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BOM Variants

BOM NUMBER BOM NAME BOM OPTIONS
630-9768 PCBA,MLB, GOOD, K22 K22,2P80GHZ_CPU,BASIC,IG
639-0036 PCBA,2.8 GHZ CPU,MXM,K22 K22,2P80GHZ_CPU,BASIC,MXM,K22_MXM
639-0184 PCBA,2.93 GHZ CPU,IG,K22 K22,2P93GHZ_CPU,BASIC, IG
639-0186 PCBA,2.93 GHZ CPU,MXM,K22 K22,2P93GHZ_CPU,BASIC,MXM,K22_MXM
639-0037 PCBA,3.0 GHZ CPU,IG,K22 K22,3P0GHZ_CPU,BASIC, IG
630-9878 PCBA,MLB,CTO,K22 K22,3P0GHZ_CPU,BASIC,MXM,K22_MXM
639-0183 PCBA,3.06 GHZ CPU,IG,K22(Investigation) K22,3P06GHZ_CPU,BASIC,IG
639-0324 PCBA,MLB, 3.16GHZ ,MXM, K22 K22,3P16GHZ_CPU,BASIC,MXM,K22_MXM
639-0206 PCBA,MLB, 3.33GHZ, IG,K22 K22,3P33GHZ_CPU,BASIC,IG
639-0207 PCBA,MLB, 3.33GHZ , MXM, K22 K22,3P33GHZ_CPU,BASIC,MXM,K22_MXM
639-0392 PCBA,2.8 GHZ-2M CPU,IG,K22 K22,2P80GHZ_2M_CPU,BASIC,IG
639-0393 PCBA,2.8 GHZ-2M CPU,MXM,K22 K22,2P80GHZ_2M_CPU,BASIC,MXM,K22_ MXM
607-4426 PCBA,MLB,DEV,K22 DEVELOPMENT, DEV_GROUP
BOM GROUPS
BOM GROUP BOM OPTIONS
BASIC COMMON , ALTERNATE , MCP7A, XDP, BETTER, MCP_ISL9563A,MLB_PNL_PWR, PRODUCTION
MCP7A BOOT_MODE_USER, MEMRESET_HW, MEMRESET_MCP
DEV_GROUP XDP_CONN, LPCPLUS, VREFMRGN, MCP_PWR_SENSE, MCP_CPU_TDIODE, PECI_SMB, MOJOMUX

BOARD STACK-UP

TOP SIGNAL

2 GROUND

SIGNAL

POWER

3
4
5 POWER
6 SIGNAL

7 GROUND

BOTTOM | SIGNAL

COMMON

PART# oty | pESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION

33850731 [ 1 frc,Guce,Mcp7a-a,B03, 35X 35MH, BGAL437, Df U1400 CRITICAL 16

33850732 [ 1 frc,mce,mcP7A-DA, B03, 35X35MM, BGA1437, DT u1400 CRITICAL MxM
341T0170 1 IC,EFI BOOTROM,K22/K23 U6100 CRITICAL

33850765 1 IC,XI022112ZAY,1394B,167BGA U4100 CRITICAL

33850694 | 1 | 1C,RTL6251CA,GIGE TRANSCEIVER, 48P TYFP u3700 CRITICAL

825-7122 1 MLB LABEL,48.0X4.8 X14 CRITICAL
CPUS

PART# oty | pESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
33783745 [ 1 | wor,oxxx,08,2.806,65W,1066,R0, 31, LoA cpu CRITICAL 2P80GHZ_CPU
33753742 | 1 | wir,suBos,PRo,2.83G,65W,1333,E0, 61, 1dn cpu CRITICAL 2P83GHZ_CPU
33783726 | 1 | wir,szeos,pro,3.06,65W,1333,E0, 6M, LG cpu CRITICAL 3POGHZ_CPU
33783715 | 1 | wer,speox,pro,3.166,65W,1333,E0, 6, Lda cpu CRITICAL 3P16GHZ_CPU
33783727 | 1 | wer,sieor,pro,3.336, 65W,1333,E0, 6, Ida cpu CRITICAL 3P33GHZ_CPU
33753807 | 1 | wer,steor,pro,2.936,65W,1333,E0, 6, Lda cpu CRITICAL 2P93GHZ_CPU
33753766 | 1 | wir,steor,pro,3.066,65W,1333,E0, 64, Ida cpu CRITICAL 3P06GHZ_CPU
33753804 | 1 | wir,sncus,Pro,2.80G,65W,1066,R0, 21, LdA cpU CRITICAL 2P80GHZ_2M_CPU
K22 PARTS
PART# oty | pESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
051-7845 1 SCH,K22,MLB SCH1 K22
820-2494 1 PCBF,K22,MLB MLB1 K22
(33850563 - BLNK)| 34170168 | 1 | IC,SMC,K22 U4900 CRITICAL K22

ALTERNATES

PART NUMBER | ALTERNATE FOR | BOM OPTION REF DES | COMMENTS:

PART NUMBER
12750111 12750060 c6211 AUDIO, NEED QUAL

MCPp
MCPp

-J SKU HAS INTEGRATED GPU
-D SKU DOES NOT
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EMC: C600,C626,C627,C628,C629,C630,C631 518-0352 "S5" RATLS
" " " "
PLACE AT J600. CRITICAL SO RAILS S3 RAILS
J600 ON IN RUN AND SLEEP ALWAYS ON WHEN UNIT HAS AC POWER (TRICKLE)
76833-0100 ONLY ON IN RUN
M-RT-TH
1 8
© 9] PPDDR_S3_REG PP1V5_S3 MEM A
= 2 9 =SMB_ACD: DA =
s» =SMB_ACDC_SCL 2o ot S Clcz S ; sz 1o PPVTT SO DDR_LDO DOV75 SO MEM VTT A N R ST — 30 31 108 55 PP1V1_S5_REG =PP1V05 S5 MCP_VDD_AUXC 22 25
45 ¢ =PP5V_S0_SATA o 0 PP12V_SO & 70 =TRUE POV75 SO0 MEM VT B . X?I{;Tﬁﬁ?vﬁgm 0.6 mn 30 32 108 V”SEEK?E‘S =TRUE —PP1V1 S5 ENET FET .
¢ _PP12V_S5 4 5 oL _PPVIT S0 VTTCLAMP MIN_NECK_WIDTH =PP1V5_S3 MEMRESET 33
516 o2 78 MR NECK LeNGTHE =PPDDR_S3_SOFET .
90 _LCD_PWM 1 I EE] LCD_BKIL,_ON g9 50 =PPDDR_S3_PGCMP 70 D
7 14 —— =PPVCORE_S0_CPU 12
O O — 75 PPVTT_S3_DDR_BUF — =PPVTT_S3_DDR_BUF 29
MAKE BASE=TRUE = S5_MCP 22 25
NN DINE WIDTH=0.3 MM S5_MCP_GPTO 18 20
MIN NECK WIDTH=0.2 mm
NECK 5_sMC 45 50
S5_ROM 516
=PP3V3 S3 MINI 34
74 s4 PPMCPCORE_S0_REG =PPVCORE_S0_MCP 22 25 —pp3v3 3 BT S5_RTC_D 28
VOLTRGE-1 0! _PP3V3 S3_VREFMRGN . £ LECELUS !
= 29
P1VOS 0 _MCP AVDD UF S5_SMBU: MC_BSA 52
—S0_MCE ] 2 MAX NECK LENGTH=3 MM =PP3V3 S3 SDCARD a7
=PP1V05_S0 MCP_PEX DVDD 25 28 - -
=PP3V3_S3 _MCP_GPIO 21
=PP1V05_S0_ MCP_PLL_UF 25 SMCUSBMUX 46
P =PP1V05_S0_ MCP_SATA DVDDO SRR Asac S5_MEMRESET
PH_AEDE 2RO = 20 20 =PP3v3 S3 SMBUS SMC A S3 . »
=PP1VO05 0_MCP_HDMI_VDD_R 26 —PP3V3 S3 MCPREG 5_P1V1S5 79
74 S_PWRCTL, 70
1 Cc600 S5_S3FET 8 _—
PP
::0‘1%59101? .6 PPVTT_SO_FSB_REG e E-BASE-TRUE _PP5V §3 DDRREG S5_SOFET 78
2 9% =PPVTT SO_CPU 1o 50 55 71 M 07 S5_ENET FET 3
70 50 45 5 [Ty BM _SLPS3 BUF2 L 1 202 =PP5V_S3_USB 6
oz =PP5V_S3 VTTCLAMP 75
2 =PP5V_S3_ PWRCTL 70
=PP1V05_SO_MCP_FSB 10022 25 =PP5V_S3_SOFET
- e ;6 PP5V_S5 LDO — =PP5V_S5 AVREF 50
—— _=PP5V_S3 MCPREG 7 MAKE_BASE-TRUE =
= VOLTAGE=5V.
= —— _=PP5V_S3 CAMERA a
— =pP5V S3 IR .
— _=PP5V_S3_1V 80
54 PPl;]f) SO0 =PP1V5 ?0 CP(; VCCPLL 12 . PP12 —PP12V S5 FW -
=PP R MCP_MEM =
PPIZS ZSASD Df[: e Vméigxgéili: VB =PPVIN_S5_DDRREG 75
= 5_S0_AU G o uI Lie_wromn CPBVIN 85 PIV3Sh - C
MAX_NECK_LENGTH= =PP1V5_FWRSO_FWXIO a MRS NECK LENGTR =PPVIN S5 P5VS3 7
110 75 ¢ PP3V3_S3 =PP12V_S5_REG 6
DEVELOPMENT =PP12V_S5_PWRCTL 38 70 78
=PP3V3R1V: 0_MCP_IFP_VDD_R 26
=PP1V! 0_PGCMP 70
MAX_NECK_LENGTH=3 MM
! DEVELOPMENT
LED605
g oReEN-3 . 6HCD GND RAILS
2.0%1. 250154
= .
o.— =PP3V3_SO_FAN s6 57 N N T
= MAX_NECK LENGTH=4.1 MM
— -pp3v3 50 McP 2122 28 o
PP3V3_S3 pu
110 78 6 - = — =PP3V3 SO _MCP_VPLL UF 26
MAXNECK LSNGTHC3 Mi =PP3V3 SO MCP_GPIO wwn
=PP3V3 0_MCP_PLL_UF 25
=PPSPD_S0_MEM A 3
=PPSPD_S0_MEM B 32
=PP3V3_SO_VRD 7
=PP3V3 S0_AUDIO 62 64 65 66 67 68
\LED602 =PP3V3R1V5_SO_MCP_HDA 21 25 B
N GrEEN-3. 6MCD =PP3V3_S0_SMBUS 52
2.0%1- 25m1-5m
SILKSCREEN: 2 =PP3V3_S0_SMC_LS 50 55
=PP3V3_SO_SMBUS_SMC_0_S0 52
=PP3V3 SO _SMBUS SMC B SO sz
=PP3V3 SO_SMBUS SMC_MGMT 5
=PP3V3 SO DPCONN 0
=PP3V3_S0_TSEN ss
70 =PP3V3 SO MXM a0
=PP3V3 S0_XDP 3
=PP3V3 S0_ODD s
3V3_s0 =PP3V3_S0_SATALED .
PP3V3_S
e _ = =PP3V3 S0_SMC 50 53 54
=PP3V3 SO PWRCTL 70
=PP3V3 SO MCPTHMSNS . e
=PP3V3_S0_VIDEO 85 50
=PP3V3_FW_FWPHY 41 42 43
=PP3V3 FWRSO_FWXIO 41
PP5V_S0 S0_LPCPLUS
\LED604 o Te MAKE_] 0 AUDT >t
GREEN-3. 6HCD VOLTAGE S0_AUDIO o 6
2.0%1. 25MH-5M MINNECK WIDTH=03 0_sATA 6as
SILKSCREEN:3 NET_SPACING TYPI
MAX_NECK_LENGT! 0_MXM 4
S0_VRD 7
SO_DP_AUX MUX .
S0_ISENSE s
0_PWRCTL
o SYNC MASTER=MASTER SYNC DATE=N A
S0_Lcp 2 T — —
Power Conn / Alias
70 ¢ PRP12V_S0O o.— =PP12V_SO_FAN 56 57
SE=TRUE
AGE= =PP12V_S0_AUDIO_ SPKRAMP 051—7845 D
VOLTAGE=12V & Apple Inc.
L WID' PP12V_S0_VRD 70 71
MR NECK LeNGThE MR =PPV_S0_MXM_PWR . ® A.0.0
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870-1125 870-1125 DIMM CONNECTOR NUTS
FOR MCP HEATSINK FOR MCP HEATSINK
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
SDF0750 SDF0751 SDF0752 SDF0753
NUT-4.250D1.4H-1.40-3.25-TH NUT-4.250D1.4H-1.40-3.25-TH
.| sco0700 SC0701
EMI-SPRING| EMI-SPRING|
cLre-si crre-sl

BACKER PLATE NUTS

CRITICAL

SDF0700

NUT-6.50D1.4H-1.56-3.8-TH
1

CRITICAL

SDF0701

NUT-6.50D1.4H-1.56-3.8-TH
1

CRITICAL

SDF0702

NUT-6.50D1.4H-1.56-3.8-TH

1 1

”F—

4 MM PLATED HOLES FOR CPU HEATSINK

998-08

OMIT OMIT
ZHO0700 ZHO0701
4P75R4 4P75R4

50

OMIT OMIT
ZHO0702 ZH0703
4P75R4 4P75R4

oo e o

REAR COVER STANDOFFS

CRITICAL

CRITICAL

SDF0703

NUT-6.50D1.4H-1.56-3.8-TH

1

1

NUT-4.250D1.4H-1.40-3.25-TH NUT-4.250D1.4H-1.40-3.25-TH

1 1

“F_

CRITICAL CRITICAL CRITICAL CRITICAL
SDF0713 SDF0714 SDFO0715 SDFO0716 SDFO0717
STDOFF-6.80D15.0H-1.56-TH STDOFF-6.80D15.0H-1.56-TH STDOFF-6.80D15.0H-1.56-TH STDOFF-6.80D15.0H-1.56-TH
1 1

L

1

STDOFF-6.80D15.0H-1.56-TH
1

1
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ISE=TH

NC ON UNUSED ALIASES

16 .MCP_TV_DAC_RSET — NC _MCP_TV_DAC_RSET
= = =TRUE
16 .MCP_TV_DAC_VREF — NC _MCP_TV DAC_VREF
MARE_BASE=TRUE NO_TEST=TRUE
18 _MCP_CLK27M_ XTALIN — NC _MCP_ CLK27M XTALIN
= = =TRUE
13 _MCP_CLK27M_ XTALOUT — NC _MCP CLK27M XTALOUT
— MARE_BASE=TRUE NO_TEST=TRUE
16 .CRT_TIG_R_C_PR — NC CRT _IG R _C_PR
= MAKRE_BASE=TRUE NO_TEST=TRUE
6 CRT _IG G Y Y — NC CRT IG G Y Y
—  MARE _BASE=TRUE __  NO_TEST=TRUE
18 RT_IG_B MP_PB — RT T B MP_PB
—  MAKE_BASE=TRUE NO_TEST=TRUE
CRT_IG_HSYNC — NC CRT _IG HSYNC
MAKE_BASE=TRUE NO_TEST=TRUE
18 RT_T Y — RT T Y
—  MAKE_BASE=TRUE NO_TEST=TRUE

s _TP_MCP_RGB_HSYNC — NC_MCP_RGB_HSYNC

— T = =TRUE
1o _TP_MCP_RGB, — MCP_RGB
—  MARE_BASE=TR

NO_TEST=TRUE
19 _TP_PCI _AD<31..15> —

NC PCI AD<31..15>
_BASE=TRUE

NO_TEST=TRUE

19 TP_PCI_TRDY T, _— NC PCI TRDY T,
—  MARE_BASE=TRU NO_TEST=TRUE

5 _TP_PCI_C_BE_L<1..0> e NC PCI C BE L<1l..0>
—=—MARE_BASE=TRUE

NO_TEST=TRUE

s _TP_PCI_SERR_L — NC PCI SERR L

_ MARE_BASE=TRU. NO_TEST=TRUE
s _TP_PCI_DEVSEL L — NC PCI DEVSEL_L

— » = =TRUE
s _TP_PCI_PERR_L — NC PCI PERR L

_ MAREiBASE =TRUE NO_TEST=TRUE
1 _TP_LPC_DRQO_L — NC LPC_DRQO L

—  MARE_BASE-TRUE NO_TEST=TRUE
.1 _TP_MCP_BUF_SIO_CLK — NC MCP BUF SIO_CLK

_ MARE_BASE=TR NO_TEST=TRUE

s _TP_ENET_INTR_L — NC _ENET INTR L
s _TP_ENET_PWRDWN_L — NC _ENET PWDWN_L
= MARET_BASE=TRUE  — NO_TEST=TRUE
;1 _TP_MCP_KBDRSTIN_L — NC_MCP_KBDRSTIN_L
TP_MCP_GPIO 18 — NC _MCP _GPIO 18
_— MARE_BASE=TRU. NO_TEST=TRUE
;1 _TP_MLB_RAM SIZE — NC MLB RAM SIZE
,» _TP_PCI_C_BE_L<3> — NC PCI _C BE_L<3>
-_ MAREiBASE=T§6E NO_TEST=TRUE
s _TP_PCI_CLKO — PCI_CLK
—_— MAKE BASE=TRUE NO_TEST=TRUE
s _TP_PCI_CLK1 — NC _PCI CLK1
-_ MAREiBASEfTRUE NO_TEST=TRUE
1 _TP_PCI_FRAME_L — PCI_FRAME L
_— MAKE BASE=TRUE NO_TEST=TRUE
s _TP_PCI_GNTO_L — NC MCP _PCI GNTO_L
1 TP_PCI_GNT1 L — NC PCI GNT1 L
_— MARE_BASE=TRU. NO_TEST=TRUE
s _TP_PCI_INTW_L — NC PCI INTW L
— E=TRUE NO_TEST=TRUE
1 TP_PCI_INTX L — PCI_INTX L
-_ MA] BASE=TRU. NO_TEST=TRUE
,» _TP_PCI_INTY L — NC PCI INTY L
—=—MARE_BASE=TRUE NO_TEST=TRUE
s _TP_PCI_INTZ L — NC PCI INTZ L
_— MAREiBASE =TRUE NO_TEST=TRUE
s _TP_PCI_PAR — _NC PCI PAR
=——MARE_BASE=TRUE NO_TEST=TRUE
,» _TP_PCI_RESET1 L — NC _PCI RESET1
_— MARE_BASE=TRUE NO_TEST=TRUE
,» _TP_PCI_STOP L — NC PCI STOP L
= ——MARE_BASE=TRUE NO_TEST=TRUE
,» _TP_PCI_TRDY L — NC PCI TRDY L
-_ MARE BAEE—TRUE NO_TEST=TRUE
., _TP_PCIE_CLK100M_PE4 — PCIE_CLK100M_PE4
-_ MARE_BASE=TRUE NO_TEST=TRUE
., _TP_PCIE_CLK100M PE4P _— NC PCIE CLK100M PE4P
= MARE_BASE=TRUE _— NO_TEST=TRUE
TP_PCIE_CLK100M_ PE — PCIE_CLK1 PE
-_ MARE_BASE=TRUE NO_TEST=TRUE
., _TP_PCIE_CLK100M PE5P _— NC PCIE CLK100M PE5P
-_ MRE73A5E=TRUE NO_TEST=TRUE
TP_PCIE_CLK100M PE6P — PCIE _CLK100M_PE6P
-_ MARE_BASE=TRUE NO_TEST=TRUE
., _TP_PCIE_CLK100M PE6N _— NC PCIE CLK100M PE6N
1» _PCIE_EXCARD_PRSNT L — PCIE EXCARD PRSNT I
_— MARE_BASE=TRUE ST=TRUE
., _TP_PE4 CLKREQ L — NC PE4 CLKREQ L
., _TP_PE4 PRSNT L — NC PE4 PRSNT L
_— MARE_BASE=TRUE NO_TEST=TRUE
.1 _TP_SB_A20GATE — _NC _SB_A20GATE
2 _TP_USB_10N — NC USB_10N
_— MARE_BASE=TRUE NO_TEST=TRUE
2 _TP_USB_10P — NC USB_10P
= ——MARE_BASE=TRUE NO_TEST=TRUE
2 USB_MINI_N — NC USB_MINI_N
= MARE_BASE-TROE  NO_TEST=TRUE
2 _USB_MINI_P — _NC USB MINI P
= ——MARE_BASE-TRUE NO_TEST=TRUE
2 _USB_EXCARD_N — NC _USB_EXCARD_N
_— MAREiBASE =TRUE NO_TEST=TRUE
20 SB_EXCARD_P e B _EXCARD_P
_— MARE_BASE=TRUE NO_TEST=TRUE
;1 _ODD_PWR_EN_L — NC ODD PWR EN_ L
= ——WARE_BASE=TRUE~ ~— NO_TEST=TRUE
., PCIE_CLK100M_EXCARD P _— NC_PCIE_CLK100M_EXCARD P
e e =R NG, TEST=TRUE
., PCIE_CLK100M EXCARD N — NC PCIE_CLK100M_EXCARD N
-_ MAKE BASE—TR NO_ TEST=TRUE

19

EXCARD_CLKRE

TP

NC_EXCARD CLKRE

PCI_AD<12..10> — NC PCI AD<12..10>

19

TP,

PCI_AD<8> — NC_PCI AD<8>

— MARE_BASE=TRUE NO_TEST=TRUE

17

TP_PCIE_PE4_R2D_CP — NC _PCIE_PE4 R2D_CP

—  MARE_BASE-TRUE  NO_TEST=TRUE
TP_PCIE_PE4_R2D_CN — NC PCIE_PE4 R2D_CN
TP_PCIE_PE4_D2RP — NC_PCIE_PE4_ D2RP

— MARE_BASE=TRUE NO_TEST=TRUE
TP_PCIE_PE4_D2RN — NC PCIE_PE4 D2RN
PCIE_EXCARD_D2R_P — NC_PCIE_EXCARD D2R P

— MARE_BASE=TRUE _TEST=TRUE

PCIE_EXCARD_D2R_N — NC PCIE_ EXCARD_D2R N

17 _PCIE_EXCARD _R2D_C P — C PCIE EXCARD R2D C P
— T BASE=TRU, RUE
, _PCIE_EXCARD R2D_C_N — NC PCIE_EXCARD R2D C N
= = = —  MAKE_BASE=TRUE “NO_TEST=TRUE
20 _USB_TPAD_ N —_— NC _USB_TPAD N
—  MARE_BASE=TRU NO_TEST=TRUE
20 _USB_TPAD_P —_— NC _USB_TPAD P
—  MARE_BASE=TRUE NO_TEST=TRUE

MCP HAS INTERNAL 15K PULL-DOWNS

UNUSED MEMORY SIGNALS

TP_MEM_A_ CLK2P — NC MEM A CLK2P

=TRUE
NC _MEM A é;LK2 N
— MARE_BASE=TRUE NO_TEST=TRUE

MEM A LK P

TP_MEM A CLK2N

TP_MEM_A_CLKSP

MARE_BA. NO_TEST=TRUE
TP_MEM_A_CLKS5N — NC MEM A CLKS5N
= = = =TRUE
TP_MEM_B_CLK2P — NC MEM B_CLK2P NO_TEST=TRUE
TP_MEM B _CLK2N — MEM B_CLK2 =TRUE
—J%E_MA 7BA§E=T§UE =
TP_MEM_B_CLKSP _— MEM B LK P =TRUE
—  MARE_BA! =
TP_MEM_B_CLKS5N — NC _MEM B_CLKS5N =TRUE
—  MARE_BASE=TRUE =

UNUSED GMUX JTAG FROM MCP

; _GMUX_JTAG_TCK_L _— MUX TAG_TCK_L

=  MAKE_BASE=TRUE ~NO_TEST=TRUE
17 _GMUX_JTAG_TDO — NC _GMUX JTAG_TDO

—  MAKE_BASE=TRUE NO_TEST=TRUE

p— MUX JTAG_TDI
— MAKE_BASE=TRUE NO_TEST=TRUE

19 _GMUX_JTAG_TMS — NC GMUX JTAG_TMS

s _GMUX_JTAG_TDI

=TRUE

SYNC MASTER=MASTER

SYNC DATE=N
—

UNUSED SIGNAL ALIAS
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[}

NOTICE OF PROPRIETARY PROPERTY:

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

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 .

051-7845 | D

A.0.0

EET> OF <TOJAL

2 I

1

| DESIGN_SHEETS>



SIGNAL ALIAS

21 TP_MLB_RAM VENDOR P MXM _GOOD 6
— MARE BASE=TRUE
R910
102 21 PM _SLP 83 L o LARA 2 PM_SLPS3 BUF2_L 05070
A MARE_BASE=TRUE —
11w (P50 HAS A 100K TO GROUND)

73 94

46 20 USB_EXT I
MARE_BASE=TRUE

46 USB_EXTD_OC_L =
K22/K23 Use one GPIO for both ports 2&3 OC
USB PORT 2 AND 3 (C AND D) SHARE OVER-CURRENT WITH PORT 2

PREVIOUSLY, PORT 3 HAD ITS OWN BUT EFI MAPS THAT TO EXPRESSCARD
SEE RDAR://6250424

PEG Slot Support

1 cm>—BEG_CLK100M_P — MSKI;[;TBACTEE&SSM PCIE_P oD o e
7 cm>—BEG_CLK100M_N = GPU _CLK100M _PCIE N P
1 @m>—=PEG_R2D_C_P<0..15> — PEG R2D C P< 15> o6 102
1 m—=PEG_R2D_C N<0..15> = PEG R2D C N<0..15> o o
1 @um—=PEG_D2R_P<0..15> — PEG D2R P<0..15> am o o:
1 @om—=PEG_D2R_N<0..15> — PEG D2R N<0..15> am o ox
1 (> PEG_PRSNT_L — MgdléprlPEm:zE(jE L = -

DisplayPort / TMDS Support

s (—=MCP_HDMI_TXC_P — DP_IG ML P<3> oD o
1 =MCP_HDMI_TX — DP IG ML N<3> o1 107
= = = — MNAKE_BASE-TRUE
1 =MCP_HDMI_TXD P<0..2> - DP_IG ML P<2..0> o 107
[mav = — — — MAKE_BASE=TRUE oD
1 =MCP_HDMI_TXD N<0..2> - DP_IG ML N<2..0> o 107
0o = — = — MAKE_BASE=TRUE oD
1 =MCP_HDMI_DDC_CLK — DP_IG _DDC_CLK o
[mang = — — — MAKE_BASE-TRUE_ g
1sqgry—=MCP_HDMI_DDC_DATA — DP_IG DDC_DATA aD »
=MCP_HDMI_HPD — DP_IG _HPD
e QO = WAKE BAST=TRUE <m >
R2900
s _=DVI_HPD_GMUX_INT_— _HPLUG DET2 OK
— o ——ARE_BASE-TRUE A
1/16W
MELE
02

MCP79 PCIe PRSNT# Straps

— PCIE_FW_PRSNT_L

@ v
PCIE_MINI_PRSNT_L 17

Audio Mux aliasing

AUD_SPDIF IN —_—
Bt m‘me:BA E=TRUE —

AUD_SPDIF_IN_CODEC oo <

this alias connects spdif directly from the I/O port to the codec
U ERr e et IR S I S (R P 7 L 1 T T i

o D AUD_MUX_ CNTRL — EKEABAEF_I'?TR‘)J(F TRL

K23 Uses this to control the DP audio mux. K22 does not need this signal

Platform Reset Connections

LPC Reset (Unbuffered)

R981
PLACEMENT_NOTE=P1 1 to U1400 33
103 19 (IT> LPC_RESET L - ace close o 1 2 DEBUG_RESET L, oDy -
5%
frasd R983
402 33
1 AANA,2___SMC_LRESET L oo
PLACEMENT_NOTE=Place close to U1400 't
- 1716w
MP-LF
02
R992
0
17 [I—BCIE RESET L 1 2 __FW_RESET L oD
5%
1716w
MP-LF
R9091 EoL
LAAAZ MINI RESET L oo 3
5%
1716w
MP-LF
02 R990
4 i ANXA 2 PEG RESET L oD 7 0
5%
1716w
R971 el
0
LAAAZ PCA9557D_RESET L oo 2
5%
1716w
Meos R993
1 0 2 CARDREADER_PLT RST L ®47
5%
1/16w
MP-LF
402
R972
33
1 [T—MEM_VIT EN R 1 2 DDRVTT EN 75 78
5%
1/16w
oL
402
NO STUFF
1 C973
0.47UF
10%
6.3V
2 CERM-XS5R
402
R925
PLACEMENT_NOTE=P1 lose to U1400 33
105 15 [IT)—LBC_CLK33M SMC R - ace close te 1 2 LPC_CLK33M_SMC oD 0 103
5%
frsesy R926
402 33
1 2 LPC_CLK33M_LPCPLU; Uy = 103
PLACEMENT_NOTE=Place close to U1400 5%
MP-LF
02
R929
22
103 21 [Twy—BM CLK32K_SUSCLK R 1 2 PM_CLK32K_SUSCLK oo < 103
PLACEMENT_NOTE=Place close to 01400 5%
MP-LF
02

MCP_CPUVDD_EN WILL ASSERT AFTER MCP_PS PWRGD IS UP

R930
22

1 2

21 I MCP_CPUVDD_EN

15 _=MCP_MITI RXER

PLACEMENT_NOTE=Place close to U1400

MCP_MII_NU

MAKE_BASE=TRUE

'‘R955
47K

MCP_CPU_VLD oo =

SYNC MASTER=MASTER

SYNC DATE=N
—

SIGNAL ALIASES
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CRITICAL PPCPU_VTT OUT LEFT 10 11 1 CRITICAL
J1000 J1000
WOLFDALE-SKT-1 WOLFDALE-SKT-[L
BGA-NOHSK =PEVTT SO _CPU_ 650 55 71 BGA-NOHSK
cpu cpu
100 14 FSB_A L<3> L5 a_3* (1 OF 7) ADS*5 D FSB ADS L CED 14 100 100 14 FSB_D_L<0> D_o0+* (2 OF 7) D_32%[5G16 FSB_D_L<32> 14 100
100 14 FSB_A_L<4> P6a_4* BNR* FSB_BNR L 14 100 N 100 14 FSB_D_L<1> D_1% D_33*(5EL5 ESB_D_L<33> sy 14 100
100 11ET)-FSB A L<5> M5 a5+ BPRI*|, G8 FSB_BPRI L ¢y 14 100 §21003 oz 100 14 FSB D L<2> a4 dp 2+ D_34*|,El6 FSB D 1<34> w1 100 D
FSB A L<6> L4 * FSB D_L<3> * *gis FSB D_L<35>
100 14 A_6 DEFER* FSB DEFER L 14 100 §§sz 100 14 D_3 D_35% CED 14 100
100 1aCETy-ESB A L<7>  Miga 7+« MF-LF 100 14¢pTy-FSB D L<d> A5 gD 4% D_36*( Gl ESB D L<36> (wyy 14 100
- DRDY*|y, C1 FSB_DRDY L 14 100 ,402 - -
100 u@lwolx 8* 100 u@lwob 5% D_37*pEL FSB_D_L<37> CED 14 100
| DBSY*y B FSB DBSY L ¢gmy 14 100 2 _
100 1gETY-ESB A L<9>  TS54a 9% ) 100 14 ETY-FSB D L<6> BT 4p 6* D_38*(5F18 FSB D 1<38> (w14 100
100 1gET)-FSB A L<10>  U6a 10+ g g BR_0*o E3 FSB_BREQO_L D 00 100 16Ty ESB D L<7> A7 p 7+ D_39%,E18 FSB D L<39> 14 100
100 14, FSB A L<11> T44A 11% olx PLACE W/ A TESTPOINT W/ A GND NEARBY 100 14, FSB D L<8> D 8% D_40*[EL9 FSB D _L<40> 14 100
. &g IERR*(o AB2 100CPU_IERR L B X
100 14 FSB_A_L<12> USJa 12+ & 100 14 FSB_D_L<9> D 9 D_41%[5E20 FSB_D_L<41> 14 00
- Z INIT*o B3 CPU_INIT L e s 100 - .
100 14 FSB A 1<13> U4Ja 13+ o 100 14 FSB D 1<10> B10 4p _10* D_a2%[E21 FSB D_L<42> 14 100
100 14 FSB A 1<14> v5]a 14% g‘ o LOCK#*}, C3 FSB_LOCK L pry 14 100 100 14 FSB D_L<11> 11 b 11+ D_43%[pF21 FSB D_L<43> 14 100
FSB A L<15> V4 * a FSB D_L<12> * *lh 21 FSB D_L<44>
100 14 A_15 a2 reserely 623 FSB CPURST L e e 100 14 D_12 D_d4*fy 14 100
100 14 FSB_A L<16> W54A 16% <D 100 14 FSB_D_L<13> D_13* D_45* E2 ESB_D_L<45> (T 14 100
— RS_0+}5 B3 FSB RS L<0> ey 100 - -
100 10¢FTy-ESB_ADSTB_L<0>R6ADSTB_0* - 100 14 FTY-ESB D L<14> €12 4D 14 D_46*[5 D2 FSB_D_L<46> (w14 100
- RS_1*5 F5 FSB RS L<1> 7 100 - .
— 100 14 FSB D_L<15> D11 4D 15% D_47+%,G22 FSB D 1<47> 14 100 _—
100 14 FSB_REQ_L<0> REQ_0* RS_2*~ A3 FSB_RS_L<2> 14 100 D=2 QP -
= — 100 11 FTy-ESB_DINV L<0> A8 ([DBI_0* DBI_2*%(, D19 FSB_DINV_L<2> D w00
100 14CETy-FSB REQ 11> J5 gREQ 1* TRDY*o B3 FSB TRDY L egmyue 00 CET)-ESB DSTB I N<0> c8 |DSTBN 0%  DSTBN 2%k G20 FSB DSTB I N<2> wry
100 14 FSB_REQ L<2> M6 JREQ 2* HIT*(5 D4 FSB_HIT_L - FSB_DSTB_L_P<0> Bgons-rm;o DSTBP DG19 FSB_DSTB_L_P<2> -~
o0 1+ PTS_FSB_REQ L<3> kg grro 3+ o D 0 1D - & D
— HITM* E4 FSB HITM L w7y 14 100
100 14 FSB_REQ_L<4> REQ_4*
CED-ESB_REQ_L<d> J6 REQ | 100 16 FTY-FSB D L<16> G9 op_16% D_48%[5 D20 FSB D L<48> 14 100
A20M* CPU_A20M L 14 100 100 14 FSB D_L<17> D_17% D_49%[5D1 ESB D L<49> (mry 14 100
FERR_PBE*(y R3 CPU_FERR_L oy 14 100 100 14 FSB_D_L<18> D_18% D_50*(5Ald ESB_D_L<50> (P 14 100
100 14 (ETY-ESB A L<17> AB64A 17% IGNNE*|y N2 CPU_IGNNE L ¢y i 100 100 14 FTY-ESB D L<19> E9 op_19% D_51%[5Cl5 FSB D L<51> (mry 14 100
FSB A 1<18> W6 * FSB D_L<20> D * *lc1a FSB D_L<52>
100 1 BT oA_18 g sTeCLKH 113 CPU STPCLK L 1 100 100 14 D_20 D_52%|y CED 14 100
100 14(ETY-ESB A L<19> Y6la 19+ <3 100 14 FSB D_L<21> D 21% D_53*[5B15 FSB D L<53> 14 100
- LINTO| K1 CPU_INTR ¢y i 100 . _
100 11(ET)-ESB_A_L<20> Y4qa 20% 100 14¢FTY-ESB_D_L<22> D10 oD 22% D_54%(,C18 FSB_D_L<54> (B 14 100
FSB_A_L<21> a4 |a 21+ LINT1 Ll L20 AL 14 100 FSB_D_L<23> D _23% D 55%|yB16 FSB_D_L<55>
100 1CED> oP- ~ M1 p2 CPU SMI L 7m0 100 14CETY-FSBD L<23> Fllgp _55, GD 1
100 14 CETY FSB_A L<22> ADSoAizz* g 100 11 BT FSB D L<24> F12 Qp_24* D756*DA1 FSB D _L<56> CED 14 100 C
FSB A 1<23> A5 |a 23+ FSB D_L<25> b 25% D 57%|y B18 FSB D_L<57>
100 14 BTy gr_23 2 :4 BCLK_0| F28 FSB_CLK_CPU_P 14 100 oo e 23 37" D e
100 14 FSB A 1<24> ABS |a 24+ G — < 100 14 FSB D_L<26> D_26% D_58*[pC21 FSB D_L<58> 14 100
D g e O|5 ek 1l 628 FSB CLK CPU N _¢wmyus 100 (ED-ESBD L=262 _El3gD | — D
100 14pry-ESB A _L<25> ACSHA_25% - 100 14CETy-ESB_D_L<27> G13 D 27* D_59*[5B21 ESB_D_L<59> (s, 14 100
100 14 (ETY-ESB_A L<26> ABadA 26% g‘ 100 11(ET)-FSB D L<28> F14 gp 28+ D_60%,B19 FSB D _L<60> (14 100
100 14 (ETY-ESB_A L<27> AFSJa 27+« 2 100 14CET)-FSB D L<29> Gla dp 290+ D_61%jyA19 FSB D L<61> w14 100
100 14 (ETy-ESB A L<28> AFada 28« 100 14 FSB D_L<30> D_30% D_62%[5A2 FSB D L<62> (mry i 100
100 14ETy-ESB A _L<29> AG6A 29% 100 14 FSB_D_L<31> D_31% D_63*[5 B2 FSB_D_L<63> 14 100
100 14 (ETY-ESB_A L<30> acaa 30« 100 16ETY-ESB_DINV L<1> G11 §DBI_1* DBI_3%|, C20 FSB_DINV_L<3> CED 14 100
100 14 (ETY-ESB A L<31> AGSJa 31 100 16(FTY-ESB_DSTB L N<1> G12 §DSTBN_1*  DSTBN_3*|5AL6 FSB DSTB L N<3> 5y 14 100
100 14(ETY-ESB_A L<32> AHadA 32¢ 100 16(ET)-ESB_DSTB L P<1> El12 |pSTBP_1 pstep_3| c1 FSB DSTB L P<3> w14 100
100 1 BTy FSB_A_L<33> AHS4A 33%
100 14(ETy-ESB_A_L<34> AI5da 34%
100 14 (ETY-ESB A L<35> AJ64A 35%
100 16(ETy-ESB_ADSTB L<1> ADSJADSTB_1* _—
12 11 10 BRBCPU_VTT_OUT_LEFT
GTLREF VOLTAGE SHOULD BE 0.635 * VTT
'R1040 (63.5% OF 1.2V) = 0.762V
57.6
]}JGW
1
ME-LF
R R1042 B
CPU_GZLREF_DIVO LAAAZ o CPU_GTLREFO 11 25 100
1%
‘R1041 1/16w NOSTUFF
ME-LF
100 1 C1040 102 1C1041
1%
1/16W 10% g%OPF
MF-LF 0 9
e , 6.3V , 50V
2 CERM X7R-CERM
402 402
12 11 10 BBCPU_VTT_OUT_LEFT
1
R1043
57.6 -
}}JGW
MEL R1045
2 10
CPU_GZLREF DIV1 LAAAZ o CPU_GTLREF1 11 25 100
1%
1
R1044 Leiew NOSTUFF
100 1C1042 202 1C1043
1/16w 1UF %%OPF
e , 6.3V , 50V
2 CERM X7R-CERM
402 402
SYNC MASTER=MASTER
RZicom s —
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PPCPU_VTT_OUT_RIGHT 10 11 12
R1100
(TMS) . 51 N
PPCPU_VTT_OUT RIGHT 5%
12 11 10 BRCPU_VTT OU Gl 1/16W
oL
402
12 ¢ SBRVTT SO _FSB CPU i
R1101 | 1 D
(TDI) L 51, | PLACE TMS/TMI/TCK TERMINATION |
12 11 10 PRCPU_VTT OUT LEFT Y | WITHIN 38MM (1.5IN) OF THE CPU |
1/16W e -
) ) ) ME-LF
R1133' R1132'|R1135 402
51 51 51
% % 5%
1/16W 1/16W ]/lGW% R1102
MF-LF MF-LF MF-LF (TCK) 51
402 402 402
CRITICAL a2 =
12 11 10 _PPCPU_VTT OUT RIGHT s
J1000 CRITICAL
NOSTUFF
N WOLFDALE-SKT-1 J1000
1150 BGA-NOHSK
130 CPU WOLFDALE-SKT-1 _—
1% _
g 1/16w 108 55 [TN)-CRU_THERMD P ALl |THERMDA (3 OF (1) PWRGOOD|_N1 CPU_PWRGD am s 00 EGAcgg"‘SK
L 162%F 108 55 CPU_THERMD N AK1 |THERMDC g 5 DPRSTP*|y T CPU DPRSTP L grym, 14 100 CPU XDP TCK AE1 |TcK (4 OF 7) Fc3| g2
<<} 100 13 (I
108 55 QUM CPU_PECI_L G5 _lpECT g = DPSLP*{n P1 CPU_DPSLP_L 14 100 oo s CPU_XDP TDI  ap1 ot Fes 6
CPU_PROCHOT_ I AL2 ~PROCHOT* & SLPx[p L2 ESB CPUSLP L gy 14 100 CPU_XDP_TDO AFl |TDO FC10| E24
100 50 14 COUTY QPROCHO Hlz PSI*|y Y3 CPU PSI L 7 100 12 (OO} Y]
100 50 14 (@O PM_THRMTRIP L M2 NTHERMTRIP* E n e &> 100 13 [TITy-CRU_XDP_TM; AC1 |TMS g FC15| H29
VRDSEL| AL3 NC 100 15 CPU XDP TRST L AG1 §TRST* ) FC18| AE3
PU_GTLREF1 FC23|_A24
100 29 10 _CPU_G H TLREF1 sseL o|_c2 CPU BSEL<0> 14 100 CPU_TESTHI M Ul _|rc28/TDO_M
100 29 10 _CPU_GTLREFQ 181 Jorerero - pr— ) ST e Fc26| _E29
[£2 lrcs/crirer2 BSEL 1i_H30 ____CPU BSEL<L> o, i 100 — = Fc29| U2
BSEL_2 CPU_BSEL<2> 14 100 _—
FC38/GTLREF3 - CPU_TESTHI_0 F26 |TESTHI_O reso
- J16
SKTOCC*[5 AE8 NC CPU_TESTHI_1 W3 |TESTHI_1 rest
100 11 _CPU_COMP<0> Al3 lcoMp_0 - FC32| _HI15
- MSID_1l V1 NC CPU TESTHI 2 7 F25 |TESTHI_2 C
100 11 _CPU_COMP<1> T1 fcomP_1 MSID 0 G25 |rEsTHT 3 n FC33L _H16
100 11 _CPU_COMP<2> G2 lcomp 2 SID_0L Wl nNe - B re3al 317
— IPU BOOTSELECT| Y1 CPU_BOOT G27 |TESTHI_4 B>
100 11 _CPU_COMP<3> R1 |comp_3 626 |rEsTHI 5 w (K Fc3s| H4
100 11 _CPU_COMP<8> B13 |coMp_8 '1R1109 24 |rmerar e B|f  rFcasl aps
CPU_PD_IMPSEL F6 |ITMPSEL 51 F24 TESTHIi7 § FC37| _AB3
%
- AR2
sy CPU_TESTHI 10 H5 |TESTHI_10 re39
R1151 5402 — FC40|_AM6 BM_PGOOD_PVCORE CPU_(7ir 70 71
51
CPU_XDP_BPM L<0> AJ2 §BPM_0*
16w 10012 S RSVD_G6|_G6
MF-LF FROM 975X PDG: IMPSEL L 100 13 11(ETY-CEU_XDP_BPM L<1> AJ1 o[BPM_1% ReVD N
2402 0 - 51 PD TO GND = 100 15 11(ETy-CRU_XDP_BPM L<2> AD2 oBPM_2* 2| rsvp ps|_p
(SELECTS 50 OHM SYSTEM IMPEDANCE) 100 13 11(ET)-CPU_XDP_BPM_L<3> AG2 o(BPM_3* E RSvD Aca —54
100 13 11(gT)-CPU_XDP_BPM_L<4> aF2 Jseu_ax 2 RSVD7M4JE_AC4
= 100 13 11 CPU_XDP_BPM L<5> AG3 BPM_5* g =
D - 5 | RSVD_F29L F29 fr—
100 13 11CETY—CPU XDP BPMB<0> Gl |FC27/BPMBO* RSVD_AH2| AH2
100 13 11Ty CPU XDP BPMB<1> C9 |FC41/BPMBL* RSVD_v2| V2
100 13 11 BT, CPU_XDP_BPMB<2> G4 |TESTHI_9/BPMB2*| RSVD_N5| N5
100 13 11(FTy— CPU_XDP_BPMB<3> G3 |TESTHI_8/BPMB3*| RSVD_E7| E7
AE6
26 13 [TWyXDR_DBRESET L AC2 ([DBR* RSVD_AE6_AE
RSVD_D16| D16
. AK3 [ITPCLK_O RSVD_A20[ _A20
AJ3 |ITPCLK_1 RSVD_E23| E23
RSVD_F23| F23
CPU BPM TERM RSVD_D14| D14
12 11 10 _PPCPU_VTT_OUT_RIGH! Suo-bie
RSVD_E5| E5
’ ’ ’ : RSVD_J3| _J3 B
RSVD_D1| D1
1 1 1 1 1 1 —_ —
R1190|'R1191'R1192'R1193|'R1194 |'R1195
51 51 51 51 51 51
5% 5% 5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W 1/16W 1/16W
ME-LF ME-LF ME-LF ME-LF ME-LF ME-LF
2 402 2 402 2 402 2 402 2 402 2 402
100 13 11 CRU_XDP_BPM L<0>
100 13 11 CPU_XDP_BPM_L<1>
100 13 11 CPU_XDP_BPM L<2>
100 13 11 CPU_XDP_BPM L<3>
100 13 11 CRU_XDP_BPM L<4>
100 13 11 CRU_XDP_BPM_L<5>
100 11 CPU_COMP<8> PPCPU_VTT_OUT LEFT i 11 12
100 11 CPU_COMP<3>
100 11 CPU_COMP<2>
100 11 CPU_COMP<1> ) ) ) )
100 11 CRU_COMP<0> CPU BPMB TERM R1180|'R1181|'R1182('R1183
51 51 51 51
ALSO WRITTEN AS BPM2 5% 5% 54 54
( ) 1/16W 1/16W 1/16W 1/16W
1 1 1 1 1
R1120 |'R1121|'R1122 ('R1123 |'R1128 MP_LF MP_LF MP_LF MP_LF
49.9 49.9 49.9 49.9 24.9 KENTSFIELD CPU SUPPORT 2 2 2 2
1% 1% 1% 1% 1%
s e 3w e 3w
ME-LF = - - =
5402 5402 2402 2402 2402 100 13 11 CPU_XDP_BPMB<3>| A
100 13 1LCETY CPU_XDP_BPMB<2> SYNC MASTER=MASTER SYNC D&\TE=N
100 13 11, CPU_XDP_BPMB<1>
B CPu_xor Bmmeos CPU TEST & MISC.
051-7845 | D
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THIS IS FOR OLDER CPU SUPPORT
WILL PLACE FILTER BUT NOT CONNECT FOR WOLFDALE

CONROE
& =PPVCORE_S0_CPU ~125MA CURRENT
PPVTT FSB_CP!
12116 ' SO_FSB_CPU cERR I_élzolﬂ(lzl o.2a R1210 CRITICAL CRITICAL
2 1/\/3/\/2 FPU_VCCIOPLL :: J1000 J1000
0603 o HIN LINE WIDTHZ0.6 mn WQLFDALE-SKT-1 WQLFDALE-SKT-1
ola| @ [ ofn]| w| = | o o] | w| o] a|o| |« a|<|n| ool o afn]o]alo A o =] wf o o] 4| «f wf o] o o MELE NI NECK WIDTHZ0-2 m BGA-NOHSK BGA-NOHSK
R R R R R R T B B B N I s e I e I e e N R R N S S e e e R N I Aol o] ool o of o of o o 603 N SPACING ZYRESPHR cPU cPU
MR EEEEEEH R EEEEEEE EEEEEEEEEEEEEHEEEHEEEEEEEEEEEEEEEEEEEEEEEE - alL2 (5 OF 7) 261 N2 (6 OF 7) He D
VID PULLUPS WITH VREG VCC! R12 1 1 AlS AG20 AN20 H
100 71 (@UECPU VID<0>  AM2 [VID 0 J25 CPU_VCCA FLT LAAN 2 C‘l‘;&‘éﬁi‘l‘fzv A18 AG23 AN23 HS
100 71 P ID<1> VID_1 J26 5% MIN _LINE WIDTH=0.6 mm A AG24 AN24 H9
- 1/10W  NOSTUFF MIN NECK WIDTH=0.2 mm
00 71 (QUE-CRU VID<2>  AM3 IVID 2 J2 MEIEn1211] 1 NET_SeACTNG TYPE PUR A21 AG AN2 J4
00 71 (@UE-CRU VID<3>  AL6 IVID 3 J28 NOSTUFF A6 AH1 AN2S J.
100 71 CPU_VID<4> vID_4 J29 1 101212 A9 AH10 Bl K]
100 71 @ CPU_VID<5> AL4 \VID_5 J30 1 C12 1 0 1 C12 13 102 —1—1uF AA23 AH13 B11 K5
100 71 CPU_VID<6> aM5 |viD_6 J8 1 S5ur°  —L Tour T, 8% AA24 AHl6 B14 K
100 71 CPU_VID<7> AM7_|viDp_7 CRITICAL J9 —: %?%v —: %?%v ‘jg‘zu" AA25 AH1 Bl 123
12 CRPU_VCCA A23 |vcca K23 SERMIXSR xR AA26 AH20 B20 124
12 CPU_VSSA B23 |lVSsA Jl 0 0 O K24 AA2 AH23 B24 L25
126 PLL 12 CBU_VCCIOPLL €23 [VCCIOPLL WOLFDALE-SKT-1 K25 CPU_VSSA 1, AA28 AH24 BS 126
D23 |vceprL BGANOHSK K26 MEN LINE WIDTH=0.§ mm AA29 AH3 B8 L2 -
CPU_VCC_SENSE AN3 lvcc_SENSE (7 0F T7) K2 MAX_NECK_LENGTH= o ALE cLe 128
o dd — K28 R AA30 AJ10 c13 129
100 71 CPU_VCC_PKG_SENSE P AN5 |VCC_MB_REGULATION K29 ARG AJ13 Cl6 L3
K30 AR AJ16 c19 L30
12 CRPU_VID SELECT _ AN7 |VID_SELECT ks ABL AL c22 L6
TP_CPU VSS SENSE AN4 |vSS_SENSE L8 AB23 AJ20 c24 L
100 71 (@M} —CPU VCC PKG SENSE N ANG |VSS_MB_REGULATION - VCC PLL DECOUPLING ant ass p -
H25 126 PLL AB26 AJ2 D12 N3
12 11 ¢ =PPVTT_SO_FSB CPU 225 lvrr azs M26 AB2 AJ28 D15 N6
. POWER 2 - o 2
A26_JVIT_A26 M28 AB29 AJ30 D21 P23
i:g X:;—i;; 129 AB30 AJ4 D24 P24 C
- M30 AB AK10 D3 P25
229 VIT_A29 M8 AC3 AK13 D5 P26
A30_JvIT_A30 N23 AC6 AK16 D6 P2
B25 |vrT B2S N24 acz | [*NP GND| | axy ) P28
z:s 3:57223 h25 AD4 GND AK ElL GNDGN]DGND 229
= N26 AD! AK20 El4 P30
B28_JvrT_B28 N2 AE1Q AK23 E1 P4
B29 VTT_B29 N28 12 11 10 _PPCPU_VTT OUT LEFT PPCPU_VTT OUT_RIGHT 1o 11 12 AE13 AK24 £2 b
B30 VT B30 N29 AE16 AK2 E20 R2

c25 |vTT_C25

N30 AE1 AK28 E25 R23
c26_|vrT_c26 1C1200 (*C1201
— N8 AE. AK29 E26 R24
€27 |vrT_C27 0.1UF 0.1UF
— P8 AE20 AK30 E2 R25
€28 _JvIT_C28 RS AE24 AKS E28 R26
22 VTT_C29 vees T23 AE25 AK E8 R2 =
g e g LT Ezg Vrr_c30 T24 AE26 AL10 F10 R28
MIN-NECK WIDTH= ot VTT_D25 T25 AE2 AL13 F13 R29
NET_SPACING_TYPE-PWR VT D26 126 AE28 ALLG Flis R30
z:s vrr_p27 T2 AE29 ALL F19 RS
[VTT_D28
- T28 AE30 AL20 F2 R
29 Jyrr p2o 128 FSB VTT DECOUPLING £30 AL20 22 a2
D30 vz D30 130 AE AL24 F 6
11 10 PPCPU_VTT OUT LEFT 12 11 6 _=PPVTT S0_FSB CPU
12 VorTacE T8 AF10 AL2 H10 T
M;i VTT_OUT_RIGHT u23 AF13 AL28 H11 u
[VTT_OUT_LEFT
OVt u24 AF16 AM1 H1 v23
TP_VIT SEL F27 |vTT SEL 1C1226(1C1234/:C1235
- uzs L ¢.1UF L g, 10F—L ¢ 1UF aF1 210 513 V24
U26 8% 8% 8% AF20 AM13 H14 v25
w2 2 gEu 2 gEu 2 gEu arza 16 o s B
u28 i AF24 AM1 H18 v2
ACS u29 = AF25 AM20 H19 V28
AD23 U30 AF26 AM23 H20 v29
AD24 us 1Cc1236|1C1237/:Cc1238 AF2 AM24 H21 va
AD25 vs 0.10F 0.10F 0.10F AF28 AM2 H2 V30
AD26 W23 ; 8% ; 8% ; 8% AF29 AM28 H23 V6
AD2 W24 GEEM GEEM GEEM AF3 aM4 H24 v
AD28 W25 AF30 AN1 H25 w4
AD29 W26 J__ AFG AN10 H26 W
AD30 W2 - AF AN13 H2 Y.
ADS W28 AG10 AN16 H28 ¥5
AE11 v2 AG13 ANL H3 Y
AE1 Y26 AG16 AH e
AE14 Y25 AL AJ
AE15 ¥24
ap1g |VCCP v23 VCCP CORE DECOUPLING
AE19 W8,
AE21 W30
2 v8
AR (SEE VREG PAGE)
AE23 ¥30
AE9 ¥29
AF11 v28
AF1 W29
AF14 AL1S
AF15 ALS A
AF18 AL11 SYNC MASTER=MASTER SYNC_DATE=N
AF19 ALL
veer AL14 CPU POWER, GND, DECAPS
Ao o] o o of o] o of ] o] o] of o] il oo o A A A o] of ] | ] 'R1200 051-7845 | D
o B B A o A o o g A~ o A A o goom A A A A A A NEEEEsEsBesBs B By 680 A le Inc
E H o g gy gy g g gy g gy uyydd o E o Qoo Dg g E o == I RS S B e B B B B B B B 2 d 4 MMM : g 5% pp .
s S A.0.0
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MCP79-specific pinout

¢ _=PP3V3 SO_XDP

5 PVTT_SO_XDP
XDP
XDP XDP__CONN B
R1315 CRITICAL R1316 -
54.9 J130 11eu
1/16W LTH-030-01-G-D-A-TR MP-LF
MP-LP F-ST_8M 02,
402 FoSToS
2
2 o0 1
100 11 (BT CPU_XDP_BPM_L<5> QBSFN_AQ — 4 00 3 - QBSFN_CO JTAG_MCP_TDO am =
100 11 (ETy—CBU_XDP_BPM L<4> OBSFN_A1 o——-10 01> - OBSFN_C1 JTAG MCP_TRST L oo -
8 7
O O
100 11 CETD CPU_XDP_BPM L<3> OBSDATA_AQ s -° oo 2 - OBSDATA_COQ MCP_DEBUG<0> D
100 11 [T CPU_XDP_BPM L<2> QBSDATA A1l - 12 00 11 - QBSDATA_C1 MCP_DEBUG<1> D 0
14 13
O O
100 11 [Ty CRU_XDP_BPM _L<1> OBSDATA_A - ool - OQBSDATA_C MCP_DEBUG<2> D
100 11 (YN)—CRU_XDP_BPM_L<0> OBSDATA A - Lo o2 = QRSDATA_C MCP_DEBUG<3> Yass R
20 19
O O
TP_XDP_OBSFN_BO OQBSFN_BQ 22 00 21 QBSFN_DQ JTAG MCP_TDI oo C
TP_XDP_OBSFN_B1 OBSFN_B1 24 15 o422 QBSFN D1 JTAG_MCP_TMS oo 2
26 25
O O
100 11 I CPU_XDP_BPMB<3> OBSDATA_BQ 28 oo 27 - OBSDATA_DO MCP_DEBUG<4> oD 0
100 11 CIT> CPU_XDP_BPMB<2> OBSDATA_B1 - 30 00 29 o OQBSDATA_D1 MCP_DEBUG<5> oD
32 31
O O
op 0 O CPU_XDP_BPMB<1> OBSDATA B -4 1o o022 = QBSDATA_D MCP_DEBUG<6> D
100 11 I CPU_XDP_BPMB<0> OBSDATA_BR. - 36 oo 35 - OBSDATA_D. MCP_DEBUG<7> D
R1399 - 38 37 -
1K O O
100 14 11 (Pw)—CPU_PWRGD IAAA2 XDP_PWRGD PWRGD/HOOKQ -0 1o o2 - ITPCLK/HOQK4 FSB_CLK ITP P e RURLY .
5% XDP_OBS20 HOOK1 =210 o = ITPCLK#/HOQKS FSB_CLK_ITP_N e RURLY
1/160 =" -
Me-LP VCC_OBS_AB 44 1o o443 VCC_OBS_CD R1303
402 - — — - 1K
» (T PM_LATRIGGER L HOOK. - 26 00 45 o RESET#/HOQK6 100XDP_CPURST L 1 2 FSB_CPURST L I 10 14 100
d - f—
21 (oUT—JTAG MCP TCK HOOK. -2 ool - DBR#/HOQK. XDP_DBRESET I, oD e s PLACEMENT NOTE=Place close to CPU to minimize stub.
- - 1/16w
50 15 o442 NOTE: XDP_DBRESET L must be pulled-up to 3.3V. MF-LF
! - 402
MB MCP. DATA 52 51 PU_XDP_TD
106 52 21 CETY. U CP_0 DA pPa—— ToXe} . TDO CPU 0 Yess RURLL
106 52 21 SMBUS_MCP_0_CLK CL -t ool - TRSTn CPU_XDP_TRST L oD 1 100
CED—== - -
TCK1 NCEA0 oS D1 CEU_XDP TDI D o 100
58 57
100 11 G} CRU_XDP_TCK TCKO - o0 - M CPU_XDP_TMS oo 100
80 15 o322 XDP_PRESENT#
XDP XDP XDP
C1300 * 1 Cl301 R1301°
0.1uF —— ——0.1uF
Tev Tev
xR 2 2 yep ;‘E/,]f‘;]
402 402 402
2

SYNC MASTER=MASTER SYNC DéTE=N

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

100 11 [Ty CPU_BSEL<2>

100 11 (TFy—CPU_BSEL<1>

100 11 (TT)—CRU_BSEL<0>

OMIT
U1400
MCP7A
BGA
(1 OF 11)
100 10 FSB_DSTB L _P<0> CPU_DSTBPO* CPU_DO* FSB_D_L<0> 10 100
100 10, FSB_DSTB_L_N<0> 40 §|cPU_DSTBNO* CPU_D1*|y ¥4 FSB D_L<1> 10 100
100 1o®—“_FSB DINV_L<0> V41 oCPU_DBIO* CPU_D2*, FSB D L<2> 10 100
CPU_D3*|n W42 @SB D L<3> T 10 100
100 10, FSB DSTB L P<1> W. CPU_DSTBP1* CPU Di* FSB D Leds 1o 100
100 10, FSB_DSTB_L_N<1> CPU_DSTBN1* ™ FSB D L<5> o 0o
100 10Ty FSB DINV L<1> gy V35 GCPU_DBI1* cpU De*Lvaz FSB D L<6> oo
100 10(ETyESB DSTB L P<2> gy N37 CPU_DSTBP2* CPU_D7* WALl gy FSB D L<7> ~~~~ wvy 10 100
100 10, FSB_DSTB_L_N<2> CPU_DSTBN2* CPU_D8* FSB_D_L<8> 10 100
100 10(FTy—ESB_DINV_L<2> o=t N35 ([cPU_DBI2* CPU_D9*|y T4 FSB D_L<9> 10 100
B CPU D10*|y Ta2 FSB D _L<10> 10 100
100 10 FSB_DSTB_L_P<3> CPU_DSTBP3* CPU D11* FSB D L<11> 10 100
100 10 FSB DSTB L N<3> M41 CPU_DSTBN3* CPU D12% FSB D 1<12> 10 100
100 10 ETYESB DINV L<3> gy Jdl g L<3> 41 CPU_DBI3* CPU D13* FSB_D_L<13> 10 100
CPU_D14*|y P42 FSB D_L<14> 1o 100
100 10 FSB_A L<3> CPU_A3* CPU D15% FSB D _L<15> 10 100
oo e " ABITQCPU_Ad* CPU_D16% FSB D L<16> 10 100
100 10, FSB A L<5> A cPU_AS* CPU—D17*OAA3£—“—®F D 1170 o
200 10 ESB A L<6> CPU_AG* CPU7D13*0M3§ @ FSB D L<18> G 10 100
100 10, FSB_A L<7> CPU_AT7* CPU D19%| 237 @=p ESB D L<19> CED 10 00
100 10, ESB_A_L<8> CPU_AS* CPU D20%* FSB D _1<20> 10 100
oo e ESP A L<o> AE34QCPU_ RO cPU_D21% FSB_D_L<21> 10 100
oo e e —— CPU_ALO* CPU_D22% W34 FSB D_L<22> 10 100
oo e ——— CPU_ALL* cpu_p23*yw FSB D_L<23> 10 100
oo e ESP_A_L<12> CPU_A12* cPU_D24* FSB D_L<24> 10 100
100 10, FSB A L<13> A CPU_A13* CPU D25% FSB_D_L<25> 10 100
100 10, FSB A L<14> AF. CPU_Al4* CPU D26* FSB D L<26> 1o 100
100 10 ES A L<lo> CPU_ALS cPU_p27+ FSB D L<27> 10 100
00 e cru_atex cPu_p28~ Fsn p r<28> 0 100
100 10, FSB A L<17> AJ34 {CPU_A17* b0 Do B D Le29o e
100 10, FSB A 1<18> A cPU_A18* CPU—DBD*O-QH—“—E)F D <302 e
oo e ESB A L<id> CPU_ALS* cpu_p31* FSB D_L<31> 10 100
oo ESP_A_L<20> CPU_A20* cpu_p32+[yR FSB D_L<32> 10 100
100 10, FSB_A_L<21> CPU_A21* CPU D33% FSB D L<33> 10 100
100 10, FSB A L<22> AL CPU_A22%* CPU D34* FSB D Le3d> 1o 100
100 10 ESB A L<23> CPU_A23* CPU D35* 4 FSB D _L<35> 10 100
100 10 FTyFSB A L<24> gy AL39 GCPU_A24% CPU D3GR FSB D L<36s e
100 10, FSB_A_L<25> CPU_A25% CPU D37+ FSB D L<37> 10 100
100 10, FSB A _L<26> A, CPU_A26+* m CPU—DBS*O-KU—‘-'—@)F b Lc38e e
100 10, FSB A L1<27> CPU_A27%* CPU D39* FSB D L<39> 16 100
100 10, FSB A L<28> CPU_A28* m CPU DA0* FSB D L<d0> 1o 100
oo e ESP_A_L<29> CPU_A25* L‘[_| cPU_pa1* FSB D_L<41> 10 100
100 10 ESB A 1<302 AL33 9CPU_A30* CPUDA2AO13T ey FSB D L<42> oo
100 10, FSB A 1<31> CPU_A31* CPU DA3* FSB_D_L<43> 10 100
oo e ESB A L<3Z> CPU_A32* CPU_D44* L FSB D_L<44> 10 100
oo ESBA_L< CPU_A33* CPU_D45* FSB D_L<45> 10 100
100 10 FSB_A_1<34> CPU_A34%* CPU DaG* FSB D L<46> 16 100
100 10 ETYESB A L35> gy AN34 g L<35> 4 CPU_A35* CPU D47+ FSB_D_L<47> 10 100
100 10, FSB_ADSTB_L<0> AE CPU_ADSTBO* CPU_Dag*|, H4 FSB D_L<48> 10 100
100 10¢FTy—ESB_ADSTB L<1> o= AK35 {CPU_ADSTB1* CPU_DA49*|y L42 FSB D_L<49> 10 100
CPU_D50* FSB D_L<50> 10 100
100 10, FSB_REQ_L<0> CPU_REQO* CPU_D51% FSB_D_L<51> 10 100
100 10 FSB_REQ TL<1> AA CPU_REQ1* CPU_D52* 4 FSB D _L<52> 10 100
25 22 14 ¢ _=PP1VO5 SO _MCP_FSB B 3
100 10, FSB_REQ L<2> AE CPU_REQ2* CPU_D53*| N41 FSB D_L<53> 10 100
’ 100 10 FSB REQ L<3> CPU_REQ3* CPU_D54* FSB D _L<54> 10 100
100 10 FTyFSB REQ L<d> gy  AC39 CPU_REQ4* CPU_D55*(0M42 oquuey FSB D L<55>  wry 10100
R1410 'R1416 CcPU_DS6* FSB_D_1<56> 10 100
65% % 2‘2 100 10Ty FSB ADS L - AD42 CPU_ADS* CPU_D57*(q L4l gy FSB D LSS7> vy 10 100
e e 100 10 FSB BNR L CPU_BNR* CPU_D58* FSB D L<58> 10 100
022 2102 100 10, FSB_BREQO L CPU_BRO* CPU_D59* FSB D L<59> 10 100
100FSB_BREO1_TL AL32 ([CPU_BR1* CPU_D60* FSB_D_L<60> 10 100
100 50 11 [T PM_THRMTRIP_L 100 10, FSB DBSY L AD. CPU_DBSY* CPU_D61%|y K41 FSB_D_L<61> 10 100
100 10 FTYFSB DRDY L~~~ g  AD4] §CPU DRDY* CPU_D62*|y H4 FSB D _L<62> 10 100
100 10, FSB_HIT L CPU_HIT* CPU_D63*(0 H39 gy FSB D L<63>  ¢wvs 10100
100 10, FSB_HITM_L CPU_HITM*
100 10 (FF)—ESB LOCK L~~~ g AC43 §CPU LOCK* CPU_BPRI*|yAA4l FSB_BPRI L 10 100
100 10 QUT}ESB TROY L~~~ g AR4l 4CPU TRDY* CPU_DEFER*| A4 FSB_DEFER L 10 100
R1420'| R1421'| R1422% 105 55 (QUT}—CBU PECL MCP e E4l |CPU PECI BCLK OUT CPU P42 FSB CLK CPU P 1o 100
a0 A 42 % et QU CRUEROCHOLL g ——AJAqPU_PROCHOT BCLK_OUT_CPU_N FSB_CLK_CPU N 10 100
116w 116w 116w - AG43 HCPU._ Ip* _OUT_CPU NGl —ugpFSB CLK CPON __poun
"o s Fﬁ;l 100 0 (TX)—CPU FERRL g  AH40HCPU FERR* BCLK_OUT_ITP_P| FSB_CLK ITP P 13 100
BCLK_OUT_ITP_N| AL42 g FSB CLK ITP N ___ mym 13 100
- £42 {CPU_BSEL2 BCLK OUT NB P| AL41 @ 10oFSB CLK MCP P
- D42 |cPU_BSEL1 BOLK OUT NB N WFSB CLK MCD
- F41 [CPU_BSELO - =
Loop-back clock for delay matching.
100 10 EFSB_RS_L<0> CPU_RSO0* BCLK_IN_N| AK41 -
FSB RS L<1> - AB41 CPU_RS1* BCLK_IN_P| AJ40 -
10 (oU}—ESB_RS_L<2> - AC42 (JCPU_RS2*
25 _PP1VO5 SO MCP PLL FSB CPU_A20M*|y AF4L CPU _A20M L 10 100 =PP1V05 S0 MCP FSB
270 mA (A01) 206 mA g AG27 [V1P1 DLLDLCELL_AVDD CPU_IGNNE* | AH, CPU_IGNNE L 10 100 NO STUFF
20 mA g_AH27 [V1P1_PLL_MCLK CPU_INIT*(GAHA2 g CPU INITL __ mgmy 10 100 'R1440
29 mA ¢_AG28 |VIP1_PLL_FSB CPU_INTR| PU_INTR 10 100 150
15 mA AH28 |vV1P1_PLL_CPU CPU_NMI| AG41 CPU_NMI 10 100 1/16w
o CPU_SMI*|qAHAL g CPUSMIL /5y 000 e
kCr acx i_cons o ida Jncn s _cons o CPo_puRco| A3 g CPU PHRGD o
- - CPU_RESET*(0 H38 g  FSB CPURST L rsym 10 13 100
100MCP_CPU_COMP_VCC AM43 |CPU_COMP_VCC CPU_SLP*|y AM33 up FSB CPUSLP L oD 11 100
100MCP_CPU_COMP_GND AM42 |CPU_COMP_GND CPU_DPSLP*|y AN33 - CPU_DPSLP_L oD 11 100
CPU_DPWR*| AM32 NC
CPU_STPCLK*| TPCLK_L 10 100
CPU_DPRSTP*(0AN32 g CPUDPRSTP L rsym 11 100
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s3(Ery—MEM A _DO<63> @ugp—2LE |MDOO_63 MDQOSO_7_PL ALLO quuuggp—MEM A DOS P<7> -y 33 101
33 MEM_A_DQ<62> MDQO_62 MDQSO0_7_N MEM_A_D( <7> 33 101
33 MEM A DQ<61> AP9 _[MDQO_61 MDQSO_6_P| AR MEM A _DQS P<6> 33 100
3 MEM A DQ<60> AN9 IMDQO_60 MDQSO0_6_N| AR MEM A_DQOS N<6> 33 101
53 ETy—MEM A _DO<59> @up—2LE |MDQOO_59 MDQSO_5_P| AW7 qguuygy—MEM A DOS P<5>  wyy 33100
33, MEM_A_DO<58> [MDQO_58 MDQSO0_ MEM_A_DX <5> 33 101
33 MEM A DQ<57> AN6 _[MDQO_57 MDQSO_4_P| AP1 MEM A _DQS P<d> 33100
3 MEM A DQ<56> AN7 _IMDQO_56 MDQSO0_4_N|_AR1 MEM A_DQS N<d> 33 101
N MEM A _DQ<55> MDQO_55 MDQSO0_3_P| MEM A _DQS P<3> 33 101
- MEM A DQ<54> MDQO_54 MDQSO_3_N| MEM A DQS N<3> 33 101
33 MEM_A_DO< MDQO_53 MDQSO_2_P| MEM_A_DOS_P<2> 33 101
- MEM A DQ<52> AW5 _|MDQO_52 MDQSO_2_N| _AU2 MEM A DQS N<2> 33 101
s MEM A DQ<51> MDQO_51 MDQSO_1_P MEM A DQS P<1> 33 101
53(ETy—MEM A _DO<50> @ugp—2R5_|MDQO_50 MDOSO_1_N| AU3S quuuggy — MEM A DOS N<1>  (mr 53 100
33 MEM_A_DQ<49> MDQO_49 MDQSO_0_PL AU3O quuuygy — MEM_A_DOS P<0> (s 33 101
. MEM A DQ<48> AVS |Mpgo_48 MDQSO_O_N| AT30 gy  MEM A DOS N<0> vy 53 101
1, MEM A DQ<47> Al MDQO_47
1, MEM A DQ<46> MDQO_46
33 MEM_A_DQ<45> MDQO_45
3 MEM A DQ<44> AP11 [MDQO_44
3 MEM A DQ<43> AW6 IMDQO_43 o
3 MEM A _DQ<42> MDQO_42 MRASO* MEM A RAS L 3110
3 MEM_A_DQ<41> MDQO_41 MCASO* MEM A _CAS L 3110
1, MEM_A_DQ<40> MDQO_40 MWEO*()AR1T gy MEM A WE L ____ f5wm 31 100
33 MEM A DQ<39> AU1l [MDQO_39 Z
N MEM A DQ<38> MDQO_38 O
3CETy—MEM A DOS37> g AVI3 [MDQO_37
33 MEM_A_DQ<36> MDQO_36 H
33 MEM A DQ<35> AR11 [MDQO_35
53 (P MEM A DQ<34> @=p2TLL_|MDQO_34 E' MBAO_2{ AP23 g  MEM A BA<2> pmy a0
33 MEM A DQ<33> MDQO_33 I I MBAO_1 MEM A BA<1> 3 101
33 MEM_A_DQ<32> MDQO_32 MBAO_OL AWL7 gy MEM A BA<O> _______ spm 51 101
1 MEM A DQ<31> AR26 [MDQO_31 E'
33 MEM A DQ<30> AU25 [MDQO_30
1, MEM A DQ<29> MDQO_29 m
33 MEM_A_DQ<28> MDQO_28 4
MEM_A_DQ<27>
33 MDQO_27 MAO 14 MEM A A<14> 31 101
1, MEM A DQ<26> AR25 [MDQO_26 -
— MAO 13 MEM_A_A<13> 31101
1, MEM A DQ<25> MDQO_25 -
— MAO 12 2 MEM A A<12> 31 101
33, MEM A _DQ<24> [MDQO_ 24 -
— MAO_ 11| Aw21 MEM A A<11> 31 101
33 MEM_A_DQ<23> MDQO_23 =
g MAO 10! MEM A A<10> 31 101
3 MEM A DQ<22> AR29 [MDQO_22 "
— MAO 9 MEM_A_A<9> 31101
33, MEM A DQ<21> [MDQO_ 21 -
— MAO 8 MEM_A_A<8> 31101
1, MEM A DQ<20> MDQO_20 -
— MAO 7| _AU21 MEM A A<7> 31 101
33 MEM_A_DQ<19> MDQO_19 -
— MAO 6 MEM A A<6> 31 101
1, MEM A DQ<18> 29 IMDQO_18 -
— MAOQ 5! MEM A A<5> 31 101
33, MEM A DQ<17> AV2 [MDQO_ 17 -
— MAO 4 MEM_A_A<d> 31101
1, MEM A DQ<16> MDQO_16 -
- [ﬂ MAO_3| AV MEM A A<3> 31 101
33 MEM_A_DQ<15> MDQO_15 =
— MAO 2 MEM A A<2> 31 101
33, MEM A DQ<14> AR [MDQO_ 14 -
_ MAO 1 MEM A A<1> 31 101
33, MEM A DQ<13> A’ [MDQO_ 13 -
— MAO_O|_AR1O g MEM_A_A<0> oo 2 10
33, MEM A DQ<12> [MDQO_ 12 -
33, MEM A DQ<11> [MDQO_ 11
33 MEM_A_DQ<10> MDQO_10 ————
53 CETy—MEM_A_DQ<9> @=g 237 _{MDQO_9 ggf\]qg}ggL
33 MEM A DQ<8> MDQO_8 0A
MEM A _DQ<7> [MD
33 Q0_7 MCLKOA 2 Pl AW TP_MEM A CLK2P o
33, MEM_A_DO<6> [MDQO_ 6 T
. MCLKOA_2_N| AV33 g TP_MEM A CLK2N s
3 MEM A _DQ<5> AR MDQO_5 -
33, MEM_A_DQ<4> AR [MDQO_4 MCLKOA_1_P| BA24 MEM_A_CLK_P<1> 33 101
s MEM A DQ<3> MDQO_3 MCLKOA_1_N| AY24 g  MEM A CLK N<1>  mym, 55 100
MEM_A_DQ<2> [MDQO_ 2
33, Q0_: MCLKOA 0 P| MEM A CLK P<0> 33 101
33 MEM A DQ<1> AR MDQO_1 7
- MCLKOA_O_N| _BC20 g MEM A CLK N<0> oD 2 101
3(ETYMEM A DO<0> gy AP35 [MDQO_0 -
3 MEM_A_DM<7> AN5 _[MDQMO_7 MCSOA_1%5 AT1 MEM B CS L<l> 31101
- MEM A DM<6> Al MDOMO_6 MCSOA_0*jy ARL MEM A CS L<0> 31 101
33 MEM A DM<5> MDQMO_5
33 MEM_A_DM<4> MDQMO_4 MODTOA_1 MEM_A_ODT<1> 3t 101
35 MEM A DM<3> 27 |MDQMO_3 MODTOA O| AV1S g  MEM A ODT<0>  gymy o 10
33 MEM A DM<2> AW29 [MDOMO_2
3 MEM A DM<1> MDQOMO_1 MCKEOA 1| AU23 g ~ MEM A CKE<l>  gymy 5 10
53 (OO} MEM_A_DM<0> @=—AR34_[MDOMO_0 MCKEOA_O| AT23 o  MEM A CKE<0> ______ gym 31 101
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3 MEM B_DQ<63> MDQ1_63 MDQS1_7_P| AT2 quugy —MEM B DOS P<7>  mry 33 101
33, MEM_B_DQ<62> IMDQ1_62 MDQS1_7_N MEM_B_D <72 33 101
33 MEM B DQ<61> AV2 IMDQ1_61 MDQS1_6_p| AY2 MEM B _DQS P<6> 33 101
35 MEM B DQ<60> A MDO1_60 MDQS1_6_N| AY1 MEM B_DOS N<6> 33 101
53¢ETy—MEM B DO<59> @mgp—2R4_MDOL_59 MDQS1 _5_P| BB qguuygyMEM B DOS P<5> e wyy 33100
33, MEM_B_DOQ<58> IMDQ1_58 MDQS1_5_N MEM_B_D <52 33 101
33 MEM B DQ<57> AU2 |MDQ1_57 MDQS1_4_p| BAl MEM B _DQS P<d> 33 101
33 MEM B DQ<56> Al MDO1_56 MDQS1_4_N| AY1l MEM B_DQS N<d> 33101
33 MEM B DQ<55> MDQ1_55 MDQS1_3_P| MEM B _DQS P<3> 33 101
3, MEM B_DQ<54> MDO1_54 MDQOS1_3_N| MEM B_DQOS N<3> 33 101
33, MEM_B_DO< IMDQ1_53 MDQS1_2_P MEM_B_DOS_P<2> 33 101
3, MEM B _DQ<52> B MDO1_52 MDOS1_2_N| BA: MEM B_DQOS N<2> 33 101
33 MEM B DQ<51> MDO1_51 MDQS1_1_P| MEM B _DQS P<1> 33 101
32 MEM B_DQ<50> MDQ1_50 MDOS1 1 N AY4D quuygy — MEM B DOS N<1> ¢y 33 100
33, MEM_B_DQ<49> IMDQ1_49 MDQS1_0_P MEM_B_DOS_P<0> 33 101
33 MEM B DQ<48> BB2 [MDQ1_48 MDQS1_O0_N| AT4 MEM B_DQS N<0> 33101
3, MEM B DQ<47> BB5 [MDQ1_47
13, MEM B DQ<46> IMDQ1_46
33, MEM_B_DQ<45> IMDQ1_45
3, MEM B DQ<44> B IMDQ1_44
3, MEM B DQ<43> BB4 Jupo1_43 ¥ I
33 MEM B DQ<42> MDO1_42 MRAS1* MEM B RAS L 32 101
32 MEM_B_DO<41> MDQ1_41 MCAS1*( BALD g MEM B CAS L gogm 32 10
13 MEM_B_DQ<40> MDO1_40 :Z‘ MWE1*(y BA1C oy — MEM B WE L g5y 32 10
3, MEM B DQ<39> BA9 [MDQ1_39
3, MEM B DQ<38> IMDQ1_38 O
13, MEM B DQ<37> IMDQ1_37 I I
33, MEM_B_DO< IMDQ1_36
3, MEM B DQ<35> BB8 [MDQ1_35 E'
3, MEM B DQ<34> BBY [MDQ1_34 MBAl_2| BB2 MEM B BA<2> 32 101
13, MEM B DQ<33> IMDQ1_33 H MBAl_1 MEM B BA<1> 3z 101
13 MEM_B_DQ<32> MDO1_32 MBAL _O| BBE17 g MEM B BA<0> _ gomy 52 101
3, MEM B DQ<31> BC32 IMDQ1_31 E i
3, MEM B DQ<30> AW32 [MDQ1_30 m
13, MEM B DQ<29> IMDQ1_29
33, MEM_B_DQ<28> MDQ1_28 4
MEM_B_DQ<27>
33, MDO1_27 MAL 14 MEM B _A<14> 32 100
3, MEM B DQ<26> BB32 IMDQ1_26 -
— MAl 13 MEM_B A<13> 32 101
13, MEM B DQ<25> IMDQ1_25 -
—~ MAl 12| AwW2 MEM B A<12> 32 101
13, MEM B DQ<24> IMDQ1_24 -
— Ma1l 11| BC2 MEM B A<11> 32 101
33, MEM_B_DQ<23> MDQ1_23 =
— MAl1l 10 MEM_B_A<10> 32 101
3, MEM B DQ<22> AW. IMDQ1_22 .
D DO<22>  uapRU36 | ] MAL_9| BE2G g MEM_B_A<9> oD 32 101
3, MEM B DQ<21> IMDQ1_21 m -
] MAl 8 MEM_B_A<8> 32 101
13, MEM B DQ<20> IMDQ1_20 -
- MA1l 7| _BA2 MEM B _A<7> 32 101
33, MEM_B_DQ<19> MDQ1_19 -
— MAl 6 MEM _B_A<6> 32 101
3, MEM B DQ<18> BB MDQ1_18 -
_ MAL_S| BA2T g MEM B A<5> oD 22 101
3, MEM B DQ<17> BA. MDQ1_17 -
— MAL_4| BA2G g MEM_B_A<4> oD 32 10t
13, MEM B DQ<16> IMDQ1_16 [ﬂ -
= MA1l 3| BB2 MEM_B_A<3> 32 101
33, MEM_B_DQ<15> MDQ1_15 =
— MA1l 2| BA25 . MEM B A<2> @ 32 101
3, MEM B DQ<14> AW40 [MDQ1_14 -
— MAL 1 MEM B A<1> 32 101
3, MEM B DQ<13> AV42 [MDQ1_13 -
— MAL 0| BALE g MEM_B_A<0> oo 32 101
13, MEM B DQ<12> IMDQ1_12 -
13, MEM B DQ<11> IMDQ1_11
33, MEM_B_DQ<10> MDQ1_10 ———————
53— MEM B_DQ<9> =242 D01 9 Cyg:#ﬁqRoYL
3, MEM B DQ<8> IMDQ1_8 1A
MEM _B_DQ<7>
. MDO1_7 MCLK1A 2 P| BA42 TP_MEM B CLK2P N
33 MEM_B_DO<6> IMDQ1_6 — =
— MCLK1A_2_N| BRA2 g TP_MEM B_CLK2N s
3, MEM B DQ<5> AP41 |MDQ1_5 -
33, MEM B DQ<4> 40 |MpQ1_4 MCLK1A_1_P| BB22 MEM B CLK P<1> 33 101
32 MEM B_DQ<3> MDQ1_3 MCLK1A_ 1 _N| BA22 g  MEM B CLK N<1> gy 33 100
MEM_B_DQ<2> IMDQ1_ 2
33, Q1_: MCLK1A 0 P! MEM B_CLK_P<0> 33 101
3, MEM B DQ<1> AR41 |MDQ1_1 7
— MCLK1A_O_N| AY10 g MEM _B_CLK_N<0> oD 2 10
QET)—MEM B DO<0> g gAP42 |MDQ1 0 -
33 MEM B DM<7> AT5 |MDOM1_7 MCS1A_1%(y BB14 MEM B CS L<1> 32 101
3 MEM_B_DM<6> BA2 |MpoM1_6 MCS1A_0*{ BBl MEM B _CS L<0> 32 101
2 MEM B DM<5> IMDOM1_5
33 MEM_B_DM<4> IMDQM1_4 MODT1A_1 MEM_B_ODT<1> 3z 101
2 MEM B DM<3> BB34 IMDQM1_3 MODT1A O AY1S5 g  MEM B ODT<0> gsym 32 101
2 MEM B DM<2> BB IMDQM1_2
2 MEM B DM<1> IMDQM1_1 MCKE1A 1 AV3] o ~ MEM B CKE<l> g5y 3z 101

53 (OUT)—MEM_B_DM<0> @—BR42

MDOM1_0

MCKE1A_0 MEM_B_CKE<0> 32 101
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s _TP_MEM A CLKSP Al MCLKOB_2_P MCLK1B_2_P| BA41 TP_MEM B _CLKS5P s
s _TP_MEM A CLK5N - AU34 |MCLKOB_2_N m m MCLK1B_2_N| BB41 > TP_MEM B CLK5N s
o —
101 33 _MEM A CLK P<4> MCLKOB_1_P MCLK1B_1_P| MEM B CLK P<4> 33
0133 MEM A CLK N<d> g BC24 IMCLKOB 1 N 1 = MCLK1B 1 N| BA23 g  MEM B CLK N<d> 5
10133 MEM A CLK P<3> g BA2] IMCLKOB 0_P (v (Y, MCLKIB O_P| BA20 g  MEM B CLK P<3> 5
0130 MEM A CLK N<3> g BB2] IMCLKOB 0 N [ EH  MCLK1B O Nl AY20 g ~ MEM B CLK N<3>
11 31 _MEM A CS L<2> AU17 dMcs0B_o0* o o MCS1B_0%|yBC1 MEM B CS L<2> .
w0131 MEM A CS 1<3> g ARIS (MCSOB_1% o o MCS1B_1*(1BAl3 o ~ MEM B CS L<3> 5
> >
101 31 _MEM_A_ODT<2> [MODTOB_0 ~ ~ MODT1B_0 MEM_B_ODT<2> 32
0131 MEM A ODT<3> g ANIS5 IMODTOB_1 o o MODT1B_1 BCL3 g  MEM B ODT<3>
o MEM A CKE<2> g AV23 |MCKEOB_O g g MCKE1B_O| BAJ0 g  MEM B CKE<2> .,
0031 MEM A CKE<3> g AN25 IMCKEOB 1 MCKE1B_1| BA3]l oy  MEM B CKE<3> 5
25 _PP1VO5_S0_MCP_PLL_CORE
87 mA (AO01) 17 mA T28 |ViP1_PLL_V
12 mA U28 |vViP1_PLL_DP
U2
19 ma V1P1_PLL_CORE MRESETO MCP MEM RESET L
39 ma T27 |V1P1_PLI_XREF_XS

101MCP_MEM _COMP_GND  am41 |

101MCP_MEM_COMP_VDD AN41

MEM_COMP_GND
MEM_COMP_1P8V

2
R1611°
40.2
1
1/100
]
0,
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oD—= - - ! - - -y
N =PEG D2R_N<10> -p— L8 |PEO_RX10_N PEO_TX10_N| J1 g  =PEG R2D C N<10> oo ©
OoD———== - ! ! - ! -
N =PEG D2R_P<11> w@p— L7 |PEO_RX11_P H PEO_TX11_P| I =y =PEG R2D C P<11> oo >
oo——= - = = - = -
SCOD—=BEGD2R N<11> g 16 [PRO_RXIIN U PEO_TX11_N =PEG_R2D_C_N<11> )
D2R_P<12> -p— N1l |PEO_RX12_P PEO_TX12 P| K2 o  =PEG R2D C P<12> oD
- - — - - -y
9 =PEG_D2R_N<12> oy N10 |PEO_RX12 N p‘l PEO_TX12_N| K3 - =PEG_R2D C N<12> o
oo———== - ! ! - ! -
N =PEG D2R_P<13> - N9 |PEO_RX13_P PEO_TX13_P| L4 o  =PEG R2D C P<13> oD o
- = = - = -
s =PEG_D2R_N<13> - P9 |PEO_RX13_N PEO_TX13_N =PEG_R2D <13> 9
N =PEG D2R_P<14> -p— N7 |PEO_RX14_P PEO_TX14 P| M4 o  =PEG R2D C P<14> oD
- ! ! - ! -
° =PEG_D2R_N<14> - N6 [PEO_RX14 N PEO_TX14_N| M3 - =PEG_R2D C N<14> o
- ! ! - ! -
N =PEG D2R_P<15> -p— N5 |PEO_RX15_P PEO_TX15_P| M. wdp =PEG R2D C P<15> oD ©
- ! ! - ! -
SOM—=BEG DR N<15> g N4 [PRO_RXIS_N PEO_TX15S N| M1 g SPEGRD CN<I15>  pymys
PEO_REFCLK_p| E11 PEG CLK100M P N
Int PY - =
> (IN)—EEG PRSNT L p— C9 PEO_PRSNT_16%* PEO_REFCLK_N| D11 gy PEG CLKIOOM N = oWy
Int PU
34 MINI_CLKREOQ L [PEB_CLKREQ*/GPIO_49 PE1_REFCLK_P PCIE _CLK100M MINI P 34
9 PCIE MINI PRSNT L e D9 H[PEB_PRSNT* Int PU PE1_REFCLK_N| F11 PCIE CLK100M MINI N 34
o - QPEB_ . (N| EllL g PCIE CLKIOOM MININ ______ gym
Int PU
a2 FW_CLKREQ T - E8 |PEC_CLKREQ*/GPIO_50 PE2_REFCLK_P PCIE CLK100M FW P a1
s (I)—BCIE_FW_PRSNT L wgp—CL0 QPEC_PRSNT* Int PU PE2_REFCLK_N PCIE_CLK100M_FW a
Int PU
: [T EXCARD CLKREQ L @ 1115 [PED_CLKREQ*/GPIO_51 PE3_REFCLK_P 1 PCIE CLK100M EXCARD P 8
s CIN—BCLE_EXCARD PRSNT L wgp—B10 )PED_PRSNT* Int PU PE3_REFCLK_N| F13 g PCIE CLK100M EXCARD N oo
Int PU
s%‘_LM_PEEicLKREQ*/GP10716 PE4_REFCLK_P TP_PCIE_CLK100M _PE4P 8
s _TP_PE4 PRSNT L w118 |PEE PRSNT*/GPIO_46 PE4_REFCLK_N| H1 TP_PCIE CLK100M PE4N 8
-y ! _ ] _N|_H13 o TP PCIE CLKIOOM PEAN
Int BU Int PU
¢’ [INy—AUD_IP PERIPHERAL DET $ 116 pEF CLAREQ*/GPIO_17  PES_REFCLK P| L14 > TP_PCIE CLK100M PESP s
5@%‘&_PEF7PRSNT*/GP10747 PE5_REFCLK_N TP_PCIE_CLK100M_PE 8
Int BU Int PU
n
7 (OUTCARDREADER RESET g M17 [PEG CLKREQ*/GPIO_18  PE6_REFCLK_P TP_PCIE CLK100M PE6P B
GMUX_JTAG TDO TP_PCIE CLK100M PE6N
OD wgp— 1119 IPEG_PRSNT*/GPIO_48 PE6_REFCLK NL M14 gy s
Int PU
34 PCIE WAKE L wfp— F17 §JPE WAKE* Int PU (S5) PEX_RSTO*[y K11 PCIE RESET L il
mang - OPE_! ) DKLL g PCIE RESETL om
102 34 PCIE MINI D2R P - K9 [PE1_RX0_P PE1_TXO0_P PCIE MINT R2D C P 34
1023 (IN)—BCIE MINI D2RN g J9 [PE] RXO N PEL TXO N\ C8 g PCIE MINI RDCN owys
102 41 PCIE FW D2R P - H9 |PE1_RX1_P PE1_TX1_P PCIE FW R2D C P a
102 41 (TW)—BCIE_FW_D2R_N - G2 [PE1_RX1 N PEL_TX1 N| A8 g  PCIE FW R2D C_N oD
s (IM)—BCIE EXCARD D2R P > F9_|PE1_RX2_P PE1_TX2_P| A7 > PCIE_EXCARD R2D C P oo ¢
° I PCIE_EXCARD _D2R_N - E9 [PE1_RX2_N PE1_TX2_N| B7 - PCIE EXQARD__M—wRL’D 8
s _TP_PCIE_PE4 D2RP PE1_RX3_P PE1l_TX3_P, TP_PCIE PE4 R2D CP 8
s _TP_PCIE PE4 D2RN - G7 _|PE1_RX3_N PE1l_TX3_N TP_PCIE PE4 R2D CN 8
- _RX3_1 _TX3_NL_C6 g TP PCIE PR4 RZD CN
28 25 _=PP1V05_S0_MCP_PEX DVDDO =PP1V05_S0_MCP_PEX AVDDO 25 28
57 mA (AO1l, DVDDO & 1) T1 Y1 206 mA (A01, AVDDO & 1)
Wi9 ACl
Minimum 1.025V for Gen2 support o1 AD12 Minimum 1.025V for Gen2 support
V19 V1
wi6 | [ViP1_PEX_DVDDO Wl
Wl AAl
wlg V1P1_PEX_AVDDO| | AB12
ulé M12
26 _=PP1V05_S0_MCP_PEX DVDD1 Pl
R1
V1P1_PEX_DVDD1 N12
T12
Ul
25 _PP1VO5_SO0_MCP_PLL_PEX T16 [V1P1_PLL_PEX =PP1V05_S0_MCP_PEX_AVDD1 2
84 mA (AO1) M13
v1ip1_pEx_avppi| (13
102MCP_PEX CLK_COMP All |PEX_CLK_COMP P13
NO STUFF
'R1710
> 378 If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
W If PE1l interface is not used, ground DVDD1_PEX and AVDD1_PEX.

/160
MP-LF
, 402

PLACEMENT_NOTE=Place within 12.7mm of U1400

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number).
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20 6 ~=PP3V3 S5 MCP_GPIO

OMIT

Ul400
MCP7A
BGA
(6 OF 11)
V3P3_DUAL_RMGTO,
V3P3_DUAL_RMGT1

V1PO_DUAL_RMGT_0
V1PO_DUAL_RMGT_1

=PP3V3_ENET MCP_ RMGT 18 25 38

83 mA (AO1)

=PP1V05_ ENET MCP_RMGT 25 38
131 mA (AO1)

Interface Mode

MCP Signal

=MCP_HDMI_TXC_P/N
=MCP_HDMI_TXD_P/N<0>
=MCP_HDMI_TXD_P/N<1>
MCP_HDMI_TXD_P/N<2>
=MCP_HDMI_DDC_CLK
=MCP_HDMI_DDC_DATA
=MCP_HDMI_HPD
DP_IG_AUX CH_P/N

TMDS /HDMI

TMDS_IG_TXC_]
TMDS_IG_TXD_P/N<0>
TMDS_IG_TXD_P/N<1>
TMDS_IG_TXD_P/N<2>
TMDS_IG_DDC_(
TMDS_IG_DDC_DATA

TMDS_IG_HPD

TP_DP_IG_AUX_ CHP/N

DisplayPort

P/N DP_IG_ML_P/N<3>
DP_IG_ML_P/N<2>
DP_IG_ML_P/N<1>
DP_IG_ML_P/N<0>
CLK DP_IG_DDC_CLK
DP_IG_DDC_DATA
DP_IG_HPD
DP_IG_AUX CH_P/N

NOTE: 1M pull-down required on DP_IG_CA_DET if DP not used.
NOTE: 20K pull-down required on DP_HPD_DET.
NOTE: 1K pull-down required on DP_IG_AUX_CH_N if DP is used.

NOTE: HDMI port requires level-shifting.
be used to provide HDMI or dual-channel TMDS without

level-shifters.

LVDS:

IFP interface can

Power +VDD_IFPx at 1.8V

Dual-channel TMDS: Power +VDD_IFPx at 3.3V

Network Interface Select

Interface ENET_TXD<0>
RGMII 1

NOTE: All Apple products set strap to
MII, RGMII products will enable
feature via software. This
avoids a leakage issue since

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

MCP79 requires a S5 pull-up.

=PP3V3_S0_MCP GPIO 619 21

'R1861
100K

51
1/16%

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.

WF: IFP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases

104 37 ENET_RXD<0> w23 [MIT_RXDO
104 37 [Tgy—ENET RXD<1> & B23 |MIT R¥DL Z MIT_VREF| E28 g MCP_MIT VREF o=
ENET_RXD<2> E24 |MIT
104 37 @_ENET o - 2 _RXD2 4 MIT_TXDO| B24 oy ENET_TXD<0> o 37 10
A MIT -
104 37 (TWy—ENE - _RXD3 MII_TXD1| C24 g ENET_TXD<1> oD 37 10
104 37 ENET CLK125M RXCLK MII_RXCLK q MII_TXD2[ C25 g ENET TXD<2> oD 37 106
106 37 (I)—ENET_RX_CTRL wgpC22 [MIT_RXDV MII_TXD3| D25 gy ENET TXD<3> oD 27 104
N =MCP_MII_RXER wpF23 |MII_RXER/GPIO_36 MIT_TXCLK| D24 gy ENET CLK125M TXCLK oD 37 106
- - - o
5 =MCP_MIT MIT_COL/GPIO_20/MSMB_DATA MII_TXEN| C26 gy ENET_TX_CTRL ooy 37 10
=MCP_MII_CR: B22 |MII_CRS/GPIO_21/MSMB_CLK
' D - _CRS/GPIO_21/MSMB_C: MIT_MDC| D21 o ENET MDC ooy 57 108
s _TP_ENET_INTR_L wgp—J22 [MII_INTR/GPIO_35 MII_MDIOL C2] gy ENET_MDIO D ¥ 10
25 _PP1V05_ENET MCP_PLL_MAC MII_PWRDWN/GPIO_37| G23 TP_ENET PWRDWN_L s
5 mA (AO1) V1P1_DUAL_MACPLL
BUF_25MHZ| E23 o MCP_CLK25M BUFO_R D 35 10
10sMCP_MII COMP_VDD €27 |MII_COMP_VDD
104MCP_MIT COMP_GND B27 |MII_COMP_GND MII_RESET*(5J23 o ENET RESET L oo
1
PP3V3_S0_MCP_DAC 26 R1860
R1811 100K
15.9 V3P3_RGBDAC_VDD| I3, 103 mA 206 mA (A01) R
. — - 1160
1 V3P3_TVDAC_VDD| K3 103 mA e
1160 TP_MCP_RGB_DAC_RSET €39 |RGB_DAC_RSET - - a0z,
frre
TP_MCP_RGB_DAC_VREF B38 |RGB
o CE_RGB_DRC _DAC_VREE DDC_CLKO| B3l g MCP_DDC_CLKO
- -
DDC_DATAO| 23] gy MCP_DDC_DATAO
n ]
RGB_DAC_RED| B39 .o TP_MCP_RGB_RED
_DAC_ -
MCP_TV_DAC_RSET E36 - U » RGB_DAC_GREEN| 239 g TP_MCP_RGB_GREEN
Lot TV_DAC_R — =
s _DAC_RS: 2 RGB_DAC_BLUE| B40 g TP_MCP_RGB_BLUE
s (Um—MCE_TV_DAC VREF A35 |TV_DAC_VREF o - g
@ RGB_DAC_HSYNC| 240 g TP_MCP_RGB_HSYNC s
D 8 _DAC_
% RGB_DAC_VSYNC| A4l g TP_MCP_RGB_VSYNC s
TV / Component
RT_IG R C_PR
c / Pr TV_DAC_RED| A36 g [ G R C oD ¢
Y /Y TV_DAC_GREEN| B36 g CRT IG G Y Y oD
8 MCP_CLK27M_ XTALT XTALIN_TV e b
R1820 — Comp / Pb TV_DAC_BLUE| _C36 g CRT IG B_COMP_PB oo -
A 5 MCP_CLK27M XTALOUT @=—D38 |XTALOUT_TV - - g
X oK -
i TV_DAC_HSYNC/GPIO_44| D36 g CRT IG HSYNC i
116w
-Le TV_DAC_VSYNC/GPIO_45| C37 g CRT IG VSYNC s
weatr _pAC_ _ - >
S CED LPCPLUS_GPIO E16 |GPIO_6/FERR*/IGPU_GPIO6 IFPA_TXC_P| B35 g LVDS_IG A CLK P oD 5 107
93 (IN)—RE_IG CA DET B15 |GPIO_7/NFERR*/IGPU_GPIO7 IFPA_TXC_N| C35 g LVDS_IG A CLK N oD &0 107
(See below) IFPA_TXDO_P| B32 g LVDS_IG A DATA P<0> oD 59 107
UT}—LYDS_IG_BKL_PuM @=—G39 |LCD_BKL_CTL/GPI -
- T LVDS IG BKL ON E3 CD_BKL_CTL/GPI0_57 IFPA_TXDO_N| 232 g LVDS_IG A DATA N<0> oD o 107
- LVDS IG PANEL PWR. - ra LCD_BKL_ON/GPIO_59 [ | IFPA_TXD1_P| D32 gy LVDS_IG A DATA P<1> oD o 107
0 (QUQ—LVDS IG PANEL PWR g F40 [LCD PANEL_PWR/GPIO_58 IFPA_TXD1_N| C32 g LVDS_IG_A_DATA_N<1> ooy o 107
MCP HDMI TXC P D35 B/MLO LANE3 P m IFPA_TXD2_P| D33 g LVDS_IG A DATA P<2> oD o5 107
o= HDMI_TX( u T
; MCP HDMI TX: - xS /MLOiLANE:%iN IFPA_TXD2_N| _C33 g LVDS_IG A DATA N<2> 89 107
o=k C_N @=—E35 |HDMI_TX — - o>
N _TXC_N _LANE3 I IFPA_TXD3_P| B34 g LVDS_IG A DATA P<3> o &0 107
s P_HDMI_TXD_P<0> HDMI_TXDO_P/MLO_LANE2_P 4 IFPA_TXD3_N| C34 g LVDS_IG_A_DATA_ N<3> oD o9 107
N =MCP_HDMI TXD_N<0> @=—E35 |HDMI_TXDO_N/MLO_LANE2_N
=MCP_HDMI_ TXD P<1> F33 |HDMI p.'
° Sal TXD1_PB/MLO_LANEL P IFPB_TXC_P| L31 g LVDS_IG_B_CLK_P oDy o 107
s =MCP_HDMI_ TXD N<1> HDMI_TXD1_N/MLO_LANEl_N e b
— - - ! IFPB_TXC_N| K31 & LVDS_IG B CLK N oD @0 107
9 =MCP_HDMI TXD P<2> @u—J133 |HDMI_TXD2_P/MLO_LANEO_P - - g
s =MCP_HDMI_TXD_N<2> HDMI_TXD2_N/MLO_LANEO_N E' IFPB_TXD4_P| J29 oy LVDS_IG_B_DATA_ P<0> oD o 107
IFPB_TXD4_N| H29 o LVDS_IG B _DATA N<0> oD o5 107
- ! -
107 93 (OUMDR_IG AUX CH P @=—D43 _|DP_AUX_CHO_P 4 IFPB_TXD5_P| 129 g LVDS_IG B _DATA P<1> O o 107
107 93 (gOM—DB_IG AUX CH N @=—C43 |DP_AUX_CHO_N IFPB_TXD5_N| K29 oy LVDS_IG B _DATA N<1> ooy o5 107
q IFPB_TXD6_P| L30 g LVDS_IG_B_DATA_ P<2> Ty o 107
(See below) - - - 5
N =DVI_HPD_GMUX_ INT 1 |HPLUG_DET2/GPIO_22 L.: IFPB_TXD6_N| K30 g LVDS_IG B _DATA N<2> oD o 107
bl =MCP HDMI HPD o F31 |HPLUG_DET3 IFPB_TXD7_Pl N30 g LVDS_IG B DATA P<3> oD & 107
IFPB_TXD7_N| M30 g LVDS_IG B _DATA N<3> Uy o 107
26 _=PP3V3R1V8 SO _MCP_IFP_VDD — - -
190 mA (A01, 1.8V) tﬂileBilFPAivDD
1P8_IFPB_VDD DDC_CLK2/GPIO_23| €30 LVDS_IG DDC_CLK
26 _PP3V3 S0 MCP_VPLL V1P8_IFPB_V] c_C = - oD
DDC_DATA2/GPIO_24| B30 gty LVDS_IG_DDC_DATA oD
16 mA (AO1) 8 ma V3P3_PLL_IFPAB - = -
8 ma V3P3_PLL_HDMI DDC_CLK3| D31 g =MCP_HDMI DDC_CLK i
- -
26 _=PP1V05 SO _MCP_HDMI_VDD T25 |V1P1_HDMI_VDD DDC_DATA3| _E31 gy =MCP_HDMI_DDC_DATA D
— — — =
95 mA (A01)
107 26 MCP_HDMI RSET J31 |HDMI_RSET IFPAB_RSET| E32 MCP_IFPAB RSET D 26 102
107 26 MCP_HDMI VPROBE J30 |HDMI_VPROBE IFPAB_VPROBE| G31 MCP_IFPAB_VPROBE D 26 102
'R1850
10K

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

In MCP79 these pins have undocumented internal
pull-ups (~10K to 3.3V S0).

To ensure pins are low

by default, pull-downs (1K or stronger) must be used.

=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).
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U1400

MCP7A
BGA
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10319 BCI REQOL T2 oPCI REQO* PCI_GNTO* TP_PCI GNTO L N
10319 PCI REQL L V9 |PCI_REQ1*/FANRPM2 PCI_GNT1*/FANCTL2| U1Q g TP PCI GNMIL ¢
1 (OO} CRTMUX_SEL_TV_L T3 [PCI_REQ2*/GPIO_40/RS232_DSR* PCI_GNT2*/GPIO_41/RS232_DTR* MUX_JTAG_TM; 8
77 AUD_IPHS SWITCH EN U9 [PCI_REQ3*/GPIO_38/RS232_CTS* PCI_GNT3*/GPIO_39/RS232_RTS*| Ull - GMUX JTAG TDI oD ¢
15 (I—MCE_RS232 SIN L T4 [PCI_REQ4*/GPIO_52/RS232_SIN* PCI_GNT4*/GPIO_53/RS232_SOUT*| P3 - MCP_RS232 SOUT L oD 0
1. MCP_DEBUG<0> AC3 |pc1_apo PCI_CBEO* TE_PCI_C_BE_L<0> °
13 MCP_DEBUG<1> AE10 |pCI_AD1 PCI_CBEL*( ARG gy TP PCI C BE L<l> ¢
13 MCP_DEBUG<2> AC4 |pCI_AD2 PCI_CBE2%( AAL]l gy TP PCI C BE L<2>
13, MCP_DEBUG<3> PCI_AD3 PCI_CBE3*( W10 gy TP PCI C BE L<3> ¢
1. MCP_DEBUG<4> PCI_AD4
“TD MCP_DEBUG<5> AC6 |pCI_ADS PCI_DEVSEL*() BAD ey TP PCI DEVSEL L s
13 MCP_DEBUG<6> AB2 |pcI_aD6 PCT_FRAME*|y ¥4 TP_PCI_FRAME L N
1:CETy—MCP_DEBUG<7> AC7 |pCI_AD7 PCI_IRDY* TP _PCI IRDY L ®
s _TP_PCI AD<8> Acg |pc1_aps PCI_PAR| TP_PCI PAR °
TP_PCI_AD<9> AR2 [PCI_AD9 PCI_PERR*/GPIO_43/RS232_DCD* TP_PCI_PERR L s
s _TP_PCI AD<10> AC9 |pCI_AD10 PCI_SERR¥( AA7 gy TP PCI SERRL &
s _TP_PCI AD<11> AC10 |pCI_AD11 PCI_STOP*() Y2 gy TP PCI STOP L = &
e e rex puejoronl 11 e mimusmi  gm
TP_PCI_AD<14> AAS |pcI api4 e FU(89)
s _TP_PCI AD<15> ¥s lpcr_apis
s _TP_PCI AD<16> W3 |PCI_AD16 PCI_RESETO* MEM_VTT EN R N
¢ _TP_PCI_AD<17> W6 |pcT_ap17 H PCIikESETl*o.E.U_%S
s _TP_PCI_AD<18> W4 |pCcI_AD18
s _TP_PCI AD<19> W7_|pcI_aD19 U
s _TP_PCI AD<20> v3 |pCcI_AD20 p-l pCI CLKOL_R6 . TP PCI CLKO R
s _TP_PCI AD<21> W8 |pCI_aD21 PCI CLK1| R by TP _PCI CLKL N
s _TP_PCI_AD<22> v2 |pcI_aD22 - bd
N PCI_CLK2, 103PCT_CLK33M MCP R
s _TP_PCI_AD<23> W9 _|pcI_aAD23 -
s _TP_PCI_AD<24> U3 |pcI_ap24
s _TP_PCI_AD<25> W1l |pCI_AD25 1;21910
s _TP_PCI_AD<26> U [PCI_AD26 °%
s _TP_PCI AD<27> U5 _lpcI_ap27 e
s _TP_PCI AD<28> ul |pc1_ap2s -
oo por Abcaes v learanes S s PCT CLK33M MCP PLACEMENT_NOTE=Place close to pin RS
s _TP_PCI_AD<30> T5 |pCI_AD30
s _TP_PCI_AD<31> U7 lpcI_ap31l
s _TP_PCI_INTW L P2 o[PCI_INTW*
s _TP_PCI_INTX L N3 o[PCI_INTX* LPC FRAME*ps ADA .LPC FRAME R L R1960 22 2 LPC_FRAME L oDy 0
e —— N2 gPCI_INTY* LPC_PWRDWN* /GPTO_54/EXT_NMI*|_AE1 LPC_PWRDWN_L YW e 9 51
s _TP_PCI_INTZ L N1 o[PCI_INTZ* - - - o
LPC_RESETO*|y AES - LPC_RESET L oo o
s _TP_PCI_TRDY L Y3 [PCI_TRDY* U
p-l LPC_ADO|_AD3 gy 02| LPC_AD_R<0> R1950 22 1 AAAZ . — LPC_AD<0> D 0
51 4> [T)—BM CLKRUN L AD11 |PCI_CLKRUN*/GPIO_42 LPC_AD1| AD2 g gy 10l IPC AD R<1> R1951 22 AANZ o* /oW MPLE 492 ypc ap<i> D ¢
q LPC_AD2| ADl g gy 10 LPC AD R<2> R1952 22 LAANZ o /wew  wmrre 402 1pe ap<2> D o =
+2 [I¥y—EW_BME L AE2 [LPC_DRQ1*/GPIO_19 Int PU LPC_AD3|_ADS  cpuggicsl LPC AD R<3> R1953 22 IAAAZ Z: jij: ::_z: ::: LEC hpede <D @ =
s _TP_LPC_DROO_L AE] G[LPC_DRQO*  Int PU
51 45 ETy—LPC_SERIRQ AE6 [LPC_SERIRQ Int PU LPC_CLKO| AE9 - LPC CLK33M SMC R oD ° 02
w24 ¥26 'R1961
10K
U26 Y2 g )
U39 AB18 A
U4 H34 2402
us AB20 Strap for Boot ROM Selection (See HDA_SDOUT)
vié AB21 =
v1 AB23
vig AB24
V20 AB25
V22 AB26
V24 AB2
V26 AB28
v2 Q AB34
v28 AB3
v33 Z AB4
v3 AB40
va (D AC2
v40 | |enp GND| |_ac36
v AC40
W20 AB33
w2 ACS
W24 ADI16
W36 AD1
W40 AD18
W43 ADI19
Y16 AD20
v1 AD24
vig AD25
Y19 AD26
Y20 AD2
Y22 AD28
Y24 AD33
¥25 AD34

19

103 19

103 19

19

19

103

=PP3V3_S0_MCP GPIO

2118 6
MCP_RS232 SOUT L R1989 8.2K LAAAZ
5% 1/16w  MP-LF 402
PCI_REQO L R1990 8.2K LAAAZ
PCI_REQI L R1991 8.2K IVVNE 5% 1/16w  Wr-Lr 402
CRTMUX_SEL_TV_L R1992 8.2K ]’\/\/\,2 5% 1716w MF-LF 402
MCP_RS232 SIN L R1994 8.2K ]'\/\/\/2 5% 1/16W  MF-LF 402
5% 1/16w  MP-LF 402
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102 a5

102 a5

102 a5

OMIT
Ul1l400
MCP7A
BGA
(8 OF 11) External A
ATA_HDD_R2D SATA_AO_TX_P USBO_P| B_EXTA_P 46 103
102 45 (OUT)—SATA HDD R2D C N - AJ6 |SATA_AO_TX_N USBO_N| D2 USB_EXTA N 46 103
AirPort (PCIe Mini-Card)
SATA HDD_D2R_N - AJ5 |SATA_AO_RX_N USB1_P USB_MINI P s
102 45 [T)—SATA HDD D2R P ; AJ4 |SATA_AO_RX_P USB1_NL D28 quuygp —USB MININ ___ wrye
External D
UsSB2_P| A2 USB_EXTD_P 16 103
USB2_N|_B28 gy — USB EXTD N 4%y 46103
102 45 (OUT}SATA ODD R2D C P~ g AJIl |SATA Al TX P Camera
102 45 @_WN—‘_MLSATAJALTXJV USB3_P B_CAMERA_P 47 103
USB3_NL G29 gy — USB CAMERA N £ &vy 47103
SATA ODD_D2R_N - AJ9 |SATA_Al_RX_N IR
102 45 [T)—SATA ODD D2R P ; AK9 |SATA_Al_RX_P USB4_PL K27 quuygp—USB IRP  (wry 470
4 USB4_N B_IR 47 103
E| m Geyser Trackpad/Keyboard
USB5_P|_J2 USB_TPAD P N
TP_SATA C_R2D_CP - AK. ATA_BO_TX_P ¢ m USB5_N|_J27 gy USB_TPAD N D ¢
TP_SATA_C_R2D_CN ; AJ3 |SATA_BO_TX_N D Bluetooth
m USB6_P B_BT_P 47 103
TP_SATA C_D2RN - AJ2 |SATA_BO_RX_N USB6_N| G27 gy  USB BT N D
TP_SATA C_D2RP ; AJl |SATA_BO_RX_P External B
USB7_PL D27 gy USB EXIB P (wry a6 10
USB7_NL E27 gy USB EXTBN w46 103
ExpressCard
TP_SATA D_R2D_CP - AM4 ATA_B1_TX_P USB8_P| K2 USB_EXCARD_P 8 =PP3V3 S5 MCP_GPIO 618
TP_SATA D R2D_CN : AL3 ATA_B1_TX_N USB8_N| USB_EXCARD N 8
- External C
TP_SATA D_D2RN - AL4 |SATA_B1_RX_N USB9_P| H2 USB_EXTC P 16 103 'R2051 'R2053
TP_SATA D D2RP - AK3 ATA_B1l_RX_P USBY_N| 2 USB_EXTC N 46 103 8.2K 8.2K
USB10_P TP_USB_10P s L ioa T L aoa T
USB10_N|_G25 gpuuggg TP_USB_10N N
TP_SATA E_R2D_CP &= ANl |SATA_CO_TX_P
TP_SATA E_R2D_CN ; AM1 |SATA_cO_TX_N USB11_P USB_SDCARD P 47 103 R2050' R2052'
USB11_N| 123 gugp USB SDCARD N G 0 8.2K 8.2k
TP_SATA_E_D2RN - AM ATA_CO_RX_N s ]
TP_SATA E_D2RP : AM3 AT, 7C07RX7P 022 022
- USB_0CO*/GPIO_25| 121 qgu USB_EXTA oC L am
USB_OC1*/GPIO_26[ K21 g USB_EXTB OC L am
USB_OC2*/GPIO_27/MGPIOL J21 e USB_EXTC_OC_L ams
TP_SATA F_R2D_CP - AP3 |SATA_C1_TX_P USB_OC3*/GPIO_28/MGPIO| H2l g EXCARD_OC_L
TP_SATA F_R2D_CN - AP2 |SATA_C1_TX_N
TP_SATA_F_D2RN . AN3 ATA_C1_RX_N V3P3_PLL_USB| L28 PP3V3 S0 _MCP PLL USB 25
TP_SATA_F_D2RP ; AN. ATA_C1_RX_P 19 mA (A01)
USB_RBIAS_GND
45 _TP_MCP_SATALED L - E12 (|SATA_LED*
25 _PP1VO5 SO MCP PLL SATA AE16 [V1P1_PLL_SATA
84 mA (AO1)
¢ _=PP1V05_S0_MCP_SATA DVDDO
43 mA (A01, DVDDO & 1) AF19
AG16
Minimum 1.025V for Gen2 support AGL V1P1_SATA DVDDO
AG19
25 _=PP1VO05_S0_MCP_SATA DVDD1
AH19 | JVIP1_SATA_DVDD1 Sl
AF2
26 _=PP1VO05_S0_MCP_SATA_AVDDO AF26
127 mA (A01, AVDDO & 1) AJ12 GND| |_AF2
. AN11 AF28
Minimum 1.025V for Gen2 support KL AF33
AK13 AF34
AL12 | |V1P1_SATA_AVDDO AF3
AM11 AF40
AM1 AG18
AN1 AG20
AL13 AG22
25 _=PP1VO5_S0_MCP_SATA AVDD1 AG26
AN14 AG36
AL14 AG40
AM13 | [V1P1_SATA_avDD1 AH1B
AM14 AH20
AH2
102MCP_SATA_TERMP AE3 |SATA_TERMP AH24
'R2010 =
2.49K
v If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
e If all SATA Cx pins are not used, ground DVDD1_SATA and AVDD1_SATA.

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number).
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OMIT
%]é;}QAO =PP3V3R1V5_SO_MCP_HDA 62125
BGA 7 mA (AO1)
(9 OF 11)
V3P3_DUAL_HDA_O| J16 'R2160
V3P3_DUAL_HDA_1| K16 8.2K
5%
/
< e D
oo R2170
22
103 62 [T HDA SDINO wp— GL5 |HDA SDATA_INO Q HDA_SDATA_OUT| F15 g 103 21 HDA SDOUT R AN\ HDA_SDOUT EOD 62105 e e e e e e e e e e e e — — = = |
Int PD m e ! BIOS Boot Select |
R2171 e | |
2
s _TP_MLB RAM SIZE w114 IGPIO_2/HDA_SDATA_IN1/PS2_KB_CLK HDAﬁBITCLKﬂ—%\/\/\II HDA BIT CLK gD <2 103 | I/F HDA_SDOUT LPC_FRAME# |
Int PD 53 |
116w |
neL R2172 | LPC 0 0 |
22
TP_MLB RAM VENDOR GPIO_3/HDA_SDATA_IN2/PS2_KB_DATA HDA_RESET*| K15 103 20 HDA RST R L 1 2 HDA RST L 62 103 |
25 21 ¢ _=PP3V3R1V5_S0 MCP_ HDA ? — — — e — < - AVAVAY; Livg PCI 0 1 |
(MXM_OK for MXM systems) Int PD e | |
R2173 ! SPIO 1 0
'R2110 22 a0z |
49.9 HDA_SYNCL L15 gy 103g HDA SVNC R IAANA HDA_SYNC gD 2 103 | |
i 5 | SPI1 1 1 —
116w 116w
MF-LF MF-LF | I
402
: o SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L |
103MCP_HDA PULLDN_COMP Al5 |HDA_ PULLDN_COMP GPIO_4/HDA_DOCK_EN*/PS2_MS_CLK| K17 gy MCP_GPIO 4 = | |
GPIO_5/HDA_DOCK_RST*/PS2_MS_DATA| L17 oy AUD_I2C INT L amy e s | R1961 and R2160 selects SPI0 ROM by
25 _PP1VO5_SO0_MCP_PLL_NV. | default, LC+ debug card pulls |
37 mA (AO1) 20 ma V1P1_PLL_NV_H SLP_S3*(0.GlT oy PM_SLP_S3 L o 0 0 | LPC_FRAME# high for SPI1 ROM override. |
17 mA L_AE17 |vViP1l PLL_SP_SPREF SLP_RMGT*(nJ17 gy | PM SLP RMGI L r5ym 70 | NOTE: MCP79 does not support FWH, only |
PM _SLP_S4 L ,
SLP_SS*(0HLT ey oD 70 02 | LPC ROMs. So Apple designs will !
| not use LPC for BootROM override. |
=SPI_CS1 _R_L_USE_MLB
o GPIO_1/PWRDN_OK/SPI_CS1 THERM DIODE PL_B11l e MCP_THMDIODE P oo 55 108 !
50 49 SMC_ADAPTER EN L2 GPIO_12/SUS_STAT*/ACCLMTR_EXT_TRIG THERM*DIODE*N 11 : MCP_THMDIODE N - 10 | NOTE: MCP79 rev A0l does not support
- — - civd 622 25 | SPI1 option. Rev B0l will. |
s _TP_SB_A20GATE lA20GATE IntPO A | BOOT_ MODE_SAFE - - ---—-—----=-=-=-=-=-=-=-=-=-=-=--
s _TP_MCP_KBDRSTIN_L KBRDRSTIN* Int PU GPIO_13/MCP_VIDO| 120 g MCP_VID<0> ooy 1 7 [ttt | C
49 SMC_WAKE_SCI L p—CL9 SIO_PME*  Int PU (S5) GPIO_14/MCP_VID1| M20 g MCP_VID<1> oD 2 7 | BUF_SIO_CLK Frequency |
- ] _ )
SMC_RUNTIME SCI L 18 |EXT SMI*/GPIO_32 Int PU (S5 GPIO_15/MCP_VID2| M21 o MCP_VID<2> 21 74
o _SMI*/GPIO_3 (85) = - - (c10:0] | Frequency HDA SYNC !
| = |
M_INTRUDER_L wp—B20 (| INTRUDER*
- 9 SPKR| C13 gy MCP_SPKR | 24 MHz 1 |
TP_MCP_LID L 1125 QLID* Int PU (S5) ! :
49 (Ty—EM_BATLOW L w124 JLLB* Int PU (S5) SMB_CLKOL_L19 gy SMBUS_MCP_0_CLK U 2 52 106 ox | 14.31818 MHz 0 |
SMB_DATAOL_K19 gy SMBUS_MCP_0_DATA CED 2 52 106 5 USER mode: Normal | |
- N UM
NC M22_|CPU_DPRSLPVR SMB_CLK1/MSMB_CLK| _G21 gy MBUS_MCP_1_CLK oo 52 Wrir  SAFE mode: For ROMSIP
- — - sz T TR e L e e f e e e e m
‘ ’ SMB_DATAL/MSMB_DATA| F21 gy SMBUS_MCP_1_DATA D - recovery i |
M23 AP_PWR_EN SPI Frequency Select
4> [Ty BM_BWRBTN L wp—C16 PWRBTN* Int PU (S5) SMB_ALERT*/GPIO_64 - oD = Connects to SMC for | q ¥ !
26 (Tmy—BM_SYSRST DEBOUNCE L wp— D16 GRSTBTN* Int PU = otomatic secover |
Y- | Frequency SPI_DO SPI_CLK .
H (MGPIO2) FANRPMO/GPIO_60| Bl - MEM_EVENT T, I 21 31 32 49 55 — — |
RTC_RST L ap— C20 RTC_RST* - ey !
-y — FANCTLO/GPIO_61f Al - ODD_PWR_EN_L oD ¢ 31 MHz 0 0 !
(MGPIO3) FANRPM1/GPIO_63| D12 g MC_IG_THROTTLE_L am | |
5 PM_RSMRST L D20 |PWRGD_SB - - |
- — FANCTL1/GPIO_62| C12 g ARB_DETECT 21 42 MH 0 1
70 MCP_PS_PWRGD - E20 |PS_PWRGD - - z |
(R0t - — | |
s D MCP_CPU_VLD wp—CL7_[CPU_VLD CPUVDD_EN| D1 - MCP_CPUVDD_EN oD ¢ : 25 MHz 1 0 |
|
JTAG_MCP_TDI E19 |7 1 MHz 1 1
L O - TAG_TDI Int PU GPIO_10/SPI_CSO| Cld g SPI CSO R L oD 1 02 | !
JTAG_MCP_TDO @=—FE19 |JTAG_TDO - - by |
- — GPIO_11/SPI_CLK| D13 gy SPI CLK R LD 51 61 103 ; hi |
JTAG_MCP_TMS 119 |JTAG_TMS Int PU - | NOTE: Straps not provided on this page.
- — GPIO_8/SPI_DI| C15 gy PI_MISO ams e P T T T T T L
13 JTAG MCP_TRST L 118 ITAG_TRST* - - vy
[mung -, GPIO_9/SPI_DO| Bl4 o SPI_MOSI R oD 51 o1 100
15 (I—IIAG MCP TCK - G12 |JTAG_TCK - - - B
103 25 (ID> MCP_CLK25M XTALIN - Al6 |XTALIN SUS_CLK/GPIO_34| B18 - PM_CLK32K SUSCLK R oD © 103
109 20 (OOT}—MCP_CLK25M XTALOUT @=—BL6_|xTALOUT BUF_SIO_CLK| _AE7T g TP_MCP_BUF_SIO_CLK s
103 25 (TWy—RTC_CLK32K_XTALIN 219 [XTALIN_RTC TEST_MODE_EN| K22 gy MCP_TEST_MODE_EN
103 28 RTC_CLK32K_XTALOUT @=—BL9_|XTALOUT_RTC PKG_TEST| _L22 g
'R2163 'R2190
R2150’ 'R2151 10K 1K
10K 100K 116w 1/169
£ 5 i i
e [
02, , 402
-4 —
=PP3V3_SO_MCP_GPIO 51819
C =PP3V3_S3_MCP_GPIO s
: . 'R2140 'R2141 'R2142 *R2154
For EMI Reduction on HDA interface Lo Lok Lok 100K
By 5 . 55
we-Lr i i
HDA_ SDOUT R 21 103 , 402 , 402 , 402
HDA BIT CLK R 21 103
HDA RST R L 21 103 AUD_I2C INT L 21 68
HDA_SYNC R 21 103 MEM EVENT L 2131 32 49 55
SMC_IG_THROTTLE L 21 50 MCP_VID<0> 2 7
MCP_VID<1>
€2170 * c2172 * e SYNC MASTER=MASTER SYNC DATE=N A
10PF —— 10PF —— ARB_DETECT = MCP_VID<2> 21 74 —
= e —
a5 a5 ] ] MCP HDA & MISC
o o 'R2147 R2155 R2156
100K 22K 22K
st s s Apple Inc 051-7845 | D
1 c2171 1 c2173 e e e joJe) .
frr L 2
i 1oer , 402 , 402 , 402 ® A.0.0
v
2 Comw 2 Comw NOTICE OF PROPRIETARY PROPERTY:
102
o ° = 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
IIT NOT TO REVEAL QR PUBLISH IT IN WHOLE OR PART
.
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number). v auL ricars EWRRENT DESIGN EET> OF <TOJALJDESIGN_SHEETS>




OMIT
Ul400
MCP7A
BGA
(11 OF 11)
AH26 AV40
AH33 BAL
AH34 BA4
AH3 AW31
AH38 AY6
AJ39 L35
AJ8 BC33
AK10 BC3
AK33 BC41
AK34 AY14
AK3 BCS
AK4 c2
AK40 D10
AL36 D14
AL40 D15
ALS D18
AM10 D19
AM16 D2
AM18 D23
AM20 D26
AM2 D30
AM24 D3
AM26 D6
AM30 E13
AM34 E1
AM35 E21
AM3 E25
AM38 E29
AM5 E33
AM6 Fl
AM F16
AM9 F3
AP26 F8
AN28 G10
AN30 Gl
AN39 Gl14
AN4 Gl6
Y BC1
AP10 G2
AU26 G24
AP14 AW20
AUL4 G34
AR28 G4
AR3 G43
AP34 G6
AP36 GND GND| G8
AR3 H1l
AP4 H15
AP40 AW35
AP H23
AW23 ANS
AR28 G40
AR3 J1
AR40 J8
AT10 K10
ARL K1
AT13 K18
AT29 K26
AT33 K3
AT6 K4
AT K40
AT9 K8
AY21 AUl
AY2 140
Ll 143
AUl L5
AU28 M10
AP33 M34
AU3 M35
AR30 M3
AU36 Y28
AU38 ¥33
AU4 Y34
G28 ¥35
F20 ¥3
Av28 ¥38
AV3 AB1
AV36 AB16
AV4 AN26
AV AD
AW11l M1l
G20 AA4
AR43 AB19
AW43 AY13
AY10 P11
AV1 Y6
AY30 T11
AY33 Vil
AY34 Y11
AY3 AH16
AY38 T2
AY41

25 ¢ _=PPVCORE_S0_MCP

OMIT

23065 mA (AO01l, 1.2V)
16996 mA (A01l, 1.0V)

28 21 _PP3V3_G3 _RTC

AA2S

AR26

AR2

AA28

AC16

AC1

AC18

AC19

AC20

AC21

ARl

AC23

AC24

AC25

AC26

AC28

AD21

AD23

W2

V25

AA1S8

u2s

AE19

AE21

AE23

AA16

10 ua (G3)
80 uA (S0)

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

V1P0_CORE_VDD

3P3_VBAT

U1l400
MCP7A
BGA
(10 OF 11)

R3

=PP1V05_S0_MCP_FSB

6 14 25

P31

AC32

B4l

B4

C40

C41

Cc4

D39

D40

D41

E38

E39

E40

F38

V1P2_CPU_VTT

V1P2_CPUCLK_VTT]

AG32

ADI10

1139 mA

43 mA

=PP3V3_S0_MCP

1182 mA (AO01)

621 25

AES

AB10O

V3P3

Y10

AB11

AA8

Y9

G18

=PP3V3_S5_MCP

450 mA (AO1)

625

H19

V3P3_DUAL

J20

K20

G26

H2

V3P3_DUAL_USB

J28

K28

T21

16 mA

250 mA

=PP1V05_S5_MCP_VDD_AUXC

266 mA (AO1)

625

U2l

V1P07VDD7AUXC[

v21

105 ma (A01)

SYNC MASTER=MASTER
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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)

=PPVCORE S0 MCP APPLE: 4X 4.7UF 0402, 4X 1UF 0402, 6X 0.1UF 0402 (23.4 UF)
226 =

23065 mA (A01, 1.2V) PART# oty | DESCRIPTION REFERENCE DESIGNATOR(S) | BOM OPTION
16996 mA (AOL, 1.0V) 11650004 | 2 0,5%,0402 2574,C2518
s RES,0,5%, c2574,C 16
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 —— 1ur — 1ur —— 1ur —— 1uF —— 1uF —— 1uF 1UF
290 %o %7 290 ] T, 1% T, 16y T, 18 T, 18y T, 1% T, i T, 1% 1oy
x5 2 x5 2 x5 2 x5 2 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr
102 102 102 102 302-1 103-1 102-1 102-1 302-1 302-1 302-1 302-1 302-1
MCP_PCIE _(DVDD) P NV: 1X 4.7UF 0402, 2X 1UF 0402, 2X 0.1UF 0402 (6.9UF) MCP SATA (DVDD) P NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1luF 0402, 2x 0.luF 0402 (16.9 uF D
e : v . v v . .
BERrERERT (RYRR) oRO¥EE K50: 2X 2.2UF 0402, 2X 1UF 0402, (6.4 UF) ( ) Power L2570 N * “2 e 040’2‘ 11“ . x o * u ( ur)
26 ¢ _=PP1V05_ SO _MCP_PEX DVDD 25 17 =PP1V05_S0_MCP_PEX DVRDO 25 _=PP1VO5_S0 MCP_SATA DVDD s _=PP1V05_SO_MCP_AVDD UF 30-OHM-5A pple: 5x 2.2u (11 uF) PP1VO5 S0 _MCP_PEX AVDD 2
MY WIN LINE WIDT T
57 mA (AO1l) 43 mA (AO1) 333 mA (A01) k 2 206 mA (A01)
12516 c8ts o 1v05 50 0
PEX_DVDD RAIL SPLIT BASED (e =PP1V05_S0_MCP_PEX AVDD|
ON TG VS. EG. 8 OUT OF 10 J g 2.20F Cc2520 ! 1 c2521 1C2570 s L B LB e
BALLS FOR DVBDO SO 80% OF p— 3 4.70F 0.1uF —L 5 our 1 72 73
CAPACITANCE ON DVDD 10v CERM 2 208 20% —— 0% 2.2UF 2.20F 2.20F . PEX AVDD RAIL SPLIT BASED
2 xsr 402-LF 4v 10v 6.3V 20% 20% 20% T E 12 T F 1
402-1 x5R 2 2 CERM 2 CERM 6.3V 6.3V 6.3V . oN G VS, G . U o 5
xon cea R 2 Cam 2 Cam 2 cimm 2 & BALLS FOR AVDD0 SO 80% OF
402-LF 402-LF 402-LF 402-Lr  CAPACITANCE ON AVDDO
= NV: 1x 1OuF 0805, 1x 4.7uF 0402, 2x O0.luF 0402 (14.9 uF)
MCP 1.05V AUX Power MCP 1.05V RMGT Power
L2575 Apple: 2x 2.2uF 0402 (4.4 uF)
22 ¢ _=PP1V05_S5_ MCP_VDD_AUXC 38 15 _=PP1V05 ENET MCP_RMGT 30-OHM-5A PP1V05_SO_MCP_SATA AVDD 28
MIN LINE WIDTR=0.4 Wit _—
131 ma (A01) MIN NECK WIDTH=0.2 Ml 127 ma (A01)

105 mA (A01) ) 7
0603 VOLTAGE=1.05V

C2528 C2529
4.7uF 0.1uF
290 i3
x5R 2 2 Ceru
102 202
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.luF 0402 (14.9 uF) 12580
22 14 ¢ _=PP1VO5_SO_MCP FSB Apple: 7x 2.2uF 0402 (15.4 uF) s _=PP1VO5_SO_MCP PLL UF 30-0mM-1.72 __PPIVO05 S0 MCP PLL FSB .
1182 mA (A01) 562 mA (A01) k 2 Iy Légs WIDTHRO. 3 MM 270 mA (A01)
0402
1 C2530 1 C2531 1C2532 1C2533 1 C2534 1 C2535 1 C2536 Cc2580 C
—— 2.2uF 2.2UF 2.2UF 2.2UF 2.2UF 2.20F 4.70F
26 26 20 26 26 % 20t
2 Gidn 2 Gimm 2 Gidn 2 Giam 2 Gimm 2 Gidn et
202-Lr 202-Lr 202-Lr 202-Lr 202-Lr 202-rr 202
MCP M P
C: emory Power L2582
30 16 6 _=PP1V8R1V5_S0 MCP MEM 30-OHM-1.7A PP1V05_ S0 MCP PLL PEX .
4771 mA (A01, DDR3) 3 z o MINNBCKWIDTH=0.3 M 84 mA (A01)
si0s VOLTAGE-I- 05V
C2540 * 1 C2541 1. C2542 1C2543 1 C2544 1 C2545 1 C2546 1.C2547 1. C2548 1 C2549 Cc2582 ! 1C2583
4.70F —/— —— 0.1UF ——o.10F —— 0.1UF —— 0.1UF ——o0.1UF —— 0.1UF ——0.10F —— 0.1UF 0.1UF 4.70F 4.7UF
290 T, i i i i T, i T, i T, i T, i 80 290 i
x5 2 2 Cerm 2 Cerm 2 Cerm 2 Cerm 2 Cerm 2 Cerm x5 2 2 xsr rem—
102 202 202 202 202 202 202 202 202 202 102 102
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) L2555 Apples 1x 2.2uF 0402 (2.2 uF) L2584
. pp_e: 1x 2.2u s u 30-OHM-1.7A PP1VO5_SO_MCP_PLL SATA
22 21 ¢ _=PP3V3_SO_MCP Apple: 4x 2.2uF 0402 (8.8 uF) ¢ _=PP3V3_S0_MCP_PLL_UF 30-OHM-1.7A PP B 20 MM WIN LINE WIDTR=0.4 W =
MIN LINE WIDTH=0.3 MM h 2 ® MIN NECK WIDTH=0.2 MM 84 mA (A01)
450 mA (A01) 19 mA (A01) MIN NECK WIDTH-0.2 M 19 mA (A01) VOLTAGE-I- 05V
VOLTAGE=3.3V 0402
C2584 ! 1 C2585
1 C2550 1 c2551 1 c2552 1 c2553 1 C2555 et BN et
—— 2.2uF ——2.2uF —— 2.2uF 2.2UF 2.2UF 208 204
20 s 20 20 av L v
623y : : 85y 85y X5R X5R
2 CERM 2 CERM 2 CERM 402 402
202-Lr 202-Lr 202-Lr B
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) 30-0HM-1.7A RE
16
o _=PP3V3 S5 MCP Apple: 1x 2.2uF 0402 (2.2 uF) v 2s 1 =PP3V3 ENET MCP_RMGT Apple: 1x 2.2uF 0402 (2.2 uF) YY) a7 ma (201
266 mA (AO01l) 83 mA (A01) o402
1 C2560 1 C2564 C2586 '| C€C2597 !
2.2UF 2.20F 4.70F 4.70F
20 20 20% 208 20
623y 823y v v v
2 CerM 2 CerM X5R x5R 2 2 xsr
202-Lr 202-Lr 202 202 202
.
MCP 3.3V/1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF) 7a
2
21 ¢ _=PP3V3RIV5_ S0 MCP_HDA Apple: 1x 2.2uF 0402 (2.2 uF) m 2 o 37 mA (AO1)
7 mA (A01) 0402
1 C2562 Cc2588 ! 1 C2589
2.2UF _
205, MCP79 Ethernet VRef %
2 CERM
202-Lr
38 25 15 _=PP3V3 ENET MCP_RMGT
R2591"
1.47K
1%
1/160
ME-LF —
12595 a0z, SYNC MASTER=K51 SYNC _DATE=12/08/200 A
=PP1V05_ ENET MCP_PLL_MAC 30-OHM-1.7A PP1V05 ENET MCP_PLL_MAC 3
> w MCP Standard Decoupling
5 mA (A01) 5 mA (A01)
R2590" 051-7845 | D
1 C2596 1.47% Apple Inc.
o i 2 A.0.0
2 35 102 - V.
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WF: Checklist says 0-ohm resistor placeholder for ferrite bead.
16 NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
R2680 Apple: 1x 2.2uF 0402 (2.2 uF)
¢ _=PP3V3R1V8 SO _MCP_IFP VDD R 1 2 o PP3V3R1V8 SO_MCP_IFP_VDD — =PP3V3R1V8 SO _MCP_IFP_VDD 18
AN 1 P R
c 2
ME-LF 1C2610 185 A (A0 T, 1% 8V)
° 2.2UF
20%
6.3V
2 CER
402-LF
16
R2§90
6 =PP1V05_SO_MCP_HDMI_VDD_R 1 2 o o PP1V05 SO _MCP_HDMI_VDD — =PP1V05_SO_MCP_HDMI_VDD 1s
MAKE_BASE=TRUE —
5% iG IG MIN _LINE WIDTH=0.4 MM
»1«%11;? 2615 : L 0261 6 TN NECK WIDTH=0 2 i
° 4.70F 0.1UF
0% 20%
&Y 2 S 95 mA (A01)
402 402

107 18
107 18 _MCP_HDMI_VPROBE
NO STUFF
C2620

WF: Checklist says 0O-ohm resistor placeholder for ferrite bead.

102 18
102 18 _MCP_IFPAB_VPROBE
NO STUFF
C2630

NO STUFF

iG NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF)
L2640 Apple:
¢ _=PP3V3_S0_MCP_VPLL_UF. 30-OHM-1.72 PP MCP_VPLL 18
VIN LINE WIDTH=0.4 MM  VOLTAGE=3.3V
16 mA (A01) h 2 ® MIN NECK WIDTH=0.2 MM 16 mA (A01)
0102 1IG 16
C2640 * 1 C2641
4.7UF 0.1uF
20% 20%
63V, , iov
XSR-CERM CERM
402 402
PART# oty | pESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
11650004 1 RES,0,5%,402 c2641 MXM

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

PART# OTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
11650004 | 1 | RES,0,5%,402 C2610 MXM

PART# OTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
11650004 | 1 | RES,0,5%,402 C2616 MXM

POWER_MCP_DAC
HAKE_BASE=TRUE

SYNC MASTER=MASTER SYNC DéTE=N

MCP Graphics Support

Apple Inc. 051-7845 | D
S A.0.0
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SYNC MASTER=K51
iAo a—

SYNC D&TE=12 08/200

BLANK PAGE
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RTC Power Sources

21 22

PLACE AT LEAST 1 CAP NEAR MCP PIN A20

D2800
BAT54DW-X-G
S0T-363
s _=PP3V3_S5_RTC_D
IMAC | N s
. o ECK_WIDT
Coin-Cell Holder R2800 LT I
1K
PPVBATT G3_RTC EAAAA PPVBATT_G3_RTC R 4 N C2800 ! 1C2801 1 C2802
VIN LINE WIDTH=0. 31N LT 1UF 0. 1UF
F MIN NECK WIDTH=0.2MM
1716w VOLTAGE=3.3V. 10% 20 20%
fisedd Nex—qNe N2 _ync G 2 cenn
CRITICAL 402 Cao: 402
tJ2
BB10201-C1403-7H
2 su
51150054

c2810
R2810 12pF
103 21 [IMy—RIC_CLK32K XTALOUT . ]I\/Q/\/z RTC_CLK32K_XTALOUT R . 1 I 2
5%
1 Lriew CRITICAL Al
R2811 s CERM
10M 402 Y2810I:l 02
1180 32.768K-12.5PF |
s, su-sF c2811
12pF
103 21 RTC CLK32K XTALIN : 1|2
|
sov —
CERM =
402
c2815
R2815 20PF
105 21 (M) MCP_CLK25M XTALOUT o LANA 2 MCP CLK25M XTALOUT R o 1|2
NO STUFF 5% Ist
1 Lriew CRITICAL ) Sov
R2816 o5 Y2815 carn
1om 25.0000M (X
1/16W SM-3-LF B
MP-LF
402 Cc2816
20PF
103 21 MCP_CLK25M XTALIN o 1 I I 2
£
sov

5 [IX)—BM _SYSRST L

NOTE: R2800 and D2800 form the double-
fault protection for RTC battery.

RTC Crystal

Reset Button

13 11 [Twy—XDP_DBRESET L

10K pull-up to 3.3V SO inside MCP

o P _SYSRST DEBOUNCE L

XDP
R2896 R2899
1 0 2 1 33 2
5% sy
1/Tew 1/ e
o o
NO STUFF
R2898"
3
Y
110w
frasa
603,

SILK_PART=RESET_BTN

e =

NO STUFF

PEG POWER ALIAS/OPTION TO GND UNUSED POWER PIN

25 _PP1V0O5_S0_MCP_PEX AVDD —
MAKE_BASE=TRUE —

=PP1V05_S0_MCP PEX AVDD1 17

MXM
R2880
AN 2 PP1V05_ S0 MCP_PEX AVDDO — =PP1V05 S0 _MCP_PEX AVDDO 17 25
5% MAKE_BASE=TRUE
1/16W VOLTAGE=1.0
MF-LF MIN_LINE WIDTH=0.4 MM
402 MIN NECK WIDTH=0.2 mm
UNPOWER PEG INTERFACE WHEN IG IS USED
25 ¢ _=PP1V05_S0_MCP_PEX DV — =PP1V05_S0_MCP_PEX DVDD1 ,;
MXM
R2882
0
IAAAZ PP1V05 SO MCP PEX DVDDO — =PP1V05_S0_MCP_PEX DVDDO 17 25
5% -
1/16W
MF-LF
402

SATA ALIAS/GROUNDING

AVDD IS FILTERED ON P25

PP1 MCP_SATA_AVDD
_wmxsiﬁtsr ROt

MIN NECK WIDTH=0.2 mm

UNPOWER PEG INTERFACE WHEN IG IS USED

UNUSED DVDD1l AND AVDD1

— =PP1V05_S0_MCP_SATA AVDDO 2

=PP1V05_S0_MCP_SATA DVDD

— =PP1V05_ S0 MCP_SATA DVDDO s 2o

DVDD DOES NOT NEED FILTER

=PP1V05_S0_MCP_SATA_ DVDD1

=PP1V05_S0_ MCP_SATA AVDD1

SYNC MASTER=MASTER
T

—
SYNC DATE=N
—

SB Misc

Apple Inc.
[}
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Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF
- j:zvzfssfvzxiw DAC channel A B A B c
ek Min DAC code 0x00 0x00 0x00 0x00 0x00
- i 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
X X X Vref Stepping 6.5 mv 6.5 mv 6.5 mv 6.5 mv 11.2 mv ¢ D
BOM options provided by this page: (per DAC LSB) 10mA max load
VREFMRGN
PRODUCTION R2903 owr
200
1 2
’ 1%
1/16W
MECLE PPOV75_S3_MEM_VREFDO_A
VREFMRGN x| N2 U2902 N Lo s ’
1C2903 NG R2904 Vormace=0.75v
90-‘ 1UF a1 VREFMRGN DQ SODIMMA BUF 1 2
—PP3V3 S3 VREFMRGN 2 ok a3 a4 1M Place close to J3100.1
. - — 1 %0z + v 25 VREFMRGN_DO_SODIMMA_EN HpoLE
VREFMRGN VREFMRGN R29(05 owmr
1€2900 12901 = R2901~ . 200 . -
== 2, 2UF = 0,1UF 100K > vrerumon
2 gmgx 2 ég“;’M 1/16W 1/16W
402-LF 402 MELE Ming PPOV75_S3_MEM VREFDQ B
SINel U2902 1 TR
1 — SAlmxa2ss = R2906 veerman YEhimer woTeeo.2 m
= VREFMRGN c1 DO_sopnmE_BUF LAAAZ
o U2900 c3 Ca L Place close to J3200.1
VDD + v 29 VREFMRGN_DQ_SODIMMB_EN MELE
52 I =I2C_VREFDACS SCL 6scr MSop VOUTA|l __ VREFMRGN DQ SODIMM
@ =I2C VREFDACS SDA 7spa ¥ vours|2__ vREFMRen ca sopimm = R2902" R%gé) 9 omrr
n 100K 1 2
a0 8 VOUTC|4___VREFMRGN CPUFSBO 4 108 AVAYAY;
ADDR=0x98 (WR) /0x99 (RD) 10/a1 E voUTD|5___ VREFMRGN cPUFSBL M :1%;? PPOV75_S3_MEM_VREFCA_A C
VREFMRGN n =1 U2903 = N TINE wroTi-0.3 "
ND 1C2904 - SRJBxe2s3 R2910 vrerszon URAECCNIDTE0-2
90'2IUF Al CA_SODIMMA_BUF 1 2
Cprm a3 A4 L Place close to J3100.126
402 + VB s 29 VREFMRGN_CA_SODIMMA_EN MF-LF
= omMIT
L R2907+ R2311
- 1 2
LTS So— X
1/16W 1/16W
MF-LE MF-LF PPOV75_S3_MEM VREFCA B
. 2 9 0 3 402 402 — = — — 32
= U WIN LINE WIDTH=0.3
c2l_ MAX4253 = R2912 vrermreN MIN NECK WIDTH=0.2 mm
VREFMRGN v+ UCSP 100 VOLTAGE=0.75V
1C2902 © VREFMRGN c1 VREFMRGN CA SODIMMB BUF LAAAZ
90'%10F vce c3 e L Place close to J3200.126
%%‘;(M U2901 + v 29 VREFMRGN_CA_SODIMMB_EN MELE
PCA9557
= oFN PO|S REFMRGN_CPUFSB_ENQ 29 = R2908™
30 P17 REFMRGN CPUFSB_ENI1 29 r 10051§ VREFMRGN
ADDR=0x30(WR)/0x31(RD) 411 p2| o REFMRGN_CA_SODTMMA_EN 25 Leiew
5/A2 P3L10 REFMRGN DQ_SODTMMA_EN 29 4027
= = VREFMRGN
Pgjll REFMRGN_CA_SODTMMB_EN 29 1C2905 =
P5| 12 REFMRGN_DQ_SODTMMB_EN 25 0.1UF
= D =I2C PCA9557D SCL Uscn pe| 13 TP _PCA9557 P6 208
2 @D =I2C PCA9557D SDA 2|spa p7|14 TP _PCA9557 P7 GeBM
RESET#h 15 PCA9557D_RESET_L
THRM < ;E I 9
PAD _GND s U2904 B
5 ) Azl _ MAX4753 R2914 rse_vreruren
v+ UCSP 100
Al VREFMRGN CPUFSB_BUF0 1 '\/\/\/2 CPU_GTLREFOQ UD 10 11 200
s, e . PLACE CLOSE TO U1000
= - VB‘A 29 VREFMRGN_CPUFSB_ENO ME-LF
L R2913"
100K Syrpenren
fraay
4077
= U2904 B
c2|_ MAX4253 R2916 rse_vreruren s
v+ UCSP 100
c1 CPUFSB_BUF1 1 ’\/\/\/2 CPU_GTLREF1 UD 10 11 200
|, s - PLACE CLOSE TO U1000
+ VB " 29 VREFMRGN_CPUFSB_EN1 MECLE
Required zero ohm resistors when no VREF margining circuit stuffed = R2915~
100K >vrgrumen
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 1/t
MF-LE,
11450149 1 RES,MTL FILM,200,1%,0402,SM,LF R2903 CRITICAL VREFMRGN 4077
116S0004 1 RES,MTL FILM,0,5%,0402,SM,LF R2903 CRITICAL PRODUCTION =
114s0149 1 RES,MTL FILM,200,1%,0402,SM,LF R2905 CRITICAL VREFMRGN
116S0004 1 RES,MTL FILM,0,5%,0402,SM,LF R2905 CRITICAL PRODUCTION SYNC MASTER=MASTER A
11450149 1 RES,MTL FILM,200,1%,0402,SM,LF R2909 CRITICAL VREFMRGN FSB/DDR3 Vref Marglnlng
116S0004 1 RES,MTL FILM,0,5%,0402,SM,LF R2909 CRITICAL PRODUCTION 5 B4
1- D
11450149 1 RES,MTL FILM,200,1%,0402,SM,LF R2911 CRITICAL VREFMRGN (j Apple Inc. 5 7 5
11650004 1 RES,MTL FILM,0,5%,0402,SM,LF R2911 CRITICAL PRODUCTION e A.0.0
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8 I 7 I

6 | 5

4 | 3

DIMM A (FURTHER FROM MCP)

CAPS TO COUPLE MCP 1V5_ S0 MEM

DIMM B (CLOSER TO MCP)

1C3032 1C3033 1C3034

1 C3035
——0.1UF

1C3099

—0.1UF —— 0.1UF —— 0.1UF —

— 20% —— 20% —— 20%

, lov , lov , lov
CERM CERM CERM
402 402 402
1C3000 1C3001 1C3002

—— 1uF —— 1UF —— 1UF

—T— 10% —T— 10% —T— 10%

, 6.3V , 6.3V 5 8.3V
CERM CERM CERM
402 402 402

108 31 6 =EPL MEM_A

DECOUPLING CAPS FOR DIMM

ON CHANNEL A - AT CONNECTOR

1C3050 [*c3051 [1C3052 [|1C3053 [1C3054 |1 C3055 1Cc3061 |1 C3062 1Cc3064 |1 C3065
—— 10UF —— 10UF —— 1UF —— 1UF —— 1UF —— 1UF — — — — — —— 1UF —— 1UF — —— 1UF —— 1UF
T 20% T 20% =T 10% =T l0% =T 10% -1 l0% | | | . . | =T 10% h =T 10% =T 10%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V .3V 6.3V 6.3V 6.3V
2 xsr 2 xsr 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
603 603 402 402 402 402 02 402 02 02
DECOUPLING CAPS FOR DIMM ON CHANNEL B - AT CONNECTOR
108 32 ¢ =PP1V5_S3 MEM B
1c3070 [ c3071 [1€3072  |1c3073 |1 C3074 |1C3075 1c3081 [t C3082 1c3084 [1C3085
—— 1UF —— 1UF —— 1UF
=T 10% 0%
2 6.3V 2 6.3V
Cirn Cimm
402 402

30 25 16 6 _=PP1V8R1V5_ S0 _MCP_MEM 30 25 16 ¢ _=PP1VBRIV5 SO MCP MEM
1C3025 1C3026 |1c3027 1C3029 1C3020 1C3021 1.C3022 1C3023
1C3016 1Cc3017 ['c3018 1Cc3019 1C3010 1 1 1 _ 1 . . . .
L 9.10F —0.i0F ——0.i0F —L 0,i0F —L 0.10F == W UF = 9 1UF —— 0, 1UF = W IUF 0 10F —— 0 1UF —— 0,10F —— 0, 1UF
T 20% T 20% T 20% T 20% T 20% 2 10v 2 10 2 10v 2 10v 2 10v 2 10v 2 10v 2 10v
2 10v 2 10v 2 10v 2 10v 2 10v CERM CERM CERM CERM CERM CERM CERM CERM
CERM CERM CERM CERM CERM 402 402 402 402 402 402 402 402
402 402 402 402 402
EXTRA DECOUPLING CAPS FOR MCP MEM RAIL
30 25 16 6 _=PP1V8BR1V5 SO0 MCP_MEM o
T77T mA (AOI, DDR3)
1.C3040 1C3043 1C3091 1C3092 1.C3094 1C3095
1.C3041 1.c3042 1.C3044 1c3046 L 1 _ 1 . 1 _
0.10F —LoTior  L-o.1ur [ Y. ap— —_— F = —_— IF —_— IF — 15 =
20% =T 20% -1 20% —T 20% 6.3V 6.3V 3v 6.3V 6.3V 6.3V
2 10V 2 10V 2 10V 2 10V 2 CERM 2 CERM CERM 2 CERM 2 CERM 2 CERM
CERM CERM CERM CERM 402 40 402 402 402
bt bt bt o
16 6 _=PP1V8R1V5 SO MCP MEM
1§ $——277T mA (ROT; DRI}
1 C30A0 1 Cc30Aa1 1 C30A2 1 C30A3 1C30A4 1 C30A5
—— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF
-1 10% -1 10% -1 10% -1 10% -1 10% =T 10%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
402 402 402 402 402 402
CAPS TO COUPLE PP5V S3 UNDER DIMM CONNECTORS
s 30 ¢ =PP5V_S3_DDRREG
1 C30B1 1 C30B2 1 C30B3 1 C30B4 1 C30B5 1 C30BB 1 C30BC 1 C30BE 1 C30BF |t
1 C30BO0 L qup —— 1UF — —
—— 1UF | 10% T 10% | —
=T 1l0% 2 6.3V 2 6.3V 2 -
8% iR SERm
2 CERM 402 402
bt
75 30 6 =PP5V_S3 DDRREG
N 1 c30c1 1 c30C2 1 c30C3 1 c30c4 1 c30C5 1 c30CB 1 c30cc 1 C30CE 1 C30CF |t
c30Co0 L 1UF — —— 1UF —
—— 1UF | 10% T 10% —
=T 10% 2 6.3V 2 6.3V 2
S i iR SERm
cgl;M 402 402

SYNC MASTER=MASTER

MEMORY CAPS

(j Apple Inc.
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
31 20 PROV75_S3 MEM VREFDQ A ;i (O VREFDO  VSs_004 ji 31 20 PPOV75_S3 MEM VREFDQ A ;B (O VREFDG  vsSs 004 ZB
CRIT =MEM A DQ<4> 31 33 B B =MEM_A DQ<4> 31 33
B = gzz§71 J§ fS?}' lgg:g o v N ”J_ J_ IR = gzz§71 J3100 Dg:g 5 MM A Do<oa o ”J_ DIMMO SPD ADDR=0XAO0 (WR)/OXAL(RD) DIMM2 SPD ADDR=0XAd4 (WR)/OXAS5 (RD)
33 31 SMEM A DQO<1> 72 | 5 pol F-RI-TH yss 20 8a = 33 31 =MEM A DQ<1> 7B | 5 po1 FoRT-TH vss_20 8B 3 MEM _DIMMO SA<1> 31 ¢ =PPSPD_S0_MEM A
= 921 Svss 3 ¢t 0: 2) posox o102 =MEM A DQS N<0> 3 9B | 5 vss 3 é;;éIz(;pB?SE*C 108 =MEM A DOS N<0> . MEM DM
33 31 =MEM_A_DM<0> 11a o DMO < DES0O 123 =MEM A DQS P<0> PR 33 31 =MEM_A_DM<0> 11B o DMO g DOS00O 12B =MEM A DQS P<0> . 2 .
132 | 5 vss_a a vss_50—22 138 | 5 vss_a 2 wvss so 148 1 1}3142
. Dpo<2> 152 | o po2 ; po6 o162 =MEM A DQ<6> nw e Do<2> 158 | 3 poo z eyl ) =MEM A DQ<6> nn R3141 § WK
3 DQ<3> 1781 5 pos3 E DQ7 o182 =MEM A DQ<7> N 3 n DQ<3> 178 | 5 b3 ] b7 o188 =MEM A DQ<7> s § o e
iiA O VSS_6 9 vss_70-4—222 198 | 5 vss_6 8 vss_7042% ,}Q;Z’ 2
303 DQ<8> A1 65 pos @ po1204—222 DO<12> a3 39 DQ<8> 218 1 5 pog @ po120-222 =MEM A DQO<12> a1 33 2 MEM DIMM2 SA<1>
309 DO<9> 232 | O poo S po13 04242 DO<13> . 50 DO<9> 238 | 0 oo 0 D013 0248 =MEM_A_DO<13> 3133 y e
252 | vss_s B vss_got—2oh 258 15 vss_s & vss_oo28 = a1 MEM _DIMM2 SA<0> D
33 31 DQS_N<1> 278 O Dos1* A DM1O 28 =MEM A DM<1> PR, o DOS_N<1> 278 O DOS1* A DM1O 28B =MEM A DM<1> .
33 31 DOS_P<1> 29 o pos1 RESET*O 30a MEM RESET L 31 32 33 o DOS_P<1> 298 o DOS1 RESET* 0 308 MEM RESET L 3132 33
31215 vss_10 vss_1104—22 318 | 5 vss_10 vss_1104—22 'R3143
33 31 =MEM A DQ<10> 338 | 5 poto po140—42 =MEM A DQ<14> 313 3351 =MEM A DQ<10> 338 | poto potaol 348 =MEM A DQ<14> s 10K
33 31 =MEM_A_DQ<11> 358 o po1l DO150 36a =MEM A DQ<15> PR 33 31 =MEM A DQ<11> 358 o Doll DO150 368 =MEM A DQ<15> . § T ew
37215 vss_12 vss_1304—22 378 | 5 vss_12 vss_1304—58 Loz
33 31 =MEM_A_DQ<16> 398 O DO16 D0200 408 =MEM_A_DQ<20> 3133 33 31 =MEM_A_DQ<16> 398 o DOl6 Dgzoc 408 =MEM_A_DQ<20> .
33 31 =MEM_A_DQ<17> :;i o po17 DO210 :ji =MEM A DQ<21> PR 33 31 =MEM_A_DQ<17> :;: o D17 DO210 :j: =MEM A DQ<21> . \\ . ZPPSPD SO MEM A
O Vss_14 Vss_150 O VSs_14 Vss_150. =
33 31 =MEM_A_DQS N<2> 458 O Dos2+ DM20O 46A =MEM A DM<2> PR, 33 31 =MEM_A_DQS N<2> 45B O DOS2* DM2 O 46B =MEM A DM<2> .
33 31 =MEM_A_DQS_P<2> 47 o pos2 vSS_160 48a 33 31 =MEM_A_DQS_P<2> 47B o pos2 vSs_160 48B 1 C3140
492 | 5 vss 17 po220-—202 =MEM_A_DO<22> 2 498 | 5 vss 17 po22 0228 =MEM_A_DO<22> . ——2.20F
53 31 =MEM A DQ<18> 51a o D018 D0230 52 =MEM A DQ<23> 3133 33 31 =MEM A DQ<18> 51B o Dols D0230. 52B =MEM A DQ<23> R 2 & _—
33 31 SMEM A DO<19> 5321 5 pots vss_1804—a2 33 1 SMEM A DO<10> 538 15 po19 vSS_18 0 fozmr
558 | 5 vss_19 po28 o252 =MEM A DQ<28> a1 s 558 | 5 vss_ 19 po28 o298 =MEM A DQ<28> 3133
33 31 =MEM_A_DO<24> 57A o D24 D0290 58A =MEM_A_DQ<29> 3133 33 31 =MEM_A_DO<24> 57B o quz D0290. 58B =MEM_A_DQ<29> 3133 .
53 31 SMEM A DO<25> 292 | 5 po2s vss_2004%2 5331 SMEM A DO<25> 598 | 5 po2s vss_20 0 —o2
618 | 5 vss_21 pos3* o822 DQS N<3> S 61B | 5 vss 21 pos3* o828 =MEM A DQS_N<3> o
33 31 =MEM_A_DM<3> :22 o pM3 DOS30 ::i DQS_P<3> PR 33 31 =MEM_A_DM<3> :153: o M3 DOS30 ::‘: =MEM A DQS P<3> . ©\ + PROV7S_S3 MEM VREFCA A
O Vss_22 Vss_230 O VSS_22 VSS_230
33 31 =MEM_A DQ<26> 67a o D26 DR300 68a =MEM_A DQ<30> s 33 31 =MEM_A DQ<26> 678 o D026 DR300 688 =MEM_A DQ<30> . L
33 31 SMEM A DQ<27> Sii o D027 DO310 ;zi =MEM A DQ<31> 313 13 31 =MEM A DQ<27> Giﬂ o D27 D310 7<2>B =MEM A DQ<31> s
71B 72B
O VSS_24 VSS_250 O vsSs_24 VSS_250 1 C3135 1 C3136
101 15 MEM A CKE<0> 73A O CKEO CKELO 74A MEM A CKE<1> 15 101 101 16 MEM A CKE<2> 73B S CKEO CKELO 74B MEM A CKE<3> 16 101 Oﬂ.‘lUF
108 31 30 ¢ SPP1V5_S3 MEM A 752 o VDD_0 vDD_10 76a =PP1V5_S3 MEM A 6 30 31 108 108 31 30 ¢ SPP1V5_S3 MEM A 75B o VDD_0 vDD_10 768 =PP1V5_S3 MEM A 6 30 31 108 Lov
AL D NC_0 A150 78a MEM_A_A<15> 3133 7B | 5 ne o A150 788 MEM_A_A<15> 33 2 C
o1 31 15 MEM A BA<2> 792 | o Baz Alao 202 MEM A A<14> 15 31 101 o1 3115 MEM A BA<2> 798 | 5 Baz Al40208 MEM A A<14> 15 31 101
812 | 5 vpp_2 vbD_304—322 818 | 5 vop_2 vpD_3 04228
101 31 15 MEM A A<12> 83a O Al2/BC* Allo 84a MEM A A<11> 15 31 101 o1 31 15 MEM A A<12> 83B o Al2/BC* All0 84B MEM A A<11> 15 31 101
101 31 15 MEM_A_A<9> 852 | 5 a0 70262 MEM_A_A<7> 15 31100 to1 31 15 MEM_A_A<9> 858 1 5 a9 a704—2%8 MEM_A_A<7> 15 31 100 31 20 PROV75_S3_MEM VREFDO_A
872 1 & vpp_4 vpD_50-4—282 878 1 5 vop_4a vDD_5 04288 ¢
101 31 15 MEM A A<8> 89A o a8 o 260 90A MEM A A<6> 15 31 101 101 31 15 MEM A A<8> 89B o 28 N 260 90B MEM A A<6> 15 31 101
101 31 15 MEM A A<5> 91a o a5 AdO 92A MEM A A<4> 15 31 101 101 31 15 MEM A A<5> 91B o 25 Ao 92B MEM A A<4> 15 31 101
932 1 vop_s vp_7 0242 938 | voo_6 vp_7 0248
101 31 15 MEM_A_A<3> 952 oa3 z 220 96a MEM_A_A<2> 15 31 101 101 31 15 MEM_A_A<3> 958 oa3 z 220 968 MEM_A_A<2> 15 31 101
101 31 15 MEM A A<1> 97a o AL 200 98A MEM A A<0> 15 31 101 Jo1 31 15 MEM A A<1> 97B o AL z A00 98B MEM A A<0> 1s a1 101
992 | 5 vpp_8 z vDD_9 01002 998 | 5 vop_8 vDD_9 01208
33 =SMEM A CLK_P<0> 101A o CKO H CK10 102a =MEM A CLK P<1> 3 53 =MEM A CLK P<2> 101B o CKO H CK10 1028 =MEM A CLK P<3> 3
43 =MEM_A_CLK_N<0> 1032 O CKO* Q CK1*0 1042 =MEM_A_CLK_N<1> 3 33 =MEM_A_CLK_N<2> 1038 O CKO* Q CK1*0 1048 =MEM_A_CLK_N<3> 3 _——
1052 | 5 vpp_10 vDD_11 01262 0SB | o ypp_10 vDD_11 01268 _PPOV75 S0 MEM VTT A
101 31 15 MEM A A<10> 107a O Al0_AP BALO 108a MEM A BA<1> 15 31 101 Jo1 31 15 MEM_A_A<10> 107B O Al0_aP BALG 108B MEM A BA<1> 15 31 101 e
101 31 15 MEM A BA<0> 1092 | o Bao RAS* O L10A MEM A RAS L 15 31 101 101 31 15 MEM A BA<0> 1098 | 5 Bao RAS* 01108 MEM A RAS L 15 31 101
LA | 5 upp_ 12 vDD_130-—1122 1118 | ypp_12 vDD_13 0128
o1 31 15 MEM A WE L 113a ° WE* ;O*C 114a MEM A CS_L<0> s 101 o1 3115 MEM A WE L 1138 ° WE* ;O*C 1148 MEM A CS_L<2> 16 101 1 C3151
101 31 1s MEM A CAS L 1158 O Cas* 0pTO0O. 116a MEM A ODT<0> 15 101 101 31 15 MEM A CAS L 1158 o cas* 0DT0 O 1168 MEM A ODT<2> 16 101 —— 2.20F
1172 | 5 ypp_14 vDD_150-—182 1178 | ypp_14 vDD_15 0188 2 Cim
101 31 15 MEM A A<13> 119a ° a13 ogmc 120 MEM A ODT<1> 15 101 101 31 15 MEM A A<13> 1198 ° a13 ogmc 1208 MEM A ODT<3> 16 101 402-1F
101 15 MEM_A_CS_L<1> 1212 | Joos NC_1o0122A 101 15 MEM_A_CS_1.<3> 121B | Do NC_104122B
1232 - 1242 123B - 124B
O VDD_16 vDD_170 O VDD_16 vDD_170
1258 | O rpsT VREFCAQ-}—-252 PPOV75 S3 MEM VREFCA A 35 3 1258 | o pEst VREFCA O-}—-25B PPOV75 S3 MEM VREFCA A 5 3
1272 | 5 vss 26 vss_2704—+282 1278 | 1 vss_26 vss_2704—288
33 31 =MEM_A_DO<32> 129 o D032 DQ360 130 =MEM_A_DO<36> PR 33 31 =MEM_A_DQ<32> 1298 o D032 DQ360 1308 =MEM_A_DO<36> 3133 B
33 31 =MEM_A DQ<33> 131a o D33 D370 1322 =MEM A DQ<37> . 33 31 =MEM_A DQ<33> 131B o D033 D370 1328 =MEM_A DQ<37> s
1332 | o vss 28 vss_ 290342 1338 | 5 vss 28 vss_29 o348
33 31 =MEM_A_DQS N<4> 135 O Dos4* DM4O 136a =MEM A DM<4> PR 33 31 =MEM A DQS N<4> 1358 O DOS4* DM4 O 1368 =MEM A DM<4> .
33 31 =MEM_A_DQS_P<4> 137A O Dos4 vss_300 138A 33 31 =MEM_A_DOS_P<4> 1378 o pos4 vSs_300 1388
1398 | 0 yss 31 D38 o402 =MEM A DQ<38> 33 1398 | Jvss 31 D38 o408 =MEM A DQ<38> 31
33 31 DQ<34> 141a o D034 DO390 142a =MEM A DQ<39> PR, 333 DQ<34> 141B o D034 DO390 142B =MEM A DQ<39> .
. DO<35> ZETN [geons vss_s20] L44A . Do<35> 1438 | 0 o%s vss_320] 1448 Page Notes
o8 Lo vss_33 poa4o—oon =HEM_A_DO<d4> o 1438 | 5 vss_33 D044 o258 =MEM A DO<4d> 13
30 DO<40> 147A O D040 DO450. 1482 =MEM_A_DO<45> 333 3331 DO<40> 1478 O D40 DQ450 1488 =MEM_A_DO<45> 33 Power aliases required by this page:
333 DQ<41> 1492 | o poa1 vss_ 3401302 3331 DQ<41> 1498 | 5 poa1 vss_34 0308 - —PP1vS_S0_MEM_A
1512 | o vss 35 DOS5* o L322 =MEM A _DQS N<5> 3133 151B | 5 vss 35 DOS5* o —L328 =MEM A DQS N<5> 313  -ppivs_s3_mEM A
33 31 =MEM_A_DM<5> 153a o b5 DOS50 154a =MEM A DQS P<5> PR 33 31 =MEM_A_DM<5> 1538 o D5 DOS50 154B =MEM A DQS P<5> . _ =PPOV75_SO_MEM_VIT_A
1552 | & vss_36 vss_3704—252 1558 | 5 vss_36 vss_3704—258 - =PPSPD_SO_MEM A (2.5 - 3.3V) —
33 31 =MEM_A DQ<42> 157A o D4z D460 158A =MEM A DQ<46> . 33 31 =MEM_A DQ<42> 1578 o D04z DQ460 1588 =MEM_A DQ<46> s - - -
33 31 SMEM A DQ<43> 1592 | 0043 a7 o]L69R —MEM A DQ<47> o s 31 =MEM_A_DQ<43> 1598 [ 0 noas 047 o] L1698 _MEM A DO<47> s Signal aliases required by this page:
1612 1622 1618 1628 - =I2c_sopIma_scL - ALL DO, DOS, DM SIGNALS;
O Vss_38 VSS_390 O VSs_38 VSS_390 TO FACILITATE BITSWAFS WITH ALIASES
33 31 =MEM_A_DQ<48> 163a O D48 DO520 164A =MEM_A_DQ<52> a1 33 33 31 =MEM_A_DQ<48> 1638 O Do4s DO520. 1648 =MEM_A_DQ<52> 3133 J T sopmwa Sph
s 51 =MEM_A_DQ<49> 165A o D04as oS30 166A =MEM A DQ<53> . 33 31 SMEM A DQ<49> 1658 o D049 DO530 1668 =MEM A DQ<53> 3133 BOM options provided by this page:
167R | o vss 40 vss_ 4101082 1678 | 5 vss_40 vss_ 410088 (wonE)
33 31 =MEM A DQS N<6> 1692 | o posex DM6 O 70B =MEM A DM<6> o 33 31 =MEM A DQS N<6> 1698 | 5 posex M6 O——-70B =MEM A DM<6> o
33 31 =MEM_A_DOS_P<6> 171a o posé vss_a20 172n 33 31 =MEM_A_DOS_P<6> 171B o Dos6 vss_420 1728
173a o vss_43 D540 174A =MEM_A_DQO<54> 333 1738 O vss_a3 DO540 1748 =MEM_A_DQ<54> s
33 31 = DQ<50> 175A o DO50 DO550 1762 =MEM A DQ<55> . 33 31 = DO<50> 1758 o DOS0 D550 1768 =MEM A DQ<55> s
33 DO<51> 1772 | pos1 vss_sao 41752 39 DO<51> 1778 | 5 pos1 vss_a4 041758
179 o vss_45 DQ60O 180a =MEM A DQ<60> PR 1798 O vss_as DQ600O 1808 =MEM A DQ<60> .
33 31 DO<56> 181a o DOS56 DQ610 182a =MEM_A_DQ<61> PR 333 DO<56> 181B O D56 DQ610 182B =MEM_A_DOQ<61> 3133 AT T T o
3 DQ<57> 1832 | & bos7 vss_a60] 242 333 B 1838 | & pos7 VSS_460-—oad
1852 | o vss 47 Dos7* 01862 =MEM A DQS N<7> o 185B | J vss 47 Dpos7* o —L868 =MEM A DQS N<7> o DDR3 SO-DIMMs
33 31 =MEM_A DM<7> 187A o pM7 DOS70 188A =MEM A DQS P<7> 3133 33 31 =MEM A DM<7> 187B O DM7 DOS70. 188B =MEM A DQS P<7> .
gii O Vss_48 VSS_490 izi 1:?2 O VSs_48 VSS_490 1:22 051-7845 | D
33 31 =MEM A _DQ<58> o D058 D620 =MEM A DQ<62> 3 33 31 =MEM A DQ<58> o D58 D620 =MEM A DQ<62> 33 Apple Inc.
33 31 =MEM_A_DQ<59> izi o Dos59 DO630 1:2 =MEM A DQ<63> PR 33 31 =MEM_A_DQ<59> 1:22 o Dos59 D630 1::5 =MEM A DQ<63> . ®
B
1 1
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
32 29 PROV75_S3 MEM VREFDQ B 1A CSVREFDO  vSs 0o—2 32 20 PROV75_S3 MEM VREFDQ B 1B CSVREFDO  VSs oo—2%
3A ° VSSJCR%E[S% s 4a =MEM B DQ<4> 32 ,,J_ 3B ° VSS,lcﬁ'Ig‘i% DO4O 4B =MEM_B_DQ<4> 32 33
33 32 =MEM_B_DOQ<0> 5A o DO J DO50 6A =MEM_B_DQ<5> 32 93 L J_ 33 32 =MEM_B_DOQ<0> 5B o DQO D50 6B =MEM_B_DQ<5> 32 33
33 3 =MEM B_DQ<1> 721 S po1 Fl-lz'll‘:T; vss_ 20422 = 33 32 =MEM B_DQ<1> 7B | 5 pot j_::_jﬂ vss_ 20428
1?1; O VSS_3 ( 3 ) DQS0* Q. 122 =MEM_B_DOS N<0> 32 33 1?2 O VSS_3 ( é ) DQS0* O 12: =MEM_B_DQS N<0> 32 33 DIMM1 SPD ADDR=0XA2(WR)/O0XA3(RD) DIMM3 SPD ADDR=0XA6(WR)/O0XA7(RD)
33 3 =MEM_B_DM<0> ) g posoo-{—122 =MEM B DQS P<0> 32 33 33 3 =MEM_B_DM<0> ) g pasoo-122 =MEM B DQS P<0> 32 3 V. . =PPSPD_SO_MEM B \\ . =PPSPD. S0_MEM B
O VSs_4 a VSs_50 O VSs_4 2 vss so
33 32 = DQ<2> 158 o po2 EI DO6O 16a =MEM B DQ<6> 32 33 33 32 =MEM B_DQ<2> 158 o po2 E DO6O 168 =MEM B DQ<6> 32 33
33 32 DO<3> 178 o D03 g D070 18a =MEM_B_DQ<7> 32 33 33 32 =MEM B DQ<3> 178 o D03 o] D070 18B =MEM_B_DQ<7> 32 33 'R3240 ‘R3242 |'R3243
iiA O VSS_6 8 VSS_70 208 198 O VSS_6 8 VSS_70 208 i‘OK
33 32 DQO<8> A1 65 pos @ po120222 DQ<12> 3233 3332 =MEM B_DQ<8> 218 | 5 pos @ po120-}—228 DQ<12> 323 Thew Tew
33 32 DO<9> 232 | O poo S po13 04242 DO<13> o 13 32 =MEM_B_DO<9> 238 | O poo © po13ot—24B DO<13> 32 33 G0z Rt
258 | 5 vss_8 E vss_9 o252 258 | 5 vss_8 g vss_9 o258 D
33 32 DQS_N<1> 278 O Dos1* A DM1O 28 =MEM B DM<1> 32 33 33 32 =SMEM B DQS N<1> 278 O Dos1* A DM1O 28B =MEM B DM<1> 32 33 ;2 MEM DIMM1 SA<1> 3, MEM DIMM3 SA<1>
33 32 DOS_P<1> zii o pos1 RESET*O gzi MEM RESET L 3132 33 33 32 =MEM B DQS P<1> zi: o pos1 RESET*0 ;2: MEM RESET L 31 32 33 . MEM DIMMI SA<0> . MEM DIMM3 SA<0>
O VSS_10 Vss_110 O VSS_10 Vss_110:
33 32 =MEM B _DQ<10> 338 | 5 poto po140—42 =MEM B DQ<14> 323 3352 =MEM B DQ<10> 338 | O poto potaod 348 =MEM B DQ<14> 3
33 32 =MEM B _DQ<11> 358 o po1l DO150 36a =MEM B DQ<15> 32 33 33 32 =MEM B _DQ<11> 358 o po1l DO150 368 =MEM B DQ<15> 32 33 ‘R3241
37A O VSs_12 VSS_130 382 378 O VSs_12 VSS_130 388 10K
33 32 =MEM_B_DQ<16> 398 O DO16 D0200 408 =MEM_B_DQ<20> 32 33 33 32 =MEM_B_DQ<16> 398 O D016 D0200: 40B =MEM_B_DQ<20> 32 33 Tew
33 32 =MEM_B_DQ<17> 41a o DO17 D210 42a =MEM B _DQ<21> 32 33 33 32 =MEM_B_DQ<17> 41B o Do17 D210 428 =MEM B _DQ<21> 32 33 pri
432 | 5 vss 14 vss_ 150242 43B | 5 vss 14 vss_ 150248
33 32 =MEM B _DQS N<2> 458 O Dos2+ DM20O 46A =MEM B DM<2> 32 33 33 32 =MEM_B_DQS N<2> 45B O Dos2+ DM20 46B =MEM B DM<2> 32 33 1
33 32 =MEM_B_DQS_P<2> 47 o pos2 vSS_160 48a 33 3 =MEM_B_DQS_P<2> 47B o pos2 vss_160 48B =
492 o vss_17 DQ220 508 =MEM_B_DQ<22> 32 33 498 o vss_17 DQ220 50B =MEM_B_DQ<22> 32 33 32 6 _=PPSPD MEM_B
33 32 =MEM B DQ<18> 51a o D018 D0230 52 =MEM B DQ<23> 32 33 33 32 =MEM B DQ<18> 51B o D018 D0230. 52B =MEM B DQ<23> 32 33 _—
33 32 MEM B DO<19> 5321 5 pots vss_1804—a2 3332 SMEM B DQ<19> 538 | 5 po19 vSs_180-—a
55A O vss_19 DQ280 56A =MEM B DQ<28> 32 33 55B O vss_19 DQ280 56B =MEM B DQ<28> 32 33 1.C3240
33 32 =MEM_B_DQ<24> 572 | 5 po2a D29 0282 =MEM_B_DO<29> 32 33 33 32 =MEM_B_DQ<24> 578 | 5 po2s po290-—28 =MEM_B_DO<29> 32 33 2;,20F
55 3 SMEM B DO<25> 592 | 5 po2s vss_2004—3%2 55 32 SMEM_B_DQ<25> 598 | o po2s vss_200-4—228 2 S
618 | 0 uss 21 pos3 o] 628 DOS N<3> e 618 | 0 yss 21 pos3*o] 628 DOS N<3> e 02-1r
33 32 =MEM_B_DM<3> 63A o pM3 DOS30 64A DQS P<3> 32 33 33 32 =MEM_B_DM<3> 63B o pM3 DOS30 64B DQS P<3> 32 33
652 1 5 vss_22 vss_2304—252 658 1 5 vss_22 vss_230-42%8 L
33 32 =MEM_B_DQ<26> 67a o D26 DR300 68a =MEM_B_DQ<30> 32 33 33 32 =MEM_B_DQ<26> 678 o D26 DR300 688 =MEM_B_DQ<30> 32 33 =
33 32 =MEM B DQ<27> 69 o D27 po310 708 =MEM B DQ<31> 32 33 33 32 =MEM B DQ<27> 698 o D27 DO310. 708 =MEM B DQ<31> 32 33
1215 vss_24 vss_2504—122 7B 15 vss_24 vss_2504—122
101 15 MEM B _CKE<0> 73A O CKEO CKELO 74A MEM B CKE<1> 15 101 101 16 MEM B CKE<2> 73B O CKEO CKELG. 74B MEM B CKE<3> 16 101 35 20 PPOV75_S3 MEM VREFCA B
108 32 30 ¢ =PP1V5_S3 MEM B 75A o VDD_0 vDD_10 76 =PP1V5_S3 MEM B 6 30 32 108 108 32 30 ¢ =PP1V5 S3 MEM B 75B o VDD_0 vDD_10 76B =PP1V5_S3 MEM B & 30 32 108 p
772 | 5 ne o a150-—82 MEM_B_A<15> 32 33 7Bl o Nnc o A1504—B MEM_B_A<15> 32 33 C
to1 32 15 MEM_B_BA<2> 792 | o Baz Alao 202 MEM B_A<14> 15 32 101 to1 32 15 MEM_B_BA<2> 798 | 5 Baz Alaot 508 MEM B_A<14> 15 32 101
812 | 5 vpp_2 vbD_304—322 818 | 5 vpp_2 vpp_30-4 328
101 32 15 MEM B _A<12> 83a 0 A12/BC ] Allo 84a MEM B A<11> 15 32 101 101 32 15 MEM B _A<12> 83B O Al2/BC* Allo 84B MEM B A<11> 15 32 101
101 32 15 MEM_B_A<9> 852 | 5 a0 70262 MEM_B_A<7> 15 32 100 to1 32 15 MEM_B_A<9> 858 | 5 a9 a7086B MEM_B_A<7> 15 32 101
872 | vpp_a vpD_50-4—282 878 | & vpp_a vDD_50-4—288
101 32 15 MEM B A<8> 89A o a8 z 260 90A MEM_B_A<6> 15 32 101 101 32 15 MEM B _A<8> 89B o a8 260 90B MEM B_A<6> 15 32 101
101 32 15 MEM B A<5> 91a o a5 AdO 92A MEM B_A<4> 15 32 101 101 32 15 MEM B A<5> 91B o A5 z Ao 92B MEM B_A<4> 15 32 101
932 1 vop_s E: vp_7 0242 9381 & vop_s z vbD_7 04248
101 32 15 MEM_B_A<3> 952 | a3 - 2o 262 MEM_B_A<2> 15 32 101 101 32 15 MEM_B_A<3> 95B | 5 a3 20208 MEM_B_A<2> 15 32 101 32 29 PROV75_S3_MEM_VREFDO_B
o1 32 15 MEM B A<1> 97a oAl Q A00 98A MEM_B_A<0> 15 32 101 101 32 15 MEM B A<1> 97B oAl H A00 98B MEM_B_A<0> 15 32 101 4
992 | 5 vpp_8 vDD_9 01002 998 | & vpp_8 Q vDD_9 0-}—1208
33 =MEM_B_CLK_P<0> 101A o CKO cKlo 102a =MEM B_CLK_P<1> 33 33 =MEM B CLK P<2> 101B o CKO CK1O 102B =MEM B_CLK_P<3> 35
33 =MEM_B_CLK_N<0> 1032 | o crox CK1* o 104A =MEM_B_CLK_N<1> 33 33 =MEM_B_CLK_N<2> 103B | 5 cko* CK1* O 1048 =MEM_B_CLK_N<3> 33 e
1052 | 5 vpp_10 vDD_11 01262 0SB | o vpp_10 vpDp_110-1068
101 32 15 MEM B A<10> 107Aa o Al0_aP BALQ 108Aa MEM_B_BA<1> 15 32 101 101 32 15 MEM B A<10> 107B o Al0_aP BALG 108B MEM B _BA<1> 15 32 101
101 32 15 MEM_B_BA<0> 1092 | o Bao RAS* O L10A MEM B RAS L 15 32 101 101 32 15 MEM_B_BA<0> 1098 | 5 Bao RAS* O} 1108 MEM B RAS L 15 32 101
LA | 5 upp_ 12 vDD_130-—1122 1118 | 5 upp_12 vpp_130- 1128
o1 32 15 MEM B _WE L 113a ° WE* ;O*C 114a MEM B CS_L<0> s 101 o1 32 1s MEM B WE L 1138 ° WE* ;O*C 1148 MEM B CS_L<2> 6 101
10132 15 MEM B _CAS L ﬁjﬁ O Cas* 0pTO0O. ﬁ:i MEM B ODT<0> 15 101 to1 32 15 MEM B CAS L ﬁji o cas* 0DTO0O: ﬁ:i MEM B _ODT<2> 16 101 . _PPOVIS SO MEM. VIT B
O VDD_14 VDD_150 O VDD_14 VDD_150
101 32 15 MEM_B_A<13> 119a o Aa13 opT10 120A MEM B ODT<1> 15 101 o1 32 15 MEM B_A<13> 1198 o a13 oDT10 1208 MEM B_ODT<3> 16 101
101 15 MEM_B_CS_L<1> 1218 | Osou NC_1o0122A 101 16 MEM_B_CS_L<3> 121B | §gos NC_10-122B
1232 - 1242 123B - 124B
O VDD_16 vDD_170 O VDD_16 VDD_170
1258 | O rpsT VREFCAQ-}—-252 PPOV75_S3 MEM VREFCA B 5 5 1258 | Joper VREFCAQ 1268 PPOV75_S3 MEM VREFCA B, 5
1272 | 5 vss 26 vss_2704—+282 1278 | vss_26 vss_2704—+288
33 32 =MEM_B_DQ<32> 1292 | o pos2 po36 0130 =MEM_B_D0<36> 32 33 33 32 =MEM_B_DQ<32> 1298 | 5 po3z Do3604—208 =MEM_B_D0<36> 32 3 B
33 3 =MEM B_DQ<33> 1318 | O poss D37 01322 =MEM B DQ<37> 32 33 33 3 =MEM B_DQ<33> 131B | o po33 D37 01328 =MEM B _DQ<37> 32 3
1332 | 5 yss_28 vss_29 01242 1338 | 5 vss_28 vss_290- 1248
33 32 =MEM_B_DQS_N<4> 135A O Dos4* DM4O 1362 =MEM B_DM<4> 32 33 33 3 =MEM B DQS N<4> 1358 O Dos4* DM4O 1368 =MEM B_DM<4> 32 33
33 32 =MEM_B_DQS_P<4> 1372 | o posa vss_300-—1382 33 32 =MEM_B_DQS_P<4> 1378 | O posa vss_300—1388 =
1398 | 0 yss 31 D38 o402 =MEM B DQ<38> 32 33 1398 | o vss_ 31 D38 o408 =MEM B _DQ<38> 32 3
33 32 DQ<34> 141n o D034 DO390 142a =MEM B_DQ<39> 32 33 33 3, =MEM B DQ<34> 1418 o D034 DO390 1428 =MEM B DQ<39> 32 33
352 DQO<35> 1432 | 0 oss vss 3201442 33 32 =MEM B DQ<35> 1438 | 5 poss vss_320- 1448 Page Notes
145A o vss. 33 DQ440 146A =MEM B DQ<44> 32 33 1458 o vss_33 DQ440O 1468 =MEM B DQ<44> 32 33
3 a2 DO<40> 1472 | o poao poasofL48A =MEM_B_DO<45> 22 33 33 32 =MEM_B_DO<40> 1478 | 5 poao poasof1488 =MEM_B_DO<45> 22 3 Power aliases required by this page:
3 DO<41> 1492 | o poa1 vss_ 3401302 3332 SMEM B DO<41> 1498 | 5 poa1 vss_ 3404308 - =pp1vs_so_mEm B
151A o vss_35 DOS5*0 152A —MEM B _DQS N<5> S 151B o VSs_35 DOS5* 0 152B =MEM B DQS N<5> 32 33 - =PP1V5_S3_MEM_B
33 3, =MEM B DM<5> 153a o DM5S DOS50. 154a =MEM B _DQS_P<5> 32 33 33 3 =MEM B DM<5> 153B o M5 DOS50. 154B =MEM B _DQS_P<5> 32 33 _ —PPOV75_SO_MEM VIT B
1552 | & vss_36 vss_3704—252 1558 | 5 vss_36 vss_3704—1258 - =PPSPD_SO_MEM B (2.5 - 3.3V) —
33 32 =MEM_B_DQ<42> 157A o D4z D460 158A =MEM B DQ<46> 32 33 33 32 =MEM_B_DQ<42> 1578 o D4z D460 1588 =MEM_B_DQ<46> 12 - - -
33 32 =MEM B DQ<43> 1592 | 5 boss3 D47 o} L602 =MEM B DQ<47> 3 33 32 =MEM B DQ<43> 1598 | J boss3 D47 o168 =MEM B DQ<47> 2 Signal aliases required by this page:
T61a T62A 161B 1625 - =I2c_sopzmmp_scr - ALL DO, DOS, DM SIGNALS;
o vss_38 vss_390 o vss_38 vSs_390 B TO FACILITATE BITSWAFS WITH ALIASES
33 32 SMEM_B_DQ<48> 1632 | o poas Do52 0 L84A =MEM_B_DO<52> 32 33 33 32 SMEM_B_DQ<48> 1638 | 5 poas Dpo52 01848 =MEM_B_DO<52> 32 33 Z Trac sopm soh
33 32 SMEM B DQ<49> 1652 | poas D53 01062 =MEM B DQ<53> 323 33 32 =MEM B DQ<49> 1658 | o poas D53 0t—L06B =MEM B DQ<53> 323 BOM options provided by this page:
1672 | 5 vss_40 vss_a10-—1882 1678 | 5 vss_40 vss_a10- 1888 (ronE)
33 32 =MEM_B_DQS_N<6> 1692 O DOS6* DM6O 170A =MEM B_DM<6> 32 33 33 32 ZMEM_B_DQS_N<6> 1698 O DOS6* DM6O 1708 =MEM B_DM<6> 32 33
33 32 =MEM_B_DOS_P<6> 1712 | o pose vss_ 4201722 3332 =MEM_B_DOS_P<6> 1718 | 5 pose vss_420—1728
1738 | 5 vss 43 Dpos4 o742 =MEM_B_DO<54> 22 3 1738 | 5 vss_43 Do54 01748 =MEM_B_DO<54> 3
33 32 = DQ<50> 175A o DO50 DO550 176A =MEM B_DQ<55> 32 33 33 3 =MEM B DQ<50> 1758 o DO50 DO550 1768 =MEM B _DQ<55> 32 33
332 DQ<51> 1778 | 5 pos1 vss_aao 1782 33 32 =MEM B DQ<51> 1778 | 5 posi vss_aao 1788
bosse T e posoo T an SR e i s socse T e pasoo 1 eas ST i
o Yo Tg3a | O D8 T - < e e pon Tesm | O D9%° POSLOT T - © e SYNC MASTER=MASTER e e A
33 32 Q=57> Toea O D57 VSS_460—— 33 32 SMEM B DQ=S57> oo 1O D57 VSS_4601— —
4 DOS7* =MEM B DQS N<7> 32 33 4 DOS7* =MEM B _DQS_N<7> 32 3 _
33 32 =MEM B DM<7> 187A 22337 ’ g:;.,g 188A =MEM B _DQS_P<7> 32 33 33 3 =MEM B DM<7> 1878 22337 ’ g:;.,g 188B =MEM B _DQS_P<7> 32 33 DDR3 So DIMM CONNECTOR B
gii O Vss_48 VSS_490 izi 1:?‘; O Vss_48 VSS_490 1:2‘; 051-7845 | D
33 32 =MEM B_DQ<58> o D58 D620 =MEM B DQ<62> 32 33 33 3 =MEM B_DQ<58> © D58 D620 =MEM B _DQ<62> 32 3 Apple Inc.
33 32 =MEM_B_DQ<59> izi o Dos59 DO630 1:2 =MEM B DQ<63> 32 33 33 32 =MEM_B_DQ<59> 1:22 o Dos59 DO630 1::2 =MEM B _DQ<63> 32 33 ® A.0.0
1 1
32 MEM_DIMM1_SA<0> 1972 g;,ii’so Z\S/zﬁi*g 198A MEM_EVENT_L 2131 32 49 55 32 MEM_DIMM3_SA<0> 1978 g;,ii’so Z\S/zﬁi*g 198B MEM_EVENT_L 21 31 32 49 55 NOTICE OF PROPRIETARY PROPERTY:
52 ¢ PRSPD_SO_MEM B 1998 | 5 yppsen spao—2002 =I2C_SODIMMB_SDA 52 52 52 ¢ SPRSPD_SO_MEM B 1998 | 5 yppsen spaot—2008 =I2C_SODIMMB_SDA s s BROPRIETARY  PROPERTY OF APELE COMBUTER, INC.
3, MEM DIMM1 SA<1> 201A o sal scLo 202a =I2C_SODIMMB_SCL 32 52 3, MEM DIMM3 SA<1> 201B o sal ScLO 202B =I2C_SODIMMB_SCL 32 52 THIE T?i;iiizlfiffs E%CEZEENTLII;’OVLZ‘:&'IDENCE
32 ¢ =PPOV75_SO_MEM VTT B 2032 o VIT 0 VIT 10 2042 =PPOV75_SO_MEM VIT B 4 3, 32 ¢ =PRPOV75_SO_MEM VTT B 2038 o VIT 0 VIT 10 2048 =PPOV75_SO_MEM VIT B 3, II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL QR PUBLISH IT IN WHOLE OR PART
499 | 5 urc pIN urG PINO4— 210 1 auL ricars SEWERRENT DESIGN SHEET> OF <TOFALJDESIGN_SHEETS>
8 | 7 | 6 | 5 | 4 | 3 | 2 | 1




MCP CHANNEL A DQS 0 -> DIMM A DQS 0 MCP CHANNEL B DQS 0 -> DIMM B DQS 0
MEM A _DQS N<0> =MEM A DQS N<0> MEM B _DQS N<0> =MEM B _DQS N<0>
10115 a3 101 15 32
o1 15 MEM_A DQS p<0>  MAKE_BASE=TRUE =MEM A DQS_P<0> W o1 1s MEM B _DOS_p<0> _ AKE_BASE=TRUE =MEM_B_DQS_P<0> . DDR 3 RESE I Support
101 15 MEM_A_DM<0> MAKE_BASE=TRUE =MEM_A_DM<0> 3 101 15 MEM_B_DM<0> MAKE_BASE=TRUE =MEM_B_DM<0> 32 . . . . . . . . .
o MEM A DO<T> MAKE_BASE=TRUE — CMEM A DO<7o . o MEM B DO<7> MAKE_BASE=TRUE — CMEM B DO<7o . MCP79 cannot control this signal directly since it must be high in sleep and MCP MEM rails are not powered in sleep.
o1 15 MEM_A DQ<6> MARE_BASE=TRUE —— =MEM A DQ<6> n o1 1s MEM_B_DQ<6> MARE_BASE=TRUE = =MEM_B_DQ<6> 2 ¢ _=PP1V5_S3 MEMRESET
101 15 MEM_A_DQ<5> MARE_BASE=TRUE —7 =MEM A DQ<4> o 101 15 MEM_B_DQ<5> MAKE_BASE=TRUE — =MEM B _DQ<1> 32
101 15 MEM_A_DO<4> MAKE_BASE=TRUE —— =MEM_A_DO<5> . 101 15 MEM_B_DO<4> MAKE_BASE=TRUE — =MEM_B_DO<0> 32 .
o1 15 MEM A DQ<3> MAKE_BASE=TRUE —— =MEM A DQ<3> W o1 15 MEM_B_DQ<3> MAKE_BASE=TRUE —— =MEM B _DQ<3> » R3310
= = = = . i 1K
o MEM A DO<2> MARE_BASE=TRUE — CMEM A DO=2o o o MEM B DO<2- WARE_BASE=TRUE — CMEM B DO<25 N 3.3V input must be stable before 1
o MEM A DO<1s WARE_BASE=TRUE — CMEM A DO=0s o o MEM B DO<1s WARE_BASE=TRUE — CMEM B DO<5s N before 1.5V starts to rise to Snes D
o MEM_A DOZ0s WAKE_BASE=TRUE — MEM A DO<lo . N —— WAKE _BASE=TRUE — CMEM B DO<ds N . —PP3V3_S5_MEMRESET avoid glitch on MEM_RESET L. 5 402
MAKE_BASE=TRUE — MAKE_BASE=TRUE — MEMRESET_HW
MCP CHANNEL A DQS 1 -> DIMM A DQS 1 MCP CHANNEL B DQS 1 -> DIMM B DQS 1 ] - MEM RESET L o 2
o1 15 MEM_A_DOS_N<1> — A_DOS_N<1> n to1 15 MEM_B_DOS_N<1> — DOS_N<1> . R3305
TMARE_BASE=TRUE — TARE_BASE=TRUE —
o1 1s MEM A DQS P<1> _BAS VE — A DQS P<1> W o1 15 MEM B _DQS P<1> _BAS UE  — DQS_P<1> » 3 MEMRESET HW
TARE_BASE=TRUE — TMARE_BASE=TRUE — - MEMRESET_MCP
101 15 MEM A DM<1> ARE-—BESE= — A DM<1> . 101 15 MEM B DM<1> ARE-—BESE= — DM<1> 32 MEMRESET_HW Q03306 1 -
o1 15 MEM A DQ<15> DASESTRE T A_DQ<15> 3 101 15 MEM B _DQ<15> DASESTRE DO<15> . R3300" 5N7002 1[)?3309
= = SOT23-HF1
101 15 MEM_A_DQ<14> MAKE_BASE=TRUE A_DO<14> . 101 15 MEM_B_DQ<14> MAKE_BASEZTRUL DO<14> 2 10K ; "
TARKE_BASE-TRUE TARKE_BASE-TRUE
o1 15 MEM A DQ<13> _BAS U A DQ<13> W o1 1s MEM B _DO<13> _BAS U DO<13> . oe e
1o 15 MEM A DO<12> e A DO<12> » 1o 15 MEM B DO<12> e Do<12> n i 3 MEMRESET_HW 2 Eh
o1 15 MEM A DQ<11> _BASEZIRUE A DQ<11> n o1 1s MEM _B_DQ<11> _BASBEZIRUE DO<11> 2 Q3305
101 15 MEM_A_DO<10> MAKE_BASE=TRUE A_DO<10> n 101 15 MEM_B_DQ<10> MAKE_BASE=TRUE DO<10> 32 PS’Lg‘TBz'IB'”MG
TARE_BASE=TRUE — TARE_BASE=TRUE — MEMRESET_HW
101 15 MEM_A_DQ<9> _BAS! UE A_DO<8> . 101 15 MEM_B_DQ<9> _BAS! UE DO<9> 3 SET_HW R
TMARE_BASE=TRUE — TMARE_BASE=TRUE —
o1 15 MEM A DQ<8> _BAS VE — A _DQ<9> W o1 15 MEM_B_DO<8> _BAS VE — DO<8> » R3301 -
TARE_BASE=TRUE — TARE_BASE=TRUE — 20K
s
MCP CHANNEL A DQS 2 -> DIMM A DQS 2 MCP CHANNEL B DQS 2 -> DIMM B DQS 2 116w
101 15 MEM A DQS N<2> j— =MEM A DQS N<2> . 101 15 MEM B DQS N<2> j— =MEM B DQS N<2> 32 “*’;;;1
101 1s MEM_A_DQS _p<2> _ NPKE_BASE=TRUE = =MEM A DQS_P<2> n o1 1s MEM B _DQS p<2>  'AKE_BASE=TRUE — =MEM B _DQS_P<2> N
101 15 MEM_A_DM<2> MAKE_BASE=TRUE —— =MEM_A_DM<2> o 101 15 MEM_B_DM<2> MAKE_BASE=TRUE —— =MEM_B_DM<2> 32
101 15 MEM_A DQ<23> MAKE_BASE=TRUE —— A_DQ<23> 3 101 15 MEM_B_DQ<23> MAKE_BASE=TRUE —— B_DQ<23> 32
o1 15 MEM A DQ<22> MAKE_BASE=TRUE —— A DO<22> W o1 1s MEM B _DO<22> MAKE_BASE=TRUE —— B DO<22> .
o1 15 MEM A DQ<21> MARE_BASE=TRUE —— A DQ<16> W o1 1s MEM_B_DQ<21> MARE_BASE=TRUE —— B DQ<21> 2 1 [Ty MCP_MEM RESET L
101 15 MEM A DQ<20> MARE_BASE=TRUE —7 A _DQ<20> . 101 15 MEM B _DQ<20> MAKE_BASE=TRUE — B _DQ<20> 3
101 15 MEM_A_DQ<19> MAKE_BASE=TRUE —— A_DO<19> . 101 15 MEM_B_DO<19> MAKE_BASE=TRUE —— B_DO<19> 2
o1 15 MEM A DQ<18> MAKE_BASE=TRUE —— A DQ<17> W o1 1s MEM B _DO<18> MAKE_BASE=TRUE —— B DO<18> »
o1 15 MEM A DQ<17> MARE_BASE=TRUE — A DQ<18> W o1 1s MEM B _DO<17> MARE_BASE=TRUE ——— B DO<17> »
o1 15 MEM A DQ<16> MARE_BASE=TRUE A DO<21> W o1 1s MEM B DO<16> MARE_BASE=TRUE B DQ<16> »
TMARE_BASE=TRUE — TARE_BASE=TRUE — C
MCP CHANNEL A DQS 3 -> DIMM A DQS 3 MCP CHANNEL B DQS 3 -> DIMM B DQS 3
101 15 MEM_A_DQS N<3> — =MEM A DQS N<3> N 101 15 MEM B _DQS N<3> — =MEM B DQS N<3> »
o1 15 MEM_A_DQS_p<3>  VAKE_BASE=TRUE =MEM_A_DOS_P<3> W o1 1s MEM_B_DOS_p<3> _ AKE_BASE=TRUE =MEM_B_DOS_P<3> .
101 15 MEM A DM<3> MAKE_BASE=TRUE —— =MEM_A_ DM<3> 31 101 15 MEM B_DM<3> MAKE_BASE=TRUE —— =MEM_B_DM<3> 3
o1 15 MEM A DQ<31> MARE_BASE=TRUE — =MEM A DQ<31> W o1 15 MEM B _DQ<31> MARE_BASE=TRUE ——— =MEM B_DQ<31> .
o1 15 MEM_A DQ<30> HRRE_BASESTRUE. =MEM A DQ<30> n o1 1s MEM_B_DQ<30> MARE_BASE=TRUE — =MEM_B_DQ<30> 32
101 15 MEM_A_DQO<29> MAKE_BASE=TRUE —— =MEM_A_DQ<29> 3 101 15 MEM_B_DQO<29> MAKE_BASE=TRUE 7 =MEM_B_DQ<29> 3
o1 15 MEM A DQ<28> MAKE_BASE=TRUE —— =MEM A DQ<28> W o1 1s MEM B _DO<28> MAKE_BASE=TRUE —— =MEM B _DQ<28> »
o1 15 MEM A DQ<27> MARE_BASE=TRUE — =MEM A DQ<27> a o1 1s MEM B _DO<27> MARE_BASE=TRUE ——— =MEM B _DQ<27> »
1o 15 MEM A _DQ<26> MARE_BASE=TRUE — —MEM_A_DQ<26> o 101 15 MEM_B_DQ<26> HRRE_BASESTRUE. —MEM B DQ<26> 2
101 15 MEM_A_DQ<25> MAKE_BASE=TRUE —— =MEM_A_DQ<25> . 101 15 MEM_B_DO<25> MAKE_BASE=TRUE —— =MEM_B_DQ<25> 32
101 15 MEM_A_DQ<24> MAKE_BASE=TRUE —— =MEM_A_DQ<24> 3 101 15 MEM_B_DQ<24> MAKE_BASE=TRUE —— =MEM_B_DQ<24> 32
TMARE_BASE=TRUE — TMARE_BASE=TRUE —
MCP CHANNEL A DQS 4 -> DIMM A DQS 4 MCP CHANNEL B DQS 4 -> DIMM B DQS 4 —
101 15 MEM_A DQS N<4> p— A _DQS_N<4> 31 101 15 MEM B_DQS N<4> — B_DQS N<4> 32 MCP MEMORY CLOCK ALIASES
101 1s MEM_A_DQS_p<4> _ NPKE_BASE=TRUE 77 A _DQS P<4> W o1 15 MEM B _DQS p<4> _ 'AKE_BASE=TRUE =7 B DQS P<4> »
o1 15 MEM_A DM<4> MARE_BASE=TRUE —— A DM<4> n o1 15 MEM_B_DM<4> MARE_BASE=TRUE —— B_DM<4> 2
101 15 MEM_A_DO<39> MAKE_BASEZTRUL A_DO<39> 2 101 15 MEM_B_DO<39> MAKE_BASEZTRUL B_D0<39> 2 101 15 MEM_A_CLK_P<0> —MEM_A_CLK_P<0> 5
o1 15 MEM A DQ<38> MAKE_BASE=TRUE A _DQ<38> W o1 1s MEM_B_DO<38> MAKE_BASE=TRUE B DO<38> i 101 15 MEM_A_CLK_N<0> _ “AKE_BASE=TRUE =MEM A CLK_N<0> a1
o1 15 MEM A DQ<37> MARE_BASE=TRUE A DQ<37> n o1 1s MEM_B_DQ<37> MARE_BASE=TRUE B_DQ<37> 32 101 15 MEM_A_CLK p<l> _ 'PKE_BASE=TRUE EM A CLK P<1> 3
o1 15 MEM A DQ<36> MARE_BASE=TRUE A DQ<36> n o1 1s MEM_B_DQ<36> MARE_BASE=TRUE B_DQ<36> 32 101 1s MEM_A_CLK N<1> _ 'PKE_BASE=TRUE =MEM A CLK N<1> 31
101 15 MEM_A DQ<35> MAKE_BASE=TRUE A_DQ<35> " 101 15 MEM B _DQ<35> MAKE_BASE=TRUE B DQ<35> 2 101 16 MEM_A_CLK p<3>  MAKE_BASE=TRUE =MEM A CLK P<2> 5
101 15 MEM_A_DO<34> MAKE_BASESTRUE —— A_DO<34> 2 101 15 MEM_B_DO<34> MAKE_BASEZIRUE —— B_DO<34> 2 101 16 MEM_A_CLK_N<3>  "AKE BASEZTRUE —— —MEM_A_CLK_N<2> 5
o1 15 MEM A DQ<33> MAKE_BASE=TRUE —— A _DQ<33> W o1 1s MEM B _DO<33> MAKE_BASE=TRUE —— B DO<33> . o1 16 MEM_A_CLK p<4> _ MAKE_BASE=TRUE 77 =MEM A CLK_P<3> a1
o1 15 MEM_A DQ<32> MARE_BASE=TRUE —— =MEM_A DQ<32> W o1 1s MEM_B_DQ<32> MARE_BASE=TRUE = =MEM_B_DQ<32> 2 o1 16 MEM_A_CLK N<4> _ NPKE_BASE=TRUE =7 =MEM_A CLK N<3> 3
TARE_BASE=TRUE — TARE_BASE=TRUE — TMARE_BASE=TRUE —
MCP CHANNEL A DQS 5 -> DIMM A DQS 5 MCP CHANNEL B DQS 5 -> DIMM B DQS 5
101 15 MEM_A DQS N<5> — A _DOS_N<5> 31 101 15 MEM_B_DQS N<5> — DOS_N<5> 32 MEM B CLK P<0> MEM B CLK P<0> B
= = = = — = M
o1 1s MEM_A DQS p<5>  MAKE_BASE=TRUE —— A DQS_P<5> W o1 1s MEM B _DOS p<5>  MAKE_BASE=TRUE —— DQS_P<5> . 101 15 MERE TESE=TRUE —
MAKE_BASE=TRUE — MAKE_BASE=TRUE — 101 15 MEM B CLK N<0> — — =MEM B_CLK_N<0> 32
101 15 MEM_A_DM<5> = —_ A_DM<5> 2 101 15 MEM_B_DM<5> = — DM<5> 2 HMARE BASE=TRUE —
TMARE_BASE=TRUE — TMARE_BASE=TRUE — 101 15 MEM B _CLK P<1> — oy —MEM B CLK P<1> 3
101 15 MEM_A_DQ<47> — ] A _DQ<47> N 101 15 MEM B DQ<47> - —_ DO<47> 2 WMAKE BASE=TRUE —
TARE_BASE=TRUE — TARE_BASE=TRUE — 101 15 MEM_B_CLK_N<1> — = =MEM_B_CLK_N<1> 3
101 15 MEM A DQ<46> — —_ A_DQ<46> N 101 15 MEM B _DQ<46> — _ DO<46> 3 WMAKE BASE=TRUE —
TMARE_BASE=TRUE — TARE_BASE=TRUE — 101 16 MEM B _CLK P<3> - p— =MEM B CLK P<2> 3
101 15 MEM A DQ<45> ' ] A_DQ<45> N 101 15 MEM B DQ<45> = i DO<45> 3 WARE_BASE=TRUE —
TARE_BASE=TRUE — TARE_BASE=TRUE — 101 16 MEM B CLK N<3> — — B CLK N<2> 32
101 15 MEM_A_DO<44> — —_ A_DO<44> 3 101 15 MEM_B_DO<44> ] — DO<44> 2 MARE BASE=TRUE —
TMARE_BASE=TRUE — TARE_BASE=TRUE — 101 16 MEM B _CLK P<4> — i B CLK P<3> 3
101 15 MEM A DQ<43> — ] A _DQ<43> N 101 15 MEM B DQ<43> - —_ DO<43> 2 WMAKE BASE=TRUE —
MARE_BASE=TRUE — MARE_BASE=TRUE — 101 16 MEM B CLK N<4> — — B_CLK N<3> 32
101 15 MEM_A_DQ<42> — j— A DQ<42> . 101 15 MEM B DQ<42> — — DQ<42> 2 WMAKE BASE=TRUE —
o1 15 MEM A DQ<41> MARE_BASE=TRUE A DO<41> a o1 1s MEM B DO<41> MARE_BASE=TRUE DO<41> .
101 15 MEM_A_DQ<40> MAKE_BASE=TRUE A_DQ<40> 3 101 15 MEM_B_DQ<40> MAKE_BASE=TRUE DO<40> 32
TMARE_BASE=TRUE — TMARE_BASE=TRUE —
MCP CHANNEL A DQS 6 -> DIMM A DQS 6 MCP CHANNEL B DQS 6 —-> DIMM B DQS 6 MCP MEMORY TEST POINT ALIASES
101 15 MEM_A_DOS_N<6> — =MEM_A_DOS_N<6> 3 101 15 MEM_B_DOS_N<6> — =MEM_B_DOS_N<6> »
HMARE BASE=TRUE HMARE BASE=TRUE TP_MEM A A<15> — MEM A A<15> 3 —
101 15 MEM_A_DQS P<6> — ] =MEM A _DQS P<6> N 101 15 MEM B _DQS P<6> — —_ =MEM B DQS P<6> 2 MAKE BASE=TRUE —
TARE_BASE=TRUE — TMARE_BASE=TRUE — TP_MEM_B_A<15> = oy MEM_B_A<15> 32
101 15 MEM_A_DM<6> — —_ =MEM A DM<6> . 101 15 MEM B _DM<6> — _ =MEM B DM<6> 2 MAKE BASE=TRUE —
o1 15 MEM A DQ<55> HRRE_BASESTRUE. =MEM A DQ<55> n o1 1s MEM_B_DQ<55> MARE_BASE=TRUE — =MEM_B_DQ<55> 32
101 15 MEM_A_DO<54> MAKE_BASE=TRUE —— =MEM_A_DO<54> W 101 15 MEM_B_DO<54> MAKE_BASE=TRUE —— =MEM_B_DO<54> 3
o1 15 MEM A DQ<53> MAKE_BASE=TRUE —— =MEM A DQ<53> W o1 1s MEM B _DO<53> MAKE_BASE=TRUE —— =MEM B _DQ<53> »
o1 15 MEM A DQ<52> MARE_BASE=TRUE — =MEM A DQ<52> W o1 15 MEM B _DQ<52> MARE_BASE=TRUE ——— =MEM_B_DQ<52> .
o1 15 MEM A DQ<51> MARE_BASE=TRUE — =MEM A DQ<51> n o1 1s MEM_B_DQ<51> MARE_BASE=TRUE —— =MEM B _DQ<51> N
101 15 MEM_A_DO<50> MAKE_BASE=TRUE —— =MEM_A_DO<50> W 101 15 MEM_B_DO<50> MAKE_BASE=TRUE —— =MEM_B_DO<50> .
 Jp0<493 15 MEM_A_DQO<49> MAKE_BASE=TRUE —— =MEM_A_DQ<49> 3 101 15 MEM_B_DQ<49> MAKE_BASE=TRUE — 32
o1 15 MEM A DQ<48> MAKE_BASE=TRUE —— =MEM A DQ<48> W o1 1s MEM B _DO<48> MAKE_BASE=TRUE —— =MEM B _DQ<48> »
TARE_BASE=TRUE — TARE_BASE=TRUE —
MCP CHANNEL A DQS 7 -> DIMM A DQS 7 MCP CHANNEL B DQS 7 -> DIMM B DQS 7
w115 MEM A DOS N<T> o — A _DQS N<7> 15 MEM B DOS N<7> o — DQS N<7>
E=TRUE — E=TRUE — —
101 15 MEM A DQS P<7> MAKEiBA T A_DQS P<7> 15 MEM B DQS P<7> MAKEiBA —rE— DQS P<7> SYNC MASTER=K51 SYNC D&TE_IO 13/200 A
101 15 MEM_A_DM<7> _BASE=TRU A_DM<7> 15 MEM_B_DM<7> _BASE=TRU DM<7>
101 15 MEM_A_DO<63> MARE_BASE=TRUE A_Do<63> 1s MEM_B_D0<63> MARE_BASE=TRUE Do<63> DDR3 SUPPORT AND BITSWAPS
o1 15 MEM A DQ<62> MAKE_BASE=TRUE A _DQ<62> s MEM B_DO<62> MAKE_BASE=TRUE DQ<62>
o1 15 MEM A DQ<61> MARE_BASE=TRUE A DQ<57> a o1 1s MEM B _DO<61> MARE_BASE=TRUE DO<61> . 051-7845 | D
MAKE_BASE=TRUE MAKE_BASE=TRUE Apple Inc.
101 15 MEM_A_DQ<60> ] A_DQ<56> " 101 15 MEM B _DQ<60> ] DO<60> »
101 15 MEM_A_DO<59> MAKE_BASEZIRUE —— A_DO<59> . 101 15 MEM_B_DQ<59> MAKE_BASESTRUE —— DO<59> 2 ° A.0.0
TMARE_BASE=TRUE — TARE_BASE=TRUE —
101 15 MEM_A DQ<58> MAKEiBA —_— A_DQ<58> 31 101 15 MEM _B_DO<58> M.A](EiBA — DQ<58> 32 NOTICE OF PROPRIETARY PROPERTY:
E=TRUE — E=TROUE —
101 15 MEM A DQ<57> AREBE —_ A _DQ<61> . 101 15 MEM B _DQ<57> ———— — DQO<57> 32 THE INFORMATION CONTAINED HEREIN IS THE
F=TROE —— F=TROE — PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
101 15 MEM A DQ<56> — p— A _DQ<60> 31 101 15 MEM B _DQ<56> — e DQ<56> 32 THE POSESSOR AGREES TO THE FOLLOWING:
MAKE—BASE=TRUE - MAKE—BASE=TRUE - I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
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PP3V3_MINI

“VOLTAGE=3. 3V,

L3400
FERR-120-OHM-1.5A

vy =PP3V3 S3 MINI
MEN-NECK-WIPTH=0:3 mm LYY L - ‘
0402-LF
C3400? C34011 C3402:
0.1luF —— 0.1uF —— IOzuF f—
8% 3 8 6289 3
CERM CERM X5R
CRITICAL 90—OHM4—100MA o . =
202473941%E 01F A
FogT-sh A (Y Y Y L2 PCIE_CLK100M MINI P cvm . e
?1 LYY Y L2 PCIE CLK100M MINI N cm . e
2
o PLACEMENT_NOTE=PLACE CLOSE TO J3400.
ba ? ]
ol MINI_CLKREQ L -
-
ol PCIE_WAKE_L u
ol MINI_RESET L .
o 7
ole PCIE_CLK100M MINI_CON N
ol PCIE_CLK100M_MINI_CON P
10
o
TR PCIE_MINI_R2D_N
o e PCIE_MINI_R2D P
13 e 7 — -
o
o PCIE_MINI_D2R_N 1 102
ol PCIE MINI D2R P mmm i i
16
o PLACEMENT_NOTE=PLACE CLOSE TO U1400.
s L.3440 C3430
L 12-OHM-100MA PCIE MINI R2D L P 0.1luF
1210-4 °
O— , TeML2io-gsH _MINI_R2D_L_ 12 PCIE MINI_R2D C Py
LAAAS AN
518S0731 o~ PCIE_MINI_R2D L_N ey
-4 3 Y Y Y L2 XeR
PLACEMENT_NOTE=PLACE CLOSE TO J3400. PLACEMENT_NOTE=PLACE CLOSE TO U1400.
C3431
0.1luF
e PCIE MINI_R2D_C N (v o

—
SYNC DATE=N
—

PCI-E Wireless Connector
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3 _=PP3V3 ENET PHY

(43mA typ - 1000base-T)
(19mA typ - Energy Detect)
Marvell numbers,

WE: update for Realtek

CRITICAL

L3705
FERR-120-OHM-1.5A

.||—TH| |H—

=PP1V05_ ENET PHY 8

(221mA typ -

CRITICAL

L3715
FERR-120-OHM-1.5A
0402-1F

PP1V05_ENET PHYAVDD

WF:

1000base-T)

7mA typ - Energy Detect)
update for Realtek

Marvell numbers,

HIN LINE WIDTH-0.6 MM
 NecK_WrpT= =
VOLTAGE=3.
C3706
0.1UF
103 =PP3V3 ENET PHY VDDREG 38
XSR
402 If internal switcher is used, must place 1x 22uF &
1x 0.1uF caps within 5mm of U3700 pins 44 & 45.
NOTE: VDDREG rise time must be >Ims to avoid damage to switcher.
R3750° 'R3751 R3752
o| ¥ al | s 3 < o g8 2l s 4.7K 4.7K 4.7K =RTL8211 REGOUT 38
5% 5% fema
) NOSTUFF - - - - 1/16W /16w 1/16W If internal switcher is used, must place inductor within Smm
R3720 R3725 A il ‘g’ ~ N N R br R H of U3700, and 1x 22uF & 1x 0.luF caps within 5mm of inductor.
10K 4.7K 2 2 o a ] ]
5% 5 : X ;
Alias to =PP3V3_ENET PHY for internal switcher. 1/16W /16w Z 13 g 13 Z If internal switcher is not used, VDDREG and REGOUT can float.
MP-LF MP-LF
Alias to GND for external 1.05V supply. 402 402
39 uU3700 5
55 D TL.8211 ENSWREG - RTL8211CLGR REGOUT)|
ToFR.
OMIT
ENET CLK125M TXCLK R3780 1 2 ENET CLK125M TXCLK R - 22 lTxC CRITICAL RXCL_1% 0sENET CLK125M RXCLK R R3790 22 1 2 ENET CLK125M RXCLK 18 204
tod 10 CIID—EN E VT - - NN 7w oD
104 18 ENET_TXD<0> -2 |TXD[0] RXD[0]| ¢ - 104) ENET RXD R<0> R3791 22 1 AANZ ENET RXD<0> Uy 10 106
Co—ERE - =
104 18 ENET_TXD<1> - 24 |pxpr1] , RXD[1]/TXDLy| 1€ - 10sf ENET_RXD R<1> R3792 22 LAAN 2 o /16w MPLF 402 pnpe RXD<1> D ¢ 106
toa 15 ENET TXD<2> -2 |rxp[2] RGMII/MIT RXD[2]/ANOL 1 g 10s| ENET RXD R<2> R3793 22 LAAN 2 o¥ /16w MPLF 402 pypp RXD<2> D 1 s
= 702
104 10 [YF)—ENET TXD<3> - 2% |TXD[3] RXD[3]/AN1| '8 o 106) ENET RXD R<3> R3794 22 AANZ 5 M/aew  wmere 40 ENET RXD<3> oo 16 06
- - ST 1/iew  Wr-Lr 402
27 13 R 22
100 15 (T ENET TX CTRL - TXCTL RXCTL - 10s) ENET RXCTL R 3795 ]’\/\/\/2 = e ENET RX CTRL ooy 15 100
£y th hen wor i . 104 18 ENET MDC -0 MDC MANAGEMENT MDI+[0]] L ity ENET_MDI_P<0> CED » w0
WF: Verify that ENET_RESET L does not assert when WOL is active. o e ENET MDIO 31 |upto MDI-[01]_2 g ENET MDI N<0> D> » 1
If true, RC and 0-ohm resistor should be removed. 8:20 — i
1f false, ENET_RESET_L should be removed. R3724 MDIH(1][° gy ENET MDI P<l> CED » s
[y S 0 MDI-[1]]° iy ENET MDI N<1> 39 108
18 ENET RESET L RTL8211 PHYRST L 20 |PHYRSTB* RESET |MEDTA DEPENDENT t g <D
L — ENET MDI P<2>
1 low . “‘;S;;FSF MDIF(2] " ENET MDT P<2> D »
MP-LF .
L __(03 72 B MDI-[2] P CED 3 104
——0. RTL8211_RSET - RSET REFERENCE 1
2% gl MDI+[3] Py ENET MDI_ P<3> CED 39 104
2 2
GoRu MDI-[3]| 22 ENET MDI N<3> CED » 10
TP_RTL8211 CLK125 -2 crki2s
1
R274392 CLOCK LEDO/PHYADO| ! gy RTL8211 PHYADO
T % 10 35 (I RTL8211 CLK25M CKXTAL1 -2 lcKxTAL1 LED LED1/PHYAD1| 3° g RTL8211 PHYAD1
- —
ey TP_RTL8211 CKXTAL - ‘3 |ckxTar LED2/RXDLY|_3° _ ga RTL8211_RXDLY
402, - e
— GND— NO STUFF . . 5
C3790 R3755 R3756 R3757
i I I . 4.7K 4.7K 4.7K
£ 10PF —— s 5% 5%
= s 1/16W 1/16W /16w
PV MP-LP MP-LP MP-LF
R 02, 402 , 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)

SYNC MASTER=K51

—
SYNC _DAT: =12/08/200

Ethernet PHY (RTL8211CL)
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6

78 70 38 6

P1V1_S5_ENET FET

1.1v

=PP12V_S5 PWRCTL

ENET FET

CRITICAL

Q3800

IRLML2502GPBF
S0T23

PP1V1_RMGT

G

—8kG nel3

vce

U3800
SLG5AP001

TDFN onl2

CRITICAL 6

ND

70 38 ENET_E
3.3V
78 70 38 6 _=PP12 5_PWRCTL

=PP3V3 S5 ENET FET

70 39 [Iwy—ENET_EN

ENET FET

VOLTAGE=1.05V
MIN LINE WIDTH=!
MIN NECK WIDTI
MA;

(CNECK_LENGTH=3 MM
NET_SPACTNG_TYPE=PWR

PP3V3 RMGT

1C3850
0.1UF
CRITICAL S 18y
Q3850 402
IRLML2502GPBF =
SOT23 =
=

vce

SLG5AP001

TDFN onl

¢ CRITICAL

NCLIZ__

PAD ND

ENET ALIASES

=PP1V05_ ENET MCP_RMGT
=PP1V05_ENET MCP PLL,_MAC
=PP1V05_ENET PHY

35 PPLV1 RMGT
MAKE_BASE=TRUE

35 PP3V3_RMGT
MAKE_BASE=TRUE

P3V3_ENET MCP_RMGT
=PP3V3 ENET PHY

— =RTL8211 ENSWREG 37
[ we_easemeeE —

NOTE: NOT USING THE BUILT-IN 1.05V REGULATOR OF THE PHY

NC_RTL8211 REGOUT — =RTL8211 REGOUT 37
MARE_BASE=TRUE
NO_TEST=TRU!

E

NC_PP3V3_ENET PHY VDDREG
MARE_BASE=TRUE
NO_TES!

=PP3V3_ENET PHY VDDREG 37

RUE

RTL8211 25MHz Clock

MCP79 can provide 25MHz clock, but clock runs whenever RMGT rails are powered.
Designs must ensure PHY is powered whenever RMGT rails are,

NOTE :

R3895
2
106 15 (Twy—MCP_CLK25M BUFO R LA\ —RIL8211 CLK25M CKXTALI

or use separate crystal.

5%
1/16w
MF-LF

PLACEMENT_NOTE=Place close to U1400

SYNC MASTER=MASTER
T

LU 37 104

—
SYNC DATE=N
—

Ethernet Support
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—
CRITICAL
T3900
LFE9287APF
soT
1|rcrl MCT1 24 ENET MCTO
104 37 ENET_MDI_P<0> 2|TD1+ |icT:1CT I MX1+ 23 ENET MDI_T P<0> 39 104 C
104 37 ENET_MDI_N<0> 3|TD1- VYo mx1-| 22 ENET MDI_T N<0> 35 104 CRITICAL
J3900
4|TCT2 MCT2[21 ENET MCT1 RJ45_1F0_}/\N169,?HTX_K22
| ENET_MDI
104 37 ENET_MDI_P<1> 5|rp2+ |icT:1CT MX2+[20 ENET_MDI_T_P<1> 39 104 104 39 _ENET_MDI_T_P<0> 1 o | Tran PO
D ]
104 39 _ENET_MDI T N<0> 2l o TRAN NO
104 37 ENET_MDI_N<1> 6|TD2- Y~Ve|_mx2-[19 ENET MDI_T N<1> 34 ;04 104 39 _ENET_MDI T P<1> 3 o| Tran p1
104 30 _ENET MDI_T_P<2> 4o TRAN7P2
TCT3 MCT3|18 ENET MCT2 104 39 _ENET_MDI_T_N<2> 5 o| Tran w2
ENET MDI_T N<1> 6
104 37 ENET_MDI_P<2> 8|TD3+ IlcTzlcT I MX3+H 1 ENET_MDI_T_P<2> 35 104 104 39 —O TRAN_N1
D 104 39 _ENET_MDI T P<3> 7 o| Tran p3
p— ENET MDI_T N<3> 8
104 37 ENET MDI N<2> 9|TD3- | Mx3-|16 ENET MDI T N<2> 35 104 104 39 O TRAN_N3
—
9
10|TCT4 MCT4|15 ENET MCT3 " O| suIELD
| —10 o] PINS
104 37 ENET_MDI_P<3> 11|TD4+ |1CT:1CT Mx4+14 ENET MDI_T P<3> 3 104
3 4 514-0654
104 37 ENET_MDI_N<3> 12 |TD4- 9 _mx4a-|13 ENET MDI_T N<3> 35 104

ENET TCT o o

! C3901J1C3902Jic390
0.1UF T 0.1UF 1UF

PLACE ONE CAP PER TCT PIN

NOTE: Check with PHY and Magnetics MFR to determine what to do with center taps.

NOTE: BOB SMITH TERMINATION FOR EMC.

SYNC MASTER=MASTER SYNC DéTE=N

ETHERNET CONNECTOR
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=PP1V5_ FWRSO_FWXIO 5
s _=PP3V3 FWRSO_ FWXIO
43 42 41 6 _=PP3V3 FW FWPHY _
4100 Cc4124 | 4123 | c4122 1 c4121 | C4120: R4125%
c 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1
1UF 108 T 108 T 108 —T— 108 =T 108 5 é
Sv Sv Sv Sv
o5 Chmn 2 Chmn 2 Chmn 2 Chnn 2 Chnn 2 1/160
cern 2 402 402 402 402 402 MF-LE
402 a0z,
PP1V5_FW_VDDA
FIN LINE WIDTA=0.3 mm
MIN NECK WIDTH=0.2 mm
VOLTAGE=T.5V
c4128 c4127 * C4126 * C4125 *
C4106 * C4107 * 1UF ——
Tos
‘I' D
CERM 2
402
TAGES3. 3 PP1V95_ FW_FWPHY
L vommmeEmay C4110 *| C€4111 | cC4112: C4113: C4114 | C4115: “
R4117 1UF 1UF — 1UF — 1UF — ’
1 103 Tos — Tos — Tos —
b Sy 2 Sy 2 Sy 2 Sy 2
B 116w crn crn crn crn C4132 * C4131 * C4130 * R4135"
R4119 el 1UF 1UF —— 1UF —— 1
>l . i i i
6.3v 6.3v 6.3v
Lew PP3V3_FW_VDDA cern 2 cern 2 cern 2 e
2 FIN LINE WIDTH=0.3 mm
VOLTAGE=3. 3V R4190
PP3V3 FW_PLLVDD PP1V96 FW_PLLVDD 4.7 —_—
FIN LINE WIDTH=0.3 mm FIN LINE WIDTA=0.3 mm 5%
K WIDTH=0.2 mm K_WIDTH=0.2 mm 1/16w
wIp FWXIO_VDD15COMB -96v ME-LF
4117 * 4118 * 4119 ¢ 41 :
Power Aliase ¢ 7 ¢ 8 ¢ ° FWXIO_VDD33COMB C4135 2402
—_— 3 3 3 b FWXIO_VDD33COMIO PP1V96_FW_XTAL
FW_FWPHY nets are PHY power, and for S 2 S 2 IS MIN_LINE WIDT
. ol of o & ° ol o ° ° ° ol Al A MIN_NECK_WIDT!
multi-port systems must come from bus power. 0z 0z 0z 5 5 al 2l 2 7 gl 2 sl ol 2 ol 2 A 2l el el 2| = ol 2l 2 gl gl & Al al 5| a4 3l ol 2 4 & @ o | vorTacE-T.oev
C4190 *
FWRSO_FWXIO nets are OHCI/PCIe power, and =l =l ~— —— ~— < < < C4137 * vce 0.220F ——
S VDD_33 - DVDD_3_3 VDDA 33 AVDD_3_3 VDD_15 VDDA_15 DVDD_CORE § © © 1UF Tos ——
can be S0. 5} 5} = 3 — = = — = - - - o O © 108 Y4190 6.3V
§ 3 g omzT [N o 98P3040MHZ crrcxen 2
For single-port systems, all FW power should 5 3 o cRuwrCAL R cir 04
be tied together and powered by S0 or by the v g b 9 9 3 5
5K pull-down device detect circuit. w B E U4100 - oUT  TRI-ST/NC NC
XI102213B H =
3 =
C
REFO_PCIE XI[ P4 e CLK98M_FW_XI
PLACEMENT_NOTE=Place C4140 close to U1400 -, -
PLACEMENT NOTE=Place C4141 next to C4140 REF1_PCIE Single-port: RSVD_19| P3 TP_FWOHCT XO
102 17 (Twy—BCIE_FW_R2D_C_P Cc4140 1 H 2 [ EW_RESET L 2L PERST* BCLO:2] = 1000 pCo|_E9 =FWPHY_P a2 J_
Tov  1ev  X5R 402
0.1uF | iple— R c1l =
PCIE FW R2D C N ca141 D 102PCIE_FW_R2D_P - A |RXP Multiple-ports P Nl =
- PC[0:2] = 100" PC2 -
R = 0.10r | [ 10% Tev wm a0z L 102PCIE_FW_R2D_N -2 [RXN cLo:2] 00 ¢ J_ 64142 43
’ Alias =FWPHY_PCO DSOf XY P =FWPHY_DS0 am -
PCIE_FW_D2R _C_P 29 |rxp - bl
PCIE FW _D2R P Cc4145 12 r 02 o= PCI EXPRESS as appropriate psil P o =FWPHY DS1 -
| [Tov  1ev xor a0z 102PCIE_FW_D2R C_N - 28 |rxn - am
0.1uF | o= LINKON_L{ El g FWOHCI LINKON L
PCIE_FW_D2R_N c41l46 1 II 2 LKON_DS2_P| D1 gy  FWPHY LKON_DS2 bS2 hard-st qto 1
108 16V X5R 402 - - — ard-strappe o 1,
0.1uF =FW_CLKREQ L & 12 cLKREQ* 402
PLACEMENT_NOTE=Place CAl45 close to UA200 @ - Q LeLk 1| oz FWOHCI_CLK98M_LCLK page assumes no more than
PLACEMENT NOTE=P1. 4146 nex 414
CEMENT_NO ace ¢ ext to 4145 - PCIE_CLK100M_FW_P a1 [reFerx_p LCLK_P| 12 g 2 FW800 connectors
PCIE CLK100M FW N Bl IREFCLK_M rem—
10z 17 Dy— e A - ——— ! PCLK_L| Gl FWPHY_CLK98M_PCLK Strap DSx high on unused ports.
FWXIO REFCLK SEL w13 [REFCLK_SEL PCLK_P[ F! -
- = - -
PINT_L| D2 FWPHY_PINT
FWXIO_SCL -2 |scu PINT Pl D3 g
FWXIO SDA Sy 12 |SDA
LPS_L{ & - FWOHCI LPS
= - *
NC ¥22{Gp100 LPS_p| €2 .
w2 1
NC)TZ GPIOL LREQ L| F2 FWOHCI LRE R4175
GPIO2 — 10K
NC w |epro3 LREQ_P| E2 = 5%
*=24 | 116w
NCX= (1p0) frsas
NC XX _{GpIo4 CTLO| By NC , 402
®s 5
NeC XE2|epTOS cTL1| Iy ne
P6
NC X2{GP106 72
DO, =
NC 2 |cP107 X NC B
D1y N
= 8
FW_PME T - PS§OHCI_PME* D2 Ky N
b3t
FWXIO CYCLEOUT =18 |CYCLEOUT DjTXNC
NO STUFF TP_FWXIO GRST L c13 ?<NC !
1R4153 - GRST* (IPU) p5| B3y NC R4185
D6| M2 6.34K
47K 1394B OHCI & PHY . XNC o)
43 42 41 ¢ _=PP3V3_FW_FWPHY py D7 My Nc 116w =PPVP_FW_PHY_CP. a2
1/16w TP_FWXIO JTAG TMS E12 [RSVD_0  (JTAG_TMS) MF-LF
1752“ TP_FWXIO JTAG TDO F12 [RSVD_1  (JTAG_TDO) ROLN. gy FWPHY_ RO 2402 .
R TP_FWXIO_JTAG_TDI 13 [RSVD_2  (37aG_0T) R M. gy FWPHY_R1 13?940%(86
R4160 - C12 [RSVD 3 (srac_1ck) 3
1K - 2 — PD|_B3 - 1/16w
5 NC X2 |RSVD_4 - MP-LE
AL = Ne %22 |rRsvD_5 cnal a2 > TP_FWPHY CNA 2 402
402 D !
2 NC L |RSVD_6 ces| P12 gy FWPHY_CP -
FWXIO SNOOP_EN - 48 IRSvD_7 o - S
; I . (IPU) PHY_RESET*|yB4 FWPHY_RESET_L
(Snoop Enable, for FireBug) NC YL |RSVD_8 =
NC Y22 |RSVD_9 1C4189
NC 2 |RsVD_10 TPBIASO| K1) ey  FW PO TPBIAS _ (wrs 2 0.22UF
NC 2 |rRSVD_11 Unused Ports: TPBIAS1| G0 gy FW P1 TPBIAS (wry 2 e
! i [RSVD_12 TPBIAS2| P13 gy FW P2 TPBIAS wry Sogn-XsR
R41812 NC X RovD 13 TP/NC TPBIASX “ 402
51 % NC*]} RSVD 14 TP/NC TPAx_P/TPAx_N TPAO_P| K14 FW_PO TPA P a2
116w 0] ] 1 =
frdeid NeX™ - Ground TPBx_P/TPBx_N TPAQ_N| L14 FW_PO_TPA N 2 .
402, NC)% TpAal P|_Fl4 FW_Pl1 TPA P a2
NCX :Sz:}ig TPAL_N| Gl4 FW_P1_TPA w2
- JTAG_TRST
R4181'| |'R4182 DTN N TPA2 P| Pl gy FWR2zTPAR
- —
1K 1K - — TPA2_N| C14 FW_P2_ TPA N 42 A
. . BB o e — 10 4
iew Trew SYNC MASTER=MASTER SYNC DATE=N
e frasas TPBO_p| M4 FW_PO_TPB P 2 e —— —
02, |0z FWPHY_BMODE 25 [BMODE o0 |4 Fp— K .
N gy EN PO IPR N TS FireWire LLC/PHY (XIO2213B)
FWPHY TESTM - B2 |TESTM TPB1_P[ Hl4
FWPHY_TESTW w2 [TESTW_VREG_PD TPB1_N| I 051-7845 | D
O STUFF - "1 [SE TPB2_p| D14 Apple Inc.
! - 2Lt |SM TPB2 N| El4
R4189 - 8 S A.0.0
‘2 PLLGND SND V8S ~ _VSSA  VSSABCIE NOTICE OF PROPRIETARY PROPERTY:
116w
frsass " Tl el ol 2 2Tl el ol 2l el el el =l 2l el = =l =l ol = ol = PR E LR THE INFORMATION CONTAINED HEREIN IS THE
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1394 PHY 1.95V SUPPLY

CRITICAL
u4200 FW_FWPHY 4
TPS799195 VAKE_BASE-TRUE
w42 1 o ~RR3V3_TU_pupHy 579
NET SPACTNG_TYP
SN out| 1 o MAX NECK LENGTH
VOLTAGE=T.95V
4 EN NR| 2 P1V95_FW_NR Peak Current: 100mA
C4200: _ Slne
A o TERD C4201: 1C4202
0.01UF 2.2UF
6. 2 3 7| 108 20
CERM 16V 4av
cERM 2 2 x5
402

FireWire Aliases For Connectivity

«2=FW_CLKREQ_T, FW_CLKREO_L 17

MAKE_BASE=TRUE

w=FW_PME_L — FW_PME_L 1

MAKE_BASE=TRUE

2 =PPVP_FW_PHY_CPS — PPVP_FW_PHY_CPS

MAKE_BASE=TRUE

1394 PHY STRAPPING OPTIONS

43 42 41 ¢ =PP3V3_FW_FWPHY

NOSTUFF
'R4255|'R4256
10K 10K

5% 5%

1/16wW 1/16wW

MF-LF MF-LF
5402 5402

a1 =FWPHY_DS0Q FW_PHY_DSO
MAKE_BASE=TRUE

FW_PHY_DS1
MAKE_BASE=TRUE

41 =FWPHY_DS1

THERE ARE THREE FIREWIRE PORTS, BUT ONLY ONE IS USED.NO STUFF MEANS THAT
IT IS IN BILINGUL MODE PULL-UPS ASSERT/ENABLE DATA STROBE ONLY MODE.

a1 =FWPHY PCO — FW_PHY PCO

MAKE_BASE=TRUE

iMacs are now one port only and have Power Code "000"

‘R4257
10K

Termination
Place close to FireWire PHY

o EW_PO_TPBIAS
“VOLTAGE=1.86V

MIN_LINE_WIDTH=O0.1MM
MIN_NECK_WIDTH=0.08MM

10sFW_PO_TPB_L_N

1 C4250
TI PHY requires 1UF, not 0.33uF spec value. 10F
2 &Ry
402
= L4250 L4251
18NH-250MA 18NH-250MA
TI PHY "Peaking Inductors" To improve Data Eye. 0402 0402
10sFW PO _TPA_L P 10sFW PO TPA L N
LTAGE=1.8B6V VOLTAGE=1.86V —
NO_TEST=TRUE NO_TEST=TRUE
R4250! 'R4251
56.2 % § 56.2
1% 1%
1/16W 1/16W
MP-LF ME-LF
402 2 2 402
. FW_PO_TPA_P — FW_PORTO_TPA_P s 105
o EW_PO_TPA_N = MAKE BASETTRUE FW_PORTO_TPA_N 4 105
o EW_PO_TPB_P = HAKE BASESTRUE FW_PORTOQ_TPB_P 4 105
o FW_PO_TPB_N j— VAKE_BASETTRUE FW_PORTO_TPB_N 4 105
o o o _ MAKE_BASE=TRUE - - -
R4252! '‘R4253
56.2 5§ .2
1/16W % § 1/16W
ME-LE MESLF
402 402

10sFW_PO_TPB_L_P

=0V VOLTAGE=0V
NO_TEST=TRUE NO_TEST=TRUE
1.4252 14253
18NH-250MA 18NH-250MA
YL
0402
'R4254
4.99K
1%
: At
iRy 4402
402

2ND & 3RD TPA/TPB PAIR UNUSED

o FW_P1_TPBIAS NC_FW_PORT1_TPBIAS
MAKE_BASE=TRUE
NO_TEST=TRUE

NC_FW_PORT1_TPA_P
MAKE_BASE=TRUE
NO_TEST=TRUE
NC_FW_PORT1_TPA_N
MAKE_BASE=TRUE
NO_TEST=TRUE

o FW_P1 _TPA P

o FW_P1_TPA_N —

NC_FW_PORT2_TPBIAS
MAKE_BASE=TRUE
NO_TEST=TRUE

NC_FW_PORT2_TPA_P
MAKE_BASE=TRUE
NO_TEST=TRUE
o FW_P2_TPA_N — NC_FW_PORT2_TPA_ N
— MAKE_BASE=TRUE
NO_TEST=TRUE

o EFW_P2_ TPBIAS —

o FW_P2 TPA P

SYNC MASTER=MASTER
T

FW: 1394B MISC
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CRITICAL
INRUSH RESETABLE PTC
F4301
0.3AMP-60V
1 2
PLACEMENT_NOTE=PLACE CLOSE TO F4300
- XW4300 _
CRITICAL VOLTAGE=12V IT IS HERE_FOR SAFETY ONLY
R4300 POUR COPPER_TQ SINK HEAT CRITICAL o NN NBCR WIBTHA0 2500t CRITICAL ]?‘Rigl%%
s =PP12V_S5_FW 19533, P12V S5 _FW R Q4300 D4300 F4300 FERR-250-O0HM D
MIN LINE WIDTH=1.7HM FDC610PZ sM 3AMP-32V
W VotThameTay oS P12V_S5_FW_CL 1 N 2 P12V_S5_FW_D 1 2 FW_PORTO_VP_F ) LYY Y Lz FW_PORTO_VP
12 VOLTS JiE, ssore @ irn nrhe_widTa. T g™ WIN LINE WIDTH-1.70H O WIN_LINE WIDT su WIN LINE WIDT
7 WATTS MAX PER PORT Vormceetzv oo - - Vormceetzv oo 603 VorTAGeS12Y VorTAGES12Y
CRS08-1.5A-30V
-
$—* 1C4300
14 5 0108
iy 2 %% SHOULD BE DONE AS A POWER STRIP (BSUBPLANE)
_ Q4301 5.1V X
MMBT2907AXG D4301 N
60V-600MA MMBZ5231BX
s0T23 soT23 1
~ - =
R4352
Sl AR FW_CURRENT LIMIT
a3
—
/1\{]}{\/ 'R4301 il
W " " " n .
o8 R I . pp3v3 Fw Esp Snapback” & "Late VG" Protection
§ 16w CRITICAL
MESTE CRITICAL DP4310
2402 L, DP4310 BAV99DW-X-G
FW_CURRENT LIMIT Q BAV99DW-X-G 5S°T'363
Cc4310: Jor—ses Cc4311:
43023 0.01UF 0.01UF —— 3
Q 1 AR _LIMIT OUT S0V, 6 S0V,
MMBT2222A7F 43 fg% fg% 4
s0T323 LIMIT IN 4
1
2| PLACE CLOSH TO COMPART 9§430 PORT 0
o7 1394B
) J_ C
s = CRITICAL
bt «»FW_PORTO_TPB_N
2402 105 . J4300
1394B-K22
F-ANG-TH
_L 105 2FW_PORTO_TPB_P 1 [gme- e
9
| 9
| 2 omu?vp
105 wEW_PORTO_TPA_N .
D4302 | s ———0 sc/nc
R4304
L FO0K, FW_FET_LINEAR LIMIT_FB BI?S,iIO)z(G 1o nEW_PORTO_TPA_P ’ [ OTPA_J)VG
A NEZ 1 FW_PORTO_TEA R | s
L/tew sor23 s PP3V3 FW ESD 4| et &"A“‘)
402 ﬁ_ CRITICAL CRITICAL —
=PP1QV_S5_FW 11C4304 m
o 0> TUF DP4311 DP4311 — m 0] spzo
123 BAV99D3V‘2§X—G BAV99D3V‘2§X—G ———9,
sor- sor-
° 2 x7R-cers C4332¢ 514-0656
V+ L 0.001UF
U4300 = = 38% B
LM393 1 cERy
5.1v 6 IOI—HF e .
D4303 il s le — 2
R4305 soT23 L =
43 FW_CURRENT LIMIT 1 100K2 FW_CURRENT LIMIT R 3 1 FW_CUR] T LIMIT l-RD E R4335*
NV ST i\ 1 FW_FET_LINEAR_LIMIT_OUT .3 1 = 1C4335
5% 43 _FW_FET IINEAR LIMIT IN ‘/ = M 0.1UF
AL MMBZ5231BXG 1180 10%
0 GND Ay 5 307
” 402 603-1 B
PLACE CLOSE TO COMPARATOR ‘R4306 =
C4305: 200K = I
2 - 2%%‘ 1/16W
8 i
X5R 2
603
—
ESD Rail
R4390
42 016 =PP3V3 FW_FWPHY 1 2 o PP3V3 _FW_ESD .,
YV S—
1/16W .25 mm
ME-LF
[ LATE VG NOTES ] 402
CURRENT THROUGH THE BIAS RESISTOR SHOULD BE 5MA FOR A VOLTAGE DROP TO 2.2V ” CRITICAL
IT IS 2.2V INSTEAD OF 2.7V BECAUSE THE SNAPBACK ESD DIODES HAVE A .5V DROP D4390
s0T23
.| MMBZ5227BLT1H
L SYNC MASTER=MASTER SYNC DeTE=N A
1-784 D
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SATA PORT AO

FOR HDD

CRITICAL
J4510
EP00-081-91
M-ST-SM C4510 1]z SATA HDD R2D C P (I 20 102
ol 0.010F |1 100 1ev cemw a0z
ol 333 sATA_HDD_R2D_P C4511 L I ATA_HDD_R2D_C_N am o e
o 42| SATA HDD R2D N 0.01ur 1 100 1ev come w02
4
o 110
o 5 e SATA HDD D2R C N
6 el |_c4515 NIE
o ey ATA_HDD_D2R_C_P ATA_HDD_D2R_N Uy 20 02
-
ol | 0.010F || 108 1ev cemw a0z
C4516 K SATA HDD D2R P
T 20 102
0.010F |1 100 1ev ceme a0z

51850251 *

518-0361
J4520
1735574
MST-TH
14
O C4517 1]z SATA ODD_R2D C P m 20 oz
1 0.010F || 108 1ev cemw a0z
GND| O .
a+| 0L m 110 102SATA_ODD_R2D P Cc4518 e SATA ODD R2D C N am e
A OF - 110 102SATA ODD_R2D_N| 0.01ur || 10v aev cem a0z
enp| o2
5| OF 110 102 SATA_ODD_D2R_Cc_N__C4519 I N ATA_ODD_D2R_N oo 20 102
B+ 0F gy 110 102SATA ODD_D2R C P 0.01ur || 10v v e a0
eno| o7 lc4520 1] SATA ODD_D2R P B 20 02
xEv], | 0.010F |1 100 1ev ceme a0z
pp| Ob—
P2 =PP5V_SO_SATA
+5v| o o .
+5V, O_N_T =PP3V3 S0 _ODD
P4
u| o E 4530 |ic4531 .
GND| O 0.1UF 0.1UF R4530
G| o-F2 38V %% 33K
2 X5R 2 x5R jod
402 402 1/10W
— ey
O 15 L 603 5
SMC_ODD_DETECT 45 110

SATA Activity LED

=PP3V3 SO0_SATALED

DEVELOPMENT

R4599"
330
s
10w

P-LF

603 ,

, DEVELOPMENT

DS4599
GREEN-3 . 6MCD
Na 7. 0x1. 25m-sm

ATALED_L

SMC_EXCARD OC_L

ICP
MAKE_BASE=TRUE

? SILK_PART=SATA ACTIVE

SYNC MASTER=MASTER

—
SYNC DATE=N
—

SATA Connectors
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CRITICAL
U4601
=PP5V_S3_USB TPS2060 CRITICAL
46 6 — ® 2 IN ouT1 7 L
MSOP - —
20 s USB_EXTC OC L 8oc1x FERR-250-OHM
3 6 PP5V_USB2_PORT3 o 1 Yy 2 PP5V_USB2_PORT3_F
e o ' VOLTAGE=5V S OETRGE=AY
9 USB_EXTD OC_L 5~ocz2* MIN LINE WIDTH=0Q.&MM sM MIN LI WIDTH= MM
=19 B M EB M X MIN-NECK_WIDTH=0.2MM MIN-NECK_WIDTH=0.2MM
p—tcfen- USB/SMC DEBU U
GND__TPAD ! %40613 0
L PUT CAP ECTOR SIDE -01uF
1 s =PP3V3_S5_SMCUSBMUX (PUT C ON CONNECTOR S ) N 2oy
1C4621 |1C4631 cgR ™ D
- 1UF 0.1UF 1C4650
q 2 S R 9 1UF N
CRITICAL
4605 = 402 402 2 (}%‘;{M J4630
e E 1
USB-K22
Qo'sz L_\ = = = u CRITICAL CRITICAL NG-TH m
10v
2 2 53y L4631 —=0
CERM =
402 CRSE Do aM vee 120-OHM-90MA O
s N DLPONS 1
5150 49 SMC RX L M+  MOJOMUX Y+ B0 veR -1 VDD o |vBus
= = 51 50 49 SMC_TX L 4 u- U4650 - 2 103USB_D_MUXED_N 4 Y Y L3 103USB_PORT3_N D— 2 o |para- n‘l
PI3USB102ZLE J— D+ Ao |para+
7 TQFN 4
sou 2 USB_BXID D o+ 103USB_D_MUXED_P 1 Y YLz 103USB_PORT3_P GND O |GND
103 20 USB_EXTD N 6 |p- l
USB_DEBUGPRT EN L 4 50 p 6
HOOSE SNMC = ——()
OB * SEL[{ 10 GHOBEE T8 =
GND 2| 5| 3] 4
94600 FIEEE 1 514-0659
3 2N7002 o 6lvBU; =
SOT23-HF.
3 1GND
PRODYCTION
hs RYEST
70 PM_EN . 0 N
= D4630
5%
mﬁzug%%l 1w RCLAMPO0502N
MF-LF SLP1210N6
. 0 N 402
= 5% CRITICAL
o CRITICAL
3 L4620
FERR-250-OHM C
CRITICAL PP5V_USB2_PORT2 . 1 Yy L2 PP5V_USB2_PORT2 F
LTAGE= OLTAGE=5Y
IY{(I)N L%NES%IDTH=U.6MM sM IY{IN LINE WIDTH=0.6MM
U4600 MIN_NECK_WIDTH=0.2MM MIN_NECK_WIDTH=0.2MM
TPS2060 CRITICAL
4+ ¢ =PP5V_S3 USB 2 |1y oura) 7 L4610 11 C4620
MsoP FERR-250-0HM (PUT CAP ON CONNECTOR SIDE) 0.01uF
8 20%
20 USB_EXTA_OC_L goc1x m Ry
p s PPSV USB2 PORTL ) R PP5V_USB2_PORT1_F 2 cigy N
USB_EXTB OC L 5 o o l Y{I%TLINES%IDTH— l sM Yi?ﬁT%%ES%IDTH— oMM Aoz
20 400‘32* MIN-NECK—WIDTH= MIN_NECK_WIDTH=0.2MM = CRITICAL
L__fqenas 462
1| C4610 gsagng
GND__TPAD P 0 OluF
0% CRITICAL F-ANG-TH
4 1 208 (PUT CAP ON CONNECTOR SIDE) (|
1C4603 (1C4611 2| ckru L4621 —O
402 120-OHM-90MA
omMIT 0.1UF 0.1UF S ¥
CRITICAL 238 29 = NN D0 O |VBUS e
1C4601 [1C4602 ? cemu ? gemm E' 103 20 USB_EXTC N 4 3 103USB_PORT2 N D- 4 5 |para-
. =
Oo'leF ::12503%001“ = CRITICAL p— D+ 3 o5 |para+ n-l
10V GND 4
2 CERM 2 8oy = = J4610 m USB_EXTC P 1YY L2 USB_PORT2 P O |GND
d02 CREETDIL sm = = USB-K22 100 20 e
CRITICAL F-ANG-TH1 O 6
s +—0
L4611 —O ﬂ-l =
£ 120-OHM—90MA
= = RLRONS von 1 o |veus 2] | 514-0659
103 20 USB_EXTB N 4 3 103USB_PORT1 N D 4 6 |paTa- g =
1]
—_— D+ 3 5 | paTa+ Z H
GND. 4
103 20 USB_EXTB P (Y Y 2 103USB_PORT1 P O | GND
2| 5| 3| 4 J_ 6 3
Sogo T O B
Z A 2 A
6lvBUS
1 514-0672 RCLAMP0502N
ND L SLP1210N6
-I: CRITICAL
= D4610
RCLAMPO502N|
SLP1210N6
CRITICAL
CRITICAL
L4600
FERR-250-OHM
PP5V_USB2_PORTO o 1 2 PP5V_USB2_PORTO F
OLTAGE=5Y OLTAGE=5Y
MIN LINE WIDTH=0.EMM sM MIN TINE WIDTH=0.6MM
MIN-NECK_WIDTH=0.2MM MIN-NECK_WIDTH=0.2MM —
1l C4600
0 .2(3 LluF
R sy (PUT CAP ON CONNECTOR SIDE) O
PART# oTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION cERY
12850238 1 330UF, TANT-POLY BULK CAP C4602 CRITICAL K23 =
12850225 1 150UF, TANY-POLY BULK CAP C4606 CRITICAL K22 CRITICAL B
J4600
USB-K22
CRITICAL F-ANG-TH1
5
01 —0 o
120-OHM-90MA
DLPONS 1|
BTk oD, o |veus A
103 20 USB_EXTA N 4 Y L3 103USB_PORTO_N D-— 2 6 |para- SYNC MASTER=MASTER SYNC_DATE=N
D+ 3
O |DATA+
YN ann 45 |eun EXTERNAL USB CONNECTORS
103 20 USB_EXTA P 1 2 103USB_PORTO_P | | J_
2 5| 3| 4
= 051-7845 | D
0 ol O O <
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CAMERA CONNECTOR & FILTER

CRITICAL
L4701
120 -9 0!
a0 K37L (BLUETOOTH) CONNECTOR
103 20 USB_CAMERA P 1 3 5
j— 110 103USB CAMERA L P CRITICAL
YT CRITICAL
USB_CAMERA L N
103 20 _USB_CAMERA N 1 2 I S 14720 J4720
120-OHM-90MA 53261-8605
CRITICAL DLPONS JI-RT-SM
J4700 103 20 USB_BT_N S (YYY Ls O
537M8_‘9;g,‘605 — 110 103 USB_BT L N 1 o
6 2
105 20 USB BT P LYY YL o ‘pusRBLLE 1o
O
1 4
CRITICAL 2 ° CRITICAL 5 °
o 0
= L4y 2o L
¢ SERSV_S3_CAMERA FERR-250-OHM PP5V_S3 CAMERA 4 7
1 2 VOLTAGE=5V 5 0 P3V3_S3_BT 1 2 pP3V3 S3 BT —O
¢ ) MIN LINE WIDTH=0.EMM ° epova sa By 1| o I—vm:mgr 7 e
s MINNECK WIDTR=0.- 2HM MIN-NECK—WIDTH=0 - 3MM 51850688
1C4700 ; NECK : 1ca720 |*ca721
1qur C4701: —O —LJouF —L g.10F
S so3v 0.1UF —— L s18s0668 2 Ciw 2 Cemm
805-1 Cégﬁ 2 805-1 402
402

LAYOUT NOTE:

PLACE C4700, C4701 & L4700

NEAR J4700 PINS 4 AND 5 IN THE C
ORDER LISTED, AND NOT ON
BOTH SIDES OF THE PIN.

IR RECEIVER CONNECTOR
SD Card Reader Board Connector

—
CRITICAL
CRITICAL
CRITICAL [ CAL 14702 J4780
53261-8604
9 53261-8606 120, ont Sétin Shd,
120-OHM-90MA M_RT__SM S vER-T _50
DLEONS 0 w32 USBIRN 4 \_l3
4 3 p— 110 103USB IR L N 1o
p— 110 103USB_SDCARD_L_N 1 110 103USB_IR_L_P 2
103 20 USB_SDCARD N o SDOARD L B B o w2 USBIRP 000 1 L2 T D 3 IR 3 °
CRITICAL R —— ) ) 110 103USB_SDC o CRITICAL N — o
o MIN LINE WIDTH=0.6MM
s =PP3V3 S3 SDCARD FERR-250—-0OHM B o L4703 MIN_NECK_WIDTH=0.2MM ©
| o FERR-250-0HM -
1 L2 PR3V, DCARD C4750 s =
Ry fra o emepsvszzr 1YY YL |} —-O B
sM MIN NECK WIDTH=0Q.2MM oF S1o
MIN_LINE_WIDTH=0.6MM o5 sM
co . 1 Cc4781
[ —— 1UF =
51850690 e
— 2 cerM
= = 102
CARDREADER_RESET L
04700 (2}
SSM6N15FEAPE
sors63 | K 4
—H -
0
sl st
17 CARDREADER_RESET
{_CARDREADER_PLT RST
04700 (2l
SSM6N15FEAPE
sorses | Kh 4
1 H
E-
4
2l st
s CARDREADER_PLT RST_L

SYNC MASTER=MASTER

Internal USB Connections
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NOTE: Unused pins have "SMC_Pxx" names. Unused
pins designed as outputs can be left floating,
those designated as inputs require pull-ups.
so _PP3V3 S5 AVREF SMC
1C4904 1 C4905 1 C4906
—— 0.1UF 0.1UF
— 20% 20%
6 Tov Tov
CERM-X5R 2 2 CErM 2 CERM
8 402 02
U4900 PLACEMENT_NOTE=Place C4907 close to U4900 pin F1
50 (OUT}—SMC_EXCARD PWR EN @—B12 |p10 H8S2117 P6O| L13 g SMC_PM G2 EN gD s £
0 MC_RSTGATE_L P11 LGA-HF P61 NC smc ver
70 ALL SYS PWRGD_SMC Al2 |p12 (1 OF 3) P62 K11 =X NC
D= S ap Aol PP3V3 S5_SMC_AVCC
7 RSMRST_PURGD P13 P13 P63 J12 g —x NC T LINE IDT-0. 25 Hit . o . €4907 1
NG P14 OMIT P64 SMC_ADAPTER_EN 21 50 MIN NECK WIDTH=0.20 M o el A 2 0.47UF
X—gm—D11 | K13 o SMC ADAPTER EN ___ p&ym VOLTAGE=3. 3V 4920 ! = m| =|m@ ml A 108
21 (OT}—BM_RSMRST L @—Cl3 P15 P65 NC ToL 6.3v
110 qgu—x 4 CERM-X5R
R ——— bl P16 P66 HC_EROCHOT. - ” o == avee VCC  VCLAVREF 402
0
21 GO} PM_PWRBTN_L D10 P17 P67| H12 g SMC_BIL BUTTON L g s C%‘;E 2 4 00 R4909" 1R4901 —
1 SMC_CPU_ISENSE . U g Ne| B = 10K 10K
50 (OUT}—ESTARLDO _EN D13 [P20 B70 312 .- pEp— ) >3 108 PLACEMENT NOTE=Place R4999 close to U4900 pins N14,N15 H8S2117 NC ) W
NC %—gm—ELL_{P21 P71 L ) =2 e PLACEMENT NOTE=Place C4920 close to U4900 pins N14,N15 LGA-HF i sy
NC %—gm—2DR12 (P22 P72 SMC_GPU_ISENSE 53 108 - 402, L 402
(3 OF 3) bz
NCX—agm—ELL_|P23 P73| NIl e SMC GRU VSENSE  evmyss e wIE suc_mp1 "
s0 _SMC_P24 e—E13 P24 P74 MC_DCIN ISENSE 50 wozl_m1 : SMC KBC MDE
NC %—gm—E12 |P25 P75{ M13 g  SMC PBUS VSENSE (wmyso 5150 (TN)—SMC RESET L | g D3 GRES* .
50 _SMC_P26 @—F13 |p26 P76| N13 g SMC BATT ISENSE  evmso . _SMC_XTAL 23 lyrar
NC %—gm—E10 P27 PT7L12 e SMC NB MISC ISENSE = - s0 _SMC EXTAL A2 |EXTAL NMI| E3 g SMC_NMI am s
103 51 19¢@Ty—LEC_AD<0> o= 29 [P30 pso|_az > SMC_WAKE_SCI L oo
1035 QBT LEC ADS1> gy D9 P31 P81l B6E g xNC
1035 QT LEC ADS2> gy CB P32 P82 PM_CLKRUN_L 19 51 . sMC TRST L "
103 31 19¢ETyLEC AD<3> =27 [P33 P83l DS g LPC_PWRDWN L anv s - F— << C
103 51 19 (PNy—LPC_FRAME L - A8 P34 P84l 26 g SMC TX L O s o9 50 51 AvsS| L9 R4902 1R4998 1R4903
s CII—SMC_LRESET L - D8 |p35 P85 _B5 - SMC RX L Yes:s EURLELRD L~ VSS~ 10K 10K 0
103 5 CTwy—LEC_CLK33M_SMC D7 P36 P86| CO  guugp(QC) SMB MGMT CLK ____ wry =2 ool ol A XWA900 116w 116w 1/16W
st 9QEI—LEC SERIRO DO (P37 P90l 4 g SMC_ONOFF_L am s A Ed 9 P e L 402" o
NC %—gm——R4 P40 POl G3  gge—SMC BC ACOK .m0 2 54
50 _SMC P41 &~ 25 |pal Po2| H2 . gu SMC_BS ALRT L am s
s2(ET)—SMB_MGNT DATA (OC) gy B4 |P42 P93l a1 - PM_SLPS3 BUF2 L ames s
50 (OUT}—SMS_ONOFF L 21 |pa3 P94 PM_SLP _S4 _SMC L 50 70
NC %—gm—C2_[P44 Pos| G4 g PM_SLP_S5_L am = NOTE: P94 and P95 are shorted, P95 could be spare. GND SMC AVSS o o o
NC X%—gm—B2 P45 P96| F4 PM_CLK32K SUSCLK 9 103 L = e
0 SMC_GFX_THROTTLE L P46 P97 SMB_0_SO_DATA 5
50 SMC_SYS_KBDLED 47
—
5150 49 46 (QUT—SMC TX L - P50
5150 49 a6 (TR)—SMC RX L - F3 |p51
52 MB, LK P52
(DEBUG_SW_1) so _SMC_PAO - N3 |PAO H8S2117 PEO SMC_CASE_OPEN 50
(DEBUG_SW_2) s0 _SMC_PA1 - N1 |pal LGA-HF PE1|_J3 - MC_TCK am >
28 PM_SYSRST L (c) - M3 [PA2 (2 OF 3) PE2| K2 .- SMC_TDI am s st
50 46 (CUM—USB_DEBUGPRT EN L wc) o M2 |pa3 pE3|_J1 - SMC_TDO oD 50 =
553231 a(Ery—MEM EVENT L (OC) ey N2 _[PA4 OMIT PE4L K4 e SMCTMS  mysos
5o SMC PAS  (0C) gy Ll leas Pro| K5 g wnC B
oqEI—SYS ONEWIRE __________ (0C) gy K3 ONEW;RE KZ PAG PF1l_N5 - SMC_SYS LED 50
ATL L o>
“ PM_DBATLO 00— PAT pr2| M6 &= MC_LID s0
o= <
ch_‘_BE PBO PF3|_L5 o NC
21 (OUT}—SMC_RUNTIME SCI L - co |pB1 pF4| M5 =X NC
110 45 [Ty SMC_ODD DETECT - B9 |pB2 PF5| N4 - SMC_MCP_SAFE_MODE oo 0
NC_SMC_PB3 - AlQ0 |PB3 PF6L L4 wgp % NC
s5 [Ty SMC_EXCARD CP - c10 |pp4 PF7| M4 ®—X NC
SMC_EXCARD_OC_L Ne P PGOLME —gm—x NC
i o G —— e PGl =sMc_sms_InT w0 NOTE: SMS Interrupt can be active high or low, rename net accordingly.
0 (D—SMC_GEX_OVERTEMP L ALl PB7 PG2| K& quqp(ac) SMBBSADATA  eemy If SMS interrupt is not used, pull up to SMC rail.
FAN_0_CTL - G11 [pco PG3 SMB_BSA_CLK 52
FAN_1_CTL - G13 [pc1 PG4 MB_A DATA 52 _—
FAN_2_CTL - F12 |pc2 PG5 SMB A S3 CLK 5
oo FAN_3 CTL - H13 [pC3 PG6|_M SMB B SO_DATA 5
o FAN 0 _TACH > G10 |pca PG7 SMB B SO_CLK 5
6 MC_FAN_1_TACH PC5 PHO|_E - SMC_PROCHOT oo 5o
57 @%c ::iN :‘; :izi - Hil PC6 pu1| _F2 > SMC_THRMTRIP oD 0
oOD—SHCEAN 3 TACH g 013 1PC7 pH2| T - MC_PH2 0
0 (ID—SMS_X_AXIS - M10 |pDO pH3| A4 ALS GAIN 50
s0 CINy—SMS_Y_AXTS - N9 |pD1 pH4| B3 -—x
50 (T SMS_Z_AXIS - K10 [pD2 PH5|_C4 =X NC
0 MC_ANALOG_ID PD3
50 (TD)—SMC_NB_CORE_ISENSE > M9 _|pp4
SMC_NB_DDR_ISENSE - N8 |pD5
so (TS - T —
so (I ALS_LEFT - K9 |PD6 SYNC MASTER=MASTER
s0 CTmy—ALS_RIGHT - L7 |pD7 SMC
051-7845 | D
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UNUSED TP/NC ALIASES - PORT D - INTERNAL PULLUPS
SMC Reset Button / Brownout Detect / 50 45 s _=PP3V3 S5 SMC
SMS 7 AXIS — NC_SMS_z_AXIS
=pP3V3 S5 SMC “ —— NAKE_BASE-TRUE NO_TEST=TRUE 50 49 _SMC_ONOFF_ L R5032 10K IAAA , —
B 45 _ALS_LEFT NC_ALS LEFT 45 _SMC_LID R5033 100K AAAA o /16w wP-LF 40
=~ — vwrre ase-tRuE __ NO_TEST=TRUE SMC PH2 R5034 10K . R T716W  ME-LF 402
49 _ALS_RIGHT — NC_ALS RIGHT - R5035 T A A S T v T T
©5000 ! CRITICAL N — Tk Base-TRUE  NO_TEST=TRUE 5149 46 _SMC_TX L Ok AAA 2
0.1uF —— R5000 49 _SMC_ANALOG_ID NC_SMC_ANALOG_ID 5149 46 _SMC_RX L R5036 100K LAAAA 5% /16w MP-LF 402
[ rijp— 1K — — wake_pase-trus  NO_TEST=TRUE R5037  2.0K 5% 1/iew  WF-LF 402
DEVELOPMENT B - 15 _SYS_ONEWIRE . 3 2
1oV 2 1/16W 5% 1/16W MF-LF 402
S5000 BT NCP303LSN MP-LF 4 _SMC_BS ALRT L R5038 1001(_1,\/\/\/1
Saihe R UNUSED TP/NC ALIASES CEETRETT e
NTC020-CC1J-B260T| 5149 _SMC_TMS LAANZ
1 SM 2 MC_MANUAL_RST L s|CD ouT|L MC_RESET T oD 0 5 49 _SMC_SYS LED — TP_SMC_SYS_LED 51 49 _SMC_TDO R5040 10K LAAAC 5% 1716w  MF-LF 402
" ¢ MAKE_BASE-TRUE R5041 10K 5% 1/iew  WF-LF 402 D
Ne _4INC IN|2 ALS. GAI N AT s e SMC TDL A AA 7T o7
s = ED Tew  WF-LF
C5001 * GND —— HAKE_BASE-TRUE NO_TEST=TRUE 51 49 _SMC_TCK R5042 10K AN
0.010F — : 4o _SMC_PM G2 EN TP _SMC PM G2 EN 45 15 _SMC_EXCARD_OC L no srupe R5043 10K i aaa72 VW W <o
1% —— HAKE_BASE-TRUE MC PAO R5096 10K . 5 i/iew mr-ir 402
3 4 cery 2 49 _SMC_SYS KBDLED — TP SMC SYS KBDLED - NV 0 T716w  ME-LF 402
o 5 R5090 10k s e °
—— HAKE_BASE-TRUE 45 _SMC_PA1 LAAAZ . -
SILK DART—SMC RESET 45 _SMC_EXCARD PWR_EN TP_SMC_EXCARD_PWR_EN 45 _SMC_BIL BUTTON L R5092 10K LAAAZ o /16w MP-LF 40
— - L T manm mhememoR 4o _SMC_FAN 3 CTL R5095 100K , St /16w wrnE 4o
= 15 _SMS_ONOFF L — TP SMS ONOFF L MG FAN 3 TACH R5097 100K 1 AL\, 5t 1/iew wmrir 402
VAKE BASE-TRUE B AAA
. ’ R5047 1 5% 1/16wW MF-LF 402
45 _SMC_RSTGATE L TP_SMC_RSTGATE L 45 _SMC_BC_ACOK 0K ANA 2
= TAKE BASE-TRUE 5% 1/iew  WF-LF 402
-~ 49 21 _SMC_ADAPTER EN R5049 10K 2
MC_P24 — TP _sMc_p24 NV =
POWER BUTTON - = TAKE BASETRUE 45 46 _USB_DEBUGPRT EN L R5098 10K 3 AN o 1716w wP-LF 402
5% 1/iew  WF-LF 402
IL =PWR BT! MC_P26 — TP SMC P26 000000000
s N “ —— MAKE_BASE-TRUE 49 _=SMC_SMS INT — SMC_SMS_INT R5091 10K IAAAZ
== MAKE BASE-TRUE 5% 1/iew  WF-LF 402
: : 53261-8602 49 _SMC P41 — TP_SMC_P41 A
SMC Crystal Circuit M_RT-SM TAKE BASESTRUE _—
3 45 _ESTARLDO_EN — TP _ESTARLDO_EN
—O —— HAKE_BASE-TRUE
C2520Pi0 POWER_BUTTON_I, 1l o | 51850665 ANALOG SENSORS
MC_XTAT 1|2 o 54536 P3V3 S0 SMC
- ’ | 45 _SMC DCIN ISENSE SMC_CPU_INPUT ISENSE 5
Tl T R—
RITICAL 5% 4 - SMC_PAS R5093 10K 2
¢ Y50c20 1 o 15 _SMC_PBUS VSENSE — SNC_CPU_INPUT VSENSE . @ NN
——CO AKE_BASE=TRUE
402 ! SMC_GFX_OVERTEMP L, R5099 10K 2
20.000M (] | CRITICAL R5010 45 _SMS_X_AXIS — SMC_1V5_S0 VSENSE 54 108 20w NN e T
St-d 5021 = 0 = TAKE_BASE-TRUE
2
22PF 1 2 o MC_ONOFF_L MS_Y_AXI — SMC_MCP_CORE_VSENSE
e NN oD © >0 - VAKE_BASE=TRUE e
49 _SMC EXTAL DEVELOPMENT 5
. 11 1/16w 45 _SMC_NB_DDR_ISENSE — SMC_1V5_S0_ISENSE s4 108 4 10K
e S5010 MP-LF 15010 —— AKE BASE-TRUE 49 _SMC_CASE OPEN R5046 LAAAZ
402 X _
o= NTC020-CC1I-B260T]| 0.10F 15 _SMC_NB CORE ISENSE SMC_MCP_CORE_ISENSE s4 108 70 459 ¢ _PM_SLPS3 BUF2 L R5094 100K i anA 2 °r  /wew  meone 402
202 1 SM 208 MAKE_BASE=TRUE 5% 1/16W  MF-LF 402
2 LV, 49 _SMC_BATT ISENSE — SMC_UNUSED_ADC_PORT7 C
s i = luemy
45 _SMC_NB MISC ISENSE = 'R5050 70 49 _PM_SLP S4 SMC Lypxr R5089 100K NN —— s
= 10K 4 _PM SLP S5 L  — ) PLACEMENT_NOTE=PLACE CLOSE TO U4900(SMC)
£ =
1160
3 4 MF-LF A
402 =
2 SMC PROCHOT 3.3V LEVEL SHIFTING
b MISC SIGNAL ALIASES
SILK_PART=SYS POWER ° =
55 50 ¢ _=PP3V3 SO _SMC LS

SMC AVREF Supply oo SHCOIIOWNIBPL o gwmRL

CRITICAL “ FX_THROTTLE_L MXM_PWR_LEVEL o 21510 6 p R5078
= iake. BASE=TRUB 470
N
VR5065 16 1/16W
e
PP5V AVREF Rg;g:l_:gs PP3V3_S5_AVREF_SMC 0 R5020 . , 03 _—
1w out| 2 51 R5070 TO smMc
VOLTAGES3 . 3V 1 2 SMC_IG THROTTLE L u 3.3K SMC_PROCHOT 3 3 L w0
Tew
: 15067 HEE (o
—L 0.010r L , 407 s
2 }23 PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS Q5077
CERM : MMDT3904-X-G
cex BXTERNATE E R5019
1 C5065 C5066 *
J - pvinsit Lour —— 3s3s1381 35381278 e Intersil ISL60002-33 4 _SMC_MCP_SAFE_MODE 1 2 __MCP_SPKR 2 o cpu
e 63 FOR <RDAR://PROBLEM/5925345> 5% ¢
2 cERu-xsR KoR 2 fr i PROCHOT_L Q5077
So5 o5 FoL 100 14 11 FTy—CPU_PROCHOT L o MMDT3904-X-G
TR I Som-363-1F
GND_SMC_AVSS 45 53 54 ]

MIN LINE WIDT
MIN NECK WIDT

VOLTAGE=0V B

FROM SMC '_D Q5095
la ) 217002DW-x-6
soT-363
|_%
4
L SMC & MXM THERMTRIP LEVEL SHIFTING
5550 6 P3V3 S0 SMC LS
< MXM
MXM R5018
1
R5069 MXM THRMTRIP I, 1 0 2 " BM_THRMIRIP L gy, 11 14 100
s 1/%ew ¢ PULL-UP ON PAGE 14 _—
MXM HpoLE

Q5096 Q5095
2N7002DW-X—G FROM SMC 2N7002DW-X-G
Sor-36 Sor-36

MC_THRMTRIP

N\ Q5096 e =
FROM MxM I ) 24700200-%-G = =
55 [Ty MXM_OVERT L 2\¢ = sor-363

SYNC MASTER=MASTER

SMC Support
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LPC+SPI Connector

FRANK CONNECTOR
CRITICAL
LPCPLU,

FET0S
55909-0374
09-0;

. s _=PP3V3_S5_LPCPLUS 31~ 32 D
s _=PP5V_S0_LPCPLUS ~
1 e 2 - LPC_CLK33M LPCPLUS Yo ERUI
103 45 15Ty LPC_AD<0> 3l ods LPC_AD<2> D v 00
103 45 15gry LPC_AD<1> sl o oS LPC_AD<3> D » 0
7 8
0 o
[ mann SPI_ALT MOSTI - 9 10 - SPIROM_USE_MLB oo 5
i@ SPI_ALT MISO - gg 12 | SPI_ALT_CLK am =
103 15 15 [y LPC_FRAME_L Y EEE] Dl VI b SPI_ALT CS_L am
i 1 @um—EM_CLKRUN_L - 15] 5 o126 LPC_SERIRQ D o
50 40 SMC_TMS pal Y 18 [ LPC_PWRDWN_L
- 0 o - ame e
9 DEBUG_RESET_L - 19 0 o 20 - SMC_TDI {oUD 40 50
50 45 MC_TDO 2100 022 g | SMC_TCK oD @ %
» OD SMC_TRST_ L e 23 24 . SMC_RESET L T « s° —
 gom—SMC_MD1 ; 25 gg 26 ; SMC_NMI oD
50 45 46 Ty SMC_TX_L e BEY] Dl ETHE et SMC_RX_L Oy 6 45 50
29] 5 o430 - LPCPLUS_GPIO oD
33\ 34
N\
516S0573

Alternate SPI ROM Support

516 =PP3V3_S5_LPCPLUS

e s =PP3V3 S5 ROM =PP3V3 S5 LPCPLUS
1C5144 e —=
9. 1UF
18% R5140"
LPCPLUS 2 CERM 1
402 00K
)
U5100 friaad _—
NC7SB315756%G o6 = 402,
1 sc70 6 =
L rnis SPI_MLB_CS_L B1 SEL 51 SPIF}OMLEJSK]ELMLB = SPI_CS1 R_L_USE_MLB Yas X
2l enp veel 3 LPCPLUS
R5145
51 GO} SPI_ALT CS_L 3 4 1:SPI_CSO_L 1 0 2 SPI_CSO_R_L am = s
BO A
% PLACEMENT_ NOTE=P1 U1400
Pull-up on debug card VER 1 éf{f‘g’ - ace near
= CRITICAL 402
PRODUCTION
R5146 B
1 2
’\/\!\/
‘]&F/\r’lg;’ PLACEMENT_NOTE=PLACE NEXT TO U5100

SPI Bus Series Resistance Option

—
LPCPLUS
R5156
0
51 @ PI_ALT_CLK 1 2 PI_CLK_R mu 61 103
PLACEMENT NOTE-Place next to R6150 | SS LPCPLUS
Miost R5157
0
51 @ SPI_ALT MOSI 1 /\/\/\12 SPI_MOSI R @11 61 103
LPCPLUS usfsw PLACEMENT NOTE=Place next to R6152
R5158 oty
51 m SPI_ALT MISO 1 9 2 SPI_MISO @ 21 61 103
PLACEMENT NOTE=Place next to R6105 5%
z e - A
i
402 SYNC MASTER=MASTER SYNC DeTE=N

LPC+SPI Debug Connector
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MCP79 SMBUS "0" CONNECTIONS SMC "0" SMBus Connections SMC "A" SMBus Connections

NOTE: SMC RMT BUS REMAINS POWERED AND MAY BE ACTIVE IN S3 STATE

52 ¢ =PP3V3_S0_SMBUS ¢ =PP3V3_S0_SMBUS_SMC_0_S0 ¢ =PP3V3_S3_ SMBUS SMC A S3
MCP79 R5200'| |'R5201 SO-DIMM "A" SMC R5250'| |'R5251 MXM TEMP SMC R5270'| |'R5271
4.7K 4.7K 4.7K 4.7K GPU ON CARD - J8400 100K 100K
U1400 5% J3100 U4900 5% 5% U4900 5% 5%
1/16W 1/16W . 1/16W 1/16W NV INSIDE (WRITE: OX9E READ: 0X9F|) 1/16W 1/16W
(MASTER) MF-LF ME-LF (Write: OXAO0 Read: OxAl) (MASTER) MF-LF ME-LF MXM CARD (WRITE: 0X98 READ: 0X99) (MASTER) MF-LF ME-LF
i, i A i i, i
106 21 13 SMBUS_MCP_0_CLK _— =I2C_SODIMMA SCL 31 49 SMB_0_S0_CLK 106 — SMBUS_SMC_0_ SO _SCL —_— =SMB_MXM THRM SCL 85 49 SMB_A_S3 CLK 106 — SMBUS_SMC_A S3_SCL D
MAKE_BASE=TRUE — —— WAKE_BASE-TRUE = = HAKE_BASE-TRUE
106 21 13 SMBUS_MCP_0_DATA _— =I2C_SODIMMA_SDA 3 49 SMB_0_SO_DATA 106 — SMBUS_SMC_0_SO_SDA _— =SMB_MXM THRM SDA 85 49 SMB_A_S3 DATA 106 — SMBUS_SMC A S3 SDA
MAKE_BASE=TRUE — = WAKE_BASE-TRUE = = AKE_BASE-TRUE
J L J L J
Also reserve 0x56 and 0x32 per spe:

SMBUS 0 ALSO GOES TO THE XDP CONNECTOR

SO-DIMM "B"
33200 DIE TEMPS

(WRITE: OXA2 READ: OXA3) EHC1403-2: U5535 UNUSED SMC "BATTERY A" SMBUS CONNECTIONS

(WRITE: OX9A READ: 0X9B)

—  =I2C SODIMMB ScCL 3
- —  =SMB NCP CPU THRM SCL 55 s =PP3V3 S5 SMBUS SMC BSA
— _ =I2C_SODIMMB SDA 2 =
. — _=SMB MCP CPU THRM SDA 5
DIODEl: MCP DIODE2: CPU ) )
L SMC R5280 R5281 o
100K 100K
U4900 ) By
MASTER) fraesd fraesd
CPU - PECI DTS ( 0z, , 402
MAX6618 - US570 49 SMB_BSA_CLK 106 — SMBUS_SMC_BSA_SCL
(WRITE: 0X54 READ: 0X55) = TAKE_BASELTRUE
4 SMB_BSA DATA 16— SMBUS_SMC_BSA_SDA
— _ =SMB_CPU_PECI_SCL 55 TI MAKE_BASE=TRUE
—  =SMB CPU PECI SDA 5

MCP79 SMBU "1" CONNECTION
n n
S S S SMC "MANAGEMENT" SMBUS CONNECTIONS c
=PP. MB]
52 6 3V3_S0_SMBUS ¢ =PP3V3_S0_SMBUS_SMC_MGMT
R5202" 'R5203 1 1
MCP79 796l L% MIKEY SMC R5290'] |'R5291 VREF DAC
uUl400 5% 5% J9800 04900 4.7K 4.7K 12900
(MASTER) friaad fraad (WRITE: 0X72 READ: 0X73) 116w 1/16W .
a0z, , 402 (MASTER) we-ze ue-Le (Write: 0x98 Read: 0x99)
e
21 SMBUS_MCP_1 CLK — =I2C_AUDIO_SCL 68
mm —_— 49 SMB_MGMT_CLK 106 = MB!I MC_MGMT CL —_— =I2C_VREFDAC: CL 29
o =
21 SMBUS _MCP_1 DATA — =I2C_AUDIO_SDA 68 n n . —
MARE BASE=TRUE —_— MB_MGMT_DATA —_— MB!I MC_MGMT DA —_— =I2C_VREFDAC: DA
- . . SMC "B" SMBus Connections ‘v SMD_HGHT PATA e SHRQS SHE = ”
] | L
¢ =PP3V3 S0 _SMBUS_SMC B_S0 |
L MARGINGING CONTROL
1 1 U2901
SMC R5260 R5261 REMOTE TEMPS WRITE: 0X30 READ: 0X31
2.2K 2.2K ( )
U4900 /' 5 57' . EMC1047-2, U5500, SEE TABLE
113 31w
(MASTER) MF;E;‘ A:E‘ELF (WRITE: 0X90 READ: 0X91) _— =I2C_PCA9557D_ SCL 29
e
49 SMB B S0 _CLK 106 — SMBUS SMC B SO _SCL —  =SMB REMOTE TEMP_SCL s o fnl PUAUSRID Db 2
e = .
49 SMB_B_SO0_DATA 106 == SMBUS_SMC_B_S0_SDA _— =SMB_REMOTE_TEMP_SDA 55
e =
] L
222;247—2 HEX DIODE SENSOR AC /DC PS TEMPS
FoRcTIon EMC1403-[1,2]: ACDC THRU J600
1 ODD TEMP (WRITE: 0X98 OR 0X9A, READ: 0X99 OR 0X9B)
2 LCD TEMP 3 SENSE POINTS - PRIMARY, SECONDARY, AMB
3 AMBIENT TEMP
4 CPU HEATSINK — —SMB ACDC SCL R
5 MXM HEATSINK —_—
6 MCP HEATSINK —_— =SMB_ACDC_SDA 6
AC/DC PS POWER
INA219: ACDC THRU J600
(WRITE: 0X80, READ: 0X81)) e
OUTBUT VOLTAGE, CURRENT, POWER
SYNC MASTER=MASTER SYNC D‘XTE=N A

SMBUS CONNECTIONS
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., PPV_S0_MXM_PWRSRC MXM PWRSRC VOLTAGE SENSE
IMXM (SCALING 12V INPUT VOLTAGE TO SMC)
R5353 LT oL
}?‘21( PCB: PLACE C5359 WITHIN 1" OF SMC (U4900)
SCALE COUNT Lriew B
CPU Voltage Sense / Filter 4 v/ <0129 v/COUNT 2402
ADC IS 10BIT 0 TO 1023 SMC_GPU_VSENSE
0 TO 3.3V = = 49 108
R5309 MXM
108 12 [Ty CBU_VCC_SENSE AR, sMc cPU_VSENSE U <0 108 11§50%1§4 1 ((;52%33
1 /ll‘ew 1 }'l 6w & D
s ME-LF
402 2A02
49 50 53 54 OMIT
Place RC close to SHC MXM PWRSRC (GPU CORE & MEM) CURRENT SENSE R5380
‘;&1 K50 SET FOR APPROX 2V AT 4A ON PWRSRC K51 SET FOR APPROX 1.98V AT 5.5A ON PWRSRC
= - SCALE COUNT SCALE COUNT
s 53 50 ¢ _=PP3V3_SO_SMC . ¢ =EE LXM_PWR 2 a/v .0064453 A/COUNT 2.778 A/V .0087518 A/COUNT
ADC IS 10BIT 0 TO 1023 ADC IS 10BIT 0 TO 1023
MXM 0 TO 3.3V 0 TO 3.3V
1 C5380
0.22UF
20%
2 g’
402 2 L0sMXM PWRSRC SENSOR B PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
— 5 MXM PWRSRC_SENSOR_N 10750063 1 25 5380 L K22_MXM
CPU CURRENT SENSE AMP & FILTER = e s MILDIORM = CRITICN -
: MC_GPU_ISENSE a5 108 107S0111 1 18 MILLIOHM R5380 CRITICAL K23_MXM
Rg%1§3 1 2‘1‘1513‘1‘81 13250242 | 1 | cap,0.082uUF, 402 cs381 MxM
L /\//1\2/\/2 pu— ?g.;oszuF 11650090 [ 1 | RES,10KOHM,5%,402 cs5381 16
1/16W 2 -
M};ET;F C5360 35352291 CERN-XTR
0.01UF GAIN = 20 GND_SMC_AVSS 45 50 53 54
¢ =PP5V_S0_ISENSE 1I 2
e PCB: PLACE R5364, C5362 WITHIN 1" OF SMC (U4900) ,
202 L e
R3360 U5360
VR_CPU_IOUT 1 210sVR TSNS CPU P 1 5 OPA348
108 71 (T ’\/1\%/\, = + SC70-5 R5364
1ftew 4 PS_EPU_ISNS 1 Wz SMC_CPU_ISENSE 5 100
402 % AMPLIFIED AND FILTERED ISNS TO SM(,m
R_ISNS_CPU N 3| 1/516w 1
2 ME-LF C5362
402 0.22UF
.3v
'‘R5361 as 2 GERM-X5R CPU CORE INPUT SIDE CURRENT & VOLTAGE SENSE
S }201( = GND_SMC AVSS .5 50 55 54
1/16W
aetE CRITICAL 54 53 50 ¢ ZRP3V3 S0 SMC
DEVELOHMENT
Cc5320 1!
E 0.1UF
8
cery 2
402
DEVELOBMENT
+ —
U5320 DEYELQBMENT
INA210 4.53K
71 _CPU_INPUT ISENSE_ N 5 rN- SC70 ouT 6 _SMC_CPU_INPUT IOUT 1/\/\/\,1 SMC_CPU_INPUT ISENSE ;o
CRITICAL e omMIT
;1 _CPU_INPUT ISENSE P 4|IN+ REF| 1 MP-LF 1C5321
102 —— 0.22UF
201
GND L Eav
X5R B
o] iz
GND_SMC_AVSS 45 50 53 54
PLACE RC CLOSE TO SMC
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
PP12V_S0_CPU_FLTRD
2 — — 13250080 1 CAP, 0.22UF, 0402 c5321 DEVELOPMENT
1R5330 11650004 1 RES, 0-Ohm, 0402 c5321 PRODUCTION
18.2K
1%
1/16W
ME-LF
2A02
SMC_CPU_INPUT_VSENSE —
'‘R5331 1C5330
6.04K
L1402 402
GND_SMC_AVSS 49 50 53 54
SYNC MASTER=MASTER A
L sy a—
CPU/MXM CURRENT AND VOLTAGE SENSE
1-784 D
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5350 6
OMIT
R5400 1.5V SO CURRENT SENSE
0.002
1%
1/4W
MF-LF
1206 MCP_PWR_SENSE
76 __PP1V5_S0_FET 1 2 PP1V5_S0 5 s VT
3 4 = MCP_PWR_SENSE
U5400 R5401 D
INA210 4.53K,
108 SENSE_1V5_S0_N 5 n- SC70  ouT | 6108SMC 1V5 S0 ISENSE R AN SMC_1V5_SO_ISENSE s0 108
1%
100 SENSE_1V5_SO_P 4N+ REF| L 5‘%%1;? oMIT
1C5401
GND
353852073
GAIN = 200V/V
TRANSFER RATIO = 0.4V/A GND SMC AVSS o 50 53 54
PART# oTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
13250080 | 1 | cap, 0.22UF, 0402 cs401 MCP_PWR_SENSE
PART# oty | pEScrRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION _—
11650004 | 1 | RES, 0 OHM, 0402 cs401 PRODUCTION
104s0018 1 RES,2 MILLIOHM,1206 R5400 CRITICAL MCP_PWR_SENSE
101s0414 1 RES,0 OHM,1206,20MILLIOHM MAX R5400 CRITICAL PRODUCTION l . 5V So VOLTAGE SENSE
R5402
s s PP1V5_S0 14/\'/?/3\5 SMC_1V5 SO _VSENSE 50 108
l/llzéw
G035
1C5402
0.22UF
20%
GND_SMC_AVSS 4950 53 54
MCP CORE CURRENT SENSE
—
R5404
4.53K
108 74 @w_‘/\/\/\/ ® MC_MCP_CORE_ISENSE __gsmm, 50 108
1 NOSTUFF
e R5405! 1 C5404
402
4.53K § —— 92208
1/18% M
2 xsr
MF-LF xom
402,
GND_SMC AVSS 45 50 53 54
Place RC close to SMC
SCALE IS 0.116 V/A
MCP CORE VOLTAGE SENSE
R5403
4.53K
74 6 __PPMCPCORE_SO_REG LAAAZ MC_MCP_CORE_VSENSE 50 108
l/llzéw
ME-LF
—
GND_SMC_AVSS 49 50 53 54
SYNC MASTER=K51 SYNC _DATE=12/08/200 A
Zicom s a—
MCP CURRENT AND VOLTAGE SENSE
1-784 D
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REMOTE THERMAL SENSORS .
MCP & CPU T-Diode Thermal Sensor

INTERNAL DIODE IN U5535 DETECTS MCP PROXIMITY TEMPERATURE

HEATSINKS, AMBIENT, PANEL AND ODD

MCP_CPU_TDIODE
5535

s _=PP3V3 SO MCPTHMSNS R >
1 2 PP3V3_S0_MCPTHMSNS R »
IN LINE WIDTH=0.25 mm
len  Vimessziav oo ™ MCP_CPU_TDIODE MCP_CPU_TDIODE e ceu moiovs
E R CH1 MP-LF o 1 RITICAL ac
SENSOR € SENSOR CH6 402 . CRITIC: 1 5535 515030i 112(;5K5
ILK_PART=0DD TEMP —— 1UF
SILK_ J5251 SILK_PART=MCP HSK MCP THMDIODE B “‘:SB";‘;;“I”“E T 1ien iew D
- 108 11@_ 2 MF-LF MF-LF
15553 53780-8602 15535 5338233, SToNAL DR T EMC1403-2-n12L (S Wl avr R5338
FER(RY_?%OHM P FERWOHM MosT_SM C5536 2 lopr % pppus MCPTHMSNS THERM L LANA A MEM EVENT L 2: 3 52 10
—Q 1 2 3 0.0022UF
108 55 SNS_T_DP1_DN6 e 108 55 SNS_T_DN1_DP6 o402 _O 108 3 |pN1 ALERT*|8 MCPTHMSNS ALERT L ;‘fl‘agg
SNS_ODD_P 1 comn 2 o
110 108 o 1.5536 108 __SNS_MCP P ) 402 4 |pp2/DN3 MDATA| % =SMB_MCP_CPU_THRM_SDA Va:e 30
L52520 AL rw oDD_N 2lq FERR-220-0HM SNS MCP N B 105 21¢Ery—MCP_THMDIODE N ¢
FERR e ] 5_|pN2/DP 10 = D
3 SMCLK =SMB_MCP_CPU_THRM SCL 52
1 ‘ 1 ‘ 2
10s 55 SNS_T DN1_DP6 ._(4 D 00 20 SNST_DRLDNG 0402 4 ae
0402 1 108 11 @ CPU_THERMD P 6
CRITICAL CRITICAL SIGNAL_MODEL=EMPTY 35382224
MCP'CRO THIODE
51850698 Cc5580 !
0.0022VF ——
w5 =
51850678 C,m; PLACEMENT NOTE: PLACE U5535 NEAR MCP, TOP SIDE UNDER HEATSINK —
108 11 @ CPU_THERMD N
SENSOR CH2 SENSOR CH3
SILK_PART=LCD TEMP SILK_PART=AMBIENT TEMP
J5520 J5521 U S NS
L5520 53780-8602 L5522 53780-8603 CP PECI DT OPTIO
FERR-220-0HM MORT-SM FERR-220-0HM M-RT-SH
3 4
1os 55 SNS_T_DP2_DN3 1 2 —O 1os 55 SNS_T DN2 DP3 1 2 —O 108 14gETy—CPU_PECI_MCP
0402 0402
110 108 SNS_LCD P 110 108 SNS_AMB_P 1 C

O
L5521 110 108588 1CD N E1DS
FERR-220-0HM

108 55 T_DN2 DP el 2 .______i_(D

0402
CRITICAL
51850698

23 110 10:SNS_AMB N

2

L55
FERR-220-OHM

o
o
o

108 55 T_DP2 D el 2

0402 4 5 O

PLACE HSK SENSOR CONN. TOP SIDE NEAR MXM OR CPU

SENSOR CH4

SILK_PART=CPU HSK

J5510
L5510 53398-8602
FERR-220-OHM M-ST-SM
108 55 SNS_T DP4 DN5 1 2 _30
0402
108 SNS_CPU H P o
L5511 iesns cPu B N o[ §
FERR-220-OHM
108 55 T_DN4_DP. 1 2 p 4
0402 CRITICAL
51850678

CRITICAL
51850677

SENSOR CH5

SILK_PART=MXM HSK

MXH J5511
L5512 53398-8602
FERR-220-OHM MoST_8M
108 55 SNS_T _DN4 DP5 1 2 _30
0402
MXM 108| _SNS MXM P 1 o
L5513  iossns mxm n DS
FERR-220-0HM
108 55 T_DP4_D 1 2 | 4
0402 CRITICAL
MXM
51850678

REMOTE THERMAL SENSORS (HEATSINKS AND ODD)

s ¢ SPP3V3 SO0 _TSENS  R5g50Q

22

PP3V3 SO TSENS R

5%

1/16W

MF-LF
402

108 ss SNS_T_DN1_DP6

DIFFERENTIAL PAIR=SNS T1
SIGNAL_MODEL=EMPTY

C5502 *
0.0022UF p—

[ criTICAL

VDD
108 55 SNS_T_DP1 DN6 0555090
‘o6 . SNS T _Dp2 pN3 PLFFERENTIAL PAT S
DIFFERENTIAL PAIR=SNS_T2 DN1/DP6 N MDATH 9 =SMB_REMOTE TEMP_SDA 5,
SIGNAL_MODEL=EMPTY DP1/DN6 & SMCLK_10 =SMB_REMOTE TEMP SCL s,
C5503 ! S
0.0022UF DP2/DN3 =]
=
B DN2/DP3 U
camr 2 &
402
DP4/DN5
108 55 SNS_T_DN2 DP3 DN4/DP5
DIFFERENTIAL_PATR-SNS_T2
108 55 SNS_T_DP4_D - - oND
DIFFERENTIAL_PATR-SNS_T3

SIGNAL_MODEL=EMPTY
C5504 *
0.0022 UF

300

CERM 2
402

108 55 SNS_T_DN4_DPS

DIFFERENTIAL_PAIR=SNS_T.

6

55 ¢ _=PP3V3 SO_TSENS

=PPVTT SO _CPU ¢ 10 50 71

PECI_MCP
PECI_SMB PECI_SMB R%S % 0
C5570 * 1 C5571 20
opr 0,10 1 2 CPU PECI L (pry 11 108
M 3
e o 3 2 Cemu PYA
02 VCC  VREF 402 402
= U5570 = BE
MAX6618 RES'1
USOP-HF 20
. =SMB_CPU_PECI SDA 4 |sp: pECT| L 108 SMB_PECI_L 1 2
s2 =SMB_CPU_PECI_SCL 5 |scL 3
PECI_SMB HEIER
8 |ap; 402
9 |ap1
3 lapo
AGND GND
~ ~
Consider 3rd option - direct to SMC
HDD OUT OF BAND TEMPERATURE SENSING LEVEL SHIFTING
s0 ¢ _=PP3V3 SO_SMC LS
1
R5551
B £ £ h 1
S R5554 PeveR/@nd 980T0F fohthizdunkiRyt e
SILK_PART=HDD TEMP LoW: —0.3v 10 0.5V gs‘ CRITICAL 16w
— : 0. . 1/16w MP-LF
J5550 . uE-LE U7030 |24
53780-8602 HIGH: 2.0V TO 3.6V , 402 8
M-RT-SM 70 _12VS5_1V60_REF 2 LM393
3 1.5552 VIN_ SOI-HF TO SMC
O— FERR—-220-0OHM R5550 1 108 SMC_HDD_OOB_TEMP — MC_EXCARD CP 15
3o GND. MAKE_BASE=TRUE
o2 10sHDD_OOB_TEMP_FILT 1 Y Y \_2 HDD OOB TEMP ool LA A 2 _HDD_OOB_TEMP_ R 3 +
2 0402
o A ‘
R5553" Miost
C )_4 200K
116w
CRITICAL e
51850698 —

active = yalid signal protocol
Drlve asleep HDD drivés HDD_OOB_TEMP low
Brive discohnected = pulle gh

annot gull low

: because sgme, driyes use this bit to
etermihe 1.5 Gbps vs.

Gbps SATA

Must pull high to 2.5V for compatibility with all drives

SYNC MASTER=MASTER

SYNC DATE=N
—

Thermal Sensors
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SYNC MASTER=MASTER

HD AND OD FAN
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CRITICAL
L5610
57 56 ¢ =PP12V_SO_FAN 220-OHM-1.4A
| o o 1 2 110PP12V_SO_FANO L
oso3 R
57 56 ¢ =PP3V3 SO _FAN VOLTAGE=T2V
R5606 1R5602 R516%%1
2 i S - 1C5606  |:C5607
;Zlﬁ‘g , 1508 505, 3 élg.%7UF 98.%01UF D
102 R36Q5 435 ? g5
- F0_VOLTAGESR5 1 3. 9KZ FO0_GATESLOWDN Q5 6 O O
MIN_NECK WIDTH=0.25MM li}gw — NTHS5443T1H = =
ME LT 1206A-03-HF ODD FAN
1C5601
45 SMC FAN 0 CTL i\ p— ?8.%47UF CRITICAL 53780-8604
3 5 lev —o. M-RT-SM
i o 15620  HEN-YSES-MEDR: b %)
5760822 MIN-LINE-WIDTH=0 ShM 220-OHM-1.4A
spT23-HF1 o o FAN_O_PWR 1YY L 2 10FAN_0_PWR L MOTOR CONTROL
0603 110FAN_TACHO_L TACH
2 3 CRITICAL GND _—
Cc5602 12v pC
57 56 ¢ =PP3V3 SO _FAN D5600 IOOUF
£ ; MMBD914XG 29
sor23 Bi¥c
'R5600 oK amamny ol EAN 0
ZSL%OK = = CRITICAL 383
16w L5600
R5699 2»41551.5‘ FERR-220-0OHM 0
45 SMC_FAN 0 TACH IR, FAN_TACHO e § 2910w
/\/5\‘/\/ 0402 zbs‘ggLF
1/16W
MiosT %igggg%ﬁTiNOTE=PLACE R5620 CLOSE TO J5600 Pin3
—
NOTE: ADDED TO PROTECT SMC C
F I 1 CRITICAL
L5630
5756 ¢ =PP12V_S0_FAN 220-OHM-1.4A
475 ¢ =PP3V3 SO FAN . . ! NYY\%MLM =
MIN LINE WIDT
0603 MIN_NECK_WIDT!
'R5611 VoLTAGES T3V
105K6 'R5610 1
5% T 5K R5607
ME-LF §?§ 1.5K 1C5608 1C5628 1C5609
2402 P 1/30 2.2UF 2.2UF 0.01UF
51206 MF-LF 18y 8% 8%
805, CRITEGAL 2 2% 2 xeR 2 CBEM
603 603 402
RS9
{ F1_vorTacesrs IRAAA 2 F1_GATESLOWDN 05603 = = = HD FAN
MIN NECK WIDTH=0.35MM 18w — NTHS5443T1H
49 SMC_FAN 1 CTL MEE%F 1206A-03-HF
1
P %:.546781:3 CRITICAL 53780-8604
— 10% ERRIERR _ M-RT-S]
5 B igK I e WEDTRCG. Sh L5640  MIN-EFRE-WIBTHZS:ZM 20
5605 805 MIN-NECK WIDTH= - 35MM 220-OHM-1.
7002 _ FAN 1 PWR, 1 YY L2 .0FAN 1 PWR L 1 O | MOTOR CONTROL
spT23-HF1 0603 110FAN_TACH1 T, 21 o | TacH
: CRITICAL 3o | eND
s 56 ¢ =PP3V3 SO _FAN 3D5601 4 5| 12v pc
MMBD914XG C5605
1
1ROI_§)<6 0 1 -+ 1 SoT23 6 O
5a USR5 5-su1-nF 10| FAN_1
1/16W MIN_LINE WIDTH=Q.SMM
bt = L MIN-NECK—WIDTH=
2 S =
LCSRITICJiL 155 6 3 0
R5698 FERR=220-0HM £ Diou
45 SMC_FAN_ 1 TACH 1 /<1/</I§/2 FAN_TACH1 1 2 zlélggLF
N 0402 51850592 :
116w PLACEMENT NOTE=PLACE R5630 CLOSE TO J5601 Pin3
02 —
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FAN 2

CRITICAL

L571
220-OHM-1.4A

56 s =PP12V_SO_FAN
. o 1YY Y2
0603 D
57 56 ¢ =PP3V3 SO FAN
'R5705 1 1
RS R5704 R5701 1C5708 [1C5709
5% - . 4.7UF 0.01UF
1/16W 5% 5% % %
ME-LF /4w 1/8w CRITIICAL 283 703
,402 MF-LF MF-LF 2 CERM 2 CERM
21206 805 , 5 ?206—1 202
45 SMC_FAN 2 CTL R5703 = =
@—E2_VOLTAGEBRS 1 /:i/'\E}\IfZ F2_GATESLOWDN 1206A-03-HF CPU FAN
ST PG W EDrS B ] NPHSEa43T1H
MIN NECK WEDTH0 . 25 Kis o 05700
MF-LF
el
1 C5701 J
: —L §-470F 53780-8604 p—
5 T EREREEE CRITICAL M-RT-SM
x7x L5720 MIN_LINE_WIDTH=0.5MM E) O
o 5702 MIN LINE wiDTH=0.5MM  220—OHM-1 .4A MINTNECK WIDTH=0.25MM
N7002 VINRINE wInHg.-sun,
e =3 SpT23-HF1 . o FAN 2 PWR 1 2 110| FAN 2 PWR L 1 O | MOTOR CONTROL
= 0603 130 FAN_TACH2 I 2l o5 | Tacr
> s CRITICAL B oND
1 o}
.1C5702 110PP12 4 12V DC
MMBD9 14XG 100UF MIN LINE WIDT o
B D1 208 MIN-NECK WIDTH
57 56 ¢ =PP3V3 SO FAN 2 5P VOLTRGE=127 s
6.3%5.5-sM1-HF [ — O
110
£ MINTLTNE WIDTH=Q.suM
= MIN-NECK-WIDTH=0.35MM

1%?(7 00 <
CRITICAL
3 5701 R5720
0 C

L
FERR-220-OHM

1/16W
ME-LF
2A02 5%
FAN_TACH2 1 2 1710w
0402 22‘53“‘
51850592

PLACEMENT_NOTE=PLACE R5720 CLOSE TO J5700 Pin3

49 SMC_FAN 2 TACH 1

= A
SYNC MASTER=MASTER SYNC DéTE=N
[ ey yn

CPU FAN
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51 ¢ =PP3V3_S5 ROM

1 1 CRITICAL
R6100 R6101 6100 ! . R6191
% % § % 0.19r == VDD RO
negy o 2 U6100 .
MELE
R6150 s o LemsI 2402 R6152
103 51 21 (IE)—SBL CLK R ARA 2 13| SPI CLK §| SCK SI|[5 103y SPI MOSI AN 2 SPI MOSI R 21 51 103
PLACEMENT NOTE=PLACE CLOSE TO U6100 5% SST25VF016B 5% PLACEMENT NOTE=PLACE CLOSE TO U6100
116w 116w
SPI _MLB CS L e o crx oMIT RGL}OS 1168
51 @_ 402 9 402
SPI WP L s we+ SO|z2 103SPT_MISO_R IAAAZ PI_MISO U 21 51 10
R6190" SPI_HOLD L 7o HOLD* Ve
frleds
10K
X vSS a0z
116w 3
MELE
a0z,
_______________________ |
! MCP79 SPI Frequency Select |
|
|
| Frequency SPI_MOSI SPI_CLK |
|
| 31 MHz 0 0 !
|
! 42 MHz 0 1 |
! |
| 25 MHz 1 0
! |
| 1 MHz 1 1
|
| L L L L L L L L L L L L L L -
NOTE: MCP79 only issues ‘READ’ (0x03) commands

not ‘READ_FAST’ (0x0B). Limits SPI bus

frequency and part selection.

SST25VF016B max speed for READ command is 25MHz.

SYNC MASTER=K51
iAo a—

—
SYNC D&TE=12 08/200

SPI ROM
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APPLE P/N 35352592
=PP5V_S0_AUDIO (s ez oo
s =PP1V5_S0_AUD_DIG ° °
C6203 |1 [1C6258 =PP3V3_S0_AUDIQm ¢ e e o2 ec o7 n
4.7UF 0.47UF
20% %83 R . . PP4V5 AUDIO_ANALOG 62
xR 2 2 xsR RITICAL MIN DINE WIDTH=0.20MM
402 402 C6259 |1 C6264 ¢ < MIN-NECK—WIDTH= - 1 OMM
C6260 |, 1UF 0. F — D
B 10UF—— C6261: [*C62621%
i 2 0.47UF '~ TOUF 402-1
e 63 2 GND_AUDIO_HP_AMP_L POLY-TANT Tos — 20%
PP4V5_AUDIO_ANALOG CASE-B2-SH o B IS w8y 2 2 3&¥y_mant D_AUDIO_HP_AMP_T
- C6204 : 1 C6205 Ko E8ly_znny GND_AUDIO_HP_AMP_L ¢ ¢ «
B {ouF 10UF b VA REFVA AP VA GND_AUDIO_CODEC &, o 61 65 67 s
1;66%2 5 208 208 VBIAS_DAC| 29 lysras_pac
1% x5 ? ? x5 CRITICAL HPOUT L| 38 MIN LINE WIDTH=0.30MM MIN_NECK WIDTH=Q.20MM AUD_HP_PORT L 6 63
1/16W CS4206_FP 44 |vHP FILT+ - ] ! ] s
ME-LF 4206 - 62 (0] HPOUT R 40 MIN _LINE WIDTH=0.30MM MIN_NECK WIDTH=0.20MM AUDﬁHPiPO% 62 63
K22 = NC 2402 CSs FN 41 lvne_rire- U - e NECK
K23 LOW = S/PDIF IN, HIGH = DP SPDIF CS42%E€CNZC HPREF| 39 MIN_LINE_WIDTH=0.2MM MIN_NECK_WIDTH=0.1MM AUD_HP_PORT_ REF
s AUD_MUX_CNTRL PIO0/DMIC_SDAl LINEOUT L1+[ 35 AUD_I01_P_TL 64
2 O AUD_GPIO_1 1 PIOléDMIC smxz2 LINEOUT L1-| 34 TP_AUD_LOl1_N_T
AUD_GPIO_2 14 o/SPPIF_OUTZ | 1\ pour r1+|_36 AUD_LO1_P_R mmm e
AUD_GPIO 3 15 PIO3 LINEOUT R1-| 3 TP_AUD_LOl1 N R NC _—
o D AUD_ SENSE A 13 |SENSE_A LINEOUT_L2+| 31 AUD 102 P L  (ozoio R
CS4206_FLYP LINEOUT L2-| 30 TP_AUD_LO2 N _L NC
CS4206_FLYC | u LINEOUT R2+4| 3 AUD_LO2_P_R .
FLYP .
-|_33 TP_AUD _LO2 N R
C6206 43 lrrve LINEOUT_R2 == =="NC
5 UF 42 IFLYN
j(—)%ﬁ MICBIAS| 16 AUD_CODEC_MICBIAS oo &
Tir
L3 VL HD
veom| 4206 M
L_IF — AUD LI N L 63
" AUD_LI_P_L -
LINEIN_L+| g — o
HDA_BIT_ CLK - y
O = —C E—BITCLK LINEIN_C- MAKE_BASE=TRUE AUD_LI_COM C
103 21 (I HDA SYNC LINEIN_R+_23 AUD_LI_P_R am -
R622254 I 10 Isync — AUD_LI_N_R o
103 21 (OO} HDA_SDINO 1 /\/\/\/2 10:AUD_SDI_R 8 |spr MICIN_L+| 18 AUD_MIC_INP_T. am e -
5% 5 _|spo MICIN_L-| 1 AUD_MIC_INN_T, am e
1/16W — = g —
HEoLE | 11 ARESET* MICIN_R+| 19 AUD_MIC_INP R ame
103 21 Cry—HDA, SDOUT | 9 MICIN_R-|_20 AUD_MIC_INN R am e
103 21 (I HDA_RST_ L
AUD_SPDIF_IN_CODEC 4 PDIF_IN
° O - e — 42 REF_ADI
10:AUD_SPDIF_CHIP 48 |sep1F OUT VREF+_ADC|2 C54206_V: C NC
R62225 7
103 66 (OO} AUD_SPDIF_OUT LAAAZ R6295" DMIC_SCL| 4 TP_AUD_DMIC_CLK NC
5% j—
1/16wW 100K
MF-LF 1%
402 1/16w % DGND THRM PAD AGND
MF-LE
402 2 9|
CRITICAL CRITICAL
1 1
J: C621]fj% 1 ;_(1:06[]21:‘63 NOSTUFF
NOSTUFF 108 — T T 20% 1R6 2 6 7
= ) 20v 2 2 16V
R6263 $ion
0 1/16w
5% MF-LF
1/16W 2 402
ME-LF
2402
GND_AUDIO_CODEC
e oo R S R VRRNEERESS 3ty HP OUT ZOBEL NETWORK
XW6201 VoLTAgESey PO FNECKWIDTH=0- B
SM
o 67 66 65 64 62 6 =pPP3V3_S0_AUDIO P N - GND_AUDIO_HP_AMP_L 4 6 o @ @ (-AUD_HP_PORT L
VOLTAGE=0V
BETTER N > 6 62 @w
R6 99 MIN LINE WIDTH=0.30MM
%ROOK MIN_NECK_WIDTH=0.20MM
1/16W C6298 ¢ C6297
240 CUETT CMETS MCEENRUIBNSS: I
AUD_GPIO_1 16V 16V - - =0.
oD < DIFF FSINPUT= 2.45VRMS x7R-cERN 2 X7R-CERY 2
EDUCATION ['R6298 SE FSINPUT= 1.22VRMS AUD_Z R NC
%ROK DAC1 FSOUTPUT= 1.34VRMS d___AUD Z L NC
/16w DAC2/3 FSOUTPUTDIFF= 2.67VRMS ) )
EstE DAC2/3 FSOUTPUTSE= 1.34VRMS R6296 R6297 MIN-KENEJIBTHZS: 30N
.
4.5V POWER SUPPLY FOR CODEC
MIN LINE WIDTH=0.20MM
MIN NECK_WIDTH=0.10MM
VOLTAGE=5V
SRR ORISR 10
L6201 NECKT =0.
FERR-220-0HM VR6201
TPS71745 N
o ¢ ¢ (Om—=BPB5V_S0_AUDIO LYY Y\ 24V5_REG IN 6y son' oo PP4V5_AUDIO_ANALOG pm <
CRITICAL
3 4V5_NR
o8 6766 65 6 6z 6 NR/ED SYNC MASTER=SRIPAUDIC SYNC_DATE=067017200 A
.
L C6207 AUDIO: CODEC/REGULATOR
—— 1UF
=T 10% 1_ 4 D
: %ggl (j Apple Inc. 051-7845
- © A.0.0
GND_AUDIO_CODEC & 63 64 65 67 68 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
1 auL ricars SEWERRENT DESIGN SHEET> OF <TOFALJDESIGN_SHEETS>




1ST ORDER DAC FILTER

o I AUD_HP_PORT_T. ]/\/\/\/2

AUD_HP_L pm e

1/100 NOSTUEF
HE-LE CRITICAL
C6320 *
2200PF ——
5%

50V
COG-CERM
603

66 62 mﬂD AUDIO_HP_AMP_TL

UEF
ICAL
C6321 1
2200PF

5%

He3

50V
COG-CERM
603

« (qmy-AUD_HP_PORT R ]’\/Q/\/z

CODEC Nom SE RIN = 20K OHMS
FC = 5 HZ Max

VIN = 2VRMS, CODEC VIN = 1.14 VRMS
NET RIN = 18K OHMS
MIN NECK WIDTH=.2MM
MIN_LINE_WIDTH=.3MM CRITICAL
HERESRVEBTACS 30t R6300 C6300
7.87K °
o -AUD_LI_L LANAR AUQ LI_L 1H2 AUD LI P L pom e
1%
10%
i i
02 603
NOSTUFF
R6301* 1C6301
21.51§§ —L g20pF
1/16W 50V
MF-LF 2
402, it
CRITICAL
C6302
2.2UF
o ¢ CEmy-AUD_LI_GND . 1H2 AUD LI N L mm e
10%
16V
X5R
603
65 67 65 64 62
MIN NECK WIDTH=.2MM
MIN_LINE_WIDTH=.3MM
MRRERE-MERRC B cruricar e
HEN MR WEDRHZG: 2t R6306 6303
7.87K °
o —AUD_LI_R 1 A 2 AUD_J.I_REF, 1H2 AUD LI P R o«
1/16W 10%
MF-LF igg
402 803
NOSTUFF
R6305* 1C6304
21.5K —L 820PF
1/16W T 9%
ME-LF 2 200,
402, 402
cramicar MEEEGE-MERRC B
MIN NECK WIDTH: C6305 - B -
MIN_LINE_WIDTH: 2 SUF
o o> (-AUD_LI GND 1H2 AUD_LI N R pmy e
10%
16V
X5R
603

SYNC MASTER=SKIP£UDIO

SYNC qéTE=06 01/200

AUDIO:

FILTER/BUFFER

(js Apple Inc.
[}

051-7845 | D
A.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 .

EET> OF <TO

AL] DESIGN_SHEETS>

2

1




TWEETER SPEAKER AMPLIFIER
MAX9736B APN:35352042

GAIN = —4.8(20K/17.4K) TURN ON TIME: 110MS
CODEC OUT = 1.335VRMS TURN ON DELAY: 150MS
AMP VOUT = 7.355VRMS RIN = 17.4 OHMS
FC = 19.5 HZ
POUT = 6.76 W INTO 8 OHMS @ 1% THD+N
MIN LINE WIDTH=0.6MM
MIN NECK_WIDTH=0.2MM
VOLTAGE=12V
o o (qpy—PP12V_AUD_SPKRAMP_PLANE
C6498'|., C6499"' 1
100ur = ~loour—~ C6401
uF—— UE—~ T0.1UF
16V 2 v 208 ——
bt BRHF ceRy 2
67 65 o1 [rgy-GND_AUDIO_SPKRAMP_PLANE
MIN LINE WIDTH:
MIN_NECK_WIDTH=0.
MAX9736_INT_1REG
C6402:
1UF
10%
10v 2
X5R
402-1
67 65 o1 (Tyy-GND_AUDIO_SPKRAMP_PLANE
NOSTUFF
C6403:
Cc6412 1UF ——
- 0.001UF 10 -
TBFH=8 3 1]]2 20328
I I 0 ~|o MIN LINE WIDTH=0.2MM
Tos MIN LINE WIDTH=0.3MM A ||| MIN-NECK—_WIDTH=0 . I5MM
%Z‘é —NECK] : S BVDD AUDSAMPCPP1
R6401 R6400 U6400 1C6411
o1 p 1 JWAAK 2% K MAX9736BETJ+ 0.
NV, NV AUD_MAX9736_1VREG15 [rrG TQFN cip| 22 e MIN LINE WIDTH=0.5MM
1/]125w 1/]125w CRITICAL cin|_21 AUDSAMPCP 603-1 MIN_NECK_WIDTH=0.2MM CRITICAL
S%F MEA‘E%F AUD_MAX9736_1FBL 5 |rBL MIN LINE WIDTH=0.2MM 1.6400
AUD_MAX9736_1INL 6 |1nr BooT| 3 AUD_BOQT1 MINNECKTWIDTH=0.15MM 180-OHM-1.5A
1 2
AUD_MAX9736_1COM 12 |com ourni+| 31 AUD L Pl 16401 M AUD_SPKR_OUTLOLL_POUT gwm ss
-3m ourni | L CRITICAL 0603-LF
: AUD_MAX9736_1INR 18 [1yr - 180-OHM-1.5A
AUD_MAX9736_1FBR 19 |pBrR ourn2+| 32 4 AEID T N1 Y L2 AUD_SPKR_OUTLO1L_NOUT gym, s
R6402 R6403 20 |yop OUTL2-| 0:32MM 0603-LF .6402
17.4K 20.0K n N 8 st 180-OHM-1.5A
. . 5 .
AAANA AAANA To oo OUTR1H > 4 AUD_R_P1 2MMCRITICAL ; (TYTYY ) 2 AUD_SPKR_OUTLOLR_POUT gmm s
1 Mew 1w C6413 QOSHDN* OUTR1- + CRITICAL 0603-LF
no5F ME oL 0.001UF QMUTE* ouTR24|_26 | I,
HE | 1L IrecEn outre-| 24 180-0HM-1.5A
1oy NOSTUFF AUD R N1 1 2 AUD_SPKR_OUTLO1R_NOUT oD o
)5{3;{ nel z 0603
_ r
65 61 66 5 64 62 ¢ (Ty-=PR3V3_S0_AUDIO 402 nez| 8 MIN-RESRVIBTH=0 :3Mi C6408 1
R6404 1(136405 nes| 17 qgéPGI 1000RF ——
—— 1UF PF —— 25V
68 7 66 63 60 52 ¢ (TFY-=PP3V3_SO_AUDIO 1 AX\ 2 AUD_SPKRAMP_1SHDN_L T e — 1C6410 L5 T wpo-Gog 2 C6409
A =R AGND PGND PAD —_— luF neo-gos 2 1 PF
i S EECE o
02 L=l Eal |~ Ll 805
R6405
6 65 62 AUD_GPIO 3 1aQn 2 AUD_SPKRAMP, 1MUTE_L
5% NOSTUEF,
iien RE4E7 'R6406 |1 c6404
o Tpy-AUD_GPIO_2 ioz A QN %}2(::,( 100PF
5% ME-LF 2 2%, VOLTAGE=0V,
1/16W 2402 402 MIN NECK WIDTH=0Q.2MM
HpoLE MIN-LINE_WIDTH=0.6MM
67 65 o1 (Tyy-GND_AUDIO_SPKRAMP_PLANE L4

68 67 65 63 62 GND_AUDIO_CODEC

SYNC MASTER=SKIP£UDIO

—
SYNC DATE=06 01/200

AUDIO:

SPEAKER AMP

(j Apple Inc.
[}

051-7845 | D
A.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 .

EET> OF <TO

2 I

1

AL

| DESIGN_SHEETS>




WOOFER SPEAKER AMPLIFIER

MAX9736B APN:35352042

TURN ON TIME:

110MS

GAIN = —4.8(20K/17.4K) TURN ON DELAY: 150MS
CODEC OUT = 1.335VRMS RIN 17.4 OHMS
AMP VOUT = 7.355VRMS FC 19.5 HZ
POUT = 6.76 W INTO 8 OHMS @ 1% THD+N
MIN LINE WIDTH: . 6MM
MIN NECK_WIDTH: . 2MM
VOLTAGE=T2V
o o (oy—BR12V_AUD_SPKRAMP_ PLANE
Cc6598! C6599 ', C6501:
100UF —— 100UF — 0.1UF ——
20% T 20% T %g‘%’ T
TANE 2 TANE 2 CERM 2
D-HF D-HF 603
o7 65 o1 [Tw)-GND_AUDIO_SPKRAMP_PLANE
MIN LINE WIDTH=0.3MM
MIN_NECK_WIDTH=0.2MM
MAX9736_INT_REG
C6502
1UF
10%
10v
X5R 2
402-1
o 65 oo [q)-GND_AUDIO_SPKRAMP_PLANE
NOSTUFF C6 5 0 3 1
MIN LINE WIDTH=0.3MM MIN LINE WIDTH=0.3MM C65 12 1 p—
MIN_NECK_WIDTH=0.2MM MIN_NECK_WIDTH=0.2MM 0.001UF
: II : 40§ 1 MM 0 ~|o
1|o|z IZMM | e
9% S PVDD DSAMPCPP
402
C6p96 R6501 R6500 U6500 106511
" AUD LO2 P L 1llz 102 p L 574K 202 0K MAX9736BETJ+ 0, 1UF
— it I W\/ W\/ AUD_MAX9736_VREG 15 |gge TQFN cip| 22 2 39% IN LINE WIDTH=0.5MM
10% 1/16W 1/16W CRITICAL cinl_21 AUDSAMPCP: 603-1 MIN_NECK_WIDTH=0.2MM CRITICAL
P MECLE ME_LE AUD_MAX9736_FBL 5 |rBL MIN LINE WIDTH=0.2MM L6500
402 AUD_MAX9736_INL 6 |1ne BooT| 3 AUD_BOOT MIN_NECKWIDTH=0.15MM 180-OHM-1.5A
AUD_L_POUT 1YY Y L2 AUD_SPKR_OUTLO2L_POUT rm,
AUD_MAX9736_COM 12 |com outri+| 31 6501 0603-LF o8
VR FERNEBRAZR 2N WA RENRWEBRHR: 3! ourza | L carTagy -
NECKS —NECK . AUD_MAX9736_INR 18 [1nr 180-OHM-1.5A
AUD_MAX9736_FBR 19 |FBR ourL2+| 32 AUD L_NOUT ! 2 AUD_SPKR_OUTLO2IL_NOUT 6
C6595 R6502 R6503 2 ourro| 2 5 oso3-zr 16502 S
0.47UF 1774K 20.0K . MOD R 9-5um 180-OHM-1.5A
AUD_ 102 P_R _1||2 102 PR N N 5 :
e @——'U S I 0 e AN Tolhone OUTRL+ > 2 AUD_R_pour 0-2MM CRITICAL , (MY'YY » AUD_SPKR_OUTLO2R_POUT gy, os
10% LA LA C6513 SHDN* OUTR1- h 4 CRITICAL 0603-LF
1o ME-LF rLF  0.001UF T 9 qMUTE* ouTr2+| 26 | .65
s02 H R | 12 lrmcen ouTRe| 22 180-0HM-1.5a
NOSTUFF
1908 AUD_R_NOUT ! Y Y L= AUD_SPKR_OUTLO2R_NOUT rzrm
om neif 7 0603-LF “
vzl AR PEBRACS: 3 6508 :
=pp AUDI | 8 —NECK™ :
68 67 66 65 64 62 ¢ [TIY 3V3_S0_AUDIO 1(1‘:6505 ne3| 17 ngSOOG 1 qOOSOPF—
L JuF PF —— 58—
R6504 T, 8y THM 1C6510 2232 1C6509
_ o= AGND PGND PAD — 1UF NPO-COG L Yoo0pF
o6 67 66 65 65 62 ¢ (EFy-=PR3V3_SO_AUDIO 1 2 _AUD SPKRAMP_SHDN_L Tl ool o 108 = 1
5% B I S B 2 X7R , 25v
1/16W 805 ﬁgg-cos
MESEE R6505
o8 6 62 [ry-AUD_GPIO_3 1AX\ 2 AUD, SPKRAMP_MUTE_L
5%
'‘R6506 /16w 1C6504
100K 505" 100PF
3 2v
1/16W 2 CERM _
prPe 402 MR REER "W DTH=0.. 2MM
MIN_LINE_WIDTH=0.6MM
o 65 oo [Tw)-GND_AUDIO_SPKRAMP_PLANE e
e 7 64 63 62 GND_AUDIO_CODEC

SYNC MASTER=SKIP£UDIO

SYNC DATE=06 01/200

AUDIO:

SPEAKER AMP

(j Apple Inc.
[}

051-7845 | D
A.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 .

EET> OF <TO

AL

2 I

1

| DESIGN_SHEETS>




| 5

| 3 I

INTERNAL MIC CON APPLE P/N 51850748
APPLE P/N 518S0677 APPLE P/N 51850656
MIN LINE WIDTH=0. MIN LINE WIDTH:
MIN-RINEWIDTH=G.3 MIN-RINEIDTH [ CRITTCAL PROPERTIES FOR ALL SPKR NETS
=0 . 'RITICAL
MINZNECK_WIDTH=0TMM J6601 PROPERTIES FOR ALL SPKR NETS CRITICAL [ CRITTC
L6600 L6601 53780-8603 MINjNEngJIDTH;gigMM J6603
FERR-1000-0OHM FERR-1000-0OHM M-RT-SM MIN LINE WIDTH-0.SMM J6602 78048-0573
A LYYz LYY YN 2 4 N_NECK_WIDTH=O - 78048-0473 H-RT-SM
o UD_MIC1_IN_N AUR MIC IN1 N_EMIT 110AUD_MIC IN1 N_CONN —0 )A8-9 AUD SPKR OUTLO2L POUT .
0402 0402 YONTRGRE W 1DTH=0 . 204 WOOFER (PRIMARY) o O o
MIN_NECK_WIDTH=0.IMM 1 ) WOOFER (PRI v 65 AUD_SPKR TLO2R_P 1_0 65 AUD_SPKR TLO2TL, T 2_0
GND_AUDIO_MIC1 CONN o[ o 00 (PRIMARY) . AUD_SPKR_OUTLO2R_NOUT. 14 No_TEST R nc_z67023 1o
1.6602 1,660 MIN LIng 3l o o1 Ty-AUD_SPKR_OUTLO1R_POUT £ o1 (Iy-AUD_SPKR_OUTLO1L_POUT LIS
FERR—-1000-0HM FERR—-1000-OHM — TWEETER (SECONDARY) AUD_SPKR_OUTLO1R_NOUT IS TWEETER (SECONDARY) o AUD_SPKR_OUTLO1L_NOUT s o
67AUD MIC1_IN_P 1 Y Y L2 AUD MIC_IN1_P_EMI 1 Y 2 110AUD_MIC_IN1_P_CONN —50
0402 0402
CRITICAL 2 2 CRITICAL
DZ6600 DZ6601 ['R6600
6.8V-100PF %% 6.8V-100PF &0
402 402 5%
g 1/16W
ME-LF
1 1 2402
—
R62620 1
103 5 (UM}—AUD_SPDIF_IN 1 2
L6604 P
FERR-1000-OHM A/18%
68 67 65 64 62 6 =PP3V3_S0_AUDIO 1 YY Y
= wor REMOTE I/O CONNECTOR
FERR-1000-0OHM APPLE P/N 51850723
AUD_LI_TIP_DET 1 2
&7 (oUT}
0402
MIN-NECRIWIBTH=S : 21 R6610 CRITICAL
o (OM—AUD_LI_GND 1 2 J6600
=Q. 5% L6607
MIN-REORWIBTHES : 3MM 1/Yow FERR-3000-OHM 20143-020E-20F
MEEEF F-RT-SM
> (U} AUD_LI R 1 2 21 O
0402
MIN LINE_WIDTH=0.3MM L6608 I
MIN_NECK_WIDTH=0.2MM FERR-1000-OHM >
Y Y AUD_SPDIFIN_JACK 2
AUD LI L 1 2 °
- I = MIN LINE WIDTH=0.2 MIN NECK WIDTH=0,1MM VOLTAGE=3.3V PP3V3_AUDIO_SPDIF_JACK 316
MIN_LINE WIDTH 0402 L6609 = = = = AUD LI DET JACK
MIN-NECK WIDTH: FERR-1000-0HM MIN_LINE WIDTH=0,2MM MIN_NECK_WIDTH=0.1MM 45
VOLTAGE=0V MIN LINE WIDTH=0.3MM MIN NECK WIDTH=0.2MM AUD_LI_GND_JACK 5 o
s @om—HS_MIC_LO 1 Y L2 = = = =
< MIN LINE WIDTH=0.3MM MIN NECK WIDTH=0.2MM AUD LI R JACK 6
MIN LINE WIDTH=0.15 L6606 0402 = = = = o —
MIN_NECK_WIDTH=0.1MM FERR-1000-O0OHM MIN LINE WIDTH=0.,3MM MIN NECK WIDTH=0.,2MM AUD_LI_GND_JACK 7 o
MIN LINE WIDTH=0,3MM MIN NECK WIDTH=0,2MM AUD_LI_TL_JACK 8
HS _MIC HI 1 Y Y L2 = = = = o
“ 5 0402 | MIN LINE WIDTH=0.3MM MIN NECK WIDTH=0.2MM HS_MIC_LO_JACK ol o
:IND:NECPK:;I‘;F; RiEIF XW6617 MIN_LINE_WIDTH=0.2MM MIN_NECK_WIDTH=0.1MM HS_MIC_HI_ JACK 101 5
61 m 2 1 2 MTNiTTNF‘innT‘H=ﬂ 3MM MTNiNFf‘KinnT‘H=ﬂ 2MM AUD HP GND JACK 11 o
~NECK i - R60617 T wry 1IN wrpTH=0 . 3MM MIN NECK WIDTH=0.2MM AUD_HP_L_JACK 12| §
o2 62 (UM —GND_AUDIO HP_AMP L 1 2 AUD_HP_GND_JACK 13] 5
MIN LINE WIDTH=0.3MM 1/51‘05*1 MTNiTTNF‘innT‘H=ﬂ 3MM MTNiNFf‘KinnT‘H=ﬂ 2MM AUD HP R JACK 14 °
MIN-NECK_WIDTH=0.2MM L6616 HESLE MIN LINE WIDTH=0.2MM MIN NECK WIDTH=0.1MM AUD_HP_TYPEDET JACK 15[
220-OHM-0.7A-0.28-0HM MIN LINE WIDTH=0.2MM MIN NECK WIDTH=0.1MM AUD_IP_PERPH_JACK 16 5
o Cmy—AUD_HP L 1 2 MIN_LINE_WIDTH=0.2MM MIN_NECK_WIDTH=0.1MM AUD_HP_TIPDET_JACK 17] &
MIN LINE WIDTH=0.31M 0402 L6618 PP3V3_AUDIO_SPDIF_JACK 18] §
Vb rhes oy DTH=0- 220-OHM-0.7A-0.28-0HM AUD_SPDIF_OUT_JACK 195
- D AUD_HP_R 1 Y 2 20 o
MIN LINE WIDTH=0.2MM L6614 0402 ||
MIN-NECK_WIDTH=0.IMM FERR-1000-0HM 23
O
AUD_HP_TYPE 1 2 24
o o]
0.2 0402 L6615 O
VR RERIBRS: 1 rERR~1000"omn | e
¢ (UoM—AUD_IP_PERPH DET 1YY Y L2
MIN_LINE WIDTH=Q.2MM L6612 0402
MINZNECK—WIDTH=0.1MM FERR-1000-OHM
AUD_HP_TIP_DET 1 2
e
0402 L6613
FERR-1000-OHM
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
AUD_SPDIF_OUT 1 2 CRITICAL CRITICAL 2
o Q| Shmes | o] smmmo DZ6607 DZ6609 DZ6611 DZ6613 DZ6615
6.8V-100PF 6.8V-100PF 6.8V-100PF 6.8V-100PF 6.8V-100PF
% 6.8V-100PF %s.sv—loow o O O o %402
402 402
CRITICAL CRITICAL N CRITICAL 2 CRITICAL 2, CRITICAL 2, CRITICAL 2,
| pze604 2 | DZ6606 DZ6608 DZ6610 DZ6612 DZ6614
.8V-100PF .8V-100PF .8V-100PF .8V-100PF
s.sv—loopF% s.sv—loopF% 6.8V 00402% 6.8V 00402% 6.8V 00402% 6.8V-100PF
402 402
1 1 N 1 1 1
C6600
1UF
—
SYNC MASTER=SKIPAUDIO SYNC_DATE=06/01/200
1 Audio: MLB to I/O Conn.
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MICROPHONE IMPEDANCE MATCHING CIRCUIT

68 67 65 64 63 62 GND_AUDIO_CODEC

&

I

SOT-563-HF

68 67 65 64 63 62 GND_AUDIO_CODEC

&

_ IMPEDAN [ING CIRC IPHS HS DETECT DEBOUNCE CKT
MIN-NECK_WIDTH=0.2MM R6743 - o
AUD_INTMICBIAS , 123%X2  AUD_coDEC MICBIAS (7« 66 67 66 65 64 2 « =PP3V3_S0_AUDIO,
RITICAL gizl‘agg MT: LINE_WIDTH=0.3MM :
i ¢ ¢ i G02" MIN-NECK—WIDTH=0: 3 ‘R6797 R6798* RGZOG()B
R6793 C6751'1|, 100K 100K K
3.40K 4.7UF 5% 5% 1/18W
3 o i s s
%é%g‘g oo TR 402 02 2 R6799
2 C6795 e GND_AUDIO_CODEC o2 63 64 65 67 60 AUD_IP_PERPH_DET DB i 2 AUD_IP_PERIPHERAL_DET oD
0.1UF 1ZMM P
12 AUD_MIC INP R gm e 3 HE LT
11 b
R6791 1 R6796 e 1) 28493
%? 0K 402 4 _AUD_IP PERPH DET I 1 0 2 AUD_IP_PERPH DET R 1\c i SOT23-HF1
e C6796  IIMAEEWIRHCE:IMW 0% '
it 0.10F NECK_WIDTR=0- npiew ?
1|2 AUD_MIC_INN R mom o 3 402
Jok | ul
16V R6700 Q6701 N
1 5! OSTUFE
R6792 I3 L7 2K AUD_IP_PER DEBS| G "j NTZD3154NT1H 1C6797
‘;32. 40K Y ! SOT-563-HF —— 0.1UF
e ifie s ;%
L4027 XW6702 3 X
S
AUD_MIC1_IN_G I GND_AUDIO_CODEC &, o 61 65 67 o5 40 ¢
F
«o[Im-AUD_IP_PERPH_DET
¢s 67 65 64 63 ¢2 GND_AUDIO_CODEC
PLACE ACROSS GROUND SPLIT
1.6738
FERR-250-0HM
1 r ‘ 1 \1 \ 2 MIN LINE WIDTH=0.6MM
MIN NECK_WIDTH=0.2MM
sM-1 VOLTAGE=T2V
. =PP12V_S0_AUDIO_SPKRAMP | L6275% 90 4 PP12V_AUD_SPKRAMP_PLANE .
D —— == —==""""% pprr-250-08M $ — — —  — D
1 ‘ ‘ 2
-1
XW6703
L 53 SRRSO
XW65M7 9,4 4.GND_AUDIO_SPKRAMP_PLANE pm c: e
1 5‘& 2
XW6705
oD - ] SMoner
o o2 [yyAUD_SENSE_2 o e AUD_SENSE_A 1 52 ND_AUDIO_CODEC gy c: 52 s s 67 6o
CRITICAL NOSTUFF
65 67 66 65 64 62 6 -
IR6794°“ S G =PP3V3_SO0_AUDIO R6744 R6747
20K 39.2K . AUD_SENSE_A = 1 2
o, R6795' s & A
! 100K s AL
2 1/16W 2 68 67 66 65 64 62 ¢ [TT)-—EP3V3_SO_AUDIO N 402
] aup_o06702_p3 NC MELE | aup_o06701_p6e NC 1061(7 01 NOSTUFF
: glg R6748
3 . R6730 i AN
'_ b 10051§ % ,402 Y
/
=8 Q06702 06701 sty NOSTUFF g’lg%gg
o AUD_HP_TYPE sl g NTZD3154NT1H AUD_HP_TYPE I NTZD3154NT1H 402 R6732 NOSTUFF
o - 11 SOT-563-HF SOT-563-HF
« Qm—AUD_LI_TIP DET LAAAZRUD_LI_TIP D R6749
s s 5% A0
:«élgg 1 5%
4 : 02 1016 731 1/16W
MELLE
5% 02
1/16W
e
o 61 66 5 64 62 ¢ (IEy-=PR3V3_S0_AUDIO R
AUD_LI_TIP_DET_INV
AUD_HP_TIP_DET_ INV NC
5752
K 6
§ 16w SYNC MASTER=SKIPAUDIO SYNC DATE=06/01/200
ME-LF 3 6 | D S — — —
B .
o b 5 Q0700 AUDIO: Detects/Grounding
2lely NTZD3154NT1H
I Q6700 e Q6702 SOT-563-HF
AUD_HP_TIP_DET s G NTZD3154NT1H 2 G NTZD3154NT1H
o m '_I SOT-563-HF '_1
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ENABLE/
FUNCTION PIN CONVERTER VOLUME CNTRL TYPE DETECT/INTERRUPT
PRIMARY
0XO0A 0X03 0X03 GPIO 3 N/A
SECONDARY 0X02 0X02 N/A
0X09 0X09 (A)
HEADPHONES
0X0C 0X05 0X05 N/A LINE IN
LINE INPUT
BUILT-IN MICROPHONE 0X0D(13,B,RIGHT) 0X06 0X06 MICBIAS 80% N/A D
HEADSET MICROPHONE 0X0D (13,v22,B,LEFT) 0X06 0X06 MIKEY MIKEY
SPDIF OUT 0X10 0X08 N/A N/A 0X0C (B)
SPDIF IN 0XOF 0X07 N/A N/A N/A
MIKEY N/A N/A N/A MCP GPIO_38 MCP GPIO_5
=PP5V_S0_AUDIO ms 62
1 C 6 857
T —
i
C
MIKEY RECEIVER CKT R _
WRITE: 0X72 READ: 0X73 APN 353S2256 . NO6$T8U8F0
D
1,6840 ﬁ%ﬂﬂ%ﬁgﬁww%%ﬁ i 1N4148WS-X-G
FERR-1000-0HM VOLTAGE=3.3V ~ sop-23-ie
PP3v3_ 80 HS_F
67 66 65 64 62 ¢ (TA)-=PR3V3_S0_AUDIO H 2 - - - AUD_GPIO_3
0402 68 64 62 (I g
R6 g 02 . NOSTUFF 1 CCRéTéCSMé fr—
= my—=12C_AUDIO SCL LANA 2 1}761(806 —— IUF
1/51360‘1 § l?lﬁw 2 )G{Sliv Ll CRITICAL
ME-LF nplew 603
402 2402 AVDD MIN LINE WIDTH=0.1l5MM
R6803 U6806 MINTNECK WIDTH=0 MM 1
. 12 AUDIO SDA ) 2 cp3275 MEN-NECK WIDTH=0. MM MIN-NECK-WIBTH=0: 1iM
L HS_SCL 6 [scL  mrcBias| ! HS_MIC BIAS
hos” HS_SDA 5 |spa  pETECT 2 HS_SW_DET cRTEICAL
R6§04 HS_INT L 74Nt  Bypass| 10 HS RX BP .|'C6854
o qum—AUD_I12C INT L 1‘\/5\/"1 \/—,2 HS_RST 8 |EnNaBLE :fg?EZUF
25807 B L sezo e, B
R6805 16w : i 1R6852 |'R6809 D_AUDIO_CODEC & 6 s 5 7 oo
1> (E-AUD_IPHS_SWITCH_ENIAAA 2 e oLE
1/5136 o él%l( %g‘ 2x
i = Agiew e
- 5402 5402
4 67 65 64 6> 2 _GND_AUDIO_CODEC
ﬁ%gjﬁ%gﬁjw%gggzg%w R26 821](_0 ﬁ%g:ﬁ%gﬁjﬂw%gggzg%w C06 ?I?Fl ﬁ%g%%gﬁww%ggg 0 ISMM
os (o HS_MIC HI R 1,\/‘\/\12 AUD JMIC_INF 1 H 2 AUD_MIC_INP_L grom o
1/1%5w 10%
'R6808 i 1 24 —
100K ’ ((;.60802230F 102
Ay 2 %g{‘] IN LINE WIDTH= 0 15M.M
o SRR BRSSO T i CooF SRR
o D HS_MIC_LO 12 AUD_MIC_INN_L rwm o:
Lok
24
402
FLP = 8.82 KHZ
FHP = 80 HZ
TN TACTER-SKITAUDIO Se ooy A
AUDIO: Mikey
Cfs Apple Inc. 051-7845 | D
e A.0.0
NOTICE OF PROPRIETARY PROPERTY :
FRGPRIETARY PROPERTY OF RPPLE CONPUTZR, TnC.
THE POSESSOR AGREES TO THE FOLLOWT
T TO MATNTATN THTS DOCUMENT TN CONFIDENCE
IT NOT TO REPRODUCE OR COPY IT
"1 xp neomre HGURRENT DESTGN SHEET> OF <TOJAL|DESIGN_ SHEETS>
8 | 7 | 6 | 5 | 4 | 3 | 2 | 1




o m mm m m m m m m e m e —————
| S5 POWER RAIL SEQUENCING !
| |
| 12V_S5 SUPPLIED BY AC/DC MAX RAMP TIME < 50MS MAX RAMP RATE 10V/MS !
| 12v_s5 !
|
| 3V3_S5 SWITCHER LOGIC POWERED BY INTERAL LDO, SOURCED FROM 12V_S5 |
| 3v3_s5 |
| 1v05_S5 SWITCHER SOURCED FROM 3V3_S5 AND ENABLED FROM 3V3_S5_PGOOD |
| 1vos_ss |
|
| |
o m m m m mm m o m e m e — e ———— - o

| RMGT POWER

| PM_SLP_RMGT_L FOLLOWS PM_SLP_S4_L TIMING

RAIL SEQUENCING

CLOSELY

| MCP: PM_SLP_RMGT_L

| 3V3_RMGT FET SOURCED FROM 3V3_S5,

|
|
|
|
|
ENABLED BY PM_SLP_RMGT_L |
|
|
|
|

| 3V3_RMGT
|
| 1v05_RMGT 1V05_RMGT FET SOURCED FROM 1V05_S5, ENABLED BY PM_SLP_RMGT_L
|
|
F—— — — — — m m m m m m e m — e — — e — — — — - =

S3 POWER RAIL SEQUENCING

MCP: PM_SLP_S4_L

5V_S3 SWITCHER LOGIC POWERED BY INTERNAL LDO (EN BY SLP_S4_L)

-
| |
| |
| |
| |
| |
: 5V3_S3 OUTPUT SOURCED FROM 12V_S5 AND ENABLED BY PM_SLP_S4_L + LDO OUTPUT GOOD :
| |
| 3V3_S3 FET GATED BY PM_SLP_S4_L |
| 3v3_s3 |
| |
| 1V5_S3 SWITCHER LOGIC POWERED BY 5V_S3 SO ENABLED BY PGOOD_5V_S3 |
| 1v5_s3 SOURCED BY 12V_S5; MUST RAMP IN < 2MS |
| |
| |
| |
| |
| |
| NOTE: NO SEQUENCING REQUIREMENTS FOR THESE 3 RAILS |

S0 POWER RAIL SEQUENCING

SB: PM_SLP_S3_L

12v_sS0 SUPPLIED BY AC/DC, GATED BY PM_SLP_S3_L

12v_s0

5V_S0 FET GATED BY PM_SLP_S3_L*12VS0O_PG*1V5_S3_PG; RC SOFT TURN-ON CIRCUIT
5V_S0

3V3_S0 FET GATED BY PM_SLP_S3_L*12VSO_PG*1V5_S3_PG; RC SOFT TURN-ON CIRCUIT; SLOWER THAN 5V_S0
3V3_S0

1v8_s0 LDO SOURCED FROM 5V_S0, ENABLED BY 5V_SO WITH RC DELAY
1v8_s0

1v5_s0 FET SOURCED FROM 1V5_S3, GATED BY PM_SLP_S3_L*12VS0_PG*1V5_S3_PG WITH RC DELAY
1V5_s0

MCP_VCORE_REGULATOR_INTERNAL LOGIC POWERED FROM 5V_S3 SOURCED FROM 12V_S5,

ENABLED BY PM_SLP_S3_L*12VS0_PG*1V5_S3_PG WITH RC DEL. LAy -
MCP_VCORE

1v05_ S0 REGULATOR SHARES_INTERNAL LOGIC POWER WITH 3V3_S5 REG, SOURCED FROM 12V_SO
1v05_s0 ENABLED BY PM_SLP_S3_L*12VS0_PG*1V5_S3_PG WITH RC DELAY -
CPU_VCORE

VTT_SO_DDR_LDO

r--r—-—-—-—-—--—---------------"--"-"--"-"-"-~"-="-~"-=-"-~"-~"= -~ -~ -~ -~ == - - -/~ |
! STARTUP (BOOT OR WAKE) TIMING
| BOOT UP |
| I |
! |
|
§B: BM SLP S3 L | D
| SB: PM_SLP_S4_L |
! |
| VREGS: ALL_SYS_PWRGD
99 MS |
! |
| SMC: IMVP_VR_ON |
! |
| IMVP: VR_PWRGOOD_DELAY |
! |
! |
| anp catE: MCP_PS_PGOOD |
| ALL_SYS_PWRGD * VR_PWRGOOD_DELAY |
| SMC_STARTS IMVP6 ON | e
CouN
! |
! |
! |
L L e L e e e e e e e e e e e e e e el e mmm oo _
state Manageability SMC_PM_G2_ENABLE PM_S4_STATE_L PM_SLP_S3_L PM_SLP_S4_L PM_SLP_M L
Run (S0/MO) N/A 1 1 1 1 1
Sleep (S3/M1) on 1 1 0 1 1
Soft-Off (S5/M1) on 1 0 0 1 1
Sleep (S3/M-Off) Off 1 1 0 1 0 C
Soft-Off (S5/M-Off) Off 1 0 0 0 0
Battery Off (G3Hot) N/A 0 0 0 0 0
I______________________________________________I
! SHUT DOWN (SHUTDOWN OR SLEEP) TIMING |
| POWER RAILS ON DURING THIS TIME |
|
|
|
| | |
! |
| SB_SAYS SLEEP OR SHUTDOWN j—
SUSPEND SOON |
|
|
| SB: PM_SUS_STAT# |
|
|
|
|
! |
! SB: PM_SLP SZ L |
| SB: PM_SLP—S4_L
|
|
| |
POWER RAILS SHUT DOWN !
! CPU VTT_ PWRGD LOW
| VREGS: ALL_SYS_PWR_GD - | B
| |
| SMC_SAYS_SHUTDQWN_CPU |
YREG IN RESFONSE 70 |
! ™
| SMC: IMVP_VR_ON |
|
|
|
|
|
! |
| IMVP6: VR_PWRGOOD_DELAY |
|
|
|
|
! | =
! MCP: CPUPWRGD |
|
|
|
|
|
| |
| AND GATE: MCP_PS_PGOOD !
|
|
|
|
| | |
CLK GEN DISABLED |
| CPU_ VCORE OFF
CPU PWRGD DISABLED |
| PWROK DISABLE A
L | SYNC MASTER=K51 SYNC _DATE=12/08/200
————————————————————————————————————————————— Lo

POWER SEQUENCING BLOCK DIAGRAM
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Power Control Signals state SMC_PM_G2_ENABLE (PORTABLES) P sTe_s4 L P sze_s3 L
3.3V,5V S3 enable
Run (S0) 1 1 1
Sleep (S3) 1 1 0
R7050 , SPP5V_S3_PWRCTL
0 Soft-off (s5) 1 0 0
PM_SLP_RMGT L 1 2 ENET EN
2 D A%AAY D >
R7072 Battery Off (G3Hot) 0 0 0
NOSTUFF 100K
FROM MCP (6) R7051 e
e
PH_s4_STATE L
B = e s LAAA 2 R
PLACEMENT NOTE=Place close to U1400 o _PGOOD_5V_S3 — _DDRREG EN 1 Enable regulator
AKE BASETRUS = — D
R7052 D
1 33 2 P3V3S3_EN 78 L |
E: le FET '
PLACEMENT NOTE-Place close to U1400 = nable 70 (Ty—RGOOD_5V_S3 — PM EN USB PWR mym « USB Port Switch
R7053 MXM POWER SEQUENCE
N /\/\/\/2 S5VREG EN ENABLE REGULATOR
_EN_ ey 75
PLACEMENT NOTE=Place close to U1400 ALL_SYS PWRGD R
R7054 - MAKE_BASE=TRUE o
To SMC -
1,\/\/\/2 PM_SLP_S4_SMC L uTy 50 P

PLACEMENT_NOTE=Place close to U1400

%M CARD_INPUT POWER ARE 12V S0, 3V3 S0, 5V_SO

Cc7058 L_SYS_PWRGD ENABLES MXM REGULATORS™
0.10F PM_MXM_PGOOD IS OPEN DRAIN SIGNAL, IT'S PULLED UP TO ALL_SYS_PWRGD
2 1 - - - - —
20% =
10v -
cer
a0
5 TC7SZ0BAFEAPE
- \501‘6 s
7059 4 (PM_SLP_S3_L_BUF) PM_SLP_S3_L_AND SO_RDY P5VSO EN  —— —pP5VS0_EN oD ¢ Enable FET
50 499 ¢ [TWy—PM SLes3 purzx (PMSLESIL) 1 |, PLACEMENT NOTE<Piace elose to 07059 =PP3V3_S5_PWRCTL
3
From SMC (6) . R7080 , R7081 , Rr7082 R7083
v E ~ s 5% . s
o 1716w - 1716w ] 1716w N 1716w 1
- ME-LF & ME-LF ME-LF : ME-LF R7031
a0z a0z a0z a0z
< 1K
st
P3V3SO EN  —— =P3V3SO_EN 76 Enable FET e %
s — o
w2y
MCPDDR_EN —— =MCPDDR EN {oUT '+ Enable FET DELAY OF ~15MS FROM PM_SLP_S3_L C
PaKe_AsE-TRUE —
CPUVTTS0_EN — =PVTT S0 EN 76 Enable regulator DELAY OF ~18MS FROM PM_SLP_S3_L 79 PGOOD_1V1 S5 = RSMRST PWRGD gD
Pake_pase-Truz — E— —
1V05V_S0 DERIVES FROM 3.3V_S5 To SMC (2)
EN — = EN {OUD ¢« Enable regulator DELAY OF ~16MS FROM PM_SLP_S3_L = =
HAKE_ BASE-TRUE 1C7031
5V NEED _TO BE ON BEFORE S0 FET ON 1 C7080 1 Cc7081 90%1017 FROM THIS SMC GENERATES PM_RSMRST L
29 S8 NEED TO BE N BEFORE MCP REG SND 1.05 _S0 REG EN i EE . 1% WHICH GOES INTO PGOOD 5B OF MCP
0.470F ey DELAY IS ABOUT 200M
402
—

___________________________________________________________________________ =PP3V3_S5_PWRCTL

| HYSTERESIS NUMBERS CALCULATED BASED ON OUPTPUT PULL UP OF 3.3V PGOOD Comparators S0 RAILS PGOOD

|
! : 'R7033
78 38 ¢ _=PP12V_S5 PWRCTL " |
| 10K
! 1 C7010 ! fraasd =PP3V3 S5 PWRCTL 670
1 0.1UF | 2402
! R7013'| R7018 0o |
Tov
| 33.2K 84.5K 2 M
| 116w 116w 003 | 7o INy-BSOOD_1V8_SO — ' C7020
e e = o 1or
| 4022 022 = ! 7s[Tmy-BGO0D_1V5_S0 — a0
| T emm
I | 7oTm-BCG00D_5V_S0 — o
|
| R7014 | B
PLACE SHORTS CLOSE TO PLANE CUTS 100K
| 1 | © ZPP3V3_S0_PWRCTL PLACE RESISTORS CLOSE TO U7020
116w
| i ! 5 rerszosarEPs R7098
33
I CRITICAL 8 1 1 | R7030’ SOT665. 1 2 ALL SYS PWRGD_ SMC a9
R7007 R7008 MAKE_BASE=TRUE 5%
| XW7000 R7000 49.9K 49.9K | 10k B 1/16wW
4.99K = U7010 - N o
| s _BR12V SO 1 ﬂ 2 12VS0 PG CMP1 2 TM393 1160 116w | 116w 402
MF-LF MF-LF ME-LE
OMIT (9.91V/9.58V; 330MV HYSTERESIS) OI-HF 402 402 | 02, 3
| M 12VS5_9v00 REF 2 2 R7099
7 PGOOD_12V_S0
| 12VS0_COMP_REF 5|4 |~ o 33
74 P D_MCPH RE 1 2 ALL_SYS PWRGD R 6 70
| (1.30V/1.22V; 80MV HYSTERESIS) | 5%
XW7001 12VS5_1V27_ REF 2] = SO0_PWR_REG_PGOOD 1/16W
| ¥ i\ 1 PGOOD_1V5 S3  m, 7o | prem e ME-LF
¢ =PPDDR_S3 PGCMP 1 2 1V583_PG_CMP 1V5S3_COMP_REF 3 ‘/ | 76f PGOOD_1V05_S0 _—
| e 1 575 OD—22R V0> 80— |
OMIT 1%
sM 1/16W
| USING COMPARTOR INSTEAD OF REGULATOR MF-LF GND | j—
PGOOD _OUTPUT BECAUSE] SV_S 402 4 |
| NOT_COME UP, PPDRREGULATORHAS - = = = e e e e e e = e = = = = o=
NO INTERNAL POWER TO PULL PGOOD
| | ' I Rds (on) vgs +/-,
(PULLUPS ARE NEAR LOADS)
| | 1 IRF7410 132 7mOHM 8v ,
| | 1 o SPP3V3_S5_PWRCTL C7056 , IRF7413 9.6a 18mOHM 20v ,
| e _=PP12V SO _VRD | 0.1uF | FDS4435 8.8a 35mOHM 25v X
_‘| |1__|_ IRF7406 5.8A 70mOHM 20v
'
| ! Job 1 IRF6402 3.7a 65mOHM 12v '
1 - '
| i, R7020 . : (6‘71%5 | 2ov $12302 1.6a 115mOHM v
. 02 B
| R7022 gf}-% R7006 200 !
Tov
| 100K % ;élzg %‘9 < 9K 2 cpmu |
| 116w 2402 CRITICAL 116w 003 |
o oy
| 022 (1.67/1.53v; 132MV HYSTERESIS) s U7030 |22 = | s [CTmy—EM_lXM_PGOOD 1 e SIS A
| ss 12VS5_1V60 REF 6|_ 53’113%3 | A =T =
16 -
v PM_PGOOD_PVCORE CPU 2 1
I R7002 z ! PGOOD_1V8 50 gm0 | ] = > PGOOD and Power Sequencing
! —pp1vs_so_pccup XN 7002 1250K, 1V8S0_COMP_REF 5 GND |
= 4 e
. T T veso pacne Y . ! T e et i Apple Inc. 951_7845]D
SM - 1/16W 1 PM_MXM_PGOOD IS PULLED UP TO IT
| oMiT ME-LE R7021 ! - [} A.0.0
10K
! ! NOTICE OF PROPRIETARY PROPERTY:
116w
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VR_CPU_PWM1 s
w7120 R7127 c7104 R7119 R7167 =
47PF 383
! 2 YR Py vens oo 1 2 VR_CPU_FB_R 1] 2 VR_CPU_COMP_R 2 ANNLVR-CPUISNSL RRE 2 AAAL, VR_CPU_ISNS1 P cm
NET PRYSICAL, TYPE- powni; = == = = = =PP5V_S0_VRD 4 1g Plsw R7120 e
You ‘!’i 1/16W 1M11~6EF ALT5K
ZLF 402
R7101 0w, 75%05 — MF-LE 40 o 402 VR_CPU_ISNS1 N ymy
R7128 R7134 RT19 0 PF R7118 1C7150 1¢c7113 |[tc7114 107115 4y
N 12
100 12 cpu_vee pre SENSE P 1A A 2 VR cPu vsns R Bl 1 ARG 2 VR CPU VSNS PL_ L Y }2 VR_CPU_COMP_RC |I .1 PP5V_S0_CPU_VCORE_VCC 2 2.2 —— }PFF == §8PF —— (})‘IUF == 9 1UF MEEIEF
P i TCNAL, O%EOLS_TUFF LLiew 103 X_NECK_LEI 3MM LR X 2 SE‘R’M
ME-LF ME-LF 1Cc7101 402 CERl N EGE 1 IDT o] 8 4 02
102 402 ? L 0022UF R7163 402 —V =5V 505 SIGNAL_MODEL=EMPTY
1.25 mohm loadline |, 8% D
R7129 R7135 365" 1A ,\0 A2 NOSTUFF | NOSTUFF | A 171 VR_CPU_PWM2 o 2
100 12 (T)-CRU_VCC PKG SENSE N 1 2 VR CPU VSNS R N o 1 10, VR _CPU VS MI 1 Psw NOSTUFF R7 168 R7161°| R7162 R7383 R7%39
Y Y ipoTF ) 9 g g 2 AA/ALVR, CPU ISNS2 RRgP 2 AAAL VR_CPU_ISNS2 Py
1 Plew 1 Plsw . R7102 102 R7103 R7146 1/18W 1/18W 1/18W A A R712
XW7130 MESLF R7133 MESTE C7102 1C7103 . 845 301 1M FaLE MFILE MFILE 1/16W 1/16W 75K
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102 86 MXM_PCIE D2R_P<3> - 123 |PEX RX3 1 o - VOLTAGE CURRENT POWER =
102 86 MXM_PCIE D2R_N<4> P 115 PEX_RX4* 3} a DP_B_HPD| 274 MXM _DP_B_HPD g
el — 0] — = 3v3 1.0 A 3.3 w
102 86 MXM_PCIE D2R P<4> P 11 PEX_RX4 1]
MXM_PCIE D2R N<5> pal 109 | DP_B_LO0*(5246 MXM_DP B ML _N<0> &7 5V 2.5 a 12.5 W
. _B_
102 86 = QPEX_RXS pp B LO| 248 MXM _DP_B ML P<0> 4 PWR (7-20V) | UP TO 10 A PLATFORM DEPENDENT
102 86 MXM_PCIE_D2R_P<5> . 111 |PEX_RX5 iy
bdl . DP_B_L1%|~25 MXM DP_B ML N<1> g
102 86 MXM_PCIE_D2R_N<6> . 103 |PEX_RX6* e
o= — pP_B L1| 254 MXM _DP_B ML P<1> 4
102 86 MXM_PCIE D2R_P<6> &= 105 |PEX_RX6 i
- - DP_B_L2%*(5 258 MXM_DP_B_ML_N<2> &
102 86 MXM_PCIE D2R_N<7> . 97 (|PEX_RX7* g
bl ~ DP_B_L 260 MXM DP_B ML P<2> 4,
102 86 MXM_PCIE D2R_P<7> = 99 [PEX_RX7 iy
- - DP_B_L3*5 264 MXM _DP_B ML N<3> 4
102 86 MXM_PCIE_D2R_N<8> . 91 (|PEX_RX8* —
bdl - DP_B_L 266 MXM DP_B ML P<3> 4,
102 86 MXM_PCIE D2R_P<8> &= 93 [PEX_RX8 -
= -
102 8¢ MXM_PCIE D2R N<9> - 85 §PEX_RX9* DP_C_AUX*[5 223 MXM DP_C AUX N
102 86 MXM_PCIE D2R_P<9> - 87 [PEX_RX9 DP_C_AUX| 225 MXM _DP_C _AUX P
MXM_PCIE_D2R_N<10> 79 (|PEX_RX10% ]
102 86 = QPEX_RX10 DP_C_HPD| 234 MXM _DP_C_HPD g
102 86 MXM_PCIE D2R P<10> &= 81 [PEX_RX10 -
= -
102 86 MXM_PCIE D2R N<11> P 73 (PEX_RX11* DP_C_LO0*|5 199 MXM DP_C ML N<O0> 4
= - —C
102 86 MXM_PCIE D2R P<11> - 75 |PEX_RX11 DP_C_LO| 201 MXM _DP_C_ML_P<0> g
= ! -
102 86 MXM_PCIE_D2R_N<12> - 67 |PEX_RX12*% DP_C_L1%*(5205 MXM_DP_C_ML_N<1> &
102 86 MXM_PCIE D2R P<12> P 69 |PEX_RX12 pp_c_r1f 20 MXM _DP_C ML P<1> 4
= ! C
102 8¢ MXM_PCIE_D2R_N<13> - 61 PEX_RX13% DP_C_L2%(5211 MXM_DP_C ML N<2> g
= - —C
102 86 MXM_PCIE D2R P<13> Pl 63 [PEX_RX13 DP_C_L2| 213 MXM _DP_C ML P<2> 4
= ! C
102 86 MXM_PCIE D2R N<14> P 55 |PEX_RX14*% DP_C_L3*(521 MXM DP_C ML N<3>
o= — —C—
102 86 MXM_PCIE_D2R_P<14> - 57 |PEX_RX14 pp_c_rL3| 219 MXM_DP_C_ML_P<3> 4
MXM_PCIE D2R_N<15> 49 *
102 86 - QPEX_RX15 DP_D_AUX*}5 230 MXM_DP_D_AUX_N o
102 86 MXM_PCIE D2R P<15> &= 51 [PEX_RX15 —
— - DP_D_AUX| 232 MXM DP D _AUX P 4
MXM_PCIE R2D_N<0> 148 *
102 86 - QPEX_TXO0 DP_D_HPD|_236 MXM_DP_D_HPD &/ B
102 86 MXM_PCIE R2D_P<0> - 150 |PEX_TXO -
102 86 MXM_PCIE R2D N<1> - 142 [PEX_TX1* DP_D_LO0*5 206 MXM_DP_D_ML N<0> g
- = _D_
102 86 MXM_PCIE_R2D_P<1> PEX_TX1 DP_D_LO| 208 MXM_DP_D_ML_P<0> &
102 8¢ MXM_PCIE R2D N<2> - 136 PEX_TX2* DP_D_L1l%[5212 MXM DP_D ML N<1> g,
- ! _D_
102 86 MXM_PCIE R2D P<2> - 138 [PEX TX2 DP_D_L1|l 214 MXM _DP_D_ML P<1> 4
- _ _D_
102 86 MXM_PCIE R2D N<3> - 120 ([PEX_TX3* DP_D_L2%(5 218 MXM _DP_D_ML N<2> g
- = _D_
102 86 MXM_PCIE_R2D_P<3> - 122 |PEX_TX3 DP_D_L2| 220 MXM_DP_D_ML_P<2> &
102 8¢ MXM_PCIE R2D N<4> - 114 §PEX_TX4* DP_D_L3*[5 224 MXM DP_D ML N<3> g,
- ! _D_
102 86 MXM_PCIE R2D P<4> - 116 |PEX TX4 DpP_D_L3| 226 MXM _DP_D_ML P<3> 4
- _ _D_
102 86 MXM_PCIE R2D N<5> - 108 |PEX_TX5*
102 86 MXM_PCIE_R2D_P<5> - 110 |PEX_TX5
102 86 MXM_PCIE R2D N<6> - 102 PEX_TX6*
- "
102 86 MXM_PCIE R2D P<6> - 104 |PEX_TX6 —
- -
102 86 MXM_PCIE R2D N<7> - 96 (|PEX_TX7*
- "
102 86 MXM_PCIE_R2D_P<7> - 98 [PEX_TX7
102 86 MXM_PCIE_R2D_N<8> - 90 (|PEX_TX8*
102 86 MXM_PCIE R2D_P<8> - 92 [pPEX_TX8
- -
102 86 MXM_PCIE R2D N<9> - 84 (|PEX_TX9*
- "
102 86 MXM_PCIE R2D_P<9> - 86 [PEX_TX9
- _
102 86 MXM_PCIE_R2D_N<10> - 18 (|PEX_TX10*
102 86 MXM_PCIE R2D_P<10> - 80 [PEX_TX10
- "
102 86 MXM_PCIE R2D N<11> - 72 (PEX_TX11*
102 86 MXM_PCIE R2D P<11> - 74 |PEX_TX11
- !
102 86 MXM_PCIE_R2D_N<12> PEX_TX12*
102 86 MXM_PCIE R2D P<12> - 68 |PEX_TX12
102 86 MXM_PCIE R2D N<13> - 60 PEX_TX13* A
! ——
102 8¢ MXM_PCIE_R2D_P<13> - 6 PEX_TX13 SYNC MASTER=K51 SYNC D&T =10/31/200
102 86 MXM_PCIE_R2D_N<14> - 54 |PEX_TX14*%
ip s MXM PCIE RPD P<l4> g 56 |pmx Tx14 MXM PCIe 7 DP & Power
102 86 MXM_PCIE R2D N<15> - 48 ([PEX_TX15*%
MXM_PCIE R2D_P<15> v
102 86 - 50 [PEX_TX15 Apple Inc. 051-7845 | D
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Power aliases required by this page:
- =PP3V3_S0_MXM
Signal aliases required by this page:
- =SMB_MXM_THRM_DATA - =PM_MXM_PGOOD_PULLUP PULLUPS & PULLDOWNS AT MXM CONNECTOR
- =SMB_MXM_THRM_CLK
BOM options provided by this page: D
MXM
MXM
B35P101-0121 B35P101-0121
F-RT-SM F-RT-SM
1 OF 4 3 OF 4 FLOAT = NORMAL VGA MODE
89 s MXM_LVDS DDC_CLK 35 ILVDS_DDC_CLK ( ) ( ) GND = SECONDARY DISPLAY CARD N(ggyip
89 s MXM_LVDS_DDC_DAT 33 ILVDS_DDC_DAT VGA_DISABLE*[521 MXM_VGA_DISABLE L s 11 145 R ] 0
13 146 MXM_VGA_DISABLE_TL 2 1
TP_MXM DVI_ HPD 31 |pvI_HPD GPIOO| 26 TP_MXM_GPIOOQ -
- 15 151 MF-LF 5% 1/16W
GrPIOl|l 28 TP_MXM_GPIOl
59 MXM_LVDS A CLK N 176 oLVDS_LCLK* 1 15 402
- GPIO2| 30 TP_MXM_GPIO2
59 MXM LVDS A CLK P 178 |LVDS_LCLK 36 15 ELOAT = LOW SWING Réaga04
HDMI_CEC| 29 TP MXM _HDMI_CEC 3 166 B 0
g9 MXM_LVDS A DATA N<O0> 200 HILVDS_LTX0* - 46 173 g MXM_PCIE STD SWING L 2 1
59 MXM_LVDS_A_DATA_P<0> 202 |rvDps_LTX0 OEMO|_38 A 174 MF-LF 5% 1/16W
EM1 402
so MXM_LVDS_A DATA N<1> 194 o[LVDS_LTX1* ol —394 o e
59 MXM_LVDS_A_DATA_P<1> 196 |LVDS_LTX1 oEM2_40 53 180
- OEM3| 41 58 185
5o MXM_LVDS A DATA N<2> 188 HJLVDS_LTX2* OEM4| 42 50 186
59 MXM_LVDS_A_DATA_P<2> 190 |LVDS_LTX2 ®» OEMS5| 43 64 191
a OEM6| 44
g9 MXM_LVDS_A_DATA_N<3> 182 [LVDS_LTX3* > 4 65 19
59 MXM_LVDS_A_DATA_P<3> 184 |LVDS_LTX3 A OEM7 70 19
PNL_BL_EN| 25 MXM_PNL_BL_EN 71 198
s9 MXM_LVDS_B_CLK_N 169 HLVDS_UCLK* NL_BL . 76 203 C
8o MXM_LVDS B_CLK_P 171 |LVvDS_UCLK PNL_BL_PWM[ 2 MXM_PNIL_BL_PWM gy
L GND G| —204
59 MXM_LVDS_B_DATA_N<0> 193 HLVDS_UTXO0* PNL_PWR_EN| 23 MXM_PNL_PWR_EN s 8 209
MXM_LVDS_B_DATA P<0> 195 |LVDS_UTXO 83 210
« = RSVDO[_10 2o 515
59 MXM_LVDS_B_DATA_N<1> 187 [LVDS_UTX1* RSVD1[ 159 59 216
MXM_LVDS_B_DATA P<l> 189 |r 12
89 VDS_UTX1 E Rsvpz_1 04 221 —PP3V3_SO0_MXM ¢ 54 55
RSVD3|_16
5o MXM_LVDS B DATA N<2> 181 GJLVDS_UTX2* i RSVDi 5 95 222
5o MXM_LVDS B DATA P<2> 183 |LVDS_UTX2 E VD416 100 228
! 8 RSVD5| 165 101 244
5o MXM_LVDS B DATA N<3> 175 GLVDS_UTX3* g RSVD6L 167 106 E3
59 MXM LVDS B DATA P<3> 1 LVDS_UTX3 g RSVD7{ 227 10 250
RSVD8[_229 112 251
PM_MXM_E 8 [pwR E = RSVD! 1 -
70 EN _EN & svpo| 23 113 ot R8500
85 70 _PM_MXM_ PGOOD 6 __|PWRGOOD & B RSVD10[ 233 118 25 100K
50 _MXM_PWR_LEVEL 18 |PWR_LEVEL Z ;’ RSVD11| 235 119 e s o MXM_DETECT L LAAAZ
- =gz 0 MF-LF 5% 1/16W
52 =SMB_MXM_THRM_SCL 34 |[sSMB CcLK E E RSVDi ; 124 263 PULLED TO GROUND ON MXM 02
- RSVD 23
52 =SMB_MXM_THRM SDA 3 MB_DAT U~ 125 268 WE DON’T USE CARD DETECT
- < RSVD14| 239
Z & 133 269 R8501
50 MXM_ALERT L 22 oTH_ALERT* é = RSVD15| 240 134 275 100K
50 MXM_OVERT L 20 o|TH_OVERT* g RSVD16| 241 130 oa 55 MXM_DETECT R 1 2
TP_MXM_TH_PWM 24 |rn 2 MF-LF 5% 1/16W
_PWM RSVD17[ 24 140 283 s02
RSVD18| 243 E4
TP_MXM VGA DDC_CLK 160 [VGA_DDC_CLK E RSVD19| 245
TP_MXM_VGA DDC_DAT 158 |VGA_DDC_DAT & RSVD20| 247
17} RSVD21| 249
TP_MXM_VGA_ BLUE 172 |VGA_BLUE H SV 22 = £
TP_MXM_VGA_GREEN 170 |VGA_GREEN A RSVD _l"'l =PM_MXM_PGOOD_PULLUP_ ;o B
TP_MXM_VGA_HSYNC 164 |vGA_HSYNC o RSVD23L 16
- Q PRSNT_L*|5 281 MXM _DETECT L o g5 SYSTEM INTEGRATOR MUST ALIAS THIS EITHER TO A VOLTAGE RAIL,
LE_MXM_VGA_RED 168 _{VGA_RED 4 PRSNT_R* MXM DETECT R OR ANOTHER OPEN-DRAIN PGOOD SIGNAL DEPENDING ON DESIRED BEHAVIOR
TP_MXM VGA VSYNC 162 |vea_vsync g SNT_R*0 - B
& WAKE*y 4 TP_MXM _WAKE L
R8503
10K
85 70 _PM_MXM PGOOD 2 1
MF-LF 5% 1/16W
402
—
MXM SYSTEM INFORMATION ROM
PLACE CLOSE TO J7800
~=PP3V3_SO_MXM 6 84 s5
MXM
1C8570
—— 0.1UF
20%
2 10v
£ ADDRESS: AC{ o
T
E2/NC2 MXM pal5 MXM_LVDS_DDC_DAT g5 g9
E1/NC1CRITICAL A
— ——
E0/NCO scy6 MXM_LVDS _DDC_CLK 55 g9 SYNC MASTER=K51 SYNC D&T
Zicom s a—
Uu8570
e *
M24C02-WMN6TPHF MXM I /O
508
vSS.
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0.1UF ;

> gp—EES_R2D_C N<0> MXM C8600 10% 16V XS5R 402 MXM PCIE R2D P<15> o -
> —BEG R2D C P<0> MxMcge0l 0.1UF, 108 16V _X5R 402 MXM PCIE R2D N<15> o -
.1UF
» m—EEC R2D C P<1> MxMCcgg02 0-1UF, 10% 16V _X5R 402 MXM PCIE R2D P<14> o -
 oD>_BEG R2D C N<1> MxMCg603 0-1UF, 10% 16V X5R 402 MXM _PCIE R2D N<14> ey,
.1UF
» pm—EEC R2D C N<2> MxMCg604 0-1UF, 10% 16V _X5R 402 MXM PCIE R2D P<13> = -
s D_BEG R2D C P<2> MxM Cg605 0-1UF, 108 16V _X5R 402 MXM PCIE R2D N<13> oy,
> p—BEG R2D C N<3> MxMcg606 0-1UF, 108 16V _X5R 402 MXM PCIE R2D P<12> o
> gm-PEG R2D C P<3> uxM C8607 0-1UF 108 16V _X5R 402 MXM PCIE R2D N<12> o
» om—PEG R2D C N<4> MxMCge0g 0.1UF, 10% 16V X5R 402 MXM PCIE R2D P<11> e,
s D_BEG R2D C P<d> MxMCg609 0-1UF, 10% 16V X5R 402 MXM PCIE R2D N<11> ey,
.1UF
> gp—EES_R2D C N<5> MxMCcgg10 0-1UF, 10% 16V XS5R 402 MXM PCIE R2D P<10> o -
> om-PEG R2D C P<5> MxMcgell 0.1UF, 108 16V _X5R 402 MXM PCIE R2D N<10> oo -
> m—PEG R2D C N<6> MxMcggl2 0.1UF, 108 16V _X5R 402 MXM PCIE R2D P<9> oo -
o m—PEG _R2D C P<6> MxMCcgg13 0.1UF, 10% 16V X5R 402 MXM PCIE R2D N<9> oo -
.1UF
> gp—EES_R2D C N<7> MxMcgglq 0-1UF, 10% 16V XS5R 402 MXM PCIE R2D P<8> o -
> o—BEG R2D C P<7> MxMcggl5 0.1UF, 108 16V _X5R 402 MXM PCIE R2D N<8> o -
> m—PEG R2D C N<8> uxMC8616 0-1UF 108 16V _X5R 402 MXM PCIE R2D P<7> oo -
o om—PEG R2D C P<8> MxMcggl7 0.1UF, 108 16V X5R 402 MXM PCIE R2D N<7> oo
o m—PEG _R2D C N<9> uxMcgglg 0-1UF, 10% 16V X5R 402 MXM PCIE R2D_ P<6> oo -
o p—PEG R2D C P<9> MxMCcggl9 0-1UF, 10% 16V X5R 402 MXM PCIE R2D N<6> o -
> m—PEG R2D C N<10> uxM C8620 0-1UF 108 16V _X5R 402 MXM PCIE R2D P<5> oo -
> gm—PEG R2D C P<10> uxM Cg621 0.1UF 108 16V _X5R 402 MXM PCIE R2D N<5> oo -
> gp—BEG R2D C P<1l1> MxMcgg22 0.1UF, 108 16V _X5R 402 MXM PCIE R2D P<4> o
> m—PEG R2D C N<11> MxMCg8623 0.1UF, 108 16V _X5R 402 MXM PCIE R2D N<4> o
o p—PEG R2D C N<12> MxMCcgg24 0-1UF, 10% 16V X5R 402 MXM PCIE R2D P<3> o -
s oD-BEG R2D C P<i2> MxMcgg25 0.1UF, 10% 16V X5R 402 MXM PCIE R2D N<3> o -
> m—PEG R2D C N<13> MxMcgg26 0.1UF, 108 16V _X5R 402 MXM PCIE R2D P<2> o
> m—PEG R2D C P<13> uxM Cg627 0-1UF 108 16V _X5R 402 MXM PCIE R2D N<2> o
s oD-BEG R2D C N<14> uxMCcgg2g 0-1UF, 108 16V X5R 402 MXM PCIE R2D P<1> o -
s m>-BEG R2D C P<i4> MxMcgg29 0.1UF, 10% 16V X5R 402 MXM PCIE R2D N<1> oo -
»om>-BEG R2D C N<i15> MxMCcgg30 0.1UF, 10% 16V X5R 402 MXM PCIE R2D P<0> oo
o m—PEG R2D C P<15> MxMCcgg3l 0-1UF, 10% 16V X5R 402 MXM PCIE R2D N<0> oo -
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0.1UF,

o MXM _PCIE D2R P<15> MxMC8632 10% 16V _X5R 402 PEG D2R N<0> oD ¢
oo MXM _PCIE D2R N<15> MxMCcgg33 0.1UF, 108 16V X5R 402 PEG D2R P<0> g > o
oo XM PCIE D2R P<14> MxMCcgg34 0-1UF, 108 16V X5R 402 PEG D2R _P<1> o - o
oo XM PCIE D2R N<14> MxMCcgg35 0-1UF, 108 16V _X5R 402 PEG D2R N<1> o - o
oo MXM PCIE D2R P<13> uxi cg636 0-1UF, 108 16V _X5R 402 PEG D2R_P<2> o - o
o MXM _PCIE D2R N<13> uxi cg637 0-1UF, 10% 16V _X5R 402 PEG_D2R _N<2> oD o o
oo MXM PCIE D2R P<12> uxuCcg63g 0-1UF, 108 16V _X5R 402 PEG D2R P<3> o
m-MXM _PCIE D2R N<12> MxMCg8639 0.1UF, 10% 16V X5R 402 PEG D2R N<3> oo - o
oD XM PCIE D2R P<11> MxMcgg40 0-1UF, 108 16V X5R 402 PEG D2R_N<4> o - o
- MXM PCIE D2R N<11> Mxucgeql 0-1UF, 10% 16V X5R 402 PEG D2R P<4> oD o
o MXM PCIE D2R P<10> MxMCg642 0.1UF, 10% 16V _X5R 402 PEG D2R N<5> o o
o MXM _PCIE D2R N<10> MxMCcgg43 0.1UF, 10% 16V X5R 402 PEG D2R P<5> oo o o
- MXM PCIE D2R P<9> MxMCcge4q 0-1UF, 10% 16V X5R 402 PEG D2R P<6> oo - o
o MXM PCIE D2R N<9> MxMCg8645 0.1UF, 10% 16V X5R 402 PEG D2R N<6> oo - o
o MXM PCIE D2R P<8> MxMCg646 0-1UF, 10% 16V X5R 402 PEG_D2R _N<7> o - o
oD MXM _PCIE D2R N<8> MxMcggq7 0-1UF, 108 16V X5R 402 PEG D2R_P<7> .
o MXM PCIE D2R P<7> uxMcgeqg 0-1UF, 108 16V _X5R 402 PEG D2R N<8> o - o
oD MXM _PCIE D2R N<7> MxMCcgg49 0-1UF, 108 16V _X5R 402 PEG D2R_P<8> —
oo MXM PCIE D2R P<6> MxMCcgg50 0-1UF, 10% 16V _X5R 402 PEG_D2R _N<9> o - o
oo MXM PCIE D2R N<6> MxMcge51 0-1UF, 10% 16V X5R 402 PEG D2R P<9> o - o
oo MXM PCIE D2R P<5> MxMcgg52 0.1UF, 10% 16V X5R 402 PEG_D2R_N<10> o - o
oD MXM _PCIE D2R N<5> uxi cg653 0.1UF, 108 16V XS5R 402 PEG D2R P<10> o -
o MXM PCIE D2R P<4> MxMCg8654 0.1UF, 10% 16V _X5R 402 PEG D2R N<11> o o
o MXM PCIE D2R N<4> MxMC8655 0.1UF, 10% 16V X5R 402 PEG D2R P<11> oD o
oo MXM PCIE D2R P<3> MxMCg656 0-1UF, 10% 16V X5R 402 PEG D2R N<12> oD o
o MXM PCIE D2R N<3> MxMCg657 0.1UF, 10% 16V X5R 402 PEG D2R P<12> o o
oo MXM PCIE D2R P<2> MxMcgg58 0-1UF, 108 16V X5R 402 PEG D2R N<13> o - o
oD MXM _PCIE D2R N<2> uxi cg659 0.-1UF, 10% 16V XS5R 402 PEG D2R P<13> .
o MXM PCIE D2R P<1> MxMC8662 0.1UF, 10% 16V _X5R 402 PEG D2R P<14> oo o
oo MXM PCIE D2R N<1> MxMCg663 0-1UF, 108 16V _X5R 402 PEG D2R N<14> g - o
oo MXM PCIE D2R P<0> MxMCg660 0-1UF, 10% 16V X5R 402 PEG_D2R_N<15> o - o
oo MXM PCIE D2R N<0> MxMCcggel 0-1UF, 10% 16V X5R 402 PEG_D2R_P<15> o - o

SYNC MASTER=MASTER

MXM PCIE
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Page Notes

Power aliases required by this page:

eesy oo aux MCP CONNECTIONS UNUSED DP INTERFACES

Signal aliases required by this page:

(NONE) » CLK_100M_MXM_P — GPU CLK100M PCIE P s MXM_DP_C_MI, N<0..3> — NC_MXM _DP_C_ML_N<0..3>
= = = — MAKE_BASE=TRUE = = = — = = NAKE BASE-TRUE
LK _1 M MXM — P LK100M PCIE no_tReTTIRgS
o CLK_100M_| N = MGAKE[JES(E:;TRUE 00M_PCIE N o 102 s MXM_DP_C_MI,_P<0..3> — NC_MXM DP_C_MIL_P<0..3>
BOM options provided by this page: - — HAKE_BASE-TRUE
(NONE) NO_TEST-TRUE D
s MXM_DP_C_AUX_N — NC_MXM_DP_C_AUX_N
s MXM_RESET_L — PEG_RESET_L - ez
T MAKEBASETIRUE s MXM_DP_C_AUX_P —_ NC_MXM_DP_C_AUX_P
= VRS _BASETRUE
No. TESToTROE
s MXM_DP_C_HPD — TP_MXM DP_C_HPD
= NARE_BRSE-TRUE
s MXM_DP_B ML N<0..3> — MXM DP_B ML _N< >
- - o —_— 7 o — "MAKE_ BASE=TRUE
No_TESTETRUE
s MXM_DP_B_ML_P<0..3> — NC MXM DP_B ML _P<0..3>
— MAKE_BASE=TRUE
No_TESTETRUE
s MXM_DP_B_AUX_N — NC_MXM_DP_B_AUX N
= “TARE_BASE=TRUE
No_TESTETRUE
s MXM_DP_B_AUX_P — NC_MXM DP_B_AUX P
7 - 7 —_— 7 “MAKE_BASE=TRUE
No_TESTETRUE
2 MXM_DP_B_HPD — TP_MXM DP_B_HPD
— MARE_BASE=TRUE
s MXM_DP_D_ML_N<0..3> — NC_MXM_DP_D_ML_N<0..3>
— “MAKE_BASE=TRUE C
No_TESTETRUE
s MXM_DP_D_ML_P<0..3> — NC MXM DP_D ML _P<0..3>
— MAKE_BASE=TRUE
No_TESTETRUE
s MXM_DP_D_AUX_N — NC_MXM DP_D_AUX N
7 - - —_— 7 “MAKE_BASE=TRUE
No_TESTETRUE
s MXM_DP_D_AUX_P — NC_MXM_DP_D_AUX P
= “TARE_BASE=TRUE
No_TESTETRUE
s MXM_DP_D_HPD — TP_MXM DP_D_HPD
= HARE_BASE=TRUE
—
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107 18

107 18

107 18

107 18

107 18

107 18

107 18

107 18

MXM_LVDS_A_DATA_P<0>

MXM_LVDS_A DATA N<0>

1/51%6W

16
RP89
0
LVDS_IG_A_DATA_P<0> AN 10)LUDS_A_DATA_P<0>
LVDS_IG_A DATA N<0> AN 107 OB PRSBARK® n<o>
A MAKE BASE-TRUE
1/16W
SM-LF

MXM_LVDS_A DATA P<1>

MXM_LVDS_A DATA N<1>

LVDS_IG A DATA P<1>

107LVDS_A DATA P<1>

LVDS_IG A DATA N<1>

10, EOBE PRSPARR® n<1>

MXM_LVDS_A_DATA_P<2>

1/16W
SM-LF

MXM_LVDS_A DATA N<2>

MAKE_BASE=TRUE

PLACE CHOKES CLOSE TO J9002
SHARE 0-OHM RES WITH CHOKE PADS

107 18

107 18

107 18

107 18

LCD _CONN A CLK P 45 107

LCD_CONN_A CLK_N 90 107

16
RP8902
0
LVDS_IG_A_DATA_P<2> AAAA 10)LUDS_A_DATA_P<2>
FASE-TRYE
LVDS_IG A DATA N<2> AN 10, BB PRSBARE” n<2>
A MAKE BASE-TRUE
1/16W
SM-LF
MXM_LVDS A DATA P<3> —
MXM_LVDS_A_DATA_N<3> —
16
RP8903
0
LVDS IG A DATA P<3> AAAA 10)LUDS A _DATA P<3>
BASE—TRYE
LVDS_IG_A_DATA_N<3> AANA 10, EOSEPRSBARES n<3>
A MAKE BASE-TRUE
1/16W
SM-LF
s MXM _LVDS A CLK P —
85 MXM_LVDS A _CLK N =
T
RP89
0
107 15 LUDS_IG A CLK P HAAA 10)LVDS A CLK P r
WAKE_BASE-TRUE
107 15 LUDS_IG A CLK N 2L AAN, 10)LVDS A CLK N -
Y WAKE_BASE}TRUE
1/16W
SM-LF

3 MAKE_BASE=TRUE

KE_BASE=TRUE

1 1
R8980 R8981
2.7K 2.7K
5% 5%
YL ] 5
302, 302, RP89
0
1 LUDS_IG_DDC_CLK 1 4
1s LVDS_IG_DDC_DATA 2
5%
1/16W
SM-LF
s MXM_LVDS DDC_CLK —
ss MXM_LVDS_DDC_DAT pu—
IN MXM CONFIG, PULL-UPS ON CARD

IG pullups always stuffed to prevent floating inputs

MXM_LVDS_B_DATA_P<0>

MXM_LVDS_B_DATA N<0>

DLPONS NOSTUFF

LCD_CONN_B_DATA_P<0> 50 107
LCD_CONN_B_DATA N<0> 5 107

16
RP8950
0
LVDS_IG_B_DATA P<0> 1| AnA L4 10)LVDS_B_DATA_P<0>
LVDS IG B DATA N<0> 2| AAA L3 107 OB PRSBARK® n<o>
A MAKE BASE-TRUE
1/16W
SM-LF
402
MXM_LVDS B DATA P<1> —
MXM_LVDS B DATA N<1> —
= 402
16
RP8951
0
LVDS IG B DATA P<l> 1] AAA L4 10)LUDS B _DATA P<1>
LVDS 1G B DATA N<1> 2] AAA L3 107 POBS PRS AR ne1>
A MAKE_BASE-TRUE
1/16W
SM-LF

DLPONS NOSTUFF

LCD_CONN_B_DATA P<1> g 107
LCD_CONN_B_DATA N<1> g9 107

16 LVDS_IG BKL PWM

ss MXM_PNL_BL,_PWM

p LCD_BKL_PWM 5o

MAKE_BASE=TRUE

NOSTUFF
R8933*
10K

5%
1/16W
MF-LF
402

ss MXM_PNL_BL_EN

15 _LVDS_IG BKL ON

LCD_BKL_ON 4 5o

MAKE_BASE=TRUE

IG /‘:%
1/16W
R89 21%1 MESLE
5%
1/16W
MF-LF
402,
85 MXM_PNL_PWR_EN j—
IG
R8922
18 _LVDS_IG PANEL_PWR o 1 0 2 LCD_PANEL_PWR 4o
. %Y TARE PAESSTRUE
1/16W
R89 21% ! MESLE

1 2
402 % MF-LF
1716w
MXM_LVDS_B_DATA_P<2> .. 0
MXM_LVDS B DATA N<2>
402 sE L MP-L
1716w
L8952
16 90-0RM
RP8952 DLEONS  NOSTUFF
0 sYYYLs
LVDS_IG_B_DATA P<2> 1| AAA L4 10)LVDS_B_DATA_P<2> LCD B_DATA_P<2> 50 107
BASE= E —
LVDS IG B DATA N<2> 2| AAA L3 10, BB "B BARE” n<2> LCD_CONN_B_DATA N<2> 5o 107
A MAKE BASE-TRUE ._lfm
1/16W
R8955
1 0 2
402 % ' MF-LF
1716w
MXM_LVDS B DATA P<3> — DN
MXM_LVDS_B_DATA_N<3> pu—
= 402 5E  MP-L.
1716w
L8953
16 90-0RM
P8953 DLPONS  NOSTUFE
0 af VY Y Ls
LVDS IG B DATA P<3> 1 4 10)LUDS B _DATA P<3> LCD_CONN_B _DATA P<3> 5 107
LVDS_IG_B_DATA N<3> 2 3 10, T PASHARRE n<3> LCD_CONN_B_DATA_N<3> 5o 107
MAKE. BASE-TRUE
5% n Y Y YL
1/16W
R8957
1 0 2
402 $ ' MF-LF
02 ) Pl
s MXM _LVDS B CLK P —
85 MXM_LVDS B_CLK N =
(8954
16 90-0RM
RP8954 Sk
0 (Y Y 3 LCD CONN B CLK P 50 107
107 15 LUDS_IG B CLK P AMNA 10)LVDS B CLK P
107 18 LVDS_IG B CLK N 2 AN 3 107LVDS_B_CLK N MAKE_BASE=TRUE
Y WRE BASETRoE 1 (CYY Y2 pen B_CLE_N s0 107
1/16W
SM-LF

LCD_CONN_DDC_CLK 4
LCD_CONN_DDC_DAT

THESE RESISTOR OPTIONS SELECT BETWEEN MCP AND MXM TO DRIVE THE INTERNAL DISPLAY

IG-ONLY O-OHM RESISTORS NEED TO BE PLACED AT THE MXM CONNECTOR TO AVOID STUBS
WE WILL ROUTE FROM MCP TO THE 0-OHM RESISTORS, THEN ON THROUGH MXM TO THE LCD CONNECTOR

IF THIS ROUTING IS NOT FEASIBLE,

MXM ALIASES WILL BE REPLACED WITH ADDITIONAL 0-OHM RESISTORS

1/
F

5%
16w
MF-LF
402

2
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Page Notes

Power aliases required by this page:

P12V_S0_LCD
- =PP3V3_S0_VIDEO

Signal aliases required by this page: BACKLIGHT CONTROL SUPPORT

(NONE)

THIS AND GATE CIRCUIT PROVIDES BACKLIGHT GLITCH PREVENTION WHEN MCP GLITCHES GPIOS ON POWERUP

BOM options provided by this page:
IT MAY BE BYPASSED IF THE PWM SOURCE IS THE MXM D

IG, MXM

IF NOT BYPASSED, THIS CAN BE USED TO FORCE THE USE OF THE BACKLIGHT ENABLE SIGNAL EVEN IF THE INVERTER DOES NOT TAKE THIS AS AN INPUT

R9080
0

W%

90 89 6_=PP3V3 SOgVIDEO

1 cgfs1 c48s0
0.10F 0.1ur
2 * o CRITICAL
PR — : : L9050 |
85 _LCD_BKL_PWM 2 soress 1 R9081 FERR-250-OHM
T X 1 ,\;I\Z\/z LcD pwM FILT 1 (YSYMY.\ 2 LCD PWM
1 /rew
ME-LF
402
5 rcrszonATERPE

89 6 _LCD_BKL_ON 1 CRITICAL

J9002
20389-Y30E-01
F-RT-SM

33 (:)
51850685

1 C
D
107 9o LCD_CONN_A DATA N<0> 2 |
107 89 LCD_CONN_A_DATA_P<0> 3 o
107 9o LCD_CONN A DATA N<1> alo
107 89 LCD_CONN_A DATA P<1> 5 o
107 9o LCD_CONN_A DATA N<2> s o
107 89 LCD_CONN_A_DATA_P<2> 7 o)
*to
107 9o LCD_CONN A CLK N s 1o
107 89 LCD_CONN_A CLK P 10 o)
107 89 LCD_CONN_A_DATA_N<3> 11 o
INTERNAL ILCD INTERFACE o v+ LCD_COWN_A_DATA peis 10
107 9o LCD_CONN B DATA N<0> e ||
107 g9 LCD_CONN_B DATA P<0> 1[4
15 o
107 89 LCD_CONN_B_DATA_N<1> 16 o)
107 9o LCD_CONN B DATA P<1> EH DS
18
s =PP5V_S0_LCD .
107 9o LCD_CONN B DATA N<2> ]
PANEL POWER CONTROL 107 89 LCD_CONN_B_DATA_P<2> 20 | 5
107 9o LCD_CONN B CLK N 21l
107 9o LCD_CONN B CLK P 22 | g
107 9o LCD_CONN B DATA N<3> 23 [
R9000" 107 85 LCD_CONN_B_DATA_P<3> 2a | g
CRITICAL 25
e 9000 —2 1o
5% 89 LCD_CONN DDC_CLK 26 | o
e FDC638P_G L9000 PP5V_LCD_CONN _ 4 25 LCD_CONN_DDC_DAT 2114 B
o > FERR-250-0HM 90 89 ¢ =PP3V3_SO_VIDEO 28 | o
€9000 ] PP5V_LCD 1 Y Y L2 o
R9001 0.1UF 5 VOLTAGE=5 ’ o
29.4K e A MIN LINE W .5 mm su 30 Lo
AN 5 N ECE D Ta=0 35 ¢ —
1/en It J__i_ 1 €9020 * €9001 * °
MF-LF 50V 10UF — ND|
’ o il C9010 ! 34
' ’ +—0
XSR-CERM
3 MLB_PNL_PWR 08! 0.001uF ——
20t
Sov
LCD_PANEL_PWR_L_RC cerM 2
402
LCD PANEL PWR L PLACE NEAR J9002 |
, =
2 R9001 )
le §2)7002
spr23-nF1
g9 _LCD_PANEL_PWR o 1\c| s
1
1 2
R9070
100K
5%
1/16W
ME-LF
402,
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K50 NOTE: PLACE THESE CAPACITORS ATLEAST 1INCH AWAY FROM DP CONNECTOR

DCOX: PLACE AT MXM CONNECTOR IF THERE IS ROOM

107 s DP_IG ML N<0>

0.1UF, ¥, 9100

107 s« MXM _DP_A ML _N<0>

16v 108 || 402 xsR
MXM DP_ML_N<0> g; 107
0.1UF, || 2 C9150

107 9 DB_IG_MI_P<0>

16v 108 || 402 xsR

0.1UF1 |I|Gz C9102

107 84 MXM_DP_A_ML_P<0>

107 s DP_IG ML N<1>

16v 108 || 402 xsr 1

MXM DP_ML_P<0> 54 107
O'IUF1||2C9152 T
16v 108 || 402 xsr

0.1UF, |I|Gz c9104

16v 108 || 402 xsR
XM 4 DP_ML N<1> o; 107
107 84 MXM_DP_A ML N<1> O'IUF1||2C9154
16v 108 || 402 xsR

107 9 DB_IG_ML_P<1>

0.1uR, %, 9106

16V 10% I I 402 X5R 1
MXM DP_ML_P<1> o4 107
107 5« MXM _DP A ML P<1> 0.1UF, ", C9156 ¢
16v 10t || 402 xsR

107 9 DB_IG ML _N<2>

107 84 MXM_DP_A_ML_N<2>

IG
O'IUF1||2C9108
16v 108 || 402 xsr

MXM 4 DP_ML_N<2> o ,
O'IUF1||2C9158 e

107 s DB_IG ML _P<2>

16v 108 || 402 xsr

0.1UF, (¥, C9160

107 8¢ MXM_DP_A ML P<2>

16v 108 || 402 x5R
MXM DP_ML_P<2> o; 107
0.1UF |2 C9110

107 9 DB_IG ML _N<3>

16v 108 || 402 x5R

0.1UF |I|Gz C9162

107 s« MXM _DP_A ML N<3>

16v 108 || 402 x5R
MXM DP_ML_N<3> g4 107
0.1UF | L2 C9112

107 9 DB_IG ML _P<3>

16v 108 || 402 x5R

0.1UF |I|Gz C9164

107 s« MXM _DP_A ML _P<3>

54 MXM_DP_A HPD

16v  10% || 402 x5R l

MXM DP_ML_P<3> s; 107
O'IUF1||2C9114 T
16v 108 || 402 x5R

MXM

R9124
YA

S
1 Pew
ME-LF

402
DP_HPD 94

IG
R9125
0

9 DP_IG_HPD 1 /\/\/\12
aften
R9130020, 0K 0%
dxn < afie
402

MAY SHARE THE COMMON PAD BETWEEN R9125 AND R9130

SYNC MASTER=MASTER

DP MUX SUPPORT

—
SYNC DATE=N
—

(j Apple Inc. 051-7845 | D
<]

A.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

AL

1 auL ricars SEWRRENT DESIGN SHEET> OF <TO1

2 | 1

| DESIGN_SHEETS>




SYNC MASTER=K51
iAo a—

SYNC D&TE=10 01/200

BLANK PAGE

(js Apple Inc.
[}

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 .

051-7845 | D

EET> OF <TO

AL

2 I

1

| DESIGN_SHEETS>




93 s =PP5V_S0_DP

93 s =PP5V_S0_DP_AUX_ MUX

'‘R9302
100K

5
§ 1/16wW

MF-LF
5402

DDC_CA_DET_LS5V_L

107 sigry—MXM_DP_A_AUX_N

STUFF FOR MXM SYSTEMS

v @] | ¥ |© SSM6N15FEAPE
SOT563

13T

[2}
%
%)

Q9301

SSM3K15FV D3

sop-vesu-nr |

Kh

[

X

1l ™ st
” DP_CA DET
MARE_BASE=TRU

— DP_IG_CA DET gmm i
TO MCP

3 SOD-VESM-HF

MXM

107 84 (BT MXM_DP_A_AUX_P

'‘R9352
?OK x
ther 09330,
402 ~
DDC_CA_DET_LS5V
9351 ‘”_I
SSM3K15FV 5

Q9350 ]
" aaT
2 e

SOT56
S MgNISFEAPE

s N

s O DP_IG_DDC_CLK

STUFF FOR IG SYSTEMS

IG
S IGNALRMnglo_ﬁ_MPTY

107 15¢ETy DP_IG_AUX_CH_P

0.1UF
- w1 DP_AUXCH_SW_P 1]|2

MXM/IG MUX AND AUX/DDC SWITCHING

FOR MXM, Q9350 BYPASSES THE AC COUPLING CAPS

THE CARD IS RESPONSIBLE FOR SWITCHING DDC SIGNALS ONTO THE AUX PAIR

FOR IG SYSTEMS, Q9300 SWITCHES BETWEEN AC COUPLED AUX

AND DC-COUPLED DDC

w[ ] ¢ |9 SSM6N15FEAPE 10

9300 52 SOT563 1gv

0 A i

o by 16

© Q9300
sorse3 3% J_ C9300
SSM6N15FEAPE 0.1UF
107 15CET> DP_IG_AUX_ CH_N 2

ED> DP_IG_DDC_DATA

T3 Te.:DP_AUXCH_Sw_N 1]]2
" 10"%
16V

DP_AUX_CH_C, P@w 107

TO DP CONNECTOR

STGNAL_MQBBL=EMPTY ity
S
1 2

6
'R9303
g 1K
5%
i/16w
MF-LF
5402

5%
1/16W
MF-LF

DP_AUX_CH_C_N D o 17
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94 ¢ _=PP3V3_SO_DPCONN

CRITICAL L9400
400-OHM-EMI
U9400 Y |2 PP3V3_SO_DPPWR
VIN LINE WIDTH=0.38 M
TER20ME MIN su-1 MIN NECK_WIDTH=0.20 M
VOLTAGE=3.3V VOLTAGE=3.3V
5 |in out 1
CRITICAL
4 len ocHp TP_DP OC |, c9485
D
5 10UF 1 C9400
2 &3V ——0.01UF
603 , s D
PM_SLPS3 BUF1 L e
CRITICAL = 0D 503
D9410
RCLAMP0524P
sLP2510P8
410 10|t
NC Nef1o
l FL9400
- 12-OHM-100MA —
TCM1210-4SM
4 Sn_veRz 1
107 51 [Twy—DP_ML_P<0> \AAAS
107 51 [Twy—DP_ML_N<0> s N~ 2
CRITICAL
D9410
RCLAMP0524P )
sLP2510P8 51 ¢ _=PP3V3 SO DPCONN
APPLE PART NO 514-0686
10 10|t J9400
MDP-K22
NC Nels F-ANG-THL
ql
2| CRITICAL
9 R9420’ C
1 2
—O GND HPDO 10?‘( %
107DP_ML_CONN_P<0> 3 4
NFIGL /16w
FL9401 DP_ML_CONN N<0> P D i conPTe O, HDMI_CEC ey FL9403
12-OHM-100MA Lo O ML LANEON CONFIG2 O 402, 12-OHM-100MA
N — 4 TCM1210-4SM 1 7 OGN; GND O— 8 4 TCM1210-4SM N
DP ML P<l> = s v s
10701 (PRy-DR ML P<1> 1
o b ML Nels I—W—I 107DP_ML_CONN_P<1> 9 Owmr rangip ML LANE3P Q-1 107DP_ML_CONN_P<3> |_UUVU_| DP_ML_P<3> am s e
M | _— [ 107DP_ML_CONN_N<1> 11| Sur rangin  ML_LANE3N o2 107DP_ML_CONN_N<3> I — } DP_ML_N<3> amo
3 2 1 — 14 3 2
Ly | Ell i b o YY)
107DP_ML_CONN_P<2> 15| 5 r, ranmze AUX_CHP O 16 DP_AUX CH C P o3 107
107DP_ML_CONN_N<2> 17] Our nanE2N AUX_CHN o2& DP_QUX_CH C N _ o3 107
19 . 20
FL.9402 O RETURN DP_PWR Q.
12-OHM-100MA
4 TOMIZIOZASM N SHIELD PINS CRITICAL
107 91 (IMy—DE_ML_P<2> T UAAA — Al o 'R9425 R9421} D9411 ]
DP_ML_N<2> — S N
107 91 D 3 N 1M 100K Rcﬂf&ig“
e 1
LN : T on S
L frisees
, 402 02,
CRITICAL 10 10]s
D9411 = L 1 [_dnc N[
RCLAMP0524P :
sLP2510P8 2|
o
CRITICAL
410 10|t D9400
NC Nefio RCLAMPO0504F =
5c70-6-1 =
. B

T3}

54 ¢ _=PP3V3 SO DPCONN
DP_CA_DET_O

R9443’ e
100K %
1%
i s, 54 ¢ _=PR3V. DP
a0z,
3
DP_CA DET R9445 1
2 Q5= 10K R941‘ti
P 1/16W 5%
e 116w
= o, i
09440 DP_HPD 2
2N7002DW-X—
D%\ L fofbe_ca per 1 .
" Q9441

7
2N7002DW-X-G 'BI

Q9440 ;‘ sor-363 ls|js/: pe meD L L
2N700§gﬂ;é(3—(3 © L SYNC MASTER=MASTER SYNC DATE=N A
al . s —
9441 .
. 21003056 (o) — DisplayPort Connector
R9422 sor-363 /s
1/112:::‘% A-L‘ R9423% Apple Inc. 051-7845 | D
e 100K
oz p S A.0.0

1/16%
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
NET_TYPE
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP -
- - ON LAVER? ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
FSB_508 . 0_omm_sE =50_omM_SE 50_oHM_SE =50_omM_SE - Sroms
il Esn g Esn_pam FSB D_1<15..0> 10 14
. - - - a2
FsB_a2s 42_omn_sE 42_omn_sE 42_omn_sE _onm_sE = s e oa FSB DINV Leo> o
FSB_DSTB_42S * 2_OHM_SE =42_OHM_SE =42_OHM_SE =42_OHM_SE =1:1_DIFFPAIR :1_DIFFPAIR [— ESR_DSTR_4. ESB_DSTR FSB_DSTB_L_P<0> 10 14
[— ESR_DSTR_4. ESB_DSTR FSB_DSTB_L_N<0> 10 14
o Group 1 FSB D L<31..16>
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 2 [ Esn g Fsn_pam S: .- 10 14
3 Fsp 4 s pam FSB_DINV_L<1> 10 14
FSB_DATA . =2x_DIELECTRIC 2 FSB_DATA ToP, BOTTOM =4x_DIELECTRIC 2 g = R g £SB DSTB L bels o D
FSB_DSTB * =3x_DIELECTRIC ? FSB_DSTB TOP, BOTTOM =5x_DIELECTRIC ? 4 [ ESR_DSTR_4. ESB_DSTR FSB_DSTB_L_N<1> 10 14
=
FSB_ADDR B ~STANDARD 2 FSB_ADDR TOP, BOTTOM =3x%_DIELECTRIC 2 2
« Group 2
FSB_ADSTB B =2x%_DIELECTRIC 2 FSB_ADSTB TOP, BOTTOM =4x_DIELECTRIC 2 x [ — FSR 4 s pam FSB D L<47..32> o 14
N [— ESB_4 ESR_DAT FSB_DINV_L<2> 10 14
FSB_1X . ~STANDARD 2 FSB_1X ToP, BOTTOM =3x_DIELECTRIC 2 8 R N [ — o
: By :
All 2x/1x/Async FSB signals with impedance requirements are 50-ohm single-ended. [ ESB_DSTR 4. ESR_DSTR FSB_DSTB I _N<2> 10 14
All 4x FSB signals with impedance requirements are 42-ohm single-ended.
. S : -
FSB 4X signals / groups shown in signal table on right. ) Group 3 pen s ren oo FSB D L<63..48> o
Signals within each 4x group should be matched within 5 ps of strobe. . = e o oa FSB DINV Leds o
DSTB# complementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 90 ps. (Tighther than MCP79) = FSB DSTB L D<3>
T eon , : i ° ° - X D FSB_nsTe_o Esp_nste 1014
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. FSB DSTB L N<3s
: _ ° ° = FSB_nsTe_o Esp_nste 101
DSTB# complementary pairs are spaced normally and are NOT routed as differential pairs. L .
. S : -
FSB 2X signals / groups shown in signal table on right. Group 0 ren 5o - FSB A L<l6..3> o
Signals within each 2x group should be matched within 20 ps. ADTSB#s should be matched +/- 300 ps. = FSB REO Led..0>
ing i i i i ith 2x dielectric spacing to ADSTB# = Eansa FSB_ADDE o
i .
Spacing is 1x dielectric between ADDR#, REQ# signals, wit! x P g % ﬂ ese s esa_ansr FSB_ADSTB L<0> 1o s
b =
FSB 1X signals shown in signal table on right. @ g Group 1
Signals within each 1x group should be matched to CPU clock, +0/-1000 mils. a2 > Esa_so Esa_anne FSB A 1<35..17> 101
@ D ESB_50 ESB_ADSTR FSB_ADSTB_L<1> 10 14
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. L
. M= ESB 50 ESB_1 FSB_ADS_L 10 14
SOURCE: MCP79 Interface DG (DG-03328-001_vO01), Sectlon.2.2 s . Esn_so Esn L FSB BREOO L o 14
SOURCE: Santa Rosa Platform DG, Rev 1.5 (#22294), Sections . & .3 : esn s Esn FSB BREOL L “ C
ﬂ FSBE_50; FSE_1 FSB_BNR_L 10 14
. . o [ —
CPU Signal Constraints = 2sn_so sse FSB BPRI L 1o 1
o = FSB_50 Esa 1 FSB_DBSY_L 10 14
PHYSICAL_RULE_SET LAYER ALLOW ROUTE MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP wn o
— — ON LAYER? D ESBE_50; ESB_1 FSB_DEFER L 10 14
x = =
CPU_508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE = [ — ESR_50; FSE_1 FSB DRDY L 10 14
ﬁ ESB_50 ESB 1 FSB_HIT L 10 14
cpu_27p4s . ~27p4_omm_s =27p4_omM_SE =27p4_omM_SE =27p4_omM_SE 0.175 M 0.175 M @ = s o T —— o
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance. [ ESB_50 ESB_1 FSB_LOCK L 10 14
[ FSB_50 ESB_1 FSB_CPURST L 1013 14
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ ESB_50 ESB_1 FSB RS L<2..0> 10 14
= ESA S0 Esa 1 FSB_TRDY L 10 14
CcPU_AGTL . —STANDARD 2 cpu_acTL ToP, BOTTOM =2x_DIELECTRIC 2
[ cRU_s0 PU_AGTL CPU_A20M L o 14
CPU_BMIL - 0.z mM ? o ceu_s0 u_acTr CPU_BSEL<2..0> 11 _—
cPy_comp B 0.6 MM 2 [ cRU_s0 PU_8MTT CPU_FERR L 10 14
N 2 1 o N £ 4 D CPU_50; PU_AGTL CPU_IGNNE L 10 14
* . R Do Ny mils, > mi T rr = =
CPU_GTLREF 0.6 MM 2 SR DG recommends at least 25 mils 5 ils preferre r e s CPU INIT L o e
cpu_tTP i =2:1_sePACING 2 i cRU_s0 PU_AGTL CPU_INTR 10 14
D cRU_s0 PU_AGTL CPU_NMI 10 14
CPU_VCCSENSE * 0.6 MM ? D CRU_50 RU_AGTL CPU_PROCHOT L 11 14 s0
MOST CPU SIGNALS WITH IMPEDANCE REQUIREMENTS ARE 50-OHM SINGLE-ENDED. D CPU_50; PU_AGTL, CPU_PWRGD 11 13 14
Some signals require 27.4-ohm single-ended impedance. D cey_so PU_AGTL CPU SMI L 1014
[ cpu_so PU_AGTL CPU_STPCLK_L 10 14
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2 PM THRMTRIP L
: latform DG, Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 = S S e
SOURCE: Santa Rosa Platfo. B v 0.9 ( ) . .8.2. r e - FSB CPUSLP L o
. . CPU_50; PU_AGTL, CPU_DPSLP_L 11 14
MCP FSB COMP Signal Constraints = - - e ——— ne B
PHYSTCAT,_RULE_SET LAYER ALLOW ROUTE | yrnryum LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
[— MCP_50. MCP_FSB_COMP MCP_BCLK VML _COMP_VDD 14
MeP_508 . =50_omM_SE =50_omM_SE =50_omM_SE =50_omM_SE w0 s ean coue MCP BOLK VML COMB GND .
D MCP_50 MCP_FSB_COMP. MCP_CPU_COMP_VCC 14
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ MCP_50 MCP_FSE_coup MCP_CPU_COMP_GND 14
MCP_FSB_COMP i 0.2 mu 2 D 1X_FSn_100n CIX_Fsp FSB_CLK_CPU_P 10 14
- = 1x_rsn_100n CLx_esn FSB_CLK CPU N 10 14
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2.4 Lk ren 1000 L pen FSB CLK ITP P e
i [ 1K PSR 100D CLK Fsp FSB_CLK ITP N 131
FSB Clock Constraints [— LX_FSR_100D CLK_FSB FSB_CLK_MCP_P 14
PHYSICAL_RULE_SET LAYER SLLOW,RQYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [— LX_FSR_100D CIx Fsp FSB_CLK MCP N 13
CLK_FSB_100D * =100_0RM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF [ cpy_s0 PU_AGTL CPU_IERR_L 10 —_—
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
[ cRU_s0 BU_GTIRER CPU_GTLREFQ 1011 20
. —3x —ax 2
cLk_FsB 3x_DIELECTRIC 2 cLk_FsB ToP, BOTTOM . DIELECTRIC o %0 P CPU GTLREFL o
B - - , i .2. [
SOURCE: MCP79 Interface DG (DG-03328-001_vO01) Section 2 5 cou_2204 eu_conp CPU COMP<8> .
[ CRU_27p4: BU_comp CPU_COMP<3> 1
[ CRU_27p4: BU_comp CPU_COMP<2> "
[ CRU_27p4: BU_comp CPU_COMP<1> "
[ ceu_27pa; Pu_coup CPU_COMP<0> 1
[— cpy_s0 ceu_tTR CPU_XDP_TDI s
i ceu_so, ceu_tTe CPU_XDP_TDO 1
= S SR CEU_XDE_TM e SYNC MASTER=MASTER, e A
[— cPu_s0 ceu_tTR CPU_XDP_TCK s 2
= e or e L v CPU/FSB _Constraints
[ cpu_so cpu_tvp CPU_XDP_BPM L<5..0> 113
[ cpu_so ceu_tTR CPU_XDP_BPMB<3..0> 113 051-7845 D
= ceu_s ceu_tre XDP_CPURST L 5 Apple Inc.
[ ceu_so, PU_auT CPU_VID<7..0> 127 ® A.0.0
cPu_2784, S CPU_VCC_PKG_SENSE_P 1271 ——
= = = NOTICE OF PROPRIETARY PROPERTY:
D CPU_27P4 Pll_VCCSENSE CPU_VCC_PKG_SENSE_N 12 71
o o THE INFORMATION CONTAINED HEREIN IS THE
D CPU_27P4; Pll_VCCSENSE VR_CPU_VSNS_R_P 71 PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
- o VR CPU VSNS R N THE POSESSOR AGREES TO THE FOLLOWING:
= cou 2ies 20 vecanier n T TO MAINTATN THIS DOCUMENT TN CONFIDENCE 100 OF 110
II NOT TO REPRODUCE OR COPY IT
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Memory Bus Constraints Memory Net Properties
NET_TVPE
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | yINImum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP =
? ELECTRICAL_CONSTRAINT SET PHYSICAL seacING
MEM_40S . 0_omm_SE =40_onM_SE 40_oHM_SE =40_onM_SE
- - - - - - - - - [ — MEM_70D_vDD. MEM_CLE MEM A CLK_P<1..0> 15 33
MEM_40S_vDD * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE [— MEM_70D_yDD MEM_CLE MEM A CLK N<1..0> 15 33
MEM_70D_ VDD MEM_CLK MEM_A_CLK_P<4 3> 16 33
wm_700 . - ~70_omm_pIFF ~70_om_pIFF ~70_om_pIFF ~70_omm_pIrF ~70_omm_pIrF [ —ans -
- i S i S S— — D MEM_70n_ynn MEM_CrX MEM A CLK N<4..3> 16 33
MEM_70D_vDD « - 0_OHM_DIFF =70_OHM_DIFF 0_OHM_DIFF 0_omM_DIFF =70_OHM_DIFF
- To-onm pry i i i i i [ MEM_40S_vnn. MEM_CTRL. MEM_A_CKE<3..0> 15 16 31
[— MEM_40S_vnn. MEM_CTRL. MEM A CS _L<3..0> 15 16 31
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ MEM_40s_ynn MEM_CTRL MEM A ODT<3..0> 15 16 31
MEM_CLK2MEM ~ =4:1_SPACING 2 D MEM_40S_ynn MEM_cvp MEM A A<14..0> 15 31 D
[— MEM_40S_vnn. MEM_cMD MEM A BA<2..0> 15 31
MEM_CTRL2CTRL ~ =2:1_SPACING 2
— — [— MEM_40S_vnn. MEM_cMD MEM A RAS L 15 3
MEM_CTRL2MEM B =2.5:1_SPACING H [— MEM_40S_vnn. MEM_cMD MEM_A_CAS_L 15 31
MEM_40S_vnn. MEM_cMD MEM A WE L 15 3
MEM_CMD2CMD ~ =1.5:1_SPACING 2 = — =
[ MEM_40. MEM_pAT MEM_A_DOQ<7..0> 15 33
MEM_CMD2MEM ~ =3:1_SPACING 2
- - [ MEM_40. MEM_pAT MEM A DM<0> 15 33
MEM_DATA2DATA ~ =1.5:1_SPACING 2
— - [ — MEM_40. MEM_pAT MEM A DQ<15..8> 15 33
MEM_DATA2MEM * =3:1_SPACING 2 D MEM_40; MEM_pAT MEM A DM<1> 15 33
MEM_DQS2MEM * =3:1_SPACING ? [ — MEM_40; MEM_DAT: MEM A DQ<23..16> 15 33
MEM_40. MEM_pAT MEM A DM<2> R
MEM_20THER ~ =3:1_SPACING 2 [ m— — -
[ — MEM_40. MEM_pAT MEM A DQ<31..24> 15 33 -
. . [ MEM_40; MEM_DAT; MEM_A DM<3> 15 33
Memory Bus Spacing Group Assignments
MEM_40. MEM_pAT MEM A DQ<39..32> 15 33
NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET D - o
= — = — - i = — = — - - - i MEM_40, MEM_pAT: MEM A DM<4> 15 33
MEM_CLK MEM_CLK ~ MEM_CLK2MEM MEM_cMD MEM_CLK ~ MEM_CMD2MEM
- - - - - - D MEM_40, MEM_pAT: MEM A DQ<47..40> 15 33
MEM_CLK MEM_CTRL * MEM_CLK2MEM MEM_CMD MEM_CTRL * MEM_CMD2MEM [— MEM_40; MEM_pAT MEM A DM<5> 15 33
MEM_CLK MEM_CMD * MEM_CLK2MEM MEM_CMD MEM_CMD * MEM_CMD2CMD [ — MEM_40: MEM_DAT: MEM_A_ DQ<55..48> 15 33
MEM_40 MEM_DAT: MEM A DM<6> s 33
wEM_cLx wEM_DATA . ME_CrK2MEM wm_cip wEM_DATA . ME_CMD2EN = = -
[ MEM_40, MEM_pAT: MEM A _DQ<63..56> 15 33
MEM_CLK MEM_DQS * MEM_CLK2MEM MEM_CMD MEM_DQS * MEM_CMD2MEM - -
- Do - - Do - [— MEM_40. MEM_pAT MEM_A_DM<7> 15 33
[ — MEM_70D MEM_D MEM A _DQS_P<0> 15 33
NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET - -
= — = — = - - = — = — = — fa—’ MEM 700 MEM_ Dy MEM_A_DOS_N<0> 15 33
MEM_CTRL MEM_CLK « MEM_CTRL2MEM MEM_DATA MEM_CLK ~ MEM_DATAZMEM [ MEM 700 MEM D MEM A DQS P<1> 15 33
MEM_70n MEM_D( MEM A DQS N<1> 15 33
MEM_CTRL MEM_CTRL . MEM_CTREZCTRL wEM_DATA wEM_CTRL . MEM_DATAZNEM = = -
- - - - - - i MEM 700 MEM_ D MEM A DQS P<2> 15 33
MEM_CTRL MEM_CMD * MEM_CTRL2MEM MEM_DATA MEM_CMD * MEM_DATA2MEM [— MEM_70D MEM_D( MEM_A_DOS_N<2> 15 33
MEM_70D MEM_D( MEM_A_DOQS_P<3> 15 33
MEM_CTRL wEM_DATA . MEM_CTRLZMEM wEM_DATA wEM_DATA . MEM_DATAZDATA = = -
X ] X 1 1l 1 i wEw_ 700 MEM_ D MEM A DQS N<3> 15 33
MEM_CTRL MEM_DQS * MEM_CTRL2MEM MEM_DATA MEM_DOS * MEM_DATA2MEM = MEM_70D MEM_D( MEM A DQS P<4> 15 33
[— MEM_70n MEM_D( MEM A DQS N<4> 15 33
D MEM_70D MEM_D( MEM_A_DOS_P<5> 15 33
NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET o o
= — = — - i = — = — - - - D MEM 700 MEM D MEM A_DQS N<5> 15 33
MEM_DOS MEM_CLK ~ MEM_DOS2MEM MEM_CLK ~ ~ MEM_20THER [ MEM 700 MEM Dy MEM A DQS P<6> 15 33
MEM_70D MEM_D MEM A DQS N<6> 15 33
wEM_pos MEM_CTRL . MEM_Dos2uEM MEM_CTRL . . MEM_zo0THER [ = -
DO X Do L i f— wEM 700 MEM D MEM_A_DOS_P<7> 15 33 -
MEM_DOS MEM_CMD ~ MEM_DOS2MEM MEM_cMD ~ ~ MEM_20THER [ MEM 700 MEM_ D MEM A DQS N<7> 15 33
MEM_DOS MEM_DATA ~ MEM_DOS2MEM MEM_DATA « ~ MEM_20THER
MEM_DOS MEM_DOS . MEM_DOSZMEM MEM_DOS . . MEM_20THER Memory Net Properties
- - - - = [ — MEM_70D_vnD. MEM_CLE MEM B _CLK_P<1..0> 15 33
X NET_TVPE
Need to support MEM *-style wildcards! " MEM_70n_ynn MEM_CrX MEM B _CLK N<1..0> 15 33 -
DDR2 : e v0n uon o MEM B CLK P<d..3> o ELECTRICAL_CONSTRAINT SET PHYSICAL seacING
DQ signals should be matched within 20 ps of associated DQS pair. [ MEM_70n_ynn MEM_CrX MEM B _CLK N<4..3> 16 33 [ MEM 700 MEM D MEM B_DQS P<0> 15 33
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirement. MEM 700 MEM_ D MEM B_DQS_N<0>
i~ P g L P P g red [ MEM_40S_vnn. MEM_CTRL. MEM_B_CKE<3..0> 15 16 32 [ — = = 33
All DOS pairs should be matched within 100 ps of clocks. [ MEM 700 MEM_ D MEM B_DQS P<1> 15 33
i N . . i . . L [ MEM_40S_vnn. MEM_CTRL. MEM B CS L<3..0> 15 16 32
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps. [ MEM 700 MEM D MEM_B_DQOS_N<1> 15 33
N . . . . MEM_40S_VYDD MEM_CTRL, MEM_B_ODT<3..0> 15 16 32
A/BA/cmd signals should be matched within 75 ps, no CLK matching requirement. = [ MEM 700 MEM_ D MEM B_DQS P<2> 15 33
All memory signals maximum length is 1.005 ps. CLK minimum length is 594 ps (lengths include substrate). [ MEM_40S_ynn MEM_cvp MEM B A<14..0> 15 32 [ MEM 700 MEM D MEM B_DQS N<2> 15 33 B
DQ/A/BA/cmd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric. [ — MEM_40S_ VDD MEM_CMD MEM B_BA<2..0> 15 32 [ MEM_70n MEM_D MEM B DQS P<3> 15 33
DDR3 [— MEM_40S_ynn MEM_cMD MEM B RAS L 15 32 [ MEM_ 70D MEM_D MEM B DQS N<3> 15 33
T L . . [ MEW 405 yOD MEM_CMD MEM_B_CAS_L 15 32 [ MEM_70D MEM_ D MEM_B_DOS_P<4> 15 33
DQ signals should be matched within 5 ps of associated DQS pair.
. N . L i . . L. [ MEM_40S VDD MEM_CMD MEM B WE L 15 32 [ MEM_ 70D MEM D MEM_B_DQS_N<4> 15 33
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be within 180 ps = = = MEM B DOS Pe5e
fa— MEM 700 MEM D 15 33
No DQS to clock matching requirement. [ MEM_40, MEM_pAT: MEM B_DQ<7..0> 15 33 = =
= = MEM_70D MEM_D MEM B DQS N<5> 15 33
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. D MEM_ 40, MEM_pAT MEM_B_DM<0> 15 33 = - - P
= MEM 700 MEM D 15 33
A/BA/cmd signals should be matched within 5 ps of CLK pairs. - g
g, A . P _p_ . . [ — MEM_40; MEM_DAT; MEM B_DQ<15..8> 15 33 [ MEM_70D MEM_D MEM B DQS N<6> 15 33
All memory signals maximum length is 1.005 ps. CLK minimum length is 594 ps (lengths include substrate). = = = =
_ R A A N . A K [— MEM_40. MEM_pAT MEM B DM<1> 15 33 [— MEM_70n MEM_D( MEM_B_DQS_P<7> 15 33
DQ/A/BA/cmd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric. MEM B_DQS N<7>
MEM 700 MEM D 15 33
MEM_d0 MEM_DAT, MEM B_DQ<23..16> 15 33 | — - -
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.3 = ~ -
¢ - ) . D MEM_40 MEM_DAT, MEM_B_DM<2> 15 33 E MCP_MEM_COMP. MCP_MEM_COMP. MCP_MEM_COMP_VDD 16
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112), Section 6.2 = - = — MCD MEM COMP GND
f— MCP_MEM_covp yCP_MEM_covp 16
D MEM_40 MEM_DAT, MEM B DQ<31..24> 15 33 e —EM_
MCP MEM COMP Signal Constraints = wEM_ a0 . MEM B DM<3> 1 33 =
PHYSICAL_RULE_SET LAYER SRVONVROYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ — MEM_40; MEM_pAT MEM B _DQ<39..32> 15 33
MEM_40. MEM_pAT MEM B DM<4> 15 33
nce_y_cone . ¥ 0.175 e 0.175 e —sTANDARD (== = -
[ — MEM_40. MEM_pAT MEM B DQ<47..40> s 33
[— MEM_40 MEM_DAT: MEM B_DM<5> s 33
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = =
MEM_40, MEM_pAT: MEM B DQ<55..48> 15 33
nce_y_cone . 0.2 M : [ - -
>_MEM_( " MEM 40 MEM_DAT: MEM_B_DM<6> 15 33
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.3.4
( —vop) [ MEM_40, MEM_pAT: MEM B_DQ<63..56> 15 33
[ MEM_40. MEM_pAT MEM_B_DM<7> 15 33
SYNC MASTER=MASTER SYNC_DATE=N A
L sy
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PCI-Express

SATA Interface 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_owy_prrF ~90_om_pIFF o_oky_prrr o_omu_pIrF -50_omm_prrr
cix_rc1z_1000 . ~100_onM_piFE ~100_onM_p1FE ~100_onM_p1FE ~100_om_pIFF ~100_om_DIFF
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 . 0.5 M :
nce_pEx_cone . 0.2 mm :

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

PRYSICAL RULE SET|  ravem ALTOW ROUTE | 11wy LINE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
saTA_100 . 100 omy_prFE ~100_om_prFE 100 omy_prFE ~100_omu_prrr ~100_omu_prrr
SPACTNG_RULE_SET LavER LINE-TO-LINE SPACTNG | WETGHT SPACTNG_RULE_SET LavER LINE-TO-LINE SPACTNG | WETGHT
sata . «_prELECTRIC : sata Top, BOTTON —3x_prerECTRIC :
J— . 0.2 e :

NET_TYPE
ELECTRICAL CONSTRAINT SET PHYSICAL SPACING
PCIE GRAPHICS
[ BCIE 90D pcIE PEG_R2D_C_P<15..0>
[ PCIE 90D pcIE PEG R2D_C_N<15..0>
(- pCIE 90D pcIE PEG_D2R
[ pCIE 90D pcIE PEG_D2R
i PCIE 90D pcIE MXM_PCIE R2D_P<15..0>
[ BCIE 90D pcIE MXM_PCIE_R2D_N<15..0>
D pCIE 90D pcIE MXM_PCIE D2R_P<15..0>
[ pCIE 90D pcIE MXM_PCIE D2R _N<15..0>
PCIE I/O
[ pCIE 90D pcIE PCIE MINI_R2D_P
(- pCIE 90D pcIE PCIE MINI_R2D_N
[ PCIE 00D pcIE PCIE MINI R2D C P
[— BCIE 90D pcIE PCIE_MINI_R2D C_N
[ pCIE 90D pcIE PCIE MINI R2D L P
(- PCIE 90D pcIE PCIE MINI R2D L N
[ pCIE 90D pcIE PCIE MINI _D2R P
[ BCIE 90D pcIE PCIE_MINI_D2R_N
[ BCIE 90D pcIE PCIE_FW_R2D_P
[ pCIE 90D pcIE PCIE FW_R2D_N
[ PCIE 00D pcIE PCIE FW_R2D C P
[ pCIE 90D pcIE PCIE_FW_R2D C N
[ BCIE 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
PCIE REF CLOCKS
[ 1X_PCIE_100D 1x_pCTE GPU_CLK100M_PCIE_P
[ 1X_PCIE_100D 1x_pCTE GPU_CLK100M_PCIE_N
[— L pCIE 100D 1x_pCTE PCIE CLK100M MINI P
[ Lk pCIE 100D 1x_pCTE PCIE CLK100M MINI N
[ Lx_pCIE 100D 1x_pCTE PCIE CLK100M MINI_CON P
[ L pCIE 100D 1x_pCTE PCIE_CLK100M_MINI_CON_N
[ L pCIE 100D 1x_pCTE PCIE CLK100M FW_P
[ Lk pCIE 100D 1x_pCTE PCIE CLK100M FW_N
SATA
[ ATA 100D AT ATA_HDD_R2D_C_P
[ ATA 100D AT SATA HDD_R2D_C N
[ ATA 100D AT SATA HDD_R2D P
[ ATA 100D AT SATA HDD_R2D N
[ ATA 100D AT ATA_HDD_D2R_P
[ ATA 100D AT SATA HDD_D2R N
(- ATA 100D AT SATA HDD_D2R C P
[ ATA 100D AT SATA HDD_D2R C N
[ ATA 100D AT ATA_ODD_R2D_C_P
[ ATA 100D AT SATA ODD_R2D_C N
(- ATA 100D AT SATA ODD_R2D P
[ ATA 100D AT SATA ODD_R2D N
[ ATA 100D AT SATA ODD_D2R P
[ ATA 100D AT ATA_ODD_D2R_N
[ ATA 100D AT SATA ODD_D2R C P
[ ATA 100D AT SATA ODD_D2R C N
[ uep_so ATA_TERMP MCP_SATA_TERMP
MISC
[— uep_so MCP_PEX_coup MCP_PEX_CLK_COMP
[ McP_Dy_comp MCP_PEX_coup MCP_IFPAB_RSET
[ uep_so MCP_PEX_coup MCP_IFPAB_VPROBE
= PM_SLP_S3 L
= PM_SLP_S4_L

84 86

84 86

84 86

84 86

17 41
17 41
17 41

17 41

20 45
20 45
s 110
s 110
20 45
20 45
s 110
s 110
20 45
20 45
s 110
s 110
20 45
20 45
s 110

a5 110

18 26

18 26

21 70

SYNC MASTER=MASTER SYNC D‘XTE=N

MCP Constraints 1
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PCI Bus Constraints
PHYSTCAL_RULE_SET LavER ALLOW ROUTE | y1y1uum LING WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP e e
ELECTRICAL_CONSTRAINT_SET PrvSICAL seactnG
PCI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE — —
cux_rcr_sss . s_omn_se -55_on_sE 55_om_se -55_on_sE
— — — — — — — — — — D BCT BCT PCI_REQO_L 19
[ BCT_: pCT PCI_REQl L 19
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ — LK_BCT CLK_PCT PCI_CLK33M MCP R 19
LK_PCT. CLK_PCT PCI_CLK33M MCP
rex . ~STANDARD 2 = S = o
crx_ect . 0.2 mu B
[ Lec_ Lec LPC AD<3..0> 19 49 51
. D LEC. LEC LPC_AD R<3..0> 19 D
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.8. -
. D LRC_! LEC LPC_FRAME_T, 19 49 51
i Lec Lec LPC FRAME R L
LPC Bus Constraints [ — . 1
PHYSICAL_RULE_SET LAYER SRVONVROYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ Lec_: LeC LPC_RESET L 919
LK_LP CLK_LPC LPC_CLK33M SMC R
Lec_sss . -55_onm_sE -55_onm_sE -55_onm_sE —55_om_sE —sTANDARD —sTANDARD = . = o
- - — LK_LPC_: CLK_LpC LPC_CLK33M_SMC 949
CLK_LPC_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ —t LK_LBC CLK_LPC LPC_CLK33M LPCPLUS 9 51
D LK_LPS CLK_LPC PM_CLK32K_SUSCLK_R 9 21
D LK_LPS CLK_LPC PM_CLK32K_SUSCLK 9 a9
SPACTNG_RULE_SET LaYER LINE-TO-LINE SPACING | WETGHT —LBc =
[ MCP_USR_RATA: MCP_USB_RBIA D 20
LPC * 0.15 MM ? [— usB_o0n use USB_EXTA P 20 46
[— usB_o0n usp USB_EXTA N 20 46
crx_rec . 0.2 mu B =
D LSB_90D LSBE USB_PORTO_P a6
D USB 90D LSBE USB_PORTO_N 46 r—
D USB 90D uSE USB_EXTB_P 20 46
D USB 90D uSE USB_EXTB_N 20 46
D USB 90D uSE USB_PORT1_P a6
D USB 90D LSBE USB_PORT1_N 46
D USB_90D uSE USB_EXTC_P 20 46
D LSB_90D LSBE USB_EXTC N 20 46
D USB 90D uSE USB_PORT2_P a6
D LSB_90D LSBE USB_PORT2_ N a6
D USB_90D uSE USB_EXTD_P 20 46
[SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.9.1. D USB_90D LSBE USB_EXTD N 20 46
- _ USB_D_MUXED
= usA_eon ush bl 16
JUSB 2.0 Interface Constraints = use_eon use USB_D_MUXED N o
LSB_90D uSE USB_PORT3_P C
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | yInpyum LINE WIDTH | MININUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = = ©
= D LSB_90D LSBE USB_PORT3 N a6
MCP_USB_RBIAS * =STANDARD 0.2 MM 0.2 MM =STANDARD =STANDARD =STANDARD [— usB_o0n use USB_CAMERA P 20 47
usB_o0n usp USB_CAMERA N 20 47
uss_son . -90_om_prEF -90_om_prEF -90_om_prEF ~90_omm_p1rE ~90_omm_p1rE = ~
— — — — — — — — — — — D USB_90D uSE USB_CAMERA_L_P 47 110
D USB_90D uSE USB_CAMERA_L _N 47 110
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— uss_eon use USB BT P 20 47
USB_90D LSBE USB_BT N 20 47
uss . —2x_prTELECTRIC B uss 0P, BoTTOM —ax_pTELECTRIC B = ~
= ! = UsB_o0n usp USB_BT L P 47 110
. [ usa_9on usn USB_BT_L_N 47 110
[SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.10.1. =
— [ usE_aon usa USB_IR P 20 47
s USB_90D LSBE USB_IR N
SMBus Interface Constraints = = 20 47
D USB 90D uSE USB_IR L P 47 110
PHYSTCAL_RULE_SET LavER ALLOW ROUTE | yINIMuM LINE WIDTH | MININUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = use_aon use USB_IR L N 7 110 -
USE_90D uSE USB_SDCARD_P
suB_s5s . -55_omm_sE -55_omm_sE -55_onm_sE —55_om_sE —sTANDARD —sTANDARD = = 0
[ usE_aon usa USB_SDCARD_N 20 47
[— usB_o0n usp USB_SDCARD L P 47 110
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = uss_eon usa USB_SDCARD_L_N 47 110
sup . —2x_prTELECTRIC B
[SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.11.1.
HD Audio Interface Constraints
[ MCP_50; pT SPI_CLK R 21 51 61
PHYSICAL_RULE_SET LAYER SRVONVROYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [— MCP_50. pT SPI_CLK 6
MCP_50; 134 SPI_MOSI R 21 51 61
HDA_555 . -55_onm_sE -55_on_sE -55_om_sE -55_onm_sE —sTANDARD —sTANDARD = =
— - - - - - - - - [— MCP_50; 134 PI_MOST 61 B
o MCP_50. pT SPI_MISO 21 51 61
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— MCP_50 pT SPI MISO R 61
0: SPI _CSO R L
HpA . —2x_prTELECTRIC B = HeR =T o
| = Mep_so pr PI_CSO L 51
MCP_HDA_COMP * 0.2 MM ? [— HDA_: D, HDA BIT CLK 21 62
D MCP_HDA_COMP MCP_HDA_ PULLDN_COMP 21
[SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.12.1. D HDA_! HD HDA BIT CLK R 21
HD; HD; HDA RST L
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.13. = = 6
- D HDA_: HD; HDA_RST _R_IL 21
: HDA_SDOUT
SPI Interface Constraints = - o e
[— HDA_: HD; HDA SDOUT_R 21
PHYSICAL_RULE_SET LAYER SRVONVROYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP — spa_: s HDA SYNC 21 62
HDJ HD; HDA_SYNC_R
sp1_sss . -55_onm_sE -55_on_sE -55_on_sE —55_om_sE —sTANDARD —sTANDARD = = & ——
— — D HDA_! HD HDA_SDINO 21 62
[— HDA_: HD AUD_SDI R 62
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— D, AUD_SPDIF_IN s 66
AUD_SPDIF_OUT
ser . 0.2 mu f [— u e s
D HD; AUD_SPDIF_CHIP 62
[SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.14.
D LK_MCP_XTAL TAL MCP_CLK25M XTALOUT 21 28
[ LK_MCP_XTAL AL MCP_CLK25M_XTALIN 21 28
[ — LK_MCP_XTAL AL RTC_CLK32K_XTALOUT 21 28
[— LK_MCP_XTAL TAL RTC_CLK32K XTALIN 21 28
XTAL Constraints SYNC MASTER=MASTER SYNC_DATE=N A
P —
eavsToAL RULE_oET| | taver | ALEOW ROUTE | iuruow LINE WIDIH | NINIMOM NECK WIDER | NAKIMOM NECK LENGT | DIFFEATR PRINARY GAR | DIFFEAIR NECK GAF MCP Constraints 2
Crx_vce_xTaL . —100_omy_prEr —100_omy_prEr —100_omy_prEr ~100_omm_prrF ~100_omm_prrF 051-7845 | D
Apple Inc.
SPACING RULE_SET LaYER LINE-TO-LINE SPACING | WEIGHT ® A.0.0
NOTICE OF PROPRIETARY PROPERTY:
xrar . X_DIELECTRIC B
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MCP RGMII (Ethernet) Constraints

RTL8211CLGR (ETHERNET PHY) CONSTRAINTS

PRYSICAL RULE SET|  ravem ALLOW ROUTE | 11wy LTNE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
sep_mrz_con . —sTANDARD 0.2 e 0.2 e J——
ENeT MIT 555 . —55_omi_se -55_omn_se -55_omn_se -55_omn_sz
SPACTNG_RULE_SET LavER LINE-TO-LINE SPACTNG | WETGHT
sep_suro_crx . -3:1_seacie :
J—— . 0.3 e :
SOURCE: MCP73 Interface DG (DG-02974-001_v01l), Sections 2.7.2 & 2.7.4

SOURCE: MCP73 Interface DG (DG-02974-001_v01l), Section 2.7.4

PRYSICAL RULE SET|  1avER ALEOW ROUTE | 11wy LINE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
ExET_1MDT_1000 . -100_oms_oxre 100 om_prEE ~100_om_prEE ~100_omy_prEE ~100_omu_prrr ~100_omu_prrr
SPACTNG_RULE_SET LavER LINE-TO-LINE SPACTNG | WETGHT
J—— . 0.6 e :

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL

SPACING

MCP_MIT_COMP

MCP_MII_COMP_VDD

MCP_MIT_COMP

MCP_MII COMP_GND

MCP_CLK25M_BUFO_R

000000000000000000 00 00

ENET _MIT_ MCP_RUFQ_CLK

ENET_MTT_: MCP_BUFQ_CIK RTL8211 CLK25M_ CKXTAL1

ENET _MIT_ ENET MIT ENET_MDIO

ENET _MIT ENET MIT ENET_MDC

ENET _MIT ENET MIT ENET CLK125M RXCLK

ENET _MIT_ ENET MIT ENET_CLK125M_RXCLK_R

ENET _MIT ENET MIT ENET RXD<0>

ENET _MIT ENET MIT ENET_RXD_R<0>

ENET _MIT ENET MIT ENET RXD<3..1>

ENET _MIT ENET MIT ENET_RXD_R<3..1>

ENET _MIT_ ENET MIT ENET_RX CTRL

ENET _MIT ENET MIT ENET RXCTL R

ENET _MIT ENET MIT ENET CLK125M TXCLK

ENET _MIT ENET MIT ENET_TXD<0>

ENET _MIT ENET MIT ENET_TXD<3..1>

ENET _MIT ENET MIT ENET_TX CTRL

ENET MDT_100D ENET DT ENET_MDI_P<3.

ENET MDT_100D ENET DT ENET MDI_N<3.

ENET MDT_100D ENET DT ENET_MDI_T_P<3..0>
ENET MDI T N<3..0>

ENET MDT_100D

ENET_MDT

e ——————
SYNC MASTER=MASTER

SYNC DATE=N
—

Ethernet Constraints
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FireWire Interface Constraints FireWire Net Properties
ALLOW_ROUTE e TeeE
PHYSTCAT_RULE_SET LaveR ALLOW ROUTE | \INTMUM LTNE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
: ELECTRICAL, CONSTRAINT SET pavsTCAL seactio
Fu_1100 . —110_om_prrr —110_omm_prrr —110_om_prrr ~110_omm_prrF ~110_omm_prrF
. )_OHM_I )_OHM_I )_OHM _I )_OHM _| _OHM_] _OHM_ (- Fy_110D0 Fu_Tp FW_PORTO_TPA P a2 a3
=t F9_110n F_Te FW_PORTO_TPA N 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ FH_110D Fu_TE. FW_PORTO_TPB_P 42 43
FW 110D Fd_TR FW_PORTO_TPB N a2 43
Fu_te . =3:1_seacTiG : = — -

PORT 1 & 2 NOT USED

[ Fu_110n Fu_e FW_PO_TPA L P

[ Fu_110n Fu_e FW_PO_TPA L N a2
[ Fu_110n Fu_e FW_PO_TPB L P a2
[ Fu_110n Fu_e FW_PO_TPB_L_N .

SYNC MASTER=MASTER SYI?C DéTE=N
iy e

FireWire Constraints

Apple Inc. 051-7845 | D

e A.0.0
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SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.10.1.

SMBus Interface Constraints

SMC SMBus Net Properties

PRYSICAL RULE SET|  ravER ALLOW ROUTE | 11wy LTNE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
su_sss . -55_omn_sz -55_omn_sz -55_omn_se -s5_omn_sz
SPACTNG_RULE_SET LavER LINE-TO-LINE SPACTNG | WETGHT
sup . 2« prerECTRIC :

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL

SPACING

MR

SMBUS

MR

SMBUS

MR

MR

SMBUS

MR

SMBUS

MR

SMBUS

MR

SMBUS

MR

MR

SMBUS

MR

SMBUS

MR

SMBUS

MR

MR

SMBUS

MR

SMBUS

00000000000000

SYNC MASTER=MASTER SYNC qéTE=N

SMC Constraints
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Digital Video Signal Constraints

PrysICAL RULE SET|  ravem ALLOW ROUTE | ryruuw LINE WIDTH | MINTMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
oe_1000 . -100_oms_oxre ~100_omy_prEE 0.08 e ~100_om_prEE ~100_omu_prrr ~100_omu_prrr
tvps_100p . -100_oms_oxre ~100_omy_prFE ~100_om_prEE ~100_omy_prEE ~100_omu_prrr ~100_omu_prrr
sep_pv_cone . . 0.5 e 0.5 e JE— —sTANDARD —sTANDARD

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

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

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

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

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Sections 2.5.3 & 2.5.4.

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL sPACING

ASSINGED IN CONT. MGR.
ne_100n DISPIAYRORT MXM_DP_A_ML_P<3..0>
pe_100n DISPLAYPORT DP_IG ML P<3..0>
ne_100n DISPLAYPORT MXM _DP_A ML N<3..0>
pe_100n DISPLAYPORT DP_IG ML N<3..0>
pe_100n DISPLAYPORT DP_ML_P<3..0>
ne_100n DISPLAYPORT DP_ML_N<3..0>
pe_100n DISPLAYPORT DP_MI_CONN_P<3..0>
ne_100n DISPLAYPORT DP_MI._CONN N<3..0>
pe_100n DISPLAYPORT DP_IG AUX CH P
ne_100n DISPLAYPORT DP_IG AUX CH N
ne_100n DISPLAYPORT DP_AUXCH_SW_P
pe_100n DISPLAYPORT DP_AUXCH SW N
ne_100n DISPIAVRORT DP_AUX_CH_C_P
pe_100n DISPLAYPORT DP_AUX CH C N
ne_100n DISPLAYPORT MXM _DP_A AUX P
ne_100n DISPLAYPORT MXM _DP_A AUX N

Lvns_1oon Lun LVDS_IG A CLK P
Lvns_1oon Lun LVDS_IG A CLK N

Lvns_1oon Lun LVDS_IG A DATA P<3..0>
Lvns_1oon Lun LVDS_IG_A_DATA_N<3..0>
Lvns_1oon Lun LVDS_IG B CLK P

Lvns_1oon Lun LVDS_IG B CLK N

Lvns_1oon Lun LVDS_IG B DATA P<3..0>
Lvns_1oon Lun LVDS_IG_B_DATA_N<3..0>
Lvns_1oon Lun LVDS_A DATA P<3..0>
Lvns_1oon Lun LVDS_A_DATA_N<3..0>
Lvns_1oon Lun LVDS_B DATA P<3..0>
Lvns_1oon Lun LVDS_B DATA N<3..0>
Lvns_1oon Lun LCD_CONN_A DATA P<3..0>
Lvns_1oon Lun LCD_CONN_A_DATA_N<3..0>
Lvns_1oon Lun LCD_CONN_B_DATA_P<3..0>
Lvns_1oon Lun LCD_CONN_B_DATA N<3..0>

Lyns_100n

LVDS_A CLK

Lyns_100n

Lyns_100n

LVDS B _CLK

P
LVDS_A CLK N
P

N

Lyns_l0on Lun, LVDS_B_CLK.
Lyns_l0on Lun, LCD_CONN_A CLK_P
Lyns_loon Lun, LCD_CONN A CLK N
Lyns 1o Lun, LCD_CONN B CLK P
Lyns_l0on Lun, LCD_CONN B CLK N
McP_ny_comp MCP_HDMI RSET
MCP_HDMI_VPROBE

00 00000000 00000000 00000000 00000000 00000000

MCP_DV_cOMP

93 94

93 94

84 93

84 93

18 89

18 89

18 89

18 89

18 89

18 89

18 89

18 89

89 90

89 90

89 90

89 90

89 90

89 90

89 90

89 90

18 26

18 26

SYNC MASTER=MASTER SYNC D‘XTE=N
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SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
aNp . =STANDARD 2
PPDDR_MEM . =STANDARD 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
GND_p2my . 0.20 MM 1000
PUR_P2MM . 0.20 MM 1000

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

MEM_CLK Gnp * GND_p2MM
MEM_CMD Gnp - GND_p2MM
MEM_CTRL anp * GND_p2MM
MEM_DATA Gnp - GND_p2MM
MEM_DOS GND * GND_p2MM
MEM_CLK PPDDR_MEM * PWR_P2MM
MEM_CMD PPDDR_MEM * PWR_P2MM
MEM_CTRL PPDDR_MEM * PWR_P2MM
MEM_DATA PPDDR_MEM * PWR_P2MM
MEM_DOS PPDDR_MEM * PWR_P2MM

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET = = = - — — —
CLK_FSB GND B GND_P2MM
CLK_PCIE GND B GND_P2MM = -
cPu_comp GND B GND_P2MM
PCIE GND B GND_p2MM = -
CPU_GTLREF GND B GND_p2MM
SATA GND B GND_p2MM
CPU_VCCSENSE GND B GND_p2MM
usB GND B GND_p2MM
FSB_DSTB GND B GND_P2MM

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

CLK_PCIE

PWR

PWR_P2MM

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

THERMAL * * 4:1_SPACING
SWITCHNODE * * SWITCHNODE
THERMAL PWR * PWR_P2MM
THERMAL GND * GND_P2MM
AUDIO * * AUDIO

NET_PHYSICAL_TYPE

AREA_TYPE | PHYSICAL_RULE_SET

THERM_DIFF

* 1:1_DIFFPAIR

SNS_DIFF

* 1:1_DIFFPAIR

K50/K51 SPECIFIC NET PROPERTIES

PRYSICAL RULE SET|  ravER ALLOW ROUTE | 1wy LTNE WIDTH | MINTMUM NECK WIDTH | MAKTMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP

wen_a0s o 0.1 e 600 HIL

ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE
wEm_405_voD o 0.1 e 600 uIL

OVERRTDE ovERRIDE ovERRIDE ovERRIDE oVERRIDE oVERRIDE ovERRIDE ovERRIDE

wen_700 o 0.1 e 600 HIL

ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE

ecre 900 500 HIL

oVERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE oVERRIDE ovERRIDE ovERRIDE

usa_sop 500 HIL

ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE oVERRIDE ovERRIDE ovERRIDE
sp_pv_cone o 0.1 e 500 HIL

OVERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE oVERRIDE ovERRIDE ovERRIDE
[Rp— Top 0.1 e 500 HIL

oVERRIDE ovERRIDE ovERRIDE ovERRIDE oVERRIDE oVERRIDE ovERRIDE ovERRIDE
sep_mrz_cow o 0.1 e 500 HIL

OVERRTDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE oVERRIDE ovERRIDE ovERRIDE
[ — Top 0.1 e 500 HIL

oVERRIDE ovERRIDE ovERRIDE ovERRIDE oVERRIDE oVERRIDE ovERRIDE ovERRIDE
sp_pv_cone . 0.25 e 250 uIL

OVERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE

cru_27pas sorron 0.23 e 100 w1z

OVERRIDE ovERRIDE ovERRIDE ovERRIDE ovERRIDE oVERRIDE ovERRIDE ovERRIDE

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSTCAL seaCTNG

[ — PEODR_MEM =PP1V5_S3_MEM A 5 30 31
[— PEODR_MEM =PP1V5 S3 MEM B 6 30 32
[ - WITCHNODE VR _CPU SW1 72

[ — WITCHNODE VR _CPU_SW2 72
[— WITCHNODE VR _CPU_SW3 72

[ — MITCHNODE 1V8_SW 80
[ w1TCENODE 1V1S5_sw 2

[ — WITCHNODE PVTTSO PHASE 76

[ — MITCHNODE 3V3S5_SW 76
= WITCHNODE 5VS3_SW 73

[ — WITCHNODE MCPCORESO_PHASE 74
— THERM_DIFF THERMAL SNS T DP1 DN6 e
[ THERM_DIFF THERMAL SNS T DN1 DP6 55
[— THERM DIPE THERMAL SNS_T_DP2_DN3 ss
[ THERM_DIFF THERMAL SNS T DN2 DP3 55
— THERM_DIFF THERMAL CPU_THERMD P 1 ss
— THERM_DIFF THERMAL CPU_THERMD N 1 ss
[— THERM DIPE THERMAL SNS_T_DP4_DN5 ss
[ THERM DIPE THERMAL SNS_T_DN4_DP5 ss
[ THERM_DIFF THERMAL MCP_THMDIODE P 21 55
— THERM_DIFF THERMAL MCP_THMDIODE N 21 55
[ - THERM_DIFF THERMAL MXM_PWRSRC SENSOR P 52
(- THERM_DIFF THERMAL MXM_PWRSRC SENSOR N 52
[— THERM_DIFF THERMAL SENSE_1V5_S0 P "
[ THERM DIPE THERMAL SENSE_1V5_SQ_N s
[ THERM DIPE THERMAL SNS_LCD_P 55 110
[ THERM_DIFF THERMAL SNS_LCD N 55 110
[ THERM_DIFF THERMAL SNS_ODD_P 55 110
[ THERM_DIFF THERMAL SNS_ODD_N 55 110
[ THERM DIPE THERMAL SNS_CPU_H_P ss
[ THERM_DIFF THERMAL SNS CPU H N e
— THERM_DIFF THERMAL SNS_MCP P 55
[ THERM_DIFF THERMAL SNS _MCP N e
[t THERM_DIFF THERMAL SNS_AMB P 55 110
— THERM_DIFF THERMAL SNS_AMB N 55 110
— THERM_DIFF THERMAL SNS_MxXM P s
[ THERM DIPE THERMAL SNS_MXM_N ss
[— NS _DIFF THERMAL VR CPU ISNS1 P 72
[ NS _DIFF THERMAL VR CPU ISNS1 N 72
[— NS DIER THERMAL VR_CPU_ISNS1 R P 7
[ NS DIFF THERMAL VR CPU ISNS1 R N n
— NS _DIFF THERMAL VR _CPU ISNS2 P 72
[ NS DIEF THERMAL VR CPU ISNS2 N 72
[— NS DIER THERMAL VR_CPU_ISNS2 R P 7
[ NS DIFF THERMAL VR CPU ISNS2 R N n
— NS _DIFF THERMAL VR CPU ISNS3 P 72
— NS DIEF THERMAL VR CPU ISNS3 N 72
[— NS DIER THERMAL VR_CPU_ISNS3 R P 7
[ NS DIFF THERMAL VR CPU ISNS3 R N 7
D> THERMAL MC_CPU_ISENSE 49 53
= THERMAL VR_CPU_IOUT 53 71

THERMAL

VR_ISNS_CPU P

THERMAL

VR_ISNS CPU N

[ THERMAL SNS_PS_CPU_ISN
[ THERMAL SMC_CPU_VSENSE
D> THERMAL CPU_VCC_SENSE

[ THERMAL SMC_GPU_VSENSE

= THERMAL SMC_GPU_ISENSE

=/ THERMAL SMC_1V5_S0_ISENSE
THERMAL SMC_1V5_S0_ISENSE R

THERMAL

SMC_1V5_S0_VSENSE

THERMAL

MC_MCP_CORE_ISENSE

THERMAL

MC_MCP_CORE_VSENSE

THERMAL

MCPCORESO_IMON

THERMAL

CPU_PECI L

THERMAL

SMB_PECI L

THERMAL

CPU_PECI_MCP

THERMAL

HDD_OOB_TEMP_FILT

THERMAL

HDD_OQOB_TEMP

THERMAL

HDD_OOB_TEMP_R

THERMAL

SMC_HDD_OOB_TEMP
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K22/K23 SPECIFIC CONSTRAINTS

SYNC DATE=N

Apple Inc. 051-7845 | D
S A.0.0

NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
THE POSESSOR AGREES TO THE FOLLOWING:

T TO MAINTATN THIS DOCUMENT TN CONFIDENCE 108 OF 110
IT NOT TO REPRODUCE OR COPY IT
ITT NOT TO REVEAL QR PUBLISH IT TN WHOLE OR BART

1 auL ricars SEWRRENT DESIGN SHEET> OF <TO1

AL

2 1

| DESIGN_SHEETS>




8

7

6

K50/K51 BOARD-SPECIFIC SPACING & PHYSICAL

CONSTRAINTS

BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS TMIT op M) | VERSION
TOP, ISL2,ISL3, ISL4, ISLS, ISL6, ISL7, BOTTOM NO_TYPE,BGA_P1MM M 15.5.1

PHYSICAL

CONSTRAINTS

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAYER?

J— . v =50_onm_se =50_onm_se 100 o e o e
stanpARD . v JE— JE— 12.7 me JE— JE—
PHYSICAL_RULE_SET LaveR ALLOW ROUTE | 1yruyy LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
2794_onu_se r0p, BoTTOM v 0.300 1 0.085 1y —sTANDARD
2794_onu_se . v 0.275 0.085 1y —sTANDARD

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

40_OHM_SE

TOP, BOTTOM

v

0.165 MM

0.085 MM

=STANDARD

40_OHM_SE

0.15 MM

0.085 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

42_OHM_SE

TOP, BOTTOM

v

0.151 MM

0.085 MM

42_OHM_SE

0.136 MM

0.085 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

50_OHM_SE

TOP, BOTTOM

0.1 MM

0.085 MM

15 MM

50_OHM_SE

0.1 MM

0.085 MM

=STANDARD

ALLOW ROUTE

PHYSICAL_RULE_SET LAYER i MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
55_OHM_SE TOP, BOTTOM ¥ 0.085 MM 0.085 MM =STANDARD
55_OHM_SE * ¥ 0.076 MM 0.075 MM =STANDARD

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAYER?
70_OHM_DIFF * N =STANDARD
70_OHM_DIFF 1SL3,1SL6 ¥ 0.155 MM 0.085 MM 0.135 MM 0.1 MM
70_OHM_DIFF TOP, BOTTOM ¥ 0.165 MM 0.085 MM =STANDARD 0.130 MM 0.1 MM

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

PHYSICAL_RULE_SET ALLOW ROU
90_oHM_DIFF . N —STANDARD
90_oHM_DIFF 1513, 1816 ¥ 0.099 M 0.085 Mu 12 Mu 0.200 MM 0.1 mu
90_oHM_DIFF TOP, BOTTOM ¥ 0.110 mu 0.085 Mu =STANDARD 0.200 MM 0.1 mu

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAYER?
100_OHM_DIFF * N =STANDARD
100_OHM_DIFF 1513, 1516 ¥ 0.081 MM 0.085 MM =STANDARD 0.25 MM 0.1 MM
100_OHM_DIFF TOP, BOTTOM ¥ 0.091 MM 0.085 MM =STANDARD 0.25 MM 0.1 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

TOP, BOTTOM

0.075 MM

0.085 MM

0.320 MM

0.15 MM

ALLOW ROUTE

PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
1:1_DIFFPAIR * ¥ =STANDARD 0.1 MM 0.085 MM
POWER_WIDTH * ¥ 0.600 MM 0.200 MM 3.0 M

NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET

POWER

*

POWER_WIDTH

VR_CTL_PHY

POWER_WIDTH

CONSTRAINTS ARE BASED ON MCP79 DESIGN GUIDE DG-03328-001_VO06
PCI,LPC,SMB,HDA,SPI,RGMII,SMBUS ARE ROUTED AS 55 OHM SE SIGNALS

SPACING RULE SET

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
DEFAULT B 0.1 mn B 2X_DIELECTRIC . 0.150 M 2
STANDARD B —pEFAULT B 2X_DIELECTRIC ToP, BOTTOM 0.160 M 2

3X_DIELECTRIC . 0.220 M 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT 3X_DIELECTRIC ToP, BOTTOM 0.240 M 2
1.5:1_SPACING B 0.15 M H 4X_DIELECTRIC . 0.300 M 2
2:1_SPACING . 0.2 mu H 4X_DIELECTRIC ToP, BOTTOM 0.320 M 2
2.5:1_SPACING B 0.25 MM H 5X_DIELECTRIC . 0.380 M 2
3:1_sPACING . 0.3 mu H 5X_DIELECTRIC ToP, BOTTOM 0.400 M 2
4:1_SPACING B 0.4 mn H
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
CLK_SPACING_0.5MM . 0.5 mu H
CLK_SPACING_0.6MM . 0.6 mn H
GNp_p2my B 0.2 mn 1000
PWR_p2MM B 0.2 mu 1000
SWITCHNODE . 0.6 mu 1000
CONSTRAINTS FOR BGA AREA
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WEIGHT
BGA_p1MM B —pEFAULT B
BGA_p2i B 0.2 mn B
BGA_P3MM . 0.3 mu 2
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
. . BGA_p1mM BGA_P1MM
MEM_CLK B BGA_P1mM BGA_p2iM
cLK_FsB . BGA_P1mM BGA_p2iM
cLK_pcIE B BGA_P1mM BGA_p1mM
FSB_DSTB FSB_DSTB BGA_P1mM BGA_P1MM
cLx_Lec . BGA_p1mM BGA_P1M
cLx_pcx . BGA_p1mM BGA_P1MM
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
MCP_FSB_coMP . BGA_p1mM BGA_p2iM
MCP_MEM_coMP B BGA_p1mM BGA_p2iM
MCP_PEX_coMP B BGA_P1M BGA_p2iM

SYNC MASTER=MASTER
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FUNCTIONAL TESTPOINTS FOR MAC-1 & ICT

J4700 USB CAMERA

7 [IW)—USB CAMERA L P FUNC_TEST=TRUE 108
7 [E—USB_CAMERA L N FUNC_TEST=TRUE 108
1 PP5V_S3_REG Testpoint near J4700
2 Ground Testpoints near J4700

J4750 USB CARD READER

47 [(IN)—USB_SDCARD_L_P FUNC_ 108

47 CIF>—USB_SDCARD L N FuNC_ 108
1 PP3V3_S3 Testpoint near J4750
2 Ground Testpoints near J4750

J4720 USB BLUETOOTH

o D—USB BT L P EUNC_-

7 (—USB_BT_L N FUNC_
1 PP3V3_S3 Testpoint near J4720
2 Ground Testpoints near J4720

J4780 IR BOARD

o (M—USB IR L P FUNC_-

v M—USB IR L N FUNC_
1 PP5V_S3_REG Testpoint near J4780
2 Ground Testpoints near J4780

J4520 SATA ODD (HIGH SPEED)

45 [IN)—SATA_ODD_R2D_P FUNC_-
45 [Ty—SATA_ODD_R2D_N EUNC_-
45 CTW)—SATA ODD D2R C N EUNC_-
45 CIW)—SATA ODD D2R C P FUNC_-
45 (Ty—SMC_ODD_DETECT EUNC_-

1 PP5V_S0 Testpoint near J4520
5 Ground Testpoints near J4520

J4510 SATA HDD (HIGH SPEED)

s [Ty—SATA_HDD_R2D_P FUNC_-
+s (TD—SATA_HDD R2D N FUNC_-
+s [TM)—SATA HDD D2R C N EUNC_-
. SATA HDD D2R C_P FUNC_-

3 Ground Testpoints near J4510

J5520 ANALOG LCD TEMP SENSOR

55 CINy—SNS_LCD P EuNC_:
55 CIT)—SNS_LCD N FuNC_:

J5521 AMBIENT TEMP SENSOR

ss AMB_P EUNC_-
55 CIID)—SNS_AMB N FUNC_-

J5551 ODD TEMP SENSOR

55 (ID—SNS_ODD P FuNC_:
55 (TSNS ODD N FuNC_:

J5600 ODD FAN

se FAN 0 _PWR L FUNC_-
se FAN_TACHO_L FuNC_
ss (I)—BR12V_SO_FANO L FUNC_-
s6 FAN, D FUNC_-

J5700 CPU FAN

57 (I—EAN_2_PWR L EUNC_-
5 FAN_TACH2 L EUNC_-
57 CIM)—BB12V SO FAN2 L EUNC_-
57 (Imy—EAN_2_GND FUNC_-

J5601 HD FAN

s6 FAN_1_PWR_L _mRST
se FAN_TACHI L EUNC_-
ss (I)—EBBL2V_SO FANL L FUNC_-
ss (Imy—EAN_1 _GND EUNC_-

J6601 AUDIO MICROPHONE

s I AUD_MIC_IN1 N _CONN EUNC_TEST=TRUE

66 D_AUDIO_MICI =

66 (T)—AUD_MIC IN1 P CONN _ mmc mesrermus

1 Ground Testpoint near J6601

J6602 AUDIO RIGHT SPEAKER

[T —AUD_SPKR_OUTLO2R P runc_:
[T —AUD_SPKR OUTLO2R N runc -
[T AUD_SPKR OUTLOIR P runc -
I —2UD_SPKR OUTL Ol1R N punc

J6603 AUDIO LEFT SPEAKER

I —2UD_SPKR OUTLO2L P eunc :
[T —2UD_SPKR OUTLO2L N eunc :
[T —AUD_SEKR OUTLOLL P einc -
[OD—2UD_SPKR_OUTLOIL N sunc -

78 6 - -
MIN ALLOWED_TPS=.
736 - -
MIN ALLOWED_TPS=.

—
SYNC MASTER=MASTER SYNC DéTE=N
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