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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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BOM Vari ant s

Bar Code Labels / EEEE #' s
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1F] CRI Tl CAL EEEE: DP1F
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1G CRI Tl CAL EEEE: DP1G
825- 7563 1 LABEL, LI O k99 [ EEEE_DP1H CRI Tl CAL EEEE: DP1H
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1J] CRI Tl CAL EEEE: DP1J
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1K] CRI Tl CAL EEEE: DP1K
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1L] CRI Tl CAL EEEE: DP1L
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1M CRI Tl CAL EEEE: DP1M
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1N] CRI Tl CAL EEEE: DP1N
825- 7563 1 LABEL, LI O k99 [ EEEE_DP1P] CRI Tl CAL EEEE: DP1P
825- 7563 1 LABEL, LI O k99 [ EEEE_DP1Q CRI Tl CAL EEEE: DP1Q
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1R] CRI Tl CAL EEEE: DP1R
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1T] CRI Tl CAL EEEE: DP1T

BOM NUVBER BOVI NAMVE BOM OPTI ONS
085- 2684 K21i M.B DEVELOPMENT BOM K21_DEVEL: ENG
607- 8041 CWN PTS, PCBA, M.B, K21 K21_COWON
630- 2553 PCBA ML, 1. 8GHZ, HY 268, K21 (a1 NS, EEEE: CP1F, CPU 1. 962, Do 1 X268
630- 2554 PCBA ML, 1. 7GHZ, SA 4GB, K21 21 NS, EEEE: DPLG G 1. 7002, CoRG: SAVELNG 4GB
630- 2558 PCBA MLB. 1. 8GHZ, EL 4GB, K21 21 NETS, EEEE: CPLI G 1. G2, CoRG: ELPI DA AGD
630- 2549 PCBA ML, 1. 7GHZ, EL 4GB, K21 21 NETS, EEEE:DPLY, G 1. 7602, CoRG: ELPI DA AGE
630- 2555 PCBA ML, 1. 8GHZ, HY 4GB, K21 a1 NS, EEEE: P, CPU 1. 962, Do 1 X 4GB
630- 2557 PCBA ML, 1. 8GHZ, SA 4GB, K21 21 NS, EEEE:DPLL, G 1. G2, CoRG: SAVELNG 4GB
630- 2548 PCBA ML, 1. 7GHZ, HY 268, K21 (a1 NS, EEEE: o1 CPU 1. 762, Do 1 X268
639- 2550 PCBA, MLB, 1. 8GHZ, M 2GB, K21 K21_CWNPTS, EEEE: DPLN, CPU: 1. 8GHZ, DOR3: M CRON_2GB.
630- 2551 PCBA, MLB, 1. 7GHZ, HY 4GB, K21 a1 NS, EEEE: PP, CPU 1. 762, Do 1 X 4GB
630- 2552 PCBA ML, 1. 7GHZ, SA 268, K21 K21 NS, EEEE: DPLQ G 1. 762, CORG: SAVELNG. 268
630- 2556 PCBA MLB, 1. 8GHZ, SA 268, K21 K21 NS, EEEE: CPLR G 1. 8GHZ, CORG: SAVELNG. 268
639- 2559 PCBA, MLB, 1. 7GHZ, M 2GB, K21 K21_CWNPTS, EEEE: DPLT, CPU: 1. 7GHZ, DOR3: M CRON_2GB.
Sub BOM

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
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K21

BOM GROUPS

Mbdul e Parts

BOM GROUP BOM OPTI ONS
K21_COMON ALTERNATE, COWON, K21_M SC, K21_DEBUG ENG, K21_PROGPARTS, USBHUB_2513B, T29BST: Y, EDP, PCH B3
K21_M SC CPUVEM S0, HUBL_2NONREM HUB2_2NCRREM T29: YES, SDRVI 2C: NCU, SDRV_PD, KB_BL

K21_PROGPARTS

BBOOTROM_PROG, SMC_PROG, T29ROM PROG, T29MCU: PROG

K21_DEVEL: ENG

BKLT: ENG, BVON: ENG, XDP_CONN, XDP_CPU: BPM XDP_PCH, LPCPLUS, VREFVRGN, SOPGOCD_I SL, S3_S0_LED, VCCI O SNS_ENG Al RPCRTI SNS_ENG, HODI SNS_ENG, LCDBKLTI SNS_ENG.

K21_DEVEL: PVT

LPCPLUS, XDOP_CONN, XDP_PCH

K21_DEBUG ENG

DEVEL_BOM SMC_DEBUG_ YES, XOP

K21_DEBUG PVT

DEVEL_BOM BKLT: PRCD, BVO\: PRCD, SMC_DEBUG_YES, XDP, VREFNRGN_NOT

K21_DEBUG PROD

BKLT: PROD, BVON: PRCD, SMC_DEBUG_YES, XDP, VREFNRGN_NOT, LPGPLUS, VCCI Of SNS_PRCD, Al RPORTI SNS_PROD, HODI SNS_PRCD, LCDBKLTI SNS_PROD

DDR3: HYNI X_2GB

DRAM_CFQO: L, DRAM_CFGL: L, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_TYPE: HYNI X_2GB

DDR3: HYNI X_4GB

DRAM_CFQO: L, DRAM_CFGL: L, DRAM_CFG2: H, DRAM_CFG3: L, DRAM_TYPE: HYNI X_4GB

DDR3: SAVBUNG 2GB

DRAM_CFQO: L, DRAM_CFGL: H, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_TYPE: SAVBUNG 2GB

DDR3: SAVBUNG 4GB

DRAM_CFQO: L, DRAM_CFGL: H, DRAM_CFG2: H, DRAM_CFG3: L, DRAM_TYPE: SAVBUNG 4GB

DDR3: M CRON_2GB

DRAM_CFQD: H, DRAM_CFGL: L, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_TYPE: M CRON_2GB

DDR3: ELPI DA_4GB

DRAM_CFGD: H, DRAM CFGL: H, DRAM_CFG2: H, DRAM_CFGS: L, DRAM TYPE: ELPI DA_4GB

Progranmabl e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550550 1 1 G, EEPROM SERI AL, SPI | 1KxB, 1. 8Y, M.P8, LF w3690 CRITI CAL T29ROM BLANK
34170352 1 1C. T29- ROM K21 3690 CRITI CAL T29ROM PROG
33753997 1 1. MU, 328, LPC1112A, 16KB/ 2KB, HVGFN25 9330 CRITI CAL T29MOU: BLANK
34170353 1 1G, T29- MoU, K21 w330 CRITI CAL T29M0U: PROG
33850895 1 1 G, SN, RENESAS, HBS/ 2117RP, 9WM TLP, HF w900 CRITI CAL SVE_BLANK
34170348 1 1c Svo K21 w900 CRITI CAL SVE_PROG
33550809 1 64 NBIT 5P SERAL CUAL 110 FLASH Macroni x Us100 CRITI CAL 'BOOTROM BLANK
33550803 1 64 VBT ST SERIAL DUAL 1/0 FLASH Numonyx 16100 CRITI CAL 'BOOTROM BLANK
34170349 1 ICEFI ROV K21 K78 U100 CRITI CAL BOOTROM PROG

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWENTS:

PART NUVBER
37650855 37650613 AL Diodes alt to Toshiba
37650977 37650859 ALL Diodes alt to Toshiba
37650972 37650612 ALL Rohm al t to Toshi ba
37750107 37750066 AL ONsem alt to Semtech
13850676 13850691 AL Mirata alt to Sansung
37150679 37150652 AL NP alt to NP
13850679 13850678 AL Murat af Samsung to Taiyo
13850671 13850673 AL Taiyo alt to Mrata
33754092 33754100 AL EARLY 1.5GZ CPU SAVPLES
33754093 33754101 AL EARLY 1.4GZ CPU SAVPLES
35353312 35353055 AL NP alt to Pericom
37650790 37650028 AL T oalt to Fairchild
12850333 12850294 AL sanyo alt for Sanyo/ Frederi ck
15251462 15251295 AL Toko alt for NEC i nduct or
10450035 10450011 AL Panasoni c alt to Cyntec
15251085 15251307 AL Toko alt for Cyntec
514-0744 998- 3941 AL Cld 39400 alt to New 39400
37650874 37650895 AL FDMD0202S al t to RIKO3EODNS
13850703 13850648 AL Mirata alt to Taiyo Yuden
13850684 13850660 AL Mirata alt to Taiyo Yuden
33850721 33850023 AL SMEC USX2061 alt to USB25138
15251493 15251300 AL Goileraft alt to Mrata

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754121 1 SNB, QAYS, GS, J1, 1.8, 17W 2+2, 1. 20, 4M BGA U1000 CRITI CAL CPU: 1. 8GHZ
33754119 1 SNB, QAYM Q8, J1, 1. 7, 17W 2+2, 1. 20, 3M BGA U1000 CRI TI CAL CPU: 1. 7GHZ
33754101 1 SNB, QAML, @8, J1, 1. 6, 17W 2+2, 1. 1, 4M BGA U1000 CRI TI CAL CPU: 1. 6GHZ
33784100 1 SNB, QAMR, @B, J1, 1.5, 17W 2+2, 1. 1, 4M BGA u1000 CRI TI CAL CPU: 1. 5GHZ
33754099 1 SNB, QAMB, G5, J1, 1. 4, 17W 2+2, 1. 05, 3M BGA U1000 CRI TI CAL CPU: 1. 4GHZ
33754098 1 SNB, QALV, G, J1, 1. 3, 17W 2+2, 1. 05, 3M BGA U1000 CRI TI CAL CPU: 1. 3GHZ
33754080 1 COUGAR POINT, SLHAG, PRQ BDB2GS67 u1800 CRI TI CAL PCH B2
33754091 1 COUGAR PQI NT, B3, SLJ4K, PRQ BDB2QS67 u1800 CRI TI CAL PCH B3
33850976 1 1C T29 Eagle Ridge, 192 FCBGA 8x9MM U3600 CRI TI CAL T29: YES
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FGBA, T- DI E, HYNI X U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FGBA, B- DI E, HYNI X U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350587 4 1'C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FGBA, G- DI E, SAVEUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1C, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FGBA, D- DI E, SAVBUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350590 4 1/C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON 12900, U2910, U2920, U2930 ORI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1/C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON U3000, U3010, U3020, U3030 ORI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1 C, SDRAM 1GBI T, DDR3- 1333, 78P FGBA, V68A- D, M CRON U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1 C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, V68A- D, M CRON U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: M CRON_2GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FGBA, C- DI E, ELPI DA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
35352929 1 1C, 1 SL6259, BATCHARGER, 3% 4XAMV QFN28 u7000 CRITI CAL

PD Modul e Parts
806- 2333 1 K21, T29 Fence T29FENCE CRITI CAL
806- 2356 1 K21, T29 Can T29CAN CRITI CAL NOSTUFF
806- 2347 1 K21, T29 Filter Can T29FI LTERCAN CRI TI CAL
806- 2376 1 K78, nDP Can MDPCAN ORI TI CAL
806- 2377 1 K78, nDP Spring MDPSPRI NG ORI TI CAL NOSTUFF
DRAM CFG CHART
'VENDOR CFG 1 CFG 0
HYNI X o o
SAMBUNG
1 o
M CRON o 1
ELPI DA 1 1
sI ZE CFG 2 D E REV CFG 3 BOM Confi gurati on
i ° “ ° d} Appl e Inc.
4GB B 1 @
! NOTI CE OF PROPRI ETARY PROPERTY:
THE

THE_| NEFORMATI ON_CONTAI NED HEREIN | S
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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NC EDPTXP<0. . 3> e — TP EDP TX P<0..3> .
J4001: AirPort / BT Connector . —’\W%;%Woﬂ -|3> TRE — TP EDP TX N<O..3> 9
) J5600: Fan Connect or J5715: KB BKLT CONNECTOR oA _
UNC_TEST " FUNC_TEST FUNC_TEST NEREE e RE — TP EDP AUX P
IRE PP WAN F a7 Need 5 TPs =PP5V_S0_FAN - — =TROE -
e WElL EVENT L ( ) | — IRE 78 CD—=BE KEDLED FB a9 NC EDP_AUXN sme — TP EDP AUX N
a7 a1 o IRE EAN_RT_TACH 1 . KBDLED ANCDE o NAKE_BASE=TRUE =
IRUE PCE AP R2D N 37 70 fa— IRE FAN RT PWMV w G5 NC CPU THERMDA TRE — TP CPU THERMDA
RE PCIE AP R2D P 5 70 (Need to add 1 — (Need to add 2 GND TP) NAKE. BASE=TRUE =
e o af GN\D
IR PCI E_CLK100M AP_N 16 57 70 ) '\NfKECEPAl;E_TTﬁENDC taE — TP CPU THERMDC
e PCIE CLKIOOM AP P 1637 70 J5700: | PD Fl ex Connect or NG CPY _RSVD<30. . 452 ss =1L G ROVD=30. . 45
IRE USB BT P e 37 60 v TEST I\NEKE;ASE—TM = D
TRE USB BT N 24 37 69 = e PP3V3 TPAD CONN o WE?BAléEiSR\J/ER& . 27> 18E — TP CPU RSVD<8..27>
IRE PO E AP D2R P 16 37 70 [ TRE PPSV_TPAD FILT w0
e PCIE AP D2R N 16 37 70 =PP3v42
= IRE = G3H _TPAD 7 4o e ~
IRE PCLE WAKE L 173 = RE USB TPAD CONN P o I\NIEKE;EAEE:F?RI‘)E CP<15. . 4> — =PEG ReD C P<15..4> .
TRE AP_RESET CONN L NC PEG R2D CN<1! i
AP CLKREO O L 37 [ — IRUE. USB _TPAD CONN N a9 74 B PEG 120, 5..4> — =PEG R2D C N<15. . 4> N
IRE a7 =1 2C TPAD SDA N -
A s IRE 4a a0 e _
e =PP3V3 S3 BT s o me —I2C TPAD SOU e DN PG DoRP<l5. . 4> = =PEG DR P15 4> .
(Need to add 8 GND TPs) [ TRE SMC _ONOFF L a1 42 a0 _NC_PEG DPRN<15, . 4> TRE —  =PEG D?R N<15. . 4> .
) o> me SMC LID 640 a1 42 a5 MREBASETIRE -
J4501: SATA SSD Connect or [t TRE SMC TPAD RST L 42 a9
FUNC_TEST = IRE SMC_PMVE S4 WAKE L a1 42 a0
TRE PP3V3 SO HDD R s (Need 5 TPs) (Need to add 5 GND TPs)
IRE SATA HDD D2R C P a8 o9 J6900: DC-In Connector
IRE SATA HDD D2R C N 2 60 e TEST —_—
e SATA HOD RPD N 58 o0 [ T =PP18V5 DCI N CONN 752 (Need 6 TPs)
mE SATA HDD RPD P 28 00 = e —PP5V S3 LI O CONN o NO TEST Net s TP_POIE CLKI00M PEAN — e NC PG E GLK100M PEAN
HOD. TE! 38 (Need to add 5 GND TPs) - TP_PCI E_CLK100M PE4P g T NC PCIE_CLK100M PE4P
TRE SMC_HDD TEMP_CTL COWN 2 16 _TP_POLE_QLK100M PESN me e NC PO E_CLK100M PESN
(Need to add 6 GND TPs) J6903: Speaker Connector 16 TP POLE CLKIOOM PESP — me NC PCIE CLKI0OM PESP
FUNG_TEST 16 _TP_PCIE_CLK100M PESN e NC PCIE_OLK100M PESN
J4700: LI O Connector [ e SPKRAMP R P OUT R 1o _TP_PCIE CLK10OM PEOP VR BRSETRE \C POLE LK100M PEGE
FUNC_TEST eeavi o spKReAJ\,poRaN ouT 152 74 — 16 _TP_POLE_CLKI00M PETN — e NC POl E_CLK100M PETN
TRE = ONEW RE 7 a0 = (Need [0 add 3 GND TPs) 17 _TP CRT 1G BLUE . NC CRT 1 G BLUE 16 TP PCIE CLKI0OM PETP — fppoeeTE NC PO E_CLK100M PETP
TRE =PP3V3 SO AUDI O 7 a0 (Need 2 TPs) == e paseTRE TP PSaC P13 me NC PScC P13
ae =PP3V3R1V5 SO AUDI O . S se— e NC ORI LG GREEN (=
70 J6950: Battery Connector 17 _TP_CRT G RED M BASeTRE NC R 1 G RED 16 TP SATA B D2RN e NC SATA B DPRN
IR SYS ONEW RE ron FUNG_TEST =0 16 __TP SATA B D2RP Pt NC SATA B DoRP
IRUE flvc BC _ACOK 40 41 42 D IRUE PPVBAT G3H CONN 2 53 (Need 4 TPs) 17 TP CRT 16 DOC ALK e e CHT 16 DBC LK 16 __TP_SATA B R2D ON T e TR NC SATA B R2D ON C
TRUE =USB_PWR EN 39 40 62 [ IRE =SMBUS BATT_SCL a4 52 17 1P CRT 1 G DDC DATA = memeewE oo 16 __TP SATA B RD CP e EAsETRE NC_SATA B _R2D CP.
RE SMC LID 6 40 41 42 40 fa— IRE =SMBUS BATT SDA s 52 T e esETRE 1o 1P SATA D DoRN = RO SRIA D i
e :: ic e o = TRUE SYS DETECT L 52 17 _TP_CRT 1 G HSYNC — e NC CRT 1 G HSYNC M SAA L L me INC SATA D D2RP.
RE = zg kﬂl cK> saL 40 a8 (Need to add 4 GND TPs near o Ip omT Lo vene = e weer o T Lo e 16 __TP_SATA D R2D N Pl NC SATA D R2D ON
IRUE v KEY 2& 40 4a 36950 and 1 for shield) T WKE_BASESTRUE 16 __TP_SATA D R2D CP e E NC SATA D RPD CP
IRE = Y _SDA =
AUD | PHS SW TCH EN o I8 LVES 16 OTR, CLic = me NCLVDS 16 CTRL Gk sere— e BeeTE N SATAE CRR
IRUE 19 40 J9000: Internal DP Connector TP LVDS 1 G CTRL DATA — INEBSETRE |vos 16 CTRL DATA 16 TP _SATAE DORP mE NC SATA E D2RP
IRE AUD | P_PERI PHERAL DET 18 40 FUNG.TEST = o TP SATAE RoD O Ve BASETRE
Al o - TP_PCH_LVDS VBG — TnE NC_PCH LVDS VBG 6 R NC_SATA E_R2D CN
RE UD 1 2C INT L 18 40 [ IRE PPVOUT _SW LCDBKLT o 06 (Need 2 TPs) T K BAsETRE 18 TP SATAE RO CP e NC SATA E ROD CP
TRUE AUD GPI O 3 w0 51 = IRE PP3V3 SW LCD - (Need 2 TPs) 16 __TP _SATA F DZRN e NC_SATA E_D2RN
IRUE SPKRAMP | NR N 40 51 74 TRE | 2C TCON SDA R - 16 _TP_HDA SDINL NC HDA_SDI N1 16 TP SATA F D2RP — e NC SATA F_D2RP
IRUE SPKRAMP_I NR P 40 51 74 DD e | 2C TN SOL_R - 16 _TP_HDA SDI N2 NC HDA SDI N2 16 __TP_SATA F RPD ON ke BAsETRE NC SATA F R2D ON
IRUE USB EXTD N 24 40 69 e LED RETURN 6 o 66 16 _TP_HDA SDINS NC HDA SDI NG 16 __TP SATA F_RPD CP Ppaatie NC SATA F_R2D CP. —
IRE USB EXTD P 24 40 60 DD e L ED RETURN 5 o o=
IRE USB_CAMVERA N 18 40 69 s IRE LED RETURN 4 63 66 TP PO _PME L
IRE USB_CAMERA P e hC_Pol_PMEL
18 40 69 [ — IRUE LED RETURN 3 63 66 TP POl CLK33M OQUT3
IRUE. HDA SDOUT 18 NC PCI_CLK33M QUT3
16 40 70 = RE LED RETURN 2 o o6 TP_PCH TP18 — e NC PoH TP18
e T 000 10 O me LED RETURN 1 o oo pp— = e e
IRE HDA SO 16 40 70 IRE DP | NT_HPD CONN o . o i o i Ep— _ﬁ&*ﬁ&;wq“ p—
IRE = - o
e — - S pen o P—rar = g e = S da— e
HDA SYNC TR 53 70 16 TP Ll N RESET L IR SAETRE P Tp P TP14 — e e por P14
IRE 16 40 70 s IRE DP_INT_ M._F P<0> o 70 = WE BRee-TRE TP_PCH TP13 o NC PCH TP13
(Need to add 5 GND TPs) s TRE DP_INT_M._F N<O> 7 16 _TP_POLE CLK100M PEBN — e NC PO E_CLKLOOM PEBN TP_PCH TP12 TR NC PCH TP12
[ — IRUE DP_INT M. _F P<1> 63 70 16 _IP_PCIE CLK10OM PEBP — N eseTRE NC PClE CLK100M PEEP. = e
. = e meTE
J4800: SD Card Connect or s TRUE DP INT M. F N<1> o 10 IP_PCH TPI1O B e NG POH TP10
FUNC_TEST (Need to add 5 GND TPs) TP_PCH TPO — e NC_PCH TP B
IRE PP3V3 SW SD PWR 2 = WEmRETRE
TP_PCH TP8 —_ NC_PCH TP8
IRE SD CLK . E— =T .
R SD oD - M sc Vol tages & Control Signals > e XDP POH AP PWR EN P ke BT y——
e SD D<7..0> w P = e XDP_PCH USB_HUB SOFT_RST L 23 TP_PCH TPS —_ *ﬁ:&’:i:z NC_PCH TPS
= e
IRUE SD CD L 33 = TRE PPBUS G3H e D ImE XDP_PCH_SDCONN_STATE RST L 23 TP_PCH TP4 il NC PCH TP4
TRUE SD we a3 [ IRE PPVI N_SW T29BST . = ToE XDP_PCH ENET_PVR EN 23 TP PCH TP3 e ESETRE NC PCH TP3
(Need to add 2 GND TPs) [ IRE PPBUS S5 HS COMPUTI NG | SNS ; =D 1me XDP_PCH SDCONN DET L 23 TP _PCH TP2 —_ %:: NC PaH TP2
1mE XDP_PCH S5 _PWRGD —_ -
) [ IRE PPDCI N_G3H . = 2 TP_PCH TPL — NC PaH TPL
J5100: LPC+SPI Connect or [ TRE PP3V42 G3H S > e XDP_PCH_PVRBTN L 2 —  WERSETRE
FUNC_TEST [y IRE PPVRTC G3H . = 1mE XDP_PCH | SOLATE CPU MEM L 23 CD—=s= PCH VSS NCTF<1> 70 CD—== Don s pOTEIs: 7
IRUE =PP3V3_S5_LPCPLUS 7 43 = TRUE PP5V_S5 B = IRE XDP_FW CLKREQ L e PCH VSS NCTF<2> o == PCH_VSS NCTF<17> 70
TRUE =PPSV_SO_LPCPLUS 73 [y RUE PP5V_SUS ; = e XOP AP OLKREQ L 2 [ED—me FoH vss norecs> 70 [EoD—me——POH VS NCTE<192 670
TRUE LPC AD<3..0> 16 41 43 70 [ TRE PP3V3 S5 7 mE XDP_PCH_AUD I PHS_SW TCH EN 23 == PCH VSS NCTF<19> 6 70
IRE SPI_ALT NOSI P p— RE PP3V3 SUS ; CD—== POH VSS NCTF<0> o == PCH VS NCTF<21> o _—
IRE SPL_ALT M SO a3 faend IRE PP3V3 S3 ; == PCH VS NCTF<11> 0 CD—== POt vSS NCTP<252 o
IRE LPC FRAME L 16 41 43 70 [y IRE PP1V8 SO ; CD>—== PCH VSS NCTF<12> 0 CD—== Don von pOTEeo e o
IRUE PM CLKRUN L IRE PCH_VSS NCTF<29>
TEE SMC TVE mme = TRE :ix: zg 7 17 TP _SDVO TvaLKki N — e NC SOVO TvaLKI M 220 o
41 42 4 -
RE LPCPLUS RESET_L * [xig TRE 768 17 TP_SDVO TvaLKI NB g TR NC SDVO TVaLKI NP
= = IRUE PP1V5_S3RSO 7 68 WAKE_BASE-TRUE
IRUE. SMC_TDO a1 42 43 [ TR PP1V5 SO S 17 TP_SDVO STALLN [ — NC_SDVO STALLN
TRE SMC TRST L s = e PP1VOS SO ; 17 TP SDVO STALLP. e aaseTRe e SDvO SIALLD 1 TP_LVDS 1 G B CLKN — LVDS |G B CLKN
RE SMC_MDL w4 o PPVTTODR 3 ! - — e e TRE . TP LVDS 1G B akP VoS 16 B aKe
IRUE SMC TX L B VO | NTN — me NC_SDVO | NTN TP LVDS 1G BKL PWA — LVDS | G BKL PWA
39 a1 42 43 o TRE PPOV75_SO_DDRVIT ; 17 T Sovo L NTP — e e e =
LPC CLK33M LPCPLUS — W NC SDVO I NTP.
TRUE 25 43 70 D> IRUE PPVCCSA SO_CPU 7 T MAKE_BASE=TRUE
TRUE SPI ROM USE_M.B 19 43 50 = TRUE PP1V05 SUS , SMC BS ALRT L SRS NC SMC BS ALRT L
IRUE. SPI_ALT CLK a3 e TR PP15V T29 B 23 _TP_XDP_PCH OBSFN A<O.. 1> TmE NC TP XDP PCH CBSFN A<O. . 1> A
IRUE. SPI_ALT CS L a3 => TRE PP3V3 T29 . 23 _TP_XDP_PCH OBSFN B<O.. 1> MRKE BASESTRUE |\ TP XDP_PCH CBSFN B<0.. 1> SYNC_MASTER=( K99 _M_B) SYNC DATE=( 02/ 16/ 2010)
TRE LPC SERI RQ 16 a1 43 PP1VO5 T2! 23 _TP_XDPPCH HOOK2 Yae o™ N TP XDPPOH HOOK2
= IRE 5 T29 7 me .
e LPC_PYROWN L R e — PE1VOS S0 POH VaCADRLL ! S —— T | L oo Functional Test / No Test
IRUE SMC_TDI a1 a2 43 IRE PPVCORE _SO_CPU S 23 _TP_XDP_PCH CBSEN D<0..1> MAKE BASESTRE |\ 15 y0p pOH CBSEN D<O. . 1>, D= e i
TRUE. SMC TCK a1 42 43 = IRUE. PPVCORE _SO_AXG 7 23 _TP_XDP PCH HOCK4 fme o " NC TP XDP_PCH HOOKA Appl e I nc 051_ 8870
e SMC RESET L waz s s > e PP1V5_S3 CPU VOCDO , 22 —IBXBP PO baae i 8 ’ 13.0
TRE SMC_NM w3 T e aasseTRE . .
e SME RX L . E>—== T — ’ 1o TP PO GPI 08¢ QiTELE = e e po o ces e NOTI CE OF PROPRI ETARY PROPERTY:
o 41 42 43 = :
R LPCPLUS GPI O = e Y LR ! 16 1B POH GRS OKQUTRLEX e ™ no pot apicss akauTELEx THE | NEORVAT| ON_CONTA| NED HEREI N | S THE
19 43 (Need to add 27 GND TPs) TP PaH Gl NAKE_BASE=TRUE PROPRI ETARY ERTY_OF _APPLE COVPUTER, | NC.
(Need to add 6 GND TPS) 16 066_CLKOUTFLEX2 — I;:IKZ e NC _PCH GPl 066 _CLKOUTFLEX2 THE POSESSOR AGREES TO THE FOLLOW NG "
16 _TP_PCH GPI 067 CLKOUTFLEX3 — e NC PCH GPI 057 CLKOUTFLEX3 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 7 (F 109
T MAKE_BASE=TRUE Il NOT TO REPRODUCE OR COPY I T
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"G3Hot" (Al ways-Present) Rails 3.3V Rails 1.8V/1.5V/1.2V/1.05V Rails
52 _=PPBUS G3H — PPBUS G3H 652 ss =PP3V3 S5 REG = PP3V3 S5 674 i
- M N-RECK-W DTH=0. 55 mn - M N-RECKW BTHEO. 3 MA MK BASE-TRUE T29 Rails (off when no cabl e)

VOLTAGE=12. 8V =]
VAKL BASELTRUE p— =PP3V3 S5 XDP 2 s _=PP1V8 SO REG — PP1V8_SO .

— =PPBUS SO LCDBKLT o6 P3V3SOFET o1 A e | = BN LN W DTED 3 s _=PP15V T29 REG — PP15V_T29 s

— -PPBUS SO VSENSE i P3V3S3FET o R SupRTY g

— =PPVIN SW T29BST 536 CPU VCCDDR 2 =PP1V8 SO CPU VOCPLL 1

36 6 _PPVIN_SW T29BST P — =PPVIN S5_HS COVPUTI NG | SNS R . LCD &3 .
VOLTAGE=12. 8V —
=PPVI N S5_P5VP3V3 s PCH 17 19 =PP1V8_S0_PCH VCC DFTERM 15 20 22
PCHPWRGD 25

as =PPVI N S5 HS COVPUTI NG | SNS

— PPBUS S5 HS COVPUTI NG | SNS

52 6 _=PP18V5 DCI N _CONN

s, _=PP3V42 G3H REG

=PP3V3_S5_SNMCBATLOW.

=PP3V3 S5 ROM

=PP3V3 S5 USB RESET

=PP3V3 S5 PCH VCCDSW
— =PP3V3 S5 SYSCLK

p——PP3VS oo PCH VOCIOW

=PP3V3 S5 VMON

=PP3V3 S5 PWRCTL

=PP3V3 S5 PCH VCC SPI

=PP3V3_S5_ P3V3SUSFET

=PP3V3 S5 TPAD

=PP3V3 S4 DPAPVRSW

=PP1V8 SO P1V0O5S0LDO

=PP1V8R1V5 SO PCH VCCVRM

=PPVDDI O SO SBCLK

=PP1V8 SO P1V5S0

s _=PPDDR _S3 REG —

PP1V5 S3

M N_LI NE_W DTH=0. 8 MM

MEMRESET

MEM A

MEM B

3 _=PP3V3_T29 FET —

=PPVDDI O T29 CLK

=PP3V3 T29 RTR

34 35 36

=PP3V3 T29 PCH GPI O

16 19

3 _=PP1V05_T29_FET —

PP1V05 T29

— =PP1V0O5 T29 RTR

as
= =PP3V3_S4_SMC a2 =

M NCREGKOW DTHEO. 35 M P1V5S3RS0 FET o

Vet DDRREG LDO s6

=PPDCI N S5 CHGR s

=PPDCI N S5 VSENSE a5 61 _=PP1V5 S3RSO FET — PP1V5 S3RSO 6 68 1V05 SO LDO

- - M NREGW DTHEG. 3 W
M N_REG
&1 _=PP3V3 SUS FET — PP3V3 SUS . VO FAGST Y

— PP3V42 G3H

N LT NE_W DTF=0. 50NV VOLTAGE=3. 3V

™M
M N_NECK_W DTH=0. 20MVM  MAKE_BASE=TRUE

=PP3V3 SUS PCH VCCSUS USB

20 22

MAKE_BASE=TRUE

=PP1V5 S3 CPU VCCDDR

=PP1V5_S3RS0_VMON

10 12 15 26

s0 _=PP1V05_S0_1 DO —

PP1VO5 SO PCH VCCADPLL
MV

—PP3V3 S5 LPCPLUS o s —PP3V3 SUS PCH VOCSUS GPI O 202 = = =DPLVOS S0 PCH VCCADPLL o
=PP3V3_S5_SMC a1 a2 =PP! PCH_\( 20
—  =PP3V42 G3H CHGR 53 =PP3V3 SUS GPI O 16 17 18 19
=PP3V42 G3H PWRCTL 62 =PP3V3 SUS PCH 22 w _=PP1V5 SO REG _ PP1V5 SO s Chi pset "VCore" Rails
=PP3V42 G3H SMBUS SMC BSA as =PP3V3 SUS PWRCTL o = H R W orEz
=PP3V42 G3H_SMOUSBMUX 2 =PP3V3 SUS P1V05SUSLDO 0 ﬁ%@‘%@%& ™
— _ —OASE= =PPVCORE SO CPU REG = PPVCORE _SO_CPU
— =PP3V42 GBH TPAD o a0 PP3V3 SUS SMC a2 =PP3V3RIV5 SO AUDI O o a0 ° — MINLINE WETHD. ¢ Mt °
— =PPVIN SSGSSI\S/O/REF a2 =PP3V3R1V5 SO PCH VCCSUSHDA 16 20 22 VOUTAGEST 25V
=PPVBAT YSCLK 25 g
—— =PP3V3 S3 FET — PP3V3 S3 h
— =PP3V42 GBH ONEWRE o 0 . = W N_LTNE W DTPED. SOV VOLTAGES3 3V ° — =PPVCORE S0 CPU o121
= M N_NEGCW DTHE0. 20MM  VAKE. BASE=TRUE =PPCPUVCORE_SO_VSENSE a5
— =PP3V3 S3 BT 637 s6 a1 _=PPVTT S3 DDR BUF = PPVTTDDR_S3 s -
—— —_— M N_LI NE_W DTH=0.3 MV
— =PP3V3_S3_CARDREADER 33 w::g:w DTH=0. 2 MM
TAGESD. 75V
=PP3V3 S3 MEMRESET 26 MAKE_BASE=TI ss _=PPVCORE_S0_AXG REG — PPVCORE_S0_AXG 6
25 _=PPVRTC G3 OQUT — PPVRTC G3H 6 p— =PP3V3 S3 SMBUS SMCAS3 =~ u — MNLLNE WDTH-0. 6
= ™ N LINE W DTH-0 2 W — _PP3v3 S3 SMBUS SMC NGMT M ss _=PPVTT SO DDR LDO — PPOV75 SO _DDRVIT . VOLTAGET. 05V
Vet TaGesgy o R = W N_LLNE W DTFE VAKE BASELTRUE
MAKE_BASE=TRUE HUB 8 24 YNNGV Th=0. 17 mm =PPVCORE SO _CPU VCCAXG 912 15
__  =PPVRTC G3 PCH 617 20 USB RESET 2 NAKE_BASE=TRUE =PPGEXVCORE SO_VSENSE a5
= VREENRGN . =PPOV75 SO MEM VIT A a2
WLAN a7 =PPOV75 SO _MEM VIT B 32
W AN SNS = =PPVIT SO VITCLAMP 2
BMON_| SNS . 15 12 _=PP1V5_S3 CPU VCCDQ — _PPLV5 S3_CPU VOCDO s
5V Rails PH P10 w0 s =PPVOCSA SO REG — PPVCCSA SO_CPU . UaiEg g 2
= = FesyS2 b tos - = MR REE e e Bt
ss =PP5V S5 LDO — e = o & DBGLEDS s2 VOLTAGE=0. 0V

&1 _=PP5V_SUS FET

M N_NECK_W DTH=0. 2 MM
VOLTAGE=5V.
MAKE_BASE=TRUE

— PP5V_SUS

ss _=PP5V_S3 REG

— M N_LT NE_W DTH=0. 50NM
M N_NECK_W DTH=0. 20MM

VOLTAGE=3. 3V

MAKE_BASE=TRUE

— =PP5V_SUS PCH

— PP5V_S3

o _=PP5V_S0_FET

— M N_LINE_W DTH=0. 5 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=5V.
MAKE_BASE=TRUE

=PP5V_S3 AUDI O AMP

—— =PP5V_S3_DDRREG

=PP5V_S3 MEMRESET

=PP5V_S3_PSVSOFET

=PP5V_S3 RTUSB

=PP5V_S3 LI O CONN

— PP5V_SO

— M N_LINE_ W DTH=0. 4 MVI
M N_NECK_W DTH=0. 2 MvI
VOLTAGE=5V.
MAKE_BASE=TRUE
=PP5V_SO BKL

=PP5V_S0_CPUI WP

=PP5V_S0 CPUVCCI OS0

=PP5V_S0 FAN

=PP5V_SO_1 PCPI LIS

=PP5V_SO VCCSA

=PP5V_S0 PCH

=PP5V_S0_VNMON

=PP5V_S0_KBDLED

=PP3Vv3 S0 BKL VDDI O

=PP3V3_S0_HS COVPUTI NG | SNS

=PP3V3 SO CPUTHMVSBNS

P A/ EL
P3V3 SO _DP DDC

=PP3V3 S0 FAN

=PP3V3 SO P3V3T29FET

=PP3V3_S0_P1V8S0

=PP3V3 S0 _PCH

=PP3V3 SO PCH GPI O

=PP3V3 SO PCH VCC3 3 CLK

=PP3V3_S0_PCH VCC3_3_GPl O

=PP3V3 SO PCH VCC3 3 HVCMOS

=PP3V3 SO PCH VCC3 3 PCl

=PP3V3_S0_PCH VCC3 3 _SATA

=PP3V3 SO PCH VCCADAC

=PP3V3 SO PCH STRAPS

=PP3V3 SO PWRCTL

=PP3V3 SO RSTBUF

=PP3V3 SO SB PM

=PP3V3 SO SMBUS PCH

=PP3V3 SO SMBUS SMC 0 SO

=PP3V3_S0_SMBUS SMC B SO

=PP3V3 SO0 SMC

=PP3V3_S0_HDD

=PP3V3 SO P1V5S0

=PP3V3 SO T29PWRCTL

=PP3V3 SO DPSDRVA

=PP3V3 SO P1V05S0LDO

16 17 19

5o _=PPCPUVCCI O SO_REG p—

PP1V05_S0

? mA

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

PCH VCCl O PLLPCI E

CPU VCCl O

PCH

PCH VCCl O

PCH VCCI O PCl E

PCH VCCI O SATA

PCH VCCASW

PCH VCCl O USB

PCH VCC CORE

VMON

PCH VCCl O CLK

VCCDI FECLK

VCCSSC

V PROC 1O

PCH VCCl O PLLUSB

PCH VCC DM

PCH VCCI O PLLFDI

=PP1V05 SO PCH VCCDM FDI

=PPVCCI O SO_XDP

=PPVCCI O SO _SMC

=PP1V05 SO P1VO5T29FET

14 12

12 15

20

910 12 14

16 22

20 22

17

16 20 22

20 22

20 22

20 22

=PP1V05_S0_CPU_VCCPQE —

PP1V0O5_S0_CPU VCCPQE

_— TAGE=1.
MAKE_BASE=T]
— =PP5V S5 P1V5DDRFET o1 o1 _=PP3V3 SO FET = PP3V3 SO _ 6 74 s0 _=PP1V05 SUS LDO = MiP{I\/NOESW%ﬁD — 3
——  =PP5V_S5 P5VSUSFET o M N-RECKW DTH-0 20M  MAKE BASE-TRUE MNNECCWDTH-0. 2 1n 1412 _=PP1V8 SO CPU VCCPLL R = SPPLVE_S0_CPU VOCPLL_R s
— =PP5V_S5 TPAD P =PP3V3 SO _CPUVCCI O SNS 5 MAKE. BASE=TRUE VN NECCWDTH-0. 2 11
- =PP3V3_S0_AUDI O s a0 — =PP1V05 SUS PCH JTAG 23 MAKE_BAS

ISYNC MASTER=K91 M.B
TTILE

SYNC _DATE=05/ 15/ 2010
—

= . .
— _=PP3V3 SO | M/PISNS s Power Al i ases
=PP3V3 S0 XDP 23 v gem e
=PP3V3_S0_T2912C a Appl e I nc 051- 8870
=PP3V3 SO BKLTI SNS a6 o ) ypsime
=PP3V3 SO SYSCLKGEN 2 3.13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 8 OF 109
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Pl at ed Board Sl ot

SL0900
TH NP

CPU Heat Sink Munting Bosses

Z0913 Z0910
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM

©- -©

Z0912
STDOFF- 4. 50D1. 8H SM

Z0911
STDOFF- 4. 50D1. 8H SM

4x 860-1327 l

X21 Boss

Z0905 20914
STDOFF- 4. 5CD1. 8H SM STDOFF- 4. 50D1. 9H SM

1 1 1

Fan Boss

860- 1327 860- 1327

EM 1/0O Pogo Pins

Di spl ayPort Pogo
CRI Tl CAL CRI Tl CAL
250905 ZS0906

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

870-1938

Di spl ayPort PCB Stiffener

(Provides PCB support for small finger above J9400)
NO STUFF
Mroooo
STI FFENER- K16- K99
SM SP
1
1 806-1176
Di gital G ound
GND
VOLTA
M N_NECK_W DTH=0. 075Mvi
M H=0

SL0901 SL0902
. TH- NSP . TH- NSP
SUY-1.1X0. 4-1.4X0.7 Sl-1.1X0. 4-1.4X0.7
SL0903 " sL0904
TH- NSP TH- NSP
SL-{1. 1X0. 45-1. 4X0. 75 SL-{1. 1X0. 45-1. 4X0. 75
SL0905 SL0906
. TH- NSP . TH- NSP
SL-{1. 1X0. 45-1. 4X0. 75 SL-{1. 1X0. 45-1. 4X0. 75

SSD Boss

STDOFF- 4. 50D1. 9H SM

860- 1327

USB/ SD Card Pogo

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

870-1938

16

64

64

64

s _=PEG R2D C P<3..0>

67

PEG R2D C P<3..0>

PCIE T29 RPD C P<3..0>

65 64

CPU signal s — = —
9 s _=PEG R2D C N<3..0> 67— PEG R2D C N<3..0> — MWWEBASETRE PG E 729 R2D C N<3.. 0> 5 70
VEM/TT EN o N s _=PEG D2R P<3..0> 7 _— PEG D2R P<3..0> MKE_BASESTRUE poj E 729 D2R P<3..0> 2 70
8 CRKE_ BASESTRUE %0 o _=PEG D2R N<3..0> 67— PEG D2R N<3..0> —  VAKEBASETRE pO E 729 D2R N<3..0> 24 70
— _— MAKE_BASE=TRUE
DP EXTA M. C P<3..0> s — DP IG M P<3..0> — TP DPIGB MP<3..0> .
MAKE_BASE=TRUE - -
DP_EXTA M. C N<3..0> — DPIGM N<3..0> — TP DPIGB MN<3..0>
AKE_BASE=TRUE = — Y &7 =PP3V3 R TP _DP_IG C HPD T29 DP Port sDP T29SNKO_HPD
DP_EXTA AUXCH C P 60 — DP IGAUX CHP — DPIGBAWXP 17 v —ARE BASESTRE >
MAKE_BASE=TRUE -_— -_— -
1 1 1 1
DP EXTA AUXCH C N s — DP 1 G AUX CH N  DPIGB AUX N . R0920 R0921 R0922 R0923 17 TP DP 1G C MP<3. . 0> = aAsg—muEDP T29SNKO_M._C P<3..0> 24 72
NAKE._BASE=TRUE = = 2.2K 2.2K 2.2K 2. 2K 17 TP DP 1G C MN<3..0> j— —OASETRE DB T20SNKO ML C N<3.. 0> 30 72
% =S =
11200 11200 11200 11200 17 _TP_DP IG C AUXP — WESSTTM b T29SNKO AUXCH C P s 72
2015 2015 2015 2015 ;7 _TP DP IG C AUXN — VWEBASETREDP T29SNKO AUXCH C N a7z
16 __PCIE EXCARD D2R N NC PCl E EXCARD D2RN T MG BASESTRE
16 __PCIE_EXCARD D2R P NC _PCl E_EXCARD D2RP 17 TP DP 1G C CTRL CLK — DP IG C dTRL OK TP OP 1G D HPD
16 __PCIE EXCARD RD C N NC PCl E_ EXCARD R2D CN .7 TP DP I G C CTRL DATA —  WWKEBASETREDp | G C gTRL _DATA o = AKE_BASESTRUE P 1GD HD
16 __PCIE EXCARD RRD C P — AE NC PCl E EXCARD R2D CP - TP DP IG D CIRL CLK — WEBASETRERp |G D CTRL OLK N
70 16 _POLE_CLK100M EXCARD N — MEPSETRE  \C pClE_CLKI0OM EXCARDN .- _TP_DP_IG D CTRL_DATA — MKEBASSTREpRS |G D CTRL_DATA R0909
70 16 __PCIE_CLK100M EXCARD P —— KE BASESTRE NC PCl E_CLK100M EXCARDP T MG BASESTRE 100K
——  MAKE_BASE=TRUE 1/ 20W
70 16 __PEG CLK100M P — NC_PEG CLK100MP o7 =PPSVS_S@ DP DG 2012
70 16 __PEG CLKIOOM N — WWESMETRE NG PEG CLKIOOMWN . .
== VAKE_BASESTRUE R0924"| R0925
2.2K 2.2K f =
o 1 MEM A OLK P<1> — TP MEM A CLKP<1> ) Mgm% LVDS Al i ases
68 11 MEM A CLK N<1> — MKEBASSTRIE TP_MEM A CLKN<1> 2015 2015 s TP LVDS |G B CLKP — LVDS IGB CLK P 60
o 11 MVEM A CKE<1> —  MAKEBASESTRE NC MEM A CKE<1> P BXTA ax . MAKE_BASE=TRUE -
o VEM A CS L<is = e e TRE NG MEM A CS Lels - 2 EXTA DOC — 1G B DDC @K 1 o e LVDS 1G B CLKN — LVDS IGB CLK N -
68 11 MEM A ODT<1> —  MRKEBASESTRE NC MEM A ODT<1> s _DP_EXTA DDC DATA — DP IG B DDC DATA 2 NC LVDS | G B DATAP<0..3> — LVDS | G B DATA P<0..3> o
0 MVEM B CLK P<1> == VAKE_BASESTRUE TP MEM B CLKP<1> VAKE_BASE=TRUE VAKE_BASE=TRUE NO_TEST=TRUE ——
= = DP_EXTA HPD — —
o VEM B LK Nels = I MM B O KN Ls o 0P EXTA t — DPIGBHPD 1 MNeLvosiGe DATfDNig.sr.:f;‘E — LVDS |G B DATA N<O..3> -
68 11 MEM B CKE<1> = "“KE*B“SE:T“”E NC MEM B CKE<1> R0908! NC LVDS | G A DATAP<3> — LVDS |G A DATA P<3> o
o 11 MEM B CS L<1> —  MAEBASETRE NC MEM B CS L<1> 100K VAKE_BASETRUE NOTEST=TRUE
o VEM B ODT<1s = e A TRE NG VEM B ODT<1s L N Lvos 16 A DATﬁ\DNﬁ:;:TM — LVDS |G A DATA N<3> 5
68 11 MEM A A<15> = MAKE_BASE=TRUE TP_MEM A A<15> 201, 66 _LCD BKLT PWM — LVDS |G BKL PWM 17
o 11 VEM B A<15> ——  NAKE_BASE=TRUE TP MEM B A<15> CRI TI CAI MAKE_BASE=TRUE —
—TAKE BASESTRUE R(())g()]io s _LCD 1 G PWR EN — LVDS |G PANEL PWR .
— MAKE_BASE=TRUE -_
0. 5% — LVDS
oisan o o oo . S BB e "
MAKE_BASE=TRUE s _PPBUS SWLCDBKLT PWR 1 2 o—  PPBUS SWBKL
TP_PCH CLKOUT DPP. —_ DPLL_REF CLK P —_ DPLL_REF _CLKP 10 67 MAKE_BASE=TRUE — M N_LI NE_W DTH=0. 5_WM
—— MAKE_BASE=TRUE -_— N_NECK_W DTH=0. 375 MV
74 a6 I SNS LCDBKLT P NAKE BASEZTRUE
— __=PPBl BKL
74 46 (ML SNS LCDBKLT N = US SW o
NC USB HUBL OCS4 — =USB HUBL OCS4 2 SATA Ali ases
MAKE_BASE=TRUE _— .
NC USB HUB2 OCS4 — =USB HUB2 OCS4 2 Unused SATA QDD Signal s
VAKE_BASESTRUE 60 10 [TEy—SATA CDD R2D C P — NC SATA ODD R2DCP
T29 A Bl AS caps —— NMAKE_BASE=TRUE NO_TEST=TRUE
- P o 10 [T>—SATA COD 2D C N —NC SATA QDD R2DCN
—— NMAKE_BASE=TRUE NO_TEST=TRUE
S GNAL_MCDEL=ENPTY
R0926 o0 16 (OOT}—SATA QDD 2R P — NC_SATA_ODD D2RP
o505 T29 A BIAS R TARA 2 T29 A BIAS D2RPL o5 T MAKE BASESTRUE No_TEST=TRUE
o0 16 (oOT}—SATA CDD D2R N — TA D2RN
s = = =
T20BST: N = 1 00906 NAKE_BASE=TRUE NO_TEST=TRUE
R0960 - 0. 01UF
o —— o .
36 7 _=PPVI N _SW T29BST 1 2 =PP15V_T29 REG 736 o tov S GUALMOOELZEMPTY
vow
e
805, S| GNAL_MCDEL=EMPTY =
R0927
129 A BIAS o5 T29 A BIAS R TARA 2 T29 A BIAS D2RNL o5
yzow 1 cp907
0960 o Do
(01LE 2 1% s aua ey
’XEX )
201
T29_A BI AS caps
DP_A BI AS caps
~ 19 s aw_seoe ey o DPABIASP 2 o DPABIAS PO Unused PGOOD si gnal
201
C0962 ¢ C0964 * TP_P1 — P1 61
0. 01UF MAKE_BASE=TRUE —
10% TP_DDRREG PGOCD — DDRREG PGOCD
w2 VAKE_ BASE=TRUE — < >
201
i R0990
7 en e mmae 210 - JTAGISP TG — JTAG T29 TGK R 14 XA 2 ITAG T29 TCK o =
os _DP_A BIAS N 2 -« DP_A BIAS N O E_BASE=TRLE soe
yzow
= "
S GaL_vorEL=ENPTY SIOUNEESEETY 11 cpgos T AT pgog 10 JTAG I SP_TDI —  JTAG T28 1D o =
I:409133 — 0. 01UF 0. 01UF VAKE_BASE=TRUE =
109 —
655 T29 A BIAS R A 2 T20 A BIAS RPDPL o4 2 v 10 NﬁTEASSL:STP 100 = JTAG T20_T0O s Ry
201
yZow 1 00903
A 0. 01UF £ 1
15w ecacpey = =
e T29 Ali ases NC_MASTER=K91 M.B SYNC_DATE=05/ 15/ 201(
ymia —
= Unused USB ports 5 H
N P Si gnal Ali ases
~R0934 24 7 =PP3V3 S3 USB HUB i g
51 051 ‘8870
050 129 A BIAS R i 2 TQ9 A BIAS RPDNL o R0915?! 1R0916 d} App| e Inc.
5% 10K 10K
w3 1 00904 ) o S 3.13.0
1/ 20w 720w
201 o T ety NO STUFF 7 S NOTI CE OF PROPRI ETARY PROPERTY:
1ov -t = 2 2
e oo T29 ARSVDN RO917 000 0, \ 2.5 USB T29A N 2000 PHEPR ETARY | PROPERLY O APPLE GOV ﬁrT”E NG
Rogl 17 20W M THE POSESSOR AGREES TO THE FOLLOW NG
69 64 T29 ARSVD P P AN 2 USB T29A P 24 69 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 9 OF 109
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OM T_TABLE X . . B B .
ORI TICAL R1010 NOTE: Intel provides an internal pull upc’\?:TfTA}BEEkE to VCCI O on all CFG signals.
2 CPU_PEG COVP s 232 . =PP1V05_S0_CPU VCO O, 444w T
o DM _S2N N<O> =~ MJpw Rx o0 UlOOO PEG | cowPl | &8 e eI o7 23 o Iy CPU_CFG<0> BSO IcrG 0 uU1000 RsvD_28| BE7 CPU_NMEM VREF A,
R 2N _N<1> P6 | DM _RX_1* SANDY- BRI DGE PEG | covpd_GL e o7 23 5 Emy—CPU_CEG<1> C51 |orG 1 BGA RevD_29| B o
or 11 DM _S2N_N<2> PL v _RX_2* VBB LE- 20 3BW PEG ROOVPd_G4 201 o P CPU CFGe2> 51 lae (s & 9
67 17 EM‘—MC DM _RX_3* (1 Bg?g) . —PEG DPR N<O> v = D CPU CFG<3> 053 |G 3 p RSVD—‘Q’DﬁgNC
PEG_RX_0* | DU am e e CPU CFGe4> 51 |cra a g 3 RSVD_31 NC D
D - DM _S2N_P<0> NS | pv _Rx 0 PEG_RX_1* 521 =PEG D2R N<1> . D 5 CFG<5= o3 ™ RrsvD 32| L8 \c
o DM _S2N_P<1> P7_|om _Rx 1 PEG RX_2* |yB22 =PEG D2R N<2> . © 2 D — e Craaas e Pt 7O RsvD_33| L4/ NG
67 17 DM _S2N _P<2> P3 |pM_RX 2 PEG RX_3*|yD21 =PEG D2R N<3> . 67 23 5 (TR P CEaere oo CFG 6 0 & =
o om—DM _S2N P<3> g = Pl Ipv_RX 3 PEG_RX_4* [5AL9 =PEG D2R N<4> . &7 239 [ CFG 7 K- RSVD_34
T PEG RX_5* [,DL7 =PEG D2R N<5> o7 23 [y PU_CFG<8> A55 |orG 8 oy RSVD_35! NG
_— DM _N2S N<O> Kl {pm TX 0* > Peia - ° o 22 ry—CPU_CFG<9> M1 |crG o Z 5 RrevD_36| YN \c
J DM_N2S N<1> M8 v TX 1+ PEG_RX_6 PEG D2R N<6> . CPU CEG<10> K49 | o 1 % §
@m DM _N2S N<2> | M ov X PEG_RX_7* ;D13 =PEG D2R N<7> s =PPVCORE_SQ_CPU 7 12 1 o7 [ 10 RSVD 37 e
67 17 DM _TX_2* . - == o7 23 CPU CFG<11> K53 |crG 11 RSVD_38
PEG_RX_8 QM—‘M@ 6 ™
o 17 qom-POM _N2S N<3> - R2 J DM _TX_3* Z = .Psio —PEG D2R Ne G115 2 my—CPU CFG12> F53 |crG 12
PEG_RX_9* =PEG 9> . NOSTUFF & CPU CFG<13> 3 |cro 13 RSVD_39 ?\,C
o7 a7 N2S_P<0> K3 1 pm _TX 0 PEG_RX_10* (,C8 =PEG D2R N<10> . ri064'| |'R1070 oD U Cree14> (51 |org RSVD_40
67 17 DM _N2S P<1> M _|pM TX 1 PEG RX_11* 3A8 =PEG D2R N<11> N 49.9 49.9 67 23 [T CPU CFGeloe = CFG_14
or 17 DM _N2S_P<2> P4 | v _Tx_2 PEG_RX_12+ 80 =PEG D2R N<12> . oo oo DS S Tas S A
o om-OM_N2S P<3> o @ T3 |pv _TX3 PEG RX 13*(H8 o =PEG DR N<13> -, 2015 01 z 0 D oPU CFG=17> 53 CFG_16 RSVD_42 A
PEG RX 14* |\E5 =PEG D2R N<14> s o« 2 D CFG 17 ESSVDJBT fe
" i — PLACE_NEAR=UL000. H45: 50. 8MV VD_44| AN e
o Eg $¥ﬁ m({i wid ool PECRX. 15" —qu—=PEG DPR NelS> _qm-. PLACE_SI DE=BOTTOM CPU_VCC VAL SENSE P &3 Vo vaL_sense
o7 FD  DATA Ne2= vad 2 o-ret » PEG RX_0| K22 =PEG D2R_P<0> . Not e, VOLTAGET. 25V CPU_VCC VAL SENSE_N <% |vss val_sense ReVD_45 15 NC
71 2 VA NSLZ g g FDIO_TX 2 a PEG RX 1| K19 —PEG D2R P<1> . Not 6. VCLTAGE=0V = = = o= — =
67 17 EDl _DATA N<3> AA6 4 FDI 0_TX_3* % i provy —PE CPU _AXG VALSENSE P =5 |VAXG VAL_SENSE
PEG RX 2 =PEG D2R P<2> 8 Note. VOLTAGE=1. 05V CPU_AXG VAL SENSE N T K45
67 17 EDI _DATA_N<4> V6 4 FDI 1_TX_0* @ PEG RX_3| D19 —PEG D2R P<3> . L R L 3 - - VSSAXG_VAL_SENSE
67 17 FDI _DATA N<5> VA FDi1_TX_1* W PEG Rx_4| C19 =PEG D2R P<4> 6 P_CPU VCC DI E SENSE @28 lvee DiE_sensE
o v @m—FEDl_DATA N<6> o, ~  Y2dFDi1 TX 2% 2 PEG RX 5| DI6 o  =PEG DPR P<5>  cm. osTueE s == Al e .
o 17 @ FDl_DATA N<7> o ACOJ FDI 1_TX 3+ & PEG RX_6| CL3 =PEG D2R P<6> . R1065 R1071 . CPU_THERMD P H48 |RsvD 6 DCJESEM#PTQZUQII__IE?LM
- - Rx 7|D12 = < 9. 49.9 K48 ;- DCJEST,@JU:MI?
s EDI DATA P<0> W | Foio Tx 0 5 PEGin77—‘_PEGDZ¢@ 6 I W 74 a7 @M.—RSVD77 DG TEST D3| D8
EDI DATA P<1> W0 | Epio TX 1 - PEG RX_g| C11 =PEG D2R P<8> . ow v D 8 =
71 _TX_ — 201 201 P_CPU DC TEST D1
FDI_DATA P<2> V8 | Foro TX 2 z o PEG RX_9| &9 =PEG D2R P<9> . 2 2 ) oc_test_oy OL_TP_CPL DC_ DL
o7 17 _TX_ — TP_CPU DC TEST A5
FDI _DATA P<3> AAT s % PEG_Rx_10| F8 =PEG D2R P<10> s PLACE NEARZUL000, KAS: 50. MM RSVD_9 DC_TEST_AS8 oo — A —
C o 1 OO * FDI 0_TX_3 & PEG RX 11| OB —PEG D2R P<11> . PLACE_SI DE=B! RSVD_10 DC_TEST_A59 JU_MEM%_ . | ﬁ59 C
o FDI _DATA_P<4> W | FDi1_TX_0 8 o PEG RX_12| &5 =PEG D2R P<12> . = RSVD_11 bo_TEST_Csof 299
_— FDI _DATA P<5> T4 |Foi1 Tx 1 § Y PEG RX_13| H6 —PEG D2R P<13> . g&:&sﬁgz&wglooo K43: 50. 8MM RSVD_12 DC_TEST_A61, OG%ZLJ:IZ:_JESIE@_’I%Bl
o7 17 EDI _DATA_P<6> AA3 | FDI1_TX 2 2 ; PEG Rx_14| F6 =PEG D2R P<14> B S ) RSVD_13 DC_TEST_C61 D61
o EDI_DATA P<7> ACS | FDi1 TX 3 é [ PEG RX 15| K6 —PEG D2R P<15> . NOTE: Intel validation sense |ines per RSVD_14 pC TeEST De1[ D81 TP CPU DC TEST D61
Qe P z E === doc 439028 revl.0 HR_PPDG sections 6.2.1 and 6.3. 1. RSVD_15 pC_TEST_BD61| BDS1TP_CPU DC TEST _BD61
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37 |vee 13 vcal o 14| AL1S ADS1 IVAXG 15 z VDDQ 13| _AN34
&9 lvec_14 veal o 15 AL16 AD52 IVAXG 16 [ VDDQ_14| AN38
42 lyee 15 vcal o 16| AL20 AD53 |VAXG 17 |3 VDDQ 15| AR26
D27 lvec 16 vea o 17| AL22 AD55 |G 18 % - VDDQ 16| _AR28 ... =PPVCCSA_s0_cPu
D32 |vee 17 vea o 18| AL26 AD56_|yAXG 19 : VDDQ 17| AR30 s B E——
D34 lvee 18 vcol 0 19| AL45 AD58 |\yAXG 20 E VDDQ 18| AR32
D87 lvec 19 vea o _20] AL48 ADE9 [vAXG 21 VDDQ 10| ARS4 =PP1V5_S3_CPU_VCCDDR
D39 |vec 20 vcaol o 21| AMLE AE46 |\yAXG 22 VDDQ 20| AR36 AT == N
D42 |vee 21 Vool 0 22| AML7 N5 JuaxG 23 VDDQ 21| AR40 » R13180%
E26 |voc 22 VCal O 23| AVl P47_|\yaxG 24 . VDDQ 22| AVl PLACE_NEAR=U1000. U10: $0. 8mm .
E28 |voc 23 Vool 0 24| AMA3 P48 |yaxG 25 VDD 23] AVe6 X 1/ 20W
E32 |voc 24 veal o 25| AME7 P50 |\axG 26 VDDQ 24| BA4O R13180(3 201,
E34 |voc 25 Voa O 26| _AN20 P51 |yaxG 27 vDDQ 25| BB28 PLACE NEAR IO S beBran 1%
E37 Ivec 26 Vool 0 27| ANA2 P52 |\axG 28 VDDO 26| BG23 1/§g\lfv
E38 |voc 27 voaol o 28| ANS PS3 |vaxG 29 2
F25 lvec 28 § VCCol O 29| A48 PS5 _[VAXG 30 G- veepQ 1| AV =PP1V5_S3_CPU VCCDQ - .5
F26 \/( 2! P56 |y, 1 3 Vo 2| AN26
= cC_29 a Voo © 30| _AALA e AXG 3 38 cCDQ
vec.so z Ve o 31| AALS VAXG_32
F32 |vec 31 © vou O | ABLT T48 lvaxG 33 VDDQ SENSE| B3 g CPU VDDQ SENSE P BTV TAGEL. 05V
F34 lvec 32 [ Ve O 33| AB20 T58 lvaxG 34 1 VSS_SENSE_vDDQ B3 g, CPU VDDQ SENSE N Nme’ AoV
F37 |vec 33 — T59_lVAXG 35 2z ¢ -
F38 |voo a4 veal O_34f ACL3 T61 |yaxe 36 @5 VvocsA_Sense| UL0 - CPU VCCSASENSE o s
Faz oo VOOl 0_35|_ADL6 W6 |yaxG 37 z
o Voo O 36|_ADIE i VOCSA VI b_o|_D48 CPU_VCCSA VI D<0>
F25 lyog 37 3 yoost 23}1 Va8 |\axG 39 (e VOCSA VID 1| D49 g CPU VCCSA VID<1> omy s
- 7 VCal O 38 2
26 z ) V50
H28 xgigg B voat o 3ot AELS V51 xxg*ﬁ SM_VREF|_AY4Ze, CPY_DDR VREF ;.
— AF1 ¢
F29 lvee 40 E v AFlZ V52 VAXG 42 R13180%1
. \ee] 41 ¢
2 lvec 41 i AF20 V53 IVAXG 43 PLACE_NEAR=UL000. BA43: 50, 8m 1%
H34 |voc 42 Vea o 42 AGLS V55 _|\vaxG 44 PLACE_SI DE=BOTTCM 1/ 20W
. VCCI O 4 . 201
H35 |voc 43 voa O 4] AGLE V56 VAXG_ 45 R1314'| ['R1313 2
H37 lveg 44 Voo O 45| _AGLT V58 |VAXG 46 10K 10K
F88 lvac 45 voa o aa] A0 =PP3V3_S0_CPU_VCCI O_SEL V59 _VAXG 47 w23l $oow L
_S0_CPU_ ) . =
R0 lvec 46 Voo O 47|_A®L —PPVCORE SO CPU V G VEO_|VAXG 48 201, 2201
J25 |vec 47 Voo O 4| _AJ1A R1320! =PP1VP5_S0_CPU VCCI O ; ¢ 1012 14 151207 — CORE_SO_CPU_VCCAX W1 |yAXG 49
J26 |vec a8 Vet O 49| _AJI5 10K VB2 IVAXG 50 L
J28 |voc 49 = 11200 1R1302 PLACE_NEAR=RI310. 2: 2. 54mm VB3 |VAXG 51
329 |vec 50 voa o 50| W6 2015 30 1R1300 NOSTUFF VES |vAxG 52 =
332 |vee 51 vea o 51| w7 5 - . 75 1 V56 |\,
134 Vg*ZZ 05 ror Fut Compatibi 11t i/zuSVLACE*NEAFkUloOD‘ O44: 2. 54mm i/%zow |1?é|'0370 W61 ngizi PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
> | or Future Compatibility g
335 |vec_s3 vea o seL| BE22 220t R1310 L5361 PLACE AR Y Dzt on S 120w Y48 |vaxG 55
J37 |vec 54 201 _uzowl 260 1 76 o201 Y61 [yAXG 56
238 lvec_s5 fio  VooPGE_1| AMBS 7 - 20 15 12 10 7 =PP1VE_S3_CPU_VOCDDR
J40 |vee s6 38 Voo 2 AN22 R1311 o7 57 CPU AXG SENSE_P§  nate. vaTaGE=1 05 =45 VAXG_SENSE @
J42 lvee 57 2o 2oL A\ A\ N\ 2o 1 CPU_VI DSCLK oD 57 5 o7 57 L AXG _ A5 |VSSAXG_SENSE -
K26 lvec s8 a VI DALERT* |5 A44 o CPU VIDALERT L R | NoT 6. VOLTAGE=0V ]
| - _ .
K27 lvec 5o s Vi DScLK|_B43 . CPU VIDSCLK R R1312 w7 _=PP1V8_80_CPU VCCPIL R BB3 |vocPLl 1 PLACE_NEARSULOOO. AYA43: 2. 54mm
K29 |yee 60 VI DsouT|_S44 - CPU VI DSOUT R SN NN S CPU_VI DSOUT Do o BCL |voopLL 2 32
: -— =< I8
K32 |vee 61 BA vocpLL 3 CPU DDR VREF
K34 Ivec 62 Wy ~ VCC_SENSE[ F43 & CPU_VCCSENSE P —PPVCORE SO CPU NOSTUFF | 15 1, » _=PPVCCSA_SO0_CPU ’ peyRy— 12
K35 lvec 63 24 vss_sensel &3 & CPU VCCSENSE N = =21 7o R1371% L17 |vcosa 1 G
Tl gz  =PP1V05_S0_CPU VOO O s 10 12 100 L21 Jycesa 2
K39 ngge P~ veo o SENSE|_ANLE - CPU VCCI OSENSE_P PLACE_NEARZ{1000, GA5: 50, apmy 1% NI6 |yocsa 3 PLACE_NEAR=U1000. AY43: 2. 54mm 0, 1UF
Kao = VSS_SENSE_vcal g_ANL7 - CPU VCCI OSENSE | N NOSTUFF NOSTUFF = o 20 = o 1oV
\ee 67 - = T 1| |1 2012 VOCSA_4 o2
L25 |vyee 68 R1360 R1362 N22 |\ocsa 5
- 100 100 = . ANI6: 50. -
L28 |vec 69 PLACE_NEARSUI000, F43: 50 By 1% . PLAGE-SFOEEaT ;e 50- Bmm P17 lvcesa 6 = = =
L33 |vec 70 == = S v = P20 lvcesa 7 g PLACE_NEAR=U1000. AY43: 2. 54nm
L36 |vec 71 2| |2 ; ) ) RI6 lvccsa s
L40 VCC:?Z " taceet o PLACEMENT NOTE: Pl ease place all sense |line resistors on BOTTOM si de. RI18 |y, :9 %
N26 lvog 73 & = oD *7 o7 R21 lyccsa_10
N30 VCC_74 Not e. VOLTAGE=0V oD =7 7 u1s VCCSA 11
N34 |vee 75 Note VO TAGE=1 05 oD s & V16 |vocsa 12
N38 |vec 76 S — oo 5 5 V17 |vcesA 13
e a V18 |vocsa 14
V21 |ycesa 15
NOSTUFF NOSTUFF W20 |vocsa 16
R1361'| |'R1363
PLACEiNEAFCUJ&%gD. G&*E%‘rarw 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
PL SI = |
- 1/ 23:1/?/ i;’t’zow PLACE_SI DE=BOTTOM SYNC MASTER=K78 M._B SYNC DATE=01/10/ 2011

PLACEMENT NOTE: Pl ease place all

sense line resistors on BOTTOM si de.

CPU POVNER

d} Appl e I nc.
®
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OM T_TABLE
CRITICAL
B&L3 lvss u1000 vss| M1
B&7 Ivss BeA VSS|_MS
B2l (9 OF 9) 58
Vss VSS VSS

B&4 lvss 2 vss| M
B8 |yss § 3 vss| N7
B&37 VSS E g V/SS N21
B3 lvss - vss|_N\es
BGIS |y 9 E vss|_Nes
B&9 lvss & § VSS| 83
BGBE3 VSS V/SS N36
@9 _|vss VSS| Mo
S5 lvss VSS| M3
C40 VSS V/SS N47
D4 Ivss VSS| M8
0 _lvss VSS| 6L
D10 lvss VSS| 62
D14 vss VSS| 66
D8 lvss vss| et
022 lvss vss_ P
026 |\ss vss| P4
029 |yss vss| P16
085 |\ss vss|_Pe
040 |\ss vss| P21
D43 lvss VSS|_Ps8
D46 lvss VSS|_Ps9
D50 VSS V/SES R4
054 |\ss vss| Ri7
D58 VSS V/SES R20
£ |vss vss|_R46
£25 |vss vss| T
20 |\ss vss| 47
€35 |yss vsg| 150
40 |\ss vss|_Tst
F13 |\ss vss|_Ts2
15 |\ss vss|_Ts3
1o |\ss vss|_Tss
20 |\ss vss|_Tss
F35 lvss vss|_®
F40 VSS V/SES U13
55 |yss vsg| V20
& _vss VSS| V6L
&8 lvss vss| Ve
&1 lvss vss| W3
1 lvss VSS|_Ws
H_Ivss VSS|_Ws
HO lvss Vss| el
4 |yss vss| ws
w7 _|yss vss| Y4
21 |yss vss| va7
H53 VSS V/SS Y58
H58 VSS V/SS Y59
3L lvss

149 lyss

J55 VSS

K8_lvss

K1 |yss

K1 lvss VSS_NCTF[_AS
K51 lvss VSS_NCTF[_A57
L16 lvss VSS_NCTF|_BSsL
L20 lvss VSS_NCTF[_ B2
L22 lvss VSS_NCTF|_B252
L26 lvss VSS_NCTF| B4
L0 lvss VSS_NCTF|_BE58
L34 lvss VSS_NCTF|_BS
L3 lvss VSS_NCTF| B®7
L43 lvss VSS_NCTFL_ &
L48_lvss VSS_NCTF|_8
L1 lvss VSS_NCTF[_25¢
M_lvss VSS_NCTF[_EL
M_lvss VSS_NCTF|_E6%

PR T e

OM T_TABLE
CRITI CAL

9 lvss u1000 VSS|_AVB4
A3 lvss BGA VSS|_AVeS
A7 lvss (8 OF 9) Vss|_Aw2
21 |yss vssS vss|_Ams
25 |yss § z VeS| Aws
A28 Qo sg| Aves
prry Ve E 9 VoS
w7 |vss § i ves| At
o lyss E vss|_Aes
s |y g ves es
249 vi VSS| A3
253 lyss Vss|_Ase
M lyss vss|_Awo
A8 Ivss VSS| A3
A3 |yss vss|_Am7
50 |\ss Vss|_AN0
AL IVSS VSS| A4
Y vss| A7
os Jves vedl wms
M55 [yss VS| _APs1
ms6_|\/sg vss] APss
816 |\ss vss| AR
ae18 |\ss vss| ARt
ae21 |yss vss| ARLT
A48 |\ss vsg|_Are1
ag61_|\ss vsg| AR
A% _Ivss VSS| ARS8
Acto |yss vsg|_Ars1
Acla |y vss| AT
prory e vedl ams
o |\ss vss|_ATie
017 |yss vss| AT3s
A20 |\ss vss|_ATas
A6t |\ss vsg|_Ats2
8 lyss Vss|_ATss
Ae13 |yss vss|_Au
AFL sg|_ AT
PV e vesl At
21 |yss Vss|_Aus
AFa7_lyss vsg|_Aw2
AP35 _lvss VSS| ABL
AFs0_|\ss vss| A7
A5t lyss vsg|_Aver
Ars2_|\ss vsg| Avez
AFs3_|\ss vss|_Avaa
AFss_|\ss vss|_Avao
AFs6_|\ss vss|_Avae
A5 |\ss Vss|_Avss
AF59_|ysS vss|_Aw
AST_Ivss Vss| AW
Acio |yss vss|_Aws
AGl4 |yss \VSS|_Ave1
Acte |\ss vss|_Ava
AGAT sg| Ave
Py ves e
A1 |\ss vss|_Arie
a4 |vss vss|_Arzo
a8 |\ss vss|_Arzs
7 lyss vsg| Ava
13 |yss vss|_Avas
a6 |yss vss|_Arae
120 |\ss vss|_Arss
22 |\ss vss|_Arse
26 |\ss vss| el
AJ30 VSS V/SS BA11l
34 |yss vss| BAL7
AJ38 VSS V/SES BA21
A4z lvss VSS|_BA26
A45 lvss VSS|_BA32
A48 lvss VSS| B8
A lvss VSS|_BAsL
As2_|\ss vss|_eess
ALL0 lvss Vss| B
ALLS lvss vss|_BCl3
A7 IVss Vss| B
A2l |yss vss| B
A2s |yss vsg| otz
A28 |\ss vss|_eois
A3s |yss vss|_eoe
A36 |yss vss|_Boes
A0 |yss vss| eoe7
A3 |yss vsg|_Boe2
Aa7_lyss Vss|_Boss
Asl |yss vss|_Boio
v |vss e
vz |yss vss|_Boe
Ao |ysg vsg| Bos2
a2 |\ss Vss|_Bose
aws |\ss Vss|_BEs
AVBO_lVSS Vss|_B®

Appl e Inc.
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PLACEMENT_NOTE ( C1655- C1666)

Th, Tl mwg g

Intel recommendati ol

R1601
,0. 010,

n: 1x 10mChn resistor

0%3

. 1x 1uF 0402

= _S0_CPU_VCCPQE: 1
1w 1Cl67F

T#

Note: The smal | est 10mChm available in the library are 0805s

. i:e_““ ‘:Slek;"_\l‘ilﬂﬂo Zjn‘.op.? :;—\L CRIFTHCAL CRIFTHCAL CRIFTHCAL CRIFTHCAPCRITHCAL CRIFTHCAL CRIFTHCAL CRIFTHCAL CRIFTHCAL CRI Tl CAL
1C1655 [1Cl656 ([1Cl1657 ([1C1658 |1C1659 |1C1660|1Cl1661 |1Cl1662 |1Cl663 ([1Cl664 | C1665 C1666
G A o e e ol ol
—FXR 2 XoR 2 XoR 2 XoR 2 XoR 2 XoR 2 XoR 2 XoR 2 XoR 2 XoR 2 XoR —|;><R
482 482 482 482 482 482 482 482 482 482 482
PLACEMENT_NOTE ( C1667- C1679) l
PLACEMENT_NOTE ( C1640- C1645)
1 1 1
Lggo  Lgem  lgee Lo |gen
g T T TR 2700
Ti«xs B2- SM - B2- SM XNE B2- SM XNE B2- SM TEQ&XQE 62 s
CPU VCCl O VCCPQ DECOUPLI NG
Intel econmendati on (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF
PLACEMENT_NOTE ( C1684- CL67F)
21007 =PP1V()‘5_§O_CPU_V@I o) lF'I ace on bottom side of UL000
JiC1684 1C1685 ([1C1686 |1C1687 [1C1l688 ([1Cl689 [1Cl690 |1Cl1691 [1C1692 |1C1693 ([1Cl694 |1Cl1695 JiClGQG
i/': —:i/': _:i/': ::i/': _:i/': ::i/': — MF — 1 = 1F — 1 — MF — MF i/': !
TH TR OTE OTH OTE T TE OTW OTE TR OTE TE TH
482 482 482 482 482 482 482 482 482 482 482 482 482
<
JiC1697 1C1698 |[1C1699 |[1C169A |[1Cl69B ([1Cl69C |1Cl169D |1 Cl69E |1C169F |1Cl61A [1Cl61B |1Cl161C JiClGlD
igéf - igéf —_— igéf - igéf - igéf - igéf = igéf — igéf — R —}E = igéf — I\F W
L
PLACEMENT_NOTE ( C1672- C1681) =
Cl61E C]}SSIF C‘é_GZA ClGZB C162C C162D C162E C167A C§_67B C167
Y é\/
T %RM eR T% T 63t 1OR T %502 It T 63t 1OR T %502 It T 63t 1R T %502 o 15R 63t 1° T B"Q”st
_L _L 0 E,ll G,1C167H

8 7 6 5 4 3 2
CPU VCORE DECOUPLI NG Processor Load Line -2.9 nthns
1207 _=PPVCORE S0_CPU CRITI CAly, CRI TI CAL gCRI T1 CAILCRI T1 CAILLCRI T1 CAI,CRI T1 CAI,CRI T|1 CAL gCRI TI CAL CRI TI CAL ,CRITI CAL, CRITICAL, CRITI CAL ,CRITICAL CRITICAI, CRITICAL CRITICAL
1 %ZJO;ZGOOJi %:10;2601 __1 (%:]o;zﬁugﬂi %:]O;ZBU(F): 1 %:]O;ZBU(F): 1 %:Jo;zﬁugi (%:JO;ZBU?:B:é CJO;ZBU(F):?::l (%:1;26U9:8:i CJO;ZBU(F):g::l CJO;ZBUJFEO ::1 CJO;ZBU]FE]_ :1 CJO;ZBUJFEZ ::1 %:Jo;zﬁujﬁi %:JO;ZBU]FE‘l 1 %:JO;ZBU]FES

CPU VCCPLL DECOUPLI NG

Intel recommendation (section 6.4): 2x 1uF, 1x 330uF

PLACEMENT_NOTE ( C1646- C1671)

R1600™

1 2

near UL000 on top side

CPU VOCPLL Low pass filtes

SYNC_MASTER=K78_M.B

o

LL_R:

CPU DECOUPLI NG- |

SYNC_DATE=02/ 08/ 201
e ———

d} Appl e I nc.
®
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12 o 7 _=PPVOCRE SO_CPU VCCAXG

VAXG DECOUPLI NG

Intel reconmendat i

on (section 6.3): 18x 1uF(9

PLACEMENT_NOTE ( C1700- C1710)

no-stuff), 10x 104F(2 no-stuff), 8x 22uF(2 no stuff),

26 12 10 7 _=PP1V5_S3 CPU VCCDDR

CRITI CAL

Place_on_bottom side of U1000

CRI T1 CAL

Graphi cs Load Line

4x 470uF(2 no-stuff)

-3.9 nmbhns

* C1700

' C1701

PLACEMENT_NOTE (

c1717-c1722)

° CRI TI CAL

CRI TI CAL

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
+ C1717 1 Cl718 + C1719 + C1720 1 C1721 1 Cl1722
22UF —— 22uF —— 22UF 22UF
20% — 20% —— 203 20%
6.3 &3v &.3v v 6.3V
2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML
0603 0603 0603 0603 0603
PLACEMENT_NOTE ( C1723- C1724)
,|*C1723 .|t Cl724 1Cc1725
——270UF ——270UF 270UF
20% [ 20% 20%
2 2v 2 2v 2 2v
TANT TANT TANT
CASE- B2- SM CASE- B2- SM CASE- B2- SM
CPU VDDQ VCCDQ DECOUPLI NG
Intel recommendation (Section 6.13) 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747)
Place on bottom side of UL000
1 C1738 1 C1739 1 C1741 1 c1742 1 C1743 1 C1744 1 C1745 1 C1746
1UF —— i —— —— i —— —— i —— 1 —— 1w
10% — % — % — 0w — 0% J— J— — 0%
1o 1o 1o v 1o 1o
2 xsR 2 xsR 2 xsr 2 xsR 2 xsr 2 xsr 2 xsR 2 xsr
o o o o o o o o
Place close to UL000 on bottom si de J_
1 Cc1748 1 Cc1749 1 c1750 1 c1751 1 1752
100F 100F 100F 100F 100F
2 Con 2 Con 2 Cen 2 Con 2 Con

.|' C1756
270UF
20%

v

Tt

CASE- B2- S

.

Intel recommendation: 1x 10mChn resistor, 1x 1uF 0402

R1702

0.010

ep1 Couguornn 712

.

1:
E

=PPVCCSA SO_CPU

CPU VCCSA DECOUPLI NG

Intel reconmendation (Section 6.6): 3x luf, 3x 10uf, 1x 330uf

PLACEMENT_NOTE ( C1758- C1762)

Place on bottom side of UL000

t C1763 1 C1764 t C1765
1008 —— 100
2 Cer e o 2 Cer

1 Cc1762
1UF
— %
1ov
2 xsR
02
1 C1766 1 c1767
—— 100r 10UF
2 Gon 2 Gon

SYNC_MASTER=K78_M.B

SYNC_DATE=01/10/ 201
— —

o

CPU DECOUPLI NG- I |

d} Appl e I nc.
®
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6

1

=PP1V05_S0_PCH VCClI O SATA

=PP3V3_S0_PCH =PP1V05_S0_PCH VCCDI FFCLK
R1860 e et At i PLACE NEAR-UL00. ho: 2. S
LPC R AD<0> , A LPC_AD<0 R1830! . - R1890*
(> SYSCLK_CLK32K RTC o A19 [roa U800 Furor Lano) A27_ [ = ;Z“V%@V@T i D 37.4 9.5,
C19 | rroxe COUGAR- PO NT  fyt L api| A39 LPC R AD<1> 33 LPC AD<1 1R182@ 2 % 1 Zgﬁv—v
NCX— MOBI LE- SFF 9 62 NC PCIE 1 _D2RN BJ33 | pErn1 u1800 SMVBALERT*/ GPI oL1| H12 PCH GPI O11 200
FWHR/ LAD2 LPC R AD<2> . LPC AD<2 10K 201 VoS N —Rr i T EE— 2
PCH SRTCRST L A23 |grreRsT+ FOBGA = 5 > 2 NC PCIE_1 D2RP BL33 | pegpy COUGAR- POl NT
e (1 &9 EWH3/ LAD3 63 ow N PO E T Rob cd ® B30 | MOBI LE- SFF svecLK|_F17 SMBUS_PCH CLK
RTC RESET L F19 | prorsre ) TABL LPC R AD<3> . LPC AD< NC PCIE_1_R2D CN - PETNL o o 1o SVBUS PCH DATA
*q P e K0T | pe ERANE R L g3, RARGA | PC ERAME Ly | NCPOE I RDCP o A0 |perp (2 o 10) S —e—p =B SIS ——D
Ol o LDRQD* KO TP_LPC DRECQO L~ > POE AP D2RIN ) BI%5 ey OM 1 TABLT oaLerT/ et os0]_H22 SM._PCH O_ALERT L
PCH_I NTRUDER L 22| nTRUDER Bl & wmaea FS7 g T20 PARENPCH gy . oo POE AP DPRP g B3 lperer smocLk] K12 SML_PCH 0_CLK
_PCH | NTVE - - PCI E_AP_R2D C N B533 | perre
c21 Y4 A== e = = 9
PCH | NTVRVEN L | NTVRVEN SERI RQ LPC SERI RQ D PCIE AP R2D G P AV33 | perps % SMLODATA| A @=e SM._PCH 0_DATA D
HDA BIT CLK R F85 | 1A Bk SATAORN_ANS SATA HDD D2R N W‘% PERNS SML1ALERT*/ PCHHOT*/ GPI o74| 2 SML_PCH 1_ALERT L
saTroRP ANL o SATA HDD DPR P NPOE3 RD N wh ] e smickepioss[ D12 0SM PCH1 OLK o
HDA_SYNC R H37 | Hpa_syne SATAOTXN_AS ATA_HDD R2D C N NCPOE 3 ROD OP ' o3| PETNS SML1DATA/ GPI 75| CLL PCH_1_DATA
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AA39 lyss AA39 o @ VssAL39 AL39
AMI lyss AMd1l & L] VSS_AL41| AL4l
AM3 lyss am3 g =) vss_ALas| AL43
AMS |yss_AA4S é VSS_AL45| AL4S
AB2 |yss AB2 VSs_AML5 | AMLS
ABA4 |yss AB4 vss_AmLo| AMLY
ABL7 |yss AB17 VSs_Awes| AMRS
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AB33 |VSS_AB33  awr e VSS_AMB1[ AMBL
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AF25 |yss AF25 VSS_AR37| AR
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AF29 lyss aAF29 vss_ATo| AT9
AF31 |yss_AF31 vss_AT11| AT11
AF35 |yss AF35 VSs_AT39| AT39
AF48 |yss AF48 VsS_AT41| AT41
AFS50 |yss AF50 VSS_AT43| AT43
AGT vss AGT VSS_AT45| AT45
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AGL1 |yss AGL1 VSS_AUB7| AUST
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Loun o-2406 emm— s =PPLV8_SO_PCH VCC DFTERM 2010 - =PP1VO5_S0 JPCH VCCI O SATA
OUH- 0. 12A°0. REEs U pe USB 1C2444 |1 C2452
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2 xg\F/; CERM 2 xg\F/; CERM f
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£2) P — i - =
PLACE_NEAR=U1800. AP39: 2. 54mm 02- - FuL g -4 o vt e
= - (Pow b0 Ak o 5.5,
2015 - =PP3V3RIV5_SO_PCH VCCSUSHDA
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1
1C2475 (135;176
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361

7

R2450
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C24501 C24511 C2455:1
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19 16 7

=PP5V_S0_PCH

7
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? BATS4DW X- G

NEED PVR CONSTRAI NT
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7
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207 =PP3V3_S0_PCH VCC3_3_PCI

1C2421
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PLACE_NEAR-U1800, BK2S: 2. 54mm
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20 7
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6
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PLACE_NEAR=ULB00. AVR3: 2. 54mm
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PROCESSOR M CROZ2- XDP CONNECTOR

NOTE: This is not the standard XDP pi nout

ROP Pl
THE POSESSOR AGREES TO T

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY_OF APPL]

E COWPUTER,
NG

I NC.
HE FOLLOW

Use with 920-0782 Adapter Flex to support chipset debug pES| N NOTE:
~ cOT AN LABLE ON JTAG —PPVCC O SO XDP
=PPVCCI O_SO_XDP B - e G S—— >
=PP3V3_S0_XDP 2500 | PLACeNENT NoTE " ) .
NeSTUE. DF40RC- 60DP- 0. 4V NS e .
R2540 TS , res10t| ' Resin? ReS12’ ,
2 ()2 - ng!, m EE -
i, ! e S e !
2o o1t PLACE NEAR=32800. 52: 2. S48 e : ! e o !
@ XDP_CPU PREQ L casen_a —— 0 0 et casen oo CPU_CFG<16> @ - , ,
> XDP_CPU PRDY L chsen a1 —>— 100" e casen o CPU _CFG<17> am XDP_CPU TDO- - - - - - - - " .
*—— —— = XDP_CPU_TDI
>—XDP_BPM L<0> cesnata_sa -0 gg 0 o cesnata_co CPU_CFG<0> Pann) XDP_CPU_TMS i '
> XDP_BPM L<1> chsnaTa_a1 —— 1l chspaTa_ca CPU_CFG<1> am XDP_CPU_TCK ' '
> XDP_BPM L<A3R2560 .. 1 g pn 2y UM MRGEY gg [ER XDP_CPU_TRST_L - - - - '
[ XDP_ BPM L<BoROS61 % NN\ i, - o > XDP_BPM L<2> chenuTs & —— 00 015 i casnata_co CPU_CFG<2> Pann) Lace nEa-un000. 3582 40 | Lnce nens-uncol L 2 sanen '
XDP_BPM L<63Re562 'l 2 e T EM XDP_BPM L<3> CRSDATA_A: PEDGEET: 17 ot cEspaTA_Ca CPU_CFG<3> ! [
mm XDP_BPN L <7563 ::‘:IVMV\’Z R o o L E RERGFT O Il <@ - 2 .
e > CPU_CFG<10> casen s —— 220 012 o casen o CPU_CFG<8> am . st st '
> CPU_CFG<11> P =210 012 ot P CPU_CFG<9> am . o o ,
26 25 ,:f ,:f
o CPU_CFG<12>R2564 .. 1/\/§/\/2 o S Sl XDP_OBSDATA_B<0> CrsnATA FD — 2O gg 27 o CRsnATA_ M) CPU_CFG<4> am ! ? | Pracevent nore !
o CPU_CEG<13>Re565 11 s i, | Prdioe XDP_OBSDATA_B<1> cospaTa £ ——00 012 s R CPU_CFG<5> am ' TR AR G '
> CPU_CFG<14>R2566 W“l“”\/i/\/ G | LO-FU e EE D EX PLACE NEAR-RIBAL. 1:2. 54V Cooo- - Pt 5
D CPU_CEG<1BE>R867 I \AA 2 s | [O-FV O XDP_OBSDATA_B<2> casoaTA & —— 0 01E ot chsnata o CPU_CFG<6> Pann) oo | TPXDP_CLK100M P L
i XDP_OBSDATA_B<3> R > 35 P CPU_CFG<7> =
- gg S <M
PLACE NEAR=ULO0O. B4G: 144 Fé[goo XDP_CPU PWRGD PVRGD! HOOKO. - 40 00 39 - | TPCLK/ HOOKA XDP CPU CLK100M P PLACE NEAR=RI840. 1: 2. 54WM
CPU PVRGD AR | XDP_CPU_PWRBTN L seos - 200 o \ Teos ks berse XDP_CPU_CLK100M N oo | TPXDP_CLK100M N
E 5% 1 2 1/ 20w vee cus A8 - 44 43 - v
o > 0BS_ 0 O CC_0BS_CD
LAce AR50, E10: 2 Sak0 o XDB_CPU_CPG<0> H -0 01 e SESELALHOCKS XDB_CPURST_L 05 FAce AR 12 sine
g R2502 XDP_VR_READY o - 100l — XDP_DBRESET L oD R2s0s )
o PM PWRBTN L e LANN 2 s 5 o4 NOTE: XDP_DBRESET L pul l ed-up (o 3.3v on P. 28 s ANN 2 wew  CPU RESET L m
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«m—PM PCH_SYS PWROK e LA 2 2500 7| 64 O 63 LS | oo |1 e oo .
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Even pins should be facing edge of the board L 2 :. e 2 l
- | PLACE NEAR-(1800. UL2: 2. 54MA 1
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. .
XDP_PCH_TDI
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PCH M CRO2- XDP CONNECTOR XDE_PCH TG . .
NOTE: This is not the standard XDP pi nout TR i 7 7 S !
Use with 920-0782 Adapter Flex to support chipset debug , ,
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PLACE_ NEAR-UIS00. DL6: 2. 54M4 R2587 TP _XDP PCH OBSEN B<1> CRSEN_BI bl 24 0 5123 g CBSEN D1 TP_XDP_PCH OBSEN D<1>
o ENET_PVR_EN 1 2 0w DR P Pl
PCH GPIl A3 _OA4_ L OBSDATA_RO 28 27 s CBSDATA D0 PCH GPI O36_SATA2GP
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A NeARS00.B16: 2. S roeal XDP_PCH SDCONN DET L CRSDATA_B1 ——200 012 ot CRSDATA D1 JTAG | SP_TCK am o
0 32) 31 R2579 PLAGE NEAR-UIB00. A43: 2. 544
SDCONN_ STATE CHANGE st A AN, 2o [ PCH_GPI 010_QC6_L chsoaTa B2 — 0ol _om chsoaTa D2 XDP_PCH_AUD | PHS SW TCH EN s A A2 szow AUD | PHS_SW TCH EN_PChrm
o o PCH GPI O14_OC7_L CRSDATA_E: —— 00 015 et CBSDATA DA ENET_LOW PVR am i
LAce N 12550, 202 sanen RosBa - S =
o ALL_SYS PWRGD s 1A AN 2 utew XDP_PCH S5_PWRGD PURGIY HOCKO - 32 39 gm | TPCI K/ HOOKA TP_XDP_PCH HOOK4
) ® XDP_PCH PWRBTN_L HOOK - 200 o LTPQL i/ HOOKS TP_XDP_PCH HOOKS
PLACE NEAR-U900, D101 2. 54800 Ro585 VCC_0BS_AB il a4 5 o3 il VCC_0BS_CD
PM PWRBTN L i n O 2 usow TP_XDPPCH HOOK2 HOOK2 - 49 5 o448 - RESET#/ HOOKG XDPPCH PLTRST L am 1K series R on PCH Support P. 28
< A\ % TP_XDPPCH_HOOK3 HOCK - 000 e DRRAL HOOK XDP_DBRESET_L o>
50 00 49 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28
> =SMVBUS_XDP_SDA soa —— 51 g o XDP_PCH_T!| am
> =SMBUS XDP_SCL sa - et i RS TP_XDP_PCH TRST L
ToKL NCx=2 o o422 - Tl XDP_PCH TDI oD SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201
Pleen) XDP_PCH TCK TcKa - 58 5 o2 - NG XDP_PCH TMS heeny TTILE
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BOMVI GROUP BOM OPTI ONS
st o » =PP3Y3 S3 LSB HUB BYPASS=U2600,55 80 s 00 4. . oo HUBL_ALLREM HUB1_NONREML_O, HUBL_NONREND_O
YPASS=U2600Q. 23: : 2mm HUBL_1NONREM HUBL_NONREML_0, HUB1_NONREMD_1
BYP, = .15::2
2602 :| 2603 : 26111 2612 1[FYPASSTU2600.15:: 24m [FY— HUBL_NCNAEME 1, HUBI_NCAREMD_0
4, TUF —— 0. 1UF —— 0. 1UF 0. 1UF
oV ] o w5, w5, HUB1_3NONREM HUB1_NONREML_1, HUBL_NONREMD_1
XSR-CERML 2 XSR- CERM 2 X5R- CERM X5R- CERM
A 020: 0201 0201 HUB2_ALLREM HUB2_NONREML_0, HUB2_NONRENMD_O
L F— HUB2_NNRENA_O, HLB2_NORREND_L
. HUB2_2NONREM HUB2_NONREMI_L, HUB2_NONREND_O
BYPASS=U2600, 25As8MBe0g 29: - 20m
HUB2_3NONREM HUB2_NONREMI_L, HUB2_NONREND_1
YPASS— . x | ~ | .
ASS=U26005 35428 12600. 10: : 2m
C2607 * C2608 * C2609 * C2610 * PPUSB HUBL CRPILT NON_REML NON_REMD DESCRI PTI ON
4. 7TUF —— 0. 1UF —— 0. 1UF 0. 1UF M N-RENE-W BTHEQ- 4V - -
T T 1% 1% VOLTAGE=1. 8V 1 2617 2618 0 0 Al ports are renovable
R e 2 5R CERM 2 5R CERM 2 5R CERM 2 PPUSB HUB1 PLLFILT . 1 0 1 Port 1 is non renpvabl e
0201 0201 0201 M N LINE W DTF=0. 2NVM 0. 1UF
o NEE NG IR AEogjlwt\!/n-to 2M kv 20%, 1 0 Port 1 and 2 are non renovabl e
=1 8 1 C2615 1 C2616 : oy M : o 1 1 Port 1, 2, and 3 are non renovabl e
o R e
Iz : 2
24. 000M 150PPM 6PF % o} Sa0 M Sa01 BOVI TABL E
T2 OM T_TABLE 7
CRI TI CAL IUI CRI TI CAL SYM VER 1 v PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
2X1. 6X0. 65- SM U2600
_— C2619 1 C2620 = 33850720 2 | swsc use2s14 2600, U2650 CRITI CAL USBHUB_2514
usB2513B
18PF R2630 18PF
o LMo 5%, Rzlgé)s N 338s0824 | 2 | swec use2s14B 2600, U2650 CRITI CAL USBHUB_2514B
NPo- 06 2 —A\\V\"—e ? oo USB HUB1 TEST 11 ML USB T29A N
HUBL_NONREML_1 HUBL_NONREMD_1 201 5% 201 ANNA TEST USBDM DN1/ PRT_DI S _| > D @ T29 33850023 | 2 | swec usxesise 2600, U2650 CRITI CAL USBHUB_25138
120w % 26 USBDP_DNL/ PRT_DI S_P1 USB T29A P & ¢
R2601'| |'R2603 20w 2 USB HUB RESET L 26| ReseT
= 201 = Ve
10K 10K = - = 201 BDM_DN2/ PRT_DI S_Me| 3 USB_SDCARD N DCARD( K7!
5% % CRI TI CAL USB HUBL XTAL1 33 | TALI N CLKI N USBDM DN2/ PRT_DI S _| " or socarD P D 3 & Sl NA to K78)
vaow 120w USB_HUBL XTALZ 32 | yraL USBDP_DN2/ PRT_DI S_P: o
201, , 201 6
USBDM_DN3/ PRT_DI S_M8 USB EXTD N o 10 o
B _HUB1 NONREMD 28 P_I ND/ LOCAL_PWR/ NON_RE] L s D Ll O Ex )
= SUSP_I NDY - LREMD | \sRDP_DNG/ PRT_DI 'S_P3| 7 USB EXTD P B s e O Externa
USB HUB1 NONREML 22 | SpA/ SMBDATA/ NON_REML 8
24 M g XNC
HUBL_NONREML_O HUBL_NONREMD_O LSB_HUBL_CFG SELO SCL/ SMBCLK/ CFG_SELO NG=x NC
R2602* ‘R2604 HS_| ND/ CFG_SEL1 PRTPWRL/ BC_EN1*| 12 TP USB HUB1 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB1 PRTPWR2
1120w H PRTPWR3/ BC_EN3*| 18 _NC USB HUB1 PRTPWR3 =PP3V3 S3 USB HUB 7824
I I - N 20 NC USB HUBL PRTPWRA
ocs1*pl3 TP USB HUBL OCS1
i s, 'R2620
\pu OCs2*pl7  NC USB HUBL 2 R
£ \pu  08C3*p1o USB EXTD OC L 6 40 § 5%
21 - ocsa < 120w
1PU NG USB HUBL Janu Y ¥ ,=PP3V3 S3 USB RES
RBI AS| 35 USB HUBL RBI AS R2640
VBUS_DET| 27 USB HUB1 VBUS DET ,=PP3V3 S5 USB RESET 2%
CRI TI CAL s
BYPASS=U2650. 5: : 5rm usBDM UP{ 30 USB HUBL UP N ED o ['R2600 v2ow
24 8 7 =PP3V3 B_HUB YPASS=1265Q. 23: - 2mm . usspP_up| 31 USB HUB1 UP P T 12K 201 R2641
BYPASS=U2650. 34: : 2nm THRM PAD zow 10K
YPASS= . 15:: : NOSTUFF
2652 1 2653 1| 2661 : C2662 1 [PYPASSTU2650. 15 Zmm . 220 R2642 o
4. 7TUF —— 0. 1UF —— 0. 1UF —— 0. 1UF w % 2201
20% — 0% — 0% — 0% 1120w
oSV iov iov iov
X5R CERML 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM — 2:;/;
a 620 620 0201 2
USB HUB RESET L
BYPASS=U2650. 23; -
BPRID 12650, 10: : 2mm) @640
yv—. . P3V3s3 EN RC 2 2N7002DW X- G
= 0. o SOT- 363
QYERSSEL'E%SO. 5::2mp
C2657 * C2658 C2659 * C2660 * PPUSB_HUB2 CRFI LT . 4
4. 7UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— M N_LI NE_W DIT=0. 2NV C2640
M N_NECK™ W DTH=0. 2MM
20% — 10% — 10% —— 10% R —— 0.47UF
S 1 1 1o 1 C2668 oy
s CERL SR CERMI SR CERMI SR CERMI PPUSB_HUB2 PLLFILT o3V
40: 020: 020: 0201 M N LINE W DTF=0. 2VM 1UF EE;Q\» X5R
o|wv|mlo|o| <| | MNNEGKWDTH=0. 2Mv 2% °
J_ ) N[ fm| = o VvoTAGE=1. 8v 2 xsr d
3201
~wms 5 K -+
By ;i e 2600
24, M 150PPM 6PF —
oo ||'5|:J e OM T_TABLE g 0 S0 523
CRI TI CAL 14 CRI TI CAL SYM VER 1 23 18 B, T RESET L 1 2 USB HUB SOFT RESET L R 2 [ s
2X1. 6X0. 65- SM U2650 %o B
— 4 C2669 1 C2670 USB2513B v 2ow BAT54XV2T1
18PF R2680 18PF 201
5 N = Raess N
- 2 — \\N—— 2 o 11
HUB2_NONREML_1 HB2 NOWREMD_1 S0t o Sor ¢ LGB HUB2 TEST TEST USBDM DN1/ PRT_DI S_ML USE :1 ’: <ED °* % g ueToot h
Re651'| |'Re653 Y 1 yZow 2 USB HUB RESET L 26| ReSET* USBDP_DNL/ PRT_DI S_P1 ust oo o
= 201 = = Ve
10K 10K - - = 201 BDM DN2/ PRT_DI S_Mp| 3 USB TPAD HUB N
5%% % CRI TI CAL USB HUB2 XTAL1 33 | XTALI N/ CLKI N iBDPBsz o O z’p 2 USB TPAD HB P <ED “° T ackpad/ Keyboar d
vaow Lzow USB HUB2 XTAL2 32 | xrALOUT - =2 <O
201, , 2o 6
USBDM_DN3/ PRT_DI S_M8 USB EXTA N 20 6
USB HUB2 NONREMD 28 P_I ND/ LOCAL_PWR/ NON_RE] - -2 <D R ght USB A
SUSP_I NDY - LREMD \smDP_DNG/ PRT_DI 'S_P3| 7 USB EXTA P D » ght US!
USB HUB2 NONREML 22 | SpA/ SMBDATA/ NON_REML a8
X NC
24 9
HUB2_NONREML_O HUB2_NONREMD_O USB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO NG9 s NC
R2652" ‘R2654 HS_| ND/ CFG_SEL1 PRTPWRL/ BC_EN1*|[ 12 TP USB HUB2 PRTPWRL
10K 10K PRTPWR2/ BC_EN2*| 16 NC USB HUB2 PRTPWR2
120w aow PRTPWR3/ BC_EN3*| 18 NC USB HUB2 PRTPWR3 =PPX B HUE 782
wi,[ ],z NG_20_NC USB HUB2 PRTPWRA
\py Ocs1*pl3 TP USB HUB2 CCS1
* 70
ocs2+ 17 NC USB HUB2 OCS2 R26
1 | PU s 10K
= 1Py OSC3* LSB EXTA OC L am > § o Evmm VLB SYNC DATE=12/ 137 201
| PU NG 21 =USB HUB2 OCs4 ame VE T
USB HUBS
RBI AS| 35 USB HUB2 RBIAS
27
VBUS_DET USB_HUB2 VBUS DET 051-8870 | D
CRI TI CAL Appl e Inc.
UsBDM UP| 30 usB HUB2 UP N @& # o |'R2650 ®
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7 6

3

System RTC

Power Source & 32kHz / 25MHz

7 _=PPVBAT G3 SYSCLK

Cl ock Gener at or

Coi n- Cel | VBAT (300-ohm & 10uF RC)
No Coin-Cell: 3.42V G3Hot (no RC)

7 _=PP3V3 S5 SYSOLK

Coi n-Cel | & G3Hot 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | 3.3V s5
Geend k 25M4 Pover 7 _=PP3V3 SO SYSCLKGEN No bypass necessary
Powered in SO
S8 XTAL Pover 7 _=PPVDDI O SO_SBOLK o N 9
126 XTAL Pover ; _=PPVDDIO T20 Gk
n [yl N VBAT and +V3.3A are
o~ . <
8\ g ‘:.’ internally ORed to
create VDD_RTC_QUT.
2724 ¢ 2722 1 L 2702 > -RTe
0 —— 0 —— — 2700 +va. 3A shoul d be fi rst
or e ? or 2 T e SLG3NB148V avail abl e ~3.3V power
ozt ozt ozt TN to reduce VBAT draw.
CRI TI CAL
11 VDDl O 25M A 32KHZ 12 - SYSCLK_CLK32K_RTC oo 16 7
) 25M - -
= Gound VDDIO of unused CLK S | vDDI O_25M B
put
outputs for power savings 14 | vDDI O 25M C  25MHZ 9 o SYSCLK CLK25M SB o 6
R2705 - X -
. = 25MHZ_Bl & s NC
YSCLK CLK2SM X2 AN SISAK Q2T R - X2 25MHZ_Cl 15 g YSCLK CLKk25M T20 oD %
™ NO STURF - X1 —PPVRTC G3_our ;
RITICAL " R2706 VDD_RTC_ OUT| 1 gy & For SB RTC Pover
Y2705 M an THRM
25. 000M-Z- 12PF- 20PPM Vaow ~— PAD * 2710
" 1
[P NEE o
ne svsak akesmx Lo
I NOTE: 30 PPM crystal requi red
NO STUFF
PCH SO PWRGD R2763
0
™
25 7 _=PP3V3 S5 PCHPWRGD 120w
"
25 7 _=PP3V3 SO SB PM 200
ZPP3V3 S5 PCHPVRGD 725
R2750° 1 C2750
1K il .
iy . creo
g 0. 1
o201 20%
o iov
7 X5R CERM
L o201
62 52 41 23 E ALL_SYS PWRGD ! SCT0- M .
. P s0_poooo . e R2762
w2750 \ 3.0
CPUL MWP_PGOCD 2 4 YS PVWROK R PM PCH_SYS PVWROK
o oo / w760 o -
2 1/ 20W N
- o . NOSTURR
2ot R2761
. o
R2760
0
41 36 _SMC DELAYED PVWRGD N W\/, PM PCH_PWROK
v prevrers
1 20w PM_PCH_APVROK 17
o

CLOCK ( CK505)

UNUSED cl ock ternminations for FCQ

69 16 _PCH CLKI4P3M REFOLK

69 16 PCLE CLKIOOM POH N

69 16 .PCLE CLKIOOMPCH P

69 16 _PCH CLKIOOM SATA N

69 16 PCH CLK100M SATA P

'ra752

M MODE

1 1 1 1
R2753 |"R2754 | 'R2755 | R2756
10K 10K 10K 10K
uaow uaow uaow uaow

PED P PED PED

7

Pl at f or m Reset Connecti ons

Unbuf f er ed

— LPC RESET L

PCH Reset Button

25 7 _=PP3V3 SO _SB PM

67 23 10 [T)—XDP DBRESET L

g

95

o
33
26 18 PLT RESET L i 2 LPCPLUS RESET L 643
[me g A%WA% TS TRE o
550
20w
"
- R2783
33
s 2 MC LRESET L oo
s
20w
R2782 0,
0
1 /\/\/\/2 SDCARD PLT RST L oD =
50
20w
v
»  R2788
0
AN\ AR RESET L o +
s
20w
R2771 o
0
LAAAZ PCA9557D RESET L o -
550 xoP
120w
W
- R2789
A XDPPCH PLTRST L
s 2 o =
s
120w
"
200
— =129 RESET L oo
Series Ris R3803
R2793
0
LAAA BT PLT BST L @
=PP3V3 SO RSTBUF 5%
120w
Buf f er ed e
74LVC1Q07
scro
4 PLT RST BUF L
TAKE_BASE-TRUE
1
R2780
2780 * 100K CPU RESET L
0.10F —— o = oD 0
W
iov
R cERM 2 , 201 Vv vol tage divider on CPU page
o201

10K
5%
1/16W
XDP M- LF
R2796 2402
IANA 2 PM SYSRST L
et

g

R2727
P R 5 2
o 10 [y T EBHPLEE ARz Lre auaan sie o -
R
¥
- R2726
Lo BT AR ARN i tbc cuca oo
ua AN o
N
¥
- R2729
PCH QK3%MAFFU a‘ﬁleDD G152 SaWS. amm 1 22 2 PCH CLK33M PCIIN
o
S
¥

201

1

797
0

5%
1/16W
M- LF

2402
SI LK_PART=SYS RESET

I< \nSTER=K75_M.B
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The circuit bel ow handl es CPU and VTT power during SO->S3->S0 transitions, as well

as isolating the CPU's SM DRAVMRST# output fromthe SO DI MV when necessary.

| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions deternines behavior of signals.

WHEN HI G+ CPU 1.5V remains powered in S3, VIT follows SO rails,

WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition,

P1V5CPU_EN = (| SOLATE_ CPU MEM L + PM SLP_S3_L) * PM SLP_S4_L

MEWTT_EN = (I SOLATE_CPU_MEM L + PLT_RST_L)

* PM_SLP_S3_L

MEM RESET_L = !| SOLATE_CPU MEM L + CPU_MEM RESET_L

62 49 a1 17 PM SLP. L

MEM RESET_L not i sol ated.

MEM RESET_L i sol at ed.

CPUVEM SO
1R2805
10K
20w
2201
+PLVECPU EN oy o0
, =PP3V3_S3_MEMRESET CPUVEM SO
CPUMEM_SO Fg?;ré i/l
R2180%JK1 SSMBN3 soE?l'\ses K
o 1
1/ 2 >
201, 26" st
P1V5CPU EN L
CPUI\/EI\é_ 8(()) s oo = CPUMEM SO
sSABNATEORY | | SSVvBNS7FEAPE
63 | kKh | Sor563
CPUVEM SO s H = N
R2890 5[G7 Si7 R
2 10 L SOLATE_CPU VEM L 2 0 1 SOLATE _QPU,MEM L_R ¢ PMSLP_S3 L murae
1w CPUMEM_SO
26 = 1']?(%(810
Eoé‘éow
2 1
. _=PP5V_S3 NENRESET ¢ VEMTT EN _ ermy
CPUVEM SO
CPUVEM_SO CPUVEM_SO 10 (Bl
R2815! R2802* SSMENSTTELEE |
160K 100K pl
53 %
1/ 28W 1/ 28W “
8%, 201, 2[G" sft
MEMVTT_EN L
CPUVEM SO = CPUVEM SO
CPUMEM SO 92 ols 3o, ShoEm
Q2815 SSMVBN3TFEAPE NENS 7 FEAPE
SSMBN37FEAPE 3 | K = 563
SOT563 4y H 1
Y o
x® 2[G™ sft Z1S © G5
o[ 3T o PLT RESET L ez
© —
vt Il PP1V5_S3_NEMRESET
0.047UF = 7
P @iz’ [oaeuso
a02 1
ssvena7rEAPE 2816 NeEDS T
MEMRESET ISO._ LS5V L w SOT563 506 0. 1UF ——
= [V) 20W e T
i§ 2 1 xsw:::fw 2
" =MEM RESET_L CPU_NVEM RESET_L o T8 e VEM RESET L oD 27 29 20 50
(]

5%
150w
1
Step | SEATE CPU MEM L PLT_RESET_L PMSLP_S3_ L PMSLP_ S4 L CPY MEM RESET_L MEM _RES$ET_L MEMWTT_EN P1V5CPU_EN
SO 0 1 1 1 1 CPU_MEM|RESET_L 1
1 o 1 1 1 1
to 2 o o 1 1 0
3 o o 1 x 0
4 o o 1 x o
5 o 1 1 0 (%) 1
to
6 o 1 1 1 1
so 7 1 1 1 1 CPU_MEM|RESET_L 1
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPUMEM L GPIQ
NOTE: In the event of a S3->S5 transition | SOLATE_.CPU MEM L will still be asserted on next S5->S0

transition.

Rails will power-up as if from S3, but MEM RESET_L will

not properly assert.

nmust deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_ MEM RESET_L.

Sof t war e

1V5 SO "PGEOOD' for CPU
, =PP3V3_S5_CPU_VCCDDR
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
15 12 10 7 =PP1VS_S3_CPU_VCCDDR — PM MEM PVWRGD _rymy 10 17 o7
1R2822
10K
Bow CRI TI CAL |6
R2820* 220 b | 2820
27. 4K - DVB53DOUV
1/ 200 ||<, SOT- 563
PM MVEM PWRGD L 2|G
201, |
' 2820 |
S
P1Vs S0 DIV 5@ DVB53DOUV 1
SOT- 563
4
NO_STUFF
1
Re82l 28201
- 2K 1000pF ——
1/ 200 i(ggz__
23”1:2 201

MEMVTT O anp

Ensures CKE signals are held lowin S3

, _=PPVTT_SO_VTTCLAMP

2 7 _=PP5V. ESET CPUMVEM SO
CPUMEM_SO “ P(é {218
R2180%JK1 SSMBNSTIBARE | (o
% 4 —
1/ 2 E “
201, 2™ st
VITCLAMP_EN
PUBESD o5 NOSTUFF
ssvenaTeone |1 2851 1
sors63 | Kh 1000pE ——
= g}fz
e 201
5(G™ Siz
s > =DDRVTT_EN

75mA max |oad @0. 75V

60MV max power

CPU Menpory S3 Support
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razer &PPLVE S34MEM A —pp
28 &
S slelgl 2lolals : M -
2|8 8|8[¥ 95| =8 E[d HEEE N EEEREEEE 12912 ol o SEEEREREE
3 o| O | o 1.C2932
VDD VDDQ 90'%47UF 0. 47UF
VD VBOQ S a 30% 2o 23 2656
CERM X5R- 1 [ VDD VDDQ av 0.47UF , 0.47UF, T o VDD VDDQ av
U2 9 0 O 201 H_J H_J %iﬂw X5R- 1 CERM x;‘:; CERM x;‘:; H_J H_J %iﬂw X5R-1
DDR3- 1333 L2910 - == U2920 : gi- == U2930 -
@ FBGA DDR3- 1333 DDR3- 1333 - DDR3- 1333
68 32 28 27 11 MEM A _ODT<0> ooT OM T_TABLE @ FBGA
o8 32 28 27 11 MEM A ODT<0> = | ODT OM T_TABLE MEM A CDT<0> G2 FBGA MEM A ODT<0> G2 FBGA
30 20 20 27 20 MEMRESET L N3 { pegpTs o 52 28 27 11 oot OM T_TABLE w6 52 28 27 11 ot QM T_TABLE
— %0 20 20 27 26 MEMRESET L N3 REgET* vem ReseT L NG . VEM REseT L N3 .
ReS001 5 X0\ 2 wewaze MO | 7g o 20 20 20 27 26 MEMRESET L B | peSET %0 29 28 27 26 MEMRESET L T84 RESET
s A A R29101 2 vema zad | 7o RP9207 £ 240 5 v a zeH | 76 RP9307 , 240 5 v a2t | 76
To a2 2027 11 MEM A Ac0> K4 | o9 D| BAVEM A DO<7> 11 6 = V% yaow 201 Ka B4
L8 c8 68 32 28 27 11 MEM A A<O> A0 DQO| MEM A DQ<8> 11 68 = MF 1% 1720w 201 K4 B4 = MF 1% 1720w 201 K4 B4
o0 3220 27 11 MEMA A<1> L8 [y DQL| BVEM A DOd> 15 6 VM A acts B | m Dot B e A poias oo a2 20 27 11 MEMA A<0> K4 | o9 DQO| B4 MEM A DO<10> 1 oo oo a2 28 27 11 MEMA A<0> K4 | o9 DQO| B4 MEM A DO<28> 1 oo
MEMA A<1> L8 | | B vEM A DOc14>
o 52 28 27 11 MEMA A<2> L4 | po DRl SMEMA DO2> s g o0 92 28 27 11 PSSy Brem A Dotoe 6 52 28 27 11 MEMA A<l> L8 | a1 DQL| BMVEM A DO<17> 1 65 0 5220 27 11 MEMA A<l> LB | a DQL| B VEM A DO<26> 11 6
I wessamen MEM Dl S MEM A DO<15>
o 32 25 27 11 MEMA A<3> K3 | a3 ps| SOvEM A D3> 4 6 o 3z 28 27 11 PSS P P vem a bota o0 a2 28 27 11 MEMA A<2> L4 | po D@ SVEM A DO<23> 11 6 oo 9220 27 11 MM A Acp> L4 | pp D2 S MEM A DO<27> 11 6
e MEM A A<3> K3 | DQBl O vEM A DO<12>
oo 52 28 27 11 MEMA A<a> L9 [ ag NF/ D EAMEM A DO<5> 11 68 o8 oz 28 27“!\/EMAA<4> 09| an NE/ Dot| B4 nent A bosios e o a2 28 27 110 MMM A A3> K3 | a3 DB S0 MEM A DO<20> 11 6s 6o 322027 11 MMMA A<3> K3 | a3 DQB| SO MEM A DO<30> 11 68
MEMA Aca> L9 | | B4 vem A Doc10>
o a2 2027 11 MEMA Acs> L3 [ a5 NF/ DQB| E9MEM A DO<1> 45 6 o0 2 20 27 ppcss 13| as NF/ OB E9 vEM A Dox1 3o e o oz 2027 10 MEMA Aca> L9 | ag NF/ DQ4| B4 VEM A DO<22> 4, e 0 5220 27 11 MEMA Aa> L9 | g NF/ DQ4| B4 VEM A DO<25> 1 e
o %220z MMAAG> W fpg NF/ DQS| CONEM A OG> 11 6a e MEM A Ac6> M | a6 NE/ D8 yvem A Doslis ° oo a2 2027 11 MMA Acs> L3 | o5 NF/ DQ5| B9 MEM A DO<16> 11 66 o0 3220 27 11 MEMA As> L3 | pg NF/ DQ5| E9 MEM A DO<24> 15 6
DGl B vEM A DO<11>
o6 32 28 27 11 MEMA A<7> M8 [ a7 NF/ DQ7|_EB MEM A DO<0> 11 6 o0 32 20 27 11 A s VB | a0 N BB vem A Docos o8 32 28 27 11 MEMA A<e> M | g NF/ DQs| D3 MEM A DO<18> 11 6 o8 32 20 27 11 MEMA A<e> M | pg NF/ DQ5| D3 MEM A DO<29> 11 6
MEM Q7| E8vEM A Doso>
o8 9228 27 11 MEMA Acg> N9 [ g o0 32 20 27 11 P P 1 e o0 3220 27 11 MEMA A<7>  MB | a7 NF/ DQ7| EB MEM A DO<21> 11 6 oo 3220 27 11 MEMA Ac7>  MB | a7 NF/ DQ7| EB MEM A DO<31> 11 6
68 32 28 27 11 MEM A A<9> M | A9 DS MEM A DG P<0> 13 65 © 32 28 N o 68 32 28 27 11 MEM A A<8> N9 | ag 68 32 28 27 11 MEM A A<8> N9 | ag
Hs 68 32 28 27 11 MEM A A<O> A9 DQS| " MEM A DQS P<1> 11 68 [ 4 [ 4
o6 52 26 27 11 MEM A A<10> AL0/ AP D4 vem A O Neon o A Acior TB | avos P o 32 20 27 11 MEM A A<O> A9 DQS| X vEM A OGS P<2> 11 68 o0 3220 27 11 MEMA A<o> M | pg DQS| 4 hEM A DOS P<3> 11 6
o8 52 28 27 11 MEMA A<11>  MB [ a1q DQS* [o—MEMA DR N2 21 00 o0 3z 20 2 a1 A | DQS* [oP4 MEM A DOS Ne1> 1 6o o8 52 28 27 11 MEM A Ac10> M8 | 10/ AP >4 o8 52 20 27 11 MEM A Ac10> M8 | 10/ AP ™
P o 32 20 27 11 MEM A A<11> ALL v DQs* D4 vEM A DB N<2> 1 6 ) DQS* p24 VEM A DOS N<3> 13 6o
68 32 28 27 11 MEM A A<12> A12/ BC* oM T B8 VEM A A<z KB | a1/ BOr 68 32 28 27 11 MEM A A<11> A1l 68 32 28 27 11 MEM A A<11> W | A11
68 52 28 27 11 MEMA A<13> M [ a3 Dasy M A Acles T | aL3 DM TDQS_B8 o8 32 28 27 11 MEM A A<12> K8 | a1o/ Bor b Toos| B8 o 52 20 27 11 MEMA A<12> KB | a19/ Bor p—
VEM A Acias N | a1a N TDOSH 28 e 68 32 28 27 11 TR 1 P T A8 68 a2 28 27 11 MEM A A<13> MW [ ao13 1 oo a2 20 27 11 MEMA A<13> N | og3 1
B — Ne = MEMA A<14> N8 | a1g NF/TDQS* [ A8 ¢ = VEMA A<14> N8 | a14 NF/TDQS* [ A8 ¢ =
—
MEM A BA<0> I3 | gag Al
68 32 28 27 11 = — o8 a2 28 27 11 MEM A BA<0> I3 [ pag Al ¢ 33 AL J3 Al
68 32 28 27 11 MEM A BA<1> BAL K9 A 68 32 28 27 11 MEM A BA<O> -9 | BAQ — NC 68 32 28 27 11 MEM A BA<O> “° | BAO — NC
4 ALl 68 32 28 27 11 MEM A BA<1> BAL L K9 A4 K9 A4
68 32 28 27 11 MEM A BA<2> ~% [BA2 LA e 0 32 28 27 11 MEM A Ba<l> K9 | pag L2 ne s 32 28 27 11 MEM A BA<1> K9 | pag | A4
= o 32 20 27 11 MEM A BA<2> 4 | a2 | Allne 34 AL 34 ALL
2 68 32 28 27 11 MEM A BA<2> 7 | BA2 —"NC 68 32 28 27 11 MEM A BA<2> V7 | BA2 —"NC
o5 52 20 27 11 MEM A CLK Pe0sF8 | o | F10ne 58 F10 P2 ne at
) NC 7 68 32 28 27 11 MEM A CLK P<0>"° | CK ——"NC -F8 F10 F8 F10
60 52 28 27 11 MEM A CLK N<0=B ck* NC VEM A CLK <0598 | cier Nel| [T 68 32 28 27 11 MEM A CLK P<0>"9 | CK — NC 68 32 28 27 11 MEM A CLK P<0>T9 | CK —"NC
MeM A ckE<0SB10 | ckE | MO o g _me o8 52 2 27 11 MEM A QLK N<0SB cxr NCI [ H2 o o8 52 20 27 11 MEM A QLK N<0B cxr Ne| [ H
68 32 28 27 11 MEM A CKE<Q2*7 | J8 MEM A_ckE<0> GLO | g — H10 H10
VEMA G5 Leon B | cor W$ oo oz 20 27 11 NEMLACGRESO2 = 138 ¢ o8 52 20 27 11 MEM A OkE<0> GLO | g Ts& o5 52 20 27 11 MEM A OkE<0> GIO | g —J8$
60 52 28 27 11 MEM A CS 1<0> B L~ H3 NL — T~
MEM A CS L<0> cs*
VEM A Ras L F4 | past | NIne A Tu& o0 52 20 27 11 MEM A CS L<0> MB | oo INL e 00 92 20 20 11 MM A CS L<0> B3] s [
o 522827 11 MEMARAS I FAd Fa B NLL1 N11
MA L RAS* —
o 32202 MEMA cas L S case S“““”’WCNEMAQSL 5 cher o 32 2027 1 MMARAS L P4 Rage NC mg oy MMARS L P pase Ne
wozzez o MEMAVEL Hdver o mave L e wazzzu MEMACGSL G cast wazzez 1 MMA CAs L G4 cast
68 82 28 27 11 M A VS - ( 68 32 28 27 11 MEM A VE L H4CV\B ess228 270 MEMAVWEL 74 ] ver B
vss VSS!
VSS VSS vss vss vss vss
L=l =) o|a [ B 0] w \.Laaz o 0|2 [0 L ) w \.Laag o [ 1 P=]
J_ ~[d O|a |- ola
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31 30 29 28 27 PROV75 _S3 MEM VREFCA A
S5 vEm vRerca A
68 31 30 29 28 27 __PPQYTS 65 31 30 20 25 27 _PPOVES S3 MEM VREFCA A 68 31 30 20 28 27 __PPQY75 S3 MEM VREFCA A
3029 25 27 o __PPOVTS S5 VENGVREFDO A ra207 EPPLVE S3,MEM A e .
o ° ol To| o ° o0 3L 0 20 20 27 5 —DROITE S3 NENGVREEDQ £ R RN MEM A 65 51 20 29 20 27 o _PPOVIS S3 WEM \EFDO A 2a2er EPPIVE S3,MEM A 65 51 50 29 20 27 9 __PPOVTS 53 WENGVREFDO A 2a207 PPLVE S3,MEM A
o — M| o (=] o o
C3000 o 3 2<(8|8|8|L|L||s| =00l o) Sley|eof = 1 o of o o o =] of o =]
— g o] 5 =B @8[2|95=| =|0)6]d c3012 ol 2| 2/2|88|8¢2|els| &ou|d 1 3022 csoz0 | csoaqr 8| 2 2|2(B8|8|Y2|Y S| E|o|u|d 1 C3032
0’270, 0. 470F [ VDD VDDQ /55 Nsse) 269% 0. 47UF — 0, A7UF
i i v S ‘ :
e g4 4 oo R X5R 1 a9 VDD VDDQ Y 0’370, 0470, |B 9 VDD VDDQ Y
g g bW Y- LG PR PR Y-
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VEM B Ac> O | pg 5230211 MEMB AT NS 7 NF/ DQ7FL —MEM B DO<40> 13 e o552 30 20 11 MEMB Ac7> M8 | a7 NF/ DQ7| E8VEM B DOs52> 11 6e 632020 11 MEMB AT> M | a7 NF/ Q7| E8 vEm B DOssE2 1 s
o 32 30 20 11 VM B A<Es ®
6 52 30 20 11 MEMB A9> M3 | a9 DQs|_ A MEM B DG Pea> s 6 o0 52 30 20 1 o C4 \em B DOS P<5> o0 523020 u MEMB AE> N | pg 66 52 30 20 11 MEM B A<8> 28 o
MEM | O nvem B ocs P<s>
o VEMBA<10s 1B | ator AP o o0 92 30 20 11 MEMB ASOR o) A9 by i ee o6 52 30 20 11 MEM B A<o> M | pg S| 4 vem B DS P<6> 11 oo o6 52 30 20 11 % A9 DQS| 4 MEM B DS P<7> 1 6o
o 92 20 20 11 MEM B A<11>  MB [ a7q DQ5* (y22 MEM B DOS N<d> 55 6o 66 52 30 20 11 MEM B A<io> 8 | e R DQS* |04 MEM B DOS N<5> 1 6o 68 52 30 20 11 MEM B A<10> M8 | a10/ AP DS+ D% 1w B o8 16 11 00 o0 52 30 20 11 MEM B A<10> M8 | a10/ AP DS+ D4 EM B 08 N 11 o
o0 32 30 20 11 MEM B A<12> KB [ a5/ pox B8 oo o0 20 11 MEMB AL AL o6 32 30 20 11 MEM B A<11>  MB | a1q p—EMLB D08 Ns6z o0 32 30 20 11 MEM B Acil> M | apg D—MEM B DS Rel>.
MEM B_A<12>
oo a2 20 20 11 MEMB A<tz M | a13 D"”TDQS—J o0 52 30 20 11 MEMLBASLZ o AL2/ BCH DM TDGs] B8 o0 32 30 20 11 MEM B A<12> KB | A1p/por b Toos| B8 60 52 50 20 11 MEM B Ac12> KB | a1o/por b Toos| B8
VM B Ac<ia> N8 | a1a NE/ TDQs* |_A8 L 68 32 30 20 11 MEM B A<13> T | A13 o 32 30 20 11 MEM B A1z M | a13 —_| o6 52 30 20 11 MEM B A<13> M | a13 —_l
— NC = MEM B A<14> N8 | a14 NF/ TDQS* _AB NC — EM B A<l4> N8 | a14 NF/ TDQS* A8 N MEM B A<14> N8 | a14 NF/ TDQs* _AB NC —
Al
o8 32 50 20 11 MEM B BA<0> I8 | Bag L2 e 33 | gao AL
VEM B BA<1> K9 A o0 32 30 20 11 MEM.B BA<O» NC s 22 30 20 11 MEM B BA<0> I3 | gag AL e o0 3230 20 11 MEM B BA<0> I3 | gag AL e
£8 92 80 29 11 BAL NC 68 a2 30 20 11 MEM B BA<1> K9 [ pag LA e K9 A4 M B Bac1s K9 A4
MEM B BA<2> J4 | BA2 ALl AL 68 3230 20 11 MEMB BA<1> KO fpag LA Ne o0 3230 20 11 MEM B BA<1> KO ] gag LA Ne
68 32 30 20 11 et N'e] MEM B BA<2> 34 AL Ja AL1
F2 68 32 30 20 11 MEM B BA<2> “7 | BA2 =i NC o8 32 30 20 11 MEM B BA<2>  J4 | gao NC 68 32 30 29 11 MEM B BA<2> BA2 NC
05F8 F10 1o F2 & F
MEM B CLK P<( oK | F1Onc 8 F1 | < =
o0 02 0 20 2 MEM B O PO x ne| [ n o8 32 30 29 11%@ | Fa e w0 52 a0 20 11 MEM B LK P0F8 | ¢ [F10\o o8 32 50 20 11 MEM B CLK P<0F8 | o [F10.c
o0 32 50 29 11 MEM.B QLK N022y M HLC 68 32 30 20 11 MEM B QLK N<0>3B cx < NC B | wer Ne| [H2 MVEM B CLK N<0538 | o+ Ne| [ H
&0 HLO _————y HL0 68 32 30 20 11 MEM B CLK N<O: K < NC 68 32 30 20 11 MEM B QLK N<0>7H CK H10NC
68 32 30 20 11 MEM B CKE<0> 20~ | CKE 38 G10 ="NC = 9 HLO
- f\s 68 32 30 20 11 VEM B_CKE<0> CKE I8 o s 32 30 20 11 MEM B CkE<0> G10 | e S8 NC 68 32 30 20 11 MEM B OKE<0> GLO | ok J8 &
MEM B CS L<0> cs* | N NL — NC —
68 32 30 20 11 MEM B CS 1<0> TP RN o8 32 30 20 11 MEM B CS L<0> M3 csv I~ NC o 32 50 20 11 MEM B cS L<0> M3 | cor NL e o8 52 30 20 11 MEM B CS L<0> M8 f o LN ne
— MELE G Lene TRy —— MELE G5 Lene TR
o552 5020 0 MMBRAS L F4{ pase NG b s L 4| rase | Mg NIL, o o NL1
oz MEMB CAS L G cas S““““”’wcg o2 0201 MMBRAS L P4 RASH — 20201 MMBRAS L F4d pase
vevever  Hdwer ooz w0 201 MMBOSL__Tq CAS 0oz 0020 u MEMB OAS L G4 cas a2z MMBOAS L G cas
B o0 92 30 20 11 a2 201 MEMBVEL HA]ver e M ve LM e o 0 20 1a MEM B VE L___FAT e
Mapve L g B e
vss vss
VSs VSS VSS VSS VSs VSS
||~ [32] olo|o|o [v] (o} [«] (=]
5)5)2 g|8 N R G ] e B R R EREERE B RERE wla|s|v(o(e|e(ale(s|slg| =[x |2[g]g
1§ -
Al4/ A15 FOR 2G 4G MONO ONLY
CS1 IS FOR 2G DDP RANK CONTROL
m SING WASTERCKTD LB Sr e oo
=z
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2

7 _=PP3V3 S3 VREFMRGN

Page Not es

NOTE: Must not enable nore than two SO DI MM nargi ni ng

buffers at once or

VRef source may be overl oaded.

Pover aliases required by this page:
- =PP3V3_S3_VREFMRGN
- =PPVTT_S3_DDR BUF

Signal aliases required by this page
- =1 2C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA
- =12C_PCA9557D_SCL
- =12C_PCA9557D_SDA

VREFVRGN
T
56 7 _=PPVIT S3 DDR BUF R3303
R3318 PLAGE_ NEAR-2900. EL: 2. S4mm
SHORT 1 |
b AAN PP3V3 S3 VREFMRGN DAC o omA max | oad
M N_LTNE W DTFHO. 3
e M N_NEGCW DTH=0. 2 VREFMRGN VREFMRGN
e VOLTAGE=3. 3V R R
NONE C3300 C3301 VREFMRGN
oz 2. 20F —— 0.1F K VREFVRGN PROVY: NEM VREFDO A
uF p— ORITICAL C3303 o 2 VREFMRGN TN LE WOTH0. 3
0 3 U330: M N_NECK_W DTH=0. 2 mm
o L v . 0. 1UF ”~ ”» VL TAGE=D, 75V
e e VREFMRGN 10% —T— - URUyzss R3304 =075
a02-LF 0201 UB300 W, ucse 193
. o ceR VREFMRGN DO SCDI MVA_BUE
VDD
19 e m
44 [T)—=L2C VREFDACS SaL ScL ww  VOUTAlL VREFMRGN_SCDI MVA_DQ 1200 PLACE_NEAREL2900. J8: 1
e
< 201
44 EIy—=12C VREFDACS SDA SDA g VOUTBEZ _ NC
A0 & vourgs VREFNRGN_SODI MVS_CA
= RD)
Addr =0x98( W / 0x99( RD) 19AL VouTDls VREFMRGN_VEM/REG FBVREF
D NOTE: MEMVREG and FRAVEBUF share o VREFMVRGN
a DAC output, cannot enabl e I VREFMRGN R3309
both at the same time! R3301 200 PLAGE NEAR=2900. 126: 2. S4rmm
100K
PPOV75_S3_MEM VREFCA A 27 28 29 30 68
o VREFNRGN MN_LINE W OTHRO. 3
T M N_NEGK_ W DTH-O. 2 mm
L R3310 VOLTAGE=0. 75V
R3319 - VREFVRGN CA SOOI M BUE Y,
SHORT
2 PP3V3 S3 VREFMRGN CTRL
VVV W N_LTNE W DTFHO. 3 1% PLAGE NEAR-R3309. 2: 1mm
e M NNEGK_ W DTH-O. 2 mm 1120w
o VOLTAGE=3. 3V CRITI CAL e
NonE VREFMRGN 201
02 o| VREFMRGN
C3302 * hal
0.1UF —— vce
10% —T—
s, u3301
201 PCA9557
N
(@ POLE o
:IA0 P17 VREFMRGN_DQ SCDI MVA_EN
VREFMRGN
Addr =0x30( WR) / 0x31( RD) 1AL P22 1
sla2 P31 VREFMRGN_CA_SODI MVA_EN R3307
100K
1
PANe S
P52 VREF VEWREG EN "
44 [TNy—=L2C PCA9S57D0 S alscL P62 VREFMRGN_FRAVEBUE_EN 2%
44 QBT =1 2C PCA9S57D SDA 2|SDA P74 % NC
THRM RESET* 15 -
PAD GND
25 [TN)—PCA9S57D RESET L
RST* on ’platformreset’ so that system
wat chdog wi || di sabl e margi ni ng
NOTE: Margining will be disabled across all
soft-resets and sl eep/wake cycles
Required zero ohmresistors when no VREF margining circuit stuffed
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON " N
C3305
0. 1UF VREFMRGN
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303 VREFMRGN_NOT VREFVRGN
" - o o & U3304
2 - MAX4253
11650004 2 RES, MIL FILM 0, 5% 0402, SM LF R3309 VREFNRGN_NOT R G VN ";9;3213
VREF NVEWREG BUE 2 DDRREG F8 o s
- 1% PLAGE NEAR-R731S5. 2: 1mm
11 20w
e
201
VREFMRGN
VREFIVRGN_FRAVEBUF_BUF
R3313 VREFMRGN
100K
% Uu3304
1120w 2 MAX4253
" =
: unused buf fer
”

BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining ‘R3315

Grcuitry 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng eow

MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef)

DAC Channel : A B C C D D
PCA9557D Pi n: 1 2 3 4 5 6
Noni nal val ue 0.75V (DAC. Ox3A) 1.5V (DAC Ox3A) 1.267V (DAC. Ox8B)

Mar gi ned target:
DAC range:
VRef current:

DAC step size:

0.300V - 1.200V (+/ - 450mV)
0.000V - 1.501V (0x00 - 0x74)
+3.4mMA - -3.4mA (- = sourced)

7.69nV / step @ output

1.998V - 1.002V (+ - 498mV)
0.000V - 1.501V (0x00 - 0x74)
+33uUA - -33uA (- = sourced)

8.59nV / step @ output

1.056V - 1.442V (+/- 180nV)
0.000V - 3.300V (0x00 - OxXFF)
+6.0mMA - -5.0mA (- = sourced)

1.51nV / step @ output

9 27 28 29 30 68

SYNC_MASTER=K78_M.B

SYNC_DATE=01/10/ 201
— —

o

FSB/ DDR3/ FRAMEBUF Vr ef
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52 26 27 7 ZPELV,

52 26 27 7 =PP1V5

20207 o P1V5_S3_NEM B

2 CAPS ALONG PACKAGE EDGE

32 30 29 7

32

2 CAPS ALONG PACKAGE EDGE

=PP1V5_S3

=
N

8
Gn

M3
G

N
SOonj
e
pESS M)

2 CAPS ALONG PACKAGE EDGE

S
HOoON]
sas
S
=

1 C3456
- 8%,

CERM
402-LF

1 C3457
2. 2UF

2U
20%
5 6.3V
CERM
402- LF

JEDEC recommends 30 Ghmtermto VIT for

2 CAPS ALONG PACKAGE EDGE

MEM CLOCK TERM NATI ON

CS, CKE, ODT and 36 Chm for

,=PPOV75_S0_MEM VTIT A

BA, A, RAS, CAS, E

Pl ace RC end term nation after | ast DRAM

68 28 27 11 NEM A_CKE<Q. RP3401 36 4 AN ]
o e A Aei0e RP3A0Z 36 W\ s aon—} |1 03480
™ RP3406 NNV SO 32W  4X0201 47UF
o8 28 27 11 [TRY—MEMLA_A<7 36 2,\/\/\/7 0. 47Ul
68 28 27 11 MEM A_BA<Q RP3403 36 1 AN SHTSEW 4x0201 , 4
™ A VLT 32W  4X0201 SERM XSR-1
o0 25 27 1 —NMEM A VE L ﬁjiﬁf 36 1 AAA~ 2%1/ W aX020
36 2 7 4X( 1
o0 20 27 11 [RH—MEM A COT<0> NV 591/ 32W 4X0201 ¢
1 C3482 |1 C34
o8 28 27 11 [TR)—MEM A A<3 RP3403 36 » AN _ ol 47%': 5 47%§
o8 20 27 11 [Ty MEM A A<6> RP3407 36 s AAALE 5%732W_4X0201 26% 369
4V 4V
o0 20 27 11 [Ty MEMLA_A<1 RP3406 36 1 AAASE zzzisza :igzgi 2 CERMXSR L |2 GERM XGR-1
o0 20 27 11 [Ty MEMLA_A<11 RP3406 36 AAANS _ 1 C3484 |+ C3485
o0 28 27 11 MEM A CS | RP3202"36 AAALE SUALT32WaX0201 0,,47UF Q,,47UF
[an AA_CS | 3
0 20 27 11 [T MEM A A< AL G| Y VO 2 Frwxsnr |2 Goawoor
o8 28 27 11 T MEM A BA<1 RP3403 36 AAAS 506/ 32W  4X0201 301 Sor
o8 28 27 11 MEM A_A<12 "P3aU4 36 1 AN~ s
[ano AA_ VAT32W AX0201 g
o0 28 27 1 [y MEM A A<13 $j232 36 2 AANA Z%uszw 020
o 20 27 11 [Ty MEM A BA<2> 36 4 5 40201 1 C3486 [+ (C3487
o8 28 27 11 MEM A_A<Q RP34U3 36 s m 6 5U/32W 4X0201 90.%47UF (2)0.%47UF
™ AA_ 3
o8 28 27 11 [TR)—MEM A A<14 RP3407/ 36 1 AVAVAY, 8 TSR 020l 2 Howxsr1 |2 GRWXER 1
LA 59/ 32W _4X0201 261 201
1 C3488
68 28 27 11 MEM A_A<8 RP3407 36 4 5 0. 47UF
[ = RP3Z04 36 2/\/\/\1 S 59/ 32W 4X0201 707
o8 28 27 11 [TR)— MEM A A<5 RP3404 AN YT EIW AX050T 2 CERM X5R- 1
o0 20 27 11 Ty MEMLA_A<2 36 AANS T W —
o0 20 27 1 [Ty MEM A_CAS | RS0l 36 3 AAAA 50 7 o
o0 20 27 1 [Ty MEM A_RAS | RP340U1 36 AAAE 5;:;32a 4X0201
o8 28 27 11 MEM A_A<9 RP34U6 36 s 6 ° 4X0201 1 C3489
faan LA NV BYRT32W 4X0201 0. 47UF
26%
2 &R xR 1
201
, =PPOV75_SO_MEM VIT B
o8 30 20 11 [TRy—MEM B_CKE<0Q RP3413 36 AN _ 1 C3481
66 30 20 1 [Ty MVEM B A<B> RooelY 36 1 AAA~ e poror 90.%47UF
68 30 20 11 [T MEM B BA<2> RP34UY 36 1 AN\ 8 SYITSW_4X0201 2 o xsr 1
68 30 20 11 MEM B_A<1 RP321l 36 AN et 2
[aEo AB_ BA/ 32W %0201
1 ‘ 3
o8 30 20 11 [TRy—MEM B_A<10) RP3409 36 3,\/\/\/6 10 447'%9
== RP3410 36 3 5 BO// 32W 4X0201 5%
66 %0 20 1 [Ty MEM B_A<13 NNV YT IIW L &Y
68 30 29 11 [TRy—MEM B_BA<Q> RP34U8 36 4 AAN, 5 i 4X0201 GERM X5R- 1
6 % 20 11 [Twy— MEM B CAS L RESALS 36 3 g nn 0 rars2w ax0o0
68 30 20 11 MEM B_A<7 RPS411 36 > AAAA SY%IL/32W4X0201
[ano AB_ VLT 32W  4X0201
o6 30 29 11 Ty MEM B RAS L ﬁjiif 36 AN Z%uszw 620
36 3 6 4X0201 1 C3 1
o0 20 20 11 [T—MEMLB_AS9 RP3209 AN, ORI 32W 4X0201 0 4‘%%% 47%!g
68 30 20 11 NEM B_V\E_| 36 SAAAS 050 ¥
™ MEM.B_VE RP3408 36 S SYAI32W 4X0201 v
68 30 20 11 (TR AB_, RP3208 AN/ SR IEWAX030T 2 CERM XS5R-1 |2 CERM X5R-1
o0 30 20 11 Ty MEM B_A<3 36 3 AN~ T —
o 50 20 11 [Ty NEM B CS I RP3409 36 2 AN 7 50 ? 4X0201
o0 30 20 11 Ty MEM B_A<6 ﬁjiiz 36 4 AAAS ;ﬁ;sza axgigl 1 c3
36 a4 5 4X( 1 1 1
o0 20 20 11 (T—MEMLB_AS12 RP3408 AN, ORI 32W_aX0201 0 4‘%%"? 47%!‘:1
68 30 20 11 MEM B_BA<1 36 1,\/\/\/3 ¥ ¥
™ NEM B Acld RP3ZT0 36 » S 5YA/32W 4X0201 2 7Y 2
68 30 20 11 [T 1B /\/\/\/ YA 32W 4X0301 %TM X5R- 1 CERM X5R- 1
RP3414 36 ,
MEM B A<2 7
68 30 29 11 [T AB RP34TA 36 1 .YV s Swarszw axozot : C3465
o8 20 29 11 [Ty MEM B_A<d NN\ 50T 32W 4%X02 05 TUF
68 30 29 11 MEM B_ODT<0> RP3413 36 ZANAA 4X0201 20%
™ 597 32W  4X0201 —F CERM X5R- 1
201
68 30 29 11 [TRy—MEM B_A<B RP3414 36 3’\/\/\/6
P RP3411 36 1 8 %1/ 32W 4X0201 ¢
o0 30 20 11 [Ty MEM B_A<11 AN TSR 3466 67
1 1
0. 47UF 47UF
797
2 CERM X5R-1 |2 CERM X5R 1
201
first DRAM =

Pl ace Source Cterm at neckdown at

R3468 C3469

68 28 27 11 MEM A CLK N<O> 1 2 weMA TERM R N
%
156w 0, 1UF
C3468|: M 10%
3. 3PF 201

2 3v
%@F R3469
68 28 27 11 MEM A CLK P<0> o 1/\?\09\12
1/52/8W
M-
201
R3478 C3479

68 30 20 11 MEM B CLK N<O> 1 2em e agrem e~ ~ |
A mer |7
1/20W . 1UF
C3478|: M 0%
3 3PF 201 X5R

3%
Germ 2 R3479
01 30 ,

68 30 20 11 MEM B CLK P<0>

SYNC DATE=12/16/201(

ISYNC MASTER=K78 M.B
TTILE

DDR3 DRAM Channel
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; _=PP3V3_S3 CARDREADER
BYPASS=UB500. 1: 16:5 nm SDCARD | OVDD.
C35O3 BYPASS=U3500. 8: 5BNRPASS=U3500. 8: 5 nm
2 0 1UF SDCARD_PLLVDD
CRI Tl CAL 0%, N N
L3500 Lk SR LR
0. 22UH 10%
0805-1 : : ) —
R3505 is for rail discharge. G.822 may cycle PMOS to
R = recover fromcard error. Of duration is 100ns and card
vol tage nust be less than 0.5V for at |east 1ns per spec.
BYPASS=U3500. 3: 5: 5 mm
PP3V3_S3_CARDREADER AVDD . . ni hort1
M N-REGK-W DTHE0. 30Ma Keep this net short! s PP3V3 SW SD PWR
TAGE=3. 3V LT NE_W DTH-
votheEs. 3 C3514 1 1 C3504 M_N_KEGKW DTH-0. 20 W
4. 7UF 0. 1UF 'R3505 VOUTAGESS 3V CRITI CAL
5 Y C3507 * + C3505 K - J3500
R 2o : ; 506 Max Qurrent = 800 mA SD- CARD- K16
6.3V 1/ 20W F-RT-TH
Sou
02 2
= — R3529 R3531 O |vss
D K Rl o} K D K
s om § § = - SV \ e 222 VY ey o[ oK
3 0z SD_avD o|ow
o po| 13 SD D R<0> R3528 1 20 s SD D<0 o | paTo
oo 24 USB_SDCARD P 3 |p U3500 D1 14 SD D Re1> RIE27. A 20 e oz WF s SD D<1 o | oat1
CED—= T TE e
69 20¢@yUSB_SDCARD N 2 |pm G822 D2/ 9 SD D Re<2> R3526 1 2q s SD D<2. o | pat2
N 10 3525 e ficz W IF
NO_STUFF, QF D3| SD D R<3> IAAALL s SD D<3 o | co paT3
BT ficz W IF
R3510?< GL137 RREF 4 |RREF p4| 18 SD D R<4> " R3524 L A NAGL s SD D<4 9 5 | DaT4
ok ORI TI CAL D6[ 19 SD D Reb> R85231n A A 20 e e s SD D<5 1 S |pats
20w ol 20 Sp D Reb> St e 7 . SD D<6 4 5 | oate
201, ool 2L <D D Re7s FE571, 5 ST 10 o W D D7 " o
e AVAVAY o e ]
GPI Q0 (1PY L3504 21 5 | CARD_DETECT_sw
GPI OL (e SP-OLK 12 sp akr R35201 sb ok d Lk 2 _o 9 5 | caRD_DETECT ahD
A Pl o2 SD_wp| 24 0402 s SD WP 4 5 |WRI TE_PROTECT_SW
R3509 P gy 11 sp oo R R35191 29 1 VDD
10K ary o e VAVAY o O
59 RSTZ* spb_cpz] 23 s| SD| CcD = _—
1720w 1P
E i ;" VIS 2 NC 1O STHE NO_STUFH NO_STUEH NO_STURF K ooy
201 X
o2 THRM_PAD 3515 1 Mgzl MNess2s MNess2y NO_STUEF O |SHDPIN
PDMOD:  POVER DOWN MODES 2 10PF —— ——10PF | —— 10FF L S’ O [SHD-PIN
NC = DI SABLE ( DEFAULT) = 0. 1};50 v, — o O |SHLD_PIN
= 2
10K LOW = POWER SAVI NG MODE ENABLE - Son 2 1 INOSTUEF 201 = £
10K HI = REMOTE WAKE ENABLE 201 -
OK HI G = RENOTE WAKE UP ENA == 10pF 516- 0237
- 50V
2 CERM
02
Q8500 (Bl
SSMBN37FEAPE
SOT563 KR
H B
5
R3590 s|IGT ST
2 10 [y~ SDCONN STATE RST L2 A AL_SDCONN STQTE RST R SDCARD PLT RST
5%
vaow  R3500"
M
201 10K @500 |2 6
5%
SSMBN37FEAPE
ﬂzg::’“ SOT563 'd-
201, —
0
= 2GS
SDCARD PLT RST L =
25
E p—
SYNC MASTER=( MASTER) SYNC DATE=( MVASTER) m\
I'P!!g T
SecurebDi gital Card Reader
s g em e s
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2

CRI Tl CAL
OM T_TABLE
C3600 2 — — C3640 1]|2 PCl E T29 D2R P<0>
70 s [my—PCLE T29 R2D C P<0> > H o POLE T29 RED P<0> P14 |perp 5 u3600 PETP 0| T14 0 POIE T29 D2R C P<0> o 10r | Mo wev m camaon oD ©
P15 EA DGE- T15 PCLE T29 D2R C N<O> ;
70 s Ey—POLE T29 RPD C N<O> C3601 | L2 j o PO ETPR_R2R N PERN.O G‘E—%@ 192 PETN_O = 1_C3641 1||2 POE T29 D2R N<O> oD ¢
0. 1UF || (1 o 2) 0. 1UF | | 10% 16V X5R- CERMO1
C3602 2 C3642 1]]2 PClE T29 D2R P<1>
70 s ry—PCLE T20 R2D C Pel> - H L 10 PCLE T29 R2D P<1> K14 |perp 1 pETP 1| M4 70 PCIE T29 D2R C P<1> 0. 10 I I Tow 1oV XoR cERMOL oD © 0
K15 M5 E T29 D2R C N<1 -
70 s (m—PCLE T29 R2D C Ne1> C3603 | L2 e 120 RO Nele PERNLL |y | PETRLI 20 PQ 9 C Nel> 1_C3643 1 ||2 POE T29 D2R N<1> o ¢
010k | [ E s 0. 1UF | [10% 1V R ceraot
C3604 2 g C3644 1 ||2 POE T29 D2R P<2>
70 5 (rmy—POLE T29 R2D C P<2> - H |0 POLE T29 R2D P<2> F14 |pere 2 i % | PETP 2| H14 0 POIE T29 D2R C P<2> 0. 10F | [10% 1oV oR ceran: D & 7
F15 H15 E T29 D2R C N<2 r
08 PCIE T29 R2D C N<2> C3605 |2 o PAE T29 R2D Nez> PERN.2 8 PETN.2 o PAE 129 Chez> 1_C3645 1]|2 PCE T29 D2R N<2> oo = 7
E 0. 10F || ' 0. 1UF | | 10% 16V X5R- CERMOL
w
C3606 2 C3646 1 || 2 PCIE T29 D2R P<3>
70 o (ry—PCLE T29 R2D C P<3> A H | 10 POLE T29 ROD P<3> B15 |pErp 3 o PETP 3| D14 7 PCIE T29 D2R C P<3> 0. 10F | [10% 1oV 6R cemaot oD ¢ 70
B14 D15 E 129 D2R C N<! .
208 PCIE T29 R2D C N<3> C3607 |2 (o PAE T29 ROD N<3> PERN_3 o | PETN.3 2o PQ 9 C Ne3> 1L_C3647 1|2 PCOE T29 D2R N<3> oo ¢ o
E 0. 10F || ' ” — 0. 1UF | | 10% 16V X5R- CERMOL
NO STUFF -
=PP3V3 T29 RTR 7 34 35 36
MO R3610 MO Al4
1P 129 Dcy IANANA——122 Do MONDCO WAKE* | M2 T29 PCIE WAKE L R3651 1 ’\/\/\/2—,
DEBUG For nonitoring current/vol tage 10K 5% 1/ 20w MF 201
MO R3611 MVON Al5
TETZ9_MRCL IAAN 129 MONDCL NONDCL PERST* 52 T29 RESET L am
NO STUFF
iSE|_C8 T29 RSENSE
TP _T29 NMONOBSP C36150 . 12 _T29_NMONCBSP Al13 |NoNOBSP RSEN
DEBUG For monitoring clock A 1
TP_T29 MONOBSN C36160 1 H 2 T29 NMONOBSN B13 |MoNOBSN E??B(}S(SS
. 1UF ' N ” .
36 35 34 7 _=PP3V3 T29 RTR i/F;UB/OW
. 402
RBI AS|_C7 T29_RBI AS
| | 1 C3690 R3692"
R3690 R3691 10.00UF 3. 3K
3 %ﬁ% E%SK 2 §(5§’ 120w = I Not used in host node.
1/ 20W wzow 351 MR CRI Tl CAL o il O Pal E RST 0*|\RL TP _T29 PCIE RESETO L
201, 5201 OM T_TABLE 2 3 g PCIE RST 1* L1 TP _T29 PCIE RESET1 L
= . s Q=129 OLKREQ L P1{PCI E_CLKREQ 0* 8| paE RST 2+]iL2 TP _T29 PCI E RESET2 L
(T29_SPI_MOSI) s|p U3690 o o (150 spl msO 533?<93 < % PCI E_RST_3* [, @ TP T29 POIE RESET3 L
MP5160 5% T3
(129 SPL_OLK) °1C 2Kxe-1.8v ifzow 0 e ol P2 jl:g 122 > a3 ° =PP3V3 T20 RTR 73 3
i
(T29_SPL_CS 1) s ™ 2201 12 T29_SPI_MCSI W6 [EE Di %)) il 2 A T29 ToK <M
12 T29 SPI_M SO P2 [eE po § " o 'R3698
X u JTAG T29_TDO
T20ROM VP L QWL 12 T29 SPI_CS L W ee csr E = oG oD © 10K
T29ROM HOLD L 7qHOLD L 72 T29_SPI_CLK NL |EE CLK]| REFCLK_100_| N_P|_A12 PClE CLKI00M T29 P T 16 70 § %’:Zzow
B12 PCl E _CLK100M T29 N
vss I . TP T29 THERM DP B2 |rrerv op " REFCLK_100_I N_| T e 70 5201 R%gé35
Use Bl GN\D ball for THERM DN
4 ° - XTAL_25_INLD11 70 SYSCLK CLK25M T29 R o L 2 SYSCLK CLK25M T29 25 70
E2 —25_| <T4
T29 TEST EN TEST_EN % g XTAL_25_OUT| Cl1 TP T29 XTAL250UT /\1//1}5(;/
1
> TMJ_CLK_out| U5 T29 TMJ CLK OQUT R3691E o
£ 5 TMU_CLK_I NLML T29 TMJ CLK IN 5%
T29 TEST PO NT 3 DL |tEST [ NO STUFF 20w
_PWR_ 201,
R3699"
10K
59
4 =
7230 _DP_T29SNKO M. P<3> T8 |ppSNKO_M._LANE 3P | NO_HDM TMDS CLK P E zz‘f
. DP_T29SNKO M. N<3> U8 |DPSNKO_M._LANE_3N_I NO_HDM _TMDS_CLK_N 2 =PP3V3 T29 RTR
SNKO AC Coupl i ng 72 % M- —3N_I'NO_| - > CLIC 73435 36
72 3a _DP_T29SNKO M. P<2>  T9 |pPSNKO_M._LANE_2P_| NO_HDM _TMDS_O P =
NI _M._LANE_2P_I'No_ —TMDS_O | ° =
72 5 [Tm)—DP_T29SNKO M. C P<0> C3620 H s OP T29SNKO M. P<0> 24 72 P T20SNKO M. N<2> U0 |oPonKo ML LANE 2N | No HOM TGS G N
0. 1UF X5R- CERR01 _ML_ = 2N_I'No_ _ >_0_|
72 o [rE)—DP T29SNKO M. C N<O> C3621 12 DP_T29SNKO M. N<O> 31 72 72 3s _DP_T29SNKO M. P<1> T10 |pPSNKO_M._LANE_1P_| NO_HDM _TMDS_1_P N
0.1UF |1 19% caey, 1 729 DP T2OSNKO ML N<1> UL0 IDPSNKO_M._LANE_IN_INO_HDM _TMDS_ 1 N |y DPSRCO_M._LANE_3P_QUTO_HDM _TNDS_2_p| T12 DP T29SRC M. CP<3> ggg% INAN Ao o1
= z ouTH u12 DP_T29SRC M. CN<3> 01 2 -
7 o [ry—DP _T29SNKO M. C P<1> C3622 i |]|: DP_T29SNKO M. P<i> 72 72 3a _DP_T29SNKO M. P<0> T11 |DPSNKO_M._LANE OP_INO_HDM _TMDS 2 P |@ DPSRO0_M._LANE_3N_QUTO_HDM _TMDS 2 | 5 NWW 5w o1
0.10F | 132 ity 72 o1 _DP_T29SNKO_ M. N<0> ULL |DPSNKO_M._LANE_ON_I NO_HDM _TMDS_2_N
12
72 5 [T)—DP_T29SNKO M. C Nel> C362031UF H I T29SNKO M. N<1> 3 72 12 50 _DP_T29SNKO_AUXCHL P T7 |DpSKo_AUX_ °
. X5R- CERI201 72 3 _DP_T29SNKO AUXCH N U7 |DPSNKO_AUX_CHN g
72 o ()P T29SNK0 M. C P<2> C362041UF - H Ty 2oSNKO_M._Pe2> e s o DP_T29SNKO_HPD T4 |DPSNKO_HDM _I N_HOT_PLUG_DET _ E
. X5R. Ceraao1 <
DPSRCO_M._LANE_OP_QUTO_HDM _TMDS_CLK_pP| N12 DP_T29SRC M. CP<0> R3663 1 2
72 o [y—DP_T29SNKO M. C Ne2> C3625 H 2 DP T2oSNKO M N2> s 72 R36301 % | Bremco_M._LANE on_ouTo e R b ToosRC M_ae0s  R3664 olm2 S TEwW W%t
0.10F 16K cermaon ook 3 —M-_LANE_ON_QUTO_HDM _TVDS_GLK o S wmow W w1
72 o [T)—DP_T29SNKO M. C P<3> C3626 ]2 DP_T29SNKO M. P<3> 2 72 1200
0.10F 1 13Z0 Aty 2015 100pF SRF > 40MHz
72 5 [T)—DP_T29SNKO M. C N<3> C3627 1 H 2 DP_T29SNKO M. N<3> 34 72 DPSRCO_HOT_PLUG DET|_T6 DP_T29SRC HPD
To% 16V L
0. 1UF X5R- CERMO1
- DP_ATEST[ U5 T29 DP ATEST _
72 og@y—DP_T29SNKO_AUXCH C P C3628 1] DP_T29SNKO AUXCH P a4 72 g DP_RES| UL4 T29 DP RES
o 10F TR eealts L C3685 1 1 C3686
72 sEry—DP T29SNKO _AUXCH C N C3629 1 H 2 DP_T29SNKO AUXCH N 34 72 > 100!35!;n (ng.%01UF
10% 16V 1 1 25V 10V
0. 1UF R cerat Ei FOM _SCL_IN Bl T20 HDM SCL IN 4 Rseﬁi ?g)(}a;z ot 2 2 ek
TP_T29 HDM 5V OUT Ul |HpMm _5V_ I?/.) p HDM _SDA INLA2  T29 HDM SDA IN 3, L %
1/ 200 1/ 20w
I M M
= F3__T29 HDM OQUT HPD
4 35 a4 7 SPP3V3 T20 RTR o) HDM _OUT_HOT_PLUG DET| == T29 HDM QUT HPD a4 2015 2201 =
'R3670 |['R3671 L L
%UEK %UEK [PRTO_C1 OT_P|_A6 T29 R2D C P<0> oo 4 72
1/ 20w 1/ 20w B6 T29 R2D C N<O>
M M PRTO_CI OT_| oo o 72
201 201
il 2| PRTO_CI oR_P| A4 T29 DR P<0> am e 7
34 T29 HDM _SCL I N g E PRTO_CI OR_N_B4 T29 D2R N<O> T o 72
. ng Y NT o Cl 0 0_LSEQ _H2 T29 LSEO<0> o
3 12: ?Da P;‘Ur? E\FI,E c0oo0_Lsog KL T29 LSOE<0> T o ISYNC VASTER=K78 M.B SYNC DATE=01/ 10/ 2011
34 — TTTCE
PRT1_Cl OT_p| B0 T29 R2D C P<1> -
PRTL Gl OF NALO __T29 R2D C N<i> oD =~ T29 Host (1 of 2)
. _aor_ oD T
lg PRT1_Cl OR_P|_A8 T29 D2R P<1> T o 72 Ap le I nc 051-8870
g|PRT1_cior N B8 T29 D2R N<1> o o 72 o P . e
3.13.0
c o1 Lseq Jl T29 LSEO<1> a . . .
QoL ) 190 Lsoe<ls ®Ea NOTI CE OF PROPRI ETARY PROPERTY:
o @ BEHERMAL R IEELS I |\
Cl O _PLUG EVENT|_HL T29 C1 O PLUG EVENT g, THE POSESSOR AGREES TO THE FOLLOW NG 26 109
12C T29 SCL C1 MDC | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE OF
72 4 I} 5 > F1 0o NOTE: All unused LSCE/ EO pairs should be aliased Il NOT TO REPRODUCE OR COPY I T
72 1R 2C T29 SDA & OMIO together. Qther signals okay to float (TP/NO). 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE CR PART
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35 7 _=PP1V0O5 T29 RTR

2100 mA (Single Port)
2250 mA (Dual Port)
EDP: 3000 mA

Current nunbers from Vendor slide (<REDACTED> power

measure 1.ppt),

now, replace

characterization.

O‘\:AR'TT'thE =PP3V3 T29 RTR 7 s a0
iy 135 mA (Single-Port)
. H3 U3600 ( o] 152 mA (Dual - Port)
H5 E R - 192 veesps(| b8 EDP: 2
. . . . . . s EAGL —FCBGDAGE ° c3744 1 c3743 ! c3745 1 1 3746 tcazar |t C3748 |1 C3749 00 M
C3700 C3705 C3706 Cc3707 C3708 C3709 1. OLF 1. OLF 1. OLF 1 OLF 1 OLF TOUE TO0UE
10UF —— 1.00F — 1.0UF — 1.0UF —)— 1.00F —— 1. 0UF H7 (2 OF 2) " ao% —— " aon —— " 200 —— 20% 20% 20% 20%
20% — 20% — 20% — 20 — 20w — 0% o] B 6oV B 5 o 5 ooV , 6.3V , 6.3V
6.3V 5 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V H8 X5R. X5R X5R. X5R. X5R CERM X5R CERM X5R
CERM X5R Xor Xor Xor Xor SR 6 0201 MR 0201 MR 0201 MR 0201 MR 0201 MR 0402 0402
0202 0201- MR 0201 MR 0201 MR 0201- MR 0201- MR H10
3 VCC3P3_cl D5 . . ¢
VCC1PO €L
J5 | D6 | = R3750 0-ohns are pl acehol ders for
’ 16 VCC NS PP3V3 T29 DP 1.0 5 wi th proper values after
C3701 1.c3710 1c3711 1 c3712 1c3713 1c3714 J7 N10 M N-RECKW DTHEO, 5 o0 20w
1 L L 1 VOLTAGES3. 3V
10 —= == Lo I Lo 2 vecars_oe) [ @3l crs2i  carsii]  carsor
6.3V , 5 6.3V 5 63 5 Gav 5 Gav 5 Gav J10 R10 1.0UF —— . 1. 0UF —— 1. 0UF
CERM OB A 2o —1— 200 —— 2%
0405 Ga0n- MR Ga0n- MR Ga0n- MR Ga0n- MR Ga0n- MR o o o ~
. c10 N5 c20- MR c20- MR c20- M c20- MR —=PPIVO0S5 T29 RIR 7 a5
C12 NG 2100 mA (Single Port)
D7 VDD1PO_DP RS 2250 mA (Dual Port)
o8 6 = R3720 EDP: 3000 mA
D10 PP1V05_T29_VDD _DP LARAN 2
D12 | | veCc1PO_PE M NCRECSW DTeg. 2 % 1/ 20w
F11 1 3720 13721 1 g7z VTR .
F12 —— 1.0UF —— 1.0UF —— 1. 0UF
zo — zo% — %
Gl1 6.3V 6.3V 6.3V
X5R. 2 X5R 2 X5R.
Gl2 0201- MR 0201- MR 0201- MR
AL A3
F5 A5
F6 AT
F7 A9
F8 ALl
F10 B3
[ BS
€3 B7
[ B9
[ B11
[ ci4
GL0 ci5
L3 E14
[ | E15
L6 Gl4
L7 vsspPE| | a5
L8 H11
L10 H12
v GND i1
Y3 J12
VB J14
M J15
VB 111
MLO L12
MLL L14
M2 L15
N14
N3 N15
N7 R14
N11 R15
R3 ..
VSSDP =
723! 'R3722 |'R3721 |'R3724 R
R3723 Ra R3; R3; RiL R3733'| |'R3732|'R3731|'R3730 |*R3734
D 5% 5% 5% 10K 10K 10K 10K 10K
1/ 20W 1/ 20w 1/ 20w 1/ 20w T13 50 5% 5% 5% 5%
J_ u13 1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20W
2012 2201 2201 2201 M- M M M M
= 201 5 2201 2201 2201 2201
T29 GPl 0<0> J2 |lePioo erlo 7| EL T29 GPl O<7>
T29 GPl O<4> N2 |epiooa Pl o gl F2 T29 GPl O<8>
T29 GPI O<5> 2 |erios GPlo ol GL T29 GPl O<9>
T29 GPl O<6> D2 |erio 6 Pl o 10 T2 T29 GPl O<10>
GPlo 11| T1 T29_GPl O<11>

MASTER=K78 M.B
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SYNC _DATE=01/10/2011]
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Page Not es

Power aliases required by this page:
- =PPVI N_SW T29BST (8-13V Boost | nput)
- =PP18V_T29_REG (18V Boost CQutput)

- =PP3V3_T29_P3V3T29FET
- =PP3V3_T29_FET

- =PP3V3_S0_T29PWRCTL

- =PP1V05_T29_P1VOST29FET
- =PP1V05_T29_FET

(3.3V FET Input)
(3.3V FET Qutput)

(1.05V FET Input)
(1.05V FET Qutput)

Signal aliases required by this page:
- =T29_CLKREQ L
- =T29_RESET_L

BOM options provided by this page:
T29BST: Y - Stuffs 18V boost circuitry.

Super vi sor

7 _=PP3V3_S0_T29PWRCTL

s 7 _=PPVI N SW T29BST
8-13V | nput
Changes required

for 2s.
or 2s T29BST: Y

R3880"
470K
5%

1/ 20w
M

201,

T29BST: Y
+ C3880

402

T29BST PWREN DIV L

S| 8409D8:
i Vas(mo: -30v T29 18V Boost  Regul at or
T29BST: Y Vgs(max): +/-12V CRI'TI CAL
Vgs(th): -1.4Vv T29BST: Y
sgg?gg%s Rds(on): 46nChm @ 4.5V Vgs L3895
BGA ld(max): 3.7A @70C 6. 8UH 4. 0A

T29BST: Y
R3881*
150K

5%

1/ 20w

(1
201 2

T2!

65 64 [T T29_A _HV_EN

& CLKREQ¥# | sol ati on

=PP3V3 T29 RTR

7 34 35

T EN_L

T29BST: Y

Q805
SSMBK15FV
SCD- VESM HE

B3

ol T8 7o

1

®

z s PPVI N SW T29BST ® ®

1YY L2 T29BST_BOOST

wLQ(falling) =
WLQ(rising) =

M NCREGK-W DTH=0. 25 T29BST: Y T29BST: Y Pl MBO62D- SM M N-RECKW %ﬁg 35"mm
Yoltage not specified here. C3890 * C3891 ¢ a
add property’on another page. TOUF T29BST SNS1
T29BST: Y 30 CRI TI CAL
2 T29BST: Y
. R3891* 505 R3889" | T29BST: Y
2001& N HEEBIEE o D3895
POERD - 123
1/ 20W N —sw— o S DFLS230L
201, CRI TI CAL 120w )
. 201,
<R T20BST EN UVLO s [ewuvo  T29BSTHY sns1|_6 T298BST SNS2
E?%QSQ Shsz|-2 XVB895
T29BST | NTVCC 28 || NTVCC N sm
e 5514 race ermeconos 12 m
1 &_T29BST VSNS
. T29BST_VC 30 _fve 2 T29BST: Y
T29BST: Y :
T29BST: Y R3893! X NC R3895*
C3892 ¢ 1 C3887 T29BST RT 33 [RT 35 1 C3888 133K _
1 3 =PP15V _T29 REG s
36 —— LoPF 1/ 16W
CLE
sov 2 Vi = 15. 1V
T29BST SS 32 |ss ? <R4;>2 T29BST: Y T29BST: ¥ out 5
1 =
el a1 To0BST EBX C§895 . Max Current 1. 0A
: : 34 ISyl T29BST: Y 0% 0% Freq = 300KHz
jngST Y T29BST: Y T29BST Y] T29BST: Y SYNG NO STUFF o8BS N 2 0% ceru 2 0% ceru a
R3892 R3894 . . 3889 R3896 hits bt
73. 2K C3893 41. 2K c3894 15. 8K
1% 3300PF ) 9;,33UF ,-SGND_ Qo —— 100PF "1 T29BST: Y T29BST: Y T29BST: Y
o 2 1oV Ve 2 &, - el C3896 * C3898 * 1 C3899
, 201 o8 201, SR <| ]3| 5 BRIEIEI K oo 402, 4. 7UF —— 4. 70F —— 0. 001UF
<R2> <Rb> 10% —— 10% —— 10%
: oD _T29BST_SAND iR oM 2 iR coRM 2 2 Son
1.22 % (RL+R) /| R M N_NEGCW DTHE0. 25 mm 1206 1206 402
WLO(falling) + (2uA * RI) vorTAGERoY D shorted To
= 4. i . i si Vi =1.6V* (1 +Ra/ Rb
WLO = 4.55V (falling), 4.95 (rising) GN\D i nsi de package, out 6 ( ) L
no XW necessar y.
T29BST: Y
°lP 8888 T298ST: Y
SSVBN37FEAPE 1
1| Sorses 530?(88
i e
L F 120w
1S T G2 Mx Vgs: 10V , 201
T29BST SHDN DI V
= T29BST: ¥ T29BST: Y
R3887 o) | cesss
330K SSMVBN37FEAPE
1/ 20w > SOT563
, o1 —
1 s s
= SMC _DELAYED PWRGD Yany RN

C3800 * - CRITICAL 'R3807
0. 1UF —— 100K
Platform (PCle) Reset T VoD 5%
XSR- CERM 2 u3soo 120w
= =129 RESET L oo SLGAAPO16V 2200
- TORN PP1V05_T29 -
R3803 SENSE]| 2
10K
5%
1720w
Open-Drain GPI O 201
4 T29 RESET L
10 [Ty 129 SW RESET L ‘e HWR 9 REs {oom> =
DLY = 60 ns +/- 20%
T29 CLKREQ L : = =T29 CLKREQ L am s
o T} o) \_‘( IN 7 T29 CLKREQ ISOL L
Pul | ided by SB THRM WAKE_BASE=TRUE
ul | -up provide y page. a0 R
w )
3.3V T29 Switch
u3810
; _=PP3V3 SO P3V3T29FET TPS22924 =PP3V3 T29 FET 7
csp
A2 AL Max Current = 1.7A (850)
e JVIN  vouTl([ e
CRITI CAL U3810 & U3815/U3816
1 c2
3810 N GN\ND Part TPS22924C
3 Type Load Switch
R(on) 18 nChm Typ
50 nChm Max
= Max Qutput: 2A per IC
1. 05V T29 Switch
; _=PP1V05 SO P1VO5T29FET TPSZ(S%924 =PP1V05 T29 FET .
A2 AL Max Current = 3.4A (850)
e |JVIN vouT( [
C3815 * CRI Tl CAL
1UF —— @
o~ o
CERM
202 3
u3816
TPS22924
csp
2 AL
e |)MIN vout( [
CRI TI CAL
19 r—T29_PVR EN c we16. A2 PLACE_NEAR=UBB15. B2: 3 nm
GN\D
Pul | -up provided by SB page. 3

MASTER=K78 M.B
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7 6 5 4 3 2 1

3V S3 WLAN FET
JP— Trcro102
CHANNEL P-TYPE
RDS( ON) 20-30 MOHM @. 5V
LOADI NG 0.750 A (EDP)
CRI TI CAL (C:QRJ(;'IS%AL
R40Q052 TPCP8102
0. 020 Z3VIR-SV |
Al RPORT N Rp b s i}
AT, S
anes ' PP3yv3 WAN F1aXa 2PP3V3 WAN | ; —%zj ) =PP3V3_S3_WAN, s,
3 4
P o —% 1
c40211  |r 4020 = C4051 1 4051
0. 11L§§ - L TouF 07033 —— 101
oala] T C4050 B 20w
CRI TLCAL 231 603 0. 1UF 485 R4050 2201
J4001 R P3VaWAN ss | 1 100K, PM WAN ENct oo [
SSD- K99 . [ AN
F- RT- SML 1 PLACEMENT_NOTE=P| 4ce cl ose fto Q050. %gzﬂ 1/ 28W
? N PLACEMENT_NOTE=P1 ace ¢l ose 1o QI0S0. X5R: GERM 1
of2 WEl_EVENT L pmyea
par - 0. 1UF I SNS_AI RPORT_ P o 14
ols i s PCLE AP_R2D N 12 : POLE AP_R2D C N (e o I SNS_AIRPORT N__oom 4o
P - 10% | [6.3v 201 XsR
7 -
o1 - e e A 050 0 3001
ol - 40 fmmr
g 10 . s PCLE AP R2D P 403 PCIE AP R2D C P o
ol ; 0. 1UF 10% 1 [6.3V x5R201 C
12
© POl E_CLKIOOM AP_N om0
ol - PO E_CLKIOOM AP P oo s 70
14
o -
o -
o
C 17
T POLE AP D2R P gomy oo
il PO E AP D2R N g s 16 0
19
g 20
- POE VAKE L gy s
o —
51450335
USB BT N ey o 20 o0
-— USB BT P oy o2 o
. =PP3V3_S3_BT ., B
Ji C40U§:2
3
5Bk
=PP3V3_S3_WAN, .,
PLACE_NEAR-14001. 18: 1. Smm
L DLY = 60 M5 +/- 20% c40531
0.1k
CRI TI CAL 6,8% 2
W) 201
R4053'| R4054! 02 ——
SLGAAPO16V
10QK 232K TOFN AP RESET L _am =
1/ 23W 1/ 20w 2
oM, 2, : _ AP PVREN e
P3V3W AN VMVON R4%90
AP RESET CONN L 4 AP CLKREQ L R 2 AN AP_CLKREQ L 1o 2
1/f%:/OﬂW
201
« AP_CLKREQ Q L 7
1
R4](.)OE())K SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201d A
K | STTSE
v im J_ X21 W RELESS CONNECTOR
2 = T RN
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PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

1 C4A501
T CRI TI CAL
2 L8V R4A599
8361 0. 003
PLACE_NEAR=J4501. 1: 1. 5mm E;Vf\‘}
SATA SSD . PP3V3 SO_HDD R Ve =PP3V3_SO_HDD ,
VI NERERR 1Y BFFEB B8m 4 3
CRI TI CAL =
LR LSNS_HDD P gomy e -
F- RT- SML | SNS_HDD N oo <0 7
1 TP_SSD_RSRVD
2
3 GND VO D=TRUE.
4 anvanTRE | s SATA HDD D2R C P C45161 2 SATA HDD D2R P o
5 e 0. OLUF | [ To%10ov x5R 201 o>
: A e
7 cnvaome e SATA HDD D2R C N cA5I5T % SATA HDD D2R N .
8 on va pereE e 0. OLUF | [ To%10v x5R 201 o
9
10
= PLACE_NEAR=J4501. 7: 1. 5SMV
= @2 SATA HDD R2D N C4511 12 SATA HDD R2D C N e

66

[coo]oooo0o0o][oooo00000000 |

- s s SATA HDD R2D P

0. 01UE |l 10%10v X5R 201

C45101 2

SATA_HDD R2D C P Ve B

SMC HDD OOB TEMP .,

SMC HDD TEMP_CTL .,

R4510
0
+[ SMC_HDD OOB_TEME(OONN IAAMNA
o
R4511
s SMC HDD TEMP_CTL N AR 2
5%
20w

201

0. 01UF |l 10%10v XxsR 201

PLACE_NEAR=J4501. 8: 1. 5MM

SYNC _DATE=01/10/2011]

ISYNC MASTER=K78 M.B
TTILE

SATA CONNECTOR
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USB Port Power Switch

62 40 6

cmTIcAl
TPS2561DR
SON
pPsv s3 RTUSB 2lino our] @ PPSV S3 RTUSB A 1LIM
3 N1 o8 LN wonee 5
T 3]in out2f 8 s N Pl B
21 (OT}—\se BXTA cC L 10 JFAULTL* 1 LIML usB ILIM
6 *
NCx-CqFAULT2
=USB_PVWR EN 4 JEno
useene S |EN2 THRM
ORITICAL
G\D__PAD 1
4690 1 1 4691 1 CA696 A R4600
- o
10UF —— —— 0.1UF —220UF- 35MOHM  R4601 o * G0
5 YO0 I A T, 2%, ° Moy
3V s « !
s o S B v 022
201,
Current limt (R4600): 2.3A max
USB/ SMC Debug Mux
7 _=PP3V42 GBH SMCUSBMUX
SMC_DEBUG YES
SMC_DEBUG YES 'R4650
C4650 * 10K
0.1k — - 50w
wor ceru 2 2201
43 42 41 6 [T SMC RX L 0201 M- Y4+ L
43 42 41 6 LOOT} SMC TX L w650 Y- L2
PI 3USB102ZLE
uss ExTA P D+ TN
o =D oo
69 24@ USB _EXTA N D-
IsMC_DEBUG. YES
o SEL| 10 USB DEBUGPRT EN L am
GN\D SEL=0 Choose SMC

Ri ght USB Port A

CRITI CAL

L4605
FERR- 120- OHMV 3A

PP5V_S3 RTUSB A F

74 USB2 EXTA MUXED N

M N_LINE W DTH-0. 5
M N_NEGC W DTH0. 375 mm
VOLTAGE=5V

74 USB2 EXTA MUXED P

| 74USB2 LT1 N

7aUSk2 LT1 P

SMC_DEBUG_NO

SEL=1 Choose USB

R4651
1 0 2
5% SMC_DEBUG_NO
Ve
b RA652
1 0 2
row
s

201

D4600
RCLAMPO502N
SLP1210N6

CRITI CAL

Ve can add protection to 5V if we want,

but |eaving NC for now

Place L4605 at connector pin

SYNC_DATE=12/ 13/ 201
—

Ext ernal USB Connectors
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(Ri ght Speaker Enable) 51

CRI TI CAL
47
AXK736327G
ar ST- SM
;6 _=PP3V42 G3H ONEW RE —O =PP3V3 SO _AUDI O 67
. SYS ONEW RE 11loot2
s SMC BC ACOK 310ot4
o [D—=USB PR EN 515046 USB EXTD N oD o
. frvc LID ; 0 o1-8 USB EXTD P Py o
s :| 2C LI O SDA 2100 10
s Mm—=12C Lo saL 0 o112 USB CAMERA N o> o0
12 0 o124 USB_CAMERA P ey o
0 o1&
) 1; 0 018 HDA SDOUT am 0
B s :| 2C M KEY SCL 2100 20 HDA BIT CLK am 0
o CB—=12C M KEY SDA 2 0 o422
315 ol24 HDA SDI NO o> 70
o (C)—AUD_| PHS SW TCH EN 25 | 5 of26
o Om—AUD_| P_PERI PHERAL DET ;7 0 o128 USB EXTD OC L o
o QAW 12C INT L 35: 0 o030 HDA RST L am 20 .
o qOM—AUD GPIO 3 2 0 o132 HDA SYNC am 0 =PP3V3R1V5 SO AUDI O
D T =19 e
s <1} 0 0354 PLACE | =J4700. 26: 1. 5mm PLACE_NEAR=J4700. 34: 1. 5mm
P s s e Il E %3417U'QO E %341U'2:0
N ,LO — % — 0,
-1 10% — 10%
0 l}‘";n__ 2 %68\5 CERM 2 %68\5 CERM
X5R. ChoM 2 51650862 0201 0201
0201

ISYNC MASTER=K21 M.B
TTILE

SYNC DATE=11/ 09/ 201d] 7~ \

Left 1/O (LI O Connector
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups. . _PP3V3 S5 AVREE SMC
a2 7 _=PP3V3 S5 SMC
C4902 * 1 C4904 1 C4905 1 C4906
22UF —— ——0.1UF ——0.1UF ——0.1UF
200 —— —— 20% —— 20% —— 20%
oV 1oV 1oV 1oV
X5R- CERM 2 2 CERm 2 CERm 2 CERm
80! 402 402 402
= BYPASS=U4900. E1: D2: 3 nm D
PLACE_NEAR=U4900. M.2: 3mm + SMe vaL
PLACE_NEAR=U4900. M.2: 3nm
A PP3V3 S5 SMC AVCC
M N_LT NE_W DTH=0. 25 M C4907 *
uzow  YNNECKWDTHO. 1 M « o - 0. 47UF
o B C4920 ¢ s glz|z| @ o S
0. 1UF —— CERM X5R. 1
4900 A Avec  Tvee VL AVREF
w2 SMC P10 -2 [P0 DF2117RVPLP20HV POl 1S g  SMCPM G EN o o2 oy w900 L R4909%| |'R4901
a2 SMC RSTGATE L o2 P11 TLP- 145V PELL 12 g % NC NGBy NC - 10K 10K
- A2 K11 DF2117RVPLP20HV 5% 5%
62 52 25 23 [T} ALL SYS PWRGD - P12 (1 oF 3 P62l =~ X NC TLP- 145V 1/ 20w 1/ 20W
o2 [TRy—SS_PVRCGD - B13 |p13 OM T_TABLE PE3L 112 gy % NC (3 OF 3) 201, 5201
NC o1 |pyg Poal K2 g SMC_ADAPTER EN 17 42 62 OM T TABLE MDLL Dt SVC MDL
X————— D> -
- PM_DSW PVRGD -2 P15 Pe5| 210 NC - M2 " g | SMC KBC NDE <ame
2 25 SMC DELAYED PWRGD - C2 P16 pe6l 21t o SMC PROCHOT 3 3 L - 5342420 ([ SMC RESET L | 4 RES* -
<ag—= o= P - <3 ——0Q
2 17 (oOT}—PM PVRBTN L - P17 P67 - SMC BIL BUTTON L am SMC XTAL 2 | xTAL r—
a2
a2 _SMC_P20 - o013 |p20 p70| MO - SMC_ADCO ) +2 a2 _SMC_EXTAL 22 | EXTAL LS g SMC_NM Yeu BREC
E1l M1 SMC_ADCL
NCX—gpm———P21 7y - T+
D12 L10 SMC_ADC2
—m— 22 [P22 P72 &= a2
& 11 |ppg p7al M1 ; SMC_ADC3 @@42 ETRST* lt8 SMC TRST L
42 _SMC P24 x ; E13 P24 P74l M2 g  SMC ADCA am 2 > g Janu KR
£12 w3 SMC_ADCS Avss| Lo
g2 |P25 P75 = a2
. SVC P26 N v e prol s e SvC_ADGS et vss 'Ra902  |'Rages  |'Ra003
E10 P27 pP77[ 12 SMC_ADC7
NCX—gm——— o= ] +2 HIREEE XWE900 20w $oow $oow
70 42 10 ogEry—LPC AD<0> —— 0 P30 PEOL AT g SMcosa L oD 0 s %01 5 %01 %01
70436 oqEry LPCADL> 0000000000000 000 0 gy P31 P8Il % g X NC 2650
70 43 16 og@Y—LPC AD<2> = = P32 Pg2| < - PM CLKRUN L o ¢ 17 43
70 43 16 s@m—“_“’ P33 P83 > - LPC PWRDWN L ams v = = PLACE_NEAR=U4900. L3: 4 C
70 43 16 5 [T)—LPC FRAME L - 8 P34 Pgaf A6 - SMC TX L OOy & %0 41 42 43
25 MC LRESET L - o8 |p35 P85l % gm SMC RX L (TR & 0 41 42 42
D AV
10 25 LPC CLK33M SMC - 7 lF36 PB6|_ O gy ()  SVB MGMI CLK G QD SC AVSS 42 45 40
LPC SERI L
20 oBryLPCSERIRQ 000 0 0 > P37 poo| 4 - SMC_ONOFE L ams a2
38 SMC _HDD TEMP CTL - 2 lpao Po1l = - SMC BC ACOK M ¢ 40 42
E @—SNC HDD OOB TEMP - A5 P41 Po2| H2 - SMC PME S4 WAKE L TR & 42 49
15 gE)—SVB_MGMI_DATA (0)  qpup—2 |P42 po3| & - PM SLP S3 L am oz e
' _SNC P43 - A |baz poal ™ - PM SLP S4 L T 17 26 49 &2
NCX—eg= < |Pas4 P95 - PM SLP S5 L Yan B
NC. ¢ B2 |pygs Po6l_* - SMC CLK32K a2
a2 SMC GEX THROTTLE L - < lpae PI7| "l gy (OC) SMB 0 SO DATA D
19 ¢OT}—SMC_SYS KBDLED - < |pa7 -
43 42 41 39 6 SMC TX L - 2 |pso
49 42 a1 30 o [TRy—SMC RX L - "3 |ps1 ——
44@%(_@_“_“%2
- u4900 «
42 _SMC PAO PU (X0 PAO DF2117RVPLP20HV PEO SMC _CASE OPEN a2
16 SPI_DESCRI PTOR OVERRI DE L (o) - N IpAL TLP- 145V PE1[ 2 - SMC TCK QM6 42 43
25 17 (COT}—PM SYSRST L (O0) g M_PA2 (2 OF 3) PE2[ *2 - SMC TDI g 6 42 43
30 USB DEBUGPRT EN L (Q0) - M _1PA3 OM T_TABLE PE3| 2% - SMC_TDO oo © 42 43
22— NVEM EVENT_L (O0) N2 _IpAd4 PE4L < g SMC TV M 6 42 43
47 oQEry—WEL_EVENT L (OO gt L1 |pas PFoO|_ks - G3 _POWERON L am B
10 B SYS ONEW RE (0 i K3_IPA6 PE1l ™ NC
SMC BATLOW L L2 e %
52 42 (OOT}—Sh (00— PAT pr2l ™ - SMC LID Y 6 @0 42 4
B8 LS
" PBO PR — =X
42 10 (OOM}—SMC_RUNTIVE SOI L N - © _IPB1 PRl e % &
o=
NG 89 |pgo pFs| M * SMC _PF5 a2
62 42 @_SNC S4 WAKESRC EN - A0 |pB3 PFG“—H NC
42 _SMC PB4 - ;Z PB4 PF7LM™ X NC
NCX—gm—————P85 e o
a2 m_srvc DP HPD L - C11 IpB6 peo N7 NC _ . . .
SNC GEX OVERTEND L : A1 |pgy PGL! = I NT a2 NOTE: SMS Interrupt can be active high or low, renane net accordingly.
42 [D—= - PG2| K& SMB BSA DATA aa If SMB interrupt is not used, pull up to SMCrail.
4 OT}—SMC FAN 0 CTL - &1 |pcp pG3| 7 SMB BSA LK s
42@_51\/\'3 FAN 1 CTL - &3 |pc1 PG4| © s (OC)  SMB A S3 DATA D« —_—
22 ¢ogm—SMC FAN 2 CTL - F12 lpc2 PGB M SMB A S3 CLK a4
a2 SMC FAN 3 CTL €= 3 lpc3 Pas| M. @ (COC) SVB B SO DATA a4
a3 - A D
5 [TE)—SMC_FAN 0 TACH - S0 lpca PG7|_L° Sy (OC)  SVB B SO LK D
FAN 1 TAC a2
2 S CH - — PSS PHo|_22 - SMC_PROCHOT oD
42 (TR)—SME FAN 2 TACH - PC6 P .
- PHL - SMC_THRMIRI P o «
2 [Ty SMC FAN 3 TACH - 313 Ipcy Lol 2 - R4910
—&=—X
a2 SMC_ADC8B - MO _|Ippo PECI / PH3|_ A Py CPU PECI R 1/\/4\3}\/2 CPU_PECI 10 19 67
a2 m_srvc ADCY - N lPD1 PEVREF/ PH4| B3 = PVCCI O SO SMC R 5%
- = 1120w
22 [Ty—SMC ADCIO - K10 |pp2 PEVSTP/ PH5| & Pl PM PECI _PWRGD R v
- o= 201
12 [E—SMe ADCLL - = lpos
2 [Imy—SMC ADC12 - v |ppg R4211
a2z m_SNC ADC13 - N lPD5 1/\/\/\/2 =PPVCCI O SO _SMC 7 A
a2 E_SM: ADC14 - K _IPD6 Vo SYNC MASTER=K78 M.B SYNC DATE=01/ 10/ 201]]
L7 I'P!!g T
42 [TR)—SMC_ADCLS - PD7 e S
R4912 >z g emie i
—= 0
: 2 PM PECI_PVRGD 051- 8870
VW - d} Appl e Inc. e
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. SMC_FAN 2 CTL — NC SMC FAN 2 CTL . .
SMC Reset "Button", Supervisor & AVREF Supply " = e eAseTTRE PROCHOT Level sShifting to 3V3
4 _SMC FAN 2 TACH — NC SMC FAN 2 TACH
42 417 _=PP3V3 S5 SMC T M BASERTRUE =PP3V3 SO SMC
SMC FAN 3 CTL — NC SMC FAN 3 CTL @
; _=PPVIN S5 SNMCVREF “ == WAKE_BASE-TRUE
Deskt ops: 5V P 41 _SMC FAN 3 TACH — NC SMC FAN 3 TACH
s 3 == VAKE_BASE-TRUE
Mobiles: 3.42V . v 45 _ZCHGR ACOK —_ S\C BC ACOK C oo 'R5061 'R5060
5020 * - ® R5000 = WAKE_BASE=TRUE 100K 10K
0. 47UF —— v VIN 100K 41 _=SMC SMB I NT — SMVBINT L 2 § S S
' Us010 2750w TRKE_ BASE=TRUE i h ]
cERMGR 2 41 _SMC_ADCXD —  SMC CPU VSENSE - , 201 , %01 0 sMC
pray VREF- 3. 3V- VDET- 3. 0V 5201 == MAKE_BASE=TRUE SMC_PROCHOT 3 3 L
oFN SMC_ADCL — SMC CPU | SENSE p—== oD
496 SMC TPAD RST L SqMR1*  (1PUSNO903048 RESET* 3 SMC RESET L OO ¢ a2 45 50 “ == TAKE BASEZTRIE - D
49 42 41 6 [Ty SMC ONOFE L Avrer ey PP3V3 S5 AVREE SMC 4 _SMC_ADR2 — SMC_DCIN VSENSE . s
a1 —— MNAKE_BASE=TRUE
SMC_MANUAL RST L 4 |pELAY REFOUT|_® M N-REGKCW DTHEO. 1 4 _SMC_ADC3 —  SMC DOl N | SENSE s D | 060
poye BRY VOLTAGE3. 3V = VAKE_BASE-TRUE [ DVB53DOWV
‘RE001 G\D 4 _SMC_ADCA — SMC_GEX VSENSE . - o e
11 N = TAKE_BASE-TRUE I
0 G001 & 5025 + 1 05026 . _SMC_ADCS — SMC GEX I SENSE . CRU_PROCHOT_BUE 2 {
Thow 10 10uF —4— —— 0. 01UF = TnE_ BASESTRE
10w I 3T T 1 21 _SMC_ADCE — SMC 1V5S3 | SENSE a6 TO CcPU R5062 3
5603 %R N 2 2 10V == TAKE_BASE=TRUE 5%
SI LK_PART=SMC_RST 603 201 4 _SMC_ADCT — SMC_CPUVCCI O | SENSE . o7 57 104y CPU_PROCHOT L IAANA,2__CPU PROCHOT L R 5 p X060 s
== TAKE BASETRE AAAY; s DVB53DOWV
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de L G\D SMC AVSS 414546 2 _SMC_ADCB — SMC LCDBKLT | SENSE as sor-563 '
Mm HE(“:‘E WDTl-Pg i m = MAKE_BASE=TRUE 4
MR1* and MR2* nust both be |ow to cause manual reset. VOLTAGE=0V 41 _SMC_ADCY — SMC W.AN | SENSE a6
O Cak ) == TAKE_BASE-TRUE
Used on nobiles to support SMC reset via keyboard .1 _SMC_ADCL0 __ SMC HDD | SENSE .
= I pull- VI N, V. T VKR EASETRE =
NOT! nternal pu ups are to , not V+ W _SMC_ADCLL __  SMC PBUS VSENSE - rem—
= TAKE_BASE-TRUE
41 _SMC_ADCL2 — SMC_BMON | SENSE .
= TAKE_BASE=TRUE
yan By
41 _SMC_ADCL3 — TP SMC ADCL3
. _SMC_ADCLS = “Ricis o o EMTHRMIRLP LR
= VAKE_BASETRUE
. 4 _SMC P10 — TP SMC P10 3D/ 5059
" " == VAKE_BASE-TRUE
Debug Power "Buttons . sae p20 T 3 SVBRG7FEAPE
—— MAKE_BASE=TRUE SOT563
o SMC ONOFE L O o @1 42 40 4 _SMC P24 — TP SMC P24 t—
T Py = VAKE_BASE-TRUE
. | 4 _SMC P26 — SMC BMON MUX_SEL . s g
R5016 R5015 = Tine_ASETRUE Z C
PLACE S| DE-BOTTOM 0 0 pLACE S DE-TOP 41 _SMC P43 — TP SMC P43 SMC_THRMIRI P
1/ 10w o — VAKE_BASESTRE L . ranv By
. - SMC_PES — TP PF! =
WET e “ — TP Sic PF5 Check with SMC pul lup S0,
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN a1 _SMC RSTGATE L — TP SMC RSTGATE L
= TAKE_BASESTRUE
MEM EVENT L R5075 10K 1 2
= a NN ——w "ot
R5012 42 a1 7 _=PP3V3 S5 SMC
EAR . 22
17 [Ty—PM CLK32K SUSCLK R PLACE_NEARFULB00. N14: 5. 1mm AN 2 SMC CLK32K oD 40 a2 41 5 _SMC_ONOFF L R5070 10K LAAAZ
5% o _G3 PONERON L R5072 10K 1 , 5% 12w W 201
”ﬁw 4412006 SMCLID R5071 100K 1mz S waow Wzl
42 a2 6 SMC TX L R5073 10K . , % UOW W 201 =
SMC RX L R5074 100K 1/\/\/\/2 5% 1720w M 201
e N —mow o
=PP3V3 S4 SMC SMC_TVS R5077 10K 1 2
o SVE T N e A Ao
I G i 'R5020 e _SVCTDI R5079 10K WA, T T
SMC Crystal Circuit RS0: e TR RE0B0 1ok YW\ e
% e N A——mow o
c5010 1 20w a1 _SMC BIL BUTTON L R5081 10K LAANZ 2
R5010 15PF ,561 =PP3VE S4 ST 4, 42 41 10 s _SMC_BC ACOK R50B7 470K 3 Apn7z o0 Toow W 2o
SMC XTAL 1 2 SMC XTAL R . 1|2 S% Meow w201
" RO STORE VY | SMC DR WD Loy w SIEINLL 9093 1 L AM A
'R5011 20w ] «i = @020 NosTURF
iM 201
Toow E(Q\j—:@ \:’QENC o sspBK1sFy | (O w2 m _SMC_PAO_PU R5091 100K iapp 2
" swZsxz o <NC 011 SoovesT o561 4 10 _SMC RUNTIME SO L R5094 100K 1 , % veow Wz B
501 Ao
4 _SMC EXTAL I 1 I I 2 SNC;.’YEE,EAS;:%‘E(E L o a1 a0
w1 HeT P R5085
25V = SMC_ADAPTER EN 10K 1 2
PO DP_A EXT _HPD o2 a1 a7
201 il = 41 _SMC CASE OPEN R5086 10K 1mz S%  HEow M 201
5% 1/ 20W M 201
2 _SMC PB4 R5088 10K LAAAZ
SMC_S4 WAKESRC EN R5090 100K 1 o % M2ow w201
oz o NW w201 l
BATLOW: | sol at i
, =PP3V3_S5_SMCBATLOW =PP3V3_SUS_SMC,
CRI TI CAL H H
R5040" Bel ow connections are different from K91
100K 040
5% NC_PAO_PU — HSIDEISENSECC
w280 SSMBK15FV o @ St =R o
201, SCD- VESM HF 4 _SMC FAN 1 CTL — NC SMC FAN 1 CTL
* —— MAKE_BASE=TRUE
o n x> SMC_BATLOW L S[R3 | PM BATLONL gy o « SMC PAN 1 TACH =_NC_SVC FAN 1 TACH A
3 2 - NC_MASTER=K78 M.B SYNC DATE=01/10/ 2011
e
R5041 SMC Support
1 2 4 _SMC_ADC14 — SMC_HS COVPUTI NG | SENSE W A
AT = ewee Appl e I nc 051 8870
1/ 20W 41 _SMC GFX THROTTLE L — TP SMC GFEX THROTTLE L :
@ = AkE BASESTRUE (<] 3.13.0
42417 _=PP3V3 S5 SMC
Internal 20K pul | -up on PM BATLOWL in PCH. | NOTI CE OF PROPRI ETARY PRCPERTY:
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LPC+SPI Connect or

CRI TI CAL
LPCPLUS
J5100
55909- 0374
W ST- SM
76 =PP3V3_S5 LPCPLUS 31 O 32
;6 _=PP5V_SO_LPCPLUS
1 00 2 - LPC CLK33M LPCPLUS Yany CEERG
70 41 16 oggry—LPC AD<0> 3o ot LPC AD<2> CED o 16470
70 41 16 6 Ery—LPC AD<1> Lo ol LPC AD<3> oy o 16
7 8
(oNe;
436 (IR SPI_ALT MOSI - 9 00 10 - SPI ROM USE_M.B D 5 0
56 qoom—SPL_ALT M SO - ool g SPI_ALT CLK ame «
70 41 16 5 TR)—LPC_FRAVE L - 3l 5 o4 - SPlL_ALT CS L ame
a1 17 6 ¢oOT—PM CLKRUN L - 5] 5 ol LPC SERI RQ Do e a
w2 a1 0 (OOM}—SMC_TVS - Eud D T - LPC PVRDWN L ame v
25 o [TR)—LPCPLUS RESET L - 19l 5 o420 - SMC_TD oD 5 442
42 a1 0 goom—SME TDO - 2l 5 o2 - SMC TCK ooy ¢ e
we SMC TRST L » #loole |g | swcresETL oo © 1 42 5
1o qOog—SMC VDL - sloole o SMC_NM oD ¢
42 41 39 0 (TR)—SMC TX L - 2700 2: - SMC RX L = ooy ¢ %0 41 42
[ 56 - | LPCPLUS GP oD ¢ w0
33~ 34
N\
516S0573
SPL_ALT M SO o a3
SPI_ALT NOSI o a3
SPI_ALT CLK 6 43
SPlL_ALT CS L s a3
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
R5128 |'R5127 |'R5126 |'R5125 ., \irseon e om
0 47 47 47 PLACE_NEAR=J5100. 12: 5mm
5% 5% 5% 5%
Bow S Sow SR
402 402 2201 2201
PLACE_NEAR=UL800. ABS: 5mm R5110 R54]720
70 16 [rmy—SPL_CSO R L 1 2 70 SPI_CSO L 1 2 _SPl MBCSL oy <o 70
/1\/(52\0/(){: 156,y PLACE_NEARERS125. 2: Smm
PLACE_NEAR=U1800. ADL2: 5mm R51]511 » R54]721 »
70 10 (rRy—SPL_CLK R 1 2 70 SPI_OLK 1 2 SPI_MB CLK oo 50
1/52061‘” 1/52“6:‘” PLACE_NEAR=R5126. 2: 5nm
PLACE_NEAR=UL800. W8: 5mm R5112 » R5122 ¥
15 7
70 10 [rgy—SPL_MOSI_R IAAN2 70 SPI_NOSI 1 2 SPI_MB MOSI oD s ™
1/520/00W 1/520/00W PLACE_NEAR=R5127. 2: 5rmm
0 R51]523 %
70 16 (Qom—SPL_M SO 1 Y 2 SPl_M.B M SO am so 7
1/’\%:00W PLACE_NEAR=U6100. 2: 5rmm
201

SYNC _DATE=01/10/2011]

ISYNC MASTER=K78 M.B
TTILE

LPC+SPI Debug Connect or
TR ROTEET
d} Appl e | nc. 051- 8870
®
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PCH SMBus " 0" Connecti ons SMC "0" SMBus Connections SMC "Battery A" SMBus Connections
4a 7 =PP3V3 SO SMBUS PCH 7 =PP3V3 SO _SMBUS SMC 0 SO 7 =PP3Vv42 G3H SMBUS SMC BSA
i R5200'| ['R520 R5250'| [|'R5251 R5280'| |'‘R5281
Cougar - Poi nt 1K K LED BACKLI GHT smc TTK Tre | nt ernal DP smc 5 OK 20K Battery Charger
5% 5% w9701 5% 5% J9000 5% 5%
U1800 1/ 20W 1/20W w4900 1/ 20W 1/20W w4900 1/ 20W 1/ 20w 1'SL6258 - U7000
MF ME (WRITE: 0x58 READ. 0x59) MF ME (See Tabl e) M ME
( MASTER) 201 2 2 201 ( MASTER) 201 2 2 201 ( MASTER) 201 2 2 201 (Wite: Ox12 Read: 0x13)
70 16 SMBUS PCH CLK p— —i2c BKL 1 SOL 66 41 SMB O SO _CLK — 73 SMBUS SMC 0 SO _SCL — =12C TCON SCL 63 41 SMB_BSA COLK —_ 73 SMBUS SMC BSA SCL ——  =SMBUS CHGR SCL 53
VAKE_BASE-TRUE — T WAE_BASE-TRE — WA BASETRE —
70 16 SMBUS PCH DATA p— —i2c BKL 1 SOA 66 41 SMB O_SO_DATA —_— 73 SMBUS SMC O SO _SDA — =12C TCON SDA 63 41 SMB_BSA DATA —_ 73 _SMBUS SMC BSA SDA —— =SMBUS CHGR SDA 53
VAKE_BASE-TRUE — T WAE_BASE-TRE — WA BASETRE
I L J L I L
VRef DACs Battery
w3300 16955
Battery
(Wite: 0x98 Read: 0x99) (See Tabl e)
51 126 veer o _ Battery Manager - (Wite: Ox16 Read: 0x17)  cBus BATT sa .o
— Battery LED Driver - (Wite: O0x36 Read: Ox37) —
31 =I2C VREFDACS SDA _— Battery Tenp - (Wite: Ox90 Read: 0x91) —— =SMBUS BATT SDA 6 52
J L
Mar gi n Control
w301 SMC " Managenent" SMBus Connecti ons
(Wite: 0x30 Read: 0x31) (* = Miltiple options)
31 =12C PCA9557D SOL — 21 K78 7 =PP3V3 S3 SMBUS SMC MGMI
- In rnal DP Tr ackpad
31 =I2C PCA9557D SDA — t e a Samsung LGD ([Samsung LGD AUO P
Anal ogi x T-con - (Wite: Ox7B/ 0x87 Read: 0x7C/ 0x88) N Y * Y * 35700
! . . R5290'| |'R529 . .
Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N N sMC 20K 20K (Wite: 0x90 Read: 0x91)
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N 500 1./123/'\7% ?%GW
ua
M key MF-LE M- LF __— =12C TPAD SCL 6 40
(MASTER) 402, 5402 |
— =12C TPAD SDA
(e800 41 SMB_MGMI QLK ——73 SMBUS SMC MGMI_SCL &
XOP Connectors (Wite: 0x72 Read: 0x73) T WAKE_BASE-TRE | .
" " H SMB_NMGMI_DATA ——73 SMBUS SMC MGMI_SDA
— sizcumkevsa 610 SMC "A" SMBus Connections - ==
2 2 -_
2600 & 22650 NOTE: SMC RMT bus remains powered and may be active in S3 state J
(MASTER) —  =12C MKEY SDA 6 40 T29 & Inlet Tenp
7 =PP3V3 S3 SMBUS SMC A S3
23 =SMBUS XDP SCL —_— L EMC1704: US400
(Wite: 0x98 Read: 0x99)
23 =SMBUS XDP SDA —
= . . — =12C T29 I NLET THVENS SCL
. o R5270' ['R5271 Left 110 Board = “
5% 5% J4700 — =12C T29 | NLET THVENS SDA 46
900 1/ 20W 1/ 20W —
> M Ve (See Table)
( MASTER) 201, 2201 L
41 SMB A S3 CLK — 73 SMBUS SMC A S3 SCL — =12C LIO SCL 6 40
T WAKE_ BASE-TRUE —
a1 SMB A S3 DATA MBUS SMC A SDA. =12C L1 O SDA 6 a0 .
. T29 12C Connecti ons
Left |/O Board
ALS - (wite: 0x72 Read: 0x73) 7 =PP3V3 SO_T291 2C
Finstack Tenp - (Wite: 0x92 Read: 0x93)
Mecrocontrol | er abstracts
R5230" R5 31ac|ua\ COR(s) in plug
4. 7K 4. 7K
T29 IC 5% 5% T29 Plug uC
1/ 20W 1/20W
13600 V- V3 w330
201, 5201
(MASTER) (Wite: OxAD Read: OxAl)
. . 12C T29 SDA —_— =12C T29AMCU SDA
PCH "SM.i nk 0" Connecti ons = - = o
72 34 12C T29 sa — =12C T29AMCY SCL 64
TAKE_ BASE-TRUE
4a 7 =PP3V3 SO SMBUS PCH | L
SDRVI 2C: MCU SDRVI 2C: MCU
R52340l loRSZ35
1 1
Cougar - Poi nt R582 ]29 BRSZZKll 1/ 28%% § ?I%QDW
5% 5% IV M
u1800 1/ 20w 120w 201, 5201
MAST! 2
(MASTER) 201, 2201 For Conpliance Testing
70 16 SM._PCH 0 OLK SDRVI 2C: SB DP dri
I R5236 0 1,npz2 | 2C DPSDRVA_SCL Re-driver
70 16 SM._PCH 0_DATA 5% 20w VAKE_BASE=TRUE w310
= 2
ke | s 1 2C SB " (Wite: 0x94 Read: 0x95)
SMC "B" SMBus Connections R5237 0 Dl ’\/\/\/hz | 2C DPSDRVA SDA |
5% 1/ 20W MAKE_BASE=TRUE
M 201 = =12C DPSDRVA SCL 64
7 =PP3V3 SO SMBUS SMC B SO
—_— =1 2C _DPSDRVA_SDA 64
PCH "SM.i nk 1" Connecti ons 9 |
. R5260'| ['R5261 0 Tom
44 7 =PP3V3_SO_SVBUS PCH 4. 7In§u 4‘%7K
5 5
U4900 1/ 2!?4‘4\/ 1/ 20W EMC1414- A US570
NO STUFF NO STUFF (MASTER) 201, 5201 (Wite: 0x98 Read: 0x99)
1 1
Cougar - Poi nt R5220 R5221 a1 SMB B SO CLK ——73 SMBUS SMC B SO SCL —— =12C CPUTHVBNS SCL a7
8.2K 8, 2K R5223 S =
u1800 1/ 200 £7%0w Q 41 SMB B SO DATA ——73 SMBUS SMC B SO SDA ——  =12C CPUTHVENS SDA ar
VE M 5% T NAKE_BASE=TRUE
(Wite: 0x88 Read: 0x89) 201, 5201 U,\%QW | - L SYNC_MASTER=K78_M.B SYNC_DATE=01/10/ 201
201 = — —
SM.PCH 1 QK 1 2 i
i VVV SMBus Connecti ons
70 16 SM._PCH 1 _DATA 1 2 D= e i
VAKE_BASE-TRUE Rg ¥ 52 051- 8870
] o) Appl e Inc. o=
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PBUS Vol t age Sense Enable & Filter CPU VCore Load Side Current Sense / Filter
300 - =BR3VE S0 1 MPLSNG PLACE, NEAR=US5340. 8: 3MM
NTUD3169CZ J_1C5340
SOT- 963 200 UF
N-CHANNEL | 5 PBUSVSENS EN L PLACE_NEAR=R7510. 3: 5MM —‘E % \
201
| TI CAL
A Rs392: 75342 Fag- 2
- O =PBUSVSENS EN 2 (<] |_S 1 25% Ve vout 3.3V at 19, 77V | ‘ 24 58 57 E(:PU| MVP | SNS1 P N 'S 74 CPU WP_| SUM R PI_ s OPA2333 R5341PLACE_NEAR:U4900_ ML1: 5MM
§ X . 3. a . npu o Yoy 3 oFN
glr\\elllble§ ‘II:\’E(I;JS i\/ﬁege . \Q-_‘t 20, P ;‘%Z AN ccume 1smioor 1% PR3 SMC_CPU_I SENSE g e
I 3 PBUS SO VSENSE LACE_NEAR=R7510. 4: 5MU 2l 1758w PLACE_NEAR=U4900. ML1: 5MM
= ) R5343 r ] #5341
o R§73913K 74 55 Oy CPU MR I SNS1 N 442K | opu e RN ° — 0, 22UF
5 G T 10 0.1% 6.3V
_ s 1/20W<S PLACE_NEAR=U4900. L8: 5MV 17.76W 1 2 Xk
- =PPBUS SO_VSENSE . \Q__.t M,[ RTHEVENI N = 4573 chns o = o A
P- CHANNEL SMC_PBUS VSENSE o C%O:‘ELUEFl R5344 R§374K5 ) QD SMC AVSS w1 4z a5 o
R5301* PLACE_NEAR=U4400. L8: 5MVI PLACE_NEAR=U4900. L8 5MM 270 g;: ?8}%& y 187K, Gai n: 110. 181x
Took R5304'| | c5304 fg TUEF Yor "SI GNAL_MODEL=EMPTY }
100 . 2 C§§4 1/.16W Scale: 12.1A / V
gl > as — g, 22U _ o] Tabho: 470P:§ ofb2 Max VQut: 2.73V at 39.934A
2 o 2 53 Sense R is R7510 1|2
PBUSVSENS EN L_DI V 2 0201 Sense R is 0.75nm0hm = JoheSI GNAL_ MODEL=EMPTY
L_¢ GND _SMC _AVSS . 42 45 46 EDP: 33A TDP : 28. 05A x5EXTR
201

G-X/1 G VCore Load Side Current Sense / Filter

DC-In Vol tage Sense Enable & Filter
CRI TI CAL

%310 R5352 PLACE_NEAR=U4900. ML3: 5MM

. _ p 5% PP ISWMGRP s R5351
s DO NVSENS EN L g4 K AA2 o SMC GEX I SENSE g e
§5‘§ s &AEESNEAR:LM%O ML3: 5MM
1
R5312" 3_ 5 3 L 0 220F
_ 100K - A A28 cPul WP I SUMG R = 0%
s 2 [T>_=CHGR AGK ) toox @mmmmmg_/(\)/\l/y ;&
W Max Vout: 3.3V at 19.77V | nput 17°16W 0201
Enabl es DC-In VSense . 201, o¥b R5355 GND_SMC_AVSS .; 4 45 4
di vider when AC present. T + DON S5 VSENSE E TPIER ) e
= i NG A2 :
= Sense R is R7550 C5354 1| |'R5354 - VY ST BNAL MODELZENPTY Gai n: 161. 765x
R5313" Sense R is 0.75m0hm  “35ope 715K M {25 - i
be 27, 4k EDP. 18A  TDP:. 15.3A by 9, Tl 270P8 %5 Scale: 8.24A /[ V
< el 4K : : S e LIS I i Max Vout: 2.18V at 27.2A
. _=PPDOI N S5 VSENSE S 1/20W < PLACE_NEAR=U4900. No: 5MM 201 2402 1]
. t 20, RTHEVENIN = 4573 ohms JoheSI GNAL_ MODEL=EMPTY
P- CHANNEL SMC_DCI N_VSENSE o = 1 xsgeg%ﬂa
R5311" PLACE_NEAR=U4900. Np: SMM PLACE NEAR=U4900. N9: 5MVI B
100K R5314'| |1 C5314
120w 549k & L 0 22UF
o S —T— 20%
201 2 1/ 20w 5 6.3V
X5R
PDCI NVSENS EN L DIV 201, 0201
L_{ oo swvc avss 41 42 45 a6

CPU 1.05V VCCI O Current Sense / Filter

» =PP3V3_S0_CPUVCCI O SNS

CPU Vcore Voltage Sense / Filter

XWp320 R5320 1 VCCI O SNS_ENG
, _=PPCPUVCORE SO_VSENSE 1 2 CPUVSENSE I N i AAe o SMC_CPU VSENSE e VCCl O SNS_ENG, + 5360
PLACE_NEAR=R7510. 2: 5 MM 158w X PLACEZNEAR=U4900. N10: 5MM Vi pu— %fjoéil PM@_%E%EEU% L12: 5MM
1 5320 . U5360 2 Get
—_ 90‘%22UF PLACE_NEAR=R7640. 4: 5MV A0 53K R5361
PLACE_NEAR=U4900. N10: 5MVI |2 &3V 700 —CPUWCCI 080 CS N slin ~ SC70 aut |6 CPUVCCI O | OUT 4 33K  SMC_CPUVCCI O I SENSE gy e
0201 CRI TI CAL 1/]2/W PLACE_NEAR=U4900. L12: 5MM
GND_SMC_AVSS 4 4 45 4 74 50 ry—CPUVCCI O80_CS P 4]+ ( 200V/ V) RerF| L 1 1 8523;&1 VCCI O SNS_ENG
— 20%
T 2 5
Sense R is R7640, 2nthm .
_ EDP: 8.5A TDP :7.225A | Gai n: 200x L GND_SMC AVSS 4 4z 42 40
G-X/1 G Vcore Voltage Sense / Filter 1 Scale: 2.5A/ V

= Max VQut: 3.3V at 8. 25A
XWp330 R5330

, _=PPGEXVCORE SO_VSENSE 1 2 GEXVSENSE_IN 4 23K SMC_GEX_VSENSE gy e - — ——
PLACE_NEAR=R7550. 2: 5 M Eling PLACEgNEAR:U4900. N12: 5MM ) NCI:I ms SK8 ML SYNC =01/10/ 20
1 . .
2@2 L SEZ%UIQ Vol tage & Load Side Current Sensing

PLACE_NEAR=U4900. NIL2: SMM 2 fed d} Appl e | nc. | 051- 8870 ID
L GND_SMC_AVSS .1 42 45 45
D. AV! (<] 3.13.0
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5

46 7 =PP3V3_SO_HS COVPUTI NG | SNS

COWUTI NG Hi gh Side Current Sense / Filter

DC-IN (AMON) Current Sense Filter

DDR3 1V5R1V35 Current Sense / Filter

7 _=PP3V3 S3 1V5S3I SNS

PLAGE_NEAR-U900. K10: 5MM
o) 1 C5450 R5431
V+ p— ?;w%UF 53 [TR)—CHoR AVDN AN 2 SMC_DOI N I SENSE oo 2
2 6.3V 1% PLACE_NEAR=U4900. K10: 5SMM
:J5r 5425191 200 R5455 yaon 1 C5-
1 LSNS 1S CovPUTI NG N 5lin - SCrO L SNS_HS_COVPUTI NG | QUT 1 AR 32 | NG | SENSE P o ==0. 22UF
45 D out 2%,
S Sense R is R7020, 20mGhm 2 Sem
4 D188 s o e e oo R GAIN: 100X ®" |1 5455 o261
( V) f— 0.022UF QD _SVC AVSS 41 42 a5 46
D SCALE: 5A V 2 2R,
~ MAX VOUT: 3.1V at 16.5A 3351 DC-1n AMON
EDP Cu.rrent: 15.5 A G\ND_SMC_AVSS a1 42 45 a6 | SL6259 Gai n: 20x
Max Vdiff: 31 mv Lo oM A
X e PLACEMENT_NOTEs: Scale: 2.5A/ V
. V( oo 1.4v . 25A
Sense R is R5400, 2mChm = Place close to SMC Max vaut at 8.25
EDP Current: 3.5A
(For R and Q)
COWPUTI NG Hi gh Side Current Sense / Filter & T29/Inlet Tenp Sensor
46 7 =PP3V3 SO0 _HS COMPUTI NG | SNS
NOSTUFF
T o R5408'| |'R5409
veo 1908 g 196
'\%490 v 20w 3rzow
El 17N4— 2 201, , 201
4 __INLET THVBNS D1 P2 | pp1 & THERMF 2 HI SI DE | SENSE_OC a2
7 __INLET THVBNS D1 N3 | pna ALERT* 410 T29THVENS ALERT L
74 47 _=T20THVENS D2 P 4 | pP2/ DN3 SMDATA 1L =12C T29 | NLET THVENS SDA aD
[ — D\2/ DP3 smoLk| 12 =12C T29 | NLET_THVBNS_SCL D«
Rsﬂ 1|
o] 99 SENSE+ ADDR_SEL| 8 HS_ADDR SEL
SENSE- e d.? HS_GPIO
DUR_SEL
TH_SEL 1
s ss ks e R6411"| NOTIEE| NOSTLE
GND THRM_PAD 5% 0 0
© N s 11 200 11 200
EDP: 15.5A  TDP :13.175A = 201,
201, 201,
Sense R is R5400, 2nthm

7 _=PP3V3 S3 BMON | SNS

-||—o1

0x98
0x99

Wite Address:
Read Address:

CHARGER BMON Hi gh

Si de (BATTERY DI SCHAEGE) Current Sense,

MUX & Filter

BVON: ENG BIVON: ENG
o ! C5420 C5421 !
. 4 1 BIVON: ENG
Sense R is R7050, 10nthm Vi — Rl vopp—
CRITICAL , 6.3V 6.3V us421
Charger/Load side @ cw Us420 201 201 NC7SB3157P6XG
NEARS I NA213
74 53 [TR)—CHR CSOR P s[ne scr0 ouT L& BMVON | NA_QUT 1]B1 570 SEL|s SMC_BVON MUX_SEL a2
BIVON: ENG
CHGR CSO R N afl N+ REF| L
5 D (50V/ V) 2l a\ND ved S
PLACE_NEAR=U4900. MD: 5MM
Battery side G\D R5422
N : 4 BVON_ AMUX_oUT 1 AZOR 2 SMC_BIVON | SENSE
NOTE: Monitoring current from NV oD 2
1% PLACE_NEAR=U4900. MD: 5MM
battery to PBUS (battery discharge) VER 1 BMON: ENG ”;F“W 1 mizz
across R7050 ]F6423 201 .
€L BIVON: PROD T 3300PF
= R5420 100K 5 ov
5% XTR
. A 0 5 1/ 20w 201
5 D—a 5%
- N PLACE_{EAR=US421. 3: 5MM S 2 G\D_SMC_AVSS a1 42 45 a6
rom charger For engineering, stuff BMON_ENG M
For production, stuff BMON_PROD
I NA (Engi neering) Solution Charger BMON ( Production) Sol ution
Gai n: 50x 1 SL6259 Gai n: 36x
Scale: 2A/ V Scale: 2.78A/ V
Max VQut: 3.3V at 6.6A Max VQut: 3.3V at 9.167A
EDP Current: 10A EDP Current: 310A

™ 1 C5460
—L—o0.10F
Sense R is R7350, 2nthm U54+60 T, 6%
X5R
4
I'NA214 oo
74 50 [IE>—LSNS 1V5 S3 N 5N SCro- ouT |6 I SNS 1V5S3 | OUT 1 2 SMC 1V5S3 | SENSE oD
%
1/ 20W
ISNS 1V5 S3 P 4 1 X 1
s 5o (> ™ oouy GAIN: 100X £ _|:c5468
D SCALE: 5A/ V T, 2%,
~ MAX VOUT: 2.4V AT 16.5A 5351
EDP Current: 12 A GND_SMC_AVSS
Max Vdiff: 24 mv L GND SMC AVSS 41 4245 40
PLACEMENT NOTEs:
= Pl ace close to SMC
(For R and Q)
AirPort Current Sense / Filter
; _=PP3V3 S3 WANI SNS
Al RPORTI SNS_ENG
Al RPORTI SNS_ENG | 1C5470
. m ;
Sense R is R4052, 20nmChm US470 5 gngv Al I%D?%.I SNS_ENG
201
74 37 [—LSNS Al RPORT N sl NR210 o | SNS PSVW.AN | QUT 183K, SMC WAN | SENSE oD -
1% Al RPORTI SNS_ENG
H 1/ 20W -
| SNS Al RPORT P . 1
7 a7 D v ooy R Gai n: 200x 2 __%242-6?
G\D Scal e: 0.25A/ V o 8%
3 MAX VOUT: 3V AT 0.825A 2 MR
G\D_SMC_AVSS 41 42 as a6
EDP Current: 0.750 A PLACEMENT_NOTEs:
Mex Vdi ff: s = Pl ace close to SMC
(For R and Q)
HDD Current Sense / Filter
; _=PP3V3 SO HDDI SNS
HDDI SNS_ENG
HDDI SNS_ENG 1 5480
—L—o0.10F
A I+ —
Sense R is R4599, 3nthm US480 5 gng:v HD%EE’;‘SS,ENG
201
74 s [E>— L SNS HDD N sl ”\sﬁ%llg;r | SNS_P5VHDD | OUT 1 433K, SMC_HDD | SENSE oD -
1% HDDI SNS_ENG
1/ 20W
| SNS HDD P 3 1
74 3 (TR AN goonryy P GAI N: 500X A __8?242-%':5
D SCALE: 0.667A / V T, %
3 MAX VOUT: 3.3V AT 2.2A 2 5351
G\D_SMC_AVSS 41 42 as a6
EDP Current: 2.36A PLACEMENT_NOTEs:
Max Vi ff: 7.0m = Pl ace close to SMC
(For R and Q)
LCD Backl i ght Driver Input Current Sense / Filter
; _=PP3V3 SO BKLTI SNS
LCDBKLTI SNS_ENG
LCDBKLTI SNS_ENG 1 5490
= —_
Sense R is R0910, 10nGhm U5490 2 G2 LODBIIQ(SLIEIJSSNS’E’\G
201
"o D | SNS LCDBKLT N sy NR2LL o I SNS LCDBKLT | QuT 1R R3K, SMC_LCDBKLT 1 SENSE oD -
1% LCDBKLTI SNS_ENG
1/ 20W -
I SNS LCDBKLT P 3 1
e v ooy "F—p GAIN 500X £ 15498
D SCALE: 0.2A/ V o 8%
] MAX VOUT: 3.3V AT 0.66A 2 MR
EDP Current: 0.67 A PLACEMENT_NOTES: L GND SMC AVSS 41 42 45 46

Max Vdiff: 6.7 nv

Pl ace close to SMC
(For R and Q)

SYNC_MASTER=K78_M.B

SYNC_DATE=01/16/ 201
— —

o

Hi gh Side

Current Sensing

s gnemieiay
d} Appl e Inc. 5' 8870
o 3.13.0
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7 6

CPU Proximty Sensor

R5510
, _=PP3V3 SO_CPUTHVENS L AAA 2 _PP3V3 SO CPUTHMVENS R ]
5% M N-NEGKW DTH-0. 25 mm
v 2ow VOLTAGE=3. 3V 1 C5510
201 1 %i¥  R5511' |'R5512
DD 2 G2 10K 10K
U5510 201 120w $oow
EMCL413 = Y v
= 2 2
DFN
240, CPU THERMD P 2| pp1 THERM: / Al 7 CPUTHVBNS THM L
@ SI GNAL_MODEL=EMPTY CRI TI CAL
Detect CPU Die T t C5511 i 3o ALERT* |8 CPUTHVENS ALERT L
e ¢ femperature PLACE_NEAR=US510. 2: 5 2200PF
PLACE_NEAR=US510. 3: Smm 1w 4 | oP2/ DN3 svpaTA_ 9 =1 2C CPUTHVENS SDA CED
X7R- CERM 2
0201 _ 5| pne/pP3 svoLk |10 =1 2C CPUTHVBENS SCL s
R Ye:m CPU THERMD N : GND  THRM PAD <ED
6 11
"Pl acement note:
7o CPUTHIVENS D2 P , Pl acement note:
4 Pl ace U5510 under CPU
3 S| GNAL_MODEL=EMPTY = - |
C5512 ¢+
@510 1 2200PF ——
PLACE_NEAR=U5510. 4: 5nm T
BC846BMXXH - : 0V
Py PLACE_NEAR=U5510. 5: 5rmm X7R,(U:§m,| 2
2
74 CPUTHVBNS D2 N Wite Address: 0x98
Read Address: 0x99

Detect DDR/5V/ 3.3V Proxinity Tenperature

: Pl acement note:

e |

'
Pl ace 6510 next to DDR/ 5V/ 3.3V supply on TOP side
L - - = = - - = = e e e e e e e e = = -

T29, MLB Bottom & | nl et

Proximty Sensors

INLET THVSNS D1 P, a5
3 SI GNAL_ MODEL=EMPTY Fo- - = = = = - - - - = = = = = - 4
C5523 1 , Placenent note: )
@530 1 2200FF — Place Q5530 between near rear vent on bottom side
BC846BMXXH 1ov L I I R I R
SOT732- 3 X7R- CERM
2 0201
INLET THVBNS D1 N P
=T29THVENS D2 P a6 47 74
3 SI GNAL_ MODEL=EMPTY
C5522 ¢ L et
Q6520 N 2200PF —! , Pl acenent note: ) ,
BC846 BMXXH 1% Pl ace @520 close to T29 on TOP side
SOT732-3 X7R-CERM 2 [ e |
2 0201
=T29THVENS D2 N a6 47 74
=M_.BBOT THVBNS D3 N a7
3
e e e e e e e e e e e e e e e e - - -
Q6540 1 , Pl acenent note:
BC846BMXXH Pl ace @540 on M.B bottom si de opposite U5400
soT7sz-3 Lmmm s s s s s s s s s s s s s s
=M_.BBOT_THVBNS _D3_P a7
74 47 a6 =T29THVENS D2 P — T29 M. BBOT THVBNS P — =M_.BBOT_THVBNS D3 P 47
- MAKE_BASE=TRUE -
74 47 a6 =T29THVENS D2 N — T29 M. BBOT THVBNS N — =M_LBBOT THVBNS D3 N 47

MAKE_BASE=TRUE

T29 D e

54 (@ry—TP_T29_THERM DP — 24T29_THERVD P
— MAKE_BASE=TRUE ﬂgﬁgﬂ’:ézl
i 10K
Detect T29 Die Tenperature PLACE_SI DE=BOTTO\/IH 102"‘,/\'}
PLACE_NEAR=U3600. B1: 2nm 205,
1 2 74729 THERMD N
Use GND pin Bl on U3600 for N |ng_ X 20
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11750008 1 RES, IVF, 1/ 20W 100K GHM 5, 0201, SVD C5361 VCCI O SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5475 Al RPORTI SNS_PRCOD
11750008 1 RES, IVF, 1/ 20W 100K GHM 5, 0201, SVD C5485 HDDI SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5495 LCDBKLTI SNS_PROD

Repl aci ng

caps with 100K PD on

| SENSE SMC i nput s

SYNC DATE=01/16/2011] I\

ISYNC MASTER=K78 M.B
Ther mal Sensors

TENNG NOVEEr
d} Appl e I nc. 051- 8870
(<]
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FAN CONNECTOR

.« =PP5V_S0_FAN

,=PP3V3_S0_FAN
CRIL_TI. CAL
1
R5 64679( % FF14A- &](;—R$JEE?DL— B- 3H
% NC_5
1/ 2
R5665 W =
. SMC_FAN 0_TACH 147K5 | ean RT TACH 210 | TAcH
1276w 10| MOTOR CONTROL
1 0] G\ID
NC_.
R5661 ;
1?’%‘0’% = SSI\?B?(?SFV Tresre
2012 i:\hj_ SOD- VESM HF =
o] T&Te . FAN RT_PWM
2 SMC_FAN O_CTL | «

%{: VASTER=K78_M.B SYNC _DATE=01/10/2011]
Fan
TENNG NOVEEr e |
d} Appl e | nc. 051-8870 |'D
S 3.13.0
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a9 7 =PP3V3 S5 TPAD

R5703!
10K

5%
1/ 20W
M

201,

USB _TPAD HUB P

| PD FIl ex Connect

“CD
“@D

USB_TPAD HUB

R5702"

10K
5%

1/ 20w
M
2015

or

62 41 26 17 [T PM SLP S4 L

FI XVE: CHECK SEL

CRI TI CAL
R5730 J5700 L5710
0 FF14A- 14C-R11DL- B- 3H 90 OFiv
c5701 1t 49 7 =PP3V3 S5 TPAD 1 2 s PP3V3 - TPAD CONN g R sM SWVER T
0.1F —— A A VaTAGES. 3V M N_NEGC_W DTF-0. Z0mm WAL NE_W DTPF0.5 —=0 o SB TPAD P A Y Y Y s USB_TPAD CONN P e
b o cs700 1
- v o
d ;gy;‘lj 12 a1 6 @O} SMC PME S4 WAKE L 2 o o0 49¢gry—USB TPAD N 1YY Y L2 USB_TPAD CONN N B
O
v PLACE_NEAR-J5700. 1: 1. S\ 1 K1 =12C TPAD SDA ¢ 44 4
USB _TPAD [M P5 [w+ v+ 1 USB TPAD Py 40 oo = 74 49 oQgry-USB TPAD CONN P 516
USB TPAD [M N4 | w700 Y-}2 USB TPAD N, 40 oo 74 49 oq@ry-USB TPAD CONN N 5l g =12C TPAD SCL o as 49
7
Pl sUSBL022LE ) o 1
N 610 chaose pu 1 upr e L5720 o 2 om0 <o o 732 e o L e
5 o oRITICAL SEL=1 Choose UsB FERR- 120- OHW+ 1. 5A o S@ l 2C TPAD SOL o[ 00PF
<ED> 250
=PPSV_S5_TPAD 1YY Y L2 c PP5V_TPAD FILT 0] 5 w 2| 5733 1 SMC LID 6 a0 41 42 49
le=3 SEL - Y Wi e -EE [ - 100PF
s 10 0402- LF VETAGESY M N NEGCWDTD Som o JWALH R Woro 5 ulg PLACE_NEAR=5700. 8: 1. 5MM
—O PLACE_NEAR=J5700. 10: 1. SMA MG LI D ) o N SVC TPAD RST L
GN\D 49 42 41 40 6 [TRD- o o 2| C5734 . 1PAD RoT L 642 a0
13 201 100PF
7 o PLACE_NEAR=5700. 9:|1. 5mm i
49 42 0 (@OT}—SMC TPAD RST L il Y Zv 2| cs735 1
L PLACE_NEAR=5700. 11} 1. SMA®! 100PF
£ PL, =_NEAR=J5700. 10: 1. 5SMV 16 =
e
1 7 ¢ =PP3V42 G3H TPAD PLACE_NFAR=J5700. 14; 1. SMA®"
i AA e 1 51850794
201 -
550
0. 1UF cs720 l
0% 0. 18 =
6V 5 10% -
s o5
PLACE_NEAR=J5700. 13: 1. sMf**
Keyboard Backlight Driver & Detection
CRI TI CAL
7 _=PP5V_S0_KBDLED IFE?%LO .
10UH 0. 58A0. 35CHM Keyboard Backl i ght Connect or
BYPASS=US750. 1: 2: 2 WM
: > __KBDLED SW céfBﬁBé]:_Aé
L09685. S ™M N_LI NE_W DTF=0. 3
Sw'ron nooectRe 20 MM FF14A- 4C RL1DL- B- 3H
F- RT- SM
o~ 5
- Nex——()
U5750 M N_NECK W DTH=0.2 M 1 ° J5815 pin 1 is grf;)unded
M C2292 | on keyboard backlight flex
MF 3T°
SMC_SYS KBDLED 3 |g 7 Lo
s N T caL ;_o
To detect Keyboard backlight, SMC will BDLEQ FB 6 IrB e B T 1 s KBOLED Q% S—
tristate and read SMC_SYS KBDLED: 5 e - M N_NECK_W DTH=0. 2 MM NC><—GO
NCx—
If LOW keyboard backli ght present QD Tﬂl@"
If H GH, keyboard backlight not present KB_BL P 518S0793
1
R5755 <@ o OM T_TABLE OM T_TABLE
R5853 al ways stuffed, R5854 only 4.7 C5755 1 1 C5756
grounded when KB BL flex connected. 5 0. 33})';:: f— 9.%33UF
0603 0603
= \
C5756 SYMBOL NOT READY FOR 0. 22UF
%ﬁc MASTER=K78 M.B SYNC DATE=01/10/ 2011
e
| PD / KBD Backl i ght
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON | 051- 8870 bﬂ
138S0704 2 CAP, CER, 0. 22UF, 10% 50V, X5R, 0603 5755, C5756 KB_BL o :p e Inc.
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7 =PP3V3 S5 ROM

@

1R6101 CRI TI CAL
3.3K
E/F%zuw uU6100
201 64MBI T
WSON
70 43 [T SPI_MB CLK 6_|scK Si/slool 5 SPI_M.B MXSI Yan RERO
SST25VF064C
OM T_TABLE
D 2:: VM\;BLCS - ; \?E\P: sasa1ifl 2 SPI_M.B M SO oo 4 70
43 19 6 [T SPI ROM USE_M.B 7 ARST*/ HOLD*
NOTE: |f HOLD* is asserted VSS THRM PAD)
<[ o

ROM wi I | ignore SPI cycles.

ISYNC MASTER=K78 M.B
TTILE

SYNC _DATE=01/10/2011]

SPI ROM

(f} Appl e I nc.
®

TR O, we: |
051-8870 | D
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

2012-LLP

M N_LI NE_W DTH=0. 10 nm
M N_NECK_W DTH=0. 10 MV

SPKRAMP R P_OQUT

652 74

M N_LI NE_W DTH=0. 10 nm
M N_NECK_W DTH=0. 10 MV

SPKRAMP_R N _OUT

652 74

GAI N 6DB
T M I NEGK W OTH=0. 25 rm
s e e R6214 M LW OTH-0. 5
, =PP5V_S3 AUDI O ANP AR 2 PPSV S3 US21Q,
/5%
1/ 20w
v C6207 * NOSTUFF
201
Rl 2 R6213* .
Sen 2 PVDD % o
201
CR‘CEZ% u6210 M
0. 1UF MAX98300
74 20 o (TR SPKRANP_I NR P 1|2 72 MAX98300 R P A3 N ouT+ B
IIOL 74 MAX98300 R N B N out-| &
6. 3
YoR
201 R_SPKRAMP_SHDN | sHDN- GAIN S GAIN
SPKRAMP | NR N
74 40 6 (I _ 2| e |\c
1
R6212
R6210 100K
AUD GPI O 3 AR PGND %
40 6 m 2 :I/FZDW
1 5% 201
R6211 v 20w
100K 201
596
1/ 20w
%01

SYNC DATE=01/ 10/ 2011 /~\

ISYNC MASTER=K78 M.B
TTILE

AUDI 0: SPEAKER AMP

d} Appl e I nc.
®

TG O ez |
051-8870 | D
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M.B to LI O Power Cabl e Connect or
CRI Tl CAL
J6900
WI'B- PWR- VB2
M RT-SM =PP18V5_DCI N_CONN 67
ol
O_Z_T
3
g .
Os =PP5V_S3 LI O CONN 67
O 6
06905 * 1 C6906
51850508 0.01UF —— —— 0. 01UF
20% =T —T— lga/n
50V 2 2 16V
CERM CERM
603 402

Debug LEDs

( For

devel oprent only)

; _=PP3V3 S3 DBGLEDS

S3_S0_LED
D6910
R AN

K

A

D6920
\G?EEN»a 6MCD
g 2. 0X1. 25M SM

DBGLED SO D S3_S0_LED

Q6940
SSMBK15FV
SCD- VESM HE

®
Q

o Lylo

62 41 25 23 [TR) ALL_SYS PWRGD

K16- Speci fi c

Battery Connect or

PPVBAT G3H CONN 6 53
CRI Tl CAL C6951 * 1 C6950
1UF —— 0. 1UF
16950 it SV
WIB- PWR- MB2 w2 2 2%
W RT-SM e o
.
ok
of N
ok - =SMBUS BATT SCL M
0_5 P =SMBUS BATT SDA @ 6 44
O S - s SYS DETECT L
-
;
o7, re9s0| - M| ormeca
o7; ok NO STUFF
o oS D6950
s RCLAMP2402B
51850540 e - scs

7

53

6

CRI Tl CAL
R6920 D6905
PPBUS GaH 1 AR A 2 pPUS Gan r  BATIOCHILM
5%
1o
E ,
PPDCI N G3H OR PBUS R61905 805
1 0 2 PPDCI N G3H OR PBUS R 2
TN L1 NE W DTFED. 6 mm
59 M N_NEGK_W DTH=0. 25 1
A}F/ELV; VOLTAGE=18. 5V

3. 425V "G3Hot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

PPVI N G3H P3V42G3H
M N_LINE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 2 nm

P3V42G3H BOOST

VOLTAGES16. 5V B DT=TRUE
C6990 * \“; 5 B; C6994 1
22 = 0.22U0F ——  CRITICA
xor Gl 2 U6990 o, L6995
60; LT3470A 402 33UH 20% 0. 39A- 0. 4350HM =pPP3V42 G3H REG
PN
HDN* 4 P3V42G3H_SW 1 2
S Tt ] Vout = 3. 425V
CRITI Bl AS| 2 M N_NECK_W DTH=0. 25 nm DP418C- SM
cA i
NCseZNe EHEE 60MA MAX OUTPUT
FBlL . P
I <Ra>| (Switcher limt)
aw B R6995"
1 C6995
’ i —L— 22pF 348K
5% 1%
2 X, R CRI TI CA
201 22 1 C6999
P3V42G3H FB —— 22UF
<Rb>| 2 g%g!yCEFlml
R6996"
200K
1%
1120w
M
201,
Vout = 1.25V * (1 + Ra / Ro) L

Ri ght

Speaker

Connect or

CRI Tl CAL

J6903

78171-0002
M RT- SM

_30

74 51 6 (TR SPKRAMP_R P_OQU
74 51 6 (TR SPKRAMP R N QL

i
O

518S0519

Ismc VASTER=J ACK_K90!

DC-In & Battery Connectors

d} Appl e I nc.
®
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Rever se- Current

Pr ot ecti on

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

Inrush Limter

CRI Tl CAL Charger TOP FETs and CRI Tl CAL
Q7080 Q7055. Q7085
| 541 SI 5419DU
FROM ADAPTER I PB s orerpa
; _=PPDCI N S5_CHGR PPDOI N_G3H_I| NRUSH
o o TLL N W OTTR0. 6 1
M RNEOW OTH 0. 4
Ve hcese v
R7080" C7085 ! ‘R7085
100K 0. 1R L & 470K
£ A — 1%
11200 10% 120w
W [ W
201, R , 01
CHGR SGATE DIV CHGR AGATE DIV
TNL N W OTI 0. 3 7 TNL N W OTIE0. 3 1
AR BT s, 25 AR BT s, 25
‘R7081 R72382?<1
62K 19
CRITI CAL 20w 11200
M M
D7005 2201 201,
BATS0CUFI LM (CHGR_SGATE) (CHGR_AGATE)
: {>|_\ R7005
20 R7021
s CHGR DCIN D R L > (CHEGR DAN)
] 1
’\/Sy\/ . 1o
> ,l> 120
2
201 X 150w ;s CHRR CSI R P R%ZT'OCAL
ACIN pin threshold is 3.2V, +/ - 50mV C7020 e Y 50
DI VI DER SETS ACI N THRESHOLD AT 12. 18V . i&;z“ R7022 Ve CHGR CSI R N W%;%
. 30mA nax | oad 202 1 1 0612
I nput inpedance of ~40K neets R7001 Lalo 0,
i i PP5V1_CHGR VDD PPDCI N_G3H CHGR
sparkitecture requirenents Feevm LR s BRE GRAOSANE AS CT0007 o T R R e a0, 1. 8
W ANEGW OTH 0. 1 Creck n 3
riheaty VYV me oo 2 S VAT o 7030 Y. c7031 ', |*C7035 |+ C7036 | C7037
st VOLTAGESS. 1V 33UF- 0. 060HM—— 33UF-0. 06CHM—— —— 1UF —— 1 0,,001UF
; _=PP3V42 G3H CHGR w0z C7001 * C7022 * + C7021 20% T 20% 3o 25v L oV
1UF 0.1UF —/— —— 0. 1UF POLY-TANT 2 POLY-TANT 2 2 xsR 2 @R X7R
1 0% 0% —— 165 e ot iy 6051 6051 202
31?07%0 NO STUFF on 2 ian 2 2 fen
:?A‘z.ow R7002* CRI TI CAL 402 202 202 T
100K 2 g oM T_TABLE 1 =
2201 11200 - 5
VDD VDDP
R7000 201, 12 JyHsT oo Nz CHGR DAIN D CRITI CAL Max Current = 8A
43 42 41 0 [TR)—SMC RESET L H 2 SHGZE RST L = i SVB_RST_N scaTe] 2 CHOR SCATE s wam | gz 030
I =SMBUS OHGR SCL U7000 acarels | cHor Acate 1 C7025 ke FDMBO355S TO SYSTEM
201 “@__swua:g;aa SDA ” qn’:@ N cslpl2s e| cHGR CSI P —— 0. 220 I— f = 400 kHz
2 [T CHGR \V/F| 10V
| NL_27 CHGR CSI_N CRITI CAL
Float CELL for 1S pe—— N '% cs 13 - L7020 CRITI CAL
> BOOT| 25 CHGR BOOT F704
CHGR ACIN 3 JaciN 0 g HOR UGATE Py 1 1 1 = 4. 7UH13. 1A 8ANF921?V
. CHGR | COWP 5 || cowp ; PHASE]| 23 CHGR PHASE o e i oo 2 1 2 =PPBUS_G3H 7
R7013 7 M N_LI NE_W DTH=0. 6 m: FDA1240F- SM
100 CHOR VoD voove - LGATE| 21 CHGR_LGATE ST N TRE 1206
195 CHGR VNEG & [VNEG pr— pre=— it
20w 73 CHGR CSO P 18_|csorP BGATE| 16 CHGR _BGATE
212 42 CHGR CSO N 17_lcson 20vv Al 5 CHGR AVODN oD
2 sevv BMONS CHOR BMVON oD PPVBAT G3H CHCR REG .
1 1 C7050 5% ACoK| 14 =CHGR ACCK LT . &
R7011 S aroe gE‘ (B oD 2+ M NLNEGK W OTH-0. 25 M CRI Tl CAL CRI Tl CAL CRI Tl CAL PLACE_NEAR-L7030. 2: 1. 5mm
] G
195K 160 £5: g E v c7040|.  c7041’|.  C7043’|. | C7045
11 20w 2 Jer 62UF 62UF —— 62UF ——
M - _T 10%
A a02 2 D CRI TI CAL i Eﬁé@“ ) ég;z“ R o v
H 035 casE- 85 casE- 85 casE B2 201
4 . 349
POVERS6
H L
1 C7002 =
i CRI TI CAL
. o XW 000 1 R7050 Q7055
402 M 0.01 SI 7615DN
Il N (an ! e preoxc 1212-8 TQ FROM BATTERY
e
PR Lo, 22 1 J_- Ve PPVBAT G3H CHGR R 2 PPVBAT G3H CONN -
. s M AR BT oo, 25 W 1 o M NS W BT 0. 4
VL Tacesa. 4V T = VL Tacesa. 4V
CHGR CSO R7051 2.2 . 2 OR P =
. _CS0.F). NN G Tow w71 o=
CHGR _CSO. R7052 0o 1 2 CHGR CSO R N
S LSO NG Tow 7ot B
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR_BGATE)
1 C7042 C7011 * + C7000 C7005 * C7026 * .
i o otor — L TOF o 22U —— 1000PF —— R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
0% T 1% T 1% DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
? ol PR 5 & cr017 :| |+ c7014 |: C7013 | C7012
GND_CHGR AGND o —— ——1F = %t 05,0 1UF
MN_LINE_W DTH-0. 2 25V 25V 25V 25V
M N_NEG_W DTH=0. 2 mm XsR 2 2 xR 2 ¥R 2 xR
VOLTAGE=0V 805 603-1 402 402

MASTER=K78 M.B

I SYNC

SYNC _DATE=12/03/201d
——

TTILE

PBus Supply & Battery Charger

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF “APPL]
THE POSESSOR AGREES TO THE FOLLOW

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il 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

"73.13.0
ECO\IP%ER, 1 NC.

70 OF 109

53 OF 75

2

1




7 _=PPVI N SO VCCSASO

; _=PP5V_SO_VCCSA
PLACE_NEAR=Q7100. 2: 1. 5mm
VOCSASO BOOT _RC ’
CRI TI CAL M N_LINE_ WDTH=0. 3 nm CRI TI CAL CRI TI CAL CRI Tl CAL
R7101* 1 C7101 B broTRGe oz c7119 * C7120 * C7121 :| C7122 1 C7123 1,
2.2 10UF 10UF 10UF —— 0. 1UF —— 1000PF —— 62UF
e L v 1 C7130 v, v o A 280 [ w5
WL o5 R7130'| — o 22uF "oR Ggos: "oR Ggos: e o208 el
? 0 T, v
PP5V S0 VOCSASO VOC = yiow = l
M N_LINE_ W BTFH=0. 6 mm VE- U
N_NECK_W DTH=0. 2 nm 603 2 -
VOLTAGE=5V 9 °
2 Q
vee pvec VOCSASO VBST
u7100 2 3 71 CRTICAL
| SL95870AH CRI TI CAL
UTGFN (?7100 R7140
@ =PVCCSA EN 15 |EN BOOT]| M N LINE WDTH=0. 6 mm — SI Z710DT CRI TI CAL 0.001
CRI TI CAL e NovEeTRE o™ POVERPAK-6X3.7 1 7100 “1%
12 [Ty CPU_VCCSASENSE 10 |Fg UGATE 17 B DT=TROE 1. 00U 7. 7A w =PPVCCSA SO _REG ;
0612
V! SREF 7 _|SREF PHASE]_1° VCCSASO LL 8 1YY Y L2 _PPVCCSA SO REG R 1 _
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1.8V SO Regul at or

1. 05V SUS LDO

Cougar Poi nt

Pull -ups (3) nust be 51 ohns to support XDP (not

70mA is required to support pull-ups.
dividers (200/100) to 3.3V S5, which burns 100nmWin all

7 _=PP3V3 SUS P1VO5SUSLDO

; _=PP3y3 SO P1V8SO
XDP_PCH
CRI Tl CAL C7740
C7724 C7720 * N © 40
N 7’ 15251302 nggo
S CERM
L7720 402
10U 20% 4. 5A- 24N0HM
u7720 —— B
| SL8O14A =PP1V8 S0 REG,
o [ =PLVBS0 EN s |en N Lx 14 : P N
Lx| 15 oRITICAL o Vout = 1.794V
Tl
« (oomP1VBSO_PGOCD zlpe T c 723 |s g0l Max Current = 1.8A
VB —— 220F Freq = 1 M&
4 |SYNCH 9 . [ v [ ey
g (FXNC R7720 2 fpo-cc 2 e
o1 ps
a a E\ NG 6 x NC 11315
8 6 F  (=xnNe 120
2 R R 205,
°lel als =
<Ra>|
1 CRI Tl CAL
R7721 C7722
90. 9K 220F ——
120w 2
M XSR-CERM-1 2
201,
<Rb
Vout = 0.8V * (1 + Ra / Rb) =
CRI Tl CAL
CRI Tl CAL
u7780
ur770 TPS720105
TR0 SN =PP1V05_ SO _LDO 7
SN =PP1V5 SO REG 7 ; _=PP3V3 SO P1V05S0LDO 4Bl AS
;=PP3V3 SO P1V5S0 4 g As e Vout = 1. 05V
Vout = 1.5V 7 _=PP1V8_SO_P1V05S0LDO sln outlL .
7 [Ty-=EPLVE SO P1V5SO 6N outl 1 Max Current = 0. 35A
Max Current = 0.02A 62 —=1V05_S0_LDO EN 3EN Nd2_se NG ’
o [rm-=PLY5S0_EN 3|En NG2 5 NC
.
T c7782 1| C7780 * an B 1 C7781
a0 BR Lt Cr772 1UF —— 1UF —— B 7 —L 2 2uF
5| 7| —— 2. 2UF 10% 10% —T— —T 10%
v By G 2 Cerm 2 2 R
G 2 G 2 2 SR’ oz 0 o
402 402 402
PLACE_NEAR=U7780. 4: 1mm
PLACE_NEAR=U7770. 4: 1nm J_ PLACE_NEAR=U7780. 6: 1nm _—
PLACE_NEAR=U7770. 6: 1mm 1 - L

requires JTAG pul |l -ups to be powered at

1. 05V when SUS suspend well is active.
required in production).
Al ternative is strong voltage
S-states.
CRI Tl CAL
XDP_PCH
u7740
TPS720105
SN =PP1V05_SUS LDO 7
41BI AS
Vo = 1. Vv
sl ol out 05
Max Current = 0.020A
31EN Nd2_x NC
XDP_PCH
an PR 1 C7741
5 7| —— 2. 2UF
—— 10%
2 Sn'
202

MASTER=K78 M.B
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3.3V SO FET g

Sl A427D0
SC70- 6L
, _=PP3V3 SO P3V3SOFET ' ~ m —=EP3V3 SO FET -
< [0 S o\ «
121 3.3V SO FET
1R7832 C7831 * Te
=l -
Q12 |02 %%K 0. 03%p — MOSFET Si A427
SSVBNSTFEAPE | |- 2%10W er 2 ° 7830 CHANNEL P- TYPE 8V/ 5V
H RZQ?KsO 0. ?IIUF RDS( ON) 26 nOhm @. 8V
y P3V3S0 EN L 1 2 P3V3S0_Ss 1 2
- s[c* s v LOADI NG 3.2 A (EDP)
o [—=PV3S0_EN 7 oM ;g!&
201 ;(_2»12
ST A427D0
SC70- 6L
, _=PP3V3_S5_P3V3SUSFET ~ m
| o\ - =PP3V3_SUS FET ,
22 C7821 1
1 1 -
Q7822 et 070330 © 3.3V SUS FET
SSMBNS7FEAPE Sow e 2 o :
3.3V S3 FET BaT0 e ,201 Rz%gﬂb (037531%9 MOSFET Si A427
S Aa270] 2fe P3V3SUS EN L 1 2 | pavasus ss | 1|z CHANNEL P- TYPE 8V/ 5V
scr0. 6L o o0 =P5V_3V3_SUS| | Sgﬁw %Igl\; RDS( ON) 26 nthm @l. 8V
; _=PP3V3 S3 P3V3S3FET ~ 1 XoR LOADI NG 100? mA ( EDP)
| @ - =PP3V3 S3 FET , o
oy = 5V SUS FET «.w
Q7812 | Pl 0.033F —— 3.3V S3 FET —_— Q7840
SSVBNSTFEAPE ek 2 ® SI'A413DJ
R781(;02 Cc7810 MOSFET Si A427 SC70- 6L
0. 01UF ., _=PP5V_S5_P5VSUSFET ~
fe# st pavsss EN L ATk eavsss S8 T CHANNEL P- TYPE 8V/ 5V O\ - =PpPsV SUS FET
o rmy=P3vess EN | o 1, RDS( ON) 31 nthm @. 8V 1271
o 1o 1R7842 C7841 ¢ T
& LOADI NG 1.608 A (EDP) Q7822 220K 0-033(F 2 5V SUS FET
1 SSMBNS7FEAPE 50w L o
SOT563 2201 Rz%%b C7840 MOSFET Si A427
0. 01UF
s P5VSUS EN L 19 P5VSUS_SS 1]]2 CHANNEL P-TYPE 12V/ 8V
o o r—=P5V_3V3_SUS| %W Jobs RDS( ON) 29 nOhm @. 5V
1 G LOADI NG 1007 mA ( EDP)
, _=PP1V5_S3 P1V5S3RS0 FET 5 OV SO FET %7%8%
, =PP5V_S5_P1V5DDRFET
TPcP810z =PP5V_S0_FET
C7801 i o 23V1K- SM —
0. 1UF
2o - ,_=PP5V_S3_P5VSOFET d 1] -
a2 VT APN 37650928 | S—— 5.0V S0 FET
LJ7801 s 1R 62
= SLG5AP020 CRI TI CAL 0 0C33,836Ui|:‘ : e MOSFET TPCPE102
2 rmy—PLV5CPU EN 2 |on C;—ID"EINCAL 05 R7801 %\%(2)1 i 2ow ' tow =T i CHANNEL P- TYPE
NO STUFE Sgsron a4 W 4\ 9 mm3514SDC 2201 R7860 o (6:7081?19 RDS( ON) 18 MOHM @. 5V
0o . s PLVSSOFET_GATE 5%, P1VSSOFET_GATE R e P5VOS0_EN L . 0K | P5V0SO_SS s LoADI NG 1.678 A (EDP)
4.7k — pg_8 402 123 R7850 o I
o GB0 I \ 44 PP1V5_S3RSO_FET R 1,An 2 =PP1V5_S3RSO_FET, - =
603 [ e 1w Q7802 B3
%ULEF SSMBN37FEAPE
= 5|G S
P1V5S3RS0_RAMP_DChG, =
s o D P5VS0_EN
1.5V S3/ S0 FET
MOSFET PQFN2X2
CHANNEL N TYPE
RDS( ON) 9.4 nChm @. 5V
LOADI NG 5 A (EDP)
SYNC MASTER=K78 M._B SYNC DATE=01/10/201
e
Power FETs

TPTRE——Ts
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8

7

S5 Rai |

2

Enabl es & PGOOD

3.3V, 5V S3 ENABLE

<, =PP3V42_G3H PWRCTLI| nternal pull-ups 100K +/- 20%
R7941 State SMC_PM G2_ENABLEf PM SLP_S5_L PM SLP_S4_L PM SLP_S3_L Del ete R when pul | -down added to PCH page R7913
401 - CRITI CAL Run (S0 1 1 1 100120 17 O PMSLP S4 L o 1 2 Psvs3 EN — =P5VS3 EN 5
87? o/_: VDD 343S0% 1 1 O P3V3S5 EN n (S0 I I 5 MAKE_BASE=TRUE oM VAKE. BASE=TRUE = oD ©
VARE_BASE= TRUE Sleep (S3)
v _L =P3V3S5_ENm, R7910% #: o g
|: —= . Deep Sl sa 1 1 0 0 100K 1C7913
SL 2 § ep Sleep ($4) 23 PLACE EAFrwsfg- 16: 6nm *R7912 0, 068UF
Deep Sl eep (S5) 1 0 0 0 201p 9. 1K 2 ?IB:QM
- DR m\a.:—%? EN 645 NC NO STUFF o o o o ; How Hoow 02
= Battery OFf (G3Hot) M
... =PP3V3_S5_PWRCT 3 PRYSYIREG EN L L
Threshol d: ?? — =P5V3V3_REG 55 PLACE_NEAR=Q7812. 2: 6mm
DLY > 10 3.3V S4 ENABLE P3V3S3 EN =P3v3S3 EN
S5Pm DL 8 S5 PWRGD - VAKE_BASE=TRUE = oo
VARE—BASE=TRUEERD DDRREG_EN DDRREG EN -
[icz0a1 pompses e
S5_PWRGD (ol d name RSMRST_PVRGD) - - >SMC PLACE | ?E?g%—g 6mm fLec%gEfawsmz' 6mm ==USB PVR EN 5 59 40
gg“ CERM ) o SMC- - >PM_DSW_PWRGD — 0 a7F =
S B S ey
Delete R \A{)gghg || -down added to PCH page SO ENABLE oot R oot R
L 201 R7978 L
= e D PMSLP_S3_L , 100 , (PMSLP_S3 R L) PM_%%-R .
Y VAKE_BASE=TRUE
= R7979|  vibw
CPUVCORE ENABLE 100K 201 2 J R7986
R7974 Del ete R when pul | - down added to PCH page , ,5% 5 5:?}?87 2] R7981 R7988 5. 1K
62 52 41 25 23 LALL_GYS PWRGD 1 2 CPULM/P VR ON oy, 57 A, 5 20K 39K Show
1/523W PLACE_NEAR=U7400. 1: 5nm PLACE_NEAR=U1800. D4: 5mm 2’\6F1 1 20w 1 o zo’f
= %01 %01
1 — PLACE_NEAR=U7600. 3: 6mm | PLACE_NEAR=U7770. 3: 6mm PLACE_NEAR=U7720. 5: 6mm
= PLACE_NEAR-U7100. 15: 6
[PLACE_NEAR=U7400. 1: 5nm
2 NO STUFF \ — =
R7976 PLACE_NEAR=U7400. 1: 5mm Spl‘(\é?BS:gE:EPRLE — =P1VBSO EN o w0
NN R7975 1,-=PP3V42 GBH PVRCTL
1/5/ 52 55 CPLVCOL OB0_PGOCD 1 A 2 PM PEQIPVRER, 4 3.3V/ 5.0V Sus ENABLE |l R7931 4 S&K\é?BSAOSEE‘,r\‘RLE — =PI1VSS0 EN om0
201 1/2h§,_ow _
02 7 =PP3V3_S5_PWRCTL 10K =1V05_SO_LDO
1 5% 1—E@ 0
. ] =
PLACEiNEAR’WQA& 5924 33m2 s 2lohfFl)W %%UEEN CPUVCCI OS0 EI\@ 59
SO Rail PGOOD (BJT Version) 0. 1k, 5 R VE RS e =—=PVCCA EN__pon
6.3V ¢ CHER VERBwm, 53 -
XER 2 VCC
201
=PP3V3_S5_VMON U7940 SSI\%7K15FV PLACENEARLTT20. 5 6mm
= ' o SMC_BATLOW L: 100K pul | up on SMC page = a8 sco-vesw | F24 :LAC(;BAEU;OD e 1PLAC(;I%BAR§UIDD e 1PLAC(§BAR§U§M *m |1 c7986
- R7956" - - o SMC BATLOW L 1 |a K —L_0.470F == 0 47WF —L— 0. 470F gl
150K m— 1 S % S o 2 S e
N 3
1RS7K951 u 28\1,\12 ALL SYS PWRGD 20 25 41 52 62 ER Je¥ st —|_ G o T &R o T G o &5
1% y| 4 PM SUS_EN — =P5V 3v3 Sus
1/20w SOPGD_C NAKE. BASE=TRUE = SUS f8¥m e
R7953 7 I PM P SUs L 6 = 1
201 T = =
2 VMON 3V3 DIV 1 2 VMON Q2 BASE © < PLACE_NEAR=U1800. A15: 5 G\D VFRQ Low. Fix Frequency
5% 1 . X
156w Q7950 R7918 2 ) VFRQ Hi gh: Variabl e Frequency
M- 100K CHGR VF CGener ati on
7R 1195E ot s| | IS | ASMCCD179 Del ete R wigfil | -down ladded £0 POH pagd R
1/ 2 L -
i R7954 N8 || |Preoierm-8 R7817 L
L 62 7 =PP1V5_S3RSO_VMON 1 2 VMON_Q3_BASE = LAAA 2
= PPLVS_S3RSO vZBw N2 CRI Ti|cAL ) yFw
—
201 1 - 201 3. 3V SUS Det ect
R7955 \ —ppP =
o op1vos s et ASK 2 wven on Base . _=PP3V3_ S5 _PWRCTL =PP3V3_SUS_PWRCTL
A © 35352809 PLACE_NEAR=U7930. 6: 2. 3mm
uh%ow SOPGD BJT_GND R M)nstg f c7931 12ns 930
201 Wbrst-Case Threshol ds: hse Ln 0.1UF
@ 0. XXV R7957! tugreﬂoﬁg P LBy 68
@3: 0. 640V 105% CRI Tl CAL o
3.3V w Divider: 2.345V Yo Vo)
. 2
Q4 0.660V 62 7 _=PP3V3 SUS PWRCTL SISENSE |J793( RESET* 7
= TPS3808G33DBVRGA
. —peava_so_ . s4_peoon, craler SR | KIS PM_RSMRST_L goes to UL800. C21
SO Rail PGOOD Circuitry R7967"
10K 1 o 1
(I'SL Version in devel opnent) o stuer V20w %2;0%%% V\L\ﬁ\hl\r Er}asgl S& ..(A"’Peg,\sra\?t&'&?.ﬂc. [l "s0"))
. P1V5S0_PGOOD f r om U7710 R7968 2012 X6 NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR EN signal .
Thr eshol ds: cPU MvP_AXG PaooD 1 AR 2 NO STUEF
VDD 2.734V-3. 010V 7 MDA NN
5%
V2MON: 2. 815V- 3. 099V 1 20W R7966
V3BMON: 0. 572V- 0. 630V VB0 PGEOD %100, = PMMLANEN L g
VAMON: 0. 572V- 0. 630V T A A% 925
B R7965 S ° 2N7002D)
~ s> 7 =PP3V3 SO yNON “ L 100 M 2!\17002?2/\/9)%% 2 Unused fet
, =PP5V_SO_VNON sop s @M\/EH SOT-'363 [ NC 5
Sopaoop_| st 7| SEELA-SIEEINE L G7960 “4EWR7901 + 10 [y AP_PWR_EN 2\o| {4 g
R79601 ,Sz | - 0@9'_:: ss [TR)-E5YS3 PGOD 1 2 1 (AC_EN L) &
6. 04K PPEEB/0H sopeood st G2V 2 NN 5%
11200 10K & R7972% 201 VDD Uﬁw R7964 AC EN L
M, u Zéi\‘? 6. Oﬂf 60 o s D CPUVCCI 080 PGOOD 0 1 2100 DP S4 Power Enabl e 9;92 SYNCII !\iltSTEF\EK78 M._B SYNC DATE=01/10/201
201, 1/ 20W R7963 5% 2N7002DW [X- G
i I SL880421 RTEZ N . Fises v Zbw o SV S4 VAKESRC EN = . QP2 | Power Control 1/ ENABLE
SoPGoop,| sL PR VU 3 vanoncr 1 AL R e 59 = I R - - Rbfbigi G 051- 8870 | D
-1 P1V5_DI V_VI 5 |vamon 1720w % d} le Inc. -
R79165]ksopcﬁ§87|1siL <op ..Eéamﬁ_muwmiwwcﬁopm ! Spsr |8 AH-SYS- R Pt PSOC USB Power Enabl e @2 a1 v 201 ® App 3 13.0
o 2 . -
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CHECK | F LVDS_| G_PANEL_PWR GLI TCHES ON POVER

7

=PP3V3 S5 LCD

° ID—LCD |G PR EN

R9014*

5%
1/ 20W
M

201,

Pul | -ups on panel side,

66 6 _PPVOUT SW LCDBKLT

LCD Connect or

I nt er nal

DP Connector: 518S0787

CRI Tl CAL
J9000

LED Backlight I/F

2N

N\

Di spl ayPort I/F

Rggﬁl 4.7 kChmto 3.3V —
45 ¢ry—=12C TCON SDA 1 2 ¢ 1 2C TCON SDA R o
2
5%
y 20w NC>(—3 _g
feseisd
NCx—-0
ETURN
R9062 LED_RETURN 6 o
0 LED RETURN 5 15
" =1 2C TCON SCL 1 2 6 12C T SCL LED RETURN 4 tlo
120w LED RETURN 3 DN
UP 201 LED RETURN 2 ELH I
LED RETURN 1 ulg
12
NCX—-0
R9060 ulg
CRI Tl CAL 0 14
eD 2 s DP I NT_HPD CONN
U9000 > o2 LML H \ T
120w
HaE i L9004 : el
ON FERR- 120- OHM 1. 5A 201 vlg
B | A B s PP3V3 SW LCD 18
VI N_1 VOUT_1 PP3V3 SW LCD UF M N_LT NE_W DTH-0. 30 VI o
M N-RECKW BTH=0: 20 M 0402-LF M NCNEGKW DTH-0. 20 MA DY
VI N_2 VouT_2, VOLTAGES3. 3V 015 * T VOLTAGE-3. 3V w0
1000PF 21
G THRM 9024 P 100K 6 DP INT AUX CH C N o
0. 1UF v, U20w s DP INT AUX CHC P 2] o
o ]
1 C9012 70 gy DP_INT_AUX_CH N L I I 2 (DP_INT_AUX_CH G N) 201 , %01 =14
0. 1UF —— —— TouF s DP_INT_ M._F P<0> LN DY
% o I 9025 = < DP INT M_F N<q 519
T e 0w =
603
70 o¢Bry—DP L NT_AUX CH P 1”? (DP_INT_AUX_CH C P) . DP INT M. F P<1 27 g
1o s DP INT M. F N<l L D
£ 3 29
= @020 o B L iy 2 1o
P ) R9 o
e
00 DP_INT_ M. P<0> H ! 1M 1M _—
10% 2% 5°/u2 33
16V 9021 120w 1/ 20W o
jart i 0. 1UF 201, |,201 *1o
70 9 DB LNT_M._N<0> B r LAPE NEAR=29000. 24 1mm =15
I I 36
10% 37 0
16V
C9022 ¥R e = 1°
0. 1UF 201 5
0 rEy—DP INT M. P<1> 1Hz X j: 5
O
i 9023 Z7S DS
x5 G 0. 1F
700 (DR LNT M. Nel> 1”2 | S
v R9050°* *RO080 PLACE NEfR=9000. 3: 2rm
X5R CERM 100K 100K C9017 ¢
0201 5% 5%
11200 120w
M
201 201

2

2

I SYNC

MASTER=K78 M.B

SYNC _DATE=02/ 10/ 2011
—

TTILE

I nt er nal

Di spl ayPort Connect or

s g emieiay
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gaobo
铅笔


4

2

o D T29 A BIAS R2DPO

o D8 BXTA L C o 09300 .|| b BA M Peos o — T29 A Hi gh- Speed Si gnal s
0.10F | [gFmev oot (C9370/ C9371) 9370 1 ||:
i X5R- CERM 72 20 (OO} T29 D2R N<O> 0. 470 1T 0 v L T29 D2R C P<0> ames
70 o [Ty DP_EXTA M. C N<0> €930 : I I DPEXTAM N<0» 64 70 72 3 (o129 D2R P<0> 37 L. s T29 D2R C N<O> oy o5 2
0. 1UF X5R- CERM ! | ! GND_VQ D=TRUE D9364
0. 47UF 20y RO372 i A N 2 o D Va TR (D9364. 2)
70 s rEy—DP_EXTA M. C P<1> 9302 | |- DP EXTA M. P<1> . (C9372.2) @o vap-TRE 20 1. 5K W )
0.1uF | [ ey ot 72 || L9 D9372 N T29: TX 0
DP_EXTA M. C N<1> C9303 | ] - DP_EXTA M. N<1> ¢ Tig ED g N<8> 047 1TERd, . R DASO- O2LRH e A M e oD = 72
70 5 [T : z 64 70 72 34 T D C P<0> . 72 T29 R2D N<O> T29DPA N<
0. 10r | % _Tev oaon Iﬂﬂ_‘| % 2 2D N<0> %Z%ZLF\H 1 2 - c 9 M._C N<O> ooy o5 72
o B 7
(C9373. 2) O AT va e R LK 0w D9365 N GND_VOl DTRUE (D9372/ D9373)
08 DP_EXTA M. C P<2> 9304 | |= DP EXTA M. P<2> T2 i gnal r B 7 V201 : 2 G\D_VOl D=TRUE (D9365. 2)
o 0.10F | [y ot " 9 signals are » [D—T29_A Bl AS RDNO s oo ety R 4 o
VO D=Ti
70 s DB EXTA M. C Ne2> 9305 I I : DP_EXTA M. N<2> ot 70 PI'N-swapped after AC T29 Path (Al 4 Ds) R9374 1 5K LAAA 2
10% 16V 0201 . T29 A BIAS R2DP1 " . - =
o.aur g caps to inprove |ayout. O =A== ————— Biasing 09372/ D373 S1 GNAL_WCDEL=T20P1 N RO375 L 5K innn 2 W ee
GND_VQ D=TRUE % S| GNAL_MODEL =| % =
o [_DP_EXTA M__C P<3> 9306 | |= DP EXTA M_ P<3> oo 93807 9381 9380 1 |: ppaeaEIse SepaLmEeTY GPYaeTIE Wt =
| Mo 1ov om0 T29 DPR N<1> ( )
0. 1UF X5R. CERM 72 34 0T} a7or 11 2o av 1 T29 D2R C P<l> ames
0 o rEy—DPEXTA M._C N<3> 9307  : || DP_EXTA M _N<3> 6 70 72 o qoon—129 DR P<l> | C9381 L R T29 2R C N<l> I s 7
010 | Mo o oo =PP3V3 SO DPSDRVA 764 il @D va p-TRE D9360
. ok RO309 AN | 0. 47UF o X"SVR . R9382 1 MY L 2 @D VOl D=TRUE (D9360. 2)
™ i izw (09383. 2) oA o 20 1.5K o BARGO- 02LRH | /] TP 27
i
) . 2 N R SIG\V-\L L) ENPTV D9382 N T29: TX 1
70 6By DP_EXTA AUXCH C P 9308 || N - DP_EXTA AUXCH P 64 70 72 3 [TEy—T29 R2D C N<1> M“—| S0V 72 T29 R2D P<1> BAR90- 02LRH TSP 27 T29DPA M. C P<2> o5 72
0.10F |10y T29 R2D C P<1> 0. 47UF CERMXER L =D
72 31 TRy 9383 . ||. 72 T29 R2D N<1> D9383 T29DPA M. C N<2> oD = 72
0 DP _EXTA AUXCH C N C9309 e DP_EXTA AUXCH N 70 GD_VO D=TRUE : 2 b
Va:im 0% W BAR90- 02LRH TSP 2T
o 10r | 1w _iev %an 0. 47UF EEANE 1.5K 1 > D VOl Do TRUE (D9382/ D9383)
. . XsR- R9308 . ) R9308/ RI309 mmi ntain bias on C9308/ C9309 RO354 30 . 5 (C9383. 2) GND_VQ D=TRUE 201 5% 1/ 20W D9361 1 2 5
If GPU uses common pins for AUX_CH 1M/\/\/\/ 5% 720w to prevent spikes when U9310 AUXDDC_OFF 5% 17 20W AA%Y, ’ R9383 M 20t Wﬁw GND_VQ D=TRUE (De3el. 2
and DDC, alias nets together at GPU. s 2o J_ transitions fromhigh to |ow s o 1 129 A B AS R2DML s - = Y CRITI CAL aa- O oE
= R9353 RO384 1.5K LAAAZ
270 9364 1] 2 (Al 4 Ds) GND_VOl D=TRUE 5% 1/ 20W
o 72 DP_SDRVA M._R P<0> 0. 220F ” g“ v 72 DP_SDRVA M. P<0> SI GNAL_MODEL=T29P1 N R9385 1.5K IAANZ M 201
S er ) E 72 DP_SDRVA M._R N<O> 9365 72 DP_SDRVA M. N<O> (D9382/ DV383) ol LW =
u 20% 6.3V S| GNAL_MODEL=EMPTY
_pp: DPSDRVA Df A p Dri ver 0. 22UF - s vzm 9362
67 3V3 SO DPS ozt (D9360/ DO361) o n oA N -
’ T 5% 1/ 20W NV » 172 DP_SDRVA M. R P<2> 9360 |Wl 7> DP_SDRVA M. P<2> . . VOLTAGESS. 3V 201 ME 5% 1/ 20W
o 0. 22UF o201 DP Pat h Bi asi ng
C9310 * 1 Co311 1 C9312 72 DP_SDRVA M. R N<2> 9361 72 DP_SDRVA M. N<2> RI366 . cumecsner si2m
|—| |—| 51
2. 2UF o010k —L o
o m— Qo F als RO351 20 AANE o.z20r 1130 & RO361 1.5k inpn 2 | e RN
RV 2 LY 2 1V z 'R9352 5% 1720w 201 M 5%  1/20W
PS8301 | 2C Addr esses: 402 LF 0201 0201 DD JAA s 7 _=PP3V3 SO DPSDRVA R9360 1.5k LAANZ NF 0 Lace_nesreco3e1. 1: 2 R953163
U9310 ?7“20\/\/ i‘/}:/n llzggwﬁ DP_A BIAS N O 2 1
Al A0 Addr (WR) M R9365 1.5K 1 2 VOLTAGES3. 3V
0 0 0x96/0x97 £ PSSBOITQ;ILMOGTR-AZ , so1 o359 AN O 201 W bw 120w
0 1 0xB6/0xB7 TUF —— R9364 1.5K 1 2 PLAGE_NEAR=CS361. 1 2m
1 0 0x04/0x95 70 64 _DP_EXTA_M._P<0> 1|INDOP  CRITICAL OUT_DOP| 30 1z DP_SDRVA M._C P<0> ° ;Léz"—— CRITI CAL VW W R953167
DP. 2 2 DP_A BIAS P O 1
1 1 OxB4/OxBS5 oo EXTA M._N<O= I'N_DON OUT_BON_27_zz Db SDRVA M. C N=O=> o U9359 =
9363 :||: ALVCLGDA0BOCK 201 W 5% 120w
Note: Cther Parade o s DP EXTA M. P<i> IN_DLP CUT_DILP| 28 12 DP SDRVA M. C P<l> i o 1M e o _DP_A PWRDWN : " DP A BIAS
) DP_EXTA M. N<1> 5 ouT 27 DRV, . R CERM
devi ces use 96/B6, oo INDIN bt 2 P SDRVA M. C Nel> 1L__C9362 N e
so only 94/B4 are 70 64 _DP_EXTA M. P<2> 7| N 2P OUT_D2P|_25 7 DP SDRVA M. C P<2> 0.10F 1Tk Ay o | )F)/ A W d
used for this part. 70 6a _DP_EXTA M. N<2> 8 I N_D2N QUT_D2N|_24 72 DP SDRVA M. C N<2> I C supports input T29 LO Spee MJX
ppgp—— 70 6s _DP_EXTA M P<3> o |i N D3P oUT_Dep|_22 72 DP SDRVA M. C P<3> f C93i7lup - I I st S high while vec = OV. = o5 o _PP3V3 SW DPAPWR
. ok ceR
Ro311‘| ['Ro310 o oo DR EXTA M Rz o OUT_D3N 22 72 P SDRVA M. C Ns32 9366 .|| Mist be 3.3V DP A port power :
i i s DB EXTA DOC OLK 14 1 N_soL AG_AUXP|_20_12 DP_SDRVA AUXCH C P 0. 108 1 [0 v oo
11200 Zeow o B> DP_EXTA_DDC_DATA 13 || N_SDA AC_AUXN|_1° 72 DP_SDRVA_AUXCH C N
I P 70 64 _DP_EXTA_Al P 16 || N_AUXP QUT_AUXP_SCL| 18 (DP_SDRVA_AUXCH P) AUXCH Snoop Port, R
70 64 _DP_EXTA AUXCH N 15 || N_AUXN OUT_AUXN_SDAl_'7__(DP_SDRVA AUXCH N) Zse.d byt PSB301 DP_SDRVA M. N<3 31 o509
N uring training. 72 > DO+A VDD 100K
5?312 » @o—DP_EXTA HPD s |i N HPD (1Pp  OUT_HPDL_3.__(DP_SDRVA HPD) 9369 .|| 2 DP SDRVA M. P<3> 30 Im-A  U9390 120w
5% M
irzow DPSDRVA | 2C CTL EN 26 1| 2C_CTL_EN (1ry cA DETL %2 DP A cA DET - 0.10F | gR sy b 2 DP SDRVA M. N<1> 27 |pgin P! 3\4'23"3212 220t =
220 DPSDRVA | 2C_ADDRO 36 || 2¢_ADDRO (1 Py D 19368 - I I e T 12 DP SDRVA M. P<1> 26 Ip1-A po+ L T29DPA M. N<3> o o5 72
~ C1UF :
DPSDRVA | 2C_ADDRL 35 || 2C_ADDRL (10 CEXT|_!!  DPSDRVA CEXT 0. 1u xR 72 DP_SDRVA AUXCH P 19 |aux+A 0o- T290PA_M._P<3> BD ©5 72
" 1 2C DPSDRVA s s oL PLACE_NEAR=US310. 11: 2 72 DP_SDRVA AUXCH N 18 |aux- A T CAL T29: Unused
- » C9319 *
4By = 2C DPSDRVA SDA 37 |SDA_CTL > UF DP_SDRVA HPD 17 |WPD A D1+ 4 T29DPA M. N<1> Va:m SR
R9390 DPSDRVA REXT 12 |REXT 6;33“ ) , p1-| 5 T29DPA M. P<1> o 72
® 60 s T29 A _RSVD N 5_lpo+B T29: LSX_A_R2P/ P2R
25 16 DP_AUXCH ISOL 1 2 DP_AUXCH 1SOL R 39| AUXDDC_CFF (1 PD) o 65 T29 A RSVD P 24 |xo-8 o LoARH (7
5% — 6
1/ 20W 34 |PD (1rp) = 23 AUX+H DP A EXT AUXCH P D o5 72
et . . (T29_A_L SX_P2R) D1+B
201 R9392 R9393 > AUX- | 7 DP_A EXT AUXCH N 65 72
(T29_A_L SX_R2P) D1-B <D
D __THVPAD 51 51 i T29: RX_1 Bias Sink
DP_A PWRDWN R 18 < 120w T29 D2R1 Bl ASP 15 |aux+B
- Pfgg‘élp:ff Lg;ﬁ'ga' - , 201 T29 D2RL Bl ASN 1‘; AUX- B HPD_8 DP_A EXT _HPD a2 o
D . ~ - n % HPD_B
R931% ?99%]‘%9 pin. Okay to drive this = R9397 Ne N 'R9398
5% 19 pin even when VCC=0V per PO r t A I\/CLJ %ulf 6 _DP_A PVWRDWN 10 |sgL %u(/)nOK
e o Parade (pin is 5V-tolerant). o 2 LOsPort A y2ow
- e (p s ol erant) Ve os a8 129 A BIAS 32 |aux_SEL
2 PP3V3 SW DPA 201 11 HPDisEL H =Port B 2 201
N PVR [EEN
oo et Must be 3.3V DP A port power
L o CBTLO4DPO81 (353S3151) and L
i PI 3VEDP212 (353S3055) are THVPAD GND
of _i EQPUEO B SQPLJE]. R9338" - footprint-conpatible parts with D
CRI TI CAL VoD OM T_TABLE 10% 10% 10K similar pinouts. NXP uses pin
- SR cerm 120w 10 for M. and HPD, Pericom uses
u9330 0201 201, pin 10 for M. and pin 11 for HPD. £
LPC1112A L =
HVGFN25
e A o DPAO“ET—Q.—:RESEW Pl C0_0 ! R/ Pl OL_0/ AD1 [-16 gu TigDPA CONFI GL RC Vano I Ro334 Note: 9390 M./HPD defaults to T29 node so that DP/T29
64 WRDWN 17 T. . .
- 29 LSEoeom = - Pl C0_1/ CLKOUT R/ Pl O1_1/ AD2 " .= ngDiAH\C/O;‘lT ;':‘2 RC Yany B 10K Di spl ay can detect host T29 support using |2C
PI O0_2/ SSEL/ CT16B0_CAPO R/ Pl O1_2/ AD3 - T29 A HV_EN oo 36 &5 pul | -ups on M.<3>. 9390 AUX defaults to DP node
" —1 2C T29AMCU SCL Pl QO 4/ SCL(D (1P SWDI O/ PI OL_3/ AD4 :: - ;igAAEﬁ /:PD';R o o hegause 100 opm gul | -downs woul d defeat DP Sink's
Z — -
s =1 2C T29AMCU SDA s |p1 co_s/ Spa(™ PI OL_4/ ADS/ WAKEUP - 42 64 20
=T29_WAKE_L: o) 129DPA HPD g  10lp 00 6/SCK Pl OL_6/ RXD|-22_qgpu. T29 A LSX P2R P2R = Plug to Receptacle
Desktops use PCle WAKE# e ea E: /CSEIE<A§> LL1PI C0_7/ CTS# PI OL_7/ TXD[-24—wip: Eg /:s;leQP ReP = Receptacle to Plug ACASIERioL e SYNC DATE=12/ 13/ 2014
Mobi | es use S4 WAKE# QUL L0 ge—12{PI OD_8/ M SO/ CT16BO_MATO Pl OL_8/ CT16B1_CAPO (- g = Yanu B2 1 i
- w T29 LSCE<1> 12| by Co_6/ MDSI / CT16B0_NATL e 'R9339 Di spl ayPort/ T29 A MJXi ng
17 om—=T29 WAKE L . @=—L|SWCLK/ Pl O0_10/ SCK/ CT16BO_MAT2 (cD) : M A
- T20 Moo TN L Y e il AL L 0x26/ 0x27 (W / Rd) w o Appl e | nc 051 8870
S ¢ ~ Vss PAD 'R9335 ‘R9336 " )
I q 4 EN B ’ = 3.13.0
irzow irzow NOTI CE OF PROPRI ETARY PROPERTY:
, 201 5 201 = THE | r\FO:eMA | ON_CONTAI NED HEREIN | S THE
PROPRI ETARY P ERTY _OF_APPLE CO\IPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
64 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 93 OF 109
R9330 provides pads for programm ng/debug of MCU, please nmake accessible. I NOT TO REPRODUCE OR OOPY I T
’ N h X 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE
If project has space for 10-pin programmng header it should be used. |V ALL RI GHTS RESERVED R PART 64 OF 75
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8 7 6 5 4 3 2 1
3. 3V/ HV Power MUX

CRI Tl CAL
PP3V3_SW DPAPVR D9425 CRITI CAL
* AN LINE WDTH=0. 38 W POVERDI - 123 DP_PWR nust be S4/S5 to support
Valrhaes sy o 20 Sl 8409D8: 211 wake from T29 devi ces.
. Vds(max): - 30V ~ U480 ~
h TPS20650BV =PP3V3 S4 DPAPVRSW ;
Port A HV Power W t C Vas(mex): + - 12V S NS
ol Mn e Vgs(th): -1.4v CRITI CAL T !
Nomi nal . Rds(on): 65nChm @ 2. 5V Vgs 425 oo s 0 _T29 A HV_EN 3 4o EN_4 =DPAPWRSW EN am e
IFLT ~ 885mA  876mA  894mA (*) ld(max) . 3. 7A @70C 840908 o
ILIM  935mA  925mA 1A (*) BA >
TFLT 18.3ns 13.4ns  26.7ns 3. 3V/ HV MUXed L CRI TI CAL CRI TI CAL
TSD 470ms 2358 724ns . - C9486 ! + C9485 C9481 * 1 C9480 .|* C9487
; _=PPHV_SW DPAPVWRSW . SN1010017 1ouF —— L 0T 10 0.10F —— — 22F 2L T00UF
CRI TI CAL (*) UW9410 tol erance unknown 20% —— —T— 10% —_ 2006
20V Max 2 10 9 .| Bl ocking FET, off TO 3.3V Al ways Sion 2 2 %E;R/,lcgw xwé%,\f 2 2 Z%?cg,ml 2 83V ot
N 3| [VIN Ve 11 WTMESWKA“% CRI Tl CAL R9425 when Source >3.4V 603 CASE- B2- S
Ro416 €9410 * 4 12 MR TEGC oo 2 Do410 e 47K or HV_EN high L
47%% O e 10 1 CO411" D R9427! Ro424 v B ' 'R9426 R9430 T29 A BIAS
10% =T — 64 8
1/ 20W 0. 1UF K 1K 4. 7K 65
w2 SN1010017 — 1% LT 100K g **'2|  DPAPWRSW P3V3_ON_L C s
2012 603-1 PN 2 on STPS2L30AF 1120w o Ve Ve CRITICAL |3 1 C9435
DPAPWRSW HVEN L R 16{en FLT*15 5031 TP DPAPVRSWEFLT L 201, : 424 0. 47UF 220 2% T 0. 1UF
TPU- Vieak! ) DPAPVWR ON L ¢ C9 1]z DPAPVIRSW P3V3 ON s oot o i
i~ 7 DP; WILIM
RTRY: el APVRS) DPAPVRSW VREF 402}0!/(01?\»365»2 U9435 2 er oo
DPAPVWRSW CT 9lcr I FLT 8 DPAPWRSW | FLT o o 9436 1 ZXRED60A
GND  THRM R9428* @430 3 s Q430 4 FB
1OR9412 NS Ro410'| ['RO411 21. 5K DPAPVIRSW HV_DET_R_L SSVBN37FEAPE : '_;: SSMONS7FEAPE PGND__GND
"~ < SOT563 OT5
A== 100K 210K 1200 N 1 2
?/%ww 125 il%zow iy R9429 Q424 4 [ t—| L DPAPWRSW ON_C L
b NE W ? 3| CRITI CAL 4. 7K MVDT3946X 5 X
2 201, 2201 T Sow SoT363 s[G7 S[; nElEE R9437
CT> <RFLT: <RLI M> = ot S 3 82 L
9426 22 o = N b =
— ZXREO60A HV DET L g
IFLT = 200k / RFLT = 885mA = 9426 : sorsss |, | gre—DRARMRSW L wip
R FH
A ILIM= 201k / RLIM = 935mA R = [ oo Pan . gg;ﬁ NO_STIEE
Dfs 2 2 DPAPWRSW NPN E
S vESH I; TFLT = CCT * 38900 R o 2 ' o 1uF L 100K
= CCT * o R9433'| |'R9432 20w
= TsD = 100000 @419 by 220 10K 201,
it Bl eed Resi st or : DESsDOWw = Ro418 20w 20w T29 A HV EN 46 04 o5 DPAPVR FB DIV .
.[G sk eeder es| sto SOT- 563 1 1K 2 DPAPVRSW HV_DET 201 201
2.5V / 249 ohm = 10mA s DPAPVR BLDR B - AAAY 2 2
1 P = ~27nW ZXREO60A REF range: 0.595-0. 605V (0. 600V noni nal ) 1/52"/3W R94361
= R9419 B Grcuit threshol d range: 3.363-3.439V (3.395V nominal) e 24. 8K
™
L AR o oPAPWR BLDR E B = w2
™ N_LI NE_WW DTH=0.20 W7 "
o M NNECK_W DTH=0. 20 MM D @419 201,
MF
= & e L9400 D spl ayPort/ T29 A Connect or
SOT- 563 —
G = FERR- 120- OHM 3A =
T29 A HV EN 2
55 64 36 [TR)—129 1 | PP3V3RHV SW DPAPWR UE Y Y Y L PP3V3RHV_SW DPAPVR _
Note: Bl eeder active when M N-RESKW BTEED: 20w 0603 M NCKLhE-W oTeo. 38 Gircuit threshol d range: 2.877-2.941V (2.903V nonminal)
DPAPWRSW HV_DET i s 9400 1| vaTAsE=TsY VOLTAGE=T5V 9405
soamT20 ABlAS  C9490 H GH and T29_A HV_EN S 0. 01UF —— aova o P R9405
0. 1UF is Low 1 W GND_DPACONN 1 1]]2 oD DPAL RANN 2 GND_VOl D=TRUE
— |_l 4 ANV B W Ve I
10% 1 VOLTAGE=0! 6.3V NF I
S = = = T29 Dir P DT CRITI CAL DP DT T29EH r 261 o.470r | [ 2%, v, L T20DPA M. C P<0> am e =
o 0 - @12 T29DPA M. P<0> o471 .|| i TeopPA ML C Neo> am e
72 64 T29_D2R C P<0> - - - - |
<< - _ - @72 T29DPA M. N<O> é 0% AV
pl K78 a7 1
PLACE_NEAR=C9490. 1: 2mm 72 61 (OOT} T29 D2R C N<O> = <= RETH = = 0. cER R 1
1R9490 @D VAl D=TRUE @D val D=TRUE T20: TX.0
51 RO494* *R9495 /
20w 1K 1K 9406 R9406
i n3 T , . aovaome 0. LUF 4
201 vy o OHOT_PLUG DETECT ~ GNDO~— GND DPACONN 7 1 || 2GND DPA7 R1 2
4
T29 A BIAS R s 212 2200 OCONFI GL M._LANEOP O N NRECW DTED. 30 MA 10be 5%
VOLTAGE=3. 3V SI GNAL_MODEL=EMPTY SI GNAL_MODEL=EMPTY 6 OCONFI &2 M._LANEON O 5 VOLTAGE=0V 6%9 120
1 - 7 XoR 201
12 OG\D GND O 9 - - = T29DPA M. P<1> Yan LRC
72 6a T29DPA_M._P<3> — - OM_LANE3P  M__LANEIP O o= o=
T29 A BIAS D2RP1 D 12 11 Pl - T29DPA M. N<1> D o 72
¢ 72 o1 By T29DPA M. N<3> = - " OM._LANE3N  M__LANEINO 5 .- -
o (129 A BI AS D2RNL T29: Unused 6 O G\D G\NDO 15 T29: LSX_R2P/ P2R (P/ N)
S| GNAL_ MODEL=EMPTY | O AUX_CHP M__LANE2P O 17
CRITI CAL ;2 O AUX_CHN M._LANE2N O~
1 1 L9498 O DP_PWR RETURN O
Rgggz?( ZRQZAE(QQ S| GNAL_MODEL=EMPTY 650NH- 5% 0. 430VA- 0. 0520HM _ GND_VO D=TRUE
. ; @0 va p=TRUE (Both C's)
SI GNAL_MODEL=EMPTY 1120w g 320w 2 m ’ \ SHIELD PINS J 9472 L
201 , 5201 U 09498 SI GNAL_MODEL=T29PI N 0603 bt~ ook L 0. a70F Il 2%, v 1 TiZDPA l\’\:LL g z:§> O o4 72
@O_va D=TRE &0 va ceR T290PA N
- : 2 2 72 T29DPA _D2R1_AUXCH P - pranr - - 72 T29DPA_M._P<2> 9473 N II N 201 | ) o4 72
72 01 (oom—T29_D2R C P<1> BAR90- 0ZLRH TSP 27 o= G o 72 T2ODPA M. N<2> | 20w v
2 o0 Y129 D2R C Nel> D9499 X ) 72 T29DPA D2R1 AUXCH N - i - - 0. 47UF Sonss
‘WD'W‘ oRTICAL RO402 _L T29: TX1 ND_VOl D=TRUE
CRITI CAL = )
@b va DTRUE 650NH- 5% 0. 430MA- 0. 052CHM AR\ 2 T29DPA HPD R L9408 1RO473
SI GNAL. VODEL=T29PI N FERR- 120- OHM 3A 470K e
(Both L's) s (Y Y Y Lt 5% o7
0603 GOV D=TRUE R R9401 GND DPACONN 19 el mz— 1/ 20w
72 6By DP_A EXT_AUXCH P SI GNAL_MODEL=EMPTY 201 > M N-RECK-W BTHE. 50 M 0603 .
DPACONN 20 RC 1 2 VOLTAGE=0V
72 64 B DP_A EXT AUXCH N M N_LINE_W DTH=0. 38 MV
M NNECK_W DTH=0. 20 MM 5% R9408 L
VoL TAGE- TV 120w o )
C9498 * 1 C9499 o LANA 2 470k R's for ESD protection
S0PF —— —— 30PF C9402 * 1 C9401 5% on AC-coupl ed signals.
50V 50V 0. 01UF —— 0. 01UF 1/ 20W £
CERM 2 2 CERM 10% =T 10% 2?\6F1
02 0z ok 2 2 Som
05 0
o1 (OO}—1290PA HPD ISYNC MASTER=K78_M.B SYNC _DATE=12/ 07/ 201
o (T} T29DPA CONFI GL_RC DP Source nust pull N TILE
down HPD input with R9441 Di Spl ayPOft/T29 A Connect or
o (Qgm—T29DPA CONFI G2 RC . 100K S aNem e
greater than or equal oW B2/ e
A A to 100K (DPv1.1a). i Appl e Inc 051-8870
Ro452 R9451 9494 1 1 C9495 2 o : v 13 0
330PF —— —— 330PF Sink HPD range: . .
50 5% = == 3%
120w 12w 7 . 16 Hgh: 2.0 - 5.0V = NOTI CE OF PROPRI ETARY PROPERTY:
201 201 201 201 - B
: ow. 0 - 0.8V FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG 94 109
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE ‘ F

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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PPBUS SO LCDBKLT FET
MOSFET FDOS38APZ
CHANNEL P-TYPE
RDS( ON) 43 nChm @. 5V
ORITICAL
Q706 LOADI NG 0.65 A (EDP)
FOOR38ARZ_SBNS001
Ssore e PPBUS SW LCDBKLT PWR 8 66
F9700 TN LI RE W OTH-0. 4 rm
2 M N_NECK_W DTH=0. 25 mm THERE | S A SENSE RESI STOR BETVEEN
3AVP- 32V 467 VOLTAGES2. 6V
o PPBUS_SW LCDBKLT_PWR *C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
=PPBUS SO_LCDBKLT 1 2 PPBUS SO _LCDBKLT FUSED -
M N_LI NE_W DTH=0. 4 mm J_i = AND PPBUS_SW BKL *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
M N NEGC W DTH-0. 25 1
603 HE VOLTAGE=12. 6V hal ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST Cl RCUI T
BOTTOM ‘R9788 o782 * —
301K R p— N 7 _=PP5V_S0 BKL PLACE_NEAR=L9701. 2: 3mm
Vzow e CRI Tl CAL CRI Tl CAL
" L9701
Lo D9701
15UH 2. 8A Sop- 123
LCOBLT EN DY s _=PPBUS_SW BKL Y Y Y L PPBUS_SW LCDBKLT PWR _SW 1 N 2 PLACE_NEAR=LB701. AS: 3mm . PPVOUT _SW LCDBKLT. o o
CRITTCAL M N_LINE_W DTH=0. 5 MV I/L M N_LINE_W DTH=0. 5 MV
9712 19713 PI MBOS3T- SM M N_NECK_W DTH=0. 375 MV CRI TI CAL CRITICAL M N_NECK_W DTH=0. 375 MV
*R9789 VOLTAGES50V_ RB160M 60G 1 N VOLTAGE=50V
A 10UF 0. 1UF SWTCH NCDE-TRUE C9797 C9799
10% 10% = —— 10UF 10UF
e 25V, 25V T 10% 10%
1rzow X5R 2 2 XxsR 2 50V 2 50V
" 805 402 X5R X5R
L 1210-1 1210-1
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm
PLACE_NEAR=D9701. 2: Stm
LCDBKLT EN L
PLACE_NEAR=D9701. 2: 3nm
- PLACE_NEAR=U9701. D1: 5Snm
@707 C9710 *
SSVBNLSFEAPE 1UF ——
sorsea 10% ——
=, X720
6031 EY
vDDI PPVOUT_SW LCDBKLT FB 1 2
s ; _=PP3V3 SO BKL o VOLTAGE=50V 60
M N LINE_W DTH=0. 1 W PLACE_NEAR=C9797. 1: Stm
o [TR)— o0 BLT En PLACE_NEAR=US701. C4: 4mm M NNECK_W DTH=0. 1 M
Cc9711 1
0. 1UF ——
Ejgv T
X5R 2
201
25 [TR)—BKLT PLT RST L
3 a 3
VDDl O VLDO VI N
w9701
25- BUMP- M CRO
BKL VSYNC R 2 | vsyl w 0| BL e
SYNC ;\7? = BKLT: PROD
R9741 BKL_FLTR Z IFILTER N R9717
0 0
1 A10K BKL | SET B3 || SET 9 FBlAS PLACE_NEAR=U9701. ES: 10mm 1 2 LED RETURN 1 oD ¢ 5
5% g M NNEGCW BTHEG. 30" 5% M NNEGW BTHEG. 30"
2 = 2C BKL 1 SCL 1/ 20w BKL FSET B4 |pseTr - = 1/ 16w =
2 BorTaM - MEEE
R9757 BKL_SCL 03
K
0 S QUT1| E5  BKL | SENL BKLT: PROD
s =12C BKL 1 SDA 1 2 201 BKL SDA ™ | s5pa
AN\ QuT2| 5 BKL | SEN2 RO718
Addr: 0x58( W)/ 0x59( Rd) 5% AA s
1/ 20w BKL _PWM PWM QUT: BKL | SEN3 PLACE_NEAR=U9701. D5: 10mm 0
it LAAN A LED RETURN 2 o ¢
201 IAAN 22—t BKL EN a3 | EN ouT4| B3 BKL I SEMA M N LT NE_W BTFE0. 5 mm 5% M N_LINE_W DTH=0. 5_mm
s s _PPBUS SW LCDBKLT_PWR ouUTs| B2 BKL_| SENS M NNEGCWDTHE0. 20 mm 116w M NNEGCWDTHEO. 20 mm
RO731 TP _BKL FAULT S | FAULT BOTTOM MELF
200K 'R9715 [PLACE_SI DE=BOTTGW ouTe| EL__BKL | SEN6 402
1/ 20w 100K >z BKLT: PROD
2?1 ;7“20\/»/ 0w a O n
R9704 A (A R9719
LoD BKLT PV L. 330, 201 g g 28 PLACE_NEAR=US701. C5: 10mm 0,  LED RETURN 3 o
i oD
M N LI NE_W D0, 5 _mm M N_LINE_W DTH=0. 5 _mm
150w Fowne9. 62k Hy o1 - M NNECK_W DTH=0. 20 m 2 M N_NECK_W DTH=0. 20 m
i 1 C9704 = puTro. 8 g 2 sorrm ML
201 —L— 33pF see| spec for others 402
_: 5%, | _LED=20. 3mA BKLT: PRCD
- 1 1 1
i RO755 RO716 RO714 R9720
1 10K 90. 9K 18. 2K PLACE_NEAR=U9701. E3: 10mm A0, LED RETURN 4 o
= 1 20w 1/ 20W 1/ 20W PLACEMENT_NOTE=Keep away from noise nodes(E4, Al| A2,| B1, B2 pins) MN_LINE WDTH=0.5 nm M N_LI NE_W DTH=0. 5_nm jesng
'3 3 3 XWD710 M N_NECK_W DTH=0. 20 nm 1/5;/SDW M N_NECK_W DTH=0. 20 mm
5200 201, 2201 D7 sorrom R
402
GN\D BKL _SGND 1 582
M N_LINE_W DTH=0. 4 W BKLT: PROD
M N_NECK_W DTH=0. 2 WM
VOLTAGE=0V L R9721
PLACE_NEAR=U9701. E2: 10 0
| _LED=369/ Ri set = m LAAN2—LED RETURN & oo s
M N_LTNE_W DTFE0. 5 mm M N_LINE_W DTH=0. 5_mm
( EEPROM shoul d set EN_I _RES=1) M N_NECK_W DTH=0. 20 nm e M N_NECK_W DTH=0. 20 nm
BOTTOM VE-LF
202
BKLT: PROD
R9722
PLACE_NEAR=U9701. EL: 10mm .\ /vg/\/ . LED RETURN 6 o
M N_LINE_W DTTE0. 5 _mm M N_LINE_W DTH=0. 5_mm oD
M N_NECK_W DTH=0. 20 mm 1/5;/snw M N_NECK_W DTH=0. 20 nm
BOTTOM VE-LF
202
VBl qQry DESCRI PTI ON REFERENCE DE: CRI Tl CAL BOM OPTI ON
PART NU ER S S ISYNC MASTER=K78 M.B SYNC DATE=01/16/ 2011
1030198 3 RES, TH N FLIM 1/ 16W 10,2 GHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current MItE . K
) LCD Backl i ght Driver
10350198 3 RES, TH N FLIM 1/ 16W10.2 GHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG measur ement on LED strings. s g emieiay
d} Appl e Inc.
s en
S 3.13.0
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CPU Signal Constraints

CPU Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
cPU_s0S . =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM SE =STANDARD I
cPU_S5S . =55_OHM_SE =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

cPU_27Pas . =27P4_OHM_SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML
CPU_XDP_BPM Top, BOTTOM 100 ML 100 ML 100 ML 100 ML =STANDARD =STANDARD
CPU_XDP_BPM . =CPU_50S =CPU_50S =CPU_50S. =CPU_50S. =CPU_50S =CPU_50S

NOTE: CPU_XDP_BPM physi cal constraint is to prevent routing on outer |ayers

NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v e
cPU_AGTL . =STANDARD 2 cPU_AGTL Top, BOTTOM =2x_DI ELECTRI C 2
cPU_BM L . 8 ML 2
cPu_covp . 20 ML 2
cPuI TP . =2:1_SPACI NG 2
CPU_VCCSENSE . 25 ML 2

Mpst CPU signal's with inpedance requirements are 50-ohm singl e- ended

Some signals require 27.4-ohm singl e-ended i npedance.

SOURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7

PCl - Expr ess

SOURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7

PHYSI CAL_RULE_SET LAYER &L?A‘{{E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
POl E_85D . =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF o
CLK_PCI E_90D. . =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF ‘
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG we G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W G
PCIE . =3X_DI ELECTRI C 2 PCIE Top, BOTTOM =4X_DI ELECTRI C 2
aK_PCE . 20 ML 2

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PrvsI caL secine
CO—Dv_s2N PCIE_85D PO E DM _S2N_P<3: 0>
oM _s2n PCl E_85D PCIE DM _S2N N<3: 0>
oM s PCI E_85D PO E DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
CO—EDL_DATA PCIE_85D PCIE EDI _DATA P<7: 0>
[O—EDL_DATA PCI E_85D PO E FDI _DATA N<7: 0>
[ CPU 50S CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0>
i CcPU 508 CPU_AGTL FDI _| NT
O—CRU BECl CPU 50S PClE CPU_PECI
CO—BM.SYNC CPU 50S CPU_AGITL PM _SYNC
CO—BMMEM PURGD CPU 50S CPU_AGTL PM_MEM PWRGD
i CPU 50S CcPU I TP XDP_DBRESET_L
[ CPU 50S cPy | TP XDP_CPU PRDY L
= CPU 50S cPy | TP XDP_CPU PREQ L
i CPU 50S CPU_AGTI PM EXT_TS L<0>
[ CPU 50S CPU_AGTI PM EXT TS L<1>
CO—CRUL SM RCOVP CPU 27PAS CPU_CONP CPU_SM RCOMP<0>
CO—CRU SM RCOVP CPy 27PAS CPU_COVP CPU_SM RCOWP<1>
CO—CRULSM RCOVP CPU 27PAS CPU_COVP CPU_SM RCOVP<2>
= CcPU 508 cPy I TP CPU CFG<11. . 0>
O CPU CATERR | CPU 50S CPU_AGITL CPU CATERR L
= CPU_50S CPU_AGITL CPU_VCCI O_SEL
O —CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L
CO—CRU PVWRED CPU 50S CPU_AGTL CPU_PWRGD
CO—BMIHRMIRIP | CcPU 508 CPU 8M | PM THRMIRI P_L
CO—DM_CK100M K POE 90D| QK PAE DM _CLK100M CPU P
O—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU N
[O—LDBLL_REE QI KI120M CIK PCIE 90D| AK PCIE DPLL_REF_CLKP
[O—DBLL_REE O KI20M CK PCIE 90D | QK POE DPLL_REF_CLKN
[O—LIBCRU O KI00M K PCOE 90D| QK PAE | TPCPU _CI K100M P
O—LIBCRU G K100M K PCOE 90D| QK PAE | TPCPU_CI KI00M N
O—LIBCRU O K100M CK PCIE 90D | QK POE | TPXDP_CLK100M P
CO—LIBCRU O K100M CK PCIE 90D | QK POE | TPXDP_CLK100M N
[CO—LIBCRU O K100M CK PCIE 90D | QK POE XDP_CPU_CILK100M P
CO—LIBCRU O K100M CIK PCIE 90D | QK POE XDP_CPU _CILK100M N
[ CPU 27PAS CPU_COVP EDP_COVP
[ CPU 27PAS CPU_COVP CPU_PEG COWP
O—XE 1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO
O—XE_ M CPU 50S cPy | TP XDP_CPU_TMS
[O—XDE_TICK CPU 50S cPy | TP XDP_CPU_TCK
> ol CPU 50S cPy | TP XDP_CPU TRST L

O XDe_EPM | CPU XDP_BPM | CPU | TP XDP_BPM L<7..0>
CO—XDE_EPMR | CPU 50S cPy | TP CPU CFG<15. . 12>
O —tesaceuest 1) CcPU 50S cPy I TP XDP_CPURST_L
[O—CRUL VOCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
O —CRULVOCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
O—CRULVCCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_P
[CO—CRULVCCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_N
[O—CRU VOCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE P
[CO—CBULVCCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE N
[CO—CBU VAL SENSE CPU 27PAS cpy veesense | CPU_VDDQ SENSE_P
[CO—CRLL VAL SENSE CPU 27PAS cpy veesense | CPU SENSE_N
[CO—CBUL VAL SENSE CPU 27PAS cpy veesense | CPU_AXG VALSENSE P
[CO—CPU VAL SENSE CPU 27P4S CPU_VCCSENSE | VALSENSE N
[CO—CRUL VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE P
[CO—CRUL VAL SENSE CPU 27PAS cpy veesense | CPU_VCC VALSENSE N

CPU_SVI DAL ERT._| CPU_50S CPU_COVP CPU_VI DALERT_L
OB S DsSaK CcPU 50S CPU_COVP. CPU_VI BSCLK
[O—CPUsviDsaT CPU_50S cPU_cavp CPU_VI DSOUT
[ PCIE_85D PO E PEG R2D P<15.. 0>
[— PCIE_85D PO E PEG R2D N<15.. 0>
[ PCl E_85D PClE PEG R2D C P<15. . 0>
= PCl E_85D PClE PEG R2D C N<15.. 0>
[— PCIE_85D PO E PEG D2R P<15.. 0>
[ PCIE_85D PO E PEG D2R N<15. . 0>
[ PCl E_85D PClE PEG D2R C P<15. . 0>
[— PCl E_85D PClE PEG D2R C N<15. . 0>

10 19 41

10 17

10 17 26

10 23 25

10 23

10 23

10 42 57

10 19 23

10 19

10 16
10 16
10 16
10 16
10 16
10 16
16 23

16 23

23

10 23
10 23
10 23
10 23
10 23

10 23

CPU_VCCSA VI D<0>
12 57 CPU_VCCSA VI D<1>

12 57
12 59

12 59

12 57

12 57

i

12 57
12 57

12 57
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Menory Bus Constraints

Menory Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:’{
MEM 37S - =37_OHW_SE =37_OHW_SE =37_OHW_SE =37_OHW_SE =STANDARD =STANDARD o
VeM_a0S - —10_am st —10_amse —10_am st —a0_cnase ~staonro ~staonro
VM 555 . “s5_cmse “s5_amse “s5_amse “s5_amse ~sTanparD ~staonro
MEM_72D - =72_CHM_DI FF =72_CHM_DI FF =72_CHM_DI FF =72_CHM_DI FF =72_CHM_DI FF =72_CHM.DI FF )
veM 05 ce, BorTam v “s0_am st “s0_am st “s0_am st ~sTanparD v
MEM 85D TOP, BOTTOM Y =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF )
Vw508 st 1504, 1519, 15010 v “s0_am st “s0_am st “s0_am st ~sTanparD ~sTanparD
MEM 85D I SL3, I SL4, | SL9, | SL10| Y =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF »

Menory to Power Spaci ng
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULbEi‘SE.Vr‘
MEM_CLK MEM_PVR - NEM,ZP\IR’ o
Spaci ng Rule Sets vem T Ve PR . ———
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T o NMEM_CVD NEM_PVWR . NEM,2P\IR’ :
MEM_CLK2CLK - 0.6 MV ? NEM_DATA MEM_PVR - NEM72P\IR> o
MEM_CTRL2CTRL - 0.2 M ? MEM_DQS MEM_PVR - NEM,ZP\IR’ :
Ve cpecTR. . 0.2 .
VeM_ cvpzaD . 0.2 » Menmory to GND Spaci ng
VEM DATAZDATA . 0.14 M 2 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr
MEM_DQS2DQ8 - 0.4 M ? MEM_CLK fe ] - NEM,ZG\D’ T
MEM_MEM2OTHERMEM - 0.4 MV ? MEM_CTRL oo - NEM,ZG\D’ o
NEM_2PVWR - =PVWR_P2MV ? MEM_CVD oo - NEM,ZG\D’ .
MEM_2GND - =GND_PZMVI 2 MEM DATA (e} - NEM,zm)’ .
MEM_20THER - 0.6 MV ? MEM_DQS feia] - NEM,zGl)» o
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG?RULESE.{
vemLaLk Ve aLk - wmaax revpes vemLaLk - [p——
vemLaLk Ve TR - —— revpes v TR - ——
vemLaLk revpes - p—— vem o vem D . wmaan
VEM Lk VEM_DATA . [ E— vem oo VEM_DATA . S——
vemLaLk Vv oS - —— revpes Vv oS - R—
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr
- Ve ak . P s— - v ak . [—
Vew_crr vew_crr . Moo VEM_DATA Vew_crr . VM rENROTHERVEM
- VLo . —— - VLo . ——
v TR VEM_DATA . [ — VEM_DATA VEM_DATA . [ET——
- Ve s . P s— - Ve s . ——
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr
VM OGS MEM_aLc . I—— VEM LK . . vemoomer
VM OGS wen_crr . —— Vew_crr . . p—
VM OGS vem o - Ve pEROTIERMEM revpes . . emoomer
Ve oS VEM_DATA . VEMLMENEOTHERVEM VEM_DATA . . emoomer
VM oS VM oS . oo vem oS - . emoomer
Need to support MEM *-style wildcards!
DDR3: Sandybri dge SFF 2C when routed on Type-3 (Through hole) should follow rPGA guidelines

per Huron River SFF DG revl.0 (#438297)

DQS intra-pair matching should be within 0.127nm no inter-pair matching requirement

DQ to DS matching per byte |ane should be within 0.127nm

OGS to clock matching shoul d be within [CLK-63.5mij and [CLK+38. 1]

CLK intra-pair matching should be within 0.127nm inter-pair matching should be within 0.0508mm

CONTROL signal's should be matched within [CLK-2.54m] to [CLK+0.0mm of CLK pairs

A/ BA/CVD signal s shoul d be matched within [CLK-12.7m to [CLK+12.7nm] of CLK pairs A/BA/CMD signals to each other should match within 5. 08nm

DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric

Maxi mum | ength of any signal fromdie pad to SCDIMM pad is 119.83nm from procesor ball to SOOIl MV pad is 88.9nm

SOURCE: Huron River Platform DG Rev 1.01 (#436735), Section 2.5

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senci G
O MEMA QK MEM 72D MEM O K MEM A CLK P<5..0> 81127 28 32
O MEMAGK MEM 72D MEM O K MEM A CLK N<5. . 0> 81127 28 32
O MEMA CIR. MEM 55S MEM CTRI NMVEM A _CKE<3. . 0> 81127 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A CS L<3..0> 81127 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A_ODT<3. . 0> 811 27 28 32
O MEMA QD MEM 55S MEM CMVD MEM A_A<15.. 0> 811 27 28 32
O MEMA D MEM 55S MEM CMVD NVEM A BA<2..0> 11 27 28 32
O MEMA D MEM 55S NMEM CMVD MEM A RAS L 11 27 28 32
O MEMA D MEM 55S MEM CNVD MEM A CAS L 11 27 28 32
O MEMA D MEM 55S MEM CMVD MNEM A VE L 1127 28 32
CO—MEM A DQ BYTEQ MEM 50S MEM DATA NVEM A _DQ<7. . 0> 127
O MEM.A_DQ BYTET MEM 50S MEM DATA MEM A DQ<15. . 8> 127
O MEMA_DQ BYTE2 MEM 50S NMEM DATA NMEM A DQ<23. . 16> 127
O MEMA_DQ BYTE3 MEM 50S MEM DATA NMEM A DQ<31. . 24> .
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 1 28
O MEM A _DQ BYTES MEM 50S MEM DATA NMEM A DQ<47. . 40> 12
O MEMA_DQ BYTEG MEM 50S NMEM DATA NMEM A _DQ<55. . 48> 11 28
CO—MEMA_DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56> 11 28
O MEMA DQS0 MEM 85D VEM DS NVEM A _DQOS _P<0> 11 27
O MEMA DQS0 MEM 85D VEM DS NVEM A _DQOS N<O> 11 27
O MEM.A_DASI MEM 85D VEM DS MEM A DQS P<1> 127
O MEM A DXE1 MEM 85D VEM DS MEM A DOS N<1> 127
VEM A DQS2 MEM 85D VEM DS MEM A _DQS P<2> 127

O MEMA D2 MEM 85D VEM DS NMVEM A_DQS_N<2> 11 27
O MEMA DQS3 MEM 85D VEM DS NVEM A _DQOS P<3> 11 27
O MEMA DQS3 MEM 85D VEM DS NVEM A _DQOS N<3> 11 27
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_P<4> 1 28
O MEM A _DOsa MEM 85D MVEM DCS MEM A _DOS_N<4> 11 28
O MEM A _DGSS MEM 85D MEM DS MEM A _DQS_P<5> 1 28
O MEM A _DGsS MEM 85D MEM DS MEM A _DQS_N<5> 1 28
O MEM A DGs6 MEM 85D MEM DS MEM A _DQS_P<6> 1 28
O MEM.A_DGS6 MEM 85D MEM DS MEM A _DQS_N<6> 1 28
O MEMA DQS7 MEM 85D VEM DS MEM A DQS P<7> 112
O MEMA DQS7 MEM 85D VEM DS MEM A DOS N<7> 1 28
O MMB AK MEM 72D MEM O K MEM B_CLK P<5.. 0> 811 29 30 32
O MEMEB AK MEM 72D MEM O K NMEM B_CLK N<5. . 0> 811 29 30 32
O MEMEB CIR. MEM 55S MEM CTRI NMVEM B_CKE<3. . 0> 811 29 30 32
O MEMEB CIR MEM 55S MEM CTRI MEM B_CS L<3..0> 811 29 30 32
O MEMEB CIR. MEM 55S MEM CTRI MVEM B_ODT<3. . 0> 811 29 30 32
O MEMEB QD MEM 55S MEM CMVD NMVEM B_A<15. . 0> 8 11 29 30 32
O MEMEB QD MEM 55S MEM CMVD VEM B_BA<2. . 0> 1129 30 32
OO MEMB QD MEM 55S MEM CMVD NVEM B_RAS L 11 29 30 32
O MEMEB QD MEM 55S MEM CMVD NVEM B_CAS L 11 29 30 32
O MEMEB QD MEM 55S MEM CMVD NMEM B VE L 11 29 30 32
O MEM B DQ BYTEQ MEM 50S MEM DATA NVEM B_DQ<7. . 0> 1120
CO—MEM B DQ BYTF1 MEM 50S MEM DATA MEM B_DQ<15. . 8> 1 20
O MEM B DQ BYTE2 MEM 50S MEM DATA NMVEM B_DQ<23. . 16> 1120
O MEM B DQ BYTE3 MEM 50S MEM DATA NMVEM B_DQ<31. . 24> 120
O MEM B DQ BYTE4 MEM 50S MEM DATA NMVEM B_DQ<39. . 32> 11 30
O MEM B DQ BYTES MEM 50S MEM DATA NMVEM B_DQ<47. . 40> a0
O MEM.B_DQ BYTEG MEM 50S NMEM DATA NMVEM B_DQ<55. . 48> 11 30
O MEM B DQ BYTE? MEM 50S NMEM DATA NMVEM B_DQ<63. . 56> 11 30
O MEM B_DGS0 MEM 85D MEM DS MEM B_DQS_P<0> 11 20
O MEM B DGO MEM 85D MEM DS MEM B_DQS_N<O> 11 20
O MEM B DS MEM 85D VEM DS VEM B_DQS_P<1> 1 20
O MEM B XE1 MEM 85D VEM DS MEM B _DQS N<1> 1 20
O MEM B DQS2 MEM 85D VEM DS MEM B_DQS P<2> 1 20
O MEM B DQs2 MEM 85D VEM DS MEM B_DQS N<2> 1 20

AB_| MEM 85D MEM DS MEM B_DQS_P<3> 11 20

AB_| MEM 85D MEM DS MEM B_DQS_N<3> 11 20
O MEM B DQsa MEM 85D VEM DS NVEM B_DOS P<4> 1 %0
O MEM B DGs4 MEM 85D MEM DCS MEM B_DQOS _N<4> 11 30
O MEM B_DGSS MEM 85D MEM DS MEM B_DQS_P<5> 1 30
O MEM B _DGss MEM 85D MEM DS MEM B_DQS_N<5> 1 30
O MEM B _DGs6 MEM 85D MEM DS MEM B_DQS_P<6> 1 30
O MEMB DXS6 MEM 85D VEM DS VEM B_DQS_N<6> 1 30
O MEM B DQS7 MEM 85D VEM DS NVEM B_DQOS P<7> 1 30
O MEM B DQS7 MEM 85D VEM DS MEM B _DQOS N<7> 11 30
[ MEM PR PP1V5_S3RS0 7
f— MEM PVR PP1V5_S3 7
[ MEM PR PPOV75_S3_MEM VREFCA A 4 25 20 30 a1
[ MEM PVR PPOV75_S3_NMEM VREFDQ A 57 26 25 30 a1
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Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCH Net Properties

©oP_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

LVDS_90D.

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

DI SPLAYPORT

=3x_DI ELECTRI C

DI SPLAYPORT

Top, BOTTOM

=4x_DI ELECTRI C

Lvos

=3x_DI ELECTRI C 2

Lvos

Top, BOTTOM

=4x_DI ELECTRI C

LVDS intra-pair matching should be 5 mils. Pairs shoul
Di spl ayPort/ TMDS i ntra-pair matching should be 5 ps

DisplayPort AUX CH intra-pair matching should be 5 ps

I'd be within 100 nils of clock |ength
Inter-pair matching should be within 150 ps

No relationship to other signals

Max |ength of LVDS/ DisplayPort/TMDS traces: 12 inches

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4

SATA Interface 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

DI FFPAI R NECK GAP

SATA_90D

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

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

SATA

=4x_DI ELECTRI C

SATA

Top, BOTTOM

=3x_DI ELECTRI C

SATA_| cOMP

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS =sTANDARD 8 ML 8 ML =sTANDARD =sTANDARD =sTANDARD

UsB_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

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

uss

=2x_DI ELECTRI C

uss

Top, BOTTOM

=4x_DI ELECTRI C

SOURCE: Cal pella Platform Design Guide for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.8

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine

oM DP_85D pispiayPorTr | DP 1G M P<3. . 0>
DM DP_85D pisplAaYPoRT | DP 1G ML N<3. . 0>
O DE_EXTA_AUXCH DP_85D pspiaypert [ DP_1G AUX CH P
CO—DR_EXTA AUXCH DP_85D DisplAyPorTt [ DP_1G AUX_CH N
LS I1GA QK LVDS 90D LVDS LVDS IG A CLK P

OO L\DS1GA QK LVDS 90D LVDS LVDS |G A CLK N
CO—LVDS 1 G A DATA LVDS 90D LVDS LVDS | G A DATA P<2..0>
O—LVDS LG A DATA LVDS 90D LVDS LVDS | G A DATA N<2..0>
[— LVDS_90D LVDS LVDS | G A DATA P<3>
[— LVDS_90D LVDS LVDS | G A DATA N<3>
[ LVDS_90D LVDS LVDS |G B DATA P<3..0>
[ LVDS_90D LVDS LVDS | G B _DATA N<3..0>
[ LVDS 90D LVDS LVDS IG B CLK P

= LVDS 90D LVDS LVDS 1G B CLK N

i SATA_90D SATA SATA_HDD R2D C P
= SATA_90D SATA SATA HDD R2D C N
[CO—SATA_HDD R2D SATA_90D SATA SATA _HDD R2D P
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D N
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P
CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R N

[— SATA_90D SATA SATA HDD D2R C P
[ SATA_90D SATA SATA HDD D2R C N
= SATA_90D SATA SATA_ODD R2D C P
= SATA_90D SATA SATA ODD R2D C N
[CO—SATA 0D R2D SATA_90D SATA SATA _ODD R2D P
CO—SATA_ QDD R2D SATA_90D SATA SATA_ODD R2D N
[O—SATA 0D 2R SATA_90D SATA SATA _ODD D2R P
[O—SATA_ 0D 2R SATA_90D SATA SATA _ODD D2R N

[ SATA_90D SATA SATA HDD R2D RC P
= SATA_90D SATA SATA HDD R2D RC N
[ SATA_90D SATA SATA HDD D2R RC P
[— SATA_90D SATA SATA HDD D2R RC N
[CO—BCH SATA L COVP SATA_| COVP. PCH _SATAI COVP
CO—USB HUB1 Up USB_85D USB. USB HUB1_UP_P

[— USB_85D USB. USB HUB1_UP_N
CO—USB HUE2 Up USB_85D USB. USB HUB2_UP_P

[— USB_85D USB. USB HUB2_UP_N
CO—USB EXTA USB_85D USB USB_EXTA P

O USB_EXTA USB_85D USB. USB _EXTA N

[O—USB EXTB USB_85D USB USB_EXTB_P

[ USB_85D USB USB_EXTB_N
O—USB_EXIC USB_85D USB USB_EXTC P

= USB_85D USB USB_EXTC N

CO—USB EXID USB_85D USB USB_EXTD P

D USB_85D USB USB_EXTD_N

[CO—USB EXID USB_85D USB USB T29A P

[— USB_85D USB. USB T29A N

[ USB_85D USB T29_A RSVD P

= USB_85D USB T29 A RSVD N

O USB_CAVERA USB_85D USB USB_CAMERA P

= USB_85D USB USB_CANMERA N

O USB_CAVERA USB_85D USB. USB _CAMERA CONN P
[ USB_85D USB USB_CAMERA_CONN_N
O USB BT USB_85D USB. USB BT P

O USB BT USB_85D USB. USB BT N

O—USB TPAD USB_85D USB USB_TPAD P

[— USB_85D USB USB_TPAD N

O—UsB IR USB_85D USB USB IR P

[ USB_85D USB USB IR N
[CO—USB_SDCARD USB_85D USB USB_SDCARD P

[ USB_85D USB USB_SDCARD N
[O—USB_BRCRYPT USB_85D USB. USB_BRCRYPT_P

[ USB_85D USB USB_BRCRYPT_N
[O—BCH USB RBIAS PCH USB_RBI AY PCH USB RBI AS
O—BCHDIEFQK UNUSED | QK POE 90D QK POE PCl E_ CLK100M PCH P
O —BCHDIEFQK UNUSED | QK POE 90D QK PAE PCl E_ CLK100M PCH N
[— K PCOE 90D| QK PAE ESB _CLK133M PCH P
[ K PCOE 90D| QK PAE ESB _CLK133M PCH N
CO—BCHDIEFQK UNUSED | QK POE 90D QK POE PCH CLK96M DOT_P
CO—BCHDIEFQK UNUSED | QK POE 90D QK POE PCH CLK96M DOT_N
CO—PCHDIEEQLK UNUSED | CIK POIE 90D | QLK POE PCH CLK100M SATA P
CO—BCHDIEFQK UNUSED | QK POE 90D QK POE PCH CLK100M SATA N
[ CcPU 50S QK PAE PCH CLK14P3M REFCLK
O—LBC aKaam CPU 50S K POE PCH CLK33M PCl | N
CO—SEX QK DPILSS K PCOE 90D| QK PAE GFX _CLK120M DPLLSS P
CO—CSEX QK DPILSS K PCOE 90D| QK PAE GFX CLK120M DPLLSS N

16 38

16 38

6 38

6 38

16 38 fr—

16 38

6 38

6 38

8 16

8 16

8 16

8 16

18 24

18 24

18 24

18 24

24 39

24 39

6 24 40

6 24 40

8 24

8 24

8 64

8 64

6 18 40

6 18 40

6 24 37

6 24 37
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24 33
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LPC Bus Constraints

PCH Net Properties

LPc

ak_LPc

SOURCE: Cal pella Platf

orm Desi gn Qui de

for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.15

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_S0S =s0_c SE =s0_c SE =s0_c sE =s0_cHu SE ~sTANDARD =sTANDARD
aLk_Lee sos =s0_cHu sE =s0_cr SE =s0_c sE =s0_cr sE =sTANDARD =sTANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG

SMBus | nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:"
SMB_50S =50_OHW_SE =50_OHW_SE =50_OHW_SE =50_OHW_SE =STANDARD =STANDARD o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T ’
SsvB =2x_DI ELECTRI C 2 o

SOURCE: Cal pella Platf

orm Desi gn Qui de

for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.15

HD Audio Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_50S =50_OHW_SE =50_OHW_SE =50_OHW_SE =50_OHW_SE =STANDARD =STANDARD o
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
oA =2x_01 ELECTRI C »

ak_stow

8 ML

SPlI Interface Constraints

SI O Signal Constraints
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 cap
CLK_SLOW 555 =55_OHW_SE =55_OHM_SE =55_OHW_SE =55_OHW_SE =STANDARD =STANDARD V
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG

sPI

8 ML

Di spl ayPort

Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
s _sss =55_crv se =s5_crv sE =55_crv se -s5_amsE ~sTANDARD ~sTANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

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

DI FFPAI R NECK GAP

©oP_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO LI NE

SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

DI SPLAYPORT

=3x_DI ELECTRI C 2

DI SPLAYPORT

Top, BOTTOM

=4x_DI ELECTRI C

PCl - Expr ess

Si gnal

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

POl E_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

DI FFPAI R NECK GAP

=85_0HM.DI FF

CLK_PCI E_90D.

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

System O ock Signal

Constraints

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
PCIE =3X_DI ELECTRI C 2 PCIE Top, BOTTOM =4X_Dl ELECTRI C
aK_PCE 20 ML 2

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
CLK_SLOW 555 =55_OHM SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD I
CLK_25M 555 =55_OHM SE =55_OHM_SE =55_OHM SE =55_OHM_SE =STANDARD -

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT

ak_stow =2x_DI ELECTRI C .
aK_25M =5x_DI ELECTRI C 2 NOTE: 25Mz system cl ocks very sensitive to noise.

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET Prvs oL senci G
[O>—LBC AD LPC_50S LPC. LPC AD<3..0>
[O—LPC_ERAME | L PC 50S LPC LPC FRAME L
[O—LPC RESET | L PC 50S LPC LPC RESET L
[O>—LPC aKaam K I1PC50S | AKIPC LPC CLK33M SMC R
[OO—LBC aKaam CKI1PC50S | AKIPC LPC ClLK33M SMC
[O>—LPC aKaam K I1PC50S | AKIPC LPC CLK33M LPCPLUS
[O—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK
[O—SMBUS PCH DATA | SMB 50S SMB SMBUS_PCH DATA

. PCH 0_¢ | SMB_50S SVB SML_PCH 0_CLK

> PCH 0_| | SMB_50S SVB SML_PCH 0_DATA

5, PCH 1_¢ | SMB_50S SVB SM._PCH 1_CLK

> PCH 1_| | SMB_50S SVB SML_PCH 1_DATA
[ HABT AK HDA_50S HDA HDA BIT_CLK
[ HDA_50S HDA HDA BIT_CLK R
O—tba swe HDA 50S HDA HDA_SYNC
[ HDA 50S HDA HDA SYNC R
[ HDARST | HDA 50S HDA HDA RST R L
[ HDA 50S HDA HDA RST L
[>—HDA SDIND HDA_50S HDA HDA_SDI NO

HDA 50S HDA AUD SDI _R

[>—HDA_sDaT HDA 50S HDA HDA SDOUT
[ HDA 50S HDA HDA SDOUT_R
[O—BMsls aK QK SIONS5S| QK SLON PM ClL K32K_SUSCLK
[O>—SBLaK SPI _55S SPI SPI _CLK R
= SPL_55S SPI SPI _CLK
[O—SBL_MxI SPl_55S SPI SPI_MOSI _R
[ SPl_55S SPI SPI _MOSI
[O>—SBLMSO SPl_55S SPI SPI _M SO
[>—SBL_Cs0 SPl_55S SPI SPI_CSO R L
D SPl_55S SPI SPI _CSO_L
= SPL_55S Spl SPI_MB_CLK
= SPL_55S Spl SPl_M.B_MSI
O SPl_55S SPI SPI_M.B_M SO
= SPL_55S Spl SPI_MB CS L
[ PCl E_85D PClE PCl E ENET_R2D P
[ PCl E_85D PClE PCl E_ ENET_R2D N
[O—BCLE ENFT_R2D PCl E_85D PClE PClE_ENET_R2D C P
[ PCl E_85D PClE PClE ENET_R2D C N
[O—BOLE ENET 2R PCl E_85D PCIE PCl E_ ENET_D2R P
[ PCl E_85D PClE PCl E_ ENET_D2R N
[ PCl E_85D PClE PClE ENET_D2R C P
[ PCl E_85D PClE PCl E ENET_D2R C N
[ PCl E_85D PClE PClE AP_R2D P
[ PCl E_85D PClE PClE AP_R2D N
[O—BPOE AR R2D PCl E_85D PClE PCILE AP R2D C P
= PCl E_85D PClE PClE_AP_R2D C N
[—BOLE AP 2R PCl E_85D PClE PCl E AP_D2R P
[ PCl E_85D PClE PCl E AP_D2R N
[ PCl E_85D PClE PClE FWR2D P
[ PCl E_85D PClE PClE FWR2D N
[O—POE EWRD PCl E_85D PClE PCE FWR2D C P
O PCl E_85D PClE PCILE FWR2D C N
[OO—BOE EWRR PCl E_85D PClE PCl E FW D2R P
[ PCl E_85D PCIE PCl E FW D2R N
[ PCIE_85D PCIE PClE_FWD2R C P
[ PCl E_85D PCIE PClE FWD2R C N
[—BOE AP 2R PCl E_85D PCIE CONN _PCI E_AP_D2R P
[ PCl E_85D PClE CONN _PCI E_ AP_D2R N
[O—BOE AR R2D PCl E_85D PClE CONN _PCI E_ AP_R2D P
[ PCl E_85D PClE CONN _PCI E AP_R2D N
[ K PCOE 90D| QK PAE PEG CLK100M P
O K PCOE 90D| QK POE PEG CLK100M N
[O—BCOLE CLKI00M ENET K PCOE 90D| QK PAE PCl E_ CLK100M ENET_P
[ K PCOE 90D| QK PAE PCl E_ CLK100M ENET_N
O M2 _PE1_REEAK K PCOE 90D| QK PAE PCl E_CLK100M AP_P
[ K PCOE 90D| QK POE PCl E_ CLK100M AP_N
[ MP_PE2_REFQK K PCOE 90D| QK PAE PCl E_ CLK100M FW P
= K PCOE 90D| QK PAE PCl E_CLK100M FW N
[ K PCOE 90D| QK POE PCl E_ CL KI0O0OM EXCARD P
[ K PCOE 90D| QK PAE PCl E_ CL KI00M EXCARD N
[ CPU 27PAS CPU_COVP PCH VSS NCTF<1>
[ CPU 27PAS CPU_CONP PCH VSS NCTF<2>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<5>
O CPU 27PAS CPU_COVP TP_PCH VSS_NCTE<7>
[ CPU 27PAS CPU_COVP PCH VSS NCTF<9>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<9>
= CPU_27P4S CPU_COVP PCH VSS_NCTF<11>
[ CPU 27PAS CPU_COVP PCH VSS NCTF<12>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<15>
[ CPU 27PAS CPU_COVP PCH VSS NCTF<17>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<19>
D CPY 27PAS CPU_COVP PCH VSS NCTF<21>
[ CPU 27PAS CPU_COVP PCH VSS NCTF<22>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<25>
O CPY 27PAS CPU_COVP PCH VSS NCTF<27>
[ CPU 27PAS CPU_COVP PCH VSS NCTF<29>

6 16 41 43

6 16 41 43

6 37

6 37

16 37

16 37

6 16 37

6 16 37
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Chi pset Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs oL senci G

O EXTA M DP_85D pispLayport | DPEXTA M._C P<3. . 0>
D EXTAM DP_85D pispLayport | DPEXTA M._C N<3. . 0>
[ DP_85D DisPLAYPORT | DPEXTA M._P<3..0>
[ DP_85D pispLayporT | DPEXTA M._N<3. . 0>
[CO—DR_EXTA AUXCH DP_85D D splAYPorRT | DPEXTA _AUXCH C P
CO—DR_EXTA AUXCH DP_85D pispLayport | DPEXTA AUXCH C N
D DP_85D DiLsPLAYPORT | DPEXTA AUXCH P

[ DP_85D pspLayporT | DPEXTA AUXCH N
oD IN M DP_85D pisplayport | DP INT_M._C P<3..0>
o2 iNL M DP_85D pisplayport | DP INT_M._C N<3. . 0>
[ DP_85D piselayport | DP I NT_M._P<3. . 0>
[ DP_85D pisplayport | DP I NT_M._N<3. . 0>
[ DP_85D pisplayport | DP INT_M._F_P<3.. 0>
[ DP_85D DiSPLAYPORT | DP I NT_M._F N<3..0>
[O—DR_LNI_AUXCH DP_85D pispLayport | DP I NT_AUX CH C P
[O—DR_LNT_AUXCH DP_85D pisplAyPorT | DP_ I NT_AUX_CH C N
[ DP_85D pispLayport | DP I NT_AUX CH P

[ DP_85D DisPLAYPORT | DP_ I NT_AUX CH N

D PCl E_85D PClE PClE T29_R2D C P<3..0>
D PCl E_85D PClE PClE T29_R2D C N<3..0>
[O—BOLE_PEG 2R LANEZ PCl E_85D PClE PCl E T29_D2R P<3>
[CO—BOLE_PEG 2R LANE2 PCl E_85D PClE PCl E T29_D2R P<2>
[O—BCLE_PEG 2R L ANE1 PCl E_85D PClE PCl E T29_D2R P<1>
[O—BOLE_PEG 2R LANEQ PCl E_85D PClE PCl E_T29_D2R P<0>
[O—BCOLE PEG 2R L ANER PCl E_85D PClE PCl E T29_D2R N<3>
[O—BCLE PEG 2R L ANE2 PCl E_85D PClE PCl E_T29_D2R_N<2>
[O—BCLE PEG 2R L ANF1 PCl E_85D PClE PCl E T29_D2R N<1>
[CO—BCOLE PEG 2R L ANFQ PCl E_85D PClE PCl E _T29_D2R N<O>
[O—BCOLE_PEG R2D LANER PCl E_85D PClE PCl E T29_R2D P<3>
[O—BOLE_PEG R2D LANE2 PCl E_85D PClE PCl E T29_R2D P<2>
[CO—POLE_PEG R2D LANE] PCl E_85D PClE PCl E T29_R2D P<1>
[CO—BCOLE_PEG R2D LANEQ PCl E_85D PClE PCl E T29_R2D P<0>
[CO—BOLE_PEG R2D LANER PCl E_85D PClE PCl E T29_R2D N<3>
[O—BOLE_PEG R2D L ANE? PCl E_85D PClE PCl E T29_R2D N<2>
[CO—BPOLE_PEG R2D LANE] PCl E_85D PClE PCl E T29_R2D N<1>
[CO—BOLE_PEG R2D LANEQ PCl E_85D PClE PCl E T29_R2D N<O>
i PCl E_85D PClE PCl E T29_D2R C P<3..0>
" PCl E_85D PClE PCl E_T29_D2R_C N<3..0>
[O—BOLE QL KI00M T29 K PCOE 90D| QK PAE PCl E_ CLK100M T29 P
[CO—BOLE QLKI00M T29 K PCOE 90D| QK PAE PCl E_ CLK100M T29_ N
Clock Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs oL senci G

[CO—SYSALK (L K32K RIC K SION55S | K SLow SYSCLK_CLK32K RTC
O SYSCK O K25M SB ClK 25M 558 | Gl K 25M SYSCLK_CLK25M SB

" ClK 25M 558 | Gl K 25M SYSCLK_CLK25M SB_R
[ CLK 25M 558 | Gl K 25M SYSCLK_CLK25M ENET
[ ClK 25M 558 | Gl K 25M SYSCLK _CLK25M ENET_R
[O—SYSQLK G K25M 129 CLK 25M 555 | Gl K 25M SYSCLK_CLK25M T29
[ ClK 25M 558 | Gl K 25M SYSCLK _CLK25M T29_R

16 34

16 34
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16 25
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7

6

CAESAR |V (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
ENET_S0S . =s0_cH SE =s50_cr sE =s50_cr sE =s0_cr sE =sTANDARD =sTANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

ENET_3X

=3:1_SPACI NG

SOURCE: Broadcom 5764-

DS04- RDS Page 38

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG WEI GHT

ENET_CR_DATA

aM L

CAESAR | V ( Et her net

PHY) Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
EnET_1000 . =100_cHM D1 FF =100_cHM D1 FF =100_cHM D1 FF =100_cHM 01 FF =100_cHM D1 FF =100_cHM D1 FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

ENET_MDI

0.6 Mv

SOURCE: Broadcom 5764-

DS04- RDS Page 38

FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
Fw 1100 . =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
A TP . =31 1_sPACI NG »

Et hernet Net Properties

ELECTRI CAL_CONSTRAI NT_SET — senci G

[ ENET_50S. ENET_3X BCV6764_CLK25M XTALI
[— ENET_50S. ENET_3X BCV6764_CLK25M XTALO
[ ENET_50S. ENET_3X ENET_RESET_L
CO—ENEL_MDI ENET_100D ENET_MDI ENET_MDI _P<3. . 0>
= ENET_100D ENET_MDI ENET_MDI _N<3. . 0>
ED—CRDATA ENFT_50S ENET_CR DATA | ENET_CR DATA<7.. 0>
CD—CR.DATA ENET_50S ENET_cR DATA | ENET_CR CMD
D—RaAK ENET_50S ENET_CR DATA | ENET_CR CLK
CD—CRDATA ENET_50S. ENET_CR DATA | SDCONN_DATA<7. . 0>
CD—CRDATA ENET_50S ENET_CR DATA | SDCONN_CNVD
D>—ROK ENET_50S ENET_CR DATA | SDCONN_CL K
FireWre Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs AL . senci G

ED—EWE0_TPA EW 110D EW TP FW PO_TPA P
D—EWe0_TPA EW 110D EW TP FW PO_TPA N
D—EWe0_TER EW 110D EW TP FW PO_TPB_P
CD—EWe0_TeR EW 110D EW TP FW PO_TPB_N
CD—EWel _TPA EW 110D EW TP FWP1 _TPA P
CD—EWe1_TPA EW 110D EW TP FW P1_TPA N
ED—EWel _TPR EW 110D EW TP FWP1 _TPB P
D—Ewel_TPB EW 110D EW TP FW P1_TPB_N

Port 2 Not Used
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4

Di spl ayPort Si gnal

Constraints

NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page.

T29 12C Signal Constraints

LI NE- TO- LI NE SPACI NG I GHT

T29_12C

=2x_DI ELECTRI C 2

T29 SPI Signal Constraints

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
291 2¢ 555 =s5_cH SE =s5_cH SE =s5_cH SE =s5_cH SE ~sTANDARD =sTANDARD
SPACI NG_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

T29_SP1

LI NE- TO- LI NE SPACI NG I GHT

=2x_DI ELECTRI C 2

DP/ T29 Connector Signal Constraints

PHYSI CAL_RULE_SET LAYER ONDAYERY M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
T29_SPI 555 =55_0rM SE =55_0rM SE =55_0rM SE =55_0rM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T290p_80D =80_cHv Dl FF =80_cHM Dl FF =80_cHM Dl FF =80_cHn D1 FF =80_cHM Dl FF =80_cHv Dl FF
T290P_1000 =100_cHM D1 FF =100_cHM D1 FF =100_cHM D1 FF =100_cHM 01 FF =100_cHM 01 FF =100_cHM Ol FF

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
2908 =5x_D1 ELECTRI C - 2900 Top, BOTTOM ~7x_D1 ELECTRI C
SOURCE: Bill Cornelius's T29 Routing Notes

| C Net Properties

T29

Properties

T29/ DP Net

T29 Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

= DP_85D DISPLAYPORT | DP.T29SNKO_M._C P<3.. 0>
= DP_85D D spLayport | DP_T29SNKO_M._C N<3. . 0>
CD—DR_T29SNK0 M DP_85D DisPLAYPORT | DP.T29SNKO_M._P<3. . 0>
DP_T29SNKQ M DP_85D pispLAayporT | DP_T29SNKO_ M. N<3. . 0>
= DP_85D DI SPLAYPORT | DP_T29SNKO_AUXCH C P
= DP_85D pispLAayporT | DP_T29SNKO_AUXCH C N
DP_T29SNKQ_AUXCH DP_85D pispLAYPORT | DP_T29SNKO _AUXCH P
DP_T29SNKQ_AUXCH DP_85D pispLAYPoRT | DP_T29SNKO _AUXCH N
= DP_85D pDspiayport | DP T29SNK1 M. C P<3. . 0>
(e DP_85D DISPLAYPORT | DP.T29SNK1_M._C N<3. . 0>
DP_T29SNK1 M DP_85D pispLayporT | DP_T29SNK1 M. P<3. . 0>
DP_T29SNK1_M DP_85D pispLayporT | DP_T29SNK1 M. N<3. . 0>
[ DP_85D DiSPLAYPORT | DP.T29SNK1 _AUXCH C P
[ DP_85D DI SPLAYPORT | DP_T29SNK1_AUXCH C N
DP_T29SNK1_AUXCH DP_85D pispLAYPORT | DP_T29SNK1 AUXCH P
DP_T29 1_AUXCH DP_85D DL SPLAYPORT | DP.T29SNK1 _AUXCH N
[ T29 12C 558 | T29 12C 12C T29_SCL

= T29_12C 555 | T29_|2C 12C T29_SDA

D129 SPL_aK T29 SPI_55S | T29 SpI T29_SPI _CLK

9_SPl_NMOS T29 SPI _55S | T29 SpI T29 SPI _MOSI

D129 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO

D29 SPL_CS | T29_SPI_55S | T29_SPI T29_SPI _CS_L

[ T29DP_80D T29DP T29 R2D C P<3..0>

= T29DP_80D T29DP T29 R2D C N<3..0>

[ T29DP_80D T29DP T29 D2R P<3..0>

= T29DP_80D T29DP T29 D2R N<3..0>
D129 om0 T29DP 80D T29DP T29 R2D P<0>

Eo—I29_ R0 T29DP_80D T290P T29_R2D N<O>

D129 ReD T29DP 80D T29DP T29 R2D P<1>

129 RoD1 T29DP 80D T29DP T29 R2D N<1>

[ T29DP_80D T29DP T29 R2D C F_P<1..0>
[ T29DP_80D T29DP T29 RPD C F_N<1.. 0>
o129 2RO T29DP 80D T29DP T29 D2R _C P<0>
D129 2RO T29DP_80D T290P T29_D2R _C N<O>
D129 2RI T29DP 80D T29DP T29 D2R C P<1>
D129 2RI T29DP 80D T29DP T29 D2R C N<1>

= T29DP 80D T29DP T29DPA D2R1_AUXCH P
=D T29DP 80D T29DP T29DPA D2R1_AUXCH N
[ T29DP_80D T29DP DP_SDRVA M._C P<3..0>
[ T29DP_80D T290P DP_SDRVA M._C N<3. . 0>
= T29DP_80D T29DP DP_SDRVA M._R P<3..0>
=D T29DP_80D T20DP DP_SDRVA M._R N<3..0>
ED—DP_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA _M._P<0>
ED—DP-_SDRVA M_EVEN T29DP 80D T29DP DP_SDRVA _M._N<0>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA M__P<1>
CD—DP_SDRVA M _CDD T29DP_80D T290P DP_SDRVA M._N<1>
ED—DP_SDRVA_M_EVEN T29DP 80D T29DP DP_SDRVA M._P<2>
D—DB_SDRVA M _EVEN T29DP 80D T20DP DP_SDRVA M._N<2>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA_M__P<3>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA M._N<3>
CD—DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH P
ED—DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH N

[ T29DP 80D T290P DP_SDRVA AUXCH C P

[ T29DP 80D T29DP DP_SDRVA AUXCH C N
T29DPA_M _ QDD T29DPA M._P<1>

D —I290PA M QDD T29DPA M._N<1>
[Z»—I290PA M QDD T29DPA M._P<3>
C>—I290PA M QDD T29DPA_M__N<3>

[ T29DP_80D T29DP T29DPA M._P<3. . 0>

[ T29DP_80D T29DP T29DPA M._N<3. . 0>

flecrs S T29DP 80D T29DP T29DPA M._C P<3..0>
T29DP_80D T29DP T29DPA M._C N<3.. 0>
DDA EXT_AUXCH T29DP 80D T29DP DP_A EXT _AUXCH P
DDA EXT_AUXCH T29DP 80D T29DP DP_A EXT AUXCH N

34 a4

34 a4

8 34

8 34

8 34

8 34
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7

6

4

w

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

M

6 44

aa

aa

SMC SMBus Net Properties

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL ) sPACi NG
L SNC A_S3_ | SMB_50S SMB SMBUS_SMC A _S3_SCL
L SNC A_S3_ | SMB_50S SMB SMBUS_SMC A _S3_SDA
> SVC B SO | SMB_50S SMB SMBUS _SMC B _SO0_SCL
L SMC B SO |svg s0s  fswve | B DA
> SMC QSO | SMB_ 508 SVB SMBUS SMC 0_SO_SCL
. SMVC 0_S0_ | SMB_50S SMB SMBUS_SMC 0_S0_SDA
. SMC_BSA_ |sMesos  [swe | SMBUS SMC BSA SCL 6 aa
L SNVC_BSA_. | SMB_50S SMB SMBUS_SMC BSA_SDA
L SNC | _ | SMB_50S SMB SMBUS_SMC_MGMI'_SCL

| SMB_ 508 SVB SMBUS _SMC_MGMT_SDA

SMBus Charger Net Pr

operties

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

O—CHER Csl 1TOl DI EEPAIR CHGR CSI _P
= 1TOl DI EEPAIR CHGR CsSlI _N
[O—CHGR CSO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N
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6

5

3

K21/ K78 Specific Net

Properties

Menory Constrai nt

Allow 0.127 mm necks for >0.127 mmlines for ARD fanout

Rel axati ons

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
NEM 720 soTTOM 0.127 6.35
NEM 85D Top 0.1 6.35

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
SeNsE_1TO1_555 =1 1_01 FRPAIR =55_crv se =55_crv se -s5_amsE 11Ol FFPAIR 11Ol FFPAIR ELECTRI CAL_CONSTRAI NT_SET — s
B - [ FNET 100D [ FNFTaooNN— | ENETCONN _P<3. . 0>
THERM 1TC1_55S =1 1_01 FRPAIR -s5_amsE -s5_amsE -s5_amsE 11Ol FFPAIR 110l FFPAIR = ENET 1000 Ep— ENETCONN N<3. . 0>
o FePA R I I I I— =t SATA_90D SATA SATA ODD D2R UF_P
D SATA_90D SATA SATA_ODD _D2R _UF_N
[— SATA_90D SATA SATA HDD D2R RDRVR OUT P
co NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULé SE‘T : QATA*QOD SATA, SATA Hm MR Rm\/R QJT N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT - — - — =l - () SATA 90D SATA SATA HDD R2D RDRVR I N P
e oo T cPu_cov ao ao_P2wm [— SATA_90D SATA SATA _HDD R2D RDRVR I N N
- — SATA 90D SATA SATA HDD D2R RDRVR | N P
THERM —2:1_sPACi NG - CPuVosSENeE bl o 0D SATA_90D SATA SATA HDD D2R RDRVR | N N
o oo N 0 SATA_90D SATA SATA_HDD R2D _RDRVR OUT_P
- — SATA_90D SATA SATA_HDD R2D_RDRVR _OUT_N
[ —SENSE_DIFEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P
D THERM 1TOL 559 THERM CPUTHVSNS D2_N
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT _ ED—CRU THERMD THERM 1T0O1_555 THERM CPU _THERMD P
= NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET B THERM 1TQl_559 THERM CPU _THERMD N
e e ’ === [O—SENSE DI EEPAIR THERM 1TOL 559 THERM T29_THERMD P
o o o D THERM 1TOL_555 THERM T29_ THERMD N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [O—SENSE DI EEPAIR THERM 1TOL 559 THERM T29 _M_BBOT_THMSNS P
. B === D THERM 1TOL 559 THERM T29_M.BBOT_THVENS N
=STANDARD 2 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
axrae a0 aorw [O—SENSE_DIFEPAIR SENSE_1TQl_559 SENSE I SNS_HS COVPUTI NG N
= D SENSE_1TO1_559 SENSE I SNS_HS COVPUTI NG P
=== e bl oo [>—SENSE_DI EEPALR SENSE_1TO1_559 SENSE | SNS HS OTHER N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT - . =
satA ao ano_P2mn [ SENSE_1TO1_559 SENSE I SNS_ HS OTHER P
a0 P2v 0.20 1000 = [O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE CPUVCCI OSO0_CS N
= bl g orepem o SENSE_1TQl_559 SENSE CPUVCCI OS0_CS_P
PWR_P2MWM 0.20 WM 1000 .
crerer SroR i [>—SENSE_DI EEPALR SENSE_1TO1 559 SENSE CPUL WP_| SNS1_P
e SATA SB_PonER PYR_P2MM SENSE_1TO1_559 SENSE CPUI WP_1 SNS1_N
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T E— gmim EEPALR QF'\BF71 TOL 75§c SENSE CF’U' ’\NP | SNSZ P
VEM LK a0 aro_pawm e Sororen i Fa—t SENSE_1TQl_559 SENSE CPU MVP_1 SNS2_N
oo . P [ —SENSE DI EEPAIR SENSE_1TOl 559 SENSE CPUI WP_| SNS1G P
_ — D SENSE_1TO1_559 SENSE CPUI MWWP_1 SNS1G N
NEM CTRL a0 ao_P2wm [O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE CPU MWP_I SUM R P
D SENSE_1TO1_559 SENSE CPU WP_| SUM R N
MDA B "w’mw _ NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—SENSE_DIEEPALR SENSE_1TOl_559 SENSE CPUL WP_I| SUMG R P
NEM DGS a0 a0 _P2v = D SENSE_1TOl 559 SENSE CPUI WP_| SUMG R N
s bl oo [CO—SENSE_DIFEPAIR SENSE_1TQl_559 SENSE CPU MVP_I SNS_P
D SENSE_1TOl 559 SENSE CPUI WP_1 SNS_N
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [D—SEMSEDLEEPALR SENSE_1TOI_S53 SENSE VOCSASO_ L5 P
ki B SENSE_1TO1_559 SENSE VCCSASO_CS N
NEM_40S . 0.09 W 400 ML [D—SENSE DI EEPAIR SENSE_1TOl 559 SENSE CPUI WP_| SUMG P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 75§c SENSE CF’U' ’\NP | SU'\K; N
NEM720 . 0.09 Wt 400 ML [ED—SENSE_DIFEPAIR SENSE_1TO1 559 SENSE I SNS_CPU N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 75§c SENSE | S'\ls CF’U P
M aTS . 0.09 Wt 400 ML [ED—SENSE DI EEPAIR SENSE_1TO1 559 SENSE I SNS_HDD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE B QF'\BFi—l TOL 75§c SENSE | S'\ls Hm P
NEM_ 85D, . 0.09 Wt 400 ML ) [ED—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS HDD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 75§c SENSE | SNS Hm R P
POLE_BSD. . 0.076 W 10 mm [ED—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_LCDBKLT_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 75§c SENSE | S'\ls LODBKLT P
Uss_as0 o 01w 500 ML D —SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_ODD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 75§c SENSE | S'\ls O]D P
ay_27Pas o 0.09 Wt 400 ML [ —SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS OOD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D QF'\BF71 TO1 75§c SENSE | SNS O]D R P
QK pa e 900 P 0.09 W 400 ML [O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_1V5_S3_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE : QF'\BFi—l TOL 75§c SENSE | S'\ls 1V5 S3 P
[ED—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_P1V8GPU R N
B SENSE_1TO1_559 SENSE I SNS_P1VBGPU R P
[ —SENSE_DI EEPAIR SENSE_1TOl 559 SENSE I SNS_AlI RPORT_N
= SENSE_1TOl 559 SENSE | SNS_AI RPORT_P
— LVDS 90D LVDS LVDS CONN A CLK F N
— LVDS 90D LVDS LVDS CONN A CLK F P
Audi o Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ZD—SPKRAMP I NR DI EEPAI R AUDI O SPKRAMP_| NR P
[l DI EFPAI R AUDI O SPKRAMP_| NR N
> MAX98300 R DI EEPAI R AUDI O MAX98300_R P
[lEEe DI EFPAI R AUDI O MAX98300_R N

a5 59

a5 59

a5 57 58

as 58

38 46

38 46

8 46

8 46

a6 56

a6 56

37 46

37 46

6 40 51 74

6 40 51 74

K21/ K78 Specific Net

Properties

6 51 52

6 51 52

6 40 51 74

6 40 51 74

ELECTRI CAL_CONSTRAI NT_SET — e
[—PCLE CLKIOOM AP CIK PCIE 90D | QK POE PCl E_CLK100M AP_CONN_P
D CK PCE 90D | QK POE PCl E_ CLK100M AP_CONN N
D 1TOl DI EEPAI CHGR CSI _R P .
[ 1TOl DI EEPAI CHGR CSI _R N .
D 1TOl DI EEPAI CHGR CSO R P 46 53
D 1TOl DI EEPAI CHGR CSO R N a6 53
O —usaea USB_85D USB USB2_ EXTA MUXED P
[ —usaea USB 85D USB USB2_ EXTA MUXED N
O —usax USB_85D USB UsSB2 LT1 P
[ —usaea USB_85D USB USB2 LT1 N
[ USB 85D USB. CONN_USB2_BT_P
D USB_85D USB CONN_USB2_BT_N
D USB_85D USB USB LT2 P
D USB_85D USB USB LT2_ N
[ DP_85D DI SPLA r DP 1G AUX CH C P
=t DP_85D DLSBLA r DP 1G AUX CH C N
OD—sekaur DI EFPAI R AUDI O SPKRAMP_L_P_OUT
Oo—sexaur DI EEPAI R AUDI O SPKRAMP_L_N _OUT
D—sekaur DI EFPAI R AUDI O SPKRAMP_SUB P_QOUT
oSk ar DI EEPAI R AUDI O SPKRAMP_SUB N _OUT
o—sexaur DI EFPAI R AUDI O SPKRAMP_R P_OUT
D—sekaur DI EFPAI R AUDI O SPKRAMP_R N _OUT
DAL DFE 1TO1_DI EEPAI AUDI O SSMP315_SUB_N
DAL DEE 1TO1_DI EEPAI AUDLQ SSWMP315_SUB_P
DAL DEE 1TOl DI EEPAI AUDI O SSM315_L_N
ED—AWL D FE 1TO1_DI EEPAI AUDI O SSWP315_L_P
DAL DEE 1TOl DI EEPAI AUDI O SSM315_R N
DAL DEE 1TOl DI EEPAI AUDI O SSMR315_R P
E—AR DEE 1TOl DI EEPAI AUDI O AUD LO2_N R
DAL DEE 1TOl DI EEPAI AUDI O AUD L2 P R
DAL DIFE 1TO1_DI EEPAI AUDLQ AUD LOL_N R
ED—AR DEE 1TOl DI EEPAI AUDI O AUD LOL P R
DAL DEE 1TOl_ DI EEPAI AUDI O AUD LO2 N L
DAL DIFE 1TO1_DI EEPAI AUDLQ AUD L2 _P L
ED—AR DEE 1TOl DI EEPAI AUDI O SPKRAMP_I NL_P
DAL DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NL_N
ED—SPKRAVP I NR DI EEPAI R AUDI O SPKRAMP_| NR P
DAL DEE DI EFPAI R AUDI O SPKRAMP_| NR N
AL DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NSUB P
E—AR DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NSUB_N
D USB_85D USB. USB TPAD R P
[ USB_85D USB USB_TPAD R N
D SB_PONER PP3V3_S5 6
D SB_PONER PP3V3_S0 6
J_ GND GN\D
M sc Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CD—usaean USB_85D USB USB EXTA MUXED P
s e USB_85D USB USB EXTA MUXED N
O (use e USB_85D USB USB LT1 P
[ SAT=N USB_85D USB USB LT1 N
[>—usa_ e USB_85D USB USB_TPAD CONN P 6 a0
[>—sB1ean) USB_85D USB USB_TPAD _CONN_N 6 49
> SMC - | SMB 555 SVB 12C SMC_SMS_SDA_R
. SMC, | _ | SMB_55S SMB 12C SMC SM5_SCL_R
= SMB_55S SMB 12C TCON_SCL
= SMB 555 SVB 12C TCON SDA
SMB_55S SMB 12C TCON_SCL__CONN
= SMB_55S SMB 12C TCON_SDA_ CONN
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K90i Board- Specific Spacing & Physical Constraints
BOARD LAYERS BOARD AREAS BARPM | OEREFRR
TOP, 1SL2, 1 SL3, | SL4, | SL5, | SL6, | SL7, | SL8, | SL9, I SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.5.1
PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Ve Gr NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT - Y =50_OHM SE =50_OHM SE 10 MM 0 M om DEFAULT - 0.1 MW > - * BGA BGA PIMM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM CLK * BGA BGA_P2MM
_ BGA_P1MM * =DEFAULT 2 CLK_PCI E * BGA BGA_P2MM

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP BeA_Pzvm N CORFAULT P LK SLow N oA Boa P

50_OHM_SE TOP, BOTTOM Y 0.110 WM 0.090 WM

50_OHM SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD :STAI\DAFD SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI Gﬂ » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI Gﬂ »
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP- 1-5:1_SPAG NG . 0.15 W ? _ 2X D ELECTR C . 0. 140 W

40OV SE 0P, BOTTOM v 0 170 W 0 170 W S 2: 1_SPACI NG * 0.2 MM ? _ 3X_DI ELECTRI C * 0.210 MM

40_OHM_SE | sLs, 1’514, 15L9,15L10) Y 0.140 MM 0.140 MM =STANDARD =STANDARD =STANDARD 2. 5: 1_SPAG NG . 0.25 W ? § 4X DI ELECTRI C . 0.280 wv

40_CHM SE N v _sT, _sT, _sT, _sT, _sT, N 3: 1_SPACI NG * 0.3 WM ? i 5X_DI ELECTRI C * 0.350 W

4: 1_SPACI NG * 0.4 MM ? 7X_DI ELECTRI C * 0.490 MM

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-

37_OHM SE TCP, BOTTOM Y 0.195 Mv 0.1 M o

37_OHM_SE | sLs, 1'sL4, 1519, 15L10] Y 0.160 MM 0.1 MM =STANDARD =STANDARD =STANDARD

37_OHM SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.2 W o
27P4_OHM SE * Y 0.250 MM 0.2 MM =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP-

55_OHM SE TCP, BOTTOM Y 0.090 Mv 0.090 Mu o
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD :STAl\DARﬁ

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD —STANDARD 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 W
72_OHM DI FF 1SL3, | SL10 Y 0.135 MM 0.135 MM 0.130 MM 0.130 MM
72_OHW DI FF 1SL4, 1 SLY Y 0. 155MM 0.155 MM 0.130 MM 0.130 MM
72_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.130 W 0. 130 NM’

PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP- PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
85_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 85_DI FF_BGA * =85_OHM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
85_0OHM DI FF I'SL3, I SL10 Y 0.095 MM 0.1 MM 0.170 MM 0.170 NM’ 85_DI FF_BGA ISL3,1SL4 Y 0.075 MM 0.075 MM 0.125 W 0.125 NM’ o
85_OHM DI FF 1SL4, 1 SLY Y 0.115 MM 0.115 MV 0.170 MM 0.170 MM 85_DI FF_BGA 1SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 W
85_0OHM DI FF TOP, BOTTOM Y 0.130 MM 0.130 MM 0.195 MM 0. 195 NM’ NOTE: 85_DI FF_BGA is 85-ohns differential inpedance on outer |ayers and 80-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF B % =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 90_DI FF_BGA * ~90_OHMLDI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
90_OHM DI FF I'SL3, I SL10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 NM’ 90_DI FF_BGA ISL3,1SL4 Y 0.075 MM 0.075 MM 0.125 W 0.125 NM’ o
90_OHM DI FF 1SL4,1SL9 Y 0.105 MM 0.105 MM 0.210 MM 0.210 NM’ 90_DI FF_BGA I'SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 W 0.125 NM’
90_0OHM DI FF TOP, BOTTOM Y 0.115 MM 0.115 MM 0.210 MM 0. 210 NM’ NOTE: 90_DI FF_BGA is 90-ohns differential inpedance on outer |ayers and 85-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_OHM_ DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF
100_OHM DI FF 1SL3, | SL10 Y 0.074 MM 0.074 MM 0.250 MV 0.250 W 100_DI FF_BGA 1SL3, 1SL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 W
100_OHM DI FF ISL4,1SL9 Y 0.085 MM 0.085 MM 0.250 MM 0. 250 NM’ 100_DI FF_BGA I'SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 W 0.125 NM’
100_OHM DI FF TOP, BOTTOM Y 0.091 MM 0.091 MM 0.200 MM 0. 200 NM’ NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer |ayers and 95-ohnms on inner |ayers.

NOTE: 110_DI FF is 110-ohns differential inpedance on outer |ayers and 105-ohnms on inner |ayers.

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP
110_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAl\DARb o
110_OHM DI FF I SL3, | SL10 N 0.070 MM 0.070 MM 0.330 WM 0. 330 NM’
110_OHM DI FF I'SL4,1SL9 Y 0.071 MM 0.071 MM 0.300 MM 0. 300 NM’
110_OHM DI FF TOP, BOTTOM Y 0.077 WM 0.077 MM 0.280 MM 0. 280 NM’

NOTE: These are Intel reconmended inpedances for PEG wunused on K90i .

PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
48_OHM SE TCP, BOTTOM Y 0.120 Mu 0.165 Mv o
48_OHM_SE * Y 0.097 MM 0.090 MM =STANDARD =STANDARD :STAI\DARb

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

80_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAI\DARb
80_OHM DI FF I'SL3, I SL10 Y 0.110 MM 0.110 mm 0.170 MM 0.170 NM’
80_OHM DI FF ISL4,1SL9 Y 0.129 MM 0.129 MM 0.170 MM 0.170 NM’
80_OHM DI FF TOP, BOTTOM Y 0.145 WM 0.145 MM 0.180 MM 0. 180 NM’
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