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VENDOR CFG 0| CFG 1
HYNI X 0 0
SAMSUNG 0 1
- - M CRON 1 0]
BOM Vari ants on foll ow ng page D
ELPI DA 1 1
SI ZE CFG 2 D E REV CFG 3
Modul e Parts
PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2GB 0 A 0
4GB 1 B 1
33753820 1 |G, MCPBOU A1, 24. 5MVK24. SWM 1244FCBGA U1400 CRI TI CAL MCP89OU: AOL
33753868 1 |G MCPBOU AO2, 24. 5MVK24. SWM 1244FCBGA U1400 CRI TI CAL MCP89U: AD2 —
33753938 1 |G, MCPBOU: A3, 24. 5MVK24. SWM 1244FCBGA U1400 CRI TI CAL MCP89U: AO3
33350552 4 HYN X, LVDDRS, 1GBI T, 7. 5X11. 0 U3100, U3110, U3120, U330 CRI TI CAL  |DRAM TYPE: HYNI X_2GB
33350552 4 HYN X, LVDDRS, 1GBI T, 7. 5X11. 0 U200, U3210, U3220, U3Z30 CRITI CAL |DRAM TYPE: HYNI X_2GB
BOM G oups 33350552 4 YN X, LVDDRS, 1GB T, 7. SXLL. 0 8300, U3310, U3320, U3330 CRITI CAL | DRAM TYPE: HYNI X_2GB
BOM GROUP BOM OPTI ONS ‘ 33350552 4 HYN X, LVDDRS, 1681 T, 7. 5XLL. 0 8400, U410, U420, U430 CRITICAL | DRAM TYPE: HYNI X_2GB
K16_COVVON COMMON, ALTERNATE, PRQJ: K16, K16_M SC, MCP89U: A03, K16_DEBUG ENG, K16_PROGPARTS, SPI : 41MHZ, LVDDR3: YES, W.AN_PCTL: HW | PD_5V: S5_I NT, | PD_3V3: Ss » 33350553 4 SAVBUNG, LVDDRS, 1GBI T, 7. 5X11. 0 U3100, U3110, U3120, U31j30 CRI TI CAL DRAM TYPE: SAVBUNG 2¢B
K16_M SsC DP_ESD, DP_PWR: SMC, VFRQ SLPS3, HVDDLDO: FI XED, MCPHVDD: P2V5, MCPPLL_R: REG, SOPGOOD_BJT, | SL6259_SCREENED: YES, DPI 2C: SMC k » 33350553 4 SAVBUNG, LVDDR3, 1GBI T, 7. 5X11. 0 Us200, U3210, U3220, U3230 CRI TI CAL RAM_TYPEZ SANSU’\K;_Z B C
K16_PROGPARTS BOOTROM UNLOCKED, SMC: PROG 33350553 4 SAVBUNG LVDDRS, 1GBI T, 7. 5X11. 0 U300, U3310, U3320, U330 CRITI CAL DRAM TYPE: SAVBUNG 268
K16_DEVEL: ENG BKLT: ENG, BMON: ENG, XDP_CONN, LPCPLUS, VREFMRGN: YES, EFl _DEBUG, SOPGOCD | SL, MCPPLL_LDO, S3_S0_LED o 33350553 2 NG, LY, 1681 T 7. 501, 0 (3400, U410, U420, U3430 CRI T1 CAL DRAM TYPE: SAVBUNG 268
K16_DEVEL: PVT LPCPLUS 33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 43100, U3110, U3120, U3130 CRI TI CAL  [DRAM TYPE: M CRON_2G8
K16_DEBUG ENG DEVEL_BCM SMC_DEBUG! YES, XDP 33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 U3200, U3210, U3220, U330 CRITI CAL [DRAM TYPE: M CRON_2G8
K16_DEBUG PVT DEVEL_BCM BKLT: PROD, BMON: PROD, SMC_DEBUG YES, XDP, VREFMRGN: NO ‘i 33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 3300, U3310, U3320, U3330 CRITICAL [DRAM TYPE: M CRON_2G8
K16_DEBUG PRCD BKLT: PRCD, BMON: PROD, SMC_DEBUG YES, XDP, VREFMRGN: NO - 33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 U400, U3410, U3420, U3430 CRITI CAL [DRAM TYPE: M CRON_2G8
DDR3: HYNI X_2GB DRAM CFQO: L, DRAM CFGL: L, DRAM CFG2: L, DRAM CFG3: L, DRAM TYPE: HYNI X_2GB ‘i 33350565 4 ELPI DA, LVDDRS, 1GBI T, 7. 5X10. 6 43100, U3110, U3120, U3130 CRI TI CAL  [DRAM TYPE: ELPI DA_2G8
DOR3: SAMBUNG_2GB DRAM_CFQO: L, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_TYPE: SAVBUNG_2GB 33350565 4 ELPI DA, LVDORS, 1GBI T, 7. 5X10. 6 U200, U3210, U3220, U330 CRITI CAL  |DRAM TYPE: ELPI DA_2G8
DDR3: M CRON_2GB DRAM_CFQO: H, DRAM CFGL: L, DRAM CFG2: L. DRAM CFG3: L, DRAM TYPE: M CRON_2GB 33350565 4 ELPI DA, LVDDRS, 1GBI T, 7. 5X10. 6 U3300, U3310, U320, U3330 CRITICAL |DRAM TYPE: ELPI DA_2GB -
DDR3: ELPI DA 2GB DRAM_CFQO: H, DRAM CFG2: L, DRAM CFG3: L, 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
DDR3: ELPI DA_4GB DRAM CFQ: H, DRAM CFG2: H, DRAM_CFG3: L, DRAM_TYPE: ELPI DA_4GB - 33350566 4 ELPI DA, LVDORS, 1GBI T, 7. 5X10. 6 U100, U3110, U3120, U3130 CRITI CAL  |DRAM TYPE: ELPI DA_4G8
DDR3: HYNI X_4GB DRAM_CFGD: L, DRAM CFGL: L, DRAM CFG2: H, DRAM_CFG3: L, DRAMLTYPE: HYNI X_4GB ‘i 33350566 4 ELPI DA, LVDORS, 2GBI T, 7. 5X10. 6 U200, U3210, U3220, U330 CRITI CAL DRAM TYPE: ELPI DA_4G8
DOR3: SAMBUNG_4GB DRAM_CFQ0: L, DRAM_CFG2: H DRAM CFG3: L, DRAM_TYPE: SAMBUNG 4GB - 33350566 4 ELPI DA, LVDDRS, 2GBI T, 7. 5X10. 6 U3300, U3310, U3320, U3330 CRITICAL [DRAM TYPE: ELPI DA_4G8
DDR3: M CRON_4GB DRAM_CFQ0: H, DRAM CFGL: L, DRAM_CFG2: H. DRAM CFG3: L, DRAM_TYPE: M CRON_4GB - 33350566 4 ELPI DA, LVDDRS, 2GBI T, 7. 5X10. 6 U400, U3410, U3420, U3430 CRITI CAL [DRAM TYPE: ELPI DA_4G8
CAPS: SS SS_CAP_2_2UF, SS_CAP_10UF, S5 _CAP_1UF, S5_CAP_22UF - 33350555 4 HYNI X, LVDDRS, 2GBI T, 9X1.1. 1 U3100, U3110, U3120, U3130 CRITI CAL |DRAM TYPE: HYNI X_4GB
CAPS: MJ MJ_CAP_2_2UF, MJ_CAP_10UF, MJ_CAP_1UF, MJ_CAP_22UF - 33350555 4 HYNI X, LVDDRS, 2GBI T, 9X1.1. 1 U3200, U3210, U3220, U3230 CRITI CAL |DRAM TYPE: HYNI X_4GB
CAPS: TY TY_CAP_2_2UF, TY_CAP_10UF, TY_CAP_LUF, TY_CAP_22UF ‘b 33350555 4 HYNI X, LVDDRS, 2GBI T, 9X1.1. 1 U3300, U3310, U3320, U3330 CRITI CAL |DRAM TYPE: HYNI X_4GB
33350555 4 HYN X, LVDDRS, 28I T, 9X11. 1 3400, U3410, U3420, U3430 CRI TI CAL |DRAM TYPE: HYNI X_4GB B
Programmabl e Parts 33350556 4 SAVBUNG, LVDDRS, 2GBI T, 7. 5X11. 0 U3100, U3110, U3120, U3L30 CRI TI CAL DRAM TYPE: SAVBUNG 4¢B
| 33850563 | 1 | icsvoesm2117.oomaTiR R | 14900 | wrmea | SMC: BLANK | 33350556 4 SANSUNG LVDORS, 2681 T, 7. 5X11. 0 B200, U210, U220, UBA30 CRITICAL RAM TYPE: SAVBUNG 4¢B
33350556 4 SAVSUNG, LVDORS, 2GBI T, 7. 5X11. 0 U3300, U3310, U3320, U3330 CRITI CAL DRAM TYPE: SAVBUNG 4¢B
| 33550610 | 1 | rc FLASH SPI, 32081 T, 3. 3V, 86, 8- SOP | U6100 | wrmea | BooTROM BLANK | 33350556 4 SAVBUNG LVDORS, 2G8I T, 7. 5X11. 0 8400, U410, U3420, U430 CRITI CAL IRAM TYPE: SAVBUNG 4¢B
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3100, U3110, U3120, U330 CRI TICAL  |DRAM TYPE: M CRON_4GB
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3200, U3210, U3220, U3230 CRITICAL |DRAM TYPE: M CRON_4GB
Alternate Parts 33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3300, U3310, U3320, U3330 CRITICAL |DRAM TYPE: M CRON_4G8
WSS D —— ——— | — | P, | 33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3400, U3410, U3420, U3430 CRITICAL |DRAM TYPE: M CRON_4G8
PART NUVBER 35352392 1 1C, 1 SL6259, BATCHARGER, 4X4MM GFN28 u7000 CRITICAL |1 SL6259_SCREENED: ND ]
35352929 1 |G, 1516259, BATCHARGER, 3% 4G4V GFN2S u7000 CRITICAL | SL6259_SCREENED: YHS
13850681 | 13850638 ALL TAI YO YUDEN AS ALTERNATE
15250874 | 15250516 ALL VAGLAYERS AS ALTERNATE
15250847 | 15250586 ALL VAGLAYERS AS ALTERNATE
35352987 35352988 HVDDLDO: FI XED | ALL TPS71725 ALTERNATE FCR U2590
10450023 | 10450018 ALL OYNTECI DALE AS. ALTERWATES
107S0139 | 107S0075 ALL oTEC AS ALTERWATE
138S0671 | 13850673 ALL A YO AS ALTERWATE . , e RSO VS - -
Tsss0s78 | 15550367 P T Schematic / PCB #' s BOM Confi gurati on
37650926 376S0610 ALL A ROH LD AS ALTERVATE PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON "‘ 67
To5s0a57 | 15550329 o ——— 051- 8467 1 SCHEM MLB, K16 SCH CRI Tl CAL d}@ Appl e Inc el
37750107 | 37750066 L o 820- 2838 1 PCBF, M_B, K16 PCB CRI TI CAL —ee 3.3.0
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BOM Vari ant s Bar Code Labels / EEE #' s
BOM NUVMBER BOM NAMVE BOM OPTI ONS PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
639-1070 PCBA, MLB, 1. 86GHZ HY 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DOWQ, CAPS: MJ, T HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCVW CRI Tl CAL EEEE: DCVWM
639- 0837 PCBA, MLB, 1. 86GHZ, HY 2GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXW CAPS: SS, T HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCVWN] CRI Tl CAL EEEE: DCVWN
639- 1096 PCBA, MLB, 1. 86GHZ HY 2GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXN, CAPS: TY, T HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCWP] CRI Tl CAL EEEE: DCWP
639-1101 PCBA, MLB, 1. 86GHZ HY 4GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXV, CAPS: MJ, T HYNI X_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCWQ) CRI Tl CAL EEEE: DCWQ
639-1098 PCBA, MLB, 1. 86GHZ HY 4GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXQ, CAPS: SS, T HYNI X_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCVR] CRI Tl CAL EEEE: DCVR
639- 1068 PCBA, MLB, 1. 86GHZ HY 4GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCWN, CAPS: TY, T HYNI X_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCWI] CRI TI CAL EEEE: DCWI' D
639-1083 PCBA, MLB, 1. 86GH#Z M 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCX6, CAPS: MJ, :M CRON_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCW/] CRI Tl CAL EEEE: DCW
639-1078 PCBA, MLB, 1. 86GH#Z M 2GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCX1, CAPS: SS, :M CRON_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCW CRI Tl CAL EEEE: DCWWV
639-1090 PCBA, MLB, 1. 86GH#Z M 2GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXG, CAPS: TY, :M CRON_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCWK] CRI Tl CAL EEEE: DCWK
639-1088 PCBA, MLB, 1. 86GHZ M 4GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXD, CAPS: MJ, :M CRON_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCWY] CRI Tl CAL EEEE: DCWY
639-1067 PCBA, MLB, 1. 86GHZ M 4GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCWM CAPS: SS, :M CRON_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXO0] CRI Tl CAL EEEE: DCX0
639-1077 PCBA, MLB, 1. 86GHZ M 4GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCX0, CAPS: TY, :M CRON_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX1] CRI Tl CAL EEEE: DCX1
639-1080 PCBA, MLB, 1. 86GHZ SA 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCX3, CAPS: MJ, : SAVBUNG 2GB- 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX2] CRI Tl CAL EEEE: DCX2
639- 1095 PCBA, MLB, 1. 86GHZ SA 2GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXM CAPS: SS, : SAMBUNG 2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX3] CRI Tl CAL EEEE: DCX3
639-1071 PCBA, MLB, 1. 86GHZ SA 2GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCWR, CAPS: TY, : SAMBUNG 2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX4] CRI Tl CAL EEEE: DCX4
639-1097 PCBA, MLB, 1. 86GHZ SA 4GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXP, CAPS: MJ, : SAMBUNG 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX5] CRI Tl CAL EEEE: DCX5 B
639-1084 PCBA, MLB, 1. 86GHZ SA 4GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCX7, CAPS: SS, : SAMBUNG 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCX6] CRI TI CAL EEEE: DCX6
639-1091 PCBA, MLB, 1. 86GHZ SA 4GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXH, CAPS: TY, : SAVBUNG 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX7] CRI Tl CAL EEEE: DCX7
639- 1092 PCBA, MLB, 2. 13GHZ HY 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCXJ, CAPS: MJ, THYNI X _2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCX8] CRI TI CAL EEEE: DCX8
639- 1082 PCBA, MLB, 2. 13GHZ, HY 2GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCX5, CAPS: SS, T HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCX9] CRI TI CAL EEEE: DCX9
639- 1085 PCBA, MLB, 2. 13GHZ HY 2GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCX8, CAPS: TY, T HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCXC] CRI TI CAL EEEE: DCXC
639-1089 PCBA, MLB, 2. 13GHZ HY 4GB, MJ CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCXF, CAPS: MJ, T HYNI X_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXD] CRI Tl CAL EEEE: DCXD
639- 1075 PCBA, MLB, 2. 13GHZ HY 4GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCWX, CAPS: SS, T HYNI X_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCXF] CRI TI CAL EEEE: DCXF
639-1079 PCBA, MLB, 2. 13GHZ HY 4GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCX2, CAPS: TY, T HYNI X_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCXQE CRI TI CAL EEEE: DCXG C
639- 1099 PCBA, MLB, 2. 13GHZ M 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCXR, CAPS: MJ, M CRON_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXH| CRI Tl CAL EEEE: DCXH
639-1087 PCBA, MLB, 2. 13GHZ M 2GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCXC, CAPS: SS, :M CRON_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXJ] CRI Tl CAL EEEE: DCXJ
639- 1069 PCBA, MLB, 2. 13GH#Z M 2GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCWP, CAPS: TY, :M CRON_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXK] CRI Tl CAL EEEE: DCXK
639-1100 PCBA, MLB, 2. 13GHZ M 4GB, MJ CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCXT, CAPS: MJ, :M CRON_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXL] CRI Tl CAL EEEE: DCXL
639-1093 PCBA, MLB, 2. 13GHZ M 4GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCXK, CAPS: SS, :M CRON_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXM CRI Tl CAL EEEE: DCXM
639-1076 PCBA, MLB, 2. 13GHZ M 4GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCWY, CAPS: TY, :M CRON_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXN] CRI Tl CAL EEEE: DCXN
639-1074 PCBA, MLB, 2. 13GHZ SA 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCWN CAPS: MJ, : SAVBUNG 2GB - 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXP] CRI Tl CAL EEEE: DCXP
639-1072 PCBA, MLB, 2. 13GHZ SA 2GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCWI, CAPS: SS, : SAVBUNG 2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCXQ CRI Tl CAL EEEE: DCXQ
639- 1086 PCBA, MLB, 2. 13GHZ SA 2GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCX9, CAPS: TY, : SAMBUNG 2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXR] CRI Tl CAL EEEE: DCXR —
639- 1073 PCBA, MLB, 2. 13GHZ SA 4GB, MJ CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCW/, CAPS: MJ, : SAVBUNG 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCXT] CRI Tl CAL EEEE: DCXT
639-1081 PCBA, MLB, 2. 13GHZ SA 4GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCX4, CAPS: SS, : SAVBUNG 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXV] CRI Tl CAL EEEE: DCXV
639-1094 PCBA, MLB, 2. 13GHZ SA 4GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCXL, CAPS: TY, : SAMBUNG 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCXW CRI Tl CAL EEEE: DCXW
639- 1450 PCBA, MLB, 1. 86G+HZ EL 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DGAW CAPS: MJ, :ELPI DA 2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_D&GAW CRI Tl CAL EEEE: DAW
639- 1451 PCBA, MLB, 1. 86G+HZ EL 2GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DAY, CAPS: SS, :ELPI DA 2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DG&4Y] CRI Tl CAL EEEE: DAY
639- 1455 PCBA, MLB, 1. 86GHZ EL 2GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DG63, CAPS: TY, : ELPI DA_2GB ‘ 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG53] CRI TI CAL EEEE: DG53
639- 1453 PCBA, MLB, 2. 13GHZ EL 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DG51, CAPS: MJ, :ELPI DA_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DG51] CRI Tl CAL EEEE: DG51
639- 1454 PCBA, MLB, 2. 13GHZ EL 2GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DG52, CAPS: SS, :ELPI DA_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DG52] CRI Tl CAL EEEE: DG52
639- 1452 PCBA, MLB, 2. 13GHZ EL 2GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DG50, CAPS: TY, {ELPI DA 2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG50] CRI TI CAL EEEE: DG50 B
639- 1458 PCBA, MLB, 1. 86GHZ EL 4GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DG5P, CAPS: MJ, :ELPI DA_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DG5P] CRI Tl CAL EEEE: DG5P
639- 1463 PCBA, MLB, 1. 86G+HZ EL 4GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DGGW CAPS: SS, :ELPI DA_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DGBW CRI Tl CAL EEEE: DGBW
639- 1460 PCBA, MLB, 1. 86GHZ EL 4GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DG5T, CAPS: TY, {ELPI DA 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG5T] CRI TI CAL EEEE: DG5T
639- 1462 PCBA, MLB, 2. 13GHZ EL 4GB, MJ CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DGEQ CAPS: MJ, {ELPI DA 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DGQ CRI TI CAL EEEE: DG5Q
639- 1459 PCBA, MLB, 2. 13GHZ EL 4GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DG5V, CAPS: SS, :ELPI DA_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DG5V] CRI Tl CAL EEEE: DGV
639- 1461 PCBA, MLB, 2. 13GHZ EL 4GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DGER, CAPS: TY, {ELPI DA 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG5R] CRI TI CAL EEEE: DGGR
607- 6915 CWN PTS, PCBA, MLB, K16 K16_COMVON
085- 1327 K16 M.B DEVELOPMENT BOM K16_DEVEL: ENG [
SAMSUNG MURATA TAI YO YUDEN
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
138S0632 1 CAP, 2.2UF, 6.3V, 20% 0402 C4807 CRI Tl CAL SS_CAP_2_2UF 138S0633 1 CAP, 2.2UF, 6.3V, 20% 0402 C4807 CRI Tl CAL MJ_CAP_2_2UF 13850634 1 CAP, 2.2UF, 6.3V, 20% 0402 Cc4807 CRI Tl CAL TY_CAP_2_2UF
K16- Speci fi ¢ BOM Tabl es
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33783751 1 PDC, SLGAB, PRQ 1. 86, 17W 1066, ED, 6M BGA uU1000 CRI TI CAL CPU: 1. 86GHZ
337S3758 1 PDC, SLGEQ PRQ 2. 13, 17W 1066, ED, 6M BGA uU1000 CRI Tl CAL CPU: 2. 13GHZz SR SIE==V SR N | A
34170276 1 | C ASSY, SMC EXTERNAL, K16 u4900 CRI Tl CAL SMC: PROG Tee "
341T0275 1 | C ASSY, EFI UNLOCKED, K16 u6100 CRI Tl CAL | BOOTROM UNLOCKED K16 BO\/I Var I v‘ "_ -
34152785 1 I C EFI ROM PVT, LOCKED, K16 uU6100 CRI Tl CAL BOOTROM LOCKED d} Appl e Inc. 051- 467
®
Sub- BOVE NOTI CE OF PROPRI ETARY PROPERTY: 330
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON THELNEORMATLON CONTAI NED HERELN LS THE |\
085- 1327 K16 M.B DEVELOPMENT BOM DEVEL CRI Tl CAL DEVEL_BOM T e e o e e 5 OF 110
607- 6915 1 CMN PTS, PCBA, MLB, K16 CWNPTS CRI TI CAL K16_CMNPTS T T e e 1T /N WoLE R PART
IV ALL RI GHTS RESERVED 5 O: 74
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Revi si on Hi story
Proto O (ECO #0000876215, v1.0.0, P4 change #210266, 03/16/2010)

vl.1.0 (P4 change #211399, 03/24/2010)

MCP:

7742015 - Added RC to DDC pass FETs to avoid glitch (pp. 7, 93).

7788138 - Added feedback divider and BOM tables for nore HVDD LDGCs (pp. 4, 25).

SMC:

7761747 - Added resistors to connect TCON to SMC or MCP SMBus (pp. 4, 52, 90).
7787883 - Added support for DP HPD wake / S4 state (pp. 4, 7, 8, 19, 49, 50, 78, 94).
SMVS:

7765466 - Added S3 pull-up to SMS_INT_L to prevent |eakage path (pp. 50, 59).
7769139 - Unstuffed SMS circuit (pg. 4).

General :

7787897 - Property/page fixes to reduce CheckPlus warnings/errors (pp. 7, 8, 12, 17, 74, 93,

v1l.2.0 (P4 change #211839, 03/26/2010)

355-6626 - Changed port switch from TPS2052B to TPS2069 (pg. 46).

?9%7883 - Added PLACE_NEAR property on R5022 to avoid stub (pg. 50).
?%;?47 - Added TCON | 2C nets to FUNC TEST list for J9000 (pg. 7).
53‘32%48 - Changed DP and LCD power from PP3V3_S3 to PP3V3_S5 (pp. 8, 90).
7796658 - Changed backlight driver to EOO version (pg. 97).

?%6661 - Set up primary & alternate for power supply FET (pp. 4, 72).

7796654 - Consol i dated SSMBNLS5FE to SSMBN37FE (pg. 48).

7796658 - Changed RCs on sone SMC anal og i nputs (pg. 54).
7796683 - Stuffed RC on backlight driver PWMinput (pg. 97).
Ceneral :

7796631 - Sorted BOM variants for easier verification (pg. 5).
7796631 - Cosnetic clean-up (pg. 76).

v1l.3.0 (P4 change #212050, 03/26/2010)
SMBus:

7761747 - Added isolation FET and unstuffed series Rs on TCON | 2C for now (pp. 4, 90, 108).

Power Suppl y:

7796661 - Renpved alternate FET, nade sone FETs primary to other APN (pp. 4, 72, 73, 76).
7798425 - R/ C val ue changes for 3.42V G3Hot power supply (pg. 69).

7798399 - R/ C val ue changes for 5V/ 3.3V power supply (pg. 72).

7800179 - R val ue changes for CPU VCore power supply (pg. 74).

7798445 - R val ue changes for 0.9V S5 power supply (pg. 77).

7796658 - Changed backlight driver back to non-EOO version (pp. 4, 97).

BOM

7796658 - Added alternates for two caps per GSM and renpved unused alternates (pg. 4).
7798399 - Consolidated 100pF caps (pp. 74, 75).

vl.4.0 (P4 change #212757, 03/31/2010)

MCP SPI :

7809733 - Changed strapping to select 62.5M4z SPI bus frequency (pg. 4).
SMBus:

7796631 - Added XDP connection to SMBus al i ases page (pp. 13, 52).

7808530 - Changed SMC ' MGMI' SMBus pul |l -ups from4. 7K to 2K (pg. 52).

7761747 Docunent ed SMBus addresses for panel (pg. 52).

SD Card:

7800415 Changed SD Card discharge Rto nore standard value (pg. 48).

Power Suppl ies:

7803283 - Changed 5V S3 regul ator output from5.02V to 5.12V nominal (pg. 72).
7809760 - Stuffed C9799 and clarified tabl es/BOMOPTI ONs around these parts (pg. 97).

Proto 1 (ECO #0000884508, v2.0.0, P4 change #212783, 03/31/2010)
v2.1.0 (P4 change #??????, ?7?/?2?/2010)

BOM
7796658 - Changed OM Ts to OM T_TABLEs (pp. 10-11, 14-20, 26, 31-36, 49, 61).

SYNC MASTER=N A

SYNC DATE=N A A

TTILE

Revi si on Hi st or

d} Appl e I nc. 051- 8467
S 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | V\FCRNIQ | ON_CONTAI NED HEREl NIS THE
I ETARY PROPERTY_OF APPL| wVPUT I NC.
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J4001: AirPort / BT Connector J5600: Fan Connect or FSB Signhals (Covered via CPU MCP JTAGQG
FUNC_TEST FUNC_TEST NO_TEST
[ TRUE PP3V3_W.AN F 7 34 40 (Need 5 TPs) [ TRUE PP5V_S0 7858 [ TRUE FSB_A L<35..3> 10 14 66
i TRUE W FI _EVENT_L 34 39 40 = TRUE EAN _RT_TACH a6 [ TRUE ESB_ADS_L 10 14 66
[ TRUE PClE AP_R2D N a4 68 [ TRUE FAN RT_PVW a6 [ TRUE ESB _ADSTB L<1..0> 10 14 66
F— TRUE PCIE_AP_R2D P a 68 (Need to add 1 G\D TP) [ TRUE FSB D L<63..0> 10 14 66
i TRUE PCl E_CLK100M AP_N 16 34 68 fa— TRUE ESB_ DI NV_L<3..0> 10 14 66
D> IRE PCl E_CLK100M AP_P 16 50 6 J5700: | PD Fl ex Connect or > RE FSB DSTB L_N<3..0> 1014 6
fa—t TRUE USB_BT P 18 34 69 FUNC_TEST [ TRUE FSB_DSTB L_P<3..0> 10 14 66
f— TRUE USB BT N 18 34 69 [ TRUE =PP5V_S3_TPAD o 57 [ TRUE ESB H T L 10 14 66
fa— TRUE PClE AP D2R P 16 34 68 [ TRUE =PP3V42_G3H TPAD 8 a7 [ TRUE FSB H TM L 10 14 66
[= TRUE PCl E AP D2R N 16 34 68 = TRUE =PP3V3_S3_TPAD 8 a7 [ TRUE FSB LOCK L 10 14 66
D TRUE PCl E WAKE L 16 34 [t TRUE USB_TPAD _CONN P a7 72 [ TRUE FSB_REQ L<4..0> 10 14 66
[— TRUE AP_RESET_CONN L 34 [ TRUE USB_TPAD _CONN_N w72
i TRUE AP_CLKREQ Q L 3 [ TRUE =1 2C TPAD_SDA a2 a7
[ TRUE =PP3V3_S3_BT 8 34 [ TRUE =1 2C TPAD SCL a2 a7
(Need to add 6 GND TPs) [t TRUE SMC ONOFF_ L 30 40 47
= TRUE SMC LID 7 37 39 40 47
J4501: SATA SSD Connect or > IRE SMC TPAD RST L w0 a7
FUNC_TEST (Need to add 5 GN\D TPs)
[ TIRUE PP3V3_S0_HDD R 73 (Need 5 TPs)
o> IRE SATA HDD D2R C P 55 08 J6900: DC-In Connect or
[= TRUE SATA HDD D2R C N 35 68 FUNC_TEST
fa— TRUE SATA _HDD R2D_N a5 68 [ TRUE =PP18V5_DCI N_CONN o 50 (Need 6 TPs)
= TRUE SATA HDD R2D P 35 68 [ TRUE =PP5V_S3_LI O CONN 8 50
o TRUE SMC_HDD_OOB_TEMP 35 39 (Need to add 6 GND TPs)
= TRUE SMC HDD TEMP_CTL 35 30
(Need to add 6 GND TPs) J6903: Speaker Connect or
FUNC_TEST
J4700: LI O Connect or o> IRE SPKRAMP_R P_QUT w0
FUNC_TEST [ TRUE SPKRAMP_R N _OUT 49 50
i TRUE =PP3V42_G3H ONEW RE s 37
F— TRUE =PP3V3_S0_AUDI O 8 a7 (Need 2 TPs)
> IRE =PP1VBRIV5_SO_AUDIO . J6950: Battery Connector
D TRUE SYS_ONEW RE a7 a0 FUNC_TEST
F— TRUE SMC_BC_ACOK 9 a7 39 40 [ TRUE PPVBAT_G3H CONN s0 51 (Need 4 TPs)
[ TRUE =USB_PWR_EN 36 37 58 A, a2 71
- TRUE SMC LID 7 a7 39 40 47 fa— TRUE SMBUS_SMC BSA_SDA 2
[ TRUE =12C LI O SDA a7 a2 [ TRUE SYS_DETECT L s
= TRUE =12C LI O SCL a7 a2 (Need to add 4 GND TPs near
f— TIRUE =12C M KEY_SCL a7 a2 J6950 and 1 for shield)
D TRUE =1 2C M KEY_SDA a7 a2
o> IRE AUD_I| PHS SW TCH EN w05 J9000: Internal DP Connector
[ TRUE AUD | P_PERI PHERAL DET ., . FUNC_TEST
[= TRUE AUD 12C I NT L 19 37 [ TRUE PPVOUT_SW LCDBKLT 71363 (Need 2 TPs)
fa—t TRUE AUD GPI O 3 a7 49 - TRUE PP3V3_SW LCD o0 (Need 2 TPs)
[ TRUE SPKRAMP_| NR_N a7 a0 72 - TRUE =1 2C TCON SDA o 3
= TRUE SPKRAMP_I NR_P a7 a0 72 = TRUE LED RETURN 6 o0 63
[ TRUE USB EXTD N 18 37 69 i TRUE LED RETURN 5 soe8
[ TRUE USB EXTD P 18 37 60 [ TRUE LED _RETURN 4 o
i TRUE USB_CAMERA_N 18 37 69 [ TRUE LED RETURN 3 60 63
[— TRUE USB_CANMERA P 18 37 69 [t TRUE LED RETURN 2 60 63
[ TRUE HDA_SDOUT 19 37 69 [t TRUE LED RETURN 1 60 63
[— TRUE HDA BI T _CLK 19 37 69 [ TRUE DP_| NT_HPD CONN 60
= TRUE HDA_SDI NO 10 37 69 - TRUE DP_I NT_AUX CH C N 60 72
[= TRUE USB EXTD OC L 18 37 [ TRUE DP_INT_AUX CH C P 0 72
fa— TRUE HDA RST L 19 37 69 fa— TRUE DP_INT_M._F P<0> o0 72
[ TRUE HDA_SYNC 19 37 69 - TRUE DP_I NT_M._F_N<O> 0 72
(Need to add 5 GN\D TPs) = TRUE DP_INT_M_F_P<l1> 0 72
TRUE DP_INT_M_F N<i> s0 72
J4800: SD Card Connect or D': TRUE =1 2C TCON SCL e
FUNC_TEST (Need to add 5 G\D TPs)
[ TRUE PP3V3_SW SD _PWR s
= SDaK e M sc Vol tages & Control Signals
TRUE SD D<7..0> a8 70 FUNC_TEST PPV SW L KLT
= . SD CD L . [ TRUE U CDB| 743 60 63
| — SD WP = TRUE PPDCI N_S5_S5 N
= TRUE * fa— TRUE PPBUS_G3H 8 43 50
(Need to add 2 G\D TPs) = TRUE PPBUS G3H | SNS .
. TRUE PP5V_S3 8
J5100: LPC+SPI Connect or DD o PPoV 53 RTIUSE A E .
FUNC_TEST TRUE PP5V_S0 78 58
[ TRUE =PP3V3_S5_LPCPLUS o a =
= TRUE PP3V42_ G3H 3
TRUE =PP5V_S0_LPCPLUS 8 a1 =
| m— TRUE PP3V3_S5 s so R
TRUE LPC AD<3..0> 1050 a1 o0 =
| m— TRUE PP3V3_SW DPPVWR o
TRUE SPI _ALT_MOSI a1 6o =
[ — TRUE PP3V3_S3 8
TRUE SPI _ALT_M SO a1 6o =
| — TRUE PP3V3_W.AN F 7 34 40
TRUE LPC FRAME L 1059 a1 0 =
| — TRUE PP3V3_S0 858 72
TRUE PM CLKRUN L 19 39 41 =
= TRUE PP3V3_S0_HDD R 738
[ TRUE SMC_TNMS 39 40 41 = PP
TRUE 3V3_ENET s
TRUE LPCPLUS RESET_L 25 a1 =
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10 CPU_TEST2 TP o HrEsT2 revDlo|_ H8 ___TP_CPU RSVD H8 g - FoB D L=61
= 6 147 FSB_D L<29> Y40 AD29 D61* | BB40O S 6 B 71 5
TP_CPU TEST3 — A3 ITEST3 RSVD11| V2 TP_CPU_RSVD V2 o g
Y o 14 TCEDY FSB D L<30> Y44 ~D30* D62* [ BA35 FSB_D L<62> B 714 5
0 CPU TEST4 AE41 |TEST4 RSVD12| Y2 TP_CPU RSVD Y2 BIN=¢ FSB D L<31> Tas Joa1* oo+ Aa __FSB D L<63> =g
15 1E % TESTS RSVDL3 15 = S&B ﬁLs 1|1?K1005 o0 11 reo~ FSB_DSTB L _N<1> DSTENL* DSTBNG [ Ava0 _FSB _DSTB _L_N<3> e
CPU TES ACA3 |TESTG RSVDL4 1% ., PLACE NEARS: o 107 FSB_DSTB _L_P<1> DSTBPL* DSTBP3* FSB_DSTB_L_P<3> 7106
_— FSB DI NV _L<1> . . FSB DI N\V_L<3>
CPU JTAG SuppOI’ t R1090 , %01 51§§§' 2: Hl§§§ ﬁvw%; 127 m o 10 1q@>-ES R43 QDI WL DI NV3* 5 BC37 <D °
o 12 10 _XDP_TMB 1249, c181%: 1: BR88: ARY: 1207 R o s CPU_GTLREF A3 |GTLReF covpo|_aE43 e CPU_COVP<0>
1% CPU TEST1 ,, M sc cowl| A4  CPU COVP<1>
RI091 v R1006 CPU TEST2 ., cow2|_AEL e CPU_COVP<2>
6 13 10 _XDP_TDI IANN2 2K cowps|_AE2 s CPU COVP<3>
e m /5w CPU_TEST4 .,
i R1092 55 NO_STUFE OPRSTP Gz CPU DPRSTP L (i se o R1023! R1021!
o 13 10 _XDP_TDO LAAN 22— Cl1014: DPSLP* | B8 CPU DPSLP_L am e s 54.9 54.9
PLACE_NEAR=J1300.52:12.7 mm 1%~ NO STUFF 0. 18 — DPvR:[yca1  FSB DPWR L am e s 1/ 29W 1/ 29W
NFE R1010 s‘xg\é 2 o o BSEL<0> BSELO E7 CPU_PVRGD a9 14 56 201, 201,
o 0 261 CPU_BSEL<1> BSEL1 SsLpr FSB CPUSL:D IE 1068
4 ° CPU BSEL<2> ~lBpio  TP_CPU PS|
NO STUFF NO STUFF e L B W Al TH 4 'R1022 'R1020
R1093 R1011* 'R1012 274 27.4
54.9 1K K 1/ 20W 1/ 20W
o6 13 10 _XDP_TCK 1 2 5% 5%
i, 1/ 20w 20w 2201 2201
Rogs
66 13 10 _XDP_TRST L 1%2 | PLACE_NEARSs: 1
1720 iR R1020.1: L1000. AE43: 12.7 mm
& - R L O R
F—wm VASTER=KO9 NLE SYNC_DATE=04/ 08/ 2010
d} Appl e I nc. 5' 8467
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6

4

(CPU CORE POVER)
— =PPVCORE SO_CPU ;1 12 e — =PP1V0O5_S0_CPU ;1 1 2
18 A (CULV Design Target)
OM T_TABLE OM T_TABLE 17.6 A (CULV | CC_Max) OM T_TABLE OM T_TABLE OM T_TABLE OM T_TABLE
BD30 K20 H32 AD28 AE37 R13 B42 AP34 E21 AE17 Y6 A3
BB28 Uul1000 ML6 [eck] U1000 AD30 ¢ AP Uul1000 P12 H42 Ul1000( a4 E23 U1000( |eee Y8 U1000( &=
BB30 BGA M8 E32 BGA AB28 ANB7 BGA P14 F42 BGA AV36 E25 BGA ARL7 AK6 BGA AE3
B24 (7 OF§8) K16 N33 (3 OF 8) AB30 AL37 (?_LOF§8) AB10 D42 (4LLOE8) AT36 N21 (5 c%s) ARIO AK8 (6 OF_8) AR3
B22 & purt K18 MB2 ws Y28 3 o5 ADL4 D44 LS AY34 23 & 2 ANL7 AHB LLII: 3 AN3
Ho2 [ V20 133 L(/I3 - Y30 B32 [ ACL1 E44 [ |_AVB3 | oS a5 AN19 AHB a5 AL3
H4 > 8 120 K32 ! AK26 HB6 > 8 AC13 M2 > 8 |_AWBS 4 121 3 8 AL1T7 AE6 3 8 AVB
F22 > | P20 J33 2 8 AH26 P F. > | AB12 K42 > | AV34 L23 s : AL19 AF8 s 5 AU3
E24 X o V16 o VB3 E ! AF26 3?5 X o AB14 V42 X o 125 o AWM 7 AP6 r o B4
D24 E o vig V32 28 AK28 E34 E 8 AALL T42 E 8 BD36 321 Z o AN AP8 Z o BC3
D22 a® Ti6 w33 W oo AK30 E83 a AALZ P42 a BE36 J23 Wl o AULT ANB o © BE2
M2 ; 118 132 o ; AHR28 E35 ; Y14 ADA2 ; BC33 J25 ; AUL9 AMB ; BA3
M4 = P16 R33 3 AHBO | D2 = AKIO ABA2 = BA33 we1 S BCL7 AY6 o a
K22 \ P18 P32 - AF28 K36 \ AF10 Y42 \ 31 w3 “I' BCl9 AVD “I' El
K24 N AD20 AD32 ({‘ AE30 NBS N AK12 AK42 N 9 W25 N BAL7 AU N AN
V22 ‘_' AB20 AC33 . AP26 P L ‘_' AK14 AHA2 ‘_| 27 u21 ‘_' BA19 AV6 ‘_' BAL
V24 . Y20 AB32 — vce |_AWRE st . A1l AF42 . 31 w3 ; ci5 AU . A39
T22 8, ADLE AA3S ; AP28 vias 8, AJ13 AP42 8, E31 w25 8‘ a1 AT6 | yss 8 A4l
T24 AD18 Y32 8‘ AP30 ¢ 4 vie AH14 AVE2 @7 R21 H10 AT8 A31
p22 g AB16 AK32 ANVPS P36 AGL1 AY42 g @9 R23 g Gl5 BD6 g A27
P24 AB18 Al33 g ANBO u3s % AGL3 AV42 E27 R25 E15 BCO A29
AD22 6 Y16 AH32 6 AY26 « 55 AF12 AT42 6 E29 AC21 6 MLO BB6 6 A21
AD24 1, Y18 AG33 AV26 ABB6 1, AF14 AVA4 1, N31 AC23 | N15 BA9 . A23
AB22 § AK20 AF32 b AT26 p § AELL AY44 § 131 AC25 § L15 c3 § A25
AB24 AK16 AE33 g AY28 ‘ﬁ AE13 BB42 J31 AA21 J15 B4 AlT
Y22 AK18 AR33 AY30 AK36 AP10 BA43 N7 AA23 M2 fe<) Al9
Y24 AH20 AP32 AV28 AFB6 ARL1 N29 AA25 T10 E3 ALS
AK22 AE20 AN33 AV30 p AR13 H38 127 Al21 W5 D2 All
AK24 AH16 ANVB2 AT28 .ﬁ:: AP12 K7 L29 AJ23 Uls N3 A9
AH22 Vool v AH18 AL33 AT30 P AE AN11 > E39 J27 AJ25 R15 L3 AS
AH24 AF16 AY32 BI26 APB6 | VCCP VCCP|_AN13 N39 J29 AGR1 T12 J3 A7
AF22 AF18 AV32 BB26 P AL1l MB8 WB1 AR3 AD10 WB
AF24 AP20 ass | Y& s | (CPU | O PONER 1. 05V) p ALig ALL3 ) 139 ver AR5 Y10 W =
AP22 ANRQ AT32 =PP1V05_S0_CPU i u 1 c13 AULL 139 ) AE21 ACIS R3
AP24 AP16 AT34 N37 4500 nA ( bef ore VCI: st abl e) Bl4 AU13 > VB9 U3l AE§3 AAlg ﬁg
ANR2 AP18 BD32 L37 2500 rTA ( af ter VCC st abl e) B12 N7 U39 R31 AE25 AD1.
ANVR4 AMLE BB32 K38 H2 N9 138 wr ARR1 Y12
AY22 AML8 B26 J37 H14 L7 > R39 U29 AR23 AH10 =
AY24 AY20 B30 VB7 < dl L9 ._Amﬂ_ R27 AR5 AJ1S
AV22 AV20 B28 V38 Gl13 W LAC30 | R29 AN21 AGL5
AV24 AT20 H26 u37 F12 Vo pAA39 | \/5g AC31 AN23 | VSS VSS| AE15
AT22 AY16 F26 VCCP |_R37 Fl4 Uz Y38 AA31 AN2S AH12
AT24 AY18 D26 P38 Ell 0] g A 39 AT AL21 AMLO
BD22 AV16 H28 AC37 E13 R7. IA&& AC29 AL23 ARLS
B4 AV18 H30 |_AB38 { Dl4 R9 LAG30 | AA27 AL25 AN1S
BB22 AT16 F28 AA3T D12 AC7 'AE;%Q AA29 AWR1 AL1S
BB24 AT18 E30 |_AK38 { lo ACO AR37 Al31 AWR3 AML2
B20 BD20 D30 A)37 NIl AAT LAR30 | AG31 AR5 AT10
B18 BB20 D28 AG37 ni3 AA9 L AN3O AE31 AUR1 AWS
B16 BD16 M6 AF38 M4 AT ._ANB_B_ AI2T AUR3 AULS
H20 BD18 K26 (CPU I NTERNAL PLL POVWER 1.5V) L1 A9 LAL30 | AJ29 ARS AY12
F20 BB16 M8 B34 =PP1V5_S0_CPU s 12 L13 AGT L AVBT ART BC21 AWML
D20 BB18 MNBO veea( ﬁ Kl A LANBO | AGR9 B3 AW 3
H16 AP14 K28 130 rTA Kl4 AET AU3T AE27 BX25 AV12
H18 AMLA K30 BD8 CPU_VI D<0> 12 54 66 Jl1 AE9 L AU39 AE29 BA21 AT12
E16 AY14 V26 BC7 CPU_VI D<1> 12 54 68 113 ART LAT38 AR31 BA23 BC15
F18 AV14 T26 BB10 CPU VI D<2> o 2 54 56 vio AR9 \ BD38 AR2T BA25 BA15
D18 AT14 P26 \ VI D<3> 12 54 66 P10 AN7. BD40 AR29 cl9 BCL1
D16 BD14 V28 BCS CPU_VI D<4> 12 54 68 W1 ANO BCAL AN31 cr
VPO BB14 V30 BBe CPU VID<5> i iosiss w3 AT | BA3O AL31 Gz BB12
128 Ava  CPU VID<6> oz sese vi2 ALY B36 ANDT Glo BA11
130 V14 A33 D36 AN29 E17 BA13
P28 VCCSENSE_BD12 _ CPU_VCCSENSE_P PLACE \EAR=UL000. BD12: 25. 4 mm ull A3 H34 AL27 E19 B6
P30 e MB6 AL29 N7 Ho
AD26 VSSSE! Bclz  CPU VCCSENSE N N . N T14 M4 |_ANB] ¢ N19 )
AB26 PLACE_NEAR=U1000. BC13: 25. 4 nm 1 K34 AU31 L17 E6
Y26 IR1101 136 AT 119 EQ
100 V34 AWR9 Ji7 D6
%‘éow T34 AR7 219 M6
2201 P34 AR9 W7 M8
AD36 BC31 W9 K6
Y36 BA31 Ul7 K8
= AD34 BC27 ul9 U
AB34 BC29 RL7 V6
Y34 BA27 R19 V]
AK34 BA29 AC17 16
AH36 @25 ACL9 18
AH34 23 AALT P6
AF34 21 AALQ P8
LAR35 | 1 AJ1T AD6
AMB6 @3 AJ19 ADB
@5 AGL7 AB6
= AGL9 ABS
SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010
CPU Power & G ound
T T
d} Appl e I nc. 5 8467
S 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF_APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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w0 SPRVOORE SO CPU 4 270uF. 32x 10uF 0603, 28x 2. 2uF 0402 + 40x 2. 2uF 0402
ey el ettt i 7
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI 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 NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF | CPU VCOQE VI D CO\INE( I | O\IS
1 C1200 1C1201 1 C1202 1 C1203 1 C1204 1 C1205 1 C1206 1 C1207 1 C1208 1 C1209
! TOUF — 9F — I9F S S — 9F — 9F — QW Y — '
| 2 GV 2 5.8V 2 5.8V 2 G 2 &3 2 GV 2 83V 2 83V 2 B3V 2 63V ! oo o0 Ep—CPU VID<O._. 6> — | MP6_VID<O..6> prm
| 603 603 603 603 603 603 603 603 603 603 | | =TRUE -
| |
T L 1
ey ettt -1
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
OM T_TABLE| NO STUFF NO STUFF NO STUFF OM T_TABLE| NO STUFF NO STUFF OM T_TABLE| OM T TABLE| NO STUFF
! PLACE ON CPPCSITE SI DE OF CPU 1C1210 1C1211 1C1212 1C1213 1C1214 1C1215 1C1216 1C1217 1C1218 1C1219 !
| TOUF —L ToUF —L ToUF —L ToUF —L ToUF —L ToUF —L ToUF —L ToUF —L ToUF —L ToUF |
| 20% —— 20% —— 20% —— 20% — 20% T 2%, —— 20% —T— 20% — 20% T 2%, |
2 SsR’ 2 Ser” 2 Ser’ 2 Ser’ 2 Ser’ 2 S 2 Ser’ 2 Ser’ 2 Ser’ 2 SR
| 603 603 603 603 603 603 603 603 603 I
| |
e o o o e e e _________________ ey ey N N mEi ¥R BE ¥y . NE _=f N . § BN L
e e e el - i - Sl B W B e e i T il = i ™ o i phe . o e -
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
NO STUFF NO STUFF NO STUFF OM T_TABLE| NO STUFF NO STUFF OM T_TABLE| OM T_TABLE| NO STUFF NO STUFF
! PLACE ON OPPCSITE SIDE OF CPU 1C1220 1 C1221 1 C1222 1C1223 1C1224 1 C1225 1 C1226 1 C1227 1C1228 1C1229 !
| —L ToUF — T0UF —L ToUF —L T0UF —L ToUF — T0UF — T0UF —L ToUF —L ToUF —— T0UF I
| ‘Ij 8% S % S % S 8% S 8% S % S 8% S 8% S 8% S 8% |
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
| 603 603 603 603 603 603 603 603 603 603 |
' ' VCCA (CPU Avdd) DECQOUPLI NG
T L 1
[l Ml ettt -7
| | e =PP1V5_S0_CPU 1x 10uF, 1x 0. OluF
| LAYOUT NOTE: CRI TI CAL CRI TI CAL |
| PLACE ON CPPCSI TE SI DE OF CPU L& 230 % 853 | L1281 T T TS T 1
! 10UF — T0UF | uF g O10F | LAYOUT NOTE: |
| S 2% T, &% | 6225 S i8¢ |
| &5 &5 | B B | PLACE C1281 NEAR PIN B34 OF U1000 |
| | | o o o L _____
T L 1 i
e e e s Ml T B ol S (3 Br e B W W Fr. W _ Ay W " W W . W ]
| |
| 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 OPPGSI TE SI DE OF CPU OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OMT TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE|
1 C1240 1C1241 1C1242 1 C1243 1C1244 1 C1245 1 C1246 1 C1247 1 C1248 1C1249
| 2. 2UF 2 2UF - 2 2UF L 2 2UF -2 2UF 2 2UF — 2 2UF L2 JUF -2 2UF 2 2UF |
| S % 8% 8% 8% S 8% 8% S 8% 3% 3% S % |
CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
| 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF | VCCP ( CPU I / O) DECOJPL I NG
| |
T _
e ettt el -1 10 =PPIVO5_SO CPU  1x 270uF, 12x 2. 2uF
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL | OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T _TABLE| OM 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 1 C1288
1 C1250 1 C1251 1 C1252 1 C1253 1 C1254 1 C1255 1 C1256 1 C1257 1 C1258 1 C1259 — 2;,2UF — 2;,2UF — 2;,2UF — 2;,2UF — 2;,2UF — 2;,2YF
| 2 2UF L 2°5UF —L_2°5UF —L272UF —L2°5UF L 2°5UF L 2°5UF —L27°2UF —L2°oUF L 2°5UF | S R S R S 8% S % S % S %
| ‘I' 30%, T, 8% 3%, 3% 3% 3% 3% 3%, 3%, 3% | 65 SomLe SomLE o5 Lr 65 SomLe
2 CERM 2 CERM 2 CERM 2 CERM 2 M 2 CERM 2 M 2 CERM 2 CERM 2 CERm
I 402- LF 402-LF 402-LF 402- LF 402-LF 402-LF 402-LF I
| | 1
) A _J =
e et ettt el -7
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
| PLACE ON OPPGSI TE SI DE OF CPU OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OMI T TABLE| OM T _TABLE | CRI TI CAL OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T _TABLE| OM T TABLE
1 C1260 1C1261 1 C1262 1 C1263 1 C1264 1 C1265 1 C1266 1 C1267 Cc12901|, [*+C1291 1 C1292 1 C1293 C1294 1 C1295 1 C1296
| 2. 2UF — 2 2UF —L 2 2UF —L 2 2UF — 2 2UF — 2 2UF — 2 2UF —L 2 20F I 270UF = —— 2. 2UF -2 2UF —L 2 2UF —L 2 2UF — 2 2UF 2. 2UF
| —F 3% T, % S 8% S 8% S % S % S 8% S % | f\gh?gl‘ T, % S 8% S 8% S % S % T, %
CERM CERM CERM CERM M CERM M CERM CERM CERM CERM M CERM CERM
| 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF | CASE- BI 'SM 402-LF 402-LF 402-LF
| |
B e i et o TIAYQUT Rore ~ T T T T T T T |
L | PLACE C1290 CLOSE TO CPU |
| PLACE C1283-C1288 CLCSE TO FSB ADDRESS PINS |
j—— - — - === T T T T T TS TSI T T TS T oo PLACE C1291- C1296 CLOSE TO FSB DATA PI NS 3
e T e e
. ' |
1 LAYQUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRITICAL |
I PLACE ON SAME SI DE AS CPU P C1270 JEPC1271 1C1272 PC1273 |
| 270UF +LZ70UF L 570UF 270UF
20% T 20% T 20% 20% |
! 2 ¥t 24
| —B4= CASE- B4- SM CASE- B4- SM CASE- B4- SM |
|
|
___________________________________________________ J
l K99 M_B SYNC DATE=(02/ 11/ 2010
i CPU Decoupling & VID
o rem i |
d} Appl e I nc. | 051-8467 |D
8 3.3.0
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66 14 10 (TR

s _=PP3V3_S0_XDP

M cr o2- XDP Connect or

NOTE: This is not the standard XDP pi nout.

Use with 920-0782 Adapter

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
28, F- ST- SM HF
1 00 2
s 10q@—y—XDP_BPM L<5> OBSEN_AQ —s—210 01t o OBSEN _C0 JTAG MCP_TDO ame
o rogay_XDP_BPM L <4> ORSEN_A1 =100l gt OBSEN_C1 JTAG MCP_TRST L.
-—— o L
O O
o 1oqary_XDP_BPM L<3> ORSDATA_AQ =100l 0 o OBRSDATA_C0 TP_XDP_OBSDATA CO
o 10 [y XDP_BPM [ <2> ORSDATA_A1 RgliET| 4 T OBSDATA_C1 TP_XDP_OBSDATA_Cl1
e 13 14 -
o 10 [y XDP_BPM L<1> CRSDATA_A2 - 15 88 16 o CRSDATA_C2 TP_XDP_OBSDATA C2
o 10 (> XDP_BPM L<0> ORSDATA_A2 > 00118 o OBSDATA_C3 TP_XDP_OBSDATA_C3
e 19| 20 -
TP_XDP_OBSEN BO OBSEN_BO P X 88 22 o o OBSEN D0 JTAG MCP_TDI "
TP_XDP_OBSEN_B1 OBSEN B1 bad EXPed IFZIbad OBSEN D1 JTAG MCP_TNS 1
25 26
TP_XDP_OBSDATA_BO ORSDATA_ RO -— 2 88 28 o ORSDATA D0 TP_XDP_OBSDATA DO
TP_XDP_OBSDATA_B1 ORSDATA_B1 290 013 o OBRSDATA_DI TP_XDP_OBSDATA_D1
3] 32 -
YOP TP_XDP_OBSDATA_B2 CRSDATA_ B2 P EE 88 34 o CRSDATA_ 2 TP_XDP_OBSDATA D2
R1399 TP_XDP_OBSDATA_B3 ORSDATA_B3 DS PO T OBSDATA_D3 TP_XDP_OBSDATA_D3
|37 38 -
O O
CPU PVRGD 1,3, 2 XDP_PVRGD PWRGDY HOOKO - 0010 o L TPCI K/ HOOKA ESB CLK_| TP P am e op
1/5A)W XDP_0BS20 HOOK1 PR 00 42 - | TPCl K#/ HOOKS FSB CLK I TP_N am - e
1 VCC_OBS_AB a3 o] 4 VCC_0BS_CD R1303
w m>— PM_LATRI GGER L HOOK2 DU D T RESET#/ HOOK6 .« XDP_CPURST_L 1 2 FSB RST_L 1014 08
o _JTAG MCP_TCK HOOK3 - 47, 00 48 - DBR#/ HOOK7 XDP_DBRESET_L oo 10 25 1/5%W PLACEMENT_NOTE=P| ace cl ose to CPU to nini
a9 50 NOTE: XDP_DBRESET L nust be pul | ed-up to 3.3V. %
wary— =1 2C_XDP_SDA SDA — 10 0l 57 o DO XDP_TDO am o e
wgery =1 2C_XDP_SCL SCL - 0015t o TRSTn XDP_TRST_L D w0 o
TCK1 NCx32L o 0156 Dl XDP_TDI oo 10 66
o 10 o XDP_TCK TCKO - 50 ol 58 o VG XDP_TMS o
59 § o] 60 XDP_PRESENT#
1 ¢ X?_P 1
1 1
1300 51850774 __é:o 30
10% — 10%
By }{2—|7 2% A4
201 201
Direction of XDP adapter fl ex

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=K99 M_B

m ze stub.

SYNC DATE=03/01/ 2010

eXt ended Debug Port

(M

cr o- XDP)

d}@ Appl

e I nc.
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LE COVWPUTER,
FOLLOW NG

I NC.

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

v ay e ez |
051- 8467 | D
3.3.0

13 OF 110

13 OF 74

2

1




23 20 14 8

=PP1V05_S0_MCP_FSB

66 40 10

66 10

OM T_TABLE

66 10 7. FSB_DSTB_L_P<0> J38
66 10 7. FSB_DSTB_L_N<O0> J39
o6 10 7CBM) FSB_DI NV_L<0> . F399

s 10 TCED ESB_DSTB_L_P<1> . R34
66 10 7, FSB DSTB L_N<1>

56 10 LA FSB DI NV_L<1> > U369
66 10 7. FSB_DSTB L_P<2> J37
66 10 7. FSB DSTB L_N<2> . 3369
56 10 7CHY FSB DI NV_L<2> - 359
66 10 7. FSB_DSTB L_P<3> C37
66 10 7. FSB_DSTB L_N<3> 389
o 10 7CBY FSB DI NV_L<3> . Bf;s:

5 10 TCED ESB A L<3> u3s
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PEX_RST* [ ;U8

PCl

pEx0_TERM P| U

s 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

SYNC MASTER=K99 M_B

SYNC DATE=04/08/201

MCP PCle Interfaces

d} Appl e I nc.
®
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Il NOT TO REPRODUCE OR COPY I T
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OM T_TABLE

2 PP3V3_S0_MCP_DAC

V%01

SYMBOL 5 OF 11

140 mA [K30 |.3. 3v_raeepac poc_cLkor el 0 38| 30 o AUD_| P_PERI PHERAL_DET (- 17 = ' .
329 DDC_DATAO/ GPI 0_39| 20 o M KEY_M C LOAD DET am - RGB DAC Di sabl e:
s _TP_MCP RGB DAC VREF RGB_DAC_VREF Ckay 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
o DP_I G MO _P<3> H27 | opo 3 prTVDSO_TXC P IFPAiTxcip_m‘—@KZ‘l =MCP_| FPA_TXC P 0 Interface Mde
o 9 (T} DP_1G MO _N<3> - J2 DPO_3_N TMDSO_TXC_N | FPA_TXC_| - =MCP_| FPA_TXC N oD
oo @R 1G MO _P<2> - D26 | ppo 2 prTvpso_Txo_p 1 FPA_TxD0_p| B23 =MCP_| FPA TXD P<0> . MCP Si gnal TNVDS/ HDM LVDS
w0 @om—DP 1 G M.O_N<2> - DPO_2_N TMDSO_TX0_N | FPA?TXDO?N_‘—M/CPWXDN@ B =MCP_| FPA_TXC_P/ N TMDS_| G TXC P/ N LVDS_ | G A CLK P/ N
s P 1 G MO Pei> F26 | opo 1 pr Tvoso_ Tt P | Fpa TxoL Pl D23 MCP | EPA TXD P<1> . =MCP_I FPA_TXD_P/ N<0> | TMDS_| G TXD_P/ N<0>| LVDS_| G_A_DATA_P/ N<O>
P I MO Nels uibey siilbenciionnl — piiaelivend —MCP | FPA TXD Nelo =MCP_I FPA_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| LVDS_| G_A_DATA_P/ N<1>|
o © T} <= -1 -1 | | | 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 1 Fra_Txoz_p| F23 =MCP_| FPA_TXD P<2> . =MCP_I FPA_TXD_P/ N<3> | ( UNUSED) LVDS_| G_A_DATA_P/ N<3>
oo @@ DP_| G M.O_N<O> 28 | 0Po_0_N TWDSO_TX2_N Z 1 FPA_TxXD2_ N 23 g =MCP_| FPA_TXD N<2> @m . =MCP_I FPB_TXC_P/ N ( UNUSED) LVDS_I G B_CLK_P/ N
0P |G M1 Peas o7 < R —MCP | EPA TXD P<3> . =MCP_| FPB_TXD_P/ N<O> | TMDS_| G TXD_P/ N<3>| LVDS_| G B_DATA P/ N<0>
DB IG ML P3> g 27 0PL 3 PITVOSOB TXC P piativad —NVOP | EPA TXD N<3> ’ =MCP_I FPB_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<4>| LVDS_| G_B_DATA_P/ N<1>|
s @m-DP 1G M1 N<3> - DP1_3_N TMDSOB_TXC_N D_ BN, ———=——{D =MCP_I FPB_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<5>| LVDS_| G_B_DATA_P/ N<2>|
o g DP_IG M1 _P<2> E27 | pp1_2_prTvDso_Tx3_p 1 FPB_TXC P| J24 - =MCP_| FPB_TXC P oo © fNCPI CP_: IEIZEETXEED_CP/CL\';3> %_UI D’\USS:ECDB) DDC CLK ::xgg—: g—BEEDAC -([;ﬁKP/ N<3>
° > - = ° _ - - = e T e T
ap-DE LG M1 _Ne2 - DP1_2_N TMDSO_TX3_N IFPBTXC N TE" g =MCP IFPB TXC N ey =MCP_| FPAB_DDC_DATA | TMDS_I G DDC_DATA | LVDS_| G_DDC_DATA
8 o DP_ IG M1 _P<l> C27 | pp1 1 P/ TMDSO_TX4_P l— | FPB_TxD4_p| G24 - =MCP_| FPB_TXD P<0> oD °
w00 @m—DP_1 G M1 N<i> - B2 DP1_1_N TMDSO_TX4_N < 1FPB_TXDA N T2% g ~ =MCP I FPB TXD N<O> s LVDS: Power +VDD_ | FPx at 1.8V
wo qmDP LG 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
oo @m—DPP 1 G M1 N<O> - DP1_0_N TMDSO_TX5_N _I | FPB_TXD5_N| - =MCP_| FPB_TXD N<1> oD
LL | FPB_TXD6_P C24 = | FPB_TXD P<2> o
=MCP_| FPB_TXD N<2>

| FPB_TXD6_N|

i

o
5
)
8

|

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

|
1 G HPD1
ARDRVR_A_EN

o 17 a@%ﬁ%} DDC_CLK2/ DP_AUX_CHO_P DDC_CLK1/ GPI 0740%%8_..M@ 5
o 17 s, DP_1 G AUX_CHO N DDC_DATA2/ DP_AUX_CHO_N DOC_DATAL/ GPI O 41 TR0y  =MCP | FPAB DDC DATA  ~—m
o 17 n@%“%} DDC_CLK3/ DP_AUX_CHL_P
o8 17 q@_DP_&&K_M_N—“_ DDC_DATA3/ DP_AUX_CH1_N

PP3V3_S0 MCP_PLL_DP USB 1 NT)

210 mA 180 mA | L23 [.a 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@ .
30 nmA L22 | 5 3V_PLL_USB

M2 | .3 3v_pLL_usB

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

»» _PP1VO5_S0_MCP_PLL_CORE L26 |.vi 0 PLL_CORE_LEG
160 mMA 40 mal MB6 |,y O PLL_CORE_LEG
L27 +VI O_PLL_SPPLLO
60 mA TR +VI O_PLL_SPPLLO
L28 c21
40 A% TDE iz: g’:tt’x | FPAB_VPROBE] MCP_| FPAB_VPROBE oo 20 e
i ) PLL_ | FPAB_RseT| B21 MCP_| FPAB_RSET oD 24 e
20 mMA k/Ei +VI O PLL_NV
.. _=PP3V3R1V8_S0_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 ol
Leo m AZT] T ooeo Twpso_vereee] H29 MCP_TMDSO_VPROBE "%
DDC Mode Pul | - downs AT o ore S P F ..

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_I G AUX CHO P
RI7171 100K 1 2 % T20W WM 20T T he T G AUX_CHO_N 017 68
5% 17Z20W VF 20T
L R1712100K1 2 DP_| G AUX CH1 P
R1713 100K 1 2 5% 1720w K %1 DP 1 G AUX CHI N 017 6o
5% 17Z20W 20T
ISYNC MVASTER=K99 M._B SYNC DATE:047 087 2010

' MCP G aphi cs

GPlI O Pul | - Ups (3, #opte tne. oo 0or]0

=PP3V3_S0_MCP_GPI O ; 1519
NOTI CE OF PROPRI ETARY PROPERTY:

R1780 10K 1 2 SATARDRVR A EN .
[781 10K 1 2 o TTZOW W 20T TAGD | pPERI PHERAL DET , 4 o FHEPRN ETAN | PROPERIY GF-APFLE OV ﬁrT”E.Nc.
5% 1720W M 201 e PSEaEdR ACRERS T8 THE FOLLOW NG
L782 10K 1 2 5% 1720W M- 201 MKEY MC LOAD DET v I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 17 OF 110
Il NOT TO REPRODUCE OR COPY I T
. . 111 NOT TO REVEAL OR PUBLISH I T I 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 74
= =

3 2 1

8 7 6 5 4




OM T_TABLE

68 35 ATA_HDD D P AF1
o 35 (OO} SATA_HDD R2D C N o

68 35 SATA_HDD D2R N A3
SATA_HDD D2R P AR

0%

SYMBOL 6 OF 11
SATA_AO_TX_P
SATA_AO_TX_N

SATA_AO_RX_N

usso_pl E21 o USB EXTA_P > *
! o= USB EXTA N o

External A

36 69

AirPort (PCle M

ni - Card)
F21 USB M NI _P

o
%) 9 USBlfp—Q—i—“—E) 9 o0
oo mm—oATA HDD DZR P~~~ 70 1SATA AO_RXP - USBILN - gug USB MNI N = oo
TS CGeyser Trackpad/ Keyboard
o ~ uss2_p| E20 USB_TPAD P w6072
@ g usez_N D20 ._.' > USB TPAD N @E 50 72
« » o SATA ODD R2D C P o "2 Isata m X P a External C
o s @omSATA_ ODD R2D C N ¢ SATA_AL_TX N usss_p| L21 USB_EXTC P 5 60
< - L Ussgi,RZil ®USB EXTC N E
« » > SATA_CDD_D2R N - AF5 | sata m1_r N M = Bl uet oot h -
o o [y SATA_ODD D2R P - SATA_AL_RX_P I— c I usea_p| A20 USB BT P 73 6o =PP3V3_S5_MCP_GPI O 510
< Ns wo (Al g e UBBIN oD
0 Caner a/ External E 1R1851
) - g uses P H21 o USB CANERA P o w g, 2K
"B | sata LED/GPi 0 30 ] % USBS._| o= USB_CAMVERA N GD 7 e 250w
| = SD Car d/ ExpressCard 2201
« MCP_SATA_TERWP AGA | sata TERW -4 usss_p| G20 USB_SDCARD P 20 6
S USB6_| ,_‘_‘20 USB_SDCARD N G = w0 .
a
R1805 S g Lo EXTERNAL D R1850
249K c ¥ uss7_p| H20 USB EXTD P 707 00 * L0
/50w g 0 U o7 N J20 ot B EXTD N D 120w
5 G 55; g,' 201,
V6] D.S use_oco*/ api 0 25| HL4 o USB EXTA OC L .
AV | ¢ o0 o USB_aci*/ aPl 0 26| L2 o USB EXTD OC L -4
= HI5 | om C b
AK3E | :‘2 % uss_Rel As_anp 19 o MCP_USB RBI AS_GND
89 - Rov | _vrer| BLS o MOP RGM | _VREF — 1sRsl7860
1%
w0 ENET_RXD<0> CLS | ravi 1 _Rxoo %':; ram | _Txoo F15 TP_ENET_TXD<0> 20w
7”@—"—a7—ENEr RXD<1> HL7 | rav 1 _riot >m Ram | _Txoi| F17 TP_ENET_TXD<1> 5201
00 @%‘m RGM | _RXD2 59 Rav 1 e[ J17 TP_ENET TXD<2>
70 5 ry—ENET_RXD<3> - RGM | _RXD3 RGM | _TXD3 - 1P _ENET TXD<3>
_ MCP RVGT ENET_CLK125M RXCLK D17 | pav | RxcLk LAN Rram | _TxcLk| GL4 TP_ENET_CLK125M TXCLK =
2200 ZPP3V3 ENET R E@ ENET_RX_CTRL ; AT5 | ravi 1 _RXCTL RGM | _TXCTL o TP ENET TX CTRL
Rlz%lgl ‘o ENET ENERGY DET G El7 |rawi_iNTRIGPIO 35 Rav | _vod E15 TP_ENET_MDC
1/ 20 - _PP3V3_ENET_MCP_PLL_MAC W RaM |_wvpi g _HL8 ._.' ENET_MDI O s o o
201, 20 M [ 918 | .53 3v pLL_mac pua BUE_25M J14 TP MCP CLK25M BUFO R
o MCP_M | _COVP_VDD K15 | ram 1 _covp vop ~
2o MCP_M | _COVP_GND KI4 | ram 1 _covp_ap rav | _reseT+pGL7 o 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, Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
1 Connect RGM I _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
SYNC VASTER=K99 M.B SYNC DATE=04/ 08/ 2010

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.

MCP SATA, USB & Et

her net

d} Appl e I nc.
®
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=PP3V3_S0_MCP_GPI O ;1715 10

R1961
éi?g b
IVCL 01 1/20w
— 201
s =PP3V3RIV5 SO_NCP_HDA 12 B P o 11 - R1950
70 mMA +VDD_HDA HDA_SDATA_OUT]| - e 10 HDA SDOUT R LAAAZ HDA_SDOUT @ 7 7 e
70 mA %
1/ 20W
. R1951 4
Rl%in o » - rmy_HDA_SDI NO - HAGOATAL N0 HD A roa miTa B4 o 01 HDA BIT CLK R 1 e HDA BI T QLK oy 7 57 o
wahl " RL952
201 201
2 o NOP_HDA_PULLDN COMVP £5 | 1o puLon caw ron_reseT-p A g, w10 HDA RST R L INRAZ_HDA RST L s oo
R1953 II%OF/ODW _______________________
201 |
oA sind A4 w1 HDA_SYNG R 1025 2 HDA_SYNC oy 7 o760 | BUF_SI O CLK Frequency |
uSw | Frequency |Hpa SYNC |
201 | -
o0 a1 39 7. LPC AD<0> R1910 22 2 LPC AD R<0> HL H e LPC _SERI RQ B 24 MHz 1 !
R 7@E CPC AD<ls RIOTIL 22 1\, 5% TZ0W W 20T pc AD R<ls & T re A (170 TG RS - a:n g : |
oo ary LPC AD<p> RIGLZ 29 4 nyne S PR T T LPCAD RS> g O T PCADR2> o FBliecam (1py R1960 | 14.31818 Mz 0 !
o0 41 39 7 LPC AD<3> RI913 22 2 o 1720w LPC AD R<3> LPC_AD3 (1 PU) LPC FRAVEFFS e LPC FRAME R L 1 2 LPC FRAME L 730 41 60 |
@ NN 271 zow o AN A—LPC ERAVE Lo, I o e
1/ 20W
. _M.B_RAM CFG1 F2 L(PWQO*/GW 043 261 T T T TS e T e T T el DT, |
! (1 PD) LPCiRESEF*CFS - LPC RESET_L oy 10 25 0 | Bl OS Boot Sel ect |
o 7y PM CLKRUN_ L F1 | Lpc_cLkrUN'/ GPI 042 (1PY) ec cikol F4 g LPC CLK33M SMC R oo 2 e : |/ F | LPC_FRANVE# :
2 SMC WAKE SCI L D14 | o pver/aPi 0 31 ~ M sc_vbbEno/ Pl o 47| ALL MCP_CPU VIT_EN L 10 | LPC 0 !
= w00 PP3V3_G8_RIC C@m PMIATRIGERL 2 Il g suson o,gzjg M SG_VODEN1) P 0 48] F14 g M.B_RAM CFGD . ! !
v O g% kﬁﬁT : NNE Iécq - - A20GATE/ GPI 055 | = ¢, M SC_VDDEN2/ GPI O_17 Eﬁ - gLNE RAMP%(RQEN . I SPI 1 !
1 1 o oM RUNTIVE SCl L gy —F |KBRORSTIN/ GPI 075E| 1 & M SC_VDDEN3/ GPI O_18 - ADA| I 3 o0 58 | |
R%ngOK 591%%1 S M SC_VDDEN/ GPI O 19) g‘ﬁ -— LPCPLUS_GPI O gD | NOTE: MCP89 does not support FWH, only |
11280 Poow » o> PM PVRBTN L w12 PuraTi (1 PU-S5) MEM.VDD_SEL/ 6P 0,46 - MCP_MEM VDD SEL_LVS gy » ! hor nsetLPC fort Bbat noM Sverr] de. |
201, 5201 25 PM _SYSRST_DEB L RSTBTN* (| PU- S5) FANCTLO/ GPI O 61| DB - M.B _RAM CFG3 19 o 2t R Hre 1O PODT AV DVER T EE
FANRPMD/ GPI O_60/ MGPI O_2| Eg - MVEM EVENT _L am o
D18 . FANCTL1/ GPI O_62 - ENET_LOW PWR 10 [ — - m — — — — —m m o mm —— o — - — 1
RTC RST L - RTC_RST FANRPML/ GPI O_63/ MPI O 3| C7 g SDCARD_RESET %,g s | SPI Frequency Sel ect !
w0 PM RSMRST_L w18 | pvreD sB (1PD)  stps3 A8 PM SLP_S3_L 739 40 58 ! |
% MCP_PS_PWRGD - | Pre (17D stp_rwer pY g PM SLP_RMGT L @mss | Frequency]SPI _DOJSPI _CLK |
(1PD)  sLP ss+ B8 g PM SLP_S4 L oo 7 10 50 58 NOTE: MCP SLP_S5# pin | 25.0 MHz 0 0 |
E18 E3 has the behavi or | . |
20 MCP_WAKE REQ L | " MCP_VWAKE_REQ* MCP_VI DO/ GPI O 1 . MCP_VI D<0> oo o s of Intel’s SLP S4# |
PM BATLOW L A9 . MCP_VI D1/ GPI O_14 - MCP_VI D<1> o = 5 si gnal 31.2 WHz 0 1
HDA OJt put C:a.pS g 5 - q ¥ - MOP_VI D2/ GPI O 15| B2 g NMCP_VI D<2> oo 0 s gnafl . | |
) ) s 21 gmMCP_VEM VDD_EN P11 | vop vEWDD BN GPI 0 44 MP_viDs/GPloas D6 g NCP_VI D<3> oo 0 55 I 42.7 MHz 1 0 I
For EM Reduction on HDA interface -+ conMOP_VEM VIT_EN o CLL | vewrr_ev arro 45 spi_coor/cproao IO SPI_CSO_R L el ' 62.5 Mt 1 1 :
HDA SDOUT R e SM | NTRUDER L > CL8{ | NTRUDER: M SC b - B s D = | |
HDA BIT CLK R we  pyvE: AUD | PHS SWTCH EN WAS GPI O 2 P 0P 0 09| E1A o SPI_MSI_R S | NOTE: 42 & 62 Mz use FAST_READ command.,
HDA RST R L . w0 15 ¢} SMC 1 G THROTTLE L 22 v poorarios sprr Pl 0 | EL MCP_SPKR - _ - _SLraps not_provided on ths page:
HDA_SYNC R 1060 w707 @m—AUD L PHS SW TCH EN 0 |Mmpurioucrior > - oD
22 10 GEXVCORE_PWR _EN - F9 MGPU_PI C2/ GPI O 23 THERM DI ODE_P| 2 - MCP_THMDI ODE P oo s 7 1R1970
Cllgogl):’(lg 1 Cl?o‘r;’:% 1 45 41 10 7y SPI ROM USE_M.B a2 | VoPU P Bl GPI O 24 THerm DI ooe N DL - MCP_THMVDI ODE N oo 5
= % MCP_SPKR:
8% 8% D12 svB_cLko| D - SMBUS MCP_0_CLK 42 60 3/%w -
e R0 2 » o2 TAG NCP_TO) S5 ITAGTD (1PY B DaTA) OB g SNBUS_MOP_0_DATA ) % 0 = USER npde (Normal boot node)
w8 JTAG 10O bl JTAGTDO svB_cLKi/ vsvB_ck BE SMBUS MCP_1_CLK z 1 = SAFE node (For ROMVBIP recovery)
2 JTAG MCP_TNB - BL2 |3TAG ™M (1PY ” L SVBUS MOP 1 DATA oD <2 o0 y
1 (1:g'|39|:51 1 (1:(_;]_Pg':53 1 JTAG MCP_TRST_L EI2 | j1ac TRST* (1PD) Sl\gﬁéﬁi&fﬁf?& oo = AP PWR EN E“;QSE = Connects to SMC for automatic recovery.
3 ) R JTAG MCP_TCK e ITAG TOK 3 ) - oD 5
2 %%g 2 %%g B e Al4 SUS_CLK/ GPI O_34 H9 - PM CLK32K SUSCLK R [oom 25 60
& 201 201 2 MCP_CLK25M XTALI N -
g MCP_CLK25M XTALOUT 2 BT anan TEST_MODE_F ng - MCP_TEST MODE EN
el PKG_TEST| P
= o0 * _
= » > RIC_CLK32K_XTALIN 518 [xTaLin RTC PKG_TEST2) - NO STUEF s _=PP3V3_S3_MCP_GPI O
»» @ RTC_CLK32K XTALQUT 18 [xraaur_rre ‘R1959 ‘R1966 'R1975 DRAM CFG3: H| | DRAM OFG2: H DRAM_CFGD: |
1K K oy R1976!| |'R1978 R1957
@I O P I I U / m R1930* R1931 1/ 20w 1/ 20w 1/ 20w 10K 10K GPI 43 has 10K
u = pS \NnS 10K 100K ¥ %1 Y1 500 5% internal ~9K $ 3%
1235 5% 0w 2 2 1/ 20W 1/ 20W ull -u 1/ 20W
=PP3V3_S5_MCP_GPI O ; s 3 28/; 5/510 2015 2201 p p- 2201
= 2 2
s eel 1 e pu s |
8 17 18 19 - 10 '\/LB MM C':Q
91 10K ROTT L .» _M.B_RAM CFGL
{:9&% Lok T VY row ot e SO e e .+ M.B_RAM CFQD
5% T Z0W WF 20T DRAM CFG3: L DRAM CFG2: L DRAM CFGL: L DRAM_CFQO: |}
988 Lok M 2w SEOORE BVREN .. R1977!| |'R1979 R1956!| |'R1958
[ 100K i
6 L o LSE MLB 7204 a0 10K 10K 479 10K
Rl 10K o - - - 1/ 20w 1/20wW 1/ 20w 1/20wW
 BEBES o o e RO Pl at f or m Speci fi ¢ Connecti ons AR AR
5% 17 20W VF 20T T
R1965
R1 10K 1o 3
980 Lo e e e ML w0 LPC RESET L 143% 2 LPC PURDWN L gy oo 1
[O80 10K 1 2 o% TT20W W 20T " SPCARD RESET 103 ugﬁw
R1992 100k S% IrZow M 2oL 201 me NVAGT ER=ROD M5 SYNC. DATE=047 08/ 2010
L 2
RTOG3 100K 4 WAy 2 S 720w 20 ey peg i mo D PMSIRSA L, = PMSIPSS L gy MCP HDA, LPC & M SC
1904 100K 50% 1/ 20W NMF 201 o - 3 L) T
RTI95 100K+ YV} 2 5% 170w 20T as : NOTE: . MCP SLP_S5# si %nal has .t he OB 8aG7
- 5% 7 Z0W —WF 20T R behavi or of Inte’'s SLP_S4# signal Appl e Inc. il
R1 20K ®
998 1 2 o SPL M SO 19 41 60 . 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
R1996 10K 1 2 AP_PWR EN 19 34 58 THE_| NEORMATI ON_CONTA!I NED HEREI N | S THE
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) ) 111 NOT 10 REVEAL R PUBLI o 1T 1N WHOLE. CR PART
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23

240 mA

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP80_TDP_EDP_Bri ngup_Tar gets_Appl e. pdf, dated
= =

"SW rails

=PP1V05_SW MCP_FSB

2000 mA

are

dynam cally switched in the SO state as needed,

oM

T_TABLE

V29

Y30

Y29

VB0

N29

K31

+» _=PP1V05_S0_NCP_E
200 mA

B
AC29

AD29

AC30

AD30

AB31

AC31

AD31

AC32

» 5gPP3V3_S0_MCP_HVDD Vo

» 5sRP3V3 S0_MCP [ E%
. =PPOV9_S5_MCP_VDD AWS
150 M @E

V10

s _PP3V3_G3_RTC Al8
? UA )

27 A (S L20

200 K20

Ji5

. =PP3V3_S5_MCP

40 mA

VP %01

+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU
+VTT_CPU

+VTT_CPU2
+VTT_CPU2
+VTT_CPU2
+VTT_CPU2
+VTT_CPU2
+VTT_CPU2
+VTT_CPU2
+VTT_CPU2

+3. 3V_HVDD

+3. 3V
+3. 3V
+3. 3V

+VDD_DUAL_AUXC
+VDD_DUAL_AUXC

+3. 3V_VBAT
+3. 3V_DUAL_USB
+3. 3V_DUAL_USB

+3. 3V_DUAL

23 8

controll ed by MCP89 GPI Gs.

OM T_TABLE

=PPVCORE _SO_MCP

N7
SWed B oF 11 =PP1V5RIV35_SW NCP_MEM AL AL SuY o
+vop_MEM AKL9 4300 mA NIT
+vop_veM AJ23 RI2
+VDD_MEI AJ24 P9
oo, ven] ARKZ1 =
+VDD_MEI AJ17 N4
voo Vv AKIE =
+VDD_MEI ARS R3
+VDD_MEI AJ26 P3
+VDD_MEI AK13 (=7}
+vop_veM AKLE P8
+VDD_MEI AJI9 R2
+VDD_ME AK12 BT
+VDD_ME AK4 o
oo v AKZ6 5
+VDD_ME AK20 NTO
+vo_vem A2 P10
+VDD_ME AJ10 R
+VDD_ME AJ12 s
+VDD_ME AK17 T
+VDD_ME AK23 &
+voo_vEM T2 RI0
— +voo_veM A3 P5
+vop_veM AJ22 AD24
oo ven AJ2T 22
¥ A -
VD0 Fe
VD MM 7 NOTE: VDD_COREx_SENSE si gnal s shoul d NOT ABZZ
+VDD_MEl i AC24
-~ AL be used for renpte sensing unl ess
OO MM KDD COREA/ COREB are powered by separate P11
+VDD_MEl AKIS regul ators P12
D_ VOO MM o I nstead connect regul ator sense poi nt P7
VOO MM as close to COREB FET as possi bl e. RII
+VDD_ME AD23
+VDD_ME AK11 VST
+vop_veM K6 LV.VL!
+VDD_ME AK2 NZ
+VDD_ME AK25 D17
+voD_veM A28 ADIB
+voo_vem 2K ADI9
+VDD_ME AK28 ADDO
+VDD_ME AJ11 AT
+VDD_MEI AJS AD22
oo Ve AT 29 i
Voo heM A0S V24
Voo VM AT 20
+VDD_MEI AK10 T11
+voo_veM AJ18 T12
+VDD_ME AKI Ull
+voo_veM AL VI1
+VDD_MEI AJ7
VDD M ﬁﬂgs TP_MCP_VDDCOREA_SENSEP u9
VDD MM s TP_MCP_VDDCOREA_SENSEN U8 |
VDD M AJ15 s _=PP1VO5_S0_MCP_PE_DVDD
+VDD_MEI K7 ﬁ%
+VDD_ME! . .
oo, VM ATE ( PEO[ 5: OPEL[ 1: 0] ) A
Voo VM ATI3 T
oo veM ATTE =
oo ven ALTL e
oo Ve ALI2 )
oo Ve ALTZ <10
+VoD_VEM LTS ADIL
+voo_veM AL T ADIO
oo Ve ALTB A0
voo, VM AL20 e
oo veM A2 ADL2
+VOD_ME 25? AEIZ
Ve p vl = PP1V E
+VDD_ME 5535 i% ~MEPEAVID a0
+VDD_ME AL30 Uiz
(PEO[5: 0], PE1[1:0]) ABLO
+voD_puAL_RveT| K17 =PPOVO_ENET. NCP RMGT , -, V12
+VDD_DUAL_RVGT)| WLT
+3.3v_puaL_RveT| AL7 1 =PP3V3_ENET. NCP RMGT ;1 2 yil
+3. 3V_DUAL_RVGT] AX%%
AA12
AB11
AB12

8

7

VLY

9\0 1

SYMBOL 9 OF 11

+VDD

=PPVCORE_SW MCP_GFX

22 24

+VDD_COREI

15350 mA (0. 85V)

+VDD_COREA +VDD_COREI K2
+VDD_COREA +VDD_CORE L7
+VDD_COREA +VDD_COREI M7
+VDD_COREA +VDD_COREI Y23
+VDD_COREA +VDD_COREI e
+VDD_COREA +VDD_ COREI AB23
+VDD_COREA +VDD_ COREI ML1
+VDD_COREA +VDD_COREI ML2
+VDD_COREA +VDD_ CORE L8
+VDD_COREA +VDD_ COREI M8
+VDD_COREA +VDD_ COREI MLO
+VDD_COREA +VDD_ COREI L10
+VDD_COREA +VDD_CORE] M6
+VDD_COREA +VDD_COREI L12
+VDD_COREA +VDD_ COREI K10
+VDD_COREA +VDD_CORE| K7
+VDD_COREA +vpp_cores| ML
+VDD_COREA +VDD_ CORE] K8
+VDD_COREA +voD_ocres] K2
+VDD_COREA +vpp_cores| L9
+VDD_COREA +VDD_COREI VB
+VDD_COREA +VDD_ COREI J4
+VDD_COREA — +VDD_COREI M
+VDD_COREA +VDD_ COREI L11
+VDD_COREA — +VDD_ COREI L5
+VDD_COREA +VDD_COREI J2
+VDD_COREA +VDD_ COREI J1
+VDD_COREA m +VDD_ COREI J7
+VDD_COREA +VDD_COREI Mo
+VDD_COREA +VDD_CORE L4
+VDD_COREA +VDD_COREI L3
+VDD_COREA +VDD_ COREI J3
+VDD_COREA +VDD_COREI K11
+VDD_COREA +VDD_ COREI J6
+VDD_COREA & +VDD_CORE| L2
+VDD_COREA +VDD_COREI LI
+VDD_COREA +VDD_ CORE J5
+VDD_COREA +VDD_ COREI L6
+VDD_COREA +VDD_ COREI K4
+VDD_COREA +VDD_ COREI V23
+VDD_COREA +VDD_ CORE V17
+VDD_COREA +vDD_ocres| V19
+VDD_COREA +VDD_CORE! Vig
+VDD_COREA +vbp_cores| V20
+VDD_COREA +vpp_cores| V21
+VDD_COREA +VDD_CORE| V22
+VDD_COREA +VDD_ COREI AB21
+VDD_COREA +VDD_COREI Y17
+VDD_COREA +VDD_ COREI Y18
+VDD_COREA +VDD_ CORE Y19
+vpD_cores|_Y20
+VDD_COREA_SENSE +VDD_COREI Y21
GND_COREA_SENSE +VDD_cores|_Y22
+VDD_CORE! AB22
+VI O_PE_DVDD +VDD_CORE! ABI7
+VI O_PE_DVDD +VDD_CORE! AB18
+VI O_PE_DVDD +VDD_CORE! ABI19
+VI O_PE_DVDD +VDD_CORE! AB20
+VI O_PE_DVDD +VDD_CORE! L13
+VI O_PE_DVDD +VDD_CORE! L14
+VI O_PE_DVDD +VDD_CORE! ML3
+VI O_PE_DVDD +VDD_CORE! ML4

+VI O_PE_DVDD
+VI O_PE_DVDD
+VI O_PE_DVDD
+VI O_PE_DVDD
+VI O_PE_DVDD
+VI O_PE_DVDD

+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD
+VI O_PE_AVDD

+VDD_COREB_SENSE]
GND_COREB_SENSE]|

J9

TP_MCP_VDDCOREB_SENSEP
TP_MCP_VDDCOREB_SENSEN

Y[ AV 23
+VI 0_SATA_aAvDp| AF6 300 mMA
+VI O_SATA_AvDD ACB
+v1 0_saTA_avpo AF7
+VI O_SATA_AVDD AF8
+v1 0_saTA_avoy AD
+V1 O_SATA_AvDD A0
+VI O_SATA_AVI AF9
+V1 O_SATA_AvDD AG7

=PP1V05_S0_MCP_SATA DVDD ; »5
+VI O_SATA_DVI ADL 100 mMA
+VI O_SATA_DVI AD2
+V1 O_SATA_pvop AD3
+VI O_SATA_DVI AD4
+VI O_SATA_DVI AC3
+V1 O_SATA_Dvop AA
+VI O_SATA_DVI ACS
+VI O_SATA_DVI AD5
+VI O_SATA_DVI ﬁg
+VI O_SATA_DVI e

+VI O_SATA_DVI

August 5, 2009) .

K6/ K69 EDP currents used.

OM T_TABLE OM T_TABLE
MCPEGLE Ro1 MOPESLY R01
AL34 SMBAL 10 & 1L 13 B16 SYMBCL 11 CF 11 B36
AT10 E10 E16 AB37
A4 BI0 AP16 AE2
K37 AVBZ AL36 ALY
ALZ5 A5 GI9 D13
T36 AY38 ARZT T39
87 Wi K16 AHA
AB2 AULO K28 AB7
AR D10 D75 AFG6
40 FB1 ALI6 ACL7
B5 AL3T APZ ARG
€] U031 GP5 A33
AES AT31 K25 AWLO {
ARBT E31 W7 3
AC20 ANDS Gi6 39
AES AC21 API3 AB39
’_V{T ARD2 U22 AFBO
ATI6 ANLG APPS ALS
ABS AE31 AT28 AVED
ATZA FL6 ANIO
AT2 AVLO AFS3 ABS
GI0 AT22 N3O
A6 B22 ALS N36
D7 B19 AAL NB7
7 B34 AP37 AE2D
(357 Egz "_V%T G\lD AZS
DI6 ACIS FLO AUZS
K39 G\ID K34 A3 £19
A[22 A 16
B7 Ag36 &Hg G\ A0 IRo7
_|v_é_§5_ [ REL AVPZ
P31 A5 T34
Y10 | oo & [T21 AP39 AN22
A\ 25 AB33 D31
A7 B31 B25 AE30
BI3 AU UL0 TS
AE37 AALD V&4 VLG
AVI V8 U9 VL5
ANIO AT1IO K12 VL7
APT0 ATi3 34 VLS
VB3 AFD ALJS VL9
AB36 APIO AEB4 V2O
K13 A3S AT39 NP1
AUL3 AT34 A5 AE7
AR AE3D )
AA3L AALS D34 W
VB AT25 E75 AP2
AE33 AVB1 K36 ALIO
AY3 U3 D19 AR34
N33 022 Y1 U18
T2 V86 ) T7
B39 VB9 AC22 VB1
T4 VB7 o2 AL39
AR AC23 i3 T31
V3T AP22 K19 NBT
ANL3 = AALT
AVS AP31 2 T10
A7 ATBT T5 K33
AT7 AL1O ACIO E13
ANPS A2 b A[13
D4 AAZ0 AL37 AP7
AULO £28 AULG UL7
AP5 A4 AB34 W
AUR2 B28 20 AR3A
A3 AVA0 G2 AK35
T83 D28 AVEG 6
E7 28 AL 7
4 36 CL 7
FL3 AE36 £39 V8
D37 AV
SYNC VAGTER=KOO L5 SYNC DAIE=04/ 08/ 2010
MCP Power & Ground
d} Appl e I nc. 5 8467
8 3.3.0
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C2300 hel ps reduce input rail
droop during Q300 turn-on.
o =PP1V5R1V35_ S0 MCPDDREET PHACE NEAREQRS00.9:2 mm -
CRCI:E%COA(I)_ Q300
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 o
! 1 C21395 é “@
p— 98'%U 7 1203 |s
U2305 Te & -
SLGoAPO31 o ne MCPDDRFET_SENSE
ss 10 y—MCP_MVEM VDD_EN 2 |en TOFN g5 oD
oriTicaL T YRMEILGATE PP1VER1V35 SW NCP
MEPHENLEES e e —— VRr e, (on
AERSE= (OR 1.35V)
\RP305 oonel 8 TP MCPVEM DONE — =PP1V5RI1V35_SW MCP_NEM ., 50
T —
560K an B 4250 mA
{Lzow i o NV Requi rement s:
208 - Mn Ranp-Up Tine: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tinme: 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: nVidia recomends | nfineon BSCO30NO3Ms for 300.
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 67
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 67
H
" I
1[G S5 2 S
S
1 T MCP_VEM V EN 1 1 Qf o1
) NO STUBS on CKE si gnal s!
CRI TI CAL
NTULEL 7 BN
SOT-863
3 MEM B _CKE<O> CBD 15 28 20 32 67
5 o ﬁ SYNC VASTER=K99 M.B SYNC DATE=04/ 08/ 201
T ——
3 " "
RS MCP89 Menory Rail Gati ng
BrRTRG, NOVEET o
6 MEM B CKE<1>
LB 15 28 29 32 67 _
d} Appl e Inc. ﬂgsi 8467 1D
e o 3.3.0
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
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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

@
)
3

1 542 MOPCORESO VSEN P pom 55 72
CRI TI CAL

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

A on XV2401
1582 MCPCORESO_VSEN N oo s 72

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!
3V S —
2 CERM
402
<Cl>

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

W W

43.9 + 0.6943 * Cl(pF)

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

NV Requi renments:

- 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 NVASTER=K99 M.B SYNC DATE=04/08/201

MCP89 GFX Core Rail Gating
BTG NOVEET s |
CB Appl e | nc. 051- 8467 | D
o 3.3.0
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
11 NOT TO REPRODUCE OR COPY I T e ———
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 22 O: 74
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0. 1uF
28%

10V

CERM

402

K6/ K69 EDP currents used.

C25
7

2Tt
22T

MCP Non- GFX Cor e Power L2560 MCP 1. 05V PCl e Anal og Pojer
25 _=PPVCORE SO_MCP s =PP1V05_S0_MCP_AVDD UF 30- OHM 5A PP1VO5_ SO0 _MCP_PE_AVDD ,,
8450 mA (0. 85V) 800 MA 1YY Y L2, - : 00 M
oM T TABLE l oM ¥ aBLE VOLTAGEST. 05V
1 1 1 1 1 1 1 1 1
01 I1§2RP L E2RP2 [1§2R08 [G2RP4 I1G2RPS 1GR90 ' G2R07 |1 G2RD8 C2560:| |:C2561 |1C2550 |1 C2562 |1 C2563 |1 C2564 |1 C2565 |: C2566
T LR Ty T TS TS T T % Y O =t F =3/ F =" T T Tt ot F
P PR P& ? & ? 5 ? o ? o ? 5 T o sabe] T, Teles TR 2 fb 2 b 2 b T b
603-1 402 402 0201 0201 —26F—— 201 201
MCP Menory Power L2567 N MCP 1. 05V SATA Anal og Power D
2 20 15 =PP1VER1V35_SW MCP_MEM 30- OHM 5A PP1V05_ SO MCP_SATA AVDD .,
. L (Y Y YLz - :
4300 mA (1.5V) o MNRECRW B 300 M
C2510: [:C2511 [1C2512 |1 (2513 [1(C2514 |1(C2515 |1(C2516 [1C2517 |:C2518 £02519 M7
z7pr L Looors Lgawr. LoiueT Lo L otUR L g iF . L0l 1UF L O IUF 0 TUF CZE)%Z ! 1 G2568 | 2569
29 0%, [ T, 8% T, 8% T, 8% T, 8% T, 8% T, 8% [ 20% — %5 6%
X5R- 1 2 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 622 5 5 4V 5 0%,
402 201 201 201 201 201 201 201 201 201 X5R X5R-1 X5R
603-1 402 201
L CRITICAL =
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power L2570 MCP 1.05V CPU FSB/ MEM PLL Power
s =PP1VO5_SW MCP_FSB 20 1 s =PP1V05_S0_MCP_FSB + =PP1V0O5_SO_MCP_PLL_UF 220- OHAM 2. 2A PP1V0O5 SO MCP_PLL_FSBMVEM
2000 mA 200 M 555 mA LYY YL , k- : 70 MA —
OM T_TABLE 0603 VOLTAGE=T. 05V
5201 1C2521 [t C2522 (1 C2523 C2524 1 1 C2525 C25701 1C2571 [t C2572 |1 C2573
U - L4 7UF~ - I  OUF 1. OUF 4770F - 1. OUF 477U L0 TUF~ L0 1TUF -0 1UF
2897 S A S % S 0% 895 S % 597 2570 |- 5%, T, 8% T, 8%
605°F w5t 86 86 XSifok 86 PLACE_NEAR=R2570. 1: 50 i3} 6 35 ey ey ey
GND MCP PLL_FSB —A /\59//\,2
= = RSOV 11 cAL A =
MCP 0. 9V AUX Core Power MCP 0. 9V MAC/ SMJ Power L2575 MCP 1. 05V PCl e/ SATA PLL Power
e =PPOVO_S5_NCP_VDD AUXC 25 _=PPOVO_ENET_MCP_RMGT 220- OHAM 2. 2A PP1V0O5 SO MCP_PLL_PEXSATA
150 M J 140 M 1YY Y L2, M NRERR-W BTFES: 2 W 325 M
0603 VOLTAGE=T. 05V
1C2526 [t C2527 C2528 1 C2529 C25751 1C2576 [t C2577 [1C2578 |1 C2579 C
—L 0. 1TUF 0. TUF 47 70F 0. 1TUF 477UF L0 TUF L0 1TUF -0 1UF -0 1TUF
5%, £0%, 0% R 0% T, 8% T, 8% T, 8% T, 8%
2 X5R 2 X5R X5R-1 2 2 X5R X5R- 1 2 2 X5R 2 X5R 2 X5R 2 X5R
201 201 402 201 402 201 201 201 201
o = . = CRI TI CAL =
MCP 1.05V PCIE Digital Power MCP 1. 05V SATA Digital Power L2580 MCP 1.05V Core/ M sc PLL Power
25 =PP1V0O5_S0_MCP_PE_DVDD 205 =PP1V0O5_S0_MCP_SATA DVDD 220- OHAM 2. 2A PP1VO5_ SO _MCP PLL_CORE 1
200 M 100 mMA 1YY Y L2, - : 160 M
0603 VOLTAGE=T. 05V
C25301:|C25381 1 C2531 |1 C2532 |1 CZSBi C25?;—’_|L; C2535 C2536 1 1 C2537 C2580i 1C2581 [t C2582 [1C2583 |1C2584
4770 a7 - - T00UF = I0 OUF —— 0. TURL 0° TUR 0 TUF 477 0. 1UF 4 7TUF —L 0. TUF~ L0 1TUF L0 1UF -0 1TUF
P P S % S % S ‘Ij 5%, ‘Ij 5%, 7 S 5% 2%'2‘|' S % S S S W% -
X5R- 1 X5R- 1 X5R X5R X5R X5R X5R X5R- 1 X5R X5R- 1 X5R X5R X5R X5R
402 402 0201 0201 201 201 201 402 201 402 201 201 201 201
L 1 MCPHVDD: P3V3 1
MCP 3.3V PCl e/ SATA 1/0 PLL Power THRSO MCP 3.3V PLL Power
MCP 1.05V Menory DLL Power s =PP3V3_S0_MCP_HVDD . _=PP3Vv3_S0_MCP_PLL_UF__ FERR 240- GHV 200MA PP3V3 SO MCP PLL_HVDD .
155 =PP1VO5_SO_MCP_MRCLK DLL 30 mA 260 M 1 2 . a : 50 mMA
550 mA 0402 VOLTAGE=S. 3V
C2540 1 C2541 1 1 C2542 CRI TI CAL HvDDLDO ADJ | C2590 ¢ 1 C2591
4. 7UF 47U 0. TuF  MCPHVDD: P2VS5 | MCPHVDD: P2V5 OM T TABLE 1| 4 TUE 0. 1UF
% —— 2% 28% R2590* C2592 1 — R2591 20% 20%
XSR.L 2 Sern 2 2 5w 1.0UF —— 665K Sim 2 2 S¥m
402 603 402 105§ . 2% —— LJZ 5 9 O 1 25w 603 402
1/ 20W 652K 2 M C5365- 2. 5V o
B L 5 0261 i n SC0als 201, B
01, ouT| <Ra>|
= P2VBHVDD EN 3len nel4 P2VBHVDD FB =
MCP 3.3V |/ O Power MCP 3. 3V/ 1.5V HDA Power D HVDDLDO. ADJ
s =PP3V3_S0_MCP 105 _=PP3V3RIV5_S0_MCP_HDA 2 R25921
250 M 70 MA 316K
1/ 20w
C2543 1 1C2544 [+ C2545 (1 C2546 JiC2547 C2548 1 C2549 201,
4. 798';,:: o 98-%1UF - 98-%1UF o 98-%1UF 98-%1UF 4. YZL‘S"":" gd%lUF <Rb> Vout = 0.8V * (Ra + Rb) / Rb, Rb ~ 320kChns
6-3V , Tov L, Tov L, Tov —Flv 6°3V 5 6.3V
CERM CERM CERM CERM CERM CERM X5R
603 402 402 402 402 603 201
p = PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
L 1 35352988 1 1C, M C5366, LDO REG, 2. 5V, 150MA, SC70 U2590 CRI TI CAL HVDDLDGO: FI XED
MCP 3. 3V AUX/ USB Power 35352979 1 1 C LDO, TPS717, ADJ, 150MA, 3% SC70, HF U2590 CRI TI CAL HVDDLDO: ADJ _—
MCP 2. 0V- 3.3V RTC Power
s =PP3V3_S5_MCP CRI T CAL
240 mA 1+ PP3V3_G3 RTC L2595 MCP 3.3V DP & USB PLL Power
? uA (R) 220- OHM 2. 2A PP3V3 SO MCP_PLL_DP_USB .,
C25501: 1 C2551 5 mA (S0) C2552 1 1 | 2 NECKSW DTH=0: 2 210 mMA
4. 7985 (2)8.0/1uF 4.708 0603 AGE=3. 3V
83V 5 2 Lov 83V C25951 1C2596 |1 C2597
508" o5 gy ? 4. 7%5 L %)8/1UF L gg/luF
628 T, 8% T, 8%
= PLACE_NEAR=R2595. 1: 50 i | cggg“—r R(‘)253%5 2 cEgm 2 cEam
= A ,CP 1A 2
MCP 3.3V MAC/ SMJU Power e a R 1718w
_ CRI TI CAL AcESo! : NE =
Al ww.zBRavs EneT MoP RAGT MCP 3.3V NAC PLL PONER L2555 o e —esa s U
, =PP3V3_ENET_MCP PLL_MAC FERR-240- OHVr200MA  pp3v3 ENET_MCP PLL_MAC VP St d d L
1 .
) 1 2554 20 M VN RER W BHES: 20 m andar Decoug 1 Ng _l
1C2556 051-8467 | D
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Current




MCP GFX Core Power
22 20 =PPVCORE SW MCP_GFX
15350 mA (0. 85V)
OM T_TABLE MCP 3.3V RGBDAC Power
00 1C2601 [+ C2602 (1 C2603 ([1C2604 |1C2605 |1C2606 |1C2607 |[+C2608 [1C2609 |1C2610 |1C2611 |1C2612
UF—— -4 7UF T OUF —_—T O0UF ——0 22UF ——0 220F ——0 1UF -0, 1UF -0 1UF ——-0 1UF 0 1UF -0 1UF 05, LUF — PP3V3_S0_MCP_DAC .
ST T, A S O% S % S % S 9%, S 1%, S % S % S % S % S % T % = 140 T
X5R X5R- 1 X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
603-1 402 0201 0201 201 201 201 201 201 201 201 201 201
1/28W . . .
£ oM If RGBDAC is used, requires ferrite (155S0382)
2| plus 1x 4.7uF 0603 & 1x 0. 1uF 0402 cap. D
1L If RGBDAC is not used, tie to GN\D.
l — =PP3V3R1V8_S0_MCP_| FP_VDD v
_—
l — =PP1VO5_S0_MCP_PLL_I FP i
Power =

MCP 1. 05V Di spl ayPort
=PP1V05_S0_MCP_DPO_VDD

o 160 mA
6401 |1C2641

o 1 _MCP_| FPAB_RSET

« v _MCP_| FPAB_VPROBE NO STUFF
NO STUFF IR2655
655 i 1K

o 17 _MCOP_TNMDSO_RSET
o 17 _MCOP_TNVDSO_VPROBE
NO_STUFF IR2650
C26501 1K ¥
0. 611125 Sow 0. Glllgﬁ %‘éow
2 1 2 1
5t 2 5t 3

SYNC MASTER=K99 M.B SYNC DATE=04/08/201
ort

MCP G aphi cs Su
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RTC Cryst al

R2810
1o rm>—RIC CLK32K XTALQUT o iAPA 2 RIC CLK32K XTALOUT R
NORZS;;_F; 1’%?”” CRI Tl CAL
10. 0M 20 Y2810
120w 32. 768K
[ls PR
0201 ,

19 (OOT} RTC CLK32K XTALIN

MCP 25MHz Cryst al

R2815
9 > MCP_CLK25M XTALOUT o 1 0 2 MCP_CLK25M XTALOUT R
NO STUFF 5%
1 HV\?W CRI Tl CAL
R2816 e
M Y2815
1/ 20W 25. 0000M N
o 63 5000 -

201,

19 LT} MCP_CLK25M XTALI N

MCP SO PWRGD & CPU VLD

s _=PP3V3 S5 MCPPWRGD

1 C2850
0. 1UF

10%
, 6.3V
X5R

201

5 74LVCIG08GW
SOr353

58 50 39 (TN ALL SYS PWRGD 1

st [T VR _PWRGOOD DELAY 2 A

2850 4 MCP_PS PWRGD oo 0

Pl at f orm Reset Connecti ons
LPC Reset (Unbuffered)
R2881
o 1 LPC RESET L PLACEMENT_NOTE=PI ace cl ose to UL400 33 N LPCPLUS RESET L v a
5%
v 20w R2883
201 33
1 2 SMC LRESET L oD
PLACEMENT_NOTE=P| ace close to U1400 1/52"{;\”
5
PCl E Reset (Unbuffered)
R2891
16 (Tgy—POLE RESET L ARA 2 PCA9557D RESET L oD =
MAKE_BASE=TRUE 5%
1/ 20w
R2893 i
1 0 2 BKLT PLT RST L @sa
5%
1/ 20w
i R2894
1 2 AP _RESET L @34
5%
1/ 20w
R2895 20
AR SDCARD PLT RST L o
5%
1/ 20w
"
R2825
w1 LPC CLK33M SMC R PLACEMENT_NOTE=PI ace cl ose to UL400 | 33 5 LPC CLK33M SMC 0 0
2w R2826
2601 33
1 2 LPC CLK33M LPCPLUS oD 7 4 60
5% PLACEMENT_NOTE=P| ace close to U1400
1/ 20w
%
R2829
69 19 (TR PM CLK32K SUSCLK R 1 22 2 PM CLK32K SUSCLK oo 30 o

PLACEMENT_NOTE=Pl ace close to U1400 5%
1/ 20w
M

201

System Reset Circuit

3 I PM SYSRST L

XDP
R2896 R2899 10K pul I -up to 3.3V SO inside MCP
5 10 [Ty XOP_DBRESET L AP 2 3% . . PM SYSRST DEBOUNCE L o
b Tl [, No ST
i Re897 # 1. OUF
s e
1/ 16W 2 Sem

SI LK_PART=SYS RST

PLACEMENT_NOTE=P| ace R2897 on BOTTOM _L

SYNC_VASTER=(K99 _NM.B)

SYNC DATE=(02/11/2010)

SB M sc
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o e e QR SS MM 33 29 20 27 20 PRYREF S3 NEM VREFCA PPVREF _S3 MEM VREFCA PPVREF_S3 MEM VREFCA
33 29 28 27 26 N 33 29 28 27 26
33 20 28 27 26 _ PPVREF_S33 MEM VREADQ =RP] S3_VEM A _
= PPVREE MEM VI =PP, S3_MEM A
o 1 | o 29588‘40’33 ol | Nfo 1C3102 pmmaE = i 33 20 28 27 26 __PPVREF_S33 MEM VREFDQ =PP|. S3_MEM A 23 29 28 27 26 _ PPVREF_S33 VEM VREH =PRL
C3100t C31 w| = < X|X 0| Of W < © Hvx \—ccngg s N O
w 0 X|¥| 0| O| L) W 1 | © N <ol Dl N[ I © DN S QN0
— s — O 4TUF ca1ipcaia O 5 LYHYB 3 3112 c312¢t ca1za o S| YBPFLL S Blo|n D 1C3122 c313p c3i3y O B YIBVBIL LSS B|o| D 1C3132 e
0. 0. g g 5 4V 20 ~—— VOD——— - VDDQ” 20% — 0. 47UF — 0. 47UF
CERM x4/ 1 CERM xdr€1 CERM X5R- 1 0: 0. v 20, J2 ~—— VDD— - VDDQ~ 20% 20/ 2 N——— VDD — - VDDQ” 20%
TS 2
20 g g 201 GERM: XS 1 CERM XJRO1 CERMH X5R- 1 0: 0. o o 5 4y 0’ 0. [ 5 4y
av — 20 201 CERM 1CERM 1 CERM X5R- 1 CERM 1CERM 1 CERM X5R- 1
i U3100 - # £f ®110 L 4 £ ¢ 120 & 55 130
FBGA = = U3 = = =
o7 32 27 26 15 MEM A ODT<@ |opr LI OM T_TABLE MEM A QOT<@® |cor FB(L‘TJA OM T TABLE = FBGA N EBGA
MEM RESET N2 ~ e — - o 22 27 26 15 MEM A ODT<@b |opr W OM T_TABLE o7 22 27 26 15 MEM A ODT<E fopy W OM T_TABLE
29 28 27 26 15 WV RESET T2 JRESET* 0 MEM RESET N2 |resers N~ ~ - ~ -
R3100,240 5 \cua 2 20 8 — 2&;{125152‘?-__(: S ‘°_°| 20 20 27 26 15 MEM RESET N2 Jreser+ © 20 20 27 26 15 VEM RESET N2 Jreser+ ©
ﬁ}_/\/\/A ! 2VEM A 7888 |7 240 © 240 ©
L 1% 20001 8 é NN soaor g , R3120 2VEM A z¢88 |20 o R3130 2VEM A Z88 |70 o
=7 a2 27 26 15 MEM_A _A<OK3 |a0 poo| BVEM A DOX7> 15 6/ = VEM A A<OK3 ] é B3VEM A s iR 1%) 2001 o 19%) 20001 o
MEM A _A<O>S | | BVEM A DQ<8: = =
o7 92 27 26 1s MEM A A<I 7 |1 s g pqi| CIVEM A 1> 456 T M A Al 7 A0 < b CIVEM A Lo =) a2 27 26 1s MEM A A<OK3 |ng H poo|_BAVEM A 19> 1o ar T a2 27 26 1s MEM A A<OK3 |a0 L poo|_BAVEM A 28> 1o o
o7 22 27 20 15 MEM A A<23L3 |p 5 e[ CAVEM A DO<0> iy & % %7 %2 E I SR g oy M A D D005 o ovorzmzess MEMA ASIAT =Q D[ CIVEM A DOS17> 1ser o7 2 27 20 15 MEM A A<IA7 |a =Q b CIVEM A_DO<25> 15 o
o7 02 27 20 15 MEM A A<3HK2 g ~ sl CBVEM A DO<B> ,p0p  © 7 77 %0 (EIELEESo g © D CEM A DOsizs o752 2720 1s MEM A A<243 | o pce| CVEM A DO<23> 15 67 o7 52 27 20 15 MEM A A<2:43 | o oce| QAEM A DO27> 2 er | (
| COVEM A DO<1.
o752 27 20 15 MEM A A<438 Iag N D EVEM A DOsd> 155 77T B T T8 | o o TEREM A D10 o o o752 27 20 15 MEM A A<3K2 a3 N oos| CBVEM A DO<20> 1567 o7 52 27 20 15 MEM A A<SHD |n3 N oos| CBVEM A_DO<26> 5
o752 27 20 15 MEM A A<52 g ] ps| EBVEM A DO<2> 155, ¥ 777 00 IR SRS " D EVEM A DOclis o wrmeris MEMA A<4dB lag o< Do EIVEM A_DO<22> 15 67 o7 52 27 20 15 MEM A_A<44 8 |as Rl ooa[ EVEM A_DO<29> 15 o
o7 52 27 26 15 MEM A A<6VB |ag x D2VEM A 5> 15 o7 o7 52 27 26 15 EMLA BS97L AS 5 o5 EMEM A DO<11> 15 o0 o7 52 27 26 15 MEM A A<5A2 |a5 ! ESVEM A 16> 1567 o7 32 27 26 15 MEM A A<53%.2 |5 ! ESVEM A 24> 5 o
é# bas o 32 27 26 15 MEM_A_A<6:MB |ng X oo D2VEM A_DQ<13> 15 o b bas b bas
o7 52 27 25 15 MEM A A<TVR [a7 5 oq7] EVEM A DO<6> 15 o/ EM A A<T N |nr £ E7MEM A DO<15> o7 52 27 20 15 NEM A A<6MB a6 < oos| DAVEM A DO<18> 1567 o7 52 27 20 15 MEM A A<6MB |ng < oos| DVEM A_DQ<30> 55 o/
o7 32 27 20 15 MEM A _A<8N8 |[ag 0 T M A A<BNE | % S sl 1o o7 o7 52 27 26 15 MEM A_A<7MR a7 é S oq7| EVEM A 21> 1567 o7 52 27 26 15 MEM A_A<TIR |a7 é S oq7| ETVEM A_DO<31> 15 o7
o7 92 27 70 15 MEM A A<O3MB g N Dos| CMEM A D08 P<0> 15 o T2 e e B T N C3MVEM A DCS P<i> o7 22 27 20 15 MEM A A<BNB lag © o7 22 27 20 15 MEM A A<BNB |ag ©
1 COMEM A DQS F
7 52 27 20 13 MEM A ASIOH Lo ap | DBVEM A DG N<0> 1z o7 o s or 20 12 NEM A ALOH |nror ap = ™ ET e s MEMA AOMB g N oas| CBVEM A DOS P<2> 1 6 o7 52 20 20 10 MEM A A<OMB g N oos| C3VEM A DOS P<3> s o
o7 52 27 26 15 MEM A A<1IMZ_ |a11 D5 o==MEM A_DCE b 96T BT ez 2T 2039 VEM A A1V | D5+ [,DBMEM A DO N<1> 15 7 o7 a2 27 26 15 MEM A A<10 |a10/ AP D3 o7 a2 27 26 15 MEM A A<10H |a10/ AP D3
67 32 27 26 15 MEM A A<1IW/ Ia11 DB H2OVEM A DQS N<2> 45 47 DB H2OVEM A DQS N<3> 45 67
o7 a2 27 26 15 MEM A A<123%7 |a12/ BC* B7 o7 a2 27 26 15 MEM A A<1IMF [a17 o7 a2 27 26 15 MEM A A<1IM7 |a11
M A Act A | DM TDQS|_B/VEM A_DMEO> 15 67 o7 a2 27 26 15 MEM A A<12€7 |a12/ BO* B7 NeM A Act AT ] NeM A Act AT ]
o7 22 27 26 15 MEM A A<I3NB I3 NEM A A<1dN3 om Togs, B7VEM A DVe1> 45 6 o7 22 27 26 15 MEM A A<137 |a12/ B +ocs] B7VEM A D> o7 22 27 26 15 MEM A A<1%7 la12) ger 500l BIVEM A D3>
MEM A BA<GE |sao TDQS* oﬂ NC o7 2 27 20 15 AEEA SIS IALS o A7 NC o7 52 27 26 15 MEM A A<133 |n13 v U:BN— o o7 52 27 26 15 MEM A A<13W3 |a13 oM U:BN— e
o7 52 27 26 15 MEM A BA<QE2 | MEM A BA<GR P— " "
& 52 7 25 15 MEM A BA<KS Joa T EM A BASKE loas o 52 7 25 15 MEM A BA<GE lapo o= NC o 52 27 20 15 MEM A BA<GE2 |pao o P NC
o7 92 27 20 15 MEM A BA<2I3 lppo | A3 NC T VEM A BA<23 oo A3 e o7 92 27 20 15 MEM A BA<K8 lpas =) o7 0z zs,s%m " —
22 o me s MEM A CKE®S |oce —I\/EMACKE — o7 32 27 26 15 MEM A_BA<2B3 |pp2 | A3 NC o7 52 27 26 15 MEM A_BA< BA2 | A3 NC
MEM A LK P dex o7 027 0 m s MEMLA QKBS e o7 52 27 26 21 15 MEM A CKE@® |oce o7 52 27 20 21 15 MEM A CKEBS loxe
o7 32 27 26 15 MEM A_CLK FP&( MEM A CLK F%(
o7 32 27 26 13 MEM A_CLK GKgex N F1 vEM A CDT<1> oI e s W@Ei - o7 32 27 26 13 MEM A_CLK FP&Qex o7 32 27 20 13 MEM A_CLK PO
15 26 27 67 32 27 26 15 Ng ODT: * >
o7 32 27 26 1s MEM A CS IMB3cs+ [ FO VEM A CKE<1> 15 21 26 27 32 o7 MEM A CS LHBHcsr %i: 15 20 27 32 arer 52 27 20 1 MEMLA CLK Gl NG F1 MEM A ODT<1> 5 46 5 5 &2 77 202 MEM A_CLK GRgex Nd F1MVEM A ODT<1> Y
MEM A CS LN Mzs o7 92 27 20 35 AEALA S LBEQCS m e A T e 27 26 15 wc@* Ml> 1521 26 67 32 27 26 15 w(:@* M1> 1521 28
MEM A CS M1~ L HO vem A zo1
67 32 27 26 15 NC N7 s 52 27 26 15 MEM A CS_IHBLNG N 26 MEM A CS e I—Ig,\,E,\AAZgZ26 MEM A CS e HgM;MAzgs26
NEM A RAS B3 RAS* J MEM A A<14> 67 32 27 26 15 == =22 N7 67 32 27 26 15 == =g N7
o 32 27 26 15 MEM A RAS FE3 | [T g vema 15 26 27 32 o7 . 3 1 a2
o%a8T2r 20 15 MEM A_RAS B3 Jras [ IT NG VEMA A<14> e ez saer v A R B3 lraer [ 97 NGVEM A A<14> 55 55 7 22 27 26 1 MEM A_RAS B3 Jras (37 ndvem A A<14> 53 4
67 32 27 26 15 wcms* M A cas g 27 32 67 3732
= M A *
ves vsso o o o 2o s MEMLAVE LHSqve or 52 27 20 1 MEM A VEE_HB v or 52 21 20 15 MEM A VEE_LHB fver B
N i e e P R g ! mERER e S = e
F= ™)
< ooa pr b q bl il i B =1 2 B - P {2 pry b el il i b e =1 B 1 P s

—
i

U

i

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

1 e — e TS A
DDR3 DRAM Channel A (0-31
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29 28 27 26 PRVREF S3 MEM VREFCA
8 a3 20 20 27 20 _ PRYREF S3 MEM VREFCA s 20 20 27 20 _ PPVREF_S3 NEM VREFCA 23 20 20 27 20 _ _PPYREF _S3 NMEM VREFCA
20 28 27 26 __PPVREF. MEM_VREFDQ =RPL S3_MEM A a0 27 26 :=PPLVDDR_S3_MEM A
- PPVREFE MVEM VRER i =
2320)1(:32 T o3| 259822 %18513 1c3202 . D;"’"EH?B*“”SS mlsmcn A EE S0 5N =iy S3_MEM A % 2 2 27 20 _PPYREE S3 NEM VREFPQ =R S A
b}
i} q[a] X| X o L 1 p DN o Q| N[ = o o Q[N
I S = e 0, A70F c321pt 2] = 8:_3427%”% 32200 3241 U] & Ql?oiﬂﬁﬁxxig 30|03 1(:342722 C3230lC3231 U] 5 2|<088xx§3 (0|03 1(:34273%
— Voo—~ ——— vwm—— < Flle 8 pih it =
Ll Qn ¥R, | & 2 Hru xsr 1 0% 0. g 9 i VRO 5 2% 29 ——— Vm——— ‘v O 7 o 20 ——— Vvm—— “vor St TV
20 g g 201 e S 1 R gL CERVF X5R- 1 0? 0. ol T PR 0? 0. a9 5 4y
4v| — 20 1 CERM & 1CERVH €1 CERM X5R- 1 CERM €1 CERM €1 CERM X5R- 1
= LBZOO - Rl g g — 20! g g 201 20 g g 201
- FBGA = u3210 - L u3220 = s u3230 =
57 32 27 26 15 MEM A ODT<EP |cpr W OM T_TABLE MEM A COT<GE |oor FBGA OM T TABLE = EBCA = FRCA
MVEM RESET N2 g N~ o7 e AT a6 s TS w - o7 22 27 26 15 MEM A ODT<@ |opT L OM T_TABLE o7 32 27 26 15 NEM A ODT<GE Jopr L OM T_TABLE
29 28 27 26 15 RESET* [oe) 2o 28 27 26 15 VEM RESET\2 : ’(5 VEM RESET N2 ~ _ VEM RESET ND. ~ —_
240 [(o ] — g 29 28 27 26 15 e A CRESEF" 29 28 27 26 15 ____CRESET"
R3200 2VEM A BB |70 o R3210 240 svem A 2688 © H 240 © @ 240 © ®
19a) 2001 o WZQ g , R3220 2VEM A 768 |70 o R3230 2VEM A 2088 |70 o
= 194/ 20\®@01 1 1
o7 32 27 26 15 MEM A A<OK3 |ag N é poo| BVEM A DQ<39> 1o 6 = pur} é 194/ 20\@01 o 194) 20\@01 o
< MEM A A<OK3 B3VEM A DO<41> L é L é
o 52 27 26 1s MEM A A<1 7 |ag =Q b CIVEM A DOS33> 4o & %77 %0 E IS 2‘; < DO VEM A Dosdos = 42 27 26 15 MEM A_A<OK3 [no N poo|_B3VEM A DOX50> 15 61 % 52 27 20 15 MEM A A<OK3 |ao N ool BIVEM A_DO<59> 4. &,
o7 32 27 26 15 MEM A A<24 3 |po o D[ CAVEM A DO<34> o %27 200 PRI 2o P D@ACZ\/EM N o792 27 20 15 MEM A A<ILT a1 =9 pQ1| CIVEM A DOSA9> 15 67 o7 32 27 20 15 MEM A A<ILT a1 =9 oqi| CIMEM A DQ<57> 45 o
o7 22 27 20 15 MEM A A<3K2 g N Doa| CBVEM A DO<35> 4, & % 71 % 2 o oe s 2 §°° o A By, DOmaso o s mesis MEMA A2 l % pe| COVEM A DOS55> 15 7 o 52 27 20 15 MEM A A<24.3 |ao % ocz| CQEM A DO<63> 15 o
o7 22 27 20 15 MEM A A<ak 8 |ng o< Do ERVEM A DO<36> 1o ey 7 77 o S e N o EVEM A DOsaas -y o790 MEMA ASSKD | N pa| CBVEM A DOSE1> 15 7 o7 52 27 20 15 MEM A A<3K2 |ag N o] CAVEM A DO<56> oo | Cl
o7 22 27 20 15 MEM A A<EE2 |ng ] D[ EBVEM A DOSB7> 15 oy 7 2772020 o) s HE o na o EBVEM A DOsa0 - 7w s MEMA A<adB lag DRz DQi[ EBVEM A DO<48> s 67 o7 22 27 20 1s MEM A A<dd 8 [ag o o ps| EQVEM A DO<58> 5 or
o7 a2 27 20 15 MEM A_A<6MB [ag T pos| DAVEM A DQ<38> 5, & ¥ 2 B o b® DovE 167 o7 52 27 26 15 MEM A _A<5%.2 |as ] oc5|_EBVEM A DO<53> 15 67 o7 2 27 26 15 MEM A A<532 |ag ) ps|_EBVEM A DO<61> 4 o
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TFOVEM B OREc1s . 02 =88 NG F1NVEM B QDT<1> 15 20 20 52 6767 52 20 20 15 MEM B_CLK GRQex 67 52 20 26 15 MEM B CLK @¥Gex
o7 22 20 20 15 MEM B_CS IMD3cs FO VEM B CKE<1> 15 21 20 29 2 o7 MEM B CS_IHDACs FO VEM B CKE=1~ NG FLNVEM B ODT<1> 15 20 20 5 o NG FLMVEM B QDT<1> 45 2 2 52
| HO nem B 208 e — TFO v zeo o s 20 28 15 MEM B CS IHDScsr | FONEM B GKE<1> 45 51 g3 67 52 20 26 15 MEM B CS IHBcse FO VEM B CKE<1> 57 4, 20 20
7 52 20 20 15 MEM B CS IHllANG MEM B_ZQ0 ,, 8% 8%
N7 o7 32 20 20 15 MEM B CS HI3NG H9 VEM B_zQ10 ,, H9 MEM B_zQ11 ,,
VEM B RAS 3. lons: 37 N7 52 20 20 10 NEM B CS IHllohe N o 52 20 20 15 MEM B CS IHLane A A
o7 22 20 20 15 = M B . | J7 Y
M B CAS @ lnes MEM B A<14> 4 o 2030 0 0 MEMBRAS B3 gmas M B AcLas s 22 20 10 MEM B RAS B3 Jrase 37 o2 200 20 VEM B RAS B3 Jras 37
o7 22 20 20 as AECL S OS2 QOAS 67 32 20 20 15 MEM B CAS @3 Jcas 1o 20 8 e o7 NEM B A<14> .5 26 20 52 o7 NVEM B A<14> 5 54 2
MEM B VE_IH3 e o7 32 20 20 15 MEM B_CAS @3 fcas 67 32 20 20 15 VEM B_CAS @3 jcas* E
o7 22 20 20 15 LH3 MEM B VE LH3 Jver
vss —VSSo— o7 o2 0 20 10 BEESSESLEQUE o7 52 20 20 15 MEM B VE_LH3 Jver o7 32 20 20 15 MEM B VEE_IH3 v
vss VSSQ—
<[ <TH0) O ] LL pf b 1) 21— O <§m8-u.u.q-—, > %—mmﬂoﬁ 2 2

i
=

i

i

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

SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010
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8 7 6 5 4 3 2 1

VEM CLOCK TERM NATI ON JEDEC reconmmends 30 OGhmtermto VIT for CS, CKE, ODT and 36 Ohm for BA, A RAS, CAS, WE

Pl ace RC end termi nation after Ias} DRAM -
Pl ace Source Cterm at necﬁdown at first DRAM » =PPDDRVTT_SO_NMEM
o 57 2 15 oy MEM A_CKE<1> RP3702 361,,,.8
o7 27 26 15 EM A VE_L 702 36 2,7 5% 32WIX020T ;]’59
67 27 26 15 MEMLA_CLK_N<O> i 2515% EM A A<G> Rpg_:es 4/\/\/\ <
67 27 2 15 [Ty EM A BA<2> RP3702 363\ 5% 32WIX020T M X5R. 1
E ¢ 2 2 15 oy MEM_A_QDT<1> RP370T 361, Wv—mvrxmrs ?
‘%‘1; - o 27 20 15 oy MEM_A_ODT<0> RP3701 363,V 5% 3ZWX020T {
RSJ 5% 32WAXUZ0T ¢
o 27 26 15 MEM A CLK P<0> w20 e oy MEM A_A<10> RP3702 364 5 4%%2 4%%_3
1/ 20w o727 20 15 oy MEM A_A<13> RP3707 363 ,\\"6 5% 37WX020T % %
1 o1 21 20 15 Ey—VEMLA_A<2> RP3704 36 1,V\V\s 5% 32WX020T —|— RV ><5F:11_2 RV X5R 1
o 27 20 1o o MEM A_A<3> R3792_ 36 1/ 7 >wszwxuzor
o7 27 20 1 rmy— VEM A A<11> RP3707 362 .YV ow2owzor 3
o7 27 20 15 rmy— MEM A A<B> RPRSi 9336 1Y\ S SZVeX020T ; zilj 5
o7 20 20 15 MEM B_CLK N<O> o7 27 2 21 15 rmy— MEM A CKE<0> SLH2 362 AT S o2 o2 TUF
o o7 20 15 > MEM A_A<1> RE3704 365,60 SZWX0Z0T_} W My  or 1
o o7 20 15 o MEMCA_A<12> RESTO3 364 V5 o0 32Wx0z0T_} R R
o 2 5 s > MEMCA_BA<1> @2-,2 362\ 7S SZWX0ZUL_|
RSJ ' o =7 20 15 > MEM_A_A<8> A I NV A
MEM B CLK P<0> 1 o7 27 20 15 my— MEM A A<Q> RP3 70330 IAANS PRSI Y20 | ; zi]J]
o7 29 28 15 = o7 27 26 15 oy MEM A BA<Q> RPQ-,R\- 36 VN Z“ﬂ 3ZVWAXOZ0T 1 %4 S
W 32ZVWIX020T 1
o121 20 15 Ey— VEM A A<14> Srus 364 5 2 ‘|’ §M xst—F .
oo sy MEM A CS 1 <0> %7?801 36 1,,p2 1 ;]’5'_8
> MEMA CS 1<1> 1 2 5w 20w 20T ¢ v
o1 21 20 15 oy VEMLA_A<4> RP3706 362 . VYV 5% 20w 20T ¢ ‘|; B 1
o 2 20 15 oy MENLA_A<7> RP%—RPS' 06 361 ,/VVg 5w 3ZWAR020T § E
o7 21 20 15 [y MEM A_CAS | 701 364 Vs Sw3zwaxozor
o1 21 20 15 [y VEMCARAS | ERPF?‘_"e‘i_SB—z VV\V 7 5% 32WAXUZUT §
LA_ > 1 8 1
o 27 26 15 oy VEM A A<O> 0736 ’\/\/va g"ﬂ SZVWX020T WAZ%’Q
0
—E RM X5R- 1
[
=PPDDRVTT_SO_MEM B
& EM _B_QDT<0> RP3715 363 6 !
o S NEMBCAS L RP3II5 36 Vs wwwemmomr § |2 (3790
o7 29 20 15 [TR) EM B_A<8> RP3711 361 AN SUWIZVAR020T 1 o/4
o 2 2 15 > MEM B_BA<2> RP3709 361 8 SESZWXOZ0T 1 o Aoy w1
¢ 2 2 15 oy __MEM B_RAS L RPS715 362,V 7 SW3IZWxozoT_} E
o 20 20 15y MEM B_ODT<1> RP3715 36 1)\/V\g sw3szwxozor ¢}
5%/ 3ZWIX0Z201
o7 20 20 15 ry—MEM B_BA<0> 25%309 363 6 | 1 4;%'4
or 2 20 15 oy MEM B_A<7> Atk 10363 Ve SwWIZWX020T_} %%
o7 20 20 15 ry—MEM B A<Q> RP3 0836 1,/V\ g 5 3ZWIX020T [ —P RM X5R- 1
o7 20 28 15 [TN) MEM B _A<10> RP37 09 36 2 7 5% 32WIX020T |
o7 20 20 15 oy VEM B A<B> INE 11 362 V7 sw3zvexozor §
o7 20 20 21 15 [y MEM B CKE<Q> Rp3- 09 362,/ 5 5% 3ZWIX020T ¢
o 20 20 15 oy VEM B A<6> RP37 113635 Ve swszmxozr _§ [y z 1 z%z
o 20 20 15 oy MEM B A<12> RP3- 08 36 2 V7 _SW32Wxoz0T_} v A 7OF
o720 20 15 E—MEM B CS 1 <1> 713361 VvV 5% IZWX020L [ ]2 M X5R- M XSH 1
o 20 20 15 oy VEM B_A<2> RE3L 8 363 ,/\\ 6 W 3ZvaX0Z0T ] E R
o220 15— MEM B_CS | <0> RPQ‘"""? 36 4 5 5% 3ZWAXUZUT P
o 20 20 15 oy MEM B A<T4> RPQ‘""H 36 2 7 oW 3ZWAX020T ¢
o1 20 20 15 Ey—VEM B A<4> SLig 364 5 OSWIZWAXO20T T |3 z% §1 z%g
o 25 s > MEM B _BA<1> BERP%— 08 364 55U SZWAXUZOT { A ATOF
o7 20 20 15 rmy— VEM B A<13> 10361 Vvvsm’l_b ‘|; WXSRTF e x| 1
RP3714 36
o720 20 15 MEM B A<3> 3L 1 8 !
e o NEMCBA<1> RP3714 362 V7 swezvaxozor} | 4;%9
o 20 25 15 oy MEM B VE | RP3713 363 A VIR S 0%
o7 2020 21 15 rmy— VEM B CKE<1> RP3713362 AAAL SW IZVAX020T P —E RM X5R- 1
o 25 5 15 (> MEM B_A<O> @g, gg S AAE S Sz WOz
E5 4 5
o7 20 20 15 oy VEM B A<11> AN 2 ; z ' %%3
—+ %4 ES&— %4 =
2 GERM X5F:I1_2 RM X5R- 1
) S

SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010
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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 , %8 1_0nA mex 1 oad 1 200 , PLACE_NEAR=U3230. El. 1: 2. 54MM
ng—% \[;TH:SZiI m * 1%
@E =3 VREFNR&\I:Q \E)ES \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~ b u3900 6.3V, A& 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
~@>—=12C VREFDACS SDA 7spA E vourel2 '
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%
%DQOK 1/2h§,_gw
1 ffeow CRI Té §A|_ VREFVRGN: YESHTEEYREES3 NEI\: VREFCA 2 27 20 2
3 ?25 24 VOLTAGE=D. 75V
N R39
201 L c | VREFMRGN CA_BUF 1,\1/:§/3\z
R3910 = & VREFMRGN: YES W PLACE_NEARER3023. 2 1MW
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
w2 omy—=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 | QTY 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 vaxaes R3942
5 2 a | VREFMRGN MEWREG BUF 22,8 poeeeG 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: 2201 AL | VREFMRGN CPUGTLREFE_BUE 12972 CcPU GILREF o o
- =1 2C_VREFDACS_SCL 74 VREFMRGN: YES 1/58w PLACE_NEAR=R1005. 2: 1mm
- =1 2C_VREFDACS_SDA B3 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 VEM VREG CPU GTLREF ( FSB) AR KOD ML el D_ATE:(_” 28,2019
DAC Channel - A C D D FSB/ DDR3 Vref Mar gi ni ng
. waz |
PCA9557D Pi n: 1 3 5 7 d} Appl e | nc 051-8467 | D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 0.7V (DAC. 0x8B) ® 3.3.0
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 74
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3 2

3V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P- TYPE

RDS( ON) 20-30 MOHM @. 5V
LOADI NG 0.750 A (EDP)

1 8 4

1 8 4

+é

+14

B5

D
CRI TI CAL %@38*
R4 TPCP8102
Al RPORT B
s erL REs Ryt il o
VST BBV W ANSE 2PP3V3_W AN ’%Eﬂ . =PP3V3_S3 WAN
3 a © S
06011 1 1 0 R E—— océ 1 ‘%ﬁpSl
[ - ’ T 20W
waz T 4050 g RANE0 |4t
if2 P3V3W AN_SS PM W ANZEN L |t
PLAGENE_:_NOTE=P| ace closg to Q050 0/ 1/ W
PLACEMENT_NOTE=P| ace cl ose to 6‘050 % g l
W Fl _EVENT gy o o
0 1UF | SNS_Al RPORT B, .. ..
«. PCI E_AP_WD_N@l 2 0. 1F_ PClE_AP_R2D GuN.... .
636
PLACEMENT_NOTE=P| ace cl ose to J4001. PLACEMENT NOTE=Fl ace ¢l ose to 14001
«.PCl E_AP_R2D_P Ci??l PCl E_AP_R2D GoP....
=== 0. 1UF10% b. 3Vx5R01 C
PCl E_CLK100M ABgN. ....
PCl E_CLK100M_ABgP. ....
PO E AP DRRE . .
PG E_AP:DZ%,,S .
PCl E_WAKE fry .
o BLUETOOTH P
g USB_BT 718 69
=PP3V3_S3_BT,. B
L:cagae
TR
i =PP3V3_S3_W.AN, ..
PLACEiNE;R=J4001. 27:1.5mm u_Y 60 NB / 200/
= +/ - (] 1
CRI THCAL CéoeL AR
8 2
w4002 55%
1 —~
R49 %‘?49 % SLGAAPOT6V AP_RESET b, - —
1/2 1/ 2 % 2
o SN . AP_PWR_EN.. .
P3V3W AN VB
. AP_RESET_CONN4], AP_CLKREG, .«
,AP_CLKREQ Q L 7
SYNC MASTER=K99 M_B SYNC DATE=04/ 08/ 2010 A

R4 ?f%%

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

» . SATA_HDD D2R C P C4516“2
' 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 oo

L2
0. 01UF‘| [10%0VX5R201

4510

000 | 0000 o 000000000
29 29

« = SATA_HDD_R2D_
oo SATA_HDD_R2|D
R4510
SMC HDD OOB TEMP lconm N SMC_HDD OOB_TEMP ..,
g 1/%26’W
R4511
SMC_HDD_TEMP_CTL_CONN LA SMC_HDD _TEMP_CTL ..,
5%
1/ 20W
M

0. OlUFI

PLACE NEAR=J4501. 7: 1. 5MV

_| SATA HDD R2D 1668
o OlU TO%OVX5R201

SATA_HDD_R2D_Gf e
10%0VX5R201

PLACE_NEAR=J4501. 8: 1. 5MV

| SNS_HDD_Nyery s =

SYNC MASTER=K99 M_B

SYNC DATE=04/08/201

SATA CONNECTOR

TRTNG NOVEER,
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Port Power Sw tch

CRI Tl CAL thTéggL .
=PP5V_S3_RTUSB U4690 FERR- 220- CHM 2. 5A R ght USB Port
8 SV_S3 US| TPS2052B
2 [Nl ? PP5V S3 RTUSB A ILIM , 1 2 , PP5V S3 RTUSB A F
MBOP — : 0603 - :
w0 o USB_EXTA OC L 8docr- VK W BFFES: 37%&["605 .
58 37 7 [T =USB_PWR EN ]I' ' 3 lent aurz| 6 0. 01yFE PLACE_NEAR=J4600. 1: 3 nm CRI TI CAL
5 %
o2+ ig\/’
CRITICAL | OM T_TABLE l e OM T_TABLE Ty 2 1R SA- use o S kso
1 46901 |1c4691l ao ] |2 C4695 90- Bonn TR
0411060%%_; 104 == == Gyt Uk 1| o = 10UF = EES  pLACE NEAR=DA600. 2: 2 m *O
20% 20% 9 go% - | .28
o2 Gxg{z 2 ECV' 2 GV e USB EXTA_MUXED N 4 YYY L3 USB LT1 N =
A 6 603 - o
T J_ 12 00 USB EXTA MUXED P 1(YYYL2-USB LT1 P s:»g
= PLACE_NEAR=D4600. 3: 2 nm 15
403 502 5
ooPg 1, | +—O
USB/ SMC Debug Mux { iz o 514-0740
=PP3V42_G3H_ SMCUSBMUX D4600 =
- =PP3V42_GaH_SMOLEBMUX RCLAMPO502N| D4600. 4 PLACE_NEAR=J4600. 3: 2 nm
SLP1210N6 D4600. 5 PLACE_NEAR=J4600. 2: 2 nm
SMC_DEBUG. YES CRI TI CAL
- 6501 R4650
0.12UF L CRLTI CAL 10K
G_lLé/ s o| SMC_DEBUG YES Eé‘éow
SR Vi L%
w07 SMS RX L 5 |we va| L (USB_EXTA_MIXED P)
PR SMC TX_L 4w 650 v-|2 (USB_EXTA_MIXED_N)
< — - L
PI 3USB102ZLE
o0 10y USB _EXTA P 7 e TQFN
o0 10 @y USB_EXTA N 6 |5
8CE* SEL[ 10 USB DEBUGPRT _EN L am
G\ND SEL=0 Choose SMC
| S GNAL_MCDEL=USB_M.J SEL=1 Choose USB
SME_DEBUG NO
= R4651
1 0 2
I/SA)W
201
SME_DEBUG NO
R4652
1 0 2
I/S/W

201

SYNC NVASTER=K99 M.B SYNC DATE=03/01/201
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TG
AXK736327G
F- ST- SM
s 7 _=PP3V42_ G3H ONEW RE 3;C) =PP3V3_S0_AUDI O 78
39 7. SYS_ONEW RE 1 2
e SMC_BC AGOK s Lo 9T
58 36 7 (TR =USB_PWR EN 5160168 USB EXTD N Va:n SRS
w7103 7 oy SMC_LI D 7o ole USB_EXTD P DS
2 1D =12C LI O SDA 9 0 o010
27 D =12C LI O SCL 111450412 USB _CAMERA N Ve SR
13 |5 ot 14 USB_CAMERA P B 7 18 0
15 [5ol1e
17 | 5 o018 HDA SDOU am 7 e
w2 7 [Ty =12C M KEY_SCL 19 0 o420 HDA BI T _CLK am 7 e
2 1CEy =1 2C M KEY_SDA 21 | 5o f22
23 | 5 of24 HDA_SDI NO oo 7 e
19 7 [T AUD | PHS SW TCH EN 25 | 5 of26
7 7 <O AUD | P_PERI PHERAL DET 27 | 5 o} 28 USB EXTD OC L oo 7 i
19 7 <O} AUD |1 2C I NT_L 29 | 5 o} 30 HDA RST L am 7 e
(Ri ght Speaker Enable) P’ AUD GPI O 3 31 0 0432 HDA SYNC am 7o e =PP1V8R1V5_S0_AUDI O ;4
72 49 7 <O} SPKRAMP_| NR N 33 1 5o f34
72 49 7 qoo—SPKRAMP_| NR_P 35 | 5 o}36 4 PLACE_NEAR=J4700. 26: 1. 5nm PLACE_NEAR=J4700. 34: 1. 5nm
PLACE_NEAR=J4700. 23: %:‘in(r)n Il 1 %:417LJOF 1 9417J'2:
1 38 — 0. — 0.
0. 1E L 0O Tz a8 o &
B4 516S0862| | 2o

TLef t

SYNC VASTER=( MASTER)

SYNC DATE=( MASTER)

I/O (LI O Connector
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—PP3V3_S3_CARDREA BYPASS=U4800. 15.16.5 7
- =PP3V. LER ) BUPASS2 Bbo. B9PRL2UTBY0. 35: 34: 5 mm
R C4800 i 1 C4801 [+ C4802 |+ C4803
p— 10LF —— —= 0, 1UF" —— 0 IUF — 0, IUF
L4800 A Th TR T
0. 22UH
os0e°1 R4805 is for rail discharge. G.137 may cycle PMOS to
i = recover fromcard error. Of duration is 100ns and card
vol tage nust be less than 0.5V for at |east 1ns per spec.
BYPASS=U4800. g: BAg r_r[1l14
CARDREADER AVDD . vPASsZ4800. 11: 12: 5 mm )
W GFHES: 26M l jeep this net) short! . ppsvs Swsp PYR
0481U‘F1 i I %:_41%94 A %:_41%98 OM T_TABLE RA805 Agig‘”#m”: CRI TI CAL
62V T T, 8% T, &% i C4807 1 1 CA805 (TS J4800
5 R i olalo| X 2o TR 2 Do Max Qurrent = 250 mA | SD-CARD. K16
m\ﬁ EIEIGY f«r o~ R481]62K1 Ag‘zg.ﬂ'in 2 2 )2(35{ 2340:1 3_
R/ ~B- 2 00 O | VsS
= : & 8 /200 L 45 |vss
R481%7Kl > & %, 1 gg CLK 1o [ax
= 707 CMVD o
w250 o 15y USB_SDCARD N 4| ow 8_41%92 ol 25 0+ SD_D<0> 12 | pato
201, o0 10@y—USB_SDCARD_P S {op N p1| 27 07 SD_D<1> 45 |oat1
22
G137 _GPIOL 28 | pi o1 p2| =2 - SD_D<2> 90 | oars
NO STUFE CRI TI CAL D3 07 SD D<3> 15| coroats
| GL137_CLKI2ZM X1  _8x 4| 16 1, SD_D<4> 19 | para
R481%9|< No STUFF G137 CLK12M X2 9 | x2 ps| 18 01 SD _D<5> 1o | DATS
Sv R4803 GL137 RREE 6 el 19 07 SD _D<6> 14 5 | pare
1/ 20W RREF 23
2002 AN G137 RESET L 1 parrstz (1PU) o no 8D Defe 135 |pat7
158w R4806* NO_STUFE | ok 20 SD CLK R T D) vl
L Ve O 715 CA813 (1PD) SD_wp| 2 : SD WP | 4O | CARD_DETECT_GND
B CRI TI CAL 28 0. 1UF (1PD) SD_cvo| 29| %0 | WRI TE_PROTECT _sw
Phi 6 3% (1Py PovoD[ L] G137 PDMOD -0 | voo
2. 50X 5B (1PY) sD_coz| 12 :SD CD L 11 5 |SHD PIN
12. OOOM—|Z GOPPM- 16PF L NO STUFF [ 14 o|sHD PN
L2 - = R4813* R4804 9 5 |sHD_PIN
1LJr G\D THRM_PAD 10K . ) [ 2 O |SHLD_PIN
4811+ NCX"X'NC 1CA812 ol o 50w VN L
33PF —— —L 33PF s M 18w NO STUFF =+
5% —1— -1 5% 2 1
S D & L H81s 516- 0237
201 201 L = _; 2
L L - i
= = PDMOD:  POAER DOWN MODES
0 D|3 NC = DI SABLE ( DEFAULT) =
SSI\/BNS94 = 10K LOW = POWER SAVI NG MODE ENABLE
E: 10K HI GH = REMOTE WAKE UP ENABLE
&
5[G" s

2

SDCARD PLT_RST

s (> SDCARD, RESET |

25 ry—SDCARD PLT RST L

800 | bls
ssvBNTTEE [
sorses | Kh
==

2[e¥ sk

SYNC MASTER=( VASTER

SYNC DATE=

MVASTER

TTILE

SecureDigital Card

Reader
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NOTE: Unused pins have "SMC _Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
s _PP3V3_S5_AVREF_SMC
2 s =PP3V3_S5_SMC D
OV T_TABLE$—
C4902 1 1C4903 |1 C4904 |1 C4905 |1 C4906
22UF 1 | Lo 1UFT L0 1UF L 0. 1TUF L Q. 1UF
200 —— % — 20% —— 209% —— 209
U4900 e —F 2 T R
( EXCARD_PWWR_EN) a0 P1 P10 2117 P60 PM EN 77 L — .
% SMC RSTGATE L P11 Rk Poil KI2 g wNC = _ L S ey 000 BL B2 S mn
sra sy ALL_SYS PWRGD g A12 P12 (1 cF3 P62l KIL g 5 NC R‘}l9799 PLACE_NEAR=C4920. 1: 2 mm =
s> RSMRST PVWRGD g BI3 [PI3 P63| 112 g s NC LAA V3_S5 _SVC_AVCC
NCx—gm—D11 P14 OM T_TABLE P64 SMC_ADAPTER_EN 10 30 57 1w gtﬁ&ﬁ ~ = = & a7 |r7: !
i ——T s e I e 7
s@p—WE_ VRN = . CI2 P16 P66, SMC_PROCHOT 3_3_L % : %Lé%__ PR CERM X511 <
10 PM PVWRBTN L P67 SMC BIL_BUTTON L o 2
Qe e Dl % Y AE. dL AR T i L R4909'| |'R4901 —
s SMC_P20 D13 |p20 P70, SMC_CPU_| SENSE s BYPASS=U4900. M2: L9: 5 mm %29107 NA_ES NC - 10K 10K
NCX—gm—ELL_|P21 P71l M1 SMC_CPU_VSENSE »*, LCA HE 1/ 23W Bow
NCx—gm—D12_ P22 P72| L10  gum SMC_GPU_| SENSE am > 201, 5201
NCx—gm—FLL P23 P73| N1 g SMC_GPU_VSENSE am * (303 voul o1 SMC VDL
9 P24 P24 P74 N _| SENSE a3 OM T_TABLE 1 " o= SNC_KBC NDE ) 7 0
NC—gm—E12_|P25 P75 M3 g SMC_PBUS VSENSE ey o w10 > SMC RESET L | o oo fres M-
2 _SMC_BMON_ MUX_SEL e—F13 |P26 P76|_NL SMC _BATT_| SENSE P
P27 P77 pe SMC_NB M SC | SENGE o3 s SM.XTAL £3_XTAL
NCx—em—E10— 12—V DB ML L ORROL am w _SMC_EXTAL A2 |exTAL =1 SMC_NM am
68 40 19 7, LPC AD<0> P30 P80 SMC WAKE _SCI _ L 19
68 40 19 7, LPC AD<1> P31 PBl{ B6 g 5 NC
68 40 19 7, LPC AD<2> P32 P82 PM_CLKRUN L 719 40
I LPC_AD<3> P33 Po3 LPC_PWRDWN L i ETRST| 5 g N%"’%TTUF":SFT L am« C
68 40 19 7 LPC FRAME L P34 P84l Al SMC TX L 7 36 38 39 40 Avss| L9 1R4902 1R4998 |'R4903
25 LRESET_L P35 PSS_BE_‘J_BX_L—@ 7 36 38 39 40 —VSS—~ 10K 10K 0
o0 25 T LPC CLK33M SMC - pr_|p3e PBO|_ 06 ey OC) SMB MGMI_CLK o - ?o‘éow ?o‘éow ?o‘éow
o™ g
wiw ;:’; ii‘:‘ e P37 P90 SMC ONOEF L - B84 XWR00 zyél zyél 2¥é1
s 7 @p—2e TOD) TEME CIL g D4 P40 PQlL‘—@w(7a 7 39 2 1 I—l
-+ (D _SVC_HDD_COB_TENP . 5 |Pa1 Poo| 2 gn SNC_PMVE_S4 L o 64
n@ SVB_MGMI_DATA Q0 o= 54 P12 P93 PM SLP_S3_ L 7 19 39 57 = L
% SMV5_ONOFFE_L - AL P43 Po4l HA PM SLP_S4 L a7 e s =
NC. ¢ 2 |paa pPos|_& * PM SLP_S5_L am
NG B2 |pas poo| _F4 PM CLK32K SUSCLK o L GND SMC AVSS 3 4 4
o SMC GEX THROTTLE L P46 PO7| Fl gy ((OC) SMVB_0_SO0_DATA D«
- o SMC SYS KBDLED PN 9 i
40 39 38 36 7 (OOT} SMC TX L - & P50
4039 38 36 7 [T SMC RX L - F3 [P51
nu@>—SMB_ 0 SO CLK ~~ (QOC) qugp E4 [P52
Uu4900
( DEBUG_SW 1) 3 _SMC_PAO - N3 [PAO H8S2117 PEO|_K1 - SMC_CASE_OPEN am *
( DEBUG_SW 2) 3 SMC_PA1 - NL_|PA1 LGA- HF PE1[ J3 - SMC TCK QM) 7 %0 40
2 PM SYSRST_L PA2 (2 OF 3) PE2| K2 - SMC_TDI am 7w o
s (O0) g M 739 a0
USB DEBUGPRT _EN L PA3 PE3[_J1 - SMC_TDO
- M_EVENT_L PAd OM T_TABLE PEa_1a - SMC_TMB @@7 w10
% 34 7CBY WFI _EVENT L (O0) gt 1 _|pas PFO SMC_G3H PONERON L a0 B
. SYS_ONEW RE PAG " = o~ —am
" PM BATLOW L A7 PFL SMC_SYS LED w
PF2| M - SMC LI D QT 7 %0 46 4
PBO PF3] - NC
NCx—wgp— B8 | |15 g
1 SMC_RUNTI ME SCI_L PBL PRl 16 e NG
s D SMC_ODD _DETECT > B9 [pPB2 PF5[_N4 - SMC_MCP_SAFE_MODE oD o
s T} SMC SLPS5_L - AL0 |PB3 PF6l_L4 - NC
( EXCARD_CP) » SMC_PB4 - C10 |pB4 PF7L ML g s NC
NCx—equ——2B10 |PB5 PO
M g —xNC
(EXCARD_CC_L) ”SNSCNCG:?(P (;|/FI‘E??TLENP L T z:g PGLL N7 g =SMC SMS INT s 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.
5 SMC _FAN O_CTL 1 |pco PG3! SMB_BSA CLK o
w0 SMC_FAN 1_CTL PCL pcal_ke o—s (C0) SVB A S3_DATA s - -
30 SMC FAN 2_CTL PC2 PG5 SMB_A S3_CLK a
% QI SMC_FAN 3_CTL - H13 |pc3 PGB|_ML o= (0 SMB_B_SO_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 o SMC PROCHOT N
30 SMC FAN 2_TACH H1l |Pce
3 SMC FAN 3_TACH pC7 PHL[ F2 - SMC THRMTRI P oo =
B e— P 12 g o H8S2117- R
a9 SM5_X_AXI S PDO PH3[_Ad - ne SMC_PH3 a9 (SMC_PECI)
39 SM5_Y_AXI S - N9 [PD1 PH4|_B: ( SMC_PECI _VREF)
™ - B3 = —xNC . _
3 @%@%ID—‘_‘S& PD2 PHS| CA g sNC ( SMC_PECI _VSTP)
% PD3
39 SMC_NB_CORE | SENSE PD4
3 SMC_NB_DDR_I SENSE PO5 A
» oy SMC_ADC14 - K9 _|PD6 SYNC VASTER=K16 M.B SYNC DATE=06/ 01/ 2010
42 30 [T SMC_ADC15 > L7 |PD7 e S'\/C
d} Appl e I nc. 5' 8467
S 3.3.0
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1 mn H i i
SMC Reset "Button", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
. _=PP3V3_S0_SMC
w000 =PP3V3_S5_SMC
» =PPVI N_S5_SMCVREF
Deskt ops: 5V 'R5061 'R5060
Mobi | es: 3. 42V 100K 10K
1 ~ © IR5000 27%0w 2/%ow
1L§°/—— Vi 5010 VIN 1K 2201 2201 TO SMC
6.3V [ 20W PROCHO L o
CEF*MZ{ 35 2 VREF- 3. 3V- VDET- 3. 0V 2%1 ¢SMC PROCHOT 3 3 L o «
i SMC TPAD RST_L SRIFY  goo03048  RESET* S SMC RESET L o7 6
w7 10 7 [y SMC_ONCFF_ L MR PP3V3 S5_AVREF_SMC ., 15980
SMC MANUAL_RST L 4 |peLAy REFOUT| 8 R BHES: 1 m - DVB53DOWV
oM T G\D TR ' CPU PROCHOT BUF 2|c !I: SOT- 563
IR5001 1 ~ o| OM T_TABLE
% GO0 1L 0251 |1 05026 T0 CPU R5062 * 5060
1710w T % —— —— 109 3. 3K 5 s
kg %}1{2 o8 zi;{ o s ey CPU_PROCHOT Lo 133X, cpy procrior 1 r s 0060
2 5% 1
SI LK_PART=SMC_RST 6 201 12\5:8\,\, f SOT- 563
0P o BOTTOM ST GND_SMC_AVSS e 0 4 4 62‘ §059
MR1* and MR2* nust both be |ow to cause nmanual reset. @;Eﬁg:EoWE ,..:8,1 T o SOTI\B/E,Q[\KWFEAPE
Used on nobiles to support SMC reset via keyboard. - =
NOTE: Internal pull-ups are to VIN, not V+. S*GZ
1
SMC_PROCHOT am
1 n =
Debug Power " Buttons SVC Al i ases ‘o cop PMLTHRVIRIP_L
— 3|D
v T o SMCLCDBILT ISENSE  — SVS X AXIS oD = Ch N%EK&FEAPE
R5014 1 SMC_WAN | SENSE _ SMB Y AXIS p— | S51%es
VAKE_BASE=TRUE +—
1/ 13W » SMC _HDD | SENSE — SMS Z AXIS o
503, SVE CSEEG | SENSE _ SMc ADCL4 7S ¥gs
Sl LK_PART=PWR_BTN Sl LK_PART=PWR_BTN * NRKE BASES TRUE = oD = SMC THRMIR! P
PLACEI\/ENT NOTEs: SMC LCDBKLT VSENSE — SMC ADC15 oo 0 43 £ < =
= Place R5014 on TOP side w SMC NCP "CORE | SENSE SMC_NB_CORE_| SENSE w
Pl ace R5015 on BOTTOM si de
s srvt; NC!: DDR_| SENSE SMC_NB_DDR_| SENSE w0 SMC Pul | - ups
o SMC1V5S3 | SENSE SMC_NB_M SC | SENSE w0 wu. —PP3V3 S5 _SMC
TP_SVC_ANALOG | D — SMC ANALOG I D o -
SMC Crystal Circuit RS-y LSENSE SNC_GPULLSERSE » » SMC_PAD R 020K L A 2—erroow—r—zor
S NP . _SMNC_PAL 100K 1 2 5%
y = SNCNCP VSENSE — SMC GPU_VSENSE o ” —SMG PB4 5088 10K 1m2 v ITZ0W 20T
R5010 G010 ¥ SMC GEX THROTTLE L - SMC | G THROTTLE L " _
e xTAL 1.0 5 sMe XTAL R e = e e = 1r 40 %+ _SMC_ONCOFE_L R5070 10K 1,5 2
* ’ | © NN L — =SMC SMS I NT am > 13037 _SMC_LID RE5071 100K 1 \\/z 5% T720W W20
158w CRI TI CAL l 5% —BASESTRUE — o037 SMC_TX L R0 73~ 10K 1 )2 > 720w W 20T
261 50101 {2 1 MCP_WAKE_REQ L — H P L w0 10 a1 30 35 7 SMC_RX_L 5074 100K 1 2 o% T720W W 20T
20. O0ONHZ &5 20l [mne = RW—@, = NN 5070w 20T
5X3.2- SM c5011 w307 _SMC TV R5077 10K LAAAZ
2| “Tspe R5096 s 3+ SMC TDO . =
. _SMC EXTAL 1|2 NCP MODE 0 NP w37 _SMC_TDI 1 2 P
3 o 1 » mD—SME SAEE A SPER - . SMCTCK 5080 10K 1172 57 Tz 70T
o = LW . _SMC ODD_DETECT R5040 10 152
201 . SMC BI L_BUTTON L 5081 10K LA 2 5% 1720W W 20T
. w0 a7 0 7 _SMC_BC_ACOK R5087 470K 1 \AAT2 5% _17Z0W W 20T
DP_PVR SO » _SMC_GEX_OVERTEMP_L RS094 10K 1 A7z o0 U200 W 207
R5020 103 _SMC_G3H PONERON L R5098 100K 2 \AA/L > 720w W 20T
58 39 19 7 [T PM SLP_S3_L 1/\/2/\/2 DP_PWR_EN 5% 17 20W MF 20T
DP_PWR SMC 5%, | _ -=DP PWR EN - w0 _SMB_INT_L R5093 10K 1 2
R5021 M = oD g
» > SMC_SLPS5_L i 2 . _PP3V3_WAN F
5%
120w . NO STUFF
%" DP_PWR SMC war WFEI_EVENT L R5089 10K 1, 2
System (Sl eep) LED Gircuit R5Q22 T
Yy p w0 3 o SMC_DP_HPD | LA A—DP_EXT_HPD L o . =PP3V. P
YV BLACE NEAR=Q0441. 25 mm
1 3
. —PP5V S3_SYSLED 2@0 0 SMC PME S4_ L R5076 100K 1, 2 S
SLE Sk Unused Pi ns
RS031'| ['RSQ30 SMC Pul | - downs
523 w > SMB_ONOEE_L — TP _SMB_ONOFF L
”mw h’;mw — VREZBASESTROE w 2 1 _SMC_ADAPTER EN R5085 10K 1,5n 2
ask,[ % . _SMC_CASE_OPEN R5086 10K 1 \AA 2 [°% T7/20W W 20T ]
SYS LED ILIM w0 SMC_SYS KBDLED — TP _SMC_SYS KBDLED DP PWR SO
SYS LED L_VDI V " SMC FAN 1_CTL — TP _SMC_FAN 1 CTL 1020 _SMC DP_HPD L R5090 100K Tan 2
SiL ™ —TAKE BASE=TRUE NN 5% T ZoW—W—20T
R50321 TP SVC_EAN 1 TACH — SMC FAN 1 _TACH o - 4
A 6 5 4 w > SMC_FAN 2_CTL — NC SMC_FAN 2 _CTL
ll'lﬁ‘év D B E - o N - -
b5, B S| |(_)30 NG SMC EAN 2 TACH o - SMC FAN 2 TACH o
SYS LED L {D' _@ & = AD0LV » o> SMC_EAN 3_CTL = N NC S,\,C EAN 3 CTL _ Nc VASTER=( K99 M_B SYNC DATE=( 03/ 01/ 2010
- SOT- 563 — _ B
I 3 NG SVC EAN S TACH "SMC FAN 3. TACH —— SMC Suppor
S w0 SMC _RSTGATE L — TP _SMNC RSTGATE L Appl e I nc. 051 8467
™ = VAKE_BASESTRUE o
. 2 8 » > SMC_P10 — TP S\C P10 ® 3.3.0
SMC P20 S srvc on NOTI CE OF PROPRI ETARY PROPERTY:
= 3 D TRUE THE | NECRIATI ON CONTAI NED HEREI N | S THE
» mSMC_SYS_LED SYS_LED ANCDE w » > SMC_P24 — TP SMC P24 e POBLOSOR AGRERS TO THE FaLLom G~ ' N
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L PC+SPI

Connect or

CRI TI CAL
LPCPLUS
J5100
55909- 0374
M ST- SM
s+ _=PP3V3_S5_LPCPLUS 31 o~y 32
s+, _=PP5V_S0_LPCPLUS ~
o ol2 o LPC CLK33M LPCPLUS (7 2s o
o0 3 10 7CES Il:llzg ﬁclb —— 10 0l et Il:llzg ﬁ? CED 7 10 %0 o0
69 39 19 7, > p——- 5 6 P —- > 7 19 39 69
a:ims - gg . - la:n]
w7 SPL_ALT_MOSI - Dl ECHI SPI ROM USE_M B oD 7 @0
wm7 SPL_ALT M SO 1002 o SPI_ALT CLK T ar o
o0 3 10 7 my—LPC_FRAME L DT D ET R SPI_ALT CS L L S
w19 7 oo PM_CLKRUN L 510 02° g | LPC SERIRO a7
w0 30 7 oo SMC_TVB 1008 g | LPC PVRDVN L am v
2 » > LPCPLUS _RESET L DT Dl ECR SMC_TDI oD 7 @ 0
w030 7 gp—SMC_TDO - 21002 o SMC_TCK oD 7 =
w7 rm>—SMC TRST L - 2oo0l® o SMC RESET L [OoTy 7 % @0 51
% 7 (OO} SMC_MD1 - 25| o o f28 - SMC_NM o 7
1030 3 7 > SMC TX L DT Dl < SMC RX_L [Ty 7 36 %0 4
29 5 130 - LPCPLUS GPI O o 7
33 M\ 34
N\
516S0573

SPI

Bus Series Term nati on

SPI _ALT M SO 4 6

SPI _ALT_MOSI ; 4 6
SPI_ALT CLK ;16
SPI_ALT CS L ;416
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R5128 ['R5127 ['R5126 |'R5125
§0 47 § 47 47
5% 5% 5% 5%
1/ 20W 1/ 20w 1/ 20w 1/ 20W
M M
2201 2201 2201 2201
R511510 R541720
50 19 T SPI_CSO_R L 1W\/259SP| CSO_L IAANA 2 SPI M_BCSLEABSQ
1/5/W 1/5/W
R51]5 11 01 R54]7 21 01
5 19 T SPI_CLK R 1W\/2 s SPI _CLK 1W\/2 SPI_MB CLK o R
5% 5%
1/20w 1720w
R5115 12 M R5417 22 M
o 19 TR SPIL _MOSI _R 1 Y 2 ss SPI _MOSI| 1 Y 2 SPI _M_B_MOS| s RaR)
1/ W 1/ W
1 R51]523 1
o0 19 (T} SPI _M SO 1 1Y 2 SPI_M.B_M SO am s e
1/ w

EFI

. _=PP3V3_S0_DEBUGROM

1

Debug ROM

EFI _DEBUG EFl_DEBUG | pem
R5101'| |'R5103 C5101
0 0 0. 1UF - 4 EFI _DEBUG
%, 0 .
1/2?/‘@/ ow BT oo
201, 5201 Ry Us101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA (e
DEBUGROM E1 2 |
6 =
NO STUFE NO STUEE . wcm TI CAL scl 1 2C_DEBUGROM SCL ¢y =2
R5102* 'R5104 — 0/ Nool Ly ne
0 VvSs
4]

% 9,
1/ zng Eé‘éow
201 2 2 1

Wite: OxAC OxAE
Read: OxAD/ OxAF

-||—

SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010

LPC+SPI Debug Connect or

DTG NOREET s |
d} Appl e I nc. | 051-8467 |D
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8 7 6

=) 4

3

2 1

MCP89 SMBus " 0" Connecti ons

» =PP3V3_S0_SMBUS MCP_ 0O

0" SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC 0_SO

SMC

MCP89 Ro200| |R5201 [LPB545 (BKIt)
U1400 5 & U970
( MASTER) 1’§§>§2 jéf"‘” (Wite: 0x58 Read: 0x59)

=12C BKL_1_SCL 62

s 10 SVBUS MCP 0 _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 — 2 SNBUS SMC 0_SO_SDA
VAKE_BASE=TRUE = MARE_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) J —’1\/{2& j{}lévz % (See Tabl e)
13 =1 2C _XDP_SCL — 201 nl2 TCO\IRDtSCL = =1 2C TCON_SCL 7 59
15 =1 2C XDP_SDA = DPI 2C: MCP n12C TCO\I SDA — =12C TCON SDA 7 50
| R5240 \
2 1 * . .
= Multiple options
Vref DACs uZbw | nt ernal DP K16 T 'R 1% )
. U3900 201 - . Sanmsung LGD | Samsung 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 — o7 SVBUS §¥C BSA SCL — =SMBUS_CHGR SCL 50
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: O0x90 Read: 0x91) — =SMBUS BATT SDA a0
L

M Ke>IeCt or)

J4700 (LI O Con
(Wite: Ox72 Read: 0x73)

=12C M KEY_SCL 737

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
—  NAKE_BASE=TRUE

— 0 SMBUS SMC_MGMT_SDA
—  MAKE_BASE=TRUE

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

MCP89 SMBus

 =PP3V3_SO_SMBUS MCP_1

1"

Connecti ons

SMC "B" SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC B SO

NO STUFF NO STUFF
MCPS89 R5230' |'!R5231 SNC R5260' |'R5261 CPU Tenp
2. 0K 2. 0K 4. 7K 4. 7K .
uU1400 1 28% % 0w U4900 1/ 2 %% iZﬁOW EMC1413: U5515
(Wite: OXEO Read: OxE1) ( MASTER) (Wite: 0x98 Read: 0x99)
201, 2201 201, 2201
s 10 SVBUS MCP 1 CLK s SMB_B SO_CLK 0 SMBUS SMC B SO_SCL — =12C CPUTHVSBNS SCL ..
TARE_BASE=TRUE = WRRE_BASE=TRUE =
s 10 SVBUS MCP_1_DATA s SMB_B_SO_DATA —{ 0 SMBUS SMC B _SO_SDA — =12C CPUTHVSNS SDA ..
VAKE_BASE=1RUE =] MAKE_BASE=TRUH e
I J L
| R5235' |'R5236
MCP89 SMBus 1 is slave port to 1 28% % 0w
access internal thernal diodes.
201, 2201
Anot her sl ave port is avail able |VCP Te
at 0x10/0x11l, probably not used. l EMO1413: US535
(Wite: OxD8 Read: 0xD9)
— =1 2C MCPTHVBNS SCL ..
= =1 2C MCPTHVENS SDA ..
L
SYNC MASTER=K99 M.B SYNC DATE=07/ 23/ 2010
K16/ K99 SMus Connectl ons
d} Appl e | nc. 05 8467
S 3.3.0
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DDR3 1V5R1V35 Current Sense / Filter

=PP3V3_S3_1V5S3I SNS

CPU Vol tage Sense / Filter

o
s - PPVCORE SO_CPU )(“55§09 315%)9
1682 CPUVSENSE IN KA, SMC CPU VSENSE o =
PLACE_NEAR=L7400.2:5 MM 1% 1
v s 5309 " Goe0
i v %
2 G U5360 e S R5365
8 ISNS 1V5_S3_N I'NAZLO I SNS 1V5S3 | OUT 493K . SsMC 1v5S3 | SENSE
GND_SNVC_AVSS 40 10 15 44 72 52 [T SfIN- - SCTO ot |8 1«/]2\;\/——@“
Pl ace RC cl ose to SMC - 1/ 20w
o LSNS1VB S8 P aiw goo, et e GAL N 200X g™ | 5365
@D SCALE: 0.4A /| V T 29“
EDP Current: 7 A ~ MAX VOUT: 3.5V 53K
. Max Vdiff:  13.0 nv (CLI PS AT 6. 6A)
MCP Vol tage Sense / Filter VE: Verify SO DI MM current! 1 PLACEVENT NoTEs: oSN AVSS e
+ » PPVCORE S0 _MCP XV\55§59 R5359 = Pl ace close to SMC
1432 MOPVSENSE IN AR, SMC MOP VSENSE o (For Rand Q
PLACE_NEAR=R7525.2: 5 MM 1% . .
gY |1c8359 AirPort Current Sense / Filter
Tz G » _=PP3V3_S3_W.ANI SNS
201
GND_SMC AVSS 15 40 41 s
Pl ace RC cl ose to SMC
m : 55370
v 5 0%
- =J5371g 5 R5375
PBUS Vol t age Sense Enable & Filter vummLSNs ARPORT N sy | N0 e | 1 sns pswian 1ouT 14&&1"2_%40
1 . 1/]28W 1
o LSNS_ALRPORT P sl 5000, 1y i —¢ G NI 200X Y Jrcs375
5315 oo Scale:  0.25A/ V == 2
NTUD3169CZ = MAX VOUT: 3V o
NCANEL | s PBUSVSENS EN L (CLIPS AT 0.825A) GND SMC AVSS 4, 40 45 10
316! EDP Current: 0.727 A? PLACEMENT_NOTEs:
R5 Max Vvdi ff: 14.6 nVv = Pl ace close to SMC
s 100K
s T =PBUSVSENS_EN 2 o 11232 WF: Verify Airport current! (For R and ©
S
Enabl es PBUS VSense %’; 201, .
divider when high. [ . PBUS G3H VSENSE HDD Current Sense / Filter
= =PP3V3_S0_HDDI SNS
R5317" :
SR s
pec PPEUS G3H . 281, RTHEVENIN = 4573 Chns 105380
o
P- CHANNEL SMC_PBUS_VSENSE gy 0 Vi —= g‘jg%‘llUF
R5315* U5380 2 Xek
100K R5318' |1 5315 I'NA211 e 38
1/ 20W 5.49K ¢ L §™55UF 7 % @y SNS _HDD N slin - SCr0 ouT L8 I SNS P5VHDD | OUT 17} , SMC HDD | SENSE  mpmy 40
201, 1/2%\’4\7 T, % . 198w
PBUSVSENS EN L DI V 201, 5F 72 35 ey SNS_HDD P 4 IN*(500v/ V) FEF 1 GAI N: 500X gy __1 Cf)'o‘z%é
L | G\ND SMC AVSS 410 @D SCALE:  0.667A/ V T &
MAX VOUT: 3. 54V X5k
Pl ace RC close to SMC o 201
(CLIPS AT 2.28) |_G\D_SMC AVSS 4 40 42 s
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_S0_BKLTI SNS
m : 55390
V+ )9,
0%
U390 | [ R5395
oD ISNS LCDBKLT N sl @ %% —cur L6 ISNS LCDBKLT 1aur 1% R3% _ SMC LCDBKLT I SENSE o
%
7o LSNS LODBKLT P sl 001,y et GAI NI 500X ubw 1 C5305
XVb . p— /Y
o2 00 7 _PPVOUT_SW LCDBKLT 2310 an SCALE:  0.2A/ V 2 g Y
16562 LCDBKLT VSEN o Ve MVRr 3: 88X 21
PLACE_NEAR=D9701.2:5 MM :l PLACE'VENT_NOTESZ Mzg 40 43 44
R5311%1 EDP Current: ??? A Pl ace close to SMC
1 28% Max Vvdi ff: ?2?? W = (For R and ©
! ) ) \
23’52 R532 1 PLACE_NEAR=U4800: 5 WM WF: Verify LCD backlight current!
4 LCDBKLT VSEN DIV 1%26K2 _ SMC ADCI5 o oo
el PLACE_NEAR=U4900: 5 MV
R5320! " OM T_TABLE SYNC VAGTER=KOO L5 SYNC DATE=04/ 08/ 201
47K 1C5310 -
v2dh — FfF Vol tage & Current Sensin
P 2 &3V ST s |
0402 -
d} Appl e Inc. ﬂgsi 8467 1D
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8 7 6 5 4 3 2 1
DCIN (AMON) Current Sense, RMJX & Filter
| SL6259 Gain: 20x MCP MEM VDD Current Sense / Filter
RoARL . _=PP3V3_SO_NMCPDDRI SNS
o > CHGR_AMDN LRAA2 o SMC DCI N | SENSE gy
Sense R_Rro20 Ffom chargengow L C5487 C54001
Val ue: 20 nOhm 0. D068UF 0. 113%::
MAX VOUT: 1.24V > 30y 6'>2<3§ 2 4590
- > MCPDDREET_KELVI N 1, N0 scros
G\D_SMC AVSS . V™4 MCPDDR SENSE AVP
PLACENVENT NOTES: > MCPDDRFET_SENSE 1%
Pl ace close to SMC
(For Rs and O R5410" )
ol 1 R5411
e i 1128
MCPDDR _SENSE_E 201
. NOSTUFF
Battery (BMON) Current Sense, MJUX & Filter ol 15434
For engineering, stuff BMON: ENG > %EO% 2 20%,
! 154MFV- YAE 2
. =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 3& R5417
Vv = QostF -l — BV ENG DDR SENSE ¢ 1% 3%  _ svc MoP DDR | SENSE
Char ger/ Load side }_{i&)q-ﬁ 2 %%53’ G%Lg‘g’ N"7$l|JB%‘115173PG o VP SENS 1/\/1}/@\/_—@ “
nomp CHGR CSOR P 5lin aur|6 | BMON I NA OUT 1ler  SC70 smle SMC_ BVON MUX_SEL_ = R5412! Mgt |t %}5242%§
BMON: ENG ) . % PLACEMENT_NOTEs:  —T- 20%,
" S‘EM—W'N*(NOV/V) rer| 1 GAI N 100X 2| oo wods : SL6iggGaG_a' n ggx Mié\é\; Pl ace close to SMC 2%
Bat t i d @D SCALE: 1A/ V R5401 A2 rn: X (For R and Q) D, AVSS 35 10 43 44
artery side ~ MAX VOUT: 3. 00V 3 4 BVON_AMUX_ouT 1 300K, BATT_| SENSE =
NOTE: Monitoring current from (CLIPS AT 3. 3A) A — _’Vl\n/{\/_M-_-w_@”
battery to PBUS (battery VER 1 BMON: ENG 120w 1 C5490
di scharge) across R7050 BMON: PROD IR5423 201 1L 0T0033UF
= R5431 190K Te 589,
-+ o CHGR_BVON 1 o b 20w 2
h . 1% 2401 GND_SMC_AVSS 35 10 43 14
Sense R R70s0 Ffom charger Gai n: 36x b PLACEMENT_NOTES:
val ue: 10 nthm ) TN R RE
Max Vdiff: 80mv %i' Sout 2 ;gsA/ Vv I R5431: PLACE NEAR=U5413: 2 nm am Mol G
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 IN
CRI TI CAL 1“3 o 1 %;’54&:7
R5492 y T, 808
0.00Z —I_I Us402 2 xR R5418
W . 1SNS CSREG N s|iy ' N&210 16 CSREG | QUT 1% 23K  SMC CSREG | SENSE o 4
0612 22 ’\/y\/——@
§ Ll 1 SNS_CSREG P _aline 00 rerla GAI N: 200X ”Z%Ffw 1C5436
. =PPBUS G3H R OQUT (200V/Y) SCALE: 2.5A/ V —2°§/ZUF
G\D L2 5 . .
~ MAX VOUT: 3. 352V 485 CPU VCore Load Side Current Sense / Filter
GND_SMC_AVSS 44 10 4«
PLACEVENT_NOTEs: R5471
= Pl ace close to SMC ,15. 0K .

» _=PP3V3_SO0_MCPCOREI SNS

MCP VCore Current

(For R and O

Sense Filter

y SMC_MCP_CORE | SENSE oy w0

s r— L MWVP6_ PMON

PLACEMENT_NOTEs :

Pl ace cl ose to SMC
(For Rs and O

) 1C5472
1 L 20022UF
+ _-— 200 UF 2 & é‘/
. " 2 SeiY 288
(Sense R "output") =J542191 o R5415 GND_SMC_AVSS 4 40 5 44
* > =MCPCOREI SNS N 50N slc% ouT L6 MCPCORE_| OUT 1A Qn 2 PLACEMENT_NOTES:
_MCPCOREI SNS P 4 . Gai n: 100x .%w Place close to SMC SYNC _VAGTERCKOD_NLE SYNC_DATE=04/ 05/ 201
’ = - "N (100v/ V) T Ein (For R and Q) AL —— :
(Sense R "input") ( Scal e: 10A / V C:ur rent Sens| n
s , 20 MAX VOUT: 2.38V NOTE: Do not stuff R5415 and ez |
ense R is R7525, 1nmGhm Nl . 051-8467 | D
Max Vdi ff = 24.8mv R7593 at the sane tine! Appl e I nc.
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CPU T-D ode Thermal Sensor

. =PP3V3 S0 CPUTHVSBNS R5515 FI XME: OFFGRI D
1,47 2 PP3V3 SO _CPUTHVENS R
— . mm
1/5,3',_0/8w VAl TAGESS! 3\5} HES. 28 T 15515
201 UF
72 10 By CPU_THERNMD P 1 2 gﬂg%/ R5516" R5517
KB 10K 10K
C5521 1 U515 S F o
CPU Thernal Di ode 2. 2N —— EMGI413 = 8, 1,56
X }1{2 2| pp1 THERM / ADDR|_". CPUTHVENS_THERM L
72 10qgmy— CPU_THERVD N 3o R TCAL perm+[,8  CPUTHVBENS ALERT L
4 9 =12 Hi DA v
DRAM SSD Tenper at ur e DRAMIHVENS D2 P DP2/ DN3 SVDATA C _CPUTHVSNS_SI B Lot i &% 2
3 C55201_L 5| one/ ops svoLk | 10 =1 2C CPUTHIVENS SCL . ag1dr - OXS5(W Il Ox 93( Re)
CRI Tl CAL 2. 2NF D  THRM PAD
501 1 ! T =5 -
e xg‘FfZ 5] 11| b ACEVMENT_NOTE=Pl ace U5515 near CPU
SOT732-3 . DRAMIHVENS D2 N 201 Local sensor for CPU Proximty

[

DRAMs bel ow MCP =

PLACEMENT_NOTE=PI ace 501 near

MCP T-D ode Thernmal Sensor

. _=PP3V3_S0_MCPTHVENS R5535

1,47 2 PP3V3_SO_MCPTHMENS R
5% E8: 28 Th

120w VolTAcEsSs 3y o>
PAE

72 19080 MCP_THMDI ODE P

%4 " Res36* 'R5537
2% 15K 10K
b v S 2 T

wizl| [ oA
MCP Ther mal Di ode 2 2; b — = ? ?

% }1{2 oP1 EEE'\;M /A MCPTHVENS_THERM L
72 10 gy MCP_THVDI ODE_N o CRUTHCAL oy MCPTHVBNS_ALERT_L

» MLBR THVDI ODE P DP2/ DN3 SVDAT =1 2C_MCPTHVSNS SDA Ve s

DN2/ DP3 SMOLK =1 2C MCPTHMSNS SCL a2

CRI Tl CAL C55231 GND  THRM PAD <o
%3% 1 2. Zig!; - PLACEMENT_NOTE=PI ace U5535 near MKGEr: O0x98( W)/ 0x99( Rd)
2

BCB4 SOr732-3., 2 }1{

» MLBR_THVDI ODE N

PLACEMENT_NOTE=PI ace 6535 near J9000

Local sensor for MCP Proximty

SYNC NVASTER=K99 M.B SYNC DATE=04/08/201

Ther ral Sensors

TG NOVEET = |
d} Appl e I nc. 051- 8467 | D
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NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETA] L

|

RY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 55 OF 110
Il NOT TO REPRODUCE OR CCPY I T e —————
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 45 O: 74




FAN CONNECTOR

.=PP5V_S0_FAN

.=PP3V3_S0_FAN

R56 4%%1

FF14A-C?§-L@£EL— B- 3H

515V _DC

| TACH

RS §25 '
-~ SMC_FAN O0_TACH 14 . FAN RT_TA
1/ 1W

R56

BlWIN|F

o| MOTOR CONTRCL

°o| G\D

;

1
10 % l\%%) 51850793
1/2 b
o 5FV L
201 2 T 1 NBEEHE | =
ol T8Te . FAN_RT_PVW
»oSMC_FAN_O L« —
SYNC_NVASTER=KOO M.B SYNC_DATE=04/ 08/ 201
T ——
Fan
T TN e |
d} Appl e I nc. 051- 8467 | D
8 3.3.0
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| PD FIl ex Conne

| PD_3V3: S5

R5730
0

5%l/ 16W MF- LF
402

LG

« =PP3V3_S5_TPAD

ctor

CRI TI CAL

FF14A- lﬂgﬁ?&- B- 3H
5

. =PP3V3_S3_TPAD PP3V3_TPAD CONN
S0/ },%‘Q’ (F-Lr VOLTAGE=3.3V _ © N_NECK_W DIF=0. 20mm N_LTNE_W DIF=0. 5 nm —O
c5700 1 1 ?
0.
%’iil’ w0 o SMC PVE S4_L 25
o)
PLACE_NEAR=J5700. 1: 1.2?3] 4 o)
" 2417 USB_TPAD CONN P 505
<O 6
L5720 7 a1 1By USB_TPAD CONN N 1Py
o)
A, =12C TPAD SDA 8
FERR-120- OHM 1. 5A " “'C>—— S Tm e 1DY
., PP5V_S5_LDO 1YY Y L2 PP5V TPAD FILT 10| 5
0402- LF VA s @)TH: : PE{YOTHEp- 5 g o
c5710 1 PLACE_NEAR=J5700. 10: 1. 5MM a0 30 3 7 (D SMC LILD 12 5
0. 1uF 13
o SMC TPAD RST_U 142
CE?Q" 2 47 40 7 @ O
PLIACE_NEAR=J5700. 10: 1. 5MM 16 _:
s+ =PP3V42_G3H TPAD 518S0794

c57201
0. 1UF
Ejgv
"2

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

4
7 o0 0@y USB_TPAD P YYY L3

USB_TPAD_CONN_P Va:o SR

1 2
72 00 10qery—USB_TPAD N 1 (Y Y Y

USB_TPAD _CONN_N Va:n SR

=12C TPAD SDA ; . 4

=12C TPAD_SCl ;4 a7

c57321

SMC_ONOFFE_L ;5040 47

100PF ——
To% ——
28V 5

X7R- CERM
PLACE_NEAR=J5700. 82%. 5NV gopp —L—

PLACE_NEAR=J5700. 9%, 54mi00PF ——

or 2 205735 1
PLACE| NEAR=J5700. 12°11. §MPOPE ——

PLACE| NEAR=J5700. 12*11. $5MWOPF —

— SMCLID a3

SMC_TPAD_RST_L ;40 4

PLACE| NEAR=J5700. 12%1. 5Mv

|||—<

SYNC NVASTER=K99 M.B SYNC DATE=04/08/201

VEELLSPRI NG 1

d} Appl e I nc.
®
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. =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ SPI : 41MHZ&SPI : 62M+AZ
R6150'| |'R6101 C6100 : o| CRI TI CAL 'R6151
ity g3 GNP 1o
1/ 20W 20w sig\g N U100 1/20w
201, 5201 287 32MBI T 5201
sop
o0 41 (TR SPI_MB_CLK SfscLk SI/ sl | o SPI_MB_MOSI )« o0
MX25L3205DMRI - 12G
OM T_TABLE
o SPI_MB CS L e —
e SPL WP L o/ ace sa'si a2 SPL_MB M SO fom w: e
n e O SPI ROV USE_M.B M
SPI : 25MHZ&SPI : 41MHAZ D SPI : 25MHZ&SPI : 31MAZ
1 1
NOTE: | f D* is asserted ~R6152 7 R6153
ROM Wil l i SPl cycl 10K oK
Wi i gnore cycl es. 1 23% 5%, 0w
201, 2201
i

| 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 MASTER=K99 M._B SYNC DATE=04/08/ 201
[P T
SPI ROM
BrRTRG, NOVEET s |
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

GAI N

80 HZ < FC < 132 HZ
6DB

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP_R P_ QU 7 50

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM
SPKRAMP_R N QU 7 50

ALIAS OF PPSVLT_S3, M N_LINE W/ DTH-0. 50MM M N_NECK W DTH-0. 2561 R6gl4 {\/nﬂam;gli\?:égw B;mg %5"2:"
. =PP5V_S3_AUDI O AMP LAAA2 PP5V_S3_UG610
5%
HeLpw C6607 *
402 0.1uF L 2
W o :
TEE1O" U610
0. 10F MAX08300
72 57 7 [T SPKRAMP_| NR_P. 1]|2 » MAX98300 R P A3 ouTH
- X8 2 MAX98300_R B3| aur-
S st
201 R_SPKRAMP_SHDN NG R ANP GAI
7 D SPKRAMP_| NR N
R6(310 D
v m>_AUD_GPI O 3 1 2
5% “i’l
1/ "
201

SYNC NVASTER=K99 M.B SYNC DATE=04/08/201

AUDI 0: SPEAKER AMP
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8

7

=) 4

3

M.B to LI O Power

CRI TI CAL

J6900
WIB, PWR- VB2

Cabl e Connect or

=PP18V5_DCI N_CONN

BEINEANE

OOOO(?O

=PP5V_S3_LI O CONN

518S0508

O

2
O
Tl

==
W<y
N e

RS

C6906
0. 01UF
18
X5R
201
( For
.
S3_S0 LED ,
S LAV
K
a0 SYS LED ANODE

78

78

Debug

GREEN- 3. 6MCDZ,
2. 0X1. 25MVt SM&’

56 39 25 y—ALL_SYS PWRGD

=PP3V3_S3_DBG.EDS

S3_S0_LED

4 GREE]

S3_ SO0 LED

D6920
GREEN- 3. 6MCD

N 2. 0X1. 25MVt SM

DBG ED_SO_D

LEDs

devel oprrent only)

o Tylo

CRI TI CAL

PPBUS_G3H

43 87

D6905
BAT30CWFI LM
SOT- 323

1

S3_S0_LED
g940
VBK15FV

SOD- VESM HF

K16- Speci fic
Battery Connect or

PPVBAT_G3H CONN , ,
CRI TI CAL 06951i 1 C6950
wiBR0e:| BT TR
M RT- SM w52 255
o 1
2
ok y
ot gm =SMBUS BATT SCL am -
015 g =SMBUS BATT_SDA & -
Olf  _gmSYS DETECT L
ot CRI TI CAL
o z R(:‘»Ql'%OK1 - ~_ NO STUFF
° o Z\E_ D6950
o RCLAMP2402B
518S0540 = Sc- 75

3. 425V " GHot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

P3V42G3H BOOST
DI DT=TRUE

2. 2UF t N BZ:ET %:62929[,“‘! :
i — - E = CRITICAL
X5R- cé%‘g 2 %990 c&lzgem
603 LT%‘!ZOA 4 33UH 20% 0. 39A- 0. 4350HM =pp3V42 G3H REG .
SHDN* sw4 P3V42G3H SW 1YYY L2 —
o oaf A UGB B cresosu vout = 3.
NCxZ{Ne BILTSHRDEPE=TRE
FBlL .
. <Ra>| (Swi tcher
an BB R6995!
o o 1 6995 FOIER
— 100 CRI Tl CAL
2 B4, Ve OM T _TABLE
201 2| |1 CB6999
P3V42G3H_FB — 10UF
<Rb> |2 &3
61 603-1
200K
1%
1/ 20w
2012?
Vout = 1.25vV * (1 + Ra/ Rb) L

R ght Speaker

Connect or

CRI TI CAL
J6903
78171- 0002
gART-SM
SPKRAMP_R P_OUT .
% SPKRAMP_R_N_OUT 2E|
—0
518S0519

60MA MAX OQUTPUT

425V

limt)

SYNC VASTER=( MASTER)

SYNC DATE=( MASTER)

sy

DC-1n & Battery Connectors

CS@/mm

e I nc.

TG OV ez |
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This node is powered
t hrough body di odes:

Reverse-Current Protection - ocanthrough aroso. | nrush Limter
* PBUS t hrough Qr085,
CRLTI CAL Charger TOP FETs and CRLTI CAL
080 Q7055. 085
FROM ADAPTER SI 5419DU PPDOI N G3H OR PBUS SI5419DU
T LINE WOT0 6
s =PPDCI N _S5_CHGR B Rl Erio: "
. o TN LI\E W OTR0 6
o (G Vet v o ™
'R7085
C7085 3 o
0. 1UF 47
38T 1720w g
235 2201
y CHGR AGATE DI V.
TR LLE WoTeD 5 TR LIAE W TEED 3
M N ReSW BTHES. 35 M NReSW BTHES. 35
'R7081 R7086*
62K 332K
CRI TI CAL 3750w 1/ 200
D7005 2201 M,
BATIOONET LM ( CHGR SGATE) (CHGR AGATE)
1 >|_\ R7005 et
3 CHGR DO N D R 1,\3\9\/2_(_(]:(31_&]_@_ R71%21
2 |r> uZBw . \/5\//\/2—|:| L], SRUTICAL
0 71 1
ACIN pin threshold is 3.2V, + - 50mV 201 1 C7020 120w CHR GSI_R P 2lR7020
Dl VI DER SETS ACI N THRESHOLD AT 12. 18V - 93‘%047UF - % gg)ﬁg/uzo
) ‘ 30mM max | oad 2 Xk R7022 n CHER CSI_R N > 8615
I nput i npedance of ~40K neets 402 L 10,
sparkitecture requirenents PP5V1_CHGR_VDD R7O701 N 4 PPDCI N_G3H_CHGR
M N EL&_E Wonee-2 m 1AAN 2 PP5V1_CHGR VDDP 120w m:h'gé?:wgig g m | TI CAL CRI TI CAL PLACE NEAR—Q7030 5:1. 5m
e ity | MRS - [ o7 o/ i ocgf(a)(%%/lii LGEo3s 1 (;ZFO36 1 0 0°1UF
ws _=PP3V42_ G3H CHCGR Vaos" C7001: C7022 1 C7021 IR o e I T, %%
1UE 0.70F L L g 1UF Py TRYY 2 ragr 2| |2 B, 2 %5, 3
'R7010 NO STUFE 18 19% 10% CASE- D3L CASE- DaL
30. 1K X5R 2 X5R 2 2 X5R
1750w R7002* CRI Tl CAL 462 %05 335
W 100K 2 S| oM T_TABLE =
5201 5% -
1/ 20W VDD VDDP 5
RrQ00 o 12 st oy CHOIL LGN, PN\ I Max Current = 8A
4140 39 7 SMC RESET L 1 2 CHGR RST L 13 JsvB_RST N - —
5% =SMVBUS CHGR SCL 11 SGATE]| 26 CHGR SGATE o oo 252 = %7
1S 2 OD— sa U7000AGATF 1 CHGR_AGATE 1 C7025 [ K0332DPB-01
NF e =SMBUS CHGR SDA 10 1 §'22TF — LFPAK- SM _
20t CHGR VFRO 4 "N csiff2ea] CHGR COI P = % f = 400 kHz
* D e 27,,] CHGR CSI_N i
Float CELL for 1S E csl 7 2 TEhM
CHGR CELL 6 JoeLe 5 ORI TI CAL CRITI CAL TO SYSTEM
CHGR ACI N 3 I poorf 25 | CHGR BOO L L7030 F7040
ACI N % UcATE 24 CHGR _UGATE oror=TRE 1 4. 7UH 7. 5A 7AMP- 24V
. CHGR | COWP 5llcoww  PHASE 23 | CHGR PHASE °'=wems  aorme ‘e 1YY Y L2 1 /‘\J 2 =PPBUS_G3H s
R7013 CHGR VCOVP 7lvoow  © TPy . T erE ¢ m TH.P4040CZ- SM
010 CHGR VNEG 8 |VNEG (7‘) e ] ATENDESTRE Dl DT=TRE SW TGLNCDESTRUE 1206- 1
1 200 » CHGR CSO P 18 lcsop —  BeaTE 16 | CHGR BGATE
201, s CHGR CSO N 17 |cson 20v/ v AMONL9 CHGR AMON oy e
2 sevivevon15 [ CHGR BMON . PPVBAT_G3H CHGR REG
oo —CHGR ACOK .
okt LT g3 (Y Ao A - UNESWET % ORITICAL | CRITICAL | CRITICAL PLACE_NEAR=L7030. 2: 1. Smm
1% 1% ~z g E C7040* CI70411 C7043* 1 C7045
R 2 xR = T 62UF F— ' 62UF - —— 1000PF
S CRUTI CAL iy T e T B
[ Q7035 casE B casE B casE B 201
4 [ RJK0305DPB
— LFPAK- HF
1|IC7002 =
4 }8%F CRI TI CAL
2 |10% XWr000 1 R7050 055
b Sy 0.01 S| 7615DN
1582 (GN\D) | % PWRPK- 1212-8 TO FROM BATTERY
PLACE NEAR=U7000. 29: 1 J_ W
PLACEREAREUT000. 22: 1 = PPVBAT G3H _CHGR R w PPVBAT_G3H CONN_; 5
M N L1 KE W BTF=0 ™ 11—‘9—| [N womo e m
| BRSO B 5 771 5 Vataaess v o™
(CHGR CSO P) R7051 2.2 . J__U_
( CHGR_CSO_N) R7052 0 1 an2 74 CHGR CSO R N
- - 0 <
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
( CHGR BGATE) -
1 1 1 1 1
1 %:ZRJ‘EZ %_7(91%% i I %FO 00 %792%72’ L %90%‘,? | * R7051 HAS 2. 20HVI TO COVPENSATE UNVALANCED VOLTAGE
T, &% BT T, v BT T DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
o crpiri| | erotal: crons s cron2
GND_CHGR_AGND 10% —— —— 10% = Io% 109%
M N_REGK W BTH-0: 2 mm %Y 2 2 s2¢ 2 8% 2 Y
VoLTAGE=OV 535 3 405 202
K99 M_B SYNC DATE=(02/16/ 2010

PBus Supply & Battery Charger
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=PPVI N_S5_P5VP3V3

8

PLACE_NEAR=Q7220. 5. 2: 1. 5nm
CRI TI CAL s P5VP3V3 VREGH CRI TI CAL PLACE_NEAR=Q7260. 2: 1. 5nm
C7240%, [*C7270 | cr241 C72821, |[*C7281 |1C7283
62UF —— JOOPF —— 1uF s s =PP5V_S3 REG 62UF —/— —— 1UF JOOPF
20% T 1% E b s2 P5VP3V3 VREG3 20—~ —T— 190
11V 2 2 }{ 2 1% 11V 2 2 3% —lz }{
casErES 201 403 casErES | 201
[ C7200 * 2 PSVP3V3 VREF2
= 1#& p— N @ 2 N o OM T_TABLE OM T_TABLE =
082 C7201 * C7203 1 C7205
5 P5VS3 VBST R 402 B 3 A 0.22UF — ey — gDOW%F P3V3S5 VBST R
2 S i o] o 2 Seim 2 2 Ssn W DTH=0.
CRI TI CAL o = Q g g g R e S NPNECRE : N
2
F=400KHZ RIKO E0220 6 [SKI PSEL1 CRI TI CAL L 57264 CZZEJ? L VIN DL &EgAOL
_ DNS 19 [sKI PSEL2 5% . _— -
=2 o SPPBY 53 REC s s U7201 EN 12 =P5V3\3 KEG EN o7 VELEY I — PONERPAl R 6X3. 7 IRV C
Vout = 5.0V P 1402 o2 1 s a ONE - 6X3. Vout = 3.3V
31 2
5. 6A MAX OUTPUT CRITI CAL M N-KENE-W BFHES S DI DT=TROE PSVE3 VBST VBSTL @ VBST2|-26 B3 M N-KENE-W BFHES: § mm vsw s1/ 2| 8 CRITI CAL 5. 3A MAX OUTPUT
L7220 o NG ce m P5VS3 DRVH _1 |pRVHI o DRVH2| 24 P3V3S5 DRVH LNECR e — L7260
PLACE_NEAR=L7220. 1: 3nm 2. SUH 14A MN-KENE-WBFHES: § mm DIDT=TRUE GATE_NODE=TRUE | g GATE_NCDE=TRUE DI DT=TRUE M N-KEMNE_W BTHES: § mm 2. SUH 14A F=400KHZ
: 2 TR Sl O DT=TROE—SW TR RO TROE ] e % svel25 b " — S | - . CRITTCAL ¢
. g N . N mm = 1] = 1] = = . N g
POMD63T-SM | PLACE_NEAR=L7220. 2: Brm M NERESR-W BHES: § i D5ves DRV 30 s o orvLal 27 P3V3SE DRVL CNECR -2 mm 6 las e FouReT S £T0. 018CHM 187 | ]
CRI Tl CAL 2 2 M NRENE _WRIFES: § mm D DT=TRUE  GATE_NCDE=TRUE CATE_NODE=TRUE DI DT=TRUE M N REE_WBHES S m 2 2 2992 o, Cr273
c7252 1, C7250 * X220 X221 5 ERECR 2 mm PSVS3 CSPL 7 |csp1 csp2 18 Pavass cspa ERECRE -2 mm D 52 XW 260 XW261 1o €729 1800P
150UF —— 10UF Qism [gs C7218 NG-STLEE P5VS3 CSNL | 8 |csnt csnel 17 P3V3S5 CSN2 Cc7288 wg] wg] 3 Y4
20T gggo—l— 1 1 CRI TI CAL ol 0. TUF R#eds 0. 1UF <| PLACE_NEAR=L7260. 1: 3mm
oA on o225/ —t e -2 P5VP3V3 VREG3 1 2 o, P5vs3 FUNC |11 [vooE RF.3__ P3V3ss RE e - o 4. smf
1C7271 RIKOSEODNS] | :lG \ 4 T NE a PSVS3_VFBT 9 |vrFBL VFB2| 16 P3V3S5 VFB2 1 . PLA NEAF
TO00PF bLAbe NEARSL7220. 1: Brm HASON- 8 [ iggz P5VS3 COVP1 10 |covPl cowp2| 15 P3V3S5_COVP2 iégﬂ
2 1Y 402 PSVS3 EN R 4 |ENt Enel 21 Pavass EN R l 482 =
2
1 =rrzzoh. A VR 22 Rrz47 BeOs) o R7246 XWr2620)
— il . .
L TG 'R72B6 N0 STUFF D THRM PAD 'R7238 O STUFF | ¢ 1 o g <
1% 6. 04K o 6. 04K 1% 1 =
P5VS3_VFB1-R 1/20W 1% 20K af XWZ200 »| 35352678 'R7206 1% 0K 1/20W N
» 120 [ 'R7249 sm 249K oow 3 » R7216 PLACE_NEAR=L7260. 2: 3nm
L povss : le A o, L 2 v , 201 i :fe}u 16K P3V3S5_VFB2_R
R7256" ae1l c72371 E’%iow = 3 FIvSSSIaPe R é’%iuw 1R7260
1 3. 16K C7236 . S i C7238 1 C7239 2
517»22% 1/ 280 0. 01LF 100535 - PLACE_NEAR=U7201. 28: 1nm 0. OLUF —— 100PF b3vass CsP2 R 23.2K
1% M 0V xR cérn 2 v 3% 1120w
1720w 2012 X5R 2 201 xR 2 X7R- CERM 2 w
P5VS3_CSP1_R
s2 _PSVP3V3_ VREF2 I 52 Mﬁml B
'R7221 'R7261
10K 10K
S, Qo PSVS3 PaocD oo
%61 s (oom P3V3S5_PGOCD 5 %1
1 G\D_P5VP3V3

SGND
N-RERR-W BFFES: 2

VOLTAGE=0V

PLACE_NEAR=U7201. 4: 2nm PLACE_NEAR=U7201. 21: 2rnm
R7251 R7252
0 § 0
5% 5%
1/16W 1/ 16W
M- LF M- LF
2402 2402
s [T =P5VS3 EN s D =P3V3S5 EN

SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010 A

5V / 3.3V Power Suggl y

sz |
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s =PPVI N_S3_DDRREG

. =PPVI N_SO_DDRREG LDO

PLACE_NEAR=Q7330. 1: 1. 5rm

M I738E . crrica [ToRTicAL N (7 o
1
Crgap:l. "CrEaLl.
Sal 2 20 2T T Iy
603 glil 2 erel 2 2 xIR
CASE- B2 E- B2 201
=PP5V_S3_DDRREG
ZET;ShéE QW_B%I:DE%R?EG V5EI LT 1
. mm -
K] S 17 mm
e R7310* s
12K
=PP3V3_S3_PDCI SENS 2N
e S %('2 ml < 201, —
1 0% — - -
R7130809 ig\é VBN VB LT W - 4 l
805 N-NECK-W DTH=0. 17 nm
6 |cowe DDRREG VDDOQSNS CRI TI CAL
CRI TI CAL 325 1
=DDRVTT_EN 10 [s3 VTT Enabl e T0F 0. 82UH- 20% 13A- 0. 00670HM
=DDRREG EN 11 [ss VDDQ VITREF Enabl e DDRREG VBST DDRREG, VBST) | 2
DDRREG _PGOOD 13 lpaoop vopQ Paocd  J7300 MRHQE&:W BHES ™ Job, I HLP2525CZ- SM
=PPVTT_S3_DDR BUFE TPS51116 DDRREG DRVH Y
10mA max | oad s Jvrrrer N BRDr=RREE = id? :
=PPVTT_S0_DDR LDO SYM (2 OF 2) DDRREG LL S e
y 24 \TT =TRUE hr\gNEEQ%WH BIFES: T — 14w ISNS 1V5_S3_N
XW/ 360 out DDRREG PRR\iE/L Wl e s . | ——— 2>
SM 2 = 2 Sbomm 1 =PPDDR RE
DDRREG VTTSNS 2 _IVTTSNS @DBDFR_ER%(E; cs - 1 - ™ '_; —SPPLOR 53 G, / ov
— =
PLACE_NEAR=C7360. 1: 1 nm e o - E A \EAR-RT350. 1 L oW R TI AL Vout 1.501Vv 1.35
MLEES | S w12 et DDRREG FB | C73461 Cr341%. 13A Max CQut put
222%';,_ — %0% VITGND  THRM PAD GND PGND CS G\D PLACE_NEAR=Q7335, 1: 1 _nm 18‘\’7’2_ 2‘2%?’2“‘ f = 400 kHz
X5R- CEBR‘%\%/ ;r 2 éijV I & N 3 XVWS,\% 35 B CASE- B2 S
DDRREG CSGND &‘DDRREG CSGND) 1542 CRI TI CAL OM T_TABLE| PLACE_NEAR=L7330.2:1 WM
S 3 Z—330UF = XWF 345
PLACE_NEAR=U7300.3:1 nmq 1 L 2 PLACE_NEAR=U7300. 25: 1 nm Ry —F Ser M
CASE- B2- SM 603 1
LVDDR3: YES
Ccr320: ['R7320
1000PF - ¢ 12K
YT S 120w
— PR SR xr 2 1,0
N-NECK-W DTH=0. 17 nm
( DDRREG EB) <Ra>
LVDDR3: YES
__MGND DDRREG SGND (GND_DDRREG SGND) IR7321
2 —6_nm
Pl ol B 37 Vout = 0.75V * (1 + Ra / Rb) 3i7K
2201
<Rb>
Use LVDDR3: YES for fixed 1.35V operation or LVDDR3: NO for fixed 1.5V operation.
PART NUVBER DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
114S0331 RES, 15K, 1% 1/ 16W M~ LF, 0402 R7321 LVDDR3: NO
SYNC VASTER=K16 M.B SYNC DATE=06/ 01/ 2010

T

1.5Vv/ 1. 35V LVDDR3

Suppl y
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. =PP3V3 SO | WP

NO STUFF
12050 2, 0K
v 2@1@/ i{lééow
201
+ =PP5V_S0_CPU_| M/P 2 + _=PPVI N_S5_CPU_| M/P |
NO STUFF CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL PLACE_NEAR=Q7400. 1: 1. 5mm
. PP5Y_SO_I| M/P6_VSEL LT D7415 C7458'|, C7459:|. Cr456'|. Cr4e1:|. |* G7457 | CT453 | Crana
= 62UF 62UF 62UF 62UF 1UF 1UF TO000PF
OLTAGESS Eerm 2006 20%—T— 209~ 20%—T~ T 19% T, 1 18V
107412 s | MVP6_VBST RC ORI TI CAL 1
ik : ezt L
2 Qefcer 1R7415 C74141 &rio | -
: 0 W T e
. MVP L 16W X5R: 2
ottt R VREE CRITICALS ZYEZLF °0% 4 J ; CI%ZI 0
R741Q") R7414') |1c7415 = B re 4 s T GAL i3 03/(?7%
1/ 28\% %1&\;{\7 —|_2 io PF u7400 0. 36UH- 30A- 1. 0O5MOHM 0;3,%’2 _ =PPVCORE SO_CPU REG ,
201, 202, by ¢ TPS51982RHB _ (CPULMVP_LL) 1{YYY L2 PPVCORE SO CPU REG R 1 2 MAX CURRENT = 28A
FN DIDI=TRUE NONC . s =
=] | M/P6_DROOP 32 | proce vsFi LT| 3L SWTCH NCDE=TRUE PAVELOAT: SM REEET BT, 25 W : “|f = 300KkHZ
| MVP6_TONSEL 28 | TonsEL vest | 18 sa] | MVP6_VBST | p pr=TRUE 210 c
NO STUFF 6 17 | MVP B CRI TI CAL PLACE _NEAR=R7480. 1: 1. 5MM
VSNS DRVH 4 6__DRVH
R7411! 5 | aosns T | IMPE LL Qrasl 1 GItRD
v zﬁ:@ 1 | yrer DRVL | 20 «| | MVP6_DRVL Ao 519 DI RECTFET- MX Tz )}(832’
201, o CPU Vi D<0> 16 |\ oo PGOCD ;2 VR _PWRGOCD DELAY g s ~\CBE=TRUE > 568
o 12 11E CPU_VI D<1> 15 | viow ce e :)?4('«:
o VR N[ 2 | MVP_VR ON
66 12 i1 CPU_VI D<2> 14 |\ oo R
o DPRSLPVR | 23 | MVP6_DPRSLPVR
o 12 s oy CPU_VI D<3> 13 fvios g CPU_DPRSTP_L i
o 12 o o> CPU_VI D<4> 12 |\ py DPRSTP =
s 12 i1 [T CPU_VI D<5> 11 [vips PWRVON |26 | MVP6 PMON
o 12+ > CPU_VI D<6> 10 | vios TR peL [ 27 e
OSRSEL
s | MVP6_| SLEW 30 || sLew BAE R . R7451 470 1,052 » | MVP6_CS R P 1
- | MWP6_CS P 4 | csp THERM |7 s | M\WP6 THERM e 5% 17 20W M- 201
. | MVP6_CS N 3 | csn a 1| ['R7450
2 Cr7450 ™R
g a 100P§:: 1%
xor BRI 2] S B
hE R R7491
R7452 470 s \pp2 o0 z | MVP6_CS R N 1,9, 2  CPU VCCSENSE P e
5%
| MVP6_VSEN P "
o | WP6_VSEN_N
R7gf92
1AMA2__CPU_VCCSENSE N o
R7A25  C7413: 167460 RT428 Clonz L L1 GRt i 5
2= == 0y % b—— — ;@8
frow o > 44, v ] Tz 5 cer OCP = 21.5mV / R7480 + 3.1A :
Vpnon = 90 * K * R7480 * Vo * |lo
oty S0 K = R7450 /| (R7450 + R7451 + R7452)
XV\FSﬂOO
L S 28A @1V = 1.764V
Load Line = R7480 * 6 / (500U * R7414)

_—
M N_LINE_WDTH M N_NECK_W DTH
s _GND_| MVP6_SCGND 0.50 MM 0.20 MM e | SYNC MASTER=( K99 M_B SYNC DATE=(02/16/ 2010 A
s« _| MVP6__DROOP Q.25 MM 0.20 MM Vo | P
.. T MVP6_THERM 025 M 020 | M\WP6 CPU VCor e Regul at or
s | MVP6_| SLEW 0.25 MM 0.20 MM A DA ez
s« _PP1V7_S0_| MVP6_VREF 0 25 M EREYYED-— Appl e I nc 051- 8467
= _PP5V_SO0_| MWP6_V5FI LT 025 MM Q.20 MM D p " v ESEe),
w | MWP6_LL 15w ozomn 8 3.3.0
sa | MVP6_VBST Q.25 MM 0.20 MM Ve | NOTI CE OF PROPRI ETARY PROPERTY:
= LW/EE_DRVH L5 020 M4 BER RO AVIRIENLITE |
s _| MVP6_DRVL 1.5 MW Q.20 MM Ve | THE POSESSOR AGREES TO THE FOLLOW NG i
. | MWP6_VBST RC 15w ozomn I TO MAINTAIN TH S DOCUVENT | N CONFI DENCE 74 OF 110
Il NOT TO REPRODUCE OR COPY I T
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» =PPVI N_SO_MCPCORE _
. =PP5V_SO_NCPREG ) ) PLACE_NEAR=Q7560. 5: 1. 5mm
CRITICAL |CRITICAL | CRITICAL | CRITI CAL
Rs0 L e Ao C75401|, C7541:|. C7542:|. C7543:[ [*C7561 |1 C7563
PP5V SO MCPREG VDD AR B DrFie 6208 620F— Te2lb— Te2Ub—t —— U — /OOPF
PR REEk W BTFRe: 2 TR 8 ’R7565 C7564 1 I 2 LY 2 Y 2 iV 2 2 18y 2
1 Mg 51\9’ 1C7562 (o] 0. 22UF - 5| CASE- B2 CASE- B2 CASE- B2 CASE- B2
R7561 1C7550 o —IF 20w LT
1k -5 < N % e o 38V 2 CRI TI CAL
% ﬁé 2 g 1603 CHl D
1/ 2, T, 180 VDD PVCC X 603 560 =
201 2 55 30 ) ol qh K0365DPA- 02
o |3 U7500 = LT it
N
MCPCORESO_RBI AS 1|RBI AS % Vi N14 CRI TI CAL
MCPCORESO_SCOFT 2|soFT R7525
No STUFF & vorqral MopOGRESD LoaTe : LA {88
s o MCPOORESO | MON. R7593 0 14\ 2 S MCPCORESO_| MON_R 28| von o Boor| 17 MCPCORESO_BOOT M.\rhko%WBREE%% 0. 56U 35A i ~PPMCPOORE. SO_REG 4 o
« oy MCPCORES0_PGOCD silbgan O 1 AAL MAX_CURRENT: 15A
» mm_MCOP_VI D<0> R7590 0 1,5\ 2 MCP_VI DO_REG 24]\i oo - 3 CRI TI CAL (Q7560 Linmit) =
1 - MCP_VI D<1> R/591 0 . o % 1r2ow ™ 201 MCP_VI D1_REG 25|vi b1 f = 300 kHz
1 [y MCP_VI D<2> R7592 0 LAAAZ 5% T720W W 20T MCP_VI D2_REG 26 |\vi D2 =
10 NMCP_VI D<3> 7594 0 . , o 1720w W 20T MCP_VI D3_REG 27]vi o3
o NN 5% T ZoW— 20T NGO INe
s o =MCPCORESO_EN 29|vk_on
MCPCORESO_FDE 30|aF_en
s » =PPMCPCORE _SO_REG MCPCORESO_VSEN T_3§\F/ZEN
MCPCORESO_RTN 9
'R7563 R
00 MCPCORESO_ VW alww
/%0w
R7566 2401 vd 12 s MCPOORESO_VO = (MCPCORESO_VO)
72 22 [T MCPCORESO_VSEN P 1 AZAOA 2 (MCRCORES0_VSEN) MCPCORESO_ COVP S |cowe OCSET[.3 ET §7§66|8 PLACE_NEAR=R7525. 1: 1. 5MV
%
vgbw 7570 MCPCORESO_FB 6lrs 1sA 13 MCPCORESO_| SP M 7579 1 1C7569
21— 1000PF MCPOORESO_VDI FF _7horer rsN1l NMCPCORESO | SN ¥ 'R7573 75731 570l GOPF
R7568 |z 1Y 1o 10 MCPCORESO_I COVP K a7PE —— B2l T2 1%
20 201 Cr5771 POD VSS THRMPAD| - 20W NPo- & ' case- 85 201
- MCPCORESO_VSEN N1 2 T660pE L s - ) b1 - 53¢ R7500
o e L (MCPCORESO RTN) 3;%;{’2 g 9 Bl 1%&({/2 o MCPCORESO_I SP_R L
1 201 (MCPCORESQ | SN) 1% =
Rp7L RTpLZ L C7876 1 C7578 F 0
4
Poow 1 28% = fpF L TocoPF R7575 C75751
) s 3 T i X561 28 Ik aree L
2 2 4 X0R S %%ow 2’——
GND_MCPCORESO__AGND, 1682 o361 NPo- 88C 2
= (MCPCORESO VWY NEERow Brieo: 3 WA PLACE NEARSU7S00.[B3: 1mm L (MCPCORESO | COVP)
L1 Vinbn = 31 * lo * R7525 * (1 + R7575/ R7573)
Cc75791 |'RiH76 - * *
o 6Bl £ 6, 98K OCP = R7569 * 10uA / (R7525 * (1 + R7575/ R7573))
C7580 BT 20w
100PF X582 )%
112
18y
R7577 Lol G381
1 5;’2 MPOORESO COVP C 1|12 (MCPCORESQ_COMP)
1/]28W 1 3&]
%
(MCPCORESQ_EB) VI D<3: 0> | VOLTAGE
R7578 93050%% 1100 0. 9750V
e 1302 ;  MOPCORESO VDIE € 1 2 (MCPCORESO_VDI EF) 1101 | 0.9625V
176w 5% 1110 0. 9500V
201 R7579 oy
3. 01K “ 1111 | 0.9375V
0000 0. 9250V
1/]2/W
- 0001 0.9125Vv et
0010 0. 9000V
0011 0. 8875V
0100 0. 8750V
0101 0. 8625V
0110 0. 8500V
0111 0. 8375V
1000 0. 8250V
1001 0. 8125V
=
1010 0. 8000V I\C VASTER=( K99 M._B SYNC DATE=(02/11/ 2010
1011 | 0.7875v MCP VCor e Regul at or
d} Appl e | nc. 05 8467
S 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORNMAT| ON_CONTAI NED HEREI N | S THE
HE POSLOSIR AGREES 10 THE FoLLom re N
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 75 OF 110
Il NOT TO REPRODUCE OR COPY I T
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« =PPVI N _SO_CPUVTTSO

» =PP5V_S0_CPUVTTSO
CRITICAL | CRITI CAL
Pl ace XW610, XW611 R76011 1 C7601 C7620 C76211 R C7602g
at desired |ocation for %%OUF o/,_: = %é%\g
renote sensing. %/Fzg\aév 2 8 OE;’;UVN?%EaODT\F/:BST L 1 T 2 xR
.. =PPCPUTT SO_REG XV\Fsglo oy . 2 | = C7630 | | PLACE_NEAR=Q7630. 1: 1. 5mm
[ 1 54 2 CPU VITSENSE P - g m I - %g"vﬂw o CRI TI CAL =
L 2 - CPU VITSENSE N AGESS ] B B5 = Q7630
Sl A1, VT PVCC CF'UVh oo PRI 8'9 wm | 2 [ RIKOSEODNS
= XW R7604' ['R7644 U7600 MR WS 8 H
PUA5E 3 Pow | SL95870 e RILoAL
0 )% - =CPUVTTSO_EN slen UTON goor| 22 ) RTLCA R7640
1%
<Ra> CPUVTTSO_FB 6|pg ORITICAL jurel 11 ﬁ 0. 82UH 20% 13A- 0. 0067CHM e =PPCPUVTT_SO_REG , 5
CPUVTTSO_SREF 4 | srer PHASE| 10 CPUVTTSO_LL 2, PPCPUVTT SO REG R 2 An . Vout = 1.05V
CPUVTTSO0_VO 8 15 FE S Il-LP2525CZ sM k- g 2 3 CRI T1 CAL = .
Vo LeATH Biv\H:qf’RbEDE 5 PLACE_NEAR=L7630. 2: 1. 5nm VOLTAGEST. 05V C76491 . 11. 5A Max Cut pUt
CPUVTTSO_OCSET 7 |ccser rTca §823 o6 | f = 300 kHz
CPUVTTSO_PGOCD 9 |peooo Q7635 18T case- 847U
CPUVTTSO_RTN 2 |rrn RIKOSEODNS 201 JCRTICAL 8\/'7 gaT7ABLE
1
CPUVTTSO_FSEL 5 |rseL C7648 ]
R7605' ['R7645 ao_raw L0F =
74K 74K 'R7  — 2890 2 &
17200 %‘/M’zow C7602 1 (I)? 603 B CASE- B4- SM 603
1, 1,5 2. Z}é'; = 2 ow
<Rb> ;5%0 2 v =
603 2 =
= CPUVTTSO_CS P
(Eg(?ooé ! ! Up%lgé - g70§1(7)L%F CPUVTTSO _CS N
R — —— 0! 1 7
f ARE g;l{ 2 4 XWZ600 Rre4l
CPUVTTSO_AGND 152 11200
@B{Eg g m W C7640
mAEE&o 1 202 100|(|)PF
= 2 1
i
5%
woboe  |'R7642
402 1. 78K
1%
1/ 20w
(CPUVTTSO QCSET) , %01
(CPWTTSO VO
OCP = R7641 x 8.5uA / R7640
Vout = 0.5V * (1 + Ra / Rb)
[SYNC_MASTER=( K99 _M.B SYNC DATE=(03/01/2010

‘CPUVTT (1.05V) Power Supply

BTG OVEET g |
d} Appl e | nc. | 051- 8467 ID
8 3.3.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE LNECRVATL ON CONTAI NED HEREIN 1S THE

Rl ETARY PROPERTY_OF APPL| wVPUT I NC.
HE POBLOSIR AGREES TO THE FOLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 76 OF 110
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» _=PP3V3_S0_P1V5S0 PLACE NEAR—WHOC% At BAR=U7710. 1: 1. 5mm
_]_07710 1000PF D
~ A 2 I8¢ CRI_TI CAL
HE 710
2. 2UH- 3. 25A =PP1V5_S0_REG ,
= 2 _
1 - g‘N VB8 WDTE’ag: 4 w THLPL61682- S Vout = 1.508V
ur710 ;Bé C77111 R7711 MAX CURRENT = 1.5A
| SL8009B d7pe - S 100K f o= 1. 6MHZ
DFN :\?;— %ow '
s orm—PLV5S0_EN 2EN CRI TI CAL 18 NPO- GG 201
s ¢} P1V5S0_PGOOD 3lpor VBl 6 P1V5S0_FB <Ra> PLACE NEAR=L7710. 2: 1. 5nm
4 5 1C7715 |11 C7716
SKI P RSl 1R7712 —= 230 == /OOPF
T, 8% T, Y
G\D_THRM_PAD 113K 2 S 2 IR
7 9 gi‘;@ow el 5 S b} 74
<Rb>
vour =o.BvE (v s L 1.05V SO MCP PLL LDO
| PD 5V- S5 I NT . _=PP3V3 SO MCP PLL_VLDO MCPPLL_R: REG
P AcE 22700 10 1.5 MCPPLL_R LDO . =PP1V05_SO_NMCP_PLL_UF R R7g45
. N . omm '
5.0V S5 | PD LDO et R 2
. P5VP3V3 VREGE 142 2 /105%
5% s =PP1V5_SO0_MCP_PLL_VLDO YeLey _
i i VGPPLL R LDO 05, =PP1V05_SO_MCP_PLL_OR,
| PD SV 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
0 i MOPPLL_LDOM WAL WEITES § 'm McPPLL._LDO 5%
1 2 402, Bl AS AES:?%E\/ | R77461 ’}/F}E\év Vout = 1.05V
, _=PPBUS_5V_S5 U7760 o PP1V5 SO _MCPPLLLDO 1 lino cuto| 2 1. 37K 2 Max Current = 0.5A
M C5235-2. 5 402 PPSV_S5_LDO MCPPLL _LDO @!EN BHES S mm 2 ina our1| 10 1/ 200
soT23-5 4 VOLTAGESY C7741 1 BRI LD M MCPPLL_LDO
10N 5 M N-ReSk-W BTHES: Zomm 1UF - ur740 <R§0;2 1C7742
OM T_ TABLE | PD 5V S5 1N T 5 |en Fel_8 MCPPLLLDO FB f— ‘zld%YUF
o omP5Y._S5_EN 3 |en NS ERNIVIN 1C7'760—Ex Vout = 5.0V Ry 2 TPS74701 MCPPLL_LDO| |2 4%
SON 402
| PD_SY; S5 X @ — 2,2 MAX CURRENT = 0. 016A MCPPLLLDO SS 7 lss Pq_2 Rr74r
10 L o 2 BV o MCPPLL _LDO MCPPLL_LDO )]
10% 402 740 1 1C7743 CND HiHRM== GAD) v
K ;|_ 1UF - 2. 2NF 201,
205 <19% T8 © - <Rb>
CERM 2 2 X5R
A1 402 201
T Vout = 0.8V * (1 + Ra/ Rb)
= MCPPLL_LDO
R7748
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON BOVOPTI ONs MCPPLLLDO PGOOD R 1 0 2 MCPPLLLDO PGOOD -
353S3034 1 1 C, LDO, M C5235, 5V, 1% 150MA, SOT23- 5 u7760 | PD_5V: S5_EXT _ 5%
I\/CPPLL_R: LDO - 1.05V SO_USED FOR MCP PLL LDO POVNER. ]Jh%FOW
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, NCPPLL 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. 5nm
1C7752
/OOPF
CRI_TI CAL
L7750
2. 2UH 3. 25A =PPOV9_S5_REG,
A = POVOS5_SW 1 2 Vout = 0.902V
N I HLP1616BZ- SM RREN-I— -
Ur750 B DT=TRUE c7751:| ['R7751 MAX QU 1.5A
1'SL8009B A7pE L $2.55K f = 1.6M1Z
J_ CRI T caL s 205 Heow
= NPO- Q0G
s my—=POVIS5_EN EN L 201 2é°|§2a> . %R%I%—%(E';A- PLACE_NEAR=L7750. 2: 1. 5nm
« qomPOVOS5_PGOCD Aocr vl POVOS5_FB LR e /070P9
4 5 8% p— )
SKP RSl IR7752 2™ T ié)}f SYNC. VAT ER=KO0 MLE SYNC DATE=04/ 08/ 2010
G\D_THRM_PAD 20K 568 -
T ® Toow M sc Power Supplies
5201 TG NOVEET o
< > -
Rb d} Appl e I nc. | 051-8467 |D
Vout = 0.8V * (1 + Ra/ Rb) 8 3.3.0
= NOTI CE OF PROPRI ETARY PROPERTY:
THE | V\FCRNIQ | ON_CONTAI NED HEREI N IS THE
I ETARY P ERTY_OF APPL wVPUT I NC.
THE F‘CEESSO? AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 77 OF 110
Il NOT TO REPRODUCE OR COPY I T
"V AL mans resgven VPRSP S OF 74
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S5 Rai |l Enables & PGOOD SO Rail PGOOD Gircuitry  ml el OIIO S OnalS

K State SMC_PM G2_ENABLE j PM SLP_S4_L § PM SLP_S3_L
=PP3V42_G3H PWRCTL 200 Run (SO 1 1 1
: R7840 A, n (S0)
U7750 EN tied to VIN opm PSVS3 PGOOD  1aMn2 | Sl eep (S3) 1 1 0
C7840 1 CRI Tl CAL _ 5% Soft-Off (S5 1 0 0
(i u/ =PP3V3_S5_POVOSES , o, vibe oo (s5)
YT “ P 8 Battery Off (G3Hot) 0 0 0
o SMC_PMree—En———8 Ur840 = =POVOS5 EN gon = « om>_P3V3S5_PGOCD LA 2—b
39 7 d — H H %
-p5V3V3 REG EN TRE SLG‘T‘DAFEOJ'Z SO0 Rail PGOOD ( | SL Ver si On) uf%{)w
= @n—=P2V3V3 QEGEN — | Internal pull-ups 100K +/ - 20% .. PP5V SO R7842 =
2 \*| T 1 2
R7846 !‘I\PID)A ,‘> ouT A O4 P3V3S5_EN L@ s SOPGOCD_ | SL s D P1V5S0_PGOOD A 5/\%/\ L
0, i PP3V3 S5 6 QA3 PIV3SE EN — =P3V3S5 EN o R781700K1 1/2@Fgw R7843
Liew Thr eshol d: ?? : NO STUFF 1% - MCPCORESO  PGOOD 1.9 5 \
pitFS 1C7801 [Vt ) NAAVA
2 DLY > 10 ns . 402 5%
33000PF 2 1/°20W
«n-P5V_S5_ENg o sTurr | _SsPGooD DLY 8 2 Goav ) R7844 B
1 C7846 01 _ : s CPUWITTS0 PGOOD 1 2
—L 0 470F 1 SOPGOOD_| SL Y LSS B AN E——————
S 1 —+ (2:2702133?E R7871* SOPGOCD | SL CRI Tl CAL 1/%F{)w R7845
XSR - 3% 20. 0K 870 ~| ~ SOPGOOD_I SL 201 9
1 ? K o= EL 0. 2%_|_ Vo> VDDA o > MCPPLLLDO _PGOOD 1 2 |
- 402, cERY 2 u7870 5w
% | SL88042I RTJJZ 2’\1,)F1
TDFN
GOOD 125 _PP3V3_S0 3 [vanon apdl g SOPGOOD_| SL
s D POVOS5_P! O PP1VE S0 s vavon P=X NC R718072
wss PP1VO5_SO 6 Jvanon RST* 8 SOPGOOD RST L 1 2 ALL SYS PWRED o 2s 5o 50
83 R 1 I Wor st - Case Threshol ds: G\ND_THRM PAD 1/%;/0”w -
al VDD 2.9140V E o] 35352718 201
V2MON: 3. 000V ]
R7813 V3MON: 0. 610V
0 _ VAMON: 0. 610V 4
w0107y PM SLP_S4 L ZAAAA PEVS3 EN  — =PSVS3 EN o = L
156w NO STUFF . .
4 rcrels SO Rail PGOOD (BJT Version)
T &4, . _=PP3V3_S5_VMON
402 SOPGOOD_BJT
1 nmes PP3V3 SO R7826!
R7812 = SOPGOCD_BJT 150K
1 2 P3V3S3 _EN — =P3V3S3_EN s 1R7821 1/ 200 SOPGOCD_BJT
A A I (o s L I — 0 15K 281 R7828
2
E AN %%Eﬂ%FF H2ow SOPGCOD_BJT SOPGOOD BJT L SOPGOOD BIT 1430 2
—— 0. 47UF 2201 R7823 - (A
2 B . . VMON 3V3 DIV 1K 2 vvON ce_BASE 3 < Yo
205 Need to re-characterize for power sequencing! A/ 201 I SL6 2 59 F S I t
1/ 20W
. 3 e requency Sel ec
LR ANZ g PORREG EN o — =DDRREG EN o - SOPGOCD_BJ T AT L] [rmea o s _=PP3V42_G3H CHGR
. e VAKE_BASE — _USB PWR EN o R718|<24 NCs e — SO7P(§0208_ BJT VFRQ SLPSA&VFRQ SLPS3&VFRQ HI GH
R7810 " | c7810 = s or PPIVE_SO LANAZ—VMON QB BASE 7| oo Q R8Ok
K L ¢ a7UF N ) ASMCC0179 K
1/ 20W T, 18 v gow NCx-— DFN2015H4- 8 1/ 20W
201, X% Need to re-characterize for power sequencing! 201 1 o 201,
1 SOPGOOD_BJT Ny VFRQ SLPS4&VFRQ SLPS3 CHER VFRQ o =
= R718K25 '87860 VERG L
. w s PP1VO5_SO LAKS 2 VMON 04 BASE | 35352809 VFRQ SLPS4 SSMBKISEV. \ols | VERQ LOW
SOPGOOD_BJT 5% R7860
ENET Rail Enabl es o v R
N2k 201 \Wbrst-Case Threshol ds: w0 30 19 7 1 2/%0w
" PM SLP_RVGT L _ =P3V3ENET_EN w it @: 0. XXXV ¥
M WrRE-BASESTRUE = oD 1/ 20W B 2
] [_=_=POVOENET_EN oD = 3 @3: 0.640V 2
- 2 Q: 0.660V
4 3.3V w Divider: 2.345V 4

58 40 39 19 7

SO Rail Enabl es
i PMSLP S3 L 2 300\ PMSIP S3 RL o — =P5VSO_EN " WLAN Enabl e Gener ati on

5% -_|
156w — =PBUSVSENS_EN g CWAN' = ("S3" 8& AP PVR EN' && ("AC' || "SO"
0 °‘R7881 |°R7880 |°R7882 |’R7884 = : ( 5N F103
3‘%'( Z%K 1"2K 5‘%1K NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .
R7879! 750w 1/ 20w £7%0w £7%0w NOTE: "AC' termvalid only when Q7891 is stuffed
M M
10%!]2 1201 1201 1201 1201
1/ 20wW —
P3V. EN — =P3V. EN o
201, e 2 =—=P3V3S0 &b PM WAN EN L
s | P1V5S0_EN — =P1V5S0_EN o> D
VAKRE_BASE=TRUE — Pull-up is with power FET.
= MCPCORESO _EN = =MCPCORESO_EN o s 890 |R 6
CPOVTTSO EN — =CPUVTTSO_EN g SSMENSTIEARE | e
= — 25 =
1C7881 [1C7880 [1C7882 |1C788 N w0 ZEPSV3 S5 FEG, NO  STUFF
——0,470F ——0. 470F ——0 470F —-0 470F 2[ets R7899
18% -1 10% -1 10% 10% 1
2 19¢ 2 18¢ 2 1% 2 1% v 1o res. AP_PVR_EN AC QR SO_L 9
402 402 402 402 ™ 10w me VASTER=KOO NLB SYNC_DATE=04/ 08/ 2010
. WLAN_PCTL: SWi . 603 -
i VAN e 9T o |:R7891 ooy agicT W P3V3_BLEED Power Sequencin
SSMBNSTFEAPE ||~ 9, ﬂ SSVBING7FEAPE 97890 Appl e Inc 051- 8467 bﬂ
\ ['I'T R H I E bl VTT rail nust ramp up in about 1 ‘%{gf‘é" o SSMBN37FEARE p :
al na €  (he sane tine as MEMWDD rail (Q2300) . sfets 2 s ¥ g2 8 3.3.0
ADA 4 ] NOTI CE OF PROPRI ETARY PROPERTY:
21 10 MCP_VEM VDD _EN — =DDRVIT_EN o = w0 % 10 rmy—SMC_ADAPTER EN | 5 THE_| NECRVATI ON_CONTA| NED HEREI N | S THE
@_WE'BKSI:—TRU: — P3V3S5 EN L PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
—_ 58 m— THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 78 OF 110
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= 'V A mars mestran s RPTETT B8 OF 74

8 7 6 5 4 3 2 1




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
R791e’ vc7911 | = = T
K -0 0330F ) ype - Channe
vy ey Rds(on 65 nthm @. 5V
& Rgg0 [ S8 | | Totm | 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
—
A 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' : 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

U7980
s _=PP3V3_ S5 P3V3ENETFET TPS22924 =PP3V3_ENET_FET .,
- 1 ) csp cu(i I |
B2 [ JVIN W B1
CRITI CAL e U7980
o om_=P3VBENET_EN | @l Part TPS22924C
OM T_TABLE G\ = Toad Smten
C7980 1 g ype oa W t C
T R(on) 18 nohm Typ
?;gggﬂ 2 50 mChm Max
> I (max) 2 A
L Loading |0.4 A (EDP)
=PPOV9_ENET_POVOENETFET
C7990 1
0. TUF
6.9% 5] CRI TI CAL
X5R
. _=PP3V3_S5_POVOENETFET R7990 o Q7990
1 2 __POVOENET_SS Si 2312BDS
0 SOor23
II%F/ODW
1 201 991 =
RZQ%ZK sswsmgzsgﬁslzj =PPOV9_ENET_FET ,
1
1/ 20w
2bt, . 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(max) | 3.25 A @5C
— Loading | 0.140 A (EDP)
s[g¥s 7
o [y =POVOENET_EN

ISYNC MASTER=K99 M_B SYNC_DATE=04/ 08/ 2010

Power

FETs

d} Appl e I nc.
®

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

TR O we: |
| 051- 8467 I D
3.3.0

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 79 OF 110
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 59 O: 74

2

1




LCD Connect or

Internal DP Connector: 518S0787
CRI TI CAL
AP N cA
F- RT- SM
Pul | -ups on panel side, 31
A Ol ity o2 2 1 _PPV W LCDBKLT —O
7@y =1 2C_TCON_SDA 1
NCx210
*lo
L 2lo
5
o+ oy LED_RETURN 6 Nox 'g
_ o LED RETURN 5 7
7 mp—=12C TCON SCL B D RETURN 4 EH DY '
o 7@@ LED RETURN 3 o[ o| LED Backlight I/F
CHECK | F LVDS_ | G PANEL_PWR GLI TCHES ON POVWER UP w7 qon—LED_RETURN 2 ] 5 VAN
¢+ oy LED_RETURN_1 o |
2
R9060 NCXSTO
CRLTI CAL DP_I NT_HPD a0 2 DP_I NT_HPD_CONN DS |
. _=PP3V3_S0_LCD U9000 ° & % - =10 N\
g )
omLCD 1 G PYR EN 1 thl/DFI;rl(ZJX(gQ rerr 29004, 1 oA nE" 16| 5| DisplayPort I/F
17 9 o - 17
2IVIN_1 VouT_1| 4 PP3V'§ SWLCD UF 1 2 7 PPSVS SW LCD 18 g
Tl v 1 TR L S MRS tats
GND 9024 1000?8';“:: 100K 2. DP_INT_AUX _CH C N 21 g
1 6| 0. 1uF X7\F,e 2 1/ 20w 7 DP_INT_AUX CH C P 22 o
R9014' |+ c9009 DR LNT AU G N 1] )e (DP_INT_AUX_CH C N) eh %5 519
2 =g VRS Jobe 9025 77 DP_INT_M._F_P<0> EZEDS
[\ = 7
281, I RE 31‘(% 0. 1UE DP_I NT_M._F_N<O0> %—O
 oqery_DP_INT_AUX_CH P 1 Hz (DP_ILNT_AUX_CH C_P) L DP INT M. E P<i> 27 g
1% CRI Tl CAL 7 DP INT_M._F N<1> 28
16V QO
= @920 = FL9000 T D
. 12- CHV 100MA 30
e D DP_I NT_M._P<0> 1 Hz . »n DP_INT_M._C P<0> X TCML210- 4SM o)
9 TUAANS ]
v C9021 e EEH Y
B 0. 1uF S 7R
s oy DP_INT_M._N<O> L} 2o DR INT MG <O —2YYM EEHD
36
10% CRI TI CAL °
16V 37
P2 = FL9001 o
. 12- OHV 100NVA o
"o D DP_INT_M._P<1> 1 H2 »n DP INT_M._C P<1> TCML210- 4SM 39 | o
40
i 0023 D
a0 TuF YL
oy DP_INT_M._N<1> 1|2 DP INT_M_C N<i> L
A =20
12 RO050* 1RO080 PLACEMENT_NOTE=PLACE CLOSE TO J9000
xR 100 100K 017 :
1/ 200 3750w 1000PF ——
20 1% 530 -
2 2 C0G CERM
603

ISYNC MASTER=K99 M_B SYNC DATE=07/ 23/ 2010

Internal D splayPort Connect or

TG OVEET |
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i DP_EXT_AUX CH P

DP_AUX CH C P Va:n X

[}
CKPLUS_WAI VE=Pdi f Pr 7badTemﬂnl_lv

S| GNAL_MODEL=DP_AUXCH_FET

S

.

PLUS_WAI VE=Pdi f Pr _badTer m
SI GNAL_MODEL=DP_AUXCH_FET

Ty o

—|- ® ®
@300 o (DP_CA _DET_RC) fa) gsoo
SSMBN37FEAPE "~ v N M6 N3 7 FEAPE
SOT563 SOT563
C9301
0. 1UF
QEDPEXTAUXCHN 1H2 DPAUXCHCN@Q
10%
6.3V
X5R
201
™ DP_EXT_DDC DATA )
[a] 1]
SI GNAL_MODEL=DP_AUXCH_FET 'Lil ® U;E lilo& GNAL_MODEL=DP_AUXCH_FET
@302 © | DP CA DET RC o 302
SSMBN37FEAPE "~ v N M6 N3 7 FEAPE
SOT563 SOT563
R9302
1AR2 2 DP_CA_DET -
150w NOTE: Pulled up to 5V on DP connector page.
%ggo%% 1 FET spec’ ed for 1.5V Vgs operaiton.
T
X7IR
201

SYNC MASTER=K99 M_B

SYNC DATE=04/08/201

Ext ernal D spl ayPort Support
BTG ROV s |
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CRI TI CAL L9400
Hg%%? FERR- 120- OHM 3A
, =PP3V3_S5_DP_PORT_PWR TPE2081B . PP3V3 SWDPI LI M . 1 2 , PP3V3 SW DPPVIR D
50N out L %h@?&g&tﬁ& 38 W 0603 R :
ACE=3. 1 C9400 ACE=3.
» D —DP PWR EN 4 |en ocrhd TP_DPPWR OC L ?/OluF
G\ND )
2 2 Xg\F\/‘)
CRITICAL | OMT_TABLE OM T_TABLE 201
c9487 1, C9480: 19481 | C9485 1 1C9486
100Uk —* 222Lélo§ —— —— 0, 1UF 0. 11L,g||;—— — %&%F =
‘ 6.3V 6.3V 5
e CEE*%{;M; S XST_ %
—
CRI TI CAL
= 3 DP_ESD
o RCLI:A%&QZMD
] SLP2510P8
o 59460 FL9400
1 425 \]9400 12-0—;M1040$l\’\/l:
Y M NI DSPLYPRT- K99 gy S 1 TR L DP EXT ML_C P<0> C9410 1|2 DP EXT M._P<0> mmon
9 F-RT-TH b BloBloblod T \ AN | % 6.
foow / N DG R R B R B AN 0. 1UF C
2201 jﬂj _ 2(YY Y\ .DP EXT M_C N<O> (9411 1I2 DP _EXT M._N<O> o
CRITICAL R9420! ) . CRITI CAL 0. 1UF 55
At ioz%i'f(& I I N O E ul 0P EXT M_E Peo> FL9401
TCML210- 4SM 6 - 5 »n DP_EXT _M._F N<O> 12- GHvt 100MA
7o DP_EXT_M__P<3> 9414 1|2 2 DP EXT M _C P<3> 4 TOMIZIG ASM M, . ggc\‘x;Fle M,iLANEGO\‘gg > L TOMIOASM o bt ML G pels C9412 10|z DP EXT M. P<l> .
0. 1UF —_ | » DP_EXT_M_F P<3> 10 OM_LANESP 1 Lanerp Ol L DP EXT M_F P<i> [ \AAAS 0. 1UF | [T0% 6.3V X5R™ 20T <
n o DP_EXT_M._N<3> CO415 1”%0”“6%3 EXT M_C N<3> 3 YV Y L2 . DP_EXT M._F N<3> 12] SMLANESN M LANELNOLEE = DP EXT M F N<1>  , SRS 3 ., Dp EXT MG Nel> C9413 112 DP EXT M_N<1> .o
0. 1UF ° e 14| Sep T awot 2 1 F||—rm%—mv75rzm-—@
1+ ey DP_EXT_AUX_CH C P Bl OAX P M Laenolis . DP_EXT_M._F_P<2> CRITI CAL 0. 1u
7 ogaryDP_EXT_AUX_CH C N 18] §AUX_CHN M._LANE2NO—-22 b EXT M. E Nege EIEQAAQWZA
= CON CRI TI CAL 20| NpP PWR - 19 e L
e _EE3¥3 \S,O > DPN oET DP_ESD ol 1 TR L TGS DP EXT ML C P<2> C9416 1|2  DP EXT M. _P<2> qrmon
=PP5VR3V3_S0_DPCADET 3 U s —
’ R9421! D9411 SHEELD PINs AAA 0. IUF1
100K RCLAMP0524P T~
Rgfo%il Rgfo%zKl 1288 SO O 2221 R TroTs 2 Y'Y Y3 nDP EXT M_C N<2> C94%71UH 2 Db EXT M.N<2>
% % 201 :
1/2 1/2?/‘@/ 2 DP_ESD
201, 201, 2io g1 | L ] Do411
= 9Ne NC[10 — = RCLAMP0O524P
° g DP_EXT_CA DET g SLP2510P8
6
440 3 4 o 195
ZWOOZ%X-G ; CRI TI CAL 7INne N6
SOT-363\[s /2 DP CA DET QL DP_ESD
_|| = - g
1 3| NOTE: 440 nust have Drain to Gate Rd_l?'-\gl\/é(())5%4F - 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 , il =
A DP to DVI/HDM
RO422'| Cabl e Adapter 2 DX 5
iM¢ (CA) has 100k
1/2@}@7 pul |l -up to DP_PWR 3 4
= 201,
o s _=PP3V3_S0_DPCONN =
R9445' —
10K
%
1/ 2
zgﬁ PP3V3_SWDPI LIM
. DP_EXT_HPD
< R9444*
6 10K
%
441 A5 1/2@}@/
ZWOOZ%X-G ) 2012
SOT- 363 o)2
T
1 3
. DP_EXT_HPD L 441
v 2N70028W % & o SYNC VASTER=K16 M.B SYNC_DATE=06/ 01/ 2010 A
SOT-363\ [ 1c)5  DP_HPD Q r—
= DP Source nust pul | Di spl ayPort Connect or
R9423'| down HPD input with o eR ez
10QK ¢ greater than or equal Appl e I nc 051- 8467
1/2?/‘@‘} to 100K (DPv1l.1a). : o=y
= 201, 8 3.3.0
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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 PCsSSI BLE.
*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST Cl RCU T

» =PP5V_S0_BKL R9301
. — — 7

ANNVE— CEI9T7I &L CRI TI CAL
1/ 20W
PLAGE L9701, 1.3 Pt 22UH 2. 5A 50}71(33 P i L. KT 745 o0
) A RERL J9I7301.'I':“3mn YY) 2 PPBUS SW LCDBKLT PWR SW 1 |,>-||_2 _ PLACE_NEAR=L9701. 21: 3mm NECRW
| HLP2525CZ- SM N BTH=0"
Jicg713 A i RBL60M 60G| |1 C9796 |1C9797 |1C9799
-t Re703 Rovo2: - T T igq/UF o
2 2 3 2 2
4§§ 2, 0 265 ER b }1{)-1 T b }1{)-1
&éZOW 1/ ZE/XV
2201 201,
= PPVIN SWBKL R =
L HoEERT
PLACE_NEAR=UB 70T 8N Fhm 0 7 01 22: Smm PP5V SO BKL_VLDO
s =PP3V3_S0_BKL_VDDI O = .
VOLTAGE=5V
PLACE_NEAR=U9701. 22: 3nm
gl ono:] T8
S — b —— —— Qao
6:2}{2 gg}{z —F 23&’
201 603-1 0201
© [3Y o~
VDDIO VLDO VIN
CRI TI CAL
OM T_TABLE ngpoj-
&
6 [9)] 24
NCx— 0 BKLT: PROD
R9741 BKL_FSET SlrseT b Fal_2 RO717
RO753 L A0K, BKL_FLTR 20 |ri7er & oura| 12 BKL I SENL - O 2 LED RETURN 1 _
= mm—=12C BKL 1 Sl 1A Q) 2 vZBw BKL_ISET 3 |iser cutz| 13 _BKL_| SEN2 M NERESRW BFFES.: Bo i 18w W NERECR-W BFHEB: 30™m
5% 201 10 14 402
Rgg57 uzhgrgw BKL_SCL 10 |sak QuT: BKL_| SEN3 BKLT: P
gy =12C BKL 1 SDA 1 A2 BKL_SDA 11 |spa autal 1§ BKL_| SEN4 RO718
Addr: O0x58( W)/ 0x59(Rd) Ufgﬁw BKL_PWM 2 |pww ours|_1f BKL | SEN5 1A97 2 LED RETURN 2 760
201 MN-RENR-W BFHEES: S0™n “a% M N-RERR-W BFFEES: 30™n o
TP_BKL_FAULT 7 |FAULT outel 1§ BKL_| SEN6 Hﬁlf‘}g
a 1 402
o 02 _PPBUS SW LCDBKLT_PWR BKL_EN EN vsYNd BKL_VSYNC R BKLT: PROD
RO704 NO STUFF RO755" R9719
+ o LCD BKLT_PVW 1,33 2 C97UF2:3 %. o 4 10K 1A\ 2 LED RETURN 3 + e
5 2 2 8 THY 1/ 200 M NERERR-W BFFES: S0™ i~ ‘% " M N-RECR-W BFFED: 30 n —
" 1 e9704 M Wy
L 33pF Ao o] = 2 402
T g BKLT: PROD
- 1 rorie) Lronae o720
= FpwE9. 62kHz 1/ 200 Poow | _LED=20. 3mA M NKEDE W BFHES.: Somm., MV R RELURN A o
see spec for others 201,[ ],%: A9 710 ENECR= L (1 CNECR™ - 207 mn
GND BKL _SGND h 2 402
mh@%mﬁﬁ&% W BKLT: PROD
Nass 1 RO721
| _LED=369/ Ri set 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
Vo™
BKLT: PROD
R9722
1AP\ 2 LED RETURN 6 -
M N[HE&:W B¥¢8I gomlﬂn 1/51"/5‘,\1 BI N-NECK-W DTH:gi gomlﬂn
M:bliF
FOR LP8543:
STUFF R9741
NO STUFF R9740, C9740, C9741, R9754
PART NUMBER | Qry 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 TI CAL PRQJ: K99 RS NN TATE= (030 200

LCD Backlight Driver

DTG NOREET s |
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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 TRy T o CHANNEL P-TYPE
1/ 20W 8K 2
%01 402 RDS( ON) 43 nthm @ 5V
LCDBKLT_EN DI V LOADI NG 0.4 A (EDP)
'R9809
147K
1%
1/ 20w

SYNC MASTER=K99 M_B

SYNC DATE=04/08/201

LCD Backl i ght Suggort
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6 5 4

LAYOUT NOTE:
PLACE ON OPPCSI TE SI DE OF CPU

LAYOQUT NOTE:
PLACE ON OPPCSI TE SI DE OF CPU

LAYOUT NOTE:
PLACE ON OPPCSI TE SI DE OF CPU

LAYOQUT NOTE:
PLACE ON OPPCSI TE SI DE OF CPU

1 s =PPVCORE SO_CPU

ADDI TI ONAL CPU VCORE HF DECOUPLI NG

40x 1uF 0402

i el e ey ety

SYNC NVASTER=K99 M.B

SYNC DATE=05/18/201

Addi ti onal

CPU/ GPU Decoupl i ng

d} Appl e I nc.
®
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
ALLOW ROUTE e NET_TYPE
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 ELECTRI CAL RAI NT SET PHYSI CAL SPACI NG
FSB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD :STANDARI? _ _ 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
— — | |[>—EsBDstB0 | ESB DSTR 55S| ESR DSTR FSB_DSTB_L_N<O> 71014
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT 3 - - - -
" - P = P o | o | ESB 555 ESB_DATA FSB D L<31..16> 710 14
FSB_DATA =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2 o D_W_, - 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
— — © ESB_DSTB 55S | FSB DSTR FSB DSTB L_N<1> 7 10 14
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? c| |[Co—EsabsmE == =
" - P - P E’ 7 . | ESB 555 ESB_DATA FSB D L<47..32> -
FSB_ADSTB =2x_DI ELECTRI C 2 FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C 2 @ D—wi - 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>
P 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 °
. . . . < P > 7 10 14
FSB 4X signals / groups shown in signal table on right. @ |Co—EsBbaracRap: BB SAS ESE_DATA ESB D L<63..48 °
; Ctohi P O ESBDATA GROPZ | ESR 558 ESB_DATA FSB DI NV_L<3> 7 10 14
Signals within each 4x group should be matched within 5 ps of strobe. o y v ESB DSTB L P<3>
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 | FSB 7 10 14
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | |[ED—FSADhsTEd — FSR DSTR. - °
. . . . r < — > 7 10 14
FSB 2X signals / groups shown in signal table on right. x O D_ESB!AIDR,GKLED__SB,::: ESBix Egg QE(L) i24 3O> °
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be matched +/ - 270 ps. NG D—Esafumfggﬂm—ﬂpsﬂl}m F:]mm FSB ADSTB L<0> 7o
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. @ = o—Es = = 7o
. . . . B L<35.. > 710 14 rem—
FSB 1X signals shown in signal table on right. L@ D—&f;ffm_‘?s:*:: E:i;“:n EgB 2DST%5L<1Z °
CO—ESB L _ 710 14
Intel Design Cuide recormmends FSB signals be routed only on internal |ayers. - 1x s 558 EsB 1x ESB ADS L
= | _ 710 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. CO—ESBBREQQ | ESB_55S ESB 1X FSB_BREQO_L 10 14
2]
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 = - Fooaes e ESE AR o
" i o - 2 10 14
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 %, D—F‘S'JX ESP_B5S EsP_1X ESB DBSY L o
- H = L 1X ESB 55S ESB_1X FSB_DEFER L 10 14
CPU Si gnal Constraints - A= P ESB DEEER 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
CPU_55s « =55_CHM SE|  =55_0HM SE =55_CHM SE =55_CHM SE =STANDARD =STANDARD m| |CD—EEX ESB_558 ESB1X ESB HLIM L 7201
- et et et et _ _ i 0 11X ESB_55S ESB_1X FSB_LOCK L 710 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
. - - . . - - - - — . L 1X ESB_55S ESB_1X FSB_RS L<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 1x ESP_B5S ESP_1X ESB_TRDY L o
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
= BSEL<2. . 0> N
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? mJFFR'R ) gtj*::: gtf:ﬂ: gg FERR L 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
— S [CO—CPLLASYNG R cPU 558 cPU_AGTL CPU_| NTR 1o 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 40
cPu_i TP =2: 1_SPAC NG ? I CO—CPU_PVRED CPU 555 CPU AGTL CPU_PWRGD no 13 14
CPU_VCCSENSE * 25 ML ? CO—CRUASYNC CPU 555 CPU AGTL CPU SM _L ko 14
O - - - - . CPU_ASYNC CPU_55S CPU_AGTL CPU STPCLK L ko 14 _—
st CPU signals with inpedance requirenents are 55-ohm singl e-ended. o oS ool 22 o2l o PM THRMIRI P L
! h . b L > ) ) 10 14 40
Some signals require 27.4-ohm singl e-ended i npedance. = g ™ - X ey FSB CPUSLP T o
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 O CPUEROM SB CPU_55S CPU_AGITL CPU DPSLP_L 10 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 54
. . 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
" — — — — - - = CO—ESBOQKITP CLK_ESB 100D | QK ESB FSB CLK | TP_P 1514
MCP_50S =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD o Te S - FSB CLK | TP N o
I CO—ESB.AK MP QK ESB 100D | QK ESB FSB_CLK_MCP_P 1a
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 54
FSB C:I k CO t . t D_(jee above) CPU 55S CPU_AGITL | M\WP_DPRSLPVR
ocC nstral nts _ > ceu cae MCP_50S e _ese_ oove | MCP_BCLK_VML_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
" - - - - Z Z == O ME_CPu cOw MCP_50S Mep_EsB cave | MCP_CPU _COVP_VCC 14
CLK_FSB_100D 100_0HM DI FF|  =100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF P CPL M 508 gy NCP_CPU COVP_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 va<3> "
CLK_FSB * =3x_DI ELECTRI C 2 CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C 2 oS>—ceu caw cPy_27PAS cPy_cove CPU_COVP<2> 0
- COVP COVP. COVP<1>
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 [ Gy T [ AR i
[— L L L 10
O—XPE_1Dl CPU 555 cPy | TP XDP_TDI LS
[O—XDE_ 10 CPU 555 cPy | TP XDP_TDO LS
O—XE_INE CPU 555 cPy | TP XDP_TNS 10 13
O—XDE_TCK CPU 555 cPy 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> 1112 54
[— CPU 55S CPU 8M 1 | M\WP6_VI D<6. . 0> 12
O CPLLVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P 11 54
[O—CBLLVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N 11 54
O (CPU VCCSENSF) | cpy 27p4s cpy veesense | | WP6_VSEN P sa SYNC MASTER=K99 M.B SYNC DATE=04/ 08/ 2010
[ (CPU_VCCSENSE) CPY 27PAS cpy veesense | | WP6_VSEN N ” .
CPU/ FSB Constraints
d} Appl e Inc. 5' 8467
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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 * MVEM_CLK2MEM MEM_CND MEM _CLK * MVEM_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 * MVEM_CLK2MEM MEM_CMVD MEM _DATA * MVEM_CMD2MVEM
MEM _CLK MEM DQS * VEM_CLK2MVEM MEM_CVD MEM DQS * VEM_CVD2MVEM
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 I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG_RULE?SEr
MEM DS MEM _CLK * VEM _DQS2MVEM MEM _CLK * * VEM 20THER
MEM DS MEM _CTRL * VEM _DQS2MVEM MEM _CTRL * * VEM_20TH
MEM_DQS MEM_CMVD * VEM _DQS2MVEM MEM_CMVD * * VEM 20THER
MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * MVEM 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 MEMA_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—MEM.A_DQ BYTE? MEM 55S MEM DATA NMEM A _DQ<63. . 56>
O MEM A DQ BYTEQ MEM 55S MEM DATA NVEM A _DiVO>
O MEMA_DQ BYTE] MEM 55S MEM DATA NVEM A Divkkl>
O MEM.A_DQ BYTE2 MEM 55S MEM DATA NVEM A Divk2>
O MEMA DQ BYTE3 MEM 55S MEM DATA NVEM A _DIM3>
O MEMA_DQ BYTE4 MEM 55S MEM DATA MEM A_DiVk4>
CO—MEM A DQ BYTES MEM 55S MEM DATA MEM A_DIVK5>
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 QL K. MEM B_CLK P<5.. 0>
MEM 70D MEM QLK MEM 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 MEM B_DMVkO>
MEM 55S MEM DATA MEM B_DiVk1>
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>
MEM 70D VEM DS VEM B_DQS P<0>
MEM 70D VEM DS NVEM B_DQOS N<O>
MEM 70D VEM DS VEM B_DQOS P<1>
MEM 70D MEM DQS. MEM B_DQS N<1>
MEM 70D MEM DGS. MEM B_DQS P<2>
MEM 70D MEM DQS. MEM B_DOS _N<2>
MEM 70D MEM DQS. MEM B_DQS P<3>
MEM 70D MEM DQS. MEM B_DQS N<3>
MEM 70D VEM DS VEM B_DQS_P<4>
MEM 70D MEM DQS. MEM B_DQS _N<4>
MEM 70D MEM DQS. MEM B_DQS P<5>
MEM 70D MEM DQS MEM B_DQS N<5>
MEM 70D MEM DQS. MEM B_DQS P<6>
MEM 70D MEM DQS. MEM B_DQOS_N<6>
MEM 70D MEM DQS. MEM B_DQS P<7>
MEM 70D MEM DQS. MEM B_DOS N<7>
MeP_VEM cave | vee vEm cave | MCPVEM COVP_ VDD
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 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‘G&:" NEI_I YPE
b ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PClI E_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 = PCLE 90D PCLE PEG R2D P<15. . 0>
CLK_PCl E_100D * =100_0HM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF fa— PCLE 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 VIEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT o BEG 2R PCIE 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>
N e = PCl E_90D PClE PEG D2R C P<15.. 0>
GKPAE 20 ML ? = POLE 90D PaE PEG D2R C N<15.. 0>
MoP_PEX_COVP - 8 ML ? = PCLE 90D PCLE PCI E_AP_R2D P .
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.3 [ PCIE_90D POLE PCIE AP_R2D N 7 3
O—BCLE AP RD PCl E_90D PClE PCILE AP R2D C P 16 34
| = PCLE 90D POE PCIE AP R2D C N 16 2
NEED PCl e Genl/ Gen2 notes S e T P AT
| = PG E 90D POLE PCI E_AP_D2R N 716 a
PCIE_90D PO E PCl E ENET_R2D P
g PCIE_90D PO E PCl E_ENET_R2D N
CO—BCLE ENFT R2D PCl E_90D PCIE PClE_ENET_R2D C P
- - = PCl E 90D PCIE PClE ENET_R2D C N
Anal og Video Signal Constraints S _eaE eer e Paren  |ear PO E ENET 2R P
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP g x E::gg x E Eg E Emg gg g =)
CRT_50S i =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD [ PCl E_90D PCIE PCl E ENET _D2R C N
[— PCI E 90D PCLE PClE FWR2D P
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [— PCIE 90D PCIE PClE FWR2D N
o [T wwe o[ e | oo | - | owr Smesem——fmem s i et
— — [ — E_90D E
CRT_2CRT * 15 ML ? PClE_EW PR PCIE_90D PClE PCl E_ FW D2R P
CRT 20LK N 50 ML P g PCIE_90D PO E PGl E_ FW D2R N
= D PCIE_90D PO E PCE FWD2R C P
CRT_2SW TCHER i 250 ML ? [— PCl E_90D PCLE PClE FWD2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MCP_PE0_REECI K QK PO E 1000 CLK PCLE PEG CLK100M P .
N _ e [ K PCE 1000 K PG E PEG CLK100M N s 16
McP_DAC_Covp =2x_DIELECTRI C ? O ME_PE1_REFQK K PCE 1000 K PCE PCl E_ CLK100M AP_P 7 16 34
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
Digital Video Signal Constraints o= e s RLIGRCFR
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 g CRT_BIUF CRT_50S CRT CRT | G B_COw_PB
0P 90D N ~ ~ _ _ _ — e O CRLSYNC CRT_50S CRT_SYNC CRT_| G HSYNC
> =90_OHMDIFF |  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF = cer_sue g e CRT | G VSYNG
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, | vee_pac cave | MCP_TV.DAC RSET
MCP_DV._COVP « v 20 ML 20 ML =STANDARD =STANDARD =STANDARD [CO—ME_DAC VREE we_pac cove L MUP_TV_DAC VRER =
O—DE NI M DP_90D pspiayperTr [ DP 1G M1 _P<1..0> 017
e = O INL 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_| NTiAlJ 70_' r)Pian) DI SPL AYPORT u:, I G ALJX O"l P o 1
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? CO—DB LNT_AUX CH DP_90D pspraypert [ DP 1G AUX CHI N 017
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? O EXT M DP_90D pspiayport [ DP 1G MO_P<3. . 0> 017
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 nils. o BaIM DE_900 DLSPLAYRORT $ : g XLU?( gg 330> o
) . . h DP_EXT_AUX_CH DP_90D DI SPLAYPORT. 917
NOTE: NV DG reconmends 90 ohmdifferential for LVDS, but cable/display assune 100 ohm = DF | G AUX CHO N
Di spl ayPort/TVMDS i ntra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. O BT AXCH 22200 DLSPLAYPORT. 017
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 MCE_TMISO_VPROBE MCP_TNMDSO_ VPROBE 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.2 [>_L\Ds 1A QK LS 1000 Lvos LVDS |G A CLK P
i LVDS 1G A AK LVDS_100D LVDS LVDS |G A CLK N
SATA I nt er f ace ConSt rai nt S g LVDS | G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0>
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 O—LVDS LG A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0>
N ~ _ _ _ _ _ = [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 DI FF =90_OHM DI FF S _Lvos 16 A \vDe_1000 oe VDS | 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 _ - _ === 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 ? = Lvnsicnoaa vbs 1000 s VDS 1 G B DATA N<2.. 0>
SATA_TERMP * 8 ML 2 [O—L\DS_1G B_DATA3 LVDS 100D LVDS LVDS | G B_DATA P<3>
SATA intra-pair matching should be 1 ps. O MDSLG B DATA LM0S 100D VDS, LVDS 1 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_| EPAB VPROBE MCP_| FPAB_VPROBE 17 24 e
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 35
D 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 38
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P s 18
D SATA_90D SATA SATA ODD R2D C N o 18
= SATA_90D SATA SATA _ODD R2D P
SATA_90D SATA SATA _ODD R2D N
g SATA 2R ATA 200 p— §ﬁ$ﬁ % ng E - SYNC VASTER=RKOO MLB : SYNC_DATE=04/ 08/ 2010
SATA_90D SATA 9 18
g SATA_90D SATA SATA_ODD D2R C P IVCP ConSt rail _" v_ .
= SATA_90D SATA SATA_ODD D2R C N Ap le Inc 051- 8467
[ MP_SATA TERWP SaTA TERW | MCP_SATA_TERMP “ p . o
o 3.3.0
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THE | NFORMATI ON CONTAI NED HEREI N | S THE
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LPC Bus Constraints MCP89 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‘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 _ oc_an I pC_aas s LPC AD<3..0> .
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 719 39 a1
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
" — === K IPC 558 | QK IPC LPC ClLK33M SMC 25 30
LPC =1. 5x_DI ELECTRI C ? - D: K IPC55S | QK IPC LPC CLK33M LPCPLUS 7 25 a1
CLK_LPC * =2x_DI ELECTRI C ? > L8 ExTA USE_a0D usE USB EXTA P o D
. R . USB_90D USB USB_EXTA N 16 36
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.7 = onaon e USE EXTA MUXED P e
USB 2.0 Interface Constraints = usadon s YA
_ 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 _CAMERA N 718 a7
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—LUSE TPAD USB 90D USB USB_TPAD P 18 47 72
USB 90D USB USB_TPAD N 16 47 72
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.8 OB IR USB_90D USB. USB IR P -
. D USB_90D USB USB IR N
SMBus Interface Constraints PG Useaon | usa USE_EXTB P
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‘G&:" : lBB7QOD LISE USB B N
- — ON_LAYER? ki CO—UsB 157 USB_90D USB USB_T57_P
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 16 38
SvB i =2x_DI ELECTRI C ? [ USB_90D USB USB_SDCARD N 18 38
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 [O—Mee Lsa gnlas MR _LSR_EBl A9 MP_LEE REIAS GND . C
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 NECKGAP : : : M:z:: x g::/mé@ '\BP 8 &-IEA 2: :z
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 a2
. SMC,_| _ | SMB_55S SMB SMBUS MCP_1_DATA 10 42
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_COWP * 8 ML ? [ HDA_55S HDA HDA_SYNC R 19
[O—HDA RST | HDA 55S HDA HDA RST R L 10
SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9), Section 2.10 [ HDA 55S HDA HDA_RST_L 719 a7
. R HDA_SDI N0 HDA_55S HDA HDA _SDI NO 719 37
SI O Si gnal Constraints = ioasss o HDA_SDI N_GODEC
== HDA_SDOUT HDA_55S HDA HDA SDOUT .o _—
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;?AE, = = HDA:REQ | HDA _SDOUT R o ¢
CLK_SLOW 55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD [ MCE_HOA PULLON GOV M tna_conp | MCP_HDA_PULLDN COVP .,
PP —— aveR e 1oL oo = O ME SUs aK CK SIONS5S | QK SILON PM CLK32K SUSCLK R 10 25
RUE - VEGT = QK slowsss| ok siow PM CLK32K SUSCLK 25 30
CLK_SLow * =1. 5x_DI ELECTRI C ? O—SPLaK SPL_55S SPl SPI_CLK R 10 41
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 41
SPI Interface Constraints = Se_sss SELMEl “
N OO—SBLMs0o SPl_55S SPI SPlL _M SO 10 a1
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 10 a1
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 a1 a8
— f— SPl_55S SPI SPI _M.B_MOSI a1 a8
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
T f— SPl_55S SPI SPI_M.B_M SO a1 a8
SPI i =1. 5x_DI ELECTRI C ? [— SPl_55S SP| SPI_MB CS L a1 a8
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.12 [ SPL_55S Sl SPLALT (L 7
) f— SPl_55S SP| SPI _ALT MOSI 7 a1
o SPl_55S SPI SPI _ALT_M SO 7 m
= SPl_55S SPI SPI _ALT_CS_L 7 m
——
SYNC MASTER=K99 M._B SYNC DATE=04/08/ 2010 A
MCP Constraints 2
d} Appl e Inc. 5' 8467
S 3.3.0
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MCP RGM

| (Ethernet) Constraints

PHYSI CAL_RULE_SET

LAYER

&L%E%HE 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

:

I Net Properties

MCP_M | _COMP

=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

LI NE- TO- LI NE SPACI NG AEI GHT

MCP_BUFO_CLK

=3: 1_SPACI NG 2

ENET_M |

12 ML 2

SOURCE: MCP73 Interface DG (DG 02974-001_vO01

88E1116R ( Et

her net PHY)

), Sections 2.7.2 & 2.7.4
Constraints

PHYSI CAL_RULE_SET

LAYER

&L%E%HE 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

ENET_MDI _100D

*

=100_OHM 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 AEI GHT

ENET_MDI

25 ML 2

SOURCE: MCP73 Interface DG (DG 02974-001_vO01

SD Card

Interface Constraints

), Section 2.7.4

ENET_RESET_L

ENET_M1_55S | ENET_M 1

PHYSI CAL_RULE_SET

LAYER

&L%E%HE 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

SD_55S

*

=55_OHM SE|  =55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

m
>
1)
—
-]
D
—

Net Properties

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG WEI GHT

SD_| 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_GN\D 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
CO—EMNEL_TXD ENEFT M1 _55S | ENFT M1 ENET_TXD<0>

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

OO—EEL DD ENET M1 55S | ENET M| ENET_TX CTRL

m—

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
ENET_MDI ENET_MDI 1000 ENET_MDI ENET_MDI _P<3.. 0>

ENET_MDI 1000 ENET_MDI

ENET_NMDI _N<3. . 0>

00

SD Card Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—SDDATA SD 55S sD | NTEREACE | SD_D<4. . 0> .
D SD_55S sD | NTEREACE | SDCONN_DATA<4. . 0>
f— SD 55S sD | NTEREACE | BCVMB7765_CR _DATA<4>
[OOSR DATAR SD_55S SD_LNTEREACE | SD D<7. . 5> 738
i SD_55S sD I NTEREACE | SDCONN_DATA<7. . 5>
= SD 558 sD | NTEREACE | BCMB7765_CR DATA<7. . 5>
D—shak SD 55S sh | NTEREACE | SD_CLK 738
[ SD 555 s i NTERFACE | SD CLK R 38
f— SD 555 sD | NTERFACE | SDCONN_CLK
o—shan SD 55S sD | NTEREACE | SD_CNVD 738
D SD 558 sD | NTERFACE | SDCONN_CMVD
i SD_55S SD_| NTEREACE | BCMB7765_CR_CMD

NOTE: SD _D<7..5> are different to support
BCVb764M BCM67765 co- | ayout .

SYNC NVASTER=K99 M.B

SYNC _DATE=04/08/ 2010

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 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_DI EEPALR CHGR CSO N
[ — 1TQI_DIEEPAIR CHGR CSO R P
[ — 1TOl_DI EEPALR CHGR CSO R N

aa 51

aa 51

SYNC MASTER=K99 M_B

SYNC DATE=04/08/ 2010

SMC Constraints

d} Appl e I nc.
®
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3.3.0

NOTI CE OF PROPRI ETARY PROPERTY:
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M sc Net Properties Power Net Properties
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 GAP NET_TYPE NET_TYPE
SENSE_1TOL_55S « -1 DiFFPAR  =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR ELECTRI CAL_CONSTRAINT_SET|  PHYSI CAL SPAGI NG ELECTRI CAL_CONSTRAINT_SET|  PHYSI CAL SPACI NG
== B _EXTA MJUXED P S 02 THERM 1TQl_559 THERM DRAMIHVENS D2_P
" . N - Z p R O (USB_EXTA) USB_90D USR Us a6 69 O CPUTHIVENS | A1TOL s
THERM 1TOL_55S 1: 1_DI FFPAI R 55_OHM_SE 55_OHM_SE 55_OHM_SE 1: 1_DI FFPAI R 1:1_Dl FFPAI R (A ExTa) USF_ 90D SE USB_EXTA MUXED N . THERM 1TO1 8ad THERM DRAMFHVENS D2 N .
DI FFPAI R * =1:1_DI FFPAI R =1:1_DI FFPAI R =1: 1_DI FFPAI R =1: 1_DI FFPAI R O (USB EXTA) USB_90D USB USB LT1_P 36 [CO—CRU THERMD THERM 1TQl_559 THERM CPU _THERMD P 10 45
CoO—(USB EXTA) USB_90D USB. USB LT1_N 36 = THERM 1TOL 559 THERM CPU_THERMD_N 10 a5
CO—(USB TPAD) USB_90D USB USB_TPAD P 18 47 69 O MCPTHVENS D2 THERM 1TOL 559 THERM M_.BR_THVDI ODE_P P
I CO—(USB TPAD) USB_90D USB USB_TPAD N 18 47 69 [ THERM 1TO1_559 THERM M_.BR_THVDI ODE_N a5
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [o—(USB TPAD) USB_90D USB USB_TPAD CONN P 7 a7 Co—MP_THVD CDE THERM 1TOL 559 THERM MCP_THMDI ODE P 19 45
P - EPpPp— e CO—(USB TPAD) USB_90D USB USB_TPAD_CONN_N a7 = THERM 1TOl_559 THERM NMCP THVDI ODE N 1o as D
THERM * =1: l_SPACI NG 2 CO—sesswoaowsw | SVB 555 SMB 1 2C SMC SMS SDA R [O—SENSE DI EFPAIR SENSE_1TOl_ 555 SENSE I SNS_1V5_S3_P s
— S [O—sasscwrsa | SVB 58S SMB 12C SMC SM5_SCL_R = SENSE_1TQl_559 SENSE I SNS_1V5_S3_N v s
AUDI O * =1: 1_SPACI NG ? DI FEPAI R SENSE_1TO1 559 SENSE | SNS_Al RPORT P 34 a3
. an 1 2C TCON sCL - O—SENEE o ORT
= , SENSE_1TOn_559 SENSE | SNS_Al RP N 20 42
SMB_55S SMB 1 2C TCON SDA a2 = 7
= = O SENSE_DI EEPAIR SENSE_1TOl 559 SENSE | SNS _CSREG P m
SMB_55S SMB 12C TCON SCL__CONN 60 ~
— = SVB_55S e | 2C_TCON_SDA_CONN = SENSE_1TQl_559 SENSE I SNS_CSREG N w
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT = = °° [CO—SENSE_DIEEPALR SENSE_1TO1_559 SENSE I SNS_HDD P 35 43
= n n SENSE_1TOl_559 SENSE | SNS_HDD N 35 43
ENETCONN * ? [— = 1TO1 !
25 MLS G aphl cS Net Pr oper ti es [—SENSE_Di EEPALR SENSE_1TOI_555 SENSE | SNS_LCDBKLT P s
I NET_TYPE [ SENSE_1TOl 559 SENSE I SNS LCDBKLT_ N 43 63
SPACI NG 3
PA 5 RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI G—rr _ ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG - Dl EEPAIR SENSE_1TO1_559 SENSE CPUWTTSO CS P .
G\D i =STANDARD ? i DP_90D DI SPLAYPORT. DP_INT_M._P<1..0> o8 :: SENSE 17Ol 559 SENSE CPUVTTSO_CS N s6
MEM_POVZER * =STANDARD R [ DP_90D DI SPI AYPORT DP_INT_M._N<1..0> 5 o [O—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE | WP6_CS P s4 —_—
- : f— DP_90D DI SPI AYPORT DP_INT_ M_C P<1..0> o f— SENSE_1TO1 559 SENSE | WP6_CS N s4
_ = DP_90D DI SPI AYPORT DP_INT_M_C N<1..0> = [CO—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE | WP6_CS R P s
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT [ DP_90D DI SPLAYPORT. DP_INT_M._F P<1..0> 7 60 f— SENSE_1TOl 559 SENSE I MWP6_CS R N s4
DP_90D DI SPI AYPORT DP_INT_M_F_N<1..0>
GND_P2MM i 0.20 MM 1000 = = S2 e - DI FEPAIR SENSE_1TO1 559 SENSE CPU VTTSENSE P 56
DP_o0D DispLAYPoRT | DP_INT_AUX_CH C P 760 CO—SENSE
PUR_P2MM . 0.20 Mv 1000 = DP_e0n D spLavecer | DP_INT_AUX_CH C N = SENSE_1T01_559 SENSE CPU_VTTSENSE_N w
- : = Y - T SENSE 17O sd senee MCPCORESO_VSEN P 2w
" DP_90D DI SPIL AYPORT DP_INT_AUX CH P o 60 Co—SEns
De_aon o spLavecrr | DP_INT_AUX_CH N = SENSE TOL 555 SENSE MPCORESO_VSEN N 2
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET D - SB o0
= = = = - = — VEM PONER PP1V5R1V35_S3 78
Yy P - e Yy pye - - o CO(DEEXT_M) DP_90D DL SPL AYPORT DP_EXT_M._P<3..0> -, = ~
- - - = - D DP_90D DI SPI AYPORT DP_EXT_M._N<3..0> 9 62 [ SB_PONER PP3V3_S5 7858
MEM_CVD G\D * GN\D_P2MM MEM_CVD VEM_POVER * PVR_P2MM = DP_90D pDispravport | DP EXT M._C P<3.. 0> o = SB_POWER PP3V3_S0 7058
DP_EXT N<3. . 0> PP1V!
MEM_CTRL a\D . GND_P2MM MEM_CTRL NEM_POAER . PVWR_P2MM = DE_900 PP — = & E 2 3.0 ° = SB_BOAER 550 Tee C
- A D DP_90D DI SPIL AYPORT <3..0> 62 G\D GN\D
MEM _DATA GN\D * GN\D_P2MM MEM _DATA MEM_POVER * PVWR_P2MM [ DP_90D DI SPI AYPORT DP_EXT_M._F_N<3..0> 62 I
(DP_EXT_AUX_CH) DP_90D DI SPL AYPORT DP_EXT_AUX CH C P 062 =
MEM DQS G\D * GND_P2MM MEM DS VEM_POVER * PVR_P2MM O A = N T
— — — o = DP_90D DI SPI AYPORT DP_EXT_AUX _CH C N
(= - se Audi o Net Properties
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET ELECTRI CAL_ RAI NT_SET PHYSI CALNtL T YPS‘T‘-’A anNG
K « «
CLK PO E G\D G\‘D—PZW‘ _ CLK_FSB G\D G\‘D—PZW _ [CO—SBKRANE_ | NR DI EEPAI R AUDIL O SPKRAMP_| NR P 7 37 49
PC E GN\D * GN\D_P2MM CPU_COWP GN\D * GN\D_P2MM [— DI EEPAI R AUDI O SPKRAMP_| NR N 7 a7 a8
SATA G\D * G\ND_P2MWM CPU_GTLREF G\D * G\ND_P2MWM O MAx98300_R DI EEPAI R AUDLO MAX98300_R P 0
UsB G\D * GND_P2MWM CPU_VCCSENSE G\D * GND_P2MWM = DLEEPALR ADLO 98300 R N »
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_MDI G\D * G\ND_P2MWM
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;:" B
SD _55S * =STANDARD o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
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‘GA;:"
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_COMP TOP 0.1 MV 500 ML |
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE rem—
MCP_MEM_COVP TOP 0.1 WM 500 ML T
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COWP TOP 0.1 MM 500 ML ‘
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TOP 0.1 WM 500 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COWP * 0.25 MM 250 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
SYNC MASTER=T27 M.B SYNC DATE=09/ 087 2009 A
s
K16/ K99 Specific Constraints
T
051- 8467
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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#’{

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 L B
40_OHM _SE 1813, 15SL4,1SL9, | Sj10 Y 0. 140 mwm 0. 140 mwm [

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 NEO(’G&:"
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;Z’{
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 MM
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;Z’{
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 Y 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 &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’ 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 &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’ 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
2.5: 1_SPACI NG * 0.25 MM 2

3: 1_SPACI NG * 0.3 MM 2

4: 1_SPACI NG * 0.4 MM 2
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

SYNC MASTER=K99 M_B

SYNC DATE=04/08/ 2010

K99 RULE DEFI NI TI ONS
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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 13850633 10 | CAP, 2.2UF, 6.3V, 20% 0402u0 fraur cine cnes cun cunes s el 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 22U 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 |sess s conis conss conss oo cmr Rl T1 CALUMUI_CAP_2_ 2UF 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402u bous aneoms s e 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  138S0633 10 | AP, 2.2UF, 6.3V, 20% 0402 | oo e o conss oo cmer ol Rl 11 CALUMUI_CAP_2_2UK 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402 o oo cones conms e conr ol bRl 11 CALITY_CAP_2_2Ul
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 o conss.como cmmr sl iRl 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 NUMBER DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
13850626 1 CAP, 10UF, 6.3V, 20% 0603 SS _CAP_10UH 138S0625 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 +CRI 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 CA 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 CAL SS_CAP_22UH 13850676 3 CAP, 22UF, 6.3V, 20% 0603 CRI TI CA4 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 CAL MJ_CAP_22UH 13850688 5 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAU TY_CAP_22UH
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