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1. ALL RESISTANCE VALUES ARE IN OHMS,

0.1 WATT +/- 5%.

2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.
3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.

Schematic / PCB #'s

(.csa)

3/18/10

(.csa)

EM,MLB LDO, K6

PVT,

pate

REV ECN

DESCRIPTION OF REVISION

CK
APPD

DATE

pate

Page Contents Sync Page Contents Sync
T 572072008 5% 5772072008
1 Table of Contents x17_mze 46 Fan x24_MLe
z - 5871572009 57 58/15/2009
2 System Block Diagram K69_mzp 47 WELLSPRING 1 27 mp
3 - 5671572009 E] 56703/2009
3 Power Block Diagram K69_MLB 48 WELLSPRING 2 127_wLe
7 X - 57/207/2008 E] X 5772072008
4 BOM Configuration K24_MLB 49 Sudden Motion Sensor (SMS) T27_MLB
5 . - 5772072008 G 1072172009
5 Revision History k2418 50 SPI ROM 127 18
7 5772072008 ez 56/31/2009
6 FUNC TEST K24 1B 51 AUDIO: CODEC/REGULATOR Aupzo
g - 5772272008 & 5771772008
7 Power Aliases K24 B 52 AUDIO: LINE INPUT FILTER aupTo
g 57/20/2008 &5 5771772008
8 SIGNAL ALIAS K24 B 53 AUDIO: HEADPHONE FILTER aupTo
o 08/27/2008 %6 5771772008
9 CPU FSB 27 s 54 AUDIO: SPEAKER AMP aupTo
T 57/20/2008 & 08/25/2008
10 CPU Power & Ground 127 18 55 AUDIO: JACK AUDTO
Z ) 1172372008 e 06/27/2008
11 CPU Decoupling r27_wLs 56 AUDIO: JACK TRANSLATORS AupTo
e . 57/28/2008 e 57/20/2008
12 eXtended Debug Port (mini-XDP) T27_MLB 57 DC-In & Battery Connectors K24_MLB
T 1170572008 70 57/297/2008
13 MCP CPU Interface T27_MLB 58 PBus Supply & Battery Charger T27_MLB
s 3670672008 7z 57/20/2008
14 MCP Memory Interface 27_MLB 59 5V/3.3V_SUPPLY K24_MLB
T6 1170572009 73 56706/2009
15 MCP PCIe Interfaces 27 18 60 1.5V/1.35V LVDDR3 Supply 27 18
5 N 1170572009 7 5772072008
16 MCP Graphics 727_MLB 61 IMVP6 CPU VCore Regulator K24_MLB
T8 1172372009 75 5671872009
17 MCP SATA, USB & Ethernet 727 _MLB 62 MCP VCore Regulator 727_MLB
s 1172372008 76 5772072008
18 MCP HDA, LPC & MISC 27 wre 63 CPU VTT(1.05V) SUPPLY K24 M8
g 56706/2009 77 5573072009
19 MCP Power & Ground 127 uis 64 Misc Power Supplies 127 uis
= - - 1172372009 78 172472008
20 MCP89 Memory Rail Gating T27_MLB 65 Power Sequencing T27_MLB
) - - 1172372009 75 56/27/2008
21 MCP89 GFX Core Rail Gating T27_mLB 66 Power FETs T27_mLB
= - 56/15/2009 5 5772072008
22 MCP Standard Decoupling 127_wLe 67 LVDS CONNECTOR K24_MLB
% - 56706/2009 53 56/12/2009
23 MCP Graphics Support r27_mp 68 DISPLAYPORT SUPPORT K69_mzp
e - 57/287/2008 e 5772072008
24 SB Misc T27_MLB 69 DisplayPort Connector K24_MLB
g 57/287/2008 B 56/27/2008
25 DDR3 SO-DIMM Connector A 727_MLB 70 LCD Backlight Driver K69_MLB
R 57/287/2008 5% 5772872008
26 DDR3 SO-DIMM Connector B T27_MLB 71 LCD Backlight Support T27_MLB
Ed 5671572009 o0 56703/2009
27 DDR3 BYTE/BIT SWAPS-K6 K18 M8 72 CPU/FSB Constraints 27 wre
e 5572572008 To1 56703/2009
28 FSB/DDR3 Vref Margining T27_MLB 73 Memory Constraints T27_MLB
D 57/287/2008 1o 56703/2009
29 RIGHT CLUTCH CONNECTOR 127_wLe 74 MCP Constraints 1 127_wLe
ES . 573072008 103 N 08/27/2008
30 SecureDigital Card Reader 127 18 75 MCP Constraints 2 127 18
Eg 08/20/2008 Toa 1172372008
31 Ethernet PHY (Caesar II/IV) 27 mp 76 Ethernet Constraints 27 mp
m 57/28/2008 1o 57/20/2008
32 Ethernet Connector 127 18 77 FireWire Constraints 127 18
a N - 57/20/2008 Toe - 57/28/2008
33 FireWire LLC/PHY (FW643E) T27_MLB 78 SMC Constraints T27_MLB
= - - 12/15/2008 Tos . - 35/08/2008
34 FireWire Port & PHY Power 127 18 79 K6/K69 Specific Constraints 127 18
= N N 57/28/2008 o5 . 670672008
35 FireWire Connector 127 18 80 K6/K69 PCB Rule Definitions 127 18
5 670672008
36 SATA Connectors 127_wLe
[ 56/27/2009
37 External USB Connectors 127_wLe
W 56/27/2009
38 Internal USB Support 27 mp
= 55702/2008
39 sMC 127 wen
50 09/02/2009
40 SMC Support 27 mp
51 56/27/2009
41 LPC+SPI Debug Connector 27 s
E] 56/21/2008
42 K6 SMBUS CONNECTIONS 127_wLe
53 5672772009
43 Voltage Sensing r27_mp
5 5573072009
44 Current Sensing T27_MLB
55 5672772009
45 Thermal Sensors 127_MLB
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U1000
J1300
INTEL CPU
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G 12
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PG 9
FSB
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DC/BATT POWER SUPPLY
G 10
PG 58,59
2 UDIMMs
FSB INTERFACE MAIN
GPIOs MEMORY | DDR3-1067/1333MHZ
PG 18 PG 14 U5535,U5515
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Misc
CLK
®G 18
SYNTH veroo POWER_SENSE
PG 50
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ITS0T SPT Boot ROM J5601
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Conn 1.05V/3GHZ. PG 18
v 38 T
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SATA U499 5.0 BSB ADC Fan Ser
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J9000
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FG 68 RGB OUT TRACKPAD EXTERNAL
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PP18V5_DCIN_CONN N
07080 “ —
N PPDCIN_G3H_OR_PBUS ENABLE
7085 LT 3.425V G3HOT PP3V42_G3H_REG SMC PWRGD
Q PBUS_VSENSE LT3470 RNSVD30A-F
U6990 U5010
8A FUSE 05315 D
PPVBAT_S’;I&H_CHGR_REG N\ PPBUS G3H — PBUS_G3H_VSENSE e
F7040 @ X
VIN 1
CHGR_EN %gg\)}TTso EN~J EN_PSV vour PP1V05_S0
F6905 (85) CPUVTT | (8A MAX CURRENT)
6A FUSE ENABLES 1.
AC DCIN(16.>§1/.\ (1.05V) MCPE9 ‘
ADAPTER |—s —t TPS51117
/ PVIN VOUT R7050 U7600 PWRBTN *
IN SMC_BATT ISENSE
R7020 | PBUS SUPPLY/ PGQoD @
SMC_DCIN ISENSE
- BATTERY CHARGER @ prrRsT+ LPC_RESET I —
IST.6259 CPUVTTSO0 PGOOD RSMRST*
MCP_PS_PWRGD
_ U7000 SMC_CPU_VSENSE | PWRGD CPU PWRGD
CPU VCORE PPVCORE SO CPU CPUPWRGD (GPIO49) ‘
VOuUT| @
J6950 VINISL9504B SMC_CPU_ISENSE (44A MAX CURRENT) CPU_RESET# @
et 3
]
] IMVP_VR_ON_R U1400 'y
3s2P Q7055 ———— VR ON g
PPVBAT_ G3H_CONN PPVBAT_G3H_CHGR_R PGOOD, VR_PWRGOOD_DELAY o
(9 TO 12.6V) —G3H_ /7o _G3H_CHGR | @ 2
Qn U7100 CPU C
CHGR BGATE
E— PPBUS G3H 4.5V AUDIO PWRGOOD
_ v MAX8840
- U6200 vou PP4V5_AUDIO_ANALOG RESET* |
U1l000 @
MCP89 @ @ P3V3S3_EN
PM_SLP_S4_L Q7940
sMC /fe#)\ PP5V_SO_FET
@ P16 64
g 6o
VIN
PM_SLP_S3 1] @ 04900 (09) P5VS3_EN_L | "V 5y lppsv s3 RrEG @ P5VS0 EN —
DDRREG EN SMC_PM_G2_EN (RT) (13A MAX CURRENT)
U1400 .._{ggm % — P6 (S5) ¢t~ -~~~ ~- PP3V3_S5_ REG
P3V3SS_ENL | . sy {(5.5a MAX CURRENT
¢ e T - Q7910
TPS5112
02 U7840 55 5 PP3V3_S3 FET
] U7201 ! : =7 @
RC P5VS3_EN_L PGQOD1,2  VREG3 Q3450
_@ vIN P3V3$3_EN /e P3V3 S3 WLAN
LP8545 P5V3V3_PGOOD } 99
BKLT EN U9701 PPVOUT_SW_LCDBKLT >
— = ¢ENA VOUT P3V3ENET EN L SMC
RSMRST_ouUT (P15),PM_RSMRST L B
1 Q7930 ALL_SYS PWRGD D(P12)—#99ms DLY. IMVP VR ON. R
PP3V3_SO0_FET .@ IMVP_VR_ON(P16)—— e @
07890 VIN PPOVY9 S5 RE Fpy ’ — R%‘SMRST PWRGD g RSMRST IN(P13)
AP PWR_EN L ¢EN vouT % & PLT_RST*
- PM_WLAN_EN L P3V3S0 EN 1.8v PP1VE SO REG o %45 SMC _ONOFF L PWR_BUTTON (P90)
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U U7760 - -
RsTree SMC_RESET L
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E» (12A MAX CURRENT) RAT*
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BOM Variants

Bar Code Labels / EEE #'s

BOM NUMBER BOM NAME BOM OPTIONS PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
639-1120 PCBA,MLB_LDO, BETTER, K6 K6_COMMON,CPU:2.4GHZ,MCP89M:A02,EEEE:DD24 826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE_DD23] CRITICAL EEEE:DD23
639-1119 PCBA,MLB_LDO,BEST, K6 K6_COMMON,CPU:2.66GHZ,MCP89M:A02,EEEE:DD23 826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE_DD24] CRITICAL EEEE:DD24
085-1634 K6 MLB_LDO DEVELOPMENT BOM K6_DEVEL:PVT

BOM Groups

BOM GROUP BOM OPTIONS
K6_COMMON COMMON , ALTERNATE,K6_MISC,K6_DEBUG:PROD,KB_BL,K6_ PROGPARTS,RDRV:NO,SPI:25MHZ,CPU_CAP:15
K6_MISC DP_ESD,MIKEY,BCM5764M,GL137 ,ENET_ESD, VFRQ:SLPS3, LVDDR3 : YES ,MCPPLL_R:REG, SOPGOOD_BJT, BOOST_VOL:LOW, HDA: 1.5V

K6_PROGPARTS

BOOTROM : UNLOCKED, SMC : PROG, IR: PROG, WELLSPRING : PROG

K6_DEVEL:ENG

BKLT : ENG, BMON : ENG, XDP_ CONN, LPCPLUS, VREFMRGN: YES , EFI_DEBUG, SOPGOOD_ISL,RDRV:IN_DEVEL

K6_DEVEL:PVT

LPCPLUS , XDP_CONN

K6_DEBUG:ENG

DEVEL_BOM, SMC_DEBUG: YES, XDP

K6_DEBUG: PVT

DEVEL_BOM, BKLT : PROD, BMON : PROD, SMC_DEBUG: YES, XDP, VREFMRGN : NO

K6_DEBUG:PROD

BKLT : PROD, BMON : PROD, SMC_DEBUG: YES, XDP, VREFMRGN : NO, LPCPLUS, MCPHVDD : P2V5,LDO: FIXED, HTOL_SENSE:YES

Module Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33753769 1 PDC, SLGVT, PRQ, 2.26,25W, 1066, R0, 3M,BGA, P7550 ulo000 CRITICAL CPU:2.26GHZ
3373680 1 PDC,.GDZ,PRQ, 2.40,25W, 1066, R0, 34, BGA U1000 CRITICAL CPU:2.4GHZ
33783756 1 PDC, SLGFG, PRQ, 2.53,25W,1066,R0, 31, BGA ulo000 CRITICAL CPU:2.53GHZ
33783761 1 PDC, SLGLA, PRQ, 2.66,25W,1066,E0, 31, BGA ulo000 CRITICAL CPU:2.66GHZ
33783797 1 IC,MCP89IM-AO1,31X31MM,BGAL168 U1400 CRITICAL MCP89M:AO0L
33753866 1 IC,MCP89IN-AO1,31X31MM,BGAL168 U1400 CRITICAL MCP89M:A02
34152731 1 IC,1MBIT,SPI FLASH,K17/18 U3990 CRITICAL BCM5764M
34350493 1 IC,ASIC,BCM5764M,ENET CONTROLLER, 8x8, 64QFN, U3900 CRITICAL BCM5764M
33850753 1 IC,FW643-E2,1394B PHY/OHCT LINK/PCI-E,12 U4100 CRITICAL
35352896 1 IC,LP8545,LED BKLT CTRLR,LLP24 U9701 CRITICAL

Programmable Parts
33850563 1 IC,SMC,HS8/2117,9X9MM,TLP, HF U4900 CRITICAL SMC : BLANK
341T0240 1 SMC EXTERNAL,K6 U4900 CRITICAL SMC: PROG
33550610 1 IC,FLASH,SPI,32MBIT,3.3V,86MHZ,8-SOP U6100 CRITICAL BOOTROM : BLANK
341T0238 1 EFI UNLOCKED,K6/K69 U6100 CRITICAL BOOTROM : UNLOCKED
341s2589 1 IC,EFI,LOCKED,K6 U6100 CRITICAL BOOTROM : LOCKED
33850633 1 IE,CYPRS,CY7C63803-LOXC, 4X4MM, USB, 24-QH U4800 CRITICAL IR:BLANK
34152384 1 IC,ENCORE II,CY7C63803-LOXC U4800 CRITICAL IR:PROG
33752983 1 IC,PSOC+ W/ USB,56 PIN,MLF,CY8C24794 U5701 CRITICAL WELLSPRING: BLANK
341s2616 1 Ic,TP PSOC,K17,K18 U5701 CRITICAL WELLSPRING: PROG

Alternate Parts

PART NUMBER ﬁg%kg%ﬁgEgoR BOM OPTION REF DES COMMENTS :

15250693 15250778 ALL CYNTEC AS ALTERNATE

15250796 15250685 ALL CYNTEC AS ALTERNATE

15750058 157s0055 ALL DELTA AS ALTERNATE

104s0018 10450023 ALL DALE/VISHAY AS ALTERNATE

12850093 12850218 ALL KEMET AS ALTERNATE

15250874 15250516 ALL MAGLAYERS AS ALTERNATE

15250847 15250586 ALL MAGLAYERS AS ALTERNATE

15251025 15251024 ALL TOKO AS ALTERNATE

33783769 33783704 ALL INTEL P7550 CPU AS ALTERNATE

15251135 15250586 ALL TOKO AS ALTERNATE

516-0213 516-0201 ALL MOLEX AS ALTERNATE

51650790 51650706 ALL MOLEX AS ALTERNATE

37650699 37650360 ALL SSM6P1SFE AS ALTERNATE

DEVELOPMENT BOM

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
085-1634 1 K6 MLB_LDO DEVELOPMENT BOM DEVEL CRITICAL DEVEL_BOM

K6

o

BOARD STACK-UP

SIGNAL

GROUND

SIGNAL (High Speed)

SIGNAL (High Speed)

GROUND

POWER

POWER

GROUND

SIGNAL (High Speed)

— H
o |© o N oo e jw N g

SIGNAL (High Speed)

11

GROUND

BOTTOM

SIGNAL

Isch MASTER=K24 MLB
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Fan Connectors

(NEED 2 TP)
67 65

55 56

55 56

55 56

5455

5455

5455

54 55

54 55

— TRUE PP5V_S0
= TRUE FAN_RT PWM
0= TRUE FAN_RT_TACH
(NEED TO ADD 3 GND TP)
MIC FUNC_TEST
TRUE BI_MIC_LO
TRUE BI_MIC_HI
TRUE BI_MIC SHIELD
SPEAKER FUNC_TEST
= TRUE SPKRAMP L N OUT
= TRUE SPKRAMP L _P_ OUT
= TRUE SPKRAMP_R_N_OUT
= TRUE SPKRAMP R _P_OUT
B TRUE SPKRAMP SUB N OUT
= TRUE SPKRAMP_SUB_P_OUT

54 55

LVDS FUNC_TEST

PP3V3_LCDVDD_ SW_F

67 79

67 79

67 70

67 70

67 70

67 70

36 39

36 79

36 79

36 74

36 74

(NEED 3 TP)
6 36

642 78

642 78

57 58

6 a2 78

6 a2 78

39 40 57

— TRUE
% TRUE PP3V3 SO0 LCD F
[ TRUE PPVOUT_SW_LCDBKLT
B TRUE BKL_VSYNC
= TRUE LVDS DDC CLK
[ TRUE LVDS_DDC_DATA
B TRUE LVDS_IG A DATA_N<0>
[ TRUE LVDS IG A DATA P<0>
0= TRUE LVDS IG A DATA N<1>
= TRUE LVDS_IG A DATA_P<1>
= TRUE LVDS IG A DATA N<2>
= TRUE LVDS IG A DATA P<2>
(e TRUE LVDS_CONN_A_CLK_F_N
= TRUE LVDS CONN A CLK F P
= TRUE LED RETURN 1
/e TRUE BKL_ISEN2
0B TRUE BKL ISEN3
[ TRUE LED RETURN 4
0 TRUE LED_RETURN_5
0> TRUE LED_RETURN_6
(NEED TO ADD 5 GND TP)
SATA ODD CONN
= TRUE PP5V_SW_ODD (NEED 4 TP) . .
R SMC_ODD_DETECT
= TRUE SATA ODD_D2R UF_P
= TRUE SATA ODD_D2R UF_N
= TRUE SATA_ ODD_R2D_P
= TRUE SATA_ODD_R2D_N
(NEED TO ADD 4 GND TP)
SATA HDD/IR/SIL
= TRUE PP5V_S0_HDD_FLT
/e TRUE SATA HDD_R2D_P
= TRUE SATA HDD R2D N
[ e TRUE SATA HDD D2R C P
0 TRUE SATA_HDD_D2R_C_N
= TRUE SYS_LED_ANODE_R
= TRUE IR RX OUT
[ TRUE PP5V_S3_IR R
(NEED TO ADD 5 GND TP)
BATT POWER CONN
R SMBUS_SMC_BSA_SCL
R SMBUS_SMC_BSA_SDA
= TRUE SYS_DETECT_L
N (%EEDBgT‘ﬁ) H_CO
(NEED TO ADD 4 GND TP)
BIL CONN
[ TRUE PP3V42_G3H
R SMBUS_SMC_BSA_SCL
R SMBUS_SMC_BSA_SDA
R SMC_BII,_BUTTON_TL
= TRUE SMC LID R

(NEED TO ADD 4 GND TP)

Functional Test Points

RIGHT CLUTCH CONN

o>

o

oz

oo

>

T

=

or

o

e

s

>

00000000000000000

o

TRUE PP5V_S3_BTCAMERA_F
TRUE PCIE_AP_D2R P
TRUE PCIE AP D2R N
TRUE PCIE AP R2D P
TRUE PCIE_AP_R2D_N
TRUE PCIE_CLK100M_AP_CONN_P
TRUE PCIE CLK100M AP CONN N
TRUE USB_CAMERA_CONN_P
TRUE USB_CAMERA_CONN_N
TRUE PP5V_WLAN
TRUE PCIE WAKE L
TRUE SMBUS_SMC A S3_SCL
R SMBUS_SMC_A_S3_SDA
TRUE USB_BT_CONN_P
TRUE USB_BT_CONN_N
TRUE AP CLKREQ QO L
TRUE AP_RESET_CONN_L

(NEED TO ADD 6 GND TP)

IPD_FLEX_CONN

T

=

=

)

e

e

e

e

ez

oo

e

=7

=
=
=
=
| g
| g
ED
| g
| g
| g
| g
| g
| g
=
=

o

TRUE PP3V3_S3

TRUE PP18V5_S3

TRUE Z2 CS L

TRUE Z2_DEBUG3

TRUE Z2_MOST

TRUE Z2_ MISO

TRUE Z2_ SCLK

TRUE Z2_BOOST_EN

TRUE Z2_HOST_INTN

TRUE Z2_ CLKIN

TRUE Z2_KEY_ACT_ L

TRUE Z2_RESET

TRUE PSOC_MISO

TRUE PSOC MOSI

TRUE PSOC_SCLK

TRUE SMBUS SMC A S3 SDA
MB M L

TRUE PSOC F CS L

TRUE PICKB L

00

=

(NEED TO ADD 2 GND TP)

KEYBOARD CONN

= TRUE PP3V3_sS3
= TRUE PP3V42_G3H
= TRUE WS_KBD1

0 TRUE WS_KBD2

[ e TRUE WS_KBD3

B TRUE WS_KBD4

0 TRUE WS_KBD5

= TRUE WS KBD6

= TRUE WS_KBD7

= TRUE WS_KBD8

0= TRUE WS KBD9

0= TRUE WS_KBD10

= TRUE WS_KBD11

B TRUE WS_KBD12

= TRUE WS_KBD13
0 TRUE WS KBD14

B TRUE WS_KBD15_CAP
0 TRUE WS_KBD16_NUM
= TRUE WS KBD17
= TRUE WS_KBD18

[ TRUE WS_KBD19

= TRUE WS_KBD20

e TRUE WS_KBD21
0 TRUE WS_KBD22

B TRUE WS_KBD23

R WS_KBD_ONOFF_L
[ TRUE WS LEFT SHIFT KBD

29 79

29 79

15 24

29 79

29 79

a7

(NEED TO ADD 2 GND TP)

KBD BACKLIGHT CONN

[ TRUE KBDLED_ANODE
= TRUE SMC_KDBLED_PRESENT_L
= !
(NEED TO ADD 1 GND TP)
T57 CONN
TRUE PP5V_S3
[ TRUE PP3V3_S3
D TRUE T57 PWR_EN
o TRUE T57 RESET
0 TRUE USB_T57_N
=0 TRUE USB_T57_P

(NEED TO ADD 5 GND TP)

(NEED 2 TP)

DEBUG VOLTAGE

[ TRUE PPVCORE_S0_CPU
[ TRUE PPVCORE_S0_MCP
0 TRUE PP1V2 ENET
= TRUE PP1VO05_S0
[ TRUE PP1V5_ SO
B TRUE PP1V8 SO
= TRUE PP3V3_S0
0 TRUE PP5V_S0
= TRUE PP3V3 S3
= TRUE PP5V_S3
= TRUE PPOVI9_S5
— TRUE PP3V3 S5
0 TRUE PP3V42_G3H
— TRUE PPBUS_G3H
0> TRUE PP3V3 ENET
[ TRUE PP5V_WLAN
[ S TRUE PP5V_SW ODD
[ TRUE PP5V_SO_HDD_FLT
[ TRUE PP18V5 S3
[ TRUE PP3V3 SO LCD F
= TRUE PP3V3_LCDVDD_SW_F
0= TRUE PP4V5_AUDIO_ANALOG
0 TRUE PP1V5R1V35_S3
0 TRUE SMC_PM_G2_EN
[ TRUE PM_SLP_S4_L
= TRUE PM_SLP_S3_L
(NEED TO ADD 6 GND TP)
SPI DEBUG CONN
0 TRUE PP3V42_G3H
— TRUE SPI_CSO_L
= TRUE SPI_CLK
= TRUE SPTI_MOSI
TRUE SPI_MISO
TRUE SPIROM USE MLB
DC POWER CONN
(NEED 3 TP)
0 TRUE PP18VS5_ DCIN FUSE
= TRUE ADAPTER SENSE
(NEED TO ADD 4 GND TP)
FSB SIGNALS WITH NOTEST
No_- FSB_A L<35..3>
[ Y No_- FSB_ADS L
No_- FSB_ADSTB L<1..0>
= No_- FSB_D_L<63..0>

NQ

DINV_L<3..0>

20

Bo

No - FSB_DSTB_L N<3..0>
No - FSB_DSTB_L_P<3..0>
No - FSB_HIT L

No - FSB_HITM L

No_- FSB_LOCK_L

NO_- FSB_REQ L<4..0>

39 65

18 39 40 65

18 39 65 69

a1 75

a1 75

a1 75

18 41 75

18 41 50

 EE TN T T
FUNC TEST
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8 7 6 5 4 3 2 1

"S0,SOM" RAILS
"S3" RAILS "G3H" RAILS

61 =PPVCORE_S0_CPU_REG — PPVCORE_S0_CPU 5 a3 LVDDR (1.5V/1.35V) Rails
— WIN_LINE_WIDTH=0.6 MM
=1 =PP3V42 G3H REG —_— PP3V42 G3H
(CPU VCORE PWR) NN NECKWIDTH=0.3 MM 6 _=PP5V_SO_FET — PP5V_S0 o o _=PPDDR_S3_REG — PPI1VSRIV35 S P 7 = - °
MAKE_BASE-TRUE — WIN_LINE WIDTH=0.6 M — THZ0.6 mm
WIDTH=0.2 MM 2 mm
=PPVCORE_S0_CPU 10 11 v, OR 1.35V
( ° ) — =PPVIN S5 SMCVREF a0
— =PP5V 16 — =PPLVDDR S3 MEM A 25 —
63 _=PPCPUVTT_SO_REG — PP1VO5_SO0 5 65 r— r— — =PP3V42_G3H_SMBUS_SMC_BSA a2
= MIN LINE WIDTH=0.6 mm § — =PPSV SO LPCPLUS a p——=EPLVDDR 53 MEM B 26 ——  -PP3V42 G3H PWRCTL
VoLTAGeT ooy 0n ™ ——  —PP5V S0 FAN RT 6 0 ma ——  =PP1V5R1V35 S3 MCP MEM a —— EE— °
MAKE_BASE=TRUE — =PP5V_S0_CPU IMVP o 4250 mA — =PP1V5R1V35 S0 MCPDDRFET 20 —— 58 68
— =PP1VO05 S0 CPU 51011 12 61 r— — — =PP3V42 G3H SMCUSBMUX 3
r—— — =PP5V_SO0_KBDLED Py — =PPVIN SO _DDRREG_LDO 0 —
— =PP1VO05 S0 MCP FSB 1319 22 = = — =PP3V42 G3H TPAD P
r—— — =PP5VR3V3_ S0 _DPCADET 69 r—
—— =PP1V05_S0_MCP_AVDD UF 22 r— — =PP3V42 G3H BATT 57
— =PP5V_S0_CPUVTTSO 3
— =PP1V05_S0_MCP_SATA DVDD 15 22 r— 66 =PP3V3 S3 FET — s — =PP3V3 S5 SMC 39 40
1v05_s0 F R =EESY_SO_BKL 7 - R PP3V3 S5 _LPCPLUS
—_— =PP1V! S0_MCP_PLL_UI —_— 2 mm _ = a1
—— o — =PP5V_S0_MCPREG 2 v —
el =PP1VOS_FW_P1VOFWFET 34 —_— MAKE_BASE=TRUE —— =PP3V42 G3H_BMON_ISN; 44
— —— =PP5V_S0_ MCPFSBFET 21 _—
—_— =PP1V05_S0_ FWPWRCTL 34 —_— —— =PP3V3 S3 SMBUS_SMC A S3 42 ]i P3V42 G3H ONEWIRE 57
— =PP1V05_SW_MCP_FSB 15 22 —  =PP3V3 S3 PDCISENS 0 — PP3V3 G3 RTC 18 19 22
=PP1V05_S0_MCP_PE_DVDD 722 =pp3 3 28 =PP3v42_G3H_OPA330 22
=PP1V05_S0_ MCP_M2CLK DLL 14 22 =PP3V3 S3 WLAN 25
66 _=PP3V3 SO _FET PP3V3 S0 56579
=PP1V05_S0_MCP_PLI_IFP 16 23 = NIN_LINE_WIDTH=0.6 mm =PP3V3 S3 MCP GPIO 18
=PP1V05_S0 MCP_DPO_VDD 16 23 VormaGass sy or2 ™ —PP3v3 S3 TPAD 4 an i8S oI comn oepern S5 S5
— — 57 = —
RUB — S3_SMS s — WIN_LINE_WIDT
—— =PP3V3 SO0 _XDP 12 —_— MIN_NECK_WIDTI
——— —_— S3_CARDREADER 30 VOLTAGE=18.5V
— =PP3V3 S0 MCP 19 22 — o3 757 MAKE_BASE=TRUE
r— - — N
s2 _=PPMCPCORE_S0_REG — PPVCORE_S0_MCP 64 — =PP3V3 S0 P1V5S0 " — [E— — =PPDCIN S5 CHGR s
(MCP VCORE AFTER SENSE RES) :ix ;égi Sig:ﬁigg m —PP3V3 SO DEBUGROM “ 64
VOLTAGE=1.05V —— —
MAKE_BASE-TRUE , — =PP3V3 S0 ODD 36
—  =PPVCORE_SO0_MCP 19 22 — =pp3 0_SMBUS_SMC_0_S0 a2 ss _=PPBUS_G3H — a3
—_— =PPVCORE_S0_MCPGFXFET 21 —— =PP3V3 SO0 SMBUS_SMC B_ S0 42
— =PP3V3 S0 SMBUS MCP 0 a2 MAKE_BASE=TRUE
r— 59 _=PP5V_S3 REG — 6
LVDDR VRef/VTT (0.75V/0.675V) Rails — =PP3V3 SO FAN RT 15 — — =PPBUS S0 LCDBKLT 7
), — =PP3V3 S0_AUDIO 5155 56 \ — =PPVIN SO MCPCORE 2
— MAKE_BASE=TRUE = _
60 _=PPVTT_S0_DDR_LDO — PPDDRVTT_S0 — =PP3V3 S0 _IMVP 61 b5V S3 RTUSB p— =PPVIN S3 DDRREG 60
- 4 ——  =pp3V3 S0 _LCD o —— 27 — =PPVIN_S5_3V3S5 59
—— — =PP5V S3 IR 36 38 =PPVI 3 3
— =PP3 0_MCP_GPIO 16 17 18 —  _oPSv S3 MCPDDREET p——— =PPVIN S3 5SVS 59
— =PP3V3 SO_MCP_PLL UF 22 —— 20 PBUS_S5_FWPWRSW 34
= —— — =PP YSLED
PPDDRVTT_SO_MEM A 25 _PP3V3 SO MCP HVDD o \ 5V_S3 SYS w0
=PPDDRVTT_SO_MEM_B 26 — — =PP5V_S3_TPAD s
p— —TLIV3 50 SHe a0 — =PP5V_S3 WLAN 25
— =PP3V3 0_MCPTHMSN: 45 _— —PP5V S3 DDRREG
=PP3V3 SO CPUTHMSNS s 0 —  -PPRUS_S5_CPUREGS_ISNS R a
=pp5 AUDIO 5153 55 —— (BEFORE HIGH SIDE SENSING RES.)
60 26 _=PPVTT_S3 DDR_BUF PPDDRVREF_S3 =PP3V3 S0 DPCONN 69
_— MIN_LINE_WIDTH=0.3 mm =PP5V_S3 AUDIO AMP 54
MIN_NECK_WIDTH=0.2 mm P! =PPSPD_S0_MEM A 25
VOLTAGE=0. 75V =PP5V_S3 PSVSOFET P
MAKE_BASE-TRUE b—— =—PPSPD S0 MEM B 28 =PP5V_S0_ODD
— =PP3V3 S0_PWRCTL 65 oSy 53 BrCAMERA *
—— =PP3V3 SO ENETPHY 31 — -
r— —  =PPSV S3 T57 38 11 =PPBUS S5 CPUREGS ISNS — PPBUS S5 _IMVP VTT ISNS
— =PP3V3 S0 CPUVTTISNS aa — -
—— 3w
64 _=PP1V5_S0_REG —_— PP1V5_SO 6 65 79 —— =PP3V3 S0 TPAD a8 (AFTER HIGH SIDE CPU VCORE
— =0.6
NIN NECK WIDTH-0 3 mm p—— =PP3V3 S0 SMBUS MCP 1 a2 & CPU VTT SENSING RES.)
MM =PP3V3 S0 _P1V8SO CEUVELSO 63
MAKE_BASE-TRUE - — 64 =PPVIN S5 CPU_IMVP 6
—— =PP1V5_S0_CPU 10 11 — =PP3 0_BKL_VDDIO 70 -
— =PP1V5_SO_SATARDRVR 16 — =PP3V3 S0 MCPDDRISNS “
—— ——
—— =PP1V5_S0_MCP_ PLL_VLDO —— =PP3V3 S0 _MCP_ PLL_ VLDO
—— ——
—_— PP1V8R1V5_S0_AUDIO 51 —— =PP3V3 SO0 FWPWRCTL 34
—— =PP1V5 SO0 MCP_ HDA R —— =PP3V3 SO0 FWLATEVG 34 35
—— ° ——
— =PP1V5_SO_AUDIO R N — =PP3V3 SO SDCONN 30 " "
= — -pp3v3 s0 mcpcoREISNS “ FIREWIRE" RAILS
—_— =PP3V3 SO _MCP_ HDA R
o1 _=PP1V8 SO REG — PP1V8 S0 . —— °
= SN LINE WIDTH0 S — =PP3V3 S0 AUDIO R . " "
=0.2 mn —
o NEcR Wb — -rravs so opa3ss 2 S5" RAILS
MAKE_BASE=TRUE _— 34 _=PP3V3_FW_FET —_— PP 3_FW
— WIN_LINE WIDTH=0.6 MM
=PP3V3R1V8 SO MCP IFP VDD 16 23 MIN_NECK WIDTH=0.2 MM
VOLTAGE=3 .3V
=PP1V8 S0 AUDIO " ENET " RATLS MAKE_BASE-TRUE
59 _=PP3 5_REG — PP3V3 6 65 79 —— =PP3V3 FW_FWPHY 33 34 35
— WIN_LINE WIDT —
MIN_NECK WIDT
VOLTAGE=3 .3V
TRUE
s _=PP3V3_ENET FET R PP3V3_ENET s
64=PP1V05_S0 MCP PLL OR ° PP1V05_S0 MCP PLL UF — MIN_LINE WIDTH=0.6 mm S5 _MCP_GPIO 17 18
=06 400mA MIN NECK_WIDTH=0.2 mm
NIN NECK WIDTH-0 3 mm VOLTAGE-3.3V S5 ROM 50 P — — erve Fw
MAKE_BASE-TRUE — N LI NToTi0 4
= s5_1cD 6 MIN NECK_WIDTHA0.2 mm
— =PP3V3 ENET MCP_RMGT i, 15 22 VOLTAGE-12. 6
—_ =PP1V05 SO MCP_PLL UF 22 300 G — S5_MCP 19 22 MAKE_BASE=TRUE
— — =PP3V3 ENET MCP_PLL MAC 22
— 3v3 S5_MCPPWRGD 24 p =PPVP_FW_PORT1 s
~100mA =PP3V3_ENET PHY =
° PP3V3 ENET PWRCTL oo — =PP3V3_S5_P3V3SIFET 66 py PPVP_FW_PHY CPS_FET .
L — =PP3V3 ENET PWRCTL s —
— — =PP3V3 S5 P3V3SOFET 66
P3V3 S5 P3V3ENETFET ™
(BCM5764M) —_— P3V3 5_DP_PORT_PWR 69 34 _=PP1VO_FW_FET_R —_— PP1VOS5_FW
6« _=PP1V2_ENET REG — PP1V2_ENET . — — WIN_LINE WIDTH=0.6 MM
— HIN LINE WIDTH=0.4 mm ) — =PP3V3 S5 POVISS 6 MIN_NECK WIDTH=0.2 MM
700 mA max output MIN NECK WIDTH=0.2 mm [ VOLTAGE=1.05V _—
VOLTAGE: 2v —— — 34 MAKE_BASE=TRUE
: P1V2_ENET PHY REG =
UNUSED MCP PEO[3:0] AVDD/DVDD « ZPPIV2 ENET PHY REG— |  ifkb sashihioe R — - orvo v pupnr o
(BCM57765) ~400mA — =PP1V2 ENET PHY N —  -pP3v3 S5 vMON
el  — = 65
19 _=PP1V05 SO MCP_PE DVDDO —_— —
— — =PP3V3 S5 _SMBUS SMC_ MGMT az
19 _=PP1V05 SO MCP_PE AVDDO —_—
(SINCE PE0[3:0] IS NOT USED ON K6)
= ¢s _=PPOV9_ENET FET — o PPOV9_ENET
VOLTAGE=0.9V 0.9V Rails
(CONNECTS TO MCP BALLS) 1o _=PRLVOS5 SO MCP PE DVDD1 —— =PPIV05_SO MCP _PE DVDD _ ; (CONNECTS TO THE DECAPS) MAKE_BASE-TRUE
— 22
=PPOV9_ENET MCP_RMGT 19 22 s _=PPOV9_S5 REG PPOV9_S5 5
(CONNECTS TO MCP BALLS) 1o _=BRLVOS5 SO MCP PE AVDD1 PP1V05 SO MCP PE AVDD _ »; (CONNECTS TO THE DECAPS) — e
MAKE_BASE=TRUE 2 mm
105 mA/241 mA =PPOV9 S5 MCP VDD AUXC 19 22 Isyuc MASTER=K24 MLB SYNC_DATE=07/22/200
139 mA/ 0 ma =PPOV9_ENET POVIENETFET o6 m—

Power Aliases
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HEATSINK STANDOFFS

PCI-E ALIASES

UNUSED GPU LANES

DACS ALIASES

UNUSED CRT & TV-OUT INTERFACE

CPU

ALIASES

1 =BEG _D2R N=<3:0> NC_PEG_DZR N<3:0> MCP_TV_DAC_RSET NC_MCP_TV_DAC_RSET
No_TESToTRUE T 7 . _ _ . o
Z0902 720901 1s _=PEG_D2R_P<3:0> NC PEG D2R P<3:0> — 'NO_TEST-TRUE “WAKE_BASE=TRUE 72 9 Ci‘gﬁ}iffi:o 12> — MCP_BSEL<0:2> 13BSEL<2. .0: FSB MHZ
STDOFF-4.50D.98H-1.1-3.48-TH STDOFF-4.50D.98H-1.1-3.48-TH NO_TEST=TRUE MAKE_BASE=TRUE 74 MCE_TV_DAC_VREF — NC ﬁg(ifs.,jx DAC VRE,(FW P 15 _CPU_PECI_MCP — TP_CPU_PECI_MCP
15 _=PEG_R2D_C_N<3:0> NC_PEG_R2D_C_N<3:0> - - = prrETr——
1 1 No_TESToTRUE PR MCP_CLK27M_XTALIN — NC_MCP_CLK27M_XTALIN -
s _=PEG_R2D_C_P<3:0> NC_PEG_R2D_C_P<3:0> - NO_TEST-TRUE HAKE_PASETRUE
No_TESToTRUE R MCP_CLK27M_XTALOUT _ — NC_MCP_CLK27M_XTALOUT
1 1 PEG CLKL1OOM P _ TP PEG CLEKLOOM B = No_TESTITRUE R ST (400)
= LEFT OF CPU = ABOVE CPU 74 15 = [regrrr—— .« _CRT_IG_R_C_PR — NC_CRT_IG_R_C_PR (RSVD)
54 15 _PEG_CLK100M_N TP_PEG_CLK100M_N - NO_TESTSTRUE FAKE_PASESTROR
20904 = prgr— 2 CRT_IG G_Y_Y — NC_CRT_IG_G_Y_ Y MCP89 ALIASES
20903 ~ . _ _ \+ _PEG_CLKREQ L _ TP PEG CLKRE o_TESTLTRUE T
STDOFF—4.50D. 8H-1.1-3.48—TH STDOFF-4.50D.98H-1.1-3.48-TH = e — .. _CRT_IG_B_COMP_PB NC S,E;I;Tj& B_COMP Eifmsa.mv
1 L ;4 _CRT_IG_HSYNC NC_CRT_IG_HSYNC
= o_TeSToTRUE T
CRT_IG_VSYNC — NC_CRT_IG_VSYNC TP_MCP_RGB_RED — NC_MCP_RGB_RED
1 = LELoW CPU USB ALIASES " -
= BELOW MCP UNUSED USB PORTS 16 _TP_MCP_RGB_GREEN — NC_MCP_RGB_GREEN
s » _USB_EXTC_P __ Tp USB EXTCP [T e p—
75 17 _USB_EXTC_N —  TP_USB_EXTCN HAKE_PASETTROR LVDS ALIASES o TP _MCP_RGB_BLUE =-nc MSESK;E:&EBM;WB:-E:&E
B_EXTD_P — TP B_EXTDP KR SASETROR
7517 US = us v 16 _=MCP_IFPA_TXC_P — IVDS_IG_A_CLK_P & 7 TP_MCP_RGB_HSY — MCP_RGB_HSY.
517 _USB_EXTD_N — TP USB_EXTDN = VAKE_BASE-TRUE = = — = AR BASESTRUE o masnomun
B_WM_P —  TP_USB_WMP HAKE_PASETROR 1o SMCP IFPA TXC N LvDS 16 A CLK N o o7 7 TP_MCP_RGB — MCP_RGB
FAN STANDOFF 7517 m - = UL—SB g T 16 _=MCP_IFPA TXD P<0..2> — LVDS TG A DATA P<0.75% 661 7 S = AKEBASESIRUE  me-pasroreus
s a7 — 16 _=MCP_IFPA TXD N<O0..2> —  LVDS IG A DATA N<Q .'PBLPASE-TRUE 667 7a ;6 _TP_MCP_RGB_DAC_RSET — NC_MCP_RGB_DAC_RSET
Z0905 75 17 USB_MINI P TP_USB_MINIP _ — MAKE_BASE=TRUE HAKE_BASE-TRUE _no_tar—Trur
STDOFF-4.50D.98H-1.1-3.48-TH 45 1,_USB_MINI_N p— TP USB MININ JAKE_BASECTRUR 16 _=MCP_IFPA TXD P<3> — NC LVDS IG A DATAP<3> 6 _TP_MCP_RGB_DAC_VREF — NC MCP_RGB_DAC_VREF
= [rrET— 1 _=MCP _TFPA TXD N<3> = NG LVDS 1G A DATAN< & TR [T g —
T S NC_LVDS 16 A DATANSITCL o
VOLTAGE=0V 16 _=MCP_IFPB_TXC N NC_LVDS_IG B _CLKN "M Pror—mmue
= ETHERNET ALIASES 16 _=MCP_IFPB_TXD P<0..3> NC_LVDS_IG B _DATAP<{Z e 5V ODD ALIASES
PLACE EAR=U7980.A1:5MM 16 _=MCP_TFPB_TXD_N<O 3> = NC_LVDS_IG_B DATAN<64N<E3BASE e
CE_N. R09_fl . : - HAKE_BASEZTROB + _PP5V_SW_ODD =PP5V_SW_ODD 36
0 16 _LCD_IG BKLT PWM LCD_BKLT PWM 7o T =06 i — =PP5V_SW_ODD_FET .,
PP3V3_ENET FET — o= NN NECkwibTa=0.S b =
MLB MOUNTING (TO C. BRACKET) SCREW HOLES o LT T . S o ’ o LCD_IG_BKLT_EN = LCR_BKLTEN ™
OMIT OMIT Voringesz oy 1716w B
20906 20907 PR3V ENET_FET oz ¢ —=MCE_LFEAD DDC CLK_____— LVD3 DOC CLK BACKLIGHT CONTROLLER ALIASES
3R2P5 3R2P5 oe. — 16 = - 6 67
1 1 e rv———
RO310  PLACE_NEAR=L9701.1:5MM
51 70 __PPBUS_SW_LCDBKLT PWR 1 PPBUS_SW_BKL
== N LoNE WIDTHT0.5 M
= = ENET RXD_PD — ENET RXD<0> 1 76 MIN NECK WIDTH-0.375 MM
VAKE_BASE-TRUE = LNET RXD<ls oD . NaKE, BASBATRUE
ENET_RXD<2>
p— ENE U 27 7
— ENET RXD<3> oD 17 7 — =PPBUS_SW_BKL 7
ENET_RXCLK_PD — ENET CLK125M_RXCLK
VAKE. PRSE-TRUE = oD+ e
ENET RX_CTRL oD 17 7 DISPLAY PORT ALIASES
ENET_MDIO CED v
16 _DP_IG MLO_P<0..3> — DP_IG ML P<0..3> —  DP EXT ML P<0..3> 6 79
MCP_RGMII_VREF o v 16 _DP_IG MLO N<0..3> = . DP_IG ML N<0..3> —  DP EXT ML N<0..3> AREPRSETRE o e
ENET LOW_PWR BB 10 16 _DP_IG HPDO DP_EXT HPD o HAKE_BASETRUR
MLB MOUNTING (TO TOPCASE) SCREW HOLES R0980' 'R0981 R NO STUFF 1 DP_IG AUX CHO P DP_IG AUX CH P IERETY e CHARGER SIGNAL
1051: 1?1( R09180ﬁ R0986 16 _DP_IG_AUX_CHO_N DP_IG_AUX_CH_N T se
OMIT OMIT OMIT 17160 17160 50 10K s _DP_AUX CH C N DP_EXT AUX CH C N e ensEROR 65 79 =CHGR ACOK __ SMC BC ACOK
20908 720909 Z0910 ", o s 3Zi§¥ ¢ _DP_AUX CH C P DP_EXT AUX CH C P P L — TAKE_BASE=TRUE oD > w0~
3R2P5 ?RZPS ?RZPS 022 402 s _DP_CA_DET —  DP_EXT CA_DET R ensEROR s
_[______{) 0982" ‘R0983 g ———
10K 10K
L L L 5e 5e 16 _DP_IG ML1 P<0..3> TP_DP_IG ML1P<0..3> — MCPCOREISNS SIGNAL
- - OMIT - ;é’z: ;é’z: 16 _DP_IG ML1 N<O0..3> TP_DP_IG MLIN<O0..3> .
Z09ll 20912 102 102 DP_IG AUX CH1 P TP DP_IG AUX CH1P KR PASE TR MCPCORESO_VO __— MCPCOREISNS N — =MCPCOREISNS N
B B 1 2 MCPCORESO VO —— MCPCOREISNS N —— =MCPCOREISNS N 4
3R2P5 ?RZPS 16 _DP_IG AUX CH1 N TP_DP_IG_AUX CHIN KR SRS - HNKE_PASECTROR -
R0920 s 62_MCPCORESO_ISP R — MCPCOREISNS P e MCPCOREISNS P aa
— 16 _DP_IG_HPD1 /V\Q/ MAKE_BASE=TRUE
-I: -I:T 100 1
402 5%MF-LF -
1/16W
AUDIO ALIASES
EMI IO (SHORT) POGO PINS
HDA:1.5V
Z50900 750901 750902 =PP1V5_S0_AUDI R0912 ,,90, . pp3vsrl AUD
1.4DIA-SHORT- EMI—M_LB K19-K24 1.4DIA-SHORT- EMI—M_LB K19-K24 1.4DIA-SHORT- EMI—M_LB K19-K24 R age " 53 1/16w [we-re VBERABEST 25" HIN-NENRWIBTH=S: Shm
, _=PP3V3_S0_AUDIO_R R0913 , 2 — =PP3V3R1V5_S0_AUDIO .,
r@ F@ T@ HDA:1.5V 402 5%1/16W MF-LF
. _=pp1vs_so mMcp _HpA R R0914 , 0 , pp3y3rivs so Mce HDA
ZS0903 zS0908 ZS0909 HPRE S 27 gz seisaew|w-nr VOLTABEST-5U " MIN-NECKWIDTH-0: Smn
1.4DIA-SHORT- EMI—M_LB K19-K24 1.4DIA-SHORT- EMI—M_LB K19-K24 1.4DIA-SHORT-: EMI—M_LB K19-K24 , _=PP3V3 S0_MCP_HDA_R R0915 , 2 — =PP3V3R1V5 SO MCP HDA 1s 22
: : : 402 5%1/16W MFE‘
EMI TALL POGO PINS L masTerx2a smp
250904 250905 250906 250907

2.0DIA-TALL-EMI-MLB-M97-M98 2.0DIA-TALL-EMI-MLB-M97-M98 2.0DIA-TALL-EMI-MLB-M97-M98 2.0DIA-TALL-EMI-MLB-M97-M98

s s s s
1(:) 1(:) 1(:> 1(:>

SIGNAL ALIAS
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CPU VCore HF and Bulk Decoupling

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE (C1200-C1219):
Place inside socket cavity on secondary side.

7 ZPPVCORE_S0_CPU CPU_CAP:15&CPU_CAP:12 CPU_CAP:15&CPU_CAP:12 D
CPU_CAP:15&CPU_|CAP:12
- ~| NO STUFF NO STUFF NO STUFF | CPU_CAP: 15 NO STUFF NO STUFF NO STUFF
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1 C1200 (*Cl201 1Cl202 |*C1203 1 C1204 (*C1l205 |:Cl206 (*C1l207 1C1208 1C1209
—— 22UF —— 22UF f— ZZUF —— 22UF —— 22UF — ZZUF f— ZZUF —— 22UF —— 22UF —— 22UF
20% —— 20% -_ —— 20% —— 20% - -_ —— 20% —— 20% —— 20%
5 6.3V 5 6.3V 2 5 6.3V 5 6.3V 2 2 5 6.3V 5 6.3V 5 6.3V
X5R-CERM X5R-CERM R5ReCERM X5R-CERM X5R-CERM R5ReCERM R5RecERM X5R-CERM X5R-CERM X5R-CERM
603 603 603 603 603 603 603 603 603 603
CPU_CAP:15&CPU_CAP:12 CPU_CAP:15&CPU_CAP:12 CPU_CAP:15&CPU_CAP:12
CPU_dAP:15&CPU_CAP:12 CPU daP: 15&CPU daP:12 CPU_C P 15&CPU_C P:12
NO_STUFF CPU_dAP:15&CPU_QAP:1 CPU_CAP:1 CPU_¢AP:15&CPU_CAP:12
CRITICAL CRITICAL CRITICAL CRITICAL" CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1C1210 (*Cl211 1Ccl212 |*C1l213 1 Cl1214 (*Cl1l215 |rCcl216 (*C1l217 1C1218 1C1219
— gZ%UF == 22UF == 22UF = 22UF —L 22UF —= 22UF T == 22UF == 22UF — 23UF —— 22UF —
%% 8% &%y &%y
2 X5R-CERM 2 XSR—CERM 2 XSR—CERM 2 XSR—CERM 2 X5R-CERM 2 XSR—CERM 2 giRYcerm 2 X5R-CERM 2 X5R-CERM 2 XSR—CERM
603 603 603 603 603 603 603 603 603 603

1y

PLACEMENT_NOTE (C1240-C1243):
CPU_CAP:15&CPU_CAP:12

NO STUFF CPU_CAP:15
CRITICAL | CRITICAL | CRITICAL
lc1220 1C1221 C1222

Place on secondary side.

CRITICAL
NO STUFF CRITICAL CRITICAL CRITICAL
Ak 40 Ak 41 ! 42 .1C1l243
——470UF-4MOHM ——470UF-4MOHM —— 470UF-4MOHM 470UF—4MOHM
T 20% —T— 20% —T— 20%
|T 2 360¥_mane 13— 2 360¥_mane r 2 360¥_mane 3 POLY TANT
D2T-SM D2T-SM D2T-SM

VCCA (CPU AVdd) DECOUPLING
1x 10uF, 1x 0.01luF
, =PP1V5_S0_CPU
BYPASS=U1000.B26::4 mm
Cl250: 1C1251
10uF 0.01UF
B

VCCP (CPU I/O) DECOUPLING

1x 330uF, 6x 0.1luF 0402

112109 - =PP1VO5_S0_CPU
ey | PLACEMENT_NOTE=Place C1260 between CPU & NB.
CRITICAL
C12601|, 1Cl261 1C1262 1C1263 (1 C1264 |1 C1l265 [1C1266
330UF -4 0.10F - 0.10F - 0.1UF ——0.1UF ——0.1UF 0.1UF
2g% T, % T, %8{’3 [, %% T, 1% T, 1% 18 1
ropy Al 27 |® o e e i i i

———— —
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, _=PP3V3_SO_XDP

Mini-XDP Connector

NOTE: This is not the standard XDP pinout.

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

MCP89-specific pinout

g2

6111 10 9 7 _=PP1V05_S0_CPU
XDP CRITICAL
1
R1315 XDP__CONN
54.9 J1300
1/16W LTH-030-01-G-D-NOPEGS
ME-LE F-ST-SM
402,
2 1
O O
72 9 (B XDP_BPM L<5> QRSFN_A0 P 0 O 3 - QBSFN_CO JTAG_MCP_TDO e
72 9 (B XDP_BPM L<4> QRSFN_A1 P ‘: 0 O S - QBSFN_C1 JTAG_MCP_TRST L oo
T 7
O O
2 (B> XDP_BPM L<3> QBSDATA_AQ s ° 0 O S - QBSDATA_CO TP_XDP_OBSDATA_CO
25 (I XDP_BPM L<2> ORSDATA A1 e 12 0 O 11 P QRSDATA C1 TP_XDP_OBSDATA_C1
- 14 0 C 13 -
20 I XDP_BPM L<1> QBSDATA A . 16 0 O 15 - ORSDATA_( TP_XDP_OBSDATA_C2
20 (I XDP_BPM_L<0> QBSDATA A i :Z 0 O : - QBSDATA_( TP_XDP_OBSDATA_C3
O O
TP_XDP_OBSFN_BO QRSFN_RO 2 1o o4& QBSEN DO JTAG_MCP_TDI oo
TP_XDP_OBSFN_B1 QRSFN_B1 2 1o o2 QBSEN D1 JTAG_MCP_TMS oD
2 15 ol
TP_XDP_OBSDATA_ BO QRSDATA_RO 210 0+ P QRSDATA DO TP_XDP_OBSDATA DO
TP_XDP_OBSDATA_B1 QRSpATA B1 -2 10 o= - QRSDATA D1 TP_XDP_OBSDATA_D1
2 1o ol
TP_XDP_OBSDATA_B2 QRSDATA B -2 1o o2 P QRSDATA D TP_XDP_OBSDATA_D2
XDP TP_XDP_OBSDATA B3 QRSDATA B -2 10 o2 - QRSDATA D TP_XDP_OBSDATA D3
R1399 2 15 ol
1K
72 13 9 [T)—CBU_PWRGD LAANZ XDP_PWRGD PWRGD/HOOKO - 1o o2 - ITECLK/HQOKA FSB_CLK_ITP P ame e .
5% XDP_OBS20 HOOK1 P 0 O 4l - ITPCLK#/HOQK FSB_CLK_ITP_ N am e e
1/16W G- =
w0 ol R1303
402
1 (I PM_LATRIGGER_L HOOK - 46 0 O 45 o RESET#/HOQKE 72 XDP_CPURST L 2 FSB_CPURST L
15 (o0} JTAG MCP TCK HOOK -t 0 O 47 - DBR#/HOQK XDP_DBRESET L oD © 2 1/51514 PLACEMENT_NOTE=Place close to CPU to minimize stub.
2 1o ot NOTE: XDP_DBRESET L must be pulled-up to 3.3V. wroLE
75 42 18 MBUS_MCP_0_DATA Da =210 O+ - Tno XDP_TDO ame e
75 42 15T SMBUS_MCP_0_CLK yos ey 54 0 O 53 -l TRST; XDP_TRST L oo >
6 55 XDP_TDI
TCK1 NCYXE—10 O - Tn1 oD © 7
729 XDP_TCK TCKQ - 58 0 O 57 - pon XDP_TMS oo © 7
50 00O 59 XDP_PRESENT#
XDP XDP
C1300 * 998-1571 Cl301
0.1uF —— - 0.1uF
10% 10%
16v 16v
X5R X5R
402 402
Direction of XDP module
Please avoid any obstructions
on even-numbered side of J1300

B

eXtended Debug Port (mini-XDP)
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OMIT
Ul400
MCP89M-AO01
FBGA
(1 OF 11)
220 FSB_DSTB_L_P<0> K344 cPU_DSTBPO* CPU_DO*N38 FSB_D_L<0> 6972
729 o Ery—ESB_DSTB L _N<O0> gy K354 cpu_psreno* CPU_D1*N36 FSB_D_L<1> 5972
729 oGry—ESB _DINV 10> gy 374 CPU_DBIO* CPU_D2*yP36 FSB_D_L<2> 5972
3 3 CPU_D3*[yL36 FSB_D_L<3> oo
29 FSB_DSTB_IL_P<1> 731+ CPU_DSTBP1* CpU DaxlN34 FSB D L<4> o
220 FSB_DSTB_L_N<1> T30+ CPU_DSTBN1* CPU D5 L35 FSB D L<5> 6972
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OMIT

« com>—PEG_CLKREO L -
2 [ry—AP_CLKREQ L -
» p—ENET_CLKREQ L -
D FW _CLKREQ L - w8
M FW_PWR_EN - W6
> FW_PME_T. - w9
29 24 ¢ (T PCIE WAKE_L " u3
s D—=PEG_D2R_P<0> -2t
s OD—=PEG_D2R_N<0> - 2oL
B =PEG_D2R_P<1> - 2G5
s Om—=PEG_D2R_N<1> - AC4
s o»—=PEG_D2R_P<2> AC10
s =PEG_D2R_N<2> AC11
il =PEG_D2R _P<3> AB7

AB6

D =PEG_D2R_N<3>
TP_PCIE_PE4_D2RP aB9

TP_PCIE_PE4 D2RN AB8
74 33 PCIE_FW_D2R P Y2
74 33 PCIE_FW_D2R N Y3
7429 6 PCIE AP _D2R P AB11
7429 6 PCIE AP _D2R | AB10
74 3 PCIE _ENET D2R P Y10
74 PCIE_ENET_D2R N Y11

PP3V3_S0_MCP_PLL_HVDD
50 mA

22

V11
V13
PP1V05_S0_MCP_PLL_PEXSATA

22

Ul40

MCP89M-

FBGA

0
AO1

(4 OF 11)

PEA_CLKREQ*/GPIO_49
(1IPU) -
PEB_CLKREQ*/GPIO_50
(IPU) -
PEC_CLKREQ*/GPIO_51
(IPU) -
PED _CLKREQ*/GPIO_52
(IPU) -
PEE_CLKREQ*/GPIO_53
(IPU) -

PEF_CLKREQ*/GPIO_54
(IPU) -

PE_WAKE*
(ITPU-S5)

PEO_RX0_P
PEO_RXO0_N
PEO_RX1_P
PEO_RX1_N
PEO_RX2_P
PEO_RX2_N
PEO_RX3_P
PEO_RX3_N

PEO_RX4_P
PEO_RX4_N
PEO_RX5_P

PEO_RX5_N

PE1_RX0_P
PE1_RX0_N

PCI EXPRESS

PE1_RX1_P
PE1_RX1_N

+3.3V_PLL_HVDD_1
+3.3V_PLL_HVDD_2

PEO_REFCLK_P|
PEO_REFCLK_N|

PE1_REFCLK_P|
PE1_REFCLK_N|

PE2_REFCLK_P|
PE2_REFCLK_N|

PE3_REFCLK_P|
PE3_REFCLK_N|

PE4_REFCLK_P|
PE4_REFCLK_N|

PE5_REFCLK_P|
PE5_REFCLK_N|
PEO_TXO0_P
PEO_TXO0_N|
PEO_TX1_P
PEO_TX1_N
PEO_TX2_P
PEO_TX2_N
PEO_TX3_P
PEO_TX3_N|

PEO_TX4_P
PEO_TX4_N
PEO_TX5_P
PEO_TX5_N|
PE1_TXO0_P
PE1_TXO0_N
PE1_TX1_P

PE1_TX1_N

(IPD) PEX_RST*

> PEG_CLK100M_P oD <
Wl . PEG_CLK100M_N oD ¢

w3 PCIE _CLK100M AP_P 29 74
w2 > PCIE _CLK100M AP_N oD 20 7
u4d PCIE_CLK100M ENET_ P 3174
us PCIE_CLK100M ENET N 3174
u7 PCIE _CLK100M FW_P 33 74
ué > PCIE _CLK100M FW_N oD 2 7
u9 TP_PCIE_CLK100M PE4P

us > TP_PCIE_CLK100M PE4N

W10 TP_PCIE_CLK100M PES5SP

Ul

325 mA 100 mA QHLO |.y10 PLI PE
80 mA S1! | 4y10_PLL_XREF_XS_1
AF12 | 4yI0 PLL_XREF_XS_2
AFL3 | 4vIo_PLL_XREF_XS_3 =
120 mA ¢ 2H8 |.iyr0 PLL SaTa 1
AHY | Ly10_PLL_SATA_2
25 mA [RE11 | 4y10 PLI_H PEXO_TERM_P| U2 7« MCP_PEX0_TERMP
R1610*
2.49K
1%
1/16W
MF-LF
4022
PLACE_NEAR=U1400.U2:12.7 mm
Current numbers from MCP89 A0l Bring-Up Support document (MCP89_ TDP_EDP_Bringup_Targets_Apple.pdf, dated August 5, 2009). K6/K69 EDP currents used.

Wil TP PCIE CLK100M PES5N PEO ports are Gen2-capable. 4 RCs: 4x, x2, x1, x1
- = — = PEl ports are Genl-only. 2 RCs: x1, x1

AC3 =PEG_R2D_C_P<0> o ]

AC2 > =PEG_R2D_C_N<O0> oD

AB2 =PEG_R2D_C_P<1> o

AB3 =PEG_R2D_C_N<1>

. —f——————— 0 © If PEO[3:0] are not used,

AC6 =PEG_R2D_C_P<2> 8 +VIO _PE_AVDDO and +VIO_PE_DVDDO can be GND

AC7 =PEG_R2D_C_N<2> oD ¢

acs =PEG_R2D_C_P<3> s

AC9 > =PEG_R2D_C_N<3> oD ¢

AB4 TP_PCIE_PE4 R2D_CP ]

|285 g TP _PCIE_PE4 R2D CN

Y5 PCIE_FW _R2D C P 33 74

Y4 PCIE_FW_R2D_C_N 74

e —— 1t If PEO[4:5] and PE1[0:1] are not used,

v7 PCIE AP R2D C P e +VIO_PE_AVDDl and +VIO_PE_DVDDl can be GND

¥6 > PCIE AP R2D C_N oD > 7

¥9 PCIE_ENET R2D_C_. 3

Y8 > PCIE_ENET R2D_C_N oo > 7

————
SYNC MASTER=T27 MLE
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OMIT
Ul400
MCP89M-AO01
FBGA
.3 _PP3V3 S0 _MCP_DAC (5 OF 11)
140 mA B29 | +3.3v_RGBDAC ppc_crko/Gpro_3s| F22 AUD_IP PERIPHERAL DET 16
ppc_paTao/Gero_39| H25 o, ~ MIREY MIC _LOAD DET  ~mus
2
: gg ﬁgi ﬁgg gig sigg 52: RGB_DAC_RSET rGB_pac_rED| C31 g TP_MCP_RGB_RED .
’ RGB_DAC_VREF m RGB_DAC_GREEN| B3l g TP_MCP_RGB_GREEN .
V) RGB_DAC_BLUE| 231 - TP_MCP_RGB_BLUE N
~ RGB_DAC_HsYNc| P31 TP_MCP_RGB_HSYNC .
rGB_DAC_vsync| B31 g TP MCP _RGB_VSYNC .
s @un—DRE_IG _MLO_P<3> - D26 | ppo_3_p/TMDSO_TXC_P 1rPa_TxC_p| K22 - =MCP_IFPA_ TXC P oo
+ @g—RP_IG_MLO_ N<3> @=— 22 | DPO_3_N/TMDSO_TXC_N 1FPA_TXC N[ D22 g =MCP_IFPA_TXC_N oD ¢
s @uy—DRP_IG_MLO_P<2> @=—S2% | pPO_2_P/TMDSO_TXO_P 1FPA_TXDO_P| 22 g =MCP_IFPA_ TXD_P<0> oD -
 @om—DB_IG MLO N<2> @=—228 | pPO_2_N/TMDSO_TXO_N 1FPA_TXDO_N| B22 =MCP_IFPA_ TXD_ N<0> B
s DP_IG_MILO_P<1> - F25 | ppo_1_p/TMDSO_TX1_P 1FPA_TxD1_p| B22 =MCP_IFPA TXD P<1> N
s DP_IG_MLO_N<1> G25 | ppo_1_N/TMDSO_TX1_N 1FPA_TxD1_N| D22 =MCP_IFPA_ TXD N<1> R
s @un—DRE_IG_MLO_P<0> - E25 | ppo_o_p/TMDSO_TX2_P 1FPA_TxXD2_P| F22 =MCP_IFPA TXD P<2> N
s gun—DRP_IG_MLO_N<0> @=—>25 | DPO_0_N/TMDSO_TX2_N 1rpa_TxD2_N| 822 g =MCP_IFPA_ TXD_ N<2> oD+
1FPA_TxD3_p| H22 =MCP_IFPA_ TXD_P<3> N
s @un—DRE_IG _ML1 P<3> - F28 | pp1_3_p/TMDSOB_TXC_P 1FPA_TxXD3_N| 722 - =MCP_IFPA TXD N<3> oo -
s @uy—DRP_IG _ML1 N<3> @=—CS28 | DP1_3_N/TMDSOB_TXC_N A
1FPB_TxXC_P| B23 =MCP_IFPB_TXC P N
s DP_IG ML1l P<2> —228 | pP1_2_P/TMDSO_TX3_P 3] - s —MOP IFPB TXC N eing
s DP_IG ML1 N<2> @=—228 | pP1_2 N/TMDSO_TX3_N Z IFPB_TXC_N -> o ©
s @un—DRE_IG _ML1 P<1> - A28 | pp1_1_p/TMDSO_TX4_P E 1FPB_TxXD4_p| 123 =MCP_IFPB_TXD_ P<0> s
s DP_IG MLl N<1> 229 | pp1_1_N/TMDSO_TX4_N 1FPB_TxD4_N| K23 =MCP_IFPB_TXD_N<0> N
s DP_IG ML1 P<0> @=—C28 | pP1_o_p/TMDSO_TX5_P [ 1FPB_TXD5_P| I23 =MCP_IFPB_TXD P<1> N
« @mDP_IG MLl N<0> 228 | bp1_0_w/mupso_rxs_w @ res_xos [ B23 =MCP_IFPB_TXD_N<1> oo ¢
| 1FPB_TxXD6_p| 823 =MCP_IFPB_TXD_P<2> .
NOTE: 100K pull-downs required if + mm—DP_IG_HPDO 128 | HPLUG_DETO0/GPTO_20 [ IrPB_TXD6_N| F23 =MCP_IFPB_TXD N<2> o +
HPLUG_DETO/HPLUG_DETl are not used. 8 DP_IG_HPDI1 - J26 HPLUG_DET1/GPIO_21 IFPB_TXD7_P| D23 =MCP IFPB TXD P<3> N
36 16 gum—SATARDRVR_A_EN @225 | HPLUG_DET2/GPTO_22 1FPB_TXD7_N| E23 g =MCP_IFPB_TXD N<3> oD ¢
165 DP_IG_AUX CHO_P L28 | ppc_CLK2/DP_AUX_CHO_P DDC_CLK1/GPIO_40| 28 g =MCP_IFPAB_DDC_CLK oD ¢
168 DP_IG_AUX CHO_N K28 | ppc_DATA2/DP_AUX_CHO_N  DDC_DATA1/GPIO_41 G29 g =MCP_IFPAB_DDC_DATA el
. DP_IG_. _CH1 P K25 | ppc_CLK3/DP_AUX_CH1_P
s DP_IG_AUX CH1 N K26 | ppc_DATA3/DP_AUX_CH1_N
2. PP3V3_S0_MCP_PLL_DP_USB azs (GMUX__INT)
210 ma 180 mA M23 | 3 3y pro DO 1 LCD_BKL_CTL/GPIO_57| — LCD_TIG BKLT PWM s
N22 | ,3.3v pLL DPO 2 LCD_BKL_ON/GPIO_59 °2° g  TLCD IG BRLT EN mwms
It LCD_PANEL_PWR/GPTIO_58| €25 _g = TLCD IG PWR EN mm«
30 mA N21 | 43.3v_PLL_USB_1
M22 | +3.3v_PLL_USB_2
s, _=PP1V05_S0_MCP_PLL_IFP I
60 mA % +VIO_PLL_IFPAB_1
L24 | 4vI0_PLL_IFPAB_2
.. _PP1V05_S0_MCP_PLL_CORE o B
160 mA 40 mA M25 | +vIO_PLL_CORE_LEG
60 mA N25 | 4vI0_PLL_SPPLLO_1
L26 | 4v10_PLL_SPPLLO_2
40 mA M26 | yv1o_PLL_V 1FPAB_VPROBE| D20 MCP_IFPAB_VPROBE o
20 mA Ezz +VIO_PLL_NV_1 rpaB_rsE| K20 MCP_IFPAB_RSET .
+VIO_PLL_NV_2 e — 11
23 - _=PP3V3R1V8 SO0 _MCP_IFP_VDD
180 mA 222 | 4ypp_TFPA
223 | 4vpp_1FPB
s, _=PP1V05_S0_MCP_DPO_VDD B
160 ma pae | Vioprot mupso_veross| F28 _ MCP_TMDSO_VPROBE _ gm .,
+VIO_DPO_2
€26 | +v10_DPO_3 TMpso_rseT| F31 MCP_TMDSO_RSET oo 25

DDC Mode Pull-downs

NOTE: DP_AUX_CH1l also requires pull-downs if used for
dual-mode DisplayPort (DP++). If unused no pulls
are necessary, if used for TMDS/HDMI only then

only pull-ups are necessary.

DP_IG_AUX CHO_P s 16
DP_IG_AUX CHO_N s 16

R1710 100K 1 2
R1711 100K 1 2 5 1/T6W MF-LF 402
5 1/T6W MF-LF 402

GPIO Pull-Ups

=PP3V3_S0_MCP_GPIO , i, s

0 10K 1 2

1 10K 1 5 5% I/T6W MF-LF 402

5> 10K 1 , 5% 1/16W WF-LF 402
55 T1/16W MF-LF 402

SATARDRVR_A_EN 16 36
AUD_IP_PERIPHERAL_DET , s
MIKEY_ MIC_LOAD_DET 1

Current numbers from MCP89 A0l Bring-Up Support document (MCP89_TDP_EDP_Bringup_ Targets_Apple.pdf,

dated August 5,

2009).

K6/K69 EDP currents used.

56

RGB DAC Disable:

Okay to float all RGB_DAC signals.

DDC_CLKO/DDC_DATAO pull-ups still required

Connect +3.3V_RGBDAC pin to GND.

NOTE :

No Composite/S-Video/Component Video support on MCP89

Interface Mode

(or use as GPIOs).

—
MCP Signal TMDS/HDMI LVDS
=MCP_IFPA_TXC_P/N TMDS_IG_TXC_P/N LVDS_IG_A CLK_P/N
=MCP_IFPA_ TXD_P/N<0> | TMDS_IG_TXD_P/N<0>| LVDS_IG_A_DATA P/N<0>
=MCP_IFPA_ TXD_P/N<1> | TMDS_IG_TXD_P/N<1>| LVDS_IG_A_DATA P/N<1>
=MCP_IFPA_ TXD_P/N<2> | TMDS_IG_TXD_P/N<2>| LVDS_IG_A_DATA P/N<2>
=MCP_IFPA TXD_P/N<3> | (UNUSED) LVDS_IG_A_ DATA_ P/N<3>
=MCP_IFPB_TXC_P/N (UNUSED) LVDS_IG_B_CLK_P/N
=MCP_IFPB_TXD_P/N<0> | TMDS_IG_TXD_P/N<3>| LVDS_IG_B_DATA P/N<0>
=MCP_IFPB_TXD_P/N<1> | TMDS_IG_TXD_P/N<4>| LVDS_IG_B_DATA P/N<1>
=MCP_IFPB_TXD_P/N<2> | TMDS_IG_TXD_P/N<5>| LVDS_IG_B_DATA P/N<2>
=MCP_IFPB_TXD_P/N<3> | (UNUSED) LVDS_IG_B_DATA_P/N<3>
=MCP_IFPAB_DDC_CLK TMDS_IG_DDC_CLK LVDS_IG_DDC_CLK
=MCP_IFPAB_DDC_DATA | TMDS_IG_DDC_DATA LVDS_IG_DDC_DATA C
LVDS: Power +VDD_ IFPx at 1.8V
TMDS: Power +VDD_IFPx at 3.3V

—

——
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OMIT
Ul400
MCP89M-AO01
FBGA
(6 OF 11) External A
s SATA_HDD_R2D_C_P AH4 | sara a0 TX P —usBo_n | €20 USB_EXTA_N s
71 36 @M SATA_AO_TX_N USBO_P ﬂ“M_P—® 37 75
AirPort (PCIe Mini-Card)
7oy SATA_HDD D2R N g 27 lsara a0 RX N usB1_p | 20 USB_MINI P o7
7o My SATA_HDD D2R P~~~ g 25 lsara a0 RX P " usBl N[ 20 o g USB MINI N oo D
4 o T57
‘s 0| vssa_p|CL0 NC_USB_T57_P
Qo | ussz2_n| B9 e NC_USB_T57 N D
s as SATA_ODD_R2D_C_P AJ3 | sata Al TX_P n 8 External C
7a JE@M SATA Al_TX N (:’3’ S| wusese Ezg USB_EXTC_P s
U USB3 N|TZ2) gy USB EXTC N = seyeos
74 36 SATA_ODD_D2R_N RH2 | saATA_A1_RX_N 7 2 Watermelon
7o My SATA_ODD D2R P~~~ g 28 lsara a1 mx P d usBa P E20 g g USB WM P oo
o usB4 N[ D20 g g USB WM N ~¢yeos
0 Camera/External E
< m 0] usss_p | B19 USB_CAMERA P 29 75
TP_SATA_C_R2D_CP * A36 | sara Bo Tx P [ 0 g uses w[ D19 o USB CAMERA_N D
TP_SATA_C_R2D_CN - AJ7 |sara_Bo_Tx v & D 8 - SD Card/ExpressCard _—
2 1 [Tusee_p|GL° USB_SDCARD_P 50 75
TP_SATA_C_D2RN AH7 | saTA_BO_RX_N ~ usB6 N | F19 e USB_SDCARD N s R
TP_SATA C_D2RP - RH6 | saTA BO_RX_P o] External D
s M usB7_p [ 317 B_EXTD P -
s, K use7_n | H17 USB_EXTD_N o s
P Geyser Trackpad/Keyboard =PP3V3_S5_MCP_GPIO ,
TP_SATA_D_R2D_CP ALY | saTA_B1_TX_P R 5| vsee_p |19 B_TPAD P a7
TP_SATA D_R2D_CN - ALS | saTA_B1_TX_N Q< 5| uspe | P10 g USB TPAD N aD v
ERIE RS External B R1851 'R1853
TP_SATA_D_D2RN ALl | saTA_B1_RX_N we & H| yspy_p| Cl7 USB_EXTB_P 37 75 8.2K 8.2K
TP_SATA_D_D2RP L2 | sata b1 Rx_P a® 8 5| useo w27 USB_EXTB_N . 0 iew 0 iew
e R I = i L
® H usB1o_p [ BL7 USB_IR_P 35 75 C
29 usp10 N | P17 USB_IR_N w7 R1850" R1852!
MXM_GOOD_L = 2H1 | SATA_LED*/GPIO_30 P H Bluetooth
= — - - — ) 617 B BT N 8.2K 8.2K
> USB11_N 29 75 5% 5%
1 MCP_SATA_TERMP ATl | sara_tERMP -2 UsB11 P | 17 gy USB BT P aD - frise 3 friae 3
- oD — B 402, 402,
R1805 UsB_ocox/Gpro_25 [ A7 g USB_EXTA_OC_L .,
%%.49K UsB_oc1*/GpIo_26 | D17 o USB_EXTB OC_L
116w ch% NC_1 USB_0C2*/GPTO_27_MGPIO_0 ii; - USB_EXTC_OC_L
402 NC Y| nc_2 USB_0C3*/GPIO_28_MGPIO_1 - USB_EXTD_OC_L
NCXL{ne_3 oc2# Also for EXTE
1 NCt | ne_4 UsB_RBIAS_GND | D19 ;s MCP_USB_RBIAS_GND OC3# Also for EXCARD
R1
RGMII_VREF | €13 - MCP_RGMII_VREF ame 887860 —_—
76 8 ENET RXD<O0> - B14 | RGMIT_RXDO RGMIT_TxDO | 13 TP_ENET_TXD<0> i
7+ Coy—ENET_RXD<1> 4 | RoMTT_RxD1 ReMII_TxD1 | B3 . TP_ENET_TXD<1> 2402
76 8 ENET RXD<2> - D16 RGMII_RXD2 RGMII_TXD2 Fl4 TP_ENET TXD<2>
7 s (I ENET RXD<3> - F16 | RGMIT_RXD3 RGMIT_TxD3 [ P14 ‘—__—TP ENET_TXD<3> =
_ . ENET CLK125M RXCLK E16 | RGMII_RXCLK Z RGMIT_TxCLk | 614 TP_ENET_ CLK125M_TXCLK
2197 SEP3V3_ENET MCP_RMGT 76« (—ENET_RX_CTRL 214 | RGMII_RXCTL E RMII_TxcTL | B4 g TP ENET TX CTRL
1
R14891'(9) s coy—ENET_ENERGY_DET - H14 | RGMII_INTR/GPIO_35 RGMII_MDC ziz TP_ENET MDC
oy .» PP3V3_ENET_MCP_PLL_MAC RGMIT MDIO | = qpuyp ENET MDIO  cprye
102, 20 mA M16 | +3.3v_PLL_MAC_DUAL sUF 25z | I13 TP MCP CLK25M BUF0 R
2¢ MCP_MII_ COMP_VDD D13 | RGMII_COMP_VDD B
;6 MCP_MITI_COMP_GND E13 | RGMIT_COMP_GND RGMIT_RESET+ (5714 g TP ENET RESET L
1
R14891'% Internal MAC Disable:
éﬁév:s Connect RGMII_RXD<0:3> together to 10K pull-down.
402, Connect RGMII_RXCLK to 10K pull-down.
Connect RGMII_RXCTL to 10K pull-down.
. Connect RGMII_INTR to 10K pull-down (if not used as GPIO).
= +3.3V_PLL_MAC_DUAL must remain connected to 3.3V RMGT rail.
RGMII_COMP_VDD/_GND must remain connected as shown.
Connect RGMII_VREF to 10K pull-down.
Connect RGMII_MDIO to 10K pull-down.
All other pins can be left TP or NC. ]
————— — A
SYNC MASTER=T27 MLB SYNC_DATE=11/23/200
MCP SATA, USB & Ethernet
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=PP3V3_S0_MCP_GPIO , 117 1s
OMIT
2
R1961
Ul400 10K
MCP89M-AO01 216w
FBGA ME-LF
22s =PP3V3R1V5_S0_MCP_HDA (7 OF 11) 1402 R19250
70 ma D6 | +vpp_npa Hpa spara oun Bl o 25 10 HDA_SDOUT_R 1 2 _HDA_SDOUT L
70 - = - AN 2—HDA_SDOUT oy, =1 75
mA 5%
1/16W
R1951 M5ir
s 5 (D HDA_SDINO - E2 f{DI%Ds)DATA;No HDA_BITCLK| B4 - 55 18 HDA_BIT CLK_R 1,\/2\2/\/2 HDA_BIT CLK ooy 51 75 D
5%
1/16W
R1900 < " R1952
49.12 56 AUD_TPHS_SWITCH_ EN E3 [-{DI%_DS)DATAilNl/GP1072 g HDAﬁRESET*CDl - ss1e HDA RST R L. 1/\/\/\/2 HDA_RST_ L G 51 75
1/16W Output limited to +VDD_HDA. 5%
M, Confirmed OK for this signal. R1953 MeIDE e e e m e — e m — e — e — |
402
|
;s MCP_HDA_PULLDN_COMP D3 |upa purrpn_comp HpA_sync| P2 - 2510 HDA SYNC_R 1/\/2\2/\/2 HDA_SYNC oD o 75 | BUF_SIO_CLK FrequenCY |
5% Frequency !
1/16W | HDA SYNC
MF-LF pa— I
02 |
Lpc_AD<0> R1910 22 . 2 K1
75 1 9B 0 R T5TT AN e —ror—LEC—AD R<0> — LPC_ADO (IPU) LG SERIR 18 LPC_SERIRQ oD 0 | 24 MHz 1 !
75 1 39 (gry—LPC_AD<1> -»9-»2 22 LAAAZ = LPC_AD R<1> = "1 | TPC_aD1 (TPU) (79 | !
Lpc_aD<2> R191 22 1 B T/16W MF-LF 402 - _
75 1 3BTy A =2> 1913 = 1W\’2 T T LPC_AD_R<2> Py = LPC_AD2 (IPU) R19260 | 14.31818 MHz 0 ! _—
75 a1 39 BT, 171 ANA2— e T NF—LF—207 LPC_AD R<3> Py LPC_AD3 (IPU) 0 LPCiFRAME*CIJ - LPC_FRAME R_TL LANAN 2 LPC_FRAME_TL U 30 1 75 | |
58 T T T T T T T T T T T T T T
[aF} 1/16wW
TP_MLB_RAM_SIZE K2 LEC DRQU*/GPIO_43 A Mios® T T T TS SCmT oo m - - - -
(IPD) LPC7RESET*CK7 - LPC_RESET L oD 15 24 75 | BIOS Boot Select |
a1 PM CLKRUN L L6 | L,pc_CLKRUN*/GPIO_42 (IPU) LpC_crLko| L3 - LPC_CLK33M_SMC R |
o — - = - oD = 72 : I/F | LPC_FRAME# |
o1, PP3V3_G3_RTC 35 SMC_WAKE_SCI_L Dﬁ SIO_PME*/GPIO_31 = mIsc_vppeno/crro_47| K10 g MCP_CPU_VTT EN L 1 ! LPC 0 !
12 PM_LATRIGGER L Gll | gxT_sMI*/GPIO_32 ©  mMrsc_vppEN1/Gpro_asl C8 - MLB_RAM_VENDOR 1 ! !
s6 AUD_I2C_INT L B3 | A20GATE/GPIO_55 = & MISC_VDDEN2/GPIO_17L 28 gy T57_PWR_EN D NOTE: MCP83 A0l has | SPI 1 !
R1920} R1921 » (—SMC_RUNTIME SCI L 5 "2 |xBrORSTIN®/GPTO_56| ¥ ¥ MISc_vDDEN3/GPTO_ 18| D8 - SMC_ADAPTER EN a0 o st;ing (~10K) | |
< =) ull-downs on
15 9k 49.9K MISC_VDDEN4/GPIO_19| 23 -~ LPCPLUS_GPIO D v a Ehese pins | NOTE: MCP89 does not support FWH, only |
}«éié‘:’ 3213}' » PM PWRBTN L 310 | pyrmTNe (TPU-SS) MEM_VDD_SEL/GPIO_46 - MCP_MEM VDD_SEL_1V5 ) | LPC ROMs. So Apple designs w:}ll | C
s, [ ],%6 " PM_SYSRST DEB E L F10] RerBTN* (IPU-S5) FancTLO/GPTO 61 BT ODD_PWR_EN_L oI e |_ _ _ _hot use LPC for BOOtROM override. |
FANRPMO/GPIO_60/MGPIO_2| HE - MEM_EVENT_L ) 15 25 26 39
RTC_RST L o G16 | prc rsTH FANCTL1/GPIO_62[ €6 g ENET_LOW_PWR oD ¢ e | mm e e e — - — - 1
- - FANRPM1/GPTO_63/MGPTO_3| B4 g SDCARD_RESET am e I SPI Frequency Select |
39 PM_RSMRST_L - C1l | PWRGD SB (IPD) SLP_s3#yC4 PM_SLP_S3_L ! |
_ _S3%y - U ¢ 3 5 o
. O MCP_PS_PWRGD ; €2 | pwrep (1eD) sTR_RMGTHES ; PM_SLP RMGT L g | Frequency] SPI_DOJ| SPI CLK |
D5
s -~ (IPD) SLP_S5%| - PM_SLP_S4_ L |
NOTE: MCP89 A0l has strong (-10K) are —=270 - D ¢ 10 20 w0 6 25.0 MHz 0 0 !
pull-downs on these pins. \ w0 @un—MCP_WAKE REQ L - () MCP_WAKE_REQ* Mcp_vipo/cpro_13| X3 - MCP_VID<0> oD 1 e ! !
» PM BATLOW L A7 | ucp wakE DIS* mcp_vipl/cpro_14] K4 - MCP_VID<1> oD 0 o | 31.2 MHz 0 1 |
D EM BATLOW L | g A4 |
H DA Output C ap S (TPU-85) QU MCP_VID2/GPIO_15| K5 - MCP_VID<2> oD 0 o | |
o 20 @um—MCP_MEM_VDD_EN - B7 | MCP_MEMVDD_EN/GPIO_44 MCP_vID3/GPIO_16| X6 - MCP_VID<3> oD |
For EMI Reduction on HDA interface b - - - E - - e - o 42.7 MHz ! 0 N
20 @um—MCP_MEM_VTT_EN o510 | MEMVTT_EN/GPTO_45 s sPI_cso*/Gpro_10| E11 g SPI_CSO R L oo o s ! 62.5 MH 1 1 !
HDA_SDOUT_R - SM_INTRUDER L 316 | nrRUDER* sPI_crr/GeIo 11l D7 g SPI_CLK_R oD o | . z |
- — — = —ep———CO
HDA BIT CLK R__ .. .. spI_pI/GPIO_ o8l T1l o SPI_MISO am e o s ! |
SPT DO/GPIO 09| B8 ey SPI _MOSI R s INOTE: 42 & 62 MHz use FAST READ <:ommand.I
HDA RST R L 18 s SMC IG THROTTLE L - G5 | MGPU PIO0/GPIO 6 - - w3 g ing | Straps not provided on this page._l
o= = 6 sxrsepo /B o | | McP SPKRR . e - =T
HDA_SYNC_R 18 75 T57 RESET - H5 | ypy_PIO1/GPIO 7 SPKR/GPIO_1 - MCP_ SPKR o [TD
GFXVCORE_PWR_EN &— 10 | MGPU_PTO2/GPTO_23 THERM_DIODE_p| &3 - MCP_THMDIODE_P
C1950: Cl1952: -7 — — = P oD o 70 )
10P51: Tgll SPIROM_USE_MLB P MGPU_PIO3/GPIO_24 THERM_DIODE_N| - MCP_THMDIODE N o s 7 P1{01K9 7M%P <PKR
. A4 5% H
cBRy 2 iRy 2 JTAG_MCP_TDI > S0 | srac o1 (1PU) SNB_CLKOL 2= ogy SMBUS_MCP_0_CLK e S ERTRA Hien _
402 402 JTAG_MCP_TDO o D10 | ymag Tpo SMB_DATAO = P SMBUS_MCP_0_DATA CED 12 42 75 ,402 0 = USER mode (Normal boot mode)
JTAG MCP_TMS = B0 | grag TMs (1PU) SMB_CLK1/MSMB_CLK - - SMBUS_MCP i CLK o 2 75 1 = SAFE mode (For ROMSIP recovery)
1Cl1l951 1C1953 JTAG_MCP_TRST_L ~ ELO - SMB_DATA1/MSMB_DAT: — SMBUS_MCP_1_DATA s .
L %%OPF %%OPF N S TAG MOD TCK _:_Alocj::z,iziw (IPD) SMB_ALERT*/GPTO_64| C2 "; AP_PWR_EN ®]S o o = Connects to SMC for automatic recovery. B
2 ;%EM 2 ;%EM e a BUF_SIO_CLK/GPIO_33| HL - ARB_DETECT_L 1
24 MCP_CLK25M XTALIN - ALl | wpALIN
H11
J_ + @} MCP_CLK25M_XTALOUT 21| xratour SUS_CLK/GPIO_34 - PM_CLK32K_SUSCLK R gwym 24 75
= TEST_MODE_EN| 24 g MCP_TEST_MODE_EN
2 (oy—RTC_CLK32K XTALIN 216 | xTALIN RTC prG_TEST| 116 g
GPIO Pull-Ups/Downs -+ qumRTIC_CLK32K XTALOUT | | qu O | xsaiovs_wrc exc_reor KIE o S—
—pp M 1 1 1
=PP3V3_S5 MCP_GPIO ,, R1930! 1R1931 R1959 R1966 R1975
=pp MCP ; 10K 100K FOK 1ox X
— — — 5% 1%
=PP3V3_S0_MCP_GPIO ; 51 1s 17180 216w frra frra frra s
PCIE_RESET L 1o 2 HegLE it , 402 , 402 , 403
R1980 10K 1 2 SDCARD_RESET
A 15 30 _—
R1I9871 10k 1%2 5% I716W ME-LF 402 p57 RESET 1
:.,999 100K LAAN 2 5% 1716w MP-LF 402 GpyyCORE_PWR_EN o n = =
R1986 100K LAANZ : 1 1:: ﬁ‘ii :gz SPIROM_USE_MLB 184150 PP .
o Platform-Specific Connections
R1983 10K LAAN 2 MCP_CPU_VTT_EN_L .,
R1I984 10k LAAAZ o i i:: MF-LF :gz MLB_RAM VENDOR o R1965
R Q MF-LF T -
R1985 100K LAAAZ—or 1O METRY 207 157 PWR_EN e 7521 (y—LPC_RESET L 1 AA7 2 LPC_PWRDWN L g 5o o
R1I987 100K 1 AANZ i LPCPLUS_GPIO a1 2y
Q 958 5 1716w MF-LF 402 blllé‘lz‘g
-"9 9 10K 1/\/\/\/2 T/7T6W MEF-LF 402 ODD_PWR_EN_L e -
R198 LOK 1 A\AA2 e T S MEM RVENT L 16 25 26 30 s 40 39 18 6 PM_SLP S4 L — PM_SLP_S5 L g s
R1990 10K LAANZ - 92 ENET LOW_PWR o te D FiakE B ASE=TRUE -
R 5 1716w MF-LF 402
R1I991 10K LAAA g e T SMC_TG_THROTTLE L . NOTE: MCP SLP_S5# signal has the pr—— m— A
R1992 100K 1\ 2 MCP VID<0> .o behavior of Intel’s SLP_S4# signal. o C LASTRRSTo ] T SINC DATEC11/25/200
R1993 100K 1 2 o® I716W MF-LF 402 Mop yID<1> .
= s 6
R1994 100K lmz SO WTE AT ycp yipegs e MCP HDA, LPC & MISC
R W MF-LF
R1995 100k LAANZ e mrrr g MCP_VID<3> 15 62 1 051-8563 | D
R1996 10k LAAA 2 AP_PWR_EN 15 20 6 Apple Inc.
R1997 5% 1/16W MF-LF 402 = = () A.13.0
100K 1 2 . .
VYV —— ) A G 1 NOTICE OF PROPRIETARY PROPERTY:
R1998 20k 1/\/\/\/2 SPI MISO s a1 s THE_INFORMATION CONTAINED HEREIN IS THE
5% T716W MF-LF 402 PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 19 OF 109
II NOT TO REPRODUCE OR COPY IT
: . III NOT
Current numbers from MCP89 A0l Bring-Up Support document (MCP89_TDP_EDP_Bringup_Targets_Apple.pdf, dated August 5, 2009). K6/K69 EDP currents used. Tv Ar michms mEsERvED L (HOUE O EARE 18 OF 80
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NOTE:

22 7

22 13 7

Current

numbers from MCP89 A0l Bring-Up Support document (MCP80_TDP_EDP_Bringup_ Targets_Apple.pdf,

dated August 5,

22 uA (G3)
5 mA (SO)

2009).

+3.3V_VBAT

+3.3V_DUAL_2

"SW" rails are dynamically switched in the S0 state as needed, controlled by MCP89 GPIOs.
OMIT
OMIT Ul400
Ul400 Mcpngg;Am
MCP89M-AO01 22 » _=PPVCORE_S0Q_MCP (9 OF 11) =PPVCORE_SW_MCP_GFX
—PP1VOS SW MCP FSB . FOBFGAII) —PP1V5R1V35 SW _MCP MEM .. . 1 8450 mA (0.85V) AB:;’ +VDD_COREA_1 +VDD_COREB_1 33 15350 mA (0.85V)
2000 mA G32 | 4yrr_cPu_1 +vDpp_MEM_1| BG14 4300 mA AB20 +VDD_CORER,_2 +VDD_COREB,_2 Y
K29 | 4yrn_cpu 2 +vDD_MEM_ 2| AL7 = +VDD_COREA_3 +VDD_COREB_3 —
D32 | yrr cpu_s +vpD_my_3| AF18 = +VDD_COREA_4 +VDD_COREB_4 o
129 | 4yrn_cru 4 +vDD_MEM_a| AFZL = +VDD_COREA_5 +VDD_COREB_5 i
¥26 | 4ypn_cru s +vDD_MEM_5| AL — +VDD_COREA_6 +VDD_COREB_6 —
V26 | vyrr_cru_e S T - +VDD_COREA_7 +VDD_COREB_7 o
227 | 4yrn_cru 7 +vDD_MEM_ 7| 2K —= +VDD_COREA_8 +VDD_COREB_8 =
27 | yyrn_cru s +vDD_MEM_ 8| AGL3 — +VDD_COREA_9 +VDD_COREB_9 —
329 | yrr_cpu_o VDD MM o| AF16 — e +VDD_COREA_10 +VDD_COREB_10 T
27 | yyrr_cpu_10 +vDD_MEM_ 10| AF22 = +VDD_COREA_11 +VDD_COREB_11 =
226 | yrr_cpu_11 +yDD_Em_11] AG20 = +VDD_COREA_12 +VDD_COREB_12 =
F32 | 4yrn cpu 12 +vDD_MEM_ 12| A5 = +VDD_COREA_13 +VDD_COREB_13 =
232 | yyrn_cpu_13 +vDD_MEM_13] AGL9 = +VDD_COREA_14 +VDD_COREB_14 -
629 | yupr cou 14 ™ +vpp wmm 14| AFZ3 — +VDD_COREA_15 +VDD_COREB_15 o
W26 | yyrn_cpu_15 o +vDD_MEM_ 15| B39 = +VDD_COREA_16 +VDD_COREB_16 —
U27 | 4ypr_cru_16 B +voo_wmm 16 AFLO = +VDD_COREA_17 +VDD_COREB_17 o
31 | ymr_cru_ 17 =R ——— AGL7 = +VDD_COREA_18 +VDD_COREB_18 =
32 yrr cru1e O +vpD_mEM_ 18] AL6 — +VDD_COREA_19 +VDD_COREB_19 e
B32 | yymr cpu 10 (4 +vD_mmm 10| ASLE = +VDD_COREA_20 +VDD_COREB_20 =
28 | yyrr cpu_20 +vpD_mn_20| AH1Z = +VDD_COREA_21 +VDD_COREB_21 =
H30 | 4ypr_cpy 21 +vDD_MEM_ 21| A2 = +VDD_COREA_22 +VDD_COREB_22 -
026 | 4ypr oy 22 DD MEM 22| AFLS e +VDD_COREA_23 +VDD_COREB_23 —
26 | 4yrr_cry 23 +vDD_MEM_ 23| A3 = +VDD_COREA_24 H +VDD_COREB_24 s
H31 ALS +VDD_COREA_25 +VDD_COREB_25
532 :Ziifziﬂi : :Ziﬁfﬁﬁi ; ALS U22 | +vDD_COREA_26 H +vDD_COREB_26] N7
R26 | yyrr ooy 26 VDD MEm sel AFL7 ;22 +VDD_COREA_27 @  *VPD_COREB 27 ';; i
N26 | ,yrr ooy 27 DD MEM 27] AILL ) +VDD_COREA_28 =] +VDD_COREB_28
— DD MEM 28] AI8 NOTE: VDD_COREX_SENSE signals should NOT Y22 | 4yDD_COREA_29 Z  +VDD_COREB_29 N5
PP1VO5 SO MCP FSB VDD mEM 29| AFI4 be used for remote sensing unless AA22 | ,ypp COREA_30 O  +vpp_cores_3o[ N13
200 ma = W27 | omr cpuz 1 DD mEM 30| ATLO COREA/COREB are powered by separate P12 | .yDD_COREA_31 A,  +vpp_corep_31| N15
W28 | Lyrr cous 2 VDD wmm_ 31| AF20 regulators. ] Pi(l’ +VDD_COREA_32 +vDD_COREB_32| 29
Y27 | yyrr opuz 3 — Instead connect regulator sense point P +VDD_COREA_33 +vDD_corEB_33| V17
FZX as close to COREB FET as possible. +VDD_COREB_34 Vij
- TP_MCP_VDDCOREA_SENSEP L10 | 4ypp COREA_SENSE +VDD_COREB_35|_2o2
TP_MCP_VDDCOREA_SENSEN L9 | GND COREA SENSE +VDD_COREB_36|——
— — +VDD_COREB_37
, _=PP1V05_S0_MCP_PE_DVDDO +vDD_COREB_38| Y20
200 mA (DVDDO & DVDD1) AF7 | 4yI0_PE_DVDDO_1 +VDD_COREB_39| Y17
(PE0[3:01]) AF8 | 4vI0_PE_DVDDO_2 +VDD_COREB_40| Y18
AE9 | 4y10_PE_DVDDO_3 +vpD_cores_41| 27
AE10 | 4y10_PE_DVDDO_4 +vpD_coreB_42| B8
; =PP1VO5_S0_MCP_PE_DVDD1l
AE6
200 ma (BVDDO ¢ DVEDI) |00 #5001y conn e T2 HCP VDDCORED SENSE
¢ aES _PE_| _ GND_COREB_SENSE T10 TP_MCP_VDDCOREB_SENSEN
+VIO_PE_DVDD1_3
, _=PP1V05_S0_MCP_PE_AVDDO PP1V05_S0_MCP_SATA_ AVDD
500 mA (AVDDO & AVDD1) AC13 | +vI0_PE_AVDDO_1 +vIo_saTa_avpp_1| AEL 300 mA
(PEO[3:0]) AB12 | \y10_PE_AVDDO_2 +VIO_SATA_AvDD_2| AE2
AC12 | 4y10_PE_AVDDO_3 +vIO_sATA_avDD_3| 2AE3
AD11 | 4y10_PE_AVDDO_4 +VIO_SATA_AvDD_4| AE4
AD13 | 4y10_PE_AVDDO_5 +VIO_SATA_AvDD_5| AES
AB13 | 4yI0_PE_AVDDO_6 __=PP1V05_S0_MCP_SATA DVDD
, _=PP1V05_S0_MCP_PE_AVDD1 o B +vI0_saTa_pvpp_1| AF1 100 mA
500 mA (AVDDO & AVDD1) ¥12 | 4v10_PE_AVDD1_1 +vI0_sATA_DVDD_2| AF2
(PEO[5:4], PE1[1:0]) Y13 | +vio_PE_AVDD1_2 +VIO_saTA_pvpp_3| AF3
AALS | +y10_PE_AVDDL_3 +VIO_sATA_pvpp_4| AF4
W12 | 4y10_PE_AVDD1_4 +VIO_sATA_DVDD_5| AF3
W13 | +vio_PE_AVDD1_5 +vIo_saTa_pvpp_e| AF6
.., _=PP3V3_S0_MCP_HVDD +VIO_SATA _DVDD_7 :io
T11 +VIO_SATA_DVDD_8
30 mA +3.3V_HVDD_1 — - ~ [arit
T12 | 133y mvop 2 +VIO_SATA_DVDD_9 =
013 +VIO_SATA_DVDD_10
+3.3V_HVDD_3 AE12
+VIO_SATA_DVDD_11
2., _=PP3V3 S0_MCP +VIO_SATA_pvDD_12| AE13
250 mA U1l | 43.3v 1 =PPOV9_ENET_ MCP_RMGT
Ul2 | 43.3v 2 +vDD_DUAL_RMGT 1| 112 140 mA
F5 | +3.3v_3 +vDD_DUAL_RMGT 2| 113
B29 | +3.3v 4 =PP3V3_ENET_MCP_RMGT
ES | +3.3v_5 +3.3v_DUAL_RMGT_1| 213 300 mA
.., _=PP0OV9_S5_MCP_VDD_AUXC +3.3v_puar,_ruer_2| B13
150 mA L1l | 4yDD_DUAL AUXC_1 =PBIVI 55 MCP
17 — — — +3.3v_puar_uss_1| 220 200 mA 240 mA
+VDD_DUAL_AUXC_2 Al9
420 | 1ypp_puar, auxc 3 *3-3VDUAL USB 2
2218 » _PP3V3_G3_RTC +3.3v_puar,_1| F8 40 mA
aAl6 E8

K6/K69 EDP currents used.
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OMIT OMIT
Ul400 Ul400
MCP89M-A01 MCP89M-A01
FBGA FBGA
(10 OF 11) (11 OF 11)

AP21 | GNp_1 GND_68| AD7 AU24 | gnp 135 GND_200| E33
M37 | Gnp_2 GND_69| B12 AULS | gnp_136 GND_201| M35
AM21 | D 3 GNp_70| P12 2G5 | gnp_137 GND_202| AV2
AU37 | GNp_a GNp_71| B12 AD35 | gnp_138 GND_203| RK2
AC27 | gD s GNp_72| 612 AJ18 | Gnp_ 139 GND_204| AU
D18 | gnp_6 GND_73[ 22 AL18 | Gnp 140 GND_205| F37
Bl | gnp_7 GND_74| AL12 AR24 | gnp 141 GND_206| C3
AD5 | GNp_8 GND_75| AM6 AR5 | Gnp_142 eNp_207| 37
J2 | eND_9 GND_76| AD37 G18 | GNp_143 GND_208| V35
ATL | GNp_10 GND_77| BG32 B9 | Gnp_144 GND_209| 627
AM30 | eNp 11 enp_78| H12 209 | gnp_145 GND_210| AA35

Cl | GNp_12 GND_79| AR35 AM24 | Gnp_146 GND_211| AU18
AT3 | GNp_13 GNp_go| HO H24 | Gnp_147 GND_212| AR6
AP24 | GNp_ 14 Gnp_g1| 624 B30 | gnp_148 GND_213| AV36
AM33 | GNp_15 GND_sg2| V10 AR21 | Gnp_149 GND_214| B33
AE27 | GND_16 GND_83| V3 D24 | GNp_150 GND_215| 2J27

AJ24 | GNp_17 GND_ga| AL30 AU30 | gnp_151 GNp_216| 82
AH18 | GNp 18 Gnp_gs| 67 AKS | gNp_152 GND_217| G35
A28 | oNp 19 GND_sg6| V29 N18 | gnp_153 GND_218| 267
AM18 | eNp 20 GND_g7| AP15 B24 | GND_154 GND_219| AP8
B6 | gNp_21 GND_gg| ANZ K15 | gNp_155 GND_220| AU2
J32 | gnp_22 GND_go| AI12 M19 | Gnp_156 GND_221| APY
AJ21 | GNp_23 GND_90| ARLS AH27 | Gnp_157 GND_222| AD31
AK35 | GNp_24 GNp_91| N20 E18 | GNp_158 GNp_223| V37
H15 | Gnp_25 GND_o2| P21 AA34 | Gnp_159 GND_224| BA37
D33 | gnp_26 GNp_93| B21 AK31 | gGNp_160 GND_225| AG37
B18 | Gnp_27 GND_o4f 621 K11 | gnp_161 GND_226| AL15
M32 | GNp_28 GND_os| H21 AU21 | Gnp_162 GND_227| AR18
B2 lenp_29 [ Gnp_oe| ARZT V34 | eup_163 ) enp_228| 214
B¢ lenp_30 = enp_o7| AM27 AL21 | GNp_164 % enp_229| K14
J5 |enp_31 (9 onp_os| AP27 AALL | Gnp_165 () enp_230| F2
K18 | gnp_32 GND_99| AMLS M34 | Gnp_166 Gnp_231| K27
AN34 | Np 33 GND_100| 2231 B27 | GND_167 GND_232| AL
AD10 | GNp_34 GND_101| AMO V28 | gGnp_168 GND_233| AB26
F34 | gnp_35 GND_102| AH24 C38 | GNp_169 GND_234| M29
V8 | gnp_36 GNp_103| K12 D27 | gNp_170 GND_235| 630
R35 | gnp_37 GND_104| I31 R34 | GNp_171 GND_236| R28
AR9 | GND_ 38 GND_105| B30 I35 | gNp_172 GND_237| R29
AA2 | GNp_ 39 GND_106| 2K7 AK34 | gnp_ 173 GND_238| R31
AR10 | gNp_40 Gnp_107| V7 E15 | GNp_174 GND_239| Y17
R32 | Gnp_41 GNp_108| M31 AR30 | Gp_175 GNp_240| X8
AG29 | eNp 42 GND_109| 2U12 AU33 | gnp_176 GNp_241| Y21
H8 | Gnp_43 GND_110| AP6 J34 | GNp_177 GND_242| V31
AP12 | GNp a4 Gnp_111| B37 AH30 | Gnp_178 GNp_243| U18
AM12 | GNp_45 GND_112| 236 J4 | GNp_179 GND_244| W21
AH21 | GNp_46 GNp_113| F35 AU27 | gnp_180 GND_245| Y19
V32 | gNp_a7 GNp_114| 227 AUL | Gnp_181 GND_246| W18
AR33 | GNp_48 GNp_115| P35 AG10 | gnp_182 GND_247| Y20
J7 | eND_49 GND_116| AL24 B9 | Gnp_183 GND_248| W17
AA32 | GNp 50 GND_117| AP30 B27 | GND_184 GND_249| V21
AG34 | gNp 51 GNp_118| AHLS L21 | GNp_185 GND_250| AA28
2K37 | GND_52 GND_119| B21 AU38 | gnp_186 GND_251| AA29
K24 | gnp_53 GND_120| AV3 H18 | GNp_187 GND_252| N17
K21 | gnp_s54 GND_121| AT38 B15 | GNp_188 GND_253| AD28
I8 | eND_55 GND_122| B38 AA4 | GNp_ 189 GND_254| AD29
AG8 | GNp_s56 GND_123| AA21 AJ1S | GNp_190 GND_255| AG4
ANS5 | GNp_57 GND_124| AD4 L18 | GNp_191 GND_256| W19
V2 | gnp_s8 GND_125| 237 23 | eNp_192 GND_257| W20
AD32 | gNp_ 59 GND_126| AP18 G15 | GNp_193 GND_258| RA26
AD2 | GND_60 GND_127| AN4 AL27 | Gnp_194 GND_259| AB27
D15 | gnp_61 GND_128| B24 AV37 | Gnp_195 GND_260| 2217
AG2 | gNp_62 GND_129| P30 D9 | Gnp_196 GND_261| AAL8
L15 | gnp_63 GND_130| V4 L4 | GNp_197 GND_262| AA19
BK32 | GNp_64 GND_131| 227 N19 | gnp_198 GND_263| 2820
AR12 | GNp_65 GND_132| AD34 H27 | GNp_199 GND_264| U21
AN35 | GND_66 GND_133| RK4
AN37 | GND_67 GND_134| R37 = =

————
SYNC MASTER=T27 MLE

MCP Power & Ground
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7

=PP1V5R1V35_S0_MCPDDRFET

C2300 helps reduce input rail
droop during Q2300 turn-on.
PLACE_NEAR=Q2300.9:2 mm

CRITICAL 02300
C2300:
100%1: o CRITICAL Part STMFS4854N
cERMOKER 2 *STMFS485NST1G | Type N—Channel
1206-1
DQZM%OO Rds (on) 10 mOhm @3.2V
= b, Loading | 4.3 A (EDP)
0, _=PP5V_S3_MCPDDRFET ) neEx NC
4 |gf
& xewvry 6 MCPDDRFET_KELVIN g ..
2z S
- 1C2305 @
vee L 0.1uF i
—T— 20% 7 123 |5
SLIg;zsggosu : g J<
NC
o 10 (r—MCP_MEM_VDD_EN P TDEN 5 MCPDDRFET_SENSE gomy o1
7
CRITICAL © MEP};ErN.‘—GiTEt p—— PP1V5R1V35_SW_MCP
MCPMEM_CNFG 3 lonre s| 6 ( tven to ) ﬂﬁﬁég%ﬁi%gz B
ponEl 8 TP MCPMEM DONE MRKEBASEZIRUE (OR 1.35V)
1R2305 . — =PP1V5R1V35_SW_MCP_MEM ., y 1
560K GND __PAD 4250 mA
i?lsw ¥ .
uE NV Requirements:
240 - Min Ramp-Up Time: 20 uS (10% to 90%)
<R1> J_ - Max Ramp-Up Time: 65 uS (ENABLE to 90%)

Approx. Ramp Time (EN to 1.35V, uS):

20 7 _=PP5V_S3 MCPDDRFET

DIMM

CRITICAL

Q2355
NTUD3170NZXXG
S0T-96

3

7.91 + 0.0678 * R1(Kohms)

- FET Ron <= 3.8 mOhms
NOTE: nVidia recommends Infineon BSCO030NO3MS for Q2300.

Gated Rail Savings: 120mW

CKE Clamps

CKE must be held low to keep memory in self-refresh.

Clamps enable before MCP89 MEMVDD rail switched off.

Clamps release after MCP89 MEMVDD is up and CKEs are driven by MCP89.

Clamps also discharge VTT rail via termination resistor on each CKE signal on DIMM.
Q02355/02356 chosen for low output capacitance.

MEM_A_CKE<0>

MEMVTT_EN_TL 5

R2350*"

10K

1/16W

MF-LF

4022

02350

SSM3K15FV | p
SOD-VESM-HF l—
KH
=

CED 1 25 7

MEM_A_CKE<1>

| e

CRITICAL

Q02356
NTUD3170NZXXG
OT-963

D 1 25 73

NO STUBS on CKE signals!

MEM_B_CKE<0>

3 CID 14 26 7
p———— —
SYNC MASTER=T27 MLE SYNC DéTE=11/23/200
. .
MCP89 Memory Railil Gating
s MEM B _CKE<1>  wryiiuons 051-8563
Apple Inc. it
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, _=PPVCORE_S0_MCPGFXFET

, _=PP5V_S0_MCPFSBFET

1 FXVCORE_PWR_E

MCPGFX_CNFG

2

w

C2400 helps reduce input rail
droop during Q2400 turn-on.
PLACE_NEAR=C2400.1:1 mm

XW%§00

~

vee

U2405
SLG5AP033

EN TDFN

CRITICAL
CNFG S

1C2406
820PF
587
CERM
402
<Cl>

2

Approx. Ramp Time (EN

DONE

MCPGFX_ GATE
(G driven to VCC)

1 E E 2 MCPCORESQ_VSEN_P oD 62 7
CRITICAL

1 C2400 rracE NEAR=02400.5:2 mm

—L Toour

20%

B X201
1 é E 2 MCPCORESQ_VSEN_N U o2 7

PLACE_NEAR=C2400.2:1 mm

02400

Part Si4838BDY
CRITICAL Type N-Channel
02400
ST4838BDY Rds (on) 3.2 mOhm @2.5V
s0-8 Loading 15.35 A (EDP)

[T

PPVCORE_SW_MCP_GFX
MIN LINE WIDTH=0.6 mm
MIN_NECK _WIDTH=0.25 mm

TP_MCPGFX_DONE

THRM
D

to 1V, uS): 43.9 + 0.6943 * CI1(pF)

VOLTAGE=U.9V
MARE_BASE=TRUE

— =PPVCORE_SW_MCP_GFX ., .;

NV Requirements:

- Min Ramp-Up Time: 100 uS (10% to 90%)

- Max Ramp-Up Time: 1500 uS (ENABLE to 90%)
- FET Ron <= 2.5 mOhms

NOTE: nVidia recommends Infineon BSC020NO03MS for Q2400.
Gated Rail Savings: 860mW

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=11/23/200

MCP89 GFX Core Rail Gating

051-8563 | D
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8 7 6 5 4 3 2 1

MCP Non-GFX Core Power 1.2560 MCP 1.05V PCIe Analog Power
. - _=PPVCORE_S0_MCP , _=PP1V05_S0_MCP_AVDD_UF 30-OHM-5A PP1V05_S0 MCP_PE_AVDD S
[MIN LINE WIDTH=0.4 FH — o nn o
8450 mA (0.85V) 800 mA 1 Y Y L2 MIN-NECK—WIDT) 500 mA
0603 VOLTAGE=T.05V
C2500: 1C2501 1C2502 1C2503 |1C2504 |*C2505 ([*1C2506 |[*C2507 |[*C2508 C2560:! 1C2561 562 1C2563 1C2564 |1C2565 1C2566
10UF —— —— 4.7UF — —L0.220F - 0.1UF - 0.1UF ——0.1UF —— 0.1UF 0.1UF 10UF —— ——4.70F L 1 o = 0.1UF ——0.1UF —-0.1
20% —1— —T— 20% -T— 10% -T 20% -1 20% -1 20 -1 20% T 20% 20% 20% —T1— —T— 20% -T 10% -T 10% — 20% -1 20%
6.3V 4av 10V 6.3V 10V 10V 10V 10V 10V 6.3V 4av 10V 10V 10V 10V 10
X5R 2 X5R 2 ¥5R 2 x5R 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM X5R 2 2 xsR 2 X5R 2 ¥5R 2 CERM 2 CERM 2 CERM
603-1 402 402-1 402 402 402 402 402 402 603-1 402 402-1 402-1 402 402
=+ L2567 = MCP 1.05V SATA Analog Power
MCP Memory Power 30-OHM-5A PP1V05_S0_MCP_SATA_AVDD ,, D
m 2 MIN-NECKWIDTH=0:2 MM 300 mA
2010 15 =PP1V5R1V35_SW_MCP_MEM 0603 VoL RGN T 55y
4 mA (1.
300 (1-5V) C2567: |*¢2568 [1C2569
1C2513 |1C2514 |*C2515 ([1C2516 |*C2517 |([*C2518 |1C2519 §208 T T 20
== 0.1UF F 0.1UF 0.1UF 3R 2 2 x3g
h 20% 603-1 402
10V 10V
2 CERM 2 CERM
402 402
L CRITICAL MCP 1.05V CPU/FSB/MEM PLL Power
= = 220-OHM-2.2A
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power » =PP1V0S5_S0_MCP_PLL_UF EplV05 SO MCP PLL FSBMEM
555 mA 1 MIN_NECK_ WIDT! 70 mA
.5, =PP1V05_SW_MCP_FSB 1515, =PP1V05_S0_MCP_FSB 0603 VOLTAGE=T.05V
2000 ma 200 ma C2570 1 1C2571 |[1C2572 |1C2573 |
4. 7UF —=0.1UF ——=0.luF ——0.1UF
C2520: 1C2521 ([r1C2522 1C2523 C2524 1 1C2525 R2570 |2 cex 2 cex 2 cex
10UF 4.7UF 1UF 4.7UF — 1UF PLACE_NEAR=R2570.1:50 mil %:g*; Gosm Gosm Gosm
— 10% 10% 0.33 02 402 402
10V AV 10V 1 2
402-1 402 402-1 MIN L E 5%
ggg}ygﬂm“ 0:25 1M 102,41552“ = MCP 1.05V PCIe/SATA PLL Power
L 1.2575 PP1V05_ S0 MCP_PLI_PEXSATA .,
= = [WIN LINE WIDTH=0.2°FM —
= 220-0HM-2.2A MIN-NECK—WIDT
MCP 0.9V AUX Core Power ) m R VOLTAGE=T. 05V
o, =PPOV9_S5_MCP_VDD_AUXC 0603 ! Cc2579 325 ma
150 ma ! C25751 1C2576 [1C2577 [2C2578 |1 JnlUF
4.7y —=0,1UF ——=0.luF ——0.1UF —— (3,
1C2526 o C2527 B , lov , 1ov , 1ov , 102 C
—— 0.1uF ufF PLACE_NEAR=R2575.1:50 mil fg’z‘ Cosm Gosm Cosm
T 5 m*
2 CERM 2 CERM
402
q CEITSICAL = MCP 1.05V Core/Misc PLL Power
= 220-OHM-2.2A EBLVO5 S0 _MCP PLL_CORE 1
MCP 1.05V PCIE Digital Power LYY Y L, %ég%“wmm 0:2 i
0603 160 mA
=PP1V05_S0_MCP_PE_DVDD
’ 25801 1C2581 [1C2582 [1C2583 |1 9nlUF
200 mA 4.70F 0.1UF  —=0.1uF — 0.1UF oy
- 225 8%
C2530: 1€2531 |'€2532 |1€2533 |1C2534 |1C2535 PLACE_NEARSR2580.1:30 milyeg 2 ¢x ? Gemm ?
4.7UF — L 4 =01 ——0.1uF uF
X7 T, %8{’3 T, %8{’3 T, i T, 1% m*
X5R 2 2 xs5R 2 ¥5R 2 CERM 2 CERM 2 CERM ——
402 402-1 402-1 402
=PP3V42_G3H_OPA330
= , HTOL_SENSE:YES SMC_N_MIRROR
MCP 1.05V Memory DLL Power C2599 HTOL_SENSE:YES
- 2 200.%1UF R2597
., =PP1V05_S0_MCP_M2CLK_DLL v, HTOL_SENSE : YES
550 mA 402 Y T-563-H
C2540: 102542 e . NTZDSlSZP
4.7UF 0, 1uF = MESSE +In U
é%‘ém CRITICAL | HTOL_SENSE:YES
o CRITICAL
,=PP3V3_S0|OPA333 | ot SENGE:YES U2594 PLACEMENT NOTEs:
= MCPHVDD:P3V3 HTOL_SENSE:YES - OPA330 Place close to SMC B
=PP3V3_SO0_MCP_PLL_UF R2593 R2596 HTOL_SENSE:YES 5C70-5 (F and C
’ .. 9o , PP3V3 S0 LDO R L 1K 2590 HTOL, SENSE YES
MCP 3.3V I/O Power MCP 3.3V/1.5V HDA Power 260 mA AN A 8= ANV CRIT > R2598
. =PP3V3_S0_MCP . =PP3V3R1V5_S0_MCP_HDA MCPEVDD : szs MCPHVDD {P2V5 Ve VOLThGESs 30 ] Ocf MM blaélf'gg 9 2 4
250 ma 70 mA R2 C259 102 a0z’ NLZD3152P MECLE Y. HESggs&NSE :YES
10K 1UF CRITICAL LDJ:ADJ HTOL_SENSE:YE{ 1 A
: C2545 1C2546 (1C2547 C2548: : C2549 msw 2 39 OMIT TABLE R2594° MCPHVDD = : 402
1uF —— 0.1uF 0.1uF 4 .7UF . 1uF = 102 2 592 10K 1C2592 3 %0%
n T, i 358 62 3% %8{’3 TR, U 1/100 S
2 CERM 2 CErM CERM 2 2 CErM = MIC5365-2.5V ME-LF _— }gF
402 2 603 402 1] 402 10v
- vour 2 i GND_SMC_AVSS %
MCP_PLL_LDO_EN 3len Nc | 4LDo_ADJI MCP 3.3V PLL Power -
= = GND = PP3V3 S0 MCP HvDD 1 PP3V3 so MCP PLL HVDD 15
MCP 3.3V AUX/USB Power 2| LDO:ADJ " SMC P10 MIN LINE ] 3333 95 0402 N LINR WIDTH=0-2 MM 50 mA ™
_ MCP 2.0V-3.3V RTC Power 2591 D == VOLTAGE-3.3 Cc2590 JORTAGE=3. 3V
.5, =PP3V3_S5_MCP 10K HTOL_SENSE:YES €259
= o _ i 4.7UF 0 1TUF
240 mA 1515 7 _PP3V3_G3_RTC = 11aw R2599 208 S O
? uA (G3) i, 1oox cu cexu
C2550¢ 1C2551 5 mA (SO) C2552: 17164 402
4.7uF 0.1uF 4.7UF CRITICAL = )
0% 20% 20% L2595 MCP 3.3V DP & USB PLL Power
6.3V 1ov 6.3V = =
CERm 2 2 Crrm CERM 2 220-OHM-2.2A PP3V3_S0 MCP PLL_DP_USB
603 402 603 MIN LIN T MM
1 2 o MINWECKWIDTH 0:2 MM 210 mA
L 0603 VOLTAGE=3.3V
= C2595: 1C2596 ([1C2597
4.7yF —=0,1UF ——0.luF
CRITICAL _— p—
MCP 3.3V MAC PLL Power 1,2555 Siay 2 2 ERnu 2 ERmu
PLACE_NEAR=R2595.1:50 mil “£g3 R2595 H) 05 r— ——
. =PP3v3_ENET MCP_ PLI,_ MAC _FERR-240-OHM-200MA PP3V3 ENET MCP PLL MAC ., 533 SYNC MASTER=T27 MLB SYNC_DATE=08/15/200 A
20 mA LYY Y Lz VIN LINE WIDTH=D0.4 20 ma GND_MCP_PLL_DP_USB LAAAZ -
o102 p—¢ USLzhERESV SpTH-0 2 HIN NECR WIBR=E 33 Thi i MCP Standard Decoupling
C2555: 1C2556 0402 = 0
. 51-8563 | D
4.7YF 0, 1UF d} Apple Inc.
32,2% 2 2 F:J%E“ PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION ) A.13.0
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8 7 6

MCP GFX Core Power
2110 =PPVCORE_SW_MCP_GFX

15350 mA (0.85V)
MCP . RGBDAC P
C2600: [C2601 |[1C2602 [1C2603 [1C2604 |:1C2605 [1C2606 |[1C2607 [1C2608 ['C2609 [1C2610 |[*C2611 [1C2612 CP 3.3V RGBDAC Power
ST TR T TR el el R O OTRT OTRT OTRT OTRT TR TR ARG E s —=FEIV3 SO MCE DRC
X5R 2 2 xsR 2 ¥s5R 2 ¥s5R 2 ¥5R 2 x5SR 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM R2670" ggg;gg%KmIDTH 0.2 MM 140 ma
603-1 402 402-1 402-1 402 402 402 402 402 402 402 402 02 O MAKE BASE TRUE
1/180
L MEF LB If RGBDAC is used, requires ferrite (155S0382)
2 plus 1x 4.7uF 0603 & 1x O0.luF 0402 cap.
1 If RGBDAC is not used, tie to GND.
MCP 3.3V/1.8V IFP Interface Power MCP 1.05V IFP PLL Power
16 7 67 _=PP1V05_S0_MCP_PLL_IFP
60 mA
C26301 1C2631
. 7ufF 0.1luF
28% 89
X5R 2 2 CERM
402 402
MCP 1.05V DisplayPort Power
6, =PP1V0O5_S0_MCP_DPO_VDD
160 mA
C2640:1 1C2641
4.7UF 0.1uF
299 8%
X5R 2 2 CERM
402 402
7416 _MCP_TMDSO_RSET 74 16 MCP_TFPAB_RSET
74 16 _MCP_TMDSO_VPROBE 7415 MCP_TIFPAB_VPROBE NO STUFF
No STUFF 1R2650 NO STUFF R2655
C26501 C26551 1K
0.19F ﬁlsw 0.1UF 1%16w
8% ME-LF Sy ME-LF
CERM 2 2402 CERM 2 2402
402
———— ——
SYNC MASTER=T27 MLB SYNC_DATE=08/06/200
MCP Graphics Support
d} Apple Inc. 051-8563 | D
] A.13.0
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RTC Crystal

C2810
R2810 12pF
1 OIT> RTC_CLK32K_XTALOUT 1,\/3/\/2 RTC_CLK32K_XTALOUT_ R 1 I 2
NO STUFF 5% 5%
N 1/16W CRITICAL s0v
R2811 urLr . O
10M Y2810 402
110w 32.768xk =
MF-LF M lskia-sn ] c2811
402, 120F
RTC_CLK32K_ XTALIN 1] 2
1
£
s0v
CERM =
402
C2815
R2815 12pF
18 @_MCP CLK25M XTALOUT o 1A ;\0/\ 2 MCP_CLK25M XTALOUT R o 1|2
NO STUFF ]/5]!6'4 Isg
R2816" HeLE CRITICAL Cemu
« 02
1 Y2815 NC ¢
1/160 25.0000M NC
MF-LF -3 l2x2 5 ] Cc2816
w02, 12pF
18 @_MCP CLK25M XTALIN | 1 I I 2
w1
s0v =
CERM =
402
C2820
R2820 27pF
51 [(IMy—BCM5764 CLK25M XTALO . 1/\2/6})\/: BCM5764_CLK25M XTALO R o 1 i
NO STUFF . |5!
R2821" mroLr CRITICAL A
oM Y2820 ———~XNC o
1/16W 25.0000M NC
MP-LF sH-3l2x2.5MM ] c2821
022 27pF
31 MN“ CLK25M_XTALI 1] 2
) 11
5%
s0v =
CERM =
402
Ethernet WAKE# Isolation
=PP3V3 ENET PHY 7 31 64
1
R2830
Q2830 X 10K
SSM3K15FV 5 % o
SOD-VESM-HF ue-LE
5 402
29 15 6 PCIE_WAKE L ENET_WAKE_L — =ENET WAKE_T am

A MAKE_BASE=TRUE

STAT
o R

MCP SO0 PWRGD & CPU_VLD

, _=PP3V3 S5 MCPPWRGD

Q
N
o]
v
o

5 4LVC1, W
o[ ALL SYS PWRGD 1y 741vc1608G)

o1 I R_PWRGOOD_DELAY 2 A

4 MCP_PS_PWRGD oD 1

N

Platform Reset Connections

LPC Reset (Unbuffered)

R2881

PLACEMENT NOTE-Place close to U100 | 33

LPC _RESET L 2 LPCPLUS_RESET L
e D o -
sy
fraaad R2883
402 33
AN N SMC_LRESET L m 39
PLACEMENT _NOTE=Place close to U1400 5%
- 1w
s
02
PCIE Reset (Unbuffered)
PCIE _RESET L _— =FW_RESET T
18 15 34
Do e = o
R2891
0
1 2 PCA9557D_RESET_L Uy 2
5y
1w
s
R2893 Tor
0
1 2 BKLT_PLT RST L m 71
Yoy V
1w
upoLE R2894
0
1 2 AP RESET L @ 29
5y
a
A
R2895 L
N 2 SDCARD PLT RST L oD o
Ysu ¥
L ew
B R2892
0
IAAA .2 ENET_RESET_L @ 31 76
5y
L ew
e
o
R2825
PLACEMENT NOTE=Place close to U1400 33
LPC_CLK33M SMC R - 1 2 LPC_CLK33M SMC
75 18 m m 39 75
P
yan
e R2826
402 33
1 2 LPC_CLK33M LPCPLUS m 41 75
* PLACEMENT_NOTE=Place close to U1400
an =
e
02
R2829
22
75 10 (N PM_CLK32K_SUSCLK_R 1 2 PM CLK32K SUSCLK oo > 7
PLACEMENT NOTE=Place close to U1400 ]/]!sw
A

System Reset Circuit

59 [IN)—BM _SYSRST L

10K pull-up to 3.3V SO inside MCP

PM_SYSRST DEBOUNCE L

XDP

R2896 R2899

12 5 [TTy—XDP_DBRESET L TARA 2 . 1,\;\7\/1
1/Tow OMIT1 L ew
He-z R289 Z nroir

SILK_PART=SYS RST
PLACEMENT NOTE=Place R2897 on BOTTOM

NO STUFF
1 C2899
1UF
2

402

SYNC _DATE=07/28/200
————

[
oD -

SB Misc

Apple Inc. 051-8563 | D
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Page Notes

Power aliases required by this page:
- =PPLVDDR_S3_MEM_A

- =PPDDRVTT_SO_MEM_A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page:
- =I2C_SODIMMA_SCL
- =I2C_SODIMMA_SDA

; _=PPLVDDR_S3 MEM A

BOM options provided by this page:
(NONE)

; _=PPSPD_S0_MEM A

DDR3 Plane Stitching Caps (Space evenly across plane split)

14 26

SYNC _DATE=07/28/200
—

C2900 * C2901 * 2.Cc2910 2.C2911 2.C2912 2.C2913 2.C2914 2.C2915 2.C2916 2.C2917 2.C2918 2.C2919 2.C2920 2.Cc2921 2.C2922 _11C2923
10UF —— 10UF 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF — 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF 0.1UF
5%7( 2% -8 5 T R R BN T T T T 173;
X5R X5R CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
603 603 02 02 402 02 02 02 02 402 02 02 402
7 _=PPDDRVTT_SO0_MEM A = =
" "
Factory" (top) slot
28 _PPVREF_S3 MEM VREFDQ A
7 20 14 [Ixy— MEM A CKE<0> 2| STRED CRETG ¢ MEM A_CKE<1> amy e o . L GVREFDG  VESo}>
75 O VDD CRITICAL VDD( 78 3 O Vss DO4y 4 =MEM A DQ<4>
NC X110 NC 32900 a5 ¢ MEM A A<15> aq C2930 * ' C2931 27(BT)—=MEM A DQ<0> > 1 o Doo pleLTo =MEM A DQ<5>
75 1 (IEy—MEM A BA<2> 7 1 5 Ba2 ereoms  Aldo | ° MEM A A<14> a 2.208 — 95 LVF 21(Ery—=MEM A DO<1> 71 oDQl  CRITICAL VSSo| °
& | 5 vDD 03 VDD |82 rav 2 2 ol o vss DOSO* | 10 =MEM A DQS N<0>
73 14 M A _A<12> 83 O Al2/BC* L Allg 84 MEM_A_A<11> an o 402-LF 402 27 w<o> 1 O DMO J2900 DOS00, 12 =MEM A DQS P<0>
73 10 (ITy—MEM A _A<O> o5 | 5 a9 =0 ATo ] 8 MEM A A<7> anos Llovss TR yssot u
87 o VDD ﬁ ~ VDD o 88 1 2 =MEM_A DQ<2> 15 o DQ2 4 S D065, 16 =MEM_A DQ<6>
73 1 (IE—MEM_A_A<8> &2 1oa8 2 § A6 20 MEM_A_A<6> ame e 27Ty =MEM_A_DO<3> 17 | 5 D3 2n D7 | 18 =MEM_A_DO<7>
75 11 [Ty MEM A A<5> 1 15as §' z Aag | 2 MEM A A<4> an 1] 5 vss é L vssol 2
93 o) VDD E Eﬂ( V[)[)C 94 27, =MEM_A_DQ<8> 21 o DO8 54 DQIZC 22 =MEM_A_DQ<12>
73 14 M& A _A<3> 95 023 8 a2g 96 MEM_A_A<2> ame Z,ij A DQ<9> 23 o DY '? g DO13¢ 24 =MEM_A DQ<13>
7 1 [T MEM A A<1> 1| qa1 s A0Q | 28 MEM A A<0> am 2 | 5 vss g E vss o |2
99 O VDD E VDD 100 ”M A _DQS N<1> 27 O DES1* g - DM1G 28 =MEM_A_ DM<1>
73 14 M‘l A CLK_P<0> 101 o CKO a CKIC 102 MEM_A_ CLK_P<1> @“ 73 NM A _DQS_P<1> 29 o DOS1 L:) RESET*C 30 MEM_RESET L
73 14 [I—MEM A CLK N<0> 203 | 5 CKO* CKl¥g | 10¢ MEM A CLK N<1> Yeun RURE 211l o vss 2 vss ol 22
105 O VDD VDD 106 27 =MEM_A_DQ<10> 33 © D10 g DOl4 34 =MEM_A_DQ<14>
73 14 M A _A<10> 107 o Al0/AP BAIC 108 MEM_A_ BA<1> @“ 73 N@ﬂl A _DQO<11> 35 o DQ11 DleC 36 =MEM_A_DQ<15>
7 1 [I)—MEM A BA<0> 200 | 5 BAO RAS* | 110 MEM A RAS L Yeus RURE 27 1o vss vss o128
1t L5 vDD VDD o 112 21 CETY =MEM_A_DO<16> 2° 1 5 DO16 D200 40 =MEM_A_DQ<20>
75 1 IO MEM A WE L 113 O WE* S0*y 114 MEM A CS L<0> am 21CED =MEM_A_DQ<17> 41 © D17 DO21% 42 =MEM_A_DQ<21>
3 D MEM A _CAS L 115 | 5 cas* oDTO0 116 MEM A_ODT<0> anos 43 o Vss vSS o 44
117 o VDD VDD 118 27, =MEM A DQS N<2> 45 O DOS2* DM2(5, 46 =MEM_A DM<2>
1 I MEM_A_A<13> 119 o0 Al13 opT1g 120 MEM A_ODT<1> amye s 2 CED =MEM A DQS P<2> 47 o DOS2 vSS o 48
73 11 (Iy—MEM A CS L<1> 21 | 5 s1% NC o232 ne 2 1o vss po22p] %0 =MEM A DQ<22>
123 o VDD VDD 124 PPVREF_S3 MEM VREFCA A 28 27 =MEM_A DQ<18> 51 o Do18 D023¢ 52 =MEM_A DQ<23>
NCRE1 o TEST VREFCAQ | 126 ° 27(Br)—=MEM A DQ<19> 53 | 5 Do19 vss o 54
127 1 5 vss vss o128 > 1o vss D280 3¢ =MEM A DQ<28>
2By =MEM A DQO<32> 129 | 5 DO32 DE360 120 =MEM A DQ<36> D C2936 1 1.C2935 7By =MEM A DQ<24> 27 { o D024 D291 %8 =MEM A DQ<29>
21 BT =MEM A DQ<33> 131 o D033 D370 132 =MEM_A DQ<37> oD > O'IS)f p— %6‘ZUF 21CED) =MEM_A DQ<25> 59 o DO25 vSS o 60
2 1o ss vss o1 ciRM 2 2 i 115 vss DOS3* |62 =MEM_A_DOS_N<3>
27, =MEM A DQS_N<4> 2% | 5 DOs4x DM4 gL 136 =MEM A DM<4> am 402 402-LF 2 D =MEM_A_DM<3> 53 | 5 oM3 DOS3o | 64 =MEM A DQS P<3>
2By =MEM A DQS P<4> 227 | o Dos4 vss o138 e 1o vss vss ol %¢
139 o Vss DQ380 140 =MEM A DQ<38> oD 2 =MEM_A DQ<26> 67 o DO26 D030G 68 =MEM_A DQ<30>
2 =MEM A DQ<34> 141 0 DO34 D0390 142 =MEM A_DQ<39> oD 2 CED =MEM A DQ<27> 69 o DQ27 DO31g 70 =MEM A DQ<31>
21(ETy—=MEM A DQ<35> 143 1 5 Do35 vss o 1 115 vss vss o 22
24 Lo vss DQ44 | 146 =MEM A DQ<44> oD REY
2B MEM_A_DQ<40> 147 0 DQ40 DO450 148 =MEM_A DQ<45> oD = =
21 (ETy—=MEM A DO<d1> 140 1 5 D04l vss o 12¢ 516-0201
2t Lo vss DES5* | 152 =MEM_A_DQS_N<5> Voo R4
7 D =MEM_A DM<5> 153 o DM5 DOS50 154 =MEM A DQS P<5> D
2 Lo vss vss o126
27, =MEM_A_DQ<42> 157 o DQ42 DQ46C 158 =MEM_A_DQ<46> @27
21 CED =MEM A DQ<43> 159 0 DQ43 D047¢ 160 =MEM_A DQ<47> D
et Lo vss vss o162
27, =MEM_A DQ<48> 163 o DQ48 DQ52C 164 =MEM_A_DQ<52> @27
”M A _DQ<49> 165 o DQ49 DO530 166 =MEM A DQ<53> D
27 Lo vss vss o168
zv@ﬂ’l A_DQS_N<6> 169 o DQOS6* DMGC 170 =MEM_A_DM<6> mu
27 Ey—=MEM A DOS P<6> 17! |1 5 DOs6 vss o172
173 Lo vss DE5401 7% =MEM A DQ<54> D
27, =MEM A DQ<50> 175 O DQ50 DO550), 176 =MEM_A DQ<55> oD >
2D =MEM_A_DQ<51> 177 | 5 Do51 vss o178
170 Lo vss DQ60 120 =MEM A DQ<60> D
27, =MEM A DQ<56> 181 0 DO56 DO610 182 =MEM_A DQ<61> D
21 CBD) =MEM A_DQ<57> 183 0 DO57 vSS o 184
282 L5 vss DOS7*o | 186 =MEM A DQS N<7> D
2 D =MEM_A DM<7> 187 o DM7 DOS7( 188 =MEM A DQS P<7> D
1% Lo vss vss o120
z7®ﬂ4 A _DQ<58> 191 o DO58 D062¢ 192 =MEM_A DQ<62> oD
2B =MEM A DQ<59> 193 o D59 D630 194 =MEM_A_DQ<63> GO
222 Lo vss vss o126
MEM_A_SA<0> 197 o SAO0 EVENT*C 198 MEM EVENT L @ 18 26 39
12° | 5 VDDSPD SDAQ-| 290 =I2C_SODIMMA_SDA D~
MEM A_SA<1> 201 o sal sCLo. 202 =I2C SODIMMA SCL am
203 1 5 VIT VIT o 20
R2940 'R2941
10 B 516-0201
;E/‘ig‘; ;E/‘ig‘; SYNC MASTER=T27 MLB
202 5402 w
DDR3 SO-DIMM Connector A
SPD Addr: OxAO(Wr)/O0xAl(Rd) _L
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Page Notes

Power aliases required by this page:
- =PPLVDDR_S3_MEM_B

- =PPDDRVTT_SO_MEM_B

- =PPSPD_SO_MEM B (2.5 - 3.3V)

Signal aliases required by this page:
- =I2C_SODIMMB_SCL
- =I2C_SODIMMB_SDA

7

BOM options provided by this page:
(NONE)

; _=PPSPD_S0_MEM B

=PPLVDDR_S3_MEM B

DDR3 Plane Stitching Caps (Space evenly across plane split)

SPD Addr:

C3100 C3101 2 C3110 2 C3111 2 C3112 2 C3113 2Cc3114 2C3115 2 C3116 2C3117 2C3118 2.C3119 2.Cc3120 2.Cc3121 2.C3122 2.C3123
10UF —— 10UF 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF — 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF 0.1UF
o23v o23v v v T, B [, i [ i T, i T, B T, B T, i ov v
x5 2 x5 2 1 Cerm 1 Cerm 1 Cerm 1 ceru 1 Cerm 1 Cerm 1 Cerm 1 Cerm 1 Cerm 1 ceru 1 ceru
603 603 02 02 202 02 02 02 02 02 02 02 402
, _=PPDDRVTT S0 MEM B = =
" . "
Expansion" (bottom) slot
25 _PPVREF_S3 MEM VREFDQ B
1 (Iy—LMEM B _CKE<0> 2 1 5 CRED = CRETo| 74 MEM B_CKE<1> Veun RUECRS] o ! [OVREFDO  Vssol} 2
> 1o VDD VDD oL ¢ 21 o vss ool You M =MEM B _DQ<4>
NC X110 NC CRITICAL Al50 1 7° MEM B A<15> Yesn RURE C3130 ! 1 C3131 27 =MEM B _DQ<0> > 1 o Doo D5} © =MEM_B_DQ<5>
1 [Ty MEM B BA<2> »1oBa2  J3100 Aldig 20 MEM B A<14> a 2.208 — 95 LVF 27(ETy—=MEM B DO<1> 71 oDQl  CRITICAL VSSo| °
81 _RT- 82 6-3v 10V 9 * 10 =MEM B DQS N<0>
O VDD F-RT-BGA3 VDD o a2 2 cprm O Vss DOS0*(y
1 (I MEM B A<12> s | 5 a12/BC* S allgl % MEM B _A<11> an 402-LF 402 > O =MEM_B_DM<0> 1| S oMo J3100 DQSOG| 12 =MEM B DQS P<0>
14 Iy MEM B A<9> 5 15 a9 é 5 AT MEM B A<7> ame s 31y vss TR ysso | U
& 1o vbD 2 o vDD o %8 L 27, =MEM_B_DQ<2> 15 | 5 DpQ2 g S DQ6| 16 =MEM_B_DQ<6>
14 M’l B_A<8> 89 O A8 e~ 260 90 MEM B _A<6> a7 27, =MEM_B_DQ<3> 17 o Do3 g [ DO70y 18 =MEM_B_DQ<7>
a EDO— R
1 [Iy—LMEM B A<S> 22 1loas a nag L 22 MEM B A<4> am 2 1lo vss S vss o122
93 O VDD VDDo 94 27 =MEM_B_DQ<8> 21 o Do8 “u‘ ~ D12y 22 =MEM_B_DQ<12>
1 [Ty MEM B A<3> %5 1 5a3 a2 % MEM B_A<2> an 27(FTy—=MEM B _DQ<9> 23 | 5 po9 a DO13 |24 =MEM B DQ<13>
1 Iy MEM B A<1> 97 a1 20 98 MEM B A<0> anos 25 vss vss 26
20 g VDD VDDg 100 27¢{ET)y—=MEM B DOS N<l> 27 gDQsl* DMlg 28 =MEM B_DM<1>
1 [Ty MEM B CLK P<0> 101 | 5 cko cK1o | 102 MEM B_CLK P<1> g 27(ETy—=MEM B DOS P<1> 29 | 5 pos1 RESET* |2 MEM_RESET L
1 [Ty MEM B CLK N<0> 103 CKO* CK1* 104 MEM B_CLK N<1> am e 31 vss vss 32
105 g VDD VDDg 106 2 =MEM_B_DQ<10> 33 gDQlo DQ148 34 =MEM_B_DQ<14>
1 [Ty MEM B A<10> 107 | 5 A10/AP BAlG | 108 MEM B_BA<1> ans 27Ty =MEM B DO<11> 35 | 5011 DO150 | 36 =MEM B DQ<15>
1 [Ty MEM B BA<0> 109 BAO RAS* 110 MEM B RAS L anos 37 vss vss 38
111 g VDD VDDg 112 21¢ETy—=MEM_B_DO<16> 39 gDQlﬁ Dong 40 =MEM_B_DQ<20>
= o S B iy o —- Dt s smsiz> =fosan [
1 CAS* oDTO 173 vss vss
117 g VDD VDDg 118 27, =MEM B DQS N<2> 45 gDQSZ* DMzg 46 =MEM_B_DM<2>
1 [Ty MEM B A<13> 19 | 5 a13 0DT1o | 120 MEM B_ODT<1> am 27{Ty—=MEM B DOS P<2> 4 | 5 Dos2 vSS o2
121 122 49 50 =]
I MEM B_CS_L<1> o S1* NC o $<NC O Vss DQ220y, MEM_B_DQ<22>
123 O VDD VDD o 124 PPVREF_S3 MEM VREFCA B 28 27 =MEM_B_DQ<18> 51 © D18 D230 52 =MEM_B_DQ<23>
NC)&—O TEST VREFCAQ, 126 ° z7®ﬂ1 B_DQ<19> 53 O DQ19 VSSs o 54
127 128 55 56 =MEM B DQ<28>
O Vss vSSs o O Vss D280y,
2By =MEM B DQ<32> 129 | 5 D32 DE360 130 =MEM B_DQ<36> D C3136 ! 1 C3135 2By =MEM B DQ<24> 57 | 5 D024 DQ2901 %8 =MEM_B_DQ<29>
27 BTy =MEM B DQ<33> 131 | §Dpo33 DQ370| 132 =MEM B DQ<37> oD > 0.1UF —— 2;20F 27Ty =MEM B DQ<25> s | 5 D025 vSS o5
133 134 lov 6.3v 61 * 62 —MEM_B_DOS_N<3>.
O Vss vss o comm 2 2 &nam O Vss DOS3*(y
27 =MEM _B_DQS N<4> 135 O DOs4* DM 136 =MEM B _DM<4> amn 402 402-LF 27 w<3> 63 O DM3 DOS30 64 =MEM_B_DQS_P<3>
2D =MEM B DQS P<4> 137 | 5 Dos4 vss o138 & 1o vss vss ol %¢
139 o vss DQ3BC 140 =MEM B_DQ<38> @N 27, =MEM B _DQ<26> 67 o DQ26 DQ3DC 68 =MEM_B_DQ<30>
27 =MEM B DQ<34> 141 | 5 Dpo34 DQ39 | 142 =MEM B DQ<39> oD > 27 (BT =MEM B DQ<27> s | 5 D27 DQ31 | 70 =MEM B DQ<31>
271¢ETy—=MEM B DO<35> 14 | 5 D35 vss o 14 115 vss vss o 22
25 1 o vss DQ44 146 =MEM B _DQ<44> oD > KEY
[Pa:10 MEM _B_DQ<40> 147 | 5 DQ40 DQ450 | 148 =MEM B DQ<45> D = =
27 Ery—=MEM B DQ<d1> 14 | 5 D4l vss o130 516s0706
1o vss DES5* | 152 =MEM_B_DQS_N<5> Voo R4
27 [Ty =MEM B DM<5> 153 | 5 pMs DOS5 154 =MEM B DQS P<5> P R
22 1o Vss vss o 12¢
27 =MEM B DQ<42> 157 | 5 Do42 DQ46o | 15° =MEM B DQ<46> Voo R4
21 CED =MEM B DQ<43> 159 O D43 DQ470, 160 =MEM_B_DQ<47> oD
2t 1o vss vss o182
27 =MEM B DQ<48> 163 | po4s DO520| 164 =MEM B DQ<52> D
”M B _DQ<49> 165 O D49 DO530 166 =MEM_B_DQ<53> D
27 1 o Vss vss o188
27(ETy—=MEM B DOS N<6> 169 | 5 DOS6* pM6 | 170 =MEM B DM<6> am e
27(ET— =MEM B DOS P<6> 171 | 5 DOS6 vss o172
3 15 Vss DE540 7% =MEM B DQ<54> D
27, =MEM B DQ<50> 175 O DQ50 DO550), 176 =MEM_B_DQ<55> oD >
2D =MEM_B_DOQ<51> 177 | 5 DE51 vss o178
1 1o Vss DQ60 180 =MEM B DQ<60> oD
2 =MEM B_DQ<56> 181 0O DQ56 D610y, 182 =MEM_B_DQ<61> D
27(ETy—=MEM B DQ<57> 183 | 5 Dpes57 vss o 18
2 | 5 vss DOST7* | 186 =MEM B DQS N<7> aD
27 [(IXy—=MEM B DM<7> 187 | 5 pu7 DOS7 |18 =MEM B DQS P<7> D >
10 1 5 Vvss vss o120
27(BTy—=MEM B DQ<58> 91 | 5 poss DQ620| 192 =MEM B DQ<62> D
2B =MEM _B_DQ<59> 193 o D59 D630 194 =MEM B_DQ<63> GO
25 1 o vss vss o 12¢
MEM B_SA<0> 197 | 5 sa0 EVENT* | 1% MEM_EVENT L Ty 10 25 3
1%° | o VDDSPD sSDAQ 220 =I2C_SODIMMB_SDA D~
MEM B_SA<1> 201 | 5 sa1 scLo | 202 =I2C_SODIMMB_SCL am
203 L 5 VTT VIT o 20¢
TG PINS
202 | 5 MTG PIN MTG PINQO—22¢
207 L 5 MTG PIN MTG PIN Q228
20 15 MTG PIN MTG PIN Q222 W T27 MLB
211 | 5 MTG PIN MTG PIN o 212
DDR3 SO-DIMM Connector B
0xA2(Wr)/0xA3(Rd) _L
(W) (RA) 2 51650706

14 25
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6 5

MCP CHANNEL A DQS 0 -> DIMM A DQS 0

> 1w MEM_A_DQ<0> — =MEM_A_DOQO<7> s
MAKE_BASE=TRUE _—

73 10 MEM_A_DO<1>

=MEM_A_DQ<2> 25

MARE_BASE=TRUE

> 1w MEM_A_DO<2> =MEM_A_DQ<3> 2

MARE_BASE=TRUE —

1w MEM_A_DOQ<3> =MEM_A_DQ<5> 2
MAKE_BASE=TRUE

73 1« MEM_A_DO<4>

=MEM_A_DQ<1> 2

MARE_BASE=TRUE —

1 MEM_A_DOQ<5> =MEM_A_DO<0> s
1 MEM_A_DQ<6> MARE_BASE=TRUE =MEM_A_DQ<6> .
MAKE_BASE=TRUE _—

51 MEM_A_DQ<7>
> 1w MEM_A_DM<0>

=MEM_A_DQ<4> 2

MAKE_BASE=TRUE —MEM A DM<0> N
. MARE_BASE=TRUE — —

.1 MEM_A DQS_N<0> =MEM_A_DQS_N<0> ,.
21 MEM_A DQS_P<(0> MAKE BASE=TRUE =MEM_A_DQS_P<0> ,,

MARE_BASE=TRUE —

MCP CHANNEL A DQS 1 -> DIMM A DQS 1

1w MEM_A_DO<8> — =MEM_A_DOQ<8> 2
MAKE_BASE=TRUE

1w MEM_A_DQ<9>

=MEM_A_DQ<9> 25

MARE_BASE=TRUE

o1 MEM_A_DO<10> — =MEM_A_DO<14> ,,
1 MEM_A_DQ<11> MAKE_BASE=TRUE =MEM_A_DQ<10> .

51 MEM_A DQ<12>  MAKE BASETTRUE 7 —MEM A DQ<13> .

21 MEM_A DQ<13> MAKE_BASE=TRUE =MEM_A_DQ<12> 2

1 MEM_A_DQ<14> MAKE_BASEZTRUE 7 _MEM A DQ<15> .
MAKE_BASE=TRUE

21 MEM_A_DO<15> =MEM_A DO<11> ..

+ 1 MEM A DM<1>

MAKE_BASE=TRUE — _MEM A DM<1> 25
= S WARE BASESTRUE — o mmos o1

;. MEM_A_DQS_N<1> =MEM_A_DQS_N<1> .,
21 MEM_A DQS_Pp<]1> MAKE BASEZTRUE 7 _MpM A DQS_P<1> ,.

MARE_BASE=TRUE ——

MCP CHANNEL A DQS 2 -> DIMM A DQS 2

1w MEM_A_DO<16> — =MEM_A DQ<17>
MAKE_BASE=TRUE

731 MEM_A_DO<17>

=MEM_A_ DQ<20> 25

MARE_BASE=TRUE —

o1 MEM_A_DO<18> — =MEM_A_DO<18> .,

1 MEM_A_DQ<19> MARE_BASE=TRUE =MEM_A_DQ<19> .

51 MEM_A DQ<20>  MAKE BASETTRUE 7 —MpM A DQ<21>

1 MEM_A_DQ<21> MAKE_BASE=TRUE =MEM_A_DQ<16> .

21 MEM_A DQ<22> MAKE_BASEZTRUE 7 _MpEM A DQ<23> -
MAKE_BASE=TRUE

1w MEM_A_DO<23>
s 1u MEM_A_DM<2>

=MEM_A_DQ<22> .,
=MEM_A_DM<2> 2

MARE_BASE=TRUE —

MEM A DM<2> T ————EM A _DM=2>
1o MEM_A_DQS_N<2> MAKE BASEZTRUE =MEM_A_DQS_N<2> ,.
21 MEM_A DQS_Pp<2> MAKE BASESTRUE —Z _MpM A DQS_P<2> ,.

MARE_BASE=TRUE —

MCP CHANNEL A DQS 3 -> DIMM A DQS 3

1w MEM_A_DO<24> =MEM_A_DQ<29> s
MAKE_BASE=TRUE

210 MEM_A_DO<25> =MEM_A_DQ<26> 2

MARE_BASE=TRUE —

o1 MEM_A_DQO<26> =MEM_A_DO<31> 2
1 MEM_A_DQ<27> MARE_BASE=TRUE =MEM_A_DQ<27> 2
s 1w MEM_A_DO<28> MAKE _BASETRUE —— —MEM A_DQ<28> 25
1 MEM_A_DQ<29> MAKE_BASE=TRUE =MEM_A_DQ<25> 2
1 MEM_A_DQ<30> MAKE_BASEZTRUE 7 _MEM A DQ<24> 2
21 MEM_A DQ<31> MAKE_BASE=TRUE =MEM_A_DQ<30> 2

;314 MEM_A_DM<3>
73 14 MEM_A_DOS_N<3>

MAKEiBASE=TRUE _— =MEM A DM<3> s
MEM_A_DM<3> o erwror———MEM A DM<3>

MARE_BASE=TRUE =MEM A _DQOS_N<3>
MAKEiBASE=TRUE _—

;. MEM_A_DQS_P<3> =MEM_A_DQS_P<3> .,

MARE_BASE=TRUE ——

MCP CHANNEL A DQS 4 -> DIMM A DQS 4

1w MEM_A_DO<32> =MEM_A_DOQO<38> ,,

5w MEM_A_DO<33> MAKE_BASETTRUE — =MEM A DQ<39> .,

21 MEM_A DQ<34> MAKE_BASE=TRUE =MEM_A_DQ<35> .

1 MEM_A_DQ<35> MAKE BASEZTRUE —— —MEM A DQ<32> .
MAKE_BASE=TRUE

1w MEM_A_DO<36>

=MEM_A_DOQ<36>

MAKE_BASE=TRUE

1w MEM_A_DO<37> — =MEM_A_DQ<34> ,,
MAKE_BASE=TRUE

1w MEM_A_DO<38> =MEM_A_DQ<33> ,,
.21 MEM_A DQ<39> MARE_BASE=TRUE — —MEM A DQ<37> ..

> 1u MEM_A_DM<4>

MAKE_BASE=TRUE — _MEM A DM<4> 25

. MAKE_BASE=TRUE —

.1 MEM_A DQS_N<4> — =MEM A DQS_N<4>
.1 MEM_A DQS_P<4> MARE BASESIRUE 7 _MpM A DQOS_P<4> 2
MAKE_BASE=TRUE _

MCP CHANNEL A DQS 5 -> DIMM A DQS 5

1 MEM_A_DQ<40> — =MEM_A_DQ<44>  ,,

51 MEM_A DQ<41>  MARE BASETTRUE 7 —MEM A DQ<45> .,

1 MEM_A_DQ<42> MAKE_BASE=TRUE =MEM_A_DQ<47> .

21 MEM_A DQ<43> MAKE_BASEZTRUE 7 _MpEM A DQ<43> -
Q MAKE_BASE=TRUE Q

1w MEM_A_DO<44>

=MEM_A_DQ<42> _ ,,

MARE_BASE=TRUE —

1w MEM_A_DO<45> — =MEM_A_DQ<40>
MAKE_BASE=TRUE

731« MEM_A_DQ<46>

=MEM_A DQ<41> 25

MARE_BASE=TRUE —

1w MEM_A_DO<47> — =MEM_A_DQ<46>

s 1a MEM_A_DM<5>

MAKE_BASE=TRUE

=MEM_A_DM<5> s
Mo A haGe —b VARE BASESTRUE — _piont m oS doEe

7210 MEM_A_DOS_N<5> — =MEM_A_DQS_N<5> .

. MEM_A_DQS_P<5>

MAKE_BASE=TRUE
MARE_BASE=TRUE

MCP CHANNEL A DQS 6 -> DIMM A DQS 6

=MEM_A_DQS_P<5> ,,

1w MEM_A_DO<48> — =MEM_A_ DQ<51> 2
MAKE_BASE=TRUE

731« MEM_A_DQ<49>

=MEM_A_ DQ<53> 25

MAKE_BASE=TRUE

1w MEM_A_DO<50> =MEM_A_DQ<50> 2
MAKE_BASE=TRUE

731« MEM_A_DQO<51>

=MEM_A_DQ<54> 2

MARE_BASE=TRUE

1w MEM_A_DO<52> =MEM_A_DQ<48> 2

MAKE_BASE=TRUE

1w MEM_A_DO<53> =MEM_A_DQ<49> 2
MAKE_BASE=TRUE

731« MEM_A_DQO<54>

=MEM_A_ DQ<55> 25

MARE_BASE=TRUE

1w MEM_A_DO<55> =MEM_A_DQ<52> 2
MAKE_BASE=TRUE

s 1u MEM_A_DM<6>

=MEM_A_DM<6> 2
L 1-V-4 30 Y1 i 11 e p——————————

7314 MEM_A_D <6> =MEM_A D <6> s

MAKE_BASE=TRUE

1 MEM_A_DQS_P<6> =MEM_A_DQS_P<6> ..
MAKE_BASE=TRUE

MCP CHANNEL A DQS 7 - DIMM A DQS 7
.« MEM_A_DO<56> =MEM_A_DQ<56> _ ,,
.« MEM_A_ DO<57> MARES_BASE=TRUE =MEM_A_DQ<61> .
.« MEM_A_ DO<58> MARE_BASE=TRUE =MEM_A_DQ<62> 2
.+ MEM_A_DQ<59> MAKE_BASE=TRUE =MEM_A_DQ<59> .
.+ MEM_A_DQ<60> MAKE_BASE=TRUE =MEM_A_DQ<57> .,
.+ MEM_A_DQ<61> MARE_BASE=TRUE =MEM_A_DQ<60> .
.« MEM_A_DO<62> MARE_BASE=TRUE =MEM_A_DQ<63> _ ,,
MAKE_BASE=TRUE

. MEM A DO<63> =MEM A DQ<58> .,
.« MEM_A DM<7> MAKE_BASE=TRUE =MEM_A_ DM<7> -
MAKEiBA§E=TRUE

.« MEM_A_DQOS N<7> =MEM_A_DOS_N<7> ,;
MAKE_BASE=TRUE

.« MEM_A_DQOS_ P<7> =MEM_A_DOS_P<7> ,;
MAKE_BASE=TRUE

O 0 AT T AT

MCP CHANNEL B DQS 0 -> DIMM B DQS 0

.« MEM_B_DOQ<0> — =MEM_B_DO<5> 2
.« MEM_B_DQ<1> MARE _BASE=TRUE — _MEM B_DQ<4> 26
.« MEM_B_DQ<2> MARE_BASE=TRUE =MEM_B_DQ<3> 2

MARE_BASE=TRUE —

.« MEM_B_DO<3> =MEM_B_DOQ<7> 2

.« MEM_B_DQ<4> MARE_BASE=TRUE =MEM_B_DQ<1> 26

.« MEM_B_DQ<5> MARE_BASE=TRUE — _MEM B_DQ<0> e

.« MEM_B_DQ<6> MARE_BASE=TRUE =MEM_B_DQ<6> 2
MAKE_BASE=TRUE _—

s MEM_B_DO<7> =MEM B _DQ<2> 26
. MAKE_BASE=TRUE T B

.« MEM_B_DM<0> =MEM_B_DM<O0> 26
MEM R POS New MARE _BASE=TRUE — _ o 1vOS New

.« MEM_B_DOS_N<0> =MEM_B_DQS_N<0> ,,
.« MEM_B_DQS_P<0> MAKE BASE=TRUE =MEM_B_DQS_P<0> ,,

MAKE_BASE=TRUE _—
MCP CHANNEL B DQS 1 -> DIMM B DQS 2
.« MEM_B_DO<8> — =MEM_B_DQ<21>
.« MEM_B_DQ<9> MARE_BASE=TRUE =MEM_B_DQ<20> 26
.« MEM_B_DO<10> MARE_BASE=TRUE — _MEM B_DQ<18> 26

MAKE_BASE=TRUE

. MEM_B_DO<11> =MEM_B_DQ<19>
wMEM B DO<12>  MAKE BASETIRUE 2 _MpM B DO<16> ..

MAKE_BASE=TRUE

.+ MEM_B_DO<13> =MEM_B_DO<17> _ ,,
. MEM_B_DQ<14> MAKE BASEZTRUE 7 _MEM B_DQ<22>
MAKE_BASE=TRUE

w MEM B DO<15> =MEM B DQ<23> _,
.+« MEM B_DM<1> MAKE_BASE=TRUE — _MEM B_DM<2> 26
MAKEiBA§E=TRUE _—

.+ MEM_B_DQS_N<1> =MEM_B_DQS_N<2> ,,
.« MEM_B_DQS_P<1> MARE BASEZIRUE —— _MEM B_DQS_P<2> ,,

MAKE_BASE=TRUE _—
MCP CHANNEL B DQS 2 -> DIMM B DQS 1
wMEM B DO<16> . - =MEM B DO<ld> .,
.« MEM_B_DQ<17> MARE_BASE=TRUE =MEM_B_DQ<11> 2
.« MEM_B_DO<18> MARE_BASE=TRUE — _MpM B_DQ<12> 26
.« MEM_B_DO<19> MARE_BASE=TRUE =MEM_B_DQ<8> 2
MAKE_BASE=TRUE _—

. MEM_B_DO0<20> — =MEM B _DO<10> .

MAKE_BASE=TRUE

.« MEM_B_DO<21> =MEM_B_DQ<15>
.« MEM_B_DQ<22> MAKE_BASEZTRUE — _MpEM B_DQ<13> e
MAKE_BASE=TRUE

.« MEM_B_DQO<23> =MEM_B_DQ<9> 2
.. MEM_B_DM<2> MAKE_BASE=TRUE — _MpM B DM<1> 26
MAKE_BASE=TRUE

MEM B _DM<2> e rereTr——— M B _DM=l1>
.« MEM_B_DOS_N<2> =MEM_B_DQS_N<1> ,,
.« MEM_B_DQS_P<2> MAKE BASEZIRUE —— —MEM B_DQS_P<1> ,,

MAKE_BASE=TRUE —
MCP CHANNEL B DQS 3 -> DIMM B DQS 3
.« MEM_B_DOQO<24> =MEM_B_DQ<28> 26
p— MAKE_BASE=TRUE —

. MEM_B_DO<25> =MEM_B_DQ<24> .

MARE_BASE=TRUE —

.+ MEM_B_D0O<26> =MEM_B_DO<26> .,
.« MEM_B_DQ<27> MARE_BASE=TRUE =MEM_B_DQ<30>
wMEM B DQ<28> MAREBASETRROE — _MpM B DO<25> .
.« MEM_B_DQ<29> MAKE_BASE=TRUE =MEM_B_DQ<29> _ ,,
.« MEM_B_DQ<30> MAKE_BASEZTRUE 7 _MEM B_DQ<31>
.+ MEM_B_DQ<31> MARE_BASR=TRUE =MEM B _DQ<27>

.« MEM_B_DM<3> MAKE_BASE=TRUE 7 _MpM B_DM<3> e
e 1V 3 YY1 i 11 e ———————

.« MEM_B_DOS_N<3> =MEM_B_DQS_N<3> ,,
.« MEM_B_DQS_P<3> MAKE BASEZIRUE —— _MEM B_DQS_P<3> ,,

MAKEiBASE=TRUE _—
MCP CHANNEL B DQS 4 -> DIMM B DQS 4
.+ MEM_B_DO<32> =MEM_B_DQ<32> .,
wMEM B DQ<33> MAREBASETRROE — _MpM B DO<37> .
.« MEM_B_DQ<34> MAKE_BASE=TRUE =MEM_B_DOQ<34> _,,
.« MEM_B_DQ<35> MAKE_BASEZTRUE 7 _MEM B_DQ<35>
.+« MEM_B_DO<36> MARE_BASR=TRUE =MEM_B_DQ<36>
.« MEM_B_DOQ<37> MAKE_BASE=TRUE —— _MpEM B_DQ<33>
.. MEM_B_DQ<38> MAKE_BASE=TRUE =MEM_B_DQ<39>
MAKEiBASE=TRUE

.+ MEM_B_DO<39> — =MEM_B_DOQ<38> ,,
.« MEM B_DM<4> MAKE_BASE=TRUE 7 _MpM B_DM<4> 26
o <= _ VAKE BASESTRUE — o roe coae

.« MEM_B_DQS_N<4> — =MEM_B_DQS_N<4> ,,
. MEM_B_DQS_p<4> MAKEBASETTRUE — —mpM _B_DOS_P<4> .,
MAKE_BASE=TRUE _—

MCP CHANNEL B DQS 5 -> DIMM B DQS 5
wMEM B _DO<40> - - =MEM B DO<42> ,
.+ MEM B _DO<41> MAKE _BASETRUE —— _MEM B DQ<44> .
.« MEM_B_DQ<42> MAKE_BASE=TRUE =MEM_B_DQ<41>
.« MEM_B_DQ<43> MAKE_BASEZTRUE — _MEM B_DQ<40> 26
. MEM_B_DQ<44> MARE_BASR=TRUE =MEM B _DQ<47>
.« MEM_B_DQ<45> MAKE_BASE=TRUE 7~ _MpM B_DQ<45> 26
.« MEM_B_DQ<46> MARE_BASE=TRUE =MEM_B_DQ<46> 26
MAKE_BASE=TRUE _—

.« MEM_B_DO<47> — =MEM_B_DQ<43>
.« MEM_B_DM<5> MAKE_BASE=TRUE =MEM_B_DM<5> e
MEM B _DM<5> o rTror————nEM B _DM<5>
.« MEM_B D <5> MAKE BASETTRUE = —MpEM B D <5> .,

.« MEM_B_DQS_P<5> MAKE BASE=TRUE =MEM_B_DQS_P<5> ,,
MAKE_BASE=TRUE
MCP CHANNEL B DQS 6 -> DIMM B DQS 6

1.« MEM_B_DQ<48> — =MEM_B_DQ<49> 26
MARE_BASE=TRUE —

.« MEM_B_DO<49> =MEM_B_DQ<53>
.« MEM_B_DO<50> MAKE_BASE=TRUE =MEM_B_DQ<50> 26
.« MEM_B_DO<51> MARE BASE=TRUE —— _MEM B _DQ<51>
.« MEM_B_DOQ<52> MARE_BASE=TRUE =MEM_B_DQ<52> 26

MARE_BASE=TRUE —

1.« MEM_B_DQ<53> =MEM_B_DQ<48> 26
MAKE_BASE=TRUE

.« MEM_B_DO<54> =MEM_B_DQ<55> 26
MARE_BASE=TRUE —

.« MEM_B_DO<55> =MEM_B_DQ<54> 26
MARE_BASE-TRUE

.+ MEM_B_DM<6> =MEM_B_DM<6> 2
MEM_B_DM<6> o = o e—— =MEM B _DM<6>
.+ MEM_B_DQS_N<6> "AKE BASEZTRUE =MEM_B_DQS_N<6>

MAKE_BASE=TRUE

.« MEM_B_DOS_P<6> =MEM_B_DQS_P<6> ,,

MAKE_BASE=TRUE _—
MCP CHANNEL B DQS 7 -> DIMM B DQS 7

.« MEM_B_DO<56> =MEM_B_DQ<62> _ ,,

.+ MEM_B_DQ<57> MAKE_BASE=TRUE =MEM_B_DQ<63>

.« MEM_B_DQ<58> MARE_BASE=TRUE — _MEM B_DQ<56> .

.+ MEM_B_DQ<59> MAKE_BASE=TRUE =MEM_B_DQ<60>

. MEM_B_DQ<60> MAKE BASEZTRUE — _MEM B_DQ<59>
MAKEiBASE=TRUE

.. MEM_B_DO<61> =MEM_B_DOQ<58> _ ,,
.+ MEM_B_DQ<62> MAKE BASEZTRUE 7 _MEM B_DQ<57> .
MAKE_BASE=TRUE

wMEM_B_DO<63>  VMAREBASETIRUE T —MpM B _DO<61> .

.« MEM B_DM<7> MAKE_BASE=TRUE — _MEM B_DM<7> 2

. MEM_B_DQS_N<7> PKE_BASE=TRUE =MEM_B_DQS_N<7> ,,

.« MEM B _DQS_P<7> MAKE BASESTRUE 77 _MEM B DQS_P<7> ,.
MAKE_BASE=TRUE _—

p—
SYNC MASTER=K18 MLE

DDR3 BYTE/BIT SWAPS-K6

—
SYNC DéTE=06/19/200

d} Apple Inc.
<]
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1

, _=PP3V3_ S3_VREFMRGN

NOTE: Must not enable more than two SO-DIMM margining
buffers at once or VRef source may be overloaded.

OMIT

R3300
,SHORT,

NONE
NONE
NONE

OMIT

R3310
,SHORT,

PP3V3 S3 VREFMRGN DAC 4
MIN LIN,
MIN-NECKWIDTH=0.3 mm
VOLTAGE=3.3V

VREFMRGN: YES VREFMRGN : YES
C3300:1 1C3301

VREFMRGN:YES

! LINel U3320
. 396 T - MAX4253

« , _=PPVTT_S3_DDR_BUF
10mA max load

VREFMRGN:YES

R3321
, 200,

PLACE_NEAR=J2900.1:2.54mm

PPVREF_S3 MEM QREFDQ A
MIN LINE WIDTH=0Q
MIN_NECK_WIDTH= 0 2 T
VOLTAGE=0.75V

PLACE_NEAR=R3321.2:1lmm

PLACE_NEAR=J3100.1:2.54mm

PPVREF S3 MEM_VREFDQ_B .,
MIN LI Tm

MINWECKWIDTH 0.2 mm
VOLTAGE=U.75V

CE_NEAR=R3323.2:1lmm

CE_NEAR=J2900.126:2.54mm

PPVREF S3 MEM VREFCA A
MIN LINE

WECKWIDTH 0.2 mm
VOLTAGE—U 75v

CE_NEAR=R3331.2:1lmm

CE_NEAR=J3100.126:2.54mm

PPVREF S3 MEM VREFCA B

WECKWIDTH 0.2 mm
VOLTAGE—U 75v

PLACE_NEAR=R3333.2:1lmm

2.2uF —= 9, 1UF CRITICAL VREFMRGN : YES
Say 2 2 48, VREFMRGN : YES R3322
402-LF 402 U3300 * VN UCSP 133
8 a1 VREFMRGN_DQ_SODIMMA_BUF 1 2
VDD
= 4 . 3
- D =I2C_VREFDACS_SCL fscr Msop VOUTA|L VREFMRGN_SODIMMA_DQ a3l V_4 A4 VREFMRGN:YES %‘%gg
«gry—=12C_VREFDACS_SDA 7Yspa Y vours|2 VREFMRGN_SODIMMB_DOQ
9a0 3 vourc|4 VREFMRGN_SODIMMS_CA
- [3)
Addr=0x98 (WR)/0x99 (RD) 10a1 & vourns VREFMRGN_MEMVREG_FBVREF L VREFMRGN: YES
5 NOTE: MEMVREG and FRAMEBUF share R?ﬁ03023
a DAC output, cannot enable VREFMRGN: YES 1 2
both at the same time! ‘R3320 15w
100K MEF-LF
5% 402
1 ST VREFMRGN : YESY
- ? e R3324
1 VREFMRGN_DQ_SODIMMB_BUF 1133,
= 3 €2 VREFMRGN: YES 1 My PIA
PP3V3 S3 VREFMRGN CTRL + f-DF
WI m
T
CRITICAL
VREFMRgg 3Y1Ecs) ) o VREFMRGN : YES VREFMRGN : YES
0 1UF — Voo IVREFMRGN:YES R?503031
i3 U3310 1}30%25 12AR 2 FTA
402 PCA9557 3
QFN(OD) po|6 UIEW »%1116}!
X NC 3
3|a0 Py 7 VREFMRGN_DQ_ SODIMMA EN 5402 VREFMRGg YES VREFMI:OGZN YESY
Addr=0x30(WR)/0x31(RD) 4|a1 P29 VREFMRGN_DQ_SODIMMB_EN a2 B} U3330 :
5|a0 p3 10 VREFMRGN_CA_SODIMMA_EN = [ v N{J%)S(é 33 R?ié%??Z
pgl 11 VREFMRGN_CA_SODIMMB_EN Al VREFMRGN_CA BUF 1 2
ps| 12 VREFMRGN_MEMVREG_EN a3 X2 VREFMRGN:YES M LA
- =I2C_PCA9557D_SCL 1lscr 6| 13, v (RSVD for FBVREF) + v MESET
w =I2C_PCA9557D_SDA 2|spa p7 14 VREFMRGN_CPUGTLREF_EN
D
THRM RESET*~15 VREFMRGN: YES
PAD GND R3333
™ o = 1 200 , PLA
/1%
VREFMRGN : YES 1716w
= 'R3330 402
%%OOK VREFMRGN : YESY MIN LINE
2 PCA9557D_RESET L c2
o i R3334
RST* on ’'platform reset’ so that system 2402 VREFMRGN_CA_SODIMMB_BUF 1 2
watchdog will disable margining. c3f, ¢4 VREFMRGN:YES 15w
— MF-LF
402

Required zero

ohm resistors when no VREF margining circuit stuffed

NOTE :

Margining will be disabled across all

soft-resets and sleep/wake cycles.

VREFMRGN:YES

—
DéTE=09/29/200

051-8563 | D

A.13.0
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'R3335
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 100K o MRGN: YES
11650004 2 RES,MTL FILM,0,5%,0402,5M,LF R3321,R3323 CRITICAL VREFMRGN : NO friae 3 C3340: sl U3340 VREFMRGN : YES
11650004 2 21402 0.1UF —— c2|_ MARI253 R3342
RES,MTL FILM,0,5%,0402,SM,LF R3331,R3333 CRITICAL VREFMRGN : NO V+HN\ UCSP 2276
1 01313“2’1 2 Cc1 REFMRGN_MEMVREG_BUF N 13 DDRREG_FB oD
= c3 €2 VREFMRGN:YES 1A%y  PLACE_NEAR=R7320.2:1lmm
+ V= MF-LF
402
Page Notes VREEHRGN:YES
Power aliases required by this page: ‘R3340
- =PP3V3_S3_VREFMRGN 100K 5] U3340 VREFMRGN : YES
- =PPVTT_S3_DDR_BUF e 22| N\ MAXA253 R3344
Signal aliases required by this page: 2402 a1 VREFMRGN_CPUGTLREF_BUF 1207 5 CPU_GTLREF o -
- =I2C_VREFDACS_SCL a3 %2 VREFMRGN:YES 1 My  PLACE_NEAR-R1005.2:1mm
- =I2C_VREFDACS_SDA = + V—4 ME-LF
- =I2C_PCA9557D_SCL
- =I2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN:YES - Stuffs VREF Margining R3345
Circuitry. 100K
VREFMRGN:NO - Bypasses VREF Margining 16w
Circuitry. ngg;m‘
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF (FSB) G ASTERCTIZ T MLD SN
DAC Channel: A B c c D D FSB/DDR3 Vref Margining
PCA9557D Pin: 1 2 3 4 5 7 d} Apple Inc.
Nominal value 0.75vV (DAC: 0x3A) 1.5V (DAC: 0x3A) 0.7V (DAC: 0x8B) ®
Margined target: 0.300V - 1.200V (+/- 450mV) 1.998V - 1.002V (+/- 498mV) 0.200V - 1.050V (+/- 500mV) NOTICE OF PROPRIETARY PROPERTY:
DAC range: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.191V (0x00 - 0x5C) §§EP%EEEEE??EZ§§§§3§§¥§§g¥§§f§§x§§g§? ™e.
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33uA (- = sourced) +750uA - -528uA (- = sourced) I O MAINTAIN THIS DOCUMENT IN CONFIDENCE
DAC step size: 7.69mvV / step @ output 8.59mvV / step @ output 9.24mv / step @ output TIL NOT O REVEAL OR PUBLISH IT IN WHOLE OR PART
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3

20347-325E-12

5V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P-TYPE

RDS (ON) 26 mOhm @4.5V
LOADING 0.8 A (EDP)

CRITICAL
Q3450
L3404 TPCP8102
FERR-120-OHM-1.5A
PLACEMENT_NOTE=Place close to J3401. 0402-LF 23V1K-SM
1000 mA peak
750 mA nominal max <
PCIE AP _R2D C_P am e « PP5V_WLAN 2 (Y Y Y Lt :» PP5V_WLAN_F = :g . =PP5V_S3_WLAN
102 oiur PCIE AP _R2D C_N ames MINNECKWEDTH0. 5 mn MINNECKWEDTH0. 5 mm
pyoun | puvweve e i Nck - = }
o R3451
Cc3422 ¢ c3421* 1 C3420 C3451 *
€3430 0.1ur —— 0.1uF —— —— 10uF N 0.033UF —— 10
PLACEMENT_NOTE=Place close to J3401. iy fp— i Ty p— : 108 —T— 1w
O i i i 1%
chon 2 i 2 R C3450 xen ur
0 o 505 o o i) R3450 |
- ECLE_AP_D2R_P ou KREERE AI RP OR' I 1 |2 P5VWLAN_SS LA 2 PM_WLAN_EN_L
- PCIE_AP_D2R_N oD < s I
e J_ 108 1/Tew
L i fratd
- 1 s PCIE AP _R2D P PLACEMENT NOTE-Place close to J3401. xR 02
- e PCIE_AP_R2D_N
-

25 ¢ PCIE_CLK100M_AP_CONN_P

«(YYY s PCIE CLK100M AP_P

PLACEMENT_NOTE=Place close to 03450.

706 PCIE_CLK100M AP_CONN_N

L 8 ]

(AP_CLKREQ QO L

1

PCIE CLK100M A

PLACEMENT_NOTE=Place close to J3401.

s

15 74

PLACEMENT_NOTE=Place close to 03450.

-
; PCIE_WAKE_L O 15 2
- RESET_CONN_L)
-
275 mA k IJ3 4 0 5
peak
. PP5V_S3_BTCAMERA F 206 mA hominal max 2 (Y Y Y\t =PP5V_S3_BTCAMERA
I2C_ALS_SDA oD - NIN WECK WIDTH-0 .35 mm FERR-120-OHM-1.5A
I2C_ALS_SCL am - VORTAGESSY LF

75 ¢ USB_CAMERA CONN_P

79 ¢ USB_CAMERA CONN_N

75 ¢ USB_BT_CONN_P

75 ¢ USB_BT_CONN_N

[00000[0000000000000000000000000 |

ALS c3452
CAMERA

USB_CAMERA P

o
USB_CAMERA N

oD 1 7

PLACEMENT_NOTE=Place close to J3401.

BLUETOOTH

USB BT P oD

USB BT N

R3440"
100K

WF: Need pull-up?

<AP_RESET_CONN_L

PP5V_WLAN_F

'R3453
392K

D

PLACEMENT_NOTE=Place close to J3401.

Supervisor & CLKREQ# Isolation

=PP3V3_S3_WLAN ,

SLG4AP016V

« AP_CLKREQ_Q_L

4R
DLY = 60 ms +/- 20%

1C3440
VDD pu— 90.%1uF
u3440 2 Copm
402
TDFN
33_ AP RESET L Yens K
EN| 6 AP_PWR_EN am e e
8 CLKRE
ﬁ}—%& 2P OL pm:s
GND

am -

SYNC _DATE=07/28/200
————

Isch MASTER=T27 MLB

RIGHT CLUTCH CONNECTOR

(f} 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 OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED

051-8563 | D

A.13.0
34 OF 109
29 OF 80

2

1




Caesar IV Support

R3550 BCM57765
SDCONN_DATA<0> 0 2 SD_D<0>
76 31@ 30 76
R3551 BCM65 5 1716w MF-LF 402
76 31, SDCONN_DATA<1> 0 SD_D<1> B
GL137 ¢ D> BC1M577655 T/T6W WMF-LF 402 e
, _=PP3V3_S3_CARDREADER R30511 BYPASS=U3500.158:1835 M.\ ¢ 27:5 76 51Ty SDCONN_DATA<2> R3552 o SD_D<2> o e
1 2 PP3V3_S3 CARDREADER_DVDD 57£A5$203500.35:34:5 mm BoMbY 65 5° 1716w WMF-LF 402
A HINECKWIDTR=0  20MM GL137 GL137 GL137 GL137 7 1¢Er>_ SDCONN_DATA<3> R3553 0 ipp2 re—srer—or—SD-D<3> o
Cra . C3500: 1C3501 |1 C3502 |1 C3503 -
R 10UF ——0,1UF ——0.1UF ——0.1UF 76 1 (gry—SDCONN_DATA<4..7> — SD_D<4..7> 35 7
6.3V 2 2 \'4 2 %V 2 %V BCM5_77 65 MAKE_BASE=TRUE
GL137 b33 o §65" 05" SDCONN_CLK R3554 o 2 SD_CLK
L3500 76 1 O NV T/16W MF-LF 402 e
0.22UH BCM57765
0805-1 A4 76 1 (oum—SDCONN_CMD R3556 0 7 AN SD_CMD_____ 30 7
L — I716W MF-LF240 MAKE:BASE:TRUE
1 + (oom—SDCONN_WP — SD_WP o
BYPASS:U:;SOO'SS:IEI:AESE“[‘J‘?;SOO 11:12:5 mm — MAKE_BASE=TRUE
PP3V3_S3 CARDREADER_AVDD = c11:12:
' N SDCONN_CD — SD CD L
ﬂ%gmL%ggww%DTﬁ= <5 0MM GL137 GL137 GL137 > — HMAKE BASE=TRUE
VOLTAGES3. 3V C3514: [*1C3504 [1C3508 BCM57765
10UF /— —— 0.1UF —— 0.1UF R3555
pes - % Y , _=PP3V3_S0_SDCONN
Xs5R 2 2 CERM 2 CERM 0
603 02 02
1/51%014\7
MFagF
= Keep this net short! PP3V3 SW SD PWR
BYPASS=03500.4:5:5 mm _PP1V8 _S3 CARDREADER MIN-NECRWIDTH=0:20 Mt
GL137 IR3505  MARE BASBLTRUE CRITICAL
Cc3506 ! 1 Ne C3507: 1C3505 | 55 J3500
o 10r GL137 2.20F —— —— 0. 1UF 55 MAX CURRENT = 800 MA | SD-CARD-K19-K24
iy LR EERE :‘T i R35 ].21 C6ER§IY 2 2 Ceu ity i
CERM 2 603 02 5402 4
402 g 8/ ~8~- 2 8 O | Vss
GL137 NO STUFF a0z 2 9 9 1/1Ew 90 |vss
R3507'| ['R3508 = 2 > & 363, 26 50 SD_CLK 45| crx
10K 3 = 6 30 SD_CMD 15| e
1/16W 3716 s 11KETY USB_SDCARD_N 7_|pm 3315392 po| 40 76 30 SD_D<0> 16 | pato
MF-LF MF-LF 8 43
102, , 402 7 17¢gry—USB_SDCARD_P bp LOFD D1 26 30 SD_D<1> S | par1
37 N
GL137_GPIO1 48 |gp1o1 b2 =2 ¢ 30 SD_D<2> 15 |par2
27 CRITICAL D3 76 30 SD_D<3> e CD/DAT3
GL137_ GPIO2 GP102 28 o
76 GL137 D4 6 20 SD_D<4> 195 | para
NO STUFF GL137 e leros 30 SD D<5> m
* 'R3510 D5 ot o | paTs
R351%% 10K Ne X sk 6| 32 26 20 SD_D<6> 172 | bare
H 5% ne 2 es p7| 38 26 30 SD_D<7> E g e
1/16W 1/16W 1 Do 14|
TH ZI:EELF NC)LZ crk[ 3956 SD_CLK_R o O | cARD_DETECT Sw
NC)@ DI (IPD) (1PD) SD_WP 3 30 SD_WP d O | CARD_DETECT_GND
GL137_ CLK12M X1 13 [x1 (1PD) sp_cmp| 41 ! o WRITE_PROTECT SW
L NO STUFF GL137_CLK12M X2 14 xo (1pU) ppmMop| 2___GL137_ PDMOD O | vpD
R3503 GL137 RREF 10 [oppr (1PU) sD_cpz| 23 5 SD_CD_L 1175 | surp_pn
LARA2 (1PU) XD_cDZ| L NO STUFF GL137 19 5 |suLD_PIN
N GL137_TESTMOD 17 |restMoD (IPD) e CETXES R3513* R3504 ;9 o | suLp_P1N
I\l"é%g‘g GL1371 1GL137 GL137 RESET L 18 [EXTRSTZ* (IPU) (IPD) XD_WEZ 4 NC 1051?5 1A /\0,\ 2 O SHLD_PIN
R3506 R3502 NO STUFF (zeD) x0_RB2Z| 44 N s 5% NO STUFF _ —
CRITICAL 7 115 (5)% C3513: 1PD) XD_WPz | 43¢ 4022 i oH 1C3515 =
GL137 1/16W 1/16W { ) XD_ Ne 402 i . 516-0225
Lr1ew L/18w 0.1UF 10PF
Y3500 02, 5402 Y (IPU)MSilNS%(NC L T, 3bv
12. OOIOIM—I 1200PPM CERY (1PD) Ms_ms| 3 NC ceRu
{[ |} PDMOD: POWER DOWN MODES
8X4.5X1.4-SM 1 = ,——GND—— NC = DISABLE (DEFAULT) =
GL137 GL137 - olalal ofnls 10K LOW = POWER SAVING MODE ENABLE
c3511 C3512 10K HIGH = REMOTE WAKE UP ENABLE
33PF 33PF GL137
1 2 1 2 Q3500 '2 3 £
SSM6N15FEAPE =
5% 5% KR
CsEOR‘l,'l = CsEOR‘l,'l |—<
02 02
5 4
10 SDCARD_RESET SDCARD_PLT_RST
GL137
3500 | 2L
SSM6N15FEAPE
SOT563 k"
—
e
2[c ™ sl
: @D—SDCARD_PLT_RST_L 1

ADDED SERIES RESISTOR TO SD_CMD, MAX

CURRENT NUMBER CHANGED TO 800MA

—
SYNC DéTE=O9/30/200

p—————
SYNC _MASTER=T27 MLB
I

SecureDigital Card Reader
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If used: VDD/VDDP connect to =PP3V3_ENET PHY (add bypassing), LX connects to inductor, VFB to =PP1V2_ENET PHY
« _TP_BCM57765_SR_VDDP BCM57765_SR_LX 5 o
BCM57765 w» BCM57765_SR_VDD BCM57765_SR_VFB ., o CRITICAL
_ R3915 13920
0 RR-600-OHM-0.5A =pp1v2_ ENET_PHY ,.,
86mA (1000base-T, Caesar II) 1 2 51 BCM57765 VDDO_PIN20 —eas T
VAT A e & 770 T o B — ¢ o PPLV2 ENET PHY AVDDL 1(YYY L2 396mA (1000base-T, Caesar II
CRITICAL 5% = ’ )
i/ BCM57765 VOLTAGES3 3V NN ARCRWIDTH=0 s
L3900 ME-L, v = Vog;gg]gK;W%DTH:O.Z T
FERR-600-0OHM-0.5A 402 R3900 C3921 1 1C3920
1 24 E PHY XTALVDD 1A 9N 2 0 BCM XTALVDDH -1UF 4.7UF
s TR N RS W LV TN LINE WEETRg S o O T bkl
VOLTAGE=3.3V C3900! blé}gv}g VOLTAGE=3.3V X7R-CERM ¥g5-CERM D
0.1UF 02 CRI3T91§AL
185 L 5
CRITICAL XTR-CERM 2 + FERR-600-OHM-0. 54|
FERR 61(‘)%901{1\4 0.5 PP1v2 ENET PHY PCIEPLL 1YYY L2 |
1- ~o —2 = gézﬁggiﬁ%ﬁ;g 2 mm sM
(YY) PP EETPHYBIA >
s i b SVDDH Cc3926: [1C3925
sM NNECE WIDTH=0.3 mm 1 a
VoLrAcESs" 3% 1¢3905 0.10F 5/ UF
195 T T 1%
f— i)g.%lUF X7R—CE131\24 }égl;—CERM
2 %% CRITICAL
CRITICAL X7R-CERM
402 1.3930
FERR-60020HM-0. 54 4 L FERR-600-OHM-0.5A
J 1(YYY L2 PpP3v3 ENET BPHY AVDDH o S ENnE P GPHYPLL ! 2
sM MIN-NECEWIDTH=0.3 mm MIN NECK WIDTH=012 mm sM —
VOLTAGE=S. 3V R3910* 1C3910 ([1C3911 C3931: 1C3930
3.9 05, 1UF F 0.1UF —— —— 4. 7UF
1/18% igK—CERM x7R-cé§M 2 2 §5§YCERM
MF;%;Z 102 402 603
BCM57765 BCM57765 ' X}
R3940* R3941 C39151 1C3916 C3936t 1C3935
4.7K 4.7K 4.70F —= 04, 1UF alo| o ~ olola| = v o o afw|a] ofa| o vl 0.1UF —— 10UF
sy 5% 6139 N N 1% sl =| o A ~|«|wfef A ~ Al Al oo @] @ oe 193 19%y
= bty XSR-CERH HECERM —— e oo D N o & o < 3§ 00 x7R-cERM 2| |2 X3k
7 02 2402 AavbbHE 8 R 822 & 5 a4 ¥ AW 7 8 88 C
BCM57765 2 > axg8a > E [ é 5 55
'R3942 il g 2 g 5 L
1K = 0 B 1 8 >‘| =
5%
715 g PCIE_ENET_D2R_N 12 iraew CRITICAL 5 g
— — — 5402 OMIT &
108 Uu3900
189 Co?f?EFl s | BCM57765_VMAIN_ PRSNT & 58 |sun_para (IPD) BCMS764M TRDO_P|_40 ENET_MDI_P<0> 2276 CR_BUS_PWR is not for SD Card power,
7415 @uy—PCIE_ENET D2R_P 402 12 OFN-8X8 TRDO_N| 41 ENET_MDI_N<O0> a2 76 just decoupling for BCM57765 CR I/Os.
T | 2] PCIE ENET D2R C N @2/ |PCTE_TXD_N VERSION 2 TRD1_p| 44 ENET MDI_P<1> 12 76
1% 2| PCIE _ENET D2R _C P - 28 |pcTE_TXD_P TRD1_N| 43 ENET MDI N<1> 22 76 BCM5776
Cc3955 % .| PcTE ENET R2D P AT TRD2_P| 46 ENET MDI_P<2> 5276 c397
0.1luF PCIE ENET R2D N b 34 T er TRD2_N| 47 ENET MDI_ N<2> 32 76 . 7U
7 s go—BCIE_ENET _R2D C_P 1|2 = - PCIE_RXD_N TRD3_P| 50 ENET_MDI_P<3> 7 gRM
105 3956 71 OO PCIE_CLK100M_ ENET P & 3LlpcTs rrcrx » e e ENBT MDI Ne3o e
185 .1uF R = ECIE_CLK100M ENET N 30 pCTE_REFCLK N s PP3V3R1VE SW_SD_VIO
7 15 y—BCIE_ENET R2D C_N 1]z 76 20 OO ENET_RESET_L «_ llpErsT+  (IPD) o[ ePTO_0/SERIAL DOl Sy N
BC 765 1T - | epro_1/seriaL_pi| 8 BCM57765
108 s ENET_CLKREQ_L o 12JcrkrREQ* (OD H cp1O 2| 9 BCM57765_MEDIA SENSE R3972 0 . 2 ENET_ENERGY_DET o
3 1ev L@ - ~ — ,\‘_{y;/ 5 T/16W MF-LF 402 oD+ 2
=ENET_WAKE_L 1 2 402 BCM57765_WAKE_L 3 N BCM57765
31 20 (GO (See Tote) /\/5\%/\, - LINKLED* (OD) Nc| 1 g BCM57765_SD_DETECT R3973 o LAAA 2o —rerr—rgs—SDCONN_CD am
1/16W =
WAKE# ELF 15 IN> ENET_LOW_PWR - 4 lrow_pwr (IPD) PCIE_VDDL| 26 s 1 BCM57765_CR_CMD — NEA}?_274 1 2 S SDCONN_ CMD 30 78
— 2
Must isolate from PCIe WAKE# if PHY 2 | _BCM57765_SMB_CLK aa 6 lvope Dcol 21 g SDCONN_CLK oD 0 76
is powered-down in S3/S5. Standard BCM57765_SMB_DATA @=p— 12 |UART MODE (IPD-BCM5764M) DC4| 25 gy SDCONN_DATA<0> 30 76
N-channel FET isolation suggested. BCM5764 SCLK 66 DC3| 24 g SDCONN_DATA<1> 30 76
If PHY is always powered then alias “mMI—“TSCLK ~ DC2| 23 iy SDCONN_DATA<2> 50 76 B
=ENET_WAKE_L to PCIE_WAKE_ L. BOM5764 MOST P z; 2 pCl| 22 gy _ SDCONN_DATA<3> & 50 5
BCM5764_CS_L 63 |cs* 2 NC|_52_ qpuuggp7e BCM57765_CR_DATA<4> R3975 0 1app2 SDCONN_DATA<4> s 5o 7
e o ® VMAIN PRSNT| 53 gy}t BCM57765_CR_DATA<5> R3976 0O LAANA2 5% 1/16W MF-LF 402 gpcoNN_DATA<5> T
TP_BCM5764_SPD100LED_L 2{sPD100LED* VAUX_PRSNT| 54 gy st BCM57765_CR_DATA<6> R3977 0 LAANZ 5% 1716W MF-LF 402 gphooNN DATA<6> T
TP_BCM5764_ TRAFFICLED L 67 rRAFFICLED* vDDC|_55_ gy 2t BCM57765_CR_DATA<7> R3978 o0 LANN2 :% i i:“ MF-LF :gz SDCONN_DATA<7> & 50 5
- w W MF-LF
59 BCM57765_CE_TL_MS_INS L BCM57765
M BCM5764_CLK25M_XTALI 18 |xrart SMB_CLK All resistors above BOMOPTIONed BCM57765
.« @mm— BCM5764_CLK25M XTALO 4. 19 lxrato EneRGY_DET| 60 g BCM57765 CR LED
DCS| 57 g SDCONN_WP am
THRY PAD SPD1000LED*(,68 g TP BCMS57765_ XD DET BCM57765 supports both active-levels for WP.
PHY Non-Volatile Memory 2 BCM5764M Support
All parts below BOMOPTIONed BCM5764M
ROM contains MAC address, PCIe config BCM5764M pin-function BCM5764M _—
info as well as code for Bonjour proxy. — 60-ENERGY DET ,, _BCM57765_CR_LED R3980 1 2 ENET ENERGY_ DET
_ NN —s5—T7Tew wr-tF 307 v
Required for proper PHY operation. - _ (See note)
(Required ROM size TBD) 13-WAKE* e 2 _BCM57765_SR_VFB R3981 0 LAAA 21— =ENET_WAKE L e
6 31 20 » _=PP3V3_ENET_ PHY 53-VMAIN PRSNT - s _BCM57765_CR_DATA<5> R3982 1k LAAN 2 =PP3V3_S0_ENETPHY s
— . _ 5 1716w MF-LF 402
59-SMB_CLK » BCM57765_CE L Ms_INS_ L R3983 4.7K. ANA2 =PP3V3_ENET_PHY e e
58-SMB_DATA 5 _BCM57765_VMAIN PRSNT R3984 4.7K 1 AAAL 5% 1/T6W ME-LF 402
d 1C3990 54-VAUX_PRSNT 7 _.BCM57765_CR_DATA<6> R3985 1K 2 5% 1/16W MF-LF 402
vee = 9g:1UF 16-VDDIO o BCM57765_SR_LX R3986 0 1.\, 5% I/Tew merr 1071
U3990 2 188 NNN—s5—T7Tew mF-TF 07
AT45DB0O11D §45-CERM 20-XTALVDDH .. _BCM57765_VDDO_PIN20 R3987 0 DYy S PP3V3_ENET_PHY XTALVDDH .,
SoIc-8s1 R3988 0 1 2 ~ =
. BCM5764 SCLK 5 L BCM5764 MOSI ., 55-VDDC 76 » _BCM57765_CR_DATA<7> R3 =PP1V2_ENET_PHY .
: - SCK oMIT s <*- : 17-VDDC ., _BCM57765_XTALVDDH R3989 o0 1%2 5% 1718w MF-LF 102
R 5% 1/16 = O ——
. _BCM5764 CS L g | 4dcss 14-vDDC o s BCM57765_SR_VDD R3998 0 1anp2 o2 7000 ot o2 1 [SYNC mAsTER-T27 MLB SYNC_DATE—08/207200 A
50| 8 g BCM5764_MISO 06-vDDC 5 _BCM57765_SMB_CLK R3999 0 1,an2 : - [ [T
5 ® 31 1/T6W MF-LF 402
b5 e * oo Taons s ean 13999 Ethernet PHY (Caesar II/IV)
3 N 1 1 FERR-600-OHM-0.5A
L2 QRESET R3990 R3997 _ X
T -7 4.7k 26-PCIE_VDDL 7o s BCM57765_CR_CMp PLACE_NEARSU3900.26:2 mm 3 ("YTYTYT) 2 Apple Inc. 051-8563 | D
= éZlE‘g éZlE‘g Keep net short, BC(154§79694§4 ) ) (BE%MS;GAlM SM CRITICAL [c) A.13.0
402 402 with no stubs. - -
NOTE: Pull-down on SO plus internal pull-ups on 0. 1fF —— 45, 7UF NOTICE OF PROPRIETARY PROPERTY:
other 3 SPI pins configures BCM57765 for the R %) I P ) T8, INEQRUATION CONPATNER, NPREIN I8 THE 1ve.
7 C: 5R-CERM
L Atmel AT45DB011D (1Mbit) ROM. If a different 402 603 THE POSESSOR AGREES TO THE FOLLOWING:
— A = . = . I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
ROM is used then the straps must change. PLACE_NEAR=U3900.26:1 mm PLACE_NEAR=L3999.1:1 mm II NOT TO REPRODUCE OR COPY IT 39 OF 109
NOTE: BCM5764M requires SI pull-down instead of SO. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
= IV ALL RIGHTS RESERVED 3 1 OF 80

BCM57765 SR pins are internal 1.2V switching regulator.
If unused: Okay to float all 4

pins.
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Page Notes

Power aliases required by this page:
(NONE)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

PLACE_NEAR=T4000.3:2.54

ENETCONN_CTAP o

PLACE_NEAR=T4000.4:2.54 mm

PLACE_NEAR=T4001.4:2.54 mm

PLACE_NEAR=T4001.3:2.54 mm

1 C4000 1C4002

1 C4004
— 0.1UF
— 1ot

C4006

=

76 31(ETy—ENET_MDI_P<0>
76 31(ETy—ENET_MDI_N<0>

TLA-6T213HF

CRITICAL

T4000
1 M 12 70 ENETCONN P<0>
2 AN 1179 ENETCONN N<0>
3 10 __ENET CTAPO

X —>

ENET CTAP1

76 31(ETy—ENET_MDI N<1>
76 31(Ery—ENET_MDI P<1>

ENETCONN_N<1>

CRITICAL
J4000
RJ45-M97-3

F-RT-TH

1

76 31 (ETy—ENET_MDI N<2>

76 31 (ETY—ENET_MDI P<2>

76 31(ETy—ENET_MDI N<3>

TLA-6T213HF

ENET_ CTAP3

ENETCONN_N<3>

ENETCONN_P<3>

76 31(ETy—ENET_MDI P<3>

s| 1| 4 2 10| 1 6| s 4 2| 10 3f
U oV oV OV O O o v o v o v
Z H2Z H 2 H Z H Z H zZ H 2z H 2 H
D4000 g D4001 g
RCLAMP0524P Y RCLAMP0524P Y
sLP2510P8 sLP2510P8
ENET_ESD 3 ENET_ESD 3
CRITICAL CRITICAL

<— RX

Transformers should be
mirrored on opposite
sides of the board

D4000.1: PLACE_NEAR=T4000.6:4
D4000.5: PLACE_NEAR=T4000.1:4
D4001.1: PLACE_NEAR=T4001.6:4
D4001.5: PLACE_NEAR=T4001.1:4

88 3%

1

R4001 R4002 R4003
75 75 75
5% s s
1/16w /16w /16w
ME_LF e e
02, 102 , 402

CRITICAL

c4008
1000PF

L2

A~ ” O
O
2 7_79 ENETCONN_P<1> 3 o
<— RX 1)
5
CRITICAL 6 °
O
T4001 o
1 s 12 ;70 ENETCONN N<2> 2l
2 11 70 ENETCONN P<2> p 11
12
il 10 ENET CTAP2
X —>

514-0636

ENET_BOB_SMITH_CAP
MIN_LINE WIDTH=0.6 mm
MIN NECK WIDTH=0.25 mm

10¢
2KV

cERM
1206

SYNC _DATE=07/28/200
————

Isch MASTER=T27 MLB

Ethernet Connector

Apple Inc.
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=PP3V3 FW FWPHY

733 34 35
7 mA I/0 138 maA
C4120 ! c4121 * c4122 ! Cc4123 ! c4124 *
1UF —— 1UF —— 1UF —— 1UF —— 1UF
108 —— 108 —T— 108 —— 108 —— 108
6.3v 6.3v 6.3v 6.3v 6.3v
cERM 2 cERM 2 cERM 2 cERM 2 cErM 2
402 402 402 402 402
- L4130
= 120-OHM-0.3A-EMI
114 mA FireWire PHY PPIV3 FW FWPHY VDDA N (m\ N
0402-LF
L4110 L4135
i, _=PP1V0_FW_FWPHY 120-OHM-0.3A-EMI 120-OHM-0.3A-EMI
25 mA PCI D 17 mA PCIe SerDes (m\
135 mA 1 2 PP1VQ FW FWPHY AVDD ® 5 Cle Serbes o PP3V3 FW FWPHY VP25 1 2
HIN LINE WIDTH=0.4 MM HIN LINE WIDTH=0.4 MM
0402-LF MIN NECK WIDTH=0.2 MM NECK 3 T2 0402-1F
VOLTAGE=1 .0V i 1
2
110 mA Digital Core 0 mA VReg PWR
1C4100 1C4101 1C4102 1C4103 1C4104 1.C4105 1.C4106 Cc4141 ¢ 1.C4140
—— 1UF — 1UF —— 1UF —— 1UF —— 1UF —— 1UF 0.1UF 1UF
0%y 0%y T, &% T, &% T, &% T, &% 8% 0%y
2 crru 2 crru 2 crru 2 crru 2 crru 2 crru cErM 2 2 crru
402 402 402 402 402 402 402 402
PLACEMENT_NOTE=Place C4170 close to U1400
PLACEMENT NOTE=Place C4171 close to U1400
T g Bl PN Y =] Y e e T Y A al of of @ S e o 3 Cc4170 1 2
A &l = 5| & &l 8| 2| 2fa| =8 E o|c|as|A a5y =|alsa af3 sla g I PCIE FW R2D C N ames s
0.10F | 100 1ev  xsm a0z
VDD ~— VDD33 —— ~—VDDH— ~VP~ VP25 VREG_PWR C4171 :||2  pcIE Fw R2D C_P am s
NC 22 |aTBUSB CRiﬁiAL PCIE RXDON| 8 g 71 PCIE FW R2D N 0.10F || 108 16v  xsr 402
a13 w7 PCIE FW_R2D_P
NC 212 |ATBUSH U4100 PCIE_RXDOP 1 PC ca17s
NC%211_[ATBUSN PCIE TXDON| 1S ;. PCIE FW_D2R C N 1 H 2 PCIE FW D2R N oD s
FW643E PCIE TXDOP| N6 o 74 PCIE FW D2R C P 0.1UF 108 16V X5R 402
s =FW_PHY DSO - F12 [DSO (IPD) NT-2 - v | C4176 :||2 pcir rw p2r P oD 15 7
5 [Ty =EW_PHY DS1 512 [DS1 (IPD) NT-3 BeR REFCLKN| N PCIE CLK100M FW N N 0.10F | 10e  16v  xsm a0z
=FW_PHY_DS2 E13 |p; - PCI EXPRESS PHY =p1. 4 1 4100
R - S2 (IPD) NT-4 ¢ s REFCLKP| M10 PCIE CLK100M FW_P 15 I ACEMENT NOTE-Flace Ci178 close o bales
77 35, FW_PO_TPA B8 _|TPAON
FW_PO_TPA_P 28_|TPAQOP
ne o NT-21 (IPU)TCK| M TP_FW643_TCK
7 5B FW_P1 TPA N Sy [TPALN
NT-20 (IPU)TDI| M2 g TP_FW643_TDI
77 38 FW_P1_TPA_P 25 _|TPALP TEST CONTROLLER - =PP3V3_FW_FWPHY 733 34 35
(IPU)TDO| ML - TP_FW643_TDO
35 (Ey—EW P2_TPA_N Qp—22 [TPA2N
NT-18 (IPU)TMS| 13 g TP_FW643_TMS
35, FW_P2 TPA P 23 ITPA2P 1394 PHY FW643_LDO
77 s3ETyFW RO TPB N =2 |TPBON NT-19 (IPU)TRST*(Nl g  FW643 TRST L R4165" 'R4166
77 35 FW_PO TPB P 29 _ITPBOP 10K 10K
D L Glp— 5% 54
77 35 FW_P1 _TPB N B6_|ITPBIN 1/16W 1/16W
77 35, FW_P1 TPB P a6 |7pB1P (OD) wr L wror
NT-10 (IPD) \WAKE* c2 =FW_PME L 3 2 2
1s FW_P2_TPB N B4 _|7pB2N
35 _=PPVP_FW_PHY CPS FIXME!!! - TYPO IN SYMBOL REGCTL REGCLT| D13 g FW643 REGCTL
s5(@Ty—EW_P2_TPB_P @=L |TPB2P ~
POWER MANAGEMENT VAUX_DETECT| Bl g FW643_VAUX_ DETECT
R4160° 3s W _PQ_TEBLA; 27 |TPBIASO NT-12 (IPD) VAUX_DISABLE( D2 g TP FW643 VAUX ENABLE
200K 35 34, FW_P1 TPBIAS ¢ |ITPBIAS1 NT_13/ (OD) CLKREQN| L2 - =FW _CLKREQ L oo 34 'R4164 NOTE: FW_PME L and FW_CLKREQ L are
1% -
1/16W 5EELY—EW P2 TPBIAS gy 2? ITPBIAS2 10K isolated for systems that use
MF_LF 5%
1/16W 1394B physical plug detect.
40 FW643 RO 511 |ro it pay! plug
402
FW643_ TPCPS B10_|TpCP 2 WITH PLUG DETECT:
- e NT-16 (IPD) SCIFCLK._% 22 _FUE3 SCLECLK Gate CLKREQ# based on PHY power
TP FW643 NAND TREE - SCIF NT-14 (IPD) SCIFDAIN| Gl g TP FW643 SCIFDAIN . NC) PME# P
. - r
caLso R4150 - NAND_TREE NT-OUT NT-17 SCIFDOUT| f TP_FW643 SCIFDOUT (ex NC)
22PF 21 FW643 REXT L8 [REXT h 15 ScIFMC| F2 TP_FW643 SCIFMC WITHOUT PLUG DETECT
TE: NT- T IPD IFMC| P2 gy TP FW643 SCIFMC B
L2 . FW_CLK24P576M_XO FW_CLK24P576M XO R & P13 |x0 No NI-xx notes show N ( ) ° - .
| l NAND tree order. - Alias both signals to drop = prefix
CRITICAL 13 FW_CLK24P576M_XI -y C13 [XT NT-9
C A -
CERM . NC - Y4150 402 . R TP_FW643_SE - "3 |SE (IPD) i FW643 SCL
24.576MHZ R4161 R4170 ™D FWEA3 SM ™ (1PD) SERIAL EEPROM NT-7 SCL Py
Ne SHo3. 282 5M 2.94K 191 - CONTROLLER NT-6 SDA| M1 g TP _FW643_SDA
C4151 " 1 Y TP_FW643 MODE A 32 |MODE_A (IPD) NT-1 -
22PF /16 1/16 - s
e ] frideid TP_FW643 CE U1 [CE (1PD)
[ : 402, 5 402 TP FW643 FW620 L p12{FW620* (IPU) MISCELLANEOUS
S s TP_FW643 JASI EN - p1 [JASI_EN (IPD) NT-11
CAEORZM TP_FW643 AVREG - 210 |IAVREG CHIP RESET NT-5 PERST*O““ - FW_RESET L Yes R
TP_FW643 VBUF H13 |VBUF
. FW643 PU RST L wp— X FW_RESET* (IPU) NT-8 'R4163
10K
. TP_FW64 R1 TL J12 JOCR_CTL_V10 s
R4162 ) 713 locr oL, 116w
170K C04313(6n% NCX—223 [OCR_CTL_V12 (Reserved) 2'152“
ew 10% NEE] VREG_VSS
= 2 5.3V 2| = af o] 2| w] o «| of =] o] o 2| o] | of o] #| o | of o] *| 0] | of 2| w| 5| 2| o =| 2|
"o, Shitusn EEHEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE B 1

SYNC_DATE=07/20/200
————

B

FireWire LLC/PHY (FW643E)

Apple Inc.
<]
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Page Notes FireWire Port Power Switch
Power aliases required by this page: CRITICAL
- =PPBUS_S5_FWPWRSW (FW VP FET Input) Q4260 CRITICAL
- =PPBUS_FW_FET (FW VP FET Output) FDC638P G F4260 CRi'I‘ZIg%L
- =PP3V3_FW_P3V3FWFET (3.3V FET Input) sM — 1 TA24v D Z —PPBUS_FW_FET ,
- =PP3V3_FW_FET (3.3V FET Output) . . . 3 PPBUS _FW _FWPWRSW F 1 2 _PPBUS_FW FWPWRSW_D 1 2
- =PP3V3_FW_FWPHY (PHY 3.3V Power) , _=PPBUS_S5_FWPWRSW Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) S MIN LINE WIDTE=C.2 mn WIN LINE WIDTH= o
- =PP3V3_S0_FWLATEVG 4 2 VOLTAGE=12.6V MINISMDC110H24 VOLTAGE=T12.6V CRS08-1.5A-30V
- =PP3V3_S0_FWPWRCTL J_j_ 1
- =PP1V05_S0_FWPWRCTL (5KPD Bias Rail) R4262! R4260 C4260 1 i
- =PP1V05_FW_P1VOFWFET (1.0V FET Input) 10K 390K 0.1UF —— D
- =PP1VO_FW_FET R (1.0V FET Output) 1416w . 1716w 85 T 3
- =PP1V0_FW_FWPHY (PHY 1.0V) 163, 2402 i35
Signal aliases required by this page: g%%&gz%sz FWPORT_PWREN_L_DIV
- =FW_CLKREQ_L 04262
- =FW_PME_L R4263*
N ) N 10
BOM options provided by this page: i
(NONE ) friad
4022
1;
R4261 . :
470K Supervisor & CLKREQ# Isolation
jus
= _—
- Q4262 2402 , _=PP3V3_S0_FWPWRCTL
BSS8402DW FWPORT PWREN_L
SO0T-363
(sw-ver1)
C42901 ~| CRITICAL |'R42
ga261 |-+ "cd261 O = ook
sSM3K15FV [—| K 0:10F g 2 U4290 g
SOD-VESM-HF — 19% z__ 24 SLG4AP016V 2402
ot 533 TDFN =PP1V0_FW_FWPHY , .
1le ™ stz
»s (—EWPORT_PWR_EN
- FW_RESET L N C
DLY = 60 ms +/- 20%
FW_PWR_EN 6
515 (IO =FW_CLKREQ L an
1> @uy—EFW_CLKREO L 8 FW_CLKREQ PHY L "
Pull-up provided by another page. MARE_BASESTR
, =PP1V05_S0_FWPWRCTL . .
FireWire Port 5K Pull-Down Detect =
1
R4271?< All FireWire devices require 5K pull-down on TPB pair.
17128 Host can detect as load on TPBIAS signal.
MEF LB Current source only active when FW_PWR_EN is low. rem—
N .
FW_PWR_EN_L 3.3V FW Switch
Tg§222924
6 1R4270 R42711 , _=PP3V3_FW_P3V3FWFET =PP3V3_FW_FET 4
CRITICAL 330K 56K FW_5KPD DET_L a2 cse a1 EDP = 0.14A (85C)
D 104275 5% MAKE_BASE=TRUE B2 |Jvin  vout([B1
. DMB53DOUV < ifif¥ hp1eH RITICAL
| = SOT-563 2402 402, 3 CRITICAL N ¢ 4201 4202
- FW_PWR _EN 2|6 04275 Cc4201: c2 oy U & U
[mars = FW_5KPD_DET_RC -] BMBS3DOUV 1UF —— GND
% C4270 SOT-5¢3 g;‘gj A 3 Part TPS22924C
CRITICAL 3 6 CRITICAL 1 4 LR ;
s Q4270 s FWDET MIRROR , Qc4e427(7:0 rxc 0.1}1{)1: Type Load Switch
BC84 Bt DXV 6TX!
wso;;sg - SOT563 xon R(on) 18 mOhm Typ B
R i 402 = 50 mOhm Max
= . Max Output: 2A
Fi Pl TPRIAS R = 1.0V FW Switch
R4272
71K , _=PP1V05_FW_P1VOFWFET TPS22924 PP1V05_FW_FET
L csp MIN LINE D =0. mm
1/16W A2 Al MIN_NECK_WIDTH=0.2 mm
MFLE B2 |)JVIN vom( Bl VOLTAGE=T.05V
2
PLACE_NEAR=C4360.1:2 mm C4202 CRITICAL LSI FireWire PHY requires 1.0V.
1 €2 lon 'R4202 To avoid an extra power supply,
» o D—EW_P1_TPBIAS | 1Ug —— GND 0.549 1.05V is used with a series R
823V 2 a 116w to reduce voltage.
i ° 5
FireWire PHY WAKE# Support | 2402 -
. X =PP1V0_FW_FET R ,
When PHY is powered, FW_5KPD_DET_L acts as legacy PME# signal. -4
35 33, _=PP3V3_ FW FWPHY Dual-purpose output:
1) 5K Pull-down Detect when FW_PWR_EN is low.
2) FW643 WAKE# (PME#) when PHY is powered.
R4277 '‘R4276 2
10K 100K 4 FW_PME_L 1
%1% %1% Pull-up provided on another page.
102, , 402 3 CRITICAL
ey o) QIR0
NO STUFF %& SOT-563 —
1 .y —r————
s c4276 4 SYNC MASTER=T27 MLB SN YACYEITE 5}
> 0. 1}1{)1:5‘ — —
16V . .
- e 2 FireWire Port & PHY Power
=FW _PME L _ FW643 WAKE L 2|e ||<' 4
> @ = = 051-8563 | D
MAKE_BASE=TRUE 1 CRITICAL 1 d} Apple Inc.
Q4276 <) A.13.0
s ?01\;11355;33DOUV NOTICE OF PROPRIETARY PROPERTY:
1 THE INFORMATION CONTAINED HEREIN IS THE
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Page Notes

Power aliases required by this page:
- =PPVP_FW_PORT1

- =PPVP_FW_PHY_CPS_FET
- =PPVP_FW_PHY_CPS

- =PP3V3_FW_FWPHY

- =PP3V3_S0_FWLATEVG

(From Port)
(To PHY)

Signal aliases required by this page:
- =FW_PHY_DS0

- =FW_PHY_DS1

- =FW_PHY_DS2

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

; _=PPVP_FW_PHY CPS FET

From Port

BOM options provided by this page:
(NONE)

1394b implementation based on Apple
FireWire Design Guide (FWDG 0.6, 5/14/03)

54 53 (IMy—EW Pl TPBIAS

35 34 33 7 _=PP3V3 FW FWPHY

FW643 TPCPS Leakage Protection

FW643 has internal leakage path from TPCPS pin to VDD33.
FET blocks current to TPCPS until VDD33 is powered.

Q4300

£

1)
BSS8402DW

PPVP_FW_CPS

MIN_LINE WIDTH=0.4 mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=12. 6V
MAKE_BASE=TRUE

=PPVP_FW_PHY CPS

To FW643

CPS_EN I DIV

Termination

Place close to FireWire PHY

C4360

0.33UF
108

6.3v
CERM-XSR
402

SIGNAL_MODEL=EMPTY
SIGNAL_MODEL=EMPTY

R4312°

Q4300
BSS8402DW

sor-363
(SYM-VER1)

(FW_PORT1_TPA_P)

Unused FireWire Ports

Disabled per LSI instructions
(All unused port signals TP/NC)

s W PO_TPBIAS NC_FWO_TPBIAS

—— MAKE_BASE-TRUE

NO_TEST=TRUE

[ Ye:» o WAL PO_TPA_P — NC_FWO_TPAP

—— MAKE_BASE-TRUE

NO_TEST=TRUE

[ Y e:> o WAL PO_TPA_N — NC_FWO_TPAN

—— MAKE_BASE-TRUE

NO_TEST=TRUE

(Y e:» o WAL PO_TPB_P — NC_FWO_TPBP

—— MAKE_BASE-TRUE

FW_PO_TPB N
77 33,
- <D

Cable Power

; _=PPVP_FW_PORT1

(FW_PORT1_TPA_N)

R4360 R4361
56.2 56.2
o 1t
17160 1160
frae frae
, 402 0z,
77 33, FW_P1_TPA_P FW_PORT1_TPA_P
£S5 MAKE_BASETRUE
77 33, FW_P1_TPA_N FW_PORT1_TPA_N
£S5 MAKE_BASETRUE
77 33, FW_P1_TPB_P FW_PORT1_TPB_P
D MAKE_BASETRUE
77 33@ FW_P1_TPB_N —— FW_PORT1_TPB_N
STGNAL MODEL-EWPTY | ——  MAKE BASE-TRUE
STGNAL_MODEL-EMPTY
1 1
R4362 R4363
56.2 56.2
o 1t
17160 1160
frae frae
, 402 0z,
FW_PORT1_TPB_C
1
\ C4364 R4364
—— 220pF 4-99K
T 3, 1/éw
2 frae
CeR
402 402,

CANNOT SYNC THIS PAGE FROM T27,

TPA AND TPB FOR U4350 IS SWAPPED

"Snapback" & "Late VG"

34 7_=PP3V3 S0 FWLATEVG

Protection

—— MAKE_BASE-TRUE

NO_TEST=TRUE

NC_FWO_TPBN

NO_TEST=TRUE

s W P2_TPBIAS — NC_FW2_ TPBIAS

—— MAKE_BASE-TRUE

NO_TEST=TRUE

[ e: e Salll P2_TPA_P NC_FW2_TPAP

—— MAKE_BASE-TRUE

NO_TEST=TRUE

[ e: o Salll P2_TPA_N — NC_FW2_ TPAN

—— MAKE_BASE-TRUE

NO_TEST=TRUE

[ e: e Wil P2_TPB_P — NC _FW2_ TPBP

—— MAKE_BASE-TRUE

NO_TEST=TRUE

@DV P2_TPB_N — NC _FW2_ TPBN

—— MAKE_BASE-TRUE

CRITICAL
L4310

FERR-250-0HM

NO_TEST=TRUE

Note:

2 PPVP_FW_PORT1 F

35 34 33 7

FireWire PHY Config Straps

Configures PHY for:
- Port "1"

=PP3V3 FW _FWPHY

Trace PPVP_FW_PORT1 must handle up to 5A

MIN_LINE WIDTH=0.5 mm
MIN_NECK_WIDTH=0.25 mm
VOLTAGE=

3v

PORT 1

BILINGUAL

CRITICAL
J4310
1394B-M97

F-RT-TH
TPB(R)

1 TPB-

(FW_PORT1_TPB _N)
(FW_PORT1_BREF)

(FW_PORT1_TPB_P)

TPB+

oY |

NC ¥——+———0sc/ne| e

PLACE_NEAR=U4350.1:2 mm
C4350 *
0.1UF ——
108 =T vee
v U4350
402 TPD4S1394
TP_FWLATEVG_VCLMP 3_lvcLmp e D1+ @
p1-| 7
54 (OUT}—EHRORT_PWR_EN o 4 |FwPWR_EN
CRITICAL D2+ ©
R4350" cnp D2-{ >
100K
5%
1/16W
“F;{;g (PINS 5/6 AND 7/8 ARE
2 SWAPPED FOR BETTER ROUTING)

(FW_PORT1_TPB_P)

(FW_PORT1_TPB N)

beta-only device,

(GND) (3 v6
(FW_PORT1_TPA_N) 31 o™ é) V6 TeA-
FW_PORT1_AREF 5 pre.
(FW_PORT1_TPA_P) o | qrear éTFA(R) _—
10
PLACE_NOTE=J4310.5:2 mm o o
—O
C4319 ¢ = CHASSTS
0.1uF —— L GND
108 —— 13
s0v +—3 0o
X7R 2
603-1
i = 51450605
R4319
M AREF needs to be isolated from all

local grounds per 1394b spec

When a bilingual device is connected to a
there is no DC path
between them (to avoid ground offset issue)

BREF should be hard-connected to logic

ground for speed signaling and connection

OUTPUT

INPUT

L

Bilingual (1394B)

1

R4381

FWPHY DSO
MAKE_BASE=TRUE
FWPHY DS1
MAKE_BASE=TRUE
FWPHY DS2
MAKE_BASE=TRUE

=FW_PHY DS0

=FW_PHY DS1

=FW_PHY DS2

SYNC _DATE=07/28/200
————

B

FireWire Connector

Apple Inc.
<]
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ODD Power Control

NOTE :

s c>—ODD_PWR_EN_L

C4520:1||2 saTA ODD R2D C_N am
0.01UF |l 108 16v cErm 402

C4521 .12 saTa ODD R2D C_P -
0.01UF || 10% 16v cErM 402

C4525.: || 2  saTa _opD D2R_P oom 7 s
0.01UF || 10% 16v cRM 402

C4526.: (|2 saTA ODD_D2R N oD
0.01UF || 10% 16v cErM 402

RDRV:8515 | NO STUFF

CRITICAL
04590 S O t
CRITICAL
TPCP8102 ppsy S ObD PET ATA ODD Por GRITICAL
, =PP5V_S0_ODD 9o—gg»l;xﬁgom
- 23viEosn J4500 connection separated to CRITICAL BYH VER-1
{_N_ = support debug sense resistor. 3 4 5 SATA ODD_R2D_UF_N
R4596 0C8165895 1 - Alias together if no sense R. 5277%2591054 p—
. UF —— 22—
}/01%5 199 o ro— S 2 (YYY\:_ .. SATA ODD_R2D_UF_P
w CERM o0 _ > = - UL
MFZ%E‘Z 102 - ca596 dool -t SATA_ODD R2D P | PLACE_NEAR=J4500.5:4mm
5 5 2 s SATA_ODD_R2D_N
3.3V must be SO if 5V is S3 or S5 to ODD PWR EN LS5V L 1}%0%1%? ODD PWR SS 0, 0LgF . _=PP5V_SW_ODD D - CRITICAL
ensure the drive is unpowered in S3/S5. — - YV 1] w35l w2 < SATA_ODD_D2R_UF_N gkﬁ_l%g
—pp3V3 SO ODD &Flilg %g% 12 00 11 -t SATA_ODD_D2R_UF_P DLP11S
36 7 —EEDVNI OV L D|6 = CERM 14 13 SYM_VER-1
SSM6N1Q5§ESA9Pg = e 402 o1 ° %755 a(YYY 2. SATA_ODD_D2R_C_P
R4597! soTs63 | Kh e 0 O —
100K = L +(Y YY)\ 2. SATA ODD _D2R C_N
1/16W 51650616 = = -
MFZ%E‘ ST PLACE_NEAR=J4500.9:4MM
2
Q4596 |2k v am-Se SRR DRERET PS8511A / PS8515A Straps
sSM6N15FEAPE | . ) p
soTs563 | Kh Indicates disc presence
[ 5, _=PP1V5_S0_SATARDRVR
I
>
s[c ™ stg NO STUFF
R4511*
10K
- PS8511A: i
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION P§N gAl‘P”IiE (1PD) *
33850769 1 SATA 3GB/S REDRIVER, LOW POWER U4510 CRITICAL RDRV:8511 8 B_PRE (IPD)

J5401 PINOUTS ARE DIFFERENT FOR K6,

BOMOPTIONS :
- RDRV:8511 stuffs PS8511A & associated parts (STRAPS TBD!!!)
- RDRV:8515 stuffs PS8515A & associated parts

SATARDRVR_A_T2C_ADDR

20 A_BST# (IPU)
10 B_BST# (IPU)

SATARDRVR_A_A_ SD 36
SATARDRVR A T2C_ EN 36

cufts & ol ated frea RDRV:8515 NO STUFF | NO STUFF
- RDRV:NO stuffs bypass path (neither IC or associated parts stuffed) 2 2 2
NO STUFF vo sturr  R4512 R4516 R4518
R4519* 'R4520 5%
10K 10K MELER
s S ina
PLACE_NEAR=J4501.9:3mm 402, 2402
CRITICAL o RDRV:8515
T.4500 R4513 =
PLACE_NEAR=L4500.1:2mm FERR-70-OHM-4A =pp5v_g0_HDD , « mp—=12C_HDD A SCL s 19 A EQ (IPD) SATARDRVR_A_I2C_SCL .,
VS Ol ’ 2 PLACE_NEAR=L4500.2:2 RDRV:8515
§£§;§§%K£ID¥ 0603 CE_NEAR= ceremm Metr R4514
= 2C4501 2C4502 _ 0 18 B_EQ (IPD)
6 TUR Lo Tor « coy—=I2C_HDD_A_SDA > 1 _ SATARDRVR_A_I2C_SDA .,
5%
CRITICAL CERM 1 EPpu . Liiew
J4501 402 402 S d 02
34501 1 ATA Redriver
F-ST-SM = -
1 2
ool p1acBRERRBAETH 240 k5 3 _ =PP1VS_S0_SATARDRUR | .
210 o - gigi Egg g§§ g g RDRV:8511&RDRV:8515 | RDRV:8511&RDRV:8515] |
o o] -t (ALl 4 C’8) (Cas1a, C4514 1 C4519 RDRV:IN DEVEL
—10 o SATA HDD R2D N C4519 & R4510) 1UF 0,01UF CRITICAL CRITICAL
e ol8
50 T TRl Ra510 el ol [ O (a11 4 C's) FL4502
Nosilo ol tegn e SATA_HDD_R2D.P 0.01UF 1140 363 10K VDD RDRV:8511&RDRV: 8515 REELLS
v 5ol C4515.1 |2 16w Uu4510 ,» SATA_HDD_D2R_RDRvV_ouT p_C4518.|- » SATA_HDD D2R UF P (Y Y Y3 SATA HDD D2R_P rmm .~
we IR_RX_OUT 19 |5 5120 0.01uF 1308 169 1402 = PS8515A-A2 0.01uF Il 208 1ev —
TQFN
R TRE W= SO O | SATA_HDD_D2R_RDRV_IN_P A 1ne 2 aoure| 15 | » SATA_HDD_D2R RDRV_our N C4517.)|2 » SATA HDD D2R UF N 1( Y Y Y\ 2 SATA HDD_D2R_Npwm . »
MIN-NECK_WIDTH=03mm L | .| SATA _HDD_D2R_RDRV_IN N 2 {a NN aourn 14| 0.01UF ”clgoéq 63
1
gﬁ%%z 51650687 CRITICAL 5| SATA_HDD_R2D_RDRV_OUT_N 4 |p ourn B_1nn| 12
10 FL4501 .| SATA_HDD _R2D_RDRV_OUT_P 5 |p oure 5 ne| 1| SATA HDD_R2D RDRV_IN N C4513.)|> SATA_HDD_R2D_C_N am
2 X7R-CERM 90-oHmIIeoMA N SATARDRVR A EN - - 0.01UF |l 108 16y
402 = SYM_VER-1 7 EN (IPU) - CERM 402
L3 (YYY )L+ . saTa HDD R2D JuF N C4511. |- SATARDRVR_A AUTOPWR_EN 17 | auropw EN . SATA_HDD_R2D_RDRV_IN P C4512. |- SATA_HDD_R2D_C_P am
[— 0.01UF |l 108 16y (IPD) = 0.01uF Il 108 16y
— . CERM 403 ., _SATARDRVR A_I2C_EN 10 | 12c_mn (1PD)  A_sp| 20 SATARDRVR_A_A_SD ., . CERM 402
L 2 (YYY )\ .sara spp r2p ur|p C4510. Hz . SATARDRVR_A_I2C_ADDR _ 8 | 15c appr 5 sol 2 SATARDRVR A _B_SD ..
10% 16V (1PD) - .
SATA HDD Port O-OTOF e it » SATARDRVR A 17C_SCL 1% |sci _cre * ob pin tputs (Signal Detect
. _SATARDRVR A_I2C_SDA 18 spa_cTL X_ pins are outputs (Signa etect)
NOTE: Internal pulls are ~150K GNp THRM
2| §| 33850778 (PS8515A)
Addr: 0x94(Wr)/0x95(Rd)
(A1l 4 C’s) R ri r B P h L+ (ALL 4 R'S & C’S)
AR Ne edrive ypass Pat e
C4580: > ;s SATA_HDD_R2D_NORDRV_P R45801’\/\/\/2
0.01UF !l e 18Y 0 ME-LE 403
C4581 .2 ;» SATA_HDD_R2D_NORDRV_N R45811W\/z
0.01uF | 208 1ey 0 e Tho3"
——— E—
C4585. Hz .. SATA HDD D2R NORDRV N R45851’\N\/2m - SYNC MASTER=T27 MLB SYNC_DATE=08/06/200
10% 16V h
0.01UF "7 ¢ 362 34 7 wemww a0z SATA Connectors
C4586 .12 . SATA_HDD_D2R_NORDRV_P R45861’\/\/\,ZM TrTew
0.01UF ||C1,3°R9;4 134 34 MF-LF 402 d} Apple Inc. 051-8563 | D
C45871||z ] A.13.0
U4510 ADD NO STUFF IN PRODUCTION!!!! e oS o SO TR
©cs i THE TNFSRMATION CONPAINED mREIN IS TEE .
1 2 THE POSESSOR AGREES TO THE FOLLOWING:
Cc4588 o e
4 1 52 sov I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 45 OF 109
7PF CERM 402 II NOT TO REPRODUCE OR COPY IT
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IV ALL RIGHTS RESERVED 36 OF 80
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Port Power Switch

Left USB Port A

F-RT-TH-M97-4

CRITICAL
J4600

CRITICAL CI{EEZ%SIXL
L 5
_ 04690 FERR-220-OHM-2.5A
, =PP5V_S3_RTUSB 1P52062DAN
2 |1y ouril_’ PPSV S3 RTUSB A ILIM . 1 2 PPSV S3 RT SB_A F
USB EXTA OC L 8 MSOP MIN- NEg%‘W%BTH 8:375 0603 MIN-RECEWIDTH=0 375 mm
17 ooy oc1x VOLTAGE=5V C4605 1 VOLTAGE=5V
o I =USB_PWR_EN 3 lem ourz| 6 PPSV 53 RTUS? B_ILIM 0.01uF PLACE_NEAR=J4600.1:3 mm
17 @um—USB_EXTB_OC_L T 5docas CRITICAL MgngEcxwma 02375 "mm 783 N
I S C4695: [*C4696 v CERM CRITICAL
10UF == ~—T00UF
?ND ';PAD i z 208 1 OMA
POLY-TANT - SYH VER-1 PLACE_NEAR=D4600.2:2 mm
1 1 603 TEo ]
C4160%g _ | C4691 CASE-BZ-SH CRITICAL 7975 USB_EXTA MUXED N 4 3, USB_LT1_N
SR T CPobi 1L oL CEOL6
X5R -
e 208, 12 2s USB_EXTA MUXED P 1( Y Y Y )\ 2. USB_LT1 P
i8R EOLY-TANT PLACE_NEAR=D4600.3:2 mm

USB/SMC Debug Mux

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

Left USB Port B

514-0638

CRITICAL
10

F-RT-TH-M97-4

, _=PP3V42_G3H_SMCUSBMUX D4600
RCLAMPO502N
SLP1210N6
SMC_DEBUG: YES CRITICAL
~ C4650! 'R4650
0.1UF —— CRITICAL z CRITICAL
788 T o| SMC_DEBUG:YES S 1/1sw I s
CERM 2 i MF-LF
402 vce 2402 FERR-220-OHM-2.5A
a1 a0 3 (rwy—SMC_RX_ L 5 Iu+ v+ 1 (USB_EXTA_MUXED N) . 1 2 PPSV s3 RTUSB B F
a1 a0 39 @UM—SMC_TX L 4m- U4650 v-|2 (USB_EXTA MUXED P) 0603 gggTﬂgngyIDTﬁ 375 " mm
PI3USB102ZLE C4615: .
5 1T USB_EXTA_P 7 |p+ TQFN 0.01%1121:‘ PLACE_NEAR=J4610.1:3 mm
75 17 USB_EXTA_N 6 |5 5
B ° cERl 2 CRITICAL
JU sEL| 10 USB_DEBUGPRT EN L (m s L SQOMA
GND SEL=0 Choose SMC - DREE PLACE_NEAR=D4610.2:2 mm
| SIGNAL MODEL=USB MUX SEL=1 Choose USB s 17¢ET USB_EXTB_N 4 3, USB_LT2 N
s 11¢gry—USB_EXTB_P 1(YYY L2, USB LT2 P

SMC_DEBUG:NO
= R4651
1@&2

%
I;HSW
ME-LF
402

SMC_DEBUG : NO
R4652
1 0 2
AA%Y

k3
I;HSW
ME—LF

PLACE_NEAR=D4610.3:2 mm

514-0638

D4610
RCLAMP0502N
SLP1210N6

CRITICAL

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

———— —
SYNC MASTER=T27 MLE SYNC DéTE=08/27/200

External USB Connectors

Cf} Apple Inc. 051-8563 | D
®
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IR Support

7 =PP5V_S3 IR

C48011 <
0'1ﬁ£3:: =
X7R-CERM 2
402 Uu4800

e CY7C63803-LOXC

= oFN
P1.0/D+ P0.0 7—)<NC
P1.1/D- P0.1[0 s NC
P1.2/VREG INTO/P0.2[5 s ¢
P1.3/SSEL INT1/P0.3[4 5 Nc
P1.4/SCLK INT2/P0.4[3 5 R‘LLLOSOOO
IP1.5/SMOST TIOO0/P0.5|2 IR RX OUT RC o 1 2 IR _RX OUT e ss
P1.6/SMISO T101/P0.6|1 % NC k3

cagoa:| Mg
0.001UF 402
OMIT 18% ;
CRITICAL CERY

NC)(—21 e 1

NC)&22 =

NC)(—2

NexZ

NC)& THRML

PAD S

T57 Connector

T57
BS4890
STDOFF-3.60D3.4H-SM
. 860-1287

CRITICAL

T57
, _=PP3V3_S3_T57

9
. AXK720427G
F-ST-SM

cigi z 1o o2 NC_T57_PWR %
402 3 O O 4
p NC X—1-O O =FP I
7

F—XNC 23 v

75 o BT USB_T57_P 9 T57
75 o BT USB_T57_N ul 5 oz 1 C4896
— 90.%01uF
S fowe | T i

[mass NC_T57_RESET 19

220

= 51650824 =

B T57

S4891
D4890 STDOFF-3.60D3.4H-SM
RCLAMPO0502N|

SLP1210N6 ‘L—l@ 860-1287
T57
CRITICAL

NC|r
I0olwn
NC|w
IO|e

6VBUS

—e —
SYNC MASTER=T27 MLB SYNC DATE=08/27/200
sy - =

Internal USB Support
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8 7

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

. _PP3V3_S5 AVREF SMC

w0, _=PP3V3_S5_SMC
Cc4902: 4905 [1C4906
22UF f— . 1UF f— 0.1UF
62 8% 8%
gy * i ? g5
Uu4900
22 _SMC_P1 MC PM G2 _E
(EXCARD_PWR_EN) SW-SJ—.ML—‘—MLPIO H8S2117 260 =ttt oo = BYPASS=U4900.E1:D2:5 mm
10 QU2 _SOlAlh o e Al3 P11 LGA-HF P61l K12 g % NC -+ SMC VCL
o5 20 I ALL_SYS PWRGD e 212 [P12 (1 OF 3) P62l K11 g s NC -
>—RSMRST_PWRGD > B3 112 g % MC_AVCC
o = P13 OMIT P63 NC . MC ADAPTER E MIN LINE WIDTH=0.2% MM ° C4907 1
NC %—gm—D11_[P14 P64l K13 g — SMC_ADAPTER _EN rwmy 15 40 65 10w MONNECKSWIDTH=0.10 MM B 1 I I 0.47U
1 um—EM_RSMRST_L &—Cl3 P15 Pes|_J1 NC MESLF : C49120 1 = @ = =\ A 6188 3
o qm—LIMVE_VR_ON - Cl2 [Pl6 P66 SMC_PROCHOT_3_3_L w0 0. %{;5 -4 —" cERMEER q
1+ um _PM_PWRBTN_ T D10 P17 re7 H12 g SMC_BIL BUTTON L &m.w» ity 2 AVCC  VEC  VCLAVREE R4909'| |'R4901
402 —
1w _SMC_P20 D13 |p20 P70| N0 guu SMC_CPU_ISENSE am BYPASS=U4900.M12:L9:5 mm }%%2:9107 Ncl _E§ nc - 1%5 1$K
NCX—gm—ELL |P21 P71 M11 g SMC_CPU_VSENSE am e LGAHF 1/16W i/16w
—— M P TSENSE MF-LF MF-LF
NC %—gu—DR12 P22 P72 L10 gu SMC_GPU am « (3 oF 3) 402, 2402
MC_ P24 Ne o oos i;i TEb sﬂc gPLI] V:EIE\:NEE o OMIT MP1-Dl g SMC MDL am ©
w0 SMC P24 = g FI13 | ] __ aa
NCex—emE12 o35 275 SMC_PBUS_VSENSE o w0 0 [ SMC_RESET L | g 03 rs+ 1021 _gm—SMC_KBC_MDE
. _SMC_BMON_MUX_SEL @13 [p26 P76l N13 g 238 EZQT;IEEEI;;ENSE am o« .. _SMC_XTAL 23 lyoar
NC %—gm—EL10 P27 P77L12 g2 S5 2oL SobISb am = w0 _SMC_EXTAL 22 |pxTAL NMI| E3 g SMC_NMI am -
75 a1 18, LPC_AD<0> P30 P80) SMC_WAKE_SCI_L 18
75 a1 18, LPC_AD<1> P31 P8l[ B6 gy X NC
75 a1 1, LPC_AD<2> P32 p82|_C - PM_CLKRUN_L o R
25 a1 s LPC_AD<3> P33 P83 - LPC_PWRDWN_L . ETRSTH3 _gpe NSOM(;T'IL‘;SFT L am«
75 a1 18 LPC_FRAME L A8 [p34 g4l Al SMC_TX_TL 37 39 40 41 AvVSs|_L9
w MC_LRESET L p3s vss MC_RX_L 00 —uss— 11:1{511{902 11:1{511{998 1§4903
7 2 [y LPC_CLK33M_SMC D7 P36 PB6| C6  quuugp(OQC) SMB_MGMT_CLK D - 5w 5w 2916w
LPC_SERIR 994y Xw4 2 2 2
o> LBC SERIRO gy D6 (P37 P90 SMC_ONOFF_L w0 47 99449 5,4900 HEoLE HEoLE HEoLE
SMC_P41 NCX—t—22P40 L gﬂg gg :EgIT( - am e s , )
a0 P41 P92 a0
+2ggry—SMB_MGMT_DATA (OC) qpuip— B4 P42 P93 PM_SLP_S3_L 15 65 6 = €1
s @Um}—SMS_ONOFF_L e Al |p43 po4| H4 PM_SLP_S4_L 6 16 40 65 =
NC X—gm—C2 P44 P95 PM_SLP_SS5_L 18 NOTE: P94 and P95 are shorted in some platforms.
NC %—gm—B2_|pas Pocl T4 o PM_CLK32K_SUSCLK am: | GHND_SMC_AVSS 2 w0 o u
1 @um—SMC_GFX_THROTTLE L - c1 lpas PI7| Fl gy (QC) SMB_0_SO_DATA D =
w om—SMC_SYS_KBDLED * c3 |pa7
140 30 37 SMC_TX_L a2 lepso
039 3 L
w038 3 SMC_RX_L £3 |po1
a2 MB_0_SO_CLK P52
Uu4900
(DEBUG_SW_1) w _SMC_PAO - N3 |pao H8S2117 PEO| K1 SMC_CASE_OPEN a0
(DEBUG_SW_2) 10 SMC_PA1 - N1 _|pa1 LGA-HF PE1|_J3 - SMC_TCK am e @
24 U} PM_SYSRST L (QC) o M3 |pA2 (2 OF 3) PE2| K2 - SMC_TDI Yeus RURH
 um—USB_DEBUGPRT EN L (OC) 4 M2 |pa3 MIT PE3|_J1 - SMC_TDO ooy o -
26 25 18 MEM_EVENT_L pad o peal x4 g SMC TMS  —m..
10 _SMC_PAS (OC) i L1 leas PFOL_K5 * SMC_G3H_POWERON L e w0
gy SYS_ONEWIRE (OC) iy k3 |pa6
1s @ PM_BATLOW_L (aC) o L2 |pa7 PFLL N2 - gﬂg izg LED oD «©
. PF: M6 . o @0 47 57
NCX—=p———BE _{PB PF3LLa _gm—XNC
1 SMC_RUNTIME_SCI_L PB1 pral M5 g unc
s « (I—SMC_ODD_DETECT -> B9 |pB2 PF5|_N4 - SMC_MCP_SAFE_MODE g, «0
w SMC_PB3 (See below) - A10 |PB3 PF6L L4 g 5 NC
(EXCARD_CP) a0 _SMC_PB4 - C10 |pB4 PF7| M4 gy % NC
— ->
SMC_PB6 Ne oo PGOL_ME ______gm—x NC
4 Cl1 s s .
(EXCARD_OC_L) p g P56 PG1 =SMC_SMS_INT 0 NOTE: SMS Interrupt can be active high or low, rename net accordingly.
a0 SMC_GFX_OVERTEMP_L All |pB7 . . .
D e —— PG2 SMB_BSA DATA a2 If SMS interrupt is not used, pull up to SMC rail.
SMC_FAN_0_CTL 11 K SMB_BSA_CLK
o gump—oMC_FAN U _CTL o,  GI1 pCoO PG3L K7 quup(OC) SMB _BSA CLK =~ ey
a0 SMC_FAN_1_CTL pcl PG4 SMB_A_S3_DATA 2
w0 @om—SMC_FAN_2_CTL * F12 |pc2 PGS, SMB_A_S3_CLK 2
w0 SMC_FAN_3_CTL H13 |pc3 PG6|_M SMB_B_SO0_DATA a2
16 SMC_FAN_0_TACH pc4 pG7|_L6 @e=p(0C) SMB_B_S0_CLK D -
« [m—SMC_FAN_1_TACH & Gl2 |pc5 prO|_E2 - SMC__PROCHOT ©
« (> SMC_FAN_2_TACH - H11 [pcé 2 e SMC_THRMTRIP oD
0 D SMC_FAN_3_ TACH - J13 |pC7 PH; £ - oD H8S2117-R
PH2LJ2 —wgp—x NC -R:
o I SMS_X_AXIS - M10 |PDO PH3| A4 - SMC_PH3 a0 (SMC_PECTI)
» O Sﬂs SZI :ﬁ;s - N9 _[pp1 PH4| B3 &=—X NC (SMC_PECI_VREF)
oOD—SMS_Z AXIS 00 . xio lep2 PHS| C4 g sinc (SMC_PECI_VSTP)
W SMC ANALOG ID - L8 |pD3
w0 SMC_NB_CORE_ISENSE M9 _|PD4
10 SMC_NB_DDR_ISENSE PD5
OD—=" = —2 D08 Sobioh o NO p— ——
20 SMC_ADC14 - K9 _|pD6 SYNC MASTER=T27 MLB SYNC_DATE=09/02/200
« CoD—SMC ADC15 - L7 |pp7 1Zcopy s nom SMC
SMC_PB3: d} Apple Inc. 051-8563 | D
SMC_IG_THROTTLE_L for MG systems. i<} A.13.0
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6

2

SMC

40 39 7

Reset

=PP3V3_S5_SMC

"Button",

, =PPVIN_S5_SMCVREF

Supervisor & AVREF Supply

Desktops: 5V
Mobiles: 3.42V
C50 0: - o 'R5000
UF —— + VIN %5
18{’3 nE U5010 1/16m
ceru 533 VREF-3.3V-VDET-3. 0V 2402
- SMC_TPAD_RST L 6R1% (TP@N0503048 RESET*RS SMC_RESET_L oD o e
7 N
e SMC_ONOFF_L 4R2* (IFU) _PP3V3 S5 AVREF_SMC ,,
SMC_MANUAL_RST_L 4 |pELA REFouT| 8 gég;ﬂggk;ﬂgwr Tom
oMIT o o
R5001 Cc5001 ~ o
9 0-01UF —— 1C5026
,14213;’ 103 — (i)g.%mUF
2603 6% 2 38V
SILK_PART=SMC_RST 402
PLACEMENT_NOTE=Place R5001 on BOTTOM side GND_SMC_AVSS

MR1* and MR2* must both be low to cause manual reset.

MIN LINE WIDT
MIN_NECK _WIDT!
VOLTAGE=0V

Used on mobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.

Debug Power

oMIT
R501%1

5%
1/10W
MF-LF
603,
SILK_PART=PWR_BTN

"Buttons"
SMC_ONOFF_L {oUDy 5 40 47
OMIT
'R5015
9,
110w
5603

SILK_PART=PWR_BTN
PLACEMENT_NOTESs:

— Place R5014 on TOP side

Place R5015 on BOTTOM side

SMC Crystal Circuit

R5010 €10
SMC_XTAL 2> SMC_XTAL, R 1I 2
%
1 oW CRITICAL S%
MESLE 1 CrrM

3 SMC_EXTAL

System (Sleep) LED Circuit

, _=PP5V_S3 SYSLED
R5031* 'R5030
523 20
13 1
1/16W 1/16W
MF-LF MF-LF
1032, 2402
SYS_LED_ILIM
SYS_LED_L_ VDIV
R5032*
1.4715 6 5 4
hpLew D B E Q5030
402, L DMB54D0OUV
SOT-563
SYS_LED_L =
— >
01
s G c
1 2
I SMC_SYS_LED SYS_LED_ANODE oD s

SMC FSB to 3.3V Level Shifting

w0, =PP3V3_S0_SMC

'‘R5061

CPU_PROCHOT_ BUF

'‘R5060
10K

5%
1/16W
ME-LF
2402
TO SMC

¢SMC_PROCHOT 3 3 L rom s

6
> | Q5060
[ DMB53DOUV
2le ||<._ SOT-563
o Fl R3503€15<2 3Q5060 1 H
72 61 1 PU_PROCHOT_ L PU_PROCHOT L, R 5
e CEU_EROCHO — \/\/v———g2 CPU_PROCHO DMB53D0UV %
1 I%SW SOT-563
ME-LF 4 s
402 .
&5y 95059
SSM6N15FEAPE
| ‘Sorses
Hhy 1
0 —
s " ¢|2 =
SMC_PROCHOT am e
213 9 (U PM_THRMTRIP L
3Py ©5059
SSM6N15FEAPE
| ‘Sorses
._‘
S
71s  g|s
SMC_THRMTRIP Y

SMC Aliases

. _SMC_MCP_VSENSE — SMC_ADC14 oD >
MAKE_| SE=' UE -_

. _SMC_CPU FSB ISENSE — SMC_ADC15 oD >
MAKE BASE* _—

+ _SMC_MCP CORE ISENSE SMC_NB_CORE_ISENSE 39
MAKE_BASE=TRUE

w4 _SMC MCP DDR ISENSE — SMC NB DDR ISENSE 39
MAKE_BASE=TRUE — - = —D

o

TP_SMC_GPU_1V8 ISENSE — SMC_ANALOG_ID oD >
MAKEiBA§E= RUE _—
TP SMC GPU ISENSE — SMC_GPU_ISENSE ooy
MAKEiBA§E= RUE _—
TP SMC GPU VSENSE — SMC_GPU_VSENSE ooy
MAKE_BASE=TRUE _—

39 SMC GFX THROTTLE L — SMC IG THROTTLE L 18
@ —_— MAKEiB§§E= RUE @
w0 _SMS INT L — =SMC_ SMS_ INT 39

MAKE BASE TRUE —_— - -
1+ (o MCP_WAKE_REQ L — Miga(i G%I:-l ESWERON L oD w0
R5096
» O SMC MCP SAFE MODE IAANA 2 MCP SPKR (o10i0
/5%
1/16W
MF-LF
402
Unused Pins
= O SMC FAN 1 CTL — TP SMC FAN 1 CTL
—— MAK!] 7BASE= 'RUE
TP SMC FAN 1 TACH — SMC FAN 1 TACH o
MAKEiBASE=TRUE -_—
35 I SMC_FAN_2 CTL e NC SMC FAN 2_CT
—_— ._BASE=TRU Nt TE T=TRUE
NC_SMC_FAN 2 TACH e SMC FAN 2 TACH oo >
MAKE:BASEETRUE_ 'NoiTEST=TRUE -_— - - =
» I SMC_FAN_3_CTL — NC_SMC_FAN 3 CTL
—— MAKE_BASE=TRUE NO_TEST=TRUE
NC_SMC_FAN_3_ TACH — SMC_FAN_3_TACH oD
MAKE_BASE=TRUE ) TEST=TRUE —

— TP_SMC RSTGATE L

I SMC_RSTGATE_L

» I SMC_P20

— MAKE_BASE=TRU

— TP _SMC_P20

» I SMC_P24

— MAKE_BASE-TRUE
— TP _SMC_ P24

» I SMC_P41

— MAKE_BASE=TRUE
— TP _SMC P41

» I SMC_PB3

— MAKE_BASE=TRUE
— TP _SMC_PB3

— MAKE_BASE=TRUE
— TP _SMC_PH3

» I SMC_PH3

— MAKE_BASE=TRUE

SMC Pull-ups

40 39 7 =PP3V3_S5_SMC

5 _SMC_PAO R5091 100k LAAA 2
5 _SMC_PA1 R5092 100K LAAAZ 5% 1/16W MF-LF 402
s _SMC_PB4 R5088 10k LAAAZ 5% 17T6W ME-LF 402
. _SMC_PB6 R5095 10K 1 5, 5 I7/T6W MF-LF 402
/\/\/\/ 5% 1/16W MF-LF 402

47 10 59 _SMC_ONOFF_L R5070 10k LAANA 2
57 47 30 _SMC_LID R5071 100K LAAA2 5% 1716W MF-LF 402
4 39 37 _SMC_TX L R5073 10K 1’\/\/\/2 5% 1/16W MF-LF 402
o 39 37 _SMC_RX_L R5074 100K 1 2 ob I7I6W MF-LF 402
o SHC AN A rrer wEeTr 0z

s 35 _SMC_TMS R5077 10K LAANA 2
1 35 _SMC_TDO R5078 10k LAAAZ 5% 1/16W MF-LF 402
s 35 _SMC_TDI R5079 10k LAAAZ 5% 17T6W MF-LF 402
a1 59 _SMC_TCK R5080 10K LAAA2 5% 1716w MF-LF 402
573 s _.SMC_BII, BUTTON_L R5081 10k LAAA2 5% 1/16W MF-LF 402
s7 39 s _SMC_BC_ACOK R5087 470K LAAAZ 5% 1/7T6W MF-LF 402
w _SMS_INT_L ;5:53 10K 1’\/\/\/2 5% 1/16W MF-LF 402
5 _SMC_GFX_OVERTEMP_TL, R5094 10K 1 2 5% 1/I6W ME-LF 402
. SMC_G3H_ POWERON_L R5098 100K 2 \/\A 1 5° 1/I6W ME-LF 402
0 = = = "M\ 55 —T7Tew Mr—TF 402

w0+, _=PP3V3_S0_SMC
5 _SMC_PAS R5089 10k LAAA 2

SMC Pull-downs

1716w MF-LF 402

5 _SMC_BS_ALRT_L R5076 100K LAANA 2
4 55 12 _SMC_ADAPTER_EN R5085 10k LAAAZ 5% 1716W MF-LF 407
5 _SMC_CASE_OPEN R5086 10k LAAAZ 5% 17T6W MF-LF 402
6 2910 s _PM_SLP_S4 L R5090 100K 3 2 5% i T6W MF-LF 402

p—————
SYNC _MASTER=T27 MLB
[P TIT

SMC Support

16w MF-LF 402

——
SYNC _DATE=09/02/200
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LPC+SPI Connector

w0 39 37 [T SMC_TX_ L

CRITICAL
NO STUFF
J5100
55909-0374
M-ST-SM
, _=PP3V3_S5_LPCPLUS ()2
, _=PP5V_S0_LPCPLUS
- H P ER LPC_CLK33M_LPCPLUS rmu »s
75 39 10Ty LPC_AD<0> =0 O @ugp | LPC_AD<2> D v 7
75 39 15Ty LPC_AD<1> |0 0l° ¢me | LPC AD<3> T e s
7 8
olfe
s o SPT_ALT MOSI - 5 0o SPIROM USE_MLB D < e 50
PI_ALT MI > °%. * PI_ALT CLK
50 S so - 06 - s C pran
75 39 10 [y LPC_FRAME_L DEE Dpd TR SPI_ALT CS_L s
s 1 g} PM_CLKRUN_L pallET 16 o o | LPC SERIRQ D v v
SMC_TMS = 2% LPC_PWRDWN_L
« > - 00 - am -
2 D> LPCPLUS_RESET_L DT D ETR SMC_TDI D 55
v > qn—SHC_TDO 210 O-—mp—SMC_TCK o > «
2 SMC_TRST L DT D YR SMC_RESET_L OO =2 0
=M - -
- SMC_MD1 - ool o SMC_NMT oD
— 27 5 o028 ey SMC_RX L o 37 35 40
Rl 30 o LPCPLUS_GPIO
0 O - oD ¢
33 M\ 34
9
516S0573 L

SPI Bus Series Termination

SPI_ALT MISO

SPI_ALT MOSI

a1 75

a1 75

SPI_ALT CLK . -
SPI_ALT CS_L 4 1
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R5128 |'R5127 |'R5126 |['R5125
go 47 47 47
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
MF-LF MF-LF MF-LF MF-LF
2402 2402 2402 2402
R511510 R541720
s 1 x> SPI_CSO_R_L LAAA 2 SPI_CSO_L N 2 SPI_MLB CS_L g, =
1/51%6w 1/51%6w
R5111 Al R5121 Al
1 @D—SPI_CLK_R 115 2 5 SPT_CLK L A4T SPI_MLB_CLK g .
1/51%6w 1/51%6w
R51151 2 MESET R54172 2 MESET
1 m>—SPI_MOST R 1/\/\%/\/2 2o SPT_MOSI A2 SPI_MLB_MOST gm0
IPISW IPISW
Mol R5123 M
75 10 ¢ (OO} SPI_MISO LARH 2 SPI_MLB_MISO am s
1 I%SW
MF-LF
402

, _=PP3V3_ S0_DEBUGROM

EFI Debug ROM

EFI_DEBUG EFI_DEBUG
— = EFI_DEBUG
R5101' |'R5103 ¢5101 :
0 0 0. 1uF - EFI_DEBUG
17180 7 16u Hian cT
ME-LF ME-LF ciRy 2
402, 2402 402 U5101
DEBUGROM_E2 3 lep M24000 Ropal 5 =T2C_DEBUGROM_SDA (pr «
DEBUGROM_E1 2 g1
P scl 6 =I2C_DEBUGROM SCL az
NO STUFF NO STUFF 7l CRTTTCAL SR LSS RREERERE S
R5102* '‘R5104 I B0/NCOL L xNC
0 0 vSS
1/12% lﬁlﬁw 4
MF-LF MF-LF
402, 402

Write: OxXAC/OxXAE

Read:

0xAD/OXAF

75

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=08/27/200

LPC+SPI Debug Connector

d} Apple Inc.
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6

5

4

3

1

MCP89 SMBus "O0"

, =PP3V3_S0_SMBUS_MCP_0

Connections

SMC

n () n

(Write:

SMBus Connections

, =PP3V3_S0_SMBUS_SMC_0_S0

SMC

"Battery A"

, =PP3V42 G3H_ SMBUS_SMC_BSA

SMBus Connections

'R5251
4.7K

1/16W
ME-LF

MCP Temp

EMC1412-A:
(WRITE:

0X98 READ:

U5535

=T2C_MCPTHMSNS_SCL .,

=TI2C_MCPTHMSNS_SDA .,

(Write:

0X99)

3 SMB_BSA_CLK —

R5280* 'R5281
SMC 3280 R>281| Battery Charger
U4900 s o ISL6259 — U7000
(MASTER) hﬁgg s (Write: 0x12 Read: 0x13)
2

SMBUS_SMC_BSA_SCL

=SMBUS_CHGR_SCL "

3 SMB_BSA_DATA —

— MAKRE_BASE=TRUE
SMBUS_SMC_BSA_SDA

— MAKE_BASE=TRUE

=SMBUS_CHGR_SDA "

SMBus Connections

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

'R5271
1K

Trackpad
J5800
(Write: 0x90 Read: 0x91)

=I2C_TPAD_SCL

a8

=I2C_TPAD_SDA

a8

MCP89 R5200') [R5201| SO-DIMM "A" SMC R5250"
u1400 1/12% ?;ISW J2900 U4900 1/'17215
(MASTER) MF-LF MF-LF (Write: OxAO0 Read: OxAl) (MASTER) MF-LF
4102Z Z4102 41022
75 18 12 SMBUS _MCP_0_CLK — =I2C_SODIMMA_ SCL 25 5 SMB_0_S0_CLK —7s SMBUS_SMC_0_S0_SCL
MAKEliExSE= RUE _ —— MAKE_BASE=' MAKE_BASE=TRUE
75 18 12 SMBUS _MCP_0_DATA — =I2C_SODIMMA_ SDA 25 5 SMB_0_S0_DATA —s SMBUS_SMC_0_S0_SDA
“MAKE_BASE=TRUE _ — MAKE_BASE=TRUE
, . ]
n n
Vref DACs SO-DIMM "B —
U3300 J3100 SMC A
0x98 Read: 0x99) (Write: OxA2 Read: O0xA3) NOTE :
25 =12C_VREFDACS_SCL — — =TI2C_SODIMMB_SCL 26 ; =PP MB' MC_A_
s =12C_VREFDACS_SDA — e =T2C_SODIMMB_SDA 26
| L SMC R52 7101
K
. U4900 5
Margin Control Mlkey (MASTER) »%%%’
U3310 U6880 2
0x30 Read: 0x31) (Write: 0x72 Read: 0x73) 3 SMB_A_S3_CLK ——vssSMBUSSMCA S3_SCL
. =I2C_PCA9557D_SCL — =I2C_MIKEY SCL w » SMB_A_S3_DATA =ik e ther oo SDR

. =I12C_PCA9557D_SDA —

=I2C_ MIKEY SDA 56

EFI

Debug Serial
U5101

(Write: OXAC/OXAE

Read: OxXAD/OXAF)

. =I2C_DEBUGROM SCL —

LP8545 (Bklt)

U9701

(Write: 0x58 Read: 0x59)

=I2C_BKL_1 SCL 7o

=I2C_BKL_1_ SDA 7

. =I2C_DEBUGROM SDA —

Battery

Battery Manager -
Battery LED Driver -
Battery Temp -

Battery & BIL

J6950 & J6955

(See Table)

(Write: 0x16 Read: 0x17) __ —sMB BATT 1,
(Write: 0x36 Read: 0x37) = =SMBUS_ —=C B
(Write: 0x90 Read: 0x91) — =SMBUS_BATT_ SDA 5

SMC

'Management"”

, =PP3V3_S5_SMBUS_SMC_MGMT

ALS
J3401
(Write:

I2C_ ALS_SCL

0x52 Read:

I2C_ALS_SDA

SMC R5290'| |'R5291
4.7K 4.7K
04900 1/172511 1/175w
(MASTER) MF-LF MF-LF
402, 402
MB _MGMT CLK —78 SMB MC_MGMT.
= = — MAKE_BABSE=TRUE
3 SMB_MGMT_DATA —7s SMBUS_SMC_MGMT_SDA

MAKE_BASE=TRUE

HDD Margin Ctrl.

U4510

(Write: 0x94 Read: 0x95)

=I2C_HDD_A_SCL s

=I2C_HDD_A_SDA s

SMBus Connections

The bus formerly known as

"Battery B"

MCP89 SMBus "1"

, =PP3V3_S0_SMBUS_MCP_1

Connections

SMC

n I3 n

SMC
U4900
(MASTER)

3 SMB_B_S0_CLK

3 SMB_B_S0_DATA

“ R5260"
K

'R5261
4.7K

1/16w
ME-LF
2402

= SMBUS SMC B S50 S SMBUS SMC B_S0_SCL
— MAKE_BASE=TRUE

—8 SMBUS SMC B _S0_SDA
— MAKE_BASE=TRUE_

NO STUFF NO STUFF
MCP89 R5230! [R5231
oy 1138 S S Hie
(Write: 0x?? Read: 0x??) MF-LF ME-LF
402, 2402
55 18 SMBUS MCP_1 CLK
“MARE_BASE=TRUE
55 15 SMBUS MCP 1 DATA
“MARE_ BASE=TRUE
)
| R5235' ['R5236
MCP89 SMBus 1 is slave port to lﬂgw 1§mw
access internal thermal diodes. MF-LF MF-LF
402, 2402

SMBus Connections

, =PP3V3_S0_SMBUS_SMC_B_S0

CPU Temp

EMC1413:
(Write:

0x98 Read:

U5515

=T2C_CPUTHMSNS_SCL
=T2C_CPUTHMSNS_SDA

0x99)

as

as

NOTE :

R5280/81 WAS 2K ON K24, VALUE NEEDS TO BE CHECKED

R5290/91 (VREF DAC, MARGIN CONTROL)WAS 4.7K ON K24, VALUE NEEDS TO BE CHECKED

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=08/21/200

K6 SMBUS CONNECTIONS

(f} Apple Inc.
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CPU Voltage Sense / Filter

., « _PPVCORE_S0_CPU XW55309 R5§3OK9
N > CPUVSENSE_IN ) ) SMC_CPU_VSENSE _gm, 5

PLACE_NEAR=L7400.2:5 MM A
ME-LE 1C5309
402 —— 0.22UF

GND_SMC_AVSS ;39 40 43 as D
Place RC close to SMC

MCP Voltage Sense / Filter

.+ _PPVCORE_SO0_MCP XW55.§59 R45 5“3)’351(9
1 2 _MCPVSENSE_IN N R A2 SMC_MCP_VSENSE g «0
PLACEiNEAR=R7525.2:5 MM 1/11%5W

ME-LF 1C5359

402 —— 0.22UF
20%

2 6.3V

X5R pre—
402
GND_SMC_AVSS ., 5 10 43 as

Place RC close to SMC

PBUS Voltage Sense Enable & Filter

05315
NTUD3169CZ
S0T-963
N-CHANNEL | ; pPBUSVSENS EN L
R5316"
100K
=PBUSVSENS_EN 2
- oo )
Enables PBUS VSense N 102,
divider when high. J_ 3 PBUS G3H VSENSE

R5385"

27.4K

2 1/15‘}

PPB H 1
e = . "33, RTHEVENIN = 4573 Ohms
P-CHANNEL SMC_PBUS_VSENSE oD >0
R5315! B
1
100% R2386°) |:c5385
e T —— 0,22UF
-1 20%
422 friau 2 2 823V
PBUSVSENS_EN_L_DIV 4022 402
GND_SMC_AVSS .; 35 10 43 4
Place RC close to SMC
_—

———— —
SYNC MASTER=T27 MLE SYNC DéTE=08/27/200

Voltage Sensing

(f} Apple Inc. 051-8563 | D
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MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter

, _=PP3V3_S0_MCPDDRISNS R5416
, =PP3V3_S0_MCPCOREISNS . MCPCORESO0_IMON 4R35 SMC_MCP_CORE_ISENSE o, «
C5400 p
0. 1&% 1C5472 D
cRl 2 U5400 " 1 €5420 = J022F
402 s OPA330 o f— ?8'% ufF 2 §23Y
2 MCPDDRFET_KELVIN 1 §C70-5 A4 402
o o2 m oy . MCPDDR SENSE AMP (Sense R "output”) %\?}:12212 ? g GND_SMC_AVSS .. 3 1 0 «
20 (x> MCPDDRFET_SENSE El IR s (I =MCPCOREISNS_N 5|in- T 8c70 our L6 MCPCORE_IOUT PLACEMENT_NOTES :
2 _MCPCOREISNS P . . Gain: 100x ./ Place close to SMC
1 : = W (100v/v) REF 505" (For R and C)
R5418 (Sense R "input") Scale: 10A / V
5% R5411? GND Max VOut: 2.48V .
114%%1 L 0 Sense R is R7525, 1mOhm = NOTE: Do not stuff R5415 a:md
2 1/18w Max Vdiff = 24.8mvV R7593 at the same time!
] MCPDDR_SENSE_E Mra65, [
NO STUFF L
1C5434 —
95 40 ?g'%lUF
2 SA2154MFV-YAE 2 %o¥
SOD 202
1 MCPDDR_SENSE B
3 R5417
J MCPDDR_SENSE_C 143K SMC_MCP_DDR_ISENSE pmm «
1%
1/16W
1 MEZLF 1C5435
R54111% 402 L 0.22UF
1% PLACEMENT_NOTEs: T, &%y
i Tisce cioce o one || 1
102, Place close to SMC 402
(For R and C) GND__SMC_AVSS : 35 a0 43 as C

MCP/CPU 1.05V AND CPU VCore High-Side Current Sense / Filter CPU VCore Load Side Current Sense / Filter

, =PP3V3_S0_CPUVTTISNS

SMC_CPU_ISENSE  mm s
, _=PPBUS_S5_CPUREGS_ISNS R it
HESEF R5480 B
¢ - 1C5417 402 1C5470
CRETSY" T = Qg 1uF 17.4K s L 5 5%0F
001 e T, 8% PLACEMENT_NOTEs:  1/16w S T 2%y
. CERM _— = X5R
0-5% I-I]I\?Z-:qug 402 R4 ‘51:;}8 Place close to sMc “%%2 402
06147, 2| ISNS_CPUVTT N s|my.  sc70 - our |6 cpuvrr_zour 143K SMC_CPU_FSB_ISENSE mmm « (For R’s and C)
<« 1 Asw GND__SMC_AVSS »; 35 40 43 as
55| _ISNS_CPUVTT_ P 4|+ REF| L mEoLF 1C5436
, _=PPBUS_S5_CPUREGS_ISNS (50V/v) —L 0 “22UF
PLACEMENT NOTES : %y
GND P 2 X5R
~ Place close to SMC 402
(For R and C) GND__SMC_AVSS 2 35 40 43 4
Battery (BMON) Current Sense, MUX & Filter DC-IN (AMON) Current Sense Filter
, _=PP3V42_ G3H_ BMON_ISNS R5481
s oy CHGR_AMON AeR3% SMC_DCIN_ISENSE g, =
BMON:ENG BMON:ENG X
— 3 1 1 1/16W
PLACEMENT NOTE=Place near sense resistor mw s (gSll%J]F.‘S C0541'_':>12 e BMON : ENG igLEE 105487
T & ; PLACEMENT NOTEs: —T- 045
Charger/Load side U5403 2 gepu NE7SB3157P6X4G AN P =
INA213 402
s @D—CHGR_CSO R P slm-  s¢70 ~ our |6 BMON_INA_OUT 1[s1 SC70 s SMC_BMON_MUX_SEL ) P;aceR°l°§ect° SMC GND SMC AVSS
BMON : ENG ISL6259 Gain: 36x (For R and €) B
; CHGR_CSO_ R N 4 1 .
o s oy—CHGR_CSO_R N 4 frn+ (50V/V) REF) 2| eup ved s INA213 Gain 50x
Battery side oD R45 01
. ; ~ 3 4 BMON_AMUX_OQUT 145 3% SMC_BATT_ ISENSE 5
NOTE: Monitoring current from 50 = v oD
battery to PBUS (battery discharge) VER 1 BMON : ENG p%llﬁ%' 1C5490
across R7008 BMON : PROD R5423 402 —— 0.022UF
= R5431 100K PLACEMENT_NOTEs: . 18¥
1%716W 1 T o 2 SEIEM_st
s comy—CHGR_BMON 2 1 ME-LE Place close to SMC 0
Y 2 GND_SMC_AVSS . 59 10 43 4s
From charger . ) 1716w (For R and C) 20 s 2 SYNC_ MASTER=TZ27 MLB STne DaTE=0s 30 200 B
For engineering, stuff BMON_ENG MESLE T —— — —
For production, stuff BMON_PROD .
PLACEMENT_NOTE=Place R5431 next to U5413 Current SeHSlng
d} Apple Inc. 051-8563 | D
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CPU T-Diode Thermal Sensor

,_=PP3V3_S0_CPUTHMSNS R5515
1 2 PP3V3 S0 CPUTHMSNS_ R

Addr: 0x98(Wr)/0x99(Rd)

5 MIN-NECK—WIDTH=0:23 mm
D}IFEEYg VOLTAGE=3.3V
402
7 > (gry—CPU_THERMD_P )
VDD
C55211 U5515
CPU Thermal Diode 0-0022§£::: EMG1413
50v
C]i]l(}l\zd 2 2 DP1 THERM* /ADDR|
7 1qgry—CPU_THERMD_N 3| py1CRITICAL o bRl 8 CPUTHMSNS_ALERT L
. CPUTHMSNS_D2_P 4 |pp2/DN3 swparal 2 =I2C_CPUTHMSNS_ SDA a2
Fin-Stack Temperature 0
3 C55 i 5|pNn2/DP3 sMerk | 10 =I2C_CPUTHMSNS_SCL
CRITICAL 0.0022uF GND THRM_PAD
0550 1 13 - s _
BC846BMXXH cggnza PLACEMENT NOTE=Place U5515 near CPU
SOT732—32 .,CPUTHMSNS D2 N Local sensor for CPU Proximity
PLACEMENT_NOTE=Place Q5501 near Fin Stack =
MCP T-Diode Thermal Sensor
, _=PP3V3_S0_MCPTHMSNS R5535
1 2 _PP3V3 SO MCPTHMSNS R o
Y MIN-NECKWIDTH=0.23 M
D}IFEEYg VOLTAGE=3.3V 1C5535
402 0.1uF 1 1
295 R5536 R5537
7 10¢gry—MCP_THMDIODE_P 2 oERn 10K 10x
VDD 1/16W 1/16W
S35 21_L U5535 o R -
MCP Thermal Diode 0-0022§£ EMC1412-A =
50v MSOP
2
CERM 2|pp rrEry*/appr| 4 MCPTHMSNS_ THERM L
7 11qgry—MCP_THMDIODE_N : 3o ALERT*| 6 MCPTHMSNS_ALERT L
. =I2C_MCPTHMSNS_SDA 7 | supaTa
Addr: 0x98(Wr)/0x99(Rd) . —12C MCPTHMSNS SCL ® | omerx CRITICAL
GND
PLACEMENT_NOTE=Place U5535 near MCP
Local sensor for MCP Proximity

p—————
SYNC _MASTER=T27 MLB
[P TIT

—
SYNC DéTE=08/27/200

Thermal Sensors

d} Apple Inc.
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, =PP5V_S0_FAN_RT

, =PP3V3_S0_FAN_RT

CRITICAL
1 J5601
R5660 78171-0004
47K s
5
l/lgw Ne
R5665 E I
17K Y] sv b
33 SMC_FAN_0_TACH 1 2 ¢ FAN _RT TACH 2 o TACH
3
1 /%w O | MOTOR CONTROL
MF-LF 4 O
GND
NC £y
R5661 1
100K 51850521
1/123} - Q5660
MESLE G SSM3K15FV L
402 2 -
x SOD-VESM-HF
« s« FAN_RT PWM

» SMC_FAN_O_CTL |

SN
LT

SYNC_DATE=07/20/200
————

ISYNC MASTER=K24 MLB
Fan

d} Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:

051-8563 | D
A.13.0

E_INFORMATION CONTAINED HEREIN IS THE
A) , INC.

TH;
PROPRIETARY PROPERTY OF APPLE COMPUTER
THE POSESSOR AGREES TO THE FOLLOWING:

I
I
III
v

TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

NOT TO REPRODUCE OR COPY IT

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
ALL RIGHTS RESERVED

56

OF 109

46 OF 80

2

1




a8 47 7

a8 6

a8 6

a8 6

a8 6

a8 6

a8 6

a8 6

a8 6

a8 6

75 17

75 17

a7

PSOC USB CONTROLLER

USB INTERFACES TO MLB
- SPI HOST TO Z2
— TRACKPAD PICK BUTTONS
— KEYBOARD SCANNER

~
»
3
il
Q
5]
=
z

5 50V
CERM
402

=PP3V3_S3_TPAD R5704 BYPASS= 05701 483!1;185% “Pa/01-49:50:11 mm
2 . PP3V3 S3 PSOC BYPASS=U5701.49:50:5 _
MIN LINE WIDTH=
1w YENTNEERSMERTH=C: Z0mt
ME-LF 1C5704 |*C5705 |1C5706
02 == I00PF  —=0.1UF 4. 7UF

= WS_KBD23 6 ar
PICKB_ L WS_KBD22 o
BUTTON_DISABLE WS_KBD21 o
Z2_HOST_INTN WS_KBD20 o
WS_LEFT_SHIFT KEY WS_KBD19 ¢
WS_LEFT_OPTION_KEY WS_KBD18 o
NC
MMMTMMMM
HE R EEEEE R R
W AMIOSNAQOVTNO O
a1
NNOOOOP>POOOONN
WS_CONTROL_KEY 1p2 3 ARMAAAA MM MM MM P2 242 WS _KBD17 o
Z2 KEY ACT L 2p2:1 CRITICAL pz:o 41 WS_KBD16N .,
Nex—3P4a_7 OMIT P4_6[10 WS _KBD15_C .,
TP_P4_5 4p4a” 5 Us5701 pa_4[3°  Ws_kBD14 .,
Z2_DEBUG3 ipa” 3 cY8C24794 P4 2[3%8  WS_KBD13 .
%Z2_RESET dpa 1 MLF p4 0|37 __WS_KBD12 .,
PSOC_MISO 1p37 7 (SYM-VER2) p3 636 ___WS_KBD11 o
PSOC_F_CS_L p3 5 pP3 4|35 WS_KBD10 6 ar
PSOC_MOSI 9p3 3 33752983 p3 2|34 __WS_KBD9 .
PSOC_SCLK 19p3~ 1 p3 0|33 __WS_KBDS8 6 ar
Z2_MISO 1lps 7 P5 6[32  WS_KBD7 a7
Z2_CS L 1p5 5 p5 4|31 __WS_KBD1 6 a7
Z2_MOSI 13p5 3 P5 2|30 WS_KBD2 6 ar
- T a7
Z2_SCLK p5 1 ~o o ~ 00 e P5 022 WS KBD3 .
@ a THRML
HeH A AN+ QS A
MR MAD>AA> MM MMM PADST
R B B R B R B B R B B B
HEBEEENRENEBERE
TP_PSOC_SCL WS_KBD4 o
TP_PSOC_SDA WS_KBD5 ¢
TP_PSOC_P1_3 = WS_KBD6 6 ar
TP_ISSP_SCLK P1_1 TP_ISSP_SDATA Pl 0
ISSP SCLK/I2C SCL ISSP SDATA/I2C SDA
R5701 %22 CLKIN ..
USB_TPAD P 1 2 5, USB_TPAD_R_P TP_P7_7
’\/5\%/\/
1/16W o (PP3V3 S3 PSQOC)
Mios® - T
1C5702 1C5703 1C5701
USB_TPAD_N R5,,02 USB_TPAD_R_N == 100PF  —— 0, 1UF z uF
1 2 79 T T
A% 2 2%, ) S P+ &
1716w 402 402 603
F-LF
402
BYPASS=U5701.22:19:5
A BYPASS=I 05701 22:19:8
= BYPASS=I U5701 22:19:11 mm

TPAD Buttons Disable

BUTTON_DISABLE

01

SSM3K15FV Dl3

SOD-VESM-HF '_'

Kh

[

o
1lc ™ sf3
57 40 3 (E—SMC_LID |

PLACE THESE COMPONENTS CLOSE TO J5800
THIS ASSUMES THERE’'S A PP3V42_ G3H PULL UP ON MLB

THE TPAD BUTTONS WILL BE DISABLE
WHEN THE LID IS CLOSED

LID OPEN => SMC_LID_LC ~ 3.42V
LID CLOSE => SMC_LID_LC < 0.50V

e WS_LEFT OPTION_KBD

Ic | PIN NAME | CURRENT | R SNS | V_SNS | POWER
P10z T ETTTY 2-55 womi|0.0255 v | 0.2555-6 W Keyboard Connector
80UA 0.204 V| 16.32E-6 W
3v3 LDO VDD 60MA (MAX)| 10 OHM 0.6 v 36E-3 W
VOuT 60MA (MAX)| 0.2 OHM 0.012 Vv 0.72E-3 W w47 - _=PP3V3_S3 TPAD Nex220)
+, _=PP3V42_ G3H_TPAD
PSOC VDD 8MA (TYP)| 1.5 OHM 0.012 Vv 96E-6 W s New
14MA (MAX) 0.021 V 294E-6 W 29-8
18V BOOSTER VIN 4MA (MAX)| 4.7 OHM 0.0188 VvV 75.2E-6 W w6 _WS_KBD1 EEDS
w6 _WS_KBD2 15
46 _WS_KBD3 24 5
s _WS_KBD4 EEDS
4 _WS_KBD5 2 0
w6 _WS_KBD6 EE DS
46 _WS_KBD7 2
4o _WS_KBD8 2l g
4w s _WS_KBD9 29
4+ s _WS_KBD10 19 3
R5714 w76 _WS_KBD11 18 o
470 s _WS_KBD12 17
7% o TWs ®KBD13 168
1/16W w76 _WS_KBD14 15 o
Mio5" s WS_KBD15_CAP g
« WS_KBD16_NUM 135
R5715 w76 _WS_KBD17 12 o
10K s _WS_KBD18 11
WS_KBD16N 1 N 2 C WS KBDI9 T g
1/16W w76 _WS_KBD20 9 o
MF-LF
402 w76 _WS_KBD21 o
s _WS_KBD22 15
R5710 s _WS_KBD23 DS
w s Uy SMC_ONOFF_L ’\/\/\/2 « WS_KBD_ONOFF_L EDS
1/1sw 4 O
C5710 HpoLE s WS_LEFT SHIFT KBD EDS
0.1U ]
1O
o]

PLACEMENT_NOTE=NEAR J5713

F L
20%
cirm 2 ¢ _WS_CONTROL_KBD
402

NC

%

F-RT-SM

FF14-30A-R11B-B-3H

J5713

CRITICAL

51850637

SMC Manual Reset & Isolation

Left shift,

option & control keys combined with power button cause SMC RESET# assertion.

Keys ANDed with PSOC power to isolate when PSOC is not powered.

w7 =PP3V42 G3H_TPAD

a8 47 7

WS_LEFT_SHIFT KBD

=PP3V3_S3_TPAD

CRITICAL ~

VDD

U5750
SLG4AP006

TDFN
2|IN Al

a7 6

WS_LEFT_OPTION_KBD

vy
3|IN a2 Li_\ OUT A

JiC5750
0.1UF

—T— 10%

, lev
X7R-CERM
402

4 WS_LEFT_SHIFT KEY .,

(TeD)

7|IN A3 B2
TPy

WS__CONTROL_KBD

our B| 8 WS_LEFT_OPTION_KEY ,,
6 |IN B1 Y - -
e
THRM
GND D
o o SMC_TPAD _RST L
NO_ STU. = — oo
05762
J_ SSM3K15FV
3 SOD-VESM-HF
CRITICAL - 1C5755 1
VDD —— 0.1UF
10%
2 isX—CERM
U5755 )
SLG4AP015V
2 |IN Al TPEN
o R5720
3N a2 Li_\OU'ILA* 4 SMC_TPAD_RST L0,
e !
7|IN A3 B2 I/EIEW
e 2 SYNC MASTER=T27 MLB SYNC_ DATE=08/15/200
ol 81 our 8| 8 WS_CONTROL_KEY s S B L
Bt WELLSPRING 1
GND D
P -

d} Apple Inc.
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CE%ngﬁL CRITICAL
3.3UH-870MA D5802 R50806 PP18V5_S3
_BBSV S3 P18VSS3 1 : o, P18YSS3 sw 1 NJ: _PR18VS5 S3 R RN 153 0o 1
. _=PP5V_S3_TPAD R50805 ggg;gE%KgVWIDTH 0. 20MM VLF3010AT-SM-HF HIN NECE WID B0530MSKG ggg;ﬂg%f;{gllgTH 0. 20M.M l/ffw
PP5V_S3 P18V5S3 VIN 02
1
1/1 M%N‘ﬁ}]tg%‘WIDTH 8 ggmvj Cc5818: 5}45812
& VOLTAGE=5V ~ 39PF —— Tz
s50% | 1/16W
VIN CERM 2 MF-LF
402 2402 819
1
1 U5805 rpl4 P18V5S3_FB C5 1UF ——
TPS61045 j9% T
QFN 5 ) n 2
Nex3_|po crre| o Z2_BOOST_EN | ,, R5813 ok
cs816:| |1c5817 CRITICAL Is-5%
JIUF —— —— 2 2UF o SWLE '‘R5811 Lriew
108 —— —T— 10%
188 1% THRML 2 a 100K 402
X7R-CERM 2 2 XsRr PAD S Piew 2
402 603 ME-LF
o ~ © 2402

BOOSTER +18.5VDC FOR SENSORS

BOOSTER DESIGN CONSIDERATION:

POWER CONSUMPTION

DROOP LINE REGULATION
RIPPLE TO MEET ERS

100-300 KHZ CLEAN SPECTRUM
STARTUP TIME LESS THAN 2MS
R5812,R5813,C5818 MODIFIED

, =PP5V_S0_KBDLED CRITICAL .
- KB_BL Keyboard Backlight Connector
BYPASS=U5850.1:2:2 MM 1.5850
10UH-0.58A-0.350HM CRITICAL
, _=PP3V3 S0_TPAD N 2 KBDLED SW §gBBf5
KB BL 1098as-5M MIN‘NECK‘WIDTH 0 25 My FF18-4A-R11AD-B-3H
R5853" c5 8—50 N . SWITCH_NODE=TRU! 8 F-RT-SM 3
4705195 18 F—— VIN s SMC_KDBLED_ PRESENT_ L Ho J5815 pin 1 is grounded
AL 16y B
422 402-1 criTICAL™ 1S
KBDLE
2 ggry—SMC_SYS D ~— 6 CTRLKB . LED|5 —— sII(bIISELED ANODE2 - [ L1
To detect Keyboard backlight, SMC will R5854 — e FINNECK _WIDTH=0. 2 MM -4
tristate and read SMC_SYS_KBDLED: A U5850
) 4. LT3491 51850691
If LOW, keyboard backlight present 1716w DFN
If HIGH, keyboard backlight not present |,s02
R5853 always stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852* THRML KB_BL
10K GND__ PAD 1 C5855
5% | ~ 1UF
402, 2 X5R
603
(SMC_KBDLED PRESENT I1.)

Keyboard Backlight Driver & Detection

IPD Flex Connector

s a0 CRITICAL
2800228
55560—
., _=PP3V3_S3_TPAD ST PP18V5_S3 5 a0
2 O C 1
e _22_CS_L 5ol Z2_KEY_ACT L .,
s _22_DEBUG3 sl 5 ods %Z2_RESET .
e 22 MOST sl 5ol PSOC_F CS L a4
s _Z22_MISO vl Jole PICKB_L .
s _22_SCLK 5ol PSOC_MISO 5w
s _22_BOOST EN ul g ol PSOC_MOSI o0
s _22_HOST_INTN 6] 5 ol s PSOC_SCLK o0
wox2tl o ol =I2C_TPAD_SDA .,
v e _22_CLKIN 20[ 5 ol =I2C_TPAD_SCL .,
22 O C 21
51650689 L

o| on keyboard backlight flex

p—————
SYNC _MASTER=T27 MLB
[P TIT

SYNC

—
DéTE=08/03/200

WELLSPRING 2
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Analog SMS

, _=PP3V3 S3 SMS

1 o
R5921 pulls up SMS_PWRDN R59120; 5926 ! 1 C5922 Desired orientation when
to turn off SMS when pin L vbD placed on board top-side:
116w
is not being driven by SMC e g 2 LY U5920
402, 603 402 AP344ALH
Lon ,y
1 |p. rx| 12 SMS X AXIS oD
SMS_ONOFF_L SMS_PWRDN 5 ; oo " Front of system
¥ OD—=222 = = PP 10 SMS Y AXIS ’X
MAKE_BASETRUE SMS_SELFTEST 2 st voury oo = 2 )
vouTz| & SMS_Z_AXIS oD O
15_|RE:
NC %—|RES CRITICAL C5923 ¢ C5924 ! C5925 ¢ Circle indicates pin 1 location when placed
'R5922 0.010F 0.01UF 0.01UF in correct orientation
NC %—{NC N Ly NC iov ey ey

10K B 15 cErM 2 cErM 2 cErM 2

16w NC ¥——N¢ NCLL3 NC 402 402 402

MF-LF 9_INC NC| 16

s NC X . X NC

Isch MASTER=T27 MLB SYNC_DATE=07/20/200
————

Sudden Motion Sensor (SMS)
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, _=PP3V3_S5_ROM

SPI:31MHZ&SPI:62MHZ
R6150" 'R6101 C6100 * | CRITICAL
10K 3. 3K 0.1UF — vee
20% —1—
frias helen oy o U6100
4022 2402 402 32MBIT
SOP
7 0 O SPI_MLB_CLK s|scnx S1/5100
MX25L3205DM2I-12G
o D SPI_MLB_CS_L ce« OMIT
SPI_WP_L uprsace 50/s101
oD SPIROM USE_MLB P [
SPI:25MHZ&SPI:41MHZ oo

NOTE: If HOLD* is

ROM will ignore SPI cycles.

asserted

R6152*
10K
5%
1/16W
MF-LF

402,

SPI:41MHZ&SPI:62MHZ
'‘R6151
10K
5%
1/16w
MF-L]

,402

SPI_MLB_MOSI Yes s RRD

SPI_MLB_MISO ouD 1 7

SPI:25MHZ&SPI:31MHZ
'‘R6153

10K

5%

1/16W

MF-LF
2 402

MCP89 SPI Frequency Select,

MHz use FAST READ command.

|

: Frequency| SPI_MOSI|SPI CLK :
i 25.0 MHz 0 0 :
. 31.2 MHz 0 1 :
| 41.7 MHz 1 0 |
: 62.5 MHz 1 1 :
! :

p—————
SYNC _MASTER=T27 MLB
[P TIT

—
SYNC DéTE=10/21/200

SPI ROM
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APPLE P/N 353S2355
L6201 U6201 CONSUMES ?MA MAX. FROM 1.5V RAIL
FERR-220-0HM =PP5V_S3 AUDIO 7 51 53 55
7@ =PP1V8R1V5_ S0 AUDIO 1 2 ° o PP1V8R1V5_ S0 _AUDIO DIG
MIN LING WIDTH=0.6 MM
o402 MIN NECK_WIDTH=0.2 mm _ ,
C6210 1 1 CcE211  oRmAeRTL —PP3V3R1VS S0 AUDIO ,
4.7UF 0.1UF D
208 - - 1oy _ PP4V5_AUDIO ANALOG ams s
X5R-1 XSR
02 02 C6216 [* C6215 214 | 21
c6219 1F ——  o.1or —— C6 C6213
= - 1 CRITICAL
10UF C6218 ! 1C6217
v 2 0.1UF — 10UF
55 53 51 GND_AUDIO_ HP_AMP TANT-POLY 108 —T 208
crrTIcAL 2012-1® - 3 H wn 2 e
1o I PP4V5_AUDIO ANALOG 6221 | | 6220 by TANT-POLY GND_AUDIO_HP_AMP 51 53 55
10UF 10UF D VA _REF VA _HP VA GND_AUDIO_CODEC 51 52 55 56
'R6210 o, - o5 BTAS DAC + |vB1as pac
psiet N cony 54206 FP YR p—— HPOUT_L| 38 MIN LINE_WIDTH=0.30MM MIN_NECK_WIDTH=0.20MM AUD_HP_PORT L oo 53
. 4
1% CRITICAL — HPOUT R| 40 MIN LINE WIDTH=0.30MM MIN NECK WIDTH=0.20MM AUD HP_ PORT R oD -
5 C54206_FN 41 |VHP_FILT- 201 - - o
s 5 V- ue29
5 402 CS4206ACNZC  HPREF| 30 MIN_LINE_WIDTH=0.30MM MIN_NECK_WIDTH=0.20MM AUD_HP_PORT_REF am
oFN
GPIOO = ANALOG SW CONTROL =5 (gum-AUD GPIO 0 GPIO0/DMIC_SDAl LINEOUT L1+l 3 TP_AUD LOl P L NC =
GPIOl = HP AMP CONTROL 53 @MIO 1 12 GPIOl;gl\P’%gFSB%%Z LINEOUT L1-| 3a TP_AUD LOl1 N L NC
NC TP_AUD _GPIO_ 2 14 |GPIO2 - LINEOUT R1+| 36 AUD 1Ol P R oD s
— FR SPKR AMP. SIG. SOURCE
GPIO3 = SPKR AMP SHDN CONTROL 54 (OUT}-AUD_GPIO 3 15 |GPIO3 LINEOUT R1-| 3 AUD_LOl1 N R oy s
AUD_SENSE_A 1 SENSE_A LINEOUT_L2+| 31 AUD_102 P T
¢ D> - = 00D **  Lpr. SPKR AMP. SIG. SOURCE
CS4206_FLYP LINEOUT_L2-| 30 AUD LO2 N L ooy s
=PP3V3 0_AUDIO o LINEOUT_R2+|[ 3 AUD_LO2_P_R
56 35 51 7 (TN s lrrye _ OUD **  gr. spkR AMP. SIG. SOURCE
4 FLYC LINEOUT_R2-| 3 AUD_LO2 N R @ 54
1C6226 42 |FLYN
0.1UF CRITICAL
Toe MICBIAS| 16 AUD_CODEC_MICBIAS ooy 56
2 jon
402 VL_HD
vcoM| 28 CS4206_VCOM C
= 1 |VL_IF
LINEIL L+ 1 AUD_LI P_T,
75 10 [Ty HDA BIT CLK 6 IBITCLK leEI:I;C AUD_LI REF >
- am =
75 18 (I HDA SYNC LINEIN_R+|_2 AUD LI P R am =
R6211 L 10 |SYNC
22
HDA_SDINO 1 2 AUD_SDI_R AUD _MIC_ INP L
75 15 (Q—HDA_SDINC /\/5\‘/\, & ::I MICIN L+i1a AUD MIG INN L <0 *  Exr MIC CODEC INPUT
116w 0 MICIN_L- 1 AUD MIC IND B m%
MF-LF MICI R+[_19
402 | 11 ARESET* CIN | @55 BI MIC CODEC INPUT
75 18 HDA SDOUT | MICIN_R-| 20 AUD MIC INN R & s
HDA RST L
75 18 @_
NC TP_AUD_SPDIF_IN 4 SPDIF_IN
- CS4206_VREF_ADC
AUD_SPDIF_OUT CHIP 48 SPDIF_OUT VREF+_ADC|_2 NC
R6212
39
AUD_SPDIF_OUT 1 /\/v\/l DMIC_SCL 4 TP_AUD_DMIC_CLK NC
5%
1/16w
r-LF
402 DGND THRM PAD AGND
l c6224 |, .|'c6225 NoSTUFF
¢ 'R6213
TANT TANT-POLY 100K
060354 2012-18 B
116w
ue-LE
5 402 B
MIN_LINE WIDTH=0.5MM
s6 55 52 51 GND_AUDIO CODEC MIN NECK WIDTH= MM
VOLTAGE=0V .
4.5V POWER SUPPLY FOR CODEC
0.1
FERR-220_OHM  MIN NECK WIDTH=0. oM U6200 ﬂiﬂ:ﬁégiﬁigz DIFF FSINPUT= 2.45VRMS
TOLTAGE=5Y TPS71745 VOLTAGE=4 .5V _ _—
55 53 51 7 [T =PP5V_S3 AUDIO 1 2 4V5_REG_IN S1TN SN oy 1 PP4V5_AUDIO ANALOG ouD - 5 SE FSINPUT 1.22VRMS
0402 - DAC1 FSOUTPUT= 1.34VRMS
CRITICAL
R26§100 4V5_REG _EN 4 |en NR/FBL3_4V5_NR DAczji FSOU’I‘PUTDIFFI §:167VRMS
.21K DAC FSOUTPUTSE= 1.34VRMS
=PP3V3 SO0 _AUDIO 1 2
00 D AN, nel2
10 GND
ot E 1 C6203
r-LF
1
03 C€6202 —L—1ur
0.1UF — lov
108 Tov
16V 2 xsr
X7R-CERM 2 402
402
o GND_AUDIO CODEC 51 52 55 56
SYNC _DATE=08/31/200 A
—
AUDIO: CODEC/REGULATOR
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LINE INPUT VOLTAGE DIVIDER

10.36K OHMS (INCLUDING PULL-DOWNS AT ANALOG SWITCH COM PINS)

CODEC RIN = 20K OHMS
NET RIN =

FC_HP = 3.6 HZ

FC_LP = 43KHZ

VIN = 2VRMS,

CODEC VIN = 1.14 VRMS

AUD LI PT!%TM 51

CRITICAL
C6301
R6301 2.2UF
s mp-AUD_LI L - 8TR AUD LI L DIV 1|2
MINIINE-WIDTH— lM.M MIN LINE WIDTH= MIN LINE WIDTH=
—NECK_WIDT! . 1/11%6W MINWECK_WIDTH— lM.M 20% _NECK_WIDTH=.1MM
MF-LF 10V
02 XSR;OCZERM
NOSTUFF
1C6303 '‘R6302
21.5K
— 820PF 21
T, 8% 1/16W
2 CERM MF-LF
402 2402 CRITICAL
C6302
2.2UF
1|2
20%
10V
X5R-CERM
402
MIN LINE WIDTH=.1MM
MIN_NECK_WIDTH=.IMM p! AUD LI REF
s Cory-AUD_LI_GND —— MINNECRWIDTH= 1M N
?§300
15w CRITICAL
455t C6312
1|2
s D_AUDI DE 20%
56 55 51 (TGN UDIO_CODEC NOSTUFF sy
1C6313 402
—L 820PF
Zﬁ% 'R6312
CER 21.5K
1/16W
MF-LF
2402
CRITICAL
11
%6%%} CG%UF
AUD_LI R 1A > AUD LI R DIV 1|2 AUD LI P R
> D MIN LTINE WIDTH=.IMM MIN LINE WIDTH=.IMM 1T MIN LINE WIDTH=. rfm_w -
_NECK_WIDTH=.1MM 1/11%6W MIN_NECK_WIDTH=.1MM 20% _NECK_WIDTH=.1MM
oL XSRgggkm

[PRCE I

AUDIO: LINE INPUT FILTER
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ZOBEL

NETWORK & 1ST ORDER DAC FILTER PLACEHOLDER

53 51 [IN)-AUD HP PORT L

CRITICA

NC _AUD HP ZOBEL L

L

1

55 53 51 [IN)-GND_AUDIO HP AMP

NC _AUD HP ZOBEL R

53 51 [IN)-AUD HP PORT R

55 51 7

=PP5V_S3_AUDIO

FOR PROTO2, STUFF R6521 AND NO STUFF R6520 AND R6522 UNTIL
RE-TASKABLE IO SW SUPPORT AVAILABLE (FORCES IO INTO OUTPUT

MIN_LINE_WIDTH=0.3MM
L6520 = -
MIN_NECK_WIDTH=0.2MM
AUD_PP5V_F

FERR-120-OHM-1.5A

HP/LO AMP
APN: 353S1637

51 (Im-2UD_GPIO 1

MODE) .

oD 5 55

0402-LF
NO STUFF
1 C6520 1 C6521 A
R6521
0
.
1/16W MIN_NECK_WIDTH=0.15MM
e
402 MIN_LINE_WIDTH=0.2MM
2 — — AUD_LO AMP OUTL
o
bl MIN_NECK_WIDTH=0.15MM
DD
v MIN_LINE_WIDTH=0.2MM
AUD_LO_AMP_INL_M B CRITICAL " = — UD_LO_AMP_ OUTR
INL OUTL,
= U6500
53 AUD_LO AMP_TINR M 8 _|INR OUTR| 10
MAX9724A MAX9724_C1P
R6520 o ClP|LL CRITICAL
0
1 AUD_GPIO_1 R ScSHDN* . 1 C6524
5 C1n| 1UF
1
L . 8 o L R6523
402 ©%a = Z MAX9724_CIN xR 2.21K
Zg O 15} — 402 2
5] L] 1/16W
N “ ~ ~ MF-LF
R6522 2402 1R6524
100K
N MAX9724_SVSS 2.21K
1/16W 1%
MF-LF 1/16W
5 402 CRITICAL l‘dgELF
CRITICAL L C6523 2
1
C6522 Tor
1UF 10%
108 Tov
10v 2 xsRr
GND_AUDIO_HP_AMP xsR 402
55 53 51 o o
MAX9724 GAIN/FILTER COMPONENTS
AV_PB = -1V/V, FC_LPF = 35.2KHZ
CRITICAL
C6530
330PF
e
£
s0v
cos
402
R6531
13.7K
18
1/16w
e
402
R6530 AUD_LO_AMP_INL_M
AUD_HP_PORT_L 13.7K - - - - AUD_LO_AMP_OUTL
53 51 m 1 2 53 @ 53 55
18
1/16w
ue-LE
402
R6532 AUD_LO_AMP_INR_M
AUD_HP_PORT_R 13.7K - = - - AUD_LO_AMP_OUTR
53 51 m 1 2 53 @ 53 55
18
1/16w
o R6533
13.7K
18
1/16w
e
402
CRITICAL
C6531
330PF
12

oD 5 55

SYNC _DATE=07/17/200
————

AUDIO: HEADPHONE FILTER
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SATELLITE & SUB TWEETER AMPLIFIER
APN:35352524
SATELLITE 169 HZ < FC < 282 HZ
SUB 80 HZ < FC < 132 HZ
GAIN 6DB
ALIAS OF PPSVLT S3, MIN_LINE WIDTH=0.60MM, MIN NECK WIDTH=0.20MM
54 7 =PP5V_S3 AUDIO AMP
CcRITICAL
4 o .|' C6601 MIN_LINE_WIDTH=0.30 mm
——47uF MIN_NECK_WIDTH=0.20 MM
L6610 CRITICAL VDD PVDD 2 62y SPKRAMP_R_P_OUT 55
FERR-1000-OHM C6610 6610 2012-1ep }
0.0027UF SSM2315 MIN_LINE_WIDTH=0.30 mm
s [IT—AUD_LO2 N R 1 { L2 spkramp INR N L] SSM2315_R N Cl |rN- WLCSP oyps| c3 MIN NECK WIDTH=0.20 MM
0402 CRITICAL ]IOL SSM2315_R_P Al |IN+ ouT_| A3 SPKRAMP_R_N_OUT 6 55
L6611 C6611 s0v CRITICAL
! o cERM c2 Jsp+
FERR-1000-OHM 0.00270F 202
s (I>—AUR_LO2_P R 3 2__SPKRAMP_TINR_P 1]]2 GND
0402 I oo
108 <|m
cER 'R6611
02
R6610 100k
0 1w
AUD_GPIO 3 1 2 4
» oD AW L
1/16u
r-LF
102
54 SPKRAMP SHDN
ALIAS OF PPSVLT S3, MIN_LINE WIDTH=0.60MM, MIN NECK WIDTH=0.20MM
54 7 =PP5V_S3 AUDIO_AMP
CcRITICAL
. o MIN_LINE_WIDTH=0.30 mm
Cc6608 ! o o MIN_NECK_WIDTH=0.20 MM
CRITICAL e —= VDD PVDD e SPKRAMP_SUB_P_OUT 6 ss
FERR- 200020 €6620 I U6620
- - 0.022UF 402 SSM2315 MIN_LINE_WIDTH=0.30 mm
1 (ID—AUD_LOI N R 1 2 SPKRAMP_TNSUB N 1]]2 SSM2315_SUB_N c1 |in- WECSP oyr4| c3 MIN_NECK_WIDTH=0.20 MM
0402 JOL crrrIcAL SSM2315_SUB_P Al [1n+ ur | A3 SPKRAMP_SUB_N_OUT f
L6621 - c6621 - CRITICAL
FERR-1000-0OHM 0402 0. 0220F
st (I)—AUR_LO1_P R E 2 SPKRAMP_TNSUB_P 1|2 GND
0402 ol o
108 <|m
X7R
0402
54 _SPKRAMP SHDN
ALIAS OF PPSVLT S3, MIN_LINE_WIDTH=0.60MM, MIN NECK WIDTH=0.20MM
54 7 =PP5V_S3 AUDIO_ AMP
CcRITICAL
N o MIN_LINE_WIDTH=0.30 mm
C6609 ¢ o o .| c6605 MIN_NECK_WIDTH=0.20 MM
CRITICAL IH,F; _— VDD PVDD — SPKRAMP_L_P_OUT o
PR 1000 0 cee3o 5 Uee30
~ ~ 0.0027UF 402 SsM2315 2012-1rp MIN_LINE_WIDTH=0.30 mm
51 (I)—AUD_LO2 NI 1 2 SPKRAMP_TNI, N 1]]2 SSM2315 L N C1 |tn- WECSP oyr4| c3 MIN_NECK_WIDTH=0.20 MM
0402 ]IOL CRITICAL SSM2315 L P Al |TN+ our_| A3 SPKRAMP L, N OUT
L6631 108 CcRITICAL
CERM C6631 c2
- — SD*
FERR-1000-OHM 202 0.00270F
51 [IN)—AUD_LO2 P I 1 2 SPKRAMP INI_P 12 GND
0402 11 | o
108 <|m

54 _SPKRAMP SHDN

-

SYNC _DATE=07/17/200
————

AUDIO: SPEAKER

AMP
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6

5

56 51 7

=PP3V3 S0 _AUDIO

AUDIO JACK: LI/LO/HP CONNECTOR,

SPDIF TX

AUD_SPDIF_OUT

L6701
FERR-1000-0HM

1

0402

L6702
FERR-1000-0HM

1

0402

HS_MIC HI

HS_MIC LO

am

H

XW6702
sm
1 % 2 _AUD_HP_PORT_ REF oD 5
APN:514-0671 CRITICAL XW6700
J6700 AUD_CONNJ1 MIC MIN_LINE_WIDTH=0.4MM
L67O3 h GND_AUDIO_HP_AMP
SPDIF-TXRX-K24 MIN_LINE_WIDTH=0.4MM FERR-120-OHM-1.5A MIN_NECK_WIDTH=0.2MM . % )_ _HP_ s
F-RT-TH MIN_NECK_WIDTH=0.2MM . , AUD_CONN_GND
CRITICAL AUD_CONNJ1 SLEEVE I XW6701
L
MICH ¢ b AUD_LI_GND
DETECT . 5 AUD_CONNJ1 SLEEVEDET CRITICAL L 52 2
SWITCH | 2 AUD_CONNJ1_TIPDET 16704
LEFT~ ! AUD_CONNJ1 TIP FERR-220-OHM (AUD_CONN GND) .
RIGHT . 3 AUD_CONNJ1 RING N m , AUD_CONN_L .
GND _ 4 0402 Ao
AUDIO CRITICAL
7 L6705
A - VIN - FERR-220-O0HM
A\N B - vCC LYY Y L AUD_CONN_R
c - GND |2 ve0s <D
OPERATING VOLTAGE
POF R6700
1 C6700 10K AUD_J1_SLEEVEDET_R
—L 1ur yapisen U CRNE] IS AN oD = MIC CONNECTOR
SHELL | 1 108 DZ6705 DZ67 o cRITICAL
12 CrRu 6.8V-100PF 6.8V-100PF frassd APN:51850520
SHIELD o 402 402 402 402 J6701
PINS crTICAL 2 2 5‘;2;"54 e R6701 78171-0003
1 1 -RT-
DZ6701 DZ6700 4.7 AUD_J1_TIPDET_R )
6.8V-100PF 1 2
6.8V-100PF 402 6.8V-100PF % {oUD s¢ —0
= 402 402 5%
- /16
1 1 1C6701 s 56 ¢ _BI_MIC LO 1
! —— 100pF 402 56 ¢ _BI MIC SHIELD LD
S v s6 6 _BI_MIC_HI 3
CERM
402
GND_CHASSIS AUDIO JACK
e —0
MIN_LINE_WIDTH=0.3MM
MIN NECK WIDTH=0.1MM CHASSIS GND STITCHES
XW6710
£
I
XW6711
st CRITICAL
L 55 SPEAKER CONNECTOR 36702
78171-0002
R6760 M-RT-SM
0 APN:51850519 —0)
1 2
A%
5%
A - 54 ¢ (TN)-SPKRAMP L P OUT o
a0z s o (I SPKRAMP_L_N_OUT 21y
4 O
51 ¢ (TM)—SEKRAMP_SUB P OUT
53 51 7 =RRSV_S3_AUDIO NO STUFF =
1 C6760
33PF
EZV CRITICAL
2
R6716 E 36703
1 . 78171-0004
5 AUD_LO_AMP_OUTL ‘A XA 2 AUD LO_AMP_OUTL SWITCH leéz 10 APN: 35352803 FF M-RT-SM
< NN/ — = NQ6IEY
. Lo [ ——— A —CQO
we-tr i) s MIN_NECK_WIDTH=0.15MM AUD_CONN_L 33
402 D = Sov )
VCC 2 ceru O
R6717 Uu6700 'R6712 s ¢ (T)SPKRAMP SUB N OUT 402 B
0 3|
AUD_LO_AMP_OUTR 1 2 AUD_LO_AMP OUTR_SWITCH MAX14560EWC+ 24K 54 6 SPKRAMP_R_P_OUT 0o
2 T} NN\ €4 Inc1 wLp  comi| B4 W o NO STUFF DS
e C1 Inc2 1C6762
Hr-Lr 2 402 33PF
02 A4 |vo1 comz| BL 3ov —SO
R6718 AL |yoz CRITICAL , S
402
0 =
AUD_LI_L =
52 m T 1 /\/\/\/2 AUD LI L SWITCH c2 s EN* B2 AUDicoNNiR . = NEC) GglggFF
st b/ D .
1/16% SWITCH CP pp 33DF APN:51850521
MP-LF NEG Ey
402 , sv
Cer
402
R60719 joiy s 6 SPKRAMP R N _OUT
AUD_LI_R »
e i — 24K
MF-LF CERM 7
oz e |7 frkeid
5 402
AUD_GPIO_0
51
'R6721 SYNC_DATE=08/25/200
100k —————
WO ANALOG AUDIO IO SWITCH
/
i AUDIO: JACK
2
R6715
AUD_CONN_GND AN AUD_SWITCH_GND GPIOO = 0 AND GPIOl = 1 —-> HP PATH SELECTED Apple Inc 051-8563 | D
.
5% MINNECKWIDM GPIOO = 1 AND GPIOl = 0 --> LI PATH SELECTED
11w i ] A.13.0
e NOSTUFF
GND STUFFING OPTIONS FOR CMOS SWITCH 402 NOTICE OF PROPRIETARY PROPERTY :
Go_aupzo_covsc R6714 0, R6727
56 52 51 — — ’\/\/\, 0 THE INFORMATION CONTAINED HEREIN IS THE
5% 1 2 PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
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CODEC OUTPUT SIGNAL PATHS

FUNCTION VOLUME CONVERTER PIN COMPLEX MUTE CONTROL DET ASSIGNMENT
HP/LINE OUT 0X02 (2) 0X02 (2) 0X09 (9,A) GPIO_0 AND GPIO_1 0X09 (A)
LINE IN 0X05 (5) 0X05 (5) oxoc (12) GPIO_O AND GPIO_1 0X09 (A)AND UI ELEMENT
SATELLITES 0X04 (4) 0X04 (4) 0X0B (11) GPIO_3 N/A
SUB 0X03 (3) 0X03 (03) 0X0A (10) GPIO_3 N/A
SPDIF OUT N/A 0X08 (8) 0X10 (16) N/A 0X0D (B)
CODEC INPUT SIGNAL PATHS
FUNCTION CONVERTER PIN COMPLEX VREF DET ASSIGNMENT
BUILT-IN MIC 0X06 (6) 0X0D (13,B,RIGHT) MIC_BIAS (80%) N/A
HEADSET MIC 0X06 (6) 0X0D (13,V22,B,LEFT) MIKEY MIKEY
PORT A DETECT (HEADPHONES) PORT B DETECT(SPDIF DELEGATE)
51 (OUAuR smNsE A
¢ EP3V3 S0 AUDIO F 2
R6806 R6805
39.2x 20.0%
R APN:37650613 1
R6801 116w 116w
300K AUD_OUTJACK INSERT L e R
Py
iew AUD_PORTA DET L we AUD_PORTB DET L we
e
, 0
06801 '2’ 06801 '2‘
SSMENLSFEAPE SSHEN1SFEAPE
R6802 oo | KR gl
1 H
56 55 [TR)-AUD J1 TIPDET R AUD Jj DET RC
2 o R
e sle 7 s :[c7 s
we-Le c6801 . f
g
0.10r
L 2 ey
T a0
56 55 52 51 GND_AUDIO CODE I
R6803
2208
s¢ PE3V3 SO AUDIO F aup 71 Y
R6804 e
220x oz ol
s 06800 | |24 s6 55 AUD J1 R
wien semonL5FEAPE
= e |y
56 55 (T2 J1 = 4 —
b M-
! c6802 e st
0.01UF
10v
h
2 cern
56 55 52 51 GND_AUDIO CODE oz
MIN_LINE_WIDTH=0.10MM
MIN NECK WIDTH-0.10MM
s¢ PE3V3 SO AUDIO F
VOLTAGE=3 .3V
EXTRACTION NOTIFICATION CKT
16862
FERR-1000-0HM
56 55 51 7 [TN)-=EP3V3 S0 AUDIO 1 2
002
PLACE L6800/C6800 CLOSE TO JACK TRANS. AREA 'R6864
220K
56
iew
e R
2402 R6865
100K
se
1iew
e
, 0
06802 | R{° R6t0361
SSM6N15FEAPE AUD_PERPH DET R 1 2 _AUD IP PERIPHERAL DET
sorses | K AA%AY
5e
[ 1o
i
06802 | |2 402
2|G S SSM6N15FEAPE pa
sors63
R6860
15K TIPDET_FILT =
56 55 AUD_J1 TIPDET R - ”
se JeH
/16w c” sl;
i
10
AUD_31_TIPDET TNV
6 55 52 51 GND AUDIO CODEC

o

PORT B LEFT(HEADSET MIC)

51 52 55 56

1160
XW6851

Y 402-1

1%2

0402

BI MIC SHIELD

HP=80HZ

HP=80HZ, LP=8.82KHZ
MIKEY
L6880
FERR-1000-0RM
56 55 51 7 =BR3V. 0_AUDIO ' z
DRC MIKEY
002
st 35352256
CRITICAL APN:
'‘R6885
%SK Cc6880 B
1/16W E3 yp— MIKE
ME-LF 108 AVDD
402 2
2 CERM
402 U6880
PULLUPS ON MCP PAGE CD3275
oRe
a2 =I12C MIKEY SCL 6_|scL MICBI 1 _HS MIC BIAS
[maing ke
12(E)—=12¢ Mzxey_soa 5_lspa DETECT|_2__Hs sw per CRITICAL
aup 12¢ TNE I, ; N 10 ex 8o .| cess2
10 Ot} INT BYP ——2.20¢
200
1o [M)—Aup tems surtcn en s |ENABLE i
GND _THM e
NOSTUFF | ol -
R6880 - MIKEY
100K ' GND AUDIO CODEC
5 c6881 L
i B e -
40z, 402 CERM 1 1
R6881 R6882
1x 2.2x
GND_AUDIO_CODEC n “
s6 55 52 51 o—o - Tien
CRITICAL i oo
c6883 MIKEY z z
0.108 R6884
51 (OOM-AuR Hic me N 5s MIc mI RC 2R ns mrc mT ey s
I
MIKEY MIKEY
crunICAL o .
MIKEY Wi
C6886 o R6883 . —
0.1UF 100K 1 _ces884 c6885
s p— i
AUD MIC INN L 1] ien 0, 00820 —L-ces!
I i : o e L, s sov
0 : craricaL G0z
CRITICAL
xS XW6880
i °8
56 55 52 51 GND AUDIO CODEC s 54 s mrc ro am s
PORT B RIGHT(BUILT-IN MIC)
R6850 R6851
100 2.4x
51 [INy-Aup_copec mrceias LA/ tIgeins pinn
1
1/16w N CRITICAL
v .| cess2
2.208
200
sy
w0z
56 55 52 51 GND AUDIO CODEC
CRITICAL
C6850 L6850
FERR-1000-0RM
0.108
AUD MIc INE R e BI mc mI F : :  Browicomr o 55
C6851 257 1
085 2 R6852 crITICAL | | cRITICAL
AuD mIC INN R e o 100K cess3_| _1 cessa
51 COUm-AuR-ie 1 . 0.0010F —— —T— 27PF
v don 5 sy
108 HroLE 402 cerm 2 2 cemm 402 L6851
25v 2 40 FERR-1000-0HM
X5R R6853
102 2.4k BI MIC 1O F : :___BI mIc Lo 6 55
56 55 52 51 GND_AUDIO CODEC 3 L: smrmero  om

Isch MASTER=AUDIO
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58

MagSafe

DC Power Jack

39 40 47

SYNC_DATE=07/20/200
————

CRITICAL
J6900 CRITICAL
78048-0573 F6905
I-RT- 6AMP-24V
o+ 6 _PP18V5_DCIN FUSE . 1 2 =PP18V5_DCIN CONN 7
2 it
o7 sy 1206-1
o A I ! C6905 =PP3V42 G3H_ONEWIRE 7
O 0.01UF
O>—¢ apaprER sense o 200 C6908
2 Cemn 0.1UF
o R6929 SMC_BC ACOK VCC SQTEES  ave T30 ruacomm soreers v v
2.0K 5 CERM
51850656 R6900 s - 2 202
100k & NOSTUFF L ¥ETEE VvCC . A L
Lo = st ¥ u6901 =
e U6900 :
prsd M22(7909_20 N SMC_BC_ACOK 8 39 40
39 BTy SYS_ONEWIRE 4INT EXT S
D _NC =
ne
l-Wire OverVoltage Protection
" "
3.425V "G3Hot" Supply
Supply needs to guarantee 3.31v delivered to SHC VRef generator
R6905
9 BIL CONNECTOR
EPDCIN G OR PRUS 1 AN\ 2 PEBCIN GINL OR_ERUS R . P3va263H_BoOST
n_LINE WIDTH=0.3 mm prrvm—
5% MIN_NECK_WIDTHw=! mn
1aw oSy 51650523
505 €6990 ! i - GRITTCAL,
v g— vin BOOST CRITICAL
0s ——
BYPASS=U6990.6:5:2 MM =, Uu6990 16995 CPB6312-0101F
o LT3470A 3308 —pp3va2 G3H REG FosTosm
SHDN* SW| P3V42G3H SW
PEN B1as|2 [ —— R Vout = 3.425V
MIN NBCK_WIDTH-0.25 mm
B crrTIcaL | oo siorreue o ol
NC NC 250MA MAX OUTPUT _ 4 3 - R6961
*— 5 a2 —sMBUS BATT SDA 24 =pp3vaz cau sarr
D> O O
FBlL <Ra: 100
THRM (Switcher limit) 57 42Ty =SMBUS BATT SC 4o ol 6 smc Lip R . IAAN e e
GND__PAD R539498i TO SMC iS¢ SMC BIL BUTTON I 10 o~
o e n =10 o1~
e
wr-ie CRITICAL | NC_2l 5 o NC 1 c6955
e ' c6999 €6952 0.0010F
4708 ——
P3V42G3H FB __ iﬁlF v 16\ 15 ER
<Rb: L e o ? N
i o
R6996 " o
2005
1
116
Mr;z; 2 r—
Vout = 1.25V * (1 + Ra / Rb) =
518-0359
cRITICAL
76950 BATTERY CONNECTOR
BAT-K24
oRT-TH
Pr1| O+
2| O
P3| O
P4 C 4 =SMBUS BATT SCL 42 57
»s| o= & svs pemecT L
P6 C 6 =SMBUS BATT SDA . 42|57
p7 C 7 6 _PPVBAT G3 CONN CRITICAL
N D6950
p8| O - ~ R6950
RCLAMP2402B
po| o2 1 ce9s0 C6960 ! 2 s 1ok
p— 0.1UF 1UF i
SHLD_PIN| 02 A 3% 2 wre
SHLD_PIN| O ey s03t - :
SHLD_PIN| O-:2
13 o .
SHLD*PIN C l ISYNC MASTER=K24 MLB

DC-In & Battery Connectors
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This node is powered
through body diodes: T E—
. nrush Limiter
Reverse-Current Protection * DCIN through 07080.
* PBUS through Q7085,
Charger TOP FETs and
FROM ADAPTER 07080 Q7055- 07085
17 CRITICAL PPDCIN G3H OR_PBUS 2 CRITICAL
, _=PPDCIN_ S5 CHGR SI 9DP o 57 SI7149DP
4 @ PPDCIN G3H INRUSH
a a D
o R o
= R7080
o
<
CHGR_SGATE CHGR_AGATE_DIV
MIN LINE WIDT MIN LINE WIDTH-0.3 mm
MIN NECK WIDm MIN NECK WIDTH-0.3 mm
'R7081 R7086"
62K 332K
EN 1%
CRITICAL 1/16W 1/16W
ME-LF frideey
D700 5 2 402 402
BAT30CWFILM
3 o GHGR -SGATE) (CHGR_AGATE
MIN_NECK_WIDTH=0.3 mm =
. R7005 -
20 R7021
3 CHGR_DCIN D R 1 2 (CHG C )
A BGE_DCTN o
[ E
ACIN pin th hold is 3.2V, +/- 50mV pr 5% CRITICAL
pin threshold is 3.2V, +/- 50m ~
402 1/16! CHGR CSI R P 3]
1.C7020 fried = R7020
Divider sets ACIN threshold at 13.55V 402 0:920
I
Input impedance of ~40K meets Joma max load 2 do R7022 ze CHGR CST R N ol
sparkitecture requirements 402 L 10 4
PP5V1_CHGR VDD R7001 d_PPDCIN G3H CHGR
HIN LINE WIDTH=0.2 mm 4.7 s MIN LINE WIDTH=0.6 mm
MIN_NECK WIDTH=0.1 mm 1 2 Lrisw MIN_NECK_WIDTH=0.4 mm CRITICAL CRITICAL
VOLTAGE=5- 1V ~ VOLTAGE=T8. 5V
p3vas G3H CHGR oGRS Ny a0z oGRS ® 1 c7030 1 c7031 1 C7035 1 C7036 1Cc7037
o= fraesy 22UF ——22ur —L 1ur — 1ur 0.001UF
1 = L
2 S 3% L v , v , sov
R R PoLy-TANT PoLy-TANT R R e
R7010 Cc7002 CASE-D2-SM CASE-D2-SM C
303 1oe .
116w v, No sturr| 'R7002 R .
z XSR 100K A =
MP-LE 402 GND_CHGR_AGND N — =
= ien = ]
MF-LF VDD VDDP
R7000 402 12 2
[VHST CRITICAL DCIN CHGR_DCIN CRITICAL
R7012° MC RESET L 0 HGR RST L 13 D Max Current = 8A
1x 41 o »[ID-—SHC RES NN CHGR_RS 11 SMB_RST_N SGATE| 26 CHGR_SGATE PLACE_NEAR=U7000.25+ 2mm H Q7030
116w iew =SMBUS_CHGR_SCL ScL U7000 agars| 1 CHGR_AGATE 1 C7025 4 ke RJK0332DPB-01
MF-LF MF-LF 42, =SMBUS_CHGR_SDA 10 |spa TQFN LFPAK-SM
I o (ED——SMBUS_CHGR or csTp| 285 | CHGR csT P 0.22UF [ f = 400 kHz
2 o5 CHGR_VERQ 4 VFRQ n T, i
~ CSIN| 27 78| CHGR CSI N , 1ov s
CHGR_CELL 6 |cELL N Gon CRITICAL CRITICAL TO SYSTEM
Float CELL for 1S = BOOT| 25 CHGR_BOOT
CHGR_ACIN 3 |acIn « oroT-TR0E 4.7UH-9.5A £7040
H UGATE| 24 CHGR_UGATE - e 8AMP-24V
NO_STUFE CHGR_TCOMP 5_|icomp PHASE| 23 CHGR_PHASE onmtonEmE prorno oo 1 Y Y 2 1 2 =PPBUS_G3H 5
R7013 CHGR_VCOMP 7 |vcomp 3% ToLERANCE N N g o ™ IHLP4040DZ-SM =
1K LGATE| 21 CHGR_LGATE SWITCH_NODE=TRUI 1206
1K CHGR_VNEG 8 |lynEG ) DIDT=TRUE NO STUFF
A CHGR_CSO_P. 18 |csop BGATE| 16 CHGR_BGATE .
402, .. CHGR CSO N 17 |cson 209/v amon| 9 CHGR_AMON oD R70138%
_ 36/v 15 CHGR_BMON
Qg BMON| oy < ow % PPVBAT G3H CHGR REG o
'R7011 1 C7050 el (©0) Acok| 14 =CHGR_ACOK oD ¢ friess MIN LING WIDTH-0.6 mm
1UF 2] a 603, MIN NECK WIDTH=0.4 mm CRITICAL
9.31K 1u; 1 z VOLTAGE=12. 6V A .
1% Tev 3 9 9 .| c7040 C7045
frasad 7 e 22UF
b 402 2 35352929 CRITICAL CHGR_PHASE RC 208
prrre——
! Q7035 CRSEID3 am 402
* CRITICAL
RJK0305DPB >
= LEPAK_HE NO STUFF R7050
[ L ¢7039 705 1 Q7055
470PF 058 = SI7137DP B
i i sob TO/FROM BATTERY
2 CERM 0612-1
XW7000 402 1 2 PPVBAT G3H CHGR R 2]
> 3 o | Ninwecxwiomi-o.s ma al  ppvBAT G3H cONN s,
L 54z (GND) o VOLTAGE=12.6V -
PLACE_NEAR=U7000.29 : 1mi J_ Vo EeTs.6
PLACE_NEAR=U7000.22: 1my o
R7051
(CHG CSQO ) 2 1 2 CHGR_CSO R P
HGR_CSO_P A A s vy
R7052
(CHG CSQO ) 0 1 2 CHGR_CSO_R_N
HGR_CSON A A e v
(PPVBAT G3H CHGR_R) (PPVBAT G3H CHGR_R)
(CHGR_BGATE) _—
1 C7042 c7011 * 1 C7000 C7005 * C7026 !
— 00. 033UF 0 ,222({)]? — 0. 001%5* — * R7051 HAS 2.20HM TO COMPENSATE UNVALANCED VOLTAGE
— 1ot s —— 108 ——
2 }‘(gz cé“’(x 2 DUE TO DIFFERENT CURRENT ON _P AND _N. (FROM INTERSIL)
202 202
say GND CHGR_AGND
IN LINE WIDT
MIN NECK WIDm
VOLTAGE=0V
Isch MASTER=T27 MLB SYNC DATE=07/29/200 A
PBus Supply & Battery Charger
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5V S3/3.3V_S5 POW

R SUPPL

= *
VOUT = (2 * RA / RB) + 2 VOUT = (2 * RC / RD) + 2
<RA> <RB> <RD> <RC>
B T R7267 R7268 R7269 R7270 T
ROUTING NOTE: ! 15.0K 0K 0K 49K , ROUTING NOTE: '
. ' XW7203 F/slsw 15/516w 15/516w 15/516w XW7204 . '
1 Place XW7203 by Pinl OF L7260. s MF-LF MF-LF MF-LF MF-LF M 1 Place XW7204 by Pin 2 of L7220.
e R N Q N 5V_S3_VFB_XW7203 3 /2\/\/\/2 10/2\/\/\/ 2 10/2\/\/\/ 2 10/2\/\/\/2 3V3S5_VFB_R7270 N Q N e
39
GND_5V3V3S5_SGND
XW7205 , ROUTING NOTE: '
'
sM | Place XW7205 by C7252.
s =P5V3V3 REG_EN 1551 - - - - - - - - - = =
=PPVIN_S3_5VS3
597 .
R 1
ROUTING NOTE: ! R7273
' , XW7202 107272 100K %
| Place XW7202 by C7292. 1UF 2 e
- = = = - = - - - - - - e SM 10% ME-LF
603-1
s 7 =PPVIN_S3_5VS3 2v3v3se REGI g
5vS3 3v3ss VREF =PPVIN_S5_3V3S5
CRITICAL l 1C7270 ’ l CRITICAL
1 1 1 281 1UF
——8.70%?31: .| 7280 ——(I:IZF 8 S 109 1 C7241 .|tc7240 1 C7242
8% T, 3% 1C7271 p CERM 10F = 390r-0. 02708 0,001UF
! aos" : 5351 5 C7260 — ?0‘%22UF N VREF 2 23 2 ,‘,EZY 2
o 051 UF 2tV MSKIPSEL VREG3|® = 603-1 B1a-sH a0z
CRITICAL ol 16v 102 22 o
Q7260 Ly i35 4ronsEL VREGS|'__resv_ss i MBJ WGWQW_LF C7220 1 T
= sT5a24DN( & oV e | e IR L T e ST o Q7220 =
PWRPK-1212-8-SM - _| | P——— P—— VBSTL U7200 VBST2 o Lrwe oebrao. 6 o /\N\/Mmimu.mﬂ T | |_ = RJK0384DPA
. . o 5v 83 DRVE E3 F— oo B PO e Ik _ Minj,.my,u..,m e 1 |e1 WZ;KITICAL
e s . . s s1/2
L7260 TRk e ot g e L 17220 PWM FREQ. = 375 KHZ
B - ¥ N— 3 R PO NIN_vECK_WIoTHeo.2 1 frem—
MAX CURRENT = 13.3a LYY YL || ] @ ; pr— 6 |e2]un ) YY YL MAX CURRENT = 9.1A
PWM FREQ. = 300 KHZ CRITICAL 2v.83 vol Vol & V02| —_3visavoz 3
4.7UH-13A-15MOHM 5 P 5 CRITICAL
=PP5V_S3_REG PCMBLO4EART-SM Sv_S3_vie VEB1 VFB21~ 3v3s5 VFB 52 4.7UH-10A _PP3V3 S5 REG
’ CRITICAL 5V _S3 ENTRIP ENTRIP1 ENTRIP2|® 3V3S5 ENTRIP of = w PCMC063T-SM ’ 7
i
Q7261 —=| VCLK|[® e CRITICAL
1 C7293 7290 ' 7291 Sy [ . ' 7251 1C7250
== 9;,001UF SUF ——z200r — 1) R7271 Feeop ic7273 4 R72[2 ~ = 1sour — 30F ' §7233
L 8 22V R - 86.6x N0 ™3 _svaus neo 8 s 75K R 2 Gaav 20
402 3 BIACSM HEIE 1160 GND _THRM PAD 203 1160 BiAcsH 603
402 El 9 2 X5R 402
CRITICAL 2 603 2

NOTE: DONT SYNC THIS PAGE FROM T27

=P5VS3_EN_L

59 GND_5V3V3S5 SGND

|||—1

— |

Q7221

SSM6N15FEAPE

soT563

VOLTAGE=0V
MIN_LINE WIDTH=0.6 MM
MIN_NECK_WIDTH=0.2 MM

XW7201
SM

PLACE_NERAR=U7200.25:1 MM

P5V3V3_PGOOD

-
, ROUTING NOTE: '

=P3V3S5_EN_L

Q7221

SSM6N15FEAPE

1 Place XW7201 between Pin 15 and Pin 25 of U7200.

so0T563

SYNC_DATE=07/20/200
————

[
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NOTE :

, =PPVIN_S3_DDRREG
’ CRITICAL CRITICAL
Jt c7330 J' €7331 1C7332 (1 C7333
——  3QUF-0.0270HM ——  39UF-0.0270HM —— 1yr  ——0.001UF
2 Iev 2 16V 2§29 2 3w
E7xZsm E7xZsm 803-1 ios
, =pp5v_s3 ppRRee  R7305 L L
1 A 2 PP5V_S3 DDRREG_VSFILT
WMIN LINE WIDTH=0.6_ mm
i MIN-NECK _WIDTH=0117 mm
ko4 R7310* .
, =PP3V3_S3 PDCISENS i3 CRITICAL
1/16w
C7300: C7305: . . . IR, Q7330
R713080gl 4. 7%% pu— 1%% pu— ! - ~ PWRPK-1212-8-SM
. XoR 2 20X 2 V5IN V5FILT VLDOIN RLBRREG DRV, —
1/16W MIN-NECK_WIDTH=0.17 mm
MF;IE;‘Z 4 6 |comp VDDQSNS| 8 DDRREG_VDDQSNS CRITICAL
CRITICAL
= MODE| 4 L7
o D> =DDRVTT_EN 10 |s3 VTT Enable R7325 C07 :1)’35*5 1.0UH-13A-5.6MOHM =PPDDR S3 REG
os [Im>—=DDRREG_EN 11 |ss VDDQ/VTTREF Enable DDRREG VBST 0 DDRREG VBST R 1 | 2 1 2 [Vout = 1.501V /.
DDRREG__PGOOD 13 |[PGOOD VDDQ PGOOD U7300 VBSTI 22 DIDT=TRUE MIN NECK WIDTH$0.1] mm + V.V \/Z MI ECK_WIDTH=0.I/ mm Vout = 1.501V / 1.352V
<o} MIN, LINE WIDTHZ0.6 mi . Pl  MINTLINEWIDTH=0!6 mm wL PCMBO65T-SM CRITICAL 19A MAX OUTPUT
2 » _=PPVTT_S3 DDR_BUF TPS51116 DRVH| 21 DDRREG_DRVH F-L DIDT=TRUE o 5 1C7340 1C7346
l 10mA max load OFN ATE_NODE=TRUE 402 402 —— 330UF —— 0.001UF | £ = 4 k!
. _=PPVTT_ SO _DDR_LDO 5 _|VTTREF DIDT=TRUE O e o T0% = 400 kHz
Vout = VDDQSNS/2 SYM (2 OF 2) 1L DDRREG_LL (DDRREG LIL) 2 2.5V 2 39
24fors BEERCIgPE- TR HEEon B S R —— | Q7335
XW7SM3 60 Vout = VITREF DRVL|_19 DDRREG_DRVL ﬁ&ﬁgﬁlg?‘m%g]%\s . h—} SIS426DN CRITICAL PLACE_NEAR=17330.2:1 MM
_ = =0. mm PWRPK-12128
. R DDRREG VTTSNS 2 |vrrsns DIDT=TRUE MIN_NECK_WIDTH=0.17 mm Cc7341 ii C71304g i_ 2
cs| 16 DDRREG_CS o CRITICAL 330UF — UE XW7345
PLACE_NEAR=C7360.1:1 mm o 2 6.3V , sM
NCX— 1]2(3 A X5R
Cé%%IGC%)Ll 1C(Fé:'[7T3Ig?_L NC x-12-{NC1 VDDQSET| 9 2s DDRREG_FB CASE-B2-SM 603 1
22y —— —— 22UF VTTGND _ THRM PAD GND PGND CS_GND PLACE_NEAR=Q7335.1:1 mm
XSR-CERM 2 2 358 cERM “ 3 XW75M3 35 =
603 603 DDRREG_CSGND (DDRREG CSG ] 2
¢ ¢ PRRREC GG 5 ‘R7320 1 2
MIN-NECK_WIDTH=0.1 mm 15 . 0K (0:70301191“
- e T
xw7300 R o
= — < > :
oC 33335 0: PLACE_NEAR=U7300.3:1 mm¢ 1 §7% 2 | PLACE NEAR=U7300.25:1 mm (DDRREG_FB) Ra LVDDR3:YES
. UF —— -
0y T L Vout = 0.75V * (1 + Ra / Req) LVDDR3:YES LVDDR3: YES
X5R 1 1
SEL_1V5=0: Req = Rb <re> R7322 R7321
SEL_1V5=1 : Req = Rb | | Rc Lr1sw llﬂ/_lé‘zb Rb>
402 102,
GNDTQnRRFG SEND
MIN L. E_WIDTH=0. mm
ggggg%gwln'ﬂho 217 mm LVDDR3 : YES DDRREG_P1V5_1,

DONT SYNC THIS PAGE FROM T27.

C7330 AND C7331 IS CHANGED TO OSCON CAPS

Use LVDDR3 for 1.5V/1.35V support or LVDDR3_NOT for fixed 1.5V

Q7322
SSM3K15FV

SOD-VESM-HF

T3 e

2
(GND_DDRREG_SGND)

operation.

PART NUMBER

QTY DESCRIPTION

REFERENCE DES CRITICAL

BOM OPTION

11450331

1

RES, 15K,1%,1/16W,MF-LF, 0402

R7321

LVDDR3 :NO

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=08/06/200

d} Apple Inc.
<]

1.5vV/1.35V LVDDR3 Supply
I:rTan a1t a—

051-8563 | D

[T
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, =PP5V_S0_CPU_IMVP

61 7 =PPVIN_S5_CPU_IMVP

CRITICAL CRITICAL Cc7419
1
- PRS0 Ve VID 3 .| ¢7409 .| c7417 | c7418 0.0010F
C7426 MIN NECK_W. 127mm —— 68UF —— 68UF 1UF 0
i - ‘ CRITICAL 30 e 1A B
R7412 10F VOLTAGE=5V DPRSLPVR DPRSTP* PSI* OPERATION MODE b 20% 298 2 cert  PWM FREQ . = 300 KHZ
20 = i 1C7435 H Q7400 RSB s REB 2| W
1riew 2 by fo'%7UF 0 1 1 2-PHASE CCM ol 4 G{ == RJK0365DPA-0 MAX CURRENT = 65.2A
b 1ov WPAK
402 2 XSR 1
LOAD LINE SLOPE = -2.1 MV/A
805
o ,=PPVIN_S5_CPU_IMVP LAAAZ PPVIN_S5_IMVP6_VIN 0 1 0 1-PHASE cCM 5 _
MIN LINE WIDTA=0.25 M = 1.7400
MIN NECK_WIDTH=0.2 MM =
R7420 C7496  VOLTAGE-12.6V 1 0 1 1-PHASE DCM ] 0.36UH-26A-1.05MOHM
10 J— (IMVP6_PHASEL) N er 2 =PPVCORE_SO0_CPU_REG
1w 1 0 0 1-PHASE DCM MPCG1040-SM ’
72 13 PM_DPRSLPVR 402 CRITICAL
> 5 PLACE7N§¥:L7AOU £2:1MM
:§5M‘}:"‘ R CRITICAL PLAcEJ«EA};;LMoU,l:lMM 1% 2 7420
= PP IMVE, 1
» =PR3V3_SO_IMVP AN 2V3 §0 IMVEG 3VS ] Q7401 53 XW7411 0-0010F
C7430 . ormr g [ RJK0208DPA sov
R7421 1UF 1 R7447 WPAK XW7410 ceri
2
10 1oy 2.0K — 402
e 18 Thew s
':g;LF 2 MF-LF IMVP_VSUM1
61 _GND_IMVB6 SGND 2402 20 22 31 h
CPU_NTC:YES  CPU_NTC:YES vin  vob  pvec . C7415
R7427 R7426 fre— 0.1UF :
4.02K 170K 72 10 CRU_VID<6> -2 [vID6 Boor1|[3® 61 IMVP6_BOOT1 o (THIS NET SHOULD CONNECT =
W A CRITICAL v CPU_VID<5S - Jos ?};j%% 0072|2561 TMVP6 BOOT2 Xzz TO U7400.33 WITH MIN LOOP AREA) . R E
MP-LF otor-RuE —\\\/
| s02 72 10 CPU_VID<4> -1 lvina oFN : 02 = 11
L R 10 CPU_VID<3> - 40 ly1p3 E veaTE1| 3% 61 IMVP6 UGATEL R7400 C7403
R7445 DI ID<2: 39 3]
CPU_NTC:YES 499 72 10 CEU_VID<2> g I V12 M puase1|3? e IMVP6 PHASEL LK 0.220F
c7410 ERT-JOEV4747 § 1% 72 10 CPU_VID<1> - vIp1 2 Lrisw Toe
0.01uF ) 72 10 CPU_VID<0> - 37 lvipo 0 rGaTE1|32 61 IMVP6 LGATEL 402 GeRu
10% MVP6_NTC R 2402 S
16v a SR (GND) (KEEP THIS NE] AS SHORT AS POSSIBLE)
CERM CPU_DPRSTP_L 4 *
=R 72139 @, - DPRSTP H (IMVP6_ISEN1)
e 72 IMVP_DPRSLPVR - 45 |ppRSLPVR 1sEN1[2? 61 IMVP6 ISEN1 —
1 5 @-CRU PSI L - 2~psI*
3 27 IMVP6_UGATE2
0R7406 oo s QU IHYRe IMON ] THON UGATE = &1 7 =PPVIN_S5_CPU_IMVP
CPU_NTC:YES iz 1 28 ' — —
s IMVP6_PHASE2
ien -t |33 FHASEZ—= CRITICAL CRITICAL | CRITICAL c7411 c7422
CPU_PROCHOT L 40z (ne) Aldcrx_enx rearE2| 3% 61 IMVP6 LGATE2 7402 5| .| C7401 .| C7408 ' 0.001UF
e FROM SMC 39 (7 IMVE VR ON - VR ON peND2| 22 (GND) (KEEP THIS NET AS SHORT AS POSSIBLE) RJK0365DPA-02 EOB%UF p— EOB%UF B ' R7401
1 2 24 Gm}-YR WRGOOD IGIAY gy ! [PGOOD WPAK 2 BOYy—ranT BOYy-TaNT 2 et 365K
L IMVP6_VR_TT S CASE-D2E-SM CASE-D2E-SM
R7408 o=—QVRTT 1sEN2|23 61 IMVP6 ISEN2 Lriew
C7405 e IMVP6 NTC NTC 1 , 40z
0.015uF + 1o =
108 e 1 IMVPE SOFT 7 sorr vsuM| 1 _e1 IMVP6_VSUM §
;53 2 ocseET|® 61 IMVP6_OCSET . L7401
402 61 IMVP6_RBIAS 4 IrB1 vo| '8 &1 IMVP6_VO NO STUFF N i 0.36UH-26A-1.05MOHM| p c7423
DROOP| 16 61 IMVP6_DROOP C7416 DroT-TRUE (IMVP6_PHASE2) 1 m 2 0.001UF
61 IMVP6_VDIFF 13 lupier 0.001UF ; MPCG1040-8M 300
pral}? 1 IMVP6 DFB 1A 2 ;Z: J CRITTICAL PLACEiNEASRM:L7401,2:1MM N cERY
2 61 IMVP6_FB2 12 |r2 N CERM ! :
61 IMVP6 FB 1 lpp vsen| 24 - ?}(7418 ?70;(17 1 C7429 402 5 CRITICAL PLACE_NEAR=L7401.1:1MM %
. sM =
IMVP6_COMP 10 15 1 XW741 -
' R7409 R7413 e vme e RN —— e P R7416 - Q7403 2 7413
Tr ix 61 IMVP6 VW vw uE-r L }371{ brorT-TRUE 4 58 RJK0208DPA IMVP VO2
MVP6_VDIFF_RC /16 1 2 2 WPAK
§ 116w .:“L” - >—| |_'z Liiew I XW7412
ueoLE Ne Z c7431 8 2 402 ts IMVP_VSUM2
? GND  TPAD & > (IMVP6_VO)
o 0.001UF .
2 4 Bl g il . , L
[ | aH| Soat e[ H —VVV 17
(IMVP6_FB) 1 2 *—o
o _GND_IMVP6 SGND |4| 5 (THIS NET SHOULD CONNECT J_ R7405 C7404
€743 N TO U7400.29 WITH MIN LOOP AREA) 10K 0.22UF
7414 0.001UF C7434 C7428 R7415 1/16w 108
.| C 108 0.033UF 0.22UF 11K ME-LF Lo,
L froeF e i el e
Tk o 2| g friy R7443
2 ER , 402 CRITICAL 3.65K
c7413 : R7431
220PF C7407 R7410 HE 10KOHM-5% MP-LF
IMVP6 COMP_RC —— 5% 0.001UF 6.81K (IMVP6_ISEN2) 402
¢ 1MVP6 COMP RC — 2sv —L o 11 0603-1F —
, CERM — sov 1w C7433
402 2 CERM MP-LF 0.001UF 2
02
' R7414 2 sov ERT-J1VR103J (IMVP6_VSUM)
97.6K cemn -
by 10s (IMVP6_VO)
1/160
MP-LF
02
(IMVP6_COMP)
2 R1100/R1101 **ON THE CPU PAGE** PROTECT THE IMVP6 IF THE CPU IS NOT INSTALLED
PLACE_NEAR=U7400.21:1 Mn_'
NOTE 1: C7432,C7433 = 27.4 OHM FOR VALIDATING CPU ONLY.
: C7421 'R7423 |' R7422
OMIT 0.22uF 10 10
x7ace o e e
1 gERewR o , o
CPU_VCCSENSE P 10 72 MIN_LINE_WIDTH MIN_NECK_WIDTH
. CPU_VCCSENSE_N 10 72 ., IMVP6_OCSET 0.25 MM 0.20 MM |
., IMVP6_VSUM 0.25 MM 0.20 MM A
., GND_IMVP6_SGND 0.50 MM 0.20 MM A
,_IMVP6_VO 0.25 MM 0.20 MM
IMVP6 CPU VCORE REGULATOR fnvee_bRooE .25 TR
., IMVP6_ DFB 0.25 MM 0.20 MM
., IMVP6_SOFT 0.25 MM 0.20 MM p—
IMVP6 RBIAS 0.25 M 0.20 M <3 Isch MASTER=K24 MLB SYNC_DATE=07/20/200
1 = - :
MIN_LINE_WIDTH MIN_NECK_WIDTH MIN_LINE_WIDTH MIN_NECK_WIDTH IMVP6_VDIFF 0.25 MM 0.20 MM IMVP P
_LINE_] _NECK_] _LINE ] NECK_ 1 —. e | re R 1 r
.. IMVP6_PHASEL 1.5 0.25 o ,_IMVP6 PHASE2 0.25 0.25 = " IMvPe_FB2 025 020 S VP6 CPU VCore Regulato
& _IMVP6_ BOOT1 0.25 MM 0.25 MM a ,_IMVP6_BOOT2 0.25 MM 0.20 MM D] ., IMVP6_FB 0.25 MM 0.20 MM A 051-8563 D
.. IMVP6_UGATE1 1.5 MM 0.25 MM D] . IMVP6_UGATE2 0.25 M 0.25 M = . _IMVP6_COMP 0.25 MM 0.20 M D] Apple Inc.
o _IMVP6_ LGATE1 1.5 MM 0.25 MM 3 ., IMVP6_LGATE2 0.25 MM 0.25 MM D] ,_IMVP6_VW 0.25 MM 0.20 MM A ® A.13.0
IMVP6_ ISEN1 0.25 MM 0.20 MM . IMVP6_ISEN2 0.25 MM 0.20 MM - -
o <3 <3 NOTICE OF PROPRIETARY PROPERTY:
_IMVP6_RTN 0.25 uM 0.20 MM BROPRIETARY PROPERLY OF APBLL. COMBUTER, INC.
<3 THE POSESSOR AGREES TO THE FOLLOWING:
,_IMVP6_ VSEN 0.25 MM 0.20 MM a I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 74 OF 109
II NOT TO REPRODUCE OR COPY IT
K6 NOTES : Q7400-Q7403 CHANGED BACK TO K24 FETS DUE TO LAYOUT ITI NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
K6 NOTES BOM OPTION ADDED TO NTC IV ALL RIGHTS RESERVED 6 1 OF 80
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=PPVIN_SO_MCPCORE

CRITICAL
1C7566 .|'C7565
— TouF L Z70uF
2 &
603 Eﬁggfﬁn—sm
CRITICAL
C7567 1 C7568*
F 270UF ——
29% 20%
X5R ¥ 2
603 CASE-B4-SM

=PPMCPCORE_S0_REG ; 4,

MAX CURRENT:
(07560 Limit)
300 kHz

30.4A

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=08/18/200

MCP VCore Regulator

d} Apple Inc.
<]

051-8563 | D
A.13.0

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PERTY OF APPLE COMPUTER,
THE POSESSOR AGREES TO THE FOLLOWING:

PROPRIETARY PRO!

) P5V_S0_MCPREG
R7560 CRITICAL | CRITICAL | CRITICAL
1 1 1 1
PP5V_SO_MCPREG_VDD 1202, MCPCORESQ BOOT R C7240. C7541%. C75607. 1r¢z5el |*C
MIN LINE WIDTH=0.6 mm [1EaMRaL 0 208 —T— 208 ——~ “T— %g% 18%
MIN-NECK_WIDTH=0.2 MM T WECKWIDTH 0. 2o Tev 16V 2 16V 2 2 ¢2¥ 2 9%
VOLTAGE=5V MEZLE 1C7562 2R7565 DIDT=TRU POLY-TANT POLY-TANT POLY-TANT XoR X7R
R7561! 603 1UF C7564 1 CASE-D2E-SM CASE-D2E-SM CASE-D2E-SM 603-1 402
ikl [1§7030 4 1 T i % 0.22uF —— i
— 2 / 1
D}jél%g _2 }2{’} VDD PVCC )4(812‘ %522}’ CERM-X78 2 D CRITICAL
a X5R 1 603
402 202 U7500 1 = 7560
MCPCORESO RBIAS 1 QFN 14 = I"IIN LINE WIDTﬂ_z g MM 2 |<’- §P§0365DPA-02
RBIAS ﬁ VIN g%g¥§§g§_'%ggg 0.2 MM [ CRITICAL
MCPCORESO_SOFET 2]sorr ©  yeare| 18 MCPCORESO UGATE s CRITTICAL R7g>0215
MCPCORESO_IMON ___R7593 05 STOE MCPCORESO_IMON_R 28 |10 a soot| 17 MCPCORESO_BOOT MINNECKWIDTH=0 3 M " 1l 0 %‘57‘?{ 31a
4 Q= NN 5517 Tew mF-TF 307 N [ DIDT=TRUE - - : u 0612
o MCPCORESO0_PGOOD 31 [pgoop “ PHASE| MCPCORESQ PHASE » .4 2 _PPMCPCORE SO R /\/\/\/ 2
18 MCP_VID<0> R7590 o 1/\/\/\/2 MCP_VIDO_REG 24 lvipo BIBT RRUD M%gml']%g%ww%g¥g_o 3 Mt FDU1040D-SM MINWECKWIDTH 8:3 Mt 4
10 MCP_VID<1> R7591 o LAAN2 5% 1716w MF-LF 402 MCP_VID1_REG 25 [yrp1
18 MCP_VID<2> R7592 o LAAA 5% 1716w MF-LF 402 MCP_VID2_ REG 26 [yzpz CRITICAL CRITICAL
1 MCP_VID<3> R7594 o0 , 5% 1/16W MF-LF 402 MCP VID3 REG 27 lvip3
o—= NN 55T/ Tew mr—TF 407 3 e Q7565
NC
- D =MCPCORESO EN 29 [yr_ON 4 EP\LI((OZOSDPA
s » _=PPMCPCORE_S0_REG MCPCORESO_FDE 30 [ar_En LGATE MCPCORESQ_LGATE
— MIN LINE WID' . MM
32 ron ”G"%%E“SSEQ’%B‘TJ?‘)J -
IR7563 MCPCORES(Q, VSEN 8 [vsen SaLE_NopE=
100 MCPCORESO| RTN 9 |rr
1%
116w MCPCORESO| VW 4fuw
2402
R7566 (MCPCORESQ_VSEN) vol 12 s MCPCORESO_VO =, (MCPCORESQ_VOQ)
5 2 MCPCORESO_VSEN_P 1 2 B _
s MCPCORESOQ| COMP 5 lcomp ocser| 3 MCPCORESO_OCSET R7569
1/16W = = 9.76K
MEZLF 1C7570 |_1/\/\/\/2_<
402 -4 98.%001UF MCPCORESO| FB 6 |rp 1spl 13 _MCPCORESO_ ISP 1/16w
50V 11 __MCPCORE I = 1
R7568 |2 %% MCPCORESO| VDIFF 7lvprer TSN CPCORESO_LSN St R7573 ¢7573*
7 2 [ MCPCORESO_VSEN N 14X 2 1comp{ 10 MCPCORESQO_ICOMP _ 13, o0 471%‘; -
1 Mew (MCPCORESQ_RTN) PGND VSS THRM_PAD uE-LF célém‘z,’j 2 R7500
NEZTF 1C75717 3] o o) 100
1 < A pu
R7571 R7572! L C7576 __(1)8.%001UF1C7578 1AAA. 2 « MCPCORESO_ISP_R
100 150K 1 2 29¥ 1 (MCPCORESOQO TISN) L
T 1% 0.1UF XTR 0.001UF = 16w
- % 402 -1 10% MF LF
S 2 8 conn - il )
53 163 65 165 R7575  ¢75751
22.1K i7pF L
1% p—
a8
(MCPCORESQ_ VW) XW7SMF>6 1 2402 CERY
) 1582 (MCPCORESQ_ICOMP)
C7579 1 R7576 PLACE_NEAR=U7500.33: 1lmm
0.0011%1; L2 6.98K =
C7580 50y o[ < hflew
330PF 52,46
1|2
2l
R7577 8 38l
150K 402
1AAA,2__MCPCORESO_COMP_C 1 ||2 (MCPCORESQ_COMP)
1/11%6W éili
MF-L! 50V
402 Go3! VID<3:0> | VOLTAGE
(MCPCORESQ_FB)
- 1100 0.9750V
C7582
R7205078 2700PF 1101 0.9625V
1 2 __MCPCORE DIF 1|2 (MCPCORESQ_VDIFF)
Y - - [ = 1110 0.9500V
10%
e R7579 ooy 1111 0.9375V
3.01K a0z
1 0000 0.9250V
VYV
1/16u 0001 0.9125Vv
402 0010 0.9000V
0011 0.8875V
0100 0.8750V
0101 0.8625V
0110 0.8500V
0111 0.8375V
1000 0.8250V
1001 0.8125V
1010 0.8000V
1011 0.7875V
K6 NOTES : XOR AND INVERTER IS REMOVED, CANNOT SYNC THIS PAGE FROM T27

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

III
IV ALL RIGHTS RESERVED
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=PP5V S0 CPUVTTSO

CPUVTT POWER SUPPLY

7 _=PRVIN SO CPUVTTSO

) .

CRITICAL
1
.[*c7630 Cc7695 C7696
68UF 108 0.001UF
208 0%
P

v
POLY-TANT
CASE-D2E-5K

_| =

D1 87620
JK0384DPA
1 Gl I WPAK
S1/D2| 7
L7620
6 |2 |”_ 2.2UH-8.0A =PPCPUVTT_S0_REG
N mCRITICAL
S2|
R7601 o] < o PCMB065T-SM
201 2 PP5V_S0 CPUVTTSO VSFILT g
w g gt R7603 2
1w vouTAGE=5V J o ' c7604 226% g
Y n &
a.708 ke 5
V5FILT V5DRV —? :g; o, N ‘z 1 C7665
o —— 1our
CRITICAL 505 XW7665 [pp—— 1 C7661
07600 R7680 c7603 ™ & iy 0.001UF
A o 208
PS5 113 IREY,0PNL IAAA 2 PUVTTSO_VBST R 1|2 : E o ceRM
-cpuvrTso EN en psv on TON| 2 cpuvrrso Ton v HINNECK WIDTH0-17 mm | 8 CRITICAL 2 ERM
— 1/16W DIDT=TRUE :2; C7660 N
MF-LF »
CPUVTTSO PGOOD s |PGoOD VBST| 1 CPUVTTSO VBST 402 Xom 2 330UF 2
[S— 200
o E 2.5v T
0_RE: 2 lvouT DRVH|_13 o TANT 2
- ‘GATE_NODE=TRUE MIN_LINE_WIDTH=0.6MM DIDT=TRUE CASE-B2-SM
= _LINE_} B
CPUVTTSO VFB s [VFB LL| 12 CPUVTTSO LL HINNECK WIDT-0 21 ,“2
P prpETgT—— SrormE &
CPUVTTSO_TRIP 1 |TRIP DRVL{ 2 CPUVTTSO DRVL i CPUVTTSO VSNS g -4
GND THRM PAD PGND MIN_NECK_WIDTH=0. 21N 3
= . No sTUFF 3
| B < 1:74670 c7670 ' N
sk
100pF ——
H p—
‘;735724 e 5
e S,
Vien XW7600 4o o
g . <Ra> 2 XW7601
. . . - g
PLACE_NEAR=U7600.15:1MM £
PLACE_NEAR=U7600.7:1MM §i71 1
— Lok
1 .- - -
e |
MF-LF ' ROUTING NOT:
4o
<Rb> 1 Place XW7601 by C7660.
GNp_cpuvrTso senp e e T
prgTT————
g
sty
Vout = 0.75V * (1 + Ra / Rb)
-
cpuvrTso_vour o_zE

Q7620 CHANGED BACK TO K24 FETS DUE TO LAYOUT

VOUT = 1.066V
15A MAX OUTPUT
F = 360 KHZ

SYNC_DATE=07/20/200
————

Isch MASTER=K24 MLB

CPU VTT(1.05V) SUPPLY

Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER,
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

INC.

051-8563 | D
A.13.0
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1.2V ENET Switcher BCM57765 Internal Switcher Support

(This may be required to use BCM57765)

CRITICAL BCM57765
, =PP3V3_ENET_ P1V2ENET B£M5754M R7730
2.2UH-1.2A _ —pp1v2_ENET_REG , VWA TS NP O DD
CRITICAL P1V2ENET SW 1 2 - MIN NECK_WIDTH=0.2 mm
Y = 1/ew VOLTAGE=3.3V PLACE_NEAR=L7735.2:2 mm
BCM5764M ~ MIN-NECK WIDTH=013 mm PCAA031B-sh Vout = 1.2V gt MAKE_BASEZTRUE =PP1V2_ENET_PHY_REG ,
B SELCHNgbe-Tros Max Current = 0.7A —=_BCM57765_SR_VDD » PLACEHOLDER !
> PLACE_NEAR=L7720.2:1 : BCM57765 CR AL : BCM57765
= 11 mm
= ot F = 1.7MHZ 1 - 3
XW7721 . R773 5 R7735
ST1S12G12R su J R PP3V3 _ENET_PHY VDDP iAQA 2 PP1V2 ENET PHY VEB
B L | T rsoT23-5L 18562 | VYVt mm InEwomsrzs T
o D =P1V2ENET_ EN EN swl 3 P N_NECK_WIDTH=0.2 mm
R 2 207 =PP3V3_ENET_ PHY MESLE M&%EASEAS% e » BCM57765 SR |
PLACEiNEAR=U7BjZ;)4.547:é04;4nm FB/VO o BCM5764M 402 — TP _BCM57765_SR_VDDP ., RN HEeE WIDTH=g. 3 oo PCAA031B-SM BCM57765_SR_VFB n
CC7720 . 3 1C7721 BCM57765 BCM57765 BY BT RRyg SRR BCM57765
22UF —— —— 22UF C7730 1 1C7731 1C7736
208 —T— ~ , 8.3V 4 .7UF —— 0.1UF —— 0.1UF
6.3V 2 CERM 20% 3 20 3
568 P1V2ENET _FB 80s Ciry 2 2 ERnu Cxon 2 2 &pgm
603 402 603 402
35382769 1 1
1.05v sO MCP PLL LDO
MCPPLL_R:REG
, _=PP1V05_S0_MCP_PLIL_UF_R R7g45
1.5V S0 Regulator
, _=PP3V3_S0_P1V5S0 BYPASS=U7710.1:9:2 MM
] crITICAL
C7710
Z2UF CRITICAL
2| Geh L7710
TEN 2.2UH-3.25A =pPP1 REG ,
= P1V5S0 SW LYY Y Lz _
VIN gﬁ?@ég&%’%ﬁ%g 012 e IHLP1616BZ-SM Vout 1.508v
U7710 E9LECH N Z c7711: ['R7711 | MAX CURRENT = 1.5A
ISL8009B 100K
DFN 47%1; i f = 1.6MHZ
50v
o @D—=PLlV550_EN 2len CRITICAL rx|8 cERM 2 hrie CRITICAL
. ) 402 Z<Ra> 1 G7715 BOMOPTIONs:
o o PLV5S0_PGOOD POR VFB P1V5S0_FB —_ 22UF MOPPIT R-TDO
= 5% MCPPLL_R:LDO - 1.05V SO USED FOR MCP PLL LDO POWER.
4skrp rsI|® ) 2 &3V MCPPLL_LDO - STUFFS U7740 AND RELATED CIRCUITRY.
D THRM PAD 1;(17371{12 565 TO USE U7740, MCPPLL_R:LDO AND MCPPLL_LDO MUST BE ACTIVE.
5 o 1% TO USE 1.05V SO0, MCPPLL_R:REG MUST BE ACTIVE, MCPPLL_LDO CAN BE ACTIVE, MCPPLL_R:LDO MUST BE INACTIVE.
ahled
402
<Rb>
Vout = 0.8V * (1 + Ra / Rb)_L
.
MCP 0.9V S5 (AUXC) Switcher
, _=PP3V3_S5_P0OV9S5 BYPASS=U7750.1:9:2 MM
|| cRITICAL
. C7750
UF —
1.8V SO Switcher T oo crITICAr
Gos' 2.2UH-3.25A =PPOV9_S5_REG ,
=PP1V8_S0_REG S B = BOVos5 S 1YY Y L2 Vout = 0.902V
o — VIN MINWECKWIDTH 0 2 Mm IHLP1616Bz-SM =
. _PP3V3 S0 P1VBSO Vout = 1.8V 975950 i e crre1s| |'m7751 | MAX CURRENT = 1.5
MAX CURRENT = 0.3A ISL8009B 47pF - 2 25.5K f = 1.6MHZ
CRITICAL CRITICAL F = 1MHZ CRITICAL S8V I”Ew CRITICAL
C7760 1 i L7760 o [Ny =POVIS5_EN 2len x| 8 °5on , 402 1C7755
1og8 — VI 10UH-0.- 55A- 8 OO POV9S5_PGOOD 3 6 POV9S5_FB <Ra> 22UF
1 PCAA031B-SM L
Cxdn 2 u7760 1C7762 o FOR vER T, %y
603 TPS62202 —— 1QuF 4lskrp Rrs1|3 R7752 2 cERM
S0T23-5
s|FB 2 &3V oND THRIM PAD ——— e
o OD—=PLV8S0_EN s|lEN sws___P1V8SO SWw 603 7 e %;OOK SYNC MASTER=T27 MLB SYNC _DATE=007/307200
. mm 1/16W . .
GND I‘SII%I};[(\:IECESYS%D‘%HUO.Z mm 2'4‘5;“ MJ_SC Power Sup lles
7 DIDT=TRUE <Rb>
051-8563 | D
Vout = 0.8V * (1 + Ra / RDb) d}@ Apple Inc.
t £ A.13.0
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THE INFORMATION CONTAINED HEREIN IS THE
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. LJ
S5 Rail Enables & PGOOD Power Control Signals ISL6259 Frequency Select
o 7 =PP3V42 G3H PWRCTL State SMC_PM_G2_ENABLE | PM_SLP_S4_L | PM_SLP_S3_L 5o 7 =PP3V42 G3H CHGR
FRQ:SLPS4&VFRQ: SLP FRQ:HIGH
Tan (50, T T T VFRQ:SLPS4&VFRQ: SLPS3&V. 1:?78611
C7840 1 ~| CRITICAL Sleep (S3) 1 1 0
«1luF ——
3T 7";’3"4 0 Soft-Off (S5) 1 0 0 %;gi’
CERM U 2
402 .
SLG4AP012 Internal oull 100K +/— 203 Battery Off (G3Hot) 0 0 0 VFRQ:SLPS4  yrpo.S1pS4sVFRQ:SLPS3 CHGR_VFRQ gy, = D
" =P5V3V3_REG_EN TDFN ernal pull-ups R7 g 64 07860
- i - 65 00 39 15 SSM3K15FV  pls VFRQ:LOW
> ¢ O M§KMEC7'B§P§MTT= G;tziTE'EN z e >°_q[g31£n 34 M¥A>I§E§i31§§5ﬁ= RiTE'L — P3V3S5 EN L oD = SOD-VESM-HF : R7860
3 E , — =P E . 10K
... _PP3V3_SS5 6 | SR e BRI =—POVISS EN H 16
Threshold: 2?2 N VFRQ:SLPS3 = MF-LF
Cc7801 R7863 e 2402
DLY > 10 ms 1- 100.%033UF .
2 xsx 66509 PM_SLP_S3 L 1 > | CHGR_VFRO_GATE
S5PGOOD_DLY 7 DLy 1C 577 X35 Y
1/16W -
1 (2:27084 1 = MECLE =
PF .
5%
Th WLAN Enable Generation
402
"WLAN" = ("S3" && "AP_PWR_EN" && ("AC" || "s0")) f—
NOTE: S3 term is guaranteed by S3 pull-up on open-drain AP_PWR_EN signal. S O . l P D C . . t
« mm—BOVIS5_PGOOD RSMRST PWRGD 39 PM_WLAN_EN_L " I la 1 G O O ilrcul ry
—_— E_BASE=TRUE i N
Pull-up is with power FET.
PP5V_S0 =pp PWRCTL
Q7890 \2L° S0PGOOD._TSL ’ S
: SSM6N15FEAPE _
S3 Rall Enables SRS I R7870" R7820"
K
e 101}95 3 3 1180
o, _=PP3V42 G3H_ PWRCTL 2[c st é{-;g‘g S0 Rail PGOOD ( ISL Version ) LT
2 2
R7813° 2 1 @D—AB_PWR_EN AC_OR_SO_L 1 BR3V3 S0 wmon » o P5V3V3_PGOOD _
5851%( 07890 |2l do, 07891 SOPGOOD_ISL | VOLTAGEST 30 o °° « gD>—B1V550_PGOOD — C
1/16W 1
MEoLE SSM6N15EEAPE SSM6N15FEAPE R7871 SOPGOOD_ISL CRITICAL X MCPCORES0O PGOOD _ —
402, 63 | Kh > | SoTs63 20.0K C7870 1 ~| ~| SOPGOOD_ISL ¢ = g
P5VS3 EN L, - =P5VS3 EN L oD = — = 116w 0.1uF —— VDD VDDA o PUVTTSQ_PGOOD  — o
MAKE_BASE=TRUE — = - o 3 MF LT 10V —
NO STUFF 5[ sz s 6|2 2 CERM u7870 MCPPLLLDO_P D — ¢
Q7891 pl3 ISL88042IRTIJTZ
| w0 35 18 SMC_ADAPTER_EN TDEN
SSM6N15FEAPE op—=—Aarasian 8 (120) NO STUFF
i~ 75657« PP3V3_S0 3_vamon MRA0L NC 7872
— = 706576 _PP1V5_ S0 5_|v3MON R 10
PP1 6 «|n8 _SOPGOOD_RST L ALI_SYS_PWRGD 9
s5[c % B L 69 65 39 19 ¢ (Iy—EM_SLP_S3 L e Y05 _£9 yaron RST*0 + /\/5\%/\/2 MARE pASE=TRUE D ' %
Worst-Case Thresholds: GND _THRM_PAD 1/16W
65 40 39 18 6 PM _SLP_S4 L L 3 N MF-LF
OS2 L VDD: 2.9140V 35352718 403
= R7812 V2MON: 3.000V
2 P3V3S3_EN — =P3V3S3_EN oD V3MON: 0.610V
s e o V4MON: 0.610V L
11 bl
1
R L R ENET Rail Enables S0 Rail PGOOD (BJT Versi
Tk w PM _SLP_RMGT L =P3V3ENET_EN grm o ai ( ersion)
- MAKE_BA.! =
o ::%_ =DOVOENET BN e , _=PP3V3_S5_VMON
R7811 = ; =PP3V3 ENET PWRCTL SOPGOOD_BJT
781 567 s PP3V3 SO R7826"
E — =DDRREG E
. N R b I = N oo R7850" SOPGOOD_BJT 150K
1/16W — =USB_PWR_EN Uty 27 15K 1R7821 1/16W SOPGOOD_BJT
R7180%9<1 505" 1C7810 - 1/180 g}%‘s.ox i R7828
—_— MF-LF
1/16u T, &%37“ 4022 ey SO0PGOOD_BJT SOPGOOD_BJT B
MEIes ? CERi-xsr ) P1V2ENET EN 2402 R7823
: MAKE]T?];?EE;;I'IE‘?TEE . VMON_3V3_DIV 1 x% 2 « &é%g“ﬁ
L = R7851" — - 17w
15K E‘BIEF
— o1
friae 2 51 Yoz | |-
05, SO0PGOOD_BJT CRITICAL
R71§< 2 4 NCX - Sé)g%og%BJT
SO0 Rail Enables v RRLVASS VHON_03_BASE o> ASMCC0179
1/}Ew NC)&Z DFN2015H4-8
402 1
R71%g>9 SOPGOOD_BJT \ch
\ PM_SLP L PM SLP S3 R L o — =P5VS0_EN —
@i OD—EMSLES83 L2 A TRRE-BASESTRUT = oo < R7825 |
— =PBUSVSENS_EN .
bl‘ﬁg ‘R7881 R7880 ‘R7882 *R7883 *R7884 = ’ e 76 PP1VO5_S0 1 2 __VMON_Q4_BASE «| 35352809
33K 22K 15K 10K 5.1K SO0PGOOD_BJT 5%
5% 5% 5% 5% 5% 1R7 8 2 2 &éif‘g
R7879* s s i s i 7.18% 402 Worst-Case Thresholds:
100K 1402 1402 1402 1402 1402 § -1% Qz: O.XXXV
1/180 | P3V3S0_EN — =P3V3S0_EN o e Q3: 0.640V
MF-LF MAKE_BASE=TRUE — = 2402 Q4: 0.660V
022 P1V8SQ_EN — =P1V8S0 EN oD o U
MAKE_ BA! =TRUE -_— . . .
P1V550 EN __ =P1V5S0 EN . £ 3.3V w/Divider: 2.345V
= MAKE_BASE=TRUE — _ oD
MCPCORESQ_EN =MCPCORES0_EN =
MAKE BASE TR‘E—-_w
CPUVTTSO =CPUVTTSO_EN
—— ——
MAKE_BASE=T SYNC MASTER=T27 MLB SYNC_DATE-11/247200 A
1C7881 |[1C7880 |[1C7882 (:C7883 |[:C7884 [FRCE ToorE b S -
== 0,47UF —=0.470F ——0.47UF ——0.470F ——0.47UF ower equencing
2 &ham-xsr 2 &ham-xsr 2 &ham-xsr 2 dAM-xsR 2 &ham-xsr
402 402 402 402 402 d} Apple Inc 051_8563 D
L 8 A.13.0
= VTT Rai l Enable VTT rail must ramp up in about NOTICE OF PROPRIETARY PROPERTY:
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7

3

2

7

3 . 3V S3 FET CRITICAL
Q7910

FDC638P_G
sM

=pP3V3_S3_FET ,
6
=PP3V3_S5_ P3V3S3FET
: . rj_ : Q7910
1 J_i 1 MOSFET FDC638P
R7912 1c7911 L —
-1 0. Type P-Channel
1/16W T %025033UF 3
MF-LF 2 3% Cc7910 Rds (on) 65 mOhm @2.5V
402, R7910 302 0.01UF
| p3v3s3 en 1. 3VK, P3v3s3_ss 1 H 2 ID(max) | 2.0 A @€85C
5% Loadin 0.606 A (EDP
ssartry s Al g (EDP)
SOD-VESM-HF '_' 402 02
KH
=
1lc ™ sf3
3 . 3 V S O FET CRITICAL
Q7930
FDC606P_G =pP3V3 SO FET ,
S0T-6 hd
=PP3V3_S5_ P3V3SOFET 0
7 . @ g Q7930
-
MOSFET FDC606P
R7932 1C7931 fﬂ//
1005195 — 0.%033UF - Type P-Channel
frisa 2 18y Cc7930 Rds(on) | 35 mOhm @2.5V
402 R7930 | s 0.01UF
lp L 47K P3V3S0_SS N H s ID(max) 2.7 A @85C
07905 5% Joh Loading | 1.895 A (EDP)
SSM3K15FV  pls MELEE ey
SOD-VESM-HF |_' 02 402
KH
1
5
1lc 7 sf3
o D—=P3V3S0_EN
CRITICAL
Q7940
TEGRRLR?
=PP5V_S3_P5VSOFET =bP5YV SO _FET -
- = Q7940
A bN
R7944721 0(?33934}1{)% R _ : Part TPCP8102
K I A~ m— Type P-Channel
1/16W x5 2 -
ME-LP 402 Cc7940 Rds (on) 14 mOhm @4.5V
902, R7940 0.01UF -
P5VS0_EN_L 1%2 P5VS0_SS 1 H 2 Loading | 1.675 A (EDP)
Q7945 P 10%
SSM3K15FV  pls 1:;;? a8
SOD-VESM-HF |_' 402
KH
1
5
1lc 7 sf3
o =p E

3.3V ENET

Switch

TPS22924C

Load Switch

18 mOhm Typ
50 mOhm Max

Uu7980
, _=PP3V3_S5_P3V3ENETFET TPSgS%924 =PP3V3_ENET_FET ,
A2 Al
B2 )VIN VOU'I( Bl
CRITICAL u7980
=P3V3ENET_EN c2 oy Part
° m GND
C7980* 3 Type
1UF —— R(on)
6.3V
CERM 2
402
> I (max) 2 A
-4 Loading

0.4 A (EDP)

0.9V ENET FET

, _=PPOV9_ENET_ POVOENETFET

, _=PP3V3_S5_ POVI9ENETFET R79?{0

3
SOT563

07991 | 2]
SSM6N15FEAPE

53

H

5|G

o I =POVI9ENET_EN

il

]

&l
l»—]

I
|

I

-

-

C7990
0.1UF —

1
CERM 2
402

Q7991
SSM6N15FEAPE
S0T563

CRITICAL

Q7990

SI2312BDS
s0T23

=PPQOV9_ENET_ FET ,

Q7990

% 2| [ mosFET SI2312BDS
% = C%‘ég HE Type N-Channel
POVI9ENET EN_L_RC Rds(on) | 37 mOhm @2.5V
ID(max) 3.25 A @85C
Loading 0.140 A (EDP)

—
SYNC DéTE=08/27/200

p—————
SYNC _MASTER=T27 MLB
[P TIT

Power FETs
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LCD CONNECTOR

LVDS CONNECTOR:518S0650

16 LCD_IG PWR

FOUR GROUNDING VIAS SHOULD BE DISTRIBUTED

'R9014 ALONG THE GROUND SHAPE THAT BOUND THE CONNECTOR BODY
CRITICAL
1K
54 J9000
fradd 20474-030E-11
2 F-RT-SM
2 402 B
CRITICAL C9015 B 32
L U9000 0.001UF  —— E)
- 50V —
1 »EEPT]i‘zlxg-OSIQN L9004 xR 2 1 °
oN FERR-120-OHM-1.5A DY
, =PP3V3_S5_LCD 2lvin_1  vour_1|4 PP3V3 LCDVDD_SW Y Y Y L: . PP3V3 LCDVDD SW F [ £
I - - T VOLTAGE=3.3V 0402-LF L9008 CRITICAE MIN_NECK_WIDTH=0.20 MM VOLTAGE=3.3V  MIN_LINE_WIDTH=0.30 MM 4 o
3IVIN 2 VvOouT_2{ 5 MIN_LINE_WIDTH=0.30 MM 120-0HM-0.3A-EMI . prp vemc .
THRM MIN_NECK_WIDTH=0.20 MM 2 .« PP3V3 S0 LCD F d O
D
1 9009 o _eap 1 C9011 1c9012 R T Tl T 1o
6) 7 —— 0.1UF —— 10UF “MIN NECK WIDTH=0.20 MM o
j— ?&ng T, ity T, ¥% 748 ¢ _LVDS_IG A DATA N<0> - o
2 2 35 -
2 i 55 55 , _=PP3V3_S0_1CD (LVDS DDC POWER) 74 8 ¢ _LVDS IG A DATA P<0> - 9 o
i 2o
1 11
'R9008 R9009 74 8 ¢ _LVDS_IG_A_DATA N<1> - o
100K 74 8 ¢ _LVDS IG A DATA P<1> - 12| o
100K B e 13
st 1/16w o
fraaid Z?EELF 74 8 ¢ _LVDS IG A DATA N<2> - 14 o
L 402
N ’ 74 s ¢ _LVDS IG A DATA P<2> - EDS
-
s ¢ _LVDS DDC CLK CRITICAL 14 o
¢ ¢ _LVDS DDC_DATA L9080 79 ¢ LVDS CONN A CLK F_N - 15| Lyps I/F
S0-omi-2004 -
ic2012-5u 75 ¢ LVDS CONN A CLK F P - T DS
e -
19
74 s _LVDS IG A CLK N 4 m 1 70 ¢ _PPVOUT SW_LCDBKLT 5 O
R l NC °]
C9020 21 5
74 8 _LVDS IG A CLK P 3 Y 2 o;é)iowr T EE DS
0°
: Ne EE D
02 24 5| LED BKLT I/F
— 25|
- 26| O
27 O
O
70 ¢ _LED_RETURN_1 28 o
70 _LED RETURN_2 29| O
70 _LED _RETURN_3 Nd 3 O
70 ¢ _LED_RETURN_4
70 ¢ _LED_RETURN_5 .—(33 )
70 6 _LED_RETURN_6 34

SYNC MASTER=K24 MLB SYNC_DATE=07/20/200
w ————

LVDS CONNECTOR
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Cc9300
DP_IG_AUX CH_P o DP_AUX_CH C_P
11
10%
16V
X5R
402
R DP_EXT DDC_CLK - 13 I
a 5] - - - 7] o
SIGNAL_MODEL=DP_AUXCH_FET 3 F3 SIGNAL_MODEL=DP_AUXCH_FET
owrr | To ol,J omrr
° b 37650857
00200, | Losans, as300
SOT563 pu— (1)0'%0033UF SSM6N16FE
50v SOT563
CERM
I 402
C9301
DP_IG AUX CH N 9-1UF DP_AUX_CH C_N

"’-L[ il ~ DP EXT DDC DATA J_illm
=] 2} - - - 2} =]
SIGNAL_MODEL=DP_AUXCH_FET % £ SIGNAL_MODEL=DP_AUXCH_FET
OMIT o 2] OMIT 37680857
Q9302 ° ~ 02
SSD;I(?TI\SIE;L36FE SSDgg}géGFE
DP CA DET an-
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
376s0859 2 XSTR, FT,N-CH, DUAL, SOT-563 Q09300,09302 CRITICAL

—
SYNC MASTER=K69 MLB

—
SYNC D_ATE=08/12/200

DISPLAYPORT SUPPORT
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Port Power Switch

bP_ESD oP_ESD
cRITICAL cRITICAL cRITICAL
D9410 D9410
U9480 L9400 RCLAMP0524P RCLAMP0524P
TPS20518 FERR-120-OHM-3A sue2s1008 sup2siors
, _=PP3V3_S5_DP_PORT_PW, s |in out] PP3V3_S0_DPILIM -~ y :___PP3V3_S0_DPPWR
prpE———ye pr———ye
65 39 19 ¢ (I PM_SLP_S3_L 4 BN ocx3 TP_DPPWR_OC_Liimes s 0™ © c9400 T ™ 10 10/: 10 10|:
0.01ur &—JNC NC|o ¢ NC Ne|s
q i~ q q
2 com 2 =
402 0| o
cRITICAL =
CRITICAL —
1 C9480 19487 1 C9485(C9486
p— 22UF — 100UF 10UF = -
é(‘)& [ 20% 20%
LR — 2 Botv-tant o
CasE-Ba-sn o5
R9420°
100%
HDMI_CEC 39400
e, DSPLYPRT-M97-1
—
'R9425 DH _EXT MI, F_P<0> FL9400
/ 1210-4
¥ o Row TOF RoW 22 DP_EXT _ML_Fg B0> LT DP_EXT_ML_C_P<0> 9410 1]|:__DP_EXT MI, P<0>
o S| e oeme swopms | 2o | DBl EXT ML_F_N<0> ; I <m:- ”
L 07 HOT_PLUG_DETECT GND O 1ur
FL9403 OHOT_PLUC_| FL9401
12-om-100mA “OCONFIGL ML_LANEOP O 12-om-100mA DP_EXT ML_C_N<0> 9411 L H :_DP_EXT ML _N<0> qms
Temi210-45m = o] Sconrre? T, TANEON O | Temzlos 0.1uF
7 s (oTy—DP_EXT_ML_P<3> co414 ' H T“w 1‘35 Ex)s(wT NLI; C_P<3> T A A sl Gem oD O LA T 1 79 DP_EXT MIL,_C_P<1> 9412 \H Tm 1‘35 EX)S(RT "ff: P<1> e
0.1uF et 79 DP_EXT_ML_F_P<3> 0] OML_LANE3P  yp, pang1lp O—-->—2} DB ENT MLIF P<1> _ FL9402 | 0.1uF
7 o (Ory—DB_EXT_ML_N<3> c9415 ' H fmw 1‘35 EEERT NLI; C_N<3> 3 Y Y Y L2 55| DP_EXT MIL_F_N<3> : OML_LANE3N  mr,_LANEINO jl 5s| DP_ENT ML|F N<1> 2 (Y Y L2 12 o 100 ;s DP_EXT MIL_C_N<1> 9413 ' H fg. 1‘35 EES(RT I\'Ez. N<1> e s
0. 1ur OGND GND O y TEER 0-tur
7 gy DP_EXT_AUX CH C_P 16| Savx_chp ML LANE2P O3 ;s DP_EXT ML_F_P<2> UL ;s DP_EXT ML_C_P<2> C9416 L H :__DP_EXT ML _P<2> s
- — 108 16V X5R 402
75 2B DP_EXT_AUX CH C_N —2 OAUX_CHN MI_LANE2N O 17 jr— 0.1uF
=] Spp_pwr RETURN O ;s DP_EXT ML_F_N<2 2 Y Y L2 5o DP_EXT MI,_C_N<2> 9417 ||:__DP_EXT ML N<2> ~mm.ss
¢ » _=PP3V3_S0_DPCONN N = P | T T
; =PP5VR3V3 S0 DPCADET -
==t CRITICAL SHIELD PINS J
R9443° . D9411 2
100k R9442 . RCLAMPOS24P 514-0637
o roox R9421 s1e251078
e e 100k %
DP_EXT_CA_DET § e
402 I0 Io:
. INC NC|io DP_ESD
09440 -4 g . CRITICAL
2N7002D:1w—’i:; [T < cm;xcu D9411
- RCLAMP0524P
D9400 sup2siors
' RCLAMPO504F
scr0-61
= 410 10|:
.
c/: DP_CA_DET Q dne Nel-
T
DP to DVI/HDMI =]
: Ro422'| cable adapter Dt 8
b (CA) has 100k E
09440 must have Drain to Gate leakage of <500mA and Gate to Source resistance Jof >SMohm
/16w pull-up to DP_PWR. 4

69 7 =PP3V3_S0_DPCONN

R9445

on R9444

10

. DP_EXT_HPD !
09441

2N7002DW-X-G

GJz DP_HPD

Fy F

09441

awro0zoi-x-c gy
o Ry DP_HPD_O o SYNC_MASTER=K24 MLB SYNC_DATE=07/20/200
w ————

) Roaza’| CF Sowes muer el DisplayPort Connector

down HPD input with

ZET o toom orer.ien. Apple Inc. 051-8563 | D
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« mm—=12C_BKL_1_SCL
R9757

*L9701, D9701, C9796, C9797, C9799,

C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.

*PPBUS_SW_LCDBKLT PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE.
*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT

, =PP5V_S0_BKL R9701
A O 2 BOOST VOL:HI
Y CRITICAL CRITICAL
T L370% D9701
o =PPBUS_SW_BKL _ PLACE NEAR=L9701.1:3mm 402 33UH-1.8A-110MOHM S0D-123 N . PPVOUT_SW_LCDBKLT . .,
PLACE_NEAR=L9701.1:3mm 1 mz_ PPBUS SW LCDBKLT PWR SW 1N 2 PLACE_NEAR=U9701.21:3mm HIN LINE WD MM
PMIN LINE WIDTH=0.5 MM
CRITICAL 1217A5-25M gigﬁéggjg LT OMLT VOLTAGE=50V
C97121 1C971 SwiTcH FIODE TRUE RB160M-60G C9797 1C(§Mf§‘9
10UE —— 1UF NO STUFF . —— 10UF —— 10UF
389 5 5 R9703 R9702 8% 5 8%
X5R X5R X5R
805 1210 1210
17160 1/16W
MF-LF MF-LF
2402 102,

PLACE, NEﬁAnl}ZUQ701'22:3m PP5V SO BKL VLDO

PLACE_NEAR=U9701.8:4
P3V3_S0_BKL_VDDI

PPVIN_ SW_BKL_R
MIN LINE WIDTH=0. Z’ ]
MIN_NECR_WIDTH=0.
VOLTAGE=5V

MIN LINE WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM
VOLTAGE=5V

MIN LINE WIDTH=0.
MIN_NECK_WIDTH=0.20

(a0} =TI2C_BKIL_1 SDA A ,\ A
Addr: 0x58(Wr)/0x59(Rd) &ﬁ‘gg

402

s _PPBUS_SW_LCDBKLT_ PWR

R9704
o o LCD_BKLT_PWM A3
IPI%SW
MF-LF
402

FOR LP8543:
STUFF R9741

I_LED=610*1.23/Riset
(EEPROM should set EN_I_RES=1)

PLACE_NEAR=U9701.22:5mm
C97111 C9710:* 1C97
019 — == == g0 10F
X% 2 2 2 CRfm
402 402
NO STUFF
c9741
1UF ® 8 ]
1|2
Al VDDIO VLDO VIN
N F 10%
¢9740 S NQGSTUEF U9701
10UF 402 47 OK LLP
— BKL_FLTR_R ]
VYV @
203 1/ Nex—2{ep 0 swj_24
S MESLE BKI, FSET 5 b 21
603 R9741 402 FSET P FB|
1,\1/%2 BKL_FLTR 20 lprrrer & oura| 12 BKL_ISEN1
1A A 2 2o BKI, ISET 3 |rsmr ourz| 13 BKL_ISEN2
/e 402 BKL_SCL 10 |scrx ours|_14¢ BKL_ISEN3
402 BKL_SDA 11 |spa oura| 16 BKI,_ISEN4
BKIL,_PWM 2 |pwM ours| 17 BKIL_ISENS5
TP BKL_ FAULT 7_|ravLT ouTe| 18 BKI_ISENG6
BKIL_EN 4 19 KL_VSYNC_R
EN omIT VSYNC & NO STUFF
NO STUFF CRITICAL N N
C9723 H R9755 R9754
0 12} =
— 0.1UF PUNSUA _— %%OK (5)%
- 393 zZ z =z
5 )%{g“{ O 0 O PAD i frrasad
402 Al o W w 2402 5402
A <
BKIL,_VSYNC
;
R9716'| |'R9714 EEE—
= 90. 9K 16.2K
Fpwm=9.62kHz 1/1sw iZIE}W I_LED=23.2mA
see spec for others a5, , 402 XWQSD'ZIO
GND BKL SGND 1 % 2
LINE WIDTH=0.4 MM
MIN‘NECK‘WIDTH 0. MM
VOLTAGE=0V e

NO STUFF R9740, C9740, C9741, R9754
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
10350198 3 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,SM R9717,R9718,R9719 BKLT: ENG
10350198 3 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,SM R9720,R9721,R9722 BKLT:ENG
37150580 1 SCHOTTKY BARRIER DIODE RB160M-40 D9701 BOOST_VOL:LOW
13850673 2 cAP, 50V, 1210, X5R, 10UF+/-10% C€9797,C9799 CRITICAL

MIN LINE WIDTH=
MIN_NECK_WIDTH=

U

MIN LINE WIDTH=
MIN_NECK_WIDTH=

52

MIN LINE WIDTH=
MIN_NECK_WIDTH=

10.2 ohm resistors for current
measurement on LED strings.

o

BKLT : PROD

R9717
0

LED_RETURN_1 6 67
—‘\/\/\/—fﬁ'u_s T

5% =0. mn
. MIN_NECK_WIDTH=0.20
MF-LF
402

BKLT : PROD

R9718

1A\ 2 LED RETURN_2 o -
MIN LINE WIDTH= MIN L. E_WIDTH=0. mm

MIN_NECR_WIDTH=0. 130" hm

5% MIN_NECK_WIDTH=0.20 mm
1/16W - —
MF-LF

402

BKLT : PROD

R9719

1A\ 2 LED RETURN_3 .
MIN LINE WIDTH=0.5 mm V.V V M. TINE WIDTH=0.5 mm E!E

MIN_NECR_WIDTH=0. 30"

IN
5% MIN_NECR_WIDTH=0. 30"

BKLT : PROD

R9720

AP\ 2 LED RETURN 4 oD < o
MIN LTINE WIDTH=D. g

™m
5%

1 7% MIN_NECKR_WIDTH=0.20 mm
MF-LF

402

BKLT : PROD

R9721

1A\ 2 LED RETURN_5 oD - -
MIN L. E WIDTH=0.5 mm

5% =0.
. MIN_NECKR_WIDTH=0.20 mm
MF-LF
402

BKLT : PROD

R9722

0 LED_RETURN_6 6 67
VWA iy TINE WIDTH=D.5 mm 12

5%
L MINWECKWIDTH 0:30"mm
MF-LF
40

p—
SYNC MASTER=K69 MLE

—
SYNC DéTE=08/27/200

LCD Backlight Driver
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=PPBUS_S0_LCDBKLT

PPBUS_S0_LCDBKLT FUSED hd

CRITICAL
Q9806
FDC638APZ_SBMS001

Ss0T6-HF

F9800
2AMP-32V
HIN LINE WIDT
MIN NECK_WIDT
0402-HF VOLTAGE=12.6V
1
R9808
301K
T8
/160
e
5 402

LCDBKLT EN DIV

PPBUS_SW_LCDBKLT PWR

VOLTAGE

PPBUS S0 LCDBKLT FET

'R9809

147K
1%
1/16W
MP-LF
402

2

LCDBKLT_EN_L

Q9807
SSM6N15FEAPE

-
2 |k
H

s CIN)—LCD_BKLT EN

LCDBKLT DISABLE

21 [(IN)—BKLT PLT RST L

Q9807 |2 o
SSM6N15FEAPE
somses | KA
1
[
2[6™ s

MOSFET FDC638APZ
" CHANNEL P-TYPE
RDS (ON) 43 mOhm @4.5V
LOADING 0.65 A (EDP)

B

SYNC _DATE=07/28/200
————

LCD Backlight Su

pport
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FSB (Front-Side Bus) Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
FSB_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
FSB_DATA w =2x_DIELECTRIC ? FSB_DATA TOP, BOTTOM =4x_DIELECTRIC ?
FSB_DSTB w =3x_DIELECTRIC ? FSB_DSTB TOP, BOTTOM =5x_DIELECTRIC ?
FSB_ADDR w =STANDARD ? FSB_ADDR TOP, BOTTOM =3x_DIELECTRIC ?
FSB_ADSTB w =2x_DIELECTRIC ? FSB_ADSTB TOP, BOTTOM =4x_DIELECTRIC ?
FSB_1X w =STANDARD ? FSB_1X TOP, BOTTOM =3x_DIELECTRIC ?

All 4x/2x/1x FSB signals with impedance requirements are 50-ohm single-ended.

FSB 4X signals / groups shown in signal table on right.

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

DSTB# complementary pairs should be matched within 1 ps of each other,

all DSTB#s matched to +/-

Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s.

FSB 2X signals / groups shown in signal table on right.
Signals within each 2x group should be matched within 20 ps.

ADTSB#s should be matched +/- 270 ps.

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

FSB 1X signals shown in signal table on right.

Intel Design Guide recommends FSB signals be routed only on internal

layers.

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

SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.1
SOURCE: Santa Rosa Platform DG, Rev 1.5 (#22294), Sections 4.2 & 4.3

CPU Signal Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CPU_508 * =50_OHM_SE =50 _OHM_SE =50 _OHM_SE =50 _OHM_SE =STANDARD =STANDARD
CPU_27P4S * -27P4_OHM_SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL

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

Some signals require 27.4-ohm single-ended impedance.

SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.1
SOURCE: Santa Rosa Platform DG, Rev 0.9 (#20517), Sections 4.4 & 5.8

MCP FSB COMP Signal Constraints

.2.4

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CPU_AGTL w =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC ?
CPU_8MIL w 8 MIL ?
CPU_COMP * 25 MIL ?
CPU_GTLREF * 25 MIL ? SR DG recommends at least 25 mils, >50 mils preferred
CPU_ITP * =2:1_SPACING ?
CPU_VCCSENSE * 25 MIL ?

SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.1.4

FSB Clock Constraints

PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

MCP_FSB_COMP w 8 MIL ?

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
CLK_FSB_100D * =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_0HM_DIFF =100_0HM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CLK_FSB w =3x_DIELECTRIC ? CLK_FSB TOP, BOTTOM =4x_DIELECTRIC ?

SOURCE: MCP79 Interface DG (DG-03328-001_vO01l), Section 2.2.5

135

ps.

NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance.

FSB 2X
Signals

FSB 4X Signal Groups

FSB 1X Signals

CPU / FSB Net Properties

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

[CO—ESB_DATA_GROUPQ ESB_50S FSB_DATA FSB_D_IL<15..0>
[CO—ESB_DATA_GROUROQ ESB_50S ESB_DATA FSB_DINV_L<0>
[CO—ESB_DSTRO ESB_DSTB_50S | FSB DSTB FSB_DSTB_L_P<0>
[CO—ESB_DSTRO FSB_DSTB_50S | FSB DSTB FSB_DSTB_L_N<O0>
[ —ESB_DATA_GROUPI ESB_50S ESB_DATA FSB D L<31..16>
[CO—ESB_DATA_GROUPI ESB_50S ESB_DATA FSB_DINV_L<1>
[CD—ESB_DSTB1 ESB_DSTB_50S | FSB DSTR FSB_DSTB_L_P<1>
[ —ESB_DSTB1 ESB_DSTB_50S | FSB DSTB FSB_DSTB_L_N<1>
[CO—ESB_DATA_GROUP2 ESB_50S FSB_DATA FSB_D_IL<47..32>
[CO—ESB_DATA_GROUP2 ESB_50S ESB_DATA FSB_DINV_L<2>
[CO—ESB_DSTE2 FSB_DSTB_50S | FSB DSTB FSB_DSTB_L_P<2>
[CO—ESB_DSTR2 ESB_DSTB_50S | FSB DSTB FSB_DSTB_L_N<2>
[CD——ESB_DATA_GRQUP3 FSB_50S FSB_DATA FSB_D_L<63..48>
[CO—ESB_DATA_GROUP3 ESB_50S ESB_DATA FSB_DINV_L<3>
[O—ESB_DSTB3 ESB_DSTB_50S | FSB DSTB FSB_DSTB_L_P<3>
[CO—ESB_DSTB3 ESB_DSTB_50S | FSB DSTB FSB_DSTB_L_N<3>
[ —ESB_ADDR_GROUROQ ESB_50S FSB_ADDR FSB_A 1L<16..3>
[CO—ESB_ADDR_GROUROQ ESB_50S ESB_ADDR FSB_REQ L<4..0>
[ —ESB_ADSTRO ESB_50S ESB_ADSTB FSB_ADSTB_L<0>
[CO—ESB_ADDR_GRQUP1 FSB_50S FSB_ADDR FSB_A L<35..17>
[CO—ESB_ADSTBI FSB_50S FSB_ADSTB FSB_ADSTB_L<1>
CO—ESB1 FSB_50S FSB_1 FSB_ADS_L
[CO—ESB_BREQO L. ESB_50S FSB_1 FSB_BREQO_TL
[CO—EsB.1 FSB_50S FSB_1 FSB_BNR_L
CO—ESB1 FSB_50§ FSB_1 FSB_BPRI_L

[— B_1 FSB_50S FSB_1 FSB_DBSY L
[CO—EsB.1 FSB_50S FSB_1 FSB_DEFER_L
CO—EsB1 FSB_50S FSB_1 FSB_DRDY_TL
CO—EsB.1 FSB_50S FSB_1 FSB_HIT L
CO—EsB.1 FSB_50S FSB_1 FSB_HITM_L
[CO—EsB_1 FSB_50S FSB_1 FSB_LOCK_L
[CO—ESB_CPURST L ESB_50S FSB_1 FSB_CPURST_L
[CO—EsB_1 FSB_50S FSB 1 FSB RS I<2..0>
CO—EsB1 FSB_50S FSB_1 FSB_TRDY L
[CO—CRUASYNC CPU_50S CPU_AGTL CPU_A20M L
[CO—CRU _BSEL CPU_50S CPU_AGTL CPU_BSEL<2..0>
[ CRU_FERR I CPU_50S CPU_8MTT. CPU_FERR_L

O CRU_ASYNC CPU_50S CPU_AGTL CPU_IGNNE_L
[CO—CRU_INIT I CPU_50S CPU_AGTL. CPU_INIT_ L
[CO—CRUASYNC R CPU_50S CPU_AGTL. CPU_INTR

O CRUASYNC R CPU_50S CPU_AGTL. CPU_NMI
[CO—CRU_PROCHOT I CPU_50S CPU_AGTT. CPU_PROCHOT_L
[CO—CRU_PHRGD CPU_50S CPU_AGTT. CPU_PWRGD
[CO—CRUASYNC CPU_50S CPU_AGTL. CPU_SMI_L
[CO—CRUASYNC CPU_50S CPU_AGTL CPU_STPCLK_L
[CO—RM_THRMTRIP T CPU_50S CPU_8MTT PM_THRMTRIP L
[CO—ESB_CPUSLP 1L CPU_50S CPU_AGTT. FSB_CPUSLP_L
[ CRU_FROM SB CPU_50S CPU_AGTL. CPU_DPSLP_L

[ CRU_DPRSTP L CPU_50S CPU_AGTL. CPU_DPRSTP_L
[CO—CRU_ASYNC CPU_50S CPU_AGTT. FSB_DPWR_L
[CO—ESB_CIK CRU CLK_FSB 100D | CLK_FSB FSB_CLK_CPU_P
[CO—ESB_CLK_CPU CLK_FSB 100D | CLK_FSB FSB_CLK_CPU_N
[CO—ESB_CIK ITP CLK_FSB 100D | CLK_FSB FSB_CLK_ITP_P
[CO—ESB_CIK ITP CLK_FSB 100D | CLK_FSB FSB_CLK_ITP_N
[CO—ESB_CLK_NCP CLK_FSB 100D | CLK_FSB FSB_CLK _MCP_P
[CO—ESB_CIK NMCP CLK_FSB 100D | CLK_FSB FSB_CLK_MCP_N
[ CRU_IERR I CPU_50S CPU_TIERR_L
[CO—BM_DRRSLPVR CPU_50S CPU_AGTT. PM_DPRSLPVR
D—(See above) CPU_50S CPU_AGTT. IMVP_DPRSLPVR
[CO—MCR_CPU_COMP MCP_50S Mcp_rsp _comp | MCP_BCLK_VML_COMP_VDD
O MCR_CPU_COMP MCP_50S Mcp_rsp _comp | MCP_BCLK_VML_COMP_GND
[CO—MCR_CPU_COMP MCP_50S Mcp_rse_comp | MCP_CPU_COMP_VCC
[CO—MCR_CPU_COMP MCP_50S Mcp_Fsp_comp | MCP_CPU_COMP_GND
[CO—CRU_GTLREF CPU_50S CPU_GTLREF CPU_GTLREF
[CO—CRu_coMp CPU_50S CPU_COMP CPU_COMP<3>
[CO—CRu_coMp CPU_27P4S CPU_COMP CPU_COMP<2>
[CO—CRU_CoMP CPU_50S CPU_COMP CPU_COMP<1>
[CO—CRu_coMp CPU_27P4S CPU_COMP CPU_COMP<0>
[CO—XDRR_TDT CPU_50S CPU_ITP XDP_TDI
[CO—XDRR_TDO CPU_50S CPU_ITP XDP_TDO
[CO—XDRR_TMS CPU_50S CPU_ITP XDP_TMS
[CO—XDRR_ICK CPU_50S CPU_ITP XDP_TCK
[CO—XDR_TRST_I CPU_50S CPU_ITP XDP_TRST_L
[CO—XDP_EPM L CPU_50S CPU_ITP XDP_BPM L<4..0>
[CO—XDR_BRM L5 CPU_50S CPU_ITP XDP_BPM_L<5>
CO—(ESB_CPURST L) |ceu sos CPU_ITR XDP_CPURST_L
[— CPU_50S CPU_8MTL CPU_VID<6..0>
[— CPU_508 CPU_8MTT IMVP6_VID<6..0>
[ CRU_VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE_P
O CRU_VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE N
O—(CPU VCCSENSE) | CpPu 27p4s CcPU_vCCSENSE | IMVP6_VSEN_P
O—(CPU _VCCSENSE) | cpu _27p4s cPU_vCCSENSE | IMVP6_VSEN_N

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=08/03/200

CPU/FSB Constraints
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Memory Bus Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER’

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH | MAXT

MUM NECK LENGTH

DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP

ON LAY]
MEM_40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
MEM_70D w =70_OHM_DIFF =70_OHM_ DIFF =70_OHM_ DIFF =70_OHM_ DIFF =70_0HM_DIFF =70_0HM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MEM_CLK2MEM * =4:1_SPACING ? NV DG says 3x inner, 4x outer
MEM_CTRL2CTRL * =2:1_SPACING ? NV DG says 2x inner, 4x outer
MEM_CTRL2MEM * =2.5:1_SPACING ? NV DG says 2x inner, 4x outer
MEM_CMD2CMD * =1.5:1_SPACING ? NV DG says 2x inner, 4x outer
MEM_CMD2MEM * =3:1_SPACING ? NV DG says 2x inner, 4x outer
MEM_DATA2DATA * =1.5:1_SPACING ? NV DG says 2x inner, 4x outer
MEM_DATA2MEM * =3:1_SPACING ? NV DG says 2x inner, 4x outer
MEM_DQS2MEM * =3:1_SPACING ? NV DG says 4x inner, 5x outer
MEM_2O0THER w 25 MIL ?

Memory Bus Spacing Group Assignments

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_CLK MEM_CLK w MEM_CLK2MEM MEM_CMD MEM_CLK w MEM_CMD2MEM
MEM_CLK MEM_CTRL w MEM_CLK2MEM MEM_CMD MEM_CTRL w MEM_CMD2MEM
MEM_CLK MEM_CMD w MEM_CLK2MEM MEM_CMD MEM_CMD w MEM_CMD2CMD
MEM_CLK MEM_DATA w MEM_CLK2MEM MEM_CMD MEM_DATA w MEM_CMD2MEM
MEM_CLK MEM_DQS w MEM_CLK2MEM MEM_CMD MEM_DQS w MEM_CMD2MEM

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_CTRL MEM_CLK w MEM_CTRL2MEM MEM_DATA MEM_CLK w MEM_DATA2MEM
MEM_CTRL MEM_CTRL w MEM_CTRL2CTRL MEM_DATA MEM_CTRL w MEM_DATA2MEM
MEM_CTRL MEM_CMD w MEM_CTRL2MEM MEM_DATA MEM_CMD w MEM_DATA2MEM
MEM_CTRL MEM_DATA w MEM_CTRL2MEM MEM_DATA MEM_DATA w MEM_DATA2DATA
MEM_CTRL MEM_DQS w MEM_CTRL2MEM MEM_DATA MEM_DQS w MEM_DATA2MEM

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_DQS MEM_CLK w MEM_DQS2MEM MEM_CLK w w MEM_20THER
MEM_DQS MEM_CTRL w MEM_DQS2MEM MEM_CTRL w w MEM_20THER
MEM_DQS MEM_CMD w MEM_DQS2MEM MEM_CMD w w MEM_20THER
MEM_DQS MEM_DATA w MEM_DQS2MEM MEM_DATA w w MEM_20THER
MEM_DQS MEM_DQS w MEM_DQS2MEM MEM_DQS w w MEM_20THER

DDR3: Need to support MEM_*-style wildcards!

DQ signals should be matched within 5 ps of associated DQS pair.
DQS intra-pair matching should be within 1 ps,
No DQS to clock matching requirement.

CLK intra-pair matching should be within 1 ps,
CMD/CTRL signals should be matched within 150 ps.
All memory signals maximum length is 1.030 ps.

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

SOURCE: Santa Rosa Platform DG,

inter-pair matching

inter-pair matching shoul

Section 2.2.3

Rev 1.0 (#21112), Section 6.2

MCP MEM COMP Signal Constraints

shoulw be within 360 ps

d be within 2 ps.

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH | MAXT.

MUM NECK LENGTH

DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP

MCP_MEM_COMP

*

=40_OHM_SE

=40_OHM_SE

=40_OHM_SE

=40_OHM_SE

=STANDARD =STANDARD

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

MCP_MEM_COMP

*

=2x_DIELECTRIC

?

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

Section 2.2.2

MEM_A/B_CKE EC SET NAME IS CHANGED ON K6, CANNOT SYNC THIS PAGE FROM T27

Memory Net Properties

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING
O MEM A _CLK MEM_70D MEM_CLK MEM_A_CLK P<5..0>
O MEM A CIK MEM_70D MEM_CLK MEM A CLK N<5..0>
[ MEM A _CKE MEM_40S MEM_CTRT MEM_A_CKE<3..0>
O MEM _A_CNTI MEM_40S MEM_CTRL MEM A _CS IL<3..0>
[CO—MEM_A_CNTI MEM_40S MEM_CTRL MEM_A_ODT<3..0>
CO—MEM A CMD MEM_40S MEM_CMD MEM_A_A<15..0>
[CO—MEM A _CMD MEM_40S MEM_CMD MEM_A_BA<2..0>
O MEM A CMD MEM_40S MEM_CMD MEM_A_RAS_TL
O MEM A CMD MEM_40S MEM_CMD MEM_A_CAS_TL
O MEM A CMD MEM_40S MEM_CMD MEM_A_WE_L
[CO—MEM_A_DQ_BYTEQ MEM_40S MEM_DATA MEM_A_DOQ<7..0>
[CO—MEM_A_DQ _BYTE] MEM_40S MEM_DATA MEM A _DQ<15..8>
[CO—MEM _A_DQ_BYTE2 MEM_40S MEM_DATA MEM_A_DQ<23..16>
[CO—MEM_A_DQ_BYTE3 MEM_40S MEM_DATA MEM_A _DQ<31..24>
[CO—MEM_A_DQ_BYTE4 MEM_40S MEM_DATA MEM_A_DO<39..32>
[CO—MEM_A_DQ_BYTES MEM_40S MEM_DATA MEM_A_DQ<47..40>
[CO—MEM_A_DQ_BYTEG MEM_40S MEM_DATA MEM_A_DQ<55..48>
[CO—MEM A _DQ_BYTEZ MEM_40S MEM_DATA MEM_A_DQ<63..56>
O MEM A _DQ BYTEQ MEM_40S MEM_DATA MEM_A_DM<O0>
O MEM A DQ BYTE] MEM_40S MEM_DATA MEM_A_DM<1>
[CO—MEM_A_DQ_BYTE2 MEM_40S MEM_DATA MEM_A_DM<2>
O MEM A _DQ BYTE3 MEM_40S MEM_DATA MEM_A_DM<3>
[CO—MEM A DQ BYTE4 MEM_40S MEM_DATA MEM_A_DM<4>
[CO—MEM_A_DQ BYTES MEM_40S MEM_DATA MEM_A_DM<5>
[CO—MEM A _DQ BYTEG MEM_40S MEM_DATA MEM_A_DM<6>
[CO—MEM A _DQ BYTE?Z MEM_40S MEM_DATA MEM_A_DM<7>
[CO—MEM A _DOSO MEM_70D MEM_DQS MEM_A_DQS_P<0>
[CO—MEM A _DOSO MEM_70D MEM_DQS MEM_A_DQS_N<O0>
[CO—MEM A _DOS1 MEM_70D MEM_DQS MEM_A_DQS_P<1>
[CO—MEM A _DOS1 MEM_70D MEM_DQS MEM_A_DQS_N<1>
O MEM A _DOS2 MEM_70D MEM_DQS MEM_A_DQS_P<2>
[CO—MEM A _DOS2 MEM_70D MEM_DQS MEM_A_DQS_N<2>
[CO—MEM_A_DOS3 MEM_70D MEM_DQS MEM_A_DQS_P<3>
[CO—MEM A _DOS3 MEM_70D MEM_DQS MEM_A_DQS_N<3>
O MEM A _DOS4 MEM_70D MEM_DQS MEM_A_DQS_P<4>
O MEM A _DOS4 MEM_70D MEM_DQS MEM_A_DQS_N<4>
[CO—MEM A _DOSS MEM_70D MEM_DQS MEM_A_DQS_P<5>
[CO—MEM A _DOSS MEM_70D MEM_DQS MEM_A_DQS_N<5>
[ MEM A _DOS6 MEM_70D MEM_DQS MEM_A_DQS_P<6>
[CO—MEM A _DOS6 MEM_70D MEM_DQS MEM_A_DQS_N<6>
[CO—MEM A _DOS7 MEM_70D MEM_DQS MEM_A_DQS_P<7>
O MEM A _DOS7 MEM_70D MEM_DQS MEM_A_DQS_N<7>
O MEM B CIK MEM_70D MEM_CLK MEM_B_CLK P<5..0>
O MEM B CLK MEM_70D MEM_CLK MEM_B_CLK N<5..0>
[ MEM B CKE MEM_40S MEM_CTRT MEM_B_CKE<3..0>
[CO—MEM_B_CNTI MEM_40S MEM_CTRL MEM_B_CS L<3..0>
O MEM B_CNTI MEM_40S MEM_CTRI. MEM_B_ODT<3..0>
O MEM B CMD MEM_40S MEM_CMD MEM_B_A<15..0>
O MEM B CMD MEM_40S MEM_CMD MEM_B_BA<2..0>
O MEM B CMD MEM_40S MEM_CMD MEM_B_RAS_TL
O MEM B CMD MEM_40S MEM_CMD MEM_B_CAS_TL
[CO—MEM_B_CMD MEM_40S MEM_CMD MEM_B_WE_L
[CO—MEM_B_DQ_BYTEQ MEM_40S MEM_DATA MEM_B_DOQ<7..0>
O MEM B _DQ BYTE] MEM_40S MEM_DATA MEM B_DQ<15..8>
[CO—MEM B _DQ_BYTE2 MEM_40S MEM_DATA MEM_B_DQ<23..16>
[CO—MEM B _DQ BYTE3 MEM_40S MEM_DATA MEM_B_DQ<31..24>
[CO—MEM B _DQ_BYTE4 MEM_40S MEM_DATA MEM_B_DQ<39..32>
[CO—MEM B _DQ_BYTES MEM_40S MEM_DATA MEM_B_DQ<47..40>
[CO—MEM B _DQ_BYTEG MEM_40S MEM_DATA MEM_B_DOQ<55..48>
[CO—MEM B _DQ_BYTEZ MEM_40S MEM_DATA MEM_B_DQ<63..56>
[CO—MEM B _DQ BYTEQ MEM_40S MEM_DATA MEM_B_DM<0>
[CO—MEM_B_DQ _BYTE] MEM_40S MEM_DATA MEM_B_DM<1>
O MEM B _DQ BYTE2 MEM_40S MEM_DATA MEM_B_DM<2>
[CO—MEM B _DQ BYTE3 MEM_40S MEM_DATA MEM_B_DM<3>
[CO—MEM B _DQ BYTE4 MEM_40S MEM_DATA MEM_B_DM<4>
[CO—MEM B _DQ BYTES MEM_40S MEM_DATA MEM_B_DM<5>
O MEM B _DQ BYTEG MEM_40S MEM_DATA MEM_B_DM<6>
[CO—MEM_B_DQ BYTE7 MEM_40S MEM_DATA MEM_B_DM<7>
[ MEM B _DOSO0 MEM_70D MEM_DQS MEM_B_DQS_P<0>
[CO—MEM B _DOSO0 MEM_70D MEM_DQS MEM_B_DQS_N<O0>
[CO—MEM B _DOS1 MEM_70D MEM_DQS MEM_B_DQS_P<1>
O MEM B _DOS1 MEM_70D MEM_DQS MEM_B_DQS_N<1>
O MEM B _DQS2 MEM_70D MEM_DQS MEM_B_DQS_P<2>
[CO—MEM_B_DQS2 MEM_70D MEM_DQS MEM_B_DQS_N<2>
[CO—MEM B _DOS3 MEM_70D MEM_DQS MEM_B_DQS_P<3>
[CO—MEM B _DOS3 MEM_70D MEM_DQS MEM_B_DQS_N<3>
[CO—MEM B DOS4 MEM_70D MEM_DQS MEM_B_DQS_P<4>
O MEM B _DOS4 MEM_70D MEM_DQS MEM_B_DQS_N<4>
O MEM B _DOSS MEM_70D MEM_DQS MEM_B_DQS_P<5>
[ MEM B _DOSS MEM_70D MEM_DQS MEM_B_DQS_N<5>
O MEM B _DOS6 MEM_70D MEM_DQS MEM_B_DQS_P<6>
[CO—MEM B _DOS6 MEM_70D MEM_DQS MEM_B_DQS_N<6>
O MEM B _DOS7 MEM_70D MEM_DQS MEM_B_DQS_P<7>
[CO—MEM B _DOS7 MEM_70D MEM_DQS MEM_B_DQS_N<7>
[CO—MCR_MEM_COMP MCP_MEM_comp | Mcp MEM comp | MCP_MEM COMP_VDD
[CO—lCR_MEM COMP MCP_MEM_COMP | MCP_MEM comp | MCP_MEM COMP_GND

—
SYNC DéTE=08/03/200

p—————
SYNC _MASTER=T27 MLB
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PCI-Express

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

PCIE_90D

=90_OHM_DIFF

=90_OHM_DIFF

=90_OHM_DIFF

=90_OHM_DIFF

=90_OHM_DIFF

=90_OHM_DIFF

CLK_PCIE_100D

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

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

Section 2.3

NEED PCIe Genl/Gen2 notes!

Analog Video Signal Constraints

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PCIE * =3X_DIELECTRIC ? PCIE TOP,BOTTOM| =4X DIELECTRIC
CLK_PCIE * 20 MIL ?
MCP_PEX_COMP * 8 MIL ?

CRT signal single-ended impedence varies by location:
- 37.5-ohm from MCP to first termination resistor.
first to second termination resistor.
output of three-pole filter to connector (if possible).
should be matched as close as possible and < 10 inches.

- 50-ohm from
- 75-ohm from
R/G/B signals
SOURCE: MCP89

Digital Video Signal Constraints

Interface DG (DG-04625-001_v0.9),

Section 2.4.1.

PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
CRT_50s * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
CRT w 20 MIL ? CRT CRT w CRT_2CRT
CRT_2CRT w 15 MIL ?
CRT_2CLK w 50 MIL ?
CRT_2SWITCHER w 250 MIL ?
CRT_SYNC w =4x_DIELECTRIC ?
MCP_DAC_COMP w =2x_DIELECTRIC ?

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

DP_90D * =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_ DIFF =90_OHM_ DIFF
LVDS_100D * =100_oHM DIFF| =100_OHM DIFF =100_OHM DIFF =100_OHM_ DIFF =100_OHM DIFF =100_OHM DIFF
MCP_DV_COMP * Y 20 MIL 20 MIL =STANDARD =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DISPLAYPORT * =3x_DIELECTRIC ? DISPLAYPORT TOP,BOTTOM| =4x DIELECTRIC ?
LVDS * =3x_DIELECTRIC ? LVDS TOP,BOTTOM| =4x DIELECTRIC ?

LVDS intra-pair matching should be 5 mils.

NOTE: NV DG recommends 90 ohm differential for LVDS,
DisplayPort/TMDS intra-pair matching should be 5 ps.
DisplayPort AUX CH intra-pair matching should be 5 ps.
Max trace length: LVDS 10 inches,
SOURCE: MCP89 Interface DG (DG-04625-001_v0.9),

DP 8.5 inches.

SATA Interface Constraints

Pairs should be matched within 100 mils.
but cable/display assume 100 ohm.

Section 2.4.2

Inter-pair matching should be within 100 ps.
No relationship to other signals.

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

=90_OHM_DIFF

SATA intra-pair matching should be 1 ps.

Max trace length:

12 inches for SATA Genl/Gen2,
SOURCE: MCP89 Interface DG (DG-04625-001_v0.9),

TBD for SATA Gen3.
Section 2.6

SATA_90D * =90_onM DIFF | =90 _OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SATA * =3x_DIELECTRIC ? SATA TOP,BOTTOM| =4x_DIELECTRIC
SATA_TERMP * 8 MIL ?

MCP89 Net Properties

NET_TYPE |
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING
PCTE_90D PCIE PEG_R2D_P<15..0>
PCTE_90D PCIE PEG_R2D_N<15..0>
PEG_R2D PCTE_90D PCIE PEG_R2D_C_P<15..0>
PCTE_90D PCIE PEG_R2D_C_N<15..0>
PEG_D2R PCTE_90D PCIE PEG_D2R_P<15..0>
PCTE_90D PCIE PEG_D2R_N<15..0>
PCTE_90D PCIE PEG_D2R _C_P<15..0>
PCTE_90D PCIE PEG_D2R_C_N<15..0>
PCTE_90D PCIE PCIE_AP_R2D_P
PCTE_90D PCIE PCIE_AP_R2D N
PCTE_AP_R2D PCTE_90D PCIE PCIE AP _R2D C_P
PCTE_90D PCIE PCIE AP_R2D C N
PCTE_AP_D2R PCTE_90D PCIE PCIE AP _D2R P
PCTE_90D PCIE PCIE AP D2R N
PCTE_90D PCIE PCIE_ENET_R2D_P
PCTE_90D PCIE PCIE_ENET_R2D_N
PCTE_ENET _R2D PCTE_90D PCIE PCIE _ENET R2D C P
PCTE_90D PCIE PCIE_ENET R2D_C_N
PCTE_ENET D2R PCTE_90D PCIE PCIE_ENET_D2R_P
PCTE_90D PCIE PCIE_ENET_D2R N
PCTE_90D PCIE PCIE_ENET D2R _C_P
PCTE_90D PCIE PCIE_ENET D2R_C_N
PCTE_90D PCIE PCIE_FW_R2D_P
PCTE_90D PCIE PCIE_FW_R2D_N
PCTIE_FW_R2D PCTE_90D PCIE PCIE_FW_R2D C_P
PCTE_90D PCIE PCIE FW R2D C N
PCTIE_FW_D2R PCTE_90D PCIE PCIE_FW_D2R P
PCTE_90D PCIE PCIE_FW_D2R N
PCTE_90D PCIE PCIE_FW_D2R C_P
PCTE_90D PCIE PCIE _FW_D2R C N
MCP_PEQ_REFCLK CLK_PCIE_ 100D CLK PCTE PEG_CLK100M P
CLK_PCIE 100D CILK PCIE PEG_CLK100M N
MCP_PE]1_REFCLK CLK_PCTE_ 1000 CLK PCTE PCIE _CLK100M AP_P
CLK_PCIE_ 1000 CLK PCTE PCIE_CLK100M_AP_N
MCP_PE2 REFCLK CLK_PCIE_ 1000 CLK PCTE PCIE _CLK100M ENET P
CLK_PCTIE_ 1000 CLK PCTE PCIE_CLK100M_ENET N
MCP_PE3 REFCLK CLK_PCIE_ 1000 CLK PCTE PCIE _CLK100M FW_P
CLK_PCIE_ 1000 CLK PCTE PCIE _CLK100M FW N

0 0000000000000000 00 000000000000 00 0000 0000 0000000 000000000 00000000 00000000 000000 00000000

MCP_PEX_CLK_CQMP Mcp_pEX_comp | MCP_PEX0_TERMP
CRT_RED CRT_50S CRT CRT_IG_R_C_PR
CRT_GREEN CRT_50S CRT CRT_IG_G Y Y
CRT_BLUE CRT_50S CRT CRT_IG_B_COMP_PB
CRT_SYNC CRT_50S CRT_SYNC CRT_IG_HSYNC
CRT_SYNC CRT_50S CRT_SYNC CRT_IG_VSYNC
MCP_DAC_RSET Mcp_pac_comp | MCP_TV_DAC_RSET
MCP_DAC_VREF Mcp_pac_comp | MCP_TV_DAC_VREF
TMDS_TG_TXC DP_90D prsprayporT | TMDS_IG_TXC P
TMDS_TG_TXC DP_90D DrsPrAYPORT | TMDS _IG_TXC N
TMDS_TG_TXD DP_90D DISPLAYPORT | TMDS_IG_TXD_P<5..0>
TMDS_IG_TXD DP_90D DISPLAYPORT | TMDS_IG_TXD_N<5..0>
DP_EXT_MI. DP_90D DISPLAYPORT | DP_TIG_ML_P<3..0>
DP_EXT_MI. DP_90D DISPTAYPORT | DP_IG ML _N<3..0>
DP_EXT AUX_CH DP_90D prspravporT | DP_IG AUX CH P
DP_EXT AUX_CH DP_90D pispravporT | DP_IG_AUX CH N
MCP_TMDSQ_RSET MCP_DV_COMP MCP_TMDSO_RSET
MCP_TMDSQ_VPROBE MCP_TMDSQO_VPROBE
LVDS_IG A CLK LYDS_100D LYDS LVDS_IG_A_CLK_ P
LVDS_IG A CLK LYDS_100D LYDS LVDS_IG_A_CLK_N
LVDS TG A_DATA LYDS_100D LYDS LVDS_IG A DATA P<2..0>
LVDS TG A_DATA LYDS_100D LYDS LVDS_IG_A_DATA N<2..0>
LVDS TG A_DATA3 LYDS_100D LYDS LVDS_IG_A_DATA_ P<3>
LVDS TG A_DATA3 LYDS_100D LYDS LVDS_IG_A_DATA_ N<3>
LVDS_IG B CLK LYDS_100D LYDS LVDS_IG_B_CLK_P
LVDS_IG B CLK LYDS_100D LYDS LVDS_IG_B_CLK_N
LVDS TG B DATA LYDS_100D LYDS LVDS_IG_B_DATA P<2..0>
LVDS TG B DATA LYDS_100D LYDS LVDS_IG_B_DATA N<2..0>
LVDS TG B _DATA3 LYDS_100D LYDS LVDS_IG_B_DATA P<3>
LVDS TG B DATA3 LYDS_100D LYDS LVDS_IG_B_DATA N<3>
MCP_TFPAB RSET MCP_DV_COMP MCP_IFPAB_RSET
MCP_IFPAB VPROBE MCP_TFPAB_VPROBE
SATA_HDD_R2D SATA_90D SATA SATA_HDD_R2D_C_P
SATA_90D SATA SATA_HDD_R2D_C_N
SATA_90D SATA SATA_HDD_R2D_P
SATA_90D SATA SATA_HDD_R2D_N
SATA_HDD_D2R SATA_90D SATA SATA_HDD_D2R_P
SATA_90D SATA SATA_HDD_D2R_N
SATA_90D SaTA SATA_HDD_D2R_C_P
SATA_90D SATA SATA_HDD_D2R_C_N
SATA_QODD_R2D SATA_90D SATA SATA_ODD_R2D_C_P
SATA_90D SATA SATA_ODD_R2D_C_N
SATA_90D SATA SATA_ODD_R2D_P
SATA_90D SATA SATA_ODD_R2D_N
SATA_ODD _D2R SATA_90D SATA SATA_ODD_D2R_P
SATA_90D SATA SATA_ODD_D2R_N
SATA_90D SATA SATA_ODD_D2R_C_P
SATA_90D SATA SATA_ODD_D2R_C_N
MCP_SATA_ TERMP SATA_TERMP MCP_SATA_ TERMP

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=08/03/200
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LPC Bus Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

LPC

=1.5x_DIELECTRIC

?

CLK_LPC

=2x_DIELECTRIC

?

UsSB 2.0

SOURCE: MCP89 Interface DG (DG-04625-001_vO.

Interface Constr

9), Section 2.

aints

7

ON LAY]
LPC_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_LPC_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_USB_RBIAS w =STANDARD 8 MIL 8 MIL =STANDARD =STANDARD =STANDARD
USB_90D * =90_OHM_DIFF =90_OHM DIFF =90_OHM DIFF =90_OHM DIFF =90_0HM_DIFF =90_0HM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
USB * =2x_DIELECTRIC ? USB TOP, BOTTOM =4x_DIELECTRIC

SOURCE: MCP89 Interface DG (DG-04625-001_vO.

SMBus Interface Constraints

9), Section 2.

8

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

SMB

=2x_DIELECTRIC

?

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

HD Audio Interface Constraints

9

ON LAY]
SMB_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
HDA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

HDA

=2x_DIELECTRIC

?

MCP_HDA_COMP

8 MIL

?

SOURCE: MCP89 Interface DG (DG-04625-001_vO.

SIO Signal Constraints

9), Section 2.

10

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

CLK_SLOW

=1.5x_DIELECTRIC

?

SOURCE: MCP89 Interface DG (DG-04625-001_vO.

SPI Interface Constraint

9), Section 2.

S

11

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SPI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

SPI

=1.5x_DIELECTRIC

?

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

12

MCP89 Net Properties

MCP_HDA_PULLDN_COMP

MCP_HDA_COMP.

MCP_HDA_PULLDN_COMP

MCP_SUS_CLK CILK_SLOW 55S | CIK SLOW PM_CLK32K_SUSCLK_R
CILK_SLOW 55S | CIK SLOW PM_CLK32K_SUSCLK

SPT_CIK SPT_558 SPT SPI_CLK_R
SPT_558 SPT SPI_CLK

SPT_MOST SPT_558 SPT SPI_MOSI_R
SPT_558 SPT SPI_MOSTI

SPT_MISQ SPT_55S SPT SPI_MISO

SPT_CS0 SPT_55§ SPT SPI_CSO_R L
SPT_55§ SPT SPI_CSO_L
SPT_558 SPT SPI_MLB_CLK
SPT_558 SPT SPI_MLB_MOST
SPT_558 SPT SPI_MLB_MISO
SPT_558 SPT SPI_MLB_CS_L
SPT_558 SPT SPI_ALT CLK
SPT_558 SPT SPI_ALT MOST
SPT_558 SPT SPI_ALT MISO
SPT_558 SPT SPI_ALT CS L

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING
CO—LeC.aD LPC_555 LBC LPC_AD<3..0>
O LBC_FRAME T, LPC_55S LPC LPC_FRAME_TL
[ LBC_RESET T, LPC_55S LPC LPC_RESET_L
[CO—MCR_LPC_CLKOQ CLK_LPC 555 | CIK LPC LPC_CLK33M_SMC_R
[— CLK_LPC 555 | CIK LPC LPC_CLK33M SMC
[— CLK_LPC_55S8 | CLK_LPC LPC_CLK33M_LPCPLUS
[CO—USB_EXTA USB_90D USB USB_EXTA_P
[ — USB_90D USB USB_EXTA_N
[— USB_90D USB USB_EXTA_ MUXED_P
[— USB_90D USB USB_EXTA MUXED_ N
[CO—USB_MINT USB_90D USB USB_MINI_P
[— USB_90D USB USB_MINI_N
[CO—USB_EXTD USB_90D USB USB_EXTD_P
[— USB_90D USB USB_EXTD_N
[ USB_CAMERA USB_90D USB USB_CAMERA_P
[ — USB_90D USB USB CAMERA N
O USB_BT USB_90D USB USB_BT P
[— USB_90D USB USB_BT_N
[CO—USB_TRAD USB_90D USB USB_TPAD_P
[— USB_90D USB USB_TPAD_N
[CO—UsSB_IR USB_90D USB USB_IR_P
[ — USB_90D USB USB_IR_N
O USB_EXTB USB_90D USB USB_EXTB_P
[— USB_90D USB USB_EXTB_N
O USB_T57 USB_90D USB USB_TS57_P
[— USB_90D USB USB_TS57_N
[ USB_EXTC USB_90D USB USB_EXTC_P
[— USB_90D USB USB_EXTC_N
[CO—USB_SDCARD USB_90D USB USB_SDCARD_P
[ — USB_90D USB USB_SDCARD_N
O UsB uM USB_90D USB USB_WM_P
[— USB_90D USB USB_WM_N
[CO—MCR_USB_RBIAS MCP_USB_RBTA! MCP_USB_RBIAS_GND
[CO—SMBUS _MCP 0 CILK SMB_55S SMB SMBUS_MCP_0_CLK
[CO—SMBUS _MCP 0 DATA SMB_55§ SMB SMBUS_MCP_0_DATA
[CO—(SMBUS_SMC_MGMT SCL) | SMB 558 SMB SMBUS_MCP_1_CLK
[CO—(SMBUS_SMC_MGMT SDA) | SMB 558 SMB SMBUS_MCP_1_DATA
[CO—HRA BIT CIK HDA_55S HDA HDA_BIT_CLK
[— HDA_55S HDA HDA_BIT CLK_R
[CO—Hpa_syne HDA_55S HDA HDA_SYNC
[— HDA_55S HDA HDA_SYNC_R
O HRA RST L HDA_55S HDA HDA_RST_R_L
[— HDA_55S HDA HDA_RST_L
[CO—HDRA_SDING HDA_55S HDA HDA_SDINO
[— HDA_55S HDA HDA_SDIN_CODEC
[CO—Hpa_snour HDA_55S HDA HDA_SDOUT
s HDA_ 558 HDA HDA_SDOUT_R
—
=
=
=
| —
=
=
=
=
=
=
=
=
=
| —
=
=
—

18

18

24

39

39

a1

a1

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=08/27/200
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MCP RGMII (Ethernet) Constraints RGMII Net Properties

ALLOW ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP ELECTRICAL CONSTRAINT SET PHYSICAL SPACING
MCP_MII_COMP * =STANDARD 7.5 MIL 7.5 MIL =STANDARD =STANDARD =STANDARD — —
— — [CO—MCR_MIT_COMP MCP_MTT_COMP MCP_MITI_ COMP_VDD 1
ENET_MII_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD O lMCR_MIT _COMP MCP_MTT_COMP MCP_MII_ COMP_GND 17
[CO—MCP_CLK25M BUFQ ENET_MIT_55S | McP BUF0_crk | MCP_CLK25M BUFO0_R
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— ENET_MTT_55S | MCP_BUFQ_CLK RTL.8211 CLK25M CKXTAL1
MCP_BUFO0_CLK * =3:1_SPACING ? [CD—ENET_INTR L ENET _MTT_55S | ENET MTT ENET INTR_L
ENET_MDTIQ ENET _MTT_55S | ENET MTT ENET MDIO 5 17
ENET_MII * 12 MIL ? = = == = =
— [CO—ENET_MDC ENET _MTT_55S | ENET MTT ENET_MDC
-  MTT | B ENET_PWRDWN_L
SOURCE: MCP73 Interface DG (DG-02974-001_v01l), Sections 2.7.2 & 2.7.4 [CO—FENET_PHRRUN_L ENET_MTT_S58  ENET _MIT
. [CD—ENET_RXCLK ENET _MTT_55S | ENET MTT ENET CLK125M RXCLK R
88E1116R (Ethernet PHY) Constraints = mnmr T sss | mer T | ENET_CLK125M_RXCLK .
ALLOW_ ROUTE [— ENET _MTT_55S | ENET MTT ENET RXD_R<3..0>
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP — - = ENET RXD<O>
D ENET _RXD STRAP F'NF"I"iMTTiﬁg': ENET MTT 8 17
ENET_MDI_100D * =100_onM DIFF| =100_OHM DIFF =100_OHM DIFF =100_OHM DIFF =100_OHM_DIFF =100_OHM_DIFF [CO—ENET_RXD_STRAP ENET _MTT_55S | ENET MTT ENET_RXD<3..1> 517
[CO—ENET_RXD ENET _MTT_55S | ENET MTT ENET RX CTRL 6 17
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [COD—ENET_TXCLK ENET _MTT_55S | ENET MTT ENET CLK125M TXCLK
ENET MDT . 25 MIL S [CO—ENET_TXD ENET_MIT_55S | ENET MIT ENET_ TXD<0>
— - [CO—ENET_TXD ENET _MTT_55S | ENET MTT ENET TXD<3..1>
. ENET TX CTRL
SOURCE: MCP73 Interface DG (DG-02974-001_vO01l), Section 2.7.4 [CO—ENET_TXD ENET_MIT_338  ENRT_MIT
[ — ENET_MTT_55S | ENET MTT ENET RESET L 24 31
.
SD Card Interface Constraints
.
PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP Ethernet Net PrOpertle S
SD_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD BLECTRICAL CONSTRAINT SET PHYSIC:T;T*TYPESPACING
[CO—ENET_MDT ENET_MDT_100D ENET MDT. ENET MDI_P<3..0> 31 32
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT - - 7100 F‘NF"[‘imnT ENET MDI N<3 o>
[ ENET_MDT__ 1 - _| 31 32
SD_INTERFACE * =3X_DIELECTRIC ?
.
SD Card Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[O—Sh_para SD_55S SD_INTERFACE | SD_D<4..0> 30
[— SD_55S sp_INTERFACE | SDCONN_DATA<4..0> 30 31
SD_55S SD TINTERFACE | BCM57765_CR_DATA<4> .
= _ _
[CO—SD_DATA R SD_55S SD_INTERFACE | SD_D<7..5> 30
SD_55S SD_INTERFACE | SDCONN_ DATA<7 5> 30 31
= i = _
D SD_558 sn_TNTERFACE | BCM57765_CR_DATA<7..5>
[CO—SRCIK SD_558 Sp_INTERFACE | SD_CLK 20
D SD_558 sp_INTERFACE | SD_CLK_R 30
= SD_55§ sp_INTERFACE | SDCONN_CLK 30 31
CO—shcMp SD_558 SD_INTERFACE | SD_CMD 20
F— SD_55§ sp_INTERFACE | SDCONN_CMD 30 31
SD_558 SD_INTERFACE | BCM57765_CR_CMD 5
= a = —CR_

NOTE: SD_D<7..5> are different to support
BCM5764M/BCM57765 co-layout.

———— —
SYNC MASTER=T27 MLE SYNC DéTE=11/23/200
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FireWire Interface Constraints

FireWire Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
FW_100D N =100_om_pIrF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
FW_TP N =3:1_SPACING 2

CANNOT SYNC THIS PAGE FROM T27,

FW CONSTRAINTS CHANGED TO 1000HM DIFF

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

CO—=uweotea F@_100D Eu_TP FW_PO_TPA P
CO—=uzo tea Fu_100n Fu_te FW_PO_TPA N
Do zea F@_100D Eu_TP FW_PO_TPB_P
[ R Fw_100D Eu_TP FW_PO_TPB_N
CO—=uweizea Fw_100D Eu_TP FW_P1 _TPA P
CO—=uweizea F@_100D Eu_TP FW_P1 _TPA N
[— RS Fw_100D Eu_TP FW_P1_TPB_P
CO—=uwrize F@_100D Eu_TP FW_P1 _TPB N

Port 2 Not Used

SYNC_DATE=07/20/200
————

e
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SMC SMBus Net Properties

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

1TO1_DIFFPAIR

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 MM

0.1 MM

T TYRE
ELECTRICAL CONSTRATNT_SET eavsICAL seactG
[ —suaus_: _scr MB_: e SMBUS_SMC_A_S3 SCL
CD—suaus _spa MB_: MB SMBUS_SMC_A_S3 SDA
D —sunus L MB_: e SMBUS_SMC_B_S0_SCL
[CO—sueus_suc s so_soa MB_: e SMBUS_SMC_B_SO_SDA
[CO—=sumus suc 0 so scr up un SMBUS_SMC_0_S0_SCL
[CO—=sumus suc o so_sna up v SMBUS_SMC_0_S0_SDA
[ —sumus_suc_nsa scr up un SMBUS_SMC_BSA_SCL
[ —susus_suc_nsa_soa MB_: B SMBUS_SMC_BSA_SDA
[CD—suaus_suc_mau SCL MB_: e SMBUS_SMC_MGMT_SCL
[CD—suaus_suc_mau soa MB_: MB SMBUS_SMC_MGMT_SDA
SMBus Charger Net Properties

T TYRE
ELECTRICAL CONSTRATNT_SET eavsICAL seactG
[CO—cucrcsz 1701 _DTEERATRE CHGR_CSI_P
[— 1701 _DTEERATR CHGR_CSI N
[ — 1701 _DIFFPATR CHGR_CST R
[ 1701 _DTEERATR CHGR_CSI R N
D —cuca cso 1701 _DTEERATR CHGR_CSO_P
[— 1701 _DTEERATR CHGR_CSO_N
[— 1701 _DTEERATRE CHGR_CSO_R
[— 1701 _DTEERATR CHGR_CSO_R_N

aa 58

aa 58

SYNC _DATE=07/28/200
————

B
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. . .
Misc Net Properties Power Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
SENSE_1TO1_558 * =1:1_DIFFPAIR| =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR — — — —

THERM 1TOL 55 N ~ 55 OHM SE “55 OHM SE “55 OHM SE 1:1 DIFFPAIR —1:1 DIFFPAIR [CO—(BCIE_2P) CLK_PCTE_100D | CILK_PCIE PCIE_CLK100M AP CONN_P 6 29 o<t _D2 THERM_1TQ1_555 THERM CPUTHMSNS_D2_ P as
_1TO1_555 ~1:1 _DIFFPAIR =55_OHM_S =55_OHM_S =55_OHM_S T T [ CLK_PCTE_100D | CIK_PCTE PCIE_CLK100M AP_CONN_N 6 29 [ THERM_1TO1_55§ THERM CPUTHMSNS_D2_ N s
DIFFPAIR * =1:1_DIFFPAIR) =1:1_DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR CPU_THERMD THERM_1TQ1_ 555 THERM CPU_THERMD_ P 9 45

— — — O (USB_EXTa) USB_90D USB USB_EXTA_ MUXED_P 37 75 = = . 1701 55 CPU _THERMD N
O (USB_EXTA) USB_90D USR USB_EXTA MUXED_ N s | — THERM_1T0]_ HLRY, — — 9 as
= = [ — " _D2 THERM_1TQ1_555 THERM MCPTHMSNS_D2_P
[O—(USB_EXTA) USB_90D USB USB_LT1 P 37 Lol == MCPTHMSNS D2 N
O (USB_EXTA) USB_90D USB. USB_LT1_N 3 | — THERM_1TO]1_ THERM
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = [— MCP_THMDIODE THERM_1TQ1_555 THERM MCP_THMDIODE_P 18 45
O (USB_TPAD) USB_90D USB USB_TPAD_ R _P a7 THERM 1TO1 558 THERM MCP THMDIODE N
SENSE * =2:1_SPACING ? [ (USB_TPAD) USR_90D usn USB_TPAD_R_N o = =1Tol_ e e
— = = [CO—SENSE_DIFFPATR SENSE_1TQ1_ 558 SENSE ISNS_1V5_S3_P
O (USB_CAMERA) USB_90D USB USB_CAMERA_CONN_P 6 29
THERM * =2:1_SPACING ? = = SENSE_1TQ1_ 558 SENSE ISNS_1V5_S3_N
= [CO—(USB_CAMERA) USB_90D usa USB_CAMERA_CONN_N s 20 = PR % TSNS 1Vs €3 R B
AUDIO * =2:1_SPACING ? = USB_90D use USB_BT_CONN_P 625 = ENSE_1TO1_ ENSF
- — SENSE_1T0O1_55S SENSE ISNS_1V5_S3 R N
[— USB_90D USB USB_BT_CONN_N 6 29 = = =
= SENSE_DIFFPATR SENSE_1TQ1_55S SENSE ISNS_AIRPORT_ P
o USB_90D use USB_LT2_P a7 = - B — ISNS_AIRPORT N
USR_90D ush USB_LT2 N 57 = 2222?1:21*: Ziﬂi ISNS_AIRPORT R_P
oo = = _1mo1_ _ _R_|
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT — ENET_MDT_100D | ENETCONN ENETCONN_P<3..0> 32 [— SENSE_1TO1 555 SENSE ISNS_AIRPORT R N
ENETCONN * 25 MILS ? [— ENET_MDT_100D | ENETCONN ENETCONN_N<3..0> 32 [CO—SENSE_DTFFPATR SENSE_1TO1_555 SENSE ISNS_HDD_P
SATA 90D SaTA SATA ODD R2D UF P . [— SENSE_1TQ1_55S SENSE ISNS _HDD N
= = [— SENSE_1TQ1_55S SENSE ISNS_HDD_R_P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— SATA_90D SATA SATA_ ODD_R2D_UF_N 36 . *1 01755 - ISNS HDD R N
[— SATA_90D SATA SATA_ODD_D2R_UF_P o 56 | — ENSF_1TOL_ ENSE
GND * =STANDARD ? - Tqunn AT SATA ODD D2R UF N [ SENSE DIFFPATR SENSE_1TQ1_55S SENSE ISNS_LCDBKLT_ P
MEM_POWER * =STANDARD ? = - e [ — SENSE_1TQ1_555 SENSE ISNS_LCDBKLT N
|_PO! =STAN ¢ [ SATA_90D SATA SATA HDD D2R UF P 36 [ SENSE_1TQ1_555 SENSE ISNS_LCDBKLT R P
f— SATA 90D SATA SATA_HDD_D2R_UF_N 36 = SENSE_1TQ1 555 SENSE ISNS LCDBKLT R N
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— SATA_90D SATA SATA_HDD_R2D_UF_P 36 [CO—SENSE_DTFFPATR SENSE_1TO1_555 SENSE ISNS ODD P
GND_P2MM * 0.20 MM 1000 [ — SATA_90D SATA SATA_HDD R2D UF N 36 = SENSE_1TQ1_55§ SENSE ISNS_ODD_N
= - I DD_R P
[ SATA_90D sata SATA_ HDD_D2R_RDRV_IN P = SENSE_1TQ1_%53 SENSE SNS O
PWR_P2MM * 0.20 MM 1000 = = - - TN ] [— SENSE_1TQ1_55S SENSE ISNS_ODD_R_N
— SATA 90D SATA SATA_ HDD_D2R_RDRV_IN_N 36 = =
= = SENSE_DTFFPATR SENSE_1TQ1_555 SENSE ISNS CPUVTT P a
SATA_90D SATA SATA_HDD_R2D_RDRV_IN_P = = == ISNS CPUVTT N
= = SENSE_1TQ1_55§ S
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [— SATA_90D SATA SATA_HDD_R2D_RDRV_IN N 36 | — ENSE_1TO1_ ENSE MCPCORESO VSEN B “
= SaTA 00D SATA SATA_HDD D2R_RDRV_OUT P _ ., [CO—SENSE_DIFFPATR SENSE_1TQ1_ 558 SENSE MCPCORESOVSENP 21 62
* * =
MEM_CLK GND GND_P2MM MEM_CLK MEM_POWER PWR_P2MM saTa_anp cnTa SATA HDD_D2R_RDRV_OUT N _ .. [ SENSE_1TQ1_ 558 SENSE 21 62
MEM_CMD GND * GND_P2MM MEM_CMD MEM_POWER * PWR_P2MM [— SATA_90D SATA SATA_ HDD_R2D_RDRV_OUT P = MEM_POWER PP1V5R1V35_S3 67
(- SATA 90D SATA SATA_ HDD_R2D_RDRV_OUT N
MEM_CTRL GND * GND_P2MM MEM_CTRL MEM_POWER * PWR_P2MM = " SB_POWER PP3V3_S5 6 7 65
[ SATA_90D SATA SATA_ HDD_D2R_NORDRV_P 36 < o PP3V3 SO
MEM_DATA GND * GND_P2MM MEM_DATA MEM_POWER * PWR_P2MM = SATA 90D SATA SATA HDD_D2R_NORDRV_N 6 = q:—:n::: PP1VS S0 67 es
[ — SATA_90D SATA SATA_HDD_R2D_NORDRV_P 16 = — oD 67 65
* * =
MEM_DQS GND GND_P2MM MEM_DQS MEM_POWER PWR_P2MM saTa_aon AT SATA_HDD_R2D_NORDRV_N M J_ GND
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET Graphics Net Properties A d . N t P t .
1 r rci
CLK_PCIE GND * GND_P2MM CLK_FSB GND * GND_P2MM NET_TYPE u o e Ope SET TYP?S
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING T
PCIE GND * GND_P2MM CPU_COMP GND * GND_P2MM ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
LVDS_CONN_A_CLK_P
SATA GND * GND_P2MM CPU_GTLREF GND * GND_P2MM = Lubs_Loon Luns [— DIFFPATR AUDTOQ AUD_SPKRAMP_LIN_ P
= — = [— LYDS_100D LYDS LVDS_CONN_A_CLK_N [——— R AUD SPKRAMP LIN N
USB GND * GND_P2MM CPU_VCCSENSE GND * GND_P2MM D LYDS_100D LYDS LVDS_CONN_ A _CLK F_P . | m— o AUD SDPKRAMP SUBIN B
= LYDS 100D LyDS LVDS_CONN_A_CLK_F_N e = DIEERAIR —
CLK_PCIE SB_POWER * PWR_P2MM = [— DIFFPATR AUDTIQ AUD SPKRAMP SUBIN N
[— LVDS_ 100D LVDS LVDS_CONN_A DATA P<2..0> AUD SDKRAMD RIN D
SATA SB_POWER * PWR_P2MM ] LVDS_100D LYDS LVDS_CONN_A_ DATA N<2..0> = DIEERAIR AUDIQ AUD SDKRAMP RIN N
p— p— " —— = LYDS_100D LyDS LVDS_CONN_B_CLK_P [m— DIEEPAIR AURTO
— — [— LVDS_ 100D LVDS LVDS_CONN_B_CLK_N [ DIFFPATR AUDTOQ SSM2315L_P
[ LVDS_100D LVDS LVDS_CONN_B_CLK_F_P [ DIFFPATR AUDTIO SSM2315L_N
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET (- LVDS_100D LVDS LVDS_CONN_B_CLK_F_N [— DIFFPATR AUDTO SSM2315S_P
. > . > [— LYDS_100D LVDS LVDS_CONN_B_DATA_ P<2..0> = DIFFPATR AUDTOQ SSM2315S_N
Lvbs GNp GND_P2MM ENET_MDT GNp GND_P2MM = LvDS_100D LyDS LVDS_CONN_B_DATA_N<2..0> = DIFFPATR AuUDTO SSM2315R_P
SSM2315R_N
O (RR_EXT ML) DP_90D DISPLAYPORT DP EXT ML P<3..0> s 6 = DIEFPAIR AUDRTO
[ DP_90D DISPLAYPORT DP_EXT ML _N<3..0> o6 [O—Sex_our DIFFPATR AUDTO SPKRCONN_I,_OUT_P
[ DP_90D DISPLAYPORT DP_EXT ML_C_P<3..0> 69 = DIFFPAIR AUDIO SPKRCONN_TI,_OUT N
[— DP_90D DISPLAYPORT DP_EXT ML_C N<3..0> 69 [CO—SBE_QUT. DIFFPATR AUDIQ SPKRCONN_S_OUT_P
[— DP_90D DISPLAYPORT DP_EXT ML_F_P<3..0> 6 [ — DIFFPATR AUDIQ SPKRCONN_S_OUT_N
[— DP_90D DISPLAYPORT DP_EXT ML_F_N<3 0> 69 [CO—Sekour DIFFPAIR AUDIOQ SPKRCONN_R_OUT P
[CO—(DR_EXT_AUX_CH) DP_90D DISPLAYPORT DP_EXT AUX CH C P 5 69 [ DIFFPAIR AUDTQ SPKRCONN_R_OUT N
= DB_20D DISPLAYRORT DP_EXT_AUX CH_C_N 8o DIFFPAIR AUDIO BI_MIC P
[— DP_90D DISPLAYPORT DP_AUX_CH_SW_P = BI MIC N
= DP_90D pIspraveorr | DP_AUX_CH_SW_N = DIEERAIR AUDRIQ
o [— DIFFPATR AUDTOQ HS_MIC_P
[— DIFFPATR AUDTOQ HS_MIC_N
. .
MCP Fanout Constraint Relaxations
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
MEM_408 * 0.09 MM 5.8 MM
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_DV_COMP TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_MEM_COMP TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_MII_COMP TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_USB_RBIAS TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_DV_COMP * 0.25 MM 250 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
p— ——
SYNC MASTER=T27 MLE SYNC DéTE=09/08/200
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K6/K69 Board-Specific Physical & Spacing Constraints

BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS (MIL or MM) | VERSION
TOP, ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11,BOTTOM NO_TYPE, BGA MM 15.2

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT * Y =50_OHM_SE 0.080 MM 12.7 MM 0 MM 0 MM
STANDARD w Y =DEFAULT =DEFAULT 12.7 MM =DEFAULT =DEFAULT
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
55_OHM_SE TOP, BOTTOM ¥ 0.090 MM 0.090 MM
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.115 MM 0.115 MM
50_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.165 MM 0.100 MM
40_OHM_SE * Y 0.126 MM 0.100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
27P4_OHM_SE TOP, BOTTOM Y 0.310 MM 0.310 MM
27P4_OHM_SE w Y 0.222 MM 0.222 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
70_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM_DIFF |rst3,1se4, 1589, 1511 Y 0.151 MM 0.109 MM =STANDARD 0.224 MM 0.090 MM
70_OHM_DIFF | TOP,BOTTOM Y 0.185 MM 0.185 MM 0.200 MM 0.200 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
90_OHM_ DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF |rsi3,1514,15L9, 15L10) Y 0.095 MM 0.095 MM 0.234 MM 0.234 MM
90_OHM_ DIFF TOP, BOTTOM Y 0.112 MM 0.112 MM 0.220 MM 0.220 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
100_OHM_ DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DIFF |rst3,1s14,15L9,TSL10| Y 0.075 MM 0.075 MM 0.244 MM 0.244 MM
100_OHM_DIFF | TOP,BOTTOM Y 0.091 MM 0.091 MM 0.230 MM 0.230 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
110_OHM_ DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM_DIFF |rsus, 504,509, 150 Y 0.075 MM 0.075 MM 0.330 MM 0.330 MM
110_OHM_DIFF | TOP,BOTTOM Y 0.077 MM 0.077 MM 0.330 MM 0.330 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
1:1_DIFFPAIR w Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_PHYSICAL_TYPE AREA_TYPE PHYSICAL_RULE_SET
DEFAULT * 0.1 MM ? * * BGA BGA_P1MM MEM_40S BGA STANDARD
STANDARD * =DEFAULT ? MEM_CLK * BGA BGA_P2MM
BGA_P1MM * 0.1 MM ? CLK_FSB * BGA BGA_P2MM
BGA_P2MM * 0.2 MM ? CLK_LPC * BGA BGA_P2MM
BGA_P3MM * 0.3 MM ? CLK_PCIE * BGA BGA_P2MM
CLK_SLOW * BGA BGA_P2MM
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT FSBﬁDSTB FSBﬁDSTB BGA BGA7P3MM
1.5:1_SPACING * 0.15 MM ?
2:1_SPACING * 0.2 MM ?
2.5:1_SPACING * 0.25 MM ?
3:1_SPACING * 0.3 MM ?
4:1_SPACING * 0.4 MM ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1.5X_DIELECTRIQ TOP, BOTTOM 0.105 MM ?
2X_DIELECTRIC | TOP,BOTTOM 0.140 MM ?
3X_DIELECTRIC | TOP, BOTTOM 0.210 MM ?
4X_DIELECTRIC | TOP,BOTTOM 0.280 MM ?
5X_DIELECTRIC | TOP, BOTTOM 0.350 MM ?
1.5X_DIELECTRIQ * 0.095 MM ?
2X_DIELECTRIC * 0.126 MM ?
3X_DIELECTRIC * 0.189 MM ?
4X_DIELECTRIC * 0.252 MM ?
5X_DIELECTRIC * 0.315 MM ?

————
SYNC MASTER=T27 MLE

—
SYNC DéTE=08/06/200

K6/K69 PCB Rule Definitions
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