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BOM Variants

Bar Code Labels / EEE #'s

BOM NUMBER BOM NAME BOM OPTIONS PART NUMBER | QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION DRAM CFG CHART
639-0651 PCBA,MLB,HY 2GB,SS CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DX7,DDR3:HYNIX_ 2GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DX7] CRITICAL EEE:DX7
639-1055 PCBA,MLB,HY 2GB,MU CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD15,DDR3:HYNIX_ 2GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOL] CRITICAL EEE:DDOL VENDOR CFG 1 CFG 0
639-1048 PCBA,MLB,HY 2GB,TY CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD0OX,DDR3:HYNIX_ 2GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOM] CRITICAL EEE :DDOM
639-1043 PCBA,MLB,HY 4GB,SS CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD0Q,DDR3:HYNIX_ 4GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDON] CRITICAL EEE :DDON HYNTX 0 0
639-1044 PCBA,MLB,HY 4GB,MU CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DDOR,DDR3:HYNIX_ 4GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOP] CRITICAL EEE:DDOP SAMSUNG 1 0
639-1039 PCBA,MLB,HY 4GB,TY CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DDOL,DDR3:HYNIX_ 4GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDO0Q] CRITICAL EEE:DD0Q
639-1045 PCBA,MLB,SA 2GB,SS CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DDOT,DDR3: SAMSUNG_2GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOR] CRITICAL EEE:DDOR MICRON 0 1
639-1054 PCBA,MLB,SA 2GB,MU CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD14,DDR3: SAMSUNG_2GB, CAPS: MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOT] CRITICAL EEE:DDOT ELPIDA 1 1
639-1049 PCBA,MLB,SA 2GB,TY CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD0Y,DDR3: SAMSUNG_2GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOV] CRITICAL EEE:DDOV
639-1052 PCBA,MLB,SA 4GB,SS CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD12,DDR3: SAMSUNG_4GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOW] CRITICAL EEE :DDOW SIZE Cre 2 DIE REV cre 3
639-1046 PCBA,MLB,SA 4GB,MU CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD0OV,DDR3: SAMSUNG_4GB, CAPS : MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOX] CRITICAL EEE:DDOX 2GB 0 A 0
639-1040 PCBA,MLB,SA 4GB,TY CAP,K99 K99_CMNPTS,CPU:1.6GHZ, EEE:DDOM, DDR3: SAMSUNG_4GB,CAPS: TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DDOY] CRITICAL EEE:DDOY
639-1042 PCBA,MLB,MI 2GB,SS CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DDOP,DDR3 :MICRON_2GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DD10] CRITICAL EEE:DD10 acs 1 B 1
639-1053 PCBA,MLB,MI 2GB,MU CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD13,DDR3 :MICRON_2GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DD11] CRITICAL EEE:DD11
639-1047 PCBA,MLB,MI 2GB,TY CAP,K99 K99_CMNPTS,CPU:1.6GHZ, EEE:DDOW, DDR3 :MICRON_2GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DD12] CRITICAL EEE:DD12
639-1051 PCBA,MLB,MI 4GB,SS CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD11,DDR3:MICRON_4GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DD13] CRITICAL EEE:DD13
639-1041 PCBA,MLB,MI 4GB,MU CAP,K99 K99_CMNPTS,CPU:1.6GHZ, EEE:DDON, DDR3 :MICRON_4GB,CAPS :MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DD14] CRITICAL EEE:DD14
639-1050 PCBA,MLB,MI 4GB,TY CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DD10,DDR3:MICRON_4GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DD15] CRITICAL EEE:DD15
639-1446 PCBA,MLB, 1.6GHZ,EL 2GB,SS CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DG4Q,DDR3:ELPIDA_2GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF82] CRITICAL EEE:DF82
639-1438 PCBA,MLB, 1.6GHZ,EL 2GB,MU CAP,K99 K99_CMNPTS,CPU:1.6GHZ, EEE:DG4G,DDR3:ELPIDA_2GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF83] CRITICAL EEE:DF83
639-1444 PCBA,MLB, 1.6GHZ,EL 2GB,TY CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DG4N,DDR3:ELPIDA_2GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF84] CRITICAL EEE:DF84
639-1449 PCBA,MLB, 1.6GHZ,EL 4GB,SS CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DG4V,DDR3:ELPIDA_4GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF85] CRITICAL EEE:DF85
639-1448 PCBA,MLB, 1.6GHZ,EL 4GB,MU CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DG4T,DDR3:ELPIDA_4GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF86] CRITICAL EEE:DF86
639-1445 PCBA,MLB, 1.6GHZ,EL 4GB,TY CAP,K99 K99_CMNPTS,CPU:1.6GHZ,EEE:DG4P,DDR3:ELPIDA_4GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF87] CRITICAL EEE:DF87
607-6999 CMN PTS,PCBA,MLB,K99 K99_COMMON 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF88] CRITICAL EEE:DF88
085-1121 K99 MLB DEVELOPMENT BOM K99_DEVEL:ENG 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF89] CRITICAL EEE:DF89
639-1355 PCBA,MLB, 1.4GHZ,HY 2GB,SS CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF8L,DDR3:HYNIX_ 2GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8C] CRITICAL EEE:DF8C
639-1341 PCBA,MLB, 1.4GHZ ,HY 2GB,MU CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF83,DDR3:HYNIX_ 2GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8D] CRITICAL EEE:DF8D
639-1353 PCBA,MLB, 1.4GHZ,HY 2GB,TY CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF8J,DDR3:HYNIX_ 2GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8F] CRITICAL EEE:DF8F
639-1350 PCBA,MLB, 1.4GHZ,HY 4GB,SS CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF8F,DDR3:HYNIX_ 4GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8G] CRITICAL EEE:DF8G
639-1356 PCBA,MLB, 1.4GHZ,HY 4GB,MU CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF8M,DDR3:HYNIX_ 4GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8H] CRITICAL EEE:DF8H
639-1348 PCBA,MLB, 1.4GHZ,HY 4GB,TY CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF8C,DDR3:HYNIX_ 4GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8J] CRITICAL EEE:DF8J
639-1349 PCBA,MLB, 1.4GHZ,SA 2GB,SS CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF8D,DDR3: SAMSUNG_2GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8K] CRITICAL EEE:DF8K
639-1351 PCBA,MLB, 1.4GHZ,SA 2GB,MU CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE: DF8G, DDR3: SAMSUNG_2GB, CAPS : MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8L] CRITICAL EEE:DF8L
639-1357 PCBA,MLB, 1.4GHZ,SA 2GB,TY CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF8N,DDR3: SAMSUNG_2GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8M] CRITICAL EEE:DF8M
639-1344 PCBA,MLB, 1.4GHZ,SA 4GB,SS CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF86,DDR3: SAMSUNG_4GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DF8N] CRITICAL EEE:DF8N
639-1352 PCBA,MLB, 1.4GHZ,SA 4GB,MU CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE: DF8H, DDR3: SAMSUNG_4GB, CAPS : MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4G] CRITICAL EEE:DG4G
639-1354 PCBA,MLB, 1.4GHZ,SA 4GB,TY CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE: DF8K, DDR3: SAMSUNG_4GB,CAPS: TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4H] CRITICAL EEE :DG4H
639-1342 PCBA,MLB, 1.4GHZ,MI 2GB,SS CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF84,DDR3 :MICRON_2GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4J] CRITICAL EEE:DG4J
639-1346 PCBA,MLB, 1.4GHZ,MI 2GB,MU CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF88,DDR3 :MICRON_2GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4K] CRITICAL EEE :DG4K
639-1343 PCBA,MLB, 1.4GHZ,MI 2GB,TY CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF85,DDR3 :MICRON_2GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4M] CRITICAL EEE :DG4M
639-1347 PCBA,MLB, 1.4GHZ,MI 4GB,SS CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF89,DDR3 :MICRON_4GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4N] CRITICAL EEE : DG4N
639-1345 PCBA,MLB, 1.4GHZ,MI 4GB,MU CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF87,DDR3 :MICRON_4GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4P] CRITICAL EEE :DG4P
639-1340 PCBA,MLB, 1.4GHZ,MI 4GB,TY CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DF82,DDR3 :MICRON_4GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG40Q] CRITICAL EEE:DG4Q
639-1442 PCBA,MLB, 1.4GHZ,EL 2GB,SS CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DG4L,DDR3:ELPIDA_2GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4R] CRITICAL EEE:DG4R
639-1443 PCBA,MLB, 1.4GHZ,EL 2GB,MU CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DG4M,DDR3:ELPIDA_2GB,CAPS:MU 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4L] CRITICAL EEE:DG4L
639-1447 PCBA,MLB, 1.4GHZ,EL 2GB,TY CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DG4R,DDR3:ELPIDA_2GB,CAPS:TY 825-7557 1 LABEL,MLB,K16/K99 [EEE_DGA4T] CRITICAL EEE:DG4T
639-1441 PCBA,MLB, 1.4GHZ,EL 4GB,SS CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DG4K,DDR3:ELPIDA_4GB,CAPS:SS 825-7557 1 LABEL,MLB,K16/K99 [EEE_DG4V] CRITICAL EEE :DG4V
639-1439 PCBA,MLB, 1.4GHZ,EL 4GB,MU CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DG4H,DDR3:ELPIDA_4GB,CAPS:MU
639-1440 PCBA,MLB, 1.4GHZ,EL 4GB,TY CAP,K99 K99_CMNPTS,CPU:1.4GHZ,EEE:DG4J,DDR3:ELPIDA_4GB,CAPS:TY
Sub-BOMs
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
085-1121 1 K99 MLB DEVELOPMENT BOM DEVEL CRITICAL DEVEL_BOM [SYNC MASTER=KG MLD SYNC DATE=127/117200
— —
607-6999 1 CMN PTS,PCBA,MLB,K99 CMNPTS CRITICAL K99 CMNPTS .
o = K99 BOM Variants
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Module Parts
Programmable Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33850563 ' TC,SMC,HS8/2117, 9X9MM, TLE, HF U4900 CRITICAL SMC:BLANK
33753792 1 Coc, QK 08,1,2, 104,800, R0, 114, BGA U1000 CRITICAL CPU:1.26GHZ
34170261 ' IC ASSY,SMC EXTERNAL,K99 U4900 CRITICAL swc:PROG
33753947 1 Foc, SLGPY, PRO, 1,6, 10W, R0, 1, BGA U1000 CRITICAL CPU:1.6GHZ
33550610 ' 1C,FLASH, SPT, 32MBIT, 3.3V, 86MAZ, 8-SOP U6100 CRITICAL BOOTROM: BLANK
33753954 1 FoC, SLGAK, PRO, 1,4, 10, R0, 1, BGA U1000 CRITICAL CPU:1.4GHZ
34170262 ' IC ASSY,EFT UNLOCKED,K99 U6100 CRITICAL BOOTROM: UNLOCKED
33753820 1 1C,HOPBSU-AO1, 24 SHNX24 . 5H0, 1244FCBGA u1400 CRITICAL MCP89U:A0L
34170263 ' IC ASSY,EFT,LOCKED,K99 U6100 CRITICAL BOOTROM: LOCKED
33753868 1 1c,HOPBSU-RO2, 24 SHNX24 . 5H0, 1244FCBGA u1400 CRITICAL MCP89U:A02
Alternate Parts 33753939 1 1C,HOPBSU-AO3, 24 SHNX24 . 5H0, 1244FCBGA u1400 CRITICAL MCP89U:A03 ]:
PART NUMBER | AR A e[ BOM OPTION REF DES | COMMENTS: 33350552 4 HYNIX, LVDDR3, 1681, 7.5K11.0 U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:HYNIX_2GB
13880681 13880638 i JE 33350552 4 HYNIX, LVDDR3, 16817, 7.5K11.0 U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:HYNIX_2GB
15250874 15280516 i O— 33350552 4 NI, LVDDRI, 16R1T, 7. 5110 U3300,U3310,U3320,U3330 CRITICAL DRAM_TYPE:HYNIX_2GB
15250847 15280586 i O— 33350552 4 HYNIX, LVDDR3, 16817, 7.5K11.0 U3400,U3410,U3420,U3430 CRITICAL DRAM_TYPE:HYNIX_2GB
35352987 35382988 VL0 FIXED i v Tir2s0eK A8 AuTERNATE FoR 02590 33350553 4 SAMSUNG, LYDDR3, 168IT, 7.511.0 U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE: SAMSUNG_2GB
10450023 10450018 i R — 33350553 4 SRMSUNG, LYDDR3, 16817, 7.511.0 U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE: SAMSUNG_2GB
10750139 10750075 i P 33350553 4 SRMSUNG, LVDDR3, 16817, 7.511.0 U3300,U3310,U3320,U3330 CRITICAL DRAM_TYPE : SAMSUNG_2GB
13850671 13850673 . I 33350553 4 SRMSUNG, LYDDR3 16817, 7.511.0 U3400,U3410,U3420,U3430 CRITICAL DRAM_TYPE: SAMSUNG_2GB
15550578 15550367 . I 33350554 4 JrcRoN, EvDDR3, 16BIT, 83115 U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:MICRON_2GB
37650926 37650610 . N 33350554 4 JrcRoN, EvDDR3, 16BIT, 83115 U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:MICRON_2GB
15550457 15550329 i O— 33350554 4 JrcRoN, EvDDR3, 16BIT, 83115 U3300,U3310,U3320,U3330 CRITICAL DRAM_TYPE:MICRON_2GB
37750107 37780066 i [ 33350554 4 JrcRoN, EvDDR3, 16BIT, 93115 U3400,U3410,U3420,U3430 CRITICAL DRAM_TYPE:MICRON_2GB
33350565 4 BLPIOA, LVDDRS, 16BTT, 7.5%10..6 U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:ELPIDA_2GB
33350565 4 BLPIOA, LYDDRS, 16BTT, 7.5%10..6 U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:ELPIDA_2GB
33350565 4 BLPIOA, LVDDRS, 1GBTT, 7.5%10..6 U3300,U3310,U3320,U3330 CRITICAL DRAM_TYPE:ELPIDA_2GB
33350565 4 BLPIOA, LVDDRS, 1GBTT, 7.5%10..6 U3400,U3410,U3420,U3430 CRITICAL DRAM_TYPE:ELPIDA_2GB
33350555 4 HYNIX, LUDDR3, 2GBIT, 9X11.1 U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:HYNIX_4GB
33350555 4 HYNIX, LUDDR3, 2GBIT, 9X11.1 U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:HYNIX_4GB
33350555 4 T, EvDoR3, 26817, 94111 U3300,U3310,U3320,U3330 CRITICAL DRAM_TYPE:HYNIX_4GB
33350555 4 HYNIX, LYDDR3, 2GBIT, 9X11.1 U3400,U3410,U3420,U3430 CRITICAL DRAM_TYPE:HYNIX_4GB
33350556 4 SAMSUNG, LYDDR3 26817, 7.511.0 U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE: SAMSUNG_4GB
33350556 4 SRMSUNG, LVDDR3 26817, 7.511.0 U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE: SAMSUNG_4GB
33350556 4 SRUSUNG, LVDDR3 26817, 7.511.0 U3300,U3310,U3320,U3330 CRITICAL DRAM_TYPE: SAMSUNG_4GB
33350556 4 SRISUNG, LYDDR3 26817, 7.511.0 U3400,U3410,U3420,U3430 CRITICAL DRAM_TYPE : SAMSUNG_4GB
33350557 4 JrcRoN, EvDDR3, 2681T, 95115 U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:MICRON_4GB
BOM Gr
OM Groups 33350557 1 MreRoN, LDDRS , 26817, 9%11.5 U3200,U3210,03220,U3230 CRITICAL DRAM_TYPE: MICRON_4GB
BOM GROUP
OM GROU BOM OPTTIONS 33350557 4 JrcRoN, EvDDR3, 2681T, 95115 U3300,U3310,U3320,U3330 CRITICAL DRAM_TYPE:MICRON_4GB
K99_COMMON COMMON, ALTERNATE , PROJ: K99, K99_MISC,MCP89U:A03,K99_DEBUG:ENG,K99_PROGPARTS , SPI:41MHZ, LVDDR3: YES,WLAN_PCTL:HW, IPD_5V:S5_INT,IPD_3V3:S5 33350557 A I 03400, 03410, 03420, 03430 CRITICAL DRAM TYPE:MICRON 4GB
K99_MISC DP_ESD, DP_PWR: SMC, VFRQ: SLPS3 , HVDDLDO: FIXED, MCPHVDD : P2VS , MCPPLL_R:REG, S0PGOOD_BJT, ISL6259_SCREENED: YES, DPT2C:SNC 33350566 A R 03100,U3110, 03120, 03130 CRITICAL DRAM TYPE:ELPIDA 4GB
K99_PROGPARTS BOOTROM: UNLOCKED, SMC: PROG 33350566 4 ELPIDA, LUDDR3, 2GBIT, 5X11.5 U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:ELPIDA_4GB
K99_DEVEL:ENG BKLT:ENG, BMON: ENG, XDP_CONN, LPCPLUS , VREFMRGN : YES , EFI_DEBUG, SOPGOOD_ISL, MCPPLL_LDO, §3_S0_LED 33350566 4 [ U3300,U3310,03320,U3330 CRITICAL DRAM TYPE:ELPIDA 4GB
K99_DEVEL: PVT LPCPLUS 33350566 4 ELPIDA, LVDDR3, 2GBIT, 5X11.5 U3400,U3410,U3420,U3430 CRITICAL DRAM_TYPE:ELPIDA_4GB
K99_DEBUG:ENG DEVEL_BOM, SMC_DEBUG: YES, XDP 35352392 1 1c, 1616259, BATCHARGER, %411, QP28 U7000 CRITICAL ISL6259_SCREENED:NO
K99_DEBUG: PVT DEVEL_BOM, BKLT : PROD, BMON : PROD,, SMC_DEBUG : YES , XDP , VREFMRGN : NO 35352929 1 1c, 1516255, BATCHARGER, 3%, 4Camh, QPNZE u7000 CRITICAL ISL6259_SCREENED: YES
K99_DEBUG: PROD BKLT: PROD, BMON : PROD, SMC_DEBUG: YES , XDP , VREFMRGN : NO 607-6811 i ASSEMBLY, SUBRSSY, PCBA HALL BFFECT, Ko5 76955 CRITICAL B
DDR3:HYNTX_2GB DRAM_CFGO:L,DRAM_CFG1:L,DRAM_CFG2:L,DRAM_CFG3:L,DRAM_TYPE:HYNIX_2GB
DDR3 : SAMSUNG_2GB DRAM_CFGO:L,DRAM_CFG2:L,DRAM_CFG3:L,DRAM_TYPE:SAMSUNG_2GB
DDR3 :MICRON_2GB DRAM_CFGO :H,DRAM_CFG1:L,DRAM_CFG2:L,DRAM_CFG3:L,DRAM_TYPE:MICRON_2GB
DDR3:ELPIDA_2GB DRAM_CFGO:H,DRAM_CFG2:L,DRAM_CFG3:L,DRAM_TYPE:ELPIDA_2GB
DDR3:HYNTX_4GB DRAM_CFGO:L,DRAM_CFG1:L,DRAM_CFG2:H,DRAM_CFG3:L,DRAM_TYPE:HYNIX_4GB
DDR3 : SAMSUNG_4GB DRAM_CFGO:L,DRAM_CFG2:H,DRAM_CFG3:L,DRAM_TYPE:SAMSUNG_4GB
DDR3 :MICRON_4GB DRAM_CFGO :H,DRAM_CFG1:L,DRAM_CFG2:H,DRAM_CFG3:L,DRAM_TYPE:MICRON_4GB
DDR3:ELPIDA_4GB DRAM_CFGO:H,DRAM_CFG2:H,DRAM_CFG3:L,DRAM_TYPE:ELPIDA_4GB
CAPS:SS SS_CAP_2_2UF,SS_CAP_10UF,SS_CAP_1UF, SS_CAP_22UF e
caps:MU MU_CAP_2_2UF,MU_CAP_10UF,MU_CAP_1UF,MU_CAP_22UF
caps:TY TY_CAP_2_2UF,TY_CAP_10UF,TY CAP_1UF,TY CAP_22UF
p— — A
SYNC MASTER=K24 MLE SYNC DéTE 07/20/200
BOM Confi ti
Apple Inc.
i<} 4.4.0
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 5 OF 110
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 5 OF 73

8 7 6 5 4 3 2 1




2 1
4 3

6 5

8 7

07/07/2010: Release 4.2.0 (MAJOR)- aves
FDF mapping e BBRPSERD LIRS O RGE" ] €B%RRSE%S EE e dimicavions
1 for .csa -> ma - for UL — SU9400
i : re .csa, not PDF. See page 25> K99 MLB: Add new CPU APN for ) .
Revision History NOTE: All page numbers a v N SMS circuit from layout frggre/éprc’blgg‘é§065§4§0 Bots thg cogggg EEEES £E1p8U5430535%%ig§nd1ng)
Srgass/ eraRlen 1GaTes K wua Removs, gug circuie, Tron TR TR ¥e ik <3 £58480°
03/30/2010: Release 1.5.0 (MAJOR)- id mixing of vendors z gg% Eg Beisted RSk Eéﬁé‘ter bYockr TR Phe SMBUS page <rdar://problen/g§151087> K99 $§e§ognd§g§ pew Flpida,26b memory nfigs
03/05/2010: RELEASE 0.41.0 MR 56-3068 METAL TAB SYMBOL FOR MDP _p Deleted 37650895 alternate part entry to avo - Pa : De 7872 to enable output connection of ISL power Pa e 5: Adde DDR3:ELEIDA 4CB B3R ption to the Module P rts table
~ CONRmCHoR-DED #0920 (sittf ON MLB_RAM CFGO AS THERE IS NO ggtwge Dglqt & D8Y281 85 ESR’ oBSEoR EY epP T2C Bus won’t be routed on <zdari//Prblem/8007333> K99 MLB: Stuff R Page 2 Added DRAM : ;P;E,eEEPlIJg%n‘éG%GEOMw SioRpRCaERS HdulR ALY
7 N - Page 4: ete t R7872 ( APN is not r -
- PACGE 19: ADDED 10K R1954 APN 11750007 PD BOM option SOPGOOD_ISL to X 8 flx 0402
NTERNAL PD ON GPI0 8. BN L TO —PSvVS3 EN AND =P3V3S5 EN L TO ZR3V3gs EN _ % €. 1 Ghanged BOM OPTION SPI:25MHz to 62MHz, OMIT TABLE -"8235%%8°adden Bom op o dntes <rdar://problem/8168390> K99 MLB BOM: Swap 15550556-> 15550578,
- BAGE 7z: RENAM Eﬁ%égs%v L NET FROM PIN'4 TO BIN 3 (NON-INVERTING) Al - Bage gé Ghanged | eg BoﬁIS%‘T%EEré%‘é%‘igSte o% U%gﬁﬁ o QuIT TARLE <rdar:/(orol Séem/799%210> K2BMER: Cogmetic updates . EET for debug LEDS (like K16) “hadrw E?‘ g8 ed 15550556 to 15550578 to address the 0603 0402 mismatch
- B . - ] O] : ang
ENAMED' IT TO P3V3S85 EN AS IT IS ACTIVE HI ggg 19-38: &ha BT PoN  att e (buta 6 C2600 to OMIT TABLE P Added 2 V3 83 1550 CONN Ep BPay3 TEADTCONN . "o."Lrcreps S 55cShang
z 287 °Chan 3 BOM OPTION attribute o _oHr TABLE ¢ TaBLE - Bage 34: Shangeq BE3V3_§3-LEAD CONN Ep EP3V3 TPH s3] . e . R
AGE 781 REREEET-£0083s oy mo 4O S ME0L RS F2vE3 BN L Re acrrve micH - pagss 8 Ghangsq BOM SBTION 2ffribufs 8§9%gizgauéig%ggﬁfTABLE g /ig 1 (8097534> K99 MLB: Stuff C9799 to provide better phase margin <rdar 3/ {problem/8151651> K99 MLB BOM: R ed¥celgi’§i‘%’§%E %?882 ¢p335, 81584,
Z BAGE 78: DELETED 07891 (PINS 31405 ) S EMBO! IT T PSVS3_EN. ALSO, - g%g Change BOM QPTION gttribute of U4200 g OMIT AR LE . s10865 srdard/fproRlen/s ) & 12 c12§§ €12895512115C1333,CL213,C223 151218,
IGNAL so NO_NEED TO_INVERT, N 13 5 cC78i3 - Rszgo & R5291 to 2K AP ABLE : 1 t requirements 5 4,C1225,C1228,C
LS e S R e SR el S Ropdaspilondtoly i O s Sazor nen rgazs fregilem so0Tace 152 upp: o ERIGITEY fE°. a0 oo tevews re facins U
- ~ 138806 toalmprove 13158 IRminity & reduce inrush Stre;;L; - pa < é ?333 4, min ek w19t TubBe s R_B/N ASES from the comstraints set as the ***Synced ALL but pages 1-9,12,28,47,69,70,74,75 and 97 o059, 1y
: E 0.42.0 (MAJQ FGO:H, AND ayl 1 ttribute of U6955 to OMIT ' - 7i. B BOM: Swap 15550423 —-> 1555 , Supp
0349572 }OADDEE%(E:?A‘E?MHCSEO'&-('EQ B LONGERSNII\EI%T CALLING OUT Dz:MIE ;O:ADY z 2?53 69: Changed §§§ gﬁ%ﬁ %grlggﬁg of § 3 §§ 8%%%%2%%% D Paqe 97: Egt,t,qed ,ﬁlﬁgﬁe R9Width of PPBUS_SW_BKL to 0.25mm <Egg£téégr0b%$‘%{(2;185;?)ZOKSE‘LI;EUI oy 15?50423 S oees
D DRAM 5 57 As_POR_symB - e Change: s08 (RJKO3EQD) per Dayu - N changéd FL. v 23 to 15550559
- REEE D Rob 0D AL B ENTRY FOR 50830 HLB STIEFENER: 806-1 a§ Repldced 0 I with 2EN E Dayu : Ma i gh S FL9400-FLS403 from 153304 S
P HobORE EARPE ENERT Kok 20830°N 42T AdtrIBUTE Z pads Re 41228 H5710550368°E8 Bods 95419/3910+ 39 ) "cosmetic updates Z £33 94: Ghande
o E Lk e e R R 3§ sgaggsggf*gig g b Teb I Tersless Bt 257 gtopTanT 88,0185 K H LR commetic yaates . niseing) <rdac:/ (problen/o131651> K99 MLD poW. Reduce CTY YCONE 0603 bypase caps
- FG1_( INTERNA - Replace 2 : ved caps_liste
z H ggggggg 5%322 PUTI- ggWI?INTOLAITO om%s (S'h“ONGER B0 VE 3 Bk ¥ - %g%d?é (t:ga gggoge7rsxé1§g ll}\lsr\a§1tyN&1%'g§8%g4lgr§;}7] stt{:gss, per /21/2010 % 1.0 Maﬂu. se wouldeggt NoSTBEF 3
- S T 05 : 3 B: Gosme ic_updates
- f°%ggg3053p§§§5;R8£%§T%%§ FENCIAIEORRD £9588 CONSTSTEN bavy Agile Release 2.0.0 (FAB) Srggsé 321?0 Z Z?ggguig% vo 2o i3 T EcHE 7/12/2010: Release 4.3.0 (MAJOR)-
z H _ i 0.
- B U0 RIS R B s 93431204 Oox BEE B 12018 skt AT S oA R e st oo ox svnn R S e s s e
ange - Pa e ate: 9 t EEEEs for Elpi. n gs
£ S\Fsup - 4 2832 Eignnithocorac 2T aBn"353s6586
0: RELEASE 0. R)3 PDATED _ONE 1/2010: Proto 1+ Release 2.1.0 (MAJOR) suffoner” for dee slee age { Update Efpl 28" consigs " with correc
° AEbLACED THIS BAGE NITH QUANTA’S U BART 3/3 : £ 9701 8944> K93 MLB: Modify IPD ipterface for f g 3536°Bs power suppl z i Up
E TO USE SCREENED ISL6259 el roper APN_for < dar // roblem/797 > K99 COMMON to se t 1176 stiffener
- RELTSHERS ‘3"7465%‘35‘5 UNDER MODULE PART TABLE FOR 07220 & 07225 PER - Bage 43, Act;gat B2 E 28N SR T RN 3£ 58856Y RECBREr R R P04 g 427R3agy IPEm%V%g523‘3%%1_\8?%3"31:‘3’5‘3’ TPAD_TONN and —pBSV°S3_TPAD 70 BBSV rBABCFiLr <rdar:/(problem/a180364> K99 MLB BOM: Remove 806-1176 stiffoner .
“MGVED SMS®Yes 'BOH OPTION FROM_K99 MISC E8uPEYER BOM - £ glng £rom BT - Eg < §: Rﬁaed 5553 ' SMC PME alias to PP3V3_: ="page’ 6%
- " .
z UBDARED MICRON - JGB ABN 23380224 N THE BOM TABLE GES ON K16 ***s d £ R16%*% 2pK99, MLE: _Add pey CRU APN for U1Q0Q table. And, updated R 4.4.0 (MAJOR)-
ync’ed from <rdar://proklen/80 Hz to the module part ta . v 7/22/2010: Release
- :"RENOVED' CRITICAL ATTRIBUTE TROM THE BOW TABLE AS IT 25 NOT pa . d 09090 isolation FET to support LCD panel power-down per B vailaét tagqggﬁé Cry,REN 33 1§gg;wY SG * <rgar:/(groplen/g115305> K39 MLB: Move MCP Temp gepsor to SHC B SMBUS —
TUEE Q7080 D7005,Q7055 AND F7049 FOR NON_ FUNCTIOg%LREgDY - 8 2751%? change, U9701 back to 35352896, handled via a MLB: Remoye S tion as SIL is not POR Tdard/ (s Mep TEMP I2C coppections to
- § ABpBP 8RR 880 ASRTEON, T0,87320,8 07222 85, SYMBOL, 5, NOT READ BTe n:ngverSSdo%egiggifY G EErent YL Ea5250 18 &93con_scr/spa_conn srdazrs/jprgblem/ Oé%%sgSMKggtlon rrom Yhe dgvelopnint *Boft rade Ez‘ i STUFF ficeT28ne $20°23ar ﬁﬁso?sg £9 reflect OXDB/OXDS
z H ANGED R7246 AND . 4 R_VENDOR 4 for new nets on : . i nts - 15K APN © °
: | eGE Ri2Le R Ri%s B8 403K YRR HTES0530, 5N UENROR e BASLS1E8Y BgeaEoRe(ehihis B TERLERIOLIE0 193 i Ghangg miy Sech yign o moes Layous somuirens - gagat changed MSE,TEHE f2e R8R-et Ve
- H = ica
u i chances S%HEKE‘DNS;E"EA%OV?%Q ¥ APN 11850144 PER VENDOR 3/3342089; Broto bt Releagergs86%cd™AI28) original orientation before 2 5332 25 CBaRERCa I tnaTRE N AR  att R Y butas “Pron 1;P3V3 S3_WLAN as dup <rdar:/(problen/8141673> K99 MLB: “a“%neSEEdcga‘ﬁe 25 £2080rP R EppxLr
- : ADDED NC SYMBOL TO PIN 5 OF U789 ge 97: wap}:()e 5 4 replaced 25507> K99 MLB BOM: Change label P/N >*pagé : anged p.
- N gyncipg wit BLE BOM 1 agtribute. from ¢9797 an P <rdar://problem/78 Toeny
- BY§S189.Vas lie QUIT TABLE BO mé KTESPU521 812 27212 R4 BT R TR AR T ZsE 2 date new LIO Flox
. NAL AGILE RELEASE 1.0.0 (FAB)- it wlt actua POR APN . Fl connector J4700 to accommoda . solation FET
0 2N TR RT LR NS T U S IR AL REAEE  BF BOM"tab18°58 Ro15aget reqn <rdar://proplem/798€457> K90 MLB. Change LTO Flex <rggré/§§¥o S\‘é‘(,g 24 33 K93 gkg}dggggglq Qggigﬁéﬁgs 530, I8 bus 39000
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- heESvEoieCragtiShang MS INT L pull-up. Other cleanup - Bage 43: Shangeq SMif 35595i3ted with S$17°2a59 S0idmin There <gdar: //problem/7744955> K99 Proto v
. i Chan — .
- Egg?ug(ﬁr:xg géggtsﬁfg ﬁgugg}éogiigg tf:%;zESD‘P BAR. pn e §gqconnect <r§:ie/ roblem‘j7935301> K99 MLB BOM: Ch%n e BOM per CE request Pas: EZ Eor IzpM c an Ei‘?g 3 {%"ézégmé’?PXPN :35%%45537 §
on = a H r : 3
- SSQEXT HP% eto SM8§15t0é5 8 getname On‘RSOQS an - Pa e é Adﬁeﬁ CriEiSS Sggiigﬁgg %g R! 5 dar: //problem/8033256> K99 MLB: Implement 3V3 S5 bleed resistor to satisfy IPDdCumu us
BTTON , C 0 _and MC - K16%** =pP3V3_85_REG, an
_ Bomg 5% %gégée ng I%Cfb)l( k and 133 ;oggrcggng?t & ‘iglé o2 FaBEE 2o *15Spaged ALL but pages 1o 9égza§skﬂ 82280624 572208 21 EEOPKR0K5S to fix omIT TaBLE pOW§r %q“ga?siig“i”sl‘é"gm 26O%Wllév‘é?'ﬁ‘“?eqé?geﬁe RUL3-8B, 585 BR3Y3-§7655%,
- Page H uding grid ¢omp ** Didn ade: co necte o,P. 5 #
udes > other cosmetic cléanup inc 38R IeYa°aB2A8R e {3nka”3nd%e g Shd; ' 578406°4P50tput o B3Vis
C5310_for _vendor contr: R5924, S3 pull-up on SM$ INT L), plus MBUS to.internal display_connector © . k width to meet layout requirements
- Page 5%~c§¥ggued with K9§ égggxs;mg %8 pggflj_feoéggtﬁ%naf gages' ste srdar:/(problen/7749046% K99 MLR: Cannect SMBUS to,internal displsy commector . <rgaz //grobéﬁgéggg7%ﬁgim‘<92&%2 ghange,min neck width to meet layout reguiremen
Orrecting. BYPASS PLAC wg 255k Fixe -
B - g 33 el (Rt e U A od ke 358 {3TRASRALA AP 3RS MERS £R°DT5ECABRU9 BBr new aliases on pages? /28/2010: Release 3.6.0 (Major)-
ve R 246/R7247/R7256 er Dayu. - Bage § XDP to MCP 0 gram ; i CE_NEAR 05/28 ¢ Releas 2.85V (not POR)
- Zégn:ez 3832 ShRaeeR t%%z”/cnw/mfls/mle BASE anyhow £ T Bage 7 Clear;ggpevrg Y “dhgn%cfﬁcfftalﬂgo?f&'l%tl?)%f&‘ SHRETA <rdars //problem§79923§5> k99 MLB: Change §MﬁPtggfl’g _PLL rail 5Rima gV n iR a2 b1 aced
ncorrect s P note,corre: tlon er Dayu te emove g g making TI,its alter: , laced r GSM(see below)
- p g H gglggeﬁ RA eSo%grRZiggE/glﬁézlﬁ?grggonﬂgc%nq BBRREC BN eo <rdar=/_4,8“’23181“5%Egclz%2§E§§9p¥3§ér%§‘pé3mﬁ%zgee L n3uS8PnS €58 Sn fallback case. 3??829§s wkt% /%836%%) ng M%ﬁ é&eﬁ"?rﬁg 31“%23 agpt vcgkge§ga§§gtgriza€?on hine
- Page. 78z - Page : <rdar://probhlem, PN 1328 per Intersi
grigipal net £.97891, from 5V $3 poy: eguencing, gate . le USB port power switch < &/ 4BY°8range 0 to 560pF Al
- §292 18, Plecqnncorea naur of grag ”‘t geer, Srof cs‘a’ﬁ?eng?&% <rdar’”€¥°85$‘}‘éélg BR27a83° ER" 07888980554 8507 rersymcod AL bue pages 1-9,12,28,47,69,70,74,75 and 97 from K16 - changes belows**
reconnected ggyg;s ENgtohgs). n_in SrnN“f‘]ii? L gE‘j’da;sSﬁego - roblem/7993278> K99 MLB: Schematic sync with K16 MLB y“‘; roplem/79923657 K99 MLB: Change MCP BVPD PLL rail ko 3,88V (not POR) . . .
8d§VdSBypAs§ proggiﬁesugop?; gg%“ﬁng 7896 " Changed base net frdar H eg with K g, SHIT changed te oM TR and cosmetic clean-up frggré 4proRlen/7992365> K99 MLB: Change MCE HVDD v
© - pade 7 i 8yne-ed i 13850635 w/13850654
PM SLP ass FETs. Also cleaned up erty to CPU 257, 138s0621 w/138s0653, s
- B55e U3 Radda k- Stween DRy RPT3nd PPC Rypass FEIS: o <rdar:/(proklen/7994057> K99 MLB: Need to add Need TPofrue property <rdar /4 roblem/8027047> K99 MLB BOM oS¥ap 13250247 w/13250257,
pageéngg;“g oI PaRE°And Added” hote ahout BB CAPREE puTcup / < B:°Radea P=True attribute to b S on out <ga FIoB20828 1368 6212¥§2 2 9?3 ag peT G Her o
convt R] ou -
ggge‘/gs.rg KBS tietween DE_CA_DET and DDC bypass FETs. Also cleaned up <rdar /égrobéem/7 711 ﬁ K99 | MLB;g%hggg 5 C.on ggg}{go Byl !l]ntﬁ?nlflgagablhty § 313443255V 58S632 as per Gs oo -
gggventlol; 3oﬁfﬁagesén %893 53 2°5HS3t BEOEAPSYS oS S up / i 33 angeq 82346 Sm OF o 88nF 10%: 0262' . th 37650912 <rdar'/4%’”?15’“/7%8}847%%1592&%&\1{2‘;’%3‘"32%3\}{ BB 53%i8R value to TBL BOMOPTION
I : R 1 wi - Page : ixe
. d ERBLUs wAIVE pr0pertles to _P nets connecting to FET DRAIN <rdar-/ roblem/79343743 X2 3 M5B B0 s B 35853485 g
- bag e 3 “Rdas fats ingtead of 's0° - Shged”d 1 hitect change Agile Release 4.0.0 (FAB)-
"SW’ a: - 1 . .
- BagE 94; renamea DP £ indicate —Dp PR HED, <rdar /fgroblem/7838450> K99 MLB: HoW,( Wel gMgegdgC’Qg?Ena’f"gt £6°57881°¢ 6/4/2010: EVT Agile
Saitch  inptioTidn ? £re‘“ad nﬁ ulf— RETANGE Mo DE gWR- = /% S unused o WLRN gcTL ‘HW to Q7891 both ha ErxoEVE OK2FAB Agile Releage ttx.
neﬁggmglgaggge removmz PLE o caSs cﬁr%tfggl.dflags on - ga S B ?psloﬂs 5% to R7891 - RRiShenges St nse st osiea®s 3:812ia1 BoM for EVT build N
handled v. traln 4 : - Page Bom option WLAN_PCTL:SW to 3 - is re flected in 4.1 major release, whic
gommon smode H Seg 3§ ngg\?tic %o angg fpalrs repor;gdlggigéfproPhYSNet a /7871 K99 MLB: Investigate 18 9% replacement for LCD backlight fuse_ Up¢omlnq changes (Acogstigéléﬁgegggtes% will be re
- aggrt (exce t for 4 false errors).rt(l)te:ser cleanup inc <rdar:/é§l§0b%gmqe gsgo £320¥55 package ABN®72855%1s match Qdanta’s dev.
ROV Ing“ECRE “unnecessary net propeé - S, 32 K33 ULB: Implement 5v LDQ for IPD 06/06/2010: Release 4.1.0 (MAJOR)- 98 0400
em ulator new design : PU N for
03425429101 Rekeagste3e0e B32OR) S yapped cFG 1 and 0 columns = /ég B} 6;58%;8 z Iro ndlinr vo5e ?Egs BOM table need to replace later srdars //proséem/§§65425§%§9§x§&2223§d 3?‘}'5(5: ngff "HoNg 885 B0134 CP§1
- Page 4: - - : “ Su : z HEY 18 new s cor. le parts table
D page ii gplﬁddngg%ogn%‘xx BT B oA" S e ee: K o E e RS ROt 2R  Lon - Pa : g g R?g mgraﬁ itchin gt Ellrope Yties to PP5V_S5_LDO - };ggg 5: RadSd SUolSH ¥.48u2"ABN"539853951 e ¥ne Bm modn e 33350565
- Pa : in z = . - -
gg%ﬁgggoi‘ B e e cons;ms]p sgm the BOM variant tabl - ES e gi Aééaﬁemug &g 5e 05§V333t71«~ (O STUFF) stuffing options <rdar: /éproblem/30354%11‘;15292353 OAdd “e‘é ;gglggtlsgp‘;‘ggglgte cra
- Bage°7: 282 K33 SO Y ERp B CINE TS n 10 s FRo L B YR SRR TR, - o , ‘obé m/7918944> K99 MTB: Modify IPD ipterfage for deeper sleep - gg H 4 g a BRRM €0 53?585%5ttg he BOM module parts table with DRAM TYPE:
~ GRES.sé/m Fix £ 99 DDR3  BO! u; o Srdar:/(pr §§§8 & 31 f£or powet switch on - Dpds gzl AdicdE opt —
- Page 4: AENTRo8u T2 parta—+aBYe®ERERy as it is already Z Page USB Mux 5750 MUX PU_YCORE 0603 bypass caps for acoustics pr— SYNC DATE=017107200
- §a§ icit Dﬁleteg 332 3eoe :‘ entey for 806-1176 uo actual symbol has been - %2 = dgeg Rggglq‘ﬁgg HOXTEN £S BBRREE_ER <rdar: //Prggzlielé‘/8°66°333 587 MGPcREM320P088 S8V cXEO55, R B3M YRR EEnS RS T e 2S2ReRAT Ry SYNC MASTER=K24 MLB —
- Pa 4: De leted module table entry a - — CE request gg [Frer T 1 i |
M: Chan BO) r eq ven z to C4902
B ggg SOl Replaced 20920 with POR stiffener symbol for APN 806-1176 an rgar: /égrob en/7935301> §;9§ttrlgﬁge £6"g §§ Ugﬁ? B 9% %5348 QUIT TABLE BOM option to ¢ & C7361 Revision HlStOI‘Y
B ilend S scoa gugo wicn singio pore switen amm ss3si950 (misher oom) RS el gL tibie 18 ol B ) A I B SR 8 R < o0 ters spgaye (136506351,
£69%ix USB Ené iss tiribute OMIT to OMIT TABLE for C4690 & C4695 - gg S A8y FEIELT L EESBuEL " Edko - Rpage 110:.add Faigo (13850688). R153P3s525n8a7ET . ’ 051-8379 I D
- ES%S ‘éii Sgangeg ggg% 7 §§K 8281 REN 11880381 b 5/19/2010: Release 3.2.0 (Major)- @ BrON e1380. §1§;%§$é 0 &t “ 281%81"from 10uF caps BOM config table Apple Inc.
Page 54: Change S APN 11 er ayu : . i 1 n an - :
gg%g %% Eﬁsnged R7318: Rl s 3 3ok %%ggpgpl%l%g BeE pagt <rdar: /ggrob%e"‘/sgwgiy R e T N i T A B o N T <rdars/(prgh em/799g%}gi°§9 55E31yCORAEIE1RIRER it BoM module parts, Programmable ® 4.4.0
- Bage 73: Changed Cr23el C §§ EO §o ¥, 103 ABN 13 £ ps ! Changed R3401 fo 300K APN 11650276 an © 0 "®P8r?s andATfernate parts tabled as’ Space was 1%mit PROPERTY
- Page 72: C ed Clgady S1229 ko 10 oy EQQ version APN 35352967 : tor J4700 to accommodate new LIO & P& - M NOTICE OF PROPRIETARY :
: : Change LIO Flex connec MLB: Add alternates per G JCE
page 97: glacgd ggég i W RBRCYE9s5880VEEE RS <rdar_//problem/7985457> K99 MLB: C <rdar:/(prohlen/8065428> k9 1,2dd, PN 70450018 per GSM/C
- : C ed R to ; Qhms . rda )3 0 as an alternate for E TON CONTAINED HEREIN IS TH
- IR 0 SRR L -7#3%e 47: Replaceq 74700 with new FOR connector ARN S16S0862 SRR R S ianeet A [3858803 bet ek e Y
PLL all o z E Addeg APN gé . 1558 er THE POSESSOR A
3/%2(/;‘23%9:1;5 S8°37et0et gAggR;lEernaEe 5 %76§§é§§ BSE &81 STEEe //pwb}?/w?‘%g’s%%% §3D§Lgntgha gom:EAsz3§§ r { bE as an alternate - gg%g I A9353 ARN % 3 526 35 Sh SyiSEnats foF §§§ 11880819 Ber GRM/CE I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 6 OF 110
- 4: ndded 138S 1 as an alternate fo § etive & 7 wit - Bage a: gg §4 2 as an a tern, §0r E M/CE EPRODUCE OR COPY IT
- 5353 i aégséeéggiﬁgigaﬁzs“ 2 teé?StﬁA 25 %7220 9725 Also deleted z gggg 42. K B}aceg U2R90, with 2- %i‘éh 3?3A§§4§5§§3°4g ﬁléMCléagle too for HVDDLDO:FIXED - Bage a: Added ABN 15380437 25 3o 2ifstnaks £9f aBN 3 i 6ZMCe§ CS;EBUS for TCON T2C 1T NOT 10 REVEAL OR PUBLISH 1T N WHOLE OR PART 6 OF 73
- Bage 23 b ] — Page : Replace . 11— lues for .
- Page_72: Deleted OMIT TABLE at ri a ternate instea £ or deeper sleep : blem/8Q64296> K99 _MLB: Chan u, b3 to reduce rise time IV ALL RIGHTS RESERVED
T adn caB1STFrd 1 0 e 57688&85 = STgard/{pToRlem 2780447 KORHERE MediE chﬁEns‘Xer 255,19 Srdars/dproRiem/ 89642367 KORsYER: SRANIR RBAITIRsYREYCE,
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Fan Connectors

PP5V_S0

a8 a9

a8 a9

TRUE
[ TRUE FAN_RT_ PWM
= TRUE FAN_RT_TACH
(NEED TO ADD 1 GND TP)
SPEAKER FUNC_TEST
TRUE. SPKRAMP R N OUT
= TRUE SPKRAMP R P OUT

INT DP FUNC_TEST

PP3V3 SW_LCD

(NEED 2 TP)

7 42 59 (NEED 2 TP)
62

[ o TRUE
=0 TRUE. PPVOUT SW LCDBKLT
0 TRUE DP_INT ML_F_N<O0>
= TRUE DP_INT ML_F_P<0>
= TRUE DP_INT ML_F_N<1>
= TRUE DP_INT ML_F_P<1>
0 TRUE DP_INT_ AUX_CH_C_N
[ TRUE DP_INT AUX CH C P
0 TRUE DP_INT_ HPD_CONN
/e TRUE LED_RETURN_ 1

[ TRUE LED_RETURN_ 2

= TRUE LED RETURN 3

B TRUE. LED RETURN 4

0 TRUE LED_RETURN_5

0 TRUE LED_RETURN_6

TRUE =I2C_TCON_SCL

= TRUE =TI2C_TCON_SDA

(NEED TO ADD 5 GND TP)

HALL EFFECT CONN (PLACEHOLDER)

> us SMC_LID_R "
rRUE =PP3V42 G3H HALL e
SATA HDD
(NEED 5 TP)
o TRUE PP3V3_S0_HDD_R 7 35
= TRUE SATA_HDD_R2D_P .
= TRUE SATA HDD R2D N 5 6
= TRUE SATA_HDD_D2R C_P o
= TRUE SATA_HDD_D2R_C_N .
= TRUE SMC_HDD_OQOB_TEMP s
= TRUE SMC_HDD_TEMP_CTL s
(NEED TO ADD 6 GND TP)
BATT POWER CONN
0 TRUE SMBUS_SMC_BSA_SCL a0
[ TRUE SMBUS_SMC_BSA_SDA a0
= TRUE SYS_DETECT_L -
= TRUE PPVBAT_ G3H_CONN 49 (NEED 4 TP)
50

(NEED TO ADD 4 GND TP NEAR J6950 AND 1 FOR SHIELD)

Functional Test Points

LIO CONNECTOR

=PP3V3_S0_AUDIO

00000000000000000000000000

rRUE
TRUE =PP3V42_G3H_ONEWIRE
TRUE SMC_BC_ACOK

TRUE SYS ONEWIRE

TRUE =USB_PWR_EN

rRUE USB_EXTD_OC_L

TRUE USB CAMERA P

TRUE USB_CAMERA N

TRUE USB_EXTD_P

rRUE USB _EXTD N

TRUE =PP1V8R1V5_S0_AUDIO
TRUE =I2C_LIO_SDA

rRUE =I2C LIO SCL

TRUE AUD_GPIO_3

TRUE AUD I2C INT L

TRUE =I2C_MIKEY_ SDA

TRUE =I2C_MIKEY_SCL

rRUE AUD_IP_PERIPHERAL_DET
TRUE SPKRAMP_INR_P

rRUE SPKRAMP_INR_N

TRUE HDA_SDINO

TRUE HDA_SDOUT

TRUE HDA_BIT_CLK

TRUE HDA_SYNC

TRUE HDA_RST_L

TRUE AUD_IPHS_SWITCH_EN

(NEED TO ADD 5 GND TP)

AIRPORT / BT

PCIE AP _R2D P

37
® (NEED 2 TP)

i

bl

37 38

36 37

18 37

18 37

18 37

18 37

18 37

i

37 a1

37 a1

37 a8

19 37

37 a1

37 a1

17 37

37 a8

37 a8

19 37

19 37

19 37

19 37

19 37

19 37

TNEED 6 TP)

37

373

37

LCP + SPI CONN

=PP3V3_S5_LPCPLUS

s 39

57

68

68

68

68

71

7

68

68

68

68

68

0000000000000000000000000

TRUE
TRUE =PP5V_ S0 LPCPLUS
TRUE LPC_AD<3..0>

TRUE SPI_ALT_MOSI

TRUE SPI_ALT MISO

TRUE LPC_FRAME_L

TRUE. PM CLKRUN L

TRUE SMC_TMS

TRUE LPCPLUS_RESET_L
TRUE SMC_TDO

TRUE SMC_TRST L

TRUE SMC_MD1

TRUE SMC_TX_L

TRUE LPC_CLK33M_LPCPLUS
TRUE SPIROM_USE_MLB
TRUE SPI_ALT CLK

TRUE SPI_ALT CS_L

TRUE. LPC SERIRQ

TRUE LPC_PWRDWN_L

TRUE SMC_TDI

TRUE SMC_TCK

TRUE SMC_RESET L

TRUE SMC_NMI

TRUE SMC_RX_L

TRUE LPCPLUS_GPIO

(NEED TO ADD 6 GND TP)

DC POWER CONN

TRUE

=PP18V5_DCIN_CONN

TRUE

=PP5V_S3 LIO CONN

00

67

67

67

67

68

68

39

7 34 39

39 46

38 39

38 39

a1 a6

a1 a6

a6 71

[ TRUE e o
= TRUE PCIE AP _R2D N .
= TRUE. PCIE AP D2R P o
= TRUE PCIE AP D2R N oo
= TRUE PCIE_CLK100M AP_P 1o
= TRUE. PCIE_CLK100M AP_N 16 o
fa TRUE. USB BT P e
= rRUE USB_BT N 19 30
= TRUE. WIFI_EVENT L e
= TRUE =PP3V3_S3_BT \ s
= TRUE. PP3V3_WLAN_F
= TRUE. PCIE_WAKE_L T
= TRUE AP_RESET CONN_L 2
[ TRUE AP _CLKREQ O L i
(NEED 70 ADD 8 GND TP)

IPD_FLEX_CONN
o TRUE SMC_TPAD_RST_L
f— TRUE. SMC_LID
o TRUE SMC_ONOFF_L
= TRUE =I2C TPAD SCL
=t TRUE. =I2C_TPAD_SDA
= TRUE. =PP3V42 G3H TPAD
=t TRUE PP3V3_TPAD_CONN o
=t TRUE. PP5V_TPAD_FILT .
f— TRUE. USB_TPAD CONN N
=t TRUE USB_TPAD_CONN_P

a6 71

(NEED TO ADD 5 GND TP)

a6 a9

(NEED TO ADD 6 GND TP)

19 38

40 68

40 68

19 38

19 38

38 39

25 40

38 39

38 40

38 40

36 38

25 40

19 40

40 68

40 68

19 38

19 38

38 39

38 39

38 39

38 40

36 38

19 40

(NEED 6 TP)
8 a9

8 a9

40 68

39 40

DEBUG VOLTAGE

PPVCORE_S0_CPU

19

19

(NEED TO ADD 27 GND TP)

rRUE
g TRUE PPVCORE_S0_MCP
s TRUE PP1V05_S0
s TRUE PP1V5_S0
s rRUE PP3V3_S0
o TRUE PP5V_S0
s rRUE PP3V3_S3
s TRUE PP5V_S3
s TRUE PPOVI9_S5
s rRUE PP3V3_S5
D rRUE PP3V42_G3H
o TRUE PPBUS_G3H
s rRUE PP3V3_WLAN_F
o TRUE PP3V3_SO_HDD_R
s TRUE PPDCIN_S5_S5
= — PPVOUT SW LCDBKLT
- TRUE PP3V3_SW_LCD
s rRUE PP1V5R1V35_S3
rRUE SMC_PM_G2_EN
g TRUE PM_SLP_S4_L
s TRUE PM_SLP_S3_L
o rRUE PPOV9_ENET .
D rRUE PP1V05_S0_MCP_PLL_UF ,
D TRUE PP3V3_ENET
s rRUE PP3V3_SW_DPPWR
s TRUE PP5V_S3_RTUSB_A_F
s rRUE PPBUS_G3H_ISNS

57 71

a2 a9

34 39

FSB SIGNALS WITH NOTEST

oo E_FSB A I1<35..3>
>—a_ jE__FSB_ADS_L

oo g FSB_ADSTB_L<1..0>
>0 = __FSB D 1<63..0>
oo g FSB_DINV_I.<3..0>
oo IE. FSB_DSTB_L_N<3..0>
oo IE. FSB_DSTB_L_P<3..0>
>0 = FSB_HIT L

[0 tesT=rRup  FSB_HITM L

oo =rrur  FSB_LOCK_TL

oo IE. FSB_REQ_L<4..0>

14 65

14 65

14 65

14 65

14 65

14 65

14 65

14 65

14 65

14 65

14 65
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SYNC MASTER=K6 MLE

—
SYNC DéTE=12/11/200

FUNCTIONAL TEST

051-8379 | D

d} Apple Inc.
<]

4.4.0

NOTICE OF PROPRIETARY PROPERTY:

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

I
I
III
v

TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

NOT TO REPRODUCE OR COPY IT

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

7 OF

110

7 OF 73

2




» =PPVCORE_S0_CPU_REG
18 A

9.40 A

=PPCPUVTT_SO0_REG—

——

"s0,soM"

PPVCORE S0_CPU 7 a2
MM

=PPVCORE_SO0_CPU

1112 61

PP1VO5
MIN LINE
TN-NECK WIDTH=0.3 mm
VOLTAGE—T 05V
ASE=TRUE
—PPlVOS S0_CPU 10

— =PP1V05_S0_MCP_FSB 1

SO 757

=PP1V05_S0_MCP_AVDD_UF 2
— =PP1V05_S0_MCP_SATA _DVDD

p—— ===V UD oy s _ohlh Vel

=pP1 _MCP_PLL_UF_R
— =PP1V05_SW_MCP_FSB 20
— =PP1V05_S0_MCP_PE_DVDD 20

PP1V0O5_S0_MCP_M2CLK_DLL

p—— Vo oY ek DR Db s

=PP1V05_S0_MCP_DPO_VDD 17

ss =PPMCPCORE_ S0 REG——

(MCP_VCORE_AFTER SENSE RES)
23.8 A

LVDDR VRef/VTT

1.20 A

=PPVTT_S3_ DDR_BUF

52 33

=PP1
.210 A

_RE

-——

=PP1V05_S0_XDP -

PPVCORE SO0_MCP 742
VIN LI E TH MM
CK‘WIDTH 0.2 MM
VOLTAGE—T 05V
SE=TRUE
—PPVCORE S0_MCP 20 23

=PPVCORE_S0_MCPGFXFET 22

=PPVTT_SO0_DDR_LDO—

(0.75V/0.675V) Rails

PPDDRVTT_ SO

MIN LINE WIDTH=0.Z MM

MINWECKWIDTH 0.2 mm
VOLTAGE=0.75V
MAKE

_BASE=TRUE
— =PPDDRVTT_SO0_MEM A 32
=PPDDRVTT_ SO0_MEM B 32

PPDDRVREF S3

=PP1V5_ SO CPU 1

=PP1V5_S0_MCP_PLL_VLDO 56

PP1VQS5 SO MCP_PLL_UF
ECKW]I?TH 8 2 mm

=PP1V05_S0_MCP_PLIL_UF 23

112

20 23

12

PP1V8R1VS5_S0_AUDIO 737
=PP3V3R1V5_S0_MCP_HDA 19 23

58

58

RATILS

=PP5V_SO0_FET

0.100 A

=PP3V3_S0_FET

3.30 A

il

=PP3V3_ENET FET_R—

400mA

MIN LT

E_BASE=

PP5V_S0 757
WIDTH= Vivy

MIN_NECK_WIDTH=0.2 MM

VOLTAGE=5V.

TRUE

=PP5V_S0_LPCPLUS 7 40

PP5V_SO0_FAN s

PP5V_S0_CPU_IMVP 53

PP5VR3V3_S0_DPCADET P

=PP3V3

SO0_CPUVTTSO 5
SO0_BKL .
S0_MCPREG ”
SO0_MCPFSBFET "
PP3V3_ S0 P—

M LINE_WIDTH=0.6
NN i2

S0_XDP 13

PP3V3

S0_MCP

PP3V3

SO0_P1V5S0 s6

PP3V3_S0_DEBUGROM w0
PP3V3_S0_SMBUS_SMC_0_SO0 .,
=pp MB MC B “
PP3V3_S0_SMBUS_MCP_0 “
=PP3V3_S0_FAN =
— =PP3V3_S0_AUDIO b

=PP3V3

4 = =PP3V3_S0_MCPTHMSNS u
PP3V3_S0_CPUTHMSNS u
PP3V3 S0 PWRCTL .
PP3V3_S0_SMBUS_MCP_1 “
PP3V3_S0_HDD s
=PP3V3_S0_MCP_PLL_VLDO 5

PP3V3_S0_MCPCOREISNS

P a3

SO0_MCPDDRISNS P

PP3V3

S0_BKLTISNS a2

PP3V3_S0_CSREGISNS 43

"ENET"

— =PP3V3_S0_BKL_VDDIO o
¢_— =PP3V3_SO_DPCONN o
— =PP3V3_S0_HDDISNS a2

RATLS

PP3V3 ENET 7

o]

T DTH=0.6 mm
MIN NECK_WIDTH=0.2 mm

-3V
E_BASE=TRUE

=PP3V3_ENET MCP_RMGT is 20 23
=PP3V3_ENET_MCP_PLL_MAC :;

~100ma

=PPOV9_ENET_FET—

PP ENET 7
MIN LINE WIDTH=0.4
MIN_NECR_WIDTH=0.2
VOLTAGE=0.9V
MAKE_BASE=TRUE

™m
mm

=PPQOV9_ENET_ MCP_RMGT :zo 23

,. _=PPDDR_S3

"S3"

RATILS

LVDDR (1.5V/1.35V) Rails

REG

11.30 A

ss =PP3V3_S3
1.274 A

FET

s _=PP5V_S3_REG

5.40 A

=PP3V3_S5

57 51

REG

0 ma

PP1V5R1V35_S3
MIN LINE WIDTH=

N_NECK WIDTH= 0:3 mm
VONTAGE T 50
MAKE BASE TRUE (OR 1.35V)

=PPLVDDR_S3_MEM_A

——

| — =PPLVDDR_S3_MEM_B

PP1V5R1V35_S3_ MCP_MEM

4250 ma

PP1V5R1V35_S0_MCPDDRFET

e

=PPVIN_SO_DDRREG_LDO

PP3V3 S3 7
MIN LINE WIDTH=0.5 mm
MIN‘NECK‘WIDTH 0:1 mm
VOLTAGE=3.
MAKE_BASE= PRuE

=PP3V3_S3_SMBUS_SMC_A_S3

p——EEoVo oo _oBOUD oL A SOS _.

=PP3V3_S3
S3
S3
S3

SMS

s3
s3

=PP3V3_S3_BT

PP5V_S3 7

5V
MAKE_BASE=TRUE

PP5V_S3
S3

S3

S3
S3

S3

IISS 1]

1.07 A + s3

ss _=PPOV9_S5

+ S0

REG

S3_LIO_CONN 74

RATLS

PP3V3_S5
b MIN LINEWIDTES0.6 mm
MIN NECK_WIDTH=0.2 mm
VOLTAGE—3 3V

,_BASE=TRUE
Pp3v3 S5 McP_GPIO
) =PP3V3_S5_ROM
=PP3V3_S5_MCP
=PP3V3_S5_MCPPWRGD
=PP3V3_S5_P3V3S3FET
=PP3V3_S5_P3V3SOFET
=PP3V3_S5_P3V3ENETFET
=PP3V3_S5_P0OVIS5
=PP3V3_S5_VMON
=PP3V3_S5_SMBUS_SMC_MGMT
=PP3V3_S5_POVI9ENETFET
=PP3V3_S5_TPAD
=PP3V3_S5_DP_PORT_PWR
=PP3V3_S0_LCD
=PP3V3_SMC_PME

III

I III If III III I.I III III I III If III III I

PPOV9_S5

0.290 A

105 mA/241 ma

=PPQOV9_S5_MCP_VDD_AUXC
=PPQOV9_ENET_ POVOENETFET

PDCISENS 52
VREFMRGN 33
MCP_GPIO 19

1V5S3ISNS a2
WLANISNS a2
DBGLEDS 0

PP3V3_S3 WLAN 2
=PP3V3_S3_TPAD 1

=PP5V_S3_MCPDDRFET u
SYSLED 5
TPAD s
DDRREG 52
AUDIO_AMP w0
P5VSOFET 5
RTUSB s

7 71

26 27 30

28 29 31

15

21

52

757 71

20

58

w _=PP3V42 G3H REG —

0.064

a9 7 =PP18V5_ DCIN_CONN—

s _=PPBUS_G3H

"G3H" RAILS

PP3V42 G3H_ 7

E BASE TRUE

— =PPVIN_S5_SMCVREF 5
— =PP3V42_ G3H SMBUS_SMC_BSA .,

PP3V42_ G3H_PWRCTL .
PP3V42_G3H_CHGR

=PP3v42_ G3H_SMCUSBMUX 2
PP3V42_G3H_TPAD J s
=PP3V42_ G3H_ HALL Ve

PP3V3_S5_SMC
PP3V3 S5_LPCPLUS

—PP3V42 _G3H_ONEWIRE 737

PP3V3_G3_RTC

19 20 23

PPDCIN SS S5 7
MIN LINE
MIN_N ECK‘WIDTH 072 0mm

=PPDCIN_S5_CHGR 50

PPBUS G3H

7 42 a9

+» =PPBUS_G3H_R_OUT_—

MIN LINE WIDTH=0.4 mm
‘NECK‘WIDTH:O.ZS mm

VOLTAGE—?

MAKE_BASE=’ TRUE

=PPBUS_SO0_LCDBKLT o

=PPVIN_S5_P5VP3V3 s
=PPBUS G3H R _IN s
=PPBUS 5V_S§5 56

PPBUS G3H ISNS 7

E BASE TRUE

— =PPVIN_SO_CPUVTTSO 55
=PPVIN_S5_CPU_IMVP 53
=PPVIN_ SO _MCPCORE sa
=PPVIN_S3_DDRREG 52

pr—
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7

HEAT SINK MOUNTING BOSSES

Z0906
STDOFF-4.50D1.8H-SM

1
- "
o
©
o
o
1"
- "
o
©
=
o

STDOFF-4.50D1.8H-SM

|
N -
o
o)
=
N
1"
N -
o
o)
=
w

STDOFF-4.50D1.8H-SM

1
l

FAN BOSS

Z0905
STDOFF-4.50D1.8H-SM

1

|

Z20907
STDOFF-4.50D1.8H-SM

STDOFF-4.50D1.8H-SM

SSD BOSS

08
STDOFF 4.50D1.8H-SM e

l—@

11
STDOFF 4.50D1.8H-SM

l—@

STDOFF-4.50D1.8H-SM

X16 BOSS

PCI-E ALIASES

UNUSED GPU LANES

=PEG_D2R_N<5:4> e NC_PEG_D2RN<5:4>
— NO_TEST=TRUE MAKE_BASE=TRUE
16 =PEG_D2R_P<5:4> e NC_PEG_D2RP<5:4>
NO_TEST=TRUE MAKE_BASE=TRUE
6 _=PEG_R2D_C _N<5:4> __ NC_PEG_R2DCN<5:4>
— NO_TEST=TRUE MARE_BASE=TRUE
16 =PEG_R2D_C P<5:4> NC_PEG_R2DCP<5:4>

PEG_CLK100M P

NO_TEST=TRUE MARE_BASE=TRUE

PEG_CLK100M N

NC_PEG_CLK100MP
MAK

NO_TEST=TRUE

NC_PEG_CLK100MN

E_BASE=TRUE

16 _PEG_CLKREQ L

NO_TEST=TRUE

NC_PEG_CLKREQ L

MARE_BASE=TRUE

.« ENET_CLKREQ L

NO_TEST=TRUE TAKE_BASE=TRUE

68 18

UsSB

NC_ENET CLKREQ L
NO_TEST=TRUE E_BASE=TRUE

ALIASES

UNUSED USB PORTS

USB_SDCARD_P

NC_USB_SDCARDP
MO RRE BASE=TRUE

68 18

USB_SDCARD_N

NC _USB_SDCARDN no TEST=TRUE

68 18

USB_MINI_P

NC_USB_MINIP BASE=TRUE

68 18

USB_MINI_N

“MAKE
NO_TEST=TRUE
MAKE BASE=TRUE

68 18

USB_EXTC_P

— NC USB_MININ o
: BASE=TRUE

MAKE E
B EXTCP =
Ne US CP_wo pestomie  crusm

o6 15_USB_EXTC_] _USB_EXT =

Z0915 720914
STDOFF-4.50D1.9H-SM STDOFF-4.50D1.9H-SM

MDP CONN METAL
NOSTUFF

MTO0900
STIFFENER-K16-K99
SM-SP

|

EMI IO POGO PINS

CRITICAL CRITICAL
Z50904 ZS0905
POGO-2.00D-2.95H-K86-Kg7 1 -4DIA-SHORT-SILVER-K99
S
2 1
L
CRITICAL =

" 2s0907
POGO-2.00D-3.6H-K86-K87
SM

TAB

VOLTAGE=3.

PP3V3 ENET FET —
MINWECKWIDTHZO S

MAKE_BASE=TRUE

ETHERNET ALIASES

PLACE_NEAR=U7980.A1:5MM

MARE_BASE=’ TRUE

=PP3V3_ENET FET——

ENET RXD_PD

ENET_ RXD<0>

— 18 69
MAKE_BASE=TRUE ENET RXD<1> @@ 18 69
— ENET RXD<2> oD 8 0
— ENET RXD<3> oD 0 o0
ENET RXCLK_PD — ENET CLK125M RXCLK 18 69
MAKE_BASE=TRUE -
ENET RX CTRL Uy 10 0
ENET MDIO D v &
MCP_RGMII_ VREF oD
ENET ENERGY_DET
R0980* 'R0981 R0984* = = oD
10K 10K 10K
5% 5% 5%
1/20W i/20w 1/20W
201, 2201 201,
'‘R0985
R0982* '‘R0983 10K
10K 10K 1/20w
5% 5%
1/20W i/20w 2201
MF MF
201, 2201
CRITIC,
Z
POGO-2.00D-3.6H-K86-K87
sM
1
GND

VOLTAGE=0V
MIN_LINE WIDTH=0.
MIN_NECK_WIDTH=0.

17

17

LVDS ALIASES

=MCP_IFPA_TXC_P — NC_LVDS_IG_A_CLKP NO_TEST=TRUE
=MCP_IFPA_ TXC N — NC _LVDS_IG_A_CLKN MAKE_BASE TRUE

=MCP_IFPA_TXD_P<0..3> — NC_LVDS_IG_A_DATAP<Q. .33 AT im0 e
=MCP_IFPA_TXD N<0..3> — NC_LVDS_IG_A_DATAN<Q.. 332085 TEST"-TRUE

=MCP_IFPB_TXC_P

NC_LVDS_IG_B_CLKP

MAKE_BASE=TRUI

NO_TEST=TRUE

=MCP_IFPB_TXC_N

NC_IVDS_IG_B_CLKN

MAKE_BASE=TRUE
T=TRUE

=MCP_IFPB_TXD P<0..3>

=MCP_IFPB_TXD N<O..3>

LCD_IG_BKLT_PWM

LCD_IG_BKLT_EN

NO_TES'
NC_LVDS_IG_B_DATAP<O..3> "5 PASEIRE
NC_LVDS_IG_B_DATAN<O. .3>"{kF BASECTRUE

— LCD_BKLT EN

LCD_BKLT_PWM

MAKE_BASE=TRUE

MAKE_BASE=TRUE

_LCD_IG BKLT PWM - ILCD BKLT PWM ______ .
5170 LCD_IG_PWR_EN LCD_IG PWR_EN _BASE" 517 se

MAKE_BASE=TRUE

63

MAKE_BASE=TRUE

17 =MCP_IFPAB_DDC_CLK — TP_LVDS_DDC_CLK
1 =MCP_IFPAB_DDC_DATA — TP_LVDS_DDC _DATAIE_BASE-TRUE

MAKE_BASE=TRUE

DISPLAY PORT ALIASES

DP_IG_MLO_P<0..3> __ DP_EXT ML_P<0..3>
DP_IG_MLO _N<0..3> — DP_EXT_MI,_N<0. .33 "KE BASE TR”E
DP_IG_HPDO —  DP_EXT_HPD HARE_BASE= TR”E
DP_IG_AUX_CHO_P —  DP_EXT_AUX_CH_p VAKE BASES E?”E
DP_IG_AUX_CHO_N —  DP_EXT AUX_CH_N IPKE BASEZTRUE
DP_AUX_CH_C_N =  DP_EXT_AUX_CH_C_NPRP_PASE-TRUE
DP_AUX_CH_C_P —  DP_EXT_AUX_CH_C_PAKE BASE=IRUE
DP_CA DET — DP_EXT CA DET MAKE_BASE=TRUE
= = — = = MAKE_BASE=' TRUE
DP_IG MLl _P<1:0> __ DP_INT MIL_P<1:0> ot
DP_IG_ML1 N<1:0> — DP_INT_MIL,_N<1:(0>"AKE BASEZIRUE
DP_IG_AUX_CH1_P — DP_INT_AUX_CH_p MAKE BASEZIRUE
DP_IG_AUX_CH1_N —  DP_INT AUX_CH N MAKE BASE=TRUE
_— MAKE_BASE=TRUE
DP_IG_HPD1 — _DP_INT_HPD o
DP_IG MLl _P<3:2> _ TP_DP_INT_MLP<3; ¥3KE _BASE=TRUE
DP_IG MLl N<3:2> — TP _DP_INT_ MLN<3: J3RF_BASE=TRUE
_— MAKE_BASE=TRUE
SATA ALIASES
UNSED SATA ODD STGNALS
SATA ODD_R2D_C_P NC_SATA_ODD_R2DCP NO_TEST=TRUE
SATA_ODD_R2D_C N NC_SATA_ODD_R2DCN N RE R BASECTRUE
SATA_ODD_R2D_P NC_SATA_ODD_R2DP R
SATA_ODD_R2D_N NC_SATA_ODD_R2DN NORERBASERERUE
SATA_ODD_D2R_P NC_SATA_ODD_D2RP N RE R BASECTRUE
SATA_ODD_D2R_N —- NC_SATA ODD_D2RN NN EERRSERIEVE
- - - _— - - - MAKI SE=TRUE

65 10

.. CPU_PECI_MCP

CPU ALIASES

CPU BSEL<0:2> —
BA.

E=TRUE

=MCP_BSEL<0:2>
TP_CPU PECI MCP

MCP89 ALIASES

E_BASE=TRUE

., _TP_MCP_RGB_DAC_VREF _MCP_RGB_DAC_VREF
e 15 MEM A CLK_ P<1> — TP_MEM A CLKP<1>
e 15 _MEM A CLK N<1> — TP_MEM A CLKN<1>
¢ 15 _MEM B CLK_P<1> — TP_MEM B CLKP<1>
e 15 _MEM B_CLK_ N<1> — TP_MEM B CLKN<1>
e 15 _MEM A A<15> — TP_MEM A A<15>
e 1s MEM B _A<15> — TP_MEM B_A<15>

s _MCP_MEM VDD_SEL_1V5

=CHGR

CHARGER SIGNAL

ACOK

s«sMCPCORESOQO_VO

TP_MEM_VDD_SEL_1V5

SMC_BC_ACOK
— MAKE_BASE=TRUE

MCPCOREISNS SIGNAL

MAKE_BASE=TRUE

s«MCPCORESO_ISP_R —

=MCPCORETISNS_N .3

=MCPCOREISNS_P

MAKE_BASE=TRUE

a3

BsEL<z. .

(RsvD)

NO_TEST=TRUE
MARE_BASE=TRUE

MAKE_BASE=TRUE
MAKE_BASE=TRUE
MAKE_BASE=TRUE
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CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL |
OMIT TABLE NOSTUFF NOSTUFF NOSTUFF OMIT TABLE NOSTUFF NOSTUFF OMIT TABLE| OMIT_ TABLE NOSTUFF |
1Cl2 1Cl211 1Cl212 1C1213 1C12T4 1Cl1l215 1Cl1216 1C1217 1C12718 1Cl1l219
10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF !
20% — 20% —— 20% —— 20% —T— 20% —— 20% —— 20% —— 20% — 20% —— 20%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V |
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
603 603 603 603 603 603 603 603 603 603 |
|
_____________________________________________________________________ —
_____________________________________________________________________ -3
|
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL |
NOSTUFF NOSTUFF NOSTUFF OMIT TABLE NOSTUFF NOSTUFF OMIT TABLE OMIT TABLE| NOSTUFF NOSTUFF |
1Cl1221 1Cl1222 1C1223 1Cl224 1Cl225 1C1226 1C1227
—— 10UF — 10UF L — 10UF — 1ouF !
—T— 20% — 20% -1 20% — 20% — 20%
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V |
X5R X5R X5R X5R X5R
603 603 603 603 603 |
|
_____________________________________________________________________ —
_____________________________________________________________________ -3
» |
CRITICAL CRITICAL |
OMIT TABLE NOSTUFF |
1C1230 1C1231
10UF —— 10UF |
20% — 20%
6.3V 5 6.3V |
X5R X5R
603 603 |
|
_____________________________________________________________________ —
_____________________________________________________________________ -1
» |
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL |
OMIT TABLE OMIT TABLE OMIT TABLE| OMIT TABLE OMIT TABLE OMIT TABLE OMIT TABLE OMIT TABLE| OMIT TABLE OMIT TABLE |
1C1240 1Cl1241 1C1242 1C1243 1Cl244 1C1245 1C1246 1C1247 1C1248 1C1249
2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF ——= 2.2UF —— 2.2UF !
20% — —T— 20% — 20% — 20% — 20% - —T— 20% - 20% 0%
5 6.3V , 6.3V , 6.3V , 6.3V , 6.3V 5 6.3V , 6.3V , 6.3V , 6.3V , 6.3V |
CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
102-LF 102-LF 102-LF 102-LF 102-LF 102-LF 102-LF 102-LF 102-LF 102-LF |
|
—
-
» |
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL |
OMIT_ TABLE OMIT TABLE OMIT TABLE| OMIT_TABLE OMIT TABLE OMIT TABLE OMIT TABLE OMIT TABLE| OMIT_TABLE OMIT TABLE |
1C1250 1Cl1251 1C1252 1C1253 1Cl254 1C1255 1C1256 1C1257 1C1258 1C1259
2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF !
20 — 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20% —— 20% —T— 20% —— 20%
5 6.3V 5 6:3V 5 6:3V 5 6:3V 5 6:3V 5 6.3V 5 6:3V 5 6.3V 5 6:3V 5 6.3V |
CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
102-LF 102-LF 102-LF 102-LF 102-LF 102-LF 102-LF 102-LF 102-LF 102-LF |
|
|
-
» |
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
OMIT TABLE OMIT TABLE OMIT TABLE| OMIT TABLE OMIT TABLE OMIT TABLE OMIT TABLE OMIT TABLE
1C1260 1C1261 1C1262 1C1263 1C1264 1C1265 1C1266 1C1267
2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF !
20% — 20% — 20% — 20% — 20% — 20% Y — 20%
5 6.3V , 8.3V , 8.3V , 8.3V , 8.3V 5 8.3V , 8.3V , 8.3V |
CERM CERM CERM CERM CERM CERM CERM CERM
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF |
|
_____________________________________________________________________ —
|
’ |
CRITICAL CRITICAL CRITICAL |
L*C1270 LJ'C1271 L1C1272 |
270UF ——270UF 270UF
20% T 20% 20% |
2 fnr 2 fnr 2 #nr
CASE-B4-SM CASE-B4-SM CASE-B4-SM |
o |
___________________________________________________ J

CPU VCORE VID CONNECTIONS

CPU_VID<0..6>
o D MAKE_BASE=TRUE

IMVP6_VID<O0..6> oo <

VCCA (CPU AVdd) DECOUPLING

1x 10uF,

1x 0.01uF

VCCP (CPU I/O) DECOUPLING

1110 =PP1VO5_S0_CPU

CRITICAL

1x 270uF, 12x 2.2uF
OMIT TABLE| OMIT TABLE| OMIT TABLE| OMIT TABLE| OMIT_ TABLE| OMIT_ TABLE
1C1283 1C1284 1C1285 1C1286 1C1287 1C1288
2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF 2.2UF
20 —T— 20% —T— 20% —T— 20% —T— 20% 20%
6.3V 6.3 6.3V 6.3V 6.3 [
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF
OMIT TABLE| OMIT TABLE| OMIT TABLE| OMIT TABLE| OMIT_ TABLE| OMIT_TABLE
91 92 93 294 1C1295 1C1296
—— 2.2UF 2.2UF
— 20% 20%
6.3V 6.3V
2 CERM 2 CERM
402-LF 402-LF
| LAYOUT NOTE: | JT‘
| PLACE C1290 CLOSE TO CPU |
| PLACE C1283-C1288 CLOSE TO FSB ADDRESS PINS |
| PLACE C1291-C1296 CLOSE TO FSB DATA PINS 3
p— —
SYNC MASTER=K16 MLE SYNC qéTE=03/24/201

CPU Decoupling &

d} Apple Inc.
<]
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Micro2-XDP Connector

NOTE: This is not the standard XDP pinout.

Use with 920-0782 Adapter Flex to support chipset debug.

. _=PP3V3_S0_XDP

. _=PP1V05_S0_XDP
XDP XDP_CONN
R1315* CRITICAL
54.9 J1300
1/20W DF40C-60DS-0.4V
21‘61]{ F-ST-SM-HF
2
1 2
O O
o5 10ggry—XDP_BPM_L<5> OBSFN_AQ o=——>10 01 o= OBSFN_CO JTAG_MCP_TDO am e
o5 10gEry—XDP_BPM _L<4> OBSFN Al o=—>10 01 gup OBSFN_C1 JTAG_MCP_TRST_L 1
7 8
O O
o5 10¢gry—XDP_BPM L<3> OBSDATA_AQ =210 011’ o= OBSDATA_COQ TP_XDP_OBSDATA_CO
o 10 (I XDP_BPM_L<2> OBSDATA_ Al - L D i R OBSDATA_C1 TP XDP OBSDATA C1
13| 14
O O
6 10 [IN XDP_BPM_L<1> OBSDATA_ A2 - 150 5 o1& - OBSDATA_C2 TP XDP OBSDATA C2
o5 10 (ITy—XDP_BPM_L<0> OBSDATA A3 PO Y P EEL I OBSDATA_C3 TP_XDP_OBSDATA_C3
19 20
O O
TP_XDP_OBSFN_BO OBSFN_BQ =210 012> oup OBSFN DO JTAG_MCP_TDI 10
TP_XDP_OBSFN_B1 OBSFN Bl =210 012 o OBSFN D1 JTAG_MCP_TMS 1
- i 25l 3 ol 26 il -
TP_XDP_OBSDATA_BO OBSDATA_BQ =210 0125 o= OBSDATA_DQ TP_XDP_OBSDATA_ DO
TP_XDP_OBSDATA_B1 OBSDATA B1 2000130 o= OBSDATA D1 TP_XDP_OBSDATA_D1
= - DT .- =
XDP TP_XDP_OBSDATA_ B2 OBSDATA_B2 - 335 0434 g OBSDATA_D2 TP_XDP_OBSDATA_ D2
TP_XDP_OBSDATA_ B3 OBSDATA B3 - 35) L OBSDATA D3 TP_XDP_OBSDATA D3
R11399 = 37 8 g 38 -
K
o5 10 10 (o CPU_PWRGD 1 2 XDP_PWRGD PWRGD/HOOKOQ - 3965 0420 g ITPCLK/HOOK4 FSB_CLK_ITP_P am e e <DP
b XDP_OBS20 HOOK1 o=p— 100142 gu ITPCLK#/HOQKS FSB _CLK_ITP_N Yeuu RS
g VCC_OBS_AB a3l Jolas ™ VCC_OBS_CD R1303
» r—EM_LATRIGGER L HOOK?2 >0 0140 o= RESET#/HOQK6 XDP_CPURST_L 1 2 FSB_CPURST_ L 10 14 63
1o _.JTAG_MCP_TCK HOOK3 - 47, 00 48 - DBR#/HOOK7Z XDP DBRESET L 10 25 1;2%ow PLACEMENT_NOTE=Place close to CPU to minimize stub.
49 5 o020 NOTE: XDP_DBRESET L must be pulled-up to 3.3V. i 4
aggry—=12C_XDP_SDA SDA =210 0122 g TDO XDP_TDO am o s
D =I2C_XDP_SCL SCI, - 53] 00 54 - TRSTn XDP_TRST_L oD 0 e
TCK1 NC>£—O o 56 - TDI XDP_TDI oo 10 o
XDP_TCK TCKO = 57 58 o TMS XDP__TMS
o5 10 GO} oD o
: 59 8 g 60 XDP_PRESENT#
XDP XDP
C1300: 1C1301
01UF 51850774 —L_ g 1uF
619V T, sk
X5R 2 2 X5R
201 201
. .
Direction of XDP adapter flex
Please place J1300 within 1" of
board edge with odd-numbered pins
facing edge. Avoid any tall

components between J1300 and edge.

—
SYNC DéTE=07/07/201

p—
SYNC _MASTER=K16 MLB
[P TIT

eXtended Debug Port

Micro-XDP)

d} Apple Inc.
<]
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OMIT_TABLE
MCE&QL{J—RO 1
BGA
SYMBOL 1 OF 11
65 102 FSB_DSTB_L_P<0> J38 J cpu_psrepo* cpu_po+yM37 FSB_D_L<0> 710 6
o 10 1gryESB_DSTB L _N<0> qug I39dcpy psranox crup1spM39 g g FSB D I<I> S
6 10 7 FSB_DINV_L<0> F39] cpu_psro* CPU_D2* ng FSB D _L<2> S 10 6s
L FSB_D_L<3>
65 10 7 FSB DSTB L P<l> R34 ] cpy_pstepix Y P30 39 S 2 T
| 1, ] R35 - CcPU_D4* FSB_D_L<4> o 6
65 10 7, FSB_DSTB_L_ N<1> CPU_DSTBN1* - .40
FSB_DINV_L<1> U36 - CPU_D5* FSB_D_L<5> 7 10 65
o0 B L Gp——————( CPU_DBIL* cpu_pexp140 g FSB_D_L<6> TD 7 10 &
o5 10 7. FSB_DSTB_L_P<2> JI37 {cpy_psTeR2* cpu_p7+ P40 FSB_D_L<7> 10 6s D
o5 107 FSB_DSTB_L_N<2> J364 cpu_psrenz« cpu_pesjyH40 FSB_D_L<8> 710 6
o0 1ggry FSB_DINV L1<2>  qg D351 cpy peras cru p9r523]  quap FSB D L<9>  copyiuoe
<10>
o 10 5 FSB DSTB L P<3> C37 | cpy psrEPa* CPU_D10%* e FSB_D_IL<10 710 65
C38 - CPU_D11% FSB_D_L<11> 7 10 65
65 10 7, FSB_DSTB_L_N<3> CPU_DSTBN3* - H38
FSB DINV L<3> B35 — N cpuinlz*g—“%@v 10 65
s 10 1¢ETy FSB_DINV _L<3> gy =274 CPU DBI3 cpu D13+ M38 FSB D L<13> 710 65
7 H39 FSB D_L<14>
65 10 7By FSB A L<3> U38 | cpyu a3+ CPU_D14% 570 S 10 s
A V37 - CPU_D15% FSB_D_L<15> o s
65 10 7 FSB_A_L<4> CPU_A4* - U35
Y36 - CPU_D16% FSB D _L<16> 710 65
s 10 gy ESB_A_L<5> -— d cPu_as* ” R36 D
¢ 40 - CPU_D17% FSB_D_L<17> 7 10 6s
6107, FSB_A_L<6> V40d cpy_aex DT DRy S — = ————<ED
Y39 - CPU_D18* FSB_D_L<18> 210 6s
65 10 7, FSB_A_ L<7> CPU_AT7* . P35
Y40 o CPU_D19% FSB_D_L<19> 7 10 6s
65 10 7, FSB_A_L<8> CPU_A8* - R38
V39 - CPU_D20* FSB_D_L<20> 710 65 —
65 10 7 FSB_A_L<9> CPU_A9* - R33
AA39 - CPU_D21% FSB_D_L<21> 7 10 65
65 10 7, FSB_A_L<10> CPU_A10* e U34
AA36 - CPU_D22% FSB_D_L<22> 7 10 65
65 10 1By ESB_A L<11> — d cPu_a11x — R40
oD h CPU_D23%* FSB_D_L<23> 7 10 6s
o FSB A L<12> BA37 ] cpy_ar2+ | 24*W
65 107 FSB_A L<13> Y387 cpy a13« CPU_D CEE _D_ 710 6
AC36 - CPU_D25% FSB_D_L<25> 7 10 65
65 10 7, FSB A L<14> CPU Ald* | 558
A AA40 - CPU_D26% FSB _D_L<26> -
65 10 7, FSB_A_L<15> CPU_A15%* e P36
AA38 - CPU_D27% FSB D _L<27> 710 65
65 10 7 FSB_A_L<16> CPU_A16* ” P33 D
- CPU_D28%| FSB_D_L<28> 7 10 68
s 10 2 FSB_A_L<17> AF397 cpy_a17+ — 532
AD38 - CPU_D29%| FSB_D_L<29> 7 10 6s
o107 FSB_A_L<18> cpy_a18* n -2 PR3z
AC38 = CPU_D30%* FSB_D_L<30> 710 65
65 10 7, FSB_A_L<19> CPU_A19%* . R39
- CPU_D31% FSB_D_L<31> 210 6s
s 10 2 FSB_A_L<20> AJ387 cpy_azox — H36
AD37 - CPU_D32% FSB_D_L<32> 210 6s
65 10 7, FSB_A_L<21> CPU_A21% e F36
AJ39 - CPU_D33* FSB_D_L<33> 210 6s
65 10 7 FSB_A L<22> CPU_A22% — 33 C
AC40 o CPU_D34% FSB D L<34> 210 6s
65 10 7 FSB_A_L<23> CPU_A23* - M35
AC37 - CPU_D35% FSB_D_L<35> 7 10 65
65 10 7 FSB_A_L<24> CPU_A24* ” L34 D
AD40 o CPU_D36%, FSB D L<36> 210 6s
o5 10 1<ETy—ESB_A_L<25> = CPU A25% | 33
A AC39 - CPU_D37% FSB_D_L<37> o 6
65 10 7 FSB_A_L<26> CPU_A26* - M36
AF36 - CPU_D38% FSB D _L<38> 7 10 65
65 10 7 FSB_A_L<27> CPU_A27* . M32 D
AF40 o CPU_D39% FSB D L<39> 210 6s
65 10 7 FSB_A_L<28> CPU_A28* - 334
AG39 - CPU_D40* FSB_D_L<40> 210 6s
65 10 7, FSB_A_L<29> CPU_A29% e H35
AD39 o CPU_D41% FSB_D_L<41> 7 10 6s
65 10 7 FSB_A_L<30> CPU_A30% — H34
- CPU_D42% FSB_D_L<42> 7 10 6s
o107 FSB_A_L<31> AD36d cpy_a31x > Pr3e
AF37 - CPU_D43% FSB_D_L<43> 7 10 6s
65 10 7, FSB_A_L<32> CPU_A32% - M34
AJ40 o CPU_D44+*] FSB_D_L<44> 7 10 6s
s 10 . FSB_A_L<33> CPU_A33% . F37
AG40 - CPU_D45%] FSB_D_L<45> 7 10 6s
o510 1¢ETy—ESB_A_L<34> - o cPu_a3ax - Pz =S ———_ D
FSB A L<35> AG38 e CPU_D46% FSB D _L<46> 7 10 6s -
10 CED— SRS A U2 G CPU_A3IS* cpu_pa7+[yd 35 FSB_D_L<47> S ie s
6 10 7 FSB_ADSTB_L<0> Y37 | ceu_apstaox cpu_pagsyD39 FSB_D_L<48> 70 e
e 104 FSB_ADSTB_L<1> AF387 cpy_apsTB1* cpu_pag+pE36 FSB_D_L<49> 7 10 65
cpu_psox[,P40 FSB_D_L<50> 10 6s
6 10 7 FSB_REQ_L<0> U240 cpu_rego+ cru D540 o g FSB D L<51> G 7w e
65 10 7, FSB_REQ_IL<1> U39 CPU_REQ1* CPU_D52% C39 FSB_D_L<52> 7 10 65
6 10 7 FSB_REQ_L<2> V387 cru_reo2+ cpu_ps3+E38 FSB_D_L<53> 70 e
6 10 7 FSB_REQ_L<3> U379 ceu_reoa+ cpu_psaxyB37 FSB_D_L<54> 70 e
o5 102 FSB_REQ_L<4> V36d cpu_reos* cpu_ps5+nC30 g FSB D I<55> D
cpu_psexpB38 FSB_D_L<56> 710
s 107 FSB_ADS_L AG33 | cpy_aps* cpu_ps7+pE37 FSB_D_L<57> 710 65
e 10 FSB_BNR_L AD357 cpy_pnr* cpu_psgxpC33 FSB_D_L<58> 710 65
65 10 FSB_BREQO_L AG347 cpy pro* cpufnsza*:)m—“M@v 10 65
6 10 FSB_DBSY_L AFgg CPU_DBSY* CPU_D60*, Bgz FSB_D_L<60> 7 10 65 B
_ e 10 FSB_DRDY_L U CPU_DRDY* cPU_D61*[ D FSB_D_L<61> 7106
oo ZPP1VOS SO_MCP FSB o o FSB_HIT L AD34 ] cpy_sroe cru_pe2+[p 36 FSB_D_L<62> e
65 10 7 @ﬂw_ll—.‘%c CPU_HITM* cpufnea*gm_‘_.%® 710 6
FSB_LOCK_L AG CPU_LOCK*
1 1 s 4B LOCK L~ g - 4cpPu
R1é41(9) 1:5{214 15 65 m@%‘ﬂc CPU_TRDY* CPUJPRI*MD—.‘ﬁ_m_L—@ 10 65
1% 5% cpu_perEr+pAG35 g FSB DEFER L mmm e
Ve ur 20" s CPU_PECI_MCP AG36 | cpy_prcr
2012 2201 P PR HOT L v32 .
o5 29 10 (gum—CPU_PROCHOT - 7559 CPU_PROCHOT* Berx our cpu | AI37 FSB_CLK_CPU_P 10 65
65 39 10 [TI). PM_THRMTRIP_ L o= CPU_THERMTRIP* — == —‘—__-—_wAJZBG
= AC33 ~ BCLK_OUT_CPU_N FSB_CLK_CP 10 65
e 10 (y—CPU_FERR_L - CPU_FERR* _0UT_CPUN| 22 g FSB _CLK_CPUN o,
BCLK_OUT_ITP_P| AK32 FSB_CLK _ITP_ P 13 65
s o =MCP_BSEL<2> D35 |cpu_pser2 scrx our_tre n| AK33 g  FSB CLK ITP N mym e
— e E35 - - —
5 =MCP_BSEL<1> - CPU_BSEL1 AJ35 FSB CLK MCP P
(R =MCP_BSEL<0> e F35 | cpy msero BCLK_OUT_NB_P| -5t
’ g - BCLK_OUT_NB_N AJ34 s FSB_CLK_MCP_N
b o ID@M CPU_RSO0* AT32 Loop-back clock for delay matching.
10 FSB_RS_I<1> AD CPU_RS1* BCLK_IN N .
R1430' [|'R1435 o oo RS . 734 v o AJ33
49.9 45.9 o5 10 @U—ESB_RS_L<2> - CPU_RS2* BCLK_IN P| -
1/20wW 1/20w
2'3{2 2%1 CPU_A20M*| 3??3 PU_A20M L 10 65
CPU_IGNNE_L
s MCP_BCLK_VMI,_COMP_VDD AKig BCLK_VML_COMP_VDD e PY33 CPU INIT L v
AK | 10 65
es MCP_BCLK_VML_COMP_GND BCLK_VML_COMP_GND pltergtenl Y3§5 CPU INTR v
AA P MI
s MCP_CPU_COMP_VCC AK38 | cpy comp vee CPU_NMI e CPU_N 1o 65
AR3T _ - CPU_SMI¥ CPU_SMI_L 10 65 [SYNC MASTER= = A
s MCP_CPU_COMP_GND CPU_COMP_GND N Y B P —— 1 SYNC MASTER=K16 MLB SYNC_DATE=07/07/201
¢ S CPU_PWRGD 23 - CPU_PWRGD B 10 13 65 — —
RI AC FSB_CPURST L
CPU_RESET¥| 10 13 65
1 1 g )—‘———_‘ >
R1£93% 14:1{914936 cpu_pprsrevr| D2 PM_DPRSLPVR e MCP CPU Interface
-9 49. cpu_stp+aV34 g FSB_CPUSLP L oDy 0 o5 051-8379 | D
Ve 2" cpu_ppsipr Y32 w»_ CPU DPSLP L o 5 o Apple Inc.
201, 2201 cPU DPWR*| U3 3 FSB_DPWR L 10 65 @ 4.4.0
T Y34 CPU_STPCLK_L 4.
CPU_STPCLK* 10 65 .
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OMIT TABLE OMIT TABLE
w4080, w3001
BGA
SYMBOL 2 OF 11 SYMBOL 3 OF 11
o 27 MEM A _DQ<63> AN6 |1po0 63 uposo_7_p| AR4 MEM_A_DQS_P<7> I v 20 MEM B_DQ<63> AML [,501 63 upos1_7_p| AN2 MEM_B_DQS_P<7> o e
o 27 MEM A DQ<62> AN4 |\ypoo 62 Mposo_7_n| AR5 MEM_A_DOS_N<7> 27 6 o 2 MEM_B_DO<62> AN1 | yno1 62 mpos1_7_n| AN3 MEM_B_DOS_N<7> 29 6
o 27 MEM_A_DQ<61> AT4 | ypoo 61 mpgso_s_p| AT6 MEM_A_DQS_P<6> e o 20 MEM_B_DQ<61> ATL | ypo1 61 Mpos1_e_p| AYS MEM_B_DQS_P<6> o 66
o o1EryMEM_A_DO<60> g g AU3 | ypoo 60 MDs0_6_N|_AUG e MEM A _DOS N<6> g 2 o 25¢gry—MEM_B_DO<60> o= 2U1 1001 60 mpos1 6 N| BY4 o g MEM B DOS_N<6> D = o
o gy MEM_A_DO<59> o g BM7 lypoo 5o uposo_s_p| AN1 -— MEM_A_DOS_P<5> . o o 29Ty MEM_B_DO<59> 2113 | D01 59 mpos1_s_p[ AVIie o MEM B DOS_P<5> e D
o 20 MEM_A_DO<58> AN7 | ypoo_ss Mposo_s_n| AMI1 MEM_A_DOS_N<5> 21 s o6 20 MEM_B_DOQ<58> AM2 | ypo1 s upos1_s_n| AW1 MEM_B_DOS_N<5> mry.so
o MEM_A_DO<57> ATS |upoo_s7 mposo_a_p| ATL MEM_A_DOS_P<d> 2 o MEM_B_DO<57> AR2 | ypo1_s7 upos1_a_p| AV1 MEM_B_DOS_P<4> .
o 27 MEM_A_DO<56> AT3 | ypoo_se o Mposo_a_n| AR1L MEM_A_DOS_N<4> 27 6 o 20 MEM_B_DO<56> ARL | ypo1 s6 upos1_a n| AW1 MEM_B_DOS_N<4> .y
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OMIT TABLE

ucBgst2Ro1

BGA
SYMBOL 4 OF 11
> »—BEG_CLKREQ L - V1 | pEa CLKREQ*/GPIO_49 PEO_REFCLK_p| V2 PEG_CLK100M P s 6
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CLKRE o U *
» 2R oL - PEB_CLKREQ*/GPIO_50 pE1 REFCIK P V2 PCIE_CLK100M_AP_P e
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G1l1l +VIO_PLL_PE
G12 +VIO_PLL_PE l ’
AH10 +VIO_PLL_XREF_XS n-]
H11 +VIO_PLL_XREF_XS
H12 +VIO_PLL_XREF_XS
AE10 +VIO_PLL_SATA
E11 +VIO_PLL_SATA
F12 +VIO_PLL_SATA
AF10 +VIO PLL_H
F11 +VIO:PLL:H PEX0_TERM_P| us s MCP_PEX0_TERMP
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NOTE: 100K pull-downs required if
HPLUG_DETO/HPLUG_DET1 are not used.

DDC Mode Pull-downs

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

R1710 100K 1 2 DP_IG_AUX_CHO_P
R1711 100K 1 2 20w MF 201 pp 1G AUX_CHO_N

-

5 1720w MF 20T

R1712 100K 1 DP_IG_AUX_CH1 P

IN)

]

R1713 100K 1 2 5% 1720w MF 201 pp 1G AUX_CHI_N

5 1720w MF 20T

GPIO Pull-Ups

=PP3V3_S0_MCP_GPIO

8 18 19

5 1720w MF 20T

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

17

R1780 10K 1 2 SATARDRVR_A_EN
R1I781 10K 1 2 0% 1720W MF 201 Ayp TP PERIPHERAL DET, 4, 5
R1782 10K 1 p °% 1720w MF 201 MyREY MIC_LOAD_DET

17

OMIT TABLE

2« _PP3V3_S0_MCP_DAC

WRIEE T

SYMBOL 5

+3.3V_RGBDAC m
RGB_DAC_VREF LD

OF 11

DDC_CLKO0/GPIO_38
DDC_DATAO0/GPIO_39

140 mA K30
s _TP_MCP_RGB_DAC_VREF J29
679 DP_IG MLO_P<3> H27

s DP_IG_MLO_N<3> -2/
67 9 DP_IG_MLQ_P<2> D26
67 9 DP_IG_MLO_N<2> - C26
67 9 DP_IG_MLOQO_P<1> F26
679 DP_TIG_MLO_N<1> - E26
67 9 DP_IG_MLOQO_P<0> H26
67 9 DP_IG_MLO_N<O0> - G26
B DP_IG _ML1_ P<3> F27
B DP_TIG_ML1 N<3> - G27
5 DP_IG _ML1_ P<2> E27
5 DP_IG_ML1_ N<2> - D27
o> @m DP_IG MLL P<1> o C27|
67 9 DP_IG _ML1 N<1> - B27
67 9 DP_IG _ML1_ P<0> A29
s DP_IG ML1 N<0> B29
sgmDB_IG HPDO €29
sgm DP_IG HPDI D30
W SATARDRVR_A_EN alizEL

67 17 $BTY DP_IG_AUX_CHO_P E29
67 17 9, DP_IG_AUX_ CHO_N 29

67 17 $LBTY DP_IG_AUX CH1 P G29
67 17 3BT DP_IG AUX CH1 N 29

., _PP3V3_S0_MCP_PLL_DP_USB
210 mA 180 ma L L23

M23

30 ma ¢ D22

M22

. =PP1V05_S0_MCP_PLL_IFP
60 mA L25
M25
»» _PP1V05_S0_MCP_PLL_CORE L26
160 mA 40 ma L M26
L27
60 mA Y37
L28
40 mA P ™Mz8
20 ma g L24
M24

. =PP3V3R1V8_S0_MCP_IFP_VDD

180 mA CKPLUS_WAIVE=PwrTerm2Gnd ¢ 223
CKPLUSiwAIVE=Pererm2Gnd A24

208 =PP1V05_S0_MCP_DPO_VDD
160 mA B26
A27
A26

DPO_3_P/TMDSO_TXC_P
DPO_3_N/TMDSO_TXC_N

DPO_2_P/TMDSO_TX0_P
DPO_2_N/TMDSO_TX0_N

DPO_1_P/TMDSO_TX1_P
DPO_1_N/TMDSO_TX1 N

DPO_0_P/TMDSO_TX2_P
DPO_0_N/TMDSO_TX2_N

DP1_3_P/TMDSOB_TXC_P
DP1_3_N/TMDSOB_TXC_N

DP1_2_P/TMDSO_TX3_P
DP1_2_ N/TMDSO_TX3_N

DP1_1_P/TMDSO_TX4_P
DP1_1_N/TMDSO_TX4_N

DP1_0_P/TMDSO_TX5_P
DP1_0_N/TMDSO_TX5_N

HPLUG_DETO0/GPIO_20
HPLUG_DET1/GPIO_21
HPLUG_DET2/GPIO_22

DDC_CLK2/DP_AUX_CHO_P
DDC_DATA2/DP_AUX_CHO_N

DDC_CLK3/DP_AUX_CH1_P
DDC_DATA3/DP_AUX_CH1_N

+3.3V_PLL_DPO
+3.3V_PLL_DPO

+3.3V_PLL_USB
+3.3V_PLL_USB

+VIO_PLL_IFPAB
+VIO_PLL_IFPAB

+VIO_PLL_CORE_LEG
+VIO_PLL_CORE_LEG

+VIO_PLL_SPPLLO
+VIO_PLL_SPPLLO

+VIO_PLL_V
+VIO_PLL_V

+VIO_PLL_NV
+VIO_PLL_NV

+VDD_IFPA
+VDD_IFPB

+VIO_DPO
+VIO_DPO
+VIO_DPO

IFPA_TXC_P
IFPA_TXC_N

IFPA_TXDO_P
IFPA_TXDO_N

IFPA_TXD1_P
IFPA_TXD1_N

IFPA_TXD2_P
IFPA_TXD2_N

IFPA_TXD3_P
IFPA_TXD3_N
IFPB_TXC_P
IFPB_TXC_N

IFPB_TXD4_P
IFPB_TXD4_N

IFPB_TXD5_P
IFPB_TXD5_N

FLAT PANEL

IFPB_TXD6_P
IFPB_TXD6_N

IFPB_TXD7_P

IFPB_TXD7_N

DDC_CLK1/GPIO_40
DDC_DATA1/GPIO_41

LCD_BKL_CTL/GPIO_57
LCD_BKL_ON/GPIO_59
LCD_PANEL_PWR/GPIO_58

IFPAB_VPROBE

IFPAB_RSET

TMDSO_VPROBE

TMDSO0_RSET

G30 AUD_IP_PERIPHERAL_DET [
F30 MIKEY MIC_LOAD_ DET am -
K24 =MCP_IFPA_TXC_P oo
K23 = =MCP_IFPA_TXC_N

- oD °
B23 =MCP_IFPA_TXD_P<0> oo o
Cc23 = —

- MCP_IFPA_TXD_ N<O0> oD o
D23 - =MCP_IFPA_TXD P<1> oD ¢
E23 - =MCP_IFPA_TXD_ N<1> oo ¢
F23 - =MCP_IFPA TXD P<2> oo ¢
G23 . =MCP_IFPA_ TXD_ N<2> oo
g;g - =MCP_IFPA_ TXD_ P<3> oo

- =MCP_IFPA_TXD_N<3> oD ¢
g;;l - =MCP_IFPB_TXC P oD ©

- =MCP_IFPB_TXC_N oD ¢
G24 =MCP_IFPB_TXD_ P<0> oD ¢
F24 =MCP_IFPB_TXD_N<O0>

- oD °
E24$ =MCP_IFPB_TXD P<1> oo o
D24 =MCP_IFPB_TXD_N<1> 5
Cc24 =MCP_IFPB_TXD_P<2> 5
B24 > =MCP_IFPB_TXD_ N<2> oo ©
J26¢ =MCP_IFPB_TXD_ P<3> B
K26 . =MCP_IFPB_TXD_ N<3> oD ©
J30 > =MCP_IFPAB_DDC_CLK oo ©
H30l . =MCP_IFPAB_DDC_DATA ,sm

(GMUX_INT)
| B3O o  ICD IG BKLT PWM om,
C30 LCD_IG_BKLT_EN 5
1230 o  ICD IG PWR EN mwmss
|C21 ~ MCP IFPAB VPROBE mmy : e
B21 MCP_IFPAB_RSET oD 24 o7

H29 MCP_TMDSO_VPROBE U 20 67
K27 MCP_TMDSO_RSET U 20 67

RGB DAC Disable:

Okay to float all RGB_DAC signals.

DDC_CLKO/DDC_DATAO pull-ups still required

Connect +3.3V_RGBDAC pin to GND.

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

MCP Signal

Interface Mode

TMDS /HDMI

(or use as GPIOs).

LVDS

=MCP_IFPA_TXC_P/N
=MCP_IFPA_ TXD_P/N<0>
=MCP_IFPA_ TXD_P/N<1>
=MCP_IFPA_ TXD_P/N<2>
=MCP_IFPA_ TXD_P/N<3>
=MCP_IFPB_TXC_P/N
=MCP_IFPB_TXD_P/N<0>
=MCP_IFPB_TXD_P/N<1>
=MCP_IFPB_TXD_P/N<2>
=MCP_IFPB_TXD_P/N<3>
=MCP_IFPAB_DDC_CLK
=MCP_IFPAB_DDC_DATA

TMDS_IG_TXC_P/N
TMDS_IG_TXD_P/N<0>
TMDS_IG_TXD_P/N<1>
TMDS_IG_TXD_P/N<2>
(UNUSED)

(UNUSED)
TMDS_IG_TXD_P/N<3>
TMDS_IG_TXD_P/N<4>
TMDS_IG_TXD_P/N<5>
(UNUSED)
TMDS_IG_DDC_CLK
TMDS_IG_DDC_DATA

LVDS: Power +VDD_ IFPx at 1.8V
TMDS: Power +VDD_IFPx at 3.3V

LVDS_IG_A CLK_P/N
LVDS_IG_A DATA_P/N<0>
LVDS_IG_A DATA_P/N<1>
LVDS_IG_A DATA_P/N<2>
LVDS_IG_A DATA_P/N<3>
LVDS_IG_B_CLK_P/N
LVDS_IG_B_DATA_P/N<0>
LVDS_IG_B_DATA_P/N<1>
LVDS_IG_B_DATA_P/N<2>
LVDS_IG_B_DATA_P/N<3>
LVDS_IG_DDC_CLK
LVDS_IG_DDC_DATA

—
SYNC DéTE=07/07/201

p—
SYNC _MASTER=K16 MLB
[P TIT

MCP Graphics

dated August 5, 2009).

K6/K69 EDP

currents used.
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OMIT_ TABLE
MCPéLBQG%—AO 1
SYMBOL 6 OF 11 N External A
e a5 ATA_HDD_R2D_C_P AF1 [ sara a0_Tx_p usso_p| E21 B_EXTA_P [
s umSATA_HDD R2D C N o AGl fgum 20 mxw uspo_n| D21 o g USB EXTAN Smwe
2 AirPort (PCIe Mini-Card)
e 35 SATA_HDD_D2R_N AG3 |sara a0 RX N 0 9 usB1_p| F2 USB_MINI_P D
o [my SATA_HDD D2R P o  AG2 igump a0 rx e g B uss1_n| G21 USB_MINI_N
‘g S Geyser Trackpad/Keyboard
Q& H usp2_p| E20 USB_TPAD_P 16 68 71
a 2 vsp2 M D20 g USB TPAD N muwn
s SATA_ODD_R2D_C_P AF2 | sara_a1_tx_p @ o External C
. SATA_ODD_R2D_C N AF3 |sara a1 TX N use3_p| D21 USB_EXTC_P 5 e
ﬂ: 4 L use3 n K21 o USB_EXTC N ey
oo ATA_ODD_D2R_|] AF5 | sara_a1_rx N Mm - Bluetooth
o+ oy SATA_ODD_D2R_P > AF4 [sara a1 RX P E| a ussa_p| B20 USB_BT_P 3 e =PP3V3_S5_MCP_GPIO o
4 U) o USB4_N| Azl USB_BT_N 7 34 s
D 0 Camera/External E 1R1851
n §H usss_p| H21 USB_CAMERA P T ar e 8.2K
MXM_GOOD_L - AGS | sara_rEp*/GPTO_30 8 i uses_n| J21 USB_CAMERA_N 737 6 pelly
) 8 SD Card/ExpressCard 5201 =
¢ MCP_SATA_ TERMP AG4 | saTa TERMP g useé_p| & USB_SDCARD_P 5 60
Sy usse n| F20 g g USB_SDCARD_N GD oo R1850!
1R1805 > 2 EXTERNAL D §IK
2.49K CI< uss7_p| B USB_EXTD_P e - 48
1720u pu v L usa7_n[I20 B_EXTD | - V2
uE G5 4w o 201,
2201 — o~ = 14
V6 | o uss_ocox/cpro_2s| H14 o USB_EXTA_OC_L .,
AM4 || ye 2‘8 ﬁ USB_OC1+*/GPIO_26 Gl2 o USB_EXTD_OC_L ,
= uis ne g ha
AK36 — @ $ uss_re1as_onp| L19 s MCP_USB_RBIAS_GND
g P - -
@ A B15 'R1860
myQ RGMII_VREF P MCP_RGMII_VREF
ag } * o 887 C
69 ENET RXD<0> Cc15 RGMII_RXDO H RGMII_TXDO F15 TP_ENET_TXD<0> Agzom
oo ENET_ RXD<l> g H17 Ipaurr rxp1 2o remr1_txp1| F17 TP_ENET_ TXD<1> 2201
oo ENET_RXD<2> @ g Cl7 lpeurr pxoe o romrr_rxpz| J17 o TP ENET TXD<2>
6 9 ENET RXD<3> G15 RGMII_RXD3 RGMII_TXD3 D15 TP_ENET_TXD<3>
P ENET_CLK125M_RXCLK D17 | reMrr RXCLK I AN reMIT_rxcrk| G14 TP_ENET_CLK125M_TXCLK =
6 9@___ENET RX_ CTRL ‘AIS RGMII_RXCTL RGMII_TXCTL| Ccl4 - TP_ENET_TX_ CTRL
» @D—ENET_ENERGY DET =E17 RGMII_INTR/GPIO_35 RGMII_MDC| iig TP_ENET MDC
,» _PP3V3_ENET MCP_PLL_MAC RGMIT_MDIO| " quuugp ENET MDIO __ wryoo
J18
20 mA +3.3V_PLL_MAC_DUAL BuF_25muz| J14 . TP_MCP_CLK25M_BUFO0_R
© MCP_MII_COMP_VDD K15 | reurr_comp_vpp e
s MCP_MITI COMP_GND K14 RGMII_COMP_GND RGMIIiRESET*3G17 - TP_ENET RESET L
1
R14891% Internal MAC Disable:
2w Connect RGMII_RXD<0:3> together to 10K pull-down.
201, Connect RGMII_RXCLK to 10K pull-down.
Connect RGMII_RXCTL to 10K pull-down.
1 Connect RGMII_INTR to 10K pull-down (if not used as GPIO).
- +3.3V_PLL_MAC_DUAL must remain connected to 3.3V RMGT rail.
RGMII_COMP_VDD/_GND must remain connected as shown.
Connect RGMII_VREF to 10K pull-down.
Connect RGMII_MDIO to 10K pull-down.
All other pins can be left TP or NC. B
_—
p——— — A
SYNC MASTER=K16 _MLB SYNC_DATE=07/07/201
MCP SATA, USB & Ethernet
d} Apple Inc. 051-8379 |D
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__=PP3V3_S0_MCP_GPIO ;. 1 1
o
OMIT_ TABLE
— R1961
[§) él. 400 10K
MCP89U-AO01 1720w
.. =PP3V3RIV5_SO_MCP_HDA JER -2 S o R1950
70 mA J12 | \ypp_mpa upa_spara_our| B3 - 7 ss 10 HDA_SDOUT_R IAAA,2___HDA SDOUT oD 7 37 e
70 mA o
1 R129251 2 D
R14990c9) e 37 7 (I HDA_SDINO - c3 [-{E%%_DS)DATAiIND HDA HDA_BITCLK B4 - s 19 HDA BIT CLK R 1 W\/2 HDA_ BIT CLK ouT) 7 27 68
'1% 5%
1/20W 1/20w
4 201 R129252
¢ MCP_HDA_PULLDN_COMP AS | upa puLLDN_comp moa_resET+CY g e 15 HDA_RST_R_L IAAA 2 HDA RST L s 57 o0
(1PD) - =
5%
1/20w
rR1953 » T T T T At - T !
|
moa_svnc| B4 s 1» HDA_SYNC R 1/\/2\2/\/2 HDA_SYNC oo 57 o | BUF_SIO_CLK Frequency |
|
1w | Frequency |ypa sync ,
201 |
o 205 (@ LPC_AD<0> RI1910 22 1,,,2 LPC_AD_R<0> =1L [1rc apo (1pU) Lec sERIRQ HD gy LPC_SERIRQ oD | 24 MHz !
o 40 31 1(gry LPC_AD<1> RI9I1 22 2 WoME LPC_AD_R<1> H2 |1pc ap1 (1PU) (IPU) | !
o 100 +ggry LPC_AD<2> RI1912 22 1, \%\/2 5% 1720 WP 201  1pc_ap_R<2> =3 | 1rc D2 (1P0) R1960 | 14.31818 MHz 0 [ -
6 10 30 7¢gryLPC_AD<3> RIOI3 22 1 ,\\"2 : ﬁ; LPC_AD_R<3> =12 [1rc AD3 (1PU) I PC pc_rramsE3 g LPC_FRAME R_L LAAA 2 LPC_FRAME L gm 1 26 10 o0 | |
1/5Mz:ow
1 MLB_RAM _CFG1 F2 LEC DRQO*/GPTO_43 201 ittt sttt
{ ) (IPD) LPCJ&ESET*CFS - LPC_RESET L oDy 10 25 60 | BIOS Boot Select |
. PM_CLKRUN_L Fl * F4 LPC_CLK33M_SMC_R 2 !
0 307 (ID> LPC_CLKRUN*/GPIO_42 (IPU) LPC_CLKO| - T 25 68 : I/F LPC FRAME# |
PP3V3 G3 RTC 38 SMC_WAKE_SCI_L D14 | 510 puE+/cPIO_31 = MISC_VDDENO/GPIO_47 All - MCP_CPU_VTT EN L 1 | LPC 0 !
= 1 PM_LATRIGGER L J11 | gyr smr*/cpIo 32 T MISC_VDDEN1/GPTO_48| Fl4 - MLB_RAM CFGO 1 | !
377 AUD_I2C_INT L F6 | pz0caTE/GPIO_55 o & MISC_VDDEN2/GPIO_17 Ell - MLB_RAM CFG2 15 | SPI 1 !
R1920! R1921 s (D—SMC_RUNTIME SCI L g O D3 | kerorsTIn+/GPIO 56| ¥ ¥ mrsc_vppen3/cpro_isl FL1 - SMC_ADAPTER_EN am s | |
19 9K 49.9K ~ MISC_VDDEN4/GPIO_19) Gll o e LPCPLUS_GPIO CED 7 0 w0 | NOTE: MCP89 does not support FWH, only |
“Tle 1% H12 MEM_vDD_SEL/GPIo_46| D11 "o MCP_MEM VDD_SEL_1V5 pmy s LPC ROMs. So Apple designs will | C
1/20W 1/20w 3 PM_PWRBTN_L PWRBTN* (IPU-S5) g : not use LPC for BootROM override
261, L5601 2 PM_SYSRST DEB E L F127 rsrBTa* (IPU-S5) Fancrro/ceio 61 D8 o MLB_RAM CFG3 1 |_ _ _ et use LPL Tor BOotROM of verride. |
FANRPMO/GPIO_60/MGPIO_2 Eg - MEM_EVENT_L am o s
ENET_LOW_PWR s e 1
RTC RST L D18 " FANCTL1/GPIO_62 - oD o
- RTC_RST FANRPM1/GPTO_63/MGPTO_3| O/ g SDCARD_RESET am - | SPI Frequency Select |
s PM_RSMRST L - 18 | purcD_sB (IPD) SLP753*CA8 - PM_SLP_S3_L UTy 7 30 39 57 ! !
= (omyMCP_PS_PWRGD - E2 | purcD (12D) ST RMGT,CO g PM_SLP_RMGT L o - I Frequency] SPI_DO|SPI_CLK |
(IPD) SLPisS*CBB - PM_SLP_S4_ L BT 7 10 38 57 NOTE: MCP SLP_S5# pin | 25.0 MHz 0 0 |
s @un-MCP_WAKE_REQ L - ElSC MCP_WAKE_REQ* MCP_vID0/GPTo 13| E3 - MCP_VID<0> oD 10 5 hisIE:ell?ehZz;0§4# : !
A9 Mcp_vipi/cero_14 B4 g MCP_VID<1> 1950 ot eL’s — ! 31.2 MHz 0 1 !
. PM_BATLOW_L MCP WAKE DIS* = e oD signal. |
H DA O | I tp l I t C ap s D —=——— O {5} MCP_VID2/GPIO_15 - MCP_VID<2> oD 1 5 |
s 21 oy MCP_MEM_VDD_EN - B11l | ycp MEMVDD_EN/GPIO_44 McP_vID3/GPIo_ 16| D6 - MCP_VID<3> oo 0 5 ! 42 .7 MHz 1 0 |
For EMI Reduction on HDA interface 2 @_MCP_MEM_VTT_EN - Ccl1 MEMVTT_EN/GPIO_45 SPI_CS0*/GPIO_10| géo - SPI_CSO_R L T 0 o : 62.5 MHzZ 1 1 :
PI_CLK R . .
HDA_SDOUT_R 15 6 SM_INTRUDER_L o C18 nTRUDER MI S C S;fi‘;jgig—;; 55 % EPI ncuso oD o < | |
HDA_BIT_CLK_R , - | - ) 0 0 68 . N
> FIXME: AUD_IPHS_SWITCH_EN WAS GPIO_2 spI_po/cero oo E14 g SPI_MOSI R &> o | NOTE éir& 62nMEZ gse_gAgT—ﬁEiE.comand I
HDA RST R L .. a0 10 SMC_IG_THROTTLE_ L @25 [ ncru_rr00/6P10_6 Jepto 1| E1 MCP SPKR I_ _ _ _°LTARS not providec on This Ppage-
HDA_SYNC_R b o 4 19+ @gg—AUD_IPHS_SWITCH_EN =0 | neru_rro1/6p10 7 SPKR/GPIO_ - N
22 15 um_GFXVCORE_PWR_EN @12 | nGPU_P102/GPIO_23 rierM pIoDE Bl C2 g MCP_THMDIODE_P o R1
C119050 N C119052 N 47 40 19 7¢pgry SPIROM USE MLB o2 | nGPU_PTO3/GPTO_24 TRy _propE_N| D1 - MCP_THMDIODE_N ouD 4 7 50}(970
PF —— F—— -
58 —— 5% — c5 SMBUS_MCP_0_CLK $920w MCP_SPKR:
23V 23V . JTAG MCP TDI D12 SMB_CLKO - U @1 68 1720 __—
e 2 Fo 2 D> JTAG MCP DO -1 J:zgiﬁ; (IP0) sMB_DATAO| C8 g SMBUS_MCP_0_DATA D o ,200 0 = USER mode (Normal boot mode)
¥ O -5 T SMB_CLK1/MsMB_CLK| B6 g SMBUS_MCP_1_CLK [T o1 o 1 = SAFE mode (For ROMSIP recovery)
13 JTAG MCP_TMS - JTAG_TMS (IPU) ce ¥ SMBUS MCP_1 DATA
1C1951 1C1953 1 JTAG_MCP_TRST_L _.‘E_lzc JTAG_TRST* (IPD) SMB*DATM/TiMBJWA Do =% AP DPWR EN CD 0 = Connects to SMC for automatic recovery. B
—— 10PF 10PF . »>—JTAG_MCP_TCK ~ 127 srac_rex SMB_ALERT*/GPIO_6 - _PWR_] B 15 0 5
2 {39 2 %29 sus_ck/cpro_3al HO PM_CLK32K_SUSCLK R pomm :: s
201 201 2 MCP_CLK25M XTALIN 214 [xraniy e 1o A6 MCP TEST MODE EN
. MCP_CLK25M_XTALOUT B1l4 TEST_MODE_EN -
J_ 5 QUT——- = XTALOUT PKG_TEST]| g;g ;
L s _=PP MCP_GPI
- 2s (oy—RTC_CLK32K XTALIN - gzllg XTALIN RTC PKG_TEST2 = NO STUFF 55 3V3_S3_MCP_GPIO
B RTC_CLK32K_XTALOUT 1 1 It
’ -*- XTALOUT_RTC E{(}Kg 59 1501}{9 66 Ile 975 DRAM_CFG3:H DRAM_CFG2:H DRAM_CFGO:H
1 1 1
R1930' ['R1931 3720w 3720w 20w R1976 R1978 GPIO43 has R1957
-— S n S HE HE I 10K 10K 10K
u p Ow 10K 100K 201 201 201 5% internal ~9K 5%
5% 5% 2 2 2 1/20W 1/20W 1/20W
=PP MCP_GPIO . 1200 w2 261, ]800 pull-up. 2361
=PP3V3_S3_MCP_GPIO , ,, 201, |,z01
ey ,» _MLB_RAM_CF
=PP3V3_S0_MCP_GPIO 1o 1 + s MLB_RAM CFG3 ¢ _—
— =PP3V3_S0_MCP_GPIO ,» _MLB_RAM_ CFG2
R1991 10Kk LAANA 2 SMC_IG_THROTTLE L  ,, = ” ﬂig RAM g::g(l)
R1I981 10k LAAAZ 5% 17200 MF 201 Ayp TPHS_SWITCH_EN , ., o i
R19090 1 5FT/20W WMF 20T DRAM_CFG3:L DRAM_CFG2:L DRAM CFG1:L DRAM_CFGO:1
1 00K 1 \\A72 GFXVCORE_PWR_EN > 22 R1977 |'R1979 R1956'| |[R1958
R1986 100K 1 p °% 1720w MF 201 gpTROM USE_MLB 15 10 47
5% 17200 MF 201 T 10K 10K 470 10K
R1983 10K 1 2 MCP CPU VTT EN L B . . . 1/20W 1/20w 1/20W 1/20w
T RIO87 100 A AN Z S 72" B BT ppchus gero ’ Platform-Specific Connections 25, )55 25, )55
715 w0
5 1720w MF 20T
R1
R1989 10K 1 2 MEM_EVENT_L 19 3 39365
RI990 10K 1.V, 5% 720 W 20T Lyee 1.ow PHR o 25 15 LPC_RESET L 1 2 LPC_PWRDWN_L 738 40 €L
R1I980 10k 1%2 5% 17200 MF 201 gpoaARD RESET . 1750w 3
MF O —
1992 5% 1720w ME o 201 201 SYNC MASTER=K16 MLB SYNC_DATE=07/07/201 A
1 100K 1 2 MCP_VID<O0> 19 54
RI993 100K 1 VA2 5% /200 20T yep—yTp<i> o oo - PMSLE 84 L, =  PM SLP S5 L - MCP HDA, LPC & MISC
R1094 100K 1\, 55 1720w W 20T Cp yIp<os 1o s A : .
R1995 100K 1/\/\/\/2 5% 17200 WMF 201 cp yIp<3s NOTE: MCP SLP_SS# signal has .the 051-8379 | D
N5 —T7zowwE 20T = b behavior of Inte’s SLP_S4# signal Apple Inc.
R1998 20K 1,,p 2 SPI_MISO 1o 10 e 8 4.4.0
5 1720w MF 20T
NOTICE OF PROPRIETARY PROPERTY:
R1996 loK 1 /\/\/\/2 AP_PWR EN 19 34 57 THE INFORMATION CONTAINED HEREIN IS THE
5 1720w MF 20T PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:
= I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 19 OF 110
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
Current numbers from MCP89 A0l Bring-Up Support document (MCP89_TDP_EDP_Bringup_Targets_Apple.pdf, dated August 5, 2009). K6/K69 EDP currents used. IV ALL RIGHTS RESERVED 19 OF 73

8

7

6 5 4

2 1




8

7

6

5

NOTE:

23 8

23 14

23

23

23 19

23

240 mA

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

"SW" rails are

dynamically switched in the S0 state as needed,

OMIT TABLE

=PP1V05_SW_MCP_FSB

2000 mA c32

E33

L29

AA29

E32

AA30

L31

T30

N30

M31

F33

H33

J32

B33

G33

B32

J33

F32

H32

G32

A33

D32

AB30

AB29

C33

D33

A32

M29

M30

R30

P30

L32

T29

L30

U30

P29

R29

V30

U29

V29

Y30

Y29

w29

w30

N29

K31

. _=PP1 _MCP_F

3=3
200 mA AC29

AD29

AC30

AD30

AB31

AC31

AD31

AC32

o+ 5gPB3V3_SO_MCP_HVDD vo

V1o

H11
K29

s .=PP3V3_S0_MCP

. =PPOV9_S5_MCP_VDD_AUXES
150 mA K18

Al8

. _PP3V3_G3_RTC
?,?m‘AA(E‘Eﬁ) L20
200 mj_K20
J15

, _=PP3V3_S5_MCP

40 mA

controlled by MCP89 GPIOs.

OMIT TABLE

Mng-BQG%—XO 1 .+ o -=PPVCORE_S0_MCP ;
N
SYMBOL 8 OF 11 =PP1V5R1V35_SW_MCP_MEM ms 5450 mA (0.85V) N3
+VTT_CPU +VDD_MEM AK19 4300 mA N1l
+VTT_CPU +VDD_MEM AJ23 R12
+VTT_CPU +VDD_MEM AJ24 P9
+VTT_CPU +VDD_MEM AK21 RS
+VTT_CPU +VDD_MEM AJ17 NZ
+VTT_CPU +VDD_MEM AK15 R5
+VTT_CPU +VDD_MEM AKS R3
+VTT_CPU +VDD_MEM AJ26 B3
+VTT_CPU +VDD_MEM AK13 Pa
+VTT_CPU +VDD_MEM AK16 P8
+VTT_CPU +VDD_MEM AJ19 R2
+VTT_CPU +VDD_MEM AK12 P1
+VTT_CPU +VDD_MEM AK4 RO
+VTT_CPU +VDD_MEM AK26 N5
+VTT_CPU +VDD_MEM AK20 N10
+VTT_CPU +VDD_MEM AJ27 P10
+VTT_CPU +VDD_MEM AJ10 R1
+VTT_CPU +VDD_MEM AJ12 B2
+VTT_CPU +VDD_MEM AK17 R4
+VTT_CPU +VDD_MEM AK23 N8
+VTT_CPU +VDD_MEM AJ2 R10
+VTT_CPU I I +VDD_MEM AK3 P5
+VTT_CPU +VDD_MEM AJ22 AD24
+VTT_CPU +VDD_MEM AJ21 R7
+VTT_CPU m +VDD_MEM AK14 D6
+VTT_CPU LTJ +VDD_MEM :Eg 2 R6
FVIT_CPU S Yoy NOTE: VDD_COREx_SENSE signals should NOT AB24
+VTT_CPU +VDD_MEM| - . . AC24
- — AJa be used for remote sensing unless
+VTT_CPU +VDD_MEM P11
- - AK29 COREA/COREB are powered by separate
+VTT_CPU O +VDD_MEM 1 P12
+VTT_CPU +vpp_meu| AK18 regulators. . B7
- - AK24 Instead connect regulator sense point
+VTT_CPU +VDD_MEM N R11
- — AJ9 as close to COREB FET as possible.
+VTT_CPU +VDD_MEM AD23
+VTT_CPU +VDD_MEM AK11 Y24
+VTT_CPU +VDD_MEM AK6 NV
+VTT_CPU +VDD_MEM AK2 N12
+VTT_CPU +VDD_MEM AK25 AD17
+VTT_CPU +VDD_MEM AJ28 AD1S8
+VTT_CPU +VDD_MEM AK9 AD19
+VTT_CPU +VDD_MEM AK28 AD20
+VTT_CPU +VDD_MEM AJll AD21
+VTT_CPU +VDD_MEM AJS AD22
+VTT_CPU +VDD_MEM AJ29 U224
+VTT_CPU +VDD_MEM AJ3 V24
+VTT_CPU +VDD_MEM AJ20 W24
+VTT_CPU +VDD_MEM AK10 T11
+VDD_MEM AJ18 T12
+VTT_CPU2 AK1
+VDD_MEM, U1l
+VTT_CPU2 AJ1l
+VTT_CPU2 +VDD_MEM Vil
- +VDD_MEM| AJ7
+VTT_CPU2 +vDD mEM| AI8
+VTT_CPU2 - AJ25 TP_MCP_VDDCOREA_SENSEP U9
+VTT_CPU2 FVDD_MEM—r o TP_MCP_VDDCOREA_SENSEN U8
+VTT_CPU2 VDD MEM =T ++s =PP1V05_S0_MCP_PE_DVDD
+VDD_MEM ADS8
+VTT_CPU2 +vpp vmm| BK7 400 MA
%13 (PEO[5:0PE1[1:01]) AD6
+3.3V_HVDD +VDD_MEM ACS
+VDD_MEM AJ13 ACO
+3.3v +vpp_mem| AT 14
] AD9
+3.3v +VDD_MEM AL1l
! AC7
*3.3v +VDD_MEM AL12
= AC10
+VDD_MEM| ALl4 AD7
+VDD_MEM ALl 5 AD11
+VDD_DUAL_AUXC +VDD_MEM AL17 ADI10
+VDD_DUAL_AUXC +VDD_MEM AL18 AC11
+VDD_MEM AL20 AC12
+3.3V_VBAT AL21
+VDD_MEM AD12
+3.3V_DUAL_USB +VDD_MEM :i; g AE12
+3.3V_DUAL_USB +VDD_MEM
D +vpp ] AL29 »» _PP1V05_S0_MCP_PE_AVDD AALO
+3.3V_DUAL +VDD7MF‘M AL30 1000 Ma
-3V ] U012
(PEO[5:0], PE1[1:0]) AB1O
+vpD_puarL_rueT| K17 =PPOV9_ENET MCP_RMGT , . vi2
g £ v B W12
+3.3v_puar,_rmer| 217 1 =PP3V3_ENET MCP RMGT .. Yil
+3.3V_DUAL_RMGT B17 Y i i
AR
AAl2
AB11
AB12

dated August 5, 2009).

wH40%,1
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+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA
+VDD_COREA

+VDD_COREA_SENSE
GND_COREA_SENSE

+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD
+VIO_PE_DVDD

+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD
+VIO_PE_AVDD

POWER TIT

+VDD_COREB

=PPVCORE_SW_MCP_GFX
15350 mA (0.85V)

22 24

+VDD_COREB

+VDD_COREB
+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB
+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB
+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB
+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB
+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB
+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB
+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB

+VDD_COREB
+VDD_COREB

AB22

+VDD_COREB

AB17

+VDD_COREB

AB18

+VDD_COREB

AB19

+VDD_COREB

AB20

+VDD_COREB

L13

L14

+VDD_COREB
+VDD_COREB

M13

+VDD_COREB

M14

+VDD_COREB_SENSE
GND_COREB_SENSE|

+VIO_SATA_AVDD

J9
J8

AF6

TP_MCP_VDDCOREB_SENSEP
TP_MCP_VDDCOREB_SENSEN

+VIO_SATA_AVDD

AGS8

+VIO_SATA_AVDD

AF7

+VIO_SATA_AVDD

AF8

+VIO_SATA_AVDD

AGY

+VIO_SATA_AVDD

AG6

AF9

+VIO_SATA_AVDD
+VIO_SATA_AVDD

AG7

AD1

PP1 _MCP_SATA_AVDD .
300 mA

=PP1V05_S0_MCP_SATA DVDD ; -
100 mA

+VIO_SATA_DVDD
+VIO_SATA_DVDD

AD2

+VIO_SATA_DVDD

AD3

+VIO_SATA_DVDD

AD4

+VIO_SATA_DVDD

AC3

+VIO_SATA_DVDD

AC4

+VIO_SATA_DVDD

AC5

AD5

+VIO_SATA_DVDD
+VIO_SATA_DVDD

AC6

+VIO_SATA_DVDD

AC1

+VIO_SATA_DVDD

AC2

K6/K69 EDP currents used.

AL34

OMIT TABLE

AT10

AE4

K37

AL25

T36

T37

AB2

AB4

Cc40

B5

G4

AES8

AW34

AC20

AES5

W18

AT16

AB5

N34

AT2

W20

AW16

B2

G37

D16

K39

G31

B7

L15

W19

Y10

AW2

AH7

B13

AE37

AV1

AN19

AP10

W33

AB36

K13

AUL13

AA23

AA31l

Y31

AE33

AY3

N33

T2

B39

T4

AH37

V31

AU37

AW5

AU7

AT7

AN28

D4

AU19

AP25

AU22

AW13

T33

E7

AW7

H13

MCBEIY~A01
BGA

SYMBOL 10 OF 11

GND

GND

GND

OMIT TABLE

U&400
MCP89U-A01
BGA

G13 B16 SYMBOL 11 OF 11 B36
E10 Ei6 AB37
B10 AP16 AE2
AM32 AL36 AL7
AU25 G19 Di3
AY38 AAZL T39
Wa K16 AH4
AU10 K28 AB7
D10 D25 AH36
H31 AL1G AC17
AL31 AP4 AH5
U31 G25 AL33
AT31 K25 AW10
AH31 E31 W17
ANZ5 Gi6 G39
AC21 AP13 AB39
AR22 T22 AH39
AN1G AP28 AL5
AE31 AT28 AW39
AU34 Hi6 AN1O
AW1O AH33 ABS
G10 AT22 N39
B22 ALS N36
B19 AAL N37
B34 AP37 AE29
E22 W22 GND AW28
AC18 H1O AU28
K34 A3 E19
AL22 AHS 16
AP36 G28 | NP GND R332
G34 R31 AW22
P31 AW25 T34
U21 AP39 AN22
H25 AB33 D31
B31 B25 AE30
AU4 T10 T8
AALD W34 M16
W8 U19 MI5
AT19 K1z MI7
AT13 E34 M18
AH2 AL28 MI9
AP19 AE34 M20
A38 AT39 MZ1
AT34 AP5 AE7
AE39 W21 W5
AALS D34 W7
AT25 E25 AP2
AW31 K36 ALIO
023 D19 AP34
D22 Y1 U18
W36 W23 T7
W39 AC22 W31
W37 H22 AL39
AC23 HS T31
AP22 K19 N31
AN13 G2 AAL7
AP31 E2 T10
AU31 T5 K33
AL1O AC19 Ei3
AL2 AN31 AL13
AA20 AL37 AP7
E28 AUL6 17
AH34 AB34 W2
B28 G20 AK34
AV40 G22 AK35
D28 AW36 H6
H28 ALd H7
G36 C1 V7
AE36 E39 V8

D37 AM5

p—
SYNC MASTER=K16 MLE

—
SYNC DéTE=07/07/201

MCP Power & Ground

051-8379 | D
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C2300 helps reduce input rail
droop during Q2300 turn-on.

s =PP1V5R1V35_ S0 MCPDDRFET

PLACE_NEAR=Q2300.9:2 mm

CRITICAL Q2 300
C2300*
100%1: — CRITICAL Part STMFS4854N
CERMKEY 2 SSTMFS4855NS Type N-Channel
1206-1
DQZM%OO Rds (on) 10 mOhm @3.2V
B = [ s Loading | 4.3 A (EDP)
2 s _=PP5V_S3 MCPDDRFET —XNC
4 |gf
u xevid 6 MCPDDRFET_KELVIN pom o
2z S
al 1C2305 @
vee —L0.1UF i
-1 20% 7 1123 5
u2305 ;10 15
SLG5AP 402 NC
s 1 Cy—MCP_MEM_VDD_EN 2 |en TDFN 5 MCPDDRFET_SENSE v, 1
7
CRITICAL © Mgpﬁig—GiTi Voo PP1VSR1V35_SW_MCP
MCPMEM_CNFG 3 lonre s| 6 ( tven to ) ﬂﬁﬁég%ﬁi%gz B
ponEl 8 TP MCPMEM DONE MRKEBASEZIRUE (OR 1.35V)
1R2305 I — =PP1V5R1V35_SW_MCP_MEM ,, ,, .,
560K GND __PAD 4250 mA
<
%jw NV Requirements:
2 - Min Ramp-Up Time: 20 uS (10% to 90%)
<R1> _L - Max Ramp-Up Time: 65 uS (ENABLE to 90%)

Approx. Ramp Time (EN to 1.35V, uS): 7.9

DIMM

- FET Ron <= 3.8 mOhms
1 + 0.0678 * R1(Kohms) NOTE: nVidia recommends Infineon BSCO030NO3MS for Q2300.

Gated Rail Savings: 120mW

CKE Clamps

CKE must be held low to keep memory in self-refresh.
Clamps enable before MCP89 MEMVDD rail switched off.

CRITICAL Clamps release after MCP89 MEMVDD is up and CKEs are driven by MCP89.
215 =PP5V_S3 MCPDDRFET | Q2355 Clamps also discharge VTT rail via termination resistor on each CKE signal on DIMM.
N['UDS3O,1PZ%‘]3ZXXG 02355/02356 chosen for low output capacitance.
R2350"
1%}%( 3 MEM A CKE<0> CED) 15 26 27 32 66
1/20W
MF
2012
MEMVTT_ EN_L 5
02350
SSM3K15FV  pls 4
sop-vEsM-HF | 4 6 MEM_A_CKE<1> CTD 15 26 27 32 66
55
[
2 G <
8
L Q<ﬂjt

NO STUBS on CKE signals!

CRITICAL

2
@

02356
TUD3170NZXX
S0T-963

3 MEM_B_CKE<0>

CED 15 28 29 32 66

6 MEM_B_CKE<1>

CED 15 28 29 32 66

p—
SYNC MASTER=K16 MLE

— A
SYNC DéTE=O7/07/201

MCP89 Memory Rail Gating

d} Apple Inc. 051-8379 | D
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C2400 helps reduce input rail
droop during Q2400 turn-on.
PLACE_NEAR=C2400.1:1 mm

XwW2400
SM
1 5§42 MCPCORESO_VSEN_ P s n
CRITICAL

C2400 pracE NEAR=02400.5:2 mm
00UF

1
20%
iR xR XWZSélOl
1206-1
1 2 MCPCORESOQO_VSEN_N sa 71

s =PPVCORE_S0_MCPGFXFET

1
2

PLACE_NEAR=C2400.2:1 mm
. _=PP5V_S0_MCPFSBFET = Q24 O 0
21617 Part 5i4838BDY
b 1C2405 b CRITICAL Type N-Channel
vce == 0.1UF Q2400
U2405 S i Gk,_ ST4838BDY Rds (on) 3.2 mOhm @2.5V
SLG5AP033 402 % so-8 Loading 15.35 A (EDP)
1 FX RE_PWR_E 2 [gn TDFN -
11213
CRITICAL MEPEF)?—GATEt vee PPVCORE_SW_MCP_GFX
MCPGFX_CNFG 3 Jewre s (G driven to ) MIN-FECEWIDTH=0: 32 mm
MS%EAgEEg;TXUE
1C2406 DONE TP _MCPGFX_DONE — —PPVCORE_SW_MCP_GFX ;1
820PF onp  HRM =
10% Bl
, 50V .
765" NV Requirements:
- Min Ramp-Up Time: 100 uS (10% to 90%)

A
Q
i
\%

Approx.

Ramp Time (EN

to

1v, usS):

43.9 + 0.6943 * Cl(pF)

- Max Ramp-Up Time: 1500 uS (ENABLE to 90%)

- FET Ron <= 2.5 mOhms
NOTE: nVidia recommends Infineon BSC020NO03MS for Q2400.

Gated Rail Savings: 860mW

p—
SYNC _MASTER=K16 MLB
[N T

—
SYNC DéTE=O7/07/201

MCP89 GFX Core Rail Gating

051-8379 | D
d} Apple Inc.
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8

1

MCP Non-GFX Core Power 1.2560 MCP 1.05V PCIe Analog Poyer
50 s .=PPVCORE_S0_MCP . _=PP1V05_S0_MCP_AVDD_UF 30-OHM-5A PP1V05_S0
8450 mA (0.85V) 800 mA 1 2 ﬂ%ﬁ%ﬁ%gﬁ;vu%m
OMIT_TABLE VOLTAGE=T. 05V
2500 1C2501 ([*C2502 |*C2503 ([*C2504 ([*C2505 |[*C2506 ([1C2507 |*1C2508 1C2565 |1cC2566
10UF —— —— 4_.7UF —— 1.0UF —— 0.22UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF 0.1UF
208 —— —— 20% —T— 20% —T— 20% —— 10% —— 10% —— 10% —— 10% 10% —— 0.1UF —— 0.1UF
6.3V 4av 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V =T 10% 0
X5R 2 X5R-1 X5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 5 6:3V 5 B3V
603-1 402 0201 201 201 201 201 201 201 X5R X5R
201 201
MCP Memory Power = MCP 1.05V SATA Analog Power D
21 2015 _=PP1V5R1V35_SW_MCP_MEM PP1V0O5_ S0 MCP_SATA_AVDD ,,
[WMIN LINE WIDTH=0.2 FM o .~
4300 mA (1.5V) MIN-NECKWIDTH 300 mA
VOLTAGE=T.05V
C2510: 1C2511 |[1Cc2512 |*1C2513 ([*1C2514 |
177y L 5. 1uF 0.1UF —— 0.1UF 0.1UF — C2568 |1C2569
208 —— —— 10% —— 10% —— 10% 10% — 4.7UF —— 0.1UF
4av 6.3V 6.3V 6.3V 6.3V 20% 10%
X5R-1 2 2 x5R 2 x5R 2 x5R 2 x5R 2 iv 6.3V
402 201 201 201 201 X5R-1 X5R
402 201
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power CEIZT_%%%L = MCP 1.05V CPU/FSB/MEM PLL Power
205 =PP1V05_SW_MCP_FSB 20 s =PP1V05_S0_MCP_FSB , =PP1V05_S0_MCP_PLL_UF 220-OHM-2.2a PP1V05_S0 MCP_PLL_FSBMEM _,,
2000 maA 200 ma 555 ma 1 2 HINNBCRAIDTH-0:2 M 70 ma et
OMIT_TABLE 0603 VOLTAGE=T. 05V
C2520: 1C2521 |[1C2522 |1C2523 C2524 1 1C2525 C2570:! 1C2571 |[1Cc2572 ([1C2573
4 1.0UF 1.0UF 4.7UF —— 1.0UF 4 .7UF —— 0.1UF — 0.1UF F
8% 8% 0% 8% 0% 2 T, 3 B
5 b 5 b v, 5 XER 2 32 2
X328, X328, x5R53 x3R, PLACE_NEAR=R2570.1:50 miP5s3 RO %ZO 138
GND_MCP_PLL_FSB 1 2
MIN L E_WIDTH=0. 5%
= MIN_NECK_WIDTH=0.25 MM 1716w A1
- = VOLTAGEZOV cRITICAL 0402 =
MCP 0.9V AUX Core Power MCP 0.9V MAC/SMU Power L2575 MCP 1.05V PCIe/SATA PLL Power
20 _=PPOV9_S5_MCP_VDD_AUXC . 220-OHM-2.2A PP1V05 S0 MCP_ PLI_PEXSATA .,
[MIN LINE WIDTH=0.2 BN — ooe . n
150 mA J 1 2, MIN-NECK—WIDTH=0: 325 mA
0603 VOLTAGE=T.05V
1C2526 |[1C2527 C2575: 1C2576 [1C2577 ([1C2578 |1C2579 C
—— 0.1UF 0.1UF J7UF —0.17u0F - 0.1UF ——0.1UF ——0.1UF
—1— 10% 10% 20% -1 1l0% -1 1l0% -1 10% -1 10%
2 6.3V 2 6.3V 4av 2 2 6.3V 2 6.3V 2 6.3V 2 6.3V
X5R X5R X5R-1 X5R X5R X5R X5R
201 201 402 201 201 201 201
MCP 1.05V PCIE Digital Power CEIZng%L MCP 1.05V Core/Misc PLL Power
200 =PP1V05_S0_MCP_PE_DVDD . 220-OHM-2.2A PP1V05_ S0 MCP_PLI_CORE 1
200 mA o 1 2, MIN-NECK—WIDT) 160 mA
0603 VOLTAGE=T.05V
C25301:/C25381 1C2531 |1 C2532 (1 C253B C2534 C2535 Cc2580: 1C2581 ([1Cc2582 ([1C2583 |[r1C2584
4.7UF ——4.7UF —— —— 1.0UF —|— 1.0UF —— 0.1U: 0.1U 0.1UF 4 .7UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF
ST WO T, 8% T, 8% T, s 8% 8% 0% T, % T, %% T, 3 [, 6%y
X5R-1 X5R-1 2 2 ys5R 2 ¥x5R 2 x5R 2 ¥s5R 2 ¥s5R X5R-1 2 2 ¥5R 2 ¥5R 2 ¥5R 2 ¥5R re—
402 402 0201 0201 201 201 201 402 201 201 201 201
L 1 MCPHVDD:P3V3 L
T CRITICAL
MCP 105V M it P MCP 3.3V PCIe/SATA I/O PLL Power 12590 MCP 3.3V PLL Power
. emory ower 20 =PP3V3_S0_MCP_HVDD , _=PP3V3_ S0_MCP_PLL_UF __ FERR-240-OHM-200MA PP3V3 S0 MCP PLL _HVDD
s =PP1VO5_S0_MCP_M2CLK_DLL 30 ma 260 mA E 2 . MIN-NECKWIDT 50 mA
550 ma 0402 VOLTAGE=3. 3V
1 1 1 . 1 1
<7349 238 L 162287 wemmonsovs [commappzz T gzommone | moweos | czsn0 | [cagen
20% — 20% 20% 2 1 59021 OMIT_TABLE R2591 20% 20%
av 623V Tov R2590 65K 623V Tov
X5R-1 2 CERM 2 2 CERM 10K 1.0UF —— U259o CERM 2 2 CERM
402 603 402 £ 208 — 1200 603 402
1/20W Sy 2 MIC5365-2.5V r
= 201 0201 lvin vour| 3 2912 B
2 <Ra>|
MCP 3.3V I/0 P = P2V8HVDD_EN 3len Ncl4 P2V8HVDD_FB =
(o .3V I/0 Power GND HVDDLDO : ADJ
20 s _=PP3V3_S0_MCP 1 2 R2592*
250 mA 316K
1/2é§
C2543: 1C2544 [1C2545 |1C2546 |[*1C2547 201,
9 luF  —— Q.1uF O 1uF <Rb> Vout = 0.8V * (Ra + Rb) / Rb, Rb ~ 320kOhms
2 g 2 g '
= PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
L 35352988 1 IC,MIC5366,LDO REG,2.5V, 150MA, 5C70 U2590 CRITICAL | HVDDLDO:FIXED
MCP 3.3V AUX/USB Power 35382979 1 IC,LDO,TPS717,ADJ, 150MA, 3%,SC70, HF U2590 CRITICAL HVDDLDO : ADJ _—
MCP 2.0V-3.3V RTC Power
2 s =PP3V3_S5_MCP CRITICAL
240 mA 20105 PP3V3_G3_RTC 12595 MCP 3.3V DP & USB PLL Power
? uA (G3) 220-OHM-2.2A PP3V3 S0 MCP_PLIL_DP_USB ,,
C2550! 1C2551 5 mA (SO) C25521 1 Y YLz MIN-NECKWIDT 210 mA
4.79F 05, 1UF 4.79F 0603 VOLTAGE=3.3V
Sy 2 2 lppu 8oy 2 C25951: 1C2596 ([1C2597
603 102 603 4 .7UF —— 0.1UF —— 0.1uF
6% R2595 T, 8% T, 8%
= PLACE_NEAR=R2595.1:50 mil CFgY 533 Pii Pii
GND_MCP_PLL_DP_USB 2 2
MIN-RECR—WIDTH=0: 33 176w
CRITICAL VOLTAGE=0V : F =
o MCP 3.3V MAC PLL POWER L.2555 0402 SYNC MASTER=K16 _MLB SYNC_DATE=07/07/201 A
. _=PP3V3_ENET_ MCP_PLL_MAC FERR-240-OHM-200MA  pp3y3 ENET MCP PLL_MAC ., N
[MIN LINE WIDTASD.Z MM . n
[ TN LENETIRTH 20 ma MCP Standard Decoupling
VOLTAGE=3.3V
1C2 1- D
_80,21%36 d} Apple Inc. 051-8379
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MCP GFX Core Power
22 20 _=PPVCORE_SW_MCP_GFX

15350 mA (0.85V)
OMIT TABLE MCP 3.3V RGBDAC Power
2600 1C2601 |*C2602 |[1C2603 |1C2604 |[1C2605 ([1C2606 |1C2607 |1C2608 |1C2609 ([1C2610 |*C2611 |:1C2612 -
X5R 2 2 X5R-1 2 x5R 2 x5R 2 x5R 2 X5R 2 X5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 X5R 1| MIN NECK WIDTH=0.2 MM 140 mA
603-1 102 0201 0201 201 201 201 201 201 201 201 201 201 R2670 NSLTAGESOV, uE
0 ]
17284
L S If RGBDAC is used, requires ferrite (15550382)
2 plus 1x 4.7uF 0603 & 1lx 0.luF 0402 cap. D
1 If RGBDAC is not used, tie to GND.
—  =PP3V3R1V8_S0_MCP_IFP_VDD i
e
— =PP1V05_S0_MCP_PLL_IFP
MCP 1.05V DisplayPort Power =
s =PP1V0O5_S0_MCP_DPO_VDD
160 mA
C2640:1 1C2641
4.72U§ 0.1UF
% T T, 4%
X5R-1 X5R
402 201
6717 _MCP_TMDSO_RSET 67 17 MCP_TFPAB_RSET
6717 _MCP_TMDSO_VPROBE 67 17 MCP_TFPAB_VPROBE NO STUFF
NO STUFF R2650 NO STUFF R2655
C26501 1K C26551 1K
0.1%1; IZZOW 0'11%1; 1920w
652Y 2 2201 652Y 2 2201
201 201 e

[SYNC MASTER-K16 NLB SYNC_DATE=077077201
MCP Graphics Support
051-8379 | D
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Platform Reset Connections
RTC Crystal
c2810 LPC Reset (Unbuffered)
R2810 1208
0
1 RTC_CLK32K xTALOUT >~ 2 RTC CLK32K XTALOUT R . L
= AAAY | R2881
NO STUFF e cRITICAL sa PLACEMENT NOTE-Place close to U1400 33
r2811’ i 1 W o6 15 [Ty—LEC RESET I . : LPCPLUS RESET L o )
10.0m ¥2810 20 o
) (2o R2883
Vo 32760 =3 " .
e [CEE . c2811 L > smc imEser L oD
12eE PLACEMENT_NOTE=Place close to U1400 5%
RTC CLK32K XTALIN | K 1zon
11 201
s
v =
wocos =
201
MCP 25MHz Crystal
c2815 PCIE Reset (Unbuffered)
R2815 12PF
0
15 [IT)—tice_cuxzsn xtazouT ¢ AN/ Ai—tcE cuxzsn xrazour & ' I 2 seo1
R
o smore ”5;0" o N 9557D RESET L re—
' o 25 16 PCIE RESET L . 2 eca 33
R2816 o CRITICAL | mozcos O \ D>
o ¥2815 17200
17200 25.0000M R2893 "
- ety 2816 :
e 12PF 1 2 BKLT PLT RST L oD <
15 (OO} ee cuxzsm xranIN N o
|5‘| J_ s R2894
25v 0
wocos = . > ap mmsmr n oo
201
s
1720
201
R2825
o 10 LPC CLK33M SMC R FLACEMENT_ROTE=Place close to U400 33 N LPC CLK33M SMC 16 en
s
Lo R2826
201 33
. > 1ec crk3im ecerus GO 7 w0 e
s PrACENENT_NOTE-Place close to V1400
1/20m
201
R2829
22
o8 15 [T B CLKAZK suscrx ® L 2 M _cLE32K SUSCLE oD 0 e
PLACEMENT_NOTE=Place close to U1400 5%
1/20m
201
s _=PP3v3 S5 MCPPWRGD . .
J System Reset Circuit
' ¢2850 25 [Ty Sysmer ©
0.108 xpp
100
: R2896 R2899 10K pull-up to 3.3V SO inside MCP — ———
201 0 33 SYNC MASTER=K6 MLB SYNC DATE=12/11/200
13 10 [Ty XDE DERESET L \ 2 o AANA 4 PM SYSRST L oD T —— — —
.
= e omrT o NO STUFF S B Ml sC
. » = R2897 c2899
74LVC1G08GW .0
57 49 30 [Ty ALL SYS PURGD s \501353 K o 1 - 051-8379 I D
vass0 Mce ps purcD oD Lo Apple Inc.
R — AN =, e 4.4.0
s STLK_PARTZSYS RST = NOTICE OF PROPRIETARY PROPERTY:
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PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
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33 29 20 27 26 _ PRy

33 29 28 27 26 PP

C310

66 32 27 26 15 MEM_A ODT<@I

29 28 27 26 15

R3109;\2,\40,\ 2 uem A zdb

MF1%1/20W01
6 32 27 26 15 MEM_A_A<03K3
66 32 27 26 15 MEM_A_A<15L7
66 32 27 26 15 MEM_A_A<23L3

66 32 27 26 15 MEM_A_CS IHa)a

66 32 27 26 15 MEM A CS THIL>]

66 32 27 26 15 MEM_A_RAS B3

|

66 32 27 26 15 MEM_A_CAS G3

1

66 32 27 26 15 MEM_A_WE_TH3

|

VREF S3 MEM VREFCA

B9
C
E
E

MEM_ RESET N2

|

128MX8-SDRAM-1066MHZ

MT41J128M8HX-187EY

OMIT TABLE

DQO
DO1
DQ2
DQ3
DO4
DQS5|
DQ6
DQ7|

DS

DOS*

DM/ TDQS|

TDOS*

=z

—VSSQ—

q

B3MEM_A_DQ<7>
C7MEM_A_DQ<1>
C2MEM_A_DQ<0>
| CBEM A _DO<3>
E3MEM A_DQ<4>
| EBMEM_A_DO<2>
D2MEM_A_DQ<5>
ETMEM_A_DQ<6>

C3MEM_A_DQS_P<0> 5 ¢
CD3MEM A_DQS_N<0> 5 4

B7MEM_A_DM<0>
A7 NC

| A3 N

F1MEM A ODT<1> ;s 26 27 32 66
FOMEM A CKE<1> 15 51 26 27

HI meM a 200 5
N7

J7 Na MEM_A_A<14> 5 56 27 32
— 66 3

Al
A8
Bl
D8
F2
F8
Jl
Jo
L1
L9
N1

N9
B2
B

D9

ol

Al4/A15 FOR 2G/4G MONO ONLY
CS1 IS FOR 2G DDP RANK CONTROL

|||—

15 66

15 66

15 66

15 66

15 66

15 66

15 66

15 66

15 66

33 29 28 27 26

29 28 27 26

C311
02477
etk

20

66 32 27 26 15 MEM A ODT<®D

29 28 27 26 15

3119 240 2MEM A z®I8
MF1%1/20W01

26

26

26

26

26

26

26

21

26

26

26

26

s MEM A CS TEI

PEVREF S3 MEM VREFCA

PP

S3_MEM A

.
.47U

av

MEM_ RESET N2

|

128MX8-SDRAM-1066MHZ

MEM_A_A<0XK3
MEM_A_A<13L.7
MEM_A_ A<23.3
MEM A A<3XK2 |
MEM_A_ A<43L8

MEM_A_A<10$7
MEM_A_A<1147
MEM_ A A<127
MEM_A_A<13%3

MEM_A_BA<GE2
MEM_A_BA<IKS8
MEM_A_ BA<2¥3

MEM A CKEGS

MEM_A_CLK Bk(
MEM_A_CLK @

|

MEM_A_CS_IHKD

|

MEM_A_RAS B3

MEM_A_CA:!

i

MEM_A _WE

MT41J128M8HX-187EY

C
0
0
2 CE:
20

F

%
RM-X5R—
1

B3MEM_A_DQ<8> ;s ¢
CTMEM A DQ<14> ;5 &
C2MEM A_DQ<9> ,; ¢

C8MEM_A_DQ<12>
E3MEM_A_DQ<10>
ESMEM A DQ<11>
D2vEM_A_DO<13>
E7MEM_A_DQ<15>

15 66

15 66

15 66

15 66

15 66

C3MEM A _DQS P<1> ;5 ¢
:D3MEM A_DQS_N<1> ;5 ¢

B7MEM_A_DM<1> .5 ¢

A7 NC

| A3 N

33

6 32 27 26 15 MEM A ODT<Ql |

29 28 27 26 15

29 28 27 26 PPN

Cc312

33 20 28 27 26 _ PEVREF S3 MEM VREFCA

20
%:470m,0: 708,
i

MEM_RESET N2

R3120,240 oumy a 7¢P8

32 27

66 32

F1MEM A ODT<1> 15 56 27 32 ece6 32

FOMEM A CRE<1> 15 51 26 27 32

HI meM A 201 56
N7

J7 Na MEM_A_A<14> 15 56 27 32 66
— 66 3

Al
A8
B1
D8
F2
F8
Jl
J9
L1
L9
N1
N9
B2

66
66 32
66 32
2
66 32

66 32

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

26

27

27

27

27

27

27

|

128MX8-SDRAM-1066MHZ

MF'1%1/20®01

s MEM_A_A<03K3

s MEM A A<1>L7

s MEM_A_ A<231.3

s MEM A A<33K2

MEM A A<43L8
;s MEM_A_A<53L2
MEM_A_A<6-M8
MEM_A_A<7:M2

ﬁ

;s MEM A A<83N8

1s MEM_A_A<93M3
MEM_A_A<10$7
s MEM_A_A<1147

s MEM A A<17

s MEM_A_A<133

;s MEM_A BA<GB2
;s MEM_A_ BA<IE8
s MEM_A_ BA<333

;s MEM_A_CKE<®S

s MEM_A_CLK FP%k(Q

MEM_A_CLK @

|

1s MEM_A_CS_THD

|

s MEM A CS THI

;s MEM_A_RAS B3

1

;s MEM_A_CAS G3

1

;s MEM_A_WE_IH3

1

|

MT41J128M8HX-187E%

27 NC

| A3 nc

HO M a 202 5
N7

Al
A8
B1
D8
F2
F8
Jl
J9
L1
L9
N1
N9
B2

.||—

B3MEM_A_DQ<19>
CTMEM_A_DQ<17>
| C2MEM_A_DO<23>
| CBMEM_A_DQ<20>
| EMEM_A_DO<22>
E8MEM_A_DQ<16>
D2MEM_A_DQ<18>
| EMEM_A_DO<21>

C3MEM _A_DQS_P<2> 4
D3MEM A DQS N<2> 4

B7MEM_A_DM<2> ,; 4

F1MEM A ODT<1> ;5 5
FI9MEM_A_CKE<1> ,.
M — 1

J7 Na MEM_A_A<14>,,
— 33

33 29 28 27 26 _ PP

29 28 27 26 15

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

27

32

32

32

32

32

32

C313

33 29 28 27 26 PEVREF S3 MEM VREFCA

20

795,0.4705,
20

CERM-X!
20

av|

U3130

FBGA

|||—

oDT N ] OMIT_TABLE
oo~
MEM RESET N2 Jrpspr« S o
3130 240 2MEM A z3B8 70 g 'T
MF1%1/20w01 O
1s MEM_A_A<0XK3 lao = poo| BMEM_A_DO<28> 15
s MEM A A<13L7 | E %:3 po1| CTMEM A DQ<25> ;5 ¢
s MEM_A A<23L3 |a2 o po2| C2MEM_A_DQ<27> ;5 4
;s MEM A A<3X2 [a3 QQ: N po3| CBMEM_A_DQ<26> ;5 4
s MEM_A A<41.8 |ag n ™~ poa| E3MEM A DO<29> 5 o
1 MEM_A_A<53L2 [as [ pos| ERMEM_A_DQ<24> .,
.s MEM_A A<6M8 |n6 ?2 -~ pos| D2MEM_A_DQ<30> ,; &
;s MEM_A A<7M2 a7 ISH3] po7| EPMEM A _DO<31> 5 4
s MEM A A<8NS8 |ag o =
1s MEM_A_A<9M3 |n9 2 pos| C3MEM A DOS_P<3>
s MEM_A_A<10¥7 [a10/ap D3
MEM A DQS N<3>
s MEM_A_A<1M7 |a11 pos*
;s MEM A A<1X7 [a12/BC* B7,
P —— MEM_A_DM:
. MEM A A<1393 |a13 pM/TDOS| 2 /MEM A DM<3> 15
A7
s MEM_A BA<GE2 |pao TDOS*—* NC
;s MEM_A BA<IE8 [pa1
1s MEM_A_ BA<2¥3 |pa2 | A3 nC
;s MEM_A_CKE<® |cke
s MEM_A_CLK Fk(ex
MEM_A_CLK
15 —C;Ilkéex* Nc| F1MEM A_ODT<1> ;5 4
s MEM_A_CS_THDIcs+ FIMEM A CKE<1> ;s 51
e ® Mg ————— B3
H9 o
;s MEM A CS IKIyc HMEM_A_2Q3 20
= N7
\» MEM_A_RAS B3 fras+ [ 37 nd e a ac1e> e
;s MEM_A_CAS GBCcAS*
15 MEM_A_WE_TH3 fwg+
VSss r—VSSO—
| 00| | 0O (N[ 00| | O | OV| —i| OV | 00| O | O
| <f m| Af m| | BB Al A| 2z  mfmfo| Al A

p—
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20 26 27 26 _ PEVREF S3 MEM VREFCA
” 33 29 28 27 26 PEVREF S3 MEM VREFCA
33 29 28 27 26 _ PPVREF S3 MEM VREFCA 33 29 28 27 26 _ PPYREF S3 MEM VREFCA
DO = VPDR_S3_MEM A 30 27 26 s==PPLVDDR_S3_MEM_A
B 32928 2 2e ; — - PP = VPRR_S3_MEM A PP MEM_VRE = VPRR_S3 A
aloy =~ ool | o | | | | | o 33 29 28 27 26 [ 33 29 28 27 26 PP
| [ A O[O M M == M O[[| K 1 ofoo| o =foy| oy | v oy
%:342781:2, c321 oo M & =S m| | @ m) 1C3212 o =N oy N | ©of =f oy = 0y O | | O N
~—— vbp —— <VDDO~ 30% 0.47UF C322 Al O|K(E C3222 Cc323pLCc3231 m@f B Of M M| = = MO EE C3232 _—
2 4V 208=7— 2 N—— VDD —— \-vDDQ~ 20% — 0.47UF e o] 0.47UF
oo 478.0.07 2 B o 0785 Sveve? T& iR (E LT T T i
U3200 = ) 201 c:’m_;; 2 SERM-XSR-1 c:%n_zgs-g; c:’m_;; I3, B 2 SERM-XSR-1
MEM A ODT<@b EBea U%i%o - = = g U3230 =
DT MIT TABLE
oo e © Nm| ooMIT. 66 22 27 26 15 MEM_A_ODTI |opr N [] OMIT_TABLE Py FBGA ab FBGA
MEM RESET N2 oo~ T~ - 66 32 27 26 15 MEM A ODT<IP lopT N ] OMIT_TABLE 66 32 27 26 15 MEM A ODT<P |opr N [] OMIT_TABLE
o2 20 27 26 15 MEM RESET N2 (prspr« 5 29 20 27 26 15 _MEM RESEWZ fppsprs = £5 £
2 240 © ~ © 20 28 27 26 15 MEM_RESET N2 (Rrpspr* s 29 28 27 26 15 MEM _RESET N2 Jdppser* s
R3200 2mEM A HB |70 © R3210,2%0 supw & zam8 O~ 24—0 8% 24—C 3
Mél%l/zowml o < MY 2001 2Q g ] R32290 9 2MEM A Z®I® |70 V) 'T R32390 2 2MEM A Z®18 |70 V) 'T
7 52 27 20 15 MEM_A_A<0XK3 |no T po| BIMEM_A_DO<39> 15 = e B B<OK3 |ng - & o| BauEy A po<a1s MF1317201201 O i MEL Y 2001 o
A poo| BMEM A _DO<4. = =
o6 52 27 26 15 MEM A A<1L7 |ny OEO poif CTMEM_ A DO<33> 154 %% %% Lo i e o [ O CMEM A DO<dse w6 32 27 26 15 MEM_A_A<0K3 |no = poo| B3MEM A_DQ<50> 15 66 %6 52 27 26 15 MEM_A_A<03K3 |no i poo| BMEM_A_DO<59> s 4
| C /MEM_A_DO<4|
2 27 26 1s MEM_A A<23X.3 a2 po2| C2MEM_A_DQ<34> , 66 32 27 26 15 A pot e 2 27 26 15 MEM_A A<13L7 |a1 [ po1| CTMEM A _DQ<49> , 2 27 26 15s MEM_A A<13L7 |a1 [ po1| CTMEM_A_DQ<57> ,
66 3 6 15 RSl _A _SeuD ] [ee) Q! 5 66 MEM A A<2:L3 [a, po2| C2MEM A DQ<44> 66 3 6 15 B A S at ] ] s Q 5 66 66 3 6 15 B A S aa ] ] s Q 5 66
| C<MEM_A_DO<4:
66 32 27 26 15 MEM A A<3K2 a3 "é ~N po3| CBMEM A _DO<35> 1545  * %% %" o =k A<3K2 |ns ™ °N° Dgs CRUEM A DO<45> e 66 32 27 26 15 MEM_A_A<23.3 [ap 5 o po2| C2MEM_A_DO<55> 15 65 66 32 27 26 15 MEM_A_A<23L3 |ap 5 © po2| C2MEM_A_DQO<63> ;5
0 | COMEM_A_DO<4!
e 2 2 2 1o MEM A _A<4L8 |ns o~ pos| EMEM_A_DQ<36> 1, 66 32 27 26 15 ETESTETE M o N O M A DOSd s 15 66 66 32 27 26 15 MEM A A<3XK2 (a3 AN po3| CBMEM A _DO<51> 5 ¢ 6 52 27 26 15 MEM_A A<3K2 |a3 AN po3| C8MEM A_DQ<56> . 4 C
| ESMEM _A_DO<4.
s 32 27 26 15 MEM_A_A<53L2 a5 | "3 pos| E8MEM A _DQ<37> 154 TN D == 2T s ”l’ H D°5 ESMEM A DO<40> e 66 32 27 26 15 MEM_A A<41.8 |ng n po4| E3MEM _A_DQ<48> 15 65 66 52 27 26 15 MEM_A_A<4>L8 |ng n po4| EMEM_A_DQO<58> ,; 4
MEM_A_A<53L.2 | | BOMEM_A_DO<4|
o6 52 27 26 15 MEM_A_A<6M8 a6 o po6| DMEM_A_DQ<38> ., o 77 0 © 1 oo 6o 32 27 26 13 MEM_A_A<53L2 |as [E] pos| EBMEM_A_DO<53> 15 sc s 52 27 26 15 MEM_A_A<5L2 [xs (L] pos| EQMEM A _DO<61> .,
X 66 32 27 26 15 MEM_A_A<6M8 |ng < pos| D2MEM_A_DO<47> 15 4 o — o
66 32 27 26 15 MEM_A_A<7M2 |77 S5 po7| ETMEM A _DO<32> 5 4 MEM A A<7M2 a7 > ) 0| EMEM A DO<42> 66 32 27 26 15 MEM_A_A<6M8 |6 X po6| D2MEM A DO<54> 15 65 66 32 27 26 1s MEM_A_A<6-M8 a6 X po6| D2MEM_A_DOQ<62> ;5 o
| & /MEM_A_DQ<4:
6 32 27 26 15 MEM A A<8N8 Iag © = T MEM A A<8NS | OEO = ° e 6 32 27 26 15 MEM_A_A<7M2 [p7 s H po7| ETMEM A DO<52> 15 65 o5 32 27 26 15 MEM_A_A<7M2 fa7 s H po7| ETMEM _A_DO<60> 15 ¢
o6 52 27 26 15 MEM_A_A<OM3 |ng N pos| C3MEM 2 DOS P<4> 1ia 7T T = ST ~ c3 o6 322 20 15 MEM A A<8N8 g © = o652 27 26 15 MEM A A<8N8 |ag © =
5] 66 32 27 26 15 MEM_A_A<9 a9 S pos|_ C3MEM A_DQOS P<5> ., o M3 N c3 0 M3 N c3 0
66 32 27 26 15 MEM_A_A<1G¥/ [a10/ap D3, ] 66 32 27 26 15 MEM_A_A<9 I Dos MEM_A_DQS_P<6> 15 66 66 32 27 26 15 MEM_A A<9 Ao Dos MEM_A_DQS_P<7> 15 ¢
DQS*| MEM _A_DOQOS_N<4> 15 g6 66 32 27 26 15 MEM_A_A<10G¥ |a10/ap D3, e — — —
o6 32 27 26 15 MEM_A_A<1D47 [n11 MEM A A<118] DOS* MEM A DOS N<5> 15 46 66 32 27 26 15 MEM_A_A<1G¥7 [a10/aP D3MEM A D <6> 66 32 27 26 15 MEM_A_A<1(7 la10/ap D3MEM A D <7
MEM A A<1257 66 32 27 26 15 MEM _A _A<1 TP/ 1a11 MEM A A<147 DOS*(D OMEM A _DOS N 15 66 MEM A A<1M47 DOs* (D IMEM A _DOS N 15 66
66 32 27 26 15 MBI A ASIAV/ In12/BC* B7, 127 66 32 27 26 15 LBM A ASI IR/ IA1] 66 32 27 26 15 MEM _A _ASI AP/ a1
MEM A A<13¥3 |a13 pu/roos| = MEM A DM<4Z 15 e oo 52 27 26 15 MEM B A<IZ®/ far2/mc* pM/Tpos| B7MEM_A_DM<5> MEM A A<1287 |a12/BC* MEM A A<1287 |a12/BC*
| O /MEM_A_ DM<5> MEM A A<12Zw/ | MEM_A_A<12%/ |
66 32 27 26 15 MEM_A A<13N¥3 | © o 2e 1o MEM A A<13 |a; 0S 15 66 66 32 27 26 15 C pM/Tpos| BTMEM A _DM<6> 66 32 27 26 15 C pM/Tpos| B7TMEM A DM<7> ,
MEM_A_BA<G2 oos*HB7 NC emE e R A7 66 32 27 26 15 MEM_A_A<13 |a13 os| B/MEM A DM<6> 15 sc 7" Mpy A A<1B3 |ais s 5 e
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6 32 27 26 15 MEM_A_BA<TE8 [ga1 NC 66 32 27 26 15 MEM_A_BA<GF2 [gao 66 32 27 26 15 MEM_A_BA<GE2 Ipao e
66 32 27 26 15 MEM_A_BA<IE8 |pa1 NC
6 32 27 26 15 MEM_A_BA<2B3 [pa2 | A3 Ne 66 32 27 26 15 MEM_A_BA<IE8 [pa1 NC 66 32 27 26 15 MEM_A_BA<TE8 Ipa) NC
o6 32 27 26 15 MEM_A_BA<23 |g | 23 nc a3 A3 |
MEM_A_CKEG® |cxs NC NG 66 32 27 26 15 MEM_A_BA<2®3 |pa» | A3 N 66 32 27 26 15 MEM_A_BA<2P3 Ipas A3 N
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MEM_A_CKEGI> | MEM A CKEGS |ckg
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Nq F1 C QEE e e NC A= A LA Y NC
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JEDEC recommends 30 Ohm term to VTT for CS,CKE,ODT and 36 Ohm for BA,A,RAS,CAS,WE
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s =PP3V3 S3_ VREFMRGN

NOTE: Must not enable more than two SO-DIMM margining

buffers at once or VRef source may be overloaded.
OMIT VREFMRGN : YES
R3900 =PPVTT_S3_DDR_BUF R3921
1 SHORT, M%?:i\{b? DsH3 XBEFMRGN DAC “"W ; 200 , PLACE_NEAR=U3230.E1.1:2.54MM
BN veNmesvipTeOs2 X
NONE =3-3V YREFMRGN: YES VREFMRGN : YES 14zom
C3900:1 1C3901 VREFMRGN : YES 201
{_PPVREF S3 MEM VREFDO . s 2 2
2.2ue _— go'§1UF CRITICAL 201 s C[?_-I;’TéIZCSL VREFMRGN : YES}WIN LINE WIDTR=C. 3 Tar o
&oRy 2 2 g5V VREFMRGN: YES 0.10F —— Az MAX4253 R3922 VoLTAGE=0-75v - ™"
402-LF 201 U3900 19% N VN _UCSP 135
g 3R Al VREFMRGN_DQ_BUF 1 2
VDD . =] .
« @p—=I2C_VREFDACS_SCL fsc. ywsop vourall VREFMRGN_DQ_DRAM 3|, _@ghs VREFMRGN:YES 1/gbw  PLACENEARSR3921.2:1MM
4 201
s @r>—=12C_VREFDACS_SDA 7spa X vours|2
9a0 3 vourc|4 VREFMRGN_CA_DRAM
- 3]
Addr=0x98 (WR)/0x99 (RD) 105, £ vourn|s VREFMRGN_MEMVREG_FBVREF L VREFMRGN : YES
o NOTE: MEMVREG and FRAMEBUF share R%09023PLACE NEARU3230.38:2 . 54mm
a DAC output, cannot enable | VREFMRGN: YES 1 2 — B e
both at the same time! R3920 1 ow
100K MF
201
i/20w CRITICAL) ¢ PPVREF_S3 MEM _VREFCA 26 27 28 29
= 561 c2 B Mggélgz%g VREFMRGN:YES ﬂ%g%ﬁg§WIBTﬂzolls%
omIT N SR MAKA R%g;;} VOLTAGE=0.75V
L c1 VREFMRGN_CA_BUF 1 2
Rs%glélTO = 3 €2 VREFMRGN:YES 1 Mow PLACE NEAR=R3923.2:1mM
1 2 PP3V3_S3 VREFMRGN_CTRL + Vo MF
NONE M WIDTH= m ¢ 201
NONE CRITICAL
Y403 VREFMRgg 9Y1Ecs) ) ¢ VREFMRGN : YES
0.1UF — vce VREFMRGN : YES
1 = 1
6388 2 U3910 R3925
201 PCA9557 3%
QFN i/20w
(op) PO wNC HE
3la0 p1l 7 VREFMRGN_DQ_DRAM_EN 2201
Addr=0x30(WR)/0x31(RD) 41a1 P22 yNC
5|a2 p3l 10 VREFMRGN_CA_DRAM_EN =
pa 1l N
psl 12 VREFMRGN_MEMVREG_EN
- =I2C_PCA9557D_SCL iscr pel 13, yc (RSVD for FBVREF)
a@ry—=12C_PCA9557D_SDA 2|spa p7 14 VREFMRGN_CPUGTLREF_EN
THRM RESET*~15
PAD GND
= =
o
:s oy PCA9557D_RESET L
RST* on ’‘platform reset’ so that system
watchdog will disable margining.
NOTE: Margining will be disabled across all
soft-resets and sleep/wake cycles.
Required zero ohm resistors when no VREF margining circuit stuffed
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION VREFMRGN : YES e
11750002 2 |RES,MF,1/20W,0.0 OHM,5,0201,SMD R3921,R3923 VREFMRGN : NO C3940: VREFMRGN : YES
.1UF —— c2 3942
s9% T R334
xR 2 VREFMRGN_MEMVREG_BUF 22 R% DDRREG_FB oD s
©4 VREFMRGN:YES 2 PLACE_NEAR=R7320.2:1mm
1/120W
261
Page Notes VREFHRGN:YES
Power aliases required by this page: 1R3940
- =PP3V3_S3_VREFMRGN 100K VREFMRGN : YES
- =PPVTT_S3_DDR_BUF 1720w R3944
2
Signal aliases required by this page: 2201 VREFMRGN_CPUGTLREF_BUF 1,287 5 CPU_GTLREF oD o e
- =I2C_VREFDACS_SCL a3 %2 VREFMRGN:YES 1/Mow  PLACE NEAR=R1005.2:1lmm
_ _ 1 + v
- =I2C_VREFDACS_SDA = ) 35
- =I2C_PCA9557D_SCL
- =I2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN:YES - Stuffs VREF Margining 'R3945
Circuitry. 1%00K
VREFMRGN:NO - Bypasses VREF Margining Eézow
Circuitry. 2201
—3 —— —
MEM VREF DQ | MEM VREF CA MEM VREG CPU GTLREF (FSB) NSRS LERKLE MLE SYNC_DATEZ07/07/201
DAC Channel: A c b b FSB/DDR3 Vref Margining
PCA9557D Pin: 1 3 5 7 d} Apple Inc 051-8379 | D
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SEOU,

ATRPORT

3V S3 WLAN FET
MOSFET TPCP8102
CHANNEL P-TYPE
RDS (ON) 20-30 MOHM @2.5V
LOADING 0.750 A (EDP)

MIN_LINE WIDTH=1 mm

MIN NECK_WIDTH=0.25

voL’TAGEEKJY . Pﬁ“ V3_WLA1\
3

CRITICAL

B2

OLTAGE=3 .

F-RT-SM1
? 1
o WIFI_EVENT Tpmm ;o
O
4 -
o= pal 2. PCIE AP R2D N 1| 2 0-1UF PCIE_AP_R2D_GrN ...
° 6 = - - _%%”6.33‘] 201 X5R - - -
7 _ 4030
e s o= PLACEMENT_NOTE=Place close to J4001.
o - PLACEMENT NOTE=Place close to J4001.
o2 C40
pED - «.PCIE AP R2D P PCIE_AP R2D_ € P ...
ol 1L - 0.1UF10%1l6.3&5R01
12 g
ks PCIE_CLK100M ABpN., ...,
NEE - PCIE_CLK100M _ABpP, ...
e} o=
15
e -
16
P
pEET PCIE AP D2 Voo
ks PCIE AP D2 B
19
o 20
= PCIE_WAKE .
51450335

BLUETOOTH

N e

i

i

]2 IN_LINE WIDTH=1 mm
[

PLACEMENT_NOTE=Place closp to Q4050.

PLACEMENT_NOTE=Place close to 04050.

DTH=0.25 mm [
ipp3\733_WL N T w—J Hg}:jg :
0 1
— el 3935%5 1 ggzow
% 2201
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=PP3V3_ S3 WLAYN

4KO 51

PM_WLANTEN_L fr=

ISNS AIRPORT @n
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USB_BT

1

USB_BT

7 18 68

7 18 68

=PP3V3_S3 BT,,

i

PLACE_NEAR=J4001.27:1.5mm

=PP3V3_S3 WLAN..

DLY = 60 MS +/- 20%

1/2

201, 2

1/2

R4905 1R493 1
p

CRITECAL
VDD

Ug4002
SLG4AP016Y]
TDFN

2

.AP_RESET_CONN 4]

]

2

AP_RESET ..
AP_PWR_ENm. .
AP_CLKREQmI...

THRI
PAD GND
g9
R4 1 I e A
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PR I
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SATA SSD

CRITICAL

S

F-RT-SM1

PLACEMENT NOTE=PLACE C4501 CLOSE TO J4501

ol

PLACE_NEAR=J4501.1:1.5mm

TP_SSD RSRVD

..SATA_HDD D2R c_ P C4516 2

%§3§CM

3y3 SO0 HDD R 2 =PP3V3 SO HDD

R A

4 3

ISNS_HDD_Boym, .- -
ISNS_HDD_N gy, .: -

0.01UF |10%10VX5R201
PLACE NEAR=J4501.4:

1.
..SATA HDD D2R C_ N _C45 S UTE A

SATA HDD_D2R_PBgm, i«

SATA HDD_ D2 R_Normy 0 or

0.01UF |10%10vx5R201

NC
NC

[coo]oooo0o0o][oooo00000000 |

PLACEiNEAR=J4501 7:1.5MM

e_:SATA HDD R2D N

e« SATA_HDD_R2D_P

C4511 SATA HDD_R2D_CH. -
0. OlUFI 10%10vx5R201

R4510
SMC HDD OOB TEMP NN SMC_HDD_OQOB_TEMP ,,,
- - - 1/52%0W
MF
R4511
SMC_HDD_TEMP LTI, _CONN 1ARN 2 SMC_HDD_TEMP CTL,.,
5%
1/20W

201

C451Q,,2 SATA_HDD_R2D_CrP ..

0.01UF! 10%10VX5R201
PLACE_NEAR=J4501.8:1.5MM
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Port Power Switch

CRITICAL

L4605
FERR-220-OHM-2.5A

CRITICAL
- U4690
s _=PP5V_S3_ RTUSB TPS20528
2l OUT1
MSOP
1s qomUSB_EXTA_OC_L Efocin
s 27 7 Cy—=USB_PWR_EN T 3 lewt oural 6
[ i Sfocz
[ 4 [en
CRITICAL OMIT TABLE
C46961], C4690 1C4691L cnp _teap 1
100UF —— 10UF — —— 0. 1UF 1 9 —
20% 28% -T- T %8%
POLY_FANY 2 b53% 2 2 Cpgm 2
CASE-B2-SM 603 402

s =PP3V42 G3H SMCUSBMUX

SMC_DEBUG: YES
C46

USB/SMC

OMIT TABLE

C4695
OUF

[

P

0
5
0

TN

Debug Mux

CRITICAL
«| SMC_DEBUG

501
0.1UF ——
18% -
6.3V 2
X5R
201
SMC_RX_L 5 |ur
40 39 38 7 m
40 29 20 7 @UM—SMC_TX_L 4 |,
USB_EXTA_P 7 |oe
68 JSE
o uggry USB_EXTA N 6 |
8qoE*

U4650
PI3USB1l02ZLE
TQFN

vee

Y+

:YES

'R4650
10K
3720w
ME

2201

(USB_EXTA_MUXED P)

Right USB Port

N

Y-

(USB_EXTA_MUXED N)

USB_DEBUGPRT_EN_1L am

SEL=0 Choose SMC
SEL=1 Choose USB

| SIGNAL_MODEL=USB_MUX

SMC_DEBUG : NO
R4651

1 0 2

1750w
MF
201
SMC_DEBUG:NO
R4652

1 0 2

k3
I/SZOW
MF
201

PP5V_S3 RTUSB_A_ ILIM 1 2 ; PP5V_S3 RTUSB_A_F
MINiLINE WIDTH=0.5_mm 0603 MIN LI WIDTH:; 5_mm
MIN_NECK_WIDTH=0.375 mm MIN_NECK_WIDTH .375 mm
VOLTAGE=5V C4 6 0 5 1 VOLTAGE=5V
0. Oluli PLACE_NEAR=J4600.1:3 mm CRITICAL
A
CERM 2 J4600
402 CRITICAL USB-RIGHT-K99
90—%‘&1 -100MA FoRT
= DLP
- S¥H VER1 PLACE_NEAR=D4600.2:2 mm O
71 6s USB_EXTA_MUXED_N 4 3, USB_LT1 N =
p— E g
51 s USB_EXTA_MUXED_P 1YY 2., USB_LT1 P E 1>
PLACE_NEAR=D4600.3:2 mm 15
+—0

514-0740
D4600 =
RCLAMPO502N| D4600.4 PLACE_NEAR=J4600.3:2 mm
SLP1210N6 D4600.5 PLACE_NEAR=J4600.2:2 mm
CRITICAL

p—
SYNC MASTER=K16 MLE

—
SYNC DéTE=O7/07/201
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7

7

7

7

LIO CONNECTOR

&EPP3V3 S0 _AUDIO; ¢

=PP3V42 G3H ONEWIRE

J4700
AXK736327G
F-ST-SM
37 O
1
1o o2
0 o4
HDA_SYNC 5106 o0t-5 USB_EXTD P ; 15
HDA_SDINO 716 o8 USB_EXTD N ; 15 6s
9 00O 10
HDA BIT CLK 1115 of12 USB_CAMERA P ; 15 65
HDA_SDOUT 13 0 o114 USB_CAMERA_N 7 15 63
1
5 00O 16
=I2C MIKEY SCL 17 0 0O 18 SPKRAMP INR P 7 48 71
=I2C_MIKEY SDA 19 | 5 of20 SPKRAMP_INR N ; 45 7
=I2C_LIO_SCL 21 |5 od-22
=I2C_LIO_SDA 23 00 24 USB_EXTD_OC_TL; 15
AUD_I2C INT L 25 | 5 o426 =USB_PWR _EN _; 36 57
AUD_IP_ PERIPHERAL DET 27 1 5 o028 SMC_BC ACOK ;5 35 39
AUD_IPHS_SWITCH EN 29 0 0O 30 SYS_ONEWIRE ; 35
1
AUD_GPIO_3 3 o0 o432
HDA RST L 32 o0 o34
0 o138

ig

51650862

ca710 !

63 2| PLACE_NEAR=J4700.30:1.5mm

78

PLACE_NEAR=J4700.20:1.5mm

p—
SYNC MASTER=N/A

SYNC DATE=N/
—

LTIO CONNECTORS

Apple Inc.
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NOTE: Unused pins have "SMC_Pxx" names. Unused
pins designed as outputs can be left floating,
those designated as inputs require pull-ups.
5 _PP3V3 S5 AVREF SMC
s =PP3V3 S5_SMC
OMIT_TABLE r—*
C49021 4905 [1C4906
22UF —— -.1UF —— 0.1UF
e i i
xoR-cERggh * G e
Uu4900
(EXCARD_PWR_EN) s SMC_P1 P10 H8S2117 P60, MC_PM_G2_E 757 4 —
39 SMC_RSTGATE_L P11 LGA-HF P61l KI2 g sNC = 1 SMCBY‘I;IESIS‘—ULIBOO.EI.DZ.S mm
5749 25 (I ALL_SYS PWRGD -p 212 [P12 (1 OF 3) P62l K11 g s NC -
RSMRST PWRGD J12 ey M C
7 MPI:i OMIT TABLE P63 NC MIN LINE WIDTH=0.25 MM C4907 1
NC ¢ D11 |p14 — P64l K13 > SMC_ADAPTER_EN oD 10 35 57 1/52%ow &I}g;ﬂgg§;wgg'rﬂ=o.10 MM 3 I i 0.47UF
19 U} PM_RSMRST_L &—Cl3 P15 P65 J10 guu 5 NC priy . C49201 = ol == @ A 293 "
+» qmIMVP_VR_ON -—C12 P16 Po6| T11 g SMC_PROCHOT 3 3 L (mu 0 1pF —— N— CERM-X5851 1
»» U PM_PWRBTN_L D10 |P17 P67| H12 e SMC BIL BUTTON L  ms i 2 puee ves vemAvEeR R4909'| |'R4901 |
402 —
2 SMC_P20 D13 [p20 P70|_N10 g SMC_CPU_ISENSE a BYPASS=U4900.M12:L9:5 mm U4900 Nc|_Eg - 10K 10K
o= < H8S2117 Ne 5% 5%
NC X—gm—ELL _[P21 P71 M1l g SMC_CPU_VSENSE am « LGA_HF 1/20W i/20w
MF MF
NC X—gu—R12 P22 P72 L10 gu SMC_GPU_ISENSE am > (3 oF 3) 201, 2201
NC %—gm—ELL_[P23 P73[ N1l g SMC_GPU_VSENSE am woil D1 e SMC MD1
5 _SMC_P24 —E13 [p2a P74 N12  gu SMC_DCIN_ISENSE am - OMIT TABLE I @ % - XBc MDE <7
NC %—agu—EL2_[P25 75 SMC_PBUS_VSENSE - w0 w037 my—SMC_RESET L | g 03 dres+ e -
SENSE
.» _SMC_BMON_MUX_SEL 13 P26 P76| N1 g gﬂg I]?III;TDTIII;C ToonoE Jesu B8 5 _SMC_XTAL A3 |xTar
NCX—gm—E10P27 e e e e s _SMC_EXTAL A2 |mxrar NMI[ B3 g SMC_NMI amn e
68 40 19 7, LPC_AD<0> P30 P80 SMC_WAKE_SCI_L 19
68 40 19 7 LPC_AD<1> P31 P81 B6 g X NC
LPC_AD<2> c - PM_CLKRUN_L
68 40 19 7®__—“4‘J_P32 P82 oD 7 15 @0
o0 50 15 7, LPC_AD<3> P33 r83 - LPC_PWRDWN_L 715 40 ETRST|—H3—gpm NiMCSTTL‘;SFT Lam -
LPC_FRAME_L A A SMC_TX L L9
68 40 19 7 @—__—..41)34 P84#‘—_*—® 736 38 39 40 AVSS 1 1 1-
u MC_LRESET L P35 p8s MC_RX_L e an w0 a0 Vs R4902 ['R4998 |R4903
o 25 D) LPC_CLK33M_ SMC - D7 _|p36 PBGJE—‘-.-(—QC-)———M MGMT_CLK a 2920w 29200 3720w
LPC_SERIR 4994y Xw4900
w0 gry—LPC_SERIRO gy D6 P37 pool 4 o SMC_ONOFF_L am o e 49449 Si 5,201 561 561
. SMC_HDD_TEMP_CTL p4_|p4o Poll G3 . gu SMC_BC_ACOK ano e 2 55
357 SMC_HDD_OOB__TEMP P41 P92| H2 - SMC_PME_S4 L am >«
a SMB_MGMT_ DATA P42 P93 PM_SLP_S3_ L 7 19 39 57 = .
59 T} SMS_ONOFF_1L. * Al |pa3 P94l H4 * PM_SLP_S4_L am e
NC X—1g» c2 |paa P95|_G4 - PM_SLP_S5_L aq e D SMC A
NC %—gm—B2_|pas Pocl T4 o PM_CLK32K_SUSCLK am s e GND_SMC_AVSS »» «
39 (OO} SMC_GFX_ THROTTLE_L * Cl |p4s PI7| Fl gy (OC) SMB_0_SO_DATA D @
39 (oUT} SMC_SYS_KBDLED - c3 |pa7
0 39 38 36 7 SMC_TX L @— 62 (P50
4039 38 36 7 SMC_RX L £3 |po1
a MB_0_SO_CLK P52
Uu4900
(DEBUG_SW_1) 3 SMC_PAQO - N3 |pao H8S2117 PEO| K1 SMC_CASE_OPEN 3
(DEBUG_SW_2) 5 _SMC_PA1 - N1 [pAl LGA-HF PE1|_J3 - SMC_TCK Ve KELRT
25 (OUT} PM_SYSRST_L (OC) e M3 |pa2 (2 OF 3) PE2| K2 - SMC_TDI Yeus RETRU
26 <OUT} USB_DEBUGPRT_EN L (QC) - M2 |PA3 PE3|_J1 - SMC__TDO ouD 7 30 0
w MEM_EVENT L pad OMIT_TABLE pral K4 g SMCTMS  omiw
w5 5 1@y WIFI_EVENT L (OC) i L1 |pas PFO|_K5 * SMC_G3H_POWERON L e s
37 KB SYS_ONEWIRE (OC) K3 |pa6
19 PM_BATLOW_L PA7 PF1| N5 - SMC_SYS_LED oo
PF2| M6 - SMC_LID ) 7 0 46 49
NC X—wp————BRE8_PBO PF3LLS g NC
1 @um—SMC_RUNTIME_SCI L - co |pB1 pral M5 &% NC
3 I SMC_ODD_DETECT - B9 |pB2 PF5| N4 - SMC_MCP_SAFE_MODE oD
»» @u—SMC_SLPS5_L - al0 |pB3 PF6| L4 X NC
(EXCARD_CP) 3 SMC_PB4 - C10 |pB4 PF7|_M4
— - [—==————=p—X NC
NC X—gu———R10PBS pco|_M
EXCARD L SMC_DP_HPD_1L M8 gm—X NC ) ) )
(EXC _0C_L) > P56 PG1 =SMC_SMS_INT 39 NOTE: SMS Interrupt can be active high or low, rename net accordingly.
39 SMC_GFX_ OVERTEMP_L All |pB7 N . .
0 e —— PG2 SMB_BSA DATA o If SMS interrupt is not used, pull up to SMC rail.
SMC_FAN_0_CTL 11 K SMB_BSA_CLK
o gump—oMC_FAN U _CTL o,  GI1 pco PG3L K7 quugp (OC) SMB _BSA CLK = e~y
M SMC_FAN_1_CTL pC1 PG4 SMB_A_S3_DATA - -
39 SMC_FAN_ 2 CTL PC2 PG5 SMB_A_ S3_CLK a
39 SMC_FAN_3_CTL H13 |pc3 PG6[_M SMB_B_S0_DATA “
- D SMC_FAN_0_TACH > G10 |pca PG7|_L6 -— (0C) SMB_B_S0_CLK ase Xt
» D SMC_FAN_1_ TACH > G12 |pcs prol_E2 e SMC PROCHOT .
b SMC_FAN_2_TACH H11 |pce F2 - SMC_ THRMTRIP o
+» Cmy—SMC_FAN_3_TACH - 713 |pC7 e - oD > H8S2117-R
PH2| J2 g X NC -R:
3 SMS_X_AXIS PDO pu3| a4 - SMC_PH3 3 (SMC_PECT)
D Sﬂs SZI :i;s - N9 |pD1 PH4| B3 $=— NC (SMC_PECI_VREF)
sm—SMS 2 AXIS 00200 L KIO [PD2 PHSL C4 g s NC (SMC_PECI_VSTP)
. SMC_ANALOG_ID - L8 |pp3
. SMC_NB_CORE_ISENSE M9 _|pp4
M SMC_NB_DDR_ISENSE PD5
OD—2 =St 22000k g NB p— —
30 SMC_ADC14 - K9 _|PD6 SYNC MASTER=K16 MLB SYNC DATE=07/07/201
a2 39 SMC_ADC15 - L7 |pD7 T —— — —
051-8379 | D
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" " : SMC FSB to 3.3V Level Shiftin
SMC Reset "Button", Supervisor & AVREF Supply . g
, _=PP3V3_S0_SMC
45 2 s _=PP3V3_S5_SMC
, _=PPVIN_S5_ SMCVREF
Desktops: 5V J '‘R5061 'R5060
Mobiles: 3.42V %QOOK %%JK
1;
1 ~ ” R5000 /20w 1720w
C50 9__ T VIN 1K , 561 , 201 TO SMC
15y 2] Us5010 20w {SMC_PROCHOT_3_3_L rom
cerm’ -%535 VREF-3.3V-VDET-3.0V| 2201
. SMC_TPAD_RST_L 6iTE”)  Gn0903048 RESET*RS SMC_RESET_L B 7 o w0 0 6 D
7
46 39 28 7 SMC_ONOFF_L unzs PP3V3 S5 AVREF SMC . 5105060
SMC_MANUAL_RST L 4 |pera REFOUT| 8 MIN-NENEWIbTH=0:1 B - DMB53D0UV
THRM VOLTAGE=3. 3V b= SOT-563
OMIT GND PAD CPU_PROCHOT BUF 2|G {
IR5001 ~ a| OMIT TABLE
1
9 (c:).soolct)u:L CSO 1 1 C50126 TO CPU R5062 3
F —L L o 01UF
T 189 5 623% T T (}’33;0 v 65 11 10 CPU_PROCHOT_L 133K, cpu_procHOT I_R 5 05060 s
,60 X3R Y 2 2 10V D= v DMB53D0OUV N
SILK_PART=SMC_RST 603 201 I/DSIJZFOW . SOT-563
PLACEMENTiNOTE=PlaCe R500 on’ BOTTOM side ME’I\II\IE SMC AVSS 16 a2 an 6£| 6051 9
T
MR1* and MR2* must both be low to cause manual reset. %NWECKWIDTH o | SSMON37FEAPE
Used on mobiles to support SMC reset via keyboard. - =
NOTE: Internal pull-ups are to VIN, not V+. 5 *G 2
1
SMC_PROCHOT am =
1] " =
Debug Power "Buttons
: PM_THRMTRIP_L
SMC Aliases o0 ooy EM_THRMIRIE L
738 35 48
OMIT .+ _SMC_LCDBKLT_ISENSE — SMS_X_AXIS o 3o 05059
1 FARE BASE=TRUE - SSM6N37FEAPE
R5014 .+ _SMC_WLAN_ ISENSE — SMS_Y_ AXIS oD = | Sorse3
0 MAKE_BASE=TRUE — —
1/10m 210w .» _SMC_HDD_ISENSE — SMS_z_AXIS oD = -
MF-LF ME-LF MAKE_BASE=TRUE — o
603 5 2603 . _SMC_CSREG ISENSE — SMC_ADC14 oD ]S G
SILK_PART=PWR_BTN SILK_PART=PWR_BTN MARE BAGE—TROE = SMC THRMTRIP C
PLACEMENT NOTES : M%n{/{ac LCEDTBRKLT VSENSE — SMC_ADC15 oo 50 1 < ¢
— WAKE BASE=TRUE = =
— Place R5014 on TOP side o SMC MCP CORE_ISENSE _ SMC_NB_CORE_ISENSE o
Place R5015 on BOTTOM side .» _SMC_MCP_DDR_ISENSE _ SMC_NB_DDR_ISENSE S SMC Pull—ups
MAKE7ﬁ§E=mU————————®E =
= SMC 1553 ISENSE — SMC_NB_MISC_ISENSE oD = s =PP3V3 S5 _SMC
TP _SMC_ANALOG_ID —_SMC_ANALOG_ID o -
TR BAEE= R —
. . TP_SMC_GPU_ISENSE —  SMC_GPU_ISENSE oD . _SMC_PAO ;ggg% 100K 15/A 2 S
MARE BA§F -_
SMC_PA1 100K 1 2
SMC CrYStal Clrcult 2 _SMC_MCP VQENQE — SMC_GPU_VSENSE 38 - R5088 1 /\/\/\/ 5% 1/20W MF 201
MAKE DASE=TRUE = o »» SMC_PB4 OK 1 AAA 2 rrom—ar—oT
W
R5010 Cc5010 s > SMC_GFX_THROTTLE_L — SMC_IG _THROTTLE_ L o -
ll?PE T ARE_PRSETEROE w6 55 3+ _SMC_ONOFF_L R5070 10K 1,5n 2
SMC XTAL 1 2 SHMC XTDL R SMS_INT L _  =SMC_SMS_INT “ w5 i 35 » SMC_LID R5071 100K p 5% 1720W MF 201 =
% ! ** COD-yRKE BASE=TROUE = < 5 NN —s5—T770w—7F 20T
1/52F0W CRITICAL 5y w030 SMC_TX_ L R3073 1ok ANz 2ot
201 Y5010 B0 1> > MCP_WAKE_REO L = SMC_G3H POWERON L oD >0 > 40267 SMC_RX L R5074 100K LAAA 2y som—mr—soT
- - - — MAKE E: UE
2 S o011 w5 5 SMC_TMS R3077 10K 1nzp2
2 T5PF R5096 w0 2+ _SMC_TDO R50/8 10K LAANLZ 5% 1/20W MF 201
» -SMC_EXTAL HE MC_MCP_SAFE_MODE o MCP_SPKR w03 7 SMC_TDIL R2079 10K AN o TrrO— 20
U » SMC_MCP_S ! % 2 oD 1055 7 _SMC_TCK R5080 10K 1 gz or D200t 207
§1§§ = lzyf)pgw ., _SMC_ODD_DETECT R5040 10K A2y o
. _SMC_BTII, BUTTON_L 350 1 10K LAAN 2 > oW MF 20
53757 _SMC_BC_ACOK R5087 470K LAAA2 5% 1720w ME 201
DP_PWR:S0 2 _SMC_GFX_OVERTEMP_L R5094 10K LAAA 2 5t 1720w MP 201
R5020 1 3 _SMC_G3H_POWERON_L R5098 100K 2 pNpL o 0 o B
5 1720w MF 20T
T D L 1 2 DP_PWR E
57 38 19 7 PM_SLP_S 3— DP PWR:SM y MAKE:BASEETRI;IJE
_PWR:SMC  phy 4 — =DP_PWR_EN rrm . . _SMS_INT_L R5093 10K LAAA 2
R5021 Prii! = 5% 1/20W  MF 201
+ Op>—SMC_SLPS5_L LAANA2 i, PP3V3_WLAN_F
%
1750w NO STUFF
36, ~DP_PWR:SMC 4o s, WIFI_EVENT_L R5089 10K 1,,n 2
S t sl LED C . . t R5022 5% 1/20w MF 201
ystem ( eep ) ircul s 3 qmm—SMC_DP_HPD_L 1 2 DP_EXT HPD L o . =PP3V3 SMC_PME
¢ *  PLACE_NEAR=Q9441.2:5 mm
%}F"W o5 _SMC_PME_S4_L R5076 100K 1zpp 2
s =PP5V_S3 SYSLED 201 5 T720W  MF 201
SIL| |Sik Unused Pins —
R5031') ['R5030 SMC Pull-downs
5 1% 1% 28 SMS_ONOFF_L Mg gﬁ/{s ORI;IJ]CE)FF L R5085
1/16W 1/16W ] = 10K 1 2
SMC_ADAPTER_EN
MF-LF MF-LF 57 38 19
40221 402 .« _SMC_CASE_OPEN R5086 10k 1,\/\//\\/\’/\/2 5% 720w ME 201
5% 1/20w MF 201
KBDLED p—
SYS_LED_ILIM + mp—SMC_SYS = I SMC_S¥s KBDLED 25090 DP_PWR:S0
=B SMC FAN 1 CTL MC_DP_HPD_L 100K T, 2
SYS_LED_I_VDIV + mp—SMC_FAN_1_CTL — TP _SMc FAN 1_cTL 45 30 _SMC LYY S —
SIL TP SMC_FAN 1 TACH _ SMC_FAN 1 _TACH oD 1
R5032 MARE_BASE=TRU! = =
1‘4711%{ 6 5 4 s oy SMC_FAN_2_CTL — NC SMC FAN 2 CTL
1/16W -_ MAKEiBA§E= TRUE NﬁiTEsT=TRUE
rTH D B E SIL NC_SMC_FAN 2 TACH — SMC_FAN_2_ TACH o -
2 L 5030 MAKE_BASE=TRUE __ NO_TEST-TRUE — A
SYS_LED L - gMB54DOUV . SMC FAN 3 OTL __ NC SMC FAN 3 CTL SYNC MASTER-K16 MLB SYNC DATE—07/07/201
SOT-563 m — MAKE BASE E‘RUE NO TEST=TRUE
— Py - NC_SMC_FAN_3_TACH _ _SMC_FAN_3_TACH o - SMC Support
o1 MAKE_BASE=TRUE NO_TEST=TRUE —
s G c s x> SMC_RSTGATE_L = E-SMCRSTGATE L d} Apple Inc. 051-8379 | D
! ? 3 +» @>_SMC_P10 — TP _SMC P10 ® 4.4.0
= MARE BASESTRUE
SMC P20 TP SMC PR;g NOTICE OF PROPRIETARY PROPERTY:
= > D = WMARE BASE=TRUE THE_ INFORMATION CONTATNED HEREIN IS THE
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oD—== [maing — MAKE_BASE=TRUE I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 50 OF 110
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LPC+SPI Connector

CRITICAL
LPCPLUS
J5100
55909-0374
M-ST-SM
., _=PP3V3_S5_LPCPLUS 31~ 32
., =PP5V_S0_LPCPLUS ~
Yooz g LPC_CLK33M_LPCPLUS rm s o
50 19 1CED> LPC_AD<0> Py 300 4 P LPC_AD<2> D70 e
25 19 1Gpry LPC_AD<1> 50 0l° @me | LPC_AD<3> oD
7 8
olfe
0 20, SPI_ALT MOST - 5 0 SPIROM USE_MLB oD 7 1
PI_ALT MI > P%. * PI_ALT CLK
7S S0 - 50 | S c
w19 - @ LPC_FRAME_L ST Dpd ETR SPI_ALT CS_L 7 a0 o8
w19 7 @om—BM_CLKRUN_L pallET 16 o o | LPC SERIRQ D 0
SMC_TMS =12 %. LPC_PWRDWN_L
o @ - 00 - am
»s » m>— LPCPLUS_RESET L - oo » SMC_TDI oD 7 5
. SMC_TDO - 20012 SMC_TCK o+
o SMC_TRST L - 23 4 o SMC_RESET_L e
> SM - olfe - oD
o s SMC_MD1 - ool o SMC_NMI oD
o a6 e SMC_TX_L -2 28 SMC_RX_L 726
= *— %%, * LPCPLUS_GPIO g
olfe - oD
33 34
9
516S0573 L

SPI Bus Series Termination

68

68

50

39

SPI_ALT_MISO , .«
SPI_ALT_MOST , 40«
SPI_ALT_CLE , 40
SPI_ALT CS L ;40 e
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R5128 ['R5127 ['R5126 |['R5125
§0 47 47 47
5% 5% 5% 5%
1/20W 1/20w 1/20w 1/20w
MF MF MF MF
2201 2201 2201 2201
R5110 R541720
» om—SPI_CSO R L LAAN 2 SPT_CSO_L 1 2 SPI_MLB CS_L gom .
1/52%0W 1/52%0W
R5111 & R5121 i
» gp—SPI_CLK R A3 2 © SPI_CLK 1 2 SPI_MLB_CLK g .
% %
I/SZOW I/SZOW
R5112 Piii! R5122 Prii!
»» m>—SPI_MOST R 1 2 o SPT_MOSI 1 2 SPI_MLB_MOST gmm «
% %
IPZOW IPZOW
Pl R5123 Pril
»» @y SPI_MISO 1 2 SPI_MLB_MISO ~m.
IPZ%OW
MF
201
, _=PP3V3_S0_DEBUGROM
EFI_DEBUG EFI_DEBUG
— — EFI_DEBUG
R5101' |'R5103 ¢5101 :
0 0 0. 1uF L EFI_DEBUG
17280 3920m Hi cT
MF ME cidy 2
201, 2201 402 U5101
DEBUGROM_E2 3 lep M24000 Ropal 5 =T2C_DEBUGROM_SDA
DEBUGROM_E1 2 g1
y DL 6 _=I2C_DEBUGROM_SCL "
NO STUFF NO STUFF 7l CRTTTCAL SR —LAR RREERERE S
R5102* 'R5104 Bo/NCo| Lyne
0 0 vss
1723 2920w 4
2012 2201
Write: OXAC/OXAE J__
Read: OxAD/OXAF =

68

p—
SYNC MASTER=K16 MLE

—
SYNC DéTE=O7/07/201

LPC+SPI Debug Connector

d} Apple Inc.
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n " : n [1] - " n .
MCP89 SMBus "0" Connections SMC "0" SMBus Connections SMC "Battery A" SMBus Connections
s =PP3V3_S0_SMBUS_MCP_0 s =PP3V3_ S0_SMBUS_SMC_0_SO s =PP3V42 G3H SMBUS_SMC_BSA
NO STUFF NO STUFF
R5200*" 'R5201 4 k1l R5250" 'R5251 R5280" 'R5281
MCP89 0 R LP8545 (Bklt) SMC 250 R52: SMC 3280 R528 Battery Charger
uL400 23 3 3 Doow er o 70l U900 k3 3 Hheow U900 243 3 Hoow 816259 - 07000
(MASTER) o ue, (Write: 0x58 Read: 0x59) (MASTER) Ry ue, (MASTER) o ue, (Write: 0x12 Read: 0x13)
2 2 2 2 2 2
6 10 SMBUS _MCP_0_CLK — =I2C_BKL_1_SCL 62 s SMB_0_S0_CLK e 7n SMBUS_SMC_0_S0_SCL ;s SMB_BSA_CLK — 07 SMBUSS SMC_BSA_SCL — =SMBUS_CHGR_SCL 50
MAKE_BASE=TR! -_ —— MAKE_BASE= MAKE_BASE=TRUE | —— MAKE_BASE=TRUE _—
e 1o SMBUS _MCP _0_DATA — =I2C BKL_1_SDA o 5 SMB_0_S0_DATA — 70 SMBUS_SMC_0_SO_SDA 5 SMB_BSA_DATA — 70 ; SMBUS_SMC_BSA_SDA — =SMBUS_CHGR_SDA 50
MAKE_BASE=TRUE — —— MAKE_BASE=TRUE —— MAKE_BASE=TRUE —
) L ) 1 L
l DPI2C:MCP | DPI2C:SMC DPI2C:SMC
- 1 15
XDP Connector R5241 R5242 R5243 Internal DP Battery
J1300 0 sg g% J9000 J6950
2/\/\/\/1 1/20wW 1/20w B tt
(MASTER) A o k7 (See Table) a ery (See Table)
1/20W 2 2 —_— .
, =I2C_XDP_SCL — 201 5 I2C T CL — =I2C_TCON_SCL Battery Manager - (Write: 0x16 Read: 0x17) — =SMBUS_ BATT SCL 4;
= = — MAKE_BASE=TRUE — = = Battery LED Driver - (Write: 0x36 Read: 0x37) — = =
; =I2C_XDP_SDA — DPI2C:MCP nMgKZEC 'IS‘CEJQTI\I{ SDA — =I2C TCON_SDA 75 Battery Temp - (Write: 0x90 Read: 0x91) — =SMBUS_ BATT SDA as
, R5240 - . .
2 1
NV (* = Multiple options)
5%
Vre§390?ACS 1;,412;{“‘7 Internal DP Is(;rt:\sung LGD }ézxgnsung LGD AUO n " .
(Write: 0x98 Read: 0x99) Analogix T-con — (Write: 0x7B/0x87 Read: 0x7C/0x88) | N v i v s SMC "Management SMBus Connections
Parade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N * The bus formerly known as "Battery B"
2 =12C_VREFDACS_SCL — DVR - (Write: Ox4E Read: O0x4F) Y Y Y Y N
., =I2C_VREFDACS_SDA — s =PP3V3 S5 SMBUS_SMC_MGMT
)
n n :
. SMC "A" SMBus Connections SMC R5290') ['R5291
Margin Control NOTE: SMC RMT bus remains powered and may be active in S3 state U4900 - 5%
1/20wW 1%20(1\1
(Write: 0;]33091ROead- 0x31) - SEE3U3_S3_SHBUS SMCA_S3 (HREER) B[ ]
5 SMB_MGMT_CLK — 5 SMBUS_SMC_MGMT_SCL
—  MARE_BASE-TRUE
=I2C PCA9557D SCL —
e o SMC R5270') |'R5271 | Left I/O Board » SHB_MGMT_DATA g i1 S0A
., =I2C_PCA9557D_SDA — 04900 iK 34700 J -
1/20w ﬁzow |
J (MASTER) Ao ue (See Table)
2 2
Trackpad
. MB_A LK — 1 SMB MC A L — =I2C_ LI L ,
EFI Debug Serial Mikey ~ SMB_A_S3.C =4, S HPY S 53-5C ==12C_LIO sC s 35700
U5101 J4700 (LIO Conhector) ;o SMB_A_S3 DATA — ’hAKSMEBgf sr%g A_S3_SDA — =I2C LIO SDA (Write: 0x90 Read: 0x91)
; ; — "MAKE. BASE-TRUE =
(Write: OxXAC/OXAE (Write: 0x72 Read: 0x73) | - .
Read: O0xAD/OXAF) | — =I2C_TPAD_SCL 7 a6
o =I2C_DEBUGROM_SCL — — =I2C_MIKEY SCL 73 Left I/O Board _ -12c_TPAD_SDA e
» =I2C_DEBUGROM_ SDA — — =I2C MIKEY SDA 73 .
| ) ALS - N/A (Feature Removed)
Finstack Temp - (Write: 0x98 Read: 0x99)
n " : n n :
MCP89 SMBus "1" Connections SMC "B" SMBus Connections
s =PP3V3_ S0 _SMBUS_MCP_1 s =PP3V3_S0_SMBUS_SMC_B_SO0
NO STUFF NO STUFF
MCP89 R5230') |'R5231 SMC R5260') |'R5261 CPU Temp
Ul400 1/'23% ﬁ.zow U4900 P ?§2ow EMC1413: U5515
(Write: OXEO Read: OxE1l) MF MF (MASTER) MF MF (Write: 0x98 Read: 0x99)
201, 2201 201, 2201
o 1 SMBUS MCP 1 _CLK 5 SMB_B_S0_CLK = 1o SMBUS _SMC B S0_SCL — =I2C_CPUTHMSNS_SCL .,
MAKE_BASE=TRUE -
e 1o SMBUS MCP 1 DATA 5 SMB_B_S0_DATA — SMBUS SMC B_SO_SDA — =I2C_CPUTHMSNS_SDA .,
MAKE_BASE=TR — MAKE_BASE=TRUE —
1 ) L
| R5235' ['R5236 |
MCP89 SMBus 1 is slave port to 17238 2% 0w
access internal thermal diodes. MF ME
N N ] i labl 201, 2201
Another slave port is available MCP Temp
at 0x10/0x11l, probably not used. EMC1413: U5535
(Write: 0xD8 Read: 0xD9)
— =I2C_MCPTHMSNS_SCL .,
— =I2C_MCPTHMSNS_SDA .,
L
p— ——
SYNC MASTER=K16 _MLB SYNC_DATE=07/07/201
K16/K99 SMus Connections
d} Apple Inc. 051-8379 |D
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3

2

DDR3 1V5R1V35 Current Sense / Filter

CPU Voltage Sense / Filter

+ , _PPVCORE_SO0_CPU XW55,§09 1245%3()K9
1 2 __CPUVSENSE_IN NRAD SMC_CPU_VSENSE g, s
PLACE_NEAR=L7400.2:5 MM 1%
1" 115309
201 —— 0.22UF
=T 20%
2 6.3V
X5R
201
GND_SMC_AVSS 55 55 42 45
Place RC close to SMC
MCP Voltage Sense / Filter
., _PPVCORE_SO0_MCP XW55,§59 R45§359
1 2 __MCPVSENSE_IN 43K SMC_MCP_VSENSE  rm
PLACE_NEAR=R7525.2:5 MM 1%
YWY 15359
201 —— 0.22UF
-1 20%
2 6.3V
X5R
201
GND_SMC_AVSS 55 55 42 45
Place RC close to SMC
PBUS Voltage Sense Enable & Filter
05315
NTUD3169C2Z
SOT-963
N-CHANNEL 6 PBUSVSENS_EN L
R5£‘301061
K
7 =PB E E 2
- oD USVSENS_EN 1/2§,§
Enables PBUS VSense N 201,
divider when high. J_ 3 PBUS G3H VSENSE
R5317"
27.4K
> 17280
. PPB H
o0 US_G3 . 201, RTHEVENIN = 4573 Ohms
P-CHANNEL SMC_PBUS_VSENSE o
R5315"
100K R3318' |ic5315
/20w 5.49K 5 L 9 020F
21312 17208 T 2 2%,
201, 5t

PBUSVSENS_EN_L_DIV

WF:
LCD Backlight Driver Input Current Sense / Filter
, =PP3V3_S0_BKLTISNS
- 1C5390
~ —L0.1UF
vae | [
e ISNS_LCDBKLT N s|in. ~ $d70 our 1sNs_rcpBrLT _rour 14 23K SMC_LCDBKLT_ISENSE gm s
k3
1/120W
e ISNS_LCDBKLT P 4|ry+ Rer| L GAIN: 500X Y& 1C5395
D e — (500V/V) 201 —— 0.22UF
. T 20
o2 5s - _PPVOUT_SW_LCDBKLT XW55,§10 GND SCALE'U . 0.2a /v 2 égé"
1 2 LCDBKLT VSEN o %Elgg X 8228}() 201
PLACE_NEAR=D9701.2:5 MM PLACEMENT_NOTEs: GND_SMC_AVSS 5; 55 4z 4
1 il
R53111\94 EDP Current: 2?2? A Place close to SMC
13 Max Vdiff: 22?2 mv = (For R and C)
1/2%%' WF: Verify LCD backlight current!
2
p 35 39
1/12%0w PLACE_NEAR=U4900:5 MM
R5320! M OMIT_TABLE SYNC MASTER=K16 MLB SYNC DATE=07/07/201
201 — —
47K 1¢c5310 .
1/28% 2,,2UF Voltage & Current Sensing
¥ Wzgﬁv 051-8379 | D
0402 -
d} Apple Inc.
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GND_SMC_AVSS 15 39 42 43

Place RC close to SMC

=PP3V3_S3_1V5S3ISNS

i

- 1C5360
_ —L ¢ TUF
[]-Z]I\?A3261(()) 201 R5365
s ISNS_1V5_S3_N sl T Sc7o our L6 ISNS_1V5S3_IOUT 433K SMC_1V5S3_ISENSE  gmom
%
1/120W
e ISNS_1V5_S3_P . L . 1
2 D—=2=2 22 23 & IN+ (500V/V) REF GAIN * 2 0 OX 3% ——%,5232%1?
SCALE: 0.4a / V - &%
GND .3V
EDP Current: 7 A ~ MAX VOUT: 3.5V 2 X3k
- _fMa)gonD;:;fdz r11r31:1?:'mv (CLIPS AT 6.6A) GND_SMC_AVSS +t 4 1 o
? verity s0- current: PLACEMENT NOTES :
= Place close to SMC
(For R and C)
AirPort Current Sense / Filter
, _=PP3V3_S3_WLANISNS
ol 1C5370
_ —L ¢ TuF
[]-Z]I\?A3271(()) 201 R5375
- ISNS_AIRPORT_N  slin- ~ sc70 our 1sNs_psvwran_tour 143K SMC_WLAN_ISENSE o
%
: - 1/20w N
n s @ LSNS_AIRPORT P 4 ™ 00v/v) R 1 Gain: 200x by __(5?3232?”‘:}
GND Scale: 0.25a / V T, 2%y
~ MAX VOUT: 3V 53R
(CLIPS AT 0.8253) GND_SMC_AVSS +t 4 0 o
EDP Current: 0.727 A? PLACEMENT_NOTES
Max Vdiff: 14.6 mv = Place close to SMC
WF: Verify Airport current! (For R and C)
HDD Current Sense / Filter
, _=PP3V3_S0_HDDISNS
- 1C5380
L ¢ iuF
o | i
[]-Z]I\?A3281(:)l 201 R5385
5 > ISNS_HDD_N 5l T 8¢70° ouT 1sns_psvepD_zour 14 23K SMC_HDD_ISENSE o >
%
- 1/120W 1
» » x> ISNS_HDD_P v s o0v/v) R GAIN: 500X M __(g?zi‘az%h‘:}
GND SCALE: 0.667A / V T, 2%y
) MAX VOUT: 3.54V 53R
(CLIPS AT 2.23) GND_SMC_AVSS »t 4 1 o
EDP Current: 1.2 A? PLACEMENT NOTEs :
24.0 mv = Place close to SMC
(For R and C)

Max Vdiff:
Verify SSD current!




7

6

5

DCIN (AMON) Current Sense,

RMUX & Filter

ISL6259 Gain: 20x MCP MEM VDD Current Sense / Filter
Rif)540§<1 . _=PP3V3_S0_MCPDDRISNS
+ o CHGR_AMON 1 2 SMC_DCIN_ISENSE gm s
1%
Sense R: R7020 [rom charg@?{w R%ozf‘@%’; 1c5487 C5400:1
lue: 20 mOhm ° 133K 0.1UF ——
Value: 3K L 0.0068UF 98 T
MAX VOUT: 1.24V 17160 - 398 653y 2 us5400
#i T T fla 53t s OPA330
1 SC70-5
- QD MCPDDRFET_KELVIN oy 20 ePDbR SENSE AP
GND_SMC_AVSS 5 35 42 43 Z, MCPDDRFET_SENSE 3
PLACEMENT NOTES : = = w Y
Place close to SMC 1
(For Rs and C) R54100
1
1/2§§ 1 R541 %
201, - 5%
1/20W
MCPDDR_SENSE_E 201,
i NOSTUFF
Battery (BMON) Current Sense, MUX & Filter eRrEep 15434
-1UF
For engineering, stuff BMON:ENG 2 _ %y
, _=PP3V42_G3H_BMON_ISNS For production, stuff BMON:PROD §52154MEV-YAR 2 xR
- - 1 MCPDDR_SENSE B |
PLACEMENT_NOTE=Place near sense resistorm 1 (BEMSOEiESNG BMCO%IZESNS 1 CRITICAL R5417
+ = 96stVF 0.108 — BION: ENG ’ MCPDDR_SENSE_c _ 14-23% SMC_MCP_DDR_ISENSE _pm,
Charger/Load side 2 §e3V Gggé 2 U5413 b VYV ”
A 201 201 NLC7SB3157P6XG 1 1/16W 105435
1o s CHGR_CSO_R_ P 5| $CF0 gur |6 BMON_INA_ OUT 1le1 SC70  seile SMC_BMON_MUX_SEL . R541112 G5 = 5255
BMON : ENG s . 1 PLACEMENT NOTEs: . 2%y
o - CHGR €SO RN 4w 000 o w4 GAIN: 100X oo wedls ISL6259 Gain: 36x HEEE Tlace close o suc | 48
o INA213 Gain: 50x 2
. ND SCALE: 1A / V R5401 (For R and C) D_SMC_A 38 39 42 43
Battery side 2 MAX VOUT: 3.00V 300K
. . ~ 3. 3 4 BMON_AMUX_OUT 1 2 SMC_BATT_ISENSE gm s =
NOTE: Monitoring current from (CLIPS AT 3.3A) BO A = = Y = =
battery to PBUS (battery VER 1 BMON : ENG T 1 C5490
discharge) across R7050 BMON : PROD 1R5423 201 —— 0.0033UF
= R5431 100K e 8
CHGR_BMON 1 (P2 2200 s
50 m 201
o N R i 2 GND_SMC_AVSS 4 3 42 45
Sense R: R7050 oM charger Gain: 36X ) PLACEMENT_NOTES :
Value: 10 mOhm PR S ———
. Scale: 2.778A / V — R
Max VAiff: 80mv e out: 2. 88y 1 R5431: PLACE_NEAR=U5413:2 mm (For R and C)
Chipset Regulators High-Side Current Sense / Filter
 SERIVI_S0_CSREGISNS VERIFY ALL RESISTOR AND GAINS
, _=PPBUS_G3H_R_IN
1
CRITICAL - __%?’1‘%,%7
R549212 g T &%
0.002 U5402 538 R5418
15 INA210 4.53K
o 1w ISNS CSREG N sim- ~'scio  our|® CSREG_IOUT 1 SMC_CSREG_ISENSE gom 5
%
.. ISNS_CSREG_P 4|1+ REF| L GAIN: 200X I/DZZFDW 1C5436
. _=PPBUS_G3H_R_OUT (200V/V) 200 _L 9 75%uF
eSS — aND SCALE: 2.5 / V T, )é(gév . .
o MAX VOUT: 3.352V 82 CPU VCore Load Side Current Sense / Filter
GND_SMC_AVSS 55 5 4 4
PLACEMENT NOTES : R5471
= Place close to SMC - IMVP6_PM 1150 0% oo SMC_CPU ISENSE g
(For R and C) 1/11%6w
i REESO] | csa70
17.4K 5 L 0 068UF
PLACEMENT_NOTEs: 118w 3 T, 1%
1 402, 65"
MCP VCore Current Sense Filter racrione e, e
GND_SMC_AVSS 4 1 4 4
R5416
, _=PP3V3_S0_MCPCOREISNS o MCPCORESO_IMON 1435 SMC_MCP_CORE_ISENSE 2
T |1c5472
m 1C5420 == 0;,22UF
= 0. 1UF S 823
p— o X5R
" " 5420 2 ééév 20t
(Sense R "output") IIJNA214 53 R53115 GND_SMC_AVSS . 5 42 45
s D =MCPCOREISNS_ N 5|IN- SC70  oUT MCPCORE__IOQUT 1 2 PLACEMENT NOTES :
. —_ p— —
MCPCORETSNS B . ) Gain: 100X 1w Place close to SMC SYNC_ MASTER=KL6 MLD SYNC DATE=07/07/201
5 = IN+ REF] ME 1SR - -
" (100V/V) 201 (For R and C) N
(Sense R "input") Scale: 108 / V Current Sens]_ng
GND .
) MAX VOUT: 2.38V NOTE: Do not stuff R5415 and
Sense R is R7525, lmOhm o - 051-8379 | D
Max Vdiff = 24.8mv R7593 at the same time! Apple Inc.
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CPU T-Diode Thermal Sensor

,_=PP3V3_S0_CPUTHMSNS R5515
1 2 PP3V3 SO SPUTHMSNS R
T

k3
I/SZOW
MF
201

7110 BT CPU_THERMD_P

CPU Thermal Diode

71 10EETY CPU_THERMD_N

FIXME:

OFFGRID

1

DRAMTHMSNS_D2_P

DRAM/SSD Temperature
3
CRITICAL

Q550 1
BC846BMXXH
SOT732-3

2 2 DRAMTHMSNS D2 N

VDD
U5515
EMC1413
DFN
DP1 THERM* /ADDR|
[)Nl(:RITICAL ALERT*[ 8 CPUTHMSNS_ALERT L
DP2/DN3 smpatal 9 =I2C_CPUTHMSNS_SDA o
DN2/DP3 sMmerk | 10 =I2C_CPUTHMSNS_SCL
GND THRM_PAD

6

11

PLACEMENT_NOTE=Place Q5501 near DRAMs below MCP =

PLACEMENT NOTE=Place U5515 near CPU
Local sensor for CPU Proximity

MCP T-Diode Thermal Sensor

PP3V3_S0_MCPTHMSNS R545735
1 2 __PP3V3 S0 MCPTHMSNS_R o
MIN LIN: I H=0. mm
1/52%ow MIN_NECK_WIDTH=0.25 mm
% VOLTAGE=3.3V 1C5535
0 0. 1UF 1 1
10y, R5536 R5537
7 1(gry—MCP_THMDIODE_P 2 338 15K gigx
VDD 1/20W 1/20W
. C3522! U5535 HOLE
MCP Thermal Diode 2. Zfég p— EMC1413 =
v DFN .
xR bp1 THERM* /ADDR MCPTHMSNS_THERM L Addr:

71 1;®_MCP THMDIODE N

gae
BC8 4%BMXXH
SOT732-3

. MLBR_THMDIODE_P

C552
4 2.2N

8
3

w

N
= <oere]

-1 MLBR_THMDIODE_N

N

DN
DP2/DN3

DN2/DP3
GND

CRITICAL
1 ALERT*

MCPTHMSNS_ALERT L

SMDATA| =I2C_MCPTHMSNS_ SDA “
SMCLK =I2C_MCPTHMSNS_SCL N
THRM_PAD

PLACEMENT_NOTE=Place Q5535 near J9000

PLACEMENT_NOTE=Place U5535 near MCP

Local sensor for MCP Proximity

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

0xD8 (Wr)/0xD9 (Rd)

p—
SYNC MASTER=K16 MLE

Thermal Sensors

—
SYNC DéTE=O7/07/201

d} Apple Inc.
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FAN CONNECTOR

.=PP5V_S0_FAN
.=PP3V3_S0_FAN

R5 64670 1 FF14A_C?;§§E;%L—B—3H
R5665 i "o

1[5]5V _DC
.SMC_FAN_0_TACH “7K FAN_RT_TAC] 2[2| TACH
150w 20| MOTOR CONTROL
1 o| GND

NC e
R516ogll
51850793
Vg7 L 98880u ||

SOD-VESM-HF

o T8Te ,FAN RT PWM
.SMC_ FAN 0 CWT « =

o G

SYNC MASTER=K16 MLB SYI\m=O7/07/201
e = -
Fan
d} Apple Inc. 051-8379 | D
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IPD Flex

IPD_3V3:S5

,=PP3V3_S5_TPAD 1 2
5%1/16W MF-LF
402

IPD 3:S3
R5751
,=PP3V3_S3_TPAD A

2

- PP3V3 TPAD CONN

Connector

CRITICAL

FF14A-1 FC?EZBSMQDL_B_3H
i5

:

5%1/16W MF-LF ._WIDTH=0.20mm MIN_LINE_WIDTH=0.5 mm
402 | _
1
0.1UF o
a3 39 38 SMC_PME_S4_1L 2§
on 2 == 3
b o)
PLACE_NEAR=J5700.1:1.5MML 4 o
= R Ve rnd USB_TPAD_CONN_P 515
a6 1CED USB_TPAD_ CONN_N 6
L5720 =I2C_TPAD_SDA Za g
FERR-120-OHM-1.5A "' 5 — 0 scL 519
,, PP5V_S5_LDO 1 m 2 . ppsvapA ILT 10 5
0402-LF VOLTAGE:SVAM |_NECK “EDTH:l)AZgMb Wdﬁ%E*‘EDTH: .5 mm11
1 PLACE_NEAR=J5700.10:1.5MM e 21°
Cc5710 0 050 7 I SMC_LID 5
0.1uF 135
X
cirn 2 w5 29 7 ¢ SMC_TPAD_RST_I| 4]
on
PLACE_NEAR=J5700.10:1.5MM 16 T
‘ 51850794
PLACE_NEAR=J5700.1%1.3MM
§0-0HM
LPONS
o qEry USB_TPAD P 4 (Y Y Y3 USB_TPAD_CONN_P ey : us
o0 ey USB_TPAD N 1( Y Y\ 2 USB_TPAD_CONN_N gy s

=T2C_TPAD_SDA ; 4 4

=I2C_TPAD_SCL ; 4 4

c57321
2ome L SMC_ONOFF_L - 1 5 s
25V 5
x7m-cEmt 57331 SMC_LID 3 30 46 4o
PLACE_NEAR=J5700.83%%. 58] yopp ——
108 ——
or 2lc5734 1 SMC_TPAD_RST_ L 5 4

PLACE_NEAR=J57|

PLACE

100PF
00.9%% . 5rhm o )
v

x7r-caam 2 C5735

| NEAR=J57]00. 13%1 . MmO OPF ——

2 1
crn-cerm 2 [C5736
PLACE| NEAR=J57/00 . 1%#1 . $MM0 OPF —

PLACE| NEAR=J57/00 . 14°/1 . 3MM

1

—e —
SYNC MASTER=K16 MLB SYNC DATE=07/07/201
ey - =

WELLSPRING 1

d} Apple Inc. 051-8379 | D
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s =PP3V3_S5_ ROM

SPI:31MHZ&SPI:62MHZ
R6150"
10K
5%
1/20W
MF
2012

'R6101 C6100 *
3. 3K 0.1UF —
1720w 613 7]

2201 5t

SPI_MLB_CLK

| CRITICAL

Slsc

68 40 (I

68 40 I

SPI_MLB_CS_L

CE

0 19 7 (I

SPI_WP_TL

WP

SPIROM_USE_MLB

g de

HO:

NOTE: If HOLD* is

ROM will ignore SPI cycles.

SPI:25MHZ&SPI:41MHZ
R6152"
asserted T0K

5%

1/20W

MF
201,

vCcC

U6100
32MBIT

sop
LK SI/SI00|

SPI:41MHZ&SPI:62MHZ

'‘R6151
10K

5%

1/20w

ME
5201

SPI_MLB_MOSI Yes; RURD

MX25L3205DM2I-12G
. OMIT TABLE
so/s101|2

SPI_MLB_MISO oD <o o

*/ACC
LD*

'R6153
10K

5%

1/20w

MF
2201

NOTE: 42 & 62

|

|

' Frequency| SPI MOSI|SPI CLK :

, _ _

I 25.0 MHz 0 0 :

|

| 31.2 MHz 0 1 |

| |

,  41.7 MHz 1 0 I
|

| 62.5 MHz 1 1 |

| |

| |

MHz use FAST READ command.

SPI:25MHZ&SPI:31MHZ

—
SYNC DéTE=O7/07/201

p—
SYNC _MASTER=K16 MLB
[P TIT

SPI ROM

d} Apple Inc.
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SPEAKER AMPLIFIERS

APN:35352888

CRITICAL

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
SPKRAMP_R _P_OUT 7 a9

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

SPEAKER LOWPASS 80 HZ < FC < 132 HZ
GAIN 6DB
AUIRS OF PPSVLT_S3, WIN_LINE WIDTH=D.50H0, WEN_NECK_WIDTHRO0.25HN R6614
, =PP5V_S3_AUDIO_AMP in0h 2
1 oW
MIZE%F . NOSTUFF
< R6613* |t
PVDD 10%5 % _
BEER® ues10 | g :
0.1UF MAXV?L%3OO 201,
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This node is powered
through body diodes: L.
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Reverse-Current Protection * DCIN through Q7080.
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0.10F
100
250
xsr 7
i B
CHGR_AGATE DIV
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ACIN pin threshold is 3.2V, +/- 50mV e s L
201 . 1200 70 CHGR CSI R ® R7020
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30mA max load W R7022 P AT
sparkitecture requirements 10
PPSV1 CHGR VDD R7001 PPDCIN G3H CHGR
s o0 2 RSN X st LT ToT-0. 6
WIN NECK_WIDTH=0.1 mm PP5V1 CHGR VDDP /200 WIN NECK_WIDTH=0.4 mm CRITICAL CRITICAL PLACE_NEAR=07030.5:1.5mm
= e ‘ ‘ orons erons e
. O NECK NTDTH-0.2
57 s _=PP3V42 G3H CHGR 1o e +|' c7030 o' c7031
1 wete " 33UF-0.060HM  ~ — 33UF-0.060HM —— wr —— wr 0.0010F
o 402 c7001 ! c7022 ! 1 c7021 T s o o 00
Lur 0.10r —— —— o.1ur vy v . - =
1 100 108 —— 100 oo oo 02
R7010 C7002 o 00 00 casg D3 casg-oa
30.1K 1UF xsr 2 xsr 2 2 xsm
N 108 1 402 402 402
Y lov o sturr | R7002
J20w e, L
e 100K E 2
iz | onp_cror_acnp 1 L
, 200 s0 st =
oz VDD VDDP
R7000 5 201 OMIT_TABLE
12 [VHST crrrica” DCIN| 2 'HGR_DCIN CRITICAL
SMC RESET L N CHGR RST L 14SMB_RST > Max Current = 8A
0 39 38 7 [TID- NN\ ] N SGATE| 26 CHGR SGATE FLACE NEAR=07000..25: 270 Q7030
5% =SMBUS CHGR_SCL 1ISCL
v O c U7000  agaTs| " c7025 RIK03320PB-01
e a. =SMBUS CHGR_SDA 10lSDA ToFN LrPAK-5H
o D 4 csTpl 28 70| cior cs1 e —— o.220r £ = 400 kHz
57 [Ty CHGR VER 4 [VFRQ B 108
g CSIN| 27 70| cner cs1w L, e S
cuor_crr s |cELL H e crITICAL crITICAL
g TO SYSTEM
Float CELL for 1S o BOOT| 25 CHGR_BOOT L7030 F7040
cHGR AcIN s lacIn 9 pe—— 4.7UH-9.5A
a UGATE| 22 CHGR_UGATE - - 7AMP-24V
X HGR_ICOMP s |[tcomp PHASE| 23 HGR_PHASE 1 2 =PPBUS B s
R7013 CHGR vcomp » lvcomp ity THLP4040DZ -5
100 LGATE| 21 HGR_LGATE SWITCH NODE-TRUE 1206-1
1 creR viEG s [VNEG rmy— pe—— orommon
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=PPVIN_ S5 P5VP3V3

i

PLACE_NEAR=Q7220.5.2:1.5mm

CRITICAL s@ PSVP3V3 VREGS CRITICAL PLACE_NEAR=Q7260.2:1.5mm
Cc7240?, |[*C7270 |:c7241 Cc7282*, |[*C7281 |1C7283
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CRITICA! N DIDT=TRi - = > & & & cemn 2 crR ? ? xR DIDT=TRi mn ~f o ~
2 RITICAL
F=400KHZ Q7220 | L 7224 6 |skreser1 1 R7264 c7264 /o1 o <
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PLAFE NEAR=L7220.1:Bmm SON-8 - 15 | P5VS3 coMPl 10 JcoMPl comp2| 15 P3V3S5_COMP2 18
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. =PPVIN_S3_DDRREG

s _=PPVIN_SO_DDRREG_LDO

PLACE_NEAR=Q7330.1:1.5mm

MIT TABLE
o 67355 CRITICAL CRITICAL
10UF Cc7330! Cc7331! 1C7333
20% UF 62UF — — 1000PF
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R . P
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MIN_NECK_WIDTH=0.17 mm 10 THLP2525CZ-SM  MIN—NECK_WIDTH=0.2 MM
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Use LVDDR3:YES for fixed 1.35V operation

or LVDDR3:NO for fixed 1.5V operation.
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CRITICAL | CRITICAL CRITICAL C7453 | TEACENEAR-07400.1:1.5mm
lezgss ieress ase | e | 80|
= F —_ —_— 1UF 10%
. __=PP5V_S0_CPU_IMVP ] 62U ——%2 = 6% o3 i )
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o s LS U7400 L7400
i faa TPS51982RHB 0.36UH-30A-1.05MOHM wEty
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2.0K 10K 65 12 12 @cpu VID<5> 11 | yips PWRMON | 26 IMVP6 P% a
s s o 12 11 [ETyCPU_VID<6> 10 | vipe TRIPSEL 2; PM_DPRSLPVR am s
201, L s IMVP6_ISLEW 30 | rsrew OSRSEL | et
VR_IT* 5—X NC
NO STUFF
71 IMVP6_CS_P 4 | csp THERM | 7 c7450 1
71 IMVP6_CS_N 3 sy g 100PF —— =
% g sy
cenn
402 R7451 470 2 1 IMVP6_CS_R_P
N S zow w201
'“ R7452 470 1 2 51 IMVP6_CS_R_N R73191
S izow W zo1 1 2 CPU_VCCSENSE_P ;; ¢
| ’\/5\‘/\/
1 C7460 6 IMVP6_VSEN_P 17200
— 0.22uF 201
— i
2 Com s IMVP6_THERM s IMVP6_VSEN_N R7492
o3 | TANA 2 CPU_VCCSENSE_N
1 11 65
R7425 'R7426 C7452 1 1 VYV B
124K 100PF —— C7451 1/200
w2t Loox i L Toopr %
250 J—— 201
a Lo xrm-cenn 2 2 3 cemn OCP = 21.5MV / R7480 + 3.1A
S0 Jo1
VPMON = 90 X R7480 X VO X IO
534 GND_IMVP6_SGND
VOLTAGE= XW7400 18A @ 1v = 1.62V
o LOAD LINE = R7480 X 6 / (500U X R7414)
IMVP6_TRIPSEL _—
IMVP6_OSRSEL
MIN_LINE_WIDTH MIN_NECK_WIDTH
5;_GND_IMVP6_SGND 0.50 MM 0.20 MM A
5;_IMVP6_DROOP 0.25 MM 0.20 MM Yo |
— e 1 A
SYNC MASTER=POWER SYNC _DATE=07/13/2009
IMVP6 THERM 0.25 MM 0.20 MM
53
¥ IMVP6_ISLEW 025 020 S IMVP6 CPU VCore Regulator
53 IMVP6 LL 1.5 My 0:20 M Yo | ., PP1V7_S0_IMVP6_VREF 0.25 mM 0.20 MM D]
53 IMVP6_VBST 0.25 mm 0.20 MM Ve | ,, PP5V_SO0_IMVP6_VSFILT 0.25 mn 0.20 mn | Apple Inc 051-8379 | D
5 IMVP6_DRVH 1.5 MM 0.20 MM a PP .
.,_IMVP6 DRVL 1.5 MM 0.20 MM a (] 4.4.0
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« _=PPVIN_SO_MCPCORE
s _=PP5V_S0_MCPREG D
CRITICAL _
R7560 CRITICAL CRITICAL PLACE_NEAR=07560.5:1.5mm
X c7540" c7541" 1 C7561 1 C7563
PP5V_SO0_MCPREG VDD 3 2 MCPCORESO_BOOT_R + .
SEESY 50 MOPREG. AA SCRCGRBSY 20T Saur Gavr == — Lo00eF
MIN NECK WIDTH=0.2 MM 5% MIN NECK WIDT! 2 mm 208
VOLTAGE-5V 1/100 R e o, , v , lev
) R ’R7565 Cc7564 cnsiogs cnsiogs oz 3o
R7561 1C7550 | 0 s
X —— 1UF 2 ] J_
1200 S iev VDD BVCC CRITICAL
XSR =
201 xR
: U7500 — Q7560
MCPCORESO_RBIAS 1|rRBIAS o VIN| 12 4 SIS426DN
m PWRPK-12128
G CRITICAL
™
MCPCORES0_SOFT 2|soFT 0 o RITICAL
° o UGATE| 18 MCPCORES0 UGATE DIDT=TRUE = CL7520 RU7.:>0215
1|23 1% re—
4> (OO MCPCORESO_IMON R7593 0 WFF MCPCORESO_IMON R 28 | TMON d BOOT| 17 MCPCORES0_ BOOT :iﬂ:ﬁégi:ﬁiﬁ: fave 0.47UH-20%-0.00210HM-26A ey —PPMCPCORE S0 REG
5% 1/20w MF 201 H DIDT=TRUE 1 2 PPMCPCORE SO R 0612 '— 8 54
57 (U} MCPCORESO0_PGOOD 31 |PGOOD PHASE| 19 MCPCORESOQ_PHASE C T N MIN_LINE WIDTH=0.5 MM I_lf\/\/\/ 2 MAX CURRENT: 15A
R7590 0 e obeomRuE Iy Lii hiATD romiosen  MANRINERIBTATOD M : : T
19 m_MCP VID<0> 1/\/\/\/2 MCP_VIDO_REG 24 lVIDO DIDT=TRUE VOLTAGE=1V CRITICAL (Q7560 Limit)
1 CImy—MCP_VID<1> R7591 0 IAANAA ov 120w M 201 MCP_VID1_ REG 25 [yTD1 5 5 1 07565 £ = 300 kHz
1 CI)—MCP_VID<2> R7592 0 LAAN st 1zow ME 201 MCP_VID2_REG 26 [yTD2  CRITICAL CRITICAL EZAOUF
1» COmy—MCP_VID<3> R7594 [ , b oW Meooeor MCP_VID3 REG 27|v1D3 CRITICAL PLACE NEARFR7525.1:1.5m4 |2 2v
NN 7w 3 201 23 |ne Q7565 — Q7566 - 1C7569 by CASE-B4-SH
NCxEH o SIS426DN o
57 [Ty =MCBCORESO_EN 29 [vR_ON e rrex12128 4 || P SIS426DN —— 1go0eF CRITICAL
s4 s _=PPMCPCORE S0 REG MCPCORES0 FDE 30 [AF EN LGATE| 21 MCPCORESO_ LGATE — PWRPK-12128 2 LoV Cc7567 1 c7568 ‘|,
- N LINE WIDTHZ0.5 MM 1
T selepe MIN NECR WIDTH=0.3 1M ] e 201 10UF 270UF
ATE NODE-TRUE
‘R7563 MCPCORESO VSEN  slysEN SToreTROE 1|23 1215 w2y 2
100 MCPCORESOQ_RT] 9 |[RTN 603 CASE-B4-SM
; c
20w MCPCORES0_VW| 4 fvw =
2 201 = —
R7566 (MCPCORESQ VSEN)
20 = vo| 12 s MCPCORESO_VO (MCPCORESQ _VQ)
7122 MCPCORESO_VSEN P i 2 g
1% MCPCORES0_COMP s |comp OCSET| 3 MCPCORESO OCSET Rg7.;>s6x9
1/200 .
@ erso L ARAA—
p— }Q‘OOPF MCPCORESOQ_FB s|rB 1sp| 13 MCPCORESO ISP P
1/200
16v 11 MCPCORESO_ISN N
R72568 ? g MCPCORESO_VDILFF 71lvpIEF ISN 201 1}7573 Cc7573
K
7 22 MCPCORESQO_VSEN N 1 0 5 ICOMP| 10 MCPCORESQ_ICOMP ,? 471’51: h—
[ e VAA ey - 1/200 220
1% (MCPCORESQ RTN) PGND VSS THRM_PAD MF NpPO-coG 2
1/200 - 201
A ' €7877 E E ’ - BT
'R7571 R7572" —— 1gp0eF 1 s MCPCORESO_ISP_R
1 C7576 10t 1 7578
}?0 147)1‘( L o.1uF 2 XS5V L Tooopr (MCPCORESQ_TSN) . f—
/200 1720 _j 1% 201 _j i Meor
X7R-CERM x7%
;201 201, i 301 'R7575 Cc7575 1
22.1K
47PF ——
1% p—
20w L5
(MCPCORESQ_VW) XW7561 , %01 wrpo-coc 2
sn
N GND_MCPCORESO_AGND 1 % 2 (MCPCORESQ TCOMP)
0.6 mm =
c7579 2| |'R7576 s e o
0.0010F —— S ¢ VOLTAGE=0V 1
108 ——
C7580 i 17200
X7R
560PF xR 5201
e .
I Vimon = 31 * Io * R7525 * (1 + R7575/R7573)
0 Cc7581
R7577 e 1005 B
150K 402 =
MCPCORES0O_COMP_C 1| (MCPCORESQ_CQMP) OCP = R7569 X 10uA / R7525 X 1 + R7575 / R7573
11 -
1/50m o
i
201 cEm VID<3:0>| VOLTAGE
(MCPCORE:; niF‘R\
7582 1100 0.9750Vv
C
R7578 4700PF 1101 0.9625V
1 2 1| (MCPCORESQ_VDIFF)
1 ]|°| 1110 0.9500V
17200 s
26 lo 1111 0.9375V
201 czRn
0000 0.9250V
15
+zow 0001 0.9125V 1
201
0010 0.9000V
0011 0.8875V
0100 0.8750V
0101 0.8625V
0110 0.8500V
0111 0.8375V
1000 0.8250V
rooL 0-8125v SYNC MASTER=K6 MLB SYNC DATE=12/11/200 A
1010 0.8000V = — ——
1011 | 0.7875v MCP VCore Regulator
051-8379 | D
Apple Inc.
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=PPCPUVTT_SO0_REG

s =PPVIN_S0_CPUVTTSO

s _=PP5V_S0_CPUVTTSO

o)

L3

Place XW7610, XW7611 R7601" 1C7601
at desired location for 2.2 210(?EUF
remote sensing. 1718w 2 %g‘é M%?II{\IIb'II]‘ZT%O VBST
XW7 6 1 0 603 2 DIDT—T%S?’IDTH706238I“1
s TT, = 1
1 2 » CPU_VTTSENSE_P TE =0-6 mm 14—
MIN NECK_WIDTH=0.2 mm 16V
1 2 ;, CPU_VTTSENSE N v o A xeR
S vee pvee M. I\? LII\,II]‘EITWI I['?FEJ 1 mm
= XW7611 R7694 (57544 U7600 e R
K .01K =
0 3,0 ISL95870 DIDT=TRUE
l/ZDW 1/20W TOFN
A, 45, =CPUVITSO0_EN 3 |en uTQ Boor| 12
<Ra> CPUVTTSO_FB 5 CRITICAL yonrel 11
CPUVTTSO_SREF 4 |srer pHASE| 10 CPUVTTSO_LL
MIN L%gKWIDTH 0 2 m
CPUVTTSO0_VO 8 |vo LeaTE| 13 g%v%%'cg NODE=TRUE
CPUVTTSO_OCSET 7 _locseET
CPUVTTSO0_PGOOD 9 |pGoop
PUVTTSO_DRVL
CPUVTTSO_RTN 2 |ren Sn\P‘I{INEsv? Y -6
CANE RoPENTROE
CPUVTTSO_FSEL 5 |FsEL DIDT=TRUE
R'2767(2115<1 1?7764é5 GND__PGND
. . N
128 2o R7603 o
MF 0
201, 2201 320w
<Rb> ME
2201
Cc7604
IOOOPI;‘
ig}{ XW7600
SM
201
CPUVTTSO_AGND 1582
MIN LINE WIDTH=0. 6 mm
MIN_NI ECK‘WIDTH 0.
VOLTAGE= —=

(CPUVTTSO OCSET)

CRITICAL CRITICAL
C76201 C76211 1C7622
- i 1000PF
] BT T, 6
ELEX 2 ELEX 2 2 X7R
CASE- B2 CASE-B2 201
PLACE_NEAR=Q7630.1:1.5mm
CRITICAL =
Q7630
RJKO3EODNS
HWSON-8

(CPUVTTSO _VO)

CRITICAL
] CRITICAL 1‘(,7_‘3410
L7630 1%
0.82UH-20%-13A-0.00670HM ME-1 =PPCPUVTT_SO_REG , .
0612
1(YYY )2 , PPCPUVIT SO REG R 2 1 _
' mmssasco-on | BAKENERIBTECS W 4]V Y [s | crirzcan | | vout = 1.05V
5| PLACE_NEAR=L7630.2:1.5mm VOLTAGE=T. 05V c76491|, 11.5A Max Output
1 270UF ——
B CRITICAL ‘}0706021,% 1 2001~ | £ = 300 kHz
— 2k} 2
Q7635 183 casz-ni-Sn
RJKO3SEODNS 201 CRITICAL OMIT TABLE
J|lc7648 1C7647
270UF f— 10 UF
2 2 2 ésév
1] ; ; ChASE-Ba-sm 603
3 1 CPUVTTSO_CS_P
1 CPUVTTS0_CS_N
R7641"'
1.78K
17280
M (C7640
2| 1000PF
2 |1
11
25531 1
NPO-COG R7642
402 1.78K
1/20w
MF
2201

OoCP
Vout

R7641 x 8.5uA / R7640
0.5V * (1 + Ra / Rb)

p—
SYNC MASTER=K16 MLE

—
SYNC DéTE=07/07/201

CPUVTT (1.05V) Power Supply

051-8379 | D
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1.5v SO

s _=PP3V3_S0_P1V5S0

Regulator

PLACE_NEAR=U7710.

PLACE NEAR=U7710.1:1.5mm

1 1Cc7712
_LC7710 1000BF
22UF 183}
208 2 5% CRITICAL
201 L7710
2.2UH-3.25A =PP1V5_S0_REG ,
1l = P1V5S0 SW 1 2 _
viw ST M mecicnnan vout = 1.508V
U7710 BYEACH pgoE TRoE .| |'R7711 | MAX CURRENT = 1.5A
ISL8009B C7711 100K
DEN %E T f = 1.6MHZ
25V
+ m—BLlV5S0_EN 2y CRITICAL 1x|8 P0-£06 2 561
= @u—21V550_ PGOOD 3lpor vral® P1V550 FB <Ra>
4 5
KIP RSI 1R7 7 12
GND THRM_PAD 113K
7| 9 1%
1/20W
2201
<Rb>
Vout = 0.8V * (1 + Ra / Rb)L

5.0v S5 IPD

LDO

IPD_5V:S5_INT

P5VP3V3_VREGS5 1

PLACE ﬁﬁgr:gioo 10:1.5mm

s =PP3V3_S0_MCP_PLL_VLDO

s =PP1V5_S0_MCP_PLL_VLDO
MCPPLL_R:LDO

MF-LF
4
1 PP3V3 SO MCP PLL LDO_BIAS
IPD_5V:S3 R77500 TEN LN CRITICAL R7{ad
,=PP5V_S3_TPAD R7760 5% VOLPJEEE-?’%DTH 02 mm PP1VO5 SO MCP PLL_REG 1 2
1/16W ¥| MCPPLL_LDO [HMIN LIN
. 0 A MF-LF — MINWECKWIDTH 0:3 mm MCPPLL_LDO 5% = 1.05
102, BIAS VOLTAGE= R7746 e Vout = . v
=PPBUS_5V_S5 A 1 9 402
== U7760 Lriew MII’§’1LY5b ﬁiou MCPPLLLDO N0 ouTo 1.37K Max Current
MIC5235-2.5{ 402 p PPSV 55 _LDO , MCPPLL LDO ‘NE%K‘WIDTH 3 mm 2 | OUTILT 1/2cw
s0T23-5 VOLTAG] Cc7741: VOLTAGE—T 5v MF MCPPLL_LDO
MIN LINE WIDTH 2012 1
1 IN OUT] E) ® MIN NECK WIDTH=! 0 ZDmm 1UF . U7740 <Ra> C7742
OMIT_ TABLE]| IBD 5V: SS EXT 6188 T 5 len rel 8 MCPPLLLDO_FB — 4;7UF
- oy B5V_S5_EN 3 Jen neld yne C77 Vout = 5.0V camy 2 TPS74701 MCPPLL_LDO | |2 &Y,
IPD_5V:S5_ EXT] SOoN R77471 402
C7761 GND UF MAX CURRENT = 0.016A MCPPLLLDO_SS 7 |ss pel 3 445k
1UF —— ~ 2 %% cru MCPPLL_LDO MCPPLL_LDO U9
iev 402 C7740 1 1C7743 GND THRML_PAD| 1/201
%5 1UF —— 2, 2NF . B 201,
S.gv 2 2 18V - <Rb>
CERM X5R
J_ 402 201
J Vout = 0.8V * (1 + Ra / Rb)
= MCPPLL_LDO
R7748
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION BOMOPTIONS MCPPLLLDO PGOOD R N 0 2 MCPPLLLDO PGOOD
: L 222 200D FSUUD R IANNNA—2E2EDDLDLDY S L00D  mm 57
35353034 1 IC,LDO,MIC5235,5V,1%, 150MA, SOT23-5 u7760 IPD_5V:S5_EXT T — 5%
MCPPLL R:LDO - 1.05V SO USED FOR MCP PLL LDO POWER. 1/zow
201

MCP 0.9V S5 (AUXC) Switcher

57

s =PP3V3_S5_POV9S5

PLACE_NEAR=U7750.1:1.5mm

PLACE_NEAR=U7750.1:1.5mm
C7752
1900PF
1%
LTS CRITICAL
L775
2.2UH-3.25A =PPOV9_S5_REG,
u POVISS5_SW 2 Vout = 0.902V
VIN MIN-NECKWIDTH=0.2 Mm IHLP1616BZ-SM
U7 7 50 g&v}g%ggKUNgDE:T 1R775 1 MAX CURRENT = 1.5A
- 1
ISL8009B C7Z7E}>-,% —L 22.55K f = 1.6MHZ
DFN 2% T 1/200
25v
+ D—=POVIS5_EN 2y CRITICAL s neo-go¢ 2| 3%, CRITICAL
<Ra> 1 C7755 PLACE_NEAR=L7750.2:1.5mm
- @um—BOVIS5_PGOOD 3por vra| 6 POVIS5_FB 1 5our 1C7756
u 5 T 2%, — 10%00PF
e ret R7752 |° s 2 18
GND THRM_PAD 20K 201
7] 9 1%
1/20W
2201
<Rb>
Vout = 0.8V * (1 + Ra / Rb)

MCPPLL_R:LDO
R7743"
100
5%
1/16W
MF-LF
4022

1.05v sO MCP PLL LDO

MCPPLL_R:REG
R7 g 45

=PP1V05_S0_MCP_PLL_UF_R

MCPPLL_R:LDO

MCPPLL_LDO
TO USE U7740,
TO USE 1.05V S

STUFFS U7740 AND RELATED CIRCUITRY.

MCPPLL_R:LDO AND MCPPLL_LDO MUST BE ACTIVE.

0, MCPPLL_R:REG MUST BE ACTIVE,

MCPPLL_LDO CAN BE ACTIVE,

MCPPLL_R:LDO MUST BE INACTIVE.

0.5A

p—
SYNC _MASTER=K16 MLB
[P TIT

—
SYNC DéTE=O7/07/201

Misc Power Supplies

d} Apple Inc.
<]
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7

3

2

1

S5 Rail Enables & PGOOD

s =PP3V42 G3H PWRCTL

C7840: ~| crIiTICAL
xeR 2 Uu7840
MC PM G2 E 201
7 DA darar SLG4AP012
1 (o) =P5V3V3_REG_EN — TDFN
2 o4
1R7846 A, [, our ag4 P3V3S5 EN Lpm -
3
0 s, PP3V3_S5 6 |in B A
316w Threshold: 22
MF-LF

P} P5V_S5_EN ¢

DLY > 10 ms

N

S5PGOOD_DLY

NO STUFF

C7846

054 7UF 107841
10V 220PF
X5R

402

198

, 25V
X7R-CERM
201

THRM
GND PAD
n o

u7

Internal pull-ups 100K +/- 20%

P3V3S5 EN

SO0 Rail PGOOD Circuitry

750 EN tied to VIN
=PP3V3_S5_POVIS5 ; s

SO0 Rail PGOOD (ISL Version)

87

=
=Q8
Qwn
o3
Hr
nj

NISTTR)
250
2

g

SOPGOOD_ISL

R7871!
20.0K

PP5V_S0
SOPGOOD_ISL
R7870"

PP

M
MIN LINE WIDTH=0.2

N-NECKWIDTH=0:3 MM
VOLTAGES3. 3%

SOPGOOD_ISL

870

0.1luF

208

Tov

CERM

402

w

&)

o

i

=PP3V3_S0_PWRCTL

Power Control Signals

R7820!
10K State SMC_PM_G2_ENABLE | PM_SLP_S4_L | PM_SLP_S3_L
1/20W
Run (S0) 1 1 1
R7840 201,
" P5VS3_PGOOD 1A PN 2 Sleep (S3) 1 1 0
1w Soft-Off (S5) 1 0 )
201 R70841 Battery Off (G3Hot) 0 0 0
-+ g>—P3V3S5_PGOOD 1A Q8 2
I/SZ%DW D
R7 8 42 2
56 P1V5S0_PGOOD 2
5%
1/20
201 R7843
-+ > MCPCORESQ_PGOOD 1PN 2
I/SZ%DW
R7844 prl
0
ss I CPUVTTSO0_PGOOD 1A AA 2
1 5%
CRITICAL 1720
~| ~ sorPcooD_1sL 201 R70845
VDD VDDA ss (o—MCPPLLLDO_PGOOD 1 2
u7870 1750w -
ISL88042IRTIIZ it
. TDFN xpu)l SOPGOOD_ISL
v3moN ne R718 72
vaon RsT+,8 SOPGOOD_RST_L ARG 2 ALL_SYS PWRGD g 2 30 us
E_BA] =TRUE
GND THRM_PAD N /SZ%DW
F

B o

353527

2 VMON_Q2 BASE

5%
1720w
MF

201

SOPGOOD_BJT

R7824

11K

2 VMON_OQ3_BASE

18

o1

131

8
NC x—%
71 Vo3

5%
1720w
MF

201

SOPGOOD_BJT

R7825
1K

1

PP3V3_S0
P P D RSMRST_ PWRGD TrereT
= p—EBOVISS_PGOO = SEfBAsE RUEG ” 715797 PPIVS SO
575, PP1VO5_S0
S 3 R - l E bl Worst-Case Thresholds:
al na es vDD:  2.9140V
V2MON: 3.000V
R7813 V3MON: 0.610V
0 _ V4MON: 0.610V
57 30 15 7 [N PM_SLP_S4_ L 2 A 1 MEIgEZYgIESEE'II‘\LUE = P5VS3_EN oD =
1720w NO STUFF
201 1C781
—— 0.068UF
h 10%
2 10V
CERM
402
= 15787 PP3V3 S0
R7812 =
AN 2 P3V3S3 EN _ =P3V3S3_EN oD -
5% MAKEiBASEETRUE -_
1/MzFow NO STUFF
201 1C7812
—— 0.47UF
10V VMON_3V3_ DIV
2 %38 Need to re-characterize for power sequencing! 1
R7811 =
1A 7 2 DDRREG EN — =DDRREG_EN 2
'—’\/5\%/\/— MAKE DA oD -
1720w =USB_PWR_EN 7 36 37
R7810! H 17810 — w74 PPIV5_SO
100K —L_0.470F
1283 T
201, %% Need to re-characterize for power sequencing!
s s, PP1VO5_S0
ENET Rail Enables R1822
R7822
= 7.15K
1 %ﬁ&rgh%%%T L = =P3V3ENET_ EN oD 5 1/210%w
= [_= =POV9ENET EN o = s

S0 Rail Enables

5739 38 19 7 CI)—EM

R7859
SLP_S3_L 2 100 1 o PM _SLP S3 R L — =P5VS0_EN s8
1/20W — =PBUSVSENS_EN a2
bi'} ‘R7881 R7880 ‘R7882 ‘R7884 =
33K 22K 15K 5.1K
R7879* 3720u 3720m 3720u 3720u
10051%( 1201 1201 1201 1201
Ve L P3V350_EN — =P3V3S0_EN oD 5
201, PHMAKE_BASE=TRUE
s | P1V550 EN — =P1V5S0_EN oD
MARE_BASE=TRUE
= MCPCORESO EN — =MCPCORESQO_EN 54
MAKE_BAS. TRiTFJ' — = oD
CPUVTTSO =CPUVTTSO0_EN
MAKE_BASE= TR'U = oD >
1C7881 ([1C7880 |1C7882 (1C7884
——0.47UF —— 0.47UF —— 0.47UF —— 0.47UF
10% —— Io% — 10% 0%
lov 2 1lov 2 1lov 2 1lov
X5R X5R X5R X5R
402 402 402 402

VTT Rail Enable

VTT rail must ramp up in about
the same time as MEMVDD rail (Q2300).

=DDRVTT_EN

21 19 MCP_MEM VDD_EN
@—MIQ \SE=TRUE

o

2201

Pull-up is with power FET.
Q7890 2i¢
SSM6N37FEAPE
sorse3 | Kh
}—
K
2[c " sy
w1 [y AP_PWR_EN AC_QR_SO_L
WLAN_ PCTL: HW WLAN_PCTL: SW_ b WLAN PCTL:HW
07891 |22 1:R7891 2y Q7 1
SSM6N37FEAPE 0 > | Ss 6N37FEAPE
Kh % 86T5
(= 1/16W i
MF-LF
M- 2402 *
sfe ™ 5t; s © 6|2
2 20 15 gy SMC_ADAPTER_EN

5%
1/20W
MF

2___VMON Q4 BASE | m| 35352809
MON_EMITTER
Worst-Case Thresholds: SOPGOOD_BJT
02: 0.XXXV R7827*
Q3: 0.640V 100
Q4: 0.660V 1280

3.3V w/Divider:

2
NC X—

1

2.345v

SOPGOOD_BJT IAAA 2

CRI

201

SOPGOOD_BJT

R7828
10

5%
1720w
MF
201

TICAL

SOPGOOD_BJT
Q7820
ASMCCO0179
DFN2015H4-8

201,

57 39 38 19 7

ISL6259 Frequency

WLAN Enable Generation

NOTE :
NOTE:

"WLAN" = ("S3" &&

"AP_PWR_EN"

s& ("AC" ||

"S0"y)

—
s0s =PP3V42 G3H CHGR
VFRQ:SLPS4&VFRQ:SLPS3&VFRQ:HIGH
R7861"
10K
5%
1/20W
MF
201,
VFRQ:SLPS4&VFRQ:SLPS3 CHGR_VFROQ ouT =0
Q7 860 VFRQ : LOW
. SSM3K15FV D|3 :
VFRQ:SLPS4 sop-vEsu-uF | 1R7860
P11 g0
A T 5 B
1720w 2201
MF 2
201
VFRQ:SLPS3
R7863 =
0
5%
1720w
MF
201
—

S3 term is guaranteed by S3 pull-up on open-drain AP_PWR_EN signal.
"AC" term valid only when Q7891 is stuffed

PM_WLAN_EN_TL

30

5739 39 19 7 [T PM_SLP_S3_L

5
> D P3V3S5_EN_L

P3V3_BLEED

Q7890
SSM6N37FEAPE
SOT563

Select

—
SYNC DéTE=O7/07/201

p—
SYNC _MASTER=K16 MLB
[P TIT

Power Sequencing
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7

3

2

i

3.3V S3 FE

T CRITICAL
Q7910

FDC638P_G
sM

=pP3v3_S3_FET ,
6
. _=PP3V3_S5_ P3V3S3FET :
: ﬁT_ : Q7910
12! J_i 1 MOSFET FDC638P
R79 1C7911 -
105% —— 0.033UF Type P-Channel
-1 10% 3
“2%“{' R7910 |’ 18y Cc7910 Rds(on) | 65 mOhm @2.5V
2 47K 402 0.01UF 2
{ P3v3s3 EN L 1 2 P3V3s3_SS 1]z ID(max) .0 A @85C
Q7903 L AN Loading | 1.274 A (EDP)
SSM3K15FV  pl; e 9%
SOD-VESM-HF '_' 201
KH
—
1le ™ sf3
3.3V SO FET criuem
® 07930
TPCP8102
23V1K-SM —=pp N _FET .
, _=PP3V3_S5_ P3V3SOFET -
kf i Q7930
=
MOSFET TPCP8102
1
R7932 1C7931 WU
100K 1 0.0330F Type P-Channel
-1 10%
Mo 2 18y c7930 Rds (on) | 14 mOhm @4.5V
2 R7930 | ic 0.01UF
P 1 2 P3V3S0_SS 1|2 ID(max) | 7.2 A @85C
Q7905 P AN Loading | 3.294 A (EDP)
SSM3K15FV  pls E %o
SOD-VESM-HF |_' 201
KH
—
"
1le™ sf3
- m_=P3V3S0_EN |
5V SO FET cumen
Q7940

=PP5V_S3_P5VSOFET

FDC638P_G
sM

=pPP5V_SO_FET ,

C7941: — Part FDC638P
R7942' 0.0330F ——
47K s 3 Type P-Channel
1/20W %38 2
S Cc7940 Rds (on) 65 mOhm @2.5V
2 R7940 5. g1oE
P5VS0_EN_L 1%2 P5VS0_SS 1]2 ID(max) | 2.0 A €85¢C
Q7945 o %Igé Loading | 0.100 A (EDP)
SSM3K15FV  pls 5
SOD-VESM-HF — 201 CERM
KH
=
5
1lc 7 sf3
5 =p E

U7980
s _=PP3V3 S5 P3V3ENETFET TPS22924
Ccsp
A2 Al
B2 | JVIN vour(| B1
CRITICAL
s Cmy—=P3V3ENET_EN c2 |oy
OMIT TABLE GND
C7980: 3
1

3.3V ENET Switch

UF ——
$

10
6.3V
CERM

402

0.9V ENET

s =PPOV9_ENET_ POVOENETFET

=PP3V3_ENET_ FET ,

Uu7980
Part TPS22924C
Type Load Switch
R(on) 18 mOhm Typ
50 mOhm Max
I (max) 2 A
Loading 0.4 A (EDP)

FET

C7990:
0.1UF -
6% 7] CRITICAL
X5R
, _=PP3V3_S5_POV9ENETFET R1709019<0 201 Q7990
1 2 __POV9ENET SS SI2312BDS
S0T23
5%
I/MZFDW
R7992' 201 Q7991 |2 =PPOV9_ENET_FET
M FEAPE s
69‘81I§ SSM6N37 SOT563 KH
1/20W '_
A, 0 Q7990
K 1
R7991 e st G7991 Y Tyosrer | sizsizeps
POVI9ENET_EN_TL 1 2 108 T
1% _ X5R 2 Type N-Channel
1/20W = 201
Q7991 '23 e POV9ENET EN L RC Rds (on) 37 mOhm @2.5V
SSM6N37FEAPE || ID(max) | 3.25 A @85C
1 Loading | 0.140 A (EDP)
=
slc ™ sfy
- »—=ROVIENET_EN

—
SYNC DéTE=07/07/201

p—
SYNC _MASTER=K16 MLB
[P TIT

Power

FETs
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CHECK IF LVDS_IG_PANEL_ PWR GLITCHES

i

=PP3V3_S0_LCD

170 OO LCD_IG_PWR_EN

VIN_1

R9014*
1K
5%
1/20W
MF
201,

VIN_2

Pull-ups on panel side,

4.7 kOhm to 3.3V

Internal DP Connector:

¢ 12 » _PPVOUT SW_LCDBKLT

LCD Connector

CRITICAL
J9000
CABLINE-CA
F-RT-SM

310

o 1¢cgry—=L2C_TCON_SDA

51850787

1c9009 °

O
NCX——-0
L_Lé
Nex>to
LED_RETURN_6 ‘1o
LED_RETURN_5 7
w7 —=12C_TCON_SCL LED_RETURN_4 PN .
LED RETURN 3 59| LED Backlight I/F
O
ON POWER UP LED_RETURN_2 wlg VAN
LED_RETURN_1 ul g |
12
CRITICAL R90060 e _g
U9000 > goy—DP_INT_ HPD 1 2 > DP_INT_ HPD_CONN 12 o \|/
FPF1009 1720w o N
MFET-2X2 L9004 16| 5| DisplayPort I/F
FERR-120-OHM-1.5A 201 g
VouT_1 L A e : 9 T S Ry o
MIN-NECK—WIDTH=0:20 MM 0402-LF MIN-NECK—WIDTH=0:30 MM Ii_o
VOUT_2| VOLTAGE=3.3V C 9 0 1 5 1 1R9 0 7 0 VOLTAGE=3.3V 20 o
evp  THRM c9024 1000EF 100K 51, DP_INT AUX_CH C N 21l g
7] OMIT_TABLE 0.1luF x5y 2 1/20W 2; DP_INT AUX CH C P 221 5
C 1C901I2 n o¢gry—DP_INT AUX CH N 12 (DP_INT AUX CH C N) 201 ,201 2315
= == 3QUF ! 1, DP_INT MI,_F_P<0> 24
0% 10% — O
S ésv v C9025 = 1, DP_INT MI,_F_N<0> 25
X5R X5R 0.1uF °
603 402 - 26 o
» s¢gry—DP_INT_AUX CH P 1 Hz (DP_INT AUX CH C P) .., DP INT ML F DP<l> =g
% CRITICAL 512 DP_INT ML_F_N<1> 28
— C9020 igg FL9000 29 g
0.1luF 402 12-0HM-100MA 30
o I DP_INT MIL_P<0> 12 . DP_INT ML C P<0> TCM1210-4SM o}
f g TR,
1oy Cc9021 peleiiey 210
=R 0.1uF ,_ZKYYY\_ 5 ELH
n s mry—DRP_INT ML N<0> 1 I I 2 5 DP_INT ML_C_N<0> 515
36
1oz CRITICAL o
Cc9022 34 FL.9001 lo
0.1luF 402 12-OHM-100MA 38 o]
o I DP_INT MIL_P<1> 1 I I 2 ;1 DP_INT ML_C_P<1> | TeM1210-48M ::Z °
i €9023 e alo
x5 0.1luF ,_me 3
n s —DRP_INT ML _N<1> 1||2 . DP_INT ML_C_N<1> —
| [ . 2 0
e R9O9050" 'R9080 PLACEMENT NOTE=PLACE CLOSE TO J9000
x3R 100K 100K 9017 :
1/20m 220w 1000P5E p—
201, 2201 coc-cBRM 2
603
p— ——
SYNC MASTER=K16 MLB SYNC DATE=07/07/201
e - -
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(I DP_EXT AUX CH_P

™
CKPLUS_WAIVE=PdifPr_badTerm o[ M ARE

SIGNAL_MODEL=DP_AUXCH_FET

DP_EXT_ DDC_CLK

DP_AUX CH_C_P D

) o
KPLUS_WAIVE=PdifPr_badTerm
wf [y lo C | |

% rs SIGNAL_MODEL=DP_AUXCH_FET
09300 o (DP_CA_DET RC) @ 09300
SSM6N37FEAPE 0 N SSM6N37FEAPE
SOT563 SOT563
C9301
0.1UF
D DP_EXT_ AUX CH_N 1H2 DP_AUX_CH_C_N D
103%
6.3V
X5R
201
™

DP_EXT_DDC_DATA

alvl
SIGNAL_MODEL=DP_AUXCH_FET

302

Q9
SSM6N37FEAPE
SOT563

5| o S
4

DP_CA_DET_RC

S

M
lilu SIGNAL_MODEL=DP_AUXCH_FET
Q09302

N e

|9 g
X

SSM6N37FEAPE
SOT563

R9302
L, 22

2 DP_CA_DET

< °
Pulled up to 5V on DP connector page.
FET spec’ed for 1.5V Vgs operaiton.

5%
1720w NOTE :
MF
201

—e —
SYNC MASTER=K16 MLB SYNC DATE=07/07/201
T = -

External DisplayPort Support
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Port Power Switch

CRITICAL
L9400
Uy9480 FERR-120-OHM-3A
. =PP3V3_S5_DP_PORT_PWR TPS2051B ; PP3V3 SW DPILIM , PP3V3 SW DPPWR D
SOT23 1 MIN LINE WL 50 MM MIN LINE_WIDTH=0.50 MM
5 |1n ouT] MIN_NECK_WIDT! 20 MM 0603 MIN_NECK_WIDTH=0.20 MM
VOLTAGE=3.3V 1 C94 0 0 VOLTAGE=3.3V
s co—=DP_PWR_EN 4 |en ocHy3 TP_DPPWR_OC_L 0.01UF
ot 183
2 v
2 X5R
CRITICAL OMIT TABLE OMIT TABLE 201
c94871, C€9480: 1C9481 | C9485: 1C9486
100UF —— 22UF —— —— 0.1UF 0.1UF —— —— 1QUF =
20% 28% -1 —T— log 108 — 71— —T— %0%
poLY-SANE 2 X5R-CERIL] 2 EE %en 2 2 ZarY
CASE-B2-SM 603 201 201 603
——
CRITICAL
= 3 DP_ESD
D9410
o RCLAMP(0524P
& SLP2510P8
HDMI_CEC
CRITICAL CRITICAL
FL9400
'R9425 Lo ey
1M MINIDSPLYPRT-K99 oz oz oz oz 1 TN 4 DP EXT ML C P<0> C9410 1|2 DP EXT ML P<0> o
§5§ FoRT-TH © Glo 6o o T A\ UJNS 0.10F | | 0% 6. X5K 20
20w / N 11 2 4 E — N C
2201 2 (YYY L3 . DP_EXT MI_C_N<0> C9411 ll 2 _DP_EXT ML N<0> ~m, »
CRITICAL 1 0.1UF VX
FL.9403 R9{10209< = 2} OHOT PLUG_DETECT  GND O—— CRITICAL
12-0AM-100MA 17208 41 OconFIGL ML_LANEOP O 7 gg—gig—ﬁi—§—§<g> E%a%gm{
TCM1210-4SM ME 6 . 5 71 <0> OHM-=
1 2 4 s venz 1 OCONFIG2 ML_LANEON O -
’”@—349—|DP—EXT—ML—P< = 4%410F e 201, o] Semp " amoZ 1 TGRS 4 pp EXT MI_c_P<1> C9412 1||2 _DP _EXT ML P<1> am
. — . DP_EXT_MI_F_P<3> 10| up, 1ANE3P  yp, rane1p O2 . DP_EXT _MI,_F_P<1> [ AN 0.1UF | VX
1 2 . — )| .
n » cmy—DP_EXT_ML_N<3> C9415 DP_EXT ML _C_N<3> 3 Y Y )L2 DP_EXT ML_F_N<3> 12| Gur_raNESN  r, ranein Ok DP_EXT ML_F_N<1> L 2 (YYY L3 » DP_EXT ML C N<l> C9413 1|2 DP _EXT ML N<l> -
0.1UF 14 5enp enp 022 0'1UF||—3v_ﬂ'ﬂ’_@1o% 6. X5 20
s, DP_EXT AUX_CH_C_P 16| Savx cap L LaNE2 O .. DP_EXT_MI, F_P<2> CRITICAL
7 »Cgry—DP_EXT_AUX_CH C N 18] Saux_can ML LANEZN OL .. DP_EXT ML_F_N<2> FL.9402
_ CRITICAL 20| Spp_pwr " RETURN O ECML210-45M
o _§§3V; S0 DPngNADET DP_ESD 1 TORERM ., Dp EXT MI_c_pP<2> C9416 1||2 DP EXT ML P<2> .
= _S0_| ) Y I AL . —
' R9421' D9411 N, A o.1or]
R9443* R9442? 1/02%1‘% RCT;I{?%EPO%?“’ 22 21 2(YYY L3 »DP_EXT ML_C N<2> C9417 1||2 bpp EXT ML _N<2> .
100K 100K ouE CRITICAL 0.1UF | :
1/28% 1/28% Ot2 DP_ESD
201, 201, 210 101 D9411
— 9lNC Nc[1o = RCLAMP0524P
» @ug—DP_EXT_CA_DET L Sip251008
2|
6 0|
%9440 3 410 105
2N7002DH-X-G CRITICAL Inc ncl6
- | DP_ESD al
- < 2
1 3| NOTE: Q9440 must have Drain to Gate R I]?A?dg(?s%élf‘ 9
9 o leakage of < 500 nA and gate to CSC70—6—1 3 B
2N7002%W—X—G o Source resistance of > 5 MOhm. .
SOT-363 lc/s DP ca DET O , 3 ==
R DP to DVI/HDMI
R9422'| cable Adapter 2) DX 5
1M (CA) has 100k
17200 pull-up to DP_PWR. 3| 4
= 201,
¢ s =PP3V3_S0_DPCONN =
R9445" ——
10K
5%
1/20W
A, __PP3V3_SW_DPILIM ,,
DP_EXT_HPD
e R9444!
6 10K
1/28%
%9441 o
2N7002DW-X-G 2
SOT-363 2
1 3
s @um—DP_EXT_HPD_L %9441 ol — A
2N7002DW-X-G( o SYNC MASTER=K16 MLB SYNC DATE=07/07/201
SOT-363 5 DP HPD O _ m_ - —
A DP Source must pull DisplayPort Connector
R9423'| down HPD input with
100K $ greater than or equal Apple Inc 051-8379 | D
17284 < to 100K (DPvl.la). PP .
= 201, 8 4.4.0
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CRITICAL

*L9701, D9701, C9796, C9797, C9799,

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

C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.

, _=PP5V_S0_BKL R9301
1 2
2 PPBUS SW BKL Y CRITIC?F CRITICAL
4 MIN LINE WIDTH=0.o5mm |
4 TN WIPTH=0: 35mm Y ZZII‘J%ZZO 5a D9701 PPVOUT SW LCDBKLT . ...
VOLTAGE=T2.6V PLACE_NEAR=L9701.1:3mm 201 hd SOD-123 _ . M
JFLACE_NEAR-L9701. L:3mm LYY Y2 o PPBUS SW LCDBKLT PWR SW 1 N2 PLACE_NEAR=U9701.21: 3mn YR ThREES2 1Y
CRITICAL IHLP2525CZ-SM :égﬁégfﬁ"gég-o 3 i T
C97121 1C9713 SWITCH NODE=TRUE RB160M-60G 1C97 97 1C9799
7 = um—LSNS_LCDBKLT N 10UE —— 05 1UF NO STUFF . DIDT=TRUE —— 10UF —— 10UF
38% 5 5 38% R9703 R9702 5 8% 5 8%
X5R X5R 0 0 X5R X5R
805 102 Ye 59 1210-1 1210-1
1/20w 1/20W
MF MF
2201 201,
= PPVIN_SW_BKILI_R =
MIN LINE WIDTH=Q. l’ M.M
MIN _NECK_WIDTH=0.
PLACE NEAR—UQ701 22:5mm VOLTAGEZSY
PLACE_NEAR=U9701.8: PP5V SOI_DBI%_‘Z]QO
, _=PP BKI,_VDDI MIN-NECK—WIDTH=0.2 MM
= = VOLTAGE=5V
PLACE_NEAR=U9701.22:3mm
C97111 C9710:* 1C971
0.1UF —— 1yr —— —— 0 01UF
619 389 18
X5R 2 X5R 2 2 XTR
201 60321 0201
~ «
® N N
VDDIO VLDO VIN
CRITICAL
OMIT TABLE U9 7 O l
_ LLP
X
a 24
6
NC>—CP 0 S BKLT : PROD
91741 BKL_FSET 2 |rseT a Fp{ 21 R9717
R9753 1,\/%2 BKL_FLTR 20 lprpoer & ouril 12 BKI,_ISEN1 1A% 2 LED RETURN 1 s
§ N TIN TINE WIDTR=0-5mm — VYV~ HIN LINE WIDTR=D. 5 mm 0D
o mm—=12C_BKL_1_SCL 1 2 1/%0w BKIL_ISET 3 |1sET our2| 13 BKI, ISEN2 MIN_NECK_WIDTH=0.20 mm /16w MIN_NECK_WIDTH=0.20 mm
5% 201 402
1720 BKIL_SCL 10 14 BKL_ISEN3
RO g 57 %Fl"’ CLK out3 BKLT : PROD
. _12C BKL 1 SDA 1 2 BKL_SDA 11 fspa ours| 16 BKL_ISEN4 R9318
Addr: 0x58(Wr)/0x59(Rd) 1/20w BKI, PWM 2 |pum ours|_17_ BKI,_ ISEN5 1 2 LED_RETURN_2 b a
261 MIN-NECK—WIDTH=0:30™Rm ‘5% MIN-NECR—WIDTH=0: 20 Hm
TP BKL_ FAULT 7_|ravLT ouTe| 18 BKI_ISENG6 116w — —) Shed
02
PPBUS_SW_LCDBKLT PWR BKIL_EN 4 19 BKL_VSYNC_ R
63 62 EN VSYNC| BKLT : PROD
NO STUFF
R937304 C9723 : .. R9755! R9gl9
» D—LCD_BKLT_PWM 1A 2 | 5 01u% 9 10K 1 2 LED RETURN 3 L
I '% a a a THRM 5% MIN LINE WIDTH=0.5 mm V.Y V MIN LINE WIDTH=0.5 mm m
1;2%ow N 19% E % & 2D 1/20u MIN_NECK_WIDTH=0. 30" P MIN_NECK_WIDTH=0. 30"
by 1C9704 I8 Tl o = 201, ME-TF
—L 33pF BN
T 3%y BKLT : PROD
Bo1coe R9716'| |'R9714 R9720
L = 90.9K 18.2x 1 AN 2 LED _RETURN_4 oD 7 5
= Fpwm=9.62kHz 1/20w i/20w I_LED=23.2mA MIN LINE WIDTH=0.5 mm MIN LINE WIDTH=0.5 mm
F MF - 10 MIN_NECK_WIDTH=0.20 mm 5% MIN_NECK_WIDTH=0.20 mm
see spec for others 201, 5201 XWQSD'Z 1716w
GND BKL SGND 1582 02
MINWECKW]IDTH 8 % BKLT: PROD
VOLTAGE=0V £ Rggzl
I_LED=369/Rlset MIN LINE WIDTH=0.5 L V.V V2 M?I\IIE:E RGE E%I‘{D%EI*(S5 m ne
shou se = MIN-NECK_WIDTH=0.20 mm 5% MIN-NECK_WIDTH=0.20 mm
(EEPROM should set EN_I_RES=1) —NECK R Lo ~NECK T R
MF-LF
02
BKLT : PROD
R9722
AR LED_RETURN_6 -
Tha e eeu e R s A VAVAVES T, i b (10
MIN_NECK_WIDTH=0.20 mm 1/51%sw MIN_NECK_WIDTH=0.20 mm
MF-LF
02
FOR LP8543:
STUFF R9741
NO STUFF R9740, C9740, C9741, R9754
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
10350198 3 |res,THIn FrIM,1/16W,10.2 OHM,0.1,0402,5M R9717,R9718,R9719 BKLT : ENG 10.2 ohm resistors for current
103s0198 3 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,SM R9720,R9721,R9722 BKLT : ENG measurement on LED strings .
35352896 1 IC,LP8545,LED BKLT CTRLR,PRODUCTIO,LLP24 u9701 CRITICAL PROJ:K16
R
35352967 1 IC,LP8545,LED BKLT CTRLR,LLP24,K99 VER U9701 CRITICAL PROJ:K99 _SYNC ASTERERTe MLE

——
SYNC _DATE=03/31/201

LCD Backlight

Driver

d} Apple Inc.
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i

CRITICAL

F9800
2AMP-32V

=PPBUS_SO0_LCDBKLT

0603

'R9809

147K
1%
1/20w
ME
5201

LCDBKLT EN_L

09807 |2k
SSM6N37FEAPE
S0T563 k"
1
&%
slc” sy
» o»—LCD_BKLT_EN LCDBKLT_ DISABLE
1 D|6
R9810 9807
10K SSM6N37FEAPE =
5% S0T563 |<"
i — H
2201 £
2[c ™ sfy
BKLT PLT RST |L

CRITICAL
Q9806
FDC638APZ_SBMS001
SSOT6-HF PPBUS_SW_LCDBKLT_PWR ,
© MIN LINE WID' 4 mm
MIN_NECK_WIDT! .25 mm
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LAYOUT NOTE:
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LAYOUT NOTE:

PLACE ON OPPOSITE

LAYOUT NOTE:

PLACE ON OPPOSITE
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PLACE ON OPPOSITE
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FSB (Front-Side Bus) Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAY]

FSB_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
FSB_DSTB_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_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 * =2x_DIELECTRIC H FSB_DATA TOP,BOTTOM| =4x_DIELECTRIC ?

FSB_DSTB * =3x_DIELECTRIC ? FSB_DSTB TOP,BOTTOM| =5x_DIELECTRIC ?

FSB_ADDR * =STANDARD ? FSB_ADDR TOP,BOTTOM| =3x_DIELECTRIC ?

FSB_ADSTB * =2x_DIELECTRIC H FSB_ADSTB TOP,BOTTOM| =4x_DIELECTRIC ?

FSB_1X * =STANDARD ? FSB_1X TOP,BOTTOM| =3x_DIELECTRIC ?

All 4x/2x/1x FSB
FSB 4X signals /

signals

groups shown in signal table on right.

Signals within each 4x group should be matched within 5 ps of strobe.
DSTB# complementary pairs should be matched within 1 ps of each other,

Spacing is 2x dielectric between DATA#,

DINV# signals,

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

Signals within each 2x group should be matched within 20 ps.
Spacing is 1lx dielectric between ADDR#, REQ# signals,

FSB 1X signals shown in signal table on right.

with impedance requirements are 50-ohm single-ended.

all DSTB#s matched to +/-
with 3x dielectric spacing to the DSTB#s.

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

NOTE :

SOURCE :
SOURCE :

Rev 1.5 (#22294),

CPU Signal Constraints

Section 2.
Sections 4.2 & 4.3

1

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

MCP89 Interface DG (DG-04625-001_v0.9),
Santa Rosa Platform DG,

135

ADTSB#s should be matched +/- 270 ps.
with 2x dielectric spacing to ADSTB#.

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

CPU_ITP

*

=2:1_SPACING

?

CPU_VCCSENSE

*

25 MIL

?

Most CPU signals

Some signals require 27.4-ohm single-ended impedance.

SOURCE :
SOURCE :

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

Santa Rosa Platform DG, Rev 0.9 (#20517),

MCP FSB COMP Signal Constraints

Section 2.
Sections 4.4 & 5.8.2.4

with impedance requirements are 55-ohm single-ended.

1

CPU_AGTL w =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC ?
CPU_8MIL w 8 MIL ?
CPU_COMP * 25 MIL ?

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

>50 mils preferred

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

FSB Clock Constraints

ON LAY]
MCP_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MCP_FSB_COMP w 8 MIL ?
SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.1.4

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

CLK_FSB_100D

*

=100_OHM_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

?

CLK_FSB

TOP, BOTTOM

=4x_DIELECTRIC

?

SOURCE :

MCP79 Interface DG (DG-03328-001_vO01),

Section 2.2.5

ps.

ON LAY]
CPU_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM_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 route with 7 mil spacing without specifying a target impedance.
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

FSB 2X
Signals

FSB 4X Signal Groups

FSB 1X Signals

CPU / FSB Net Properties

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

[CO—ESB_DATA_GROUPQ ESB_55S FSB_DATA FSB_D_IL<15..0>
[CO—ESB_DATA_GROUROQ ESB_55S ESB_DATA FSB_DINV_L<0>
[CO—ESB_DSTRO ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_P<0>
[CO—ESB_DSTRO FSB_DSTB_55S5 | FSB DSTB FSB_DSTB_L_N<O0>
[ —ESB_DATA_GROUPI ESB_55S ESB_DATA FSB D L<31..16>
[CO—ESB_DATA_GROUPI ESB_55S ESB_DATA FSB_DINV_L<1>
[CD—ESB_DSTB1 ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_P<1>
[ —ESB_DSTB1 ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_N<1>
[CO—ESB_DATA_GROUP2 ESB_55S FSB_DATA FSB_D_IL<47..32>
[CO—ESB_DATA_GROUP2 ESB_55S ESB_DATA FSB_DINV_L<2>
[CO—ESB_DSTE2 ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_P<2>
[CO—ESB_DSTR2 ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_N<2>
[CD——ESB_DATA_GRQUP3 FSB_55S FSB_DATA FSB_D_L<63..48>
[CO—ESB_DATA_GROUP3 ESB_55S ESB_DATA FSB_DINV_L<3>
[O—ESB_DSTB3 ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_P<3>
[CO—ESB_DSTB3 ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_N<3>
[ —ESB_ADDR_GROUROQ ESB_55S FSB_ADDR FSB_A 1L<16..3>
[CO—ESB_ADDR_GROUROQ ESB_55S ESB_ADDR FSB_REQ L<4..0>
[ —ESB_ADSTRO ESB_55S ESB_ADSTB FSB_ADSTB_L<0>
[CO—ESB_ADDR_GRQUP1 FSB_55S FSB_ADDR FSB_A L<35..17>
[CO—ESB_ADSTBI FSB_55S FSB_ADSTB FSB_ADSTB_L<1>
CO—ESB1 FSB_55§ FSB_1 FSB_ADS_L
[CO—ESB_BREQO L. ESB_55S FSB_1 FSB_BREQO_TL
[CO—EsB.1 FSB_55§ FSB_1 FSB_BNR_L
CO—ESB1 FSB_55S FSB_1 FSB_BPRI_L
CO—EsB1 FSB_55S FSB_1 FSB_DBSY L
[CO—EsB.1 FSB_55§ FSB_1 FSB_DEFER_L
CO—EsB1 FSB_55S FSB_1 FSB_DRDY_TL
CO—EsB.1 FSB_55§ FSB_1 FSB_HIT L
CO—EsB.1 FSB_55§ FSB_1 FSB_HITM_L
[CO—EsB_1 FSB_55§ FSB_1 FSB_LOCK_L
[CO—ESB_CPURST L ESB_55S FSB_1 FSB_CPURST_L
[CO—EsB_1 FSB_55S FSB 1 FSB RS I<2..0>
CO—EsB1 FSB_55S FSB_1 FSB_TRDY L
[CO—CRUASYNC CPU_55S CPU_AGTL CPU_A20M L
[CO—CRU_BSEL CPU_55S CPU_AGTL CPU_BSEL<2..0>
[ CRU_FERR I CPU_558 CPU_8MTT. CPU_FERR_L

O CRU_ASYNC CPU_55S CPU_AGTL CPU_IGNNE_L
[CO—CRU_INIT I CPU_558 CPU_AGTL. CPU_INIT_ L
[CO—CRUASYNC R CPU_558 CPU_AGTL. CPU_INTR

O CRUASYNC R CPU_558 CPU_AGTL. CPU_NMI
[CO—CRU_PROCHOT I CPU_55S CPU_AGTT. CPU_PROCHOT_L
[CO—CRU_PHRGD CPU_558 CPU_AGTT. CPU_PWRGD
[CO—CRUASYNC CPU_558 CPU_AGTL. CPU_SMI_L
[CO—CRUASYNC CPU_558 CPU_AGTL. CPU_STPCLK_L
[CO—RM_THRMTRIP T CPU_558 CPU_8MTT PM_THRMTRIP L
[CO—ESB_CPUSLP 1L CPU_55S CPU_AGTT. FSB_CPUSLP_L
[ CRU_FROM SB CPU_55S CPU_AGTL. CPU_DPSLP_L

[ CRU_DPRSTP L CPU_55S CPU_AGTL. CPU_DPRSTP_L
[CO—CRU_ASYNC CPU_558 CPU_AGTT. FSB_DPWR_L
[CO—ESB_CIK CRU CLK_FSB 100D | CLK_FSB FSB_CLK_CPU_P
[CO—ESB_CLK_CPU CLK_FSB 100D | CLK_FSB FSB_CLK_CPU_N
[CO—ESB_CIK ITP CLK_FSB 100D | CLK_FSB FSB_CLK_ITP_P
[CO—ESB_CIK ITP CLK_FSB 100D | CLK_FSB FSB_CLK_ITP_N
[CO—ESB_CLK_NCP CLK_FSB 100D | CLK_FSB FSB_CLK _MCP_P
[CO—ESB_CIK NMCP CLK_FSB 100D | CLK_FSB FSB_CLK_MCP_N
[ CRU_IERR I CPU_558 CPU_TIERR_L
[CO—BM_DRRSLPVR CPU_558 CPU_AGTT. PM_DPRSLPVR
D—(See above) CPU_55S CPU_AGTT. IMVP_DPRSLPVR
[CO—MCR_CPU_COMP MCP_50S Mcp_rsp _comp | MCP_BCLK_VML_COMP_VDD
O MCR_CPU_COMP MCP_50S Mcp_rsp _comp | MCP_BCLK_VML_COMP_GND
[CO—MCR_CPU_COMP MCP_50S Mcp_rFse_comp | MCP_CPU_COMP_VCC
[CO—MCR_CPU_COMP MCP_50S Mcp_Fsp_comp | MCP_CPU_COMP_GND
[CO—CRU_GTLREF CPU_50S CPU_GTLREF CPU_GTLREF
[CO—CRu_coMp CPU_50S CPU_COMP CPU_COMP<3>
[CO—CRu_coMp CPU_27P4S CPU_COMP CPU_COMP<2>
[CO—CRU_CoMP CPU_50S CPU_COMP CPU_COMP<1>
[CO—CRu_coMp CPU_27P4S CPU_COMP CPU_COMP<0>
[CO—XDRR_TDT CPU_55S CPU_ITP XDP_TDI
[CO—XDRR_TDO CPU_55S CPU_ITP XDP_TDO
[CO—XDRR_TMS CPU_558 CPU_ITP XDP_TMS
[CO—XDRR_ICK CPU_558 CPU_ITP XDP_TCK
[CO—XDR_TRST_I CPU_55S CPU_ITP XDP_TRST_L
[CO—XDP_EPM L CPU_55S CPU_ITP XDP_BPM L<4..0>
[CO—XDR_BRM L5 CPU_55S CPU_ITP XDP_BPM_L<5>
O—(ESB_CPURST L) |ceu sss CPU_ITR XDP_CPURST_L
[— CPU_558 CPU_8MTL CPU_VID<6..0>
[— CPU_555 CPU_8MTT IMVP6_VID<6..0>
[ CRU_VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE_P
O CRU_VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE N
O—(CPU VCCSENSE) | CpPu 27p4s CcPU_vCCSENSE | IMVP6_VSEN_P
O—(CPU _VCCSENSE) | cpu _27p4s cPU_vCCSENSE | IMVP6_VSEN_N

12
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Memory Bus Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER’

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAY]
MEM_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
MEM_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
MEM_70D * =70_onM DIFF | =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF

Memory Bus Spacing

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MEM_CLK2MEM * =4:1_SPACING ? NV DG says 3x inner,
MEM_CTRL2CTRL * =2:1_SPACING ? NV DG says 2x inner,
MEM_CTRL2MEM * =2.5:1_SPACING ? NV DG says 2x inner,
MEM_CMD2CMD * =1.5:1_SPACING ? NV DG says 2x inner,
MEM_CMD2MEM * =3:1_SPACING ? NV DG says 2x inner,
MEM_DATA2DATA * =1.5:1_SPACING ? NV DG says 2x inner,
MEM_DATA2MEM * =3:1_SPACING ? NV DG says 2x inner,
MEM_DQS2MEM * =3:1_SPACING ? NV DG says 4x inner,
MEM_20THER * 25 MIL ?

Group Assignments

4x
4x
4x
4x
4x
4x
4x
5x

outer
outer
outer
outer
outer
outer
outer

outer

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

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET

MEM_CTRL MEM_CLK w MEM_CTRL2MEM MEM_DATA MEM_CLK w MEM_DATA2MEM
MEM_CTRL MEM_CTRL w MEM_CTRL2CTRL MEM_DATA MEM_CTRL w MEM_DATA2MEM
MEM_CTRL MEM_CMD w MEM_CTRL2MEM MEM_DATA MEM_CMD w MEM_DATA2MEM
MEM_CTRL MEM_DATA w MEM_CTRL2MEM MEM_DATA MEM_DATA w MEM_DATA2DATA
MEM_CTRL MEM_DQS w MEM_CTRL2MEM MEM_DATA MEM_DQS w MEM_DATA2MEM

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_DQS MEM_CLK w MEM_DQS2MEM MEM_CLK w w MEM_2O0THER
MEM_DQS MEM_CTRL w MEM_DQS2MEM MEM_CTRL w w MEM_20THER
MEM_DQS MEM_CMD w MEM_DQS2MEM MEM_CMD w w MEM_20THER
MEM_DQS MEM_DATA w MEM_DQS2MEM MEM_DATA w w MEM_20THER
MEM_DQS MEM_DQS w MEM_DQS2MEM MEM_DQS w w MEM_20THER

DDR3: Need to support MEM_*-style wildcards!

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

DQS intra-pair matching should be within 1 ps,

No DQS to clock matching requirement.

CLK intra-pair matching should be within 1 ps,

CMD/CTRL signals should be matched within 150 ps.

inter-pair matching

inter-pair matching

shoulw be within 360 ps

should be within 2 ps.

All memory signals maximum length is 1.030 ps.

SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112), Section

MCP MEM COMP Signal Constraints

.2.3

6.2

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
MCP_MEM_COMP * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MCP_MEM_COMP w =2x_DIELECTRIC ?
SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.2.2

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

Memory Net Properties

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING
O MEM A _CLK MEM_70D MEM_CLK MEM_A_CLK P<5..0>
O MEM A CIK MEM_70D MEM_CLK MEM A CLK N<5..0>
[ MEM A _CKE MEM_50S MEM_CTRT MEM_A_CKE<3..0>
O MEM _A_CNTI MEM_50S MEM_CTRL MEM A _CS IL<3..0>
[CO—MEM_A_CNTI MEM_50S MEM_CTRL MEM_A_ODT<3..0>
CO—MEM A CMD MEM_50S MEM_CMD MEM_A_A<15..0>
[CO—MEM A _CMD MEM_50S MEM_CMD MEM_A_ BA<2..0>
O MEM A CMD MEM_50S MEM_CMD MEM_A_RAS_TL
O MEM A CMD MEM_50S MEM_CMD MEM_A_CAS_TL
O MEM A CMD MEM_50S MEM_CMD MEM_A_WE_L
[CO—MEM_A_DQ_BYTEQ MEM_55S MEM_DATA MEM_A_DOQ<7..0>
[CO—MEM_A_DQ _BYTE] MEM_55S MEM_DATA MEM A _DQ<15..8>
[CO—MEM _A_DQ_BYTE2 MEM_55S MEM_DATA MEM_A_DQ<23..16>
[CO—MEM A _DQ_BYTE3 MEM_55S MEM_DATA MEM_A _DQ<31..24>
[CO—MEM_A_DQ_BYTE4 MEM_55S MEM_DATA MEM_A_DO<39..32>
[CO—MEM_A_DQ_BYTES MEM_55S MEM_DATA MEM_A_DQ<47..40>
[CO—MEM_A_DQ_BYTEG MEM_55S MEM_DATA MEM_A_DQ<55..48>
[CO—MEM A _DQ_BYTEZ MEM_55S MEM_DATA MEM_A_DQ<63..56>
O MEM A _DQ BYTEQ MEM_55S MEM_DATA MEM_A_DM<O0>
O MEM A _DQ BYTE] MEM_55S MEM_DATA MEM_A_DM<1>
[CO—MEM_A_DQ_BYTE2 MEM_55S MEM_DATA MEM_A_DM<2>
O MEM A _DQ BYTE3 MEM_55S MEM_DATA MEM_A_DM<3>
[CO—MEM A DQ BYTE4 MEM_55S MEM_DATA MEM_A_DM<4>
[CO—MEM_A_DQ BYTES MEM_55S MEM_DATA MEM_A_DM<5>
[CO—MEM A _DQ BYTEG MEM_55S MEM_DATA MEM_A_DM<6>
[CO—MEM A _DQ BYTE?Z MEM_55S MEM_DATA MEM_A_DM<7>
[CO—MEM A _DOSO MEM_70D MEM_DQS MEM_A_DQS_P<0>
[CO—MEM A _DOSO MEM_70D MEM_DQS MEM_A_DQS_N<O0>
[CO—MEM A _DOS1 MEM_70D MEM_DQS MEM_A_DQS_P<1>
[CO—MEM A _DOS1 MEM_70D MEM_DQS MEM_A_DQS_N<1>
O MEM A _DOS2 MEM_70D MEM_DQS MEM_A_DQS_P<2>
[CO—MEM A _DOS2 MEM_70D MEM_DQS MEM_A_DQS_N<2>
[CO—MEM_A_DOS3 MEM_70D MEM_DQS MEM_A_DQS_P<3>
[CO—MEM A _DOS3 MEM_70D MEM_DQS MEM_A_DQS_N<3>
O MEM A _DOS4 MEM_70D MEM_DQS MEM_A_DQS_P<4>
O MEM A _DOS4 MEM_70D MEM_DQS MEM_A_DQS_N<4>
[CO—MEM A _DOSS MEM_70D MEM_DQS MEM_A_DQS_P<5>
[CO—MEM A _DOSS MEM_70D MEM_DQS MEM_A_DQS_N<5>
[ MEM A _DOS6 MEM_70D MEM_DQS MEM_A_DQS_P<6>
[CO—MEM A _DOS6 MEM_70D MEM_DQS MEM_A_DQS_N<6>
[CO—MEM A _DOS7 MEM_70D MEM_DQS MEM_A_DQS_P<7>
O MEM A _DOS7 MEM_70D MEM_DQS MEM_A_DQS_N<7>
O MEM B CIK MEM_70D MEM_CLK MEM_B_CLK P<5..0>
O MEM B CLK MEM_70D MEM_CLK MEM_B_CLK N<5..0>
[ MEM B CKE MEM_50S MEM_CTRL MEM_B_CKE<3..0>
[CO—MEM_B_CNTI MEM_50S MEM_CTRL MEM_B_CS L<3..0>
O MEM B_CNTI MEM_50S MEM_CTRI. MEM_B_ODT<3..0>
O MEM B CMD MEM_50S MEM_CMD MEM_B_A<15..0>
O MEM B CMD MEM_50S MEM_CMD MEM_B_BA<2..0>
O MEM B CMD MEM_50S MEM_CMD MEM_B_RAS_TL
O MEM B CMD MEM_50S MEM_CMD MEM_B_CAS_TL
[CO—MEM_B_CMD MEM_50S MEM_CMD MEM_B_WE_L
[CO—MEM_B_DQ_BYTEQ MEM_55S MEM_DATA MEM_B_DOQ<7..0>
O MEM B _DQ BYTE] MEM_55S MEM_DATA MEM B_DQ<15..8>
[CO—MEM B _DQ_BYTE2 MEM_55S MEM_DATA MEM_B_DQ<23..16>
[CO—MEM B _DQ BYTE3 MEM_55S MEM_DATA MEM_B_DQ<31..24>
[CO—MEM B _DQ_BYTE4 MEM_55S MEM_DATA MEM_B_DQ<39..32>
[CO—MEM B _DQ_BYTES MEM_55S MEM_DATA MEM_B_DQ<47..40>
[CO—MEM B _DQ_BYTEG MEM_55S MEM_DATA MEM_B_DOQ<55..48>
[CO—MEM B _DQ_BYTEZ MEM_55S MEM_DATA MEM_B_DQ<63..56>
[CO—MEM B _DQ BYTEQ MEM_55S MEM_DATA MEM_B_DM<0>
[CO—MEM_B_DQ _BYTE] MEM_55S MEM_DATA MEM_B_DM<1>
O MEM B _DQ BYTE2 MEM_55S MEM_DATA MEM_B_DM<2>
[CO—MEM B _DQ BYTE3 MEM_55S MEM_DATA MEM_B_DM<3>
[CO—MEM B _DQ BYTE4 MEM_55S MEM_DATA MEM_B_DM<4>
[CO—MEM B _DQ BYTES MEM_55S MEM_DATA MEM_B_DM<5>
O MEM B _DQ BYTEG MEM_55S MEM_DATA MEM_B_DM<6>
[CO—MEM_B_DQ BYTE7 MEM_55S MEM_DATA MEM_B_DM<7>
[ MEM B _DOSO0 MEM_70D MEM_DQS MEM_B_DQS_P<0>
[CO—MEM B _DOSO0 MEM_70D MEM_DQS MEM_B_DQS_N<O0>
[CO—MEM B _DOS1 MEM_70D MEM_DQS MEM_B_DQS_P<1>
O MEM B _DOS1 MEM_70D MEM_DQS MEM_B_DQS_N<1>
O MEM B _DQS2 MEM_70D MEM_DQS MEM_B_DQS_P<2>
[CO—MEM_B_DQS2 MEM_70D MEM_DQS MEM_B_DQS_N<2>
[CO—MEM B _DOS3 MEM_70D MEM_DQS MEM_B_DQS_P<3>
[CO—MEM B _DOS3 MEM_70D MEM_DQS MEM_B_DQS_N<3>
[CO—MEM B DOS4 MEM_70D MEM_DQS MEM_B_DQS_P<4>
O MEM B _DOS4 MEM_70D MEM_DQS MEM_B_DQS_N<4>
O MEM B _DOSS MEM_70D MEM_DQS MEM_B_DQS_P<5>
[ MEM B _DOSS MEM_70D MEM_DQS MEM_B_DQS_N<5>
O MEM B _DOS6 MEM_70D MEM_DQS MEM_B_DQS_P<6>
[CO—MEM B _DOS6 MEM_70D MEM_DQS MEM_B_DQS_N<6>
O MEM B _DOS7 MEM_70D MEM_DQS MEM_B_DQS_P<7>
[CO—MEM B _DOS7 MEM_70D MEM_DQS MEM_B_DQS_N<7>
[CO—MCR_MEM_COMP MCP_MEM_comp | Mcp MEM comp | MCP_MEM COMP_VDD
[CO—lCR_MEM COMP MCP_MEM_COMP | MCP_MEM comp | MCP_MEM COMP_GND

15

15

15

15

15

15

15

15 26 27 32

15 26 27 32

21 26 27 32

26 27 32

26 27 32

15 26 27 32

26 27 32

26 27 32

26 27 32

26 27 32

15 28 29 32

15 28 29 32

21 28 29 32

28 29 32

28 29 32

15 28 29 32

28 29 32

28 29 32

28 29 32

28 29 32

—
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PCI-Express MCP89 Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP -
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
PCIE_90D * =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF ecre_oon [ PEG R2D P<15..0>
CLK_PCIE_100D * =100_oHM DIFF| =100_OHM DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF PCTE_90D PCIE PEG_R2D_N<15..0>
PEG_R2D PCTE_90D PCIE PEG_R2D_C_P<15..0>
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT p(‘TF‘fqnn BCLE PEG_RZD_C_N<15 0>
— — = = PEG_D2R PCTE_90D PCIE PEG_D2R_P<15..0>
PCIE * =3X_DIELECTRIC ? PCIE TOP,BOTTOM| =4X_DIELECTRIC PCTE_90D PCIE PEG_D2R_N<15..0>
CLK_PCIE * 20 MIL ? PCTE_90D PCTE PEG_D2R_C_P<15..0>
= - PCTIE_90D PCIE PEG_D2R_C_N<15..0>
MCP_PEX_COMP " 8 MIL ? PCTE_90D PCIE PCIE AP _R2D P 7 24
SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.3 PCTE_90D PCIE PCIE_ AP R2D_N .
PCTE_AP_R2D PCTE_90D PCTE PCIE AP R2D _C P 16 30
PCTE_90D PCIE PCIE_AP_R2D_C_N 16 34
1 2 ' PCTE_AP_D2R PCTE_90D PCTE PCIE_AP_D2R P 7 16 3
NEED PCIe Genl/GenZ2 notes! PCIE AP DoR N o
PCTE_90D PCIE PCIE_ENET_R2D_P
PCTE_90D PCIE PCIE_ENET_R2D_N
PCTE_ENET _R2D PCTE_90D PCIE PCIE _ENET R2D C P
. . . PCTE_90D PCIE PCIE_ENET_R2D_C_N
Analog Video Signal Constraints [UT——— rcTE_ann fp— PCIE_ENET D2R_P
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP BCIE_20D BCIE ECIE_ENET DZR_N
= = ON LAYER? PCTE_90D PCIE PCIE_ENET D2R _C_P
CRT_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD PCTE_90D PCIE PCIE_ENET D2R_C_N
PCTE_90D PCIE PCIE_FW_R2D_P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET PCTE_90D PCTE PCIE_FW_R2D_N
CRT . 20 MIL 2 CRT CRT . CRT 2CRT PCTIE_FW_R2D PCTE_90D PCIE PCIE_FW_R2D C_P
= PCTE_90D PCIE PCIE FW R2D C N
CRT_2CRT * 15 MIL ? PCIE_FW _D2R PCTE_90D PCIE PCIE_FW _D2R_P
CRT 2CLK . 50 MIL S PCTE_90D PCIE PCIE_FW_D2R N
= - PCTIE_90D PCIE PCIE FW _D2R C P
CRT_2SWITCHER * 250 MIL ? PCTE_90D PCIE PCIE _FW_D2R C N
CRT_SYNC * =4x_DIELECTRIC ? MCP_PEQ_REFCLK CLK_PCTE_1000 CLK_PCTE PEG_CLK100M P 5 16
MCP DAC COMP . 2% DIELECTRIC B CLK_PCIE 100D CILK PCIE PEG_CLK100M N 9 16
— d t - MCP_PE]1_REFCLK CLK_PCTE_ 1000 CLK PCTE PCIE_CLK100M AP P 7 16 34
CRT signal single-ended impedence varies by location: CLK_PCTE_ 1000 CLK PCTE PCIE_CLK100M AP N 7 16 3
- 37.5-ohm from MCP to first termination resistor. MCP_PE2_REFCLK CLK_PCTE_ 1000 CLK PCTE PCIE_CLK100M_ENET_ P
- 50-ohm from first to second termination resistor. CLK_PCTE_ 1000 CIK_PCTE PCIE_CLK100M_ENET_N
- 75-ohm from output of three-pole filter to connector (if possible). MCP_PE3_REFCLK CLK_PCTE_ 1000 CLK PCTE PCIE_CLK100M_FW_P
R/G/B signals should be matched as close as possible and < 10 inches. CLK_PCTE_ 1000 CLK PCTE PCIE_CLK100M_FW_N

SOURCE: MCP89

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

Section 2.4.1.

MCP_PEX_CLK_COMP

MCP_PEX_COMP

MCP_PEXO0_TERMP

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

. . . . .
Digital Video Signal Constraints CRT_EED CET_S08 CRT_IG R C_PR
CRT_GREEN CRT_50S CRT CRT_IG_G Y Y
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP CRT_BLUE CRT_50S CRT CRT_IG_B_COMP_PB
DP_90D * =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF CRT_SYNC CRT_30S CRT_SYNC CRT_IG_HSYNC
— — i - — - — - — - - CRT_SYNC CRT_50S CRT_SYNC CRT_IG_VSYNC
LVDS_100D * =100_onM DIFF| =100_OHM DIFF =100_OHM DIFF =100_OHM DIFF =100_OHM_DIFF =100_OHM_DIFF MCP_DAC_RSET Mcp_pac_comp | MCP_TV_DAC_RSET
MCP_DAC_VREF mMcp_pac_comp | MCP_TV_DAC_VREF
MCP_DV_COMP * ¥ 20 MIL 20 MIL =STANDARD =STANDARD =STANDARD = = = =
DP_INT MT. DP_90D DISPLAYPORT | DP_IG_ML1_P<1..0> 5 17
DP_TINT ML DP_90D DISPLAYPORT DP_TG MLl N<1 0> 5 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT ]’)PiTN'T‘iA]I cH npiqnn DISPIAYPORT DP_IG_AUX_CHl P .
DISPLAYPORT * =3x_DIELECTRIC ? DISPLAYPORT TOP,BOTTOM| =4x DIELECTRIC ? DP_INT AUX _CH DP_90D DISPrAYPORT | DP_TIG_AUX CH1 N 9 17
LVDS * =3x_DIELECTRIC ? LVDS TOP,BOTTOM| =4x DIELECTRIC ? DP_EXT ML DP_90D DIsPLAYPORT | DP_TIG_MLO_P<3..0> 9 17
LVDS intra-pair matching should be 5 mils. Pairs should be matched within 100 mils. DE_EXT_ML QR_20D nrseraveorr | DP_IG MLO_N<3..0> 2
NOTE: NV DG recommends 90 ohm differential for LVDS, but cable/display assume 100 ohm. DB_EXT_ANX_CH DE_90D prseraveorr | DP_IG AUX_CHO_P o
DisplayPort/TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. DB_EXT_ANX_CH DR_20D prseraveorr | DP_IG_AUX CHO_N o
DisplayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. MCP_TMDS0_RSET MCP_DV_COMP MCP_TMDSO_RSET 17 24
Max trace length: LVDS 10 inches, DP 8.5 inches. MCP_TMDSO_VPRORBE MCP_TMDSO_VPROBE 17 24
SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.4.2 LvDs_Te_A_crx Lyns_100n Luns LVDS IG A CLK P B
1 LVDS_IG A CLK LYDS_100D LYDS LVDS_IG_A_CLK_N
SATA Interface ConStralnts LVDS TG A_DATA LYDS_100D LYDS LVDS_IG A DATA P<2..0>
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP LVDS TG A_DATA LVDS_ 100D 1LUDS LVDS _IG A DATA N<2..0>
SATA_ 90D * =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF LYDS_TG_A_DATAZ LYDS_100D LyDS LYDS_IG A DATA D=3>
— i - = - = S - — - - ILVDS TG A _DATA3 LYDS_100D LYDS LVDS_IG_A_DATA_ N<3>
LVDS_IG B CLK LYDS_100D LYDS LVDS_IG_B_CLK_P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT LVDS TG B CLK LYDS_100D LVDS LVDS_IG_B_CLK_N
SATA * =3x_DIELECTRIC ? SATA TOP,BOTTOM| =4x DIELECTRIC ? LYDS_TG_B_DATA LUDS_1000 LS LVDS_1G_B_DATA_P=2..0>
— - d — - LVDS_TG_B_DATA LYDS_100D LYDS LVDS_IG_B_DATA N<2..0>
SATA_TERMP * 8 MIL ? LVDS TG B _DATA3 LYDS_100D LYDS LVDS_IG_B_DATA P<3>
SATA intra-pair matching should be 1 ps. LVDS TG B DATA3 LYDS_100D LYDS LVDS_IG_B_DATA N<3>
Max trace length: 12 inches for SATA Genl/Gen2, TBD for SATA Gen3. MCP_TFPAB RSET MCP_DV_COMP. MCP_TIFPAB_RSET 17 24
SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.6 MCP_IFPAB VPROBE MCP_TFPAB_VPROBE 17 20 pre—
SATA_HDD_R2D SATA_90D SATA SATA_HDD _R2D_C_P 18 35
SATA_90D SATA SATA_HDD_R2D_C_N 18 35
SATA_90D SATA SATA_HDD_R2D_P 7 35
SATA_90D SATA SATA_HDD_R2D_N 7 38
SATA_HDD D2R SATA_90D SATA SATA_HDD_D2R P 18 35
SATA_90D SATA SATA_HDD_D2R_N 18 35
SATA_ 90D saTa SATA_HDD_D2R_C_P s
SATA_90D SATA SATA_HDD_D2R_C_N 7 35
SATA_QODD_R2D SATA_90D SATA SATA_ODD_R2D_C_P s 18
SATA_90D SATA SATA_ODD_R2D_C_N s 18
SATA_90D SATA SATA_ODD_R2D_P 9
SATA_90D SATA SATA_ODD_R2D_N 5 p—— — A
SaTa_onn_noz saTa_oon -, SATA ODD D2R D . SYNC MASTER=K16 MLB SYNC_DATE=07/07/201
SATA_90D SATA SATA_ODD_D2R_N 5 18 >
SATA_ 90D sata SATA_ODD_D2R_C_P MCP Constraints 1
SATA_90D SATA SATA_ODD_D2R_C_N 051-8379 D
MCP_SATA_TERMP SATA_TERMP MCP_SATA_TERMP e 3@ Apple Inc.
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LPC Bus Constraints

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

USB 2.0 Interface Constr

9), Section 2.

aints

7

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
LPC_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_LPC_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
LPC w =1.5x_DIELECTRIC ?
CLK_LPC w =2x_DIELECTRIC ?

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

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

SMBus Interface Constrai

9), Section 2.

nts

8

SOURCE: MCP89 Interface DG (DG-04625-001_v0.9), Section 2.9

HD Audio Interface Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SMB_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SMB w =2x_DIELECTRIC ?

MCP89 Net Properties

MCP_USB _RBTAS

MCP_USB_RBTA:

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

LRPC_AD LPC_555 LBC LPC_AD<3..0>
LPC_FRAME_T. LPC_55S LPC LPC_FRAME_TL
LPC_RESET T. LPC_55S LPC LPC_RESET_L
MCP_LPC_CIKO CLK_LPC 555 | CIK LPC LPC_CLK33M_SMC_R

CLK_LPC 555 | CIK LPC LPC_CLK33M SMC

CLK_LPC_55S8 | CLK_LPC LPC_CLK33M_LPCPLUS
USB_EXTA USB_90D USB USB_EXTA_P

USB_90D USB USB_EXTA_N

1 n:qnn USB USB_EXTA_ MUXED_P

USB_90D USB USB_EXTA MUXED_ N
USB_MTINT USB_90D USB USB_MINI_P

USB_90D USB USB_MINI_N
USB_EXTD USB_90D USB USB_EXTD_P

USB_90D USB USB_EXTD_N
USB_CAMERA USB_90D USB USB_CAMERA_P

USB_90D USB USB_CAMERA_N
USB_BT USB_90D USB USB_BT P

USB_90D USB USB_BT_N
USB_TPAD USB_90D USB USB_TPAD_P

USB_90D USB USB_TPAD_N
USB_TR USB_90D USB USB_IR_P

USB_90D USB USB_IR_N
USB_EXTH USB_90D USB USB_EXTB_P

USB_90D USB USB_EXTB_N
USB_T57 USB_90D USB USB_TS57_P

USB_90D USB USB_TS57_N
USB_EXTC USB_90D USB USB_EXTC_P

USB_90D USB USB_EXTC_N
USB_SDCARD USB_90D USB USB_SDCARD_P

USB_90D USB USB_SDCARD_N
USB_WM USB_90D USB USB_WM_P

USB_90D USB USB_WM_N

MCP_USB_RBIAS_GND

SMBUS_MCP_0_CLK

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

SIO Signal Constraints

9), Section 2.

10

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
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 w =2x_DIELECTRIC ?
MCP_HDA_COMP * 8 MIL ?

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

SPI Interface Constraint

9), Section 2.

S

11

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

CLK_SLOW * =1.5x_DIELECTRIC ?

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

9), Section 2.

12

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SPI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SPI w =1.5x_DIELECTRIC ?

QMR“QiM('Pini(‘TK QMRiﬁgQ SMB
SMBUS_MCP_0_DATA SMB_55S SMB SMBUS_MCP_0_DATA
(SMBUS_SMC_MGMT_SCL) | SMB 558 SMB SMBUS_MCP_1_CLK
(SMBUS_SMC_MGMT_SDA) | SMB 555 SMB SMBUS_MCP_1_DATA
HDA_BTIT CLK HDA_55S HDA HDA_BIT_CLK

HDA_55S HDA HDA_BIT CLK_R
HDA_SYNC HDA_55S HDA HDA_SYNC

HDA_55S HDA HDA_SYNC_R
HDA_RST_T. HDA_55S HDA HDA_RST R L

HDA_55S HDA HDA_RST_ L
HDA_SDTNQ HDA_55S HDA HDA_SDINO

HDA_55S HDA HDA_SDIN_CODEC
HDA_SDQUT HDA_55S HDA HDA_SDOUT

HDA_55S HDA HDA_SDOUT_R

MCP_HDA_PULLDN_COMP MCP_HDA_COMP.

MCP_HDA_PULLDN_COMP
PM_CLK32K_SUSCLK_R

MCP_SUS CLK CLK_SLOW 558 | CLK ST.OW

CLK_SLOW 55S | CLK_STLOW

PM_CILK32K_SUSCLK

SPT_CIK SPT_558 SPT SPI_CLK_R
SPT_558 SPT SPI_CLK
SPT_MOST SPT_558 SPT SPI_MOSI_R
SPT_558 SPT SPI_MOSTI
SPT_MISQ SPT_55S SPT SPI_MISO
SPT_CS0 SPT_55§ SPT SPI_CSO_R L
SPT_55§ SPT SPI_CSO_L
SPT_558 SPT SPI_MLB_CLK
SPT_558 SPT SPI_MLB_MOST
SPT_558 SPT SPI_MLB_MISO
SPT_558 SPT SPI_MLB_CS_L
SPT_558 SPT SPI_ALT CLK
SPT_558 SPT SPI_ALT MOST
SPT_558 SPT SPI_ALT MISO
SPT_558 SPT SPI_ALT CS L

0000 0000 0000000 00 0 0000000000 0000 0 00000000000000000000000000 000 000

7 19 38 40

7 19 38 40

19 25

19 25

25 38

7 25 40

18 36

18 36

36 71

36 71

7 18 37

7 18 37

7 18 37

7 18 37

7 18 34

7 18 34

18 46 71

18 46 71

18

19 a1

19 a1

19 a1

19 a1

7 19 37

40 a7

40 a7

40 a7

40 a7

p—
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MCP RGMII (Ethernet) Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE | MINIMUM LINE WIDTH

MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

MCP_BUFO0_CLK

=3:1_SPACING

?

ENET_MII

12 MIL

?

SOURCE: MCP73 Interface DG (DG-02974-001_vO0l), Sections 2.7.2 & 2.7.4

88E1116R (Ethernet PHY)

Constraints

ON LAY]
MCP_MII_COMP * =STANDARD 7.5 MIL 7.5 MIL =STANDARD =STANDARD =STANDARD
ENET_MII_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
TAYER? MINIMUM LINE WIDTH

MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ENET_MDI

25 MIL

?

SOURCE: MCP73 Interface DG (DG-02974-001_vO01l), Section 2.7.4

ON
ENET_MDI_100D * =100_oHM DIFF| =100_OHM DIFF =100_OHM DIFF =100_OHM_ DIFF =100_OHM DIFF =100_OHM DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

ENET _MTT 555 | ENET MTT

ENET_ RESET_L

.
RGMII Net Properties
NET_TYPE

ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

[CO—MCR_MIT_COMP MCP_MTT_COMP MCP_MII_ COMP_VDD 18
O MCR_MIT COMP MCP_MTT_COMP MCP_MII_ COMP_GND 18
[CO—MCP_CLK25M BUFQ ENET_MIT_55S | McP BUF0_crk | MCP_CLK25M BUFO0_R

[— ENET_MIT_55S | Mcp BUF0 crk | RTL8211 CLK25M CKXTALL
[ ENET_INTR L, ENET _MTT_55S | ENET MTT ENET INTR_L

[CO—ENET_MDIQ ENET _MTT_55S | ENET MTT ENET MDIO 918
[CO—ENET_MDC ENET _MTT_55S | ENET MTT ENET_MDC

[ ENET_PWRDWN I ENET_MIT_55S | ENET MTIT ENET_PWRDWN_TL
[CD—ENET_RXCLK ENET _MTT_55S | ENET MTT ENET CLK125M RXCLK R

[ — ENET _MTT_55S | ENET MTT ENET_ CLK125M RXCLK o 18
[— ENET _MTT_55S | ENET MTT ENET RXD_R<3..0>
[CO—EMNET_RXD_STRAP ENET _MTT_55S | ENET MTT ENET RXD<0> 9 18
[CO—ENET_RXD_STRAP ENET _MTT_55S | ENET MTT ENET RXD<3..1> 918
[CO—ENET_RXD ENET _MTT_55S | ENET MTT ENET_RX_ CTRL s 18
[ —ENET_TXCIK ENET_MIT_55S | ENET MTT ENET CLK125M_TXCLK
[CO—ENET_TXD ENET_MIT_55S | ENET MIT ENET_ TXD<0>

[CO—ENET_TXD ENET _MTT_55S | ENET MTT ENET_ TXD<3..1>

[CO—ENET_TXD ENET _MIT_55S | ENET MTT ENET_ TX_ CTRL

=

Ethernet Ne

t Properties

SD_INTERFACE

=3X_DIELECTRIC

?

.

SD Card Interface Constraints

PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
SD_555 * =55 _OHM_SE =55 _OHM_SE =55 _OHM_SE =55 _OHM_SE =STANDARD =STANDARD

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

ELECTRICAL_CONSTRAINT_SET

NET_TYPE
PHYSICAL SPACING

ENET MDI_P<3..0>

NOTE: SD_D<7..5> are
BCM5764M/BCM57

different to support

765 co-layout.

[CO—ENET_MDT ENET_MDT_1000 ENET MDT
[ ENET_MDT_100D ENET MDT ENET MDI N<3..0>
.

SD Card Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[O—Sh_para SD_55S SD_INTERFACE | SD_D<4..0>
[ SD_558 SD_INTERFACE | SDCONN DATA<4..0>
[ SD_55S SD_INTERFACE | BCM57765_CR_DATA<4>
[CO—SD_DATA R SD_55S SD_INTERFACE | SD_D<7..5>
= SD_558 SD_INTERFACE | SDCONN_DATA<7 5>
[— SD_55S Sp_INTERFACE | BCM57765_CR_DATA<7..5>
[CO—SRCIK SD_558 Sp_INTERFACE | SD_CLK
[— SD_558 sp_INTERFACE | SD_CLK_R
[— SD_558 sp_INTERFACE | SDCONN_CLK
CO—shcMp SD_558 SD_INTERFACE | SD_CMD
[— SD_558 sp_INTERFACE | SDCONN_CMD
[ SD_55S SD_INTERFACE | BCM57765_CR_CMD

p—
SYNC MASTER=K16 MLE

—
SYNC DéTE=07/07/201

Ethernet Constraints
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PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

SMC SMBus Net Properties

1TO1_DIFFPAIR

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 MM

0.1 MM

T TYRE
ELECTRICAL CONSTRATNT_SET eavsICAL seactG
[ —suaus_: _scr MB_: e SMBUS_SMC_A_S3 SCL
CD—suaus _spa MB_: MB SMBUS_SMC_A_S3 SDA
[CO—suaus_suc_n_S0_scL MB_: e SMBUS_SMC_B_S0_SCL
CO—suaus MB_: e SMBUS_SMC_B_SO_SDA
[ S up un SMBUS_SMC_0_S0_SCL
i S up v SMBUS_SMC_0_S0_SDA
[ —sumus_suc_nsa scr up un SMBUS_SMC_BSA_SCL
[ —susus_suc_nsa_soa MB_: B SMBUS_SMC_BSA_SDA
[CD—suaus_suc_mau SCL MB_: e SMBUS_SMC_MGMT_SCL
[CD—suaus_suc_mau soa MB_: MB SMBUS_SMC_MGMT_SDA
SMBus Charger Net Properties

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

43 50

43 50

p—
SYNC MASTER=K16 MLE SYNC

—
DéTE=O7/07/201
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Misc Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SENSE_1TO1_558 * -1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR
THERM_1TO1_55S * -1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR
DIFFPAIR w =1:1_DIFFPAIR| =1:1_DIFFPAIR =1: l_DIFFPAIR =1: l_DIFFPAIR
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SENSE * =1:1_SPACING ?
THERM * =1:1_SPACING ?
AUDIO * =1:1_SPACING ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
ENETCONN * 25 MILS ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
GND * =STANDARD ?
MEM_POWER w =STANDARD ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
GND_P2MM * 0.20 MM 1000
PWR_P2MM * 0.20 MM 1000
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
MEM_CLK GND w GND_P2MM MEM_CLK MEM_POWER w PWR_P2MM
MEM_CMD GND w GND_P2MM MEM_CMD MEM_POWER w PWR_P2MM
MEM_CTRL GND w GND_P2MM MEM_CTRL MEM_POWER w PWR_P2MM
MEM_DATA GND w GND_P2MM MEM_DATA MEM_POWER w PWR_P2MM
MEM_DQS GND w GND_P2MM MEM_DQS MEM_POWER w PWR_P2MM
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
CLK_PCIE GND * GND_P2MM CLK_FSB GND * GND_P2MM
PCIE GND * GND_P2MM CPU_COMP GND * GND_P2MM
SATA GND * GND_P2MM CPU_GTLREF GND * GND_P2MM
USB GND * GND_P2MM CPU_VCCSENSE GND * GND_P2MM
CLK_PCIE SB_POWER w PWR_P2MM
SATA SB_POWER w PWR_P2MM
USB SB_POWER w PWR_P2MM
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
LVDS GND * GND_P2MM ENET_MDI GND w GND_P2MM

SD CARD READER LAYOUT RELAXATIONS

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
[ —(USB_EXTA) USB_90D USB USB_EXTA_ MUXED_P 36 68
O (USB_EXTA) USB_90D USB USB_EXTA_ MUXED_N 36 68
O (USB_EXTa) USB_90D USB USB_LT1_P 36
[ (USB_EXTA) USB_90D USB USB_LT1 N 36
O (USB_TPAD) USB_90D USB USB_TPAD_P 18 a6
O (USB_TPAD) USB_90D USB USB_TPAD_N 18 46
[O—(USB_TPAD) USB_90D USB USB_TPAD_CONN_P 7 46
O (USB_TPAD) USB_90D USB USB_TPAD_ CONN_N 7 46
[ —swmus_suc ueur sna SMB_55§ SMB I2C_SMC_SMS_SDA_R
[CD——suBus_suc_mGur_scr SMB_55§ SMB I2C_SMC_SMS_SCL_R
[ SMB_55§ SMB I2C_TCON_SCL @
= SMB_55§ SMB I2C_TCON_SDA a1
[— SMB_55§ SMB I2C_TCON_SCL_CONN
[ SMB_55S SMB I2C_TCON_SDA_CONN

. .
Graphics Net Properties

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
[— DP_90D DISPLAYPORT DP_INT ML _P<1..0> 5 50
[— DP_90D DISPLAYPORT DP_INT ML N<1..0> 5 50
[— DP_90D DISPLAYPORT DP_INT ML_C P<1l..0> 59
[— DP_90D DISPLAYPORT DP_INT ML, C_N<1l..0> 59
[— DP_90D DISPLAYPORT DP_INT ML_F_P<1l..0> 59
= pP_oon DISPravporr | DP_INT MI,_F_N<1..0> Vs
(- DP_90D DISPLAYPORT DP_INT AUX CH C_P 788
[— DP_90D DISPLAYPORT DP_INT AUX CH C N 7 58
= pP_o0n pISPravporr | DP_INT AUX_CH_P o5
[— DP_90D DISPLAYPORT DP_INT AUX CH N 5 59
O (RR_EXT ML) DP_90D DISPLAYPORT DP_EXT MIL_P<3..0> 9 61
[— DP_90D DISPLAYPORT DP_EXT MIL_N<3..0> s 61
[— DP_90D DISPLAYPORT DP_EXT MIL_C_P<3..0> 61
[— DP_90D DISPLAYPORT DP_EXT MIL,_C_N<3..0> o
[— DP_90D DISPLAYPORT DP EXT ML F P<3..0> o
[— DP_90D DISPLAYPORT DP EXT ML F N<3..0> o
O (RR_EXT AUX CH) DP_90D DISPLAYPORT DP_EXT AUX CH_C_P s &
[— DP_90D DISPLAYPORT DP_EXT AUX CH C N 9 61

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SD_558 * =STANDARD
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE

MCP Fanout

Constraint Relaxations

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
MEM_408 * 0.09 MM 5.8 MM
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_DV_COMP TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_MEM_COMP TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_MII_COMP TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_USB_RBIAS TOP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_DV_COMP * 0.25 MM 250 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE

Power Net Properties

ELECTRICAL_CONSTRAINT_SET

2}
i

D2

CPU_THERMD

MC D2

MCP_THMDIODE

SENSE_DTFFPATR

SENSE_DTFFPATR

SENSE_DTFFPATR

SENSE_DTFFPATR

SENSE_DTFFPATR

SENSE_DTFFPATR

SENSE_DTFFPATR

SENSE_DTFFPATR

SENSE_DTFFPATR

SENSE_DTFFPATR

NET_TYPE
PHYSICAL SPACING
THERM_1TQ1_55S| THERM DRAMTHMSNS_D2_P
THERM_1TQ1_55S| THERM DRAMTHMSNS_D2_N
THERM_1TO1_55§ THERM CPU_THERMD_P
THERM_1TQ1_555 THERM CPU_THERMD N
THERM_1TO1_55§ THERM MLBR_THMDIODE_P
THERM_1TO1_55§ THERM MLBR_THMDIODE_N
THERM_1TQ1_555 THERM MCP_THMDIODE_P
THERM_1TQ1_555 THERM MCP_THMDIODE_N
SENSE_1TO1_555 SENSE ISNS_1V5_S3 P
SENSE_1TO1_555 SENSE ISNS_1V5_S3 N
SENSE_1TO1_555 SENSE ISNS_AIRPORT_ P
SENSE_1TO1_555 SENSE ISNS_AIRPORT N
SENSE_1TQ1_55S SENSE ISNS_CSREG_P
SENSE_1TO1_555 SENSE ISNS_CSREG_N
SENSE_1TO1_555 SENSE ISNS_HDD_P
SENSE_1TQ1_55S SENSE ISNS _HDD N
SENSE_1TQ1_55S SENSE ISNS_LCDBKLT_ P
SENSE_1TQ1_55S SENSE ISNS_LCDBKLT N
SENSE_1TO1_555 SENSE CPUVTTSO_CS_P
SENSE_1TO1_555 SENSE CPUVTTSO_CS_N
SENSE_1TO1_555 SENSE IMVP6_CS_P
SENSE_1TO1_555 SENSE IMVP6_CS_N
SENSE_1TO1_555 SENSE IMVP6_CS R P
SENSE_1TO1_555 SENSE IMVP6_CS_R N
SENSE_1TO1_555 SENSE CPU_VTTSENSE_P
SENSE_1TQ1_55S SENSE CPU_VTTSENSE N
SENSE_1TO1_555 SENSE MCPCORESQ_VSEN_P
SENSE_1TO1_555 SENSE MCPCORESQ_VSEN_N

PP1V5R1V35_S3

MEM_POWER

SB_POWER PP3V3_S5
qn:pnwpw PP3V3_S0
SB_POWER PP1V5_S0
GND GND

.+ 900 0 0000 000000 0000000000 00000000

g
c
(OR
-
o
Z
0]
ﬁ'
)

roperties

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[CO—SBKRAMP_INR DIFFPATR AUDIQ SPKRAMP_INR_P
[— DIFFPATR AUDTOQ SPKRAMP_INR_N
O MAX98300 R DIFFPAIR AUDIO MAX98300_R_P
[— DIFFPAIR AUDIO MAX98300_ R N

19 a4

19 44

a2 52

a2 52

34 a2

34 a2

35 42

35 42

a2 62

a2 62

7857

7857

7857

7 37 a8

7 37 a8

SYNC MASTER=K16 MLB

—
SYNC D_ATE=07/07/201
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K99 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS

BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS (MIL or MM) | VERSION
TOP, ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11,BOTTOM NO_TYPE, BGA MM 15.5.1

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
DEFAULT * Y 0.100 MM 0.076 MM 30 MM 0 MM 0 MM
STANDARD w Y =DEFAULT =DEFAULT 12.7 MM =DEFAULT =DEFAULT
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
27P4_OHM_SE w Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
27P4_OHM_SE ISL3,ISL10 Y 0.250 MM 0.250 MM
27P4_OHM_SE IsL4,ISLY Y 0.250 MM 0.250 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
40_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
40_OHM_SE TOP, BOTTOM Y 0.170 MM 0.170 MM
40_OHM SE 18}3,1SL4,ISL9,IS}10 Y 0.140 MM 0.140 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
50_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
50_OHM_SE TOP, BOTTOM Y 0.110 MM 0.110 MM
50_OHM_SE 1sl3,ISL4,ISL9,IS}10 Y 0.090 MM 0.090 MM

ON LAY

PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
55_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
55_OHM_SE TOP, BOTTOM ¥ 0.090 MM 0.090 MM
55_OHM_SE 1sl3,ISL4,ISL9,IS}10 Y 0.076 MM 0.076 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP

70_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM_DIFF | TOP,BOTTOM Y 0.175 MM 0.175 MM 0.130 MM 0.130 MM
70_OHM_DIFF ISL3,ISL10 Y 0.135 MM 0.135 MM 0.130 MM 0.130 MM
70_OHM_DIFF ISL4,ISL9 Y 0.155 MM 0.155 MM 0.130 MM 0.130 MM
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
80_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_DIFF | TOP,BOTTOM Y 0.140 MM 0.140 MM 0.160 MM 0.160 MM
80_OHM_DIFF ISL3,ISL10 Y 0.109 MM 0.109 MM 0.160 MM 0.160 MM
80_OHM_DIFF ISL4,ISL9 Y 0.125 MM 0.125 MM 0.160 MM 0.160 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
75_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
75_OHM_DIFF | TOP,BOTTOM Y 0.160 MM 0.160 MM 0.160 MM 0.160 MM
75_OHM_DIFF ISL3,ISL10 Y 0.120 MM 0.120 MM 0.140 MM 0.140 MM
75_OHM_DIFF ISL4,ISL9 Y 0.140 MM 0.140 MM 0.140 MM 0.140 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
90_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF | TOP,BOTTOM Y 0.115 MM 0.115 MM 0.210 MM 0.210 MM
90_OHM_DIFF ISL3,ISL10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 MM
90_OHM_DIFF ISL4,ISLY Y 0.105 MM 0.105 MM 0.210 MM 0.210 MM
PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
95_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
95 _OHM_DIFF | TOP,BOTTOM Y 0.115 MM 0.115 MM 0.210 MM 0.210 MM
95_OHM_DIFF ISL3,ISL10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 MM
95_OHM_DIFF ISL4,ISLY Y 0.105 MM 0.105 MM 0.210 MM 0.210 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
100_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM_DIFF | TOP,BOTTOM Y 0.091 MM 0.091 MM 0.200 MM 0.200 MM
100_OHM DIFF ISL3,ISL10 Y 0.075 MM 0.075 MM 0.300 MM 0.300 MM
100_OHM DIFF ISL4,ISLY Y 0.085 MM 0.085 MM 0.200 MM 0.200 MM
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

1:1_DIFFPAIR

Y

=STANDARD

=STANDARD

=STANDARD

0.1 MM

0.1 MM

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
2X_DIELECTRIC * 0.140 MM ?
3X_DIELECTRIC * 0.210 MM ?
4X_DIELECTRIC * 0.280 MM ?
1.5X_DIELECTRIQ * 0.105 MM ?
5X_DIELECTRIC * 0.350 MM ?

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DEFAULT * 0.1 MM ?
STANDARD * =DEFAULT H
BGA_P1MM * 0.1 MM ?
BGA_P2MM * 0.2 MM ?
BGA_P3MM * 0.3 MM ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1:1_SPACING * 0.1 MM ?
1.5:1_SPACING * 0.15 MM ?
1.8:1_SPACING * 0.18 MM ?
2:1_SPACING * 0.2 MM ?
2.28:1_SPACING * 0.228 MM ?
2.5:1_SPACING * 0.25 MM ?
3:1_SPACING * 0.3 MM ?
4:1_SPACING * 0.4 MM ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
GND * =STANDARD ?
PP1V5_MEM * =STANDARD ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
GND_P2MM * 0.2 MM 1000
PWR_P2MM * 0.2 MM 1000
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
* =STANDARD ?
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1UF 0402 CAPACITOR VENDOR TABLES FOR ACOUSTICS
SAMSUNG MURATA TAIYO YUDEN
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
13850629 2 cAP, 1UF, 6.3V, 10%, 0402 CRITICAL SS_CAP_1UF 13850628 2 caP, 1UF, 6.3V, 10%, 0402 CRITICAL MU_CAP_1UF 13850630 2 caP, 1UF, 6.3V, 10%, 0402 CRITICAL TY CAP_1UF
2.2UF 0402 CAPACITOR VENDOR TABLES FOR ACOUSTICS
SAMSUNG MURATA TAIYO YUDEN
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
13850632 10 | cap, 2.2uF, 6.3v, 20%, +CRITICALSS_CAP_2_ 2UF| 13850633 10 | cap, 2.2UF, 6.3V, 20%, 0402ufuwcumcmc o CRITICALMU_CAP_2_ 2UF| 1380634 10 | cap, 2.2UF, 6.3V, 20%, 0402 umcmmamanananana aRITICALTY CAP_2 2U
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2uF, 6.3V, 20%, 0402. < CRITICALMU CAP_2_ 2UF| 13850634 10 | cap, 2.2uF, 6.3V, 20%, 0402. .CRITICALTY CAP_2_2UH
13850632 8 CAP, 2.2UF, 6.3V, 20%, SS_CAP_2_2UF| 13850633 8 CAP, 2.2UF, 6.3V, 20%, 0402 LRITICALMU_CAP_2_ 2UF| 13850634 8 CAP, 2.2UF, 6.3V, 20%, 0402 .CRITICALTY CAP_2_2UH
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2UF, 6.3V, 20%, 0402w} <LCRITICALMU CAP_2_ 2UF| 13850634 10 | cap, 2.20F, 6.3V, 20%, 0402w} - CRITICALTY CAP_2_ 2UH_
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2UF, 6.3V, 20%, 0402., < CRITICALMU CAP_2_ 2UF| 13850634 10 | cap, 2.2uF, 6.3V, 20%, 0402. .CRITICALTY CAP_2_ 2UH
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2UF, 6.3V, 20%, 0402., <LCRITICALMU CAP_2_ 2UF| 13850634 10 | cap, 2.2uF, 6.3V, 20%, 0402. .CRITICALTY CAP_2_ 2UH
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2UF, 6.3V, 20%, 0402. +CRITICALMU_CAP_2_ 2UF| 13850634 10 | cap, 2.2uF, 6.3V, 20%, 0402 JCRITICALITY CAP_2_2UH
13850632 12 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 12 | cap, 2.2UF, 6.3V, 20%, 0402.. MU_CAP_2_2UF| 13850634 12 | cap, 2.2uF, 6.3V, 20%, 0402. .CRITICALTY CAP_2_ 2UH
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2UF, 6.3V, 20%, 0402 MU_CAP_2_2UF| 13850634 10 | cap, 2.2uF, 6.3V, 20%, 0402 JCRITICALITY CAP_2 2UJ
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2uF, 6.3V, 20%, 0402. LRITICALMU_CAP_2_ 2UF| 13850634 10 | cap, 2.20F, 6.3V, 20%, 0402} .CRITICALTY CAP_2_2UH
13850632 8 CAP, 2.2UF, 6.3V, 20%, SS_CAP_2_2UF| 13850633 8 CAP, 2.2UF, 6.3V, 20%, 0402 LCRITICALMU_CAP_2_ 2UF| 13850634 8 CAP, 2.2UF, 6.3V, 20%, 0402 .CRITICALTY CAP_2_2UJ
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2UF, 6.3V, 20%, 0402 < CRITICALMU CAP_2_ 2UF| 13850634 10 | cap, 2.2uF, 6.3V, 20%, 0402 CRITICALTY CAP_2_ 2UH
13850632 10 | cap, 2.2uF, 6.3v, 20%, SS_CAP_2_2UF| 13850633 10 | cap, 2.2uF, 6.3V, 20%, LRITICALMU_CAP_2_ 2UF| 13850634 10 | cap, 2.2uF, 6.3V, 20%, 0402 .CRITICALTY CAP_2_ 2UH C
13850632 9 CAP, 2.2UF, 6.3V, 20%, SS_CAP_2_2UF| 13850633 9 CAP, 2.2UF, 6.3V, 20%, 04024 «CRITICALMU_CAP_2_ 2UF| 13850634 9 CAP, 2.2UF, 6.3V, 20%, 0402 4 CRITICALTY CAP_2_ 2U
10UF 0603 CAPACITOR VENDOR TABLES FOR ACOUSTICS
SAMSUNG MURATA TAIYO YUDEN
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
13850626 1 caP, 10UF, 6.3V, 20%, 0603 CRITICALSS_CAP_10UF 13850625 1 caP, 10UF, 6.3V, 20%, 0603 CRITICAIL MU_CAP_10UF 13850627 1 caP, 10UF, 6.3V, 20%, 0603 CRITICAL TY_CAP_10UF
13850626 8 caP, 10UF, 6.3V, 20%, 0603 CRITICALSS_CAP_10UF 13850625 8 caAP, 10UF, 6.3V, 20%, 0603 CRITICAL MU_CAP_10UF 13850627 8 caP, 10UF, 6.3V, 20%, 0603 CRITICAL TY CAP_10UF
13850626 8 CAP, 10UF, 6.3V, 20%, 0603 doscuscomcumcnncsocondCRITICAL SS CAP_10UF 13850625 8 CAP, 10UF, 6.3V, 20%, 0603 duscosscosan,cossocasancoser.caonn o JORLTICALY MU _CAP_ 10UFj 13850627 8 CAP, 10UF, 6.3V, 20%, 0603 cuscoumscannocmsncasnocnsercannpCRITICALY TY CAP__10UF
22UF 0603 CAPACITOR VENDOR TABLES FOR ACOUSTICS
SAMSUNG MURATA TAIYO YUDEN
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
13850635 4 CAP, 22UF, 6.3V, 20%, 0603 CRITICALSS_CAP_22UF 13850676 4 CAP, 22UF, 6.3V, 20%, 0603 CRITICAL MU_CAP_22UF 13850688 4 CAP, 22UF, 6.3V, 20%, 0603 CRITICAL TY_CAP_22UF
13850635 3 CAP, 22UF, 6.3V, 20%, 0603 CRITICALSS_CAP_22UF 13850676 3 CAP, 22UF, 6.3V, 20%, 0603 CRITICAL MU_CAP_22UF 13850688 3 CAP, 22UF, 6.3V, 20%, 0603 CRITICAL TY_CAP_22UF
13850635 5 CAP, 22UF, 6.3V, 20%, 0603 amcomememeon | CRITICALY SS__CAP_22UF 13850676 5 CAP, 22UF, 6.3V, 20%, 0603 amconemenneon | CRITICALf MU_CAP_22UH 13850688 5 CAP, 22UF, 6.3V, 20%, 0603 amconemeneom | CRITICAL TY CAP_22UF
kae NLB SYNC_DATE=077077201
Acoustic Cap BOM Config Tables
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