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BOM Vari ant s | Bar Code Labels / EEEE # s

BOM NUMBER BOM NAME BOM OPTI ONS 1y PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TICAL | BOM OPTI ON
639- 1468 PCBA, MLB, K91F, DG64 KP1_COMMON, SODI MM FOXCONN, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM DVP1, VRAM DVPO, EEEE" Dgsa 826. 4393 1 LBL. P/ N LABEL, PCB, 28WM X 6 M [ EEEE_DDKG CRI T1 CAL EEEE: DDKG
639-1972 PCBA, MLB, K91F, DL83 H91_COMMON, SODI MM HYBRI D, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM_DVPL, VRAM DVPO, EEEEj |1§ 826. 4393 1 LBL. P/ N LABEL, PCB, 28WM X 6 M [ EEEE_DG53] CRI T1 CAL EEEE: D363
639-1971 PCBA, MLB, K91F, DL82 91_COMVON, SODI MM MOLEX, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM_DVP1, VRAM DVPO, EEEE‘;DL&» 826. 4393 1 LEBL. P/ N LABEL, PCE, 25WM X 6 W [ EEEE_DG64] CRI T1 CAL EEEE: D364
639- 1469 PCBA, MLB, K91F, DG65 K91_COMVON, SODI MM FOXCONN, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_SAVSUNG, VRAM DVPO, EEEE: De§5 826. 4393 1 LEBL. P/ N LABEL, PCE, 25WM X 6 W [ EEEE_DGS5] CRI T1 CAL EEEE: D65
639-1970 PCBA, MLB, K91F, DL86 K91_COMVON, SODI MM HYBRI D, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_SAVEUNG, VRAM DVPO, EEEE: DL3§ 826. 4393 1 LEBL. P/ N LABEL, PCE, 25WM X 6 W [ EEEE_DG66] CRI T1 CAL EEEE: D366
639- 1956 PCBA, MLB, K91F, DL7W K91_COMMON, SODI MM MOLEX, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_SAVSUNG, VRAM DVPO, EEEE: mvw » 826. 4393 1 LEBL. P/ N LABEL, PCE, 25WM X 6 W [ EEEE_DG67] CRI T1 CAL EEEE: D367
639-1470 PCBA, MLB, K91F, DG66 KP1_COMMON, SODI MM FOXCONN, CPU: 2_3GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM DVP1, VRAM DVPO, EEEE" Dgsa 826. 4393 1 LBL. P/ N LABEL, PCB, 28WM X 6 M [ EEEE_DHWV] CRI T1 CAL EEEE. DAW
639-1974 PCBA, MLB, K91F, DL87 H91_COMMON, SODI MM HYBRI D, CPU: 2_3GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM_DVPL, VRAM DVPO, EEEEi m§7 826- 4393 1 LEBL. P/ N LABEL, PCE, 25WM X 6 W [ EEEE_DHMW CRI T1 CAL EEEE. DAV
639- 1976 PCBA, MLB, K91F, DL88 91_COMVON, SODI MM MOLEX, CPU: 2_3GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM_DVP1, VRAM DVPO, EEEE‘;DL&» 826. 4393 1 LEBL. P/ N LABEL, PCE, 25WM X 6 W [ EEEE_DL81] CRI T1 CAL EEEE: DL81
639-1471 PCBA, MLB, K91F, DG67 K91_COMMON, SODI MM FOXCONN, CPU: 2_3GHZ, GPU: WHI STLER, FB_1G_SAVSUNG, VRAM DVPO, EEEE: De§7 826- 4393 1 LBL, P/ N LABEL, PCB, 28WM X 6 WM [ EEEE_DL82] CRI T1 CAL EEEE. DL82
639-1973 PCBA, MLB, K91F, DL81 K91_COMVON, SODI MM HYBRI D, CPU: 2_3GHZ, GPU: WHI STLER, FB_1G_SAVEUNG, VRAM DVPO, EEEE: DL&? 826- 4393 1 LBL, P/ N LABEL, PCB, 28WM X 6 WM [ EEEE_DL83] CRI T1 CAL EEEE. DL83
639- 1954 PCBA, MLB, K91F, DL7T K91_COMMON, SODI MM MOLEX, CPU: 2_3GHZ, GPU: WHI STLER, FB_1G_SAVSUNG, VRAM DVPO, EEEE: |17T 826- 4393 1 LBL, P/ N LABEL, PCB, 28WM X 6 WM [ EEEE_DL84] CRI T1 CAL EEEE. DL84
639-1573 PCBA, MLB, K91, DHW K91_COMMON, SODI MM FOXCONN, CPU: 2_0GHZ, GPU: SEYMDUR, FB_256_HYNI X, EEEE: DHW 826- 4393 1 LBL, P/ N LABEL, PCB, 28WM X 6 WM [ EEEE_DL85] CRI T1 CAL EEEE. DL85
639- 1945 PCBA, MLB, K91, DL7Q K91_COMVON, SODI MM HYBRI D, CPU: 2_0GHZ, GPU: SEYMOUR, FB_256_HYNI X, EEEE: DL7Q 826- 4393 1 LBL, P/ N LABEL, PCB, 28WM X 6 WM [ EEEE_DL86] CRI T1 CAL EEEE. DL86
639- 1953 PCBA, MLB, K91, DL7R K91_COMMON, SODI MM MOLEX, CPU: 2_0GHZ, GPU: SEYMOUR, FB_256_HYNI X, EEEE: DL7R 826- 4393 1 LBL, P/ N LABEL, PCB, 28WM X 6 WM [ EEEE_DL87] CRI T1 CAL EEEE. DL87
639- 1574 PCBA, MLB, K91, DHMWV K91_COMVON, SODI MM FOXCONN, CPU; 2_0GHZ, GPU: SEYMOUR, FB_256_SAVSUNG, EEEE: DHWY 826- 4393 1 LBL, P/ N LABEL, PCB, 28WM X 6 WM [ EEEE_DL88] CRI T1 CAL EEEE. DL8S
639- 1959 PCBA, MLB, K91, DL80 K91_COMMVON, SCDI MM HYBRI D, CPU: 2_0GHZ, GPU: SEYMDUR, FB_256_SAVSUNG; EEEE: DL80 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 WM [ EEEE_DL89] ORI T1 CAL EEEE: DL89
639- 1960 PCBA, MLB, K91, DL7Y K91_COMMON, SODI MM MOLEX, CPU: 2_0GHZ, GPU: SEYMOUR, FB_256_SAVBUNG, EEEE: DL7Y 826. 4393 1 LBL. P/ N LABEL, PCB, 28WM X 6 M [ EEEE_ DL7Q) CRI T1 CAL EEEE. DL7Q
085- 1901 K91/ K91F DEVELCPVENT BCM KOL_DEVEL: ENG 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MVI [ EEEE_DL7R] CRI Tl CAL EEEE: DL7R

K91 BOM GROUPS 826- 4393 1 | LBL P/N LABEL, PCB,28MWM X 6 W1 | [ EEEE_DL7T] ORI TI CAL EEEE: DL7T

BOM GROUP BOM OPTI ONS - 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL7V] CRI TI CAL EEEE: DL7V
K91_COVVON ALTERNATE, COMVON, K91_COMVONL, K91_COMVONZ, K91_PROGPARTS, K91_PROGPARTS1, UVGLUE_K91_K91F, K91_PVT 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MV [ EEEE DL7W CRI Tl CAL EEEE: DL7TW
K91_COVMONL CPUVEM SO, SVC,_DEBUG_YES, HUBL_2NCNREM HUB2_2NONREM USBHUB_ 25138 826-4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DL7Y] CRI TI CAL EEEE: DL7Y
K91_ COMMON2 GPUVI D_1P11V, KB_BL, T29: YES, ENET_SD: BO, T29BST: Y, SDRV_PD, SDRVI 2C: MCU, T29_DP_HPD: ALL_OR 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE DL80] CRITICAL EEEE: DL80
K91_PVT BMON: PROD, VREFMRGN_NOT, XDP, XDP_CPU_BPM BKLT: PROD, | SNS_ON: NO, LPCPLUS_R: YES .
K91_PROGPARTS GMUX_PROG, | R_PROG, TPAD_PROG PVT, ENETROM_PROG: PVT, T29ROM PROG, T29MCU: PROG (ANItE, neatre)n a{Er iemarfar ts Pr Og r ambl es - AI I BUI I d S
K91_PROGPARTS1 SMC_PROG: PVT, BOOTROM_PROG: PVT SART NUVBER | ALTERNATE FOR| Bow OPT1 O er Des | conents: 34152830 1 1 G, CPLD, LATTI CE, GMUX, K91/ K91F U9600 CRI TI CAL GMUX_PROG
K91_DEVEL: ENG SNB_CPT_XDP, BMON: ENG, GMUX_JTAG_CONN, VREFMRGN, LPCPLUS_CONN: YES, LPCPLUS_R: YES, BKLT: ENG, SOPGOCD_I SL, CPURI PPLE_ENG, | M/PI SNS_ENG, | SNS_ON: YES, DEBUG_ADC, DI Gi_M C o PART NUVBER 33650042 1 | C, PLD, LATTI CE, LFXP2- 5E- 5, 132 BALL CSBGA u9600 CRI TI CAL GVUX_BLANK
K91_DEVEL: PVT SNB_CPT_XDP, LPCPLUS_CONN: YES, LPCPLUS_R: YES 15750058 | 15750055 ALL Pelta alt to TOK agnetigs 34152384 1 IR ENOGRE 11, OY7063833- LFXC w800 ORI TI CAL | R_PROG
SNB_CPT_XDP XDP, XDP_CONN, XDP_CPU_BPM XDP_PCH o 15250896 | 15250518 ALL VG LAYERS ALT TO OMNTEC 34153129 1 1 T28 EEPROM PVT, Kax U3690 CRI TI CAL T20ROM PROG
15580457 | 15550329 ALL VAG LAYERS ALT TO WRATA 33580777 1 | C, EEPROM SER! AL, 8KB, SOl C Uu3690 CRI Tl CAL T29ROM BLANK
35352805 | 35352603 ALL Fairchild wafer option
Modul e Parts 12850264 | 12850257 ALL Sanyo alt to Kemet i - — o ik leas =
33753997 1 1 C, MOU, 328, LPCL112A, 16KB/ 2KB, HVGFN2S u9330 CRI Tl CAL T29NMCU: BLANK
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON 128S0303 | 12850282 ALL Panasoni ¢ alt to Sanyd 34152057 i P P pe——— o P
33754031 1 1C, CPU, SNB, SRO30, PRQ, [2, 2. 0, 45W 4+2, 1. 20, 6M BGA u1000 CRI TI CAL CPU: 2_0GHZ 35353085 | 35351658 ALL ST Mcro alt to LT 33550724 1 e cru o rour 0 B 701 ORI T CAL U BLAK
33754032 1 1C, CPU, SNB, SROOW PRQ D2, 2. 2, 45W 4+2, 1. 30, 6M BGA u1000 CRI TI CAL CPU 2_2GHZ 376S0972 | 376S0612 ALL ROHM al t to Toshiba N-FET
33754033 1 1 C, CPU, SNB, SROOU, PRQ D2, 2. 3, 45W 4+2, 1. 30, 8M BGA u1000 CRI TI CAL CPU 2_3GHZ 37650855 | 376S0613 ALL Drodes alt to Toshiba dual N-FET
33754029 1 1 C, PCH, COUGARPQI NT, SLHOD, PRQ, BDBZHIVB5 u1800 CRI TI CAL 138S0676 | 13850691 ALL Mirata alt to Samsung cap
337S3936 1 1 C, GPU, AVD, WHI STLER. 962FCBGA, 40NM ES Usooo CRI TI CAL GPU: WHI STLER 13850652 | 13850648 ALL Sarmung / rata alt for Taiyo vudon
33753979 1 1 C. GPU, AMD, SEYMOUR, M2 LP, ESL, 962BGA ugo00 CRI TI CAL GPU: SEYMOUR 138S0681 | 13850638 ALL Taiyo vuden ¢ for Samsung
33850945 1 1 C. ASSP, LI GHTRI DGE, S LHAJ, PRQ FCBGA, 15X15M1 u3600 CRI TI CAL T29: YES 15250685 | 15250796 ALL Cnl o1V shay/ oK alt for yntec
34350534 1 1C, ASIC, GBI T ETH\ET&SD CTRLR, 686 QFNBXS, BO u3900 CRI TI CAL ENET_SD: BO 376S0977 | 376S0859 ALL B odes alt for ronm
34350494 1 1C, ASIC, GBI T ETH\ET&SD CTRLR, 686 QENBXS, AO u3900 CRI TI CAL ENET_SD: A0 35352592 | 35353199 ALL [P T ——
33850753 1 1C, FW643- E, 13948 PHY/ OHOl LI NK/ POl - E, 12 u4100 CRI TI CAL 335580550 | 33580777 ALL add 4K byte as alternative to 2K SMC
33350543 4 | C. SCRAM CODRS, 3232, 1. 2564, E- DI, L6400, 3450, UBS00, LSS0 ORI TI CAL F5 s12_savenG 37150679 | 37150652 ALL o arvernas fo o aode 33850895 : 11 SN, S8/ 2417, SMKGMM TLP 14900 CRITICAL SME_BLANC
33350564 4 | C. SORUM CODFS, 3232, 1. 250+, A DI EL 38V L6400, 3450, UBS00, LSS0 ORI TI CAL F5 512t X 13850671 | 13850673 ALL 34152854 : 1 SN CEVELCOVENT: PROTCD, K91 4900 CRITICAL SME_PROG PROTCD
33350571 4 . SCRA CODFS, G4M32, 3. 6GEFS, O D1 £, 1 18400, UB450, 8500, LBS50 ORI TI CAL B 16, SAVEUNG 34152935 1 1.C, SMC, DEVELOPVENT- PROTOL, K91 u4900 CRI TI CAL SMC_PROG: PROTOL
33350572 4 . SCRAM CODFS, G4MK32, 3. 6GBFS, 1 01 £, 1 18400, UB450, 8500, LBS50 ORI TI CAL B 16 HYNI X 34152994 1 1 G, SMC, DEVELCPVENT- PROTCR, K91 u4900 CRI TI CAL SMC_PROG: PROTCR2
33350543 > . SRA DS, 32132, 1. 2560, £ D1 £, 1 8500, (B350 ORI TI CAL B 256_SAVEUNG 34152861 1 1 C, SMC, DEVELCPMENT- EVT, K91 U4900 CRI TI CAL SMC_PROG: EVT
33350564 > | G, SO CODFS, 32132, 1. 25GH0, A 1 B 35 8500, (B350 R T CAL 5. 256t X 34152864 1 1 C. SV, DEVELCPMENT- DV, K91 U4900 CRITI CAL SMC_PROG DVT e
35353055 1 1, PI 3VEDP212, X2 DI SPLAYPCRT 2: 1 MUX, GFN 9390 CRI TI CAL EFl ROM 34152867 1 1 G, SV, DEVELCPVENT- PVT, K91 u4900 CRI TI CAL SMC_PROG PVT
725-1479 1 M.B LOCTI TE W EB CPU, PCH T29, GPU, K91 UV_GLUE_K91_K91F CRI TI CAL UVGLUE_K91_K91F 33550740 1 64 MBIT SPI SERIAL DUAL I/0O FLASH U6100 CRI TI CAL BOOTROM _BLANK
51650806 1 CONN, 204P, SCDI MV SOCKET, DDR3, RAM BGA, FOXCONN 33100 CRI TI CAL SCDI MVt FOXCONN 34152893 1 1 C, EFI, ROM PROTCD, K90/ K901 / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM_PROG: PROTCO
516- 0246 1 CONN, 204P, SOOI MM SOCKET, DDR3, p=0. 6M FOXCONN 32900 CRI TI CAL SCDI MVt FOXCONN 34152934 1 1 C, EFI, ROM PROTOL, K90/ K901 / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM_PROG: PROTOL
51650805 1 CONN, 204P, SCDI MV SOCKET, DDR3, RAM BGA, MOLEX 33100 CRI TI CAL SCDI MM MDLEX 34152991 1 1 C, EFI, ROM PROTCR, K90/ K901 / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM_PROG: PROTCR
516- 0245 1 CONN, 204P, SCDI MV SOCKET, DDRS, p=0. 6M MOLEX 32900 CRI TI CAL SCDI MM MDLEX 34152894 1 1 C, EFI, ROM EVT, K90/ K901 / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM PROG EVT
51650805 1 CONN, 204P, SCDI MV SOCKET, DDR3, RAM BGA, MOLEX 33100 CRI TI CAL SCDI MM HYBRI D 34152895 1 1 C, EFI, ROM DVT, K90/ K901 / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM_PROG DVT
516- 0246 1 CONN, 204P, SOOI MM SOCKET, DDR3, p=0. 6M FOXCONN 32900 CRI TI CAL SCDI MM HYBRI D 34152896 1 1 C, EFI, ROM PVT, K90/ K901 / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM PROG PVT
SYNC MASTER=K17 REF SYNC DATE=05/28/ 200
ETHERNET ROM pScC T i i
34152902 1 1C. TP PSQC, K9x, PROTCD us701 CRI Tl CAL TPAD_PROG: PROTQD BO\A Co nf I g u r at I O n
33550663 1 1 G, FLASH, SERI AL, SPI, 1MBI T, 2V7, 8P, SO C u3990 CRI Tl CAL ENETROM_BLANK . —
34152685 1 G ENET, 1881 TFLASH. Q1 REVOL, K74/ KT, Kd0 3990 CRITI CAL ENETROM_PROG: A0_SD 34152940 ! [C TP eon v e o RTo PAD PROS T d} Appl e Inc.
34152973 1 |G ENET, 1461 TFLASH, GV REVOL, K60) K62 3990 CRITI CAL ENETROM PROG: Bo_SD 34155001 : [ G TP PROC Kox PROTER U701 T TPAD PROG PROTCR 8
34153026 1 I DT, 1Bl TFLASHL 1 v FEVOL. Koo1 1 KoL/ KoR 18990 ORI T CAL CnETROM PROG EVT 341S3024 1 1C, TP PSCC, KOx, EVT U5701 CRI Tl CAL TPAD_PROG EVT NOTI CE OF PROPRI ETARY PROPERTY:
34153096 1 1 G ENET ROM NG T, DV, PVT, K901 /K91 3990 CRITI CAL ENETROM PROG PVT 34155099 : [C TP PS5 K0 DT P 7ot RITCA TPADPROS VT %E?E@i&*ﬁ%ﬁ? ?EPEEELE%NVLS%EEE NG
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. . J5713 (KEY BOARD CONN) .. FUNC_TEST | CT Test Pol nts
Functi onal Test Points USB PORTS e TR B S il oo1me BUTEN norest NG DO TESTS
PP5V S3 RTUSB A E .. [Ty IRE e e ST | SSP_SCLK P1 1 ss: CPU NO TESTs [l TRUE NC SMC FAN 3_TACH s 45
J5650 (LEFT FAN CONN) USB2 LT1 N o [Ty IRE 5285 4§ 47 52 TP | SSP_SDATA P1 0 s =2 — > TRUE NC SMC FAN 3 _CTL a4 as
FUNC TEST . USB2 LTL P . s IRE ﬁ &Sg 52 w%m 88 NO_TEST = TRUE NC SMC FAN 2 TACH 4 4s
UE PP5V_S0 8708 g9 71 TRUE 52 >—IRE LPCPLUS GPIO .. TRUE NC _SMC_FAN 2_CTL 4«
= IRE ffan i | Bel ?anJ_ TRE G\D O+ TR B - el e T TP_CPU_RSVD<65..62> — fpue  NC TP CPU RSVD<65.. 62> = TRE N e
= TRUE FAN LT PWM o L m@p TrE WS KBD5 - m@ TRUE LPC AD<O. . 3> 1044 40 07 o0 TP_CPU RSVD<58..45> — jae  NC TP CPU RSVD<58.. 45> EB TRUE NC_FW2_TPBN 20 40
= TRUE FAN LT TACH ., PP5V_S3 RTUSB B F ., o TRUE_W5_KBD6 s LPC_CLK33M LPCPLUS 25 4 o5 — AN NC FW2_TPBI AS
BTN > V& KBD? >R e VE T TP_CPU RSVD<43..32> — NC TP_CPU RSVD<43..32> uaog TRUE %0 0
J5660 (R GHT FAN CONN) 42 o8 Do IRE 52 >—IRE 16 44 46 87 93 o e 1 S e TRUE NC_FW2_TPAP 38 40
o 1RUE_USB L(TEEIDP 2o e IRE WS KBD8 o [C2TRUE_LPC PVRDWN L 17 a1 16 TP_CPU RSVD<27..26> — NC TP_CPU RSVD<27..26> > TRUE NC_FW2_TPAN w0 10
2 WS_KBD9 . C>—IRE RO 16 40 4 e
fieceY IRUE PPV S0 s a 2T el TR g Toe V6 KBDIO 5 _IRE ST o TP _CPU RSVD<24..15> — NC TP _CPU RSVD<24..15> m@ e N BV Tonn e
| m— LRUE s = + TRUE W5_KBD11 o PM SYSRST L 17 25 a0 TP_CPU RSVD<2..1> —_NC TP_CPU RSVD<2..1> NC FW)_TPAP o D
= TRUE FAN RT_TACH ., V& KBDL2 [ RE VMool L = = [z TRUE Vo 38 40 04
- GND s IRE 52 [3—IRESMCNDL s - B TRUE NC ESTARLDO EN
T RUE :l Se;rp&an e WS KBD13 . e SMVC N o TP_CPU RSVD NCTF<8..5> — TR NC TP _CPU RSVD NCTF<8.. 5> |y e NC ALS GAI N
= J6780 (M C CONN) Emﬂ TrRE WS KBD14 s G_‘LBLF—ESNCO\D:H e o
VW& KBDI5S CAP - S ae sworeser L e NC NO_TESTs . NC FW643 AVREG TRUE BASE_Nc FW543_AVREG ;5
> TRUE E: m g gHI — oo W5 _KBD16 NUM - gNN%RX L I mﬁ:rEIST Bl UE 6 NC FW543_TDI = i E;TNK‘B‘EFV\B43 TDI 6 38
D> IRE w0 J3401 & J3402 (Al RPORT/ BT/ CAVERA CONN) m@n TRUE W5_KBD17 % mm TRUE TCK as 45 a0 e , DP -
TRE B _MCP . POLE_AP_ 2R P o KBDL - Cy_TRE SNC_TDI e e NG CRT_1G CREEN . NCDP
[Coso-IRE PCIE AP_D2R N 16 31 03 [Toee IRE W5 _KBD19 52 —IRE SMC_TDO 44 a5 a6 e 76 DP
e PCLE _AP_R2D P a1 03 TrRUE WB_KBD20 2 TRUE SMC TMS 44 a5 4 DP.
e trE POE AP R2D N nn CreeTRE WS KBD21 > TRE SMC TRST L O o NG ORT LG DRC OLK NG CRT 1G DBC QLK oP
PCIE_CLKIOOM AP_CONN P 5 rre Tre W5_KBD22 - [y _TRE SMVC TX L v ve-NCCRT1GDDC DATA — tae- NOORT 1G DOC DATA.r NS hp
[Cye1RE POLE_CLK100M AP_CONN N 3 e, TRUE VB KBD23 - > 1RE SPI ROV USE_MB . 4 s NC CRT | G HSYNG e DP.
o TeE AP_CLKREQ Q L ) WS _KBD ONOFF_L . SPL_ALT CLK . e = TG CRT | G HSYNG . o,
Crmps TRE PCLE WAKE L N m@g T WS LEFT _SHI FT_KED .. @m TeE SPL_ALT CS L . we NG CRT 1 G VSYNC = - CRT_ LG VSYNC ¢y w6 oP
>—1rE WFI_EVENT L swass  CImpeIRUE WS LEFT OPTI ON KBD = >—IRE SPL_ALT M SO . a e Db
AP_RESET CONN L ., oo 1RUE VE_CONTROL_KBD - v 1RE SPL_ALT MCSI o e DE
[rose-IRUE PP3V3 W.AN a1 a5 [2psIRE SYS LED ANODE R . b
J6781 & J6782 ( SPEAKERS CONN) PP5V AL Fa gg
SMBUS SMC A _S3_SDA s 51 4 47 53 54 2 J6950 (Bl L CABLE CONN) e
PK| N L P 5o o0 as _ DP
>_1RE _ SPKROONN L_QUT N s B e A SE r i e PPBV S3 IR R " NO_TEST=TRUE £ v B
O IRE sgﬁROON“ R OUT_P o 60 s USE CAMERA CONN N - o2 o IRE SMC LID R o T29 D2R P<1..0> 44 o2°° s NC_SDVO TVCLKI NN — NC SDVO TVCLKI NN .
Co» TRE  SPKRCONN R OUT N s e o0 CoNN USB2 BT P o2 1RE LR RX_OUT s RUE_T29 D2R N<1.. 0> o 000 ° a 1+« NC_SDVO_TVCLKI NP = - BASESTRE NG SDVO _TVCLKI NP
o TRE  SPKRCONN S _OUT P s e o CONN USe> BT N o0 o2 1RUE SYS_LED ANCDE s > _1RE 129 D2R C P<1.. 0> s s = _BASE=
SPKRCONN_S_OUT_N s 50 56 [opsRE = 0 oDe Bl L o > TRE T29 D2R C N<1..0> 6505 NC TEST e NG SDVO STALLN = = NC_SDVO STALLN o
Ege——IRUE TSR = == SMBUS_SMC O_SO_SCL a1 44 47 50 19 96 TRUE GND S NC SDVO STALLP = NC SDVO ST,
O E SVBUS_SMC_0_SO_SDA + - » sl o s T29 RoD G Pl 0% e " s L —
J9000 (LVDS CONN) = O _TRE T29 R2D C N<1. . 0> wws OD—RETIEADGLOZ s s NC_SDVO | NTN — TR NC _SDVO | NTN C
> TRE T29_R2D P<l_. 0> o C—IRE TP AD CRLO L o v« NC_SDVQ_| NTP :_%ﬁ“wtm SDVO_ L NTP
PP3V3_SW L o J6950 (BAT CONN) o TRE T29 R2D N<l..0> 4 => Ei Ig 233 tg t g s = -
o> _TRE PP3V3_SO > IRE SYS DETECT_L - POAER RAI LS O RE T2ODPA M. B<3.. 0> v BB TP Bk FAUT « —NCGPUBLERST | — g NG GPU BUERST L .
o 1RUE PPVOUT_SO_LCDBKLT #E5 72" TP needed FUNC_TEST D>— = PR3, 0% vose o TRUE 1P sn_pescm pro over oe o TP_GPU_GSTATE<0> — MRAE BASE-NEEGPU_GSTATE<0>
% o5 100 ~ DP_T29SNKO_AUXCH C P 55 76 o5 B> 2 “ NC GPU GSTATE<1> — = BASE=TR} <1>
LVDS DDC CLK o 23 E—RUE T £9on P Ao TRUE TP XDPPCH HOOK2 o GPU GETATE<1> .
O DG DATA e D IRE PMSIP S3 L 1120 35 [ TRUE DP_T29SNKO AUXCH C N 5 70 0s ED—TRE—2- o oo 2 » TP_GPU M OA D<9..0> _BASEENEEGPU M OA_D<9. . 0>
o R NN A DATA Pt s > _1RUE PPOV75_SO_DDRVIT # . TRUE DP_T29SNKO_AUXCH P = o5 = = . NC GPU M OA DE _ — _BASES, U M OA DE
PP18V! DP_T29SNKO_AUXCH N s ss > RE TP GMUX PLEB o = =
LVDS CONN_A_DATA _N<O> &2 o3 o7 PP1VO5 SO 44 67 89 TRUE PM RSMRST L 7 72 R
LVDS CONN A DATA P<1> & s3 o TRUE 1'5%%0°%, [ IRUE DP T29SNKO M. C P<3..0> 5 75 5
PP1V05_SOGPU__ 33 %8 TRUE_CPU MWP_BOOT1 o s
LVDS_CONN_A_DATA _N<1> & s 5r =i TRUE DP T20SNKO M. C Ne3.. 0> ssmos BB — P m=h ) oo NC LVDS EG BKL_PWM NC _LVDS EG BKL_PWM
VDS CONN A DATA P<2> o o o> 1R PP1VO5_S5 [ IRUE DP T20SNKO M. P<3..0> ss 55 = U WP UG ER o7 8 J TR Ve TG B R T&Fﬁng—ﬂ'{ Ve TG B KN o
VDS CONN A DATA Neoo oo > TRUE PP1VO_FW FWPHY ;35 [ TRUE DP_T29SNKO_M_N<3. 0> 5 o5 = o7 e ——m;msﬁrﬁg——
o LVI NAGKEPws — PP1V2_ ENET 73870 DP_T29SNK1_AUXCH C P 25 7a os [ED—TRUE TP 1V05 S0 PCH VECAPLLEXP 20 s E ::VVDS : G EK(L?LKP— TR PBASE:Tﬁ IEVVDS : G EK(L:L;?\M _—
CVbe CONN A O EN Co>_TRE PP1V2_S0 200 [rmy_TRUE DP_T29SNK1_AUXCH C N s 7 o5 2= =
[IDpo-TRUE =¥ w2 = 2 0 — TRUE PP1V5_S: 1 26,20 29 DP_T29SNK1_AUXCH P = s MR
LVDS_CONN_B_DATA _P<0> &2 as or o % NC SMC BS ALRT L NC SMC BS ALRT.
o LVDS_CONN_B_DATA_N<O> & s or CR—IRE Eppllx\//s Rl%I3RSO K S A N ! = Moo 5 -
meﬂf———LVDs CONN B DATA P<1> o o o 15800 (1 PD FLEX N D IRE 8 55_SO0GPU_| SNS TRUE DP T29SNK1 M. C P<3..0> 33 78 95 > IRE NEM A BA<2..0> ., 5 o [ IRE MEM B BA<2..0> 1150
MJ:——LVDS CONN B DATA N<1> o o0 or oy TRE PP18V5 S4 CON " > IRE PP1V8R1V55_ SO0GPU ISNS_P@ TRUE DP_T29SNK1 M. C N<3..0> 33 78 95 5 NC PCl _PME L = _ NC PCl _PME L s [Ep—IRUE MEM A CKE<1..0> 5 o C>—IRE MEM B _CKE<1..0> ;5250
mm,mE LVDS_CONN_B_DATA _P<2> o s or D 75 HOST | NIN o > IRE zgixg guu EPX 7 [y IRUE DP T20SNKL M. P<3..0> mss 1o NC PO CLKSSM OUTS — %—ﬁi‘j“ NC PCl _CLK33M QUT3 ¢ preny, TrRUE MEM A CLK Ne<1..0> MEM B CLK N<1.. 0> 4 2
e R . _BASES , OB e o2 o
LVDS_CONN_B_DATA N<2> o o2 o7 = TRE Z2_MCS o5 > RE e T bty Ep—TRUE DB T29STL ML T8..0% » | NC PO E_CLK100M PEAN— ___NC PCIE_CLK10OM PE4N . >—TRE _MEMA CLKCP<1. 0> || pmp tre MEMLB CLK P<1..0> ;=
LVDS CONN B CLK F_P & o e IRE Z2 CS L s 53 B8 s _NC PCl E CLK100M PE4AP— NC PCl E_CLK100M PE4P MEM A €5 Ll . 0> 4 MEM B €5 Ll . 0> o
LVDS_CONN B CLK_E_N s o [Coope TRE_Z2_DEBUG3 oo Ot EE3VEENEWPEY 01§l mp—TeE 15 D6 T295RC AXAH CP o . INC_PCI E_CLK100M PESN= YR SETRE NG PCi E_CLK100M PESN m—1ae NVEMA CDT=1. 02 ooy TRE MEM B_CDT<L. 02 w20 o
LED RETURN 1 : . Z2_M SO . D8 ¢4l [Ep—IRUE TP _DP T29SRC M_CP<3,. 0> = = = R A<l . 0> . e IRE MEMB SA<L..0> .
LED RETURN 2 Zz : o TRUE 72 B T EN :3 o3 D TRUE 553\\;3 SOGPU §§ é% é? — TP _DP_T29SRC M._CN<3..0> a4° ° NC PCIE CLKIOOM PESP— = NC PQI E CLKIOOM PESP @Jsl TRUE MEM A &63. . 0> 1? 26 27 @ RUE VEM B &63- . 0> : 27 28 91
LED RETURN 3 o mﬂeﬂf—-—@—-—mF 72 SCLK o CD—IRE Ppgvg_gg B4 oD IRE DP SORVA M CP<0> oo = NG > TRE MEM A DS N<7..0> i e TRE MEM B DOS N<7..0> 4 5 B
[more-TRUE_LED RETURN 4 o2 oo @w" TRE Z2_CLKIN s D V3 55 AVREE SVC RUE_DP_SDRVA N<O2 oo =TREE NG > IRE _MEM A DOS P<7..0> "§ mmp TRUE MEM B DQS P<7..0> »
LED RETURN 5 o s+ TRE Z2_KEY _ACT L i R RUE FESVS oo AVREE SML 4 rrp TRUE DP SDRVA M. C P<2> o4 o5 =TRUE NG FB_AO 31..0 -
? TRUE PP3V42_G3H & 42 4 TRUE DP SDRVA M. C N<2> g5 °° = = .- 0> 757007 ey TRUE FB BO DO<31..0> 77 o
[ e LED RETURN 6 o 22 RESEL__ e e &0 1] e e PL3 = T TaE FB AO_ASB. . 0>  ro oy TRE FB BO A8 0>  irrs
. = G 45 D = = FB AO_ABI L TrRE FB BO_ABI L
T :l 4 TPs WBF——TR‘F BLCKB T 5z 53 o> 1= PP5V_S3 &, B IRUE DP SDRVA M. N<0> wios  ° = >—IRE 7576 97 [T 7577 97
L = 52 sa 3 PPV S5 e o SorvA M Peo s _NC B = ¥ NC FB AO_EDC<3.. 0> 1 1o rRE_FB_BO EDC<3..0> %,
34500 ( SATA N [Cross TRE PSCC M SO o5 P VST ) T e i ™" . _NC B RD ON — I NC FB_AO WCLK_N<1.. 0>  po> ter FB BO WOLK N<1.. 0> %
e PPEY SWODDODD ccum oy TRE_PSOC_MOSI 5 s @ ™ oo N ash o % e s _NC B RRD CP_— B FB A0 WOLK P<1..0> % = TRE FB BO WCLK P<1..0> %
o :l 3 TPs PSOC SCLK flacen 74 62 63 [TERy—LRUE 9 PCIE RESETO L g NG SATA D D2RN = — NG TA D s [ ”
RN SR NN oo TRUE SMBUS SMC A S3_SCL o aar s  [—TIRUE PPVCORE GP e em TP 129 POE RESETL L - " —\C SATA D D2RP = I ERSETROE SSQTA BB e R e 3|1_<3'o' > oo o 3|1_<3'o' > ur
1 44 a7 a PPVCORE SO CPU 66 — TRUE— 6 16 = 0> 75 76 07 2 0> 7577 07
“ A 6 51 aa a7 53 54 95 Zahoi* *° [E—IRUE TP T29 PCIE RESET2 L o D — A BASESTRUE ATA_D_R2D O FB_Al_A<8..0> FB Bl o
SATA_ODD D2R C N__ ., [p2-IRUE SVBUS SMC S3_SI PPVCORE_SO X 166 = TR 6 16 TRUE .. 75 76 o7 TRUE A<8. . 0> 75 77 07
O 10 A O DoRC N Coee 12 PEVORE SO GRX_ © ppIme TB120 PARRESEI Lo [ TNG 5 = ME SETRE NG SATA D R2D CP « oy tmE FB AL ABI L v oy tRE FB BIABI L ——
SATA ODD RD N . J6900 (DC POMER CONN) (=g PPVITDDR 53 .o w e TeonPA ORI AGH P 1o —NC E = BASEETRONC SATA E_D2RN . 56 FB Al _EDC<3.. 0> 5 100 FB Bl _EDC<3.. 0> % .,
SATA ODD D2R UE B o ADAPTER_SENSE . D ooRt BIAS =95 NC SATA_E _D2RP = %7;‘;_— RENC SATA E_D2RP . 40 rE FB AL WCLK N<1.. 0> % RE_FB Bl WOLK N<i..0> % L]
D SE_SATA_ODD D2R UE_ N s o2 IRE PP18V5 DO N FUSE . NC NO TEST? s __NC SATA E R2D CN i %%?E* EZTRUE NC SATA E R2D CN s 16 > 1rE FB Al WOLK P<1..0> g FB Bl WCLK P<1..0> %
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101772769 67 44

PP1VO5 SO _CPU VCCPQE _ ; 15 14
'R1140
9935 23 22 20 17 16 14 4312 100 7 ¢ PPIVOS SO U1000 %ﬂlé
NOSTUFF NOSTUFF | NCSTUFF SANDY- BRI DGE [t
R1100* 'R1104 |'R1102 MOBI LE- REVL 2402
1
Ie?él.lOl K 5L K BGA DPLL_REF_CLK|_AJ4 _DPLL REF QLK Unused eDP CLK
68 v 20w 1iow ey (2 OF 11) ppL| REF CLK*|,AJ2_DPLL REF CLK L u
1/ 16w 2015 2402 2201 am T
frdiys K63 | TPCPU_CLK100M P
2402 B59 i BCLK_I TP| P Yanyi R
NCx—E2%qPROC_DETECT 9 BCLK_| TP* |;K65 - I TPCPU CLKIOOM N 7y 56 50
CPU PROC SEL L AHY |y ELECT* é
%0 17 (OO} - ROC_SELECT g BCLK| D5 - DM _CLKIOOM CPU Py 16 50
R110 BOLK* [, O8 pll DM _CLKIOOM CPU N (myis w0
56 CPU CATERR L H53 h
2 1 o0 <O} - CATERR*
%0 67 45y CPU_PROCHOT L ‘/\Q/\ hal (1 PY) PROY* |4362 - XDP_CPU_PRDY_L oD 2
1718w % 44 194gry— CPU PECI Py F53 |pec) (1PY PREQ |5H65 - XDP_CPU PREQ L am » o
59 35 25 22 20 17 15 14 33,32,19,0.7 5,_PPLVOS SO Vaos"
. CPU PROCHOT R L -~ H51 4 pROCHOT* & (Pp  TCK| 358 - XDP_CPU_TCK am =
R1127(:53 £ Py TVEL_HB9 - XDP_CPU TVB am == =0
F51 -+ | H63
%1%&,\7 %0 19 T} PM THRMIRI P L - THERMIRI P* (1PY) TRST - XDP_CPU TRST L am 2
402, R%31225 (1P TDI| K61 - XDP_CPU TDI am s
25 29 C>—PLT RST CPU BUF L 2W 1 PLT RESET LS1V1 L - K51 |RESET* s Tpo_K59 - XDP_CPU TDO oD 2 %0
1w E &
oS %0 17 [Fy—PM SYNC - K53 |pm sYNC 9 DBR* |yH61 - XDP_DBRESET L [ 28 25 %
60
%0 23 19 [Ty CPU_PURGD - UNCOREPVRGOCD % 2 (1PY BPM 0* |4 CB2 - XDP_BPM L<0> 23 50
A -> <D
e (1PY) BPM 1% [y D61 - XDP_BPM L<1> D 2 ©
PM _MEM PWRGD R - AY25 |SM DRAMPWROK i (1 PY) BPM 2+ [,E62 - XDP_BPM L<2> CED 2 %0
- A A
. (1PY) BPM 3*[JF63 - XDP_BPM L<3> D 7
72 71 20 15 13 10 7_PP1VA 2 (on—CEY MEM RESET L - BE244SM DRAVRST 3 (1P BPM 4% [1D59 - XDP_BPM L<4> D =
- A -
PLACE,NEAFtRlRl;_lle(")'“l CPU DDR VREF - BJ44 |sm VREF s (1PU) BPM 5* [5F61 - XDP_BPM L<5> D # ©
| F59 XDP_BPM L<6>
200 CPU_SM_ROOVP<0> > BJ46 Ism RoOMP_0 o Em’i G50 - XDP_BPM L<7> D
llléW CPU SM RCOVP<1> - BG46 |sm 1 (1PY A - 23 90
- ARCOVP_ <D
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o 27 s MEM A _DQ<0> ALG | sA DQ 0 SA_ck_o| BB31 MEM A CLK P<0> o2
o1 27 5 M A DO<1> AL8 | sA DO 1 SA_Ck_0+ [,BA32 M A LK NeO> o
R AR rocdme o oce op.
o 27 MEMA_DQed> AKT | s DQ 4 oM T SA_CK 1| AvB4 MEM A OLK P<1> o 2
o1 27 5 MEM A DO<5> AL10 | sp pQ 5 SA CK_1+ |[,AY33 VEM A GLK Nelo o
: : : Em 2 3: A/Ti/g Ssz:%g SA?CKEilm—‘M@ 6 26
o1 27 5 MEM A DQ<8> ARI10 | sp pQ 8 SA_CS 0 [yBDAL MEM A CS L<0> o
o1 27 6 MEM A DO<9> ARB | sA DQ 9 SA_Cs_1*[{BD45 - MEM A CS L<1> o> ¢
i~ grv=ryyTs I PRSP sa cor ol B241 v A coT<o> e
o M A 12: ATS 552:%3 SA CDT_1[ BA6 g MEMA QOT<l> roymye2e
o1 27 5 MEM A DO<13> ARG | sp DO 13 SA_DGS_ 0+ AN VEM A N<O> .
o1 27 5 MEM A DO<14> AV | sp DO 14 SA_DOS, 1+ AU NEM A Nels o
o1 27 5 MEM A DQ<15> ATO | sA_pQ 15 SA_DGs_2+ [JBOS NEM A Nz o
o1 27 5 MEM A DO<16> BA6 | s Do 16 SA_DOS, 3+ [JBDO NEM A Ne3s o
o1 27 5, MEM A 17> BA8 | sp pQ 17 < SA_DGs_4* [{BC50 NEM A Nedo o
o1 27 5 MEM A DOQ<18> BGS | sA DQ 18 ﬁ SA_DGS,_5+ [1BBS5 NEM A Ne5o o
o1 27 5 MEM A DO<19> AY9 | sp Do 19 4 SA_DOs_6+ |BD59 NEM A Ne6o o
o1 27 5 MEM A DQ<20> AV8 | sp Do 20 SA_DOs, 7+ [AUB0 NEM A Ne7o o
o1 27 5 MEM A DQ<21> BB7 | s pQ 21 P o o o
o1 27 5 MEM A DQ<22> BCB | sa pQ 22 G BT MEMLA p<0>
o1 27 5 M A_DO<23> BE4 | sp_DQ 23 & SA_DQS_1 = o 27
o1 27 6 VEM A 24> A2 | 5a pQ 24 é SA_DQS_2 MEM A P<2> 6 27
SA_DQs_3| BCL0 M A P<3> 6 27
o1 27 5 MEM A DQ<25> AVI1 | sp pQ 25 ! =
BB11 SA _DQs 4 MNEM A P<4> 6 27
o1 27 5 MEM A DQ<26> L SA_DQ 26 O e MEMLA pet> o
o1 27 5 MEM A DQ<27> BAL2 | sp_po 27 e NEMA bt oo
o1 27 5 MEM A DOQ<28> BEB | sa_po 28 o e Y pec> o
o1 27 5 MEM A DQ<29> BA10 | sA DQ 29 \ DQ5_7| AVO1 gy MEM A DOS >
o1 27 5 MEM A DQ<30> BDL1 | sp pQ 30 SAMA O BDRT o MEMA A<o» o -
o1 27 5 MEM A DQ<31> BE12 | sp_po 31 sA A [ BA28 o EMA Acl> o
o127 26 6 MEM A DQ<32> BB49 | sA DO 32 SA A 2[ BB2T O vEM A Aco> D
o1 27 5 MEM A DQ<33> AY49 | sp Do 33 SA 3| A6 O WEMA A o
o1 27 5 MA 4> BE52 | 5A DQ 34 SA_ N 4| BB23 M A Acds o
o1 27 5 MEM A DQ<35> BD51 | s po 35 SA WA 5| BA24 ;‘ L/;@NEM A Acto o
o1 27 5 MEM A DQ<36> BD49 | sA PO 36 sAMA 6| AY2L o NEM A Ace> oD
o1 27 5 MEM A DQ<37> BE48 | sA pQ 37 SAMA 7| BRL o MEMA A<7> D« =
o1 27 5 MEM A DQ<38> BAS52 | sp pQ 38 savg[BR2 o vEMa Acss D o
o1 27 5 MEM A DQ<39> AY51 | sa_pQ 39 sanm o[ BB2L O vEM A Aco> D
o1 27 5 MEM A DQ<40> BC54 | sA DQ 40 SA_NA 10| AVES VEM A A<10> o
o1 27 o MM A LOmAL> AYS3 | sA_DQ 41 SA WA 11[ AVE2 g  MEMA A<il> o © %
o1 27 5 MEM A DQ<42> A4 | sp DO 42 SA A 12 BA20 o MM A AcIze o
o1 27 5 MEM A DQ<43> AY55 | sp_po 43 SA W 13| BBIS o WEM A A3 o
o1 27 6 MEM A _DO<44> BD53 | sp_pQ 44 SA M 14/ BE20 g @ MEM A A<id> oD ¢ =
o1 27 5 M A DO<45> BB53 | 5A DQ 45 SA A 15| AWLE M A A<lSe o
o1 27 5 MEM A DQ<46> BES6 | sA DO 46 - MAALS> oo
o1 27 5 MEM A DQ<47> BAS6 | 5A DQ 47
o1 27 5 MEM A DQ<48> BD57 | sA DQ 48
o1 27 5 MEM A DQ<49> BF61 | sA_pQ 49
o1 27 5 MEM A DQ<50> BA60 | 5A DQ 50
o1 27 5 MEM A DQ<51> BB61 | 5A DQ 51
o1 27 5 MEM A DQ<52> BE6O | so_po 52
o1 27 5 MEM A DQ<53> BD63 | 5A DO 53
o1 27 5 MEM A DQ<54> BB59 | s Do 54
o1 27 5 MEM A DQ<55> BCS8 | sA pQ 55
01 27 s, M A > A8 | SA DQ 56
o1 27 5 MEM A DQ<57> AY59 | sp pQ 57
o1 27 5 MEM A DQ<58> AL60 | sp_pQ 58
o1 27 5 MEM A DQ<59> AP61 | sp_DQ 59
o1 27 5 MEM A DQ<60> AV60 | sp_pQ 60
o1 27 5 MEM A DQ<61> AY57 | sp Do 61
o1 27 5 MEM A DO<62> AN6O | sA_DQ 62
o1 27 5 MEM A DQ<63> ARS0 | sp_pQ 63
o1 205 oTMEM A BA<O> . BA36 | sA BS 0
o1 26 & (OOT} MEM A _BA<1> > BC38 [ sA BS 1
o1 26 ¢ (OO} NVEM A BA<2> . BB19 | sA BS 2
o126 6 MEM A CAS L BE44| sa_cast
o126 6 MEM A RAS L BE36] sA RAS*
o1 200 T MEM A VE L - BA44] sA vEr

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

28

. MVEM B 0> AL4
3 M B 1> AK3
. MVEM B 2> AP3
6 MEM B 3> AR2
13 VEM B 4> AL2
. MEM B 5> AKL
. MEM B 6> APL
13 VEM B 7> AR4
. MEM B 8> AV3
. MEM B 9> AU
s MEM B 10> BAY4
s MEM B 11> BBL
. M B, 12> AVL
s MEM B 13> AU2
13 VEM B 14> BA2
13 VEM B 15> BB3
s MEM B 16> BC2
s MEM B 17> BF7
13 VEM B 18> BF11
s MEM B 19> BJ10
s MEM B 20> BC4
s MEM B 21> BH7
. MEM B 22> BH11
3 M B 23> BGL0
s MEM B 24> BJ14
. MEM B 25> BGl4
13 VEM B 26> BF17
s MEM B 27> BJ18
s MEM B 28> BF13
s VEM B 29> BH13
6 MEM B 30> BH17
s MEM B 31> BG18
s MEM B 32> BH49
s MEM B 33> BF47
3 M B 4> BH53
s MEM B 35> BG50
s MEM B 36> BF49
13 VEM B 37> BHAT
s MEM B 38> BF53
13 VEM B 39> BJ50
13 VEM B 40> BF55
. MEM B 41> BH55
13 VEM B 42> BJ58
s MEM B 43> BH59
s VEM B 44> BJ54
13 M B 45> BGb4
6. MEM B 46> BG58
. MEM B 47> BF59
s VEM B 48> BAG64
s MEM B 49> BC62
s MEM B 50> AUB2
s MVEM B 51> AVB4
s MEM B 52> BAG2
s MEM B 53> BC64
s MEM B 54> AUB4
s MEM B 55> A2
3 M B > ARB4
s MEM B 57> AT65
6 MEM B 58> AL64
6. MEM B 59> AMBS
s MEM B 60> AR62
s MEM B 61> AT63
13 VEM B 62> AL62
6. MEM B 63> AMVB3
6 MEM B _BA<O> - BJ38
6 M B _BA<1> BD37
o VEM B BA<2> - AY29
s cm—MEM B CAS L ® BH39
s Cm—MEM B RAS L * BG3g
s Oom—MEM B VE L - BF39

SB_DQ 0
SB_DQ 1
SB_DQ 2
SB_DQ 3
SB_DQ 4
SB_DQ 5
SB_DQ 6
SB_DQ 7
SB_DQ 8
SB_DQ 9
SB_DQ 10
SB_DQ 11
SB_DQ 12
SB_DQ 13
SB_DQ 14
SB_DQ 15
SB_DQ 16
SB_DQ 17
SB_DQ 18
SB_DQ 19
SB_DQ 20
SB_DQ 21
SB_DQ 22
SB_DQ 23
SB_DQ 24
SB_DQ 25
SB_DQ 26
SB_DQ 27
SB_DQ 28
SB_DQ 29
SB_DQ 30
SB_DQ 31
SB_DQ 32
SB_DQ 33
SB_DQ 34
SB_DQ 35
SB_DQ 36
SB_DQ 37
SB_DQ 38
SB_DQ 39
SB_DQ 40
SB_DQ 41
SB_DQ 42
SB_DQ 43
SB_DQ 44
SB_DQ 45
SB_DQ 46
SB_DQ 47
SB_DQ 48
SB_DQ 49
SB_DQ 50
SB_DQ 51
SB_DQ 52
SB_DQ 53
SB_DQ 54
SB_DQ 55
SB_DQ 56
SB_DQ 57
SB_DQ 58
SB_DQ 59
SB_DQ 60
SB_DQ 61
SB_DQ 62
SB_DQ 63
SB_BS 0
SB_BS 1
SB_BS 2
SB_CAS*
SB_RAS*
SB_VE*

U1000

SANDY- BRI DGE

MOBI LE- REV1
BGA
(SYM 4 OF 11)

MEMORY CHANNEL B

SB_CK_0
SB_CK_0*

SB_CKE_O

SB_CK_1
SB_CK_1*

SB_CKE_1

SB_Cs_0*
SB_Cs_1*

SB_ODT_O
SB_ODT_1

SB_DQs_0*
SB_DQs_1*
SB_DQs_2*
SB_DQs_3*
SB_DQs_4*
SB_DQs_5*
SB_DQs_6*
SB_DQs_7*

SB_DQS_0
SB_DQs_1
SB_DQs_2
SB_DQs_3
SB_DQs_4
SB_DQS_5
SB_DQS_6
SB_DQs_7

SB_MA 0
SB_MA 1
SB_MA 2
SB_MA 3
SB_MA 4
SB_MA 5
SB_MA 6
SB_MA_7
SB_MA 8
SB_MA 9
SB_MA_10
SB_MA_11
SB_MA_12
SB_MA 13
SB_MA_14
SB_MA_15

CPU DDR3

BF33 MEM B CLK P<0> 6 28 91
OBH33 g MEMB GLK N<O>  qynyszs o
Bm;.._ww>—@ 628 o1

BF37 MEM B CLK P<1> 6 28 91
OB87 g MEMB OLK N<1>  qegmsas o

BJ26 > MEM B CKE<1> oo 6 20 o
OSEA0 g MEMB CSL<0> qegmysas o
DBHML g MEMBCSL<l> sz o

B&42 M B <0> 6 28 91

BH4AS * MEM B ODT<1> LoD 6 28 91

AN4 MEM B N<O> 6 27 91

AV MEM B N<1> 6 27 91

BHI MEM B N<2> 6 27 91

BF15 MEM B N<3> 6 27 91

BF51 o—> MEM B DQS N<4> Yz R

BH57 MEM B N<5> 6 27 91

AY63 *—> MEM B DQS N<6> CBD ¢ 27 28 91

ANG2 MEM B N<7> 6 27 91

AN2 M B P<0> 6 27 91

AWM MEM B P<1> 6 27 91

BF9 MEM B P<2> 6 27 91

BH15 M B P<3> 6 27 91

BH51 MEM B P<4> 6 27 91

BF57 MEM B P<5> 6 27 91

AY65 MEM B P<6> 6 27 28 91

ANG4 — MEM B DQS P<7> CBD 6 27 91

BF31 > MEM B A<O> {ooD © 28 o1

BH31 MEM B A<1> 6 28 91

BB37 MEM B A<2> 6 28 91

BC34 MEM B A<3> 6 28 91
&‘_’VM@ 628 o1

BB33 MEM B A<5> 6 28 91

BH27 MEM B A<6> 6 28 91

B&30 MEM B A<7> 6 28 91

BH29 MEM B A<8> 6 28 91

BF29 MEM B A<9> 6 28 91

AY37 MEM B A<10> 6 28 91

BJ30 ® MEM B A<11> oo 6 28 o

AVB0 MEM B A<12> 6 28 91

BA40 MEM B A<13> 6 28 91

BB29 MEM B A<14> 6 28 91
&‘_’VM‘_@ 628 o1

SYNC DATE=06/15/ 2010
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49 50 51 53 56 69 61 71 72_79

6§ 7.16.17.18_19 20 22'23'25 26

= 38'32°35'36 30 40 41 45 47 48
82 83 84 87 83 89 98

8 o 101 68 48 14 12 7 6 PPVOORE SO _CPU

For Future Conpatibility o7 12 4 45 08 100
R1320 —PPVCORE_S0_CPU
£ R46 [vec o U1000 vec_sa] 5
v o ReG st R42 lycc 1 SANDY- BRI DGE  vcc 55| H31
OCSA 02
PPIVOS SO eremgmummsumzanisdsg T ] © E;Z \Veolt] MOBI LE- REV1  VCC 56, ﬁ:
\vee 3 BGA Ve 57
PLACENEARERIS10. 1: 2. S4mm = 878 38 4 47 38 98 100 W7 |vcesa o U1000  vooi o seL| A8 CPU VOO O SEL R34 |voc 4 (6 CF 11) v ss| 644
R1300 1 WL5 1 SANDY- BRI DGE - R29 |y, P R Ve 40
75 R1302 iz VCCSA_1 MOBI LE- REV1  vcoog of Av23 PPIVE_S3_CPUVOODO - 15 o CC_5 CORE POVE CC_59 =5
1% 130 PLACE_NEAR=U1000. A50: 2. 54mm VCCSA_2 BGA Vi [ AT23 = VCC_6 VCC_60
fraets View U7 lvocSA 3 (9 oF 11) e 1 R23 lvee 7 oM T vee 61| &34
24z R1312 02 Y15 |vecsa 4 N z AL23 Re1 lvee 8 vee_62| 82
% 67 @y CPU VI DSOUT s02 3136w O LA 2 S8 L CPU VI DSOUT R U12 |ycosa s MT VocnQ. N5 lvec o vee 63| G28
R1311 T16 |vocsa 6 veepLL o] AK8S PP1VE SO _CPU VCCPLL R 714 M43 |vec 10 voc_64| G26
%0 &7 qoom}—CPU_VI DSCLK 2021016w O LAAN 2 S0 0-LE CPU VI DSCLK R T14 |vocsa 7 VOCPLL_1| AKE3 } N39 |vec 11 vee 65| F45
R1310 T11 lvcesa s VCoPLL_2| AK6L N7 lvec 12 vee 66| _F43
CPU_VI DALERT L 1 2 3 CPU_VI DALERT_L_R N18 N33 |voe 1 Vi S| Fa1
% o7 [T 0231300 L AN 2 5% ELE e \VocsA_9 voopee o] Av21 PPIVOS. S0_CPLy o s = cC 13 CC_6 =
43 " PLACE_NEAR=U1000. B51: 38mm VCCSA_10 voopee_1| AT21 Ve 14 VCC_68
N14 lycesa 11 VCO —[AP21 N26 lvec 15 vee_eo| F35
7 12 14 a5 68 100 M7 lvecsa 12 COPQE._ N24 lvec 16 vee_7o| F31
_ PPVOORE SO_CPU o o - vecPee_ 3| ALzl 20 29
—PBPIVO5 SO sresppznauimcumzmammana o o MLS lvcesa 13 — vee 17 vee 71
== Aa"sd181 M2 |vocsa 14 Vss_NCTF_o| BJ60 M6 |vec 18 vee 72| F25
PVCORE S0 AXG 112,22 PPVCORE_SO_AXG 1,12 13 15[an M1 |vcesa 15 vSs_NCTF_1] BI6 M2 |uce 19 vee 73| E44
_BOTTOM L18 |vocsa 16 VSS_NCTF_2| BH61 MO Ivee 20 vee 74| E40
PLACE_S! DE=8OT L14 lvocsa 17 vss_NCTF_3| B MB6 |vcc 21 vee 7s| E38
= PPVCCSA_SO_REG - N
PLACE S| DE=BOTTOM PLACE_SI DE=BOTTOV == is'8s 250 [\ VSS_NCTF_4| BE64 MB4 |vee 22 vee_7e| E34
nosTUrE || R 11000 ANL0: 50. Brm NOSTUFF - ESCUK VSS_NCTF_s| BE2 $3 Ve 23 vee 77 Z;
Bl
R1360'| |'R1362 |'RL366 R1364'| |'R1370 |'R1368 o B51 |\ pALERT* VSS_NCTF_o| BISS o5 | oe-24 Vee 78—
PLACE_NEAR=U1000. B47: 50. 8mm 100 100 100 OFF e 49.9 100 - vss_NcTF_7| BDL \vce 25 VCC 79
PLACE_S| DE=BOTTOM 1/ 16w Piew 1S oS 11200 150w iow o CPU_VECSA VI D<0> AEL0 |\oesA VI DO vss_NcTF_g| F65 M1 lvec 26 vee_so| D45
Mtz ] gh0e a0z 201 5 5201 5402 o4 (OOT}—CPU_VCCSA VI D<1 &G0 lvcesa viD 1 (1Y) vss_NcTF_of F1 L44 |oc 27 vee s1] P43
ot Fa s a0y vss_NCTF_10| E64 L40 |ycc 28 vee s2| DAL
PLACE_NEAR=UL000. F49: 50. 8mm B47 >_| . > >
90 67 (OO} CPU_VCCSENSE_P - VCC_SENSE vss NCTF 11| E2 138 |yoe 29 vee 3| D37
°0 o7 <} CRUVCCSENSEN o245 jvss sense VSS_NCTF_12| B61 L34 Jyec 30 vee sa| D85
%0 o7 ¢ CPU_AXG SENSE_P 22 [vAxG_sense Vss_NCTF_13| BS L32 lvee 31 vee gs| D31
%0 &7 ¢} CPU AXG SENSE N @20 [VSSAXG_SENSE VSS_NCTF_14| A60 L28 |voc 32 vee_ge| D29
AVLO VSS_NCTF_15[ A6 L26 |vec 33 vee_g7| S44
90 69 (OOT} CPU VCCI OSENSE P - VCCl O_SENSE L22 |yoc 34 vee ggl 40
*0 T} CBLLVOO CRENSE 210 vss_SENSE_veo O DC TEST A4l A4 TP DC TEST ma = ] Voo s8-8
AY19 DC_TEST_A62| A62 TP_DC TEST A62 & a3 > -89 22
PLACE_NEAR=U1000. E50: 50. 8nm TP_CPU VDDOSENSE P - 'VDDQ_SENSE DG TEST Acal A64 DC TEST B63 AG4 VCC_36 VCC_90 >
1 PLACE S| DE=BOTTOM TP_CPU VDDQSENSE N - AVR0 |yss SENSE_VDDQ oC TeST B3l B3 b TesT B3 <2 | K41 lvee 37 vee 91| &
R1367 @ - TEST B33 K37 |vec 38 Voo 92| C28
100 o4 (COT}-CPU_VCCSASENSE - \VCCSA_SENSE DC_TEST_B6 K35 |vec 30 Voo 93] <26
iew Fa7 DC_TEST_Bes| B85 DC TEST B65 64 K31 |vec 40 voo oal B45
A U TP_CPU DI E_SENSE - VCC_DI E_SENSE bC TEST BF1| BFL TP DC TEST BFL > s
2% D47 < =" I Gres K29 lvee 41 vee_95
NOSTUFF CPU_VCC VAL SENSE P - \VCC_VAL_SENSE DC_TEST_BF65[ BF6S TP DC TEST BF65 K25 |voo 42 Voo o6 BAL
CPU_VCC, VAl SENSE N o— 8 [vss VAL_sense DC_TEST_BG2| B2 «DC TEST BH1 BG Ry W N I
B49 DC_TEST_BGe4| BG4 DC TEST BG4 BHES T70 = T
= CPU_AXG VAL SENSE P - VAXG_VAL_SENSE OC TEST Bii| BHL VCC_44 VCC_98]
CPU_AXG VAL SENSE_N @48 [VSSAXG VAL_SENSE e TesT el BB oDC TEST BrE B2 J38 |vec_ 45 voc 99| B3l
resT 334 |vec a6 vee 100| B29
DC_TEST_BH63| BH63  DC TEST BJ64 BH63 T v
R1314 |* '|R1313 i BH65 VOC_47 VeC_101
10K 10K DC_TEST_BHGS BI2 J28 |vce a8 vCC_102| A40
DC_TEST_BJ2 - .
PLACE_SI DE=BOTTOM i;’qénﬁ“ iz:%ﬁ“ e TeeT myal B4 TP DG TEST B4 J26 |yoc 49 vee_103) 2333
PLACE_NEAR=UL000. A46: 50. 8mm PLACE_S| DE=BOTTOM w0z |, [ 4oz - = BJ62 TP DG TEST BJ62 H45 lvee s0 VCC_104
- PLACE_NEAR=U1000. AU10: 50. 8nm 1 DC_TEST_BJ62 H43 \voC 51 VCC 105, A32
PLACE_SI DE‘BOFE%V' 1l |1 R1365 1 DC TEST BJ64| BJ64 - -
1361 R1363 49.9 RI371 pLace_si pE=BOTTOM L4 S reer ol @ M1 lvee s2 vee_106| A28
NOST NOST NOSTUFF, i ONosTURE —TEST 37 Jvee 53 vee_107[ A26
VR, & Piew UFF kv Toow UFF L DC_TEST_cs4| 64 — —
sk o[ |00 w2 %01 = pc_TEST_p1| DL TP _DC TEST D1
s DC TEST Des| D65 TP DC TEST D65
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
NOTE: Intel validation sense lines per doc 439028 revl. 0
HR_PPDG sections 6.2.1 and 6.3.1.
SYNC MASTER=K92 M.B SYNC DATE=08/ 03/ 2010
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BJS56 |vss o UL000 Vss_ge| AWL6 AGL2 |yss 172 uU1000 vss_258| L20

BJ52 lysg 1 SANDY-BRIDGE  \gg g7| AV6S AF65 |\ss 173 SANDY- BRI DGE vss_259| L16

BJ48 lyss 2 MOBI LE- REV1  vss_ss| AV63 AF63 |vss 174 MOBI LE- REV1 vss_260| L12

BJ40 |vss 3 BGA vss_gg| AVS9 AF61 |yss 175 BGA vss_261| L8

BI32 lyss 4 (10 & 11) vss_go| AV57 AF1l |vss 176 (11 O 11) vss_262| K39

BJ24 lyss 5 vss_91| AV50 AF9 |vss 177 vss_263| K33

BJ20 |vss 6 vss_g2| Av44 AFS |vss 178 vss_264| K27

BJ16 |vss 7 vss_g3| AV38 AES7 |vss 179 vss_265| KL

BJ12 lvss 8 omT vss_ga| AV31 ADL6 |vss 180 vss_266| J64

BJ8 lvss o vss_os| AV25 AD14 |yss 181 T vss_267| 60 o an 15 12 7 PYCORE_SO_AXG

BGBO |vss_10 vss_g6| AV19 AD7_|vss_ 182 vss_268| 56

BGE6 |vss 11 vss_g7| AVO AR |yss 183 vss_269| 52 AHES
BG52 |yss 12 vss_os| AVS ADL |yss 184 vss_270| J48 AH63
BH8 |vss 13 vss_gg| AUS4 AB4 |vss 185 vss_271| J46 AH61
BGA4 Ilvss 14 VSS_100| AU47 A2 |yss 186 vss_272| 42 AH58
BG36 lvss 15 vss_101| AUAL ACBO_|vss 187 vss_273| J36 AH56
BG28 |yss 16 Vss_102| AU3S ACS7 |vss_188 vss_274| 330 AGG4
B4 lyss 17 vss_103| AU28 ABLL |vss 189 vss_275| J24 AGB2
BG20 |yss 18 VSS_104| AU22 AB9 |yss_ 190 vss_276| 22 AGG0
BGL6 |yss 19 vss_105| AUL6 ABS |vss 191 vss_277| 318 AF58
BGL2 |yss 20 vss_106| AVL4 AAST |vss 192 vss_27g| J14 AF56
BGB |vss 21 vss_107| AT61 AAL7 |yss 193 vss_279| J10 AE64
BFS |vss 22 vss_108[ ATS7 AALS |vss 194 vss_2g80| J6 AE62
BE62 |yss 23 vss_109| AT50 AAL2 |yss 195 vss_281| M9 AE6O
BES8 |vss 24 Vss_110| AT44 Y65 |vss 196 vss_282| HB3 AD6S
BES4 lvss_25 vss_111| AT38 Y63 |vss 197 vss_283| H27 ADG3
BESO lvss_26 vss_112| AT31 Y61 |vss 198 vss_284| M8 AD61
BE46 |vss 27 vss_113| AT25 Y7 lvss_199 vss_285| 62 AD58
BE42 lvss 28 vss_114| AT19 Y3 |vss 200 vss_286| 58 AD56
BE38 |vss 29 vss_115| AT11 Y1 |vss 201 vss_287| G54 ABBS
BE34 lyss 30 vss_116| AT? VB7 |vss 202 vss_288| &80 AB63
BE30 |vss 31 vss_117| AT3 V16 |yss 203 vss_289| 346 ABG1
BE26 |vss_32 vss_118| ATL V14 |lyss 204 vss_290| $42 ABS8
BE22 |vss 33 vss_119| ARS4 V11 |lyss 205 vss_291| G36 AB56
BE18 |vss 34 vss_120[ ARAT V9 lvss_206 vss_292| &80 AAB4
BE14 |vss 35 vss_121| AR4L V5 |vss 207 vss_203| &4 ANG2
BE10 |vss 36 vss_122| AR3S U64 lvss 208 vss_294| &0 AAGO
B35S |vss_37 vss_123| AR28 U62 yss 209 vss_295| GL6 Ys8
BD7 |vss_38 vss_124| AR22 U60 |yss 210 vss_296| GL2 Y56
BDS lyss 39 vss_125| AP65 W7 vyss 211 vss_297| &8 64
BC6O |vss 40 vss_126| AP63 17 |vss_212 vss_298| F39 w62
BCS6 |vss_a1 vss_127| APS7 T3 |vss_213 vss_299| F33 V60
BC52 |yss 42 vss_128| AP50 T1 |yss 214 vss_zoo|_F27 V65
BAA8 |vss_43 vss_129| AP44 R57 vss 215 vss_301| E60 V63
BCA4 Ilvss_ a4 Vss_130[ AP38 RS0 Jvss 216 vss_302| E56 V61
BAAO |vss 45 vss_131| AP31 R44 lyss 217 vss_303| E52 V58
BC36 |vss 46 vss_132| AP25 R38 |vss 218 vss_304| E48 V56
BC32 lvss_a7 vss_133| AP19 R31 lvss 219 vss_305| E46 165
BC28 |vss a8 Vss_134| AP17 R25 lvss 220 vss_306| E42 163
BC26 |vss_a9 vss_135[ AP15 R19 lyss 221 vss_307| E36 T61
BC24 |vss 50 vss_136[ AP12 R17 |vss 222 vss_308|_E30 158
BC20 |vss 51 vss_137[ AP11 RIS lvss 223 vss_309| E24 156
BC16 |vss_ 52 vss_138| AP9 R12 lyss 224 vss_310| E22 R64
BC12 lyss 53 vss_139| APS P65 |vss 225 vss_311| E18 R62
BBGS |vss_ 54 Vss_140[ ANS4 P63 lvss 226 vss_312| E14 R60
BB63 |vss 55 vss_141 A7 P61 lvss 227 vss_313| E10 RS5
BB47 |vss_56 vss_142| AL P11 lyss 228 vss_314| E6 R53
BB39 lvss 57 vss_143| AN3S P9 _lvss_229 vss_315| E4 R48
BBY |vss 58 Vss_144| AN28 PS_lvss_230 vss_316| D63 N64
BBS lvss 59 Vss_145 AN22 NS4 lvss 231 vss_317| B39 N62
BAS8 |vss 60 vss_146| AMB1 N47_lyss 232 vss_31g| D33 N60
BAS4 lyss 61 Vss_147| AW NA1 lyss 233 vss_319| D27 N58
BASO lvss_62 vss_148| AMB N85 lvss 234 vss_320| 58 N56
BA46 lvss 63 Vss_149 AML N28 |yss 235 vss_321| 54 N52
BA42 |vss 64 vss_150[ AL57 N22 |yss 236 vss_322| S50 N49
BA38 |vss 65 vss_151| ALSO MB7 |yss 237 vss_323| 46 MBS
BA34 Ivss 66 vss_152| AL44 MBO |yss 238 vss_324| H42 MB3
BA30 |vss 67 vss_153| AL38 M4 lyss 239 vss_32s| 36 M51
BA26 |vss_68 vss_154[ AL31 MB8 |yss 240 vss_326| 30 VB9
BA22 Ivss 69 vss_155| AL25 MB1 |yss 241 vss_327| €20 MBS
BAL8 lyss 70 vss_156| AL19 MBS |yss 242 vss_32g| C16 V63
BA14 lyss 71 vss_157| AKL6 MO |lyss 243 vss_329| €12 g
AY61 lyss 72 vss_158| AK14 M_|yss 244 vss_330 B L56
AY1l yss 73 Vvss_159| AK11 M8 |vss_245 vss_331| B39 L52
AY7_Ivss_74 Vss_160| AK9 M lvss_246 vss_332| B33 L48
AY3 |vss_75 vss_161| AKS L64 lyss 247 vss_3a3| B27

AY1 lyss 76 vss_162| AJ64 L62 |yss 248 Vss_334| AS6

AMB6 |yss 77 vss_163| AJ62 L60 vyss 249 Vss_335| A52

A2 lyss 78 vss_164| AJ6O LS8 lyss 250 vss_336| A2

AWMB lyss 79 vss_165 AIS7 L54 lyss 251 vss_337| A36

AWM yss 80 vss_166| A7 LS50 yss 252 vss_33g| A30

AWIO |yss 81 vss_167| A L46 |vss 253 Vss_339| A24

AVBE |yss 82 vss_168| AHL L42 lyss 254 vss_340| A20

AVB2 lvss 83 vss_169| AT L36 Jyss 255 vss_341| AL6

AVR8 |yss 84 vss_170[ AGL7 L30 vss 256 vss_342| Al2

A4 lvss 85 vss_171| AGLS L24 lyss 257 vss_343[ "8

VAXG_0

VAXG_1

VAXG 2

VAXG 3

VAXG 4

VAXG 5

VAXG_6

VAXG_7

VAXG 8

VAXG 9

VAXG_10
VAXG 11
VAXG 12
VAXG 13
VAXG 14
VAXG 15
VAXG 16
VAXG 17
VAXG 18
VAXG 19
VAXG 20
VAXG 21
VAXG 22
VAXG 23
VAXG 24
VAXG 25
VAXG 26
VAXG 27
VAXG 28
VAXG 29
VAXG_30
VAXG 31
VAXG 32
VAXG 33
VAXG 34
VAXG 35
VAXG 36
VAXG 37
VAXG 38
VAXG 39
VAXG_40
VAXG 41
VAXG 42
VAXG 43
VAXG 44
VAXG 45
VAXG 46
VAXG 47
VAXG 48
VAXG 49
VAXG_50
VAXG 51
VAXG 52
VAXG 53
VAXG 54
VAXG 55
VAXG 56
VAXG 57
VAXG 58
VAXG 59
VAXG_60
VAXG 61
VAXG 62
VAXG 63

U1000
SANDY- BRI DGE

MOBI LE- REV1
BGA
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GRAPHI C CORE POVER
| O PONER DDR3

vDDQ 0
VDDQ 1

BJ36

BJ28

VvDDQ_2

B&0

VvDDQ_3

BG32

VDDQ 4/
VDDQ 5
VDDQ 6!

BD47

BD43

BD39

VDDQ 7|
VDDQ 8

BD31

BD23

VDDQ_9
VDDQ_10;
VDDQ 11

BB35

AYAT7

AY43

VDDQ_12

AY39

VDDQ 1

AY35

VDDQ 14
VDDQ 15
VDDQ 16

AY31

AY27

AY23

VDDQ 17,
VDDQ 18

AV46

AV42

VDDQ_19
VDDQ_20
VDDQ 21

AV40

AV36

AV34

VvVDDQ 22

AV29

AV27

VDDQ 2
VDDQ 24
VDDQ 25
VDDQ 26

AU45

AU43

AU39

VDDQ 27,
VDDQ 28

AU37

AU33

VDDQ_29
VDDQ_30

AU30

AU26

AU24

VDDQ_31
VDDQ 32

AT46

AT42

VDDQ_3:
VDDQ 34
VDDQ_35
VDDQ 36

AT40

AT36

AT34

VDDQ_37
VDDQ_38

AT29

AT27

VDDQ_39
VDDQ 40
VDDQ 41

ARAS

AR43

AR39

VDDQ 42,

AR37

VDDQ 4

AR33

VDDQ 44
VDDQ 45
VDDQ 46

AR30

AR26

AR24

VDDQ 47,
VDDQ 48

AP46

AP42

VDDQ 49
VDDQ_50
VDDQ 51

AP40

AP36

AP34

VDDQ 52

AP29

VDDQ 5

AP27

VDDQ 54
VDDQ_55
VDDQ_56

ANAS

AN4A3

AN39

VDDQ 57,
VDDQ 58

AN37

AN33

VDDQ_59
VDDQ_60
VDDQ 61

AN30

AN26

AN24

VDDQ 62

AL46

VDDQ _6:

AL42

VDDQ 64
VDDQ_65
VDDQ 66

AL40

AL36

AL34

VDDQ 67,
VDDQ_68

AL29

AL27

PP1V5_S3RS0_CPUDDR

101 7
17 16 14 13 12 106 7
69767 44739 35 23 22

7 10 15 29 71 72

> PP1V05_S0
%o

PP1V05_S0 67 69 72 101
= 7728 39 35 33 36 15
AV55 |vea 0 0 uU1000 veal o_33| AN20
AV53 lveal 0 1 SANDY- BRI DGE veal o 34| ANL8
AV48 lycei 0 2 MOBI LE- REV1  vea o 35| ANLG
AV17 lveal 0 3 BGA veal O 36| ANL4
AV15 lveal o 4 (7 OF 11 vcaol o 37| AMLL
AV12 |yeg os 10 P R Vool o 38| AL5S
AUS8 |voal o 6 veal O 39 ALS3
AUS6 |voa o 7 veal o 40| AL48
AK2 lyea o 8 omT voa o 41 ALL7
AN lvea 0 9 veal 42| AL1S
AU20 |veat o 10 veal 43| AL12
AUL8 |voa o 11 vea! Q_aa| AKS8
ATSS |vea o 12 veal _as| AKS6
ATS3 |vea 0 13 veaol 0 46| AJ17
AT48 |voo o 14 vcol 0 47| AJ1S
AT17 |vea 0 15 veal _ag| AJ12
AT15 lvea o 16 veal O ag| AHLE
AT12 |vooi o 17 veal o 50 AHL4
ARS8 |voa 0 18 vcol o 51| AHLL
AR56 |voa 0 19 Vol O 52| AF16
AR52 |yeal o 20 veal o 53| AF14
ARA9 |voa o 21 VCaol O 54 AEL7
AR20 |voa g 22 vcaol o 55| AELS
ARL8 |yoal o 23 Vool o 56| AEL2
ARLE |vooi o 24 vcaol o 57| ADL1
ARL4 |yoal o 25 veal o 58 ACLY
APSS5 |veal o 26 veal o 59| ACLS
APS3 lvea o 27 veal o 60| ACL2
AP48 |yoal o 28 Vool O 61| ABL6
ANS8 |yoat o 29 veal O 62| AB14
ANS6 |vea o 30 veal o 63| Y16
ANS2 |yeat o 31 vcaol 0 64| Y14
AN49 |vea o 32 veal o 65| Y1l
Lac3mmynzy
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28x 1uF 0402 ( NOSTUFF)
4x 22uF 0603 ( NOSTUFF)

ATANTATI VN AO N w B D,
20x 1uF 0402,
20x 1uF 0402, 28x 1uF 0201 ( NOSTUFF),

CPU VCORE DECOUPLI NG
Intel recommendation: 4x 470uF 4nChm 2x 470uF 4nOhm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603,
Appl e | npl ementation: 4x 470uF 4nChm 1x 470uF 4nChm (NOSTUFF), 16x 22uF 0603, 4x 10uF 0402,
PLACEMENT_NOTE ( C1600- C16C7) :
o o5 4 12 7. PEVCORE_SQ_CPU Place on bottom side of UL000
JiClFGOO 1 C'}‘JF601 1 C&FGOZ 1 C'}‘JF603 1 C'}‘JF604 1 C&FGOS 1 C&FGOG 1 C'}‘JF607 1 C&FGOS 1 C&FGOQ 1 C1F610 1 C1F611 1 C1F612 1 C1F613 1 C1F614 1 C1F615 1 C.}‘,,:Gle 1 C1F617 1 C'}‘JF618 JiC&':(SlQ
TH# OTE OTE OTE OTH OTH OTHE TE OTE OTE TE TE TE OTE OTE OTH TH OTE TE TH D
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
L
NOSTUF| NOST! NOSTUFF UFF NOSTUF| NOSTUF| UFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF N‘@TUFF
1C16A0 [1C16A1 [1C16A2 |1C16A3 |1Cl6A4 |1 C16A5 |[1C16A6 |1C16A7 |1Cl16A8 |1C16A9 ([1Cl16BO |1Cl6Bl1 (1Cl6B2 (1 Cl6B3 (1Cl6B4 |1 Cl6B5 |1 Cl16B6 |(1C16B7 |1 C16B8 JiClGBQ
A A A A A A A A o o U T T A T o A
—F W PRV PR TE TR TE OPE PR PR PR Th PR TE TR TR TR TR TR TR —F 4y
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF -
1 CL6C0 |1 CL6C1 |1 (16C2 |1 (16C3 |1 (1604 |1 (16C5 |1 CL608 | C16C7
p o T o T o T, 6% T, 6% T o, T o T o,
T 8361 8361 8361 8361 8361 8361 8361 8361
C

PLACEMENT_NOTE ( C1620- C1623) :

Pl ace near UL1000 on bottom side
Lk [ Bibsd | Bubss
10UF 10UF 100%UF

B850
TOUF
20% -1 20% 20% 21
2 gE%\nﬁst 2 gE%\nﬁst 2 gE%\nﬁst —F gE%\nﬁst
0402-1 0402-1 0402-1 0402-1
L
C PLACEMVENT_NOTE ( C1624- C16D5): -
Pl ace nearPli ot ears|iemzbottmosnieiddentt @ rosn @i deot t om si de.
P CRITICAL T CRITICAL JCRITICAL JCRITTCAL TCRITICAL T CRITICAL ] CRITICAL T CRITICAL [CRITICAL | CRITICAL | CRITICAL JCRITTCAL [CRITICAL | CRITTCAL TCRITICAL T CRITTCAL | nemrirr e e s Py
1%&24 lrcie25 |ic1626 __1%637 __1%638 __1%639 licie30 |ic1631 |ic1632 |1c1633 __1%6;4 __1%6;5 __1%6;6 __1%697 _i?&% licie39 |:Cieto |:CieD _i%epm _i%:g%eFm__l%eFm 1%&%
Vo LER. T L. %, L. W, L. LW, LR T, T LW, L. LW, W LW, % W, % T % &
T b T2 attmmn T fpilemne |2 fgloome T2 faiome 7 filoomn |2 atlomn [ fplcmme [P fgloma 2 Bibcomn [7 filoomn 2 atlomn [7 fpScmme [ fgloma [ Bibcomn [2 fgloome |2 faiome [ fiScomn [P fglooma [ Bicomn |2 gl [ ficomn

PLACEMENT _NOTE ( C1640- C1645) :

D2T- sSM

Pl ace near inductors on bottom side.
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL NOSTUFE
L[*C1640 *C1l641 L1 C1642 .|t C1643 .11 C1644
o 421070/9LF 4MOHM ::421()70/9LF- 4MOHM ’—_:421070/9LF- 4MOHM ::421()70/9LF- 4MOHM 421070/9LF 4MOHM
F‘z BV, v F_Q BV, v r 2 Y e F‘ 2 Y e 2 Y e
D2T- SM D2T- SM D2T- SM D2T- SM
L

CPU VCClI O VCCPQ DECOUPLI NG
10x 10uF 0603, 26x 1uF 0402
ngOO _S0_CPy R 1
CR §I7CAL

Intel reconmendation: 2x 330uF;
Appl e | nplementation: 2x 330uF, 10x 10uF 0603, 26x 1luF 0402
PLACEMENT_NOTE ( C1646- C1671):
3353%33125;3'3‘31\/057% lPI ace on bottom side of UL000
B 1C1646 |1Cl647 |[1Cl1648 |1Cl649 |1C1650 [1C1651 ([1C1652 ([1C1653 |[1Cl654 ([1C1655 [1Cl656 |1Cl1657 JiC1658 )
y = 1 — 1 — 1  —=IF — 10 — I — 1o ——1UF — 1Ur — I — I TUE e 7o s z2 20 ar 7 0 PRIVESO VN ’ ’
S 18 S 18 S 18 S 18 S 18 S 18 S 18 S 18 S 18 S 18 S 18 S 180 S 18 S
T i i i i i i i i i i i i T s g t G1685 |1 C1686|* Soir-o. oosorm
1C1/F659 ::1C1/F660 ::1C1/F661::1C1/F662 ::1C1/F663 :201/':664::1C1/F665 ::1C1/F666 ::1C&/F667 :éC&/F668::1C1/F669 ::1C&/F670 JiCL%/':fS?l a;u VCCPLL Low p;SS’fiHer
Fix o TR TR OTE OTE OTE OFE T T TR OTh T
402 402 402 402 402 402 402 402 402 402 402 402 402
L —_—

PLACEMENT_NOTE (C1672-C1681):
Pl ace near U1000 on bottom side
T T L |
UF - 1
2
6.

% %
3V 5 6.3V
R X5R
3 603
SYNC MASTER=K92 M_B SYNC DATE=08/ 19/ 2010
—

72 1873 (L 1
10UF F 0]
0% 20%
& & [& ‘
603 603 603
Pl ace near inductors on bottom side ) ) ) )
CRI TI CAL
,C1682 C1683
e
CPU DECOUPLI NG |
d} Appl e Inc. M
®

+| 330UF-0. 006 1l\/(330LF- 0. 0060HM
20% 20%
2v
NOTI CE OF PROPRI ETARY PROPERTY:

2v/
2 POLY

A 2 o
CASE- D2- SM CASE- D2- SM
CRI TI CAL
Intel recommendation: 1x 10nGhn resistor, 1x 1uF 0402
R1601
0. 010,
1 2 _§0_CPU 710 12
1%
1/ av 1 C1684
0603 e THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
10V PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
2 1% THE POSESSOR AGREES TO THE FOLLOW NG
402 | TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 16 OF 132
Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL GR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 14 OF 101




FAVAVAVAV/VR A @S LT X O s

ATATATATI VB0~

Intel recommendation: 2x 470uF 4nChm 2x 470uF 4mGhm (NOSTUFF), 6x 22uF 0805, 2x 22uF 0805 (NOSTUFF), 6x 10uF 0603, 2x 10uF 0603 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)
2x 470uF 4nChm 1x 470uF 4mGhm (NOSTUFF), 6x 22uF 0603, 2x 22uF 0603 (NOSTUFF), 6x 10uF 0402, 2x 10uF 0402 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)

Appl e | npl enent ati on:
PLACEMENT _NOTE ( C1700- C1708) :
s e o PEVOORE S0 AXG Place on bottom side of UL000
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUEF
JiClF700 1 C1F701 1 C1F702 1 C&'ZO3 1 C1F704 1 C&'ZOS 1 C&'ZOG 1 C&'ZO7 1 C&'ZOS 1 C1F709 1 C1F710 1 C1F7 1 |t C&'Z 2 1 C&'Z 3t C1F714 1 C&'Z 5 |1 C&'Z 6 Jicl?g'lzl7
Fi@% T OTH T OTE O T OTE OTE TR OTE OTE OTFE OTHE T TR OTE O OTh Figg
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE (C1718- C1723): 1
Pl ace cl ose to U1000 on bottom side =
NOSTUFF NOSTUFF
c1723 |1 Cl72 Cl1725
1

PLACEMENT_NOTE (C1726- C1731):

lPI ace near inductors on bottom side.
LC%?FZG 1 Cg%?F27 1 Cg}?FZS 1 C‘?}JFZQ 1 C‘?}JF30 1 C‘?}JF31 1NO(%.‘:L§F32 1C1733
T Blfeme T it T e T il T fims [ s T e [ e
C

PLACEMENT_NOTE ( C1734-C1735):
Pl ace near inductors on bottom side.

NOSTUFF
tC1734 .t C1735 J1C1737
—470UF- 4MOHM == 4 70UF- 4MOHM 470UF- AMOHM

A
2
Z

OL Y- F_ 2 %O?¥-TAI\FI’ 2 %O?¥-TAI\FI’
D2T- SM D2T- SM D2T- SM
L
CPU VCCSA DECOUPLI NG
1x 330uF, 5x 10uF 0603, 5x 1uF 0402
1x 330uF, 5x 10uF 0603, 5x 1uF 0402

Intel reconmendati on:
Appl e | npl enment ati on:

CPU VDDQ VCCDQ DECOUPLI NG
Intel reconmendation: 1x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e | nplenentation: 1x 330uF, 8x 10uUF 0603, 10x 1uF 0402
PLACEMENT NOTE (C1738- C1747): PLACEMENT_NOTE (C1758- C1762): ]
727320 - PPIVE SIRSO CPUDDR Place on bottom side of UL000 o 12 7 _PPVCCSA SO_REG Pl ace on bottom side of UL000
JiC1|:738 __1 C1F739 __1 C1F740 __1 ClF74l__1 ClF742 __1 ClF743 __1 C1F744 __1 ClF745__1 Cl':746JiCl':747 1c1758 |1c1759 |:c1760 |1ci761 |rcl762
B R i i RN Lo Ty Loy Loy Ly
| ; 4 L i 4 L. T OTE TH OTE T
Pl ace cl ose to U1000 on bottom side J:‘ 1
:gzes |-cagas . cugso oppst Lgizse |gayss | gagse | cagss '
20%, T 29%, 20%, 20%, - 29%, T 29%, 20%, 20%, 1C17 1C1l764 [+ C17 1C17 Ji 1767
B T TH OTH TH TH TE T LR LRt L® LRt Lo B
2 8 2 %3 2 8 2 8 2 %3
Pl ace near inductors on bottom side ) J_ T 65 65 65 65 T 65
,C1756 : 1
+ %S)f?LF- 0. 0060HM =
I; BoLy J*C1768
O 2 s =L >70UF
T 20%
- : B
= CASE- B4- SM
Intel recommendation: 1x 10mohn resistor, 1x 1uF 0402 =
R1700
10‘ 0102 PP1V5_S3 CPU VOCDQ 7 12 _—
1}:{0W
L L C1757

0%
oV
2 X5R
202

SYNC DATE=08/19/ 2010

SYNC MASTER=K92 M_B

CPU DECOUPLI NG- | |

T TN |
d} Appl e I nc. Img.m_lﬂ
®

NOTI CE OF PROPRI ETARY PROPERTY:
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TEEDF‘CEESSO? AGREES TO THE FOLL NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 17 OF 132
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39 55 29 22 20 17 16 14 13,12 19 0 7 o _PP1VOS_SO
882815 1017 10427 5, PP3V3_SO 393 2 22 20 17 16 14 13,13,19,0,5 3, PPLVOS S0
CRRERRRERS PLACE_NEAR=U1800. Y47: 2. 54mm
LPC R AD<0> ' > LPC_AD<0> o 41 46 87 o3 PLACE_NEAR=U1800. Y11: 2. 54nm R1890"
’“—MIH%UZO W\ A= A502—n 1
R1830 90. 9
2 Cm>-SYSCLK_CLK32K RTC > 20 | RTOXL U18(|33(c)] Np YO/ LADO 2332 LPC R AD<1> ) 2 33 LPC AD<1> o 41 46 87 03 37.4 e
C20 COUGAR- 5917 20 W 201 1
RTCX2 FWH1/ LADL - WV D R1820 wzow
NC*— A/DBFCE!GIRE Fw/ LaD2| B37 @=L PC R AD<2> R 8621 A\ AN 2W3320L1Pc AD<2> CED © 44 46 o7 9 10K 28'52 93 36 E_ENET_D2R N B&4 | pernt Uls?;% SMBALERT*/ GPI OL1] E12 PCH GPlLOLL " 201,
5% BI34 -
(1 0) Fwes/ LAD3| S37 LPC R AD<3> s 2 33 LPC AD<3> 6 44 4 87 93 17200 o3 30 (TR)—LAL E ENET D2R P - PERP1 NOBI LE svecLk|_HL4 MBUS PCH CLK 23 26 28 30 41 47
RTC RESET L D20 | RTCRST g SV Vo <D o1 03 36 PCIE ENET R2D C N & V32 | pETNL FCBGA s s PCH DATA 00D 2 28 3
* (OO0}
° - FWH4/ LFRAMVE* | D36 LPC FRAME R L s > 33 LPC FRAME L o 44 46 67 03 ? < E ENET ROD C P = AWB2 | perpr SMBDATA — SN CED &>
rToReT L @2 | smromse I e AV e oo Q-PAEENET RRDCP g ~o0 (2 &F 10)
16 _PCH CRS "
D 010 LDRQO" 5= Ne_LPC DRLQO L o o o1 o rEy—POLE AP D2R N - 2534 | PERND oM SMLOALERT*/ GPI 060| AL2 SM. PCH O ALERT L 1
* EN
1o _PCH | NTRUDER L > d | NTRUDER* E O ORI /GPICR3| 50 g  TPOPVRENPOH  qepn(IPY) 9 91 6 (My—PCLE AP D2R P - :gg PERP2 smocLkl B > SM.PCH O OK oD 7 o
PCH | NTVRMEN L CL7 || NTVRVEN SERIRAYS gy LPC SERI RQ 6 aa a5 08 31 PCIE AP R2D C N - PETN2 GL2 - SM._PCH 0 DATA
PCH INTVRVENL g - -— <D D
) 93 a1 PCIE AP RRD C P ; AY32 | perpo SMLODATA| 47 03
o310 _HDA BIT CLK R o— "4 | HDoA_BCLK SATAORXN_AMB SATA HDD D2R N o e % 3 Ey—PCLE FWD2R N - ;@;2 PERN3 SML1ALERT*/ PCHHOT*/ GPI O74| 13 SM. PCH 1 ALERT L 1
SATAORXPLAML ® SATA HDD D2R P am - s o3 3 (ry—PCLE FWD2R P - i PERP3 % SML1CLK/ GPI cegl E14 - SML_PCH 1 CLK o 7 %
o5 16 _HDA_SYNC R 3% | HDoA sve SATAOTXNAP? TA_HDD R2D C N a0 # 30 POLL_ P R2D G N - PETNS SMLIDATA GPI 75| M6, SM. PCH 1 DATA e R
SATAOTXPLAPS g  SATAHDD RRDCP  roymy a2 02 3 PCIE FWR2D C P 254 | PETPS g hand
T1
16 _PCH SPKR - 0 | sPkr SATALRXN_AMLO SATA ODD D2R N o2 s NC PCI E_EXCARD D2R N BF36 | pern4 )
ka4 SATALRXP| AMB SATA CDD D2R P o . NC PCI E EXCARD D2R P BES6 | perps
0316 _HDA RST R L - HDA_RST* 8 SATALTXN_APLL SATA ODD R2D C N e s NC PCI E EXCARD R2D C N AY34 | pETNA
T SATALTXP|_APLO SATA CDD R2D C P o + N PGl E EXCARD ROD C P 234 | PETPA
s HASIN g ES4lipaspino _ Y Y - &= a7
" NC_HDA SDINL G34 | 1pa_spi NL SATAZRXNLAD? TP_SATA C D2RN NC PCI E 5_D2RN o PERNS
s _NC HDA SDI N2 - 4 | HDA_SDi N2 SATAZRXP| ADS - TP_SATA C D2RP NC PCI E 5_D2RP Sk PERPS 0) CLKOUT PEG A NLAB37 PEG CLK100M N oo 7 %
+ _NC HDA SDI N3 >34 | HDA_SDI N3 SATA2TXN_AHS TP_SATA C R2D CN NC PCIE 5 R2D CN PETNS L CLKOUT PEG A Pl AB38 PEG CLK100M P oo 7 5
SATRTXPL A g TP SATACRIDCP NC PCIE 5 R2D CP  BB36 | peyps o —PEGA -
A36
o1 HDA SDOUT R g "9 [HDA SDO SATA3RXN_AB8 NC SATA D D2RN s NC PCIE 6_D2RN BI3E | pernG CLKOUT DM NL_AV22 DM __CLK100M CPU N 10 90
=6 SATA3RXP| ABLO TA_D _D2RP s NC PCI E_6_D2RP BG38 | perpe CLKOUT DM Pl AU22 DM _CLK100M CPU P 10 %0
w10 @@OT}—JTAG T20 TMVS - HDA_DOCK_EN*/ GPI CB3 SATASTXN AF3 NC SATA D R2D ON . NC PCIE 6 _R2D CN  AUSG6 | perng Sl — S04
2s [ ENET_MEDI A SENSE_RDI V > B2 | HDA_DOCK_RsT*/ GPia13 | <( sATA3TXP| AFL NG SATA D R2D OP . NC PCIE 6_R2D CP____AV36 | perps
£ vz NC PCIE 7 _D2RN BG40 cLKouT_bP N 22 A —— °
SATA4RXN NC SATA E D2RN . PERN7 P p| AML3 NC PCH CLKOUT DPP
SO XRPHTK g 3% 1Tag Tk 0 SATAGRXP Y5 NC SATA E_D2RP . NC PCIE 7 _D2RP BJ40 | perpy N CLKOUT_DP_ P wgpNC PR QLKQT DO oo+
AY4
2 ID—XDP_PCH VS - liTrc TME 0] SATA4TXN_AD3 NC SATA E ReD ON . NC PCIE 7 R2D CN 0 | PETN w o Br1s
XOP PCH TDI K5 " P<¢ SATA4TXP| ADL NC SATA E R2D CP . NC PCIE 7_R2D CP BB40 | perp7 ' T CLKIN. DM _N e PCl E_CLK100M PCH s 16 03
2 - JITAG_TDI — CLKIN.DM _P * PCI E_CLK100M PCH ax = =
(mnS - = SATASRXN_Y3 NC SATA F_D2RN . NC PCIE_8_D2RN BESS | perng QO | -
2 (oom}—XDP_PCH TDO - JTAG_TDO bl SATASRXPL YL * NC_SATA E _D2RP . NC PCl E 8 D2RP BC38 | perps o | WL
sATASTXN AB3 o NC SATA F R2D CN . NC PCIE 8 R2D CN  AVB8 | peypg 8 cLKi N_DoT_geN_ 24 PCH CLKO6M DOT N 160
SATASTXP| ABL g NCSATAERIDCP o PCIE D AYS8 | peTPs CLKINDOT 96P E24 o, = PCHOKIGMDOT P i
3 X
woqm-SPLOKR g Tlsp_ak SATAl cowd_ Y11 22 PCH_SATALCOME 03 36 PCI E_CLK100M ENET N - :‘;g CLKOUT_PCI EON d CLKI N SATA NLAK7 PCH CLK100M SATA N 160
92 40 qoOT}—SPL_CSO R L -4 s _csor SATAI covpl | Y10 93 36 PCI E CLK100M ENET P - CLKOUT_PCI EOP CLKI N_SATA_P| AKS ® PCH CLK100M SATA P am s s
TP SPI_CSl L &1 sPl_cs1r o P3 SATALED L 87,219 12 13 14,16 17 20 22 23 35 93 31 PCI E_CLK100M AP N - 2;3 CLKOUT_PCI EIN
ha N SATALED* i 0 a1 PCI E_CLK100M AP P pdl CLKOUT_PCI E1P K45 POH CLKLAP3M REFCLK
5 45 (OOT}—SPL_MOSI_ R o2 | sP_Mosi via DP AUXCH | SOL RrR1831' * REFCLK141 N - s o
o= . SATAOGP/ GPI Q21 = #2400 0 38 PCI E_CLK100M FW N 248 | akout_pai E2N [
\TARDRVR EN
0 1 [Ey—SPL_M SO - SPI_M SO SATAIGR/ GPIOLO| ——  wp SATARDRVREN gy o e e o 38 PCI E_CLK10OM FW P 247 | akaut_Pai E2P CLKI N PCI LooPBACK], H45 o PCH CLK33M PCI I N = =
i V10 - DOES THI S NEED LENGTH NATGH??7?
SATA3COMPI [ ABLS PLACE_NEAR=U1800. AB12: 2. 54mm 39 25 10 [Ty FW CLKREQ L - PCl ECLKRQ2*/ GPI C20
AB12
SATASRCOMPOL A5 ) o2 PCH SATA3COMP . o e M EXCARD N Y37 | o kout_Pal E3N XTAL25_1 N_VA7 SYSCLK_CLK25M SB_R .
SATA3RBI A PCH_SATA3RBI AS PLACE_NEAR=U1800. AHL: 2. 54mm o NG POl E OLKLOOM EXCARD P V36 | cLkout PGl E3P xTAL25_out| VA2 o
- 03 33 PCI E CLK100M T29 N - Y43 | cLkouT_PCl E4N
03 3 PCIE CLK100OM T29 P -0 | cLkouT_Pci E4P XCLK_Rcowp| Y47 - PCH XCLK RCOVP
ss PP3V3_T29
59 83 87 84 83 82 79 72 11 vas
£BBLB ] FESVS SO T Va6 | croor et on K43 NC PCH GPI 064 CLKOUTELEX0
T %o % 22 20 1o 10 17 16 ; PPAV3 SUS s NC PCIE CLK100M PE5P - CLKOUT_PCI ESP CLKOUTFLEX0/ GPI 064 K93 g, NC PCH GPI B4 CLKQUTFLEXO
ECLKI L | 4 L14 - ﬁ
73,61,69 58,5351 9,42 1% 47 ppava S0 . POAEQL o POl ECLKRQE* / GPI 044 " okouTFLExuGPIes| P47 g NC POH GPIOSS CLKOUTELEX
48%43748°33%08%3 030070 Be s _NC POl E_CLK100M PEBN ABA2 | 0l KOUT_PEG B_N L
AB40 Ha7 NC_PCH GPl 066 CLKOUTFLEX2
r1878| R1842!| Rrise9!| R1877|Ri876" + NC PCI E CLK100M PEBP - CLKOUT_PEG B_P CLKOUTFLEX2/ GPI 66| M7 g, NC PCH GPI 066 CLKOUTFLEX2 5
4. 7K 10K 10K 4. 7K 10K 2 "
1| R1848' | R1846%| R1845' | R1844* 5%2 s g L o - s 10 [rR—ENET_CLKREQ L - i,u P ECLKRQU™ / GPI O73 CLKOUTFLEX3/ GPI C67| K49 g NC PCH GPI OB7 CLKOUTELEX3 &
R181%§ 10K 10K 10K 10K e vy s 14 14 a1 22 10 [y AP_CLKREO L -4 | PO ECLKRQL"/ GPI 018
200 200 200 "
5% mzw% 20w méwz mzw% 2 2 o12 2 2 JTAG T29 TVE o 1 EXCARD CLKREQ L | POl ECLKRGB*/ GPI 25 CLROUT 1 TPxDP NLAKLA | TPXDP_CLK100M N 16 2 9
11200 N _ > |
25 20 17 7 _PPVRTC G3H o 201, 2015 201, 201, bCH SPKR . 35 16 [Ty—T29 _CLKREQ L - PCl ECLKRQ4* / GPI (26 CLKOUT | TPXDP PLAK13 ; | TPXDP CLK100M P 16 23 90
2 ! g
FW CLKREQ L 162399 o7 10 0 (TN)—PEG CLKREQ L - MO | pEG A CLKRQ'/ GPI O47
AP _CLKREQ L 16 23 31 76 _PEG B CLKRQ L GPI 066 E6 | PEG B CLKRQ*/ GPI C66
R1802* 'R1803 PCH_SATALED L 1
R1800"| |'R1801 20K 20K EXCARD CLKREQ L 45 CLKI N_GNDL_N| B3O PCH CLKI N_GNDNL
330K% gé"’h“ﬂ 20w irzow 129 CLKREO L 16 55 CLKI N_GND1_p| BG30 PCH CLKI N _GNDP1
5% - -
11200 Vow 201, , 201 PEG CLKREO L o 1000 o axl ™ NG CLINK LK .
201, 2201 PEG B CLKRO L_GPI 66 16 -
¢ RIC RESET L 16 ENET_CLKREQ L 16 56 70 56 a1 25 22 20 7 PPIVE_SO cL_paTal| 11 NC CLI NK_DATA s
PCH SRTCRST L 16
«| P10
PCH INTRUDER L 44 NOSTUEE RlBXSE CL_RST1 NC CLI NK RESET L s
PCH | NTVRVEN L 1635323000 30113673277 §7_PP3V3 SO R1840 NGsH R1866 10K
03 suRLRBLEE NOSTUEE 90 23 16 __| TPXDP_CLK100M N 2 1 s% 20w v | TPCPU CLK10OM N 10 90 10K e
C1802 * + C18 " 1 1 1
1w — L 1ir R1833'| R1834 NCSTUFF v 201, R1849 cannot be used w VCCSUSHDA on SO RL870 R1871
o S oy 10K 10K w2316 | TPXDP akioom P R1841 2 AANLS% 20w e | TPCPU CLKIOOM P 5o 50 2012 5% 5%
en en 7170 45 22 20 19 18 17 10 7 PPBV3 SUS vem S uaow V\ 16 03 wadw $aow
” o i HDA SDOUT R 15 65 R A
R1847" DP_AUXCH | 1623 84
= 10K SATARDRVR EN s6 23 a1 PLACE_NEAR=U1800. N34: 1. 27nm =
g R1810
2015 0316 _HDA BIT CLK R LA, 2 HDA BIT CLK ooy 56 o
L GPl a4 %
* vzow  PLACE NEAR=UL800. L34: 1. 27mm ok
45 16 _POH CLK14P3M REFCLK 261 R138311 71 70 45 22 20 19 10 17 10 7 PP3V3 SUS 1K
os 16 POLE _CLK100M PCH N o5 16 _HDA SYNC R LAANA A—HDA SYNC oD s 00 aow SYNC MASTER=K91 M.B SYNC_DATE=10/ 19/ 2010
03 16 PCI E CLK100M PCH P . 5% 1, 1, 1, 2201
PLACE_NEAR=U1800. K34: 1. 27nm 1/ 20w R1854 |"R1855 | 'R1853
e : g PCH SATA/ PCl E/ CLK/ LPC/ SPI
o3 10 PCH CLK10OM SATA P v 16 _HDA RST R L 1,\/3\3/\/2 HDA RST L oo 5 § $oow $oow $oow = D
9 16 1R1897 PA %01 p201 201 Appl e Inc.
o5 16 PCH CLK96M DOT P oK v 20w PLACE NEAR=UL800. A36: 1. 27mm o
5% 201
Q1850 37650859 'R1891 ['R1892 |'R1893 ['R1894 ['R1895 ['R1896% ffeow | \pa sparr m 1/\/3\3/\/2 HDA_SDOUT o = o 16 _SM._POH O ALERT L] NOTI CE OF PROPRI ETARY PROPERTY:
7650859 VGS 0. 35-1V 5‘,2K %‘QK %‘QK %‘QK %‘QK %\QK 2201 506 16 _SM._PCH 1 ALERT L THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
3 ° l:\l/lFQUW l:\l/lFQUW 1/ 20w 1/ 20w 1/ 20W 1/ 20W 1/ 20W UFF ?ﬁgs&g&é‘;&pA@EgYTngEpplﬁaL(XONIW%ERV I NC.
2201 2201 2201 2201 2201 2201 p e >—SMe s L R1888 1 5% 1/20W M 16 PCH GPI OL1 |: IST@'O'“:;LN TH S %’;‘TI 'TN CONFI DENCE 18 OF 132
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70 4]

72 71f

as 22

DF_TVS: DM & FDI Term Vol t age

Sgt 18 VEE WRER HP¥h

22 20 19 16 17 1§ 7 PP3V3 SUS

7
98 89 85 82
24 23 22 30 13 75 PP

70 65 55 45 39 29 25

0 19 18 17 16 7 PP3V3_SUS
72 71 70

17

SUSWARN L R1986 5 A0 A1 swuzow w  PCH SUSACK L
201
23 85 82 28 93 95 3R 12 7% PP3V3_ SO
43°42%41%48%0°38%92% 9375 ¢
HEEEEE
1 1 1 1
R1925 R1985 | R1982°| R1983
1K 1K 10K 10K
106 106 S0 s06
1/ 20w 1/ 20w 1/ 20W 1/ 20W
201, 201, 201, 201,
SUSWARN L 17
GPI Q29 SLP LAN L 4,
PM PWRBTN L 17 23 a4
PCIE WAKE L 6 17 25 31 84

R1991*

8. 2K
5%
1/ 20w
M

201,

PLACE_NEAR=U1800. T43: 2. 54mm

PM CLKRUN L

72 44 29 17 6

72 17

PM SLP S3 L

6 17 a4 46

PP3V3 SUS 71617 18 19 20 22 45 70 71 72
PP1V05 SO 47,9 10,12 13 14 16 20 22 23 35 39 44 67
1
R1
R1905 ‘500
s 499
20w ix  PLACE_NEAR=UL800. BJ24: 12. 7mm
5201 W
Yo
w0 DM _N2S NeO> B4 [omomt oo TAS QY T FOI R0 B4 o DI DATA Neon o 50 NCR
00 DM _N2S N<i1> BE20 | pvm 1RXN NOBI LE FOI_RxNi| AY14 o  FDI DATA Nel> 6900 Ncié
o DM_N2S Ne2> BGL8 | pm 2RXN FCBGA FDI_Rxn2| BE14 o  FDI DATA Ne2> o 00 NCR
w0 DM _N2S N<3> B&20 | pm 3RXN (3 OF 10) FDI_Rxna| BHIS o  FDI DATA Ne3> 050 ch\;
BC12 8
BE24 oM T FDI _RXN4 P FDI_DATA N<4> 9 90
900 ngl N’\;: z<g> — DM ORXP FDl RXNSLBY12 - FDI DATA N<5> 9 %0 %r%
oo My—PM _N2S P<l> g —= IDMIRXP - BGLO 2
DM N2S P<2> BJ18 | pv 2RXP FDI _RXN6 @ FDI_DATA N<6> .
- BJ20 FDI_RxN7| B g FDI DATA N<7> 000 o
%0 o (TMy—DM_N2S P<3> > DM 3RXP - =
FOI_Rxpo| BCL4 o  FDI DATA P<0> .0 >
. DM _S2N N<O> A4 | Dy 0TXN FOI_Rxp1| BBl4 o DI DATA P<1> o000 NCXAT
wos DM _S2N N<1> AVRO | by 17XN FDI_Rxp2| BF14 o FDI_DATA P<2> 550 N
- -
% 0 2N _N<2> BB18 | py 2TXN FOI_Rxp3| BCLS o  FDI DATA P<3> s %0 NCX7 1
0o DM _S2N N<3> AV18 | pv 3TXN FDI_Rxpal BE12 o  FDI DATA P<d> 050 QE\;T)
BGL2 "R
AY24 — FDI _RXP5 @ Dl _DATA P<5> 9 %0 3
o ngl iﬁﬁ ?? V20| o % E FDI_Rxpo| BI10 o FDI DATA P<6> 9% N
%096 <1> DM 1TXP - BHO bl NC
. DM_S2N P<2> AY18 | pp 27XP FD_RXP7 oD DATA P<r> o NC:‘W7
DM _S2N P<3> AUL8 S
%0 9 (0T} 3> @=———— | DM3TXP FDIJNTANG ey FDI I NT oD ¢ ° NS
PCH DM 2RBI AS BH21 | pm 2RBI AS FDI _FSYNCo| AV12 FDI_FSYNC<0> 6990 Ncg%
PLACE_NEAR=U1800. BH21: 2. 54mm FOI_Fsynci| BCLO g  FDI FSYNG<l> rmeow NCg§
) 5
5510920 PCH DM__COMP BJ24 | pm zcow FDI _LSYNco| AV14 FDI_LSYNC<0> 6990 NCET
Ta B&25 | pm _i Reove FDI_LSYNCL[BBIO o FDI LSYNG<I> e N |
ow NCeSa ]
201 NC
2 K3 B9 &8 |
oo T PMSYSRST L g  Kdsys peser [ WAKE @ POIE WKE L Ve LR NC3E
3
o 2 PM PCH_SYS PVROK P12 | svs_PvRoK %E CLKRUN/GPI 82| B g PMCOKRINL ey saraas NCaE
= Ncgg
89 19 17 @m‘—uz PWROK QE NC><—
% 20 10 ¢oOT}—PM VEM PVRGD 213 | DrRAVPWROK 28 SUs STAT/GPI o6l B g LPCPVWRDWNL e
44 [Ty PM DSW PVRGD - 222 | DPVROK E% SUSCLK/ Pl os2| N14 PM CLK32K SUSCLK R as
s 10 17 [TEy—PM PCH PVROK - 10| APvROK U)g stpss*/aPios3| D10 g PMSIPSSL 0 pwniwr
- PM RSMRST L @1 | RSVRST* a SLP_s4* |yH# - PMSLP 54 L [0 17 29 42 40 &5 72 25 20 16 7 _PPVRTC G3H
D PMRSMRST L | . -
17 (OT}—SUSWARN L @16 | SUSWARN"/ SUSPVRDNACK/ GPI CBO SLP_S3*(f4 g PMSIPS3 L mnewzoar
VRS E20 | pwi «|.GLo
PD sve w4 28 37 [IED—FM L . 3 b SLPA B EMSLE AL FPLVE SO §a720|22 25 70 71 87
n
° P29¢ «s rm__SVC ADAPTER EN & 20 |ACPRESENT/ GPI GB1 TP23| A6 g TP POM TP23 R1981" R1915
s PM BATLOW L - 10 | BATLOW/ GPI O72 PNBYI APL4 o PM SYNC 10 %0 22K 390K o NC CRT |G BLUE P N8
™ - - oD 1/ 20W 5% bl P49
Al0 K14 1/ 20W s _NC CRT | G GREEN P
PCH R L - RI* SLP_LAN*/ GPI C29 L LP_LAN L 17 201, M NC CRT | G RED bl T49
% o CPIRO SIPIANL 201,[ e -
AY1
R1900* DF_TV: pcH DF Tvs R1980 » 1 5% 120w w CPU PROC SEL L 1040 . NC e ax T39
100K 201 s _NC CRT | G DDC DATA M0
11200 ALS
A DSW/RMEN PCH_DSVWRVEN + NC CRT | G HSYNC -
SLP_SUS* GL6 PM SLP SUS L o 17 72 s NC CRT |G VSYNC ; M9
= susaci ;12 PCH SUSACK L Yanu Ry PCH DAC | REF - 143
-

'R1951
1K

5%

1/ 20w

M
2201

PM SLP_SUS L

72 a4 17 PM SLP S5 L
72 65 a4 a2 20 17 PM SLP_S4 L

R1921"
100K

5%

1/ 20W
M
201

201, 201,

R1923"| R1924"
100K 100K§
53 S0
11200 11200
M M

CRT_BLUE
CRT_GREEN
CRT_RED

CRT_DDC_CLK
CRT_DDC_DATA

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

| NTERFACE

DI d TAL DI SPLAY

SDVO_TVCLKI NN AP4S o NC SDVO TVCLKI NN
SDVO_TVCLKI NPLAPAS o  NC SDVO TVOLKI NP
SDVO_STALLNL AMI2 o  NC SDVO STALLN
SDVO_STALLP| AVH0 o  NC SDVO STALLP
SDVO_INTNLAPSS o)  NC SDVO INTN
SDVO_INTPLAPA0 o  NC SDVO INTP

SDVO_CTRLCLK| P38 g  DP 1G DDC GK
SDVO_CTRLDATA| M9 qg, DP |G DDC DATA
DDPB_AUXN|_AT49 DP |G AUX CH N
DDPB_AUXP| AT47 DP_I G AUX P
poPe_HPD| AT40 o DP IG HPD
— -
DoPB ONLAVAZ o NC DP 1G MN<O>
DoPB 0P| AVA0 g  NC DP 1G MP<0>
DoPe_ 1IN AVAS o  NC DP I1G MiN<l>
poPB_1pP| AV46 & NCDPIGMP<l>
DOPB 2NLAMS o  NC DP 1G MINe2>
DDPB_2P| - NCDPIG MP<2>
DOPB_3N| AVA7 g NC DP 1G MN<3>
DoPe 3P| AVA9 o  NC DP IG MP<3>
DoPC_CTRLOLK[ P46 g NCDPIGC CIR Ok
DDPC_CTRLDATA| P42 g NC DP IG C CTRL DATA
DDPC_AUXN|_AP47 NC DP 1 G C AUXN
DDPC_AUXPL AP49 g NC DP I1G C AUXP

AT38

DDPC_HPI @ NCDP IGCHPD
DDPC ONLAY47 o NC DP |G C MN<O>
DOPC 0P| AY49 o NC DP 1G C M.P<0>
popc INAYA3 o NC DP IG C MNe1>
popc 1P| AY45 o NC DP 1G C MP<i>
DoPC 2N BA7 o NC DP 1G C MINe2>
popC 2P| BAY8 o NC DP IG C MP<2>
DoPC 3N BB47 o NC DP 1G C MN<3>
popc_3p| BB49 ; NC DP |G C M.P<3>

DDPD_CTRLCLK| M43 - NCDP IGDCIRL OK
DDPD_CTRLDATA| MB6 ‘; NC DP | G D CTRL_DATA .
DDPD_AUXNLATAS gy NC DP 1G D AUXN
DDPD_AUXP| AT43 e NC DP |G D AUXP 6

DoPD_HPD[ Bl o NCDP IG D HPD
poPD ONLBB43 o NC DP IG D M.N<O>
poPD 0P| BB45 o NC DP 1G D MP<0>
poPD IN[BF44 o NC DP 1G D MINk1>
porp 1P| BE44 o NC DP IG D MP<l>
DoPD 2N BF42 o NC DP 1G D MiNe2>
poPD 2P| BE42 o NC DP 1G D MP<2>
porp anN[B942 o NC DP 1G D MN<3>
poPD_3p| B2 ; NC DP |G D MP<3>

LacImmynzy
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LVDS | G BKL _ON

LVDS | G PANEL PWR

87 18 8

3
O
=
al

PCH PCl GNT3 L

PCH PCl GNT2 L

PCH PCl _GNT1 L

NOSTUF I\ESTU:E

NoSTEE | R2053" R2054
10K 10K

10K 5% 5%

oK ol ol

1/ 20W M M
a - -

2

O
e
o

A

~
5%
S

'R2055
100K

5%

1/ 20w

M
2201

7130350058050 %46%0:49 §°_PP3V3 S0
TG RRREBEN
R2010 10K 1 app 2 PCl_INTA L - 40 Pl RA UL800 UsBPONLC24 g g, USB HUBL UP N D 2 o
R2011 10K IAAAZ oh vEw W %" pol INTBL - K38 PI RQe* NOBI Eg NT USBPOP|_A24 gy USB HUBL UP P D 2 52 UsB HUB 1
- - —
R2012 10K LAANZ S% uEow W 200 pg | NTC L - H38 Pr R FCBGA usBPLN_C25 B 1N
R2013 10K % uzow v 20t PCl_INTD L G38 (5 OF 10) | Unused
NW Ao - q P RO oy UsePPl B g NousBIP
<26 NC_USB 2N
R2016 10K 1 pp 2 o7 JTAG GMUX_TNB o 28 [ REQ*/ GPI 050 ﬁ:::; 726 NG USE 2P Unused
R2017 10K LAANZ 5% 20w W 200 poy M B REVB PD - | REr/ epics2 [ —
R2018 10K LAAAL S% 120w W 201 POl RECB L ey E40 | reqs+/ ol op4 usspaN_K28 o= NC USB 3N Unused
5%  1/20W M 201 gl USBP3P| H28 NC USB 3P
gy NCUSB SR
= 15 _PCH PO_GNT1 L 27 | a1/ aPl OBl UsBPANL 28 g NCUSBAN 000 Unused
10 _PCH POl GNT2 L o~ 22 | anr2r/ epi B3 USBPAPL 28 gy NCUSB AP
F46 *
w PCH PO QT3 L - GNT3*/ GPI CBS usePsN 28 gg NCUSBEN Unused
R2030 10K LAAAZ PCI_INTE_L - 2 | PIRGEr GPL 2 USBPSP| A28 g NCUSB SR
R2014 10K o O% MW M 200 o, AUD | P PERI PHERAL DET (A0 | p RQF*/ GPI
R2031 10K 1mz o6 veow w201 : T29 MCU INT L > P|$;§|g USBPEN ng B_6N Unused
o - — B NC USB 6P
S% 120w M 201 _AUD 12C INT L ; D44 | b RQH*/ GPI OB O USBPOPL ——  sugp— D USB OF
N8
BP7N| NC USB 7N un d
s NC PCI_PMNE L - 0 PVE e £BP7P V28 NC USB 7P -
I Q@ NCUSB 7P
PLT RESET L 6 *
w0 20 25 (OO} S| - q PLTRST usBPENL 130 gy USB HUB2 P N D 2 USB HUB 2
% 25 (QOT}—LPC CLK33M SMC R - H49 | oL kouT_Pai 0 usePeP| K30 o o USB HUB2 UP P D = o
43 D
” tgg ggzm G\ALPCP»( LES - ¢ 5] oo ussPoN 20 LSB_CAVERA N w
s LPC CLKSSMGWIX R~ e~ | CLKOUT_PC 2 usepop|_E30 USB_CAVERA P ., Canmera
s NCPO_CKkssMOTS o K42 Igkour_Pas . PP3V3_S3 PR TR Py
2 PCH_CLK33M PCl QUT M0 | cLkout_Pal 4 usP1oN S0 gy NCUSBION PP3V3 SUS 71617 19 20 22 45 70 71 72
USBPLOP| 450 g NCuUSBIOP Uhused
DS AN48 /DSA *
- tvns :g i 312 ti: o] YDA DATAD usepP11N_L32 B_11N
52 87 Q0T = | LVDSA_DATAL* Bp11p| K32 NC USB 11P 1
o2 o7 GOOT}—LVDS |G A DATA N<2> ; ARKITT | VDSA DATAZ* 1] usl D BB 1T Unused RZOI%?< 1R0061 R2068
02 s NC LVDS |G A DATAN<3> AJ48 ] LVDSA_DATAB* % usP12N B2 gy NCUSBIIN 5% 10K 1R0067 10K
E32 NC USB 12P e 20w 20w
DATA P ANA7 USBP12PL —" NG USB 12P o 10K
92 87 (OO} LVDS 1G A <0> - S LVDSA_DATAO 2 Unused 201, 5 53 L
o2 a7 (OO} LVDS |G A DATA P<1> - LVDSA_DATAL USBP13N| — NC USB 13N RZOGOl 1R2064 :/onw
% 57 (QOT}—LVDS | G A DATA P<2> K49 | LvDsa_paTA2 USBPL3P| A32 g  NC USB 13P Unused - 10K R2062" 10K 2201
0 8 NC LVDS | G A DATAP<3> AJA7 | | vDSA DATA3 59 125“ 5w R2069*
A A S ———— 3 11200
USBRBI AS* ¢2PCH USB RBIAS 1/ 20w
o2 o7 (oOT}—LVDS 1G A CLK N o— 3% Lvpsa_cLk= USBRB! ASOB33 201, R 2201 10K
02 87 L | K P AK407] | vpsA_cLK 8 2 1200
200
o2 57 L B_DATA N<0> AHA5 | | yDs DATAO* > aa ,
AHAT - . oCco*/ GPl 069 - 72 31 AP_PWR EN
92 87 LVDS |G B DATA N<1> s LVDSB_DATAL* = oorr/ Pl 010 K20 o USB HUB SOFT RESET L 55 24
52 57 (OM}—LVDS 1 G B DATA N<2> - LVDSB_DATA2* o2+ GPl oa| BL o SDOONN_STATE RST L 25
o ONC LVDS |G B DATAN<3> - o LVDSB_DATA3* o3+ Pl 012 C16 o ENET_PWR EN 23
-
52 o7 (QO}—LVDS 1 G B DATA P<0> o— 3 | LvDss_DATAO ccar/aPlosa L6 o PCH GPIOI3 04 L
52 o7 (OOT}—LVDS 1 G B DATA P<i> - AH49 || vpsB DATAL ocs*/ GPl co| ALE - SDOONN_STATE CHANGE 5 32
92 o7 (OOT}—LVDS | G B DATA P<2> 47 | LvDSB_DATA2 acs*/ aPl ool D4 o PCH GPI 010 OC6 L 2
. NC LVDS | G B DATAP<3> AF43 | | yDsp_DATA3 acr i Pl ora| G g PCH GPIOl4 OC7 L 2
o e TP _LVDS 1G B CLKN &—F40 LvDsB_cLk*
bl AF390 -
o s TP LVDS IG B CLKP - LVDSB_CLK
1
PCH LVDS | BG - 237 LD 1BG R2§)272
s _NC PCH LVDS VBG AF36 | | vD VvBG 1%
R2050* - 120w .
2059 AE48 | | up vRERH JF 7 PLACE_NEAR=UL800. B33: 2. 54mm
. ) ) 2
PLACE_NEAR=U1800. AF37: 2. 54mm Jrzég‘v = LVD_VREFL
201, JT- o6 qom—TP_LVDS |G BKL PWM o— 2% L BKLTCTL
o7 10 0 (OOT}—LVDS 1 G BKL ON - J47 || BKLTEN
= o7 18 5 QT —LVDS | G PANEL PWR P M5 | | vDb_EN L
s _NC LVDS 1G CTRL ALK T45 | | cTRL_CLK
s _NC LVDS |G CTRL_DATA P39 | | cTRL_DATA
o LVDS | G DDC CLK T40 || ppc oLk
o (OOm—LVDS | G DDC DATA - K47 | |_pbc_DATA

SYNC NVASTER=K92 M.B SYNC DATE=07/ 06/ 2010

PCH PCl / FLASHCACHE/ USB

d} Appl e Inc. D
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@EnANRo!
BENGERY

pwa
a0

et

87 35 34 33 25 10 16 7 PP3V3 T29

48_49_50 51 53 56 60 61 71 72
7 12°16 17 18 19 20 22
28732 3

23 25
536 39 40 4145 47

32 31 30 29 25 24 19 18 8 7 6
87°72°71°54 753749 48 47

89 19 17 _PM PCH PWROK

23 19 AUD_I PHS _SW TCH EN PCH

89 19 17 _PM PCH PWROK

R2199"
10K
5%
120w
M
205,
JTAG | SP_TDI g,19 33
PCH GPI 36 SATA2GP 19 23
UFl ENET _LOW PWR PCH 19 23
R2198" °
Tok ¢ R2116"
5% 10K
1200 o
o 120w
2, o
205,
PP3V3 S3

16 _T29 PWR EN PCH

up and should not pulled I|ow.

THI'S SIGNAL | S | NTENDED FOR FI RMAMARE HUB AND WE ARE NOT USI NG I T.

201, 201,

T29 SWRESET L

SMC RUNTI ME SCI L

22 19 [TRy—PCH GPI OO -7 | BVBUSY/ Pl 0 U18(|33(()] CLKOUT_PCl E6N_V40 NC PCI E_CLKI0OM PE6N. .
" V42
K PCl E6P NC PCl E CLK100M PE6P
2 10 s [rEy—FW PLUG DET L 242 | TacH aPl a1 N%GIRE CLKOUT_PCI EOR—= = P = LM ESE R2150"
10K
JTAG ISP TCK o7 10 [Ty GMUX L NT - B8 | TAcrz/ cPI 8 (6 OF 10) cLkouT_Pct E7N V38 NC PCI E CLK100M PE7N . e
Va7 1120w
T K PCl E7P] NC PCl E CLK100M PE7P
DD PWR EN L o 44 10 [TEy—SMC RUNTIME SO L - =28 | Tacs el o7 oM CLKOUT_PQl E7F eSS E SN PEE——— o 201, R2155"
83 10K
clo P4
GVUX_| NT (IPY)  NCX— CPI 8 A20GATE] o PCH P20GATE 20w
wPCHGPIO2 g O4|IAN PHY_PWR CTRL/ GPI OL2 R241370 2,
AUL6 PCH PECI 1 2 CPU_PECI
19 _PCH GPI Q15 upy 2@ |epioas PECH L — qpup—FPH PECL AN S PEQL 10 00 o0
PD on audi o page 250"/;
) ) ) 2310 AUD_| P TCH_EN_P 2 | SATAAGP/ GPI OL6 2 ROl N (5 & PCHRANL
R2111 R2112 R2113 10 8 h R2140
20K 10K 10K LPCPLUS GPI O - TAC | 7 0
e e e -~ CHo/ G o pm&‘%mmm%@ 10 22 50
% % % o QM- ODPWRENL o T5|scoowerioez o 530
2012 2012 2012 AY10 PM THRMIRI P L R 1 2 PM THRMIRI P_L
(PU necessary?) 1o _PCH GPIl Q24 E8 | Pl cpa/ MEM LED THRMTR! P - Y,
b
1/ 20W
sMCosal L E16 | opi cp7
= = = 44 19 16 [TR)—N [Salied Tplgﬁc ALL RSVD TPs NC-ed per | NTEL approval 201
R2180 2 = (DT} SCLATE CPU MEM L -2 |oraes 0 Tp2| BI2R e
T29 SWRESET L 1A R0 2 T29 SWRESET L R Kl | sTP PCI */ GPI OB4
s 10 7 zowl\/s\./{\l 3 - = P3| B
201 NC GPI CB5 K4 | api ces & BJ1
(NG-ed per Intel GhKITst) TP“—)(RIC
PCH GPI CB6_SATA2GP V8 | saT, ]
PP3V3 SUS e SATAZGRY GP1 O3 s BRRic
70 45 22 20 19 18 17 35 7] 575325 196 JTAG I SP_TCK M | SATA3GP/ GPI GB7 A
Q== el ARRc
N
87 33 19 8 JTAG | SP_TDO SLOAD/ GPI (B8
| ro1g2t| RR194* " 7 A3 c
10K JTAG | SP_TDI
ilOgO% TOK 5%% 87 33 19 5 (OOT} SDATAQUTO/ GPI CB9 TRa| AKSR
5% 1/ 20W T13
WOL _EN *
1’2,%:‘4/"} nrzz\iv 28@2 72 19 (0T} PCl ECLKRQ6*/ GPI O45 P9 AK4RK:
201, 2 23 10 _PCH GPI O16 K12 | pal ECLKRQT*/ GPI 046 ST RN
v O FWPWRENPCH o, VI3 | spaTACUTI/ GPI 018 P11l NBO GPI O | SOLATION CIRCU T
—XNC
ENET_LOW PWR PCH v3
PCH GPl 012 o 23 19 (0T} SATASGP/ GPI 049 Tp12| M NC
PCH GPl Cp4 10 55 46 19 6 SPI ROM USE MLB D6 | api 057 Tr1al AR
SPI ROM USE M.B ¢ 10 46 ss 40 oon
19 _PCH GPI 068 TACHA TACH4/ GPl 068 AVE 32 31 30 29 25 24 19 18 8 7 o _PP3V3 S3
(PUs necessary?) TP14| " NC 87°72°71°54 753749 48 47
1o _PCH GPI 069 TACHS B41 | tacHs/ aPI 069 TP15| AR
—XNC 1
1o _PCH GPI O70_TACHS AL | tacHe/ GPI 070 TP16| Y43 (0:21U?:0
—XNC 6
10 _PCH GPI O71_TACH? A40 | TACH?/ GPI O71 P17l K24
—XNC
A4 L24 —
o e 9 S e o, Ty
X AB4 ENET _LOW PWR PCH
A5 | vss_NeTF & TP1ol AR 210 r
A46 AB4!
L oo | vss_nerr P20l AR 00 19 17 _PM PCH PVROK
VSS_NCTF Tr21| B23
A6 | vss_NCTF —XNC
R2160'| R2184"| R2185'| R2186" B3 | vss_NCTF P22l MINe
10K 10K 10K 10K B47 | vss NCTF Tr2a] BHR
1120w 1120w 1,23&2 120w BDL | yss NcTF %
201, 201, 201, 201, BD49 | yss NCTF TP2s| BEZR -
BE1
VSS_NCTF B
- TP2
BE49 | vss_NCTF o=iRe
BF1 BE!
oL | vss_NeTF TP27| BER 10 _EW PWR EN PCH
VSS_NCTF P28l B3R~
JTAG | SP_TDO o 10 33 87 B& | yss_NcTF P PCH
FWPLUG DET L 6 19 30 BX48 VSS_NCTF LL P29 &RC 89 19 17 PVWROK
FW PWR EN_PCH 10 BB | vss NeTF BE:
- TP
PCH GPI Q0 102 BHA7 | yss NCTF S0 25Re
B4 | yss_NCTF TP31| BRI
BJ44
VSS_NCTF BG
BJ45 | yss NCTF P32 Re
BJ46 | yss NCTF P33 AGR
BJ5
210 VSS_NCTF BB2
71 70 45 22 20 19 10 17 10 7,_PP3V3 SUS 556 | vee norr Traal BE2R
NOSTUFF | NOSTUFF | vss_NCTE TPas| ALR
R2114* R2115'| R2117* 48 | vss_NcTF Trasl AGRe
10K 10K 10K Dl | vss NCTF >
g e w2 D‘S VSS_NCTF ne_1l P37 ne
2015 201, 201, VSS_NCTF
PCH GPI O15 4 E49 | yss NCTF I NI T3_3v* |y T14 PCH | NI T3V3 L 10 This has internal pull
PCH GPI O46 15 25 F1 | vss_NCTF A2
= Fa9 | yss_ncTF P38 X
TP37 _V)§
59 20 25 24 23 22 20 17 7 ¢ _PP3V3_S5 A8 | 15 vss1 TP39 | A
B A R A ooty Y
J_ TS_vss2 TPao | AS
i = AHLO | 15 vss3
R2191 AKLO | 15 vssa
R2175| R2174%| R2173'|R2172" 10K N
10K 10K 10K 10K 1200 W7 | vssADAC
5% 5% 5 5
w2 w2 w2 w2 2015
2015 201 2015 2015 =
SMC sl L 16 19 44 PCH INIT3V3 L
6956 53 51 50 49 a8 47
B0 qfosdosd oot 4, PPOVS SO
BRLBEEN
PCH GPl 058 TACH4 19 1| NGSTUEE
PCH GPI 069 TACHS 10 Rle%E Rle%Z
PCH _GPI O70_TACHS 10 5% 5%
PCH GPI O71 TACH? 10 1/ 20w 1/ 20w

19 35

19 44

SYNC MASTER=K91 M.B

SYNC DATE=10/20/ 2010

PCH M SC
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®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

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

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

IV ALL RI GHTS RESERVED

21 OF 132
19 OF 101

3

2

1




? i

— e o — ——E—— e — A T & oy s - am o —

6

PLACE_NEAR=U1800. A22: 2. 54mm

PEACE-NEAR=UI88: 433 3. B4

U1800

MOBI LE
FCBGA
(7 OF 10)

VCC CORE

[e]

8

>

LVDS

VOC3_3_6_Hvemos| V33

HVCMOS|

DM

DFT/ SPI

FDI

VCCALVDS|_AK36 PP3V3_S0

VSSALVDS| AK37

VCCTX_LVDS| AMB7 o
VCCTX_LVDS| AVB8
VCCTX_LVDS| AP36
VvoCTX_LVDS| AP37

PP1V8 SO PCH VCCTX LVDS F

PP3V3 SO 87 7182096°07°16 3080925337
vocs 37 Hvovoe| V34T CEE R EER
VCCVRM 3_DM | AT16 PP1V8 SO 6714 17 20 22 25 70 71 87
VCCDM _1_DM | AT20 PP1V05_SO 6791012 13 14 15 17 20 22
5752 38 33 83 88 38 10
VOCCLKDM | AB36 PP1VO5 SO PCH VCOCLKDM _F. 2
VCCDFTERM_AGL6 PP1V8 SO 671417 20 22 25 70 71 87
VCCDFTERM_AGL?
VCCDFTERM_AJ16
VCCDFTERM_AJ17
veoespl | VL PP3V3 S5 27 1710 20 22 23 24 25 29
§o7 ab758%68%5%7%75%63%68 %80
VOCADAC] W48 PP3V3 SO _PCH VCCA DAC F 2
VCCVRM 2_FDI | AP16 PP1V8 SO 6714 17 20 22 25 70 71 87

VCCAFDI PLL| BRI\

VCCACLK pin left as NC per DG Né'%&VOCACLK Ul800
COUGAR- PO NT
T16 |\/( B
B O RN ¥ N VeCcosve_3 I V5REF| P34 PP5V SO PCH VSREF "
TP_PPVOUT PCH DCPSUSBYP V12 |pcp
SUSBYP (8 &:1‘1\9&(;31)53 3 5_GPI O_N20 PP3V3 SUS 716 17 18 19 20 22 45 70 71 72
22 PP3V3 SO PCH VCC3 3 OLK F T38 lyocs 3 4 Lk veesus3_3_6_cPl of N22
P20
VCCSI 7 {
VCCAPLLDM 2 pin left as NC per DG NESR3 IvocAPLLDM 2 Vocsigfzfsfil 22
PP1V05_S0 AL29 o
30 952022 20 17 16 14 13,12,10.9.7 4, VeI 012 PLLAK 1O oo 5 5 gpi o AALG PP3V3 SO e b e %0 35 23 22 20 17 16 14 13,12,19,9.7 3, PPLVOS SO AA23 [\ocoorE
AL24 left as NC per DG NASZ4|DCPSUS_0_cLK EBE vece3_3_3_Gpl o W6 79 82 53 53 87 58 99 93 1.44 A Max, 474mA Idle AC23 |/oocoRE
57 v 1P T34 AD21 lveooore
39 35 23 22 20 17 16 14 13 12,19 9 7 5 PPIVO5_ SO AALY |\CCASW 3_CLK % R AD23 |\/oocoRE
AA2L
L vocasw a_cLi VCC3_3_0_SATAL AJ2 PP3V3_S0 48702565 50 0k B B AP21 VCocoRE
AA24 IVoCASW 5_CLK So724%33%58" 910380482482,8%,3
V5_t BEBBHRES AF23 |\oooore
AA26 lyocASW 6_CLK VCCl O 5_PLLSATA| AF13 A1 |\oeooRE
AA27 \/OCASW 7_CLK
729 hvonane v ok VCOI 0 15_SATA3| AHLS PP1V05_SO §7.8 39 13,19 34 16 17 20 22 29 38 59 44 AG23 |\cooore
ARSL \oeASW 9 LK VCCl O_16_SATA3| AHL4 AR4 vocoore
CCASW 9_ AG26 |\/coooRE
AC26 lyocAsw 10_CLK VCCl O_9_PLLSATA3| AF14 AG27 zome
AC27
TSI VOCAPLLSATA| AKJ N\~ VCCAPLLSATA pin left as NC per DG AR9 |\/CoooRE
CCASW 12_¢ AJ23 |\coooRE
A1 lVCCASW 13_CLK § & VOOVRMLL_SAT, AF11 PP1V8 SO 671417 20 22 25 70 71 87 AJ26 xOOQJ?E
AD29
oot xm““—i“—gi 5|3 veaos_saral ACie PP1VO5_SO §7.3 39 13,15 14 16 47 20 22 20 35 99 4a AI27 |ycooore
Vol b 1o ok O voa 0777$ATAﬁ AI29 |\/eooore
CCASW 16_ veal TAl ADL7 AI31 |vooooRE
V23 [\/ocASW 17_CLK 001 0_8_SA
V24 v 1 K
o6 CCASW.18_CL|  VCCASW 2_M s T21 PP1V05_SO §.7.819 32 13 34 48,17 20 22 22 9 35 23 22 20 17 16 14 33,1220 0.7 5 PP1V05 SO ANLY oo 0 11_PLLPCI E
\ocAsw 19_cLk 8 v e vat T8 R BB 181%3285%7
V29 |\ocasw 20_cLk s VOCASV\L{M T s __TP 1V05 SO PCH VCCAPLLEXP BJ22 |ocapLLEXP
VB lVCCASW 21_CLK - PP1VO5_SO ANL6 |\ooi 0 17_FDI
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A3 |yss U1800 vss| AK46
N4 |ygg COUGAR- PO NT \gq| AK8
B&29 |yss MOBI LE vss| AL16

5 Jves FCBGA ves| ALL7
AAL7 |\sg (9 OF 10) vss| AL19
A2 |yss Secr vss| A2
AA3 |vss vss| AL2L
AR33 |\ss ves| AL23
AR3Z |\/s5 ves| AL26
ABLL |\ss vss| AL27
AB14 |\/sg ves| AL3T
AB39 |\ss ves| AL33
ABA |\ss vss| AL34
ABA3 |\s5 vss| AL48
AB5 |yss vss| AMLL
AB7 |vss ves| AMLA
ACI9 |yss vss| AVBE
A |ves vss| AVBS
AC21 |yss vss| A3
AC24 |\/s vss| AVA5
ACG3 |vss vss| AVEG
AC34 |yss vss| AW
A48 |yss vss| AN2
ADLO |\ss vss| AN29
ADLT |\sg vss| ANB
ADL2 ANBL
vss vss|
ADL3 |\sg vss| AP12
ADL4 |\/sg vss| AP13
ADL6 |\ss vss| AP19
ADLY |\sg vss| AP28
AD24 |\/s5 vss| AP30
AD26 |\ss vss| AP32
AD27 |\yss vss| AP38
AD33 |yss vss| AP4
AD34 |\s5 vss| APa2
AD36 |\ss vss| AP46
ADB7 |\ss vss| AP8
AD38 AR2
vss vss|
AD39 |\ss ves| AR4B
ADA |yss vss| ATLL
AD40 |\ss vss| AT13
ADAZ /s vss| AT18
ADA3 |yss vss| AT22
AD45 \vss vVss| AT26
AD46 |\/ss vss| AT28
ADAT |\ss vss| AT30
ADB |yss ves| AT32
AE2 |\ss vss| AT34
AE3 |yss vss| AT39
AF10 Vss vss| AT42
AF12 |\ss vss| AT46
AF16 Vss vss| AT7
AF19 Vss vss| AU24
AF24 AUBO
Vss vss|
AF26 |\ss ves| AVIT
AF27 |vss vss| AVL6
AF29 |\ss vss| AV20
AF31 |yss ves| Av24
AF38 |\ss vss| AV30
AF4 AV38
vss vss|
AF42 |\sg vss| Ava
AF46 |yss vss| Av43
AF5 AVB
vss vss|
AF7 |vss ves| A4
AF8 |yss vss| AWL8
AGL9 AV
vss vss|
AR |vss vss| Ave2
A1 |yss vss| A6
AGA8 Vss vss| A28
AHLT |\ss vss| AvB2
AFG ANBA
vss vss|
AH36 Vss vss| AVB6
AH39 |yss vss| AW0
AHA0 Vss vss| A8
AHAZ |\ /s vss| AV12
AHAG |\ss vss| Ar22
AHT |vss vss| Av28
AJ19 |yss vss| AY4
AI21 |\ss vss| Ava2
AJ24 |\s vss| AY46
AJ33 |yss vss| AY8
AJ34 |\ss vss| BLL
AK1Z |\sg vss| B16
AK3 |vss vss| B19
AK38 Vss vss| B23
AKZ |\ss vss| B27
AKAZ |\ss vss| B3L

B35 [\ss U1800 vss| 48
B39 |ygs COUGAR- PO NT ggf H10
B43 MOBI LE 12
vss FCBGA VSS
B7 lvss (10 OF 10) vss| H6
BB12 |\ss vss ves) HiB
BB16 |yss oM T vss|_H22
BB20 |\ss ves| 124
BB22 |\ss vss| Hzé
BB24 |\ss vss) FB0
BB28 |\ss Vs FB2
BB30 |\ss vss| HB4
BB38 |\/s5 vss) Ha6
BB4 |vss vss| K18
BB46 |\ss vss| K26
BC12 |\ss vss) K39
BCI8 |\ss vss| K46
B |yss vss K7
BC22 |\sg vss) Li8
BC26 |\ss ves L2
BC32 |\ss vss| L20
BC34 |\ss vss) L26
BC36 |\ss Vs L28
BCA0 |\ss vss) L36
BCAZ |\ss vss| L48
BOAB |\ss vss| M2
BB |yss vss| M4
BD46 |\ss ves M8
BD5 |yss vss| M2
BEL0 |\ss vss| Mea
BE22 |\ss vss)_MBO
BEZ6 |\ss vss| VB2
BE40 |\ss vss| VB4
BF10 |\ss vss) B8
BF12 |\ss ves M
BF16 |vss ves| M2
BF20 |\ss vss| W6
BF22 |\ss vss) VB
BF24 |\ss vss| N8
BF26 |\ss ves| 7
BF28 |\ss ves| PLL
BF30 |\ss vss| P16
BF38 |\ss vss| P18
BF40 |\ss vss| P30
BF8 |yss vss|_P40
BGL7 |vss vss| Pa3
BRI |\ss vss| Pa7
BR2 |\sg vss P7
B&R4 lyss vss| R2
B&33 |\ss vss| R48
BGAL |\ss ves| T12
BG4 |\ss vss) 731
BG |yss vss 733
BHLL |\ss vss) 736
BHIS5 |\ss vss) 737
BHL7 |vss ves| T4
BHL9 |\ss vss| 746
Br27 |vss ves| T47
BFB1 |\ss vss) T8
BFB3 |\ss ves| VAL
BHB5 |\ss vss| V26
BFBY |\ss Vsl V27
BHA3 |\ss vss| V29
BH7 |vss vss| Va1
@22 |\ss vss| V36
D12 |\ss Vs V39
D16 |yss vss| V43
D18 lvss vss| V7
022 |yss vss| W7
024 |\ss vss| W9
D26 lvss vss| V2
D3 |yss vss| ve7
D80 |vss vss| V84
D82 lvss vss| W8
084 |yss ves Y12
038 |y/ss vss) Y38
D42 |\ss vesl Y4
06 |vss Vs Y42
E18 |\ss vss|_ Y46
E26 |yss vsg| Y8
F3 |yss ves| VA7
Fa5 |\ss vss| AP3
G4 |\ss ves| APL
GI8 |yss vss| BEL6
@0 |yss vss| BCL6
@6 |yss vss| B8
@8 |\ss vss| BI28
S36 |vss

SYNC MASTER=K92 M_B SYNC

DATE=04/ 30/ 2010

PCH GROUNDS

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| 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

23 OF 132
21 OF 101

2 1




3 v 6 5 4 3 2 1
—— - — ——— e — A — = e a— - ——
CEIZTLI]-g(_\SL PCH VOCSUS3_3 BYPASS PCH VCCI O BYPASS
PP1V8 SO P B 1. V PWR)
10UH O, 45A R2415 (PCH SUSPEND USB 3.3V PWR) 87 T0 8 B R0 AT A4 T 6 39 35 23 22 20 17 16 14 13 12,10 9 7 ¢ PP1VO5 SO (PCH USB 1. 05 )
1 B grzommiisg, PP3V3 SUS o vz Beer & 3523 22 20 17 16 4,13 12,1997 ¢ PPLVOS SO
16 1413%:57:875%7 §_PP1VO5 SO 1 2 PPIVDS SO PCH VOCCLKDM R 2 o PPIVOS SO PCH VOCCLKDM ' 1. C2440
3520 By 1210 1 WL womee . 0. 1UF C2444 |1 C2452 .
5% M N-REGKCW DTHEO. S50 PLACE_NEAR=U1800. AJ16: 2. 54mm ; C2446
VOLTAGEST. 05V 1/16W VOLTAGE=L. 05V 1 C2484 1C2413 - 20% 1F 1UF

- 1ov . 1UF

V5™ VRKE_BASE=TRUE 0. 1UF 0. 1UF 2 S PLACE_NEAR=U1800. P28: 2. 54nm 1r

169 109 905 S B3V

12411 2 18 2 LoV cErm

1UF 202 202 =
109% = PLACE_NEAR=U1800. AH13: 2. 54nm =
2 1o PLACE_NEAR=UL: .P24:2.54 J_ - =
PLACE_NEAR=U1800. AB36: 2. 54nm s CE_NEAR=UL800 S4mm VOCSUSHDA BYPASS PLACE_NEAR=U1800. AC17: 2. 54nm
D PLACE_NEAR=U1800. V24: 2. 54nm D
= 70 56 a1 25 20 16 7 _PP1V5_ SO
CRI TI CAL
L2407 PP3V3 SUS
0. 1UH

335

18123,18%7 G
PLACE_NEAR=U1800. P32: 2. 54nm Qs UF
22 20fur 10 775 PP1VB_ SO 1YY Y2 - Ppiys so PcH vocTy LVDS F LY
e M N_LI NE W DTH=0. 5Mv 39 35 23 22 20 17 16 14 13 12 10 9 7 5 _PP1VO5_SO . CERM
0805 M N NEGC W DTH=0. 25 101772769 67 44 402
Vel TAGEST
CRI_TI CAL| = PLACE_NEAR=U1800. AG33: 2. 54nm
C2400 * C2406 * C2408 * C2416 * 1 C2417 1 C2430
0.01UF ——  0.01UF —— —L—0.10F
100 —— 100 —— = 0%
e - 8
EEAGENEARELRAR: B 2 3
- T 20 25 24 23 22 20 10 177 §°_PP3V3 S5
" u o 68%8%3 228286754 ad B
BEACE-NEARELRERE: AR 2:84m = = 1 C2442
84 83 A — 1UF
i R2450 PLACE_NEAR=U1800. V1: 2. 54mm T %
o33 38 o1
géggjﬁ ¢, —PP3V3 SO “\/Q/\/ o PP3V3 g0 PCH VCCA DAC F 20 o 59 35 23 22 20 17 16 14 33 12,19 9 7 ¢ PPIVO5_SO
g v 20w M NNEGCW DTHE0. 2 W PCH VCCl O BYPASS
81 e VL TAGE =
29 95 23 22 20 17 16 14 33,13 39.0 7 5 _PP1V05 SO
CRI TI CAL]| %}2419
C2450 1 C2451 1 C2455 1 1o%
10UF 0.1UF ——  0.01UF —— 2 S $3%525534,23,72, 20,10 17,7 & PP3V3 S6
20% 10% =T 10% =T 402
&g/l 2 16V 2 Jga\\/ll 2 .
5 =5 s 1 2499
= 0. 1UF

MEBEIm IR -

1 C2441 30 35 23 22 20 17 16 14 13,12 10 9 7 ¢ PP1VO5 SO

7170 45 22 20 19 18 17 16 7,

1 C2475
10k

5 3‘/ PLACE_NEAR=U1800. P22:

PP1V0O5_S0

PCH VCC3_3 BYPASS PLACE_NEAR=U1800. T16: 2. 54nmm

(PCH PCl 3.3V PWR)

PLACE_NEAR=U1800. AT20: 2. 54mm

101772769 67 44

PLACE_NEAR=U1800. AF34: 2. 54mm é””é“v

1oV 39 35 23 22 20 17 16 14 13 12_10 0 7 6 PP1VOgQ SO

20 17 16 14 13 12 10 9.7 6

10172 69 67 44 39 35 23 22

12434
1UF

(& Y57 ERE PR

1. C2481
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= CRI TI CAL PCH VCCADPLLA Filter SeaM e
L2490 (PCH DPLLA PWR)
PP3V3 SUS R28190 10UH- 0. 12A- 0. 360HM PP1VO5 SO PCH VCCBDPLLA £ "
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0 230 > 506 1 2 120w %0 23 10 (OO} XDP_CPU TCK TCKO - :; o :z - NG XDP_CPU_TVS [ 10 23 PP1y05_SUS 770
v 00 XDP_PRESENT# f - - e = - - - - - -1- - - - - - - - - - 4
o R3204 ] , PLACEMENT NOTE: ', PLACE| NEAR=UL8OD. K5: 2. 54mm ,
PLACE TDO TERM NEAR '
80 17 ¢oom—PM PCH SYS PWROK 5% 1/\3}3\‘?\/2 1/ 20w 517S0774 1 PCH XDP CONN op. | ! «OP - '
1 1 1
201 ! R2555(1) ! R2555% R25F;E PLACE_NEAR=U1800. H7: 2. 54mm
' 5¢ ' 5% 5% '
, vaw St vaow 11200 ,
PLACE_NEAR=J2550, 52: 2. 54nm . 201, 201, )
= !
' '
23 16 __XDP_PCH TDO e .
23 16 XDP_PCH TDI . '
23 16 __XDP_PCH TMB .
25 16 __XDP_PCH TCK !
T '
PCH M NI XDP . .
T T T XDP:L 1
, R2556
39 20 25 24 22 20 19 17 7 6 _PP3V3 S5 51 '
08°08%08%03 17577 1%78%63 54 s ' 5%
11200 '
M
CRI TI CAL ! 201, '
XDP_CONN ! '
J255 ' PLACE_NEAR=U1800. J3: 2. 54mm .
DFAOS;?.%BSF;O' v PLACE_NEAR=U1800. P8: 2. 54rmm ! !
PLACE_NEAR=U1800. K12: 2. 54nm XDP '
R0582 ool R6578 . .
Pl o6 o1 2 1) 20w TP_XDP_PCH OBSEN A<0> CBSFN_AQ -——10 0" o= CBSEN_CD XDP_PCH | SOLATE CPU MEM L s91 21/20W | ATE. M L 19 29 , !
1 —FC s %t TP_XDP_PCH CBSEN A<1> N_AL ——" 5 o CBSEN C1 PCH GPI Q0 10 XOP PLACEMENT NOTE: '
(BSEN., = 0 O = L < R2876 .
. XDP 1o o8 3 PLACE_NEAR=U1800. V10: 2. 54nm mgw TMS/ TRST* 1
PLACE_NEAR=U1800. A14: 2. 54mm R2§80 XDP PCH GPl 046 CBSDATA_AQ 9 00 10 CBSDATA_CD XDP_FW CLKREQ L 5%M_1 W\/2 14120w FW CLKREQ L Yan FORY oo oo oo T L L
9% 1 21/ 2 XDP_P! B _HUB T L 11 12 OBSDATA_C1 XDP_AP_CLKREQ L XDP.
24 18 m USB HUB SOFT RESET L 53'_ /\/V\/ 1610W CH_USH UB_SOFT_RST OBSDATA_A1 panry = 0 O ” Sl \_{ 2277 PLACE NEAR=UL800. ML: 2. 54mm
O O 0
XDP.
PLACE_NEAR=U1800. K20: 2. 54mm R2586 XDP_PCH_SDCONN _STATE RST L CBSDATA_A2 —— 510 0 g CBSDATA_ 2 DP_AUXCH | SOL e %2 120w AP CLKREQ L am e =
0 | XDP_PCH ENET PWR EN OBSDATA_A3 P 00 18 OBSDATA C3 SATARDRVR EN am s o
18 E SDCONN_STATE RST L 5%M_1 /\/\/\/2 14120W = - 1o oo 2o T
i XDP TP _XDP_PCH OBSEFN B<0> OBSEN B0 -— 21 00 22 o o OBSEN DO TP _XDP_PCH OBSEFN D<0>
PLACE_NEAR=U1800. C16: 2. 54mm R2§87 TP _XDP_PCH OBSFN B<1> CBSEN B1 23 o ol2 G CBSEN D1 TP_XDP_PCH OBSFN D<1>
o G G o
18 [T ENET_PVR EN 5%1 21/ 20W 25 26
W V26t R PCH GPIO43 Oc4 L CBSDATA_EQ 22 O CBSDATA ™) PCH GPI C36_SATA2GP
° D - = 0 O S - <IN *© PLACE_NEAR=U1800. U2: 2. 54nm
PLACE_NEAR=ULB0O. AL6: 2. 54mm  ROS81 XDP_PCH SDCONN DET L CRSDATA_B1 =200 22 -— CBSDATA D1 JTAG I SP_TCK ) o 10 3 & %9 -
31
DCONN CHANGE O O
32 18 = SIAIL St e 16 [ry—PCH GPI 010 OCB L CBSDATA B2 o=——3210 013 oup CBSDATA [ XDP_PCH AUD | PHS SW TCH EN 5%1 ’\/(\)/\/2&1’ 20w AUD | PHS SW TCH EN PCH oy 10
XDP 15 —PCH GPI 014 OC7 L CBSDATA B3 =210 013 o CBSDATA_D3 ENET_LON PWR PCH am
PLACE_NEAR=J2550. 39: 2. 54mm R2584 - o ol -
o o7 72 21 [—ALL_SYS PVRCD 5901 ’\/1\};\/2 1/ 20w XDP_PCH S5 _PVIRGD PVRGDY HOOKO ] B T L TPCL K/ HOOKA TP_XDP_PCH HOOK4
A oF XDP_PCH_PWRBTN_L HOOK1 — 10 0 g | TPCL Ké#/ HOOKS TP_XDP_PCH_HOOKS
PLACE_NEAR=U4900. P17: 2. 54nm szg%5 VCC_0BS_AB 2 5 o4 VCC_0BS_CD
0 6 _TP_XDPPCH HOOK2 HOOK2. - %150 46 RESET#/ HOOK6 XDPPCH PLTRST L Yan ES 1K series R on PCH Support P. 28
2
4 23 17 (oom—PM PVRBTN L SV A3 o _TP_XDPPCH_HOOK3 HOOK3 - ool e DBR#/ HOOKT XDP_DBRESET L D 0 2 25 %
491 5 o0 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28
93 88 61 47 41 30 28 26 23 16 SMBUS PCH DATA SDA =10 012 o DO XDP_PCH TDO Yany FUED
93 88 61 47 41 30 28 26 23 16 [TRH—SMBUS PCH QLK sa - 5310 o34 TRSTn TP _XDP PCH TRST L
TCK1 NC)&-O fe 56 ot 1D XDP_PCH TDI oo 16 23 SYNC MASTER=K91 M.B SYNC DATE=10/17/ 2010
-
23 16 (OO}—XDP_PCH TCK TCKO = 5710 022 NS XDP_PCH TMS Qo e 2
hal 5916 o}-22 e XDP_PRESENT# C:IDU & PG‘I X[P
XDP — XDP D
C2580 * 12581
0 LuF —— 517S0774 o ur Appl e I nc.
v v <]
XS5R
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3 v 6 5 4 3 2 1
— e — — ——— A m ———— — o ——
BOM GROUP BOM OPTI ONS
39 29 25 24 19 16% 7% PP3y/3 BYPASS=U2600. 5: : 2MM HUB1_ALLREM HUB1_NONREML_0, HUBL_NONREND_O
9224285740 38 751
BYPASS=U2600. 5: : 5MM HUB1_1NONREM HUB1_NONREML_0, HUB1_NONREMD_1
C2602 1| C2603: 1C2611 |1 C2612 2NONR
o v 5o Rt HUB1_: EM HUB1_NONREML_1, HUB1_NONREMD_O
ST L R P S 187 HUB1_3NONREM HUB1_NONREML_1, HUB1_NONREMD_1
&5 XTR Y 265 e 265 e
HUB2_ALLREM HUB2_NONREML_0, HUB2_NONREMD_ O
J_ BYPASS=U2600. 15: : 2MV HUB2_1NONREM HUB2_NONREML_0, HUB2_NONREMD_1
= BYPASS=U2600. 10: : 2MV
BYPASS=U2600. 23: : 5MV BYPASS=U2600. 23: : 2MV HUB2_ZNONREM HUB2_NONREML_1, HUB2_NCNREND_O
’ HUB2_3NONREM HUB2_NONREML_1, HUB2_NONREMD_1
C2607 1| C2608:| C2609:| C2610:
T 7%%:_ 5. 11%'0:/“: ) 11%'; 5] 11%'; NON_REML \l(]\l_REI\/DAI | DESCRI PTI ON
6.3V, v, 16V v/ 0 (o] ports are renovabl e
BR X7R- CE X7R- CERM 2 X7R- CERM 2 C3F618 0 1 Port 1 is non renovabl e
o 3 1% 1 0 Port 1 and 2 are non renobvabl e
CRI TI CAL 1 BYPAss=w2600. 36: : 2MM X0 1 1 Port 1, 2, and 3 are non renobvable
Y2600 - BYPASS=U2600. 29: : 2MM 5
SM 2 —
24. 000V - 16PF E T BOM TABLE
128 3
CRI TI CAL HA CRI TI CAL SC(E\Gl%Rol & J_ PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON
— C21683I5% E R2630 1 %&20 USB2513B = 33850720| 2 | SVBC USB2514 12600, U2650 CRITI CAL | UsBHUB_ 2514
cEn%T? L AM ) iﬁ}ém R21995 USB HUBL TEST 11 &N . USB T29A N 33850824| 2 | SMEC USB2514B U2600, U2650 CRITICAL | USBHUB_2514B
4 V Vv y 1 2
HUBL_NONREML_1| |HUBL_NONREMD_1 402 oM 402 AV TEST OM T L O PR D S M —— ef Tooa P =" T29 - no longer used, pulled up to 3V3 SO 33850721| 2 | SMBC USx2061 12600, U2650 CRITI CAL | USBHUB_2061
R2601! 1R2603 VE-LF %1%@/ . USB HUB RESET L 260 RESET* USBDP_DNL/ PRT_DI S_P1 D 2 2 CRI TI CAL
= = = p 33850923 SMBC USX2513B U2600, U2650 USBHUB_2513B
10k EN CRI Tl CAL 402 USB HUBL1_ XTALL 33 |xTALIN CLKIN useom N2/ PRT_ DS hel 8 USB IR N D> « °2 I R Recei ver —
R Triew USB_HUBL_XTAL2 32 | xraLour USBDP_DN2/ PRT_DI' S_P2| 4 USB IR P D+
402, 2402 6 USB EXTB_N
B HUBL RE| 28 USBDM _DN3/ PRT_DI' S_MB a2 92
Us U NONREMD — SUSP_I ND/ LOCAL_PWR/ NON_REND (oo™ on™ o pa| 7 USB EXTB P o External B
USB_HUB1_NONREML SDA/ SMBDATA/ NON_REML Nel 8 USB EXTC N gy 50 Ex e
HUBL_NONREML 0|  |HUBL_NONREMD_O ELO 24 | scL/ SMBCLK/ CFG_SELO Nol @ USB EXTC P ey terna
R2602* 1R2604 CFG SEL1 25 |Hs | ND/ CFG_SEL1 PRTPWRL/ BC_ ENL*|[ 12 TP _USB HUB1 PRTP .
1%§ %n(/.?K PRTPWR2/ BC_EN2+ [ 16 NC _USB_HUB1_PRTPWR2
LEw T PRTPVRS/ BC_ENa* | 18 NC USB_HUB1_PRTPWR3 PP3V3_S3 TARBHERRS S
202, 402 Ncl 20 NC USB _HUB1_ PRTPWR4
| PU ocs1rpl3 TP_USB HUB1_OCS1
| pU Ocs2* b7 NC USB_HUBL_OCS2 ‘R2620
L | pU s+ bl USB EXTB OC L am - N
21 _NC USB HUB1_OCS4 .
L e s 2ot o2 1 99,29 25 28 19 9,01 5 PPBVE_S3
RBI AS| 35 USB_HUB1_RBI AS oA R2640
vBus_DET| 27 USB HUB1 VBUS DET Y <1V B> LR 2
CRI TI CAL ° 272 T e s A 3
_ .. BYPASS=U2650. 5: : 2MV useoM LR 30 USB HUBL UP N wo ['R2600 176w
sﬁggzigzzalaszgiég?goPP3V s3 BYPASS=U2650. 5: : 5MM USBDFLLPM@)B 02 }‘%K Mios" R2641
THRM_PAD 1716w 10K
C2652 1| C2653: 1C2661 1 C2662 B , 462 R2642! NOSTUFF 6w
4.70F L T0TUE L —— 0. 1UF -0 1UF 5 100K 1C264 2802
S omdly 2 e Wt 2 B o a8l —— 100PF
503 402 202 202 J_ Mo 2 294
2 CERM
J_ = 402 USB_HUB RESET USB HUB RESET L
6
BYPASS=U2650. 15: : 2MM = 3
= BYPASS=U2650. 10: : 2MM 2 Beag™ o S ae
BYPASS=U2650. 23: :;5MV BYRASS=U2650. 23: - -
l 2 pavasy EN R 2\q|lY]) ZW9ZPOWXq (] ) Buggzowxc
1
6')(%}:’1 2 X7R- c&lzé?\,/l 2 X7R- c&lzé?\,/l 2 X7R- c&lzé?\,/l 2 1.8 1 1 j— 0'047UF
1 2667 |: 2668 -
-4 0. M- XSR
: | olv|m|o|o| «| = . T, 1% 18 02
L CRITICAL  BYPASS=U2650. 36: : 2MM ol i e : 1 C2666 | Xrorm |2 ek »
- Y2650 BYPASS=U2650. 29: : 2MM o 5 4 92"‘“1UF 18%': 1
24. 000MHZ- 16PF B G —I;‘%g‘;icgm—lz Lt D2600
) SOD- 523
CRI TI CAL 2 iﬂi . CRI TI CAL SYMVER 1 J_ ° 23 18 USB HUB SOFT_RESET L 2 1
2]4 U2650
1 1
1 CZJ‘.SBGP% R2680 %&70 USB2513B = BAT54XV2T1
8V L ~ 5% Rzlgoss "y
HUB2_NONREML_1 HUB2_ NONREMD_1 565" (AN r oM 1 2 USB _HUB2 TEST 11 |7gest USBDM DN/ PRT_DI S_ML| L USB BT_N a1 02
_ _ _ _ 5% y MT > D Bl uet oot h
R2651| |*R2653 Ve ¥ L o . use HuB RESET L 26 reser USEDP_DNL/ PRT_DI S_P1 USB BT P >
10K 10K = CRI410'2I CAL = = a08" USB HUB2 XTAL1 33 USBDM DN2/ PRT_DI S_Me| 3 USB TPAD N ED = Track
T it e USB _HUB2 XTAL2 32 g:t&vTCLKI N USBDP_DN2/ PRT_DI'S_P2| 4 USB TPAD P o rackpad/ Keyboard
ash, [ ], 45 6 B_EXTA_N
B HUBZ2 RE| 28 USBDM _DN3/ PRT_DI S_M8 US| a2 92
USB_HUB2 NONREMD - SUSP_I ND/ LOCAL_PWR/ NON_REND | o™ D o™ o sl 7 USB EXTA P @42 » External A
USB_HUB2_NONREML SDA/ SMBDATA/ NON_REML N8 USB SDCARD N \ b Car df Bx card
HUB2_NONREML_0 HUB2_NONREMD_O USB_HUB2_ CFG SELO 24 |sci/SMBOLK/ CFG SELO Nl 9 USB_SDCARD P ) r press r
R2652! 1R2654 USB HUB2_CFG SEL1 25 |Hs | ND/ CFG SEL1 PRTPWRL/ BC_EN1* | 12 TP_USB_HUB2 PRTPWRI1 ,
1%§ %n(/.?K PRTPWR2/ BC_EN2+ [ 16 NC USB_HUB2 PRTPWR2
e Yow \RO657 PRTPWRS/ BC_ENa*| 18 _NC USB HUB2_PRTPVR3 PP3V3_S3 AR RRnS®
402, 402 16K NCL 20 NC USB HUB2_ PRTPWR4
5%
FrALY | pU ocstrpld TP USB HUB2 OCS1,
R | pU ocs2+pl7 _NC_USB_HUB2_OCS2 'R2670
= 1py oscapl® USB EXTA OC L me % ow SYRNC_VASTEREROT ERICSYNC DATE- 107 087 201
1 | PU Nc 21 B_HUB2 s i
RBIAS| 35__USB HUB2_RBI AS z [ ]SB Hl lBS
VBUS DET|.27 ___USB_HUB2_VBUS DE =
Useom UPL 30 USB_HUB2_UP_N we | BDBED Appl e Inc.
useop_ P 3L USB_HUB2_UP_P wo 12K S
THRM PAD < 1% w NOTI CE OF PROPRI ETARY PROPERTY:
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PCH Reset

— e o — ——E—— e A T . ey s e — am — am —

But t on

6

3

2 1

Et her net WAKE#

| sol ati on

Pl at f or m Reset Connecti ons

PLT RESET L
D WAKE_BASE= TROE

Unbuf f er ed

R2881 — LPCPLUS RESET L 6 25 45 07 55
1,\23\12 | PCPLUS RESET L o>

5%
178w
Gobh R23%83
1 2 LRESET_L 0
e PP3V3_ENET - VAN
S EEE R R N{:_%F
s CRI TI CAL 40
2895 @830 'R2830 Re8 71
XDP View SSVEKLBRY 1 10 ] 1 2 _PCA9557D RESET L w0
R2896 2402 SOD- VESM HF 2 M:S_l%}é"' oD
00 2 10 XDP_DBRESET L 1 2 PM SYSRST L ey o 17 a0 . ho
H:S.l/\év XDP
402 mMT R2889
1R2897 LAA2 XDPPCH_PLTRST_L o =
° Wiy
16w 40
2222 R2887
S| LK_PART=SYS RESET A2 GMUX RESET L .
MAKE_BASE=TRUE
5%
1
1 b b¥ — GVUX RESET L o s o
ENET NMEDI A SENSE | SOLATI ON CI RCU T — PLT_RESET_L D> 35 25 20 50
- — Series Ris R4283
PLACE_NEAR=U1800. N32: 5mm
R2810
" ENET MEDIA SENSE 1 A%2X % ENET MEDIA SENSE RDIV 6
o w0z i Yaow e
CRI Tl CAL
47 32 31 30 29 24 19 18 8 7 6 _PP3V3 S3 SSMBN37FEA!
AL 10| L Buf f er ed
R228255 SOTS63 k)- 98 89 Note: Based on K91/K92 | ayout, ENET, AP and BKLT are noved to Buffered reset.
= rp—LPC CLKISM SMC R P  BE 1A LPC OLKSIM SM> oy v o et 1 PRIV S0
5% v 88 87 84 83 82 79 72 71 61
1/ 20W s[G" S =
201 R2856 4 CRI Tl CAL
w > LPC_CLK33M LPCPLUS R PLACE NEAR-ULB00. P53 1 22 5 LPC CLK33M LPCPLUS gy s s L
126w SENSE EN L B — PLT RST BUF L oD = 5 %
PLACE_NEAR=U1800. P46 R228257 1
2 10 LPC CLK33M GMUX Rz — LPC CLK33M GVUX R 1 2 LPC CLK33M GMUX s
— = A ISA: 70 56 a1 22 20 16 7 PP1VE SO Cc28801: — PLT_RST BUF L [ 25 2 55
1 W I -
) R2859 0- 1, g%}ﬁw Series R on Pg38, R3803
N PCH CLK33M PCl QUT PLACE_NEAR=ULS00. P48 4 2 __PCH CLK33M PCl I N oo C% 2 2402
D YN oD e o2 0 R2888
1’;?‘” 1 2 AP_RESET L "
6 1 «/Sygy oD
1PgY
402
= R2§93
1 2 BKLT PLT RST L w0
System RTC Power Source & 32kHz / 25MHz O ock CGener at or N =
hok
VDDI O 25M A: SB power rail for XTAL circuit.
VDDl O 25M B: Ethernet power rail for XTAL circuit.
VDDl O 25M C: T29 power rail for XTAL circuit. 63 2 52 47 46 45 44 42 7 _PP3V4A2_G3H 1 os 00,5653 5% 59 12 18 1 PP3V3_ SO Buf fered CPU reset
) ) . Coi n-Cel | : VBAT (300- ohm & 10uF RC) | T1 CAL
NOTE: VDD _25M nust be powered if any VDDl O 25M x is powered. No Coin-Cell: 3.42V G3Hot (no RO CRI CAl
BREBRBEY LS LP3V3 S5 ° %@81%07
Coi n-Cel | & G3Hot : 3. 42V G3Hot -
Coin-Cell & No G3Hot: 3.3V S5 2| [ 4 g PLT RST CPU BUF L — PLT RST_CPU BUfry 102 =
No Coin-Cel I 3.3V S5 NC 155 0 VTT vol tage divider on CPU page
GreenCl k 25MHz Power 72 70 as 2s 7 « _PP3V3_ENET No bypass necessary 1 s R2890
C28901 100K
Et her net XTAL Power 7 sz 7s PP3V3_ENET . 0. 1%%%—— § ;?E‘év
SB XTAL POWEr a7 717022 20 17 14 7 o _PP1V8_SO o o 9 %gy;r 6>
T29 XTAL Power o7 35 2 33 19 10 7 _PP3V3_T29 z < 3 VBAT and +V3.3A are
8\ ¢ o internally ORed to
C2824 1| C2822: C2820: [:C2802 s * ¢ create VDD RTC QUT. =
0.1 —— 0. 108 —— 0. 108 — U2800 +V3. 3A shoul d be first NOTE:
é‘i‘g 2 é‘i‘g 2 é‘i‘g 2 SLG3NB148V avai | abl e ~3. 3V power This page is different for K92.
402 402 402 CRIT%F%AL to reduce VBAT draw. ENET_RESET_L hooked up differently on both the projects.
11 |voDi O 25M A 32KHZ_Al 12 Y K K32K_RT 16
= 6 | vDDl 0 25M B
C2805 14 |vopi 0 25M C  25MHz_Al 9 SYSCLK_CLK25M SB R2800
ToPF R2805 25Mz B 8 ,_' SYSCLK_CLK25M ENET R LA A2 SYSCLK CLK25M ENET g s
2 H 1 SYSCLK _CLK25M X2 1 2 SYSCLK CLK25M X2 R o 3|x2 25Miz_d 15 SYSCLK_CLK25M T29 N 1%
o 5% NO STUFF -t xa PPVRTC_G3H T -
550(, . CRI TI CAL %4/:15\'@/ 1R2806 VoD RTC Ut L oy For SB RTC Power 1 SYNC MASTER=K92 M_B SYNC DATE=07/06/ 2010
i N Y2805 L TR g Chi t Support
:@XNC SM 3. 2X2. 5M1 5% ow ~GD  5AD 1 C2810 pse pp
C2806 « ¥ 25.000MHZ- 12PF- 20PPM o NEEE 1 Y5 T s |
12PF : 2 S, Appl e Inc D
T I SYSCLK_CLK25M X1 e .
1 NOTE: 30 PPM crystal required 8
= Sam
402
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Page Not es

Pover aliases required by this page:
- =PP1V5_SO_MEM A

&5
e

" 6

— e o — ——E—— e A T . ey s e T am — am e —

=) 4

3

2 1

71 66 20 26 7 6 PPLVS_S3

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

. 1C2910 [t C2911 [t C2912 |t C2913 (1 C2914 |1 C2915 |1 C2916 |1 C2917 |1 C2918 [+ C2919 1C2921 |1 C2922 |+ C2923
T s e L o Lo L gaur T L gaurT L gk L 0o 1UF T - 0o auF - L 01U L g aUF 0. 1UF — L 0 1UF T L 0O 1UR T L gaUF
PPOV75_SO_MEM VTT_A — 20% —— 20% — 20% —— 20% —— 20% — 20% —— 20% —— 20% — 20% 209% — —— 20% — 20%

 —resro.so v (2.5 3.30 28 T8 T® T4 T8 TE& T& T8 T8 g, 8L T &

- %2 %2 402 402 402 402 402 402 402 402 402

Signal aliases fequired by this page 1 C2900 |: C2901 PEACE-NEAR=32888: 78: 2. 84

- =l > SODI MVA_ i .

- —:zzscnmss; . %‘%’UF - %“%’UF A = H mm PLA = 1 2. mm PLAC = . 1 2. mm PLA = . 1 2. mm PLA = . 5 ﬁn‘m Ele N gf 5 ;g 5 gﬁn'm
12 SO M PLACE_NEAR=J2900. 75: 2. 54rm |2 G’ 2 GV PEACE-NEARS12388: 72: 5: 247 PrACE-NEARS1%388: 721 5. 24hm BrAGE-NEARE33380: 73: 5 24 PLASE-NEARE33380: 73: 5 24 PLAGE-NEARE33388: 73: 2. 34im  PLACE-REARE35388: 72: 3. 34

- X5R X5R | | 1

BOM options provided by this page: 603 603 00 PPOV75_S3 MEM VREFDO A =

( NONE)

‘l‘ + C2930 1 C2931
—— 2. 2UF —— 0. 1UF
PLACE_NEAR=J2900. 75: 2. 54nm T, & T, i
CERM
02 LF 02
OV T_TABLE
OM T_TABLE J__ L RS 2
3] 3 vss ooro ] 4 DO<4>
KEY 74 = 5 6
o i s TR MEM A CKE<0> ;: o) (J(D;U (i,(géo = CKE<1> Yani LETEN [ _Em 2 xg: 2 o g CRI TI CAL I\D,(Sig . DO<5>
o) O 7T CBOD—— O
7 78 A<15> 9 VSS DQS0* 10 DQS N<0>
nollto e J2900 Ao enu KRS o o
o1 > MEM A BA<2> 9 o BA2 F-RT-THB Aldg 80 A<14> ams v o 11 o bw J2900 DQS0 12 DQS _P<0>
81| 5 vob ©g VDol 82 J_ 1315vss FRT-THE ygg | 14
oo Iy MEM A Ac12> 83 | Jazrpor X b Ao 84 A<11> ame oo = scmy =MEM A DO<2> 15 | S e 28 Dol 16 DO<6>
o115 [Ty MEM A A<O> 85 | 5 A9 AT 86 A<7> ame n o 7By =MEM A DO<3> 17| 5 o8 Y B DQ7 |18 DO<7>
87 [ voo ~ Voo | 88 19[ 3 vss o vssgl 20
o 1o rEy—MEM A A<B> 89 | 5 n8 o} A6 20 A<6> ame e 21 CBry—=MEM A DO<B> 21 | 5 pcs QL2 22 DO<12>
o111 ¢ [y MEM A A<S> o1 | a5 3g Al 92 A<d> M 1o 21 Ay =MEM A DO<9> 23 [ b 3 oasg | 22 DO<13>
93 8 VDD 7 VDDg 94 25 | 5 vss g vss o 26
o1 11 o [y MEM A A<3> 95 1 5 A3 g~ A25 | 96 A<2> ame = o 27¢Ery— =MEM A DCS Nel> 27 looestr B2 omgl 28
MEM A A<1> 97 a o8 A<O> =MEM A DOS P<1> 29 ) " 30 MEM RESET L
91 11 6 [T o Al ' AOO Yan LS 7By o DQs1 RESET" o
99 [ J voo VoD | 100 31| vss . vss o] 32
o 11 o Ry MEM A CLK P<0> 101 | 5 cxo K1 | 102 CLK P<1> ame = o 1By =MEM A DO<10> 33 | 5 bQto E D4 | 34 DO<14>
o116 ry—MEM A CLK N<O> 108 | 5 cro* CK1* o | 104 CLK N<1> Dani LT 7By =MEM A DO<11> 35 | 5 DQi1 QL5 36 DO<15>
105 | 5 voo VDD & | 106 37| 5 vss vss o | 38
o 1o Ry MEM A A<10> 107 | 5 A10/ AP BALG | 108 BA<1> ame o 7@y =MEM A DO<16> 39 | 5 DQi6 DR0o| 40 DQ<20>
o 1o Ry MEM A BA<O> 109 | 5 BAO RAS* | 110 RAS L ams u o 1By =MEM A DO<17> 4L | 5 QL7 D1 42 DO<21> 7
111 o VDD VDDO 112 43 o VSS VSSC 44
o116 Ry MEMA VE L 118 | 5 ver So* o | 114 CS L<0> ams e 1@y =MEM A DOS N<2> 45 | 5 bos2* DV | 46
o111 s Ty MEMA CAS L 115 | 5 cas T | 116 ODT<0> ams v o 1@y =MEM A DOS P<2> 47 | 5 DQs2 vsS o| 48 1
117 o VoD VDD 118 49 o VsS DR20, 50 DO<22> aD - =
o 1o Ry MEM A A<13> 119 | 5 a13 Tl 120 ODT<1> ams ue 1By =MEM A DO<18> 5115 b8 D@3 52 DO<23> D
o111 6 Ty MEM A CS L<1> 121 | 5 s1+ I\K:O__lggl\c 1@y =MEM A DO<19> 53 | 5 oQie vss | 54
123 124 55 56 DQ<28>
o VDD VDD o o vss D@BC e
NC3S | o TEST VREFCAG | 126 1By =MEM A DO<24> 57 | 5 Dqe4 D9 58 DQ<29> a7
127 | o vss vssqo | 128 7By =MEM A DO<25> 59 | § bes vss o | 80
7@y =MEM A DO<32> 129 | 5 bQs2 DB6-| 130 MEM A DQ<32> Ve ST 6115 vss DQs3* | 62 DOS N<3> Y
7By =MEM A DO<33> 131 | 5 pQs3 DQ@B7 | 132 =MEM A DQ<37> D T 63 | 5 DvB DQs3| 64 DQS P<3> &
133 134 65 66
o Vss VSS 1 o Vss VSS g
27 B> =MEM A DQS N<4> 135 o DQsa* DMt 136 = 0a:m =MEM A DQ<26> Z; o D@6 DQBOG sg DQ<30> ve:im 3
21 Cary—=MEM A DOS P<d> 137 | 5 posa vss | 138 1 21 CEy— =MEM A DO<27> 5 D@7 D816 DO<31> &>
139 o VSS D@BQ 140 DO<38> a7 = 71 o VSS VSSC 72
27 B> =MEM A DQ<34> 141 o DB4 DQBYQ, 142 DQ<39> a7 REY
1@y =MEM A DO<35> 143 | 5 pess vsso | 144
145 146 DQ<44>
o Vss DQA4 a7
27 (Er>— =MEM A DO<40> 147 | 5 pouo D5 G| 148 DO<45>. oo See CSAO5 BOM table
27 (B> =MEM A DO<41> 149 |  boa1 VsS o| 150
151 " 152 DOS N<5>
o Vss DQS5* & Vocim
153 DV DQs5 154 DQS P<5>  epmy 27 L
1 155 [ O O 156 =
= 5 2 vss V=so 158
= 7By =MEM A DO<42> 5 o D42 D46 DQ<46> Ve Xt
27 CBry—=MEM A DQ<43> 159 o D13 D47, 160 DQ<47> ve:m 3
161 | 5 vss VSS o 1512]
27(Bry—=MEM A DQ<48> 163 o D18 DB20, 6 DQ<52> Vocim
7@y =MEM A DO<49> 165 | 5 bQ#o DQB3 | 166 DO<53> & 7
167 [ ] vss vss | 168
o1 27 11 6Py MEM A DOS N<6> 169 [ ) pose* DM G |70
o1 27 11 s (> NEM A DOS P<6> 171 | 5 pose vssg | 172 J__
178 | 5 vss DBag| 174 DQ<54> aoe -
27 B> =MEM A DQ<50> 175 o Do DQB5 0, 176 DQ<55> a7 PPOV75 S3 MEM VREFCA A 30
o CBr>—=MEM A_DO<51> 177 | 5 pos1 VSSo| L78
179 | 5 vss DQBO | 180 DO<60> oo -
27(Bry—=MEM A DO<56> 181 | 5 DQs6 DB1o| 182 DQ<61> a7
2By =MEM A DOS57> 183 | 5 pQs7 VSS | 184
* 1
izi o Vss DQS7* o 132 DCE N<7> ey 2
189 [ O . °=7o 190 DB B2y
o Vss VSS o
JT_ (e =MEM A DQ<58> 191 o D8 D20, 192 DQ<62> Vocim
7By =MEM A DO<59> 198 | 5 bQso DQB3 | 194 DQ<63> ao
195 vss vss 196

7072 71 61 s MEM A SA<O> 197 8SAO EVENT*g 198 MEM EVENT L oo 25

11 18 12 7% PP3V3_SO 199 | 5 vppsPD SDAG| 200 SMBUS_PCH_DATA By 16 23 28 30 41 47 61 85 93 "Factory" (top) slot

&1 &0 49 43 a7 MEM A SA<1> 201 o SAL SCLo 202 SMBUS PCH CLK QT 16 23 28 30 41 47 61 88 93

203 | 5 VT VIT o | 204 PPOV75 SO DDRVIT 6728 29 66
1 C2940 'R2940 'R2941
10K 10K 1 1 1 1
Hoow Hoow 516-0229 J_ 950 _L G951 _L 952 | C&,:g‘r’3 FSYI\C VASTER=ROZ  SUVA SYNC_DATE=06/ 25/ 201
LR ME-LF SPD ADDR=0xAO0( V\R) / 0xA1( RD) %é’g/ %é’g/ 1 0% —_ 1’8/
3 BT B S DDR3 SO- DI MM Connector A
2 2 2 2
' ' d} Appl e Inc.
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o1 27

01 27

01 27

'3 )
—— — — ——— e — A — m ——a—
CPU CHANNEL A DQS 0 -> DIMM A DQS O
MEM A DOS N<O> — =MEM A DQOS N<O> 26
MEM A DQS P<0> MAKE_BASE-TRUE — =MEM A DCS P<0> 2
MEM A DO<7> A DQ<3> 2
MEM A DQ<6> MAKE_BASE-TRLE A _DO<6> 2
MEM A DO<5> MAKE_BASE-TRUE A DO<5> 2
MEM A DQ<4> MAKE_BASE-TRUE A DO<4> 2
MEM A_DQ<3> VAKE_BASESTRUE A _DO<7> 2
MEM A DQ<2> MAKE_BASE=TRUE A DO<0> 2
MEM A DO<1> MAKE_BASE-TRUE A DO<1> 2
MEM A DQ<0> MAKE_BASE-TRUE A DO<2> 2
MAKE_BASE=TRUE
CPU CHANNEL A DQS 1 -> DI
MEM A DQS N<1> A DQS N<1> 2
MEM A DQS P<1> MAKE_BASE-TRLE A DQS P<1> 26
VAKE_BASE=TRUE
MEM A DO<15> A DQ<15> 26
MEM A_DQ<14> MAE_BASE-TRLE A_DO<14> 2
MEM A DQ<13> MAKE_BASE=TRUE A DO<12> 2
MEM A DQ<12> MAKE_BASE-TRUE A DO<13> 2
MEM A DQ<11> MAE_BASE-TRLE A_DQ<10> 26
MEM A DQ<10> MAKE_BASE=TRUE A DO<11> 2
MEM A DQ<9> MAKE_BASE-TRLE A DO<9> 2
MEM A DO<8> MAKE_BASE-TRUE A DO<8> 2
NAKE_BASE=TRUE
CPU CHANNEL A DQS 2 -> DI
MEM A DQS N<2> A DOS N<2> 2
MEM A DQS P<2> MAKE_BASE-TRLE A DQS P<2> 2
VAKE_BASE=TRUE
MEM A DQ<23> A DO<23> 2
MEM A_DQ<22> MAE_BASE-TRLE A_DQ<22> 2
MEM A DQ<21> MAKE_BASE=TRUE A DO<17> 2
MEM A DQ<20> MAKE_BASE-TRUE A _DO<20> 2
MEM A DQ<19> MAKE_BASE=TRUE A DO<19> 2
MEM A DQ<18> MAKE_BASE=TRUE A DO<18> 2
MEM A DQ<17> MAKE_BASE-TRUE A DO<16> 2
MEM A DQ<16> MAKE_BASE=TRUE A DO<21> 2
MAKE_BASE=TRUE
CPU CHANNEL A DQS 3 -> DI
MEM A DQS N<3> A DOS N<3> 2
MEM A DQS P<3> MAE_BASE-TRLE A DOS P<3> 26
MAKE_BASE=TRUE
MEM A DQ<31> A DQ<31> 2
MEM A_DQ<30> VAKE_BASESTRUE A _DO<30> 26
MEM A DQ<29> MAKE_BASE=TRUE A _DO<29> 2
MEM A DQ<28> MAKE_BASE-TRUE A _DO<28> 2
MEM A DQ<27> MAKE_BASE=TRUE A DO<27> 2
MEM A DQ<26> MAKE_BASE=TRUE A _DO<26> 2
MEM A DQ<25> MAKE_BASE-TRUE A _DO<25> 2
MEM A DQ<24> MAKE_BASE=TRUE A DO<24> 2
MAKE_BASE=TRUE
CPU CHANNEL A DQS 4 -> DI
MEM A DQS N<4> A DQS N<4> 2
MEM A DCS P<4> MAE_BASE-TRLE A DOS P<4> 26
MAKE_BASE=TRUE
MEM A DO<39> — =MEM A DQ<38> 2
MEM A DQ<38> MAKE_BASE-TRUE — =MEM A DOQ<37> 2
MEM A DQ<37> MAKE_BASE-TRUE — =MEM A DOQ<39> 2
MEM A DQ<36> MAKE_BASE-TRLE =MEM A DQ<33> 2
MEM A DQ<35> MAKE_BASE-TRUE =MEM A DQ<35> 26
MEM A DQ<34> MAKE_BASE=TRUE — =MEM A DQ<34> 2
MEM A DQ<33> MAKE_BASE-TRLE =MEM A DQ<32> -
MEM A DQ<32> MAE_BASE-TRLE MEM A DQ<32> 611 26 27 91

MAKE_BASE=TRUE

CPU CHANNEL A DQS 5 -> DIMM A DQS 5

MEM A DGS N<5> — =MEM A DOS N<5>
MEM A DQS_P<5> VAKE_BASESTRUE — =MEM A DQS P<5>
MAKE_BASE=TRUE _—
MEM A DQ<47> A DO<47>
MEM A DQ<46> MAE_BASE-TRLE A DO<41>
MEM A DQ<45> MAE_BASE-TRLE A DO<43>
MEM A DQ<44> MAKE_BASE-TRLE A DO<44>
MEM A DQ<43> MAE_BASE-TRLE A DQ<40>
MEM A DQ<42> MAE_BASE-TRLE A DO<46>
MEM A DO<41> MAE_BASE-TRLE A_DQ<42>
MEM A DQ<40> MAE_BASE-TRLE A DO<45>

VAKE_BASE=TRUE
CPU CHANNEL A DQS 6 -> DI
MEM A DQS N<6>

MVEM A _DCS P<6> VAKE_BASE=TRUE

MEM A DQS P<6>

VAKE_BASE=TRUE

MEM A DQ<55> A DO<49>
MEM A DQ<54> MAE_BASE-TRLE A DO<54>
MEM A DQ<53> MAKE_BASE-TRUE A DO<55>
MEM A DQ<52> VAKE_BASESTRUE A DO<52>
MEM A DQ<51> MAE_BASE-TRLE A DO<51>
MEM A DQ<50> MAKE_BASE-TRLE A _DQ<50>
MEM A_DQ<49> MAE_BASE-TRLE A_DQ<53>
MEM A DQ<48> MAE_BASE-TRLE A DO<48>
VAKE_BASE=TRUE
CPU CHANNEL A DQS 7 -> DI
MEM A DOS N<7> A DS N<7>
MEM A DQS P<7> MAKE_BASE-TRUE A DQS P<7>
MAKE_BASE=TRUE
MEM A DQ<63> =MEM A DQ<59>
MEM A DQ<62> MAE_BASE-TRLE =MEM A DQ<58>
MEM A DQ<61> MAE_BASE-TRLE — =MEM A DQ<56>
MEM A_DQ<60> MAE_BASE-TRLE — =MEM A DQ<61>
MEM A DQ<59> MAE_BASE-TRLE =MEM A DQ<63>
MEM A DQ<58> VAKE_BASESTRUE =MEM A DO<62>
MEM A_DQ<57> VAKE_BASESTROE =MVEM A_DQ<57>
MEM A DQ<56> MAE_BASE-TRLE =MEM A DQ<60>

VAKE_BASE=TRUE

6 11 26 27 91

6 11 26 27 91

6

CPU CHANNEL B DQs O -> DIMV B DQS O

s MEM B DOS N<O> — =MEM B DOS N<O>
s MEM B DQS P<0> MAKE_BASE-TRUE — =MEM B DOS P<0>
MAKE_BASE=TRUE -
s MEM B DQ<7> B DQ<6>
s MEM B DOQ<6> MAKE_BASE-TRLE B DQ<3>
s MEM B DQ<5> MAKE_BASE-TRUE B DO<5>
s MEM B DOQ<4> MAKE_BASE-TRLE B DOQ<4>
s MEM B DQ<3> MAKE_BASE=TRUE B DO<1>
s MEM B DOQ<2> MAKE_BASE=TRUE B DQ<7>
s MEM B DQ<1> MAKE_BASE=TRUE B DQ<2>
s MEM B DQ<0> MAKE_BASE-TRUE B DO<0>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 1 -> DI
s MEM B DQS N<1> B DQS N<1>
s MEM B DQS P<1> MAKE_BASE-TRUE B DOS P<1>
VAKE_BASE=TRUE
6 MEM B DO<15> B DOQ<15>
s MEM B DO<14> MAE_BASE-TRLE B DO<14>
s MEM B DQ<13> MAKE_BASE=TRUE B DO<13>
s MEM B DO<12> MAKE_BASE-TRUE B DO<12>
s MEM B DO<11> MAE_BASE-TRLE B DO<11>
s MEM B DQ<10> MAKE_BASE=TRUE B DO<10>
s MEM B DOQ<9> MAKE_BASE-TRLE B DO<9>
s MEM B DOQ<8> MAKE_BASE-TRUE B DO<8>
MAKE_BASE=TRUE
CPU CHANNEL B DS 2 -> DI
s MEM B DQS N<2> B DQS N<2>
s MEM B DQS P<2> MAKE_BASE-TRUE B DQS P<2>
MAKE_BASE=TRUE
6 MEM B DO<23> B DOQ<23>
s MEM B DOQ<22> MAE_BASE-TRLE B DO<22>
s MEM B DQ<21> MAKE_BASE=TRUE B DO<21>
s MEM B DOQ<20> MAKE_BASE-TRUE B DO<20>
s MEM B DQ<19> MAKE_BASE=TRUE B DO<19>
s MEM B DQ<18> MAKE_BASE=TRUE B DO<18>
s MEM B DO<17> MAKE_BASE-TRUE B DO<17>
s MEM B DQ<16> MAKE_BASE=TRUE B DO<16>
MAKE_BASE=TRUE
CPU CHANNEL B DS 3 -> DI
s MEM B DOS N<3> B DOQS N<3>
s MEM B DOS_P<3> MAE_BASE-TRLE B DOS P<3>
MAKE_BASE=TRUE
« MEM B DQ<31> B DO<31>
s MEM B DO<30> MAE_BASE-TRLE B DO<30>
s MEM B DQ<29> MAKE_BASE=TRUE B _DO<29>
s MEM B DOQ<28> MAKE_BASE-TRUE B DO<28>
s MEM B DQ<27> MAKE_BASE=TRUE B DO<27>
s MEM B DQ<26> MAKE_BASE=TRUE B _DO<26>
s MEM B DOQ<25> MAKE_BASE-TRUE B DO<25>
s MEM B DQ<24> MAKE_BASE=TRUE B DO<24>
MAKE_BASE=TRUE
CPU CHANNEL B DS 4 -> DI
s MEM B DOS N<4> B DOS N<4>
s MEM B DQS P<4> MAKE_BASE=TRUE B DS P<4>
MAKE_BASE=TRUE
s MEM B DO<39> B DO<39>
s MEM B DO<38> MAKE_BASE=TRUE B _DOQ<38>
s MEM B DQ<37> MAKE_BASE-TRUE B DO<37>
s MEM B DQ<36> MAKE_BASE-TRUE B DQ<36>
s MEM B DQ<35> MAKE_BASE=TRUE B DQ<35>
s MEM B DQ<34> MAKE_BASE-TRUE B DO<34>
s MEM B DQ<33> MAKE_BASE-TRUE B DQ<33>
« MEM B DQ<32> MAKE_BASE=TRUE MEM B DQ<32>
28 MAKE_BASE=TRUE -
CPU CHANNEL B DQS 5 -> DIMM B DQS 5
s MEM B DOS N<5> — =MEM B DQS N<5>
« MEM B_DOS P<5> VAKE_BASESTRUE — =MEM B DQS P<5>
MAKE_BASE=TRUE -_
s MEM B DQ<47> B DQ<47>
s MEM B DQ<46> MAKE_BASE=TRUE B _DO<46>
s MEM B DQ<45> MAKE_BASE=TRUE B _DO<45>
s MEM B DQ<44> MAKE_BASE-TRUE B DO<44>
s MEM B DQ<43> MAKE_BASE=TRUE B DO<43>
s MEM B DQ<42> MAKE_BASE=TRUE B DO<42>
s MEM B DO<41> MAE_BASE-TRLE B DO<41>
s MEM B DQ<40> MAKE_BASE=TRUE B_DO<40>

VAKE_BASE=TRUE
CPU CHANNEL B DQS 6 -> DI
MEM B DQS N<6>

s

MEM B DOS P<6> VAKE_BASE=TRUE — MEM B DOS P<6>

28 MAKE_BASE=TRUE -

s MEM B DQ<55> B DQ<55>

s MEM B DQ<54> MAKE_BASE-TRUE B _DO<54>

s MEM B DQ<53> MAKE_BASE=TRUE B DQ<53>

s MEM B DOQ<52> MAKE_BASE-TRLE B DO<52>

s MEM B DQ<51> MAKE_BASE-TRUE B DO<51>

s MEM B DQ<50> MAKE_BASE-TRUE B DQ<50>

s MEM B DO<49> MAE_BASE-TRLE B DO<49>

s MEM B DQ<48> MAKE_BASE=TRUE B _DO<48>
VAKE_BASE=TRUE

CPU CHANNEL B DQS 7 -> DI

s MEM B DQS N<7> B DQS N<7>

s MEM B DOS P<7> MAKE_BASE=TRUE B DOS P<7>
MAKE_BASE=TRUE

s MEM B DO<63> B DQ<63>

s MEM B DQ<62> MAKE_BASE-TRUE B _DO<62>

s MEM B DQ<61> MAKE_BASE-TRUE B DO<61>

s MEM B _DO<60> MAKE_BASE=TRUE B DO<60>

s MEM B DQ<59> MAKE_BASE=TRUE B _DOQ<59>

s MEM B DQ<58> MAKE_BASE-TRUE — =MEM B DQ<58>

s MEM B DO<57> VAKE BASESTRUE —  =MEM B _DQ<57>

s MEM B DQ<56> MAKE_BASE=TRUE B _DO<56>

VAKE_BASE=TRUE

11 27 28 91

11 27 28 91

11 27 28 91
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Page Not es DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECT OR)

71 66 20 26 7 ¢ PPLVS_S3

Power aliases required by this page:
- =PP1V5_S0_MEM B
o E C3110 E C3111 E C3112 E C31113 E 8:3114 E C3115 C3116 E 823117 E C3118 C3119 C3120 C3121 E 8231U'2:2 E gBllu 3 BLAGE NEARC13188. 78: 3. B4
- =PPOV75_SO_MEM VTT_B :— 2 % % % 1UF pu— gg‘\’fw ur :_ 8% -T— 2 % 1 ‘\’71 pu— 8% -T— 2 % % p % % —; 28% —; %8‘\’?1
. 2 2 2 2 2 2 2 RM RM
Signal aliases required by this page: 1 C3100 | C3101
- =12c_Scol MB_SaL —/— 10UF —— 10UF - = T = 75 2. H mm ~ZR? 3. p4mm
© =20 s00 we_soa TR T, % BEACE-NEAR=J3188: 73: 2. B4 PEAGE-NEAREIZTE: 73: 5. B4 PEACE-NERREIZTE8. 731 2. B4 FEAGE-NEAREI3TS0: 781 2. B4 PEACE-NEAREIIT00. 781 2. B4mm  PEAGE-NERREI3TEE: 73: 2. 34mm
_ _ X5R X5R £
BOM opti ons provided by this page PLACE_NEAR=J3100. 75: 2. 54mm 603 603 v o PPOV75_S3_MEM VREFDO B =
( NONE)
-L + C3130 1 C3131
PLACE_NEAR=J3100. 75: 2. 54mm N —
% , 1oV
So-LF oo
l OM T_TABLE
OV T_TABLE 1 v
S 1o vss Dt 2 =MEM B DQ<4> o =
o1 s (TR VEM B CKE<O> 73 5 CRED KEY TRET G 74 MEM B CKE<1> Yen i LETES 7B =MEM B DQ<0> 5 o DO CRI TI CAL D@c 6 =MVEM B_DQ<5> a7
75 | 5 voD VDD o | 76 27(By—=MEM B DO<1> 71loD vssp |8
7 78 MEM B A<15> 9 VSS DQS0* 10 =MEM B DQS N<O> .
m)%_o NC Al5n Yan 1 KRS o o = Va:m3
o111 o (TR)—MEM B BA<2> 8? ot J3100 g 22 MEM B A<14> Yanrs BT T 1; o DV ‘g-:ET:-ngt)}A? DQS0 1121 =MEM B DQS P<0> aD 7
o) VDD F- RT- BGA6 VDDC i = N 15 o Vss — VSSC 5 MEM B DO
o1 116 TNy MEM B A<12> 83 | o A12/ BC* § < Mgl 8 VEM B A<11> ame u e 7@y =MEM B DO<2> o b N DB = aD
o1 116 (T)—MEM B A<O> 85 | 5 A9 % AT 86 MEM B A<7> ame o 1By =MEM B DO<3> 17 | 5 D8 8 o DQ7 5|18 =MEM B DQ<7> o
1! 20
87 | 5 vbD GN VDD | 88 9 |5 vss B VSS =
o1 116 (Ty—MEM B _A<8> 89 | 5 A8 ({1 < A6 20 MEM B_A<6> am s o 21¢Bry—=MEM B DO<8> 21 | 5 ocs L~ DQ2g =MEM B _DQ<12> P
o1 115 [Ty MEM B A<5> o1l A5 Mol 92 MEM B A<4> ame o 27y =MEM B DO<9> i: 5 D® g D3, EZ —MEM B DO<13> &>
93 94 Vss vss
o VDD VDD, o o
o111 s (TR MEM B A<3> 95 o A3 2o 96 MEM B A<2> e LR P =MEM B DQS N<1> 27 o bQs1* DML 28
111 MEM B A<1> 97 Al A0 98 MEM B A<0> 6 11 o1 2B =MEM B DQS P<1> 29 o DasL RESET* ¢ 30 MEM RESET L ) 7 2 J__
o 16 TR 5T oo oo O 100 <m 3110 vss vss o] 22 =
O (e}
o 116 TRy MEM B CLK P<0> 101 | 5 cxo K1} 102 MEM B CLK P<1> ame o 1@y =MEM B DO<10> 33 | 5 DQLO DQuag | 34 =MEM B DQ<14> oo
MEM B CLK N<O> 103 CKO* CK1* 104 MEM B CLK N<1> 611 91 27 =MEM B DO<11> 35 o bQi1 DQL5 o 36 =MVEM B DQ<15> as
o1 116 (TR Tos 1° OTTos < pe:im g 37 ves ves 38
o VDD VDD o o ~
o 116 TRy MEM B A<10> 107 | 5 10/ AP BAlG | 108 MEM B BA<1> P eni LTS 1@y =MEM B DO<16> 39 | 5 D6 DQR0 | 40 =MEM B DQ<20> ao
o 116 TNy MEM B_BA<O> 109 | 5 BAO RAS* | 110 MEM B RAS L qms oo By =MEM B DO<17> AL | 5 pQL7 D@1 | 42 =MEM B DQ<21> a7
111 o VDD VDDC 112 43 o VSS VSSC 44
o110 Uy MEM B VE L 113 | O ver S0* o 114 MEM B CS L<0> s o 1@y =MEM B DCS N<2> 45 | 5 bos2* DMV | 46
MEM B CAS L 115 CAS* ooTo 116 MVEM B_ODT<0> 61101 2 =MEM B DQS P<2> 47 DOS2 vss | 48
o s (TR o o <™ > 29 1© 50 =MEM B DO<22>
117 | 5 voD VoD | 118 - o Vss DR2¢ = = a7 =
o1 116 TNy MEM B A<13> 119 | 5 A13 T1g | 120 MVEM B ODT<1> Yan 1 LTS 7@y =MEM B DO<18> >0 DQL8 DR3 =2 =MEM B DQ<23> as
u MEM B CS L<1> 121 | 5 s1x NC o L8Nne 7@ =MEM B DO<19> o DALY VSS o
e D 123 o O 55 8 56 =MVEM B_DQ<28>
o VDD VDD o o Vss D@80 = <D~
NC&E | o TEST VREFCAG | 126 21¢Ery—=MEM B DO<24> 57 | 5 D4 D@9 | 58 =MEM B DQ<29> a7
127 o VsS VSSC 128 2@ =MEM B _DQ<25> 59 o DQR5 VSSC 60
o127 11 oCEry— NEM B DO<32> 129 | o pcB2 D86 o130 =MEM B DO<36> a7 81 1o vss DQs3* o 52 =MEM B DOS N<3> ey, o
=MEM B DQ<33> 131 DQB3 DQB7 132 =MEM B DQ<37> 2 83 | 5 DvB DR384 =MEM B DQS P<3> as
ez 133 g vss vssg 134 < J_ 65 | J vss vss G| 66
R e:n =MVEM B _DOS N<4> 135 o DQs4* DMV (. 136 = . =MEM B DQ<26> 67 o b6 DQBO 68 =MEM B DQ<30> as
271¢Ery— =MEM B DCS P<4> 137 [ posa vss o | 138 J_ 27y =MEM B DO<27> 69 | b7 DQ81g | 70 =MEM B DQ<31> e
139 ] 5 vss DQB8 | 140 =MEM B DO<38> a7 = 7115 vss vss ol 72
=B =MEM B DO<34> 141 o DQB4 DQBYo 142 =MEM B DQ<39> Ve REY
1@y =MEM B DO<35> 143 | 5 pQgs vss o | 144
145 | 5 vss DQU4 | 146 =MEM B DQ<44> a7 51650806
7B =MEM B _DQ<40> 147 o bQ4o DQU5 148 =MEM B DQ<45> a7
27 By =MEM B DO<41> 149 | 5 poa1 Vss o 150
151 o VSS D®5*C 152 =MVEM B_DQS N<5> ao
158 | 5 DvB DQS5 | 154 =MEM B DQS P<5>  epmy 27 L £
J_ 155 | 0 vss VSS ;| 156
= =B =MEM B DO<42> 157 o bos2 D46 158 =MEM B DQ<46> ao
e =MEM B DQ<43> 159 o bos3 DA7 160 =MEM B DQ<47> ao >
161 | o vss VSs o| 162
27(Bry—=MEM B DO<48> 163 o bss DB20 164 =MEM B DQ<52> a7
7@y =NEM B DO<40> 165 | 5 pQ#o DQB3 | 166 =MEM B DQ<53> Ve S
167 [ vss vss o | 168
o1 27 11 6Py MEM B DOS N<6> 169 | - pQse* DVB | 170
o127 11 sy MEM B DCS P<6> 1711 5 pose vss o | 172 J_
178 | 5 vss DB4o | 174 =MEM B DQ<54> oo =
7B =MEM B _DQ<50> 175 o DX®O DQB5 o 176 =MEM B DQ<55> ao PPOV75 S3 MEM VREFCA B 30
7 CBry—=MEM B DO<51> 177 | 5 pos1 Vss o 178
179 vss DQB0 180 =MEM B DQ<60> a7
1610 ez = t C3135 t C3136
7@y =MEM B DO<56> o DX®6 DB =MEM B _DQ<61> a7
CEry__=MEM B DO<57> 183 | ) pcs7 vss o [ 184 Tt %
185 vss DQS7* 186 =MEM B DQS N<7> . , oav L v
w7 2 T 188 - Z <D oo oo
o bw DQS7 =MEM B DCS P<7> ey 2
l 189 |  vss VSS G| 190
= (@ =MEM B DOs5E> 191 | 3 pops poe2g | 192 =MEM B DO<62> o l
27— =MEM B DO<59> 193 o DE9 D3 194 =MEM B DQ<63> a7 =
195 [ vss vss o | 196
s MEM B SA<O> 197 SAO EVENT* 198 MEM EVENT L oo 26 4
89 89 87 84 03 82 Too T2 T 500
18 18 17 12 1 9% PP3V3_SO o VDDSPD SDAG SMBUS_PCH DATA (B 16 23 26 30 41 47 61 88 93 "Expansi on" (bottom sl ot
T3 8 8 A s MEM B SA<1> 201 | 5 s SCLo | 202 SMBUS PCH CLK G 16 23 20 30 41 47 61 88 93
203 | 5 vIT VIT o204 PPOV75_ SO DDRVIT 67 26 20 66
TG P
1 3140 |'R3140 ‘R3141 SO MGPIN WG PING—208
10K 10K MIG PI N MIG PI N 1
A o o 1C3150 [1C3151 |+ C3152 |+ C3153 -
20, Z“’fﬁ“ Z“"Eﬁ“ 209 [ 5 i pIN MG PI NG ig %Lg/F %Lg/F %Lg/F ﬁ_g SYNC VASTER=K92 SUVA SYNC DATE=06/23/ 201
2 CeRM s s 211 -T— \/7
S|, e , 402 o MIG PIN MIG PIN o 5 g% B 8 B 5% >
X35 X35 s K DDR3 SO DI MM Connector B
51650806 d} Appl e I nc. D
SPD ADDR=0xA4( WR) / OxA5( RD) 1 ®
) NOTI CE OF PROPRI ETARY PROPERTY:
+ + BB ETITLAY EUAUER N LS TEE |
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 31 OF 132

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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to
S3
to
SO

St ep

| SOLATE_CPU_MEM L

PLT_RESET_L

PM SLP_S3_L

%
1/ 16W
M- LF
402

PM SLP_S4_L

CPU_MEM RESET_L

MEM RESET_L MEMWTT_EN |P1V5CPU_EN

N~Noohs WNRFO
RPOOO OOO0OR

(*) CPU_MEM RESET_L asserts due to |oss of PM MEM PWRGD, nust wait for software to clear before deasserti

RFRRO OORE

RPRRERR ORRRE

RPRRERR RRRR

(*)

RPROX XRPRRE

CPU_MEM RESET

RPRER PPRPR|
PRPRPRO OORPER
RPRRR ORRR

CPU_MEM RESET_L

ng | SOLATE_ CPU MEM L GPI O,

3 v 6 5 4 3 2 1
The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.
| SOLATE_ CPU MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.
P1V5CPU_EN = (I SOLATE_CPU MEM L + PM SLP_S3_L) * PMSLP_S4_L 1V5 SO "PGEOOD' for CPU
MEMVTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = !l SOLATE_CPU_MEM L + CPU_MEM RESET_L ez g oo 5 PP3V3_SB
720500 42 v oy PM SLP_S4 L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
CPUVEM SO
1R3205 72 7115 1310 7 PPIVS_S3RS0_CPUDDR PM MEM PVWRGD 1017 90
10K 'R3222
%‘isw 10K
S4b2F ifs CRI TI CAL |6
{ P1V5CPU _EN n 1 2402 D 220
CRITICAL  $——>=—= oo R3220 LB
47 3 31 39 25 28 19 19 0 7 o _PP3V3_S3 CPUVEM SO 27.4K | - DVB53DOWV
97252%1112485%45 %o CPUVEM SO ?32—05 ole LW PM MEM PWRGD L 2|G =
R3201* SSMBNLSFEAPE || - 402, 1
i H 138220 s
b5, 2[c¥ st P1Vs S0 DIV 5@ DVB53DOUV 1
SOT- 563
CRI Tl CAL PLYLCPL EN L 1 crTica NO STUFE 4
CPUVEM SO = CPUMEM SO R3221: C3220 1
g32_00 D|3 3D 205 33. 2K 0. 001UF
SSMBNLEFEAPE | —' VBNI5FEAPE % 005
sorses | Kh > | Sorses L 160 58v2
— - 402, oy
slc¥ s 7 nE Xl
2 10 L SOLATE_CPU NEM L ¢ PMSLP_S3_L o a 2 =
CPUVEM_SO
= 'R3210
10K
5%16'\4\/
Z%QL
MEMVTT_EN
o1 71 66 65 45 43 42 41 31 20 7 ¢ _PPBV_S3 CRI TI CAL P — @D
CPUMEM SO | NEM/TT CI an‘p
cp%g—lsgl cp%gbsgl P 0.7 10 L Ensures CKE signals are held lowin S3
10%5‘) 10%5‘) SOT563 &
1 1
M:zb}zé/z Mib}z@; 2[5k o 25 26 7 s PPOV75_SO_DDRVIT
CRI Tl CAL CRITI CAL MEWTT EN L L CRITICAL
CPUVEM SO CPUVEM SO 75mA max | oad @O0. 75V
IR5=° @200 0l 5y QB210 60MA max pover
SSVBN1SFEAPE NVBNL5FEAPE
SSMBN15FEAPE sorses | Kh > | Sorses
soTs63 5 I—'} ]L:'—l CRI TI CAL
® 2[6¥ s SXgs 100 01 71 66 65 45 43 42 41 3 2 7 o _PPSV._S3 CPUEM SO |
STET o PLT_RESET_L 10 25 29 P e 1 SSVBNLBFEAPE |1
o J 1 ESET L m R3J?O%]Kl SOT563 ﬁ
= ll}gw o
CRI TI CAL 4022 26T Sy
cPUVEM SO S o ORI TI CAL VITCLAVP_EN
215 1 — CPUMEM SO CPUNEM SO
ssveN15FEAPE  [R3216 1 C3216 0 ol MNoSTUFF
MEMRESET ISQL_LS5V L 2, sorses Efél ow =% SSMBNLSFEAPE | | OC%OZlU% il
20 M RESET_L- M RESET_L ol T8 7o MEM RESET_L om0 20 Jes 402
= < ™ 4
CPUVEM S3 o 2 « > NVEMVIT_EN
R3217 il
1 2

SYNC MASTER=K18 M._B

SYNC DATE=04/27/ 201

T

CPU Menory S3 Suggort

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

il

NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0 THELNECSTL O CONTANED LERELN 1S THE |
transition. Rails will power-up as if from S3, but MEM RESET L will not properly assert. Software T e e e o e e 32 OF 132
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T e S 1T I wioLe Or parr [ —
IV ALL RI GHTS RESERVED 29 G: 101
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
& wrot asae 2 1e 0 n s s PP3V3 S3 buffers at once or VRef source may be overl oaded.
oM T VREFNMRGN
R24E VREEMRG 75 PPVITDDR S3 R%gga _
1SHCRT2 PP3V3 S3 - DAC 10mA max | oad 1 2 PLACE_NEAR=J2900. 1: 2. 54nm
@”E MR W BFES: 2 M VREFMRGN VREFVRGN ORI TI CAL
N VO TAGS Y C33001 1C3301 VREFNRGN VREFVRGN A
2.2} @ == Oyt UF CRI Tl CAL CLO?»310§ 1 8 2?%2 - o2
e 2 2 ECV' VREFNRGN - — | 253 . :
205F
SDDU3300 Ry 2 AL VREFMRGN_DQ_SODI MVA_BUF
03 88 a1 47 a1 30 28 20 23 10 Ey—SVBUS_PCH CLK fsc.  vsop VOUTALL VREFMRGN_SODI MVA_DQ ml, . o™ %,{:11;‘9 PLACE_NEAR=R3303. 2: 1mm
% s 61 47 41 30 20 20 23 10y SVBUS_PCH DATA Zsoa N voursf2 VREFMRGN _SCDI MVB_DQ 40
90 ﬁ vourd4 VREFMRGN_SCDI MVE_CA
Addr =0x98( WR) / 0x99( RD) 10jp g vouros VREFMRGN_MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF share . R3305 .
CE a DAC output, cannot enable VREFMRGN 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3301 CRI TI CAL
100K
1ew VREE 928
= 2402 | 2 s
oM T i
1 cL VREFMRGN _DQ SODI MVB_BUF
RS?—%%TQ = o G 1, PLACE_NEAR=R3305. 2: 1mm
1 2 _PP3V3_S3 VREFMRGN CTRL + OV Mia 4
. . mm
NE PR BHED: £ R VREFVRGN CRI Tl CAL
02 C33021 9| VREFMRGN VREFMRGN
0. 1% — Ve 1\I/?%E5('\;RZG\I R%g(g)g
o1 uU3301 1 5 PLACE_NEAR=J2900. 126: 2. 54nm
oy 2 PCABEEY 100K CRI TI CAL
ooy P& wne iftow
3la0 Pl 7 VREFMRGN DO SODI MVA_EN 2402 VR%'\:”%%\H VREE PPOV75_S3_MEM VREFCA A .
Addr =0x30( WR) / 0x31( RD) 4la1 P29 VREFMRGN_DQ_SODI MVB_EN 81U ARG &éﬁiﬁ?‘ TH=0:
5|a2 p3 10 VREFMRGN CA SODI MVA_EN = cii; - N :
pa 11 VREFMRGN CA SODI MVB_EN e 2 AL VREFMRGN _CA_SODI MVA _BUF
ps| 12 VREFMRGN MEWMWVREG EN A3 4 11/§ PLACE_NEAR=R3309. 2: 1nm
93 09 01 a7 41 30 20 20 23 10 Ty OVBUS_PCH CLK 1lscL pel_13 VREFMRGN_FRAMEBUF_EN + Vs MZ&W
93 88 61 a7 41 30 25 20 23 10gEy—SVBUS_PCH DATA 2|spa P74 e
THRM RESET*[5 15 VREFMRGN
PAD GND R3311
~ Y = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
P VREFVRGN CRI Tl CAL
L 'R3307
= 180K i REEMRON 2
» [y PCA9S57D,_RESET_L View \_Q _\Vl\&g'zqs%
RST* on 'platformreset’ so that system 2402 c VREFMRGN CA_SODI MVB_BUF
wat chdog wi | | di sabl e mar gi ni ng. al, ., < M:ll/g,\g\/ PLACE_NEAR=R3311. 2: 1mm
NOTE: Margining will be disabled across all = v hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresi stors when no VREF margining circuit stuffed 1\%5'\0’%6\‘
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM CPTI ON 100K VRN, CRI TI CAL
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT %;EEV 0. 1&5:: 5 VRE?“@E\‘ VREFMRGN
2 2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT C§0 2 Ve 253 3% 4
cL VREEMRGN_MEMVREG BUE 153 2% DDRREG FB o =
= M:ll/w PLACE_NEAR=R7320. 2: 1mm
hob"
Page Not es SR CR TI AL
Power aliases required by this page: VREF'\S_RG; 1R3313 VR\E; - ERAMEBLE_BUE VREEMRGN
- =PP3V3_S3_VREFMRGN R3316 100K '@?\‘ NLS
- =PPVTT_S3_DDR BUF 5%3 /6w A2 ?2 3 R33
i i i i Ry 62tF 9,
Signal aliases required by this page: 402, Al 1/ 16W
- =1 2C_VREFDACS_SCL = £ 62"
- =1 2C_VREFDACS_SDA = VREFMRGN FRAMEBUF BUF_R
- =12C_PCA9557D_SCL w
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 1R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Mar gi ni ng AT
CGrcuitry. 02
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) ST e SYNC DATE-047277 2010
DAC Channel : A B c c D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC: 0x8B) °
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1. 000V - 2.000V (+/- 500mnmV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) E%E@g&b%g&@jg&f&?gﬁ%ﬁﬁm
VRef current: +3.4mA - -3.4mA (- = sourced) +61uUA - -61uA (- = sourced) +6. OmMA - -5.0mA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 132
DAC step size: 7.69nV / step @ output 8.59nV / step @ out put 1.51nV / step @ out put 11 NOT TO REVEAL OR PUBLI SH I T 1N waLe or part [S53 0~ g (0
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84765 F
47 PLACEiNEARé%;Z%lilS‘ 2.54mm
1 2 PO E_AP_RD PI_P 1112 oauE PCIE AP R2D C Pmls 93
0. 6NH+/ - 0. INH- 0. 85A 10w |1 sov omaoz 3
0201
1 g;’? | NosTUEF PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
:g l})g.%luF — %t?:l 117S0002 4 RES, 0CHM 0201 L3470, L3471, L3473, L3474
856, 2 5er cen
L3471
1(YYY)L2 = PUE AP RDPI_N 1H201up PCIE AP R2D C N _ermio s 3V S3 WAN FET
0. 6NH+/ - 0. 1NH- 0. 85A to% |1 16V X5R402-1
201 C3430 MOSFET TPCP8102
1 NOSTUFF OM T_TABLE NOSTUFF PLACE_NEAR=J3401. 17: 2. 54nm
C3472 - 1 CHANNEL P- TYPE
1 C3473
—_ ?a%lup —— 0. 1UF RDS( ON) 20-30 MOHM @. 5V
SMBUS SMC O_SO_SDA (g 6 44 47 50 70 96 2 ek cerm 5 iV
0201 xR ceRM LOADI NG 1 A (EDP)
SMBUS SMC 0 _SO_SCL 44 47 50 79
e oo o7 o 7o e QY TABLE
L3473 =
W FI_EVENT L ams =« . 1(YYY L2 POE AP 2R Py sisss CRI Tl CAL
w s PCLE AP R2D P 0. 6NH+/ - 0. 1NH 0. 85A NOSTUFF @B450
PCIE AP R2D N c3ara oz01 ! c3ars 15550367 TPCP8102
. 1UF . 1UF M 53vik- o]
S 1% NOSTURF S 1% 1A PEAK Ll%éo M N REW DTS - 23VIK-SM
R 2 e FerR 130 B 34 X2 s I
(3474 J_ 15 o PP3V3_W.AN 2 o PPBVB_WANF | & o MRERSERY - i J_w I * ) PP3V3 S3 Y -
1 6160 PP3V3_WAN R °© —o .
| 0. 6NH+/ - 0. INH- 0. 85A 3422 c3421 N Soasl oot
47 0201 . 1u . 1uF —— . f—
51650582 e OM T_TABLE 0 1UF i T 4 T aow
1% NOSTUFF 1y = = 3450 7| R3450 |.%
CRITI CAL 2 Ser cerm 2 ek cerm PLACE_N 3401. 29: 2. 54MV| PLACE 3401. 29: 2. 54MM 0. 1UF 33K
0) PCIE AP 2R Pl _P 0201 0201 - NEAR=J3401. 29: 2. 5 | [EAR=J3401. 29: 2. 5 _1H 2 P3V3W. AN SS LAANZ PMWANEN L -
s00b1400502 7l Al RPORT |
gy oo E AP D2R PI N Ty L L iifw
22 = Cl 90-CHv. 100K s0a 402
L 2[5 ol a(YYY L3 PCIE CIKIOOM AP_P am
R D - o ¢ PCI E_CLK100M AP_CONN_P | —
e flools - oo PO E_CLKI00M AP_CONN N 1YY Y L2 PClE CLKIOOM AP_N o
= 18 0 O 7 PLACE_NEAR=J3401. 11: 2. 54nm
ool o
12 e
IR g BLUETOOTH | i
16 gg 5 1 Supervi sor & CLKFREG # |sol ation
18 17 pal
20[° %0 [ * USB BT P 20 o Delay = 60 ns +/- 20%
5510 07571 <D
243 312z - USB_BT
261 5 S 25 il L R =02
28 27
3012 %29 pEIYVES3 BT L3406 PP3V3_W.AN_F PP3V3_S3
N-NECK_W DTH=0. 2 nm 1 3 6 7818 19 24 25 29 30 31 32
0 O C3432 5 1 PP G7748 28 83 83 2 B R
a4 a3 0,010F 3V3 53 R PR R R
D50
O > 1% FERR- 120- OHM 1. 5A 453 ‘R3454 CRI THCAL
l CERM 0402- LF VDD
A1 402 PLACE_NEAR=J3401. 27: 2. 54MV 100K 232K 1. C3440
= = View 1/16W U3440 — 9, 1uF
1 e L SLGAAPO16V , 18
TDFN 0>
| P3VBWLAN VMDY | a
« AP_RESET_CONN_L 4 AP_RESET L
VR |3 - m_—, ; E
EN| 6 AP*pV\RfEN m 18 72
8
« AP_CLKREQ Q L 2w ‘—j_> aur — CLKREQL@ 162
- >
PCl E WAKE L R an
D © 27 2 0 'R3455 p
100K
o
View
T
51850816
CRI Tl CAL
J3402
CCR20- §K710$
F- RT- SM
- l
ols = « PP5V_S3 ALSCANVERA F RS
. mm
Ol @ SMBUSSMCASISCL  cpiunmus FRESR- 3
o2 SMBUS SMC A S3_SDA (B © 44 47 53 53 9 ggg ﬁ gg%'knal ax PLACE_NEAR=J3402. 6: 2. 54\
IR 2 s USB_CAMERA CONN P ALS L3408
2 .« USB_ CAVERA_CONN N
o w6 FERR- 120- OHMW 1. 5A
ol Naasal PP5V S3 C ) s s s o on o ot 2o F—wm NVASTER=KOL  NVARY SYNC_DATE=10/ 08/ 2010
o _ =non CAMERA oL X19/ ALS/ CAVERA CONNECTOR
1
iR 52
RRRONS 20% Appl e Inc. D
= 4 YYY s USB_CAVERA P 2 ger
CED ° 402 <]
g NOTI CE OF PROPRI ETARY PROPERTY:
1 Y Y 2 USB_CAMERA N e = THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
PLACE_NEAR=J3402. 3: 2. 54MM THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 34 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 31 G: 101
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35°3,53058595°1,°06°3,%¢ ¢7_PP3V3_ SO

6

SD CARD 3. 3V OVERCURRENT PROTECTI ON CH P WTH ACTI VE LOAD DI SCHARGE

TPS2065-1 (1.0A limt) has active |oad discharge so R4810 i s NOSTUFF.

CRI TI CAL

[U3500
PS2065- 1
| NO I:XHYJJTD 6

4541740 39 38 35 37 28 26 25
98 89 88 8/ 84 83 82 79 73

s« ENET_CR PWREN

QuT2
35383004
EN

SDCONN

CRI TI CAL

|
NS
LS

gﬁ

¢

THRM
AD

CERM

]
2
[ 3]
P !
4

o B

— PP3V3_SO_SW SD PVR =

PP3V3_S0_SW SD PWR .,
E_BASE=TRUE

nosture (N RERVERES 4
1 OO AGE=3. 3V

DETECT DEBOUNCE,

I—e

| NVERSI ON,

47 91 30 29 25 24 19 13 s 7 ¢ PP3V3_S3

e C2AL )
T 20 @9 - EEEBE % PP3V3_S0 £0749,50051,%3,59,5,%, 78,72,
2 Bé 2 4%5{1 cERM Y, R R3E B

1

1
i
R3§OZ
SDCONN_OC L_R 1 2 SDCONN_CC L
Hhat

AND DETECT- CHANGED PCH GPI O LATCH G RCU T

875710 18:%3 o
C35119 1
189 Must STUFF R3512 and NOSTUFF R3514
2405°F when R3511 is NOT STUFFED.
= 4 ocrRTIcAa
VDD
F?één??& %e?flgc?uyfjalz:zyNE?'X%:E;Ervﬁ U3511 R3514 and R3512 nutual |y excl usive
on DET_CHANGED# | ogi c. - - SLegRoLav R3§14 to bypass reset logic
3511 ™ ENET_LOW PVR 2 NP s rst oo 4 S| .G ENET_RESET L 1 2 ENET_RESET_L gy 0 o0
é LOG C 1/
o gy PLT_RST_BUF L A2 SLG ENET_RESET IN L 3 |rsiin Mjbﬁw -
% NOS
-> FROM PCH GPI O Mjégw - SDCCNNDETECT et mvl—)) ,» (0| 8 SDCONN_STATE cHANGE > J9 PCH GPIO |'R3512
FROM SD CONN - > ! DE_CHW:’—@ 9,
NOSTUFF ~~(®| 7 SDOONN DETECT L > TQUENET CHIP & figy
R3510: o
% an THRY DLY bl ock is 20ns nom nal
e v " - Wen ENET_LOW PWR deasserts, RST_OUT#
a0z, deasserts for >80nms, then asserts for
P 10nms regardl ess of nrove RST_I N# state.
Ot herwi se RST_OUT# foll ows RST_I N#
516- 0225
L
SD- CARD- K19- K24
CRI TI CAL F-RT-TH
L3500 3
47N 1. 30HM . g \‘/’SSSS
. SDCONN_CLK R3579 33 . 2 5% 1/16W M- LF 402 51 S N CLK R 1 (Y Y Y k2 S N CLK R L I | ax
o % T} SDCONN_CNVD RSOb1 33 2 5% 1/16W MELF 402 .« SDCONN_CMD R 0402 D P
o1 3B SDCONN_DATA<0> R3S/1 33, 2 5% 1/16W M- LF 402 SDCONN_R_DATA<0> 15 |pato (CARD | NSERTED = OPEN)
o1 3By SDCONN_DATA<1> R39/2 33 1 2 56 1/16W N LE 402 SDCONN_R_DATA<1> 8 5 |oat1 CAESAR- |V CARD DETECT | S PROGRAMVABLE, BUT A Sl LI CON BUG
o1 2By SDCONN_DATA<2> R3S /3 33 1 2 5% 1/16W M- LF 402 SDCONN_R_DATA<2> 95 |oaT2 MAKES THE ACTI VE- Hl GH CASE UNUSABLE.
% 20T SDCONN_DATA<3> R35/4 33 . 2 5% 1/16W ME-LF 402 SDCONN_R_DATA<3> 15 | cov para
o1 2By SDCONN_DATA<4> R3O0/ 33 1 2 59 1/16W NE-LF 402 SDCONN_R_DATA<4> 195 | oata
o1 2By SDCONN_DATA<5> R35/06 33 2 5% 1/16W ME-LE 402 SDCONN_R_DATA<5> 1l | oars
% 20T SDCONN_DATA<6> R3S/( 33 1 2 5% 1/16W ME-LF 402 SDCONN_R_DATA<6> 12 [ pare
o0 35Ty SDCONN_DATA<7> R3S /8 1 2 5% 1/16W ME-LF 402 SDCONN_R_DATA<7> 19§ |oat7
o SDCONN_DETECT R356U g 2 5% 1/16W ME-LE 402 SDCONN_DETECT_R 14 | caro peTECT Sw
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L 55PF 1 C3570 18 5 |SHLD_PI N
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DEBUG For nonitoring clock 0. 1uF ° )
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R3690!| |'R3691 C3690i R3692!| | R3623'| |'R3622 |'R3621
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= s @129 CLKREQ 1SOL L PypaE akreQor |W 3 P
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TP_T29 TEST POINT 1 ™ | test pornt 1o ™ akoul ®  T29 TMJ CLK_OUT R3696 o5
£ TP_T29_TEST PONT 2 M |1est_panT_2 |0 T™MU_CLK I N_E2 T29_TMJ CLK I N 2%
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PP3V3_T29 7 16 19 25 33 35 87
135 mA (Single-Port)
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age Not es -
Power aliases required by this page: CRI TI CAL xdzg gi; ;/30\1/2\/ T2 9 1 5V BO OS t Re g U I a.t O r
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y vgs(th)-' Ny CRI Tl CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 Rgs(on): 46m0hm @ 4. 5V Vgs T29BST: Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) PPBUS GBH ST8I09DB "4l rax): 3. 7A @ 70C 9
- =PP3V3_T29 FET (3.3V FET Qutput) e T NV T nout BCA 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL on put d PPVIN_Sw TZQBST . . 1 2, T29BST BOOST
- =PP1V05_T29_P1VO5T29FET  (1.05V FET Input) fof‘”gess require - MR W BFFES: 35" T29BST. Y | T29BST: Y PCVBO63T- 100M5 BIEES: 35
- =PP1V0O5_T29_FET (1.05V FET Qutput) " T29BST: Y T29BST: Y Yaht ags a0t SpeeLibefheng . CB?O%Q 1 CB?O%% 1 B Dr=TRUE
1 . i
Signal aliases required by this page: R3487%9 1C3880 T29BST: Y iy T 129851 Tszi\glsés'r- v CRI TI CAL
- =T29_CLKREQ L o3 —— Q5,1 UF R3891* Bk BR ; T29BST: Y
D 18 30% o 805 805 R3889! 1
- =T29_RESET_L ahor |2 200K ] 5 >R[] 0 7, o s
BOM opt i ons provided by this page: T29BST PWREN DIV L 1’}5‘2’" 4 N RTI CATSW—/ M:lgoé? SQ DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y <R12 T29BST: Y 402,
. T29BST _EN WLO 25 |eNn' uvLO Snsi| 6
R3881" u3s90 T29BST_SNS2
330K LT 7 SNs2|_3
2% T29BST_| NTVCC 28 || NTVeC 32%5 XV\B895
ibgvz 2 % 1 PLACE_NEAR=C3895. 1: 2 nm
T29BST N L . T29BST_VC 30 v > T29BST VSNS
T29BST: Y 2 T29BST: ¥
. T29BST; Y : |10 R3895*
T29BST: ¥ ols  |C3892: T29BST_RT 33 |gr 56 N 13888 137K
'\g3805 = 4. 7UF - 36 L 10PF A PP15V_T29 70
SSMEK15FV 1 K 18— T, 3% 25 Vout = 15V et
soovesm i) | R 2 T29BST_SS 32 |ss 2 cerm 22 T29BST: Y| | T29BST: V|
- n ToOBST FBX 1 C3895 1C3897 | Max Current = 0.8A
167 st ] ! a4 FB —¢ —— 4 7UF | -4 7UF = — 300KHz
= oy T29_A_HV_EN T29BST: ¥ T29BsT: Y'29BST: ¥ T29BST: Y SYNC NO STUFF T29BST: ¥ | T &8y 2 BV cerm req =
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. — 3300PF - —L_ 0 330F —L 100PF -
b | |The ubd | Th g el T v e e | EE
2402 57,3'205““" 402, %?MXE’R < || o Al A [H]H]H %?M 4025 7UF —— 4. 7TUF —— 0. 001UF
<Re> GND _T29BST_SGND <RD> 8 BT T, dv
X7R- CERM X7R- CERM X7R
WLO(falling) = 1.22 * (RL + R2) / R2 MN*NE(\J‘E Y BFFES: 35" 1206 1206 402
WLQ(rising) = WLQ(falling) + (2uA * R1) VOLTAGESOV SGND shortod s Vout 1ev * (1 Ra | Rb) J_
. . WLO = 4.55V (falling), 4.95 (rising) pvhnringi out = 1. +
si de package, =
C Supervi sor & CLKREQ¥ |sol ation W meae Dacks
s et ¢ PPIVE SO
sRBTERER PP3V3_T29 716 19 25 33 34 35 87 T2QBST Y
50 88 T29BST: Y
Cg>8109 1 «| CRITICAL [*R3807 o L VBN 7 FEAPE 1R3888
Pl atform (PCl e) Reset ' é Sf;— U3V8)DOO }lolgvl\f H— ?%gvlv(
0 !
2 = rm—PLT_RST _BUF L 402 SLGAAPO16V 2402 s X2 Max vgs: L AtF
TOEN PP1VO5_T29 4 5 T29BST_SHDN DI V
2 2
R3803 SENSE = T29BST: Y
10K s : T29BST: Y
5% R3887 3|p, 388
4 il 330K ~
Qpen-Drain GPI O a5, MGW | SSMBNS7FEAPE
4 T29_RESET L %
1o > T29_SW RESET_L Hw OV = 80 ms 1/ 20% 5 402" —Im
S JEN T29 CLKREQ I SOL_L R
,Q—@u as =
w0 @ T29_CLKREQ L slar W7 = Tro akreorsa L 1 SMC_DELAYED PWRGD e 4s 50
Pul | -up provi ded by SB page. an R WE_BASES ZUE =
n o
B 3.3V T29 Switch
H@ner U3810
33 %% % pp3v3 SO TPSgS%924 PP3V3_T29 7 16 19 25 33 34 35 87
A2 AL Max Current = 1.7A (85C)
8 89 56 57 B2 )N vout([ BL
CRI TI CAL U3810 & U3815/U3816
2
38101 N o Par t TPS22924C
%%‘g:?lr s} Type Load Switch
R(on) 18 nChm Typ
50 nChm Max
= Max Qutput: 2A per IC
1. 05V T29 Switch
U3815
10 1181:2%,8%°7 ¢ _PP1VO5_SO TPS22924 PP1V05_T29 7303
b A2 AL Max Current = 3.4A (85C)
B2 |)VIN  vout( [ B1
C3815: CRI Tl CAL
1UF 2
68V T oD
CERM 2
402 Ei
A = SYNC MASTER=T29 REF SYNC DATE=10/ 12/ 2010
e
U3816 T29 Power Support
TPSgSZPQZ4
A2 AL D
B2 )N voul([BL d} Appl e Inc.
CRI Tl CAL ©
1 > T29_PWR _EN < lon . U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE O: PROPRI ETARY PROPERTY:
D
Li I TO MAINTAIN THI S DocurvENTm CO\FIDEV\CE 38 OF 132
Il NOT TO REPRODUCE OR COPY I T
— NOT TO R St VWHOLE OR
= VAL mans resgaen L POESRPRTITTRE OF 101
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BCMb7765 ENET SR pins are internal

I f disabled: Okay to float

1.2V swi tching regul ator.
VDD, VDDP & LX pin.

Se

e note for

SR _DI SABLE bel ow.

VFB nmust al ways connect to =PP1V2_S3_ENET_PHY.

I f enabl ed: VDD/ VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Speci al Star routing needed on these pins. Decoupling on Pg 37. PP1V2 ENET N,
??7? 1 -T
22 70 36 25 7 6_PP3V3_ENET mA (1000base-T, Caesar V)
281mA (1000base-T max power, Caesar |V) VDD for Card Reader 1/0O
s PP3V3RIV8 ENET LR OUT REG
CRI Tl CAL ENET_SR LX
3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHM 0. 5A _ PP1V2 ENET ;56170 cE|3Té%L
) 1 2 PP3V3 S3_ENET_PHY_ XTALVDDH FERR- 600- OHM 0. 5A
SM a -4 M
VI NERERR W BFHEB: 2 7 3900 i PP1V2 ENET_PHY AVDDL LYY
0.1 %) RE&(;A&\[;TI-’: 2 mm
xrr i 2 39211 |:c3920
CRI Tl CAL 0 0. 1Lé§ —_ 4 40£UF
3905 = R AN 2 2 8B cern CRI_TI CAL
FERR- 600- CHM 0. 5A CERY X5 [39795
4 1 2 _PP3V3 SguTnl-E:NEI PHY_ Bl ASVDDH FERR- 600- OHM 0. 5A
. mm —
M NeER5 L hTH=0- 2 mm _EC3905 . PP1V2 ENET_PHY PCIEPLL 1 2 |
’ 0. TUF a 3 m SM
i % VOLTAGE=T. 2V
2 508 ceru 39261  |1c392
TR “ ] T b
1 % &
FERR- 600- OHM 0. 5A XTR- CGRY 2 2 XeR CERM TL950
4 1 2 __PP3V3 S3BHI:EENE§T- PHY_AVDDH FERR- 600- OHM 0. 5A
SM - 3 hm =
W™ ra010: —I—l?}gu}lzo—l—l?}gu}lzl PEAYE BT e GevELL 1 (YT
" 50 N N ACGE=T. 2V :
w8 T i e [2 BE cor c3931:|  [1C3930
402, 0. 1&?3;7)—— f— goo”UF
3 2 2 Qe
== == X7R- ) %(8 CERM
L B O =
R3940* 'R3941 C39151 1C3916 1 CAL
4. 7K 4, 7K 4‘7LéF0: ?O}UF oo ~| o~ olola|l «| v ©f o olv[d] ola| o w|la xR cA : P
s B B > 0% 2| & 5| ~[R8[S] I 28] < 2 3|25 S| 8| @3 C39361 1C3935 LR OUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1271 01 0 5 53 51 50 4 45 PP3VE SO s s xsr 8l X5 CERM —— = B 8 3¢ Wb T = 0. 1}%‘; = i‘%}d': the card reader on-chip 1/0
2| |2 AVDDHE g Vo >8 23 AL g § Ve x7R ChRY 2 2 gk Connect only to U3900 pin 20.
| 12 > 4
3950 11RK3942 al : é (24 o ; d‘ — PP3V3R1V8_ENET_LR OUT_REG =
0. 1uF o Current MT o X =
0 10 PCl E_ENET_D2R_N 1 |27 i’iﬁ;wﬁégg{g; C L
9% 3951 2 u3900 & PP3V3R1V8_ENET LR OUT_REG.,
O ENET_VIVAI N_PRSNT 58 [VNAI N_PRSNT( | PD) BCVB7765B0 TROO_P|_40 ENET_MDI _P<0> S VAKE_ BASESTRUE
402 . QFN- 8X8 TRDO_N|_41 ENET MDI N<O> 37 04 M N_LI NE W DTH=0. 3 mm
o 1 qgnPCLE_ ENET D2R P 1| 2 w| PCIE ENET_D2R C N 21 |PaE DON TROL_P|_44 ENET_MDI_P<1> o on Vol ThGer by o2 ™
10% | PCIE ENET 2R C P & 28|POE TXD P TROL_N_43 ENET_MDI_N<1> a7 %4 1C3970 (1C3971 |1C3972
C3955 X% PCl E_ENET_R2D P 33 TRD2_p| 46 ENET _MDI _P<2> o7 0 4 7UF —— 0 TUF - go1UF
0. 1uF .| PO E ENET_R2D N 7Y el TRO2_N 47 ENET_MDI _Ne<2> . o P (Y T 8
- PCIE ENET RRD C P 1]|2 = - PAERNON TRoS_P| 50 ENET. P<3> a7 os —F g ceR |2 % gﬁm 23 gcm‘”
10% C3956 5 16 T PCl E CLK100M ENET_P - 31 |pCl E_REFCLK_P TRD3_N_49 ENET_MDI _N<3> 37 94
18v AT % 10 O PCl E_CLK100M ENET_N 30 |PCI E_REFCLK_N
402 . [ GPlool 5 =
12 11 * o ~“—X NC
9 16 [T PCIlE_ENET_R2D C N H 0 32 [TH) ENET_RESET_L - PERST: (1 PD) :[ GPI O 1/ CR_BUS. 8 -
R3943 19% 15 (O ENET_CLKREQ L @&—13CLKREQ (D) RE*/ GPI O 2| 9 - ENET_NMEDI A_SENSE oo =
0 XR . NOTE: "1Px" == Programmabl e pul | - up/ down
25 (OO} ENET_WAKE L 1W\/2 402 ENET_WAKE R L - 3H{WAKE (oD) (1 Fp_DETECT/ ViEr . SDCONN DETECT L 2
(See note) 1/51/50W SD_DETECT can only be used active |ow due to errata. h
VAKE# VELLF a2 19 ENET_LOW PWR - 2]LONPWR (IPD) (1P CR.CMD CLE| 26 o, SDCONN_CMVD am 2 o
N * 21 . 2 94
Must isolate fromPCle WAKE# i f PHY BCM67765_SMB_CLK pury 6 [svB_CLK CR_CLK/ RY_BY’ - SDCONN_CLK oo+
is powered-down in S3/S5. Standard BCMVb7765_SMB_DATA S=p— L0 |SND_DATA (1 PD) CR DATAO| 25 g SDCONN_DATA<0> o 52 0
N-channel FET isol ati on suggested. BCVE77 K 66 CR DATALl 24 gy SDCONN_DATA<1> D 2 o
If PHY is always powered then alias - 5.77658(1—"‘?;%'; NKLED s CR_DATA2 iz -~ gDOCNE &$ﬁz§z D 2 o
=ENET_WAKE_L to PCl E_WAKE L. ¥ BOMB7765 MOBI o5 oo 2 22731:4 z — SDOCNN D pert T
z g — DCON 52 08
W BOWBTZ65 CS L g eres S| Do e SDOONN DATASS: 20
TP_BCVB7765_SPD10OLED L @ 2|SPDI00LED'/ SERIAL DO (CD) T R DATAS 51 g SDOONN DATA<6> __cpr =2 o0
TP_BCM67765_TRAFFI CLED L @57 |TRAFFI CLED*/ SERIAL_DI (D) = CR _DATA7| 55 g SDCONN_DATA<7> D 5 o
s CE*/ M5_| Ns*|_59 TP CE L_MS INS L No MB (Me .
18 — nmory Stick) Insert feature needed,
zsmmﬁﬂxg & |: CRLED/ALE 60 g ENET CRPWREN oy Cont rof si gn)all to | ?ght LED or control SD bus power.
NG - CRWP*/ XD_VP*| 57 g SDCONN_WP am >
38 |roac XD_DETECT| 68 o, BDMB7765 SR DISABLE  R3980 1K 1,,, 2
THRM_PAD 5% 17 I6W WF-LF 402

PHY Non-Vol atil e Menory

ROM cont ai ns MAC addr ess,
info as well as code for

PCle config
Bonj our proxy.

BCMb7765 supports both active-levels for

WP,

|

SR _DI SABLE nust be pulled down to use

i nternal

Required for proper PHY operation. SR. | PD has a race condition.
(Requi red ROM si ze TBD)
72 70 36 25 7 6 _PP3V3_ENET
© 1 C3990
\eod f— o}UF:
U3990 2 3% ceru
AT45DB011D 4
Sa C-8S1
s BOVB7765 SCLK g 2 Isck oMT SILL g BCVB7765_MOSI 4
s _BCVB7765_CS L 4 Jcs SYNC MASTER=K91 ERI C SYNC DATE=10/11/ 2010
—_— =" = w1
8
5 e - ¢ BOVBI765 M SO.. B iﬁERNET PHY ( CAESAR | V|
3 gRESET* 'R3990 |'R3997
—39
G\ 47K 47K Appl e I nc. D
~ oW oW
-2LF -2LF ®
2 2 -
NOTE: Pul | -down on SO plus internal pull-ups on L\g'&?ﬁmpgAﬂgﬂNﬁgEEmY-
other 3 SPI pins configures ENET for the PROPRIETARY PROPERTY, OF APPLE COVPUTER ™ | NC,
L At nel AT45DB0O11D (1Mbit) ROM If a different o VA NTAIN TH S DOCUNENT 1N CONRI DENGE
ROM is used then the straps nust change. Il NOT TO REPRODUCE CR COPY I T 39 OF 132
NOTE: ENETM requires Sl pull-down instead of SO 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 36 G: 101
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( NONE)

( NONE)

( NONE)

I CI X CONTs 5 : 2 1
Page Not es
Power aliases required by this page:
Signal aliases required by this page:
BOM options provided by this page:
Pl ace one of 0.1uf cap close to each centertap pin of transforner
ENETCONN_CTAP o
204000 240021 04004: 04006
gﬁg%@ gﬁg‘b@ gﬁg‘l@ gﬁg‘b@
T, TR TR T
CRI TI CAL )
14
v oy ENET_NMDI _P<0> 899 |12 | eneTcow_p<os
v oy ENET_MDI _N<0> F@E L@J= 11, ENETCONN N<O> | T
10 ENET _CTAPO RJ45- -3
Ly F-RT-TH
TLA- 6T213HF 9
9 ENET_CTAP1 | 105
w soqay ENET_MDI_N<1> ﬁ LJ1[8 .. ENETCONN N<13 I
ww@ENET_MDI_P<1> 7 . ENETCONN P<13 12
< RX <10
CRI TI CAL 2
14001 7
v s ENET_MDI _N<2> v 12, ENETCONN_N<23 12
o s> ENET_MDI _P<2> EE L@J= 11, ENETCONN P<2> 20
3 10 ENET_CTAP2
h s 514- 0636
ILA- 6T213HF
4 9 ENET_CTAP3
v oy ENET_MDI _N<3> 5 IT_L LJ1|8 . ENETCONN N<33
o oy ENET MDI _P<3> 6 7 . ENETCONN |P<g3>
<— RX
Transfornmers shoul d be )
mrrored on OBDOSIte R40 40 %1 4002'R4003
si des of the board D, >, A A CRI TI CAL
1 1
willy il i be 38
MTH CAP 1|2
5 %

>
10’41

PLACE_NEAR=T4001. 1: 5rm

m

PLACE_NEAR=T4000. 5: 5nm

)

6
2

19 l
h g

NC|
1On

29

D4001 o
RCLAMP0524P

190 1

NC{~
10

2|
OSO

6
2

D4000 o
RCLAMP0524P

SLP2510P8 SLP2510P8
CRI TI CAL 3 CRI TI CAL 3
NOSTUFF NOSTUFF

.||—

SYNC MASTER=K91 TRI NHNI

SYNC _DATE=05/26/ 2010

Et her net Connect or

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

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

IV ALL RI GHTS RESERVED

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

40 OF 132
37 OF 101
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R4100
.76 PP1VO_FW FWPHY 1
135 m 116w
M- LF
402

o _PPVP_FW CPS

2 PP1VO_FWR

— e o — ——E—— e A T . ey s e T am — am e —

6

PP3V3_FW FWPHY ¢ ; 35 35 a0

7m0 )

C41201 C4121 1| C41221 C41231 C4124i
fpI U MR MR ON
e Gz &bl G %EWT

114 mMA FireWre PHY

L4130
120- OAM 0. 3A- EM

PP3V3_FW FWPHY VDDA 1 L2

138 mA

NT-16 (1 PD) SCI FCLK| &2

TP_FW543_SCl FDAI N

NT- 14 (| PD) SCl FDAI N_GL 3
4120 i —— = ol Sl e b Sateon
_1| |2 _ FW CLK24P576M XO EW CLK24P576M XO R - F13 |xo NOTE: NT-xx notes show NT-15 (I PD) sal FWL‘M 3
A CRI Tl CAL FW CLK24P576M XI - G131 NT-o NAND tree order.
N ~Y4150 TP_FW43_SE M3
402" NOXg== 24 576MZ 1R4170 ° e (1PD) SERI AL EEPROM NT.7 sa| N2 g o FW643 SCL
NC; SM 3. 2X2. 5MM 197 ¢ TP_FW543 SM N13 Ism (1 PD) i "To Fvea
G101 7=, 2 TP_FW643_MODE_A o 92 |ME A (1PD) NT-18 NT-6 SDA .
1712 16w « _TP_FWs43 CE L13 |ce (1PD)
L 2402 . TP_F\W43 FW20_L D12 JFve20* (1 PU)
% b s _1P_FW43_ JASI _EN DL |3ASI _EN(IPD) NT-11
é—%ﬂ"' s _NC FWs43_AVREG AL0 |AVREG CHI P RESET NT-5 PERST* |5\ FW RESET_L a0
= . _TP_FWs43_VBUF H13 |vBUF o e— T2 = M)
. FW643_PU RST L o KI3JFWRESET* (I1PY NT-8 'R4163
« TP_FW643 OCRIO CTL g 312 locR CTL_V10 i
1C4162 NCx 213 JooR CTL V12 (Reser ved) 2L¥V
gg ”3 UF VREG_VSS 2
? g R aaaaswlm AREE P EEEEEEEEEEEEEEEEENE L
o w B 3 =

N DTH=0. 2 0402-LF
C41301| C41311| C4132 1| WSy
2 2 2
8EOZ 8EOZ 8EOZ T
L4110 4 14135
120- OAM 0. 3A- EM = 120- OAM 0. 3A- EM
1 2 __PP1VO FW FWPHY AVDD , 2> ™ Pde Serbes 17 mA PO e SerDes PP3V3 FWFWPHY VP25 1 ( Y Y Y 2
0402- LF — : — : 0402- LF
VOLTAGEST. OV 1C4110 |1 4111 C41351| C4136 1| VATAGE=S3Y
v TUF 1UF 11L§;§
A o] A
2 2 2
T A EE
110 mA Digital Core 0 M VReg PWR
1C4100 |1 C4101 |1 C4102 (1 C4103 [1CA4104 |1 C4105 |1 C4106 C4141i 1CA4140
—= 1\F — 1 — 1JF —1F —=1iF —=1¥ —1F 0. 1%5
N %é%/ N %é%/ S 8% 5 5%y S 8% O O i 5 5%y
M M M M M M M a6y
PLACE_NEAR=U1800. AV34: 2. 54mm
EER N EEEEEEEE R SEEEEE 3€|‘3;| g CA41 70 povaov PG E FWRED C N rmyue
: I'Ix5R02- 1" o AcE NEAR=U1800. AUS4: 2. 54mm
DO10 ——— ~—VDDH— <VP~ VP25 VREG PVR CAL171 pewisv pClE FW R2D C P am
NCx-BL3 laTBUSB CRIO1\'/: -(r:AL PO E_RXDON NB o o PCIE FW U TUF| [xsmo2- 1
AL3 |ATBUSH U100 PCIE_RXDOPLN? g, 0 PCIE FW PLACE_NEAR=U1800. BG36: 2. 54mm
NOwALL [ATBUSN PCIE_TXDON_ Mo o PCIE_FW D2 N Cﬁlﬂi | [ieey PO E FWD2R Ny e
FW643 PCIE TXDOPL N6 o oo PCIE FW D2R P . XSRO2- 1p| ACE NEAR=U1800. BJ36: 2. 54
a0 Ewm g ;; DSO (1 PD) NT-19 oA - - CAL176) pewisv  pClE FW D2R P @:\;
- FWPHY DS2 E1s s (PD NT-20 REFOLKN N g PO E CLKI0OM FW N am 0 TUF| [Xx5mo2-1
OO e e ——DS2 (IPD) NT-21 POl EXPRESS PHY REFCLKP|_NLO PCl E_CLK100M FW P .
94 40 F TPAN B8 [TpAON === L T TN
o oo NC_FVP_TPAD TPAOR NT-4 (1 PU) ToK_ME TP_FW643_T .
ot 10 FW PORT1_TPA_N B5 [rpAIN NT 2 NC_FW643_TDI
o 10 FW PORT1_TPA P A5 [rpatp TEST CONTROLLER -3 (PO TD s PP3V3_FW FWPHY 4 7 25 30 0
(1 Py T ML TP_FW643_TDO .
w0 NC_FW2_TPAN B3 [tpA2N NT-1 (1 PU TVELMB TP_FW643_TNS
NC FV2_TPAP A3 |rpp2p LRy - ¢ FW643_LDO
o 106 NC_FW0_TPBN B9 |TPBON 2 (IPY TRSTA ML g FWB43 TRST L R4165!| |'R4166
04 40 6 NC FW_TPBP A9 _|TPBOP 100/ %QK
o FW PORTL_TPB N B6 [rpein }g}zﬁ M;lﬁ}é’
94 40 FW PORT1_TPB P A6_ITPB1P NT-10 (I PD) WVAKE* [£C2 FW643 WAKE L 5 30 b 5 5402
w0 ogms NC_FW2_TPBN —_B[TPE2N oz ¥ Fveas REGCTL o>
40 6, = TPBP A4 |TPR2P FIXME!!! - TYPO I N SYMBOL REGCTL REGCLT] . W64 3
’ PONER MANAGEMVENT VAUX_DETECT| EL__ o, FW543_VAUX DETECT
40 E TPBI A B7_[TPBI ASO NT- 12 (IPD)/VAUX7D| SABLE| D2 TP_FW543_ VA ENABLE .
w050 FWP1_TPBI AS G |rpei Ast NT-13—" (D) cLkReQN L2 FW CLKREQ PHY L w R4A164
w0 ogayNC_FV2_TPBI AS "2 [TPBI AS2 10K
FW43_RO B11 |ro %;E‘év
2
FW643_TPCPS - B10 [TPcPs TP_FW43_SCl FCLK

SYNC MASTER=K18 M._B

SYNC DATE=04/27/ 2010
e

FireWre LLC PHY (FW43

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 41 OF 132
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (FW VP FET | nput)
- =PPBUS_FW FET (FW VP FET CQut put)
- =PP3V3_FW P3V3FWFET ( 3.3V FET I nput)
- =PP3V3_FW FET (3.3V FET Qutput)
- —PP3V3 FW FWPHY (PHY 3.3V Power)
- =PP3V3_S0_FW.ATEVG

- =PP3V3_S0_FWPWRCTL

- =PP1V05_SO0_FWPWRCTL (5KPD Bias Rail)
- =PP1VO5_FW P1VOFWFET ( 1.0V FET I nput)
- =PP1VO_FW FET_R (1.0V FET Qutput)
- =PP1VO_FW FWPHY (PHY 1.0V)

Signal aliases required by this page:

- =FW CLKREQ L

- =FWPME_L

BOM options provided by this page:

( NONE)

s 11,13,12, 185577 7 _PP1VO5_SO

67744739735 23722 2

FireWre Port

FireWre devices require 5K pull-down on TPB pair.

Al |

4

PPBUS_G3H

88 63 62 49 48 35 8 7 6

R42621

R4263!
10

5%

1/16W

M- LF

4022

T80 020 %00 2017 00 5207 & _PP3V3_ SO

Q4262 provides for fast-off

FWPORT_FASTOFF_L_DI V S/

FWPORT_FASTOFF_L

45741740739 36 35'37 28
98 89

BRLEBEBB

5K Pul |

Host can detect as |oad on TPBIAS signal.

Current
FW PWR EN L

CRI TI CAL

FWPWR EN 2

39 19 [T

;275
DIVB53DOUV

SOT- 563

CRI TI CAL

BC847CDXV6TXG
SOT563

40 38 TR FW P1_TPBI AS

FW 5KPD _DET_RC . )

13T
L

o D FWPORT_PWR _EN

=)

- Down Det ect

source only active when FWPWR EN is | ow.

3

4

6 CRI TI CAL C4270 1

1UF
E) 5 E R 2 BC847CDXVETXG 1%
X5R
402
1
FWP1_TPBI AS R 1
R4272*
1K
%
1/ 16W
Wy
PLACE_NEAR=C4360. 1: 2 nm

FireWre PHY WAKE# Support

When PHY is powered,

40 39 38 7 6

FW5KPD_DET_L acts as | egacy PME# signal.

PP3V3_FW FWPHY

FireWre Port Power Switch
CRI Tl CAL
4260 CRI Tl CAL
FDC638P_G F4260 CBIZLTZIGSCGL
M 1. 1A- 24V & PPVP_FW 67 a0
6
of Q4260 in SO (Late-VG detection) 5
4 J:%} 2 CRS08- 1. 5A- 30V
1
R4260 1 —
300K e D
4 i o ’
2402 il
— %TSVE’E%ZDW FWPORT_PWREN L_DI V
I-'E | TI CAL
3
R4261 . .
470K Supervi sor & CLKREQ# |sol ati on
CRITI CAL it 100 5 7 s PPBV3 FW FWPHY -
262 22 R 90, 1 PPBVE S0
ESTS_%Q:’(‘)ZDW FWPORT PWREN L ChBBLHRBEBE
(Snevery
ORITICAL | C42901 <l CRITICAL [*RA290
NO_STUFF T1UR L
261 - C4261 1 0 0% —— VDD 100K
SSMEKL5FV | I 0.1 L %Y 2 u4290 ifiow
SOD- VESM: HF — %(SZ)—— 20 25 18 PLT RESET L 402 SLAAPO16V 2402
" b3 2 TDFN PP1VO_FW FWPHY 67 38 39
N 2RA283 SENSE| 2
10K
5%
1/16W
-4 M- LF
N v 4 FW RESET L
.
FW RESET R L e e D C
FW PVWR_EN 6 |EN
% 19 (TR — FWCLKREQ PHY L o
23 15 (T} EFW CLKREQ L B%r G—' 7 = FW CLKREQ Py L T 38 3
Pul | -up provi ded by another page. oo BB VAKE_BASE= 85
n o
—
3.3V FWSwi tch
W201
29 25 24 23 22 20 10 17 7 ¢ _PP3V3_S5 TPSgS%924 PP3V3_FW FWPHY ¢ ; 55 30 a0
o898 68"03%1 3230404 7sd 85 o AL ax Garrent = 1.7A (850
B2 )N vout([B1
CRI Tl CAL
C4201 - @l U4201 & U4202
— D
6 - Par t TPS22924C
CERM 2 O
402 Type Load Switch
R(on) 18 nChm Typ B
= 50 nmGhm Max
- Max Qut put: 2A
1.0V FW Swi t ch
4202
39 95 22 22 20 17 16 14 33,1239 0.7 5 _PP1VO5 SO TPS22924 PP1VO5 FW FET
72"89 A2 CspP AL 2 N w
B2 )N vout([B1 VOLTAGE=T. 05V
CRI TI CAL LSl FireWre PHY requires 1.0V.
C4202 1 @ Jon 1R4202 To avoid an extra power supply,
108 — G\D 0,549 1.05V is used with a series R
&%‘(A 2 g 1756w to reduce vol tage.
402 2!;40:2

Dual - pur pose out put:

R4277* 'R4276

1QK 190K FW PLUG Low

13W 16 Pul | -up provi ded on anot her
zb}zé; Q%QLW 3 CRI TI CAL

FW WAKE s\ 4276
DVB53DOWV
NO STUFF o/ sor-ses
6 C4217§ 1 4

3 38 8 (TR FW643 WAKE L FV‘643 V\AKE L

I—M—_

Ll 1)

3T
Ty ]
8§86

page.

1) 5K Pull-down Detect when FWPWR EN is |ow
| 2) FWs43 WAKE# (PME#) when PHY is powered.

PP1VO_FW FWPHY

SYNC MASTER=T27 REF

6738 39

SYNC DATE=06/10/ 2010

s

FireWre Port

& PHY Power

d}@ Appl

I nc.

e
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 Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_S0_FW.ATEVG

(From Port)
(To PHY)

Signal aliases required by this page:
- =FW PHY_DS0
- =FW PHY_DS1
- =FW PHY_DS2
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropri ate connectors and/or to
properly term nate unused signals.
BOM options provided by this page:
( NONE)
1394b i npl enent ati on based on Apple
FireWre Design Guide (FWDG 0.6, 5/14/03)

4039 7 6

40 3938 7 6

VANV TOSEITX O Ts

5

4

2

FW543 TPCPS Leakage Protection

FW643 has internal
FET bl ocks current to TPCPS until

PPVP_FW

From Port

PP3V3_FW FWPHY

| eakage path from TPCPS pin to VDD33.
VDD33 i s powered.

PPVP_FW CPS .
. mm
PPVP_FW CPS 3 10

To FWs43

Term nati on

Pl ace close to FireWre PHY

FW PORT1_TPA

94 40 38 CHI)

04 40 3L FW PORT1_TPA_N

CRI TI CAL

Unused FireWre Ports

Di sabl ed per LSI

instructions

Configures PHY for:

(Al unused port signals TP/ NC) - Port "1" Bilingual
40 39 38 75 PP3V3_FW FWPHY
40 38 NC FW)_TPBI AS = NCiFV‘lJzTPBI A57 _ 38 40 RA382
94 40 38 & NC FW)_TPAP NC _FW)_TPAP _ 6 38 40 94 10
o4 40 38 NC_FW)_TPAN NC_F\W)_TPAN s Mié?

NC FW_TPBP

94 40 38 6,

s 10 20 sy NC_FVO_TPBN e
wws NC FVe TPBIAS — NC FW2_TPBI AS o5 10
o s NC FV@_TPAP NC FW2_TPAP e
o NC FV2_TPAN NC FV2_TPAN I
P NC Fve TPBP — NC FW_TPBP  iww
w020 s@ww%%&%@ﬁ;ms 20 w0

258 FW PORT1_TPA P
—  NARE_BASESTRUE

00
BSS8402DW
SOT- 363
s
Cabl e Power R TLCAL
w0 o _PPVP_FW
1
1 sm
14314
—L ¢ 61UF
T 4y
%5
(EW PORT1_TPB_N)
(EW PORT1_TPB_P) =
"Snapback" & "Late VG' Protection

7875050005005, 4650217 §°_PP3V3_ SO

47454139 36 35'32 28
98 89 B8 B7 84 83

04 10 30cgry— W PORT1_TPB_P

244 FW PORT1_TPA N
VARE_BASE=TRUE
2% FWPORTL TPB P
VARE_BASE=TRUE

S| AL VDE SRR T

FW PORT1_TPB_C

C4364 R43641

99K
1 W

4025

=245 FW PORT1_TPB N
= — WARE BASESTRUE — —

B

s om—EVWPORT_PVR_EN

PLACE_NEAR=U4350. 1: 2 mm

350 1
TIUE -

0% ——

Xek 2
202

TP_FWATEVG VC MP

o

NC F\W0_TPBP
NC FW)_TPBN

310
FERR- 250- OHM Not e:

2

6 38 40 94

PPVP_FW PORTL_E

=§ 5mn

PORT 1

Bl LI NGUAL
CRI TI CAL
i 1394B- M7
F- RT-TH
U4350 (EW PORT1_TPB_N) 1 [P PR e
TPD4L§F:’L394 (EW PORT1_BREF) 9 (I) tee<re  OUTPUT
v D1+| 8 (FW PORT1_TPB P) 2 TPBr oW | e
p1-| 7 - - - 8 ? v
FWPVWR_EN 7
CRI Tl CAL D2+ 6 NCX—————0 s/ ne| ~e
s (GND) 6 s
an o2- (FW PORT1_TPA_N) 3l bve | ren
FW PORT1_AREF 5 teacee | NPUT
(EW PORT1_TPA_P) 4 | oA LPAR)| o

(EW PORT1_TPA_N)

(EW PORT1_TPA_P)

PLACE_NOTE=J4310.5:2 mm

PLACE_NEAR=J4310.5:2 mm 11 o
1 r

— ———O

= 51480605

AREF needs to be isolated fromall
| ocal grounds per 1394b spec

When a bilingual device is connected to a
beta-only device, there is no DC path

bet ween them (to avoid ground of fset issue)

— BREF shoul d be hard-connected to |ogic

ground for speed signaling and connection

Trace PPVP_FW PORT1 nust handle up to 5A

(1394B)

SYNC MASTER=T27 REF

FireWre PHY Config Straps

38 40

38 40

38 40

SYNC DATE=06/10/ 2010

TTTLE

FirewWre Connector
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®
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SATA ODD Connect or
ODD Power Contr ol

CRI Tl CAL
FL4520
CRI TI CAL 90- CHM 100MA
D 590 LA
TPCP8102 %RAEOCSL _ s(YYY\+_ saTAom ReDUE P CAS211i12 SATA ODD R2D C P o
100 81 71 66 65 45 43 42 4131 20 76 PPOV_S3 P PP5V SW ODD R . 53722 0164 — 0. 01UF |l 10%16v cerv 402
m - = ) ) SATA ODD R2D UF N C45201 2 SATA CDD R2D C N (s oz
R4596 C4595 1 b_,: < ;[0 O o2 SATA_ODD_R2D P 0.01UF 11 0wy cemu 02
00K 0. 068 — = S0 o ~ ... SATA ODD R2D N
%1%\{\7 c%\fz " a6 _PP5V SW 15 o8 - CRI TI CAL
b5, 0 o[ 5 oo a2 SATA ODD D2R UE_N FL4525
R4595 AS96 ul o ol o SATA ODD D2R UE P S0 g0
NPTE: 3.3V nust be SO if 5Vis S3 or S5 to oD 100K o5 5) 172 131 5 o4 2
ensure the drive is unpowered in S3/S5. 'M’\é}//\/z PVR_SS H P D ET5 4 3« SATA ODD D2R C N Og's()lgFll 210%1?61::23\4025 D2R N 1602
6169 150 a9 4 3 CRI TI CAL 16 10% © 9] e— -
BEBEDELNPPIG S0 596 bl Fobt #E%’w =+ 1YY YLz . SATA ODD D2R C P CAS525.1 |12 SATA COD PR P gy e
SSMBN15FEAPE 51650616 0. 01UF |l 10%16v cerv 402
R4A597! sor563 | Kh .
100K =
1, 1%% A
N%lb 2[G™ sit
2
oD PWR_EN ) )
I ndi cates di sc presence
XWA598 70 56 a1 25 22 20 16 7 PPLVS
5
« __PP5V_SWODD R L 2 PP5V_SW QDD . ..
—%mrwzg—s—é. T E)ng.fsmn R4513:
L1 REEL(%W DTH=0. 4mm REEL(%W DTH=0. 4mm 1. 7K

SATARDRVR | 2C ADDRL 41

Internally PD ~150K

PLACE_NEAR=J4501. 9: 3mm Wite: 0OxB6 Read: 0xB7
SATA HDD / IR/ SIL Connector sug xwisos

L450 ADDR1| ADDO | Address (KR
FERR-70- OHM 4A  pps5y S0 HDD R I N PP5V_SO g7 6 22 46 51 53 64 67 58 69 71 72 65 o8 (v W
. PP5V HPD FLT o 1YY Y2 r\%ﬂtﬂﬁ&im L L 0x96/ 0x97
: 0603 a
ReEkoy DI HR0" 4 £C4501 . 4502 N = L H 0x98/ 0x99
N g, TUF g, 1UF i 1a i H L 0xB6/ 0XB7
100 81 71 66 65 45 43 42 41 31 29 7 6 oV 0V 1 1
R | I ) I i, 04514 |: 04519 H H 0xB8/ OxB9
R453%2 ORI TI CAL L L 7056 4125 222026 7 PPLVS_SO %,‘;M
5% J4501 IR RX OUT
LW 54722-0224 oo © +2 NO STUFF PLACE_NEAR=U4510. 16: 2 nm
402, F-ST-SM R4A531 R4510 = PLACE_NEAR=U4510. 6: 2 nm
« PPSV_S3 WDIHI_?':ER _ 1[5 ol . SYS LED ANODE R 2 ANAL__SYS_LED ANODEcrm: s 1{;173\% M G\D_VO D=TRUE
N 3 4 % -
%x@gw BrHo; 3mm NCX1-0 O C4531 e GND_VO D=TRUE a0 e SATAHOO D2R RORVE QUL P 4518 1 I I z SATAHOO L2RP{OOT) 10 92
o¥e 5 )
: C4532 Nox o ofSsne 0.0k — 4510 0 91 anp Vil B=TRUE”
1 §0E Cl P ET 2 2 02 ¢ saa boo rer c 0 GA516 ]HZ SATA 10D D2R FORVR 11 P PS8521A SATA DD D2R RORVR oUT N CA517 lH SATA 10O PR N gy 36 02
—— 10% 11 12 402 10% 16V CERM 402 TOFN
1% 1o ot 0. oaur L alaiw A 15 | 0. 01U G, i D= FRUE”
202 =T° O o2 6_sata oo mor c v CAS15 1 || 2 SATA HDD_D2R RORVR 1§ N 2 (A 1NN CRITICAL A ourN 14 SATA HDD R2D RORVR IN N C4513 1|2 SATA O D C N TRy 16 02
10 O R4A536 0 01uF || 10w tev cerw a2 . 2 0 o1uF || 10w 1ov e a0z
- o ol oo vooTREB8. 1, 1% v LE QD VO D=TRUE SATA HOD R2D RORVR QT N B_OUTN B INN_L ’
19 20 LW, 402 — TA_HDD R2D RDRVR QT P s 11 SATA HDD RZD RORVR IN P 4512 1|2 SATA HOD RED C P
O O SATA HDD D2R RC C P, B_QuTP B_INA ) 0 02
2 5 0422 e 6 B 0.01UF || 10% 16v  cerw a0z
5PF 23 16 [T TARDRVR_EN 7 |eN REXTL_20 SATARDRVR REXT G\D VO D=TRUE
1 2 —
GND_vOl D=TRUE J/ID p— 41 _SATARDRVR {2¢] ADDRO 8 |B_PREO/ 1 2C_ADDRO A PRE1/ scL_cTL| 19 SVBUS PCH OLK (TT) 16 28 26 28 30 47 61 85 93
5 Gos
- 51650687 R45;5 ° 41 _SATARDRVR Il 2C| ADDRL 9 | APREO/ | 2G_ADDRL B_PRE1/ SDA_cTL| 17 SMBUS PCH DATA CED 1623 25 28 30 47 51 88 9
awn_va mmfGB. 1 o MiosF SATARDRVR {2C EN L 10C| 2C_EN*
18 R4512*
SATA HDD D2R RC C N 5= 5 SATARRRAESL TEST a\D THRM 4. 9915
—~ PAD 16 v
1 2
ao.va L;—jmug ,|—D prm— 1(|)?4511 olal = Mibﬁ
50V 402 . %
D2R val ues for 4.5dB de-enphasis %gﬂy 338S0907
2 —
R2D val ues for 3dB de-enphasis
s34
CRI Tl CAL QONVADTRET L E o1/ew o5 SYNC VASTER=KO1 ERI C SYNC DATE=11/ 08/ 2010
o 4
@Ok, wsmmmaes 4 (934 § smicmomus SATA/ I R/ SI L Connectors
TCMD806- 4SM 1102 GN\D_VO D=TRUE
2 o | saza roo ro0 o LYY Y )Ls aova L;—|mug |_5% e CA511 1 |- D
e \—1 e L Appl e Inc.
®
52 5 SATA HOD R2D P 2 (Y Y Y Lz R4533 C4510 1|
covaorEdl. 2 1 v PSPSTTEI | EEvoureva . NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
wommomore | al 5¥P§F3 b wmmporw, | GPVODSTRUE S e s e O 135
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
112 Il NOT TO REPRODUCE OR COPY I T
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USB Por

— e o — ——E—— e A T . ey s e T am — am e —

6

t Power

Sw tch

Left

CRI Tl CAL
100 81 71 66 65 45 43 41 31 29 7 6 PPSV 53 TPS2561DR
72 65 40 20 17 _PM SLP S4 L 2o Y cmle PPEV S3 RTUSB A I LI M
R4690" 3Nt ouref[B %k@g@”ﬂﬂﬁ& 378 m
5. 1K 20 USB_EXTA OC L 104FALLT1* 1LIM 7 _USB_I LI | PP5V _S3 RTUSB Bl LI M
e} gv » @ USB EXTB CC L odfrauLT2: U RERERR W BHES: 378
a5 2 1_4EN1
USB PUR_EN SEe TR CRI TI CAL CRI TI CAL
CRI TI CAL Rt DI L cago1— R4600") C4695 1 C4617 |1
G4692 1 C4696 .| ,['C4616 TogF L L g 1UF = s 1046 — 10—
0. 47UF —-220UF- 35MOHM-—— ~—— TOOUF ztéox - T ?ggf VLR 6.3Y 2 68 |2
;gz 20% 15 5 8%, 6x8§ 2 2 o= 4 402, 505 505
4 T BT SR 2N °
Current limt per port (R4600): 2.18A nmin / 2.63A nmax

USB/ SMC Debug

4645 a0 25 7o _PP3V42 G3H

78%63%3%s4 &
SMC_DEBUG_YES
C46501
1 P q
0/;— v
16 45 4 6 D—oMC_RX_ L 402 5 val 1
45 45 41 6 (OOT} SMC TX L ‘v U4650 v-|-2
Pl 3US%:1,922LE
0 2 USB_EXTA P or T
o 2ngEry—USB EXTA N o CRITICAL
ISMC_DEBUG_YES
¢ BHOE* SEL| 10
G\D
q

MU X

SMC_DEBUG_YES
RA650
10K

n
thiow
2402

USB Port A

T1gbe

F-RT-TH- MB7-4

CRI Tl CAL
L4605
FERR- 120- CHM 3A
: 1 2 s PP5V_S3 RTUSB A F
0603 - . 7gmmn
G105
. u
2% s W
C%yl 90- OHV- 100MVA 2
il % Y
w USB2 EXTA MUXED N 4 (Y Y Y3 J
— lueUbB2 LT1 N 19
o USB2 EXTA MUXED P+ (Y YY1 2 5.USB2 LT1 P EDS
4o
205 361 7
6|VBUS 29273 8 ;

USB_DEBUGPRT_EN L am

SEL=0 Choose SMC
SEL=1 Choose USB

R4651
1 0 2
e SMC_DEBUG_NO
Vaoz" R4652
1 0 2
5%
1/ 16W
MFEZLF
402

SLP1210N6

We can add protection to 5V if we want, but |eaving NC for now
Pl ace L4605 and L4615 at connector pin

T3g10™

usB
F- RT5— THM7- 4

CRI Tl CAL CRITI CAL
L4615
FERR- 120~ OHM 3A
. 1 2 , PP5V S3 RTUSB B F
0603 — X
4615 i VOLTAGE=5V - 378"
0 01E%}
2
0.
| T1L CAL <
o1t —0
RRALS g
2 20y USB_EXTB N 4 3 ws USB LT2 EDS
— we USB LT2]1 P Io
2 21¢my USB_EXTB_P 1YY Y L2 =)
7
2| 5 3| 4 8 ;
[®] [®]
6|VBUS g > g |

Left

D4610

= RCLAMP0502
SLP1210N6

il
£

CRI TI CAL

USB Port

B

SYNC MASTER=K91 ERI C

SYNC DATE=10/08/ 2010 A

Ext er nal

USB Connectors

d} Appl e I nc.
®

i
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3 g 6 5 4 3 2 1

— e o — ——E—— e A T . ey s e T am — am e —

| R SUPPORT

100 81 71 66 65 45 42 41 31 20 7 6 PPDV_S3

A
U4800
CY7%389\|3- LQXC
o2 24 USB IR P 121p1. 0/ D+ Po.O[
- u@@ DI FFERENTT AL_PAT R=USE: 5B TR N 13lp1 1/ i
DIFFERENTTAL_PATREUSBZ TR | R VREE FI UFER 2/ VREG | NTO/ PO, 2[5
_161p1. 3/ SSEL INT1/ PO. 3[4 _
1C4803 17]p1. 4/ soLk INT2/ PO. 43 R41§8)0
TUF _181p1. 5/ SMoSI TI 00/ PO. 5|2 IR RX_ QUT_RC 1/\/y\/2 IR RX_OUT s«
S 18 19/p1.6/SMSO  TIOL/PO. 6L _ 1w
X5 16W
402-1 _8 CRYHIEAL hok
<o = 1 C4804
L ;_g P/ N 33850633 8“/001UF
e 2 S
_22]
23]
24 =
1Y s

SYNC MASTER=K18 M._B SYNC DATE=04/27/ 201

TTTLE

Front Fl ex Su gort
d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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ZAVAVAVAY VA 6 @ L= R

nanmes. Unused

— Em—— —— S— _-_'A—FA—‘_-_- T am T e e —

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

6

4

as 6

PP3V3_S5_AVREF _SMC

63 62 52 47 45 45 42 25 7 &, PP3V42 G3H
C4902 1 JiC4903 1C4904 (1 C4905 (1 C4906
221 —— AUF -0 TUF -9 TUF ——g 1UF
2 —IZ ECV' 2 ECV' 2 ECV' 2 ECV'
0
= g ) L VCL PLACE_NEAR=UA900. E1: 3
RA999 PLAENEBRIARB BB AT s = SMCVEL
A A2 PP3V3 S5 _SMC AVCC C4907 1
R . o ] = 0. 47UF
ST 04920 1 $| agE| a3 > Giégz
. — RV
U4900 Lé;;;— AVCC voe, VCL AVREF 4
s _TP_SMC P10 =212 P10 DF2117RVPLP20HV peo| 13 PM EN o 72 ) U4900 R4909* 1R4901
s (o} TP_SMC RSTGATE L - AL3 Ip11 TLP- 145V PGl_‘_)(Klz NC D|:2117R\/p|_p20|_NNc%(E5 NC 105 5o(/)K
o0 o7 72 2o ry—ALL_SYS_PVRGD - 222 P12 (1 oF 3) po2l K11 g S NC TLP- 145V 1/ 20W Bow
7 o rmy—S5_PWRGD - B3 P13 o T Pe3a| 112 g wNC (3 o 3) 201, |,201
D11 |p1a pe4| K13 . SMC_ADAPTER EN ooy 17 45 72
ne oM T vo1| Pl o SMC_MD1 s a6
+v om—PM_DSW PVRGD =' 13 lp1s Pesl 710 gm xNC vo2| HL_q. | SMC KBC MDE <
00 25 ¢om}—SMC_DELAYED PWRGD -2 P16 pee| 11 SMC PROCHOT _3_3_L s 000 a5 o rEy—SMC RESET L | g DO ReS* >
= 1 @o—PM PWRBTN L & 220 P17 Po7| M2 e SMC BIL BUTTON L  emease: SMC XTAL A3 | sraL
P s
s _TP_SMC P20 - D13 |pog p7ol_NLO SMC _CPU VSENSE 45 48 s _SMC EXTAL A2 | EXTAL v | E3 - SMC_NM am s«
NG E11 [poq p71| M1 SMC _CPU | SENSE 5 a9
N o 12 e P72l L10 SMC_GPU_VSENSE 45 an
F11 N11 SMC_GPU_| SENSE
NCx—gm———P23 P73l — g2V ST L LOTRSS (s a0 W HB
s TP_SMC P24 bal=EY 9 pra| N2 X_VSENSE w5 ETRST - SMC TRST L _qmy s e
- 2 VE] SMC_GEX_| SENSE ss| L9
NCX—gpm——— P25 P75 45 49 AV
10 s _SMC_BVON MUX_SEL F13 |boe Pro[NIS o SMC P1V5S3 | SENSE g x —5 P02 [R1998
NC E10 |pp7 P17l L12 e SMC CPUVCC O | SENSE s 4 NEEEE 5% 0w 5%, 0w
1o e oy LPC_AD<0> — S [P0 Pool A g SMCSO L AEE7] XWaR00 i i
87 46 16 6 LPC AD<1> D9 [p3g Psl%—Hl\C 2531
57 a6 16 5 LPC AD<2> B Ip32 P2l &7 g  PMCKRUINL =~ e
o 46 16 0 LPC AD<3> B7 |pas pg3l D5 LPC_PWRDWN L oM = PLACE_NEAR=U4900|. L3: 4mm
o7 46 16 o rmy—LPC_FRAME L - 8 lp3a peal A0 o SMC TX L [OOTy & 42 44 45 4 =
25 LRESET_L D8 |p3s PSSBS_:J_BX_L—@s 42 44 45 a6 GND SMC AVSS
9 25 ormy—PC_CLK33M SMC - D7 P36 pge| 6 SMBUS_SMC_MGMT_SCL 47 96 100 L GND _SMU AVSS 45 48 40
D6
wwo@y LPCSERIRQ g ey Pool 14 o SMC_ONOFE_L ame = =
NCx—e D4 |pao po1| & - SMC_BC ACK (I 45 48 62 63
se _TP_SMC P41 - AS |pa1 po2| H2 - SMC _PME _S4_WAKE L am s 52
100 95 47¢E) SMBUS _SMC_MGMT_SDA (QQ) - B4 lpa2 po3| GL - PM SLP_S3_ L ams v 7
~ _TP_SMC P43 - Al |pg3 poa| H4 - PM SLP_S4_L T 7 20 42 65 72
o  |pas Pos| o PM SLP_S5_L am
NCX—"_Bz pas Pos| o SMC_CLK32K am -
79 SMC GEX THROTTLE L Cl lpss po7| FL o= (O0) SMBUS _SMC 0_SO_SDA CBD & 31 47 50 79 9
53 @MP‘W
w0 a5 wa a2 SMC TX L o @ e
io a5 a0 a2 SMC_RX_L N
6 45 SE -
9679 50 47 o1 oqErySVBUS SMC 0_SO_SCL (O0) qugp— 2 IP52
U4900
s _SMC_PAO_PU (0) » N3 |pao DF2117RVPLP20HV peo| KL - SMC_CASE_OPEN am
« TP_SPI_DESCRI PTOR OVERRI DE (LOC) g NL |pa1 TLP- 145V pE1[ I3 - SMC_TCK ame s
217 6 o PM_SYSRST_L (O0) g M8 Ipa2 (2 OF 3) pE2| K2 - SMC TDI a6 o5 4
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1y 1%('@ PLACE_NEAR=U4900. N9: 5MM

Vo5, [ RTHEVENIN =

R5314* 31
5. 49K o L 22UF
WS T B
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PPV E
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I SNS_ON: YES
CPU SA Current Sense / Filter
w2 o1 30 29 25 20 10 100 7 o _PP3V3_S3
Ng %\1 YES
EDP: 6A I SNS_ON: YES o 1UF
Vi =Vol ta R7140= : | —gl CAl %3\7’
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VCCSASO CS N 1. 82K vCesallsns R N o I SNS_ O\l YES - 0. 220F PLACE_NEAR=U4900. MLO: 5nm
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M- LF
402
= SI GNAL_ MODEL=EMPTY
I SNS_ON: YES
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
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EDP Current: 20.
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Power Drop across R5400 at EDP becomes 1, 21W_ 9
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GRAPHI CS Hi gh Side Current

3938 35 22
88 87 84 B

GPU_| SNS

5 517 (00T} PPVI N _S5_HS

R5410

0612
M

35%3,59,%8053,°1,°064 %, §”_PP3V3_ S0

4w ISNS_HS GPU N
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) . . > Sl avAL_VoDEL = ENPTY% e I M/PI SNS_ENG |_GND_SMC_AVSS .. 45 s 40 B
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oo - CHER CSO RN 40w 7 501\ FEF 2o vod® PLA U4900. MB: 5MM
) = .M _—
__ Battery side G\D %55'{?5 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
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P e B a et L 2 PS50 CGOUIHVENS R
R R L W LR BTHE _E @5?:0
PLACE_NEAR=U5550. 2: 5nm ! R55511! IR5552
% 75T GPU TDI ODE_P__PLACE NEAR=U5550. 3: 5nm —‘|? g\ﬂ 105 10K
1 3 s
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8]8|3|8)5a] 32| 2|5|2|9)3)2
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s _TP_PSOC SCL WS_KBD4
+ _TP_PSOC SDA WS _KBD5
s _NC PSOC P1_3 = WS KBD6
ss TP_ISSP_SCLK P1_1 TP_| SSP_SDATA_P1_0 &
I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA
R527401 72 GLKIN
w2 _USB TPAD P 1 2 o USB TPAD R P TP P7_7 .
116w o (PP3V3_S4 PSO0)
Mios" ==
1 1 1
R5702 1R 653 5ot
w2 _USB TPAD N 1 2 o USB TPAD R N T &, T 9% 20%,
1w : ? g o 1235
Moz
BYPASS=U5701. o =)
= BEPASS b1 28 PRs8-(BY01. 22: 19: 11 mm

PLACE THESE COMPONENTS CLOSE TO J5800
6 TH S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB

THE TPAD BUTTONS W LL BE DI SABLE
WHEN THE LID IS CLOSED

LID OPEN => SMC_LID LC ~ 3. 42V
LID CLOSE => SMC_LID LC < 0. 50V

IC [PINNAME| CURRENT | RSNS | V.SNS | POAER
TMP102 v+ 10UA 2.55 KOHM| 0.0255 V| 0. 255E-6 W
80UA 0.204 V| 16.32E-6 W
3v3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 v 36E-3 W
VOUT | 60MA (MAX) | 0.2 OHM [0.012 V| 0.72E-3 W,
PSOC VDD 8MA (TYP) 1.5 OHM | 0.012 V 96E-6 W,
14MA ( MAX) 0.021 V 294E-6 W,
18V BOOSTER VI N AMA (MAX) [4.7 OAM | 0.0188 V| 75.2E-6 W,

SMC Manual

Left shift, option & control
Keys ANDed with PSOC power

62 52 47 46 45 s a2 25 7 ¢ _PP3VA2 G3H
75 8

keys conbi ned with power

e SMC_ONOFE L L
5%

C5710 | WP
0. IUF 402

Keyboard Connect or

R571
470

» WS _KBDI5 C 1 2
1%
1/16W
M- LF
402
R5715
» W kBDI6N 1 10K,

1%
1/16W

402

R571

71 53 52 45 7

o 52 47 40 45 a0 42 70,7 g _PP3VA2_GBH

4

0

2

PP3V3_S4

&

I

32

29

526 _W5_KBD1

28|

52 6 _W5_KBD2

27

52 _W5_KBD3

26|

526 _W5_KBD4

25

KBD5

52 6

24

KBD6

52 6

23

KBD7

52 6

22

KBD8

52 6

21

KBD9

52 6

20|

KBD10

52 6

19

KBD11

52 6

18|

KBD12

52 6

17|

KBD13

52 6

16|

KBD14

52 6

15

KBD15_CAP

14)

5 KBD16__NUM

13

KBD17

52 6

12|

KBD18

52 6

11

KBD19

52 6

10

KBD20

52 6

KBD21

52 6

KBD22

52 6

KBD23

52 6

KBD_ONOFF_L

209%
Iov ,

CERM

402
PLACEMENT_NOTE=NEAR J5713

Reset & | sol ati on

button cause SMC RESET# assertion.
to isolate when PSOC i s not powered.

52

52

Pul | -up in U5010.
— SMC TPAD RST L gomy

3

ome

vl T5To

%

11535245 - _PP3V3_S4 CRI Tl CAL « 1 C5750
Vo5 0. 1UF
T, &
Us750 2 ik cerm
SLAAPO0O6
e W5 LEFT_SHI FT_KBD 2linar TN
(TPD)
slin a2 Li_\ out Al 4 WS _LEFT_SHI FT_KEY
7|IN A3_B2
(TFD)
s WS LEFT_OPTI ON KBD slin Bl D oUT_B| 8 W5_LEFT_OPTI ON_KEY
oo B
n o
CRI TI CAL « 1 C5755 CRI_TI CAl
g =W SSMBNL Fg/gr
U5755 2 %ZE'CERM SOT56:
SLAAPO0O6
TDFN
2N AL 5
SUN A2 )\ OuT Al 4 SMC_TPAD_RST
s s M5 _CONTROL_KBD 7 !‘I;ID)A3 B2
aur Bl 8 W5_CONTROL_KEY
e J
oo B
n o

as

LEFT_SHI FT_KBD

LEFT_OPTI ON_KBD

BEG  [5]5]5]5 (50 5 55 5 55 5 5[5 5[5 555

CONTROL_KBD

plvlolslololylolo

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOO(B|

—..—NC 31@

F- RT- SM

FF14- 30A- R11B- B- 3H
J5713
CRI Tl CAL

518S0637

ISYI\C VASTER=K91 ERI C SYNC_DATE=10/ 08/ 2010

d} Appl e I nc.
®
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS
- R5812, R5813, C5818 MODI FI ED

RLTI CAL | PD FI ex Connect or

L5801 CRLTI CAL PP18V5 S4
3. SUH870MA 03802 R5806 [T KL I BFHES: 30 ORI TI CAL
PPSV_S4_P18V5S5 1YY Y)Lz2 P18V5S4_SW 1 2 PP18V5 S4 R 1A QL 2 | VOLTAGEIE SV J580(2)2
1o PP5V_S5 R5805 VT ReeSsy) : VLFSOLOAT MR | M N BRI RGE BOS20VBXG | | VOLTAGESTS: 5V ' 1Tsw 1o s PP3V3_SA 55580- 0228 PP18V5_S4
2 1 PP5V S5 P18V5S5 VIN R5812 o5 , s
A WETFES SOV
1w P REER W BHES: gle s U 2o 22 CS L 9T Z2 KEY ACT L ...
i ~ 50T S Yiow <« _Z2_DEBUG3 sl ole 72 RESET o s
VN GRe 2| MR 5819 5815 s _Z2_NOSI ol 5 ol PSOCF CS L .=
1 1 2o Z2_M SO 10 ° Pl CKB_L oo
1 US805 rals P18V5S4_FB 15%'5 —= == {000FF 72 saK 2 gg e PSOC_M SO o
o %, . _Z2_BOOST_EN 14 13 PSOC_MOSI -
NCxcE_|po crrls Z2_BOOST EN , o 'R5813 0olf 2 ? - oo VeLTABES3, ) S TZ2 hOST ININ 16 gg 15 PSOC_SCLK o
5816 |+ C5817 CRITI CAL 13- 5K MW BT0,20M4, PP3VE_S3_TPAD 16 17 SMBUS_SMC A S3_SDA, 5 ac 41 54 o6
0. 1UF L L 2°20F 8 'R5811 sw 72 CLKIN 20[ 2 9T SVBUS SMC A S3_SCL
o T Y e o 0K i 553 0 |- 216 ot _SCL o1 a4 4750 56
L5 I PAD 8 ow % 5150 29 25,00 19 1.5 7 o _PP3V3 S3 H 2 0o
o ~ © 240'2LF 1/ Téw
Mios"
NO STUFF 516S0689 L
Keyboard Backlight Driver & Detection
o6 72 71 69 68 o7 oo 51 45 41 22 ¢ 7 o _PPBV_SO CRI TI CAL .
T Keyboar d Backl i ght Connect or
72_71_61 60 56 51 50 49 _48 47 PP V 1OUH 0 58A- 0 350_"\/' CRI TI (:AL
P PRS0 L 2 KBDLED SW 15
KB BL 1098AS- SM 1 - _ _
R5853'| (5850 : . INeDES FF18- 47 RITAD- B- 3H
470K 11%5 L - s SMC KDBLED PRESENT_L 1[,] 35815 pin 1 is grounded
ey LoV, 5 2[ 5| on keyboard backlight flex
2 402°1 CRI TI CAL 1S
gy SMC_SYS KBDLED . 6lcTR LED) | [1Ds
To detect Keyboard backlight, SMC will 1%8‘3'54 KB £
tristate and read SMC_SYS_KBDLED: A 9?3%91 1850691
If LON keyboard backlight present EZ'AEEV DFN 5
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRML
10K GND  PAD
1/ 18% o ~
CLFE
402,
(SMC_KBDI ED PRESENT 1)

o N (i ==/ TS
WELLSPRI NG 2

T TN |
d} Appl e I nc. Img.m_lﬂ
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6 5

a2 31 90 29 25 24 19 18 8 7 o _PP3V3_S3

87772771753 29 48 47

BYPASS=U5920. 14: 13: 8 mm

59261 |[1C5922
10UF —— —— 0. 1UF
28% 10%
6. 3V 2 2 6. 3'
X5R X5R
603 201
BYPASS=U5920. 14: 13: 8 nm R5924*
10K
5%
= 1/ 20w
M-
201,

25 41 (OO} SMS_INT_L

TP_SM5_| NT2

PLACEMENT_NOTE=See schematic for

CRI Tl CAL
: -
VDD VDD_1 O R5912091 R591205K1 NOSTUFF
2 ~
Nzt U5920 voShS  uosh
LI S331DLH 2ti, 281, R5923
L0 D cs| 8 SM5 12C SEL | 1A\ 2  SMBUS SMC A S3_S o 31 s a7 5 90
’ spo 7 SMS ADDR SELECT 1%;{3w
11 )i NTL SDA/ SDI / SDOL_6 12C SMC SM5_SDA R 201
9 [I NT2 SCL/ SPCl 4 12C SMC SM5_SCL_R
L~ GND—, A R5922
FREE R591201|< 1A\ 2 SMBUS SMC A S3_SQhrys ot o7 52 o0
33850687 =S 3%
1/ 20W 1/’\%9W
orientation. 201, 201

Desired orientation when
pl aced on board bottomside (view thru top):

+X<

+Y/\

Front of system

+Z (dn)

\%

Circle indicates pin 1 |ocation when placed
in correct orientation

=~ SMS_ADDR_SELECT=0 Addr: 0x30(W)/0x31(Rd)
SMB_ADDR_SELECT=1 Addr: Ox32(W )/ 0x33(Rd)

NOTE: SDA and SCL have internal pull-ups to VDD IO

SYNC MASTER=K91 DI NESH

Di gital Accel eroneter

SYNC DATE=08/06/ 2010

TR RN we: |
d} Appl e Inc. Img.m_lﬂ
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0ot 0 g 5, EPSYE_S5
'R6101 (51001 | CRI TI CAL
3;,3K 0.1 - VDD
16W @,,g;z
2402 ) uU6100
64MBI T
- o SPI_MB CLK 6 | SCK sac Sl s SPI_MB Ml mu
SST25VFT064C
- D> SPI_MB CS L 14 CE*
SPIL_WP L WP SO| 2 SPI_MB M SO o
1519 6 [T SPI ROM USE_M.B 7 HOLD*
NOTE: |f HOLD* is asserted vsS
ROM wi Il ignore SPI cycles. ]

SYNC MASTER=K91 BEN SYNC DATE=06/08/ 201
R TP ——
SPI ROM
ST TN : |
d} Appl e I nc.
®
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MTERTETEm AN A WY L . V] A ‘A W A =N ==
AUDI O CODEC
CRI TI CAL APPLE P/ N 353S3199
L6201
FERR- 220- OHM PP5V_S0_AUDI O s
70 a1 25 22 20 16 7 [T PP1V5_S0 1y L2 o . PP1V5 _TAUDI OoODG
0402 CRI T1 CAL 48_49 50 51 -
0672UJ[50Ji L‘.?%lp 1 T RERERR Y Brec: 38y PP3V3_S0
o 189 . PP4V5_AUDI O ANAL OGrm
X351 2 |2 %, CRI TI CAL AL P CRI TI CAL
C62191|. o~ L 0.7 ;:__C62141 1C6213
= 10U§ Cc6218 1 BEH 448y 5 1Lé\7’2 o/—: pm— %90 a
w0 s ss GND_AUDI O HPANVP V2 roa (0 = Bl S V2 - 2058 40% 2 8 \
PP4V5_AUDI O ANALOG 4 A0TPEEY % —T— 20%
= st ey et Tl WA
R6210 %_‘S)OUF i M N‘HE v\yBBﬁiESSé%gm D VA REFVA FP VA = GND_AUDI O CODEC 5 57 &1
TS 29 |VBI AS_DAC
%%67K éﬁ 2 2 :gg CRI Tl CAL HPOUT_L| 38 M N LI NE W DTH=0. 30MM M N NECK W DTH=0. 20MM AUD HP_PORT_L
5/516 CS4206 FP 44 |VHP_FI LT+ AUD HP_ P R
tE M RH:.EE%E W BFEES: 28M 41 e AT U620 HPOUT_RL40 M N LI NE W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM Ul ORT
5 : (ﬁél
M NERERR- B?LIIEH%WI CS4Q2:865 HPREF|_39 M N LI NE_W DTH=Q. 30MV M N_NECK_W DTHEQ. 20MM AUD HP_PORT REF <
» AUD DM C SDAL 2 |GPI 0O/ DM C_SDAL LI NEOUT_L1+| 35 TP_AUD LOL L_P NCs
sNC IP_AUD GPIO 1 12 GDI oru | QULCESRIR, LI NEQUT_L1- | 34 TP_AUD LOL L_N NCs
sNC TP_AUD GPI O 2 14 2LINEQJTR1+ 36 AUD LOL R P oo 0 o
s @m-AUD_GPIO 3 15 GPl CB LI NEQUT_R1- | 37 AUD LOL R N _mom s 00 —
o D AUD_SENSE A 13 |SENSE_A LI NEQUT_L2+| 31 AUD L2 L P o 0 o
M NERESR—W BTFES: 28WM CS4206_FLYP | LI NEOUT_L2- | 30 AUD LC2 L N s oo o
AUD L2 R P
NE : CRI TI CAL 45 lFLyp LI NEQUT_R2+| 32 ooy 50 98
M NERER-V BTHES: 28W “5555% e LI NEQUT_R2- | 33 AUD L2 R N oo o0 0
%g{”z 42 [FLYN
M CBI AS|_16 AUD_CODEC M CBI AS 61
¥ I A o>
CS4206_FLYN 2 VL_HD
Y 28 CS4206_VCOM 2 X
VN WBHES o | | M REKE -t BHES: 2611
LI NEI N_L+|[ 21 AUD LI _P L -
o D HDA BI T CLK 6 [BI TCLK LI NEl N:O 2 AUD LI _REF ;
% 16 TRy HDA_SYNC LI NEI N_R+|_23 AUD LI _P_R am s
R6211 | 10_|syne
39
03 16 HDA SDI NO 1 2 s AUD SDI _R 8 |sDi M CIN_L+|_18 AUD M C INP_ L 61
< I\%\/ 5 |spo MCI N L-| 17 AUD M C I NN_L %Sj
b b¥ | X M N Re| 19 AUD M C NP Rema
o 10— HDA_SDOUT LLQRESET M QN R |20 AUD M C NN R me
ey '
il nno AL SPDIFI N VREF+_ADC]_27 CS4206 VREF_ADC
AUD SPDI F QUT_CHI P 48 |SPDI F_OUT - B %:
R6212 - NECK= :
AUD_SPDI F_OUT 1,39 2 ol 4 AUD DM C CLK
0 (T} I\éy\/ DM C_S 60
178w _—
ho5" DGND THRM PAD AGND
~ [ o |
N N CRI TI CAL CRI TI CAL
co2ga’l. | Cgz2s
p— —_— 1
l V2 - R6213
= CASE- Pg CASE- B2- SM %16
jém
o 57 ss GND_AUDI O CODEC \k/ﬂukt/lﬁgaw BIHES: 3MM
60 58 55 __GND_AUDI O HPAMP
CRI Tl CAL CRI Tl CAL N_LI NE_W DTH=0. 4
L6200 RHVECE WBH:ES 49N U6200 RE?&Y‘%\?TF:S' 23 NOTES ON CODEC 1/ 0O
FERpR'mz M MAXBEE; 4. S DI FE_FSI NPUT= 2, 45VRVS
1 2 UDFN = 2.
s D PP5V_S0_AUDI O 102 4V5 REG I N 1IN ouT| 6 PR4VeE AUDI O ANAL(IE@ 56 SE FSI NPUT= 1. 22VRMS —_—
R6200 avs FEGEN | 3 DAG2/ 5 FSOUTRUTDI FFY 2. 67VRVE
5 1 50 49 48 97 49 . SHDN* = )
FEREE Gy o PRS0 A ' RIOSE DAC2/ 3 FSOUTPUTSE= 1. 34VRVG
WY | 0200 CRITI CAL —IUF
Gos" LT 1C620 T, 1
— 1% 2 x5R
2 10V — 1 OF 202-1
81 XW6200 Tz i
SM 202-1
1582 4 GND_AUDI O CODEC <6 57 o1
VOLTAGE=0
1 0 2
AA ISYNC NVASTER=KOL AUDI O SYNC_DATE=00/ 307 2010
18
Voot AUDI O CODEC/ REGULATOR
XW6201
SM N _LINE W DTH=0. D
= M N-RERR-W BFHES: 38WM GND_AUDI O HPAMP < 5 eo d} Appl e Inc.
VOLTAGE=0 ®
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CRI TI CAL
R6300 @39
o 1L BIK AUD LI L DIV 2 } Iu
M N-RER-W BHE: TW A 1_13/&'4\, M N-REN-W BFFE. TW AR MR
2 N
NOSTUFF
R6301" 1 0630
21. 5K —— 820PF
Mg%w 2 i
ab%, FM
CRI TI CAL
C6302
3. \3IUF
o s AUD LI _GND e
[me I a 11
'R6303 8
100 SNVA- HF1
%16W
5 SLF
o« [y GND_AUDI O CODEC |
NOSTUFF
R6305" 1 G304
218K 1 555
pasws T
ab%, z
CRI TI CAL
R6306 383
w© AUD LI R AT AUD LI_R DIV 2) |1
O W RV BTFE T AN TWBHE: ]
_1§¥V - - 10%
hoz ANT
SNVA- HF1

LI NE

CODEC RIN = 20K CHVS
NET RIN = 18K OHMS
FC = 8 HZ

I NPUT VOLTAGE Dl VI DER

VIN = 2VRM5, CODEC VIN = 1.14 VRVS

AUD LI P L s6

AUD LI REF@ s6

WMERSR-WEBTE T =2

SYNC MASTER=K91 AUDI O

SYNC DATE=07/12/201 A

AUDI O LI NE

| NPUT FI LTER

d} Appl e I nc.
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VANV TOSENTX OIS 5 2 3 > .

ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
o o AUD_HP_PORT L 129, 2 AUD HP L o
CRI TI CAL| 18w M RERERR - BTHES: 2B
500 o5
0.1UF
1B T IR6502
X7R- Co 2 3, 32K
NC _AUD HP_ZOBEL L | irlﬁ'\év
Y 3_ 5E$:W BHFES: ggmgg 1 2402
5%2%)
s,
o s [rm-GND_AUDI Q_HPANP
R6510*
39
g
4025 1
NC _AUD HP_ZOBEL R | 3RG 355%2
M NERERR- : CRI TI CAL| °°15}4/
Cg»Sllg 1 402"
) 1%(‘7’;—
XTR o R6511

0
s D AUD HP_PORT_R 1,\%\12 AUD_HP ? . 0

SYNC MASTER=K91 AUDI O SYNC DATE=07/12/201

AUDI O HEADPHONE FI LTER
ST OV
d} Appl e I nc.
®
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3X MONO SPEAKER AMPLI FI ERS ( SSM2375)
APN: 353S2958

GAIN = +3 DB

1ST ORDER FC (L&R) = ~737 HZ
1ST ORDER FC (SUB) = ~90 HZ

PLACE C8611 CLOSE TO VDD PIN

. PP5V_SO_AUDI O AMP_L
ORI TI CAL] CRI TI CAL
1
CRI Tl CAL CRI TI CAL C6612 1. 106611
L85k C8613 Yoo = g alF
FERR: 1000~ OHM o 0Sw e e N T gg
womm AUD L@ | P 1YY Yal2 A D SPKRAMP LIN P 1|2 - CRI Tl CALS 285-1 M N_LI NE_W DTH=0. 50 MV
0402 NO_TEST=TRUE M N_NECK_W DTH=0. 20 MV
) 19 9 SPKRCONN L_OUT P -
M
pRar =
cE|6Té ](:‘AL CRI Tl CAL wl_SSMP3751 P BL|| ns out+| 3
s __SSMP3 AL - [B3
FERR 1000- OHM ch(%%ﬂ'F ° Z5LN N T M N_LI NE_W DTHE0. 50 WM
AUD LC2 | N 1 2 BAE Aso+ N2 |TP LT GAINNC M N_NECK_W DTH=0. 20 MM
% 56 [T ) - 98 )_ . L B2 SPKRCONN L_OUT N 6 60 98
0402 NO_TEST=TRUE 20% EDGE] oD
50V GND.
 AUD_SPKRAMP_SHUTDOWN_L o3 3
1
CRI TI CAL RG?O%OK
L6601 %
FERR: 1000- OHM }b}zg/
s m-AUD_GPI O 3 1YY Y L2 4023
0402
PLACE CB621 CLGSE TO VOD PI N
ws PP5V_SO_AUDI O AMP_R
CRI TI CAL CRI TI CAL
C66221|. 106621
C‘E‘gégAL CRI TI CAL YAV L S{}UF
Y 2 2 M 0.50 W
FERR- 1000- O1M OC(()S(?Z%SF TARRES ORI TI CAB 4%2- 1 M N NEGK W DTH0. 20 M
o s ADI@ RP  1(YY Y.l 2 AUDSPKRAMP RINP  1[|2 D SPKRCONN R_OUT P o o0 o8
o 0402 NO_TEST=TRUE JAN ééﬁ%gp% oD
%M o SSMP375R P BLIj our+| S
CE|6T6|§AL or'Y caL . SSMP375R N ALl \ our- | B3 M N_LI NE_W DTH=0. 50 MV
24 A2 A3 M N_NECK_W DTH=0. 20 MV
FERR: 1000- OHM 8624 s> o TP_RT_GALNNC SPKRCONN R QUT N g o o
weomm—AUD LR RN 1[Y wl 2 AUD SPKRAMP RIN N £ Epce| B2
0402 NO_TEST=TRUE Jobe Joxsy
50V 8
» _AUD_SPKRAMP_SHUTDOWN L 2
R6601" 1
10%5 =
1/ 18W
“’{Ezb )
PLACE CB631 CLGSE TO VOD PI N
ws PP5V_SO_AUDI O AMP_R
CRI TI CAL CRI TI CAL
CRI TI CAL CRI TI CAL C66321, 1C6631
L663 6633 100UF —— = Dyt UF
FERR- 1000- OHM 0. 025UF §_2 A)’z“‘ CRI Tl CALY > %}4’ M N_LI NE_W DTH=0. 50 MM
wsemm—AUDLOL RP 1( VY Y. 2 AUD SPKRAMP SUBIN P i|2 CASE” oo 403-1 Oy PI0, 20 M
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M C CONNECTOR
Dual DM C renoved. Added single analog nmic |ike K18.
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1 L8140 VLR W BTHES: 27 1+ ooy CPU_GND_SENSE Y . >0 VoG, Y26
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e FB_AQ 4> G382 gg:i; g:i (4F§:GA9) mg:i; m;i H26 FB_AQ_A<4> e o FB_BO 4> F1 Ipgeo_4/ DQB_4 (5 OF 9) MABO_4/ MAB_4| NB FB_BO_A<4> 67797 | Signal aliases required by this page
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o7 76 6 EB_A( 17> F26 | poao_17/DQA_17 WCKAO_0/ DQA_0| A32 EB_A( K_P<0x% 676 97 o7 77 6 FB_B 17> M |bQBo_17/ DQB_17 WCKBO_0/ DQvB_o| H3 EB K_P<0% 677 97
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B33 |a\p_B33 ao_vii| Vi1
Cl lanp_c1 NG/ Gnpf V13
39 leNp_c39 a\D_vie| V16
ES lanp E5 o _vis| V18
E35 |a\np_E35 aNp_ V21| V21
F7 | F7 GND_V23| V23
F9 lanp_Fo G\D_v26| V26
F11 lanp F11 G\ND_vie| V2
F13 |anD F13 GND_vs| V6
F15 laNp_F15 G\D_Y15| Y15
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H

s s _LVDS DDC DATA
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Place close to the connector s s _LED RETURN 5
we LED RETURN 4
we LED RETURN 3
we LED RETURN 2
wo LED_RETURN 1
NC

100 88 8 6 _PPVOUT_SO_LCDBKLT
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LVDS Transmtter

Al |

PLA%?&GOO A6: 7nm

— e o — ——E—— e A T . ey s e T am — am e —

Term nat i

emul ated LVDS outputs require this termnation

6

on

oo > LVDS_A CLK P 13070, LVDS_CONN_A _CLK P o o
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1925, PP1V8_S0 1,\;\’/\/2 anlk\"‘o/l%swsg i\&%x R = PESV3_ S0 GMUX ULC VCORLL : 2 4 e LVDS 1G B DATA P<2> KRIOOD 3100 1 A2 BLaGE NEap=ingoo moemm LVDS | G B DATA N<2> 4 57 o
1a 7 . mm N 0402
ez 20 37 % NECR™ 99 g N - 097 mm 1C9631 R9660 LVDS EG A CLK_N
oW 1 1 1 VALTAGEST. ; e LVDS EG A CLK P 100 1 2 o - .
Yaoz" 11 G911 |1 9612 |1 CIOL3 |1 COp14 | COBIS |1 (9616 |1 (L7 % o LVDS_EG A _DATA P<05 _RIBB1L 100 1AWz Srad s nthe o tomL VDS EG A_DATA_NEOS 1 o o
5% T, 1% T, 1% T, 1% T, 1% T, 1% T, 8% o o LVDS EG A DATA P<1> RIB6Z 100 1 2 . 0L nLVDS EG A _DATA N<1> 44 41 or
2 gosm 2 gosm 2 gosm 2 gosm 2 gosm 2 G 2 gosm o LVDS_EG A_DATA P<2> _RIBO3 100 1 N2 oact spppetntio ey baml VDS_EG A_DATA N2> 1,4 o,
o LVDS EG B DATA P<0> R9664 1 2 . el VDS_EG B_DATA_N<0> 74 o 5
L o LVDS EG B DATA P<1> _RIBBD 100 tAANz Trad e i B VDG EG B DATA NE1> v or ot
oo LVDS EG B DATA P<2> RIBBO 100 1 2 g . "ol VDS EG B DATA N<2> 44 47 o7
o PRRESD ' S| GNAL_MODEL=ENPTY PP3V3_S0
C9600 |: C9604 |1 C9605 |1 C9606 (1 C9607 |t C9608J1C9609 R d F) I I
L3 7uFL g 1UF Lo 1UF 98.%1UF £ (2)8%1UF £ (2)8%1UF (2)8%1UF 1 egJul r e u ups
%E %g %2 - o EG EQ EN NN\ 5% TrZoW— 20T
iy g ToeS0 ., ITAG GMX_TDI R9685 10K iapne
70 33 32 = “ o]« “ < of <[ of o o~ — o
ENEEE EE R EEE EEEEEEEEEEEEEE . JTAG GMUX_TDO RO6B6 10K 1 npp 2
Y 5% 17Z20W VF 20T
 — e — 7 o
R9645! R9640 |1 vee VCCAUX 838 8838 8 8B V13 o RIO680 1K 1 2 __ S —
10K 10K w5522 0 s JTAG | SP_TCK Kig |rex 8 8888888 &8 5%
1/ 200 1/ 36w o JTAG GMUX_TDI 113 |Toi 5> 5355555 > > NO STUFF1
201, 201 o JTAG GMUX_TDO K13 |TDO MT ; % R9670%
2 o JTAG GMUX_TVE L2 s CRI TI CAL SILK_PART=GMUX_RST b
GVUX TOE K2 |ToE 1/211g\§v
GWX_CFQD K1 |crao u9600 2
XP25- L
NO STUFF | NO STUFF e LCD BKLT EN g [— CSBSGAS —PT7A LVDS_B_DATA_P<0> 0 o7
R9646') R9641 |' s 5 BRLT PV 2 |peve rr7s_as _ LVDS B DATA N<O> oD = o R . d P I I d
10K N o o LVDS _DDC_SEL_EG Pa_|pB14a praal_al__LVDS B DATA P<i1> o - eq ul re u owns
11200 120w o o3 LVI EL_| PB14B PT8B LVDS_B_DATA N<1> o R9681 10K
201, 201 12 83 DP_MJUX_EN N3 _IPB15A( OD) PTOAL_ G5 LVDS B DATA P<2> oD ¢ o7 o e DP _MJUX SEI EG A5 7ow— 20T
o7 83 DP_MJUX_SEL_EG M4_|PB15B PT9B|_AS Ié\(/;DS B E(A)TIIAE\NN<2> oo 55 o7 RO682
EG RESET L Ps_|PB16A g PT14Al_B6 PVRSI am LVDS DDC SEL_I G 10K 1 2
o 7 o OO} 87 83 NN\ 5% —TrzoWw— 20T
o 87 71 P3V3GPU _EN M6 |PB16B PT14B] GVUX_DEBUG RESET L 87 5
Zg :7 o1 @@ GPUVCORE EN p6_|PB17A @ ; PT15A_A6 LVDS A CLK P oo o3 o7 B EG RO683 10K ;
= a0 87 86 P1VOGPU EN M |PB17B g PT158|_A7 LVDS A CLK N oD = o7 7 5s _LVDS DDC S - ST IO 70T
89 & P1V5FB1VBGPU R EN P7_|pB18A PT16A_C8 LVDS B CLK P {oOD == o7 (Use open-drain PGOD output to hold of f the start of the GPU PURSEQ until tRGigsh R rail s source is valid)
o o o VEFBIVBGPU R EN  p7 |
s @E BE CA |él:—rRE EE roron b v ths 2 DA'I?ANP<O> @“ N o770 EG RESET L RO691 100K innp2 o o o
79 N7__|PB19A 83 97
CRI Tl CAL 5 52 (T} LCD PVWR EN N8 |PB19B PT178[_B9 LVDS A DATA N<O> oo o o7 w oo LCD BKLT PWM R9693 100K LAAA 2
45 44 16 6 (B> LPC_AD<0> P9 _|PB20A PT18A_A9 LVDS_A_DATA_P<1> oo o o7 5% 17 20W Mk 20T
199%(939802 Z: a: 2 16 o gy LPC_AD<1> N9 _|PB20B prissl clo LVDS A DATA N<1> oo = o
M RT- SM 53 46 44 16 6 CHS LPC AD<2> P10 _|PB26A pT19Al_B10 LVDS A DATA P<2> oo o o
O7_ 53 46 44 16 5 (A LPC AD<3> MO _|PB26B g PT19B| _A10 LVgS A _DATA N<2> oo 55 o7 1
GVUX_ITAG_CONN P3V3 SO 40 49 50 51 53 56 g o1 73 7340 44 39 s B> PC_FRANVE L P12_1PB27A S Pr20A_A11  GN =
ory G X Too A r e L L. LPCPLUS RESET_L P13 IPB278 g| ereog B2 GND w0 s _PLVSFBIVBGPU R EN
(¢} z 3TA8 X TDI = D LPC CLK33M GMJX N12 |PB28A ES PT28Al_B13 gg
& 19 | NT PT28 Al3
T ITAG GMUX_TNB 1 o am- X P14 ipeogs | LT o o 05 _P1VOGPY_EN o674
o2 2 er LVDS |G B _DATA P<2> g |plor— —PreAl_ala _DP_A CA DET am e A
o8 JTAG | SP_TCK s 1523 35 o7 LVDS_| G B_DATA N<2> &2 |pios preB|_Bl14 DP_HOTPLUG DET am = o o7 01 _GPUVOORE EN 0w
PL6A I PROA LVDS_EG A _DATA_P<0> 78 67 07 N VF
Ot— s _TP_GMUX PL6B D3 EEZQ PR6H] LVDS EG A DATA N<0> 16 57 97 P3V3GPU EN 59;?(73 2201
o o7 10 > LVDS_| G A DATA P<0> 1 |pi7a pr7Al D14 __LVDS EG A DATA P<1> o o or 8 o7 71 G X,
1 o2 o7 10 VDS | G A DATA N<O> g1 P78 PR7B] LVDS EG A §$2 :;l:;z 78 87 97 s L5651
= s o7 10 (o LVDS | G A DATA P<1> _[p |pian Pron I AT a0 v LCD_PVR_EN R9672
NO STUFF o o 0 o> LVDS_1 G A DATA N<1>  E3 |pigs 3 g PREBL_F12 P 4.
RO647* % 5 10 [ LVDS | G A DATA P<2> F1 |pLoa 2 g PRIA| LVDS EG B DATA P<0> 78 87 o7 1/ 20w
10K o2 o7 10 LVDS | G A DATA N<2> @ |pios prop|_Gl14 _LVDS EG B DATA_N<O> 7o o7 07 RO671 %61
1/ 20 02 07 10 LVDS_| G B DATA P<0> PL10A PRLOA| LVDS_EG B DATA P<1> 70 07 o7 A
201, 02 87 18 LVDS 1 G B DATA N<O> & [pLioB PRLOB LVDS EG B DATA N<1> 78 57 97 .| RO678 20w
92 57 15 [T LVDS | G B_DATA P<1> H [PL11A PR11A|_H1 LVDS EG B _DATA P<2> 78 87 o7 4.%7K v
02 07 10 LVDS_| G B DATA N<1> PL11B PRL1B LVDS_EG B DATA N<2> 70 07 o7 1780w 2
52 o7 10 (O LVDS IG A CLK P HI |PL12A Pri2Al Hi4 LVDS EG A Cl_ﬁ EI am s o7 o7 . 201
92 87 18 LVDS IG A CLK N H3 |PL12B PR12B| J12 thS :Eg SASI_EL 78 87 o7
- N TP_LVDS MJUX_SEL_EG PLIZA - _PRMA_LMEGDEOD—EI\IMB 18
TP_GVUX PL14B L3 |PL14B X PR14B|_M.3 PWR 78 79
2 GVUX_RESET_L K3 |pL15A £ 2| pread N4 LVDS 1G BKL_ON @@ GMUX_S3_PD_GND
s o7 s _GVIUX_VSYNC L2 |PL15B 2 44 preaBl_N13  EG BKLT EN am e
89 86 81 73 8 PM ALL_GPU PGOOD N1 |pL25A 3 o
98 PEX _CLKREQ L P1 |PL25B 83 8 83 885 66 10 45 47 32 91 30|00 a0t B PP3V NO STUFF
(Tiel/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) 5 5 5 a5 & % % 3\ E@‘ 159675
ao 8 6 8 686 6 6 6 35 Q.
CEEEEREEEEL R 242
2,0, 7 PPBVE_SO 1139453 3
TeEmEEEee %%g;%FF J_ = SYNG VAT ER=RKO L VARY SYNC_DATE=087 03/ 2010
JTAG GMUX_TDI ., JTAG GVUX_TDO,, — -
1K E E Gr aphi cs MUX ( GMUX
1/20w
2 1%@60;% e sstngEAGOPEé P le | D
GVUX_VSYNC .,  oVEN scwsss_lﬁ scwsss_l'li" 2 . Appl e I nc.
0t Hf—t | NOTI CE OF PROPRI ETARY PROPERTY:
R9605 7S IR 0 72 4020 (D ALLSYS PURED BEHEPMTLRLONAIERLEEN LS IE |\
1K OSESSOR AGREES TO THE FOLLOW NG
s 20 20 7 PRIV T29 AN 129 _JTAG FET TTET‘Z NllEAI NTAIAN THI'S DOCUNENT | N CONFI DENCE 96 OF 132
1/520/00W Il NOT TO REPRODUCE OR COPY I T
T I N WHOLE OR PART
4 oo STAGLSETD s SIAGLSEIDO N e ! 87 OF 101
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VANV TOSENTX OIS 5 2 3 > .

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
— RDS( ON) 43 nthm @ 5V
LOADI NG 0.715 A (EDP)
FDOG38APZ_SBIVE001
SSOT6- HE PPBUS SW LCDBKLT 00 100
3 AME-93729/-0467 © :@;E%_%\QN g}/ﬁo 35™m THERE IS A SENSE RESI STOR BETWEEN
v+, . PPBUS GBH ) /.\/ B PPBUS SO LCDEKLT FUSER o = PPBUS_SW LCDBKLT_PVR *C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
EEREN FILIRE WBrED 4 AND PPBUS_SW BKL * PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
603- HF VarheEsss! &V Cm;)782 = ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
BOTTOM 'RO788 * _ :
301K 0.1UF 2 7100 68 67 08 53 51 a6 a1 22 57 5 POV SO PLACE_NEAREL9701. 2: 3mm

w

b LT | T, B
BUH T 8A-T10MOHM 1

LCDBKLT_EN_ DIV . _PPBUS_SW BKL

¢ - PPBUS SW L CDBKLT_PWR r§W JLACE_NEARPLE701. AS: Smm PPVOUT_SO_LCDBKLT ...,
o780 - ol Igons T TR re1otn 006 [ cogo6l,Ca 77 CY PG
The | el L ok,
MELFE —|E - CERM -1 —|E -1
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=D9701. 2: 5rm

J_ PLACE_NEAR=D9701. 2: 3nm
PLACE_NEA@Z?, . 5]I:\‘\TI lpgyl;%?ﬁ7ol. D1: 3mm =
p— — )
T R X\V720

1 2
7y 01,005 53,1 50,00 08 7 PP3V3 S0 PEVOUT_SW [ COBKLT_FB 53
4574140 30736 35 52728 28 25 PLACE_NEAR=C9797. 1: 5nm

R B PLACE NEAR:U%?%__?A. 2
- 1

NS

BKL VSY'\K:_R M N NECK W DTH=0. 075 mm
25 [T BKLT_PLT_RST_L 1NO STUF:f
9754 [R9755 8T
Lo Lo
2 2 1 H 2 8 E 8
ma@M (fJiI—HFF %%? P@FF VD]OVL7EXD \iN
1“.,2 BKL_FLTR &, 0 s op P37 BOVP- M Gg a1
. 1% VSYNC SWO BKLT: PROD
G R9441 i BKL_FLTR|riiren W22
R9353 1 5 M N_NECK_W DTH=0. 075 nm | BKL | SETS3 |, cer S sl AS PLACE_NEAR:UQ701;T§15: 10mm 4 > LED RETURN 1 .
63 6147 4130 28 20 23 16 SMBUS PCH CLK 1 2 le/}é\/M N_NECK_W DTH=0. 075 m BKL_FSETBA |reer 0 : :
m—___W/% F55F M N_NECK_W DTH=0. 075 mm BKL SCL oo &
i m = .
e gy SMBUS_PCH DATAD 2 Mt M N NEGCW D0 075 o BRL_SDA O o —  omif2 BXL L SEN BT P
Addr 0x58(W)/Ox59(Rd)M: /g}é\, BKL PWM A4 | pyw oural C5 BKL SE PLACE_NEAR=U9701. D5: 10mm 4 g 2> LED RETURN 2
PPB WL KLT 43 ] LAAA 22— BKL_EN A3 gy andf E3 3<|[—|I sér:Erxll\z:B LM'N?EEW S (A HEP s « =
100 88 QuTs = - : 1 - - °
- - ROR1 RILLE  races oo Pl FAULT G s oA EL BRC—T SENB Bcr;?:ﬁbéi[m
o :
R9..04 e 3 e 5 2 89
LCD BKLT_PWM:1 2 40 402 2222 PLACE_NEAR-LS701. C5: 10mm 2 LED RETURN 3 ...
%/ - 120 mm % - 120 nm
M:_g}_N 1%;04 = ol 5l 2 - M:_g}év -
40 | = = o| W] < BorTom Mg
T | _LED=22. 7TmA BKLT: PROD
2 i | |RI714 R9720
—_ WTE Rgg]g% % PLACEMENT_INOTE=Keep away firom noi se nodes(E4, Al, A2, B1, (B2 [pinl PLACE_NEAR=U9701. E3: 10nTn1 g 2 LED RErURN 4 6 82
see s;gc Tor 60%%%@ ZEEE‘/ X9 710 ERECR™ 20"fn ,VF/E;@/ s ~207mn
M BoTTOM Mgy
G\D I?KL S_CiND 1532 Bi%ér: PE%_D
Al =0' ’ —
I LED:369/ R set PLACE_NEAR=W9701. E2: 10mm 1 2 LED RE]'URN 5 o 52
(EEPROM shoul d set EN_|I _RES=1) FRECR= 230" b RECR= 230
-
BKLT: PE(]ZD
PLACE_NEAR:LB701.FE"1T;10I'\TT'I 1 g 2 LED REI'URN 6 o 52
| - .20 mm % \n - 120 nm
.
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON OO K AN DATE=0n 2o 200
103S0198 | s, THIN FLIM 1/16W 10. 2 CHM 0. 1, 04Q2,RSM17, R9718, RI719 BKLT: ENG | 10.2 ohmresistors for current El H _W'_
103S0198 | s, fH N FLIM 1/ 16W 10. 2 OHM 0. 1, 0402,ROM20, R9721, R9722 BKLT: ENG | measur enent on LED strings. ac I g Nt | Ver

TR RN e |
d} Appl e Inc. Img.m_lﬂ
<)
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89

87

87

87

71

81

86

87

3

— — E— — _-_'A—>A—‘_-_ T e T am wm—— —
GPU Rail Sequenci ng
0B Bh Ehe oI [ SOFRGoS 681! S Lo come
1) GPU 3.3V
2) GPUvcore
3) GPU_1.0V

{

4) GPU_1.8V; GDDR5 1.5/1.35V

P3V3GPU_EN

6

P3V3GPU_EN o a7 71 P3V3GPU_EN _
— VAKE_BASE=TRUE — oD 7 o7 0
GPUVCORE_EN 89 87 81 GPUVCORE_EN __ GPUVCORE_EN
= — VAKE_BASE=TRUE — oD o o7 0
P1VOGPU_EN 89 87 85 P1VOGPU_EN __ P1VOGPU_EN o6 57 89
MAKE_BASE=TRUE —_— @
PLACE_NEAR=U9500. 27: 7rnm
P1V5FB1VBGPU R _EN RO931
__ 89 s7P1V5FB1VBGPU R _EN A O, e wPIVBFBLEN P1V5FB_EN 56 59
— VAKE_BASE=TRUE A E_BASE-TRUE —
6
R9932 Loy
A 2 402 s 71| P1VBGPU_EN P1V8GPU_EN
— 7 8o
1/510/60W
VE- LF 1 C9932
402 —— 0. 470F 0. 47UF
PLACE_NEAR=U7880. 2: 7nm T, 8% T, &%
2 CERM X5R 2 CERM X5R
402 402
NO STUFF NO STUFF

EXT GPU PWRGD Pul | up

PLACE_NEAR=UB000. AH16:

PM ALL GPU PGOOD

7mm

89 87 86 81 73 5 [TR)

PM ALL GPU PGOOD

89 87 86 81 73 8 [T

PM ALL GPU PGOOD

{0 & 73 81 86 67 89

89 87 86 81 73 8 [T

PM_ALL_GPU_PGOOD
MAKE_BASE=TRUE

29 25 24 23 22 20 19 17 7 &

PP3V3_S5

PCH SO PWRGD

o8%68%0345% 4 78%63%4 4l %o
s PP3V3_S0

23 22 20 19 18 17 16
40 39

45 41 36
81 60 56 53
85 88 87 84

87 72

12 7
32 28726 25
50 49 48 47
82 79 72 71

o8

348,

24 23 TR ALL_SYS PWRGD

o CPUl WP_PGOOD

PLACE_NEAR=U1800. p12: 7nm

aa 35

NO STUFF
R9%63
1 2
1C9950 905
I
S 1%
SHEM
o 74LVC2CO8GT
1rx SOrs33
U995/ 7 ___PM S0_PGOOD
2 08
74LVC2Q08GT
4 5 L SO1833 R9962
(09502_SYS_PYROK R 15X 2 PM PCH SYS PWROK my 17 =
<L Sl o8 51{‘3’}4\/
4 hob
SMC_DELAYED_PWRGD NO STURF
PLACE_NEAR=U1800. L22: 5. 54nm
1(|)?9961
5%
1/ 16W
ME-LF
402
+PvPCH PW -
R9960 B
’\/(\?/W — PM PCH PVRCK ;1 o
5%
18
ookt

89 66

Unused PGOOD si gnal

TP_DDRREG PGOCD

CPUI WP_AXG PGOCD

am

TP_DDRREG PGOCD

Yany R

89 71

MAKE_BASE=TRUE
TP_P1V5S3RSO_RAMP_DONE

TP P1VSS3RSO RAMP DONE ¢y 71 89

MAKE_BASE=TRUE

SYNC MASTER=K91 NARY

SYNC_DATE=087 03/ 2010

Power Sequenci ng EG PCH SO
T

d} Appl e I nc.
®

: |
D

2
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CPU Si gnal

— e o — ——E—— e A T . ey s e T am — am e —

Constraints

6

4

VEI GHT

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘GA;:"
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

VEI GHT

CPU_VCCSENSE

*

25 ML

P

Section 2.8

CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 MM 2
CPU_COWP * 20 ML 2

CPU_I TP * =2: 1_SPACI NG 2

Most CPU signals with i npedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: Cal pel | a SFF DG (DG 407364_v1.5),

PCl - Expr ess

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@;:‘
PCI E_85D * —85_COHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
CLK_PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
PCI E * =3X_DI ELECTRI C 2 PCI E TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2

i npedance.

CPU Net

Properties

6917

6917

917

917

6917

6917

6917

6917

10 16

10 16

6917

10 19 44

10 17

10 17 29

10 23 25

10 23

10 23

9 23

9 23

10 17

10 45 67

10 19 23

10 19

10 16

10 16

16 23

16 23

23

10 23

10 23

10 23

10 23

10 23

10 23

10 23

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—Dv_s2N PCl E_85D PClE DM _S2N P<3: 0>
oM _s2n PCl E_85D PCIE DM _S2N N<3: 0>
oM s PCl E_85D PClE 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>
[ CcPU 508 CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0>
DM _Cl K100M CIK PCIE 90D| AK PCIE DM _CLK100M CPU P
[ees S CIK PCIE 90D| GK PCIE DM _CLK100M CPU N
[ CPU 50S CPU_AGTL EDI _| NT
O—CRU BECl CPU 50S PClE CPU_PECI
CO—BMSWINC CPU 50S CPU_AGITL PM _SYNC
CO—BMMEM PURED CPU_50S CPU_AGITL PM_MEM PWRGD
CO—XDE_CPU PURGOD CPU 50S cPy | TP XDP_CPU_PWRGD
O —XDP_BDRESET | CPU 50S cPy | TP XDP_DBRESET L
O—XDE_PROY_| CPU 50S cPy | TP XDP_CPU PRDY_L
O—XDE_PREQ | CPU 50S cPy | TP XDP_CPU PREQ L
CO—CRU SM RCOVP CPU 27PAS CPU_COVP CPU_SM_RCOVPO
CO—CRU SM RCOVP CPy 27PAS CPU_COVP CPU_SM RCOVP1

)_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM_RCOVP2
OB GG CPU 50S cPy | TP CPU CFG<11..0>
»>—CBUCEG CPU 50S cPy | TP CPU CFG<17.. 16>
CO—CBU CATERR | CPU 50S CPU_AGTL CPU_CATERR L
m CPU 50S CPU_AGITL CPU PROC SEL_L
[ CPU 50S CPU_AGITL TP_CPU VTIT_SELECT s
CO—CRULPROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L

) | CPU 50S CPU_AGITL CPU_PWRGD
O BM.IHRMIRIP_| CPU 50S CPU 8M L PM THRMIRI P_L
O XE_ A K CPU QK PCOE 90D| QK PAE | TPCPU _CI K100M P
O—XDE_aK CPU K POE 90D| QK PAE | TPCPU _CI K1I00M N
CO—XDE_OK PCH K PCOE 90D| QK PAE | TPXDP_Cl K100M P
O—XDE_QK PCH K PCOE 90D| QK PAE | TPXDP_CL K100M N
OO XP aKITp K PCOE 90D| QK POE XDP_CPU _CLK100M P
X aKITP K PCOE 90D| QK PAE XDP_CPU _CLK100M N
= CPU 555 CPU 8M L CPU PSI _L
[CO—BM.DERSLPVR CcPU 50S CPU_AGTI PM _DPRSLPVR
[ CPU 27PAS CPU_CONP CPU_PEG COWP N
[ CPU 27PAS CPU_COVP CPU_PEG RBI AS
ODo—ceucw CPU 27PAS CPU_COVP CPU_COVP3
Do—ceucawe CPU 27PAS CPU_CONP CPU_COMP2
Do—ceucawe CPU 27PAS CPU_COVP CPU_COMP1
Do—eucawe CPU 27PAS CPU_COVP CPU_COMPO
O—XE 1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO
X IMs CPU 50S cPy | TP XDP_CPU_TMS
[O—XDE_TICK CPU 50S cPy I TP XDP_CPU_TCK

> 1 CPU 50S cPy | TP XDP_CPU TRST L
CO—XDE_EPM CPU 50S cPy | TP XDP_BPM L<3. . 0>
CO—XDE_EPM.L CcPU 508 cPy I TP XDP_BPM L<7..4>
OO—(ESB CPURST L) |cpy s0s CPU LTP XDP_CPURST_L
i CPU_55S CPU 8M L CPU_VI D<6. . 0> N
= CPU_50S CPU_AGITL CPUI WP_| MON
[CO—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[CO—CPU_VOCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
[CO—CRLL VCCSENSE CPU 27P4S CPU_VCCSENSE | CPU VCCI OSENSE P 12 69
[O—CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE N 12 69
CO—CRULVCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P
CO—CRU_VCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE N
(e CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE P
[mra CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE N
CPU 27P4S CPU VCCSENSE | CPU AXG VAL SENSE P
[l CPU 27P4S CPU_VCCSENSE | CPU AXG VAL SENSE N
[ CPU 555 CPU 8M | GFX_VI D<6. . 0>
[CO—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
[ CcPU 50S CPU_AGTI GFX_VR_EN
D CPU 50S CPU_AGITL GEXI WP_| MON
[ PCl E_85D PCIE PEG R2D P<7..0>
[ PCl E_85D PCIE PEG R2D N<7..0>
[O—BEGRD PCl E_85D PClE PEG R2D C P<7..0>
[ PCl E_85D PClE PEG R2D C N<7.. 0>
[O—BEG 2R PCIE_85D PO E PEG D2R P<7..0>
[ PCl E_85D PClE PEG D2R N<7.. 0>
[ PCl E_85D PClE PEG D2R C P<7..0>
[ PCl E_85D PClE PEG D2R C N<7. . 0>
[ CPU 50S CPUMID CPU_VI DSOUT
[ CPU _50S CPU VID CPU VI DSCLK
[ CPU 50S CPUVID CPU_VI DALERT L
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Menory Bus Constraints

6

4

Menory Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_OHMDIFF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o

VEM_CLK2NVEM * =4: 1_SPACI NG 2
MEM CTRL2CTRL * =3: 1_SPACI NG 2
MEM _CTRL2MEM * =2.5:1_SPACI NG 2

VEM_CVD2CVD * =1.5: 1_SPACI NG 2

VEM_CVD2NEM * =3: 1_SPACI NG 2
MEM _DATA2DATA * =1.5:1_SPACI NG 2
MEM _DATA2NEM * =3: 1_SPACI NG 2

VEM_DQS2NEM * =3: 1_SPACI NG 2

VEM_20THER * 25 MLS 2

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

NET_SPAC! NG_TYPE1

Menory Bus Spaci ng Group Assignnents

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MVEM_CLK MEM_CTRL * VEM_CLK2MVEM MVEM_CMD MEM_CTRL * VEM_CVD2MVEM
MVEM_CLK MVEM_CMD * VEM_CLK2MVEM MVEM_CMD MVEM_CMD * VEM_CVD2CMD
MEM _CLK MEM _DATA * VEM_CLK2MVEM MEM_CVD MEM _DATA * VEM_CVD2MVEM
MEM CLK MVEM DG5S * VEM CLK2VEM MVEM_CVD MVEM DG5S * VEM CND2VEM

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

MEM_CTRL MEM_CLK * MEM CTRL2NMEM MEM_DATA MEM_CLK * MEM DATA2NEM
MEM CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM CTRL * MEM _DATAZMVEM
MEM_CTRL MEM_CMVD * MEM CTRL2NMEM MEM_DATA MEM_CMVD * MEM DATA2NEM
MEM _CTRL MEM _DATA * MEM _CTRL2ZMEM | MEM _DATA MEM _DATA * MVEM _DATA2DATA
MEM CTRL MEM DQS * MEM_CTRL2MEM | MEM _DATA MEM DQS * VEM_DATA2MVEM

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

DQS intra-pair
CLK intra-pair

DQ DQs/ A/ BA/ cnd si gnal
Maxi mum | engt h of any signal

SOURCE: Cal pella SFF Platform DG Rev 1.5 (#407364),

inter-pair

DQ DM si gnal s shoul d be matched wi thin 0.508nm of associ ated DQS pair.
mat ching should be within 0.127nm no inter-pair
DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mj .
mat chi ng should be within 0.127mm
CONTROL signals should be matched within [CLK-12.7mj to [CLK+0.0mj of CLK pairs.
A/ BA/ CVD signal s should be matched within [ CLK-12. 7mi]
spacing is 4x dielectric,
fromdie pad to SODI MM pad is 139. 7mm

Section 2.2

from procesor

MEM_DQS MEM_CLK * VEM DQS2MVEM MEM_CLK * * VEM_20THER

MEM_DQS MEM_CTRL * VEM DQS2MVEM MEM_CTRL * * VEM 20THER

MEM_DQS MEM_CMVD * VEM DQS2MVEM MEM_CMVD * * VEM 20THER

MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * VEM 20THER

MEM_DQS MEM_DQS * VEM DQS2MVEM MEM_DQS * * VEM 20THER
. Need to support MEM *-style wi |l dcards!

mat chi ng requirenent.

to [CLK+12. 7mm] of CLK pairs.
CLK is 5x dielectric.

bal |

mat chi ng shoul d be within 0.508nm

to SODI MM pad is 114.3nm

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 72D MEM O K MEM A CLK P<5..0>
O MEMAGK MEM 72D MEM O K MEM A CLK N<5. . 0>
O MEM A CONTL MEM 37S MEM CTRI MEM A_CKE<3. . 0>
O MEMA ONTL MEM 37S MEM CTRI MEM A _CS L<3..0>
O MEM A CNL MEM 37S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 40S MEM CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S MEM CNVD MEM A RAS L
O MEMA D MEM 40S NMEM CMVD MEM A CAS L
O MEMA D MEM 40S NMEM CMVD MNEM A VE L
CO—MEM A DQ BYTEQ MEM 50S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTET MEM 50S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM DATA MEM A _DQ<23. . 16>
O MEMA_DQ BYTE3 MEM 50S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32>
O MEM A _DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S NMEM DATA NMEM A _DQ<55. . 48>
CO—MEMA_DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56>
O MEMA DOSO MEM 85D MEM DQS MEM A_DQS_P<0>
CO—MEMA DOSO MEM 85D VEM DS MEM A DQS N<O>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A DXE1 MEM 85D VEM DS NVEM A DOS N<1>
O MEMA DQS2 MEM 85D MEM DQS. MEM A_DQS_P<2>
O MEMA DQS2 MEM 85D VEM DS NVEM A _DOS N<2>
O MMA DXS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA DQs4 MEM 85D MEM DQS MEM A_DQS_P<4>
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_N<4>
O MEMA DOSS MEM 85D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 85D VEM DS MEM A DQS N<5>
O MEMA DXSE MEM 85D VEM DS MEM A DQS P<6>
O MEMA DXSE MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS. MEM A _DQS_P<7>
O MEMA DQS7 MEM 85D VEM DS NVEM A _DOS N<7>
O MEMEB AK MEM 72D MEM O K MEM B_CLK P<5.. 0>
O MEMEB AK MEM 72D MEM O K NMEM B_CLK N<5. . 0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CKE<3. . 0>
O MEMB CNTL MEM 37S MEM CTRI MEM B_CS_L<3..0>
O MEMEB NI MEM 37S MEM CTRI MEM B_ODT<3. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CMVD NVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD NVEM B_CAS L
OO MEMB QD MEM 40S MEM CMVD MEM B VE L
O MEM B_DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0>
O MEMB_DQ BYTE] MEM 50S MEM DATA MEM B_DQx<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16>
CO—MEM B DQ BYTE3 MEM 50S MEM DATA MEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<47. . 40>
O MEM B DQ BYTEG MEM 50S MEM DATA NMEM B_DQ<55. . 48>
O MEM B DQ BYTE? MEM 50S MEM DATA NMVEM B_DQ<63. . 56>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS P<0>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS N<O>
O MEM B XE1 MEM 85D MEM DGS MEM B_DQS_P<1>
O MEM B DXE1 MEM 85D MEM DQS. MEM B_DOS N<1>
O MEM B DQS2 MEM 85D MEM DQS. MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 85D VEM DS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B_DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DS MEM 85D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 85D MEM DGS MEM B_DQS _N<4>
oMM B DOSS MEM 85D VEM DS MEM B _DQS P<5>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS P<6>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D VEM DS NVEM B_DQOS N<7>
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Digital Video Signal Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NIMUM LI NE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE
DP_85D « ~00_OHMLDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF ELECTRI CAL_CONSTRAINT_SET|  PHYSI CAL SPACI NG
LVDS_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
D2 AUX CH DP_85D Dispiaypert | DP 1G AUX CH P 017 83
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT O AUX CH DP_85D DisPLAYPORT [ DP 1 G AUX CH N 817 83
DI SPLAYPORT =4: 1_SPACI NG 2 DI SPLAYPORT | TOP, BOTTOM| =4: 1_SPACI NG 2 O—L\VDS 1G A aK LVDS 85D L VDS LVDS IG A CLK P 18 87
4 R OO L\DS1GA QK LVDS 85D LVDS LVDS |G A CLK N 18 87
LVDS 4 1_SPACI NG ? i TP, BOTTOM 4: 1_SPACI NG ? CO—LVDS 1 G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> ;¢
. O—LVDS LG A DATA LVDS 85D LVDS LVDS | G A DATA N<2..0> 4
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193 S _Lvns 16 A paras LvDs_asD o NC_LVDS | G A DATAP<3> _ ..
CO—LVDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAN<3> ;¢
H CO—LVDS 1 G B DATA LVDS 85D LVDS LVDS | G B DATA P<2..0> ;¢
SATA I nt er f ace COﬂSt ral nt S O—LVDS LG B DATA LVDS 85D LVDS LVDS | G B DATA N<2..0> 4
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z’{ : QATA*HT)*R?D QATA*QOD SATA SATA Hm mD C P e
_ - ON LAYER? ki f SATA_90D SATA SATA HDD R2D C N 16 a1
SATA_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [CO—SATA_HDD R2D SATA_90D SATA SATA _HDD R2D P 6 a1
N ~ _ _ _ _ _ = SATA_90D SATA SATA HDD R2D N 6 m
SATA_37SE =37_0HM_SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE —37_01M_$E7> » ? SATA oo o0 ATA 200 —— SATA DD F2D UF P "
SATA_50SE * =50_CHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_CHM_SE =50_OHM_SE [ SATA_90D SATA SATA HDD R2D UF_N a
[O—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 a1
— I [ SATA_90D SATA SATA _HDD D2R N 16 41
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT CO—SATA_HDD 2R SATA_90D SATA SATA_HDD D2R C P 6 a1
. e . - SATA_90D SATA SATA HDD D2R C N 6 m
SATA iss.isaisosuo| =51 1_SPACI NG ? _ SATA TOP, BOTTOM|  =5: 1_SPACI NG ? l:: SATA om0 ATA 80D AT SATA ODD R2D G P o
SATA_| COMP i 15 ML ? [— SATA_90D SATA SATA OOD R2D C N 16 a1
[CO—SATA 0D R2D SATA_90D SATA SATA _ODD R2D P 6 a1
= SATA_90D SATA SATA_ODD R2D N 6 m
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193 [CO—SATA QDD 2R SATA_ 90D SATA SATA _ODD D2R P 16 a1
[ SATA_90D SATA SATA ODD D2R N 16 a1
[CO—SATA DD 2R SATA_90D SATA SATA ODD D2R UF P 6 m
[ SATA_90D SATA SATA _ODD D2R _UF_N 6 a1
USB 2.0 Interface 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‘GA;Z’{
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD :STANDARP _ oy BCH_SATAG_| COMP | saTa sose SATA Lcovp | PCH SATA3COVP .
USB_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF . \_| | SATA_37SE SATA_| COVP. PCH_SATAI COVP 16
CO—USB HUB1 Up USB_85D USB. USB HUB1_UP_P 18 24
e = [ USB_85D USB USB_HUB1_UP_N 16 24
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT HUB? UP USB_85D USB USB HUB2 UP P 16 24
UsB lstasansesio| =4 1_SPACI NG 2 UsB TOP, BOTTOM|  =4: 1_SPACI NG 2 s - USE_85D USE USB_HUB2_UP_N 16 24
USE REl AS N 15 ML I [CO—USB EXTA USB_85D USB. USB _EXTA P 24 a2
- [ USB_85D USB USB_EXTA N 24 a2
O USB_EXIR USB_85D USB USB_EXTB P 24 42
= USB_85D USB USB_EXTB_N 24 a2
CO—USB EXTC USB_85D USB. USB EXTC P 5 2
D USB_85D USB USB_EXTC N s 24
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193 O USB_CAVERA USB_85D USB USB _CAMERA CONN P 6 a1
[ USB_85D USB USB_CANMERA _CONN_N 6 31
O USB BT USB_85D USB USB BT P 24 31
[ USB_85D USB USB_BT_N 20 31
[CO—USB_TPAD USB_85D USB. USB_TPAD P 2 52
= USB_85D USB USB_TPAD N 24 52
OO—UsB IR USB_85D USB USB IR P 24 43
[ USB 85D USB USB IR N 24 43
CO—PCHUSBRBIAS | PCH USB RBIAY USB RBIAS PCH USB RBI AS 18
[ZD—USB T29A USB_85D USB USB_T29A P s 24
— USB_85D USB USB_T29A N s 24
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PCH Net Properties

LPC Co i
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CLK_LPC 50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
LPC * 6 ML 2
CLK_LPC * 8 ML 2

SMBus I nterf

ace Constraints

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

SMB_50S * =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&l GHT
SMVB * =2x_DI ELECTRI C 2

HD Audi o I nt

erface 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_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT
HDA * =2x_DI ELECTRI C 2

SI O Si gnal

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
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT

CLK_SLOW * 8 ML 2

SPI Interfac

e Constraints

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
SPI_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
SPI * 8 ML 2

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBCAD LPC_50S LPC. LPC AD<3. . 0>
O LPC_ERAMNE | L PC 50S LPC LPC FRAME L
O—LBC RESET | L PC 50S LPC LPCPLUS RESET L
CO—BCHLEC A KO CKIPC50S OKIPC LPC CLK33M SMC R
[ CKIPC50S OKIPC LPC CLK33M SMC
= CKIPC50S OKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK

,_PCH_ , 50S SVB SMBUS_PCH DATA
[CO—SMBUS PCH 0 O K SMB_50S SMB SM._PCH 0_CLK

> PCH 0_| , 50S SVB SM._PCH 0_DATA
CO—SMBUS PCH 1 QK SMB_50S SMB SM._PCH 1_CLK
CO—SMBUS PCH 1 DATA  SMB 50S SVB SML_PCH 1_DATA
O HABRT AK HDA_50S HDA HDA BIT_CLK
= HDA_50S HDA HDA BIT_CLK R
[O—HDA SYNC HDA_50S HDA HDA_SYNC
= HDA_50S HDA HDA_SYNC R
[O—HDARST | HDA 50S HDA HDA RST R L
[ HDA 50S HDA HDA RST L
[O—HDA_SDINO HDA_50S HDA HDA_SDI NO
= HDA 50S HDA AUD SDI _R
CO—HDA SDOUT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
O—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_Mx! SPl_55S SP| SPI_MOSI _R
= SPl_55S SPI SPI _MOSI
OO—SBLMSs0 SPl_55S SPI SPI _M SO
O—SBL_cs0 SPl_55S SPI SPI_CSO R L
= SPl_55S SPI SPI _CSO_L
i PCl E_85D PClE PCl E ENET_R2D P
[ PCl E_85D PClE PCl E_ ENET_R2D N
[O—BCLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[ PCl E_85D PClE PClE ENET_R2D C N
[CO—PCLE ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[— PCl E_85D PCIE PCl E_ ENET_D2R N
[ PCl E_85D PClE PCl E ENET_D2R C P
[ PCl E_85D PClE PCl E ENET_D2R C N
i PCl E_85D PClE PClE AP_R2D P
[ PCl E_85D PClE PClE AP_R2D N
CO—PCLE AP R2D PCl E_85D PCIE PCIE AP R2D C P
D PCl E_85D PCIE PClE AP_R2D C N
[O—BCLE AP 2R PCl E_85D PCIE PCl E AP_D2R P
[ PCIE_85D PCIE PCl E_AP_D2R N
i PCIE_85D PCIE PCl E_FW R2D P
[— PCl E_85D PCIE PClE FWR2D N
OO—BCQE EWRD PCl E_85D PClE PCE FWR2D C P
D PCl E_85D PClE PCILE FWR2D C N
[O—BCQE EWM®R PCl E_85D PClE PCl E FW D2R P
[— PCl E_85D PClE PCl E FW D2R N
[— PCl E_85D PCIE PCLE FWD2R C P
[ PCl E_85D PClE PClE FWD2R C N
K PCOE 90D CIK POE PCl E_CLK100M PCH P
= K PCOE 90D G K POE PCl E_ CLK100M PCH N
[»—BCE QKIOOM 129 K PCE 90D CIK POE PCl E_ CLK100M T29_ P
= K PCOE 90D CIK POE PCl E_ CLK100M T29_ N
= K PCE 90D CIK POE PCH CLK96M DOT_P
= K PCE 90D CIK POE PCH CLK96M DOT_N
K PCE 90D CIK POE PCH CLK100M SATA P
= K PCOE 90D G K POE PCH CLK100M SATA N
CcPU 50S QK PAE PCH CLK14P3M REFCLK
= CPU 50S K POE PCH CLK33M PCl | N
[O—BCLE QLKI00M K PCE 90D G K POE PEG CLK100M P
[ K PCOE 90D CIK POE PEG CLK100M N

- A _ X & PCl E_ CLK100M ENET_P
[— K PCE 90D CIK POE PCl E_ CLK100M ENET_N
[CO—BCLE QLKI00M AP K PCOE 90D CIK POE PCl E_ CLK100M AP_P
[— K PCE 90D CIK POE PCl E_ CLK100M AP_N
CO—BCLE_QLKI0OM EW K PCE 90D CIK POE PCl E_ CLK100M FW P
[ K PCE 90D G K POE PCl E_ CLK100M FW N

- A _ X & NC PCl E_CLK100M EXCARD
[ K PCOE 90D CIK POE NC PCl E _CLK100M EXCARD
[»—BCE 129 RD PCl E_85D PClE PCl E T29_R2D C P<3..0>
[»—BCE 129 RD PCl E_85D PClE PClE T29_R2D C N<3..0>
PCIE T29 R2D PCl E_85D PClE PCl E T29_R2D P<3..0>
[»—BCE 129 RD PCl E_85D PClE PCl E T29_R2D N<3.. 0>
PCIE T29 2R PCl E_85D PClE PCl E T29_D2R P<3..0>
PCIE_T29_[2R PCl E_85D PClE PCl E T29_D2R N<3.. 0>
[»—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R C P<3..0>
[®PCOE_T29_ 2R PCl E_85D PClE PCl E T29_D2R C N<3..0>

6 16 44 46 87

6 16 44 46 87

6 25 46 87

18 25

25 44

6 25 a6

16 23 26 28 30 41 47 61 88

16 23 26 28 30 41 47 61 88

16 47

16 47

16 47

16 47

16 56
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CAESAR |V (Ethernet) Constraints

{

— e o — ——E—— e A T . ey s e T am — am e —

6

4

Et her net Net

Properties

RET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ENET_50: ENET. BOM6764 CLK25M XTALI
fa—t ENET_50: ENET. BOM6764 CLK25M XTALO
fa— ENET_50: ENET. ENET RESET L
O—=erm ENET_1000 ENET vy ENET MDI_P<3..0>
= ENET_1000 ENET_vny ENET_MDI _N<3..0>

R DaTA_s0 ENET_50: ENET_CR SDOONN_DATA R<7..0>
[>—cenata o ENET_50: ENET_CR SDCONN_CMD R
[—c=ax ENET_50: ENET_CR SDOONN CLK R

o> CRDATA A0 ENET_50: ENET_CR SDOONN_DATA<7. . 0>
[CD—cenata o ENET_50: ENET_CR SDOONN_CVD
>—=ox ENET_50: ENET_CR SDOONN_CLK.

T R Ak ENET_50: ENET_CR SDOONN CLK R L 32

SQURCE: Broadcom 5764- DSO4- RDS Page 38

FireWre Interface Constraints

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NIMUM LI NE WOTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
ENET_3X * =3:1_SPACI NG ?
SQURCE: Broadcom 5764- DS04- RDS Page 38
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
ENET_CR * =3X_DI ELECTRI C 2
SOURCE: Attila Farkas Email - 8/2/10
CAESAR |V (Et hernet PHY) 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
ENET_100D * =100_cHM D1 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
ENET_MDI . 0.6 W ?

FireWre Net

Properties

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 110D * =110_cHM 0l FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM_DI FF =110_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
FW TP * =3: 1_SPACI NG 2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

Do e EWEET EW TP NC FW) _TPAP
D —cuweo_te Ewi110D EW TP NC FW) TPAN
EWP0_TPE Ewi110D EW TP NC FW) _TPBP
[ED—Euweo_ten Ewi110D EW TP NC FW) _TPBN
EWP1_TE Ewi110n EW TP FW PORT1 TPA P
D —Ewer e Ewi110n EW TP FW PORT1 TPA N
[CIED»—Ewel_Tee EW 110D EW TP FW PORT1 _TPB P
[CED—Ewel1es EW 110D EW TP FW PORT1 _TPB N

Port 2 Not Used

6 38 40

38 40

6 38 40

6 38 40

38 40

38 40

38 40

38 40

SYNC _DATE=08/ 03/ 201d

ISYNC MASTER=K91 ERI C
TTILE
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Di spl ayPort Signal Constraints 729/ DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TYPE
. : . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
T29 I 2C SI gnal nSt rai nt S _ 129 R T29DP_80D. T290P T29_R2D P<0> o 8
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 OO—R9 R T29DP 80D T29DP T29 R2D N<O> 6 o4
T29_I 2C_55S . =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD CO—2-Rn 1290P_800 12900 129 R2D P<l> o o
29 R2D1 T29DP 80D T29DP T29 R2D N<1> 6 o4
— [— T29DP_80D T29DP T29_R2D C F P<1..0> 84
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [ T29DP 80D T20DP T29 RPD C F_N<1.. 0> 84
- - — O—I29_2R0 T29DP 100D | T29DP T29_D2R C P<0> o 8485
T29. 120 2x_DIELECTRIC ? 129 R0 T29DP_100D T29DP T29 D2R C N<O> 6 84 85
. - T29 2RI T29DP_100D T290P T29 D2R C P<1> 6 84 85
T29 SPI Sl gnal COI’]St r al nt S g T29_DPRI T29DP_100D T29DP T29 D2R C N<1> 6 84 85
ALLOW ROUTE = T29DP_100D T29DP T29DPA D2R1_AUXCH P s 85
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» : T?qr)P71 00D Too0p TZQDPA D2R1 AUXC.—' N oo
T29_SPI _55S =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD = T290p_g0D Toamp DP SDRVA M. C P<3..0> oo
— T29DP_80D T29DP DP_SDRVA M._C N<3..0> s 84
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT g T29DP 80D T20DP DP_SDRVA M._R P<3..0> o4
" - — f T29DP_80D T290P DP_SDRVA _M._R N<3. . 0> "
T29_5M1 2x_DIELECTRIC ? [O—DE_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2..0: 2> 6 84 95
H H DP_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._N<2..0: 2> s 84 95
T29/ DP Connector Signal Constraints S esmewan  [rewsn e DP SDRVA M. P<3..1:2> ..
ALLOW ROUTE = CO—D2SDRVA M _aDD T29DP 80D T29DP DP_SDRVA M. _N<3..1: 2> o4
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» : I')Piﬁl')?\/AiAlJXCH T?qr)piaor) 12000 u:’ Sm\/A AUXC." P o
T29DP_80D * =80_CHV DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF O—DR_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_ AUXCH N 84
* = = = = = = 'EF [— T29DP_80D T20DP DP_SDRVA AUXCH C P a4
T29DP_100D 100_OHM DI FF|  =100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF Toa0p 80D S, DP SDRVA AUXCH C N -
[ T29DP 80D T20DP T29DPA M._P<3. . 0> 6 84 85
= T29DP 80D T29DP T29DPA M._N<3. . 0> 6 84 85
S - T29DP_80D T290P T29DPA M._C P<3..0> a4 85
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ : T?qr)piaor) To90p TZQDPA 'VL C '\K3 ] O> -
T29DP * =5x_DI ELECTRI C ? T29DP TOP, BOTTOM| =7x_DI ELECTRI C ? [— T29DP 80D T29DP DP_A EXT_AUXCH P 84 85
[ T29DP 80D T29DP DP_A EXT_AUXCH N 84 85
SOURCE: Bill Cornelius’s T29 Routing Notes 120 rore T2a0p_ 800 Tr00p T29 ROD P<2> _
D29 R T29DP_80D T290P T29_R2D N<2>
D—I29 RDa T29DP_80D T290P T29_R2D P<3>
O I29 RDa T29DP_80D. T290P T29_R2D N<3>
= T29DP_80D T29DP T29_R2D C F_P<3..2>
= T29DP 80D T29DP T29_R2D C F _N<3. . 2>
D129 2R T29DP_100D T290P T29_D2R C P<2>
—R29 R T29DP_100D T29DP T29_D2R _C N<2>
129 2R3 T29DP_100D T290P T29_D2R C P<3>
D129 2R3 T29DP_100D T290P T29_D2R C N<3>
[ T29DP_100D T29DP T29DPB_D2R3_AUXCH P
= T29DP_100D T29DP T29DPB_D2R3_AUXCH N
i T29DP 80D T29DP DP_SDRVB_M._C P<3..0>
[ T29DP 80D T29DP DP_SDRVB_M._C N<3..0>
= T29DP 80D T29DP DP_SDRVB_M._R P<3..0> ol d dual t host
=t T290P_80D Toamp DP_SDRVB M._R N<3..0> y used on dual -por osts.
OB SDRVB M _EVEN T29DP_80D T29DP DP_SDRVB_M__P<2..0: 2> o5
O D2 SDRVE M _EVEN T29DP 80D T29DP DP_SDRVB_M._N<2. . 0: 2> o5
O—DE_SDRVEM_ODD T29DP 80D T29DP DP_SDRVB_M._P<3. . 1: 2>
CO—D2SDRVB M _aDD T29DP 80D T29DP DP_SDRVB_M._N<3. . 1: 2>
O DE_SDRVE_AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH P
[O—DE_SDRVE AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH N
[ T29DP 80D T29DP DP_SDRVB_AUXCH C P
= T29DP 80D T29DP DP_SDRVB_AUXCH C N
[ T29DP 80D T29DP T29DPB_M._P<3. . 0>
= T29DP 80D T29DP T29DPB_M.__N<3. . 0>
[— T29DP 80D T29DP T29DPB_M._C P<3.. 0>
- T29DP 80D T29DP T29DPB_M._C N<3. . 0>
T29 1 C Net Properties = Toome aon | Toare DP_B_EXT_AUXCH P
NET_TYPE = T29DP_80D T290P DP_B_EXT_AUXCH N
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG -
[ DP_85D pispLayport | DP.T29SNKO_ M._C P<3..0> 4451
[— DP_85D pispLayport | DP.T29SNKO_M._C N<3. .0> 44351
[O—DR_T29SNK0 M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> .
[O—DB_T29SNKO_M DP_85D DisPLAYPORT | DP.T29SNKO M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C P 6 33 78
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C N 6 33 78
> 0_AUXCH DP_85D DL sPLAYPORT | DP__T29SNKO_AUXCH P 63
> Q_AUXCH DP_85D pispLAYPorT | DP.T29SNKO_AUXCH N 6 33
[ DP_85D pispLayport | DP.T29SNK1 M. C P<3..0> 4451
D DP_85D DiSPLAYPORT | DP_T29SNK1 M. _C N<3..0> (4
CO—DR_T295NKI1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. P<3. . 0> .
[O—DR_T29SNK1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C P 6 33 78
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 6 33 78
[O—DB_T29SNK1_AUXCH DP_85D pispLAYPorT | DP.T29SNK1 _AUXCH P 6 33
O—DR_T29SNK1_AUXCH DP_85D DL SPLAYPORT | DP_T29SNK1_AUXCH N 6 33
[ DP_85D DisplAYPoRT | DP_T29SRC M._C _P<3. . 0>
D DP_85D pspraypert | DPT29SRC ML_C N<3. . 0> . . .
= D 850 oL spLaveaer | DP._T29SRC_AUXCH C P Only used on hosts supporting T29 video-in
D DP_85D pispLAayporT | DP.T29SRC AUXCH C N
D T29 12C 558 | T29 12C 12C T29_SCL 33 a7 84
[ T29 12C 558 | T29 12C 12C T29_SDA 33 a7 84 SYNCII ll\/LAtSTERbTZQ REF SYNC DATE=10/16/ 2010
O I29_SPl_aK T29 SPI_55S | T29 SpI T29_SPI _CLK 33 T29 CbnSt ral nt S
[O—I29 SPl_ME T29_SPI_55S | T29_SPI T29_SPI _MOSI a3 D
o129 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO 33 d} App| e I nc.
O—29.SPL_CS | T29 SPI_55S | T29 SpI T29_SPI _CS_L a3 ®
[ T29DP_80D T29DP T29_R2D C P<3..0> 66 33 84 NOTI CE OF PROPRI ETARY PROPERTY:
= s L9 BoD ¢ M (i somu e R AR e
[— T29DP_100D T290P <3..0> 68 33 84
D T20pP 100D | T200P T29 D2R N<3..0> o a3 8a 0 LgT“’?'O"‘;’;LgG;'E ?o’\éwu N CONFI DENCE 105 OF 132
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER CA,&‘L%E%’TE M NIMUM LINE WDTH | M N MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 WM

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC A_S3_ | SMB_50S SMVB SMBUS_SMC A _S3_SCL 631 44 47 53 54
. SMC A_S3_ | SMB_50S SMB SMBUS_SMC _A_S3_SDA 631 44 47 53 54
. SMC B SO | SMB 508 SMB SMBUS _SMC B_SO_SCL 44 47 50
_SMC_B_S0_ SME_50S S\ B DA a7 50
. SMC. 0_S0_ | SMB_50S SMVB SMBUS_SMC 0_S0_SCL 631 44 47 50 79
. SMC_0_S0_: | SMB 50S SMB SMBUS_SMC_0_SO_SDA 651 44 47 50 79
_SMC,__BSA_ |sve s0s  Isvm | SMBUS SMC BSA SCL 6 a4 47 62 63
. SMC BSA_ SMB_50S SMB SMBUS_SMC BSA SDA 6 a4 47 62 63
, SMC | - SMB_50S SVB SMBUS SMC MGMT_SCL 44 47 100
, SMC | — SMB_50S SMB SMBUS SMC MGMT_SDA 44 a7 100
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TO1_DI EEPAI R CHGR CSI _P 63
[ 1TOl DI EEPAIR CHGR CsSlI _N 63
O—CHR CsO 1TOI_DI EEPAI R CHGR CSO P 63
D 1TO1_DI EEPAI R CHGR CSO N 63

SYNC MASTER=K18 M._B

SYNC DATE=04/27/ 2010 A

"~ SMC Constr ai

nts
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GDDR5 Frame Buffer Signal Constraints

N GDDR5 FB A Net Properties GDDR5 FB B Net Properties
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE NET_TYPE
GDDR5_45R50SE « —50_OHM SE =50_OHM SE =50_OHM SE 12.7 WM =STANDARD =STANDARD ELECTRI CAL_CONSTRAINT_SET |  mrson sprane ELECTRI CAL_CONSTRAI NT_SET |  mrson sprane
EB_A0_O K GDDR5_80D GDDR5_QI K FB_AO0_CLK P 75 76 EB_BO_CIK GDDR5_80D GDDRS_ QLK FB_BO_CLK P 5 77
GDDR5_45SE * —45_0HM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD g En A0 OLK P s ak | FB AO_CLK N 1576 g EB BO_ QK GDORS_80D ars ak | FB BO CLK N 15 77
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [O—EBAL QK GDDR5_80D GDDRS_QL K FB_A1 CLK P 7576 CO—EBEBLOK GDDR5_80D GDDRS_QL K FB Bl _CLK P s 77
[OO—EBAL QK GDDRS_80D GDDRS_ QLK ES ﬁé ,(A:Lg N0 75 76 O—EBBL OK GDDR5_80D GDDRS_ QLK ES % ,(A:Lg N0 s 77
) CO—feacv | GOORS 45RS0SE | GDDRS CVD <8. . 0> 675 76 , B0 | GDDR5_45R50SE | GDDRS_CMVD <8. . 0> 675 77
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT an FB Al A<8 j O> o 75 76 D EB B1_CAMD 45R50SE an FB Bl A<8 j O> o 75 77
GDDR5_CLK * =5x_DI ELECTRI C 2 O>—EBaaw | cones asesosE [ coors avn | FB AO_ABI L - _BO_ | coDRs_45Rs0sE | eoors avp | FB BO_ABI L o757
Py, " —ox DELECIRC P O—EBAlaw | GRS 45RS0SE | GDDRS_GMD FB_Al_ABI _L 675 76 O—FEBBL QD GDDR5_45R50SE | GDDRS CMD FB Bl_ABI _L 675 77
— - : [—EB_A0_QwD | GDDRS _45RS0SE | GDDRS_OMD FB AO_RAS L 75 76 3 BO_ | GDDRS_45R50SE | GDDRS_CVD FB BO_RAS L 75 77
GDDR5_DATA * =3x_DI ELECTRI C 2 Co—EBAlavD 00 | GDDRS 4SRS0SE | GDDRS CMD FB Al _RAS L 75 76 O—EBEBL QD GDDRS_45R50SE | GDDRS_CWVD FB_Bl1_RAS L s 77
pr— N 7% DIELECIR C P [O—EBs o | GDORS 45RS0SE | GDDRS QVD ES ﬁg’ % t 7 B0 | GDDRE_45RE0SE | GDDRS_OMD ES g? % t 7
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DP_85D =85_OHM DI FF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF 0_own GDDRS_45RS0SE | GDDRS._CQVD. FB A0 CS L 75 76 CGDDR5_45R50SE | GDDRS_CMVD FB BO_CS L 75 77
LVDS_85D * =85_OHM DI FF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF DO—EBa o | cooes 4sesosElcooRs oo [ FB AL CS L 576 [O—EBBL QD GDDR5_45R50SE | ahprs_avb | FB Bl _CS L 57
[>—EB_A0_EDD GDDRS_45SE GDDRS_EDC FB_AO_EDC<0> R — [O—FEB_B0_ED GDDRS_45SE coprs_EDc | FB_BO_EDC<0> 675 77
== == [Z®>—EB_A0_EDC] GDDRS_45SE GDDRS_EDC FB_AO_EDC<1> — [>—EB_B0_EDCI GDDRS_45SE coprs_Epc | FB_BO_EDC<1> 675 77
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Goors paTa | FB A1 _DBI _L<0> 67576 coDRs_paTA | FB Bl DBl _L<0> 675 77
E>—EBAL DB L1 GDDRS_45SE chors pata | FB A1 DBl _L<1> 675 76 GDDRs DATA | FB Bl DBl _L<1> 675 77
C»>—EBAL DRI 12 GDDR5_45SE chors pata | FB A1 DBl _L<2> 675 76 _DBI _| chors pata | FB_B1 DBl _L<2> 675 77
_A1_DBI_| | GDDRS_45SE copRs_pATA | FB_AL DBl _L<3> 675 76 [—EBB1 DAl 13 GDDR5_45SE coors_paTa | FB Bl DBl _L<3> P
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[—EB_A0 wa K1 GDDR5_80D GDDRS_CMD FB_AO0_WCLK N<1> 675 76 CO—EBB0 WO K GDDR5_80D GDDRS_C\VD FB_BO_WCLK N<1> 675 77
[O—EB_AL_ Wi KO GDDR5_80D GDDRS_CMD FB_A1_WCLK P<0> — [O—EBBL Wi Ko GDDRS_80D crs_avp | FB Bl WCLK P<0> 675 77
[O—EBAL_ W KO GDDRS_80D GDDRS_C\VD EB_A1_WCLK N<O> 675 76 CO—EBB1 Wi KO GDDRS_80D GDDRS_C\VD EB_Bl1_WCLK N<0O> 675 77
oO—EBAL v K1 GDDR5_80D GDDRS_CMD FB_A1_WCLK P<1> R — [O—FEB_B1_ QI Ki GDDRS_80D coprs_ovp | FB Bl WCLK P<1> 675 77
[—EB_AL VO K] GDDRS_80D GDDRS_C\D FB_A1_WCLK N<1> 675 76 CO—EB Bl i K GDDR5_80D GDDRS_C\VD FB_Bl_WCLK N<1> 675 77
[O—EB A0 DQBYTEQ | GDDRS 45SE coors paTa | FB_AO_DO<7. . 0> 675 76 CO—EBBODQBYTEQ | GDDRS _45SE GDDRs DATA | FB_BO_DQX<7. . 0> 675 77
[O—EB_AQ_DQ BYTE1 | GDDRS_45SE chors pata | FB_AO0_DQ<15. . 8> 6 75 76 [O—FEB_B0_DQ BYTE1 | GDDR5_45SE chors_pata | FB_BO_DO<15. . 8> 6 75 77
[O—EB_A0_DQ BYTE2 | GDDRS_45SE chors _pata | FB_AO0_DQ<23. . 16> 575 76 [O—EB_B0_DQ BYTE? | GDDR5_45SE chors _pata | FB_BO_DO<23. . 16> 675 77
[O—EB_A0_DQ BYTE3 | GDDRS_45SE chors _pata | FB_AO0_DQ<31. . 24> 6 75 76 [O—FEB_B0_DQ BYTE3 | GDDRS_45SE chors _pata | FB_BO_DO<31. . 24> 6 75 77
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CO—EBABRESET CGDDR5_45R50SE | GDDRS_CMD FB_RESET L 75 76 77
MUXGFX Net Properties Wi stler Net Properties
ELECTRI CAL_CONSTRAI NT_SET Prvs AL sencino ELECTRI CAL_CONSTRAI NT_SET Prvs AL soncino
OD—L\Ds A QK LVDS_85D LVDS LVDS A CLK P o o7 O—CPUa K7y AK Slonsss| Ak slow GPU_CLK27M 75 79
[OD—Ls AaK LVDS 85D L\VDS LVDS A CLK N 83 87 O—cRu a KoM QK SIONS5S| QK SLOW GPU_CLK100M 78 79
[O—L\VDS A DATA LVDS 85D L\VDS LVDS A DATA P<2..0> 83 87 LS EGA QK LVDS_85D LVDS LVDS EG A CLK P 8 87
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DL\ B aAK LVDS_85D L\VDS LVDS B CLK N a3 87 O L\VDS_EG A_DATA LVDS 85D L\VDS LVDS EG A DATA N<2..0> 4
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D LVDS 85D LVDS LVDS _CONN_ A CLK N 62 83 = DP_85D DisPLAYPORT | DP EXTA ML_C N<3..0> 78 84
D LVDS 85D LVDS LVDS_CONN_A DATA P<2..0> s ss CO—De_AUX_CH DP_85D pispLayporT | DPEXTA AUXCH C P 03 84
o LVDS 85D LVDS LVDS CONN_A DATA N<2..0> 6528 f DP_85D pispLayport | DPEXTA AUXCH C N 83 84
D LVDS_85D L\VDS LVDS CONN B CLK P a2 83 O D2 AUX_CH DP_85D pspLayport | DPEG AUXCH P 8 78 83
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ALON ROTE === K91 Specific Net Properties K91 Specific Net Properties
PHYSI CAL_RULE_SET LAYER M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAYER? — NET_TYPE NET_TYPE
SENSE_1TOL_55S * 111D FFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— ENET 100D ENETOONN ENETCONN P<3. . 0> 37
THERM_1TOL_55S N 11D FFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R [
ik i i s = = BN - ENET 100D eneTcow ENETCONN N<3.. 0> o
DI FFPAI R * =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R
. | — — R [ —sexsenerpalR THERM 1TOH THERM CPUTHVENS D2 P 50
AUDI ODI FF * =1:1_DI FFPAIR 0.1 MM 0.1 MM 10 WM 0.1 MWM 0.1 MM [ — THERM 1TQL THERM CPUTHVENS D2 N 50
— [ZED—SEMSE DIEFPALR THERM 1TOI THERM CPU _THERMD P 9 50 [O—PCLE CLK100M AP CK PCE 90D | QK POE PCl E CLK100M AP_CONN P 6 31
e NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET = THERML1TQI THERM CPU THERMD N s 50 D CK PCE 90D | QK POE PCl E_ CLK100M AP_CONN N 6 31
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT CHGR CSI R P
A 5 N o — [—ses=oeeas THERM 1TOL THERY GPUTHVBNS D P s =t 1TQL_DI EEPAL o
SENSE . —2:1_SPACI NG - U N - = R TreRy GPUTHVBENS D N © = 1TOL_DLEEPAI CHGR CSI_R N o
. N o1 Ao P CPU_VCCSENSE a\D * G\D_P2MWM [ —seseneepalr THERM 1TOL THERM GPU TDI ODE P 50 78 D 1TO1_DI EEPAI CHEGR CSO R P 40 63
— — [ THERM 1TOL THERY GPU TDI ODE N 50 78 [ 1TO1_Di EEPAL CHGR CSO R N 49 63
AUDI O * =2:1_SPACI NG ? [CO—SeMsEDEERALR ENSE_1TOn ENSE VCCSASO_CS P 48 64 O (USB_EXTA) USE 85D use USB2 EXTA MUXED P a2
- ENSE_1TQ1 ENSE VCCSASO_CS N 48 64 O (USB_EXTA) USB_85D usg USB2 EXTA MUXED N P
O —seMse DiEepAlR ENSE_1TC1 ENSE VCCSAI SNS R P a8 [O—(USB_EXTA) UsP_asn s UsSB2_LT1 P s a2
— [— ENSE_1TQ1 ENSE VCCSAI SNS R N a8 O (UsB EXTA) UsB_gsD usa USB2_LT1_N s a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT — [ — ENSE_DI EEPAI R ENSE_1TQL ENSE ISNS 1V5 S3 R P a8
I N 25 MLS L NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET [— ENSE_1TQL ENSE ISNS_1V5_S3_R N a8
CPUVCCI OS0_CS P
CONN N [ —sexseneepalr ENSE_1TQ1 ENSE 8 69
— ENET_MDI o GND_P2MM e 7on e CPUVCCI OS0_CS N 45 69
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [— ENSE_DI EEPAI R ENSE_1TQ1 ENSE CPUVCCIO SNS R P a8 [ USB. 850 UsB CONN_USB2 BT P 6
= D ENSE_1TC1 ENSE CPUVCCI O SNS R N a8 o UsP_asn s CONN _USB2 BT N s
ao * =STANDARD ? NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
- = - - - RULESET > sese nieeene S enee GPUI SENS N i s Lse 850 usa USB LT2 P o a2
CLK_PCI E GND * G\D_P2MM [— ENSE_1TQ1 ENSE GPUI SENS P P D SR AS0. 58 USB LT2 N 6 a2
— ENSE_DI EEPAI R ENSE 171 ENSE ISNS 1V5 S3 N 48 66
PCIE e . G\D_P2WM [ —
- ENSE_1TC1 ENSE I SNS 1V5_S3 P 48 66
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT == =
— SATA GND * G\D_P2MM CO—seEMsEDEERAR ENSE_1TQ1 ENSE | SNS Al RPORT N %8
P2 * 21 1 S | SNS Al RPORT N
G0 Pzm 020 W oo(? — usB GND * G\D_P2MM [ m— eE oo Z:i :: ZZ: | SNS Al RPORT P o D —ADQDERAR LD DI EE. LD O SSMR375L P 59
PWR_P2MM N 0.20 MM 1000 e g ° [laceas DI Ol EE Do SSMe375L N 5o
CLK_PCIE SB_POVWER * PVR_P2MV = ENSE 171 ENSE | SNS Al RPORT P o8
CD—ADQDEERAR LD DI EE. LD O SSMP375R P 59
== [ —sense D eepAlR ENSE_1TQ1 ENSE I SNS Al RPORT R N 100
T SATA SB_PONER * PWR_P2MM [merio DI O EE W) SSMP375R N 59
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET = ENSE_1TQ1 ENSE I SNS AIRPORT R P 100
S [ZD—ADQDEERAR LD DI EE. LD O SSM2375S P 59
S usB SB_PONER - PVIR_P2MM [ —SENSE_DIEEPAIR ENSE_1TQ1 ENSE I SNS HDD N
MEM CLK G\D * GND_P2MM | SNS_HDD P > Dl ODI EE W he) SSMP375S N 59
S = ENSE_1TC1 ENSE
MEM_CVD G\D * GND_P2MM CD—SENsEDEERAR ENSE_1TQ1 ENSE I SNS HDD R N 100
== ISNS HDD R P
MEM_CTRL [N * @D_P2vm = ERSETL ERSE 00
— —— [>—sexse neseaw Ense_110n ease I SNS LCDBKLT N,
VEM DATA bk . G\D_P2w NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = ENSE LI ERSE LSNS LCDBKLT P
- D - o - - - - = S [D—sexse nieeeae ENSE_1TC1 ENSE I SNS ODD N OD—sekaur DI EEPAI R AUDL O SPKRCONN L_QUT_P 659 60
VEMO® « 0Pz Lvos ao . @o_P2vm oy e 170n e I SNS oD P = DI EEPAI R ADIO SPKRCONN L_OUT_N 650 00
[O—seseneeeare ENSE 1T ENSE ISNS ODD R N 100 D—sekaur DI EEPAI R AUDIL O SPKRCONN R QUT P 6 59 60
S [ ENSE_1TQ1 ENSE ISNS ODD R P 100 D DI FEPAI R AUDI O SPKRCONN_ R QUT_N 6 59 60
PHYSI CAL_RULE_SET LAYER AFONRTE | M NUMUM LINE WDTH [ M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D —seseneepAlR ENSE 1T ENSE | SNS PP1VO_SOGPU P, o—sekaur DI EEPAI R AUDIL O SPKRCONN S QUT P 6 59 60
VEM 40S N 0.09 WM 100 ML = = ENSE_1TCH EnsE I SNS PP1VO SOGPU N = Ol EEPAI R ADLO SPKRCONN S OUT N o o 00
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE CD—SENsE DEEPALR ENSE 100 ENSE ! zzss Pplvg ggu RP 100
- o s 1 PP1V U R N
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OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE_DIEERALE. ENSE 100 ENSE PPLIVE SOGPUR P 100
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OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [ —
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e aTon Ense PP1V5 SOGPU R N 100
ENSE DI EEPAIR ENSE_1TQ1 ENSE CPU WP _| SNS1G P 49 68
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ENSE_1TQ1 ENSE CPU WP _1 SNS1G R N a9 D A PONER PP1V5_S3RS0 7862 B3 B4 b7 be B9
ENSE_O FEPALR ENSE_1TCH EnsE I SNS HS OTHER P w0 @D
ENSE_1TCH EnsE I SNS HS OTHER N w0 J_
ENSE_DI EEPAI R ENSE_1TO1 ENSE I SNS HS GPU P a9 =
ENSE_1TC1 ENSE I SNS_HS_GPU_N a9
ENSE_DI EEPAI R ENSE_1TO1 ENSE I SNS HS COMPUTI NG P a9
ENSE_1TO1 ENSE I SNS HS COMPUTI NG N a9
ENSE_ DI FEPAIR ENSE_1TQ1 ENSE CPU MWVP_| SNS P a9
ENSE_17C1 ENSE CPU MVP_I SNS N o
Graphi cs , SATA Constrai nt Rel axati ons
Alternate diffpair wi dth/gap through BGA fanout areas (95-ohmdiff)
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET
LVDS_85D BGA LVDS_85D
DP_85D BGA 100_DIFF_BGA
SATA_90D BGA 100_DIFF_BGA
- T D DI Q DI EEPALR DI ODI EE WsNe) AUD LOL R P 56 59
CLK_PCI E_90D BGA 100_DI FF_BGA
[y DI Ol EE WsNe) AUD LOL R N 56 59
[CD>—Anoneeas ool EE o ADL®R L P 56 50
Menmory Constrai nt Rel axations = o AD LG
Q ol Q AD L2 R P
y ED—smansmas - - e SYNC VASTER-RLE M.B SYNC_DATE=04] 277 2010
D UDI oDl EE ool AUD L2 R N 56 59 T L
Al l ow 0.127 nm necks for >0.127 mmlines for ARD fanout. LD Q D EEPALR Teresi=s o AUD SPKRAMP LIN P H H H H
D @ Proj ect Specific Constraints
= D LDl Ol EE Do AUD _SPKRAMP LIN N so
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
b D —Anoneear LDl Ol EE Do AUD _SPKRAMP RIN P so D
VEM 72D BoTTOM 0.127 M 6.35 W = \orcoee ‘oo AUD SPKRAVP RIN N 5 Appl e Inc.
[ LD Q DI EEPALR DI ODI EE Wl AUD_SPKRAMP_SUBI N P 59 ®
VEM 85D i orw 635 W e vorcrvee oo AUD_SPKRAMP_SUBI N N 5
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K91 Board- Speci fic Spaci ng & Physical Constraints
D UN| T GRO
BOARD LAYERS BOARD AREAS BAEPIMAS | OEREFRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10, | SL11, BOTTOM NO_TYPE, BGA mw 15.5.1
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP | | SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
DEFAULT . ¥ =50_OHM SE =50_OHM SE 10 Mv 0 M 0 M DEFAULT . 0.1 M 2
STANDARD * Y =DEFAULT =DEFAULT 10 Mv =DEFAULT =DEFAULT STANDARD * =DEFAULT ? _
= NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
ALLON ROUTE = BGA_P1MWM * =DEFAULT ?
PHYSI CAL_RULE_SET LAYER AONEY M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP " " or s
= BGA_P2MM * =DEFAULT ? -
55_OHM SE TGP, BOTTOM ¥ 0.090 MM 0.090 MM _
- PO72_SPACE . 0.071 M ?
55_OHM SE . ¥ 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
ALLOW ROUTE o SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
PHYSI CAL_RULE_SET LAYER OB M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP i
e 2X_DI ELECTRI C * 0. 140 wm ?
50_OHM SE TGP, BOTTOM ¥ 0.110 M 0.095 M SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT —
e = 3X_DI ELECTRI C * 0.210 MM ?
50_OHM SE . ¥ 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD 1.5:1_SPACI NG . 0.15 MM 2 =
e 4X_DI ELECTRI C * 0.280 MM ?
_ 2:1_SPACI NG * 0.2 M1 B = »
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 2 5 1 SPAG NG N 0. 25 || 5X_DI ELECTRI C * 0.350 MM ?
45_CHM SE TGP, BOTTOM ¥ 0.13 MM 0.13 MM =] | 7X_DI ELECTRI C * 0.490 MV ?
_ 3:1_SPACI NG . 0.3 M ? =
45_CHM SE . ¥ 0.099 MM 0.099 MM =STANDARD =STANDARD =STANDARD =
4:1_SPACI NG . 0.4 M 2
PHYSI CAL_RULE_SET LAYER ACLON RQUTE | M\ VUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP 5:1_SPACI NG . 0.5 M 2
40_OHM_SE TGP, BOTTOM ¥ 0.165 MV 0.095 MM
40_CHM SE . ¥ 0.135 M 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37_OHM SE TGP, BOTTOM ¥ 0.185 Mv 0.095 MM
37_OHM SE . ¥ 0.155 Mv 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
27P4_CHM SE TOP, BOTTOM Y 0.310 MW 0.095 W ALLOW ROUTE AP
_ PHYSI CAL_RULE_SET LAYER oM B M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE * Y 0.250 M1 0.1 MW =STANDARD =STANDARD =STANDARD e
1:1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 W1 0.1 MW
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
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM.DI FF 315041500, 15010 Y 0.154 M1 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF ISL2, 1SL11 Y 0.154 M1 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF TOP, BOTTOM Y 0.175 Mv 0.175 Mv 0.200 M1 0.200 M1
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
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 153, 1504, 1500, 15010 Y 0.105 Mu 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF 1SL2, 1SL11 ¥ 0.105 Mv 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF TGP, BOTTOM ¥ 0.135 M 0.135 Mv 0.160 M1 0.160 M1
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF 153, 1504, 1500, 15010 Y 0.110 M 0.090 MM 0.180 M1 0.180 M1
85_OHM_DI FF ISL2, 1SL11 ¥ 0.110 M 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF TGP, BOTTOM ¥ 0.125 M 0.090 MM 0.190 M1 0.190 M1
PHYSI CAL_RULE_SET LAYER AFONRITE | M NMUM 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 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
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA . =100_cHW DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
90_OHM DI FF 153, 1504, 1500, 15010 Y 0.102 M1 0.090 M 0.220 W1 0.220 W1 100_DI FF_BGA 1SL3, 1SL4 ¥ 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1
90_OHM DI FF 1SL2,1SL11 ¥ 0.102 Mv 0.090 MM 0.220 W1 0.220 W1 100_DI FF_BGA 1'SL9, 1 SL10 ¥ 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1
90_OHM DI FF TOP, BOTTOM Y 0.115 MV 0.090 MV 0.230 MV 0.230 MV NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers.
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_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_CHM DI FF 153, 1504, 1500, 15010 Y 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_CHM DI FF 1SL2, 15111 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF TGP, BOTTOM ¥ 0.089 MM 0.089 MM 0.220 W1 0.220 W1
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
= SYNC MASTER=K18 M._B SYNC DATE=04/27/ 2010
110_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD ———
10 MO FF | orasias o v o 065 i 0,065 i o2 w 0.2 w PCB Rul e Definitions
110_CHM DI FF 1SL2, 18111 ¥ 0.065 MV 0.065 MV 0.2 W 0.2 W D
— Appl e Inc.
110_CHM DI FF TGP, BOTTOM ¥ 0.075 Mv 0.075 Mv 0.330 W1 0.330 MW o
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DEBLKBRDADClO3 DEBUGRDlO
LCD BKLT Current Sense LCD BKLT Vol tage Sense PP5V_S3 10 PP5V_S5_DEBUG_ADC_AVDD_FI LT PP5V_S5_DEBUG_ADC_DVDD_FI LT 10  PP5V_S3
100 81 71 66 65 45 43 42 41 31 29 7 6 1 /\/\/\/2 - - o e 2 - 2 ;17539133 41 42 43 45§65 66
100 81 71 66 65 45 43 42 41 31 20 7 6 _PPSV_S3 DEBUG ADC XV\D&SO L K Y D=, Z5Mm 1o vrorieo. 25 .
1 CD144 ERVOUT_SO_LCOBKLT, (553) 2VOUT_SO_LCDBKLT_XW Mooz DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC MELE
0. 1UF sezee - = 1 CD100 1 CD101 1 CD102 1 CD103
—— 20% DEBUG ADC —— 0. 1UF 10UF ——0.1UF —— 10UF
DEBUG_ADC (2 corm 1 iy frvg R frvg R
o 402 RD156 2 o X5R 2 Ccerm 2 X5R
EDP Qurrent: 0.715A M PLACE_NEAR=UD100. 5: 5mm 402 603 402 603
65 7 PPB! BKL V+ PLACE_NEAR=UDL00. 22: S5mm 1/ 16W DEBUG_ADC ol o ]
uD120 RoLA0 b RDL58 1
2
TP I SNS LCDBKLT N I NA214 4. 53K = AVDD - DVDD DEBUG ADC =
XWD1 S5lin SC70  QuUT |6 _LCDBKLT I QUT 1 . ADC CHO 100 uD100 D
D 3 Y w100 RDLOL  eLsce resweusson. £ 1o
TP ISNS LCDBKLT P 4| REF| 1 e 100 ADC_CHO 22 |cHo ey ADO| 14 2 SMBUS SMC_MGMT_SDA D w47 %
402
ADC_CH1 23 il AD1 5%
oD DEBUG_ADC 00 e ” CH DEBUG_ADC 418w DEBUG ADC
100 CH2 o2 -
1
68 PPBUS SW LCDBKLT PWR ~ (g)zlzlbé 101 100ADC_CHR 1 o spal X 402 R%l302 PLACE_NEAR=U4900. E4: 10mm
GAIN 100X 20%, PLACE_NEAR=UD100. 22: 5nm PLACE NEAR-UDLOO. §: Smm 100ADC CHA 2 |cHa ScL| 16 _ADC SCL LAAN 2 SMBUS_SMC_MGMTI_SCL T #4 47 95
2 R - 100 ADC_CHS 3 |cHs %
= DI VIDER ~ 1/22 100 ADC_CHB 4 |cHe VREEL_7 ADC_VREE ML
100 ADC_CH? s lcHr
= . REFCOVP|_ ADC_REFCQVP.
0o DEBUG_ADC DEBUG_ADC
| 2C ADDRESS: 0X10 / OX11 — G\D TR 1 CD104 1 CD105
ADC RANGE: OV TO 4. 096V I e 1OF
LSB: 0.001V A b 2 G 2 Son rm—
402 603
Al RPORT Current Sense =
100 81 71 66 65 45 43 42 41 31 29 7 5 _PPSV_S3 100 81 71 66 65 45 43 42 41 31 20 7 6 _PPSV_S3 DEBUG ADC
DEBUG_ADC ODD Current Sense 1 CD151
1 CD130 Sense Resistor 0.005 Chm 0. 1UF
0. 1UF 200
— %0 EDP Current: 1.8A DEBUG_ADC ;i
Sense Resistor 0,005 Chm \DC 2 B RD151 65
E0P Current: 1.06A RD130 0z TP ISNS DD P AN, wisns apRrP DEBUG ADC
™ TP | SNS Al RPORT P 1A 2 98 | SNS AIRPORT R P DEBUG PLACE_NEAR=UD100. 1: 5nm [ v UD120 1 PLACE,\C_STV\EﬁI'?;FLDlOO 1: 5nm
N UD130 = DEBUG_ADC 116w s OPA2333 - C
e s OPA2333 . M5 oFN RD155
wLE oo RD134 o2 4 226K
0z y + N a6 AN I SNS QDD | OUT 1 2 o ADC CHB 100 101
1 | SNS Al RPORT 1 QUT 1 2 ADC CH? 100 DEBUG_ADC 5
DEBUG_ADC = — - Ve 1%
3 VA 1% RD152 . yiew NOSTUFF
RD131 E et DEBUG_ADC 4. 22K GAIN 226X o 1 CD150
2. 61K I 402 1 CD131 TP I SNS ODD N 1 2 95 | SNS ODD R N > 2UF
[ TP ISNS AIRPORT N1 2 o5 | SNS Al RPORT R N o 5 oUF ™ N 2,2
19 Jé%v 1/ 16W PLACE_NEAR=UD100. 1: 5mm [, &3V
yasw 2 Sem Mo 02
* GAIN. 383 on peERUG DEBUG_ADC =
| N: X PLACE_NEAR=UD100. 24: 5nm
DERUG_ADC DEBUG_ADCL. - RD153 RD154 =
RD132 RD133 - M M p—— -
1M 1M s som ey 1% 1 2 -
b VN = i 1
et 1% , 402 1w
2402 ey 402 _—
|S! GNAL_MCDEL=EMPTY 02 SI GNAL_MCDEL=ENPTY
GPU 1.0V Current Sense
HDD Current Sense
EDP Qurrent: 2.846A ADC
ADC . DEB
86 7 P1V0 SOGPU DEBUG PLACE_NEAR=UDL00. 2: 8mm Sense Resistor 0.005 Chm UG
EDP Qurrent: 1.2A
oL DEBUG_ADC : Pty
2 _TP_ISNS PP1VO_SOGPU P 1A 2 ) RD144 [ TP I SNS HOD P LA, 2 e ISNSHODRP PLACE_NEAR=UDL00. 3: 5mm
XWD145 58 PP1VO_SOGPU R P 5 DEBL =
SM hew 1vo GPu Ut 1 226K 2 100 hew UG_ADC
! VE- UF
TP_I SNS PP1VO SOGPU NKoEF 6 e 1 D142 402 R?Q%E‘l B
1 DEBUG_ADC o S oUE I SNS_HDD | QUT 1 2 o—ADC CHS 100
e RD141 a0z 10% “DEBUG_ADC peBYG ADC £ DEBUG_ADC
PP1V( U | X > 116w
T 0_SoGP 1422K, | qelopive socel R N 2 e RD161 : Mios" 1 CD140
1% PLACE_NEAR=UDLOO. 2: 8mm TP LSNS HOD N 1 39K, o | SNS HDD R N GAIN: 340X P
i B e
DEBUG DEBUG_ADC o 2 xsR
RD142 RD143 = hos PLACE_NEAR=UD100. 3: 5mm 402
M LM saw ey . DEBUG_ADC
iew v RD162 RD163 =
2402 yasw M LA IMO L saw e
402 1/ 16W
1 GNAL_NCDEL =EMPTY MF-LF 1%
3 T
GAI N 237X 02
R
—
GPU 1.8V Current Sense
100 81 71 66 65 45 43 42 41 31 20 7 5 _PPSV_S3
1 CcD180
EDP Current: 2.4065A 0. 1UpER 1.5V FB Current Sense
ne PP1V8 GPUI FPX DEBUG_ADC i veane
M= DEBUG_ADC = uD180 2 EDP Current: 7.8A
s Fflssz s OPA2333 402 PLACE_NEAR=UD. 23: 5nm o6 7 [T PP1V5_GPU REG DEBUG_ADC up180
RD191
186 TP_PP1V8_SOGPU P 1 2 98 PP1V8 SOGPU R P 5 + D‘N7 L o 5K RD181 . oPA2333 PLACE_NEAR=UDL00. 4: 5mm
1 2 o
XNND186 I:g i . pgve ShRu 1oUT LAAN, AC GOm0 1 _TP PP1Vs SoGPU P 1,\’/§*}K\Iz s PP1VE SOGPU R P s |, DFN RD185 A
2 " - % s XVD180Q P L g sowuiar ANNA g smos gy STNC DATE-051 06, 2010
o8 el cotez S e v
b 0. 2201 0z yiow
TP PPIVE S0GPUN 1 AAA 2 o3| PPIVB SOGRU R N DEBUG_ADC 2" DEBUG_ADC z RD182 i co181 DEBUG SENSORS AND ADC
S0 78 74 7 PPLVE SOGPU L SNS 13 - 2 en - 768K DEBUG ADC 0.220F DEBUG_ADC
116w [ TP PP1V5 SOGPU N i AANA 20| PPIVS SOG > w0 = D
ME-LF 1 PLACE_NEAR=UD. 23: 5mm 77 76 75 74 7 PP1V! | Gain: 130x 2 o2 | e | nc
b App -
1 — 3
DEBUG ADC RD189 DERBDL@BADC = DEBUG_ADG®F-LF PLACE_NEAR=UD100. 4: 5nm (<]
A LM awswa-ae ‘o183 DEBUG_ADC = NOTI CE OF PROPRI ETARY PROPERTY:
DEBUG_ADCe 1/ 1ew i RD184 THE | NEORMATI ON_CONTAI NED HEREI N | S THE
5402 1% 1% iMm SI GNAL_MODEL=ENPTY PROPRI ETARY PROPERTY OF APPLE COWMPUTER, | NC.
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CPUR| PPLE_ENG
D300_
FERR- 12 . 3A
68 67 64 53 51 4g 41 22 07 o PP5V_S0 1 . |02| PPSVTISBE_%\&CFE%W
14
CPURI PPLE_ENG URI PPLE %"%NEEO%W DTH=0. 2 MM _—
) PLACE_NEAR=RD305. 1: 5MV
PLACE_NEAR=CD310. 1: 2MV 10 10
XV ESMSOO 1UF g ‘gnv
68 48 1412 7 6 PPV E 2 PPV E RI 1 M‘Lﬁ—g CERM XGR o bLE ENG
M N LLNE W DTH=0. 6 MM 10% ﬁlﬁogg%_
MN’NEOF DT M 16V . 5
VOLTAGE=T oR = |
CP! P ENG 402 10/'11606\/
100 42
22 20 17 16,18 1312 19,07 o PPLVOS SO 1 2 PP1VO5 SO _RMC R CPURI PPLE_ENG
5% M N_NECK_W DTH=0. 2 MM DD300
LEIBW  VOLTAGEST. 05V SCD- 523
402 1 l|>‘|L2
BAT54XV2T1 C
CPURI PPLE_ENG CPURI PPLE_ENG CHURI PPLE_ENG CPURI PPLE_ENG
CD304 :| RD301* *RD303 1 CD301
1T0UF —— 11K 1. 0K f— 9.% Ul
20T 116w 9i1éw 2 3%
CERSER 2 3 A %1 CPUR PPLE_ENG
0402 2 2
(L)JD%?’;;%? CPURI PPLE_ENG PR PRLE ENG
1 1V05_SO_RMC DI V ] N (SIS DD301
= ) TES[=TRUE V3 SO0 523 CPURI PPLE_ENG
@Lﬁﬁéﬁgm 1 OQWP CPU VCORE RMC 1 |>‘|| 2 CPU_VCORE RMC P s RD320
. T = 4. 53
1102 PUVGRE RVC DIV 2| V4 BAT5AXV2TL CORE_RMC OUT i W'S . ADC CH3 oy o0
CPURI PPLE_ENG QPURI PPLE_ENG 1716 CPU_VCORE RMC N 6 1716w e
- - A RO TESTSTRUE - — |~ ME: LF CPURI PPLE_ENG
RD302* 'RD304 402 - 402 1 20
CPURI PPLE_ENG K 1. 0K 22UF
cD3 116w 91w ig&
1
0 l%é f— 4025 2402
10% —1— =
)l(é‘;g 2 CPURI PPLE_ENG CPURI PPLE_ENG
402-1 PLACE_Ni 1:5Mv RD308
7 RD08 L
1 1%
= e 5% 1/16W
1/ 16W M- LF
M- LF 402
402
_—
A SYNC MASTER=K91 DI NESH SYNC DATE=08/ 18/ 201d A
I'H!!EH'H!— —
Power Supplies BI ST
DI RG NOVEET s |
d} Appl e Inc. D
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