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ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%.
ALL CAPACITANCE VALUES ARE IN MICROFARADS
ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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7 Functional / ICT Test K20_MLB 52 SPI ROM Mo8_LD 97 PCB Rule Definitions Mo8_LD
5/07/2008 /2572008 3 WA
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05/24/2008 5/25/2008
9 Signal Aliases k20 MrB 54 AUDIO: LINE IN AUDTO_K20
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10 CPU FSB M98 mLB 55 AUDIO: HEADPHONE AMP AUDTO_K20
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11 CPU Power & Ground Mo8_LD 56 AUDIO:SPEAKER AMP AUDIO_K20
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12 CPU Decoupling & VID o8 _mrs 57 AUDIO: JACKS AupTo_K20
53/01/2008 35/25/2008
13 eXtended Debug Port (MiniXDP) M98 _mrs 58 AUDIO: JACK TRANSLATORS AupIO_K20
5670672008 35/21/2008
14 MCP CPU Interface 18 1e 59 DC-In & Battery Connectors RXU_K20
5670672008 35/21/2008
15 MCP Memory Interface r1s wrn 60 PBus Supply & Battery Charger RxU_K20
5670672008 35/21/2008
16 MCP Memory Misc r1s wrn 61 IMVP6 CPU VCore Regulator RxU_K20
5670672008 35/21/2008
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5670672008 35/21/2008
19 MCP PCI & LPC 18 uss 64 5V_S0 / MCP CORE REGULATOR RxU_x20
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28 DDR3 SO-DIMM Connector B BEN_K20 73 GDDR3 Frame Buffer B (Bottom) M98 _MLB
4/01/2008 5/24/2008
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- 35/01/2008 05/12/2008
30 Right Clutch Connector w98_mLB 75 G96 GPIOs & Straps Mos_mLB
10/15/2008 - 05/24/2008
31 ExpressCard Connector BEN_K20 76 NV G96 Video Interfaces k2018
57/22/2008 5/21/2008
32 Ethernet PHY (RTL8211CL) suma_x20 77 GPU (G96) CORE SUPPLY RXU_K20
37/15/2008 57/14/2008
33 Ethernet & AirPort Support suma_x20 78 LVDS Display Connector o8 s
37/15/2008 53/04/2008
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37 FireWire Ports M98_mMLB 82 DisplayPort Connector K20_MLB
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38 SATA Connectors o8 wis 83 1.1V _/ 1v8 FB Power Supply RXU_K20
57/14/2008 02/13/2008
39 External USB Connectors o8 wip 84 Graphics MUX (GMUX) 18 _xnGHUX
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40 Front Flex Support chanG_x20 85 LCD BACKLIGHT DRIVER KIRAN_K20
5670672008 57/1872008
41 SMC T18_MLB 86 LCD Backlight Support YLEE_K20
3570172008 3570772008
42 SMC_Support o8 wip 87 Misc Power Supplies RXU_K20
35/28/2008 53/01/2008
43 LPC+SPI Debug Connector CHANG_K20 88 CPU/FSB Constraints wos_mLB
57/22/2008 53/01/2008
44 K20 SMBUS CONNECTIONS BEN_K20 89 Memory Constraints Mos_mLB
5872672008 53/01/2008
45 Current & Voltage Sensing wiy_x20 90 MCP Constraints 1 M98 _mrs
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PVT:

03/24/09
csa.5: Project copied from K20 mlb_pvt.
Changed CPU APNs for 2.8 and 3.06GHz CPUs.
Changed BOM and EEE codes for K20A.
csa.45: Connected =PP1V5_EXP_SO0 to J4501.13 for SATA redriver on flex.

03/25/09

csa.9: Added PBUS VS 5V voltage selection resistors for keyboard backlight driver.
03/27/09

csa.90: Added 1000pF cap to the backlight power pin for EMI baseline noise.
03/30/09

csa.5: Changed the bom option to KBDLED_5V per radar# 6723272.

03/31/09

csa.l: Changed rev to 1.0.0

04/09/09

csa.70: No stuff C7099 per radar# 6772695.

04/29/09

Production Release Fab to rev A

csa.5: Changed K20A EFI ROM APN 341S2507 ( BOM change only )

05/05/09

Added 12850264 (SANYO) as alternate to 12850257 (KEMET ELEC) per Radar# 6656624.
06/15/09

Added 10750136 (DALE/VISHAY) as alternate to 10750132 (CYNTEC) per Radar# 6971400.
For U7871 P/N 35352718 is made primary. P/N 35352310 is added back as alternate.

For U6100 Locked Bootrom P/N 34152506 replaces existing Unlock Bootrom P/N 34152507.

Revision History

SYNC_MASTER=NA SYNC_DATE=NA
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BOM Variants

BOM NUMBER BOM NAME BOM OPTIONS
639-0172 PCBA,BEST, 2.8, 512SAM_VRAM,K20A K20A_COMMON, EEE_9EH,CPU_2_80GHZ ,FB_512_SAMSUNG
639-0173 PCBA,BEST, 3.06,512SAM_VRAM,K20A K20A_COMMON, EEE_9EK, CPU_3_06GHZ,, FB_512_SAMSUNG
639-0174 PCBA,BEST,2.8,512HYN_VRAM,K20A K20A_COMMON, EEE_9EL,CPU_2_80GHZ, FB_512_HYNIX
639-0175 PCBA,BEST, 3.06,512HYN_VRAM,K20A K20A_COMMON, EEE_9EM, CPU_3_06GHZ,FB_512_HYNIX

Folsten BOM

GROUPS

BOM GROUP

BOM OPTIONS

K20A_COMMON

ALTERNATE, COMMON, K20A_COMMON1,K20A_COMMON2,K20A_DEBUG,K20A_PROGPARTS

K20A_COMMON1

ONEWIRE_PU, ISL6258 , MEMRESET_HW, MEMRESET_MCP,MCP_B03,MCP_PROD, MCPSEQ_SMC, BMON_PROD,MCP_CS1_NO, FW_LVG_NEW, PROD_DIGSMS , TPDT_DEBOUNCE , KBDLED_5V

K20A_COMMON2

BOOT_MODE_USER, GPUVID_1P00V,MUXGFX,DPMUX_ EN_SO0,DP_ESD,EG_PWRSEQ GMUX,DP_CA_DET_ EG_PLD,BKLT_PLL_NOT,GMUX_1V8

K20A_DEBUG

SMC_DEBUG_YES, XDP, LPCPLUS_NOT, NO_VREFMRGN

K20A_PROGPARTS

GMUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTIONS

FB_1024_SAMSUNG

VRAM8,VRAM_1024_SAMSUNG

FB_512_SAMSUNG

VRAM4 ,VRAM_ 512_SAMSUNG

FB_512_HYNIX

VRAM4 ,VRAM_512_HYNIX

Bar Code lLabels / EEE #'s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:9EH] CRITICAL EEE79EH
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:9EK] CRITICAL EEE79EK
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:9EL] CRITICAL EEE79EL
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:9EM] CRITICAL EEE79EM

Module Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33850737 1 1C,ASSP,GPU,NV G96-GS,VLOWLKG, BGA969,LF us8o000 CRITICAL
33850694 1 1IC,RTL8251CA-VB-GR,GIGE TRANSCEIVER,48P LOFP u3700 CRITICAL
33850654 1 1C,FW643-E, 13948 PHY/OHCI LINK/PCI-E,12 U4100 CRITICAL
33850710 1 IC,MCP79XT-B3,35X35MM, BGA1437 U1l400 CRITICAL MCP_BO03
33850563 1 IC,SMC,HS8/2117,9MMX9MM, TLP U4900 CRITICAL SMC_BLANK
34182355 1 IC,SMC,DEVELOPMENT, K20 U4900 CRITICAL SMC_PROG
33550610 1 IC,FLASH,SPI, 32MBIT, 3.3V, 86MHZ , 8-SOP U6100 CRITICAL BOOTROM_BLANK
34182506 1 IC,LOCKED EFI ROM,K20A U6100 CRITICAL BOOTROM_PROG
34152384 1 IR,ENCORE II, CY7C63833-LFXC uU4800 CRITICAL
34152383 1 IC,PSOC +W/USB,56PIN,MLF,M98 U5701 CRITICAL TPAD_PROG
33783744 1 1C,PDC, SLGKH, PRQ, 3.06, 35W, 1066, EO, 64, BGA U1000 CRITICAL CPU_3_06GHZ
33753682 1 16, D¢, SLGEM. PRQ, 280, 354, 1066, 50, 61t BOA U1000 CRITICAL CPU_2_80GHZ
33350481 4 IC, SGRAM, GDDR3, 32432, 800MHZ , 136 FBGA UB400,U8450,U8500,U8550 CRITICAL VRAM_512_SAMSUNG
33350481 8 IC, SGRAM, GDDR3, 32432, 800MHZ , 136 FBGA CRITICAL VRAM_1024_SAMSUNG
33350506 4 1c,SDRAM,GDDR3, 3232, 900MHZ , TIVA, HE UB400,U8450,U8500,U8550 CRITICAL VRAM_512_HYNIX

Alternate Parts

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

PART NUMBER
15250476 15250276 ALL Inductor alternate
35351681 35351294 ALL TI alt to National
13850603 13850602 ALL Murata alt to Samsung
15250684 15250368 ALL Maglayers alt to Dale/Vishay
10450023 10450018 ALL Cyntec alt to sense resistor
10450024 10450017 ALL Panasonic alt to FW resistor
34152367 34152366 ALL Macronix alt to ST
15250876 15250782 ALL Maglayer alt to pelta
15750058 15750055 ALL belta alt to TOK Magnetics
514-0612 514-0607 ALL FOXLINK ALT TO FOXCONN XCVR
514-0613 514-0608 ALL FOXLINK ALT TO FOXCONN RCVR
15250684 15250421 ALL MAG LAYERS ALT TO VISHAY
15250896 15250518 ALL MAG LAYERS ALT TO CYNTEC
15250915 15250796 ALL MAG LAYERS ALT TO CYNTEC
15550457 15550329 ALL MAG LAYERS ALT TO MURATA
12850264 12850257 ALL SANYO ALT TO KEMET ELEC.
10750136 10750132 ALL DALE/VISHAY ALT TO CYNTEC.
35352310 35352718 ALL INTERSTL.COMMON TO K24 /K19

BOM Configuration

SYNC_MASTER=K20A_MLB

SYNC_DATE=04/01/200

AGREES TO THE FOLLOWING

II NOT TO REPRODUCE OR COPY IT

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

TEE J DRANING NOVDER REV:
D 0s1-8071 .
APPLE INC. — - =
NONE s o8

2 1

<




1.05v TO 3.3V

138 6

=PP3V3_SO0_XDP

LEVEL TRANSLATOR

(M98: ON

ICT FIXTURE)

611312 11 10 ¢ JootvORSOCRY o To XDP connector
Ul000 and/or level translator
From XDP connector
- P CPU
1 C0601 1 C0602 v 22 10 ¢ [IM)——XDB_ZCK
xpP
0.1UF —— 0.1UF 88 13 10 [T XDP_TDI .
¥ —_— 0 R0603 PLACEMENTﬁNOTE:PlaCe near pin U1000.AB3
20 20 e8 13 10 6 [T XDP_TMS
2 comn 2 comn 85 13 10 ¢ [IN) XDP_TRST L 88 10 XDP_TDO 1 /\/Q/\/z XDP_TDO_CONN oD 12
5e
= = welie XDP connector
102
JTAG_ALLDEV
RO601"
10K %
56
116w
e
02, A=
TEAGALLDEY From XDP connector
ToCR Ve . Ul1400
U0600 or via level translator
NLSV4T244 MCP
88 13 10 6 XDP_TCK a1 vern B1| 10 MaKE_pasPeTRUE JTAG_MCP_TCK 13 21
NOSTUFF A2 B2| o JTAG MCP TDI 13 21 - PLACEMENT NOTE=P1, in U1400.F19
R0602’ o 15 10 6 XDP_TMS PN B3|_s JTAG_MCP_TMS 1 R0?04 — =Place near pin -
0 88 13 10 6 XDP_TRST L A4 B4 MAKE_RASE=TRUE JTAG_MCP_TRST L 13 21 21 JTAG_MCP_TDO 1 /\/v\lz JTAG_MCP_TDO_CONN @ 13
5
116w N 5e
-] /
"o JTAG_LVL_TRANS_EN_L 12 JoE* R0O606 e XDP connector
2 10K 402
GND 5%
1/16W
| MF-LF
2 402
NOSTUFF
R0605 PLACEMENT NOTE=Place close to U8000
10K
o U8 0 O 0 75 74 8 _=PP3V3_GPU_VDD33 N GPU_JTAG_TMS 674
vee pPTT L en
i
74%%5?(;107 — GPU_JTAG_TCK T hoz
GPU_JTAG TDI 7
2|a 'Q\ v|a GPU_JTAG TMS 6 74
N I/ — GPU_JTAG_TRST L 74 74 GPU_JTAG_TDO — TP_GPU_JTAG_TDO
GMUX CPLD Programming Port NCX—HNC g5 NCPE—XNC - — HAKE_BASE-TRUE
GND
CRITICAL )
PLACEMENT NOTE=Place close to U0600
J0600
1909782 =
M-RT-5M =
O—
GHUX_JTAG_CONN
ol eeavasoxor
o 2 TDO
o2 U9600
o 4 TMS
o= GMUX
ote TCK JTAG_GMUX_TCK 84
JTAG_GMUX_TDI s 84
O 5 JTAG_GMUX_TMS 9 84
o 9 JTAG_GMUX_TDO

JTAG Scan Chain
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J5713 (KEY BOARD CONN) FUNC_TEST ICT Test Points
: : USB PORTS reuz  PP3V3_S3 78 ez SYS LED ANODE R 10
Functional Test Poilints
PP5V S3 RTUSB A F TIT TRUE PP3V42 G3H 78 a2 LPC_CLK33M LPCPLUS 25 43 91 CPU FSB NO TEST
— TRUE 39 s
35650 (LEFT FAN CONN) > USB2 LTI N o — R WS_KBD1 P [ZD—zmuz  LEC AD<0..3> 1o a1 43 84 o1 _
FUNC TEST - : USB2 LT1 P o WS_KBD2 . [ —=z=us SPI ALT MOSI P No_TEST
! o= D
W KBD.
[ R =PP5V_SO_FAN LT 4 4 2erFfan — GND D= WS KBD3 [D—o=u=SEL ALT MISO “ R FSB A L<31..3> 10 14 88
[D—mmu= WS KBD4 . R LPC_FRAME L 1o a1 43 84 91 = roh ADS L
[ TRUE FAN LT PWM a0 = WS_KBDS5 a0 D= PM CLKRUN L o [ rRuE 1014 88
< >
D rRUE FAN LT TACH . rzuz  PP5V_S3 RTUSB B_F 3 WS_KBD6 " s SMC_TMS a0 | m— LRLE ESB_ADSTB_L<l..0 014 88
e WS KBD6 FSB D_L<63..0>
J5660 (RIGHT FAN CONN Eo>—z=ueUSB LT2 N 39 96 = WS_KBD s [z DEBUG RESET L s s [ TRUE 10 14 86
FSB_DBSY TL.
( ) opup  USB_LT2 P 39 96 R WS_KBD8 . D zaussuc o s [— TRUE S. S 10 14 88
FSB_DI. L< >
= ERUE EAN RT P a Zane GND. rue WS KBDO i D —mus _swe mer L a e = ERUE :— MY L=3..0 1014 68
FSB_DRDY T.
o TRUE FAN RT_TACH a0 L sue  WS_KBD10 4 ED—mmu=_sue wo1 o = rRuE 1014 88
<3..0>
Zane GND. |:| 5 TPs - PP5V S3 RTUSB C F gue  WS_KBD11 4 [CD—meus_swc mxr 39 41 42 43 = TRUE FzB D:TB LN 2 0> 1014 58 NC NO_TESTs
T Pan TRUE FSB_DSTB_L_P<3..0>
iR per Fa > Ee——— o ez WS_KBD12 4 [[)—mmus__serron use wie - = ERUE E— o e No_rEST
= rRUE 26 98 DR e TRUE .
repe  USB LT3 P ED—omus WS KBDI3 4 [ —mmuz_ SPT ALT CIK . [ — — 10 14 88 = . NC SMC FAN 3 TACH -
26 98
J6780 (MIC CONN) > e onD R WS_KBD14 . [D—meuz _serarcs e » | m— TEUE. [p— o1 es = rRUE NC_SMC_FAN_ 3 CTL .
TRUE
ez WS_KBD15_CAP u oD mus LeC SERIRQ 1 a1 43 = FSB REO Led..0n oo e = P NC_SMC_FAN 2_TACH -
— - BI_MIC LO 575 = ene WS _KBD16_NUM 1 rRuE  LPC PWRDWN L 1o a1 4 = — = 1ot e NC_SMC_FAN 2 _CTL
= J3401 (AIRPORT/BT/CAMERA CONN) ED—e——e o = o 3 0 TRUE a2
= TRUE BI MIC SHIELD 57 58 B WS_KBD17 as EED—mun  SMC_TDT a1 42 a3 FB NO_TESTs = TRUE NC_FW2_TPBP a7
E TRUE BI_MIC_HT 57 58 @ TRUE PCIE_MINI_D2R_P 17 30 90 112 R WS_KBD18 49 1740} TRUE SMC_TCK 41 42 43 NO_TEST < FW2_TPB! 37
rgue  PCIE MINI D2R N 17 30 %0 WS_KBD19 5 [D—mmu=_ SMC_RESET L. 41 a2 a3 == TRUE LB D DO263..0» 7172 79 95 = - NC_FW2 TPBIAS .
orue  PCIE MINI_R2D P 30 90 WS_KBD20 P — reus  SMC_ NMI 4 a3 KED LRUE EB_B_DO<63..0> TR0 es = TRUE NC_FW2_TPAP -
FB_B_BA<1>
rgue  PCIE MINI _R2D N 20 90 2 WS_KBD21 » 2 SMC_RX L 10 a1 a2 an = -LRUE L7380 98 = rRUE NC_FW2_TPAN .
FB B AS L
J6781 (LEFT SPEAKER) PCIE_CLK100M MINI_CONN P 30 s WS_KBD22 » [EED—mus_tecrivs cero 18 43 = TRUE ES(S) L7380 98 = rRuE NC_FW0_TPBP -
FB B L
B PCIE CLK100M MINI 8 = LRLE T ee
e SPKRAMP L1 OUT B o s [®—mmu=_ ECIE CLK100 NI_CONN N 30 96 sz WS_KBD23 s [ED—mmu=  ISSP SCLK P11 4 = - b B MA<I1S o = TRUE NC_FWO_TPBN -
— SPKRAMP L1 OUT N e 57 06 [—=eus MINI CLKREQ Q L 20 bes WS KB QUOFE L 4 ) —==ue ISSP SDATA P10 . = reug NC_FWO_TPAP 3
I SPKRAMB L2 OUT b i [—zeuz  PCIE WAKE L 717909 [T)—muz WS LEFT SHIFT KBD . C—}—zmuz  SMC ONOFF L ez e [n TRUE NC_ESTARLDO_EN .
rRUE SPKRAMP L2 OUT N 56 57 96 [>—z=ue MINI RESET CONNL 5 R WS_LEFT OPTION KBD 15 reue  PM SYSRST L 25 a = TRUE NC_ALS GAIN a2
oy teue  PP5V_WLAN 20 [D—==u= WS _CONTROL_KBD a0 [ECD—mue  BEL FB
[ FESV 53 BICAIRRA T NC NO_TESTs
PP5V_S3_BTCAMERA F 30 == BKL_GD LVDS NO TESTs —
J6782 (RIGHT & SUB SPEAKER) — B MB! MC_A DA 7 44 01 J4800 (FRONT CABLE CONN) [»—zzus  BKL_SW No_TEST
SHBUS SMC A 53 8CL 7an 94 BRLT EN 85 TRUE LVDS_A DATA N<0> o1 04 95 ? Ib CPU PECI HCw o
= rRUE SPKRAMP_LFE_OUT_P 56 57 96 USh CAMERA CoNN B [ET>—mmu= PP3V42 G3H LIDSWITCH R 4 e E—— = " o o TP_CPU_TEST3 NC_CPU_TEST3
BKL_SCL LVD: A DATA P<0> —_— -
= TRUE SPKRAMP_LFE_OUT N 56 57 96 0% [z PPSV S3 IR R w0 LRLE o1 84 98 16 TP_ENET INTR L pu— RRE-PASETTRUE NG ENET INTR L
| — _meuz  USB_CAMERA CONN_N 30 96 rpup  BKL SDA B R LVDS B _CLK P o1 80 0 = T
@ TRUE SPKRAMP_R1_OUT_ P 56 57 96 R SMC_LID R 40 18 TP_ENET PWRDWN_ T _— ENET PWRDWN_ T
CONN_USB2_BT P 30 96 LCD_BKLT PWM 84 85 TRUE LVDS_B_DATA N<0> 81 84 95 —
= rRUE SPKRAMP_R1_OUT N 56 57 96 CONN USB2 BT N —= ey IR RX OUT w0 [ S — = s TP_FW643 AVREG —_ FW643 AVREG
= rRUE SPKRAMP_R2_OUT P 56 57 96 D—= 0% [»—c=uz  SYS LED ANODE w0 az => -LRUE LVDS B DATA P<0> o1 84 99 s TP_FW643_TDI p— FW643 TDI
LVDS_EG_A DATA N<2> —
= R SPKRAMP_R2_OUT N s6 57 96 33500 (EXPRESS CARD CONN) D X — ve s 5 TP _MEM A A<15> p MEM A A<15>
TRUE =
<2> —_—
. PP1V5 SO EXCARD SWITCH . J_ 16 TP_MEM A CKE<2 = E - — MEM A CKE<2>
J9000 (LVDS CONN) -_““—PCIE WAKE L = J5502 (SENSOR CONN) 16 TP_MEM A CKE<3> _BASE=TRUENC MEM A CKE<3>
717 30 31 =R
BKL_SYNC 78 85 SMBUS_MCP_0_CLK 1321 44 0 2 MCPTHMSNS D_P 47 96 15 TP_MEM_A_CLK2N — B msrmusw A_CLK2N
l::zg’—“‘m— II:§E>—'LEH'E— -_’LIH.E— 15 TP_MEM A CLK2P TRIE — NC_MEM A CLK2P
R PP W_LCD [ " MBUS_MCP_0_DATA 132 a0 sue  MCPTHM; D, a7 96 MAKE BASE-TRUE
[ =PP3V3 SO DDC LCD PR PP3V3 S0 EXCARD SWITCH 5 POWER e TP _MEM A CLK3N po— NC_MEM A CLKSN
MAKE BASE-TRUE
[Z)—mmuz PBVOUT_SO_LCDBKLT s [] 2 70 needed PP3V3_S3 EXCARD SWITCH _ s RAILS NC NO_TESTs e ZE_MEM_A_CLKIE prreT— NC_MEM_A_CLK3E
[E»—zmu= LVDS DDC CIK 78 51 o) rauz USB2 EXCARD CONN N 31 96 FUNC_TEST o s no-rEsT e LE_MEM_A_CLKAN T e MBI A_CLRAN
[ET>—zsu=_ LVDS DDC DATA 78 51 USB2_EXCARD CONN P | —— 2133 36 4y 67 02 54 TP _PCI AD<31..8> NC_PCI AD<31..8> i Ib MEM A CLK4P = ZRLE- NC MEM A CLK4P
T 31 96 1 .. — wem _____ NC PCI AD<31..8> = -
LVDS_CONN_A DATA P<0> EXCARD CPUSB_L D= EEBUS G3H________o TP PCI C BE L<3..0> —— paproror 08 NC_PCI C BE L<3..0> 1 L _MBM A CLKSN = Ui Pr NG MEM A CLKSN
3 76 81 95 o= 2 1 . — mepe~  NC PCI C BE L<3..0> = =
[ — R PPB PU_IMVP_I s == VKb PASE-TRUE 1 TP _MEM A CLKSP — s hOFTTRUENC MEM A_CLKSP
LVDS_CONN_A DATA_ N<0> 78 82 95 EXCARD CLKREQ CONN L n L) 19 TP_PCI_CLKO — TRUE NC_PCI_CLKO — UAKE PASE-TRUE
LUDS_CONN A DATA P<1> __ s w1 o XGARD CPPE L ED—muz  PP3V42 G3H 2 s a2 — = JAKE PASE-TRUE [ — 1 TP _MEM A CS L<2> —_  PASESTRUE o MEM A_CS_L<2>
@-’mﬂ.ﬂ— @_mm— 31 19 _— - — =
o LVDS_CONN A DATA N<1> 78 81 o5 PLT RESET SWITCH L ED—musEESV 53 ° TP_PCI DEVSEL L e NC_PCI _DEVSEL L e LE_MEM A CS L<3> = s NG MEM A CS L<3»
T 2 1 = = T U —
LVDS_CONN_A DATA P<2> e 81 o5 PCIE_EXCARD D2R P [ED—=eus PPV SO N TP_PCI_FRAME L —— e BASE-TRUE NC_PCI FRAME L e IE MEM A ODT<2> = s e mEM A opT<2>
[Z>—z=ueLVDS CONN A DATA P<2> [D)—ceus  PCIE EXCARD D2R P 17319 19 — TRuE = =
— R PPVCORE_S0_CP! N = MAKE_BASE-TRUE 16 TP_MEM_A_ODT<3> — oRRRC-PASETTRURC MEM_A_ODT<3>
[[>—mmuz LVDS CONN A DATA N<2> e 81 s [[>—mmu=_ ECIE EXCARD D2R N 17 31 %0 R 1o TP_PCI GNTO L - NC_PCI GNTO L NAEE BASEoTRU:
1LVDS_CONN_A_CLK_F_P 78 95 PCIE_EXCARD_R2D_P 8 EEVCORE_S0_MCP v TP_PCI_GNT1 L R oRSETTROE PCI_GNT1_L ? Ib MEM B A<1S> i T TURC MEM B A<15>
R ED R 31 90 19 ogue _______ NC PCI GNT1 L =
LVDS_CONN A CLK F N 78 95 — PCIE_EXCARD R2D N [ED—waue PP3V3 S5 80 TP_PCI_INTW L g MSETRUE NC_PCI INTW L e Ib SEM B CKD=2» ailie " UNC MEM B CKE<2>
[C®»—z=us  PCIE EXCARD R2D N 510 1 rnE =
> euz  PP3V3 S3 76 MAKE_BASE-TRUE 1 TP_MEM_B_CLK2P oot e MEM_B_CLK2P
LVDS CONN B DATA P<0> 78 81 95 PCIE CLK100M EXCARD CONN P 31 96 19 TP_PCI INTX L — TRuE- NC_PCI INTX L — -
S e — rpue  PP3V3_ SO 89 96 —— MAKE_BASE=TRUE 16 TP _MEM B_CLK3N p— RO BASESTRURC MEM B_CLK3N
— R LVDS CONN_B DATA N<0> 78 81 95 [EZD>—weuz PCIE CLK100M EXCARD CONN N 51 s PP2V5 SO 15 TP_PCI_INTY L P NC_PCI INTY L = NAKS BRSEoTRG
LVDS_CONN B DATA P<1> 78 81 o5 J5800 (IPD FLEX CONN) ED—=u= = ° TP_PCI_INTZ L — AN BASE-TRUE NC_PCI_INTZ L )5 L _MBM B _CLKIP = TRLE NC MEM B CLK3P
1 — TR = =
- rppe  PP1V2_SO s v p—— 16 TP_MEM B_CLK4N — e PASETTRURIC MEM B CLK4N
guz  LUDS CONN B DATA N<I> .4 g1 s [E5D—=mux PP3V3 S3 LDO - 1o TP_PCI IRDY L ] SE=TRU NC_PCI IRDY L = MRS PASETRUE
LVDS_CONN_B_DATA P<2> 78 81 95 [E—ueuz PPIBVS S3 2 s [ED—smue BPIVE SO N TP _PCI PAR — JAKE BASE-TRUE NC_PCI_PAR e Ib MEM B CLK4P — RRLE NC MEM B CLK4P
11 19 — TRUR N e A - -t
LVDS_CONN B DATA N<2> 55 6 o5 reus  TPAD_GND_F [ED—mus PRLVORIVS 83 : TP_PCI PERR L . mmohSETTRUE NC_PCI _PERR L 1 L _MBM B_CLKSN = e C MEM B CLRSN
[Ez>—ceue  LVDS CONN B DATA N<2> = s0 1 — meue_~  NC PCI PERRL = MAKE BASE-TRUE
ED>—= LVDS CONN B CLK F P 78 95 rmue 22 CS L [ED—mus PRLVORIYS 80 ® TP PCI RESETL L = MAKS PASE-TRUE NG PCI RESETL L 1 TP _MEM B _CLKSP j— Pt NC_MEM B CLK5P
) 0= 45 50 1 — oeue = =
LVDS_CONN_B_CLK F_N 25 05 = rene 22 DEBUG3 [ED—Tmus EENCEDRR ISKS T TP_PCI_SERR L NC_PCI_SERR L 1 TP_MEM B CS L<2> — nKE PASETRURGC MEM B_CS_L<2>
[o>—z=ue LVDS CONN B CLK F N T 49 s0 19 — -
LED_RETURN_ 1 o 65 > reue %2 MISO 0 50 [ED—FeusERLV0S 50 ° TP_PCI STOP L — JiAKE _BASE-TRUE NC_PCI STOP L e Le_MEM_B_CS_L<3> = S PP " "N MEM B _CS L<3»
= 1 Ry — LI MENM
- : L ED RETURN 2 e = : 9 BOOST T it [ED—mus_Peivzrivos ss o P PO TRDY L MAKE_BASE-TRUE NC_PCT TRDY L 16 TP _MEM B_ODT<2> MAKE _BASE-TRUE yc MEM _B_ODT<2>
T . . 1 TRLE -
LED RETURN 3 78 85 [[>—zeuz 22 BOOT CFG1 4 50 [EE)—ausEECEUVIT 50 ° TP_PCIE_CLK100M PE4P MAKE_BASE=TRUE NC_PCIE CLK100M PE4P e IE MEM B ODT<3> g PO NG MEM B ODT<3>
= 1 TAuE
PPOVIROV 0_DDRVTT 5 = TP_MLB_RAM_SIZE HRKP PASETRUENC MIB_RAM_SIZE
LED_RETURN 4 %2 CLKI ED—=uE MAKE_BASE=TRUE 2 LRIE
LED RETURN 5 e e ED—==u= 72 iEY ch . %0 = reug PP1V2R1VOS5_ENET s v IE_PCIE CLKIOOM PESN ke PASETRUS NC_PCIE_CLKL00M PESN . TP_MLB_RAM VENDOR p— e MSETTRUE N¢ MLB RAM VENDOR
— R 6 85 Ty e 49 50 = PP3V3 ENET PHY 1 TP_PCIE CLK100M PESP B i NC_PCIE CLK100M PESP = MAKE BASE-TRUE
LED RETURN 6 8 o reup 22 RESET D= — ° TP_PCIE CLK100M PE6N e o ™8YE  NC_PCIE CLK100M PE6N " LP_GPU_BUFRST_L = grve NC_CPU_BUFRSI_L
45 50 =
@—:'“‘"“WD— = E—— ED>—mus  PPVE FW . v e —— = [ ———— 2 TP_GPU_GSTATE<0> i JAKP BASE-TRUEVC Gpy GSTATE<O0>
RUE i 49 50 17 — =
< |:| 4T = reue  PICKB L D= ERIVO FW ° TP_PCIE PE4_D2RN NC_PCIE PE4 D2RN 7 LB _GPU GSIAMLSl> = "t T NG GPU GSTATE<1>
45 50 1 = =
= E—— 2 PP3V3_SOGPU N D POIE DE4 DIRD NG BGIE DE4 DIRD s TP_GPU_MIOA D<9..0> pu— MAKE_BASE-TRUENC GPU MIOA D<9..0>
—mue o s @950 17 — teue NC PCIE PhE DLRP f— =
J4500 (SATA ODD CONN) PSOC_MOSI ZRUE__PPLVL_SOGPY : TP PE4 CLKREQ L NC PE4 CLKREQ L 7 TP_GPU_MIOA DE p— e e _GPU_MIOA DE
45 50 1 = =
|:| 3 Tps PS0C SCLK o 8 PP1V8 SOGPU_ISNS N b DEX CLKREG L NG PEX CLEREG L 74 TP_GPU_PGOOD_OUT L pu— rRnEPRSE"TRUENC GPU_PGOOD_OUT L
[ETD>—zmus_ SMC_ODD_DETECT 1 a1 @—“‘"“m 7 aaee [ED—zmu=_ PPIVS SOGPU ISNS R a2 1o TP_LPC_DRQO L e NC_LPC_DRQO L
TRUE 'A_ODD_D2R C_P n [ muz  PP3V3 S5 AVREF SM MAKE BASE=TRUE
frane SATA O 2R C 38 90 7oA R WVREF_SMC a1 a2 0 :i zizz 2 ﬁzilp c Si$2 - ﬁzip 75 TP_LVDS EG B _CLK N ] NC_LVDS EG B CLK N
(> mus  SATA ODD D2R C N 36 90 6900 (DC 20 com) =T meue_ PP18VS 750 = b SATA C R2D O Nc S 75 TP_LVDS_EG_B_CLK_P ranEonor "“U"Ne_ TVDS_EG_B_CLK_P
J ( D POWER NN 20 A R2D N —— TRUE NI ATA C_R2D _CN _— MAKE_BASE=TRUE
@ TRUE SATA_ODD_R2D_P 38 90 . ADAPTER SENSE . E TRUE PPDCIN_ G3H 8 TP SATA C R2D CP T MARE_BASE=TRUE NC SATA C R2D CP 75 TP_LVDS_EG_BKL_PWM _— TRUE_ NC_LVDS_EG_BKL_PWM
[—mmuz_ SATA ODD R2D N 3 90 L — PPVCORE_S0_MCP Ve 0 — e N TP_LVDS_IG B CLKN p— MAKE BASE-TRUE NG LVDS_IG B CLKN
TRUE GND [D—ceus  PPLBVS DCIN FUSE o = PPMCPDDR ISNS 20 TP_SATA D D2RN NC_SATA D_D2RN = T
[ —ceus  PPMCPDDR ISNS 5 . TP_LVDS IG B CLKP j— e NC_LVDS_IG B CLKP
5 TPs 20 TP_SATA_D_D2RP TRUE NC_SATA D _D2RP —_— .
TRUE GND TP SATA D R2D CN NC_SATA D R2D CN 9 TP_LVDS_IG_BKL_PWM — MAKE PASE-TRUE NC VDS _IG BKL_PWM
20 = =
J4501 (SATA HDD CONN) L [®>—zu=EEVITDDR S3 . b SATA D R2D CP C SATA D R2D OD a TP_MCP_BUF SIO CLK — UAKR PASESTRUE o MCP BUF_SIO_CLK
J6950 (MAIN BATT CONN) = mens PP1V8 GPUIFPX N 0 . H 17 TP_MCP_GPIO_18 = TR ohSETTRUENC MCP_GPIO_18
PP5V_S0_HDD_FLT 2 —_ R PPVBAT G3H CONN F 58 0 :i zi;z E ﬁzig MAKE_BASE-TRUE Ng zi;z E ﬁzRN 2 TP_MCP_KBDRSTIN L p— e -PASE-TRURiC MCP KBDRSTIN L
> —z=ueSATA HDD R2D P 38 90 ) R MBI MC_BSA_SCL 7 44 94 = e BASETRUS " RE 20 TP_MCP_SATALED_L j— HREE PASE=TRUENC MCP_SATALED_L
ED>—mue SATA HDD_R2D_N 38 90 R SMBUS SMC BSA SDA e s 20 TP_SATA E _R2D CN m; — NC_SATA_E_R2D_CN — MAKE_BASE=TRUE
SATA HDD D2R C N s 00 — . SMC BS ALRT L a1z s 20 TP_SATA_E_R2D_CP TmE’EASE:TRUE NC_SATA_E_R2D_CP
20 TP_SATA_F_D2RN — NC_SATA_F_D2RN
e ATA_HDD_D2R_C_P 55 90 \iAke_sAsE-TROE
20 TP_SATA _F_D2RP TRUE NC_SATA_F_D2RP
TRUE GND TRUE GND 20 TP_SATA_F_R2D_CN NC_SATA F_R2D CN Functional / ICT Test
J_ J_ 20 TP_SATA F_R2D_CP NC_SATA F_R2D CP
= = SYNC_MASTER=K20_MLB SYNC_DATE=09/24/200
TP_SB_A20GATE B_A2 ATE — — —
J5815 (KBD BACKLIGHT CONN) = ne s —
suz  KBDLED ANODE s J6995 (BAT LED CONN) w2 TP_SMC P41 NC_SMC P4l NOTICE OF PROPRIETARY PROPERTY
PP3V42 G3H — e
SMC_KDBLED PRESENT L 50 [ Tee = IE_USB_10P MAKE_BASE=TRUE NC USB _10P THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
R SMBUS_SMC_BSA_SDA 7 44 94 20 TP_USB_11N — NC_USB_11N PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
TRuE GND [[D>—mmu=_ SMBUS_SMC BSA SCL 7 a0 s 20 TP_USB 11P e SETTRUE NC_USB_11P AGREES TO THE FOLLOWING
[C»—zmuz  SMC BIL BUTTON DB L 42 59 N TP_USB_EXTDN s —PASETTRUE  NC USB_EXTDN T TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Tp U_EE EXTDP m’:ﬁE’EASE:TRUE ME EXTDP II NOT TO REPRODUCE OR COPY IT
B
FUNC_TEST GND 9 TP USB MININ MAKE_BASE=TRUE NC USB MININ III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
TRUE =
TRUE GND J_ 9 TP_USB_MINIP e iE-BRSETTRUE  NC USB MINIP SYAOR DY A
J_ GND — 13 TP_XDP_OBSDATA B2 — T’\!ﬁEiEASE: RoE NC_XDP_OBSDATA_ B2
= N = uaxs_pAse-TRUE D 051-8071 s
. 13 TP_XDP_OBSDATA_ B3 _— — NC_XDP_OBSDATA_ B3
ps i
= APPLE INC. — — —
NONE 7 %8
]
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"G3Hot" (Always-Present) Rails 3.3V-2.5V Rails 1.8V/DDR 1.5V Rails "FW" (FireWire) Rails
6o _=PPBUS G3H PPBUS_G3H 745 2 _=PP3V3 S5 REG PP3V3_S5 7 06 66 _=PP1V8 SO REG . B
— HIN LINE WIDTA=0.4 mm . S m
MIN NECK WIDTHa0.25 mm 500 mA max supply - 36 =PPVOUT FW_FWPWRSW — PPBUS_FW_FWBOOST
VOLTAGE=8YV. . —
MAKE. BASETRUE MAKE BASE-TRUE
—— . . PP3V3R1V8 SO MCP IFP VDD VOLTAGE=6V
190 ma — = 18 24 MAKE BASE-TRUE
—— =PPVIN S5 P5VP3V3 —— =PP3V3 S5 ROM -
P 62 — 43 52 — =PPVIN PFWBOOST 66
@ — =PPVIN SO_CPUVTTSO s — =PP3V3 S5 MEMRESET 29 E= =peivs so mce prp vipo o6 =
— =PPBUS_SO_LCDBKLT 86 — =PP3v3_S3_P3V3S3FET 68
— — 66 _=PFWBOOST_REG e
< — =PPVIN GPU GPUVCORE 77 — =PP3V3 SO _LCD 7 63 _=PPDDR S3 REG = mip‘l:‘z:?'x;s“jzs - 5 =S
& — =PPVIN S5 CPU IMVP ISNS R s — =PP3V3 S0 P3V3SOFET 8 e romieo 2
—— =PPVIN_S0_PSVRTSO_MCPCORE o —  =PP3V3_GPU_P3V3GPUFET 68 AR ERSTeTRIE
—_— —_— PP3V3 S5 PWRCTL -~ PPBOOST FW_FWPWRSW_F 36
—_— =PPVIN_ S3 DDRREG —_— = =PP1V8R1VS5 SO MCP FET
~— 63 — 7 = 8 36 _=PPBOOST S5 FW_FET j— PPVP_FW 7
< — =PPVIN SOGPU P1V8P1V1 e — =PP3V3 S5 P1VOSFET P —— _=PPVIN S0 DDRREG LDO & === — "
* — =PPVBAT G3H P3V42G3H 59 p——— =PP3V3 S5 MCP 22 23 §——— =PPIV5 S3 MEM A 27
< — =PPVIN S0 P1V05S5 66 — =PP3V3 S5 MCP GPIO 18 20 — =PP1VS S3 MEM B 28 .
—— =PPVIN PBUS_KBDLED 9 —— =PP3V3 FW_LATEVG ACTIVE 36 —— _=PP1V5 S3 29
— — — a7
_— =PPVIN S5 FWPWRSW —— =PP3V3 S5 MCPPWRGD —
L i r— i 65 _=PP1VSRIVS SO FET — PPIVBR1VS S0 7
_— =PPVIN_S5_BKL —— =PP3V3_FW_LATEVG 37 —_— MIN_LINE_WIDTH=0.6 MM
— =PP3V3_S5_PIVOSENETFET 3 oy
— =PP3V3 S5 P3V3ENETFET 2 HNKE_PASECTROR
—_— 4771 mA —_— ISNS R 46
—— =PP3V3_S5_ DP_PORT_PWR 82
130 ma =pP1vs 50 cPU .
500 ma
=PP3V3_S3 FET PP3V3_S3 =PP1VS 50 vlMON =
45 _=PPVIN S5_CPU IMVP_ ISNS PPBUS CPU_IMVP_ISNS ; e 7 o PP1VO_FW_REG PP1VO_FW ,
MIN LINE WIDTH=0.4 Mit
MIN_NECK WIDTH=0.25 MM 3 66 33 _=PP1V5 EXP SO o PP1VS EXP SO
VOLTAGE=5' MAKE_BASE-TRUE — e — .
E_BASE=TRUE - MIN_NECK_WIDTH=0.2 MAKE_BASE=TRUE
— =PPVIN S5 CPU IMVP o —  =pP3V3 S3 GMUX o Zi::iins;;xw | =PP1VO_FW_FWPHY .
— =PP3V3 S3 BT 30 —  -ppivs 50 mxcamp n
— =PP3V3 S3 P1V8S0
.5 _=PP18V5 DCIN CONN — PPDCIN G3H B —— e " " .
— MIN_LINE_WIDTH=0.6 MM — =PP3V3_S3_SMBUS_SMC_A_S3 a1 23 16 __=PP1VBR1VS SO MCP MEM — 7 GPU" Rails
N ENCCK WIDTH=0.25 MM —  -PP3V3 S3 SMs st s _=PP3V3 SOGPU_FET — PP3V3_SOGPU N
MAKE_BASE=TRUE —__ =PP3V3_S3_TPAD -
_S3_ s s ——
— =PPDCIN_S5_CHGR 60 — =pp3v3 M 851 — -PP1vs 50 MEM A 2
— =PP3V3 S3 WLAN —  -pPivs so MEM B —
5o _=PP3V42 G3H REG p— PP3V42 G3H 7 a2 —— 20 w 8 r— e
— — =PP3V3 S3 MCP GPIO 2 —PEMCPDDR ISNS “ = 7 75
—— =PP3V3 S3 VREFMRGN 26
$ —— =PP3V3 MBU. MC_MGMT. aa 68 66 _=PR1V0S_S0 FET _— mip‘]xgi.ifn.a — 7 —— =PP3V3 GPU_LVDS DDC 81
—— =PP3V42 G3H SMCUSBMUX 39 —— =PP3V3_S3 EXCARD 31 MIN_NECK_WIDTH=0.2 MM
PP3V42 G3H SMBUS SMC BSA “ — =PP3V3 S3 PI1VSEXPS0 o o oo nE — =PP3V3 GPU PWRCTL o
E PP3V42_ G3H LIDSWITCH 0 P1V0S S0 MCP AVDD UF 23 — =PP3V3 GPU VCORELOGIC 7
=PP3V3_S5_SMC a1 a2 51 =PP1V0S_SO_MCP_PEX DUDD s 22
=PP3V3 S5 LPCPLUS s 1034 ma —PP1V0S S0 MCP SATA DVDD o 2 — =PP3V3 GPU P1V8S0 6
=PPVIN_S5_ SMCVREF a2 s _=PP3V3 SO_FET — PP3V3_S0 7 9 96 =PP1V05 S0 MCP HDMI VDD 18 24
WIN LINE WIDTA=0.3 M
=PP3V42_G3H_PWRCTL 67 MIN NECK WIDTH: =PP1V0! 0_VMON 67
_ VOLTAGE=3. 3V |
=PP3V42 G3H CHGR 60 MAKE_BASE-TRUE =PP1V05 SO MCP PLL PEX UF 23 ., =PP1V1 SOGPU_REG - ,
=PP3V3 S5 RTC D 25 =PP3V3 S0_LPCPLUS a3 — MIN_LINE_WIDTH=0.6 MM
=PP3V42 G3H BATT 50 =pP3V3 SO0 _SMC . K K wIoTa=0.2 w0
= = PP1VOS S0 MCP PLL UF =PP1V05 S0 MCP PLL UF 23 66 s
— =PP3V42 G3H TPAD o — =PP3V3 S0 _SMBUS_ SMC_B_ S0 aa WAKE_BASE~TRUE  MIN_LINE_WIDTH=0.6 MM -
—PP3V42 G3H BMON_ISNS s ——  -PP3V3 SO MCPDDRISNS 6 eyt —  -PP1vi GPU PEX TOVDD o
=PP3V42 G3H CPUCOREISNS . — =PP3V3 S0 GPUIVBISNS “ 23 s __=PP1V0S SO MCP PEX DVDD — —PP1V05 S0 MCP PEX DVDDO 1 — _-ep1vi GPU PEX IoVDD 6
. — =PP3V3 SO CPUTHMSNS a“ —PP1V05 S0 MCP PEX DVDDL 1 — PRIVl GPU PEX PLLXVDD .
5V Rails ——— —
&_— =PP3V3 S0_GPUTHMSNS a7 — =PRIVl GPU PLLVDD 74
2 _=PP5V_S3 REG — PP5V_S3 B — =PP3V3 SO FAN LT 15 23 __PP1VO5 SO MCP PEX AVDD — —PP1V05 S0 MCP PEX AVDDO 17 — =ee1vi Geu © PLrvDD 74
— WIN LINE WIDTH=0.5 mm r— Hae_Bno-TRoR — —
MIN B wIpTa-0 25 mn — =PP3V3 S0 FAN RT 15 —— —PP1V05 S0 MCP PEX AVDDL 1 — =eeiv1 Geu vIp prrvep 7
MAKE_BASE=TRUE — =PP3V3_S0_IMVP 61 —  =pP1vi GPU n
- = 23 5 __=PP1VO5 S0 MCP SATA DVDD — —PP1V05 S0 MCP SATA DVDDO 20 =
— =PP5V_S3 SYSLED @ — =PP3V3 SO PWRCTL 6 = — =ee1v1 ceu zrecp sovep 76
— -ppsy s3 — =PP3V3 S0_DDC_LCD
p———=RRAV_S53_RICAMERA. 20 —— T 23 __PP1VO5 SO MCP SATA AVDD —— —PP1V05 SO MCP SATA AVDDO 20
—_PD5V 53 WLAN 0 — =PP3V3 SO_XDP 6513 ae_pns-TRoR — (1.1v for a0l
— =PP5V_S3 IR 0 — =PP3V3 SO MCPCOREISNS 16 66 _=PP1VO5 S5 MCP — PP1V2RIVO5 S5 - 5 ¢ =PP1V8_GPUIFPX REG — PP1V8_GPUIFPX B
— — — — MIN LINE WIDTH=0.
— =PP5V_S3_DDRREG 6 — =PP3V3 S0 XDP 6813 MIN_NECK_WIDTH=0.15 MM
= = VOLTAGE=T .8V
—— =PP5V_S3_ GPUVCORE 77 —— =PPSPD SO0 _MEM A 27 241 mA max load MAKE_BASE=TRUE
—_— =PP5V_S3_RTUSB —_— =PPSPD_S0_MEM B =PP1V05 S5 MCP VDD AUXC
—— 39 98 p——— =PPSPD SO MEM 28 105 mA/241 mA 22 23 —PP1V8 GPU IFPX e
— =PP5V_S3_TPAD 0 — =PP3V3_SO_SMBUS_MCP_0 a 139 ma/ 0 ma —  -PP1V05 ENET PI 33 —
=PP5V_S3_P1V0O5SOFET . —PP3V3 S0 _GMUX " —  -PP1V05 S5 PIVOSSOFET s
— =PP5V_S3 MCPDDRFET P — =PP3V3 SO DPMUX &
’—E 65 _=PPCPUVTT SO REG PPCPUVTT SO i
=PP5V_S3 TTCLAMP 68 =PP3V3_S0_DPCONN 82 MIN_LINE_WIDTH=0.6 MM
P5V_S3_AUDIO_PWR R =PP3V3_S0_P1V2P2V5 o 5300 ma e ayrorz . _=PP1V8 SOGPU_ISNS PP1V8_SOGPU_ISNS B
— Yz, BASELTROE T
=PP3V3 SO0 _MCP_GPIO 18 19 21 ,lso UD o
=PP1v0S S0 cPU .
=PP3V3 S0 HDCPROM 24 4500 mA 6101z a3 el MAKE EASE:T‘I’(’UE
=PP3V3R1V5_SO_MCP_HDA PLV03 S0 SHC LS o -PP1V8 GPU FB VDD
o =PP5V_S0 REG — PP5V_S0 B ——— S 1182 ma —  -PP1V05 S0 MCP FSB o 14 22 23 ’—E 7273 79 80
— MIN LINE WIDTH=0.6 MM — =PP3V3 S0 MCP PLL UF 23 — =PP1V8 GPU FB VDDQ 5 72 73 79 80
MIN_NECK_WIDTH=0.25 MM -_— -_
m?gigimuﬁ — =PP3V3 SO MCP VPLL UF 24 — =PP1V8 GPU_FBVDDQ 70
— g —— =PP3V3 S0 MCP DAC UF =PPVTT S3 DDR BUF _— PPVTTDDR _S3 — =PP1V8_GPU_FBIO
—  —PP5V_SO_FAN LT S a —— 2 20 = o e w0 S 7 = ”
r— _PPSV SO FAN RT — =PP3V3_S0_MCP 21 22 23 WIN NECK_WIDTH-0.2 1M
= ooy S0 cpu 11w “° \ — =PP3V3 S0 AUDIO 5357 58 e
— - ! p— =PP3V3 SO _ODD 38 77 a5 _=PPVCORE_GPU_REG — PPVCORE_GPU 5
— _=PP5V_S0_CPUVTTSO 65 = 63 _=PPUTT SO DDR LDO — PPOVIROV7S SO DDRVTT 5 = D L6 MM
—_— — =PP3V3 0_VMON 67 —_— mm .2 MM
— =PP5V_SOGPU_P1V1P1V8 GPU o = e
— —— =PP3V3 S0 SMBUS MCP 1 a4
— =PP5V_S0_LPCPLUS a f—
= — =PP3V3 SO REMTHMSNS e =PPVCORE_GPU 7
— =PP5V_S0_ODD 38 r—— =PPOV75 S0 MEM VIT A 27
— =PP3V3 S0 EXCARD "
— =PP5 0_HDD 38 — — =PPOV75 SO MEM VTT B 28
= == — =PP3V3 S0 LVDSDDCMUX 5 =
—  —PPVIN PPSV_KBDLED 5 — — =PPVTT S0 vrTCLAMP 68
—_— = = p—— P3V3 S0 BATTCHARGERTMPSNSR a7 — g3 __=PP1V8 GPU REG — o PP1V8_SOGPU_ISNS R 7
OR 0.75 _— .6 MM
—— —PP3V3 GPU SMBUS SMC 0 SO “ x v 12
—_ =PP3V3_S0_TPAD 50 ENET Rail MAKE_BASE=TRUE
——  =PP3V3 SO_MCP_PLL_VLDO e ails
P — =PP1 P I R
— =PP3V3 FW_FWPHY 35 37 33 =PP1V05_ENET_ FET — PP1V2R1VO5 ENET 7 — V8 _SOGPU ISNS ae
. " " . r——— — WIDT 4 MM
_— =PP3V3 FW _P1VOFW
Chipset "VCore" Rails 66 MIN NECK !
MAKE_BASE=TRUE
— =PP1V05_ENET MCP_PLL_MAC 23 0
< _=PPVCORE_S0_CPU_REG _ PPVCORE_S0_CPU B —— Power Aliases
— HIN LINE WIDTH=0.6 M _
MIN NECK_WIDTH=0.25 MM )y — =PPIVO5 ENET MCP RMGT 18 23
VOLTAGE=T.25V —  _PP1V05 ENET PHY SYNC_MASTER=RXU_K20 SYNC_DATE=05/07/200
MAKE_BASE=TRUE — 32
— =PPVCORE_S0_CPU 11 12 45 NOTICE OF PROPRIETARY PROPERTY
=PP3V3 ENET_ FET _— PP3V3 ENET PHY
= 33 7 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
o7 _—PP2V5_S0_REG — PP2V5_S0 5 P MIN LINE 1 LINE_&ID%g*U.g % PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
— HIN_LINE WIDT! YoM NEERSWIDTH=0. AGREES TO THE FOLLOWING
et MARE_BASE=TRUE I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Nk shapoTRUE — =PP3V3 ENET MCP RMGT 18 23
- - II NOT TO REPRODUCE OR COPY IT
—  =PP2V5_S0_GMUX 54
— =PP3V3_ ENET PHY 32 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
TZE JORANING NOUBER REV:
s _=PPMCPCORE_SO0_REG — N & __=PP1V2_SO0_REG — PP1V2_S0 .
D 051-8071 s
APPLE INC. .
CALE OF
=PPVCORE_S0_MCP 22 23 as — =PP1V2_ S0_GMUX 84
— — NONE 8 o8
|

8 7 6
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ZT0982
STDOFF-4.50D.

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

Thermal Module Holes

ZT0984
STDOFF-4.50D.98H-1.1-3.48-TH

98H-1.1-3.48-TH

Top GPU Right
TM Hole =
ZT0980
STDOFF-4.50D.98H-1.1-3.48-TH

©

ZT0983

ZT0981
STDOFF-4.50D.98H-1.1-3.48-TH

ZT0985

ZT0986
STDOFF-4.50D.98H-1.1-3.48-TH

SH0902
2.0DIA-TALL-EMI-MLB-M97-M98
SM

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

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

SH0920
1.4DIA-SHORT-EMI-MLB-M97-M98
SM

26

72

SH0912
1.4DIA-SHORT-EMI-MLB-M97-M98 ¢
sM

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

SH0930
2.0DIA-TALL-EMI-MLB-M97-M98
SM

@1—.

2.0DIA-TALL-EMI-MLB-M97-M
SM

@17.

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

SH0931
2.0DIA-TALL-EMI-MLB-M97-M98
SM

©r

SH0932
2.0DIA-TALL-EMI-MLB-M97-M98
SM

S
1.4DIA-SHORT-EMI-MLB-M97-M
SM L

SH0900

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

SM

0903

SH

SM
:1

-©

SH0901

SM

@

1.4DIA

SH0911
SHQRT-EMI-MLB-M97-M98

@ 1

SH0923

SH0913

SH0914

S

@1—- H0924
2.0DIA-TALL-EMI-MLB-M97-M98
M

SHO0916

SH0918

SH0917

SM

%)

S

@1—- H0919
2.0DIA-TALL-EMI-MLB-M97-M98

SM

0

%)

2.0D1

SH0922
A-TALL-EMI-MLB-M97-M98
SM

0

SH0934

1.4DIA-SHORT-EMI-MLB-M97-M98 s 75
SM
———0
: }—1 )
1.4DIA-SHORT-EMI-MLB-M97-M98

SM
-41@

CPU signals

TP_IMVP6_ CLKEN I,
MAKE_BASE=TRUE

CPU VID<0..6>

88 11

VR_PWRGD_CLKEN L

IMVP6 VID<0..6>

MAKE_BASE-TRUE

88 10 _CPU BSEL<0..2> —

=MCP BSEL<0..2>

MAKE_BASE-TRUE.

25 __MEM_VIT EN

=DDRVTT_EN

MAKE_BASE-TRUE

TP_SPI CS1 R L USE MLB

=SPI CS1 R L USE MLB

MAKE_BASE-TRUE

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

GPU

50 65 _PEG D2R P<0..15>

signals

=pEG

D2R P<0..15>

61

61 88

63 68

21 43

HAKE_BASE=TRUE

PEG D2R N<0..15>

=pEG

D2R N<0..15>

HAKE_BASE=TRUE

90 69 _PEG_R2D C P<0..15>

=PEG

R2D_C_P<0..15>

MAKE_BASE=TRUE

90 69 _PEG_R2D C N<0..15>

=PEG

R2D_C N<0..15>

MAKE_BASE=TRUE

64 _LCD BKLT EN

LVDS

BKL ON

MAKE_BASE-TRUE

DP_IG ML P<3>

=mcp

HDMI TXC P

MAKE_BASE-TRUE

DP_IG ML N<3>

=mcp

HDMI TXC N

MAKE_BASE-TRUE

DP_IG MI P<2..0>

=MCP

HDMI TXD P<0..2>

MAKE_BASE-TRUE

90 81 _DB_IG ML N<2..0>

=MCP

HDMI_TXD N<0..2>

MAKE_BASE-TRUE

DP_IG DDC_CLK

=MCP

HDMI_DDC_CLK

MAKE_BASE-TRUE.

DP_IG DDC DATA

=mcp

HDMI DDC DATA

MAKE_BASE-TRUE

61 _DP_IG HED

=mcP

HDMI HPD

MAKE_BASE-TRUE

GMUX ALIASES

ALL EG PGOOD

67 _PM ALL GPU PGOOD

MAKE_BASE-TRUE

TP _LVDS MUX SEL EG

LVDS

MUX_SEL EG

MAKE_BASE-TRUE

64 _EG RESET L

GPU RESET L

MAKE_BASE-TRUE

JTAG_GMUX_TDI

GMUX_JTAG_TDI 19

; _TP_USB_EXTDP j—
MAKE_BASE=TRUE

; _TP_USB_EXTDN
MAKE_BASE=TRUE

USB_EXTD_P 20 91

USB_EXTD_N

20 91

, _TP_USB_MINIP USB_MINI P 20 91
HAKE_BASE=TRUE =

, _TP_USB_MININ — USB_MINI N 20 9
HAKE_BASE=TRUE =

, _TP_MEM A A<15> — MEM A A<15> 2
MAKE_BASE=TRUE =

, _TP_MEM B A<15> — MEM B A<15> 2
MAKE_BASE=TRUE

, _TP_CPU PECI MCP — CPU_PECI MCP "

MAKE_BASE=TRUE

7 _TP_LVDS IG B LVDS IG B CLK P

MAKE_BASE-TRUE

CLKP 18 90

7 _TP_LVDS IG B CLKN LVDS IG B CLK N

MAKE_BASE-TRUE

18 90

, _TP_LUDS IG BKL PuM — LUDS IG BKL PuM 18
TAKE_sass-TRoR —
NC_LVDS_IG A DATAP<3> — LVDS_IG_A DATA P<3> 18 90
aKe_BAsE-TROR prg— el
NC_LVDS_IG A DATAN<3> — LVDS_IG_A DATA N<3> 18 90
HAKE_BASE~TRUE NO_TEST=TRUE -
_NC_LVDS_IG_B_DATAP<3> — LVDS_IG_B_DATA_P<3> 18 90
MAKE_BASE=TRUE NO_TEST=TRUE -
_NC_LVDS_IG_B_DATAN<3> — LVDS_IG_B_DATA_N<3> 18 90
MAKE_BASE=TRUE NO_TEST=TRUE -
AUDIO ALIASES
53 HDA_BITCLK — HDA BIT CLK 21 91
MAKE_BASE=TRUE
XW0900
s
s =PP5V_S3_AUDIO_PWR 2 R 1 PP5 3_AUDIO 53 55

MIN_LINE_WIDTH=0.5 mm
MIN_NECK_WIDTH=0.25 mm
sm VOLTAGE=5V

MAKE_BASE=TRUE
81 ¢ _JTAG_GMUX_TMS

2 1 PP5V_S3_AUDIO_AMP se

MIN_LINE_WIDTH=0.5 mm

MAKE_BASE=TRUE
JTAG_GMUX_TDO

MAKE_BASE=TRUE
sa _GMUX_TINT

MAKE_BASE=TRUE
18 _LVDS_IG_BKL_ON

MAKE_BASE=TRUE
15 _LVD

MAKE_BASE=TRUE

p— GMUX_JTAG_TMS 15 XW0901 MIN NECK WIDTH=0.25 mm
= VOLTAGE-5V
— GMUX_JTAG_TDO 17 R0902
10K
_— =DVI_HPD_ GMUX_ INT 1s 1 0 2 AUD_IPHS_SWITCH_EN 19 58
— A HAKE_ BASETRUE
— IG _BRKLT EN _ 1/16w
= ME-LF
= 407
PANET,_PWR — IG_LCD_PWR_EN ¢ =
— —PP1VO05_SO_MCP_SATA DVDD1 ,, R00903
- .» MCP_SPKR 1 2 SMC_MCP_SAFE_MODE _ ,,
— =PP1V05_S0_MCP_SATA AVDD1 ,, '\/5\{\/
L/1ew ETHERNET ALIASES
=P3V3ENET EN 0

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

SH0921
2.0DIA-TALL-EMI-MLB-M97-M98
SM

s _—P1V5_EXP_SO_EN

PP3V3_S0

ODIA-TALL-EMI-MLB-M97-M98
SM

SH0933
2.0DIA-TALL-EMI-MLB-M97-M98
SM

©r

Left CPU Right CPU Bottom Left GPU zZT0930
TM Hole TM Hole = TM Hole STDOFF-4.50D.98H-1.1-3.48-TH
ZT0987 1
STDOFF-4.50D.98H-1.1-3.48-TH
Frame Holes 80 79 73 72 8 ZRP1V8 GPU FB VDD GPU_FB_A_VREF_DIV
ake_ohseeTRE
—PP1VE GPU FB VREF A
ZT0915
3R2P5
60 6 )L GND_BATT CHGND p—
O =R =
ZT0945 HAKE_BASE-TRUE
3R2P5 =PP1V8 GPU FB VREF B
1 GND CHASSIS USB — 4
ZT0932
3R2P5
O 1 GND_CHASSIS RIGHTHS —
ZT0960
3R2P5
O 1 GND_CHASSIS SATA — 4 EXt]’_"a FSB PUll—upS
Exist in MRB but not Intel designs. Here for CYA.
ZT0971 If found to be necessary, will move to pagel4.csa
3R2P5
() 1 GND_CHA I TPAD —_—
23 22 14 s _=PP1VO5_S0_MCP_FSB
ZT0965 NO STUFF NO STUFF
38285 R0970" R0990"
1 GND CHASSIS CLUTCH —
O——~HpcHass — 200 150
NO STUF' 5% 1%
: e s
Z2T0940 R0950 i o
3R2P5 220
1 D_CHA I LVDS —_— 1/16W NO STUFF NO STUFF
OJ — ME-LF
5402 'R0960 'R0980
ZT0970 by w0
3R2P5 1/16W 1/16W
O 1 GND_CHASSIS DIMM = 2':5;“ 2':55“
o0 61 14 10 (OUT}—CBU DPRSTP L
8 14 FSB_BREQO L
8 14 13 FSB_CPURST L
—_ 88 14 CPU_INTR
88 14 CPU_NMI
ZT0931 Bosses for Flex Protector Bracket
STDOFF-4.00D3.0H-SM
ZT0934 L
STDOFF-4.00D3 |0H-SM| ZT0957
1 | 4.00D1.65H-M1.6X0.35
3
ZT0958
4.00D1.65H-M1.6X0.35
3
ZT0988
STDOFF-4.50D.98H-1.1-3.48-TH
i
&
ZT0989
STDOFF-4|50D.98H-1.1-3.48-TH
s KBDLED_PBUS
099 ROg98
ZT 1
STDOFF-4.50D.98H-1.1-3.48-TH s _=PPVIN PBUS_KBDLED 1 2 a PPSVR8V4 ;(:BDsL]E\E _— =PPVIN_ S0_KBDLED 50
5%
r 1/10W °
MF-LF
603
-4 KBDLED_5V
s _=PPVIN_PP5 KBDLED

0

SH0935

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

MCP_MII_PD
MAKE_BASE=TRUE

1
R0930

47K

5

1/16w
FoLF

402

=P1VO5ENET_EN

— TP PP3V3 ENET PHY VDDREG
— MAKE_BASE=TRUE
NC RTL8211 REGOUT
MAKE_BASE=TRUE
=RTL8211 ENSWREG 32

;,_=PP3V3 ENET PHY VDDREG

3,_=RTL8211 REGOUT

MCP79 PCIe PRSNT# Straps

R0925
0

2 PCIE_FW_PRSNT_L
MAKE_BASE=TRUE

1

5%
1/16w
MP-LF
402
NO STUFF

R0927
0

78 96

PEG_PRSNT T,

EG CLKREQ OUT L

am -

Signal Aliases

SYNC_MASTER=K20_MLB SYNC_DATE=09/24/200

NOTICE OF PROPRIETARY PROPERTY

— =MCP MII RXER 18
THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
— =MCP MII CRS 18 PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
— AGREES TO THE FOLLOWING
— =MCP_MII_COL 18 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

Digital Ground

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

TEE J DRANING NOVDER REV:
D 05128071 .
{ S APPLE INC. e - o
NONE ° o8
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OMIT
85 10 7¢ET)-FSB A L<3> Jia3* Ul000 ADS*[5l1 FSB_ADS L Va:re RATRY
8 14 7 FSB_A L<d4> L5 ag* PENRYN BNR*|qE2 FSB_BNR L CED 1 o
55 14 7¢ET)-ESB A L<5> Lan5* IFS?A BPRI*[65 FSB_BPRI L D e
a8 14 7 FSB A L<6> x5 a6+
—q 1
o0 11 1(ET)-ESB A L<7> M3 AT * DEFER*|H5 FSB DEFER L D 1 o0 eelotizase
88 14 1CETY FSB_A 1<8> N2 A8 * DRDY *|F21 FSB_DRDY L Ya:s RRTEL _
88 14 1CET ) FSB_A_L<9> J1~NA9* DBSY*|Fl FSB_DBSY L CED 7 14 0 | PLACE TESTPOINT ON
ee 14 7¢ET)-FSB A L<10> N3§AL0* ° 1% | FSB_IERR_L WITH A GND
1/16W o -
85 14 7 FSB A L<ll> P5AL1* & BRO*|FL FSB_BREQO L Ya:1o XRTRY ME-LF 0.1" AWAY
3 a , 402 L - - o -
o0 11 1(ET)-ESB A L<12> »2 {a12% 2 2
68 14 7, FSB_A L<13> 12 A13% © & IERR*()p20 ss CPU IERR L
o0 11 1(ET)-ESB A L<14> P4 {n1a% é § INIT*{o23 CPU_INIT L am e
e 14 7 FSB A L<15> P1A15% =
55 14 7¢ET)-ESB A L<16> rR1A16% LOCK*{oss FSB_LOCK_L CED 71w
60 14 7ET)-ESB_ADSTB L<0> M1 {ADSTBO*
RESET*{1C1 FSB_CPURST L Yeus RECETE
8 14 7 FSB_REQ 1.<0> k3 REQO* RSO*[E3 FSB_RS_L<0> am s e
o0 11 1(ET)-ESB REQ L<1> 2 {REQ1* RS1%|yrd FSB RS L<1> am e
88 14 7, FSB_REQ_TL<2> k2 NREQ2* Rsz*cc: FSB_RS_L<2> Yeun RO
o0 11 1(ET)-ESB REQ L<3> I3 {REQ3* TRDY*{G2 FSB_TRDY L am s e
o0 11 1(ET)-ESB REQ L<4> v1 {REQ4* T
x| G6 FSB_HIT L
HITHO D e so_cru cewunua
e 14 7 FSB A L<17> v2{a17% HITM* (o FSB_HITM L D o0 14 7(ETy-ESB D _L<0> £224D0* U1000 D32}y v22 FSB D_L<32> D
o0 11 1(ET)-ESB A L<18> us{a18* o0 14 7(ETy-ESB D L<1> £24D1* PENRYN D33 aB24 FSB D_L<33> D e
a8 14 7 FSB A 1<19> ®3 {a19% BPMO * {4 XDP_BPM_L<0> CED 13 w0 N 60 14 7(ETy-ESB D L<2> E264D2% FeBoA D34%py V24 FSB D L<34> D7 e
o0 11 1(ET)-ESB A L<20> W6 A20* BPM1*(nA03 XDP_BPM L<1> CED 2 o R15040:3 o0 14 7(ETy-ESB D L<3> c22D3* 2 oF 4 D35 v26 FSB D_L<35> D e
88 14 7@ FSB_A L<21> udaA21% S EPMZ*CADI XDP_BPM_ L<2> @ 13 88 1 88 14 7@ FSB_D_L<4> F23~D4* D36%*| V23 FSB_ D _L<36> @ 7 14 88
1/16W
55 14 7¢@T)-ESB_A_L<22> ¥sa22% o B BPM3*|qact XDP_BPM_L<3> CBD 12 o MF-LF o5 14 7(ET)-ESB_D_L<5> G254 D5 * D37y 22 FSB D_L<37> D7
se 14 7CETY FSB_A L<23> UL~NA23* § 5 PRDY *|yAc2 XDP_BPM L<4> D 12 08 4022 o 11 1CETY FSB D L<6> E25-D6* D38}y u2s FSB D L<38> D 7w
e 14 7 FSB A 1<24> Re {n24% <] : PREQ*|act XDP_BPM_L<5> Do o0 14 7(ETy-ESB D L<7> E234D7* D39%[y 23 FSB D_L<39> D e
o0 11 1(ET)-ESB A L<25> 54A25% % & TCK|_acs XDP_TCK Yeun LRUEERT o5 14 7¢ETy FSB D L<B> k24 D8 * D40*py 25 FSB D_L<40> D
e 14 7 FSB A 1<26> 134a26% 2 > TDI| 2ne XDP_TDI Q¢ 1o 15 o0 o0 11 7(ETy-ESB D L<9> c24D9* ° « D41y w22 FSB D_L<41> D e
o0 11 1(ET)-ESB A L<27> wzda27% a TDO|_283 XDP_TDO BUD ¢ 10 5 o0 11 7(ET)-ESB D _L<10> 3244D10* o o D42 ¥23 FSB D_L<42> D e
o8 14 7, FSB A 1L<28> s A28 * TMS|_2BS XDP_TMS ) ¢ 10 13 58 o 11 1T FSB D _L<11> 323-D11* % % D43 %} w2s FSB D L<43> D
o0 11 1(ET)-ESB A L<29> va{a29% TRST*|a86 XDP_TRST L Yess LEUEERT 55 14 7¢ET)-ESB D L<12> n224{D12% g g D44 xl w2s FSB D_L<44> D e
a8 14 7 FSB_A L<30> uz4A30* DBR*[nc20 XDP_DBRESET L oD 13 25 N 60 14 7(ETy-ESB D L<13> F26D13* g E: D45 An23 FSB _D_L<45> D7 e
o5 147Gy ESB A L<31> va a3l 1281004 o6 14 7(ETy-ESB D L<14> k22{D14* D46*j An2s FSB D _L<46> aD 7w
(ET-ESB A L<32> w3A32* 5% e 14 7 FSB D_L<15> 5234D15% D47 aB25 FSB D_L<47> .
o THERMAL 1/16W fe:rn D
o0 11@Ty-ESB_A_L<33> anadn33% MELLE 55 14 7(ETy-ESB_DSTB_L_N<0> 326 DSTBNO * DSTBN2 * | ¥26 FSB_DSTB_L_N<2> D7
o0 1gETy-ESB A L<34> aB2 In3a % 2402 o 11 7Ty ESB_DSTB L P<0> H26 | DSTBPO * DSTBP2 * | 2826 FSB_DSTB_L_P<2> D e
88 14, FSB_A L<35> AA3 (A35% PROCHQT*Cnil CPU_PROCHOT L LUD 14 42 61 e 8 10 7¢BT FSB_DINV_IL<0> H25~DINVO* DINV2* u22 FSB_DINV_L<2> CED 7 1w
o0 11 1(ET)-ESB _ADSTB L<1> viADSTB1* THERMDA| 524 CPU_THERMD_P o
THERMDC| B25 CPU_THERMD_N oo 7 o6
o5 10 [IM)-CRU_A20M L 26 JA20M* e . ________ | 55 14 7¢ET)-ESB D L<16> 822D16% D48} AE24 FSB D L<48> D 7w
88 14 CPU_FERR L ASFERR* THERMTRIP*(C7 PM_THRMTRIP L OO 1 42 e | PM_THRMTRIP# o6 14 7(ETH-ESB D L<17> K254D17* D49 %~ D24 EFSB D _L<49> Yase BEIEL
88 14 CPU_IGNNE L C4 N IGNNE* | SHOULD CONNECT TO ICH AND ! o6 14 7(ET)-ESB D L<18> P26|D18* D50%(y An21 EFSB D _L<50> Ya:s REIEL
g | GMCH WITHOUT T (NO STUB) ! 88 14 7¢ETH-ESB D L<19> R234D19* D51%| AB22 FSB D L<51> Ya:s RATET
% 14 [TWy-CRU_STPCLK L s JsTPCLK* H L it R - w5 14 1QETy-ESB D L<20> £23.D20* D5 2% an21 FSB_D_L<52> aD e
55 14 5 [TM)-CRU_INTR cé |LINTO o0 11 7(ETy-ESB D L<21> m24 D21 % D53} ac26 FSB D_L<53> D e
B4, 222 FSB_CLK_CPU_P Yo FSB_D_L<22> 122, * D54 %~ AD20 FSB D L<54> o i T m —m —m —m m —m —m — —m — — —— — — — = = = —
88 14 9 ciu s;i - LINT1 BCLKO - ES ELK gpz . 14 88 88 14 1CETY e 2 Dzi Dzs* - e — Yass RATEY | LAYOUT NOTE: |
a3 * CLK1| A D23*
B = EEEE— A B NE= D D | COMPO,2 CONNECT WITH 20=27.40HM, !
o0 11 7(ETy-ESB D _L<24> r25dp24* - m D5 6%y AF23 FSB D_L<56> D e |
o o | MAKE TRACE LENGTH SHORTER THAN 0.5".
TP_CPU_RSVDO ma_|RSVDO o0 11 7(ETy-ESB D L<25> »23D25% o o D57 ac2s FSB D_L<57> D e
7] 7] COMP1,3 CONNECT WITH ZO=550HM, |
TP_CPU_RSVD1 N5 _|RSVD1 88 14 (BT FSB D _L<26> P224AD26* D58 %~ AE21 FSB_D_L<58> Ya:s REIEL |
« « MAKE TRACE LENGTH SHORTER THAN 0.5" |
TP_CPU RSVD2 12_|[RSVD2 55 14 7(ET)-ESB D L<27> 124|D27 * & & D59}~ AD21 FSB D L<59> D 7w | o T T T R T 2
TP_CPU_RSVD3 v3 |RSVD3 a o0 11 7(ETy-ESB D _L<28> r2a{p2g* a a D60 *}y AC22 FSB D_L<60> D e R1016
TP_CPU_RSVD4 52 [R I3 FSB D_L1<29> £254D29* D61y aD23 FSB D_L<61>
VD Z 6113 12 11 10 8 ¢ =PP1VO5 SO CPU 8 1 B Ya:s REIEL Fo
TP_CPU RSVD5 F6_|RSVD5 3] o0 14 7(ETy-ESB D L<30> 1254D30* D62*[y Ar22 FSB D L<62> D7 e LAAN
12
P_CPU_RSVD 2 FSB D_L<31> w25 * x|y ac23 FSB D_L<63> 18
TP_CPU RSVD6 02 _|RSVD6 ] R1005" 88 14 1CETY D31 D63 Ya:rs RATRY .
TP_CPU_RSVD7 022 |RSVD7 T o0 11 7(ETy-ESB DSTB L N<1> 126 {DSTBN1* DSTBN3* | AE25 FSB_DSTB_IL_N<3> D 7w nroir
TP_CPU_RSVD8 p3 |[RSVD8 1% o5 14 7¢ET)-ESB_DSTB L _P<1> M26 \DSTBP1* DSTBP3*| aF24 FSB_DSTB_IL_P<3> B s
Ay o9 14 7(ET)-FSB DINV L<1> w24 {DTNV1* DINV3*/yacko FSB_DINV_L<3> aD 7w 10
202 1/16w R1018
2 0.5" MAX LENGTH FOR CPU_GTLREF HE-E 374
88 26 CPU_GTLREF AD26 |GTLREF MISC COMPO|__R2| ss CPU_COMP<0> y
CPU_TEST1 c23 |TEST1 comp1| vzl ss CPU_COMP<1> 18
R1019 1/16w
R1006] CPU_TEST2 D25 |TEST2 coMp2|_aa1 88 CPU_COMP<2> MP-LF
— T 402
2.0K , TP_CPU_TEST3 c24 |TEST3 comMp3|_xvi ss CPU_COMP<3> LAAAZ
=PP1V05_S0_CPU 6510111213 61 116w CPU_TEST4 arzs |TEST4 1o
MF-LF £
88 13 10 ¢ _XDP_TMS 402, NOSTUFF TP_CPU_TESTS AFl [TESTS DPRSTP*{~ ES CPU_DPRSTP_L Yeun ERTIEY eLE =
18 1 C1000 TP_CPU_TEST6 a26 |TEST6 DPSLP*} BS CPU_DPSLP_L am e
/
R1021 A ?(;‘luF TP_CPU_TEST7 c3 |TEST7 DPWR*}~ D24 FSB_DPWR_L amy s
4. 402
88 13 10 ¢ _XDP_TDI S22 . 2 &Y 88 BSEL<0> B22 |BSELO PWRGOOD|__D6 CPU_PWRGD Yeun RS
13 | e | 402 889 CPU_BSEL<1> 823 |BSEL1 SLP*{y D7 FSB CPUSLP L am e e
16 R1024 PLACE C1000 CLOSE TO CPU_TEST4 | s CPU BSEL<2>. c21 |psEL2 PST*pyaES CPU PSI L oD o
402 54.9 PIN. MAKE SURE CPU_TEST4 IS =
88 10 ¢ _XDP_TDO | — |
o N 1024 e N it o Y REFERENCED TO GND
PLACEMENT_ NOTE=P R n r (if presen D L L e D e e e e e — - - —
CEMENT_N ace near connector (if present) 1t NOSTUFF
e
402 R1030
R1022 >—"\/€/\,2—1
54.9 NOSTUFF 5% NOSTUFF
88 13 10 ¢ _XDP_TCK . 1/16w A
R1012 by R1007
1K 1K
R1023 5% 5%
649 1/16W 1/16W
68 13 10 ¢ _XDP_TRST L MF_LF MF_LF
202 402
18
1/16
fr
o5 = CPU FSB
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(CPU CORE POWER)

=PPVCORE_S0_CPU 8 11 12 45

Low Voltage:
23.0 A (Design Target)

21.0 A (HFM)
18.7 A (LFM)
TBD A (SuperLFM)

TBD A (Auto-Halt/Stop-Grant HFM)
TBD A (Auto-Halt/Stop-Grant SuperLFM)

TBD A (Sleep HFM)
TBD A (Sleep SuperLFM)

TBD A (Deep Sleep HFM)
TBD A (Deep Sleep SuperLFM)

TBD A (Deeper Sleep)

TBD A (Enhanced Deeper Sleep)

=PPVCORE_S0_CPU 8 11 12 45

'R1100

PLACEMENT_NOTE=Place within 1 inch of CPU, no stub.

Standard Voltage:
. 520 44.0 A (Design Target)
A9 OMIT | 257 o 41.0 A (HFM)
A10 U1l000 ACT. 30.4 A (LFM)
a1z PENRYN Aco 25.5 A (SuperLFM)
s eis 27.4 A (Auto-Halt/Stop-Grant HFM)
| 3 OF 4 o1 17.0 A (Auto-Halt/Stop-Grant SuperLFM)
a1s ac17 27.4 A (Sleep HFM)
A20 AC18 16.8 A (Sleep SuperLFM)
[er ap7
- oo 25.0 A (Deep Sleep HFM)
|Elo AD10 16.0 A (Deep Sleep SuperLFM)
B12 Ap12 11.5 A (Deeper Sleep)
14 apis
|Els 15 9.4 A (Enhanced Deeper Sleep)
517 AD17
b1s Ap18
820 vee |2z
co AE10
eso ap12
ci2 AB13
feis ap1s
cis AB17
c17 AB18
c18 AE20
Do a9
o1 ar10
D12 ar12
pis ar14
S AF1S
17 aF17
b1s ar1s
- ae20 (CPU IO POWER 1.05V)
5o =PP1V05_S0_CPU 681012136
510 G21
o v 4500 mA (before VCC stable)
s e 2500 mA (after VCC stable)
515 xe
17 6
18 521
Jezo Cor ]
2 veep (22
[eo w21
F10 N6
12 21
fria r6
Fis 21
= e
Fis v21
F20 W21 (CPU IN I PLL POWER 1.5V)
7 =PP1V5_S0_CPU 812
,|s26 T
veeal e 130 ma
VIDO| 2D CPU_VID<0> oD © =
VID1| AFS CPU_VID<1> oo © 5
vID2| 2ES CPU_VID<2> oD © 5
VID3| ara CPU_VID<3> oo © =
VID4| aE3 CPU_VID<4> oo © 5
VIDS5| AF3 CPU_VID<5> QoD o o
VID6| AE2 CPU_VID<6> oo © 5
aB14 VCCSENSE| ar7 CPU_VCCSENSE P
aB1S
Ap1r
AB18 VSSSENSE|_AE7 CPU_VCCSENSE N

ouD o 88

Current numbers from Merom for Santa Rosa EMTS,

doc #22221.

ouD o 88

1
R1101
100
1%
1/16w
MF-LF
, 402

PLACEMENT_NOTE=Place within 1 inch of CPU, no stub.

Ultra Low Voltage:

17.0 A (Design Target)

TBD A (HFM)
TBD A (LFM)

TBD A (Auto-Halt/Stop-Grant HFM)

TBD A (Auto-Halt/Stop-Grant LFM)
TBD A (Sleep HFM)

TBD A (Sleep LFM)

TBD A (Deep Sleep HFM)

TBD A (Deep Sleep LFM)

TBD A (Deeper Sleep)

<]
w
o
>

(Enhanced Deeper Sleep)

B13

B16

B19

B21

cs

c8

c11

cia

cie

c19

c2

c22

c25

D1

D4

E11

E14

M22

M25

OMIT

Uulo000
PENRYN
reeca
4 OF 4

6

P21

P24

R2

T4

723

726

u3

U6

u21

24
2 —q

v2

vs

v22

v2s

w1

w4

w23

w26

¥3

¥6

v21

A2

ans

Ang

AAll

AAl4

AR16

AR19

AR22

AD11

AD13

AD16

AD19

AD22
222 g

AD25

AE1

AE4

AES

AE11

AE14

AE16

AE19

AE2

AF11

AF13

AF16

AF19

AF21

CPU Power & Ground
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CPU VCORE HF AND BULK DECOUPLING

=PPVCORE_S0_CPU
e 4x 330uF, 20x 22uF 0805
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
c1250 !, c1251‘}, 1 C1200 1 C1201 1 C1202 1 C1203 1 C1204 1 C1205 1 C1206 1 C1207 1C1208 1°C1209
330UF —— 330UF —— —— 22uF 22UF 22UF 22UF 22UF 22UF 22UF 22UF
s 208 — 20 — 20¢ — 20¢ — 208 e e — 0% — 20¢
220 , 6.3v , Gav L Guav L Guav , v , v L Gov L Guav , Gv , Gav
POLY-TANT X5R-CERM X5RocERM X5R_cERM X5RocERM X5R_cERM X5RocERM X5RocERM X5RoceRy X5R_cERM X5R_cERM
DSz 603 603 603 603 603 603 603
PLACEMENT NOTE=Place in CPU center cavity.
PLACEMENT NOTE-Place in CEY center cavity o
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
Cc1252 '|. c1253 ', 1 Cl210 1 Ccl211 1 Ccl212 1 Cl213 1 Cl214 1 Cl215 1 Cl216 1 Ccl217 1 Ccl218 1 Cl219
330UF 330UF —— — 22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF —L— 22uF 22UF
200 200 T T8 T, e T, e T, T, e T, RS T s e
o 2 23] ozl o[ 2 S cenn 2 e 2 e (- - 2 S cemn 2 e 2 S cenm 2 S cemn
i i 603 603 603 603 603
PLACEMENT NOTE=Place in CPU center cavity.
PLACEMENT NOTE-Place in CFU Genter cavity.
=PP1V05_S0_CPU
e 1x 470uF, 6x 0.luF 0402
CRITICAL
Cc1235 ', 1 Cl236 1Cl237 1Cl238 1 Cl1239 1 Cl240 1 Ccl241
470UF ——o.1UF ——o0.10F ——o0.1UF —— 0.1UF —— 0.1uF 0.1UF
208 T, i T, i T, i T, i T, i T, i
oy 7| ° 2 ceru 2 cerm 2 cerm 2 cerm 2 cerm
oor 02 02 202 202

WF: Consider sharing bulk cap with NB Vtt?

VCCA (CPU AvVdd) DECOUPLING

=PP1V5_S0_CPU
s _S0_( 10uF, 1x 0.01luF

€1280 * 1 c1281
10uF 0.01UF
623 i
in 2 2 cem
603 402

PLACEMENT_NOTE=Place near CPU pin B26.

CPU Decoupling & VID

SYNC_MASTER=M98_MLB SYNC_DATE=04/01/200

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

T R ING NOUEER T,
D 051-8071 .
APPLE INC. — T o
NONE 12 98
1

8 7 6 \AAAAAN/ \Ii \/N 3 2 1

]
<



88 14 10 (I

Mini-XDP Connector

NOTE:

This is not the standard XDP pinout.

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

MCP79-specific pinout

s 6 _—=PP3V3_S0_XDP

=PP1V05_S0_CPU

6112 11 10 8 6

XDP
1 CRITICAL
R1315 XDB_CONN
54.9 J1300
1/16W LTH-030-01-G-D-NOPEGS
MF-LF F-sT-su
402,
2 1
O O
88 10CHTY XDP_BPM L<5> OBSFN_AQ P 0 O 3 P OBSFN_C0Q JTAG_MCP_TDO_CONN Yesu K
<4> 3 5 JTAG_MCP_TRST L
55 10(ETy—XDP_BPM L<d OBSFN_A1 G- : 00 : > OBSFN_C1 oD ¢ 2
O O
55 10¢ETY XDP_BPM_IL<3> OBSDATA_AQ P 00O k2 P OBSDATA_CQ MCP_DEBUG<0> Ya:xo JURH
<2> 12 1 MCP_DEBUG<1>
55 10 (TNy—XDE_BEM L<2 OBSDATA_A1 - - 00 = > QBSDATA_C1 Ya:s JUEN
O O
s 10 CIT XDP_BPM L<1> OBSDATA_A2 . 16 0 O 15 - OBSDATA_C2 MCP_DEBUG<2> Ya:xo JURH
e 18 17 MCP_DEBUG<3>
s 10 I XDP_BPM_ L<0> OBSDATA A3 - 00O - OBSDATA_C3 D
E3 bap BT
TP_XDP_ OBSFN B0 OBSFN_BQ 2 1o o= OBSFN_DQ JTAG MCP TDI oD ¢ 2
TP_XDP_OBSFN_B1 OBSFN_B1 24 0 O 23 OBSFN_ D1 JTAG_MCP_ TM; oo ¢ 2
L DA 5
TP_XDP OBSDATA B0 OBSDATA_BQ 10 O} = OBSDATA_DQ MCP_DEBUG<4> Ya:xo JURH
= - = =
TP_XDP_OBSDATA_B1 OBSDATA_B1 - 10 0= - OBSDATA_D1 MCP_DEBUG<5> D vt
L DA
; _TP_XDP_OBSDATA B2 OBSDATA_B2 - Lo o2 - OBSDATA_D2 MCP DEBUG<6> Ya:xo RURH
XDP ; _TP_XDP_OBSDATA B3 OBSDATA_B3 - L0 o= - OBSDATA_D3 MCP_DEBUG<7> Yae JURH
R1399 38 37
1K O O
CPU_PWRGD IAANAAZ XDP__PWRGD PWRGD/HOQKQ - 1o o2 P ITPCLK/HQQK4 FSB_CLK _ITP P Yeu RUNT «DP
5% XDP_OBS20 HOOK1 o> 10 O} - ITPCLK#/HOOKS FSB CLK ITP N Yena RERL
1/16w G- =
MP-LF VCC_OBS_AB 2 1o o2 VCC_OBS_CD R11:§<03
402 _OBS_
PM_LATRIGGER_L HOQK2 - 46 0 O 45 o RESET#/HOOKE ss XDP_CPURST L 1 /\/\/\/2 FSB_CPURST L Yeu RRURTRL
JTAG_MCP_TCK HOOK3 . a8 0 O a7 -l DBR#/HQOK7 XDP_DBRESET L o 0 25 :/51‘5 PLACEMENT NOTE=Place close to CPU to minimize stub.
- - W
50 0 O 49 NOTE: XDP_DBRESET_L must be pulled-up to 3.3V. HeELE
91 44 21 7, MBUS_MCP_0_DATA SDA S 52 0 O 51 - XDP_TDO_CONN Yei N
91 44 21 7, SMBUS_MCP_0_CLK SCL. - 2 1o o+ - XDP_TRST L oD ¢ 10 0
6 55 XDP_TDI
TCK1 NCXEL0 O - fouD ¢ 10 88
88 10 6 XDP_TCK TCKO o 58 0 O 57 - XDP_TMS oD ¢ 10 o8
60 59
O O
XDP
Cl300
0.1luF
I

Direction of XDP module

998-1571

Please avoid any obstructions
on even-numbered side of J1300

eXtended Debug Port(MiniXDP)
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Current numbers from email Poonacha

OoMIT

ul400

MCP79-TOPO-B

BGA
(1 oF 11)

85 10 1CETY FSB_DSTB_L_P<0> G T40CPU_DSTBPO#
88 10 7. FSB DSTB I, N<0> U40~CPU_DSTBNO#
85 10 1CETY FSB_DINV_L<0> G V41HCPU_DBIO#
a8 10 7, FSB_DSTB_L_P<1> W39~5CPU_DSTBP1#
55 10 7¢BTy—ESB DSTB L N<1> o=t W37|CPU_DSTBN1#
88 10 7, FSB_DI L<1> V35~/CPU_DBI1#
a8 10 7, FSB_DSTB_L_P<2> N37~5CPU_DSTBP2#
a8 10 7, FSB_DSTB_L_N<2> L36CPU_DSTBN2#
0 10 (ET)—LSB DINV L<2> gy NISHCPU DBI2#
85 10 (BT FSB_DSTB_L_P<3> Pt “39OcP07DSTBP3#
88 10 7. FSB DSTB I, N<3> M41~/CPU_DSTBN3#
88 10 7CETY FSB_DINV_L<3> *—o J414CPU_DBI3#
88 10 7. FSB_A L<3> AC34~CPU_A3#
85 10 1CETY FSB_A L<4> S AESSACPU_A4#
88 10 7, FSB_A_L<5> AE34~CPU_AS5#
88 10 7CETY FSB_A L<6> PSS AC3TCPU_A6#
88 10 7. FSB_A L<7> AE37~NCPU_AT7#
88 10 7CETY FSB_A L<8> — AE3SCPU_AB#
88 10 7. FSB_A L<9> AB35~CPU_A9#
88 10 7CETY FSB_A L<10> S AF3SHCPU_ALO0#
88 10 7. FSB A L<11> AG35~CPU_Al1l#
88 10 7. FSB A L<12> AG39~CPU_Al2#
88 10 7, FSB A L<13> AE33~CPU_A13#
88 10 7. FSB A 1<14> AG37~CPU_Al4#
88 10 7CETY FSB A L<15> S AG3500P07A15#
88 10 7, FSB A 1<16> AG34~CPU_Al6#
88 10 7CETY FSB_A L<17> PSS AN3BCPU_ALl7#
88 10 7. FSB_A L<18> AL39~NCPU_A18#
88 10 7CETY FSB_A L<19> — AG33CPU_A19#
88 10 7. FSB_A L<20> AL33~CPU_A20#
9 10 1(ET)—ESB A LS21> gy RIINCPU A21#
88 10 7. FSB A 1<22> AN36~CPU_A22#
88 10 7. FSB_A L<23> AJ35~CPU_A23#
8 10 7 FSB_A_L<24> AI374CPU_A24# m
88 10 7. FSB_A L<25> AJ36~CPU_A25#
88 10 7CETY FSB A L<26> S AJ3500P07A26# U)
88 10 7, FSB A L<27> AL3T~CPU_A27#
88 10 7CETY FSB A L<28> *—o AL34CPU_A28# m
88 10 7. FSB_A L<29> AN37~CPU_A29#
88 10 7CETY FSB A L<30> -—> 2I34CPU_A30#
88 10 7. FSB_A L<31> AL38~CPU_A31#
s 10 BT FSB_A L<32> S AL3SHCPU_A32#
85 10(ET) FSB_A L<33> G AN34CPU_A33#
88 10, FSB_A L<34> AR39NCPU_A34#
88 10T FSB A L<35> G ANBSOCPUJBS#
88 10 7, FSB_ADSTB_L<0> AE36~CPU_ADSTBO#
88 10 7CETY FSB_ADSTB_L<1> =0 AK35{CPU_ADSTB1#
88 10 7. FSB_REQ L<0> AC38~CPU_REQO#
88 10 7. FSB_REQ L<1> 2A33~CPU_REQ1#
23 22 14 s s _=PP1V05_SO_MCP_FSB s 109 FSB_REQ L<2> ac39 JcPU REQ2#
88 10 7. FSB_REQ L<3> AC33~CPU_REQ3#
88 10 7. FSB_REQ L<4> AC35~CPU_REQ4#
R1410' R1415 'R1416 -
5]‘:]’23 ]/E; ?;Ew o6 10 7¢ETy—FSB_ADS L - AD420{CPU_ADS#
ME-LF ME-LP ME-LF e6 10Ty ESB BNR L - AD43CPU_BNR#
40z, 402 2402 55 10 s(ETy—ESB_BREQQ_L - AB40CPU_BRO#
ss FSB_BREQ1 L - AL32CPU_BR1#
68 a2 10 PM THRMTRIP L 88 10 7, FSB_DBSY L - ADHOCPLLDBSY#
5 10 I CPU FERR L 88 10 7, FSB_DRDY_L - AD41~CPU_DRDY#
88 10 7, FSB_HIT L - AB42HCPU_HIT#
88 10 1CETY FSB_HITM L - ADAOOCPLLHITM#
85 10 7 [T FSB_LOCK_L - AC43CPU_LOCK#
85 10 (DU} FSB TRDY L - AE41ACPU_TRDY#
NO STUFF NO STUFF 1No STUFF ) CPU PECI MCP ea1 |cpu_pECT
R14212 R1421i 1}}(1422 o6 61 42 10 (oUT}CPU_PROCHOT L. - A741CPU_PROCHOT#
5% 5% 5% - AG43CPU_THERMTRIP#
iy ey fraays - AHSONCPU_FERR#
02, 402 402
N =MCP_BSEL<2> (MCP_BSEL<2>) - F42 |CPU_BSEL2
s D CP_BSEL<1> (MCP_BSEL<1>) - D42 |CPU_BSEL1
s OD—= CP_BSEL<0> (MCP_BSEL<0>) - F41 ICPU_BSELO
55 10 (OUT}—ESB RS L<0> - AC414CPU_RS0#
88 10 (OUT} FSB_RS_L<1> - AB41ACPU_RS1#
85 10 (OO} FSB RS L<2> - AC42CPU_RS2#
23 _PP1V05_S0_MCP_PLL_FSB
270 mA (A01) 206 mA g AS27 |+V DLL_DLCELL_AVDD
20 mA AH27 |+V_PLL_MCLK
29 mA 2628 [+V_PLL_FSB
15 mA AH28 [+V PLL_CPU
ss MCP_BCLK_VML_COMP_VDD au39 |BCLK_VML_COMP_VDD
ss MCP_BCLK_VML_COMP_GND AM40 |BCLK_VML_COMP_GND
ss MCP CPU_COMP_VCC AM43 |CPU_COMP_VCC
ss MCP_CPU_COMP_GND AM42_|CPU_COMP_GND

Kongetira provided 11/30/2007 4:04pm (no official document number).

CPU_DO#¥43 @=p—ESB D 1<0> D7 0w
CPU_D1#n Wiz @uap—ESB D L<1> D7 o
CPU_D2# Y40 gy FSB D L<2> =~ ;vy 7106
CPU_D3# Wil @mp—ESB D 1<3> s Y
CPU_D4#H¥39 FSB_D_L<4> 7 10 88
CPU_D5#nV42 FSB_D_L<5> 7 10 88
CPU_D6#n¥41 FSB D _L<6> 7 10 88
CPU_D7#¥42 FSB D L<7> 7 10 88
CPU_D8#~ P42 FSB_D_L<8> 7 10 88
CPU_D9# U4l FSB_D_L<9> 7 10 88
CPU_D10#nR42 FSB_D_L<10> 7 10 88
CPU_D11#4T39 @ugp—ESB D L<11> ‘as SALEY
CPU_D12#j~T42 FSB D _L<12> 7 10 88
CPU_DI3#nT4! gy FSB D L<13> ~~ wry 7060
CPU_D14#j~R41 FSB D _L<14> 7 10 88
CPU_D15#T43 FSB_D_L<15> 7 10 88
CPU_D16#~%35 FSB_D_L<16> 7 10 88
CPU_D17#~A837 FSB D _L<17> 7 10 88
CPU_D18#W33 FSB D _L<18> 7 10 88
CPU_D19#~%34 FSB_D_L<19> 7 10 88
CPU_D20#2A36 FSB_D_L<20> 7 10 88
CPU_D21#n2234 FSB D L<21> 7 10 88
CPU_D22# 838 @ugp—ESB D 1<22> as RALEY
CPU_D23#~2A35 FSB D _L<23> 7 10 88
CPU_D24#1030 gy FSB D L<24> w1y 71068
CPU_D25#}U36 FSB_D_L<25> 7 10 88
CPU_D26#U35 FSB_D_L<26> 7 10 88
CPU_D27#nU33 FSB_D_L<27> 7 10 88
CPU_D28#U34 FSB D _L<28> 7 10 88
CPU_D29#W38 FSB_D_L<29> 7 10 88
CPU_D30#nR33 FSB_D_L<30> 7 10 88
CPU_D31#jU37 FSB D _L<31> 7 10 88
CPU_D32#N34 FSB D L<32> 210 88
CPU_D33#N33 @up—ESB D 1<33> s Y
CPU_D34#jR34 FSB_D_L<34> 7 10 88
CPU_D35#R3° gy FSB D L35> ~~ wry 71060
CPU_D36#P3> @up—ESB D 1<36> s Y
CPU_D37#nR39 FSB_D_L<37> 7 10 88
CPU_D38#nR37 FSB_D_L<38> 7 10 88
CPU_D39#j~R38 FSB_D_L<39> 7 10 88
CPU_D40#nL37 FSB_D_L<40> 7 10 88
CPU_D41# 32 FSB D _L<41> 7 10 88
CPU_D42#j~L38 FSB_D_L<42> 7 10 88
CPU_DA43#N36 FSB_D_L<43> 7 10 88
CPU_D44#N38 @ugp—ESB D 1<d4> ‘as SALEY
CPU_D45#~ 939 FSB_D_L<45> 7 10 88
CPU_D46#730 gy FSB D L<d6>  wry 71060
CPU_DA47# 337 FSB D _L<47> 7 10 88
CPU_D48#L42 FSB_D_L<48> 7 10 88
CPU_D49#nM42 FSB_D_L<49> 7 10 88
CPU_D50#j P41 FSB_D_L<50> 7 10 88
CPU_D51#N41 FSB_D_L<51> 7 10 88
CPU_D52#~N40 FSB_D_L<52> 7 10 88
CPU_D53#~M40 FSB D _L<53> 7 10 88
CPU_D54#H40 FSB_D_L<54> 7 10 88
CPU_D55#K42 FSB D _L<55> 7 10 88
CPU_D56#jH41 FSB D _L<56> 7 10 88
CPU_DS7#0 ! gy FSB D LS57>  wry 71068
CPU_D58# 143 @ugp—ESB D L<58> s Y
CPU_D59# 42 S FSB_D_L<59> CED 7 10
CPU_D60# X! gy FSB D L<60>  wry 71068
CPU_D61#740 @uap—ESB D L<61> s YA
CPU_D62#1H39 gy FSB D L<62> w5y 7 10 68
CPU_D63# M0 gy FSB D L<63> ~~ wry 71060
CPU_BPRI#2A41 FSB BPRI L, 10 88
CPU_DEFER#AA40 - FSB_DEFER L Ty o0 68
BCLK_OUT_CPU_P| 642 FSB_CLK_CPU_P 10 88
BCLK_OUT_CPU_! 3‘3“ - FSB CLK CPU N U 10 o0
BCLK_OUT_ITP_P AL43 FSB CLK ITP P 13 88
BCLK_OUT_ITP_NyAL2 > FSB CLK ITP N oo 15 o
BCLK_OUT_NB_P AL41 mp o FSB CLK MCP P
BCLK_OUT_NB_NnAK42 o2 ESB CLK MCP N §
Loop-back clock for delay matching.
BCLK_IN_Npn2K41 o=
BCLK_IN_P| AJ40 -
CPU_A20M#AF4L CPU_A20M L 10 88 =PP1V05_S0_MCP_FSB
CP071GNNE#3N*39 - CPU_IGNNE L U 10 o NO STUFF
CPU_INIT#nAH42 PU_INIT T, 10 88 R1440
CPU_INTR_AF42 - CPU_INTR s 10 88 150
CPGJQMI AG41 CPU_NMT o 5 10 88 e
CPU_SMI#nAndl - CPU_SMI L oo o ¢ 2‘;25“
CPU_PWRGD|_2#H43 - CPU_PWRGD o
CPILRESET#:)H38 - FSB CPURST L oD © o0 1
CPU_SLP#~AM33 FSB CPUSLP L 10 88
CPU_DPSLP#AN33 PU_DPSLP_L 10 88
CPU_DPWR#nAN32 FSB_DPWR L 10 98
CPU_STPCLK#2G42 CPU_STPCLK L 10 88
CPU_DPRSTP#AN32 PU_DPRSTP_L 9 10 61

MCP CPU Interface
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OMIT OMIT
U1400 U1400
MCP79-TOPO-B MCP79-TOPO-B
BGA BGA
(2 oF 11) (3 oF 11)
27 MEM A_DQ<63> acs IMDQO_63 MDQSO0_7_P| aLio MEM A DQS P<7> 27 89 85 26 MEM B_DQ<63> ar4 [MDQ1 63 MDQS1_7_p| ar2 MEM B DQS P<7> 26 89
27 MEM_A_DO<62> AL9 IMDQO_62 MDQSO0_7_N[HAL1l MEM_A_ D <7> 27 89 89 28, MEM_B_DO<62> AT3 [MDQ1_62 MDQS1_7_NpATL MEM_B_ D <7> 28 89
27 MEM A_DQ<61> aps IMDQO_61 MDQSO_6_p| ars MEM A DQS P<6> 27 89 8 28 MEM B_DQ<61> av2 [MDQ1 61 MDQS1_6_p| ar2 MEM B DQS P<6> 26 89
27 MEM A DQO<60> 2N9_IMDQO_60 MDQSO0_6_N[y2R9 MEM A DOS N<6> 27 89 89 28, MEM B DQO<60> 2v3 IMDQ1_60 MDQS1_6_Nj~Hv1 MEM _B_DQS N<6> 28 89
27 MEM A_DQ<59> ate IMDQO_59 MDQSO0_5_p| aw7 MEM A DQS P<5> 27 89 8 26 MEM B_DQ<59> ar4_|MDQ1_59 MDQS1_5_p| Be MEM B_DQS_P<5> 26 89
27 MEM A_DQ<58> a7 IMDQO_58 MDQSO0_5_Njyaus MEM A_DQS_N<5> 27 89 85 268 MEM B_DQ<58> ar3 [MDQ1_58 MDQS1_5_Niypas MEM B DQS N<5> 26 89
27 MEM A _DQ<57> AN6_IMDQO_57 MDQSO_4_P| AP13 MEM_A_DQS_P<4> 27 89 89 28, MEM _B_DQO<57> AU2 IMDQ1_57 MDQS1_4_P| BALO MEM_B_DQS_P<4> 28 89
27 MEM A_DQ<56> an7_IMDQO_56 MDQSO0_4_NjyaRi3 MEM A_DQS_N<4> 27 89 s 28 MEM B_DQ<56> aus [MDQ1_56 MDQS1_4_Njpvil MEM B DQS N<4> 26 89
27 (ETy—MEM A DO<55> @= 256 [MDO0_55 MDQSO0_3_P| avas MEM A DQS P<3> 27 89 85 26 MEM B_DQ<55> ava [MDQ1_55 MDOS1_3_P| 533 gy MEM B_DQS_P<3> D = *
27 MEM A_DQ<54> ar7_|MDQO_54 MDQSO0_3_Njyan2s MEM A DQS N<3> 27 89 5 28 MEM B_DQ<54> av3 |Mpo1 54 MDQS1_3_Njypai3 MEM B DQS N<3> 26 89
27(ETy—MEM A DO<53> @= ¢ [MDO0_53 MDOSO0_2_P| auso MEM A_DQS_P<2> 27 89 s 28 MEM B_DQ<53> se3 |MDO1 53 MDOS1_2_ P 537 gy MEM B DQS P<2> D = *
27 MEM A_DQ<52> aws_IMDQO_52 MDOSO0_2_ Npyau2e MEM A_DQS_N<2> 27 89 s 28 MEM B_DQ<52> scs |Mpo1 52 MDOS1 2 NiEA3? MEM B DQS N<2> 26 89
27 CETy—MEM_A_DO<51> @=p— 210 MDQO_51 MDQSO_1_Pp| ar3s MEM_A_DQS_P<1> 27 89 89 26, MEM_B_DO<51> aws IMDQ1_51 MDQS1_1_P| Bad3 MEM_B_DOS_P<1> 2 99
27 MEM A_DQ<50> ars IMDQO_50 MDQS0_1_Njypu3s MEM A_DQS_N<1> 27 89 s 28 MEM B_DQ<50> au3 [MDQ1_50 MDQS1_1_Njpvaz MEM B DQS N<1> 26 89
27 MEM A_DQ<49> AU6_IMDQO_49 MDQSO_0_P| AU39 MEM A DQS P<0> 27 89 89 28, MEM_B_DQ<49> Ba3 IMDQ1_49 MDQS1_0_P| AT42 MEM_B_DQS_P<0> 28 89
27 MEM A DQ<48> avs_IMDQO_48 MDOSO0_0_N(DATI) gy MEM_A_DQS N<0> D7 e 89 28 MEM _B_DQ<48> BB2 [MDQ1_48 MDQS1_0_Nj-AT43 MEM_B_DQS N<0> 28 89
27 MEM A DQ<47> au7_[MDQO 47 s 28 MEM B_DQ<47> e85 |MDO1 47
27 MEM A DQ<46> aus_IMDQO_46 85 28 MEM B DQ<46> a5 |MpQ1_46
27 MEM _A_DQ<45> aws_|Mpoo 45 O o 28 MEM_B_DQ<45> sas |MDQ1 45 |—|
7 (G MEM A _DQ<44> @=9 2211 [MDOO0_a4 o9 20(FTy—MEM B DO<dd> @= 58 |MDO1_44
27 MEM A DQ<43> aws_IMpQO_43 85 28 MEM B DQ<43> 84 |MpQ1_43
27 (ETy—MEM A DO<42> @= 25 [MDOO0_42 Z MRASO# (VL7 > MEM A RAS L oo 27 o o9 20(FTy—MEM B DO<42> @= 2 |MDO1_42 Z MRAS1#[ywis * MEM B _RAS L oo 20 00
27 MEM A_DQ<41> a0 IMDQO 41 MCAS0#ar17 MEM A _CAS L 27 89 s 28 MEM B_DQ<41> sa7_|MDO1 41 MCAS1#/eals MEM B _CAS L 20 93
27 CETy—MEM_A_DO<40> =72 MDO0_40 O MWE O #yaR1? > MEM_A_WE_L oD 7+ s 28 MEM_B_DQ<40> avs |MDQ1_40 O MWE 1#{pate > MEM_B_WE_L oD 20 &
27 MEM A_DQ<39> av11 |MDQO_39 s 28 MEM B_DQ<39> a9 |MDQ1_39
27 MEM A_DQ<38> avi1 |upoo_ 38 H s 28 MEM B_DQ<38> BB10 |MDQ1 38 H
27 MEM A_DQ<37> avis [MpQo_ 37 s 28 MEM B_DQ<37> BB12 |MDQ1 37
27 MEM A_DQ<36> awi3 [MDQO 36 E i s 28 MEM B_DQ<36> awi2 |MDO1 36 E |
27 MEM A DQ<35> AR11 IMDQO_35 H 89 28 MEM B_DQ<35> 588 [MDQ1_35 H
27 MEM A_DQ<34> ar11 [MDQO 34 MBAO 2| ap23 MEM A_BA<2> 27 89 s 28 MEM B_DQ<34> seo |MDO1 34 MBA1 2| BB29 MEM B_BA<2> 20 93
27 (ETy—MEM A DO<33> @=— 2514 [MDQO_33 E' MBAO 1| ap1o > MEM A _BA<1> oo 27 o o9 20(FTy—MEM B DO<33> @= 2112 |MDO1_33 E' MBA1 1| BBis e MEM B_BA<1> oo 20 00
27 MEM A_DQ<32> au13 |Mpoo_32 MBAO 0| 2w17 > MEM A_BA<0> oD >+ 5 28 MEM B_DQ<32> sa12 |Mpo1 32 MBA1 0| BB17 > MEM B_BA<0> D 20 o
27(ETy—MEM A DO<31> @=g 2525 MDO0_31 o9 20(FTy—MEM B DO<31> @= 5532 [MDQ1_31
27 MEM A_DQ<30> au2s_|MDQO 30 4 s 28 MEM B_DQ<30> aws2 |MpO1 30 4
27 CETy—MEM_A_DQ<29> =727 [MDOO_29 o9 20(ETy—MEM_B_DO<29> @@= 2235 [MDQ1_29
27 MEM A DQ<28> av27_|MDQO 28 n'l s 28 MEM B_DQ<28> av36 |MDQ1_ 28 n'l
MEM A DQ<27> Ap25 MEM B_DQ<27> BA32
2 MDQO_27 MAO 14| ar23 MEM A _A<14> 27 89 89 28 MDQ1_27 MA1 14| Baze MEM B_A<14> 26 89
2 MEM A DQ<26> ar2s |MDQO_26 S BV e — (0101 w28 MEM B _DQ<26> e232 [MDO1 26 =2 2SS oDy
— MAO 13| 2vis MEM A _A<13> 27 89 — MA1 13| Bais MEM B_A<13> 28 89
27 MEM A DQ<25> ap27_|MDQO 25 — s 28 MEM B_DQ<25> BA34 |MDQ1 25 —
— MAO 12| aw23 MEM A A<12> 27 89 — MAl 12| awzs MEM B A<12> 26 89
27 MEM A_DQ<24> ar27_|Mpoo_24 ] By (410404 85 28 MEM B_DQ<24> av3s [Mpo1 24 B e, ey (610404
— MAO 11| Awz1 MEM A A<11> 27 89 — MAl 11| Bc2s MEM B _A<11> 26 89
27 MEM A DQ<23> ap29_[MDQO 23 — s 28 MEM B_DQ<23> Be36 |MDQ1_23 -
— MAO 10| 2w19 MEM A _A<10> 27 89 — MA1 10| Ba17 MEM B_A<10> 26 89
27 MEM A_DQ<22> aR29 |MDQO 22 === 2SSl OTD 85 28 MEM B _DQ<22> aw3s |MDO1 22 === = 2SR OTD
(D MEM A DOS222 gy 2829 | — MAO 9| avai MEM A A<9> 27 89 (T MEM B DOS22> gy 236 — MA1l 9| BB28 MEM B_A<9> 26 89
27 MEM A_DQ<21> 231 |Mpoo 21 — 5 28 MEM B _DQ<21> 5239 |MpO1 21 —
— MAO 8| are22 MEM A _A<8> 27 89 — MAl 8| avzs MEM B_A<8> 26 89
27(ETy—MEM A DQ<20> @= 2331 [MDOO0_20 — 85 28 MEM B_DQ<20> Av40 |MDQ1_20 -
— MAO_ 7| avz1 MEM_A_A<7> 27 89 (ED—MEM B DO<202> gy 2140 | — MA1 7| eazs MEM_B_A<7> 28 a9
27 MEM A DQ<19> av27_[MDQO_19 — s 28 MEM B_DQ<19> BA36 |MDQ1_19 -
— MAO 6| ap21 MEM A A<6> 27 89 — MA1 6| av2r MEM B_A<6> 26 89
27 MEM_A_DO<18> AN29 IMDQO 18 - 89 28, MEM B _DO<18> BB36_|IMDQ1_18 -
(T MEM B _DOSIE> gy ANZ9 — MAO 5| aR21 MEM A _A<5> 27 6o (ED)—MEM B _DOSIE> gy D36 — MA1 5| BA27 MEM B_A<5> 26 89
2 MEM A DQ<17> av29 |MpQo_17 O S S0 oDy w28 MEM B DQ<17> ea3e [MpQ1 17 O —p—— == == ———————[OUD
— MAO_ 4| an21 MEM_A_A<4> 27 89 — MA1 4| eaze MEM_B_A<4> 28 a9
27 MEM A DQ<16> an31 |MpQo_16 — 85 28 MEM B DQ<16> av39 |Mp1_16 -
— MAO 3| avie MEM A A<3> 27 89 — MAl 3| BB26 MEM B_A<3> 26 89
2 MEM A DQ<15> au31 |MpQO_15 G I ey (61614 w28 MEM B _DQ<15> 240 [MDO1 15 I —ap—— 2= S ———————(OUD
— MAQ_2| Avuls MEM A A<2> 27 89 - Ma1_2| mazs MEM B A<2> 26 89
27 MEM A_DQ<14> ar33 [MDQO 14 — 85 28 MEM B _DQ<14> awao_|MDO1 14 —
— MAQ_ 1| aTio MEM A A<1> 27 89 — MAl 1| BB25 MEM B A<1> 26 89
27 MEM A DQ<13> av37_|MpQo_13 o TV N e — (0 85 28 MEM B DQ<13> ava2 |Mpo1_13 S IO e —*1 Vi
— MAO 0| ar1o MEM A _A<0> 27 89 — MA1l 0| Bais MEM B_A<0> 26 89
27 MEM A_DQ<12> aw37_|MDQO 12 O —p—— 2250 foUny s 28 MEM B _DQ<12> aval |Mpo1 12 O — .= 2 A2 —————————{oUDy
7 (G MEM A DO<11> @=9 2131 [MDOO0_11 o9 20Ty MEM B DO<11> @= 0 |MDO1_11
2 MEM A DQ<10> av31 IMpQO_10 85 28 MEM B_DQ<10> sci0 |MDQ1_10
20_ MEMORY o1 MEMORY
27 (ETy—MEM A DQ<9> @=g 2237 MDQO_9 CONTROL s 28 MEM B_DQ<9> awa2_|MDQ1 9 CONTROL
27 MEM A_DQ<8> au37_[MDQO 8 on s 28 MEM B_DQ<8> awa1 [MDQ1 8 1A
27 MEM_A_DO<7> aw3o_[MDQO 7 89 28, MEM_B_DO<7> ara0_|MpQ1 7
— MCLKOA 2 p| Aw33 TP_MEM A CLK2P 5 - MCLK1A 2 p| BAs2 TP_MEM B_CLK2P 5
27 MEM A_DQ<6> av3s [MDQO 6 Bt B — s 28 MEM B_DQ<6> ara1 |MDQ1 6 = = et
— MCLKOA_ 2 Njyav33 TP_MEM_A_CLK2 . - MCLK1A 2 NjBB42 TP_MEM_B_CLK2
27 MEM A_DQ<5> AR37_[MDQO 5 — = 85 28 MEM B_DQ<5> ara1 [Mpo1 5 —c—
27 MEM A_DQ<4> AR38_[MDQO 4 MCLKOA 1 p| Ba2s MEM A_CLK P<1> 27 89 85 28 MEM B _DQ<4> an0 [MDQ1 4 MCLK1A 1 p| BB22 MEM B_CLK P<1> 26 89
27 MEM A_DQ<3> av3s [MDQO 3 MCLKOA_1_Nppr2s e MEM A_CLK N<1> oD 27 o s 28 MEM B_DQ<3> avs0_[MDQ1 3 MCLK1A_1_N[y2a22 e MEM B_CLK N<1> e R
MEM A_DQ<2> Aw3s MEM B _DQ<2> Av4L
2 MDQO_2 MCLKOA 0 P| BB20 MEM A_CLK P<0> 27 89 8 %8 MDQL_2 MCLK1A 0 P| BA19 MEM B_CLK P<0> 26 o
27 MEM A_DQ<1> ar35_[MDQO 1 — = - o 85 28 MEM B DQ<1> ara1 [MDQ1 1 =0 - o
— BC20 MEM A_CLK N<0> — avio MEM B_CLK_N<0>
21 CBD MEM A_DQ<0> @=9 235 [MDQ0_0 MCLKOA_O_N(220 —wgp—FHEE A CLE H<D> (5O 27 0 59 2 (BT MEM B_DQ<0> @= 2242 [MDO1_0 MCLK1A O _NAEL° gy MEM B CLK N<D>  [oUm 20 o0
27 MEM A_DM<7> aNs_|MDOMO_ 7 MCSOA 1#|aris MEM A_CS_L<1> 27 89 s 28 MEM B_DM<7> ars_[MpoM1 7 MCS1A 1#|pe1a MEM B CS L<1> 26 89
27 MEM_A_DM<6> AUS_IMDQMO_ 6 MCSOA_O#[AR18 MEM_A L<0> 27 89 89 28 MEM_B_DM<6> BA2 IMDOM1_6 MCS1A_0#BB16 MEM_B L<0> 28 89
27 MEM A_DM<5> AR10_[MDOMO 5 s 28 MEM B_DM<5> av7_MpoM1 5
27 (OUT}—MEM A _DM<4> * an13 |upomo_4 MODTOA 1| P15 > MEM A_ODT<1> oD 27 o o9 20 (QUT}—MEM B_DM<4> ¢ sa11 |MpoM1 4 MODT1A 1| BB13 > MEM B_ODT<1> ooy 2 o0
27 MEM_A_DM<3> an27_|MDQMO_3 MODTOA_0| Avis MEM_A_ODT<0> 27 89 s 28 MEM_B_DM<3> 5834 [MDOM1_3 MODT1A_0| avis MEM_B_ODT<0> 26 89
27 (OO MEM A _DM<2> ¢ w29 [MDOMO_ 2 o 20 (OOT}—MEM B _DM<2> ¢ BB38 |MDOM1 2
27 MEM A _DM<1> av3s_|Mpomo_ 1 MCKEOA 1| 2u23 MEM A_CKE<1> 27 89 s 28 MEM B_DM<1> ava3 [Mpom1 1 MCKE1A 1| Av31 MEM B_CKE<1> 26 89
27 (QUR—MEM A _DM<0> ¢ AR34_[MDOMO 0 MCKEOA 0| ar23 > MEM A_CKE<0> oD 7 o9 20 (QU}—MEM B_DM<0> ¢ ara2_|MDOM1 0 MCKE1A 0| BB30 > MEM B_CKE<0> oD 2+
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, _TP_MEM A CLK5P ® au33| MCLKOB 2 P MCLK1B 2 p| BAs1 > TP_MEM B_CLK5P .
; _TP_MEM A CLK5N - LUEYS MCLKOB:Z:N m m MchlB:z:N pRedL > TP_MEM B _CLK5N 7
, _TP_MEM A CLK4P o BB24 | MCLKOB_1_P °|- MCLK1B_1_p| av23 > TP_MEM B_CLK4P 5
; _TP_MEM A CLK4N - sczt MCLKOB_1_N '_'| '_'| MCLK1B_1_N, :EA23 > TP_MEM B_CLK4N 7
, _TP_MEM A CLK3P ® ea21| MCLKOB_0_P 8 8 MCLK1B_0_p| BA20 > TP_MEM B_CLK3P 5
, _TP_MEM A CLK3N - BE2H MCLKOB_O_N [ (=] MCLK1B_0_N[yY20 - TP_MEM B CLK3N B
Z | &
, _TP_MEM A CS L<2> aulH MCSOB_0# o O MCS1B_0#fypcis TP_MEM B CS L<2> 5
7 _TP_MEM_A_CS_L<3> o ar1] MCSOB_1# 0|0 MCS1B_1#fypats TP_MEM_B L<3> .
, _TP_MEM A ODT<2> * an7| MODTOB_0 E E MODT1B_0| avis > TP_MEM B_ODT<2> 5
, _TP_MEM A ODT<3> o anis| MODTOB_1 ol o MODT1B_1| Be1s > TP_MEM B_ODT<3> 5
2| =
, _TP_MEM A CKE<2> ava23| MCKEOB 0 [ MCKE1B 0| BA30 TP_MEM B_CKE<2> 5
7 IP MEM A CKE<3> g, ;s MCKEOB:I = | = MCKEIB:IL‘%
23 PP1VO5_S0 MCP PLL CORE
23 16 8 _=PP1V8RI1V5_S0_MCP_MEM
87 mA_(AQ1) 17 ma 27| +V_PLL_XREF_XS
| 12 ma v28| +v_PLI,_DP
Rl?ol.(z) 19 ma C21) +V_PLL_CORE MRESET0#[AY32 MCP_MEM RESET L 29
18 39 mA 28| +V_VPLL P - oD
116w - TP or NC for DDR2.
o
02,
so MCP_MEM _COMP_VDD AN41| MEM_COMP_VDD
so MCP_MEM _COMP_GND ama1| MEM_COMP_GND =PP1V8R1V5_S0_MCP_MEM 816 23
| +VDD_MEM1| au17 4771 mA (A01, DDR3)
R1611 +VDD_MEM2| amio
4042 an22| GND1 +VDD_MEM3| aMz1 ¢
e AP12| GND2 +VDD_MEM4| an23
72 G30| GND3 +VDD_MEMS5| Au25
P10| GND4 +VDD_MEM6| 2M27
= T10| GND5 +VDD_MEM7| 2M29
T6 | GND6 +VDD_MEM8| 216 4
vio| GND7 +VDD_MEM9| BC29
v34| GND8 +VDD_MEM10| AN20
[ 551 GND9 +VDD_MEM11| AN2¢ ¢
2239 GND10 +VDD_MEM12| AT17
AB22) GND11 +VDD_MEM13| AP16
g 2B7] GND12 +VDD_MEM14| AN22 ¢
AD22) GND13 +VDD_MEM15| AP20
AE20) GND14 +VDD_MEM16| AP24
AF24) GND15 +VDD_MEM17| AV16
AG24) GND16 +VDD_MEM18| AR16
AH35| GND17 +VDD_MEM19| AR20 ¢
2K7| GND18 +VDD_MEM20| AR24
AM28 ) GND19 +VDD_MEM21| AW1S
g 2T25] GND20 +VDD_MEM22| AP22 ¢
AP30) GND21 +VDD_MEM23| AP18
AR36 | GND22 +VDD_MEM24| AU16
g 2UI0) GND23 +VDD_MEM25| AN18 ¢
F28| GND24 +VDD_MEM26| Au24
BC21| GND25 +VDD_MEM27| AT21
AY9 | GND26 +VDD_MEM28| A¥29
BC9 | GND27 +VDD_MEM29| Av24
D34| GND28 +VDD_MEM30| 2U20 o
F24] GND29 +VDD_MEM31| Au22
G32| GND30 +VDD_MEM32| Aw27
H31| GND31 +VDD_MEM33| BC17
k7] GND32 +VDD_MEM34/| av20
M38 | GND33 +VDD_MEM35| A¥17
¢ 45| GND34 +VDD_MEM36| AY18 Y
M6 | GND35 +VDD_MEM37| AM1S
M7] GND36 +VDD_MEM38| AU18
M9 | GND37 +VDD_MEM39| A¥25
N39 | GND38 +VDD_MEM40| A¥26
[ N8| GND39 +VDD_MEM41| AW19 ¢
P33| GND40 +VDD_MEM42| Aw24
P34] GND41 +VDD_MEM4 3| BC25
P37/ GND42 +VDD_MEM44| AL30
P4] GND43 +VDD_MEM45| AM31
240| GND44
P7| GND45 GND55| T33
R36| GND46 GND56| T34
R40| GND47 GND57| T35
R43| GND48 GND58| T37
RS | GND49 GND59| T38
T18| GND50 GND60| T7 R
20| GND51 GND61[ 19 MCP Memory Misc
AL GND52 GND62 L8 SYNC_MASTER=T18_MLB SYNC_DATE=06/06/200
p— 1241 GND53 GND63| U20 - - -
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N =PEG_D2R_P<0> -> £7_|PEO_RXO0_P PEO_TXO0_P| cs - =PEG_R2D_C_P<0> oD ¢
N =PEG_D2R_N<0> - £74PE0_RX0_N PE0_TXO0_Npp4 - EG_R2D_C N<0> oo o
s (TD—=BEG_D2R_P<1> - p7 |PEO_RX1_P PEO_TX1_P| ca b =PEG_R2D_C_P<1> oD
N =PEG_D2R_N<1> - c14PE0_RX1_N PEO_TX1_ Npyp4 - =PEG_R2D C N<1> oo ¢
s CIN)—=BEG D2R P<2> - E6_|PEO_RX2_P PEO_TX2_P| 24 - =PEG_R2D_C_P<2> oD ¢
5 =PEG_D2R_N<2> - F6PEO_RX2_N PEO_TX2_ N3 =PEG_R2D <2> N
s CIN)—=BEG D2R P<3> - Es |PEO_RX3_P PEO_TX3_P| B3 - =PEG_R2D C P<3> oo ¢
N =PEG_D2R_N<3> - rs{PEO_RX3 N PEO_TX3_Njy22 -> =PEG_R2D C N<3> oo ¢
s CI>—=BEG D2R P<4> - =4 |PEO_RX4_P PE0_TX4_P|c1 - =PEG_R2D_C_P<4> oD ¢
s CIW)—=BEG D2R N<4> - £3PE0_RX4 N PE0_TX4_Nppl - =PEG_R2D_C_N<4> oo
> CI—=BEG D2R P<5> - c3 |pE0_RX5_P PE0_TX5_P| b2 -> =PEG_R2D_C_P<5> o
N =PEG_D2R_N<5> - 23{PE0_RX5_N PE0_TX5_NpyEL - =PEG_R2D_C_N<5> oD ¢
N =PEG_D2R_P<6> - G5 [PEO_RX6_P PEO_TX6_P| E2 - EG_R2D_C P<6> oo
s CTD—=BEG_D2R_N<6> - #5~PEO_RX6_N PEO_TX6_N(F2 =PEG_R2D, <6> N
N =PEG_D2R_P<7> - 37 |PEO_RX7_P PEO_TX7_P| E3 - =PEG_R2D C P<7> oo
s CIW)—=BEG D2R N<7> - 36PE0_RX7_N m PE0_TX7_NpyFé - =PEG_R2D C N<7> oD ©
5 =PEG_D2R_P<8> - J5_|PEO_RX8_P m PEO_TX8_p| G3 =PEG_R2D_C_P<8> N
s CIN)—=BEG D2R N<8> - 34{PE0_RX8_N PE0_TX8_Npyid - =PEG_R2D C N<8> oo ¢
N =PEG_D2R_P<9> - 111 |pE0_RX9 P m PEO_TX9_P| 53 -> =PEG_R2D_C_P<9> oD ©
s CI>—=BEG D2R N<9> - £10{PE0_RX9_N PE0_TX9_Npyi2 - =PEG_R2D_C_N<9> oD ¢
s CINy—=BEG D2R P<10> - L9 |PEO_RX10_P m PEO_TX10_P| m - =PEG_R2D C P<10> oo o
> CT—=BEG D2R N<10> - L8 {PE0_RX10_N PE0_TX10_ Nyt -> =PEG_R2D_C_N<10> oD
s CD—=BEG D2R P<ll> - L7 |PEO_RX11_P n-] PEO_TX11_P| 32 - =PEG R2D C P<11> oD ¢
9 =PEG_D2R_N<11> - L6{PEO_RX11_N N PEO_TX11_ N3 - EG_R2D C N<11> oD
s COD—=BEG_D2R_P<12> - M1 |PE0_RX12_P PEO_TX12 P| K2 > =PEG_R2D_C_P<12> o ©
o =PEG_D2R_N<12> - n10PE0_RX12 N m PEO_TX12 Npy3 - =PEG_R2D_C_N<12> oD >
9 m =PEG_D2R_P<13> - N9 |PEO_RX13_P PEO_TX13_P| L4 - =PEG_R2D_C_P<13> @9
s COD—=BEG_D2R N<13> - P94PEO_RX13_N PEO_TX13_Npy3 =PEG_R2D <13> N
s CINy—=BEG D2R P<l14> - §7_|PEO_RX14_P H PEO_TX14_P| M - =PEG R2D C P<14> oo
N =PEG_D2R_N<14> - N6qPEO_RX14_N PEO_TX14 Ny - =PEG_R2D C N<14> oo ¢
s CO—=BEG D2R P<15> - §5_|[PEO_RX15_P U PEO_TX15_p| n2 - =PEG_R2D C P<15> oD ¢
s CINy—=BEG D2R N<15> - n{PEO_RX15_N n-l PEO_TX15_Nfyu - =PEG_R2D C N<15> oo o
PEO_REFCLK_P| El1 PEG_CLK100M P o
s CIN)—BEG PRSNT L - c9 p}a%‘ip%%NTJG# PE0_REFCLK_N|P1L e PEG_CLK100M N oo
30 MINI_CLKREQ L - D5, p%ﬂﬁcﬂigm#/cpmjg PE1_REFCLK_P|cil PCIE CLK100M MINI P 10
50 (IMy—BCIE MINI PRSNT L ; 29-PEB_PRSNT# Int PU PE1_REFCLK_N|yFil > PCIE CLK100M MINI N oo 50
s [IN)—EW CLKREQ L - E§ p%%‘iclf‘%nm#/cpmiso PE2_REFCLK Pl Jil g PCIE CLKIOOM FWP _ gomw os
s CIN)—ECIE FW PRSNT L ; C104PEC_PRSNT# Int PU PE2_REFCLK N{y710 g  PCIE CLKIOOM FWN g5y s
n EXCARD CLKREQ L - Mis p%’ﬁ‘i&%gmwsnoEl PE3_REFCLK_P| G613 PCIE CLK100M EXCARD P 2
31 (TE)—BCIE EXCARD PRSNT I ; B10OAPED_PRSNT# Int PU PE3_REFCLK N(F13 g  PCIE CLKIOOM EXCARD N gy a1
; _TP_PE4 CLKREQ L & LL6PER CLRREQ#/GPIO_16 PE4_REFCLK P| 313 g TP PCIE CLK100M PE4P
TP_PE4_PRSNT L ; L18NPEE_PRSNT#/GPIO_46 PE4_REFCLK_N[H13 TP_PCIE_CLK100M PE4
Int PU
e (IN)—AUD IP PERIPHERAL DET - M6, p%%icﬂ{nm#/cpmin PES_REFCLK_P| L1 g TP PCIE CIKI100M PESP
81 (QUM—GMUX_JTAG TCK L - MI8NPEF_PRSNT#/GPIO_47 PE5_REFCLK_N[K14 TP_PCIE_CLK100M_PE 7
Int PU
; _TP_MCP GPIO 18 - M17 P%:E‘iCE%REQ#/GP10718 PE6_REFCLK_P| N4 g TP PCIE CIKI100M PE6P 5
s CID—GMUX_JTAG TDO - u19{PEG_PRSNT#/GPIO_48 PE6_REFCLK N(ytl4 g TP PCIE CLK100M PE6N -
Int PU
1 30 7 (IN)—ECIE WAKE L - F17NPE_WAKE# Int PU (S5) PEX_RSTO#[y<11 - PCIE RESET L oD 25
50 50 7 (TW)—BCLE MINI D2R P - xo |pPE1_RX0_P PE1_TXO0_P| D8 PCIE MINI R2D C_ P 10
50 30 7 [(TNy—BCIE_MINI_D2R_N - J9~PE1_RX0_N PEL_TXO N8 g PCIE MINI R2D C N pymy 30
50 35 (TWy—BCLE_FW_D2R_P - 89 _|PE1_RX1_P PE1_TX1_P| BS PCIE_FW_R2D_C_P 35
50 35 (TN)—ECIE FW D2R N - 69~PE1_RX1_N PEL_TX1 N(y8 g PCIEFWR2D CN p;jymyoss
50 51 7 (TW)—BCLE EXCARD D2R P - r9_|PE1_RX2_P PE1_TX2_P| a7 > PCIE EXCARD R2D C P oo 5
50 51 7 (TW)—BCLE EXCARD D2R N - 29PE1_RX2 N PE1_TX2 N[y > PCIE EXCARD R2D C N oo 5
, _TP_PCIE PE4 D2RP - 87 _|pE1_RX3_P PE1_TX3_P| BS - TP_PCIE PE4 R2D CP
, _TP_PCIE PE4 D2RN ; c1PE1_RX3 N PE1_TX3_Npye ; TP_PCIE PE4 R2D CN
s _=PP1V05_S0_MCP_PEX DVDDO =PP1V05_S0_MCP_PEX AVDDO N
57 mA (A0O1l, DVDDO & 1) 17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A0l, AVDDO & 1)
) Aa12

Minimum 1.025V for Gen2 support

s _=PP1V05_S0_MCP_PEX DVDD1

u17

vig

+DVDDO_PEX2
+DVDDO_PEX3
+DVDDO_PEX4

W16

+DVDDO_PEX5

w17

+DVDDO_PEX6

wig

+DVDDO_PEX7

uie

+DVDDO_PEX8

23 _PP1V05_S0_MCP_PLL_PEX

+DVDD1_PEX1
+DVDD1_PEX2

+V_PLL_PEX

84 mA (A01)

90 MCP_PEX CLK_COMP

PEX_CLK_COMP

NO STUFF

'R1710
2.37K
i

PLACEMENT_NOTE=Place within 12.7mm of U1400

+AVDDO_PEX2
+AVDDO_PEX3
+AVDDO_PEX4
+AVDDO_PEX5
+AVDDO_PEX6
+AVDDO_PEX7
+AVDDO_PEX8
+AVDDO_PEX9
+AVDDO_PEX10

b1z Minimum 1.025V for Gen2 support

M12

P12

N12

T12

u12

AC12

AD12

+AVDDO_PEX11
+AVDDO_PEX12
+AVDDO_PEX13

+AVDD1_PEX1

viz

Wiz

MCP_PEX_AVDD1 5

M3

+AVDD1_PEX2
+AVDD1_PEX3

N13

P13

If PEO interface is not used,
If PEl interface is not used,

ground DVDDO_PEX and AVDDO_PEX.
ground DVDD1_PEX and AVDD1_PEX.

MCP PCIe Interfaces

SYNC_MASTER=T18_MLB SYNC_DATE=06/06/200

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

TZE JORANING NOUBER T,
D 051-8071 .
APPLE INC. — T o
NONE 17 98

8 7

" \ADNARAM \/i

VvV VV

VVa V

2 1




OMIT
Ul400
MCP79-TOPO-B
BGA
(6 oF 11) =PP3V3_ENET MCP_RMGT 818 23
+3.3V_DUAL_RMGT1| 324 83 mA (A01)
+3.3V_DUAL_RMGT2| k24
:Z; =PP1V05_ENET MCP_RMGT s 23
+V_DUAL_RMGT1| u23 131 mA (A01)
+V_DUAL_RMGT2| v23 |\ - - - - - - - - - - - - - - -----=-=-= h
52 22 [TFy—ENET_RXD<0> €23 [RGMIT_RXDO q | Network Interface Select |
92 32 ENET_RXD<1> 223 [RGMIT_RXD1 MIT_VREF| £28 g MCP_MII VREF am > | |
92 32 ENET_RXD<2> w524 |RGMIT_RXD2 Interface ENET_TXD<0>
- - RGMII_TXDO| B2 o ENET_TXD<0> oD 22 o2 | = |
92 32 MT RXD<3> - 224 |[RGMII_RXD3 - [ e gl ENET TXD<l>. |
RGMII_TXD - o 32 92 I RGMII 1
92 32 ENET_CLK125M_RXCLK 223 |[RGMII_RXC/MII_RXCLK RGMII_TXD2[ €25 gy ENET TXD<2> oD 32 02 | |
<3>
52 32 (TMy—ENET RX CTRL wp—C22 [RGMII_RXCTL/MII_RXDV RGMII_TXD3| D25 g ENET_TXD<3: U 2 92 | MIT 0 |
> CID- =MCP_MIT RXER - F23 IMII_RXER/GPIO_36 RGMII_TXC/MII_TXCLK| D24 - ENET CLK125M TXCLK oD 2 92 | |
B =MCP_MII COL wp—22¢ [MIT_COL/GPIO_20/MSMB_DATA RGMII_TXCTL/MII_TXEN| €26 gy ENET TX CTRL oUTy 32 92 | NOTE: All Apple products set strap to |
9 @_=MCP MII CRS - B22 IMITI_CRS/GPIO_21/MSMB_CLK | MII, RGMII products will enable |
g - - - RGMII_MDC| D21 - ENET_MDC oD 32 92 feat . £ Thi
- eature via so ware. is
; TP_ENET INTR L wp— 222 |RGMII_INTR/GPIO_35 RGMII_MDIO| C21 gy ENET_MDIO CED 2 2 ! . . . !
- — — — - | avoids a leakage issue since |
23 _PP1VO5_ ENET MCP_PLL_ MAC RGMII_PWRDWN/GPIO_37| 623 TP _ENET PWRDWN L 7 | MCP79 requires a S5 pull-up. 3
5 mA (AO1) 123 |+v_DUAL_MACPLL | T T T T T T T T T T s s e T e
BUF_25MHZ| E23 - MCP_CLK25M_BUFO_R oD 33 02 MCP_GPI| 8 19 21
— -
92 MCP_MII_COMP_VDD c27 IMII_COMP_VDD
92 MCP_MII_COMP_GND B27_|MIT_COMP_GND MII_RESET#(y723 > ENET RESET L T 52 52
1 1
. PP3V3_SO_MCP_DAC 20 Rlﬁgg 1}()10?(61
R1811 +V_RGB_DAC| 332 di03m 206 mA (A01) 5% EY
49.9 +; TvihAf‘ <32 103 ma 1/16W 1/16W
/160 ;4 _TP_MCP_RGB_DAC_RSET c39 |RGB_DAC_RSET = ", e
o
TP_MCP_RGB_DAC_VREF 838 [RGB
402 , 24 }_DAC_VREF DDC CLKO| B3l MCP_DDC_CLKO
_ -
DDC_DATAO| 231 g MCP_DDC_DATAOQ
n - T
- RGB DAC Di le:
U RGB_DAC_RED| B39 TP_MCP_RGB_RED 24 G! C Disable
_DAC_ -
GREEN]|_239 TP_MCP_RGB_GREEN k. £1, 11 RGB_DAC si 1s.
oo MCP TV DAC RSET £36 |1y DAC RSET S RGB_DAC_ - 24 Okay to float a GB_DAC signals
< - - = RGB_DAC_BLUE| B40 - TP_MCP_RGB_BLUE 24 DDC_CLKO/DDC_DATAO pull-ups still required.
50 24 (QOUT)MCE_TV_DAC VREF 235 |TV_DAC_VREF 9 - e
D @ RGB_DAC_HSYNC[ 240 g TP_MCP_RGB_HSYNC 24
[} _DAC_|
& RGB_DAC_VSYNC| 241 g TP_MCP_RGB_VSYNC 2
»_DAC_ -
TV / Component TV DAC Disable:
20 s _=PP3V3 S5 MCP_GPIO [ / Pr TV_DAC_RED[ 236 gy CRT IG R C PR oD 24 00 -
GREEN]|_B36 CRT IG G Y Y k. £1. 11 TV_DA i 1s.
» MCP CLK27M XTALIN o o |xrAanIN TV Y /Y TV_DAC_( - O 24 90 Okay to oat a 'V_DAC signals
R1820" [marr g - Comp / Pb TV_DAC_BLUE| C36 g CRT IG B COMP PB oD 24 90 Okay to float XTALIN TV and XTALOUT TV.
24 @_MCP CLK27M_ XTALOUT - D38 |XTALOUT TV . = - % X
47K - - DDC_CLKO/DDC_DATAO pull-ups still required.
58 TV_DAC_HSYNC/GPIO_44]| D36 g CRT_IG_HSYNC U 24 %0 - -
/
fraesd TV_DAC_VSYNC/GPIO_45| €31 g CRT_IG VSYNC @Oy 2 50
402, - — - i
13 1CED) LPCPLUS_GPIO E16~GPIO_6/FERR*/IGPU_GPIO_6 IFPA_TXC_P| B35 g LVDS_IG A CLK P oD &1 0
o1 CI)—DE_IG CA DET B15~GPIO_7/NFERR*/IGPU_GPIO_7 IFPA_TXC N(C35 g9 | LVDS IG A CLK N 84 90
1 IFPA_TXDO_P| B32 g LVDS_IG_A DATA P<0>
N LVDS_IG_BKL_PWM (see below) _ o5 |icp BKL CTL/GPIO 57 _TXDO_| - o o o0
LVDS IG BKL ON bl T AKL < - IFPA_TXDO_N(y’32 gy LVDS IG A DATA N<0> 5 50
E37 CD - .
Interface Mode > U} o= LCD_BKL_ON/GPIO_59 IFPA TXD1 B| D32 = LVDS IG A DATA DP<l> i 00
. LVDS_IG PANEL_PWR @=— %0 [LCD_PANEL_PWR/GPIO_58 - - b D
MCP Signal TMDS /HDMI DisplayPort - —= — — [ I IFPA_TXD1 Njyc32 g | LVDS IG A DATA N<1> a4 90
IFPA_TXD2_P| D33 o LVDS_IG_A DATA P<2> o4 90
=MCP_HDMI_TXC_P/N TMDS_IG_TXC_P/N DP_IG_ML_P/N<3> 5 (QUT—=MCP_HDMI TXC P @=—235 JHDMI_TXC_P/MLO_LANE3_P m IPPA TXDZ Nci LVDS IG A DATA N<2> oD
b - 84 90
=MCP_HDMI_TXD_P/N<0> TMDS_IG_TXD_P/N<0> DP_IG_ML_P/N<2> > (QU—=MCP_HDMI TXC N @ E35HDMI_TXC_N/MLO_LANE3_N IrpA TXD3 Pl B3t a LVDS IG A DATA P<3>
Z 9 90
= > <1> - = - oD
MCPJ‘DMIJTXDJ’;N<1> TMDS—IG—TXD—P;IKI DP—IG—ML—P;N L 5 =MCP_HDMI_TXD_P<0> @S35 [HDMI_TXDO_P/MLO_LANE2_P IFPA_TXD3_NOSH gy LVDS_IG_A_DATA N<3> 5 90
=MCP_HDMI_TXD_P/N<2> TMDS_IG_TXD_P/N<2> DP_IG_ML_P/N<0> R - — — - - -
— — — — = — — = g@ﬂl TXD_N<0> P F35~HDMI TXDO N/MLO_LANE2 N WF: IFP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
=MCP_HDMI_DDC_CLK TMDS_IG_DDC_CLK DP_IG_DDC_CLK CP HDMI TXD P<l> s lupMI TXD1 P/MLO LANEL P
=! <=
=MCP_HDMI_DDC_DATA TMDS_IG_DDC_DATA DP_IG_DDC_DATA ’ _MCP._HDMI TXD N<ls s JioMI TXD1 N/MLO LANEL N p-l IFPB_TXC_P| L3l g LVDS IG B CLK P o > o0
B = -
- - _ ] - ] K31 LVDS_IG B _CLK N
HCP_HDUIEPD oS peic ke O _=CE_BDuT_TXD P<2> o255 JADHT_TXD2_P/MLO_LANEO P IFPB TXC NOU! o | LVDS IGBCLKN  mgmpow
DP_IG_AUX_CH_P/N TP_DP_IG_AUX_CHP/N DP_IG_AUX_CH_P/N ) _MCP HDMI TXD N<2> @2 DuT_TxXD2_N/Mm0_t.ANE0 N 1rP_TXDA_B| 20 g INDS IG B DATA P<0> o o o
NOTE: 1M pull-down required on DP_IG_CA DET if DP not used. E| IFPB_TXDA_Nyi29 g | LVDS IG B DATA N<0> 04 90
20K pull-down required on DP_HPD DET. 90 81 COUT} DP_IG AUX CH P @223 |DP_AUX CHO_P IFPB_TXD5_P| L29 g LVDS IG B DATA P<1> OUT) 54 90
1K pull-down required on DP_IG_AUX CH_N if DP is used. 90 DP_IG AUX CH N @=—Ci3QDP_AUX_CHO_N m IFPB_TXD5_N(y<22 g | IVDS IG B DATA N<I> 84 90
IFPB_TXD6_P| L30 g LVDS_IG B DATA P<2> T * *0
NOTE: HDMI port requires level-shifting. IFP interface can See below - - b
b pd to 3ovide HDMI or dual :hannel TMDS without ° VI _HED GMUX_INT ‘ 4 -2 HPLUG_DET2/GPTO_22 IFPB_TXDE_N(yeao - LVDS IG B DATA N<2> o e
© nse ? > CI)—=HCP_HDMI HPD wp— 31 |HPLUG_DET3 IFPB_TXD7_P| N30 o LVDS_IG_B_DATA_P<3> oD ¢ 0
level-shifters. - = _ ] -
IFPB_TXD7_N(3H30 g LVDS_IG B DATA N<3> s %0
LVDS: Power +VDD_IFPx at 1.8V 24 5 _=PP3V3RIV8_S0_MCP_TFP_VDD - - D
Dual-channel TMDS: Power +VDD_IFPx at 3.3V 190 mA (AOl, 1.8V) &WDDJFPA
126 |4 c30 LVDS_IG_DDC_CLK
»e _PP3V3 SO MCP VELL VDD_IFPB DDC_CLK2/GPIO_23 - ooy =
DDC_DATA2/GPIO_24| B30 ey LVDS_IG _DDC_DATA D =
16 mA (AO1) 8 mA M28 |+vV_PLL_IFPAB - - i
8 ma 429 |+v_PLI,_ HDMI
- T DDC_CLK3| D31 g =MCP_HDMI DDC_CLK oo
- -
24 ¢ _=PP1V05 SO_MCP HDMI VDD 125 |+VDD_HDMI DDC_DATA3| E31 gy =MCP_HDMI_DDC_DATA D
95 mA (AO1)
90 24 MCP_HDMI_RSET J31 |HDMI_RSET IFPAB_RSET| E32 MCP_TIFPAB RSET oUT 24 90
50 24 (OUT}—MCP_HDMI VPROBE 330 |HDMI_VPROBE IFPAB_VPROBE| G31 MCP_IFPAB_VPROBE T 24 %0
1
R1850
; : 10K
GPIOs 57-59 (if LCD panel is used): e
/160
MF-LF 5
In MCP79 these pins have undocumented internal Lo MCP Ethernet & Graphics
pull-ups (~10K to 3.3V S0). To ensure pins are low
SYNC_MASTER=T18_MLB SYNC_DATE=06/06/200
by default, pull-downs (1K or stronger) must be used.
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
=DVI_HPD_GMUX_INT: PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
= —_ = AGREES TO THE FOLLOWING
Alias to DVI_HPD for systems using IFP for DVI. I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Alias to GMUX_ INT for systems with GMUX. II NOT TO REPRODUCE OR COPY IT
Alias to HPLUG_DET2 for other systems. III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
Pull-down (20k) required in all cases.
TEE J DRANING NOVDER REV:
D 051-8071 .
APPLE INC. — - o3
NONE 18 98
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number). u
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OMIT
U1400 21 10 s _=PP3V3 S0 _MCP_GPIO
MCP79-TOPO-B
o 2:1‘”) 19 _MCP_RS232 SOUT L R1989 8.2K IAAN2 7
5119 _PCI_REQO_L r24PCI_REQO# PCI_GNTO#[yR3 - TP_PCI_GNTO L . o 10 _PCI REQO L R1990 8.2K LAAN
5119 _PCI_REQ1 L v9{PCI_REQ1#/FANRPM2 PCI_GNT1#/FANCTL2[U10 ’e TP_PCI_GNT1 L . i 1» _PCI REOL L R1991 8.2K AN S+ 1/16w  MP-LF 402
CRTMUX_SEL_TV_L T3~NPCI_REQ2#/GPIO_40/RS232_DSR# PCI_GNT2#/GPIO_41/RS232_DTR#[R4 MUX_ JTAG_TM: 5 \» _CRTMUX SEL TV L R1992 8.2K ]’\/\/\,2 5% 1/16w  MF-LF 402
AUD_IPHS SWITCH EN U9~PCI_REQ3#/GPIO_38/RS232_CTS# PCI_GNT3#/GPIO_39/RS232_ RTS#[uil - GMUX_JTAG TDI oD ° \» MCP_RS232 SIN L R1994 8.2K VYV 5+ 1/16w  MP-LF 402
15 CIy—MCE_RS232 SIN L T4~PCI_REQ4#/GPIO_52/RS232_SIN# PCI_GNT4#/GPIO_53/RS232_SOUT#[23 - MCP RS232 SOUT L oD o 5% 1/16Ww  MF-LF 402
51 13¢BTy—MCP_DEBUG<0> acs |pcT_aDo PCI_CBEO#{yaa3 P TP_PCI_C BE L<0> 5
s1 1@y MCP_DEBUG<1> as10 [pcT_ap1 PCI_CBEL#[)M6 gy TP PCT CBEL<1>
51 13¢gTy—MCP_DEBUG<2> aca_lpcT AD2 pcI:CBEZ#:AAll —> TP_PCI_C BE L<2> 5
o1 13¢ETy—MCP DEBUGS<3> aEll [PCI_AD3 PCI_CBE3#(JN10 gy TP PCI C BE L<3> 5
0 13 MCP_DEBUG<4> 283 |pcT AD4
51 13¢@Ty—MCP_DEBUG<5> ace lpcT ADS PCI_DEVSEL# [0 o= TP_PCI_DEVSEL L .
o1 13¢ETy—MCP_DEBUG<6> 282 [PCI_AD6 PCI_FRAME#(}4 gy TP PCI FRAMEL 5
0 13 MCP_DEBUG<7> ac7_|pcI AD7 PCI_IRDY#[yaato TP_PCI_IRDY L .
7 _TP_PCI AD<8> acs PCI:ADB PCI_PAR| YL gy TP PCI PAR
7 _TP_PCI AD<9> AA2 [PCI_AD9 PCI_PERR#/GPIO_43/RS232_DCD#[)2B2 gy TP PCI PERRL 5
, _TP_PCI_AD<10> aco |pCI_AD10 PCI_SERR#[(AT - TP_PCI_SERR L 5
7 _TP_PCI AD<11> ac1o |pcI_AD11 PCI_STOP#(}Y2 gy TP PCI STOPL 5
: :i igi 25:1:2; A:: :?:312 H PCI_PME#/GPIO_30(yrL g —PM LATRIGGER L _ mym 1
, _TP_PCI_AD<14> ans_|pcT ap14 U Int PU (S5)
, _TP_PCI_AD<15> vs [pc1_ap1s
7 TP_PCI AD<16> W3 PCI:ADIG n.l PCI_RESETO#(RI0 g MEM VIT ENR __ rgmyoes
, _TP_PCI_AD<17> we_|pcT AD17 PCI_RESET1#[giL * TP_PCI_RESET1 L b
; _TP_PCI_AD<18> wi_|pcI ap18
, _TP_PCI_AD<19> w7 PCI:AD19
, _TP_PCI_AD<20> v3 [pCI_AD20 PCI CLKO| R6 - TP_PCI_CLKO 7
, _TP_PCI_AD<21> we_[PCI_AD21 PCI CLK1|E? e TP_PCI CLK1 ,
» LB _PCI AD<22> Y2 {PCI_AD22 PCI CLK2| 28 e 51 PCI_CLK33M MCP_R
; _TP_PCI_AD<23> w_|pCI_AD23 -
, _TP_PCI_AD<24> s |pc1_Ap24 )
; _TP_PCI AD<25> wil |pcI AD25 R1910
7 _TP_PCI AD<26> U2 PCIiADZG 3‘2
, _TP_PCI_AD<27> us |pc1_Ap27 s
, _TP_PCI AD<28> v _|pct_ap2s 2
1P PCI AD<295 ve Jpc ap2o PCT_CTRIN| &9 | BCI CLK33M MCD PLACEMENT_NOTE=Place close to pin RS
, _TP_PCI_AD<30> s [PCI_AD30
, _TP_PCI_AD<31> 7 DCI:AD31
, _TP_PCI_INTW L P2~PCI_INTW#
; _TP_PCI INTX L N3~PCI_INTX# LPC FRAME#jaDa ., LPC FRAME R L R1960 22 l,vv\/; LPC_FRAME L UL 7 41 43 81 91
, _TP_PCI_INTY L w2 PCT INTY# — St 1/iew  WMF-LF 402
, e _pcI INTZ L - PCIilNTZ# LPCJJWRDWN#/GP10754/EX'I'JWJI#:)EI2 LPC_PWRDWN L oD 7 4 43
LPC_RESETO#(AES g | DLPC RESET L U 25 00 o
, _TP_PCI_TRDY L v3PCI_TRDY# U
LPC ADO| ap3 - LPC_AD R<0> R1950 22 1 2 LPC_AD<0> 7 a1 a3 8a o1
s PM_CIKRUN_L a011PCT_CLKRUN#/GPIO_42 p-l LPC_AD1| a0z pie LPC_AD_R<1> R1951 22 1%: °v /rew  weLr 492 ppc aAD<i> g 741 43 84 91
_ _ LPC AD2| aD1 pileg LPC_AD R<2> R1952 22 LAAAZ 5% l/iew  mMeLE 492 ppc ap<2> QD 7 0o
3 FW_PME L as2{I.PC_DRQ1#/GPIO_19 Int PU q LPC_AD3| 205 piby LPC_AD R<3> R1953 221 ANA2 v ew MWt 492 ppe Ap<3> D7 o own
] _ ! G St 1/iew  WMF-LF 402
; _TP_LPC_DRQO L AELNT.PC_DRQO#  Int PU
o o 7(Ery—LEC_SERIRQ AE6 ILPC_SERIRQ Int PU LPC_CLKO| aE9 - LPC_CLK33M SMC_R oD 25 o
_ 24 loNp6S GND98| ¥26 'R1961
U26_IGND66 GND99 Y27| 1?1(
u3s |GND67 GND100| AB18 sy
i |GND68 anp101| n2d 240
us_|GND69 GND102| aB20 Strap for Boot ROM Selection (See HDA_SDOUT)
vis |GND70 GND103| 2B > =
vi7_|GND71 GND104| aB23
vis |GND72 anp105| 2eds
v20 |GND73 GND106| AB25 >
v22_|GND74 GND107| aB26
V24 |GND75 GND108| aB27
v26_|GND76 GND109f 2828 o
v27_|GND77 GND110| 2B34
v28 |GND78 D GND111 AEJ7
v33 |GND79 Z GND112| AB4
v37_|GND8O enp113[ 2ndo
vé4 IGND81 (D GND114[ Ac22 >
v40_|GND82 GND115| Ac36
v7_|GND83 GND116| AC40
p— 20 IGND84 GND117 oy
w22 |GND85 GND118| acs
w24 IGND86 GND119| AD16
w36 |GND87 anp120| 20l
wi0_|GND8S GND121| Ap1s
wi3 |GND89 enp122| 20l
¥16 |GND90 GND123| AD20
v17 |GND91 enp124 20ds
Y18 |GND92 GND125| 2p25 o
¥19 |GND93 GND126| AD26
¥20 |GND94 GND127| ap27 MCP PCI & LPC
¥22 IGND95 GNDIZBLDT_"
¥24 IGND96 GND129| 233 SYNC_MASTER=T18_MLB SYNC_DATE=06/06/200
22 {GND97 GND130 203t NOTICE OF PROPRIETARY PROPERTY
— = THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY

PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

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

TZE JORANING NOUBER T,
D 051-8071 .
APPLE INC. — T o
NONE 19 98
1

8 7 6 \AAAAAN/ \Ii \/N 3 2 1



OMIT
ul400
MCP79-TOPO-B
BGA
(8 OF 11) External A
50 33 (OUT} SATA HDD R2D C_P - AJ7_|SATA AO_TX_P USBO_P| c29 USB_EXTA P 39 91
50 30 (OO} SATA_HDD_R2D_C_N o AJ6SATA_AO0_TX N USBO ND‘L“JW—® 39 91
o= AT —
AirPort (PCIe Mini-Card)
s0 35 [TN)—SATA HDD D2R N - AISHSATA_AO_RX_N USBL_P| C20 gy USB MINI P~~~ wry oo
- _AO_RX | _
20 30 (I SATA_HDD_D2R_P - AJ4 |SATA AO_RX P USB1 Nowwu—® 9 91
- - AO_RX_| =
External D
USB2_P| 228 USB_EXTD P 5 01
USB2_N{F20 gy USB_EXTD_N P R
50 3 (OUT}—SATA ODD R2D C P = AJ11 |SATA_Al_TX_P Camera
o= AR
90 35 (QUT)—SATA ODD R2D C N P AJI0ONSATA Al TX N USB3_P| F29 gy ~ USB CAMERA P ~~~~~  (F7y o0 o1
o= AL —
USB3_NDS2) gy USB_CAMERA_N D
0 38 SATA ODD_D2R_N - AJ9SATA_Al_RX_N IR
90 38 ATA_ODD_D2R_P AK9 |SATA Al_RX_P USB4_Pp| K27 B_IR P 40 91
USB4_N[yL27 USB IR N a0 91
Geyser Trackpad/Keyboard
usB5_p| 326 B_TPAD_P 4 0
7 _TP_SATA C R2D CP = 2K2 |SATA_BO_TX_P USB5_N(y727 quugy — USB TPAD N~~~ wry a0 o
o= PP —
; _TP_SATA C R2D CN . AI3SATA_BO_TX_N Bluetooth
USB6_P| F27 gy  USB BT P~~~ sry 500
7 _TP_SATA C D2RN - AJ2HSATA_BO_RX_N USB6_N(S27 gy — USB BTN ~~~~~~~~ wry 500
-  BO_RX | |
, _TP_SATA C_D2RP - AJ1_|SATA_BO_RX_P External B
< USB7_p| p27 USB_EXTB_P 19 01
E | m USB7_N(E27 gy USB_EXTB N aD >
( O ExpressCard
; _TP_SATA D R2D CP o aM4 |SATA Bl TX P 4 USB8_P| K25 USB_EXCARD P 31 91 =PP3V3 S5 MCP_ GPIO 8 18
o= e —
; _TP_SATA D R2D CN P AL3NSATA Bl TX N USB8_N[HL25 USB_EXCARD N 31 91
o= - BL_Ta : ) —
(D External C
; _TP_SATA D D2RN - AL4SATA_B1_RX_N USBO_P| H25 gy  USB EXTC P w7y o1 96 98 'R2051 'R2053
, _TP_SATA D D2RP - 2k3 |SATA B1 RX P USB9_N25 USB_EXTC_N 91 96 98 8.2K 8.2K
- =T o= ——y——= 22— D £y kY
/16w /16w
USB10_P| F25 TP_USB_10P . e i
USB1O_NIS25 g TP_USB_10N
, _TP_SATA E R2D_CP = AN1 [SATA_CO_TX_P 1 1
o= 02
; _TP_SATA_E_R2D CN - AML~SATA CO_TX_N USB11_P| K23 TP _USB 11P 7 RZSSZO R280522
o= — = — .2K .2K
USB11_Njyz23 TP_USB_11 7 5% 5%
, _TP_SATA_E D2RN - a2 {SATA CO RX N A A
- — 402 402
, _TP_SATA E D2RP - AM3_[SATA_CO_RX_P : :
- _CO_RX_]
USB_OCO#/GPIO_25~L21 - USB_EXTA OC_L am
_ _ L
USB_OC1#/GPIO_26[K21 P USB_EXTB OC L am >
_ _ =
USB_OC2#/GPIO_27/MGPIO[21 - USB_EXTC OC L am o
; _TP_SATA F_R2D CP = AP3 [SATA C1_TX_P USB_OC3#/GPIO_28/MGPIO[H21 - EXCARD OC L o o e
o= e — — -
, _TP_SATA F_R2D_CN = AP2SATA_C1_TX_N
o= R
+ 28 PP3V3 S0 MCP PLL USB
, _TP_SATA F_D2RN ey an3{saTa c1 RX N V_PLL_USB 2
-5 _C1_RX |
, _TP_SATA F_D2RP e AN2 |SATA C1 RX P 19 mA (A01)
- . C1_RX_]
USB_RBIAS_GND
7 _TP_MCP_SATALED L .= E12~SATA LED# GND131
GND132
D1
23 _PP1V05_SO0_MCP_PLL_SATA AEl6 |+V_PLL_SATA GND133
= - GND134
84 mA (AO1) GND135
s _=PP1V05_S0_MCP_SATA DVDDO N . S
GND136| AE3S o
43 mA (AO1l, DVDDO & 1) AF19 [+DVDDO_SATAlL
- GND137| AE4
L. AG16 |+DVDDO_SATA2
Minimum 1.025V for Gen2 support — GND138| ap6
AG17 |+DVDDO_SATA3
- GND139[ AF16
AG19 |+DVDDO_SATA4 eNDp140| a1
s _=PP1V05_S0_MCP_SATA_DVDD1 N
GND141| AFi8
AH17 [+DVDD1_SATAL
- GND142| ar20
AHL9 |4+DVDD1_SATA2
= GND143| ar22
s _=PP1V05_S0_MCP_SATA_ AVDDO GND144| AF26
127 mA (AO1l, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| ar27
L. AN11 |+AVDDO_SATA2 GND146| AF28
Minimum 1.025V for Gen2 support o - AF33
y— K12 |+AVDDO_SATA3 GND147
AK13 [+AVDDO_SATA4 GND148| AF34
AL12 [+AVDDO_SATAS GND149| AF37
2M11_[+AVDDO_SATA6 GND150| AF40
AM12_[+AVDDO_SATA7 GND151| Ac18
p— 2N12 [+AVDDO_SATAS GND152( 2620 o
AL13 [+AVDDO_SATA9 GND153| AG22
o _=PP1V05_S0_MCP_SATA_ AVDD1 GND154 AG26
p— N4 |+AVDD1_SATA1L GND155| AG36
ALl4 [+AVDD1_SATA2 GND156| neih
AM13 |+AVDD1_SATA3 GND157| AH1S
L___2Mi4 |+AVDD1_SATA4 GND158| 22
GND159| 2H22
90 MCP_SATA TERMP AE3 |SATA_TERMP anp160[ 2uh
'R2010
2.49K
1% If all SATA_Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
1/16W - - -
ME_LF If all SATA_Cx pins are not used, ground DVDD1_SATA and AVDD1_SATA.
402
2 MCP SATA & USB

SYNC_MASTER=T18_MLB SYNC_DATE=06/06/200

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

TTE J oRaN NG NOUEER TV
D 051-8071 5
APPLE INC. — - o3
NONE 20 98
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number). n
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OMIT
U1400
=PP3V3R1V MCP_HDA
MCP79-TOPO-B 3V3R1V5_S0_MC 52123
BGA — - 7 mA (AO1)
(9 OF 11)
+V_DUAL_HDA1| J16 'R2160
+V_DUAL_HDA2| K16 8.2K
Dien
e
m 5 402 R2170
22
01 53 HDA_SDINO - G15 |HDA SDATA INO D HDA_SDATA_OUT| F15 - 01 21 HDA SDOUT R 1 W\/%w s e  — — — — — — — — — — |
—22A =Rl - _ _ _ _
5t
Int PD 1w ! BIOS Boot Select |
- R2171 | |
22
7 _TP_MLB RAM SIZE - Ji4 |HDA SDATA IN1_GPIO_2/PS2_KB_CLK HDA_BITCLK| E15 - 91 21 HDA BIT CLK R IAAAZ HDA BIT CLK o SR | I/F HDA_SDOUT LPC_FRAME# |
Int PD 5% |
1/16w |
weeir R2172 | LPC 0 0 |
22
, _TP_MLB_RAM VENDOR J15 |HDA SDATA_IN2_GPIO_3/PS2_KB_DATA HDA_RESET* (K15 - 2121 HDA RST R L INANNA—HRARST L poomy 55 9 : PCI 0 1 !
23 21 ¢ _=PP3V3R1V5_S0O_MCP_HDA _ _IN2_( _ _KB_| - N |
(MXM_OK for MXM systems) Int PD A |
e |
1 R2173 102 SPIO 1 0 |
R2110 22 |
49.9 HDA_SYNC| r1s - 91 g1 HDA SYNC R 1 2 HDA SYNC o1 R |
1 58 ! SPI1 1 1 |
1/16w 1/16W
[ |
402
: o | SPT0 = SPI_CSO_L, SPI1l = SPI_CS1_L |
91 MCP_HDA_ PULLDN_COMP 215 |HDA_PULLDN_COMP HDA_DOCK_EN*_GPIO_4/PS2_MS_CLK(yKI7 g | MCP GPIO 4 21 |
HDA_DOCK_RST*_GPIO_5/PS2_MS_DATANL1? - AUD I2C INT L M 2 e | R1961 and R2160 selects SPI0 ROM by |
23 _PP1VO5 SO MCP PLL NV default, LPC+ debug card pulls |
7 mA (AQ1) 0 mAl AE18 |+V_PLL_NV_H SLP_S3*()G17 gy 1 PM L 733 36 41 67 82 84 ! LPC_FRAME# high for SPI1 ROM override. |
17 ma AEL] j+V_PLL_SP_SPREF SLP_RMGT*()IL]  ogy | EM SLP RMGT L ° INOTE' MCP79 does not support FWH, only 1
PM_SLP_S4 L
SLP_S5+)i7 gy SLP_S oD > o 0z o7 : LPC ROMs. So Apple designs will |
for BootROM override. |
25 22 _PP3V3 G3 RTC not use LPC
= 1_USE MLB 2
- = sszl e RR Ess Lz: orTo_/pon_ox/sp_cel THERM _DIODE Pl Pl gy MCP_THMDIODE P oD «7 o INOTE MCP79 rev A0l does not support !
42 a1 36 33 MC_ADAPTE - L264GPIO_12_SUS_STAT_ ACCLMTR_EXT_TRIG_L - _ N MCP THMDIODE N | :
e THERM_DIODE NS gy HCE THEDIODE N {oum «7 ¢ 22 23 | SPI1 option. Rev BOl will. |
1 tho191 e e et e ——— e SPIL option. Rev BOL wall.
R2120 R2121 , _TP_SB_A20GATE - X13 |A20GATE Int PU BOOT_MODE_SAFE
- o
49'915 ??'QK ; _TP_MCP_ KBDRSTIN L -l U3VKBRDRSTIN* Int PU MCP_VIDO/GPIO_13| L20 - MCP_VID<0> oD 2 6 'R2 180 | |
- _ _
e frsa “ SMC_WAKE SCI_L ci9STO_PME*  Int PU (S5) MCP_VID1/GPIO_14| 120 g MCP_VID<1> oo = e 10K | BUF_SIO_CLK Frequency |
402 402 21 MCP_VID<2>
2 2 1 [TM)—SMC_RUNTIME SCI L - CL8EXT_SMI/GPIO_32*% Int PU (S5) MCP_VID2/GPIO_15| M - oD 21 64 Lew Frequency !
oz I HDA_SYNC |
—
SM_INTRUDER L - B20 INTRUDER* !
3 MCP_SPKR o |
- q SPKR| ¢l - CP_S ° | 24 MHz 1
BOOT_MODE_USER |
TP_MCP_LID L - M254TID* Int PU (S5) 1 |
-
o DB BATLOW L - M24ALLB* Int PU (S5) SMB_CLKO| L19 - SMBUS_MCP_0_CLK (o100 SIREIRTICEE 1}021(181 | 14.31818 MHz 0 !
- _
SMB_DATAQ[ K19 iy SMBUS_MCP 0 DATA CED 7 13 1 9 5% USER mode: Normal !
— = 116w | e e e e e  f  m  m m——— - - -
8 61 PM_DPRSLPVR - M22 |CPU_DPRSLPVR SMB_CLK1/MSMB_CLK| 621 - SMBUS MCP 1 CLK o> o4 o wr—tr  SAFE mode: For ROMSIP
o - _ _ _ - i SAFE mode: For ROMSIP T T T T T T T T T T T T T T T
SMB_DATA1/MSMB_DATA| F21 P SMBUS_MCP_1 DATA D recovery | 1
u23 AP _PWR_EN SPI Frequency Select
a PM_PWRBTN_L - CISQPWRBTN* Int PU (S5) m SMB_ALERT*/GPIO_64[3¥23 g | AP PWREN /§¢wy 25033 Connects to SMC for | q Yy :
PM_SYSRST DEBOUNCE L D16RSTBTN* Int PU = i |
25 [(IN)—EM SYSRST DEBOUNCE L g  DiéH .
H automatic recovery | Frequency SPI_DO SPI_CLK |
(MGPIO2) FANRPMO/GPIO_60| B12 - MEM_EVENT T, Iy 22 27 20 4 —
RTC_RST_L - C20RTC_RST* 61 12 ey ODD_PWR_EN_L ! !
- FANCTLO/GPIO_6 - oD 38 31 MHz 0 0
SMRS 20 (MGPIO3) FANRPM1/GPIO_63| P12 . SMC_IG_THROTTLE T ) 42 | |
PM_RSMRST L 20 _|pt -
o MCP_PS PWRGD - 20 WRGD?S;B FANCTL1/GPIO_62}. c12 - ARB_DETECT = | 42 MHz 0 1 |
25 - £20 |PS_PWRGD -
o - | |
25 (I YCB_CPU_VLD - c17_|cpu_vLD CPUVDD_EN| D17 - MCP_CPUVDD_EN oo 25 | 25 MHz 1 0 |
| |
o 9 1 MHz 1 1
s JTAG_MCP_TDI - =19 |JTAG_TDI Int PU SPT CS0/GPIO 10| cia - SPI CSO R L B 2 o ! :
QU7 —ITAG MCP_TDO F19 |JTAG_TD! - -
: JTAG_MCP_TMS - J190 e SPI_CLK/GPIO_11i i3 - SPL CLE R oD 2 o INOTE- Straps not provided on this page !
e 0D - JTAG_TMS Int PU SPI_DI/GPIO_ 8| Cls g SPI_MISO ame | T PITAPS hoR Brovides om It Reser _ _ _ _ _ J
B = _
13 ¢ (I)—ITAG MCP TRST L - I18JTAG_TRST* SPI DO/GPIO 9| B1a ey SPI_MOSI R oD = o
13 ¢ (IN)—JIAG_MCP_TCK - 619 |JTAG_TCK - - g
25 [TM)—MCP_CLK25M XTALIN - Al6 |XTALIN SUS_CLK/GPIO_34| B18 - PM_CLK32K SUSCLK R T 25 0
25 @_MCP CLK25M XTALOUT - B16_|XTALOUT BUF_SIO_CLK| 2E7 - TP_MCP_BUF_SIO_CLK 7
s O RTC_CLK32K_XTALIN -l A19 |XTALIN_ RTC TEST_MODE_EN| K22
- ] ] _ENL K22
Za@ RTC_CLK32K _XTALOUT - B19 TALOUT_RTC PKG_TEST| L22 -
R2150' 'R2151
10K 100K
N B
/16w /16w
ey e
102, , 402
=PP3V3 SO_MCP GPIO 818 19
=PP3V3 S3 MCP GPIO N
P ps 2
. . 'R2140 'R2141 R2142 R2154
For EMI Reduction on HDA interface 10K 10K 10K
B E BN
116w 116w 116w
ME_LF e e
HDA SDOUT R 21 01 5 402 5 402 402
HDA BIT CLK R 21 01 30 33
HDA RST R L 21 01 AUD_I2C_INT L 2 s8
HDA SYNC R 2 n MEM_EVENT L 2127 28 41 MCP HDA & MISC
SMC_1G THROTTLE L ez MCP_VID<0> et SYNC_MASTER=T18_MLB SYNC_DATE=06/06/200
c2170 * MCP_VID<1> 21 = — -
10PF ARB_DETECT 21 NOTICE OF PROPRIETARY PROPERTY
5 —|—
C;g: N N THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
1 PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
a0z R2147 R2155 R2156 AGREES TO THE FOLLOWING
1?0K E?K E?K I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
1 Cc2171 1 C2173 Ao fraas s II NOT TO REPRODUCE OR COPY IT
2 402 2402 02 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
TZE JORANING NOUBER REV:
- D 051-8071 B
APPLE INC. — - o3
NONE 21 98
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number). u
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OMIT OMIT
ul400 Ul400
MCP79-TOPO-B MCP79-TOPO-B
BGA BGA
(11 oF 11) 4s 23 3 =PPVCORE_SO0_MCP (10 OF 11) =PP1V05_S0_MCP_FSB 89 1423
AH26 |GND161 GND253| avdo 23065 mA (A01l, 1.2V) ;IMS +VDD_CORE1 +VTT_CPU1| R32 1139 mA 1182 mA (A01)
2H33 |GND162 GND254| BaL 16996 mA (A01l, 1.0V) AC23 |+VDD_CORE2 +VTT_CPU2[ Ac32
AH34 |GND163 GND255| BAd u25 |4+VDD_CORE3 +VTT_CPU3| E40
AH37 |GND164 GND256| AWl o AH12 |+VDD_CORE4 +VTT_CPU4[ J36
AH38 |GND165 GND257| AY6 AG10_|+VDD_CORES5 +VTT_CPUS5[ N32
2J39 |GND166 GND258| L35 AG5_|+VDD_CORE6 +VTT_CPU6[ T32
AJ8 IGND167 GND259| BC33 ¥21 |+VDD_CORE7 +VTT_CPU7[ U32
AK10 |GND168 GND260[_BC37 ¥23 |+VDD_CORES8 +VTT_CPUS8[ V32
2K33 |GND169 GND261[ BC4l 2216 [+VDD_CORE9 +VTT_CPU9[ W32
g 2K34 [GND170 GND262| 2¥1d o AA26 |4+VDD_CORE10 +VTT_CPU10[ B31
AK37 |GND171 GND263| BCS AA27_[+VDD_CORE11 +VTT_CPU11[ AF32
AK4 |GND172 GND264| c2 A28 |+VDD_CORE12 +VTT_CPU12| AB32
AK40 |GND173 GND265| D10 AC16 [+VDD_CORE13 +VTT_CPU13| 2H32
AL36 |GND174 GND266| D14 AC17 [+VDD_CORE14 +VTT_CPU14| AJ32
AL40 |GND175 GND267| P15 AC18 |+VDD_CORE15 +VTT_CPU15[ AK31 ¢
ALS |GND176 GND268| D18 Ac19 |+VDD_CORE16 +VTT_CPU16| AK32
AM10 |GND177 GND269| D19 AC20 [+VDD_CORE17 +VTT_CPU17| 2AD32
p— 2416 IGND178 GND270| P22 AC21 |4+VDD_CORE18 +VTT_CPU18[ AL31
AM18 |GND179 GND271| Db23 2217 [+VDD_CORE19 +VTT_CPU19| 2B32
AM20 |GND180 GND272| D26 Ac24 [+VDD_CORE20 +VTT_CPU20[ B4l
g 2122 [GND181 GND273| D30 $—2C25 |+VDD_CORE21 +VTT_CPU21[ B42
AM24 |GND182 GND274| D37 AC26 |+VDD_CORE22 +VTT_CPU22| c40
AM26 |GND183 GND275( D6 Ac27 [+VDD_CORE23 +VTT_CPU23[ c4a1
AM30 |GND184 GND276| E13 AC28 [+VDD_CORE24 +VTT_CPU24|[ c42
AM34 |GND185 GND277| E17 Ap21 [+VDD_CORE25 +VTT_CPU25[ D39
g 2135 [GND186 GND278L E21 o Ap23 |4+VDD_CORE26 +VTT_CPU26[ D40
AM37 |GND187 GND279| E25 W27 _|+VDD_CORE27 +VTT_CPU27[ D41
AM38 |GND188 GND280|_E29 V25 |+VDD_CORE28 +VTT_CPU28[ E38
p— 25 [GND189 GND281| E33 2218 |+VDD_CORE29 +VTT_CPU29[ E39
AM6 [GND190 GND282| Fi2 AE19 |+VDD_CORE30 +VTT_CPU30| E37
a7 |GND191 GND283| Fi6 AE21 |+VDD_CORE31 LTJ +VTT_CPU31| F38
g 21° [GND192 GND284| F32 p—2E23 [+VDD_CORE32 +VTT_CPU32| E39
AP26_|GND193 GND285| F8 AE25 |+VDD_CORE33 E +VTT_CPU33| G36
AN28 |GND194 GND286| G610 AE26 [+VDD_CORE34 +VTT_CPU34[ G37
AN30 IGND195 GND287| 612 AE27 [+VDD_CORE35 o +VTT_CPU35[ G38
AN39 |GND196 GND288| 614 2E28 |+VDD_CORE36 ﬂ-l +VTT_CPU36[ H35
g 24 IGND197 GND289| G616 AF10_|4+VDD_CORE37 +VTT_CPU37[ H37
¥7 |GND198 GND290| BC12 AF1l [+VDD_CORE38 +VTT_CPU38| J34
AP10_|GND199 GND291| 622 AA19 |+VDD_CORE39 +VTT_CPU39| J35
p—2U26 IGND200 GND292| 624 AF2_|+VDD_CORE40 +VTT_CPU40| K33
AP14 |GND201 GND293| au20 AF21 (+VDD_CORE41 +VTT_CPU41| K34
AUl4 IGND202 GND294| 634 AF23 |+VDD_CORE42 +VTT_CPU42| K35
p—2P28 IGND203 GND295| G4 y— 2F25 [+VDD_CORE43 +VTT_CPU43| L32
AP32 |GND204 GND296| 643 AF3 |+VDD_CORE44 +VTT_CPU44[ L33
AP34 |GND205 D GND297[ 66 AF4_|+VDD_CORE45 +VTT_CPU45[ L34
AP36_|GND206 GND298| c8 AF7_|+VDD_CORE46 +VTT_CPU46[ M31
AP37 |GND207 Z GND299| H1lL AH23 [+VDD_CORE47 +VTT_CPU47[ 132
AP4_IGND208 w GND300|_H1S AF9 |+VDD_CORE48 +VTT_CPU48[ M33
AP40 IGND209 GND301[ AW35 2220 [+VDD_CORE49 +VTT_CPU49[ N31
AP7 [GND210 GND302| H23 AG11l |+VDD_CORE50 +VTT_CPU50| P32
) 2023 [GND211 GND303| ave 4 AG12 [+VDD_CORE51 +VTT_CPU51| ¥32
AR28 |GND212 GND304| 640 AG21 |+VDD_CORE52 +VTT_CPU52| An32
AR32 |GND213 GND305| J12 AG23 |+VDD_CORES53
g 2R40 IGND214 GND306| 38 2625 |+VDD_CORE54 +VTT_CPUCLK| AG32 43 ma
AT10 |GND215 GND307| K10 AG3 |+VDD_CORE55
AR12 |GND216 GND308| K12 AG4_1+VDD_CORES56
AT13 K18 AA21 |+VDD RE.
GND217 GND309) ; VDD_CORES7 =PP3V3 S0 MCP o212
aT29 K26 AG6 |+VDD_CORE58
- GND218 GND310 o - corES0 +3.3v_1[ ap1o 450 mA (AO1)
AT 1 +VDD_CORE -
: GND219 GND31 - 7CO > +3.3v 2| aEs
AT D312| x4 +VDD_CORE =
GND220 GND3 ” - -COREG0 3.3y 3| Amio
ar7 13| x +VDD_CORE —
. GND221 GND3 : - X +3.3v 4| ane
AT K —
y— 270 |GND222 GND314| k8 ¢ +VDD_CORE62 +3.3v 5|y
AY21 |GND223 GND315| Aul AH10 |+VDD_CORE63 -
22 40 AH11 7(;0 64 +3.3v_6| nnil
AY: D224 D316| L +VDD_CORE -
cN GND3 - +3.3V_7| ang
L12 IGND225 GND317| L43 y— 726 [+VDD_CORE65 +3.3v gl
AUl2 IGND226 GND318| LS a#2_|4+VDD_CORE66 e
AU28 |GND227 GND319| Mi0 AA23 |+VDD_CORE67
AP33 |GND228 GND320| M34 W28 |+VDD_CORE68
AU32 |GND229 GND321| M35 AH25 |4+VDD_CORE69 =PP3V3 S5 MCP 5 23
p— 2830 IGND230 GND322| M37 p— 2821 [+VDD_CORE70 +3.3V_DUAL1| 618 16 mA 266 mA (A01)
AU36 |GND231 GND323| ¥28 2H3 |1+VDD_CORE71 +3.3V_DUAL2| H19
AU38 |GND232 GND324| ¥33 2H4_|+VDD_CORE72 +3.3V_DUAL3| J20
p—2U4 [GND233 GND325| ¥34 p— 285 |+VDD_CORE73 +3.3V_DUAL4| K20
G28 IGND234 GND326| ¥35 AH6 |+VDD_CORE74
F20 |GND235 GND327| ¥37 AH7_|+VDD_CORE75  +3.3V_DUAL_USB1| G26 250 mA
y 2v28 [GND236 GND328| ¥38 ) 28° 4+VDD_CORE76  +3.3V_DUAL_USB2| H27
AV32 |GND237 GND329| ABL7 AA24 [+VDD_CORE77 +3.3V_DUAL_USB3| J28
AV36 |GND238 GND330| 2816 w21 |+VDD_CORE78  +3.3V_DUAL_USBA4| K28
Av4 IGND239 GND331| AN26 W23 1+VDD_CORE79
AV?_IGND240 GND332| AD7 W25 |+VDD_CORES80
1 M1l Ar12
> AWll |GND241 GND333 +VDD_CORES81 —PP1V05 S5 MCP VDD AUXC o2
G20 |GND242 GND334| and
aRa3 1o PP3V3 G3 RTC +VDD_AUXC1[ T21 105 mA (A01)
- GND243 GND335 av1s = o3 +VDD_AUXC2| u21 MCP Power & Ground
Y] D244 D, y 10 ua =
GN] GND336 (63) 220 |+VBAT +VDD_AUXC3| v21
AY10 |GND245 GND337| P11 80 uA (s0) - SYNC_MASTER=T18_MLB SYNC_DATE=06/06/200
Aviz 8| ve
GND246 GND33 NOTICE OF PROPRIETARY PROPERTY
p—2¥30 IGND247 GND339| Ti1
AY33 |GND248 GND340| V1L THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AY34 |GND249 GND341| ¥11 AGREES TO THE FOLLOWING
AY37 |GND250 GND342[ AH16 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
AY38 |GND251 GND343| 122 II NOT TO REPRODUCE OR COPY IT
p— ¥4l IGND252 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
L TEE J DRANING NOVDER REV:
D 051-8071
APPLE INC. — - o3
NONE 22 98
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number). u
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MCP Core Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x luF 0402, 9x 0.luF 0402 (23.3 uF)
Apple: 4x 4.7uF 0402, 4x luF 0402, .1uF 0402 (23.4 uF
v 22 s _—BBVUCORE S0 MCP pple: 4x 4.7uF 040 x 1uF 0402, 6x 0.1uF 0402 (23.4 uF)
23065 mA (A0L, 1.2V)
16996 mA (A01, 1.0V)
Cc2503 * 1 C2504 1 C2505 1 C2506 1 C2507 1 C2508 1 C2509 1 C2510 1 C2511 1 Cc2512 1 C2513
(No IG vs. EG data) 1UF —— 1UF — 0.1UF 0.1UF
1 i
xsR 2 2 xsr 2 xsr 2 CcerM 2 CerM
202 202-1 202-1 202 202
MCP PCIE (DVDD) Power MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x luF 0402, 2x 0.luF 0402 (16.9 uF)
s _=PP1V05_ S0 _MCP_PEX_DVDD s _=PP1V05_SO_MCP_SATA DVDD + _=PP1V05_S0_MCP_AVDD UF 30-OHM-5A Apple: 5x 2.2uF 0402 (11 uF) PP1VO5_SO_MCP_PEX AVDD N
MIN LINE WIDTA=0.4 MM
57 mA (A01) 43 mA (A01) 333 mA (A01) : 2 MIN _NECK_WIDTH=0.2 MM 206 mA (A01)
0603 VOLTAGE
C2515 ¢ 1 Cc2516 1 C2517 1 C2518 1 C2519 Cc2520 ! 1 Cc2521 1 C2570 1 C2571 1 C2572 1 C2573 1 C2574
4.70F —— —— 1UF —— 1uF —— 0.1uF 0.1uF 4.7UF 0.1uF —— 2.2uF —— 2.2uF —— 2.2uF L~ 2.2uUF —— 2.2uF
208 —— —— 30% 20% 208 20% — 20% 1 20t —T— 20% 20%
v Tov Tov v Tov &o3v G.3v &o3v &o3v
xsR 2 2 CermM 2 CErM xsR 2 2 CprM 2 RM 2 CErM 2 CErM 2 CcErM
202 202 202 202 202 202-LF 202-LF 202-LF 202-LF
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.luF 0402 (14.9 uF)
MCP 1.05V AUX Power MCP 1.05V RMGT Power
L2575 Apple: 2x 2.2uF 0402 (4.4 uF)
22 5 _=PP1V05_S5 MCP_VDD_AUXC 15 5 _=PP1V05_ENET MCP RMGT 30-OHM-5A PP1V05_SO_MCP_SATA AVDD s
MIN LINE WIDTA=0.4 MM
105 mA (A01) P 131 mA (A01) : 2 B DTH=0.2 MM 127 mA (AO01)
0603
1 C2525 1 C2526 c2528 ! 1 C2529 1 C2575 o
—— 0.1uF 0.1uF 4.7uF —— 0.1uF 2.2UF —
T i 22;} ]' i o, B
2 cpru 2 cpru xsR 2 2 ceru 2 cpru 2 cErM
202 202 202 202 202-1F
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.luF 0402 (14.9 uF)
Apple: 2.2uF 0402 (15.4 uF
22 14 9 s _=PP1V05_SO_MCP_FSB pple: 7x uF 0402 (15.4 uF) 12582
1182 ma (A01) 30-OHM-1.7A PP1V05_S0_MCP_PLL_PEX W
s _=PP1V05_S0_MCP_ PLL PEX UF ! 84 mA (A01l)
1 C2530 1 C2531 1 C2532 1 C2533 1 C2534 1 C2535 1 C2536
2.2UF 2.2UF 2.2UF
208 208 208
&.3v &o3v &.3v
2 CcErM 2 CErM 2 cerM
202-1F 202-LF 202-LF
MCP Memory Power
16 s _=PP1V8R1V5 SO MCP MEM _PP1VO5 SO MCP PLL UF
66 8 = 1
4771 mA (AOl, DDR3)
562 mA (AO1) 270 mA (AO1)
C2540 ! 1 C2541 1 C2542 1 C2543 1 C2544 1 C2545 1 C2546 1 C2547 1 C2548 1 C2549
4.70F —— —— 0.1UF —— 0.1UF —/— 0.1uF ——o0.1uF —/— 0.1uF —— 0.1uF —— 0.1UF —— 0.1uF 0.1UF
208 —— —1— 20% 20% —— 30% 20% —— 30% —— 30% —— 20% —— 320% 20%
v Tov Tov Tov Tov Tov Tov
xsR 2 2 CErM 2 Cerm 2 cerM 2 CcerM 2 CerM 2 CerM
202 202 202 202 202 202 202
NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF)
MCP 3.3V Power NV: 1x 4.7uF 0603, 4x 0.luF 0402 (5.1 uF) 12555 Apple: 1x 2.2uF 0402 (2.2 uF) L2584
: : y . 30-OHM-1.72 PP1V05_S0_MCP_PLL SATA
22 21 s _=PP3V3 S0 _MCP Apple: 4x 2.2uF 0402 (8.8 uF) s _=PP3V3_S0_MCP PLL UF 30-OHM-1.7A PP3V3 SO MCP_PLL USB 20 . ) T“ o1
4 MM mA (A
450 mA (AO1) 19 mA (AO1) LYYy | H-0.2 M 19 mA (AO1) oi02 (201)
0402
Cc2584
1C2550 1 C2551 1.C2552 1 C2553 4.7UF
—— 2.2uF —— 2.2uF 2.2UF ——2.2uF 208
—T 20% T 20% 20% T 20% 4av
&o3v &o3v &o3v &o3v XSR
2 CERM 2 CERM 2 CERM 2 CERM 402
202-LF 202-LF 202-LF 202-LF
MCP 3.3V AUX/USB P 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF MCP 3.3V Eth t P 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF L2586
.3V AUX/U; ower NV: 1x 4.7u] , 1x 0.1u (4.8 uF) .3V ernet Power NV: 1x 4.7u] , 1x 0.1u (4.8 uF) 30_OHM-1.7A PP1VO5 SO MCP PLL CORE .
1e o _=PP3V3 S5 _MCP Apple: 1x 2.2uF 0402 (2.2 uF) 2 10 o _=PP3V3 ENET MCP RMCT Apple: 1x 2.2uF 0402 (2.2 uF) A . —ﬂiﬂjﬁég%ﬁg;::gig e a7 ma (201
VOLTAGE=1.05V
266 mA (A01) 83 mA (A01) 0402
1 C2560 1 C2564 C2586 ! 1 C2587
2.2UF 2.2UF 4.7UF —— 2.20F
208 208 208 208
&o3v &.3v v 6.3
2 CcErM 2 CcErM xsR 2 2 CerM
202-1F 202-LF 202 202-1F
MCP 3.3V/1.5V HDA P 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF L2588
.3V/1.5V ower NV.l x 1. \2: 2 o;ozx 2.Zu (4.8 uF) 30_OHM-1.7A PP1VO5 SO MCP PLL NV .
Apple: 1x 2.2uF .2 uF T2
21 s _=PP3V3RIV5_SO_ MCP HDA PP ( ) 2 MINTNECK WIDTHa0.3 MM 37 mA (A01)
. 0!
7 mA (AO01) 0402
1 C2562 1 C2590
2.2UF ——o0.1UF
208 MCP79 Ethernet VRef 20%
2 CcErM 2 CErM
202-LF 202
23 18 5 _=PP3V3 ENET MCP RMGT
1 = .
R2591 MCP Standard Decoupling
1/1;:1 SYNC_MASTER=M98_MLB SYNC_DATE=04/01/200
ME-LF
202
L2595 2 NOTICE OF PROPRIETARY PROPERTY
s _=PP1V05_ENET MCP PLI, MAC 30-OHM-1.7A PP1V05_ENET MCP_PLL MAC 18 o MCP MII VREF oo 10
MIN_LINE_WIDTI .4 MM THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
5 mA (AO01) p MIN_NECK_WIDTH: MM 5 mA (A01) PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
VOLTAGE=1.05V 1 AGREES TO THE FOLLOWING
R2590 1 02591 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
1 C2596 1.47K 0.1UF
— 2.2UF ”];‘3 208 II NOT TO REPRODUCE OR COPY IT
§?§v MF-LEF 2 ég:m III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
2 Cipm 402, 402
202 202-LF TZE JORANING NOUBER REV:
D 051-8071
= = APPLE INC. — — —
NONE 23 98
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number). n
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WF: Checklist says 0-ohm resistor placeholder for ferrite bead.

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

NO STUFF NV: 1x 4.7uF 0603, 2x 0.luF 0402 (4.9 uF)
Apple: 1x 2.2uF 0402 (2.2 uF)
L2650 Apple: 2x 2.2uF 0402 (4.4 uF)
15 s _=PP3V3R1V8 SO MCP_IFP_VDD s _=PP3V3 S0 MCP DAC UF 30-OHM-1.7A PP3V3 SO MCP_DAC 18
[FIn Ling wibTa-0.2 mw
190 mA (AO1l, 1.8V) 206 mA (A01l) I_er 2 1 S -2 MM 206 mA (A01)
VOLTAGE=3- 3V
1 C2610 o Mo T R2651
2.2UF
2, 1 C2650 5
6.3v 2.2UF
2 Ciam 208 V16w
402-LF 2 &Y ME-LF

]
~
-
o
N

18 8 _=PP1V05_S0_MCP_HDMI_VDD

95 mA (A01)
C2615 * 1 C2616
4.7UF 2.2UF

= 18 TP_MCP_RGB_RED — NC_MCP_RGB_RED
— FAKE BASE-TROR P —
18 TP_MCP_RGB_GREEN — NC_MCP_RGB_GREEN
— FAKE BASE-TROR poeg—
18 TP_MCP_RGB_BLUE — NC_MCP_RGB_BLUE
TAKE BASE-TROR pe—
18 TP_MCP_RGB_HSYNC — NC_MCP_RGB_HSYNC
— VAT BASETROR peg—
18 TP_MCP_RGB_VSYNC — NC_MCP_RGB_VSYNC
50 15 _MCP_HDMI_RSET 50 15 _MCP_IFPAB RSET — HAKE_BASE-TRUE o_tmsoTRon
MCP_IFPAB_VPROBE
e e NO STUEE 90 18 CRT IG R C_PR — NC_CRT IG R C PR
NO STUFF R2620 NO STUFF 'R2630 — HARE_BASE-TROE wo_tmsomRon
C2620 1K C2630 0 18 CRT IG G Y Y — NC CRT IG G Y Y
P . Py = VAR BASE TR po—
20 ME-LF 20 90 18 CRT_IG_B_COMP_PB — NC_CRT IG_B_COMP_PB
CERM 402 CERM — HAKE_BASESTRUE WO_TEST=TRUE
402 402
90 18 CRT_IG_HSYNC = NC_CRT IG _HSYNC
—_— MARE_BASE=TRUE NO_TEST=TRUE
= 90 18 CRT IG VSYNC — NC_CRT IG VSYNC
— VAR BASE TR po—
WF: Checklist says 0-ohm resistor placeholder for ferrite bead. 1o _TP_MCP_RGB DAC RSET = NC_MCP_RGB DAC RSET
_BASETRUE NO_TEST=TRUE
NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF) 16 _TP_MCP_RGB_DAC_VREF — NC_MCP_RGB_DAC_VREF
L2640 Apple: 2?? — HARE_BASE-TRUE o_tmsT-TRUR
s _=PP3V3 SO MCP VPLL UF 30-OHM-1.7A PP3V3 SO _MCP VPLL 18
16 mA (AO1l) : 2 ® :iﬂ:ﬁé?HiE:SiS:é " 16 mA (AO1l) 90 18 _MCP_TV_DAC_RSET — NC_MCP_TV_DAC_RSET
0402 VOLTAGE=3.3V - MAKE_BASE=TRUE NO_TEST=TRUE
MCP_TV_DAC_VREF — NC_MCP_TV_DAC_VREF
C2640 * 1C2641 o = WRE BaEs e
4.7UF —— 2.2UF
208 203
gmﬁ: 2 2 gmﬁ: 15 _MCP_CLK27M XTALIN NC MCP_CLK27M XTALIN
603 402-1F = TARE BRSECTROR po—
18 _MCP_CLK27M XTALOUT —_— NC_MCP_CLK27M XTALOUT
— TARE BRSECTROR po—
WF: Open question on which packge option(s) nvVidia can support.
s _=PP3V3 S0 HDCPROM
NO STUFF | NO STUFF
C2690 | no sTurF R2690
0.1UF —— s o
208 T ~ 1/16W
o, vee friess
402 U2695 402,
AT24C08
sotc
yA0 SDA|® =I2C_HDCPROM SDA D
1Al SCL(s =I2C_HDCPROM_ SCL am
A2
welz HDCPROM_WP
GND
B
MCP Graphics Support
SYNC_MASTER=M98_MLB SYNC_DATE=04/01/200

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

TEE J DRANING NOVDER REV:
D 0s1-8071 .
APPLE INC. — - =
NONE 24 o8
Current numbers from email Xiaowei Lin provided 11/12/2007 3:22pm (no official document number). n
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RTC Power Sources
Platform Reset Connections

R2803
0
s _=PP3V3 S5 RTC D 1 2
5%
- 1/16w
IRTCJ’SJES frad LPC Reset (Unbuffered)
VIN 402
MIcsgazzsglayus R2881
2322 44 s CyLEC_RESET L PLACEMENT NOTE-Place close to Ulao0 | 33 DEBUG RESET L o
2 |EN CRITICAL vouTt| ° o o PP3V3 G3 RTC 21 22 A
MIN LINE WIDTH=0.3 mm Liew R2883
MIN NECK_WIDTH=0.2 mm L 33
VOLTAGE=3. 3V 2 SMC_LRESET L @
4 1 — W\ —/— oD
NO STUFF Ne|_ £ R2800 PLACEMENT_NOTE=Place close to U1400 5%
100  supErcap YES fraaad
EY 5
GND NO STUFF, /16w 402
N R2801 o
402
PP3V3_G3_SUPERCAP
P2
1T et ' c2800
0.08F SUPERCAP_YES
— RITICAL
= o FE L 3 © PCIE Reset (Unbuffered)
R2802 XiHG
1.0M sM
1
1o R2892
= 0
eos 17 (I)—BCIE RESET L 1 2 FW_RESET L oD -
]/EJSGW
MP_LF
R2890 402
0
c2810 1 2 GMUX_PCIE RESET L
RTC Crystal 1208 A e
2 D RTC_CLK32K XTALOUT . 1] |2 Lriew
| 402 — =GMUX_PCIE_RESET I, oo o
5% —
R2810 sov
0
1,\/\/\/2 RTC_CLK32K TALOUT R R2891
0
NO STUFF] . CRITICAL IAAAZ PCA9557D_RESET L oD 25
R2811 e <« 5%
10M Y2810 2893 /16w
pad = R o
2.768K
frs sl S c2811 AN 2 BKLT PLT RST L
i, a 281 AN oD
5%
2
21 GouT) RTC_CLK32K_XTALIN o | I ;{éigg R2894
402
3 L " ANA 2 MINI RESET L 30
CERM D
402 B
16w
MP-LF
MCP 25MHz Crystal c281s R2895
o 1 2 EXCARD_RESET L E
p L
21 m_Mcp CLK25M XTALOUT o 1 I /\éy\’
1/
54 fraasd
sov 402
CERM
402 R2870
33
NO STUFF 1» (Imy—MEM_VIT EN R IAAN 2 MEM VTT EN oD
R2816" et CRITICAL P
D) 1/16
i ¥2815 NC frsasd
1/16W 25.0000M NC 402
MF_LF sHo3l2x2.5MM Cc2816
w02,
12pF R2825
21 MCP_CLK25M XTALIN 1|2 PLACEMENT_NOTE=Place close to U1400 33, LPC CLK33M SMC
QU—= 1 21 15 [EEy—LBC CLK33M SMC R LAAA oD -
5% 5%
Cemu s R2826
402 402 33
1 2 LPC CLK33M LPCPLUS (o100 JRSIER
MCP SO PWRGD & CPU VLD 5 PLACENENT NOTEPLace close to U100
1/16w
R2827 Mo
33
s _=PP3V3 S5 _MCPPWRGD L—AAAZ LPC_CLK33M GMUX oD o
5%
L 1/16w
MCPSEQ_SMC MESLE
1.Cc2850 PLACEMENT_NOTE=Place close to U1400
0.1UF
S
corn R2829
22
91 21 m PM_CLK32K_SUSCLK_R 1 2 PM_CLK32K_SUSCLK @ a1 91
= MCPSEQ_SMC PLACEMENT NOTE=Place close to 01400 5%
5 TC7SZOSAFEAPE MP-LF
84 67 41 (TR)—ALL_SYS_PWRGD 2 \501‘655 R20853 Tz
4
U2850 S0_AND IMVP_PGOOD LAAAZ o MCP_PS_PWRGD oo 2
[Tm—YR_PWRGOOD DELAY !
o v GoO s / 1w
MCPSEQ_SMC MF-LF
— 402
MCPSEQ_MIX
= R2852
0
AAN
MCPSEQ_MIX .
R2851 o
0
A HCE_CEU_VLD & Reset Button
5% MCPSEQ_SMC
b - PM_SYSRST_L
N R2850 @7 [D—EH-SISK
0 XDP
MCP. DD_E 1 2
2 NN R2896 R2899 10K pull-up to 3.3V SO inside MCP
PLACEMENT_NOTE=Place close to U1400 5% SB M i
i XDP_DBRESET L ARA 2 LARKA 2 PM_SYSRST DEBOUNCE L 1sc
MF-LF 13 10 (IR AN ® ® oo 2
o 5% OMIT 5% NO STUFF SYNC_MASTER=M98_MLB SYNC_DATE=05/01/200
1/16w 1/16w
MCPSEQ_SMC represents MCP79 ’‘MLB’ power sequencing connections, wroLE R2897" HE-E 1 ?§F899 NOTICE OF PROPRIETARY PROPERTY
but results in MCP79 ROMSIP sequence happening after CPU powers up. Sg o
1/16W 2 )1((5): THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
MCPSEQ_MIX is cross between MLB and internél power s?quencing, which Mr;g;‘ 202 iggEE‘;T¥OO¥H%P§BEL88¥SETER' INC. THE POSSESSOR
results in earlier ROMSIP and MCP FSB I/O interface initialization. SILK PART=FP SYS RESET I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
SMC 99ms delay from ALL_SYS_PWRGD to IMVP_VR_ON plus IMVP6 delay for = - II NOT TO REPRODUCE OR COPY IT
VR_PWRGOOD_DELAY should guarantee CPU_VLD does not go high before III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
CPUVDD_EN (which is 40-100ms after PS_PWRGD assertion). e ——— —
NOTE: If CPU_VLD deasserts during SO0 MCP79 will take system to S5 immediately. D 051-8071 B
APPLE INC. — - o3
NONE 25 98
|
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Page Notes

Power aliases required by this page:

- =PP3V3_S3_VREFMRGN

MEM A VREF DQ

MEM A VREF CA

MEM B VREF DQ

CPU FSB VREF

FRAME BUFFER VREF

DAC channel A
- =PP3V3_S5_VREFMRGN
- Min DAC code 0x00 0x00 0x00
- =PPVIT_S3_DDR_BUF
Max DAC code 0x87 0x87 0x87
signal ali required by thi . Max sink I -3.75 ma -3.75 ma -3.75 ma : :
gnal aliases reamired By ° pase SO-DIMM A and SO-DIMM B Vref settings should be margined separately
- =I2C_VREFDACS_SCL Max source I 5 mA 5 mA 5 mA
- =I2C_VREFDACS_SDA Nominal Vref 0.75 V 0.75 V 0.75 V (i.e. not simultaneously) due to current limitation of TPS51116 regulator.
- =I2C_PCA9557D_SCL Min Vref 0.375 V 0.375 V 0.375 V
- =I2C_PCA9557D_SDA Max Vref 1.250 v 1.250 v 1.250 V =PPVIT_S3_DDR_BUF
3
K - Vref Stepping 6.5 mv 6.5 mv 6.5 mv
BOM options provided by this page: (per DAC LSB) 10mA max load
VREFMRGN
NO_VREFMRGN R2903  veermon
200
’ 1%
1/160
MF-LF PPOV75_S3_MEM_VREFDQ_A
402 27
VREFMRGN n 1 U2902 WIN_LINE_WIDTHR0.3 mm
- MAX4253 VREFMRGN MINNBCK NIDTH-0.2 mm
1C2903 VN besn R2109004
097 0 tUF n wrerugen b soorw sur AR,
R2918 lov % e Pl 1 to J3100.1
=PP3V3_S3_VREFMRGN CERM a3 116w ace close to .
. 52 ,SHORT) PP3V3_S3_VREFMRGN_DAC a0 + v 26 vaemmeN. bo.sopTim. EXY s
T 402
NONE =
NONE VREFMRGN VREFMRGN VREFMRGN
NONE R2901 ~ R2905
402 1 C2901 = 200
1001:‘ VREFMRGN V
1/160 1/160
weene e PPOV75_S3_MEM_VREFDO_B
SN2 u2902 ° o e S *
- MAX4253 = 'VREFMRGN MIN_NECK_WIDTH=0.2 mm
S N R2906
VREFMRGN VREFMRGN cL VREFMRGN DO _SODIMMB BUF
J U2900 o ca L ew Place close to J3200.1
VDD + Vm 26 VREFMRGN_DQ_SODIMMB_EN HeoLE
«“ O =I2C VREFDACS SCL SCL usop VOUTA|L VREFMRGN DQ_SODIMM
“@ED —12c vREFDACS SDA spa X voUTB|2___verumox ca sopma = R2902 ° R22 09 009 VRERHRGN
0
9 100K VREFMRGN IAANZ
a0 % vourcls VREFMRGN CPUFSE 5%
a wetr S Ve
ADDR=0x98 (WR) /0x99 (RD) A1 VouTD|S VREFMRGN_FRAMEBUF 402 MF-LF PPOV75_S3_MEM_VREFCA_A
402 27
VREFMRGN n Bl U2903 = N TNE_NToTA=0.3 T
- MAX4253 VREFMRGN MINNECK NIDTH-0.2 mm
D 1C2904 VN besn R2109010
ot a norunon cn sopun sue
Tov
cERM a3 £ 1w Place close to J3100.126
402 + v 26 VREFMRGN_CA_SODIMMA_EN MP-LF
— T 402
= N R2 9 11 'VREFMRGN
— R2907 200
1001:‘ VREFMRGN V
1/16W 1/160
weene ue-LE PPOV75_S3_MEM_VREFCA_B
N v2903 ° o e S *
i MAX4253 = R2912  vesmamon MIN_NECK_WIDTH=0.2 mm
VAN ves? 100
'VREFMRAN <1 VREFMRGN CA DIMMB BUF
o Ca s Place close to J3200.126
+ v 26 VREFMRGN_CA_SODIMMB_EN MP-LF
T 402
— R2908 ~
1001:‘ VREFMRGN R2916  veermon
A 49.9 GPy_FB_A_VREEF DIV )
51 U2904 o oD
VREFMRGN a2 vovts L 1w Place close to U8400, U8450
1 C2905 = v Uoess = weei
VREFMRQN a1 VREFMRGN FRAMEBUF BUF
23 + V. Al R2 9 1 7 'VREFMRGN
1 26 VREFMRGN_FRAMEBUF_EN 5o
B .
GPU_FB_B_VREF_DIV oD -
— R2915 ~ 1w Place close to U8500, U8550
OMIT = Lriew
R2919 100K 2 vrsrumen 402
SHORT, PP3V3_53_VREFMRGN_CTRL A
402
NONE CRITICAL U2904
NONE REEMRGN c2 MAX4253 = R2914 VREFMRGN
NONE 1 C2902 v+ 100
402 ©| VREFMRGN 1
J gyt [r— VREFMRGN CPuFsR BUF CPU_GTLREF oD o o
p— vee /v,\‘/\’
, dov of, s 1w Place close to U1000.AD26
o 2901 v —— b
( 402
PCA9557
oFn paols
[ XNC [rr—— = R2913
A0 Pl 100K
X pals VREFHRGN_CA_SODIMIA_EN X, Qvrernmen
- A
ADDR=0x30 (WR) /0x31 (RD) RERRGN D _SoDTI B A
A2 p3l 10 po - ME-LE )
VREFHRGN_CA_SODIMNE_EN 402
pgl 11
pe| 12 VREFMRGN_DQ_SODIMNB_EN =
VREFHRGN_FRAMEBUF_EN
- D =I2c pca9ss7p scr CL P61 - _
1T =I2C PCA9557D SDA DA P7LLE % NC
s PCA9557D_RESET_L
THRM RESET
PAD _GND
a FSB/DDR3/FRAMEBUF Vref Margining
SYNC_MASTER=BEN_K20 SYNC_DATE=10/15/200
NOTICE OF PROPRIETARY PROPERTY
s : P : : THE INFORMATI! NTAINED HEREIN IS THE PROPRIETARY
Required zero ohm resistors when no VREF margining circuit stuffed PROPEng OF AggLEOCOMPgTER, INC. TgE POSSEgSOR
AGREES TO THE FOLLOWING
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
11650004 1 RES,MTL FILM,0,5%,0402,SM,LF R2903 CRITICAL NO_VREFMRGN
— III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
11650004 1 RES,MTL FILM,0,5%,0402,SM,LF R2905 CRITICAL NO_VREFMRGN
_ TZE JORANING NOUBER REV:
11650004 1 RES,MTL FILM,0,5%,0402,5M,LF R2909 CRITICAL NO_VREFMRGN D 051-8071 5
11650004 1 RES,MTL FILM,0,5%,0402,5M,LF R2911 CRITICAL NO_VREFMRGN APPLE INC. —— — —
NONE 26 98
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Page Notes

Power aliases required by this page:

~PP1VS_S0_MEH_A
~PP1vS_S3_MEN_A
~PROVTS_SO_MEN_VIT_A

“~PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page:

~r2c_sopm_scr.

~T2¢_sopTaa_soA

BOM options provided by this page:

(wonE)

s =PP1V5_S0_MEM A

DDR3 PLANE STITCHING

CAPS (SPACE EVENLY ACROSS PLANE SPLIT)

s PP1V5_S3 MEM A 1 C3110 1 C3111 1 C3112 1 C3113 1 C3114 1 C3115 1 Cc3118 1 C3119 1 C3122 1 C3123
0.1UF -9, — 0. 1uF — 0. 1uF — 0. 1uF
2 cemn 2 cemn 2 o 2 o 2 lomu 2 o
o th th th th th
1 C3100 1 C3101
——10ur  —— 10UF
— Zoe — Zoe
2 i 2w
603 603
26 BROVIS 53 MEM VREFDQ A
‘I‘ ' c3130 ' c3131
i e
73 REY 70 . : o Vss DO4 ‘61 e A DQ<a> ap =
05 15 [Ty tEN A CxBS0> 215 CRED TRETG - MEM A cKE<1> ame e o5 15 ETy—MEM & Do<o> 1o QO L ean D05 - MEM A DQ<5> oD s v
VDD VDD o 89 15CET)—MEM A DO<1> O Do1 Vsso
nexlfo e 33100 M50l s s scise - o v 131000l s oo o @
o 15 vEM A BA<2> 7 BA2  pommmus  Ald vy 8 acie . w1 MM A DHcos DMO DOSO \En A Dos p<o> 15 a
o CTH N VDD ™3 vnng 8 @ & [1s g vss F-RT-THB vssg 1 @
69 15 TRy MEM A Ac12> 83 O Al2/BC* K o allg 84 MEM A A<11> am s e 85 15Ty MEM A DO<3> 15 o D2 T8 D06, 16 MEM A DQ<6> D 5
o 15 (TTy—ten 8 ncs= 85 [ S ao 99 a7 26 v A a7 am s o o 15ETy—tEn & Do<z> 17 [ 5 pos 5 po7G | 18 v A poe7> T s o
87 | 5 vDD »—I'l: vDD | 88 19 1 5 vss E|:.-< vss o |29
o9 15 [TMy—MEM A A<z 89 o A8 <9 a60 90 MEM A A<6> am s 59 15Ty MEM A DO 21 o Do8 é A DO124 2 MEM A DO<g> aD s
0 15 (ITy—ten & ncs 01| Qas 2 aag] 92 v A nca> am s e 0 15Tyt A boc12> 23 [ 3 poo 88 ozl 2 wm a poeize oD e
93 o VDD Lo VDDG 94 25 o Vss "? & Vss o 2
o 15 (IEy—tEn 8 nca 95 [ a3 E a2G] 96 v A nea> an s e 0 15Ey—tEH & pgs we1> 27 [ obosie 2 omgl 28 v A D1 ans e
o 15 (TTy—ten 8 ncix 97 [ &m0 q aog] 28 v A n<o> am s e o 15QETy—tEn & bgs pe1> 29 | 3 pos1 & mesmrsg] 30 [U— am«
99 | 5 vop 2 VDD o 100 3115 vss 8 vss o432
69 15 [Ty MEM A CLK p<0> 101 | 5 cko ‘J] cK1o| 102 MEM A CLK P<i> am s e 69 15(ETy—MEH A Do<11> 33 | 5 po1o ‘f polap | 3 MEM A DQ<15> oD e
o 15 [TTy—ten & cux o 123 & CKo* & CcR1xG |10 \Em A crx neis am s e o 15Ty tEt & pgete> 35 | J po11 9 o150 ] 2 wm 2 bo=1on T e e
5 1o vop a VDD | 106 37 1 o vss ) vss o2
o 15 [Ty tmt 8 acion 107 | S ato/ar BALG | 108 MEM A pA<I> e e w5 15Tyt & posiee 39 | S po1e A 0020540 MEM A DO<21> a e
69 15 [TN)—MEM A BASO> 109 O BAO RAS* (5 110 MEM A RAS T. am s e 69 15Ty MEH A Do<16- 41 o D17 DO210, 42 MEM A DQ<20> a5
111 1 5 vop vDD | 112 43 1 5 vss vss o} 44
69 15 [TMy—MEM A we L 113 o WE* S0*o 114 MEM A CS L<0> ams e 69 15 ETy—MEM A DQS Ne2> 45 O D@s2* DM2 4q MEM A DM<2> am s
59 15 [INy—MEM A CAS © 115 | 5 cas opTon | 116 MEM A ODT<0> am s e 59 15Ty LEM A DOS Pe2> 47 | 5 pos2 vSS o 44
117 | 5 vop vDD | 118 49 | 5 vss D022 | 50 MEM A DQ<17> aD s
59 15 [Ty MEM & A<i3> 119 0 a13 opT1g, 120 MEM A ODT<1> am s e 69 15 ETy—MEN A D23 51 o Do18 D023 52 MEM A DQ<22> aD s
69 15 [TMy—MEM A Cs L<1> 121 | 5 s1x ne o 28Ac 69 15Ty MEH A DO<19> 53 | 5 po19 vss o4
123 | 5 vpp vDD | 124 55 | 5 vss po28n| 5 MEM A DQ<20> Voo JLRY
NC %&—O TEST VREFCAQ, 126 89 15Ty VBN A DO<24> 57 | 5 po24 D295 5 MEM A DQ<28> Pers SLRY
127 | 5 vss vss o128 69 15Ty HEM A DO<30> 59 | 5 po2s vss o498
o5 15 ETy—m & Dg<az> 129 | 5 po32 D365 | 130 MEM A DQ<36> aED e 61145 vss Dos3* | 62 MEM A DQS Ne3> D s e
0 15 CETy—tE & pgeaz> 131 | J poss pQ37% | 132 s A po<37> T s o o 15 (TTy—tEt & Die> 63 [ 3 oms pos3g | 64 A DQS e3> D s o
133 1 5 vss vss o} 134 65 | 5 vss vss o}%¢
09 15 BTy B & D05 stz 35 | posax oMaG 136 MEM & DMes> ame s 09 15Tyt & pge2r 67 | § po26 030G | 6 MEM A Do<26> oD =
09 15yt & bgs pea» 37 | & posa vss o] 118 o 15QETy—tE & poeas> 69 | 5 po27 Q316 7 s A po<31> oo e
39 15 vss D038 | 140 MEM A DO<38> aD s 7115 vss vss o7
05 15 @Iy MEM A DO<3E> 141 | 5 po34 D039 | 142 MEM A DQ<39> Vs JLRY KEY
69 15T y—MEN A DQ<35> 143 | 5 pe3s vss o144
145 | 5 vss D044 | 146 MEM A DO<47> aD s 516-0201
0 15 CETy—tE & pgess> 47 | J poao poasg, | 148 wm a pgeion T e e
59 15 (BT 9Bk & Dosii> 49 | 5 poa1 vss o 10
51145 vss DOS5* | 152 MEM A DOS Nes> a5
0 15 [Tyt n pucs> 153 [ ows posse | 154 \EM A Dos pes> i 4
155 [ vss vss o] 156
69 15Ty MEN A DQ<ds> 57 O D42 D046, 198 MEM A DQ<46> Ve:o JLRY
05 15 QETy—tE & pgeaz> 59 | poas3 pQa7¢, | 140 wm a pgeii T e
6115 vss vss o142
0 15 BTyt & pgesz> 163 | J poas pos2Gy | 164 . D
55 15 (Y MEM & poes1> 165 | S poao Q530 | 166 MEM A DQ<53> GO s
167 [ vss vss o] _168
05 15Ty MEM A DOS Nee> 69 | 5 Dos6* DM6 5 1]o MEM A Du<6> am s e
69 15Ty HEM A DOS P<6> 71 | 5 pose vSS o 192
73 15 vss Dosag | 174 MmN A DO<s0> aD e
0 15 CETy—tE & pgess> 175 | J poso pEsse | 176 \Em A po<dox i PrOV7S 53 M vmEFCA A 2
59 15Ty HEM A DO<54> 177 | 5 pos1 vss o} 178
179 | 5 vss DO60 | 140 MmN A DO<57> aD e
05 15Ty MEM A po<er> 81 1 5 pose D61 | 142 MEM A DQO<56> Ve:n SLRY ' €3135
59 15Ty LEl A DO<60> 83 | 5 pos57 vss o} 144
85 1 5 vss DOS7* | 186 MEM A DOS N<7> a5 P
05 15 [Ty Ew 2 busr> 187 | 0oy pos7o | 188 MEM A DQS P<7> GD v e
189 [ vss vss o] 199
05 15Ty MEM A po<se> 91 | 5 poss p62¢ | 192 MEM A DO<62> Ve:o JLRY _L
89 15 (BT MEH A DQT59> 93 O D59 D630 194 MEM A DQ<63> Ve SLR
95 1 5 vss vss o} 46
\Em A sncos 197 | J sao EvENT* G | 198 e EveNT I D 0 o
s =PPSPD_SO_MEM A . 199 O VDDSPD spag 200 —12C_sopImmMa_spA D - "Factory" (top) slot
v A sne1s 201 [ Jsa scro] 202 12 soprmma scr oo -
203 | 5 vIT vIT o | 204 =PPOV7S S0 MEM VTT A N
. DDR3 SO-DIMM Connector A
' 3140 R3140 R3141 I
220 ok 1o 516-0201 [ —— suc_oaTE06/10/200
G i i SPD ADDR=0XA0 (WR) /0XAL (RD) NOTICE OF PROPRIETARY PROPERTY
‘ THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
= = TZE JORANING NOUBER REV:
D 0s1-8071 .
APPLE INC. — - o
NONE 27 o8
1

D

2




8

5

4

3

Page Notes

Power aliases required by this page:

~PP1vS_S0_mEN B

s =PP1V5_S0_MEM B

DDR3 PLANE STITCHING

CAPS (SPACE EVENLY ACROSS PLANE SPLIT)

: 1C3222 1C3223
=PP1V5_S3 MEM B 1 C3210 1 C3211 1C3212 1C3213 1 C3214 1 C3215 1 C3216 1 C3217 C0312Ui8 G322
wreivs_ss_uen s s 0.1UF ——o.ur o - %
T 20 iov 3w 2 v
~PPOV7S_SO_MEM_VTT_B 2 ég:m 2 cerM 2 cpru con
~PPSPD_S0_MEM B (2.5 - 3.3V) 02 02 °
Signal alisses required by this page: 1 3200
e———— —— 100F
~z2c_sovnmm_son Y
BOM options provided by this page: oo 26 PROVIS S3 MEM VREFDQ B o
' 3230
- 2.2UF
I ! 5 VREFDQ V§551-2
3 [ vss poag | ¢ yEw B pO<e> D
5 6 MEM B DQ<5> 15 8
KEY <0> DQO DQ5
8 15 MEM B CKE<0> 73 | 5CRED CRETG 74 MEM B CKE<1> am s e 89 15Ty MEM B DO<O > 0 DO o ircarL o . D
[mawg 75 . . 76 o5 15 CETy—tm B post o Dol vsso*
ZH DY asa] 7e 2 acise . 2 15 vss poso* g e D
20 T %0 B A<ia> o 85 15 MEM B DM<0> 12 O DMO J3200 posog 1 1 MEN B DOS Pe0> <D v
89 15 [Ty MEM B BA<2> 0 1loea2 J3200 aug o HEn < s e [marng |13 & vss F-RT-BGA3 oo ol t
81 DD F-RT-BGA3 VDD ~
12" G O v B poezs 15 | 5 po2 23 o6 |16 MEM B DO<6> D 5w
* 11 MEM B A<11> am s e 85 15CBT>
55 15 [Ty 4EM B A1z o Al2/BC § S Allp 17 D3 Ho po7 18 MEM B DO<7> Pers S0
85 N = a7 86 v B acr> am s e o 15QETy—tEn 8 be o B p
w15 Ty tm B as oA EE oo 19 | 0 vss o vss 29
87 @~
VDD o VDD o 21 = 2 MEM B DO<29> 15 8
o [ O ol 26 90 MEN B A<e> 15 8 89 15Ty MEH B DO<26> o D08 & pol2g <D
9 15 (IR)—MEM B A<8> O 28 | e} < 23 2 MEM B DQ<25> 15 89
° 91 %) 92 MEM B A<4> 15 89 89 15CBT> MEM B DQ<24> O DQ9 4 DO13 D
05 15 (TM)—tmn B Ase> SO Y Ao —= < 25 [ vss g vss o | 2
VDD a VDD, 2 28 Du<3>
95 12 a AZC 96 MEM B A<2> 15 8 85 15(BT) MEM B DOS N<3> 7 1o pesix DMlg MEM D yeun iy
. MEM B A<3> o 23 o <M 29 30 MEM RESET I 27 29
B 98 a5 1 MEM B DOS P<3> o Dos1 RESET* (5 an
MEM B A<1> 97 Al 00 MEM B A<0> Yeus RUKT D> ' B
e 15 (I 5o 1 © 100 o vss vSS o
DD VDD 26>
1012 : D MEM B CLK P<i> 15 8 89 15Ty VBN B DO<31> 33 15 pa10 pol4p 1 3 HEM B basze <D
o5 15 [Ty MEM B CLK P<o> O CKO CKlg Tos <0 \EM B Doz30n 35 po11 Do15G ] 3 MEM B DQ<27> 15 89
o 15 MEM B CLK N<0> 103 | 5 ckox CK1*( MEM B CLK N<1> am s e 0 1By > o) 3 <D
oD 105 vDD 106 o Vss vss o
DD <13>
07 o Vi e} Tos . 1o o 4o 15 MEM B DQ<9> 39 o DO16 D200, 40 MEM B DQ<13: D 15
69 15 [TMy—MEM B A<io> O A10/AP BAlQ Yens BU D ey 017 021 22 o B poetze oD o
09 RAS* 110 MEM B RAS L 15 89 85 15Ty MEM B DO<6> O O
MEM B BA<0> BAO o < 13 a4
0 15 (I 71 112 o vss vSS o ]
O VDD VDD MEM B DOS Nels 45 DOS2* DM2 4 MEM B DM<1> 15 89
o 1s MEM B WE L 113 | 0 wee soxg | 114 MEM B CS L<0> am s e o 15CETy O o | <0
116 8 15 MEM B DOS P<1> O DOs2 vSS o
[ no s 115 | - cag+ opTog EM B opT<o> am s e D " o ores
o 15 (TN [ ° 118 9 |5 vss D220, MEM B DO aD - >
DD
O VDD VPD o 50 . - \EM B Dgelss 51 | Jpoisg D23 | 52 MEM B DO<11> Des SLED
0 15 MEM B A<13> 119 | 5213 oDT1g MEM B ODT< am s e D = o2
[masns 21 1 55 1 ETy—ME B p<i0> o Do19 vSS o
69 15 [TE)—MEH B CS L<1> = o S1* NC —§<124Nc 55 | 5 vss D28 | MEM B DQ<20> Yesm JLED
DD
125 O VD;) VRE‘;CAC oo - 1s B Do<21s 57 5 D024 D029 5 MEM B DQ<16> GO s
TEST @
270 0T 178 59 15QETy—ME B Dge17 59 | 5 po2s vss o
O VSs VSS o 61 w5 | 62 MEM B DOS N2> 15 89
29 130 uEn B Dg<3z> 15 8 o Vss DES3*g <<
o 15, MEM B DQ<32> O DO32 D36y, D 63 64 MEM B DQS P<2> 15 89
<D 51 12 s o po<se> s R o b3 Des3g <D
55 15Ty ME B poear> 0 DQ33 DO370 ED 5 [mang o5 66
33 ss vss 134 o Vss vSS o
v <19>
135 ] O 136 Em B DM<dn 1s 8o 85 15(ET)—MEM B Do<16> 67 o Do26 D300, 6 MEM B DQ<19: D 15
o5 15CET)—MEM B DgS nse O DOs4* DM4 = <M . . 65 | 5 po27 031G 7 MEM B DQ<23> 15 89
It <D
o5 15Ty MEM B DoS P<a> 137 | 5 pos4 vsSs o T 8 1By o1 ves vsso | 7
139 | o vss DO38( e MEM B DQ<38> D 15 o ) -
w5 15Tyt B posse> j; o DO34 p039o{ 142 MEM B DQ<39> D 5w
o5 15(ETy—E B Dg<as: =10 DQ35 VSS o = . 1600706
MEM B DO<44> 15 8
o vss 2%t 148 45> peog
w5 15Tyt B post1 147 | 5 po4o pousg 149 MM B DO<4s Pes SLED
o9 15(ETy—MEN B DO<d0> 149 | 5 poa1 vss o
151 o Vss DOS5* 1 i MEM B DOS N<5> CED 5 »
69 15 [TNy—MEN B Di<s> 122 o DM5 DOS50 o MEM B DQS P<5> D 5w =
s
o Vss vSS o
- 1s \EM B Dgeasn 157 | boa2 pR16G 122 sEn B pg<ar> oD s e
- ‘5®E \E B Dgeazs 159 | J poa3 D047 — MEM B DO<46> D = w0
161 vss
o Vss o
o 15Tyt 5 g 63 | 3 poas bes24, 1 : MEM B Do<ss> oD s
o 15 BTyt 8 vouse 65 | & poao 0536 o MEM B DQ<sa> D =+
67 vss
o Vss o
09 15( Tyt 5 ogs wce 169 | J pose~ o6 1;2 MEM B DMce> am s e
o9 15(ETy— MEN B DOS P<e> 171 | 5 pose Vss o
173 |~ vss posag ] 114 uEw B po<s3s oD s e
o OT s <s0> . PPOV7S S3 MEM VREFCA B 26
v 15Tyt B possz 75 | 5 poso D55, MEM B Do<S D 5w
1
05 15CETy—MBM B po<si> 77 | 5 pos1 vSS o 8
79 vss DO60 180 MEM B DO<60> D s w0
e [0 T e MEM B DO<61> f c3235 ' 3236
55 13Ty Mm B po<se> o DO56 DQ61G o <D e
05 15Ty MEM B po<sT> 183 | 5 pos57 Vss o
185 o vss DOS7* 1 Z MEM B DQS N<7> D 5 0
: o 15 . 187 | § ow7 D0s7, MEN B DS pe7> D v e
R3240 = {65 vss 140
1ox 0 VSs T 12
. e BN B DQ<6I 191 | 0 posg D062 22 MEM B DQ<sE> D s w0
o o5 15 EE sEn B po<s9> 1;2 o D059 pos3g 134 MEN B DO<62> Yern SURD
s
o Vss vSS o
MEM B SA<Os 197 | 5 sa0 EVENT* | 198 MEM BVENT T Ty 2 27w . o hortom) s1ot
bpseD S0 MmN B 199 O VDDSPD spag, 200 =I2C_SODIMMB SDA D Expansion" (bottom)
s 202 - L
M B SAcls 201 | Jsm scLo ~12¢_sopmmum sc am
203 T T 204 SEEQVISS0-MEM VLS ° DDR3 SO-DIMM Connector B
TG FINS
205 | S7wre PIN MTG PIN 04228 swwc_nsTER-pEN_K20 stie_oaTs-07/14/200
R3241 Y] 208
PI.
e 200 O MTE FIN MG BIN O NOTICE OF PROPRIETARY PROPERTY
1716w 111 O MTG PIN MTG PINO 512
e MTG PT MTG PIN E_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
2 O N N C ;chEng OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
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DDR3 RESET Support

MCP79 cannot control this signal directly since it must be high in sleep and MCP MEM rails are not powered in sleep.

s _=PP1V5_S3 MEMRESET

3.3V input must be stable before
before 1.5V starts to rise to 'R3310
X ; ) 1K
. _=PP3V3 S5 MEMRESET avoid glitch on MEM RESET L 1x
1/16
MEMRESET_HW freis
1 - 5 402
R3305
20K MEM RESET L
/16w MEMRESET_MCP
MEMRESET_HW E-LF MEMRESET_HW A -
" 402 s - R3309
1 2
R33100 MEM_RESET 2 Q3305 9
0K MMDT3904-X-G R
1/16w S0T-363-LF p-LF
MP-LF MEMRESET_HW 402
402 , 3 - : 2
3305
s N9
MEM RESET RC L MMDT3904-X—G
MEMRESET_HW @ S0T-363-LF
— MEMRESET_HW B
R3301 1 C3300
o 0.1UF
1ew 208
iy 2 v
402 5 402
16 [Twy—MCP_MEM RESET L
DDR3 Support
SYNC_MASTER=M98_MLB SYNC_DATE:O4/0 1/200
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
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17 @PCIE MINI_PRSNT_ L

°lPy 1 03401
SSM6N15FEAPE
| Sorses
t—
X
s © q|s
AP_PWR_EN an »
= 5V S3 WLAN FET
17 MINI_CLKREQ L MOSFET FDC606P
CHANNEL P-TYPE
6| D
—|| Q3401 RDS (ON) 26 mOhm @4.5V
_‘>| SSM6N15FEAPE
Sors6s
LOADING 0.8 A (EDP)
—
™
s © G2
03450
FERR 12](:)'3041-19441 5A FDEEO6P_G
CRITICAL PLACEMENT NOTE=Place close to J3401. - - - © sSoT-6
1000 mA peak 0402-LF 404
51850610 C3431 750 ‘mA nbminal max R300 0
340 1112 g.1ur PCIE_MINI_R2D_C_P o 7 PP5V_WLAN 2 Y Y L1 o PPRV_WLAN_F 1 AAN 2 PP5V_WLAN_R ~ 48 @\ - =PP5V_S3_WLAN s
J 1 IZ 0. 1ur 10t || 16v xsr a0z PCIE MINI_R2D C N am v NIN BECK WIDTHo0 .5 mm P N ROk WIDTH=0. 5 ~T14AT NIN BECkWEDTHA0 . 35
20347-325KE-12 108 Tev xsR 402 VOLTAGE=SY frices A K" 'R3451 voumeRTY
C3422 Cc3421 603 © C3451 !
F-RT-SM €3430 ~ 0.1uF 0.1uF — 0.033UF — 10K
31 PLACEMENT NOTE=Place close to J3401. 20% 20% — L 108 3
O v, 09, C3450 18V 116w
d PCIE_MINI_D2R_P e ki 0.1UF i R3450 5402
o - oD 7 17 % AIRP R'Il NE P5SVWLA] 10K PM_WLAN_EN_L
ok - PCIE_MINI_D2R_N g II S5VWLAN_SS N_EN_L e o
- P
3 10%
o L3401 ul lot L/Tou
o 4 - 9507 PCIE MINI R2D_P 90—33}1}20»@ PLACEMENT NOTE=Place close to J3401. brss "o
5 PCIE_MINI_R2D_N
g - - 20 7 . 5 PCIE_CLK].OOM_MINI_P e PLACEMENT_NOTE=Place close to 03450.
oL - s » PCIE_CLK100M_MINI_CONN_P — PLACEMENT NOTE-Place close to 03450.
8
of - 2 ; PCIE_CLK100M_MINI_CONN_N . LYYz PCIE_CLK100M MINI_N o
O PLACEMENT_NOTE=Place close to J3401.
oo - . MINI_CLKREQ O L
-
i1 by PCIE_WAKE_L P
g T £
o hal L3406
14
o PP3V3_S3_ BT F 2 (YY1 =PP3V3_S3_BT .
0——>F16 NC L3405 SN NECKWIDIA-0 35 M FERR-120-OHM-1.5A SN NECKWIDTA-0 35 mm
o 275 ma peak VOLTAGE-3 .3V 0dCore VOLTAGES3 -3V
oRZ , PP5V_S3_BTCAMERA_F 06 mA nominal max 2 (YY Y Lt =PP5V_S3_BTCAMERA . C34621
TN LINE WIDTR=0.5 mm MIN LINE WIDTRZ0.5 mm
ol I2C_ALS_SDA aD vo:;gggfgslnmﬂzo.gs o FERR-120-OHM-1.5A gﬁ;ggggglmzo-gs o 0-1g¢
19 a 0402-LF a 10v
o 12C_ALS SCL am - ALS 3452 : °i5 °
O 0.1luF
ok 5 » USB_CAMERA_ CONN_P 28y
o2 ss » USB_CAMERA_CONN_N cER 2 1
23 -
p L3402 CAMERA
o 24 96 7 CONN_USB2_BT_P 90-OHM
o2 s 1 CONN_USB2_BT_N DLRONS 1
. 5 USB_CAMERA P oo o -
26 e
o j—
27
o LYY L USB_CAMERA N g =
O s PLACEMENT_NOTE=Place close to J3401.
e
30
e
—. BLUETOOTH
O L3403
90-0HM
DEEINS
Y Y YL USB_BT P aD -
Y YNz USB_BT_N D
PLACEMENT NOTE-Place close to J3401.
PP5V_WLAN_F 5
=PP3V3_S3_WLAN . R
R3453
§ 33K
s
Drew
U3402 s ue-LE
4LVC1G17DRL 2
TC7SZ08AFEAPE 5 7aLve G507T*553
S0T665 2 WLAN_SMIT BUF a = R3455
; Se WLAN_SMLT RC 1,\/</\/z WLAN_SMIT RC_FET
1 o 03402
3 16w 3lp SSM3K15FV .
’ 03453 1 'R3454 e M Right Clutch Connector
2K
MINI_RESET L Vo B 1UF —— ?x — SYNC_MASTER=M98_MLB SYNC_DATE=05/01/200
63y 6w
czmn 2 v e NOTICE OF PROPRIETARY PROPERTY
1
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INPUT DECOUPLING

_LC3530 1 C3531
0.1uF 10uF

31 s =PP3V3_S3 EXCARD

31 s _=PP1V5_S0_EXCARD

1 C3534 |[! C3535
0.1uF 10uF

31 s =PP3V3_S3 EXCARD

1 20GEy USB_EXCARD_N USB2_EXCARD_CONN_N 7 31 96
01 20 (BT USB_EXCARD_P 1 2 USB2_EXCARD_CONN_P 7 31 %
PLACEMENT_NOTE=Place close to J3500
90-OHM-100MA
DLP11S
v T
0 17 (I PCIE _CLK100M EXCARD N 4 I 1 3 PCIE CLK100M EXCARD CONN N 7 31 96
90 17 (I PCIE CLK100M EXCARD P 1 I 1 2 PCIE CLK100M EXCARD CONN_P 7 31 96
PLACEMENT_NOTE=Place close to J3500
PLACEMENT_NOTE=Place close to J3500
C3571
50 17 (I PCIE EXCARD R2D C N 112 o.1uF PCIE_EXCARD R2D_N 4 31 90
0 v D PCIE_EXCARD R2D C_P 1 H 2 o qpp 100 11 16v xsm 402 PCIE_EXCARD R2D P a1 e

PLACEMENT_NOTE=Place close to J3500

VOLTAGE=3 .3V

EXCARD RCLKEN _ 3

NONE
NONE
NONE
402
OMIT
R3503
51 s =PP3V3 S0 EXCARD 1SH0RT2
NONE
NONE
NONE
St
31 8 =PP1VS5, 0_EXCARD ls O 2
NONE
NONE
NONE
402
CRITICAL
U3500
TPS2231
PP3V3_S3_EXCARD_R 17 _|auxin Y auxouT| i
PP3V3_SO_EXCARD_R 2_|vinN3p3 VOUT3P3
PP1V5_S0_EXCARD_R 12 |VIN1P5 VOUT1P5| 11
“ SMC EXCARD PWR EN R3500 1 2 53 EXCARD SHDN I, R 0 QSHDN* PERST*|y 8
[O——SMC EXCARD PWR BN o= 0 AN
TP_EXCARD STBY L ML o 1 OSTBY* CPPE*[~ 10
25 EXCARD _RESET T, EOSYSRST* CPUSB*[H).9
12 20 (I EXCARD OC L 19 foc*
NC X 4|NCO RCLKEN]| 18
NC X—={Nc1
NC x-23Nc2
NC x-24]NC3
NC X-Le]NC4 THRML_PAD| _2

31 s =PP3V3_S3 EXCARD

31 7 EXCARD _CPUSB_L

. S 74HC1GO0GWDG
70-5

31 7 EXCARD_CPPE L

U3551

VOLTAGE=1.5V

GND

o SMC_EXCARD_CP

OUTPUT DECOUPLING

1 C3505

10uF
— 208
6.3V
X5R
603
PLT_RESET_SWITCH_L 7.
EXCARD_CPPE_L 2
EXCARD _CPUSB_L 7

EXPRESSCARD/34 FLEX CONNECTOR

CRITICAL

J3500
502250-8627
FRISH

90 17 7

27
26 e,
O 25 - PCIE_EXCARD R2D_ P 731 90
50 31 7 PBCIE_EXCARD R2D_N - 215 o il
- 23
PCIE_EXCARD D2R P & 22 o
o= O 21 . PCIE EXCARD D2R N 717 90
20 (e -5 o
o) 19 - PCIE CLK100M EXCARD CONN P 7 31 9
96 31 7 PBCIE_CLK100M EXCARD CONN_N - ® 1o o el
-y 17 - EXCARD_CPPE_L 73
31 7 EXCARD CLKREQ CONN_L P 16 0 O i
.= o PP3V3_S0_EXCARD_SWITCH 73
31 7 PP3V3_S0_EXCARD SWITCH 14
O 13 - PLT RESET SWITCH L 7 n
51 7 BR3V3_S3 EXCARD SWITCH 2169w by PCIE WAKE L
31 7 PP1V5_S0_EXCARD SWITCH 10 O - ouTy 7 17 30
O o PP1V5_S0_EXCARD_SWITCH 731
- =SMBUS_EXCARD_SDA P ‘10
O+ -— 7 Py =SMBUS_EXCARD SCL “
6 O Qi <D
NCX—O
31 - EXCARD CPUSB L P 4 0 O NC
o= P P USB2_EXCARD_CONN_P 731 9
96 31 7 USB2_EXCARD CONN_N P 2lo —
—— 1
e,
)28
N\
51850647
31 7 _EXCARD CPPE L R3501

0

31 s _=PP3V3 Q0 EXCARD,
1
R3561
100K s
00K 31 EXCARD_RCLKEN 1 J4nciopoaune
1/160
MF-LF EXCARD CLKREQ L =
P U3560 oo
2 EXCARD_CLKREQ_CONN
s
a3 U3561
SN74TvCIG0avZER
C3560 !
81 2
31 7 _EXCARD_CLKREQ_CONN_L c o ur ——
Bon ST
c1 cERM 2
402

HME-LF

PCIE EXCARD PRSNT L 17

1 2 5%
702 V V V. 1716w

ExpressCard Connector

SYNC_MASTER=BEN_K20
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s _=PP3V3 ENET PHY

=PP1V05_ENET_PHY s

CRITICAL
L3715

(221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
WF: Marvell numbers,

update for Realtek

92 18 ENET RESET L

402 FERR-120-OHM-1.5A
(43mA typ - 1000base-T) R o 0402-Lr
(19mA typ - Energy Detect)
WF: Marvell numbers, update for Realtek ! 1 C3700 1 C3701 1 C3702 = 2
0.1UF
RITICAL
¢ e 198 PP1V05_ENET PHYAVDD
L3705 2 yev WIN LINE WIDTH=0.6 M
FERR-120-OHM-1.5A 202 402 402 MIN NECK WIDTH=0.2 Mi
0402-LF c3714 VOLTAGE=1.05V
0.1UF L
108
: = o :
402
PP3V3_ENET PHYAVDD
' C3705 1 C3706
—— 0.1UF — 0.1UF
i i —PP3V3_ENET_PHY VDDREG N
X5R 2 xsr
02 If internal switcher is used, must place 1x 22uF &
1x 0.1uF caps within 5mm of U3700 pins 44 & 45.
= NOTE: VDDREG rise time must be >lms to avoid damage to switcher.
R3750" 'R3751 R3752"
N af ol 5 B . al e B 4.7K 4.7K 4.7K =RTL8211 REGOUT 5
5% 5% 5% L
.| NO_STUF; = o = = 1/16W 1/16W 1/16W If internal switcher is used, must place inductor within 5mm
N2 —0 N Nz N> MF-LF MF-LF MF-LF
R3720 | R3725 2 2 g 2 2 s [ ],%e 0, of U3700, and 1x 22uF & 1x 0.1uF caps within Smm of inductor.
5% "5 8 8 SmrT M 3 3 i . .
. . . 1/16w 1/16W A A A = If internal switcher is not used, VDDREG and REGOUT can float.
Alias to =PP3vV3 ENET PHY for internal switcher. MF_LF MF_LF CRITICAL
Alias to GND for external 1.05V supply. 402 , 402,
=RTL8211 ENSWREG 39 U3700 as
s ID—= At - ENSWREG RTL8211CLGR REGOUT!
R3796 TOFP
22
92 18 ENET CLK125M TXCLK 1,\/\/\/2 ENET CLK125M TXCLK R - 22 |pxc rxc| 2 - ; ENET CLK125M RXCLK R R3790 22 IAAAZ - — ENET CLK125M RXCLK Ty 15 52
oD—=== 5% Tew  WMP-LF
Y
/16w
402
MF—LF 52 18 ENET_TXD<0> - 23 |rxpro] RXD[O]| 11 gy 92| ENET RXD R<0> R3791 22 LAAAZ ENET RXD<0> o
T 1/iew  wMr-Lr 402
PLACE R3796 CLOSE TO U1400, PIN D24 92 18 ENET_TXD<1> - 24 lTxD[1] RGMIT/MIT RXD[1]/TXDLY| 16 - 92| ENET RXD R<1> R3792 22 LAAAZ s ENET_RXD<1> oD 1 o
52 10 [Ty ENET TXD<2> - 2> |TXD[2] RXD[2]1/ANO| Y7 o 52| ENET RXD R<2> R3793 221 ANN 2 5 t/aew  MeLE 492 pNET RXD<2> oD 10 2
e e 5% 1/16w MF-LF 402
ENET TXD<3> - 2% lTXD[3 RXD[3]/AN1[ ‘% & 92| ENET RXD R<3> R3794 22 1 2 ENET RXD<3>
7 e D - 31 3] - NN 7o oD 0 o2
ENET TX CTRL - 27 |TxCTL RXCTL| 13 ENET RXCTL R R3795 22 1 2 ENET RX CTRL
7 D - - NWW 7o oo -
92 18 ENET MDC - > IMDC MDI+[0]| ) ENET_MDI_P<0> D o2
[ — - MANAGEMENT S e
52 19 BTy ENET_MDIO MDIO MDI-[0] — ENET_MDI_N<0> D
4
R3724 MDI+[1] — ENET MDI_P<1> D+
MDI-[1]| > gy ENET MDI N<1> 34 02
1 2 29
AN/ RTL8211 PHYRST L PHYRSTB* RESET | ump1a DEPENDENT - <D
3 MDI+(2]| % ENET MDI_P<2> oD
1/16w band
e MDI-[2]|° i ENET MDI_N<2> D 2
MF-LE RTL8211 RSET - ¢ |RSET REFERENCE N
g MDI+([3][ " iy ENET MDI P<3> 4 02
b <D
MDI-[3 12 ENET_MDI_N<3> 34 92
NO STUFF [31 ENET _MI D
1 C3725 RTL8211_CLK125 o2 [CLK125
'— 0.1UF 1
2% Rg74392 CLOCK LEDO/PHYADO| 3% gy RTL8211 PHYADO
* g s R3731! 52 33 (TM)—RTLB211 CLK25M CKXTALL -2 [CKXTAL1 LED LED1/PHYADLL *° gy RTL8211 PHYADL
/16
i 22 TP_RTL8211 CKXTAL2 &= |CRXTAL2 LED2/RXDLY| >° gy RTL8211 RXDLY
02 >
5%
1/16W —~ GND— N
MP-LF 1 1 1
402, A.0.1- R3755 R3756 R3757
S| 3ls 4.7K 4.7K 4.7K
5% 5% 5%
1/16W 1/16W /160
MF-LF MF-LF MF-LF
402 402 402
= C3790 reserved for EMI 2 2 2
per RealTek request. I 1
C3790 should be placed close to U3700.19

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

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

Ethernet PHY (RTL8211CL)
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WLAN Enable

Generation

"WLAN" = ("S3" && "AP_PWR_EN" && ("AC" || "s0"))

NOTE :

Q3805 D
SSM6N15FEAPE ';

so0T563

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

PM_WLAN EN L oo 0
Pull-up is with power FET.

50 21 (TNy—AB_PWR_EN

AC_OR SO_TL

03805 | |2 42y 03801
SSM6N15FEAPE SSM6N15FEAPE
sorses | I o sorses

M-
B s " G|z

42 41 36 21 MC ADAPTER _EN

5452574135117m PM_SLP_S3_ L

3.3V ENET FE

T

@ 2.5V vgs: CRITICAL
Rds(on) = 90mOhm max 03810
I(max) = 1.7A (85C) NTR4101P
sor-23-8F
s _=PP3V3 S5 P3V3ENETFET =PP3V3_ENET_FET .
/s [0\
R3800° 1 C3811 F
10K
5% 1
/16w
i c3810
0.01UF
P3V3ENET EN L P3V3ENET SS 2|
5% I
1/16w 1o
D|s MECLE can
03801 |2l ios cany
SSM6N15FEAPE
sorses | K
T M-
sle ™ sty
s D 3V3ENET EN
MOBILE: =
Recommend aliasing PM_SLP_RMGT_ L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.
1.05V ENET FET
8 P1V! ENET_P1 ENETFET
1.8V vgs

CRITICAL

s _=PP3V3 S5 P1VOSENETFET R3840 402 Q3840
120K 2 P1VOSENET_SS 1 SI2312BDS
sor23
5%
1716w
: R 03841 | 2L
R3842 _
69.8K SSM6N15FEAPE PP1V05_ENET FET 8
ng somses | K
/.
fraesd 1
a0z, N
R3841 :[6™ sT; 1 C3841
10K .01UF
P1VOSENET EN L 3 2 o i
1% —_ 2 cerM
1/tew = 02
b i
Q3841 '_3 402 P1VOSENET EN L RC
SSM6N15FEAPE
somses | K<
M
sl st
9 @ 1VOSENET_ EN

Non-ARB:

Recommend aliasing PM_SLP_RMGT_ L and
=P1VOSENET_EN. Nets separated on
ARB for alternate power options.

RTL8211 25MHz Clock

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

NOTE :

R3895
22
52 10 [TT)—MCB_CLK25M BUFQ R LAA/\~—RTL8211 CLK25M CKXTALI oo =2
]/EJSGW
ME-LF

PLACEMENT_NOTE=Place close to U1400

Ethernet & AirPort Support
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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 one of 0.luf cap close to each centertap pin of transformer
ENET: N_CTAP
1C3900 [1C3902 |1C3904 |1C3906
07 JUF —= 0, IUF —— 0.IUF 0+, LUF
18% 18% 18% 18%
2 ¥X5R 2 ¥X5R 2 ¥x5R 2 X5R
402 402 402 402
CRITICAL
T3900
o s2¢gryENET_MDI_P<0> 1 sM 512 ENETCONN_P<0>
2 32 ENET MDI_N<O0> 2 paaad 11 ENETCONN_N<O0>
o 2D ||—' == CRITICAL
l—)—1 10 ENET CTAPO RJ‘Z?—%{%?-Z
TX —> F-RT-TH
TLA-6T213HF o oMIT
4 9 ENET CTAP1 10
— (‘ [ a)
sz 22gry—ENET_MDI_N<1> 5 |_ ) 8 5, ENETCONN_N<1> ; °
O
» @y ENET_MDI_P<l> 6 7 o ENETCONN_P<1> 315
<— RX 4
S O
CRITICAL ?.o
O
T3901 o
o s2¢gry ENET_MDI_N<2> 1 sM b:13 ENETCONN_N<2> DS
o s2gry ENET_MDI_P<2> 2 |_ ) |:1] ENETCONN_P<2> 1;9
| | 19 ENET CTAP2 1
TX —>
TLA-6T213HF
4 L | 9 ENET CTAP3
» 3@y ENET_MDI_N<3> 5 I—l_ b 8|, ENETCONN_N<3>
» @y ENET_MDI_P<3> 6 7}, ENETCONN_P<3>
<— RX
Transformers should be
mJ:.rrored on opposite R3900! 1R3902 |'R3903
sides of the board gg 7? 7; CRITICAL
sy MpLEY MpIER c3908
402, 2402
e e e o 9 1000PF
1 13940 ENET BOB _SMITH_ CAP 1]]2
I 1¢3910 1¢3920 1C3930 1 5337 ! MINVECKWIDTH-0 - 35" mm A
—— 10PF —— 10PF —— 10PF T 2% | 2KV
! T, 38y T, 38y T, 38y 2 2ffm | Elzgglg
| 2 CERM 2 CERM 2 CERM 402-1
| 402-1 402-1 402-1 | =
| 1C3911 1C3921 1C3931 1C3941 !
| —L 10PF —— 10PF —L 10PF —L 10PF |
~ 2y ~ 2y — 2y ~ 2y |
I CERM CERM CERM CERM
| 402-1 402-1 402-1 402-1 |
| |
| |
| PLACEMENT NOTE=Place on MDI lines so there are no stubs all 8 caps. !
= |
| | PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
b s s s e 514-0636 1 CONN, RI45, HB, 10/100TX 33900 CRITICAL

Ethernet Connector
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=PP3V3_FW_FWPHY s 35 37
7 mA I/0
o 138 maA
Cc4120 ! c4121 * 1
1UF —— 1UF ——
108 —— 108 ——
6.3v 6.3v
cERM 2 cERM 2 2
402 402
- L4130
= 120-OHM-0.3A-EMI
114 mA FireWire PHY PPIV3 FW FWPHY VDDA . m\ R
HIN LINE WIDT
MIN NECK_WIDT 0402-LF
VOLTAGE:
L4110 L4135
s _=PP1V0 FW_FWPHY 120-OHM-0.3A-EMI 120-OHM-0 . 3A-EMI
25 mA PCI D 17 mA PCI, D
135 ma 1Y | 2 PPIV0 FW_FWPHY AVDD s Cle Serbes 7 Cle Serbes o PP3V3 FW FWPHY VP25 L Y Lz
TIN LINE WIDTH=0.4 M
0402-LF MIN NECK WIDTH=0.2 MM 0402-LF
VOLTAGE=1 .0V
1 C4110 C4135 1 C4136 *
—— 1UF 1UF 1UF
10% 108
, 6.3V 6.3v 6.3v
CERM CERM CERM
402
110 mA Digital Core 0 mA VReg PWR
1C4100 1C4101 1C4102 1C4104 1.C4105 1.C4106 c4141 * 1.C4140
—— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 0.1UF —— 1UF
[, 8% T, 8% T, &% T, &% T, &% T, &% AN §9%v
2 crru 2 crru 2 crru 2 crru 2 crru 2 crru cErM 2 2 crru
402 402 402 402 402 402 402
PLACEMENT_NOTE=Place C4170 close to U1400
PLACEMENT NOTE=Place C4171 close to U1400
1 g Bl Al S el 2 A S o] S ol @] B A al of =l @l S e o 3 C4170; D% 16
R EEHEEEEEEEEE R EE E R B EE R R E P | |2 tev  peim Fw R2D C N am e
0-10F | [ysr 402
VvDD1 ~—— vDD33 —— “—VDDH— VP~ VP25 VREG_PWR C417L1 | |m®% 16v__ pCIE FW_R2D _C_P. am e
5213 |aTBUSB oMIT PCIE RXDON| | o 50 PCIE FW R2D N 0.1TF | [ysr 402
ne a13 CRITICAL B w7 PCIE FW_R2D_P
NC 23 IATBUSH U4100 PCIE_RXDOP| = a1
A1l |ATBUSN PCIE TXDON| N5 & 90 PCIE FW D2R C N C4175 | |1 16v  PCIE FW D2R N 17 %0
NC X = - o.107 | | oD
FW643 PCIE_TXDOP| N6 w20 PCIE FW D2R C P XSR 402
3 =FW_PHY_ DSO0 - 12 [DSO (IPD) NT-19 - [ v ] c4176
o FW_PHY DS1 pdiEN BGA 1 | [@% 16V pCIE FW D2R P Uy 17 %0
= D. _ .
. S2 - 3 o ey e REFCLKN| ¥ PCIE CLK100M FW_N 17 90 0-10F | [ysr 402
=FW_PHY_D. - 53 [DS2 (IPD) NT-21 PCI EXPRESS PHY bl <m PLACEMENT NOTE=Place C4175 close to U4000
37 I - (IPD) REFCLKR[ M0 o PCIE CLK100M FW P am PLACEMENT NOTE-Place C4176 close to U4000
93 37 FW_PO_TPA B8 _ITPAON
Ve Sl PO_TPA_P Qp— 2% (TPAOP
o NT-4 (IPU)TCK| M g4 TP FW643_TCK
93 37CBT> FW_P1 TPA N Sy [TPALN
NT-3 (IPU)TDI| M2 g TP FW643 TDI N
93 3(EI)—EW PL TPAP gy 25 [TPALP TEST CONTROLLER - =PP3V3_FW_FWPHY 5 35 37
(IPU)TDO| ML - TP_FW643_TDO
[acs Sl P2_TPA_N Q22 TPA2N
NT-1 (IPU)TMS| M3 TP_FW643_TMS
LYW P2 TPA P ey P |TPA2P 1394 PHY > FW643_LDO
53 37 ETy—EW PO_TPB N @= 22 |TPBON NT-2 (IPU) TRST*{NL o FW643 TRST L R4165" 'R4166
93 37 FW_PO TPB P 29 _ITPBOP 10K 10K
D 5% 5%
93 37 FW_P1 _TPB N B6_|ITPBIN 1/16W 1/16W
MF-LF ME-LF
93 37 FW _P1 TPB P 26 _ITPB1P N o FW PME L 402, 5402
— * R
3, FW_P2_TPB N B4 |rpBoN NT-10 (IPD) WAKE oD
3, _=PPVP_FW_PHY CPS FIXME!!! - TYPO IN SYMBOL REGCTL REGCLT| D13 g FW643 REGCTL
s7(@Ty—EW_P2_TPB_P @=L |TPB2P ~
POWER MANAGEMENT VAUX_DETECT| Bl e  FW643 VAUX DETECT
R4160" 3’ FW_PO_TPBIA 27 |TPBIASO NT-12 (IPD) VAUX_DISABLE| D2 g TP FW643 VAUX ENABLE
200K a7 FW_P1_TPBIAS cs |rpBIAS1 NT-13— (D) CLKREQN| 12 g  FW CLKREQ L oD 'R4164
1% -
1/16W 37, FW_P2_ TPBIAS 22 |TPBIAS2 § 10K
MF-LF D= 5
402, FW643 RO 11 |ro fraead
FW643 TPCPS P10 |TPCPS 2402
g NT-16 (IPD) SCIFCLK| ©2 TP_FW643 SCIFCLK
NT-14 (IPD) SCIFDAIN| Sl g TP_FW643 SCIFDAIN
C4150 LB TWG43 NAND TREE g " NAND_TREE NT-OUT serr ( ' 1 > TP_FW643_SCIFDOUT
29PF R4150 FW643 REXT L8 |IREXT 1T serrhout 2 643 SCIFMC
412 : NT- _ F: TP_FW IFM
L2 . FW_CLK24P576M_XO 1 FW_CLK24P576M XO R - Fi3 |xo NOTE: NT-xx notes Zh°'"' NT-15 (IPD) SCIFMC| 2  qgu TP FWo4J SCIFMC
- AND .
! CRITICAL 13 FW_CLK24P576M_XI a  c13 |xT NT-9 NAND tree order
Sov 1/16w -
o - Y4150 Yoo . R TP_FW643_SE - "3 |SE (IPD) 12
24-5Z§MHZ R4161 R4170 TP FW643 SM Dl s (1PD) SERIAL EEPROM NT-7 SCL| N2 g o FW643 SCL
ca151 N€ S 2.94K 191 > CONTROLLER NT-6 SDA| M1 g TP _FW643_SDA
o v 1% 1% TP_FW643 MODE_A - J2 IMODE_A (IPD) NT-18 -
1/16W 1/161 -
e fri frideid TP_FW643 CE U1 [CE (IPD)
[ : 02, 5 402 TP FW643 FW620 L p12{FW620* (IPU) MISCELLANEOUS
3 TP_FW643 JASI EN - 2L [JAST_EN (IPD) NT-11
oo 7 _TP_FW643 AVREG gm—21° [AVREG CHIP RESET NT-5 PERST*(ld - FW_RESET L o
= 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 14162 715 |ocr oL - iew
OCR_CTL_V12 (Reserved L
470K 0.330F NCX———0CR_CTL_ ( ) i
ew 10% NEE] VREG_VSS
6.3V
MF-LF 2 iy xsm AEEEEEEEEEREEEEREEEEEEEEEEEEREEEEEE o
102, by LB ] ] B e e 3| B B 5|82 2 3 3 L " 5
— FireWire LLC/PHY (FW643)
SYNC_MASTER=M98_MLB SYNC_DATE=04/01/200

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

TIE JORAVING NOMBER REV
D 0s1-8071 .
APPLE INC. — - =
NONE 35 o8
I

8 7 6 \AAAAAN/ \Ii \/N 3 2 1



8

Page Notes

Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW_LATEVG_ACTIVE

- =PPVP_FW_SUMNODE (power passthru summation node)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
- FW_PORT_FAULT_PU

36 s =PPVIN_S5_ FWPWRSW

FireWire Port

CRITICAL

Q4260
NDS9407
sor-nF

Power Switch

=PPVOUT_FW_FWPWRSW

8
36 s =PPVIN_S3 FWPWRSW 1 3
” < 7
&Ej :
1
NO STUFF FW LVG NEW FW_LVG_NEW 5{740160 C4260 S
= FW_LVG_NEW 0.01uF ——
Cc4263 ! N Q4262 - Sew 208
2.2UF R4263 R4262 MELE cERM 2 4
208 10K 1 2 402
XSR_Cooy 2 0 IS 2] o\ o PPVIN_S5_ FWPWRSW_FET 1 0
SR-CERM 5% e FWPWR_EN I DIV
40z e I A1) wrubsiz7cxxe 5% .
2402 ~— ] 'Usor-963 1/16W
{l1 MF-LF N
N a 402 R4261
Z 330K
o 5%
1/16w
MP_LF
402
PPVIN S5 FWPWRSW R ¢ 2
FWPWR_EN L ]
FW_LVG_NEW
1 Enables port power when machine
R4265 s : Dls
10K is running or on AC. Q4261 [ 4261 pls
B SSM6N15FEAPE Q
1/16W sorses | K SSMENISFEAPE | |4
ME-LF 1 sors63
iz 1
FW_LVG_NEW
@
Q4262 FW_PORTPWR_EN_R 1 G st
NTUD3127CXXG 42 a2
S0T-963
N-CHN [6 840267 4133 21 7 TNy PM SLP S3 L
FW_PORTP

17T

&

36 _EW_PORTPWR_EN

04263
SSM6N15FEAPE
sonses

FW_PORTPWR_EN_T,

Late-VG Event Detection

s =PP3V3_FW_LATEVG_ACTIVE

37 PP2V4_FW_LATEVG

FW_LVG_NEW

1.
R4264
0
5%
1/16W
MP-LF
5402
CRITICAL CRITICAL
D4260
PURDIS
F4260 2
1.5A-24V
s _=PPBOOST FW_FWPWRSW F 1 2 PP10V_FW D 3 =PPBOOST_S5_FW_FET N
MIN LINE WIDTH=0.5 mm
MIN NECK WIDTH=0.25 mm |
1812L15024HF VOLTAGE=10V
PDS540XF

FW_LVG_NEW
R4211' 'R4212 1 C4210 'R4219 'R4266
10K 10K 95 LVF 2.0M 10K
5% 1 208 5% B
1/16W 1/16W 2 o 1/16W 1/16W
MF-LF ME-LF oo ME-LF ME-LF
w02, 5402 5402 5402
2 U4210
P2V4_FWLATEVG RC L LMC7211 = D4219 FW_PORTPWR_EN ;¢
v+ SH-HF sop-123
1 LATEVG EVENT T, 2 [ 11 °
FWLATEGV_3V_REF EN MBROS540XXH L c4219 04263 |23
5 SSM6N15FEAPE
) 0,33UF somses | K<
R4213 ) —
80.6K 1 CERM-XSR
1% =3 603 |
1/16W s |G s|;
ME-LF
2 R4210 =
200K . -4
FWLATEVG_3V_REF Hysteresis: =
. 2.95V when port power is on
= wroLr 2.81V on late Vg event and port power is off
FireWire Port Power
SYNC_MASTER=YWU_K20 SYNC_DATE=05/28/200
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Page Notes

Power aliases required by this page:

- =PPVP_FW_PORT1

37 35 s _=PP3V3 FW FWPHY

- =PP3V3_FW_LATEVG R4382 R4380
10K 10K
1% 1%
1/16W 1/16W
MF_LF MF_LF
- =GND_CHASSIS_FW_PORT1 w02, w02,
- =GND_CHASSIS_FW_EMI_R
. . . FWPHY_DSO —  =FW_PHY_DSO 35
Signal aliases required by this page: f g S p MAKE_BASE-TRUE —
Signe FireWire PHY Confi traps e Bt ~ oiemrom .
; ; . MAKE_BASE=TRUE —
NOTE: This page is expected to contain . !
Configures PHY for:
the necessary aliases to map the FWPHY DS1 — =FW_PHY DS1 35
X MAKE_BASE=TRUE —
FireWire TPA/TPB pairs to their - l-port Portable Power Class (0) -
appropriate connectors and/or to |
properly terminate unused signals. ~ Port "1" Bilingual (1394B) R43180i
1%
BOM options provided by this page: 1/16W
(NONE) MF;Iagz
NOTE: FireWire TPA/TPB pairs are NOT
constrained on this page. It is —
assumed that FireWire PHY page will
provide the appropriate constraints 35 _FW_PO_TPBIAS NC_FWO_TPBIAS MAKE.
to apply to entire TPA/TPB XNets. 35 _FW_P2_ TPBIAS NC_FW2_ TPBIAS MAKE 7
- - 53 35 _EW_PO_TPA N NC_FWO_TPAN MAKE_
1:.394b.1mplem?ntat1c'>n based on Apple v+ 2 _FW _PO_TPA P NC_FWO TPAP e ,
FireWire Design Guide (FWDG 0.6, 5/14/03)  _FW P2 TPA N NC_FW2 TDAN sarr )
35 _FW_P2_TPA P NC_FW2_TPAP MaKE | ,
93 35 _EW_PO_TPB_N — NC_FWO_TPBN MAKE_ 7
. . 93 35 _FW_PO_TPB P pu— NC_FW0_TPBP MaxE_ 5
Termination T e ez e N NC Fu2 TEEN e .
. . 35 _FW_P2_TPB P NC_FW2_TPBP MAKE ,
Place close to FireWire PHY — =
. FW_P1_TPBIAS TI PHYs require 1luF even though -
FW spec calls out 0.33uF a
P -
£S3
729
1 C4360 % 2
0.33UF @m o
10%
2 Chamoxse Cable Power
cER s =PPVP_FW_PHY_CPS_FET - - PPVP_FW _CPS MAKE — =PPVP_FW_PHY CPS 35 CRITICAL
Ial 14310 .
= R4311" p—— . =PPVP_FW_PORT1 FERR-250-0HM Note: Trace PPVP_FW_PORT1 must handle up to 5A
470K . s m 2 __PPVP_FW _PORT1 F
53 "Snapback" & "Late VG" Protection WIN LINE WIDTH=0.5 mm
1/16W sM MIN_NECK_WIDTH=0.25 mm
"o 37 36 PP2V4_FW_LATEVG 1 C4314 vouReE=IIY
. DP4310 = Wt
o CPS EN L DIV BAV99DW-X-G 2 50V
Sor-363 i3
C4311 *
.01uF L
STGNAL_MODEL<EMPTY R4312} 0-01u% 1
] 312 18 X , PORT
R4360 R4361 sy 402
56.2 56.2 ME-TF DP4310 4 BILINGUAL
116w 1160 402, CPS EN L BAV99DW-X-G
wror s 4310 1 . sor-363
0.01uF L
93 35 EW_P1_TPA P — FW_PORT1 TPA P a7 s 108 CRITICAL
= MAKE_BASE-TRUE Py 2 ° J4310
93 35 EW_P1 TPA N — FW_PORT1_TPA N 37 |_ D 402 1394B-M97
— MAKE_BASE=TRUE ke 04300 = F-RT-TH
FW_P1_TPB P FW_PORT1_TPB P }
e = a=r_paseoTRoT 7 47 35 s __=PP3V3 FW_FWPHY 2\ G} BSS84020M ., FW_PORT1 TPB N [ o)
93 35 EW_P1_TPB N — FW_PORT1 TPB N 37 S /' (swuvem1) (FW_PORT]_BREF) 9 mee<k>  OUTPUT
= MAKE_BASE-TRUE
SIGNAL_MODEL=EMPTY A 3; EW_PORT1_TPB_P 2 OTPB+?VP .
| SIGNAL_MODEL=EMPTY N 8 vp
R4362 R4363 7
56.2 56.2 NCX—————0Osc/ne| xe
1% 1% (GND_FW_PORT1_VG) s VG
e fraasd 37 EW_PORT1_TPA N 3 OTPA‘é)VG TPA-
5402 402 , FW_PORT1 AREF S TPA<R> INPUT
;; FW_PORT1 TPA P [ 4 TPA+ &T“‘R’ TPA+
FW_PORT1_TPB C |
DP4311 10
BAV99DW-X-G — 10 5
1 SOT-363 p 11
1 C4364 R4364 2 :IZS i
4-99K DP4311 13
[ BAV99DW-X-G ——9,
frised c4312 so1-363
402 5 0.01uF 1 5
i 1
5 1
2
x7R cas13 : 5 R4319 AREF needs to be isolated from all
> ED local grounds per 1394b spec = 51450605
0.01uF 4 5% e
— 10% 4 MF-LF
v, 5402 When a bilingual device is connected to a
02 beta-only device, there is no DC path
v between them (to avoid ground offset issue)
PLACEMENT_NOTE=Place C4319 close to connector pin 5.
= BREF should be hard-connected to logic
ground for speed signaling and connection
Late-VG Protection Power
FireWire Ports
., =PP3V3 FW_LATEVG R43§290 PP2V4 FW LATEVG e 5 SYNC_MASTER=M98_MLB SYNC_DATE=07/14/200
=0.38 mm
|_/\N\/7_ MINNECK WIDTH=0. 25 mm NOTICE OF PROPRIETARY PROPERTY
A VOLTAGE=2.4V
1/16W ESD and late-VG rail THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
MF-LF 3 CRITICAL . PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
402 for snap-back diodes AGREES TO THE FOLLOWING
7 D4390 (Common to all ports) I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
PP2V4_FWLATEVG needs to be biased MMBZ5227BLT1H II NOT TO REPRODUCE OR COPY IT
sor23
to at least 2.1V for FW signal integrity 1 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
and should be biased to 2.4V for margin e —— —
R4390 should be 390 Ohms max for a 3.3V rail N
= D 051-8071 B
APPLE INC. — - o3
NONE 37 %8
| |
VV VV VvV VI s VI I




ODD Power Control

CRITICAL
Q4590
FDCE06P_G_ o 2 PPSV SW oDD
s =PP5V_S0_ODD MIN LINE WIDTH=0.6mm
MIN NECK WIDTH=0.4mm
. VOLTAGE=5V
1
NOTE: 3.3V must be S0 if 5V is §3 or §5 to Ra596 1 C4595 i/
ensure the drive is unpowered in S3/8S5. su % L
1/16w Tov
uE-LF 2
35 5 =PR3V3 S0 ODD ) 02, R4595 cERn C04051?JE
100K :
ODD_PWR EN LSSV L ) 2 ODD_PWR SS e
R4597 v 1
100K 1/16W 108
E) bls r-LF v
/16w Q4596 | |- 402 o
M SSM6N15FEAPE
p sorses | K
T
Q4596
SSM6N15FEAPE
sots6
5 |G
21 [IT)—oRD PHR EN L
FL4520 PLACEMENT_NOTE=PLACE C4520 CLOSE TO MCP79
50-0RM-100MA
oeils PLACEMENT NOTE=PLACE C4521 NEXT TO C4520
CcRITICAL STH VER"L
3 4 ¢ SATA ODD R2D UF P 1|2 C4521 SATA ODD R2D C B am = s
PPy | pra——
J4500 2 Y Y Lt o6 sata oop r2p ur n 1] 2 C4520 SATA ODD R2D C N 20 50
CRITICAL 55560-0168 0.01ur || 100 1ev cmru 402 <=
1. PLACEMENT NOTE=Place FL4520 close to J4500
O O
4 il P 20 7 SATA ODD_R2D P
O O o=
36 & =PP3V3 SO ODD 1o ot P s0 7 SATA_ODD_R2D_N
s 7
O O
210 oF - 90 7 SATA ODD_D2R C N
-
R4590° 2] 5 o - 50 7 SATA_ODD_D2R_C_P PLACEMENT_NOTE=PLACE C4526 CLOSE TO 74500 FL4525
33K | L] DS EE] PLACEMENT NOTE=PLACE C4525 NEXT TO C4526 oues
5% {_VER-1
16 15
fraasd O O C4526 .|| 6 SATA ODD D2R UF N ‘ 3 MM ATa oDD D2R N oD 20 %0
402, 0.010F |1 108 16v  cmmw a0z —
51680617 C4525 i 1|s o oummoonommure YL amomome P
sMc_obp DETECT 0.01UF [ ios 1ev cmmn 402
PLACEMENT_NOTE=Place FL4525 close to J4500
Indicates disc presence
1 C4501 1 C4502
0, 1vr T GTUF ncoumnn noms-rnce cisor cross o 1501
Tov Tov
2 PLACEMENT NOTE=PLACE C4502 CLOSE TO J4501
o SR o’ . SATA HDD Port
L4500
FERR-70-OHM-4A
PP5V_SO_HDD FLT 1 2 =PP5V_S0_HDD 5 £L45:£2
omn-100MA
0603 DLP11S
PLACEMENT NOTE=PLACE L4500| CLOSE TO J4501 PLACEMENT_NOTE=Place C4516 close to J4501 RS e
CRITICAL C4516 .|| 96 saTa mpD D2R UF P ‘ s sata mpp D2R B oD 20 %
J4501 PRPSYR | v -
QT500166-1.020 451
M-ST-SM C4515 .|| 96 saTA HDD D2R UF ! Y Y L2 SaTA uDD D2R N oD 20 %0
1 2 0.01UF II 10% 16V CERM 402
PLACEMENT NOTE=Flace C4515 next to C4516 PLACEMENT NOTE=PLACE FL4502 CLOSE TO J4501
3| 4 v 90 7 SATA HDD D2R C P —
0 o, -
ATA HDD D2R ¢ N
- 00 : - 920
NCX¥—+0 O
1: 00 12 - 90 7 SATA HDD R2D N
P ATA HDD R2D P
NEX 2 9T - * FL4501
=PP1V5_EXP_S0 50-0M-100HA
o = ° % PLACEMENT_NOTE=Place C4511 next to C4510 SATA Connectors
SRS
O O+—XNC crarrear &
3 4 96 SATA HDD R2D UF N C4511 .|| SATA HDD R2D C N am e o SYNC_MASTER=M98_MLB SYNC_DATE=05/01/200
RS PUPTR | prarre—
516S0350 ° NOTICE OF PROPRIETARY PROPERTY
LYY Y L 56 sara mpp n2D UE C4510 |- sxen won w20 ¢ 0 emy oo o0
II THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
0.01UF 108 16V cERM 402 PROPERTY OF APPLE_COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
. —p1. 4510 ol Mep79
PLACEMENT NOTE=Place FL4501 close to J4501 PLACEMENT_NOTE=Place C4510 close to I MO MATNTATN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
TZE JORANING NOUBER REV:
D 051-8071 s

APPLE INC. — — —

NONE 38 o8
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67 42 41 21

Port Power Switch

Left USB Port A

CRITICAL CRITICAL
L4605
Q4690 FERR-220-OHM-2.5A
TPS2064DGN Y
98 3 _=PP5V_S3 RTUSB IN ouri| ” PP5V_S3_RTUSB_A ILIM e 1 2 _; PP5V_S3 RTUSB A F
sor HIN LINE WIDTH-0.5 mm 0603 HIN LINE (IDTH-0.5 mm
MIN NECK WIDTH=0.375 mm MIN NECK WIDTH=0.375 mm
PM_SLP S4 L 20 (OUT}—USB_EXTA_OC L N SOLTAGESEY C4605 VoLTAGES5Y ° CRITICAL
2 1EN1 ourz| & PP5V_S3 RTUSB B ILIM . 0.01 J4600
N MIN_LINE WIDTH=0.5 mm -01uF USB
R4690 20 (OUT}—USB EXTB OC L *gocz* MIN NECK_WIDTH=0.375 mm 3% CRITICAL EoRT-TAM97_3
Texo VOLTAGE=5V coam 2 1.4600 T
402 90-OHM-100MA
USB_PWR_EN GND _TPAD = RS < OMIT
! CRITICAL CRITICAL 96 USB2_EXTA MUXED_N 4 3 56 7U§B2_LT1_N I
' C4691 — O
L 0.1UF C4695 .|'c4696 C4617 ' .| ca616 10
C4692 20 100F — — 100UF 100UF s USB2 EXTA MUXED P 3 Y L2 56 7USB2 LT1 P o
0.47UF 2 cpru 6.3v S O 6.3v R e 4
108 402 X5R POLY-TANT X5R POLY-TANT O
1ov 2 603 CASE-B2-SM 603 CASE-B2-SM
i3 B 1
v O O I i
— Z H 8
RCLAMPO0502N
SLP1210N6
CRITICAL
CRITICAL X . .
L4615 We can add protection to 5V if we want, but leaving NC for now
FERR-220-OHM-2.5A
. N m 2 ., PPSV S3 RTUSB B F Place L4600 and L4605 at connector pin
0603 0375 mm
L Cc4615 VOLTAGE=5V
0.01uF
fev
1
2 CERM
402
CRITICAL
= J4610
USB/SMC Debug Mux ven
P-RT-TH-M97-3
5
SMC_DEBUG_YES CRITICAL
L4610 - OMIT
8 PP3V42 H_SM BMUX SIGNAL_MODEL=USB_MUX 90-OHM-100MA
bLells
SR 14
SMC_DEBUG_YES 'R4650 51 20(ETy-USB_EXTB N 4 3 96 7 USB_LT2 N 106
C4650 ! 10K 9 7 USB_LT2_P o
5%
1/16W 4
MF-LF USB_EXTB_P ! mJ O
vee s o1 20CETy
4342 017 [INy—SMC RX L 5 |+ N ’_7Q
43 42 41 7 GO} SMC_TX L 4 - y-[ 2 2 5 3 4
PI§{145561?)?ZLE 6| 999 9
B
51 20(ETy— USB_EXTA_P 7 s ToFN vBUS
o CRYTICAL
51 20(@Ty—USB_EXTA N b—
p ooE* SEL| 10 USB_DEBUGPRT EN L am
GND SEL=0 Choose SMC RCLAMP0502N
SEL=1 Choose USB SLP1210N6
CRITICAL External USB Connectors
E3 SYNC_MASTER=M98_MLB SYNC_DATE=07/14/200
SMC_DEBUG_NO | _! |
R4651 NOTICE OF PROPRIETARY PROPERTY
; f S
L /\/\/\/2 Le t U B Port B THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
l/si‘ﬁw SMC* EBUG*NO AGREES TO THE FOLLOWING
Miggr R4652 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
1 0 2 II NOT TO REPRODUCE OR COPY IT
/\/5\‘/\/ III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
116w
we—ze PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION TZE JORANING NOUBER REV:
514-0638 2 CONN, RCPT, USB, HB, 4P J4600, J4610 CRITICAL D 051-8071 ®
APPLE INC. — - o3
NONE 39 o8
|
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OMIT
R4801
SHORT.
40 s =PPSV S3 IR 1 2 PP5VS3 TR USB
NONE
NONE
NONE
402
1C4801
0.1UF
iov
2 X7R-CERM
vce
CY7C63803-LQOXC
QOFN
USB IR P 12lp1.0/D+ po.0|7
D o 0.0 x e
" D 13 p1.1/0- P0. 118 NC
IR VREF FILTER P1.2/VREG INTO/P0.25 s Nc
NC X8 |P1.3/SSEL INT1/P0.3[4 s o
171p1.4/sCLK INT2/P0.4|3 R4800
C4803 NCXT X NC 100
cxt8P1.5/sM0OST TIO0/P0.5 IR RX OUT RC . AN IR RX ouT am oo
19 1
NeXE2|P1.6/sM150 TI01/P0.6[L 3 Nnc AR
P-LF
8 402
NCX— Rz
NC ) 1 C4804
NeX P/N 33850633 0.001UF
= 108
NC > sov
21 |NC 2 cen
NC)(E 402
NC)&23
NC)(—24 =
NC X¥— THRML
PAD VSss
PLACE R4805 NEAR J4800
PLACE R4806 NEAR J4800
J4800 R4805 PLACE R4807 NEAR J4800
FF18-6A-R11AD-B-3H o PLACE R4808 NEAR J4800
F-RT-SM 1 2 =PP3V42_ G3H_LIDSWITCH ,
CRITICAL | eAVAVAVE
C 1 7 PP3V42 G3H LIDSWITCH R MF-LF R418006
2 7 PP5V_S3 IR R 1 2 =PP5V_S3_ IR 5 49
of T VM Er—7557
ME-LT 100
4 SMC_LID R 1 2 R4808 SMC_LID
° S : SYS_LED_ANODE_R| l/IEW/\/\/\/ 02 1 N 2 SYS_LED_ANODE s
ED_ANODE_R|
N
(& 1 e IR _RX_OUT ; 4
51850692
1 C4805 1C4806 1c4807 1 c4808 ELACE C4805 NEAR 74800
—_SELS —_tELS —— 0,001UF —— 0.001UF  PEACE C4807 NEAR J4800
o B o PLACE C4808 NEAR J4800
X7R-CERM 2 X7R-CERM 2 CERM 2 CERM
102 402 402
Front Flex Support

SYNC_MASTER=CHANG_K20 SYNC_DATE=07/18/200

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

T R ING NOUEER T,
D 051-8071 .
APPLE INC. — T o
NONE 40 98
1
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8 7 6 5 4 3 2 1

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

a2 7 _PP3V3_S5_AVREF_SMC
5142 s _=PP3V3 S5 _SMC

C4902 1C4904 1 C4905 1 C4906

U4900

PLACEMENT NOTE=Place C4907 close to U4900 pin F1

1 (OUT—SMC_EXCARD PWR EN g BI12 P10 H8S2117 P6OL_L13 g SMC PM G2 EN & ©
12 (OUT}—SMC RSTGATE L o213 (P11 LGA-HF P61l K12 g % NC = SMC_VCL
8067 25 CT)—ALL SYS_PWRGD -p 212 |P12 (1 OF 3) P62| K11l g s NC

o[ODBSMBST PWRGD o 13 [p13 omMIT P63l I12 g wnC ER3V3_S5_SMC_avec Cc4907 *
NC X—@m—2D11 P14 P64l K13 g  SMC ADAPTER BN yogmy 21 33 36 42 120 MM S I - .

1 (OUT}BM _RSMRST L &—Cl3 |15 P65 J10 gm x NC C4920 * = o == s o [

@ IMVP VR ON 12 P16 P66l T11 g SMC_PROCHOT 3 3 L am - 0-10F =/ oo ved  veraveer pra 1

. PM_PWRBTN L P17 P67 H12 g SMC_BIL BUTTON T am « o 2 1 1

QB L ——————————qe B0 4900 " = KRS LTt

<2 (QUT}—ESTARLDO_EN @—D13 P20 P70f NI SHC _CPU_LSENSE - PLACEMENT_NOTE=Place R4999 close to U4900 pins N14,N15 H852117 “Xwnc ) B

NC X—gm—ELL _[P21 P71l MLl g SMC _CPU VSENSE <4 PLACEMENT NOTE=Place C4920 close to U4900 pins N14,N15 LGA-HF fraasd fraasd

NC @ D12 [p22 p72| L10 SMC_GPU_ISENSE am (3 oF 3 02, , 402

NC %—gu—FELL_[P23 P73|_N11 SMC_GPU_VSENSE as omMIT MD1| DI g sSMC_MD1 an e
42 _SMC_P24 o—E13 (P24 P74 MC_DCIN ISENSE 45 MD2| H1 o SMC_KBC_MDE
NC E12 |p25 P75| M1 SMC_PBUS VSENSE am - 43427 [Ty SMC RESET L | g D3 QRES* il
MC_BATT ISENSE
42 _SMC_P26 o—F13 P26 P76 n :ME NB msi bII:ENSE . f— A -
NC ¥—gu—EL0 (P27 P77 _L12 g SMC NB MISC ISENSE vy« 42 _SMC_EXTAL A2 |ExTAL NMI| E3 g SMC_NMI aqo e
21 84 42 19 7¢ETy—LEC_AD<0> . A9 |p30 P80 SMC_WAKE_SCI_L 21
o184 43 19 1CETY) LPC ADS1> 00000 ey D9 P31 P81L_B6 gy % NC
o1 84 43 19 1(ETY—LPC AD<2> 0 gy C8 P32 P82l C7 g PMCIKRUNL (5y;y 710 43 ETRST|_H3 gy SMC_TRST L ano e
s ane i QETy LBC AD<3> 0 gy BT IP33 P83 DS e LPCPWRDWNL w74 h NO STUFF
o1 84 43 19 7 [IN) LPC_FRAME L - A8 |p34 P84l A6 - SMC_TX T fOUT 7 30 41 42 43 AvSS{ L9 'R4902 'R4998 'R4903
25 MC_LRESET_L - D8 |p35 P85 BS g SMC_RX_L D en RERIRERS S/ ISS~ 10K 10K 0
91 25 LPC_CLK33M SMC P36 P8B6[ CC  quuugp(QC) SMB MGMT CLK wryw H ] 3
OD-Leccmomone BRI Jdddd  xwaso00 ALY AL Pt
@319 7¢QETyLPC SERIRQ gy D6 P37 ool 14 o SMC_ONOFF L am e -4 4 9 s , 402 402 402

NC %—gm—D4_|P40 po1| G3 SMC_BC_ACOK aqge s 2 5 |
42 _SMC P41 - A5 |pa1 P92l H2 g SMCBS ALRTL ‘7z

4

e SMB_MGMT_ DATA (OC) iy B4 |p42 P93[_GI1 - PM_SLP_S3 L (I 7 21 33 36 67 82 84 =
51 (GUT}—SMS_ONOFF L - Al [pa3 P94l H4 - PM_SLP_S4_L enn EIEURERY
PM_SLP_S5_L : .
NC X—g= C2 |p44 P95 az NOTE: P94 and P95 are shorted, P95 could be spare GND SMC AVSS 2 a5 16
NC ¢ B2 |pas P96l _F4 - PM_CLK32K_SUSCLK am s
75 SMC_GFX_THROTTLE L 1 lp4e P97| _F1 SMB_0_SO_DATA “
50 SMC_SYS_KBDLED P47
43 42 a1 39 7 SMC TX L - G2 |ps50
4342 41 39 7 [(IN)—SMC RX L - F3 |p51
. MB, LK P52
(DEBUG_SW_1) 42 _SMC_PAOQ - N3 [pa0 H8S2117 PEO[_K1 SMC_CASE OPEN a2
(DEBUG_SW_2) 42 _SMC PA1 - N1_[pal LGA-HF PE1| J3 - SMC_TCK amo e e
25 7 PM_SYSRST L (OC)  gpu M3 [pa2 (2 OF 3) PE2| K2 - SMC_TDI amo e e
59 (OUT}—USB_DEBUGPRT EN L QC) e M2 [pa3 OMIT PE3[_J1 - SMC_TDO oD 7 02 43
28 27 21¢ET)—MEM_EVENT L (OC) gy N2 |pad PE4| K4 qgu — SMCTMS Twyvoazas
42 _SMC_PAS5 (OC) iy L1 |PAS PFO_KE_‘_XNC
3¢ EWIRE
59 42 SYS _ON K3 fpa6 pril N5 > SMC_SYS_LED oD
n PM BATLOW L (OC) g L2 |pa7
- PF2| M6 &= SMC_LID ) oo 2 o
o=
NC X—=p————B8 _[PBO PF3[ LS gm—XNC
2 SMC_RUNTIME SCI L PB1 PF4| M5 g S NC
35 7 [IN)—SMC_ODD DETECT - B9 _|pB2 PF5[ N4 SMC MCP SAFE MODE 9
42 _SMC_PB3 (See below) - AlQ [PB3 PFG—LA—‘—XNC
2 31 I SMC_EXCARD_CP - Cl10 |pB4 PF7L M4 g X NC
NC X—gu———=R101PBS pGo|_M8 o
a2 SMC_EXCARD OC L - cl11 |pB6 0 NC . : X
- PG1 =SMC_SMS_INT a2 NOTE: SMS Interrupt can be active high or low, rename net accordingly.
s SMC_GFX_OVERTEMP_L All [pB7 X X ;
= s A20 pczﬂ_“g%“ If SMS interrupt is not used, pull up to SMC rail.
45 (QUT}—SMC_FAN 0 CTL - G11 |pco PG3[_K =iy (OC) SMB BSA CIK D
a8 MG FAN 1 CTL - G13 |pc1l PG4| K6 @=p(OC) SMB A S3 DATA aD -
2 (QUT}—SMC_FAN 2 CTL - F12 |pCc2 PG5 N6 Sy (OC) SMB A S3 CIK D
2 (GUT}—SMC_FAN 3 CTL - H13 |pc3 PG6[ M SMB B SO_DATA “
s CT—SMC_FAN 0 TACH - G10 |pc4 PG7|_L6 Sy (OC) SMB B SO CIK Yass X0
I —SMC_FAN 1 TACH 12
e . - G PCS PHO SMC_PROCHOT a2
MC_FA TACH
a2 @—z E N S Z - HLl |pC6 pH1| _F2 SMC_THRMTRIP a2
[ID—SMC_FAN 3 TACH = s ouD
- - J13 Jpc7 PH2 MC_PH2 az
51 SMS X AXIS - M10 (PDO PH3L A4 g ALS GAIN /sy;yae
s D SMS_Y AXIS - N9 [pD1 PH4[ B3 g X NC
51 MS_Z_AXIS - K10 |pPD2 PHS&—HNC
az SMC_ANALOG_ID - L8 |pD3 SMC
a2 SMC NB_CORE ISENSE M9 _|pp4
. m SMC NB DDR ISENSE N8 |pD5 SYNC_MASTER=T18_MLB SYNC_DATE=06/06/200
ALS LEFT
e S - K9 1PD6 NOTICE OF PROPRIETARY PROPERTY
2 CI)—ALS_RIGHT - L7 _|pD7
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
SMC_PB3: II NOT TO REPRODUCE OR COPY IT
SMC_1IG, THROTTLEiL for MG systems. III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
Otherwise, TP/NC okay (was ISENSE_CAL_EN) T —— o—
D 051-8071 B
APPLE INC. — — —
NONE 41 o8
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41 _SMC FAN 2 cTL NC_suc FaN 2 cTn B
[ —— . .
SMC Reset "Button" / Brownout Detect I e ane e 2 ACH SMC FSB to 3.3V Level Shifting
a i
T axe_sass-TRus
41 _SMC PAN 3 cTL — e smc Fan 3 crn B
5142 418 ZPR3V3 S5 sMC_ = MAKE_BASE~TRUE a2z 8 _=PP3V3 SO SMC
41 _SMC PAN 3 TACH — _nc suc Fan 3 TAcH B
T axe_sass-TRus )
R5060
€5000 ! ' 470
N R5000 s _=PP1VO5 S0 sMC LS
o p— 1K e
as U5000 Do , o T suc
102 NCP303LSN e o
o SO0T23-5-HF 402
2 41 _ESTARLDO EN — N msTARLDO EN B 3.3k sMc PROCHOT 3 3 L o -
SMC_MANUAL RST L 5/CcD OUT|L sMC RESEQL oD 7 o o HAKE_PASETRUE .
omrr NCx—4 NC INJ2 L s
'R5001 GND [ 95060
c5001 ! 3 CPU_PROCHOT BUF. s BC847BV-X-F
° 0.01UF —— CRITICAL 59 42 41 _SMC BC ACOK —_— =CHGR_ACOK 60 SOT563-HF
SILK_PART=SMC_RST N R — MAKE_BASE~TRUE —
Lw v w1 _ALS LEFT __ SMC_MCP_VSENSE - 0 cpu . f
cemn =
, 603 o2 SSMGN%EEOAIﬁ are_onsmTRR , V 05060
cpy_pRocioT L cPy_PROCHOT L R %=
sots63 41 _ALS RIGHT __  SMC_CPU_HI_ISENSE » T D B josasboia
[ —
1
41 _SMC NB CORE ISENSE __ SMC_MCP_CORE_ISENSE -
s e shseeTRE
51 42 41 8 =RR3V. ensEmmR 6.2‘ Q5059
SMC_MCP_DDR_ISENSE M 15FEAPE
U5001 41 _SMC NB DDR ISENSE — SHeMeR PoR P | ESI‘SEBN 5
N SN74LVC1G02 I —|
49 SMC TPAD RST L SOT553-5 41 _SMC_NB MISC ISENSE SMC_CPU_FSB_ISENSE .
4 suc Teap msT are_osETRUE DG
45 42 41 7 SMC_ONOFF L 2 41 _SMC_ANALOG ID —_ SMC_GPU_1v8_ISENSE 6 DR
are_ohssTRE we procHoR "
= 41 _SMC_P24 — TP_sMC_P24 85 14 10 PM_THRMTRTP I
= HAKE BASE-TRUE
a1 _SMC_P26 — MC__BM( MUX_SEL as
= HAKE_BASE-TRUE oo 05059
41 _SMC_P41 — TP_SMC_P41 7 —
—— MAKE_BASE-TRUE o Eil:lgNlSFEAPE
41 __ALS GAIN — NC ALS GAIN i —
== axe_sass-TRon S
a1 __SMC_PB3 — SMC IG THROTTLE L 21 nB als
= axe_sao-TRon
smc_TuRMTRIP W
0 SMC RSTGATE L - TP SMC RSTGATEL <
MAKE_BASE-TRUE =
5142 41 8 _=PP3V3 S5 SmC
MC_EXCARD OC_L EXCARD oC L am e ¢
41 _sMC_PAO R5091 100k, .
41 _sMC PAL R5092 10 ANA: s IV TR —rry
= Ty
SMC AVREF Supply
s _SMS_INT L — =SMC_SMS_INT a
CRITICAT HAKE_BASESTRUE 49 42 41 7 _SMC ONOFF L R5070 10K N N
VR5020 o 1 a0 _sHe 1D R5071 00K ,/vv\/\/\/\// = IV TR —rry
§ _=PPVIN S5 SMCVREF REF3333 PP3V3 S5 AVREF SMC 7 4 41 _SMC PH2 R5072 10K AN - e e a0
somass WIN_LINE WIDTH-0.4 mm : . >t /s ur-ne 402
-G our IV NECK VTDTH-0.2 1 SMC Crystal Circuit 43 41 30 7 _SMCTX L. R5073 LK AANA
vorTAGE3. 3 = =T
oD 43 41 39 7 _SMC RX L R5074 1008 AAAA— o -
. >  wer
C5026
|* csozs cs010 oumres 20
o 7 " " 59 41 _SYS ONEWIRE R5075 2.06 . .
.o 41 _SMC_XTAL . L] Debug Power "Button E RV T —— T
com 1 59 41 7 _SMC BS ALRT L R5076 1008 AN
55 43 41 7 _SMC THS R5077 1K ANAS o vaew weenw a0z
ki 43 41 7 _SMC TDO R5078 10K s /1w Weir 402
XTAL R 402 VW TUiew | weir a0z
43 a1 7 _SMC DI R5079 18 AN
741 a2 a9 43 41 7 _SMC TCK R5080 kAN s Ty
42 41 _SMC_BIL BUTTON L R5081 108 AANA * pier w4
GND smMe avss N v wrr
HIN_LINE_WIDTH0.4 mm s ae CRITICAL 55 42 41 _SMC_BC ACOK R5087 470K ’/\/\/\/ s /16 402
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS : MIN_NECK_WIDTH=0.2 mm 5% 1/16W MF-LF 402
PART NUMBER VoLTAGE=0V Y5010
20.00MHZ (] STLK_PART=PWR_BTN
5%3.2-5M C5011 e PLACE R3013,R3001 ON BOTTOM SIDE
2 15pF s
41 _SMC_EXTATL 1] ]2
£ =
sov =
CERM
302
System (Sleep) LED Circuit
B P5V_S3_SYSLED s, _PP3V42 G3H
41 36 33 21 _SMC_ADAPTER EN R5085 1% AAAA
41 _SMC_CASE OPEN R5086 8 AAN- * view  wew o
= =T
1 1 «R5051
R50321 R5030 10K 41 31 _SMC EXCARD cP R5088 1% AAAA
° ’3 1/16W = Tiew [CETIETT
402
e nE-LE 4 _EM SR S5 T R5090 1008 AN
02, R, 7 = [V T E——Ty
74LVC1G1l SMC_BIIL,_BUTTON DB_L
1 759 12 s _=PP3V3 S0 _SMC
CRITICAL
sop 42 a1 _SMC_BIL_BUTTON_ L
SYS _LED_L_ VDIV ZSSAééfb‘lMFV-YAE
© 41 _SMC_PAS R5089 10K . ANA2
1 3 St 1/iew  mF-LF 402
R5032 5051
1.47K 1
Ts SYS_LED_ANODE oD 7 o0 —— 0.01UF
1/16W -1 10.%
ME-LF 10
402 2
2 X7R
102 SMC Support
SYS LED L
SYNC_MASTER=HM98_MLB SYNC_DATE=05/01/200
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LPC+SPI Connector

CRITICAL
Lp U,
55909-0374
M-ST-SM
s =PP3V3_S5_ LPCPLUS 31 O 32
s P5V_S0_LPCPLUS
150 2 - LPC_CLK33M LPCPLUS amo s
o1 84 a1 19 7CBTY LPC_AD<0> El N Al LPC_AD<2> CED 7 19 41 81 9
o1 04 41 19 7¢gTyLPC, AD<1> 5 o o048 LPC_AD<3> CED 7 104 s o
7 8
O O1—
v opseanzsosr [ b ool |od semonusmn —am
oy - oo - am
51 8 a1 19 7 (rwy—LPC_FRAME L - L] PPN ECI P SPI_ALT CS L am e
a1s 7 PM_CLKRUN_L - 15| 5 o6 LPC_SERIRO GD v w
4z 417 SMC__TMS - 17 00 18 - LPC_PWRDWN_ 1. am e«
(e DEBUG_RESET_L - 19 00 20 - SMC_TDI oD 7 o a2
SMC__TDO O 21 22 - SMC_TCK 7 a1 a2z
- oo - o>
o O SMC_TRST L - 23 00 24 - SMC_RESET_L oD 7 o 42
MUX SEL CONTROLLED BY FRANKCARD SWITCH ONCE CS1 IS SUPPORTED IN MCP R . SMC_MD1 : 25 00 26 : SMC NMI oD 7
s SMC_TX_L - 27 2s [ o | SMC_RX_L BV
0 D gg 2 | o LPCPLUS_GPIO Ew@m
33 34
43 8 =PP3V. LPCPL) Y
52438 _=PP3V3 S5 ROM LPCPLUS O
1C5114
1 0.1UF
R5190 LPCPLUS = 4 51650573 MCP79 Internal SPI MUX Support
CERM =
1/13% 2 402 NOT SUPPORTED IN REV A0l OR B0l MCP79 SILICON
MFZ%E vcc
2 —
01 43 21 (I SPI_CLK_R o 1 ly+ M+ 5~ SPI_ALT CLK ooy 7 o s _=PP3V3 S0 LPCPLUS
01 43 21 CI> SPI_MOSI_ R 2 |y_ U5110 »- 4 SPI_ALT MOSTI e R 43 s | . =PP3V3 S5 LPCPLUS
PI3USB1l02ZLE
MCP_CS1_YES
TOFN D+l 7 SPI_CLK_MUX . . . ' CS1
: SPITMosT mux o MCP SPI Override Option "ol
R5 1190% CRITICAL p-| & PI_MOSI MUX 43 52 er l e p lo S LooK 2|_‘4_l 3 LPC_FRAME PU
5% T/i6w ® =)
D%ﬂ/&g(g ., SPIROM USE MLB 10 |sgr OE*pa8 MCP79 REV A0l REQUIRES EXTERNAL MUX, REV B0l STILL DOES NOT SUPPORT INTERNAL MUX wrLE | _LA_L MCP_CS1_YES
402, > : 2 R5141'
GND P SPIROM_USE_MLB @ Q5140 470
) 1 SSM3J16FV o
1 P
SEL HIGH OUTPUTS TO D (ON BOARD ROM) MCP CS1 NO SopvmsHomE %2
SEL LOW OUTPUTS TO M (FRANKCARD ROM) £ R§14§ LPC_FRAME R L 15
s =PP3V3 |SS5 LPCPLUS LPCPLUS From Frank Card 0
v —_l A2
(gsl]ﬁ%4 1 Pty PLACEMENT_NOTE=Plpce near J5100
- MF-LF
) 453
LPCPLUS 2 &0V _ =
e _ GER SPI_ALT MISO . SPI_CSlDEEE_}B.KéJES:E:RU}gLB — =SPI CS1 R L USE MLB (pms=n
ve == m
o1 0 21 oo SPI_MISO 1y w5 MCP_0081_N0 Pull-up on debug card MCP_CS1_YES
o on SBI_CSO R L 2lv. U5120 M|t serawres pun >R5127g5p1 arT.cs L s R5147
- - U5120 nopt s s s g AW o= = SELALTSCS Lo tnfp 2] mo Pramk cara
MF-LF
TQFN b+ 7 SPI_MISO_MUX am e s 1/51 PLACEMENT NOTE=PLACE NEXT TO U5120
6 6w
D- SPI MLB CS L MUX MCP Csl NO M]A;‘E]ZLF
CRITICAL 5 -
10 Jemr omslo8 1aan 222126 SPT_NLB CS_L g -
T7TeW V.Y V0
b L MCP_CS1_NO
R5144*' =PP3V3 S5 ROM g 43 52
20K
MCP_CS1_KESSLPCPLUS_NDT 1180
R5146 =+ 102,
0
1 2
1/51%6w PLACEMENT NOTE=PLACE NEXT TO U1400
MF-LF
LPCPLUS NOT
R5156
0
52 43 SPI_CLK MUX 1 2 SPI CLK R 21 43 91
< ’\/)g/b <M
1/16wW LPCPLUS NOT
Miost R5157
0
52 43 SPI MOSI MUX 1 2 SPI_MOSI R 21 43 91
< ’\/5\!/\/ <M
LPCPLUS NOT 1/16wW
R50158 Meos
52 1 (> SPL MISO MUX 2 > SPI MISO oD LPC+SPI Debug Connector
1 /5]!6!4 SYNC_MASTER=CHANG_K20 SYNC_DATE=05/28/200
HE-LE
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8 7 6 5 4 3 2 1

L} n s " " s " " s
MCP79 SMBus 0" Connections SMC "0" SMBus Connections SMC "A" SMBus Connections
NOTE: SMC RMT bus remains powered and may be active in S3 state
o =PPIv3 50 SMBUS wee 0 o =pPav3 GPU swBuS eMc 0 s0 o =pP3v3 53 SHBUS sHC A 53
1 1 1 1 R 2 1 1R 2 l
MCP79 R5200 R5201 SO-DIMM "A" sMC R5250 R5251 GPU Temp (Ext) sMC 5270 527 TRACKPAD
4.7K 4.7K 4.7K 4.7K 1K 1K
U1400 5% 5% J3100 U4900 5% 5% EMC1043-1: U5550 U4900 5% 5% J5800
1/16W 1/16W 1/16W 1/16W 1/16W 1/16W .
(MASTER) wr-LF wr-LE (Write: OxA0 Read: OxAl) (MASTER) wr-LE wr-LE (Write: 0x98 Read: 0x99) (MASTER) MF-LF MF-LF (Write: 0x90 Read: 0x91)
402 402 402 402 402 2 2 402
o1 21 15 7 SMBUS weP 0 DATA -12c sopmma soa 2 11 SMB 0 50 pama b4 swpus swe o so_son — -cwpus cruTmmens son - P smBus sme A o3 son —  encmw s s
] L ] L ] L
SO-DIMM "B" GPU Temp (Int) ALS
33200 696+ 8000 33801
(write: oxnz mead: 0xa3) (Write: 0x9F Read: 0x9T) (write: 0x72 Read: 0x73)
L L L
ExpressCard Slot SMC "Battery A" SMBus Connections
J3500
—  -supus sxcamp scr 3)
1 1
-supus Excap_spa 3)
sMC R5280 R5281 Battery
1K 1K
L U4900 5% J6955
1/16W 1/16W
(MASTER) MF-LF MF-LF (See Table)
402 2 2 402
41 SMB BSA paTa Swpus sme s spa — -cwpus matr eon 5
MAKE_BASE=TRUE - n " >
] e . SMC "B" SMBus Connections
o =EPIVS 50 SHEUS gHO B SO
Battery Charger
1516258 - 17000
Battery (Write: 0x12 Read: 0x13) A N
SMC R5260 R5261 CPU Temp
battery Manager - (Write: 0x16 Read: 0x17) 3.3k g
— =SMBUS CHGR SCL 60 U4900 5% 5% EMC1043-1: U5570
. battery LED Driver - (Write: 0x36 Read: 0x37) = s o)
a ( E-LF wr-LF rite: Ox ead: 0x:
MCP79 SMBus 1" Connections battery Tomp - (Write: 0x90 Read: 0x91) —  -swpus cuc soa o0
= A |
L 41 SMB_B S0 _CLK ——94 SMBUS SMC B S0 SCL —_— =12C CPUTHMSNS SCL 47
o =PPIv3 50 SMBUS wee 1 Ty re— =
11 5MB B 50 pama 54 swpus swc b so soa — 2c_cruTmmens so -
N N SMC "Management" SMBus Connections 1 L
MCP79 R5230 R5231 HDCP ROM
1.5K 1.5K The bus formerly known as "Battery B"
14 % 5% U2690 or U2695
uLe00 17188 /16w © s =PP3V3_S3_SMBUS_SMC_MGMT MCP Temp
(MASTER?) MF-LF MF-LF (Write: OXA0-OxAE,
402Z Z402 EMC1043-2: U5500
Read: OxAL-0xAF) (WRITE: 0X9A READ: 0X9B)
= R5290 R5291
SMC Vref DACs
MAKE_BASE=TRUE - U4900 5% U2900 -
J L (MASTER) MF-LF MF-LF (Write: 0x98 Read: 0x99) e =SMBUS MCPTHMSNS SDA a7
L
Mikey = oncemrmor =
U6800 41 SMB_MGMT DATA ——94 SMBUS SMC_MGMT SDA — =12C DA 26 Battery Charger Temp
(WRITE: 0%72 READ: 0X73) | . e102: USS40
(write: 0x02 Read: 0x93)
—  -1rc wikev ser w
Margin Control MBUS TMPSNSR SCL a7
—  -1oc wrxev ema -8 =
w2901
L (Write: 0x30 Read: 0x31)
L
—  =12c pcasssip s 2
—  12c ponossip spa 26
L
SMS
U5930
(write: 0x70 Read: 0x71)
L 2 sus som o
L

K20 SMBUS CONNECTIONS

SYNC_MASTER=BEN_K20 SYNC_DATE=07/22/200!
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CPU Voltage Sense / Filter

PBUS Voltage Sense & Filter
XW5309
12 11 5 _=PBVCORE S0 CPU - is_ioxs 05315
& &—: ceovsense AANA sMc_cPu vSENSE oD - FDG6332CG
Place short near UL000 center P-CHN
1 ©5309 s 7 _PEBUS G3H
L— o.220¢ s D\ eepus g3u vsense
s T fy o LTV WEo-0.20 m
s MIN NECK_WIDTH-0. 20 mm
. VoLTAGE-18.57 .
R5315 G R5385
Gup_smc avss 41 42 a5 16 100K 12.7x
Place RC close to SMC aon
. hevenin = 4504 ohm
GPU Voltage Sense / Filter . ,| reneve 504 ohms
BN DIV SMC PBUS VSENSE oD -
XW!
1 o _=PBvCORE GPU REG 3359 R5359
4.53K ' '
R5316 R5386 )
& &+ crovsense . sMC_GPU_VSENSE c5385
o 100k 6-s8x
Place short near UB000 center aon
1 5359
o = 0.22UF 402 w02,
2 & EN L GND_sMC AvsS 41 42 45 46
Place RC close to SMC
GND smMe avss 41 42 a5 a5
Place RC close to SMC
MCP Voltage Sense / Filter o :\e
6
1
XW5399 Enables PBUS VSense divider when high.
23 22 3 _=PPVCORE_S0_MCP sn 1?25339!(9
2 MCPVSENSE_IN AR, o SMC_MCP_VSENSE oD
PLACEMENTiNOTE=Place near Ul400 center ”‘1‘5
W
i
403
41 a2 a5 a5
Place RC close to SMC
BMON Current Sense - Entire circuit must be near SMC (U4900)
s _=PP3V42 G3H BMONgISNS
BMON_ENG BMON_ENG
= 1C5369
BMON_ENG U5313 95 Lur
15318 NC7SB3157P6XG 2 0v
1|81 SC70 gLl 6 402
—/— 0.1uF BMON_INA OUT SMC_BMQN_MUX_SEL am
_: 20 « BMON_ENG 1
REGULATOR SIDE: CERM - .
02 + 2| enp veel 8 DCIN Current Sense Filter
INA214 R5391 Place RC slose to sHC
2 0 (GO} CHGR CSO R P 5|IN- SC70  ouT o O CHGR_BMON 3 4 BMON_AMUX_OUT y SMC_BATT ISENSE o
BO Al
VER 1 BMON_ENG A R5380
s 6 CHGR_CSO_R_N 4 e REF|_L 'R5371 HeoLE 1 C5390 CHG o SRR suc_pemy 1smmsE
OD——="—= HGR_AMON
BMON_PROD 100K o D = oD <
LOAD SIDE: GND R5330 Tew 116
- A N ME-LF 1 5380
2402 o 0.22UF
5% GND_SMC_AVSS 41 42 a5 45 T =
1/16W . S
. . MF-LF x5R
Monitors battery discharge 402
GND smMe avss
current from battery to PBUS a1 a2 as a6
INA214 has gain of 100V/V
U5303 only senses current up to 6.6A
CPU VCore High Side Current Sensor
s __=PP3V42 G3H CPUCOREISNS
CPU VCore Load Side Current Sense / Filter
Place RC close to SMC
o R5331
o (OUT—=RRVIN S5 CPU IMVP TSNS oy 1 6.19K
— o [ID—Zives Dmon . : MC_CPU_ISENSE oD -
L2 Thaz1o
R5388 56 ISNS_CPU N 4.53K wor R53321 1 5330
IN- sc70 3 CPUVCORE_HISIDE IOUT SMC CPU HI ISENSE .
0001 = out ! = oD < 17.4K 0-2200 Current & Voltage Sensing
1w 1716w s o-3v
o s ISNS CPU P alrne REF| 1 ' c5335 fraesd P SYNC_MASTER=YWU_K20 SYNC_DATE=08/20/2001
2[4 o 0.220F 402,
GND o GND smMe avss 4142 45 a6 NOTICE OF PROPRIETARY PROPERTY
o I =PPVIN_S5_CPU_IMVP_ ISNS R ol 02 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
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MCP VCore Current Sense

! c5420

0.10F

2

MCPCORE _TOUT

MCP VCore Current Sense Filter
Place RC close to SMC
R5470

4.53K
SMC_MCP CORE ISENSE

8 =PP3V3 S0 MCPCOREISNS
xy
U5420
INA213
56 61 [TM)—MCPCOREISNS N s |in- sc70 . oUT LS
56 61 [TX)—LYCECOREISNS P a|Tn+ REF|1
GND

i

MCP MEM VDD Current Sense

=PP3V3_S0_ MCPDDRISNS

Q
w
kS
<
=)

GND_sMC AVSS

a1 42 45 a6

s O PMCPDDR_ISNS

=PPMCPDDR_ISNS

! c5440

MCP MEM VDD Current Sense Filter

77 [IMy—GEXIMVR6 IMON

GPU VCore Current Sense

NC .
GPU VCore Current Sense Filter
Rs493 Eii%? Place RC close to SMC
. 3
96 GPUISENS P e R5475
N 4.53K
1716w 1 GPUVCORE IOUT SMC _GPU ISENSE @ a1
R5491 e ' C5475
10K 0.2208
1 2 96 GPUISENS N L I
NC [
NC P
ey Gup_smc avss 41 42 45 a6
Gain: 1.4x R5498
4.02x
C5498
470PF

GPU VCore Current Sense and GPU 1.8V Current Sense share

GPU 1.8V Current Sense Filter

Place RC close to SMC

R5465
4.53K
—AAAA SMC_GPU_1V8 ISENSE oD 2
' C5465
—— o.22uF
GND_sMC_AVSS 41 42 45 a6

Current Sensing

us440 L Place RC close to SMC
CRITICAL Roaad , opa2333 dual package opamp U5410
R5445 '|Zoc DDRISNS P AN 29 DDRISNS R P 2y - R5440
0.002 " V\ 1 MCPDDR_IOUT N SMC_MCP DDR_ISENSE oD -
1%
1/:: wr-ur 2| _ V/ o
1206 17 R}s:i‘?‘ maragt”|, © ©5490
96 _DDRISNS N 1/\/’\5/\/2 96| DDRISNS R o —— o.220r
— o
SIGNAL_MODEL=EMPTY SIGNAL_MODEI|=EMPTY L onp sucavss a1 4z as as
—:
R5442 R5441 STGNAL_MODELAEMPTY GPU 1.8V Current Sense
1M L Gain: 274x
iew NV
frii N
, 402
05441
470PF s _=PP3V3 SO GPU1VBISNS
B
[ ! ¢5410
ES los  SIGNAL MODEL=EMPTY o 10r
= s0v
can 2
8 =PP1V P I R
U5410 L
R5415 , OPA2333 -
CRITICAI! 3 3.65K
OPA2333s for proto are placeholders for OPA2330 R5413 95 P1VBGPU P 96 P1VBGPUISNS R P sy oFn
0.002 N v 7 P1V8_S0GPU_TOUT
1%
vin weeir 6 |_ \]/
1206 7 R5%414 ey A,
s P1VBGPU N CAA 2_ss PIVBGPUISNS R N, s
s =PP1V8 SOGPU_ISNS N
< . e
S TGNAL_MODEL=EMPTY
Y
R5412 R5411
n o SIGNAL_MODELJEMPTY
3 2
MCP MEM VDD Current Sense and CPU FSB 1.05V Current Sense share iew
frii N
dual package opamp U5440 2 402 e c5411
470PF
NIE
1
108 SIGNAL_MODEL=EMPTY
sov
caru
102
CPU FSB 1.05V Current Sense Gain: 274x
1.05V CPU Current Sense Filter
U5440
1235;15::(1 g OPA2333
5 5 (TN 1V05CPU_P AN A 96 1VOZCPUISNS R P + DEN R5495
w v ’ CPU1V05_S0_IOUT CAA smwc_cpu rse tsense o -
el sl_ |wv N
1&35;1‘5?:(5 rarg T, b ' 5435
9 65 (IN)—LVOSCPU N 1/\/’\/\/2 96 1VO5CPUISNS R N, o — R
w NC . &
N P
SIGNAL_MODEL=EMPTY GND_SMC AVSS 41 42 45 a6

SIGNAL_MODEL=EMPTY

C5472 !

Gain:

STGNAL_MODEL=EMP|
C5432
470PF

1] ]2

Py

274x

R5432 Place RC close to SMC
M 1M
1% LA AN 2

VA

SYNC_MASTER=YWU_K20 SYNC_DATE=08/12/200
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R5570
47
=PP3V3 SO CPUTHMSNS 1 2 __PP3V3 SO_CPUTHMSNS R o
1iew VOLTAGE=3. 3V 1 C5570 TEMP SENSOR AS ADDRESS WRITH:OX02, READ: 0X03
o 0.1uF
402 1 293 v R5571" 'R5572 R
D 2 oY 10K 10K
& aS i y
1/160 1/160
s 10Q@ryCRU THERMD P o U5570 frsed fracsd U5540
= 202 2
Detect CPU Die Temperature STGNAL_HODEL-EMPTY EMC})?»?:;_I R
p C5580 * 2| pp1 THERM#{J__CPUTHMSNS THM L DA ADDO
0.0022UF —— 3 5
100 3 DN1 ALERT* CPUTHMSNS ALERT L L ALERT
cERM
402 4| pp2/onS T 2 paTal 9 =I2C CPUTHMSNS SDA aD
96 10(ET)—CPU_THERMD N oND
— _5|pn2/DP3 sMcrk [10 =12C CPUTHMSNS SCL D p ess40
GND THRM_PAD = 0.lwF
FoTos s = s === o
sl 11| , Placement note: E
I= = = = = = = = = = e e = = = A Place U5540 near battery o
' N s
»¢ CPUTHMSNS D2 P , Placement note: . X cl—nar_ge_r <_:1r_cuft_ B
Place U5570 under CPU
: STGHAL_HODEL=ENETY = ' and close to left fin stack ' =
C5590 * - oD T oo
01 ' 0.0022uF ——
108 ——
Detect Right Fin Stack Temperature BC345512£’§)3(2>§1;1 B
402
: s CPUTHMSNS D2 N
Fm - - - = = - - - - - - A
, Placement note: .
Place 05501 on bottom side ,
' close to right fin stack
Lol s LT R
MCP P imity/MCP Die/Right Heat Pi
R5500
47
=PP3V3 S0 REMTHMSNS 1 2 PP3V3_S0_REMTHMSNS R
° AN
1/16w Votzacees v OTHe ™ 1 C5500
ML 0.1uF ] Note: EMC1403 can perform Beta
20% 1 1
lov R5501 R5502 . .
2 BT MCP THMDIODE P 2 con 10K 10K Compensation for External Diode 1 only
El 110w Sew
STGNAL_MODEL=EMPTY VbD 1 we-ze ue-ze
i 1 = 2 2
Detect MCP Die Temperature C5511 U5500
0.0022uF ——
108 —— EMC1403-2
s0v
eery 2| pp1 DEN THERM*|J  REMTHMSNS THM L
J5502 55 1B MCP_THMDIODE N 3| pn1 ALERT*[8 REMTHMSNS ALERT L
78171-0002 CRITICAL
"‘*"*5“3 96 7 MCPTHMSNS D_P 4 |pp2/DN3 SupaTa|® =SMBUS_MCPTHMSNS SDA 4
Detect Right Heat Pipe Temperature C SIGNAL_MODEL=EMPTY 5 |pn2/pP3 smcrk [10 =SMBUS_MCPTHMSNS SCL a
o 1 C5521 ¢ GND THRM_PAD
51850519 > 0.0022uF —— 6 11
O o T
v
cErM 2 r
C‘ 402 “placement moie: T
1 96 7 MCPTHMSNS D_N = ' Placement note: '
= Place U5500 near MCP
COTTTITL T L oo
A T
, Placement note: .
Keep 2 caps as close .
'
to IC pins as possible .
(o IC pins as possible ., NOTE: U5500 Changed to EMC1403-2. Write Address: 0x9A
GPU P imity/GPU Die/Left Heat Pi
R5550
47
s _=PP3V3 S0 GPUTHMSNS 1 2 PP3V3 SO_GPUTHMSNS R
A MIN LINE WIDTH-0.38 mm
116w VoLTAGeaz Sv 0r2 ™ 1 C5550
02 9, uF
0 1 1
, 1ov R5551 R5552
GPU_TDIODE P CERM 10K 10K
D ) m SRR
1/16w /16w
SIGNAL_MODEL=EMPTY VDD MF-LF MF-LF
= 02 402
Detect GPU Die Temperature C5551 ¢ U5550 2 2
0.0022uF ——
108 —T— EMC1403-1
s0v
e 2| pp1 PEN THERM*(J GPUTHMSNS THM L
55 73BT GPU_TDIODE N 3| pw1 ALERT*}8 _GPUTHMSNS ALERT L
RITICAL
5 GPUTHMSNS D _P 4| pp2/oN3 Phuparal® =SMBUS_GPUTHMSNS_SDA s
Thermal Sensors
Detect Left Heat Pipe Temperature s SIGNAL_MODEL=EMPTY 5| pbn2/pP3 smcrk [10 =SMBUS_GPUTHMSNS SCL a
55 A C5552 ! GND __ THRM_PAD SYNC_MASTER=YWU_K20 SYNC_DATE=05/28/200
Q 0.0022uF 6 11
BC84GS%'1D‘I£)3(2XI§ NOTICE OF PROPRIETARY PROPERTY
Lottt B - - TS Ts s THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
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s 7 =PP5V_S0_FAN LT

Left

Fan

s =PP3V3 SO _FAN LT

CRITICAL
J5650
R5650 78171-0004
47K !‘;7RT75M
= —O
R5655 02 HP
a1 @ SMC_FAN_0_TACH 47K 2 7 FAN LT TACH 2 o
5% 3 o
1/16u "
" o
R5651" e
100K
1o > Q5660
M G 2N7002DW-X-G 51880521

T7T

s0T-363

7 FAN LT PWM

a1 m SMC_FAN_0_CTL

s =PP5V_S0_FAN_RT

Right Fan

s =PP3V3 S0 _FAN RT

CRITICAL

J5660
78171-0004
M-RT-SM

41 (U} SMC_FAN_ 1 TACH

R5661"

100K
5%
1/16W
MP-LF

402,

Q05660
2§7002DW-X-G
sofr-363

7 FAN _RT PWM

i)
66446

a1 @ SMC_FAN_1 CTL

51850521

Fan Connectors
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PSOC USB CONTROLLER

USB INTERFACES TO MLB

SPI HOST TO 22

PICKB L

TRACKPAD PICK BUTTONS
KEYBOARD SCANNER

PP3V3_S3_PSOC 49

e
9
e
9
e
e

49 _BUTTON DISABLE

5o _Z2_HOST INTN

49 _WS_LEFT SHIFT KEY T (I (R LI I (e )
49 _WS_LEFT_OPTION_KEY
olulwfeo|af ool o] o] ~|e]uv]x|m
wlw| & G5 6| &3] S| 5|5 <[5
WA ®MISNNAQOSNO O
et 0]
NNOOOOP>P>POO0OO0OONN
45 _WS_CONTROL KEY 1P2_ 3 M AAMA AN AR A A A A P2 20%2 WS KBDIT 4
s07 22 _KEY ACT L 2Ap2 1 P2 0|4L WS_KBD16N 44
50 7 _22_BOOT CFG1 Ipa 7 CRITICAL P4 6|49 WS KBD15_C 4
TP P4 5 4pa” 5 Us5701 P4 4[3%  ws kBD14 , .,
so 7 _22_DEBUG3 51>4_3 CcY8C24794 P4_2 38 WS_KBD13 ; 49
507 _22_RESET 4p4 1 MLF P4 0|37 WS KBD12 ,
50 7 _PSOC_MISO 1p3_ 7 (SYM-VER2) P3_6[36 WS _KBDL1 ;4
s07 PSOC F CS L P3 5 APN 33752983 P3_4|35 WS KBDIO ;4
507 _PSOC_MOST AP3 3 P3 2|34 WS KBD9 ;4
s0 7 _PSOC_SCLK 19p3 1 OMIT p3 0|33 WS_KBD8 _ ; 49
507 22 MISO p5 7 P5_6|32 WS KBD7 ;4
s07 22 CS L 14p5 5 P5_ 4|31 WS KBD1 ;4
so _Z2_MOST 13p5 3 P5 2|30 WS_KBD2 _ ; 49
14 . “ol20
50 _22_SCLK P5_1 l\‘m‘m‘-—«‘ I\‘o‘o‘m‘w‘\o‘ P5_0 WS_KBD3 _ ; 4
] a
A At | QS Ao THRML|
AAMAAD>OAD PN PAD|
N E N R RN N
A=) S[R3 || /[ S]] &8 <SS
TP_PSOC_SCL = WS_KBD4 ; 49
WS_KBDS5 ; a5
WS_KBD6 ; a5
TP_PSOC_SDA
ISSP_SDATA P1 0 ; 4
ISSP SDATA/I2C SDA
, TP_PSOC_P1 3
Z2_CLKIN 7 so
TP_P7_7
45 7 _ISSP_SCLK P1 1
ISSP SCLK/I2C SCL
R5701
91 20 USB_TPAD_P 1 2 __use TPAD R
5% PP3V3 S3 PSOC 9
1/16W  DIFFERENTIAL_PAIR-YSB2_TPAD
ME-LF  NET_SPACING_TYPE-U§B
402 NET_PHYSICAL_TYPE=§SB_90D
TO MLB CONNECTOR
R5702
24
91 20 USB_TPAD_N 1 2 __use TPAD R N
DIFFERENTIAL PAIR-USBZ_TPAD 5% DIFFERENTIAL PAIR-USBZ_TPAD
1/16W NET_SPACING_TYPE=USB
MF-LF NET_PHYSICAL TYPE=USB_90D
402
U5701 CHIP DECOUPLING
PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706
CLOSE TO U5701 VDD PIN 22 CLOSE TO U5701 VDD PIN 49
R5704
1.5 _ =PP3V3_S3_TPAD
1 _PP3y3 S3 PSOC MIN LINE WIDTHg. SOMM 1 2
MIN NECK WIDTH-. 2001
5%
1/16W
MP-LF
1C5702 1C5703 1C5704 1C5705 1 C5706 402
—— 0.1UF
18y 35 [ iy
2 X7R-CERM 2 CERM 2 X7R-CERM
02

B

as

1c PIN NAME | CURRENT R_sNS v_sns POWER
THP102 v+ 100a 2.55 KomM 0.0255 v 0.255E-6 W
soun 0.204 v 16.328-6 W

3v3 1o vop somA MAX 10 omM 0.6 v 36E-3 W
vour somA MAX 0.2 omM 0.012 v 0.728-3 w

PSOC VDD 8MA (TYP) 1.5 OHM 0.012 Vv 96E-6 W
1aMa (MAX) 0.021 v 2948-6 W

18V BOOSTER VIN 4MA (MAX) 4.7 OHM 0.0188 V. 75.2E-6 W

PSOC PROGRAMMING CONNECTOR

TEST POINTS ARE FOR ON BOARD PROGRAMMING

49 s “PP3V3_S3 TPAD

TPAD_DEBUG
CRITICAL

APN 51850430

KEYBOARD

CONNECTOR

crITICAL
J5713

APN 51850637

Ne )

10 s =PP3V3_S3_TPAD

ISSP_SCLK P1 1

ISSP_SDATA P1 0

ISOLATION CIRCUIT

as

=PP3V3_S3_TPAD
as 8 =2

o =PP3V42 G3H TPAD

45 7_WS_KBD1
15 7_WS_KBD2
WS_KBD3
WS_KBD4
WS_KBD5
15 7_WS_KBD6
45 7_WS_KBD7
15 7_WS_KBD8
145 7_WS_KBD9
45 7_WS_KBD10
45 7_WS_KBD11

a9 7.

a9 7.

a9 7.

J5702 R5714
FngC;iif;;SSHZS 1 WS_KBD15_C L A 470 49 7_WS_KBD12 .
NC x> O “ 45 7_WS_KBD13
116w 15 7_WS_KBD14
1 sy JWS_KBD15 CAP
212 JWS_KBD16 NUM T
S0 45 7_WS_KBD17
1859 Crock
4 g jzspcn:; R5715 49 7_WS_KBD18
1sWS_KBD16N 1 AWK, 9 7, :: iiz;z
% O s 7
Ne e 45 7_WS_KBD21
e R5710 4 7_WS_KBD22
N 45 7_WS_KBD23
42 417 g7 SMC_ONOFF_L 1 2 ;WS_KBD_ONOFF_L
/\/5\‘/\/ 45 5_=PP3V42 G3H TPAD
s 45 7_us teeT surer xep
€5710 . 45 78 18P opvion KeD
0.10F

C5725
0.1UF
2 |1

cl AL
5 TC75Z08AFEAPE

49 7 WS_LEFT SHIFT KBD

2 som66s
a
\ -

il
208
1o
cenn
o5

WS_LEFT_SHIFT_KEY

as

uU5725
| T/
B

o =PP3V42 G3H_ TPAD

3

=PP3V3_S3_TPAD

2 sone6s

45 7 WS_LEFT OPTION KBD

a
4

CRITICAL
5 TC75208AFEAPE

WS_LEFT_OPTION_KEY

as

U5726
1 /
B
3

=PP3V42_G3H_TPAD

4

=PP3V3_S3_TPAD

45 7 _WS_CONTROL_KBD

WS_CONTROL_KEY

us5727
B
3

CRITICAL
5 TCTSZ0BAFEAPE
2 sone6s
a
4
1

TPAD BUTTONS DISABLE

.o BUTTON DISABLE

SMC_LID
42 a1 aq

Q5701
SSM3K15FV
SOD-VESM-HF

15T

%
%)
~

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

1
208
Tov
2 ceru
402
PLACEMENT_NpTE-NEAR J5713

SMC_MANUAL RESET

=PP3V42 G3H_ TPAD

49 7_WS_LEFT SHIFT KBD

49 7_WS_CONTROL KBD

|OOOO(5000OOOOOOOOOOOOOOOOOOOOOO|

FoRT-SM

FF14-30A-R11B-B-3H

LOGIC

1¢5758
dnYF

~

16v
X7R-CERM
402

APN 31150406

49 7_WS_LEFT_OPTION_KBD

5 7 _WS_CONTROZ KBD

CRITICAL
5 SN74LVC1G10
1 sC70
4
e us7q3 o
6 SMC_TPAD_RST_L

R5769 'R5770
33K 33K
Y16 5%
1/16w
1/16W
MF-LF
MP-LF
2402 , 402

WELLSPRING 1
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,=PP5V_S3_TPAD

VOLTAGE=5V
MIN_LINE_WIDTH=0.50M
MIN_NECK_WIDTH=0.20MM

PLACEMENT_NOTE=NEAR J5800

To detect Keyboard backlight, SMC will

tristate SMC_SYS_ KBDLED:

LOW = keyboard backlight present
HIGH= keyboard backlight not present

BOM OPTION: KBDLED_YES

R5853 ALWAYS PRESENT

BOOSTER +18.5VDC F

APN 15250504

OR 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

crITICAL IPD FLEX CONNECTOR
L5801
3. 30s-870mn D5802 R5806
wn
o L &n, INPUT_SW 1(YYY L2 BOOSE SW 1 N 2 PP18V5_S3 SW AN PP18V5_S3
2 A24% o0 somn VLF3010AT-SM-HF MIN_LINE_WIDTH=0.50 [Z¢ ™ voLTAGE1S .5y 5 APN 51650689
o o= 0. 20mH MIN_NECK_WIDTH=0.20MM B0520WSXG OLTAGE=18.5 ar1en
SWITCH_NODE=TRUE APN 37180313 L;y CRITICAL
R5812 J5800
MIN LINE wiDTH= PP5V_S3_BOOSTER 1 c5818 M 55560-0228
15800 MIN_NECK_WIDTH-0. 20001 L Soor no - o,
5 on
APN 35351401 . b »o , TPAD_GND_F 2[5 o]t
2 o vIn w0z w1 22 CS L 5ol %2 KEY ACT L S a
. U5805 1 c5819 49 7.22_DEBUG3 1o ob2 Z2_RESET _, ,,
1 4 BOOST FB J et 4 22_MOST L] DA PSOC F CS L 7 4o
-rpsqs;qms 1o o 22 _MISO 05 ot? PICKB L, 4
_3 Ipo CTRL | .5 o :;:7‘ 4922 SCLK 12 00 11 PSOC_MISO 7 as
CRITICAL 50 7.22_BOOST EN 1415 o2 PSOC_MOSI _, ,,
Q sw|8 R5813 1922 _HOST INTN 616 o2 PSOC_SCLK __ , ,
THRML 5 a ?1,51( 49 7.22_BOOT_CFG1 18 00 17 =I2C TPAD SDA a
PAD @& 10 7.22_CLKIN 20l 5ol 1o =I2C _TPAD SCL ,,
15816 15817 q o s, PP3V3_S3_LDO 0o 221 5 o022 o.50ms PP18V5 S3 ;4
— 0.1UF = 2.2UF 1 0.20MM 0.20MM
— 100 — o
2 somecomn 2 55
102 603
R5801
1 0 2 so 7TPAD GND F
VoLTAG
5% MIN LINE WIDTH=0.50MM
1/10W MIN NECK_WIDTH=0.20MM
MF-LF
603
Q5§%73
=PP5V_S3_TPAD
o 53 A2 PP5V_S3 VR
1%
1/16W
o
s 7 PP3V3_S3_LDO
CRITICAL MIN_LINE_WID: .50MM
2omn
APN 35351364
DD
105853 VR5802 1C5838 1 C5854
— 0.1UF —— 4.7UF
—+— 2.2UF R — 10% — 2ot
[ e LICE vour| 2 omecomn 2w
2 xsr GND MIN_LINE_WIDTH=0.50MM s
603 MIN_NECK_WIDTH-0. 20101
< VOLTAGE=3.3V

Keyboard

LED Driver

50

7KBDLED ANODE

7

J5815 pin 1 is grounded

CRITICAL

J5815
FF18-4A-R11AD-B-3H
F-RT-SM

SMC_KDBLED_PRESENT_L 1

on keyboard backlight flex

O ——
S w—

O
Lo
Lo

MIN_LINE_WIDTH=0.25 M
MIN_NECK_WIDTH=0.25 M1

CRITICAL
, PP3V3_S0_TPAD 5 _=PPVIN_SO_KBDLED
15850 HF APN 15250898
10UH-0.58A-0.350HM
1 1 2 KBDLED_SW
R5853
470K 1098A5-51 e N
s 1 C5850 swrTcH
ME-LF 1UF -
40, 1% VIN
2 x5R
603 swls
(a1} SMC_SYS KBDLED 6 |CTRL LED|S o
CRITICAL .
NO STUFF U5850 R5855
10
1 1 LT3491 "
R5854 R5852 Uneu
4.7K 10K wr-LE
5% 5% 5 a0z
1/16W 1/16W
MF;IEF “F;{;F capl4 KBDLED_CAP
MIN_LINE_WIDTH=0.25 W
THRML MIN NECK WIDTH-0.25 Mi
GND PAD 1
o = 1UF
100
sy
2 yr
603
SMC_KDBLED_PRESENT_L
50 7= = =

°]

APN 5188

KBD

0691

BACKLIGHT CONNECTOR

WELLSPRING 2
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R5921

a2 a1 8

Pull-up required if SMS_INT_ L not used.

Digital SMS

ENG_DIGSMS

NI
oy
s W

sie =PP3V3 S3 SMS
=PP3V3 S5 _SMC
™ o
vQD VDDIO
'R5932 .=I2C_SMS_SCL 6lscx ¥5930 11xc
K = = 273141043 ¢
lgg PROD_DIGSMS 7]spo LGA “H2ne
2402 .=I2C_SMS_SDA oy, frmieas
Py . e}
2 (U} SMS_INT_L e 4|INT RESERVED)
5lesn O Ne
'R5931 GND

ENG_DIGSMS

Stuff R5931 AND NoStuff R5932 to use U5930

s1 8 _=PP3V3_S3 SMS

NoStuff R5931 AND Stuff R5932 if U5930 is not used

Analog SMS

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

1C5922 1 C5926
b 0.1UF 10UF
20%
R5921° S i v
10x o b LS
) U5920
MF-LF AP344ALH = =
402, LGA
1|Fs vouTx| 12 _SMS X AXIS oD @
SMS_ONOFF_L — SMS PWRDN 5 [pD CRITICAL
a1 [CTE—SMS_ONC — 1 10 SMS_ Y AXIS
HAKE_BASE=TRUE SMS SELETEST 2 lor VOuUTY| oD
vouTz| 8 SMS 2 AXIS -
15 |RE:
NC _4 [RES
1
1;{051(922 Nc 3 INc NC| 11 NC
5% NC _6 |nc Ncl 13 NC
1/16W
ME-LF Nc 2 INc Ncl 16 NC 1C5923 1C5924 1C5925
2402 GND —— 0.01UF —— 0.01UF —— 0.01UF
[ iev T, isv T, isv
= 2 CERM 2 CERM 2 CERM
402 402 402

ENG_DIGSMS
1C5931

22UF

T

It
!

2

ENG_DIGSMS

5932

Ik

Desired orientation when

placed on board top-side:

+Z (up)

@)

+X

Desired orientation when

placed on board top-side:

+Y O

Front of system
+X

+Z (up) ¢

Circle indicates pin 1 location when placed
in correct orientation

Front of system

V

Circle indicates pin 1 location when placed
in correct orientation

Sudden Motion Sensor (SMS)

SYNC_MASTER=YWU_K20 SYNC_DATE=06/17/200
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a3 s ROM
NO STUFF
R6190" R6100" 'R6101 C6100 * | CRITICAL
10K 3.3K 3.3K — VCC
5% 5% 5% 0.1UF
1/16W 1/16W 1/16W 208
e e o LA U6100
402 402 402
2 402 2MBIT
R6150 3 R6152
0 sop
43 CIMy—SPI_CLK_MUX 1 2 b, SPT_CIK ¢ scLk SI/SI00 1 SPI_MOST 1 2 __SPI_MOSI_MUX am
PLACEMENT NOTE=PLACE CLOSE TO U6100 5% MX25L3205DM2I-12G £ PLACEMENT_NOTE=PLACE CLOSE TO U6100
- 1/160 R6105 1/160
e OMIT e
> (INy—SBL MLB CS L 402 ycE* 0 402
s0/s101 oy SPT_MISO_R 1 2 SPI_MISO_MUX oD
SPI_WP_L HWP*/ACC
)
SPI_HOLD L W HoLD* A NO STUFF 1/164  PLACEMENT NOTE=PLACE CLOSE TO U6100
R6191 e
GND 10K
< 5%
1/16W
MF-LF
, 402
- --------"-"-"-"-"-"-"=-"“-"-"-"“-"-"=-"=-= |
| MCP79 SPI Frequency Select |
1 |
| Frequency SPI_MOSI SPI_CLK |
1 |
31 MHz 0 0
1 |
| 42 MHz 0 1 !
1 |
| 25 MHz 1 0 |
1 |
| 1 MHz 1 1 |
S |
25MHz is selected with R5190 and R5191
Any of the 4 frequencies can be selected
with R6190, R6191, R5190 and R5191
SYNC_MASTER=M98_MLB SYNC_DATE=05/01/200
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AUDIO CODEC

APPLE P/N 353S1527 L6202
FERR-220-0OHM

YLz

0402

PP4V6_AUDIO ANALOG 53 54 58
L6201
FERR-220-O0HM
58 57 53 s =PP3V3 S0 _AUDIO 1 2 CODEC_DVDD AVDD_ADC_ DAC
HIN LINE WIDTH=0.2OMM
0402 NOSTUFF MIN NECK WIDTH=0.20MM CRITICAL CRITICAL
VOLTAGE=4.6V
R6251° C6200 ¢ 1C6201 1 C6203 Cc6204 ! 1 C6206 C6205 ', 1C6207
20K 4.7UF —— —— 0.001UF —— 0.001UF 100UF — —— 0.001UF 100UF — —— 0.001UF
p 2T Tm T8 T T T T
Lriew xsR 2 2 ceru 2 Ceru Sim 2 2 Cceru Sim 2 2 ceru
L 402 402 402 caseeam  |—— 402 CASE-ALL 402
2 - ol = GND_AUDIO CODEC 3 54 55 56 58
Al - B
N HDA_BITCLK = a0 -
HDA_SYNC S 28
91 21 aa 5 5 R6203
o1 21Ty-HDA_SDOUT a ] 33
s _|BCLK 2 SPDIFO| 48 AUD_SPDIF_O LAAAZ AUD_SPDIF_OUT o
R622204 10 [SYNC SPDIFI/EAPD/MIDI-I/DMIC-R| 4 i
16w
51 214g0T)-HRA_SDINO IAANZ DATA_OUT CRITICAL mroLE AUD_SPDIF_IN -m =
5% |__, CODEC_SDATA_IN 8 |SDATA_IN U6200 SENSE_A| 1 AUD_SENSE A M s
1/16w — —
e ALC885-VB3-GR SENSE_B|_14 AUD_SENSE B am =
402 LOQFP -
REV B3
55¢QUT}-AUD_GPIO_0 AUD_GPIO_O_R GPIO0/DMIC-CLK PORT-A-L| 39 AUD_BI_PORT_A_L M s
AUD_GPIO 1 53 GPIO1/DMIC-L PORT-A-R| 41 AUD_BI_PORT A R am =
=== /16w
MP-LF
0z —F-L AUD_BI _PORT F_L
BI _PORT C L PORT-C-L oy . AUD_BI_PORT F R <>
~F-R| 1
BI_PORT C R + |porT—C_R PORT-F &m -
PORT-F-VREFO| 30 AUD_VREF_PORT_F oD 50
BI_PORT D_L 35 |PORT-D-L PORT-A-VREFO/DCVOL| 3 AUD_VREF_PORT A oo 5
BI_PORT D R 36 |PORT-D-R PORT-E-L| 14 AUD_BI PORT E L oD ¢
PORT-E-R|_1 AUD BI_PORT E R oo 50
NC_BAL IN L NO_TEST 18 |CD-L PORT-E-VREFO| 31 Ng TEST NC_AUD_VREF PORT E
NC_BAL_IN_COM no_tEst 19 |CD-GND PORT-B-VREFO| 28 AUD_VREF_PORT_B Uty 6
NC_BAL IN R no_test 20 |CD-R PORT-B-L| 21 AUD_BI _PORT B L oo 56
PORT-B-R|_22 AUD _BI_PORT B R oo 56
PORT-C-VREFO| 29 w0 Tese NC_AUD_VREF_PORT C
— BEEP 1> IBEEP PORT-B-VREFO2| 32 wo resr NC_AUD_VREF_PORT_ B2
PORT-G-L| 43 No_TEST NC_AUD_BI_PORT G L
o1 2:pgr)-HDA RST L 11 JRESET* PORT-G-R| 44 NO TEST NC_AUD_BI_PORT G R
PORT-H-L| 45 No TEST NC_AUD_BI_PORT H L
i PORT-H-R|_46 AUD BI_PORT H R oo 56
R6205 106220
100K VREF|_2 AUD_CODEC_VREF
. —— o0.1uF . 'R6207
/16w .1 « 0 o JDREF| 40 AUD_CODEC_JDREF
Goz 2 xsk 2 28 Nc|_3z  NC_VRP i:mK
2 sax NO_TEST 1/16W
-1 ol o B 1 MP-LF
& 9 R6206 106222 2
20.0K 0.001UF
108
/16w 10
NOSTUFF MF_LF CRITICAL 2 0%
402
1. 2 1 402
= R6201 ce221 Y,
- [ 3.3UF
5% 108 ——
16V
sy TARY 2
5402 SMA-HF1
58 s6 55 54 53GND_AUDIO_CODEC
MIN LINE WIDT
MIN NECK WIDT
VOLTAGE=0V
AUDIO 4.6 V REGULATOR MIKEY 3.3 V REGULATOR
APPLE P/N 35351897 APPLE P/N 35351860
C6211 CRITICAL
0.015UF
4V6_REG BP | U6202
I PP4V6_AUDIO_ANALOG TPS71733 |
CRI[FICAL 108 58 54 53 P — 611N SON oy PP3V3_MIKEY ANALOG s
e R6252 T MIN _LINE WIDTH=0.15MM
T YaimRCK o 1ot
U6201 ss 57 53 8 =PP3V3 S0 AUDIO II\N\/Z MIKEY REG DN 4 [N NR/FB|3 3V3 REG FB N
5%
o c MAX8902A 1/1 NC| S CRITICAL
FERR-220-0HM ey ™ spral wr_LE C6250 ! C6251 1 1R6253 GND 6252 1 106253
ss o PP5V_S3 AUDIO 1 Y Y 2 AUD_4V6 REG IN 0.1UF ——  0.1UF 10K 2)
SELB 108 —— 108 — Y 0.01UF —— —— 1UF
0402 16V , 16v , 2% ew 108 —— —T— 10%
sl PP4V6_AUDIO_ANALOG xR 505 MF-LF o 2 2 %
OoUT_& 53 54 58 2402 402 202
R6220 ouTs| < MIN LINE WIDT)
ot B 4V6_REG_SENSE VoLTAGE-T 6V
58 57 53 « =PP3V3 SO _AUDIO 1 2 AUD_REG_SHDN L -
58 56 55 54 s3 GND_AUDIO CODEC
5% THRML
frab GND  PAD XW6203
402 CRITICAL CRITICAL
2 9 _(; ;)—
C6210 * 'R6221 C6208 * 1 C6209 C6213 1 1 C6212
0.1UF —— 10K — 10UF —— —— 0.1UF
. st 189 7T 300 T T %
xsR 2 1/16w X5R 2 2 cErM X5R-CERM 2 2 x5R
402 prove 805 402 0805 402
2
AUDIO:CODEC
XW6200 729/
34 MASTER=AUDI K2 34 DATE= 2 2
s GND_AUDIO_CODEC SYNC_MAS' UDIO_K20 SYNC_I 09/29/200

|||—
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L6300
FERR-220-0HM
1 l 2

ss 53 PP4V6 _AUDIO ANALOG

Pseudo-Diff Line-In Filter

GAIN =
FC = 1.89 HZ

MIN_LINE WIDTH=0.20MM
MIN_NECK_WIDTH=0.20MM

PP4V6_AUDIO LINE IN

-5.4 DB AV =

0.52

0402
CRITICAL
3.3UF 1?22351[(0 12163331K2
s D> AUD LI INL 2 [+#1 AUD LI INL C " 2 AUD LI INL R TANAN 2
1% 1%
10% 1/16w 1/16w
16V MF-LF MF-LF
TANT 402 402
SMATHEL C6312
2.2UF
AUD_PORTA_T. 1|2 AUD_BT_PORT A _T. oD s>
1
CRITICAL 108
R???}i CRITICAL CRITICAL 10 ey
) MAX4253EUB
1 C6301 ! C6300 ! UMAX-HF CRIT‘;‘;AL
1/16W 4
MF-LF 0. OOIH)]:‘ p—
402 50V 2
CERM s
402 ©
d
AUD_LIFILT_SHUTDOWN_L am se
CRITICAL
57 [I¥)-AUD_LI_GND 3.3UF R6311
VOLTAGE=0V 2 1 25.5K
) | AUD_LIFILT LT R 2 AUD_LIFILT LT
1 10
R6301 1% A R6300
10 TANT 02 165 AUD_VREF_PORT_A
1 2 MA—HF 1 AUD_CODEC_TINREF 1 2 — — — M s
5% RITICAL 18
o C6320 crmic 6320 e
el 3.3UF el
402 25.5K 402
2) [+  AUD_LIFILT RT R 2 AUD_LIFILT_RT
I Y CRITICAL CRITICAL
16y iy C6303 1|  ,|'C6302
AN o5 0.001UF == = T00UF
SMA-HF1
50v
58 56 55 54 53 GND_AUDIO CODEC a2 2 §:3%
402 CASE-AL1
GND_AUDIO_ CODEC 53 54 55 56 58
1
R6303
2745 4253
1% EUB
1/16W C6322
MF-LF 10 CRITICAL 2.2UF
402
AUD_PORTA_R 1] I 2 AUD BT PORT A R oD >
10%
CRITICAL 16v
o3& R6321 R6323 5
3.3UF 25 oK 139K CRITICAL
57 (I)-RAUD LI INR 2) |e1 AUD_LI INR C 1 \A 2 AUD_LI INR R N
1% 1%
10% 1/16w 1/16w
16V MF-LF MF-LF
TANT 402 402
SMA-HF1

AUDIO: LINE IN

SYNC_MASTER=AUDIO_K20 SYNC_DATE=09/29/2008
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L6500

Headphone Amplifier (MAX9724A)

FERR-120-OHM-1.5A

YL

APN:353S51637

AUD_HPAMP INL_M

55

55 [IM)-RAUD_HPAMP INR M

AUD _GPTQ 0

» oD

53 o PP5V_S3 AUDIO PP5V_AUDIO_HPAMP_PVDD_F
VOLTAGE=5V
0402 MIN_LINE WIDTH:
MIN NECK WIDTH
CRITICAL
C6500 * 1 C6501
—— 0.001UF
T 0%
16V 50V
XSR-CERM 2 2 CerM
0805 402
3
VDD
CRITICAL
3 11 AUD_HPAMP_OUTL
™ML yesoo OV oDy == =
8 |IN OUTR|.10
MAX9724A
ToFN
1P| L MAX9724 C1P
L6501 s~ SHDN* ¢ Uy 55 57
FERR-1000-0HM CINLS
1 2 AUD HPAMP MUTE T, = a a 123 12
= = = ©%e = Z 1] 1]
0402 £ o 5} > >
3] & &
R6500" 1
MIN_LINE WIDTH=0.20 mm
0% e R6514 R6524
110w MAX9724 PVSS e T
- /16 /16
"o, CRITICAL CRITICAL A ]
C6502 1 w02, 402
Toue
XW6500 MIN NECK WIDTH-0.20 i KsrocagY 2 XW6501
sm VOLTAGE=0V 0805 i
5d-2 GND_AUDIO_HPAMP_PGND L 52 AUD_LO_GND
) VOLTAGE=0V < 7
MIN LINE WIDTH=0.40 MM
MIN NECK WIDTH=0.20 MM
58 s6 54 53 GND_AUDIO CODEC
lst Order DAC Filter
HP:3.52 HZ LP:34 KHZ
VOLTAGE GAIN:1.53
CRITICAL
3.3UF R6510 R6511
s O AUD_BI_PORT D L 14| 2 AUD_CODEC_OUTL_C A3y K 2K AUD_HPAMP_OUTL 55 57
I W 1
10% 1/16w 1/16w
16V MF-LF MF-LF
TANT 402 402
SMA-HF1
CRITICAL
C6511
220PF
ss AUD_HPAMP_TINL_M 2 ||
|
£
25v
CERM
402
CRITICAL
C6521
220PF
ss AUD_HPAMP_INR M 2 ||
11
£
25v
CERM
CRITICAL 402
3.3UF R6521
21K
5 AUD BI PORT D R 14 2 AUD_CODEC_OUTR_C 2 AUD_HPAMP OUTR 55 57
(2 I \ AN
10% 1/16w 1/16w
16V MF-LF MF-LF
TANT 402 402
SMA-HF1

AUDIO: HEADPHONE AMP

SYNC_MASTER=AUDIO_K20

SYNC_DATE

=09/29/200
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8 7 6 5 4 3 2 1

4X MONO SPEAKER AMPLIFIERS (MAX9705)
APN: 35351595
GAIN = 12 DB SPEAKER CHECKPOINTS

FC (SPEAKERS L1/R1l) = ~796 HZ
FC (SPEAKERS L2/R2/LFE) = ~97 HZ

PP5V_S3 AUDIO AMP PLACE C6615 CLOSE TO VDD PIN PLACE C6611/C6612 CLOSE TO PVDD PIN
= MIN_LINE WIDT mm
L6610 CRITICAL MIN NECK WIDTH=0.20 MM STGNAL MODEL—EMPTY
FERR-1000-0HM %6061:!53 CRITICAL CRITICAL SPKRAMP_L1_OUT P — . U 7 56 57 %6
53 AUD BT _PORT C T, ! 2 aup sprramMp TNL1 1. 1 || 2 C6612 1|, 1 C6611 NOSTUFE
[[D-AUD_BI_PORT_C_| oo — —INLLL— | 1 1d criTICAL 100UF —— —— 9,0010F R6610*
108 C6 6&.}% 1 VDD PVDD Sadm 2 2 Conu 52
CERM CASE-AL1 402 1/16W
402 1% 1 U6610 MIN_LINE_WIDTH=0.30 mm MF-LF
CRITICAL XSR 2 MAX9705 MIN_NECK_WIDTH=0.20 MM 402,
c6614 402 TDFN1 SPKRAMP L1 OUT N 7 56 57 96
0.01UF MAX9705L1 PIN IN+ ouT+|_8 SPKRAMP_L1_OUT P 5 56 57 96 oD
55 56 55 54 53 GND_AUDIO CODEC 1 H 2 MAX9705T.1_NTN 3 |n- our-| 9 . SPKRAMP_L1 OUT N 5 6 57 96
L6601 108 s {sHDN* SYNC|_6 . NOSTUFF
FERR-1000-0HM Crrnt R6602
402 THRML 33
s> [IM)-AUD_VREF PORT B ! | SR 2 GND_PGND _PAD 3%
1/16w
0402 R6600° 4 7 11 Mp_LF PLACE CLOSE TO U6610 PIN 9
100K
110w SPKRAMP_SYNC1 s
MF-LF MIN_LINE WIDTH=0.30 mm
02, MIN NECK WIDTH=0.20 MM STGNAL MODEL-EMPTY
* SPKRAMP_1.2 OUT P = . B 7 56 57 %6
s AUD_SPKRAMP_SHUTDOWN L .
= NOSTUFF
PPSV S3 AUDIO AMP PLACE C6625 CLOSE TO VDD PTN PLACE C6621/C6622 CLOSE TO PVDD BTN R6620*"
56 9
0
CRITICAL 0
L6620 C6623 1/16W
FERR-1000-0HM CRITICAL CRITICAL MIN LINE WIDTH=0.30 mm ME-LF
0.082UF MIN_NECK_WIDTH=0.20 MM 402
AUD BT PORT B I ! 2 aup spkramp TNL2 L1 || 2 'R6603 C6622 1|, 1 C6621 SPKRAMP L2 OUT N :
> D = = == = = = 1 19 CRITICAL 0 100UF —— —— 0.001UF B 7 s 57 o6
0402 208 — —— 10%
5%
10% 6.3V 50v
coR g 18 7] vPD TYR ue R T 2 * g
402 X5R 2 U6620 402 CASE-ALL
%zé%lé:zL 402 MAX9705
TDFN1
0.082UF MAX9705L2 PIN IN+ OUT+l_8 SPKRAMP 1.2 OUT P 7 56 57 96
6 56 55 54 53 GND_AUDIO_ CODEC 1|2 MAX9705L2 NIN 3 |rn- our-|_9 . SPKRAMP_L2_ OUT N 4 56 57 96
1|0|% s Jsuons sync|_6 SPKRAMP_SYNC1 s¢ NOSTUFF
1lev 1
CERM-X7R R6 6 0 4 MIN_LINE_WIDT)
402 THRML 33 RECRT o
GND_PGND _PAD MIN NECK WIDT! i
56 _AUD_SPKRAMP SHUTDOWN L 5% PLACE CLOSE TO U6620 PIN 9 SIGNAL_MODEL=EMPTY
] 1] 16W SPKRAMP_R1_OUT_P — . Uy 7 56 57 %6
NOSTUFF
1
R6630
* 0
P — 5%
— 1/16W
PLACE C6635 CLOSE TO VDD PIN PLACE C6631/C6632 CLOSE TO PVDD PIN MIN_LINE_WIDT) mm MF-LF
56 s PP5V_S3 AUDIO AMP MIN NECK WIDT! ™ 402,
CRITICAL SPKRAMP_R1_OUT N
L6630 RITICH B 7 55 57 o
FERR-1000-OHM 0.01UF CRITICAL CRITICAL
- 1 1 1
Aup_spkraMP_TNRI I 1|2 R6605 66327, C6631
= = = 17 C6635: CRITICAL 0 100UF —— —— 0.001UF
1UF 1 1 5% 208 7T~ T &%
10% 50V
BT Voo Teee ey Bt -
o2 X5R 2 U6630 L1402 CASE-ALI
%zé%lé:z] 402 MAX9705
TDFN1
0.01UF MAX9705R1_PIN 2 |+ our+_8 SPKRAMP_R1_OUT P 7 56 57 96
58 56 55 54 53 GND_AUDIO_CODEC 12 MAX9705R1_NIN 3 |n- our-|_9 . SPKRAMP_R1_OUT N 7 56 57 96
MIN NECK WIDTH=0.20 MM
ml% 5 SYNC| 6 SPKRAMP SYNC2 s NOSTUFF MIN_LINE_WIDTH=0.30 MM stG o
SHDN* IGNAL_MODEL=EMPTY
1l6v 1 7
a5, R6606 SPKRAMP_R2_OUT P . Uy 7 56 57 56
o GND PGND " PAD 33 NOSTUFF
s¢ _AUD_SPKRAMP_ SHUTDOWN_L 5% PLACE CLOSE TO U6630 PIN 9 1
q 7 ifen R6640
2402 52
1/16W
SPKRAMP_SYNC3 56 MIN_NECK WIDTH=0.20 MM MF-LF
* MIN LINE WIDTH=0.30 MM 102,
SPKRAMP_R2_OUT N 7 56 57 96
PP5V_S3 AUDIO AMP PLACE C6645 CLOSE TO VDD PIN PLACE C6641/C6642 CLOSE TO PUDD PIN oD
56 9
CRITICAL
16640 C6643
FERR-1000-0HM 0.082UF CRITICAL CRITICAL
- 1 1 1 41
53 [IX)—AUD_BI PORT B R Y Y | 2  AUD SPKRAMP INR2 L 1 || 2 R6607 C€6642 |, Co66
11 C6645: CRITICAL 0 100UF —— == 0.001UF
0402 1TUE L 1 1 5e 208 T~ T 0%
1 v —= vob_PvoD b fagy 2| |? G
CER‘%—Z)UR igg 2 U6640 , 403 CASE-ALIL 402
CRITICAL 402 MAX9705
C6644 TDFNL MIN_NECK_WIDTH=0.20 MM
0.082UF MAX9705R2_PIN 2 TN+ oUT+L_8 SPKRAMP_R2_ OUT P 7 56 57 96 MIN_LINE_WIDTH=0.30 MM SIGNAL MODEL=EMPTY
56 56 55 54 53 _GND_AUDIO_CODEC 1|2 MAX9705R2_NIN 3 |- our-|_9 . SPKRAMP_R2_OUT_N 7 56 57 96 SPKRAMP_LFE_OUT_P — - . [Ty 7 56 57 56
1|0|% SHDN* SYNC| 6 SPKRAMP SYNC3 s NOSTUFF NOSTUFF
T _EC 1 1
CERM_X7R R6608 R6650
402 THRML 0
s¢ | AUD_SPKRAMP SHUTDOWN L GND_PGND PAD 5% PLACE CLOSE TO U6640 PIN 9 S5
1/16wW 1/16w
4 7 11 MF-LF MIN_NECK_WIDTH=0.20 MM MF-LF
2402 MIN_LINE_WIDTH=0.30 MM 402,
SPKRAMP_LFE OUT N (o100 3
SPKRAMP_SYNC4 6 7 56 57 96
*
PP5V_S3 AUDIO AMP PLACE C6655 CLOSE TO VDD PIN PLACE C6651/C6652 CLOSE TO PVDD PIN
56 9
CRITICAL
L6650 C6653
FERR-1000-0HM CRITICAL CRITICAL
o rwno s 'R6609 C6652" 1C6651
- AUD BI PORT H R 1 2 AUD SPKRAMP INC R 1 || 2 R A+ 1 5. 0010F AUDIO:SPEAKER AMP
0402 | C6655° 1 19 CRITICAL 0 1002)1:,__\ —— 1ot
—_— 5%
1% 1}]01: p— VDD BVDD 1716w 613V 2 2 20%y SYNC_MASTER=AUDIO_K20 SYNC_DATE=09/29/200
CERM-X7R v, U6650 102 CASE-ALL 402
402 535 2 NOTICE OF PROPRIETARY PROPERTY
CRITIC?IL MAX9705
C665 TDFNL THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
0.082UF MAX9705C_ PIN 2 |IN+ ouT+|_8 SPKRAMP_LFE_OUT P 7 56 57 96 PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
56 s6 55 54 53 _GND_AUDIO CODEC 1]|2 MAX9705C_NIN 3 |tN- our-|_9 SPKRAMP_LFE_OUT N 2 56 57 96 AGREES TO THE FOLLOWING
I TO MAINTAT THE D( IMENT IN FIDENCE
L sync|_6 SPKRAMP_SYNC4 s¢ 0 N OCUMEN CONFIDENC:
10% ESSHDN* II NOT TO REPRODUCE OR COPY IT
CER‘P:;ZX7R THRML III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
s6 _LAUD_SPKRAMP_SHUTD L GND_PGND _PAD -
4 1 TZE JORANING NOUBER s
D 051-8071 s
. » APPLE INC. m— — —
= NONE 56 98
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8 7 6 5

o
w

2 1

AUDIO JACK 1 LO/HP JACK, SPDIF TX MIC CONNECTOR
APN: 51850520

CR
AUD_SPDIF_OUT am = 78g7é?§:§03
L6703 M-RT-SM
R6713 FERR-1000-0HM N
AUD_CONNJ1_ SLEEVE2 1/\/3/\/2 AUD_CONNJ1 SLEEVE2 F 1 2 HS_MIC_HI @55
0402 1
1/Tew s 7 (oUT-BI_MIC_LO o
MF-LF L6702 58 7 BI_MIC_SHIELD IS
402 FERR-1000-OHM
557@EIMICHI 2o
1 2 HS_MIC LO oD s
=PP3V3_ SO_AUDIO oee 5 O
5857 53 8 L6701 criTicAaL
R6711 FERR-220-OHM-2.5A
APN: 514-0632 0 Y YN
AUD_CONNJ1_ SLEEVE 1 2 1 2 AUD_LO_GND
IDTH=0.40 MM VN oD ==
CRITICAL » a .20 MM e 0603
J6700 we-LE L6704 CRITICAL SPEAKER CONNECTORS
SPDIF-TX-K20 R6714 FE/\RR,T'ZPN'QOH" : 51850521
F-RT-TH 1 0 2 1 2 AUD_HPAMP_OUTR @ 55 APN ° S
/\/\/\/ 0402
MICROPHONE 6 1/51‘.—,»« CRITICAL
V" ommcr ror pr 5 bt L6705 J6781
SWITCH . 2 R6715 FERR-1000-OHM 78171-0004
LEFT 1 AUD_CONNJ1 TIPDET 1 /v\/\lz AUD CONNJ1l TIPDET F 1 2 AUD J1 TIPDET R | oo = !‘;RT SM
rrcur ) 3 P 0a02 O
1/16w
A GROUND 4 MF-LF
402 L6706 criTiCcAL 56 56 7 [TW)-SEKRAMP L2 OUT P 1o
AUDIO R6716 FERR-220-OHM 96 56 7 SPKRAMP L2 OUT N 2lo
— 7 AUD _CONNJ1 TIP 1 A 2 AUD_CONNJ1 TIP F 1 2 AUD_ HPAMP OUTL SPKRAMP_L1_OUT P 3
A - VINI—= MIN TINE WIDTH-0.-20 T \AY MIN TINE WIDTH=0-20 T D oo O o
W\ B - vcC MIN_NECK_WIDTH=0.15 MM 5% MIN_NECK_WIDTH=0.15 MM 0402 55 55 7 [T SPKRAMP L1 OUT N 45
9 1/16w
C - GND MEF-LF
402 NOSTUFF NOSTUFF 6
OPERATING VOLTAGE 3.3 R6710 R6700 C6783 1 106784 O
10K
POF AUD_CONNJ1_ SLEEVEDET g 1 /\/g/\lz AUD_CONNJ1 SEEEVEDET F 1,\/3/\/; AUD J1 SLEEVEDET R gmom ss 100%{ e — %QOPF _
10 S e NOSTUFF NOSTUFF o33y 2 2 20%,
SHELL | 11 1 , CRITICAL ,| criTICAL wr_LE NOSTUFF NOSTUFF NOSTUFF wr_LE c6781 ! 1C6782 402 402
SHTELD o 1 c6700 |1 ce701 Dz6701 D26703 1C6710 1C6712 1C6714 100BF —— —— 100eF
13 6.8V-100PF 6.8V-100PF 100PF 100PF 100PF 50V, , 30v
PINS 2.2UF 402 402 % % % CERM CERM
20% 2 50v 2 50v 2 50v 402 — 402
6.3V CERM CERM CERM
CERM 402 — 0 — 402
402-LF 1 1
CRITICAL 2 CRITICAL 2 CRITICAL 2 NOSTUFF NOSTUFF
DZ6700 DZ6702 DZ6704 C6711: C6713: C6715:
6.8V-100PF 6.8V-100PF 6.8V-100PF 100PF —— 100PF —— 100PF ——
402 402 402 535 535 38 T
CERM 2 CERM 2 CERM 2
L | A 402 402 APN: 51850672
GND_CHASSIS AUDIO JACK 5
CRITICAL
78171-6006
M-RT-SM
—O
55 55 7 I SPKRAMP_R2_OUT P 1l
AUDIO JACK 2 LINE IN JACK, SPDIF RX 96 56 7 [Ty SPKRAIP R2 OUT N DY
96 56 7 SPKRAMP_R1_OUT_P 318
55 55 7 I SPKRAMP_R1_OUT N als
s 57 53 8 =PP3V3_S0_AUDIO 96 56 7 SPKRAMP LFE_OUT P s51o
R6749 5 55 7 CID> SPKRAMP_LFE_OUT 1o
AUD_J2_OPT_OUT S U JR—— NOSTUFF NOSTUFF
APN: 514-0633 VW —SERTE o = C6787 ! ' C6788 0
1/Tow L6751 L00PF —— —— 100PF
MF-LF
CRITICAL 402 R60761 FERR-220-0HM comm 2 > Comn
J6750 AUD_CONNJ2_SLEEVE AN\ AUD_CONNJ2_SLEEVE_F 1 | 2 NOSTUFF NOSTUFF 402 NOSTUFF NOSTUFF
SPDIF-RX-K20 5% 0402 C6785 ! 1 C6786 C6789 1 1C6790
1/16w
F_RT_TH fridaad L6752 1002F —— —— 100PF L00PF = —— 100PF
DETECT FOR PT - 5 42 R6762 FERR-1000-OHM sov , sov 50V , , B0V
A———y 0 YY) e 5 cem Senm ckny oo
SWITCH AUD_CONNJ2 TIPDET 1 2 AUD_CONNJ2_ TIPDET F 1 AUD_J2 TIPDET R @53
RIGHT ~ 3 AUD_CONNJ2 RING frassd
GROUND . 4 402 L6754
R6764 FERR-1000-0HM
AUDIO 1/\/2/\/2 AUD_CONNJ2 RING F 1 2 AUD_LI INR @ s54
A - VDD 5% 0402
1/16w
NNy SZ B - GND |~ we-s L6756
FERR-1000-OHM
c - vour |8 R60766
(YYY L2
OPERATING VOLTAGE 3.3 AUD_CONNJ2_TIP 1/\/\/\/2 UD_CONNJ2_TIP_F 1 AUD_LI INI @ 54
POF 5% 0402
1/16w
ME-LF L6758
2 R6768 FERR-220-OHM XW65M701
SHELL 10 2 0 5 . m R 2
11 AUD_CONNJ2 SLEEVEDET IAAN 2 AUD_LONNJ2 SLEEVEDET F AUD_J2_ COM 1 % 2 AUD_LI_GND 54
SHIELD 5% 0402
PINS 12 1 C6750 CRITICAL CRITICAL frsasd NOSTUFE NOSTUFE NOSTUFE
_rgers : : 1C6761 1C6763 1 C6765
103 DZ6752 DZ6754 —L100PF —— 100PF
2 LY 6.8V-100PF 6.8V-100PF . 3%, T i,
202 402 402 2 CERM 2 Cerm
402 402 402
1 CRITICAL 2 1 CRITICAL 2
DZ6753 DZ6755 NOSTUFF
6.8V-100PF 6.8V-100PF C6762 C6764 1
402 402 1OOP5F%‘ f— 100PSE —
: : cith 2 I AUDIO: JACKS
GND_CHASSIS_AUDIO_ JACK 57 SYNC_MASTER=AUDIO_K20 SYNC_DATE=09/29/200
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
RETURN FOR HF NOI SE AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
R6701 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
0
57 GND_CHASSIS AUDIO_ JACK IAAAZ TZE JORANING NOUBER REV:
1/Tew D 051-8071 B
ME-LF
02 = APPLE INC. — - -—
NONE 57 98
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1.6882
FERR-1000-0HM

1

2

53 PP3V3 MIKEY ANALOG
CODEC OUTPUT SIGNAL PATHS 0402
FUNCTION VOLUME CONVERTER MIXER (OUTPUT) PIN COMPLEX MUTE CONTROL DET ASSIGNMENT NOSTUFF
HP/LINE OUT 0X0C (12) 0X02 (2) 0X0C (12) 0X14 (20,D) GPIO 0 0X14 (20,D) Lf:5l880 Iy LTvE wTpTE-0. 1Mt
SPEAKERS L1/R1  OXOF (15) 0X05 (5) 0XOF (15) 0X1A (26,C) VREF_B (100%) N/A FERR-1000-OHM VoLThGEST 3
SPEAKERS L2/R2 0X0D (13) 0X03 (3) 0X0D (13) 0X18 (24,B) VREF_B (100%) N/A s 57 53 s —PP3V3 S0 _AUDIO 1 2 PP3V3 S0 HS RX
SPEAKER LFE O0XO0E (14) 0X04 (4) OXO0E (14) 0X17 (23,H) VREF_B (100%) N/A 0402
SPDIF OUT N/A 0X06 (6) N/A O0x1E (SPDIF OUT) N/A 0X16 (22,G) R6890 CRITICAL
_ 0 C6880 1C6886
aa =I2C MIKEY SCL 1 2 1At O
——=—" NN\~ +HOUF 6--0-0FUF
CODEC INPUT SIGNAL PATHS - 623v L[ [, 36v
ME-LF X5R GERM | CRITICAL
FUNCTION MIXER (INPUT) CONVERTER PIN COMPLEX VREF DET ASSIGNMENT 403 R6§91 603 402 . Dg C.
LINE IN 0X23 (35) 0X08 (8) 0X15 (21,A) VREF_A (50%) 0X15 (21,A) 11 BTy—=12C_MIKEY SDA 1 2 U6800
SPDIF IN N/A 0X0A (10) 0x1F (SPDIF IN) N/A N/A . o5 Ts
MIC 0X24 (36) 0X07 (7) 0X19 (25,F) VREF_F (100%) N/A R6892 MECLE DRC
HEADSET MIC 0X24 (36) 0X07 (7) 0X1B (27,E) MIKEY MIKEY AUD 12C INT L IAVQWVZ HS_SCL 6 [sc. mrcBIas ! Hs _MIC_BIAs
21 -
i HS_SDA 5 |lspa pETECT._2_HS_SW_DET KEEP DET TRACE AS SHORT AS POSS
MF-LF
402 R6893 HS_INT L 7diNT*  Bypass 10 Hs_Rg BP
19 9 m AUD_TIPHS_SWITCH_EN 1 0 2 HS_RST L 8 |ENABLE
1/51%6!4\7 GND THM CRITICAL
MEL “[o 1C6881 ,[1C6882 |[1C6887
. PORT DETECT 40 1 hd
PORT D DETECT (Line-out) ORT G c R6880 03 01UF ——4.70F —— 100PF
(SPDIF DELEGATE) 100K 20% 3%,
53 (OUT)-AUD SENSE_B 5% 2 6.3V 2
1/16W TANT CERM
MF-LF 603-HF 402
58 53 (OUT}-AUD SENSE_A 5402
PP3V3 SO _AUDIO F
* R6806 1R6805 56 56 55 54 53 GND_AUDIO_CODEC
5.11K 10K
1 1 NOSTUFF '‘R6881 |'R6882
R6801 1/16w 1/16w N
froeas froeas R6884 1K 2.2K
220K AUD_OUTJACK INSERT L 402 02 5% 5%
5% 2 2 0 1/16W 1/16W
1716w 4 AUD_PORTD DET L NC & AUD_PORTG DET L NC 5% MF-LF MF-LF
- 1/16W 402 402
o 06800 | |Bf s 240 240
SSM6N15FEAPE D|3 Dle 2402
somes | K ssmsm%gigi = ssmem%g;gi i
= sorses | K sorses | Kh 1
ss 57 (IN)-AUD_J1 _TIPDET R 1 1 CRITICAL
¢ o L C6883
K X
sle ™ st; 2" sk 0.1UF R§582§<5
53 @AHD BI_PORT E L . 1|2 HS_MICGHI R 1/\/'\/\/2 HS_MIC_HI 57
2 CERM 402 MAKE_BASE=TRUE Y
GND_AUDIO_CODEC 167 i
58 56 55 54 53 ~
o AUD BI PORT E R X7R-CERM 1 402
R6803 * = R6883  |1c6884 |1C6885
TOOK 10 —— I5PF  ——0.0082UF
s PP3V3_S0_AUDIO F 2 _AUD J1 SLEEVERET INV 116w 23 10
5% HESLE 2 CERM 2 X7R
1 1/16wW 2 402 402
1‘21260%(04 ME-LF XW6800
402 SM
6800 AUD_J1_SLEEVEDET R
ien ssmsm%FEAPE w 58 56 55 54 53 GND_AUDIO_ CODEC 1 % 2 HS _MIC 1O (7iyy s/
e s0TS63
58 57 m AUD_J1_ SLEEVEDET R
1 C6802 2 PORT F (BUILT-IN MIC)
0.01UF
10%
, 1ev R6855 R6850
o 2.2K 2.2K
58 56 55 54 s3 GND_AUDIO_ CODEC ® ] 53 m AUD_VREF_PORT_F 2 BI_MIC BIAS 1 2
5% CRITICAL 5%
LINE IN AMP SHUTDOWN CONTROL 1/16W | 1/16W
— ME-LF C6853 ME-LF
402 hd 402
54 53 PPA4V6_AUDIO ANALOG 10UF
20%
. . 16v
PORT A DETECT (Line-in) . . 2 TaNT-POLY
R6814 R6815 5o 56 5 54 52 GND_AUDIO CODEC o1z-rLe
100K 100K
56 52 (opT}-AUD_SENSE A B 55 CRI'E%:% L6850
Piew Piew c
MP-LF ME-LF o _
) , 402 , 402 0.1UF FERR-1000-OHM
R6813 53 (QUT-AUD_BL_PORT_F_L . 1]z . BI_MIC_HI_F ! 2 BT _MIC_HI am >
5 PP3V3_S0_AUDIO F 39.2K & AUD_LIFILT SHUTDOWN I oD = MAKE_BASE=TRUE 1 0402
s 25v 1
MELSS L ble 53 AUD _BI PORT F R XSR R6852 B
'R6811 : 06803 | |2 = 402 100K C6852 _|
3 15PF —
270K NC SSMENLSFEAPE | Lriew sov 1258 105 50V 16851
s MF-LF 202 cErM 2 2 CErM 402
1w 06802 b — XW6850 5 402 FERR-1000-OHM
2 SSM3K15FV Q6803 ; X
[e—— SSM6N15FEAPE E e 55 56 55 5 33 GND_AUDIO CODEC L 5 BI MIC L0 F (Y YY\:_e1mcro am-
S0T563 1 0402
AUD_LT XW6851
Rega? H] Tm—— :
57 m AUD_J2_TIPDET_R AUD. 2_DET_R!¢ * 2 BI_MIC HIELD 7 57
]/Sl‘sw te s 2 °|© s ‘
ue-Le c6811 'R6851
° 0.1UF . o
2 20% 10 5%
CERM 402 /160
58 56 55 54 53 GND_AUDIO CODEC | Lo

PLACE L6800/C6800 CLOSE TO Q6800/01/02

57 53 8 =PP3V3_S0_AUDIO

L6800

FERR-1000-OHM

58 56 55 54 53 GND_AUDIO_CODEC

=PP3V3 S0 _AUDIO o ®
7

TIPDET DEBOUNCE CIRCUIT

TPDT_DEBOUNCE

TPDT_BYPASS

53
3
NOSTUFF TPDT_DEBOUNCE
'‘R6861 |1 C6861
100K 10 3 1UF TPDT_DEBOUNCE crrmTen
5%
DT_DEBOUNCE 116w 2 xon - 4 TPS3801E18DCK
by 402
R6 08 60 2402 VDD
58 57 [ID—2UR J1 TIPDET R g 1 2 o AUD_IP_PERPH DET R 34 M[k]*6 RSTO*
1/51%sw SC-70-1
MECLE NOSTUFF GND
1C6860
0.1UF
10
lev
X5R
402

AUD IP PERIPHERAL DET g, 17

AUDIO: JACK TRANSLATORS

SYNC_MASTER=AUDIO_K20

SYNC_DATE=09/29/200
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MagSafe DC Power Jack

CRITICAL
CRITICAL F6905 Q6910 restricts system load to 10K-70K window until
J6900 6AMP-24V adapter detects system and enables 16.5V output. =PP18V5_ DCIN CONN 8 59
780,35;25” ; PP18V5_DCIN FUSE El 2
HIN LINE WIDTH-lmm CRITICAL
L VoLTncseTa Bu 0 2o 1206-1 Q6910
e O_z ° o ! C6905 BSS84V
PUR . .
o | O l1-Wire OverVoltage Protection
o /\Vgs(max) = 20v
O PP18V5_DCIN_ONEWIRE : l L z
s16 B Y
© SRR mbens o 14T
=Ts.
VOLTAGE=18.5V. R6917" R6911°
- - C6915 ¢ 270K 470K
0.1UF —— pd : 116w
<Ra> 1% 2 If ADAPTER SENSE > Vth Lrasw nerew
“RCLAMP2402B R6913’ s then turn off FET 102, 102,
1
D6900 100K R6915 ONEWIRE _PWR_EN L DIV
- o 5%
CRITICAL Liew 272?% Vgs = 11.750V @ 20V DCIN
202, CRITICAL Meiee P CRITICAL R6918" Vgs = 7.63V @ 13V DCIN R6912"
s U6915 4922 06915 270K
ONEWIRE DCIN DIV L LM397 SSM6N1SFEAPE )/]2;
L <Vth> V+ SOT23-5-HF i 16w
<Rb> 4 ONEWIRE_OVERVOLT 402 ,
1
R6914 ONEWIRE ESD 3 + Yz N
7 ADAPTER SENSE 100K R6916
5% 2 270K
1716w X '— 0.001UF b
MFLeE 116w 108 4Py | o691s
MF-LF SSM6N15FEAPE
= o | o 26910
B SMC_BC_ACOK_RC o IARA 2 smMc BC acok ame -
The chassis ground will otherwise float and can Vth = Vdcin * (Rb / (Ra + Rb)) Voltage divider from DCIN ensures Q6901 1 5%
send transients onto ADAPTER_SENSE when AC is = | vtn = vdcin / 2 Vgs is met when SYS ONEWIRE is high or low. : c6910 1716w
connected. Q06920 used as bilateral switch to ensure 0.001UF
SYS_ONEWIRE doesn’t drive unpowered U6990 sov
'R6920 CRITICAL CRITICAL oz
24.3K
§ 2 06920 06920
:ﬁ/‘ig‘; SSM6N15FEAPE " o~ SSM6N15FEAPE =
2402 01563 O O 01563
%
QTKT ©  SYS ONEWIRE BILAT | T7§Ta SYS_ONEWIRE Do -
n n
3.425V "G3Hot" Supply
CRITICAL Supply needs to guarantee 3.31V delivered to SMC VRef generator
AT
BAT WFILM
R6905 soT-323
4
45 o _=PP18V5_DCIN CONN 1A A'A 2 __ PPDCIN S5 P3V42G3H 1
NV E e e
VG Pt , savizaan sooss
805 MIN_NECK_WIDTI +3 mm
s _=PPVBAT G3H P3V42G3H 2 VOLTAGE=18.5V © -
C6990 ! Cc6994 !
100F —— VIN BOOST o.220r CRITICAL
100 —T—
B, Uu6990 o, 16995
b LT3470A 02 3308 =PP3V42 G3H REG ]
DEN . YY" M
SHDN* sw| > m:ivr::ﬁ:nf:sm o Vout = 3.425
CRITICAL BIAS MIN_NECK_WIDTH=0.25 mm COPRADIIFAT-SH
; — e — 200mA max output
NCX—NC¢ 1 > :
<
FBl— SRa (Switcher limit)
THRM
GND__PAD 6995 ! R6995
ml o 20pF —— ¢ 348K
o ——
XW6953 v, fraesd
SHORT-1206 o 21 ' Cc6999
1 E } 2
P3v4263H FB
<Rb>
XW6952 e
SHORT-1206 R6996
1 E } 2 200K
1
CRITTCAL Battery Connector BIL Connector n
J6950 XW6951 (o] e R
SHORT-1206
GS731301047E7H
1 2
M-RT-SM % e
: 14
XW6950 CRITICAL Vout = 1.25V * (1 + Ra / Rb) =
) 1 SHORT-1206 J6995
7 PPVBAT_G3H_CONN_F _ 1 2 DPPYBAT G3H_CONN
T, S X G FF18-5A-R11AD-B-3H
O MIN NECK_WIDTH=0. F-RT-SM
3 VOLTAGE=S.
o 4 o 1 =PP3V42_ G3H BATT 8
g 5 ! 36090518]? 2 g%:m o 2 =SMBUS_BATT_SDA CED +
——o. sov —
6 =SMBUS_BATT SCL 44 s9 T *001uF o+ Sy =SMBUS_BATT SCL Ya:s RURD
° 7 PEre = S_BATT SDA 2 cerm C6951 4 SMC_BIL_BUTTON_DB_L
o >~— —SMBU w50 a0 O e — e DC-In & Battery Connectors
ol8 - SMC_BS ALRT L 74 a2 GND_BATT_CHGND © e
5 - _] L 9 59 60 SYNC_MASTER=RXU_K20 SYNC_DATE=05/21/200
° 10] c6952 ! ! c6955
(e ——— 0.001UF NOTICE OF PROPRIETARY PROPERTY
12 1850720 5
° 12 CRITICAL 5188 crn o THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
(o D6950 102 102 PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
13 - - AGREES TO THE FOLLOWING
© SCSCSLAMPZ‘lUZB I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Oi = II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
GND_BATT_CHGND 5 59 60 TZE JORANING NOUBER REV
51850694 D 051-8071 B
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FROM ADAPTER

_ Inrush Limiter Reverse-Current Protection
s _=PPDCIN S5 CHGR
PPDCIN S5_CHGR R
HIN LINE WIDTA=0.6 mm
MIN NECK WIDTH=0.
1 VOLTAGE=18 .5V A
R7060 C7060 R7065
470K 100K
16w =] CRITICAL ||~ 1/ew =PP3V42_ G3H CHGR s 60
MP-LF ue-LF
g —— Q7065 =
N N HAT1128R01| wal &
P CHGR_AGATE_DIV sor ol CHGR_SGATE_DIV N N
* [ CRITICAL — Y N RECRWIRTH=03 1 C7070 RZ70762 5{3074
——0.1uF .
Q7060 R7066 e i o
8|2 2 | HAT1128R01 2 alag 62K e ueir
Lrew U7070
alo|sfe o|~fefn o, 11331 e CHGR_AMON e
— 50T23- CcC s
CHGR SGATE A R7075 clamps CHGR_AMON when charger is
HIN LINE WIDTH=0.3 . not powered to counter TL331 bias current.
PPDCIN S5 INRUSH HMIN_NECK WIDTHZ0- ) SGATE POV1 VREF 3_2| Q7074
DrEzg:g mm N SEM6N15FEAPE
VOLTAGE-18.5V . | Sfrses
R7071 —] Q7074
1.82K SSM6N15FEAPE
1% X S0T563
1/16W s ¢l
MELES AMON_CLAMP
(CHGR_AGATE) 2
2
CRITICAL PB5VL CHGR VDD
D7005 (CHGR_DCIN)
BAT30CWFILM
S0T-323 R7021
1 1 10 2
By | CRITICAL =PPBUS_G3H ,
STGNAL_MODEL-EMPTY T YSTEM
2 1.C7020 e - CHGR CS- R D > ]13700220 O SYS
2 —— 0.047UF 02 0
18 u
2 v R7022 96 CHGR_CSI_R_N e
402 10 2
1 2
5%
1/16w
Mi‘;;f‘ 1 CRITICAL 1 CRITICAL
60 s _=PP3V42 G3H CHGR RZ]001 F7040 F7041
o PP5V1_CHGR_VDD ® 1 N 2 o—PP5V1_(HGR_VDDP 1.C7021 8AMP-24V 8AMP-24V
HIN LINE WIDTH=0.2 mm A MIN LINE WIDTH=0.2 mm I g PPDCIN_S5_FET CHGR . 1206 1206
MIN NECK _WIDTH=0.2 mm 5% MIN NECK_WIDTH=0.2 mm — — 0% MIN_LINE WIDTH=0.6 mm
. VOLTAGE=5. 1V 1/16W VOLTAGE=5.[lV 25v MIN_NECK_WIDTH=0.4 mm CRITICAL CRITICAL CRITICAL CRITICAL
ACIN pin threshold MP-LF N 2 22w VOLTAGE=18 .5V N
is 3.2V, 4/ 5 30mA max load 402 Cc7001 102 .|*c7030 Ltc7031 .|*c7037 2 2
is 3.2v, +/- 50mv 9 22UF ——22uF 22UF
108 —T— GND_THGR_AGNpP 208 —T 20 20
Divider sets ACIN oy - - CRITICAL 2 28V e 2 25V 2 25V
402
threshold at 13.07V o B } Q7030
. E 4 RJIK DPB
Input impedance of ~40K meets e = t e
. sparkitecture requirements 12 |vasT CRITICAL acaTel 1 CHGR AGATE CRITICAL
Rzgllg w -SMBUS CHGR_SCL 1 scr, U7000  cgrpl 26 | by cGr cs1 » i = Q7031 15250542 17032 1Cc7033 |'C7034 ’ ’ ’
“v w —SMBUS_CHGR_SDA 10|spa % CSTN| 27| bs CHGR CSI N = RJK0305DPB —=1wr —— 1r 0,0010F CRITICAL CRITICAL
frsead & sears| vs |——CHGR BGATE M 2 Gon 2 Gon 2 som €7043°|, C70407], i 270%413!?‘
w02, _ _ 33UF 33UF .
VREF = 3.2V, < 300uA 4 [VREF © 603-1 603-1 402
’ NCX e pCIN| 2 CHGR DCIN 15250542 CRITICAL CRITICAL 200 B
CHGR_ACIN 3|lacIN @ ’ T POLY-TANT X7R
BOOT| 25 CHGR_BOOT L7030 L7031 — CASED2E-SHM CASED2E-SM 402
R7011° CHGR ICOMP s |rcomp vears| 2 CHGR UGATE 2.2UH-20A-5.5M-OHM 2.2UH-20A-5.5M-OHM
9.31K CHGR_VCOMP 7lvcomp  omIT PHASE| 23 CHGR_PHASE 1YY Y L2 1YY Y L2 PPVBAT_G3H_CHGR_REG =
1% v v MIN_LINE_WIDT] .6 mm
CHGR_VNEG 8 sM SM i —
iy — —={VNEG LGATE| 21 CHGR_LGATE PPVBAT_ G3H_CHGR_REG_L TRy
02, 91 CHGR _CSO_P 18 |csop e MIN LINE WIDTH<0.6 mm
. CHGR CSO_N 17 lcson (0D) TRKL*|y> 22 CHOR ZRKL e CRITICAL CRITICAL
TOLTAGE=12. 6V
20V/V AMON[ S CHGR_AMON o CRITICAL NO_STUF OLTRG HAT1127H HATITZ7H
- LrPAK-SM &
STGNAL_MODEL-EMPTY 9 32v/v BMON| 15 CHGR BMON o R7099 s
1 C7050 A oD | = Q7035 10 Q7057 Q7058
0.1uF o (OD) ACOK| 14 =CHGR_ACOK QoD 2 4 [ RJK0305DPB 5% 3
1oy g 2 z [ s 0 1 | ) ol a[PH off=
2 xsn S /2N & CRITICAL 603, I mJ_j_J_D MIN LINE JIDTA=0.6 mm J_J_ 1
402 1 MIN NECK_WIDTH=0.4 mm
H I H Q7036 15250542 VOLTAGE=T}. 6V
s = RJKO0305DPB CHGR_PHASE_RC L — ©
— LFPAK-HF 4 — 4
NO STUFF -
C7099
15250542 0. 0010F CRITICAL
XW7000 ;g\‘l R7050 CRITICAL
s 3 2 3om 0.005 HBAT1127H CRITICAL
e N 102 n HATLLZEH
e
Max Current 2 #5% J_ S A PPVBAT_G3H_CHGR_R Q7055 Q7056 - PPVBAT_G3H_CONN
(L7030 limit) R7051 = ‘ 3 NIN WECK WIDpH-0 |4 mon s+ pevearfesn rmr | »| al '] w[Ts NIN NECK WIDTH-0.4 mn
£ = 400 kHz 10 VOLTAGE=12. 6 N 7] a o o VOLTAGE=12 .6V
CHGR_VNEG R 1 2 96 45 CHGR_CSO_R_P C7057 MIN NECK wIDT B [ | R7056
5% —— ©
R7052 ¢ 1M
1 C7016 e 10 ae C7055 g 1C7058 .
170PF 402 1 2 a5 CHGR _CSO R N - —— 1UF 402
A (CHGR_CSQ_P) ,_/\/5\‘/\/ 108 o 1/1ew
2 2. (CHGR_CSO_N) 1/16w 2 X5R
402 Miggr 402-1
(PPVBAT G3H CHGR R) BATT_POS_GATE
~ R7057
20K
1. Cc7042 €7000 * 1C7011 17026 E-Le
—— 0.033UF 1UF —— —— 0.01UF —— 0.001UF 402
T 10% 108 —T— —T 10% 10% 1/16wW
2 iéx QEK 2 2 ééKM 2 ggKM 59 o _GND_BATT_CHGND
402 402 402 402
PBus Supply & Battery Charger
VOLTAGE=0V pply y g
SYNC_MASTER=RXU_K20 SYNC_DATE=05/21/200
. NOTICE OF PROPRIETARY PROPERTY
M99 differences from last sync on 12/02/07 to T18 MLB:
1. L7030 changed from T18 MLB inductor to 15250542. THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
2. Added Q7056, C7058,R7055,R7056.. AGREES TO THE FOLLOWING
3. U7000 Thermal Pad is now connected to GND, not through XWw. I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
4. Q7060 and Q7065 changed to 376S0667. II NOT TO REPRODUCE OR COPY IT
5. Q7055 and Q7056 changed to 376S0666. III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION T R ING NOUEER T,
35351938 1 IC,ISL6258,BAT CHARGER,28P,4X4,0FN,L u7000 CRITICAL ISL6258 2S Battery Default D 051-8071 B
35351832 1 IC,ISL6258A,BAT CHARGER, 4X4Ms,OFN28 U7000 CRITICAL ISL6258A 3S Battery Default APPLE INC. CALE iy o
NONE 0 o8
|
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s _=PPVIN S5 CPU IMVP

These caps are for Q7100

These caps are for Q7102

R7120 CRITICAL S | CRITICAL CRITICAL CRITICAL 1
1 1 1 1 1
10 c7108 *| C7117 .|* 1 C7109 L c7118 C7155 C7153 . C7152 *|C7133 . C7154 L c7158
1 2 PPVIN_S5_IMVP6_VIN 0.001UF 68UF — 33UF 33UF 0.001UF 68UF —_ 1UF
1% 108 20% -T= 1UF 20% 20% 108 20% - )é—“
een C7196 igz 2 16vP0LY7TANT 2 ;g“’ 16vP0LY7TANT 16vP0LY7TANT X782 16vP0LY7TANT 2 25V
e 0.1UF 402 D3L 603 xR o CASED2E-SM CASED2E-SM 402 D3L xR
08 —— -
. 1
K8 4 CRITICAL — =
s _=PP5V_S0_CPU_IMVP
i | [ Q7100
R7112 DPRSLPVR DPRSTP* PSI* Operation Mode 4 [ RJIKO0305DPB
10 -
1 2 PP5V_S0_IMVP6_ VDD » , 0 1 1 2-Phase CCM | H LEPAK-HE
— VVV HIN LINE WIDTH=0.25 MM -
1% MIN NECK WIDTH=0.2 MM |
/160 VOLTAGE=5V c7 11%5 ) 1 0 1-Phase ccM CRITICAL =PPVCORE_S0_CPU_REG s
402 L7100
108
R7121 Wy 2 1 0 1 1-Phase DCM i 4 0.36UH-30A-1.05MOHM 447 MAX CURRENT
10 402 )
s _=PP3V3 50 IMVP 1 2 PP3V3 SO_IMVP6_3V3 1 0 0 1-Phase DCM o (IMVP6 PHASE1) El o
PCMC104T-SM
1%
o E XW7103 XW7104 C7156 *
02 1 C7135 s sm 0.001UF
1312 11 10 5 6 _=RRIVOS SO CPU 4.7UF CRITICAL N N 10y
C7130 * ! 2% X7R 2
1 R7197 6.3v X8
R7199 0.1uF —— 10K 2 xSr-cERM H Q7101 1 IMVP6_VSUML
68 18y 5% 4 = RJK0328DPB
) ¥or 2 1716w R7188 LreAk—RE =
116w xe8 ueie L o H
e 2 = 1 > _IMVP6_BOOT1 R
R7119 2402 4
499 R7189 PN
1/10 =
o6 21 [Ty PIM DPRSLPVR AN 20 2 | N '\/g/\/z se-ie IMVP6_BOOT2_R
”n‘sw VIN VDD PVCC 5% oo 11
fraesd R7198 1/100 c7127 1 C7115 R7100
402 0 5 o IMVP6_VID<6> & > [VID6  CRITICAL BoOT1|’® 61 IMVP6 BOOTL ue-LE 0. 220F 1 5. 22ur oK
CPU_PROCHOT L 1 [man - 603 . p—— 0
88 42 14 10 (OUT} ANNN\—4 o o IMVP6 VID<5> 42 |y1ps BOOT2| 2% 61 IMVP6 BOOT2 20 0% LANAA 2
5 [maso - U7100 Yon 2 7 om N
1/16w o0 5 [Ty LMVR6 VID<4> - vID4 oFN o3 603 £ e
e -
LAYOUT NOTE: a02 e 9 I IMVP6_VID<3> - 4 lvip3 2 UGATE1[>® |61 IMVP6_UGATE1l ngr
19
Place R7126 in hot (IMVP6 _NTC) s 9 (I IMVP6_VID<2> -y VID2 a puase1l?t e 1MVP6 PHASEL R7101
spot of reg circuit. 55 5 [IN)—LMVE6_VID<1> - lviD1 S R710
1 IMVP6_VID<O0> - |vIDO a LeaTe1|[32 s IMVP6_LGATE1 1%
CRITICAL e O - 2 1/100
b1 MF-LF
PGND1| > (GND) 5603
R7126 110 1 50 14 10 9 [TN)—CPU DPRSTP L -y ‘JDPRSTP*
470K %701u2 ss IMVP_DPRSLPVR oy |DPRSLPVR 1sEN1[?* 1 IMVP6_ISEN1 (IMVP6 _TSEN1)
. — -
402 108 10 [Iy—CPU PST L - ZopsI*
T6v -5
2 cERM IMVP6_IMON @ |TVON o ucaTE2|?’ 1 IMVP6 UGATE2
402 - wsisom
PHASE2|2® &1 IMVP6_ PHASE2
- 13V3
-5
N R_PWRGD_CLKEN L @ (JCLK_EN* LGATE2|?® &1 IMVP6_LGATE2
R7127 IMVP_VR ON R - VR O 2
4.02K - T - pGND2|?’ _ (GND)
1% 25 (OUT}—VYR_PWRGOOD DELAY - pGooD J
/16w
IMVP TT L 5
ur-ze VEE VR o= VR 1sEN2|?’ 61 IMVP6 ISEN2
IMVP6_NTC ¢ |ntc ] c7R11'16I§AL —
Q
(GND TMVP6 \GND )
IMUPE SOFT R vsum| 22 IMVP6_VSUM 4 | [ RIKO0305DPB
= OFT ocseT|® 61 IMVP6_OCSET . | — LEPAK-HF
&1 IMVP6 RBIAS ¢ |rpr vo[ 2 IMVP6_VO oD NO STUFF
(GND_TMVP6&_SGND) DROOP|® IMVP6_DROOP 61 . CRITICAL
= _ N C7116 L7101
o IMVP6_VDIFF VDIFF -4
? < orel” e IMVPG DFB %7 gzllj 0.001ur == E 0.36UH-30A-1.05MOHM
: N T y corm 2 (IMVP6_PHASE2) ! 2o
1 C7106 R7113 61 IMVP6_FB2 FB2 o H05 oo _
— 0.001UF 1K 61 IMVP6_FB 1 |rp VSENLY 1/16w PCMC104T-SM
— 0% o e
2 v rew s1 IMVP6 COMP °_lcomp RINI gy 402 9 XWZ}OI szmloz C7157 *
"z, &1 IMVP6 VW 2 fvw C7131 * 'R7118 107129 'R7116 1 N 0.001UF
IMVP6 VDIFF_RC 0.001UF 1K 180pF 13.3K CRITICAL | sov
25 |ie fH. B, 1 e o Q7103 1 IMVP6_VSUM2 1 IMVP6_VO2 X7
1 ) ME-LE 2 cpru MF-LF ) = RJK0328DPB
R7111 R7109 Gy§D TPAD 2 402 402 2402 — LEPAK-HF R =
255 1K R7107
1 21 9 SIGNAL_MODEL=EMPTY IMVPG_VQ) 1
1/16W /16w
MF_LF e
0z, 402 L _GND_IMVP6_SGND __ { A . /16w
2 MIN_LINE WIDTA=0.50 MM ) R7115 R7130 e
MIN NECK WIDTH=0.20 MM C7134 11K 2leix 2
(IMVP6&_FRB) VOLTAGE=0V L —L— 0.068UF 1 -61 R7105 Cc7104
- T 1% /16w 1/160 0.22UF
> o s NELE 10K e
1C7114 Cc7113 * ceR s oz, : |
470PF 390PF —— 1 N X
108 108 —T— IMVP6_VO_R = 1/160 108
s0v s0v r-LF dov
CERM cERy 402 cERy
402 402 . ‘R7106
IMVP6_COMP_RC (IMVP6_VW) CRITICAL 3 65K
R7131 § 110w
| 1 FoLF
R7114" c7107 R7110 %7212%2 1 § 10KOHM-5% 2',-:03
97.6K 0.001UF — 6, 81K T — 0603-1F
1/16W W8T S aew ceriCxoy 2 o (IMVP6_TISEN2)
e P e X8
102, R 402
(IMVP6H SUM)
(IMVP6 _COMP) -
= Place R7131 Between L7100,L7101 and CPU PV
R7122
0
ss g1 IMVP6_VSEN P LAAAZ CPU_VCCSENSE P am e
5%
A R7123
402 0
ssls1 TMVP6_VSEN N 2 CPU_VCCSENSE N Yes RERU
5%
1/16w
Cc7121 ¢ C7143 ¢ 1 C7132 HELE
R7160 0.22UF ——  0.001UF —— —— 0.001UF
208 —1— 108 —— 108
IMVP_VR_ON ‘ANA 2 IMVP VR ON R XWZ}OO % 2 ey 2 : G
41 61 402 402 402
5y L P IMVP6 CPU VCore Regulator
1/16w
"oz SYNC_MASTER=RXU_K20 SYNC_DATE=05/21/200
61 _IMVP6 OCSET MIN LINE WIDTH=0.25 MIN NECK WIDTH=0.20 Ve =
NOTICE OF PROPRIETARY PROPERTY
o LMVE6 VO MIN_LINE_IDTH=0.25 MM MIN_NECK_HINTH=0.20 M4 <3 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
61 _IMVP6_DROOP MIN_LINE WTDTH=0.25 My MIN NECK WIDTH=0.20 Do PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
61 _IMVP6_DFB MIN LINE WIDTH=0.25 MIN NECK WIDTH=0.20 Vo] I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
¢ _IMVP6 SOFT MIN_LINP_ @InTHeQ 25 M MIN NECK WIDTH=0 20 My Do 61 _IMVP6_PHASE1 MIN_LINE_WIDTH=1.5 MM MIN_NECK_WIDTH=0.2 MM e | 61 _IMVP6 PHASE2 MIN LINE WIDTH=1.5 MM MIN NECK WIDTH=0.2 MM <3 IT NOT TO REPRODUCE OR COPY IT
61 _IMVP6_RBIAS MIN LINE WIDTH=0.25 MIN NECK WIDTH=0.20 A 61 _IMVP6_BOOT1 MIN_LINE WTDTH=0.25 My MIN_NECK WTDTH=0.2 MM A &1 _IMVP6_BOOT2 MIN_LINE WTDTH=0.25 My MIN_NECK §TDTH=0.2 MM e | 111 NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
61 _IMVP6_VDIFF MIN_LINE §TOTH=Q 25 v MIN_NECK_WInTE=0.20 1 D] ¢ _IMVP6_UGATE1 MIN_LINE_WIDTH=0.S MIN_NECK WInTH=0.2 A &1 _IMVP6_UGATE2 MIN_LINE_grom MM M NECK_grnT ™ ]
¢ _IMVP6_FB2 MIN_LINP @InTHeQ 25 M MIN_NECK_§InTHeq 20 M A 61 _IMVP6_LGATE1 MIN_LINE WTDTH=0.5 My MIN_NECK §InTHeq 2 My A 61 _IMVP6_LGATE2 MIN_LINP GInTHeq S M MIN_NECK §InTHeq 2 My A TZE JORANING NOUBER REV:
61 _IMVP6_FB MIN_LINE WTDTH=0.25 My MIN NECK WIDTH=0.20 Vo] 61 _IMVP6_ISEN1 MIN_LTNE GTDTHS . MIN NECK WIDTH=0.2 My D | 61 _IMVP6 TSEN2 MIN_LINE WIDTH= ™ MIN NECK WIDTH=0.2 My e | D 051-8071
s _IMVP6_ COMP MIN_LINE WTDTH=0.25 My MIN_NECK WTDTH=0.20 My a 61 _IMVP6_VSUM1 MIN_LINE WTDTH=0.25 My MIN NECK WIDTH=0.25 a 61 _IMVP6 VSUM2 MIN LINE WIDTH=0.25 MIN NECK WIDTH=0.25 Ve APPLE INC
&1 _IMVP6 VW MIN LINE WIDTH=0 25 My MIN NECK WIDTH=0 20 My D s _IMVP6 VOl MIN LINE WIDTH=0 25 My MIN NECK WIDTH=0 25 My D & _IMVP6_VO2 MIN LINE WIDTH=0 25 My MIN_NECK WTDTH=0.25 My D . CALE iy or
N N N N - g L g 98
68 61 _IMVP6_VSEN P MIN_LINE_WIDTH=0.25 MM MIN_NECK_WIDTH=0.2 MM Yewr] s 61 _LMVP6_VSEN N MIN_LINE_WIDTH=0.25 MM MIN_NECK_WIDTH=0.2 MM Yarm) NONE 61
| |
VV VYV VYV VI s VI




=PPVIN_S5_P5VP3V3

s o
PSVP3V3 VREGS CRITICAL
7280 1 1C7273
e2 s =EESV 83 REG 33UF —— 0.001UF
CRITICAL 62 _PSVP3V3 VREG3 20% - ;g;
16V 2 9%
1 C7270 C7240 ,|* |[* c7241 P s
0.001UF 33UF e 1UF
i w0 T T
16V v P5VP3 VREF2
2 xR boLy-_rant | 2 ? sk 2
402 CASED2E-SM 603-1 - - o n
X A A A A - c7203 ! ' 7205
c7200 = = 2 - = 1wr —— —— 10ur
1 —— z z 9 o o 108 —— —— 208 7264 ° =
108 0 > =} =} 2] v 2 PR 0.10F
CRITICAL =, > o o I o o SR T crrTrcan
Py > > > c7201 * o o sov
F=400KHZ Q7220 — . 6 |SKIPSEL1 CRITICAL o Q7260 |9 F=400KHZ
62 5 =PESV_S3 REG RJKOSFOPEI‘(D—I;? r _ESKIPSELZ U7201 FDMSBEL::: -PP3V3 S5 REG
- ] — 1 c7224 14 |TRIP EN|_12
—— o.1r LLP
Vout = 5.0V —_ o o Vout = 3.3V
CRITICAL P P5VS3 VBST 31 |yBsT1 ~ vBsT2| 26 P3V3SS VBST CcRITICAL
7A MAX OUTPUT 17220 MIN_LINE_WIDTH=0.6 mm o ~ WIN_LINE_WIDTH=0.6 mm L7260 6A MAX OUTPUT
MINNECK NIDTH-0.2 mm MINNBCK NIDTH-0.2 mm
22A10M - P5VS3 DRVH 1 [DRVH1 — DRVH2| 24 P3V3SS_DRVH - _
(Q7220 1limit) 1-0UH-222-10M-OHM T _TNE_NToTAe0 6 T GATE_wopETRUE 0 GATE_NODE=TRUE e NToTAe0 6 T 2-208-14A (L7260 limit)
. . | 5 MINNBCK WIDTH-0.2 mn eves 1 32 |swn @ swzl 25 U MINNBCK NIDTH-0.2 mm X R )
P o e No_sTurE crerrens
2 2 P5VS3 DRVL 30 |prvL1 B DRVL2[ 27 P3V3S5 DRVL 298 2 N
c7252 ‘|, c7250 ¢ HIn LT o § 'GATE_NODE=TRUE 'GATE_NODE=TRUE s LT ot § 10 2 '
33008 W7220 w7221 e "8 p5vs3 csp1 7 lcsp1 csp2| 18 P3v3ss csez EeR S - . U xW7261'
200 e ™ ~ 5 ) 1/10w I -
5 eracazr forzarrace x7220 awp awr221 wefr 70 172 b NrL e psvs3 csmi N 8 |csN1 csN2| 17 p3v3ss cswz 3 ME-LE - 2
Y =TANT 1 1 [SICIEE R ErE o~ 5 603 '
CASE-D3T-5M1 Moo 8 ES ~ TzzEa 2 1
p N 62 PSVP3V3 VREG3 ™ AM ~ P5VS3 FUNC 11 |FUNC RF|_3 P3V3S5 RF [ PLACEMENT NQTEPLACE XW7260 AND XW72
N CRI[ICAL P3V3S5_LL_RC
R7299 5 NO_STUFF P5VS3 VFBL 9 lvFB1 VFB2| 16| P3V3SS VFB2 _| [ NO STUFF
1 S« P5VS3 COMP1 10 [comp1 comp2| 15 P3V3SS coup2 I 1.C7298
1100 INESEEN © 0.001UF
2 L 07225 L - N 4 [EN1 EN2| 21 Ty L. 108
2 1 v P 5 |pGoop1 PGOOD2| 20 [N -EN X7R
XW7322 SI7110DN — L . GOO GOO PEERE 202 w72
’ PSYS3_LL_RC " pyRPK-1212-8-HF ——1 GND THRM_PAD 1 WV—4¢
PLACENENT_NOTE-PLACE xW7222 NI TO L7h20. N = —4
= 1 C7299 o o = =
P5VS3_VFBI-R ?D.‘0033UF 1] N PLACEMENT_NOTEPLACE XW1262 NEXT TO L7260.
, 50V 321 R7249 R7216
cemu | R7256 o 3.83% r3viss_vrez_R
2.74 5 w
N P5VS3_COMP1_] e eracemENT_noTE-%) 136 PATH=1621
PATH=1623 el e e 'R7260
'R7220 l Py c7236 ! : . x726
40.2K = 470PF P3V3S5 CSP2 R 1%
10 = 108 100 st .
nen cami a2 a2 e
5 402 P5VS3_CSP1-R 402 402 402 2
PSVP3V3_VREF2 PSVP3V3_VREF2
62 62
RD7221 One master PGOOD fpr both HV fanf 3V3 R«Zzsl
10k 10k
1 P5V3V3 PGOOD to
116w 116w
5 402 5 402
GliD_P5VP3V3 SGND
obr_tane_fiomi-o. 6 mn
o wscx fromi-o.2 mm
veace-0

& CIE)—"FSVS3-EN

& D P3V3S5 EN

5V / 3.3V Power Supply

SYNC_MASTER=RXU_K20

SYNC_DATE=05/21/200!

I

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

APPLE INC.

II NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
TZE JORANING NOUBER REV:
D os1-8072 s
CALE iy OF
NONE 62 98

D

2




i

=PP5V_S3_ DDRREG

s _=PPVIN_S

0_DDRREG_LDO

=PPVIN_ S3 DDRREG

1 C7355 ° 1
10UF
% CRITICAL CRITICAL
2
55 C7330 1Cc7331 ,|* |*c7332 |[*cC7333
68UF 68UF —— —— 1UF —— 0.001UF
R7305 L ov 20% > 1ev 20% R 2 ;g; 2 ;g;
47 - POLY-TANT POLY-TANT XSR X7R
2 PP5V_S3_DDRREG_VSFILT . D3L D3L 603-1 202
WIN LINE WIDTH=0.6 mm
5 MIN NECK WIDTH=0.2 mm
1/16w VOLTAGE=5V
ME-LF [—_]
02 =

DDRREG_VDDQSNS

E

CRITICAL
o B 3 3 | = Q7330
H) 4 I“'
6.3v 10v - RJKO0305DPB
2 MIN LINE WIDTH=0.6 mm
o3 o VSN VSFILT VLDOIN R7310" MIN NECK WIDTH=0.2 mm | — LEPAK-HF
8.06K
-4 L& |comp VDDQSNS| & 1%
= CRITICAL 1/16W CRITICAL
MP-LF
65 5 (TNy—=RDRVIT_EN 10 S3 VIT Enable MODE -4 402, C7325 3 1 16?;3_32%A
=DDRREG_EN 1 lss 0.1UF N PDDR_S3_REG s
m— 1 VDDO/VITREF Enabl M
o DDRREG_PGOOD PGOOD ° e VBST DDRREG_VBST (DDRREG VBST) 1] oo 1 2 Vout = 1.50V or 1.80V
@ 1 VDDQ PGOOD MIN_LINE_WIDTH=0.6 mm
7 U7300 MIN_NECK_WIDTH=0.2 mm ]IOL THLP4040DZ11-SM CRITICAL 18A MAX OUTPUT
26 s _=PPVTT_S3 DDR_BUF TPS51116 DRVH| 21 DDRREG DRVH s0v (07335 limit)
10mA max load OFN GATE_NODE=TRUE XTR E
=PPVTT_SO_DDR_LDO VITREF R o £ = 400 kiz
N MIN LINE WIDTH=2 mm Vout = VDDQSNS/2 SYM (2 OF 2) 1Ll 20 DDRREG LL (DDR ) CRITICAL .
MIN_NECK WIDTH=0.2 mm 4 [vTT SWITCH_NODE=-TRUE MIN LINE WIDTH=0.6 mm POLY-TANT
Vout - VITREF MIN NECK WIDTH=0.2 mm [ 07335 cASE-C2-SM
XW7360 DRVL| 19 DDRREG DRVL (DDRREG DRVT.) 4 | [ RJIK0328DPB CRITICAL
sn GATE_NODE=TRUE MIN LINE WIDTH=0.6 mm | ] pAtme c7341 ! 1 c7345
MIN NECK WIDTH=0.2 mm -
1 2 DDRREG_VTTSNS HECRS 1
53 VTTSNS sl e DDRREG CS 330UF —— —— 10UF 37030%& :
- nex 208 T -
CRITICAL CRITICAL PMACEMENT NOTEPlace next to c7pel Nex—z o L2087 T 0, XW7345
POLY-TANT 3R 2 S0V El
C7360 ! t C7361 NC X—12|NC1 VDDQSET/| 9 DDRREG FB CASE-C2-SM S5 PLACEMENT_NOTE=Place next to L7330
— 22UF
208, VTTGND __THRM PAD GND PGND _CS GND
, 6
XSR-CERM b 1 PLACEMENT_NOTE=Place next to 07335 XW7335
sn
: DDRREG CSGND (DDRREG_CSGND) L 58 = o NO STUFF
MIN LINE WIDTH=0.2 mm
J_ N TN wioeRne J_ 7320 *
100PF ——
(DDRREG DDQSNS )
MIN LINE WIDTH=0.2 mm
MIN NECK WIDTH=0.2 mm
2
C7350 ! (DDRREG_FB)
0.033UF —— XW73008}
p— LACEMENT_NOTE=Place next to U7300.3 -
iev o Vout = 0.75V * (1 + Ra / Rb) R
Ko 2 . R7321
202 15.0K
1%
/160
ME-LF
, 402
<Rb>
GND_DDRREG b!

SGND

MIN _LINE WIDTH

MIN NECK_WIDTH
VOLTAGE=0V

1.5V DDR3 Supply

SYNC_MASTER=RXU_K20

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

APPLE INC.
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N

s _=PPVIN SO PSVRTSO_ MCPCOR!

CRITICAL
' C7512 ¢7510 1, tC7511
0.001UF 33yF —— —— 1UF
208 208 — T~
PoLY_TANT. CRITICAL
- orass —
s1711008 —=l .
-
(PSVRTSO UGATE) CRITICAL
NN NECR WiDTH=0  Shat 1 e7501 1 C7563 c7560 |, |*cC7561
GArE NobE-TROE c I vl A CR R
NO STUFF (Internal 10-ohm path — 1UF 208 N 10
R7599" from PVCC to VCC) POLY-TANT 551
1.00
uF
402, Q7511 CRITICAL -
PPSVRTSO_LL RC os s17108DN —=l (P5VRTSO_LGATE)
MIN_LINE WIDTH=0. 6 NO STUFF | uupeiznssoer — — Sose
MINNECKWIDTHZO-2M |1 7599 o NN NECK WIDTH-0 . oMb C7503 ! RIK0305DPB
0.001UF —t GATE_NODE=TRUE o -5 LEPAK-HF
10%
2 R (PSVRTSO_BOQT) v,
MIN LINE WIDTH=0. 6N 10501 4038 MCPCORESO_PHASE L
MIN NECK_WIDTH=0.2MM n‘ F;] Max load 100mA Mm}msfwmmu:uz.s M
MIN NECK WIDTH=0.7 M
2 & ool 7 PP5V_S0_MCPREG _LDO C7564 SWITCH_NODE=TRUE
1C7514 OLTAGE-5V 0.220F R7505
CRITICAL = 6 | LDOREFIN| 8 (SGND) . CRITICAL 0.001
P5VRTS0_BOOT 17 24 MCPCORES0_BOOT 1ov 1%
. _—pPSv_so_rEG L7510 5VRTSO_BOO' CRITICAL VBST2 cERM_¥IN 2 16?11?-62%1-\ 1y CRITICAL —PPMCPCORE S0 REG .
2-2UH-14A = P5VRTS0_UGATE 15 DRVH2| 26 MCPCORESO_UGATE 603 Dleﬂl‘z
Vout = 5.03V (PSVRTSQ_PHASE) P5VRTSO_PHASE 16 U7Q§NOO rL2| 25 MCPCORESQ_PHASE (MCPCORES(Q_PHASE) (LYY 2 1 . Vout = See belpw
MIN_LINE_WIDTH=0.6MM H= v
THLP2525CZ-SM1 = — =0 P5VRTS0_LGATE 18 DRVL2| 23 MCPCORESO_LGATE 0. THLP4¢40DZ11-SM 4 3
3.5A MAX OUTPUT SWrec NovE-TRUE © v Swrech NovE-TRoE R MAX CURRENT: 1A
(=PP5V_RTSO_REG) - 10 < vouT2| 30 (=PPMCPCORE_SQ_REG) mchcoredsng p C7566
(Q7510 1limit?) (=P5V_RTS0_FEN) 14 o EN2| 27 no_sturg| °*° I~ 1oy (Q7560 Limit)
9 g CRITICAL R7598 e e mcpcoredsng § %
= 1.00 o I~ xR F = KHZ
£ 200 kHz i P5V_RTSO_FB 11 © REFINZ2| 32 MCPCORESO_REFIN _ Q7565 1% 603 CRITIC:ZSO
[:XW7516 P5V_RTSO_ILIM 12 =4 TRIP2| 31 MCPCORESO_ILIM RJK0328DPB  1/£H
<V " = LFPAK-HF a0z, CRITICAT
— \PLACEMENT NOTE=P1 ¢ o cr316 « NI NBCK IOTio0 2 ' c7568
c < ] “Place next to 4 VREF2| 1 PP2V_S0 MCPREG REF PPMCPCORE_LL_RC | NO STUFF . i B-g
' = X
C7515 |, P5VRTSO VSNS 20 peoopni| 13 VOLTAGE=2V 17598 Foty-mr 200
330}35 2 PGOOD2|_28 Max load 50uA MCP_PROD 0.001UF 252 _rant
6.3v ,_NO STUFF NO STUFF R7570" 1oe cASE-C2-5M
cnsmopioon R7520 GND_PGND 48.7K ? ¥ XW7510
61.9K ~ 7K % 0 =
116w o M PMCPCORE_VSNS L CRITICAL
ME-LF 2 02, L 7569 .
2 402 <Ra>| 1 C7567 G haor 2LS7362
<Ra> 1 —— 10uF —— 1% 208
MCP_PROD MCP_PROD MCP_PROD o » s ? Boby-mane
R — ! R R xeR 402 cASE-C2-SM
'R7521 'R7514 XwW7500 1 07530 R7564 R7571 R7581 R7582
0 100K - 100K 237K 110K
5% It L 54z : 1% 0.1% 0.1%
1716w 1716w 1/16w 1716w 1716w
ME-LF ME-LF R MP-LF uF E F _
, 402 , 402 L GER 02, 02, , 402 , 402
- > > >
<Rb> GND_MCPREG_SGND <Rb <Rd <Re
MIN LINE WIDT MCP_VID1 MCP_VID2 L
Vout = 0.7V * (1 + Ra / Rb) VorTAGESY
= D3 D |6 D3
o D] =P5V_RTS0 EN =2 Q7580 Q7582
Vout = 2.0V * Req / (Ra + Req) SSM6N15FEAPE SSM6N15FEAPE
o7 (OUTHHCRCORESQ_PCOOD KH sorses | Kh sorses | K
67 P5V_RTSO_PGOOD Req = Rb || Rc || Rd || Re — — —
. =MCPCORES0_EN F T
% i
Bn R G sy
1 (OD—MCB_VID<0>
21 MCP_VID<1>
2 (Im—MCB_VID<2>
MCP79 Rev A0l requires higher core & analog voltage
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11450382 RES,MTL FTLM,1/16W,48.7K,1,0402,SMD, LF R7570 MCP_A01
Rev A0l Production
11450400 RES,MTL FTLM,1/16W,76.8K,1,0402,SMD, LF R7571 MCP_201
VID<2:0>| Voltage Voltage [MCP Target
11450482 RES, TL FILM,1/16W,523K, 1,0402,SMD,LF R7580 MCP_A01
11450453 RES,MTL FILM,1/16W,267K,1,0402,SMD, LF R7581 MCP_A01 000 +1.224V  +1.060V +1.05Vv
11450422 RES,MTL FILM,1/16W,130K,1,0402,8MD, LF R7582 MCP_A01 001 +1.159V +0.994V +1.00V
11450373 RES,MTL FILM,1/16W,40.2K,1,0402,SHD,LF R7570 MCP_A01Q 010 +1.101vV +0.937V +0.95Vv /
5vV_sSo0 MCP CORE REGULATOR
11450404 RES,MTL FILM,1/16W,84.5K,1,0402,SHD,LF R7571 MCP_A01Q 011 +1.049V +0.885V +0.90V —
SYNC_MASTER=RXU_K20 SYNC_DATE=05/21/200
11450458 RES,MTL FILM,1/16W,301K,1,0402,SMD, LF R7580 MCP_A01Q 100 +0.995v +0.830V +0.85V - — -
NOTICE OF PROPRIETARY PROPERTY
11450447 RES,MTL FILM,1/16W,237K,1,0402,SMD, LE R7581 MCP_A01Q 101 +0.952V +0.789V +0.80V
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
11450411 RES,MTL FILM,1/16W,100K,1,0402,SMD, LF R7582 MCP_A01Q 110 +0.913v  +0.752Vv +0.75V PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
= AGREES TO THE FOLLOWING
111 +0.876V +0.719V +0.70V I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
TZE JORANING NOUBER REV:
D 051-8071 s
APPLE INC. — T o3
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=PPVIN_SO_CPUVTTSO

CRITICAL
Cc7

CASEDZE—

s =PP5V_S0_CPUVTTSO

PP5V_SO0 CP‘}JVTTSO R

LTAGE=
MIN LINE WIDTH=0

mm
MIN_NECK_WIDTH=0.25 mm

CPUVTTSQ

o m—=CPUVTTS 0_EN

R7630
1 2

o O CPUVTTSO0_PGOOD

56.2 1%
1/16W

MF-LF
402

PPCP! TT_T R
> MIN LINE WIDTH=0.5 MM
2 MIN_NECK_WIDTH=0.2 MM
CRITICAL
CRITICAL CRITICAL R7650
U7600 ] 0.002
sC417 VING | — 2.2UH-14A %
MLPQ v C7653 1356
vinz | 10 0.22UF LN O O () I 1 =PPCPUVTT_SO0_REG B
VIN3 11 IOTE U IHLP2525CZ-SM1 3 4
1o0v
vine | 25 65" R7698"
. 1
BST |_8 CPUVTTSO_VBST 2 H 1 5‘12 o6 16 [ID—LY0CRU 2 CRITICAL
1/100 B . N
12 fraes C7654 C7655 C7658
bH Ne 505, e e 1v05CPU N [ I50UF = —— 0.01UF — 9.001UF
13 16V
£x9 23 CEUVIISO LL CPUVTTSO_LL_RC N 2 £52Y-ranT 2 CERM 2
- _LL_| [V} CASE-B2-SM 402
>7 1 C7698 ©
LX2 —— 0.001UF ©~
v [ 28 , Tk 5
rxa Fr IS x
nxs | 33 HE-LE
1n1m | 27 CPUVTTSO_ILIM LAAAZ
oL | 14 nc —
©
EnL | 32 V) -
AGND PGND ©~ =
&
PPCPUVTT_SO_REG_XW
ﬂ 2’2.:12 QISR CPUVTTSO_LL_XW MAX CURRENT = 6A
NO STUFF |, NO STUFF _
R7631 10K 1C7630 PWM FREQ 400KHZ
= 1/16W —— 0.01UF
MF-LF T %25
402 2 CERM
402
XW7660
) s . CRITTICAL NO STUFF
L "R7635 1C7656
18 180PF
1/16W 5%
CPUVTTSO_FB_C | HEEE 2 30%,
402
NO STUFF
1C7631
—— 330PF
-1 l0%
2 50v
CERI
402
CPUVTTSO_FB
GND_CPUVTTSO0_SGND
HONTRERE Wror0.4_mm CRITICAL
MIN_NECK_WIDTH=0.25 mm 1 BZ 6 5 6
%/%16W
MF-LF
402

CPU VTT Power Supply

SYNC_MASTER=RXU_K20

SYNC_DATE=05/21/200

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR

AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
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8

7

1.8V SO Switcher / 1.0VFW SWITCHER

S5 power required for output discharge feature

=PP3V3_S3_P1V8S0

o ) =B1v8s0_EN

INPUT

CRITICAL

L7780
2.2UH-1.2A

=PP1V0_FW_REG

2
SWITCH_NGDE=TRUE

P1VOFW_VFB

PCAA031B-SM

2

f =

1 C7785

<Rb> —l— 208
2
'R7783 b3

~ swils
CRETICAL P1V8S0_LX
LIVFBL 0 Sw2[6 CRITICAL
slyrro O L7700
A RUN12 2.2UH-1.2A
RUN2| 7 m 2
THRML PCARO31B-SM
PAD

P1V8S0_VFB

s =PP3V3_FW_P1VOFW

=PP3V3_GPU_P1V8S0

RAIL IS 3.3V SO

Vout =

84 83 67 ZE1VBFB EN

VI
Uu7760

TPS62202
s0T23-5

CRITIC.
JEN Ag s

0.6V *

(1 + Ra/Rb)

1.8V SO0 Switcher

CRITICAL

7760
10UH-0.55A-330MOHM

P1VS8GPU_SW

Vout =

MAX CURRENT = 300MA

=PPVIN SO _P1VO05S5

GND

P5V_P1V05S5_VSFILT

1.001v
300mA max output

(Switcher limit)

MCP79

PP, MCP_PLL_VLDO 1 2 pp3

=PP1V8_S0_REG N
1.804V
0.3A max output
(Switcher limit)
2.25 MHZ

s _=PP1V8 S0 MCP_PLL_VLDO

~

CP_PLL_VLDO_BIAS

BIAS CRITICAL

DFN

¢ s _=PPVIN SO _P1V05S5

FW BOOST POWER

PFWBOOST SW

CRITICAL

L7795
4.7UH-10A

o _=pBVIN prusgosT
c7790 *
PLL VLDO togr ——
s
)
\ros
s
NO STUFF
'R7742
0
s/klsw
U7740 =
LTC3025 21402

PFWBOOST_ITH_R

PFWBOOST_ITH

WIN_LINE_WIDTR=0.5 mm

MIN_NECK_WIDTH=0.25 mm Pencosar-sn
SWITCH_NODE=TRUE

PEWBOOST BOOST

A,
CRITICAL
VIN SEFHBOOST REG o
Uu7790 CRITICAL
VOUT = 10V
11TH/RUN SENSE- [4 PEWBOOST SENSE D7790
D022275M ?MA MAX OUTRUT
LTC1872 1 N 2 <Ra>
SOT23-6 7 | F=550KHZ?
3lvrs STPS1L30MF  [C7795 ! 7793

vears s PEWBOOST_NGATE [ lp %ggé%gc% . g 5

G 3 i
H{} Q77 L1c7799 |ic7798

H 33UF
GND S — 20% — 33UF
<Rb> 2 1lev [ 20%
Al a|m|n]lo POLY-TANT 2 léev.

1 R 96 CASED2E-SM POLY-TANT
c7794 } 77 CASED2E-SM

1UF —— 86.6K

1
1o —— Ve
o,
l , 102

MAX CURRENT = 300MA

P1V05_S0_|ucP PLILUF_ADJ

MCP 1.05V AUXC Supply

4.7
2 P5V_P1VO05S5S

P1VO5_S5_FSET

MIN_LINE WIDTH=0.6

MIN_NECK_WIDTH=0.

VOLTAGE=5V

R7751
o
i

Cc7752 "o

1UF

th

3%

=

603-1

EE]

12 2

U7750

OFN

—UVIN

CRITICAL
7| FSET

R7752
38.3K
1%
C7753 * 1/16W
4 MELE
0.01UF —— e

16v
CERM
402

2

P1V05S5_COMP_R

C7754

oD

=P1V05S5_EN

4 EN

57 OUT} P1V05_S5 PGOOD

3 FCCM

16| PGOOD

P1VO5_S5_COMP

5 cCoMP

P1VO05S5_VFB

C7755
22PF ——

5%
50V
CERM
402

470PF
108
50v

cErM 2
402

PVCC vce

ISL6269

+ C7750

P1VO5S5_ISEN

Vout
+
L2 €7742 1
1UF
ij

s =PP3V3_S3_P1VSEXPS0O

ou : =PP1V0S SO MCP PLL UF_ g 23
<Ra>
SHDN* apgl_5 R 1.052v
CHRML R7740
GND PAD 66-5K

VOUT = 0.8V * (1 + RA / RB) =

EXPRESSCARD 1.5V_S0O SUPPLY

?7712

CRITICAL

P1VSEXPS0_AVI

|

11 C7710
UF

v

CRITICAL
%7710

603
P1V05S5_DRVH
TE_]

P1VO5S5_VBST

MIN_LINE WIDTH=0 Gy
MIN_NECK_WIDTH=0.2MM

P1VO5S5_LL

MIN_LINE_WIDTH=0.6MM

SWITCH_NODE=TRUE

P1VO05S5_DRVL

1 P1VSEXPSO_SW y 2

.2UH-1.2A
PCAA031B-SM

=PP1V5_EXP_S0

s 38

B Vout = 1.5V

P1VSEXPSO

CRITICAILMAX Current = 1.2A

1 713 FREQ = 1Mhz
< — 2 UF
> \'4
s ﬂ
TP_P1 EXP_S0_PGOOD %ﬁlsw
i

(1 + Ra / Rb)

=PP1V05_S5_MCP 8

GATE_NODE=TRUE

MIN_LINE WIDTH=0.6MM
MIN_NECK_WIDTH=0.2MM

(GND)

__P1VOS5S5_VSNS

<Ra>

'R7780

3.74K
1%

2

XW7750
s

1

VOLTAGE=0V

GND_P1V05S5_ SGND
76 mn

i E—

<Rb>

'R7781
4.42K
1

—

- =
AVINPVIN
o _=P1V5_ EXP_SO0 6 |EN CRITICALSW
b 1 HIHL0s
TPS62510
C7711-2fo=  Boa ¥
1 AGND PGND THRM_PAD
- 1UF
B Eg o
b CRITICAL
— Q7770 =
b SI7110DN
— PWRPK-1212-8-HF —
VOouT = 0.6V
—— CRITICAL
12 |3 L7770
- 2.2UH-8.0A
PLACEMENT NOTE=Place XW7775 next to C7775
1
PCBOGST-SH
s
CRITICAL 2
D 1 C7776
Q7771 xw7775(C;| 4.7UF
(e SI7108DN su 208
R v
JCEN PaREK-1212-8-0F . o CRITICAL
— c7771 |,
330UF ——
NEB r—
2.0v 5
POLY-TANT
B2-su

1.052v
5A max output

(L7770 limit)
400 kHz

Misc Power Supplies
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42 41 39 21 [T)-EM SLE S4 L

state SMC_PM_G2_ENABLE Pu_SLP sS4 L Pu_sLp S3 L
3.3V 1,05V S5 ENABLE
Run (S0) 1 1 1
R7802
100
o—D3V3S5 EN o <2 Sleep (S3) 1 1 0
116w Soft-Off (S5) 1 0 0
ME-LF NO STUFF
40 1 C7802 Battery Off (G3Hot) 0 0 0
0.068UF
(-
o S5 rail PWRGD
o CIy-se B o2 En .
= 4 =PP3V42_G3H_PWRCTL
R7858" ., ,-reava_ss_pumers
100x c7840
R7801 0.1ur R7840
m::z 5.1K oo 100K
PM_G2_P1v05S5_EN Ex 66 e "
PLACEMENT_NOTE=r 5% MAKE_BASE=TRUE 4oz 16w
L 116w © e
= ME-LF —= L
a0z 1 C7801 VDD
0. 470F 5 |sENSE RESET* |11 RSMRST PWRGD __ 4,
. U7840
2 comm-xsr TPS3808G33DBVRG4
P cr 4ler sorz3-6 MR*|y3 P1v05 5 PGOOD e
GND TPS3808 MR+ HAS INTERNAL PULLUP
c7841 t o
0.001UF
oy
S0 ENABLE
(Pu_sLe_s3 1) PM_SLP_S3_L R
WAKE_BASE-TRUE )
— -psv rrso En ooy o
R7878 5 R7880 , R7881 , R7882 Rr7883 2| R7884 R7885 2 r7886 e oD @
PM_SLP_S3_L 100
84 82 41 36 33 21 7@ — - 52‘21< 5:;)31( 50‘ 5l‘l)K 5.1K N @ s
5e iew 16w 6w 6w iew
1/16W T MF-LF 1 MF-LF T MF-LF T MF-LF MF-LF
e 102 102 402 102
s e et o
' JO— 2vSs0_EN —  -p2vsso mn .
R7879 = o
100k
s 1v2 50 BN — -pivzso En ;
oD ©
e e —
w0, P1v0ss0_EN D o
P1V8SO_EN — -p1veso En 66
MCPDDR EN —  -McPDDR EN .
cPuvTTSO EN — -cruvrrso en .
MCPCORESO BN —  —MCPCORESO BN 6,
MAKE_BASE-TRUE oD

Unused PGOOD signal

TP_DDRREG PGOOD DDRREG PGOOD.

MAKE_BASE=TRUE

1.1V GPU ENABLE

EG_PWRSEQ_HW
R7851
67 s SPR3V3 SO PWRCTL 1 2

P1V1 GPU ENg&C

NO STUFF NO STUFF
1 C7880 1 Cc7881 1 C7882 1 C7883 1c7884
—— o.470p 0.470F  —— 0.47UF —— 0.470F = 0.470F
2 Gmeron 2 Corn 2 G 2 Gomron 2 Can

1.Cc7885 1. C7886
LS LT
S -

1160 se ME-LE 402
10K
EG_PWRSEQ_HW
R7850

67 8 =PP3V3 S5 PWRCTL A AN EG_PWRSEQ_HW
17164 5% wP-LF 402 Q7850 D |3
K SSM6N15FEAPE

EG_PWRSEQ_HW
Q7850

SSMEN1SFEAPE

GPU_SO_EN_L

:
i} |
L]

EG_PWRSEQ_HW
R7852

P1V1 GPU EN

=P1VIGPU EN

67 s,

=PP3V3 GPU PWRCTL

R7868
VWA

P1V8 SOGPU EN R

Graphic MEM ENABLE

EG_PWRSEQ_HW
R7869

P1V8 SOGPU EN

=P1VSFB EN

MAKE_BASE=TRUE

NO STUFF
C7850
0.022UF

—— GPUVCORE EN RC L

MAKE_BASE=TRUE

OO0 &3 84 7

1 2
116w 5% upore 402
100K

GPUVCORE PGOOD

VWA
1 2
Vrew 5% wee a0z

EG_PWRSEQ_HW

861

SSM6N15FEAPE

GPUVCORE ENABLE

67 8
LTC2909 THRESHOLD IS 3.136V
o 1.5V 1.05V COMPARED TO 0.5V
EG_PWRSEQ_HW EG_PWRSEQ_HW DD
7 o =PP3V3 GPU PWRCTL R7863  spuycore EN Re R7864 GPUVCORE EN . =~GPUVCORE EN e EXT GPU PWRGD Pullup U7871
VW NAKE_BASE-TRUE = oD Power Control
116w sy mrone 402 1 - ISL88042IRTEZ
Lo N i
FTV— w00 67 8. 1 SYNC_MASTER=YMA K20 SYNC_DATE=09/09/2009
M 67 s =PP3V3_SO_PWRCTL 67 g ZPB3V3 S0 VMON 3 vamoN  Gurp  MR*pLseNC — — —
EG_PWRSEQ_HW 67 8 =RRL O S_|v3MON NOTICE OF PROPRIETARY PROPERTY
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67 _GPUVCORE EN RC L ! EG_PWRSEQ_HW III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
= 7888
= vt §3_PLVBFB_PGOOD — PM ALL GPU PGOOD
i EUICEC B OOy <8 = &= maeommos oD * 2 TTE CRRNING NONEER T
1/16W 5% wp-rE 402 U7871 IS TO REPLACE U7870 D 051-8071 B
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3

‘MAKE_BASE-TRUE

NO STUFF
C7869

0.0220F

ST s5 83 51

G96 GPU requires rails to come

up in the following order:

1

1.1v

2) GPU_3.3V

3) GPUVcore

4) GDDR3 1.8V

BOMOPTION: EG

3.3V,5V S3 ENABLE

(PM_S4_STATE_L)

MAKE_BASE-TRUE

R7810"

67 s =PP3V3 SO PWRCTL

Other

NO STUFF

1 Cc7812

S0 RAILS

MCPCORES0 PGOOD

CPUVTTS0 PGOOD

P1V8S0 PGOOD

P5V_RTSO PGOOD

P5V3V3 PGOOD

SO _PWR _PGOOD

PM ALL

NO STUFF
R7891

GPU_PGOOD

MAKE_BASE-TRUE

MAKE_BASE=TRUE

PM_ALL_GFX_PGOOD

PM_ALL_GPU_PGOOD

=PP3V3 S5 PWRCTL

-

ALL GFX PGOOD R

5 TC7SZOBAFEAPE

ALL SYS PWRGD

67 8_=PP3V3 SO_VMON

3.3V 1.05V AND 1.5V SO RAILS MONITOR CIRCUIT

place XW0402 if needed to save trace space for pin 7,8

=PP1V5_S0_VMON

=PP1V05_S0_VMON

=PP3V3_SO0_VMON

=p3v3s3 EN oo <
R7812
/16w
wp-LE
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pSvs3 EN — =psvs3 En 2
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0.1uF
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1 |sEr DFN m™r| 2 TRST = 200MS
NO STUFF
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3.3V S3 FET

CRITICAL

3.3V SO FET

Q7910 CRITICAL
Q7930
FpCe36P_G Foceosn_c
. I =PP3V3 S3 FET s § _=PP3V3 SO P3V3SOFET o —Bp3v3 50 PET N
5 _=
s
5 . FET
S 3.3V S3 FET . [u[*]a 3.3V sO
R7912 c7911 J_i ! R7932 1211
10K 0.0330F —— MOSFET FDC638P 07912 |EH 0% % 108 '\_/U_ MOSFET FpCe06P
Suen1sPEARE o ssen15FEAPE -
116w e e wr-te b CHANNEL P-TYPE
s o 7010 CHANNEL P-TYPE ﬁ o, R7930 Cc7930
R7910 o oroe RDS (ON) 18 mohm @4.5v e 0.010F RDS (ON) 26 mOhm @4.5V
s s N s o ravaso o = , ravaso ss L
R 17 LOADING 0.087 A (EDP) o [Iy—=E3vsse En ° 4 " || LOADING 2.9 A (EDP)
3.3V GPU FET
Q7970
roceoe_c
1.05v SO FET o
—PP1V05 S5 PLVOSSOFET s _=PP3V3 GPU P3V3GPUFET ~EE3V3 S0GRU FER °
8 X2 VUD ©I 2\ o
1 hd ] il 3.3V GPU FET
CRITICAL -
R7952 Q7953 1.05V SO FET R7972° c7971 * MOSFET FDC606P
. 51K
+=PP5V_S3 P1VO5SOFET A P1V05S0_SS SI7108DN CHANNEL P-TYPE
MOSFET 171 e P
ik APN 37650651 oS SI7108DN o <7970 RDS (ON) 26 mOhm @4.5V
iz CHANNEL N-TYPE R7970 0.01UF
b 1K 1 LOADING 1.1 A (EDP)
P3V3GPU EN L 1/\/\/\// P3V3GPU SS L z
RDS (ON) 5 mOhm @4.5V o 1
. Q7972 e
¢ =PP3V3 S5 PI1VOSFET LOADING 5.1 A (EDP) I SSM3K15FV D|s i
s sop-vesu-ne |
BB —
R7953" Q7951 | 2L 54 67 [TM)—r2v3ceu e L
10k SSM6N15FEAPE - 1| sf;
53% somses | K =PP1V05_S0_FET s e
/
fraesd [
a0z, -
R7951 HEEn 1 c7953
100K
P1VO5_EN_L 20
5% e
1/16w
e
Q7951 | 2L 0z
SSM6N15FEAPE = P1VOS EN L RC
somses | K
4
sl st
67 Pl E
MCP79 DDR FETs
MCP79 DDR pad leakage is high enough that nvVidia recommends unpowering during sleep.
In order to support unpowering rail, hardware must guarantee MEM_CKE signals are low
before rail is turned off, and remains low until after rail turns back on or DIMMs
will exit self-refresh prematurely. MEM VIT EN output from MCP79 used to enable clamp
on VTT rail, which pulls all CKE signals low through VTT termination resistors.
1.5V SO FET
s _=PPVTT_SO_VTTCLAMP
s _=PP1V8R1V5 SO MCP_FET 1.5V SO FET
MOSFET SI7108DN 90mA max load @ 0.9V
N 5 APN 37650651 CHANNEL N-TYPE 81lmW max power
5 CRITICAL RDS (ON) 5 mOhm @4.5V
a0z 7901
s _=PP5V_S3_MCPDDRFET R7901 402 Q LOADING 5.4 A (EDP)
10K MCPDDR SS . [aam SI7108DN s _=PP5V_S3_ VTTCLAMP
— [ 07975 | |28
P =
1/16W - Gl R7976" SSMEN1SFEAPE |<'_
ue-Lr s0r563
1 402 Dls
R7903 Q7971 | | ERE =PP1VBRIV5_SO_FET N oo P I
o0 sonemisEEAEE | | /16w 3 Power FETs
1/16w — it 2|G i s
2 1
we—te SYNC_MASTER=YMA_K20 SYNC_DATE=05/19/200
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OMIT
Page Notes U8000
s NB9P-GS
0.1uF
— —PP1V2_GPU_PEX_PLLXVDD symBoL T oF 9 €8055 : 2 BEG D2R P<0> oD © o

0.1uF
- =PP1V2_GPU_PEX_IOVDDQ 0 5 [INy—EEG R2D C P<0> €8020 E

0.1uF
Cmem o | T T ——— TN [l oo meos fmr . TEe pam o neo c8056 .
-PP1V2_GPU_PEX ] % -
%0 5 [IFy—BEG R2D_C N<0> cg021 0.luF

Signal aliases required by this page: 108 16v xsR 402 c8057 O-1uF |

2 PEG_D2R_N<0> iy SO
10% 16V XS5R 402

I

|2 s0 PEG R2D P<0> - AP17_| PEX_RXO PEX_TX0 L‘%I T 200 aev xom a02
||
I

(NONE)

2 PEG_D2R_P<1> oo o 5

|
w0+ COT)—BEG R2D C P<1> cg022 0-1wF 1, 50 PEG R2D P<1> - 19 | ppx Rx1 PEX TX1| M1° g o0 PEG D2R C P<1> 0. 1ur 1T 20e 16v xsm a0z
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_R2D_] —q - - -
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o 1T 108 16v xsm 402 c8059  0-wF |, PEG DR D<2>
)
.1uF oD
=PP1V1 GPU PEX PLLXVDD 50 9 PEG R2D C P<2> C8024 0.1u 1]z 50 PEG R2D P<2> "y AR19 PEX RX2 PEX TxX2 |22 90 PEG D2R C P<2> 11 10 16v xsr 402
’ oD—== - — - 0.1uF
s _=PP1V1 GPU PEX IOVDDQ . 11108 16v xsr 402 00 PEG R2D N<2> AR20 PEX_RX2* PEX_TX2* |y K19 wgp—20 PEG D2R C N<2> C8060 - 1]z PEG D2R N<2> oD © o
s _=PP1V1 GPU PEX IOVDD s > (TW)—BEG_R2D C N<2> Cc8025 0-1uf , I 2 1T 100 16v xsr 402
10t 16v xSR 402
Cc8061 0-1uF 1, PEG D2R P<3> Ty ¢ %0
s 5 (IF)—BEG_R2D_C_P<3> Cc8026 0-1uF , . s0 PEG_R2D_P<3> - AP20 | pEX RX3 PEX_TX3 &‘_WMLI 1 T 00 ev ssm a0
11 105 16v xsr 402 40 pEG R2D N<3> aN20 | pEx RX3* PEX_TX3* (5220 o o0 PEG D2R_C_N<3> C8062 O0-1uF ), PEG_D2R_N<3> oo o 5
= = ->
s PEG R2D C N<3> cg027 0-lufF I > > 9 1T 20s 16v xsm a0z
[mavng 10t 16v xSR 402 o
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1T 50s_16v xse_s02, PEG_R2D N<4> - a2z | ppy pxaw PEX_TXA* |y AM22 o 50 PEG D2R C N<4> C8064 O0-1uF ), PEG _D2R N<4> oD o
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250ma s 5 (IF)—BEG_R2D_C_N<5> c8031 0-1u 1 I I 2 1T 108 16v xsr 402
10t 16v x5R 402 1uF
C8067 O0-1uF .. PEG_D2R_P<6>
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Power aliases required by this page: U8000
— =PPVCORE_GPU Us8000 NB9P-GS
- =PP1V8_GPU_FBVDDO NB9P-GS BGA
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Page Notes

Power aliases required by this page:
- =PP1V2_GPU_FBPLLAVDD

- =PP1V8_GPU_FBIO

signal aliases required by this page:

oMIT omrT
vones
50 oprions provided by this pager Ug8000 U8000
NB9P-GS NB9P-GS

(NONE)

BGA

BGA
SYMBOL 3 OF 9 SYMBOL 4 OF 9
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9579 72 1T FRADO2> gy P3| FBA D2 FBA CMD2 | P31 g weamwacs>  gspm 7279 e 9580 73 1CETY—FRBDOS2> gy 710 | FBC D2 FBC CMD2 | P1° gy wepowass>  p5pm 730 o
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95 79 72 7, 73 80 95 R8250

e s s
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9579 72 TQETH—FBADO<20> gy % [ FBA D20 FBA CMD20 | ! g Feamace w2 s 95 |'mg201 9580 73 TQETHFB B DQ<20> gy T'° | FBC D20 FBC_CMD20 | ™17 g Fanmacs> w3005 |'Rg251 | o
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95 79 72 7 FB A DQ<23> ¢3! | FBA_D23 FBA_CMD23 | _V3° FB A MA<8> 7279 95 |, w0 - 95 80 73 7, FB B DQ<23> F13 | FBC_D23 FBC_CMD23 | _F29 FB B MA<8> 7380 95 |, ke -
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95 79 72 7, L 9 | FBA_D31 732 95 80 73 7¢Iy ER B DOz S P16 | FBC_D31 P17
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T31 D17
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95 79 72 7, EB A DQ<34> FBA_D. . 95 80 73 7, EB B DQ<34> FBC_D .
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330 D15

AE30 FBA_DQM2 FB A DOM L<2> 72 79 95 b9 FBC_DQM2 FB B DOM L<2> 73 80 95
9579 72 1(ETY—FRADOSI9> gy ™0 | FBA D39 — e 95 80 73 TCETHER B DQSI0> gy ? | FBC D39 = 216
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74 _GPU GPIO 10 ' - ' — FB VREF UNTERM 7172 73 78 NC GPU_I20C SCL GPU_120C ScL 76 NC FBA CMD30 — e rBA CMD3O .
T | | P Y = [ Y =
! SLI_SYNC 1
74 _cru GpTO 11 = —  cru vooms vrno oD , , Nc opu_12cC spA — ey 120c DA 26 nc_rac cup3o — e rac cwp3o 7)
; ; = e _srermor P Y = [ Y =
Ac_pem
74 _GPU GPIO 12 - — GPU_VCORE vID1 oD 7 ' ' NC GPU I2CD ScL —  GPU 120D SCL 76 NC GPU ROM CS L — GPUROMCS L 74
T P Y = [ Y =
PWR_CTLO ! \
74 _GPU GPIO 13 ' - ' e GPU_VCORE VID2 oD 7 NC GPU 12CD SDA —  GPU 120D SDA 76
ST \ \ P Y =
T |
74 _cru GpTo 14 - — 2 Gy vcoms vID3 5 nc_opu 12cE scr — ey 120E scr 26
7 7 = Py P Y =
Config Straps NC_GPU_T2CE SDA — _ GPu 12cE soa 76
P Y =
Physical e Gpu_12cH scr —  Gpu_rzcu scr 26
Py Y =
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 - -
pping pping pping pping pping NC_GPU_I2CH_SDA — _ GPU 12cH SDA 76 i TP_LVDS EG B CLK P —  LVDS EG B CLK P 76
Py Y T =
75 7a 3 _=PP3V3 GPU MIO ROM_SO XCLK_277 TVMODE[2] TVMODE[ 1] TVMODE[ 0] - - N
— — 5 __TP_LvDS BG B CLK N —  1ups EG B crx x 26
1205 ties into SMBus comnection page Py =
ROM_SCLK PCI_DEVID[4] SUB_VENDOR SLOT_CLK_CFG PEX_PLLEN_TERM100
) o sTUFF = - - = - - (T2¢S requires pullups even if not used) NC Lvps BG A DATA P<3> — 1ups BG A DATA P<3> 76
L Pgre—— Y =
ROM I RAMCF' RAMCF' 2 RAMCF' 1 RAMCF'
R8707 R8709 R8711 OM_S CFG[3] CFG[2] CFG[1] CFG0] NC LVDS EG A DATA N<3> —  1ups 5G A paTa Ne3» 26
2.0x 4.99% 4.99% Pgre—— Y— =
5% 1% 1% STRAP 2 PCI_DEVID[3] PCI_DEVID[2] PCI_DEVID[1] PCI_DEVID[O]
116w 116w 116w - - = - NC LVDS EG B DATA P<3> — _LUDS EG B DATA P<3> 76
e e e “one._sasmemes Y =
s STRAP 1 3GIO_PADCFG[3] 3GIO_PADCFG[2] 3GIO_PADCFG[1] 3GIO_PADCFG[0]
2 2 2 — — — — NC_LUDS EG B DATA N<3> — LUDS EG B DATA N<3> 76
“one._sasmemes Y =
STRAP 0 USER[3] USER[2] USER[1] USER[0]
74 ()R Rou 51
74 [I-Sry non so
e GPu_rom_scrx
[marns . . 696 MTOA DE and NIOA D<9..0> are used as Debug Port.
Strap S1/S2 Bit[3:0] PU/PD Rval Strap S1/S2 Bit[3:0] PU/PD Rval
) xo sTurr
R 0 0000 PD 5k 8 1000 PU 5k Nc GPu MroA crxour ® —  Gpu mron crxour » e
o, masEeTeEE Y =
R8708 R8710 R8712 1 0001 PD 10k 9 1001 PU 10k . -
Nc_GPU MTOA crROUT N — ey mroa crxour n e
2 0010 PD 15k A 1010 PU 15k o, masEeTeEE o =
3 0011 PD 20k B 1011 PU 20k Nc_opu mMron crr —  Gpu mroa cmi3 e
T ryre— =
4 0100 PD 25k C 1100 PU 25k -
, 1®_Gpu mrOA DE —  Gpu mron pE e
5 0101 PD 30k D 1101 PU 30k Pgre—— =
6 0110 PD 35k E 1110 PU 35k , TP GPU MTOA D<9. .03 — _ Gpu mron p<o..0 e
Py =
7 0111 PD 45k F 1111 PU 45k
Nc_GPu MroA crriN —  Gpu mron crxmn e
[T ryre— =
75 74 8 =PP3V3 GRU MIO - O TEST TR
NC_GPU MIOA D<14..10» —  Gpu mron peia..ios e
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION MAKE_BASE~TRUE NO_TEST-TRUE —
o sturr | wo sturr Nc Py mron msvne —  Gpu mron mswnc e
R R 11450378 1 e 045291, 0302 0, 8708 RaM_512_saHsoNG [T pPp— =
R8701 R8703 R8705 NC_GPU MIOA VsYNC — ey mron vswnc 24
45.3K 10K 10K 11450378 1 RES,NTL TILN,1/16%,45.3K,1,0402, 5D, LF R8707 VRAM_1024_SAMSUNG MAKE_BASE~TRUE NO_TEST=TRUE —
i 1 I
Lo Lo Lo
MF-LF MF-LF MF-LF 11450368 1 RES,MTL FILM,1/16W,35.7K,1,0402,SMD,LF R8708 VRAM_512_ HYNIX NC _GPU MIOB CLKIN —— _GPU MIOB CLKIN 74
a0z, a0z, a0z, WAKE_BASE~TRUE NO_TEST=TRUE —
Nc Py mMroB crxour ® — ey mros crxour ® e
T Y =
4 GPy_sTRAP<0> -
D se—————— Nc_GPu_mMrOB CrROUT N — ey mros crxour n e
[T Y =
Geu_sTRAP<1> - =
o GPU 27MHz Crystal R apo wzon cms — oru wron e B
[T [ryr— —
Geu_sTRAP<2> x
D> Nc_GPy mros bE — ey uros b= 0
o sTurr [T o — =
! R8783 €8780 NC_opy mrop pe1d..0x —  cru wros peueiee N
R8702 R8704 R8706 ; 1pr [T po— =
2.0K 95 75 GPU_CLK27M a 1 GPU_CLK27M XTALOUT_ R a 1 2 NC_GPU _MIOB VSYNC —— _GPU MIOB VSYNC 74
o 73 5 7 ZPR3V3 SO DDC_LCD = NNA— | g =
1716w NO STUFF 5%
R 1/Tew 2 Nc Py mMros HSYNC —  Gpu mron mswnc e
402 MF-LF CRITICAL MAKE_BASE=TRUE NO_TEST=TRUE _—
s 74 o s =PP3V3_GPU_VDD33 R8718m24 402 cEn - -
o Y8780 NC
1/16W 27MHZ NC
MF-LF sM-2 c8781
0 -
2
12pF
Unused Clocks
R8750 R8751 R8752 R8753 7 F—— 1] 2
4.7x 4.7x 4.7x 4.7x . d
f i 5 i U
Lo Lo Vo Lo s L 75 74 _GPU XrALSSTN
s frd frd frd 75 726 ¢ SPP3V3_GPU_VDD33 cERM 74 _geu
2 2 2 GPU_SS_INT
.
R8796 R8797 R8780 R8781
o1 75 be_rG pbC Ccrx 2.2x 2.2x
a =
oo o Lo
o1 75 be_5G pbC DATA e e
D s
45 74 s ¢ _=PP3V3_GPU_VDD33
o1 9 [TR)-RE_IG boc cik 2 2
DB_CA_DET_EG_FET R8798 o
45 SHC_GFX OVERTEMP R L IAAAZ SMc_Grx_ovERTEMP I, oD
DP_CA_DET_EG_FET 08742 81 9¢ET)-RE IG DDC DATA 5t 1716w MF-LF 402
1 R8799 0 1 2 =
sop_vESH_=E 45 SHC_GFX THROTTLE R L SMc_Grx_THROTTLE I, “
R8742 NW 7w g
OK . SSM3K15FV £o 1ep Pun EN oo -5 o
116w
mE EG_BKLT EN
0 75 54
2 it G96 GPIOs & Straps
;s _EG_DP_CA_DET TYST’-“ DP_CA DET e R GP107 FBVDD ALTVO oo 75 s
. a SYNC_MASTER-MOS_MLB svnc_paTE-05/12/200
FB_vREF UnTERM 772 73 7
oD NOTICE OF PROPRIETARY PROPERTY
R8743 . —
R8792 R8793 R8794 R8795 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
0 PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
1 2 DP_CA DET EG @ 84 10K 10K 10K 10K AGREES TO THE FOLLOWING
s s 5 A
]/5‘6 1/16W 1/16W 1/16W 1/16W I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
16w MF-LF MF-LF MF-LF MF-LF
Mfsgr 402 402 402 402 II NOT TO REPRODUCE OR COPY IT
2 2 2 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
DB_CA_DET_EG_PLD
TZE JORANING NOUBER REV:
Isolation FETs for DP MUX inputs = D ’
APPLE INC. — T T
NONE 7 o8
1

Native Func

| Native Func

Renamed signals

Unused signals

2
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Page Notes

CRITICAL

Sum of peak currents: 240mA
Power aliases required by this page: L8800

FERR-220-O0HM ?mA peak per diff pair
- =PP1V8_GPU_IFPX s =PP1V8 GPU IFPX

?mA peak for all pairs

- =PP3V3_GPU_IFPCD_TOVDD P . PPV GPU IrPAB IOVDD F
002 b
VOLTAGE=1.8V
c8800 * c8801 * c8803 *
Signal aliases required by this page: 4.7UF —/— 0.1UF = 0.1UF omr
o —— 200 —— e
(NONE) v fov fov
] comr 7 comr Us8000
BOM options provided by this page: o NB9P-GS
(wowE) BGA
Place at GO Place at AG10 SYMBOL 5 OF 9
= 269 | IFPA_IOVDD IFPA TXCL M1 gy twpsmcacixe  gsgmy e 9
CRITICAL 2610 | IFPB_IOVDD IFPA TXCHO M2 gy svpspencikN g5Em e os

18805 76 PPVl GPU IFPCD IOVDD F. 2J8 | TFPC TOVDD s
GPU_IFPEF RSET 76 FERR-220-0m1 w5 | 1rp0 10VDD IFPA_TXDO LVDS EG A DATA P<0> 84 95
GPU_IFPCD RSET 76 goma peak — = IFPA TXDO*js 208 LUDS EG A DATA N<0> 54 o5
: : PP1V8 GPU IFPAB PLLVDD F. 76 PRIV GPU IFPEF IOVDD F IFPE_IOVDD — g - o>
GPU_IFPAB RSET 76 e 3 o7 — IFPA TXD1| 2% LUDS EG A DATA P<1> 84 95
0402 i IFPF_IOVDD - o
VoLTAGEe1-8v - IFPA_TXD1*0™ g TvbsmoaoATANGl> [y e 0
c8805 * c8806 * axo — o
4.7or —— 0.10r IFPAB_PLLVDD IFPA_TXD2 LUDS EG A DATA P<2> 4 95
ST o 76 GRUIFPAB RSET gy AJ11 | IFPAB_RSET IFPA_TXD2 %/ AL10 LUDS EG A DATA Ne<2> .
P cERM IFPA TXD3| 2Kl LVDS EG A DATA P<3> 75
<03 102 76 BRIV GPU IFPCD PLLVDD F 239 | IFPCD_PLLVDD - 1
1 AK7 - IFPA_TXD3*p 201 afp LVDS EG A DATA N<3> oo 5
76 GPU_IFPCD RSET > IFPCD_RSET -
AT6 IFPB_TXC| 2P13 LYDS EG B CLK P s
= 76 PPLVS GPU IFPEF PLLVDD F IFPEF PLLVDD —
T - IFPB_TXC*|n AN13 $ Ls EG B cLx w oD
76 GPU_IFPEF RSET — AL IFPEF_RSET -
CRITICAL IFPB_TXD4| 28 LVDS EG B DATA P<0> 84 o5
18810 IFPB_TXD4 * **8 $ LS 5G B paTA N<O» oD o o5
?mA k r diff ir —
FERR-220-O0HM peak pe: pa IFPB TXDS5| APL0 LUDS EG B DATA P<1> a4 95
k for all ir: .
§ =PP1V1 GPU IFPCD IOVDD : 2 7mA peak for all pairs g PPLV1 GPU IFPCD IOVDD F. 76 IFPB_TXD5 *|y 2N10 LVDS EG B DATA N<1> 84 o5
FEN_LINE_NIDTHC0. 4 mn T — 10
o402 MIN NECK_WIDTH=0.1 mm IFPB_TXD6| 2R1! LVDS EG B DATA P<2> 64 95
VOLTAGE-T.1v.
c8g11 * c8813 * 75 PU_I2CA St | 12cA_scL IFPB_TXD6*|y AR10 LVDS EG B DATA N<2> 4 95
0.10F — 0.1vr s GPU 12CA SDA st | 12ca spa IFPB TXD7| ANl LDS EG B DATA P<3> s
o, IFPB TXD7# "M gy Lubs 56 B pata ne3» oD -
102
IFPC_AUX | %2 wtly DP EG AUX CH P o
* |~ AN3 DP_EG AUX CH N
Place at AJB Place at AKS IFPC_AUX* [y - fronoio R

TQEL)CRUI2CCSCL ey PP [ T2CC SCL o
I2CS must be pulled up if not used E4 - IFPC_LO _‘%@ 81 95
CRITICAL 75@%“— I2CC_SDA - AM6 NO STUFF
12CS addr fixed at O0x9E,0x9F - IFPC_LO* ™% g bpEownNcer ~~  symy e e

18815 1 L
FERR-220-01 TFPC_ L1 M5 g veEewmear  pmm e s R8861 R8860
— 1x 1x
( Y Y Y \ 160mA peak IFPC_L1* Db%@ 81 95 s s
: 2 . PP1V8_GPU_IFPCD_PLLVDD_F. 76 — 116w 116w
T ———— IFPC_L2 [ M DP EG ML P<2> 81 95 e e
0402 MO NECK NTOTH-0.2 o L2 R ML B[O s s
VOLTAGE=1. 6V (BT )-=CRU 12CS SCL___ gy~ | 12CS_SCL IFPC_L2* (0" gy DPEGMLN<2>  f5ymy 61 s 2 2
c8815 * o - = P
4.70F —— EI)-=CRU 12CS SDA gy | T2CS_SDA IFPC_L3 sy DB EG ML P<3> oD o o
o T ) IFPC L3* |~ 282 DP_EG ML N<3> 81 95
v, 12CS must be pulled up if not used. - S — (41
PP1V1 GPU IFPEF TOVDD F I 12CS addr fixed at 0x9E,O0x9F IFPD_AUX [ 2% No
4 IFPD_AUX* |24
PP1V8 GPU IFPEF PLLVDD F 26 6 — P—XNC
TQETY)CEUIZCH SCL gy T [T2CH SCL 1PD 10 |28
75 (ET)-GRY_L2CH SpA — S¢ | 12cH_spa y s e
Pover inputs must be pulled down if not used - IFPD_LO* (5% NC

1FPD_L1 | 2% nc
IFPD_L1* (52 No

IFPD_L2
75 BTy GBU T2CB SCr o=t s |12c8 scr [rep_r2 X NC
75 (EY)—GBU 2B SDA o=t sz | 15¢B spa | D:gNC
- 1FPD_L3 | % nc
FeD_L3* 5% NC
IFPE_AUX [ "% No

T5QEI)—CRU I2CD SCL gy T 1 T2CD_SCL IFPE_AUX* 2% Nc
T(ET)CGEUI2CD SDR gy % [T2CD SDA ang
= IFPE_LO

IFPE_LO* (52 No

IFPE_L1 | 2§ nc
IFPE_L1* (528 No
75 QBT SPU T2CE scr P—— P> | 12CE_scL IFPE_L2 [ %% nc
75 (BT )—GBU I2CE S0A — =5 | I12CE_sSDA IFPE_L2* DE)%NC

IFPE_L3 | *% o
IFPE_L3* 52 No

IFPF_AUX | % no
IFPF_AUX* 525 Nc
IFPF_LO | 2% N
IFPF_LO* (5% No
IFPF_L1 | 2% nc
IFPF_L1* 528 No
1FPF_L2 | 2% nc
IFPF_L2* (52 No
IFPF_L3 NC

IFPF_L3* ™0 Nc

2712 | DACA_VDD DACA_RED| ¢~
DACA_GREEN|_2%*
paca_BLUE| “X¢'nc
3§12 | DACA_VREF DACA_HSYNC|_2§3
32 | paca_RSET DACA_VSYNC| 2%\
GPU_DACA VDD 26| pACB_VDD DACB_RED| 3% ¢
GPU_DACB VDD DACB_GREEN| 28
GPU_DACC VDD DACB_BLUE| ¥ .
Ne | DACB_VREF — Ne NV G96 Video Interfaces
286 ans,
3| pACB_RSET DACB_CSYNC| 8%
'R8854 NC = — NC SYNC_MASTER=K20_MLB SYNC_DATE=09/24/200;
10k
b 27| pacc_vpp DACC_RED | ¥ no NOTICE OF PROPRIETARY PROPERTY
Len
e DACC_GREEN [ "%y
40: AJ4 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
DACC_BLUE 4<NC PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
- AGREES TO THE FOLLOWING
Ne & pacc_vreF DACC_HSYNC [ 2% o I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Ne &2 pacc_RSET DACC_VSYNC | 2% v~ II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
TZE JORANING NOUBER REV:
D 051-8071 B
APPLE INC. — - =
NONE 76 98
|
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GPU VCore Regulator

s _=PP5V_S3 GPUVCORE

PP5V_S5_GFXIMVP6_PVCC o ®
E

HIN LINE WIDTH=0.
MIN NECK WIDTH=0.2MM
vouReRTsY €8902 * 1 C8903
4.70F 0;,01uF s =PPVIN GPU_GPUVGORE o
6.3 6’
xsR-cEam 2 2 5w CRITICAL CRITICAL CRITICAL
o2 o2 ,[ C8930 '|. €8935'|, 1 8932
C8931 |+ " 33ur—— 33UF—— —— 1UF
33UF — 208 T 208 T [ 19* C8933 ! 1.C8934
208 T 16v 2 16v 2 2y
= lev ,|  rpory-mant POLY-TANT xR
PP5V_S5_GFXIMVP6_ VDD CASED2E-SM
HIN LINE WIDTH=0.3MM
MIN NECK WIDTH=0.2MM
VOLTAGE=5V
S
- «
R8930"
1K
402 VDD PVCC 5%
1/16w
R8905 CRITICAL MF;I‘;g‘ N E
150K
2 1 FXIMVP6_RBIAS 1 |RBIAS VIN|_14 GFXIMVP6_VIN
A% MIN_LINE_WIDT MM U8900 MIN LINE WIDTH=0.3MM CRITICAL
1/]1‘.—,»« MIN_NECK_WIDTH=0. QFN MIN_NECK_WIDTH=0.2MM |_ Q8950
were  C8904 [} UGATE| 18 GFXIMVP6_UGATE 4 | [ RJIKO0305DPB
402 0.033UF ™ MIN_LINE_WIDTH=0.6MM | LEPAK_HF
2| [ 2 |sorr 0 MINNECK WIDTH-0 . 211 —
1 S BOOT|_17 GFXIMVP6 BOOT
1oy 9 VTN LINE WiDTa-0. 3T
MIN NECK WIDTH=0.2MM
xR n - C8956 R8940
a6 GFXIMVP6 IMON 28 |TMON H 0.22Ur 1 CRITICAL 0.001 Vout = 1.05V - 0.96V
GPUVCORE_PGOOD 31 |pGoo oy 2 8920 w
7 (U} PGOOD 505 0.6UH-30A-1.5MOHM e
=PP3V3_GPU_VCORELOGIC 7 GFXIMVP6_VIDO 23 |VIDO 0612
e 7 PHASE| 19 GFXIMVP6_PHASE 1 Y Y 2 PPVCORE GPU REG R o SPPVCORE GPU REE 5 as
77 __GFXIMVP6_VID1 24 |vTp1 IN LINE WIDTH=0.6MM . . Tomt
MIN NECK WIDTH=0.2MM MPL104-SM 3 4
R8907' 'R8910 77 —GEXIMVP6 VID2 25 VID2 SWITCH_NODE=TRUE o 4 C8966 CRITICAL 24.6A max output
10K 10K 77 __GFXIMVP6_VID3 26 |vip3 C8969 C8968 ! 1ouE cg942 '|, (OCP limit)
53 D 10UF —— 623V F—
16w 1ew 77 GEXIMVP6 VID4 27 [VID4 ) CRITI:(L:AL CRITICAL 0.001UF 208 —— xR 2 330U —
w07, , 402 o e PUVCORE EN 29 |vR on Q895 - 08952 o JEI 2iov o[
LGATE[ 21 GFXIMVP6_LGATE 4 Io— RJK0328DPB | X7R 603 sy
GFXIMVP6_AF_EN 30 |aF EN MIN_LINE_WIDTH=0.6MM pAtomn 4 [ RIK0328DPB ios 1 c8965 D2T-SM2
GFXIMVDG FDE 32 |rop MIN NECK WIDTH=0.2MM — | — LEPAK-HF . 8967 L Tour CRITICAL
—— 20% 1
T — —— 190F 2 5 2l 8943
MIN_NECK_WIDTH=0.2MM , 6.3V 603 T~ Zo¢
X5R
GFXIMVP6_VSEN P 8 |vsEN i 603 [F]7 28%-saur
R8920 GFXIMVP6_VSEN_N 9 |rrN D2T-sm2
20 WIN LINE WIDTH=0. !
¢ _GPU_VDD_SENSE LAAN 2 MIN NECK WIDTH-0. g_
FIN_NECK WIDTH=0.20 mm =
MIN LINE WIDTH=0.25 mm ES . 1 C8923 C8921 ! =
VOLTAGE=T .25V /16w C8920 —— 0.001UF 0.001UF —— 8
13 0.001UF — 10% 108 —T—
02 ios , sov S0V, GFXIMVPG PHASE VSUM PLACE C8965,C8966,C8967 AND C8968 ON THE BACK SIDE OF GPU
2 omw prie s 1 C8953 | v rome wibra-o. sim
R8908 503 (GBXTHYPE_acND) —L caopr R8901§< MINNECK WIDTH-0. bt
GPU_GND_SENSE 1 2 , sov 1K
* SIN WECK WIDTH=0-20 mm NV GFXIMVP6 VW 4 |yw cERn 116w
MIN_LINE WIDTH=0.25 mm 5% MF-LF
VOLTAGE=0Y 1/16w 02,
ME-LF A
0z R8909
PLACEMENT NOTE=Place R892Q at U8900 4.99K
PLACEMENT_NOTE=Place R8908 at U8900 , ;t
1/16w
C8950 MELSS GFXIMVP6_VSUM
180PF 2 T
GFXIMVP6_COMP_RC 2 || GFXIMVP6_COMP 5 |comp 2
HIN LINE WIDTH=0. 3 1 HIN LINE WIDTH=0.3WM vol_12 GFXIMVP6_VO
MIN NECK WIDTH=0.3MM i MIN NECK WIDTH=0.2MM WIN LINE WIDTH=0.3MM
1 50V MIN_NECK_WIDTH=0.2MM
R8950 CERM 1. Cc8952 R8900
02 .87K
374K ocseT| 3 GFXIMVP6 OCSET A8
1716w WIN LINE WIDTH=0.3MM
ME-LF MIN NECK WIDTH=0.2MM on
, 402 MF-LF
02
2 6 _|FB GFXIMVP6_DFB
1sp| 13 |
1 11
R8953 ISNL=2
‘?8999?1 2.21K C8906 *
. 1%
B 1/16w 3308F
/160 ME-LF
e Csasg EFl , 03 s,
, 402 10 GFXIM 1|2 0
IcoMp VP6_DROOP o PPVCORE_GPU_REG
GFXIMVP6_VDIFF_RC 1 I I 2 GFXIMVP6_VDIFF 7 _|VDIFF col MIN LINE WIDTH=0.3MM I I ( — — )
T 1 MIN NECK WIDTH=0.2MM i
108 _NECK ) sov
50V PGND V$S  THRM_PAD| A\
402-1 1
oz o o o) €8972
N - @ 0.1uF
iev
XSR
GND_GFXIMVP6_AGND 402
MIN TINE WIDTH=0. 6MM
MIN NECK WIDTH=0.2MM
VOLTAGE=0V
XW8900 GPU VCore Setpoints
su
1 2
X vID3 | VID2 | VID1 | VIDO | voltage | Max Batt | Balanced Max perf
1 1 1 1 0.90125V X -
7 s =PP3V3_GPU_VCORELOGIC 1 1 1 0 0.92700V - X -
RB%BS GPUVIDO_1 GPUVIDL_1 GPUVID2_1 1 o 1 1 1.00425V - - X
7 RE_VTD ! R8987 R8984’ R8982’ R8980’
Ey 2.2K 2.2K 2.2K 0 Other VID states may not be valid
1/160 5% £ E) st
MF-LF 1/16W 1/16W 1/16W 1/16W
402 MF-LF MF-LF MF-LF MF-LF
02, 02, a0z, 02,
R8990 GFXIMVP6_VIDO 1
0 ” Default Vcore Setpoints GPU (G96) CORE SUPPLY
75 [T)-SRU_VCORE VID1 LAAAZ GFXIMVP6_VID1 2
5% GFXIMVP6_VID2 77 SYNC_MASTER=RXU_K20 SYNC_DATE=05/21/200
1/16u
= GFXIMVP6_ VID3
ko ” BOM GROUP BOM OPTIONS NOTICE OF PROPRIETARY PROPERTY
GFXIMVP6_ VID4 77
P ID1 P ID2
R8994 GrUV. -0 GrUV. -0 GPUVID_OP90V GPUVID2_1,GPUVID1_1,GPUVIDO_1 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
0 R8985" R8983" - — — PROPERTY OF APPLE_COMPUTER, INC. THE POSSESSOR
75 GPU_VCORE_VID2 1 I\N\/ 2 AGREES TO THE FOLLOWING
D= 2.2K 2.2K 'R8988 GPUVID_1POOV GPUVID2_0,GPUVIDL_1,GPUVIDO_1
5% 5% — — — — I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
1/16w 1/16W 1/16W o
MF-LF MF-LF MF-LF 5% II NOT TO REPRODUCE OR COPY IT
102 102 02 /16w
2 2 MF-LF III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
, 402
TZE JORANING NOUBER REV:
L D .
APPLE INC. — - o3
NONE 7 %8
|
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LCD (LVDS) INTERFACE

20474-040E-11
F-RT-SM

.
€9000
0.0022uF
R9000 e
100
b I —
weir oo 19000
w02 R9001 i - PP3v3 SW LD UF FERR-250-0m1
e LYY YL
VOLTAGE=3. 3V
o LCD PWREN L R Q9 0 0 O .
wr-LF w FDC638P_G c9001 ! €9002 '
[ s P 0-o010r —|—
LCD _PWREN L o8 low .
09001 ; 1 —
SSM3K15FV D3 = ¥
el 39000

75 8 7 =PB3V3 SO DDC LCD

a1

Je ¥ s .
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100K 100 " e vt s an —°
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45 o1 7 LYDS CONN A DATA Ne0> 5
c9010 * 95 g1 7 LVDS CONN A DATA P<0> o
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—_— 95 7 LVDS CONN A CLK F N 1 O
95 7 LVDS CONN A CLK F P 1 O
45 o1 LS cowy A cLK p . : ) -
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LVDS Display Connector
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DQ20| _R11 FB B DQ<24> 771 73 05 o3 |rooso DO20| Ri1 FB B DQ<58> 771 73 05
FB B RDQS<0> &= D3 [RDY FB B RDQS<5> &=
A bl 10 ng DQZIW 77173 95 o0 7 7 O} B B RDOS<E bl b10 |RpOS1 DQZIL“MW—® 77173 95
FB B RDQS<1> S RD 6> L
0 7 1 @Oy #=——210RD0S bazzl o1 5 5 ogeror A R o= roast o2zl s r5 5 ogeeis -
<35 e <7> il
o0 7 7! (QUEY-ERRRe bl RDOS2 DQ23| T10 gy FBBDO<30>  (EFN 77173 95 R bl o 0 5 U DQ23| 10 gy FBBDO<60> (WYY 77173 95
FB B RDQS<2> S P3 |RD¢ — FB B RDQS<4> P RDOS -
7 7 om) - 03 = o o oe1 A s 7 7 o) > o pozal o 5 pocsss -
55 73 71 [TN)-EB-B UpQs<o> - D2 |WDQSO DO25| L3 gy FEBDOSIG>  WPN 77173 05 95 73 71 [IN)-EB B WDOS<S> - P2 IWDQSO DO25| L3 gy FBBDOS3S> WY 77173 GDDR3 Frame Buffer B (Top)
05 13 11 [T FB B WDQS<1> - D1l |IWDQS1 DQ26| N2 FB B DQ<19> 771 73 95 95 73 71 IR FB B WDQS<6> . D1l |IWDQS1 DQ26| N2 FB B DQ<33> RS
95 73 71 (IR FB B WDQS<3> - P11l IWDQS2 DQ27L~MW—® 771 73 95 95 73 71 (IR FB B WDQS<7> - P11l IWDQS2 DQ27L~MW—® 7,71 73 |s¥nc_vasTER-Mss_MLB SYNC_DATE=11/01/200'
55 73 71 [TN)-EB B WhOS<2> . P2 |WpQS3 DQ28| R2 @ 2B D0<20> CED 7 71 73 0 55 73 71 [TN)-EBB WhoS<e> - r2 |Wwpos3 DO28| R2 FB B DQ<37> 7,71 73 NOTICE OF PRODRIETARY PROPERTY
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DisplayPort Mux

61 s _=PP3V3 S0_DPMUX

MUXGFX MUXGFX
: : : a5 1C9320 1C9321
LVDS Transmitter Termination L —L o.1ur 0. 1ur
0 5 (I DP_IG_ML_P<0> B4 _IDIN1_0+ VDD , iov iov
All emulated LVDS outputs require this termination % o (ITy—DP_IG ML N<0> 24 IDINI 0- MUXGFX cERM cERM
PLAGEMENT NOTE=Place at U9600 (All 24 resistors) % o (ITy—DP_IG ML P<i> 55 [pIN1 1+ U9320 4
R9320 50 9 (IE)—RB_IG ML N<1> 25 dpIN1 1- CBTL(;SA141EE
270
55 o1 (IM)—LYDS A CLK P LAAA e LVDS_CONN A CLK P ooy 7 0 s DP IG ML P<2> 5 |prni 2+ CRITICAL
1% O <2> A6 ApIN1_2-
yisn GMUX_2V5 >0 » (I>—BE LG ML N<2 A P—
-
402 ?;;93321 50 s CI—LE IG ML P<3> 28 _IDIN1_3+ DOUT_0-+__B2 DP_MI, P<0> oD ©2 o
1% SIGNAL_MODEL=EMPTY s DP IG ML N<3> 29 {pIN1 3- DOUT_0-jy BL DP_ML_N<0> oD 2 05
/16w [mans — —
OMIT ME-LF C9330 1 ||2 s DP IG AUX CH C P P
402 DP_IG _AUX CH P f DA
R92:73022 2 50 19¢BT G_AUX_C 0.1ar |18 v wm a2 i
55 o1 [(IM)—LYDS A CLK N LAAAZ LVDS_CONN A CLK N ooy 7 05 50 19¢BTy—DP_IG AUX CH N 1 I * . DP IG AUX CH C N —=q - pouT_14]_v2 DP ML, P<l> oD =
1 Tos  16v xR 402 e o DB ML N<l>
. OMIT 75 5 [Iwy—DRP 16 DDC CLK 0.1uF DDC_CLK1 DOUT_1 oD ©2 o
"or R9325 75 5(BTy—DE_IG DDC DATA 78 _|pDC_DAT1
270
55 81 7 (I LVDS_A DATA_ P<0> IAAAZ o LVDS_CONN A DATA P<0> LD 7 70 o5 DP IG HPD J2_lupp_1 pouT 24| _®2 DP ML P<2>
_ 62 95
10 - oD
1/160 L GMUX_2V5 DOUT 2-jy Bl DP_MI,_N<2> oD ¢2 o5
r-LF RO3Z -
402 13933 6 o5 76 DP_EG ML_P<0> 28 _[DIN2_0+
1s SIGNAL_MODEL=EMPTY R9304" s 76 DP EG ML N<0> 9 IpIN2 0-
100K > DoUT_ 3+|_F2 DP_ML_P<3> 62 95
e 8 — oD
rew 95 76 DP_EG ML P<1> - DIN2_1+ DOUT 3 rL DD ML N<3> s
ue-LF DIN2_1- -
55 84 7 [(T)—LVDS_A_DATA_N<0> 778 95 a0, 55 76 [(Ty—DB_EG_ML_N<1> N2_ D
OMIT 95 76 DP_EG_ML_P<2> E8_[DIN2_2+
w2 3
R9330 9306 55 76 [IMy—DB_EG ML N<2> E9 ADIN2_2- AUX+ DP_AUX CH C CED o2 o
270 R AUX—|~ HL DP_AUX_CH C N 82 95
55 o1 [(TM)—LVYDS A DATA P<1> AAA e LVDS_CONN A DATA P<1> oD 7 e o 1K 95 76 DP_EG ML P<3> ro_|pInz 3+ <D
1% 5% F9 - PLACEMENT NOTE=Place at U9320
L en GMUX_2v5 1rew 55 76 [IN)—DB_EG ML N<3> DIN2_3 CEMENT_|
HpeLE R9331 eLe C9335 * ||2_ss DP_EG AUX CH C P e MUXGFX
a02 133 2 55 6B DP_EG_AUX CH P 0.1uF | [os 16V X5R 402 L_2° _|pAUxX2+ R9307
1% SIGNAL_MODEL=EMPTY DP EG AUX CH N . 36 pAaUx2-
/160 o D —————) 9336 t || 2 s DP EG AUX CH ¢ N —9 O L IR DP HPD
MIT roLr = | [Tor 1ev wer a0z us HPDIN| AN am 2
R9332 2402 75 CImy—DB_EG DDC CLK 0.1uF DDC_CLK2 Y
270 75_|pp 1/16w
55 54 [TW)—LUDS A DATA N<1> LAAA LVDS_CONN A DATA N<I1> oD 7 e o 75{ETy—RE_EG DDC DATA DDC_DAT2 He-iE
18 u3
/e g4, 75 (OUMDB_EG HPD HPD_2
ue-LE L RT1 LO=AUX_CH
‘o R270 3 HI=PORT2 HI=DDC
<2> 2
55 o1 [(IM)—LVYDS A DATA P<2> 1 2 o LVDS CONN A DATA P<2 ooy 7 7 0 R9305" - DP MUX SEL EG » |gpy sEL pbC_AUX_SEL|_© _Dp ECAASEBP]:;?;E am s e e
10 m =
1716 GMUX_2V5 100K DP_MUX_XSD L o . 7 XSD* TSTO|_62
e R9336 pad ,—GND __
02 133 fras @1 ¢+ _=PP3V3 SO DPMUX DPMUX_EN_HPD DPMUX_EN_HPD
1% SIGNAL_MODEL=EMPTY a0z, R9301' al =l 5 2l 5
frasdd DPMUX_EN_S0&DPMUX_EN_PLD 10K
REYF, . 9302" o
270 W
= 10K uE-LF
95 84 LVDS_A DATA N<2> 1 2 LVDS_CONN A DATA N<2> ooy 7 7 0 = OK L £
o AN i : =
OMIT 1/160 DPMUX_EN_PLD we-n o DP HOTPLUG DET
R9340 o R9303 2 QO as-mmu
270 DP_IG_CA_DET —
95 84 7 [TM)—LVYDS_B_CLK_P IAAAA ° LVDS_CONN_B_CLK_P ooy 7 o o DP MUX EN ]/vg/\/; 18 (G0} —
18 m————
1/16W MUX 2V5 ]/Sl‘sw
o PReFaT
133 402
1% STGNAL_MODEL=EMPTY
1/16W o
T MP-LF
RS2 |, 0
270
55 o1 [IXy—LVDS B CLK N LAAA LVDS_CONN B CLK N oD 7 s
18
e Quz
o R9345
270
55 o1 7 [TM)—LUDS B DATA P<0> I AAA,-—¢—LVDS CONN B DATA P<0> oo 7 7o s
10
1 GUUx 2v5 LvDS DDC MUX
HpeLE R9346
133
1% STGNAL_MODEL=EMPTY
OMIT e s _=PP3V3 GPU LVDS DDC
R9347 2402
270
95 84 7 LVDS_B_DATA N<0> LAAAZ LVDS_CONN B DATA N<0> ooy 7 70 s
[maing 1
W R9370" R9371
OMIT A 20K 20K
R9350 Mos s P3V3_S0_LVDSDDCMUX 5% 5%
1/16w /16w
270 MF-LF MF-LF
55 o1 [TM)—LVYDS B DATA P<1> LAAA A9 LVDS_CONN B _DATA P<1> oD 7 e o a0, o0z
18
1/160 GMUX_2V5 ' '
: R
"o R9351 9370 : R93270§ 2091<373
133 0.1UF —— 5o P
1 SIGNAL_MODEL=EMPTY 208 14 i .
1/16W 1ov VvVCC MF-LF MF-LF
MIT ME-LF cern a0z, , 402
R9352 2402 U9370
270 13 oFN1 1 LVDS_EG_DDC_CLK
55 o1 [IX)—LVYDS B DATA N<1> LAAAZ LVDS_CONN B DATA N<1> oD 7 e o o1 [—LURS DDC_SEL EG c1 g art )\ s
©
o . s P o e
ME-LE 34 s 4 LVDS_IG DDC_CLK
102 R270 5 o [I¥y—LVDS_DDC_SEL_IG c2 £ a : S_IG - am e
95 04 [TN)—LVDS_B_DATA_P<2> 1 2 o LVDS_CONN_B_DATA_P<2> oD 7 75 5 ¥ B LVDS_DDC_C: oo 7 e
Z
. [ 8 LVDS_EG_DDC_DATA
1/16w GMUX_2V5 c3 % a VDS5_EG_DDC D s
HeLE R9356 B3E
133 SIGNAL_MODEL=EMPTY < 16 bbc DATA
12 11 LVDS_IG_DDC_DA! 1
116w ca a4 o <D Muxed Graphics Support
OMIT L B4l LVDS_DDC_DATA D
R23057 ? GND THRM SYNC_MASTER=M98_MLB SYNC_DATE=05/01/200
DS_B_DATA N<2> 1 2 LVDS_CONN B DATA N<2>
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Port Power Switch

DP_ESD
DP_ESD .
. CRITICAL
CRITICAL CRITICAL D9410
D9410
RCLAMP0524P
U9480 L9400 Rc?ﬁf?fgi“ sLp251028
TPS2051B FERR-120-OHM-3A
3v3 S5 jo) R 5 sorz3 1 3V3 S0 : Y 2 3v3 S0
=PP3V. DP_PORT_P! IN ouTy PP3V. DPILIM a PP3V. DPPWR
i i m i vibmns 2 4o 10]s 1o o
54 67 a1 36 33 21 7 [T PM_SLP_S3_L 4 |en oc#y3 TP_DPPWR OC L L €9400 VOLTAGE=3.3v e nclio )| NC U LA
D 0.01UF
2 208 g
2 Zom 9|
603
3
CRITICAL = J l
C9480 ! 1C9481 = =
1C9486
n 2 2 G 2%
. 1
603 —— 402 2 XS5R-CERM R9420
603 100K %
. E
1/160
uE-LF
02, NO STUFF
= R94/00 0 1 2
NN e wewr 102
NO STUFF
NO STUFF
RokOlL 0 ., 2 how w402
CRITICAL Yo sturr . "
HDMI_CEC
39400 RO{ 31 O AN
£ /16w
NO STUFF DSPLYPRT-M97
R9403 0 1 2 F-RT-THSM
MN 775 w102
NO STUFF OMIT
R9413 0 1 2 BOT ROW TOP ROW 25 DP ML CONN P<Q> 1 || 2  pP ML P<0>
A 5v | 116w | wr-nr 402 TH PINS sM PINS 55 DP_WML_C_PI0 9410 ML _P<0> vy s
R9425 CRITICAL 2 N 95| DP_MIL,_CONN_N<0> 0.1 | [Tor 16v xsr 402
. lufF
1M FL9403 QHOT_PLUG_DETECT GND O FL9401
4 3 DP_ML_C_N<0> C9411 1 2 DP_MI,_N<0>
Thew 12-0HM-100MA OCONFIG1 ML_LANEOP O 12-0HM-100MA 95 DP_ML_C | DE_ML_N<0> 81 95
it . Temzio-ase sl Sconrice ML LANEON 02 . be_ub_conn N remzto-asn 0.1uF
2 95 81 DP_ML_P<3> c9414 1|2 o DP ML C P<3> . s DP_ML_CONN P<3> 8l Sewp 8D 07 1 95 DP_ML_C P<1> c9412 1|2 Dp ML P<1> o o
= FIETT | AN T DL oa I | AN e s
= 95 o1 [Ty DB ML N<3> C9415 1| |2 s DP ML C N<3> s (Y Y Y L2 55 DP_ML_CONN_N<3> _E_OM{LANE:;N ML TANE1N O 55 PP_ML_CONN JN<1> 2 (Y Y L2 £L941°2 | 95 DP_ML_C N<1> c9413 1| |2 pp ML N<1> am e o
I I 10% 16V X5R 402 — ) ~OHM-100MA I I 10% 16V X5R 402
0.1uF 41 56N enp 02 CRITICAL | oTemzes 0.1urF
55 1B DP_AUX CH C P 16 OAUX_CHP ML LANE2P O 15 95 DP_ML_CONN_ P<2> 9 y | — 95 DP_ML_C_P<2> Cc9416 1 2 DP_MI,_P<2> 61 95
- - — 16V X5R 402
5L OAUX_CHN MIL_LANE2N O~ g 0.1uF
Ro - 19 <2> 2 (Y Y Y L2 <2> ]2 <2>
o5 s1(BTy—DP_AUX CH C N QDP_PWR RETURN O g2 ML CONN N<J 7s DP_ML_C_N<2 €o417 ??v MI;'(sE Zaoz o
DP_ESD CRITICAL 0.1uF
2 s _=PP3V3_SO_DPCONN ]
CRITICAL SHIELD PINS J
1
R9443 R9442' D9411 PYY P [
100K RCLAMP0524P R94(02
55 100K A sLp2510p8 1 ° VW
1/160 5% R9421 5% 1/1fw  MF-LF 402
uE-LF 116w iy NO STUHF
402, mEe R9432 0 1 2
54 81 75 (OUT}—RE_CA DET % 2 1/ew NNV 5% 1/16W  MF-LF 402
ue-LF 410 101
6 402, (NC NC|10
Q9440 g
2N7002DW-X-G = 2 1 DP_ESD
SOT-363 p - CRITICAL DP_ESD
’ D9400 CRITICAL
1 RCLAMPO0504F D9411
Q9440 /T L scrocert RCLAMP0524P
2N7002DW-X-G (| g = . sLp251028
sor=3e3 s | s /e DP_CA DET Q4
r
DP DVI/HDMI
‘ e b;o AZ /t al Nl e 10
R9422 able Adapter > dne el
M (CA) has 100k
09440 must have Drain to Gate leakage of <500nA and Gate tp Source resistance of >5MOhm 11em pull-up to DP_PWR. )l 4 g
freess - [
102
2 1
42 s _=PP3V3 S0 DPCONN
4
R9445"
ox R9444
10K
N i
. PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
09441 /B 514-0637 1 CONN, RCP, MDP, HB, 20, P=0. 6 39400 CRITICAL
awr0020u-x-6 (1 py
e s G/: bpwmeDL L
09441 /24 R
awroozmi-xe oy DisplayPort Connector
e s GJs DP_HPD o

SYNC_MASTER=K20_MLB SYNC_DATE=09/24/200
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=PPVIN_SOGPU_P1V8P1V1l

CRITICAL
C9540 ! C9545 CRITICAL

1UF
e 3 c9590 . |1 $o2%°
rory-TARE 2 xsm s R9500 330F Tos
CASED2E-SM 603-1 4.7 16V 2 igz
: A/A/NL—BVIN SOGPU P1Vl g POLY-TANT
CRITICAL
SI7110DN

PWRPK-1212-8-HF

1o

LT

CASED2E-SM 603-1

1/160

e

402

4 P1VIGPU DRVH =
MIN _LINE_WIDTH=0.6MM
=0.2
Ghrs Nobs-TROE €9500 : =PPZV_SOGPU P1VIP1V8 GPU .
10UF
ij

3|2
| uE €9501
25v 1UF
XSk 108
805 10v 2
b0y (Internal 10-ohm path 5
s from PVCC to VCC) CRITICAL
. . PP5V_SOGPU_P1V1P1V8 VCC )
RITICAL = MIN_LINE_WIDTH=0.5 MM
] T s — 09560
— VOLTAGE-5V
[aam SI7110DN
Q9515 PP5V_SOGPU_VREF P1VSFB DRVH 4 PWRPK—1212-8—HF
SI7108DN —|, . TN LINE wEbTH=0 g —
PWRPK-1212-8-HF ] P1VIGPU DRVDI‘G C9503 MIN NECK_WIDTH=0.2MM s
VIN LINE WIDTH-0.GMN 1 ATE NODE-TRUE
MIN NECK WIDTHa0 . oMs 1UF GATE_NOPEZTRU — CRITICAL =PP1V8 GPU REG o
= GATE_NODE=TRUE ! I iov 123 L9560 Vout = 1.8V
XSk .
_ 2 1.0UH-13A-5.6MOHM
s _=PP1V1_SOGPU_REG 3| 2 BVCC VCC VF 4021 YY) 8A MAX OUTPUT
Vout = 1.103V LDO| ’ -
——XNC 5 PCHBO65T-SM CRITICAL (Q9560 limit?)
3.5a X OUTPUT CRITICAL s [VIN OMIT LDOREFIN| & ® (SGND) N
° L9510 50 P1VIGPU VBST 17 _[BOOT1  CRITICAL  BOOT2| 24 P1VSFB_VBST CRITICAL ngsogg * | F = 500 KHZ
(09510 1imit?) 2.20H-8.0A L 6031 N Lom o0 S 15 lueatEl  U9500 ucarE2| 26 IR —k 09561 20 1 09565
Y Y 2 P1VIGPU LL 16 |PHASE1 PHASE2| 2 POLY-TANT
f = 400 kHz SN LIvE_TiPT SEL 1s16236 o 1 SI7108DN cateobris | —— 10UF
, CRITICAL PCMBO6ST-SM MIN NECK WIDTH= 18 |LGATEL LGATE2 — PWRPK-1212-§-HF 201,
XW9515 2390‘?1%0 STTTeR NopETTRY 10 louTl oFn ouT2| 30 (=PP1VBFB_SQ REG) NECK | R 2 K58
TE NODE-TRUE
s 14 [EN1 EN2[ 2 1 c958F"™
_(5 6— 9 _|BYP p— (])o.‘IUF 1
P1VIGPU_VFB 11 |FB1 REFIN2| 32 GPU P1V8 REFIN 2 om
C9515 P1V1GPU_TRIP 12 |TLIM1 ILIM2| 31 P1VSFB_TRIP 603-1 -
L0UF PLACEMENT_NOTE=Place XW9515 next to C7615 J—
o2 ) PP2V_SO0GPU_Bl1vV8 REF PLVEEE_LL
> 4 [EN_LDO REF 1 =0 . 6]
xon  lsscrs PoK1 VoLTAGE-2v MIN NECK WIDTH=0. ot XW9565
1 2
<Ra> SWITCH NODE=TRUE £
TON POK2| 28 R9563" P1V8 GPU_VSNS 2 @1_
9563 FLACEMENT NOTE=Flace mexiot$Ic7665
THRM_PAD GND _PGND R9585" T
E— 1/160
o 4 130K :
P1V1S0_VSNS 0% )
<Ra> 1160 2 Vout = 2(Req/(Ra+Req))
. NO STUFF 0z,
R9520 9520 1
5.76K 'R9562
16w 'R9535 ) 1 C9585 <Rb> 78.7K
MF-LF 75K XW9500 N 1%
2 — /16
e i R9564 1 C9561 frsady
ue-ze LT 5 524 2 e 7K ——o0.01UF 2402
2 T Lo0e GPUFB VID L
/16
<Rb> Vout = 0.7V * (1 + Ra / Rb) L wroty 2 conu 09565
'R9521 (Rb should be between 10K and 100K) 2 3o SSM3K15FV
10K | soo-vesu-ue
1%
30 o
L L
o F
GND_P1V1P1V8 SGND s " gl
H-0 -G 1 : Gp107_FBVDD ALTVO s
84 =P1V1GPU_EN ° <
P1VIGPU_PGOOD
P1VSFB_PGOOD
84 67 =P1V8FB_EN
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
35352312 1 IC,TSL6236,DUAL P CNTRL,QFN32 U9500 CRITICAL

1.1V / 1V8 FB Power Supply
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8 7 6 5 4 3 2 1

GMUX CPLD LVDS Receiver Termination

sa s _=PP3V3 S0_GMUX

o PLACEMENT NOTE=Place at U9600 (All 14 resistors)
1 C9610 1 c9621  |*c9622 |1 c9623 |'c9624 | c9625 | c9626 | C9627 ' c9628 | C9629 O —— A S ———— e
TTew  WEIF 407
<0> R9651 * ! <0>
0.1UF —L_ ol1ur —L_ol1ur —L_ol1ur —L_ol1ur —L_ol1ur 0.1UF o0 w1 1w LVDS IG A DATA P<0 R9E52 100 IAAA Ao — YRS IG A DATA N<0 18 80 90
— fg: T fov 7 2 -1 12: T fg: T fg: fg“l 90 84 18 _LVDS_TIG_A_DATA_ P<1> 100 1 /\/\/\/2 - LVDS_IG_A_DATA_N<1> 18 84 90
T iTew W 407
2 cern can 2 coru ? oz ? oz ca ? comn ? oz ? oz 50 o4 10 _LVDS_IG A DATA P<2> R9653 100 IAANZ LVDS_IG A DATA N<2> 1o 84 90
T iTew W 407
* ] 19621 50 o4 10 _LVDS_IG B DATA P<0> R9654 100 IAANAZ , LVDS_IG B DATA N<0> 16 84 50
T iTew W 407
. _=PP2V5_S0 GMUX - FERR-220-O0HM 50 o4 10 _LVDS_IG B DATA P<1> R9655 100 IAANZ LVDS_IG B DATA N<1> 1o 84 90
R VAT TR 1
= PP3V3 S0 _GMUX ULC_VCCPLL : Y Y - 50 o4 10 _LVDS_IG B DATA P<2> R9656 100 IAAAE—— . LVDS TG B DATA N<2> 1o 84 90
=0.4 mm TR
osoz
1C9631
1 C9613 | C9616  |* C9617 _L 0.1UF 95 o4 76 LVDS EG A CLK P R9660 100 i AAA Ao srrr——or—LUDS_EG A CLK N 76 0 0
9, 1UF 9. 1uF 200 95 o4 76 _LVDS_EG A DATA P<0> R9661 100 IAANAZ LVDS_EG A DATA N<0> 6 84 95
7 =
Lov Lov 2 ceru LVDS_EG_A DATA P<1> R9662 100 1 . R nee e LVDS_EG_A DATA N<1>
. o . A oo s
CERM CERM 0. R9663 1% 1716w MF-LF 402
9620 95 84 76 _LVDS_EG A DATA P<2> 100 ! AN LVDS_EG A DATA N<2> 7 76 84 95
L 1% 1716w MF-LF 402
= FERR-220-OHM 45 1 76 _LUDS_EG_B_DATA_P<0> R9664 100 IAAN2 LVDS_EG_B_DATA_ N<0> 76 84 95
1 ROG65 T iTew W 407
= PP3V3_S0_GMUX LRC VCCE : 95 84 76 _LVDS_EG B DATA P<1> 100 LAANZ LVDS_EG B DATA N<1> 76 84 95
s _=PP1V2_ S0_GMUX MIN_LINE WIDTH=0.4 mm R9666 % 1716w MF-LF 702
MIN NECK WIDTH=0.2 mm 0402 o5 81 76 _LVDS _EG B DATA P<2> 100 1t /vv\/z LVDS EG B DATA N<2> 76 84 95
® VOLTAGE=3.3V 1% 1716w MF-LF 302
C9630
0.1UF STGHRL NODRL-EUFTY =PP3V3 S0 GMUX
— s s
C9600 * 1 C9604 1 C9605 1 C9606 1 C9607 1C9608 1 C9609 208 .
—Loliwor L o.1ur —olior  ——o.10F 0.1UF 2 b Requlred Pullups
—_ —— 208 —— 208 208 402
10 10 10 10 10
? com ? oo * com * o * com GMUX_DEBUG_RESET L R9680 1K 2
402 402 402 402 402 = o N 7w w0
. JTAG GMUX TCK R9690 4.7K 2
L GMUX_JTAG |[TCK Inversion NN e
- Lol Al ] e '_ af « o " JfAG_GMUX_TCK
ot e Y =y Y e Y [t P RN o ) ) P P ) ) Y ) ] Y [
Al 3| 5| 5| 2| & | S| 5| B| & & 5| O w|F g2 2SR ¥ FS EG_CLKREQ OUT L R9695 10K 2
@1 s _=PP3V3 S0 GMUX b A A A e v T
— N—— \3/ N \F}/ s a A NO STUFF
AUX — N o ~
. . vce VCCAU 85588885 vcc;:ra 3 ;£| 09670 R9679"
R9640 R9645 s ¢ _JTAG_GMUX_TCK k14 |TCK 88988 9 88 88 f | SSMeN1SFEAPE 10K
T563 = = i
1011:% 10x .. ITAG GMUX TDI s lvor © 9 999 9 9 © g8 7 so SILK_PART=GMUX_RST ke PLACEMENT NOTE=Place on top side at U9600
/. /. m -]
fraas s 06 JTAG_GMUX_TDO x13_|TDO o 99 ",
MIT 4
072 2402 - JTAG_GMUX_TMS 112 |TMS | A nB Gls
[ mang GMUX_TOE < o CRITICAL 1
.
aux_crco a_lerco U9600 < Required Pulldowns
XP28 -
9 LCD_BKLT_EN p2 |PB2A [ ] 1 Ppr2al_a LVDS_B_DATA_P<0> 7 81 95 84 81 _DP_MUX_SEIL_EG R9681 10K 1 2
<o cspen-nr oD NW ez
85 84 7 @ LCD_BKLT PWM b PB2B PT2B|_Aa LVDS_B_DATA N<0> @ 7 81 95
<1>
84 81 @ LVDS_DDC_SEL_EG p4_|PB14A PT3Al_a1 LVDS_B_DATA P<1 @ 81 95 s 51 _LUDS_DDC_SEL_IG R9682 10K 1’\/\/\,2
NO STUFF NO STUFF o o QUE—LYRSDDC_SELIG i |PB14B PT3B| & LUDS B DATA Nele oD ¢ o S 1/iew  WE-LF 402
A A o1 U} DP_MUX_EN N3 |PB15A (§o) PT4A LVDS B DATA P<2> oo o s
R96140i 11109](646 o1 o1 (QUT)—DP_MUX SEL EG m |PB15B pr4B|_a LVDS_B_DATA N<2> oD - s s 51 _LUDS_DDC_SEL_EG R9683 10K LAAAZ
St i/iew  wr-Lr 402
18 1% 84 9 (OUT}—EG RESET L ps |PB16A 2 PT144| EG_PWRSEQ EN s (Use open-drain PGOOD output to hold off the start of the GPU PURSEQ until the firet GFU rail's source is valid)
1/161 1/161 NI TUFF
frsed freed o EG RAILL EN us |PB16B ] PT14B[ <1 GMUX_DEBUG RESET L am e 5G RESET L R9691 100K . )
102 402 89
2 2 o1 (OO} EG _RAIL2 EN p6 |PB17A v 2 PT15A| a6 LVDS A CLK P oD s o5 @MUX INT R9692 20K 1I\/\/\/2 5% 1/16w  MF-LF 402
o1 (OUT}—ES RAIL3 EN Ms |PB17B Z PT15B| a LVDS A CLK N BTD o o b LCD BKLT Dw RO693 100K 1’\/\/\/2 5% 1/16w  Mr—Lr 402
84 EG_RAIL4_EN P PB18A a PT16A 8 LVDS_B_CLK_P @ 7 81 95 e EG CLKREQO IN L R9694 100K 1I\/\/\/2 IS: 1/16W MF-LF 402
o1 5 (QOT}—EG_CLKREQ_OUT_L w2 |PB18B (¢p) PT16B| co LVDS_B_CLK_N oD o 05 o St i/iew  WrLr 402
- 75 @ DP_CA DET_EG N PB19A PT17A a8 LVDS_A DATA P<0> @ 7 81 95
o 79 (OO} LCD_PWR_EN ns |PB19B [_J PT17B| B9 LVDS A DATA N<0> oD 7 o1 05
o1 43 41 19 CETS LPC_AD<0> po |PB20A [ | PT18Al a9 LVDS_A_DATA_P<1> uT o
51 43 41 19 7¢ETHLPC AD<1> ne [PB20B PT18B| _clo LVDS_A_DATA N<1> oD 1 o
o143 a1 10 1CETS LPC_AD<2> p10 |PB30A w PT19A| B10 LVDS_A DATA P<2> oo o1 o
51 43 41 19 7CETH—LPC AD<3> o |PB30B g PT19B[ al0 LVDS_A DATA N<2> oD o o
91 43 a1 19 1CET LPC FRAME T, p12 [PB31A 2 PT20A| TP_GMUX PT20A EG_PWRSEQ_HW
91 25 19 [TM)—LEC_RESET L r13 |PB31B 2 PT20B|_B12 TP_GMUX_PT20B R9630 0 LAAAZ EXTGPU_PWR_EN oD
25 LPC_CLK33M GMUX PB32A 2 pr32al m TP_GMUX_PT32A . M4 St 1/iew  WrLr 402
E PWRSE MUX
P GMUX_INT pi1a |PB32B [ 2 pr3zel_a TP_GMUX PT32B 5 RAILL EN R9631 0, 0_ ZU
o= a AN seiviceu En frmy 67 6
St i/iew  WgLr 402
90 54 18 [T LVDS_IG B DATA P<2> Bl |PL2A __ [] PR2a| DP_CA DET 75 81 82 EG_PWRSEQ_GMUX
50 84 15 [TNy—LVDS_IG B DATA N<2> p2_ |PL2B PR2B| p1a  DP HOTPLUGDET ~ma 81 _EG RATL2 EN R9632 0 LAAAZ £3vIGRU EN g, o7 60
St i/iew  mor 402
TP_GMUX_PL10A PL10A PR10A|[ D1 LVDS_EG_A_DATA_P<0> @ 76 84 95
EG_PWRSEQ_GMUX
TP_GMUX_PL10B p: |PL10B PR10B|_ D1 LVDS_EG_A_ DATA N<0> e R EG RAIL3 EN 9633 0 . . PUVCORE EN
50 8¢ LVDS IG A DATA P<0> 1 lpriia PR11A| pi¢  LUDS EG A DATA P<i> am e s e o N 7w e oD =7 77
90 84 LVDS_IG A DATA N<0> el |PL11B PR11B| k14 LVDS_EG_A DATA N<1> Yo ROEUED EG_PWRSEQ_GMUX
90 84 LVDS_IG_A DATA P<1> p2 |PL12A PR12A| E1 LVDS_EG_A DATA P<2> m 7s s s 64 _EG RATIL4 EN R9634 0 LAAAZ =P1VEFB Flou XOCRS
T/Tew - 702
90 84 LVDS IG A DATA N<I1> £3 [PL12B 2 ] PR12B| r12 LVDS_EG_A DATA N<2> am e e o — 5% Tew  mi-Lr
1No STUFF e LUDS IG A DATA P<2> o lorisa Z £ PR13A LUDS EG B DATA P<O> PRI . oo . mr: mm;ass Gproperues for thesp signals are| on the POWER| CONTROL pade.
Et PWR: MUX Et PWRSE MUX
1}09647 50 84 LVDS_IG A DATA N<2> a1 |pri13B ~ a PR13B| c1a LVDS_EG B_DATA N<0> am e o s Be Q_GMU | Fe Q_GMU
X NO STUFF NO STUFF|
§ s 90 84 LVDS_IG_B_DATA P<0> E3 |PL14A PR14Al a1 LVDS_EG_B_DATA_P<1> I 75 84 o5 1}97?(72 1}97?(74 1 C9691 1. C9693
/ . .
fraeid 90 84 LVDS_IG_B_DATA N<0> G2 |PL14B PR14B| G1 LVDS_EG_B_DATA N<1> I 75 84 o5 § 5*/?5 g 5*/?5 —L— 0.1UF —— 0.1UuF
402 1/16w 1/16w — S — e
2 90 84 LVDS_IG B DATA P<1> H2 |PL15A PR15A[ m1 LVDS_EG_B_DATA P<2> am s o o EG_PWRSEQ GMUX \ MF-LF ME-LF 208 208
- w 402 402
90 80 LVDS_IG_B_DATA_N<1> a |pr1sB PR15B[ m LVDS_EG_B_DATA_N<2> am e o o R9678" 'R9671 |? 'R9673 |? ‘g ¥o STUFFZ it
90 84 LVDS_IG A CLK P 1 |PL16A PRlSA%@ 76 84 95 4.7K 4.7K 4.7K 109692 NO STUFF
5% 5% 5%
< 90 84 LVDS_IG A CLK N 53 IPL16B __J L] PR16B[ 12 LVDS_EG A _CLK N I 76 o4 95 1/16w 1/16W 1/16W L o.1ur 1.C9694
- — - MF-LF MF-LF —_— Y
LVDS MUX SEL EG L |priga PR18Al ws TGLCD PWREN s i 402 402 20%
TP_GMUX PL18B VSYNC 1 |priss 2 PR18B| EG _LCD PWR EN am s EG_PWRSEQ_GMUX it
25 [IX)—=GMUX_PCIE RESET L k3 |PL19A 2 Z PR30A|_wia IG BRLT EN ao
a“ GMUX_PM SLP S3 L 12 |PL19B g g A A1 | pr3oBl m EG BKLT EN s 0. CMUX_S3 PD_GND
> [IT>—ALL_EG_PGOOD m |pr32a o i
aa
84 m EG_CLKREQ_IN_T Pl _|PL32B o - o o0 <« wn o ~ Z 2z
O 0o 0 oo O O o OO Q9607 |E3 NO STUFF
(Tie/strap low if EGPU doesn’t provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) =S~~~ B~ = U| U| SSM6N15FEAPE 1
oo & 6 8 65 68 5 5 34 R9676 wwe |17 56T
PM_SLP_S3_L Isolation A A ~ — S
. P9 1/16w
o .
dddddddddddd o N i
s s _=PP3V3 SO_GMUX . 499444499199 9 é‘ sle” sty 4102 Graphics MUX (GMUX)
GMUX_S3_PD_EN SYNC_MASTER=T18_MXMGMUX SYNC_DATE=02/13/200
Q9670 1
NO STUFF =
SSMEN1SFEAPE 11*091(670 G DURSEG EN NOTICE OF PROPRIETARY PROPERTY
——— EG PWRSEQ EN
SOT563 hd 1% o R?g;7 Q9607 'E‘s = THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
1/16w =
HP-LP 81 s _=PP3V3 S0 GMUX 1,\/\/\,ﬂux SQ PD DIS RC SSM6N15FEAPE Kh PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
5 402 N SOT563 l— AGREES TO THE FOLLOWING
1/16W I TO MAINTAT THE D( IMENT IN FIDENCE
056332 7 (IW)—BM SLP S3 L o[ 3T GMUX_PM SLE S3 L 1 s o N OCUMEN CONFIDENC:
82 67 o - 402 II NOT TO REPRODUCE OR COPY IT
MAKE_BASE=TRUE
) NO STUFF StT
1 C9695 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION }gF 1ZE DM m‘
67 a1 25 ALL_SYS_PWRGD g 6.3V
as6s0021 | 1 | ze,xr2-8,nr,crro, san w900 e awux_sx_stank \ cor D 051-8071 5
1/16w
34152501 1 1C,CPLD, LATTICE, 132CSBGA, REV, K20 9600 CRITICAL GMUX_PROG M';EIEF APPLE INC. CALE T OF
= 84 98
NONE
|
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*Q9701, D9701, C9709, C9710, L9701, R9702, AND R9715 SHOULD ALL BE PLACED NEAR EACHOTHER.
*BOOST_FET_CNTL AND PPVOUT_SO_LCDBKLT SW SHOULD BE KEPT AS SHORT AS POSSIBLE.

CRITICAL
1,9701 PLACEMENT NOTE=D9701 PLACE NEAR Q9701
22UH-2.5A D9701 PLACEMENT NOTE=C9709 PLACE NEAR C9710
sop-123
a o5 PPBUS_S0_LCDBKLT_PWR 2 AN PPVIN_SO_LCDBKLT_BUF +(YY Y L : PPVOUT SO_LCDBKLT_SW L N2 PLAGEMENT NOTEZCOJ10 PLACE NEAR 79000
OD—== VOLTAGE=6Y VOLTAGE=EY s2scaon ToLTAGESS0v LT
MIN_NECK_WIDTH=0.375 MM R9730 MIN_NECK_ WIDTH=0.375MM THLP: MIN_NECK_WIDTH
MIN_LINE WIDTH=0.5 MM MIN_LINE_WIDTH=0.S5MM « R9701 HI_LaNe wIoTi-o 5 RB160M-60G
49.9 PLACEMENT_NOTE=L9701 PLACE NEAR 09701 CRITICAL
1/10w . CRITICAL CRITICAL
MF-LF CRITICAL 11/%1sw CRITICAL NO STUFF
603
1 Cc9701 ME-LF Jl—} Q9701 1C9709 [!cC9710
10UF - e STI7308DN 2.2UF 1.0UF
— % M Bt e T = PARER-1212-3 S i S i
o BKL_VIN ity i i 4y Tt
PLACEMENT_NOTE=C9701 PLACE NEAR L9701 1
1(2(3
XW9701 1.C9702
sM 0.1UF
GND_BKL_PWRGND 85 GND_BKIL_PWRGND ;‘5’3 '
“20 2
PLACEMENT_NOTE-XW9701 PLACE NEAR C9701 N LINE WIDTH-0. 5 mn xen MIN_NECK_WIDTH=0. 20MH
MIN LINE WIDTH-0. SH
— BOOST SINK L s GND_BKL_PWRGND L
- = PLACEMENT_NOTE=R9715 PLACE NEAR C9709 AND Q970
~ R9704 ~ R9702 (| R9715
100 0.4 0.4
1% 1% 1%
ss _.BKL_VREF_4V9 1/16w 1/6W 1/6W
MF-LF
R9731 4 402 4 402 4 402
86 85 _PPBUS_SO0_LCDBKLT PWR Y 7 BKLT_EN
'ig7k 2 XW9702
1% BKLT_PLL sM
1/160 BKL_SYNC 2 1 BKL JVSYNC GND BKL PWRGND X 1 53
ME-LF 77 D AAYA HIN NECK WIDTHSY . 20MH
‘o R9734 OMIT MIN LINE WIDTH=0.5M
o CRITICAL @ PLACEMENT_NOTE=R9702 PLACE NEAR C9709 AND Q9701
5% *R9702 AND R9715 PIN 1 SHOULD BE PLACED NEAR C9709 PIN 2
o ~ R9706 VIN 4 9712
402 rC
J R9707 tc9713 o RI705 LOK U9700 1 a7pF PPVOUT_S0_LCDBKLT oo e
2.67K —— 0.1UF 100K 1/16W 4 |[VREF  QFN DRV 1 5% comrnerseo
13 108 1% MF-LF — 2 30V MIN_NECK_WIDTH=0.20 mm
éélglg éélglg 4 402 o ii‘;"‘ MIN_LINE WIDTH=0.5 mm
202 02 5 |Ena 8 ISWSEN| 2 BOOST_SINK_R O STUFF
oy = R9717
17 “ 1l 10 Brr rsEm1 AR . LED_RETURN_6
€ ysyne TSEN T T VWV T T oD 7
= MIN NECK WIDTH=0.20 mm 0.18% MIN NECK WIDTH=0.20 mm
PLACEMENT_NOTE=R9707 AWAY FROM Q9701 BKL ISET 8 |rsET IsEN2| 11 BRI _ISEN2 l/TiFW
102
PLACEMENT_NOTE=R9708 AWAY FROM Q9701 BKL_RT 6 |rRT ISEN3| 12 BKL ISEN3 R9718
10.2
. 2 LED_RETURN_5
PLACEMENT_NOTE-R9709 AWAY FROM Q9701 BKL_SSTCMP 7 |ssTcMp ISEN4| 14 BKL ISEN4 WIN_LINE WIDTH-0.5 mm VWV MIN_LINE WIDTH=0.5 mm G 7
MIN NECK WIDTH-0.20 mm 0.1% MIN NECK WIDTH-0.20 mm
1iew
BKLT PWM RC 2 AN . BKL_DIM 20 [p1M 1sENs| 15| BKL_ISENS 0
.| R9708 o R9709 | ro703 RO733 R9719
100K 10K 5.1M 1.7k BKL_LPF 19 lLpF ISEN6| 16] BKL ISEN6 v LED_RETURN_4
1% 1% .
Lriew Lriew E . e WIN_LINE WIDTH-0.5 mm /\N\g N = = WIN_LINE WIDTH-0.5 mm oD 7 7
< < e s 19706 neie 109714 BKL LRT 18 |igr vsenl9 MIN NECK WIDTH=0.20 mn e MIN NECK WIDTH=0.20 mn
A 40 0.0022UF 1UF 102
Toe Tos
S sov S lov R9720
BKL_SSTCMP_RC E‘;;M :21; GNDA THRM_PAD S
1 o ﬁ LARR 2 LED_RETURN_3
= - ~ . A% T T oD 7 7
N MIN NECK WIDTH-0.20 mm 0.1% MIN NECK WIDTH-0.20 mm
C9705 = = 116w
0.0022UF = 102
10w =
2 Gohw R9721
03 s _BKL,_VREF_4V9 PLACEMENT_NOTE=R9714 AWAY FROM 0970 L A%2 LED_RETURN_2
85 GND_BKL_PWRGND MIN_LINE_WIDTH=0.5 mm NN\ MIN_LINE_WIDTH=0.5 mm oD 7 7
MIN_DINE WIDTH=0.5 mm MIN NECK WIDTH=0.20 mn 0.1 MIN NECK WIDTH=0.20 mn
= MIN NECK WIDTH-0.20 mm 16w
e
102
BKLT_PLL R9722
10.2
PLACENENT_NOTE-RS713 AWAY FRON 09701 o R9714 AR LED_RETURN_1 o - e
- 10K R9727 MIN LINE WIDTH-0.5 mm MIN LINE WIDTH-0.5 mm
S | MIN NECK_WIDTH=0.20 mm ‘“swo.n MIN NECK_WIDTH=0.20 mm
1/16wW 75K rr
MF-LF 1%
BKLT_PLL_NOT bR hew 402
CRITICAL :“;EL
09702 [BKLT_PLL - 40
PLACEMENT_NOTE=R9727 AWAY FROM 09701 PPVOUT_S0_LCDBKLT .
NTUD3127CXXG 1 C9707 BKLT_PLL -
SoT963 —— 2.2UF BKL_LRT_RC
20% —
+» BKL,_VREF_4V9 . w BKL_VREF_IN_4V9 G 1 C9708
- 402-LF ?O'AIUF PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
Ll 25V
~| R9700 I ? wn 35352413 1 IC,APPOO1A,WHT LED BKLGHT CTR,SCRN,QFN20 U9700 CRITICAL
10K £ R9710
1%
i/16w s 4.02K
MF-LF 1%
-] 402 apey L ~ R9723
BKL_PWR_EN_1L, 4 402 - 1.2M
1%
CRITICAL l%ﬂé‘}g‘g
Q9702 N-CHN N 603
NTUD3127CXXG THRESHOLD=2.5V
sor-963 J RrR9711
BKL_VSEN
e 8.06K LCD BACKLIGHT DRIVER
5 50.4*R9724/(R9723+R9724)=2.4V
MF-LF ~ R9724 SYNC_MASTER=KIRAN_K20 SYNC_DATE=03/19/200:
A o2 60.4K
18 NOTICE OF PROPRIETARY PROPERTY
MF-LF
- 402 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
E— - I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

T R ING NOUEER T,
D 051-8071 .
APPLE INC. — T o
*R9707, R9708, R9709, R9713, R9714, R9727, AND R9729 SHOULD AWAY FROM BOOST CIRCUIT NONE 85 98
1
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CRITICAL
Q9806
FDC638APZ_SBMS001 PPBUS SO0 LCDBKLT FET
SSOT6-HF
F9800 o MOSFET FDC638APZ
3AMP-32v-467
§ _=PPBUS SO LCDBKLT : z PPBUS S0 _LCDBKLT FUSED hl CHANNEL P-TYPE
e 14 " DS (ON) 43 monm 4.5
soscar ouo-6 R9808 | cosoz
301K 0.10F LOADING 0.4 A (EDP)
tov
o P
2 42 402
PPBUS SO LCDRGLT EN DIV

Q9807
SSM6N15FEAPE
sors63

> [IN)-LyDS BEL On

1

25 [IN)-BKLT LT RST L

PPBUS SO LCDBKLT EN L

BRLT EN T

09807 | 2L
SSM6N15FEAPE
sorses

WIN_LINE_WIDTH=0.5 M

PPBUS SO LCDBKLT PWR g5

MIN_NECK_WIDTH=0.375 1N
VOLTAGE=6V

LCD Backlight Support

SYNC_MASTER=YLEE_K20

SYNC_DATE=07/18/200!
NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

TZE

BRAWING NOVBER

o
D

051-8071

APPLE INC.

B
CALE iy

OF
NONE

2




s _=PP3V3 S0_P1V2P2V5

GMUX 1.8V/1.2V SO

CRITICAL

L9980
2.2UH-1.2A

P1V2S0_SW

MIN_LINE WIDTH=0.6 mm
MIN_NECK_WIDTH=0.25 mm

PCAA031B-SM

Switcher

=PP1V2 S0_REG

<Ra>
L SWITCH NGDE-TRUE R
= coog2 1| [|'R9982
10PF —
pripum
e 2 ue-ir
Hr  —.
VIN
U9 9 0 0 P1V2S0_VFB
e <Rb>
o
1
L2 |vratRETCA gy R9983
el 280K
8lyrp2 Y g Ts
H 1/16W
RIN1 MF-LF
RUN2| CRITICAL 2402
THRML L9900

PAD GND

2.2UH-1.2A
P2V5S0_SW !

out = 1.2V

300mA max output

(Switcher limit)

f = 2.25 MHz
1 C9985

=PP2V5_S0_REG

MIN_LINE WIDTH=0.6 mm

MIN_NECK_WIDTH=0.2 mm

PcaR031B-5M
SWITCH_NODE=TRUE

Vout = 2.5V

<Ra>
| 0.3A max output
R9900
— 475K (Switcher limit)
= 1e
1/16w
ME-LF f = 2.25 MHz
, 402
P2V550_VFB 1 C9905
<Rb> — 4.7uF
v
'RYYG1 A
o7 CI)=R2V550 EN 150K 402
3 PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
1/16w
o L=P1v2s0_EN L ioa 11450428 1| Res,wre eris, /16w, 150k, 1, 0402, 5u0, 16 R9901 Gwux_2vs
11450447 1| mes,MTL PIim,1/16W,237K,1,0402,5MD,LF 9901 auux_1ve
Vout = 0.6V * (1 + Ra/Rb)
Misc Power Supplies
SYNC_MASTER=RXU_K20 SYNC_DATE=05/07/200
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
TEE J DRANING NOVDER REV:
D 051-8071
APPLE INC. Ty sy 3
NONE 87 %8
L I
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FSB (Front-Side

Bus) Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | 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 N =2x_DIELECTRIC 2 FSB_DATA TOP, BOTTOM =4x_DIELECTRIC

FSB_DSTB N =3x_DIELECTRIC 2 FSB_DSTB TOP, BOTTOM =5x_DIELECTRIC

FSB_ADDR N =STANDARD 2 FSB_ADDR TOP, BOTTOM =3x_DIELECTRIC

FSB_ADSTB N =2x_DIELECTRIC 2 FSB_ADSTB TOP, BOTTOM =4x_DIELECTRIC

FSB_1X N =STANDARD 2 FSB_1X TOP, BOTTOM =3x_DIELECTRIC

All 4x/2x/1x FSB signals with impedance requirements

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

are 50-ohm single-ended.

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,

Spacing is 2x dielectric between DATA#, DINV# signals,

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

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

Signals within each 2x group should be matched within 20 ps.

Spacing is 1x dielectric between ADDR#,

REQ# signals,

FSB 1X signals shown in signal table on right.

Signals within each 1x group should be matched to CPU clock,

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

+0/-1000 mils.

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

with 2x dielectric spacing to ADSTB#.

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

SOURCE: MCP79 Interface DG (DG-03328-001_v01), Section 2.2

SOURCE: Santa Rosa Platform DG,

CPU Signal Constraints

Rev 1.5 (#22294), Sections 4

.2 & 4.3

all DSTB#s matched to +/- 300 ps.
with 3x dielectric spacing to the DSTB#s.
ADTSB#s should be matched +/- 300 ps.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
CcPU_50S * 0_onM_sE =50_OHM_SE =50_OHM_SE 0_OHM_SE =STANDARD =STANDARD
CPU_27P4S * =27p4_omM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL

NOTE: 7 mil gap

is for VCCSense pair,

which Intel says to r

oute with 7 mil spacing without specifying a target impedance.

Most CPU signals

with impedance requirements are 55-ohm sing

Some signals require 27.4-ohm single-ended impedance.

SOURCE: MCP79 Interface DG (DG-03328-001_v01), Section 2.2

SOURCE: Santa Rosa Platform DG,

Rev 0.9 (#20517), Sections 4

MCP FSB COMP Signal Constraints

le-ended.

.4 & 5.8.2.4

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

ALLOW_ ROUTE

MCP_FSB_COMP

8 MIL

SOURCE: MCP79 In

terface DG (DG-03328-001_vO0l), Section 2.2.4

PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR 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

FSB Clock Constraints
PHYSICAL_RULE_SET LAYER AELOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP

CLK_FSB_100D

=100_omM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

CLK_FSB

=3x_DIELECTRIC H

CLK_FSB

TOP, BOTTOM

=4x_DIELECTRIC

SOURCE: MCP79 In

terface DG

(DG-03328-001_v01), Section 2.2.5

FSB 2X

FSB 4X Signal Groups

signals

FSB 1X Signals

CPU / FSB Net Properties
e

ELECTRICAL_CONSTRAINT_SET E— seactie

[ —=esa_nara_craueo ESB_s0: ESB_pATA FSB D L<15..0>
[CD—=ss_naza_crauzo ESB_50; ESR_paTA FSB_DINV_L<0>
[CO—=sansmag ESB_DSTB_50: ESR_DSTR FSB_DSTB_L_P<0>
[O—=sansmag ESB_DSTB_50: ESB_DSTR FSB_DSTB_L_N<0>
[O—=sa_oara croue ESB_s0. ESB_pATA FSB_D_L<31..16>
[CD—=sa_naza_crauel ESB_50; ESR_paTA FSB_DINV_L<1>
[ —=sansmal ESB_DSTB_50: ESR_DSTR FSB_DSTB_L_P<1>
[ —=sansmal ESR_DSTR S0 ES_psTR FSB DSTB L N<I1>
[ —=saoara croe ESB_s0: FsB_pama FSB D L<47..32>
[ —=sa_naza_craue ESB_50; ESR_paTA FSB_DINV_L<2>
[CO—=sansma ESB_DSTB_50: ESR_DSTR FSB_DSTB_L_P<2>
CO—=sansm ESB_DSTB_50: ESR_DSTR FSB_DSTB_L_N<2>
[ —=saoara croue ESB_s0: ESB_pATA FSB D L<63..48>
[CO—=sanaza_craue ESB_50; ESR_paTA FSB_DINV_L<3>
[CO—=sansm ESB_DSTB_50: ESB_DSTR FSB_DSTB_L_P<3>
[CO—=sansm ESB_DSTB_50: ESR_DSTR FSB_DSTB_L_N<3>
[ —=sa anne croeo ESB_s0. ESB_ADDR FSB A L<16..3>
[ —=sn_anne raueo FSB_50; ESB_ADDR FSB_REQ L<4..0>
[CO—=sa_ansTag ESB_50; FSR_ADSTR FSB_ADSTB_L<0>
: ESB_ADDR_GROUP1 ESB_50: ESB_ADDR FSB_ A 1.<35..17>
: ESB_ADSTRI ESB_50: ESB_ADSTR FSB_ADSTB L<1>
CO—=san ESB_50; ESR_1 FSB_ADS L
[CO—=samrzao v ESB_50: ESR_1 FSB_BREOO_L
[CO—=samezal v ESB_50; ESR_1 FSB_BREQ1 L
Co—=sau ESB_50; ESR_1 FSB_BNR L
CO—=san ESB_50: ESR_1 FSB_BPRI_L
CoO—=san ESB_50; ESR_1 FSB_DBSY L
: ESB_1 ESB_50. ESB_1 FSB_DEFER L

[ S ESR_50; Esp_1 FSB DRDY L
CoO—=san ESR_50; Esp_1 FSB HIT L
CO—=saa ESR_50; Esp_1 FSB HITM L
== ESB_s0. EsB 1 FSB_LOCK L
CO—=saceursz L ESB_50; ESR_1 FSB_CPURST L
CO—=san ESB_50; ESB_1 FSB_RS_L<2..0>
Co—=sau ESR_50; Esp_1 FSB_TRDY L
: PIL N PU_50: PU_AGTT. CPU_A20M L
O —ceunsm PU_S0. PU_AGTL CPU_BSEL<2..0>
CO—ceuemrr 1 PU_50. PU_AMTL CPU_FERR L

: PIL 2 PU_50; PU_AGTL CPU_IGNNE_TL
[CO—ceunuzs PU_50. PU_AGTL CPU_INIT L

: PIL NC_R. PU_50; PU_AGTL CPU_INTR

: PIL NC_R. PU_50; PU_AGTL CPU_NMI
[CO—<ceu_exacior & PU_s50 PU_AGTL CPU_PROCHOT L
[CD—ceueuzan PU_s50 PU_AGTL CPU_PWRGD

: PIL N PU_50: PU_AGTT, CPU_SMI_L

D PLI N PU_50; PU_AGTL CPU_STPCLK_L
[ SREHESEESE ) PU_50. PU_AMTL PM_THRMTRIP_L
D —=saceuste v PU_50. PU_AGTL FSB_CPUSLP_L
[O—ceuerausa PU_50. PU_AGTL CPU_DPSLP_L
[CO—ceunexste L PU_s50 PU_AGTL CPU_DPRSTP_L
[CD—ceuaswy PU_50; PU_aGTL FSB DPWR L

O ceu cawe Mce_s0. Mce_rsn_comp MCP_BCLK VML_COMP_VDD
Oz ceu_cae Mce_s0. Mce_rsn_comp MCP_BCLK VML_COMP_GND
[ MCP_50: MCP_FSR_coup MCP_CPU_COMP_VCC
Oz ceu cae Mce_s0. Mce_rsn_comp MCP_CPU_COMP_GND
[O—=sacrx ceu LK _rsm 100D LK _rsp FSB_CLK CPU P
[ —=sacrx ceu LK _rsm 100D LK _rsp FSB_CLK_CPU_N
CO—=sacux e LX_FSn_100n LK FSh FSB_CLK_ITP_P
CO—=sacux e LK_FSR_100D LK FSH FSB_CLK_ITP_N
CD—=sacuxuce LK_FSR_100D LK FSh FSB_CLK_MCP_P
CO—=sacixuce LK _rsm 100D LK _rsp FSB_CLK MCP_N
CO—ceu e PU_s50 CPU_IERR L
o PU_50 PU_AGTL PM_DPRSLPVR
: (See above) PU_50; PU_AGTL IMVP_DPRSLPVR
[ ceucrzer PU_50. PU_GTIREF CPU_GTLREF
CO—<ceucame PU_S0. PU_coup CPU_COMP<3>
CO—<ceucome pU_27p4 pu_coup CPU_COMP<2>
O —<ceucome pU_50 pu_coup CPU_COMP<1>
CO—<ceucome pU_27p4 pu_coup CPU_COMP<0>
Doz PU_50; PU_ITP XDP_TDI
CO—xee_mo PU_50; PU_ITP XDP_TDO

[— S PU_50; PU_ITP XDP_TMS
CO—xeexcx PU_50; PU_ITP XDP_TCK
[CO—xee_tmsz1 PU_50. PU_TTR XDP_TRST L
CO—xeemeu s PU_50. PU_TTE. XDP_BPM_L<4..0>
CO—xee e PU_50; PU_ITP XDP_BPM_L<5>
[CO——(ESB_CPURST L) PU_S0 PU_TTP XDP_CPURST L
[— PU_50; PU_gMIL CPU_VID<6..0>
[ PU_50 PU_aMTL IMVP6_VID<6..0>
O PU_27P4 PUL CPU_VCCSENSE P
[— R PU_27P4 PUL CPU_VCCSENSE N
: (CPU _VCCSENSE) PLL P4 PIL IMVP6_VSEN_ P
[CO—(CRU_VCCSENSE) pU_27p4 P11 IMVP6_VSEN N
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CPU/FSB Constraints
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Memory Bus Constraints

Memory Bus Spacing Group Assignments

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_405 * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
MEM_40S_VDD N =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
MEM_70D N =70_onm_p1Fr =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF
MEM_70D_VDD N =70_onm_p1Fr =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MEM_CLK2MEM N :1_SPACING 2
MEM_CTRL2CTRL N :1_SPACING 2
MEM_CTRL2MEM N =2.5:1_SPACING 2
MEM_CMD2CMD N .5:1_SPACING 2
MEM_CMD2MEM N :1_SPACING 2
MEM_DATA2DATA N =1.5:1_SPACING 2
MEM_DATA2MEM N 1_SPACING 2
MEM_DQS2MEM N 1_SPACING 2
MEM_20THER N 25 MIL 2

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMD MEM_CLK * MEM_CMD2MEM
MEM_CLK MEM_CTRL * MEM_CLK2MEM MEM_CMD MEM_CTRL, * MEM_CMD2MEM
MEM_CLK MEM_CMD * MEM_CLK2MEM MEM_CMD MEM_CMD * MEM_CMD2CMD
MEM_CLK MEM_DATA * MEM_CLK2MEM MEM_CMD MEM_DATA * MEM_CMD2MEM
MEM_CLK MEM_DQS * MEM_CLK2MEM MEM_CMD MEM_DOS * 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 * MEM_CTRL2MEM MEM_DATA MEM_CLK * MEM_DATA2MEM
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL MEM_DATA MEM_CTRL * MEM_DATA2MEM
MEM_CTRL MEM_CMD * MEM_CTRL2MEM MEM_DATA MEM_CMD * MEM_DATA2MEM
MEM_CTRL MEM_DATA * MEM_CTRL2MEM MEM_DATA MEM_DATA * MEM_DATA2DATA
MEM_CTRL MEM_DOS * MEM_CTRL2MEM MEM_DATA MEM_DQS * 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 * MEM_DQS2MEM MEM_CLK * * MEM_20THER
MEM_DOS MEM_CTRL * MEM_DQS2MEM MEM_CTRL * * MEM_20THER
MEM_DQS MEM_CMD * MEM_DQS2MEM MEM_CMD * * MEM_20THER
MEM_DOS MEM_DATA * MEM_DQS2MEM MEM_DATA * * MEM_20THER
MEM_DOS MEM_DQS * MEM_DQS2MEM MEM_DOS * * MEM_20THER

Need to support MEM *-style wildcards!
DDR2:

DQ signals should be matched within 20 ps of associated DQS pair.
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirement.

All DQS pairs should be matched within 100 ps of clocks.

CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps.

A/BA/cmd signals should be matched within 75 ps, no CLK matching requirement.

All memory signals maximum length is 1.005 ps. CLK minimum length is 594 ps (lengths include substrate).
DQ/A/BA/cmd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

DDR3:

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

DOS intra-pair matching should be within 1 ps, inter-pair matching shoulw be within 180 ps

No DQS to clock matching requirement.

CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps.

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

All memory signals maximum length is 1.005 ps. CLK minimum length is 594 ps (lengths include substrate).
DQ/A/BA/cmd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.3
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112), Section 6.2

MCP MEM COMP Signal Constraints

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.3.4

PHYSICAL_RULE_SET LAYER AR ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_MEM_COMP * ¥ 7 MIL 7 MIL ~STANDARD ~STANDARD ~STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MCP_MEM_COMP * 8 MIL 2

Memory Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING

CO—umacix MEM_70D_vDD MEM_CILK MEM A _CLK P<5..0>
CO—umma cix MEM_70D_vDD MEM_CILK MEM A _CLK N<5..0>
= a o MEM_40s_von MEM_CTRY MEM A_CKE<3..0>
= a cun MEM_40s_von MEM_CTRL MEM A _CS_L<3..0>
CO—uma cun MEM_40s_von MEM_CTRY MEM_A_ODT<3..0>
CO—mmacun MEM_40s_von MEM_cup MEM_A_A<14..0>
D= acun MEM_40s_von MEM_cup MEM A _BA<2..0>
CO—ummacun MEM_40s_von MEM_cup MEM A _RAS L
CO—ummacun MEM_40s_von MEM_cup MEM A_CAS L
CO—ummacun MEM_40s_von MEM_cyMp MEM A WE L
D= ano aveso MEM_40: MEM_DATA MEM A DQ<7..0>
[CO—mano_syre) MEM_40! MEM_DATA MEM A DQ<15..8>
D= ano aves MEM_40! MEM_DATA MEM A DQ<23..16>
D= ano aves MEM_40: MEM_DATA MEM A DQ<31..24>
[CO—=iano avess MEM_40! MEM_DATA MEM_A_DQ<39..32>
D= ano aves MEM_40: MEM_DATA MEM A DQ<47..40>
D= ano avess MEM_40! MEM_DATA MEM A DQ<55..48>
[CO—=ano aves MEM_40: MEM_DATA MEM A DQ<63..56>
D= ano aveso MEM_40: MEM_DATA MEM A_DM<0>
D= a no aves: MEM_40! MEM_DATA MEM A _DM<1>
[CO—mwano svre MEM_40! MEM_DATA MEM A_DM<2>
D= ano aves MEM_40! MEM_DATA MEM A_DM<3>
D= ano avess MEM_40! MEM_DATA MEM A_DM<4>
[CO—=iano aves MEM_40: MEM_DATA MEM_A_DM<5>
[CO—=iano avess MEM_40! MEM_DATA MEM A_DM<6>
D= ano aves MEM_40: MEM_DATA MEM A_DM<7>
D= a noso MEM_70D MEM_no: MEM A_DQS P<0>
[CO—=a noso MEM_70D MEM_no: MEM A DQS N<0>
D= anosy MEM_70D MEM_Do: MEM A DQS P<1>
D= anosy MEM_70D MEM_no: MEM A DQS N<1>
O —umano MEM_70D MEM_no: MEM A _DQS P<2>
CO—umano MEM_70D MEM_Do: MEM A DQS N<2>
CO—umano MEM_70D MEM_no: MEM A DQS P<3>
CO—umano: MEM_70D MEM_no: MEM A DQS N<3>
D= anoss MEM_70D MEM_no: MEM A _DQS P<4>
[CO—=anosa MEM_70D MEM_DO: MEM_A_DOS_N<4>
D= ano MEM_70D MEM_no: MEM A _DQS P<5>
O —umano MEM_70D MEM_no: MEM A DQS N<5>
O ano MEM_70D MEM_no: MEM A _DQS P<6>
D= ano MEM_70D MEM_Do: MEM A DQS N<6>
O —umano MEM_70D MEM_no: MEM A_DQS P<7>
O —umano MEM_70D MEM_no: MEM A DQS N<7>
e cix MEM_70D_vDD MEM_CILK MEM B_CLK P<5..0>
CO—umma cix MEM_70D_vDD MEM_CILK MEM B_CLK N<5..0>
= a o MEM_40s_von MEM_CTRY MEM B_CKE<3..0>
CO—uma o, MEM_40s_von MEM_CTRY MEM_B_CS_L<3..0>
D= a o, MEM_40s_von MEM_CTRY MEM B_ODT<3..0>
D= acun MEM_40s_von MEM_cup MEM B_A<14..0>
CO—umacun MEM_40s_von MEM_cup MEM B_BA<2..0>
CO—umacun MEM_40s_von MEM_cup MEM B _RAS L
= acun MEM_40s_von MEM_cup MEM B_CAS L
CO—umincn MEM_40s_von MEM_cup MEM B WE L
[CO—mn no svrmo MEM_40: MEM_DATA MEM B_DQ<7..0>
D= a no aves: MEM_40: MEM_DATA MEM B_DQ<15..8>
D= a no aves MEM_40! MEM_DATA MEM B DQ<23..16>
[CO—=iano aves MEM_40! MEM_DATA MEM_B_DQ<31..24>
D= a no avess MEM_40! MEM_DATA MEM B DQ<39..32>
D= a no aves MEM_40: MEM_DATA MEM B DQ<47..40>
[CO—u=a no avess MEM_40: MEM_DATA MEM B DQ<55..48>
D= a no aves MEM_40: MEM_DATA MEM B DQ<63..56>
[CO—u=a no aveso MEM_40: MEM_DATA MEM B_DM<0>
[CO—mn_no_svre) MEM_40: MEM_DATA MEM B_DM<1>
D= a no aves MEM_40: MEM_DATA MEM B_DM<2>
D= ano aves MEM_40: MEM_DATA MEM B_DM<3>
[CO—=a no avess MEM_40: MEM_DATA MEM_B_DM<4>
D= a no aves MEM_40: MEM_DATA MEM B_DM<5>
D= a no avess MEM_40: MEM_DATA MEM B_DM<6>
[CO—=ia no aves MEM_40: MEM_DATA MEM_B_DM<7>
[CO—=a noso MEM_70D MEM_no: MEM B_DQS P<0>
[z a noso MEM_70D MEM_Do: MEM B_DQS N<0>
D= a nosy MEM_70D MEM_Do: MEM B_DQS P<1>
D= a nosy MEM_70D MEM_Do: MEM B_DQS N<1>
D= n no MEM_70D MEM_Do: MEM B_DQS P<2>
CO—umn o MEM_70D MEM_Do: MEM B_DQS N<2>
D= n no MEM_70D MEM_Do: MEM B_DQS P<3>
D= n no MEM_70D MEM_Do: MEM B_DQS N<3>
[CO—=a nosa MEM_70D MEM_DO: MEM_B_DOS_P<4>
D= a nosa MEM_70D MEM_Do: MEM B_DQS N<4>
D= n no MEM_70D MEM_Do: MEM B_DQS P<5>
CO—umn no MEM_70D MEM_Do: MEM B_DQS N<5>
CO—umn no MEM_70D MEM_no: MEM B_DQS P<6>
CO—umn no MEM_70D MEM_Do: MEM B_DQS N<6>
O —umn no MEM_70D MEM_Do: MEM B_DQS P<7>
D= n no MEM_70D MEM_no: MEM B_DQS N<7>
[ —tice uew caue MCP_MEM_cOMP MCP_MEM_cOMP MCP_MEM COMP_VDD
e uen caue MCP_MEM_cOMP MCP_MEM_cOMP MCP_MEM_COMP_GND

Memory Constraints
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PCI-Express
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
PCIE_90D * =90_onm_p1Fr =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
CLK_PCTE_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 SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PCIE N =3X_DIELECTRIC 2 PCIE TOP, BOTTOM =4X_DIELECTRIC
CLK_PCIE N 20 MIL 2
MCP_PEX_COMP N 8 MIL 2

SOURCE: MCP79 Interface DG (DG-03328-001_vO0D), Section 2.4

Analog Video Signal Constraints

CRT signal single-ended impedence varies by location:

- 37.5-ohm from MCP to first termination resistor.

- 50-ohm from first to second termination resistor.

- 75-ohm from output of three-pole filter to connector (if possible).

R/G/B signals should be matched as close as possible and < 10 inches.

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

Digital Video Signal Constraints

Sections 2.5.1 & 2.5.2.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR 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 N 1_SPACING 2 CRT CRT * CRT_2CRT
CRT_2CRT N =STANDARD 2
CRT_2CLK N 50 MIL 2
CRT_2SWITCHER N 250 MIL 2
CRT_SYNC N 16 MIL 2
MCP_DAC_COMP N =2:1_SPACING 2

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DP_100D N 00_omy_prrr =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
LVDS_100D N =100_om_pIrF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
MCP_DV_comMP * ¥ 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 N =3x_DIELECTRIC 2 DISPLAYPORT TOP, BOTTOM =4x_DIELECTRIC
VDS N =3x_DIELECTRIC 2 VDS TOP, BOTTOM =4x_DIELECTRIC

LVDS intra-pair matching should be 5 mils.
DisplayPort/TMDS intra-pair matching should be 5 ps.
DIsplayPort AUX CH intra-pair matching should be 5 ps.

Pairs should be within 100 mils of clock length.

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

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

SATA Interface Constraints

Sections 2.5.3 & 2.5.4.

Inter-pair matching should be within 150
No relationship to other signals.

ps.

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

Section 2.7.1.

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
SATA_100D * ~100_omy_pTrE =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
sata * x_DIELECTRIC 2 sata TOP, BOTTOM =3x_DIELECTRIC
SATA_TERMP * 8 MIL 2

ELECTRICAL_CONSTRAINT_SET

PHYSICAL

NET_TYPE

SPACING

pCTE_aon peTE PEG_R2D P<15..0>
pCTR_aon peTE PEG_R2D N<15..0>
pEG_R2D pCTE_aon peTE PEG _R2D C P<15..0>
pCTE_aon peTE PEG_R2D_C_N<15..0>
PEG_D2R pCTE_aon peTE PEG_D2R_P<15..0>
pCTE_aon peTE PEG_D2R_N<15..0>
pCTR_aon peTE PEG_D2R_C_P<15..0>
pCTE_aon peTE PEG _D2R C N<15..0>
pCTE_aon peTE PCIE MINI R2D P
pCTE_aon peTE PCIE MINI R2D N
BCTR MINT B2n pCTE_aon peTE PCIE MINI R2D C P
pCTE_aon peTE PCIE MINI R2D C N
BCTR_MINT 2R pCTR_aon peTE PCIE MINI D2R P
pCTE_aon peTE PCIE MINI D2R N
pCTE_aon peTE PCIE FW_R2D P
pCTR_aon peTE PCIE FW_R2D N
PCIE Py m2D pCTE_aon peTE PCIE_FW_R2D_C_P
pCTR_aon peTE PCIE FW R2D C N
BCTE FW_now pCTE_aon peTE PCIE FW _D2R P
pCTE_aon peTE PCIE FW _D2R N
pCTE_aon peTE PCIE FW D2R C P
pCTE_aon peTE PCIE FW D2R C N
pCTE_aon peTE PCIE EXCARD R2D P
pCTE_aon peTE PCIE EXCARD R2D N
PCTE_ExCARD B2D pCTE_aon peTE PCIE EXCARD R2D C P
pCTR_aon peTE PCIE_EXCARD R2D C N
PCTR_ExcARD nom pCTE_aon peTE PCIE EXCARD D2R P
pCTE_aon peTE PCIE EXCARD D2R N
MCP_PEQ_REFCLX LX_PCTE 100D IX_pcTE PEG _CLK100M P
LX_PCTE 100D IX_pcTE PEG _CLK100M N
MCP_PE1_REFCLX LX_PCTE 100D IX_pcTE PCIE CLK100M MINI P
LX_PCTE 100D IX_pcTE PCIE CLK100M MINI N
MCP_PE2_REFCLX LX_PCTE 100D IX_pcTE PCIE CLK100M FW P
LX_PCTE 100D IX_pcTE PCIE CLK100M FW N
MCP_PE3 REFCIK LX_PCTE 100D IX_pcTE PCIE_CLK100M_EXCARD P
LX_PCTE 100D IX_pcTE PCIE CLK100M EXCARD N
MCP_PEX_CLK_comp Mce_pEX_comp MCP_PEX CLK_COMP
RT_RED RT_S0: BT CRT IG R C PR
RT_GREEN RT_s0: BT CRT IG G Y ¥
RT_BLUE RT_S0: BT CRT IG B COMP PB
RT_Syig RT_s0: RT_SyN CRT IG HSYNC
RT_Syig RT_s0: RT_SyN CRT IG VSYNC
Mce_pac_come MCP_TV_DAC_RSET
Mce_pac_veer Mce_pac_come MCP_TV_DAC_VREF
mups_1G T ne_1oon DISPLAYRORT TMDS_IG_TXC_P
TMnS_TG_T: ne_1oon DISPLAYRORT TMDS_IG TXC N
TMnS_TG_TXD ne_1oon DISPLAYRORT TMDS_IG_TXD P<2..0>
TMnS_TG_TXD ne_1oon DISPLAYRORT TMDS_IG_TXD_N<2..0>
ne_ur ne_1oon DISPLAYRORT DP_IG ML P<3..0>
ne_ur ne_1oon DISPLAYRORT DP_IG ML N<3..0>
ne_Aux cn ne_1oon DISPLAYRORT DP_IG AUX CH P
ne_Aux cn ne_1oon DISPLAYRORT DP_IG AUX CH N
MCP_HDMT_RSET McP_nv_coup MCP_HDMI RSET
MCP_HDMI_VPROBE

MCP_HDMI_VPROBE

MCP_DV_cOMp

L Lyns_100n Ly LVDS_IG A CLK P

L Lyns_100n Lyn LVDS_IG_A_CLK_N

L Lyns_100n Ly LVDS_IG A DATA P<2..0>

L Lyns_100n Ly LVDS_IG A DATA N<2..0>

L Lyns_100n Ly LVDS_IG A DATA P<3>

L Lyns_100n Ly LVDS_IG_A DATA N<3>

L Lyns_100n Ly LVDS_IG B _CLK P

L Lyns_100n Ly LVDS_IG B _CLK N

Lyns_TG_B_pama Lyns_100n Ly LVDS_IG B DATA P<2..0>

Lyns_TG_B_pama Lyns_100n Ly LVDS_IG B DATA N<2..0>

LynS_TG_B_nama Lyns_100n Ly LVDS_IG B DATA P<3>

LynS_TG_B_nama Lyns_100n Ly LVDS_IG B DATA N<3>
MCP_IFPAB RSET

MCP_IFPAR_RSET

MCP_DV_cOMp

MCP_TFPAR_VPRORE MCP_IFPAB_VPROBE
TA_upD_ 2D ATa 100D 2 SATA HDD_R2D C_P
ATa 100D A SATA HDD_R2D_C_N
ATa 100D A SATA HDD_R2D_P
ATa 100D A SATA HDD_R2D_N
TA_BDD_D2R ATa 100D 12 SATA HDD_D2R P
ATa 100D A SATA HDD_D2R N
ATa 100D A SATA HDD_D2R C_P
ATa 100D A SATA HDD_D2R C_N
TA_opn_E2n ATa 100D 12 SATA_ODD_R2D_C_P
ATa 100D A SATA ODD_R2D_C_N
ATa 100D A SATA ODD_R2D_P
ATa 100D A SATA ODD_R2D_N
TA_opn_n2m ATa 100D A SATA ODD_D2R P
ATa 100D A SATA ODD_D2R_N
ATa 100D A SATA ODD_D2R C_P
ATa 100D A SATA ODD_D2R C_N
MCP_SATA TERMP

MCP_SATA_TERMP

ATA_TERMP

0 0000000000000000 00 000000000000 00 0000 0000 0000000 000000000 000000 00000000 000000 00000000
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PCI Bus Constraints

SOURCE: MCP79 In

terface DG (DG-03328-001_vOD),

LPC Bus Constraints

Section 2.8.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
PCI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_PCI_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PCT N =STANDARD 2
CLK_PCT N 8 MIL 2

SOURCE: MCP79 In

terface DG (DG-03328-001_vOD),

Section 2.9.

USB 2.0 Interface Constraints

1.

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
LPC_555 * 5_OHM_SE =55_OHM_SE =55_OHM_SE 5_OHM_SE =STANDARD =STANDARD
CLK_LPC_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
zeC N 6 MIL 2
CLK_LPC N 8 MIL 2

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_USB_RBIAS N =STANDARD 8 MIL 8 MIL =STANDARD =STANDARD =STANDARD
USB_90D N =90_onm_p1FF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
usB N =2x_DIELECTRIC 2 usB TOP, BOTTOM =4x_DIELECTRIC

sMB

=2x_DIELECTRIC

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

HD Audio Interface Constraints

Section 2.11.1.

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.10.1.
SMBus Interface Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
SMB_555 * 5_OHM_SE =55_OHM_SE =55_OHM_SE 5_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

MCP_HDA_COMP

8 MIL

SOURCE: MCP79 In

terface DG (DG-03328-001_vOD),

SIO Signal Constraints

Section 2.12

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR 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 N =2x_DIELECTRIC 2

SOURCE: MCP79 In

terface DG (DG-03328-001_vO0D),

SPI Interface Constraints

Section 2.13

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CLK_SLOW_558 * =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 N 8 MIL 2

SOURCE: MCP79 Interface DG

(DG-03328-001_v0D),

Section 2.14.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SPI_555 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
sPI N 8 MIL 2

13 19

7 19 a1 43 84

7 19 a1 43 84

19 25 84

MCP_USB_RBTA:

MCP_USB_RBTA:

20 96 98

20 96 98

713 21 a4

713 21 a4

MCP_HDA_PULLDN_COMP

MRUS_MCP_0_CrK Mp_ yp SMBUS MCP_0_CLK
MRUS_MCP_0_paTA Mp_ yp SMBUS_MCP_0_DATA
MRS MCR_1_CrK Mp_ yp SMBUS MCP 1 CLK
MRS MCP_1_paTa Mp_ yp SMBUS_MCP_1_DATA
HpA_BIT CLK spa_ spa HDA_BIT_CLK

spa_ spa HDA BIT CLK R
pa_svin spa_ spa HDA_ SYNC

spa_ spa HDA SYNC R
HpA_RST I spa_ spa HDA RST R L

spa_ spa HDA RST L
HpA_SDTNO spa_ spa HDA SDINO

spa_ spa HDA SDIN CODEC
pA_snour spa_ spa HDA_ SDOUT

spa_ spa HDA SDOUT R

MCP_HDA PULLDN_COMP

PM_CLK32K_SUSCLK_R

PM_CLK32K_SUSCLK

PI_CLK

SPI

p1

SPI

PT_MOST

p1

SPI

p1

SPI

PI_MISO

p1

SPI

p1

SPI

PI_Cs0

p1

SPI

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING

O —uce_neau BCT pcT MCP_DEBUG<7..0>
o= BT pcr PCI_AD<23..8>
CO—=cranz BCT pcr PCI_AD<24>
[CO—=cran BT pcT PCI_AD<31..25>
CO—=cran BCT pcr PCI_PAR
CO—=crcnnt BCT pcT PCI_C BE L<3..0>
CO—=craum BCT pcr PCI_IRDY L
CO—=craum BCT pcr PCI_DEVSEL_L
CO—=craum BT pcT PCI_PERR L
CO—=craum BCT pcr PCI_SERR L
CO—=craum BT pcT PCI_STOP L
CO—=crcum BCT pcr PCI_TRDY L
CO—=craum BT pcT PCI_FRAME L

[— S BCT PCT PCI_REQO_L
CO—=crauzos BT pcr PCI_GNTO_L

[ S BCT pcT PCI_REQ1l L
CO—=scrawm BCT pcr PCI_GNT1 L

O mimus BCT pcT PCI_INTW_L
CO—=ecrnx BCT pcr PCI_INTX L
CO—=ecrnwv BT pcr PCI_INTY L

[ S BCT pcT PCI_INTZ L
e eer crx LK_pCT_ LK_pCT PCI_CLK33M MCP R
[— LK_pCT_ LK_pCT PCI_CLK33M MCP
CO—==can Lec Lec LPC_AD<3..0>
[CO—=ecErauz & Lec_ Lec LPC_FRAME_ L
[CD—tecmesmn v Lec Lec LPC_RESET L
e tec crxa LK_LPC_ LK_Lp LPC CLK33M SMC R
[— LK_LPC_ LK_Lp LPC CLK33M SMC
[— LK_LPC_ LK_Lp LPC_CLK33M LPCPLUS
O —usaexza use_oon usn USB_EXTA P

[— use_oon usn USB_EXTA N

[— use_oon usn USB_EXTA MUXED_P
[— use_oon usn USB_EXTA MUXED_ N
CO—usaunu use_oon usn USB_MINI P

[— usn_90n usn USB_MINI_N
[CO—usaexm use_oon usn USB_EXTD_P

[— use_oon usn USB_EXTD_N

[ —usa_cauzza use_oon usn USB_CAMERA_P
[— use_oon usn USB_CAMERA N
CO—usaar use_oon usn USB_BT P

[— use_oon usn USB BT N
[CO—usa_tean use_oon usn USB_TPAD_P

[— use_oon usn USB_TPAD_N
CO—usax use_oon usn USB_IR P

[— use_oon usn USB IR N
[CO—usaexma use_oon usn USB_EXTB_P

[— use_oon usn USB_EXTB N
[CO—usa_excazn use_oon usn USB_EXCARD P
[ usn_90n usn USB_EXCARD_N
[CO—usaexx use_oon usn USB_EXTC P

[— use_oon usn USB_EXTC N

[ MCP_USB_RBIAS_ GND
| —

=

| —

| m—

=

=

=

| —

=

=

=

=

| —

| —

| —

=

—

=

=

=

| —

=

| —

=

| —

p1

SPI
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MCP RGMII (Ethernet) Constraints

88E1116R

SOURCE: MCP73 In

terface DG (DG-02974-001_vO01),

Sections 2.7

.2 & 2.7.4

(Ethernet PHY) Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_MII_CoOMP * =STANDARD 7.5 MIL 7.5 MIL =STANDARD =STANDARD =STANDARD
ENET_MIT_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MCP_BUFO_CLK N =3:1_SPACING 2

ENET_MIT N 12 MIL 2

SOURCE: MCP73 Interface DG

(DG-02974-001_v01),

Section 2.7.4

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ENET_MDI_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
ENET_MDI N 25 MIL 2

NET_TYPE
ELECTRICAL_CONSTRAINT_ SET PHYSICAL SPACING

ez cave MCP MTT coup MCP_MII COMP_ VDD
CO—ucr s coup MCP_MIT COMP MCP_MII COMP_GND
[CO—ice_crxzay auro ENET MTT : MCP_RUFO_crx MCP_CLK25M BUF0_R

[ — ENET_MIT MCP_BUFQ_CIK RTLB211 CLK25M CKXTAL1
D= =t ENET MIT ENET MTT ENET INTR L

[— e ENET MIT ENET MTT ENET_MDIO
== ENET MTT : ENET NTT ENET MDC

D —=er_eumnm ENET MIT ENET MTT ENET PWRDWN L

[ ENET MTT : ENET_MTT ENET CLK125M RXCLK R
[ R ENET MTT : ENET NTT ENET CLK125M RXCLK
[— ENET MIT ENET MTT ENET RXD R<3..0>
CO—=uwr e ENET MIT ENET M1T ENET RXD<0>
[CO—=u=r_kxn_st=ar ENET MIT ENET MTT ENET RXD<3..1>

| e ENET MIT ENET MIT ENET RX CTRL

O —=uer axeix ENET MTT : ENET NTT ENET CLK125M TXCLK
[ S ENET MIT ENET MTT ENET_TXD<0>

[ — ENET MIT ENET MTT ENET TXD<3..1>

[ S ENET MTT : ENET NTT ENET TX_CTRL

[ — ENET MIT ENET MTT ENET RESET L

O —=uer oz ENET MDT 100D ENET_MDT ENET MDI P<3..0>
[— ENET MDT 100D ENET_MDT ENET MDI N<3..0>

Ethernet Constraints

SYNC_MASTER=M98_MLB

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

APPLE INC.

SYNC_DATE=04/01/200

TEE J DRANING NOVDER REV:
D 051-8071
CALE iy oF

NONE 22 o8

]
<




8 7 6 5 4 3 2 1

FireWire Interface Constraints FireWire 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
ELECTRICAT, CoNSTRATNT_SET JE— -
FW_110D * =110_oHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF [o>_mwcom o im . FW PO TPA D .
CO—=uzo rea Ew_110D Fu_Tp FW_PO_TPA N 35 37
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT : EW_PO_TPB EW_110D EW_TP FW_PO_TPB P 35 37
_ [ S FW_110D Fu_TP FW_PO_TPB_N 35 37
FR_IP . ~3:1_SPACING : CO—=ueirea Fw_110n Fu_TP. FW_P1_TPA P 35 37
CO—=uweizea Fw_ 110D EW_TP FW_P1 TPA N s 37
CO—=uweizea Fw_ 110D EW_TP FW_P1_TPB_P 35 37
CO—=uwrizen Fw_ 110D EW_TP FW_P1 TPB N s 37
Port 2 Not Used

FireWire Constraints

SYNC_MASTER=M98_MLB SYNC_DATE=04/01/200
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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

NET_TYPE

1TO1_DIFFPAIR

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 MM

0.1 MM

ELECTRICAL_CONSTRAINT_SET

PHYSICAL

SPACING

O —sunus _scr ME_ p SMBUS_SMC A S3 SCL
CO—sumus _spa ME_ B SMBUS_SMC A S3 SDA
s L ME_ up SMBUS_SMC B_S0_SCL
CO—=umus suc s so sna ME_ B SMBUS_SMC_B_SO_SDA
O —sumus_suc 0 so scx ME_ up SMBUS_SMC_0_S0_SCL
O —sumus suc 0 s soa ME_ B SMBUS_SMC_0_SO_SDA
[CO—=sumus_suc ssa sc ME_ B SMBUS_SMC_BSA_SCL
O —sumus suc nsa soa ME_ B SMBUS_SMC_BSA SDA
O —sumus_suc_maur scx ME_ B SMBUS_SMC_MGMT_SCL
O —sumus_suc_uaur soa ME_ B SMBUS_SMC_MGMT SDA

SMBus Charger Net Properties

ELECTRICAL_CONSTRAINT_SET

PHYSICAL

NET_TYPE

SPACING

CHGR_CSI_P

[O—cuas car 1701 _nrEFeaTR
[— 1TQ1_DIFFRATE CHGR_CSI N
[O—cu= cso 1701 _nrEFeATR CHGR_CSO_P
[ 1701 _nrEFeATR CHGR_CSO_N

SMC Constraints
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GDDR3 Frame

Buffer Signal Constraints

From T18 MXM

Digital Video Signal Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
GoDR3_40RSSSE . - -10_omn_se 0.095 12.7 me -stawDARD -staNDARD
GopR3_d0sE . ~10_om_sz -10_omn_se 0.095 -10_omn_se -stawDARD =sTANDARD
GooR3_80D . ~so_omyorer -80_omn_p1er 0.095 -80_omn_prer -80_om_p1rr -80_om_prr
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
GopR3_cLK . -2.5:1_seactnG :
GooR3_Cip . -2.5:1_seactnG :
GoDR3_DATA . -2.5:1_seactnG :
GDDR3_DOS . =2.5:1_seaciG :

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DP_100D * =100_oRM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
LvDS_100D * -100_ony_p1FE =100_OHM_DIFF =100_OHM_DIFF =100_oHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DISPLAYPORT * x_DIELECTRIC ? DISPLAYPORT TOP, BOTTOM =4x_DIELECTRIC
LVDS * =3x_DIELECTRIC 2 LVDS TOP, BOTTOM =4x_DIELECTRIC

LVDS intra-pair matching should be 5 mils.
DisplayPort/TMDS intra-pair matching should be 5 ps.
DIsplayPort AUX CH intra-pair matching should be 5 ps.

Pairs should be within 100 mils of clock length.

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

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

Inter-pair matching should be within 150 ps.
No relationship to other signals.
Sections 2.5.3 & 2.5.4.
MUXGFX Net Properties
WeT_Tier

LECTRICAL_CONSTRAINT SET PavsICAL seacTG

D —wsacx s LVDS A CLK P 81 84
D —uwsacx s LVDS A CLK N 81 84
D —wsanaw s LVDS A DATA P<2..0> 701 84
D —wsanaw s LVDS A DATA N<2..0> —
D —wsncx s LVDS B CLK P 781 84
D —wsncx s LVDS B CLK N 81 84
D —wssnan s LVDS B DATA P<2..0> [
D —wsnmaw s LVDS B DATA N<2..0> 701 8¢
0 s LVDS CONN A CLK F P 778
0 s LVDS CONN A CLK F N 778
0/ s LVDS CONN B CLK F P 778
[ s LVDS CONN B CLK F N 778
0/ s LVDS CONN A CLK P 78 81
0/ s LVDS CONN A CLK N 78 81
[ s LVDS CONN A DATA P<2..0> ——
0/ s LVDS CONN A DATA N<2..0> ——
0/ s LVDS CONN B CLK P 78 81
0/ s LVDS CONN B CLK N 78 81
0/ s LVDS CONN B DATA P<2..0> ——
0/ s LVDS CONN B DATA N<2..0> F——
e S ne_1oon DISPLAYPORT DP_MI, C P<3..0> o2
0 ne_1oon DISPLAYPORT DP_MI,_C N<3..0> o2
[ ne_1oon DISPrAVRORT DP_MI, P<3..0> o 62
B ne_1oon DISPrAVRORT DP_MI, N<3..0> o 6z
[ ne_1oon DISPLAYPORT DP_MI, CONN P<3..0> o
B ne_1oon DISPLAYPORT DP_MI,_CONN_N<3..0> o2
Do auxcn ne_1oon DISPLAYPORT DP_AUX CH C P 61 82
ED—oeauxcn ne_1oon DISPLAYPORT DP_AUX CH C N 61 82

GDDR3 FB A/B Net Properties

ELECTRICAL_CONSTRAINT_SET

PrvsICAL

WET_TPE

spacTNG

CLK P<0>

CLK N<0>

CLK P<1>

LK _N<1>

MA<1..0>

MA<12..6>

BA<2..0>

RAS L

cas L

s
o
R O O I O

UMA<5. .2>

WDQS<0>

WDQS<1>

WDQS<2>

>

WDQS<3>

RDQS<0>

RDQS<1>

RDQS<2>

>

RDQS<3>

DQ<7..0>

DO<15..8>

DQ<23..16>

s
o
>

DQ<31..24>

DOM L<0>

DOM L<1>

DOM L<2>

> [ [

DOM L<3>

I
o
>

WDQS<4>

WDQS<5>

WDQS<6>

WDOS<7>

RDOS<4>

RDQS<5>

RDQS<6>

I
o
>

RDQS<7>

DQ<39..32>

DQ<47..40>

DQ<55..48>

> [

DQ<63..56>

I
o
>

DOM L<d>

L<5>

L<6>

M
M
M
M

L<7>

0 0000 0000 0000 0000 0000 0000 9000 0000 00 090000000 0000

cs1 L

@
©
o

Net Properties

ELECTRICAL_CONSTRAINT_SET

PrvsICAL

WET_TYPE

spacTNG

GPU_CLK27M

GPU CLK27M SS

Luns_rc_a_cux . LVDS G A CLK P
Luns_rc_a_cux . LVDS EG A CIK N

. LVDS EG A DATA P<2..0>
Luns_rc_a_oa . LVDS EG A DATA N<2..0>
Luns_rc_p_oa . LVDS EG B DATA P<2..0>
Luns_rc_p_oa . LVDS EG B DATA N<2..0>

00 000000

DP_EG ML P<3..0>

e ne_100n Drseraveort
e ne_100n Drseraveorr DP_EG ML N<3..0>
ED—seauwcn ne_100n Drseraveort DP_EG_AUX_CH_P
ED—teaumcs ne_100n Drseraveort DP_EG AUX CH N
[ ne_1oon Drseraveorr DP_EG AUX CH C P
B ne_1oon Drseraveorr DP_EG AUX CH C N

GDDR3 FB C/D Net Properties

0000 0000 9000 0000 0000 0000 0000 0000 00 000000000 0000

wer_Tees
ELECTRICAL_CONSTRAINT_SET PrvSICAL seacTiG
FB B CLK P<0> 71 73 80
FB B CLK N<0> 71 73 80
FB B CLK P<1> 71 73 80
EB B CLK N<1> 71 73 80
" EB B MA<1..0> 71 73 80
4 FB B MA<12..6> 77173 80
4 FB B BA<2..0> 77173 80
N FB B RAS L 71 73 80
4 FB B CAS L 77173 80
N FB B WE L 7173 80
N FB B CKE 71 73 80
N FB B CSO L 77173
4 FB B DRAM RST 71 73 80
" EB B LMA<S..2> 71 73 80
" FB B UMA<5..2> 71 73 80
" FB B WDQS<0> 71 73 80
s " FB B WDQS<1> 7173 80
" FB B WDQS<2> 71 73 80
" FB B WDQS<3> 71 73 80
" FB B RDQS<0> 7173 80
s " FB B RDQS<1> 71 73 80
" FB B RDQS<2> 71 73 80
" FB B RDQS<3> 71 73 80
" FB B DQ<7..0> 77173 80
L " EB B DO<15..8> 77173 80
" FB B DQ<23..16> 77173 80
" FB B DQ<31..24> 77173 80
" FB B DOM L<0> 7173 80
s " FB B DOM L<1> 7173 80
" FB B DOM L<2> 71 73 80
" FB B DOM L<3> 71 73 80
" FB B WDQS<4> 71 73 80
s " FB B WDQS<5> 7173 80
" FB B WDQS<6> 71 73 80
" EB B WDQS<7> 71 73 80
" EB B _RDOS<4> 71 73 80
s " FB B RDQS<5> 7173 80
" FB B RDQS<6> 7173 80
" FB B RDQS<7> 71 73 80
" FB B DQ<39..32> 771 73 80
. " FB B DQ<47..40> 77173 80
" FB B DQ<55..48> 77173 80
" FB B DQ<63..56> 77173 80
" FB B DOM L<4> 7173 80
s " FB B DOM L<5> 71 73 80
" EB B DOM L<6> 71 73 80
" FB B DOM L<7> 71 73 80
" Y FB B CS1 L 71 80

GPU (G96) Constraints

SYNC_MASTER=M98_MLB

SYNC_DATE=05/01/200!

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY

PROPERTY OF APPLE COMPUTER
AGREES TO THE FOLLOWING

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

INC. THE POSSESSOR

APPLE INC.
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ALLOW ROUTE M99 Specific Net Properties M99 Specific Net Properties
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
hd NET_TYPE NET_TYPE
SENSE_1701_555 . et orrrmn =55_om_sE =55_om_sE =55_om_se _orrrearr -1:1_prrreaIR LECTRICAL_CONSTRATNT_SET PrvsTcAL seactic LECTRICAL_CONSTRATNT_SET PrvsToAL seactic
T P<3..0> 34
[ . —ss_oms_ss o5 _oms_ss —ss_oms_ss J— IE— =
s N<3..0> 30
DIFFPAIR . =1:1_DIFFPAIR _DIFFPAIR =1:1_DIFFPAIR E ATA_100D \TA SATA ODD R2D UF P 38
E ATA_100D \TA ATA_ODD_R2D UF N 38
0 ATA 100D A SATA ODD D2R UF P 38
= LK_PCTE_100D LK_PCIE PCIE CLK100M MINI CONN P 7 30
0 ATA 100D T2 SATA ODD D2R UF N 2
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET B LX_PCTE_100n 1x_pCIE PCIE CLK100M MINI CONN N 7 30

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT B ATA_100n 2 ATA_HDD D2R UF P 38

S . B 1701 _nrEFRATE CHGR CSI R P 0
cLx_rsn o . onp_pame B ama_100n o2 SATA HDD D2R UF N 38 =
. B 1701 _nrEFeaTR CHGR CSI R N
cru_cour o . f— = = B 1701 prerearn CHGR CSO R P 45 60
THERM . _spacie B [ ATA_100n 2 ATA_HDD R2D UF N 38
B 1701 _pTEERATR CHGR CSO R N s 0
CPU_GTLREF GND. . GND_P2MM o
AuDIO . :1_SPACING ? D —usa_exza, USB2 EXTA MUXED P 39
B USB2 EXTA MUXED N
cpu_veesense o Gnp_pzme N MercoREISNS. B oo D —tusa_sxea 39
[ — [ED—usn_exra) USB2 LT1 P 7 2
rsp_osto rsp_osTo . Gnp_pzme - iza MCPCORETSNS N 6 6a = USB2 LTI N
Py (usn_exma) 739
. szon D2 P ar =
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = D —wusa_zxm, CONN TPAD USB P
S B Jzo cruTHMSNS D2 N o
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET - [ED— sz _sxm, CONN_TPAD USB_ N
EnETCONY . 25 wins B B soon CPu_THERMD P 10 47 USB CAMERA CoNN B
- (usn_camMERA) 7 30
ENET_MDT oo . GND_p2mm [ S = L THTEEL 1 10 a7 = USB CAMERA CONN N
(usn_camMERA) 7 30
m izo GPUTHMSNS D P - =
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = [ CONN USB2 BT P 7 30
B szon GPUTHMSNS D N o
L 0 CONN USB2 BT N 7 30
o . =sTaNDARD B NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET [ S iza SPU_TDTODE P a7 75 USB LT2 P
739
iz GPU_TDIODE N a7 =
- . I , cux pers a . - = Fromn USB LT2 N 73
B szon MCPTHMSNS D P 747
[ USB2 EXCARD CONN P 7 31
re1E o . op_p2m [ 1701 MCPTHMSNS D N 77 USB2 EXCARD CONN N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ szon MCP_THMDIODE P 2 a7 = v
- — samA anp . GNp_p2m = o THMDIODE 1t [ N DP_IG AUX CH C P o1
= Ao L 21 a7
| ] op 1000 DP_IG AUX CH C N
c-ra oo 100 use o . pg—— — - 1V05CPUISNS R_P 16 = o
- = [ED—tice s RercIx LX_PCTE 100D IX_pcTE PCIE_CLK100M FC_P
PuR_p2me . 0.20 w1 1000 B Jzo 1VO5CPUISNS R N 16 an — =
— cLx_pcte Sb_povER . PuR_p2me DDRISNS_R_P B LX_PCTE 100D 1x_pCIE PCIE CLK100M FC N
= e ED—BciE re r2p PCIE FC R2D C P
sam sB_powER . PuR_p2un e 1201 DDRISNS R N a6 —
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET GPULSENS B B PCIE FC R2D C N
153 — 46
. = PCIE FC_D2R PCIE FC D2R P
MEM_CLK anp . GNp_p2um i ShromER T [ 1701 GPUISENS N a6 = DOTE FC D2R N
e 1V05CPU_P 46 65 =
. = PCIE FC R2D P
»EN_CUD o Gnp_pzme = o 1V05CPU N o [
DDRISNS P = PCIE _FC_RZD N
ey o oe-ram | ween g DRSNS N . B 1x_pcTE 1000 Lk _pcrE PCIE CLK100M EXCARD CONN N .
e _oATA o . f— L sk . =B X _pCTE 100D 1 _peTE PCIE CLK100M EXCARD CONN P 7.
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET — iz P1VS8GPU_P. a6 =R =
= — = — - S P1VEGPU N B PK_oUT DIEFRATE aunTQ SPKRAMP L1 OUT P 756 57
MEN_DOS o . Gnp_pzme - Jzo a6
Lvps oo . GNp_p2um ::6 L TSNS CPU P - = DIFFRAIR AUDTO ziimmz i; gzi S 7 56 57
PK_oUT DIFFRATE aunTO RAM
— - ISNS_CPU_N s = 756 57
0 DIEFRATE aunTQ SPKRAMP_ L2 OUT N 7 56 57
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP o GND B PX_ouT DIFFRATE AunTo SPKRAMP_R1 OUT P 7 56 57
DIEFRATE aunTQ SPKRAMP_R1_OUT N 756 57
MEM_40S * 0.09 MM 100 MIL J_ = SPKRAMP R2 OUT P
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE Eo—SBkour DIFFRATR AUDRIQ RAM 7 56 57
o PP3V3 S5 7 s B DIFERATR aunTQ SPKRAMP_R2 OUT N 756 57
MEM_408_VDD ; 0.0 mt 100 M1t Pp3v3 s0 SPKRAMP_LFE OUT P
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [ — 789 = ZE OUT Lt Sl 7 56 57
PP1VS S0 ~ DIFERATR aunTQ SPKRAMP_LFE OUT N 756 57
MEM_70D * 0.09 MM 100 MIL D P1VBGPUISNS P
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = Azl
E 1701 P1V8GPUISNS N
MEM_70D_vDD * 0.09 MM 100 MIL - T veceuren usp. ExzC B
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = A RE a° ED 2001 o8
m 1701 P1V8BGPUISNS R N 46 USB_EXTC N 20 91 98
PCIE_90D * 0.09 MM 100 MIL D m USB LT3 P
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = 708
0 USB LT3 N 798
USB_90D TOP 0.1 MM 500 MIL @ ASIC 1 FLSH ! NF_CLE_R 96
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE e . eren NF_ALE R 6
MCP_DV_COMP TOP 0.1 MM 500 MIL E ASIC 1 FLSH_: NF_CEO_L_R 96
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ED—ssic . e NF CE1 L R -
MCP_MEM_COMP TOP 0.1 MM 500 MIL ED—asie— 2 FLSH_ NF_REQO L R 96
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ED—ssic . eran NF_WEQ L R 6
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 ED—asic FLSH_ NF_CLE R 96
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ED—ssic eren NF_ALE_R a6
MCP_DV_COMP * 0.25 MM 250 MIL @ ASIC FLSH_: NF_CEO_L_R 96
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ED—ssic eran NF_CE1 L R a6
CPU_27P4sS BOTTOM 0.23 MM 100 MIL ED—asic FLSH_ NF_REO L R 96
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE s Ersn_ NF_WEQ L R a6
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
astc FrsE NF_CLE %
MEM_40S ISL4,ISL9 E - NF ALE
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ED—2sted ELSH 26
astc Frsn NF_CEQ_L 96
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ED—2ste ELSH 26
astc FrsE NF_REQO L %
MEM_70D ISL4,ISL9 @ o NF WEO L
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE D E— i
MEM_70D_vDD 1813, 15110 N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ED—ssc Eran NF_CLE a6
Ground-referenced memory signals (DQ,DQM,DQS) MAY route on ISL9 (VDD-referenced plane)but not next to VDD island. ED—2sc FLSH_! NF_ALE 96
Forces power-referenced memory signals (CLK,ADDR,CTRL) to not route on ISL3, ISL4 & ISL10(GND-referenced planes). D —as1e FLSH_! NF_CEO_L 96
ED—sic FrsE NF CE1 L s
. . . D2 FLSH_ NF_REQ_L 96
Graphics ,SATA Constraint Relaxations s rrsn_ NF_WEO L %
Alternate diffpair width/gap through BGA fanout areas (95-ohm diff)

NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL_RULE_SET Project Specific Constraints
tos_1000 5o 100_prer._sca FLASH MEMORY BUS CONSTRAINTS SYNC_MASTER=M98 LB SYNC_DATE=04/01/200
1000 oA 100_DIFF_BGA PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP NOTICE OF PROPRIETARY PROPERTY
saTA_1000 sea 100_b1FF_BGA FLSH_555 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY

PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
s : I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Memory Constraint Relaxations
II NOT TO REPRODUCE OR COPY IT
. III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
Allow 0.127 mm necks for >0.127 mm lines for GMCH fanout.
ALLOW ROUTE TEE J DRANING NOVDER REV
PHYSICAL_RULE_SET LAYER ALON Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
D 051-8071 B
MEN_70D soTTOM 0.127 w1 6.35 m
APPLE INC. —— —
NONE 96 98
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M99 Board-Specific Spacing & Physical Constraints

BOARD UNITS [ ALLEGRO
BOARD LAYERS BOARD AREAS HEE ot i) | VERETON
op, 1512, 1583, 154 i, u wo_rer, mon - 1.5

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
beEAULT . ¥ -50_onn_se -50_onn_se 10 e o e o beEAULT . 0.1 e : . . Bea Bca_pume
StanoARD . ¥ -pEFAULY -pEFAVLY 10 e -pErAULT -perAULY StaNoARD . -pEFAVLY : e oLk . Bea Bca_pat
Bca_pumt . -pEFAVLY : cux_rse . Bea Bcn_pamt
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
hd BGA_P2MM . =DEFAULT ? CLK_PCIE . BGA BGA_P2MM
55_omn_sE 0P, BOTTOM ¥ 0.090 11 0.090 11
Bea_pamt . -pEFAVLY : cu_stow . Bea Bca_pait
55_om_se . ¥ 0.076 0.076 -sTaNDARD -stawDARD -staNDARD
rsn_bste rsn_bste Bea BeA_pamt
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
NOTE:From T18 MLB, changed to reflect M99 stackup.
ALLOW ROUTE 1.5:1_seactnG . 0.15 e :
PHYSICAL_RULE_SET LAYER ALLOW ROY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
1.8:1_spAcTNG . 0.18 w1 : SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
s0_om_se 0P, BOTTOM ¥ 0.110 w1 0.095 m1
2:1_spacine . 0.2 me : 2X_DIELECTRIC * 0.140 MM 2
so0_om_se . ¥ 0.090 0.090 -sTaNDARD -stawDARD -stawDARD
2.5:1_seactne . 0.25 me : 3X_DIELECTRIC * 0.210 MM 2
3:1_seactne . 0.3 me : 4X_DIELECTRIC * 0.280 MM 2
4:1_spactne . 0.4 e : 5X_DIELECTRIC * 0.350 MM 2
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
40_om_se 0P, BOTTOM ¥ 0.165 w1 0.095 w1
40_om_se . ¥ 0.135 0.135 -sTaNDARD -stawDARD -staNDARD
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
2774_omn_se 0P, BOTTOM ¥ 0.310 w1 0.095
2774_omn_se . ¥ 0.250 i 0.250 -sTaNDARD =sTANDARD =sTANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
70_om_p1rr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -staNDARD 161 preeeaIR . ¥ =sTANDARD =sTANDARD =sTANDARD 0.1 0.1
70_om_p1rr 1513, 1584 ¥ 0.160 w1 0.160 w1 0.175 0.175
70_om_p1rr 1519, 15110 ¥ 0.160 w1 0.160 w1 0.175 0.175
70_om_p1rr 1512, 15011 ¥ 0.170 w1 0.170 w1 0.150 My 0.150 My
70_om_p1rr 0P, BOTTOM ¥ 0.170 w1 0.095 w1 0.150 My 0.150 My
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
a0_om_prr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -staNDARD
80_om_o1rr 1513, 1584 ¥ 0.125 w1 0.125 w1 0.180 0.180 My
80_omm_o1rr 1519, 15110 ¥ 0.125 w1 0.125 w1 0.180 0.180 My
80_om_o1rr 1812, 15011 ¥ 0.140 w1 0.140 11 0.190 0.190 My
80_om_o1rr 0P, BOTTOM ¥ 0.140 w1 0.095 m1 0.150 0.190 My
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_om_prr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -staNDARD
90_omm_o1rr 1513, 1584 ¥ 0.102 w1 0.102 w1 0.220 0.220
90_omm_o1rr 1519, 15110 ¥ 0.102 w1 0.102 w1 0.220 v 0.220
90_omm_o1rr 1812, 15011 ¥ 0.115 w1 0.115 w1 0.230 0.230
90_omm_o1rr 0P, BOTTOM ¥ 0.115 w1 0.095 w1 0.230 0.230
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
100_omi_p1rr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -staNDARD 100_prre_saa . - -100_om_p1er -100_om_p1er -100_omn_p1er -100_om_p1rr -100_om_p1rr
100_os_o1rr 1513, 1584 ¥ 0.080 11 0.080 11 0.200 0.200 100_b1FF_BGA 1513, 1584 ¥ 0.075 w1 0.075 w1 0.125 v 0.125 v
100_os_o1rr 1519, 15110 ¥ 0.080 11 0.080 11 0.200 0.200 100_b1FF_BGA 1519, 15110 ¥ 0.075 w1 0.075 w1 0.125 v 0.125
100_OHM_DIFF 1SL2,ISL11 Y 0.089 MM 0.089 MM 0.220 MM 0.220 MM NOTE: 100_DIFF_BGA is 100-ohms differential impedance on outer layers and 95-ohms on inner layers.
100_os_o1rr 0P, BOTTOM ¥ 0.089 m1 0.089 11 0.220 0.220
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
110_omi_p1er . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -staNDARD
110_om_o1rr 1583, 1584 ¥ 0.077 w1 0.077 w1 0.330 0.330 My
110_om_o1rr 1589, 15110 ¥ 0.077 w1 0.077 w1 0.330 0.330 My
110_om_o1rr 1812, 15011 ¥ 0.077 w1 0.077 w1 0.330 0.330 My
110_om_o1rr 0P, BOTTOM ¥ 0.077 w1 0.077 w1 0.330 0.330 My
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Port Power Switch LEFT USB PORT C

ENABLE TIED LOW SO INPUTI'II‘)IOgER SOURCE MUST BE S3!!!

CR AL CRITICAL
LC325
uc380 FERR-220-OHM-2.5A
TPS2068
30 8 _=PP5V_S3 RTUSB IN1 ouri| & ° PP5V_S3 _RTUSB_C_ILIM ° L 2 7 PP5V_S3 RTUSB C F
HIN LINE WIDTH=0.5 mm HIN LINE WIDT
Msop MIN NECK WIDTH=0.375 mm 0603 MIN NECK_WIDT
N2 VOLTAGE=5V VOLTAGE=5V CRITICAL
25 1
: oo Sorae 58326
USB
20 (oUM—USB _EXTC OC L 5qoc* 20 2 CRITICAL PRT-TH-M97-3
4 Y CERM LC320 5
EN 8 402
ouT! 90-0HM-100MA
bLellS :I:( D
GND__TPAD = SR OMIT
1 CRITICAL 4 m_: 56 7USB_LTB_N |
€C380 ! 1 cc381 pr— o
10UF —— CCI30§J§ | .]*cc386 M 15
208 —T —
63 208 p— 1 2 56 ;USB_LTB P o
X5R 2 6.3V, 2 6.3V 4
603 XSR POLY-TANT O
603 CASE-B2-SM o o o s
' IEEEE - :
A4 VBUS p 8
RCLAMPO0502N
sLP1210N6
USB_EXTC_N
96 91 20 BT CRITICAL
56 91 20(ET)—USB_EXTC P
PLACE LC320 AND LC325 AT CONNECTOR PIN
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
514-0638 1 CONN, RCPT, USB, HB, 47 JC320 CRITICAL
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