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BOM Vari ant s Bar Code Labels / EEE #'s
BOM NUVBER BOM NANE BOM OPTI ONS PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON DRAM CF G C|—|AR'|'
639- 0651 PCBA, M.B, HY 2GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DX7, DDR3: HYNI X_2GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DX7] CRITI CAL EEE: DX7
639- 1055 PCBA, MLB, HY 2GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DD15, DDR3: HYNI X_2GB, CAPS: MJ 825- 7557 1 LABEL, M_B, K16/ K99 [ EEE_DDOL] CRI Tl CAL EEE: DDOL VENDOR CFG 1 CFG 0
639-1048 PCBA, M.B, HY 2GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DDOX, DDR3: HYNI X_2GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOM CRITI CAL EEE: DDOM
639-1043 PCBA, M.B, HY 4GB, SS CAP, K99 K99_CWNPTS, CPU: 1. 6GHZ, EEE: DDOQ DDR3: HYNI X_4GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDON] CRITI CAL EEE: DDON HYNI X ° °
639-1044 PCBA, M.B, HY 4GB, MJ CAP, K99 K99_CMWNPTS, CPU: 1. 6GHZ, EEE: DDOR, DDR3: HYNI X_4GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOP] CRITI CAL EEE: DDOP SAVBUNG 1 o
639- 1039 PCBA, M.B, HY 4GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DDOL, DDR3: HYNI X_4GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOQY CRITI CAL EEE: DDOQ
639-1045 PCBA, M.B, SA 2GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DDOT, DDR3: SAVEUNG_2GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOR] CRITI CAL EEE: DDOR M CRON ° 1
639- 1054 PCBA, M.B, SA 2GB, MJ CAP, K99 K99_CWNPTS, CPU: 1. 6GHZ, EEE: DD14, DDR3: SAVEUNG _2GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOT] CRITI CAL EEE: DDOT ELPI DA 1 1
639- 1049 PCBA, M.B, SA 2GB, TY CAP, K99 K99_CMWNPTS, CPU: 1. 6GHZ, EEE: DDOY, DDR3: SAVEUNG _2GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOV] CRITI CAL EEE: DDOV
639-1052 PCBA, M.B, SA 4GB, SS CAP, K99 K99_CMWNPTS, CPU: 1. 6GHZ, EEE: DD12, DDR3: SAVEUNG 4GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOW CRITI CAL EEE: DDOW SIzE ge2 DIEREV ges
639-1046 PCBA, M.B, SA 4GB, MJ CAP, K99 K99_CWNPTS, CPU: 1. 6GHZ, EEE: DDOV, DDR3: SAVEUNG 4GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOX] CRITI CAL EEE: DDOX o8 o A o
639- 1040 PCBA, M.B, SA 4GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DDOM DDR3: SAVEUNG 4GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DDOY] CRITI CAL EEE: DDOY
639-1042 PCBA, M.B, M 2GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DDOP, DDR3: M CRON_2GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DD10] CRITI CAL EEE: DD10 ac8 1 B .
639- 1053 PCBA, M.B, M 2GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DD13, DDR3: M CRON_2GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DD11] CRITI CAL EEE: DD11
639-1047 PCBA, M.B, M 2GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DDOW DDR3: M CRON_2GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DD12] CRITI CAL EEE: DD12
639-1051 PCBA, M.B, M 4GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DD11, DDR3: M CRON_4GB, CAPS: SS 825- 7557 1 LABEL, M_B, K16/ K99 [ EEE_DD13] CRITI CAL EEE: DD13
639-1041 PCBA, M.B, M 4GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DDON, DDR3: M CRON_4GB, CAPS: MJ 825- 7557 1 LABEL, M_B, K16/ K99 [ EEE_DD14] CRITI CAL EEE: DD14
639- 1050 PCBA, M.B, M 4GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DD10, DDR3: M CRON_4GB, CAPS: TY 825- 7557 1 LABEL, M_B, K16/ K99 [ EEE_DD15] CRITI CAL EEE: DD15
639- 1446 PCBA, MLB, 1. 6GHZ, EL 2GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DGAQ DDR3: ELPI DA_2GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF82] CRITI CAL EEE: DF82
639-1438 PCBA, MLB, 1. 6GHZ, EL 2GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DGAG, DDR3: ELPI DA_2GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF83] CRITI CAL EEE: DF83
639- 1444 PCBA, MLB, 1. 6GHZ, EL 2GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DGAN, DDR3: ELPI DA_2GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF84] CRITI CAL EEE: DF84
639- 1449 PCBA, MLB, 1. 6GHZ, EL 4GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DGAV, DDR3: ELPI DA_4GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF85] CRITI CAL EEE: DF85
639- 1448 PCBA, MLB, 1. 6GHZ, EL 4GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DGAT, DDR3: ELPI DA_4GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF86] CRITI CAL EEE: DF86
639- 1445 PCBA, MLB, 1. 6GHZ, EL 4GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 6GHZ, EEE: DGAP, DDR3: ELPI DA_4GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF87] CRITI CAL EEE: DF87
607- 6999 CMN PTS, PCBA, M.B, K99 K99_COMVON 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF88] CRITI CAL EEE: DF88
085-1121 K99 M.B DEVELOPMENT BOM K99_DEVEL: ENG 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF89] CRITI CAL EEE: DF89
639-1355 PCBA, MLB, 1. 4GHZ, HY 2GB, SS CAP, K99 K99_CWNPTS, CPU: 1. 4GHZ, EEE: DFSL, DDR3: HYNI X_2GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF8C] CRITI CAL EEE: DF8C
639-1341 PCBA, MLB, 1. 4GHZ, HY 2GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF83, DDR3: HYNI X_2GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF8D] CRITI CAL EEE: DF8D
639-1353 PCBA, MLB, 1. 4GHZ, HY 2GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF8J, DDR3: HYNI X_2GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF8F] CRITI CAL EEE: DF8F
639- 1350 PCBA, MLB, 1. 4GHZ, HY 4GB, SS CAP, K99 K99_CWNPTS, CPU: 1. 4GHZ, EEE: DFSF, DDR3: HYNI X_4GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF8G CRITI CAL EEE: DF8G
639- 1356 PCBA, MLB, 1. 4GHZ, HY 4GB, MJ CAP, K99 K99_CWNPTS, CPU: 1. 4GHZ, EEE: DF8M DDR3: HYNI X_4GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF8H CRITI CAL EEE: DF8H
639-1348 PCBA, MLB, 1. 4GHZ, HY 4GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF8C, DDR3: HYNI X_4GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF8J] CRITI CAL EEE: DF8J
639- 1349 PCBA, MLB, 1. 4GHZ, SA 2GB, SS CAP, K99 K99_CMWNPTS, CPU: 1. 4GHZ, EEE: DF8D, DDR3: SAVEUNG _2GB, CAPS: SS 825- 7557 1 LABEL, MLB, K16/ K99 [ EEE_DF8K] CRITI CAL EEE: DF8K
639-1351 PCBA, MLB, 1. 4GHZ, SA 2GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF8G, DDR3: SAVBUNG 2GB, CAPS: MJ 825- 7557 1 LABEL, M_B, K16/ K99 [ EEE_DF8L] CRITI CAL EEE: DFSL
639-1357 PCBA, MLB, 1. 4GHZ, SA 2GB, TY CAP, K99 K99_CMWNPTS, CPU: 1. 4GHZ, EEE: DFSN, DDR3: SAVEUNG_2GB, CAPS: TY 825- 7557 1 LABEL, M_B, K16/ K99 [ EEE_DF8M CRITI CAL EEE: DFSM
639-1344 PCBA, MLB, 1. 4GHZ, SA 4GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF86, DDR3: SAVEUNG 4GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DF8N] CRITI CAL EEE: DF8N
639-1352 PCBA, MLB, 1. 4GHZ, SA 4GB, MJ CAP, K99 K99_CWNPTS, CPU: 1. 4GHZ, EEE: DF8H, DDR3: SAVEUNG 4GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAG CRITI CAL EEE: DG
639-1354 PCBA, MLB, 1. 4GHZ, SA 4GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF8K, DDR3: SAVSUNG 4GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAH| CRITI CAL EEE: DG4H
639-1342 PCBA, MLB, 1. 4GHZ, M 2GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF84, DDR3: M CRON_2GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAJ] CRITI CAL EEE: DG4J
639- 1346 PCBA, MLB, 1. 4GHZ, M 2GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF88, DDR3: M CRON_2GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAK] CRITI CAL EEE: DG4K
639-1343 PCBA, MLB, 1. 4GHZ, M 2GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF85, DDR3: M CRON_2GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAM CRITI CAL EEE: D&M
639-1347 PCBA, MLB, 1. 4GHZ, M 4GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF89, DDR3: M CRON_4GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAN] CRITI CAL EEE: DG4N
639-1345 PCBA, MLB, 1. 4GHZ, M 4GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF87, DDR3: M CRON_4GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DG4P] CRITI CAL EEE: DG4P
639- 1340 PCBA, MLB, 1. 4GHZ, M 4GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DF82, DDR3: M CRON_4GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAQY CRITI CAL EEE: DA4Q
639- 1442 PCBA, MLB, 1. 4GHZ, EL 2GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DGAL, DDR3: ELPI DA_2GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DG4R] CRITI CAL EEE: DG4R
639-1443 PCBA, MLB, 1. 4GHZ, EL 2GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DG4M DDR3: ELPI DA_2GB, CAPS: MJ 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAL] CRITI CAL EEE: DGAL
639- 1447 PCBA, M.B, 1. 4GHZ, EL 2GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DGAR, DDR3: ELPI DA_2GB, CAPS: TY 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAT] CRITI CAL EEE: DGAT
639- 1441 PCBA, MLB, 1. 4GHZ, EL 4GB, SS CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DGAK, DDR3: ELPI DA_4GB, CAPS: SS 825- 7557 1 LABEL, M.B, K16/ K99 [ EEE_DGAV] CRITI CAL EEE: DG4V
639- 1439 PCBA, MLB, 1. 4GHZ, EL 4GB, MJ CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DGAH, DDR3: ELPI DA_4GB, CAPS: MJ
639- 1440 PCBA, MLB, 1. 4GHZ, EL 4GB, TY CAP, K99 K99_CMNPTS, CPU: 1. 4GHZ, EEE: DGAJ, DDR3: ELPI DA_4GB, CAPS: TY
Sub- BOVs
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085-1121 1 K99 M.B DEVELOPMENT BOM DEVEL CRI TI CAL DEVEL_BOM SYNC MASTER=K6 M_B SYNC DATE=12/ 11/ 200
607- 6999 1 CW PTS, PCBA, MLB, K99 CMNPTS CRI TI CAL K99_CMNPTS T K99 BOM Vari ant s
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Programmabl e Parts

Mdul e Parts

33850563 1 1 G, SMG, HS8/ 2117, 9XOMM TLP, HE w900 ORI TI CAL SVE: BLANK
34170261 1 1'C ASSY, SMC EXTERNAL, K99 w900 ORI TI CAL SMC: PROG
33550610 1 1C, FLASH, SPI, 32M8I T, 3. 3V, 86M-Z, 8- SCP U100 ORI TI CAL BOOTROM BLANK
34170262 1 1C ASSY, EFI UNLOCKED, K99 U100 ORI TI CAL BOOTROM UNLOCKED
34170263 1 1C ASSY, EFI , LOCKED, K99 U100 CRITI CAL BOOTROM LOCKED
Alternate Parts

PART NUVBER | ALTERNATE FCR| BOM CPTI CN REF DES | COWMENTS:

13850681 13850638 AL TAIYO YUEEN AS ALTERNATE

15250874 15280516 ALL MAGLAYERS AS ALTERNATE

15250847 15250586 ALL MAGLAYERS AS ALTERNATE

35352987 35352088 HVDDLDO! FI XED AL TPSTAT2SOKK AS ALTERNATE FCR (2590

10450023 10450018 AL CANTES DALE AS ALTERWATES

10750139 10750075 AL CMCTEG AS ALTERIATE

13850671 13850673 AL TAIO AS ALTERNATE

15550578 15550367 AL THI YO AS ALTERATE

37650926 37650610 AL FAIRGH LD AS ALTERNATE

15550457 15550329 AL MRGLAVERS A5 ALTERNATE

37750107 37750066 AL orsEm A ALTERNATE

BOM G oups
BOM GROUP BOM OPTI ONS
K99_COMVON COMMON, ALTERNATE, PROJ: K99, K99_M SC, MCP89U: A03, K99_DEBUG ENG, K99_PROGPARTS, SPI : 41MHZ, LVDDR3: YES, W.AN_PCTL: HW | PD_5V: S5_I NT, | PD_3V3: S5
K99_M SC

DP_ESD, DP_PVIR SMC, VFRQ SLPS3, HVDDLDO: FI XED, MCPHVDD: P2V5, MCPPLL_R: REG, SOPGOCD_BIT, | SL6259_SCREENED: YES, DPI 2C SMC

K99_PROGPARTS

BOOTROM UNLOCKED, SMC: PROG

K99_DEVEL: ENG

BKLT: ENG, BMON: ENG, XDP_CONN, LPCPLUS, VREFMRGN: YES, EFI _DEBUG, SOPGOCD_I SL, MCPPLL_LDO, S3_SO_LED

K99_DEVEL: PVT

LPCPLUS

K99_DEBUG ENG

DEVEL_BOM SMC_DEBUG YES, XDP

K99_DEBUG PVT

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

K99_DEBUG PRCD

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

DDR3: HYNI X_2GB

DRAM_CFGD: L, DRAM CFGL: L, DRAM CFGR2: L, DRAM CFG3: L, DRAM TYPE: HYNI X_2GB

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33783792 1 COC, GOV, G5, 1, 2, 10W 800, RO, 1M BGA U1000 CRITI CAL CPU: 1. 2GHZ
33783947 1 POC, SLGFN, PRQ 1, 6, 10W RO, 3M BGA U1000 CRITI CAL CPU: 1. 6GHZ
33753954 1 POC, SLGAK, PRQ 1, 4, 10W RO, 3M BGA u1000 CRITI CAL CPU: 1. 4GHZ
337s3820 1 1, MCPBIU- AD1, 24. SMVK24, SMM 1244FCBGA u1400 CRITI CAL MCP89U. A0
33753868 1 1, MCPBIU- AD2, 24. SMVK24, SMM 1244FCBGA u1400 CRITI CAL MCP89U. A02
33753939 1 1, MCPBIU- AD3, 24. SMVK24, SMM 1244FCBGA u1400 CRITI CAL MCP89U. A03
33350552 4 YN X, LVDORS, 1GBI T, 7. 5X11. 0 U3100, U3110, U3120, U3130 CRITI CAL DRAM_TYPE: HYNI X_2GB
33350552 4 YN X, LVDORS, 1GBI T, 7. 5X11. 0 U3200, U3210, U3220, U3230 CRITI CAL DRAM_TYPE: HYNI X_2GB
33350552 4 YN X, LVDORS, 1GBI T, 7. 5X11. 0 U3300, U3310, U3320, U3330 CRITI CAL DRAM_TYPE: HYNI X_2GB
33350552 4 YN X, LVDORS, 1GBI T, 7. 5X11. 0 U3400, U3410, U3420, U3430 CRITI CAL DRAM_TYPE: HYNI X_2GB
33380553 4 SANBUNG, LVDOR3, 1GBI T, 7. 5X11. 0 U3100, U3110, U3120, U3130 CRITI CAL DRAM_TYPE: SAMBUNG_2GB
33380553 4 SANBUNG, LVDOR3, 1GBI T, 7. 5X11. 0 U3200, U3210, U3220, U3230 CRITI CAL DRAM_TYPE: SAMBUNG_2GB
33380553 4 SANBUNG, LVDOR3, 1GBI T, 7. 5X11. 0 U3300, U3310, U3320, U3330 CRITI CAL DRAM_TYPE: SAMBUNG_2GB
333s0553 4 SANBUNG, LVEDDR3, 1GBI T, 7. 5X11. 0 U3400, U3410, U3420, U3430 CRITI CAL DRAM_TYPE: SAMBUNG_2GB
33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 U3100, U3110, U3120, U3130 CRITI CAL DRAM_TYPE: M CRON_2GB
33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 U3200, U3210, U3220, U3230 CRITI CAL DRAM_TYPE: M CRON_2GB
33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 U3300, U3310, U3320, U3330 CRITI CAL DRAM_TYPE: M CRON_2GB
33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 U3400, U3410, U3420, U3430 CRITI CAL DRAM_TYPE: M CRON_2GB
33350565 4 ELPI DA, LVDDRS, 1GBI T, 7. 5X10. 6 U3100, U3110, U3120, U3130 CRITI CAL DRAM_TYPE: ELPI DA_2GB
33350565 4 ELPI DA, LVDDRS, 1GBI T, 7. 5X10. 6 U3200, U3210, U3220, U3230 CRITI CAL DRAM_TYPE: ELPI DA_2GB
33350565 4 ELPI DA, LVDDRS, 1GBI T, 7. 5X10. 6 U3300, U3310, U3320, U3330 CRITI CAL DRAM_TYPE: ELPI DA_2GB
33350565 4 ELPI DA, LVDDRS, 1GBI T, 7. 5X10. 6 U3400, U3410, U3420, U3430 CRITI CAL DRAM_TYPE: ELPI DA_2GB
33350555 4 HYN X, LVDDRS, 2GBi T, 9X11. 1 U3100, U3110, U3120, U3130 CRITI CAL DRAM_TYPE: HYNI X_4GB
33350555 4 HYN X, LVDDRS, 2GBI T, 9X11. 1 U3200, U3210, U3220, U3230 CRITI CAL DRAM_TYPE: HYNI X_4GB
33380555 4 HYN X, LVDORS, 2GBI T, 9X11. 1 U3300, U3310, U3320, U3330 CRITI CAL DRAM_TYPE: HYNI X_4GB
33350555 4 HYN X, LVDDRS, 2GBi T, 9X11. 1 U3400, U3410, U3420, U3430 CRITI CAL DRAM_TYPE: HYNI X_4GB
33350556 4 SANBUNG, LVDOR3, 2GBI T, 7. 5X11. 0 U3100, U3110, U3120, U3130 CRITI CAL DRAM_TYPE: SAMBUNG_4GB
33350556 4 SANBUNG, LVDOR3, 2GBI T, 7. 5X11. 0 U3200, U3210, U3220, U3230 CRITI CAL DRAM_TYPE: SAMBUNG_4GB
33350556 4 SANBUNG, LVDOR3, 2GBI T, 7. 5X11. 0 U3300, U3310, U3320, U3330 CRITI CAL DRAM_TYPE: SAMBUNG_4GB
33350556 4 SANBUNG, LVDOR3, 2GBI T, 7. 5X11. 0 U3400, U3410, U3420, U3430 CRITI CAL DRAM_TYPE: SAMBUNG_4GB
33380557 4 M CRON, LVDDRS, 2GBI T, 9X11, 5. U3100, U3110, U3120, U3130 CRITI CAL DRAM_TYPE: M CRON_4GB
33380557 4 M CRON, LVDDR3, 2GBI T, 9X11. 5 U3200, U3210, U3220, U3230 CRITI CAL DRAM_TYPE: M CRON_4GB
333S0557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3300, U3310, U3320, U3330 CRITI CAL DRAM_TYPE: M CRON_4GB
33380557 4 M CRON, LVDDR3, 2GBI T, 9X11. 5 U3400, U3410, U3420, U3430 CRITI CAL DRAM_TYPE: M CRON_4GB
33350566 4 ELPI DA, LVDDRS, 2GBI T, 9X11. 5 U3100, U3110, U3120, U3130 CRITI CAL DRAM_TYPE: ELPI DA_4GB
33350566 4 ELPI DA, LVDDRS, 2GBI T, 9X11. 5 U3200, U3210, U3220, U3230 CRITI CAL DRAM_TYPE: ELPI DA_4GB
33350566 4 ELPI DA, LVDDR3, 2GBI T, 9X11. 5. U3300, U3310, U3320, U3330 CRITI CAL DRAM TYPE: ELPI DA_4GB
33350566 4 ELPI DA, LVDDRS, 2GBI T, 9X11. 5 U3400, U3410, U3420, U3430 CRITI CAL DRAM_TYPE: ELPI DA_4GB
35382392 1 1€ 1516259, BATCHARGER, 4X4MM GFN2S. u7000 CRITI CAL | SL6259_SCREENED: NO
35352929 1 1C, 1 5L6259, BATCHARGER, 3% 4CAMM GFN28. u7000 CRITI CAL | SL6259_SCREENED: YES
607- 6811 1 ASSEMBLY, SUBASSY, PCBA HALL EFFECT, K99 J6955 CRITI CAL

DDR3: SAMBUNG_2GB

DRAM_CFGD: L, DRAM CFG2: L, DRAM CFG3: L, DRAM TYPE: SAMSUNG 2GB

DDR3: M CRON_2GB

DRAM_CFGD: H, DRAM CFGL: L, DRAM CFG2: L, DRAM CFG3: L, DRAM TYPE: M CRON_2GB

DDR3: ELPI DA_2GB

DRAM_CFGO: H, DRAM CFG2: L, DRAM_CFG3: L, DRAM TYPE: ELPI DA_2GB

DDR3: HYNI X_4GB

DRAM_CFGD: L, DRAM CFGL: L, DRAM_CFG2: H, DRAM CFG3: L, DRAM TYPE: HYNI X_4GB

DDR3: SAMBUNG_4GB

DRAM CFGQD: L, DRAM CFG2: H, DRAM CFG3: L, DRAM TYPE: SAVSUNG 4GB

DDR3: M CRON_4GB

DRAM CFGD: H, DRAM CFGL: L, DRAM CFG2: H, DRAM CFG3: L, DRAM TYPE: M CRON_4GB

DDR3: ELPI DA_4GB

DRAM_CFGO: H, DRAM CFG2: H, DRAM_CFG3: L, DRAM TYPE: ELPI DA_4GB

cAPS: sS SS_CAP_2_2UF, SS_CAP_10UF, SS_CAP_1UF, SS_CAP_22UF
caPs: MU MJ_CAP_2_2UF, MJ_CAP_10UF, MJ_CAP_1UF, MJ_CAP_22UF
CAPS: TY

TY_CAP_2_2UF, TY_CAP_10UF, TY_CAP_1UF, TY_CAP_22UF

SYNC MASTER=K24 M_B

TTILE

SYNC DATE=07//20/ 200

BOM Confi gurati on
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E /E g E r regul ator new desi gn - Eag ?g € 7 as i rnal LDO of 5V/ 3.3V swi tcher for
_< // bl ased ;195 7 E[r%_lGSH signal PIN - age5 7:suRgd¥ éfjgce near %ggo EOBDEEIOHT%STO Egl tzegvm d long stub
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TA ?ggo %é%u% R} C&i Ciﬂ 8CLE330 E b3 ?%g

***Synced ALL but pages 1-9,12,28,47,69,70,74,75 and 97 from K16***
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4

Fan Connectors

[ TRUE PP5V_S0
[ TRUE FAN RT_PVW
= TRUE FAN RT_TACH

(NEED TO ADD 1 G\D TP)

SPEAKER FUNC_TEST

a8 a9

0D TRUE
e TRUE

SPKRAMP_R N_OUT
SPKRAMP R P OQUT

a8 a9

I NT DP FUNC_TEST

PP3V3_SW LCD

(NEED 2 TP)

7 42 59
7,42 59 (NEED 2 TP)

59 71

59 71

59 71

59 71

59 71

59 71

59 62

59 62

59 62

59 62

59 62

59 62

a1 59

a1 59

(NEED 5 TP)
7 35

35 67
35 67
35 67
35 67
35 38
35 38

a1 70

a1 70

= TRUE 7
= TRUE PPVOUT_SW LCDBKLT
= TRUE DP_INT_M._F_N<O>
= TRUE DP_INT_M._F_P<0>
B TRUE DP_INT_ M_F N<1>
0 TRUE DP_INT_M_F_P<l1>
= TRUE DP_INT_AUX CH C N
= TRUE DP_INT_ AUX CH C P
[ TRUE DP_I NT_HPD CONN so
= TRUE LED RETURN 1
= TRUE LED RETURN 2
= TRUE LED _RETURN_3
= TRE LED RETURN 4
= TRUE LED RETURN 5
= TRUE LED RETURN 6
TRUE =12C TCON_SCL
= TRUE =1 2C TCON SDA
(NEED TO ADD 5 G\D TP)
HALL EFFECT CONN ( PLACEHOLDER)
D> IRE SMC LID R
= IRE =PP3Vv42 G3H HALL
SATA HDD
[ TRUE PP3V3_S0_HDD R
= TRUE SATA _HDD R2D P
= TRUE SATA HDD R2D N
[ TRUE SATA HDD D2R C P
= TRUE SATA HDD D2R C N
[ TRUE SMC_HDD OOB TEMP
= TRUE SMC HDD TEMP_CTL
(NEED TO ADD 6 GND TP)
BATT POAER CONN

= TRUE SMBUS_SMC _BSA _SCL
= TRUE SMBUS_SMC BSA_SDA
= TRUE SYS_DETECT L a8
= TRUE PPVBAT_G3H_CONN

49 (NEED 4 TP)
50

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

Functi onal

LI O CONNECTOR

=PP3V3_S0_AUDI O

TRUE
TRUE =PP3Vv42_G3H ONEW RE
TRUE SMC BC ACK

TRUE SYS ONEW RE

TRUE =USB_PWR_EN

TRUE USB EXTD OC L

TRUE USB CAMERA P

TRUE USB CAMERA N

TRUE USB EXTD P

TRUE USB EXTD N

TRUE =PP1V8R1V5 SO AUDI O
TRUE =12C LI O SDA

TRUE =12C LI O SCL

TRUE AUD GPIO 3

TRUE AUD I 2C I NT L

TRUE =1 2C M KEY_SDA

TRUE =12C M KEY_SCL

TRUE AUD_| P_PERI PHERAL _DET
TRUE SPKRAMP | NR P

TRUE SPKRAMP_| NR N

TRUE HDA _SDI NO

TRUE HDA SDOUT

TRUE HDA BI T _CLK

TRUE HDA SYNC

TRUE HDA RST L

TRUE AUD | PHS SW TCH EN

00000000000000000000000000

(NEED TO ADD 5 G\D TP)

Al RPORT / BT

PCl E_AP_R2D P

a7
8 (NEED 2 TP)

8 37

9 37 38

37 38

36 37 57

Test Points

LCP + SPI CONN

=PP3V3_S5_LPCPLUS

[ TRUE
= TRUE =PP5V_S0 LPCPLUS
20 s TRUE LPC AD<3..0>
[ TRUE SPI _ALT_MOSI
fa— TRUE SPI _ALT_M SO
= TRUE LPC FRAME L
[ TRUE PM CLKRUN L
D TRUE SMC_TNMS
= TRUE LPCPLUS RESET L
= TRUE SMC_TDO
[ TRUE SMC TRST L
= TRUE SMC_MD1
= TRUE SMC TX L
fa— TRUE LPC CLK33M LPCPLUS
[ TRUE SPI ROM USE_M B
D TRUE SPI _ALT_CLK
[ TRUE SPI_ALT _CS L
D TRUE LPC _SERI RQ
[ TRUE LPC PWRDWN L
D TRUE SMC_TDI
= TRUE SMC_TCK
[ TRUE SMC RESET L
= TRUE SMC_NM
[ TRUE SMC RX L
= TRUE LPCPLUS GPI O

(NEED TO ADD 6 G\D TP)

DC PONER CONN

TRUE

=PP18V5 DCI N CONN

19 38 40 68

38 39 40

38 39 40 50

38 40

36 38 39 40

19 40

(NEED 6 TP)
8 49

TRUE

00

=PP5V S3 LI O CONN

8 49

o TRUE 34 67
) IRUE PClE AP R2D N 34 67
= TRUE PClE AP D2R P 16 34 67
= TRE PCIE AP D2R N 16 34 67
F TRUE PCl E_CLK100M AP_P 16 34 67
- TRUE PCl E_ CLK100M AP_N 16 34 67
= TRE USB BT P 18 34 68
= TRUE USB BT 18 34 68
] TRUE WFI _EVENT L 34 38 39
= TRUE =PP3V3 S3 BT 834
= TRUE PP3V3_W.AN F b6 TRy 7 3
= TRUE PCl E WAKE L 16 34
= TRUE AP_RESET_CONN L 34
= TRUE AP _CLKREQ Q L as
(NEED TO ADD 8 GND TP)

| PD_FLEX_CONN
[ TRUE SMC TPAD RST L 39 a6
= IRUE SMC LI D 38 39 46 49
[ TRUE SMC_ONOFF_L a8 39 45
f— TRUE =12C TPAD_SCL a1 a6
= TRUE =12C TPAD SDA a1 a6
= TRUE =PP3Vv42 G3H TPAD s a5
= TRUE PP3V3_TPAD CONN 16
= TRUE PP5V_TPAD FI LT 4
= TRUE USB_TPAD CONN N P,
f— TRUE USB_TPAD _CONN P a6 71

(NEED TO ADD 5 G\D TP)

(NEED TO ADD 6 G\D TP)

DEBUG VOLTAGE

PPVCORE _SO_CPU

8 42

8 42

8 57

857 71

857 71

7857

857 71

8 42 49

7 34 39

7 35

8

7 42 59 62

7 59

8 71

38 57

19 38 57

19 38 39 57

[ TRUE
s TRUE PPVCORE SO MCP
i TRUE PP1V0O5_S0

[ TRUE PP1V5 SO

i TRUE PP3V3_S0

D TRUE PP5V_SO

s TRUE PP3V3 S3

i TRUE PP5V_S3

D TRUE PPOV9_S5

D TRUE PP3V3_ S5

D TRUE PP3Vv42 G3H

o TRUE PPBUS &3H

s TRUE PP3V3 W.AN F

D TRUE PP3V3_S0_HDD R
s TRUE PPDCI N S5 S5

=t TRUE PPVOUT SW LCDBKLT
i TRUE PP3V3_SW LCD

i TRUE PP1V5R1V35_S3

D TRUE SMC PM & EN

D TRUE PM SLP_S4 L

D TRUE PM SLP_S3_L

i TRUE PPOV9_ENET

D TRUE PP1V0O5_S0_MCP_PLL_UE
i TRUE PP3V3_ENET

[ TRUE PP3V3_SW DPPWR
i TRUE PP5V_S3_RTUSB_A_F
i TRUE PPBUS_G3H | SNS

(NEED TO ADD 27 G\D TP)

FSB SI GNALS W TH NOTEST

NO TEST=TRUE _FSB

A L<35..3>

10 14 65

NO TEST=TRUE _FSB

ADS L

10 14 65

NO TEST=TRUE _FSB

ADSTB L<1..0>

10 14 65

NO TEST=TRUE  FSB

D_L<63..0>

10 14 65

NO TEST=TRUE _FSB

DI NV_L<3..0>

10 14 65

NO TEST=TRUE _FSB

DSTB_L_N<3..0>

10 14 65

NO TEST=TRUE _FSB

DSTB _L_P<3..0>

10 14 65

NO TEST=TRUE _FSB

HT L

10 14 65

NO TEST=TRUE _FSB

H T™M L

10 14 65

NO TEST=TRUE _FSB

LOCK L

10 14 65

NO TEST=TRUE _FSB

REQ L<4..0>

10 14 65

00000000000

SYNC _MASTER=K6_M.B

SYNC DATE=12/11/ 2009

TTILE

FUNCTI ONAL TEST
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"S0, SOM' RAILS "S3" RAILS "&GH' RAILS
LVDDR (1.5V/1.35V) Rails
+ =PPVCORE_SO_CPU REG PPVCORE _SO_CPU w _=PP5V_S0_FET PPSV ) .~ =PPDDR S3 REG PP1VER1V35 S3 w 25'22’42 G3H REG — PP3V42 GoH .
18 A INECK TH=0. 25 MM 0.100 A DTH= 11.30 A INECK DTH=0. mm W =3. 42V
et g Bt T N S oveer
— =PPVCORE SO_CPU e 4 — =PP5V_SO_LPCPLUS p — =PPLVDDR S3_MEM A 2 213 = —PP3V42._G3H_SMBUS_SNC_BSA _»
4= =PP5V_SO_FAN s — =PPLVDDR S3_MEM B 20 20 a1 = _rravas aH PWRCIL -
= =—pP5V SO CPU | \WP o o m — =PP1V5R1V35_S3_MCP_MEM 15 — —PP3V42 G3H CHGR
l = =PP5VR3V3_SO_DPCADET o 1250 m ¢ I— =PP1V5R1V35_S0_MCPDDRFET a ;= —PP3V42_G3H SMCUSBNUX .
= = == = = %
. =PPCPUVTT_SO_REG_ PP1V05_SO o = =PPS5V_SO_ CPUVTTSO 5 — =PPVIN SO_DDRREG LDO « — —PP3V42_G3H TPAD
o 40 A = TE ¢—= =PPSV_SO_BKL w2 — =PP3V42_G3H HALL
. g%:v‘fgg‘ﬁ +—— =PP5V_SO_MCPREG s — =PP3V3_S5_SMC
=PP1V05_S0_CPU ==FFSV_S0_MCPESBEET 2 — —PP3V3 S5 _LPCPLUS T
I 1011 52 = | — =
= =PP1\05 so MCP_ESB 10 20 23 ¢—==PP3v42_ G3H BMVON | ©
— =PP1V05_S0_MCP_AVDD UF » s =PP3V3_S3_FET PP3V3_S3 ; — =PP3Vv42 G3H ONEW RE 7a7
— =PP1V05_S0_MCP_SATA DVDD __ . » 1.274 A - NECK-W OTH=0. 1 mm I'E _PPava_& RIC 1920 23
— —PP1V05_SO_MP PLL_UE R« At e -
— =PP1V05_SW MCP_FSB 20 2 _ — =PP3V3_S3_SMBUS SMC A S3 .,
| — =PP1V05_SO_MCP_PE DVDD oo 0 EESV3 SO FET T T . p—=—=FP3V3 53 PDO SENS =
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6

4

(CPU CORE PO/ER)

=PPVCORE SO_CPU ; 11 12 6s

VCC st abl e)

PLACE_NEAR=U1000. BD12: 25. 4 nm
53 65

o—{CUD 53 o5
PLACE_NEAR=U1000. BC13: 25. 4 nm

18 A (CULV Design Target)
OM T_TABLE OM T_TABLE 17.6 A (CULV | CC_Max)
BD30 K20 H32 AD28
e28 | ULOOO( | _ms a3 uU1000 | AD30
BB30 BGA M8 E32 BGA AB28
B24 (7 O_8) K16 N33 (3 OF 8) AB30
B22 & E K18 VB2 wsS Y28
Ho2 [ V20 133 L~ Y30
H4 > 8 T20 K32 (2 AK26
F22 <5 P20 J33 pd 8 AH26
E24 & o V16 & va3 | E S AE26
D24 E 8 vig Va2 Z3 AK28
D22 o T16 u33 LU 0o AK30
B2 2 118 132 o 2 AH28
MR4 9 P16 R33 ) |_AH30 ¢
K22 \ P18 P32 - AF28
K24 N AD20 AD32 ({‘ AE30
V22 o AB20 AC33 . AP26
V24 . Y20 AB32 — vce |_AMR6
122 8, AD16 AA33 } AP28
124 AD18 Y32 8‘ AP3 P
P22 g AB16 AK32 ANVPS
P24 AB18 AJ33 g ANMBO
AD22 6 Y16 AH32 6 AY26
AD24 L Y18 AG33 AV26
AB22 AK20 AF32 ! AT26
AB24 AK16 AE33 g AY28
Y22 AK18 AR33 AY30
Y24 AH20 AP32 AV28
AK22 AE20 AN33 AV30
AK24 AH16 ANB2 AT28
AR2 | oo Vo —AH18 AL33 AT30
AH24 AF16 AY32 BD26
AF22 AF18 AV32 BB26
AF24 AP20 Az |V Bzs] (CPU | O POAER 1. 05V)
AP22 AVRQ AT32 =PP1VO5_SO0_CPU ;10 1 22
oces o £ ML 4500 mA (before VCC stabl e)
2500 mA (after
ANVR4 AMLE BB32 K38
AY22 AML8 B26 J37
AY24 AY20 B30 | V87 ¢
AV22 AV20 B28 V38
AV24 AT20 H26 w37
AT22 AY16 F26 VCCP |_R37
AT24 AY18 D26 P38
BD22 AV16 H28 AC37
B4 AV18 H30 |_AB38 {
BB22 AT16 F28 AA3T
BB24 AT18 E30 |_AK38 ¢
B20 BD20 D30 A)37
B18 BB20 D28 AG37
B16 BD16 NR6 |_AF3s |
HO BD18 K26 (CPU | NTERNAL PLL POVWER 1.5V)
F20 BB16 MR8 ( B34 =PP1V5_S0_CPU 512
D20 BB18 MNBO VCCA| éE
H16 AP14 K28 130 rTA
H18 AMLA K30 BD8 CPU_VI D<0> 12 53 65
E16 AY14 V26 BCT CPU_VI D<1> 12 53 65
F18 AV14 T26 BBlo CPU VI D<2> o 2 5 55
D18 AT14 P26 Vi VI D<3> 12 53 65
D16 BD14 V28 BCS CPU_VI D<4> 12 53 65
VRO BB14 V30 BB4 CPU_VI D<5> oD 2 5 55
128 MML@ 12 53 65
130
P28 veesense_BpDi2  CPU VCCSENSE P
P30
AD26 VSSSE! Bc13  CPU VCCSENSE N
AB26
Y26

'<R1101
1000
%‘éow

2201

1

OM T_TABLE
AE37 R13
L]\ ULO0O (2
ANB7 BGA P14
AL37 (8 O_8) AB10
3 & E AD14
Eiz o 5, ACl1
6 AC13
) F’iﬁ ; gl ABL2
5 ¥ o AB14
E34 Z o AALL
EB3 ol o AAL3
E35 ; Y14
Db2 = AKLO
K36 ; AE10
NBS N AK12
pan o AKL4
Jis ] A1
Vg5 8, A3
4 vie A4
P36 g AGL1
35 AGL3
p 6 AF12
Aie . AF14
) g AE11
) ﬁg AE13
AK36 AP10
AFB6 ARLL
) ARL3
.ﬁ:: AP12
poN= ANLL
APB6 | VCCP VCCP|_AN13
) ALLL
) ALig AL13
13 AULL
Bla AUL3
B]2 N7
H2 N9
H14 L7
a1 19
al3 W
F12 | ve |
E4 wz
El1 w
E13 R7
Dl4 R9
D12 ACT
ilo ACO
N1 AAT
ni3 AA9
M4 A7
R A9
113 AGT
iz AGO
Kla AE7
Jl1 AE9
313 ART
vio AR9
P10 ANT
w1 ANO
w3 AL7
vi2 ALS
vid £33
U1l A13
e
T14

=PP1V05_S0_CPU

8 10 11 12

OM T_TABLE OM T_TABLE OM T_TABLE
B42 AP34 E21 AE17 Y6 A3
Ha2 Uul1000 ANVB4 E23 u1000 AE19 Y8 u1000 AG3
F42 BGA AV36 E25 BoA ARLY AKE BoA AE3
D42 (?.LC’:EE) AT36 N21 (5 cgg) AR19 AK8 (6 OF_8) AR3
D44 AY34 23 18 ANL7 AHB LL AN3
LL L L
Fa4 o, | ave3 | 25 o5 AN AHB o5 AL3
w2 | Avas 121 ALLT AE6 AVB
Ka2 ; gl AV34 123 ; 8 AL1D AF8 ; 8 A
V42 o 125 o AWLT AP6 r o BD4
T42 E 8 BD36 J21 Z o AW 9 AP8 Z O BC3
P42 a BE36 323 Wl o AULT ANB o © BE2
ADA2 2 BC33 325 2 AUL9 AVB 2 BA3
AB42 9 BA33 ve1 o BC17 AY6 o Gl
Y42 ) c31 ve3 “' BC19 VD - E1
.
AKA2 N @9 ves N BA17 AL N AN
AHA2 o <7 w1 . BA19 AV6 . BAL
AF42 , @1 w3 "I' cis AL ‘_I' A39
AP42 8, E31 25 8‘ a1 AT6 | s 8 A4l
A2 @7 R21 H10 AT8 A31
AY42 g @9 R23 g Gls BD6 g A27
AV42 E27 RS E15 BCY 29
AT42 6 E29 AC21 6 MO BB6 6 p21
Avaa . NB1 AC23 - NIS BA9 - 23
AY44 131 AC25 L15 o) A25
BBA2 331 AA21 215 B4 Al7
BA43 N7 AA23 M2 e A19
L C39 N9 AA25 T10 E3 AL5
H38 127 AJ21 w5 A Al
a7 129 AJ23 uls N A9
) E39 327 AJ25 R15 L3 A5
N3 329 AGR1 T12 13 A7
MBS vB1 AGR3 ADIO V8
L 139 ver AR5 Y10 w =
139 Vg AE21 AC1S R3
) W89 | w1 AE23 AALS AC3
w9 R31 AE25 ADI2 AA3
138 w7 ARR1 Y12
) R39 w9 ARR3 AHI10 =
L ADGS | Ro7 AR2S Al1S
LAC39 | R29 AN21 AGLS
pAA39 | \/5g AC31 AN23 | VSS VSS| AE15
Y38 AA31 ANRS AHI2
L AI39 AC2T AL21 AMIO
LAHBS AC29 AL23 ARLS
L AG39 | AA2T AL25 ANIS
JAE30 | AA29 AL AL15
ARGT AJ31 A3 AMI2
LARGY | AG1 AR5 AT10
AN3O AE31 AR1 AWLS
L AMBS | AL27 AR3 AULS
LAL39 | AJ29 ARS AY12
L AVB7 AT BC21 AL
L AVBY | AGR9 BC23 A3
ABT AE27 BC25 AVI2
L AU39 AE29 BA21 AT12
| AT38 ARG1 BA23 BC15
| BD38 ARRT BA25 BALS
BDAQ AR9 c19 BC11
BCA1 ANG1 a7
L BA39 AL31 Giz BB12
B36 AN2T Gl9 BA11
D36 AN2O E17 BA13
H34 AL27 E19 B6
MB6 AL29 NI7 H6
MB4 | avg1 | N1Q @
K34 AUBL L17 E6
136 AT 119 E9
V34 A9 317 D6
T34 ART 319 B
P34 ARY w7 MB
AD36 BC31 wio K6
Y36 BA31 ulz K8
ADB4 BC27 ule s
AB34 BC29 R17 V6
Y34 BA27 R19 V8
AK34 BA29 ACIZ T6
AHBE @5 AC19 18
AHB4 @3 AAIT PG
AF34 @1 AALD P8
L ARGS | @1 AT ADG
ANBG @3 All9 AD8
@5 AGLT AB6
= AGL9 ABS
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s SPRVOORE SO CPU_ 4 270uF. 32x 10uF 0603, 28x 2.2uF 0402 + 40x 2. 2uF 0402
e h
| |
| LAYOUT NOTE: CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL |
| PLACE ON CPPOSI TE SI DE OF CPU NOSTURF NOSTUEF METUEE | NOSTUPE NCSTUFF NOSTUFF NOSTUPF NOSTUEF NOSTLEF NOSTUFF | CPU VCO?E VI D CO\INEC-I-I O\IS
1C1200 1C1201 1C1202 1C1203 1C1204 1 C1205 1 C1206 1 C1207 1C1208 1C1209
! 10UF —— 10UF —— 10UF —— 1QUF —— 10UF —— 10UF —— 10UF —— 1QUF —— 10UF —— 10UF !
! 2 SeR’ 2 Ser’ 2 Ser’ 2 Ser’ 2 Ser’ 2 SeR’ 2 Ser’ 2 Ser’ 2 Ser’ 2 S’ ! oo ORY M D0, 6> — | MWP6 VID<0..6> e
| 603 603 603 603 603 503 503 503 603 603 1 | =TRUE
| |
e _
e el h
| |
| LAYOUT NOTE: CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL |
OM T_TABLE| NOSTUFF NOSTUFF NOSTUFF OM T_TABLE| NOSTUFF NOSTUFF OM T _TABLE| OM T TABLE| NOSTUFF
! PLACE ON CPPCSITE SI DE OF CPU 1C1210 1C121 1C1212 1C121 1C1214 1C1215 1C1216 1C1217 1C1218 1C1219 :
| ToU L T0UF —L 10U —L ToUF —L 1ToUF L ToUF L ToUF —L T0UF —L ToUF L ToUF |
| % I, 8% T, &% T, &% T, 8% I &% I, 8% 8% T, 8% T, &% |
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 I
| |
| o o e o o o e e e e ____________ ey RN AN _ § .uiny PN NN N § N SgpgEE § § .- _
[ e il - o B — i B & A B R W A B A W e Ew I LI I E e h
| |
| LAYOUT NOTE: CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL |
NOSTUFF NOSTUFF NOSTUFF OM T_TABLE| NOSTUFF NOSTUFF OM T_TABLE| OM T_TABLE| NOSTUFF NOSTUFF
! PLACE ON OPPCSITE SIDE OF CPU 1C1220 1 C1221 1 C1222 1C1223 1ClL224 1 C1225 1 C1226 1 C1227 1C1228 1C1229 :
| —L ToUF - TOUF —L TOUF —L ToUF —L ToUF L TOUF - TOUF —L TOUF —L ToUF L TOUF |
| S 8% S % S % S % S % S 8% S % S % S % S 8% |
| &5 &5 &5 &5 &5 &5 &5 &5 &5 &5 |
| |
S | VCCA (CPU Avdd) DECQOUPLI NG
e el h
! | PP1V5_S0_CPU 1x 10uF, 1x 0. OluF
| LAYOUT NOTE: CRI Tl CAL CRI Tl CAL |
| PLACE ON CPPCSI TE SI DE OF CPU Pk ekt l L1281 T T TS T T 1
I TOUF L TOUF I u 0.01UF = LAYQUT NOTE I
20% —— 20% 20% 10% |
| 5 6.3V 5 6.3V | 623 5 5 18 |
| %R %R | BR BR | PLACE C1281 NEAR PIN B34 OF U1000 |
| | | o o e e e - -
T | 1
e el el Rty it h
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
| PLACE ON OPPOSI TE SI DE OF CPU OM T_TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE| OVI T_TABLE| OM T_TABLE| OVIT_TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE |
1C1240 1Cl1241 1C1242 1C1243 1C1244 1C1245 1C1246 1C1247 1C1248 1C1249
| 2. 2UF - 2 2UF L 2 2UF L2 2UF 2 2UF 2 2UF L2 2UF L2 2UF — 2 2UF 2. 2UF |
| S 8% 8%, 8%, S 8% 8%, S 8% S % 8%, 8%, S 8%y |
I %gMLF 55 %gMLF %gMLF %gMLF %gMLF %gMLF %gMLF %gMLF AOZMLF I /
| . VCCP (CPU |/ O DECOUPLI NG
e _
e ettt el a 10 =PPIVO5_SO CPU  1x 270uF, 12x 2. 2uF
| |
| LAYOUT NOTE: CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL | OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T _TABLE| OV T _TABLE
| PLACE ON CPPOSI TE SI DE OF CPU OM T _TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE| OM T _TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE | 1C1283 1C1284 1C1285 C1286 1C1287 1C1288
1 C1250 1C1251 1 C1252 1C1253 1C1254 1 C1255 1 C1256 1 C1257 1C1258 1 C1259 — 2;,2UF — 2;,2UF — 2;,2UF — 2;,2UF — 2;,2UF — 2;,2YF
! 2. 2UF L2 oUF L2 2UF L2 2UF L 2°oUF L2 oUF L2 oUF L2 2UF L2 oUF L2 oUF | S By S R S % S R Y S %
| —I' 3% 3% 3% T, &% 3%, 3%, 3% 3%, 3%, 3% | 65 SomLe o5 Lr o5 Lr 65 SomLe
2 2 2 2 2 2 2 2 2 2
CERM CERM CER CER M CERM M CERM CERM CERM
I 402- LF 402-LF 402-LF 402- LF 402-LF 402-LF 402-LF I
| I L
) A J =
e el h
| |
| LAYOUT NOTE: CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL |
| PLACE ON OPPOSI TE SI DE OF CPU OM T TABLE| OM T _TABLE| OM T _TABLE| OM T TABLE| OM T _TABLE| OM T TABLE| OM T TABLE| OM T TABLE | CRI Tl CAL OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T _TABLE| OV T_TABLE
1C126 1C1261 1 C126 1C1263 1C1264 1 C1265 1 C1266 1 C1267 Cc12901|, [*+C1291 1 C1292 1C1293 1C1294 1 C1295 1 C1296
| 2. 2UF L 2 oUF L2 2UF L2 2UF —L 2 oUF L 2 oUF L 2 oUF L 22UF | 270UF = — 2 2UF L2 2UF L2 oUF L2 oUF L 2 2UF 2. 2UF
| 3% T, &% 3% T, &% 3%, T, &% 3% 3%, | 2 T, &% 3% 3%, T, 8% 3% T, &%
2 2 2 2 2 2 2 2 2 2 2 2 2 2
CERM CERM CERM CERM M CERM M CERM CERM CERM CERM M CERM CERM
| T 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF | CASE- BI SM 402-LF 402-LF 402-LF
| |
Y R By B . B B L B B O N o H e L o L N m N o W T o W o W . . W - T i T T o Tk P L
| LAYOUT NOTE | L
i | PLACE Cl290 CLOSE TO CPU |
| PLACE C1283-C1288 CLOSE TO FSB ADDRESS PINS |
|jm T === == S Bl R PLACE C1291-C1296 CLOSE TO FSB DATA PI NS Ny
e e S
. ' |
1 LAYQUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL |
| PLACE ON SAME SI DE AS CPU P C1270 JPC1271 J1CL1272
| g gl gugr |
| 2 DXt 2 ’Tz\ XnT
| —B4= CASE- B4- SM CASE- B4- SM |
|
I D K
SYNC MASTER=K16 M_B SYNC DATE=03/ 24/ 2010
_ TTTCE .
CPU Decoupling & VID
T T sz |
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65 14 10 [T

M cr o2- XDP Connect or

NOTE: This is not the standard XDP pi nout.

Use with 920-0782 Adapter

s _=PP3V3_S0_XDP

Fl ex to support chi pset debug.

. _=PP1V05_S0_XDP

XDP XDP_CONN
R1315* CRI Tl CAL
54.9 J1300
1/ 20 DF40C- 60DS- 0. 4V
2, F- ST- SM HF
1 00 2
o soqgry—XDP_BPM L<5> OBSEN_AQ =100l o OBSEN €0 JTAG MCP_TDO am
o 1oqmy_XDP_BPM L <4> OBSEN A1 =100l " gt OBSEN _C1 JTAG MCP_TRST L ..
-— —— L
oo
o 1oqgmy_XDP_BPM L <3> COBSDATA_AQ =100l 0 o COBSDATA_C0 TP_XDP_OBSDATA CO
o 10 [rmy_XDP_BPM L <2> OBSDATA_A1 ST g EPE COBRSDATA_C1 TP_XDP_OBSDATA_C1
e 13 14 -
o 10 [rmy_XDP_BPM L <1> COBSDATA_A2 - 19 82 16 o COBSDATA_C2 TP_XDP_OBSDATA C2
os 10 [omy_XDP_BPM L <0> OBSDATA_A3 DAY D ECHD OBSDATA_C3 TP_XDP_OBSDATA_C3
e 19| 20 -
oo
TP_XDP_OBSEN_BO OBSEN B0 =210 01 22 qup OBSEN DO JTAG MCP_TDI "
TP_XDP_OBSEN_B1 OBSEN B1 =230 01 2 g OBSEN D1 JTAG MCP_TNB 1
25 26
TP_XDP_OBSDATA BO CBSDATA_BO -—_ 27 82 28 o COBSDATA_DO TP_XDP_OBSDATA DO
TP_XDP_OBSDATA_B1 OBSDATA_B1 g™ Db b OBSDATA_DI TP_XDP_OBSDATA_DL
31 32 -
YOP TP_XDP_OBSDATA B2 OBSDATA_B2 P EE 82 3 COBSDATA_D? TP_XDP_OBSDATA_D2
R1399 TP_XDP_OBSDATA_B3 COBSDATA_B3 - 1300013 o OBRSDATA_D3 TP_XDP_OBSDATA_D3
el EX 38 -
oo
cPU PWRGD 13K 2 XDP_PWRGD PVWRGDY HOOKO S D T | TPCL K/ HOOKA FSB CLK | TP_P ame s oP
M XDP_OBS20 HOOK1 ——"1 0012 o L TPCL K#/ HOOKS FSB CLK_I TP_N am s
1 VCC_0BS_AB ZE D I VCC_0BS_CD R1303
w0 > PM_LATRI GGER L HOOK2 TS D4 RESET#/ HOOKG s XDP_CPURST_L 1 2 _FSB RST_L 1014 65
o JTAG MCP_TCK HOOK3 - 47, 00 48 - DBR#/ HOOK?7 XDP_DBRESET L oo o 2 1/5%W PLACEMENT_NOTE=Pl ace close to CPU to nininize stub.
EE D BT NOTE: XDP_DBRESET L nust be pul | ed-uUp to 3.3V. %
@y =1 2G_XDP_SDA SDA U002 o D0 XDP_TDO am o s
ngas_=12C_ XDP_SCL saL > 00l . TRSTn XDP_TRST L o
TCK1 NC: 55_0 ° 56 - DI XDP_TDI 10 65
o 10 g XDP_TCK TCKO — 00 0l 8 VG XDP_TMS @@ 10 e
59 5 o] 60 XDP_PRESENT#

51880774

|
N e
0y
0%

C

M

Di recti on of XDP adapter

flex

Pl ease place J1300 within 1" of
board edge with odd-nunbered pins
facing edge. Avoid any tall
conponents between J1300 and edge.

SYNC MASTER=K16 M._B

SYNC DATE=0//07/ 2010
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=PP1V05_S0_MCP_FSB

23 20 14 8

OM T_TABLE

6510 7 FSB_DSTB_L_P<0> J38
6510 7 FSB_DSTB_L_N<O0> J39
o5 10 7CBM) FSB_DI NV_L<0> . F399

55 10 TCED ESB_DSTB_L_P<1> . R34
o5 10 7, FSB DSTB L_N<1>

55 10 7CH FSB DI NV_L<1> > U369
65 10 7 FSB_DSTB L_P<2> J37
o5 10 7, FSB DSTB L_N<2> . 3369
55 10 7CHY FSB DI NV_L<2> - 359
o5 10 7, FSB_DSTB L_P<3> C37
o5 10 7, FSB_DSTB L_N<3> 389
o5 10 TCBY FSB DI NV_L<3> . Bf;s:

55 10 TCED ESB A L<3> u3s

65 10 7. FSB A L<4>

&5 107 FSB_A L<5> Y36

65 10 7. FSB A L<6> V40

65 10 7. ESB A L<7> Y39

65 10 7 FSB A L<8> Y40

65 10 7 FSB A L<9> V39

o5 10 7, FSB_A L<10> AA39

o5 10 7, FSB_A L<11> AA36

65 10 7, FSB A L<12> = A37]
65 10 7. FSB A L<13> Y38

o5 10 7CBM) FSB A L<14> > Rﬁﬁc
65 10 7. FSB A L<15>

65 10 7. FSB A L<16> AA38

65 10 7. FSB A L<17> AF39

65 10 7. FSB A L<18> AD38

65 10 7 ESB A L<19> AC38

65 10 7. FSB_A L<20> AJ38

65 10 7. FSB A L<21> AD37

65 10 7. FSB A L<22> AJ39

65 10 7. FSB A L<23> ACA0

65 10 7. FSB A L<24> e Rf;?c
o5 10 7CBM) FSB A L<25> > ADA0J
65 10 7 ESB A L<26>

65 10 7. FSB A L<27> AF36

65 10 7 == ESB A L<28> AF40

65 10 7. FSB A L<29> AG39

65 10 7. FSB_A L<30> AD39

65 10 7. FSB A L<31> AD36

65 10 7. FSB A L<32> AF37

65 10 7 ESB A L<33> AJ40

S FSB_A L<34> AGA0

55 10 7CED) >~ q
65 10 7®LBAL“—C
Y37

65 10 7. FSB_ADSTB_L<0>
65 10 7. E B L<l1> 4 AF389

o5 10 TCE) FSB_REQ L<0> U40
55 10 7 ESB REQ L<1> =0 J
55 10 7 ESB _REQ L<2> o= J
o5 10 7B FSB_REQ L <3> o=t a
55 10 7D ESB _REQ L<4> o= J

FSB_ADS_L AG33

o5 10 FSB_BNR L AD35
o5 10 FSB_BRE! L . AG34Y

o5 10 FSB_DRDY L

5 10 7 FSB H T L . AD349
65 10 7 ESB H TM L sz:

ESB_LOCK L AG37

65 10 7

R1410* 'R1415 = T G <7
54.9 62 o 1@y FSB TRDY_ L -
M [V . CPU_PECI _MCP AG36
201, 2201 o0 oy CPUPROGHOT L g V32
o 59 10 [y PM_THRMIRI P_L - Agg
o 10 oy CPU_FERR L -
o m—=MCP_BSEL<2> L D35
I =MCP_BSEL<1> ; Egg
D =MCP_BSEL<0> -
1 o5 10 FSB_RS L<0> AF33
e Rs <> A3
R1430'| [*R1435 Qb Rms 10 AR34]
49.9 49. 9 wwoanFSB RS L<2> o 79
1% 1%
1/ 20w 1/20wW
M- M
2012 2201
s MCP_BCLK_ VM. _COVP_VDD _ AK39
s MCP_BCLK_VM._COMP_GND __ AK40
s MCP_CPU COVP_VCC AK38
s MCP_CPU_COVP_GND AK37
R1431'| [*R1436
49.9 49,9
1% 1%
1/ 20w 1/20w
201, 2201
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CPU_DSTBPO* oPU_DO*
CPU_DSTBNO* CPU_D1*
CPU_DBI 0* CPU_D2*
CPU_DSTBPL* g&z:
i o
= oPU_D6*
CPU_DSTBP2* CPU_D7*
CPU_DSTBN2* CPU_D8*
CPU_DBI 2¢ oPU_DO*
CPU_DSTBP3* g&gﬂ*
o S
- CPU_D13*
U Az CPU_D14*
— cPU_D15*
gﬂiﬁ* CPU_D16*
o Zuon
CPU_AT CPU_D19*
cPU_AB* ~
R CPU_D20*
- cPU_D21*
CPU_AL0* a0
cPu_A11* -
CPU_AL2* GPu_b2s*
CPU7A13* CPU_D24
CPU_AL4* g&zz:
R -
CPU_ALT* g&zg:
w0 S
CPU_A20* LL cPu_Ds1
- cPu_DB2*
Pzl CPU_DB3*
cPu_A22* -
cPU_DB4*
Pz CPU_DBS*
CPU_A24* -
CPU_A25* CPu_Ds6*
- cPu_DB7*
CPuU_AZ6 CPU_DB8*
cPu_A27 CPU_DB9*
CPU A28 CPU_D40*
gﬂ,//:gzg: cPU_DAL*
CPU_A31* g&x;
cPu_g2: ol e
cPU_A33 bl ool
CPU_A34* K Syt
CPU_A3S ol o
CPU_ADSTBO* cPU_Dag*
CPU_ADSTBL* cPU_DA9*
CPU_D50*
CPU_REQD* CPU_D51*
CPU_REQL* CPU_D52*
CPU_REQ* CPU_D53*
CPU_REQ3* CPU_D54*
CPU_REQU* CPU_D55*
CPU_D56*
CPU_ADS* CPU_D57*
CPU_BNR* CPU_D58*
CPU_BRO* CPU_D59*
cPU_DBSY* CPU_D60*
CPU_DRDY* CPU_DB1*
CPU_HI T* CPU_DB2*
CPU_HI TM CPU_DB3*
cPU_LOCKs
CPU_TRDY* CPU_BPRI *
CPU_DEFER*
CPU_PECI

CPU_PROCHOT*

BCLK_OUT_CPU_P|
BCLK_OQUT_CPU_N

CPU_THERMIRI P*
CPU_FERR*

BCLK_OUT_I TP_P|

CPU_BSEL2
CPU_BSEL1

CPU_BSELO BALK.

BCLK_(

CPU_RS0*
CPU_RsS1* B

CPU_RS2* BCLK_I N_P|

BCLK_OUT_I TP_|

M37 FSB D L<0> 710 65
FSB D L<1> 710 65
3'539 -' -' FSB_D L<2> EE

L38 FSB_D_L<3>

3E3§ o—> FSB D L<4> EI 710 65
:).m_o_“ﬂ_B_Dﬁﬁ>—® 7 10 65
FSB D L<6> 710 65
P40 FSB D L<7> — 710 65
3733 -— FSB D L<13> EI

H39 FSB D L<14>

3035 -— FSB D L<16> CB 7 10 &
FSB D L<17> 7 10 65
PRI0 oS FSB D L2z D L
:)ﬂ%@ 7 10 65
P37 FSB D L<25> 7 10 65
3!536 -— FSB D L<27> CB 7 10 &
FSB D L<28> 7 10 65

3735 -— FSB_D L<35> EE

L34 FSB_D L<36>

PVBS e FSB D L<37> <. ..
DW“ME) 7 10 65
FSB_D L<39> 7 10 65
H35 FSB D L<41> — 710 65
B4 FSB D L<42> — 710 65
VB4 FSB D L<44> CED 710 65
3F§7 -~ FSB_D L<45> CBD 7 10 6
3—“_55_D_J$§>—® 7 10 65
J35 FSB D L<47> 710 65
Dmg o FSB_D L<48> e S
:).m_o_“_ﬁB_D_Lﬁ9>—® 7 10 65
FSB_D _L<50> 7 10 65
3E§7 -— FSB D L<57> CB 7 10 &
C35 FSB D L<58> 710 68
PASS e FSB D L<50> oD ..
Dm_“ﬂ_B__D_&LE) 7 10 65
FSB D L<61> 7 10 65

A36 FSB D L<62> CED

Dmg e=pSB D L<63> e

AF32 FSB BPRI _L

Dms > FSB_DEFER L oD 10 55

AJI37 FSB_CLK_CPU P 10 65
AJ36 ESB K N

10 65

AK32 o FSBCOKITP P e
FSB_CLK I TP_N

e T2 B T N[Oy 8 5S

AJ35 s FSB CLK_MCP_P

QUT_NB_P|
QUT_NB_|

AJ34

+é

s FSB CLK MCP N

CLK_I N_|

Al32 |

AJ33

L 8 ]

CPU_A20M¢

BCLK_VM._COWP_VDD o

U_| GNNE*

CPU_I NI T*

BCLK_VM._COVP_GND

CPU_COWP_VCC
CPU_COWP_GND

- CPU

CP
CPU_|

CP

CPU_I NTR|
CPU_NM
CPU_SM *

AA33 CPU_A20M L oo o e

CPU | GNNE_L 10 65

33 CPU INIT L 10 65
AA32 - CPU_PWRGD oD

Loop- back cl ock for

del ay mat chi ng.

=PP1V05_S0_MCP_FSB

NO STUFF
'R1440
150

5%

1/ 20w

V3
2201

U_RESET*
DPRSLPVR|
CPU_SLP*
U_DPSLP*

CPU_DPWR*
CPU_STPCLK*
CPU_DPRSTP*

:AC34 T. FSB_CPURST_L oD w0 12 6
PM_DPRSL PVR 53 65

V37 o FSB CPUSLP L D ..
CPU DPSLP_L

U33 FSB_DP! L 10 65
CPU_STPCLK_ L 10 65
b o CPU DPRSTP L OO w0 53 65

oD 10 13 o5
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OM T_TABLE OM T_TABLE
vorBgtY Ro1 MCPEILE R01
SYMBOL 2 OF 11 SYMBOL 3 OF 11
o6 27 MEM A 63> AN6 | \poo_63 voaso_7_p ARA MVEM A P<7> 27 66 o6 20 MEM B 63> AML | \on 63 voast_7_p| AN2 MEM B P<7> 20 65
o y@_'\/ﬂ/l__/-\_m2>_‘..m MDQO_62 MDQS0_7_| M A N<7> 27 66 o zgm_hfﬂﬂ_ﬁ_m2>_...m MDQL_62 MDQS1_7_N M B N<7> 2 68
66 27 MEM A 61> MDQD_61 MDQS0_6_P] MEM A P<6> 27 66 66 29 MEM B 61> MDQL_61 MDQS1_6_P| MEM B P<6> 29 66
66 27 MEM A 60> MDQO_60 MDQS0_6_| MEM A N<6> 27 66 66 29 MEM B 60> MDQL_60 MDQS1_6_N MEM B N<6> 29 66
o6 27 MEM A 59> MDQD_59 MDQS0_5_P) MEM A P<5> 27 66 66 29, MEM B 59> MDQL_59 MDQS1_5_P) MEM B P<5> 20 66
66 27 MEM A 58> MDQO_58 MDQS0_5_| MEM A N<5> 27 66 66 29 MEM B 58> MDQL_58 MDQS1_5_| MEM B_DQS_N<5> 29 66
o 27 VEM A 57> MDQO_57 MDQS0_4_P VEM A P<4> . o gy NVEM B DO57> g, MDQL_57 voos1_a_p| AVL MVEM B DOS P<d> o s e
« 27@@ NEM A DO<56> gy AT3 | ioco_s6 ®) vooso_4 N AR Zee  VEM A_DOS_N<4> @E - « mepry MEM B DO<56> o O NDQL 56 woos1_a_ N AL VEM B_DOS N<d> o oo o
o 2 MEM A 55> MDQO_55 VDGs0_3_p| AR2Y NVEM A DS P<3> Sz o 20 VEM B 55> MDQL_55 vogs1_s_p| AVE VEM B P<3> 20 6
o6 27 MVEM A 54> MDQO_54 vDaso_3_N_AP29 MEM A _DQS N<3> 6 a6 o6 20 MVEM B 54> MDQL_54 MDQS1_3_N MEM B N<3> 26 66
o6 27 MEM A 53> MDQO_53 vogso_2_ P AR3Z MVEM A P<2> 26 66 o6 20 MVEM B 53> MDQL_53 MDQS1_2_P MVEM B P<2> 26 66
66 27 NVEM A 52> MDQO_52 MDQS0_2_ NVEM A N<2> 26 66 66 29, NVEM B 52> MDQL_52 MDGS1_2_N VEM B N<2> 26 66
o 27@M"‘W1— MDQD_51 MDQSO_1_P) M A P<1> 26 66 o zg@_l\/ﬂﬂ_ﬁ_&“m MDQL_51 MDQS1_1_P| MEM B_DQS_P<1> o oo
o 2 MEM A DO<50> NDQO_50 MDQS0_1_ MEM A N<1> 2 o o 2 MEM B DO<50> MDQL_50 woos1_1_N AY3 MEM B DOS N<l> o oo e
o 27 MEM A DO<49> NDQD_49 NDQS0_0_P NEM A P<0> 2 o o 20 MEM B DO<49> DQL_49 woos1_o_p| ANS MEM B DOS P<0> oy oo oo
o6 27 VEM A 48> MDQD_48 MDQS0_0._| VEM A N<0> 26 6 o6 20 MVEM B 48> MDQL_48 voas1_o0_N_AN3Y MEM B DOS N<O> o o6
oy NVEM A DO<47> wao_ar = e ooy NVEM B DO<47> VDOL 47
o @ VEMLA D462 MDQ_46 vraso+ [ ARL7 MEM A RAS L =Y e« rcaDIEM B DOA0% wass MRasLH |, AWL8 MEM B RAS L S
o 27 CEDy DO<. -— MDQO_45 — (| VEM A CAS L o @—L—.ﬁn— MDQL_45 . MEM B CAS L
NVEM A 44> MCASO 26 27 32 66 VEM B 44> MCAS1 26 29 32 65
o 7@y NEMLA DALY gt 10044 = w0+ AMIE o VEM A VE L o2 oy MEM B DO<4d> o g oo | Moo a4 w1+ PAY1E o VEM B VE L e
o vmy MEM A DO<43> o o MDQO_43 ——— = e =D e o 20¢my MEM B_DQ<43> — MDQL_43 ——=— =2 = = [OOD % 20 32 o
66 27 MEM A 42> MDQO_42 m 66 29 MEM B 42> MDQL_42
o6 27CBD MEM A DQ<41> o be MDQO_41 vBao_ 2| AR26 MEM A _BA<2> 26 27 32 66 56 29T MEM B_DQ<41> - MDQL_41 veaL 2| AVe4 MEM B_BA<2> 28 29 32 66
o6 27@% MDQO_40 MBAO_1| ARLS M A _BA<1> o 26 27 32 66 o zg@_l\/ﬂﬂ_ﬁ_MLW MDQL_40 MBA1_1 AT18 M B _BA<1> D 28 20 32 66
66 27 NVEM A 39> MDQO_39 D_ M,O_‘M@ 26 27 32 66 66 29 NVEM B 39> MDQL_39 — M?U_‘M@ 28 20 32 66
66 27 MEM A 38> MDQO_38 66 29, MEM B 38> MDQL_38 |
66 27 M A 7> 66 20 M B 7>
< @D NEMLA DOES 12— gty V0037 wo 15l A6 o NEM A ASIS> gy < > VEMLB D081 gy M02L37 wais| AZ4 ,  VEMB AS1S> ey
D A O35 YARI1 0_36 >— MAO_14 MVEM A _A<14> 26 27 32 66 o ME—LWMM B 35= VDQL_36 — MAL_14 MVEM B_A<14> 26 20 32 66
°© 27®—L‘M A DO~ VOD_35 who_15| ARLD e VEM A_A<13> QI o QQE—L‘M B DO-34> VOQL_35 D: w13 AUL7 o VEM B A<13> I
o ”@—L‘-‘M A DOS33> MDQD_34 who 10 ARCA o NEM A _A<12> O e o QQE—L".M B DO-33> VDoL_34 w12 AVZA & VEM B A<i2> D
o ”@—L"‘ANTS‘NEM A 3> VDQO_33 wo 11| AP23 & VEM A A<ll> e R o ZQE—L‘.AWMEM 5 35> VDQL_33 < w11 A3 & VEM B A<ll> D
o Vo032 1 NEM A _A<10> I o 2 vooL_32 gt NEM B A<10> w0 52
o0 20 MEM A_DQ<31> MDQO_31 NAO_10| ey ——VEVL A AS LD o 26 27 22 6o . VEM B 31> VDOL_31 al VAL 1012 o g VEML B ASLIZ goomy 20 2 22 o0
@—L‘-%MM A 30> — Mo ol et g O NVEM A A<O> gy 26 2732 66 E—L‘%VMM B 30> - ML Ol TS g NEM B A<O> ~ rmy 2s 20 52 6
o gy MEM A DO<30> o g rrt i MOD_30 ANA NEM A_A<8> w oD MEM B DOS30> o g om0l 20 ALZ3 NEM B_A<8>
M A 29> 29 Wfsm‘——@ 26 27 32 66 M B 29> 29 Wfsm‘——@ 28 29 32 66
o 20> NVEM A DO<20> g 301 | MO0 7 MVEM A_A<7> 20 27 32 @ o@D MEM B DOI9> gy v MOGL 7 MVEM B_A<7> 2020 92 6
MEM A 28> MA0_ o 27 32 o6 MVEM B 28> MAL_ s 20 32 oo
o zs@—L._%W MDQO_28 AP VEM A Ac6e 22 o6 zBE—L..%m_ MDQL_28 AT2I™® VEM B A<ge =2
VEM A 57> Wfsm‘_l\/i__J_@ 2 27 32 66 VEM B 57> W’em‘_wi'*i—@ 2 29 32 66
o 26®—me_ MDQO_27 VEM A A<5> o 2 MDQL_27 VEM B A<5>
NVEM A 26> MAO_5| 26 27 32 66 VEM B 26> MAL_5 28 20 32 66
w o@D MEM A DOS26> g grsr M 26 ANDT & MEM A A<a> o w oD MEM B DOS26> o g o0 |0l 26 AT & MEM B_A<a> g
NEM A 25> MAO_4| 26 27 32 66 VEM B 25> MAL_4 28 29 32 66
o6 20, MDQO_25 VEM A A<3> o 20 MDQL_25 VEM B A<3>
o 20@y—VEM A _DQ<24> -— MDQD_24 MAO}m‘——@ 26 27 32 66 > NVEM B 24> NDQL 24 W73m¢——@ 28 29 32 66
o MEM A 23> 5 MA0_2) MEM A A<2> 26 27 32 66 ° D MEM B 23> &850 - MAL_2 MEM B A<2> 28 29 32 66
0 nMEM A DO23> o T30 | nocp 23 NEM A_A<1> wagD MEM B DOS23> o g o ol 23 NEM B_A<1>
MEM A 22> MAO_1 2 27 32 66 VEM B 52> MAL_1 28 20 32 66
0 # D VEVAL D227 — ety MOD-22 vro_o| AR20 & VEM A A<0> D o o @VEMLBDIZ2” gty 10022 v o[ AY20 & MEM B A<O> D
66 26, MEM A 21> MDQO_21 O——————— =D 66 28 VEM B 21> MDQL_21 —————————————{D
o6 26, NEM A 20> MDQO_20 =PP1V05_S0_MCP_MPCLK DLL ¢, e 2 VEM B 20> MDQL_20
66 26, MEM A 19> MDQD_19 +VI O_M2CLK_DLL AJ3D 550 mA o6 28, MEM B 19> MDQL_19
o zs@_l\/ﬂﬂ__A_ML..%m MDQD_18 +vi o_vecLi_pLL| AK3 . zBE_MiM.E_MLW MDQL_18
o6 2 MVEM A 17> MDQD_17 +vi o veak oL AK3 . MEM B 17> MDQL_17
oo oy MEM A DOS16> g NDQO_16 PP1VO5_SO_NCP PLL_ESBMEM ,, o ngay MEM B DOSI6> oy VDL 16
56 26, MEM A 15> MDQO_15 +VI O_PLL_NEI AH2D 20 70 M 66 28, MEM B 15> MDQL_15
o6 26, MEM A 14> MDQO_14 +vi o PLL_veM A8 66 28, MEM B 14> MDQL_14
o6 26, MEM A 13> MDQO_13 +vi o PLL_VveM A3 66 28, MEM B 13> MDQL_13
66 26 MEM A 12> MDQO_12 25 mA 66 28 MEM B 12> MDQL_12
56 26, MEM A 11> MDQO_11 +vi o pLL_Fsg AF29 66 28, MEM B 11> MDQL_11
o6 26 MVEM A 10> MDQD_10 +vio pLL_Fsg AF3 o6 28 MVEM B 10> MDQL_10
o6 26 MEM A 9> MDQO_9 +viopLL rsg AFSL 25 o o6 28 MVEM B 9> MDQL_9
66 26, MEM A 8> MDQO_8 66 28, MEM B 8> MDQL_8
o zs@_l\/ﬂﬂ__A_ng MDQO_7 +vi 0 PLL_cpy AG2H o 25®Mw MDQL_7
o6 25 MEM A 6> MDQO_6 +vi o pLL_cp A3 o6 28 MVEM B 6> MDQL_6 MRESETO*
o6 26 MEM A 5> MDQO_5 +vi o pLL_cr AR o 28 MVEM B 5> MDQL_5
o6 2. MEM A 4> MDQO_4 o6 28 MVEM B 4> MDQL_4 mK1A717PWWM@ 060
o 20ggry—VEM A_DO<3> -, MDQ_3 o 2a¢myVEM B DQ<3> - MQL_3 MCLK1A 1 N MEM B_CLK N<1> 966
Es : NEM A 2o 5 NCLKOA,lJ:‘Té%!&TM@ 9 66 : : NVEM B > S g NEM D L N D
6 SE—LW MDQD_. MCLKOA 1 MEM A CLK N<1> . e 6 EE—LW MDQL_:
56 26 MVEM A 1> MDQO_1 N ————————————=— o6 28 MEM B 1> MDQL_1 mKlAﬁin%wT‘—BMm 2820 32 66
66 26, MEM A 0> E MDQD_0 NCLKOA_0_P AMRO MEM A CLK P<0> 26 27 52 66 66 28, MEM B 0> G MDQL_O MCLK1A 0_| —‘M@ 28 29 32 66
o 27 @NE—MQDM:—‘jw DNK?: MDQVD_7 MCLKOA 0_| _‘——@K 20y MEM A CLK N<O> 26 27 32 66 o6 29 @NE'\I\:E—DM:—"W DM<7: NDQML_7 MCS1A 1% MW‘M@ 2o 20 32 6
66 27 @_’VL___J_‘_ MDQVD_6 66 20 @_NL___J—._ MDQML_6 MCSLA O MEM B CS L<0> 25 20 32 6
o 27 o MEM A_DIVK5> "0 [ vow_s MCS0A_1+jyAPLS MEM A CS L<1> pomyezrsz oo o 20 ooy MEM B_DIVK5> Y9 | vovi_s Lo S = oo e e e
:: z; @NE—MQDNK—‘W D V<4z NDQVDJ; MCSOA_0* D—‘M@ 26 27 32 66 22 21 20 _=PP1VS5R1V35_SW MCP_NMEM :: : @MDNK—‘W D V<4z NDQ\/IIJ; MTlA,lww‘M@ 2o 29 33 5
e o NEMA DVE2> @ ANB2 | 1500, wooroa 1l APLAL  MEM A QDT<1> oo zrszo R1510Q¢| « - gy VEM B D2~ < AUB0 | oo MOOTIA O g MEM B QDT<0> o o0 20 e o
o 26 I\/NEEM ﬁ %Cl): MDQVD_1 mMoToA Ol 2Ly  MEM A ODT<O0>  (oym 26 27 32 06 40.2 & oo I\/NEEM E %é: MDQVL_1 vexeLa 1| AT24 VEM B CKE<1> 2o a0 o e
oo 20 QO LVELS g ——— MDQOVD_O V200 S o020 @O}V B LVELS g ——— MDQVL_O MCKELA 0 VEM B_CKE<O>
voceon 1 AVBTy  NEM A QKESL> oy oo or oo 2, O MEMLB CKES0> oy o 2002 o0
mokeoA ol AVESy  NMEM A CKE<O> mymy 21 26 27 32 a6 s MCP_IVEM _COMI- Z3NDvem cove_anp
s MCP_VEM_COME-2/DDvem cove_ VoD
R1511*
40. 2
1%
1/ 20w
M
201,
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OM T_TABLE

> PEG CLKREQ L V1
Ul

« —AP_CLKREQ L -
o o> ENET_CLKREQ L > B
u7

w o PCOLE WAKE L -
. =PEG D2R P<4> Y4
q@lm =PEG D2R N<4> ; Y5
0 =PEG D2R _P<5> AA9
q@r"—"‘" =PEG D2R_N<5> "'. AAB
PCl E AP_D2R P AAL
E@ PCl E AP_D2R_N ;79:5‘
TP_PCl E PE1_D2RP Y7

TP_PCl E PE1_D2RN > 6
.2 PP3V3_S0_MCP_PLL_HVDD
W10

»» _PP1VO5_S0_MCP_PLL_PEXSATA AIG10

AH10

HIT

H12

AE10

E11

F12

AF10

F11

gl Yo

PEA_CLKREQ*/ GPI O_49

PEC_CLKREQ*/ GPI O_51

PE_WWAKE*
PEO_RX4_P
PEO_RX4_N
PEO_RX5_P
PEO_RX5_N
PEL_RX0_P
PEL_RX0_N
PE1_RX1_P
PEL_RX1_N

+3. 3V_PLL_HVDD

+VI O_PLL_PE
+VI O_PLL_PE
+VI O_PLL_PE

+VI O_PLL_XREF_XS
+VI O_PLL_XREF_XS
+VI O_PLL_XREF_XS

+VI O_PLL_SATA
+VI O_PLL_SATA
+VI O_PLL_SATA

+VI O_PLL_H
+VI O_PLL_H

PEO_REFCLK_P| V5 - PEG CLK100M P oo © &

PEO_REFCLK_N| - PEG CLK100M N oo © &
PEB_CLKREQ‘/ GPI O_50 V2

PE1l_REFCLK_P| PCl E CLK100M AP_P .
PE1_REFCLK_N| V3 PCl E CLK100M AP_N o

T E LARIVOM AR N mop 730 e

TP_PCl E_CLK100M PE2P

PE2_REFcLK_p| U3
PE2_REFCLK_N| 2 TP_PCl E CLK100M PE2N

AA2

EXPRESS

PEX_RST* | ;U8

PCl

e — —— — == L e Y

PEO_TX4_P| Y3 =PEG R2D C P<4> N
PEO_TX4_N 2 - =PEG R2D C N<4> mm N

PE0_Tx5_p| AAT =PEG R2D C P<5> .
PEO_Tx5_N| AAC =PE! D C N<5>

il

PE1_TX0_P| - PCIE AP_R2D C P oo ¢ o7
PELTXO NS o POE AP RDCN s

TP_PCIE PE4A_R2D CP

PE1_TX1_P Y8
D TP _PCIE PE4 R2D CN

PEL_TXI N2 g TP PCIE PE4 R2D CN

PEXO_TERM P us &2 MCP_PEXO_TERMP

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

8

7

K6/ K69 EDP currents used.

R1610*
2. 49K

1%
1/ 20W
M
201,
PLACE_NEAR=U1400. U5: 12. 7 mm

PEO ports are Gen2-capable.
PE1l ports are Genl-only.

If PEO[3:0] are not
+VI O_PE_AVDDO and +VI O_PE_DVDDO can be GND

4 RCs: 4x, x2, x1, x1
2 RCs: x1, x1

If PEO[4:5] and PE1[0:1] are not used,
+VI O_PE_AVDD1 and +VI O PE_DVDDL can be GND
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OM T_TABLE

2 PP3V3_S0_MCP_DAC

V%01

SYMBOL 5 OF 11

140 mA [K30 | +3. 3v_rasoac poc_cLkor et 0 38| 30 o AUD_| P_PERI PHERAL_DET (- 17 = ! .
DDC_DATAO/ GPI O_39 - M KEY_M C LOAD DET am - RGB DAC Di sabl e:
. _TP_MCP RGB DAC VREF J29 | res_pac VREF Okay to float all RGB_DAC signals.
m DDC_CLKO/ DDC_DATAO pul | -ups still required (or use as GPlCs).
Connect +3.3V_RGBDAC pin to G\D.
NOTE: No Conposite/ S-Vi deo/ Conponent Vi deo support on MCP89
. @%‘Wm DPO_3_P/ TMDSO_TXC_P I FPA,TXC,P.E%..M@ 5 Interf Mod
o7 o @R 1 G MO _N<3> - DPO_3_N/ TMDSO_TXC_N | FPA_TXC | - =MCP_| FPA_TXC N o ° ntertace €
o7 o @R 1G MO_P<2> - D26 | ppo_2_pr TDso_Txo_p 1 FPA_Txpo_p| B23 - =MCP_| FPA_TXD P<0> oD - MCP Si gnal TMDS/ HDM LVDS
oo @o—DP 1 G M.O_N<2> - DPO_2_N TMDSO_TX0_N IFPA_TXDO_NL =22 g~ =MCP | FPA TXD N<O> s =MCP_| FPA_TXC_P/ N TMDS_| G TXC P/ N LVDS_ | G A CLK P/ N
. 0P |G MO Pet> F26 | 0po 1 Tumso TxL P | epa Txo1 Pl D23 —MCP | EPA TXD P<1> ' =MCP_| FPA_TXD_P/ N<O> | TMDS_I G_TXD_P/ N<O>| LVDS_| G_A_DATA_P/ N<O>
P I G MO Nels - e, T e u — | e —MCP | FPA TXD Nels =MCP_I FPA_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| LVDS_| G_A_DATA_P/ N<1>|
o7 ° T} <= e T | | | e . — o1 =MCP_I FPA_TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2>| LVDS_I G_A_DATA_P/ N<2>
oo DP_1 G M.O_P<0> H26 | ppo_o_pr TvDSO_TX2_P 1rpa_Txo2_PL F23 o =MCP_| FPA_TXD P<2> oD =MCP_I FPA_TXD_P/ N<3> | ( UNUSED) LVDS_| G_A_DATA_P/ N<3>
oo @@ DP_ 1 G M.O_N<O0> - G26 | ppo 0 TWMDSO_TX2 N Z IFPA TXD2 N2 g~ =MCP I FPA TXD N<2> oy s =MCP_| FPB_TXC P/ N ( UNUSED) LVDS_ |G B _CLK_P/ N
oA T el H23 _MCP | FPA TXD P<3> =MCP_| FPB_TXD_P/ N<O> | TMDS_I G_TXD_P/ N<3>| LVDS_| G_B_DATA_P/ N<O>
. DP |G M1 P<3> F27 | pop1_3_p/ TMDSOB_TXC_P puigetionc NP FPA TXD Neas ° =MCP_| FPB_TXD_P/ N<1> | TMDS_| G_TXD_P/ N<4>| LVDS_| G_B_DATA_P/ N<1>|
q@@ DP_1G M1 N<3> =' @27 | pp1_3 N TVMDSOB_TXC N D_ BN S ° =MCP_I FPB_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<5>| LVDS_| G_B_DATA_P/ N<2>|
. P IG M1 Pe<2> E27 | op1 2 o Tumso Tx3 P | epe TxC p| J24 —MCP | EPB TXC P . =MCP_| FPB_TXD_P/ N<3> | ( UNUSED) LVDS_| G_B_DATA_P/ N<3>
: P I e M1 Neos - e iivsealived pisclioned —MOP I FPE TXC N : =MCP_| FPAB_DDC_CLK TMDS_| G_DDC_CLK LVDS_I G_DDC_CLK
< - - -1 N —————— D =MCP_I| FPAB_DDC_DATA | TMDS_| G DDC_DATA | LVDS_| G DDC_DATA
67 0 DP_IG M1 P<l> C27 | pp1 1 P/ TMDSO_TX4_P l— | FPB_TxD4_p| G24 - =MCP_| FPB_TXD P<0> oD
oo @m—DP_1 G M1 N<i> - B2 DP1_1_N TMDSO_TX4_N < 1FPB_TXD4 N T2% g ~ =MCP I FPB TXD N<O> s LVDS: Power +VDD_ | FPx at 1.8V
oo qm-DP_1G M1 P<0> 229 | op1_0_prmvoso_mxs_p |Fre_Tx05_p| E24 o =MCP | FPB TXD P<1>  mmy, TMDS: Power +VDD_| FPx at 3.3V
67 0 DP_| 1 N<O> DP1_0_N TMDSO_TX5_N _I | FPB_TXD5_N| = | FPB_TXD N<1> 0
U 1 Fre_TxD6_PL C24 =MCP_| FPB TXD P<2> oy
=MCP_| FPB_TXD N<2>

| FPB_TXD6_N|

i

o
5
S
8

b

3

NOTE: 100K pul |l -downs required if
HPLUG DETO/ HPLUG DET1 are not used.

HPLUG_DETO0/ GPI O_20
HPLUG DET1/ GPI O 21
HPLUG DET2/ GPI O_22

| FPB_TXD7_P)| J26 =MCP_| FPB_TXD P<3> N
| FPB_TXD7_N| <26 - =MCP_| FPB_TXD N<3> mﬁ N

|
| G HPD1
ARDRVR_A_EN

i@ DR IGAUX CHO P qug23 |00c CLKe/ DR AUX OO_P poc LK1/ GPi 0 40l J30 g =MOP | FPAB_DDC LKy -
o 17 s, DP_1 G AUX_CHO N DDC_DATA2/ DP_AUX_CHO_N DOC DATAL/ GPI O a1 0 g,  =MCP | FPAB DDC DATA  ~—my 6
o7 17 n@%‘_‘%} DDC_CLK3/ DP_AUX_CHL_P
o 17 q@_DPM_N—“_ DDC_DATA3/ DP_AUX_CH1_N

PP3V3_S0 MCP_PLL_DP _USB 1 NT)

210 mA 180 mA | L23 [.3 3V_PLL_DPO B30

MP3 | +3.3v_PLL_DPO

( GVUX_
LCD BKL_CTL/ GPI O 57 LCD | G BKLT PW N
LCD_BKL_OV GPI O 59 C30 LCD 1 G BKLT _EN oD N
LCD_PANEL_PWR/ GPI O_58 A30 - LCD |1 G PWR EN m@ s 50
30 nmA L22 | 5 3V_PLL_USB

M2 |13 3v_pLL_usB

.. =PP1VO5_SO0_MCP_PLL | FP
60 nA L25 |y O PLL_| FPAB
+VI O_PLL_| FPAB

s _PP1VO5_S0_MCP_PLL_CORE L26 | .y 0 PLL_CORE_LEG
160 mMA 40 mal MB6 |,y O PLL_CORE_LEG
L27 +VI O_PLL_SPPLLO
60 mA W7 +VI O_PLL_SPPLLO
40 M kﬁg +VI O PLL_V | FPAB_VPROBE] c21 MCP_| FPAB_VPROBE oo 2 o7
i +VIOQ_PLL_V | FPAB_RseT| B21 MCP_| FPAB_RSET [oom 24 o7
20 mMA k/Ei +VI O PLL_NV
.« =PP3V3R1V8 SO_MCP_| FP_VDD VIO PLL WV
180 mA CKPLUS_WAI VE=Pwr Ter n2Gnd ﬁ +VDD_| FPA
CKPLUS_WAI VE=Pwr Ter n2Gnd +VDD_I| FPB
.45 _=PP1VO5_S0_MCP_DPO_VDD Bod
oo an AZT] T O-oF0 TDs0_verose] H29 MCP_TMDSO_VPROBE .
DDC Mode Pul | - downs ATt o S e R S W

NOTE: DP_AUX_CH1 al so requires pull-downs if used for
dual - nrode Di splayPort (DP++). |f unused no pulls
are necessary, if used for TMDS/HDM only then
only pull-ups are necessary.

R1710 100K 1 2 DP_ 1 G AUX_CHO P
RI7171 100K 1 2 % T20W WM 20T T he T G AUX_CHO_N R
5% 17Z20W VF 20T
L R1712100K1 2 DP_I G AUX CH1 P
R1713 100K 1 2 S% I720W M- 201 pp | G AUX_CH1 N 017 o7
5% 17Z20W VF 20T
SYNC MASTER=K16 M._B SYNC DATE=07/07/2010
— TTTLE

' MCP G aphi cs

GPlI O Pul | UpS d}@ Appl e I nc. | 0514-8:-7;) D

=PP3V3_S0_MCP_GPl O ; 1519
NOTI CE OF PROPRI ETARY PROPERTY:

R1780 10K 1 2 SATARDRVR A _EN 1

[ 7871 10K 1 2 O% TT20W M 20T "AQD | P_PERI PHERAL_DET , 4, o FHEPRN AN | L%ES“T’&A&‘EEPSERE%&T”EW

782 10K 1 , 5% 1720W M 20T M KEY M C LOAD DET TTHE POSESSR AGRERS TO THE FOLLOW NG )

= 5% T 20W WMk 20T v | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 17 OF 110

Il NOT TO REPRODUCE OR COPY I T
. . 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Current nunbers from MCP89 AO1 Bring-Up Support document (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/ K69 EDP currents used. IV ALL Ri GHTS RESERVED 17 OF 73
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=PP3V3_S5_MCP_GPI O
'R1851
8 2K

5%
1/ 20w
2201

R1850*
8. 2K

5%

1/ 20W

M

201,

USB_EXTA OC L
USB_EXTD OC L , 5

OV T_TABLE
%01
] External A
SYMBOL 6 OF
o5 ATA_HDD_R2D_G P AF1 | sata a0 X P " H useo_p| E21 B EXTA_P o
oo @m-SATA HDD RRD C N~~~ o, AL [SATA AO_TXN USBO_N USB_EXTA N 3 68
© AirPort (PCle M ni-Card)
vum SATA MDD DPRN o ASS fsama mo raw e user_p F21 USE M NI_P e
s —oATA HDD D2R P~~~ g A lsatA AO RXP - o usBL_N USB M NI _N 968
TS CGeyser Trackpad/ Keyboard
2 - uss2_p| E20 USB TPAD P 16 68
o g uss2_N_D20 .' .' USB_TPAD N EE 16 00
o » o SATA ODD R2D C P o "2 Isata m X P a External C
vom-SATAOCD RRDCN o AP Isatam XN usea_p| L21 USB_EXTC P oo
< - L Ussgi,RZil > USE EXTC N D
o » > SATA_CDD_D2R N - AF5 | sata m1_rx N M = Bl uet oot h -
o m—SATA QDD 2R P~~~ g % IsatA a1l RXP I_ c T @mip%g_“%@ T
< | Qs usea Use BT N
D 0 o Camer a/ Ext ernal E
) £ 0 uses p| 121 o g USB CAVERAP oy
o "B | sata LeD/ari0 30 ] USBS_ USB_CAMERA N 7
\ E SD Car d/ Expr essCar d
o MCP_SATA_ TERMP AR | saTA TERWP — 4 uses_p| G20 USB_SDCARD P oo
E 0 usss_N_F20 ‘_.' : USB_SDCARD N @Eq o
1R1805 > g EXTERNAL D
2, 49K I user o 120 g g USBEXIDP oryo
/50w g o U USB7_N B_EXTD N 7 ar
® 59 g
V6| D.a USB_0OC0*/ GPI O_25 Hi4 .
AV | e 89 5 use_oc1+/ api 0 26| GL2 o
= HI5 | nm <
AKg ‘—cm @ USB_RBI AS_GNI L19 s MCP_USB RBI AS G\D
- C -
89 - Rov | _vrer| BLS o MOP RGM | _VREF —
ENET_RXD<0> C15 | rawi 1 _reco %':a Ram | _Txpo|_F15 TP_ENET_TXD<0>
S“IE—-OWENEF RXD<1> HL7 | rawi 1 _rxoL >0 rav | _Txo1| P17 TP_ENET_TXD<1>
w s > ENET_RXD<2> - RGM | _RXD2 59 RGM | _TXD2 TP_ENET_TXD<2>
69 9 ENET. D<3> RGM | _RXD3 RGM | _TXD3! DI5 TP_ENET TXD<3>
_ VCP ENET_CLK125M RXCLK D17 | pavi RxcLk LAN rav | _TxcLk| GL4 TP_ENET_CLK125M TXCLK
2200 ZPP3V3 ENET RVG o qm‘m ENET_RX_CTRL ; AT5 | ravi | _RXCTL RGM | _TXCTL o TP ENET TX CTRL
Rlz%lgl ‘o ENET ENERGY DET  _JEl7 |rawi_iNTRIGPIO 35 ravi | _vod E15 TP_ENET_MDC
1258 .. _PP3V3_ENET_MCP_PLL_MAC s Rawi Wi TIE o g ENET MDIO e
201, 20 mA [ J18 |13 3v_pLL_wac DAL BUE 25Mz| J14 TP MCP CLK25M BUFO R
« MCP_M | _COVP_VDD K15 | rav 1 _cove_vop
« MCP_M | _COVP_GND KI4 | ram 1 _cowp_ap rav | _ReseT+pGL7 TP ENET_RESET L
1
R1§91% I nternal MAC Di sabl e:
1/z§/§z} Connect RGM | _RXD<0: 3> together to 10K pul | - down.

201,

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

Connect RGM | _RXCLK to 10K pul | - down.

Connect RGM | _RXCTL to 10K pul | - down.

Connect RGM | _INTR to 10K pull-down (if not used as GPIO.
+3. 3V_PLL_MAC DUAL must remain connected to 3.3V RMGT rail.
RGM | _COVP_VDD/ _GND nust remai n connected as shown.

Connect RGM | _VREF to 10K pul | - down.

Connect RGM | _MDI O to 10K pul | - down.

All other pins can be left TP or NC

K6/ K69 EDP currents used.

‘R1.860
887
1%
1/20wW
M
2201

SYNC MASTER=K16 M._B SYNC DATE=0//07/ 2010
T

MCP SATA, USB & Et her net

TG NOVEET e |
d} Appl e I nc. | 051-8379 |D
L 4.4.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 18 OF 110
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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=PP3V3_S0_MCP_GPI O ;1715 10

o
OM T_TABLE
— R1961
i?g b
IVCL g@ 01 1/ 20w
220 =PP3V3RIV5_S0_MCP_HDA 12 SYMBOL 7 OF 11 - o R129250
70 mMA J +VDD_HDA +DA_spaTA out] B3 - e 10 HDA SDOUT R LAAAZ HDA_SDOUT @ 7
70 mMA 5%
1/ 20W
X R129251 Pt
Rl%qg @ » - rmy_HDA_SDI NO - HAGOATAL N0 HDA roa miTa B4 o s HDA BIT CLK R 177 2 HDA BI T QLK oy 7 57
1% 5%
1/ 20w 1/ 20W
201, By R129252
o MCP_HDA PULLDN_COWP A5 HPAPULLDN cowe HoA RESET A g w10 HDA RST R L 1 2 HDARST L fomyisres
5%
1/ 20W
R1953 » T T T O E ol A W e T !
| cl
oA sng A4 w0 HDA_SYNC R 1AR% 2 HDA_SYNC N BUF_SI O_CLK Frequency
- y osd | E |
yZw | requency 1 Hpa SYNC ,
201 | -
o w03 gy LPC AD<0> R1910 22 1 2 LPC AD R<0> HL | pc_amo (1Y) PC SERI RAD g LPC SERI RQ 7 40 | 24 MHz 1 !
g LPC AD<I> RIGLT 22 1W\/2—§H§§¥Vv—n:—m——o—pg— 2T PCAD R<l> o PO liecami (1P () - D | ,
oo ary LPC AD<2> RIG1Z 22 4 nnn2 TP T T LPCAD Re2> g PO lieca (1Py R1960 | 14.31818 Mz 0 !
won iy LPC AD3> RIILS 22 12 o0 o0 LPC AD Re3> vems i L PC el o LPC FRAVE R L LAAA 2 LPC ERAVE L gy s 5o 10 | I
F2 l/zZZUDW _______________________
. _M.B_RAM CFGI1 P */ GPI O_43 200 | TT - - — ——- - - = - == - == == === — |
G pRL ) |
§ (1 PD) LPCiRESEF*CFS - LPC RESET_L o 0 25 o0 | Bl OS Boot Sel ect |
40387 Pl F1 F4 o s 6 !
38 7 [T M _CLKRUN L LPC_CLKRUN*/ GPI O_42 (| PU) LPC_CLKO| - LPC ClL K33M SMC R oD 8 : | / F LPC_FRA'VE# |
s SMC WAKE SCI _L D14 |50 pver/cpio 31 ~ M sc vopeno/cpl o 47l ALL MCP_CPU VIT_EN L 10 | LPC 0 !
=0 PP3V3 GB RIC 1 PM LATRI GGER L EXT_SM */ GPI O_32 QM SC_VDDENL/ GPI O 48 F1d - M.B RAM CFGD 19 ! I
o7 AUD | 2C INT_L 6 | A20GATE/ GPI 055 —| = ¢ M SC_VDDEN2/ GPI O 17| ELL - M B_RAM CFQ2 10 | SPI 1 |
R1920* [|*R1921 wmD SMC RUNTINE SO L o DB | kgrorsTi v/ ol 075E| 2% mscvoensiarioas P11 o SMC_ADAPTER _EN am= > | |
73 Ok AR M SC_VDDEN4/ GPI O_19) g‘ﬁ -— LPCPLUS_GPI O gD | NOTE: MCP89 does not support FWH, only |
1200 1%0w » r—PM PWRBTN L "—FTZCH:LZ PWRBTN¢ (| PU- S5) MEMLVDD_SEL/ GPI O_46 - MCP_NEM VDD SEL_1V5 g o 1 LPC RCMSLP S? Apgl e designs w Idl !
201, 5201 25 PM_SYSRST_ DEBX L RSTBTN* (| PU- S5) FANCTLO/ GPI 0 61| D8 - M.B _RAM CFG3 19 | _ngt_u_se_ - E:_o_r — EOLRS"‘f override. |
FANRPMD/ GPI O_60/ MGPI O_2| Eg - MVEM EVENT _L am o
D18 . FANCTL1/ GPI O_62 - ENET_LOW PVWR 10 | et e hl
RICRSTL - RTC_RST FANRPML/ GPI .63/ VEPI O 3] O SDCARD RESET Pl | SPI Frequency Sel ect |
58 PM RSMRST_L - 18 | PurcD sB (1PD)  stp s A8 PM SLP_S3_L 738 39 57 ! !
% MCP_PS_PWRGD - | Pre (1D stp_rwer g g PM SLP_RMGT L @m57 | Frequency]SPI _DOJSPI _CLK |
(1PD)  SLP_S5* CBB - PM SLP_S4_L oo 7 10 38 57 NOTE: MCP SLP_S5# pin | 25.0 MHz 0 0 |
3 MCP_WAKE REQ L | @ E18 Mo wake_rEQ ve vicoicrio3 B3 g MCP_VI D<0> oD 0 5 h?sl t ?el Pehg\lilporsui ! |
PM BATLOW L A9 - MP_VIDL GPI O 14| B4 g MCP_VI D<1> oD = ol nl el’s - ! 31.2 MHz 0 1 !
HDA OJt put C:a.pS i ~ q ¥ = NOP_VI D2/ GPI O 15| B2 g MCP_VI D<2> oD w0 5 st gnal. | |
‘ ' s 21 gm—MCP_MEM VDD_EN 211 | voe Ve EN cPI 0 44 NCP_VI DB/ GPI O 16| D6 g MCP_VI D<3> o> 0 5 | 42.7 MHz 1 0 |
For EM Reduction on HDA interface 2 o MCP_MVEM_ VTT_EN =1L | VEWTT_EN Pl 0 45 SPI_CS0*/ GPI 0_10 go - SPI_CSO_R L o> 5 : 62.5 NHz 1 1 !
HDA_SDOUT_ R s SM I NTRUDER L oG8 | nTRUDER: M SC e - b L @D « = | |
g _ ) - 19 40 68 .
HDA BIT CLK R we £ yvE: AUD | PHS SWTCH EN WAS GPI O 2 sP1 b0 cpi 0 ool ETA__ 0 SPI_MOSI_R % o | NOTE: 42 & 62 Miz use gAiT—REAE. command. |
HDA RST RL .4 w10 o SMC | G THROTTLE L B ruraeios E1 MOP_SPKR i__ _ _Straps not_provided on this page. |
HDA_SYNC R 10 00 o 197 @o—AUD_| PHS_SW TCH_EN 50 | MPu PO PO 7 SPKR/ GPI 0.1 - oD >
22 10 GEXVCORE_PWR _EN - F9 MGPU_PI C2/ GPI O 23 THERM DI ODE_P| 2 - MCP_THMDI ODE P oo 7 1
Cllgogl):’(lg 1 Cl?o‘r;’:% 1 47 40 10 7y SPI ROM USE_M.B a2 | VoPU P Bl GPI O 24 THerm DI ooe N DL - MCP_THMVDI ODE N oo 7 1R(;-970
p— b MCP_SPKR:
2% 2% D12 sve_ okl 2 SMBUS_MCP_0_CLK oD @ o oow
ng-’;r 80 2 » m—JTAG MCP_TDI -5 JTAGTOL (1PY) SVB_DATAOL CB SMVBUS_MCP_O_DATA e ¥, 0 = USER npde (Normal boot node)
0. 0. 13 JTAG MCP_TDO B JTAG TDO B6 .V D 2
*—B12 . SMB_CLK1/ MBMB_CL - SMBUS MCP_1_CLK oo o 68 1 = SAFE node (For ROVBI P recovery)
» mo—JTAG MOF_ TMB - JTAGTVS (1PY) [Pt SMBUS_NMCP_1_DATA
1 C1951 1 C1953 1 JTAG MCP_TRST_L EI2 | j1ac TRST* (1PD) SMB_DATAL/ E’SNBfDATA oo = AP PWR EN CED * o = Connects to SMC for automatic recovery.
%_u/gpp %‘u/?PF - D JTAG NCP_TCK - ITAG TCK SMB_ALERT*/ GPI O_6 - oD 10 34 57
2 §3b 2 326 A4 susakeriosa MO g PM CLK32K SUSCLK R gm 25 oo
201 201 25 MCP_CLK25M XTALI N - XTALI N e
o - vooe_eN_AS MCP_TEST MODE EN
B14 TEST_ = -
»» qom_MCP_CLK25M XTALQUT - XTALOUT pre_test] B20_ 2
= 2 > RTC CLK32K XTALI N - (B:ig XTALI N_RTC PKG_TEST2 = NO STUFE 1we =PP3V3 S3_MCP_GPI O
25 RT K32K_XTAL - 1 1 1
- RIC CLk3 QT - XTALCUT_RTC R1.959 R1966 R1975 DRaM Creo: 1| DRAM GrGo: H g el
R1930'| ['R1931 250w 250w 1/%0w R1976 1978 GPl %43 has 1957
G:)I O Pu I I - UpS/ Downs 10K < S 100K % %5 %5 10K o LK internal ~9K 3 59K
— 1/ Zg% ?‘/%ZOW 1200 T ad pul | - Up. oW
=PP3V3_S5_MCP_GPI O ; s g v 2015 2201 2201
PPV S0 NP GO L) e,
R1991 10K 1 2 SMC | G THROTTLE L ., 4 » MB RAM CFGL
[O81 10K 1 2 5% TZ0W W 20T AGD | pHS_SW TCH EN . o  MLB_RAM CFGD
[O00 100K ; , 5% IT20W W 201 oEXVCORE PWR EN o DRAM_CFG3: L1 1IJR-—\’AM_CFG2: L DRAM CFGL: L1 IIJR-—\’AM_CFG) 1
[ 100K 5% 1720W ©MF 20T R1977 1979 R1956 1958
6 L L v eop O OMLUSE MLS 710 0 47 10K 10K 479 10K
R1983 10K " .- . 1/ 20W 1/ 20w 1/ 20W 1/ 20w
+RIG8 7 100k MV s Troow———or el LT BN L Pl at f or m Speci fi ¢ Connecti ons BIAGR BIAE
100K 1 2 l LPCPLUS GPI O 719 40 2 2 z 2
5% 17 Z20W 20T
R1965
R1 10K
980 Lo e e e ML e oo LPC RESET L 1435 2 LPC PWRDVN L gy 5o o L
[O80 10K 1 2 o% TM2OW W 20T "SpCARD RESET 0 ugﬁw B
R1992 100K 5% 1720w M 20T 201 SYNC VAGTER-K16 M B SYNC DATE=077 077 2010
I 1 2 MCP_VI D<0> o5 T
RIOO3 100K 1yl z o7 17200 W 20T NP Vi Dei> b ot DR e =—PMSLE S0 Lo MCP HDA, LPC & M SC
R1994 100K o O% 1720W M 201 \pop v D<2> 1o s . P auvigNem ey
R1905 100K1 5 5% TZ0W W 20T |\ o v D<3> ° NOTE: ) MCP LP 85# S gnal has_ t he 051- 379
5% 7 Z0W —WF 20T oo behavi or of Inte’'s SLP_S4# signal Appl e Inc. il
R1998 20K 1 2 SPIL_M SO 19 20 68 = 240
5% 17 Z20W VF 20T . .
NOTI CE OF PROPRI ETARY PROPERTY:
R1996 10K 1 v 2 AP_PWR EN 19 34 57 THE_| NEORMATI ON_CONTA!I NED HEREI N | S THE
5% 17 20W VF 20T P 'Rl ETARY Pl ERTY _OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
= I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 19 OF 110
Il NOT TO REPRODUCE OR COPY I T
NOT TO oR S VWHOLE OR
Current nunbers from MCP89 AO1 Bring-Up Support document (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/ K69 EDP currents used. "W AL mans ressmen oY E R AR 19 OF 73
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NOTE: "SW rails are dynamically switched in the SO state as needed, controlled by MCP89 GPI Cs.
OM T_TABLE OM T_TABLE OM T_TABLE
OM T_TABLE i?g I\/CH x
1 NCHQ@ 01 01 01
gyx01 = aI=PPVO(RE S0_McP N7 SYMBCL © OF 11 Vo =PPVCORE_SW MCP_GFX 22 24 AL34 SYMBOL 10 CF 11 cl3 B16 SYMBOL 11 OF 11 B36
2 =PP1VO5_SW MCP_FSB_ SYMBQL B OF 11 =PP1V5R1V35_SW MCP_MEM 8450 m (0. 85V) [ i K2 15350 mA (0. 85V) ATIO0 EI0 E16 AB37
2000 mA C32 | ,vrr_cru +voo_nvem AKL9 4300 mA NIT | /PR COREA VDD_COREB = AED B10 AP1G AEZ
E33 AJ23 +VDD_COREA +VDD_COREI F :‘ 1
e R +VDD_NEM e om RLZ | voo corea oo, oores] M7 K37 AMVBZ AL36 ALY
5 +VTT_CPU +VDD_ME ART P9 | ,vop_corea +vDD_coReg|_Y23 ALP5 AU25 G]9 D13
AA2E32 +VTT_CPU +VDD_ME A7 R8 | .vop COREA +VDD_CORE! NP T36 AY38 AA21 T39
o VTV FVOD_MEM e N4 | .vop_ocren +vpD_cores| AB23 187 W KI6 A
AA3|_31 TT_CPU +voo_vem 22 R5 | oo comen Voo coren] MLT ABZ AULO K28 AB7
T30 +VTT_CPU +VDD_ME AT5E R3 VDD 00 VDD OoFE ML2 AB4 D10 D25 AH36
BO +VTT_CPU +VDD_ME ARE P3| ,vob corea +vDDb coren| L8 40 H31 AL16 ACL7
BT +VTT_CPU +VDD_ME ARG P4 .\ob corea +vDD cores| VB B5 AL31 AP4 AH5
Y +VDD_NEM S P8 | oo aoen Voo coren] MIO €] [Sich? @5 A33]
o3 +VTT_CPU +VDD_ME AR R2 | .vob coren +voD coresl L10 AES AT31 K25 AWLO L
J 32 +VIT_CPU +VDD_ME AK4 P1 +VD|370CREA +VD|370CRF 'VB AHBl E$l
a3 +VTT_CPU +VDD_MEl ARG RO | .vpD_coReA +vbD_cores| L12 AC20 AN25 GL6 G39
=3 +VTT_CPU +VDD_MEl AR50 N5 | ,vop_corRea +voo_cores| K10 AE5 AC21 AP13 AB39
g FVIT_CPU +voo_vem 2020 NIO | oo s vor cores K7 i AR22 w2 AFBY
Tag| FUTT-CPU #VOD_MEM PI0 | -voo ooReEA vob_ ooreal ML ATI6 ANIG APES ALS
+VTT_CPU +VDD_ME R1 - . K8 AB5 AE31 AT28 AVB9
F32 AJ12 +VDD_COREA +VDD_COREI
s +VTT_CPU +VDD_ME AR P27 voolooreA VoD ooree K2 ' NB4 AU34 HL6 ANILO
=5 +VTT_CPU +VDD_MEl ARD3 R4 ,vob corea +voD cores| L9 AT2 AWL9 AH33 AB8
e +VTT_CPU +VDD_ME 7 N8| . voo corea +vDD cores] VB VPO G10 AT22 N39
55> +VTT_CPU +VDD_MEl AR3 RI0 | .vpp coren VDD oores| 94 AWL6 B22 AL8 N36
AB30 +VIT_CPU — +VDD_ME A0 P5 | .vob corea +vpD_cores] M Dr B19 AAL N37
+VTT_CPU +VDD_MEl AD24 . - . C11 B2 B34 APB7 AE29
AB29 AJDT +VDD_COREA +VDD_COREI )
e +VOD_NEM S R7 | svob CoRen === +vDD GoRER| LD 37 22 AVPS
D33 +VIT_CPU 0: FVOD_MEM s PG | .voo_corea +vbD_cores| 92 D16 ACI8 HL9 AU28
Ao VTT_CPU +VDD_NEM Zpe 6 | +vo ooREA o ooree I1 K39 G\ID K34 A3 ET9
VT | o oo Ve ARZT NOTE: VDD_COREx_SENSE si gnal s shoul d NOT AB24 | ,\op_corea D: +vop_oorea| J7 Gp1 Al22 AR | o o 18
VBO | o e[ AYA be used for renote sensing unl ess AC24 | .\pp_corea +vbD_ccres| VD B7 AP3E G28 K22
R30 - M ARO COREA/ COREB are power ed by separate PI1 | .voo corea +vop_ocres| L4 ’_Vé'TL > &34 RB1 A2
530 *ﬂfgu +$,$ AKIS regul ators. P12 | ,voo_coRea +vpp_cores| L3 . o ot AVZS T34
32 Ln—fu:ﬂ D_ ivtDﬂvE AR 4 I nstead connect regul ator sense point P7 | .voo_ooren +vDD_cores| 93 vio U2l AP3S9 AN22
20 - -VEM-RT9 as close to COREB FET as possibl e. RII | .voo ocreA +vop_ocres] K11 AN H25 ABE3 D31
A +VOD_VEM Zo AD23 | ,vop ooReA VDb oD 96 AH7 B31 B25 AE30
oo *VIT-u #VOD_NEM 5o Y24 | ,\vop coren D_ +voD oores| £2 BI3 A4 U10 T8
0} vrr_ oy +voo_wem AKE ARZA | 1o coren oo ooren| LT AE37 AATY VB4 VL6
Poo o +voo e ARZ NLZ | von coren oo ooren| B AV1 V8 UL9 VL5
e +VDD_NEM 023 ADL7 | woo coren Voo coes] LB ANIO ATIO KI2 ML7
5 +VTT_CPU +VDD_ME ARG ADI8 | ,vop VDD K4 AP10 AT13 EB4 ML8
Vg HVIT-CPU +VDD_NEM S ADIY | \voo coRen oo cores] V23 VB3 AFZ AL28 ML
Y50 +VTT_CPU +VDD_ME ATIT AD20 | ,vop coreA oD coresl V17 ABB6 AP19 AEB4 V20
e i mEss | R 5 =t B =
- — = AJ?9 +VDD_COREA +VDD_OOREI
N Y +VDD_NEM Zoe U274 | o coreA oo, cores| V20 ARZ3 AE39 Vet )
+VTT_CPU +VDD_ME V24 V21 AA31 AA18 D34 W —
N2 2 +VDD_COREA +VDD_COREI
9 |svrt_cru +vop_veM AJ20 V22 Y31 AT25 EP5 APZ
K31 - “ven] AKLO +VDD_COREA +VDD_OCRE B T ?
25 14 s _=PP1V ESB +VTT_CPU +VDD_ME ATIB T11 +VDD_COREA +VDD_CORE! AB21 AE33 AVB1 K36 AL10
200 mA AC29 | 11 P2 *VOD_MEM T12 | ,vop corea +vDD_cores| YL/ AY3 U3 D19 AP34
AD29 | vrr_opue #VOD_MEML s ULT |, voo_corea oo, cores] Y18 N33 D22 ! U18
AC30 | v cpue +VDD_NEM Zos VIT | \vop_coReA ‘vbp_cores] Y19 T2 V86 W3 | T7
ADB0 | v coun +VoD_NEM S vor aorer] Y20 B39 VB9 AC2 VBT
AB3T | \11_cpn VDD_MEM e TP_MCP_VDDCOREA_SENSEP U9 |,vbDn corEA_SENSE +vDD_cores| Y21 T4 W87 He2 AL3S9
ACST | 111 _cPiz VDD VEM S TP_MCP_VDDCOREA_SENSEN UB | anp_CoREA_SENSE +vDD_coRes|_Y22 AH37 AC23 H T31
AD3T | 17 cpu2 +VDD_ME ATIS . s _=PP1VO5_S0_MCP_PE_DVDD +vob cores] AB22 V31 AP22 K19 N31
EE2 v o oo e AKT 400 Ao 11 O-FE-oveo VD0 Ccres BT BN AST & TI0"
_ — PEO[ 5: OPEL[ 1: O VI O_PE_DVDD VDD_CORE!
s PPV HVDD V9 |43 3v_rvop +voo_vem ATE (PEOLS: OPEL[1:01) ACB | 11 o e Voo voo, Cores] ABTO A7 ABL T5 K33
V10 |5 3y +VOD_MEM e ACI | 11 6 PE_DVDD ‘vbD_cores| ABZ0 AT7 ALT9 JAcIo E13
+3. 3V :$7E ALTT AD9 +VI O_PE_DVDD +VDD_COREI L13 AN¥8 Auz Auls
235 =PP3V3_S0_MCP +3.3V +vob Ve ALLZ2 ACT | 1\ O_PE_DVDD +VDD_CORE L14 D4 AA20 AL37 AP7
Voo NEM T T ACIO | 11 6 pE_DVDD ‘vpn_cores| M3 AULO E28 AUL6 UL7
VDO MEM /R AD7 | o1 o PE_ VDD Vb, coren] MLA AP25 AF34 AB34 2
_PPOVO S5 Voo ; . VO NEM T T ADIL | 11 6 pe VoD AUR2 B28 TR0 AR34
2 = VCE +VDD_DUAL_ AUX( +VDD. o
a 150 mA §I§ +VDD_DUAL_AUXC +vop_veM AL18 2D12 VIO PE A¥\13 3\2/40 AG22 e
. +voo_veM AL20 SIS IOPEDO L e sense] 99 TP_NMCP_VDDCOREB_SENSEP E g e i
210 _PP3V3_G3_RIC AL8 | 43 3v_ vear MM ST ACIZ | ,vi o PE_ovoD R N 8 TP NP VDDOORER SENSEN E7 128 ALZ 7
2 WA D 20 +VDD_NEM ADIZ | i 6 PE VDD GND_CoReB sense] “©  TP_MCP VDDCOREB SENSEN V4 36 CL V7
( 200 Ro0 | o VDAL U8 OO NN To7 AETZ |, o pe_ovoD AL3 AT36 £30 ]
+3. 3V_DUAL_USB +VDD_ME 2 _PP1V PE_AVDD PP1V( TA_AVDD ., D37 ANVB
+voo_veM AL29 AALO AF6
J15 | .3 2y puaL voo veM AL30 Tea +VI O_PE_AVDD +VI O_SATA_AVI S 300 nA
POV — (PEO[5: 0], PEL[1:0]) +VI O_PE_AVDD +VI O_SATA_AVI L, £ _—
20 _=PP3V3_S5_MCP el i ABIO | .\ o pe_AvDD +V 0_sATA Avop AF7
240 mA 40 mA +voD_puAL_Rruver] K17 T =PPOVO_ENET NP RMGT ; L V12 |.vioPe AvDD +V O_SATA_AvDD| AF8
+VDD_DUAL_ RMGT | +VI O_PE_AVDD +VI O_SATA_AVI A
WE27| 1 o PE_AvDD +VI O_SATA_AvDp AGS L
+3. 3V_DUAL_RVGT| Al7 =PP3V3_El > RMGT 15 22 Y11 |,y O_PE_AVDD +VI O_SATA_AVI AF9 - =
+3. 3V_DUAL_RNGT AX%? +VI O_PE_AVDD +V1 O_SATA_AvDD AG7
ARTD 13 g—zg—’/:g Aoy [=EEL TA_DVDD s 25
ABIT | 11  pE_ AVDD +VI O_SATA_DVI AT 100 mA
ABI2 +VI O PE_AVDD +VI O_SATA _DVI
— +V1 _SATA_pvop AD3
+VI O_SATA_DVI ﬁgg‘l
o Z,SSﬁIQ,a yxors SYNC VAGTER-K16 M B SYNC DATE=077 077 2010
) SATA_| s T
V1 O_SATA VD MCP Power & Ground
) U AC6 027 g e i
VI O_SATA _DVI
w0 sara_ovee] ACT d} Appl e I nc. 051- 8379
+VI O_SATA_DVI <] 4.4.0
NOTI CE OF PROPRI ETARY PROPERTY:
FHEPRN AN | PROPERIY GM-RPELE COVPOUTER | NC
THE POSESSOR AGREES TO THE FOLLOW NG .
| TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 20 OF 110
Il NOT TO REPRODUCE OR COPY I T
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C2300 hel ps reduce input rail
droop during Q300 turn-on.
o =PP1V5R1V35_SO_MCPDDREET PHACE NEAREQRS00.9: 2 mm |
CR&'%%A(I)_ @300
1
lOOQLJ'D:A, P ORI TI CAL Par t STMFS4854N
N 9STMES4855NS Type N- Channel
1206-1
l_‘D@DFsNOO Rds(on) 10 mOhm @. 2V
= ] o Loading | 4.3 A (EDP)
2 o _=PP5V_S3 MCPDDRFET 13 N2 NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo
! 1 C21395 é “@
p— 98'%U 7 1203 |s
U2305 Te & -
SLGoAPO31 o ne MCPDDRFET_SENSE
57 10 y—MCP_MEM VDD_EN 2 |en TOFN g5 oD
oriTicaL T YRMEILGATE PP1VER1V35 SW NCP
MEPHENLEES e e —— VRrE, (on
AERSE= (OR 1.35V)
\RP305 oonel 8 TP MCPVEM DONE — =PP1V5RI1V35_SW MCP_NEM ., 50
T —
560K an B 4250 mA
{Lzow T NV Requirements:
2201 - Mn Ranp-Up Tinme: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tinme (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a recommends | nfineon BSCO30NO3Ms for Q300.
Gated Rail Savings: 120mwW
CKE nust be held |low to keep nenory in self-refresh.
ORI TI CAL Cl anps enabl e before MCP89 MEMVDD rail switched off.
Cl anps rel ease after MCP89 MEMVDD is up and CKEs are driven by MCP89.
215 _=PP5V_S3_MCPDDRFET I%355 Cl anps al so discharge VIT rail via termination resistor on each CKE signal on DI MM
NTU S(:‘11._7g)é\,°|,2>0<(3 @355/ @356 chosen for | ow output capacitance.
R2350*
105!,2 3 _MEM A CKE<O> CBD 15 26 27 32 66
1/ 20w
M
201,
MEMVTT _EN L 5 G <
s
350 \Qﬁ
SS'\%(lSFV Dl3 4
SOD- VESM HE | 4 6 NMEM A CKE<1> (B 15 20 27 %2 66
KH
" I
1[G S5 2 S
S
1 T MCP_MEM VIT _EN 1 1 Qf"f
¥ NO STUBS on CKE si gnal s!
CRI TI CAL
NTULEL 7 BN
SOT-863
3 MEM B CKE<O> LB 15 28 20 32 66
5 o ﬁ SYNC VASTER=K16 M.B SYNC DATE=0// 0// 201
s R - -
RS MCP89 Menory Rail Gati ng
BrRTRG, NOVEET o
6 MEM B CKE<1>
LB 15 28 29 32 66 _
d} Appl e I nc. ﬂgsi 8379 1D
o 8 4.4.0
2 % 1 NOTI CE OF PROPRI ETARY PROPERTY: [
\lﬂﬁs THE | NFORMATI ON CONTAI NED HEREI N | S THE
1 PROPRI ETARY PROPERTY_OF APPLE COMPUTER, | NC. e —
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 23 OF 110
£ Il NOT TO REPRODUCE CR COPY I T e ——————
"V AL mans restn VPRSP OF 73
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« _=PPVCORE S0_MCPGFXFET

. _=PP5V_S0_MCPFSBFET

Bl

C2400 hel ps reduce input rail
droop during Q400 turn-on.
PLACE_NEAR=C2400. 1: 1 mm

XW2400
SM

MCPGEX_GATE

@
)
S

1 552 MCPCORESO_VSEN P oo s
CRI TI CAL

C2400 pLACE NEAR=QR400. 5: 2 nm
0OO/OUF

A on XV2401
1582 MCPCORESO_VSEN N oo 54 7

PLACE_NEAR=C2400. 2: 1 mm

[y

1
2

o

N

Part Si 4838BDY
R :()((\)'AL Type N- Channel
g483BBDY Rds(on) 3.2 nOhm @. 5V
so8 Loadi ng | 15.35 A (EDP)

(G driven to VCO

HIU}

P\/

TP_MCPGFX_DONE

A
Uu2405
SLG5AP033
10 XV E P EN EN TDFN 0O
CRITICAL §
MCPGEX_CNFG oNEG s
1 C2406 DONE]
J~8 OPF an B!
53V S
2 CERm
402
<Cl>

Approx. Ranp Tinme (EN to 1V, uS):

(e

43.9 + 0.6943 * Cl(pF)

VLR WENES. fm
Woee
— =PPVCORE SW MCP_GFX . 24

NV Requi renents:

- Mn Ranp-Up Tinme: 100 uS (10%to 90%

- Max Ranp-Up Tinme: 1500 uS (ENABLE to 90%
- FET Ron <= 2.5 nthns

NOTE: nVidi a recommends | nfi neon BSCO20NO3MS for Q400.

Gated Rail Savings: 860mwW

SYNC MASTER=K16 M._B
AS I

SYNC DATE=07/07/201

MCP89 GFX Core Rail Gating
BTG NOVEET s |
CB Appl e | nc. 051-8379 | D
8 4.4.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 24 OF 110
Il NOT TO REPRODUCE CR COPY | T e p———
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 22 O: 73
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1

8

Non- GFX Cor e Power

MCP
200 =PPVCORE SO_MCP
8450 mA (0.85V)
OM T_TABLE
001 1C2501
OUF —— —1— 4 7UF
20% —— —— 20%
623V A , v
X5R X5R- 1
603-T 402
MCP Menory Power
21 20 15 =PP1VS5R1V35_SW MCP_VEM
4300 mA (1.5V)
C25101 1
4. 7UF — —1—0. 1
VI T, e%
X5R-1 2 2 X5R
402 201
MCP CPU FSB (VTT) Power
205 =PP1VO5_SW MCP_FSB
2000 mA
OM T_TABLE
5201 1
U —— 14
X T,
X5R 2 2
603-T

MCP 0. 9V AUX Core Power

MCP 1.05V PCI E Digital Power

208 =PPOVY_S5_MCP_VDD AUXC
150 mA <
1C2526 |t
—4 0.

=PP1V05_S0_MCP_PE_DVDD

200 mA
C25301
47UF -

20% —

20 8

X5R-1 2
402

N

Fo

C25
=47

~ | [ e

NIy

e
ODWE’

[
2

MCP 1. 05V Menory DLL Power
=PP1V05_SO_MCP_M2CLK DLL

550 mA
C2540 1
4. 7UF

X5R-1 2
402

20% —1—

MCP 3.3V |/ O Power
205 =PP3V3_S0_MCP
250 mA
C2543 1
4. 7uF -
623 ]
CERM 2
603

MCP 3. 3V AUX/ USB Power
=PP3V3_S5_ MCP

20 8

240 mA
C25
7

5
.7y
2

6.
CEl
6

MCP 3.3V MAC PLL POAER
. =PP3V3 ENET_MCP_PLL_MAC FERR-2
1

L2560 MCP 1. 05V PCl e Anal og Pojer
. _=PP1V05_S0_MCP_AVDD UF 30- OHVF 5A PP1V0O5_ SO0 _MCP_PE_AVDD ,,
800 MA 1Y YY L2 k- : 00 mA
l 0603 VOLTAGE=T. 05V
OM T _TABLE
1 1
RP6 |1 G2R07 [ G208 CZSGOi 1 2561 |1C2550 |: 2562 L2565 |1 C2566
T %, o3, iouF L7 L L 7U0F 1.0 L o' TUF 0. TUF
2 Sl T ) 5.28\7"|:2 S § 5 4 S By, . > 1%, T 1%,
201 201 X5R X5R- X5R-1 X5R X5R X5R
603-1 40; 402 0201 —26F—— 201 201
L2567 = MCP 1. 05V SATA Anal og Power D
0- OHM SA PP1V05_ SO MCP_SATA AVDD ,,
L 1YYz 2 :
0603 VOLTAGE=T. 05V
2516 |1C2517 |1(C2518 £02519 M7
U L 0URT L gt O AUF C25671 |t 8 |*C2569
% — 10% — 10% 0% OUF —— 4, 0. 1UF
. 3V é 3V é 3V é 3V 20% -1 0%
R 2 X5R 2 X5R 2 X5R 623V 5 5 4V 5 0%,
1 201 201 201 X5R X5R-1 X5R
603-1 402 201
MCP SO FSB (VTT) Power TRy = MCP 1. 05V CPU/ FSB/ MEM PLL Power
=PP1V05_S0_MCP_FSB » =PP1V05_SO_MCP_PLL_UF 220- OHM 2. 2A PP1V0O5 SO MCP_PLL_FSBMVEM
200 M 555 mA 1Y YY L2 : 70 mA =
0603
C2524 1 1 C2525 C2570i 1 C2571
4 72L§|; . %.G%OUF 4. 72L§ID=/U — gd%1UF - —
Vv .3V V .3V
xRt 2 28R PLACE_NEAR=R2570. 1: 50 mifPR} 2—|_ 5350 Z B8R
GND MCP PLL_FSB —A /\59//\,2
NECK-W DTH=0. 25 1718w
= AE?_%WCRI TI CAL olfbz
MCP 0.9V MAC/ SMU Power L2575 MCP 1. 05V PCl e/ SATA PLL Power
=PPOV9_ENET_MCP_RMGT 220- OHM 2. 2A PP1VO5_ SO MCP PLL_PEXSATA .,
1 2 —\ -
140 m 0603 VOLTAGE=T. 05V 325 m
c2528: [1c2529 cz575i 1 C2576 1 C2579 C
47UF 0. 1UF 477UF L g 1TUF - TUF
2% % % T, &% T, 8%
X5R.1 2 2 X5R X5R- 1 ;r 2 X5R 2 X5R
402 201 402 201 201
MCP 1.05V SATA Digital Power THRSO MCP 1.05V Core/ M sc PLL Power
s =PP1V05_S0_MCP_SATA DVDD 220- OHM 2. 2A PP1VO5_ SO _MCP PLL_CORE 1
100 mA 1YY Y L2 k- : 160 mA
0603 VOLTAGE=T. 05V
C2536 1 1 C2537 CZSSOi 1 C2581 1 C2584
477UF 0. TUF 477UF —L 0 1UF — 0. TUF
2% 0%, 2% 8% 8%
X5R-1 2 2 X5R X5R- 1 2 2 X5R 2 X5R
402 201 402 201 201
1 MCPHVDD: P3V3
= CRI TI CAL
MCP 3.3V PCl e/ SATA |/ O PLL Power L2590 MCP 3.3V PLL Power
205 =PP3V3_SO_MCP_HVDD » =PP3v3 SO MCP_PLL_UF _ FERR-240- OHV: 200MA PP3V3 SO MCP PLL HVDD
30 M 260 M 1 2 : 50 mMA
0402
C2541 ¢ 1C2542 CRI Tl CAL HVDDLDO: ADJ
4. 7U'c: O.DlUF MCPHVDD: P2V5 | MCPHVDD: P2V5 OM T TABLE R2591*
62 5 5 0V R2590* €259 T 665K
oy o2l 10K Loy U2590 )
2% 6: 1/ 20W
1/ 20W Xb| M C5365- 2. 5V M
201 020, 2 \VEN Ovour|s 2012
2 <Ra>|
= P2VBHVDD EN 3len NC P2VBHVDD FB
MCP 3. 3V/ 1.5V HDA Power @D HVDDLDO. ADJ
10 s =PP3V3RIV5_S0_MCP_HDA 2 R25921
70 mA 316K
1/2%%
C2548 * 1 C2549 201,
4. 72L,8||; (%)d%lUF <Rb> (Ra + Rb) / Rb, Rb ~ 320kChrms
= PART NUMBER | QrY REFERENCE DES | CRI TI CAL BOM OPTI ON
1 35352988 1 1C, M C5366, LDO REG, 2. 5V, 150MA, SC70 U2590 CRI TI CAL HVDDLDGO: FI XED
353S2979 1 1 C, LDO, TPS717, ADJ, 150MA, 3% SC70, HF U2590 CRI TI CAL HVDDLDO: ADJ
MCP 2. 0V- 3.3V RTC Power orBH cal
20105 PP3V3_G3_RTC L2595 MCP 3.3V DP & USB PLL Power
? uA (R®) 220- OHM- 2. PP3V3 SO _MCP PLL_DP_USB ,,
5 mA (SO) C2552 1 LYY T o 210 mA
4. Y%JI; 0603
(B:'ER\A{; 2 07 1 B
603 4. f— —
= PLACE_NEAR=R2595. 1: 50 ni | 2—|_ R(‘)253%5 2
GND MCP PLL_DP_USB 159/2
CRI TI CAL V\SNE: R LS R g
SYNC MASTER=K16 M_B SYNC DATE=07/ 07/ 2010
Q = -
MCP St andar d Decougl i ng
|
d} Appl e I nc. | 051-8379 |D
S 4.4.0

NOTI CE OF PROPRI ETARY PROPERTY:

EREIN | S THE
L I NC.

MCP 3. 3V MAC/ SMJU Power
A 20 185 _=PP3V3_ENET_ MCP_RMGT
300 mA
C%575§ 20 mMA
Ty
623% 1C2556
CERM 4. 7TUF . 1UF
603 20% 20%
6. 3V 10V
Germ 2 2 CErm
603 402
THE | NFORMAT| ON CONTAI NED _Hi
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FOLL!
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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MCP GFX Core Power
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Sy 2 2201 8,aY 2 2201
201 201
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"
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o 52 27 26 15 MEM A_BA<¥8 |pa1 A3 MEM A BA<IE8 [pa1
o6 32 27 26 15
o6 32 27 26 15 MEM A BA<2E3 a2 LA NC NN BA< BA2 L A3 NC
o6 32 27 26 21 15 MEM A CKEL®® |cxe MEM A CKE<@® [cke
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VEM CLOCK TERM NATI ON JEDEC recommends 30 Cmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, \E
Pl ace RC end term nation _
Pl ace Source Cterm at » =PPDDRVTT_SO_NEM A
w2120 o - MEM A_CKE<1> 702 361,,, 8 !
o8 27 26 15 EM A_VE_L 02 36 o VVV7 SWITWIKOZT { g ;]’5’(—)
o5 27 26 15 MEMA_QLK_N<0> g N A AES FO6—38 7 VA= - X
6 27 26 15 EM A_BA<2> 02 363V 6 5% 37WIX0Z0T [ T2 .
: %E_A e e o MEM A_QDT<1> QT30 s Vs —swaOz0T ) |7 SRV SR 1
w2015 EM 01 363 V\\ 6 oW ZWIX0Z0T
‘%—F e A QOT<0> 5% 32WAXUZ0T ¢
o 27 26 15 MEM A CLK P<0> ooy VEM A A<10> RP3702 364 5 e 4%1' 31 4%{]}3
o6 27 26 15 E—MEMLA_A<13> RP3707 363,/ 5% 32WX020T | % %
o0 21 20 15 Ey—VEM A A<2> RP3704 36 1,\\s oW 3zwmxoz0r_} —P RV ><5F:11_2 RV X5R- 1
o6 27 20 15 rmy— MEM A A<3> R3792""36 144\ 2 5% 32ZWIX020T [
o 27 20 15 Iy MEM A A<11> RP3707 3632, 7YYy owzowzor %
o 27 26 15 rmy— VEM A A<5> R3793_36 1 V2 SW3IZWX020T_{ |[1 ; 1 zi]JS
w0 0 0 1 MEM B_CLK N<0> 2 20 21 15 oy MEMUA_CKE<Q> 9536 2 7 SAZ0W 20T 7 WA WA 7TUF
o 27 26 15 rmy— VEM A A<1> L83 363 \AA/© ST SZWIROZOL T T AY 0 e o XSH 1
%,E 6 o 2 20 15 [y MENLA_A<12> 7037364,y 5 oW SZWX0Z0T_§ R R
: — o 27 20 15 Iy MEM A BA<1> [ Q% 362 ,\)\)\ 7 W SZWIX0Z0T ]
?12 RSJ e =1 20 15 > MEMCA_A<8> A% R EIVA me .
o6 27 26 15 MVEM A_A<Q> B2 3 6 OW IZWAXUZOL 1 |3 ; 1 zi]J
oo MEMB QLICRSO20 1 "ty g MEM_A_BA<Q> 09 361 m 5 oW Izvx0ZOT_} ! SATUF
T A W 32ZVWIX020T |
o 27 2 15 rmy— MEMA_A<14> LRIV ! ‘|; R xsF:JE B x5 1
oo sy MEM A CS 1 <0> %7?801 36 1,002 1 ;]’5'_8
o MEMA CS 1 <1> 1 2 SW20W 20T ¢ v
o 27 20 15y MEM A A<4> RP3706 362, VvV 5®20Ww 20T ¢ ‘|3 B X5R 1
o 27 20 15y MEMLA_A<7> 06 36 1 Vg 5% 3ZWX020T §
o 220 15 Iy MEM A CAS | 01 364 Vs Sw3zwxozor ]
_A_EA5_|—RP3_.51_3'6_2 YV 7 SW IZWIXUZ0T §
o6 27 26 15 LA_A<9> 1 8 1
o> MEM A A<9> 0736 ’\/\/va g"ﬂ SZVWX020T WAZ%’Q
0
—E RM X5R- 1
[
=PPDDRVTT_SO_MEM B
06 20 20 15 EM B_ODT<0> :
oo ey NEM B_CAS_L B avVvs Twsewomr 1], 03792
56 20 28 15 [T EM B_A<8> 8 mel_ %4
66 20 28 15 EM B_BA<2> 8 W 3ZVAX020T T T, g
e o MEM B RAS L rt5 362, V7 SWIZWXOZ0T_ T R =
w20 20 EM B_ODT<1> 1536 1\ g oW 3zwaxuZ0T ]
m = 5% 32WAX0Z201 ¢
o 20 20 15 ry—MEM _B_BA<0> RP3709 363 6 | 1 4;%'4
o 20 20 15 rmy— MEM B A<7> 10363 Ve SwWIZWX0Z0T_} %
o6 20 20 15 [y MEM B A<Q> 08 361 \VV\Vg 5w 3ZWxuZOT_} —P RM X5R- 1
o 20 20 15 Iy MEM B A<10> 09 362 V7 SWITWX0Z0T_{
o 29 20 15 rmy— MEM B A<B> 11 362 VVV7 swszwxozor |
0 29 25 21 15 ry— VEM B CKE<Q> 09 364,55 3ZWAXUZ0T_¢
6 20 20 15 oy VEM B A<6> 11363 Ve SWIZWX0T {1 |y z% §1 z%z
05 29 20 15y MEM B A<12> 08 362,/ 7 5% 32WIX020T 3 i} LA 7OF
66 29 28 15 MEMB CS 1 <1> 13 36 1,\\Vg 5% 32WiX020T [ |2 5 |
o0 2 20 15 g MEM B A<2> r08 363,/ 5WIZWXUZ0T_} —|— R X5R—11_2 RMOGR 1
o0 29 20 1 y—VEM B_CS 1 <0> L1 364 55U 3ZWAX020T 7
o 20 20 15 Iy MEM B A<T4> r tU7362 7 5%W 32WIX0Z0T ¢
o6 20 20 1 rmy— MEM B A<4> Lag 364 5 OSWIZWAXO20T T |3 z%& %%9
o6 20 20 15 [y MEM B BA<1> Yo 36 4 5 5 3ZWAX020T 7 %4 %4 =
o 29 20 15 Iy MEM B A<13> 0361 Vs m:, ! ‘|; R xsF:F Ay
o6 20 20 15 MEM B _A<3> 361 8 !
o e o NEMCB A<1> 36 2 v\ 7 swsevaxozor) |t 4;%9
o0 29 20 15y MEM B WE | 363 \/\n 6 oW SZWX020T %
o 20 20 21 15 rmy— VEM B CKE<1> 36 2 Va1 SW IZVAX020T P —|3 RM X5R- 1
0 20 20 15 Oy MEM B_A<9> gg 3 AN 6 zuﬂmd e
06 20 25 15 MEM B_A<11> 4 5
m =B AN ——sos2vaxozoT |1 732 %%3
= ogy] %& SATOF
_E o —IE %
?M X5R- ?M X5R-1
) S
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Menory Active Term nation
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
- =PP3V3_S3 VREFMRGN buffers at once or VRef source may be overl oaded.
RYE: VREFMRGN: YES
R3900 =PPVIT_S3_DDR BUF R3921
(SHORT, PP3V3 S3DT'\_/=REFNRG\I DAC , 28 1_0nA mex 1 oad 1 200 , PLACE_NEAR=U3230. El. 1: 2. 54MM
ng—% \[;TH:SZiI m * 1%
@E =3 VREFI\/RCG:13\1:9 \658 \C/%Eé:(l\)llia\l: YES uz@ow
1 1 VREFMRGN: YES 1
2.2\p — — goo UF CRI TI CAL C39201: o ThosH- VREFMRGN: YESH T ERE =M VREE o
V2 2 G VREFMRGN: YES 0. 18 — | %5 R3922 AGESo pRY0- 2
402" A U3900 6.2Y 2 vr 133
g R AL \ VREFMRGN DO BUF 1 2
VDD -
« mm_=1 2C VREFDACS_SCL dsc.  wsop VoUTAlL VREENRGN_DQ_DRAM + v CR VREFMRGN YES 16w PLACE NEARSR3921. 2: 1MM
n@—=12C VREFDACS SDA 7spA E voure2 '
90 8 voutd4 VREFVRGN CA DRAM
Addr =0x98( WR) / 0x99( RD) 10a1 Z vourgs | VREFMRGN_MEMVREG FBVREF L VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF share . R3923 .
go a DAC out put, cannot enabl e - VREFMRGN: YES 1,200 5 PLACE NEAR=US230.J8: 2. 54MM
both at the same tine! R3920 1%
%U/OOK 1/2h§,_gw
feow CRI Té ?L VREFVRGN: YESHTEEYREES3 NEI\: VREFCA 2 27 20 2
¥ ?25 24 VOLTAGE=D. 75V
N R39
201 L cL | VREFMRGN CA_BUF 1,\1/:§/3\z
R3910 = & VREFMRGN: YES M PLACE_NEARER3023. 2 1MM
SHRT,  pp3ys S3§é%E§m CTRL %
. mm
- . mm
VOLTAGE=3. 3V . CRI Tl CAL
@E VREFNRG\I.g YlES ) o VREFMRGN: YES
L§F 1 Vool VREFMRGN: YES
10% —T1— 1
6.3V U3910 R3925
& PR Foow
(oo) PoLE ME
3lno P17 " VREFVRGN_DO_DRAM EN 2201
Addr =0x30( WR) / 0x31( RD 4A1L P2 9
(R (RD) [ 5a Pa 10" VREFMRGN CA DRAM EN =
P4l
P é(NCVREFNRG\I MEMVREG EN
o =1 2C PCA9557D SCL lscL Pe[ 13, No( RSVD f or  FBVREF)
=1 2C PCA9557D_SDA 2|spa p7 14 VREFMRGN CPUGTLREF_EN
THRM RESET*515
PAD GN\D
~ |
- PCA9557D RESET_L
RST* on 'platformreset’ so that system
wat chdog wi || di sabl e margining.
NOTE: Margining will be disabled across all
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF nargining circuit stuffed
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON VREFVRGN:[YES R T AL
11750002 2 | RES, MF, 1/ 20W 0.0 OHM 5, 0201, SMD R3921, R3923 VREFMRGN: NO C39401 B VREFMRGN: YES
O pigy== L=l Sl yaxaes R3942
B8R 2 c | VREFNRGN MEMVREG BUE 22 8%  DDRREG FB —
¢ VREFMRGN: YES 1/]2/w PLACE_NEAR=R7320. 2: 1nm
+ V.
1
Page Not es S
Power aliases required by this page: 'R3940 | TI CAL
- =PP3V3_S3_VREFMVRGN 100K r 5 ?4 VREFMRGN: YES
- =PPVTT_S3_DDR_BUF 1/ 20w \Vl\ 25% R3944
Signal aliases required by this page: Pt A | VREFMRGN CPUGTLREE_BUE 12972 CcPU GILREF o o
- =1 2C_VREFDACS_SCL 74 VREFMRGN: YES 1/58w PLACE_NEAR=R1005. 2: 1mm
- =1 2C_VREFDACS_SDA = v z“o%*g
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi ni ng 1R3945
Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Margi ni ng %Z’zow
Crcuitry. 2201
MEM VREF DQ | MEM VREF CA MEM VREG CPU GTLREF ( FSB) AL C ML el D_ATE:(_” 22010
DAC Channel - A C D D FSB/ DDR3 Vref Mar gi ni ng
. waz |
PCA9557D Pi n: 1 3 5 7 d} Appl e I nc 051-8379 | D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 0.7V (DAC. 0x8B) ® 4 4.0
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 0. 200V - 1.050V (+/- 500nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0Ox74 0. 000V - 1.501V (0x00 - 0Ox74 0. 000V - 1.191V (0x00 - 0x5C PREPRIETANG | PROPERIY OF - APPLE COMPOTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +750UA - -528uA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 39 OF 110
DAC step size: 7.69nmV / step @ output 8.59nV / step @ out put 9.24nV |/ step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 33 OF 73
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3

Al RPORT

3V S3 WLAN FET

MOSFET

TPCP8102

CHANNEL

P- TYPE

RDS( QN

20-30 MOHM @. 5V

LOADI NG

0.750 A (EDP)

M N_LINE WDTH=1 mm
NECK_W DTH=0. 25

MN N mn
VaTAcess. 3y PP V3

CRI Tl CAL

%4@;@ T%Q‘:i@

W Fl_EVENT_ Ly + o

1 8 4

1 8 4

+é

+14

PCIE_AP_R2D GuN...,

«PCIE_AP_R2D_N 1)} 2 0. 1UF

Béb 201 X5R

PLACEMENT_NOTE=Pl ace close to J4001
PLACEMENT_NOTE=Pl ace close to J4001

Cin'O?l PCl E_AP_R2D &P,m
0. 1UF10% 6. 3vx5201

PCl E_CLK100M ARgN. ...,
PCl E_CLK100M ARgP. ....

+.PCIE_AP_R2D P

B5

PCI E_AP_ DR 716 67
PCl E_AP_DPR 716 67

PCl E_WAKE gy . ..

BLUETOOTH

USB BT 718 6

1

USB_BT 710 6

=PP3V3_S3_BT ..,

1

c4opp
e

Nl =

PLACEMENT_NOTE=PI ace cl

PLACEMENT_NOTE=PI ace cl ose to Q4050

0

. |
e T :
\wANCRR, 2PB3VS_ve AN —%d .
0 —09

%98

foagpl oo

osg to Q4050 % gl

PLACE_NEAR=J4001. 27: 1. 5rm

DLY = 60 M5 +/-

R4 g%%?% ; %1

201 201

| SNS Al RPORT g

e :Ril&%o o
P3V3W AN_SS PM W ANEN L
W

1/
1

=PP3V3_S3_W.AN...

20% 060%1_

CR THCAL g%gg(z_

2
P3V3W AN V&;:l

. AP_RESET_CONN4/

L AP_CLKREQ Q L 7

VDD
L U4002
SLGAAPOI6V,
TDFN

AP_RESET b -
AP_PVR_ENm...

AP_CLKRE@- .«

R4 ?f%%

SYNC MASTER=K16 M._B SYNC DATE=0//07/ 2010
T

=PP3v3_s3 WAN

X21 W RELESS CONNECTOR
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SATA SSD

CRI Tl CAL

s’s‘br:’&?g%

3
<n
&

PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

e

NEAR=J4501. 1: 1. 5nrm

TP_SSD_RSRVD

NIRIO

g5

o . SATA_HDD D2R C P C4516“2
v SATA_ HDD_D2R C N (AT

%MEEES

OHDDR

=PP3V3_S0_HDD

%ﬁfgpégbm

| SNS_HDD_Rory . -

SATA_HDD_D2R B s o

109%0VX5R201
PLA%ENAR:ﬂﬁsgl. 4:1.5

SATA_HDD_D2R_Nem s o

L2
0. O]_UF-I [10%0VX5R201

4510

000 | 0000 o 000000000
29 29

« ' SATA HDD_R2D_
o SATA_HDD_R2|D
R4510
SMC HDD OOB TEMP lconm N SMC_HDD QOB _TEMP ..,
g 1/%26’W
R4511
SMC_HDD_TEMP_CTL_CONN LASA2 SMC_HDD _TEMP_CTL ..,
5%
1/ 20W
M

0. OlUFI

PLACE NEAR=J4501. 7: 1. 5MV

_| SATA _HDD_R2D_Cf.: «
o OlU TO%OVX5R201

SATA_HDD_R2D_Gxf e
10%0VX5R201

PLACE_NEAR=J4501. 8: 1. 5MV

| SNS_HDD_Nyers -

SYNC MASTER=K16 M._B

SYNC DATE=07/07/201

TTILE

SATA CONNECTOR

BTG ROV
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Port Power Sw tch

CRI TI CAL CEI4 Té ggl_ .
, =PP5V_S3_RTUSB R FERR- 220- O 2. 5A R ght USB Port
2lin o oml? PP5V S3 RTUSB A ILIM , 1 2 , PP5V S3 RTUSB A F
MsoP - X 0603 — -
w0 o USB_EXTA OC L ' 8ocr %N;E@Wm g7%2{"601_—, . N 3787
= 3 6 .
5737 7 D USB_PWR_EN | ? < 221 T2, 0. 01 ;::7) PLACE_NEAR=J4600. 1: 3 nm CRI Tl CAL
| o cigmz | TL CAL J4600
TUREE | o5 . oo Rl gl ¥ T o
1 1 aD_TPAD 1 90- OMA N
C‘J!OGO%'Q_; 104 == == Gyt Uk 1| o = 10UF = LS pLACE NEAR=D4600. 2:2 *O
20% 20% 9 go% - | .28
poLy. SatY 2 Gxg{z 2 ECV' 2 &gV n e USB_EXTA MUXED N 4 YYY L3, USB LT1 N =
CASE- B2 SM 6 603 R o
C J_ n e USB_EXTA MUXED P LYY Y L2 USB LT1 P s:»g
= PLACE_NEAR=D4600. 3: 2 nm - 15
4 3 5 2 6
c2P 2 o +—O

USB/ SMC Debu g VLU X iﬁiﬂn ! 514- 0740

= MOUSBMUX D4600
» SPP3VAZ_COH SMOUSBMX RCLAMPO502N| D4600. 4 PLACE_NEAR=J4600. 3: 2 nm

SLP1210N6 D4600. 5 PLACE_NEAR=J4600. 2: 2 nm
SMC_DEBUG. YES CRI TI CAL
B 6501 'R4650
0. 1UF —L CRI TI CAl 10K
6_1L§°/ K »| SMC_DEBUG YES Eé"zow
53 i 2961
1050 30 7 ry—SMC RX L 5 |w v+ 1 (USB EXTA MIXED P)
039 30 7 SMC TX L 4 |w 650 Y-12 (USB EXTA MIXED N)
< — - L
PI 3USB102ZLE
o8 18 CE USB_EXTA P 7 |os TQFN
o0 15 @y—USB_EXTA N 6 |5
8 Joer seLl 10 USB_DEBUGPRT _EN L am =
G\D SEL=0 Choose SMC
| S GNAL_MCDEL=USB_M.J SEL=1 Choose USB

SME_DEBUG NO
= R4651
1 0 2

5%
1770w

201
SME_DEBUG NO
R4(352

1 2

1/5 /W
201

SYNC MASTER=K16 M._B SYNC DATE=07/07/201

T

Ext ernal USB Connectors

BTG OVEET |
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®
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LI O CONNECTCOR

J4700
AXK736327G
F- ST- SM
3
10 OTeT
0 o2
7 HDA_SYNC 5 00O 6 USB EXTD P 7 18 68
7 HDA_SDI NO 716 ots8 USB EXTD N ; 10 o
915 ol10

;HDA BIT OLK 11155112 USB CAMVERA P ; 15 e
7 HDA_SDOUT 13 | 5 ol 14 USB_CAVERA N 7 15 65 _

I 1o &PP3V3 SO AUDIO; 4
7 =12C M KEY SCL 17 1 5 o418 SPKRANP INR P 7 45 72 700 *
, =1 2C M KEY SDA 19 1 5 020 SPKRAMP INR N 745 71 0.1ur
;=12C LIO SCL 21 | 5 ol22 537 2| PLACE NEAR=34700. 20: 1. 51m
,=12C LI O SDA 23 00 24 USB EXTD OC L7 13 201
;AUD I 2C INT L 25 00O 26 =USB PWR EN_; 35 s7 =PP3V42 ONEW RE ; g =
, AUD | P_PERI PHERAL DET 27 o o}-28 SMC BC ACOK 7 g 38 39 710 1
7 AUD | PHS SW TCH EN 29 00 30 SYS ONEWRE  ; 35 0. 1
2 AUD GPIO 3 31 15 ot32 Jio%
; HDA RST L 33 |5 olsa =PP1VBRIVE SQ AUDIO7s o 2| PHACENEARSI4700.30: 2 omm

—33 10 O'Jﬁ—J 4720 1
0. 1UF =
38 10%
—0 oo 2| PLACE_NEAR=34700. 32: 1. 5mm
51650862 L

SYNC_NASTER=N A SYNC DATE=N A A

"7 LI O CONNECTORS

TG NOVEEr T
d} Appl e | nc. 051-8379 | D
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8 7 6 5 4 3 2 1

NOTE: Unused pins have "SMC _Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
0 _PP3V3_S5_AVREF_SMC
2 s =PP3V3_S5_SMC
OVl T_TABLE
C4902 1 C4906
22UF —— . 1UF
200 —— %
X5R: ceggt 2 g\n
( EXCARD_PWR_EN) P1 P10 L4900 P60, PM EN
% 787 L
T SMC_RSTGATE_ L P11 HSLEE_%F” Poil K12 g NG = SNCBY\F;/aS_S:uzteoo. E1:D2:5 mm
57 a9 25 ry—ALL_SYS PWRGD e Al2 |P12 (1 CF 3) P62l Kil g s NC
s> RSMRST PWRGD g BI3 [PI3 P63 112 gy 5
NCx o1 JP1a M T_TABLE Poa| K13 g '~ SMC ADAPTER EN g v w0 o S L
w@nPMRSMRST L~~~ o a3 lpis P65 J10 g s NC EEEERE R 29T
saplMP VRON =~ o a2 lrs PG| 111 e SMC PROCHOT 3 3 L amw P s CERM X551 2 9
wam PMPWRBTN L o D10 P17 P67| HI2 gu  SMC BIL BUTTONL  +jw 5 1 R4909! RA901 _—
L SMoP20 o oislemo Pl MO o SMCCPUISENSE . BYPASS=U4900. M.2: L9: 5 00 e 10K ¢ 5 10K
NCx—gu—ELL_[P21 P71 SMC _CPU_VSENSE . h=ravs 1 288 ow
NCx—eu—D12 P22 P72l L10 gu  SMC GPU ISENSE =~ +mqw sor 3 201, ],201
NCx—egp—ELL [P23 Pl M1 g SMC GPU VSENSE s ¢ (R Ve MDL
" poa ot 74 N_| SENSE o OM T_TABLE | I ~*to\C KBC MOE e
NCx—eu—EL12_{P25 P75_Mﬁ_.% a2 50 40 39 7 @M_‘_&C RES* -
2 _SMC_BMON_ MUX_SEL e—F13 |P26 P76| N3 SMC _BATT_| SENSE am «
x—gu—E10 P27 PI7L 112 g SMC NB M SC | SENSE s SMC_XTAL A3 [XTAL
s a0 3 _SMC EXTAL A2 |EXTAL NV | ES SMe NM panu R
wao gy LPC ADSO> ey A9 P30 POl A7 g SMC WAKE SCI L mrmyes
68 40 19 7@%& P31 P81l B6 g % NC
68 40 19 7@%& P32 PSZL‘&@ 7 19 a0
IO, LPC_AD<3> P33 Po3 LPC_PVRDWN L i ETRST| 5 g N%"’%TTUF":SFT L am«
wonw PG FRAVE L~~~ .y A8 IPa4 Peal A6 g  SMOTX L ~~~  yvraswmasao Avss|_L9
2D SMCLRESET L oo lpss Pos| B g SMCRXL amiawmea L~ VsS— R4902  ['R4998 |'R4903
o 2 prmy_LPC_CLK33M SMC - D7 P36 PB6| 6 qup(QC) SMB MOGMI CLK  meya 250w 2/%0w 270w
o™ g
40 19 7@%&%7 pgoa]_‘lr_.%@7 a0 46 89 dd g Xvwé’\?oo zgél zgél zgél
s 7 (T} SMC HDD TEMP_CTL - ™ _|p4o po1l & - SMC_BC ACK a7 o 2 54t 1
5 7 [T SMC_HDD OOB TEMP - A5 |Pa1 PO2L H2 gy SMC PME S4 L am » «©
n@> SVB_MGMI_DATA Q0 o= 54 P12 P93 PM SLP_S3_ L 7 19 39 57 = L
% O SMV5_ONOFFE_L - AL P43 Po4l HA g PM SLP_S4 L a7 e s =
¢ 2 |paa pPos|_& * PM SLP_S5 L am
%:E - B2 |p4s Po6|_F4 Py PM CLK32K SUSCLK am) 2 o8 L G\D_SMC_AVSS 55 22
s (@ SMC _GFX THROTTLE L - Cl |p46 PI7| Fl gy (OC) SMB_0_SO_DATA aD «
w@m—SMC SYS KBDLED o 3 (P47
40 39 38 36 7 SMC TX L & |P50
403935367% SMC RX L ; F3 |p51
m@—SL/B—Q—@—L(—m)—“—E‘— P52
(DEBUG_SW 1) s SMC_PAQ - N3_[PAO |-L|é4sg;? 597 PEO| KL ga  SMC CASE OPEN s
( DEBUG_SW 2) 3 SMC_PA1 - NL|pA1 LGA- HF PE1| J3 - SMC_TCK am e
2 PM SYSRST L PA2 (2 OF 3) PE2| K2 - SMC_TDI am s
55 <O} USB_DEBUGPRT_EN L (QC) - M |PA3 PE3[_J1 - SMC_TDO 7 39 40
- M_EVENT_L PAd OM T_TABLE PE| K4 - SMC_TNS @@ —_—
% 34 7CBY WFI _EVENT L (O0) g 1 _|pAs PFOl_K5 Py SMC_G3H PONERON L am
@@ME:“A o Pril N .  SMCSYSLED g
PF2| M6 = SMC LID QY 7 %0 46 4
X B8 |PBO PF3|_L5 :. x NC
o m SMC RUNTIME sa L "ol PRl 15 x NG
D SMC_ODD DETECT > B9 _|PB2 PF5[_N4 - SMC_MCP_SAFE_MODE oD
s T} SMC SLPS5_L - AL0 |PB3 PF6L_L4 - NC
( EXCARD_CP) 3 _SMC_PB4 - C10_|PB4 PR7| ML g S NC
NCx—equ——2B10 |PB5 PO
(EXCARD_CC_L) 33%—%%233 pm_uz_‘.bﬂ_%m—@w NOTE: SMS Interrupt can be active high or low, renanme net accordingly.
B L ——— PG2) SMVB_BSA_DATA a If SMB interrupt is not used, pull up to SMC rail.
as @Mm—‘¢ PCO P@W—“M)ME a1
9 SMC FAN 1_CTL PC1 PGa|_K6 b -((I:) SMVB_A_S3_DATA P X
9 SMC FAN 2 _CTL PC2 PG5 SMB_A S3_CLK a1
% SMC_FAN 3_CTL - H13 |pc3 PGB|_ ML o= (OC) SMB_B_SO0_DATA D«
s D SMC_FAN O_TACH > Glo |pca PG7|_L6 - -((!I) SMB_B _SO_CLK o
s D SMC FAN 1_TACH > G2 |pcs - SMC PROCHOT -
30 SMC_FAN 2_TACH H11l |Pce
. SMC EAN 3 TACH o7 PHL|_F2 -> SMC _THRMIRI P oo
B e A — pre_a2 - NC H8S2117- R
» o> SMB_X_AXI S -> Mo |poo Pra|_ad - SMC_PH3 % (SMC_PECI )
> SME_Y_AXI S - N |PD1 pral_B3 = N\C ( SMC_PECI _VREF)
orm—oMS Z AXLS 000 g KIO JPD2 PHEL G4 o s NC ( SMC_PECI _VSTP)
w SMC_ANALOG | D PG
39 SMC_NB_CORE | SENSE PD4
s D SMC _NB_DDR | SENSE > N8 |PDs
» rm—SMC_ADC14 - K9 _|PD6 SYNC VASTER=K16 M.B SYNC DATE=0// 07/ 2010
caomm—SMC ADCIS 9 17 POV Tt SNC
d} Appl e | nc. 5 8379
8 4.4.0
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SMC Reset "Button", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
. _=PP3V3_S0_SMC
w00 =PP3V3_S5_SMC
» =PPVI N_S5_SMCVREF
Deskt ops: 5V 'R5061 'R5060
Mobi | es: 3. 42V 100K 10K
. - ® IR5000 ow 2/%0w
1L§°/—— Vi 5010 VIN 1K 2201 2201 TO SMC
6.3V 20W
CEF*MZ{ 35 2 VREF- 3. 3V- VDET- 3. 0V 2%1 §SME PROCHOL 3 3 L o =
w57 my—SMC_TPAD _RST_L 6WRIFY  Goo03048  RESET* S SMC_RESET L oD 7 % w0 6
1639 3 7 [y SMC_ONOFF_L 7 Mo PP3V3 S5 AVREF SMC . b |1 B060
SMC_MANUAL_RST L 4 |peLAY REFOUT| 8 R BHES: 1 m [ DVB53DOWV
T =3. SOT- 563
oM T ap B CPU _PROCHOT _BUF 2|6 !':
IR5001 1 ~ o| OM T_TABLE
9, %.5910%/ L 50251 |1 65 p TO CPU R5062 060
T/ 10w N Y —— Jao 3. 3K 5 s
Bz £ Gig EE zg}{ o o 10— CPUPROCHOL_L__o 1AW 2 CPU_PROCHOT_L_R P DVB53D0LV °
SI LK_PART=SMC_RST 6 201 1/%8w SOT- 563
OF o BOTTAM =1 GND SMC AVSS 540 w0 olo 2 059
MR1* and MR2* nust both be |ow to cause manual reset. Moy PTH=0- 1 mn ;‘ %"5@3’,\37':5‘\'35
Used on nobiles to support SMC reset via keyboard. L =
NOTE: Internal pull-ups are to VIN, not V+. ssz
1
SMC_PROCHOT am
Debug Power "Buttons" . -
g SMC Al i ases o 14 10 o PM_THRMIRI P_L
CDBI _ 3D
RS(?\LI1 * RS L SENSE = SWB XLAMLS e n A%EKI??FEAPE
» SMC WAN | SENSE — SMBY AXIS o - > | Sor5e3
VAKE_BASE=TRUE +—
1/ 13W «» SMC_HDD | SENSE — SMS Z AXIS o =
65, SMC CSEEG | SENSE _ ADC14 715 % s
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN ** NARE BASE= IROE SENS! = SMC oD < SMC THRMIR! P
PLACEI\/ENT NOTEs: SMC LCDBKLT VSENSE — SMC ADC15 oD v < L < @
= Place R5014 on TOP side » SMC I\/CP OO?E | SENSE SMC NB_CORE | SENSE .
Pl ace R5015 on BOTTOM si de
. DDR_| SENSE
. srvt;vvu: SENS SMC_NB_DDR_| SENSE w0 SMC Pul | - ups
.. SMC_1V5S53 | SENSE SMC_NB_M SC | SENSE w0 —PP3V3 S5 SMC
] = 39 388 =
TP_SMC_ANALOG | D — SMC ANALOG I D o
VAKE_BASE=TRUE
SMC Crystal GCircuit e SNC_GPULLSERSE . = SMC_PAQ R 020K L A 2erroow—r—zor
_BASE= SMC_PA1 100K 1 2 P
= SMCMCP VSENSE — SMC GPU VSENSE o - * oM Fea D088 10K 1m2 W TIW 20T
VAKE_BASE=TRUE Y% 17 Z20W 20T
R5010 C'i-'>50P1FO wmm_SMC GEX THROTTLE L SMC | G THROTTLE L oD 5
SMC XTAL 1,2, 2 SMC XTAL R 17|12 =i 1 a0 0 50 7 _SMC_ONCEE_L R2070 10K 1,ppn 2
w AY ! 1 o SNE LN L _ _=SMC SMS INT oo~ w037 SMC_LID R5071 100K 1 \\/z 5% T720W W20
120w CRI TI CALl %5% B - o o0 s SMC_TX_L R5073 ™ 10K 1, \\/2 5% 1720w VF 20T
261 5010 * 0 0 K — p 5. 2o 00 o0 1 SMC_RX_L 5074 100K 1 /"2 5% TT20W W 20T
20. O0ONHZ &5 201 = = = "M\ 5% T ZoW 20T
5X3.2- SM c5011 w37 _SMC TV R5077 10K LAAAZ
2 1?:35 R5096 105+ _SMC_TDO 28;8 10K 1 \\A72 i ﬁga g igi
55 _SMC_EXTAL 1 0 4038 7 _SMC_TDI 10K 1 2 >
1 58 SMC_MCP_SAFE_MODE 1 2 MCP_SPKR oo w0 o MG TCK 5080 10K 1.V, 5% 20w W 20T
E‘B/g 1 e 1/5&8@ o R5040 10K NN\ 55T 20w W 20T
- SMC_ODD DETECT 1 2
0 201 - SMC_BI L_BUTTON L 5081 10K mz S%_17Z20W W 201
DP_PWR: SO . a7 0 7 _SMC_BC_ACOK «g):z 470K 1/\/\/\/ Z“n i;;gx zl—F ;gi
— VI SMC_GFX_OVERTEMP_L R509 10K 1 2 O%
R5020 + + _SMC_G3H_POVERON L R5098 100K 2 W/ 9% 1720w W20
57 38 19 7 [T PM SLP_S3_L 1W\’2 DP_PWR_EN 5% 17 20W MF 20T
DPT?PSVROéslm 1/;\§§w 4+ — =DP PWR EN o . _SMB_INT_L R5093 10K 1 2
- =—-"——— oo 5
» > SMC_SLPS5_L i 2 . _PP3V3_WAN F
5%
120w . NO STUFF
2@3 DPTQP\AR50232NC warr WFI_EVENT L R5089 10K AN 5w 2ot
SySt em ( Sl eep) LED G rcuit w5 q—SMG_DP_HPD_L LA A—DP_EXT_HPD L o s =PP3V: Pl
/M PLACE_NEAR=Q9441. 2°5 nm
. =PP5V_S3 SYSLED i s SMo PVE S4 L RS076 100Kz 2 o o
SILI|SIL Unused Pi ns
R5031' ['R5030 SMC Pul | - downs
528 » > SMS_ONCEE_L —_ TP SVB_ONCEF L
asW ;’FIGW il o s 15 _SMC_ADAPTER EN R5085 10K 1 2
ask,[ % . SMC_CASE_OPEN R5086 10K 1\ 5 [5% 120w W 20T
SYS LED ILIM s SMC_SYS KBDLED — TP _SMC_SYS KBDLED DP PWR SO
SYS LED L_VDI V 5 SMC FAN 1_CTL — TP _SMC_FAN 1 CTL w0 _SMC DP_HPD L R5090 100K Tan 2
SiL ™ —TAKE BASE=TRUE NN 5% ZoW—W—20T
R5 032" Th SMC FAN 1 TACH — SMC FAN 1 _TACH o - 4
SRS of 5| a4 - > SMC_FAN 2_CTL — NC SMC_FAN 2 CTL
1/16W —_— al = ) =
6%, D_‘ B El | siL NG SMZ EAN 2 TACH = SMC FAN 2 TACH o
SYS LED L {D' _@ QS%%SOUV + o> SMC_EAN 3_CTL = N NC SM:: EAN 3 CTL _ SYN(%I ll\/LAtSTERbKIG M_B SYNC DATE=07/ 07/ 2010
H SOT- 563 = -
& = NC SV FAN S TACH "SMC FAN 3_TACH —— SMC Support
8 « (o> SMC_RSTGATE L — TP SMC RSTGATE L d} Appl e I nc. 05 8379
o I - > SMC_P10 — TP S\C P10 o 4.4.0
1 . Ve P20 S srvc on NOTI CE OF PROPRI ETARY PROPERTY:
— E TROE THE | NFORNMAT| ON_CONTAI NED HEREI N | S THE
* mSMC_SYS_LED SYS_LED ANCDE w0 » o> SMC_P24 — TP SMC P24 e POBLOSOR AGRERS TO THE FaLLom G~ ' N
D — WMAKE_BASE= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 50 OF 110
5 [T SMC PH3 = TP_SMC_ FRI-LE Il NOT TO REPRODUCE OR COPY I T
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L PC+SPI

Connect or

CRI Tl CAL
LPCPLUS
J5100
55909- 0374
M ST- SM
s 7 =PP3V3_S5_LPCPLUS 31 ) 32
s - _=PP5V_S0_LPCPLUS ~
HIPNE - LPC CLK33M LPCPLUS 72 o
o0 38 19 7CES IEEE ﬁ(lb 0 0l e IEEE ﬁ? T 7 19 30 0
o 38 19 7. > " 5 > 719 38 6
< - gg PR o g D
68 a0 7 _SPI _ALT_MOSI - 9o ok - SPI ROM USE_M_B oo 7 e 47
w7 SPL_ALT_M SO DT Dl SPI _ALT CLK 7 20 65
e s 10 7 rmy—LPC FRAVE L ML Dol YR SPI_ALT CS L 7 a0 68
w 10 7 o PM_CLKRUN L 50 0% qgua | LPC SERIRO a7
20 20 7 qoom—SMC_TMVB PEEY] D T '=' LPC PWRDWN L amo e
2 7 > LPCPLUS RESET L T Dbl ECR S SMC_TDI oD 7 % %
30 38 7 (OO} SMC_TDO - 21 0022 - SMC_TCK oo 7 @ o
w7 r—SMC TRST L - 200l o SMC RESET_L [0 7 36 3 50
s 7 o—SMCS_MDL - L] DA L SMC _NM o 7
%0 3 50 7 o SMC_TX_L - 20018 o [ SMCRXL [ 7 36 3
29 5 130 - LPCPLUS GPI O o 7
33 M\ 34
N\
516S0573

SPI

Bus Series Term nati on

SPI _ALT_M SO 46

SPI _ALT_MOSL ; 0 o6
SPL_ALT CLK - 100
SPI_ALT_CS L » 00
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 M
2201 2201 2201 2201
R5110 R5120
o m_SPL_CS0 R L 1,\}§\/zsaspl Cs0_L 1247, spl MB CS L om0
1/5/W 1/5/W
RE111 Ay R121 A
o o mm—SPL_COLK R 1,\/§\/2 s SPI_CLK LAANZ SPI_MB OK g
5% 5%
1/ 20w 1770w
R5112 M R5122 1
« o > SPL_MOSI_R 1,35 2 o SPI _MVOSI A SPI_M.B_MOSI g or o0
5% 5%
1/ W 1/ W
1 R51123 1
w1 oy SPL_M SO 1,55 2 SPI_M.B M SO (s
5%
1/ W

EFI

. _=PP3V3_S0_DEBUGROM

1

Debug ROM

EFI _DEBUG EFl_DEBUG r| pep
R5101' |'R5103 C5101
0 0 0. 1UF —— d EFI _DEBUG
%, Y .
1/ zé‘w ow 8BY T cC
201,( |,201 G U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA (g
DEBUGROM _E1 2k
6 = JIGROM
NO STUFF NO STUFF 7 wcm TICALsai 6 =1 2C DEBUGROM SCL_qm SYNC. VAT ER=R16 M5B SYNC. DATE=077 07/ 2010
R5102'| [*R5104 — E0/ NooL Ly ne 1D
0l o vss LPC+SPI Debug Connect or
uzg}@‘} Eé%ow 4 T O waz |
2,[ ), 8 d} Appl e | nc |051—8379|D
8 4.4.0
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6

=) 4

3

2 1

MCP89 SMBus " 0"

» =PP3V3_S0_SMBUS MCP_ 0O

MCP89 R5200°
UL400 y 2152
( MASTER) j}lévz

Connecti ons

0" SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC 0_SO

SMC

5201 | LP8545 (Bklt)
1K U970
2%50‘” (Wite: 0x58 Read: 0x59)

=12C BKL_1_SCL 62

s 10 SVBUS MCP O _CLK
VAKE_BASE=TRUE

=12C BKL_1_SDA 62

NO STUFF NO STUFF
SNC R5250!] |'RB251
RS, Dz 3
2 12 2 1

2 SMB_0_S0_CLK —mSNBUSSNCOSOSCL

» SMB_0_S0_DATA

s 10 SMBUS MCP 0 DATA — SNBUS SMC 0 SO SDA
VAKE_BASE=TRUE —  MAKE_BASE=TRUE
J L I|
DPI 2C: SMC DPI 2C: SMC
DPI 2C: MCP 1 1
XDP Connect or R5241 R5242' ['R5243 I nternal DP
J1300 AU s 3T, J9000
( MASTER) 2AAN §¥V % (See Tabl e)
J 1/520/6’w 201,
13 =1 2C_XDP_SCL — 201 n |2 TCO\IRDtSCL = =1 2C TCON_SCL 7 59
5 =1 2C XDP_SDA = DPI 2C: MCP n12C TOO\I SDA — =12C TCON _SDA 7 50
) R5240 \
2 1
(* = Multiple options)
5%
Vr e]:Jsgo[o)ACS i | nternal DP K16 K99
) - ) amsung LGD | Sanmsung LGD AUO
(Wite: 0x98 Read: 0x99) Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N Y * Y *
Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N *
s =1 2C VREFDACS_SCL  — DVR - (Wite: Ox4E Read: O0x4F) Y Y Y Y N

s =1 2C_ VREFDACS_SDA —

Mar gi n Contr ol
u3910

(Wite: 0x30 Read: 0x31)

s =1 2C PCA9557D SCL

s =1 2C_PCA9557D SDA —

EFI Debug Seri al
u5101
(Wite: OxAC/ OXAE
Read OxAD/OxAF)
o =1 2C DEBUGROM S

SMC "Battery A"

. =PP3V42_G3H_SMBUS_SMC_BSA

SMBus Connecti ons

1 1
SMC R5280') ['R5281 | Battery Charger
U4900 '1/21% 1%20w | SL6259 - U7000
( MASTER) : % (Wite: 0x12 Read: 0x13)
12 2 1
s SMB_BSA CLK — 70 7 SMBUS SMC BSA SCL — =SMBUS CHGR SCL 0
—— WAKE_BASE=TRUE =
s SMB_BSA DATA 70 7 SVBUS §¥ELEBSA SDA = =SMBUS_CHGR SDA 0
J B L
Battery
J6950
Batt er Yy (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) _ —SVBUS
Battery LED Driver - (Wite: 0x36 Read: 0x37) = BALL St -
Battery Tenp - (Wite: 0x90 Read: 0x91) — =SMBUS BATT SDA 9
L

J4700 (LIO Oonklector)
(Wite: Ox72 Read: 0x73)

=12C M KEY_SCL 77

w0 =1 2C_DEBUGROM SDA —

— =12C M KEY_ SDA 737

SMC "A" SMBus Connecti ons

NOTE: SMC RMT bus renmmi ns powered and nmay be active in S3 state
. =PP3V3_S3_SMBUS_SMC A _S3

SMC R5270') ['R5271 | Left I/0 Board
4900 u zﬁﬂy_\//% Toow J4700
( MASTER) (See Tabl e)
201, 2201
s SMB A S3_CLK —| = SMBUS SMC A S3 SCL — =12C LIO SCL
s SMB_A S3_DATA —{ 7 SMBUS SMC A S3 SDA — =12C LIO SDA
— MAKE_BASE=TRUE —
J L
Left 1/0O Board
ALS - N A (Feature Renpved)

Finstack Tenp - (Wite: 0x98 Read: 0x99)

SMC " Managenent

» =PP3V3_S5_ SMBUS_SMC MGMI

SMBus Connecti ons

The bus formerly known as “"Battery B"

SMC

U4900
( MASTER)

22 SMB_MGMI_CLK

R52901 IR5291
353 S S
ow
YO, zyél

22 SMB_MGMI_DATA

— 70 SMBUS SMC MGMT_SCL
—  WNAKE_BASE=TRUE

— 0 SMBUS SMC_MGMT_SDA
—  MAKE_BASE=RUE

Track (!oad
J570
(Wite: 0x90 Read: 0x91)
= =1 2C TPAD SCL 7 a6
= =1 2C TPAD_ SDA 7 a6

MCP89 SMBus " 1"

» =PP3V3_SO0_SMBUS MCP_1

Connecti ons

B" SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC B SO

SMC

NO STUFF NO STUFF
MCP89 R5230 |'R5231 SMC R5260') |'R5261 CPU Tenp
u1400 1/‘2 % 6‘éow u4900 1/‘2 %% f@f’w EMC1413: U5515
(Wite: OXEO Read: OxE1l) N ¥ ( MASTER) N ¥ (Wite: 0x98 Read: 0x99)
2 2 2 2
s 10 SVBUS N_(}PRDtl CLK s SMB_B_SO_CLK — 2 _SVBUS S_l\]/CRu:B SO_SCL — =12C CPUTHVENS SCL ..
o 10 SVBUS I\/_KT,PRDtl DATA . SMB_B_SO_DATA — SVBUS S_I\IICMB SO_SDA — =12C CPUTHVENS SDA ..
_ 1| ) B I
R5235'| |'R5236
MCP89 SMBus 1 is slave port to U2 % 0°%ow
access internal thernal diodes.
201, 2201
Anot her sl ave port is avail able l |VCP Te
at 0x10/0x11l, probably not used. EMCL413: U5535
(Wite: OxD8 Read: 0xD9)

— =12C MCPTHVBNS SCL ..
— =12C MCPTHVENS SDA ..

SYNC MASTER=K16 M._B SYNC DATE=0//07/ 2010

K16/ K99 SMus Connect i ons

d} Appl e I nc.
®
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. DDR3 1V5R1V35 Current Sense / Filter
CPU Vol tage Sense / Filter
. _=PP3V3_S3_1V5S3I SNS
s - PPVCORE SO_CPU )(“55§09 315%)9
L 52 CPUSENSE IN k33K | SMC CPU VSENSE o
PLACE_NEAR=L7400.2:5 MM 1% 1
i |1 5309 - L 653p0
e - T &%
i eS8 | [ . s
GND._SMCAVSS o s o nomm_LSNS 1V5 S3 N sln  scro -our [s I SNS_1V5S3_| 1%%
Place RC close to SMC no > LSNS V5 S3 P sl g0y, R GAI N: 200X “g" 1C5365
@D SCALE: 0.4A /| V T 29“
EDP Current: 7 A ~ MAX VOUT: 3.5V 53K
. Max Vdiff:  13.0 nv (CLIPS AT 6. 6A)
MCP Vol tage Sense / Filter WE: Verify SO DI MM current! . L GDSMCAVSS wm e
PLACENMENT_NOTEs
., PPVCORE SO _MCP XV\55§59 %5?359 = P::aceRcI ogecto sMC
1432 MOPVSENSE IN AR, SMC MOP VSENSE o (For Rand Q
PLACE_NEAR=R7525.2: 5 MM 1% - -
EY |1c8359 AirPort Current Sense / Filter
Tz G » _=PP3V3_S3_W.ANI SNS
201
GND_SMC AVSS 44 40 42
Pl ace RC cl ose to SMC
m 65370
v 5 0%
- =J5371g 5 R5375
PBUS Vol t age Sense Enable & Filter nommLSNs ARPORT N sy | N0 fe | 1sns pswwan tour 1R R3S . SMC WAN ISENSE g
1 . 1/]28W
o > LSNS ALRPORT P sline (5001 vy R Gai n: 200x g Jres375
5315 oo Scale:  0.25A/ V == 2
NTUDS169CZ = MAX VOUT: 3V S
NCHANEL | s PBUSVSENS EN L (CLIPS AT 0.825A) GND_SMC_AVSS 4 5 12 4
R5316" EDP Current: 0.727 A? PLACEMENT_NOTEs:
. 160K Max Vvdi ff: 14.6 nVv = Pl ace close to SMC
s —=PBUSVSENS EN 2 S 1% WF: Verify Airport current! (For R and O
\%ﬁs 1/ 20W
Enabl es PBUS VSense 4 201 .
divider when high. : . PBUS G3H VSENSE HDD Current Sense / Filter
= =PP3V3_S0_HDDI SNS
R5317* ’
27.4K
SR 1/ 25
we- PRBUS GOH . 281, RTHEVENIN = 4573 Chns 105380
4
P OHANNEL SMC_PBUS_VSENSE 35 v = Yot V"
R5315* T 5 SO%
T0R R5318'| |. 531 LUS380 58 R5385
1280 549K & L g75508 % (> 1 SNS_HDD N shn | S5 Tour Le I SNS_P5VHDD | OUT 14,\/@3;/'&_%39
201, 1/ 20W T % . 198w
PBUSVSENS EN L DI V 201, 5F 71 35 1 SNS_HDD P 4 IN*(500v/ V) FEF 1 GAI N: 500X gy __1 Cf)'o‘z%é
L4 GND_SMC AVSS 55 5 42 4 D SCALE: 0.667A / V T 29“
MAX VOUT: 3. 54V X5k
Pl ace RC close to SMC o (CLIPS AT 2.2A) GND_SMC_AVSS o s o
EDP Current: 1.2 A? PLACEMENT_NOTES:
Max Vvdi ff: 24.0 nv = Pl ace close to SMC
WF: Verify SSD current! (For R and O
LCD Backl ight Driver Input Current Sense / Filter
, _=PP3V3_SO0_BKLTI SNS
m : 65390
V+ )9,
0%
2
U390 | [P R5395
o O I SNS_LCDBKLT N sl | NAZLT 16 ISNS LCOBKLT 1aur 1% 3% . SMC LCOBKLT I SENSE g =
%
"o LSNS LODBKLT P sl 001,y e GAI NI 500X 1’2]%;1W 1 C5305
ww. PPVOUT swicoekT  XVB310 o SCALE:  0.2A/ V T. g"R
16562 LCDBKLT VSEN o Ve MVRr 3: 88X 21
PLACE_NEAR=D9701.2:5 MM :l PLACE'VENT_NOTESZ Mza 39 42 43
R5311%1 EDP Current: ??? A Pl ace close to SMC
1 28% Max Vvdi ff: ?2?? nv = (For R and O
! ) ) \
23’52 R532 1 PLACE_NEAR=U4800: 5 WM WF: Verify LCD backlight current!
4 LCDBKLT VSEN DIV 1226K2 _ SMC ADCI5 o oo
1% PLACE_NEAR=U4900: 5 MV
Hgow OM T TABLE SYNC MASTER=K16 M_B SYNC DATE=07/07/ 201
ATK 201 1C5310 Lac3mmyn=
rob 7 Vol tage & Current Sensin
285 6.2V T s |
0402 d} 051- 8379 | D
Appl e I nc.
auane
= DIVIDER 1/22 8 4.4.0
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THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 53 OF 110
Il NOT TO REPRODUCE OR COPY I T e ———
VAL mans resgen o INWAERERIIT A2 OF 73

2

1




8 7 6 5 4 3 2 1
DCIN (AMON) Current Sense, RMJX & Filter
| SL6259 Gai n: 20x MCP MEM VDD Current Sense / Filter
RoRL . _=PP3V3_SO_NMCPDDRI SNS
% > CHGR_AMDN LRAA2 o SMC DCI N | SENSE gy
Sense R_Rro20 Ffom chargengow L C5487 C54001
Val ue: 20 nOhm 0. 0068UF 0. 113%::
MAX VOUT: 1.24V > 309 Sal 2 4{:,90
- > MCPDDREET_KELVI N 1, N5 scros
G\D_SMC AVSS V™4 MCPDDR SENSE ANP
S 300z = > MCPDDRFET_SENSE E1 NV
PLACEVENT_NOTEs: 4
Pl ace close to SMC
(For Rs and O R5410° )
ol 1 R541]
% i 1128
MCPDDR _SENSE_E 201
. NOSTUFF
Battery (BMON) Current Sense, MJUX & Filter L. 165434
For engi neering, stuff BMON: ENG 2 %{Izng;uw:v- YAE 2 200”
. =PP3V42 G3H BMON | SNS For production, stuff BMON: PROD % . MCPDDR SENSE B T 5K
PLACEMENT_NOTE=Pl ace near sense resistor N E%%\Il%m BNC%\"‘%’\gl CRI TI CAL < R5417
v = Yodf iy S ’ MOPDDR SENSE ¢ 1% X3 svc Mop DDR | SENSE
Charger/ Load side q_ﬁ 2 %-853’ 653‘1;{) U5413 A A S ==
NC7SB3157P6XG . WA |1 c5435
e mp_ CHGR CSO R P 5|y our |6 BVON | NA_OUT tler S70 sele SMC_BMON_ MUX_SEL w R5412 Y 2 R
BMON: ENG i PR % PLACEMENT_NOTEs: T2 g%,
o DGR GOR N Al (1goy vy ity GAIL N 100X] | 7] s | S0259 i ne 30x L Place close to SMC | 0
SCALE: Ry © v I NA213 Gai n: 50x 2
. D : R5401 (For R and © D AVSS 55 35 42 43
Battery side ~ MAX VOUT: 3. 00V 3 4 BVON_AMUX_ouT  1300K, BATT_| SENSE =
NOTE: Monitoring current from (CLIPS AT 3. 3A) A = — _’\{\D/V_M-_-w_@” =
battery to PBUS (battery VER 1 BMVON: ENG 20 1 C5490
di scharge) across R7050 BMON: PROD IR5423 201 L 0T0033UF
= R5431 190K Te 589,
o CHGR_BVON 1 o b 20w e
o . oM 2201 GND_SMC_AVSS 4 5 12 4
Sense R R70s0 Ffom charger Gai n: 36x " PLACEMENT_NOTES:
Val ue: 10 nmChm ) e ——
Max Vdiff: 80mv %i' Sout 2 ;gsA/ Vv I R5431: PLACE NEAR=U5413: 2 nm o W
Chi pset Regul ators Hi gh-Side Current Sense / Filter
. _=PP3V3_SO_CSREG SNS
VERI FY ALL RESI STOR AND GAI NS
. =PPBUS G3H R I N
CRI TI CAL 1“3 o 1 %;’54&:7
R5492 y T, 808
0.00Z —I_I Us402 2 Xk R5418
ool L ISNS CSREG N s|in | %0 ls CSREG | QUT A, SMC_CSREG | SENSE ym
2[4 8/'
' n | SNS_CSREG P _4|in REF[L GAI N 200X 1/&8W 1C5436
. =PPBUS G3H R OUT (200V/V) SCALE: 25al v —2°§/ZUF
GN\D L 5 . .
~ MAX VOUT: 3. 352V 485 CPU VCore Load Side Current Sense / Filter
GND_SMC_AVSS 44 50 22 45
PLACEMENT_NOTEs: R5471
= Place close to SMC et Mpe_pvon 153 Q% -
1%

MCP VCore Current

(For R and ©

Sense Filter

PLACEMENT_NOTEs :

Pl ace close to SMC
(For Rs and O

R5416
. _=PP3V3_S0O_MCPCOREI SNS o MCPCORESO_| MON A, SMC MCP_ CORE_| SENSE o,
1%
1 YeY |1C5472
1 C5420 * = 0,2 2UF
y T, 200 - 2 QY
. . 2 eV 288
(Sense R "output™) =J542191 o R5415 GND_SMC_AVSS 44 26 4 4
» (> =MCPOOREI SNS N sy | NS ot |8 MCPOORE | OUT D PLACEMENT_NOTEs:
. 5%
. —MCOPOOREL SNS P ahv 100v vy =2 Gai n: 100x i f’::g::eRclagzeC; o sSMC SYRC WRSTERCRIC W5 SYNC DATE=077 07/ 201
(Sense R "input") Scal e: 10A / V C:ur rent S n | n
G\D MAX VOUT: 2. 38V e ens
. ~ s NOTE: Do not stuff R5415 and s |
Sense R is R7525, 1nGhm | : 051-8379 | D
Max Vdi ff = 24.8mv R7593 at the sane tine! Appl e I nc.
— () 4.4.0
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CPU T-D ode Ther nal

,_=PP3V3_S0_CPUTHVBNS R5515

PP3V3_S0_CPUTHVENS R

201
710 @y CPU _THERMD P

1 47 2
%%WMB}FEB: 22 mm

1/ ’%_dw ValTAGES3 3V

Sensor

FI XME: OFFGRI D

mm

1
C55211 Us515
CPU Thermal Di ode 2. 2NE = EMG3413
2 }1{2 — _2 DP1 THERM / ADDR]
1 1oqgmy— CPU_THERVD_N 3o R T A R
DRAMTH D2_P 4
DRAM SSD Tenper at ur e MESNSS DP2/ioRs SO
2 55201 slowms s
CRI Tl CAL 2. 2NF°: GND  THRM PAD
?5501 1 ST 6 11
BC848BNMXXH BR | J
sorrsz-3s, 1 DRAMTHVBNS_D2_N

1 CESU]FES
> 2"%%/ R5516'| |'R5517
KB 10K 10K
S 2 T
— M M

= 201, 5201

7 CPUTHVENS THERM L

a1

PLACEMENT_NOTE=PI ace 501 near

MCP T- D ode Ther nal

. _=PP3V3_S0_MCPTHVENS R5535

1/ 20W VCLTAGE:;. 3V

DRAMs bel ow MCP =

1,47 5 pp3va so
V5% M N-RERR-W BFES: 52

[

MCPTHVENS_R
. mm

PLACEMENT_NOTE=Pl ace U5515 near CPU
Local sensor for CPU Proximty

Sensor

mm

B

MCP Ther mal Di ode

201
10y MCP_THVDI CDE P

552

2. 2%

2

P23n
SN
1

71 19 ggry—MCEP_THVDI CDE N

» MLBR THVDI ODE P

CRITI cAt. C§522§ 1
@éé 1 - 2Ne
BC84%T 323, %E}fz

» MLBR_THVDI ODE N

PLACEMENT_NOTE=PI ace Q6535 near

J9000

%4 " Res36* ‘R5537
2 xﬁ 15K 10K
3} 201 120w § oow
M M
WRops | 4
DFN MOPTHVENS THERM L Addr: OxDB(W )/ OxD9( Rd)
DP1 THERM / Al = = °
ong SRV THCAL ol MCPTHVBNS_ALERT_L
DP2/ DN3 SVDAT, =1 2C MCPTHVENS SDA Vo X
| __|D\e/DP3 SMCLK =1 2C MCPTHVENS SCL oD
GND THRM_PAD
PLACEMENT_NOTE=Pl ace U5535 near MCP
Local sensor for MCP Proximty

8 CPUTHVENS ALERT L
9 =] 2C CPUTHVENS SDA A
10 =| 2C CPUTHVBNS SCL Addr

0x98( W ) / 0x99( Rd)

SYNC MASTER=K16 M._B

SYNC DATE=07/07/201
R T

Ther ral Sensors

d} Appl e I nc.
®
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FAN CONNECTOR

.=PP5V_S0_FAN
.=PP3V3_S0_FAN

R5 6467%1 FF14A-§2§L‘%%L— B- 3H

R5665 P
1 v
.SMC_FAN_0_TACH 14§|2,FAN RT_TAQ 1DY ) (e "
1726w 3to| MOTOR CONTROL
1 o | GND

R51E(53/ : % 1
201 2

.SMC_FAN 0_CITw

518S0793
:’j_ I\%??SFV L

SCOD- VESM HF
T8 .FAN RT_PWW

W
;

SYNC _VASTER=K16 _M.B SYNC DATE=0//07/201
Fan
TG NOVEET gz |
d} Appl e | nc. 051-8379 |D
° 4.4.0
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| PD FI ex Connect or

| PD_3V3: S5

R5730

,=PP3V3_S5_TPAD 1, 2\ 2

5%l/ 16W MF- LF
402

LG

CRI TI CAL

FF14A- lﬂgﬁ?&- B- 3H
5

»=PP3V3_S3_TPAD 2 e PP3VR TPAD CONN
VOLTAGE=3. 3V N_NE( DTH=0. mm N_LI'NE_W DTH=0. 5 nm
5%/ },%‘Q’ M- LF = = - - —O
Cc5700 1 107
0.
%’@H 50 om—SMC_PVE S4 L 25
O
PLACE_NEAR=J5700. 1: 1.2?5] 4 O
= R USB_TPAD CONN P 505
7 10 7B USB TPAD CONN_N 6
L5720 5 =1 2C TPAD SDA ; 8
FERR- 120- OHM 1. 5A "' — 55 Tpab scL 1DY
. PP5V_S5_LDO 1 2 . PP5V_TPAD FI LT 1015
0402- LF VOLTA :5\,4 ) E’:E7 C_W DTH=0. '_E,\ﬁ DTH=D. 5 myq
57101 PLACE_NEAR=J5700.10:1.5Ma % "7 &I} SMCLID 10
0. 1uF ™ 13 O
i SMC_TPAD RST_U 14] 2
CE?;" 46 39 7 @ O
PLACE_NEAR=J5700. 10: 1. 5MM 16 ~
+» =PP3V42_G3H TPAD 51850794

c57201
0. 1UF
Ejgv
"2

X5
PLACE_NEAR=J5700. 1%'1. 5Mm

71 6 10> USB_TPAD P 3 USB_TPAD CONN P D en
1 2
71 60 1048 USB_TPAD N Y Y | USB_TPAD CONN N D en
=12C TPAD SDA ; . 4
=12C TPAD_SCl ;41 46
c57321
ToopF —— SMC ONOFF_L ;55 30 46
BV 5
X7R CERM 7331 SMC LID ;35 39 46 40

PLACE_NEAR=J5700. 82%. 5NV gopp —L—

PLACE_NEAR=J5700. 92%, 54mi00PF ——
o 23 21057351
PLACE| NEAR=J5700. 12°11. §MPOPE ——

PLACE| NEAR=J5700. 12*11. $5MWOPF —

SMC_TPAD_RST L ;3 4

PLACE| NEAR=J5700. 1%°*1. 5™V

|||—<

SYNC MASTER=K16 M._B

SYNC DATE=07/07/201

VELLSPRI NG 1

TG NOVEEr s |
CB Appl e | nc. 051-8379 | D
8 4.4.0
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. =PP3V3_S5_ROM

SPI : 31VHZ&SPI : 62VHZ SPI : 41VHZ&SPI : 62VHZ
R6150'| [*R6101 C6100 1 | CRI TI CAL 'R6151
ISP S oK
v E o o] | oo e
2 2 201 32MBI T 2
soP
o8 40 (TR SPI_MB CLK SlscLk SI/ sl oS o SPI_M.B_MXSI T «o o
MX25L3205DMRI - 12G
OM T_TABLE
o 10 SPI_MB CS L e _
™ SPl WP L e/ ace sa sl 012 SPI_MB MSOENSE
w010 D> SPI ROM USE_M.B oo
SPI : 25WHZ&SPI : 41 VHZ D SPI : 25VHZ&SPI : 31 VHZ
NOTE: |f D¢ is asserted RGll'%ZKl "l 11R(§3K153
ROM wi I | ignore SPI cycles. 590 5%
1/ 20wW 1/ 20w
201, 2201
]

| MCP89 SPI Frequency Sel ect

|

|
! Frequency] SPI_Mos| |SPI_CLK |
: 25.0 MHz 0 0 :
| 31.2 MHz 0 1 |
L 41.7 MHz 1 0 |
' 62.5 M 1 1 :
| |

NOTE: 42 & 62 MHz use FAST_READ conmand.

SYNC _VASTER=K16 _M.B SYNC DATE=0//07/201
SPI ROM
TG NOVEET |
d} Appl e | nc. 051-8379 |D
° 4.4.0
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ALIAS OF PPSVLT_S3, M N_LINE_W DTH=0. 50MM M N_NECK_W DTH=0. 25M4

. =PP5V_S3_AUDI O AMP

SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

GAI N

80 HZ < FC < 132 HZ

" I SPKRAMP_| NR P

"o D SPKRAMP_| NR N

v mm—AUD_GPI O 3

) |+

CRI TI CAL

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP_R P_ QU 7 a0

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
R N QU

6DB
M N_NECK W DTH=0. 25 nmm
M N_LINE-W DTH=0. 5 mm
VOLTAGE=5V
PP5V_S3_Ug610
Cg%pgl -
C A% T
FT o
u6610
I\MXVQ\L%3OO
= MAX98300_R P A3 e ouTH
» MAX98300_R B3| N ouT-
R_SPKRAMP_SHDN _Czc | SHDN* GAl
B2 |\
PGND
o

SYNC MASTER=AUDI O SYNC DATE=02/ 09/ 201

L

AUDI 0: SPEAKER AMP

d} Appl e I nc.
®

TG O e |
051-8379 | D
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8 7 6 5 4 3 2 1

M.B TO LI O PONER CABLE CONNECTOR

J6900
WIB, PWR: VB2

=PP18V5 DCI N CONN 78
M N_LINE_W DTH=Lmm

VOLTAGE=18. 5V

APN: 518850519
CRI Tl CAL

O
Fe—
o1
of—1
O—

O—
518S0508

J6903
78171- 0002

g
.||—

SPKRAMP R P_QUT 1
o O Lo
sexvur n
2 “ 1 0D o

SPKR
s =PP3V3 S3 DBGLEDS
S3_S0_LED
- N LED
5% ?;/?LGW
1/16W M- LF
M- LF 2402
2402
SIL ON MLB FOR DEVELOPMENT ONLY
| TS_ALI VE CORE_VOLTAGES_ON R SIL
D6900
SYS_LED_ANCDE &
s AN K 998- 3029
A S3_S0_LED A S3.S0 LED T 316955
- GREEN- 3. 6MCD - 3 -
%Z GREEN- 3. 6MCD. SZ\ GREEN- 3. 6MCD. 2.0X1. 25M SM HALL- SENSOR- M_B- PADS- K99
4 2. OX1. 25Mt SM s 2. OX1. 25MVt SM SM
“ « = NCX210 O—xNC
8 7 _=PP3V42 G3H HALL 7 00O 2
6[5 o2
CORE_VOLTAGES_ON NCx=>1t0 o4-4xNC
R6961 OM T_TABLE
3| S3_SO_LED 7SMCLIDR1 0 2 s D B o 46
/\/5\0/4\/ - 38 3
oot PWRGD 1/20W 1 NOBILF -
vz AL oy Pyt 0. 001UF
S |G i 25 38 57 2123
4
HALL EFFECT PADS
S3 AND SO | NDI CATOR LEDS FOR DEVELOPMENT ONLY
R TICAL
D6905

BATION M 3. 425V "G3Hot " Supply

Supply needs to guarantee 3.31V delivered to SMC VRef generator

4287

PPVI N_G3H_P3V42G3H

MIN LI KE W OTH-0. 4 rm
M N NEGC W OTH-0. 2 1m
s0 2: X1 VA TAETS. SV
5% M N_LI NE W DTH=0. 6MV
vew M NZNECK-W DTH=0. 25MM < P3V42G3H BOOST
e o1 OT-TRUE
o5
06990 * © E 6994
2. 20F —— VIN BOX 0. 220F —— RTICAL
100 —— 20 ——
CRITI CAL v, U6990 s, L6995
J6950 - LT3470A 2o Saubt 200, 3980, 43504 N P .
BAT- K99 BATTERY CONNECTOR LYY Y Lz [ i °
SHDN* 4 PavA2GEH SW
F-RT-TH DFN W N_LINE_ W DTF-0. 5 Vout = 3.425V
BI AS| 2 M N NEGK_W DTH-0. 25 DP418C- SM
o ;j o N T Ao 60MA MAX CUTPUT
P O 1
E <Ra
3 ) -
POS! (Switcher linmt)
s e .  ovs oerecr 1 oo T . e
spA| 042 I P =SVBUS BATT SDA o) £} = zer aasK
5 -— s 120w
Svs_peTecT| o2 < “ ? o o[ |, GUTTtABLE
NEG| O - =SMBUS BATT SCL e a1 il
8 I PavazGan Fe
NEG| O~ D6950 ] y SYNC MASTER=K84 M_B SYNC DATE=11/09/ 200
NEG| o2 ROLANP24028 ~ R6950" 06950 | 6951 1 <Ro 2 Sem e
—_ SC 75 10K 0.1UF —— e —— 1 603-1
S0 PIN| o0 v v ST e o9 DC-1n & Battery Connectors
N O = = % R R y
SHLD_PI N| 022 : I | I 051- 8379
| 13] ° w01, Appl e Inc.
SHLD_PI N| O
. S 4.4.0
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Rever se- Current

FROM ADAPTER

s _=PPDCIN S5 CHGR

CRITI CAL

D7005
BAT30CWFI LM

Protection

This node i s povered

through body di odes

* DCIN through Q7080.

* PBUS through Q7085,
Charger TOP FETs and
Q7055

PPDCI N_G3H_CR_PBUS

MN_LINE WDTH=0. 6
M N_NEGC W DTH=0. 25 mm
VOLTAGE=18. 5V

a9

CHGR SGATE DI V.

M N_NEGC W DTHE0. 3

MN_LINE WDTH=0. 3

R7080 cro8s
100K
0. 10
% 10%
2zow e
s xR 2
2 201 402 2

I nrush Limter

PPDCI N_G3H | NRUSH

M N_LINE WODTH=0. 6
M N_NEGC W DTH=0. 4
VOLTAGE=18. 5V

CHGR AGATE DIV

(CHGR_SGATE)

MN_LINE WOTH=0. 3
M N_NEGC W DTHE0. 3

1
R7086
332K
1%
120w
W
201,

(CHGR_AGATE)

{>|—\ R7005
20
s GieR AN D R J . gy R7021
w0 . 2
1 20w CRI Tl CAL
ACIN pin threshold is 3.2V, + - 50m/ e e 70 CHOR.CSI_R_P Z ' rr020
+ €7020 s
DI VI DER SETS ACI N THRESHOLD AT 12. 18V J gy 201 0. 020
I nput i npedance of ~40K meets somm a1 0ad : on R7022 70 CHR CS_RN —
max | oat 402 42
sparkitecture requirements J— LA RO
PP5VI_CHGR VDD PPDCI N G3H CHGR
M NI NE_W OTH-0. 2 4.7 o MINLLLNE W DTHE0. 6 ORI TI CAL PLACE_NEAR=Q7030. 5: 1. 5mm
LU . 2 PPSVI_CHOR VDbP 20w n |
Ve ™ NV TARCL NEW OIS0, 2 for v st e . .
P NI W BT D, 5 fm o|" cro31 c7035 c7036 cr037
s7 5 _=PP3V42_GBH CHOR wiow VL Tacess. 1V s osam o e — 0. 001x
l a02 C7001 * 1 Cr7021 o 25v 25v 50V
10F —— 0.1u0F ? Paiy- Tant ? wme ? e xm
'R7010 cro02 * 1o 2ov S oL
1UF xR 2 xR 2 2 xsR
30. 1K 10% 1 402 402 402
1% i No sTurr | ' R7002 1
o R 100K 9 9 =
201 402 GND_CHGR AGND 50 5% ) ° —
- - VDD VDDP
R7000 22 M 2 cier Do oRITI AL
. 12 [VHST CRI Tl CAL % D Max Current = 8A
40 39 38 7 [Ty SMC RESET L 3 2 CHGR RST L HSVB_RST_N TEl 28 SeATE e s, 25 amm = Q7030
_ SGA R .
e VDSBS oRSA nISCL U7000  acATEL: o AGATE . RIKO3320PB- 01
A e 121SDA " csIplz 0| ames e - H f = 400 kHz
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CPUVTTSO_SREF 4 |srer

CPUWVTTSO_VO 8 |vo

CPUVTTS0_OCSET 7 |ocseT

CPUVTTSO_PGOOD 9 |pcoop

Q
(o)}
T

~ | [ e

X

223
o

1 SL95870

CPUVTTSO_ VBST .
Bren ‘"Tﬁesol

DI DT=TRUE

CPUV TSO LL

CPUVTTSO_RTN 2 |RTN

CPUVTTSO_FSEL 5 |FsEL
'R7603 -

%,

1/ 20w

VE
2 201

XWZ600
SM

CPUVTTSO AGND 1582

UAEtE S A

8"”5¥°‘PRDEDE

(CPUVTTSO_QCSET)

@@%ﬁiﬁg&sm

B

2

0. 82UH 20% 13A-0. 00670+M

35 m

| I-LP2525CZ SM
PLACE_NEAR=L7630. 2: 1. 5nm

231

CRI TI CAL %Oeop;: i .

1)

"JU%

635 8% 7]
%7KO3E0DNS xR 2
HWSON- 8

VCLTAGE:;. o5v

n CPUVTTSO_CS P

CRITICAL [CRITICAL lC7622
1 1 1
C7620 — Uc?zzu% %= %ég/oOPF
°/" P

<0 ] Tl
PLACE_NEAR=Q7630. 1: 1. 5nm
CRI Tl CAL =
630

%7KO3E0DNS
HASON- 8

CRI TI CAL

630

CRI TI CAL

=PPCPUVTT_SO0_REG; s

PPCPUVTT SO _REG R
. mm

mm

w |-

7 CPUVTTSO_CS N

R7641*
1. 78K
1/ 20W
M C7640
2| 1000PF
2|1
1
5%
woboe  |'R7642
402 1. 78K
1%
1/ 20w
2201

(CPUWVTTSO_VO)

ocP
Vout

(1 + Ra / Rb)

R7641 x 8.5uA / R7640

T ORI TI CAL Vout =
Cl%%%l . | 11. 5A Max CQut put
w-r | T = 300 kHz
iOKP?

CASE- B4- SM

CRI TI CAL OM T TABLE
1cr648 1 Cr647

270UF f— %90 F

20% Q/
2 2hr 2 X

CASE- B4- SM 603
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1.5V SO Regul at or

» _=PP3V3_S0_P1V5S0 PLACE NEAR—WHOC% At BAR=U7710. 1: 1. 5mm
_]_07710 1000PF
~ A 2 I8¢ CRI_TI CAL
HE 710
2. 2UH- 3. 25A =PP1V5_S0_REG ,
= 2 —
1 - VB WDTE’ag: 4 w THLPL61682- S Vout = 1.508V
u7710 %ﬁ QE& c77111:| |'Rv71i1 MAX CURRENT = 1.5A
| SL8009B d7p ZL 3 100K f = 1 6MZ
DFN :\Z’__ %ow - :
o om>_PLV5S0_EN Zen ORI TI CAL 1x8 NP°'§§1 2l .8
< o P1V5S0_PGOOD 3lpor VBl 6 P1V5S0_FB <Ra> PLACE _NEAR=L7710. 2: 1. 5nm
B 5 1C7715|11C7716
SKI P RSI 1R7712 == 202UF = %é)o/OOPF
GND THRM PAD 113K A (%Eg,}\//I 21 \F{’
7 9 gi;’gow a5 74
M
2201
<Rb>
Vout = 0.8V (1 v Ra/ Al 1. 05V SO MCP PLL LDO
— NCP MCPPLL_R: REG
| PD_5V: S5_I NT « ZPP3VS S0 PLL VL.DO - R7745
PLACE 00. 10: 1. 5mm VCPPLL_R: LDO s =PP1V05_SO0_MCP_PLL_UF_R s
5.0V S5 | PD LDO S 2
; PSVP3V3 VREGE 14 0a 2 1/1102%
5% s =PP1V5_SO0_MCP_PLL_VLDO NF-LF _
i By NMEPPLL_R LDO 55, =PP1V05_S0_MCP_PLL_OR,
| PD By S3 R7750* PP3V3 SO MCP PLL_LDO BI AS ,
.=PP5V_S3 TPAD R7760 59,2 @ENESC ‘AgDT*gg o GRUTICAL PP1VO5_SO MCP PLL_REG
o yaew MCPPLL_LDOMN NN WRIFES- 6 v op L LDO A
1 2 402, Bl AS AES:?%E\/ | R77461 ’}/F}E\év Vout = 1.05V
, _=PPBUS_5V_S5 U7760 3w PP1V5_ SO MCPPLLLDO 1 lino ouro| 2 1.37K 2 Max Current
M C5235-2. 5 402 PPSV_S5_LDO MCPPLL _LDO @EN&SK‘\A%DTH:S g m 2 ina our1| 10 1/ 20W
SoT23-5 VLTRSS Cr7741 N MCPPLL_LDO
10N 5 M N-ReSk-W BTHES: Zomm 1UF —— ur740 <Ra>2 1C7742
oM T_TABLH | BD 5V S5 BXT 18T S fen Fel 8 MCOPPLLLDO FB = %od 7
o o-P5V._S5_EN 3 |en N yne 17760 Vout = 5.0V R 2 TPS74701 MCPPLL_LDO| |2 %%
SON 1 402
I PD_SY e e = 2,2UF MAX CURRENT = 0. 016A MCPPLLLDO SS 7 lss Pq 3 Re7ar
1UF ~ 2 5% cerM MCPPLL _LDO MCPPLL_LDO s
8V 402 C7740: 1C7743 GND THRM._PAD)
py ;|_ 1P —— - 2. 2NF ), 3 201,
dﬁpqﬁ% <RbH>
CERM X5R
4 402 201
C Vout = 0.8V * (1 + Ra/ Rb)
= MCPPLL_LDO
R7748
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON BOVOPTI ONs - MCPPLLLDO PGOCD_R 1A On 2 MCPPLLLDO PGOCD .
35383034 1 I C, LDO, M C5235, 5V, 1% 150MA, SOT23- 5 w7760 | PD_5V: S5_EXT _— 5%
I\/CPPLL_R: LDO - 1.05V SO_USED FOR MCP PLL LDO POWER. 1’68""
MCPPLLZLDO - STUFFS U7740 AND RELATED Cl RCUI TRY. 201
TO USE U7740, MCPPLL_R: LDO AND MCPPLL_LDO MJUST BE ACTI VE.
TO USE 1. 05V SO, I\/CPF’LL R REG MUST BE ACTI VE, MCPPLL_LDO CAN BE ACTI VE, MCPPLL_R: LDO MJUST BE | NACTI VE.
=PP3V3 S5 POV9S5 PLACE_NEAR=U7750. 1: 1. 5rm
e PLACE_| NEAR=U7750. 1:1. 5mm
1C775
/OOPF
CRLTI CAL
L7750
2.2UH 3. 25A =PPOV9_S5_REG,
A = POVOS5_SW 1 2 Vout = 0.902V
N I HLP1616BZ- SM RREN-I— = 1 A
U7750 Bl DT=TRUE C7751 1 'R7751 U +
1SL8009B 47PF —L 22, 55K f = 1.eMHzZ
DFN % 1/ 20w
_ J CRITICAL g wo.28Y 2 W
s m—=POVIS5_EN EN L 201 2é0|§a> . %R%I%—,IS%A‘ PLACE_NEAR=L7750. 2: 1. 5nm
« comPOVOS5_PGOOD 3por g8 POVOS5_FB 52| /070P9
4 5 8% p— )
SKI P S IR7752 [ g > ié)}f SYNC_MASTER=K16_M.B
G\D_THRM_PAD 20K 568 e
T Hoow M sc Power
*<Rb
< >
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= NOTI CE OF PROPRI ETARY PROPERTY:

0. 5A

SYNC DATE=0//07/ 2010

Suppl i es

Ay e e |
051-8379 | D
4.4.0

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OO\/PUT
THE F‘CEESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

I NC.

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

77 OF 110
56 OF 73

2

1




8

7

5

4

3

2

1

o P5V_S5_EN|

» =PP3V3_SO_PWRCTL

Power

Cont r ol

Si

gnal s

Rai |

Enabl es

57 39 38 19 7

S5 Rail Enabl es & PGOOD SO Rail PEOOD Circuitr R7820"
y 10K Stat e SMC_PM G2_ENABLE § PM SLP_S4_L § PM SLP_S3_L
=PP3V42_G3H PWRCTL 200 Run ( SO) 1 1 1
° R7840 201,
U7750 EN tied to VIN apm PSVS3 PGOOD  1aMn2 | Sl eep (S3) 1 1 0
03-81%9 N -| CRITICAL —PP3V3_S5_POVOSS , « ¥bw Soft-OFf (S5) 1 0 0
18T VDD Ei R7841 Battery OFf (G3Hot) 0 0 0
SMC_pMree—En——385 840 = =POVOS5 EN gon = + o> P3V3S5_PGOOD 1.0, 2 |
38 7 — H H %
_p5vaV3 REG EN o | TR SLG‘T‘DAFEOJ'Z SO Rail PGOOD ( | SL Ver si On) uf%{)w
= @ = Internal pull-ups 100K + - 20% .. PP5V S0 Rrg42 2%
2 D> o8 e = ’ - PV P 1,92
R7846 !‘I\PID)A oUT A+l 4 P3V3S5_EN L 5 SOPGOCD_ | SL 5 5S0_PGOOD N L
0 .. PP3V3 S5 6 QA3 PIV3SE EN — =P3V3S5 EN o R781700K1 1/2@Fgw R7843
iow  Thrpshol d: 22 NO STYFF Py . MCPOCRESO PGOCD 1.0,
Aoé 1 MF-LF A@—/\/\ﬂ/\/_"
2 DLY > 10 ns 30%000PF 402, 1/%F/ouw
NO STUFF S5PGOOD DLY 8 2 Goav ) R7844 4
or a . NTTSO_PGOOD 1 2
A 874%F 1 C784 SOPGOCD_| SL %350 : @M’\/E\/\/—
S 1 — 220PF R7871! SOPGOOD | SL CRI TI CAL vZbw R7845
XSR - 3% 20. 0K 870 ~| ~ SOPGOOD_I SL 201 g
2 XIR CERM 1 18W 0. 1uE VDD VDDA . @%&/\/\,2—0
= MF- LE P Y
402, C%g\zhcl;r u7870 156w
| SL88042I RTJJZ 2’\6F1
TDFN
GOOD PGOOD_| SL
nsras PP3V3 SO 3 [vanon ORRLL &2 s
s D POVIS5_P S BP1VE S0 s vovon P=x NC R718072
o7 _PP1VO5_SO 6 |vanon RsT+ |8 SOPGOOD RST L 1 2 ALL_SYS PWRGD  rmy 25 30 40
83 R 1 I Wor st - Case Threshol ds: G\ND_THRM PAD 1/%;/0”w -
al VDD 2.9140V 4 o] 35332718 261
V2MON: 3. 000V ]
R7813 V3MON: 0. 610V
et PM SLP_S4_L N pP5VS3_EN — =P5VS3_EN 51 VAMON: - 0. 610V =+
g v ARE BASESTRUE —— D
1/f;Fc§w NO STUFF . .
% [rC7813 SO Rail PGOOD (BJT Version)
7 18 . _=PP3V3_S5_VMN
402 SOPGOCD_BJT
1 neas PP3V3 SO R7826!
R7g812 = SOPGOCD_BJT 150K
1 2 P3V3sS3 EN — =P3V3S3_EN s 1R7821 1/ 200 SOPGOOD_BJ T
A PVARE_BASESTRUE— — oD 15K 281, R7828
E AN NOE?I%FF H2ow SOPGCOD_BJT SOPGOOD BJT._ L SOPGOOD BIT 1430 2
—— 0. 47UF 2201 R7823 anA
2 1Y , . VVON_3V3_DI V K2 VMON 2 BASE o N U
205 Need to re-characterize for power sequencing! A 201
1 b | SL6259 Frequency Sel ect
R7811 = 201 5| —la
121K, DDRREG EN__, — =DDRREG EN o = SOPGOOD_BJT @ |7 |oriTiCAL =PP3Vv42_G3H_CHGR
oA | VARE_BASESTROET™=—"" R7824 NCxE —l | sopcooD BIT VFRQ SLPS4&VFRQ SLPS3&VFRQ HI GH
R7810' 1" | c7810 e D PP1V5_S0 2 VMN 8 BASE 7 Qr820° R7861"
100k -0 47UF neer AY ST ASMCC0179 10K
1/ 20W T, 18 v gow NCx-— DFN2015H4- 8 1/ 20W
201, 2 X% Need to re-characterize for power sequencing! 201 1 o 201,
1 SOPGOCD_BJT b\ VFRQ SLPS4&VFRQ SLPS3 CHGR_VERQ o <
4 R7825 Qreeo VFRQ LOW
. w s+ PP1VO5_SO 2 VVON Q4 BASE | 35352809 VFRQ SLPS4 SSMEKISFV  \bls 1R7R§60
ENET Rail Enabl es Rreon T By g 10K
N2k 201 \Wbrst-Case Threshol ds: o7 a8 19 7 — iLoow
" PM SLP_RMGT_L — =P3V3ENET EN . 5 @ 0. XXXV 5
D-WRRE-BASESTRUE [_=_=POVOENET_EN oD = W2 @B: 0. 640V SIz
- 2201 Q4 0.660V
L 3.3V w Divider: 2.345V 4

lll\%FOW
201
R7859 .
B o Bdg e o WLAN Enabl e Gener ati on
5% -_|
1/20W — =PBUSVSENS_EN a2 SWLAN' = ("S3" && "AP_PWR_EN' && ("AC' " s0"
0 °‘R7881 |°R7880 |°R7882 |’R7884 = ( PR (AS I e
33K 22K 15K 5. 1K NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .
R7879! 3750w 3750w 3750w 3750w NOTE: "AC' termvalid only when Q7891 is stuffed
10%!]2 1%:1 1201 1%:1 1201
1/ 20W — =P3V: EN
A, g 2 = ErOVES0 oD = PM WAN_EN_L
s | P1V5S0_EN — =P1V5S0_EN o> D
VAKE_BASE=TRUE — Pull-up is with power FET.
= MCPCORESO _EN = =MCPCORESO_EN 4 890 |R 6
CPOVTTSO EN — =CPUVTTSO_EN oy s SSMENSTIEARE | e
iy 4 1 s =PP3V3 S5 REG
1C7881 [1C7880 [1C7882 |1C788 N o0 ZEPSV3 S5 REG, NO  STUFF
——0,47UF ——0 47UF ——0 47UF ——0 47UF 2[6™ st 1R7899
2 98 2 4 2 {0 2 4 AP PVR EN AC R SO L 0,
402 402 402 402 R R %/FUIEW SYNC VASTER=K16 M.B SYNC DATE=07// 07/ 2010
. WLAN_PCTL: SWi . ,603 -
i VAN e 9T ol [:R7891 ooy agicT W P3V3_BLEED Power Sequencin
- SSVBN37FEAPE 0 = | SSMBN37 FEAPE s |
sots63 | Kk 59 501563 890 051-8379 | D
\ "I'T R H I E bl VTT rail nust ramp up in about — ‘%{gf‘é" '_‘m SSNBI\B?ZSOE,%IEE Appl e Inc.
al na €  (he sane tine as MEMWDD rail (Q2300) . sfets 2 15 ¥ g2 8 4.4.0
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7

3

2

3. 3V SS FET CRITI CAL
Q7910

FDCB38P_G
SM =PP3V3_S3_FET ,
6
. =PP3V3_S5_P3V3S3FET <
Z lrﬂ_ : Q7910
1 MOSFET | FDC638P
R79Le’ vc7911 | = = T
K -0 0330F s ype - Channe
vy ey Rds(on 65 nthm @. 5V
& Rgg0 [ S8 | | Totmn | 2.0 5 @5c
P3V3S3 EN L 1AnN2 P3V3S3_SS 1] 2 D( max) . @
'87903 155 Jobe Loading | 1.274 A (EDP)
SSM3K15FV  pls o 10v
SOD- VESM HF '_' 201
=
—
1[c" sk
3.3V SO FET wue
Q7930
TRGRI97

8

=PP3V3_S5_P3V3SOFET

=PP3V3_SO_FET .

8 o '
*Iﬂg’fﬂr : Q7930
—
s u MOSFET | TPCP8102
RTD%% 1 C7931—F° = pm,
K - ¢ 0330F ype - Channe
vy ey Rds(on) | 14 nOhm @. 5V
20, R7930 |° %5 7530 (on) @
L P3vaso EN L 1 47K, P3V3S0_SS 1]]2 ID(max) | 7.2 A @5C
905 ™ JAN Loading | 3.294 A (EDP)
SSI\%?(lSFV M 0V
SOD- VESM HF |_D' 2 201 ?8?
=
=
"
1[G7 sf3
- =P3V3S0_EN
5V SO FET «ga
940
FDCB38P_G
SM
¢ _=PP5V SO FET ,
=PP5V_S3_P5VSOFET 4 5
I Q7940
C7941 -
1 — Par t FDC538P
R7942! 0. 033UF ——
47K T 3 Type P- Channel
1200 3R 2
AT, R794:102 C7940 Rds(on) | 65 nGhm @. 5V
0. 01UF
P5VSO_EN L 1,@(}@2 P5VS0_SS 1]]2 ID(max) | 2.0 A @5C
ssn%?(%‘&?/ 5w %Ing Loading | 0.100 A (EDP)
M-
SOD- VESM HF I—D'3 201 G
=
=
"
1[G7 sf3
- =P5VSO_EN

3.3V ENET Switch

Ur7980
s _=PP3V3_ S5 P3V3ENETFET TPS22924 =PP3V3_ENET_FET .
2 ) P p Al
B2 [ JVIN W B1
CRITI CAL U7980
s —=P3V3ENET_EN @ oy Part TPS22924C
OM T_TABLE G\ = Toad Smten
C7980 1 g ype oa W t C
T R(on) 18 nohm Typ
& 2 50 mthm Max
> I (max) 2 A
L Loading |0.4 A (EDP)
=PPOVO_ENET_POVOENETFET
C7990:
0. 1UF -
6.9% 5] CRI TI CAL
X5R
. _=PP3V3_S5_POVOENETFET R7990 o Q7990
1 2 POVOENET_SS Sl 2312BDS
0 SOor23
II%F/ODW
1 201 991 =
RZQ%ZK sswsmgzsgﬁslzj =PPOVO_ENET_FET ,
1
1/ 20W
201, - Q7990
1
R7991 2™ ! Y| wosrer | s 2312808
POVOENET EN L 1 2
AA L 2 Type N- Channel
1/ 20W =
Qro9l \\op B POVOENET EN L Rds(on) | 37 mthm @. SV
SSMBNS7FEAPE | ID(mex) | 3.25 A @5C
[ Loading | 0.140 A (EDP)
s[g¥s 7
o > =POVOENET_EN |
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LCD Connect or

Internal DP Connector: 518S0787
CRI TI CAL
AN A
F- RT- SM
Pul | -ups on panel side, o PPV WL _310
 1ary—=1 2C_TCON_SDA ; °
NCx=0
2o
|
5
o » o—LED_RETURN 6 No 'g
_ o7 LED RETURN 5 7
7 =126 TCON SQL o & ep ReTURN 4 DY '
=5 RETURN 3 5 °| LED Backlight 1/F
52 7 (0T} o
CHECK | F LVDS_ | G PANEL_PWR GLI TCHES ON POVWER UP w7 qon—LED_RETURN 2 ] 5 AN
o 7 con—LED_RETURN 1 g |
22
R9060 NCXET°
CRLTI CAL DP_I NT_HPD a0 2 DP_I NT_HPD_CONN DS |
s _=PP3V3_S0_LCD 9000 ° & . =1°
5% S \/
F’\I/DFI;L(ZJ)gQ L9004 M 60| o splayPort I/F
7o p—LCD 1 G PUR EN 1oy . FERR- 120- OHW 1. 5A 201 17 g pray
2IVIN_1 VouT_1| 4 PP3V'§ SWLCD UF 1 1Y 2 7 PPSVS SW LCD 1815
S MY P (1117 SR T S S LR B =p
an ©9024 10008k, — 100K 12 DP_INT_AUX_CH C N alo
s B 0. 1uF b 3750w n:DP INT_AUX CH C P 22| g
R90114K 1 C9009 no@yDPINT_AUX_ CH N 1|2 (DP_| NT_AUX_CH C N) 201 , %61 23| 5
L2 == 0. 1UF JAN n . DP_I NT_M._F_P<0> 2] g
v2BWS T 0% 1oy C(:)Q(l)uFS = n 7 DP_I NT_M._F_N<0> 2514
201 20 i — —
: ' o DPINT AX CHP " [|2—(DP_LNT_AUX G CP) o INT M. E Peis 210
5
1% CRI Tl CAL n DP_INT_M._F N<1> 28
16V O
= 9020 sk EL9000 =N DS
0. 1uF 12- OHV 100MA 30
o T DP_I NT_M._P<0> 1 H2 2 DP_INT_M._C P<0> TCML210- 4SM 0o
¢ C9021 e Blo
i O IuF YL “to
no m—DP_LNT_M. _N<O> 1H2h—BP—H\ﬁ'—M_—e—N<67—| ECH s
36
10% CRI TI CAL °
16V 37
P2 = FL9001 TN
12- OHM+ 100VA o
7o PP INT_M._P<l> 1 Hz . nDP_INT_ M_C P<1> TCML210- 4SM 3915
40
i 9023 A D
w0 O A e M Nt 2 Y YYLS
e D DP_I NT_M._N<1> 1H21 .
12 RO0O50* 'RO080 PLACEMENT_NOTE=PLACE CLOSE TO J9000 ) C
%8R 100K 100K 171
1/233/\'} ?/%zuw 1000':"::7]__
0 1.5 e cgggﬂ 2
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i DP_EXT_AUX CH P

DP_AUX CH C P Va:n X

CKPLUS_WAI VE=Pdi f Pr _badTerm ‘Z_Lil

.

o
l j o PLUS_WAI VE=Pdi f Pr _badTerm

[9]
SI GNAL_MODEL=DP_AUXCH_FET % = SI GNAL_MODEL=DP_AUXCH_FET
@300 ©__,(DP_CA DET_RC) o gSOO
SSM6N37FEAPE v N NM6N37FEAPE
SOT563 SOT563
o> DP_EXT_AUX_CH_N DP_AUX CH C N oy
o™ o
S| WL7NDDEL=UD7AUX047FHDLil i: U;E lyle SI GNAL_MODEL=DP_AUXCH_FET
@302 © | DP cA DET RC 0 302
SSM6N37FEAPE v N NM6N37FEAPE
SOT563 SOT563
R9302
1 zj 2 DP_CA DET -
1/ 20W
M-

.
o
2

NOTE: Pulled up to 5V on DP connector

FET spec’ ed for 1.5V Vgs operaiton.
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Port Power Sw tch

CRI Tl CAL L9400
Hg%%? FERR- 120- OHW 3A
. _=PP3V3_S5_DP_PORT_PWR TPS2051B . PP3V3 SWDPI LI M o L 2 . PP3V3 SW DPPVR D
50N out L Mﬁ;hﬁgﬁ&g&tﬁ& 38 W 0603 = :
AGE=S3. 1 C9400 AGE=S3!
» D —DP PWR EN 4 |en ocrhd TP_DPPWR OC L ?/OluF
o
SND 2 Xg\F\/‘)
CRITICAL | OM T _TABLE OVl T_TABLE 201
c9487 1, C9480: 1C9481 | C9485 1 C9486
100UF —— 22UF — —— 0. 1UF 0.1UF — — ‘Q,UF =
2 az Y 5 5 2% 62 N I B -\
ggrdy?| erE %fT_T o XST_ &
—
CRI TI CAL
= 3 DP_ESD
o RO 4P
§  SLP2510P8
HOML_CEC CRI Tl CAL ORI TI CAL
39400 FL9400
'R9425 M NI DSPLYPRT- K99 Foazig som
1M SPL VP -zEzEzk 2 1 CewwT4 o, DPEXT M C P<0> CO410 112 DP EXT M _P<0> qmox
gi,ééow / N\ 11d 24 9 4 7 5 AN 0. 1UFl Y C
2201 jjj _ 2(YYY L .DP EXT M_C N<0> (9411 1I2 DP EXT M._N<O> o
L C1UF °E
EIQ_IJLI.((:)AL;; Rg:I‘.10200K = 2l OHOT_PLUG DETECT ~ GNDO-- CRI TI CAL 0.1u
12- 3 100MA ws T — 4l Scoiar M LANEOPO-E nl DP_EXT_M _F_P<0> FL9401
414 1|2 4 TOMLZLO-ASM 1/2§¥V 5L oconFl a2 M._LANEONO-> n DP EXT M._F N<O> oaio-uem
710 DP_EXT P<3> = z DP EXT. C P<3> Q 201, [ San — ol 1 MG 4 . DP EXT ML C P<1> (9412 1|2 DP EXT M. P<1> .
0. 1u —_ |_| n DP_EXT_M__F_P<3>, 0| OM_LANESP . LANER O L DP EXT M_F P<i> [ \AAAS 0. 1UF | [T0% 6.3V X5R™ 20T <
nomm—DP_EXT_M._N<3> C9415 11 | 2,00 RXT_ M. C Ne3> 3 Y'Y Y2 . DP EXT M._F N<3> 120 GM._LANE3N  M_LANELNO-AE nDP EXT ML F N<1>  , AN~ s . DP EXT M_C Ne1> C9413 1(|2  DP EXT M _N<1> am
0. 1UF °E 141 5aD T awotE I TTo%e.
o @y DP_EXT_AUX CH C P T DNV PR d T . DP_EXT_M_F_P<2> CRI TI CAL 0. 1UF
7 oggy—DP_EXT_AUX CH C N 18] SAUX_oHN M LANEZN O » DP_EXT_M_F_N<2> FL9402
=PP3V3_SO0_DPCOWN CRI TI CAL 20| Sop_PuR “RETURNO-S o210 4o
*  PPEVRAV DPCADET DP_ESD r L TR L DP EXT_ML_C P<2> C9416 1|2 DP EXT_M_P<2>
_=PP5VR3V3_S0_DPCADET | = U 5 6.
' R9421} 09411 SHELD PINS AAA 0. 1UF| -
R9443! R94421 1/02052 RCLAMPOS24P 2] 21 2 Y'Y Y3 . DP EXT_M_C N<2> C9417 1: 2 _DP EXT M._N<2> o
100K 100K on CRI TI CAL 0.1UF
1/ 2| 1/2?/‘@/ 2 DP_ESD
201, 201, 2o 1g1 | S Do411
= 9Ne NC10 = RCLAMP0O524P
° g DP_EXT_CA DET g SLP2510P8
6
440 3 4io 195
ZWOOZ% X- G ; CRI TI CAL 7INnC NG 6
sor-3635_|G2 DP CA DET O L DP_ESD
t = 3, g
1 3| NOTE: 440 nust have Drain to Gate Rd_l?'-\gl\/é(())5%4F 3 B
| eakage of < 500 nA and gate to 8C70-6-1
440 ,
2N7002 % G = Sour ce resistance of > 5 Mohm N
SOT-363E:G5 DP_CA DET Q 1 =
T DP to DVI/HDM
RO422'| Cabl e Adapter 2 DX 5
IMS (CA) has 100k
1/2@}@7 pul |l -up to DP_PWR 3 4
— 2 12
o o =PP3V3_S0_DPCONN =
R9445' —
10K
1/2§¥\7
201, —PP3V3_SWDPILIM &
. DP_EXT_HPD
e RO444}
6 10K
%
441 /55 1/2@}@/
ZWOOZ%X-G o 201
SOT- 363 o)2
T
1 3
w DP_EXT_HPD L 441
<n 2N7002 X- G ] SYNC MASTER=K16 M._B SYNC DATE=07/07/2010 A
SOT-363\ [ 1c)5  DP_HPD Q r—
' DP Source nust pul | Di spl ayPort Connect or
4 R9423!| down HPD input with T TN
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1/2?/‘@‘} to 100K (DPv1l.1a). : o=
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*L9701, D9701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.
*PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
*LCD_BKLT_PWV SHOULD BE AWAY FROM BOOST CI RCUI T

CRI TI CAL
Rg? 0
i . =PPsv so Bk R9701
: 5% : CRI TI CAL CRI TI CAL
LA o1 13 ve" 2 9% 29701 PPVOUT SW LCDBKLT . s
A REAR b7 s mm LYY YNz PPBUS SW LCDBKLT PWR SW 1 N2 PLACE_NEAREU9701. 21: 3mm RECRY :
| HLP2525CZ- SM N
19713 AP RBL6OM 60G| |1 9796 [TCO797 |:C9799
| o/1U;: NO STUFF DI DT=TRUE 1 PFE —— JQUF L JoUF
1 1 -1 -1 % %
- zgg R9703 RO702 S T i
402 5% 0 202 1210-1 1370-1
%ZOW 1/ 2§¥V
2201 201,
= PPVI N SW BKL R =
\ESHBFES: 3
PLACE_NEAR=UB 70T 8N Fhm, 7 01: 22: Smm PP5V SO BKL_VLDO
o =PP3V3_SO_BKL_VDDIO a -
VOLTAGE=5V

PLACE7NEAR=LB701. 22:3mm
1

C97111| C97101
0. LUF L~ "LuE

BT

N o
o [3Y N
VDDI O VLDO VIN
CRI Tl CAL
OVl T_TABLE ngpoj-
&
6 9] 24
NCx & 2 BKLT: PROD
R9741 BKL_FSET SlrseT b Fa_21 RO717
RO753 120K, BKL_FLTR 20 |miter &  oura| 12 BKL I SENL NN LED RETURN 1y
»m—=12C BKL 1 _SCL 1A QN 2 1/%;/ouw BKL_| SET 3 | seT curz| 13 BKL_I| SEN2 NCNEGKZW BTH=0. 20 mm Hié\év NCNEGKZW DTH=0. 20 mm
R9757 vZBw i BKL_SCL 10 |sak ours| 14 BKL_| SEN3 B PROD
ny—=12C BKL 1 SDA 1 e 0 BKL_SDA 11 |spa oural 19 BKL_| SENA R9718
Addr: 0x58(W)/0x59(Rd) 120w BKL_PWU 2 |pwm outs| 11 BKL | SENS 1 2 LED RETURN 2 7 50
2"1’)F1 M N:HE&:W B‘T‘tﬁg gﬂnmn 5% M EEE&:W EFES 50"‘,}}“
TP_BKL_FAULT 7 lFAULT outel 18 BKL_| SEN6 oW
a 1 402
o 02 _PPBUS_SW LCDBKLT_PWR BKL_EN EN VSYNG BKL_VSYNC R BKLT: PROD
RO704 &?E%FF z R9755! R9719
+ > LCD_BKLT_PVWM 1,33 2 E o 10K 1A\ 2 LED RETURN 3 s e
5 2 2 8 THY 1/ 200 M NRERRWY BFES: 30™n sle M NRERK-W BHHES: 20"
% 19704 i A
—L 33pF Ao o] = 402
T g BKLT: PROD
o 1 rorie) Lronae o720
= FPWITEQ. 62kHz 1/ 20w 5w | _LED=23. 2mA M NKEDE W BFHES: Somm., MV D RETHEN 4 o T
see spec for others 201,[ ],%: AV 710 ENECR= L (1 CNECR™ - 207 mn
GND BKL _SGND b 32 402
mh@%mﬁﬁ&% W BKLT: PROD
Nass 1 RO721
| _LED=369/ Ri set N 1A9r 2 LED RETURN 5
(EEPROM shoul d set EN_|_RES=1) M NERERR-W BFHES: 30™n ) 'ot, M NERESR-W BFEES: 3o™m e
V05"
BKLT: PROD
R9722
AP\ 2 LED RETURN 6 -
M N-RENR-W BTES: 30™n 5w M N-RENR-W BFEES: 30
M:EJIZF
FOR LP8543:
STUFF R9741
NO STUFF R9740, C9740, C9741, R9754
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG neasur enent on LED stri ngs.
35352896 1 | C, LP8545, LED BKLT CTRLR, PRODUCTI Q LLP24 w9701 CRI TI CAL PRQJ: K16
35352967 1 | C, LP8545, LED BKLT CTRLR, LLP24, K99 VER w9701 CRI Tl CAL PRQJ: K99 SN S ] SR NI == IR ETe
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CRI TI CAL

F9800

» =PPBUS_SO_LCDBKLT
. =

1

0603

2 D BKLT PLT_RST |L

2AMP- 32V

2

CRI TI CAL
806

FDC638APZ_SBMS001

SSOT6- HF

PPBUS SW LCDBKLT_ PWR ,,
. mm

807
SSMVB NS%EAPE =
SOT563

2201

LCDBKLT_EN L

D|3

1%

2

LCDBKLT_DI SABLE

@807 D[6
SSMBN37FEAPE
sorse3 | Kh
—1H
F 7
2[G™ st

© = .25 mm
o AGE=8. 4V
PPBUS SO L CDBKLT_FUSED < N =
M NEREN-W BFEES: 55™m J_é . PPBUS SO LCDBKLT FET
VOLTAGE=S. 4V
1R9808 0881%% 1 MOSFET FDC638APZ
o YT o CHANNEL P-TYPE
1/ 20W 8K 2
201 402 RDS( ON) 43 nOhm @. 5V
LCDBKLT_EN DI V. LOAD NG 0.2 A (EDP)
'R9809
147K
1%
1/ 20w

SYNC MASTER=K16 M._B

SYNC DATE=07/07/201
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6 5 4

1 s =PPVCORE SO_CPU

ADDI TI ONAL CPU VCORE HF DECOUPLI NG

40x 1uF 0402

:;O:“m %g gﬁi g%ﬁ% g}?{% 575 g%ﬁ% Q%%

PLACE ON OPPCSI TE SI DE OF CPU
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" ELECTRI CAL RAI NT SET PHYSI CA':tlf T YPI:SPAO NG
FSB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD :STANDARp _ _ oA eas Esn DaTa ESB D L<15. .0> o
FSB_DSTB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R O —ESBDATA GROPO | ESR 558 ESB_DATA FSB_DI NV_L<0> 710 14
0| |CD—ESBDSIBO | ESB DSTH 55S | ESB DSTH FSB_DSTB L_P<0> 10 14
— — a [>—ESB_DSTRO | ESB DSTB 55S | ESB DSTR FSB _DSTB_L_N<0O> 7 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT 3 - -
o FSB D L<31..16>
* - _ CO—ESBDATA GROUP1 | ESB 555 ESB DATA 7 10 14
FSB_DATA =2x_DI ELECTRI C ? _ FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ? _ o DATA ans ESEDATA FSB DINV L<1> e
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ CO—EsBDsTEl | ES DSTR 55S | ESR DSTR FSB_DSTB L_P<1> 710 14
= SR ®| |[>—EsBDsTBL | ESB DSTR 55S | ESR DSTR FSB_DSTB L_N<1> 710 14
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g = == =
" - == - == 2 | o | ESB 555 ESB_DATA FSB D L<47..32> 710 14
FSB_ADSTB =2x_DI ELECTRI C ? _ FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? _ @ Dwﬁ - ans ESEDATA FSB DINV L<2> e
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ? X CO—FEsBDstR2 | FSB DSTR 55S| FSR DSTR FSB DSTB L_P<2> 7 10 14
< FSB TB L_N<2>
o f - . f | ESB _DSTB 55S | 7 10 14
Al 4x/2x/1x FSB signals with inpedance requirements are 50-ohm si ngl e- ended. @ O ESBDSTE2 — BSBDSTA.SSS  BSA DSTA SB DS 2 °
FSB 4X signals / groups shown in signal table on right. i D—F‘SB’MI‘E?‘—BB*::: ESB*xIQ Egg B' k,\</63'<'338> T
Signals within each 4x group should be matched within 5 ps of strobe. O SEDATA GROUPE PSR Sﬁfnsm FSE DSTB L P<3> 7o
f . i | ESB _DSTB 55S | FSB 7 10 14
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 135 ps. o EsB.DsmEd  FSB DSTAR. g FSE DSTB L N<3> °
f . : . . . : N . | ESB _DSTB 55S | 7 10 14
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | (CD—FSADSIE: . BSA DSTA SRS BSA. 0
FSB 2X signals / groups shown in signal table on right. x O D—Esuuw]—ﬁ*::: Esﬂix Egg QEI(_)<i(<a4 3(>)> T
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be matched +/- 270 ps. NG s _?s:}%q F:*Amm FSBE ADSTB L<0> o
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. @ 5 oS - =~ 7o
) ) ’ ) B A L<35..17> . ——
FSB 1X signals shown in signal table on right. L& D—Esagﬁgﬁfm_‘?;*::: E:i:':ﬂ EgB 2DST%5L<1Z e
CO—ESBo ! » 7 10 14
Intel Design Cuide recormmends FSB signals be routed only on internal |ayers. = 18 Eo s o ESB ADS L
= | _ 7 10 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. CO—ESBBREQQ | ESB 55S ESB_1X ESB_BREQO_L 10 14
2]
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 = - ESRaas " ESE AR o
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 g| |2 Fonaas S ESE DBSY L o
o , u = 10 14
- H = L 1X ESB 55S ESB_1X FSB_DEFER L 10 14
CPU Signal Constraints - A= e e Foe e T o
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP § CoO—EsBIX ESB 55S ESB 1X FSB_ H T_L 7 10 14
== O—ESB1X ESB 55S ESB_1X FSB H TM L 7 10 14
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD b‘% o £ oes Es 1x FSB LOCK L
— = ;! _ 7 10 14
CPU_27P4S * =27P4_OHM SH  =27P4_OHM SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML w O—ESB_CPURST | ESB 55S ESB 1X FSB_CPURST L 10 13 14
- - - - - - - - — : <2..0> 10 14
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. L *li Eif:: E:*K Egg ?ng\_( i g o
CO—EsBo ! _ 10 14
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG CO—CRUASYNC CPU 555 CPU_AGITL CPU_A20M L 10 14
— — <2..0> N
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? cpJI:FRIm ztj*::: gtf:ﬁ: gg Egglﬁ f g o
— [ | FERR | L L 10 14
CPU 8M L * 8 ML ? CO—CRUASYNC CPU 555 CPU_AGITL CPU _| GNNE_L 10 14
CPU COVP N 25 ML P O—CRUINTI CPU 555 CPU_AGITL CPU INIT L 10 14
— M [O—CBUASYNC R CPU 555 CPU_AGTL CPU_| NTR 10 14
CPU_GTLREF * 25 ML ? SR DG recomends at |least 25 nmils, >50 nmils preferred CO—CBULASYNG R CPU 555 CPU_AGTI CPU_NM 10 14
" — = O CRUL PROCHOT | CPU 555 CPU_AGTL CPU_PROCHOT L 10 14 39
cPu_i TP =2: 1_SPAC NG ? I CO—CPU_PVRED CPU 555 CPU AGTI CPU_PWRGD 10 13 14
CPU_VCCSENSE * 25 ML ? CO—CRUASYNC CPU 555 CPU_AGTL CPU SM _L 10 14
Most CPU signals with i npedance requirenments are 55-ohm si ngl e- ended. | — S;]?/::m| o ztj{:: gtf:ﬂ: g‘:AUTaEI\PA%:(PLL -
Some signals require 27.4-ohm singl e-ended i npedance. | 8, . WA FSB CPUSLP L “l
= — s A 10 14
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 O CPUEROM SB CPU_55S CPU_AGITL CPU DPSLP_L S 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 O CRULDPRSTP | CPU 555 CPU_AGTI CPU_DPRSTP_L 10 14 53
. . CO—CBLLASYNG CPU_55S CPU_AGITL ESB_DPWR L 10 14
MCP FSB COWP Signal Constraints . s o con @k ren 100n] qx o FSB LK OPU P
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—ESBaK cpPU G K FSB 100D QK ESB FSB_CLK_CPU N 10 14
— FSB KI1TP P 13 14
MCP_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD D—F‘S‘LS E,: z gi{mm_ﬂ-LESI, 3 FgB &K TP N 3
CO—EsB.aK. _ESB_ | QK ESB 13 14
I 3 Ol K_MCP CIK FSB 100D | G K ESB FSB_CLK MCP_P 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O—ESBaK Mp ClLK FSB 100D | G K FSB FSB CLK MCP_N 14
MCP_FSB_COMP * 8 ML 2 O CPULERR | cPU 555 CPU | ERR L 0
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1.4 O —BM.DERSLPVR CPU 558 CPU_AGTI PM DPRSLPVR 14 53
FSB C:I o k Con t r | nt D_(jee above) CPU 555 CPU_AGITL | M\WP_DPRSLPVR
C S a S _ > ey caw MCP_ 508 Me_Ese_cowe | MCP_BCLK_VM._COMP_VDD .,
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M N MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [— MCP_CPU_COVP MCP_50S Wime 14
CLK_FSB_100D « ~100_OMM DI FF| =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | o eceuc MP_50S MCP_ESE_C) NP gg GOV \éﬂg 5
O Me_cry cave MCP_50S MCP_ESB_COVP P GND .
=== === CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF 10 33
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT Py CPU 50S Py O:’U COVP<3> "
CLK_FSB * =3x_DI ELECTRI C 2 CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C 2 =t cPy_cove CPU_27P4S cPu_cove CPU_COVP<2> 0
. N - Do—eucawe CPU 50S CPU_CONP CPU_COMP<1> 10
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 — ST P CPU COVP=0> N
O—XPE_1Dl CPU 555 cPU I TP XDP_TDI 10 13
[O—XD2_ 10 CPU 555 CcPU | TP XDP_TDO 10 13
O—XE_IMs CPU 555 cPU | TP XDP_TMS 10 13
O—XDE_IK CPU 555 cPU I TP XDP_TCK 10 13
>_TRST_| CPU 555 cPy | TP XDP_TRST_L 10 13
O—XDE_EPM.L CPU 555 cPy | TP XDP_BPM L<4. . 0> 1013
O—XDE_BPMLE CPU 555 cPy | TP XDP_BPM L<5> 1013
OO (ESB_CPURST 1) |cpysss CPU LTP XDP_CPURST_L 13
[ CPU_55S CPU 8M 1 CPU_VI D<6. . 0> 112 53
[— CPU 55S CPU 8M 1 | M\WP6_VI D<6. . 0> 12
O CPLLVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P 11 83
[O—CBLLVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N 11 83
O (CPU VCCSENSF) | cpy 27p4s cpy veesense | | WP6_VSEN P s SYNC MASTER=K16 M.B SYNC DATE=07// 0// 2010
O—(CPU VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN N . amya -
CPU/ FSB Constraints
d} Appl e Inc. 5' 8379
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
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_OHM DI FF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
MEM_CLK2NVEM i =4: 1_SPACI NG 2 NV DG says 3x inner, 4x outer
MEM_CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM_CTRL2NEM * =2.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_CVD2CVD * =1.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_CVD2NEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM _DATA2DATA * =1.5:1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM_DATA2NEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_DQS2NEM * =3: 1_SPACI NG 2 | NV DG says 4x inner, 5x outer
MEM 20THER * 25 ML 2
Menory Bus Spaci ng Group Assi gnnents
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
MEM _CLK MEM _CLK * VEM_CLK2MVEM MEM_CVD MEM _CLK * VEM_CVD2MVEM
MEM_CLK MEM_CTRL * MVEM_CLK2MEM MEM_CND MEM_CTRL * MVEM_CVD2MVEM
MEM _CLK MEM_CVD * VEM_CLK2MVEM MEM_CVD MEM_CVD * VEM_CMD2CMVD
MEM_CLK MEM_DATA * VEM_CLK2MVEM MEM_CMVD MEM_DATA * VEM_CVD2VEM
MEM_CLK MEM_DQS * MVEM_CLK2MEM MEM_CND MEM_DQS * MVEM_CMD2MVEM
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
MEM CTRL MEM _CLK * MEM_CTRL2MVEM MEM _DATA MEM _CLK * MVEM_DATA2MVEM |
MEM_CTRL MEM_CTRL * MEM CTRL2CTRL MEM _DATA MEM_CTRL * VEM_DATA2VEM
MEM CTRL MEM_CVD * MEM_CTRL2MVEM MEM _DATA MEM_CVD * MVEM_DATA2MVEM |
MEM_CTRL MEM _DATA * MEM CTRL2VEM MEM _DATA MEM _DATA * MEM DATA2DATA
MEM CTRL MEM DGQS * MEM_CTRL2MVEM MEM _DATA MEM DGQS * MVEM_DATA2MVEM |
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
MEM DS MEM _CLK * VEM _DQS2MVEM MEM _CLK * * VEM 20THER
MEM DS MEM _CTRL * VEM _DQS2MVEM MEM _CTRL * * VEM 20THER
MEM DQS MEM_CVD * VEM _DQS2MVEM MEM_CVD * * VEM 20THER
MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * VEM 20THER
MEM_DQS MEM_DQS * VEM _DQS2MVEM MEM_DQS * * MVEM 20THER
DDR3: Need to support MEM *-style wildcards!

DQ si g-nal s should be matched within 5 ps of associated DQS pair.

DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be within 360 ps

No DQS to clock matching requirenent.

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

CMD CTRL signals should be matched within 150 ps.
Al menory signals maxi numlength is 1.030 ps.

SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.

MCP MEM COMP Si gnal Constraints

3
2

Menory Net

Properties

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_VEM_COMP * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
MCP_MEM_COVP * =2x_DI ELECTRI C 2

SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2

MEM A/ B_CKE EC SET NAME |'S CHANGED ON K6, CANNOT SYNC THI S PAGE FROM T27

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 70D MEM O K MEM A CLK P<5..0>
D MEM 70D MEM QL K MEM A CLK N<5. . 0>
O MEMA CKE MEM 50S MEM CTRI MEM A_CKE<3. . 0>
O MEM A CNTL MEM 50S MEM CTRI MEM A _CS L<3..0>
O MEM A CNIL MEM 50S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 50S MEM CNVD MEM A_A<15.. 0>
O MEMA D MEM 50S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 50S MEM CMVD MEM A RAS L
O MEMA D MEM 50S MEM CMVD MEM A CAS L
O MEMA D MEM 50S MEM CMVD MNEM A VE L
O MEM A DQ BYTEQ MEM 55S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTET MEM 55S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 55S MEM DATA MEM A _DQ<23. . 16>
O MEMA_DQ BYTE3 MEM 55S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 55S MEM DATA MEM A_DQ<39. . 32>
O MEM A _DQ BYTES MEM 55S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 55S MEM DATA NMEM A DQ<55. . 48>
CO—MEMA_DQ BYTE? MEM 55S MEM DATA NMEM A DQ<63. . 56>
O MEM A DQ BYTEQ MEM 55S MEM DATA NVEM A_DiVKO>
CO—MEM A_DQ BYTE] MEM 55S MEM DATA NVEM A Divkl>
O MEM.A_DQ BYTE2 MEM 55S NMEM DATA VEM A DiVk2>
O MEMA DQ BYTE3 MEM 55S MEM DATA NVEM A DIMVK3>
O MEMA DQ BYTE4 MEM 55S MEM DATA NVEM A _Divk4>
CO—MEM A DQ BYTES MEM 55S MEM DATA MEM A_DIMK5>
O MEMA_DQ BYTEG MEM 55S MEM DATA NVEM A _DIVK6>
O MEMA_DQ BYTE? MEM 55S MEM DATA MEM A_DMK7>
O MEMA DOSO MEM 70D VEM DS MEM A DQS P<0>
O MEM A DCS0 MEM 70D MEM DQS MEM A_DQS_N<O>
[— MEM 70D MEM DQS. MEM A _DQS_P<1>
MEM 70D MEM DQS MEM A _DOS_N<1>
MEM 70D MEM DQS. MEM A DQS P<2>
MEM 70D MEM DQS. MEM A_DOS_N<2>
MEM 70D MEM DQS. MEM A DQS P<3>
MEM 70D MEM DQS MEM A_DQS_N<3>
MEM 70D MEM DQS. MEM A_DQS_P<4>
MEM 70D VEM DS NMVEM A_DQS_N<4>
MEM 70D MEM DQS MEM A DQS P<5>
MEM 70D MEM DQS MEM A_DQS_N<5>
MEM 70D MEM DQS MEM A DQS P<6>
MEM 70D MEM DQS. MEM A _DOS_N<6>
MEM 70D MEM DQS MEM A DQS P<7>
MEM 70D MEM DQS. MEM A _DOS_N<7>
MEM 70D MEM G K MEM B_CLK _P<5..0>
MEM 70D MEM O K. NMEM B_CLK N<5. . 0>
MEM 50S MEM CTRI MEM B_CKE<3. . 0>
MEM 50S MEM CTRI MEM B_CS_L<3..0>
MEM 50S MEM CTRI MEM B_ODT<3. . 0>
MEM 50S MEM_CMVD MEM B_A<15. . 0>
MEM 50S MEM_CMVD MEM B_BA<2. . 0>
MEM 50S MEM_CMVD MEM B_RAS L
MEM 50S MEM_CMVD MEM B_CAS L
MEM 50S MEM_CMVD MEM B_VE L
MEM 55S MEM DATA MEM B_DQ<7. . 0>
MEM 55S MEM DATA MEM B_DQx<15. . 8>
MEM 55S MEM DATA MEM B_DQ<23. . 16>
MEM 55S MEM DATA MVEM B_DQ<31. . 24>
MEM 55S MEM DATA MEM B_DQ<39. . 32>
MEM 55S MEM DATA MEM B_DQ<47. . 40>
MEM 55S MEM DATA MEM B_DQ<55. . 48>
MEM 55S MEM DATA MEM B_DQ<63. . 56>
MEM 55S MEM DATA VEM B_DiVkO>
MEM 55S MEM DATA VEM B_Divkk1>
MEM 55S MEM DATA MEM B_DMVk2>
MEM 55S MEM DATA MEM B_DMVk3>
MEM 55S MEM DATA MVEM B_Divkk4>
MEM 55S MEM DATA VEM B_DIVK5>
MEM 55S MEM DATA MEM B_DMVk6>
MEM 55S MEM DATA MVEM B_DIVK7>
O MEMB DOSO MEM 70D VEM DS VEM B_DQS P<0>
CO—MEMB DOSO MEM 70D VEM DS MEM B_DQS N<O>
[CO—MEM B XE1 MEM 70D VEM DS MVEM B _DQS P<1>
O MEM B XE1 MEM 70D VEM DS NVEM B_DOS N<1>
O MEMB DS MEM 70D MEM DQS MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 70D MEM DQS MEM B_DOS _N<2>
O MEMB DOS3 MEM 70D VEM DS MEM B _DQS P<3>
O MEMB DOS3 MEM 70D VEM DS MEM B _DQS N<3>
O MEMB DOs4 MEM 70D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 70D MEM DQS. MEM B_DQS _N<4>
O MEMB DOSS MEM 70D VEM DS MEM B_DQS P<5>
O MEMB DOSS MEM 70D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 70D VEM DS MEM B _DQS P<6>
O MEMB DXS6 MEM 70D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 70D MEM DQS. MEM B_DQS_P<7>
O MEM B DQS7 MEM 70D MEM DQS. MEM B_DOS N<7>
O ME_MEM COVP M VEM cave | vep VEM cave | MCP. VEM COVP_ VDD
CO—ME_MEM COVvP McP MEM cave | Mop vEM cave | MCP_ IVEM COVP_GND
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PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:’{ NEI_I YPE
- = ON LAYER? b ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
PCl E_90D * =90_OHMDIFF |  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » p— ot oo o PEG R2D P<15. . 0>
CLK_PCI E_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF [— PCl E_90D PClE PEG R2D N<15.. 0>
O—BEGRD PCIE_90D PO E PEG R2D C P<15.. 0>
= PCl E_90D PClE PEG R2D C N<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI G—{T _ SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI G—{T _ PEG 2R PCLE 90D PCLE PEG D2R P<15.. 0>
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C ? [ PCl E_90D PClE PEG D2R N<15.. 0>
- e PCIE_90D PO E PEG D2R C P<15.. 0>
GKPAE 20 ML . ':: POLE 90D PaE PEG D2R C N<15.. 0>
MEP_PEX_Cov - 8 ML ? = PG E 90D paE PCl E_AP_R2D P _— D
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.3 [ PCIE 90D POLE PClE_AP_R2D N 7 3
O—BCLE AP RD PCl E_90D PClE PCILE AP R2D C P 16 34
= PCl E 90D PO E PCIE_AP_R2D C N 16 34
NEED PCl e Genl/ Gen2 not es! = Gi— T T T
H = PCl E_90D PClE PCl E AP_D2R N 7 16 34
i PCl E 90D PClE PCl E ENET_R2D P
[ PCIE_90D PO E PCl E_ENET_R2D N
CO—BCLE ENFT_R2D PCl E_90D PClE PClE_ENET_R2D C P
- - = PCIE_90D PCLE PCIE ENET_R2D C N
Anal og Video Signal Constraints = _eaE eer e Paran  |ear PO E ENET 2R P
ALLOW ROUTE 1 [ PCl E_90D PClE PCl E_ ENET_D2R N
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP PCLE 90D PCLE PC‘ E ENEF D2R C P
CRT_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD s PCLE_90D POLE PCIE_ ENET_D2R C N
D PCIE 90D PCLE PClE FWR2D P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [— PCI E 90D PCE PClE FWR2D N
oRT N 20 ML P p p N po——— O—BCQE EWRD PCI E_90D PO E PO E FWR2D C P
= = PCl E_90D PClE PCl E_FWR2D C N
CRT_2CRT * 15 ML ? [O—BCEEWRR PCl E_90D PClE PCl E FW D2R P
[ PCIE 90D PCLE PCIE FWD2R N
CRT_2CLK oML G = POLF_son PO E PCIE FWD2R C P
CRT_2SW TCHER * 250 ML ? [— PCIE_90D PO E PClE FW D2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MCP_PE0_REECI K QK PO E 1000 CLK PCLE PEG CLK100M P .
e [ K PCE 1000 K PG E PEG CLK100M N s 16
MeP_DAC. - =2x_DIELECTRI C ? O MCE_PE1_REECLK QK PAE 1000 QK PO E PCl E_ CLK100M AP_P 7 16 34 C
CRT signal single-ended i npedence varies by |ocation: = QK PAE 1000 QK PO E PCl E_ CLK100M AP_N 7 16 3
- 37.5-ohmfrom MCP to first term nation resistor. O ME_PE2_REFQK QK PAE 1000 QK PO E PCl E_CLK100M ENET_P
- 50-ohmfromfirst to second term nation resistor. = CIK PCIE 1000 OK PAFE PCl E_CLK100M ENET_N
- 75-ohm from output of three-pole filter to connector (if possible). O ME_PE3_REFQK QK PAE 1000 QK PO E PCl E CLK100M FW P
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. i QK PAE 1000 QK PO E PCl E_CLK100M FW N
SOURCE: MCP89 I nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP Mep_pPEX_cave | MCP_PEXO_TERMP 16
D gital Video Signal Constraints =iy CEIS0S 1 AT BRI IGRCER
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ (‘RT:RI UE (‘RT:EOQ CRT CRT | G B_COw_PB
DP_90D « ~00_OHM DIFF | =90_OHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF l:: gf:x gfg: gf:x CRT: : g C‘gim
LVDS_100D * =100_CHM DI FF|  =100_OHM DI FF =100_CHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF > DAC_ 0 vee_pac cave | MCP_ TV DAC RSET
MCP_DV_COVP « v 20 ML 20 ML —STANDARD =STANDARD —STANDARD O ME-DACVREE v pac cowp L VER TV DAC VREE =
O—DE NI M DP_90D pisplayporTt | DP 1G M1 _P<1..0> 0 17
e === 2N M DP_90D DisPlAYPORT [ DP 1G M1 _N<i1..0> 017
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : DP | NT_AUX CH DP 90D DI SPL AYPORT u:, I G ALJX O"l P o 1
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2 [>—DB_LNT_AUX Ci DP_90D DisPLAYPCRT | DP I G AUX_CHI N o
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2 O—E BT M DP_90D pispLayporr | DP 1 G MLO_P<3. . 0> 017
- - - - . —— - porTr | DP_ 1 G MLO_N<3. . 0> 1
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 nils. = :{E{:J - :7222 g:: e ToP e ALK Gl P °
NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm = b ExT ALX Gt b 900 D el avoer 1 DP 1 G AUX CHO N o
Di spl ayPort/ TNMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. = == = o
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O ME_TMISO_RSET MCP_DV_COVP MCP_TNMDSO_RSET 17 24
Max trace length: LVDS 10 i nches, DP 8.5 inches. O ME_TMDSO VPROBE MCP_TMDSO_VPROBE 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.2 LVDS A aK LS 1000 Lvos LVDS |G A CLK P B
Co i O L\DS 1GA QK LVDS 100D LVDS LVDS |G A CLK N
SATA I nt er f ace nSt rai nt S N CO—L\VDS 1 G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0>
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O—LVDS LG A DATA LVDS_100D LVDS LVDS | G A DATA N<2..0>
N ~ _ _ _ _ M D FF _ M D FF [CO—L\DS 1 G A DATA3 LVDS 100D LVDS LVDS | G A DATA P<3>
SATA_90D =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM_ =90_OHM_ S _Lvos 16 A \vDe_1000 oe LVDS 1 G A DATA N<3>
LS IGREAK LVDS_100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSIGE AK LVDS 100D LVDS LVDS 1G B CLK N
N _ P _ P O—L\VDS 1G B DATA LVDS 100D LVDS LVDS | G B _DATA P<2..0>
SATA =3x_DI ELECTRI C > SATA TOP, BOTTOM| =4x_DI ELECTRI C 7 = Lvnsicnoaa L\vos 1000 e VDS 1 G B DATA N<2.. 0>
SATA_TERMP * 8 ML ? CO—LVDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
>
SATA intra-pair matching should be 1 ps. O L\VDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA N<3
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| | MCP_DV_COVP. MCP_| FPAB _RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.6 O MCE_L EPAB VPROBE MCP_| FPAB_VPROBE 17 24 —
SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 35
g SATA_90D SATA SATA HDD R2D C N 18 35
[ SATA_90D SATA SATA _HDD R2D P 735
[ SATA_90D SATA SATA HDD R2D N 735
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 35
[ SATA_90D SATA SATA HDD D2R N 16 35
[ SATA_90D SATA SATA_HDD D2R C P 735
[— SATA_90D SATA SATA HDD D2R C N 735
[CO—SATA 0D 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 N A
SATA_90D SATA SATA _ODD R2D N N -
:: SATA_QDD_[2R SATA_90D SATA SATA _ODD D2R P s 18 SY'\C” ll\/LAtSTERbK16 MB SYNC DATEZ07/07/ 2010
[ SATA_90D SATA SATA _ODD D2R N o 18 H
[ SATA_90D SATA SATA_ODD D2R C P IVCP ConSt rail nt S 1
ATA D2R N D= e i
= SATA_90D SATA S [0 D/D] C Ap le Inc 051- 8379
[ \MCP_SATA_TERWP saTA_TERVP | MCP_SATA TERMP " p . ey
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LPC Bus Constraints MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘G&:" NET_TYPE
bl ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
LPC 55S =55_OHM SE| =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD :STANDARp _ ocan Lo ses e LPC AD<3..0> R
CLK_LPC 55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD CO—LBC ERAVE | L PC 55S LPC LPC FRAME L 7 19 38 40
O—LBC RESET | L PC 5585 LPC LPC RESET L 19 25
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | Wl GHT O MP LPC A Ko QK IPC 558 | QK IPC LPC ClL K33M SMC R 10 25
- - — o CK IPC 558 | QK IPC LPC CLK33M SMC 25 38
LPC 1. 5x_DI ELECTRI C ? - - K IPC55S | QK IPC LPC CLK33M LPCPLUS 7 25 40
CLK_LPC * =2x_DI ELECTRI C ? [>_Use_ExTA UsA_ 900 . USB EXTA P oo D
. R . USB_90D USB USB_EXTA N 16 36
SOURCE: MOPB9 I nterface DG (DG 04625-001_v0.9), Section 2.7 [ eon oo OB EXTA VUXED B o
USB 2.0 Interface Constraints = Lse_s0n s 5B ExIA MIED N
_ O UsBMN USB_90D USB USB M NI _P o 18
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP D USB_90D USB USB M NI _N 918
MCP_USB_RBI AS « =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD O SEEID USE_90D LSE usB bp 7
i = USB 90D USB USB_EXTD N 718 37
USB_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [O—LISB_CAMERA USB_90D USB USB_CAMERA_P 718 37
[ USB_90D USB USB_CANMERA N 7 18 37
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o D—LEB?HT lsﬂiqnn LSE USB BT P T
> — > — USB_90D USB USB_BT_N 7 18 34
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM| =4x_DI ELECTRI C ? [O—LSE _TPAD USB 90D USB USB_TPAD P 18 46 71
USB_90D USB USB_TPAD N bie 46 71
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.8 OO—UsB IR USB 90D USB USB IR P —_—
. [a= USB 90D USB USB IR N
SMBus Interface Constraints = _tsn_exn useaon | un USE_EXTB P
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK(‘SAP : L T57 tg::gg tg £g T57BPN
SMB_55S i =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD = USB_90D USB USB T57_N
O LUSB EXIC USB_90D USB USB_EXTC P o 18
— f USB_90D USB USB EXTC N 918
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
- [O—LISB_SDCARD USB_90D USB USB_SDCARD P o 18
SvB i =2x_DI ELECTRI C ? [ USB_90D USB USB_SDCARD N o 18
o UsB Wi USB_90D USB USB_VW P
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.9 [ USB_90D USB. UsB WM N
HD Audi o Interface Constraints T ACE_LSE_ER1 49 MOP_USB RBIAS GAD C
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECKGAP : : : M:z:: x 2@@ '\CP 8 &-I?A 2: :
HDA_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD i SMC IVGMT_ | SVB 555 SMB SMBUS MCP_1_CLK 19 a1
. SMC | - SMB_55S SVB SMBUS MCP_1 DATA 10 a1
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT O HA BT AK HDA 55S HDA HDA BI T _CLK 7190 a7
— fa— HDA 55S HDA HDA BIT CLK R 19
HDA * =2x_DI ELECTRI C ?
— I [O—HDA_SYNC HDA 55S HDA HDA SYNC 7190 a7
MCP_HDA_COWVP * 8 ML ? [— HDA_55S HDA HDA_SYNC R 10
[ HDA_RST_| HDA_55S HDA HDA RST R L 19
SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9), Section 2.10 = HDA 55S HDA HDA_RST_L 719 37
- . HDA_SDI NO HDA_55S HDA HDA_SDI NO 710 37
SI O Signal Constraints = i sss  [ioa HDA_SDI N_CODEC
== HDA_SDOUT HDA_55S HDA HDA SDOUT B a7 _—
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK,G,AE, = 9 HDA:EEQ o HDA SDOUT R 1; ¢
CLK_SLOW 55S * =55_OHM SE| =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD o . . ey MCP_HDA_PULLDN COMP__ 1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o E W7§1570 K a K7§| OALEEQ a K7§| S PM O_KBZK susal K R oz
—— - - = QK slonsss | a K siow PM CLK32K_SUSCLK 2 3
CLK_SLow * =1. 5x_DI ELECTRI C ? O—SPLaK SPL_55S SPl SPI_CLK R 19 40
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.11 [ SPL_55S Sl SBL_CLK ©
: [O—SEL_MX SPL_55S SPl SPI _MXSI _R 19 40
SPI I nterface Constraints = Se_sss SELMEl w
N OO—SBLMs0o SPl_55S SPI SPlL _M SO 19 40
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—SkLcso SPl_55S SP| SPI_CSO_R L 19 40
SPI_55S « =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD g SPL_55S Sl SPL_e80 L “© B
[ SPl_55S SPI SPI_MB_CLK a0 47
— f— SPl_55S SPI SPI _M.B_MOSI a0 47
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
— - [ SPl_55S [S= SPI _M_.B_M SO 40 47
SPI i =1. 5x_DI ELECTRI C ? [— SPl_55S SP| SPI_MB CS L 40 a7
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.12 [ SPL_55S Sl SPLALT (L
f— SPl_55S SPI SPI _ALT_MOSI 7 a0
o SPl_55S SPI SPI _ALT_M SO 7 40
= SPl_55S SPI SPI _ALT_CS_L 7 40
——
SYNC MASTER=K16 M._B SYNC DATE=07/07/2010 A
i -
MCP Constraints 2
d} Appl e Inc. 5' 8379
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MCP RGM |

(Et hernet) Constraints

:

I Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%]TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#’{
MCP_M | _COVP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff
MCP_BUFO_CLK * =3: 1_SPACI NG 2

ENET_M | * 12 ML 2

SOURCE: MCP7

Const r ai

3 Interface DG (DG 02974-001_vO01l), Sections 2.7.2 & 2.7.4

88E1116R ( Et her net PHY)

nts

PHYSI CAL_RULE_SET

LAYER ALONBHTE | MNIMUM LINE WDTH | M NI MM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_MDI _100D * =100_0MM DI FF| =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T
ENET_NDI * 25 ML 2

SOURCE: MCP7

SD Card

Interface Constraints

3 Interface DG (DG 02974-001_vO01l), Section 2.7.

4

Ne

m
>
D
-
>
()
—

t

Properties

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | 1 i UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP.
SD_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—fr
SD_I NTERFACE * =3X_DI ELECTRI C 2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

Do Me MI_cawe MCP_M 1 _COVP MCP_M | _COvP_VDD 18
o—MEML_cOw MCP_M 1 _COVP MCP_M | _COVP_GND 18
O ME_CLK25M BUEQ ENET M1 555 | vep BUEQ ak | MCP_CLK25M BUFO_R

[ ENET M1 55s | vop BUEg ak | RTL8211 ClLK25M CKXTAL1
O—ENELINIR | ENET_M 1 _55S | ENET_M | ENET_I NTR L

OO—ENELMIO ENET M1 55S | ENET M| ENET_MDI O 918
O—ENEL M ENET M1 55S | ENET M| ENET_NMDC

O —ENET_PVRDW | ENET M1 55S | ENET M| ENET_PWRDWN L

[O—ENEL RXAK ENET_M 1 _55S | ENET_M 1 ENET_CLK125M RXCLK R

[— ENET M1 55S | ENET M| ENET_CLK125M RXCLK o 18
[ ENET M1 55S | ENET M| ENET_RXD R<3..0>
CO—ENET_RXD_STRAP ENET M1 55S | ENET M| ENET_RXD<0> s 18
[O—ENEL_RXD STRAP ENET_M 1 _55S | ENET_M 1 ENET_RXD<3. . 1> 018
[O—ENELRXD ENET M1 55S | ENET M| ENET_RX CTRL s 18
[OO—ENEL_IXAK ENET_M 1 _55S | ENET_M 1 ENET_CLK125M TXCLK
O—EMNEL_TXD ENEFT M1 _55S | ENFT M1 ENET_TXD<0>

CO—ENEL_TXD ENET_M1_55S | ENET_M | ENET_TXD<3. . 1>

O—EEL DD ENET_M 1 _55S | ENET_M 1 ENET_TX_CTRL

[ ENET M1 55S | ENET M| ENET_RESET L

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—ENEL_ M ENET_MDI 1000 ENET_MDI ENET_MDI _P<3.. 0>
= ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0>
SD Card Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—SDDATA SD_55S SD_LNTEREACE | SD_D<4. . 0>
D SD_55S sD | NTEREACE | SDCONN_DATA<4. . 0>
[ SD 55S sD | NTEREACE | BCVMB7765_CR _DATA<4>
[OOSR DATAR SD_55S SD_LNTEREACE | SD D<7. . 5>
i SD_55S sD I NTEREACE | SDCONN_DATA<7. . 5>
= SD 558 sD | NTEREACE | BCMB7765_CR DATA<7. . 5>
O—Shak SD 55S sh | NTEREACE | SD_CLK
[ SD_55S sb_INTEREACE | SD _CLK_ R
f— SD 555 sD I NTERFACE | SDCONN_CLK
Do—shan SD 55S sD | NTEREACE | SD_CNVD
" SD 555 sD I NTERFACE | SDCONN_CVD
= SD 555 SD | NTERFACE | BCMB7765_CR_CND
NOTE: SD D<7..5> are different to support

BCVb764M BCMb7765 co-| ayout .

SYNC MASTER=K16 M._B

SYNC DATE=0//07/ 2010

T

Et her net

d} Appl e I nc.
®
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW

e
ELEGTRI CAL_GONSTRAY NT_SET Prvsi AL SeacinG
CO—swas.s sa NE, N SMBUS SMC A S3 SCL
CO—swus s DA NE, N SMBUS SMC A S3 SDA
O —SMaUS_SMC BSOSO NE, N SMBUS SMC B SO SCL
[CO—SMAUS SWC RS0 sha NE, NE SMBUS SMC B_SO_SDA
CO—sMaus S0 s0.sa B, NE SMBUS SMC O SO SCL
[CO—SMaUS_SNC.0_S0_SDA NE, N SMBUS SMC O SO SDA
> —swus s ssasa " "
[CO—SMLS_S\C_BSA_SDA NE, N SMBUS SMC BSA SDA
CO—SMals_svo vovr sal NE, N SMBUS SMC MGMT_SCL
[CD—SMBLS_SNC_ MM SDA NE, N SMBUS SMC_MGMI_SDA
SMBus Charger Net Properties
e

ELEGTRI CAL_GONSTRAY NT_SET Prvsi AL SeacinG
CO—«=®=csl 1TQI_DIEEPAIR CHGR CSI _P
[ — 1TQI_DIEEPAIR CHGR CSI_N

1TQI_DIEEPAIR CHGR CSI R P
g 1TQI_DIEEPAIR CHGR CSI R N
CO—a=cso 1TQI_DIEEPAIR. CHGR CSO P
[ — 1TOl_DIEEPAIR CHGR CSO N
[ — 1TQI_DIEEPAIR CHGR CSO R P
[ — 1TOl_DIEEPALR CHGR CSO R N

43 50

43 50

SYNC MASTER=K16 M._B

SYNC DATE=0//07/ 2010

TTILE

SMC Constraints

d} Appl e I nc.
®

T O,
051- 8379
4.4.0
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M

sc Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
SENSE_1TOl_55S * -1:1_DIFFPAR  =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
THERM 1TOL_55S * -1:1_DIFFPAR  =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
DI FFPAI R * =1:1_Dl FFPAI R =1: 1_DI FFPAI R =1:1_DIFFPAIR | =1:1_DIFFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
SENSE * =1: 1_SPACI NG 2
THERM * =1: 1_SPACI NG 2
AUDI O * =1: 1_SPACI NG 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
ENETCONN * 25 MLS 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
G\D * =STANDARD 2
VEM_PONER * =STANDARD 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
GND_P2MM * 0.20 MM 1000
PVR_P2MM * 0.20 MM 1000
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_POVNER * PVR_P2MM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MM
MEM _CTRL G\D * G\D_P2MM MEM _CTRL MVEM _POVER * PWR_P2MM
MEM _DATA G\D * G\D_P2MM MEM _DATA MVEM _POVER * PWR_P2MM
MEM_DQS GN\D * GND_P2MM MEM_DQS VEM_PONER * PVR_P2MWM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
CLK_PCI E G\D * GND_P2MM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\ND_P2MWM CPU_COVP G\D * G\ND_P2MWM
SATA G\D * GND_P2MM CPU_GTLREF G\D * G\ND_P2MWM
UsB G\D * G\ND_P2MM CPU_VCCSENSE G\D * G\ND_P2MWM
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
LVDS G\D * G\ND_P2MM ENET_NDI G\D * G\ND_P2MWM

SD CARD READER LAYOUT RELAXATI

ONS

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O (USB_EXTA) USB_90D USB USB EXTA MUXED P
O (UsB EXTA) USB_90D USB USB EXTA MUXED N
O (USB EXTA) USB_90D USB USB LT1 P
CO—(USB EXTA) USB_90D USB USB LT1_N
CO—(USB TPAD) USB_90D USB USB _TPAD P
CO—(USB TPAD) USB_90D USB USB_TPAD N
[CO—(USB TPAD) USB_90D USB USB_TPAD_CONN_P
CO—(USB TPAD) USB_90D USB USB_TPAD CONN_N
[O—sesscuar s | SMB 555 SMB 1 2C SMC_SMS5_SDA R
[O—sasscwrsa | SVB 58S SMB 12C SMC SM5_SCL_R
D SMB_55S SMB 12C TCON_SCL
[ SMB_55S SMB 1 2C TCON SDA
= SMB_55S SMB 12C TCON_SCL__CONN
= SMB_55S SMB 12C _TCON_SDA_CONN
Graphics Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D DP_90D DI SPL AYPORT DP_INT_M._P<1..0>
[ DP_90D DI SPL AYPORT DP_INT_M._N<1..0>
D DP_90D DI SPL AYPORT DP_INT_M._C P<1..0>
[ DP_90D DI SPL AYPORT DP_INT_M._C N<1..0>
[ DP_90D DI SPIL AYPORT DP_INT_M._F P<1..0>
[ DP_90D DI SPL AYPORT DP_INT_M_F N<1..0>
[ DP_90D DI SPL AYPORT DP_INT_AUX CH C P
[ DP_90D DI SPIL AYPORT DP_I NT_AUX CH C N
" DP_90D DI SPIL AYPORT DP_INT_AUX CH P
[ DP_90D DI SPL AYPORT DP_I NT_AUX _CH N
OB EXT M) DP_90D DI SPI AYPORT DP_EXT_M._P<3..0>
[— DP_90D DI SPIL AYPORT DP_EXT_M._N<3..0>
D DP_90D DI SPL AYPORT DP_EXT_M._C P<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT_M._C N<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT _M._F P<3..0>
[ DP_90D DI SPI AYPORT DP_EXT_M._F_N<3..0>
CO—(DR_EXT_AUX_CH) DP_90D DI SPI AYPORT DP_EXT_AUX CH C P
" DP_90D DI SPL AYPORT DP_EXT_AUX _CH C N

PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SD _55S * =STANDARD o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP Fanout

Constrai nt

Rel axati ons

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MVEM 40S * 0.09 MV 5.8 M o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_DV_COVP ToP 0.1 M 500 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_VEM_COVP ToP 0.1 MV 500 ML '
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_USB_RBI AS TOP 0.1 MM 500 M L

OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COWP * 0.25 WM 250 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

a1

a1

Power Net Properties
ELECTRI CAL_CONSTRAI NT_SET|  PHYSI CALNt - YPS‘TDAO NG

THERM 1TO1_559 THERM

DRAMIHVENS D2

O CPUTHVENS_ D2

THERM 1TO1_559 THERM

P
DRAMIHVENS D2 N

THERM 1TO1_559 THERM

CPU _THERMD P

[CO—CRU THERMD

THERM 1TO1_559 THERM

CPU_THERMD N

THERM 1TO1_559 THERM

M_BR_THMDI ODE P

M_BR_THVDI ODE_N

=
CO—MCETHVENS D2
=

o ME_THVDI CDE

THERM 1TO1_559 THERM
THERM 1TO1_559 THERM

MCP_THMDI ODE_P

THERM 1TO1_559 THERM

MCP_THWVDI ODE_N

=

I SNS 1V5_S3 P

[O—SENSE DI FEPAIR

SENSE_1TO1_559 SENSE
SENSE_1TO1_559 SENSE

I SNS 1V5_S3_N

SENSE_1TO1_559 SENSE

I SNS_AI RPORT_P

CO—SENSE _DIFEPAIR

SENSE_1TO1_559 SENSE

I SNS_AI RPORT_N

SENSE_1TO1_559 SENSE

| SNS_CSREG P

[O—SENSE_DI FEPAIR

| SNS_CSREG N

DI FEPAI R

SENSE_1TO1_559 SENSE

SENSE_1TO1_559 SENSE
[CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE | SNS_ HDD P
SENSE_1TOl_555 SENSE I SNS_HDD N

I SNS_LCDBKLT_P

SENSE_1TO1_559 SENSE

I SNS_LCDBKLT_N

DI EEPAIL R SENSE_1TOl 559 SENSE CPUVTTSO_CS P
SENSE_1TOl 559 SENSE CPUVTTSO_CS N

DI EEPAI R SENSE_1TOl 559 SENSE | \WP6_CS P
SENSE_1TO1 559 SENSE | WP6_CS N

EEPAI R SENSE_1TOl 559 SENSE | WP6_CS R P

SENSE_1TO1_559 SENSE | MVP6_CS R N

DI EEPAI R SENSE_1TO1_559 SENSE CPU_VTTSENSE P
SENSE_1TOl 559 SENSE CPU_VTTSENSE_N

DI EEPAI R SENSE_1TO1_559 SENSE MCPCORESO_VSEN P

SENSE_1TO1_559 SENSE

MCPCORESO_VSEN N

%_UUU[]U%U%U%U%U%U%U

MEM PONER PP1V5R1V35_S3
SB_POWER PP3V3_S5
SB_POWER PP3V3_S0
SB_POWER PP1V5_S0
GND GN\ND
Audi o Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SBKRAVP_| R DI EFPAI R AUDI O SPKRAMP_| NR P
[— DI EFPAI R AUDI O SPKRAMP_| NR N
O Mxe8300_R DI EEPAI R AUDI O MAX98300_R P
[ DI EFPAI R AUDI O MAX98300_R N
SYNC MASTE| 16 M.B

7857

7857

7857

7 37 a8

7 37 a8
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K99 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

e

QEREPER

TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10,|SL11, BOTTOM

NO_TYPE, BGA

M 15.5.1

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
DEFAULT * Y 0.100 MM 0.076 MM 30 MM 0 M om
STANDARD * Y =DEFAULT =DEFAULT 12.7 WM =DEFAULT =DEFAULT

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z"

27P4_OHM SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
27P4_OHM SE ISL3, 1'SL10 M 0.250 MM 0.250 MM o
27P4_OHM_SE ISL4, 1 sL9 Y 0.250 wW 0.250 wW
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
40_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
40_OHM SE | TOP, BOTTOM M 0.170 MM 0.170 MM 7
40_OHM _SE 1813, 15SL4,1SL9, | Sj10 Y 0. 140 mwm 0. 140 mwm L

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
50_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
50_OHM_SE TOP, BOTTOM Y 0.110 MM 0.110 MM o
50_OHM SE 13,1514, 1sL9,1sl10 Y 0.090 MM 0.090 MM

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
55_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
55_OHM SE | TOP, BOTTOM Y 0.090 MM 0.090 MM o
55_OHM SE 13,1514, 1sL9,1sl10 Y 0.076 MM 0.076 MM

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#"
70_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF | TOP, BOTTOM M 0.175 MM 0.175 MM 0.130 MM 0.130 MM
70_OHM DI FF | 1SL3,15L10 Y 0.135 MM 0.135 MM 0.130 MV 0.130 WM
70_OHM DI FF I'SL4, 1'SLO Y 0.155 MM 0.155 MM 0.130 MV 0.130 WM

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#"
80_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF | TOP, BOTTOM M 0.140 MM 0.140 MM 0.160 MV 0.160 MM
80_OHM DI FF | 1SL3,15L10 Y 0.109 MM 0.109 MM 0.160 MM 0.160 MM
80_OHM DI FF |SL4, 1SLY M 0.125 MM 0.125 MM 0.160 MV 0.160 MM

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
75_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
75_OHM DI FF | TOP, BOTTOM M 0.160 MM 0.160 MM 0.160 MM 0.160 MM
75_OHM DI FF | 1SL3,15L10 Y 0.120 MM 0.120 MM 0.140 MV 0.140 MM
75_OHM DI FF I'SL4, 1'SLO Y 0.140 MM 0.140 MM 0.140 MV 0.140 MM

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
90_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF | TOP, BOTTOM M 0.115 MM 0.115 MM 0.210 MM 0.210 MM
90_OHM DI FF | 1SL3,15L10 M 0.089 MM 0.089 MM 0.210 MM 0.210 MM
90_OHM DI FF |'SL4,1SL9 M 0.105 MM 0.105 MM 0.210 MM 0.210 MM

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
95_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
95_OHM DI FF | TOP, BOTTOM M 0.115 MM 0.115 MM 0.210 MV 0.210 MM
95_OHM DI FF | 1SL3,15L10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 WM
95_OHM DI FF |'SL4, I SLO M 0.105 MM 0.105 MM 0.210 MV 0.210 MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
100_OHM DI FF * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF | TOP, BOTTOM M 0.091 MM 0.091 MM 0.200 MM 0.200 MM
100_OHM DI FF | 1SL3,1SL10 Y 0.075 MM 0.075 MM 0.300 MV 0.300 MM
100_OHM DI FF |'SL4,15L9 M 0.085 MM 0.085 MM 0.200 MM 0.200 MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MVl’

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
2X_DI ELECTRI C * 0.140 MM ?
3X_DI ELECTRI C * 0.210 MM ?
4X_DI ELECTRI C * 0.280 MM ?
h.5X_DI ELECTRI * 0.105 MM ?
5X_DI ELECTRI C * 0.350 MM ?

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
DEFAULT * 0.1 MM ?
STANDARD * =DEFAULT 2
BGA_P1MM * 0.1 MW 2
BGA_P2MM * 0.2 W 2
BGA_P3MM * 0.3 M 2

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’

1: 1_SPACI NG * 0.1 M ?
1.5: 1_SPACI NG * 0.15 MV 2
1.8: 1_SPACI NG * 0.18 MV 2

2: 1_SPACI NG * 0.2 W 2

2.28: 1_SPACI NG * 0.228 MM ?

2.5: 1_SPACI NG * 0.25 MM 20

3:1_SPACI NG * 0.3 MM 2k

4: 1_SPACI NG * 0.4 W
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’

G\D * =STANDARD ?
PP1V5_NEM * =STANDARD ?

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o
GND_P2MM * 0.2 MM 1000
PVR_P2MM * 0.2 MM 1000

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’

. 2

NB_STATI C

=STANDARD
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SAI\/SUNG I\/URATA TAI YO YUDEN

PART NUVBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NUMVBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NUVBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
13850629 2 CAP, 1UF, 6.3V, 10% 0402 2o, cono CRI TI CAYl SS_CAP_1UF 13850628 2 CAP, 1UF, 6.3V, 10% 0402 2, cono CRI TI CA MJ_CAP_1UF 13850630 2 CAP, 1UF, 6.3V, 10% 0402 o, cono CRI TI CAY TY_CAP_1UF

SAI\/SUNG MURATA TAI YO YUDEN

PART NUMVBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NUVBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
13850632 10 CAP, 2.2UF, 6.3V, 20% 0402 fiom cres cuze ciren ciss cizss czer s SS_CAP_2_2UH  138S0633 10 | CAP, 2.2UF, 6.3V, 20% 04020 fraur cine cnes cuncunes s ool 11 CAUMU_CAP_2_ 22U 13850634 10 CAP, 2.2UF, 6.3V, 20% 0402 fiom cres cuze ciren ciss cizss czer s TY_CAP_2_2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 0402« SS CAP_2_ 2UH 13850633 10 | cAP, 2.2UF, 6.3V, 20% 0402} MJ_CAP_2_ 2UIH 13830634 10 | cap, 2.2UF, 6.3V, 20% 0402« TY_CAP_2_2U
13850632 8 | cap, 2.2UF, 6.3V, 20% 0402 SS CAP_2_ 2UH 13850633 8 | cap, 2.2uUF, 6.3V, 20% 0402 MJ_CAP_2 2UIH 13830634 8 [ cap, 2.2UF, 6.3V, 20% 0402 TY_CAP_2_2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 04020 SS CAP_2_ 2UH 13850633 10 | cAP, 2.2UF, 6.3V, 20% 04020} l MJ_CAP_2 2UIH 13830634 10 | cap, 2.2UF, 6.3V, 20% 04020 N TY_CAP_2_2U
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402u o neoms s cms SS_CAP_2_2UH  138S0633 10 | AP, 2.2UF, 6.3V, 20% 0402 |seu oo o comis conss oo cmr Rl T1 CALUMJ_CAP_2_2UK 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402 bous aneoms s o oo o Rl TI CALTY_CAP_2_2U|
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402: o o oo cores conss SS CAP_2_2UH 13850633 10 | AP, 2.2UF, 6.3V, 20% 0402 |sen oo e conss conzs oo coer el Rl 11 CALUMJI_CAP_2_2UF 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402 o s o conss conms e conr ol bRl T1 CALITY_CAP_2_2U|
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402u o e o caron coms. SS_CAP_2_2UH  138S0633 10 | CAP, 2.2UF, 6.3V, 20% 0402 | oo e comss conss.como cmmr sl Rl 11 CALUMUI_CAP_2_2UK 13850634 10 | CAP, 2.2UF, 6.3V, 20% 0402 o o coms corss coms conme oo oful bRl 11 CALITY_CAP_2_2Ul
13850632 12 | cAP, 2.2UF, 6.3V, 20% 0402 |uwce SS_CAP_2_2UH  138S0633 12 | cAP, 2.2UF, 6.3V, 20% Q4024 | o CRLTT CAUMU_CAP_2_2UKH 13850634 12 | cAP, 2.2UF, 6.3V, 20% Q402 fucu TY_CAP_2_2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 0402« SS CAP_2_ 2UH 13850633 10 | cAP, 2.2UF, 6.3V, 20% 0402} =GRl TI CAUMJ_CAP_2_2UIH 13850634 10 | cap, 2.2UF, 6.3V, 20% 0402« TY_CAP_2_2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 0402 SS CAP_2_ 2UH 13850633 10 | cAP, 2.2UF, 6.3V, 20% 0402} L CRI TI CAUMJ_CAP_2_2UIH 13830634 10 | cap, 2.2UF, 6.3V, 20% 0402 TY_CAP_2_2U
13850632 8 | cap, 2.2UF, 6.3V, 20% 0402 SS CAP_2_ 2UH 13850633 8 | cap, 2.2uUF, 6.3V, 20% 0402 . .«-CRI TI CAUMJ_CAP_2_2UIH 13850634 8 | cap, 2.2UF, 6.3V, 20% 0402 TY_CAP_2_2U
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402 w.co SS_CAP_2_2UH 13850633 10 | AP, 2.2UF, 6.3V, 20% 0402 }wc woCRI TI CAUMJ_CAP_2_2UKH  138S0634 10 | cAP, 2.2UF, 6.3V, 20% 0402 b TY_CAP_2_2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 04020 (s co SS CAP_2_ 2UH  138s0633 10 | cAP, 2.2UF, 6.3V, 20% 0402 i el TI CALUMU_CAP_2_2UIH 13850634 10 | cap, 2.2UF, 6.3V, 20% 0402 fu TY_CAP_2_2U
13850632 9 | caP, 2.2UF, 6.3V, 20% 0402a: e SS_CAP_2_2UH  138S0633 9 | cAP, 2.2UF, 6.3V, 20% 0402w «CRI TI CALUMJ_CAP_2_2UK 13850634 9 | cap, 2.2UF, 6.3V, 20% 0402a.cs TY_CAP_2_2U

MURATA

10UF 0603 CAPACI TOR VENDOR TABLES FOR
SAI\/SUNG

ACOUSTI CS

TAI YO YUDEN

PART NUMVBER DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON PART NUVBER DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
13850626 1 CAP, 10UF, 6.3V, 20% 0603 SS CAP_10UH 13850625 1 CAP, 10UF, 6.3V, 20% 0603 a2 CRI TI CAL MJ_CAP_10UH 13850627 1 CAP, 10UF, 6.3V, 20% 0603 TY_CAP_10UH
13850626 8 CAP, 10UF, 6.3V, 20% 0603 SS CAP_10UH 13850625 8 CAP, 10UF, 6.3V, 20% 0603 «4CRI TI CAL{ MJ_CAP_10UH 13850627 8 CAP, 10UF, 6.3V, 20% 0603 o cis. csozs.c TY_CAP_10UH
13850626 8 CAP, 10UF, 6.3V, 20% 0603 SS _CAP_10UH 13850625 8 CAP, 10UF, 6.3V, 20% 0603 . :CRI TI CAY MJ_CAP_10UH 13850627 8 CAP, 10UF, 6.3V, 20% 0603 TY_CAP_10UH

SAMSUNG MURATA TAI YO YUDEN

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
13850635 4 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAL SS_CAP_22UH 13850676 4 CAP, 22UF, 6.3V, 20% 0603 CRI TI CA4 MJ_CAP_22UH 13850688 4 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAUTY_CAP_22UH
13850635 3 CAP, 22UF, 6.3V, 20% 0603 CRI TI CALU SS_CAP_22UH 138S0676 3 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAL4 MJ_CAP_22UH 13850688 3 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAU TY_CAP_22UH
13850635 5 CAP, 22UF, 6.3V, 20% 0603 CRI TI CALU SS_CAP_22UH 13850676 5 CAP, 22UF, 6.3V, 20% 0603 CRI TI CA4 MJ_CAP_22UH 13850688 5 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAU TY_CAP_22UH

SYNC MASTER=K16 M._B

SYNC DATE=07/ 07/ 201
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