LOADING

0.4 A (EDP)

PPBUS SO LCDBKLT PWR

LU 7107 7107

—
SYNC MASTER=YITE SYNC_DATE=06/30/200
[P

LCD Backlight Support
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FSB (Front-Side Bus) Constraints

PHYSICAL_RULE_SET LavER ALLOW ROUTE | ryryum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
Fsp_sos . o_om_sz -50_omn_sz s0_onm_se -50_omn_sz
FsB_DSTB_508 . =s0_omm_se -50_omn_sz -50_omn_s& -50_omn_sz :1_prrFRAIR -1:1_prrreatn
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT

FSB_DATA * =2x_DIELECTRIC 2 FSB_DATA TOP, BOTTOM =4x_DIELECTRIC 2
FSB_DSTB * =3x_DIELECTRIC 2 FSB_DSTB TOP, BOTTOM =5x_DIELECTRIC 2
FSB_ADDR * =STANDARD 2 FSB_ADDR TOP, BOTTOM =3x_DIELECTRIC 2

FSB_ADSTB

=2x_DIELECTRIC

FSB_ADSTB

TOP, BOTTOM

=4x_DIELECTRIC

FSB_1X

=STANDARD

FSB_1X

TOP, BOTTOM

=3x_DIELECTRIC

All 4x/2x/1x FSB signals with impedance requirements are 50-ohm single-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# complementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps.
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s.

DSTB# complementary pairs are spaced normally and are NOT routed as differential pairs.

FSB 2X signals / groups shown in signal table on right.

Signals within each 2x group should be matched within 20 ps. ADTSB#s should be matched +/- 300 ps.

Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#.

FSB 1X signals shown in signal table on right.

Signals within each 1x group should be matched to CPU clock, +0/-1000 mils.

Design Guide recommends each strobe/signal group is routed on the same layer.

Intel Design Guide recommends FSB signals be routed only on internal layers.

NOTE: Intel Design Guide allows closer spacing if signal lengths can be shortened.

SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2

SOURCE: Santa Rosa Platform DG, Rev 1.5 (#22294), Sections 4.2 & 4.3

CPU Signal Constraints

PHYSTCAT,_RULE_SET LAYER ALLOW ROUTE | yryryum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
cru_sos . -50_om_sz -50_om sz -50_om_sz —s0_om_sE
cpu_27p4s . —2774_omm_se —27p4_omy_sE —27p4_omy_sE —27p4_omy_sE 7w 7w

NOTE: 7 mil gap is

for vCCsSense pair,

which Intel says to r

oute with 7 mil spacing without specifying a target impedance.

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

cPU_ITP

=2:1_SPACING

CPU_VCCSENSE

25 MIL

Most CPU signals with impedance requirements are 55-ohm single-ended.
Some signals require 27.4-ohm single-ended impedance.

SOURCE: MCP79 Interface DG (DG-03328-001_v01),
SOURCE: Santa Rosa Platform DG, Rev 0.9 (#20517),

Section 2.2

Sections

MCP FSB COMP Signal Constraints

4.4 & 5.8.2.4

CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC 2
CPU_8MIL * 8 MIL 2

CPU_comMP * 25 MIL 2

CPU_GTLREF * 25 MIL ? SR DG recommends at least 25 mils, >50 mils preferred

PHYSTCAL_RULE_SET LavER ALLOW ROUTE | y1y1uum LING WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
nee_s505 . -50_onu_sE -50_onn_sE -50_onu_sE -50_onn_sE
SPACTNG_RULE_SET LavER LINE_TO-LINE SPACING | WETGHT
MCP_FSB_coMP . 5 MIL B
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2.4
FSB Clock Constraints
PHYSTCAL_RULE_SET LavER ALLOW ROUTE | y1y1uum LING WIDTH | MININUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
Crx_rss_100p . -100_oms prrr —100_omm_prrr —100_omy_prEr —100_omy_prEr ~100_omm_prrE ~100_omm_prrF
SPACTNG_RULE_SET LavER LINE_TO-LINE SPACING | WETGHT SPACTNG_RULE_SET LavER LINE_TO-LINE SPACING | WEIGHT
crx_rs . —3x_DTELECTRIC B crx_rs 0P, BoTTOM —ax_pTELECTRIC B

SOURCE: MCP79 Interface DG

(DG-03328-001_v01), Section 2.2.5

FSB 2X
Signals

FSB 4X Signal Groups

FSB 1X Signals

CPU / FSB Net Properties
e

suECTRICAL consTRATNT_sET — JE—

[ —=seoama craueo FSB_50 ESR_pAT FSB D L<15..0>
[ —=seoata Graueo ESB 50 ESB_paT FSB DINV_L<0>
[CO——=sanstao ESB_DSTR_50; ESB_DSTR FSB_DSTB_L_P<0>
D —=senstao ESB_DSTR 50 EsB_psTR FSB DSTB L N<0>
[CO—=esanama_craue ESB_50 Fsn_pam FSB_D_L<31..16>
[ —=seoara _craue: FSB_50 ESR_pAT FSB_DINV_L<1>
[ —=sensray ESB_DSTR 50 EsB_psTR FSB DSTB L P<1>
[CO—=sensray ESB_DSTR 50 Esp_psT FSB DSTB L N<1>
[ —=seoara croue: FSB_50 ESR_DAT FSB D L<47..32>
[CD——=sa_nata_craue. FSB_50 ESR_DAT FSB_DINV_L<2>
[ S ESB_DSTR_50; ESB_DSTR FSB_DSTB_L_P<2>
D —=seosma ESB_DSTR 50 EsB_psTR FSB DSTB L N<2>
[ ——=sa_nata_crane FSB_50 ESR_DAT FSB_D_L<63..48>
D —=seoara craue FSB_50 ESR_DAT FSB_DINV_L<3>
O —=seosma ESB_DSTR 50 EsB_psTR FSB DSTB L P<3>
[ S ESB_DSTR 50 Esp_psT FSB DSTB L N<3>
[ —=seanne Graueo FSB_50 ESE_ADDR FSB A L<16..3>
[CO—=sa_anme_crauzo FSB_50 ESB_ADDR FSB_REQ_L<4..0>
[ —=saanstao FSB_50 FSR_ADSTR FSB_ADSTB_L<0>
[CO—=sa_anne_crauel ESB 50 ESB_ADDR FSB_A_L<35..17>
D ESB_ADSTR] ESB_50 ESB_ADSTR FSB_ADSTB_L<1>
CO—=san FSB_50 ESB_1 FSB_ADS_L

[ S ESB_50 ESB_1 FSB_BREQO_L
O —=sease v FSB_50 ESB_1 FSB_BREQ1 L

[ FSB_50 ESB_1 FSB_BNR L

D ESB_1 ESBE_50; FSB_1 FSB_BPRI L,
O —=san FSB_50 ESB_1 FSB_DBSY L

D ESB 1 ESB_50 ESB 1 FSB_DEFER_L
D ESB 1 ESB_50 ESB 1 FSB_DRDY L

[ FSB_50 ESB_1 FSB_HIT L

D ESB_1 ESB_50 ESB 1 FSB_HITM L
O—esan FSB_50 ESB_1 FSB_LOCK L

[ —=seceurs & FSB_50 ESB_1 FSB_CPURST L

[ FSB_50 ESB_1 FSB RS L<2..0>
D ESB_1 ESBE_50; FSB_1 FSB_TRDY L,
i cRU_s0 PU_2GTL CPU_A20M_L
[CO—ceuaszr cpy_s0 PU_AGTL CPU_BSEL<2..0>
O —<euwmme L cpu_so PU_AMIL CPU FERR L
[CO—cewasnc cRU_s0 PU_AGTL CPU_IGNNE L
CO—ceunuz s cpy_s0 PU_AGTL CPU_INIT L
CO—<eussmc s cRU_s0 PU_2GTL CPU_INTR
CO—ceuasnc s cRU_s0 PU_AGTL CPU_NMI

[ —<eueraciar cpy_s0 PU_AGTL CPU_PROCHOT L
CO—ceurman cpu_so PU_AGTL CPU_PWRGD
CO—ceuasnc cRU_s0 PU_2GTL CPU_SMI_L

D —cewasnc cpu_so PU_AGTL CPU_STPCLK L
O —=umumumare 1 cpy_s0 PU_SMIL PM_THRMTRIP L
O —=seceuste & cpy_s0 PU_AGTL FSB_CPUSLP_L
[CO—ceurzausa cpy_s0 PU_AGTL CPU_DPSLP_L
[ —<euneasre & cpy_s0 PU_AGTL CPU_DPRSTP_L
O —<ewasnc cpu_so PU_AGTL FSB DPWR L

O —uce ceu coup MCP_50. MCP_FSB_COMP MCP_BCLK_VML_COMP_VDD
Do ceu caue uep_so uce_rsn_cowe MCP_BCLK_VML_COMP_GND
D MCP_CPU_COMP MCP_50 MCP_FSB_COMP. MCP_CPU_COMP_VCC
CO—ce ceu_cawe uep_so uce_rsn_cowe MCP_CPU_COMP_GND
[CO—=esecix cen 1X_FSn_100n CLK FSh FSB_CLK_CPU P
[O—=secix cen 1X_FSn_100n CLK Fsh FSB_CLK_CPU N
O —ssecix e LX_FSR_100D CIx Fsp FSB CLK ITP P
[CO—=sacuc e LX_FSR_100D CIx Fsp FSB CLK ITP N
[CO—=sacucuce LK_FSR_100D CLK_FSB FSB_CLK_MCP_P
CO—=secuxuce 1X_FSn_100n CLK FSh FSB_CLK_MCP N
D —ceuwtmme L cpy_s0 CPU_IERR L

D PM_DPRSLPVR. CRI_50; PU_AGTL PM_DPRSLPVR
D (See abave) CRI_50; PU_AGTL IMVP_DPRSLPVR
[CO—<ceucraze cRU_s0 BU_GTLREF CPU_GTLREF

[ S ceu_so, PU_coup CPU_COMP<3>
CO—ceucae ceu_27pa; PU_coup CPU_COMP<2>
CO—<eucowe ceu_so, PU_coup CPU_COMP<1>
[ CRU_27p4: BU_comp CPU_COMP<0>
CO—xoemor cpu_so cpu_tvp XDP_TDI
CO—xeemmo cpu_so cpu_tvp XDP_TDO

[ S cpu_so cpu_tvp XDP_TMS

O —xee ok cpu_so cpu_tvp XDP_TCK
CO—xee_mszs cpy_s0 ceu_tTR XDP_TRST L

[ S cpy_s0 ceu_tTR XDP_BPM_L<4..0>
O —xoeam cpy_s0 ceu_tTR XDP_BPM_L<5>
[ —(ESB_CPURST L) cPu 50 CPU_TTR XDP_CPURST I,
[ cRU_s0 BU_AMTL CPU_VID<6..0>
[ cpy_s0 PU_SMIL IMVP6_VID<6..0>
[CO—ceuvccsmnse CRU_27P4: BU_VCCSENSE CPU_VCCSENSE P
[CO—<ceuvcosmuse CRU_27p4: PU_YCCSENSE CPU_VCCSENSE_N
O (CRIL_VCCSENSE) ceu_27pa; PU_veCSENSE IMVP6 VSEN P
D (CPU_VCCSENSE) CPU_27p4. Pll_VCCSENSE IMVP6_VSEN N

sca 1303

9ca 1306

9ca 1306

9ca 1306

984 9C4 133 1303

984 1306

984 1306

984 1306

9c2 1383 13c3

9c2 1306

9c2 1306

9c2 1306

982 9c2 1383

982 1306

982 1306

982 1306

9D8 13C6 1306

908 1386

9D8 1386

9cs 9p8 13c6

9cs 1386

906 1386

906 1386

9D6 1386

9D6 1383

906 1386

9D6 1383

906 1386

906 1386

906 1386

906 1386

9D6 12c2 13A3

906 1326

906 1386

9cs 133

882 984

9cs 1387

9cs 133

9D6 1323

9cs 133

988 1323

9C5 1386 4104 62C8

982 1207 13A3

988 1323

9cs 133

9c6 1387 414

982 1323

982 1323

982 1383 6207

982 1323

1386

1386

1386

1386

986 1383

986 1383

1203 1383

1203 1383

1384

1384

906

2007 6208

6207

984 2581

986 9C6 1283

986 9C6 1283

986 9C6 1283

9n6 9C6 1286

9n6 9c6 1283

9c6 126

9cs 1206

1204

1086 627

1085 6225

1085 6225

SYNC MASTER=T18 ML1-3

SYNC D&TE_Ol 04/200

CPU/FSB Constraints
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4

Memory Bus Constraints

Memory Net Properties

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | Iy1uum LING WIDTH | MININUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
wEM_20s . —~a0_omi_s& —~a0_omi_s& —~a0_omi_s& —~a0_omi_s&
ua_s0s_vDD . 40_onm_sz o_ony_s5 —~a0_omi_s& —~a0_omi_s&
wm_700 . - ~70_omm_pIFF ~70_omm_pIFF ~70_omm_pIFF ~70_omm_pIrF ~70_omm_pIrF
waM_70D_vDD . - o_oky_prrF o_oky_pIrF ~70_om_pIFF o_omu_pIrF ~70_omu_pIrF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
— . 11_seacInG :
MEM_CTREZCTRL . 11_seacInG :
[EEp—— . ~2.5:1_spAcTNG :
Ma_cp2CHD . ~1.5:1_spacTNG :
[EpE— . 11_seacInG :
MEM_DATAZDATA . ~1.5:1_spacTNG :
[Ep— . :
MEM_DQS2MEM * ?
nEM_20mHER . 25wz :

Memory Bus Spacing Group Assignments

NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET
MEM_CLK MEM_CLK . MEM_CLK2MEM MEM_CHD MEM_CLK . MEM_CHp2MEM
MEM_CLK MEM_CTRL . MEM_CLK2MEM MEM_cHD MEN_CTRL . [EEp—
MEM_CLK MEM_cHD . MEM_CLK2MEM MEM_cHD wEM_cHD . MEM_cHp2CHD
MEM_CLK MEN_pATA . MEM_CLK2MEM MEM_CHD MEM_pATA . MEM_cHp2MEM
MEM_CLK MEM_DQS * MEM_CLK2MEM MEM_CMD MEM_DQS * MEM_CMD2MEM

NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET
—y— MEM_CLK . MEM_CTRL2MEM MEM_pATA MEM_CLK . MEM_DATAZEM
MEM_CTRL MEM_CTRL . MEM_CTRL2CTRL, MEM_pATA MEN_CTRL . MEM_DATAZEM
MEM_CTRL wEM_cHD . MEM_CTRL2MEM MEM_pATA MEM_cHD . MEM_DATAZEM
MEM_CTRL MEN_pATA . MEM_CTRL2MEM MEM_pATA MEM_pATA . WEN_DATAZDATA
MEM_CTRL MEM_DOS . MEM_CTRL2MEM WEM_DATA wen_pas . MEM_DATAZEM

NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET
wEM_p0S R . [PE— g . . wEm_20mHER
wen_pas MEM_CTRL . MEM_DOS2MEM MEM_CTRL . . wEM_20mHER
wen_pas MEM_CHD . MEM_DOS2MEM MEM_CHD . . wEM_20mHER
MEM_DOS MEN_pATA . MEM_DOS2MEM WEM_DATA . . wEM_20mHER
wEM_p0S MEM_DOS . [E— MEM_DOS . . wEM_20mHER

Need to support MEM_ *-style wildcards!
DDR2

DQ signals should be matched within 20 ps of associated DQS pair.

DQS intra-pair matching
All DOS pairs should be
CLK intra-pair matching
A/BA/cmd signals should
All memory signals maximum length is 1.005 ps.
DQ/A/BA/cmd signal spacing is 3x dielectric,

DDR3

should be within 1 ps,
matched within 100 ps of clocks.
should be within 1 ps,
be matched within 75 ps,

no CLK matching requirement.
CLK minimum length is 594 ps (lengths include substrate).
DOS/CLK is 4x dielectric.

DQ signals should be matched within 5 ps of associated DQS pair.

DOS intra-pair matching should be within 1 ps,

No DOS to clock matching requirement.

CLK intra-pair matching should be within 1 ps,

A/BA/cmd signals should be matched within 5 ps of CLK pairs.

All memory signals maximum length is 1.005 ps.
DQ/A/BA/cmd signal spacing is 3x dielectric,

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.3

SOURCE: Santa Rosa Platform DG,

Rev 1.0 (#21112),

MCP MEM COMP Signal Constraints

Section 6.2

no inter-pair matching requirement.

inter-pair matching should be within 140 ps.

inter-pair matching shoulw be within 180 ps

inter-pair matching should be within 2 ps.

CLK minimum length is 594 ps (lengths include substrate).
DOS/CLK is 4x dielectric.

SOURCE: MCP79 Interface DG

(DG-03328-001_vOD), Section 2.3.4

PRYSICAL RULE SET|  1avER ALLOW ROUTE | 11wy LTNE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
[Rpp— . v 7w 7w J——

SPACTNG_RULE_SET LavER LINE-TO-LINE SPACTNG |  WETGHT
[Rpp— . s urr :

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

CO—umwa cix MEM_200_vDD MEM_CLK MEM A CLK _P<5..0>
CO—umwa cix MEM_200_vDD MEM_CLK MEM A CLK N<5..0>
CO—umwa o MEM_40s_vynn MEM_CTEL, MEM A CKE<3..0>
CO—umacum MEM_40s_vnn MEM_CTEL, MEM A CS _L<3..0>
CO—umacum MEM_40s_vynn MEM_CTEL, MEM_A_ODT<3..0>
CO—umacun MEM_40s_vynn MEM_CHD MEM A A<14..0>
CO—uma o MEM_40s_vynn MEM_CHD MEM_A_BA<2..0>
CO—umacn MEM_40s_vynn MEM_CHD MEM A RAS L
CO—umacn MEM_40s_vnn MEM_CHD MEM A CAS L
CO—umacun MEM_40s_vynn MEM_CHD MEM A WE L
[CO—umwano svieo MEM_40 MEM_DATY MEM A DQ<7..0>
D= a o avee: MEM_40 MEM_DATY MEM A DQ<15..8>
O no avee MEM 40 MEM_DATY MEM_A_DQ<23..16>
CO—umwano avie MEM_40 MEM_DATY MEM A DQ<31..24>
[tz 2 no svres MEM_ 40, MEM_DAT: MEM A DQ<39..32>
O no avee MEM_40 MEM_DATY MEM A DQ<47..40>
CO—usa o nvees MEM_40 MEM_DATY MEM_A_DQ<55..48>
D=2 no svre MEM_ 40, MEM_DAT: MEM A DQ<63..56>
[CO—mano aveea MEM_40 MEM_DATY MEM_A_DM<0>

O —umwano svrel MEM_40 MEM_DATY MEM A DM<1>
CO—umwano svie MEM_40 MEM_DATY MEM_A_DM<2>

O ano avee MEM_40 MEM_DATY MEM A _DM<3>
CO—usa o avees MEM_40 MEM_DATY MEM_A_DM<4>

O —umwano avie MEM_40 MEM_DATY MEM_A_DM<5>
[CO—umwa no svree MEM_40 MEM_DATY MEM_A_DM<6>
Oz no avee MEM_40 MEM_DATY MEM_A_DM<7>
CO—umwanoso MEM_70D MEM_D MEM A DQS P<0>
[CO—=anosa MEM_70D MEM_D MEM A DQS N<0>
D= s nosy MEM_70D MEM_D MEM_A_DQOS_P<1>
D=2 nost MEM_70D MEM_D MEM A DQS N<1>
CO—uma MEM_70D MEM_D MEM A DQS P<2>
CO—u=ano MEM_70D MEM_D MEM A DQS N<2>
CO—usa o MEM_70D MEM_D MEM_A_DQS_P<3>
CO—umwa MEM_70D MEM_D MEM A DQS N<3>
[CO—umwanose MEM_70D MEM_D MEM A DQS P<4>
[CO—umwanose MEM_70D MEM_D MEM A DQS N<4>
[CO—u=ano MEM_70D MEM_D MEM_A_DQS_P<5>
[CO—umano MEM_70D MEM_D MEM_A_DOS_N<5>
CO—umwanoss MEM_70D MEM_D MEM A DQS P<6>
[CO—umwanoss MEM_70D MEM_D MEM A DQS N<6>
[CO—u=ano MEM_70D MEM_D MEM A DQS P<7>
[CO—umano MEM_70D MEM_D MEM_A_DOS_N<7>
CO—uma cix MEM_200_vDD MEM_CLK MEM_B_CLK_P<5..0>
CO—uma cix MEM_200_vDD MEM_CLK MEM_B_CLK_N<5..0>
CO—uma cum MEM_40s_vynn MEM_CTRL, MEM_B_CKE<3..0>
CO—umwa o MEM_40s_vynn MEM_CTRL, MEM B CS _L<3..0>
CO—umwa o MEM_40s_vynn MEM_CTEL, MEM B_ODT<3..0>
CO—umiacn MEM_40s_vynn MEM_CHD MEM B A<14..0>
CO—umiacn MEM_40s_vynn MEM_CHD MEM B BA<2..0>
CO—uma o MEM_40s_vynn MEM_CHD MEM B RAS L
CO—umacm MEM_40s_vynn MEM_CHD MEM_B_CAS_L

[ ST MEM_40s_vynn MEM_CHD MEM B WE L
[CO—mano aveea MEM_40 MEM_DATY MEM_B_DO<7..0>
D= no svie MEM_40 MEM_DATY MEM B DQ<15..8>
[CO—umwano avie MEM_40 MEM_DATY MEM B DQ<23..16>
D= ano avre MEM_40 MEM_DATY MEM B DQ<31..24>
O s no avees MEM_40 MEM_DATY MEM_B_DQ<39..32>
[CO—umwano svie MEM_40 MEM_DATY MEM B DQ<47..40>
[CO—umwa no sviee MEM_40 MEM_DATY MEM B DQ<55..48>
[CO—usa no avre MEM_40 MEM_DATY MEM B DQ<63..56>
[O—umwa no svieo MEM_40 MEM_DATY MEM_B_DM<0>

D= ano avee: MEM_40 MEM_DATY MEM B_DM<1>
[CO—usa no avre MEM_40 MEM_DATY MEM_B_DM<2>
CO—umwano avie MEM_40 MEM_DATY MEM_B_DM<3>
[CO—umwa no svres MEM_40 MEM_DATY MEM_B_DM<4>
Oz no avre MEM_40 MEM_DATY MEM_B_DM<5>

D= ano nvees MEM_40 MEM_DATY MEM_B_DM<6>
[CO—umwano avie MEM_40 MEM_DATY MEM_B_DM<7>
[CO—umanosa MEM_70D MEM_D MEM_B_DOS_P<0>
CO—umwanoso MEM_70D MEM_D MEM B DQS N<0>
[CO—umwa nost MEM_70D MEM_D MEM B DQS P<1>
D=z nosy MEM_70D MEM_D MEM B DQS N<1>
[CO—umano MEM_70D MEM_D MEM_B_DQOS_P<2>
CO—umwa o MEM_70D MEM_D MEM B DQS N<2>
CO—umwa o MEM_70D MEM_D MEM B DQS P<3>
[O—umwa MEM_70D MEM_D MEM B DQS N<3>
O anosd MEM_70D MEM_D MEM_B_DOS_P<4>
O anosd MEM_70D MEM_D MEM_B_DOS_N<4>
CO—umwa MEM_70D MEM_D MEM B DQS P<5>
CO—uma MEM_70D MEM_D MEM B DQS N<5>
O a nose MEM_70D MEM_D MEM B DQS P<6>
O a noss MEM_70D MEM_D MEM_B_DOS_N<6>
CO—umwa MEM_70D MEM_D MEM B DQS P<7>
CO—uma MEM_70D MEM_D MEM B DQS N<7>
CO—ice e cawe MCP_uEM_coup MCP_uEM_coup MCP_MEM COMP_VDD
CO—ice sz cawe MCP_uEM_coup MCP_uEM_coup MCP_MEM COMP_GND

1485

1485

1485

1485

1485

1485

14cs

14cs

14cs

14cs

1487

1487

1487

1407

1407

1407

1407

1407

1487

1487

1487

1487

1487

1487

1487

1487

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

14D5

1481

1481

14m1

1481

1481

1481

1301

1301

1301

1301

1483

1483

1483

1403

1403

1403

14p3

14p3

1483

1483

1483

1483

1483

1483

1483

1483

1401

1401

1401

1401

1401

1401

1401

1401

1401

1401

1401

1401

1401

1401

1401

1401

1506

1506

2605

2605

2605

2605

2605

14cs

2605

2605

267

267

2602

2602

1407

2602

2685

1407

2685

2685

264

2602

2684

2602

2685

2687

2685

267

2602

2602

2604

2604

2682

2602

2604

2604

2687

2687

2685

2685

2687

2687

2685

2685

2705

2705

2705

2705

2705

1301

2705

2705

2707

2707

272

272

14c3

2782

2785

14p3

2785

2785

27c4

2702

272

2784

2785

2787

2785

2787

272

2702

27c4

27c4

27c4

27c4

2782

272

2787

2787

2785

2785

2787

2787

2785

2785

2607

267

2607

267

2605

267

2604

264

2682

264

2687

2685

2687

267

2707

2707

2707

2707

2705

2707

274

27c4

272

2784

2787

2785

2787

2787

267

2602

2684

2605

2687

2685

2707

2702

274

272

2705

2787

2785

2604

262 2604

267

2687

2704

274

2707

2787
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PCI-Express

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.4

Digital Video Signal Constraints

PHYSICAL_RULE_SET LavER ALLOW ROUTE | ryryum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
»c1E_s0p . - o_oky_prrF ~90_omm_pIFF o_owy_prrF o_omu_pIrF -50_onm_prrr
crx_rciz_1000 . ~100_onM_piFE ~100_onM_p1FE ~100_onM_p1FE ~100_om_pIFF ~100_om_pIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
rc1z . -3x_prELECTRIC : ecie zop, BorTON -4x_prELECTRIC :
ci_rcrs . 20 niz :
nce_pEx_cone . 8wz :

PRYSICAL RULE SET|  1avER ALLOW ROUTE | \ryiwu LINE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
oe_1000 . 100 omy_prFE ~100_omy_prFE ~100_om_prEE ~100_omu_prrr ~100_omu_prrr
tvps_100p . -100_oms_oxre ~100_om_prEE ~100_om_prFE ~100_omy_prFE ~100_omu_prrr ~100_omu_prrr
Hcp_pv_cone . . 20 urt 20 Mt J——

SPACTNG_RULE_SET LavER LINE-TO-LINE SPACTNG |  WETGHT SPACTNG_RULE_SET LavER LINE-TO-LINE SPACING | WETGHT
brsPLAYPORT . —3x_prerECTRIC : brsPLAYPORT Top, BOTTON —ix_prerECTRIC :

tups . —3x_prerECTRIC : tups Top, BOTTON —ix_prerECTRIC :

LVDS intra-pair matching should be 5 mils. Pairs should be

Max length of LVDS/DisplayPort/TMDS traces: 12 inches.

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Sections 2.5.

SATA Interface Constraints

within 100 mils of clock length.
DisplayPort/TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps.
DIsplayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals.

3 & 2.5.4.

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.7.1.

PHYSICAL_RULE_SET LaveR ALLOW ROUTE | yyr\1yum LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
sara_1000 . -100_ome_orer ~100_omm_prrr ~100_omm_prrr ~100_omm_prrr 100_omm_prrF 100_omm_prrE
sara_son_iop . —s0_om_per o_omm_pree =50_onn_p1rr o_omm_pree o_omm_prrE —50_omm_prrr

SPACING_RULE_SET LavER LIND-TO-LINE SPACING | WEIGHT SPACING_RULE_SET LavER LIND-TO-LINE SPACING | WEIGHT

sara . —sx_pIELECTRIC : sara r0p, BoTTOM =3x_pIELECTRIC :
sata_rerup . 8wz :

MCP_HDMT_VPROBE

MCP_DV_cOMP

MCP_HDMI_VPROBE

LVD;

IG_A_CLK

P

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL sPACING

[ pCIE 90D pcIE PCIE MINI R2D P
[ pCIE 90D pcIE PCIE MINI R2D N
[CO—=scmsumw w20 PCIE 90D roTE PCIE_MINI_R2D C_P
[ pCIE 90D pcIE PCIE MINI_R2D C N
O —=ecre unwr n2e pCIE 90D pcIE PCIE MINI D2R P
[ pCIE 90D pcIE PCIE MINI D2R N
[ PCIE 00D pcIE PCIE FW_R2D_P

[ pCIE 90D pcIE PCIE FW_R2D_N
[CO—=ecremwr2n PCIE 00D roTE PCIE FW_R2D C P
[ PCIE 00D cTE PCIE_FW_R2D_C_N
[CO—=ecre mwnze pCIE 90D pcIE PCIE FW_D2R P

[ pCIE 90D pcIE PCIE FW_D2R N

[ PCIE 90D pcIE PCIE FW _D2R C P
[ pCIE 90D pcIE PCIE FW _D2R C N
Do ee1_smrcix 1k pCIE 100D IK_pcTE PCIE_CLK100M_MINI P
[ Lx_pCIE 100D 1x_pCTE PCIE CLK100M MINI N
[ Lx_pCIE 100D 1x_PCTE PCIE CLK100M MINI CONN P
[ Lk pCIE 100D 1x_pCTE PCIE CLK100M MINI CONN N
Do eed_mmrcix 1 pCIE 100D 1x_pCTE PCIE CLK100M FC P
i Lk pCIE 100D 1x_pCTE PCIE_CLK100M_FC_N
[O—tice_eex_cix coup MCP_PEX_coup MCP_PEX CLK COMP
[O—mms 1a xe pe_100n DISPLAYPORT TMDS IG_TXC P

[ S ne_100n DISPLAYPORT TMDS IG_TXC N
[CO—ms 1o men pe_100n DISPLAYPORT TMDS_IG_TXD_P<2..0>
CO—=ws g o pe_100n DISPLAYPORT TMDS_IG_TXD_N<2..0>
i pe_100n DISPLAYPORT DP_ML_P<3..0>

[ pe_100n DISPLAYPORT DP_ML_C_P<3..0>

[ S ne_100n DISPLAYPORT DP_ML_N<3..0>

[ pe_100n DISPLAYPORT DP_ML_C_N<3..0>
CO—neauxca ne_100n DISPIAYRORT DP_IG_AUX_CH_P

[ ne_100n DISPLAYPORT DP_IG AUX CH N

[ ne_100n DISPLAYPORT DP_AUX CH SW P

[ pe_100n DISPLAYPORT DP_AUX CH SW N

[ ne_100n DISPLAYPORT DP_AUX_CH C_P

[ ne_100n DISPLAYPORT DP_AUX CH C N
[CO—uce_unur_gsen e nv_coup MCP_HDMI_RSET

[

=

=

=

=

=

[

Lyns 16 A_cIx Lyns_lo0op Lun, A
Lyns_lo0op Lun, LVDS IG A CLK F P
Lyns 16 A_cIx Lyns_1o0on Lun, LVDS_IG A CLK N
Lyns_10op Lun, LVDS IG A CLK F_N
LyDs_1G_A_pam Lyns_lo0op Lun, LVDS_IG_A_DATA P<2..0>
LyDs_1G_A_pam Lyns_lo0op Lun, LVDS_IG A DATA N<2..0>

DISPLAYPORT

DP_ML_CONN_P<3

0>

Dp_bj

De_100D

DISPLAYPORT

DP_ML_CONN N<3..0>

MCP_TFPAR_RSET

De_l00D

MCP_DV_cOMP

MCP_IFPAB_RSET

MCP_IFPAR_VPROBE

MCP_IFPAB_VPROBE

HDD_R2D,

P

aATA_mDD 2D ara_oon_mpn AT C
aTa_oon_spn AT SATA HDD_R2D_C N
ara_oon_mpn AT SATA HDD_R2D_P
aTa_oon_spn AT SATA HDD_R2D_N
aTa_oon_spn AT ATA_HDD_R2D_UF_P
aTa_oon_spn AT SATA HDD_R2D_UF_N

aTA_HDD_D2R aTa_oon_mpn AT SATA HDD_D2R_P
ara_oon_mpn AT SATA HDD_D2R_N
aTa_oon_spn AT ATA_HDD_D2R_C_P
aTa_oon_spn AT ATA_HDD_D2R_C_N
aTa_oon_spn AT SATA HDD_D2R _UF_P
ara_oon_mpn AT SATA HDD_D2R_UF_N

aTa_opn_2n ATA 100D AT SATA ODD_R2D_C P
ATA 100D AT ATA_ODD_R2D_C_N
ATA 100D AT SATA ODD_R2D_P
ATA 100D AT SATA ODD_R2D_N
ATA 100D AT SATA ODD_R2D_UF_P
ATA 100D AT ATA_ODD_R2D_UF_N

aTa_onn_nom ATA 100D AT SATA ODD_D2R_P
ATA 100D AT SATA_ODD_D2R N
ATA 100D AT SATA ODD_D2R C P
ATA 100D AT ATA_ODD_D2R_C_N
ATA 100D AT ATA_ODD_D2R_UF_P.
ATA 100D AT SATA ODD_D2R_UF_N

0 000000000000000000000000 00

MCP_SATA_ TERM

i

605 2907

605 2907

1683 2905

1683 2905

605 1686 2907

605 1686 2907

3ac3

3ac3

1683 341

1683 341

1686 3aC1

1686 3aC1

3ac3

3ac3

1603 2905

1603 2905

605 2907

605 2907

1686

6901 70c1 70C8

70c2 70C7

6901 70C1 70C8

70c2 70C7

1786 695¢7

1786 695¢7

69c6

69c5

69c4 70C8

6904 70C8

1786 2307

1786 2307

1783 6883

6c7 68c2

1783 6883

6c7 68c2

6c7 1783 6802

6c7 1783 6802

70c3 70c4 70CS

70c3 70c4 70CS

1783 236

1783 236

1906 3782

1906 3782

687 3785

687 3785

3780

3780

1906 3782

1906 3782

687 3785

687 3785

3784

3784

1906 373

1906 373

687 37C6

6A7 687 37C6

374

374

1906 373

1906 373

687 37C6

687 37C6

37¢4

3704

1986
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PCI Bus Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

SOURCE: MCP79 Interface DG (D

LPC Bus Constraints

G-03328-001_vO0D), Section 2.8.

ON LAYER?
PCI_558 * 5_OHM_SE =55_OHM_SE 55_OHM_SE =55_OHM_SE
CLK_PCI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
pc1 * =STANDARD 2
CLK_PCI * 8 MIL 2

ALLOW ROUTE

SOURCE: MCP79 Interface DG (D

USB 2.0 Interface Constraints

G-03328-001_°

v0D), Section 2.9.1.

PHYSICAL_RULE_SET LAYER ALLOW ROU MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
LeC_555 B =55_onu_SE =55_onu_SE =55_oHM_SE =55_oHM_SE
CLK_LPC_S555 . =55_oHM_SE =55_oHM_SE =55_oHM_SE =55_oHM_SE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
Lec . 6 MIL 2
cLK_LeC . 8 MIL 2

ALLOW ROUTE

PHYSICAL_RULE_SET LAYER oRSAvESY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_USB_RBIAS * =STANDARD 8 MIL 8 MIL =STANDARD
USB_90D * =90_0HM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
UsB * =2x_DIELECTRIC 2 usB TOP, BOTTOM =4x_DIELECTRIC

SOURCE: MCP79 Interface DG (D

SMBus Interface

G-03328-001_°

Constraints

vOD), Section 2.10.1.

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

SOURCE: MCP79 Interface DG (D

HD Audio Interface Constraints

G-03328-001_°

vOD), Section 2.11.1.

ON LAYER?
SMB_555 * 5_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
sMB * =2x_DIELECTRIC 2

MCP_HDA_COMP

8 MIL

SOURCE: MCP79 Interface DG (D

SIO Signal Constraints

G-03328-001_°

vOD), Section 2.12.1.

PRYSICAL RULE SET|  1avER ALTOW ROUTE | 11wy LINE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
soa_sss . -55_omn_se -55_omn_se -55_omn_se -55_omn_se

SPACTNG_RULE_SET LavER LINE-TO-LINE SPACTNG | WETGHT
Hon . «_prELECTRIC :

ALLOW ROUTE

CLK_SLOW

8 MIL

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.13.

SPI Interface Constraints

PHYSICAL_RULE_SET LAYER oRSAvESY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CLK_SLOW_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

spP1

8 MIL

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.14.

ON LAYER?
SPI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

[z neaiG pe1 pc1 MCP_DEBUG<7..0>
[O—=cra pe1 pc1 PCI_AD<23..8>
[CO—=rcraon pe1 pc1 PCI_AD<24>
CO—=cra o pc1 PCI_AD<31..25>
CO—=cra po_ pc1 PCI_PAR
[CO—=crcan po_ pc1 PCI_C BE 1<3..0>
[CO—=scrcum o pc1 PCI_IRDY L
[CO—=rcrcum po_ pc1 PCI_DEVSEL_L
CO—=ecraur pe1 pc1 PCI_PERR L
[O—=ecraur pe1 pc1 PCI_SERR L
[CO—=scrcum pe1 pc1 PCI_STOP L
[O—=rcrcum pe1 pc1 PCI_TRDY_L
[CO—=ecraur pe1 pc1 PCI_FRAME L
[O—=ecrsmao s pe1 pc1 PCI_REQO L

[ S pe1 pc1 PCI GNTO L
[CO—=scrssais pe1 pc1 PCI_REQI L
CO—=ecrau s po_ pc1 PCI_GNT1 L
[CO—=ecrnuu s o pc1 PCI_INTW L
[CO—=ecrnuxs po_ pc1 PCI_INTX L

[ S po_ pc1 PCI_INTY_L
[CO—=scrnmz s o pc1 PCI_INTZ_L
Do ver cix Lx_pCT crx_ecT PCI_CLK33M_MCP_R
[ 1x_pCT crx_ecT PCI_CLK33M MCP
O Lec Lec LPC_AD<3..0>

[ SRR Lec Lec LPC_FRAME L
[O—tec smsmr & Lec Lec LPC RESET L
[O—ice rec cixo Ix_LPC_ CIK_LeC LPC CLK33M SMC R
[ Ix_LPC_ CIK_reC LPC_CLK33M SMC
[ Lx_LPC_ CIK_reC LPC_CLK33M LPCPLUS
[CO—usemxn uss_oon usa USB_EXTA P

[ uss_oon usa USB_EXTA_N

[ uss_oon usa USB_EXTA_MUXED_P
[ uss_oon usa USB_EXTA_ MUXED_N
[ uss_oon usa CONN_USB_EXTA P
[ uss_oon usa CONN_USB_EXTA N
[ —usa cause uss_oon usa USB_CAMERA_P
[ uss_oon usa USB_CAMERA N
[ uss_oon usa USB_CAMERA CONN_P
[ uss_oon usa USB_CAMERA CONN_N
[CO—usaer uss_oon usa USB_BT P

[ uss_oon usa USB_BT N

[ uss_oon usa CONN_USB2 BT P
[ uss_oon usa CONN_USB2 BT N
[CO—usazean uss_oon usa USB_TPAD P

[ uss_oon usa USB_TPAD_N

[ uss_oon usa USB_TPAD R P
[ uss_oon usa USB_TPAD R N
CO—usam uss_oon usa USB IR P

[ uss_oon usa USB_IR_N

[ S uss_oon usa USB_EXTB P

[ uss_oon usa USB_EXTB N

[ uss_oon usa CONN_USB_EXTB P
[ uss_oon usa CONN_USB_EXTB_N
CO—usesn uss_oon usa USB_CARDREADER P
[ uss_oon usa USB_CARDREADER N
[CD—tuce_usa maza, MCP_USR_RBTA: MCP_USB_RBIAS GND
O —sumus uce 0 crx yp yp SMBUS MCP_0_CLK
[CD—<uaus uce o nan, yp yp SMBUS_MCP_0_DATA
[CO—sumus uce 1 cix yp yp MBUS_MCP_1_CLK
O —sueus uce 1 o B yp SMBUS_MCP_1_DATA
[CO—una i cx spa_ s HDA_BIT_CLK

[ s s HDA BIT CLK R
CO—masac s s HDA SYNC

[ s s HDA SYNC R
CO—uwassr s s s HDA_RST_R_L

[ spa_ s HDA RST L
Otz somo spa_ s HDA_SDINO

[ spa_ s HDA SDIN CODEC
[CO—unasnour spa_ s HDA_SDOUT

[ spa_ s HDA_SDOUT_R
[CO—tuce_una_purron coue McP_upa_coup MCP_HDA_PULLDN_COMP
[CO—tuce_sus cux 1K srow 1x_srow PM_CLK32K_SUSCLK_R
[ 1K srow 1x_srow PM_CLK32K_SUSCLK
CO—serax pr_ pr PI_CLK_R

[ pT pr SPI_CLK

[ pT pr SPI_ALT CLK
[CO—servoar pT pr SPI_MOSI R

[ pT pr PI_MOSI

[ pT pr PI_ALT MOSI
CO—serusa pT pr SPI_MISO

[ pT pr SPI_MISO R

[ pT pr SPI_ALT MISO
[O—=eresa T pr PI_CSO R L

[ p1_ pr SPI CSO L

[ p1_ pr SPI CS1 R L

[ p1_ pr PI_CS1_R_L_USE_MLB

1203 1807

1802 1807

1802 1807

1805

1805

1883 40c8

1803 40c8

1803 244

1883 244

2481 40cs

241 4203

1903 3828

1903 3828

384

384

3803

3803

1903 2985

1903 2985

605 2987

605 2987

1903 2985

19c3 2985

605 2987

605 2987

1903 4888

1903 4888

4887

4887

1903 3907

1903 3907

19¢3 380

19¢3 3884

3883

3883

19¢3 3007

19¢3 3007

19¢4

1286 2003

1286 203

203 4388

203 4388

2002 5207

207 2004

2002 5207

207 2004

207 2004

2002 5207

2007 5207

2002 5207

207 2004

2007

2083 2434

2481 40cs

2083 4285

s1c5

425 4203

2083 4285

s1c4

42c5 4205

2083 4285

s1c4

4285 4205

2083 4287

4203 4205

4205

4308

4308

a2c8

427

4287
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MCP RGMII (Ethernet) Constraints

SOURCE: MCP73 In

88E1116R

terface DG (DG-02974-001_v01l), Sections 2.7.

(Ethernet PHY) Constraints

2 & 2.7.4

PHYSICAL_RULE_SET LavER ALLOW ROUTE | ryryum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
nce_ur1_come . —sTANDARD 7.5 iz 7.5 iz —sTANDARD
ENBT_MTI 555 . —55_om_sE -55_om_sz -55_om_sz -55_om_sz
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
nce_suro_cix . -3:1_spacTNG 2
enen M1z . 12wz :

ALLOW ROUTE

SOURCE: MCP73 Interface DG

(DG-02974-001_vO01), Section 2.7.4

PHYSICAL_RULE_SET LAYER ON TAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ENET_MDI_100D * =100_0RH_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
ENET_MDI * 25 MIL 2

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

O —uce iz coup MCP_MIT_comp MCP_MII_COMP_VDD

O —uce iz coup MCP_MIT_comp MCP_MII_COMP_GND

O —tice_cuxosu nuro ENET MTT MCP_AUFO_crx MCP_CLK25M BUFO R
[ ENET_MTT_: MCP_BUFQ_CIK RTL8211 CLK25M_ CKXTAL1
O —sumr nws v ENET _MIT ENET MIT ENET INTR L

[ v ENET _MIT ENET MIT ENET_MDIO

[ ENET MTT ENET_MTT ENET_MDC

D —=umr_punm 1 ENET _MIT_ ENET MIT ENET_PWRDWN_L

[ ENET _MIT ENET MIT ENET CLK125M RXCLK R
i ENET MTT ENET MTT ENET CLK125M RXCLK
[ ENET _MIT ENET MIT ENET RXD_R<3..0>

[ R ENET _MIT ENET MIT ENET RXD<0>

O —=umnrxn_steap ENET _MIT ENET MIT ENET_RXD<3..1>
CO—==r e ENET _MIT ENET MIT ENET RX CTRL

[ ENET _MIT ENET MIT ENET RXCTL R

[— ENET _MIT ENET MIT ENET CLK125M TXCLK R
[CO—sumr_mxcrx ENET MTT ENET_MTT ENET CLK125M TXCLK

[ ENET _MIT ENET MIT ENET_TXD<0>

[ ENET _MIT ENET MIT ENET_TXD<3..1>

[ S ENET _MIT ENET MIT ENET_TX CTRL

[ ENET _MIT ENET MIT ENET RESET I

[ S ENET MDT_100D ENET DT ENET_MDI_P<3..0>

D ENET_MDT 100D ENET_MDT ENET MDI_N<3..0>

(- ENET MDT_100D ENET DT ENET _MDI_TRAN P<3..0>
[ ENET MDT_100D ENET DT ENET MDI_TRAN N<3..0>

17¢6

17¢6

1703

3186

1703

1703

3104

1706

3104

1706

1706

1706

3184

3106

1703

1703

1703

1703

1703

3183

3183

3384

3384

3285

3283

3186

3186

3101

3101

3101

3181

3108

3106

3106

3186

3187

3388

3388

3304

3304

3308

3308

3305

3305
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FireWire Interface Constraints

FireWire Net Properties

SD CARD INTERFACE CONSTRAINTS

PHYSICAL_RULE_SET LavER ALLOW ROUTE | ryryum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT

ELECTRICAL_CONSTRAINT_SET

PhYSICAL

seacTiG

PRYSICAL RULE SET|  1avEm ALLOW ROUTE | ryruuw LINE WIDTH | MINTMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
SPACTNG_RULE_SET LavER LINE-TO-LING SPACING | WETGHT

[ —=uzo e Fu_110n Fu_e FW_PO_TPA P
[ SRS Fu_110n Fu_e FW_PO_TPA N
[CO—=uzo en Fu_110n Fu_e FW_PO_TPB_P
[CO—=izoten Fu_110n Fu_e FW_PO_TPB N
CO—muwe e Fu_110n Fu_e FW_Pl_TPA P
Oz Fu_110n Fu_e FW_P1 TPA N
Oz ea Fu_110n Fu_e FW_Pl_TPB P
Oz ea Fu_110n Fu_e FW_P1_TPB N
Port 2 Not Used
SD CARD NET PROPERTIES
ELECTRICAL_CONSTRAINT_SET svszens seacie
D —sonae n n_INTERFACE SD_D<0>
ED—=sonan n n_INTERFACE SD_D<1>
ED—=sonan n_ n_INTERFACE D_D<2>
n_par n_ n_INTERFACE SD_D<3>
ED—snnaz n_ n_INTERFACE SD_D<4>
ED—snnaz n n_INTERFACE SD_D<5>
ED—=sonan n_ n_INTERFACE D_D<6>
ED—=sonan n_ n_INTERFACE D_D<7>
D —snax n_ n_INTERFACE SD_CLK
ED—on " n_INTERFACE SD_cMD

3486

3ac6

3486

3486

3486

3486

3486

3486

30c2

30c2

30c2

30c2

30c2

30c2

30c2

30c2

30c2

30c2

364

3604

3604

3604

3688

3688

3688

3688
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SMC SMBus Net Properties

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

1TO1_DIFFPAIR

=STANDARD

0.1 MM

0.1 MM

e TeeE
ELECTRICAL, CONSTRATNT_SET PavsTCAL seacto
[ —suaus_suc a s3 scr MB_: ME SMBUS_SMC_A S3_ SCL
[ —swaus suc a s3 s MB_: MR SMBUS_SMC_A S3_SDA
[CD—suaus_snc_p_s0_Scr MB_: ME MBUS_SMC_B_S0_SCL
D —suaus 0_sn; MB_: MR SMBUS_SMC_B_S0_SDA
D MBUS_ 0_SCI, MB_ MB SMBUS_SMC_0_S0_SCL
[ —swaus suc 0 s0 s MB_: MR SMBUS_SMC_0_S0_SDA
[CD—suaus_suc_Bsa_scr MB_: ME SMBUS_SMC_BSA_SCL
[CD—sueus_suc nsa so Mp_ 2B MBU: MC_BSA_SDA
[CD—suaus_suc vauz scL MB_: ME SMBUS_SMC_MGMT_SCL
[ —swaus_suc_var s MB_: MR SMBUS_SMC_MGMT_SDA
SMBus Charger Net Properties

Ve TeRE
ELECTRICAL, CONSTRATNT_SET PavsTCAL seact
O —cuer car 1701 _DIFFPAIR CHGR CSI P
[— 1701 _DIFFPAIR CHGR_CSI N
[CO—cuer csa 1701 _DIFFPAIR CHGR_CSO_P
[— 1701 _DIFFPAIR CHGR_CSO_N

6c5 605 4302

6c5 605 4302

a3c2

a3c2

4305

4305

6A7 43c5

6a7 43c5

4385

4385

—
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PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

K24 SENSOR NET

PROPERTIES

DIFFPAIR

=STANDARD

0.1 MM

0.1 MM

ELECTRICAL_CONSTRAINT_SET

PHYSICAL

NET_TYPE

SPACING

DIFFP

CHGR _CSO_R P

DIFFP

CHGR_CSO_R N

DIFFP

CPUTHMSNS_D2

P

DIFFP

IR

CPUTHMSNS D2

N

DIFFP

IR

CPU_THERMD P

DIFFP

IR

CPU_THERMD N

DIFFP

IR

ISNS_CPUVTT P

DIFFP

IR

ISNS_CPUVTIT_N

DIFFP

IR

ISNS P1V5SOMCP P

DIFFP

IR

ISNS _P1lV5SOMCP N

DIFFP

IR

ISNS_PVCORESOMCP P

DIFFP

IR

ISNS_PVCORESOMCP_N

DIFFP

MCPTHMSNS D2

P

DIFFP

MCPTHMSNS D2

DIFFP

IR

MCP_THMDIODE

DIFFP

IR

MCP_THMDIODE

Iz [ |z

0000000000000000

45a8 5983

45a8 5983

a6cs

a6cs

9c6 4605

9c6 4605

4587

4587

6c7 4685

6c7 4685

203 4685

2003 4685
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K24 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS

BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS (MIL or MM) | VERSION
TOP, ISL2,ISL3,ISL4, ISLS, ISL6, ISL7, ISL8, ISLY, ISL10, ISL11, BOTTOM NO_TYPE,BGA_P1MM M 15.5.1

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

ALLoW Rou DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
bEFAULT . v ~s0_om_se 0. 100m 30 o o
STANDARD . v JE— JE— 12.7 w JES— JES—

PRYSICAL RULE SET|  ravER ALLOW ROUTE | 11wy LINE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
55_om_se P— v 0.050 1 0.090
55_omn_se . v 0.076 0.076 J—

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

50_OHM_SE

TOP, BOTTOM

¥

0.115 MM

0.115 MM

50_OHM_SE

0.076 MM

0.076 MM

=STANDARD

ALLOW ROUTE

PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
40_OHM_SE TOP, BOTTOM ¥ 0.165 MM 0.100 MM
40_OHM_SE * ¥ 0.126 MM 0.100 MM =STANDARD

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

27P4_OHM_SE

TOP, BOTTOM

v

0.310 MM

0.310 MM

27P4_OHM_SE

0.222 MM

0.222 MM

=STANDARD

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

ALLOW RO DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
70_oHM_DIFF . N =STANDARD

70_OHM_DIFF [tsu3,zsie, 1589, 15110 ¥ 0.151 mu 0.100 mu =STANDARD 0.224 MM 0.224 MM
70_oHM_DIFF TOP, BOTTOM ¥ 0.185 mu 0.100 mu 0.200 MM 0.200 MM

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

ALLOW ROY MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_oHM_DIFF . N =STANDARD

90_OHM_DIFF [tsu3,zsie,1s1e, 15110 ¥ 0.095 Mu 0.095 mu 0.234 MM 0.234 MM
90_oHM_DIFF TOP, BOTTOM ¥ 0.112 mu 0.112 mu 0.220 MM 0.220 MM

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

ALLOW RO DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
100_OHM_DIFF . N =STANDARD

100_OHM DIFF [rsi3,rste,zsts,zsiiol ¥ 0.075 mu 0.075 Mu 0.244 MM 0.244 MM
100_OHM_DIFF TOP, BOTTOM ¥ 0.091 mu 0.091 mu 0.230 MM 0.230 MM

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

110_OHM_DIFF N =STANDARD
110_OHM_DIFF rst3, 1514, 1589, TSL10) ¥ 0.075 MM 0.075 MM 0.330 MM 0.330 MM
110_OHM_DIFF TOP, BOTTOM ¥ 0.077 MM 0.077 MM 0.330 MM 0.330 MM

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

1:1_DIFFPAIR

v

=STANDARD

0.1 MM

0.1 MM

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_ RULE_SET
DEFAULT B 0.1 MM H B B BGA_P1MM BGA_P1MM MEM_40S BGA_P1MM STANDARD
STANDARD B =DEFAULT H MEM_CLK B BGA_P1MM BGA_P2MM MEM_40S_vDD BGA_P1MM STANDARD
BGA_P1MM B DEFAULT H CLK_FSB B BGA_P1MM BGA_P2MM
BGA_P2MM B =DEFAULT H CLK_LPC B BGA_P1MM BGA_P2MM
BGA_P3MM B =DEFAULT H CLK_PCT B BGA_P1MM BGA_P2MM

CLK_PCIE B BGA_P1MM BGA_P2MM

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

CLK_SLOW B BGA_P1MM BGA_P2MM
1.5:1_SPACING B 0.15 MM H
FSB_DSTB FSB_DSTB BGA_P1MM BGA_P3MM
2:1_SPACING B 0.2 MM H
2.5:1_SPACING B 0.25 MM H
3:1_SPACING B 0.3 MM H
4:1_SPACING B 0.4 MM H
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

2X_DIELECTRIC

TOP, BOTTOM

0.140 MM

3X_DIELECTRIC

TOP, BOTTOM

0.210 MM

4X_DIELECTRIC

TOP, BOTTOM

0.280 MM

5X_DIELECTRIC

TOP, BOTTOM

0.350 MM

2X_DIELECTRIC

0.126 MM

3X_DIELECTRIC

0.189 MM

4X_DIELECTRIC

0.252 MM

5X_DIELECTRIC

0.315 MM

SYNC MASTER=M97 ML1-3
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