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VENDOR CFG 0| CFG 1
HYNI X 0 0
SAMSUNG 0 1
- - M CRON 1 0
D K16 BOM Vari ants on foll ow ng page D
ELPI DA 1 1
SI ZE CFG 2 D E REV CFG 3
Modul e Parts
PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2GB 0 A 0
4GB 1 B 1
33753820 1 |G, MCPBOU: A1, 24. 5MVK24. SWM 1244FCBGA U1400 CRI TI CAL MCP89OU: AOL
33753868 1 |G MCPBOU: AO2, 24. 5MVK24. SWM 1244FCBGA U1400 CRI TI CAL MCP89U: AD2 —
33753938 1 |G MCPBOU A3, 24. 5MVK24. SWM 1244FCBGA U1400 CRI TI CAL MCP89U: AO3
33350552 4 HYN X, LVDDRS, 1GBI T, 7. 5X11. 0 U100, U3110, U3120, U3130 CRITI CAL  |DRAM TYPE: HYNI X_2GB
33350552 4 HYN X, LVDDRS, 1GBI T, 7. 5X11. 0 U200, U3210, U3220, U3Z30 CRITI CAL  |DRAM TYPE: HYNI X_2GB
BOM G oups 33350552 4 YN X, LVDDR3, 1GB T, 7. SXLL. 0 8300, U3310, U3320, U3330 CRITI CAL | DRAM TYPE: HYNI X_2GB
BOM GROUP BOM OPTI ONS ‘ 33350552 4 HYN X, LVDDRS, 1681 T, 7. 5XLL. 0 8400, U410, U420, U430 CRITICAL | DRAM TYPE: HYNI X_2GB
K16_COVMON COWMON, ALTERNATE, PRQJ: K16, K16_M SC, MCP89U: A03, K16_DEBUG ENG, K16_PROGPARTS, SPI : 41MHZ, LVDDR3: YES, W.AN_PCTL: HW | PD_5V: S5_I NT, | PD_3V3: 35 » 33350553 4 SAVBUNG, LVDDRS, 1GBI T, 7. 5X11. 0 U3100, U3110, U3120, U330 CRI TI CAL DRAM TYPE: SAVMSUNG 2GB
C K16_M sC 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 UNLOCKED, SMC: PROG 33350553 4 SAVBUNG LVDDRS, 1GBI T, 7. 5X11. 0 U300, U3310, U3320, U330 CRITI CAL DRAM TYPE: SAVBUNG 268
K16_DEVEL: ENG BKLT: ENG, BMON: ENG, XDP_CONN, LPCPLUS, VREFMRGN: YES, EFI _DEBUG, SOPGOCD | SL, MOPPLL_LDO, S3_S0_LED o 33350553 2 NG, YOO, 1681 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, U330 CRITI CAL [DRAM TYPE: M CRON_2G8
K16_DEBUG PVT DEVEL_BCM BKLT: PROD, BMON: PROD, SMC_DEBUG YES, XDP, VREFMRGN: NO ‘i 33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 U3300, U3310, U3320, U3330 CRITICAL [DRAM TYPE: M CRON_2G8
K16_DEBUG PRCD BKLT: PRCD, BMON: PROD, SMC_DEBUG YES, XDP, VREFMRGN: NO - 33350554 4 M CRON, LVDDRS, 1GBI T, 8X11. 5 U400, U3410, U3420, U3430 CRITI CAL  [DRAM TYPE: M CRON_2G8
DDR3: HYNI X_2GB DRAM CFQO: L, DRAM CFGL: L, DRAM CFG2: L, DRAM CFG3: L, DRAM_ TYPE: HYNI X_2GB ‘i 33350565 4 ELPI DA, LVDDRS, 1GBI T, 7. 5X10. 6 43100, U3110, U3120, U3130 CRI TI CAL  [DRAM TYPE: ELPI DA_2G8
DOR3: SAMBUNG_2GB DRAM_CFQ0: 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 CRON_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_CFQ0: H, DRAM CFG2: H, DRAM_CFG3: 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_CFCD: L, DRAM CFGL: L, DRAM CFG2: H, DRAM_CFG3: L, DRAMLTYPE: HYNI X_4GB ‘i 33350566 4 ELPI DA, LVDORS, 2GBI T, 7. 5X10. 6 U200, U3210, U3220, U330 CRITI CAL  DRAM TYPE: ELPI DA_4G8
DOR3: SAMBUNG_4GB DRAM_CFQ0: L, DRAM_CFG2: H DRAM CFG3: L, DRAM_TYPE: SAMBUNG_ 4GB - 33350566 4 ELPI DA, LVDDRS, 2GBI T, 7. 5X10. 6 U3300, U3310, U3320, U3330 CRITICAL [DRAM TYPE: ELPI DA_4G8
DDR3: M CRON_4GB DRAM_CFQ0: H, DRAM CFGL: L, DRAM_CFG2: H. DRAM CFG3: L, DRAM_TYPE: M CRON_4GB - 33350566 4 ELPI DA, LVDDRS, 2GBI T, 7. 5X10. 6 U400, U3410, U3420, U3430 CRITI CAL [DRAM TYPE: ELPI DA_4G8
CAPS: SS SS_CAP_2_2UF, SS_CAP_10UF, S5_CAP_1UF, S5 _CAP_22UF - 33350555 4 HYNI X, LVDDRS, 2GBI T, 9X1.1. 1 U3100, U3110, U3120, U3130 CRI TI 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 U200, U3210, U3220, U330 CRITI CAL |DRAM TYPE: HYNI X_4GB
CAPS: TY TY_CAP_2_2UF, TY_CAP_10UF, TY_CAP_1UF, TY_CAP_22UF ‘b 33350555 4 HYNI X, LVDDRS, 2GBI T, 9X1.1. 1 U3300, U3310, U3320, U3330 CRITI CAL |DRAM TYPE: HYNI X_4GB
B 33350555 4 HYN X, LVDDRS, 28I T, 9X11. 1 U400, U3410, U3420, U3430 CRITI CAL |DRAM TYPE: HYNI X_4GB B
Programmbl e Parts 33350556 4 SAVBUNG, LVDORS, 2GBI T, 7. 5X11. 0 U3100, U3110, U3120, U330 CRI TI CAL DRAM TYPE: SAVBUNG 4¢B
| 33850563 | 1 | 1csvohsm2117, 9x0MATIR | 14900 | crmea | SMC: BLANK | 33350556 4 SAVBUNG LVDORS, 2GBI T, 7. 5X11. 0 B200, U210, U220, UBA30 CRITICAL RAM TYPE: SAVBUNG 4¢B
33350556 4 SAVSUNG, LVDORS, 2GBI T, 7. 5X11. 0 U3300, U3310, U3320, U3330 CRITI CAL DRAM TYPE: SAVBUNG 4¢B
| 33550610 | 1 [ 1 FLASH SPI, 32081 T, 3. 3V, 86, 8- SOP | U100 | crmea | sooTROM BLANK | 33350556 4 SAVBUNG LVDORS, 2GBI T, 7. 5X11. 0 8400, U410, U420, U430 CRITI CAL IRAM TYPE: SAVBUNG 4¢B
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U100, U3110, U3120, U3130 CRITI CAL  DRAM TYPE: M CRON_4G8
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U200, U3210, U3220, U330 CRITI CAL  DRAM TYPE: M CRON_4G8
Alternate Parts 33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U3300, U3310, U3320, U3330 CRITICAL |DRAM TYPE: M CRON_4GB
33350557 4 M CRON, LVDDRS, 2GBI T, 9X11. 5 U400, U3410, U3420, U3430 CRITI CAL  DRAM TYPE: M CRON_4G8
PART NUMBER 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: N
35352929 1 |G, 1516259, BATCHARGER, 3% 4C4WM GFN2S u7000 CRITICAL | SL6259_SCREENED: YHS
13850681 | 13850638 ALL TAI YO YUDEN AS ALTERNATE
15250874 | 15250516 ALL MAGLAYERS AS ALTERNATE
15250847 | 15250586 ALL MAGLAYERS AS ALTERNATE
35352987 35352988 HVDDLDO: FI XED | ALL TPS71725 ALTERNATE FCR U2590
10450023 | 10450018 ALL OYNTECI DALE AS. ALTERWATES
A 10750139 | 107S0075 ALL oTEC AS ALTERVATE
138S0671 | 13850673 ALL A YO AS ALTERWATE e RSO VB
15550578 | 15550367 P - BOM Confi gurati on
37650926 | 37650610 AL FAIRCH LD AS ALTERNATE ""
15550457 | 15550329 AL ARGLAYERS AS ALTERWATE d} Appl e Inc. ooy
37750107 | 37750066 AL o SEM AS ALTERMATE NNl iRODRl ST A e 3.3.0
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BOM Vari ant s Bar Code Labels / EEE #' s
BOM NUMBER BOM NAMVE BOM OPTI ONS PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
639-1070 PCBA, MLB, 1. 86GHZ HY 2GB, MJ CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: 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_DCVWN] CRI Tl CAL EEEE: DCVWN
639- 1096 PCBA, MLB, 1. 86GHZ HY 2GB, TY CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DCXN, CAPS: TY, 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
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. 86GH#Z 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 |
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_DCX®6] 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
C 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: DG4W CAPS: MJ, DDR3: ELPI DA_2GB 825- 7557 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEEE_DGAW CRI Tl CAL EEEE: DAW
639- 1451 PCBA, MLB, 1. 86GHZ EL 2GB, SS CAP, K16 K16_CMNPTS, CPU: 1. 86GHZ, EEEE: DGAY, 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: DG53, 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. 13GHZ 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
B 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
A 337S3758 1 PDC, SLGEQ PRQ 2. 13, 17W 1066, ED, 6M BGA uU1000 CRI Tl CAL CPU: 2. 13GHZz SR SIEE=VE 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 u6100 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 WHoLE 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
Dl sws
7765466
7769139

7787897

General :

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 SMS5_ 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)

uUsB
7796626
SMC:
7787883
SMBus:
7761747

Power :
7796648
7796658
BOM
7796661
7796654
7796658
7796683

7796631
7796631

General :

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)

C SMBus:
7761747

7796661
7798425
7798399
7800179
7798445
7796658
BOM

7796658
7798399

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

Power Suppl y:

Renoved alternate FET, nmade sone FETs primary 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).

vl1l.4.0 (P4 change #212757, 03/31/2010)
MCP SPI : |
7809733 - Changed strapping to select 62.5M4z SPI bus frequency (pg. 4).
SMBus:
7796631 - Added XDP connection to SMBus aliases page (pp. 13, 52).
7808530 - Changed SMC * MGMI' SMBus pul | -ups from 4. 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
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
A SYNC VASTER=N A SYNC_DATE-N A A
e - - -
Revi si on Hi st or
d} Appl e I nc. 051- 8467
S 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE IV\FCRMA | ON_CONTAI NED HEREIN IS THE
I ETARY PROPERTY_OF APPL| vaUT I NC.
e PSEaEdR ACRERS T8 THE FOLLOW NG R —
I 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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8 7 6 5 4 3 2 1
Functi onal Test Points NO TEST Nets
J4001: AirPort / BT Connector J5600: Fan Connect or FSB Sighals (Covered via CPU MCP JTAGQ
FUNC_TEST FUNC_TEST NO_TEST
[ TRUE PP3V3_W.AN F 7 a4 40 (Need 5 TPs) [ TRUE PP5V_S0 7 ss [ TRUE FSB_A L<35..3> 10 14 66
f— TRUE W FI _EVENT_L 34 39 40 i TRUE EAN _RT_TACH a6 i TRUE ESB_ADS_L 10 14 66
fa—t TRUE PCl E AP R2D N 34 68 [— TRUE FAN RT_PWM P [ TRUE FSB _ADSTB L<1..0> 10 14 66
[ TRUE PClE_AP_R2D P a4 o8 (Need to add 1 G\D TP) fa— TRUE FSB D L<63..0> 10 14 66
f— TRUE PCl E_CLK100M AP_N 16 34 68 [ TRUE ESB DI NV_L<3..0> 10 14 66
> IRE PCI E_CLK100M AP_P 10 2 on J5700: |1 PD Fl ex Connector o> RE FSB DSTB L_N<3..0> 10 14 5
D F— TRUE £E E¥ E‘ 18 34 69 FUNC_TEST PPEV S3 TPAD [ TRUE Egg II—D|IS$BLL P<3. . 0> 10 14 66
TRUE 18 34 69 TRUE = o 57 TRUE 10 14 66
g TRUE PCl E AP_D2R P 16 34 68 g TRUE =PP3Vv42_G3H TPAD o a7 g TRUE ESB H TM L 10 14 66
= TRUE PCIE AP_D2R N 16 34 68 D TRUE =PP3V3_S3_TPAD 5 a7 [ TRUE FSB_LOCK L 10 14 66
fa—t TRUE PCl E WAKE L 16 34 fa—t TRUE USB_TPAD CONN P a7 72 [ TRUE FSB REQ L<4..0> 10 14 66
fa—t TRUE AP_RESET _CONN_L 34 = TRUE USB_TPAD_CONN_N a7 72
f— TRUE AP_CLKREQ Q L 34 [ TRUE =1 2C TPAD_SDA a2 a7
= TRUE =PP3V3_S3_BT 5 34 [ TRUE =1 2C TPAD SCL a2 a7
(Need to add 6 GND TPs) [ TRUE g% L(]I\KD]:F L 39 40 47
= TRUE 7 37 39 40 47
J4501: SATA SSD Connect or o> IRE SMC TPAD RST L w0 w7
FUNC_TEST Need to add 5 GND TPs
[ TRUE PP3V3_SO_HDD R 735 (Need 5 TPs) ¢ )
o IRE SATA _HDD D2R C P 3 o J6900: DC-1n Connector
[ TRUE SATA HDD D2R C N 35 68 FUNC_TEST
[ TRUE SATA HDD R2D N a5 o8 D TRUE =PP18V5_DCI N_CONN s 50 (Need 6 TPs)
[ TRUE SATA _HDD R2D P . [ TRUE =PP5V_S3_LI O CONN s 50
f— TRUE SMC_HDD _OOB_TEMP as 39 (Need to add 6 GND TPs)
[ TRUE SMC HDD TEMP_CTL a5 30
(Need to add 6 GND TPs) J6903: Speaker Connect or
FUNC_TEST
J4700: LI O Connect or o> IRE SPKRAMP_R P_QUT )
FUNC_TEST D TRUE SPKRAMP_R N _QUT 49 50
[ TRUE =PP3V42_G3H ONEW RE s 37
F TRUE =PP3V3_S0_AUDI O s a7 (Need 2 TPs)
o IRE =PP1VBRLV5_SO AUDIO J6950: Battery Connector
C [ TRUE SYS _ONEW RE 37 39 FUNC_TEST
= TRUE SMC BC_ACK 9 37 39 40 i TRUE PPVBAT_G3H CONN 50 51 (Need 4 TPs)
[ TRUE =USB_PWR_EN 36 a7 58 A, a2
fa—t TRUE SMC LID 7 a7 39 40 47 fa—t TRUE SMBUS_SMC BSA_SDA PP
[ TRUE =12C LI O SDA 37 a2 [ TRUE SYS DETECT L 0
=t TRUE =12C LI O SCL a7 a2 (Need to add 4 GND TPs near
f— TIRUE =12C M KEY_SCL a7 a2 J6950 and 1 for shield)
[ TRUE =1 2C M KEY_SDA a7 a2
o IRE AUD | PHS_SW TCH_EN 100 J9000: Internal DP Connector
s TRUE AUD | P_PERI PHERAL DET ., 5 FUNC_TEST
[ TRUE AUD 12C I NT L 19 37 [ TRUE PPVOUT_SW LCDBKLT 713063 (Need 2 TPs)
fa— TRUE AUD _GPI O 3 a7 a0 fa— TRUE PP3V3_SW LCD 60 (Need 2 TPs)
[ TRUE SPKRAMP_| NR N 37 a0 72 [ TRUE =1 2C TCON SDA 42 60
[ TRUE SPKRAMP_| NR_P a7 49 72 i TRUE LED _RETURN_6 60 63
[ TRUE USB EXTD N 18 37 69 D TRUE LED RETURN 5 60 63
[ TRUE USB EXTD P 18 37 69 [— TRUE LED RETURN 4 0 63
f— TRUE USB_CAMERA_N 18 37 69 [ TRUE LED RETURN 3 60 63
[ TRUE USB_CAMERA P 18 37 69 [ TRUE LED RETURN 2 0 63
f— TRUE HDA_SDOUT 19 37 69 [ TRUE LED RETURN 1 60 63
= TRUE HDA BI T _CLK 19 37 69 [— TRUE DP_| NT_HPD CONN 0
= TRUE HDA_SDI NO 19 37 69 = TRUE DP_I NT_AUX CH C N 60 72
[ TRUE USB_EXTD OC L 18 37 [a= TRUE DP_INT_AUX CH C P 60 72
fa— TRUE HDA RST L 19 37 69 fa—t TRUE DP_INT_M._F P<0> o0 72
F TRUE HDA SYNC 19 37 69 [ TRUE DP_I NT_M._F_N<O> 0 72
(Need to add 5 GN\D TPs) i TRUE DP_INT_M_F_P<l1> 0 72
= __mE DP_INT_M_F N<i> 50 72
B J4800: SD Card Connector > IRE =12C TCON SCL 2w
FUNC_TEST Need to add 5 GND TPs
i TRUE PP3V3_SW SD PWR 38 ( )
D—mE SDOK = M sc Vol tages & Control Signals
= SD D<7_. 0> e FUNG_TEST
O—R’E = w0 TRUE PPVOUT_SW LCDBKLT 743 0 63
= TRUE SD CD L a8 = PPDCI N_S5_S5
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. TRUE PP5V_S3 s
J5100: LPC+SPI Connect or g o PPoV 53 RTUSE A E .
FUNC_TEST TRUE PP5V_S0 7
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TRUE 872
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SMC VDL o D TRUE PP1V05_S0 8 s8
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_ =PPDCI N_S5_CHGR o | _ =PP3V3_S3_MP_GPIO " | _ =PP5V_S0_MCPFSBFET -
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— =PPVIN S5_CPU L WP o 5.40 A VApAEERSYY PR 2 = =EE§¥§ §8 NCP HVDD »e
= fﬁ%m gg DNCPD‘ZEE‘E = — =PP5V_S3_NMCPDDRFET a — =PP3V3_SO_MP_PLL_UF 2
= EPvVi N S0 CRUV TS0 s — =PP5V_S3_RTUSB s , — =PP3V3_SO_HDD 3
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~ — =PP5V_S3_TPAD 78 } — =PP3V3 S0_SMC w0
s _=PP3V42_G3H REG = PP3V4% G3H : 7 "= —Pp5v S3 AUDI O AVP w0 — =PP3V3_S0_DEBUGROM a _—
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— =PPVCORE SO_CPU 11z e
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e R W
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Pl at ed Board Sl ot ) .
SL0900 CPU Al i ases LVDS Al i ases
N o 0 - GRUBSEL<0: 2> — =MCP_BSEL<0: 2> o R | 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 Mbounti ng Bosses D spl ayPort Ali ases - (m>_=MCP_| EPA_TXD_N<0.. 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 o DP 1G MO P<0.. 3> = PR EXT M P<0..3> oo < 72 "D = WARE_BASES 7 TEST=
@ 1 s @ DP_1G M.O_N<O..3> DP_EXT_M._N<O..3> v D= I FPB TXC N = NC VDS 1G B CLKN
68 17@ s : T =TROE s @52 72 — = | = ) =
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@ ax 8851327 @ v e DP_I G HPDO — 0P EXT_HPD = v D= | FPAB_DDC CLK — JHBLVDS DOC alK
= o qomDP_CA DET — PP EXT cA DET - n@ED—= LEPAB_DDG DATA - TP LVDS DDC DATA
MCP Heat Sink Mounti B G =R BRSO = PCl -E Aliases
a I'n unti ng 0SSes DP_AUX CH C P — DP_EXT_AUX CH C P
oD = VAKE BASE=TRUE D > 7 Unused PCI - E Lanes
ST FZ4098361 BHSM 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. wm DP LG M1 P<0.. 1> — DPINT M P<0..1> 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 AT oD o0 72 1 coop_=PEG D2R_N<5: 4> — NC_PEG D2RN<5: 4>
70908 70907 o veery_DP_I G AUX CHI P _ DP_INT_AUX CH P o + com_=PEG D2R P<5: 4> — NC PEG D2RP<5: 4> _
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM DP 1 G AUX GHL N —_WSEEIBT\SWE—K& cH N = —BASE= T TEST=
@ 1 L @ o@ 7B =-—TRKE_BASE=TRUE CED 0 72 w 10 my—PEG CLKI100M P = NG PEG OLK100ME
4x 860-1327] - @ DP_1.G HPDL = PP INT_HPD e o 16 > PEG_CLK100M N — NG PEG CLKIOOMN
= = WAKE_BASE=T = ~BASES ) TEST=
v DP_1G M1 _P<2. . 3> — JP DP INT MP<2..3> 1 o PEG CLKREQ L — NC PEG OLKREQ L
Fan Boss X21 Boss SSD Boss o om—DOP LG M1 N<2.. 3> S e SATA Al i ases
T FZ409051 HSM ST FZ409141 HSM ST FZ409151 H SM v LR LG BKLT_BV =B TR o = '
SDO:-l.SCD.B S| SDO:-l.SCD.g S| SDO:-l.SCD.g S| v+ LCD LG PYR EN — LoD G PR EN e Unused SATA ODD Signal s
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— 860- 1327 = 860- 1327 — 860- 1327 = TROE o 10 ry—SATA_ODD_R2D C N — NC SATA ODD RPDCN
) Et hernet Al i ases o s o SATA_CDD_D2R P — NC SATA ODD D2RP__
EM 1/0O Pogo Pins DV s

15 ¢} ENET_CLKREQ L

D spl ayPort Pogo USB/ SD Card Pogo RO911 USB Al i ases
CRI Tl CAL CRI TI CAL PP3V3_ENET_FET 1 2 _=PP3v3 ENET_FET R .
- : Unused USB Ports
ZS0905 ZS0906 MRk BRsE-TuE YR
POGO- 2. 00D- 3, 61 K86- K87 POGO- 2. 0CD- 3. 6+ K86- K87 . SPP3V3 ENET FET — 402 o0 10 B MN _P — B_MN P _
‘L_l@ ‘L_l@ o oy USB M NI_N — NCUSB MNIN -
= 870-1938 = 870-1938 ENET RXD PD — ENET_RXD<0> oo 0 o o0 10cEy—USB_EXTC P — NC7USB=EXTCP _
[ NAKE_BASE= IRUE = ENET RXD<1> o e 7 5 18 USB_EXTC N — NC USB_EXTCN _
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o . —— m 18 70
D spl ayPort PCB Stiffener =—ENEL_RXD<3> oD = v M sc MCP89 Al i ases
) ] ENET RXCLK_PD —_ENET_CLK125M RXCLK 1070
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D s o = = =
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e e =
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201, 2201 201, — NAKE_BASE=TRUE
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o6 10 7B FSB A L<4> V4 Aad* Ulsg,\oo BNR* [ J5 FSB BNR L D o
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o6 14 CPU_STPCLK_ L E8 |STPCLK* Hak o0 14 7@>-ESB D L<19> AB44 {D19* £ & ps1*lyAm1  FSB D L<51> B 7 10 6
o 1 rmy-CPU_| NTR 9 JLinNTO o 10 7¢Ery-ESB_D_L<20> R4l D20* 8|8 ps2*lham1  FSB D L<52> B 7 o
s 14 [T CPU_NM C5 LI NTL BcLko| _A35  FSB CLK CPU P am oo o0 14 7GBTS FSB D L<21> Wl Jpp1* D53*hAR41 ~ FSB D L<53> D 7 e e _——
oo 10 -CPU_SM._ L E5 osM * BCLK1 ESB K N 14 66 66 14 7 ESB D L<22> D22* D54+, BA37  FSB_D_L<54> B 714 5
o 1 7qEy ESB D L<23> a1 Jp23+ Dss*fyBE3s  FSB D L<55> D 7 e o
o 10 7¢@ry-ESB_D_L<24> AAd1 Jo2ar D56+, AY36  FSB D L<56> o 7 1 e
. XDP DBRESET L 7 \oere 56 11 (A Egg g t:ggz AB40 JD25* ps7*lyATa0  FSB D L<57> > 7 1
e e e 6 147 AD40 JD26* D58 (yBC3s  FSB D L<58> 7 14 66
rsvD7| g9 TP _CPU RSVD J9 O vea:in)
o6 14 7, FSB D L<27> ACA1 D27+ DsorfyBc30  FSB D L<59> 710 60
. CPU_TEST1 resta Revoe|_F4___TP_CPU_RSVD_F4 2 Fse b L<28> =
y TP= 66 14 7, AAA3 D28* peo*jyBaa1  FSB D L<60> 7 14 66
.0 CPU_TEST2 D40 ITEST2 RsvDlo|_t8  TP_CPU_RSVD_H8 s D <295 =
TP= 66 14 7. Y40 AD29* pe1*{yBB40 FSB D L<61> 7 14 66
TP_CPU TEST3 A3 ITEST3 RSVD11|_V2 TP_CPU RSVD V2 e Le:ims FSE D L<30- D
o 14 TCETY Y44 D30* D62* [ BA35 FSB_D L<62> B 714 55
0 CPU _TEST4 AE41 |TEST4 RSVD12| Y2 TP_CPU RSVD Y2 ESB D L<31> ESB D L
s 14 7CE) T44 D31* D63* |y AU43 S <63> D 71 5
IE TEST TESTS RSVDLY 1P RSVD_A 'R1005 FSB_DSTB L N<1> . .Davs0 _FSB DSTB L N<3>
TP_CPU TEST6 ACA3 |TEST6 RSVD14 TP_CPU RSVD AL5 1K oo 247 DSTENL DSTENS 760
T 0w PLACE_NEARSs: o6 14 7 ESB TB_L_P<1> DSTBP1* DSTBP3* ESB 1B L_P<3> 714 66
B CPU JTAG Suppor t R1090 A Elgﬁg' 2 Hl§§§ ﬁW‘%E 12 7 m o6 14 1¢gy-FSB DI NV_L<1> R43 DI NV1* DINv3*hBC37  FSB DINV L<8> ;e
o0 12 10 _XDP_TNB 1Az ciota. 1. U100 AL 12 7 e s CPU_GTLREF Awa |orirer covpo|_aE4a e CPU_COVP<0>
R1091 158w ) CPU TEST1 . M sc covp1|_apaa s CPU_COMP<1>
549 i R1006 CPU_TEST2 ,, covp2| _AE1 s CPU_COMP<2>
o6 13 10 _XDP_TDI LAANZ %/If covp3|_AE2__ss CPU_COMP<3>
bW 1/ 20W CPU_TEST4 .,
1 R1092 % NO_STUFF DPRSTP* &z CPU DPRSTP L - R1023t R1021*
201 54.9 2 <
o 13 10 _XDP_TDO LAAN, 2] Cl014: DPSLP* | B8 CPU DPSLP_L am e s 54.9 54.9
PLACE_NEAR=J1300.52:12.7 mm 1% ' NO STUFF 0. 1}‘8".;,__ pPWR a1 FSB DPWR L am e s 1 Zﬁ/‘é‘? 1 Zﬁ/‘é‘?
i3 R1010 653% 2 6 o BSEL<0> BSELO E7 CPU_PVRGD T 19 14 56 201, 201,
L0 281 o s oy CPU_BSEL<1> BSELL sLpr FSB_CPUSLP_L 2 e
o BSEL <2> * TP PSI L
NO STUFFl 1NO STUEE oo @n-CPU BSEL<2> 838 Issel2 PS| * |5 BD10 CPU_PS| 12R719122 12R719120
R1O33 RIOLY feo12 Toow Toow
e 1s 20 XDP_TCK LANNE 1 2(3%/\7 %Z’zow 2201 2201
R1094 201, 2201
w0 XDP_TRST L 13\ A02 , PLACE_NEARS: |
1/%20” L ngzo. 1 Hl§§§ AE43:12. 7 mm =
ot B % k Hi g ote i
A ISYI\C MASTER=K99 M._B SYNC DATE:O47 08, 2010
d} Appl e I nc. 5' 8467
L 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
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6

4

(CPU CORE PO/ER)

=PPVCORE SO_CPU ; 11 12 65

VCC st abl e)

PLACE_NEAR=U1000. BD12: 25. 4 nm
54 66

o—[CUD 54 o6

PLACE_NEAR=U1000. BC13: 25. 4 nm

18 A (CULV Design Target)
OM T_TABLE OM T_TABLE 17.6 A (CULV | CC_Max)
BD30 K20 H32 A28
e28 |\ ULOOO( | _ms a3 uU1000 | AD30
BB30 BGA M8 E32 BGA AB28
B24 (7 O_8) K16 N33 (3 OF 8) AB30
B22 & E K18 VB2 wsS Y28
Ho2 [ V20 133 L~ Y30
H4 > 8 T20 K32 (2 AK26
D F22 s - P20 333 g AHR6
F24 r o V16 L va3 | E S AE26
D24 E 8 vig Va2 Z3 AK28
D22 o T16 u33 LU 0o AK30
B2 2 118 132 o 2 AHR8
MR4 9 P16 R33 ) |_AH30 ¢
K22 \ P18 P32 - AF28
K24 N AD20 AD32 ({‘ AE30
V22 o AB20 AC33 . AP26
V24 . Y20 AB32 — vce |_AMR6
122 8, AD16 AA33 } AP28
T24 AD18 Y32 8‘ AP3 P!
p22 g AB16 AK32 ANVPS
P24 AB18 AJ33 g ANMBO
AD22 6 Y16 AH32 6 AY26
AD24 L Y18 AG33 AV26
AB22 AK20 AF32 ! AT26
AB24 AK16 AE33 g AY28
Y22 AK18 AR33 AY30
Y24 AH20 AP32 AV28
AK22 AE20 AN33 AV30
AK24 AH16 ANVB2 AT28
AR2 | yee Vo —AH18 AL33 AT30
AH24 AF16 AY32 BD26
AF22 AF18 AV32 BB26
AF24 AP20 Az |V Bes] (CPU | O POAER 1. 05V)
C AP22 AVRQ AT32 =PP1VO5_SO0_CPU 10 1 22
ores o £ ML 4500 mA (before VCC stabl e)
2500 mA (after
ANVR4 AMLE BB32 K38
AY22 AML8 B26 337
AY24 AY20 B30 | V87 o
AV22 AV20 B28 V38
AV24 AT20 H26 w37
AT22 AY16 F26 VCCP |_R37
AT24 AY18 D26 P38
BD22 AV16 H28 AC37
B4 AV18 H30 |_AB38 ¢
BB22 AT16 F28 AA3T
BB24 AT18 E30
B20 BD20 D30 A)37
B18 BB20 D28 AG37
B16 BD16 NR6 |_AF3s |
HO BD18 K26 (CPU | NTERNAL PLL POWER 1.5V)
F20 BB16 M8 B34 =PP1V5_S0_CPU 812
D20 BB18 MBQ voeA([ paa | 130 mA
H16 AP14 K28
H18 AMLA K30 BD8 CPU_VI D<0> 12 54 68
E16 AY14 V26 BCT CPU_VI D<1> 12 54 66
F18 AV14 T26 BBlo CPU VI D<2> o 2 54 56
D18 AT14 P26 Vi VI D<3> 12 54 66
D16 BD14 V28 BCS CPU_VI D<4> 12 54 66
M0 BB14 V30 BB4 CPU_VI D<5> oD 2 54 56
B 120 s CPUVID<6> i
T30
P28 veesense_Bpi2  CPU VCCSENSE P
P30
AD26 VSSSE! Bci3  CPU VCCSENSE N
AB26
Y26

'<R1101
1000
%‘éow

2201

OM T_TABLE
AE37 R13
e U1000 (=2
ANB7 BGA P14
AL37 (8 OF§3) AB10
@3 L2 ADL4
B32 [ AC11
H36 > 8 AC13
E s AB12
&35 X o AB14
E34 E 8 AALL
E33 o AAL3
E35 ; Y14
D32 a AK10
K36 \ AF10
N35 N AK12
L o AK14
J35 . A1l
V85 8, A3
AH14
P36 g AGL1
u3s AGL3
6 AF12
AB36 L AF14
A AE11
AE13
AK36 AP10
AF36 ARL1
AR13
AP12
1 AE: ANL1
AP36 | VCCP VCCP_ aAN13
AL1l
AL AL13
c13 AULL
B14 AUL3
B12 N7
H12 N9
H14 L7
Gl1 L9
Gl13 W
F12 Vo
E14 uz
E11 w
E13 R7
D14 R9
D12 ACT
K10 ACO
NI AAT
N13 AR
M4 AT
111 Al9
L13 AGT
K12 AGD
K14 AET
Ji1 AE9Q
J13 AR7
V10 AR9
P10 ANZ
Wil ANO
w3 ALT
V12 AL9
V14 A33
U1l A13
u13
T14
R11

=PP1V0O5_S0_CPU ; 1 11 12

OM T_TABLE OM T_TABLE OM T_TABLE
B42 AP34 E21 AE17 Y6 A3
Ha2 Uul1o000 ANVB4 E23 u1000 AE19 Y8 u1000 AG3
E42 BGA AV36 E25 BoA ARIT AKE BoA AE3
D42 (‘L_CE&) AT36 N21 (5 %3) AR19 AK8 (6 OF_8) AR3
D44 T AY34 N3 18 ANL7 AHB LL AN3
F44 o, | ave3 NS LU'-) "l' AN1O AHB LU'-) "l' A3
w2 |_Avgs | 121 AT AE6 AVB
K42 ; gl AV34 123 ; g AL1D AF8 ; 2 A
V42 o 125 o AWLT AP6 r o BD4
T42 E 8 BD36 J21 Z o AW 9 AP8 Z O BC3
P42 a BE36 323 ol o AULT ANB o © BE2
ADA2 2 BC33 325 2 AUL9 AVB 2 BA3
AB42 9 BA33 ve1 o BC17 AY6 o Gl
Y42 ) c31 ve3 “' BC19 VD - E1
.
AKA2 N @9 ves N BA17 AL N AN
AHA2 o <7 w1 . BA19 AV6 . BAL
AF42 , @1 w3 "I' cis AL ‘_I' A39
AP42 8, E31 25 8‘ a1 AT6 | s 8 A4l
AVI2 @7 R21 H10 AT8 A31
AY42 g @9 R23 g Gls BD6 g A27
AV42 E27 RS E15 BCo 29
AT42 6 E29 AC21 6 MO BB6 6 21
Avaa . N3l AC23 - NIS BA9 - 23
Av4a 131 AC25 L15 o) 25
BBA2 331 AA21 215 B4 A7
BA43 N7 AA23 M2 e A19
N9 AA25 T10 E3 AL5
H38 127 AJ21 w5 o2 Al
a7 129 AJ23 uls N A9
| E39 327 AJ25 R15 L3 A5
N3 329 AGR1 T12 13 A7
MBS vB1 AGR3 ADIO V8
L 139 vz AR5 Y10 w =
139 Vg AE21 AC1S R3
) W89 | w1 AE23 AALS AC3
B9 R31 AE25 ADI2 AA3
138 w7 ARR1 Y12
) R39 w9 ARR3 AHIL0 =
L ADGS | Ro7 AR2S Al1S
LAC39 | R29 ANZ1 ,s ya AGLS
LAA39 | \/oq AC31 AN23 AE1S
Y38 AA31 ANRS AHI2
UNER AC2T AL21 AMIO
LAHBS AC29 AL23 ARLS
L AG39 | AA2T AL25 ANIS
L AE39 AA29 AL AL1S
ARBT AJ31 A3 AMI2
L ARGO | AG1 AR5 AT10
AN AE31 AR1 AWLS
L AMBS | AL27 AR3 AULS
LAL39 | AJ29 ARS AY12
| AVB7 AT BC21 AL
L ABY | AGR9 BC23 A3
ABT AE27 BC25 AVI2
L AU39 AE29 BA21 AT12
| AT38 ARG1 BA23 BC1S
| BD38 ARRT BA25 BALS
BDAQ ARR9 c19 BC11
BCA1 ANG1 az
L BA39 AL31 Giz BB12
B36 AN2T Gl9 BA11
D36 AN2O E17 BA13
H34 AL27 E19 B6
MB6 AL29 NI7 H6
MB4 | A1 ] N19 @
K34 AUBL L17 E6
136 AT 119 E9
V34 A9 317 D6
T34 ART 319 B
P34 AR9 w7 MB
AD36 BC31 wio K6
Y36 BA31 U1z K8
ADB4 BC27 ule s
AB34 BC29 R17 V6
Y34 BA27 R19 V8
AK34 BA29 ACI7 T6
AHBE @5 AC19 18
AHBA 3 AAIT PG
AF34 @1 AALD P8
L ARGS | @1 AT ADG
ANBG @3 All9 AD8
@5 AGLT AB6
= AGL9 ABS
SYNC MASTER=K99 M._B SYNC DATE=04/08/ 2010
T
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NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 11 OF 110
|1 NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 1 1 O: 74

8

2

1

WWW . AliSaler.

om




w0 SPRVOORE SO CPU . 4 270uF. 32x 10uF 0603, 28x 2.2uF 0402 + 40x 2. 2uF 0402
e e 7
| ’ ‘ ‘ ‘ ‘ ‘ |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
| PLACE ON OPPOSI TE SI DE OF CPU NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF | CPU VCOQE VI D CC]\INE( I | O\IS
1 C1200 1C1201 1C1202 1C1203 1C1204 1 C1205 1 C1206 1 C1207 1C1208 1C1209
D| | TOLF TOUF — 19U 1OUF 19U 19U S — S &Y '
| 6. 3V 6. 3V 6. 3V [\ 6. 3V 6. 3V 6. 3V 6. 3V [\ 6. 3V | 6 54 11 CPU VID<0..6> _—— | MWP6_VID<0..6>
| . . . . . |
T L _ 1
e ettt -1
| ‘ |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
OM T_TABLE| NO STUFF NO STUFF NO STUFF OM T_TABLE| NO STUFF NO STUFF OM T_TABLE| OM T TABLE| NO STUFF
! PLACE ON CPPCSITE SI DE OF CPU 1C12 1C1211 1C1212 1C1213 1C121 1C1215 1C1216 1C12 1C121 1C121 :
| QU —L 10UF —L 10UF —L 10UF —L 10UF —L 10UF 10Ul —L T0UF —L ToUF L ToUF |
| 20% - 20% - 20% -1 20% -1 20% - 20% 20% -1 20% -1 20% - 20%
2 SsR’ 2 Ser’ 2 Ser’ 2 Ser’ 2 Ser’ 2 SsR’ 2 Ser’ 2 Ser’ 2 Ser’ 2 SsR’ !
| 603 603 603 603 603 603 603 603 603 603 I
| |
T _
e el el -7
| |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
NO STUFF NO STUFF NO STUFF OM T_TABLE| NO STUFF NO STUFF OM T_TABLE| OM T_TABLE| NO STUFF NO STUFF
! PLACE ON OPPCSITE SIDE OF CPU 1C1220 1 C122 1 C122 1C12 1C1224 1C122 1 C122 1 C122 1C122 1 C122 !
| —L ToUF - T0UF - T0UF —L T0UF —L T0UF - T0UF - T0UF —L T0UF —L T0UF - T0UF I
| 8%, 8%, 8%, 8%, 8%, 8%, 8%, 8%, 8%, 8%, |
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
| 603 603 603 603 603 603 603 603 603 603 |
| |
. e YV YV VV V V V  V  V VCCA (CPU Avdd) DECQOUPLI NG
[l Ml ettt -7
C | . | e =PP1V5_S0_CPU 1x 10uF, 1x 0. OluF
| LAYOUT NOTE: CRI TI CAL CRI TI CAL |
| PLACE ON OPPCSI TE SI DE OF CPU | M TABLE| RO STUFF [T o T- T P e I T T i it 1
| C1230 C1231 | 1CL281 1 | AvauT NOTE
;OV/nUF :: ;OV/nUF y“/n 9.°/n01UF | I
| B %%v 2 &3V | 623 5 5 18 |
| &35 &35 | BR %R | PLACE C1281 NEAR PIN B34 OF U1000 ,
| | | o o o o _____
T L _ 1 1
e ettt -1
| 5 |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
| PLACE ON OPPGSI TE SI DE OF CPU OV T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OMT TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OMT TABLE|
1 C1240 1C1241 1C1242 1C1243 1C1244 1 C1245 1 C1246 1C1247 1C1248 1C1249
| 2. 2UF -2 2UF -2 2UF L2 J2UF L2 2UF -2 2UF -2 2UF L2 JUF L2 2UF -2 2UF |
| ‘I' 8%, 8% 8%, g% S % 8%, S 8% g% 8%, 2 B3 |
| 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF |
| . VCCP (CPU |/ O DECOUPLI NG
T _
e ettt -1 1o =PPIVO5_SO CPU  1x 270uF, 12x 2. 2uF
| 5 | 5
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL | OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T _TABLE| OM T TABLE
| PLACE ON OPPOSI TE SI DE OF CPU OM T _TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE| OM T _TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE| OM T_TABLE | 1C1283 1C1284 1C1285 1C1286 1C1287 1C1288
1 C1250 1C1251 1C1252 1C1253 1C1254 1 C1255 1 C1256 1 C1257 1C1258 1 C1259 25,2 UF — 2;,2UF = 2;,2UF — 2;,2UF — 2;,2UF 25,2 UF
| 2 2UF —L272UF —L272UF —L272UF —L272UF —L272UF —L272UF —L27°2UF —L2°2UF —L272UF | S R S R S R S % S % S 8%
20% —— 20% —— 20% —1— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% M M M M CERM CERM
B | 2 6.3V 2 6.3V 2 3V 2 3V 2 3V 2 3V 2 3V 2 3V 2 3V 2 3V | 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF
| 402- LF 402- LF 402- LF 402- LF AOzMLF 402- LF 402- LF 402- LF 402- LF 402- LF |
| | J_
| o o o o _J =
e ettt -7
| ’ |
| LAYOUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL |
| PLACE ON OPPGSI TE SI DE OF CPU OM T TABLE| OM T _TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OM T TABLE| OMI T TABLE| OM T _TABLE | CRI TI CAL OM T TABLE| OM T TABLE| OM T _TABLE| OM T TABLE| OMI T_TABLE| OM T TABLE
1 C1260 1C1261 1C1262 1C1263 1C1264 1C1265 1 C1266 1 C1267 c1290?, [*C1291 1 C1292 1C1293 1C1294 1C1295 1 C1296
| 2 2UF L 272UF L 272UF L 272UF L 272UF L 272UF L 272UF L 2°2UF I 270UF =+ - 2 2UF L 272UF L 272UF L 272UF L 272UF 2 2UF
20% — 20% 20% 20% 20% 20% 20% 20% 209 - 20% — 20% — 20% — 20% — 20% 20%
| 6. 3V 6. 3V 6. 3V 6. 3V 6. 3V 6. 3V 6. 3V 6. 3V I 6. 3V 6. 3V 6. 3V 6. 3V 6. 3V 6. 3V
2 2 2 2 2 2 2 2 2 2 2 2 2 2
M M M M M M M M M M M M M CERM
| 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF | CASE- BI_ SM 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF
| |
e e - TIAYQUT ROTE T T T T T T T T T T T . 1
1 | PLACE C1290 CLOSE TO CPU |
PLACE C1283-C1288 CLOSE TO FSB ADDRESS PI NS
| |
1T~ T TT TS TS ST T T T T T TT T TS TS TS T oo oo oo | PLACE C1291-C1296 CLCSE TO FSB DATA PI NS 3
L e e e e L T L T
. . |
1 LAYQUT NOTE: CRI TI CAL CRI TI CAL CRI TI CAL CRITICAL
I PLACE ON SAME SIDE AS CPU J*C1270 JrC1271 JrC1272 JTC1273 |
| 270UF L 370UF L 370UF 270UF
| 20% ’—‘2‘ 20% ’—‘2‘ %O% > 20% |
| CASE- B4- SM CASE- B4- SM CASE- B4- SM CASE- B4- SM |
|
|
___________________________________________________ J
A l K99 M_B SYNC DATE=(02/11/ 2010
i CPU Decoupling & VID
d} Appl e I nc. 051- 8467 |D
) 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
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66 14 10 (TR

s _=PP3V3_S0_XDP

M cr o2- XDP Connect or

NOTE: This is not the standard XDP pi nout.

Use with 920-0782 Adapter

. _=PP1V05_S0_XDP

Fl ex to support chi pset debug.

XDP XDP_CONN
R1315* CRI TI CAL
54.9 J1300
1/ 20 DF40C- 60DS- 0. 4V
28, F- ST- SM HF
1 00 2
o 1oqgyXDP_BPM L <5> OBSEN_AQ 2100l " o= OBSEN_C0 JTAG MCP_TDO am s
s 10qay XDP_BPM L<d> OBSEN_AL — 510015 oo CBSEN_C1 JTAG MCP_ TRST L
7 8
O O
o 1oqgyXDP_BPM L <3> OBSDATA_AQ 2100l 0 o OBSDATA_C0 TP_XDP_OBSDATA_CO
s 10 > XDP_BPM L<2> CBSDATA_AL - ool 12 o CBSDATA_C1 TP_XDP_OBSDATA Cl
13| 14
O O
e 10 [y XDP_BPM L<1> CBSDATA_A2 DT D TN CBSDATA 2 TP_XDP_OBSDATA C2
e 10 (. XDP_BPM L<0> CBSDATA_A3 > ool o CBSDATA_C3 TP_XDP_OBSDATA C3
19 20
O O
TP_XDP_OBSEN B0 OBSEN_EO — 210 0l 22 qgue CBSEN_DO JTAG NCP_TDI "
TP_XDP_OBSFN_B1 OBSEN _B1 230 01 2 gmp OBSEN D1 JTAG _MCP_TMVS ,9
25 26
O O
TP_XDP_OBSDATA BO OBSDATA_EO — 2100l 2 o OBSDATA_ DO TP_XDP_OBSDATA DO
TP_XDP_OBSDATA BL CBSDATA_B1 ~ ool o OBRSDATA D1 TP_XDP_OBSDATA DL
31 32
O O
P TP_XDP_OBSDATA B2 CBSDATA_EB2 EE D TN CBSDATA_ D2 TP_XDP_OBSDATA D2
R1399 TP_XDP_OBSDATA B3 CBSDATA_B3 -0 0l o CBSDATA_D3 TP_XDP_OBSDATA D3
37| 38
O O
CPU PVRGD 13K 2 XDP_PVRGD PWRGDY HOOKO T DY L TPCI K/ HOOKA ESB CLK_| TP P am e e
sk XDP_0BS20 HOOK1 — 0ol o L TPCLKi#/ HOOKS _FSB _CLK_ L TP N I = xoP
1 VCC_0BS_AB ZE D I VCC_0BS_CD R1303
1 TR PM LATRI GGER L HOOK2 - 45 00 46 - RESET#/ HOOK6 s XDP_CPURST L 1
o _JTAG MCP_TCK HOOK3 - 47 00 48 - DBR#/ HOOK7 XDP_DBRESET_L oo 0 1/5A)W
a9 o 50 NOTE: XDP_DBRESET L nust be pul | ed-Up to 3.3V. %
=1 2C_XDP_SDA SDA — 510 0l 2 o TDO XOP_TDO am e
wca_=1 2C_XDP_SCL Sa 50 ol . TRSTn XDP_TRST L T o e
TCK1 NCx2L o 0156 Dl XDP_TDI 10 66
e 10 omXDP_TCK TCKO 5100l 5% o ™G XDP_TMVB m@ o o
595 o] 60 XDP_PRESENT#
X DP
1 1
C1300:| 51850774 :Ci301
10% -_ 200”
By }{)z—lr 2§
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CPU_BSEL1
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67 26 3> MDQ_3 MoLKOA 1 PLAMRL MEM A CLK P<1> o o 67 EBEMW MDQL_3 MCLK1A 1_| ,—‘M@q 67
67 26, 2> MDQO_2 NCLKOA717 MVEM A CLK N<1> 67 EBEMW MDQL_2
67 26, 1> MDQO_1 e B EEEe—— (.01 67 25@&&% MDQL_1 mKlAﬁin%wT‘—BM@ 28 29 32 67
67 26, 0> MDQD_0 NCLKOA_0_P AMRO MEM A CLK P<0> 26 27 32 o7 67 za@M“_ MDQL_0 MCLK1A O_| —‘M@ 28 29 32 67
o g MEM A DVET> o A | voow 7 voxkoA o N AN2Tg VEM A LK NSO g o 1 o) oo gy MEM B DVET> o A8 fvoou 7 \Csia 1+ AT15 MEM B CS L<1>
o 27 qoo-MEM A DVEB> o, VD | vooWD_6 o2 oop—MVEM B DVK6> o, AYD | voov_6 = MEM B CS L<0> 20 29 32 67
o g MEMA DVES> o ARD voaw s noson 1AL Sy MEM A CS L<l> ooy oo MEM B DVES> o AY9 [voou s MSIAOT =SS SR — o e e
: z; an NEm U\/k4z - NDQVD’; MCSOA_0* 5 . MEM A _CS L<0> oo 2 27 32 o7 23 21 20 _=PP1V5R1V35_SW MCP_MEM :: : @ h/Em U\/k4z - M)Q\/[L;t 1A1 AT17 MEM B ODT<1> ro 29 02 o
o7 26 @M‘,WKEZ MDQVD_2 M:DTOAJ_QE%;.M@ 26 27 32 o7 R1510Q & MVEM B_DMVK2> *=AU30 VDML 2 MODT1A_0 —.‘——w @7 o MEM B ODT<0> 20 20 32 67
o7 26 MEM A_DMk1> MDQWD_1 mMoToA Ol M2 Mg ~ NVEM A ODT<0>  foomy 26 27 32 o7 40.2 & o728 MEM B_Divk1> AVB7 MDQWL_1 AT24
o = oy MEM A DVKO> o MDVD_0 12383 o - qgm MEM B_DVEO> - VDV MOKELA 1o o NEMLB KBS oy v 20 o2 0
MCKEOA 1 AMR7 MEM A CKE<1> o126 27 32 67 2(’3/{2 NCKElAfU—‘MM@ 21 28 29 32 67
NDKEOA:U_‘——@K VBES NEM A_CKE<0> 21 26 27 32 67 o« MCP_IVEM_COMI:-Z3NDvem cove_anp
& MCP_VEM_COME-2/DDvem cove_vod
R1511*
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OM T_TABLE

gl o

o > PEG CLKREQ L V1
Ul

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

w o PCOLE WAKE L -
. =PEG D2R P<4> Y4
q@lm =PEG D2R N<4> ; Y5
5 =PEG D2R _P<5> AA9
q@r"—"‘" =PEG D2R_N<5> "'. AAB
PCl E AP_D2R P AA4
o E@ PCl E AP_D2R N ;79:5‘
TP_PCl E PE1_D2RP Y7

TP_PCl E _PE1_D2RN > 6

. _PP3V3_S0_MCP_PLL_HVDD

W10

s _PP1VO5_S0_MCP_PLL_PEXSATA AIG10

y.

H10

HIT

H12

E10

E11

F12

F10

F11

PEA_CLKREQ*/ GPI O_49 PEO_REFCLK_P| V5 - PEG CLK100M P o © e
PEO_REFOLK N YZ g  PEG CLKIOOMN ~~ mmoes
PEB_CLKREQ"/ GPI 0_50 PE1l_REFCLK_P| V2 PCl E CLK100M AP_P .
PEC_CLKREQ'/ GPI O 51 PE1_REFCLK_N| V3 - PCl E CLK100M AP_N mm 7 s o8
- N Pe2_RerFcLK_p| U3 TP_PCI E_CLK100M PE2P
PE_WWAKE* PE2_REFCLK_N 02 - TP_PCl E_CLK100M PE2N
PEO_RX4_P U) PEO_Tx4_p| Y3 =PEG R2D_C P<4> .
PEO_RX4_N U) PEO_Tx4_N 2 - =PEG R2D C N<4> mm .
PEO_RX5_P I I I pe0_Txs_p| AA7 =PEG R2D _C_P<5> )
PEO_RX5_N PEO_TX5_N| ARG =PE D N<5> & o
PE1_RX0_P m PEL_TXO0_P| AA2 PCLE AP RRD C P 34 68
PEL1_RX0_N D_ PEL1_TX0_N AA3 - PClE AP R2D C N mm 24 68
PE1_RX1_P PEL_Tx1_p| Y8 TP_PCl E PE4A_R2D CP
PE1_RX1_N PE1_TX1_N 9 - TP_PCl E PE4A _R2D CN
+3. 3V_PLL_HVDD PEX_RST* |, 6 PCI E RESET_L e

+VI O_PLL_PE
+VI O_PLL_PE
+VI O_PLL_PE

+VI O_PLL_XREF_XS
+VI O_PLL_XREF_XS
+VI O_PLL_XREF_XS

+VI O_PLL_SATA
+VI O_PLL_SATA
+VI O_PLL_SATA

+VI O_PLL_H
+VI O_PLL_H

PCl

pEX0_TERM P| U5

s MCP_PEXO_TERMP

8

7

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

K6/ K69 EDP currents used.

R1610*
2. 49K

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

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

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

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

If PEO[4:5] and PE1[0:1] are not used,
+VI O_PE_AVDD1 and +VI O PE_DVDDL can be GND
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NOTE: 100K pull -downs required if

HPLUG DETO/ HPLUG DET1 are not used.

DDC Mode Pul |

dual - nrode Di spl ayPort
are necessary,
only pull-ups are necessary.

(DP++) .

downs

NOTE: DP_AUX_CH1 al so requires pull-downs if used for
I f unused no pulls
if used for TMDS/HDM only then

R1710 100K 1 2 DP_I G AUX CHO P

RI71I71 100K 1 2 o% TT2Z0W ™M 20T " H5 1 G AUX_CHO_N
5% 17Z20W VF 20T

R1712 100K 1 2 DP_I G AUX CH1 P

R1I713100K1 2 S% I20W M- 201 pp | G AUX_CH1 N
5% 17Z20W VF 20T

GPl O Pul |

=PP3V3_S0_MCP_GPI O ; 1519

Ups

17

Current

5% 17 20W VF 20T

nunbers from MCP89 AOl1 Bring-Up Support docunent

(MCP89_TDP_EDP_Bri ngup_Tar get s_Appl e. pdf,

OM T_TABLE

2 PP3V3_SO_MCP_DAC

V%01

SYMBOL 5 OF 11

+3. 3V_RGBDAC

DDC_CLKO/ GPI O_38

DDC_DATAO/ GPI O_39

RGB_DAC_VREF

X

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

I e M KEY M C LOAD DET am v

140 mA K30
, _TP_MCP_RGB_DAC VREF J29
68 9 M.O_P<3> H27

I

M.O_N<3>

M.O_P<2>
M.O_N<2>

M.O_P<1>
M.O_N<1>
M.O_P<0>
M_O_N<O>

68 9

4

8

68 9

|

68 9

1

n

26

68 9

I

68 9

{

3

68 9

68 9

n

M1 _P<3> 27

M1 N<3>

J

m

M1 P<2> 27

M1 N<2>

T
{

4

8

M1 P<1>
M1 N<1>

68 9

I

68 9

B E[eN
3 B3 83 |38 1318 B3 88 |33
O 06 O OO 55 06O OO O
$ 14 44 4

%

68 9 M.1 P<0>
68 9 1 N<O>

i

I

° DP_I G HPDO

N DP_| G HPD1 D30
v @om-SATARDRVR A EN o 530 RDRVR A EN  F30

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_DATAL1/ GPl O_41

DDC_DATA2/ DP_AUX_CHO_N

DDC_CLK3/ DP_AUX_CH1_P
DDC_DATA3/ DP_AUX_CH1_N

| FPA_TXC_P|
| FPA_TXC_|

K24 =MCP_| FPA_TXC P .
K23 =MCP_| FPA_TXC N oo

| 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

+3. 3V_PLL_DPO
+3. 3V_PLL_DPO

LCD_BKL_CTL/ GPI O 57
LCD_BKL_ON GPI O_59
LCD_PANEL_PWR/ GPI O_58

17 9, DP_1 G AUX CHO_P E29

17 9, DP I G AUX CHO_N D29

17 9, DP_1G AUX CH1 P G29

7 q@ DP_I G AUX _CH1_N ¢ Ing
PP3V3_S0_MCP_PLL_DP_USB

210 mA 180 mA L L23

M23

30 mA ¢ L22

V22
.e _=PP1VO5_SO_MCP _PLL_| FP

60 M L25

2 PP1VO5_S0_MCP_PLL_CORE L26

160 mA 40 mA L M26

L27

60 MAtWVB7

L28

40 mMAtTVPS

20 maj L24

M2 4

.« =PP3V3R1V8_S0_MCP_| FP_VDD

180 mMA CKPLUS_WAI VE=Pwr Ter W@d%
CKPLUS_WAI VE=Pwr Ter n2Gnd

20 s _=PP1VO5_S0_MCP_DPO_ VDD

160 mMA B26

A27

A26

+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

- o ¢

B23 . =MCP_| FPA_TXD P<0> o o

> =MCP_| FPA_TXD_N<0> @ o

D23 =MCP_| FPA_TXD P<1> .
E23 : =MCP_| FPA_TXD N<1> m@q

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> @@ .
J24 =MCP_| FPB_TXC P .
24 : =MCP_I FPB_TXC N @m .
_%;_..=—@ MCP_| FPB_TXD_P<0> .

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

D24 ..' MCP_| FPB_TXD _N<1> @m .
24 MCP_I 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 .
F0_® —MCP_| FPAB_DDGC DATA o

gy — ML T VAD AR DA D

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

| FPAB_VPROBE] 21 MCP_| FPAB VPROBE oD 21 o0
| FPaB_rseT] B21 MCP_| FPAB RSET T
Tvoso_verese| H29 MCP_TMVDSO_VPROBE oD 24 o0
Tvoso_rset| K27 MCP_TMDSO_RSET oD 20 o0

9 17 68

9 17 68

9 17 68

9 17 68

R1780 10K 1 2 SATARDRVR A EN
[ 781 10K 1 2 o TTZOW W 20T "AGD | pPERI PHERAL DET , 4 o
[782 10K 1 2 O% 1720W M- 201 '\ KEY M C LOAD DET 1

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 GND.

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

required

(or

Interface Mde

use as GPI Cs).

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_|I 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 TVMDS_| G_DDC_DATA LVDS_ | G DDC_DATA
LVDS: Power +VDD | FPx at 1.8V

TMDS: Power +VDD_| FPx at 3.3V

e — e TS
MCP G aphi cs
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OM T_TABLE

%1

— External A
o ATA_HDD R2D C P AFL | sata_no_Tx_P Sea 6 o useo PLEZ] qug USBEXTAP e
oo @m-SATA HDD RRD C N~~~ o,  ASL 1saTA AO_TXN USBO_N USB_EXTA_N a6 60
© AirPort (PCle M ni-Card)
o 3 SATA _HDD D2R N AGB | saTA AO_RX_N g user_p| F21 USB M NI _P
v I SATA HDD DPRP g A | qara no rich o0 w N Plee UBMN N o200
TS CGeyser Trackpad/ Keyboard
o - usez2_p| E20 USB TPAD P 7o 72
25 oo (D20 g USBTPADN ...
« » o SATA ODD R2D C P o "2 Isata m tx P g External C
wo@mSATA ODD RRD C N~~~ o  ATS | SATA AL TXN %&7P%~%@ 9 6
< - L uses_N USB EXTC N o 00
« » o SATA_CDD_D2R N - PF5 [ sata m_ RN M = Bl uet oot h -
o s [y SATA_ODD D2R P e SATA_AL_RX_P I— c uses_p| A20 USB BT _P 75 0 =PP3V3_S5_MCP_GPI O
< U) o ussa_N_A2L ,_' : USB_BT N @E
D 0 Carrer a/ Ext ernal E 1R1851
U) g USB57P%~%@ 7 37 69 8. 2K
"B | sata LeD/aPi0 30 ] 9 USBS._| o= USB CAMERAN - wo 50w
; E SD Car d/ Expr essCar d 2201
w MCP_SATA_TERVP AGA | saTa TERWP - UsBs P 20 quep USB SDCARD P oy or
=lNe) USB6_N "2Y qug USB SDCARD N D w0 o .
1R1805 s & g EXTERNAL D R1850
2. 49K T X use7_p| H20 USB_EXTD P 737 00 T L
10w -0 L wor N I20 ge USBEXIDN 5. R
2201 (€3] 5 g' 201,
VG | D.S use_ocot/ api 0 25| HL4 o USB_EXTA OC L
AV | o i USB_OC1*/ GPI O 26| CL2 g USB EXTD OC L .4
= HI5 | o® C ha
AKg ‘—cm @ USB_RBI AS_GNI L19 s MCP_USB RBI AS _G\D
- C
%g - Ravi | vrer| B15 o MCP RGM | _VREF am > 1sRsl7860
1%
w0 ENET_RXD<0> CLS | rav 1 _Rxoo %':; ram | _Txoo F15 TP_ENET_TXD<0> 20w
ENET_RXD<1> H17 | pavi i _rxoy >m rav | _Txoi| F17 TP_ENET_TXD<1> 2201
o D ENET RXD<2> *CI7 RGM | _RXD2 59 Raw | _Txoe| JL7 5 ENET TxD<2>
o T ENET RXD<3> e GI5 | ran ras Rowi 1 xos| DI5 g TP_ENET TXD<3>
_ ENET_CLK125M RXCLK D17 |pavii RxaLk LAN rRam | _TxcLk| Gl4 TP_ENET_CLK125M TXCLK =
» s SPP3VE BNET _MCP RMGT E@ ENET_RX_CTRL S AT5 | a1 rectL RAM | TXCTL e TP ENET TX CIRL
R1§9181 » > ENET_ENERGY_DET - EL7 | Rav 1 I nTR Pl 0 35 a1 _wvod E15 TP_ENET_MDC
1/ 200 . _PP3V3_ENET_MCP_PLL_MAC RGM | _MDI c_,_._F'Ig ENET_MDI O a o
201, 20 mA & +3. 3V_PLL_NMAC DUAL BUF 25mz| J14 TP MCP CLK25M BUFO R
» MCP_M | _COVP_VDD K15 | rev 1 _cave_vop -
o MCP_M | _COVP_GN\D K14 | ravi 1 _cowe_ao rav | _ReseT+pGL7 TP _ENET_RESET L

R1811*
49. 9
1%

1/ 20W

M-

201,

8

7

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

MAC Di sabl e:
RGM | _RXD<0: 3> t oget her

I nt er nal
Connect

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

to 10K pul | - down.

Connect RGM | _INTR to 10K pull-down (if not used as GPIO.

+3.3V_PLL_MAC DUAL nust
RGM | _COMP_VDD/ _GND nust

Al other pins can be left TP or

K6/ K69 EDP currents used.

remain connected to 3.3V RMGT rail.
> remai n connected as shown.

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

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

NC.
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OM T_TABLE

=PP3V3_S0_MCP_GPI O ;1715 10

8

7

R1961
10K
01 50w
2o =PP3V3RIV5_SO_NCP_HDA e S o 201 R1350
70 mMA 912 | +vop_tHoA " ! H HDA_spATA_out| B3 - e 10 HDA SDOUT_R 17925 2 HDA_SDOUT oo 7 v e
70 mA 5%
1/ 20W
. RLO51 4
nggog o » - > HDA_SDI NO - HPASDATAL N0 HDA moa B Ta B4 g w10 HDA BIT CLK R 1ARA 2 HDA BI T _CLK frpmy 7 47 o0
‘1% 5%
1/ 20w 1/ 20W
i A Rig52
o MCP_HDA PULLDN_COWP A5 HPAPULLDN cowe HoA RESET A g w1 HDA RST R L 1 2 HDARST L eomyisre
R1953 uvBew \
201 |
oA sind A4 w1 HDA_SYNG R 1025 2 HDA_SYNC  qormy 7 060 | BUF_SI O CLK Frequency |
uSw | Frequency |ppa SYNC |
201 | -
o s ey LPC AD<0> R1910 22 1 2 LPC AD R<0> HL |\ pc aoo (1PY) pc SER RAD  ga LPC SERI RQ — | 24 NMHz 1 !
i LPC AD<1> RIGLT 22 W\/\/—smw—m—m——'—m— 2T PCAD R<l> e POl iecami (1P ) - D | |
w0 oy LPC_AD<2> RIOQI2™ 22 1 Vs % LPC_AD R<2> LPC_ADR (1PU) R1960 , 14. 31818 Mz 0 I
o oy LPC AD<3> RIGIZ 22 1, 72 " 720V 20 pC AD R<3> e T Lec e (1p0) L P( L SR LPC FRAME R L IAAAZ—LPC FRAVE L ooy 7 20 41 o0 | [
5% T T T T T T T T T T T T T T T
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 oD 10 2 o0 | Bl OS Boot Sel ect |
F1 F4 !
P . PM CLKRUN L LPC_CLKRUN*/ GPI O_42 (1 PU) LPC_CLKO| - LPC CLK33M SMC R oo 25 o0 : 1/ FE LPC_FRAIVE# |
2 SMC WAKE SCI L D14 | o pver/aPi0 31 ~ M sc_vbpEno/ Pl o 47| ALL MCP_CPU_VTT_EN L 10 | LPC 0 !
=0 PP3V3 GB RIC 1 PM LATRI GGER L EXT_SM */ GPI O_32 T M sc_vooent/ GPloag P14 o M.B RAM CFGD 19 ! I
v —AUD | 2C I NT L - 6 | p20GATE GPI O 55 ~ & M SC_VDDEN2/ GPI O 17, Eﬁ - M B_RAM CFG2 1 | SPI 1 |
o SMC_RUNTI ME SCI _L KBRDRSTI N*/ GPI O 5E| v M SC VDDEN3/ GPl O 18| Pl SMC_ADAPTER EN 39 40 58 |
HE o=t RINHLVE UL L o — R A a - am I
R%ngOK 591%%1 S M sC VDo GRI 0 19| GIT o o LPCPLUS_GPI O G e | NOTE: MCP89 does not support FWH, only |
va3s 2 Hoow » > PM_PURBTN_ L o H2d pureTie (1 PU-S5) NEM_VED_SEL/ G 045 0 gy MP_MEM VDD SEL_1VS o » | 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:P_C_fo_r _BEOLRS"‘f gvgril_de_. il
FANRPMD/ GPI O_60/ MGPI O_2| Eg - MVEM EVENT _L o
D18 . FANCTL1/ GPI O_62 - ENET_LOW PWR 19 |- - - - -~ - - - -7 - - - === 1
RICRSTL - RTC_RST FANRPMLI GPI .63/ VEPI O 3| O SDCARD _RESET e g | SPI Frequency Sel ect |
w0 PM RSMRST_L - 18 | pvreD sB (1PD  sLp_sa A8 PM SLP_S3_L oD 7 o 0 50 ! |
» C—MP_PS_PVWRGD - 50 |PvReD (1o sLP_RG DD g PM SLP_RMGT_L oD = | Frequency] SPI _DOJ SPI _CLK |
(1PD)  SLP_S5* CBB - PM SLP_S4_ L [ 7 10 % 58 NOTE: MCP SLP_S5# pin | 25.0 MHz 0 0 |
w0 MCP_WAKE REQ L | @ E18 Mo wake_rEQ me_viporceio1s B3 MCP_VI D<0> oo 10 5 hfa o :1? ol ’behg\(lporszt# | '
PM BATLOW L A9 MoP_VIDL/ Pl 0 14 EX g MCP_VI D<1> oD = 5 of | el’s - ! 31.2 MHz 0 1 |
HDA Qut put Caps "o EMBATLONL B 525 01 Voo 1 02 o 15 £ M VI Dez> D Si gnal | |
i ) s 2 o MOP_MEM VDD_EN 211 | vop VEMDD_EN GPI 0 44 MCP_VI DB/ GPI O 16| DB g MCP_VI D<3> oo 5 5 | 42. 7 Mz 1 0 |
For EM Reduction on HDA interface o MCP_MVEM VTT_EN o CL1 [ vewTT EN Pl O 45 spl_csor/erio 10 HIO SPI_CSO_R_L oo e ! 62.5 Miz 1 1 !
T Gls spl_awkerio B g SPI _CLK_R o 1 o ! : !
Pt e SRR L -t V] SC & Hmtam 2o - ' |
e FIXME: AUD_I PHS_SW TCH EN WAS GPI O 2 sPl_paerio oo E14 g SPI_MOSI_R D « o | NOTE: étz & 62 I\/:—Iz use SAiT RE{\E command. |
HDA RST RL .. w1 SMC | G THROTTLE L B wrurmoeios E1 MCP_SPKR [P raps not_provided on this page.
HDA_SYNC R 10 00 57197 qo—AUD_| PHS_SW TCH_EN 50 | MPu PG/ PO 7 SPKR/ GPI 0.1 - oD «©
22 19 GEXVCORE_PWR _EN - F9 MGPU_PI C2/ GPI O 23 THERM DI ODE_P| 2 - MCP_THMDI ODE P oo s 72 1R197
Cllgogl):’(lg 1 Cl?o‘r;’:% 1 15 10 7cgry SPL ROM USE_M.B a2 | MoPU P Bl GPI O 24 THerm DI ooe N_DZL - MCP_THMDI ODE N oD s 72 10 970
o - % MCP_SPKR:
8% 8% TA TDI D12 svB_cLkol D - SMBUS MCP_0_CLK oo «2 e 3/%w -
geo 2 g0 2 » jTAg NCPVCP o5 -5 ITAGTD (1PY SVB_DATA)L CB_ arny SMBUS MCP_O_DATA o w0 ,%1 0 = USER node (Normal boot node)
‘“ 75> JTAeTo SVB_CLKL/ MEMB_CLK| BB ) SMBUS_MCP_1_CLK 22 00 1 = SAFE node (For ROVSIP recovery)
= JTAG NCP TMS - JTAGTMS (1PY) [ HPast SVBUS MCP 1 DATA o
Jl C1951 1 C1953 1 JTAG MCP_TRST_L E12 | j1ac TRST* (1 PD) SNVB_DATAL/ MSVB_DATA = — gt AP PWR EN CED 2 © = Connects to SMC for automatic recovery.
—— IOPF TOPF - > JTAG MCP_TCK > ITAG TOK SMB_ALERT*/ GPI O_64 - D @0 3 5
2 5 —F &y A4 sus ak e oaa 9 PM CLK32K_SUSCLK_R 25 00
201 201 25 MCP_CLK25M XTALI N - XTALI N e
(ma s - A6 MCP_TEST MODE EN
Bid TEST_MODE_El -
J_ 2 @On MCP_CLK25M XTALOUT - XTALOUT PKG_TEST (Bég -
= 2 > RTC CLK32K XTALI N - (B:ig XTALI N_RTC PKG_TEST2 = NO STUFE 1o =PP3V3 _S3_MCP_GPI O
2 RTC CLK32K_XTALQOUT - XTALOUT_RTC 1R1959 1R1966 1R1975
amn - | DRA . DRA : DRA .
1K “Riozel| [Rie7s RI957 |
GPI O Pul | - Ups/ Downs sz [ygen AL IO o e, [

u p l%lé %U/OOK 5201 2201 2201 1/ 28% 8% W internal ~9K 8% W
=PP3V3_S5_MCP_GPI O ; s v igf\f’ i/%iow l 2019 2201 pul | -up. 2201
=PP3V3_S3_MCP_GPI O , . G

M.B RAM CFG3
=PP3V3_SO_NMCP_GPI O 4 17 10 1 = . MBRAVGE® 1
- . _MLB_RAM CFG2
R1991 10K 1 2 SMC 1 G THROTTLE L 4w £ 1 MB RAM CFGL
[O871 10K 1 2 % TTZ0W W 20T A5 | pHS SW TCH EN ;40 5 » _MLB_RAM CFQ0
[990 100K 1 .\, 5% TT20W W 20T GrxVOORE PWR EN DRAM CFG3: L DRAM CFG2: L DRAM CFGL: L DRAM_CFQO: |}
6 100K 1 V5 5% 170w W 20T SPI ROM USE_M.B rr R19771 1R1979 R19561 1R1958
- NN 5% 70w 20T T as 50/
R1983 1OK 2 VTIT EN L o - - - 1/ ZOV\L; 1/ ZOW 1/ ZOW 1/ ZOW
- T00K T \\\/3 5 1T zow 7o KR Pl at f or m Speci fi ¢ Connecti ons BARRRA [ 125
5% 1I7Z20W VF 20T T
R1965
R1 10K
L850 10k e MRV L 209 oo > LPC RESET L 1,53 2 LPC PWRDWN L gy L
[O80 10K 1 2 o% Tr20W M 20T "SHCARD RESET 103 156w -
"M\ 5% TrZoWw 20T NE
R1992 100K 1 , i Do 201 F_svm VAGTER=KOO NLE SYNC DAIE=04/ 08/ 2010
RTO93 100K 1 Az 5% T20W W 20T \op Vi Deis e won - PMOLB S4 L, — PMSLP S5 L @y MCP HDA, LPC & M SC
R19 :4 100K 5% 1720W M- 20T o s — 7 -
RTO9E TooK V25w T 20w — W20 oo : NOTE: MCP SLP_S5# S| nal_ has. the 051 967
NS5 T ZoW 20T R behavi or of Inte’s P_S4# signal Appl e Inc. -
R1998 20k <)
LA Ao M0 e NOTI CE OF PROPRI ETARY PROPERTY: 330

R1996 10K 1,/ 2 S N - = 19 34 58 THE LNECRSTLON SS“T’&A&‘ERPSERE%&T“EM
TI;!ETF‘CBESSCR AGREES TO THE FOLLOW NG 19 G: 110

= O MAI NTAIN THI S DOCUVENT | N CONFI DENCE

, ‘ 111 NOT T REVEAL OR PUBLIGM I T I N WHOLE 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:

"SW rails

are

dynami cally switched in the SO state as needed,

OM T_TABLE

22 s =PP1VO5_SW MCP_FSB
2000 mA

V29

Y30

Y29

VB0

N29

K31

23 10 5 _=PP1V( E

(=]
200 mA AC29

AD29

AC30

AD30

AB31

AC31

AD31

AC32

2 s =PP3V: HvDD V9
B V10

25 ZPP3V3_S0_MCP
.2« =PPOVO_S5_MCP_VDD AWS
150 M

25105 _PP3V3_G3_RTC Al8

e ) L20
(&5 200 K20

J15

22 s _=PP3V3_S5_MCP
240 mA 40 mA

VP01

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,
R

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_RNMGT|
+3. 3V_DUAL_RNMGT|

K17 =PPOV9_ENET. MCP_ RMVGT . o,

AL7 =PP3V3_ENET. MCP RMGT 4,z

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

8

7

controll ed by MCP89 GPI Gs.
OM T_TABLE
s
2 s _=PPVCORE_SO_MCP SYMBOL B OF 11 =PPVCORE SW MCP_GFX 22 24
8450 mA (0. 85V) N7 | vop,_ VoD OoRE 15350 mA (0. 85V)
24300 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 Ve
N4 | ,voD corea +vop_cores]_AB23
R5 +VDD_COREA +VDD_ COREI ML1
R3 +VDD_COREA +VDD_COREI ML2
P3 | ,.vop_corea +vop_ocores|_L8
P4 +VDD_COREA +VDD_COREI M8
P8 | .vob_corea +vop_coreg|_MLO
R2 | \vop corea +vop_coreg_L10
P1 +VDD_COREA +VDD_ COREI M6
R9 | ,vop corea +vop_coreg|_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_cores_ L9
N8 +VDD_COREA +VDD_ COREI VB
R10 | ,vpp_corea +vop_ocores|_J4
PS5 | VDD COREA +voD_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 | ,\pp corea m +vpD_cores| 37
be used for renote sensing unless AC24 | ,vpp_corea +vpD_cores| VD
COREA/ COREB are powered by separate PI1 | ,vpp corea +vpp_cores| L4
regul at ors. P12 | .ypp coren +vDD_ocores_ L3
I nst ead connect regul ator sense point P7 1 ,voo_corea +vDD_coreg I3
as close to COREB FET as possi bl e. RIT | .vpp_corea +vop_cores| KLT
AD23 | \\ypp corea +vop_ocores_J 6
Y24 | ,\bb_corea D— +vop_cores| L2
AA24 +VDD_ COREA +VDD_CORE! L1
NI2 +VDD_COREA +VDD_ COREI J5
ADL7 +VDD_COREA +VDD_COREI L6
ADL8 | ,\pp_corea +vop_cores] K4
ADIO | 1von comes o coee] V23
AD20 +VDD70CREA +VDD70CRF V17
ADZ1 | ,vpp_coreA +vpp_cores V19
AD22 +VDD70CREA +VDD70CRF Vig
U24 | .yop_oorea +vop_core| V20
V24 | ,yop_corea +vbp_cores|_V21
+VDD_COREA +VDD_ COREI V22
TI1|.vop_corea +vop_cores| AB21
T12 +VDD70CREA +VDD70CRF Y17
Ul +VDD70CREA +VDD70CRF Y18
VIT | \vob_corea +vpp_cores| Y19
N +voD_coreg] Y20
TP_MCP_VDDCOREA SENSEP U | ,vbb coREA_SENSE +voD_ooreg| Y21
TP_MCP_VDDCOREA SENSEN UB | cnp,_OOREA. SENSE +vDD_cores|_Y22
2 s _=PP1V05_S0_MCP_PE_DVDD +vpD_coreg] AB22
400 MA AD8 | ,vi o pE_DVDD +vop_cores| ABL7
(PEO[ 5: OPE1[ 1: 0]) AD6 | ,vi o pE_DVDD +vpD_cores AB18
ACB | ,\i 0 PE DVDD +vop_cores| ABL9
AC9 | ,vi o PE_DVDD +vop_cores]_AB20
ADO | .1 o PE DVDD +voDp_coreg| L13
ACT7 | 1\i 0 PE_DVDD +vop_coreg| L14
ACIO | .y o PE DVDD +vop_coreg|_ ML3
AD7 | .\i o PE_DVDD +vop_coreg|_ ML4
ADI1 | .y o pe_ovoD
28%2 +VI O_PE_DVDD
ACTZ| "M OPEDD  yoo cores sense 39 TP MOP VDDCOREB SENSEP
AD12 | .\ o PE DVDD GND_COREB_SENSH TP_MCP_VDDCOREB_SENSEN
AEI2 +VI O_PE_DVDD
.» _PP1V05_S0_MCP_PE_AVDD PP1V05_S0_NCP_SATA_AVDD .,
1000 MA Aﬁig +VI O_PE_AVDD +VI O_SATA_AVI 2(';? 300 mMA
(PEO[5: 0], PE1[1:0]) ABIO | 1y, 8*5?’2% ™ 8*2?12*23 AF7
V12 | .o pe_avoD +vi 0_saTA_avod AF8
WLT ] .\, O_PE_AVDD +V1 0_saTA_Avog A
W2 |,y O_PE_AVDD +vi 0_sATA_Avod_ASE
Y11 | .0 pPe AvDD +vi 0_saTA_avod AF9
AX%? +VI O_PE_AVDD +V1 O_SATA_AvDDl_AG7
ARIZ | o g—zg—’/:g Apy [=EPLVOS_SO_MCP_SATA DVDD . -
ABIL | .\ o PE AVDD +VI O_SATA_DVI AT 100 mA
ABIZ | \vi 6 PE AVDD 10 SATA_DVDIL orrn
il +VI O_SATA_DVI
+vi 0_saTA_pvod AD4
+vi 0_saTA_pvod AC3
+V1 O_SATA_Dvool_ AA
+vi 0_saTA_pvod ASS
+vi 0_saTA_pvod ADS
+v1 0_SATA_pvool_ACH
+vi 0_saTA_pvod ACL
+V1 O_SATA_pvool_AC2

August 5, 2009)

K6/ K69 EDP currents used.

AL34

OM T_TABLE

Xo 1

AT10

AE4

K37

AL25

T36

T37

AB2

AB4

C40

B5

AE8

AVB4

AC20

AES

AT16

AB5

NG4

AT2

AWL6

D7

B2

87

D16

K39

B7

L15

Y10

MCEERLY

SYMBOL 10 OF 11

OM T_TABLE
0%
Gl3 B16 SYMBOL 11 OF 11 B36
E10 E16 AB37
B10 AP1G AE2
ANBZ AL36 AL7
AR5 GI9 DI3
AY38 AADT T39
Wi K16 AFE
AULO K28 AB7
D10 D25 AFG6
F31 ALL6 ACL7
AL3L APZ AFG
U031 &5 AL33]
AT31 K25 [AWO ]
AFZT E31 W7 1
ANDS Gi6 39
AC21 AP13 AB39
ARD2 22 AFBO
ANLG AP28 ALS
AE31 AT28 AVED
AU F16 ANIO
AVLO AFB3 ABS
GIO AT22 N3O
B22 ALS N3G
B19 AAL NZ7
B34 AP37 AE29O
E22 G\D |[awes
ACIS HL9 AUZS
R34 A3 E19
AL22 AFB C16
AP36 8 | AP ¥
[ R31 AVP2
P31 AVPS5 T34
21 AP39 AND2
25 AB33 D31
B31 B25 AE30
AU U10 TS
AALD V&4 VLG
V8 U19 VL5
ATIO K12 ML7
ATI3 E34 VLS
AFD AL28 VIO
APIO AE34 V2O
A3S AT39 NP1
AT34 APS AE7
AE39 13
AALS D34 W
AT25 25 AP2
AVB1 K36 ALIO
023 D19 AP34
D22 Y1 UL8
V&6 W3 | T7
VB9 AC22 VB1
VB7 o2 AL30
AC3 53 T31
AP22 K19 NET
ANL3 4 AALT
AP31 =3 T10
A1 TS K33
ALIO ACIO E13
AL2 ANGL ALI3
ARZ0 AL37 AP7
E28 AULG UL7
ARZ AB34 W
B28 T20 AR3Z
AVZ0 @2 AK35
D28 AVEG 6
o8 ALZ 7
36 CL 7
AE36 £39 V8
D37 AN
SYNC MASTER=K99 M_B SYNC DATE=04/ 08/ 2010
MCP Power & Ground

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

o« =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

R T CAL Q300
1
C%g’o%e 1 — Par t STMFS4854N
28%—— 9
bl 2 STMFS4855NS Type N- Channel
1206- 1
l_D@DF%OO Rds(on) 10 mOohm @. 2V
= [ o Loading | 4.3 A (EDP)
2o =PP5V_S3 MCPDDRFET I S
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
o 1 C2305 @
K — 0. TUF K
LG5AP0O31 402 NC
% 19 [y MOP_NEM EN 2 |y TOFN i ET_SENSE “
CRITI CAL § VCPVEM _GATE PPLV5R1V35_ SW MCP
MCPVEM CNEG 3 lenes (G driven to VCO — “g m
MRREABASE=TRUE (OR 1. 35V)
'R2305 2 1 MPVEM DONE — =PP1VBRIV35 SWNCP_NEM s 20 2o
560K oo 57@" - 4250 mA
;’io"" NV Requi renents:
220 - Mn Ranp-Up Tinme: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
— = - FET Ron <= 3.8 nthns

Approx. Ranp Tine (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns)

NOTE: nVidi a recommends | nfi neon BSCO30NO3MS for Q2300.

Gated Rail Savings: 120mwW

DI MM CKE d anps

CKE nust be held

| ow to keep nenory in self-refresh.

Cl anps enabl e before MCP89 MEMVDD rail switched off.

Cl anps rel ease after

NMVEM A CKE<0>

MEM A_CKE<1>

CBD) 15 26 27 32 67

NO STUBS on

NVEM B_CKE<0>

CBD) 15 26 27 32 67

CKE si gnal s!

MEM B_CKE<1>

LB 15 28 29 32 67

CRI TI CAL
2 s _=PP5V_S3_MCPDDRFET N
R2350!
10K 3
505
1/ 28W
M-
201,
MEMVTT _EN L 5 [ t
350 \Q—fv:s
SS'\%(lSFV Dl3 4
SOD- VESM HE | 4 6
KH
" Ieh
1[G* sk 21 gl ]
S
» cmy_MCP_VEM VTT_EN 1 | Nt
CRI TI CAL
NTULEL 7 BN
SOT- 863
3
| (ol
. \Iﬁ:’f
6
(4l
S
) \Iﬁ:’t

LB 15 28 29 32 67

MCP89 MEMVDD is up and CKEs are driven by MCP89.
I%355 Cl anps al so discharge VIT rail via term nation resistor on each CKE signal
Ju 3031-—7%\3"ZXXG @355/ @356 chosen for | ow output capacitance.

on DI MM

SYNC NVASTER=K99 M.B

SYNC _DATE=04/08/ 2010 A

MCP89 Menory Rail Gati ng

d} Appl e I nc.
®

TG OVEET s |
Iuggsr 8467 | D
"3.3.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
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=PPVCORE _SO_MCPGFXFET

=PP5V_S0_MCPFSBFET

Bl

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

XW2400
SM

MCPGEX_GATE

@
)
3

1 542 MOPCORESO VSEN P o o5 72

CRI TI CAL
1 C2400 PLACE_NEAR=QR400. 5: 2 nm
—— I00UF
2 Bl n XV2401
1206-1
1582 MCPCORESO_VSEN N oo s 72
PLACE_NEAR=C2400. 2: 1 mm
Part Si 4838BDY
R :()((\)'AL Type N- Channel
g483BBDY Rds(on) 3.2 nOhm @. 5V
so8 Loading | 15.35 A (EDP)

(G driven to VCO

HIU}

PPVCORE _SW MCP_GFX
mm

TP_MCPGFX_DONE

A

u2405
SLG5AP033
E_P' EN 2 [N TDFN o
CRITICAL ¢

MCPGEX_CNEG 3 lone

C2406 DONE

ap BRY

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

iohete =i
— =PPVCORE SW MCP_GFX . 24

NV Requi renments:

- 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 recommends | nfi neon BSCO20NO3MS for Q400.

Gated Rail Savings: 860mwW

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

MCP89 GFX Core Rail Gating

BrRTRG, NOVEET sz |
d} Appl e I nc. 051- 8467 | D
®
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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 PP1VO5_ SO0 _MCP_PE_AVDD ,,
8450 mA (0. 85V) 800 mMA 1YY Y L2 - : 00 mA
oM T TaBLE l oM FaBLE VOLTAGEST. 05V
1 1 1 1 1 1 1 1 1
21| [1G2Rp1 L1 $2R02 |1 62803 |1 CoRp4 [1G2R05 |1 G2R06 |1 G2p07 | 62508 2560 |1 C2561 [1C2559 |1 2562 |1 2563 |: 2564 | 2565 |: 2566
2% — 20% 1= 2% 1= 8% 1= 8% 1= §9% - 9% - R 1% 10UF 4 -4 7UF —|— 4. 7UF —— 1. OUF —/— 1. OUF —/— 0. 1UF — 0. 1UF 0. 1UF
X5R 2 2 %R—l 2 XS%V 2 XS%V 2 XS%V 2 XS%V 2 XS%V 2 XS%V 2 XS%V 2T T, W T, 39 T, 8% T, &% T, &% [, 0% SR
603-1 202 0201 201 201 201 201 201 201 X5R 2 2 X5R-1 2 %8Rr1 2 X5R 2 X5R 2 X5R 2 X5R —F X5R
603-1 402 402 0201 0201 201 201 201
MCP Merory Power B L2567 MCP 1. 05V SATA Anal og Power D
2 2015 =PP1VER1V35_SW MCP_MEM 30- OHM 5A PP1V0O5_ SO _MCP_SATA AVDD .,
4300 mA (1.5V) Al M RCREGRY BT 300 mMA
C2510: [:C2511 |1C2512 |1 (2513 [1C2514 [1(C2515 [:C2516 |1C2517 |:C2518 £02519 MISeT
2r L L oote™ Logaur® Loar” Loawr Loatr Loatr Lot Lo OAUF C2p67 1| |1 2368 |1 C2569
29 0%, 0%, T, 8% T, 8% T, 8% T, &% T, 8% T, 8% 0%, 20% —— —— 20% 6%
5ok 2 P P 2%k P 2 %R 2 %R 2 5 2 5 2 5 630 2 2 ¥r 1 2 b
603?1 482 281
= CRITICAL =
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power L2570 MCP 1.05V CPU FSB/ MEM PLL Power
205 =PP1VO5_SW MCP_FSB 20 145 =PP1VO5_S0_MCP_FSB s =PP1V0O5_S0_MCP_PLL_UF 220- OHM 2. 2A PP1VO5 SO _MCP_PLL _FSBMEM ..
2000 mA 200 mMA 555 mA L 1 (YYY L2 - : 70 mA -
OM T_TABLE 0603 VOLTAGE=T. 05V
C25201 1C2521 [t C2522 |1 C2523 C2524 1 1 C2525 C25701 1C2571 |t C2b72 |t C2573
ouF —— 4. 7UF " L 1 0UF 1;,0UF 4770F L 1. OUF 47 7UF L L0 TUF~ L0 1TUF~ —L0 1UF
67 A S % S 0% - S % 597 R2570 |2 5%, S S
603°F w5t 56 56 XSiok 536 PLACE_NEAR=R2570. 1: 50 niPfo3 635 55 55 55
GND MCP PLL_FSB = AY £
I MREETETS I o
MCP 0. 9V AUX Core Power MCP 0. 9V MAC/ SMJ Power L2575 MCP 1. 05V PCl e/ SATA PLL Power
e =PPOVO_S5_MCP_VDD AUXC 25 _=PPOVO_ENET_MCP_RMGT 220- OHM 2. 2A PP1V0O5 SO MCP_PLL_PEXSATA
150 mA 140 M 1YY Y L2 M NERERR-W BTFES: 2 W 325 M
0603 VOLTAGE=T. 05V
1C2526 |1 C2527 C2528 1 C2529 C25751 1C2576 |1 C2b77 (1 C2578 [ C2579 C
—L 0. 1TUF 0. 1TUF 4770F 0. 1UF 4 7UF L0 1TUF L0 10F —L0 1UF -0 1UF
0%, 0%, % R % T, 8% T, 8% T, 8% T, &%
2 X5R 2 X5R X5R-1 2 2 X5R X5R- 1 2 2 X5R 2 X5R 2 X5R 2 X5R
201 201 402 201 402 201 201 201 201
o = . = CRI TI CAL =
MCP 1.05V PCIE Digital Power MCP 1. 05V SATA Digital Power L2580 MCP 1.05V Core/ M sc PLL Power
25 =PP1VO5_S0_MCP_PE_DVDD 25 _=PP1VO5_S0_MCP_SATA DVDD 220- OHM 2. 2A PP1VO5_ SO _MCP PLL_CORE .
200 mMA 100 mA 1YY Y L2 , - : 160 mA
0603 VOLTAGE=T. 05V
C25301:1C25381 1C2531 [ C2532 |1 C25§£C253iC2535 C2536 1 1 C2537 C2580i 1C2581 |1 C2b82 (1 (C2583 |[1C2584
477UF L4770F L L T 0UF —— 1. OUF — 0. TU~L 0. TU~— 0. TUF 477U 0. TUF 477U L0 1TUF~ L0 10F~ —L0 1UF -0 1UF
% % 8% 8%, 5%, 5%, 5%, % R % T, 8% T, 8% T, 8% T, &%
X5R- 1 2 X5R- 1 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R X5R-1 2 2 X5R X5R- 1 2 2 X5R 2 X5R 2 X5R 2 X5R —
40; 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 THRS MCP 3.3V PLL Power
MCP 1. 05V Menory DLL Power 22 _=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 1YY Y L2 . . a : 50 mA
550 mA 0402 VOLTAGE=S. 3V
C2540 1 C2541 1 1 C2542 CRI TI CAL HvDDLDO ADJ | C2590 1 C2591
4. 7UF 47U 0. TuF  MCPHVDD: P2V5 | MCPHVDD: P2V5 OM T TABLE R2591: 4 7Y 0. 1UF
20% —— 2% 28% R2590* C2592 1 — 2% 8%
XsR.L 2 Sern 2 2 S¥m 1.0UF —— 665K Sim 2 2 5w
402 603 402 105§ T U20% —— LJ2590 1/ 25% 603 402
1/ 20W 652K 2 M C5365- 2. 5V o
B = 2'641:2 0201 IviN vour|S <R20al§ B
= P2V8HVDD EN 3len N4 P2V8HVDD FB =
MCP 3.3V |/ O Power MCP 3. 3V/ 1.5V HDA Power an HVDDL DO, ADJ
s =PP3V3_S0_MCP 105 _=PP3V3RIV5_S0_MCP_HDA 2 R25921
250 mA 70 mA 316K
1/ 20w
C2543 1 1C2544 |1 C2545 |1 C2546 Ji02547 C2548 1 C2549 201,
4. 798';:: - 28-%1UF ::98-%1 F ::98-%1UF 98-%1UF 4. YZLS"":”’ (%)d%lu': <Rb> Vout = 0.8V * (Ra + Rb) / Rb, Rb ~ 320kChns
6-3V , Tov , Tov , Tov —Flv 6-3V ", 5 6.3V
CERM CERM CERM CERM CERM CERM X5R
603 402 402 402 402 603 201
p = PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
. 1L 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 Tl CAL
°° 240 mA 10 s PP3V3 G3_RTC L2595 MCP 3.3V DP & USB PLL Power
? uA (R) 220- OHM 2. 2A PP3V3 SO MCP_PLL_DP_USB .,
C25501: 1C2551 5 mA (S0) C2552 1 1 2 _ o NECKSW OTH=0: 2 210 mMA
4. 7985 — 0, 1uF 4708 0603 AGE=3. 3V
83V 5 fov 83V C25951 1C2596 |1 C2597
50y 2 gosm gy ? 4. 7%5 L (i)g/lUF L (%)8/1u|=
629% T, 8% T, i8¢
= PLACE_NEAR=R2595. 1: 50 i | cggg“—r R0253%5 2 ckgm 2 ckgm
= A [:P 1A 2
MCP 3.3V MAC/ SMU Power e a R 1718w
= CRI Tl CAL AGE=0' . NE =
Al ww.zBRavs EneT Mop RAGT MOP 3.3V WAC PLL PO/ER 12555 St —— RN =TI
, =PP3V3_ENET_MCP PLL_MAC FERR-240- OHV+200MA  pp3v3 ENET_MCP PLL_MAC VP St d d L
1 .
0%575§1 ) ¢ 157:34 20 mA VN RER W BHES: 20 mA andar Decou I N
.U . 1u
29% 28% 1C2556 051-8467 | D
o] T &%, 2 70E “TUF Appl e Inc.
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
=PPVCORE_SW MCP_GFX

22 20

15350 nA (0. 85V) . .
OM T_TABLE
C260 1LJiC2601 JiC2602

MCP 1. 05V Di spl ayPort Power
=PP1V05_S0_MCP_DPO_VDD
160 mA

178

MCP_TMDSO_RSET
MCP_TMDSO_VPROBE

NO_STUFF

C26501

0. 11 F;
6)( 2
1

2

68 17

68 17

C26401 1

1 C2603 JiC2604 JiC2605 1 C2606
JUF T, 0UF — T OUF g;,22UF 0;,22UF -0 1UF
2 0201 0201 201 201 201
Cc2641
0. 1UF
%
5Bk
w1» _MCP_| FPAB_RSET
s 17 _MCP_| FPAB_VPROBE NO STUFF
'R2650 NO STUFF 'R2655
1K C26551 1K
How 0. 1 %‘éow
1 6>2< k 2 5201

K6/ K69 EDP currents used.

MCP 3. 3V RGBDAC Power

PP3V3_S0_MCP_DAC 7
140 mA

If RGBDAC is used, requires ferrite (155S0382)
plus 1x 4.7uF 0603 & 1x 0. 1uF 0402 cap.

If RGBDAC is not used, tie to G\D

=PP3V3R1V8_S0_MCP_| FP_VDD 7

|||——

=PP1V0O5_S0_MCP_PLL_I FP 17

I

SYNC MASTER=K99 M_B

SYNC DATE=04/08/201

MCP G aphi cs Suggort

d} Appl e I nc.
®
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RTC Cryst al

R2810
1o (rm—RIC CLK32K XTALOUT o AN 2 RIC GLK32K XTALOUT R o
NORZS;;_F; 1’%?”” CRI TI CAL
10. 0M = Y2810
120w 32. 768k =3
W 73t 2o
0201 ,
19 (OO} RTC CLK32K XTALI N |
R2815
o [Ty MCP_CLK25M XTALQUT o ANXA 2 MCP CLK25M XTALOUT R .
NO STUFF 5%
1/ 20w
R2816* o CRITICAL |
iMm
5% Y2815 =
120w 25. 0000M
W S 3 2% 5W
201, J
19 @ MCP_CLK25M XTALI N :
201
s _=PP3V3 S5 MCPPWRGD
L
1.C2850
0. 1UF
Tose
2 6.3V
Sen
Jor
5
50 50 35 [TR)—ALL SYS PVRGD i Lhygreosaw
4
w2850 MCP_PS PWRGD oo 0
st [Ty—YR_PWRGOCD DELAY E2 N
3

3 I PM SYSRST L

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

R2881
o o LPC RESET L PLACEMENT_NOTE=PI ace close to Ul400 33 LPCPLUS RESET L v a
5%
vzow R2883
201 1A% 2 svcoimEsET L oD

PLACEMENT_NOTE=P| ace close to U1400 %
1/ 20w

201

PCl E Reset (Unbuffered)

R2891
16 PCIE RESET L 1 0 2 PCA9557D RESET L @33
D mmse-rre Y
1/ 20w
R2893 20
1 0 2 BKLT PLT RST L oo o
5%
1/ 20W
26 R2894
1 0 2 AP _RESET L @34
5%
1/ 20W
R2895 26
1 0 2 SDCARD PLT RST L @ 38
5%
1/ 20W
201
R2825
- 33
0 10 m LPC CLK33M SMC R PLACEMENT_NOTE=P| ace cl ose to U1400 n 2 LPC CLK33M SMC @ 39 69
5%
v 20w R2826
20t 1433, Lpc clk3aMm LPCPLUS oD 7« e
5% PLACEMENT _NOTE=P! ace cl ose to U400
1/ 20w
201
R2829
22
e 15 [Ty PM CLK32K SUSCLK R 1 > PM CLK32K_SUSCLK oo o
PLACEMENT_NOTE=PI ace close to U400 1/52"{;\”
MF

Syst em Reset

201

Circuit

XDP
R2896 R2899 10K pul I -up to 3.3V SO inside MCP
2 10 [Ty XDP_DBRESET L A0, 38, P\ SYSRST DEBOUNCE L o I\C MASTER=( K99 M.B SYNC DATE=(02/11/2010
M N STUFF SB M sc
ow 1720w
R2897" v 1 C2899
== "051- 8467 | D
20% -
e s s d} Appl e Inc.
S5 0201 ®
2

SI LK_PART=SYS RST
PLACEMENT_NOTE=Pl ace R2897 on BOTTOM _L

3.3.0
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33 20 28 27 26 PRVREF S3 MEM VREFCA
a3 20 20 27 20 _ PRYREF S3 MEM VREFCA s 20 26 27 20 __PPVREF S3 MEM VREFCA 53 29 20 27 26 __PRYREF _S3 NMEM VREFCA
53 20 28 27 26 _ PPVREF_S33 VEM VREADQ = RP| S3_MVEM A _
= PPVREF M VREH =PP] M A
y v o g J2Elpladese 3 Py 1C3102 o E E S VE o S3_MEM. 22 20 20 27 20 __PPVREF_S3 NEM VREADQ =PP|, S3_NMNEM A sa 20 28 27 20 _ PPVREF_S3 MEM VREF =
C3100t C31 wf =] g0 X|X | O] W C3 | © 2|mr\88\—| = I b i
w Eq[a] X|¥| 0| O| | W 1 | © o S Dl o I © [S1DN <ol D N0
—— e AT s11ptciiy U 5 3112 caitegicaizy o S| YIBEFLL S Blo)n D 1C3122 c313pi caigy o A YBYB|L LSS BT 1C3132 o
0’ 0. e 0 S 2y 20 —— v ——  <vooor 6% jut ol 0. 470F ol 0. 47UF
CERMV X4 1 CERM XJRE1 CERM X5R- 1 0: 0. v 20 2 ~—— VDD— - VDDQ~ 20% 20 o ~—— VDD— - VDDQ~ 26%
20 20 g g 201 Grm xd1cerv e | 2 CFRM X5R- 1 0 0 v 0 0 v
. . o o 2 - - TR 2
4v| — 20 20 201 CERM 1CERM 1 CERM X5R- 1 CERM 1CERM 1 CERM X5R- 1
L U3100 : & £% B110 L i | i I
FBGA = EBGA = u3120 = = u3130 =
o7 32 27 26 15 MEM A ODT<@P |opr I OM T_TABLE MEM A QOT<@E |cor & oM T_TABLE EBGA EBGA
~ o7 %z Ee s e ] - o7 32 21 20 15 MEM A ODT<@P |opr W OM T _TABLE o7 32 27 20 15 MEM A ODT<@P |opr W OM T _TABLE
20 20 27 20 15 MEM RESET N2 JreseT © VEM RESET N2 |reser ~ ~ - ~ -
R3100,20 5 00 208 76 3 110,240 svoss ot 2 20 20 2 20 15 VEM RESET N2 Jgecer & 20 20 27 20 15 VEM RESET N2 Jrecer &
2MEM A_Z zQ © 240 [(o ] 240 (o]
@10/4/ 20\801 O % R3120 2VEM A_z4d8 R3130 2MEM A Z68
T 52 27 26 15 MEM A A<OK3 |p0 - é poo|_B3VEM A 7> oo = 1947 2001 S él I 188/ 2001 ? g ' I 194/ 20\@01 ? g '
T S S s MEMA A<OKS N ool BAVEM A DO<B> 1o = =X = =¥
67 32 27 26 15 MEM A A<1.7 a1 s g pqu| C7IVEM A 1> 567 NEM A A<17 |1 < CIVEM A 14> o7 a2 27 26 15 MEM A A<OK3 [a0 po| BVEM A 19> 1567 %7 a2 27 26 15 MEM A A<OK3 |0 po| BAVEM A 28> 15 o7
o1 52 21 26 15 MEM A A<24 3 a7 5 o CAEM A DO<0> oo 7T R T g D@ACZ\/EM A boos T o7 52 27 26 1s MEM A A1 7 |ng =g pQt| CIVEM A DOS17> 1561 6752 27 26 15 MEM A A< 7 |ar =Q o[ CIMEM A DO<25> 4. &
C| = vemaasiC b ~ el COVEM A DO<3> o5, 7% ¥ 200 R e § & D e D2 DO<125 v o7 32 27 20 15 MEM A A<23L3 |ao % D[ COVEM A DO<23> 1557 o7 2 27 20 15 MEM A A<23L3 |np % oee| CAEM A DO27> s o | (]
o7 22 77 20 15 MEM A A<a:dL8 lag O < b EMEM A DO<d> 15 & % 7200 o T N O ERNEM A D10 1 oo 1 MEMA ASBHD lag N ba| CBVEM A DO<20> 1z 7 o7 52 27 20 12 MEM A A<3HK2 |ag N bcs| CAVEM A_DO<26> 15 o7
o7 52 27 20 15 MEM A_A<EA2 as ] ps| EBVEM A DO<2> 155, 7777200 (RN EENS " D EVEM A DOclis o ermeris MEMA A<4dB lag o< Do EVEM A_DQ<22> 15 67 o7 52 27 20 15 MEM A_A<448 |as Rl ooa[ EVEM A_DO<29> 15 o
o7 22 27 20 15 MEM A A<65MB g ®ZF Do DAVEM A DO<5> o %2 772020 (E - = a0 Qo e A = oz MMA A2 g ] D EBVEM A DOS16> 15 6 o7 52 27 20 15 MEM A A<54.2 |ag ] b EBVEM A_DQ<24> 15 o
MEM A_A<63VB | | D2VEM A_DQ<1:
7 3 27 26 15 NEM A A<7MR |a7 é S D[ EMVEM A DOSE> 1o o 7 7 7 2 E O T é < b EVEM A DOsloe o o 52 27 26 15 MEM A A<6VB |pg R pos| D2VEM A DQ<18> 1567 67 52 27 26 15 MEM A _A<6MB [ng R pos| D2VEM A DQ<30> 45 4,
or 52 27 20 15 NEM A A<BNB |pg ® oo o 2o a0 MM A AT =5 Do EMEMADOELS oo s MEM A AT |7 s 5 o[ EIVEM A DO<21> 15 01 o7 52 20 20 15 MEMLA AT |n7 s 5 oo7[ ETVEM A_DO<31> s o0
o7 92 27 20 15 MEM A A<OMB |ag N bos C3MEM A DOS P<0> 157 % ¥ EI S VB T N C3VEM A DCS P<1> o7 22 27 20 15 MEM A A<BNB |ng © o7 22 27 6 15 MEM A A<BNB |ng ©
1 COMEM A DQS F
o 226 10 NEM A ASLOH |ngor ap | DBVEM A D08 K05 1o o7 o e o e e NEM A A0 |nvoy ap = ™ ET s as 1s MEMA AOMB n N ocs| CVEM A DOS P<2> 1 67 o7 52 27 20 1 MEM A A<OMB |ng N oos| C3VEM A DOS P<3> s o
o7 52 27 26 15 MEM A A<1IMZ la1q DQS* o= VEM A DOB NS0 1o o7 o7 52 27 20 15 MEM A A<LIM |ars DQs*[,DBMEM A DOS N<1> 1567 7 2 27 26 1s MEM A A<10H7 la10/ AP .| D3NveM A Ne2> o 52 27 20 1s MEM A A<10H |a10/ AP .| D3vEM A e3>
o7 02 27 20 15 MEM A A<IIT |a12 g ot Toce, BTVEM A D> e A AL L b o 32 27 20 25 NEM A ASLIMF a1y 0Qsr p==MEM A DB N2> 15 07 7 20 15 MEM A A<IIMZ |11 oQsr HEBVEM A DB N<3> 15 67
| B7VEM A_DVEO> MEM A A<127 |
o7 32 27 26 15 MEM A A<13W3 |a13 A7 e : z : : j: MEM A A<13N3 |ats pM Togs| B7VEM A DMVK1> 45 4, o7 32 27 20 15 MEM A A<13€7 |a12/ BO ou Toas] BIVEM A DVE2> 10 o o7 32 27 20 15 MEM A A<12€7 |a12/ BC* o Tos]| BIVEM A DMES> 15 o
MVEM A BA<GE2 [sao TDEs* K2 NC - ] TG A7 NC o7 52 27 26 15 MEM A A<13M3 |n13 A7— o7 52 27 26 15 MEM A A<13W3 |a13 A7—
o7 52 27 26 15 MEM A BA<GE? | MEM A BA<GR c— g "
o7 02 27 20 15 MEM A BA<IK8 loat A BACKS Jone o 02 27 20 15 MEM A BAGE ano TORETH=E NG o 02 27 20 15 MEM A BASGE2 Jmno o= NG
o7 a2 27 20 15 MEM A BA<2}3 |pap | A3 NC I VEM A BA<ZI3 loas A3 o752 27 20 15 MEM A BA<I8 |pm o7 52 27 25 15 MEM A BA<I8 |par -
NVEM A CKEGS |oce o7 52 27 26 15 YELLA DRSS —— NC o 32 27 26 15 MEM_A_BA<2b3 |pa2 | A3 NG o 32 27 26 15 MEM A_BA<2E3 |Bap | A3 NG
o2 27 20 21 13 A CKEES | MEM A CKE<GS
. VEM A OLK B%dex e o7 52 27 26 2 15 MEM A CKE@® |oce o7 52 27 20 21 15 MEM A CKEBS loxe
o7 52 27 26 15 MEM A_CLK FP&q MEM A CLK F&dex
* o7 52 27 20 15
o7 22 27 20 15 MEM A CLK GRdlexc N FLNEM A COT<1> 1y 5 o s oo o o) VEM A LK GEgmc o 1 v n coress o2 v 15 NMEMLA LK BRG 2 2710 1o MEM A CLKC R Qe
o7 32 27 20 15 MEM A CS IH®3cs+ [ FO VEM A CKE<1> 15 21 26 27 32 7 MEM A CS LHBHcsr FO VEM A CKE<1- 15 20 27 32 orer 32 27 20 2 MEMA CLK Gl NG F1MVEM A QDT<1> 45 56 57 5 &2 27 208 MEM A_CLK GFgex NG F1NVEM A ODT<1> .o 5 20
MEM A CS LML Mze o7 0z 27 26 25 LA S SDQCS m e A T 27 26 15 wc@* Ml> 1521 26 67 32 27 26 15 w(:@* M1> z; ;; 26
MEM A CS 141> | HO vem A zor
o7 52 21 20 15 Ne N7 o 52 27 26 1s MEM A CS IHllsine T ® MEM A CS M1 HO vem A zce 1 MEM A CS L1 | HO vew 4 2002
" J7 67 32 27 26 15 WENL A Lo UL ANC N7 67 32 27 26 15 VENL A Lo USRSl ANC N7
o7 52 27 26 15 MEM A_RAS BB Jras | I/ NGMEM A A<14> 15 26 27 32 o7 MEM A RAS 3 lras (37 ndnem A a<14>
VEM A CAS @, |cas: o7 oz a7 e as NEMLA RAS EgRas — 205 R e 15 MEM A RAS B3 Jrast [ 7 NGMEM A A<14> 4, 55 7 52 27 20 1o MEM A RAS 3 Jmas [ I7Ndvem A A<1a> 55
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7 22 20 20 15 MEM B A<3K2 |a3 ~ boe| CBVEM B DO<32> 1 ¥ %2 %0 220 iR o EERio 12 g © D@A&WEM e ooars o 22 20 20 1s MEM B A<23 3 |a» > pe| CAVEM B DO<55> 15 67 o7 52 20 26 15 MEM B A<213 |pp > pe| C2VEM B DOQ<58> 45 6,
C 67 32 20 26 15 MEM B A<43.8 [ag hal pos| EVEM B DO<37> 15y PP NEM B A<4L8 | 2 S D@AEMM 5 e 15 67 o7 32 20 26 15 MEM B_A<33K2 ~ pos| CBVEM B DO<48> 15 67 o7 52 20 26 15 MEM B _A<3K2 a3 ~ pes|_CBVEM B DQ<56> 1 ¢
o7 52 20 20 15 MEM B A<B4.2 g ] ps| EBVEM B DO<36> 15 & %% ¥ RIS ERN - D@AEQ EM B DOcd5~ .o, 5w as MEMB A<ddB Ly o< b EVEM B DOS50> 15 67 7 32 20 20 15 NEM B A<4L8 |as Rl o[ E3VEM B DO<59> .
o7 a2 20 20 15 MEM B A<6MB |ag R pos| D2VEM B DQ<34> 1o 5,  ° 220201 uwm b AOMB : o BB DAEM B DOcdo o7 52 20 28 15 MEM B_A<5% 2 |ps5 ! 0os|_EBVEM B DO<51> 15 o7 o7 22 20 20 15 MEM B A<542 |as ) ocs|_ EBVEM B_DO<60> 45 o
o7 52 20 20 15 MEM B_A<7TR a7 g 5 o[ EMVEM B DO<39> 15 o 7 220 20 o R T £ gAEMM B Do<a0~ o o1 s MEMB AGMB las LT pGs| D2VEM B_DO<54> 15 67 o7 32 20 20 15 MEM B_A<63VB |ag LI bos M B 2> 15w
67 32 20 26 15 MEM B A<8N8 |ag © VEM B A<8-N8 % o7 32 20 20 15 VEM B_A<7MP |a7 S 7| ETVMEM B DO<52> 1567 67 a2 20 26 15 MEM B_A<7MR [a7 S pgr| ETMEM B DO<63> 45 67
o7 22 20 20 15 MEM B A<OMB g q pos| CBMEM B DOS Ped> 1y oy & % % % 20 E Ui S e N C3MVEM B DCS P<s> o732 20 20 15 MEM B A<8NB |ag © o7 22 29 20 15 MEM B _A<8NB lag ©
| “OMEM B DQS F
o7 52 20 20 15 MEM B A<1047 a0/ ap D3, o7 % 20 20 30 "~ — S ¥ s 1 MEM B A<OMB N Des|_C3VEM B DOS P<6> 15 &7 o7 2 20 20 15 NEM B A<OMB |no N pes| C3VEM B DOS P<7> 15 &
Y DQs* |, DBMEM B DQS N<4> 15 67 67 32 20 20 15 MEM B A<1GH la10/ AP D3 — —
67 32 20 26 15 MEM B A<1I/ |a11 D5t [H,3MEM B DOS N<5> 55 o7 67 32 20 20 15 MEM B A<10# |a10/ AP o7 a2 20 26 15 MEM B A<10# [a10/ AP
67 32 20 28 15 MEM B A<1IM/ |a11 pos+ [, D3VEM B N<6> 15 o7 pos+ [,D3MVEM B N<7> 15 67
57 32 20 20 15 MEM B A<13&7 |a12/ Bor B7, Iv=yrwerea o7 32 20 20 15 MEM B A<1IMZ_ |a11 p==MEM B DB 1 o7 32 20 2 15 MEM B A<1IMI |11 o—2MEM B_DCS 1
DV TDQs| B/VEM B DVk4> 5 ¢ o7 52 20 26 15 MEM B A<12%7_|n12/ B B7 b 37
67 32 20 26 15 MEM B A<13¥3 |a13 DM TDGS| MEM B_DMVK5> 15 o7 67 32 20 28 15 MEM B A<l A12/ BC B7, 67 32 20 28 15 MEM B A<l A12/ BC B7,
A7 o7 32 20 20 15 MEM B A<13W3 |a13 pv Togs|_B7VEM B DMVK6> 45 ¢ pv Togs|_B/MVEM B DMVE7> 5 67
MEM B BA<GE2 |sao Togs* LAY NC 005 LA NG o732 20 20 15 MEM B A<13W3 |13 7 o792 20 20 15 MEM B A<13MB la13 7
o7 32 20 26 15 | B BA<QE? | MEM B BA<GI2 o= 3 MEM B BA<QI? | '
o7 32 20 20 15 MEM B BA<I8 |pa1 " o e B BAKS | o7 52 20 20 15 MEM B_BA<Q? |gng BT p= NC o7 % 20 20 15 MEM B BA<GE2 a0 BT p= NC
67 52 20 26 15 MEM B_BA<2E3 |pa2 LA3 NC V=Y YVl o7 32 20 26 15 MEM B_BA<I$8 |ga1 o7 52 20 2 15 MEM B_BA<¥8 |pa1
o7 52 20 20 15 MEM B BA<2I3 |pn2 A3 NG
e — MEM B BA<2B3 |ga2 A3 NC o7 32 20 26 15 MEM B _BA<2B3 a2 A3 NC
sz 20 20 21 15 MEM B CKESB® | o7 32 20 20 1s MEM B BA<2}3 | | A3 VEM B_BA<2}3 | | A3
MEM B CKE<®S
M B._CLK F%dex o7 %z 28 2ozl E 67 32 20 26 21 15 MEM B CKE®® |oke 67 32 20 28 21 15 MEM B CKE®® |oke
o7 32 20 26 15 MEM B_CLK FP&Q MEM B_CLK FP&Q
o7 52 25 20 15 MEM B_CLK Goxc d F1 o7 52 20 20 30 e o7 52 29 20 1 MEM B_CLK Fdex o7 52 20 20 15 MEM B_CLK Bl
NEM B ODT<1> 16 za 20 52 o1 20 20 33 MEM B CLK Glee N F1 vEM B CDT<1> MEM B_OLK G&Joxce MEM B OLK GRgex:
o7 52 20 20 15 MEM B_CS IMB3cs FO VEM B CKE<1> 15 21 26 29 32 o7 MEM B CS MDA cor TEONEM B CRE=1o - o e sz zeze s VEM B QLK kg NG FLVEM B ODT<1> 1520 20 5 67 -~ ° NG FLVEM B ODT<1> 15 20 20 22
| HO vemB 208 o7 2 e 20 19 TEL B8 EQOS 9 vev s zoe o e 52 29 2615 MEM B CS IHD3cs | FONEM B CKE<1> 55 1 25 67 52 20 26 1s MEM B CS LH®3cs+ FO NEM B OKE<1> 54 2, 26 20
o7 32 20 20 15 MEM B CS IHfloine N HO MEm B 700 , MEMB CS 83 R MEM B CS B3 Be
67 32 20 28 15 MEM B _CS IHll3nc T~ M B 1 H9 VEm B zQu0 ,, M B 41 H9 Mem B zQu1 ,,
s 10 MEM B PAS B3 s 37 e s N7 s w0 s MEM B CS IHllanc A 752 o MEM B CS LN AN
MEM B BAS o g = "
MEM B CAS 8 loac NEM B AS14> 10 20 2055 00— QS = NG vem B Actas o7 32 29 20 15 MEM B__RAS B3 Jrasr |37 o7 22 0 20 1 MEM B_RAS B3 Jrast |37
67 32 20 28 15 —OOAS o7 32 20 28 15 MC@S" 15 28 29 32 67 MVEM B _A<14> 15 26 20 32 67 MVEM B _A<14> i 5 20
57 52 20 20 15 MEM B VE_LH3 Juer s o7 52 20 20 15 MEM B_CAS @3 jcast $ %% 205 MEM B CAS @ Joas+ Ba
MEM B VE IH3 4 MEM B VE .
vss —vsSo— o7 o2 20 20 20 SEESESEQUE o7 22 2 2 15 MEM B_VE_LH3 Jver o7 22 20 20 15 MEM B VE_LH3 Jver
Vss Ve
B JelfElldg o] ldlells SR ddela e e = e
bav] Law]
JRBANESAIHZZ 3T {25882 07=l2) HB8Hs Y2 EE N2 2=l2 H58Es

i
i

i

i

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

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

DDR3 DRAM Channel B (32-63)
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VEM CLOCK TERM NATI ON JEDEC recommends 30 Chmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, W\E
Pl ace RC end term nati on after . DRAM _
Pl ace Source Cterm at necﬁdown at }I rst DRAM o =PPDDRVTT_SO_MEM
o 2120 o gy MEM A_CKE<1> RB3792 361,28
o7 27 26 15 EM A WE L I 2 7 ]’59
o7 27 26 15 MEM A_CLK_N<O> s % EM A VE L RP%_’OSZG 36 ZAN N i S 3ZWIX0Z0T ;
67 27 20 15 [Ty EM A BA<2> R 3_ 02 363,V 6 oW 3ZWIX0Z0T M X5R. 1
. %’E— o7 27 2 15 [Ty EM A_ODT<1> RP3701 361,/ s 5% 32WX020T ?
D ‘%F R37 oo 20 oy VEM_A_ODT<0> RP3701 363 \/V\/—m*l—e >
B 3ZVWIXOZ0T
oo MEMA CLK P<O>y 1 o1 e oy MEM A_A<10> RP3702 364 5 4%%2 4%%_3
1w o7 27 2 15 rmy— MEM A A<13> RP3707 363,/\\ 6 5% 32Wix020T_} %
1 o1 21 26 15 Iy VEM A A<2> RP3704 36 1,\\Vs 5% 32WIX020T —|— §M XSR—l_ RV X5R 1
o o o oy NEMCA_A<3> R3792_36 1\ 5 ow3zwxuzor ]
o7 27 26 15 MEM A _A<11> RP3707 363 /Y oswzowzor —3
R3,04 C3702 =G Y=V s R3793 36 1\ \\ _SWI2wuzur_} ;i 4 3715
oz MEMB OLK N<O>y 1 L o 2 2 2 sy MENLA_CKE<Q> RP37037 362 75U/ 20W 20T A LA 7TOF
UF o o7 20 15 o MEMCA_A<1> RP3704 363 5 5% 32WIX0Z0T 1 —|- staT or 1
%,EG 1 5 o =7 20 15 o MEMCA_A<12> RP3703 364 5 5% 32WIX0Z0T 1 R R
: — Iv o 2 2 1o oy MEMCA_BA<1> RP3704 36> 7 5w 3ZWIX0Z0T ¢
' - MEM_A_A<8> RP3706 363 6 SW32WIXUZ0T §
[mmos RP:
MEM B CLK P<0> 1,305 o7 27 20 15 [y MEM A_A<Q> RPQ.,R:: 363 6 O 32VWAX020T ; %T\IJZ
T y Y, = ¢ 2 2 15 oy MENLA_BA<Q> RE379% 361 5 oW IZWAXOZ0T ] LA 7OF
%W 3Z2VWEX020T 1
o o7 27 26 15 s MEMLA_A<14> U4 364 5 > —|- W xst—l_ f x5 1
or 27 25 s MEM A_CS | <0> 790 36 1 1 ]’5'_8
g_ I\/EI\/_A_CS_L<1> gﬁ (I1 30 1 > 5% 20W 20T [ %4;
o 27 26 15 MEM A_A<4> 1 2 ' T2 g
. % MVEM A_A<7> RP%—RP?" 06 36 1,/V\V s 5% 32WX020T { T RV XSR- 1
or 27 2 15 oy MEMCA_CAS | 701 364,V Sw3zwxozor
o7 27 26 15 ARAS | HEsd RP3701 367 ,\V\V 7 5% 32WIX020T §
e NEM A_A<GS ‘67—36—1’\N\/s—5°ﬂ'32vm1—j_1 2
C o A 5% 3ZVIX0Z0T %4z F(—)
—|_2 ?M X5R- 1
=PPDDRVTT_S0_MEM B
or 20 2 15 EM B_ODT<0> RP3715 363 6
o oy NEM B_CAS_L RP37I5 36w wwmemomr 1 1, (3790
o7 29 20 15 [Ty EM B_A<8> RP3711 361 § oW 3ZWAX020T 7 0/4
o 20 15 EM B_BA<2> RP3709 361 5 SWIZWIX0Z0T § T A%
o T MEM B RAS L RPS715 362,V 7 SW3IZWxozoT_} v 6R
67 29 20 15 [Ty EM B _ODT<1> RP3715 36 1,V 8 OW 3ZWIXU20I
5% 32ZVWAX0Z201 e
o7 20 20 15 rwy— MEM B_BA<0> RP3709 363 6 | 1 4;%'4
o7 20 20 15 [y VEM B A<7> NP3 10363\ 6 sW3ZWxo20T ¥ o
67 29 28 15 [T MEM B A<Q> £ 68 36 1 8 5% 32WAX0OZ0T | —|_2 ?M X5R- 1
o 20 20 15 oy MEM B A<10> RP%-RP?" 09 362 V7 5w IZWx0z0T_}
or 20 2 15 oy MEM B_A<5> INEK 11 3632 VYV 7 5% 32Wxo20T
o 20 28 2 15 s MEM B CKE<0> RE3! 09 362,/V\ 5 5% 3ZWIX020T ¢
B o7 20 20 1 oy MEM B A<6> RP37 11 363 Ve SWIZWX020T z %%7
o 20 2 15 oy MEM B_A<12> 708 362V 7 5w 32Wx0Z0T 1 I A @L LA 70F
cmsmmy MEMB CS 1<1> RP3713 36 1,/V\Vg 5% 32WX020T 1 ‘|’ M XER 2 °M><5|:»1
o 2 20 15 oy MENLB_A<2> 3708 363\ 6 5W3IZWIX020T ¥ ? i
o 20 20 15 o MEM B_CS 1 <0> @2-,--9 364 5 5W 32WIX0Z0T Y
o 20 20 15 oy MEM B A<T4> RPQ‘""H 36 2 7 OSW IZWARO20T ¢
o 20 20 15 oy VEM B A<4> SL2y 364 5 oW 3ZVAX0Z0T | z%é z%g
o 25 s > MEM B _BA<1> RP3708 364 5 5W 3ZWIX0Z0T 1 A LA TOF
o 20 20 15 oy MEM B A<13> RP3710 361\ g 5w 32wixozor 1 > °
° S 3ZVEROZOT—® RV X5R- |2 RM X5R- 1
RP3714 36
o720 20 15 MEM B_A<3> S/ 1 8
or 25 70 1 % MEM B_A<1> RP3714 36> 7 5% 32WIX0Z0T ¥ ;%9
o 20 20 15 o MEM BVAE_L RP3713 36 6 5W 3ZWIX020T } o2
o 25 20 21 15 o MEM B_CKE<1> RP3713 36> 7 SW 3ZWIXUZ0T } RM X5R- 1
o 20 20 15 o MEM B_A<9> @2, 363 5 5% I2WIX0Z0T ¥
o 20 20 15 oy MEM B A<11> o 36 4 5 OW 32WAX0Z0T ¢
o °mm 38
% %
—|_2 ?M X5F:11_2 ?M X5R- 1
A SYNC MASTER=K99 M._B SYNC DATE=04/08/ 2010
Menory Active Term nation
ST ez |
d} Appl e 1nc. | 051-8467 |D
S 3.3.0
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
s _=PP3V3_S3_VREFNVRGN
buffers at once or VRef source nmay be overl oaded.
R%VSIJBO VREFMVRGN: YES
> s =PPVIT_S3_DDR BUF R3921
1 2 PP3V3 S3DT'\_/=REFNRG\I DAC . 10mA max | oad 1 200 , PLACE_NEAR=U3230. EL. 1: 2. 54MM
X@_{g\l\é\[}ﬂ-ﬁ:&i m %
@E =3 VREFI\/RCGrB\J:9 \858 \C/%Eé:(l\)/?_e\l: YES 1/2h§,_ow
1 1 VREFMRGN: YES 1
2.2\ oot UF CRI TI CAL C39201 o & T'ZCAL VREFMRGN: YESH T LRE =M VREE e arae =
D §E\/’z 28 Al VREFMRGN: YES O Lk — 2] &?25% R3922 NGSo pYC- 2
4027 o d U3900 Ok 2 AL VREEMRGN_DQ BUF 1333,
’ a4 X
+ mm-=1 2C_ VREFDACS_SCL dsc.  wsop VoUTAIL VREENRGN_DQ_DRAM ml, . ch VREFMRGN YES 156w PLACE NEARSR3921. 2: 1MM
q@ry-=12C VREFDACS SDA spa ¥ voursl2 '
90 ﬁ vourd4 VREEVRGN_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 out put, cannot enabl e - VREFMRGN: YES 1,200 5 PLACE NEAR=US230.J8: 2. 54MM
both at the same tine! R3920 1%
100K 1/2@?”
ilow BJb @AL VREF - VEStEPVREE S3_NEM VREFCA s 27 20 20
= B: g — .
4 Q_\Vl\n&?zs R3024 | VerheeRoW PIHE0: 15 Wi
ey a VREFMRGN CA_BUF 1 \1/:§/3\2
R3910 = = & VREFMRGN: YES W PLACE_NEARER3023. 2: 1MM
SHRT,  pp3ys S3§é%E§m CTRL + V. %
. mm
- . mm
VOLTAGE=3. 3V . CRI Tl CAL
@E VREFNRC%\‘Q‘&Egl o VREFMRGN: YES '
T e e
6.3V 5[ 1
5k 2 A 100K
QFN i/ 20w
(oo) POLE ME
3lno P17 " VREFVRGN_DO_DRAM EN 2201
C Addr =0x30( WR) / 0x31( RD) | P2 s ne
5[ a0 p3d 10"~ VREFMRGN CA DRAM EN =
P4l 11 NC
ps 12"~ VREFMRGN_MEMVREG EN
w2 =1 2C PCA9557D SCL lscL Pe[ 13, No( RSVD f or  FBVREF)
@y =1 2C_PCA9557D SDA 2|spa p7114_ ~ VREFMRGN CPUGTLREF_EN
THRM RESET*515
PAD GN\D
~ |
2 [y PCA9557D RESET L
RST* on 'platformreset’ so that system
wat chdog wi || di sabl e margining.
NOTE: Margining will be disabled across all
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF nargining circuit stuffed
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON VREFVRGN: YES
11750002 2 |Res, WF, 1/20W0.0 GM 5, 0201, SMb| | R3921, R3923 VREFMRGN: NO C3940 NG HRosD- VREFMRGN: YES
. Lo Lepel 33942
R c VREFMRGN_MEMVREG BUF 1584 DDRREG FB o =
fos) v © VREFMRGN: YES 1/]2/w PLACE_NEAR=R7320. 2: 1nm
1
Page Not es S
Power aliases required by this page: 'R3940 | TI CAL
- =PP3V3_S3_VREFVRGN 100K 5 ?4% VREFMRGN: YES
- =PPVTT_S3_DDR_BUF %//F“zow Az_\vl\ 25 R3944
Signal aliases required by this page: 2201 AL VREFMRGN_CPUGTLREFE_BUE 12082 CcPU GILREF o o
- =1 2C_VREFDACS_SCL A3 74 VREFMRGN: YES 1/58w PLACE_NEAR=R1005. 2: 1mm
- =I 2C_VREFDACS_SDA = + v 2@3
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi ni ng 1R3945
Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Margi ni ng %Z’zow
Crcuitry. 2201
MEM VREF DQ | MEM VREF CA MEM VREG CPU GTLREF ( FSB) FSYNC MASlERo0 ILE e D_ATE:(_”: 28,2019
DAC Channel - A C D D FSB/ DDR3 Vref Mar gi ni ng ]
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 PREPREFANY bR e R HEE BT 1 e
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 @ out put 8.59nV / step @ out put 9.24nV /| step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 33 OF 74
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3

MOSFET TPCP8102
CHANNEL P- TYPE
RDS( QN) 20-30 MOHM @. 5V
LOADI NG 0.750 A (EDP)
CRI Tl CAL
AI Rpm ; %_g N_LI NE WDTH=1 nm
I M N_LI NE WDTH=1 nm R/E_ WNWECK W DTH=0. 25 nm 0
M N_NECK W DTH=0. 25_nmn
vaTacess. sy PP3\V/3

3V S3 WLAN FET

D,

SVIR-3l

=PP3V3_S3_W. AN

F- RT- SML
o
5 g W FI _ EVENT l@3
o
4 -
oTs pe .. PCLE_AP_R2D N 1)j2 O 1UF PClE_AP_R2D GuN....
6 il !
o - ‘C1630
e g o= PLACEMENT_NOTE=PI ace cl ose to J4001,
o . PLACEMENT NOTE=P| ace cl ose to J4001.
o 031
o] 1o g «:. PCl E_AP_R2D P | PCl E_AP_R2D &P,m
° 11 e . 3VX5R01
12 g
] PCl E_CLK100M ARgN. .. ..
° ii f PGl E_CLK100M APmP,,s o8
g 15 -
ol 16 e
ol L7
ol 18 PCI E_AP_D2 7 16 68
d PCI E_AP_D2 716 68
ol Lo
20
o PCl E_ WAKE 76
o] 21 —@
51450335

BLUETOOTH

USB BT 710 60

11

USB_BT 718 6

=PP3V3_S3_BT ..,

PLACE_NEAR=J4001. 27: 1. 5rm

0

{
/AL TAGE=3. 3V (%]
e ANCRR SPB3VS_vi AN —%:j .
— O

[Te]

ST AR
% 95° 9%%2"5%

P3V3W AN

‘%4951

20w
%O 2201
PM W ANZEN L |t
W

R4 go%%?% ; %1

201 201y

PLAENE_:_NOTE:W ace closg to Q4050 0/ 1/
PLACENENT_NOTE=PI ace cl ose to Q4050 % g 1
| SNS_Al RPORT g
C
B
=PP3V3_S3_W.AN, .,
DLY = 60 M5 +/ - 20% C40531
CRI THCAL ' 6]% \gz“
w4002

2 SLGAAPOT6\ AP_RESET .. -

. AP_PWR EN ...

P3V3W AN vrl;
. AP_RESET_CONNA4 AP_QLKREG@, ..

L AP_CLKREQ Q L 7

R4 g%%
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SATA SSD

CRI Tl CAL

SR

FRTSMI

[l

PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

M
PLACE_NEAR=J4501. 1: 1. 5nm

g

TP_SSD_RSRVD

I
g5

&

w: SATA HDD 2R C P 45162

.. SATA_ HDD 2R C N 45

«: SATA HDD R2D_N

%MEE'%

OHDDR

=PP3V3_S0_HDD

%ﬁfgggbm

| SNS_HDD_Roy .. -

SATA_HDD_D2R B s o

| 10%0VX5R201
O Plg)A EAR‘J458 W
EAR=J4501. 3 1 5

SATA_HDD_D2R_Nem s o

0. O1UF |10%OVX5R201

4

«: SATA HDD R2D_P

0. OlUF'
4510

[coo]oooo0o0o]|[ooo000000000

SMC_HDD_OOB_JEMP_EENN—\W2

R4510
0

SMC_HDD _OOB_TEMP , .,

0. OlUFI

PLACE_NEAR=J4501. 7: 1. 5MM1

L2 SATA_HDD R2D_Gfy.. «
10%0VX5R201

SATA _HDD_R2D GP .
10%0VX5R201

PLACE_NEAR=J4501. 8: 1. 5MV

| SNS_HDD_Nyers s =

B 20 RA511
21 0
SMC_HDD_TENMP LTL _CONN LAAA 2 SMC HDD TEMP_CTL,,,
126w
b
A 5 S SN = T RS
SATA CONNECTOR
BTG NOVEET yaz |
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Por t

18

Power

Sw tch

58 37 7 [T

| S GNAL_MCDEL=USB_MUX SEL=1 Choose USB

SMC_DEBUG NO
= R4(351

1 2
s
SMC_DEBUG NO
R4(352

1 2

%
1/5 W

201

CRI TI CAL CEI4 Té ggl_ .
, =PP5V_S3_RTUSB 4690 FERR- 220- O+ 2. 5A R ght USB Port
2 lin il 7 PP5V S3 RTUSB A ILIM , 2 . PP5V S3 RTUSB A F
MsoP " : 0603 — :
USB_EXTA CC L 8- VR W BIFES: 37%&["605 X
=USB_PVR EN 1 EN-N] curz| 6 PLACE_NEAR=J4600. 1: 3 nm
I ' : 0. 01gE - CRI TI CAL
o2+ ig\/’
[ 4 lene 2 | T L J4600
UL | S| | cage Lol T e
46961, ! ! QD _TPAD ! 1 90- OMA SRT-
100}6";__ 100 —— ——= Qs AUF 1| 9 —— 1QUF = o PLACE_NEAR=D4600. 2: 2 nm _SO
poLy. SatY 2 6y g{z 2 ECV' 2 G 12 e USB_EXTA MUXED N 4 3, USB LT1 N ==
CASE- B2" SM 6 603 - o
J J_ 12 60 USB_EXTA_MUXED P 1(YYY\L2-.USB LT1 P s:»g
= PLACE_NEAR=D4600. 3: 2 nm 15
4 3 5 2 A
(] (] r
EEEENTR —0O
USB/ SMC Debug Mux { iz o 514-0740
=PP3V42_G3H SMCUSBMUX D4600 =
’ 2 SH.S RCLAMPO502N| D4600. 4 PLACE_NEAR=J4600. 3: 2 nm
SLP1210N6 D4600. 5 PLACE_NEAR=J4600.2: 2 mm
SMC_DEBUG. YES CRI Tl CAL
B 6501 'R4650
0. 1UE L CRI TI CAL 10K
6_1L§°/ e »| SMC_DEBUG YES Eé‘éow
53 i ,361
10 50 7 Ty SMC_RX_L 5 [ vil L (USB_EXTA_MIXED P)
a0 3 7 @m—SMCS TX L 41w U4650 Y2 (USB_EXTA MIXED N)
Pl 3USB102ZLE
o0 10qEryUSB EXTA P 7 o TQFN
o0 10 @—USB_EXTA N 6 |p
8 |cer seL| 10 USB_DEBUGPRT EN L
G\ND SEL=0 Choose SMC

SYNC NVASTER=K99 M.B SYNC

DATE=03/01/ 2010

Ext er nal

USB Connectors
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(Ri ght Speaker

CRI TI CAL
J4700
AXK736327G
a7 F- ST-SM
a7 =PP3V42 G3H ONEW RE —O =PP3V3_S0_AUDI O 78
SYS_ONEW RE 1 2
3 7B oo
0 39 9 7 COOT} SMC_BC ACK 316 o0l4
58 36 7 (TR =USB_PWR EN 516048 USB EXTD N Yo N
170 50 7 oo SMC_LID 715 0l8 USB_EXTD P G 7 15 w0
2 1B =12C LI O SDA 9 |5 o0
2 7 [T =12C LI O SCL 11 | 5 o012 USB _CAMERA N LB 718 %0
13 15 ot14 USB _CAMERA P e S
15 00 16
17 | 5 o018 HDA_SDOUT Yan KD
w2 7 T =12C M KEY_ SCL 19 | 5 o420 HDA BI T _CLK am 7
2 7 CEry =1 2C M KEY_SDA 21 | 5 ol 22
23 1 5 ot24 HDA_SDI NO floo) TR
97 T AUD | PHS SW TCH EN 25 | 5 026
RER s AUD | P_PERI PHERAL DET 27 | 5 o 28 USB EXTD OC L o 7 e
19 7 OO} AUD 12C I NT L 29 | 5 o} 30 HDA RST L ) 7 19 69
Enabl €) 4 7 qop AUD GPLO 3 31 15 ols2 HDA_SYNC am e —=PPLVBRIVS_SO_AUDI O ;,
72 49 7 (OO} SPKRAMP_| NR_N 33 0 O34
72 40 7 (OO} SPKRAMP_| NR P 35 1 5 ol 36 ¢ PLACE_NEAR=J4700. 26: 1. 5mm PLACE_NEAR=J4700. 34: 1. 5mm
PLACE_NEAR=J4700. 23: 1. 5mm 1CA70 1 CA7
7101 ¢ 38 — O, LUF = 0, 1UF
0. 10F ;4 ;O
e.xég?r 51650862 | @ 20
201

SYNC MASTER=( MASTER SYNC DATE=( MASTER
™

Left I/O (LIO Connector

DI RG, NOVEET sz |
d} Appl e | nc. 051- 8467 | D
® 3.3.0
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_ RO BYPASS=UAB00. 15, 16:5
- =PERR_S3_ DER BYpASs 0. B0paLs2UTBbo. 35: 34: 5 mm
) 48 OOiL 1 C4801 |+ 4802 1C)4803
J— 1008 —— — QlUF G I — %00
L4800 62 2| |2 %R 2 %Y 2 2
0. 22UH 603 201 201 201
oaos- R4805 is for rail discharge. G.137 may cycle PMOS to
T = recover fromcard error. Of duration is 100ns and card
_ . vol tage nmust be less than 0.5V for at |east 1ns per spec
PR3V EADER AVDD BYPASSSULB00. B¢ Bn8shs00. 11: 12: 5 nm
—mﬁﬂ pLvY Keep this net short!  ppavs swsD pwR
A .
4814 1 C4804 [+ C4808 N TEES:
touF L L gl hur T L6 1uF OM T_TABLE RA805 e 2N CRI TI CAL
62V T T, 8% T, 8%y M C4807 1 1 CA805 [ TS ~ J4800
85 %t %t NC 2.2k —— =0 1UF -~ 2% Max Current = 250 mA SD- CARD- K16
ol~| 24lQ :T < R4812" 62T o &3V ipeow FRTTH
10K 402-1 201 2201 3
\8/ ~Q- > 00 o |vss
= 2 2 § 1/ 20W 96 |vss
R4807* > a 201, 27 SD_CLK ED P
10K = - SD_CMD ED YN
280 o 10qory_USB_SDCARD N 4| o 8_41%92 po| 25 20 - SD_D<0> 12 | pato
201, o0 10g@y--USB_SDCARD_P 5 |op N p1| 27 07 SD_D<1> 45 |oat1
GL137 _GPlOL 28 | o1 p2| 22 0 SD_D<2> 13 | oar2
NO STUFE CRI TI CAL pa| 17 07 SD D<3> 15 | coroats
N G137 CLK12M X1 8 | x1 pa| 16 07 SD _D<4> 19 3 | pata
R481%9K NO STUFF G137 CLKI2M X2 9| % ps| 18 01 SD _D<5> 210 | DATS
9
w23l RAB03 GL137 RREF 6 | reer oo — 5D e 125 | oate
201 1 2 D7 07 SD D<7> 13 o | par7
2 Y RA806! G137 RESEFT L|:|: 114 EXTRSTZ* (I PY) Kl 24, SD CLK_R i: O | cArD_DETECT sw
1 VW 715 NO_S U (1PD) SD we| 2 : SD_WP O | CARD_DETECT_GND
= 402 1% 48 26 1 19 5 | WRi TE_PROTECT_sw
CRI TI CAL e 0. lUF (1PD) S T2 voo -
201, (1PY) Pl 1 3&.137_PDMOD 2
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
1M2 - = R4813* R4804 9 5 |sHD_PIN
10 GND THRM_PAD 19{,& ) ) 20| o|sHo PN
B NCXX'NC 1 e A AVAY -
ot LRt A 8 = i |, 0O STUFF L =
NPO- 236 2 2 %‘rﬁﬁl-ooe C TR vl 516- 0237
201 201 1 —_— 3
3 = N - °¥p
= = PDMOD:  POAER DOWN MODES
O D|3 NC = DI SABLE ( DEFAULT) =
SSI\/BNS94 = 10K LOW = POVER SAVI NG MODE ENABLE
B :i’: 10K HI GH = REMOTE WAKE UP ENABLE
s
5(G” Sz
1 I SDCARD RESET SDCARD PLT_RST

800 ,bl¢
T
sorse3 | Kh
—
E M
2[G7 sty
25 [T SDCARD PLT RST L

SYNC _MASTER=( VASTER

TTILE

SecureDi gital

d} Appl e I nc.
®
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Card Reader
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8 7

NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

(EXCARD PR EN) s P1 P10 F%ég 9 10 7 P60 PM G2_EN -
30 SMC _RSTGATE L P11 LGA- HF P61l KI2 gy s NC
sy ALL_SYS PWRGD g A2 P12 (1 0F 3 P62l KIl g 5 NC
s RSMRST PWRGD g 813 P13 PO3| 112 gy
NCx—ebi1 P14 M T_TABLE Poa K13 g '~ SMC_ADAPTER EN oo oo
1 o PM RSMRST_ L @=—Cl3 [P15 P65l J10 guu % NC
e oot | WP_VR _ON e—Cl2 |P16 P66 SMC_PROCHOT_3_3_L a0
1 O PM PWRBTN L @— D10 P17 P67| HI2 g SMC BIL_BUTTON L am
. _SMC_P20 @—D13 P20 P70[_NL SMC_CPU_| SENSE 4
NCx—am—ELL P21 P71 1 SMC_CPU_VSENSE a2
NCx—gu—D12 {P22 P72 _Lm_.% 30
NCx—egm—FLL P23 P73| N1 g SMC_GPU_VSENSE am *
30 P24 P24 P74 N_| SENSE a3
NCx—gm—EL2_[P25 P75 SMC_PBUS_VSENSE P
2 _SMC_BMON_ MUX_SEL @—F13 |P26 P76| N3 SMC _BATT_| SENSE am «
NCx—em—EL0_|P27 PT7| L12 e SMC NB M SC | SENSE s
68 40 19 7 LPC_AD<0> P30 PBO| A7 g  SMC WAKE SCI L~ ;o
68 40 19 7 LPC AD<1> P31 PBl{ B6 g 5 NC
68 40 19 7, LPC AD<2> P32 PBZL‘&@ 7 19 40
C waowi @y LPC AD3> = gy BT IP33 P83 LPC PWRDWN_L 710 0
68 40 19 7 @%‘ip&t PBAL‘M@ 7 36 38 39 40
2 LRESET_L P35 P85\ B5  gm SMC_RX_L Q) 7 % 3 3 40
o8 25 [T LPC CLK33M SMC > D7_|P36 P86 _C6 g ((OC) SVB_MGMI_ CLK =
ww@y LPC SERIRQ g g D6 P37 P90 SMC_ONOFF_L 739 a6
5 7 (M) SMC _HDD TEMP_CTL - D4 |pao Po1 SMC BC_ACOK 79 37 39
5 7 O SMC_HDD OOB _TEMP - A5 P41 P92] SMC PME S4 L 39 a5
n@> SMVB_MGMI_DATA (QQ) o= B4 P42 Po3|_Gl - PM SLP_S3_L a7 10 %0 57
s (T} SM5_ONOFF_L &AL |Pa3 PO4| HA g PM SLP_S4 L a7 s
X 2 |Paa P95 PM SLP_S5_ L 19
%)E - B2 |p4s5 pos| F4 - PM CLK32K SUSCLK am 7 oo
9 SMC _GFX THROTTLE L 1 |pa6 PI7| Fl gy (OC) SMVB_0_SO0_DATA D«
w@m—SMC SYS KBDLED o, 3 P47
40 39 38 36 7 SMC TX L &— & P50
039 38 35 7 [T SMC RX L - F3 [P51
n@>—SMB 0 SO CLK ~~ (QOC) qugp E4 (P52
( DEBUG_SW 1) « _SMC_PAO - M3 |pao ,.%ég? 107 PEO| K1 . SMC_CASE_CPEN am =
( DEBUG_SW 2) 3 _SMC_PA1 - NL_|PA1 LGA- HF PE1[ J3 - SMC TCK QM) 7 %0 40
25 PM SYSRST_ L PA2 (2 OF 3) PE2|_K2 - SMC_TDI ) 7 0 @0
s @m—USB DEBUGPRT EN L (Q0) 4 M |PA3 PE3|[_J1 - SMC_TDO 739 a0
§ M _EVENT_L PAd OM T_TABLE PEA| K4 - SMC_TNS PR
B . W FI_EVENT L PaS pro|_Ks . SMC_GBH_POMERON Ly
D B BATLON L (O e pr| 06 4  SMCSYSLED
PF2| M - SMC LI D QY 7 %0 46 4
- B8 |PBO PF3|_L5 DU
o @m SMC RUNTIME sa L "oy PRl 15 x NG
s D SMC_ODD DETECT > B9 _|PB2 PF5[_N4 - SMC_MCP_SAFE_MODE fles
s T} SMC SLPS5_L - Al0 |PB3 PF6L_L4 - NC
( EXCARD_CP) . _SMC_PB4 - c10_|pea PRl M g NG
%—qm——B10 IPB5S
( EXCARD_OC L) 3 w‘_cu_l:% POOLME_gu—xNC _ | NT
wD—SMC GEX OVERTEMP L~ g A1l IPB7 zg SVB BSA DATA =
5 @ SMC _FAN O_CTL - Gl1 _|poo P&|_K7 o= (0 SMB_BSA CLK s X
9 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA a
9 SMC FAN 2 _CTL PC2 PG5|_N6 ..(gx;) SMB_A S3_CLK ao »
% O SMC_FAN 3_CTL - H13 |pc3 PGB|_MZ SMB_B_SO_DATA n
5 SMC_FAN O0_TACH pca PG7|_L6 * -(gx;) SMB_B _SO_CLK o -
s D SMC _FAN 1_TACH ’e G2 |pcs
s SMC_FAN 2_TACH Hi1 |Pos PHo 2% .'?mp »
« > SMC_FAN_3_TACH . 113 |pcy . E2 - oo >
e
oD SMB X AXIS o oo o s g "C SMC PHB -
» D SM5_Y _AXI S - N9 [PDL PH4| B3 @=—> NC
39 Z (| PD2 PH5| 4 —w—X NC
w SMC_ANALOG | D Pos
39 SMC_NB_CORE | SENSE PD4
A woD—oMo NB DDR ISENSE 5 W lPos
s D SMC_ADC14 - K9 |PD6
42 30 [T SMC_ADC15 > L7 |PD7

s _PP3V3_S5_AVREF_SMC
2 s =PP3V3_S5_SMC
OM T_TABLE
C4902 1 C4906
22UF - . 1UF
200 — %
X5R: ceggt 2 g\ll

NOTE: SMsS | nterrupt
If SMS interrupt

H8S2117- R:
(SMC_PECI )

( SMC_PECI _VREF)
( SMC_PECI _VSTP)

is not used,

% 10 [ SMC_RESET_L >3 RES
A3
A2

can be active high or

pul |

BYPASS=U4900. ML2: L9: 5 nm

0 _SMC_XTAL

BYPASS=U4900. E1: D2: 5 mnm

0 _SMC_EXTAL

| ow, renane net
up to SMC rail.

SMC_VCL
C4907 1
o~ o —
5| &g o 3 0- 474,
CERM X5 1 2
AVCC VGG VCL AVREF 0
L R4909'| ['R4901
REPY s T 10K S 3 1K
LGA HE 1/2 20w
(3 & 3) 201, 5201
MDL| Dl g SMC_MD1 7 a0
OM T_TABLE Ny ; SNC_KBC NDE <
XTAL
EXTAL NM [_E3 g SMC_NM am e
ETRST|_H3 g SMC TRST L am- o
Avssl L9 NO STUFF
IR4902 |'R4998 |'R4903
VS 10K 10K 0
o d XW1900 ;é‘éow ;é‘éow ;é‘éow
149 SN 2201 2201 5201
2 1
GND_SMC_AVSS . 4 43
accordi ngly.
SYNC MASTER=K16 M._B SYNC DATE=06/01/ 2010
i
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SMC Reset "Button", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
=PP3V3_S0_SMC
w0500 =PP3V3_S5_SMC .
» =PPVI N_S5_SMCVREF
Deskt ops: 5V 1 1
Mobi | es: 3. 42V Q61 060
C50201 - © 11REJOOO 50w 2/%0w
G T " w010 Phow 2261 RA TO SMC
CERMIBER 2 VREE- 3. 3V- VDET- 3. 0V 2%1 ¢ SMC PROCHOT 3 _3 L qoym 3
SMC_TPAD RST_L SRIFY  Goon3048  RESET* g SMC_RESET L o 6
w7 1030 7 [Ty SMC_ONCOFF_L MR PP3V3 S5_AVREF_SMC ., 15280
SMC_MANUAL_RST_L 4 JoeLay REFOUT| 8 R WETHES: 1 - DVB53DOWV
oM T G\D Tﬁl@" CPU PROCHOT BUE 2|6 ||: SOT- 563
IR5001 1 ~ o| OM T_TABLE {
9, GO 1L Shge . 1503 TO CPU R5062 %
2 T ——z X o6 14 10 PROCHOT L 3. 3K ROCHOT 5 A E060 s
¥ Gg%g 2 zzg)l{’ 14 10y CPU L2 CRU P LR P 260 W :
1750w SOT- 563
0P or* BOTTOM si GND_SMC _AVSS 39 43 44 o
N DTH=0. 1 GR| g059
MR1* and MR2* nust both be |ow to cause manual reset. NeEKV -4 mm o NVBNG 7 FEAPE
Used on nobiles to support SMC reset via keyboard. — SO1S63 =
NOTE: Internal pull-ups are to VIN, not V+.
s T g2
Debug Power "B " = =
ug rower uttons SMC Al i ases w0 - PMTHRMIRIP L
omT @ SMC LCDBKLT | SENSE — SMB X AXIS o 3jo, gog,g
R5014 - W%%ANRELSENSE — SMB_Y _AXI S o | SSVBNG7FEAPE
5 oML H
1/ég\§/v = MC HOD | SENSE — SMB Z AXIS o ot
S 5
SI LK_PART=PWR_BTN S| LK_PART=PWR_BTN “ il RREG | SENSE = SMC ADC14 oD * 3
PLACENENT NOTES: SMC ICDBKIT VSENSE  — SMC ADCLS @D = - 1 SMC_THEMIRL P am«
= Place R5014 on TOP side ww SMC I\/CP "CORE | SENSE SMC_NB_CORE_| SENSE w
Place RS015 on BOTTOM si de . SMC_NCP_DDR | SENSE SMC_NB_DDR | SENSE w SMC Pul | - ups
.+ SMC_1V5S3_| SENSE SMC_NB_M SC | SENSE w _PP3V3 S5 SMC
— o 40 39 8 _—
TP _SMC ANALOG | D — SMC ANALGG I D oD > 001
. . TP_SMC_GPU_| SENSE SMC_GPU_ | SENSE 5 ., _SMC_PAO 100K 1 2
SI\/C CI’ yst al O r cul t SVE I\/CE’ VSENSE _ SMC GPU VSENSE ; SMC PA1 5007 100K1m2 5% 1720W M- 20T
** WRKE BASE=TRUE oD = +» _SMC_PB4 5088 10K LANAZ 5% 17 20W K 20T
5% 17Z20W 20T
R5010 910 » @ SMC GEX THROTTLE L — SMC | G_THROTTLE L o - -
w SMC XTAL 1,2, 2 SMC XTAL R 112 e a0 0 7 _SMC_ONOFE_L R5070 10K 1,4 2
b | a0 SVS | NT_L — =SMC SMS | NT 3 w357 SMC_LID R5071 100K 1 5 5% I720W M 20T
50 OHyARE BASE=TROE = < AN/
1/ 20W CRITI CALi E?% - = s 567 SMC_TX_L R5073 10K LAAALZ ’:::n T720W  NMF 20T
0 20, oc?le(%:. 201 o MCP_WAKE _REQ L = SNC GOH PONERON L oo o i 0 %0+ SNC_RX_L 5074 100K 1 A2 o 720w ZFF 70T
- - = %% 20T
5X3.2-SM 11 w37 SMC_TMB R5077 10K 1 2
2 Y
SN EXTAL 11?:’5 R5096 1507 _SMC_TDO 28;8 LOK 1 \ATz o TTZ0WTWE 20T
’ N 130 7 SMC_TDI 10K 1 5 5% 1720W 70T
15 39 SMC_MCP_SAFE MODE 1 N 2 MCP_SPKR o v Ve TR 080 10K 1m2 T IOW—F—OT
fi = /’\%_BW 5% 1/20W WNMF 201
20 201 s _SMC_ODD DETECT R5040 10K 1 2 |
» SMC BIL_BUTTON L 5081 10K 1,2 5% I720W W 201
. w3707 SMC_BC_ACOK R5087 470K 1 p 5% I720W W 20T
DP_PWR: SO 3
BE D s _SMC_GFX_OVERTEMP_L R5094 10K LAAAZ o
R5820 1000 _SMC_G3H POWERON L R5098 100K 2 \/\Ar2 27 17207 W 20T
58 39 19 7 [T PM SLP_S3_L 1,\/\/\/2 DP_P EN 5% 17 20W NMF 20T
DP_PWR SMC 5% — —DP _PWR EN o SMS_ I NT_L R5093 10K 1 2
R5821 M T ” “ NN~ 55T 70w 20T
o > SMC SLPS5_L 1 w: PP3V3_WAN F
5%
120w PUR NO STUFF
S | 2“0%0 DPT?sozszrvc a7 WFI_EVENT_L R5089 10K LAANA2
Y 1 5% 1/ 20W M- 201
yst em (S eep) LED G rcuit 103 qom—SMC_DP_HPD_L 1%2 DP_EXT_HPD L o » =PP3V. Pl
5%, PLACE_NEAR=QR441.2:5 mm R5076
, =PP5V_S3_SYSLED 1 v SMC PIVE SA L 100K A AAA 210w
Sl e, Unused Pi ns
1 1
R5053213_ R5030 SMC Pul | - downs
1/15w 1/15w » rm>—SMB_ONOFF L :—M=9{\¢GF L
Mavk, [ | 02" - s = 10 _SMC_ADAPTER EN 52832 10K 1,002 -
, _SMC_CASE OPEN 10K 1 o O% 1720W 20T
SYS LED ILIM w0 SMC_SYS KBDLED TP_SMC_SYS KBDLED ° - mso““ T 20W W 20T
SYS LED L_VDI V » mm>—SMC_FAN 1_CTL — TP SMC FAN 1 _CTL 1020 _SMC DP_HPD L R5090 100K i A 2
SiL TP_SNC_FAN 1 TACH — "S\VCEAN L TA NN rzow 7o
R504372K1 VAKE BASE=TRUE = CH oD L
8% 6 5 i Mo SMC_FAN 2_CTL = NCSMCEAN 2 CTL
2 D B E -
b5, B S| |(_)30 NG SMC EAN 2 TACH  — SMC FAN 2 TACH o -
SYS LED L {4>| _@ &b = A00LV — SMC FAN 3 CTL — No SNC FAN 3 CTL SYNC VASTERZ(KOO M.B SYNC _DATE=(03/01/2010
— SOT- 563 — ) = e:
o @ NG SVC FAN 3 TACH . — "SMC FAN 3 TACH o SMC Suppor t
S » m—SMC_RSTGATE L = P _SMC_RSTGATE L CB Appl e Inc. 05 8467
. 2 8 » > SMC_P10 — TP SMC P10 ® 3. 3.0
L - D SMC P20 _ TP SI\/C szug NOTI CE OF PROPRI ETARY PROPERTY:
— THE | NFORMAT| ON_CONT; S
» m—SMS SYS LED L SYS LED ANCDE om0 Mo SMC_P24 — TP S\C P2a PP ETAR MRV G RoHEE B IrEr 1 v
I TO MAINTAIN THI S DOCUMENT | N CONFI
» [ SMC PH3 :M=Fﬁ Il NOT TO REPRODUCE CR OCPY I T | DENCE 50 OF 110
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L PC+SPI

Connect or

CRI Tl CAL
LPCPLUS
J5100
55909- 0374
M ST- SM
s 7 =PP3V3_S5_LPCPLUS 31~ 32
s - _=PP5V_S0_LPCPLUS ~
4 ol2 - LPC CLK33M LPCPLUS am 7 s e
o0 39 19 7CES IEEE ﬁ(lb —— 0 0l gt I[Eccf ﬁ? B 7 19 39 0
69 39 19 7. > —— 5 i > 719 39 69
< -—— gg PR o d <D
s0 a1 7 SPI _ALT_MOSI - 9 5 ok - SPI ROM USE_M_B D 7 0 48
wa- SPL_ALT_M SO PAEEETI DY D SPI_ALT CLK 7 a1 69
e 157 rmy—LPC FRAVE L DL Do PR SPI_ALT CS L 7 a1 60
w107 o PM CLKRUN L 0 0% quap | LPC SERIRO a7 e
w0 2 7 oo SMC_TMB PEEEY] Dy T '____' LPC PWRDWN L am7 e
2 7 o LPCPLUS RESET L DT D ECl S SMC_TDI oo 7 % o
20 39 7 om—SMS_TDO 210012 SMC_TCK oD 7 % ©
7 m>—SMC_TRST L - 250l g | SMCRESET L oo 7 50 40 51
w0 7 @om—SMS _MDL - L] DN E SMC_NM oD 7 %
1039 3 7 oy SMC_TX_L - 2001 o [ SMCRXL oo 7 56 %0 40
29 § 5130 - LPCPLUS GPI O oo 7
33 M\ _34
N\
516S0573

SPI

Bus Series Term nati on

SPI _ALT M SO ; 4 6
SPI _ALT_MOSI ; 4 6
SPI _ALT CLK ;46
SPI_ALT CS L ;m 6
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R5128 |'R5127 |'R5126 |'R5125
0 47 47 47
5% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w
2201 2201 2201 2201
R511510 R541720
50 19 T SPI_CSO_R L 1 2 6o SPI _CSO_L 1 2 SPI_MBCS L oo 8 o0
lliﬁoﬁw 1/50/W
R51]5 11 i R54]7 21 i
5 19 [T SPI_CK R 1 ,vy\/z s SPI _CLK 1 ,vy\/z SPI_MB CLK oo 8 o0
5% 5%
1720w 1720w
R5115 12 1 R5417 22 %
o 19 [T SPIL_MOSI _R 1 /5% 2 s SPI _MOSI 1 /5% 2 SPI _M_B_MOS| s RaR
1, w 1, w
B 1 R5123 t
o 19 (M) SPI _M SO 1 Y 2 SPl_M.B_M SO am e e
1770w
1
« =PP3V3_S0_DEBUGROM
EFI _DEBUG EFI _DEBUG
= = EFlI _DEB
R5101' ['R5103 C5101
0 0 0. 1UF —— d EFI _DEBUG
5 5 .
1/ 2%‘@/ ow 8By cC
2015|5201 154 U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA g
DEBUGROM _E1 2k
6 = JGROM
A NO STUFF NO STUFF 7 wcm TICALsai 6 =1 2C DEBUGROM SCL_qrm«= SYNC. VAGTER=RO0 M5B SYNC. DATE=04/ 08/ 2010
R5102* 'R5104 —9 E0/ NooL L se e
04 S0 vss LPC+SPI Debug Connect or
1/ zgx\? Eé‘éow 4
M, 1, % d} Appl e | nc 051- 8467 | D
8 3.3.0
Wite: OxAC OxAE J_ NOTI CE OF PROPRI ETARY PROPERTY:
Read: OxAD/ OXAF = THE_| NEORMAT] ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
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8 7

6

=) 4

3

2

1

MCP89 SMBus " 0"

» =PP3V3_S0_SMBUS MCP 0O

Connecti ons

SMC

1 Oll

SMBus Connecti ons

—PP3V3 SO0_SMBUS_SMC 0_S0

SMC "Battery A"

.« =PP3V42_ G3H SMBUS_SMC BSA

SMC

U4900
( MASTER)

SMBus Connecti ons

Batt ery Charger
1 SL6259 - U7000
(Wite: 0x12 Read: 0x13)

s SMB_BSA CLK — 7o 7 SVBUS §¥EUESA ScL = =SMBUS_CHGR SCL 0
s SMB_BSA_DATA — 7, SMBUS _SMC BSA SDA — =SMBUS CHGR SDA s
—  MAKE_BASE=TRUE =
J | L
Battery
J6950
Batt er Yy (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) __ —SMVBUS
Battery LED Driver - (Wite: 0x36 Read: 0x37) = BALL St -
Battery Tenp - (Wite: 0x90 Read: 0x91) — =SMBUS BATT SDA a9
L

NO STUFF NO STUFF
1 1 1 1
MCP89 R5200% ['R5201 | | P8545 (lBkI t) SMC R5250°) ['R5251
U1400 - 556 o U970 4900 5% S0 o
( MASTER) j}@’ % (Wite: 0x58 Read: 0x59) ( MASTER) ﬁw
12 2 1 2 12 2 1
o 15 SMBUS MCP 0_CLK — =12C BKL_1_SCL o . SMB 0_S0_CLK — = SVBUS SMC 0 S0 SO |
D WAKE BASE=TRUE =
o 10 SMBUS MCP 0_DATA — =12C BKL_1_SDA o . SMB 0_SO_DATA e S 9 so soa ]
VARE_BASE=TRUE = — NAKE_BASE=TRUE
I| L I|
DPI 2C: SMC DPI 2C: SMC
DPI 2C: MCP ARRE
XDP Connect or R5241 R5242' ['R5243 I nternal DP
J1300 AU s J9000
( MASTER) N j{}lévz % (See Tabl e)
1/ 20W
» =1 2C_XDP_SCL = Pt 412G TOON Sl — =12C TOON_SCL -
15 =1 2C XDP_SDA = DPI 2C: MCP n12C TOO\I SDA = =1 2C TCON SDA 7 50
, R5240 .
2 1
M (* = Multiple options)
Vref DACs i | nt ernal DP K16 ko9
U3900 201 Sansung LGD | Samsung LGD AUO
(Wite: 0x98 Read: 0x99) Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N Y * Y *
Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N *
» =1 2C VREFDACS SOl — DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N
» =1 2C_VREFDACS SDA —
' SMC " A" SMBus Connecti ons
Mar grn Cont r ol NOTE: SMC RMT bus remains powered and nay be active in S3 state
U3910 -
C (Wite: 0x30 Read: 0x31) - ZPP3V3 S3 SMBUS SMC A S8
=1 2C PCA9557D SCL  —
B = SMC RB270!| |'R5271 Left 1/0O Board
_ e oar
» =1 2C_PCA9557D SDA — 2900 1K 34700
| ( MASTER) v ign‘lévz 220?"‘” (See Tabl e)
EFl Debug Seri al M Key » SMB A S3_CLK — = SVBUS SMC_A S3 SCL| — =l2Cc LIOsa
uU5101 J4700 (LI O Conhect or) s SMB_A S3_DATA =10 SNBUS SMC_A_S3_SDA = =12C LI O SDA 737
(Wite: OXAC/ OXAE (Wite: 0x72 Read: 0x73) . VAKE_BASESTROE .
Read: OXAD/ OXAF) |
=1 2C DEBUGROM SCL. — =12C M KEY SCL o
0 =1 2C_DEBUGROM SDA _— — =12C M KEY_SDA Left 1/0O Board
T T ALS - N A (Feature Renoved)

Fi nstack Tenp -

(Wite:

0x98 Read: 0x99)

SMC " Managenent

» =PP3V3_S5_ SMBUS_SMC MGMI

SMC

U4900
( MASTER)

22 SMB_MGMI_CLK

R52901
33§
1 i%’fz 2¥é1ow

22 SMB_MGMI_DATA

— 70 SVMBUS SMC MGMI_SCL
— NAKE_BASE=TRUE

— 7 SVMBUS SMC MGMI_SDA
— NAKE_BASE=TRUE

SMBus Connecti ons

The bus fornerly known as "Battery B"
1R5291
2. 0K
Track (!oad
J570
(Wite: 0x90 Read: 0x91)
=1 2C TPAD SCL 7 a6
=1 2C TPAD_ SDA 7 a6

MCP89 SMBus " 1"

» =PP3V3_SO_SMBUS MCP_1

Connecti ons

SMC

B" SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC B SO

NO STUFF NO STUFF
MCPS89 R5230'| |'!R5231 SNC R5260' |'R5261 CPU Tenp
2. 0K 2. 0K 4. 7K 4. 7K .
uU1400 1 28% % 0w U4900 1 zﬁ;@ i,Z%OW EMC1413: U5515
B (Wite: OXEO Read: OxE1) ( MASTER) (Wite: 0x98 Read: 0x99)
201, 2201 201, 5201
es 10 SVBUS MCP 1 CLK s SMB_B SO_CLK = 1 SVBUS < SVBUS SNC B SO_SCL — =12C CPUTHVBNS SCL ..
VAKE_BASE=1RUE =
es 10 SVBUS MCP 1 DATA s SMB_B_SO_DATA — 1 SNBUS SNC B _SO_SDA, — =12C CPUTHVENS SDA ..
VAKE_BASE=1RUE = MAKE_BASE=TRUE =
] ) 1
| R5235' |'R5236 |
MCP89 SMBus 1 is slave port to 1 28% % 0w
access internal thernal diodes.
201, 2201
Anot her sl ave port is avail able |VCP Te
at 0x10/0x11l, probably not used. EMCL413: U5535
(Wite: OxD8 Read: 0xD9)
— =12C MCPTHVENS SCL ..
— =12C MCPTHVENS SDA ..
L
A SYNC VASTER=K99 M.B SYNC DATE=07/ 23/ 2010
K16/ K99 SMus Connectl ons
d} Appl e I nc.
NOTI CE OF PROPRI ETARY PROPERTY:
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7

6

3

2

. - PPVCORE S0_CPU

« » _PPVCORE SO

CPU Vol tage Sense / Filter

X309 R5309
) 2 CPUVSENSE_ I N A4 53K SMC_CPU_VSENSE g, -
PLACE_NEAR=L7400.2:5 MM 1/12‘7/0uw
\E 1 C5309
00 L g 50F
T &
X5R
201
GND_SMC_AVSS 40 10 15 a0

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

NP XW5359 R5359
il 4.53
L 2 MCPVSENSE IN A4 53K SMC MCP_VSENSE gy w0
PLACE_NEAR=R7525.2:5 MM 1l12‘7/0uvv
W 1C535
20 L 0. 220F
T, 8%
X5R
201
GND_SMC AVSS 4 40 45 46

Pl ace RC close to SMC

PBUS Vol t age Sense Enable & Filter

% [my— =PBUSVSENS_EN

6315
NTUD3169CZ
SOT- 963

N- CHANNEL 6

PBUSVSENS _EN L

.
2 G l_‘

Enabl es PBUS VSense

di vi der when hi gh. J_

3

R5316*
100K

1%
1/ 20W
201,

PBUS_G3H VSENSE

o

PPBUS_G3H

50 8 7

R5315!
100K

1%

1/ 20W

201,

P- CHANNEL

PBUSVSENS_EN L_DiI V

PPVOUT_SW LCDBKLT

63 60 7

XW5310
SM

1542 LCDBKLT VSEN

PLACE_NEAR=D9701.2:5 MM

281, RTHEVENIN = 4573 Chns
SMC_PBUS_VSENSE gy 0

8' 10531
9KS L g 22UF
— 0%
20W 5 8%

X5R

L_¢ GND_SMC _AVSS 35 40 43 44

Pl ace RC close to SMC

39 40

= DIVIDER 1/22

DDR3 1V5R1V35 Current

s =PP3V3_S3_1V5S3I SNS

Sense / Filter

o 1 C513§:0
Vi - (é)fj“éwu
U5360 5 R5365
1 NA210 453
o mm—LSNS 1VE_S3 N shn  scio aur I SNS 1V5S3_| OUT 4 23 SMC_1V5S3 | SENSE  pomy o
. 1/]2/W
ro > LSNS V5 S3 P sl g0\, R GAI N: 200X ¢ _|*c5365
@D SCALE: 0.4A | V T 29“
EDP Current: 7 A ~ MAX VOUT: 3.5V 53k
C Max vdiff:  13.0 nv (CLI PS AT 6. 6A) GND_SMC_AVSS 0 10 11 o
WF: Verify SO DI MM current! PLACEVENT NOTEs:
= Pl ace close to SMC
(For R and ©
AirPort Current Sense / Filter
, _=PP3V3_S3 W.AN SNS
o 1C5137FO
v 7 Lot
U5370 2 55k R5375
1 NA210 453
2o > L SNS_AIRPORT N slin © 'sC70 ~cur I SNS PsvwWAN | our 14 23K , SMC WAN I SENSE gy o
1 . 1/]2/W
o L SNS_ALRPORT Pl 00\, R Gai n: 200x " |rcs375
@D Scal e 0.25A / V T 29“1,
2 MAX VOUT: 3V £
(CLI PS AT 0. 825A) GND_SMC._AVSS 1 10 11
EDP Current: 0.727 A? PLACENENT_NOTEs:
Max Vvdi ff: 14.6 nVv = Pl ace close to SMC
WF: Verify Airport current! (For R and O
HDD Current Sense / Filter
s =PP3V3_SO_HDDI SNS
m 165380
9 T, W%
U5380 587 R5385
I'NA211 4,53
7= == rmy— L SNS_HDD_ N shiv © 'sc7o " aur LSNS PSVHDD 1 QUT 1% S3% o SNC HDD ISENSE oy
- 1/]2/W
1+ 20 L SNS_HDD P sl (5007 vy FEF GAI'N: 500X "j#" |cs385
@D SCALE: 0.667A / V I 29“1,
~ MAX VOUT: 3. 54V xR
(CLIPS AT 2.2A) GND_ SMCAVSS w1 10 e ue
EDP Current: 1.2 A? PLACENENT_NOTEs:
Max Vvdi 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 165390
o T, W%
Us5390 by R5395
I'NA211 4,53
o D ISNS LCDBKLT N 5|in ' Sc0 ot ISNS LCDBKLT tour 14 3% SMC_LCDBKLT_| SENSE gy 4o
%
- I SNS LCDBKLT P 4w rer GAI N: 500X 1/;\§§w 105395
M———2 M (500v/ V) 1 L o5o0r
oo SCALE: 0.2A/ V T %j:}’
N PMBL ¥EVAT 3: 88X i

EDP Current:
Max Vvdi ff:

?2?? A
??? W

WF: Verify LCD backlight current!

PLACEMENT_NOTEs :

Pl ace cl ose to SMC
(For R and ©

GND_SMC_AVSS 35 40 43 44

Wﬁ A
Vol tage & Current Sensin

TENNG NOVEER g |
d} Appl e Inc. I,!gsi 8467 1D
S 3.3.0
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THE | NFORMATI ON_CONTAI NED HEREIN | S THE

P RI ETARY P ERTY_OF APPLE COMPUTER, | NC.

THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 110

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

43 OF 74

8

2

1

WWW . AliSaler.

om



DCIN (AMON) Current Sense, RMJX & Filter
| SL6259 Gain: 20x MCP MEM VDD Current Sense / Filter
R15§‘6|8<1 ., _=PP3V3_S0_MCPDDRI SNS
o > CHGR_AMON 1 2 N_| SENSE w
1%
D Sense R_R7o20 ' oM chargeng ORI | 5ag7 C54001
Val ue: 20 nOhm 133K< L 5 0068UF 0. 1135 pu—
MAX VOUT: 1.24V Wi T, %’EECV' 6'58\5{2 4{:,90
402
’ [ MCPDDREET_KELVI N 1, N scros
G\D_SMC AVSS V™4 MCPDDR SENSE ANP
LI TR S22 30 40 43 44 2 MCPDDRFET_SENSE E1 NV
PLACEMENT_NOTEs : oo 4
Pl ace close to SMC
(For Rs and C) R541001 )
o 1 R5411
201, = 5%
1/ 20W
MCPDDR _SENSE_E 201p
. NOSTUFF
Battery (BMON) Current Sense, MJUX & Filter L caL 16543
For engineering, stuff BMON: ENG 2 %{IZQ(QM:V_ YAE > 20%,
. =PP3V42 G3H BMON | SNS For production, stuff BMON: PROD T 581
A\ 1 MCPDDR SENSE B |
PLACEMENT_NOTE=PI ace near sense resistor 1 BN ENG - BMON. ENGl CRI TI CAL &
o s 8514{)%8 C5415£F9__ BMVON: ENG 3 35@3%5
Vi pum— 95 g, —— .
Charger/ Load side 2 é \J Giﬁ‘g U5413 MCPDDR SERNSE C 2 Vly/v_—@sm MP_DDR | SENSE °
A i NC7SB3157P6XG 1 WY 15435
@ CHGR CSOR P 5|y cur|6 | BVON INA QuT il S0 sale SMC_BVON MUX_SEL = R5412 Gz LD 0200
BMON: ENG 3 1 SL6259 Gai n: 36X &% PLACEMENT_NOTEs: T2 9%,
C nsjmw—wlw(loo\//v)l{l: 1 GAI N 100X 2| oo ols | S 13 Gain: : ox Msi ‘é"z Pl ace close to SMC 2%
‘ SCALE: 1AV rRsa01 | A2 rn: (For R and Q) D AVSS 55 0 5 10
Battery side QD MAX VOUT: 3. 00V 3 300K
. . 4 —
NOTE: Monitoring current from o (CLI PS AT 3. 3A) BMON AMUX_QUT L M 2o SMC BATT | SENSE o =
battery to PBUS (battery VER 1 BMON: ENG 120w 1 C5490
di scharge) across R7050 BMON: PROD IR5423 201 -1 0. 0033UF
= R5431 100K T, 8%
CHGR BMVON 1 O 2 Ieow Fol
s D 1
= h . . 1w 2 GND_SMC_AVSS 35 40 43 44
Sense R Rroso ' oM charger Gai n: 36X i PLACEMENT_NOTES:
Val ue: 10 mOhm -
s Scal e: 2.778A 1 V - .
Max Vdiff: 80mV Mo Vout: 2 sy [ R5431: PLACE_NEAR=U5413:2 mm (For R and O
Chi pset Regul ators Hi gh-Side Current Sense / Filter
¢ SPEVS_S0 CSREQLSNS VERI FY ALL RESI STOR AND GAI NS
. =PPBUS GBH R IN
CRI Tl CAL s "’W A %;’54&:7
R54921 I 60%y
0.002 Us402 2 R R5418
B W . ISNS CSREG N s|iy ' N&2L0 16 CSREG | QUT 1% 23K SVC CSREG | SENSE o
0ot 5 A\ 2—g—SNC CSREG | SENSE oo
$ leissscosrear ahw oo s L GALND 200X uidw i 5436
. =PPBUS G3H R OUT ( V) ! e
. SCALE: 2.5A 1 V Y ) _
~ MAX VOUT: 3. 352V 485 CPU VCore Load Side Current Sense / Filter
GND_SMC AVSS 45 40 41 s
PLACEMENT_NOTEs : R5471
= Place close to SMC « | MVP6_PVON 113 0K | SENSE w
(For R and © 1%
1 C5470
Ks L 0 068UF
PLACEMENT_NOTES : § 18y
i 4025 o5
MCP VCore Current Sense Filter s s ong & S ’
GND_SMC AVSS 4 40 41 s
R5416
. _=PP3V3_SO_MCPCOREI SNS - MCPCORESO_| MON A, SMC MCP CORE_| SENSEm «
] 1C5472
1 _gézzzup
T - g%UF N X'SRQI
" " 2 & 281
(Sense R "output") =J542191 S R5415 GND_SMC_AVSS 4 40 45 44
» > =MCPCOREI SNS_ N sl | NAELA s MCPCORE | OUT 1n QA 2 PLACEMENT_NOTES :
A . —MCOPOOREL SNS P e erlt Gai n: 100X .%w Pl ace close to SMC [SYNC VASTERCRO0 LB SYNC_DATE=04/ 08/ 201
- (100V/ V) . 201 (For R and O .
(Sense R "input") Scal e: 10A / V Current Sensin
GND MAX VOUT: 2. 38V .
s ' NOTE: Do not stuff R5415 and i |
ense R is R7525, 1nmGhm w . 051-8467 | D
Max Vdi ff = 24.8mv R7593 at the sane tine! Appl e I nc.
L 3.3.0
= NOTI CE OF PROPRI ETARY PROPERTY: T —
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CPU T-D ode Ther nal

._=PP3V3_S0_CPUTHVENS R5515

Sensor

FI XME: OFFGRI D

1,47 2 PP3V3 SO_CPUTHVENS R
5% BFFES: 22 T

1/’\%_8W VCLTAGE:%. 3V 1 C5515
201 UF
= 10 > CPU_THERVD P § - ggé%, resie’] |'rssi7
38R 10K 10K
C55211 Us5515 1120w %o
CPU Ther mal Di ode 2. 2N —— EMG1A13 = o
5 }1{2 2| pp1 THERM / ADDR|_". CPUTHVENS_THERM L
72 10gry— CPU_THERMD N 3o R T AL perTeL, 8 CPUTHVENS ALERT L
P 4 9 =12 HVENS _SDA a2
DRAM SSD Tenper at ur e DRAMIHVENS D2 DP2/ DN3 SNVDATA| C _CPUT] Addr: 0x98(W )/ 0x99( Rd
8 C55201_L 5 | o2/ DP3 smoLk |10 =1 2C CPUTHMVBNS_SCL . Addr: 0x98( W)/ 0x99(Rd)
CRI TI %Ll 1 2. Z}NHF; f— GND  THRM PAD
BC84%M>(XH 53‘5{2 6 11| PLACEMENT NOTE=Pl ace US515 near CPU
SOT732-32 L, DRAMIHVENS D2 N Local sensor for CPU Proximty
PLACEMENT_NOTE=PI ace 6501 near DRAMs bel ow MCP =
, =PP3V3_S0_MCPTHVENS R545735
1 AAA 2 PP3V3 SO _MCPTHVMSNS R
) B mm
1/5 A)W VOLTAGE=S3. Z«';\léﬂ:i;8 2 1C5535
201
%ot F Res36 ‘R5537
72 19 MCP_THMDI ODE P 2 & 15K 10K
@ - i ol o
szl | [ aRSs
MCP Ther mal Di ode 2. Zig%__ 12 = ? ?
2
201 DP1 THERM / ADDR] NCPTHNBNSfTHERMfL
72 10 @y MCP_THVDI ODE_N o CRUTHCAL oy MCPTHVBNS_ALERT_L
- MLBR THVDI ODE P DP2/ DN3 SVDAT, =1 2C_MCPTHVSNS SDA o @
DN2/ DP3 SMOLK =1 2C MCPTHMSNS SCL P
CRI Tl CAL C55231 GND  THRM PAD <
1 2. 2; 5:: PLACEMENT_NOTE=Pl ace U5535 near MKGEr: O0x98( W)/ 0x99( Rd)
BC84 2
8 SOor 32»32 2 }1{ Local sensor for MCP Proximty

» MLBR_THVDI ODE N

PLACEMENT_NOTE=PI ace 6535 near J9000
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8 5 4 2 1
D
C
.=PP5V_S0_FAN
.=PP3V3_S0_FAN
|
1
RS 6467 |:|:14A-CAP:l g%cﬂ B- 3H
R5665 Vi 'é@S
i 2812 1[5]5V_DC
+SMC FAN O TACH I .FAN RT_TAQ 2[ 0| TACH
1¥w 3 o| MOTOR CONTROL
R56 " NeEo
1
10/ % l\%%) 51850793
1/ 2 hal
Fv | L
201 2 T MBERAE | =
o TZTe . FAN_RT_PVWW
B -SMC_FAN 0 L« .
A SYNC MASTER=K99 M_B SYNC DATE=04/ 08/ 201
lacunl
Fan
BTG ONVEET = |
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| PD FI ex Connect or

| PD_3V3: S5
R533O

« =PP3V3_S5_TPAD

5%l/ 16W MF- LF
402

LG

CRI TI CAL

FF14A- 1‘1@}8“9&- B- 3H
TEaR- G

s+ =PP3V3_S3_TPAD PP3V
5o/ },%‘Q’ F-LF VOLTAGE=3. 3V N_| - H=0. 20nm N_LTNE_W DIF=0. 5 mm _O
c5700 1 1 ?
0.
%’@Milr w0 o SMC PVE S4_L 25
O
PLACE_NEAR=J5700. 1: 1.2? 4 O
= 72 41 1By USB_TPAD CONN P 505
7 47 7CES USB_TPAD CONN N 6
L5720 =1 2C TPAD SDA ; g
FERR- 120- OHM 1. 5A 7 'CD—— 55955 sl 1Dy
., PP5V_S5_LDO 1Y YY L2 PP5V TPAD FILT _10] 5
0402- LF VO Ay s @)TH: . PO 5 g o
PLACE_NEAR=J5700. 10: 1. 5MM
Cg;?llo 1 - 47 0 39 37 7 (TR SMC LID 12] 5
. 1uF 13
20% 14 o
i 2 o 10 7 T} SMC TPAD RST_L o
02
PLIACE_NEAR=J5700. 10: 1. 5MM 16 _:
s+ =PP3V42_¢3H TPAD 518S0794
c57201
0. 1UF
190
6.3V 2
an
PLACE_NEAR=J5700. 1%1. 5Mv
%’W
72 60 10qgry— USB TPAD P 4 (Y Y 13 USB TPAD CONN Py 7 o7 72
7 0@y USB TPAD N 1 (Y Y Y 2 USB_TPAD CONN N gy 7 472

c57321

100PF —— SMC_ONOFF_L ;16 40 a7
e i 2 1 SMC LI D
PLACE_NEAR=J5700. 620, S geas | _ SMCLID . smua
o 22 2[C5734 1 SMC_TPAD RST L, ..

PLACE_NEAR=J5700. 9%, 54mi00PF ——

=12C TPAD SDA ; . 4

=12C TPAD_SCl ;4 a7

o 23 21057351
PLACE| NEAR=J5700. 13%11. sMWPOPE ——

PLACE| NEAR=J5700. 12*11. $MWOPF —

PLACE| NEAR=J5700. 1%%*1. 5™V

1

ISYNC MASTER=K99 M_B SYNC DATEZOA, 08, 2010
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. =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ

NOTE:
ROM Wi

SPI : 41VMHZ&SPI : 62MHZ
R6150'| |'R6101 CRI Tl CAL 1R6151
iy g3k BRI v ok
v S e sl T Us 100 i
2 2 201 32MBI T 2
scoP
o9 41 [T SPI_M.B _CLK 6|scLK s/ sl |5 | SPI _M_B_MOSI
MX25L3205DMRI - 12G
OM T_TABLE
w0 n SPIL_MB CS L 1 e _
et SPL WP L o/ ace sa'si alf2 SPL_MB M SO mmy w: e
n D SPI ROM USE_M.B JHoLpr
SPI : 25MHZ&SPI : 41MHZ a0 SPI : 25MHZ&SPI : 31MHZ
1 1
I f D* is asserted R611'562K ¥ 1R(§3K153
I'l ignore SPI cycles. 1/ 28% 5% 0w
201, 2201
T am” - T T T T T T T T T I
, MCP89 SPI Frequency Sel ect |
|
: Frequency] SPI _MOSI |SPI_CLK |
I 25.0 Mz 0] 0] :
|
1 31.2 Mz 0 1 I
| |
L 41.7 Mz 1 0 |
|
| 62.5 Mz 1 1 |
: NOTE: 42 & 62 MHz use FAST_READ conmand. :

lSYNC MASTER=K99 M_B SYNC_DATE=04/ 08/ 2010
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SPEAKER AMPLI FI ERS
APN: 35352888

SPEAKER LOWPASS 80 HZ < FC < 132 HZ

GAI N 6DB

ReG14 sy
: :
2

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

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

AR5 PTG W BT, SV N A T 2580
. =PP5V_S3 AUDI O AVP LM PP5V_S3_UG610
5%
Mgggw C6607 ¢ NOSTUFF CRI TI CAL
0. 1t — 3 R6613" 16601
v VDD 100K =40
I GAL 201 1/ 28 2 89%
BEDB U6610 r
0 1UF MAX98300 201, 12-LLP
% D SPKRANP_| NR P 1|2 = MAX98300 R P M| ouT+ Bl
iy . MAX98300_R B3| n our-[cL
BEELL gl
o jUF 201 R_SPKRAMP_SHDN
72 37 7 SPKRAMP_ | NR N 1112
(13  LNR_ éIOLA’
s R6g10
- AUD GPI O 3 1 2
oo . A
R6611 1/, 20W
100K 201
5%
20W
2 1

SYNC MASTER=K99 M_B

SYNC DATE=04/08/201

AUDI 0: SPEAKER AMP
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8

7

4

3

M.B to LI O Power

Cabl e Connect or

CRI TI CAL
J6900
WI'B- PVWR- MB2
M RT- SM =PP18V5_DCI N _CONN ;4
1
o
ol T
p4E
o 4
pIE =PP5V_S3_ LI O CONN ;4
6
o
C6905 1 1 C6906
518s50508| §69Q8: | $B08
%S?T T, 18
CERM 2 2 X5R
603 201
. _=PP3V3
S3_S0 LED ,
A VL AVA
K
w© SYS_LED ANCDE
GREEN- 3. 6MCD &,
2. 0X1. 25Mvt SMg’

K16- Speci
Battery Con

PPVBAT_G3H CONN ; &

43 87

PPBUS_G3H

CRI TI CAL

LEDs

(For devel opnent only)

S3_DBGLEDS

S3_S0_LED

S3_ SO0 LED

D6920
GREEN- 3. 6MCD

2. 0X1. 25MW SM

DBG ED_SO_D

—
of Tylo
[0)

58 39 25 [T ALL_SYS PWRGD

fic
nect or

CRI TI CAL C6951 i s C6950

1UF 0. 1UF
wE PR ez | BT T
M RT- SM 402 402
fo 1
2
ot -
Ol gu =SMBUS_BATT SCL am-
o St —SVBUS BATT_ SDA D
ol -~ SYS_DETECT L
o CRI TI CAL
o R(:‘»Ql'%OK1 . Yl NO STUFF
o 1ok Z\E_ D6950
M RCLAMP2402B
51850540 2| = sc 75

S3_S0_LED
940
3 gl\/BKlSFV

SOD- VESM HF

D6905
BAT30CWFI LM
SOT- 323

1

3. 425V " G&GHot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

OQuUTPUT
limt)

P3V42G3H_BOOST
2. 2UF tl N BZ C62929Ué :
B — . 5 CRI TI CAL
or o 2 U6990 L L6995
603 LT%‘!ZOA 402 33UH 20% 0. 39A- 0. 4350HM =pp3V42 G3H REG N
|SHDN* sw4 P3V42G3H SW 1 2 —
R T cal AL BES 5T PA18G. SM Vout = 3. 425V
NCx_ZINC BILTSRDEPE=TRE 60MVA MAX
TJL@FAHI <Ra>] | (Switcher
o 1 6995 R6995!
T —= 22PF 348K CRI Tl CAL
2 8%, ey OV T_TABLE
201 2012 Jl 6999
P3V42G3H FB — TOUF
<Rb>[ Tz &V
61 603-1
200K
1%
1/ 20w
M=
2012T
Vout = 1.25vV * (1 + Ra/ Rb) L

R ght Speaker

Connect or

CRI TI CAL

J6903
78171- 0002

SPKRAMP_R
49 7 [T
7 TR SPKRAMP_R

P_QUT
N_OUT

_30
|

O
._40

518S0519

SYNC _MASTER=( VASTER

SYNC DATE=( MASTER

T TLE

DC-1n & Battery Connectors
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Rever se- Curr ent

Pr ot ecti on

This node is powered
t hrough body di odes:
* DCI N t hrough Q7080.
* PBUS t hrough Qr085,

Inrush Limter

CRLTI CAL Charger TOP FETs and CRLTI CAL
080 Q7055. 085
FROM ADAPTER SI 5419DU PPDOI N G3H OR PBUS SI5419DU
TR LINE W OTRo 6
. =PPDCIN_S5_CHGR _ SR . 257
T RLINE W DTFe0- 6 7o
J MR W BT S
D % 'R7085 e
C7085 1 UYoK
0. 1UF 47
38T 1720w
235 2201
y CHGR _AGATE_DI V
TR LE WoTeD 3 T RLLIRE WDTeE0. 3
M KSR W BTEEe. 35" M KSR W BTEEe. 35"
'R7081 R7086*
62K 332K
CRI Tl CAL 3750w 1/ 200
D7005 2561 M,
BATIOQET LM ( CHGR SGATE) ( CHGR AGATE)
1
3 CHGR DCIN D R IAAAZ—(CHGR DOIN) R710021
2 {>|J ANA L RTica
0 71 1
ACIN pin threshold is 3.2V, + - 50m/ 1 €7020 ! HR 5L R P R7020
p— 0 0. 5%
DI VI DER SETS ACI N THRESHOLD AT 12. 18V —_1 i
. 30mA max 1 oad s R7022 —wCHGRCSI RN S [
I nput i npedance of ~40K neets 40 L 10,
sparkitecture requirenents _PP5V1_CHGR VDD RZlO701 Y, PPDCI N_G3H_CHGR
M NCRECK-W DTHEO. 2 A CHGR_VDDP 1720w M NCREGC ngg HE | TI CAL PLACE NEAR—Q7030 5:1. 5m
VOLTAGE=S. 1V /\/5\0//\/_ M N LI NE W DTH=0. 2 nm 2’\5 VOLTAGE=18 C7036 1
oM M RS W DTEEe: 5 3L cg((a)é':,4 I S N T 0 001UF
s _=PP3V42_GBH CHGR Mhos" C7001 1 C7 : C7021 T — %
N 1}‘"0:/0 0. — %%lUF p&gE ,26,3,-‘[’ 2 ga_ ) T ng
C 3Ro7(%%0 NO STUFF 8V, 2 %Y
%7/“20‘,\/ R70021 OQ' T| (:AL 402 402
100K 2 & OM T_TABLE =
201 5% - =
2 /280 VoD 5
R7000 201, \VHST CHGR DCI N CRITI CAL
SMC RESET L 1494 2 CHGR RST L SVB_RST_N ) Max Current = 8A
y —ovBUS & CHGR SGATE e sesrurono. 25 2o = %7
150w 2 OD— CHCR 5‘1 U7000AGATF CHGR AGATE C7025 [ K0332DPB-01
NF a2 =SMBUS CHGR SDA LFPAK- SM _
361 La:ins CHGR CSI_P — 0. 22UF — f = 400 kHz
w CHGR VFRQ VFRQ N 199
Float CELL for 1S M —CrerR CELL b CHGR CSI_N 2 LV
CELL 55 CRI T CAL CRI Tl CAL TO SYSTEM
CHGR ACI N I CHGR_BQO L7030 F7040
ACIN o CHGR_UGATE oo 1 EI ;i 4. 71U+ 7. 5A 7AVP- 24V
s CHGR | COVP | cOvP g CHGR PHASE & oorme ‘4 2 1 2 =PPBUS_G3H
R7013 CHGR_VCOVP vcae  © L GATE ML oS & THLP4040CZ SM
1 CHGR VNEG wWee @ LHER T T SV T Nepe=TRUE 1206-1
2N » CHGR CSO P csop Z CHGR_BGATE
201, ¢ CHGR CSO N cson CHGR AMON ey .
. 1 C7050 a% Smm BA“O(XOJ {ooD PPVBAT_G3H_CHGR REG
1Ro7%%1 0. 47UF gz @D 3 AW BT 0. 25" CRI TI CAL PLACE NEAR=L7030. 2: 1. 5mm
20w 2 % e s C7040* . |+ Croas
485 o 62UF L L 1000PF
2201 q CRI TI CAL 20% " 9%
= Q7035 casEr 38
[ RIK0305DPB
— LFPAK- HF 1
B 1 Cr7002 =
—F XV\TSQOO 1 ;i ;I R0700510
(GN\D) o5
PLACE_NEAR=U7000. 29: 11 ) J_ w TA FROM BATTERY
PLAGENEAREUT000. 22: 1 = PPVBAT_G3H _CHGR R PPVBAT_G3H CONN_, .,
M N_LI NE_W DTH=0 'W
IS e & Valrhcesa av o™
(CHCGR CSQ P) R7051 2.2
(CHGR CSO N) R7052 0 1 an.2 74 CHGR CSO R N
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)

°Q
N - )
BEha
S

(CHGR BGATE)

GND_CHGR AGND

C7011 |: c7000
0.0IUF — L TUF
BT T 1y
X5R X5R
201 402-1

MN LIS WDTH0. 2 mm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=0V

* R7051 HAS 2. 20HM TO COVPENSATE UNVALANCED VOLTAGE

DUE TO DI FFERENT CURRENT ON _P AND _N.

( FROM | NTERSI L)

Q

D
8EGY
N e
A
XN
828C

3
o

SYI\C VASTER=( K99 M_B

SYNC DATE=(02/16/2010

PBus Supply & Battery Char ger

s\

051 8467
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=PPVI N_S5_P5VP3V3

8

PLACE_NEAR=Q7220. 5. 2: 1. 5nm
CRI TI CAL s P5VP3V3 VREGS CRI TI CAL PLACE_NEAR=Q7260. 2: 1. 5mm
C7240, |*C7270 |:cr241 c72821, |+ E:ZF 81 C720§F —
622L,2I|§ﬂ—— :g i gpopp T =2 0 SEPSV S5 REG s2 PSVP3V3 VREGS 62%‘2'@:: — 1% /O
2
CASELES;I—\ 201 * sk casErES * 5 T 201
C7200 * 2 PSVP3V3 VREF2
= 1JLDJ§n p— o o N . OM T_TABLE OM T_TABLE =
ey 2 R R D R - C7201 ¢ C7203 * 1 C7205
5 P5VS3 VBST R 402 Z 8 8 E‘L 0. 22UF p—
s b7
CRITI CAL ] e = & > & & ¢t ot © ~
_ 220 I T éAL
F=400KHZ RIKOSES — N | 12 zi: zigt; CRI TI CAL VIV DL /260
C 52 s ZPPSV S3 REG FWEON- 5 T &’;.“EEV e U7201 N Y . - ST Z700DT _=PP3V3 S5 REG . C
Vout = 5.0V Hos 402, gN <3 POVNERPAI R- 6X3. 7 Vout = 3.3V
S3_VBST 31
5.6A X QUTPUT Lr250" ; MR WBRES T DOTTE SR g e m vow su o] 8 7260 5.3A X OUTPUT
PLACE_NEAR=L7220. 1: 3mm 2. 5UH14A MR WETES § D DT=TRE GATED s DRVHL a DRVH2| 24 oo 2. 5UH 14A F=400KHZ
: 2 ¢ il DI DT=TRUE swm‘v%%‘mu;—P st S % svei-25 E - . - CRITTCAC
s mm = 1] . . .
) PCMO063T- SM 2F’LA(:E_NEAR=L7220. 2: BmMm M N’klECE W B:H:ES g mm \VS3 DRVL 30 1 & pRvL2| 27 \3S5 \m - - N mm PCMCO63T- SM @ 0. 0180‘"\4
CRI TI CAL mm DI DT=TRUE GATE_] I\Ll_)t— RUE GATE_NODE=TRUE DI DT=TRUE 2 . mm 2 2
220 221 M NERESR-W BHES: § i P5VS3 CSP1 7 |cspi cspal 18 b3v3ss Osp2 M NERESR-W BHHES: 8 i o XV\Z'ZGOg] XV\Z’2618] 10UF C7292 %é%/oopp
[8w [8w ORI TI CAL C7218 NQ-STyEE P5VS3 CSN1 8 |csnt cshe| 17 P3V3S5 CSN\2 C7288 e S g
1 0. 1UF PsvP3V3 VREGS 1.0 2 P5VS3 FUNC 11 3 P3vass 0. 1UF S PLACE_NFARSL7260. 1: 3Smm i72
225 1|2 ° %M\(O/Tm MCDE RRI3__P3V3ss #F 1|2
RIKO3EODNS 1 P5VS3 VFBL 9 \VFB1 VFB2[ 16 P3V3S5 VFB2 10 PLACE NEAF
N e 10% -
PLACE_NEAR=L7220. 1: Brm e ié\z P5VS3 COVP1 10 fcowPL cowpz| 15 P3V3S5_COVP2 18
> 262 PSVS3_EN R 4 |EN1 EN2| 21 P3V3ss EN R 202 =
2
X222 R7247 5_|pGoont PGooD2| 20 R7246 2d2
) 187K S - v THRM PAD 187K xwe Mg]
Y R7237 Y, =
P5VS3_VFB1-|R 156w 804K L ok A ]| XwWr200 & 35352678 1R7206 150w . *
36 WS e R7249 M 249K o R7216 PLACE_NEAR=L7260. 2: 3mm
, 201 W 0 H 2 B :130./“16K P3V3S5_VFB2_R
= P5VS3 1 R 220t 20w I 1/ 20w
R72561 - - c72371 s 2201 M 1
1 16K c72361 220 = C7238 * 2201 R7260
R7220 — .
21.9K 1% 0. 01LF 1005; p— PLACE_NEAR=U7201. 28: 1nfm 0. 01U - 23.2K
1% M 0 x7r ciran 2 1 1720w
irzow 201, iy 2 5 b i
201 201 2
2201 P5VS3_CSP1_R
B s2 _P5VP3V3_VREF2 I 52 _PSVP: B
'R7221 'R7261
10K 10K
[ ss (QOm}—P2VS3 PGOOD 1%
5 %01 s (oom}—P3V3S5 PGOCD 5 %1
G\D_P5VP3V3_ SGND
N-RESR-W BFFES: 3 7
VQLTAGE=0V
PLACE_NEAR=U7201. 4: 2nm PLACE_NEAR=U7201. 21: 2rnm
'R7251 'R7252
0 0
5% 5%
Taew Taew
ot st e
2402 4402
s [-=P5VS3 EN s [D—=P3V3S5 EN

SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010
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s =PPVI N _S3_DDRREG
s =PPVI N SO DDRREG LDO
PLACE_NEAR=Q7330. 1: 1. 5mm
om TC}’%%E 1 CRI TI CAL 1 CRI TI CAL 1 7332 7333
1 1
104k, CTERRL. CTEREI. ' Th2°2 I TGoes
8 2 20% 20%—T— ~T— 18% -1 18%
ghiy? giezl |2 gp 2 ¥
- B2 E- B2 402 201
. =ppsv_s3 porrec  R7305 =
LAAA 2 DDRREG V5FI LT -4
M i -
M LF R7310* 5
2k
—pPpP3V: =] = 1/ 20W
- =PP3V3 53 PDASENS C7300: C7305: ) . ) A, — | 7330
R7380* BT BT - - - 4 Sl S426DN
100K X5R 2 XBR 2 VEI N VBEI LT VLDO N N PWRPK. 12128
1/ 200 o a0zt N-NECK-W DTH=0. 17" im
C 3 = 6 |cowp VDDQSNS|_8 DDRREG VDDQOSNS 1+ CRI TI CAL C
2 CRI TI CAL C7325 L7
s O =DDR\R/I1E_Cr5 E“ 10 [s3 VTT Enabl e 0. 10F 0. 82UH- 20% 13A- 0. 00670HM
+ [m—=DDR 11 |ss VDDQ VTTREF Enabl e vBsT| 22 DDRREG VBST 12 1
< DDRREG PGOCD 13 Jrcood voDQ Peood  J7300 DI DI=TRUE hRHVEOE WBﬂ:Eg g, 1|o|% | HLP2525CZ- SM
s =PPVTIT_S3_DDR BUF TPS51116 21 DDRREG DRVH Y 5
10mMA nmax | oad N SR TRUE X35
=PPVTT_SO0_DDR LDO S IVITREF - .
° Vout = VDDQSNS/ 2 5 SYM (2 OF 2) LLL20 DDRREG LL CRI TI CAL 27
4 (VTT SW TCH_NODE=TRUE mm — 335 C U
— DI DT=TRUE N-NECK—W DTH= 17 mm 1/ 4W
XW360 Vout = VITREF prv|ia  DDRREG DRVL Nilhs S| S426DN Mi266 o
SsM | = 2 mm PVWRPK- 12128 13 =
1 542 DDRREG VITSNS 2 Mrrens " SSBSERE%GE s ERECR= 7"in 1 __=PPDDR S3_REG ,
PLACE_NEAR=C7360. 1: 1 mm — Vout = 1.501V / 1.352V
OM T TABLE OM T TABLE NC NCO 1203 PLACE_NEAR=R7350. 1: 1. 51\/1\{ CRI Tl CAL 13A Qu
1
&5 | Gt e o e Gaast [l | 12m v outpun —
Zlé% — —— %0257 VITGND _ THRM PAD GND PGND CS GAD PLACE_NEAR=Q7335. 1: 1_nm 8y oT 22%:2#‘“ f = 400 kHz
X5R- CERM it ;r 2 EgaRVCERM 1 1 & “ 3 XW 335 ey CASE- B2 S
DDRREG CSGND h 1582 CRI TI CAL OM T_TABLE| PLACE_NEAR=L7330.2:1 MM
300 T m J:c7340 | |:Cr3as |
il = ~—330UF — IOUF 345
- T o1 N
PLACE_NEAR=U7300. 3: 1 mm 1542 PLACE_NEAR=U7300. 25: 1 nm 2 2,RY —F R S
CASE- B2- SM 1
LVDDR3: YES )
C7320: |Rr320
B 1000PF —— < 13} B
YT S 12ow
1 X7R
3%:3030"?39 1 &l N-NECK—W DTH=§I 17 mm 201 Zéol%ea>
9% ( DDRREG EB)
B2 LVDDR3: YES
,_m D_DDRREG S (GND_DDRREG SGND) 1R7321
N REk 1 BFES o Vout = 0.75V * (1 + Ra / Rb) w® e
2201
<Rb>
Use LVDDR3: YES for fixed 1.35V operation or LVDDR3: NO for fixed 1.5V operation.
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
_—
11450331 1 |RES, 15K, 1% 1/ 16W MF- LF, 0402 R7321 LVDDR3: NO
A SYNC VASTER=K16 M_B SYNC DATE=06/ 017 2010 A
T
1.5Vv/ 1. 35V LVDDR3 Su Dpl
d} Appl e I nc. 05 8467
L 3 3.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N IS THE
Rl ETARY PROPERTY_OF APPL| CO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 73 OF 110
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. =PP3V3 SO | WP _

NO STUFF
R7421i| |1R7422
1/ 2@%‘} £, 0K
A S gow
» _=PP5V_S0_CPU | MVP G s =PPVIN_S5_CPU | MVP
NO STUFF CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL PLACE_NEAR=Q7400. 1: 1. 5nm
. PP5V SO | MVP6 V5FI LT 1D74:|_5 C74581*|, C7459iL C7456iL C7461iL _iC7457_iC7453 1 C7454
VOLTAGES 2 62UF 62UF 62UF 62UF TUF TUF T000PF
CLTAGESS S00523 20% 20%—T— 20%—T— 20% T~ “T lg% -T— lg% lg%
PMEG3010EB 11V 2 11V 11V 2 11V 2 2 Y 2 8% 2 Y%
2 casE B casErBS casErBS casErBS 205 i 68 -
1C7412 wd | MVP6_VBST RC CRITI CAL 1
T FER 1
2 Qofcer 1R7415 C74141 s, .
e % 1;‘;'5—- Tz XN
., MVP 1 LW X5R. 2 NC
BRAML S0, LMVRE_VIRER o = z'Xé'zLF 603- 4 J s CRI TI CAL
CRI TI CAL & - | R7480
R741(31 R724]i4K1 1C7415 V5l N (D';A?EJ\&E=TRLE 3 S CE|7110C6L 0. 03/075
oS bR TR Ur400 0 36UH 30A 1, OSMIHM M —pPVOCRE S0 cPU REG,
y - C0G 2
201, abs,[ |2 BB TPSS1982RHB TT=TRE noc R L) L) T T L2 VORGSO CPUREG R A2 MAX CURRENT = 28A
) | MVP6_DROOP 32 | proce vsFi LT 3L SWTGHNCOE=TRUE Lo i f = 300K
C | MVP6_TONSEL 28 | TonsEL 1|2(e]7 - HZ C
vBsT | 18 sa| | MVP6_VBST | pi DT=TRUE
NO STUFF 6 17 CRI Tl CAL PLACE _NEAR=R7480. 1: 1. 5MM
- VaNs DRVH .| 1 MVP6_DRVH 1C7455
R7411 5| croons s ST IMPeLL 451 2 Crass
% 1 DRVL | 20 | | MVP6_DRVL 5\ G LRE6TOS = 1%
w2 e A e ! 2 i35
201, CPU VI D<0> 16 pcooD |22 VR_PWRGOOD DELAY oD > — 201
66 12 11 [T T VI DO CLK EN* W24 3|4
s 12 1 [y CPU_VI D<1> Vi DL VEON%NC | WP VR ON
66 12 11 CPU_VI D<2> 14 |\ o2 R
o D CpU VI D<3> 13 | vipg DPRSLPVR 23 | MVP6_DPRSLPVR J_
o6 12 11% CPU_VI D<4> 12 |\ pa DPRSTP* CPU _DPRSTP_L il
s 12 11 [T CPU_VI D<5> 11 |vips PWRVON |26 | MVP6 PNMON
s 12 1y CPU_VI D<6> 10 vips TRI PSEL ;; e
OSRSEL
s | WP6_I SLEW 30 || sLew o B ) R7451 470 1,,, 2 2 1 MWP6_CS R P |
» | MWP6_CS P 4 | csp THERM |7 s | MVP6_THERM NO STUFF 5% 17 20W MF 20T
. | MVP6_CS N 3 | csn a C74501| |['R7450
g0 100PF -1 ¢ 13. 3K
a 0% T S 116w
ik LT ] R7491
R7452 470 s \pp2 (o0 » | MVP6_CS R N 1,9\ 2 CPU VCCSENSE P e
5%
« | MVP6_VSEN P e
o | MVP6_VSEN_N
* R7492
LAAA, 2 CPU_VOCSENSE N oo
B 'R7425 74131 1 C7460 R7426" C74521| |1C7451 A% B
12{“( 2.20F L g 22UF 15 o 100pF - L 100PF 1ﬁw
e il 2 48, v xir 2] |2 33k cer OCP = 21.5nV / R7480 + 3.1A
P * * * *
2| GND | M/P6_SGND Vpnon = 90 K R7480 Vo lo
W 400 | &Y 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
A s« _GND_| MWP6__SGND 0. 50 MM 0.20 MM Y e | SYNC VASTER=( K99 M_B SYNC DATE=(02/16/2010 A
s« _| MVP6__DROOP 0.25 MM 020 WM (—) FARE
o 1L M/P6_THERM 025 020 | MWVP6 CPU VCor e Regul at or
s | MVP6_| SLEW 0.25 MM 0.20 MM D] DA ez
«« _PP1V7_SO_| MWP6_VREF 0 25 M1 EREYYEED- Appl e I nc 051- 8467
s« _PP5V_SO_| MVP6_V5FI LT 0.25 MM 0.20 MM A p . v psiEe,
o | MWP6_LL 15 My ozomn S 3.3.0
ss | MWWP6_VBST 0.25 WM 020 WM — NOTI CE OF PROPRI ETARY PROPERTY:
s« _| MVP6__DRVH 1.5 MM 0.20 MM Ve | THELNECRISTLON OONTAINED HEREIN 1S THE |\
s _| MVP6_DRVL 1.5 MW Q.20 MM Ve | THE POSESSOR AGREES TO THE FOLLOW NG
ss | MVP6_VBST RC 1.5 MV 020 WM | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 74 OF 110
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: ZEE\S/IVNSSOND:’REG E PLACE_NEAR=Q7560. 5: 1. 5nm
& CRITICAL | CRITICAL | CRITICAL | CRI Tl CAL
Rt RUIRE A =y Crea6 . Trsat | Tersas | Terga ], rerse1 |:crses
D PP5V SO MCPREG VDD 1,22 2 mise e : 52UF 52UF S2UF 1= Y &P L TiF )JOPF
20% 20% 20%—T— 20%—T— T P
N-RESR-VW BFFES: B TRI LY 2 LY 2 LY 2 22 2 g 2 o%
. VOLTAGE=5V E CASE CASE- B2 CASE- B2 4 201
R7561 1C7550 I TI CAL J
w3 —— ﬁ%}: b \ CRITICA 1
1/ 2 W [ 560 =
2 x
201, 4058 4 k- RIKO365DPA- 02
AK
MCPCORESO_RBI AS H p—
MCPCORESO_SOET ® R7525
NO STUFF 9 A CRITI CAL 0. 06T
MCPCORESO_IMON R7593 0 2 MCPCORESO_| MON R o NCP M Nk L1360, W
I NN\ 5% TrZoWw— 20T | DI DI=TRUE = — 0. 56U 5 P)’Ei% =PPMCPCORE_SO0_REG ;s
o comMCPCORESO_PGOOD silpeop D p 1(YYY 2 PPMCPCORE SO R _ 2 1 MAX CURRENT: 15A
1 o MCP_VI D<0> R/590 0o LAAN2 MCP_VI DO_REG 24|\vi po - - : 4 3 CRI TI CAL (Q7560 Linmt) =
o [y MCP_VI D<1> R/591 0 . , O% U720W WF 70T MCP_VI D1_REG 25|vi 1 1C7566 | |, 5 f = 300 kHz
1 oy MCP_VI D<2> R7592 0 1 \\n/z o0 20w W20 MCP VI D2_REG 26 v1 b2 — 10UF =
10 MCP_VI D<3> /594 0 , 5% I720W W 20T MCP_VI D3_REG 27|vi o3 23
™ NNV 5w T zow 20T o2 ne %85
o (> =MCPCORESO_EN 29 |vr o
MCPCORESO_FDE 30[aF EN C75671
=PPMCPCORE_SO_REG L oszleoe TouF -
oo MCPCORESO_VSEN 8|vsen el
MCPCORESO_RTN 9 X
'R7563 R 683
100 MCPCORESO_ W alww
20w
C r7566 | 1 vd 12 MCPCORESO_VO = (MCPCORESQ_VQ)
= [ MOPOORESO_VSEN P 17A\ 2] ( E— MEPQCRESO_COM $ooe oSS ET RI2&S PLACE NEARERTS25. 1: 1. SWM
%
vebw | 7570 MCPCORESO_FB 6lrs 1sF13__MCPOORESO_I SP Bt 1C7569
21— 1000PF MCPCORESO_VDI FE 7lvor er rsyil_MCPCORESO | SN ' 'RI573 C75731 - COPF
Riges T: if corl 10 MPOORESO 1 Cone IR
2 [ MCPCORESO_VSEN N__1zA8 24 TSR PGND VS THRM PAD S woB82] | mos0p
7 —
1w ¢ MEECORESO_RTN) 3&%2’2 g 9 8 1%/2/({/2 2 MCPCORESO_I SP_R 1
1 201 (MCPCORESQ_| SN) 1% =
'R7571 R7572* 1C7576 = L
147K g TUF 1 C7578 1 fo?
Fhow 120 = $o9 — 1000PF R7575  C7575:1
¥ M, R 2 %%;1{ XWI561 @?"W aTRE ——
GND_MCPCORESQ_AGND 1582 Y NPO- §§¥2
= (MCPOORESO_\W\Y NEGKWY OTHeo: 2 (M PLACE_NEAR=U7500. 33: 1mm 1 (MCPCORESO_| COMP)
'R7576 Vinbn = 31 * lo * R7525 * (1 + R7575/ R7573)
1
oERfp L Le etk OCP = R7569 * 10uA / (R7525 * (1 + R7575/ R7573))
C7580 - 3 Hoow
100PF X5 61
12
1
8
R7577 s s Gr38l
B | 1AANZMCPOORESQ COVP C 1117 (MCPCORESO_CONP)
1/]28W 1 %]
5\6:1 M
(NCPCORESQ_ER) VI D<3: 0> | VOLTAGE
R7578 1282 1100 | 0. 9750V
1,302 ,  MCPCORESO VDIF ¢ 1 JE: (NCPCORESQ_ VDI EF) 1101 0. 9625V
176w 5% 1110 0. 9500V
201 R7579 703 1111 0. 9375V
3. 01K, )
Y 0000 | 0.9250V
1/]2 W p—
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
A 1001 0. 8125V
[SYRC_VASTER= =
1010 0. 8000V I\C VASTER=( K99 M.B SYNC DATE=(02/11/ 2010
1011 | 0.7875v MCP VCor e Regul at or
d} Appl e Inc. 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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Pl ace XW610, XW611

« =PPVI N _SO_CPUVTTSO

. =PP5V_S0_CPUVTTSO

at desired | ocation for

R7601* JiCF
2

CPUVTTSO _VBST

Bren ‘"Tﬁesol

CPUV TSO LL

B

CRI Tl CAL

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

ZIi L7630
2

3.5 ™

renote sensing. %/FIOW
603
w o _=PPCPUVTT_S0_REG XW’sS?lO PPV 150 v 2
1 53 2 2 CPU VITSENSE P = rm =
mm
1 2 » CPU VITSENSE N =S ] I
SM Ve PVCC
oLl RIEQY | [Rg#4 U7600
106 156 1 SL95870
1/ 20w 1/ 20w UTQ:N
B, 1,56 - D =CPUVTTSO_EN 3 |en
<Ra> CPUVTTSO_EB 6 lg ORITICAL oo
C CPUVTTSO_SREF 4 | sReF PHASE]|
CPUVTTSO_VO 8 |vo LGATE
CPUVTTS0_OCSET 7 |ocseT
ss (0T} CPUVTTSO_PGOOD 9 |pcooD
CPUVTTSO_RTN 2 |rTN
CPUVTTSO_FSEL 5 |FsEL
R76051 1R7645 G\D__PGAD
. 74K 74K A =
1/ 200 %ow C7602 1 (I)?7603 ©
201, 2201 2. Z}é'.;,:: oow
<Rb> 8% NF
603 2201
C7604 1 1 C7605 C7603
1000pF —— —— 1000PF ,047UF
2 1Y Vv XWZ 600
36% 5 SM
CPUVTTSO AGND 1582
BLREER W BB 5 1

8"”5¥°‘PRDEDE

(CPUWVTTSO_QCSET)

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

CRI TI CAL 6231

1)

"JU%

635 183
%7KO3E0DNS xR 2
HWSON- 8

C7
1000PE -

VCLTAGE:;. o5v

» CPUVTTSO_CS P

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

PPCPUVTT SO _REG R
. mm

mm

CRI Tl CAL
R7640
0. 801
o =PPCPUVTT_SO_REG, «
2 1 " -
< s VORI TICAL Vout = 1.05V
c76491(, | 11. 5A Max Qut put
270UF —
2001~ | f = 300 kHz
ARY
CASE- B4- SM
CRI Tl CAL OM T_TABLE
1c7648 1 C7647
270UF —— 1QLF
20% Q/
2 &t 2 X
CASE- B4- SM 603

2 CPUVTTSO_CS N

(CPUWTTSO_VO)

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

OCP =

Vout =

R7641 x 8.5uA / R7640

0.5V *

(1 + Ra / Rb)

SYNC VASTER=( K99 M._B

‘CPUVTT (1.05V) Power

SYNC DATE=(03/01/ 2010

Suppl y

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL CO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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» =PP3V3_SO_P1V5S0 PLACE*NEAR:wTO'Pt:A%EiWEAR:w?m. 1:1.5mm
L errao L Eiiite
D 22UF 10%
T %, 2 3% CRI_TI CAL
58.035v 201 L7710
2. 2UH 3. 25A =PP1V5_S0_REG ,
= P1V5S0 SW 1 2 _
1 WWW Vout = 1.508V
u7710 SR 77111 |'R7711 | MAX CURRENT = 1.5A
| SL8009B A47pE _L S 100K f = 1. 6MHZ
DFN :\Z’__ %‘/M’zow - )
o o> PLVES0_EN 2en CRITI CAL L8 NP°'§§1 IR
s (oo} P1V5S0_PGOOD 3lpor veB| 8 P1V5S0_FB <Ra> PLACE _NEAR=L7710. 2: 1. 5nm
e s 15 1C/715(1C7716
R7712 =/ go%u': e ﬁ)g,/?op‘:
GND_THRM PAD 113K 2 B2V 2 3% —
7 9 1%ow 8§05 201
2201
<Rb>
vout = 0.8+ (1 + 7/ Ryl 1.05V SO MCP PLL LDO
| PD 5V: I NT , _=PP3V3_SO_MCP_PLL_VLDO MCPPLL_R: REG
PLACE_5 -85_00 10:1.5 MCPPLL_R: LDO , _=PP1VO5_S0_MCP_PLL_UF R R7g45
. N . omm '
5.0V S5 | PD LDO et e
. P5VP3V3 VREGE 1 2 20 118w
N ., _=PP1V5_SO_MCP_PLL_VLDO oW “a02" PP1VO5_SO_NMCP PLL_OR
C Ve OF MCPPLL_R LDO 4022 MCPPLL_R: L ’
| PD SV S3 R7750! PP3V3_SO MCP PLL_LDO B AS ) R7744
..=PP5V_S3 TPAD R7760 i) PEREESWBTHES: & JGRTICAL  pp1vos S0 MCOP PLL_REG NN
—l ) 1/ 16W MCPPLL_LDOMN N WRIFES- 6 v ppL L LDO %
1 2 thgz BIAS Ne=K hRYH=0. 2 mm R77461 Ulsw Vout = 1.05V
, _=PPBUS_5V_S5 U7760 1w PP1V5 SO _MCPPLLLDO 1 lino auto| 1. 37K 2 Max Current = 0.5A
- V- LF PP5V_S5_LDO @!EE W BHES § mm T— 10 5w
M C5235-2. 5 402 p OV a7 MCPPLL _LDO NE(:}_C DTH=0.2 mm I N1 QouTl 1/ 20W
SOT23-5 m C7741 1 A _1st 23/5 MCPPLL LDO
1N aut| 5 MN:NEOCWDTH:UZ Somm 1UF - urs740 <Ra>2 1C7742
OM T_TABLH | BD 5V S5 EXT o8y T 5 len Fel 8 MCPPLLLDO FB — 4,/ UF
o omP5Y._S5_EN 3 Jen o4 NC | TCTTR0 Vout = 5.0V R 2 TPSZ&?Ol MCPPLL_LDO| |2 %%
. 1 402
I PD_SY X oo = %R MAX CURRENT = 0. 016A MCPPLLLDO SS 7 lss Pq 3 Rr7ar
Tov MCPPLL L MCPPLL L )
1}‘8";__ N ? i o= c774D6)1 1C7743 bo GND THRM._PAD) 1290 -
xax 2 10F — L 27oNF 201,
" oo T, 1Y o = <Rb>
CERM 2 —F XBR
-4 402 201
) Vout = 0.8V * (1 + Ra/ Rb)
= MCPPLL_LDO
R7748
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON BOVOPT! ONs : MCPPLLLDO PGP R 149, 2 MCPPLLLDO PGOCD .
353S3034 1 1 G, LDO, M C5235, 5V, 1% 150MA, SOT23- 5 U7760 | PD 5V: S5 EXT _— 5%
= = MCPPLL_R LDO - 1.05V SO_USED FOR MCP _PLL LDO POAER. Hygow
MCPPLL—LDO - STUFFS U7740 AND RELATED Cl RCUI TRY. 261
TO USE U7740, MCPPLL_R LDO AND MCPPLL_LDO MUST BE ACTI VE.
B TO USE 1. 05V SO, MCPPLL_R REG MUST BE ACTIVE, MCPPLL_LDO CAN BE ACTIVE, MCPPLL_R: LDO MUST BE | NACTI VE.
=PP3V3 S5 POV9S5 PLACE_NEAR=U7750. 1: 1. 5rm
8 e PLACE_NEAR=U7750. 1: 1. 5mm
1C7752
i )OOPF
i TR
2. 2UH 3. 25A =PPOV9_S5_REG,
A = POVOS5_SW . 2, Vout = 0.902V
N b mm | HLP1616BZ- SM RREN-I— - 1 A
U7750 Bl DT=TRUE C7751i 'R7751 MAX U +
1'SL8009B ATE 2 55K f =1.6Miz
=POVOS5_EN oy CRITICAL g oo B8 2 i
= D ; 3FN L . 201 zé0§a> . ((::R%I%"I:_)%A_l PLACE_NEAR=L7750. 2: 1. 5mm
« ¢ POVOS5_PGOOD PCR VE POVOS5_FB . L gwu,: /070P9
4 5 N\ p— )
A SKi P RSl 1R7752 | &R > g}{ SYNC VAGTER-KOO M.EB SYNC_DATE=047 08/ 2010
GND  THRM PAD 20K 1 .
T ® oow M sc Power Supplies
, %61 aem ey i |
<Rb> d} Appl e I nc. | 051-8467 |D
Vout = 0.8V * (1 + Ra/ Rb) 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
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 77 OF 110
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: _  SPP3V3 SO PWRCTL Power Control Signals
S5 Rail Enabl es & PGOOD SO Rail PGOOD Gir tr R7820"
al Cul y 10K St at e SMC_PM G2_ENABLE § PM SLP_S4_L § PM SLP_S3_L
WRCT v 20 Run ( SO) 1 1 1
=PP3V42_G3H P L
B R7840 e Si s3 1 1 0
U7750 EN tied to VIN - P5VS3 PGOOD  1aap2 | eep (S3)
0381%9 HE -| CRITICAL —PP3V3_S5_POVOSS , o o ¥bw Soft-OFf (S5) 1 0 0
Ty T VDD Ei R7841 Battery Of (G3Hot) 0 0 0
SMC_PM G2 EN 52 Ur840 — =POVOS5_EN gy, o ) ) - om-_P3V3S5_PGOOD LA 2t
*° 7 ((TD—RRE BASESTRUE | %
_pevavs FeG o SLGRo12 SO Rail PGOOD (I SL Version) T
D o2 = 4 Internal pull-ups 100K +/ - 20% PP5V SO 0 201
R7846 2iNA. . Qs P3V3S5 EN Lo e . PIVESO PGOD 1 > |
1 S 5%
3 P3V3sSs_ EN . _ =P3V3S5_EN . 1 150w
9, n.s_PP3V3 S5 6 X AL = : R781700K ' R7843
116w Threshol d: ?? : NO STUFF 1% - MCPCORESO  PGOOD 1.9 5
02 - 1C7801 Vit @—’\/E\,/V—"
DLY > 10 ns 300/ooop|: 402, l’n%&w
7| @BV S5 ENg o sTurF _SsPcoon DLY 8 2 Goav J= VM)%\IW R7844 B
1 C784 l or a : w CPUVTTSO_PGOOD 1 2 |
SOPGOOD | SL NS YLD oSS0 BEOD IanA 2
L a70F ) < A
(%)8‘\’7’ Y ’ (2:2702133?E R7871* SOPGOCD | SL CRI Tl CAL 1/%F{)w R7845
2 xR 16y 20. 0K 870 1 ~| ~ SOPGOOD | SL 201 5
L —F S6i cERv R 0. 98.,5,:: VoD VEOA o - MOPPLLLDO PGOOD 1 2
- gy u7870 1Z0w
| SL88042I RTJJZ 201
TDFN
SOPGOOD | SL
725007 _PP3V3_SO 3 lv2von ORL N -
s > POV9S5_PGOOD o TPP1V5 S0 5 oo p=x R718072
w7 PP1VO5_SO 6 |vanon RsT+h8  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 261
V2MON: 3. 000V
R7813 V3MON: 0. 610V
0 _ VAMON: 0. 610V 1
w1 rm_PM SLP_S4 L ZAAAA PEVS3 EN  — =PSVS3 EN o = =
156w NO STUFF . .
C % rC7813 SO Rail PGOOD (BJT Version)
Tz 8%, . _=PP3V3_S5_VMON
02 SOPGOOD_BJT
1 2sss PP3V3 SO R7826*
R7812 = SOPGOCD_BJT 150K
1 2 P3V3S3 EN  _ =P3V3S3 EN D - 1R7821 w280 SOPGOOD_BJT|
120w NO STUFF 15K 201, R718 28
% 1 C7812 o SOPCOCDBIT SOPGOOD BIT L _ SOPGOOD BIT 143\ 2|
—— 0, 47UF 2201 R7 l8K23 M
2 }é‘éﬂ Need to re-characterize for power sequencing! v V3 DIV 1 2V Q2_BASE © i 6
| i | SL6259 Frequency Sel ect
R7811 = % .| o] P e
AN o DORREG EN o — =DDRREG EN o SOPGOCD_BJ T L] (A o s _=PP3V42_G3H CHGR
R7810!| Vv N — =USB PWR EN D % R7824 _ o] S(37PGOOD8 S0 BT VFRQ SLPSIGVFRQ SLPSSRVFRS H G
201 1 C7810 - 720007 PPIV5_SO 1 2 VMON QB_BAS @ 1
100K L0 47UF Y ASMCC0179 10K
11200 T, &% , . v 2w NCx2 DFN2015H4- 8 11230
201, X% Need to re-characterize for power sequencing! 201 1 o 201,
4 SOPGOOD _BJT Ny VFRQ SLPS4&VFRQ SLPS3 CHGR VERQ
= = R7825 860
w s PPL1VO5_SO LARS 2 VMON Q4 BASE «| 35352809 VFRQ SLPS4 SSS';%%QS?AFH\F’ (ol 1\I/?F7RgélbON
ENET Rai |l Enabl es Breor T g M1 3K
B 57185%2 201 \\orst-Case Threshol ds: w0 30 19 7 H iloow
> PM SLP_RVGT_L — =P3V3ENET_EN o - gy @: 0. XXXV < %61
—BASESTRUE |_= =POVOENET_EN oD = %10 B: 0. 640V P
- 2 Q4: 0.660V
4 3.3V W Divider: 2.345V 1
SO Rail Enabl es
1/ 20W
Pt
R8s W_LAN Enabl CGe ti
waow > PMSLP S3 L 2 300 PMSIP S3 RL o — =P5VS0 EN - na e neratil on
5% -_|
1/ 20W — =PBUSVSENS_EN z 4 “WAN' = (“S3" && "AP_PWR EN' &% ("AC' || "S0"))
4 ’R7881 ?R7880 ’R7882 ’R7884 = ’ )
33K 22K 15K 5. 1K NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR_EN signal .
R7879! 3750w 3750w 3750w 3750w NOTE: "AC' termvalid only when Q7891 is stuffed
10%!]2 1%:1 1201 1%:1 1201
1/ 20W — =P3V. EN o
o ¢P3V380 EN — =P3V3S0 o - o AN EN L
- WE%%%KSSOIF FR’E‘J: = =PLVES0 EN oD Pull-up is with power ;::_F
= MCPCORESO _EN _ =MCPCORESO_EN
= MARE BASESTROE - —— — —— — —— (D>~ 890 |.blé
CPUVTTSO EN — =CPUVTTSO_EN gy SSVBNSTEEARE: ||
aan 1 . s =PP3V3 S5 REG TUFF
1C7881 [1C7880 [1C7882 |1C788 ! @ NO S
— 98"’ 7UF ——=0. 47UF ——0 47UF ——0 47UF 2[6¥ sk R7899
5 10V 5 10V 5 10V 5 10V 0
A T ik ik ik —Irégg s 0 o—AP_PVR EN AC S0 L %F%lg\év me VASTER=KOO M_B SYNC DATE=04/ 08/ 2010
. W.AN_PCTL: SW . 863 -
1 VEAN PTG o |:R7891 oloy SFgGL T W P3V3_BLEED Power Sequencin
= e |
SSMBNSTEERE | ke 9% [ | SSNBRISTFEAPE Q7890 Appl e I nc 051- 8467 |D
H VTT rail must ranp up in about H ety w0 SSMBNS FSOTEAslz% ’
al na €  (he sane tine as MEMWDD rail (Q2300) . ¥ 2402 15 ¥ g2 L 3.3.0
svc aompTER EN IS 2 NOTI CE OF PROPRI ETARY PROPERTY:
21 19 MCP_VEM VDD EN — =DDRVTT_EN Bl ) R — 5(G THE_| NEORMATI ON CONTAI NED HEREI N | S THE
D R BRSE TR = = 1l - [y P3V3S5_EN L P PSS TRl 18 1L S SO '
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3.3V S3 FET wnew 3.3V ENET Swi t ch
Q7910
FDC638P_G
S — _ U7980
6 =PP3V3_S3_FET . » _=PP3V3_S5_P3V3ENETFET TPSgS%924 =PP3V3_ENET_FET ,
, _=PP3V3_S5_P3V3S3FET - Q7910 A2 ) a( AL
4 B2 | JVIN Vi B1
l— 2 u7980
11 1 MOSFET | FDC638P ORI TI CAL
R7912* 1C7911 — o mm—=P3V3ENET_EN | @ Jov TPS22924C
10K 1 §'0330F Type P- Channel OM T_TABLE S T Load Switch
D w28l T & ¢ 1 Rds(on) 65 mohm @. 5V C7980 * 3 yee o2 i
M- 2 . I
o [ s | | T e 5T R
P3V3S3 EN L 1 2 | P3vas3 ss 1]z Xrmex) | 2. @ oy ? m Max
'87903 S AN Loading | 1.274 A (EDP) _ I (max) 2 A
SSMBKISFV | p o XoR i
SoD- VESM HE | 201 L Loading 10.4 A (EDP)
kh
1
S
0. 9V ENET FET
3 3V SO FE CRI TI CAL . =PPOVO_ENET_POVOENETFET
- Q7930
TPGP81
SRR —pPava_So_FET . C7990
01, CRI Tl CAL
=PP3V3_S5_P3V3SOFET w i 6,37
' b‘*‘ Q7930 . =PP3V3_S5_POVOENETFET R7990 b Q7990
= N 1 2 __POVOENET_SS S| 2312BDS
R7932! - [ MOSFET TPCP8102 L Soras
Lo Zég%gé': ] Type P- Channel R7992! 5" Qrogl =PPOV9_ENET_FET
ey 2 1Y C7930 Rds(on) | 14 nthm @. 5V 69.8K SSVBN37FEAPE = o
201 R7930 | a2 0. 01UF 123 Sorees
pavaso_ En L 147K, | pavaso_ss 1“ 2 IXmex) | 7.2 A @5C 281, : Qr990
187905 5w 1o Loading | 3.294 A (EDP) R7991 2[6" sk (077 | [ MOSFET | S 2312808
SSMBKISEY (ol Pl XoR POVOENET EN L 1 2 -
SOD- VESM HF L 201 M Type N- Channel
1/ 20W -
N Qr991 ok Bt POVOENET_EN L Rds(on) | 37 mohm @. 5V
s SSMBNS7FEARE || ID(mex) | 3.25 A @5C
w =P3V3S0_EN m" Loading | 0.140 A (EDP)
i s5[G™ sfz
o m_=POVOENET_EN
5V SO FET «ga
Q7940
FDC638P_G
=PP5V_S0_FET
6 — N 8
. _=PP5V_S3_P5VSOFET 4 5
2
11 T Q7940
Cr7941 1 — Par t FDC638P
R7942* 0. 033UF —— il
47K wBe ST 3 Type P- Channel
0 X5R
B M 402 C7940 Rds(on) | 65 nthm @. 5V
201, R794 0. 01UE
psvso EN L 147K, | psvso ss 12 I(rmax) | 2.0 A @SC
ssn%?(%‘&?/ %8 %Ing Loadi ng | 0.100 A (EDP)
SOD- VESM HF '2‘ 201 %EO%M
Kk
LI
z
1[G7'S
s =P5VS0_EN
A F—wm VAGTER=KOO NLE SYNC DATE=04/ 08/ 2010
Power FETs
d} Appl e I nc. 051- 8467 |D
S 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 79 OF 110
Il NOT TO REPRODUCE OR COPY I T
"V AL mans resanes o INWOERPEITT B OF 74

WWW . AliSaler.

om




LCD Connect or
Internal DP Connector: 518S0787
CRI Tl CAL -
J9000
CABL| NE-CA
Pul | -ups on panel side, 31
4.7 KOhm to 3.3y 6 22 7 PPV W L CDBKLT —(_)
e =1 2C_TCON SDA 1
a:in® o
NCX21-0
I3
5
« 1 o LED_RETURN 6 NO* 'g
_ o LED RETURN 5 7
«rmp—=12C TGN SA B D RETURN 4 8 g )
C O EErETURN 3 5 LED Backlight 1/F
52 7 o} o
CHECK | F LVDS | G PANEL_PWR GLI TCHES ON POVWER UP « 7 qonp—LED_RETURN 2 ] 5 YON
« 7 qom—LED_RETURN 1 ulg |
2
RO060 NCXL TP
SRR SH DP_I NT_HPD a0 2 DP_I NT_HPD_CONN o |
. _=PP3V3_S0_LCD U9000  am AN - w0l \V
g o
LCD 1 G PWR EN 1 et 90 1.9004 v 15[ 5| DisplayPort I/F
v o D oN FERR- 120- OHMW 1. 5A 201 w9
2IVIN_1 VouT_1| 4 PP3V'§ SWLCD UF 1 | SR 24 7 PP3V'§ SW LCD 1815
3lvinN2  vouT 25 %ﬁ@%&mg’% W 04085615 i 1RO070 %ﬁ@g%&tﬁg 26 W I_;z_o
aw T C9024 1000PE 100K 12 DP_INT_AUX_CH C N nlo
. S R— OM T_TABLE 0. 1uF LY Sow . DP_INT_AUX CH C P 20
R9014'] |+ c9009 C9011:| |+ C9012 sy DP_INT_AUX_CH N 1|2 (DP_I NT_AUX_CH_G_N) ) Y XY
wains T " T T % 09025 = e M heo =ro
M 2 $5R MER 2 2 $5R 8y = n DP_INT_M._F_N<O> 2515
201, 201 201 603 402 0. 1uF 26
 oqery_DP_INT_AUX_CH P 1H2 (DP_ILNT_AUX_CH C_P) L DP INT M. E P<i> 27 g
1% CRI Tl CAL 7 DP INT_M._F N<1> 28
= P20 FL9000 =10
. du
s DP_INT_M__P<0> e . DP_INT_M._C P<0> Fonaato-som ECH DS
v C9021 e 315
%5 0. 1uF o~ 3 sl
s oy DP_LNT_M._N<0> Cf}2 DR INT MG <O —2YYM =0
36
B 10% CRI Tl CAL o
16V 37
o022 i FL9001 D
12- OHM- 100MVA O
e T DP_INT_M._P<1> 1 H 2 »n DP INT_M._C P<i1> TCML210- 4SM ELH DS
40
Y C9023 a2
xR 0. 1uF T~ 0
a6 ' Y Ls ]
o mp—DP_ILNT_M._N<1> 1H271DPINTM_CN<1> o
1% RO0O50! 1RO080 PLACEMENT_NOTE=PLACE CLOSE TO J9000 C
X8 100K 100K C9017
1/ 200 3750w 1000P'§?——
2’641:2 2%:1 ooc-céﬁm;(
603
A SYNC MASTER=K99 M_B SYNC DATE=07/ 23/ 2010
Internal D splayPort Connect or
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QEDPEXTAUXCHP

DP_AUX CH C P Va:n 3

S| GNAL_MODEL=DP_AUXCH_FET

C CKPLUS_WAI VE=Pdi f Pr 7badTeﬁﬂ”J__‘v

S

)

o
l i o PLUS_WAI VE=Pdi f Pr _badTer m
SI GNAL_ MODEL=DP_AUXCH_FET

1/%6w NOTE: Pulled up to 5V on DP connector page.
FET spec’ ed for 1.5V Vgs operaiton.

% %
(?300 0 (DP_CA DET_RC) o gSOO
SSM6N37FEAPE "~ v N NM6N3 7 FEAPE
SoT563 SOT563
C9301
DP_EXT_AUX_CH_N % |l|UZF DP_AUX_CH C N
<D 1|0!% <D
6. 3V
%
® DP_EXT_DDC_DATA )
s G\IAL7NDDEL=DFLAUXC|-LFETD'Li'L i: U;E lvlo SI GNAL_MODEL=DP_AUXCH_FET
@302 o | DP cA DET RC 0 %302
SSM6N37FEAPE v N NM6N37FEAPE
SoT563 SOT563
R9302
1 iz 2 DP_CA DET on-
C9302 1 NE
B 3300PF L 20
T

SYNC MASTER=K99 M_B

SYNC _DATE=04/08/ 2010

Ext ernal D spl ayPort Support

d} Appl e I nc.
®

051- 8467 | D
3.3.0
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D 8

Por t

Power

Sw tch

EXT.

P<0>

EXT.

N<0>

CO410 112 DP EXT M _P<0> mox
0. 1UF ! 6 6.

EXT.

P<1>

C9411 1|2 DP EXT M._N<O> ame
0. 1UF ! ° 6

EXT.

N<1>

C9412 1|2 DP EXT M. P<1> o
0. 1UF | © 0.

EXT.

P<2>

C9413 1|2 DP EXT M._N<1> oo
0. 1UF ! 6 6.

EXT.

N<2>

C9416 1||2 DP EXT M_P<2> ame
0. 1UF ! ° 6

CRI Tl CAL L9400
Hg%%? FERR- 120- OHM 3A
=PP3V3_S5_DP_PORT_PWR T S&%TZ:% B . PP3V3 SWDPILIM o L 2 ; PP3V3_ SW DPPWR
1 0603 — :
shn ' an VRV BFess 35 W ol o A
w =DP_PWR_EN EN o3 TP_DPPWR OC L TR
= g R
2 2 BR
CRI TI CAL OM T_TABLE OM T_TABLE 201
C9487 1, 2180 E 19481 | C9485 1 19486
OUF —- — L 0 1UF 0. 1UE —— —— I0UF =
205 g W-—-";ga BT T, A%
ggndy,?| erE % 5 &
CRI TI CAL
DP_ESD
RCL b%&é)24P
SLP2510P8
o _cec o non %L
1R9425 9400 12- OHM+ 100MVA
™ M NI DSPLYPRT- K99 Bl o TOM2L0-asM
§°o F-RT-TH b BloBloBlod T \AAAS
20w \ 11 4 g —_—
2201 / j j j YL
CRI TI CAL R9420* 2 1
CRI TI CAL
100K = OHOT_PLUG DETECT GNDO
!:2!‘0%419)% 1 28% 41 OconFl Gl M._LANEOP O ng DP_EXT M _F_P<0> Elasmgl
) DP_EXT_M _P<3> C9414 1||2 ., DP_EXT M._C P<3> 4 TOZAOASM M, 2 OCONFI @2 M._LANEON O j n DP_EXT M._F N<0> 1Té!\/¢tly33£—743’\l\4:4
% 6. \AANS GN\D
0. 1UF iy » DP EXT ML F P<3>, 10 gNLiLANEg)p M LANS;Eg 9 »n DP_EXT M._F P<1> [ AL
oo DP_EXT M. _N<3> CO415 112 ,DP EXT M _C N<3> 3 YV L2 . DP_EXT_M._F_N<3> 12[ SMLANESN  m LANELN O .+ DP_EXT_M_F_N<1> N
0. TUF | [T0% 6.3V X6R 20T ] Oop BRI FT L2/ Y Y Y\
7 ooy DP_EXT_AUX_CH C P 16l SAUX GHP ML_LANE2P O[S »n DP_EXT_M._F P<2> CRI Tl CAL
+ sy _DP_EXT_AUX_CH C_N 8L QAUX OV ML_LANEZNO = DP EXT M._F N<2> FLI402Z
o+ _=PP3V3_S0_DPCONN ORI TI CAL 21 oop_PuR RETURN 0122 | ToMLZ10-asi
 SEESVRAV2_S0_DRCADET R9421* D041l N__sHeonns Ty
H ELD PI —
. . 100K RCLAMP0524P / 2 YY)
R9443 R9442 1,2§:@ SLP2510P8 i
100K 100K CRI Tl CAL
% % 201,
1/ 2 1/ 2 DP_ESD
2 e + e Nio Ra_a%'c%lzzw
o qonDP_EXT_CA DET = g SLP2510P8
6
440 3 4o 1d5
ZWOOZ% X-G - CRI TI CAL 7INC NG6
sor 363 | B>
[Sije/2 DP CADET QL 1 DP_ESD g
1 3| NOTE: Q440 nust have Drain to Gate Rd_l?'-\gl\/é(())5%4F
440 | eakage of < 500 nA and gate to 8C70- 6-1 3
= Source resistance of > 5 Mohm
2N7002 X- G & 6
363 [Sy|e/s DP_cA DET © il =
2 DP to DVI/ HDM
RO422'| Cabl e Adapter 2 DX S
1[.\//I (CA) has 100k
1/2@}@7 pul |l -up to DP_PWR 3 4
— 2 12

=PP3V3_S0_DPCONN

61 8

° O DP_EXT_HPD

2N7002%4)é](_5
SOT- 363

% T} DP_EXT_HPD L

PP3V3_SWDPI LI M ¢,

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

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

SYNC MASTER=K16 M._B

T L

Di spl ayPor t

SYNC DATE=06/01/ 2010

Connector

s\

051 8467
3.3.0
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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

D . =ppsv so B R9701
2 2 CRI TI CAL CRI TI CAL
156w L9701
LA 01 1.3 it 22U 2. BA SOD71(33 PPVOUT SW LCDBKLT 4 «0
%'EA'&ERNEA%:?JQfULT"snm i ) PPBUS SWLCDBKLT PWR SW 1 |,>—||_2 PLACE_NEAR=U9701. 21: 3mm =0 :
| HLP2525CZ- SM N BT
JiC9713 %_ RB160M 60G| |1 C9796 1 C9797 1 C9799
L L UF 1NO STUFF . DI DT=TRUE - UF
p gg R9703 R9702 p g M
402 Dy 9 1370- 1 13T0- 1
20W 1/ 2§¥\/
2201 201,
= PPVI N _SW BKL =
Mcﬁi;rhlagﬁw BB 3 W
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|
C971.‘é 1 C9711% 1 1 /071%”4:1
1% —— % —— —— 10U
6:2}{2 gg}{z —F gg}{
201 603-1 0201
N o
C of 8§ =
VDDI O VLDO VIN
CRI Tl CAL
OM T_TABLE ngpoj-
&
6 | 9] 24
NCx— 0 BKLT: PROD
R9741 BKL_FSET SleseT b Fa_21 RO717
RO753 L A0K, BKL_FLTR 20 |ri7er & oura| 12 BKL I SENL 1AR\ 2 LED RETURN 1
o . mm M . mm
o m—=12C BKL_1 SCL A0 2 uf%fw BKL_| SET 3 || seT out2l 13 BKL_| SEN2 S’\ENEC‘CWDT*':S %0 1,5??? S’\ENEC‘CWDT*':g %0
RO757 vZBw o BKL_SCL 10 |sq k curs| 14 BKL | SEN3 BKLT":";ROD
ey =12C BKL 1 SDA 1 0 2 201 BKL_SDA 11 |spa aural 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 5 1C9723 2 o . R971~'-'(>)§1
C D —2 o/ZLUF g| g| g| . K
5% . 1/ 20wW
vgw 1 9704 2 5ol PO s
2%:? _— 303PF 402 a o @ 9 2
2
g -6 R9716'| |'R9714
B S0.9K ¢ 38.2K
= Fpwm=9. 62kHz  1/20w i/2ow | _LED=20. 3mA v
see spec for others 201,[ ],%: X710 ERECR TR ENECRD
GND_BKL _SGND 1582 02
mh@@%ﬁﬁ&‘z‘ W BKLT: PROD
AGESO L R9321
| _LED=369/ Ri set 2 LED RETURN 5 ____ iy
(EEPROM shoul d set EN_|_RES=1) MRERERR-W BFHES: 30™n ste M RERERR-WBTHES: 20"
Vos"
BKLT: PROD
RO722
AR\ 2 LED RETURN 6 .
BI N-NECK-W DTH:SI gomlﬂn 5w 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 FLIM 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 O LLP24 w9701 CRI TI CAL PRQJ: K16
A 353582967 1 | C, LP8545, LED BKLT CTRLR, LLP24, K99 VER u9701 CRI TI CAL PRQJ: K99 RS SR NI == (IR T BAS)
LCD Backlight Driver
RO |
d} Appl e I nc. | 051-8467 | D
L 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
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8

=PPBUS_SO_LCDBKLT

CRI TI CAL
806
ORI TI CAL FDC638APZ_SBMS001
SSOT6- HF PPBUS SW LCDBKLT_PWR
F9800 o = 35T ’
2AMP- 32V - AGE=8. 4V .
: R i e oD < PPBUS SO LCDBKLT FET
0603 VOLTAGE=8. 4V ) m hal
1R9808 C9802 ¢ — MOSFET FDC638APZ
301K 0. 1UF
% 9% ® CHANNEL P- TYPE
1/ 20W X5R 2
5201 402 RDS( ON) 43 mohm @. 5V
LCDBKLT_EN DI V LOADI NG 0.4 A (EDP)

'R9809
147K

1%
1/20W
2201

L KLT_EN L

807 b
soveraTEoRE |
sors63 | KR
1
-
5[G™ Sf;
EF manY LCD BKLT_EN LCDBKLT_ DI SABLE
1R9 7 . .pls
RB10  sovenaTreare |
5% 563 | Kh
:’\l//FZOW '_
2201
2[NSkt
2 D BKLT _PLT RST [L
_-L_

SYNC MASTER=K99 M_B

SYNC DATE=04/08/201

LCD Backl i ght Support
s |
d} Appl e | nc. 051- 8467 | D
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FSB (Front-Si de 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’ CAP
FSB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
FSB_DSTB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_DSTB * =3x_DI ELECTRI C 2 FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C 2
D FSB_ADDR * =STANDARD 2 FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C 2
FSB_ADSTB * =2x_DI ELECTRI C 2 FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_1X * =STANDARD 2 FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C 2

I ntel

NOTE: | ntel

Desi gn CGuide allows closer

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294),

CPU Si gnal

FSB 1X signals shown in signal

FSB 4X signals / groups shown in signal
Signals within each 4x group should be matched within 5 ps of strobe.

DSTB# conpl enentary pairs should be matched within 1 ps of each other, all
Spacing is 2x dielectric between DATA#, DI NV# signals,

FSB 2X signals / groups shown in signal
Signals within each 2x group should be matched wi thin 20 ps.
Spacing is 1x dielectric between ADDR#, REQ# signals,

table on right.

table on right.

table on right.

spacing if signal
Section 2

Constraints

with 3x dielectric spacing

Desi gn Gui de recommends FSB signals be routed only on internal

Al'l 4x/2x/1x FSB signals with i npedance requirenents are 50-ohm singl e- ended.

| ayers.

| engt hs can be shortened.

.1

Sections 4.2 & 4.3

DSTB#s matched to +/-
to the DSTB#s.

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

135 ps.

CPU_VCCSENSE

*

25 ML

P

Section 2

.1

Most CPU signals with i npedance requirenents are 55-ohm singl e-ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517),

MCP FSB COWP Si gnal

Sections 4.4 & 5.8.2.4
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’GA#‘
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
C CPU_27P4S * 27P4_OHM SH  =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—ff o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2
CPU_COWP * 25 ML 2
CPU_GTLREF * 25 ML ? | SR DG recommends at least 25 mils, >50 mils preferred
CPU_I TP * =2: 1_SPACI NG 2

PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | V&I GHT
B MCP_FSB_COVP * 8 ML 2
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.1.4

FSB Cl ock Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
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

Dl FFPAI R NECK GAP

CLK_FSB_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 VE| G“T o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G“T ’
CLK_FSB * =3x_DI ELECTRI C 2 CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C 2
SOURCE: MCP79 Interface DG (DG 03328-001_v01l), Section 2.2.5

i npedance.

FSB 2X
Signal s

G oups

FSB 4X Si gnal

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —ESBDATA GRAPO | ESB 55S ESB_DATA FSB D L<15..0>
O —ESBDATA GROUPO | ESB 55S ESB_DATA FSB DI NV_L<0>
[O—ESB_DSTEQ | ESB DSTB 55S | ESB DSTB FSB DSTB L_P<0>
CO—ESBDSIBO | FSB DSTR 555 | FSR DSTR FSB_DSTB_L_N<O>
CO—ESB DATA GROUP1 | ESB 55S ESB_DATA ESB D L<31..16>
O —FESB.DATA GROUP1 [ ESB 58S ESB_DATA FSB DI NV_L<1>
Co—ESBDsTBlL | ESB DSTR 555 [ ESB DSTRB FSB DSTB L_P<1>
[ —ESB_DSTR1 | ESB DSTB 55S | ESB DSTB FSB DSTB_L_N<1>
o FESB.DATA GROUP2 [ ESB 55S ESB_DATA FSB D L<47..32>
O —FESB.DATA GROUP2 | ESB 55S ESB_DATA FSB DI NV_L<2>
CDo—EsBDstB2 | ESB DSTR 555 [ FSB DSTRB FSB DSTB L_P<2>
CO—ESBDSTR2 | ESB DSTB 55S | ESB DSTB FSB DSTB_L_N<2>
O ESB DATA GROUP3 | ESB 55S ESB_DATA FSB D L<63..48>
O ESB DATA GROP3 | ESB 55S ESB_DATA FSB DI NV_L<3>
OO ESBDSIBR | FSB DSIA 555 | FSR DSTR FSB_DSTB_L_P<3>
[O—ESB_DSTB3 | ESB DSTB 55S | ESB DSTB FSB _DSTB_L_N<3>
O ESB ADDR GROUPO | ESB 55S ESB_ADDR FSB A L<16..3>
O ESBADDR GROUPO | ESB 55S ESB_ADDR FSB_REQ L<4..0>
O —ESB_ADSTED ESB_55S ESB_ADSTR FSB_ADSTB_L<0>

9 g | ESB 555 ESB_ADDR FSB A L<35..17>
O —ESBADSIEI ESB_55S ESB_ADSTR FSB_ADSTB_L<1>
O—ESB1X ESB_55S ESB_1X FSB_ADS L
CO—ESB_BREQQ | ESB 55S ESB_1X ESB_BREQO_L
O—EsB1X ESB 55S ESB_1X FSB_BNR L
O—ESB1X ESB_55S ESB_1X FSB_BPRI _L
CO—EsB1x ESB 55S ESB_1X ESB_DBSY_L
O—EsB1X ESB 55S ESB_1X FSB_DEFER L
CO—ESB1X ESB 55S ESB_1X FSB_DRDY_ L
[O—EsB1X ESB 55S ESB 1X FSB_H T_L
O—EsB1X ESB 55S ESB_1X FSB H TM L

L 1X ESB 55S ESB_1X FSB LOCK L
O —ESB_CPURST | ESB 55S ESB_1X FSB _CPURST L
O—EsB1X ESB_55S ESB_1X FSB RS L<2..0>
CO—EsB1x ESB 55S ESB_1X ESB_TRDY_L
CO—CRUASING CPU 555 CPU_AGITL CPU_A20M L

| BSFL CcPU 555 CPU_AGTI CPU BSEL<2..0>
O CRUEERR | CPU 555 CPU 8M | CPU FERR L
CO—CRUASYNG CcPU 555 CPU_AGTI CPU | GNNE_L
CO—CRUINT. CPU 555 CPU_AGITL CPU INIT L
[CO—CRUASNC R CPU 555 CPU_AGITL CPU_| NTR
CO—CRUASNC R CPU 555 CPU_AGITL CPU_NM
O—CPU_PROCHOT_| CPU 555 CPU_AGITL CPU_PROCHOT L

) | CPU 555 CPU_AGITL CPU_PWRGD
O—CRUASYNG CPU 555 CPU_AGITL CPU SM _L

CPU_ASYNC CPU 555 CPU_AGITL CPU STPCLK L

CO—BEM.IHRVIRI P | CPU 55S CPU 8M | PM THRMIRI P_L
[O—ESBCRUSIP | CPU 555 CPU_AGITL ESB _CPUSLP L

)| A CPU 555 CPU_AGITL CPU DPSLP_L
[O—CPU_DPRSTP | CcPU 555 CPU_AGTI CPU _DPRSTP_L
O—CRUASYNG CPU 555 CPU_AGTI FSB_DPWR L
O—ESBaK cru CIK_FSB 100D | O K_ESB ESB_CLK_CPU P
CO—ESB_QK CPU CIK_FSB 100D | O K_ESB ESB_CLK_CPU N

L LK 1 TP CIK_FSB 100D | O K_ESB ESB_CLK | TP_P

L LK I TP CIK_FSB 100D | O K_FSB ESB_CLK I TP_N

,_Cl K_MCP ClK FSB 100D | G K ESB ESB_CLK_MCP_P
OO—EsBaK Me CIK_FSB 100D | O K_ESB ESB_CLK_MCP_N
O CRULERR | CPU 555 CPU |ERR L
[O—BM.DPRSLPVR CPU 555 CPU_AGITL PM _DPRSLPVR
—(See ahove) CPU_55S CPU_AGTI | \VP_DPRSLPVR
O M2 el cove MCP_50S Mep EsB cave | MCP_BCLK VM. COMP_ VDD
O M2 el cove MCP_50S Mep Esg cave | MCP_BCLK VM. COMP_GND
O M2 el cove MCP_50S M _EsB cave | MCP_CPU _COVP_VCC
O MB_CPU COWP MCP_50S e Ese_cawe | MCP_ CPU_COVP_GND
CO—CRUGILREE CPU 50S CPU_GTI REE CPU_GTLREF
Do—Ceucawe CPU 50S CPU_COVP CPU_COVP<3>
Do—ceuwe CPU 27P4S CPU_COVP. CPU_COVP<2>
D—Ceucawe CPU 50S CPU_CONP CPU_COMP<1>
Do—Ceucawe CPU 27PAS CPU_COVP CPU_COVP<0>
CO—XDB 1Dl CPU 555 cPy I TP XDP_TDI
CO—XDR_ID0 CPU 555 cPy I TP XDP_TDO
O X2 IMs CPU 555 cPy I TP XDP_TMS
[CO—XDR_ICK CPU 555 cPy I TP XDP_TCK
O XDB_IRST | CPU 555 cPy | TP XDP_TRST L
O XDP_BPM | CcPU 555 cPy I TP XDP_BPM L<4..0>
O XDB_BEMLS CPU 555 cPy I TP XDP_BPM L<5>
O (ESB_CPURST 1) |cpysss CPU LTP XDP_CPURST_L
[ CPU_55S CPU 8M | CPU_VI D<6. . 0>
[ CPU 555 CPU 8M | | M\WP6_VI D<6. . 0>
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
O—CPUVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N
D—(CPU VCCSENSE) | cpy 27p4s cpy_veesensE | | MWP6_VSEN P
D> (CPU VCCSENSE) | cpy 27pas cpy_veesensE | | MWP6_VSEN N

5

5
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Menory Bus Constraints

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

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’C*E»P4
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
MEM 55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
MEM 70D * =70_OHM DI FF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF

D SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
MEM_CLK2NVEM * =4: 1_SPACI NG NV DG says 3x inner, 4x outer
MEM_CTRL2CTRL * =2: 1_SPACI NG 2 NV DG says 2x inner 4x outer
MEM_CTRL2NMEM * =2.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_CVD2CVD * =1.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_CVD2NEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM_DATA2DATA * =1. 5: 1_SPACI NG NV DG says 2x inner 4x outer
MEM_DATA2VEM * =3: 1_SPACI NG NV DG says 2x inner 4x outer
MEM_DQS2VEM * =3: 1_SPACI NG 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.T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
MEM _CLK MEM _CLK * MVEM CLK2MEM MEM_CND MEM _CLK * MVEM_CVD2MVEM
MEM _CLK MEM CTRL * VEM CLK2MVEM MEM_CVD MEM CTRL * VEM_CVD2MVEM
MEM _CLK MEM_CMD * MVEM _CLK2MEM MEM_CND MEM_CMD * MVEM CMD2CMD
MEM_CLK MEM_DATA * VEM CLK2MVEM MEM_CMVD MEM_DATA * VEM_CVD2MVEM
MEM _CLK MEM DQS * VEM CLK2MVEM MEM_CVD MEM DS * VEM_CVD2MVEM
C NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
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 * MVEM CTRL2VEM | MEM _DATA MEM _DATA * MVEM DATA2DATA
MEM CTRL MEM DQS * MEM_CTRL2MVEM MEM DATA MEM DQS * MVEM _DATA2MVEM
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
MEM_DQS MEM_CLK * VEM DQS2MVEM MEM_CLK * * MVEM 20THER
MEM_DQS MEM_CTRL * VEM DQS2MVEM MEM_CTRL * * MVEM 20THER
MEM_DQS MEM_CMVD * VEM DQS2MVEM MEM_CMVD * * MVEM 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!

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.

CMY 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 2.2.3
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2

MCP MEM COMP Si gnal Constraints

Menory Net

Properties

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

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM 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

MEM A/ B_CKE EC SET NAME | S CHANGED ON K6,

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

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>
o MMA QK MEM 70D MEM O K MEM A CLK N<5. . 0>
O MEMA KE MEM 50S MEM CTRI MEM A_CKE<3. . 0>
O MEMA NI MEM 50S MEM CTRI MEM A _CS L<3..0>
O MEM A CNTI MEM 50S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 50S NMEM CMVD MEM A_A<15.. 0>
o MEMA D MEM 50S MEM_CMVD MEM A _BA<2..0>
Do MMA QD MEM 50S NMEM CMVD MVEM A RAS L
o MEMA D MEM 508 NEM CMVD MVEM A CAS L
o MEMA D MEM 50S NMEM CMVD MNEM A VE L
O MEM A _DQ BYTEQ MEM 55S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTE] MEM 55S MEM DATA MEM A_DQx<15. . 8>
O MEM A _DQ BYTE2 MEM 55S MEM DATA MEM A _DQ<23. . 16>
O MEMA_DQ BYTES MEM 55S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 55S MEM DATA MEM A_DQ<39. . 32>
O MEMA_DQ BYTES MEM 55S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 55S MEM DATA NMEM A _DQ<55. . 48>
O MEMA_DQ BYTEZ MEM 55S NMEM DATA NMEM A DQ<63. . 56>
O MEMA_DQ BYTEQ MEM 55S MEM DATA VEM A_DiVkO>
O MEM.A_DQ BYTE] MEM 55S MEM DATA MEM A _DiVk1>
O MEM.A_DQ BYTE? MEM 55S MEM DATA MEM A_DMVk2>
O MEMA_DQ BYTES MEM 55S MEM DATA NVEM A DIVK3>
O MEM A DQ BYTE4 MEM 55S MEM DATA MEM A _DiVk4>
CO—MEM A _DQ BYTFS MEM 55S MEM DATA MEM A_DIVK5>
O MEMA_DQ BYTEG MEM 55S MEM DATA NVEM A _DIVK6>
O MEMA_DQ BYTE?Z MEM 55S MEM DATA MEM A_DMK7>
O MEMLA_DQSO MEM 70D VEM DS MEM A DQS P<0>
CO—MEMLA_DQSO MEM 70D VEM DS MEM A DQS N<O>
O MEMA DS MEM 70D MEM DQS. MEM A _DQS_P<1>
O MEMA DS MEM 70D MEM DQS MEM A _DOS_N<1>
O MEMA DQS2 MEM 70D MEM DQS MEM A_DQS_P<2>
O MEMA DQS2 MEM 70D MEM DQS MEM A_DOS_N<2>
CoO—MEMA DQS3 MEM 70D VEM DS MEM A DQS P<3>
O MEMLA_DOS3 MEM 70D VEM DS MEM A DQS N<3>
O MEMA DG4 MEM 70D MEM DQS MEM A_DQS_P<4>
O MEMA DOsa MEM 70D VEM DS NMVEM A_DQS_N<4>
O MEMLA_DQSS MEM 70D VEM DS MEM A DQS P<5>
O MEMLA_DOSS MEM 70D VEM DS MEM A DQS N<5>
O MEMA_DOS6 MEM 70D VEM DS MEM A DQS P<6>
O MEMLA_DOS6 MEM 70D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 70D MEM DQS MEM A_DQS_P<7>
O MEMA DQS? MEM 70D MEM DQS MEM A _DOS_N<7>
O MMBEaK MEM 70D MEM O K MEM B_CLK P<5.. 0>
o MMBEaK MEM 70D MEM O K MEM B_CLK N<5. . 0>
O MEMEB KE MEM 50S MEM CTRI MEM B_CKE<3. . 0>
O MEM B CNTI MEM 508 MEM CTRI MEM B_CS_L<3..0>
O MM B CNTI MEM 50S MEM CTRI MEM B_CODT<3. . 0>
o MEME QD MEM 50S MEM_CMVD MEM B_A<15. . 0>
o MME QD MEM 50S MEM_CMVD MEM B_BA<2.. 0>
o MME QD MEM 50S NMEM CAVD VEM B_RAS L
o MME O MEM 50S MEM CAVD VEM B_CAS L
O MEMB QD MEM 50S NEM CAVD MEM B WE L
O MEM B_DQ BYTEQ MEM 55S MEM DATA MEM B_DQ<7. . 0>
O MEM B DQ BYTE] MEM 55S MEM DATA MEM B_DQx<15. . 8>
O MEM B DQ BYTE2 MEM 55S MEM DATA MEM B_DQ<23. . 16>
CO—MEM B DQ BYTE3 MEM 55S MEM DATA MVEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 55S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 55S MEM DATA MEM B_DQ<47. . 40>
CO—MEM B DQ BYTE6 MEM 55S NMEM DATA NMVEM B_DQ<55. . 48>
O MEM B DQ BYTEZ MEM 55S NMEM DATA NMVEM B_DQ<63. . 56>
O MEM B DQ BYTEQ MEM 55S MEM DATA VEM B_DiVkO>
O MEM B_DQ BYTE1 MEM 55S MEM DATA MEM B_DiVk1>
O MEM B DQ BYTE2 MEM 55S MEM DATA MEM B_DMVk2>
O MEM B DQ BYTES MEM 55S MEM DATA VEM B_DIVK3>
CO—MEM B DQ BYTE4 MEM 55S MEM DATA VEM B_Divk4>
O MEM B DQ BYTES MEM 55S MEM DATA MEM B_DMVK5>
O MEM B DQ BYTEG MEM 55S MEM DATA VEM B_DIVK6>
CO—MEM B DQ BYTE? MEM 55S MEM DATA MVEM B_DIVK7>
O MEMLB_DQSO MEM 70D VEM DS MEM B _DQS P<0>
O MEMLB_DQSO MEM 70D VEM DS MEM B _DQS N<O>
O MEM B DS MEM 70D MEM DQS MEM B_DQS_P<1>
O MEM B DCSI MEM 70D MEM DQS MEM B_DOS _N<1>
O MEM B DQS2 MEM 70D MEM DQS MEM B_DQS_P<2>
O MEM B_DQS2 MEM 70D MEM DQS MEM B_DOS _N<2>
O MEMB_DOS3 MEM 70D VEM DS MEM B _DQS P<3>
O MEMLB_DOS3 MEM 70D VEM DS MEM B _DQS N<3>
O MEM B DOsa MEM 70D VEM DS VEM B_DQS_P<4>
O MEMEB DO MEM 70D MEM DQS MEM B_DOS_N<4>
oMM B _DOSS MEM 70D VEM DS MEM B _DQS P<5>
O MEMB_DOSS MEM 70D VEM DS MEM B _DQS N<5>
O MEMB_DOS6 MEM 70D VEM DS MEM B _DQS P<6>
O MEMB_DOS6 MEM 70D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 70D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 70D MEM DQS. MEM B_DOS _N<7>

MCP_NEM CONP

MCP_NEM CONP

MEM_COWP_ VDD

VEM _COVP_GND

MCP_NEM CONP

MCP_NEM CONP

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

e SYNC_VASTER=KOO VLB SYNC_DATE=04/ 08/ 2010
Menory Constraints
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PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:; NET_TYPE
- = ON LAYER? i ELECTRI CAL_CONSTRAI NT_SET |  PHYSI CAL SPACI NG
PCl E_90D * =90_OHM.DIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » 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>
CO—BEGRD PGl E_90D PO E PEG R2D C P<15.. 0>
[ PCl E_90D PCIE 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' _ : PFGﬁmF\’ bl FﬁqOD PCLE PEG mR P<15 j 0>
PCI E * =3X_DI ELECTRI C ? PCIE TOP, BOTTOM| =4X_DI ELECTRI C ? [ PCl E_90D PCIE PEG D2R N<15.. 0>
N P [ PCl E_90D PCIE PEG D2R C P<15.. 0>
GKPAE 20 ML P = POLE 0D POLE PEG D2R C N<15.. 0>
D[ Lyee_pexcow . S ML ? = PaLE_son PO E PCIE_AP_R2D P o
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.3 [ PCl E_ 90D PCIE PClE AP_R2D N 734
CO—BPQE AR R2D PCl E_90D PCIE PCILE AP R2D C P 16 34
= PCl E 90D PCE PCIE_AP_R2D C N 16 34
NEED PCl e Genl/ Gen2 not es! = an— ST AR
| PG E_90D POLE PCI E_AP_D2R N 7 16 0
[ PCl E_90D PCIE PCl E ENET_R2D P
[ PCl E_90D PCIE PCl E_ ENET_R2D N
CO—BCLE ENFT_R2D PCl E_90D PCIE PClE_ENET_R2D C P
- - = PCIE_90D PCLE PCIE ENET_R2D C N
Anal og Video Signal Constraints S _eaE eer e Paran  |ear PO E ENET 2R P
ALLOW ROUTE = [ PCl E_90D PCIE PCl E_ ENET_D2R N
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP PCLE 90D PCLE PC‘ E ENE-I- mR C P
CRT_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD D PCLE_90D POE 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 [— PCIE 90D PO E PClE FWR2D N
N B L P N orr [O—POE EWRD PCl E_90D PCIE PCE FWR2D C P
all om el el ORT_2CRT = PQLE 80D POLE PCI E_FW R2D G N
CRT_2CRT * 15 ML ? [O—BOE EWDR PCI E_90D PO E PGl E FW D2R P
PGl E_90D PCIE PCl E FW D2R N
CRT_2CLK * 50 ML ? = =
— = PCLE 90D PO E PCIE FWD2R C P
CRT_2SW TCHER * 250 ML 2 f— PCLE 90D POLE PClE_ FWD2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MP_PEQ_REEGK QK PO E 1000 CLK PALE PEG CLK100M P .
T [ K PCOE 1000 GK PG E PEG CLK100M N s 16
C MeP_DAC. - =2x_DIELECTRI C ? O M®_PE1_REFAK K PCE 1000 GK PG 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 M®P_PE2_REFAK QK PAE 1000 QK PO E PCl E_CLK100M ENET_P
- 50-ohmfromfirst to second term nation resistor. = CK PAE 1000 QK PAFE PCl E_CLK100M ENET_N
- 75-ohm from output of three-pole filter to connector (if possible). O M®_PE3_REFAK 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. f— QK PAE 1000 QK PO E PCl E_CLK100M FW N
SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9), Section 2.4.1. O MR _PEX O K COVP Mcp_PEX_cave | MCP_PEXO_TERMP 16
Digital Video Signal Constraints o= e RLIGRCER
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D (‘RT:RI UE (‘RT:EOQ CRT CRT | G B_COw_PB
DP_90D « ~00_OHM DIFF | =90_OHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF D: gf:x g{g: gf:x CRT: : g C§¥$
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
MCP_DV_COVP « v 20 ML 20 ML =STANDARD =STANDARD =STANDARD DM DAC VREE e pac cove | MOP_TV_DAC VREFR -
O iN M DP_90D pselayport | DP 1G M1 _P<1..0> 017
oDl M DP_90D DisPlAYPORT [ DP 1G M1 _N<i1..0> 9017
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_' I')Pigfll') DI SPLAYPCRT u:, I G ALJX O"l P o 17
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? CO—DB_LNT_AUX CH DP_90D piselayport | DP 1 G AUX CH1 N 017
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2 O—DEEXT M DP_90D pisplaypcrr | DP 1 G MLO_P<3. . 0> o1
- - - - - - - - port | DP 1 G MLO_N<3. . 0> 7
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 mils. O DBEXTM DB_900 DLSPLAY P e A GO P °
) . . h DP_EXT_AUX_CH DP_90D DI SPL AYPORT. 917
NOTE: NV DG reconmends 90 ohmdifferential for LVDS, but cable/display assune 100 ohm = B T ALK ot B 20D DL SPLAYPRT | DP_I G_AUX_CHO N
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. == A = o
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O MP_TIMDSO_RSET MCP_DV_COVP MCP_TNMDSO_RSET 17 24
Max trace length: LVDS 10 i nches, DP 8.5 inches. [CO—MP_TMDSO_VPROBE MCP_TNMDSO_ VPROBE 17 24
B SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.4.2 VDS G A aK LvDs_ 1000 Lo LVDS |G A CLK P
Co i O LVWDS IGA QK L VDS 100D LVDS LVDS |G A CLK N
SATA I nt erf ace nSt rai nt S _ O—L\VDS 1 G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0>
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—L\VDS 1G A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0>
N ~ _ _ _ _ M DI FF _ M D FF [CO—L\VDS 1G A DATAS LVDS 100D LVDS LVDS | G A DATA P<3>
SATA_90D =90_OHM.DIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM_ =90_OHM_ S _Lvos 16 A et \vDe_1000 s VDS |G A DATA N<3>
LS I1GRAK LVDS_100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSI1GB OK LVDS 100D LVDS LVDS 1G B CLK N
N _ P _ P O—L\VDS 1 G B DATA LVDS 100D LVDS LVDS | G B_DATA P<2..0>
SATA =3x_DI ELECTRI C > SATA TOP, BOTTOM| =4x_DI ELECTRI C ? = s ianoara s 1000 e VDS | G B DATA N<2. 0>
SATA_TERMP * 8 ML ? CO—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 1G B DATAS 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 Interface DG (DG 04625-001_v0.9), Section 2.6 [>—_MP_| EPAR_VPROBE MCP_| FPAB_VPROBE 1 —_
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 35
D SATA_90D SATA SATA HDD R2D C N 18 35
= SATA_90D SATA SATA _HDD R2D P 735
[ SATA_90D SATA SATA HDD R2D N 735
[O—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 18 35
[ SATA_90D SATA SATA _HDD D2R N 18 35
[ SATA 90D SATA SATA HDD D2R C P 738
[ SATA_90D SATA SATA HDD D2R C N 735
[O—SATA DD R2D SATA_90D SATA SATA ODD R2D C P s 18
[ SATA_90D SATA SATA ODD R2D C N s 18
A = SATA_90D SATA SATA _ODD R2D P
[ SATA_90D SATA SATA _ODD R2D N -
[ _SATA_ oD 2R SATA 90D cATA SATA ODD D2R P 51 SYNC MASTER=K99 M_B SYNC DATE=04/08/ 2010
= SATA_90D SATA SATA _ODD D2R N o 18 H
[ SATA_90D SATA SATA_ODD D2R C P IVCP ConSt rail nt S 1
ATA D2R N g e A
= SATA_90D SATA S Db C Ap le Inc 051- 8467
[O—_\MCP_SATA_TERWP saTA_TERMP | MCP_SATA TERMP " p . e
S 3.3.0
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LPC Bus Constraints MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#‘ NET_TYPE
il ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
LPC_55S =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD :STANDARI? _ oc_an pc_aas s LPC AD<3..0> o
CLK_LPC 55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD CO—LBC ERAME | L PC 5585 LPC LPC FRANME L 719 39 a1
[O—LPC RESET | L PC 558 LPC LPC RESET L 19 25
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | Wl GHT O MR LPC O Ko QK IPC 555 | QK IPC LPC ClLK33M SMC R 10 25
- - — s G K I1PC 558 | QK IPC LPC CLK33M SMC 25 39
LPC 1. 5x_DIELECTRI C ? _ f— QK IPC 558 | AKIPC LPC CLK33M LPCPLUS 725 a1
D CLK_LPC * =2x_DI ELECTRI C ? D_USFLFXTA USB_90D USB USB EXTA P 16 36 D
. ; . USB_90D USB. USB EXTA N 18 36
SOURCE: MCPB9 I nterface DG (DG 04625-001_v0.9), Section 2.7 = Lees0n - USE EXTA MUXED P ne
USB 2.0 Interface Constraints = LsA_eon L oo ER e -
_ O UsBMN USB_90D USB USB M NI _P 918
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [— USB 90D USB USB M NI _N 918
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD O USBEXID LSB_S0D LSE = DB T
i [ USB 90D USB USB_EXTD N 718 37
USB_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF O USB CAMERA USB_90D USB USB_CAMERA P 718 37
[ USB_90D USB USB_CANMERA N 7 18 37
— —= [O—UsSB BT USB_90D USB. USB_BT_P 718 34
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 RULE_ f— USB_90D USB USB BT N 718 34
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM| =4x_DI ELECTRI C ? [O—USE TPAD USB 90D USB USB_TPAD P 18 47 72
USB_90D USB USB_TPAD N 18 47 72
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.8 OO—UsB IR USB_90D USB USB IR P -
. D USB 90D USB USB IR N
SMBus I nterface Constraints = s exn UsA_a0D = USB_EXTB_P
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#‘ : lsﬂiqnn LSE USB B N
— — ON LAYER? i CO—UsB 157 USB_90D USB USB _T57_P
SMB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD = USB_90D USB USB T57_N
O UsB_EXIC USB_90D USB USB_EXTC P 018
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o D USFLQOD LB USB C N o
— — [O—USB_SDCARD USB 90D USB USB SDCARD P 10 38
SvB * =2x_DI ELECTRI C ? D USB_90D USB USB_SDCARD N 18 38
o UsB USB_90D USB USB_ VW P
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.9 = USB_90D USB. UsB WM N
c|HD Audio Interface Constraints ED—eR-Lsa s s MOBLSRER) i VOP_USB_RBLAS GAD—— C
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECKGAP : : : M:z:: x 2@@ W 8 &'I?A 2: :z
HDA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD _SMC, | . | SMB 558 SVB SMBUS MCP_1_CLK 19 a2
Vol = SMB_55S SVB SMBUS MCP_1 DATA 19 a2
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | veEIGHT O DA BT aK HDA 55S HDA HDA BI T _CLK 710 a7
— — f— HDA 55S HDA HDA BIT CLK R 19
HDA * =2x_DI ELECTRI C ?
S [O—HDA_SYNC HDA 55S HDA HDA SYNC 719 a7
MCP_HDA_COWVP * 8 ML ? [ HDA_55S HDA HDA_SYNC R 10
N boa_55s DA HDA_RST R L 1
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.10 = HDA 55S HDA HDA_RST_L 719 37
) . HDA_SDI NO HDA_55S HDA HDA_SDI NO 719 a7
SI O Signal Constraints = HDA 58S HoA HDA_SDI N_CODEC
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECKGAP : Hm*qm“’ :::2:: :x :x gm R :;g ¥
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD MCP_HDA_PULL DN CONP Mee_ta_cave | MCP_HDA_PULLDN_COVP .,
SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT O MESUs aK QK SIONS5S | QK SION PM CLK32K SUSCLK_ R 10 25
—— - — = aK sionsss | a K siow PM CLK32K_SUSCLK 2
CLK_SLowv N =1. 5x_DIELECTRI C ? O—SBLaK SPl_55S SPl SPI_CLK R 19 a1
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.11 = SBL_558 SEl SBL_cLK “
: [o—SBL_ME| SPL_55S SPl SPI _MXSI _R 19 41
SPI Interface Constraints = seLsss s S .
_ >—SPL_M SO SPL_55S SPl SPI_M SO 19 41
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—SkLCso SPl_55S SP| SPI_CSO_R L 19 41
B SPI _55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD = SBL_SAS SEl SPL_C50 L - B
[ SPl_55S SPl SPI_MB_CLK a1 a8
— — SPl_55S SPl SPI _M.B_MOSI a1 a8
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
T f— SPl_55S SPI SPI_M.B_M SO a1 a8
SPI * =1. 5x_DI ELECTRI C ? [ SPl_55S SPI SPIL_MB CS L a1 a8
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.12 = SBL_558 SEl SPL_ALT CLK e
_ fa— SPl_55S SP| SPI _ALT MOSI 7 a1
o SPl_55S SPl SPI _ALT_M SO 7 m
= SPl_55S SPl SPI _ALT_CS_L 7 m
_—
A SYNC MASTER=K99 M._B SYNC DATE=04/08/ 2010 A
MCP Constraints 2
d} Appl e I nc. 051-8467
i) 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
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MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH | MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

:

I Net

Properties

D SOURCE: MCP73 Interface DG (DG 02974-001_vO01

88E1116R ( Et

her net PHY)

), Sections 2.7.2 & 2.7.4
Constraints

ON LAYER?
MCP_M | _COWP * =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

Dl FFPAI R NECK GAP

SOURCE: MCP73 Interface DG (DG 02974-001_vO01

SD Card Interface Constraints

), Section 2.7.4

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP
ENET_MDI _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
SPACI NG_RULE_SET LAYER LINE TO LINE SPACING | VeI GHT

ENET_NDI * 25 ML 2

Et her net Net

Properties

PHYSI CAL_RULE_SET LAYER AGFONRTE | M NIMUM LINE WDTH | M NIMUM 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
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VI GHT |
SD_I NTERFACE * =3X_DI ELECTRI C 2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O MeMI_cowe MCP_ M1 _COVP MCP_M | _COvP_VDD 18
o MeMI_cow MCP_ M1 _COVP MCP_M | _COVP_GN\D 18
[CO—MP_Q K25M BUEQ ENET_ M1 55 | vop BUrg ak | MCP_CLK25M BUFO_R

[ ENET M1 55S | mvop BUEQ ak | RTL8211 ClLK25M CKXTAL1
[O—ENELINIR | ENET_M 1 _55S | ENFT_M | ENET_I NTR L

O—EMELMIO ENET_ M1 55S | ENFT M| ENET_MDI O 9 18
[O—ENEL M ENET_ M1 55S | ENFT M| ENET_NMDC

O —ENET_PURDAN | ENET_ M1 55S | ENFT M| ENET_PWRDWN L
[CO—EMNELRXQLK ENET_M 1 _55S | ENFT_M | ENET_CLK125M RXCLK R

[ ENET_ M1 55S | ENFT M| ENET_CLK125M RXCLK s 18
[ ENET_ M1 55S | ENFT M| ENET_RXD R<3..0>
CO—ENET_RXD _STRAP ENET_ M1 55S | ENFT M| ENET_RXD<0> s 18
O —EMNEL_RXD_ STRAP ENET_ M1 55S | ENFT M| ENET_RXD<3. . 1> s 18
[O—EMNELRXD ENET_ M1 55S | ENFT M| ENET_RX_CTRL 0 18
OO—ENELIXAK ENET_M 1 _55S | ENFT_M | ENET_CLK125M TXCLK
O—EMELIXD ENFT M1 _55S | ENFT M1 ENET_TXD<0>

[O—ENELTXD ENET_M 1 _55S | ENFT_M | ENET_TXD<3..1>
O—ENELTXD ENET_M 1 _55S | ENFT_M | ENET_TX_CTRL

[ ENET M1 55S | ENFT M| ENET_RESET L

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—ENEL VD ENET_MDI 1000 ENET_MDI ENET_MDI _P<3.. 0>
[ ENET_MDI 10000 ENET_MDI ENET_MDI _N<3. . 0>

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SD_DATA SD 55S sD | NTEREACE | SD_D<4. . 0> 7 38
[ SD_55S sD | NTEREACE | SDCONN_DATA<4. . 0>
fa— SD 55S sD | NTEREACE | BCVB7765_CR _DATA<4>
[O—SDDATA R SD 55S sD | NTEREACE | SD_D<7. . 5> 7 8
f— SD_55S sD | NTEREACE | SDCONN_DATA<7. . 5>
= SD_55S sD | NTEREACE | BCMB7765_CR _DATA<7. . 5>
D—shak SD 55S sh | NTEREACE | SD_CLK 738
o SD 55S sh I NTEREACE | SD_CLK R 38
fa— SD 555 sD I NTERFACE | SDCONN_CLK
Oo—shan SD 55S sD | NTEREACE | SD_CVD 738
[ SD 555 sD | NTERFACE | SDCONN_CMVD
f— SD 555 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

Constraints

d} Appl e I nc.
®
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7

6

4

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

SMC SMBus Net Properties

e
ELECTR GAL_GONSTRAI NT_SET Prvst oA oG
[CO—swus s sa NE, NE SMBUS SMC A S3 SCL
CoO—swssn SDA NE, NE SMBUS SMC A S3 SDA
[CO—SMELS_SMC BSOSOl NE, NE SMBUS SMC B SO_SCL
CO—S\MBUS_SMCB_SD_SDA B, NE SMBUS SMC B_SO_SDA
CO—S\els.s\wcoso sa B, NE SMBUS SMC 0 SO SCL
[CO—S\eLSsve.o_sn_soa NE, NE SMBUS SMC O_SO_SDA
> _ssmsacensa " .
[CO—SMELS_ SN BSA_SDA NE, NE SMBUS SMC BSA SDA
[CO—S\eLS_Svo vaur_sal NE, NE SMBUS SMC MGMI_SCL
CD—SMELS_SVC_Mavr_sDA NE, NE SMBUS SMC_MGMI_SDA

Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

Ol 1TQI_DIEEPALR CHGR CSI _P
[ — 1TOI_DIFEPAIR. CHGR CSI_N
[ — 1TQ1_DIEEPALR CHGR CSI R P
[ — 1TQl_DIEEPALR CHGR CSI R N
CO—arcso 1TQI_DIEEPALR CHGR CSO P
[— 1TQI DIEEPALR CHGR CSO N
[ — 1TOL DI EEPALR CHGR CSO R P
[ — 1TOL DI EEPALR. CHGR CSO R N

SYNC _DATE=04/08/ 2010

SMC Constraints

d} Appl e I nc.
®
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M sc Net Properties Power Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE NET_TYPE
SENSE_1TOL_55S * 1.1 DIFFPAR  =55_CHM SE =55_0HM SE =55_0HM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR ELECTRI CAL_CONSTRAI NT_SET |  PHYSI CAL SPAG NG ELECTRI CAL_CONSTRAI NT_SET |  PHYSI CAL SPAGI NG
== USB EXTA MUXED P DRAMTHI D2_P
THERM 1TOL_55S * 1.1 DIFFPAR  =55_CHM SE =55_0HM SE =55_0HM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R D—UBB—Egﬁz @*322 tg USE EXTA MIXED N 2 00 [O—CRUIEMENS 2 I:Emfngfz: Py DRAMTH%@ o N -
— | | 3 60 f— A1TOL a5
DI FFPAI R * =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R L EXTA) USB_90D USB USB LT1 P 36 CPU THERMD THERM 1TQl_555 THERM CPU _THERMD P 10 45
— — CoO—UsE = = ALTOL
. EXTA) USB_90D USB. USB LT1_N 36 = THERM 1TQL 559 THERM CPU_THERMD_N 10 a5
. TPAD) USB_90D USB USB_TPAD P 18 47 69 [ MCPTHVENS D2 THERM 1TO1_555 THERM M_.BR THVDI ODE P s
— }_TPAD) USB 90D USB USB_TPAD_N 18 47 69 [ THERM 1TOL 559 THERM M.BR_THVDI ODE N s
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O (UsB TPAD) USB_90D USB USB_TPAD CONN P 747 O MCR_THVDI ODF THERM 1TQl_55§ THERM MCP_THMDI ODE P 19 45
S B_TPAD IN_N
D SENSE N —1. 1_SPACI NG > o (USB_TPAD) USB_90D USB US| CONI 7 a7 [ THERM 1TOL 559 THERM MCP_THVDI ODE_N 19 45
THERM * =1: 1_SPACI NG 2 [O—sessosarsn | SVBS5S SV 1 2C SMC SMS SDA R [—SENSE_DI FEPAIR SENSE_1TO1 559 SENSE I SNS_1V5_S3_P s
— S [O—sesscwrsa | SVB8ES SMB 12C SMC SM5_SCL_R = SENSE_1TQl_555 SENSE I SNS 1V5_S3_N v s
* =1 ? D [ —
AUDI O 1: 1_SPACI NG ? SME 58S QB | 2C TCON SCL - CO—SENSE DIFEPAIR SENSE_1TO1_555 SENSE | SNS_AI RPORT_P 34 43
3 5C T SENSE _1TOl_555 SENSE | SNS_Al RP N 34 43
[— SMB_55S SMB C TCON_SDA w2 — -
CO—SENSE_DIEEPAIR SENSE_1TO1_559 SENSE | SNS_CSREG P as
SMB_55S SMB 1 2C TCON SCL__CONN 60 - 7
— = SnA_s5s =y [ 2C_TCON_SDA_CONN [ SENSE TOL 554 SENSE LIS CHREG N «
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT | — = °© CO—SENSE_DIEEPALR SENSE_1TOl_555 SENSE I SNS_HDD P 35 43
= n n SENSE_1TO1_559 SENSE | SNS_HDD N 35 43
* 2 [ — 11Ol
ENETOONN 25 MLs : Graphi cs Net Properties = _sense nierPAlR SENeE_1TOL_55e] SENeE I SNS_LCDBKLT_P .
I NET_TYPE [ SENSE_1TOl 555 SENSE I SNS LCDBKLT N 23 63
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG OLEEPAIR SENSE 1TO1 559 SENSE CPWTTSO CS P
— CO—SENSE — — 56
G\D * =STANDARD ? i DP_90D DI SPI AYPORT DP_INT_M._P<1..0> s 60 f— SENSE_1TOl_555 SENSE CPUVTTSO_CS N 56
MEM_POVER * =STANDARD 2 [— DP_90D pispiavporT | DP TNT M. N<i1..0> - [o—SENSE_DI FEPAIR SENSE_1TOl 559 SENSE | MVP6_CS_P o
= ! f— DP_90D DI SPI AYPORT DP_INT_M._C P<1..0> 0 = SENSE_1TO1 559 SENSE | MWP6_CS N sa
__ = DP_90D DI SPI AYPORT DP_INT_M_C N<1..0> 0 [CO—SENSE_DI EEPAIR SENSE_1TOl_ 559 SENSE | WP6_CS R P s4
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT [ DP_90D DI SPL AYPORT. DP_INT_M._F P<1..0> 7 60 ] SENSE_1TOl 555 SENSE I MWP6_CS R N s4
90! PORT. DP_INT_M_F_N<1..0>
GND_P2MM * 0.20 MM 1000 | — DP_920D. DL SPLAY) vee [ SENSE_DI EEPAIR SENSE_1TO1_559 SENSE CPU VTTSENSE P s6
0__ = DP_90D DI SPI AYPORT DP_INT_AUX CH C P 7 60 SENSE 1Tl 559 SEI CPU VTTSENSE N
PVR_P2MM * 0.20 MM 1000 = DP_90D pisplavporT | DP_INT_AUX CH C N = NSE_1TO1_ NSE s
[O—SENSE_DI EEPALR SENSE_1TO1_559 SENSE MCPCORESO_VSEN P 22 55
= DP_90D DL SPL AYPORT DP_| NT_AUX _CH P 9 60 - SENSE 1TQ1 Sl MCPCORESO_VSEN N
= DP_90D pisplavporT | DP_INT_AUX_CH N o6 [ ENSE1TOI_S5S SENSE 22 5
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET MEM - PP1V5R1V35 S3
Yy P - e VeV LK pye - - o CO-(DP_EXT_M) DP_90D DI SPL AYPORT DP_EXT_M._P<3..0> -, = APON Te
— - - ALPO - = DP_90D DI SPI AYPORT DP_EXT _M._N<3..0> 962 [ SB_POWNFR PP3V3_S5 7858
MEM_CMD G\D * GND_P2MM MEM_CMD MEM_POVER * PVWR_P2MM - DP_90D DI SPI AYPORT DP_EXT M._C P<3..0> 62 f— SB_POWFR PP3V3_S0 7858
=== === DP_90D DI SPI AYPORT. DP_EXT_M._C N<3..0> 62 SB_PONER PP1V5_S0 .
MEM CTRL G\D * GN\D_P2MM MEM _CTRL M _PONER * PVR_P2 = = [ — ]
C L _P2MW A CT VEM. P2 = DP_90D Dsplaypcer | DP_EXT M._F_P<3..0> o an G\D
MEM _DATA G\D * GN\D_P2MM MEM _DATA MEM_POVER * PVWR_P2MM [ DP_90D DI SPI AYPORT DP_EXT_M._F_N<3..0> 62 I
(DP_EXT_AUX_CH) DP_90D DI SPIL AYPORT DP_EXT_AUX CH C P 062 =
MEM DQS G\D * GND_P2MM MEM DS VEM_POVER * PVR_P2MM O =A = N T
= — — o = DP_90D DI SPI AYPORT DP_EXT_AUX _CH C N
(= - se Audi o Net Properties
NET_TYPE
- ”
NET_SPACI NG TYPEL | NET_SPACI NG _TYPI AREA_TYPE | SPACI l\GﬁRUL»EiNSEf» NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI M:LRUU»EiSE“r» ELECTRI CAL_ RAI NT_SET PHYSI CAL SPACI NG
CLK_PCI E G\D * G\lD_PZI\}/I\{I» _ CLK_FSB G\D * G\‘D‘PZW, _ O SBKRAMP_| NR DI EEPAI R AUDI O SPKRAMP_| NR P 7 37 40
PCIE G\D * GN\D_P2MM CPU_COWP G\D * GN\D_P2MM [— DI EEPAI R AUDI O SPKRAMP_| NR N 7 a7 a9
SATA G\D * G\ND_P2MWM CPU_GTLREF G\D * G\D_P2MWM O MAXe8300_R DL EEPAI R AUDLO MAX98300_R P 0
MAX98300_R N
usB G\D * GND_P2MM CPU_VCCSENSE G\D * GND_P2MM = DLEEPALR ADLO -
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
LVDS G\D * G\ND_P2MWM ENET_MDI G\D * G\ND_P2MWM
B 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;:;
SD _55S * =STANDARD o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:;
MVEM 40S * 0.09 MV 5.8 M o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COMP TOP 0.1 MWV 500 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE p—
MCP_MEM_COVP ToP 0.1 MM 500 ML o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COVP TOP 0.1 MW 500 ML ’
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TOP 0.1 MW 500 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COMP * 0.25 MM 250 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
A SYNC MASTER=T27 M.B SYNC DATE=09/ 08/ 200
3
K16/ K99 Speci fic Constraints
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S 3.3.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREIN | S THE
PROPRI ETARY P ERTY_OF_APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 108 OF 110
|1 NOT TO REPRODUCE CR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 72 O: 74

8 4 6 5 4 3 2 1

WWW . AlISaler.Com




8 4 6 5 4 3 2 1

K99 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS
BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |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;:" SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG RULE_SET LAYER LINE-TO LI NE SPACI NG Vel G—ff e
DEFAULT * Y 0.100 MM 0.076 MM 30 MV 0 M om DEFAULT * 0.1 MM ?» _ 2% DI ELECTRI N 0 120 W >
STANDARD * Y =DEFAULT =DEFAULT 12.7 MW =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 3% DI ELECTRI N 0 210 W > D
* ?
D 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#" Bm_PlW * 0.1 W - e 4X_|] ELECTRI C N 0.280 WM ?
T BGA_P2MM 0.2 ? L. 5X_DI ELECTRI g * 0.105 MM ?
27P4_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD g " P P = ; — - o -
27P4_OHM SE 1SL3, I SL10 Y 0.250 MV 0.250 MV — -
27P4_OHM_SE I SL4, 1 SL9 Y 0.250 wW 0.250 wW o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr o
N 1: 1_SPACI NG * 0.1 MV ?
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 1.5: l_SPAO NG * 0.15 MM 2 e
40_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD SSTANDARD L5 1SN N FETRYY P
40_OHM SE | ToP, BOTTOM Y 0.170 MM 0.170 MM _ 2 1 SPAa NG N 02 S
40_OHM_SE 158]3,15L4,15L9,Isl10 Y 0.140 W 0.140 W 2.28: 1_SPACI NG N 0.228 WM ?' e -
2.5: 1_SPACI NG * 0.25 MM 2
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#" 3 l_SPACI NG N 0.3 W ? —
50_OHM SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 4: 1_SPACI NG . 0.4 W ?
50_OHM SE TOP, BOTTOM Y 0.110 vV 0.110 vV — SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEGHT
50_OHM SE 153, 1sL4,1sL9,1sl10 Y 0.090 MM 0.090 MM P N —STANDARD .
PP1V5_MEM * =STANDARD ?
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;:" SPACI NG RULE_SET LAYER LINE- TO LI NE SPACI NG Vel G—ff o
C 55_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD SSTANDARD o P2 N o2 1000 C
55_OHM SE | TOP, BOTTOM Y 0.090 MM 0.090 MM _ Ry N o2 1000
55_OHM SE 13,1514, 1sL9,1sl10 Y 0.076 MM 0.076 MM
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
_ NB_STATI C * =STANDARD ?
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
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'sLa, 1519 Y 0.155 MM 0.155 WM 0.130 MM 0.130 WM _—
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#"
80_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF | TOP, BOTTOM M 0.140 MM 0.140 MM 0.160 MV 0.160 MM
80_OHM DI FF | 1SL3,15L10 Y 0.109 MM 0.109 MM 0.160 MM 0.160 MM
80_OHM DI FF |SL4, 1SLY M 0.125 MM 0.125 MM 0.160 MV 0.160 MM
B PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:" B
75_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
75_OHM DI FF | TOP, BOTTOM M 0.160 MM 0.160 MM 0.160 MM 0.160 MM
75_OHM DI FF | 1SL3,15L10 Y 0.120 MM 0.120 MM 0.140 MV 0.140 MM
75_OHM DI FF I'SL4, 1'SLO Y 0.140 MM 0.140 MM 0.140 MV 0.140 MM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
90_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF | TOP, BOTTOM M 0.115 MM 0.115 MM 0.210 MM 0.210 MM
90_OHM DI FF | 1SL3,15L10 M 0.089 MM 0.089 MM 0.210 MM 0.210 MM e
90_OHM DI FF |'SLa,15L9 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 I'SL4, I SLO M 0.105 MM 0.105 MM 0.210 MV 0.210 MM
A SYNC VASTER=KOO M_B SYNC_DATE=04/ 08/ 2010 A
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP Kg 9 RUL E [EFI NI TI C]\IS
100_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD T T
100_OHM DI FF | TOP, BOTTOM Y 0.091 MM 0.091 MM 0.200 MM 0.200 MM @ Appl e I nc 5_ 8467
100_CHM DI FF | 1SL3,15L10 Y 0.075 MM 0.075 MM 0.300 MM 0.300 MM L 3.3.0
100_OHM DI FF I'SLa, 1 L9 M 0.085 MM 0.085 MM 0.200 MM 0.200 MM g'&?mpg?ngNﬁgEmY:
R POBLOSOR AGREES 7O THE FaLLow NG~ N
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP . : IST"”T"C)"?;__‘:O;'E ggcuo(’\’;’;”l 'TN CONFI DENCE 109 OF 110
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW ':i/ ;‘E’I ;?GF:TE\S’E@;SE;VEE‘BU SHIT IN WCLE OR PART 73 OF 74
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SAI\/SUNG I\/URATA TAI YO YUDEN

PART NUMBER 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 NUMBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
13850629 2 CAP, 1UF, 6.3V, 10% 0402 o, cone CRI TI CAY4 SS_CAP_1UF 13850628 2 CAP, 1UF, 6.3V, 10% 0402 2, cono CRI TI CA MJ_CAP_1UF 13850630 2 CAP, 1UF, 6.3V, 10% 0402 o, 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 NUMBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
13850632 10 CAP, 2.2UF, 6.3V, 20% 0402 fiom crer cuze ciren ciss cizs czer cafs SS_CAP_2_2UH  138S0633 10 | CAP, 2.2UF, 6.3V, 20% 04020 frumr cinen cnes cuncunes s el Rl 11 CAUMU_CAP_2_ 22U 13850634 10 CAP, 2.2UF, 6.3V, 20% 0402 fiom crer cuze ciren ciss cizss czer cafs TY_CAP_2_2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 0402« SS CAP_2_ 2UH 13850633 10 | cAP, 2.2UF, 6.3V, 20% 0402} MJ_CAP_2_ 2UIH 13830634 10 | cap, 2.2UF, 6.3V, 20% 0402« TY_CAP_2_ 2U
13850632 8 | cap, 2.2UF, 6.3V, 20% 0402 SS CAP_2_ 2UH 13850633 8 | cap, 2.2uUF, 6.3V, 20% 0402 MJ_CAP_2_ 2UIH 13830634 8 | cap, 2.2UF, 6.3V, 20% 0402 TY_CAP_2_ 2U
13850632 10 | cap, 2.2UF, 6.3V, 20% 04020 fme SS CAP_2_ 2UH 13850633 10 | cAP, 2.2UF, 6.3V, 20% 04020} l MJ_CAP_2_ 22U 13830634 10 | cap, 2.2UF, 6.3V, 20% 0402w - TY_CAP_2_ 2U
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402u o ane oo s cms. SS_CAP_2_2UH  138S0633 10 | AP, 2.2UF, 6.3V, 20% 0402 |seu oo s coms comss oo omr Rl T1 CALUMJI_CAP_2_2UK 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402u0 fomu con s wous cosis conse comir o TY_CAP_2_2U
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402: o o oo cores cones SS_CAP_2_2UH  138S0633 10 | AP, 2.2UF, 6.3V, 20% 0402 |eu oo e o conss oo cmmr el Rl 11 CALUMUI_CAP_2_2UK 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402ufswm oo corn oms coos cosas conrr ol TY_CAP_2_2U
13850632 10 | cAP, 2.2UF, 6.3V, 20% 0402: o e o caron coms. SS_CAP_2_2UH  138S0633 10 | CAP, 2.2UF, 6.3V, 20% 0402 | oo e conss conss.como cmmr sl Rl 11 CALUMJI_CAP_2_2UK 13850634 10 | cAP, 2.2UF, 6.3V, 20% 0402 oo oo s o oo, comse cossr ofo TY_CAP_2_2U
13850632 12 | cAP, 2.2UF, 6.3V, 20% 0402 |uece SS_CAP_2_2UH 138S0633 12 | cAP, 2.2UF, 6.3V, 20% Q4024 | o CRLTT CAUMU_CAP_2_2UKH 13850634 12 | cAP, 2.2UF, 6.3V, 20% Q402 |ucu 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% 04020} =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 wco SS_CAP_2_2UH  138S0633 10 | cAP, 2.2UF, 6.3V, 20% 0402} c wopCRI TI CAUMJ_CAP_2_2UKH  138S0634 10 | cAP, 2.2UF, 6.3V, 20% 0402w 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% 0402 i 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% 0402ad: s TY_CAP_2_ 2U
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PART NUMBER DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NUMBER DESCRI PTI ON REFERENCE DES | CRI TI 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 CAY 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 +CRI TI CAL 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 CAY TY_CAP_10UH

B| 22UF 0603 CAPACI TOR VENDOR TABLES FOR ACOUSTI CS

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON PART NUMBER | QrY 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
13850635 4 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAY4 SS_CAP_22UH 13850676 4 CAP, 22UF, 6.3V, 20% 0603 CRI TI CA MJ_CAP_22UH 13850688 4 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAY TY_CAP_22UH
13850635 3 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAY 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 CAY TY_CAP_22UH
13850635 5 CAP, 22UF, 6.3V, 20% 0603 CRI TI CAY 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 CAY TY_CAP_22UH
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