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VENDOR CFG 0| CFG 1
HYNI X 0 0
SAMSUNG 0 1
- - M CRON 1 0]
K16 BOM Vari ants on foll ow ng page D
ELPI DA 1 1
S| 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, NCPBOU: 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: A03
33350552 4 HYN X, LVDDRS, 1GBI T, 7. 5X11. 0 U3100, U3110, U3120, U3L30 CRITI CAL |DRAM TYPE: HYNI X_2GB
33350552 4 HYN X, LVDDRS, 1GBI T, 7. 5X11. 0 U3200, U3210, U3220, U3230 CRITI CAL  |DRAM_TYPE: HYNI X_2GB
BOM G oups 33350552 4 HYN X, LVDDRS, 1GBI 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_COVMON COWMON, ALTERNATE, PRQJ: K16, K16_M SC, MCP89U: A03, K16_DEBUG ENG, K16_PROGPARTS, SPI : 41MHZ, LVDDR3: YES, WAN_PCTL: HW | PD_5V: S5_I NT, | PD_3V3: Ss » 33350553 4 SAVBUNG, LVDDRS, 1GBI T, 7. 5X11. 0 U3100, U3110, U3120, U330 CRI TI CAL DRAM TYPE: SAVMSBUNG 2GB
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 ‘ » 33350553 4 SAVBUNG, LVDDRS, 1GBI T, 7. 5X11. 0 Us200, U3210, U3220, U3230 CRI TI CAL DRAM TYPE: SAVSUNG 2¢B C
K16_PROGPARTS BOOTROM UNL OCKED, SMC: PROG 33350553 4 SAVBUNG, LVDDRS, 1GBI T, 7. 5X11. 0 U300, U3310, U3320, U3330 CRI TI CAL [DRAM TYPE: SAVBUNG 2(8
K16_DEVEL: ENG BKLT: ENG, BMON: ENG, XDP_CONN, LPCPLUS, VREFMRGN: YES, EFI _DEBUG, SOPGOCD | SL, MOPPLL_LDO, S3_S0_LED o 33350553 2 NG, LY, 181 T 7. 511, 0 Us400, U410, U3420, US430 ORI TI 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, U3230 CRITI CAL [DRAM TYPE: M CRON_2G8
K16_DEBUG PVT DEVEL_BOM BKLT: PROD, BMON: PROD, SMC_DEBUG: YES, XDP, VREFMRGN: NO - 33350554 4 M CRON. LVDDRS, 1GBI T, 8X11. 5 U3300, U3310, U3320, U3330 CRITI CAL  |DRAM TYPE: M CRON_2GB
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 CRI TI CAL [DRAM TYPE: M CRON_2G8
DDR3: HYNI X_2GB DRAM CGFQO: 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: SAMBUNG 2GB ' 33350565 4 ELPI DA, LVDDRS, 1GBI T, 7. 5X10. 6 U3200, U3210, U3220, U330 CRITI CAL [DRAM TYPE: ELPI DA_2G8
DDR3: M CRON_2GB DRAM_CFQOD: H, DRAM CFGL: L, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_ TYPE: M CRCN_2GB 33350565 4 ELPI DA, LVDORS, 1GBI T, 7. 5X10. 6 U300, U3310, U3320, U3330 CRITI CAL  DRAM TYPE: ELPI DA_2G8 -
DDR3: ELPI DA _2GB DRAM CFQO: H, DRAM CFG2: L, DRAM_CFG3: L, DRAM_TYPE: ELPI DA _2GB ‘i 33350565 4 ELPI DA, LVDORS, 1GBI T, 7. 5X10. 6 U400, U3410, U3420, U3430 CRITI CAL  DRAM TYPE: ELPI DA_2G8
DDR3: ELPI DA_4GB DRAM CFQO: H, DRAM CFG2: H, DRAM_CFGS3: L, DRAM_TYPE: ELPI DA_4GB ‘i 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_CFQD: 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, U31J30 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 CRITICAL |DRAM TYPE: HYNI X_4GB
33350555 4 HYN X, LVDDRS, 28I T, 9X11. 1 U3400, U3410, U3420, U3430 CRITI CAL |DRAM TYPE: HYNI X_4GB B
Programmabl e Parts 33350556 4 SAVSUNG, LVDDRS, 2GBI T, 7. 5X11. 0 U3100, U3110, U3120, U330 CRI TI CAL DRAM TYPE: SAVBUNG 4¢B
| 33850563 | 1 | 1csvoesm 2117, 90MATIR R | 14900 | wrmea | SMC: BLANK | 33350556 4 SAVLNG, LVDORS, 2GR T, 7. 5X11. 0 8200, U210, U3220, UBA30 CRITICAL DRAM TYPE: SAVBUNG 48
33350556 4 SAVSUNG, LVDORS, 2GBI T, 7. 5X11. 0 U3300, U3310, U3320, U3330 CRITI CAL DRAM TYPE: SAVBUNG 4¢B
| 33550610 | 1 |1 FLASH SPI, 32081 T, 3. 3V, 86, 8- SOP | U6100 | wrmea | BooTROM BLANK | 33350556 4 SAMUNG, LVDORS, 2GR T, 7. 5X11. 0 13400, U410, U3420, U430 CRITI CAL IDRAM TYPE: SAVBUNG 4B
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3100, U3110, U3120, U3L30 CRITI CAL  |DRAM TYPE: M CRON_4G8
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3200, U3210, U3220, U3230 CRITI CAL  |DRAM TYPE: M CRON_4G8
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3300, U3310, U3320, U3330 CRITICAL |DRAM TYPE: M CRON_4G8
Alternate Parts -
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3400, U3410, U3420, U3430 CRITICAL |DRAM TYPE: M CRON_4G8
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS: j—
PART NUVBER | | | 35352392 1 1 G, 1 SL6259, BATCHARGER, 4X4MV QFN28 U7000 CRI TI CAL |1 SL6259_SCREENED: ND
35352929 1 1. 1 5L6259, BATCHARGER, 3% 4CAMM GFN2S u7000 CRITICAL | SL6259_SCREENED: YHS
13850681 | 13850638 ALL TAI YO YUDEN AS ALTERNATE
15250874 | 15250516 AL MAGLAYERS AS ALTERNATE
15250847 | 15250586 AL MAGLAYERS AS ALTERNATE
35352987 35352988 HVDDLDO: FI XED | ALL TPS71725 ALTERNATE FCR U2590
10450023 | 10450018 AL CYNTECI DALE AS ALTERNATES
10750139 | 107S0075 AL e AS ALTERWATE
138S0671 | 13850673 AL A YO AS ALTERWATE e RSO VS
15550578 | 15550367 P - BOM Confi gurati on
37650926 | 37650610 AL FAIRCH LD AS ALTERNATE ""
15550457 | 15550329 AL ARGLAYERS AS ALTERWATE d} Appl e Inc. ey
37750107 | 37750066 AL N SEM AS ALTERMATE NNl gRODRl ST A e 3.3.0
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BOM Vari ant s Bar Code Labels / EEE #' s
BOM NUMBER BOM NAME 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: DCWQ, CAPS: MJ, DDR3: HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCVWM 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, DDR3: HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCWN] 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, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: M CRON_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCW CRI Tl CAL EEEE: DCWV
639-1090 PCBA, MLB, 1. 86GH#Z M 2GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXG, CAPS: TY, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: SAVMBUNG 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: DOWR, CAPS: TY, DDR3: SAVMBUNG 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, DDR3: SAVMBUNG 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, DDR3: SAVMBUNG 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX6] CRI Tl CAL EEEE: DCX6
639-1091 PCBA, MLB, 1. 86GHZ SA 4GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXH, CAPS: TY, DDR3: 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, DDR3: HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX8] CRI Tl CAL EEEE: DCX8
639-1082 PCBA, MLB, 2. 13GHZ, HY 2GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCX5, CAPS: SS, DDR3: HYNI X_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DCX9] CRI Tl CAL EEEE: DCX9
639- 1085 PCBA, MLB, 2. 13GHZ HY 2GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCX8, CAPS: TY, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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: MU, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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: DOWN CAPS: MJ, DDR3: SAVMBUNG 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, DDR3: SANSUNGfZGB‘ 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCXQ CRI TI CAL EEEE: DCXQ
639- 1086 PCBA, MLB, 2. 13GHZ SA 2GB, TY CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DCX9, CAPS: TY, DDR3: SAVBUNG 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: DOW/, CAPS: MJ, DDR3: SAVBUNG 4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ 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, DDR3: 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, DDR3: SAVMBUNG 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: DG4AW CAPS: MJ, DDR3: 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. 86GHZ EL 2GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: D&Y, CAPS: SS, DDR3: 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, DDR3: 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, DDR3: 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. 13G+HZ EL 2GB, SS CAP, K16 K16_CMNPTS, CPU: 2. 13GHZ, EEEE: DG52, CAPS: SS, DDR3: 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, DDR3: 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: MU, DDR3: 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. 86GHZ EL 4GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DGBW CAPS: SS, DDR3: ELPI DA_4GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DGBW CRI Tl CAL EEEE: DGGW
639- 1460 PCBA, MLB, 1. 86GHZ EL 4GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DG5T, CAPS: TY, DDR3: 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, DDR3: 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, DDR3: 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, DDR3: 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
13850632 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 C4807 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 N AT A 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 DEVELCPMENT BOM DEVEL CRI Tl CAL DEVEL_BOM T e 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 I 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)

v1l.1.0 (P4 change #211399, 03/24/2010)

MCP.
7742015
7788138
SMC.
7761747
7787883
SMS:
7765466
7769139

General :

7787897

Added RC to DDC pass FETs to avoid glitch (pp. 7, 93).
Added feedback divider and BOM tables for nore HVDD LDGCs (pp. 4, 25).

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

Added S3 pull-up to SM5_INT_L to prevent |eakage path (pp. 50, 59).
Unstuffed SMS circuit (pg. 4).

Property/ page fixes to reduce CheckPlus warnings/errors (pp. 7, 8, 12, 17, 74, 93, 108).

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

UsB
7796626
SMC:
7787883
SMBus:
7761747
Power :
7796648
7796658
BOM
7796661
7796654
7796658
7796683

General :

7796631
7796631

Changed port switch from TPS2052B to TPS2069 (pg. 46).
Added PLACE_NEAR property on R5022 to avoid stub (pg. 50).
Added TCON | 2C nets to FUNC TEST |ist for J9000 (pg. 7).

Changed DP and LCD power from PP3V3_S3 to PP3V3_S5 (pp. 8, 90).
Changed backlight driver to EOO version (pg. 97).

Set up primary & alternate for power supply FET (pp. 4, 72).
Consol i dat ed SSMBNL5FE to SSMBN37FE (pg. 48).

Changed RCs on sone SMC anal og inputs (pg. 54).

Stuffed RC on backlight driver PW input (pg. 97).

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

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

SMBus:
7761747

Added isol ation FET and unstuffed series R's on TCON | 2C for now (pp. 4, 90, 108).

Power Suppl y:

7796661
7798425
7798399
7800179
7798445
7796658
BOM

7796658
7798399

Renoved alternate FET, nmade sone FETs prinmary to other APN (pp. 4, 72, 73, 76).
R/ C val ue changes for 3.42V G3Hot power supply (pg. 69).

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

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

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

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

Added alternates for two caps per GSM and renpved unused alternates (pg. 4).
Consol i dat ed 100pF caps (pp. 74, 75).

v1l.4.0 (P4 change #212757, 03/31/2010) ]
MCP SPI :
7809733 - Changed strapping to select 62.5MHz 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 - Docunented 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). B
Proto 1 (ECO #0000884508, v2.0.0, P4 change #212783, 03/31/2010)
v2.1.0 (P4 change #7?7??7?7?, ?7?/7??/2010)
BOM
7796658 - Changed OM Ts to OM T_TABLEs (pp. 10-11, 14-20, 26, 31-36, 49, 61).
s
SYNC NVASTER=N A SYNC_DATE-N A A
T - - -
Revi si on Hi st or
d} Appl e | nc. 051- 8467
o 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY: [ —
THE IV\FCRMA | ON_CONTAI NED HEREIN IS THE
I ETARY PROPERTY_OF APPL| vaUT I NC.

e PSEaEdR ACRERS T8 THE FOLLOW NG R —

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 6 OF 110

Il NOT TO REPRODUCE OR COPY | T e ————

. 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
NOTE: All page numbers are .csa, not PDF. See page 1 for .csa -> PDF nappi ng. IV ALL R GHTS RESERVED 6 OF 74
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Functi onal Test

J4001: AirPort / BT Connector
FUNC_TEST
[ TRUE PP3V3_W.AN F 7 34 a0 (Need 5 TPs)
= TRUE W FI _EVENT_L 34 39 a0
=__mE PCIE_AP_R2D N sa o8
= __mE PCIE_AP_R2D P sa o8
i TRUE PCl E_CLK100M AP_N 16 34 68
[ TRUE PCl E CLK100M AP_P 16 34 68
D TRUE USB BT P 18 34 69
f— TRUE USB BT N 18 34 69
[ TRUE PCl E AP_D2R P 16 34 68
[= TRUE PCl E AP_D2R N 16 34 68
D TRUE PCl E WAKE L 16 34
[ TRUE AP_RESET_ CONN L 34
i TRUE AP_CLKREQ Q L a4
= TRUE =PP3V3_S3_BT o 2
(Need to add 6 GN\D TPs)
J4501: SATA SSD Connect or
FUNC_TEST
[ TRUE PP3V3_S0_HDD R 73 (Need 5 TPs)
[ TRUE SATA HDD D2R C P 35 68
[= TRUE SATA HDD D2R C N 35 68
D TRUE SATA HDD R2D N 35 68
[ TRUE SATA _HDD R2D P 35 68
= TRUE SMC_HDD_OOB_TEMP 35 30
= TRUE SMC HDD TEMP_CTL 35 30
(Need to add 6 GND TPs)
J4700: LI O Connect or
FUNC_TEST
i TRUE =PP3V42_G3H ONEW RE s 37
F— TRUE =PP3V3_S0_AUDI O o7 (Need 2 TPs)
s TRUE =PP1V8R1V5_S0_AUDI O 8 a7
D TRUE SYS_ONEW RE a7 a0
[ TRUE SMC BC_ACK 9 37 30 40
i TRUE =USB_PWR_EN 36 37 58
[ TRUE SMC LI D 7 37 39 40 47
= __mE =12C LI O SDA o a2
i TRUE =12C L1 O SCL a7 a2
= TRUE =12C M KEY_SCL a7 a2
= e =1 2C_M KEY_SDA o a2
s TRUE AUD | PHS SW TCH EN 19 37
s TRUE AUD | P_PERI PHERAL DET ., 5
[= TRUE AUD 12C I NT L 19 37
fa— TRUE AUD GPI O 3 a7 49
[ TRUE SPKRAMP_| NR N a7 a0 72
i TRUE SPKRAMP_| NR_P a7 a9 72
- TRUE USB EXTD N 18 37 69
[ TRUE USB _EXTD P 18 37 69
i TRUE USB_CAMERA N 18 37 69
[ TRUE USB_CAMERA P 18 37 69
=t TRUE HDA_SDOUT 19 37 69
= TRUE HDA BIT_CLK 19 37 69
fa— TRUE HDA SDI NO 19 37 69
[= TRUE USB EXTD OC L 18 37
fa—t TRUE HDA RST L 19 37 69
fa— TRUE HDA SYNC 19 37 69
(Need to add 5 GN\D TPs)
J4800: SD Card Connector
FUNC_TEST
[ TRUE PP3V3_SW SD PWR s
D TRUE SD_CLK a8 70
f— TRUE SD_CMD a8 70
[ TRUE SD D<7..0> a8 70
[= TRUE SD CD L a8
D TRUE SD_W, .
(Need to add 2 G\D TPs)
J5100: LPC+SPI Connect or
FUNC_TEST
[ TRUE =PP3V3_S5_LPCPLUS 84
= TRUE =PP5V_SO0_LPCPLUS 84
= __mE LPC AD<3.. 0> 10 30 41 a0
f— TRUE SPI _ALT_MOSI a1 6o
[ TRUE SPI _ALT_M SO a1 9
[= TRUE LPC FRAME L 19 39 41 69
D TRUE PM CLKRUN L 19 39 41
[ TRUE SMC_TNMS 30 40 41
i TRUE LPCPLUS RESET_L 25 a1
[ TRUE SMC_TDO 30 40 41
[ TRUE SMC TRST_L 39 a1
i TRUE SMC_MD1 39 a1
[ TRUE SMC TX L 36 39 40 a1
fa—t TRUE LPC CLK33M LPCPLUS 25 41 69
f— TRUE SPI ROM USE_M B 19 a1 48
[ TRUE SPI _ALT _CLK a1 69
[= TRUE SPI _ALT _CS L a1 69
= TIRUE LPC SERI RQ 19 39 41
fa— TRUE LPC PWRDWN L 19 39 41
i TRUE SMC_TDI 39 40 41
[ TRUE SMC_TCK 30 40 41
[ TRUE SMC RESET L 39 40 41 51
i TRUE SMC_NM 39 a1
[ TRUE SMC RX L 36 38 40 41
fa—t TRUE LPCPLUS GPI O 19 41

(Need to add 6 GN\D TPs)

Poi nt s

J5600: Fan Connect or
FUNC_TEST
TRUE PP5V_S0O
g TRUE EAN _RT_TACH
[ TRUE FAN RT_PVW
(Need to add 1 G\D TP)
J5700: | PD Fl ex Connect or
FUNC_TEST
D TRUE =PP5V_S3_TPAD
[ TRUE =PP3V42_G3H TPAD
[ TRUE =PP3V3_S3_TPAD
[ TRUE USB_TPAD _CONN P
[ TRUE USB_TPAD _CONN N
= TRUE =1 2C TPAD_SDA
[ TRUE =1 2C TPAD SCL
[ TRUE SMC_ONOFF_L
= TRUE SMC LI D
[ TRUE SMC TPAD RST L

(Need to add 5 GN\D TPs)

J6900: DC-1n Connector

78 58

as

as

8 57

8 a7

8 a7

a7 72

a7 72

a2 a7

a2 a7

39 40 47

7 37 39 40 47

a0 a7

FUNC_TEST
[ TRUE =PP18V5_DCI N_CONN s 50 (Need 6 TPs)
[ TRUE =PP5V_S3_LI O CONN s 50
(Need to add 6 GND TPs)
J6903: Speaker Connect or
FUNC_TEST
[ TRUE SPKRAMP_R P_OUT 49 50
[t TRUE SPKRAMP_R N _OUT 49 50
J6950: Battery Connector
FUNC_TEST
[ TIRUE PPVBAT _G3H CONN 50 51 (Need 4 TPs)
A, a2 7
[t TRUE SMBUS_SMC BSA_SDA a2
[t TRUE SYS_DETECT L 0
(Need to add 4 G\D TPs near
J6950 and 1 for shield)
J9000: Internal DP Connector
FUNC_TEST
[ TRUE PPVOUT_SW LCDBKLT 7a3s0es (Need 2 TPs)
fa— TRUE PP3V3_SW LCD 0 (Need 2 TPs)
[ TRUE =12C TCON _SDA 42 60
= TRUE LED RETURN 6 60 63
[ TRUE LED RETURN 5 60 63
s TRUE LED RETURN 4 60 63
= TRUE LED RETURN 3 60 63
[ TRUE LED RETURN 2 60 63
s TRUE LED RETURN 1 60 63
[ TRUE DP_I NT_HPD_CONN 0
= IRUE DP_I NT_AUX CH C N 60 72
=t TRUE DP_INT_AUX CH C P o0 72
=t TRUE DP_INT_M._F P<0> o0 72
s TRUE DP_I NT_M._F N<O> o0 72
= TRUE DP_INT_M_F_P<l1> 60 72
[t TRUE DP_INT_M._F N<1> 60 72
[t TRUE =12C TCON_SCL 42 60
(Need to add 5 G\D TPs)
M sc Voltages & Control Signals
FUNC_TEST
[ TRUE PPVOUT_SW LCDBKLT 7 43 60 63
[ TRUE PPDCI N_S5_S5 s
fa— TRUE PPBUS_G3H 8 43 50
[ TRUE PPBUS_G3H | SNS s
[ TRUE PP5V_S3 s
= TRUE PP5V_S3_RTUSB_A_F 36
[t TRUE PP5V_S0O 7858
- TRUE PP3V42 G3H 8
[ TRUE PP3V3_S5 o 58 72
[ TRUE PP3V3_SW DPPWR o2
[ TRUE PP3V3_S3 s
[ TRUE PP3V3_W.AN F 734 40
[ TRUE PP3V3_S0 858 72
[ TRUE PP3V3_S0_HDD R 738
[ TRUE PP3V3_ENET s
= __mE PP1V5RI1V35_S3 -
= TRUE PP1V5_S0 858 72
[t TRUE PP1V0O5_S0 8 s8
[ TRUE PP1VO5_S0_MCP_PLL_UFE s
D TRUE PPOV9_S5 s
[ TRUE PPOV9_ENET s
= TRUE PPVCORE _SO_CPU 8 43
fa— TRUE PPVCORE SO_MCP 8 43
(Need to add 27 GND TPs)
[ TRUE SMC PM & EN 39 58
= TRUE PM SLP_S4_L 19 39 58
[t TRUE PM SLP_S3_L 19 39 40 58

NO TEST Nets

FSB Signhals (Covered via CPU MCP JTAGQ

10 14 66

10 14 66

10 14 66

10 14 66

10 14 66

10 14 66

10 14 66

10 14 66

10 14 66

10 14 66

NO_TEST
TRUE ESB A L<35..3>
TRUE ESB_ADS_L
TRUE ESB _ADSTB L<1..0>
TRUE ESB D L<63..0>
TRUE ESB DI NV_L<3..0>
TRUE FSB_DSTB L_N<3..0>
TRUE FSB_DSTB L_P<3..0>
TRUE ESB H T L
TRUE ESB H TM L
TRUE ESB _LOCK L
TRUE FSB_REQ L<4..0>

10 14 66

00000000000

SYNC MASTER=( K99 M._B SYNC DATE=(02/16/2010
——

Functi onal Test / No Test
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1] n H " 11 M
' G3Hot " (Always Present) Rails S3" Rails SO" Rails
v+ _=PP18V5_DCI N_CONN PPDCI N S5_S5 ; » _=PP3V3_S3_FET — PP3V3 S3 ; s =PP5V_S0_FET = PESY =0
- "3ormm 1.274 A NECR - 35 0.100 A RECK.
M’\KEﬁBASE:TR\LIE M’\KEﬁBAgEETRLE MAKE_BASE=TRUE
__ =PPDCI N S5 CHCR - — =PP3V3 _S3 MCP_GPI O 0 , — =PP5V SO_MCPFSBFET 2
= — =PP3V3_S3_VREFMRGN w } — =PP5V_SO_LPCPLUS
o _=PPBUS_G3H _ PPBhus S — =PP3V3 S3 BT ==PE5Y_S0_EAN o
= &?S{;@?FEEH "'" — =PP3V3_S3_WAN — =PP5V_S0_CPU | WP .
.25 mm  — 34 r— °
%Ag%._%w — =PP3V3 S3 CARDREADER s — =PP5V_SO0_MCPREG 55
_ =pPPBUS G3H R I N - |l — =pPP3v3_S3_SMBUS SMC A S3 ., — =PP5V_SO_CPUTTSO 56
— =—PPBUS SO LCDBKLT » — =PP3V3_S3_1V5S3l SNS a3 y — =PP5V_SO_BKL 63
= —PPVIN S5 _P5VP3V3 o — =PP3V3 S3 WANI SNS " = =PPSVRIV3 S0 DPCADET @
— =PPBUS 5V S5 o — =PP3V3_S3_TPAD 7 a7
- — =PP3V3 S3 SMBS s _=PP3V3_S0_FET — PP3V3 SO 758 72
— =PP3V3_S3_DBGLEDS % 3.30 A - g;&%}% \A#“D[’ngg
. =PPBUS G3H R OUT _ PPBUS G3H | SNS , =—=PR3V3_S3_PDA SENS ” — =PP3V3_SO_XDP .
— 2 . r——— B
AcESe <28 =PP5V. RE( — PP5V , — =PP3V3 so MCP_GPl O 171010
MAKE_BASE=TRUE — 2 mm — =PP3V. MCP_HVDD 20 2
— =PPVIN S5_CPU | MP . 5.40 A REEESY ™ = o
— -PPVI N _S3_DDRREG MARE BASETRUE = o
== = 53 — =PP5V_S3 MCPDDRFET n — =PP3V3_S0_MCP_PLL_UF 23
=P gg (’\éEPOOT?SO = — -PP5V_S3_RIUSB % } — =PP3V3_SO_HDD =
= = UV 56 — =PP5V_S3_SYSLED w0 — =PP3V3_S0_AUDI O a7
— =PP5V_S3_TPAD 7o  — =PP3V3_SO_SMC 40
« _=PP3V42_GBH REG — PP3VA2 G3H _ , "= _—PP5V S3 AUDLO AMP " — =PP3V3_S0_DEBUGROM “ -
0.064 M A — =PP5V_S3_LI O COW — =PP3V3_S0_SMBUS_MCP_0 -
v@;@%s%:%ﬁz%c — =PP5V_S3_DDRREG o
= 3V3_G3 19 20 23 — =PP5V S3 P5VSOFET o
— =PP3V42_G3H SNOUSBMUX s = =
p=——FEavdz Gl e R~ ~ _=PPDDR_S3_REG _ PPIVSRIVSS S3 | — =PP3V3 SO BKLTI SNS w
4 — =PP3V42 P 11,30 A = BIFE — =PP3V3_SO0_HDDI SNS i
— =PP3V42_G3H BMON | SNS “ A§§§V§ =—
— =PP3V42_G3H TPAD E-7hoe (OR 1.35V) = —PP3v3 S0_CSREG SNS °
= — =PP1V5R1V35_S3_MCP_MEM 1 y — =PP3V3 SO _MCOPOOREI SNS o
— :PP vas = C"mp N 5158 — =PP1V5R1V35_S0_MCPDDRFET _ ., — =PP3V3_S0_MCPDDRI SNS s
= :PPgV3 SSBSNCV\RCT 50 0 m | — =PPLVDDR S3_MEM A 26 27 30 — =PP3V3_S0_CPUTHVSNS s
= —PP3v3_S5_LPCPLUS e 4250 mA | — =PPLVDDR S3_MEM B 20 25 1 | — =PP3V3_ SO _MCPTHVENS .
y — = — =PPVI N_SO_DDRREG LDO « — =PP3V3 SO_FAN 4
— =PPVIN S5_SMCOVREF 10 = — =PP3V3_S0_| WP s
— —— 4
. =PPVTT_S3_DDR BUF — PPDDRVREF_S3 — =PP3V3_SO_MCP PLL_VLDO o
"S5" Rails o = a 3 = —PP3V3_S0_P1V5S0 o
B e bP3V3 VRREERSE-FRYE (OR 0. 675V) | — =PP3V3 SO_PWRCTL %
50 52 _1P|337vi 5533 G = — s - 75072 — =PP3V3_S0_DPCONN o
. " " . mm . — =PP3V: BKL_VDDI O .
i "ENET" Rails = —FEAAS0 :
fPP3V3 S5_MCP_GPI O 18 19 . =PP3V3_ENET FET R _ PP3V3 ENET S s _=PP1V5_S0_REG — PP1VS_SO 758 72
=PP3V3_S5_MCP 02 300mA = - g 0.210 A - C
SEEVS S MPEVRD o WS The ‘ VRRE Gk
p—=——PEaV3_S5 SUBUS SV MOMT .. _ —PPGV3_ENET_MCP_RMGT e _ =PP1V5_S0_CPU -
— =PP3V3_S 18 300m°[ — =PP3V3_ENET_NMCP PLL_NAC 2 — =PP1V5_SO_MCP PLL_VLDO s7
— =PP3V3_S5_P0OV9S5 o = — =PP3V3RIV5_S0_MCP_HDA
— =PP3V3_S5_VMN 5 —PPOVO_ENET_FET PPOVO_ENET "= =—PP1VBRI1V5_S0_AUDI O ’
— =PP3V3_S5_P3V3S3FET - = = = R i ’ =
= fEE3V3 S5 Esvagg‘ggg . MRRE, BASE=TRUE s =PPCPUVTT S0 REG = PSSO 70
= = s — =PPOV9_ENET_MCP_RMGT 202 9.40 A -
— =PP3V3_S5_POVOENETFET w = \h/,gkyﬁsg ‘%EUE
— =PP3V3_S5_DP_PORT_PWR o2 =PP1V05
= — 0112
— =PP3V3_S0_LCD w = =PP1V05 so XDP .
= =PP3V3 S5 _TPAD s — =PP1V05_SO_MCP_FSB 1020
— =PP3V3_SMC PME w0 — =PP1V05_SO_MCP_MPCLK DLL _,, .,
— =PP1V05_S0_MCP_DPO_VDD o
— =PP1V05_S0_MCP_PE DVDD 202
) = -PP1V05_S0_MCP_SATA DVDD _ .
o Eng\égAss REG — PPOVY_S5 , — =PP1V05_S0_NCP_AVDD UF 2
. k- — =PP1V05_SO_MP_PLL UF R .,
MRRE SAsE=Tue — —PP1V05_SW MCP_FSB s
105 My 241 mA =PPOV9_S5_MCP_ VDD AUXC 20 23 -

IIIII

=PP0OV9

ENET_POVOENETFET

59

=PP1V05_S0_MCP_PLL_OR

=PPVCORE_SO_CPU _REG

PP1VO5_S0 _MCP_PLL_UF

VAR SE e

=PP1V05_S0_MCP_PLL_UF

18 A

=PPMCPCORE _S0_REG

PPVCORE _SO_ CPU

VRS SE 2

=PPVCORE _S0_CPU

PPVCORE _SO_ MCP

23.8 A

=PPVTT_SO_DDR LDO

DR

=PPVCORE_SO_MCP
=PPVCORE_S0_MCPGFXFET

IIIII

PPDDRVTT SO

1.20 A

) 2 mm
WkEASTEE-fR%E (OR 0. 675V)
=PPDDRVTT_SO_MEM A
=PPDDRVTT_S0_MEM B

IIIII

SYNC DATE=(02/11/2010

23

11 12 65

7 43

20 23

22

SYNC VASTER=( K99 _M._B
e
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Al i ases
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Pl at ed Board Sl ot ) .
SL0900 CPU Al i ases LVDS Al i ases
LN e 10 D GRULBSEL<0: 2> _ =MCP_BSEL<0: 2> o o = | FPA_TXC P — NC LVDS |G A CLKP
SL-2.3X3. 9-2. 9X4. 5 - ~TROE - = | FPA_TXC N — NCiLVDg 1G A Cli_KN=
= ey CPU_PECI_MCP — TP CPU PECI MCP v Om—= — e =
- v D= | FPA_TXD P<0..3> — NC LVDS | G A DATAP<Q. . 3>
CPU Heat Si nk Mounti ng Bosses D spl ayPort Ali ases - (m>_=MCP_| EPA_TXD_N<O.. 3> — NC LVDS | G A DATANKQ. 3>
Z0913 Z0910 Bxternal DisplayPort Signals | FPB_TXC P NCiLVDS 1G B (;LKP
STDOFF- 4. 50D1. 84 SM  STDOFF- 4. 50D1. 8H SM v p—DP 1G MO P<0.. 3> = P2 EXT M P<0..3> oo < 72 O = WARE_BASES 7 TEST=
@ 1 s @ DP_1G MO_N<O..3> DP_EXT_M._N<O..3> v D= I FPB TXC N = NC VDS 1G B CLKN
68 17@ DS : T =TROE DS @52 72 — = | = ) =
o P |G AUX GHO P — P EXT AX CH P . v D= | EPB_TXD P<0..3> — NC LVDS |G B DATAP<Q. . 3>
O — NVAKE_BASE= <D _
STDO:F-Zzlc.)ggi%l. 8H SM STDO:F-Zzlc.)g%Dzl. 8H SM o gy DP_1 G AUX CHO N = DR EXT AUX CH N Vi) 7D LFPB_TXD N<0.. 3> — NG MRS BOAle 3=
1 1 —
@ ax 8851327 @ v - DP_I G HPDO — 0P EXT_HPD = v D= | FPAB_DDC CLK — JB_LVDS DOC alK
= . DP CA DET _ b EXT cA DET . vy = | EPAB_DDC DATA _ — TP LVDS DOC DATA
MCP Heat Sink Munti B G o e R PCl -E Aliases
a I'n unting 0SSes sy DP_AUX CH G P — DPEXT AX CHCP D Unused POl -E Lanes
ST FZ4098361 8HSM ST FZ4098§1 8 SM Internal DisplayPort Signals 1 oy =PEG R2D C N<5: 4> — NC PEG R2DCN<5: 4>
DOFF- 4. 50D1. DOFF- 4. 50D1. w o DP LG M1 P<0.. 1> _ DPINT M P<0..1> o o «o m>—=PEG R2D _C P<5: 4> — NC PEG R2DCP<b: 4>
@1 1@ DP 1G M1 N<O..1 — DB INT M N<O.. 1 T S
o 17 [T 12 =R AR oD o0 72 1 coop_=PEG D2R_N<5: 4> — NC _PEG D2RN<5: 4>
ST FZ40§5)8§1 siesm | st FZ40§5)8371 8 SM w gy DP 1 G AUX CHL P = PP LNT_AUX CH P D v 10 ooy =PEG D2R P<5: 4> — NC PEG DPRP<5: 4> _
@ 1 1 @ @ DR 1G AUX CHL N == D o 10 rmy_PEG_CLK100M P — NC PEG L K100
4x 860-1327] v @ DP_1G HPDL = PP | NT_HPD am e o 16 > PEG_CLK100M N — NG PEG CLKIOOMN
= = WAKE_BASE=T = ~BASES ) TEST=
v DP_1G M1 _P<2. . 3> = JB DR INT MP<2. . 3> 1 o PEG CLKREQ L = NC PEG CLKREQ L
Fan Boss X21 Boss SSD Boss o om—DP LG M1 N<2.. 3> = B N2 3= SATA Al i ases
T FZ409051 HSM ST FZ409141 HSM ST FZ409151 H SM v LR LG BKLT_BV =B TR oD = '
SDO:-l.SCD.B S| SDO:-l.SCD.Q S| SDO:-l.SCD.Q S| v+ LCD LG PYR EN — LoD G PR EN e Unused SATA ODD Signal s
- LCD 1 G BKLT EN — ICD BKLT EN o - o0 10 ATA DCP = ATA -
= WARE BASE= = >
— 860- 1327 = 860- 1327 — 860- 1327 — TROE o 10 ry—SATA_ODD_R2D C N — NC SATA ODD RPDCN

EM 1/0O Pogo Pins

Di spl ayPort Pogo

CRI TI CAL
ZS0905
POGO- 2. 00D- 3, 6H- K86- K87
i
-|:= 870-1938

Di spl ayPor t

(Provi des PCB support for

USB/ SD Card Pogo

CRI TI CAL

ZS0906
POGO- 2. 00D- 3. 6H- K86- K87

—©

— 870-1938

PCB Stiffener

smal | finger above J9400)

NO STUFF

MIo900
STI FFENER- K16- K99
SM SP

1
_|: 806-1176

Di gital G ound

G\ND
J_ M’h'ﬁg&ow BIHES & mm
N-LINE-W DTH=0. 5 nm

Et hernet Al i ases
ENET_CLKREQ L

R — NC ENET CLKREQ L _
R0O911
PP3V3 ENET_FET 142\ 2 =PP3V3 ENET FET R .
(RS e WY
» _=PP3V3 ENET FET —
ENET _RXD_PD — ENET_RXD<0> o 10 70
VAKE_BASE=TRUE — ENET_RXD<1> oD 15
| — ENET_RXD<2> o =
— ENET RXD<3> o 10 70
ENET _RXCLK_PD — ENET_CLK125M RXCLK 18 70
VAKE_BASE=TRUE — ENET_RX_CIRL @m 18 70
ENET_NMDI O aD s
MCP_RGM | _VREF oD =
ENET_ENERGY_DET M
R0980'| |['*RO981 R0984*
10K 10K 10K
o 3 %
1/2 20w 1/2
201, 2201 201,
R0982'| [*RO983
10K 10K
1/ 200 2/%ow
201, 5201
Char ger Si gnal
o =CHGR ACOK = SMC BC=AOCK [oomy 7 37 3 0
MCPCOREI SNS Si gnal s
. MCPCORESO VO =MCPCOREI SNS_N o -
=TRUE

- MCPCORESO | SP_R
[D-WRRE BASE=TROE

=MCPCOREI SNS_P o «

" SATA_CDD D2R P
« o SATA_CDD D2R N

USB Al i ases

Unused USB Ports
18 B N _P — B NI P

— NC SATA ODD D2RP

— NC SATA CDD D2RN

ey USB M NI_N — NG USB M NIN
— NC USB_EXTCP

— NC USB_EXTCN

1B USB_EXTC P
10y USB_EXTC N

M sc MCP89 Ali ases

.» TP_MCP_RGB DAC VREF  — NC NCP_RGB DAC VREF

15 (TR MEM A _CLK P<1>
15 (TR MEM A _CLK N<1>

— TP_NMEM ﬁ CLKP<1>
= AKE EASE=TRUE
— TP _MEM A CLKN<1>
= AKE EASE=TRUE

5 D MEM B_CLK P<1> — TP _MEM B CLKP<1>

— NMAKE_BASE=TRUE
5 D MEM B_CLK N<1> — TP _MEM B CLKN<1>

— NMAKE_BASE=TRUE
5 D MEM A_A<15> = NIEEIQ/%\E/L{-\&<15>
5 D MEM B_A<15> = N?A—I?EEIE\EA=IBREJ€<15>
»m—MCP_MEM VDD SEL 1VS ~ — TP MEM VDD SEL 1VS
SYNC MASTER=( MASTER SYNC DATE=( MVASTER
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8 7 6 5 4 3 2 1

OM T_TABLE
66 14 7, FSB_A L<3> P2 A3* ADS* [ M FSB_ADS_L 7 14 66
66 14 ,% FSB A L<4> V4 Aaa* Ulsg,\oo BNR* (. J5 FSB BNR L %,4 o6
o 10 1qry-ESB_A_L<5> WL JA5* (1 CF 8) BPRI * |y L5 FSB BPRI L D e —PP1V05 SO CPU
o 1 o FSB_A_L<6> T4 Jn6 bz RS e
o0 10 7@y OB A L<7> AAL JAT* 2 8 DEFER* Egg igsRLL 14 66
66 14 7, FSB A L<8> AB4 AB* : DRDY* | E38 14 66
66 14 ,% FSB_A L<9> T2 JA9* § 8 DBSY* | J1 FSB_DBSY_ L %14 o6 ngpgl
o 1 7@y ESB_A_L<10> ACS dA10* g3 L)
oo 10 rqay ESB_A_L<11> A2 a1 g Bro* M FSB BREQD L cmmyuios 2
56 11 7B FSB A L<12> AD4 JA12*% & 2
o6 10 7T FSB A L<13> AA5 A13* g | ERR* hB40 s CPU | ERR L
o 10 7qry-ESB_A_L<14> AES A14* ) I'NUT* D8 CPU INIT L ) e o
o 10 7B FSB_A L<15> AB2 ~A15*
o 1 g FSB_A_L<16> act Jate* % Lo FSB LOCK L e
o 10 7¢qgry-FSB_ADSTB_ L<0> Y4 JADSTBO*
Bl8  reser FSB_CPURST_L e
e 10 ey ESB_REQ L<0> R B Reo*pK2 __FSB RS L<0> ___qmmuie
66 14 7, FSB REQ L<1> RS AREQL* Q RS1* [y H4 FSB RS L<1> g
o 10 7y ESB_REQ L <2> u Jrece* § E RS2+ ka FSB RS L<2> am e s
66 14 7, FSB REQ L<3> REQB* < TRDY* [ L1 FSB _TRDY_ L am s
o 14 1¢gy-FSB_REQ L<4> V6 JREQ4*
— H Ty H2 ESB H T L 7 14 66
o 10 7B FSB_A L<17> ANL HA17* H T™ | 2. FSB H TM L %7 14 66 OM T_TABLE
o 10 1ry-ESB_A_L<18> AK4 JA18* — o 10 7¢gry-ESB_D_L<0> E4Q D0* U1000 os2tppapaa  FSB D L<32> Ve
o 10 7qEry-ESB_A_L<19> AGL A19* " BPMO* Ay XDP_BPM L<0> CED s 68 R1001! o0 14 7@y ESB D L<1> G43 D1+ BGA D33+, AR43  FSB D L<33> o 7 e
o 14 7T FSB_A L<20> AT4 4A20* 3 BPML* | BA7  XDP_BPM L<1> D 2 o0 E4 9 o 14 7T FSB D L<2> E43 D2+ (2 OF_8) D34* A0 FSB D L<34> B 7 1 66
o 10 7qEry-FSB_A_L<21> AK2 JA21* = % BPve* [ BAs  XDP_ BPM L<2> D> 5 56 " 2-3('//\7 o 10 7@y ESB_D_L<3> 243 Jp3* b =z D35+, AFa0  FSB D L<35> B 7 o
o6 10 7B ESB A L<22> AT2 JA22* [} BPMVB* | AY2  XDP_BPM L<3> D> 5 56 N o6 10 7B ESB D L<4> HA0 JD4* 2 E De6*jyAJ43  FSB D L<36> B 71 o
s 14 TG ESB_A_L<23> AH? A23* g a PRDY* XDP_BPM L<4> 13 66 2 o 14 7CB ESB_D_L<5> H44 ~D5* § . B7 Azl FSB_D L<37> B> 7 1 s
56 11 7B FSB_A_ L<24> AF4 JA24* - PREQ* hav2  XDP_BPM L<5> B e 56 11 7B FSB_D_L<6> G39 4D6* z § D38+ AF44  FSB D L<38> B 7 o
o 10 7B FSB_A L<25> AJ5 A25* § % Tok|l_Ava  XDP_TCK Q) 0 13 o o6 10 7B ESB_D_L<7> E41 JD7* [ D39* A4 FSB_D L <39> B 7w
oo 14 7Ey-ESB_A_L<26> AHA JA26* | X 7o |_Aw  XDP_TDI QT 10 13 o6 o0 14 7y ESB_D L<8> 141 Joe* E psorhamia  FSB_D_L<40> o 7 e
o 10 1y ESB_A_L<27> AML JA27* Too_aul  XDP_TDO oD w0 135 6 o 10 7@y ESB D _L<9> K44 {Do* & pa1rpyAv3  FSB D L<41> B 7 o
oo 14 7@-ESB_A_L<28> AP4 A28+ Tvsl_avws  XDP_TMS Q) 10 13 o o0 14 7@y ESB_D L<10> N41 Jp1o* o paz2rp A0 FSB D L<42> D 7 e o
o 10 1qgry-ESB_A_L<29> AR5 A29* TRST*phAve  XDP_TRST L am o s e o 10 7@y ESB D L<11> T40 D11+ ) D43+ Akag  FSB D L<43> G 7w
o0 10 1¢gy-ESB A L<30> AJ1 JA30* . o 10 7@y ESB D _L<12> MIQ (D12* ma4r A3 FSB D L<44> B 7 o
@ 11 rGore ESB_A L<31> ALL A3 — R1002 @ 14 rgory ESB_D L<13> 1 Jp13+ % D45+ APs0 __FSB D L<45> P
o 10 7qEry-ESB_A_L<32> AVP A32* THERMAL 506 o 10 7@y ESB_D_L<14> M4 4 D14* ° ~ D46+ an1  FSB D L<46> B 71 s
o 11 7qary ESB_A_L<33> AU JA33* v 2gN o 11 7qy ESB_D_L<15> L43 p15+ g Da7+[yAL41 FSB D L<47> a7
o 10 1@y ESB_A_L<34> A2 Azar 2012 o 147 FSB_DSTB L_N<0> DSTBNO* % % DSTBNR* FSB_DSTB L_N<2> 7 e 0o
o6 10 7B FSB_A L<35> ARL A35* PROCHOT* |lvD3g  CPU_PROCHOT L O 14 40 56 66 14 7, FSB_DSTB_L_P<0> DSTBPO* < <« DSTBP2* FSB_DSTB _L_P<2> 714 66
o 117Gy FSB_ADSTB L<1>  ANs JADSTBL* THRVDA|_BB34 _CPU_THERMD P 15 72 o 11 7qay ESB_DI NV_L<0> pao oo & £ onerhalar FSBDINV L<2>  Grvue
D THRvDCL Bps4 CPU THERMD N rmy a5 vz
66 14 CPU A20M L C7 JA20m
66 14 g CPU FERR L D4 FERR* THERMIRI P* |, B10  PM THRMTRI P_L [ 14 40 6 56 11 7CED) FSB D L<16> P44 AD16* N D48* |y A ESB D L<48> B 71 o
oo 10 r-CPU_| GNNE L E10 41 GNNE* 66 147, FSB D L<17> V40 4D17* % % pao+l AT44 FSB D L<49> G 7w
| CH o6 10 7B FSB D L<18> V44 D18* < | < D50*yAv40  FSB_D_L<50> B 7 o
o0 10 ry-CPU_STPCLK L F8 JSTPCLK* H aLK s 14 7qEyESB D L<19> AB44 D19* g g ps1*lyAm1l  FSB D L<51> o 7 14 o6
o 10 rmy-CPU_| NTR 9 JLinNTO o 10 7@y ESB_D_L<20> R41 4D20* D52+l am1  FSB D L<52> B 7 o
s 11 [ry-CPU_NM c5 |LiNTL BoLkol A35  FSB CLK CPU P s o oo 14 7@y ESB_D L<21> w1 21+ D53 AR41  FSB D L<53> D 7 e e —
oo 10 -CPU_SM._ L E5 JsMm * BCLK1 ESB K N 14 66 66 14 7 ESB_D_L<22> D22* D5a*lyBA37  FSB D L<54> B 714 5
o6 10 1¢gy-ESB D L<23> w1 Jo23* D55y BE3g  FSB D L<55> D 7 e
B T e
6 147 AB40 JD25* D57 |5 AT40 7 14 66
s @ XDP_DBRESET L 17 doewe b oPU RSYD 16 oy FSB D L<26>  apio Jocer oseecas FSB D L<56> ...
RVD7|19 o 14 1qary FSB_D L<27> Aca1 Joo7+ D59+ [ B FSB D L<59> -
0 CPU TEST1 TEST1 RSVDO|_E4. TP_CPU RSVD F4 o FSB D L<28> FSB D L<60> D
B = e A vonot6__TP_CPU_RSVD 18 RS oW e——vr: T o oe—
TP_CPU TEST3 - TP B rEsTa RevDL1| V2 TP_CPU_RSVD V2 _. o 1 T 2 Y40 gb29* o S e D 7 1 o0
. CPU_TEST4 AE41 |TESTA RsvD12|_Y2___TP_CPU RSVD Y2 o 10 1B FgB D L:ggz Y44 (DBo* D62+, BA35 FS <62> D 7
66 14 7, T44 (D31* D63* A3  FSB_D L<63> 714 66
IP_CPU TESTS  AYiQ |TESTS rRevD13l Acs  TP_CPU RSVD AGH. 'R1005 < ESB DSTB L N<1> N " ESB DSTB L N<3> <D
TP_CPU TEST6 ACA3 |TESTe RSVDL4 TP_CPU_RSVD AL5 1K oo 17 DSTENL DSTENG (5 A¥4 7o
60w PLACE_NEARs: o6 14 7 FSB TB_L_P<1> DSTBP1* psTBP3*hAYas  FSB DSTB L_P<3> i
C:IDU J TAG SUppOI’ t R1090 25’51 ﬁlgﬁg. 2: Hl§§§ ﬁw;% 13.7 mm o0 10 7¢gr>-FSB DIV _L<1> BA3 gD Nv1* DiwvgrhBcar  FSB DINV L<3> D 7 14 08
00 15 10 _XDP_TNB 1249, CL6Y4: §: Bocs: A% 12: ¢ R e 3 CPU_GTLREF A3 |GTLREF ocovPol_aEa3 e CPU_COVP<0>
L CPU _TEST1 ,, M sC cowpl| A4« CPU COMP<1>
R1091 % R1006 CPU TEST2 ., cow2|_AEL e CPU_COMP<2>
66 13 10 _XDP_TDI LAAAZ 2K cowpa|_aE2_ss CPU_COMP<3>
UM R1092 1%0w CPU TEST4
e 549 5201 NO_STUFE DPRSTP* |5 G CPU DPRSTP_L Y 2 54 o6 R1023t R1021t
s 13 10 _XDP_TDO LAAN 22— C1014: oPsLPrfBe  CPU DPSLP L o4 e 54.9 54.9
PLACE_NEAR=J1300.52:12.7 mm 1% = NO STUFF 0. 1}9".,2__ pPWR a1 FSB DPWR L am e s 1 zég\‘} 1 zég\‘}
Y4 R1010 8,3Y 2 o o BSEL <0> BSELO E7 CPU_PVRGD a9 14 56 201, 201,
s 0 ) 201 66 9 CPU BSEL<1> BSEL1 SLP* ESB _CPUSLP_ L 14 66
NO STUFE | NO STUEE wo@m CPU BSEL<2> 838 |pskl2 psi<lyBDI0 TP _CPU PSI_L IR1022 'R1020
R1093 R1011! 'R1012 27.4 27.4
w1 0 _XDP_TCK 154.9, Jélui 5u/|§ 1/ 20W 1/ 20W
1/ ZR/\FN %/{:ZOW 2201 2 201
R1094 201, 2201
w1510 XDP_TRST L 1,5\25/,82 , PLACE_NEARS: 1
1/20 L ngzo. 1 Hl§§§ AE43:12.7 mm
ot i % k Hi g ate i
ISYNC MVASTER=K99 M._B SYNC DATE:O47 08, 2010
CPU FSB
d} Appl e Inc. 5 8467
S 3.3.0
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6

4

(CPU CORE POVER)
— =PPVCORE SO_CPU ¢ 1 12 e — =PP1V05_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 &3 U1000 AD30 ¢ &AP38 Uul1o000 P12 Ha2 Ul1000( awa E23 U1000( |eee Y8 Ul000( &=
BB30 BGA M8 E32 BGA AB28 AN37 BGA P14 F42 BGA AV36 E25 BGA ARL7 AK6 BGA AE3
B24 (7LLOF§8) K16 N33 (3 OF 8) AB30 AL37 (?.LOF§8) AB1O D42 (4LLOE8) AT36 N21 (5 033) ARIO AK8 (6 OF_8) AR3
B22 Lo K18 MB2 ws Y28 c33 o5 ADL4 D44 T AY34 23 & 2 ANL7 AHB & 3 AN3
Ho2 [ V20 133 L(/I3 — Y30 B32 [ AC11 E44 [ |_AB3 | oS a5 AN19 AHB a5 AL3
H4 > 8 120 K32 ! AK26 H36 > 8 AC13 M2 > 8 |_AWBS 4 121 3 8 AL1T7 AE6 2 8 AVB
F22 > | P20 J33 2 8 AH26 P F36 > | AB12 K42 > | AV34 L23 s : AL19 AF8 s 5 AU3
E24 ¥ o V16 & VB3 E ! AF26 G35 X o AB14 V42 X o 125 o AWM 7 AP6 r o B4
D24 & o vig Va2 28 AK28 E34 E o AALL T42 E 8 BD36 321 Z o AN AP8 Z o BC3
D22 bl © Ti6 w33 W o AK30 E33 a® AALZ P42 a BE36 323 ol o AULT ANB o © BE2
M2 ; 118 132 o ; AHR28 E35 ; Y14 ADA2 ; BC33 J25 ; AUL9 AMB ; BA3
MR4 9 P16 R33 ) AHBO | D32 9 AKLO AB42 9 BA33 Vel ] BC17 AY6 S Gl
K22 \ P18 P32 - AF28 K36 \ AF10 Y42 \ 31 w3 . BC19 AVD . El
K24 N AD20 AD32 ({‘ AE30 N35 N AK12 AK42 N 9 W25 N BAL7 AU N AW
V22 ‘_' AB20 AC33 . AP26 P L35 ‘_' AK14 AHA2 ‘_| 27 U21 ‘_' BA19 AV6 ‘_' BAL
V24 . Y20 AB32 — vce |_AMRE J35 . A1l AF42 . 31 w3 ; ci5 AU . A39
T22 8, ADLE AA3S ; AP28 vi&s 8, A1 AP42 8, E31 w25 8‘ a1 AT6 | yss 8 A4l
T24 AD18 Y32 8‘ AP3 P P V36 AH14 AMA2 R7 R21 H10 AT8 A31
p22 g AB16 AK32 ANVPS P36 g AGL1 AY42 g @9 R23 g Gl5 BD6 g A7
P24 AB18 AJ33 g ANMBO Uu3s AGL3 AVA2 E27 R25 E15 BC9 A29
AD22 6 Y16 AH32 6 AY26 P R35 6 AF12 AT42 6 E29 AC21 6 MLO BB6 6 A21
AD24 1, Y18 AG33 AV26 AB36 1, AFE14 AV44 1, N31 AC23 | N15 BA9 . A23
AB22 § AK20 AF32 b AT26 SAC35 g AELL AY44 g 131 AC25 § L15 c3 g 25
AB24 AK16 AE33 g AY28 ‘,_A&f;_ AE13 BB42 J31 AA21 J15 B4 AlT
Y22 AK18 AR33 AY30 AK36 AP10 BA43 N7 AA23 M2 fe<) Al9
Y24 AH20 AP32 AV28 AF36 ARL1 N29 AA25 T10 E3 ALS
AK22 AF20 AN33 AV30 SAI35 AR13 H38 127 Al21 W5 D2 All
AK24 AH16 ANVB2 AT28 ‘,_Amf;_ AP12 K7 L29 AJ23 Uls N3 A9
AH22 Vool v AH18 AL33 AT30 P AE35 AN11 > E39 J27 AJ25 R15 L3 AS
AH4 AF16 AY32 BI26 AP36 | VCCP VCCP_AN13 N39 J29 AGR1 T12 J3 A7
AF22 AF18 AV32 Voo BB26 ‘,_Amf;_ AL1l VB8 WB1 AR3 AD10 WB 1
AF24 AP20 AB3 Bes| (CPU | O PONER 1. 05V) AL35 ALL3 ) 139 ver AR5 Y10 W =
AP22 ANRQ AT32 =PP1V05_S0_CPU i u 1 c13 AULL 139 W9 AE21 ACIS R3
AP24 AP1 AT34 N37 Bl4 AUL3 > W89 U3l AE23 AALS AC3
ANR2 APlg BD;Z L37 4500 TTA ( bef ore Va: st abl e) B12 N7 U39 R31 AE25 AD12 AA3
ANVR4 AMLE BB32 K38 2500 mA (after VCC stable) H12 N9 138 wr ARR1 Y12
AY22 AML8 B26 J37 Hi4 L7 > R39 u29 AR23 AH10 =
AY24 AY20 B30 VB7 < Gl1 L9 ._Amﬂ_ R27 AR5 AJ1S
AV22 AV20 B28 V38 Gl13 W LAC30 | R29 AN21 AGL5
AV24 AT20 H26 u37 F12 Vo pAA39 | \/gg AC31 AN23 | VSS VSS| AE15
AT22 AY16 F26 VCCP |_R37 Fl4 Uz Y38 AA31 AN2S AH12
AT24 AY18 D26 P38 E11 0] g A 39 AT AL21 AMLO
BD22 AV16 H28 AC37 E13 R7 IA&& AC29 AL23 ARLS
BD24 AV18 H30 |_AB38 ¢ D14 R9 LAG39 | AA2T AL25 AN15
BB22 AT16 F28 AA3T D12 ACT IAEQQ AA29 AWR1 AL1S
BB24 AT18 EF30 _A&_B_‘ K10 AC AR37 AJ31 AWP3 AML2
B20 BD20 D30 AJ3T N11 AAT ._A&E_ AG31 AWPS AT10
B18 BB20 D28 AG37 N13 AA9 ,Agg AE31 AU21 AWL5
B16 BD16 M6 AF38 M4 AT ._ANB_B_ AJ27 AUR3 AULS
H20 BD18 K26 (CPU I NTERNAL PLL POVER 1.5V) 111 AJ9 LAL30 | AL29 ARS AY12
F20 BB16 M8 B34 =PP1V5_S0_CPU 812 L13 AGT L AVBT ART BC21 AWML
D20 BB18 MBO veea( 130 mA K12 AGD LANBO | AGR9 BC23 AWL3
H16 AP14 K28 K14 AET AU3T AE27 BX25 AV12
H18 AMLA K30 BD8 CPU_VI D<0> 12 54 68 Ji1 AE9 L AU39 AE29 BA21 AT12
E16 AY14 V26 BC7 CPU_VI D<1> 12 54 68 J13 AR? LAT38 AR31 BA23 BC15
F18 AV14 T26 BB10 CPU VI D<2> oo 2 54 56 V10 AR9 \ BD38 AR2T BA25 BA15
D18 AT14 P26 \Y VI D<3> 12 54 66 P10 AN7. BD40 AR29 cl9 BC11
D16 BD14 V28 BCS CPU VI D<4> 12 54 66 Wil ANO BCA1 AN31 a1z
M20 BB14 V30 BB4 CPU_VI D<5> oD 12 54 8 w3 ALT ) BA39 AL31 Gl7 BB12
128 AY4 CPU_VI D<6> [Ty 12 54 60 V12 ALY B36 AN27. Gl9 BA11l
T30 V14 A33 D36 AN29Y E17 BA13
P28 VCCSENSE_BD12 _ CPU_VCCSENSE_P PLACE \EAR=UL000. BD12: 25. 4 mm ull A3 H3a AL27 E19 B6
P30 u13 NB6 AL29 N7 He
AD26 VSSSE! Bclz  CPU VCCSENSE N o[ 5 o5 T14 N34 |_AWB1 4 N19 lc)
AB26 PLACE_NEAR=U1000. BC13: 25. 4 nm R11 K34 AU31 L17 E6
Y26 IR1101 136 AT 119 EQ
100 V34 AWR9 Ji7 D6
%‘éow T34 AR7 219 M6
5201 P34 AR9 W7 M8
AD36 BC31 W9 K6
Y36 BA31 Ul7 K8
= AD34 BC27 ul9 s
AB34 BC29 R17 V6
Y34 BA27 R19 V]
AK34 BA29 ACLT T6
AH36 5 ACL9 T8
AH34 3 AALT P6
AF34 1 AALQ P8
LAR35 | 1 AJ1T AD6
AMB6 @3 Al19 ADB
@5 AGL7 AB6
= AGL9 ABS
SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010
CPU Power & G ound
s g em e
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w0 SPRVOORE SO CPU - g 270uF. 32x 10uF 0603, 28x 2. 2uF 0402 + 40x 2. 2uF 0402
e e T
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL |
| PLACE ON OPPOSI TE S| 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\'NE( I | O\lS
1 C1200 1C1201 1 C1202 1 C1203 1 C1204 1 C1205 1 C1206 1 C1207 1 C1208 1 C1209
' TOLF o= AW —— AW —— 1 —— QWF o= AW o= AW —— 1 —— QWF o= AW :
! T &nv 2 &Y 2 &Y 2 &l 2 &l 2 GiY 2 &Y 2 &l 2 &l 2 Giv ! wor > CPY VDO 6> — | M/P6_VID<O..6> pomy oo
| 603 603 603 603 603 603 603 603 603 603 | - =
| |
R L _ 1
[Tt et -
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl 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 :
! 1OUF —— 10UF ——= 10UF —= 19UF —— 10UF —— 10UF —— 10UF —= 10UF —— 10UF —— 10UF !
| 5 s%“v 5 s%“v 5 s%“v 5 s%“v 5 s%“v 5 s%“v 5 s%“v 5 s%“v 5 s%“v 5 s%“v |
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
| 603 603 603 603 603 603 603 603 603 603 I
| |
T —
e e -
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl 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 - ToUF — ToUF — TOUF —L ToUF - ToUF - ToUF — TOUF —L ToUF - ToUF I
I S % S 8% S 8% S 8% S 8% S % S % S 8% S 8% S % |
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
R L _ 1
[Tl tlelie el el -
| | e =PP1V5_S0_CPU 1x 10uF, 1x 0. OluF
| LAYOUT NOTE: CRI TI CAL CRI Tl CAL |
| PLACE ON CPPCSI TE SI DE OF CPU L& 230 0 853 | L1281 T T TS T 1
| 1 LAYOUT NOTE:
9UF e ! uE g O10F | |
| 5 6.3V 5 6.3V | 623V 5 5 0V |
| &5 &5 | B B | PLACE C1281 NEAR PIN B34 OF U1000 |
| | | o o o L L _______
R L _ 1 1
e el -A
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL |
| PLACE ON OPPOSI TE SI DE OF CPU OV T_TABLE| OMT TABLE| OM T TABLE| OM T _TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OV T TABLE| OM T TABLE| QM T TABLE|
1C1240 1Cl1241 1Cl1242 1C1243 1C1244 1C1245 1 Cl1246 1 C1247 1C1248 1C1249
| 2. 2UF 2 2UF — 2. 2UF — 2 2UF L Z2UF 2 2UF 2 2UF — 2 2UF L Z2UF 2 2UF |
| S % 8% 8% 3% S 8% 8% S 8% 3% 3% S % |
. G i O O . . . O . O . S VCCP (CPU |/ O DECOUPLI 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 Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL | OM T TABLE| OM T TABLE| OM T _TABLE| OM T _TABLE| OM T TABLE| 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 1C1288
1 C1250 1 C1251 1 C1252 1 C1253 1 C1254 1 C1255 1 C1256 1 C1257 1 C1258 1 C1259 2,2UF =2 2UF L2 20F  ——220F  ——220F 2;,2UF
| 2. 2UF — 2 2UF - 2 2UF —L 2 3UF —L 2 2UF — 2 2UF — 2 2UF —L 2 J3UF —L 2 2UF — 2 3UF | 2 B3 2 B3 2 B3 2 6% 2 B3 2 B3
| 2 %03/ﬂv 2 %03/0V 2 %03/ﬂv 2 %03/ﬂv 2 %03/ﬂv 2 %03/ﬂv 2 %03/ﬂv 2 %03/ﬂv 2 %03/ﬂv 2 %03/ﬂv | 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF
| %gMLF 402- LF %g-u: %g-u: 402- LF %gMLF 402- LF %g-u: %g-u: %g-u: I
| | J_
e _J =
e et -
| |
LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
|
| PLACE ON OPPCSI TE SI DE OF CPU OM T _TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T _TABLE : CRI Tl CAL OM T TABLE| OM T TABLE| OM T _TABLE| OM T _TABLE| OM T TABLE| OM T TABLE
1 C1260 1 C1261 1 C1262 1 C1263 1 C1264 1 C1265 1 C1266 1 C1267 C12901t, [|+Cl291 1 C1292 1 C1293 C1294 1 C1295 1 C1296
| 2 2UF L 27OUF L 275UF L 7°50F L 25UF L 275UF L 27OUF L 2750F | 270U+ —— 2 2UF L 2°5UF L 2OUF L 2OUF L 2°5UF 2 2UF
| 20% 20% 20% 20% - 20% 20% 20% 20% | 20% -1 20% 20% 20% 20% — 20% 20%
2 Gian 2 & 2 & 2 & 2 & 2 Geian 2 S 2 S 2 2 S 2 S 2 S 2 S 2 Gt 2 S
| 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF | CAS BI Sl 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF
| |
b e e ettt - - - r=! | LAYoUT NOTEE T T T T T oo T o | J--
1 | PLACE C1290 CLOSE TO CPU |
, PLACE C1283-Cl1288 CLOSE TO FSB ADDRESS PINS |
e PLACE C1291- C1296 CLOSE TO FSB DATA PI NS K
A e R b A SR R g
- |
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 |
| 7S S SIS e
| 2 ¥t 2% 1
| CASE- B4- SM CASE- B4- SM CASE- B4- SM CASE- B4- SM |
|
|
___________________________________________________ J
l K99 M_B SYNC DATE=(02/11/ 2010
i CPU Decoupling & VID
d} Appl e I nc. 051-8467
8 3.3.0
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66 14 10 (TR

M cr o2- XDP Connect or

NOTE: This is not the standard XDP pi nout.

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

s _=PP3V3_S0_XDP

» _=PP1V05_S0_XDP
XDP XDP_CONN
R1315! CRI Tl CAL
54.9 J1300
1/ 20 DF40C- 60DS- 0. 4V
201 F- ST- SM HF
2 2
1
O O
o soqgry—XDP_BPM L<5> OBSEN_AQ —s—10 01" ot OBSEN 0 JTAG MCP_TDO am e
o 108 XDP_BPM L<4> OBSEN A1l > 00 6 OBSEN _C1 JTAG MCP_TRST L 10
-—— —— L
o soqay—XDP_BPM L<3> OBSDATA_AQ -——" 82 10 g OBSDATA_ (0 TP_XDP_OBSDATA_CO
o 10 TR XDP_BPM L<2> OBSDATA_ A1 - 11 00 12 o OBSDATA_C1 TP_XDP_OBSDATA C1
- e 13| 14 -
o 10 y—XDP_BPM L<1> OBSDATA_A2 -5 82 16 OBSDATA_C2 TP_XDP_OBSDATA_C2
o 10 o XDP_BPM L<0> OBSDATA A3 > 00118 o OBSDATA_C3 TP_XDP_OBSDATA_C3
e 19| 20 -
O O
TP_XDP_OBSEN BO OBSEN BO Gl 2L 00 22 s OBSEN DO JTAG MCP_TDI 19
TP_XDP_OBSEN Bl OBSEN B1 210 012 o OBSEN_D1 JTAG _MCP_TNS 1
25 26
O O
TP_XDP_OBSDATA BO CBSDATA_BO —_ 2100l 28 o COBSDATA_DO TP_XDP_OBSDATA DO
TP_XDP_OBSDATA_B1 OBSDATA_B1 - 205130 OBSDATA_DI TP_XDP_OBSDATA_D1
31 32
oP TP_XDP_OBSDATA_B2 COBSDATA_B2 -3 82 31 OBSDATA_D? TP_XDP_OBSDATA_ D2
R1399 TP_XDP_OBSDATA_B3 OBSDATA_B3 PAEE D EECP 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 s OP
i XDP_OBS20 HOOK1 10012 o L TPCLK#/ HOOKS — FSB_CLK | TP_N am = o R1303
1 VCC_0BS_AB 43 5 5l 44 VCC_OBS_CD A
1 T PM LATRI GGER L HOOK2 - 45) 00 46 g RESET#/ HOOK6 s XDP_CPURST_L 1
% JTAG MCP_TCK HOOK3 - ool o DBR#/ HOOK?Z XDP_DBRESET_L oo o 2 5
a9 o s0 NOTE: XDP_DBRESET L nust be pul | ed-uUp to 3.3V. %
2pry—=1 2C_XDP_SDA SDA =10 01 2 o DO XDP_TDO ame s
gary_=1 2C XDP_SCL scL - 00 TRSTn XDP_TRST_L o
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o 2 MVEM A DMVK7> ANS |\oovp 7 MCLKOA 0_ _..——@: N2To ™ VEM A CLK_N<O> 2 27 2 o7 o 20 VEM B DMVK7> AR3 [ \pove_7 AT15
@——‘w _ U —_ * <1>
o7 27 qoom—NVEM A DVEGB> o, VD | voOWD_6 o7 29 @_NL___J_‘__W‘KVE NDQML_6 M.:sutl* ﬁm g g I|:<(1)> 28 20 32 67
o g MEMA DVEB> o ARD Jhoaw s noson 11 APLSy  MEM A CS L<l> oy oo MEM B DVES> o AY9 [voou s MSIAOT =SS =R — o e
o7 2 MEM A DMk4> MDQWD_4 MSOA 020y NVEM A CS L<0> mom 26 27 52 o7 2 21 20 _=PP1V5R1V35_ SW MCP_MEM o7 20 @M‘W MDQVL_4 AT17
v o MEMA DMES> o 7127 | vocto 2 D V=Y v S g wona s ATLT g VEMB QOT<1> gy
o7 20 ﬁm Dwki; MDQW_2 nooToA_1] APL4 ﬁm ﬁ gﬁéi 20 27 32 o7 R1510Q%| &z N'VEEM Dwki; MDQML_2 MOOTIA 0L ——— g NEM B LDI=<U> ___qoom, 20 20 22 o0
67 26 @——‘W MDQVD_1 M:DTOA—U—‘——@ 26 27 32 67 40'1%, 67 28 @——‘m MDQML_1 MCKE1A 1 AT24 NMEM B CKE<1> 21 28 29 32 67
o7 20 @—NVEM A DVEO> o A7 vowvo_o 12003 o2 gy VEM B DMEO> o ARSS | vpovi_0 NOKELA O VEM B CKE<O>
voeon o ALy MEM A CKESL> oy ouoe o o o 28, s o) S
vekeoa of AVEE S NEM A CKE<0> oy 21 26 27 52 o7 o MCP_IVEM_COMI:-Z3NDvem cove_anp
o MCP_IVEM_COME-2/DDvem cove_ vod
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OM T_TABLE
m&%gg%l
SYI 11
> PEG CLKREQ L V1 |PEA CLKREQ/ GPI O 49 PEO_REFCLK P| Y2 o PEG CLK100M P oD s
u PEO_REFOLK NLYE g  PEG CLKIOOMN ~ mmoes
o m—AP_CLKREQ L - PEB_CLKREQ'/ GPI O_50 PEL REFOLK_P| V2 PCl E_CLK100M AP_P -
V3 T PCI E_CLK100M AP_N m@
N ENET CLKREQ L w PEC CLKREQH GPI O 51 PE1_REFCLK_N| o Cl CLK100 o
PE2_REFCLK_P| TP_PCl E CLK100M PE2P
u7 . - - ‘Ur"— PEO ports are Gen2-capabl e. 4 RCs: 4x, x2, x1, x1
PO E_ WAKE L - PE_WAKE' PE2_REFOLK N == g TP PCIE CLK100M PE2N PE1 ports are Genl-only. 2 RCs: x1. x1
. =PEG D2R P<4> Y4 | peo Rrxa P (/) pE0_Tx4_p| Y3 > =PEG R2D C P<4> o »
s —=PEG D2R N<4> - 5 PEO_RX4_N (n PEO_TX4_N| - =PEG R2D C N<4> o °
s —PEG D2R P<5> AA9 | peg rxs_p PE0_Txs_P| AAT o =PEG RP?D_C P<5> oD If PEO[3:0] are not used,
s m»>—=PEG D2R N<5> - AAB PEO_RX5_N LIJ PEO_TX5_N =PE D N<5> ° +VI O_PE_AVDDO and +VI O PE_DVDDO can be GND
wou - PAE AP DORP g A feer mop nd PELTXO PLAZ o  POEAPRODCP e
PCI E_AP_D2R N - PCI E_AP_R2D C N
v D - PEL_RX0_N D— PELTXON ———p——— = A B2 = = —————q@op =« o If PEO[4:5] and PEL[0:1] are not used,
TP_PCIE_PE1_D2RP - 7 lPEL_RXLP PEL_Tx1_p| Y8 TP_PCIE PE4_R2D CP +VI O_PE_AVDD1 and +VI O PE_DVDD1 can be GND
TP_PCI E_PE1_D2RN PE1_RX1_N PE1_TX1_N| 9 > TP_PCI E_PE4_R2D_CN
»» _PP3V3_SO_MCP_PLL_HVDD *
WO | .3 3v_pLL_HvOD PEX_RsT* ;U6 PCI E RESET_L 2

25 _PP1V PLL_PEXSATA  AGLO |,yi0pLL_pE
+VI O PLL_PE
+VI O PLL_PE

AHLO |,y 0 pLL_xREF xS
LT |.vi o PLL_XREF_XS 1
HI2 | v o pLL_XREF_XS

PCl

AEL0 |.vi0 pLL_sATA
ELL |.viopLL_sATA

F12 1.viopLL_saTA
AF10 |.viopLL_H
FI1 |sviop v pEx0_TERM P| U5 s MCP_PEXO_TERMP
R1610*
2. 49K
1%
1/ 20w
M
201 2

PLACE_NEAR=U1400. U5: 12. 7 nm
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68 9

68 9

68 9

68 9

68 9

68 9

68 9

68 9

68 9

68 9

68 9

68 9

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

DDC Mode Pul |

NOTE: DP_AUX_CH1 al so requires pull-downs if used for
I f unused no pulls

dual - nrode Di spl ayPort
are necessary,

if used for

only pull-ups are necessary.

(DP++) .
TMDS/ HDM only then

|

68 17

68 17 o, AUX _CH1 P
@ G AUX_CH1_N ‘_.Fﬁg

68 17 o,

downs

R1710 100K 1 2 DP_1G AUX CHO P

RI7171 100K 1 2 o% TT2Z0W ™ 20T " H5 1 G AUX_CHO_N
5% 17Z20W VF 20T

L R1712100K1 2 DP_I G AUX _CH1 P

RI1I713 100K 1 2 5% T720W ™M 201 pp | G AUX_CHI N
5% 17Z20W VF 20T

GPl O Pul |

=PP3V3_S0_MCP_GPI O
R1780 10K 1 2

8 18 19

SATARDRVR

Ups

A _EN w

[ /81 10K 1 2

5% 17 20W VF 20T

AUD | P_PERI PHERAL DET ; ,; 5

[ 782 10K 1 2

5% 1720W M 20T

M KEY_ M C LOAD DET w

Current nunbers from

5% 17 20W VF 20T

MCP89 AO1 Bring-Up Support docunent

8

7

24

PP3V3_S0_MCP_DAC

OM T_TABLE

V%01

SYMBOL 5 OF 11
+3. 3V_RGBDAC

RGB_DAC_VREF

X

DDC_CLKO/ GPI O_38
DDC_DATAO/ GPI O_39

30 ¢ AUD | P_PERI PHERAL DET am e
M KEY_M C LOAD DET

I g M KEY M C LOAD DET e B

140 mA K30

, _TP_MCP_RGB_DAC VREF J29

1G MO_P<3> H27

@@ G MO _N<3> =' J27
| M.O_P<2> D26

an | M.O_N<2> ‘_QG

I

M.O_P<1>
M.O_N<1>

n

26

M.O_P<0>
M.O_N<0>

{

3

M.1_P<3>
M1 N<3>

n

27

M1 P<2>
M1 N<2>

m

27

I

M1 P<1>
M1 N<1>

4

g

|

24

23

24

24 8

6e @
3 B [28 BB 8% B8 88 B8
O O O OO 55 DO OO O
IR IRINIY

M.1_P<0>
1 N<O>

o
o
5
S

I

|
| G HPD1
ARDRVR_A_EN

(@l @] 0}

o8 17 QEM“SZT
AUX_CHO_N

o,

%% Q3

g

8

E29

29

PP3V3_S0_NCP_PLL_DP_USB
210 mA 180 mA | L23
V23
30 ma L L22
VB2

=PP1V05_SO_MCP PLL_| FP
50 M L25
PP1V0O5_S0_MCP_PLL_CORE L26
160 mA 40 ma [ M6
L27
60 MAtTVB7
L28
40 mMA T VPS
20 mA L24
NBA

=PP3V3R1V8_SO0_MCP_| FP_VDD

180 mA

CKPLUS_WAI VE=Pwr Ter n2Gnd %
CKPLUS_WAI VE=Pwr Ter n2Gnd

=PP1V05_S0_MCP_DPO_VDD

160 mA

(MCP89_TDP_EDP_Bri ngup_Tar get s_Appl e. pdf,

B26

A27

A26

DPO_3_P/ TMDSO_TXC_P
DPO_3_N TMDSO_TXC N
DPO_2_P/ TMDSO_TX0_P
DPO_2_N/ TMDSO_TX0_N
DPO_1_P/ TMDSO_TX1_P
DPO_1_N TMDSO_TX1_N
DPO_0_P/ TMDSO_TX2_P
DPO_0_N TMDSO_TX2_N

DP1_3_P/ TMDSOB_TXC_P
DP1_3_N TMDSOB_TXC N
DP1_2_P/ TMDSO_TX3_P
DP1_2_N TMDSO_TX3_N
DP1_1_P/ TMDSO_TX4_P
DP1_1_N TMDSO_TX4_N
DP1_0_P/ TVMDSO_TX5_P
DP1_0_N TMDSO_TX5_N

FLAT PANEL

HPLUG_DETO/ GPI O_20
HPLUG_DET1/ GPI O_21
HPLUG_DET2/ GPI O_22

DDC_CLK2/ DP_AUX_CHO_P DDC_
DDC_DATA2/ DP_AUX_CHO_N

DDC_CLK3/ DP_AUX_CHL_P
DDC_DATA3/ DP_AUX_CH1_N

+3. 3V_PLL_DPO LCD_BKL_CTL/ GPI O 57
+3. 3V_PLL_DPO LCD_BKL_ON GPI O_59
LCD_PANEL_PWR/ GPI O_58

+3.3V_PLL_USB
+3.3V_PLL_USB

+VI O_PLL_I| FPAB
+VI O_PLL_I| FPAB

+VI O_PLL_CORE_LEG
+VI O_PLL_CORE_LEG

+VI O_PLL_SPPLLO
+VI O_PLL_SPPLLO

+VI O_PLL_V
+VI O_PLL_V

+VI O_PLL_NV
+VI O_PLL_NV

+VDD_| FPA
+VDD_| FPB

+VI O_DPO
+VI O_DPO
+VI O_DPO

DDC_DATAL1/ GPl O_41

| FPA_TXC_P|
| FPA_TXC_|

K24

> =MCP_| FPA_TXC P oo ©
=MCP_| FPA_TXC N

| FPA_TXDO_P
| FPA_TXDO_N|

| FPA_TXD1_P
| FPA_TXDL_N|

| FPA_TXD2_P
| FPA_TXD2_N|

| FPA_TXD3_P
| FPA_TXD3_N|
| FPB_TXC_P|
| FPB_TXC_N|

| FPB_TXD4_P
| FPB_TXD4_N|

| FPB_TXD5_P
| FPB_TXD5_N|

| FPB_TXD6_P
| FPB_TXD6_N|

| FPB_TXD7_P
| FPB_TXD7_N|

CLK1/ GPI O_40

| FPAB_VPROBE|

- o ¢
B23

- =MCP_| FPA_TXD P<0> oo o

- =MCP_| FPA_TXD N<0> o
D23 =MCP_| FPA_TXD P<1> .
E23 : =MCP_| FPA_TXD N<1> @@ .
F23 =MCP_| FPA TXD P<2> .
&3 : =MCP_| FPA_TXD N<2> @m .
H23 =MCP_| FPA_TXD P<3> .
J23 : =MCP_| FPA_TXD N<3> m@ .
J24 =MCP_| FPB_TXC P .
24 : =MCP_I FPB_TXC N @m .
_gﬂj*_..=—@ MCP_| FPB_TXD_P<0> .

- =MCP_| FPB_TXD N<0> oD -
E24 MCP_| FPB_TXD P<1> .

D24 ..' MCP_| FPB_TXD _N<1> @m .
Q24 MCP_| FPB TXD_P<2> o
MCP_| FPB_TXD N<2> .
J26 =MCP_| FPB TXD P<3> .
K26 : =MCP_| FPB_TXD N<3> m@ .
J30 =MCP_| FPAB_DDC CLK .
Fz0_® —MCP_| FPAB_DDGC DATA o

gy — ML T VAD AR DA D

|

(GMUX_I NT)
B30 LCD | G BKLT PWM °
LCD 1 G BKLT_EN °
> LCD | G PWR EN oo © s

21 MCP_| FPAB_VPROBE

| FPAB_RSET]

TMDSO_VPRCBE]
TMDSO_RSET

B21 MCP_| FPAB_RSET o 2 e
H29 MCP_TMDSO_VPROBE oD 24 o0
K27 MCP_TMDSO_RSET o 2 o0

dat ed August 5, 2009).

K6/ K69 EDP currents used.

Ckay to float all

RGB DAC Di sabl e:

RGB_DAC si gnal s.
DDC_CLKO/ DDC_DATAO pul | -ups still
Connect +3.3V_RGBDAC pin to G\D.

NOTE: No Conposite/ S-Video/ Conponent Vi deo support on MCP89

required (or

Interface Mde

use as GPICs).

MCP Si gnal TVDS/ HDM LVDS

=MCP_| FPA_TXC_P/ N TMDS_| G TXC_P/ N LVDS_ | G A_CLK_P/ N
=MCP_| FPA_TXD_P/ N<O> | TMDS_I G_TXD_P/ N<O>| LVDS_| G_A_DATA_P/ N<O>
=MCP_I FPA_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| LVDS_| G_A_DATA_P/ N<1>|
=MCP_| FPA_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<2>| LVDS_| G_A_DATA_P/ N<2>
=MCP_| FPA_TXD_P/ N<3> | ( UNUSED) LVDS_| G_A_DATA_P/ N<3>
=MCP_| FPB_TXC_P/ N ( UNUSED) LVDS_I G B_CLK_P/ N
=MCP_| FPB_TXD_P/ N<O> | TMDS_I G_TXD_P/ N<3>| LVDS_| G_B_DATA_P/ N<O>
=MCP_I FPB_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<4>| LVDS_| G_B_DATA_P/ N<1>|
=MCP_I FPB_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<5>| LVDS_| G_B_DATA_P/ N<2>|
=MCP_| FPB_TXD_P/ N<3> | ( UNUSED) LVDS_| G_B_DATA_P/ N<3>
=MCP_I FPAB_DDC_CLK TMDS_I G_DDC_CLK LVDS_| G DDC_CLK
=MCP_| FPAB_DDC_DATA TMVMDS_| G_DDC_DATA LVDS_ | G _DDC_DATA
LVDS: Power +VDD | FPx at 1.8V

TMDS: Power +VDD_| FPx at 3.3V

o1 S — e TS
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Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

OM T_TABLE

%1

_ External A
SYMBOL 6 OF
s ATA_HDD_R2D_C P AFL | sara_no_Tx_p i H usso_p| E21 B EXTA_P -
68 35 @% SATA_AO0_TX_N USBO_ _“%@ 36 69
© AirPort (PCle M ni-Card)
o 3 @%‘% SATA_AO_RX_N " 9 useL Pl F21 o USB MN P an o
oo y—oATA HDD D2R P~~~ g A lsatA AORXP - o USBILN - gug USB MNI N = oo
TS CGeyser Trackpad/ Keyboard
Q USB2_P| E20 USB_TPAD P 47 69 72
@ g usez_N D20 ._.' > USB TPAD N @E v 72
« » o SATA ODD R2D C P o "2 Isata m tx P a External C
68 9 @% SATA_A1_TX_N %&7P%~%@ 9 69
< - L uses_N USB_EXTC N
« » > SATA_CDD_D2R N - AF5 | sata a1 RN M = Bl uet oot h —
o o [y SATA_ODD D2R P - SATA_AL_RX_P I— c usea_p| A20 USB BT P 73 6o =PP3V3_S5_MCP_GPI O 510
< Ns s (Al ge UBBIN oD
0 Caner a/ External E 1R1851
(7)) - £ 0 usss_p| 21 o o USB CANERA P o w 8, 2K
- AGE | SATA LED*/ GPI O 30 ] USB5_| omp—USB CAVERA N B 7 e 1/ 20w
) E SD Car d/ Expr essCar d 2201
w MCP_SATA TERMP AGA | sata TERW - 4 uses_P) _%8_‘_.%@ -
S0 usB6_N USB_SDCARD N D = w0 .
a =T 2
1R1805 S g Lo EXTERNAL D R1850
249K o use7_p| H20 USB EXTD P 707 00 | S
/5w - o use7_N_J20 e B EXTD N D v ig)lév
250 V6 | 5o 3 H14 ’
::.65 USB_OC0*/ GPI O_25, - USB EXTA OC L
AV | ¢ o0 o USB_aci*/ aPl 0 26| CL2 o USB EXTD OC L -
= HI5 | om c b
AK3E | 295 use_rei as_ang L19 « MCP_USB_RBI AS_GND
- C -
%9 - Ravi _vrer| BIS o MCP RGMI VREE . 'R1860
1%
ENET_RXD<0> C15 | ram 1 _rxoo 5 rav 1 _Txpo| F15 TP_ENET_TXD<0> 2w
7”@—"—a7—ENEr RXD<1> HL7 | rav 1 Rt >m Ram | _Txoi| F17 TP_ENET_TXD<1> ,201
00 @%‘m RGM | _RXD2 59 RGM | _TXD2 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 =
2 200 ZPP3V3 ENET R E@ ENET_RX_CTRL ; AT5 | ravi | _RXCTL RGM | _TXCTL o TP ENET TX CTRL
1
R1§91_(3 ‘o ENET ENERGY DET ~ _JF17 lraui_inRiGPIO 35 Rram | _wog E15 TP_ENET_MDC
1/ 20 - _PP3V3_ENET_MCP_PLL_MAC 1 RaM |_wpi g HL8 ._.' ENET_MDI O s o o
201, 20 M [ 918 | .53 3v pLL_mac pua BUE_25Mz| J14 TP MCP CLK25M BUFO R
1 MCP_M | _COVP_VDD K15 | ram 1 _covp_vop g
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 GPlIO).
- +3. 3V_PLL_MAC DUAL must remain connected to 3.3V RMGT rail .
RGM | _COVP_VDD/ _GND nust remain 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
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K6/ K69 EDP currents used.
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=PP3V3_S0_MCP_GPI O ;17 15 10

o
OM T_TABLE
- R1961
Ei?g b
IVCL 01 1/20w
22 s =PP3V3R1V5_SO0_MCP_HDA J12 SYMBOL 7 OF 11 B3 o o R129250
70 mMA +VDD_HDA HDA_SDATA_OUT| - s 10 HDA SDOUT R LAAAZ HDA SDOUT @ 7 7 e
70 mA 5%
1/ 20W
. R1951 4
Rl%qg o » - rmyHDA_SDI NO - HAGOATALI N0 HD A roa BT B4 o 0w HDA BIT CLK R 1 e HDA BI T QLK oy 57 o
1/ 20W 1720w
i £ Rig52
o MCP_HDA PULLDN_COWP A5 HPAPULLDN cowe HoA RESET A g 010 HDA RST R L 1 2 HDARST L fomyisre
5%
1/ 20W
R1953 % T T O r el N NV e T |
oA sind A4 w1 HDA_SYNG R 1025 2 HDA_SYNC oy 7 o760 : BUF_SI O CLK Frequency
uSw | Frequency |Hpa SsyNC |
201 | -
o ey LPC AD<0> R1910 22 1 2 LPC AD R<0> HL |\ pc aoo (1 PY) pc SER RAD  ga LPC SERI RQ B— | 24 NMHz 1 !
i g LPC AD<1> RIGLT 22 1W’V\/\/—smw—w:—zm—"‘—p[r 2T PCAD R<l> e PO liecami (1P 0 - D | |
w50 qary LPC AD<2> RIQI2 22 4, \\V2 5% o LPCADRe2> g M liec e (1py R1960 | 14.31818 Mz 0 !
o gy LPC AD<3> RIGIZ 22 1,z o 720w LPC AD R<3> LPC_ADS (1 PY) LP( : Lre FRAVEES LPC FRAME R L H 2 LPC FRANE L oy 7o a0 | [
o A
1/ 20W
= _MLB_RAM CFGL F2 | p */ GPI O 43 B S e s s s - — - - - - - - == 9
GpRD ) |
{ (1 PD) LPCiRESEF*CFS - LPC RESET_L oy 1 25 0 | Bl OS Boot Sel ect |
o 7 rmy—PM CLKRUN_ L F1 | Lpc_cLkrUN'/ GPI 042 (1PY) eccikol F4 g LPC CLK33M SMC R oo 25 e : |/ F | LPC_FRANVE# :
2 SMC WAKE SCI_L D14 | o pver/aPi0 31 ~ M sC vooEno/ GPi 0 47| ALl MCP_CPU_VTT_EN L 10 | LPC 0 !
=0 PP3VS GB RTC 1 PM LATRI GGER L EXT_SM */ GPI O_32 QM SC_VDDENL/ GPI O 48 F1d - M.B RAM CFGD 19 ! I
w7 m—AUD | 2C INT L - 6 | p20GATE GPI O 55 :I: & M SC_VDDEN2/ GPI O_17] Eﬁ - M B _RAM CFQ2 10 | SPI 1 |
o SMC _RUNTI ME SCI _L KBRDRSTI N*/ GPI 0 56 | T &€ M SC_VDDEN3/ GPI O_18 Pl SMC_ADAPTER EN 39 40 58 |
1 1 P D= e P . ) . ) m- |
R%ngOK 591%%1 S M sC vDDEN/ GPI O 19| GIT o o LPCPLUS_GPI O %719 n | NOTE: MCP89 does not support FWH, only |
va3S 2 Hoow » > PM_PURBTN_ L o HL2d pureTie (1 PU-S5) NEM_VED_SEL/ G 045 0 gy MP_MEM VDD SEL_1VS g » | LPC ROMs.  So Apple designs will |
201, 5201 25 PM_SYSRST_ DEBX L RSTBTN* (| PU- S5) FANCTLO/ GPI 0 61| D8 - M.B _RAM CFG3 19 | _ngt_u_se_ I:PE:_fo_r _BEOLRS"‘f gvgril_de_. il
FANRPMD/ GPI O_60/ MGPI O_2| Eg - MVEM EVENT L am o
D18 . FANCTL1/ GPI O_62 - ENET_LOW PWR 19 |- - - - - -~ - - 7= - - === 1
RTC RST L - RTC_RST FANRPML/ GPI O_63/ MPI O 3| C7 g SDCARD_RESET %,g s | SPI Frequency Sel ect !
5 PM RSMRST_L - 18 | PureD sB (1PD)  sLps3 A8 PM SLP_S3_L oD 7 @ o 50 ! !
2 m—MP_PS_PVWRGD - 50 |PvReD (1PD) SLFLRNGT*ECQ - PM SLP_RMGT_L oD = | Frequency] SPI _DOJ SPI _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 | . |
w0 o MCP_VAKE REQ L - | MoP_wakE_REQ MCPVIDO/ PO 13| =5 g VCP x: &gz o 0 = of Intel’s SLP_Sa# 31.2 0 1 |
PM BATLOW L A9 MCP_VI D1/ GPI O_14] - MCP. oD © 5 X | .
HDA CQut put Caps v BMBALONL M g o> Voo 1 00 0 19 E5 MV Do D i gna | Mz |
o MCP_MEM VDD_EN 211 | vop VEMDD_EN cPI 0 44 MCP_VI DB/ GPI O 16| DB g MCP_VI D<3> o> o 5 | 42.7 Mz 1 0 |
For EM Reduction on HDA interface o MCP_MVEM VTT_EN =L | VEWTT_EN Pl 0 45 sPl_csor/ario 1o H10 SPI_CSO_R_L oo e ! 62.5 Miz 1 1 !
Gl8 sPl_ak P01l B o SPI_CLK R 4160 ! ' !
HDA SDOUT R 1o 6o SM | NTRUDER L - | NTRUDER* M SC o Do os B SPI M SO D> | |
HDABIT GK R e FI XME: AUD_| PHS_SW TCH EN WAS GPI O 2 sPl_paerio oo E14 g SPI_MOSI_R % o | NOTE: éz & 62 Mz use EAiT—REAE- command. |
HDA RST RL s w015 qom SMC_| G THROTTLE L B ruraeios E1 MOP_SPKR i__ _ _Straps not_provided on this page.
HDA_SYNC R 10 6 o 107 @@—AUD_| PHS SW TCH_EN palill =N [vetyytpsypaipge SPKRI GPI O_1 - o
22 10 GEXVCORE_PWR _EN - F9 MGPU_PI C2/ GPI O 23 THERM DI ODE_P| 2 - MCP_THMDI ODE P oo s 7 1R197
Cllgogl):’(lg 1 Cl?o‘r;’:% 1 45 41 10 7y SPI ROM USE_M.B a2 | MoPU P Bl GPI O 24 THerm DI ooe N DL - MCP_THMVDI ODE N oo 5 970
20T 2P JTAG MCP TDI D12 | rac 1o (10 e ako S SMBUS _MCP_0_CLK . Voow MP_SPKR.
Vel V3] » -5 T (1P SVB_DATAOL CB gy SMBUS_MCP_O_DATA 2200 ¥ 0 = USER node (Normal boot node)
feo 5% - JTAG MNCP_TDO - ITAG TDO B <D 2
*—517 - SMVB_CLK1/ MSMVB_CL| - SMBUS MCP_1_CLK 42 69 1 = SAFE nopde (For ROVSI P recovery)
13 JTAG MCP_TNB - JTAG_TMS (I PU) v DATAL NeEve DaTAl B o SVBUS MCP 1 DATA D>
1 C1951 1 C1953 13 JTAG MCP TRST_L E12 1 37ac TRST (1PD) oy - Do % D 2 = Connects to SMC for automatic recovery.
— 1u/op|: 109p|: - o JTAG MCP_TCK e JTAG ToK SMB_ALERT*/ GPl O_64 - AP_PVWR_EN D> 10 34 58
2 2% —F 2 Tl sus aweos M PM CLK32K_SUSCLK R g s o
201 201 25 MCP_CLK25M XTALI N - XTALI N
EE 517 TesT_mooe_eN A6 MCP_TEST_MODE_EN
J_ 25 MCP_CLK25M XTALOUT - XTALOUT PKG_TEST (Bég ;
= - o RTC_CLK32K XTALIN - CB:ig XTALI N_RTC PKG TEST2 - NO STUFF e _=PP3V3_S3_MCP GPl O
2 qgn_RTC_CLK32K_XTALQUT - XTALOUT_RTC 1R1959 1R1966 IR1975 DRAM CFG3: H ORAM P2 | DRAM CFGO: H
K K % R1976 |'R1978 R1957
GPI O Pul | - Ups/ Down sz (g AL IO o e, U
u - pS S 105!12 %UQOK 5201 5201 5201 1/ 28% % W i nlt Ier nal ~9K % W
fgggﬁ gg MCP. g: 8 1’2@%”2 z%iw B[ % putt-up. 226
= MCP o
=PP3V3_SO_NMCP_GPI O ¢ 1 10 = s et
R1991 10K 1 2 SMC | G THROTTLE L 444 £ » MB RAM CFGL
[O871 10K 1 2 o TTZ0W W 20T A5 | pHS SW TCH EN ;40 5 » _MLB_RAM CFQ0
[990 100K 1/\/\’\N\//\/2 5% TTZ0W W 20T oExVOORE PWR EN o DRAM CFG3: |_1 DRAM CFG2: L DRAM CFGL: |_1 DRAM _CFQO: L
OB 100 A T T T T o e e Ri9TE] [R97 Ri9se] [H1958
5% 5% 5% 5%
10K - - - 1/ 20w 1/20wW 1/ 20w 1/20wW
+RES8 ot 2wz R - Pl at f or m Speci fi ¢ Connecti ons AR AR
5% 1I7Z20W VF 20T T
R1965
| 10K
RIBEE Lo it o vy MILEVENIL o w0 LPC RESET L 143% 2 LPC PURDWN L gy oo L
[980 10K 1 ‘AN 2 o 20w M 20T SHCARD RESET 193 ugﬁw B
R1992 100k 5% 1720w M 20T 201 me VAGTER=KOO NLE SYNC DAIE=04/ 08/ 2010
| 1 2 MCP_VI D<0> NVCP
AN~y - 105 PM SLP S4 L — PMSLP S5 L (o
199 100K 5% 1720W 20T FCP 1o 55 58 39 19 7 E_WFBKSE= 39
RT3 100K+ Y\ s O : b S ; HDA,_LPC & ..
RTIOD 100K 1V V5 50 T20W 20T \ep Vi Dage e NOTE: . MCP SLP_S5# si gnal has.the 051 8467
- NN 55T 70w 20T w0 behavi or of Inte’s SLP_S4# si gnal Appl e I nc. il
R1998 20K 1 2 SPI_M SO 10 41 60 S 3.3.0
VWS zow 20T NOTI CE OF PROPRI ETARY PROPERTY:
R1996 10K 1 /\/\/\/2 AP_PWR EN 19 34 58 THE_| NEORMAT] ON_CONTAI NED HEREI N | S THE
5% 1720W VF 20T P 'Rl ETARY Pl ERTY _OF APPLE COMPUTER, | NC.
TI;!ETF‘CBESSCR AGREES TO THE FOLLOW NG 19 G: 110
—< O MAI NTAIN THI S DOCUMVENT | N CONFI DENCE
, ‘ 111 NOT T REVEAL OR PUBLIGM 1T I N WHELE GR 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 19 OF 74
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NOTE:

23 8

23 14

23

23

23

23 19

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

dynami 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 @

V10

s _PP3V3_G3_RTC Al8
? yA )

27 (S L20

200 K20

Ji5

. =PP3V3_S5_MCP

40 mA

VP %01

SYMBOL 8 OF 11

+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

+VDD_MEI

=PP1V5R1V35_SW MCP_NMEM

PONER |
8888,
BEdo

AJ15

AK7

AJ6

AJ13

AJ14

ALI1

AL12

AL14

AL15

AL17

AL18

AL20

AL21

AL26

AL27

AL29

+VDD_MEI

AL30

+VDD_DUAL_RMGT
+VDD_DUAL_RMGT

+3. 3V_DUAL_RMGT|
+3. 3V_DUAL_RMGT|

K17 =PPOV9_ENET. MCP_ RMVGT . o,

AL7 =PP3V3_ENET. MCP RMGT & 4,z

8

7

controll ed by MCP89 GPI Gs.
OM T_TABLE
A%,
2 s _=PPVCORE_SO_MCP SYMBOL B OF 11 =PPVCORE SW MCP_GFX 22 24
8450 nA (0. 85V) N7 | +vpp,_ VDD_OCRE 15350 mA (0. 85V)
2300 A s Nﬁ +VDD_COREA +VDD_CORE Eg
+VDD_COREA +VDD_COREI
RI2 | ,ypp corea +vop_ocores|_ M
P9 +VDD_COREA +VDD_ COREI Y23
R8 +VDD_COREA +VDD_COREI e
N4 | ,voD corea +vop_cores| AB23
R5 +VDD_COREA +VDD_COREI MLI
R3 +VDD_COREA +VDD_ COREI ML2
P3 | .vop_corea +vop_oores|_L8
P4 +VDD_COREA +VDD_COREI M8
P8 | .vop corea +vop_cores] MLO
R2 | .vop corea +vop_cores] L10
P1 +VDD_COREA +VDD_ COREI M6
R9 | ,vop corea +vop_cores| L12
N5 +VDD_COREA +VDD_COREI K10
NIO +VDD_COREA +VDD_ COREI K7
P10 | ,vpp corea +vop_cores|_ML
RI +VDD_COREA +VDD_COREI K8
P2 +VDD_COREA +VDD_COREI K5
R4 | ,vop corea +vop_oores|_L9
N8 +VDD_COREA +VDD_COREI M8
RI0 | ,vpp_corea +vop_ocores|_J4
PS5 | VDD COREA s +vpD_cores] M
AD24 +VDD70CREA +VDD_ COREI L11
R7 | .vDD_ COREA e +vDD_cores|_L2
P6 +VDD_COREA +VDD_COREI J2
R6 | vop_corea +vop_cores| I 1
NOTE: VDD _COREx_SENSE si gnal s shoul d NOT AB24 | ,ypp_corea m +vpD_cores] 7
be used for renote sensing unless AC24 | ,.vpp_corea +vpD_cores| VD
COREA/ COREB are powered by separate PI1 |.vop corea +vpp_cores| L4
regul ators. P12 | ,ypp coren +vDD_ocores|_ L3
| nst ead connect regul ator sense point P7 | ,voo_corea +vDD_cores| I3
as close to COREB FET as possi bl e. RIT | .voo_corea +vop_cores] KLT
AD23 | \\ypp corea +voD_oores|_J 6
Y24 | ,\ob_corea D— +vop_cores| L2
AA24 +VDD_COREA +VDD_CORE! L1
NI2 +VDD_COREA +VDD_ COREI J5
ADL7 +VDD_COREA +VDD_ COREI L6
ADL8 | ,vpp_corea +vop_cores| K4
ADI9 | +von comer Voo coren] V23
AD20 +VDD70CREA +VDD70CRF V17
ADZ1 | ,vpp_coreA +vpD_cores| V19
AD22 +VDD70CREA +VDD70CRF Vig
U24 | .yop_oorea +vop_oores| V20
V24 | yop_corea +vpD_cores| V21
+VDD_COREA +VDD_COREI V22
TI1 ].vop_corea +vop_cores| AB21
T12 +VDD70CREA +VDD70CRF Y17
Ul +VDD70CREA +VDD70CRF Y18
VIT | vob_corea +vpD_cores| Y19
N +vpD_ccreg] Y20
TP_MCP_VDDCOREA SENSEP U9 | .vDb COREA SENSE +vDD_oores| Y21
TP_MCP_VDDCOREA SENSEN UB | cnp._OOREA. SENSE +vDD_cores]_Y22
» o _=PP1V05_S0_MCP_PE_DVDD +vDD_cores| AB22
400 MA AD8 | ,vi o pE_DVDD +vpp_cores| ABL7
(PEO[ 5: OPE1[ 1: 0]) AD6 |11 o PE_DVDD +vpD_cores| AB18
ACB | ,vi 0 PE DVDD +voD_cores| ABL9
AC9 | .vi o PE_DVDD +vop_cores] AB20
ADO | .1 o PE DVDD +vpDp_cores| L13
AC7 | 1\i 0 PE_DVDD +vop_cores| L14
ACIO |,y o PE DVDD +vop_cores] ML3
AD7 | ,\i o PE_DVDD +vop_cores|_ ML4
ADI1 |,y o pe_ovop
28%2 +VI O_PE_DVDD
ACTZ | W OPEDD oo cores sense{ 39 TP MOP VDDCOREB SENSEP
AD12 |,y o PE DVDD GND_COREB_SENSE]| TP_MCP_VDDCOREB_SENSEN
AEI2 +VI O_PE_DVDD
» _PP1VO5_S0_NCP_PE_AVDD PP1V05_S0_NCP_SATA_AVDD .,
1000 MA Aﬁig +VI O_PE_AVDD +VI O_SATA_AVI 2(';? 300 mA
(PEO[5: 0], PE1[1:0]) ABIO | 1y, 8*5?’2% ™ 8*2?12*23 AF7
V12 | .o pe avoD +vi 0_saTA_AvpD AF8
WL T +VI O_PE_AVDD +VI O_SATA_AVI A
W2\ O_PE_AVDD +VI O_SATA_AVI AGS
Y11 |,y 0opPe AvoD +vi 0_saTA_AvpD AF9
AX%? +VI O_PE_AVDD +V1 O_SATA_AvDD AG7
ARIZ | o g—zg—’/:g Apy [=EPLVOS_SO_MCP_SATA DVDD . -
ABIL | v o PE AVDD +VI O_SATA_DVI AT 100 mA
ABIZ | .0 pe AVDD +VI O_SATA_DVI A
— +VI O_SATA_DVI
+vi 0_saTA_pvoo AD4
+vi 0_saTA_pvoD AC3
+V1 O_SATA_Dvop AA
+vi 0_SaTA_pvoD ASS
+v1 0_SaTA_pvop ADS
+V1 0_SATA_pvop A6
+vi 0_saTA_pvoo ACL
+V1 O_SATA_Dvop AC2

August 5, 2009) .

K6/ K69 EDP currents used.

AL34

OM T_TABLE

AT10

AE4

K37

AL25

T36

T37

AB2

AB4

C40

B5

AE8

AVB4

AC20

AES

AT16

AB5

NG4

AT2

AWL6

D7

B2

37

D16

K39

B7

L15

Y10

MCEERLY

SYMBOL 10 OF 11

Xo 1

OM T_TABLE
V0%,
Gl3 B16 SYMBOL 11 OF 11 B36
E10 E16 AB37
B10 AP16 AE2
ANBZ AL36 AL7
AU25 GI9 D13
AY38 AAZT T39
W K16 A
AULO K28 AB7
D10 D25 AFB6
3T ALIG ACL7
AL3T APZ AFB
031 &5 AC33 ]
AT31 K25 [AWLO |
AFBT E31 W7 1
ANDS GIi6 39
AT AP13 AB39
AAZD 22 AFB9
ANLG AP28 ALS
AE3T AT28 AVBY
AU3Z HI6 ANLO
ALY AFB3 ABS
GI0 AT22 N39O
B22 ALS 36
B19 AAL N37
B34 AP37 AE29
E22 ] A\D |
ACI8 HI9 AUZ8
K34 A3 E19
AL22 AFB 16
AP36 35 | 9P ¥
34 R31 A2
P31 A5 T34
G\ [T2T AP39 ANDZ
o5 AB33 D31
B31 B25 AE30
AU4 U0 T8
AATD VB4 ML6
V8 UI9 M5
ATIO K12 ML7
AT13 E34 ML
AR AL28 MLO
AP19 AE3Z VPO
A38 AT39 MO T
AT34 AP5 AET7
AE39 1 V6
AALB D34 W —
AT25 E25 AP2
AVBT K36 ALIO
23 D19 AP3Z
D22 Y1 UI8
\B6 13| T7
) AC22 VBT
V7 o2 AL39
AC23 &3] T31
AP22 K19 NBT
ANL3 (€4 AARLT
AP31 B2 T10
AU T5 K33
ALI9 ACI9 E13
AL ANBT ALI3
AAZ0 AL37 AP7
E28 AULG UL7
ABA AB34 3
B28 20 AK3Z
AVAD 22 AR35
D28 AVB6 6
o8 ALZ 7
36 C1 7
AE36 E39 V8
D37 ANG
SYNC VASTER=KOO M.B SYNC_DATE=04/ 08/ 2010
MCP Power & Ground
d} Appl e Inc. 5 8467
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NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 20 OF 110
Il NOT TO REPRODUCE OR COPY I T
VAL mans resoaes o INWREREEITTO0 OF 74

6

2

1




C2300 hel ps reduce input rail
droop during Q300 turn-on.

o =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

CRcl:gls%A(l)_ @300
1
1002U'.>:A, P ORI TI CAL Part STMFS4854N
N 9STMFS4855NS Type N- Channel
1206-1
l_D@DF%OO Rds(on) 10 mOhm @. 2V
= b o Loading | 4.3 A (EDP)
o _=PP5V_S3_MCPDDRFET 13 N2 NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
a 1 C2305 @
Vv - 0. 1UF i
U2305 T (%;é\gM F Ti]2]s J(s
SLGSAPO31 402 te
s 10 > MOP_MEM_ VDD_EN 2 |en  TOFN ds MCPDDRFET_SENSE g o
oRITI caL G (“C'G ’;’E?AVS’:TFO Voo PPLV5R1V35_ SW MCP
MERNELAES e T 1o s o REBE e (or
. BASE= (OR 1.35V)
'R2305 e Done 2 TP MCPVEM DONE — =PP1VBRIV35_SW NCP_NEM ., .
560K oo 57@" - 4250 mA
;’io"" NV Requirements:
220 - Mn Ranp-Up Tine: 20 uS (10%to 90%
<R1> - Max Ranp-Up Time: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tinme (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.
Gated Rail Savings: 120mwW

2 s =PP5V_S3_MCPDDRFET

R2350"
10K
2%
1/ 20W
WV

201,

MEMVTT_EN L 5 <]

DI MM CKE d anps

CKE nust be held
CRI Tl CAL

z

3 NMEM A _CKE<O>

Cl anps enabl e before MCP89 MEMVDD rai |
355 Cl anps rel ease after
Cl anps al so di scharge VIT rail

FU%]T?%\%ZXXG @355/ @356 chosen for |ow output capacitance.

low to keep nenory in self-refresh.
switched of f.

via termnation resistor

CBD 15 26 27 32 67

1%

SONIRISRY ol

SOD- VESM HF

ol T3 7o

1 (TR VCP_VEM V EN

6  NEM A CKE<1>

LB 15 26 27 32 67

2| (ol
S
. \Qﬁ
NO STUBS on
CRI TI CAL

=
%

gﬁm
&
0]

3 NMEM B CKE<O>

CKE si gnal s!

LB 15 28 29 32 67

6 NEM B CKE<1>

LB 15 28 29 32 67

MCP89 MEMVDD is up and CKEs are driven by MCP89.
on each CKE signal

on DIMWM

SYNC NVASTER=K99 M.B

SYNC _DATE=04/08/ 2010

MCP89 Menory Rail Gati ng
BTG ROV s |
d} Appl e Inc. I,!gsi 8467 ) D
° 3.3.0
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=PPVCORE _SO_MCPGFXFET

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

XW2400
SM

=PP5V_S0_MCPFSBFET

Bl

EN

CNFG S|

\Y

U2405
SLGBAPO33
TDFN

d

1 552 MCPCORESO_VSEN P oo =5 7
CRI TI CAL

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

o o XV2401
1 5%2 MCPCORESO _VSEN N oo s 72

[y

1
2

o

0

a

MCPGEX_GATE

PLACE_NEAR=C2400.2:1 mm

@
)

Q400

T8 Part Si 4838BDY

cis

g So-8 Loading | 15.35 A (EDP)

CRITI CAL Type N- Channel

gzﬁsggBDY Rds(on) 3.2 nOhm @. 5V

Zil

CRI TI CAL

(G driven to VCO

PPVCORE _SW MCP_GFX
mm

TP_MCPGFX_ DONE

Ranp Time (ENto 1V, uS): 43.9 + 0.6943 * Cl(pF)

iohete =i
— =PPVCORE SW MCP_GFX . 24

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

- Max Ranp-Up Tine: 1500 uS (ENABLE to 90%

- FET Ron <= 2.5 nChns

NOTE: nVidi a reconmends | nfi neon BSCO20NO3MS f or

Gated Rail Savings: 860mwW

SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010
MCP89 GFX Core Rail Gating
THE | NFORMATI ON CONTAI NED HEREI N | S THE

P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

DI RG, NOVEET sz |
d} Appl e | nc. 051- 8467 | D
cl 3.3.0
THE POSESSOR AGREES TO THE FOLLOW NG
IV ALL RI GHTS RESERVED 22 O: 74
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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 PP1V0O5_ SO0 _MCP_PE_AVDD ,,
8450 mA (0. 85V) 800 mMA 1YY Y L2 R- : 00 mA
oM T TABLE l oM ¥ aBLE VOLTAGEST. 05V
1 1 1 1 1 1 1 1 1
gL 115201 11 $AR02 11208 I1G2RP4 [1G2RPS I1G2RP6 1G2RP7 ' G2RP8 C2560:| |:C2561|1C2550 |1 C2562 |1 C2563 |1 C2564 |1 C2565 |: C2566
2% — T 79% - 2% 1= 9% - 9% - 9% - 9% - R 0% 1OUE _-— = 4.07UF f— 4.07UF f— 1.DOUF f— 1.DOUF f— 0.01UF — 0.01UF 0.01UF
6. 3V 4v .3V .3V .3V .3V .3V .3V .3V 20% 20% 20% 0% 0% 0% 0% 0%
X5R 2 2 X5R-1 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 622 5 5 4V 2 4V 5 8% 5 8% 5 [ 5 [ —F [
603-1 402 0201 201 201 201 201 201 201 X5R X5R-1 X5R-1 X5R X5R X5R X5R X5R
603-1 402 402 0201 0201 201 201 201
MCP Menory Power L2567 = MCP 1. 05V SATA Anal og Power D
2 20 15 =PP1VER1V35_SW MCP_MEM 30- OHM 5A PP1VO5_ SO MCP_SATA AVDD ,,
4300 mA (1.5V) Al MRCREGRVY B 300 mMA
C25101: 1C2511 [tC2512 [1C2513 ([t C2514 |1 C2515 |1 C2516 |1C2517 |+C2518 JiC2519 om Tc;'%%%l 2568 | 2569
470 L Lo TuFT L0 1UF -0 TUF 0o 1UF 0 -0 TUF -0 1UF —— 0 TUF —— 0. 1UF 0. 1UF kL P 5eRe TR
p 0%, 508, 5%, 5%, 5%, 5%, 5%, 0%, 0%, 200 —— —— 20% 694
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%,
402 201 201 201 201 201 201 201 201 201 505’(?? z(ngr 1 5(8?
= 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 20140 _=PP1VO5_S0_MCP_FSB . =PP1V05_S0_MCP_PLL_UF 220- OHAM 2. 2A PP1VO5 SO _MCP_PLL_FSBMEM ..
2000 mA 200 mMA 555 mA L 1Y YY L2 R : 70 MA —
OM T_TABLE 0603 VOLTAGE=T. 05V
5201 1C2521 [t C2522 (1 C2523 C2524 1 1 C2525 C25701 1C2571 [t C2672 |1 C2573
O%‘g"oi, — =4 7UF %GXDOUF ‘:%LdgnOUF 4, 7%;7 —_ %.dgnOUF 4. 7%;7 . - (é)d?lw - (é)d?lw —4 %)dcélUF
6. 3V 4v .3V .3V Vv .3V Vv .3V .3V .3V
e I - 2 356 —F &5 S I ) PLACE NEAR=R2570. 1: 50 mSo} 2—|_ R2570 |2 %k 2 xR 2 xR
GND MCP PLL_FSB —A /\59//\,2
= N DTH=0. 25 1718w 1
= = RSOV 11 CAL ofb2 =
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 mA 1Y YY L2 - : 325 M
0603 VOLTAGE=T. 05V
1C2526 [t C2527 C2528 1 1 C2529 C25751 1C2576 [t C2577 [1C2578 |1 C2579 C
—L 0. 1TUF 0. TUF 47 7UF 0. 1TUF 477UF L0 TUF L0 1TUF -0 1UF -0 1TUF
S :|'2 5%, ZSMI :|'2 R 2%'2‘|' S S S S W%
X5R X5R X5R-1 X5R X5R-1 X5R X5R X5R X5R
201 201 402 201 402 201 201 201 201
o = 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
2+ _=PP1VO5_S0_MCP_PE_DVDD s _=PP1V0O5_S0_MCP_SATA DVDD 220- OHAM 2. 2A PP1VO5_ SO _MCP PLL_CORE 1
200 M o 100 mA 1YY Y L2 - : 160 mA
0603 VOLTAGE=T. 05V
C2530:/C25381 1 C2531 |1 C2532 |1 C253i C253|1_E C2535 C2536 1 1 C2537 C2580i 1C2581 [t C2582 [1C2583 |1C2584
477UF =4 7UF L LT OUF —— 1. OUF —— 0. TUFL 0. TU~— 0. TUF 477U 0. 1TUF 477U L 0. TUF~ L0 1TUF L0 1UF -0 1TUF
BT ST TR L eER T, i ‘Ij 5%, ‘Ij 5%, - S % 2%'2‘|' T, 8% T, 8% T, 8% T, &% -
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 L
MCP 3.3V PCl e/ SATA 1/0 PLL Power THRSO MCP 3.3V PLL Power
MCP 1. 05V Menory DLL Power s _=PP3V3_SO_NCP_HVDD . =PP3V3 S0 _MCP PLL_UF  FERR-240- OHV 200MA PP3V3 SO MCP_PLL HVDD
155 =PP1VO5_SO_MCP_MRCLK DLL 30 mA 260 M 1 2 . a : 50 mA
550 mA 0402 VOLTAGE=S. 3V
C2540 1 C2541 1 1 C2542 CRI TI CAL HvDDLDO ADJ | C2590 ¢ 1 C2591
4708 —— 278 Q. LuF™ MOPHVDD: P2VS VCPWDCD-ZEZSS/S s OM T TABLE R2591:| 4 74F 0., 1UF
X5R-1 2 (leg\l\/A 2 2 %:é\éM R2590 1. 0UF —— LJ2_590 665K Sern 2 2 Copm
402 603 402 105§ T 2Q% —— 1 25w 603 402
1/ 20W 652K 2 M C5365- 2. 5V o
B = 201, 0201 Ivin Ovour(s <F§£11§ B
= P2V8HVDD EN 3len ncl4 P2V8HVDD 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. 79 — — Q. JuF - —Q. luF —— 0. 1uF Qs UF 4. 708 05, UF <Rb> Vout = 0.8V (Ra + Rb) / Rb, Rb ~ 320kChrms
622 A A 28V A 28V A 26V —F 26V 622 A A 0%,
CERM CERM CERM CERM CERM CERM X5R
603 402 402 402 402 603 201
= PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
L 1 35352988 1 1C, M C5366, LDO REG, 2. 5V, 150MA, SC70 U2590 CRI Tl 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_T1 CAL NCP
240 mA 20100 _PP3V3_G3 RTC L2595 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 OTH=0: 2 210 mA
4. 7985 (2)8.0/1uF 4708 0603 AGE=3. 3V
83V oy 83V C25951 1C2596 [t C2597
gy 2 2 gosm gy ? 4. 7%5 L (i)g/lUF L gg/luF
629v T, 38 T, 8
= PLACE_NEAR=R2595. 1: 50 i | cggg“—r R0253%5 2 cEsm 2 cEgm
= D MCP_PLL_DP_USB : 2
MCP 3.3V MAC/ SMU Power Lﬁ@mﬂM\,
A =PP3V3_ENET MP_RMGT MCP 3.3V MAC PLL POMER CRITI CAL NeEo : A = A
200 : L2555 SYNC VASTER=KOO M.B SYNC_DATE=04/ 08/ 2010
, =PP3V3_ENET_MCP PLL_MAC FERR-240- OHV+200MA  pp3v3 ENET_MCP PLL_MAC NP St d d L
1 .
C%575§ ) ) 8:215";’4 20 M VN RER W BHES: 20 m andar Decoupl I ng
29% 28% 1C2556 051- 8467
R 2 &, 2 7UF 0. TUF Apple Inc. o=
603 402 20% 20% ®
gz |2 B 3.3.0
603 402 NOTI CE OF PROPRI ETARY PROPERTY:
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MCP GFX Core Power
22 20 _=PPVCORE _SW MCP_GFX
15350 mA (0. 85V)
M T_TABLE MCP 3. 3V RGBDAC Power
001 1C2601 [+ C2602 (1 C2603 (1 C2604 |1C2605 |1C2606 |1C2607 |[+C2608 [1C2609 |1C2610 |1C2611 |1C2612 :
U — —+—4 7UF —1 0UF ——1 0UF —-0 22UF ——0 22UF ——0 1UF —— O.D/lUF f— O.D/lUF f— O.D/lUF = O.D/lUF = O.D/lUF 0] D/lUF _ PP3V3 SO0 MCP DAC .
N A 8% 8% 8% 8% 5% SR SR SR SR 5% 5% = 140 mA
X5R 2 2 X5R-1 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
603-T 202 0201 0201 201 201 201 201 201 201 201 201 201
1/ 200 . . .
£ oM If RGBDAC is used, requires ferrite (155S0382)
2| plus 1x 4.7uF 0603 & 1x 0. 1uF 0402 cap.
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
MCP 1. 05V Di spl ayPort Power =
e =PP1VO5_S0_MCP_DPO_VDD
160 mA
C26401 1C2641
4. 72L§F; EOO%IUF
2 2
X5ffb¥) b
MCP_| FPAB _RSET
NO STUFF

o [NCP_| FPAB_VPROBE
NO STUFF IR2655
655i 1K

o 17 _MCOP_TMDSO_RSET
o 17 _MCOP_TNVDSO_VPROBE
NO_STUFF IR2650
C26501 1K ¥
0. 611125 %‘éow 0. Gllkgg %‘éow
2 2 1
5t 2 5t 2

K6/ K69 EDP currents used.

SYNC _DATE=04/08/ 2010

SYNC MASTER=K99 M_B

ort
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RTC Cryst al

R2810
19 D> RTC CLK32K XTALOUT o 1 o 2 RTC CLK32K XTALOUT R ®
NORZS;;_F; 1’%?”” CRI Tl CAL
10.0M 20 Y2810
120w 32. 768k =2
W 7%t 2o

0201 ,

19 (OOT} RTC CLK32K XTALIN

MCP 25MHz Cryst al

R2815
1o [Ty MCP_CLK25M XTALQUT o ANXA 2 MCP CLK25M XTALQUT R .
NO STUFF 5%
1/ 20w
RrR2816% M CRITICAL

201

M Y2815 =
1/ 20W 25. 0000M

W S 3. 22, 5V

201 .

2
19 T} 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

2850 4 MCP_PS PWRGD oo 0

st [T VR_PWRGOOD DELAY 2 A

Pl at f or m Reset Connecti ons
LPC Reset (Unbuffered)

R2881
1 LPC RESET L PLACEMENT_NOTE=PI ace close to Ul400 33 LPCPLUS RESET L .
5%
1’2%:‘” R238383
B 2 SMC LRESET L oD
PLACEMENT_NOTE=PI ace close to U400 1/52"{;\”
201
PCl E Reset (Unbuffered)
R2891
1 POl E RESET L AR A 2 PCA9557D RESET L oD =
D5k prse=rrre A
1/ 20w
R2893 261
1 0 2 BKLT PLT RST L oD o
5%
1/ 20w
26 R2§94
1 2 AP _RESET L Eza
5%
1/ 20w
R2895 261
ARA 2 SDCARD PLT RST L oo s
5%
1/ 20w
201
R2825
5 10 LPC CLK33M SMC R PLACEMENT_NOTE=PI ace close to Ul400 33 LPC CLK33M SMC .
5%
G Regze
o 1 2 LPC CLK33M LPCPLUS oD 7« e
5% PLACEMENT _NOTE=P| ace cl ose to U400
1/ 20w
201
R2829
o0 19 [Ty PM CLK32K SUSCLK R AR 2 PM CLK32K SUSCLK o = o
PLACEMENT_NOTE=P| ace cl ose to U1400 1/52"{;\”
WF
201
2 [rEy—PM SYSRST L
XDP
R2896 R2899 10K pul I -up to 3.3V SO inside MCP
[SYNC_IVASTER=( =
s 10 [Ty XDP_DBRESET L L0, .33 o\ SYSRST DEBOUNCE L — Nc MASTER=(K99 M.B SYNC DATE=(02/ 11/ 2010
S OB B Y T T SB M sc
1260w . ww 2899
201 Re897 20 Tour TG O
26% 1- 8467
it . o d} Appl e Inc. 051-846
Moe ) 0201 ®

SI LK_PART=SYS RST
PLACEMENT_NOTE=Pl ace R2897 on BOTTOM _L
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33 29 28 27 26 PRVREF S3 MEM VREFCA

33 20 28 27 26 __PPVREF_S33 MEM VREHDQ

C31Cl)_1C31 £

20/

0. 0.

CERM XgFE1 CERM XEFE1
20 20
av

R3100,249 5 \ema
1947 20\@01

a2 27 26 15 MEM A A<0K3

a2 27 26 15 MEM A A<13.7

32 27 26 15 MEM A A<234 3

a2 27 26 15 MEM A A<3K2

32 27 26 15 MEM A A<431 8

a2 27 26 15 MEM A_A<53.2
a2 27 26 15 MEM A A<6MVB

a2 27 26 15 MEM A _A<73

P
a2 27 26 15 MEM A _A<8-N8

a2 27 26 15 MEM A A<9MB
a2 27 26 15 MEM A A<1IMZ

67 32 27 26 15 VEM A BA<IK8
67 32 27 26 15 MEM A BA<2E3

w2 27 20 15 MEM A CKE@D |
7 32 27 26 15 MEM A CLK FP&Q
67 32 27 26 15 MEM A_Cl K_Gl<é
67 32 27 26 15 MEM A _CS lH@c‘
67 32 27 26 15 MEM A RASFE3C
67 32 27 26 15 MEM A CASCEBC
67 32 27 26 15 MEM A WE U—Bc

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

|||—

=7 S3_MEM A
05 92spleoelse] aotls  [csi0p
—— VOb— VDY 309% u
[T 2 CERM X5R- 1
g g 201
U3100 =
FBGA
oot Ul OM T_TABLE
RESET* g 0’\0
©
ZQ © ‘_||
o
A0 F‘é po| BVEM A DO<7> 45 4,
AL =9 oo1| CIVEM A_DO<1> 45 o
A2 © pe| C2VEM A _DQ<0> 4 o
A3 N pee| CBVEM A DO<3> ;5 4,
A4 nd ps| EVEM A DO<4> ;5 6,
A5 2 pos| EBVEM A_DQ<2> 15 o7
ro Y os| D2VEM A_DO<5> 1. «;
w7 Sc cor| EMVEM A DO<6- 1 o
a8 ©
A9 N oas|_C3MEM A DOS P<0> 4
IAL0/ AP .|.D3, M A Ne .
a1t oo [pD3MVEM A DGB 0> 15
Ao om Togs|_B7VEM A_DKO> 55 7
.|A7
BA0 o A7 NC
BA1
B2 | A3 NC
ICKE
2
il NG F1MEM A ODT<1> 4 5
cs FO VEM A CKE<1> 15 51
HO vem A zq0 46
e N7
RAS* [ J7 NGMEM A A<145> 45
ICAS*
-
vss —VSSQ—
brd e i i = S =

33 29 28 27 26

33 29 28 27 26 PRVREF S3 MEM VREFCA

PPVREF_S3, MEM VI

C3110tC3111

K9
E2
E9

EE

20,

0: 0.

CERM xgFE1 CERM XEFE1
20 20
av]

R3110,240 onvema zéi8

194/ 20\&01

% a2 27 20 15 MEM A A<OK3

o7 a2 27 26 15 MEM A A<1 7
o7 a2 27 26 15 MEM A A<24 3

et

o7 32 27 26 15 MEM A A<3K2

o7 a2 27 26 15 MEM A A<44 8

o7 a2 27 26 15 MEM A A<54.2
o7 a2 27 26 15 MEM A_A<63VB

o7 a2 27 26 15 MEM A_A<7MR
o7 32 27 26 15 MEM A A<8N8

o7 a2 27 26 15 MEM A _A<9MB

o7 a2 27 26 15 MEM A _A<107
o7 32 27 26 15 MEM A A<11IM7
o7 a2 27 26 15 MEM A A<13&7
o7 a2 27 26 15 MEM A _A<13N3

o7 a2 27 26 15 MEM A BA<Q2

o7 52 27 26 15 MEM A_BA<I$8
67 32 27 26 15 MEM A BA<2B3

o7 a2 27 26 21 15 MEM A CKE<®S

o7 a2 27 26 1s MEM A CLK FP&(

o7 32 27 26 15 MEM A CLK%E

26 27 32 67
67 32

26 27 32 67
67 32

a2 27 20 15 MEM A RAS F3 4
o7 32 27 26 15 MEM A _CAS, 353:
67 32 27 26 15 MEM A WE |—_|:3:

A10/ AP
A1l
A12/ BC*
A13

BAO
BA1
BA2

CKE

oK+
cs*
NC
RAS*

CAS*

ﬂ
m
=

Mr413128MBHX- 187

128MX8- SDRAM 1066 MHZ

g
g 45 83888883

:

2

B1
D8

F2

J9o
L1
L9
N1
B2

|||—

33 20 28 27 26 ___PRAVREF S3 MEM VREFCA

S3 MEM A 33 20 28 27 26 __PPVREF_S33 MEM VREH =PP|. S3_MEM A
1 ( 3 i N [2) )] N[O
l0_4]7][)|g C312)1C31%1 wf = UGS CQIULLILLI 1C3122
2 20 2080= g ——— Vob———  -VDDQ~ Qs TUF
SoTM XeR 1 Qe (2 X (. | 2 e xsr 1
= 20 2 g 201
= u3120 =
FBGA
o7 32 27 26 15 MEM A ODT<@P |opr W OM T_TABLE
20 20 27 26 15 MEM RESET N2 Jreser+ 0’\0
J_RSlZD 240 ovem A zed8 o 8 \—I|
194/ 20\801 o
| B3VEM A DO<8: = 3
mmi m;z;s o o7 a2 27 26 15 MEM A A<OK3 (a0 — poo| BAVEM A DO<19>
C2VEM A 9> e o752 27 20 15 MEM A A<IAL7 |ag = g pat| CIVEM A 17>
CBVEM A m;lz;s,jm o7 32 27 26 15 MEM A A<231.3 |p» 5 o] C2VEM A DO<23>
E3VEM A DO<10> 1 ¢ o7 a2 27 26 15 MEM A A<33K2 a3 N p| CBVEM A _DQ<20>
ESVEM A 11> 67 32 27 26 15 M A A<43 8 |ag R pou| E3VEM A 205
M A 13> e 67 32 27 26 15 MEM A _A<53.2 |a5 ' 2 pos| EBVEM A DQ<16>
ME?NEM A 13 15 67 7 32 27 26 15 MEM A A<6-MB |6 g . ocs|_D2VEM A 18>
| EIVEM A DQ<15> 45 47
o7 32 27 26 15 MEM A _A<7TMR (a7 S pqg7| EIVEM A DQ<21>
MEM A A<8N8 [ag 0
o7 32 27 26 15
C3MVEM A DQS P<1> 55 47 o7 a2 27 26 15 MEM A A<93MB a9 g oos|_ C3MVEM A DOS P<2> 4
ODBVEM A DOB N<1> 1567 67 32 27 26 15 MEM A A<10H la10/ AP s
87 67 32 27 26 15 MEM A A<1IM7 |a11 DQs* HDUSMEM A DS N<2> 45
 DIVEM A DVKEL> 35 67 o7 32 27 20 15 MEM A A<13€7 |a12/ BO* 87
A7 NC 67 32 27 26 15 MEM A A<13N3 |a13 DM TDQS| MEM A DVK2> 55 67
ol « | A7
o7 a2 27 26 15 MEM A _BA<QI2 |gao OB KA NC
MEM A BA<K8 [pa1
A3 67 32 27 26 15
— NC 67 32 27 26 15 MEM A_BA<2E3 |BA2 | A3 \e
o7 a2 27 26 21 15 MEM A _CKE<@S |cke
o7 52 27 26 15 MEM A_CLK P&Qex
| FLNEM A QDT<1> 15 26 27 52 o767 2 27 26 15 MEM A_CLK GRgex A
| FOMEM A OKE<1> 35 21 26 27 52 &7 e MEMA COT<L> 15 2o
HO vem A za1 26 o7 a2 27 26 1s MEM A CS IMB3cs+ = MEM A CKE<1> 15 24
| W MVEM A ZQe
'J\‘; o2 2720 s MEM A CS IHlLolnG FB veu n 260
2! Kﬂ MEM A A<14>3s 26 275207 \EM A RAS 3 ras* _m NEM A A<145
o7 22 27 20 15 MEM A CAS @ Jcas+
o 32 27 26 15 MEM A VE_LH3 Juer
Vvss —VSSQ—
b b4 e i i = 2 I 1 F

.||—

i A SN S
DDR3 DRAM Channel

35 20 28 27 26 __PRYREF_S3 MEM VREFCA
33 29 28 27 26 __PPVREF_S33 MEM VREH =PhL
| o ool do ol ey o
C31331C31i1 ol B 42BBBL 2SS ;[Su.uu 1(:341733 _—
0%% T 0 g —— VOb—~ - VDDQ” gg% ul
Grv o icerm xd1 | 2 CERM X5R- 1
B 5 5130
Ny FBGA
o7 32 27 20 15 MEM A ODT<@P |opr W OM T_TABLE
20 20 27 26 15 VEM RESET N2 Jreser+ 0’\0
R3130,240 2vema z&88 |50 8 —
194/ 2001 o él
57 a2 27 26 15 MEM A A<OK3 |a0 — ool BRVEM A DO<28> 16 &
o7 32 27 20 1s MEM A A<IA 7 |ag s g pot| CIVEM A DQ<25> ,; o
67 32 27 26 15 MEM A A<23.3 |a2 © DR C2VEM A 27> 15 67
o7 a2 27 20 15 MEM A A<3K2 a3 N b CBVEM A DQ<26> 45 ¢
67 32 27 26 15 MEM A_A<43 8 |aa B! pos| EVEM A_DQ<29> 45 ¢
o7 a2 27 20 15 MEM A A<53.2 a5 | 2 oos| EQVEM A_DO<24> 4. 4,
o7 52 27 20 15 MEM A A<6:MB |ag R ogs| D2VEM A DO<30> 45 o
67 32 27 26 15 MEM A_A<7MP |a7 é S oor| EIVEM A_DO<31> 1 o
o7 a2 27 20 15 MEM A A<8NB |ag 0
67 32 27 26 15 MEM A A<9MB a9 g pas| C3VEM A DS P<3> 45 o
67 32 27 26 15 MEM A A<10¥ |a10/ AP DG
. MVEM A N<3>
o 22 27 20 1s MEM A A<1IMZ |a11 st HD3VEM A DOS N<3> 15 6y
o7 32 27 20 15 MEM A A<12€7 |a12/ BC* B7
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MEM RESET N2 ~ o7 52 20 20 15 JE S SR w - o792 20 20 15 MEM B_CDT<@b |t I OV T_TABLE o7 52 29 20 1 MEM B_COT<@b |cpr I OM T_TABLE
o 20 w20 e RESET © 29 28 27 26 15 _VEM RESENZ. fReseT = g N~ B g N~ B
R3400 240 ovem s He 0 8 — R3410 zmc S ‘0_0| 20 28 27 26 152:/()EM_RESEF_NQCRESH* 2 © 20 28 27 26 152:i)EM_RESEr_N|2CRESEF* 2 ©
m%/\/y— ) L—M:/\/\/\,—— = zQ © R3429 2VEM B Z — R3430 2MEM B Z —
e l\l/g\/lzlgW,Zioﬁ 3 8 é B3VEM B_DQ<38> al 20w01 9 él 198 20m01 Rz g ' 1%aY20m01 Bz g '
o7 oz 20 20 1o b BT T a0 2 s MEM B_A<OK3 |ao - oo BVEM B DQ<43> 167 = K =X B = K a % B
o7 52 20 20 15 MEM B A<IA 7 |y =Q pot| CIVEM B DQ<33> 55 o NEM B A1l 7 | < CIVEM B DOS4 1~ o7 22 20 20 1 MEM B A<OK3 g ool BAVEM B DO<49> 15 o7 % 52 20 20 15 MEM B A<OKS g poo| BAVEM B DO<61> 4 o
o7 52 20 20 1s MEM B A<243 |np 5 o[ CAVEM B DO<35> 1o p 7 % %0 70 0 EU S P @A@\EM B DOz oo o792 20 20 15 MEM B A<1L7 |y =Q oQu| CIVEM B DO<53> 15 67 a7 32 20 20 15 MEM B A<IA7 Iy =9 oqu| CIVEM B DO<57> 45 4
o7 22 20 20 15 MEM B A<3K2 Jag ~ pe| CBVEM B DO<82> o er 7 7 " My B e 335 § & o COVEM B DAy o s MEMB A3 Lo o D[ CVEM B DOS55> 15 67 o7 2 20 20 15 MEM B A<2:43 |np o | CVEM B DO<58> 15
o7 22 20 20 15 MEM B A<ad 8 |ag O < b EMEM B DOSB7> 15, 7 e e N o EVEM B DOsads o o7 e MEM B ASIK2 N pa| CBVEM B DO<4B> 15 o7 o 52 20 20 s MEM B A<3K2 |ng N bcs| CBVEM B_DO<56> 15 o7
o7 22 20 20 15 MEM B A<54.2 |ng ] o[ EVEM B DO<36> 15 7 %22 Pl S S o "5 o EBVEM B DOsabo - s ws MEMB A<AdB lag DRz DQi[ EIVEM B DOSEO0> 15 67 7 2 20 20 15 MEM B A<4A 8 [ag 7R pos| EVEM B DO<59> 45
i 52 20 20 1s MEM B A<6:MB |ag R pes| D2VEM B DQ<34> o, & 22020 qum B AsMB |n o D - VEM B Docdes o7 32 20 20 15 MEM B _A<5%.2 |as ! oos| EQVEM B_DOS51> 15 o1 o7 52 20 20 15 MEM B _A<53.2 a5 ) oos| EBVEM B_DO<60> 1. 6
o7 52 20 2 15 MEM B_A<7IVR |n7 és o[ EMVEM B DO<39> 15 7 %22 EO TP T £ o D st 202010 MEMB_A<GMB |ng LT Dos| D2VEM B_DO<54> 15 67 o7 32 20 20 15 MEM B_A<63VB g LI bes M B 2> 15 &
o7 22 20 20 15 MEM B A<8NB lag © TR M B AN |as 2k oor| SVEMB DO<A0> wsor e 1o MEM B AT |7 s S pQ7| ETVEM B DOS52> 1567 o7 2 20 20 15 MEM B_A<7MR |7 s S o7 ETVEM B DO<63> 45
o7 52 20 20 15 MEM B_A<OMB |ng q oos SONVEM B DOS P<4> w57 7 ™ "\ EUETA C00B [no N C3MVEM B DO P<5> o732 20 20 15 MEM B A<8NB lag © o722 29 22 15 MEM B _A<BNB |ag ©
22 20 20 12 MEM B A<1097 |nsor ap .| DBVEM B DOS N<a> 1o o7 or oo oo o o0 MEM B A<1G37 |asor ap - DS MEMB DS PS> s o 20 15 MEM B A<OSMB |pg N bos|_CBVEM B DQS P<6> 15 4 o7 22 20 20 15 MEM B_A<OMB |ng N bos| C3VEM B DOS P<7> 1e o
o 52 20 20 25 MEM B A<IIW |agy Dos" =SNEMLB DB N> aa or o7 sz 20 20 20 HEM BASIED 005 DBVEM B DO N<5> 15 67 o7 52 29 20 15 MEM B ALOHZ lasos ap | OBvEM B DoS Negs . o % 20 20 15 MEM B ASIGH Intoy ap | Denem & bos ners
157 67 32 20 28 15 VEVI B ASIAW [A1] MEM B A<11M7 DS’ QA 15 67 MEM B A<11M7 DS’ :)A 15 67
o7 92 20 20 15 MEM B A<1A%7 la12/ Ber oM T B7MEM B Dik4> MEM B _A<12€7 |12/ o 67 32 20 26 15 MEM B A<1IW/ |a11 67 32 29 2 15 MEM B _A<1IM/ |a1g
ot 5220 20 10 MEM B A<1NB |13 i v S Y-V WeTE - om Toos| B7VEM B DWKS> 1 o o752 20 2 15 MEM B A<1T 1o/ v B7 o7 52 20 20 13 MEM B A<IHT |a1/ B0 B7
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MEM B BA<@?2 |gao D h2AY NC To0s* hA7 NG 6732 20 26 15 MEM B A<13N3 |a13 A7 67 32 20 2 15 MEM B _A<13IN3 |a13 A7
o7 32 20 20 15 MEM B _BA<GE2 P— g '
o7 22 20 20 15 MEM B BA<KS loa e M B BASKS Jon o7 22 2 20 15 MEM B BA<QB? lpag o= NC o7 52 20 20 15 MEM B BASGE2 lpng o= NC
o7 02 20 20 15 MEM B_BA<ZE3 |pa> A3 NC VEM B_BA<2E3 |omo A3 e o732 25 20 15 MEM B_BA<H8 a1 3 o7 %2 20 20 15 MEM B_BA<H8 lpa 3
2 20 20 2115 MEM B CKE<B® |oxe VEM B_OKEGD | o752 20 20 15 MEM B BA<2E3 |pa2 | A3 NC o7 52 29 20 15 NEM B BA<2}3 |ppp L A3 NC
o7 22 20 20 21 15 MEM B CKELED- | MEM B CKE<®® |cke o7 32 20 26 21 15 MEM B_CKES®® |ckE
57 a2 20 20 15 MEM B_CLK P&Qex 6732 29 28 21 15
M B K P&
s 20 25 20 MEM B OLK GRlorc nd F1 o o2 0 0 NEMB_CLKTERGRK 62 20 20 15 MEM B CLK Bl 6 92 20 2 15 MEM B CLK Bl
NEM B QDT<1> 15 25 29 52 67 29 20 33 MEM B CLK Bkgex Nd F1 VEM B ODT<1> MEM B CLK oxe MEM B CLK Gkgex+
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N7 or 52 20 28 15 N7 o7 92 20 2 15 MEM B CS IHIL e Y o 52 20 20 1s MEM B CS IHIIsc N
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o7 32 20 20 25 P02 SESTLQCAS o7 52 20 20 1 MEM B_CAS @B Jcasr 15 20 20 32 07 MEM B A<14> 15 26 20 22 o7 MEM B A<14> 45 56 20
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o7 52 20 20 15 MEM B WE_LH3 Jver MEM B VE IH3 Jver
o702 20 20 15 MEM B WE IH3 M B - M B -
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MEM CLOCK TERM NATI ON

P| ace RC end term nati on
nec

Pl ace Source Cterm at

67 27 26 15 MEM A_CLK_N<O>

o

1/20W

67 20 28 15 MEM B_CLK N<O>

i
oy

o720 26 .5 MEM B CLK P<0

DRAM

Efter | as
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down at }I rst

67
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27 26 21 15 (TR EM A CKE<1> d 8
67 27 26 15 EM A WE L 702 36 2,VVV7 5% 3ZWIX020T
g EM A A<6> R 3_ 06 364 VY5 OW 32WIXO20T
67 27 26 15 m =
EM A BA<2> d 3 6
o1 21 20 15 rry—VEI RPS‘RP% 02 363,/V\V 6 5% 32WIX020T 3
67 27 2 15 [Ty EM A _ODT<1> RP3 0T 36 1,VV\Vg 5% 32WIX0Z0T
o 2 20 15 > MEM_A_ODT<0> 0% 3636 SW3zTWIx0Z0T_}
5% 3Z2VWIX020T o
o 27 20 15 oy MEM A_A<10> RP3702 364, ,,.5
o 2 2 15 - MEM A_A<13> RP3707 363,V 5% 32WX020T_}
o7 21 20 15 [y VEMUA_A<2> RP3704 36 1,/\V\Vg 5% 32WxozoT 1
or 27 25 15 > MEMA_A<3> R3792_ 36 14\ 2 oW 3Zwx0z0T
or 27 25 15y MEM A A<11> RP3707 363 /Y oswzowzor —3
or 27 25 15 > MEMCA_A<5> RPRSi 9336 1\V2 U SZWAXUZ0T |
2 20 2 15 oy MEM A_CKE<Q> RE3LYS 362 7 5%/ 20W 20T
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=PPDDRVTT_S0_MEM B
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67 29 28 15 m RP%_ L
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o 15 D LB .
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o7 20 20 15 [Ty B INEK
2 2 2 15 oy MEM B_CKE<Q> 709 362,V 5% 37Wx020T ¢
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o 20 20 15y MEM_B_A<3> RP3714 361,,, 8
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2 2 21 15 (D B A AN,
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng

» =PP3V3 S3 VREEMRGN buffers at once or VRef source may be overl oaded.
R%VSI)BO VREFMRGN: YES
= DDR R3921
1SHORT, Ppivs SS%YFERI.EFNRG\I DAC w0 10';':’:”(5? P BUE 1 200, PLACE NEAR=U3230. E1. 1: 2. 54MM
K .2 mm o
@E AEESSTSY VREFWRELL \E)Egl VEERNRGN: YES uz%:ow
1 1 VREFMRGN: YES 1
e CRITI CAL 39201 o LA VREFVRGN: YESH LT EMREEDQ—zc o 2o o
V2 28 \J VREFMRGN: YES O Ltk — LM 229 R3922 NEERG W RIH=0: 2. m
0% o g U3900 Ok 2 AL VREFMRGN_DQ BUE 14335
VDD - .
« =1 2C VREFDACS_SCL sl wecp VOUTAL VREFMRGN_DQ_DRAM ml, . oR VREFMRGN YES 158w PLACE_NEAR=R3921. 2: 1M
= @>—=12C VREFDACS SDA 7spa E vourel2 ’
90 8 voutd4 VREFVRGN CA DRAM
Addr =0x98( V\R) / 0x99( RD) 10a1 L vargs VREFMRGN MEMVREG FBVREF L VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF share . R3923 .
go a DAC output, cannot enabl e | VREFMRGN: YES 1209 5 PLACE NEARSUS230. J8: 2. 54MM
both at the sane tine! R3920 “:»o%ﬁw
100K
5% 1
1 iLow . CRI? Té@AL VREFMVRGR: YESHPPVREE, S8 NEI\: n\}g:EFCA 20 27 28 20
N ] \1\&25 R3924 VOLTAGE=0. 75V '
o1 L a VREFMRGN CA_BUF 1 ,\1&/3\2
%%%%TO = = & VREFMRGN: YES M PLACE_NEARER3923. 2: 1MW
SHORT,  ppaya S3§é%E§m CTRL + Ve %
. mm
- . mm
VOLTAGE=3. 3V . CRI TI CAL
@E VREFNRC%\‘Q‘&Egl o VREFMRGN: YES
0. 11|~§;; o Voo 1VREFI\/RGN: YES
oi8¥3 U3910 o>
& PeEs>’ $oow
(D) POLE &« ME
31A0 Pl 7 NC VREEVRGN DO DRAM EN 2201
Addr =0x30( WR) / 0x31( RD) 4AL P2 9
5| a2 P 10°"C VREFMRGN_CA_DRAM EN =
pal 11
P12 VREFMRGN MEMVREG EN
« mm_=1 2C PCAI557D SCL tlsa Pe| 13, no( RSVD for FBVREF)
«~@>_=1 2C_PCA9557D_SDA 2|spa P14 VREFMRGN CPUGTLREF_EN
THRM RESET*[515
PAD GN\D
~ |
- oy PCA9557D RESET L
RST* on 'platformreset’ so that system
wat chdog wi || di sabl e margining.
NOTE: Margining will be disabled across all
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF nargining circuit stuffed
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON VREFNVRGN: YES
11750002 2 |Res. W, 1/20w0.0 G5, 0201, SWD|  R3921, R3923 VREFNRGN: NO 3940 1 o TRoAD- VREFMRGN: YES
ey - R R3942
R 2 a VREEMRGN_MEMVREG _BUE 122, 8%  porreG FB o =
fos) v ¢ VREFMRGN: YES 1/]2/w PLACE_NEAR=R7320. 2: 1nm
1
Page Not es e
Power aliases required by this page: 'R3940 | TI CAL
- =PP3V3_S3_VREFNRGN 100K 5 940 VREFMRGN: YES
- =PPVTT_S3_DDR BUF irz2ow A2 \Vl\ 25 R3944
Signal aliases required by this page: 2201 A VREFMRGN_CPUGTLREF_BUE 12972 CcPU GILREF o o
- =1 2C_VREFDACS_SCL A3 74 VREFMRGN: YES 1/58w PLACE_NEAR=R1005. 2: 1mm
- =1 2C_VREFDACS_SDA 1 + v e
- =1 2C_PCA9557D_SCL
- =l 2C_PCA9557D_SDA

BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi ning 'R3945
Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Mar gi ni ng iloow
Crcuitry. 2201
MEM VREF DQ | MEM VREF CA MEM VREG CPU GTLREF (FSB) R e <o SN CPANIE= IR EIRELOKE
DAC Channel - A C D D FSB/ DDR3 Vr ef Margi ni ng
: sz |
PCA9557D Pi n: 1 3 5 7 d} Appl e Inc. 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 - 0x74) 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.191V (0x00 - 0x50) PR ET PO R BEE B ST 1 he
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: 7.69nV / step @ output 8.59nV / step @ out put 9.24nV |/ step @ out put 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE R PART
IV ALL RI GHTS RESERVED 33 O: 74
8 7 6 3 2 1




3
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LOADI NG

0.750 A (EDP)

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

MN C i)
VaTAGE=S. 3y, PP V3

CRI Tl CAL

R4

. 3V

w N_LI NE W DTH=1 mm
2D W N ecd W orieo 25 mm
R’E QTAGE=3

°T2 W Fl_EVENT_Lgry w00
3

e
4 -

oTs pe .. PCIE_AP_R2D N 12 O 1UF PClE_AP_R2D GuN....
6 - )

ot €463

OTg o= PLACEMENT _NOTE=Pl ace cl ose to J4001 ~

O 5 = PLAEI\%T?AOT]E_—W ace close to J4001.

ST1o _‘ «. PCl E AP_R2D P 1) PCl E_AP_R2D &P,ssa

pEEE! - 0. 1UF10% 6. 3vk5R”01
12 g

o PCl E_CLK100M ARgN. ...

i - PCl E_CLK100M ARgP. ....
14 -

g 15 -

ol 16 e

P 17

ol PCIE AP D2 716 68

K PCI E_AP_D2 716 68
19

e

ol20 PCl E_ WAKE 710

P 21

514S0335

BLUETOOTH

USB BT 710 60

1

USB_BT 718 6

=PP3V3_S3_BT ..,

1

4021
e

Nl =

PLACEMENT_NOTE=PI ace cl

PLACEMENT_NOTE=PI ace cl ose to Q4050

W
3
0

osg to Q4050

PLACE_NEAR=J4001. 27: 1. 5rm

DLY = 60 M5 +/-

R4 g%%‘%%g ; %1

201 201

2
P3V3W AN V&;:l

. AP_RESET_CONN4/

L AP_CLKREQ Q L 7

‘21PP3V3 W

N_: —%E . =PP3v3_S3 WAI
AL %‘&951

I SNS Al RPORT gs

=P

A9 | o 5D

20w
%O 2201
P3V3W AN PM V\LAI\&N_LF
W

i i

20% 06

CRI TIHCAL

VDD
| U4002
SLGAAPOT6,
TDFN

0
e
Sxk

1

2]

B
3V3_S3_W.AN,.
AP_RESET .. -
AP_PWR EN ...
AP_CLKREQ. .«

R4 ?f%%
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SATA SSD

CRI Tl CAL

SR

FRTSMI

i:;%g;%el

PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

M
ACE_NEAR=J4501. 1: 1. 5nm

)
2

TP_SSD_RSRVD

e SATA HDD 2R C N CAY

w: SATA HDD 2R C P 45162

%MEE'%

OHDDR

=PP3V3_S0_HDD

%ﬁgg;w

| SNS_HDD_Rory . -

SATA_HDD_D2R B s o

0. 01UFE! [T0%0VX6R201
PLA EAR‘J458 L4011 SW
EAR=J4501. 3: 1. 5

SATA_HDD_D2R_Nem s oo

g5

[coo]oooo0o0o]|[ooo000000000

o= SATA HDD R2D N

0. OlUFl | 10%0VX5R201

e SATA HDD R2D P

0. OlUF'
4510

SMC_HDD_OOB_JENMP LAMWA2

SMC_HDD_TEMP. L__CONN O\ 2
5

R4510
0

SMC_HDD _OOB_TEMP , .,

1/ 20w
M
201

R4511

N

1/ 2
M
201

)

w

SMC_HDD_TEWMP_CTL ..,

0. OlUFI

PLACE_NEAR=J4501. 7: 1. 5MV

T SATA_HDD R2D Gy«
10%0VX5R201

SATA _HDD_R2D GP .
10%0VX5R201

PLACE_NEAR=J4501. 8: 1. 5MV

| SNS_HDD_Nyery s =

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

SATA CONNECTOR
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Por t

. _=PP5V_S3_RTUSB

Power

Sw tch

15 (0T} USB_EXTA OC L

s o 7 y—=USB_PWR _EN }
CRI TI CAL OM T_TABLE
46961,  CAB901
100UF - 1OUF —— —
20% 62 T T
POLY- ?‘Aﬁ\T/E—I—\ XBR 2
CASE- B2- SM 6

/1UF 1

USB/ SMC

. =PP3V42_ G3H SMCUSBMUX

SMC_DEBUG. YES
1

3532
IG;LéZ;_

537
a1 40 39 7 SMC RX L 5 |we
4140397% SMC TX L 41\;;'
50 1B USB _EXTA P 7 o+
50 10> USB _EXTA N 6 b
8cer

| S GNAL_MCDEL=USB_MUX SEL=1 Choose USB

SMC_DEBUG NO
= R4(351

1 2
i
SMC_DEBUG NO
R4(352

1 2

1/5 /W
201

CRI TI CAL CRI TI CAL .
1690 FERR- 350000 2. 54 Ri ght USB Port
2 in ol 7 PP5v53Fﬁ:rEUSBA|L|M. 2 ; PP5V_S3 RTUSB A F
NVBOP — . 0603 - .
e 6 W B 0
ENL PLACE_NEAR=J4600. 1: 3
G our?) 0. 01, %)2 -~ mm ?A(TSIOCSL
4
] | T B
G\D_TPAD 1 90- OMVA e
9 4 10%UF = OERLLS PLACE_NEAR=D4600. 2: 2 mm _SO
"Ij Gosv 72 60 USB_EXTA MUXED N 4 3, USB LT1 N ==
603 — O
p— EES
J_ 2 e USB_EXTA MUXED P 1(YYY\L2-USB LT1 P 3:»3
= PLACE_NEAR=D4600. 3: 2 nm 15
403 502 6
P22 vaud 6 ——0O
Debug Mux {5 ans—q 514-0740
D4600 N
RCLAMPO502N| D4600. 4 PLACE_NEAR=J4600. 3: 2 nm
SLP1210N6 D4600. 5 PLACE_NEAR=J4600. 2: 2 nm
CRI TI CAL
'R4650
CRI TI CAL 10K
»| SMC_DEBUG YES Eé‘éow
Y 2201
v+l L (USB EXTA MIXED P)
w4650 Y-}-2 (USB_EXTA_MIXED N)
3USB102ZLE
TQFN
SEL| 10 USB_DEBUGPRT EN L s
G\D SEL=0 Choose SMC

SYNC NVASTER=K99 M.B SYNC

DATE=03/ 01/ 2010

Ext er nal

USB Connectors
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CRI TI CAL
J4700
AXK736327G
F- ST- SM
a7 =PP3V42 G3H ONEW RE 3;C) =PP3V3_S0_AUDI O
a9 7 SYS_ONEW RE 1 2
e SMC_BC AGOK s oo
58 3 7 (TR =USB_PWR EN 5160168 USB _EXTD N Ve S
47 40 39 7 <O} SMC LI D 710018 USB _EXTD P By 7 19 %0
2 1D =12C LI O SDA 9 15 of10
= D =1 2C LI O SCL 11 15 ot12 USB _CAMERA N (B> 7 18 0
13 15 ol14 USB _CAMERA P B> 718 0
15 | 5 ol 16
17 | 5 o018 HDA SDOU Yany RECES
w2 7 [Ty =12C M KEY_ SCL 19 | 5 020 HDA BI T _CLK am 7 e
2 1CEy =1 2C M KEY_SDA 21 | 5o f22
23 | 5 of24 HDA_SDI NO ooy 7 0 5
19 7 (TN AUD | PHS SW TCH EN 25 | 5 of26
7 7 <O AUD | P_PERI PHERAL DET 27 | 5 o} 28 USB EXTD OC L oD 7 i
197 <O} AUD 1 2C I NT_L 29 | 5 o} 30 HDA RST L (I 7 10 6
(Ri ght Speaker Enable) 7 @m AUD GPIO 3 31 |5 of32 HDA_SYNC am o e
72 49 7 <O} SPKRAMP_| NR N 33 | 5o f34
72 49 7 M) SPKRAMP_|I NR P 35 | 5 o} 36 ¢ PLACE_NEAR=J4700. 26: 1. 5mm
PLACE_NEAR=J4700. 23: %jfy_mn Il 1 %):417LJOF
38 —L0. _
0 1u9— ——0 T, 2% N
24 51650862 | =

=PP1V8R1V5_S0_AUDI O ;5

PLACE _NEAR=J4700. 34: 1. 5nm

SYNC _MASTER=( VASTER

SYNC DATE=( MASTER

Left I/O (LIO Connector
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_ RO BYPASS=UAB00. 15 16:5
» =PP3V3_S3_CARDREADER ) BYpASs 0- BGHAL2UNBb0. 35: 34: 5 mm
R CASOOiL 1 C4801 |+ C4802 |+ C4803
—— 10LF —= —= 0 IUF" — O IUF 0 IUF
L4800 o3l e GV 2 B 2 B
0. 220H 603 201 201 201
osos- R4A805 is for rail discharge. GL137 may cycle PMOS to
1 = recover fromcard error. Of duration is 100ns and card
_ . vol tage nust be less than 0.5V for at |east 1ms per spec
CARDREADER AVDD BYPASSSULB00. B¢ B 8shs00. 11: 12: 5 nm
W BFHES: 26M l Keep this net short!  ppavs swsD pwR
0481U‘F1 i I %:_41%94 A %:_41%98 OM T_TABLE RA805 Xg%é‘:#g;’: : CRI TI CAL
62V T T, 8% T, &% i C4807 1 1 CA805 (TS ~ J4800
85 %t %t NC 2.2k —— -0 1UF -~ 2% Max Current = 250 mA SD- CARD- K16
N1 L :T < R4812" 0 I P peow F-RTTH
10K 402-1 201 2201 3
\8/ SNQ- > e o | Vvss
= z 2 § 1/ 20W o [vss
R4807* > & 2B, w7 SD _CLK {5 |ax
10K = - SD_CMD ED YN
1120 o eqery_USB_SDCARD N 4 | ou 8_41%92 Dol 25 20+ SD_D<0> 12 | ato
201, o0 10@y—USB_SDCARD_P 5 {op N p1| 27 07 SD_D<1> 45 |oat1
GL137 _GPlOL 28 | o1 02| 22 0 SD_D<2> 13 | oar2
NO STUFE CRI TI CAL D3 07 SD D<3> 15| coroats
N G137 CLK12M X1 8 |x1 pa| 16 07 SD _D<4> 19 3 | pata
R481%9|< NO STUFF G137 _CLK12M X2 9 | x2 ps| 18 01 SD _D<5> 210 | DATS
9
1 23% R4803 GL137 RREF 6 | rrer D6 ;3 07 SD _D<6> 14 5 | oaTe
201 1 2 D7 7 SD D<7> 13 o | par7
2 Y RABOG: G137 RESET L 11| exrrsTze (1PY o e 5D ALK R 40 | caro oETECT SW
176w NO STUFF 2 220 | cARD_DETECT_GND
L Mo LF 715 ca8 (1PD) SD_W| : SD WP . 4° )| _
= . v 2h ol 1UF (1 PD) sb_ovp| 26 20 [WR TE_PROTECT_SW
201, (1Py) PoMoDll G137 PDMOD o VDD
2.50x2. 00 by (1PY sb_coz| 12 :SD CD L 11 5 |sHLD_PI N
12. OOOM—|Z GOF’PM- 16PF L NO STUFF 18 5|sHD PIN
A ] - = R4813* R4804 95 |sHD_PIN
1Lr GND THRM_PAD 1%§ . ) 29 5 |sHLD_PIN
NCX*X'NC — AN -
04383}3 11 is (33§1P8F12 9| & Y oM NO STUFF L =
5% —— —1 5% 2 1
NPO- 206 2 2 %gg-ooe 6 i . %Psl:lS 516- 0237
201 201 1 —_— 3
L L = = 2
= = PDMOD:  POAER DOWN MODES
0 D|3 NC = DI SABLE ( DEFAULT) =
SSI\/BNS94 = 10K LOW = POAER SAVI NG MODE ENABLE
:i’: 10K HI GH = REMOTE WAKE UP ENABLE
e
5[G7 St;
1 D SDCARD RESET SDCARD PLT_RST

800 ,bl¢
T
sorse3 | Kh
=
"
2[G7 S|y
25 > SDCARD PLT RST L

SYNC VASTER=( MASTER)

SYNC DATE=( MASTER

TTILE

SecureDi gital

Card Reader
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8 7 6 5 4 3 2 1

NOTE: Unused pins have "SMC _Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
s _PP3V3_S5_AVREF_SMC
20 s =PP3V3_S5_SMC
OM T_TABLE
C4902 1 C4906
22UF - . 1UF
209 — %
04900 X5R ceggt 2 g\n
(EXCARD_PWR_EN) s Pl P10 H8S2117 P60 PM EN - - BYPASS=U4900. E1: D2:
w SMC_RSTGATE L P11 fr=rugv= PoLl K12 g ¢ NG TS se00. E1: 22: 5
sy ALL_SYS PWRGD g A2 P12 (1 oF 3) Po2| KIl g < NC
O RSMRST PWRGD g B13 P13 P3|l 112 g 5
NCx—em_D11 |P14 OM T_TABLE P KI3 g '~ SMC ADAPTER EN P R O 1 A cAd0r
w o PM RSMRST L - Cl3 P15 Pos| J10 gm s NG 5| 83T § o o
« an_ WP_VR ON -_Cl2 |16 Poo| 111 g SMC PROCHOT 3 3 L e CERM X551 2 ]
AV( WV VCL AVREF
1 O PM PWRBTN L @—D10 P17 P67| HI2 g SMC Bl L_BUTTON L am » " 1 —_—
0 L R4909 R4901
= SMC P20 D13 (P20 P70|_NL SMC_CPU_| SENSE a BYPASS=U4900. ML2: L9: 5 nm %2907 NI_ES NC - 10K 10K
NCx—em—ELL |P21 Pralwma SMC_CPU_VSENSE 42 5oLl 1/ 20W 350w
NCx—gu—D12_[P22 P72| 110 g SMC_GPU_| SENSE am 3 0F 3 201, 5201
NCx—gm—FLL P23 P73| N1 g SMC_GPU_VSENSE am * ( ) SMC VDL
w P24 P24 P74 N_| SENSE - OM T_TABLE M= e e M
NCx—a—EL2_|P25 P7s SMC_PBUS_VSENSE n w7 mySMC RESET L | o s dresr M-
«» _SMC BMON MUX_SEL _F13 |P26 P76| N3 g ~ SMC BATT I SENSE ___ ma SMC XTAL
NCx—gm—E10_|P27 Pr7l 112 o SMC NB M SC | SENSE e =0  ~aMCEXTAL o i wil e SME NM
5 EX - am e
o8 40 19 7, LPC_AD<0> P30 P8O SMC WAKE SCI _L 10 h
68 40 19 7, LPC AD<1> P31 PBl{ B6 g 5 NC
LPC AD<2> PM CLKRUN L
6040 19 IR ADSE> 000 gy OB (P32 PB2f C7 gy P CLKRUNL = 7
IO, LPC_AD<3> P33 Po3 LPC_PVRDWN L T a0 ETRST| 3 g N%N%TTUT:SFT L amr«
LPC FRAME L Al SMC TX L L9
68 40 19 7E—‘¢P34 P84J_‘—@735 38 39 40 AVS:! 1R4902 1R4998 1R4903
g . s e e meoz [esn [
o2 PG CLKSSM SMC g D7 | 6 quugp(QC) SMB_MAMI_CLK sy«
w0 15 1¢a—~_LPC_SERI Pa7 b0 SNC ONOFE L 89944 XW900 gé?ow yé?ow gé?ow
14 g am o e i 2 2 2
s 7 <O} SMC HDD TEMP_CTL - D4 _|p4o Po1l &3 - SMC_BC ACK Pans RN 2%1
5 7 O SMC_HDD_OOB_TEMP - A5 P41 P92l H2 - SMC PME_S4 L am > «©
n@> SVB_MGMI_DATA Q0 o= 54 P12 P93 PM SLP_S3_ L 7 19 39 57 = L
% O SM5_ONOFFE_L - AL P43 Po4l HA g PM SLP_S4 L a7 e s =
NC. P44 P95 PM SLP_S5 L 19
mx_‘_Laz pas Pot &_"—@M PM CLK32K SUSCLK . L GND SMC AVSS 3 4 4
9 (@ SMC GEX THROTTLE L - Cl _|pa6 PO7| Fl oC) SMB 0_SO_DATA aD
s (O} SMC _SYS KBDLED e c3 |pa7
40 39 . SMC TX L & |P50
0 39 38 36 @ =
4039 38 36 7 [T SMC RX L - F3 [P51
n@>—SMB O SO CLK ~~  (O0) 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
2 PM SYSRST_L PA2 (2 OF 3) PE2| K2 - SMC_TDI am 7w o
s O} USB_DEBUGPRT_EN L (QC) Py M |PA3 PE3|_J1 - SMC_TDO 7 39 40
- M_EVENT_L PAd OM T_TABLE PEa_1a - SMC_TMB @@ —_—
% 34 7CBY WFI _EVENT L (O0) g 1 |pAs PFO SMC_G3H POANERON L a9
_ SYS ONEW RE A6 " = o~ —am
» o PM BATLOW L (00 "o P PRI NS g  SVMCSYSLED o
Pr2|_MB - SMC LID T 7 20 46 49
NCx—=gp——B8 |PBO PF3[ LS gm—XNC
" SMC_RUNTI ME_SCI_L PBL PRl 16 e NG
s D SMC_ODD DETECT - B9 _|PB2 PF5| N4 - SMC_MCP_SAFE_MODE oD
s (T} SMC SLPS5_L - A10 |PB3 PF6|l_L4 &> NC
( EXCARD_CP) 3 _SMC_PB4 - C10 _[PB4 PF7|_Ma - NC
NCx—equ——2B10 |PB5 PO
. DP_HPD_L M@= NC : ) )
(EXCARD_CC L) 35N%TNH‘_%‘1L:$ PGL N7 e =SMCSMBINT  mw NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
B L e — PG2) SMVB_BSA_DATA @ If SMB interrupt is not used, pull up to SMC rail.
5 @ SMC _FAN O_CTL - Gl1_|poo P&3|_K7 o= (OC) SMB_BSA CLK P X
30 SMC FAN 1_CTL PC1 P& SMB_A S3_DATA n
30 SMC FAN 2_CTL PC2 PGS SMB_A S3_CLK a
% SMC_FAN 3_CTL - H13 |pc3 PGB|_MZ o= (O SMB_B_SO_DATA D
s D SMC FAN O0_TACH > Gl0 _|Pca pPc7l_L6 * -(gx;) SMB_B _SO_CLK o -
s D SMC FAN 1_TACH > G2 |pcs o SMC PROCHOT "
30 SMC FAN 2_TACH H11l |Pce
SMC_FAN 3_TACH e pHI|_E2 - SMC_THRMIRI P o -
B —— Prel 12 g oNe H8S2117- R
» D SM5_X_AXI S - MO _|PDO PH3|_Ad - SMC_PH3 a9 (SMC_PECI)
» [m>_SMB_Y_AXI S - N |pp1 PHal_B3 - NC ( SMC_PECI _VREF)
3 @_ghﬂé_i_'\ﬁ%m—‘_ﬂlﬂ_ PD2 PHS| CA g sNC ( SMC_PECI _VSTP)
% PD3
9 SMC NB_CORE_| SENSE PD4
39 SMC _NB_DDR | SENSE PD5
» rm—SMC_ADC14 - K9 _|PD6 SYNC VASTER=K16 M.B SYNC DATE=06/ 01/ 2010
42 30 [T SMC_ADC15 > L7 |PD7 TTTTE S'VC
d} Appl e Inc. 5' 8467
8 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 49 OF 110
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 39 O: 74

3 2 1




SMC Reset "Button", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
=PP3V3_S0_SMC
w0 s =PP3V3_S5_SMC .
+ _=PPVI N_S5_SMCVREF
Deskt ops: 5V 1 1
Nobi | 66: 3. 42V el 060
1 ~ © 11RI?OOO 2%0w 2/%ow
GlLé%’:: Vi U5010 VIN 5 ow 2201 2201 TO sSMC
CERM% 3k 2 VREE- 3. 3V- VDET- 3. 0V %1 ¢SMC_PROCHOT _3_3 L oo 3
v > SMC_TPAD RST L SMRIFY  noo03045  RESET* S SMC_RESET L o7 6
w7 1030 7 [y SMC_ONCOFF_L sV PP3V3 S5_AVREF_SMC ., 15980
SMC_MANUAL_RST_L 4 JoeLay THZ%SIM 8 RWDHHES: T - DVB53DOWV
N SOT- 563
oM T G\D CPU PROCHOT_BUF 2|6 |'<*
~ o] OV T_TABLE 1
1(5F)\:5001 %5(910% i 5025 1 1c5 R5062
0w BT 104k, == = O/O CPU_PROCHOT L 1353352 _cpy procror L R 5 ) 060 s
863 X3 6,2¥ 2 2 g}{ o0 D e AN DVB53DOUV
SI LK_PART=SMC_RST 8 201 156w SOT- 563 1
0P o BOTTOV ST GND_SMC_AVSS 59 43 a0 Pl 4
N DTH=0. 1 6B| gOSQ
MR1* and MR2* nust both be | ow to cause manual reset. NeEKV oL > SOThs/g,OL\B7FEAPE
Used on nobiles to support SMC reset via keyboard. L =
NOTE: Internal pull-ups are to VIN, not V+. DG
1S © g2
SMC_PROCHOT am e
[ n =
Debug Power "Buttons SVC Al i ases oM THRMIRL B L
oM T o SMC LCDBKLT | SENSE — SMB X AXIS @ 3|p, 059
R5014 « SMC_VEAN | SENSE _ SMB Y AXIS o = of | SSNENS7FEAPE
1/ 13W s SMC_HDD | SENSE — SMS Z AXIS o B
iy WAKE_BASE= TRUE = s*gs
Sl LK_PART=PWR_BTN Sl LK_PART=PWR_BTN B =—SMc ADCI4 oD = ¢ SMC THRMIR! P
PLACEMENT_NOTEs: SVC_LCDBKLT_VSENSE — SMC ADCI5 oD = 4 Yanu
= Place R5014 on TOP side ww SMC I\/CP "CORE_| SENSE SMC_NB_CORE | SENSE w
Pl ace R5015 on BOTTOM si de
R = e e ne e SMC Pul | - ups
- —BASE= NS * 10305 _=PP3V3_S5_SMC
TP _SMC_ANALOG | D — SMC ANALOG I D o
. . TP_SMC_GPU_| SENSE SMC_GPU_| SENSE s . _SMC_PAO R5091 100K 1 2
SMC Crystal Circuit B NSE SV GPU VSENSE - SNC_PAL 5092 100K 1 A2 o7 TZ0W 208
* WAKE_ BASE=TRUE = oD == = _SMC PB4 5088 10K 1 \navz o T20W W 201
%010 5% 17 20W  NF 20T
nglo PobE s m—SMC_GEX_THROTTLE L — SMC |G THROTTLE L @ - - R5070 10K
1 2 - 47 40 39 7 ONOF A 1 2
» SMC XTAL 1 A 2 SMC XTAL_R I . SVE | NT L __ —SMC SMB I NT m e SMELID R5071 100K1/\/\\/\/¥/\/2 5% 1720W W 20T
1 Z0w CRITI CAL | 5 O Rk BAsE=TROE = e TSMETX L RE0/3 10K 1 Nz o7 720w W20t
201 20Yg’((>)10|:| Neo 1 o MCP_WAKE_REQ L = PN GH PONERON L oD = 130 36 7 _SMC RX_L 5074 100K LAAAZ Z ﬁm ;/"FF ;gi
3-2SMTT 5011 R w32 _SMC_TMB R5077 10K 1, 5n 2
T 15PF R5096 w37 _SMC TDO D078 10K 1,\aA72 % 1200 g 207
- SMC EXTAL 2 MCP MODE 0 MCP w250+ SMC_TDI 5079 10K 1 o 5% TZ0W W 20T
Lo | » o SMEMOP_SAFE_MIDE 1A\ 2 SPKR o ) SMC TCK 5080 10K 1172 o7 TTZow 2T
— % I1I720W W 20T
B = 1’2@513‘” » _SMC_ODD_DETECT R5040 10K 1 2 |
s _SMC BIL_BUTTON L 081 10K ,\N\/VVV 5% I720W WM 201 |
DP PWR SO w0 a7 0 7 _SMC_BC_ACOK R5087 470K 1 2 5% L Z0W W 20T
— 5 _SMC_GFX_OVERTEMP_L R5094 10K LAANZ 5% 1720W M- 201
R5020 103 _SMC_G3H PONERON L R5098 100K 2 1 D% 1720w W 20T
58 39 19 7 [T PM SLP_S3_L 1 0 2 DP_PWR_EN 5% 17 20W NMF 20T
DP_PWR SMC 5% S An
= 1720w —_=DP_PWR EN o 0 _SMB_INT_L R5093 10K 2
R5021 % —————— (D A A5 sow—F—2oT
s > SMC_SLPS5_L 1 2 w7 _PP3V3_WAN F
5%
1, g0w . NO STUFF
0 DPqusv‘gzsz’VC s s WFEIL_EVENT_L R5089 10K 1,pp 2 N
~ H % T20W M- 20T
SySt em ( Sl eep) LED G rcuit 103 qm—SMC_DP_HPD_L LA DP_EXT_HPD L o » =PP3V. Pl
/M PLACE_NEAR=Q441. 275 nm R5076
SRR =S SIolEl . 100K
. =PP5V_S3 SYSLED i » SMC PVE 54 L LAM st mow—E
ot I i Unused Pi ns
1 1
R50532]3_ R5030 o L o L SMC Pul | - downs
i 15w 174 isw 3 [ :—Mm:&t: R508
V65 352tF - s 30 10 _SMC_ADAPTER_EN 5 10K 1 AMAZ
2l |2 5 _SMC_CASE OPEN R5086 10K LAAAZ 5% 1720W W 200
SYS LED ILIM s SMC_SYS KBDLED TP_SMC_SYS KBDLED DP_PWR: 505% v
SYS LED L_VDI V » > SMC_FAN 1_CTL — TP _SMC_FAN 1 CTL 1020 _SMC DP_HPD L R5090 100K fan 2
SiL TP_SMC FAN 1_TACH — "SVC FAN L TACH WV sarzow e zor
R50321 WAKE-BASE=TRUE = oo < L
AR
mﬂv 6 5 4 w > SMC_FAN 2_CTL = NoSMCFAN2 CIL
2 D B E
20, B S| |(_)30 NG SMC EAN 2 TACH  — SMC FAN 2 TACH o -
LSYSLEDL | {D' _g %54DOUV S SMC FAN 3 CTL — NG SMC EAN 3 CTL SYRC MASTERC (KO0 LB SYNC_DATE=( 03/ 01/ 2010
— SOT- 563 - L =
& = NG SVC EAN S TACH "SME AN 3 TACH —— SMC Support
G _ 051 8467
- : : » om>—SMC_RSTGATE L = TP75W=BR§;FGATE L d} Appl e I nc. -
s —SMC_P10 — TP _S\C P10 ® 3.3.0
1 o o SMC_P20 S srvc on NOTI CE OF PROPRI ETARY PROPERTY:
= s FRBPRI ETANY PR ES“T’&A&‘ERPSERE%&T“E Inc
» mp—SMC_SYS_LED SYS_LED ANODE gy s w > SMC_P24 — TP srvc P24 R RO R ARERS T3 ThE FoL oo R -
o o SMC_PH3 — TP SVC P 1 N0 RePooce a1 G PENE 50 OF 110
-_| = 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 40 O: 74




LPC+SPI Connect or

ORI TI CAL
LPCPLUS
J5100
55509- 0374
M ST- SM
., =PP3V3_S5_LPCPLUS 0~y e
s+ =PP5V_S0_LPCPLUS ~
o o]z | LPC CLK33M LPCPLUS s 2
5 1 -cary_LPC_AD<0> 0 ol" ey [ LPC AD<2> D=
o 3 1 r¢as_LPC_AD<1> — ool e | LPCADS> G 7 10 0
w s SPL_ALT_MOSI - ool o 1 SPIROMUSE MEB oD 7 o
o, SPL_ALT M SO o ooz e 'SPl AT OK =
o 200 7 oy LPC_FRAVE L & G0 e [ SPl AT CSL o
w10+ o PM CLKRUN L - o0 i e T IPC SERRO 0
w7 o SMC_TIVS o 0 Olit ter [ LPC PVRDWN L S
- iy LPCPLUS RESET L DT D Rl Vol 5] & - =«
w1 g SNC_TDO - ool e ST O - = «
v D SMC_TRST_L 2ol e [ SMCRESET L o - o e
% 7 @om—SMCS_MDL 25 001% - SMC_NM o 7
w o oy SMC TX_L o~ Mo d]m e TSMERXL D - =
2905 010 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 ;.1 o
SPI_ALT CLK .40
SPI_ALT CS L ;40
LPCPLUS | LPCPLUS | LPCPLUS [ LPCPLUS
'R5128 |'R5127 |'R5126 |'R5125
§0 47 47 47
5% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w
2%1 2201 2201 2201
R511510 R541720
o 1o mm—SPL_CSO_ R L LA/ 2o SPL_CSO L IAAA2_SPL_MB CS L grm e
1/5/W 1/5/W
RE111 M RE121  'ff;
o mm—SPL_COLK R LARNZ o SPI_CLK LAAN2 SPI_MB QLK g o
5% 5%
1720w 1720w
R5115 12 M R5417 22 M
o 1 my—SPL_MOSI_R 1 N 2 e SPl_NMOSI AN SPI_MB_MOS| gy 1s oo
1/ W 1/ w
1 R511523 1
o 10 @y SPL_M SO 1 N 2 SPI_MB_M SO erm.o oo
1770w
1
., _=PP3V3_S0_DEBUGROM
EFI _DEBUG EFI _DEBUG
= = EFI _DEBUG
R5101' |'R5103 C5101 *
0 0 0. 1UF —— d EFI _DEBUG
0 5 ]
1/2?/‘@/ ow 8BY T cC
201,( |,201 G U5101
DEBUGROM E2 3 ey MPAMOL-Ropal 5 =1 2G DEBUGROM SDA (g
DEBUGROM _E1 2k
6 = JGROM
NO STUFF NO STUFF 7 wcm TICALsai 6 =1 2C DEBUGROM SCL_qm «= SYNC. VAGTER=RKOO M5B SYNC. DATE=047 08/ 2010
R5102! |‘R5104 — €0/ Noo| Ly ne
6l Lo vss LPC+SPI Debug Connect or
1/2?@ Eé‘éow 4 IO ez |
M, 1% d} Appl e | nc. | 051- 8467 ID
8 3.3.0
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7

6

=) 4

3

2 1

MCP89 SMBus

[} Oll

» =PP3V3_S0_SMBUS MCP_ 0O

Connecti ons

0" SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC 0_SO

SMC

NO STUFF NO STUFF
MCP89 R5200!| ['R5201 [LP8545 ( Bkl t) SMC R5250) |'R5251
1K 1K 2. 2, 0K
U1400 ) 596 o w970 U4900 s /g S0 o
( MASTER) j{}év % (Wite: 0Ox58 Read: 0x59) ( MASTER) ﬁ}@/
1, 2201 2! 1, 2201
10 SMBUS MCP 0 CLK — =12C BKL_1 SCL o s SMB_O_SO0_CLK = SVBUS SMC 0 SO SCL
‘MAKE_BASE=TRUE —
w10 SMBUS MCP 0 DATA — =12C BKL_1_SDA o » SMB_0_SO0_DATA — SNBUS SMC 0_SO_SDA
VAKE_BASE=TRUE = MAKE_BASE=TRUE
| . /|
DPI 2C: SMC DP| 2C: SMG
DPI 2C: MCP 1 1
XDP Connect or R5241 R5242'| ['R5243 I nt ernal DP
J1300 AU s 3T J9000
( MASTER) \ §¥V % (See Tabl e)
156w 2015
2 =1 2C_XDP_SCL — B 1k 2CTOON SCL — =12C TCON SCL 750
15 =1 2C_XDP_SDA — DPI| 2C: MCP n | 2C TOON SDA — =12C TCON _SDA -
) R5240 L
2 1
v (* = Multiple options)
Vref DACs i | nt ernal DP K6 ko9
U3900 201 Sansung LGD | Samsung LGD AUO
(Wite: 0x98 Read: 0x99) Anal ogi x T-con - (Wite: Ox7B/0x87 Read: O0x7C/ 0x88) N Y * Y *
Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N *
= =1 2C_VREFDACS SCL DVR - (Wite: Ox4E Read: Ox4F) 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 —

EFlI 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 §¥ELEBSA ScL — =SMBUS_CHGR SCL 50
s SMB_BSA_DATA — 7 SMBUS _SMC BSA SDA — =SMBUS_CHGR SDA s
VAKE_BASE=TRUE —
J | 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 7 a7

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

SNMC R5270! |'R5271 [ Left 1/0 Board
4900 g J4700
( MASTER) v Zﬁn\?% Ifow (See Tabl e)
201, 2201
« SMB_A S3_CLK — = SVBUS SVC A S3 SCL| — =l2cLiosc
. SMB_A_S3_DATA L SVBUS SMC A S3 SDA _ =12C LIO SDA
—"WAKE_BASE=TRUE =
I| 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

R6290"| |'R5291
3z 2 Soon
ow
vt

22 SMB_MGMI_DATA

— 70 SMBUS SMC MGMT_SCL
—  NAKE_BASE=TRUE

— 70 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_SO0_SMBUS MCP_1

1"

Connecti ons

SMC "B" SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC B SO

NO STUFF NO STUFF
R5230'| |'R5231 R5260'| |'*R5261
IV[:F)89 2. 0K 2. 0K S'VC 4. 7K 4. 7K CPU Terrp
u1400 11 28% % ow u4900 17 28% f@f’w EMC1413: U5515
(Wite: OXEO Read: OxE1l) ( MASTER) (Wite: 0x98 Read: 0x99)
201, 5201 201, 5201
s 10 SVBUS N_KT,PRDtl CLK s SMB_B_SO_CLK = ¢ SNBUS < SVBUS SNC B _SO_SCL — =12C CPUTHVENS SCL ..
o 10 SMBUS MCP 1 DATA . SMB_B_SO_DATA — 1 SNBUS SNC B_SO_SDA — =12C CPUTHVSNS_SDA .,
VAKE_BASE=1RUE = MAKE_BASE=TRUE ==
I J | 1
R5235!| |'R5236
MCP89 SMBus 1 is slave port to 1/2% 0°%ow
access internal thernal diodes.
201, 2201
Anot her sl ave port is avail able |VCP Te
at 0x10/0x11l, probably not used. EMCL413: U5535
(Wite: OxD8 Read: 0xD9)
— =12C MCPTHVENS SCL ..
— =12C 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
CPU Vol tage Sense / Filter
. _=PP3V3_S3_1V5S3I SNS
s - _PPVCORE SO_CPU )(“55§09 35?99
L 52 CPUSENSE IN k33K | SMC CPU VSENSE o
PLACE_NEAR=L7400.2:5 MM 1% 1
a1 5309 o | 5300
= fod U5360 5ot R5365
3% I'NA210 453K
D SMC AVSS o LSNS 1V5 S3 N sln  scro -our I SNS_1V5S3_| QUT 7 SMC 1V5S3_| SENSE w0
L_GND_SMC_AVSS s 40 45 4 VYN A= eSs—S=es—om
Place RC close to SMC ro > LSNS V5 S3 P sl g0\ R GAI N: 200X 1’2%;1"“ 1C5365
@D SCALE: 0.4A /| V T 29“
EDP Current: 7 A ~ MAX VOUT: 3.5V 5B
. Max Vdiff:  13.0 mv (CLI PS AT 6. 6A) b AVSS
MCP Vol tage Sense / Filter VE: Verify SO DIMM current! PLAGENENT NoTEs. T DSMEAVSS o
. » _PPVCORE_SO_MCP XV\55§59 35?359 = f’::g::eRclagZeC;o SsMC
1 > MCPVSENSE I N A 53K SMC_MCP_VSENSE gy a0
PLACE_NEAR=R7525.2:5 MM 1% ) .
EY | c8359 AirPort Current Sense / Filter
T &% . _=PP3V3_S3_W.ANI SNS
201
GND_SNC_AVSS 4 10 4«
Pl ace RC cl ose to SMC 105370
2 L 0" TUF
o T, W%
U5370 5 R5375
. I'NA210 4,53
PBUS Vol t age Sense Enable & Filter o > L SNS_ALRPORT N__sin | %50 Jour I SNS PSWEAN 1oUT R3S o SMC WAN ISENSE
1 . 1/]28W 1
o > LSNS_ ALRPORT_P__sline (00 vy R Gai n: 200x " |rcs375
6315 o Scale:  0.25A/ V =
NTUDS169CZ = MAX VOUT: 3V 3R
NCHANEL | s PBUSVSENS EN L (CLIPS AT 0.825A) GND_SMC_AVSS 4 40 40 44
s EDP Current: 0.727 A? PLAGEMENT_NOTEs:
. RS’I%OJEJGK Max Vdi ff: 14.6 nmv = Pl ace close to SMC
ss y—=PBUSVSENS EN 2 S 1% WF: Verify Airport current! (For R and O
\%ﬁs 1/ 20W
Enabl es PBUS VSense 4 201 .
divider when high. I : . PBUS G3H VSENSE HDD Current Sense / Filter
= . _=PP3V3_S0_HDDI SNS
R5317*
27. 4K
5 . 1/ 200
pec PPEUS G3H . 281, RTHEVENIN = 4573 Chns i 105380
P~ CHANNEL SMC_PBUS VSENSE w = Q¥
R5315: = 3 2 i
100K R5318! H\51A32819 ik R5385
11250 549k |t 8523;%F = % rmy__| SNS_HDD N slin | SCIO Tour | SNS_P5VHDD_| QUT 14,\/@3;/"2_%40
1% 5,
201, 1/2 T 2% - 176w 1
PBUSVSENS EN L DIV M |2 %% 1+ 50 [y SNS_HDD P sl (5007 vy FEF GAI N: 500X "j#" |cs385
|| oND sMC AVSS 4. s o o vour: 9 5av Y BB ggR
Pl ace RC close to SMC o = 201
(CLIPS AT 2.28) |_G\D_SMC AVSS 4 40 42 a1
EDP Current: 1.2 A? PLAGEMENT_NOTEs:
Max Vdi ff: 24.0 nv = Pl ace close to SMC
WF: Verify SSD current! (For R and ©
LCD Backlight Driver Input Current Sense / Filter
. =PP3V3_S0_BKLTI SNS
m : 25390
9 Tz %
U5390 5F R5395
I'NA211 14 53K,

62 60 7 _PPVOUT _SW LCDBKLT

XW5310
SM

1582 LCDBKLT VSEN

PLACE_NEAR=D9701.2:5 MM

EDP Current:
Max Vvdi ff:

72 & TR ISNS LCOBKLT N 5

72 53 [T ISNS LCDOBKLT P 4

| N- SC70  ouUT

2]

NS _LCDBKLT_ | OUT

"N (5007 v) R

?2?? A
??? W

WF: Verify LCD backlight current!

SCALE: 0.2A/ V

v ¥8VAr 3: 88X

PLACEMENT_NOTEs :

39 40

Pl ace cl ose to SMC
(For R and ©

]2/
GAIN: 500X " |:

SMC LCDBKLT_| SENSE oo

GND_SMC_AVSS 35 40 43 44

Eg;%gﬁg@?ﬁ?———————amﬁﬁgmmWﬁm
Vol t age & Current

Sensi n
T O waz |
d} Appl e Inc. I,!gsi 8467 1D
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DCIN (AMON) Current Sense, RMJX & Filter

| SL6259 Gai n: 20x MCP MEM VDD Current Sense / Filter
R15§‘68K1 . _=PP3V3_S0_MCPDDRI SNS
o CHGR_AMON 1 2 N_| SENSE w
(a8 N
Sense R_R7o20 F'OMchargeng  ROPRE | c5487 C54001
Val ue: 20 nOhm 133K<s L 5 0068UF 0. 1135 pu—
MAX VOUT: 1. 24V 1180 S T 309 6,3V 5 400
T |2 g\" X A 3
- > MCPDDREET_KELVI N 1l n Scro-5
\7}\4 MCPDDR_SENSE_AMP
GND_SMC_AVSS 4 4 45 4 MCPDDRFET_SENSE 3
PLACENENT_NOTEs: * D IN VZ
Pl ace close to SMC
(For Rs and ©) R541001
a3 1 R5417"
2012 = 1200
MCPDDR_SENSE_E 285,
. NOSTUFF
Battery (BMON) Current Sense, MJX & Filter L caL L(Z?S“u%“
For engi neering, stuff BMON: ENG %2 . 0%,
o =PP3V42 G3H BMON | SNS For production, stuff BMON: PROD 2 154MPV- YAE 2 er
A\ 1 MCPDDR SENSE_B
PLACEMENT_NOTE=P| ace near sense resi stor . EE“C“J:]_%NG B NCBCJZ%’\gl CRI TI CAL
o L oilE 0.1 —— BMON: ENG : 815§'31|<Z
V+ —— 10% TR —T— N
Charger/ Load si de 2 Gav 6,2Y 2 Us5413 MPDDR SENSE C 1 V}/\/_—M MP_DDR | SENSE °
k) ik NC7SB3157P6XG 1 e 1 C5435
no gD CHGR CSORP 5| our[6 | BMON I NA QUT iler SO0 sele SMC_BVON_MUX_SEL e s R5412 G0t | 0,220
BMON: ENG | SL6259 Gai n: 36X % PLACEMENT_NOTEs: 17 8%,
4 1 - : 1/16W Pl 2 &
nommCHER CSORN 4] G”CSORN'N"‘( 100V/ v) FEF GAI N 100X 2| aw vedS | NA213 Gai n: 50x N{:Ajgz Pl ace close to SMC | 48
Battery side G\D SIMCAXL\E@: T %Aoé)vv 3 R350460K1 (For R and O D, AVSS 55 10 43 4
. . 4 VON MUX OUT =
NOTE: Monitoring current from o (CLIPS AT 3. 3A) EY A B A + N 2o SMC BATT | SENSE ooy o
battery to PBUS (battery VER 1 BMON: ENG 20w 1 C5490
di scharge) across R7050 BMON: PROD 1R5423 201 —L 0. 0033UF
- R5431 100K T, 8%
CHGR BMON N {Loow 2"
- D Wy :
- N . oM 2 GND_SMC_AVSS 44 40 42 a0
Sense R R7050 ' 'oOmcharger Gai n: 36X 2@»‘1 PLACEMENT_NOTES:
\n//gl(u\e/ai i ng(;?v Scal e: 2.778A 1V R5431: PLACE NEAR=U5413: 2 nm
: Max VQut: 2.88V : — — . (For R and O

Chi pset Regul ators Hi gh-Side Current Sense / Filter

. Zprava S0 G S VERI FY ALL RESI STOR AND GAI NS

. =PPBUS G3H R IN
CRI TI CAL 1“3 "’W A %;’54&:7
Rg’flo%é > | u5402 2 'gF}' R5418
WS |isns csrEa N shiv NS [e | csrec 1aur L5 A2y SV CSREG | SENSE ooy
2| 4 %
4 Lloisns csrREG P a4l wrlr | GAIN: 200X “#" |1 c5436
. =PPBUS G3H R OUT (200V/ V) SCALE: O gooé%ZUF
G\D g . " 2 - H
o MAX VOUT:  3.352V i85 CPU VCore Load Side Current Sense / Filter
GND_SNC_AVSS 44 10 4«
PLACENMENT_NOTEs: R5471
= Pl ace close to SMC s - MVP6_PVON LAk | SENSE zg
(For R and O %
1 C5470
L 0" 068UF
PLACEMENT_NOTES: 5 187

s — - L
MCP VCore Current Sense Filter Place close to sMc “0%2

(For Rs and O

GND_SMC_AVSS 35 40 43 4

R5416
. _=PP3V3_S0_MCPCOREI SNS . MCPCORESO_| NON A, SMC MOP CORE_| SENSE o w0
1C5472
— 022U
5 60%
? 558
(Sense R "output") I 43 GND_SMC_AVSS 36 40 43 aa
» > =MCPCOREI SNS_N sl | NAEMA s MCPCORE_| QUT 1 2 PLACEVENT_NOTES:
—MCPCORE! SNS P e cerl1 Gai n: 100x vZBw Pl ace close to SMC YR, VASTERCRO0 VLD BYNC. DATE=047 08/ 2010
’ " (100V/ V) . 201 (For R and © .
(Sense R "input") Scal e: 10A / V Current Sensin

G\D MAX VOUT: 2. 38V .
Sense R is R7525, 1mChm ~ NOTE: Do not stuff R5415 _and u%ug%ugi%? bn
Max Vdi ff = 24.8mV R7593 at the sane tine! d} Appl e Inc.
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DRAM SSD Tenper at ure
CRI Tl CAL

CPU T-D ode Ther nal

,_=PP3V3_S0_CPUTHVBNS R5515

Sensor

0x98( W ) / 0x99( Rd)

» MLBR_THVDI ODE N

FI XME: OFFGRI D
1,47 2 ppav3 wg&%u;?wm R
5% — 53
1/20W  VOLTAGE=3. 3V
2’\0%—(13 1 CBSUJ;ES
10 @@ CPU_THERMD P . — Loy, rss16'| |'Rs517
KB 10K 10K
C5521 1 U515 s S E P
CPU Ther mal Di ode 2. 2NE —— EMGI413 = 8, ], %
A }1{2 2| pp1 THERM / ADDR|_". CPUTHVENS_THERM L
72 10qgry— CPU_THERMD N 3o R T AL perTeL, 8 CPUTHVENS ALERT L
DRAMIHVENS D2_P 4| pP2/ DNB swoaTal @ =1 2C CPUTHVBNS SDA P
C§522,\|91_L 5| oner opa svok |10 =1 2C CPUTHVBENS_SCL A
. GND THRM_PAD
?501 1 8T 5 Tl
BC846BIMXXH BR PLACEMENT_NOTE=Pl ace U5515 near CPU
SOT732-3 L, DRAMIHVENS D2 N Local sensor for CPU Proximty
PLACEMENT_NOTE=Pl ace 501 near DRAMs bel ow MCP =
., _=PP3V3_S0_MCPTHVENS R545735
1LAAA 2  PP3V3 SO _MCPTHVSNS R
— B mm
1/5?6% ValTAGESS! 3\51r HES: 28 T 105535
1
%t F Res36 ‘R5537
72 19gry—MCP_THVDI CDE P 2 & 15K 10K
b L v S 2 T
C55221 gﬁg E% o w
MCP Ther mal Di ode 2. Zig%__ El&DF a = ?
2
B oL THERM/ A MCPTHVBNS_ 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 P
CRI Tl CAL C55231 GND  THRM PAD <o
1 2. Zig!; - PLACEMENT_NOTE=P| ace U5535 near WG8r:
2
BCB4 SOr732-3., 2 }1{

Local sensor for MCP Proximty

PLACEMENT_NOTE=PI ace 6535 near J9000

0x98(W )/ 0x99( Rd)

SYNC MASTER=K99 M_B

SYNC _DATE=04/08/ 2010

Ther mal
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FAN CONNECTOR

.=PP5V_S0_FAN

.=PP3V3_S0_FAN

R56 4%%1

FF14A—C§§;%L- B- 3H

515V _DC

| TACH

RS %?5 '
-« 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 Al
o 5FV L
201 2 T 1 JRERNE | <
o] T8 . FAN RT_PVW
»SMC_FAN O L~ 0
SYNC MASTER=K99 M._B SYNC DATE=04/08/ 201
P ——
Fan
DI RG, NOVEET sz |
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| PD Fl ex

| PD_3V3: S5
R533O

« =PP3V3_S5_TPAD

5%l/ 16W MF- LF
402

' 5795
,,=PP3V3_S3 TPAD A 2 . PP3V3_TPAI
504/ }l%\éVM:—LF VO TAGE=3. 3V N_NEC

c5700 1

=
0. 1UF O
2
sig%ilj 20 3 T} SMC PME_S4 L : g
500
PLACE_NEAR=J5700. 1: 1. 5 4 O
= 724 1B USB_TPAD CONN P 5[5
7 47 @S USB TPAD CONN_N 6
L5720 =1 2C TPAD SDA ; g
FERR- 120- OHM 1. 5A V" 'CD—— 55955 sl C1DY
., PP5V_S5_LDO 1YY Y L2 PP5V TPAD FILT 10| 5
0402_ LE VOLTA :5\,47 T EV;IE7 C_W DTH=0. '_E,\ﬁ DTH=D. 5 ""11
c57101 PLACE_NEAR=J5700. 10: 1. 5MM e m@ SMC LID 12 g
0. 121{350 13 o
i 2 o 10 7 (T} SMC _TPAD RST_U 1413

402
PLACE_NEAR=J5700. 10: 1. 5MV

. - =PP3V42_ (B8H TPAD

Connect or

CRI TI CAL

FF14A- 1‘1@}8“9&- B- 3H
R e G

m N_LTNE_W DTH=0. 5 _nm —0

16

i

518S0794
c57201
0. 1UF
10%
6.3V 2
xR
PLACE_NEAR=J5700. 1%'1. 5Mm
72 69 15 CE> USB _TPAD P A0 Y Y 3 USB_TPAD _CONN P a7 e
72 59 19y USB_TPAD N 1YY L2 USB_TPAD_CONN N a7

=12C TPAD SDA ; . 4

c57321

100PF —
109% —

25V o

X7R- CERM
PLACE_NEAR=J5700. 82%. 5|

PLACE_NEAR=J57|

PLACE

=12C TPAD_SCl ;4 a7

| SMC ONOFFE_L ;39 40 47
7331 SMC LID ;3 3940 a7
oo ——

N 2lc5734 1 SMC_TPAD RST L ;40 4

00. 92, 54t 00PF ——
o o 205735 1
NEAR=J5700. 13%'1. §MWOPE ——

PLACE| NEAR=J5700. 12*!1. $5MWOPF —

PLACE| NEAR=J5700. 1%%*1. 5™V

|||—<

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

VEELLSPRI NG 1
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. =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ

SPI : 41MHZ&SPI : 62MHZ
R6150" |['R6101 C6100 1 o| CRITI CAL 'R6151
10K 3, 3K 0. 1UF - 10K
1/ 20W 1/ 20w sig\g N U6100 1/ 20w
201, 5201 Loh 32VBI T 5201
scP
o 41 TN SPI_MB CLK 6|scLk SI /sl |5 o SPI_MB_MOSI
MX25L3205DMRI - 12G
OM T_TABLE
o SPI_MB CS L e _
m Pl W L Sopes ace sasi a2 SPI_M.B M SO oy oo
0107 TR SPI ROM USE_M_.B T HOLD*
SPI : 25MHZ&SPI : 41MHZ D SPI : 25MHZ&SPI : 31MHZ
1 1
D* is asserted R6152 ¥ R6153
h 10K 10K
ignore SPI cycles. 1/ 28% 5%, 0w

201,

2201

| MCP89 SPI Frequency Sel ect

|

|
! Frequency] SPI_Mos| |SPI_CLK |
: 25.0 MHz 0 0 :
| 31.2 MHz 0 1 |
L 41.7 MHz 1 0 |
' 62.5 M 1 1 :
: NOTE: 42 & 62 MHz use FAST_READ conmand. :

SYNC_VASTER-KOO _NLB
R T T

SYNC DATE=04/08/201
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS
GAlI N

80 HZ < FC < 132 HzZ

6DB

N_NECK_W DTH=0. 25 nm

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM
SPKRAMP_R P_QU

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM
SPKRAMP_R _N_OUT

ALIAS OF PPSVLT_S3, M N_LI NE_W DTH=0, 50MM M N_NECK_W DTH=0. 25Md R6(314 {‘/’\ﬂQN-—rkI(INE;w Bri=g. 25 m
. =PP5V_S3 AUDI O AVP N 2 PP5V_S3_UG610
5%
451)?9’ C6607 1 NOSTUFF CRI TI CAL
0. 1tk — 3 R6613" .|1C6601
6.2 2 Yon] 100K g Y%
b0 - 6610 | e TR e
0 1UF Wvg\tsr—?oo 201, 2012-LLP
T 1n.)Y SPKRAMP_| NR P 1|2 = MAX98300 R P M| ouT+ Bl
B An . MAX98300_R B3| n our-[CL
G561 R
o 1UF 201 R_SPKRAMP_SHDN lerone
2
T 1nY SPKRAMP_| NR N 1I| B2\ NosTURF
%0
53K R6610 P
v m>—AUD_GPI O 3 1 2 :
R6611 v 8w
100K 1
5%
20W
2 1

o Y >IN == T AN
AUDI 0: SPEAKER AMP

DTG NOREET s |
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8 7 6 5 4 3 2 1

M.B to LI O Power Cabl e Connect or
CRI Tl CAL CRITI CAL 3.425V " G&EHot " Suppl Y

V\Té]»?:’g\g—ol\/BZ s, PPBUS G3H BAT%gT%/Z\fl LM Suppl y needs to guarantee 3.31V delivered to SMC VRef generator
M RT- SM =PP18V5_DCI N_CONN , ,
1
e
o_z_T P3VA2G3H BOOST
o 2 DI DT=TRUE
s =PP5V_S3_LIQ COWN ,, SR e PR
oF LT U990 BT Teesy
51850508 §68QR 1 C6906 Yo oo LT3470A 6% | 33UH 20% 0. 30A- 0. 4350HM —pp3V42 _G3H REG ,
0. 010F —— — 0, 01UF Sron sw 4 PRVESaL S - : Vout = 3.425V
897 2 Y CRIT1 ca® A2 M NERERR-W BIFES: 35™m DP418C- SM - o
603 201 NCx—{NC Siv\H:gf’RbEDE_ RUE 60VA MAX QUTPUT
) . A
TJXSF" <Ra>| (Switcher limt)
— d 1
et 106995 R6995
——22PF 100 CRI TI CAL
2 8 M OM T _TABLE
201 221 11 C6999
P3V42G3H _FB — 10UF
<Rb> [. &2
61 603-1
200K
1%
1/ 20w
ZOIQT
Debug LEDs Vout = 1.25V * (1 + Ra / Rb) L
(For devel opnent only) -
» _=PP3V3_S3_ DBGLEDS
S3_S0_LED S3_S0_LED
'R6941
1K
5%
1/16W
IMF- L
2402
S3_S0 LED , S3_S0 LED
v 26920
S R LS PAVARVASS O il
K K
DBGLED SO_D S3_S0_LED
940
w0 SYS LED ANCDE 3|p gl\/BKlSFV
*— | scD VESM HF
|
GREEN- 3. 6MCD £, i
2.0X1. 25Mv SM&”
AEEEE

58 39 25 [T ALL_SYS PWRGD

R ght Speaker Connect or

CRI TI CAL

76190 9502
K16- Speci fic
Battery Connect or

a9 7 SPKRAMP_R

—-0

P QUT 1
nnnog o}
7 (TR SPKRAMP_R N _QOU 2;|
-0

PPVBAT_G3H CONN ; &
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J6950 Wk — —— %tV '
WIE- PUR- VB2 BT T Y '
M RT- SM 402 402 '
of |
oF - .
4 o =SMBUS BATT SCL w2 .
g 5 @up =SMBUS BATT SDA . % .
Olt  @m SYS DETECT L =
= - ' SYNC MASTER=( VASTER] SYNC DATE=( MVASTER
ar . CRI TI CAL ! ]
ol R6950') | o no stuer , DC-1n & Battery Connectors
o o Z\E_ D6950 . RO e |
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This node is powered
t hrough body di odes:

Reverse-Current Protection = oanthrough qroso. |l 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
TR LINE W OTeo 6
» =PPDCI N_S5_CHGR _ SR . 257
. . T RLINE W DTFE0- 6 o
| MR W BT S
({0 VOLTAGE=18
'R7085
Cr085 1| ™K
0. 1UF 41
38T 1720w 3
235 2201
. CHGR AGATE_DI V
TR LLE WoTeD 5 T RLLIRE WDTeE0. 3
M KSR W BTEEe. 35" M KSR W BTEEe: 35"
'R7081 R7086*
62K 332K
CRI Tl CAL %Z'éuw 1/2%/:\4/'\}
D7005 2201 201,
BATB:;gT- 323I LM (CHGR _SGATE) (CHGR _AGATE)
L >|_\ R7005 et
3 CHGR DCIN D R 1/\3\9\/2_(_Q:|GL_II]_N)_ R710021
2 ||> uZbw . N/s\//\f—l L], SR CAL
0 71 1
ACIN pin threshold is 3.2V, + - 50m/ 0 1C7020 120w CHR CSl R P R7020
DI VI DER SETS ACI N THRESHOLD AT 12. 18V - 93‘%047UF - (2)65’9’“20
) ’ 30mA max | oad 2 3% R7022 2 CHOR CSI RN 5 MiLF
I nput i npedance of ~40K neets 402 L 10,
sparkitecture requirenents _PP5V1_CHGR VDD R70701 A o PPDCI N G3H CHGR
M N NECK W DTH0. 3 LAAN2 PP5V1_CHGR VDDP 1/ 20w W NRESK W BTIES § mm CRI T1 CAL CRI TI CAL PLACE NEAR—Q703O 5:1.5mm
e ity | RS - T e CEO3Q: aaur 0%934%4 L0351 (13ZF036 : 0 0°1UF
ws _=PP3V42_ G3H CHGR Vaos" C7001: C7022 1 1 C7021 T ek e I T, %%
1UE 0.70F L L ¢ 1UF Pa . TRYY 2 - e 285, 3
'R7010 NO STUFE 187 19% 10% CASE- D3L CASE- DaL
30. 1K X5R 2 X5R 2 2 X5R
1750w R7002* CRI Tl CAL 462 405 X35
W 100K 2 Q| ov T_TABLE =
2201 505 —
1/ 20W VDD VDDP 5
R7000 201,
0 12 st ba N2 CHOR_DCL N S Max Current = 8A
03 7 SMC RESET L 1 2 CHGR RST L 13 |svB_RST N
5% =SMBUS CHGR SCL 11 SGATE]| 26 CHGR SGATE o resnonn 252 = %7
S 2 OD— sa U7000AGATF 1 CHGR_AGATE 1 C7025 [ K0332DPB-01
NF e =SMBUS CHGR SDA 10 0. 22UF — LFPAK- SM _
201 N csipl 28| CHGR CSI_P == 9 f = 400 kHz
Float CELL for 1S = D SHR VERO 2 "FRQ csiN 27| CHGR CSI_N 2 LoV
CHGR CELL elel ol ORI T CAL CRITI CAL TO SYSTEM
CHGR ACI N 3 I BOOT| 25 CHGER_BQO L7030 F7040
ACI N % UGATE 24 CHGR UGATE oo 1 4. TUH 7. B5A 7ANP- 24V
s CHGR | COVP 5lco o  PHASE 28 | CHOR PHASE *=@=mr  oomwe 1YY Y L2 1 r\/ : =PPBUS_G3H .
R7013 CHGR VCOWP 7 lvcow © ” L GATE M N-RECKW BTH0. 5 I HLP4040CZ- SM
109 CHGR VNEG slwes @ OE CHGR B T ST 12001
1 200 » CHGR CSO P 18 lcsop —  BeaTE 16 | CHGR BGATE
201, s CHGR CSO N 17 |cson 20/ v AMONL9 CHGR AMON oy e
2 36w v BM 15 CHGR _BVON__eomy e PPVBAT_G3H CHGR REG
oo —CHGR ACOK .
et L GTRR gz (G%? e ACK o - UNESWET ST ORITICAL | CRITICAL | CRITICAL PLACS AEAR-L7030. 2 1. S
1% 10% I 5 1 1 1 1
10 3 0 £ o C7((5)24b9 . C7041_; C792‘b|3;—$ L TdoomE
d N CRI TI CAL H 2o Y R4
[ Q7035 casErES casE B casE B 201
4 [ RJK0305DPB
— LFPAK- HF
1 C7002 =
€L }8%F CRITI CAL
2 19% XWr000 1 R7050 055
i 1 2 (GND) 0,01 SI 7615DN
i 1 k] P 1212-8 TQ FROM BATTERY
PLACE _NEAR=U7000. 29: 1
PLACENEARSUT000. 22: 4 = L PPVBAT G3H _CHGR R v PPVBAT _G3H CONN_; 5
M N_LI NE_W DTH=0 i M N_LI NE_W DTH=0. 6 nm
| AR e T e
(CHGR CSO P) R7051 2.2 ; il llil
(CHGR_CSQ N) R7052 0 1, apn 2 714 CHGR CSO R N
- - 0 <
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
((CHGR BGATE) -
1 1 1 1 1
1 %:_071%?52 %_7(91%% o ?JFOOO %792%2 1 (1:3(902,3% 1 * R7051 HAS 2. 20HM TO COMPENSATE UNVALANCED VOLTAGE
I 1%, By T To % 30T 19% —— DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
2Rt 552 - o852 565 2 C7017:| |+ C7014|:C7013 |+ C7012
GND_CHGR AGND 10UE —— - 1UF © - 0. 1UF 0. 01UF
Mm HEAE vw\,[rrr:g g m 25V 2 2 25V 2 25V 2 S5V
VOLTAGE=DV 808 851 235 265

SYI\C VASTER=( 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 7270 s P5VP3V3 VREGS CRI TI CAL C PLACE NEAR-Q7260 2:1.5mm
2401, |t 1 C7241 2821, |+C72
C762UIQ—— —— 1000PF —— 1LF =PP5V_S3 REG C762£EJF—— - 1UF pOPF
20% T ° T 109% 528 ey s2 P5VP3V3 VREG3 20%—T—~ —T— 1Q%
1LY 2 2 g 2 en 11V 2 2 }(E\é 2
casErES 201 203 casErES 202 201
C7200 1 2 P5VP3V3 VREF2
= 1 —— ol o o e OV T_TABLE OM T_TABLE =
ey 2 o o N o = C7201 * C7203 1 1 C7205
5 P5VS3 VBST R 402 ~ 0.220F —— 1UF —— —— 10UF _ p3v3ss vBST R
R
CRITICAL e = £ g & & e 2 1 2 | of ~
= 220 LTI éAL
F=400KHZ e TV lPPSEL criTicaL _ VI oL /260
s2 o SPP5V S3 REG HASON-8 T 14 |ocseL U72N01 e 12 =P5V3V REG EN w — — §| z7%gZTR . 7 _=PP3V3 S5 REG g
Vout = 5.0V P — 1 los @ ONE - BX3. Vout = 3.3V
CRI TI CAL _ PSVS3 VBST 31 |VBST1 Ioe) VBST2| 26 P3v3 CRI TI CAL
5. 6A MAX QUTPUT L7220 A M NRER W BHET T DO ] 3 M N-RESR MW BFES: § vew s/ o2| 8 L7260 5. 3A MAX QUTPUT
PLACE_NEAR=L7220. 1: 3mm 2. 5UH 14A N WEITES § [ D DT=TROE GATEL o= DRVHL g DRVH21.24 GE?S%IETM_WW 2. 5UH 14A F=400KHZ
: 2 ’ O DT=TROE—SW TOH RO TROE ] e % svel 25 b T — S | - . 2 CRITTCAC
. g N . N mm = 1] = 1] = = . N g
2 raseeT e 2PLACE_NEAR=L7220. =P MM%¢EE§EW§;E§E£8§gm DIDT=TRUE GATE PSVSI3RLE 20 1 & DRVL2 27 (_‘:IP\'G}I'\E/385 TRUE DI DT=TRUE M Niht&iw B:H:ES g il oy e }% o 0180-"\4
2 g mm = — NODE= — NODE= = 2 g mm 2 2
|3XV\7220 [gXV\Z’221 | o) ‘2 mm P5VS3 CSP1 7 |csp1 csp2| 18 P3V3S5_CSP2 | ! ‘2 mm o XV\Z'ZGOg] XWZGlg] 10UF C7292 %é%/oopp
ey S ORI TI CAL Cc7218 NRSTEE P5VS3 CSN1 8 [csnt csne| 17 P3V3S5_CSN2 C7288 EY el
1 225 O1 Illl{: +» P5vP3va VReGs 1 0 2 P5VS3 FUNC 11 |vooE rel 3 PaVass o1 |1|U2F <| PLACE_NEAR=L7260. 1: 3nm
RIKOSEODNS i o Oz P5VS3 VFBL 9 |vFB1 VFB2|_16 P3V3S5_VFB2 i . PLACE NEAF
PLACE_NEAR=L7220. 1: Bnm e iég“ | PSVS3 COVP1 10 |coMPL cowp2| 15 P3V3S5 COVP2 iégz -
2 402 P5VS3_EN R 4 |EN1 EN2| 21 P3V3S5 EN R 402 =
2
22 R7247 = pecen e 20 R7246 xwads
N .._1/\/\/\,K2_< 'R7236 .7 STUF ao THRM PAD 'R7234 KA 2] al
P5VS3_VFB1-|R 1/1;/oﬂw ?Q;“OAK 20K . &) xwr200 3 35352678 'R7206 ?%OAK 1/1;/oﬂw N t
» 120w [ R7249 M 249K 120w » R7216 PLACE_NEAR=L7260. 2: 3rm
L 5201 7 o, L 2 o 5201 %’./ulﬁK P3V3S5_VFB2_R
= P5VS3_COMPL_R 2 20w W 1/20W
1
1 R7256 1 C72371 g = 2% Fovess 2201 R7260
R7220 16K C7236 100PF —— |? X C7238 *
219K 1 oh% 0. 01UF i PLACE_NEAR=U7201. 28: 11fm o O1UF pavass Cso R 232K
§ 41 o i Py i b .
e N 0V o X7R CERM v, 3%
M 2 X5R 201 X5R X7R- CERM 201
2 P5VS3_CSP1_R
s2 _P5VP3V3_VREF2 I s2 _PSVP: VREF2
'R7221 'R7261
10K 10K
S,  qo—PSVS3 PaocD oo
%61 s (oom}—P3V3S5 PGOCD 5 %1
AG\D_P5VP3V3_ SGND
N-RECR-W BFFES: 2 i
VOLTAGE=0V
PLACE_NEAR=U7201. 4: 2nm PLACE_NEAR=U7201. 21: 2rnm
'R7251 'R7252
0 0
5% 5%
ew ew
Ve CF Ve CF
402 402
s [Tp=P5VS3 EN s [E—=P3V3S5 EN
SYNC MASTER=K99 M._B SYNC DATE=04/08/ 2010

5V / 3.3V Power Suggl y
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s =PPVI N_S3_DDRREG
. =PPVI N_SO_DDRREG LDO

PLACE_NEAR=Q7330. 1: 1. 5rm

oM T&%%E ) ORITICAL [ CRITICAL 7332 |+ c7333
1 1
fofp CTERR_ CTIAEL L6 L oo —
- B2 E- B2
. =ppsv_s3 porrec  R7305 =
1A 2 DDRREG V5FI LT L
A Mcﬁi;rhla;@ WETHES: £7"hn =
A R7310* 5
12K
=PP3V. PDOl SE v 20m
- =PP3V3 53 PDCISENS C73001 C7305: ) . ) A, o | G330
R7380" Y T - - : S| S426DN
100K bR 2 Xok 2 VBN VBRI LT VLDO N - 4 PVRPK- 12128
1280 805 402-1 N-NECK-W DTH=0. 17 mm
M L 6 |cowp VDDQSNS| 8 DDRREG VDDQSNS
201, = CRI TI CAL ] C7325 N CRI_TI CAL
7 O :DDR\RfE"(r; E“ 100s3 VT Enable o 8 168 0. 82UH 20% 13A- 0. 00670HM
57 =DDRI 11 |S5 VDDQ VTTREF Enabl e 1 2 1
g DDRREG_PGOOD 13 Jpcoon vooo Paod 7300 vesTi 22 PRRishe VBST hRHVEOE WBRES T JOL THLP2525C2- SM
s =PPVIT_S3_DDR BUF LomA | oad TPS51116 21 DDRREG DRVH 18V 5
=PPVTT_SO_DDR LDO ' mex o2 5 IVTTREF N BN MU 55 |
’ Vout = VDDQSNS/ 2 24 vTT M2 @ 2) LL20 S%—ITRLL CRUTI CAL . @
V. t = VITREE DI DT=TRUE B N”NECK—W DTH= 17% |— 335 1/‘110\,/\'}
XWr360 Vout = oraf1s  DORREG DRVL . lla— S S426DN Mo s o
- = a mm PWRPK- 12128 1] =
| 5% 2 DDRREG VITSNS 2 hrrsns . BURHE T PR 7 = _ =PPDDR S3_REG .
PLACE_NEAR=C7360. 1: 1 nm e o — PLACE NEARSRT350. 1. L. WM R TI AL Vout = 1.501Vv / 1.352V
)(—L 1|12(3 EAF p
O\Aé?gAéB(lel 1%A7§'6TfBLE Nex 12 Nt VDDQSET| 9 s DDRREG FB (1330304}391 C734]'51 . 13A Max Qut put
22\ — —— 22U VITGND  THRM PAD GND PGND CS GND PLACE_NEAR=Q7335. 1: 1_m 10T BIOE—— 1 f = 400 kHz
28 2 2 2 %Ofv e 1) | el - XIR 2 ZaRY
X5R- CERM% égaR CERM 1 ¥ | 201 CASE- B2- SM
DDRREG CSGND h 1 % 2 CRI TI CAL PLACE_NEAR=L7330.2:1 WM
XW300 RHonE WBRES i 1 Li:(;:s?o%lzo n 2
s = =3k XW7 345
PLACE_NEAR=U7300. 3: 1 nm 1542 PLACE_NEAR=U7300. 25: 1 nm 2 2,RY —F X5 SM
CASE- B2- SM 603 1
LVDDR3: YES
C7320: ['R7320
1000PF —— ¢ 15K
7350 : | RORREG, YOpORNS), RIS
i 201
PE —— N-NECK-W DTH=0. 17 mm 201 2
3300018, ( DDRREG EB) <Ra>
B2 LVDDR3: YES
__M D_DDRREG S (GND_DDRREG SGND) 'R7321
VI e T Vout = 0.75V * (1 + Ra / Rb) | s 7K
2201
<Rb>
Use LVDDR3: YES for fixed 1.35V operation or LVDDR3:NO for fixed 1.5V operation.
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
11450331 1 |RES, 15K, 1% 1/ 16W MF- LF, 0402 R7321 LVDDR3: NO
SYNC VASTER-R16 M.B SYNC_DATE=06/ 017 2010

T

1.5Vv/ 1. 35V LVDDR3 Su pl
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. =PP3V3 SO | WP _

NO STUFF
R7421i| |iR7422
28% 2, 0K
v 2@1@/ i{lééow
201
+ =PP5V_S0_CPU_| MVP G + _=PPVI N_S5_CPU_| M\VP
NO STUFF CRITICAL |CRITICAL | CRITICAL | CRI TI CAL 7457 | 7453 %9c4E1:_|)\1‘EI.AR=Q7400. 1:1.5mm
1 1 1 1 1 1 1 1
BESYE L VES VOELLL 90253315 Uéz%? - Uéz%%:ﬁ Uéz%%:l Uéz%%:ﬁ —IUF  ——1UF 1000PF
PMEG3010EB Hie Hie Hie He 2 18V 2 18V
2 casEES casErBS casErES casErES 202 202 201 —
1 9774U1F2 s | MVPB_VBST RC C&%‘{ﬁ%'— J_
0%, | C74141 RS =
2 XBR"CERM R7415 1
& 0 1;5__ 1 > XNC
26w X5R. 2 NC
R R MVP6_VREE o = z'Xé'zLF 605 4 2 CRI Tl CAL
CRI TI CAL & - | B7A80
R741(31 R724]i4K1 1C7415 V5l N (D';A?EJ\&E=TRLE 3 S CE|7110C6L 0. 03/075
: —L 33pF o
1/ 280 M:légv T % oo TPg‘,?lggzoRHB 0. 36UH 30A- 1. O5MOHM o =PPVCORE_S0_CPU REG ,
2 - (CPUL MVP_I1) 1 2 PPVCORE SO CPU REGR 1 2 _
201, 402, 201 =N EpRIEALs s — NONC = Pmm—%mmww—ucmhlw ot MAX CURRENT = 28A
«{ | MVP6_DROOP 32 | prooe vsFi LT| 3L 1NeDe= e BV f = 300KHZ
| MVP6_TONSEL 28 | TonsEL vesr | 18 sa] | MVP6_VBST | p pr=TRUE 210 c
NO STUFF 6 17 | MVP6_DRVH =TRU CRI Tl CAL PLACE _NEAR=R7480. 1: 1. 5MM
R7411* pivies R : 451 1C7455
5 | eNDsns LL 19 sa| | MVPE_LL rea05 1= ¥000PR
%, 1 bRV [ 20 | | MVP6_DRVL _ s{ e LRE6795 — &
2 v 2 p— AL e ' 2 §i¥
2tz @ 12 1 > CPU_VI D<O> 16 |\ oo paocp | 22 VR DELAY gy 26 : =1
CPU VI D<1> 15 CLK_EN NC
T ViDL P2s¢ | MP_VR_ON
o 12 11 CPU VI D<2> 14 | v 2 VRN
s 12 1 [ 23 | MVP6_DPRSLPVR
13 DPRSLPVR
o 12 1 >_CPU_VI D<3> Vi D3 5 CPU _DPRSTP_L J_
o 12 1 (> CPU_VI D<4> 12 |\ py DPRSTP =
s 12 11 [T CPU_VI D<5> 11 |vips PWRVON |26 | MVP6 PNMON
s 12 1 gy CPU_VI D<6> 10 vips TRI PSEL ;; 1 oo
OSRSEL
« | MVP6_I SLEW 30 | sLew W e ) R7451 470 1,,, 2 = | MP6_CS R P
» | WP6_CS P 4 | csp THERM | s | MVP6  THERM NO STUFF 5% 1720W M 201
. | MVP6_CS N 3 | csn a C74501:| |'R7450
g0 100PF —— < 13. 3K
a 0y g 1%
PR
~ o - CHRY 2402 R7491
R7452 470 1,pp 2 S = | MVP6_CS R N 1,9, 2 CPU VCCSENSE P 1o
5%
o | MVP6_VSEN P 12@2‘”
« | MVP6_VSEN_N
* R7492
1 ANA, 2 CPU_VOCSENSE N_ e s1 o
'‘R7425  C74131 1C7460 R7426" Cr4521 [1C7451 5% B
1% 2.2 L L o5UF o 100pF - L TooPF 1§§*§W
e il 2 8, v xir 2] |2 33K cer OCP = 21.5nV / R7480 + 3.1A
.| oD 1 MvPe saD Vprnmon = 90 * K * R7480 * Vo * lo
VOCTAGE=0D pa—
XW’S;‘OO K = R7450 / (R7450 + R7451 + R7452)
- 28A @1V = 1.764V
Load Line = R7480 * 6 / (500U * R7414)

_—
M N_LI NE_W DTH M N_NECK_W DTH
s« _GND_| MWP6__SGND 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
o 1 M/P6_THERM 025 020 | MWVP6 CPU VCor e Regul at or
s | MVP6_| SLEW 0.25 MM 0.20 MM A B ez
«« _[PP1V7_SO_| MWP6_VREF 0 25 M ETEYYED-— Appl e I nc 051- 8467
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. =PPVI N_SO_MCPCORE
. =PP5V SO MCPREG _ PLACE_NEAR=Q7560. 5: 1. 5rm
CRITICAL |CRITICAL | CRITICAL | CRI TI CAL
& MCPCORESO _BOOT_R
Rt YVBHES, C7540%|. C7541%. C7542%. C7543|, [*C7561 JiC7563
PP5V SO MCPREG VDD AR M NNk : 620r 620F— Te2lb—+ Te2lP—* ::i F i )O0PF
PLREER W BHH=S:2 TH iy *R7565 C7564 1 LY 2 Y 2 LY 2 iV 2 2 g 2 o%
R7561'/ |1c7550 WEok L G062 %, 0. 2208 —— § o o £ see see ’ -
Ke L ﬁ_g/p 9 a T )J[(gif o p— gg 2 5 CRI Tl CAL J_
v2 2 1Y 2 ' = %7560 =
201, 408 4 . RIKO365DPA- 02
AK
MCPCORESO_RBI AS —
MCPCORESO_SOFT @ RS
vercrreso v R7503 o' ST \ercerso 1 2 : PR Ly
“ ESO_| ¢
< S0 1’\/\/\/2 5% 17 20W Mk 20T S0_L R 3 DI DI=TRUE M'\[NE = 0. 56UH 25A ggv% =PPMCPCORE_SO0_REG ;s
s (O MCPCORESO_ PGOOD 31 |pcooD 2 /I 1 2__PPMCPCORE SO _R 2 1 MAX CURRENT: 15A
1 > MCP_VI D<0> R/590 o LAAN2 MCP_VI DO_REG 24|\vi po - PCMCL04T- SM -~ : 4 3 CRI Tl CAL (Q7560 Linmt)
lgm MCP VI D<1> _‘75:1 0 1,\/\/\12 5% 1720W MF 20T MCP VI D1 REG 25|vi o1 VOLTAGE=TV f = 300 KHz
+ mm_MCP_VI D<2> R7592 0 1 \\\ar2 o 20w W 20T MCP_VI D2_REG 26 |vi D2 -
10 MCP_VI D<3> /594 0 . , o% 1720w W 20T MCP_VI D3_REG 271 ps CRI TI CAL —
o NN 5% T ZoW— 20T 23 ne %7565
[y =MCPCORESO_EN NOslvr o K0208DPA
MCPCORESO_FDE 30|aF_en veaK
_ 32|
ss o =PPMCPCORE SO_REG MCPCORESO_VSEN 8lvsen
MCPCORESO_RTN o
'R7563 F !
100 MCPCORESO_ VW alww
20w
R7566 2{ 1 . vd 12 s« MCPCORESO VO = (INMCPCORESQ_VO)
MCPCORESQVSE -
1 (> MOPOORESO_VSEN P 130\ 2] - MCPOCRESO_COvE 5 oo acseT} 3 ET RI2& PLACE NEAR-F7525. 1: 1. 5WM
1
%
vebw |, 7570 MCPCORESO_FB 6lra 1sA 13 MCPCORESO_| SP A
196w 1C7569
201 ::i JOOPF MCPCORESO_VDI FE 7|vor e rsy1l MCPCORESO_I SN w 'R7573 75731 - COPF
R7568 |2 2}1{ | covpl 10 MCPCORESO_| COVP 1 47RE —— ™ Tz 1%
12 22 MCPCORESO_VSEN N 1,40, 2 %(?07'3;7: e PGND VSS THRM PAD 2201 weo- 8 \(ffz R7500 -
L AVAY 7 —
1’21?‘” (MCPCORESQ_RTN) %%gz B 9 3 1%&({/2 » MCPCORESO_| SP_R 1
1 =
R7571 R7572 L C7576 (MPCORESD_| SN) LBy
100 147K 1 E 1 C7578 1 502
Fhow 120 = —— 1000PF R7575  C7575:1
6 2, 2 %5 2 0 XW561 oo 47RE ——
1
1 GND_MCPCORESO R,?HG\ID 1532 zyél NPO- §§¥2
= (MOPCORESO_ WY AeESoW P10 PLACE_NEARSU7S00. 33: 1mm L (MCPCORESQ_| COVP)
C7579 1 'R7576 Vinobn = 31 * lo * R7525 * (1 + R7575/ R7573)
0.001UF L 2 6,98K OCP = R7569 * 10uA / (R7525 * (1 + R7575/ R7573))
C7580 i1 3 1w
100PF X5 L¥61
12
1]
8y
R7577 i Gr38d
YA 470PF
‘;“NVMMQ’M’Q—WI 2 (NMCPCORESQO_ COVP)
1/]23W 1 30
#H 5
(MCPCORESQ_ER) VI D<3: 0> | VOLTAGE
R7578 93050%% 1100 0. 9750V
1 1392, McPooRESO VDIE C 1|2 (MCPCORESQ_ VDI EE) 1101 0. 9625V
Vi%V L
1/3,_8w 0 1110 0. 9500V
20
1 %7%178 202 1111 0. 9375V
3
Y 0000 0. 9250V
1/]2 W
1 0001 0.9125V
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 K99 M_B SYNC DATE=(02/11/ 2010
1011 | 0. 7875V MCP VCor e Regul at or
1- 8467
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=PPCPUVTT_S0_REG

Pl ace XW610, XW611
at desired |l ocation for
renote sensing.

XW610

1 5422 CPU VITSENSE P

1 5§82 CPU VITSENSE N
SM
XWr611

= R7604l
01K

1%
1/ 20W
201,

R7 605"
74K
1200

201,

« =PPVI N _SO_CPUVTTSO

. =PP5V_S0_CPUVTTSO

R7 60 l1 Ji ?7
10
Mt 1BW 2 %9
505, 60
PP5V T. W =
2 . mm
=5' wem ) <
— —
VCC  PVCC
23R70€iﬂ4 Ur7600
1% 1 SL95870
1/ 20w LJTQ:N
56 o D =CPUVTTSO_EN 3 |en
<Ra> CPUVTTSO_FB S |FB CRITI CALUGATF
CPUVTTSO_SREF 4 |srer PHASE|
CPUVTTSO_VO 8 [vo LeaTe
CPUVTTS0_OCSET 7 |ocseT
o CPWITTS0_PGOCD 9 |paon
CPUVTTSO_RTN 2 |RTN
CPUVTTSO_FSEL 5 |FsEL
1R77§‘ﬁ5 G\D__PG\D
Hoow C7602: ['R7603 "oe
22 2 2%‘; 50w
<Rb> %R g/glo
603 2
C7604 1 1 C7605 C7603
T000pE, —— —L To00PF ,0470F
2 2 }{ Y XWZ 600
SM
201 2
CPUVTTSO AGND 1582
FLRTREEE W BrES 2 1

CPUVTTSO VBST
W DTH=

C7f:‘>301

Bri

mn

CPUV TSO LL

B

CRITICAL | CRI T1 CAL l -
1 1
c7620 c7621 :___%é%PF
ST T T
3R
PLACE_NEAR=Q7630. 1: 1. 5rm
CRI TI CAL =
630
%7KO3E0DNS
HWSON- 8

CRI TI CAL

L7630
0. 82UH 20% 13A-0. 00670HM

2

3.5 ™

8"”5¥°‘PRDEDE

(CPUVTTSO_QCSET)

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

CRI TI CAL 6231

1)

=z

635 1805
%7KO3E0DNS MR ?
HWSON- 8

(074
1000PF

VCLTAGE:;. o5v

» CPUVTTSO_CS P

PPCPUVTT SO _REG R
. mm

mm

CRI TI CAL
R7640
0. 901
ggv% =PPCPUVTT_SO0_REG; s
2 1 " —_
AN ER fEReT Vout = 1.05V
Cl%%l . | 11. 5A Max Cut put
- | T = 300 kHz
i%ﬁl/
CASE- B4- SM
CRI TI CAL OM T TABLE
1cr648 1 C7647
270UF f— %é)oéUF
20% Q/
2 2hr 2%
CASE- B4- SM 603

2 CPUVTTSO_CS N

(CPUWTTSO_VO)

R7641"
1. 78K
v 23
W7 7640
2| 1000PF
2 |1
11
5%
Wit |'R7642
402 1. 78K
1%
1/20w
2201

OCP =

Vout = O.

(1 + Ra / Rb)

R7641 x 8.5uA / R7640
5v *

SYNC VASTER=( K99 _M._B

SYNC DATE=(03/01/ 2010

‘CPUVTT (1.05V) Power
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1.5V SO Regul at or

« =PP3V3_SO_P1V5S0 PLACE NEARSUT710 ot p e BAR=U7710. 1: 1. 5mm
L g0 LGt
2 19y
T S 2 18% CRLTI CAL
63V 36K L7710
805 2. 2UH 3. 25A =PP1V5_S0_REG ,
= P1V5S0 SW 1 2 —
Y BIER S 70 1 virionoes s Vout = 1.508V
1o et cr711:| 'Rg7il | MAX CURRENT = 1.5A
DEN 47P'§):: %‘/%ZOW f = 1. 6MHZ
o o PLVES0_EN Zen ORI TI CAL 1x8 NP°'§§1 2l .8
s ¢} P1V5S0_PGOOD 3lpor veB| 8 P1V5S0_FB <Ra> PLACE NEAR=L7710. 2: 1. 5nm
4 s 1C7715 |1 C7716
SKI P RS| 1 —— 22UF —— OPF
GND_THRML PAD 1R:|_737K12 T &% T 1&2
7 9 1750w 805" 20k |
2201
<Rb>
Vout = 0.8V + (1 + Ra T L 1.05V SO MCP PLL LDO

« =PP3V3_SO0_MCP_PLL_VLDO MCPPLL_R: REG

| PD_5V: S5_I NT MCPPLL R LDO . =PP1V05_SO_MCP PLL_UF R R7745
5 OV S5 I P L PLACE7FE?I7€100. 10: 1. 5mm R7743 L0,
. D DO P5VP3V3 VREGE 14 Op 2 1/1102% b
5% ., _=PP1V5_SO_MCP_PLL_VLDO L o5
err MCPPLL_R: LDO 4022 MCPPLL_R L PPLV0S_S0_MCP PLL OR.
| PD Sv: S3 R7750! PP3V3 SO MCP PLL_LDO Bl AS ) R7744
—PP5V S3 TPAD iy 0 @EN&:&\A&DTI—:EZE m CRI Tl CAL 0
7= R7760 u 12{753 AGES3. SV <| MCPPLL_L DO {YIQI:SWSUQFEVSCS L _REG . £
NN Vb, BTAS - AEEETIEYS: 2 i MEPRLE PO yitw Vout = 1.05V
, _=PPBUS_5V_S5 U7760 1w PP1V5 SO MCPPLLLDO 1 lino auto| 137K 2 Max Current = 0.5A
M C5235- 2. 5\ 202 | PPSV_S5 LDO | MCPPLL _LDO RECKTW.DTH=0: 2 nm 2 i ourz| 10 1/ 20W
Sor23.5 VoA C774711 @QEA 37 83 =] R MCPPLL_LDO
M N_LI'NE_ W DTH=0. 5 nm 2012 1
10N aut| 5 M N_NECK_W DTH=0. 20nm 1UF —— urs740 <Ra> C7742
OM T_TABLE | BD 5v- 5 o8y T 5 len FBl_8 MCPPLLLDO FB — 4, 7UF
o omP5Y._S5_EN 3 |en NS ERNEVINT 11:7'7‘50—‘5x Vout = 5.0V Ry 2 TPS74701 MCPPLL_LDO| |2 4%
I PD_SY e SN = 2;2F MAX CURRENT = 0. 016A MCPPLLLDO SS 7les N g3 Rr7ar o
10F L o 2 X8k ceRM MCPPLL _LDO MCPPLL_LDO ]
129 202 C771‘E_J9 1 1 (2:727’\#3— GND THRM._PAD) qu —
235 19% —— T0% © — <|Qb>2
e |2 ¥ =
A1 CEOZ 281
J Vout = 0.8V * (1 + Ra/ Rb)
= MCPPLL_LDO
R7748
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON BOVOPTI ONs - MOPPLLLDO PGOOD R 15 9. 2 MEPPLLLDO PGOOD .
: L MPPLLLDO PEXD R 1aan 2 MPPLLLDG POXD oy
353S3034 1 1 C, LDO, M C5235, 5V, 1% 150MA, SOT23- 5 u7760 | PD_5V: S5_EXT _ 1w
MCPPLL_R LDO - 1.05V SO_USED FOR MCP_PLL LDO POAER. W%

MCPPLLZLDO - STUFFS U7740 AND RELATED Cl RCUI TRY.
TO USE U7740, MCPPLL_R: LDO AND MCPPLL_LDO MUST BE ACTI VE.
TO USE 1. 05V SO, MCPPLL_R REG MJUST BE ACTI VE, MCPPLL_LDO CAN BE ACTI VE, MCPPLL_R: LDO MJUST BE | NACTI VE.

MCP 0.9V S5 (AUXC) Swi tcher

s 8 =PP3V3 S5 P0OV9S5 PLACE_NEAR=U7750. 1: 1. 5nm

PLACE_NEAR=U7750. 1: 1. 5rm
1C7752
i/OOPF
2%5 CRLTI CAL
L7750
2. 2UH 3. 25A =PPOV9_S5_REG,
A = POVOS5_SW 1 2 Vout = 0.902V
N -5 M0 | HLP1616BZ- SM _
D mm MAX CURRENT = 1.5A
= 1
HJZSENOESQ PR CTil: gfséél f = 1. 6MZ
=POVOS5_EN ey RITICAL s o B8 2] T A CRI TI CA
s D> N L 20T 2é°§a> 1 C7755 [, PLACE NEAREL7750. 2: 1. 5tm
s @o—POVOS5_PGOOD 3lpor VBl 6 POV9S5_FB 1550 1C7756
Aski P Rsl |2 T &% T 1&//(’)(”3;:
R7752 So5M 2 v SYNC VASTER=KOO M.B SYNC_DATE=04/ 08/ 2010
G\ND THRM PAD 20K 201 .
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8 7 6 5 4 3 2 1

S5 Rai| Enables & PGOOD SO Rail PGOOD Gircuitry  mgl el OIIO S Onals

State SMC_PM G2_ENABLE j PM SLP_S4_L § PM SLP_S3_L
_ 1/ 20W R (50) — - —
=PP3V42_G3H PWRCTL o
° R7840 201,
U7750 EN tied to VIN opm PSVS3 PGOOD  1aMn2 | Sl eep (S3) 1 1 0
0381%9 N -| CRITICAL —PP3V3_S5_POVOSS , o 5w Soft-OFf (S5) 1 0 0
Ry VD %5 R7§41 Battery OFf (G3Hot) 0 0 0
»  m_SMC_PM G2_EN 5 U840 = =POVOS5_EN g = « om>_P3V3S5_PGOCD 1 2 |
9 7 = — H H %
-p5V3V3 REG EN SLG‘T‘DAFEOJ'Z SO0 Rail PGOOD ( | SL Ver si On) 1/%F6w
B o e Ay Internal pull-ups 100K +/ - 20% PPSV SO R7§42 201
R7846 2iNA. . Qrapé P3V3S5 EN Lo s e . PIVESO PGOD 1 > |
1 — 5%
T A3 P3V3S5_ EN — =P3V3S5_EN 2 1 1/20W
0 ., PP3V3 S5 6 BASES = ’ R7870 bzt R7843
304 Threshol d: 2?2 NO STUFF 9 0
fiew K : L 950 Lt o mm MPOORESO PGOOD 1, r2 |
240 DLY > 10 ns . 33000PF *abs, 158w
@BV S5 BNy o sTurF _SsPcoon DLY 8 2 Goav lpep VVON R7844 B
01 . 5 N GOOD 1 2
1 874%& JiC784 SOPGOCD_| SL AGES3) 3V 2 W p - @%’\/E\y{\/—-
S i 220PF R7871! SOPGOOD | SL CRI TI CAL vZbw
X35 S 38y 20. 0K 870 1 o ~ soPGoOD 1 SL 261 R7§45
L Té&? CERM oW 0. %ngé,:: VooV s > MCPPLLLDO _PGOOD 1 2 4
- 402, Ry 2 u7870 1/%6w
0 | SL88042I RTJJZ 2’\1’)F1
TDFN
GOOD 12w 0 s PP3V3_S0O 3 [vaven apdl g SOPGOOD_| SL
s D POVI9S5_P O PP1VE S0 s vavon P=xX NC R718072
w7 PP1VO5_SO 6 lvamon ReT+ |8 SOPGOOD RST_L 1 2 ALL_SYS PWRGD  rmy 25 50 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 iR
w1 oy PM SLP_S4_L ZAAAA PEVS3 EN  — =PSVS3 EN o = L
156w NO STUFF . .
4 rcrels SO Rail PGOOD (BJT Version)
Tz 8%, . _=PP3V3_S5_VMN
402 SOPGOOD_BJT
1 v2sss PP3V3 SO R7826*
R7812 = SOPGOCD_BJT 150K
1 2 P3v3S3_EN — =P3V3S3_EN . 1R7821 w280 SOPGOOD_BJ T
Ve, TMAREBASEETRUE  — oD 15K 281, R7828
E AN %%Eﬂ%FF 120w SOPGCOD_BJT SOPGOOD BJT L SOPGOOD BIT 1430 2
—— 0. 47UF 2201 R7823 - (A
2 B . . VMON 3v3 DIV 1,55 2 vvon e BASE o " U
205 Need to re-characterize for power sequencing! A 201
a1l - o . | SL6259 Frequency Sel ect
= —
5
15‘ 1K2 DDRREG IER’tIJ: — =DDRREG EN oD = SOPGOCD BJT (@ (S CRI TI CAL 515 _=PP3V42_ G3H CHGR
M VAKE_BASE= ~ _USB PWR EN o R7824 NCs — SOPGOOD BJT VFRQ SLPS4&VFRQ SLPS3&VFRQ HI GH
R7810° B 1C7810 = = 725507 PPLVE_SO RS 2 VWMON @B BASE 7| /o AS820179 R7861"
—L ¢ a7UF Y NMCCO <
1128W T, B ) . v 2w NCx2 DFN2015H4- 8 11230
201, X% Need to re-characterize for power sequencing! 201 1 o 201,
1 SOPGOOD_BJT Ny VFRQ SLPS48&VFRQ SLPS3 CHGR VERQ oy
= R7825 860
war PP1VO5_SO LAKS 2 VMON Q4 BASE | 35352809 VFRQ SLPS4 SSS';%%QS?AFH\F’ ol (VPR LOw
1 SOPGOOD_BJT 5% R7860
al n a. e S 1R7822 1zow KH 10K
nies 201 Worst-Case Threshol ds: o8 39 10 7 1 %Z’zow
" PM SLP_RMGT_L — =P3V3ENET_EN " i @: 0. XXXV Y1
M rRE-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% -_|
120w — =PBUSVSENS EN g . SVLAN' = ("S3" && "AP_PWR EN' && (" AC' " 50"
fi *R7881 |*R7880 |[°R7882 |*R7884 = ° ¢ -PYR- (TACT T TS
3‘%'( Z%K 1"2K 5‘%1K NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .
R7879! £7%0w 1/ 20w £7%0w £7%0w NOTE: "AC' termvalid only when Q7891 is stuffed
M M
10%!]2 1201 1201 1201 1201
1/ 20w —
P3V: EN — =P3V: EN .
oA, R R e =—=P3V3S0 oD © PM WAN EN L
s | P1V5S0_EN — =P1V5S0_EN o — =R S L oo
VARE_BASE=TRUE — Pull-up is with power FET.
—= MCPCORESO_EN — =MCPCORESO_EN g s 890 ol
CPOVTTSO EN — =CPUITSO_EN w SSMBNSTFEARE | 1o
MAKE_BASE=TRUE &0 — 25 =
1C7881 [1C7880 [1C7882 |1C788 N w0 ZEPSV3 S5 REG, NO STUFF
——0,470F ——0. 470F ——0. 470F —-0 470F 2[ets R7899
18% -1 10% -1 10% 10% 1
2 ok 2 ek 2 ek 2 ek 1o AP_PWR EN AC so_L 9
402 402 402 402 m %\l’/FnlE\év ISYNC VASTER=K99 M.B SYNC_DATE=047 08/ 2010
. WL.AN_PCTL: SW . 603 .
J__ V\LAN_PCTé_.gklMI ofs R7891 o[p, V\L%%ECT'-- HwW P3V3_BLEED Power SequenC| n
SSMBNSTFEAPE | |- 9, ﬂ SSVBING7FEAPE 97890 Appl e Inc 051- 8467 bﬂ
VTT Rail E b| VIT rail nust ranp up in about H it o SSMEN37REAPE P -
al na €  (he sane tine as VEMWDD rail (Q2300) . sfets 2 s ¥ g2 8 3.3.0
ADA 4 NOTI CE OF PROPRI ETARY PROPERTY:
21 19 MCP ’VEM VDD _EN — =DDRVTT_EN o s° 099 M 5 THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
@_WE'BKSI:—TRU: — P3Vv3S5 EN L PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
—_ 58 m— THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 78 OF 110
55 40 39 19 7 PM SLP_S3_L = Il NOT TO REPRODUCE OR COPY | T
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7

3

2

8

SS FET CRITI CAL
Q7910

FDC638P_G
SM =PP3V3_S3_FET ,
6
. _=PP3V3_S5_P3V3S3FET :
Z rj_ ; Q7910
R7912! J_i 1 MOSFET FDC638P
9 1C7911 | T
10K L g 0330F [, Type P- Channel
v T 8% Rds(on 65 nmchm 5V
Rgg0 [ 668 | | Totmn | 2.0 8 @5
P3V3S3 EN L 1AAA 2 P3V3S3_SS 1]]2 D( max) . @
'87903 ™ Jobe Loading | 1.274 A (EDP)
SSM3K15FV  pls it 10V
SOD- VESM HF '_' 0 201
=
—
1[G” sf3
3.3V SO FET ®ne
Q7930
TPGP81
2O =PP3V3_S0_FET ,
. _=PP3V3_S5_P3V3SOFET -
ﬁﬂg"fﬂr : Q7930
—
q MOSFET | TPCP8102
R7932 L 7931
1005K L0 0330F Type P- Channel
1/ 20W - 19%
2 xR C7930 Rds(on) 14 mOhm @. 5V
M, R7930 | &2 C7930 ; e
o+ P3V. ENL 1 2 P3V3S0_SS 1Hz D( max) .
905 55 5 Loading | 3.294 A (EDP)
SSI\%?(lSFV ols Y i8¢
SOD- VESM HE | 0 201
Kk
=
"
1[G7 sf3
s =P3V3S0_EN
5V SO FET «ga
940
FDC638P_G
SM
6 _=PP5V SO FET ,
=PP5V_S3_P5VSOFET 4 5
2
C7941 J_i - Q7940
L — Par t FDC638P
R7942! 0. 033UF ——
47K 8T 3 Type P- Channel
v XoR
v R794G C7940 Rds(on) | 65 nohm @. 5V
0.01UF
P5VSO_EN L 1,@(}@2 P5VS0_SS 1]]2 ID(max) | 2.0 A @5C
'87945 5w Jobo Loading | 0.100 A (EDP)
SSM3K15FV 3 i3 ev

SOD- VESM HF

ol T8 7o

x

=P5V! EN

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 79 OF 110
Il NOT TO REPRODUCE CR COPY I T
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IN
ol
.

3.3V ENET Switch

U7980
. _=PP3V3_S5 P3V3ENETFET TPS22924 =PP3V3_ENET_FET ,
a2 ) &P p AL
B2 | JVIN Ve Bl
CRI Tl CAL U7980
o > =P3VBENET_EN 2 |on Par t TPS22924C
OM T_TABLE GND T Load Switch
C7980 : g ype oad Switc
11%.,5,—— R(on) 18 nthm Typ
ggg\gf,. 2 50 nChm Max
> I (max) 2 A
L Loading |0.4 A (EDP)
. _=PPOV9_ENET_POV9ENETFET
C79901
0.1UF -
e CRI TI CAL
X5R
. _=PP3V3_S5_POVOENETFET R7990 o Q7990
1 2 __POVOENET_SS L Sl 2312BDS
v sSor23
II%F/ODW
1 201 991 B _
RZg%ZK SSNBNS,ZEQPE I; =PPOV9_ENET_FET ,
1/2%W SOT563 |—
- Q7990
R7991 2[6” s G991 Y voerer | siz2siz8D8
POVOENET_EN L 1 N 2 1 BT | Type N Channel
1/ 20W = 201
Q7991 0 P POVOENET EN L_RC Rds(on) | 37 mthm @. SV
SSMBNSTFEAPE || ID(max) | 3.25 A @5C
= Loading | 0.140 A (EDP)
5 G* S
o [y =POVOENET_EN

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

Power

FETs

d} Appl e I nc.
®

RI ETARY PROPERTY OF APPI
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LCD Connect or
Internal DP Connector: 518S0787
CRI Tl CAL —
J9000
CABL| NE- CA
F- RT- SM
Pul | -ups on panel side, 31
a7 ko o BAay 6 22 7 PPV W L CDBKLT —(_)
s rgry—=12C_TCON_SDA Lo
NCX21-0
T_‘;_g
« 1 qm—LED_RETURN 6 NO* 'g
w7 =1 2C TCON_SCL 52 7 OO} ::EB Sgggm i ; o
52 7 (o} O | LED Backlight I/F
o 7 conLED_RETURN 3 R
CHECK | F LVDS | G PANEL_PWR GLI TCHES ON POVWER UP « 7 qop—LED_RETURN 2 1] 5 VAN
« 1 o LED_RETURN 1 ulg |
2
CRLTI CAL R9Q60 NS
, _=PP3V3_S0_LCD U9000 s com—DP_| NT_HPD 1,\/\0//\/2 - DP_I NT_HPD_CONN i;‘ o \|/
F’\I/DFI;L(ZJ)gQ L9004 1%1§W 620 Di spl ayPort I/F
o m—LCD | G PWR EN 1oy FERR- 120- CHM 1. 5A 201 I g pray
2IVIN_1 VouT_1| 4 PP3V'§ SWLCD UF 1 1Y 2 7 PP3V'§ SW LCD 1815
Tolone vards 1] JVARENG B W “o1s ] | Teeoro RS EREs B e
oo THRM 9024 1000PF 100K 22 DP_ | NT_AUX CH C N alo
) 5 £ OM T_TABLE 0. 1uF LY $how 1 DP_INT_AUX CH C P 22| o —
R9014" | c9009 C9011: |+ C9012 oy DP_INT_AUX CHN 1]z (DP_I NT_AUX_CH_C_N) 2 L5 X DS
1Ks L g 1UF 0. 1UF - L ToUF A = », DP_INT_M_F_P<0> 24
128WS T 9%, T T, ¥ 9025 - 5
VE 2 Sei i 2 2 16V & LCE 2 DP_INT_M_F_N<O> S DS
e o o > DP_INT_ AUX CHP " Uil2 (DR INT ALX_GH G B) 2 1o
12 S CRI TI CAL NV 1o
16V 717 O
= 020 & FL9000 20
. 12- CHV 100MA 30
7o (T DP_I NT_M._P<0> 1H2 n DP_INT_M._C P<0> TOML210- 4SM o
v C9021 iy 315
%5 0. 1uF P~ 3 s ] g
s oy DP_LNT_M._N<O> £} 2o DR INT MG <O —2YYM EEHD
36
10% CRI TI CAL o B
16V 37
@2 i FLo001 =to
nomm DP_INT_M_P<i1> Y 4 DP_INT_M_C P<1> ToM210- A5 sl
40
Y C9023 a2
QR 0. 1uF N 3 o
no mmDP_INT_M_N<1> Y12 A DPINT M_C Nel>  —20 7Y —
1 20
1% RO0O50! 1RO080 PLACEMENT_NOTE=PLACE CLOSE TO J9000
%8R 100K 017 :
B 5% 1000PF
12 %/IFQUW 8:7‘
201, 2201 oosc%grén 2
—
SYNC MASTER=K99 M._B SYNC DATE=07/ 23/ 2010 A
I nternal D splayPort Connect or
d} Appl e I nc. 051-8467
S 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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i DP_EXT_AUX CH P

DP_AUX CH C P Va:n X

[}
CKPLUS_WAI VE=Pdi f Pr 7badTemE”_L—|v

S| GNAL_MODEL=DP_AUXCH_FET

S

.

(DP_CA _DET_RC)

o
l j o PLUS_WAI VE=Pdi f Pr _badTerm
SI GNAL_ MODEL=DP_AUXCH_FET

SSM6 NS% gﬁ?@

SOT563

i DP_EXT_AUX CH N

5[c7"
2P

nggsoo

DP_EXT_DDC DATA

S| GNAL_MODEL=DP_AUXCH_FET

ol ¢
DP_CA DET_RC

57 s
Zlo 4. S

(0302
SSM5N3 7 FEAPE
SOT563

i3

g

.
2

NM6N37 FEAPE
SOT563
DP_AUX CH C N Va3
o
'L i ‘LU S| GNAL_ MODEL=DP_AUXCH_FET
302
NM6N37 FEAPE
SOT563
302
22 DP_CA DET -
fg;{gw NOTE: Pulled up to 5V on DP connector page.

0 FET spec’ ed for 1.5V Vgs operaiton.

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

Ext ernal D spl ayPort Support
BrRTRG, NOVEET s |
d} Appl e I nc. 051-8467 |D

®

NOTI CE OF PROPRI ETARY PROPERTY: PR —
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8

Por t

=PP3V3_S5_DP_PORT_PWR

Power

CRI TI CAL

AB480.

Sw tch

EXT.

P<0>

EXT.

N<0>

EXT.

P<1>

EXT.

N<1>

EXT.

P<2>

EXT.

N<2>

. PP3V3 SWDPI LI M . 1 2 ; PP3V3 SW DPPWR
1 0603 - -
s o S S Sl 1=
30 =DP_PWR EN EN o3 TP_DPPVWR OC L
[mae ? o})1UF
SND 2 XS\F\/‘)
CRI TI CAL OM.T_TABLE OM T_TABLE 231
C9487 |, 2180 1 1C9481 | C9485 ¢ 19486
00UF —= _4 L ¢g10F 0.1UF L L ToUF =
20% g °/“ T, &% P I P
ggrdy?| erE % 8 &
CRI TI CAL
= DP_ESD
RCL {;%&é)lep
SLP2510P8
H
— T o400 FL9400
1R9425 9400 12- OHM+ 100VA
M NI DSPLYPRT- K99 B y TS,
gi[éﬁow F-RT-TH ~ o BloBloBlod T A AN
19 2 4 g —
2201 4 j j j _arYTLs
CRITICAL  R9420! 2 1
CRI TI CAL
100K _ -OQHOT_PLUG DETECT  GNDO
E!—O?M“ig% 1/2§o@ 4 ooonF G M._LANEOP O3 = $ E§$ M. E E;O> Ela%ﬁg%\
. DP_EXT. P<3> A14 1|2 .. DP EXT C pP<3> 4 TOMLZ10-4SM 2N, 2 OCONFI &2 M._LANEONO j z M. 0> | TOML210-asM
=" TR 5T AN e}
0. 1UF " 1 DP_EXT M._F_P<3> D[ OV LANESP o Laeapole ADP_EXT M_F P<i> [ \AAAJ
o m—DP_EXT_M._N<3> C94%51u;1:HiU”°“°Df EXT_M._C N<3> 3 Y L2 s DP_EXT M._F N<3> 12L oM LANESN ML ANEINO-L nDP EXT ML F N<l> 5, S~ s
14 - 13
OG\D G\NDO
oy DP_EXT_AUX_CH C P 16 oA 0P M LAE2ZPOLE n DP_EXT M._F_P<2> CRI TI CAL
7oy PP_EXT AUX CH C N 18] SAUX_CHN M_LANEZN O n DP_EXT M._F N<2> FL9402
= CRI TI CAL 20| ~pP PUR 19 12- OHV 100MA
o s _=PP3V3_S0_DPCONN -QDP_ RETURNGO TCML210- 4SM
+ =PP5VR3V3_S0_DPCADET DP_ESD % 4
’ R9421! D9411 N sieomns ) AAA
R9443! R9442! i ROlYsstos 2] 22
lOOoK 100K CRI TI CAL
% % 201,
1/ 2 1/ 2 DP_ESD
201, 201, 210 1g1 D9411
= NC NC10 RCLAMPO524P
s g DP_EXT_CA DET SLP2510P8
6 8
440 3 4io 195
ZWOOZ% X-G ; CRI TI CAL 7INnC NC6
SOT- 363 Sils/2 DP cADET QL 1 DP_ESD g
1 3| NOTE: 440 nust have Drain to Gate Rd_l?'-\gl\/é(())5%4F 3
440 | eakage of < 500 nA and gate to 8C70-6-1
2N7002BW X G ﬂ\ Source resistance of > 5 Mohm .
363 E:IG 5 DP CADET Q 1 =
2 DP to DVI/ HDM
RO422'| Cabl e Adapter 2 DX 5
1[.\/4 (CA) has 100k
1/2@}@/ pul |l -up to DP_PWR 3 4
o s =PP3V3_S0_DPCONN =
R9445'
10K
%
1/ 2
2§>14V2 PP3V3_SWDPI LIM
o DP_EXT_HPD
< R9444*
o 1QK
/2
441 v o
ZWOOZ%X-G ; 201,
SOT. 363
1

s DP_EXT_HPD L

G/5

el

DP_HPD Q
DP Source mnust pull
R9423'| down HPD input with
100K ¢ greater than or equal
to 100K (DPv1. 1a).

SYNC MASTER=K16 M.B SYNC

CO410 1412 DP EXT M _P<0> o
0. 1UF 6 6.

CO411 1412 DP EXT M. _N<O> qmown
0. 1UF ! ° 6

C9412 1||2 DP EXT M_P<l> o
0. 1UF | © 0.

C9413 1|2 DP EXT M_N<1>
0. 1UF 6 6.

C9416 1|2 DP EXT M. P<2> o ns
0. 1UF ° 6

C9417 1|12 DP EXT M _N<2> ame
0. 1UF ! ° 6

DATE=06/01/ 2010

L

Di spl ayPort Oonnect or
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*L9701, D9701,

C9796, 9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER

*PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
*LCD_BKLT_PWV SHOULD BE AWAY FROM BOOST CI RCUI T

. _=PP5V_S0_BKL R9301
2 2 CRI TI CAL CRI TI CAL
158w L9701
LA 01 1.3 it 22U 2. BA SOD71(33 PPVOUT SW LCDBKLT 4 «0
%'EA'&ERNEA%:?JQfULT"snm i ) PPBUS SW LCDBKLT PWR SW 1 |,>-||_2 PLACE_NEAR=U9701. 21: 3mm NECRW :
| HLP2525CZ- SM N BTH=0"
Ji09713 e e RBL60M 60G| |1 C9796 |1C9797 |1C9799
| 2 o,lUF 1NO STUFF . DI DT=TRUE - gé’ PE ::% /UF __% /UF
2 gg R9703 R9702 o 2 Y
402 5% 0 202 1210-1 13T0- 1
%ZOW 1/ 2§¥V
2201 201,
= PPVI N SWBKL R =
T
PLACE_NEAR=UB 70T 8N Fhm 0 7 01: 22: Smm PP5V_ SO BKL_VLDO
» =PP3V3_S0_BKL_VDDI O = -
VOLTAGE=5V
PLACE_NEAR=U9701. 22: 3nm
Cg?lll 1 C9711% 1 1 C9/071%J4F1
B — b —— —— Qae
6:2}{2 %}{2 —F gg}{
201 603-1 0201
N o
© [3Y o~
VDDIO VLDO VIN
CRI Tl CAL
OM T_TABLE ngpoj-
&
6 | 9] 24
NCx— 10 BKLT: PROD
R9741 BKL_FSET SleseT D Fa_21 RO717
RO753 10K, BKL_FLTR 20 |miter & cura| 12 BKL | SENL 1aQN 2 LED RETURN 1 D - e
o . mm M . mm
o m—=12C BKL 1 SCL 1,0 uf%fw BKL_| SET 3 || seT out2l 13 BKL_| SEN2 NZNECKZW DTH=0. 20 nm 1,5}§¥V NZNECKZW DTH=0. 20 nm
5% 201 10 14 402
Rgg57 uzhgrgw BKL_SCL SCLK QuT: BKL_ | SEN3 BKLT: P
e =I2C BKL_1 SDA 1 2 BKL_SDA 11 [spa cutal 16 BKL_| SEN4
Addr: Ox58(W)/0x59(Rd) 170w BKL_PVW 2 |pyw ours| 17 BKL_| SENS
201 TP_BKL_FAULT 7 leauLT cuTe| 18 _BKL_| SEN6
o 0o _PPBUS SW LCDBKLT_PWR BKL_EN 4 |en vsynd_19_BKL_VSYNC R
RO704 NO STUFF
LCD BKLT_PWW 1,33 > 9723 2 o . R971~'-'(>)§1
D UFE R K
uFhw g g g BAL 1/ 20W
% 19704 28,
— 33PF ) Y
2
g -6 R9716* 'RO714
= 90.°9K 18. 2K
= Fpwe9. 62kHz 1/ 20W i%w | _LED=20. 3mA y
see spec for others 201,[ ],%: X710 ERECR yiw ENECRD
GND_BKL _SGND 1582 02
mh@@%ﬁﬁ&% W BKLT: PROD
Nass L RO721
| _LED=369/ Ri set 1A97 2 LED RETURN 5
(EEPROM shoul d set EN_|_RES=1) M RERERR-W BFFES: 30™n s, M NERESR-W BFEES: 30™m o
Vos"
BKLT: PROD
R9722
1AP\ 2 LED RETURN 6 .
BI N-NECK-W DTH:gi gomlﬂn 1/ f/suw BI N-NECK-W DTH:gi gomlﬂn
Vaos"
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 FLIM 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 RO720, R9721, RO722 BKLT: ENG neasur enent on LED stri ngs.
35352896 1 | C, LP8545, LED BKLT CTRLR, PRODUCTI Q LLP24 w9701 CRI Tl CAL PRQJ: K16
35352967 1 | C, LP8545, LED BKLT CTRLR, LLP24, K99 VER w9701 CRI Tl CAL PRQJ: K99 RS NN TATE= (030 200

LCD Backl i ght Dr
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=PPBUS_SO_LCDBKLT

CRI TI CAL

F9800
2ANMP- 32V

1 2

0603

PPBUS_SO_LCDBKLT FUSED

VCLTAE:E. 4V

CRI TI CAL
806

FDC638APZ_SBMS001

~Z_m
.25 mm

‘R9808
301K

1%
1/ 20W
2201

LCDBKLT _EN DI V

'R9809
147K

1%
1/20W
2201

L KLT_EN L

807 b2
soveraTEeRE |
sorse3 | KR
H
-
5[G™ Sfz
¥ LCD BKLT_EN LCDBKLT DI SABLE
1R9 07 ,.bls
RB10  sovenaTreare |
5% 563 | Kh
%//FZOW - '_
2201 =
2[G7 S

» D BKLT PLT_RST |L

SSOT6- HF PPBUS SW LCDBKLT_ PWR .,
: AGESs. 4V 25"in
= E}— - PPBUS SO LCDBKLT FET
%_ MOSFET FDC638APZ
® CHANNEL P- TYPE
RDS( ON) 43 nOhm @. 5V
LOADI NG 0.4 A (EDP)

SYNC MASTER=K99 M_B

SYNC _DATE=04/08/ 2010
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LAYOUT NOTE:
PLACE ON OPPCSI TE SI DE OF CPU

LAYOUT NOTE:
PLACE ON OPPCSI TE SI DE OF CPU

LAYOUT NOTE:
PLACE ON OPPCSI TE SI DE OF CPU

LAYOUT 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

.v-‘.‘ a .v-“' a‘ v=‘1' g .v=!‘.1m:5“ .v. A a‘ v=“' BlLE .v=!<_ 'A:g“ .v=!<1n g‘ ov=!t1m:g“ ‘ TABLE
Ib‘?i& Ib'?i (9902 (9903 Ib'?i‘ (9905 (9906 9 ‘i (9908 9

Th (B B C QFTWFTWJWJH b [

SYNC MASTER=K99 M_B

SYNC DATE=05/18/ 2010
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CPU/ GPU Decoupl i ng
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" ELECTRI CAL RAI NT SET PHYSI CA':tlf T YPtSPAO NG
FSB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD :STANDARI? _ _ oA eas Esn aTa 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 55S ESB_DATA FSB_DI NV_L<0> 710 14
0| |CD—ESBDSIBO | ESB DSTH 55S | ESB DSTH FSB_DSTB L_P<0> 1014
— — Q [>—ESB_DSTRO ESB DSTR 55S | ESR_DSTR ESB_DSTB_L_N<0> 7 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT 3 - - -
o FSB D L<31..16>
* - _ CO—ESBDATA GROUP1 | ESB 555 ESB DATA 7 10 14
FSB_DATA =2x_DI ELECTRI C ? _ FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ? _ o DATA ans ESEDATA FSB DINV L<1> e
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ CO—EsBDsTEl | S DSTR 55S | FSR DSTR FSB_DSTB L_P<1> 710 14
= = ©®| |[>—EsBDsTBL | ESB DSTR 55S | ESR DSTR FSB_DSTB L_N<1> 710 14
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g = == =
" — == - == 2 | o | ESB 555 ESB_DATA FSB D L<47..32> 710 14
FSB_ADSTB =2x_DI ELECTRI C ? _ FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? _ @ D—wi - ans ESEDATA FSB DI NV 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 1B L >
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 ESBDSIE2 — BSBDSTA S5S  BSADSTA SB DS N2 °
FSB 4X signals / groups shown in signal table on right. @| |Co—EshbaracRap: o BSBSAS ESE_DATA ESB D L<63..48> T
; 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. g y v FSB 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.DhSIEd  FSB DSTAR. g FSE DSTB L N<3> °
f . : . . . : N . | ESB _DSTB 55S | 7 10 14
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | (CD—FSADSIE: . BSA DSTA SRS L BSA. o
FSB 2X signals / groups shown in signal table on right. x O D_ESB!AIDR,GKLED__SB,::: ESfo Egg QEI(_)<i(<a4 3(>)> T
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be nmatched +/- 270 ps. NG e _?s:}m ;:]mm FSBE ADSTB L<0> o
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. @ 5 oS = = T
. . . . FSB_A L<35..17> 7 10 14
FSB 1X signals shown in signal table on right. L@ . ADSTE ‘?S:*::: E:i:':ﬂ FgB ADST%5L<1> °
CO—ESB ! _ 710 14
Intel Design Cuide recormends FSB signals be routed only on internal |ayers. - 1x <R 558 EsB 1x ESB ADS L
CO—EsB ! _ 710 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. CO—ESB_BREQQ | ESB_55S ESB 1X FSB_BREQO_L 10 14
2]
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 | | =22 ESRaas " ESE AR o
SOURCE: Santa Rosa Platform DG, Rev 1.5 (#22294), Sections 4.2 & 4.3 g| |Eo—EsE- SB SB 101
5 [O—ESB1X ESB 55S ESB_1X FSB _DBSY_ L 10 14
[ i 7 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—EsB X ESB 55S ESB 1X FSB_ H T_L 7 10 14
= — — == O—ESB1X ESB 55S ESB_1X FSB H TM L 7 10 14
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD m
N %) L 1X ESB 55S ESB_1X FSB LOCK L 71014
CPU_27P4S * =27P4_OHM SH  =27P4_OHM SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML LS O—ESB_CPURST | ESB 55S ESB 1X FSB_CPURST L 10 13 14
- - - - - - - - —— : <2..0> 10 14
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. L D—Esﬁflz Eif:: E:*K Egg ?ng\_( i g o
CO—EsB ! _ 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG CO—CRUASYNC CPU 555 CPU_AGITL CPU_A20M L 10 14
— — <2..0> N
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? (\PJFFR'R ) 2:;7::: gtj’::;: gg Egglﬁ f g o
— [ | EERR | 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 i O—CRUINT | CPU 555 CPU_AGITL CPU INIT L 10 14
— M [O—CBUASYNC R CPU 555 CPU_AGTL CPU_| NTR 10 14
CPU_GTLREF * 25 ML ? SR DG recomends at |least 25 nmils, >50 nmils preferred CO—CBULASYNG R CPU 555 CPU_AGTI CPU_NM 10 14
" . = O CRUL PROCHOT | CPU 555 CPU_AGITL CPU_PROCHOT L 10 14 40
cru i TP 2: 1_SPACI NG ? I ) | CPU 555 CPU_AGITL CPU_PWRGD 10 13 14
CPU_VCCSENSE * 25 ML ? CO—CRUASYNC CPU 555 CPU_AGITL CPU SM _L 10 14
O - - - - . CPU_ASYNC CPU_55S CPU_AGITL CPU STPCLK L 10 14
st CPU signals with inpedance requirenents are 55-ohm singl e-ended. VP y—— o n5e oL 8 L PM THRMIRI P L
! h . b L | ) )| 10 14 40
Some signals require 27.4-ohm singl e-ended i npedance. = g b1 Pl s CPLLAGH 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 NIMUM 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 crPU CK FSB 100D QK ESB FSB_CLK_CPU N 10 14
" ~ ~ ~ ~ = = == , CLK | TP ClLK FSB 100D | G K FSB FSB CLK I TP _P 13 14
MCP_50S =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD D—F‘Sﬁi ok Lo Yy - FSB LK 1 TP N o
I CO—ESB.AK MP QK ESB 100D | G K 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 | QK 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 OCk Con t r | nt D_(jee above) CPU 555 CPU_AGITL | M\WP_DPRSLPVR
S a S N O M _CPu cOvP MCP_50S Mep EsB cave | MCP_BCLK _VM._COWP_VDD .,
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M N MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [— MCP_CPU_COVP MCP_50S Wime 14
CLK_FSB_100D * ~100_OHMLDI FF| =100_OHM. DI FF | =100_OHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF _ [CO—MecRu MP_503 MP_FSE_ Q0 NP gg CONE \éﬂg ’“
O Me_cry cave MCP_50S MCP_ESB_COVP P_GND .
=== === CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF 10 33
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT Py CPU 50S Py O:’U COVP<3> "
CLK_FSB * =3x_DI ELECTRI C 2 CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C 2 =t cPy_cove CPU_27P4S cPu_cove CPU_COVP<2> 0
. N - Do—eucawe CPU 50S CPU_COVP CPU_COMP<1> 10
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 - T P CPU CONP<0 .
O—XPE_1nl CPU 555 cPy | TP XDP_TDI 1013
[O—XDE_ 10 CPU 555 cPy | TP XDP_TDO 10 13
O—XE_ M CPU 555 cPy | TP XDP_TMS 1013
O—XDE_TCK CPU 555 cPy | TP XDP_TCK 10 13
>_TRST_| CPU 555 cPy | TP XDP_TRST_ L 10 13
CO—XDR_BPM | CPU 555 CcPU I TP XDP_BPM L<4..0> 10 13
O—XDE_BPM LS CPU 555 cPy | TP XDP_BPM L<5> 1013
OO (ESB_CPURST 1) |cpysss CPULTP XDP_CPURST_L 13
[ CPU_55S CPU 8M L CPU_VI D<6. . 0> 1112 54
[— CPU 55S CPU 8M L | \WP6_VI D<6. . 0> 12
O CPLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 11 54
[O—CBLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 11 54
O (CPU VCCSENSF) | cpuy 27p4s cpy veesensE | | WP6_VSEN P sa SYNC MASTER=K99 M.B SYNC DATE=04/ 08/ 2010
[ (CPU_VCCSENSE) CPU 27PAS cpy veesense | | WP6_VSEN N ” .
CPU/ FSB Constraints
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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 558 * =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_CLK2NEM 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_CMD2CVD * =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 | N\V 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_CNMD MEM _CLK * MVEM_CVD2MVEM
MEM _CLK MEM _CTRL * VEM _CLK2MVEM MEM_CVD MEM CTRL * VEM_CVD2MVEM
MEM _CLK MEM_CVD * VEM_CLK2MVEM MEM_CVD MEM_CVD * VEM_CMD2CMVD
MEM _CLK MEM _DATA * MVEM_CLK2MEM MEM_CMVD MEM _DATA * MVEM_CVD2MVEM
MEM _CLK MEM DQS * VEM CLK2VEM MEM_CVD MEM DQS * VEM_CVD2VEM
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 * MVEM_DATA2VEM
MEM _CTRL MEM_CVD * MEM_CTRL2MVEM MEM _DATA MEM_CVD * MVEM_DATA2MVEM
MEM_CTRL MEM _DATA * MEM CTRL2VEM MEM _DATA MEM _DATA * MVEM DATA2DATA
MEM _CTRL MEM DQS * MEM_CTRL2MVEM MEM _DATA MEM DGQS * MVEM_DATA2MVEM
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_DQS MEM_CLK * VEM _DQS2VEM MEM_CLK * * VEM 20THER
MEM_DQS MEM_CTRL * VEM _DQS2MVEM MEM_CTRL * * VEM 20THER
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

LI NE- TO- LI NE SPACI NG

VEI GHT

MCP_MEM_COMP

*

=2x_DI ELECTRI C

P

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 C1 K MEM A _CLK _N<5. . 0>
O MEMA CKE MEM 50S MEM CTRI MEM A_CKE<3. . 0>
O MEMA ONTL MEM 50S MEM CTRI MEM A _CS L<3..0>
O MEM A CNL MEM 50S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 50S MEM CMVD MEM A_A<15.. 0>
O MEMA D MEM 50S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 50S NMEM CMVD MEM A RAS L
O MEMA D MEM 50S NMEM CMVD MEM A CAS L
O MEMA D MEM 50S NMEM CMVD MEM A VE L
CO—MEM A DQ BYTEQ MEM 55S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTE1 MEM 55S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 55S NMEM DATA NMEM 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 NMEM DATA NMEM A _DQ<55. . 48>
CO—MEMA_DQ BYTE? MEM 55S MEM DATA NMEM A DQ<63. . 56>
O MEMA_DQ BYTEQ MEM 55S MEM DATA NVEM A_DiVO>
CO—MEMA_DQ BYTE] MEM 55S MEM DATA MEM A_DiVk1>
O MEM.A_DQ BYTE2 MEM 55S MEM DATA MEM A _DMVk2>
O MEMA_DQ BYTE3 MEM 55S MEM DATA NVEM A _DIVK3>
O MEMA_DQ BYTE4 MEM 55S MEM DATA MEM A _DiVk4>
CO—MEM A _DQ BYTES MEM 55S MEM DATA MEM A_DIMK5>
O MEMA_DQ BYTEG MEM 55S MEM DATA NVEM A _DIVK6>
O MEMA_DQ BYTE? MEM 55S MEM DATA MEM A_DMVK7>
O MEMA DOSO MEM 70D VEM DS MEM A DQS P<0>
O MEM A DOSO 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_DOS_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 O K MEM B_CLK _P<5..0>
MEM 70D MEM C1 K 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_WVE 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 MEM 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 MEM B_DMVK5>
MEM 55S MEM DATA MEM B_DMVk6>
MEM 55S MEM DATA MVEM B_DIMK7>
MEM 70D MEM DQS MEM B_DQS_P<0>
MEM 70D MEM DQS MEM B_DQS_N<O>
MEM 70D MEM DQS MEM B_DQS P<1>
MEM 70D MEM DQS. MEM B_DOS N<1>
MEM 70D MEM DQS MEM B_DQS P<2>
MEM 70D MEM DQS MEM B_DQOS _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_DOS_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

9 15 26 27 32

9 15 26 27 32

15 21 26 27 32

15 26 27 32

15 26 27 32

9 15 26 27 32

15 26 27 32

15 26 27 32

15 26 27 32

15 26 27 32

15 26

15 26

15 26

15 26

15 27

15 27

15 27

15 27

15 26

15 26

15 26

15 26

15 27

15 27

15 27

15 27

15 26

15 26

15 26

15 26

15 26

15 26

15 26

15 26

15 27

15 27

15 27

15 27

15 27

15 27

15 27

15 27

9 15 28 29 32

9 15 28 29 32

15 21 28 29 32

15 28 29 32

15 28 29 32

9 15 28 29 32

15 28 29 32

15 28 29 32

15 28 29 32

15 28 29 32

15 28

15 28

15 28

15 28

15 29

15 29

15 29

15 29

15 28

15 28

15 28

15 28

15 29

15 29

15 29

15 29

15 28

15 28

15 28

15 28

15 28

15 28

15 28

15 28

15 29

15 29

15 29

15 29

15 29

15 29

15 29

15 29

15

15

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

Menory Constraints

d} Appl e Inc.
° "773.3.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY_OF APPLE COVPUTER, | NC.

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW

NG

| 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

IV ALL RI GHTS RESERVED

101 OF 110
67 OF 74

8

7

2

1




8 7 6 5 4 3 2 1

PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:" NEI_I YPE
- = ON LAYER? b ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
PCl E_90D * =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » p— ot oo o PEG R2D P<15. . 0>
CLK_PCI E_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF [— PCl E_90D PClE PEG R2D N<15.. 0>
[O—BEGRD PCI E_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 VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ : PFGﬁD?F\’ bl F7QOD PCLE PEG D2R P<15 j o>
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C ? [ PCl E 90D PClE PEG D2R N<15.. 0>
N P = PCl E_90D PCIE PEG D2R C P<15.. 0>
GKPAE 20mL ? = POLE 90D PaE PEG D2R C N<15.. 0>
MeP_PEX_Cov - 8 ML ? = PG E 90D paE PCl E_AP_R2D P .
SOURCE: MCP89 I 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 PCIE AP R2D C P 16 34
= PCl E_90D PO E PCIE_AP_R2D C N 16 34
PCIE AP 2R PCl E_90D PCIE PCl E AP_D2R P 7 16 34
NEED PCl e Genl/ Gen2 not es! = rr— P ARt
i PCl E 90D PClE PCl E ENET_R2D P
[ PCl E_90D PCIE PCl E_ ENET_R2D N
CO—BCLE ENFT R2D PCl E_90D PClE PClE_ENET_R2D C P
- - = PCIE_90D PCLE PCIE ENET_R2D C N
Anal og Video Signal Constraints S _eaE eer e Paroan  |ear PO E ENET 2R P
ALLOW ROUTE = [ PCIE 90D PCLE PCI E ENET_D2R N
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» : bl F7QOD PCLE PC‘ E ENEr D2R C P
CRT_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [ PCl E 90D PClE 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 VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [— PCI E_ 90D PO E PClE FWR2D N
oRT N 20 ML P p p N p——— O—BCQE EWRD PCI E_90D PO E PO E FWR2D C P
’ = = PCl E_90D PClE PClE_FWR2D C N
CRT_2CRT * 15 ML 2 [O—BCLE_EW PR PCLE 90D PCLE PCIE FWD2R P
PCI E_90D PO E PCl E FW D2R N
CRT_2CLK * 50 ML ? | m— =
— fa—t PCIE 90D POLE PCIE FWD2R C P
CRT_2SW TCHER * 250 ML 2 f— PCLE 90D PCLE PCIE 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 LK PCE PEG CLK100M N s 16
MeP_DAC. =2x_DIELECTRI C ? O ME_PE1_REFQK CK PO E 1000 LK PO E 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 PAE 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 | nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP P pEX_cave | MCP_PEXO_TERMP 16
i i 1 I i CRT_RED CRT_50S CRT CRT IGRC PR
Digital Video Signal Constraints =iy cLsos cet RIIGRCH
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 O CRLBLLE CRT_50S CRT CRT | G B_COw_PB
=== CRT_SYNC CRT_50S CRT_SYNC CRT_| G HSYNC
DP_90D * =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF l:: e e P e e CRT | G VSYNG
LVDS_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 > DAC, _ vee_pac cave | MCP_TV._DAC RSET
= O ME_DAC VREE Mep_pac cave | MCP_TV_DAC VREF _—
MCP_DV_COWP * Y 20 ML 20 ML =STANDARD =STANDARD =STANDARD — ==
O—DE NI M DP_90D pispiayPorTr | DP 1G M1 _P<1..0> 0 17
O IN M DP_90D DisPlAYPORT [ DP 1G M1 _N<i1..0> 017
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ : DP_| NTiAlJ 70_' r)Pian) DI SPLAYPCRT 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 LN AUX CH DP_90D piselayport | DP 1G AUX CH1 N 017
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2 O—E BT M DP_90D pispLaypcrr | DP 1 G MLO_P<3. . 0> 017
- - - - . —— - porr | DP_ 1 G MLO_N<3. . 0> 1
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 nils. = :{E{:J - :7222 gz: e ToP e ALK Gl P °
NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm = b ExT ALX Gt b 900 Dl spLavporr | DP_I G _AUX_CHO_N o
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. = == = o
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O ME_TMISO_RSET MCP_DV_CQVP MCP_TNMDSO_RSET 17 24
Max trace length: LVDS 10 i nches, DP 8.5 inches. O ME_TMDSO VPROBE MCP_TMDSO_VPROBE 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.4.2 I\DS_1G A K LS 1000 Lvos LVDS |G A CLK P
SATA Interface Constraints _ Shmasac —poven e LIS QRN —
PHYSI CAL_RULE_SET LAYER ACLON RQUTE |\ N MUM LINE WDTH | M NIMUM NECK W DTH | NAXI MM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O—LVDS LG A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0>
N ~ _ _ _ _ M D FF _ M DI FF [CO—L\DS 1 G A DATA3 LVDS 100D LVDS LVDS | G A DATA P<3>
SATA_90D =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM_ =90_OHM_ S _Lvos iG A paa \vDe_1000 s LVDS 1G A DATA N<3>
OO L\DSIGREAK 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 I1G B CLK N
N _ P _ P O—L\VDS 1G B DATA LVDS 100D LVDS LVDS | G B_DATA P<2..0>
SATA =3x_DI ELECTRI C 7 SATA TOP, BOTTOM| =4x_DI ELECTRI C 7 = s icnoaa L\vos 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—L\VDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA N<3
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| | MCP_DV_COVP. MCP_| FPAB_RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.6 O MCE_L EPAB_ VPROBE MCP_| FPAB_VPROBE 17 24 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 35
[— SATA_90D SATA SATA HDD R2D C N 18 35
= SATA_90D SATA SATA _HDD R2D P 735
[ SATA_90D SATA SATA HDD R2D N 735
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 35
[ SATA_90D SATA SATA _HDD D2R N 16 35
= SATA_90D SATA SATA_HDD D2R C P 735
[— SATA_90D SATA SATA HDD D2R C N 735
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P s 18
[ SATA_90D SATA SATA ODD R2D C N s 18
= SATA_90D SATA SATA _ODD R2D P
[ SATA_90D SATA SATA _ODD R2D N -
[ _SaTA 000 2R SATA 90D cATA SATA ODD D2R P .1 SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010
= SATA_90D SATA SATA _ODD D2R N 018 H
[ SATA_90D SATA SATA_ODD D2R C P IVCP ConSt rail nt S 1
ATA D2R N P g em e sias
= SATA_90D SATA S Db C Ap le Inc 051- 8467
[ \MCP_SATA_TERWP saTA_TERVP | MCP_SATA TERMP " p . ey
o 3.3.0
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LPC Bus Constraints MCP89 Net Properties
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‘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 pc_aas s LPC AD<3..0> e
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 FRANME L 719 39 a1
O—LBC RESET | L PC 55S LPC LPC RESET L 19 25
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | W GHT O MP LPC A Ko QK IPC 558 | QK IPC LPC ClL K33M SMC R 10 25
= QK IPC 558 | QK IPC LPC ClLK33M SMC
- — — 1 PC ! . 25 30
LPC =1 5x_DIELECTR C C =t QK IPC 555 | QK IPC LPC CLK33M LPCPLUS 725 @
CLK_LPC * =2x_DI ELECTRI C ? ExTa SR 90D usE USB EXTA P D
o UsB . 18 36
] . USB_90D USB USB_EXTA N 18 36
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.7 = ohaon P USE EXTA MUXED P e
USB 2.0 Interface Constraints [ LSB_20n i LISR Cop A MNED N
N O UsBMN USB_90D USB USB M NI _P 918
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [— USB_90D USB USB M NI _N o 18
MCP_USB_RBI AS « =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD O SEEID @*:22 tg £E EXTB EI 7
[— 3 718 a7
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 USB_CAMERA USB_90D usE USB_CANMERA P 718 37
[ USB_90D USB USB_CANMERA N 7 18 37
= i 3 BT USB_90D USB USB BT_P 7 18 34
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ D_LEB lEB7QOD USE USB BT N 7 18 2
UsB * =2x_DI ELECTRI C ? UsB TOP, BOTTOM| =4x_DI ELECTRI C ? [O—LUSE_TPAD USB_90D USB @E $Eﬁg E‘ 18 a7 72
USB_90D USB 18 a7 72
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.8 OB IR USB_90D USB. USB IR P -
. [= USB_ 90D USB USB IR N
SMBus Interface Constraints == exm Useoon | usn USB_EXTB P
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM 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&:" : T57 t§7:22 tg £E T57BPN
SMB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD s _ USE_90D USB USB_T57_N
CO—USB EXTC USB_90D USB. USB EXTC P s 18
— B_EXTC N R
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ D 7QWAR|—) tg::gz tg £B SmERD P ; ZE
SMVB * =2x_DI ELECTRI C ? USR 90D USB USB_SDCARD_N 15 38
| m—
o UsB v 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 e MCE_LISEEEL A st —— C
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 NECKGAP : : : M:z:: x gwméﬁ '\BP 8 &-I?A 2: :z
HDA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD _SMC, | . | SMB 555 SVB SMBUS MCP_1_CLK 19 a2
Vol - SMB_55S SVB SMBUS MCP_1 DATA 19 a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI G—rr o [ — HDA BIT G K HDA_55S HDA HDA BIT_CLK 7 19 37
- - — fa— HDA 55S HDA HDA BIT CLK R 19
HDA 2x_DI BLECTR C ? I [O—HDA_SYNC HDA 55S HDA HDA SYNC 719 37
MCP_HDA_COWVP * 8 ML ? [— HDA_55S HDA HDA_SYNC R 10
De_BST | oA 55 DA HDA_RST R L M
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.10 = HDA_55S HDA HDA_RST_L 719 37
i A HDA_SDI NO HDA_55S HDA HDA_SDI NO 719 a7
SI O Signal Constraints = tpasss e HDASDI N_GODEC
— [O—HbA spaur HDA 55S HDA HDA_SDOUT 7 19 37 rm—
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 GAP HDA 555 HDA Hm SmJT R
[— . 1
CLK_SLOW 55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD MCP_HDA_PULL DN OONP MCP_toa_conp | MCP_HDA_PULLDN COMP .,
| m—
— O ME_SUs aK CIK SLONE5S| aK slow PM CLK32K SUSCLK R 19 25
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ a K7§| O/\LEEQ a K7§| ow PM O_K32K SUSCL K 25 30
CLK_SLow * =1. 5x_DI ELECTRI C ? O—SPLaK SPL_55S SPI SPI_CLK R 19 41
- ‘ SPL_55S SPI SPI_CLK a
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.11 = e = =P NS R .
SPI Interface Constraints = SeL_sss 1.5 S .
_ >—SPL_M SO SPL_55S SPL SPI_M SO 19 41
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 D_SEI,@{) SPl_55S SP| SPI_CSO_R L 19 41
— — — SPl_55S [S= SPI _CSO_L an
SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD = 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 VAEI G—ff _ Sp| 75§§ spy SPI ’vLB M SO a8
SPI * =1. 5x_DI ELECTRI C ? [ SPl_55S SPI SPI_MB CS L a1 a8
SOURCE: MCP89 I nterface DG (DG 04625-001 v0.9), Section 2.12 [ SBL_S5S SEL SPL_ALT CLK
f— SPl_55S SPI SPI _ALT_MOSI 7 m
o SPl_55S SPI SPI _ALT_M SO 7 m
i SPl_55S SPI SPI _ALT_CS_L 7 m
_—
SYNC MASTER=K99 M._B SYNC DATE=04/08/ 2010 A
MCP Constraints 2
@ Appl e Inc. 5' 8467
S 3.3.0
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MCP RGM |

(Et hernet) Constraints

DI FFPAI R NECK GAP

:

I Net

Properties

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
MCP_M | _COVP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff
MCP_BUFO_CLK * =3: 1_SPACI NG 2

ENET_M | * 12 ML 2

SOURCE: 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%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 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 I GHT

ENET_MDI

25 ML 2

SOURCE: MCP73 Interface DG (DG 02974-001_vO01

SD Card

Interface Constraints

), Section 2.7.4

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 GAP

SD_55S

*

=55_OHM SE|  =55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

m
>
D
—
-]
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 | vop BUEg ak | MCPCLK25M 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 9 18
O—ENEL M ENET M1 55S | ENET M| ENET_NMDC

O —ENET_PVRDW | ENET M1 55S | ENET M| ENET_PWRDWN L
[O—ENELRXAK ENET_M 1 _55S | ENET_M | ENET_CLK125M RXCLK R

[— ENET M1 55S | ENET M| ENET_CLK125M RXCLK s 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
[CO—ENEL_RXD STRAP ENET_M 1 _55S | ENET_M | ENET_RXD<3. . 1> 018
O—ENELRXD ENET M1 55S | ENET M| ENET_RX_CTRL o 18
OO—ENELIXAK ENET_M 1 _55S | ENET_M 1 ENET_CLK125M TXCLK
O—EMNEL XD ENEFT M1 _55S | ENFT M1 ENET_TXD<0>

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

OO—EEL DD ENET_M 1 _55S | ENET_M 1 ENET_TX_CTRL

i ENET M1 55S | ENET M| ENET_RESET L

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

SD_DATA SD 558 SD_| NTERFACE.

SD_D<4. . 0> 7 38

g SD 558 sD | NTEREACE | SDCONN_DATA<4. . 0>

[ SD 55S sD | NTEREACE | BCVB7765_CR _DATA<4>

OSSR DATAR SD 55S sD | NTEREACE | SD_D<7. . 5> 7 8
[ SD 558 SD | NTEREACE | SDCONN_DATA<7. . 5>

= SD_55S sD | NTEREACE | BCMB7765_CR DATA<7. . 5>
O—Shak SD 55S sh | NTEREACE | SD_CLK -
[ SD 55S sh I NTEREACE | SD CLK R s
[ SD 55S sD | NTEREACE | SDCONN_CLK

O—shan SD 55S sD | NTEREACE | SD_CNVD 7 38
= SD 55S sD | NTEREACE | SDCONN_CVD

= SD 558 SD | NTEREACE | BCMB7765_CR_CMD

NOTE: SD D<7..5> are different to support
BCM6764M BCMB7765 co- | ayout .

SYNC MASTER=K99 M_B

SYNC _DATE=04/08/ 2010

Et her net
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER AFOABTE | 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 W 0.1 W

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—swus s sa N N SMBUS SMC A S3 SCL
CoO—swus.sn spa N N SMBUS SMC A S3 SDA
O —SMaUS_SMC BSOSO N N SMBUS SMC B SO_SCL
[CO—SMBLS_SNC_B_S0_SDA N N SMBUS SMC B _SO_SDA
[CO—SMalS_SMC0 5050 NE, NE SMBUS SMC 0 SO SCL
[CO—SMaUS_SNC_0_S0_SDA N N SMBUS SMC O SO _SDA
[CO—SMaUS_ S\ BSASOL N N

[CO—SMUS_S\C_BSA_SDA N N SMBUS SMC BSA SDA
CO—SMals_svo vovr sal N N SMBUS SMC MGMT_SCL
[CD—SMBLS_SNC_ MM SDA N N SMBUS SMC MGMT_SDA

SMBus Char ger

Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—circsl 1TQI_DIEEPALR CHGR CSI_P
[— 1TQI_DIEEPALR CHGR CSI N
[ — 1TQI_DIEEPALR CHGR CSI R P
[— 1TQI_DIEEPALR CHGR CSI R N
CoO—auRrcso 1TQI_DIEEPALR CHGR CSO P
[— 1TQI_DIEEPALR CHGR CSO N

[ — 1TOL DI EEPALR 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

=g
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PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM LINE WDTH | M NIMUM 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 « 1.1 DIFFPAR  =55_CHM SE =55_0HM SE =55_0HM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR ELECTRI CAL_CONSTRAI NT_SET |  PHYSI CAL SPAGI NG ELECTRI CAL_CONSTRAI NT_SET |  PHYSI CAL SPAGI NG
== B_EXTA MJUXED P S 02 THERM 1TO1_559 THERM DRAMIHVENS D2_P
- - - - R I O (USB_EXTA) USR_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 FFPAIR 1:1_Dl FFPAI R (A ExTa) USF_ 90D sE USB_EXTA MUXED N o THERM 101 8ad THERM DRAMFHVENS D2 N .
DI FFPAI R * =1: 1_Di FFPAI R =1:1_DI FFPAI R =1:1_DIFFPAIR | =1:1_DI FFPAI R O (LSB_EXTA) USR 90D USB USB LT1 P 36 O CPLU_THERMD THERM 1TO1_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 O (USB TPAD) USB_90D USB USB_TPAD N 18 47 69 [ THERM 17Ol 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
SENSE * =1: 1_SPACI NG P o (LSB_TPAD) USB 90D USB USB_TPAD CONN N a7 = THERM 1TOl_559 THERM MCP_THWVDI ODE N 10 45 D
THERM * =1: 1_SPACI NG 2 CO—sesswoaowsw | SVB 555 SME 1 2C SMC SMS SDA R [O—SENSE DI EFPAIR SENSE_1TOl 555 SENSE I SNS_1V5_S3_P s
=1:1_ ? CoO—seus suc v sa SMB 555 SMB 12C SMC SM5_SCL_R = SENSE_1TO1_559 SENSE I SNS_1V5_S3_N 43 53
=1: R | Al RPX P
AUDI O * 1: 1_SPACI NG 2 . am | 2C TCON SCL " [CO—SENSE_DI EEPAIR SENSE_1TQl 555 SENSE SNS ORT. 34 a3
= , SENSE 1701 559 SEneE I SNS_Al RPORT N 20 42
SMB_55S SMB 12C TCON SDA a2 = iy 7
= = O SENSE_DI EEPAIR SENSE_1TOl_559 SENSE | SNS CSREG P an
SMB_55S SMB 12C TCON SCL__CONN 60 - - .
—— = Snp_s5S =y [ 2C_TCON_SDA_CONN [ SEMSE TOL 555 SENSE LIS CHREG N «
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
? = T
ENETOONN - 25 MLs : Graphi cs Net Properties = _sewse neeeaw SENeE_1TOD B5d Sener I SNS_LCDBKLT_P e
I NET_TYPE [ SENSE_1TO1_559 SENSE I SNS LCDBKLT N 43 63
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG . DEEPAIR SENSE_1TO1_559 SENSE CPWTTSO CS P -
G\D * —STANDARD 2 [ DP_90D DI SPL AYPORT DP_INT_M_P<1..0> o 50 [ SENSE_1TQ1_559 SENSE CPUVTTSO_CS N 56
MEM_POZER * =STANDARD R [ DP_90D DI SPL AYPORT DP_INT_M._N<1..0> s 60 [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> 0 f— SENSE_1TO1 559 SENSE | WP6_CS N s4
_ = DP_90D DI SPL AYPORT DP_INT_M_C N<1..0> 60 [CO—SENSE DI EEPAIR SENSE_1TQ1_559 SENSE | MWP6_CS R P 4
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 ] SENSE_1TOl 559 SENSE I MWP6_CS R N s4
920 PORT DP_INT_ M_F N<1..0>
G\D P2MM * 0.20 MM 1000 | — DP_920D. DL SPLAY) vee [O—SENSE_DI EEPAI R SENSE_1TO1_559 SENSE CPU VTTSENSE P s6
) | = DP_90D DI SPL AYPORT DP_INT_AUX CH C P 7 60 = SENSE_1TQl 559 SENSE CPU VITSENSE N
DP_INT_AUX CH C N = = = =6
PWR_P2MM * 0.20 W 1000 | m— :7222 z i: 2im DP I NT AUX CH P 70 [O—SENSE_DI EEPAI R SENSE 1TO1 559 SENSE MCPCORESO_VSEN P 22 55
| — = - o 60 MCPCORESO_VSEN N
—— === = DP_90D DisplavporT | DP_INT_AUX_CH N o e [ SENSE_1TOL_S55 SENSE 22 5
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 =
pogr | DP_EXT_M__P<3..0> [ ve porr | PPLVSRIVES S8 7e
MEM_CLK aD « aND_P2W MEM CLK NEM _POVER « PUR_P2MM OB M) DB_900 DLSPLAY — oo -
- - — = - D DP_90D DI SPI AYPORT DP_EXT_M._N<3..0> 9 62 [ SB_POWNER PP3V3_S5 7858
MEM_CVD G\D * GN\D_P2MM MVEM_CMD VEM_POVER * PVR_P2MM DP_90D pDisprayporr | DP EXT M._C P<3.. 0> o SB_POWER PP3V3_S0 758
o o ~ - — = = = =
MEM_CTRL G\D * G\ND_P2MWM MEM_CTRL MEM_POVER * PWR_P2MM = DB_900 ouspavecer i DPEXT M._C N<3.. 0> o = SB_PONER PR1VS_SO Tese
- - - - - D DP_90D DI SPL AYPORT. DP_EXT_M._F _P<3..0> 62 GND GN\D C
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 J__
VEM D " D P2 VEM VEM = " o CO—(DB_EXT_AUX_CH) DP_90D DI SPI AYPORT DP_EXT _AUX CH C P s 62 =
A.DQS — A.DQS o = " DP_90D DI SPIL AYPORT DP_EXT_AUX _CH C N o 62 AUdI o) I\bt Pr Opert i es
S S NET_TYPE
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG?RULbEiSEf» NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULbEiSIfr» ELECTRI CAL_ RAI NT_SET PHYSI CAL SPACI NG
CLK_PCI E GN\D i GND_PZI\}/I\{I‘ _ CLK_FSB G\D i G\ID_PZW _ [O—SEKRAVP_I NR DI EEPAI R AUDI O SPKRAMP_| NR P 7 37 40
PCl E GN\D i GND_P2MM CPU_COWP G\D i GND_P2MM [— DI EEPAI R AUDIL O SPKRAMP_| NR N 7 37 20
SATA G\D * G\D_P2MM CPU_GTLREF G\D * G\ND_P2MWM O MAx98300_R DI EEPAI R AUDLO MAX98300_R P 0
= m=— DI EEPALR AUDI O MAX98300_R N 20
usB G\D * GND_P2MM OPU_VCCSENSE G\D * GND_P2MM =
CLK_PCI E SB_POVER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
LVDS G\D * GND_P2MM ENET_MDI G\D * G\ND_P2MWM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MVEM 40S * 0.09 MV 5.8 MW o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COwP TOP 0.1 MM 500 M L )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE p—
MCP_MEM_COVP TOP 0.1 WM 500 ML o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COWP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COwP * 0.25 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
™
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K99 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

A

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 MM =DEFAULT =DEFAULT

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

27P4_OHM SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
27P4_OHM SE ISL3, 1 SL10 M 0.250 MM 0.250 MM o
27P4_OHM_SE ISL4, 1 SL9 Y 0.250 wW 0.250 wW

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

40_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
40_OHM SE | TOP, BOTTOM M 0.170 MM 0.170 MM o
40_OHM _SE 1813, 15SL4,1SL9, | S10 Y 0. 140 wm 0. 140 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"

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 153, 1sL4,1sL9,1sl10 Y 0.090 MM 0.090 MM

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

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#"
70_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF | TOP, BOTTOM M 0.175 MM 0.175 MM 0.130 MM 0.130 MM
70_OHM DI FF | 1SL3,15L10 Y 0.135 MM 0.135 MM 0.130 MV 0.130 MM
70_OHM DI FF I'SL4, 1'SLO Y 0.155 MM 0.155 MM 0.130 MV 0.130 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#"
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 MV 0.210 MM
90_OHM DI FF I'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 I'SL4, 1 L9 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 g * 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 M ?
STANDARD * =DEFAULT 2
BGA_P1MM * 0.1 WM 2
BGA_P2MM * 0.2 W 2
BGA_P3MM * 0.3 MV 2

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

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

2: 1_SPACI NG * 0.2 W 2
2.28: 1_SPACI NG * 0.228 MM ?
2.5: 1_SPACI NG * 0.25 MM 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

@ Appl e I nc.
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SAI\/SUNG I\/URATA TAI YO YUDEN

PART NUMVBER 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 2, cone CRI TI CAYl SS_CAP_1UF 13850628 2 CAP, 1UF, 6.3V, 10% 0402 o, cone CRI TI CA MJ_CAP_1UF 13850630 2 CAP, 1UF, 6.3V, 10% 0402 2, cone 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 coes cuze ciren cisscizss czer s SS_CAP_2_2UH  138S0633 10 | CAP, 2.2UF, 6.3V, 20% 0402u0 (e cine cnes cuncunes s el Rl 11 CAUMU_CAP_2_ 22U 13850634 10 CAP, 2.2UF, 6.3V, 20% 0402 fiom crer cuze ciren cioss cizs 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_ 2UIFH 13830634 8 | cap, 2.2UF, 6.3V, 20% 0402 TY_CAP_2_2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 04020 fme SS CAP_2_ 2UH 13850633 10 | cAP, 2.2UF, 6.3V, 20% 04020} l MJ_CAP_2_ 2UIH 13830634 10 | cap, 2.2UF, 6.3V, 20% 04020 - TY_CAP_2_2U
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402u o wneoms s cms. SS_CAP_2_2UH  138S0633 10 | AP, 2.2UF, 6.3V, 20% 0402 |seus oo s comss comss oo comr p Rl T1 CALUMJI_CAP_2_2UK 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402u {oms cor o woun cois conse cmsr o TY_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 |seu oo e o conss oo cmmr el Rl 11 CALUMUI_CAP_2_2UF 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402u0{umn oo o oms coas cosas conrr ofe TY_CAP_2_2U
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402: o oo caron coms. SS_CAP_2_2UH 13850633 10 | CAP, 2.2UF, 6.3V, 20% 0402 | oo e conss conss.como cmmr sl Rl 11 CALUMUI_CAP_2_2UK 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402 foon oo s o cors,comse cossr ol TY_CAP_2_2U
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_2UH 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 CAUMJU_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 s 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  138S0633 10 | AP, 2.2UF, 6.3V, 20% 0402 }wc woCRI TI CAUMJ_CAP_2_2UKH  138S0634 10 | cAP, 2.2UF, 6.3V, 20% 0402 fw TY_CAP_2_2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 04020 (s co SS CAP_2_ 2UH 13850633 10 | cAP, 2.2UF, 6.3V, 20% 0402w el TI CALUMU_CAP_2_2UIH 13850634 10 | cap, 2.2UF, 6.3V, 20% 0402 fun TY_CAP_2_2U
13850632 9 | cap, 2.2UF, 6.3V, 20% 0402ad: SS CAP_2_ 2UH  138s0633 9 | capP, 2.2UF, 6.3V, 20% 0402ad: «<CRI TI CAUMJ_CAP_2_2UIH 138S0634 9 | cap, 2.2UF, 6.3V, 20% 0402cd: s TY_CAP_2_2U

MURATA

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

ACOUSTI CS

TAI YO YUDEN

PART NUMBER 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 13850625 1 CAP, 10UF, 6.3V, 20% 0603 - CRI TI CA4 MJ_CAP_10UH 13850627 1 CAP, 10UF, 6.3V, 20% 0603 o CRI TI CAU 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 oo ciss csor +LCRI TI CA 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 . :CRI TI CAL TY_CAP_10UH

SAMSUNG MJURATA 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 CAL MJ_CAP_22UH 13850688 4 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAUTY_CAP_22UH
13850635 3 CAP, 22UF, 6.3V, 20% 0603 CRI TI CALU SS_CAP_22UH 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 CA4 MJ_CAP_22UH 13850688 5 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAU TY_CAP_22UH

SYNC MASTER=K16 M._B

SYNC DATE=06/01/201
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