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Schenmatic / PCB #' s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051-9795 1 SCHEM MLB, J41 SCH CRI TI CAL
820- 3435 1 PCBF, MLB, J41 PCB CRI TI CAL
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BOM G oups Alternate Parts
BO\A mp BQ\A GDTI O\IS PART NUMVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M.B_COMVON ALTERNATE, COWON, MLB_M SC, M_B_DEBUG ENG, M_B_PROGPARTS PART NOVBER
M.B_M SC PP5V5_DCI N: NO, TBTHV: P15V, EDP, CAM XTAL: NO, CAM WAKE: NO, APCLKRQ | SOL, TPAD_| NTWAKE: SHARED, USB_PWR: S3, SD_ON_M_B, VCORE_FETS 37651032 | 37650855 ALL Toshiba alt for Drodes dual
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_I SL, DBGLED, | SNS: ENG 376S1129 | 376S0855 ALL M@ alt for Bodes dual
M.B_DEVEL: PVT XDP_CONN i 37651089 | 37651128 ALL NO® alt for Diodes single
M.B_DEBUG ENG DEVEL_BOM XDP, LPCPLUS i 13850684 | 13850660 ALL Mrata ait to Taiyo Yuden
M.B_DEBUG. PVT DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PROD ‘ 138S0703 | 13850648 ALL Mirata alt to Taiyo vuden
M_B_DEBUG PRCD BKLT: PROD, LPCPLUS, XDP, | SNS: PROD ‘ 15280586 | 15251301 ALL Dal e/ Vishay alt to Cyntec
37250186 | 37250185 ALL 2@ alt to 0 odes
Current Sensor Conf i gur at i on 197S0479 | 197S0478 ALL 2000w Epson alt o MK
BOM GROUP BOM OPTI ONS = CPU DRAM CFG Chart 376S1053 | 37650604 ALL Bodes ait to Fairchil
I SNS: ENG L Y PN 8 Y VL A YR 205,18 Y A PP Y 5011 LRI Y PVRS8 0 Y2 84750116 Yo e, o Y L e v VENDOR CFG 1| CFG 0 3710713 | 37150558 ALL | oowesattosrmer
| SNS: PROD CPU_HS_I SNS: YES, CPUVR.| SNS: YES, DRAMLI SNS: YES, P1VO5_| SNS: NO, Al RPORT_| SNS: NO, SS0,_| SNS: YES, LCDBKLT_| SNS: N0y P3VBSS_| SNS: N0, 3V350_I SNS: NG OTHER.HS_I SNS: NO, GAML || SNS: N0, GPUDDR_| SNS: NG, PAREL_| SNS: NO ‘ HYNI X 0 12850371 [ 12850376 ALL Komet At to Sawo
SANGUNG 1 0 12850394 | 12850415 ALL \EC alt to sanyo
CPU DRAM SPD Str aps ™ CRON 0 1 15251821 | 152S1757 ALL aymtes alt to NG
| BOM GROUP | BOM OPTI ONS === ELPI DA i 1 19750480 | 197S0343 ALL N crystal alt (o TXC
DDR3: HYNI X_4GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB ) 19750481 | 19750343 AL Soron e M Pe
DDR3: HYNI X_8GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB i S| ZE CFG 2 10750254 | 10750241 AL omee e R e ™
DDR3: SAVBUNG 4GB RAMCFQO: L, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVSUNG 4GB i 4c8 0 85353452 | 35351286 ALL ey
DDR3: SAVBUNG _8GB RAMCFQ0: L, RAMCFGL: H, RAVCFG2: H, RAMCFG3: L, DRAM TYPE: SAVBUNG 8GB ‘ 8GB 1 12850386 | 12850284 ALL  Jrom steto oo
DDR3: ELPI DA_4GB RAMCFGO: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: ELPI DA_4GB ) 12850397 | 12850325 ALL e
DDR3: ELPI DA_8GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB i D E REV CFG 3 87750185 | 87750104 ALL R
DDR3: M CRON_4GB RAMCFGD: H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: M CRON_4GB i A 0 12850398 | 12850220 AL o s
B 1 197S0542 | 197S0544 ALL N alt to TR
Pr Ogr armabl e Parts 197S0545 | 197S0544 ALL Epson alt to TXC
PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTI ON 13850681 | 13850638 ALL | reivoait o somung
33550865 1 EEFROM 256K T, SPI, SMHZ 1. 8V, 2X3GFN U2890 CRITICAL | TBTROM BLANK 13850841 | 13850638 ALL urate it to Somsung
34153802 1 | EEPROM O/ R (V23 4) EVT, 341/ 341 2890 CRITICAL | TBTROM PROG 376S1180 | 37650761 ALL | e ot o vomy
33851159 1 | G, SMCL2- A3, 4GMHZI SODM PS NEUL 9%, 1578CA U5000 CRI TI CAL SMC: BLANK 15251876 | 15251804 ALL [ rocetome
33550809 1 | esvar s sema oua 170 FLAsH axex0. 8 U6100 CRI TI CAL | BOOTROM MAC: BLANK] 10750255 | 10750240 ALL | omecatom
33550803 1 64 MBIT SPI SERIAL DUAL /0O FLASH, 8X6X0. 8 u6100 CRI Tl CAL | BOOTROM_NUM BLANK 10750250 | 10750248 ALL ontec At o T
341S3809 1 1C EFI ROM (V0071) DVT, J41/ 343 u6100 CRI Tl CAL BOOTROM PROG
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337384525 1 HSW SR16M PRQ CD, 1. 3, 16W 2+3, 1. 0, 3M BGA uo500 CRI Tl CAL CPU: 1. 3GHZ
337354526 1 HSW SRI6L, PRQ D, 1. 4, 15W 243, 1. 1, 3M BGA uo500 CRI Tl CAL CPU: 1. 4GHZ
337354528 1 HSW SR16H, PRQ 0, 1. 7, 15W 243, 1. 1, 4M BGA uo500 CRI TI CAL CPU:. 1. 7GHZ
33851113 1 1 C, TBT, CR-4C, B1, PRQ Cl Q 288, 12X12 FC- CSP u2800 CRI TI CAL
33851186 1 | C, BOMI5700A2, S2 PCI E CAVERA PROCESSCR u3900 CRI TI CAL
607-6811 1 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRI Tl CAL J41_M.B
946- 3892 1 J11/313 MLB DYMAX ADHESI VE 29993-SC 0. 4G GLUE CRI Tl CAL
825-7670 1 LABEL, TEXT, MLB, K21/ K78 LABEL
37650964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3. 3X3.3 DFN Q7310, Q7320 CRI TI CAL VCORE_FET: REN
37651104 2 MOSFET, N- CH, 25V, 30A, 6. 1M 8P 3. 3X3.3 DFN Qr311, Q7321 CRI Tl CAL VCORE_FET: REN
37651173 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3. 3 DEN Qr7310, Q7320 CRI TI CAL | VCORE_FET: VSHY
37651174 2 MOSFET, N- CH, 30V, 22A, 6. OM 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL | VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI Tl CAL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
333380677 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, U2500, L2e0o| CRI TI CAL DRAM TYPE: HYNI X_4GB
33330681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, L2400, U2500, L260o|  CRI TI CAL DRAM TYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: SAVBUNG 4GB
33350680 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: SAVSUNG 8GB
333350678 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, L2400, U2500, L2600  CRI TI CAL DRAM TYPE: ELPI DA 4GB
333350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, U2500, 2e0o|  CRI TI CAL DRAM TYPE: ELPI DA_8GB
33330679 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, U2500, 2e0o|  CRI TI CAL DRAM TYPE: M CRON_4GB SYNC%I ’I\ﬁSTEkJA'S ME NG A 0L L 2013
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BOM Vari ant s

BOM NUMBER BOM NAMVE BOM OPTI ONS
639-4118 PCBA, MLB, BEST, HY 4GB, J41: M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: HYNI X_4GB
639-4274 PCBA, MLB, BEST, HY 8GB, J41 M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: HYNI X_8GB
639-4275 PCBA, MLB, BEST, EL 4GB, J41 M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: ELPI DA _4GB
639-4276 PCBA, MLB, BEST, EL 8GB, J41 M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: ELPI DA _8GB
639-4702 PCBA, MLB, BEST, M 4GB, J41 M.B_CWMNPTS, CPU: 1. 7GHZ, DDR3: M CRON_4GB
639- 4434 PCBA, MLB, BETTER, HY 4GB, J41 M.B_CWNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_4GB
639- 4435 PCBA, MLB, BETTER, HY 8GCB, J41 M.B_CWNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_8GB
639- 4436 PCBA, MLB, BETTER, EL 4GB, J41 M.B_CWMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA _4GB
639- 4437 PCBA, MLB, BETTER, EL 8GB, J41 M.B_CWMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA _8GB
639-4703 PCBA, MLB, BETTER, M 4GB, J41 M.B_CWNPTS, CPU: 1. 3GHZ, DDR3: M CRON_4GB
685- 0024 CWN PTS, PCBA, MLB, J41 M.B_COVWMON, J41_M.B
985- 0017 J41 M_B DEVELOPMENT BOM M_.B_DEVEL: ENG
685- 0062 VCORE FET, REN, J41 VCORE_FET: REN
685- 0063 VCORE FET, VSHY, J41 VCORE_FET: VSHY

BOM G oups

BOM GROUP BOM OPTI ONS

M_B_PROGPARTS

BOOTROM PROG, SMC: PROG, TBTROM PROG

Programmabl e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
341S3757 1 I C, SMC- A3 SCPL, EXT, V22. 12A18, PROTO 1, J41 u5000 CRI Tl CAL SMC: PROG
Sub- BOVs
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
985- 0017 1 J41 M_.B DEVELOPMENT BOM DEVEL CRI TI CAL DEVEL_BOM
685- 0024 1 CWN PTS, PCBA, MLB, J41 CWNPTS CRI TI CAL M.B_CWNPTS
685- 0063 1 VCORE FET, VSHY, J41 VCOREFETS CRI TI CAL VCORE_FETS

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWMENTS:
PART NUMBER
685- 0062 | 685- 0063 ALL Renesas alt to Vishay
333S0704 | 333S0700 | ALL EIpida CAM DRAM al t to Hynix
SYNC NVASTER=MASTER SYNC DATE=VASTEH
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PD Modul e Parts

806- 5107 1 CAN, TOPSI DE, ALT, J41/ J43 TBTTOPSI DE_2P_FENCE CRI TI CAL
806- 5108 1 CAN, TOPS| DE, COVER, ALT, J41/ J43 | TBTTOPSI DE_2P_COVER CRI TI CAL
806- 3142 1 CAN, TBT, J11/J13 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI TI CAL
806- 3216 1 CAN, MDP, J11/J13 MDPCAN CRI TI CAL
806- 3083 1 SHLD, USB, M_B, J11/J13 USBCAN CRI TI CAL
725-1792 1 I NSULATOR, CPU, J41/J43 CPU_| NSULATOR CRI Tl CAL
Can Slots
SL0401 SL0402
TH NSP TH NSP
CPU Heat Sink Munting Bosses > >
SL- 1. 1X0. 4- 1. 4x0. 7 SL- 1. 1X0. 4- 1. 4x0. 7 2x MDP connect or
20413 20410 . = 998- 2691 = 998-2691
smox-@m.}snsm STDO:T-@SDLsH—SM EM I / O PogO Pl ns SlﬂQ@Q3 SI;QR‘}SQA'
1 1
Di Sp| ayPort Pogo USB/ SD Card Pogo SL-1.1X0. 45- 1. 4x0. 75 SL-1.1X0.45-1.4x0.75  2X USB connector
70411 70412 CRITI CAL = 998- 3975 = 998- 3975
STDOFF- 4. 5CD1. 8H SM STDOFF- 4. 5CD1. 8H SM 250405 S
e 1© P 2,00 5 606 07 250407 Sy0495 SL0406
= . POGO- 2. 00D- 2. 95H- K86- K87 1 1
- r@ v SL- 1. 1X0. 4- 1. 4x0. 7 SL-1. 1X0. 4- 1. 4x0. 7 2x TBT pin diodes
= 870-1938 -,__1@ = 998- 2691 = 998-2691
Fan Boss X21 Boss SSD Boss i SUOHEAY SL0407 SL0408
70405 70414 70415 L—W ) ,_—(1 )
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 9H SM STDOFF- 4. 50D1. 9H SM SL-1.1X0.45- 1. 4x0. 75 SL-1.1X0.45- 1. 4x0. 75 2x TBT chip
) ) ) = 998- 3975 = 998- 3975
=  860-1327 =  860-1327 =  860-1327
SYNC MASTER=MASTER SYNC DATE=NMASTEI
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PD Parts
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CRI TI CAL
OVl T_TABLE
U005
HASWELL- ULT
. BEL TR A
DDl Port Assignments: SYM1 OF 19 eDP Port Assignment:
65 25 DP_TBTSNKO _M._C N<0> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_I NT_M._C N<O> 58 65
o5 25 DP_TBTSNKO _M._C P<0> C55 | ppi1_TXPO EDP_TxPo | B46 o DP INT M._C P<0> oo 50 o5
o 25 DP_TBTSNKO_M._C N<1> BS8 | ppi1_TxNL EDP_TXNL [ 247 g NC INT_M._CN<1> mwom e
TBT Sink 0 o 25 DP_TBTSNKO_M._C P<1> CS8 | ppi1_TxP1 EDp_TxP1 | B47 g NC INT M. CP<1> rrmy e
o 25 DP_TBTSNKO_M._C N<2> BSS | poi1_Txne I nternal panel
o5 25 DP_TBTSNKO_M._C P<2> 755 | by 1 TxP2 EDP_TXN2 —Z‘Z - NC : % M. CN<§> o = p
65 25 DP_TBTSNKO M. _C N<3> A57 | por1 TXNS EDP_TXP2 — - NC LN M. CP<2> o
os 25 o —DP_TBTSNKO_M._C P<3> B57 | poi 1 TxP3 EDP_TXN3 - NC M._ON<3> ey o
- 3 % EoP_TxP3 | P49 g NC INT M. CP<3> e
o5 25 18 DP_TBTSNK1 N<0> C51 | ppi2_TXNO o
65 25 18 DP_TBTSNK1 _M._C P<0> C50 | ppi 2_TxPO
o 25 18 DP_TBTSNK1 M._C N<i1> CS3 | poi2_TxNL EDP_AUXN| 245 gy DP I NT AUXCH C N epmy oo
TBT Sink 1 65 25 18 DP_TBTSNK1 M._C P<1> BS54 | ppi2_TxP1 EDP_AUXP | B45 DP_| NT_AUXCH C P 58 65
MJXSG” o, XN DP_TBTSNKI_M._C N<2> 49 | ooy 2_ T2 =" (25
¢ pxed wi L DP_TBTSNK1_M _C P<2> B50 | ooy 2_Txp2
if necessary) o 25 10 DP_TBTSNK1_M._C N<3> A53 | ppy 2_TXNG EDP_RoOW | D20 MCP_EDP_RCOVP
os 25 10 oo DP_TBTSNK1 M. C P<3> o223 | DDi2_TxPs EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strat egy:
CRI Tl CAL Each corner of CPU has two testpoints.
OM T_TABLE
UUEUU Ot her corner test signals connected in
dai sy-chain fashion. Continuity should
ms%’é"giguj exi st between both TP's on each corner.
NO _TEST SYM 17 OF 19 NO _TEST
s _MCP_DC AW2_AY2 TRUE _AY2 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 TRUE  MCP_DC_A3_B3 s
s _MCP_DC AWB_AY3 TRUE __ AY3 | DAl SY_CHAI N NCTF DAI SY_CHAI N_NCTF| A4 MCP_DC A4 ‘» TPO500
TPO531. g2 MP_DC_AYE0 AY89 ] oA sv_cra N neTF A50 NCP_DC A0 ey,
TP-P6 . _MCP_DC AWS1_AY61 true AY6L | pal Sy_cHAI N_NCTF DAl SY_CHAI N_NCTR c®» TP0510
MCP_DC AVB2_AY62 _tme AY62 | pa sy cHal N NGTF DAISY_CHANNCTR #81  tme MOP DC A61 B6L .  TPFe
* MOP DG B2 53 ~ = DAI SY_CHAI N_NCTF| A62 MCP_DC A62 —B, TP0511
E] DAl SY_CHAI N_NCTF AV1 MCP
TPO501.8% . _MCP_DC _A3_B3 TRUE B3 | paIsy_oral N NCTF DAl SY_CHAINLNCTR = LG AVl ‘a» TP0520
5 DC A61 B61 TRUE B61 | paf SY’O_W N’NCTF DAl SY_CHAI N_NCTF| MCP_DC_AWL TP- P6
NCP. o a i DAl SY_GHAI N NCTHL A2 T MCP_DC AVR_AY2 s —a» TP0521
MCP_DC _B62_B63 TRUE DAI SY_CHAI N_NCTF AB MCP T
[ B63 | pal SY GHAI N NGTF DAI SY_CHAI N_NCTF TRUE DC_AVB_AY3 J
NMCP DC CL 2 oy CL | pa Sy GHAI N NOTE DAl SY_CHAI N_NCTF| AV61 AWS1_AY61 .
[ | oA oY GHAI N NGTE DAI SY_CHAI N NCTF| A2 tpye  MCP_DC AWE2_AY62
- = DAI SY_CHAI N_NCTF| A3 MCP_DC_AW53 ‘1® TPO530
TP- P6

CRI TI CAL
OM T_TABLE
U0500
HASVELL- ULT
+
SYM 18 OF 19
NCx T2 |RsvD  SPARE revD 28\
NC)& RSVD RSVD&(NC
NCXﬂ RSVD RSVDﬁxNC
NC& RSVD RSVDLoxNC
l\lC)(i RSVD RSVD&)Q\K;
NG 321 | rsvD RsvDl AP7 L G
RSVD AULQ NG
RSVDI AULS
RvD| ALY &
RSVD AY14
——XNC

SYNC MASTER=W LL J43 SYNC DATE=09/ 13/ 201
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U0500
HASWELL- ULT
B GLe
5349 40 36 27 17 16 15 11 o _PP1VO5_SO D61 SYM 2 OF 19 362
BHY L, NC 281 PROC_DETECT* (1 PU) PROY* 5 - XDP_CPU PRDY L ryymy 1662 65
. (1 PY) PREQ [5K62 XDP_CPU PREQ L 16 62 65
RO610 o 3 (oo CPU_CATERR L ool cateree )
5 = (1 PD) PRCILTCKLM@ 16 62 65
e su@y CPUPEC g ™2k (1PY PROC_ThE| L XDP_CPU_TMS 6 02 e
201, RO611 (1PU) PROC_TRST*|,E59 XDP. PCH_TRST oFm 22 16 o2
PROCHOT* THERMAL [0)
—————— & Py PrcTDI[ PSS o XDP CPU TDI ez s
i s CPU_PWRGD - B | PROCPVRGD g a prRoC_TDQ 62 g  XDP CPU TDO oo 16 52 o5
s CPU_SM RCOVP<0> 220 | sm roovPo (1PY BPVD* 5260 XDP_BPM L<0> 16 6
s CPU_SM RCOVP<1> &—"Y80 | sm roove1 (1PY BPML* |50 XDP_BPM L<1> 16 65
s CPU_SM _RCOVP<2> 5L | sm rcave2 (1PY BPNR* |1 XDP_BPM L<2> 1o 60
*- (1P BPVB* B2 XDP_BPM L<3> 1o e
R0O650'| RO651*| R0O652*| R0620* wem TP CPU MEMRESET L o AVIS{sM DRAVRST* E (1PY) BPWA* [RK59 XDP_BPM L<4> 16 05
200 121 100 10K (1PY) BPNVB* 503 XDP_BPM L<5> 16 65
1/ 200 1/ 200 1/ 200 1/ 200 1w MWTT_P EN_LSVI AV61 | sM PG CNTL1 (1 PU) BPNVB* |3K60 XDP_BPM L<6> 16 65
201, 201, 201, 201, (1 PY) BPMZ* DJL“M@ 16 65
PLACE_NEAR=U0500. AU60: 12, 7
- PLACE_NEAR=UQ5 V60 1 )
BRI (ure s 12, o
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U05
HASWELL- ULT
B GLe
SYM 19 COF 19
o 16 5 CPU CFG<0> ACBO | crep (1P RESERVED  Revp, TP| AV3 TP_MCP_RSVD AV63
o5 16 6, CPU CFG<1> ACB2 | crar (1 PY) RsvD_TR| A3 TP_MCP_RSVD AU63
65 16, CPU_CFG<2> ACE3 | cr@2 (1 PU)
o5 62 15 CPU_CFG<3> AA63 | crGs (1 PY) RsvD_TP| 63 TP_MCP_RSVD C63
o5 16 5 CPU_CFG<4> AASO | cres (1 PUY) RsvD_TP| 62 TP_MCP_RSVD C62
65 16 CPU_CFG<5> Y62 | cras (1 PY)
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___________________________________________________ )
A5 1/ 20w
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o0 o1 gy VEM A_DQ<0> o— AHE3
68 siM
68 Sj@_wﬂA_A_m;“LSZ
68 simw
68 s;@M“LBU
o8 51 LB MEM A DQ<8> o— AVB3
o8 51 B> MEM A DQ<9> o= ANVB2
o8 51 LB MEM A DQ<10> =0 AP63
o0 1@y VEM A_DQ<11> o— AP62
o cmy MEM A DO<12> o0 AVBL
o8 51 LB MEM A DQ<13> o—> AVBO
o o1 gy VEM A_DQ<14> — AP61
o8 51 LB MEM A DQ<16> o= AP58
o o1y VEM A_DOQ<17> — ARS8
o8 51 LB MEM A DQ<18> =0 AVB7
o8 51 LB MEM A DQ<19> o—— 57
i ED MEM A DO<20> o A5
o8 51 LB MEM A DQ<21> =0 AK58
o0 o1 @y VEM A_DQ<22> —— 57
o8 01 CH) NMVEM A _DQ<23> o= ANS7
68 s;M
o8 51 LB MEM A DQ<26> =0 ANVB4
o8 61 LB MEM A DQ<27> o—— 54
o8 51 LB MEM A DQ<29> =0 AK55
o8 51 LB MEM A_DQ<30> —— 4
o8 61 LB MEM A DQ<32> =0 AY58
o a10gryVEM A _DQ<33> — A58
58 51 LB MEM A_DQ<35> — AVB6
68 61 M A > AV58
68 61 MEM A 37> AU58
o8 51 LB MEM A_DQ<38> — AV56
68 si@M“ﬂ
68 simw
68 siM
68 s;@M
o8 01 CH) NMVEM A _DQ<45> o= AUS4
o8 51 LB MEM A DQ<46> o—> AV52
68 s;@M“A_LBZ
o S NEM A DO<d8> oo Ai0 |
o8 51 LB MEM A DQ<49> o= AK42
68 s;@M“A_W
o8 51 LB MEM A DQ<51> =0 AVA5S
o8 51 LB MEM A DQ<52> o5
o8 51 B MEM A_DQ<53> — AK43
o8 51 LB MEM A DQ<54> =0 AVRO
o0 o1 By VEM A_DQ<55> — AVK2
o oy VEM A DO<56> g A6 |
68 s;@M“ﬂ
68 s;@-’vﬂﬁ_A_mL“A_m
58 51 (B MEM A_DQ<59> = AK49
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SA_DQB3

SA_CKEQ!

SA_CKE2!
SA_CKE3|

SA_Cso*
SA_Cs1*

MEMORY CHANNEL A

SA_QDTO!

LPDDR3
CAB3
CAB2
CABL

SA_DQSNO|

SA_DQBN7

SA_DQSPO
SA_DQsP1
SA_DQsP2
SA_DQsP3
SA_DQsP4
SA_DQSP5
SA_DQsP6
SA_DQsP7

SM_VREF_CA|
SM_VREF_DQ0

SM_VREF_DQL

AUS7 MEM A_CLK_N<O> .
AV37 MVEM A CLK_P<0> »
V86 o MEM A LK N<l> oo
AY36 MEM A_CLK_P<1> @
AU43 e VEM A CKE<O> o
AWM3 M A E<1> 20
AY42 MEM A_CKE<2> 2
AY43 e VEM A CKE<3> o =
AP33 MEM A_CS L<0> 20
RS2 g MEM A CS L<1> oo 20
AP32 e MEM A ODT<0> oo
ALl o —MEMA RAS | oo o
VB4 g =MEM A WE L o o
AU = A 3
AU3S =MVEM A _BA<0> o
AV35 MEM A_CAB<6> 21
AY4l g =MEM A BA<2> o -
AU36 =MEM A _A<0> 61
AY37 =MEM A A<1> o
AR38 =NVEM A _A<2> o1
AP36 TP_LPDDR3_RSVD1 61
AU39 TP_LPDDR3_RSVD2 61
AR36 =MVEM A _A<5> o1
AV40 =NVEM A _A<6> o
AVBY =MEM A A<7> o
AY39 =MEM A A<8> 61
AU40 =MVEM A _A<9> o
AP35 =MEM A _A<10> o
AWML =MEM A A<11> o
AU41 e VEM A CAA<6> oo
AR35 =MVEM A A<13> o1
AVA2 =NVEM A A<14> 61
AU42 - =MEM A A<15> o -
AJ61 - NVEM A _DQOS N<O> D o
ANG2 MEM A N<1> o1
AVB8 MEM A N<2> o
AMVBS MEM A N<3> -

AVS7 e VEM A DS _N<4> D o
AV53 o= VEM A DOS N<5> D o
AL43 o= VEM A DOS N<6> D =
AL48 MEM A_DQS_N<7> ao &

AI62 - DQS_P<0> D o
AN61 o= VE DQS_P<1> D o
ANS8 o> DQS_P<2> D o
ANES DQ5 P<3>
AVGT7 DOS _P<4> Pam
AVS3 o> DQS_P<5> D -
AL42 DOS_P<6> ”
AL49 QS _P<7> D &

BERRRRER
SERERERE [
SSS

AP49 e CPU DI MM VREFCA gy 1

ARS1 o CPU DI MVA VREFDQ o w0

APS1 o CPU DI MVB VREFDQ oo 0
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24 68

24 68

24 61 68

61 68

61 68
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a@DMEM B DO<0> o g AY3L |p | L0500 -~ 5 cxor]Av88 MEM B CLK_N<O> 2 20 8
D MEME DOl>  eme AL ne MASELLLULT ETT Pres MEM B_CLK_P<0> 2 o0
si@%ﬁﬂ SB_DQ2 BGA- TSP SB_CK1* M:)_‘M@ 23 24 68
oy MEM B DOS3> o A0 lggpg  SMATFI9 g gulALSE | MEM B CLK P<l>  plusane
S1M SB_D4
oy NVEM B DO<5> o g AL |sp pog o SB_CKEO| AYAS g NEM B CKE<O> fymy 22 266
oy VEM B DO<6> =29 | SB_DS 4 SB_cKE1| AYSO MB E<1> 22 20 68
oy NVEM B DO<7> o g A9 |sp por 2 SB_CKE2| A9 MEM B_CKE<2> 23 24 68
m@w SB_D®B g SB?O(E3M—‘—MBM@ 23 24 68
o@D MEM B DO<9> o g AW |sp pop
oy NVEM B DQ<10> o g AY2S |sp poio & sB_Cso* |yAVB2 MEM B_CS L<0> 22 23 24 68
IS VEM B DO11> e A5 | oo oo g oB._co1- A2 NEM B CS L<i- e
o@D MEM B DO<12> o g AV27 Isp poi2 g
oy NVEM B DQ<13> o g AW7 |sp poi3 se_oprol AL32 g MEM B ODT<0> [T 22 22 24 1 oo
si@ﬂ%ﬁ& SB_DQL4 LPDDR3
oy MEM B DOX15> o g APRS Isp pais cAB3 SB RASFYWBS g =MEM B RAS L mma
gy NVEM B DO<16> o g AV |sp paie cAB2 SBVERNSS g SMEMB WEL  Ema
a@>—NEM B DO<17> g g A9 |sp par7 crBlL SB oA VBS g =MEM B CAS L e
oy NVEM B DQ<18> o g A28 |sp poig
oy NVEM B DO<19> o g AKZ8 g poig cAB4  sB_Bao| AL3S =MEM B_BA<0> o
E‘E)w SB_DQ0 caBs  SB Bal| AMB6 MEM B_CAB<6> 23 24 61 08
oy NEM B DQ<21> o g AN?9 |sp pop1 cans  sB a2l ANS g =MEM B BA<2> @ e
S‘@w SB_DQR2
o@D MEM B DO<23> o _g AP28 |sp pop3 CABY9  SB_Mao| AP40 =MEM B_A<0> o
s1@M“A_NZG SB_DR4 CAB8 SBiwmz—‘ML@ 61
a@y—NEM B_DO<25> o g AR Isp pops cABS  SB_MA2| AP42 =MEM B_A<2> o
a@DMEM B DO<26> gy AR |sp ppe RSVDS  SB_Mg| AR42 TP_LPDDR3_RSVD3 o
oy NVEM B DQ<27> o g AP2S |sp pop7 RsVD4 s Maa[ ARSS g, TP LPDDR3_RSVD4 mpm o
ac@y—NVEM B_DO<28> g A6 Isp pops CAA0  SB_MAs| AP45 =MEM B_A<5> o
ac@yNVEM B_DQ<29> o g AW |sp popg CAA2  SB_Mng| A6 =MEM B_A<6> o
oy NVEM B_DQ<30> o g AK?S |sp pogo cana sB_wa7| AY46 =MEM B _A<7> o
o@D MEM B DO<31> g A25|sp poe1 CAA3  SB_Mag| AY47 =MEM B_A<8> o
nC@yNVEM B DQ<32> o g AY23 |sp pog2 CAAL  SB_Mno| AU46 =MEM B _A<9> o
a@yMEM B DO<33> o g AWS |gp pog3 cAB7 sB_Malo| AK36 =MEM B _A<10> o
o@D MEM B DO<34> o g AY21 |sp poge cAn7 sB_MmaL1| AV4T =MEM B _A<11> o
oy NVEM B DQ<35> o g AL |sp pogs cAn6 SB_nal2| AU MVEM B_CAA<6> 22 24 61 68
@y NVEM B_DO<36>  qug AV23 |sp pess CABO SB_Ma13| AK33 =MEM B_A<13> o1
o@D MEM B DO<37> o g A2S |sp pee7 CAA9 SB_MAl4| AR4E =MEM B _A<14> o
oy NVEM B DQ<38> o _g A2 |sp pogs cans sB_wais| ARG g =MEM B A<I5> @ e
acEy—NVEM B _DO<30> g ARL Isp poso
gy NVEM B_DQ<40> o g AY19 |5 poto SB_DOSNO| AVB0 o g NEM B DOS N<O> ey cco
oy NVEM B DO<dl> o g AMY |sp poig SB_DQsN1 | AV26 MEM B N<1> o1 68
o@D NEM B DO<42> o g AYI7 |sp pot2 SB DQsNe| AN2E oy MEM B DOS N<2> oo
oy NVEM B DQ<43> o g AWMT |sp poy3 sB_DOsN3| AN2S oy NMEM B DOS N<3> ey cice
a@yNMEM B DO<44> o g AVIO Isp poyg SB DQsN| AVR2 o g MEM B DOS N<4>  —yoie
o@D MEM B DO<45> o g AULY Isp pous sB DQsNs| AV18 o g MEM B DOS N<5>  —myaic
s:@Mﬁﬂ SB_DQ46 SB,D@NS&“MM@ 23 61 68
aEy—NVEM B DO<A7> g AYL7 Isp pou7 SB DQeN7| ANLE o g MEM B DOS N<7>  myace
o MEM B DO<48> o g AR Isp pousg
oy NEM B DO<49> o g AR2 | sp poxg s8.DQsPol AV30 o g MEM B DOS P<0>  yaies
@y NEM B _DO<50> g g A-21 Isp poso SB DQSP1| AVEE o g MEM B DQS P<1> o
a@MEM B DO<51> o g AMR2 | s PGBl sB_Dospz| AME o g NMEM B DOS P<2> D o o0
oy NVEM B DO<52> o g AN?2 |sp posr SB_DQsP3| AMBS o g NEM B DOS P<3> v cice
o@D MEM B DO<53> g AP21 Isp pos3 SB DQsPal AV22 oy MEM B DOS P<4> —myae
oy NVEM B DQO<54> o g AP |sp poga SB_DQsPs| AME o g NEM B DOS P<b6> e
o> VEM B DOSE5> o g A2 [op pops sB_DQspe| AL o g NEM B DQS P<6> o soees
oy VEM B_DQ<56> o220 | B DCB6 sB_DQsP7[ AMLS o g VEM B DOS P<7> ao o o
s1@M~L&U SB DQB7
si@Mﬁﬂ SB_DQ58
o@D MEM B DO<50> o g AL18 Isp poso
acgry VEM B DO<B0> o g AK20 Igp popo
si@M“A_m SB_DQ61
S‘@M‘-‘ﬂ SB_DQ62
acgry VEM B DO<63> o g APIB |sp poB3

SYNC MASTER=W LL J43

SYNC DATE=09/ 13/ 201

L

CPU DDR3/ LPDDR3

| nt erfaces

d} Appl e I nc.
®

TTRTE—
| <SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | 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 IN WHOLE OR PART
IV ALL RI GHTS RESERVED

2




8 7 6 5 4 3 2 1

HSW ULT current estimates from Haswel| Mobile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0. CRI TI CAL
Note [1] current nunbers fromclarification email, from Srini, dated 9/10/2012 2:11pm
OM T_TABLE PPVCC SO_CPU 4 1 5 50 50 52
ch% RSVD a0, ¢ vod SE 32A Max
NCx—— RSVD 2C+GI2 vegq
w010 _PPVVEM Q SO_CPU Gt FLe v o
1. 4A Max (DDR3: 1.5-1.35V) ] _A®6 |\oog SYM 12 CF 19 vod 48
1.1A Max (LPDDR3: 1.2V) AJB1 | vopQ HSW ULT POAER vog_$52
AI33 | \oog vod C56
AI37 | vopo vod E23
ANB3 | oo ved E25
AP43 VDDQ vea E27
ARAB | \ppo vod_E29
AY35 VDDQ vea E31
AY40 VDDQ vea E33
AY44 | yppo vod_E35
AY50 | yopo vod_E37
vod E39
- F59 vee vcd E41
NCx28 | RsvD vod E43
AC58 E45
40 30 21 17,40 15, 110p 5, PPLVO5_SO NG RSVD Ve £
p os 45 qoom—CPU_VCCSENSE P o— 2% | voc_sense od 29
TP_PPVCCI O SO m%Pu N
1 1 2 Max | oad: 300mA 12 mm
R0807C5) 59080 NECK W DT NeEE23 | Revo ved E53
17200 /50w = YOV S0 CPL#m -2 jvaaoaur vog =2
. = - o E20 E57
201, RO810 5201 Max | oad: 300mA VOLTAGE=T. 05V cem 23 \Flg\C/IDOA*QJT x: F24
o CPU VI DALERT L L 43, NOTE: Al iases not used on CPU supply outputs NOLG= ROVD ved F28
™ YV to avoid any extraneous connections. N5 | v v Faz
1/ 20W o F36
RO811 ¥ CPU_VI DALERT R L > 624 Vi DALERT* Voo
o a0 qom_CPU_VI DSCLK LAAA 2 CPU_VI DSCLK_R "3 | i DscLk VoG
uZow CPU_VI DSOUT_R * 165 | i st vog 44
o361 R0812 R0802. 2: PLACE_NEAR=U0500. L63: 2. 54mm 1 1o CPU_VCCST_PWRGD B59 | vocsT_pvkeD N
CPU VI DSOUT . R R0810. 2: PLACE_NEAR=U0500. L62: 38. 1mm w17 @o—CPU_VR EN o— 20 [ VR EN vod 756
o B> N RO800. 2: PLACE_NEAR=R0810. 1: 2. 54nm w0 17 —CPU_VR_READY. -9 | VR_READY el &3
1/ 20W D63 vss ved 25
oz > CPU_PVR_DEBUG % PR _DEBUG: ved @7
P62 ] vss vod_ @29
TP_CPU RSVD P60 P60 | rsvp_TP vog 631
TP_CPU RSVD P61 P61 | rsvD TP vod_S33
TP_CPU_RSVD N59 ) G35
N59 RSVD_TP Vee
TP_CPU RSVD N61 N61 | rsvp TP ved S87
759 &9
NCx—>>| RSVD veg
= NOEXO | rRsvD veg 41
ADEY | rovD vod 43
NC AA59 A5
Ye—— RSVD v
%xﬂ RSVD veg 47
A9 | rovp vod 49
NOX =8 &1
NC:HLEQ RSVD v =3
CRI TI CAL NCx—z— RSVD Vo=
NCx—>2_| RSVD veg
OM T_TABLE 4o 1058 27 17 10 1 1 5o [PPLVO5_SO vod &7
6055 11 _PP1VO5_SOSW PCH HSI O K [veonsio |, JIS00, = vocsuse Af11 PP3V3_Sus o 11 14 10 48 55 50 57 60 o2 IR E 200omA Max AC22 | yoesT vod H23
1838mA Max E vocHsi 0 25612 0. 3nmA Max[ 1] _PPVRTC GBH . wvrwe AE22 | oot vod 923
M | vecHsi o e 1o VeoRrTd AGLO AE23 | yoesT veod K23
vea K57
w058 77 37 15 15 13 5,0 PPLVO5_SO N8 | voa o g pePRTGAE? RN BYPASS=UDS00. AF7: 6 35mm C0892 :| C0891: |+ C0O890 ABS7 | yec ved 22
TR 29mA Max[ 1] P ]vecio MCLN;/QEEOEIW §+¢8 0. 1}8"; — 0. 1}8";:: — 1UF ADS7_ | voc vod_Me3
Olg vacspi | Y8 PP3V3_SUS eamsn |LSOBRD amie o 2 2 e A vee Vo2
14 11 PP1V( W P V( B3PLL B18 VCCUSB3PLL % 7] 18rYA WX 8062 a/ﬂ 402 402 402 c24 vee vcd P57
41mA Max 2 éER r PACYEASSSI0800) AGLO: 6. 35mm @8 | vee vog Y57
1211 _PP1VO5_SOSW PCH VCCSATA3PLL B11 | yCCSATASPLL Vi //:gg PP1V05_S0 gttt do ety w a0 | 02 L BYPASS=U0500: Am%?l(?;g%n}n Fossmm 32 | vec vod V87
42mA Max [ — VCCASW 185mA Max|[ 1] 5
WF: RSVD on Sawtooth Peak rev 1.0 ncy Y20 vooapLL )
. PP1VO5_SO_PCH VCCAPLL_CPI VoCAPLL 5 vocipos| J11 o PP1VO5_SO 8,5,31345,30 17 27 36 40 49 55
57mA Max T& VCCAPLL veerpos| 1L 1 1499mA Max[ 1]
R veetpos| HLS
) AE8
NCx>22 | pepsuss g xﬁg: AF22 PLACE_NEAR=UD500. AGL9: 2. 54mm
R0899
AZALI A/ HDA
5617 11 _PP1V5_SOSW AUDI O HDA AHL4 | ooHpA HEJ DCPSUSBYP| AGLY PPVOUT S5 PCH DCPSUSBYP_R 1 11 PPVOUT S5 PCH DCPSUSBYP
11mA Max [— DCPSUSBYP| AG20 - :5mm Powered in DeepSx 19% - 25 m
A3 DO\;;/?JS;JSBZI AZALI A TAGE=T. 05V p %/}/:28“4\/ VOLTAGE=T. 05V 1 C0899
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g pepsus| ADLOL - -
02029 39 17 1 15 13 13 PP3V3_SH ARL0 | vocpswe_3 o pepsusi A8 o e
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pHAHREEY P DRV SO ¥ fvecs THERIAL SENSCR
40mA Max| 1] ¥ |vees vocTst s[ 915 PP1V5_SO R —
3mA Max
K14 60 _62_63
. _PP1V05_S0_PCH VCG_ | CC 18 | vee1pos Voo 2y PP3V3_SO
VCCCLK:  200mA Max K19 | vocipos vecs 1mA Max[ 1]
CCA A20 SERIAL 10
12 u PPLVOS S0 PCH WA CLKPLL VOCACLKPLL veespl g PP3V3_S0 8219%18%12%15 17 18 27 30 34 36
31mA Max §r140'50 9002 021857808780 SYNC_NVASTER=J43 M.B SYNC_DATE=10/ 02/ 201
PP1VO5 SO 117 veespl g 17mA Max ——
40 36 27 17 16 15 11 8.6 VCCCLK
VCCCLK:  200nA Max % VOoOLK 8[sus csal LLATCR CPU/ PCH POVER
T21 | voooLk = T
K18 DCPSUSAL == 5 NC
Nex<L8 | veooLk SCH "NUM>
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CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+
- TSP
SYM 14 OF 19
ALl | ygg vss| AI35
ALZ | yss vss| AJ39
A8 | yss vss| AJAL
A24 | \ss vss| AJ43
A28 | \ss vss| AJ45
A32 | yss vss| A4
A36 | yss vss| AJ50
P40 | yss vss| AJ52
A44 | yss vss| AJ54
A48 | yss vss| AJ56
752 | vss vss| AJ58
A56 | yss vss| AJ60
AAL | yss vss| AJ63
ARS8 | s ves| AK23
ABLO | yss ves| AK3
AB20 | \ss ves| AKB2
AB22 | yss vss| AL10
AB7 | yss vss| AL13
ACBL | yss ves| ALL7
AD21 | yss vss| AL20
AD3 | yss vss| AL22
ADB3 | yss vss| AL23
AE1L0 | yss vss| AL26
AE5 | yss ves| AL29
AE58 | yss vss| AL3L
AF11 | yss vss| AL33
AF12 | \ss vss| AL36
AF14 | yss vss| AL39
AF15 | yss vss| AL40
AF17 | yss vss| AL45
AF18 | yss vss| AL46
AGL | yss vss| ALBL
AGLL | yss vss| AL52
AR1 | yss vss| ALb4
A3 | yss vss| AL57
AG0 | yss vss| ALBO
AGBL | yss vss| ALBL
A2 | yss vss| AML
AGB3 | yss vss| AMLY
AHL7 | yss ves| AME3
AHLO | yss ves| AVBL
A0 | yss ves| AVE2
A22 | yss ves| ANLT
A4 | \ss vss| AN23
A28 | yss vss| ANBL
AFBO | yss vss| ANB2
A2 | yss vss| ANB5
AB4 | yss vss| ANB6
AFB6 | \ss vss| ANB9
AHB8 | yss vss| ANGO
AHAO | yss vss| ANEZ
AHAZ | \ss vss| AN43
AHA4 | s vss| ANG5
AHA9 | yss vss| ANG6
AL | yss vss| AN4B
AHB3 | yss vss| ANGS
AFB5 | \ss ves| ANBL
A7 | yss vss| ANG2
AT13 | yss vss| ANBO
AJ14 | yss vss| AN63
AJ23 | yss vss| AN?
AI25 | yss vss| AP10
AI27 | vss vss| APL7
AI29 | yss vss| AP20

CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+GI2
SYM 15 OF 19
AP22 | ysg vss| Avs9
AP23 | \ss vss| AVB
AP26 | yss vss| A6
AP29 | yss vss| Avea
AP3 | ves vas| AVE3
AP31 | yss vss| AVe5
AP38 | yss ves| A7
AP39 | \ss VeS| AW
AP48 | yss vss| A0
AP52 | yss ves| Az
AP54 | \ss VeS| A4
AP57 | yss ves| AT
ARLL | \ss vss| AB0
ARLS5 | yss ves| AVBL
ARLY | vse vss| AVES
ARZ3 | ves ves| AV60
ARBL | yes ves| AVIL
ARS3 | yes veo| AV16
ARBY | \ss vss| AV1B
AR3 | yss vss| Av22
AR49 | yss vss| Av2a
AR5 | vss vss| AY26
AR52 | yss vss| AY30
AT13 | yss vss| AY33
AT35 | yss vss| AYa
AT37 | yss vss| AY5L
AT40 | yss vss| AY53
AT42 | yss vss| AY57
AT43 | yss vss| AY59
AT46 | \ss vss| AY6
AT49 | yss vss| B20
AT61 | yss vss| B24
AT62 | \ss vss B26
AT63 | yss vss| B28
AUL | yss vss B32
AUL6 | yss vss| B36
AULB | yss Vs B4
A0 | vss vas| B40
A2 | yss vss| B44
AR4 | yss vss| B48
A6 | vss vag| B52
A28 | e Vsl B56
A0 | yes vsd B60
A3 | ves vss| CiL
AL | yss vss| C14
AUS3 | ves vag| C18
A5 | yss vss| €20
A7 | yss vss| €25
AUBY | yss vss| <27
AVL4 | yss vss| 38
AVI6 | yss vss| 39
AV20 | yss vss| 57
AV24 | yss ves| D12
AV28 | yss vss| D14
AV33 | ves ves| DIB
AV34 | yss vss| B2
A6 | ves ves| D21
AVE9 | vss ves| D23
AVAT | yss vss| D25
AVA3 | yss vss) D26
AVA6 | yss ves| D27
AVA9 | yss vss| D29
AV5L | yss vss| D30
AV55 | yss ves| DBL

CRI TI CAL
OM T_TABLE
U0500
HASVELL- ULT
2C+GI2

SYM 16 OF 19
D83 | yss vss| HL7
D84 |vss vss| 57
D85 | vss vsg J10
D37 | yss vss| 922
D38 | s vss| 59
D39 | vss vss| 63
D41 fvss vss| KL
D42 | vss vasl K12
D43 | yss vss| L13
D45 | yss vss| L15
D46 | vss vssl L17
D47 | yss vss| L18
D49 | vss vss L20
D5 | vss vss| L58
D50 | vss vss| L61
D51 | vss vssl L7
D53 | vss vss|_M22
D54 | yss vss| NIO
D55 | yss vss| N8
D57 | yss vss| P59
D59 | vss vss| P63
D62 | vss vss|_RLO
D8 | vss vss|_Re2
E11 | vss vss| R
E17 | yss vss| 7L
F20 | yss vss| 158
F26 | vss vss|_U20
F30 | vss vss| 22
F34 | yss vss| 061
F38 | yss vss|_
F42 | yss vss| Vi0
F46 | yss vssl V3
F50 | vss vssl V7
F54 | yss vss| Vo
F58 | yss vssl ez
F61 | yss vss| Y10
GI8 | yss vssl Y59
@2 | yss vss| Y63
: Vss vss| V58

Vss vss| AH46
2 vss vesl V23
e e VSS_SENSE| E62 ¢ CPU VCCSENSE N gy oo o6
Vss vss| AHL6

11R09f50
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NO STUFF
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NO STUFF
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NO STUFF
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NO STUFF

NO STUFF
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NO STUFF
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NO STUFF

NO STUFF
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NO STUFF
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NO STUFF
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6

4 3

2 1

as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)
52 40 20 28 18 17 18 15 13 8. PP3V3_S5

62 60 58 57

NO_STUFF
C12100 !

1Lé/
By 2
oY
BYPASS=UD500. AHLO: 6. 35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
62 60 57 56 55 44 18 14 11 o _PP3V3_SUS

NO_STUFF
e

R
i

BYPASS=U0500. Y8: 6. 35nm

PCH VCCSUS3_3 BYPASS
(PCH 3. 3V SUSPEND PWR)
62 60 57 56 55 41 18 14 1 8 _PP3V3_SUS

BYPASS=U0500. AC9: 12. 7nm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)
62 60 57 56 55 44 18 14 11 8 _PP3V3_SUS

BYPASS=U0500. AH11: 6. 35

PCH VCCSDI O BYPASS
(PCH 3.3V/ 1.8V SDI O PWR)
;88 PP3V3 SO

BRBBUBELEL
C12081
1UF

%
BT
0
BYPASS=U0500. U8: 6. 35nm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
ss 17 s _PP1V5_SO0SW AUDI O HDA

i

el
402

BYPASS=U0500. AH14: 6. 35nm

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
dated 9/10/2012 2: 11pm

as fromclarification email, from Srini,

PCH VCC3_3 BYPASS

(PCH 3.3V GPI O LPC PWR)
w027 B8 E NP _PP3V3 SO
BRERUIREDL
C1212 i
2 °/
X5R- CERgL%

BYPASS=U0500. V8: 12. 7nm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
sy B BRNE PP3V3_S0

57 54 43 42 41 40 39

BYPASS=U0500. K14: 6. 35mm

s _PP1VO5_S0

49 40 36 27

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PVR)

49 40 36 27 17 16 15 115 s _PP1VO5_SO

6260 57 56 53

w0 20 36 27 17,30,35, 1.8 1,-PPLVOS_SO

60 57

60 56 1

??mA Max

o0 56 1 s _PP1VOS5_SOSW PCH HSI O

VY PP1V/ PCH_V KPLL_ R 1 2
151/§W R N 0603
F AGEET DSV C1270 1

NO STUFF w0 1050 27 17 g0 g5 418 5,
C1250 1 1C1251
X5R- CER%'% 2 & EW'
By P PAL20R505 A% 85 rm
PCH VCC BYPASS =
(PCH 1. 05V CORE PWR)
Cl2551 1C1256LC1257
20% —T1— —T— go
W [ae e

12.

vBAL: %nugsr’é'é"AEs 6.35mm J_

\‘

BYPASS—hAl)S%O%JSlol
PCH VCCHSI O BYPASS

(PCH 1.05V PCl e/ SATA/ USB3 PWR)
1 s _PP1VO5_SOSW PCH HSI O

Cl12601: C1261:

=R B
B S BB b6 o

CRI TI CAL

L1270
2. 2UH 240NMA- 0. 2210HM

Cl271:
TUF —— 47UF —— -
20% —— 20% —— —
2V 2V
X5R 2 CERM X5R 2
0805-1 0805-1

BYPASS=U0500. A2Q;

CRI TI CAL

L1275
2. 2UH 240NMA- 0. 2210HM

-l

R1275
1A A 2 PP1VO5 SO_PCH VCC 1 CC R 1 2
5/§W ) N 0603
Vbt RS SY Cl1275: C1276:
a7uF L Ta7ur L
2T T T
i B
ngso ASS=U0500
BYPASS=U0500. 42,7 -
A2 BRRLB A7 18: £ o]
ECF ori T cAL
NO STUFF PCH OPI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1VOS5 SO _PCH VCCAPLL_OP
1 2 167 57mA Max
0603 VOLTAGE= I. o5v
NO STUFF | NO STUFF
01280 C1281: 1C1282
47UF - L ig
0% —— —— 1Q%
a4V
CERM XBH 2 CERM X5R 2 2 gg
0805-1 0805-1 402
BYPASS=U0500. L2 -
BB 2 N T s

83mA Max

v1l. 0

CR T CA PCH VCCSATA3PLL FI LTER/ BYPASS
PCH 1. 05V SATA3 PLL PWR)
2. 2U 240MA- 0. 2210HM (EETVas SOSW PCH_VCCSATASPLL , ..
1YY Y L2 167 42mA Max
0603 =
C1290 C1291 t 1C1292
T it A
°E§%X5R CoERbEZT 4 g

B I

cE|1T2| 95|_ PCH VCCUSB3PLL FI LTER/ BYPASS
PCH 1. 05V USB3 PLL PWR)
2.2UH 240MA- 0. 2210HM (PP1V05 SOSW PCH VCCUSB3PLL s+
1YY Y L2 167 41mA Max
0603 =
C1295 C1296 1 C1297
20°/n—: pu— Lﬁ'/':
CERM: xg\r:/e 2 CERVE XBR 2 2 gg
0805-1 0805-1 4

e B B 58%518: e |

1C1262

ggm

PCH VCCACLKPLL FI LTER/ BYPASS

(PCH 1. 05V ACLK PLL PWR)
PP1VO5_S0 PCH VCCACLKPLL

ValrhAGERT 05V 7 S1mA Max

1C1272
% %5
BYPA%EA%%S%SA%OA% &5l

PCH VCCCLK FI LTER/ BYPASS
(PCH 1. 05V VCCCLK PWR)
PP1VO5_S0 F’CH VCC | CC

107! ?2?7mA Max
VAl TAGERT 05V

1C1277
v

0

PCH VCCI O BYPASS
(PCH 1.05V USB2 PWR)
PP1V05_S0

C1264l
T

0
BYPASS=U0500. AGL6: 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)

PP1V05_SO
Cl2661| Cl267:
1UE LUE —

BYPASS=UDS00,9445&:, uggb?) Re1: 6. 35mm | [

8 12

SYNC MASTER=W LL J43

SYNC DATE=09/ 13/ 201

" PCH Decouplin

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HEREI N IS THE
PROPERTY _OF “APPI
THE F‘CEESSCR AGREES TO THE FClLON NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
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IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

62 60 17 12 s _PPVRTC G3H
CRI TI CAL
OM T_TABLE
R1300* 'R1303 R1302* 'R1301 It
20K 20K 330K 1M u PCH_CLK32K_RTCX1 AV [ proxt el ¢
1 23W %%W 123 %%W v - NC RTC CLK32K RTCX2 o AYS |Rroxe 265
25"1:2 2201 201, 2201 SYII\BII 5-5?’19 PCle Port assignnents: SATA Port assignnents:
PCH | NTRUDER L B | NTRUDER: SATA RNO/ PERNG_L3[ 95 o, PCIE SSD D2R N<3> a0 o2 6
PCH | NTVRVEN A7 || nrvRven SATA_RPO/ PERP6_L3| PCl E D_D2R _P<3> 30 62 65 )
- o B15 SSD Lane 3 Primary HDD/ SSD
PCH SRTCRST L AV6 . £ SATA_TNO/ PETN6_L3 PCl E D D N<3> 30 65
- SRTCRST SATA TP/ PETP6_L3| A15 g PCIE SSD R2D C P<3> om0 e
RTC RESET L - "9 RTCRST*
SATA_RN1/ PERNG_L2| I8 PCl E SSD D2R N<2> 30 62 65
8
C1310'Q o ?%';303 I MDA BIT GLK R1310 33 1 5 . HDA BI T CLK R A% | on BOLK 1 280, SALK SATA RP1/PERPS_L2| 1B o, PCIE SSD D2R P<2> oo e e o L , e .
; ' 2 i % Pk RN Ussod” Ave: 1. 27m SATA_TNL/ PETNG_L2| A17 g, PCIE SSD R2D C N<2> omyoes ane served: ODD
2 g 2 g o1 53 50 qm—HDA_SYNC R1311 33 1 2 & HDA SYNC R AvLl HDA_SYNGLL250- SERN SATA_TPL/PETP6_L2| BL7 g PCIE SSD R2D C P<2> e
ﬁL‘Z\&EﬁEKE_%sooZ. Wit 1. 27mm
o7 52 50 qoo—HDA RST L R1312 33 1 2« HDA RST R L AU8 | DA RST*/ I 2S_MOLK SATA_RN2/ PERNG_L1[ 96 o,  PCIE SSD D2R N<1> o o s
= RrAcE RERRVo500° Rie: 1. 27mm o o| SATARP2/ PERPG_L1 He PCl E D _D2R _P<1> a0 62 65
o7 63 59 HDA_SDI NO AY10 | tpa_SDI 0/ | 2S0_RXD SSD Lane 1 Unused
B D e T A | = g| sataTne/PETNG L1l BL4 gy PCIE SSD R2D C N<1> a0 6o
AUL2 . _ a
2 NC HDA SDINL g AUI2 fypp spy 1/|23172>§))i| 2| catA P2/ PETPE L1 C15 PGl E SSD R2D G P<1> o
< . oo
AULL
o 02 5 HDA_SDOUT R1313 33 1 2 PLA 1 I—'|\‘DA SDSOOE)JTA R1 - HDA SO0 1 250, 4R 5 SATA_RNG/ PERNG._LO|F5 PCl E SSD D2R N<O> 10 62 o8
TP PCH | 2S1 TXD AWO | 1oa pook BN/ 1 251 TXD SATA RP3/ PERPG_LO| 5 o, PCIE SSD D2R P<0> a0 e os b Lane © Secondary HOD SSb _—
TP PCH 12S1 SFRM o, AVIO lypa pOCK RST*/12S1_SFRM|  SATA_TN3/ PETN6_LO| CL7 PCl E_SSD R2D C N<O> w0 0 ane condary
saTA TP/ PETP6 Lo| D17 PCIE SSD R2D C P<0> _grm e
TP_PCH 12S1_SCLK - AY8 || 2s1_SCLK
SATAOGP/ GPI 04| V1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35| UL XDP. D PCl E2_SEL_L N
o562 106 ray—XDP_CPUPCH TRST L g AWZ4poy TRsT SATA2GP! GP 6| V6 XDPSSD POl E1_SEL L .
AE62 ACL
o7 2 16 ry—XDP_PCH TCK - PCH_TCK (I PD) (PATpICR GPl @7| Al e XDP SSD POIEO SEL L mis
AD61
o7 62 20 rry—XDP_PCH_TDI - PCHTDI (1PY SATA | REF| AL2 ,_PP1V05_SOSW PCH VOCSATASPLL , .,
67 62 16 XDP_PCH TDO AES1 | by Tpo
< - Q 1
o7 62 16 rEy—XDP_PCH TMVS 22 [PcH s (1PY) £ rsvo M1 s e §1O%Z<O
%
N | RsvD rsvD K10 s %zow
A4 249 .
NCx 2| RsvD ACE_NEAR=UD500. C12: 2. 54mm
1 P TA AEB3 | jTACK SATA_Rcovp| C12 PCH_SATA_RCOWP
NCx V2 | RsvD SATALED |58 P ATALED_L 12
CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
B GLe
SYM 6 OF 19
TP_PCl E CLK100M ENETSDN 43 | cLkoUT_PCI E_NO %] XTAL24_1 N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP * A2 | cLkouT_PCI E_PO % XTAL24_out| _B25 > PCH CLK24M XTALOUT oD
.. _ENETSD CLKREQ L > Y2 | pcl ECLKRQD* / GPI O18 @ PP1V05_S0_PCH VCCACLKPLL 4.,
o7 32 PCI E CLK100M CAMERA N B41 | o kouT_PCl E_NL é rRevD 2L L\
o2 PO E_CLKIOOM CAVERA P~ o, M1 | cikour_PCIE PL 3 revo ML o \c %
a1 12 CAMERA CLKREQ L Y5 | pal ECLKRQL*/ GPI O19 %1
2“PLACE_NEAR=U0500. C26: 2. 54mm
67 62 29 PCl E CLK100M AP_N A1 | cLkouT_PCIE_ N2 DI FFCLK_BI ASREF|_C26 PCH DI FFCLK Bl ASREF
ooz g PCOILE CLKIOOM AP P~ o B4 lakour_PaE_P2
= 2 AP CLKREQ L 20| PO ECLKRQ2"/ GPI 020 TESTLON G35 PCH_TESTLOW C35 R1390 10K 1, pp 2
=T PCH TESTLOW C34 301 10K 1’\/\/\/2 5% 17 20W MF 20T
« _NC PCl E CLK100M FWN B38 | o kouT_PCl E_N3 TN e PCH TESTLOW AKS [397 10K 1.V, 5% 1720w W 20T
NC PCl E_CLK100M FWP C37 | LkauT PO E P3 TESTLOW [ 3 !
B o — - ~ TESTLOA AL8 PCH TESTLOW AL8 [393 10K 1/\/\/\/2 U" ll
. _FW CLKREQ L - NL | poy ECLKRQB* / GPI 21 5% 17 20W 70T
oo E CLKIOOMTBT N o A lckaur PoE M ckour_LPc ol ANS g LPC CLK2ZAMSMC R~ rmyurer
B39
o @mPCOE CLKIOOMTBT P~~~ o B39 lakour POE P4 I:?p'ﬁwfl APLS LPC CLK24M LPCPLUS R -
12— 1BT_CLKREQ L -5 | PO ECLKRQI* 1 GPI C22 (
ooz g PCILE CLKIOOM SSD N o B3 I kour_pPaE_Ns cKkour_ITPxoP N B35 g TP | TPXDP CLKIOOMN -
55 52 30 (0T} PCl E_ CLK100M SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 > TP_| TPXDP_CLK100MP
w0 12 ry—SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI C23
SYNC VASTER=W LL J43 SYNC DATE=12/ 1// 201
sy -
PP3V3 SO - PCH Audi o/ JTAG SATA/ CLK
Sl R 0 8 DR T
100K SCH_NUM>
I?l?jg 182K A 2ot 7o —r—syPCHL SATALED L - d}@ Appl e Inc.
ik 1 100K AN s rzow ot ENETSD CLKREQ L 2 "
R 00 IAAA 2 CAMERA_CLKREQ L 12 31 NOTI CE OF PROPRI ETARY PROPERTY:
R1342 100K 1 /\N\/Z ° AP_CLKREQ L 12 20 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
- 2 3 100K 1 2 5% 17 20W NF 20T FW O—KREO I_ PROPRI ETARY P ERTY _OF APPLE | NC.
\.L O /\N\/ T ZOW >0T 12 THE POSESSOR AGREES TO THE FOLLOW NG
R1344 100K 1’\/\/\/2 Z O—a0T TBT CLKREO L 12 27 | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 13 OF 120
3 % Il NOT TO REPRODUCE OR COPY | T
R1345 100K 1 ’\/\/\/2 5T 20W VF 20T SSD CLKREQ L 12 %0 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




CRI TI CAL
OVl T_TABLE 01217 60 2
UO500
HASWELL- ULT
B GLe
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
v > PCH SUSACK_ L 22 susacks (1PY) DSWRVENL AW o, PCH DSVWRVEN
62 35 17 MC SYS_RESET* DPWRCK| AVS o= PM_DSW _PWRGD
) NO STUFF w17 10 [y PM PCH SYS PURCK g A% |5y prrcx (1P>-Deepsx) WKETGNOS o PCOIE WAKEL ~~ amunses R1451
SLP_SO# | sol ati on Rl40(3l s PM PCH PWROK A7 | per_pvrok CLKRUNF/ GPI 032| VB PM CLKRUN L I, %\QOK
prgegfHUTEPROV S0 2B oo PMPCH PYRK g 85 | povecx SUs STAT/ Pl s1| Ay LPC PWRDWN L s o
p 2
j 0201, A PLT RESET L AGT | pLTRST* SUSCLK/ GPI 02| AES * PM CLK32K SUSCLK R _gom 36 o7
1 C]o_4U%O LR PM RSVRST L AV | peNRST SLP S5*/GPlos3| APS g PM SLP S5 L o s 3 57 =
2 é%gg CERM = o PCH SUSWARN L V4 | SUSWARN*/ SUSPWRDNACK/ GPI GB0 SLP_sa* (M6 g PMSLP SA L pomysae e o s
1
CRI TI CAL swnpm PMPWRBINL g A74puesTv (1PY) SLp_sa+ [ATA PM SLP_S3_L D 0 7 0
TaLvCIa08 ¢ = % as@w‘ﬂA@R%@g/%gé SltPAAS g TP PMSLP AL
2
AN4 AP4
w5 10 10 PM SLP_SO_L +(J1420 s PMBATLOWVL AV IgATLON/ GPIOT2 SLP_SUS* [ - PMSLP SUS L oo 5 w0 51
08 |1 PCH PM SLP_SO_L o= F3 sLp_so* SLP_LANF (A7 TP_P! LP_LAN L
3] s TP_P! LP AN_L AMB | SLP_W.AN*/ GPI CR9
NC
SLP_SO# can be driven high outside of SO CRI TI CAL
Ul420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM O OF 19
o EDP_BKLT_PWM B8 | Epp_BKLCTL 2 pDPB_CTRLCLK| B9 DP_TBTSNKO_DDC CLK 15 28
Q%= =3 SNKO_DDC ——
s 1 qom—EDP_BKLT EN % | EDP_BKLEN % (P%PDBPﬂﬁLS%;A b TEISHK DATA, e
% a DDPC_CTRLCLK| D9 DP_TBTSNK1 DDC CLK I
% 15 ¢} EDP_PANEL_PWR - EDP_VDDEN @ (PBPD(-:?H%'S%-)FA D11 DP TBTSNK1 DDC DATA D
AW TBT EN CIO PWR L U | p RQA*/ GPI O77 E
P4 "
a8 SMC RUNTI ME_SCI _ L - Pl RQB*/ GPI O78 % DOPB_AUXN] 5 DP TBTSNKO AUXCH C N s o
21 y—AUD | P_PERI PHERAL DET g, ™ |p rocr/cpiore o POPC AUXN|_BB DP_TBTSNK1_AUXCH C N
womp AUDI2CINT L~ g N lpire/erico T W e §Cwr wed
ooPe_AUXP| B5 DP_TBTSNKO_AUXCH C P -
. PCl PME L A% ener (1 pUy 5 DOPC AU A6 qg DP_TBISNKI_AUXCH G P pry o m e
eo@n D PWRENL g Y lcioss
21 g DP_AUXCH 1 SOL_L - LlcPics2 oore HPDL B o, DP TBTSNKO HPD s
1 ENET_LOW PWR L3 | epl cBa
s A e D
63 59 57 13 (O} AUD PWR EN - R5 | opi o1 DDPC_HPD) DP_TBTSNK1_HPD 16 25
« 1 qp AUD | PHS SW TCH EN > L4 | cpi o3 EDP_HPD|_D6 e—DP_| NT_HPD am s
PP3V3_S5 §,14,18,15,17,18,20 29 40 52 55
BESVS_S0
R1405 1K 1,\/\/\/2 5 —0 PM PWRBTN L 13 16 35
5% 1 W 1
R1410 10K 2 PM BATLOW L 13 35
W\/ 5% 1/20W M- 201
R1452 10K 2 PCl E WAKE L 13 29 31 62
W\/ 5% 1/20W M- 201
R1455 10K IAAN 2 PM CLKRUN L 13 35 a4 62
R1460 100K W T oMmsp ss L
~lL40 1 2 13 35 57
R1I461 100K 1m2 S% 12w W 201 pv gIp S4 L 1318 20 34 35 57
R 2 100K AN S% 1720w W 201 p\v gl p_S3_L 1347 18 35 57
R1463 100K LAAN2 S% 120w MW 201 pp gIP SO L 1318 35
R1464 100K LA 5% 2w W 201 P\ glp SUS L 13 40 57
5% 1/20W M 01
4 R1430 100K 1 2 EDP_BKLT_EN 13 54
RI4371 100K 1,\/\/\/”V2 S% 1720w W 201 ppp pANEL PWR 155
. 5% 1/20W M- 201 =!
«__Zzg 100K 1 CE— TBT_EN Cl O PWR L 15 25 27 SYNCTI ll\/LAtSTERbJ43 M_B SYNC DATE=02/ 20/ 2013
R1 10K 1 2 % SMC RUNTI ME_SCI L 13 35 C:I I G
R1 % 100K 1 \V2 : ﬁm ; ﬁ AUD | P_PERI PHERAL_DET _ ;e P PM PCl/ mx : |
il 100K 2 O% AUD |1 2C I NT_L 13 62 I
j 445 100K NN A srTrzow—w—zoT U C ’ d} Appl e I nc <SCH_NUM~] D
R1 1 2 oDD PWR EN L B ’
R1446 100K 1%2 S TTZOW W 20T o AUXCH | SOL_L - = <E4LABEL>
R 7 100K 1/\/\/\/2 5% T720W M 20T ENET | OV PVWR e NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 5% T720W M 201 AyD PWR EN O
T NN\ 5% T 20w 20T eree e PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
R1 O 100K 1 /\/\/\/2 AUD | PHS SW TCH EN 13 62 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 120
1 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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CRI TI CAL
PCle Port Assignnments: OM T_TABLE USB Port Assignnments:
o 25 PCl E_TBT_D2R N<0O> F10 [perns_Lo JO500 " uss2n0| AN8 USB EXTA N o
o EGLE TBT DOR NeQ> 2 . gy USB EXTA Ny
ooy POLE TBT D2R P<0> g E10 | peres Lo HASZ‘AS'ELGEF;“ Useoro| A 8T USB EXTA P o . Bxt A (LS/FS/HS)
Thunderbol t | ane 0 o PClE TBT R2D C N<O> 23 |pErs Lo symal O 10 Usmanal 477 B EXTB N
22 59 63 6
o s @ PO E TBT R2D C P<0> o 2 |peTP5_LO Usgopi | ATT USB_EXTB P e Ext B (LS/FS/HS)
o7 25 PCl E TBT_D2R N<1> F8 | pERNS L1 ARE
o PCI E_TBT_D2R P<1> EB | perps L1 usB2N2 B_BT_N -
o —=——————————— - usB2P2| A8 o g USB BT P~~~ e BT
Thunderbolt |ane 1 . PCIE TBT R2D C N<l> B23 | perns L1
o7 25 qgnPCL E TBT R2D C P<1> =22 | PETPS L1 use2Ng| ARIO o NC USB I RN aD =
UsB2p3| ATLO NC USB | RP - IR
o 2 PCl E_TBT _D2R N<2> HLO | perns L2 e —
v PO E TBT D2R P<2> 5 10 Iperes_ L2 usBon[ AMLS o g, USB TPAD N~~~ peyseczes Tr ackpad
Thunder bolt | ane 2 PCl E TBT R2D C N<2> 821 | pets L2 usB2Pa| AL15 o g USB TPADP ~~~ eysice
o7 25 (OOT} 3T_R2D C N<2> o B21 ] |
&1
o7 25 (OOT} PCIE TBT_R2D C P<2> e PETP5_L2 usB2ns| AML3 TP_USB_5N Unused
AN13
o7 25 PCI E TBT D2R N<3> E6 | pERNS L3 USB2P5 o= P USB 5P
Thunder bol ¢ 1 ] onmm PO E TBT D2R P<3> = g 6 peres 13 Usans| APLL NC USB CANERAN | o ¢ o
underbo ane e PCl E_TBT R2D C N<3> B22 | peng L3 Uspope| AL S NG USB CAVERAP w0 served: mera
oo q@m-PCLE TBT R2D C P<3> o A2 |peTps L3
ARL3 NC _USB_SDN
USB2N7 62 .
vosmpPAE AP DPRN G ieeew USERP7I L7 qugp NC USB SDP . Reserved: SD (HS)
o o = > PCOLE_AP_D2R P DTN i wl, LQ
Ai r Por t o PCIE AP R2D C N 29 | perna o g USB3 Port Assignnents:
o7 20 (oM} PCILE AP R2D C P * B30 | perp3 usB3RN0|_ 20 * USB3_EXTA D2R N am s e
usB3Rreo| H20 B3_EXTA_D2R P 3 66
 _NC PCl E FW D2RN F13 | pErNg Ext A (SS
NC PCIE_FW D2RP GI3 | perps use3TNO| 38 B3_EXTA_RZD C N g ss o (59
A ‘ o FWD2RP g CI3 ] UssaTRo| B34 USB3_EXTA R2D C P w6
Reserved: FireWre NC PGl E FW R2D ON 829 | perna e ——————
ez AN PAA B PV e AN e
2 NC PCIE FWR2D CP - A29 | pETP4 use3rn1 | E18 ° USB3_EXTB_D2R N a5 o o6
usssre1| F18 o USB3 EXTB D2R P myso o 6o
o o NC USB3RPCI E_SD D2RN GL7_| PERNL/ USB3RN2 Ext B (SS)
o NC_USB3RPCI E_SD_D2RP F17 | perp1/ USEGRP2 useaTN [ B33 USB3_EXTB R2D C N gy 5o o5 s (ss)
SD Card Reader O == ———— useaTPL| A3 g USB3 EXTB R2D C P 5o 6 oo
(& Ethernet if conbo) o 0 oom—NC_USB3RPCI E SD R2D CN o, 30 | pETR1/ USB3TAR
o 63 (T} NC USB3RPCI E_SD R2D CP - G1 | pETP1/ USB3TP2
AJ10 s PCH USB RBI AS
o 52 PCl E_CAMERA D2R N F15 | PERNZ/ USB3RNG USBREI AS®
3 AJ11 :
D S E CAMERA D2R PP G5 | pirear Lenaros useRrel as| AL | 1F§;c§$uaAR=wsoo.Auo. 2. 54nm
Canera o » o PCLE_CAVERA R2D C N B31 | pere; UsBaTRG RovD( A0, 22.6
o a2 PCl E_CAMERA R2D C P AS1 | pETP2/ USB3TP3 RevDl AMLO, o %‘éow
2201
NCxELS | RsvD o000+ / Gl osol AL3 XDP_USB_EXTA OC L 14 16 33
NCx—222 | RsVD ac1*/ GPl 041 ATL XDP_USB_EXTB OC L 14 16 59 63
s _PP1VO5_SO0SW PCH_VCCUSB3PLL PCH PCl E_RCOWP A27 | by E_rRoOWP ccricpion| A2 o  XDP USB EXTC OC L e =
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 1416
R1500*
3. 01K
1%
1/2%
PLACE_NEAR=U0500. A27: 2. 540 2 Q\T!rTa'ggtE
U0500
HASWELL- ULT
BELFLR
—~ SYM 7 OF 19
or o2 s 35y LPG_AD<0> R1540 33 1 2 LPC_AD_R<0> U | (AR SVBALERT*/GPIO11| A2 o PCH SMBALERT L .
o7 02 14 sy LPC AD<1> RI541 33 1 2 > TZOW W 201 | pC AD R<1> o V12 | La1 P2 P K
o 6 a1 25 CEES LPC AD<2> RIG42 33 1 5 5% 1720W M-_Ztn—‘-._LPC AD R<2> AVIZ | sz o SWQKW‘%@ 16 19 25 38 54 67
o7 62 a1 sy LPC_AD<3> R1543 33 2 Z i; ;ga NFVF 22"011 LPC_AD_R<3> penezyIEN Yool BN SVEDATA ——— et SNBSS L0 8 (BT 16 19 25 38 50 07
o762 055 qmmLPC FRAVE L R1544 33 2 LPC FRAVE R L o AVI2])rRaver SMOALERT/GPIoso| AL2 g WL EN e
5% 17/ 20W M- 201 - a
—2 smockd AL, SM.PCH O CLK  epmyss or
67 a4 @M SPI % K SNLUDATAAMSM—_“M@ 38 67
SsPl CSO R L N P SMLLALERT# pul | -up not provided on this
o7 @SR ———gm——( SP (SR, SMLIALERT*/ PCHHOT*/ GPI O73| A g PCH SMLIALERT L oy page, may be wire-ORed into other signals.
TP_SPI_CS1 L - Yaq spuﬁ,g[;ﬁ) SML1GLK GPI o7s| AW SVBUS SMC 1 SO S O, Ot herwi se, 100k pull-up to 3.3V SUS required.
TP SPI C2 L g AZdse g SML1DATAY GPI 74 A SMBUS _SMC 1_SO_S| 52 35 3 41 42 02 07 71
o
AR2 )
e SPI _MOSI _R — %T'PWD)
o saggy—SPL_M SO -— PSS |y (1PUIPD) CLOKA? g NCCINKCK o
uegySPL_10<2> = o g YO SPl 165 = (1PUIPD) CL_DATA A2 o g NC CLINK DATA
1B SPI _| O<3> — AF1 sP|ﬁ|F% o CLiRST*OAFA o NC CLINK RESET L o

PP3V3_SUS 611 14 10 44 55 56 57 60 62
PP3V3_SUS 611 14 10 44 55 56 57 60 62
SYNC VASTER=W LL J43 SYNC_DATE=00/ 13/ 201
R1580 100K LAAAZ XDP_USB_EXTA OC L 14 16 33 e
RTB8T 100K 1\ 5% T720W W 20T 305 USp_EXTB_OC L e o PCH PCl e/ USB/ LPC/ SPI / SMBus
R1582 100K LAAN2 o% 1720W M 201 ¥pp ysB EXTC OC L 11 DG, NOEET y
RI583 100K 1 \\A72 270 T20W M 20T s s EXTD_OC_L d} Appl e I nc |<SCH_NUM>| D
1K 2 14 -
_qu_gim 4 1K 1 V5% T720W WF 201 gg: :ggz 8 <E4LABEL>
NN\ 59T ZoWw 20T b NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K 1 2 PCH SMBALERT L 14 THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
100K 1 5 5% 1720W WMF 20T WOL EN PROPRI ETARY PROPERTY OF APPLE | NC,
/V\/\/ YT 20WVF 20T 14 62 THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 15 OF 120
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BOM GROUP BOM OPTI ONS PP1V05_S0
53 40 40 36 27 17 35,41.8 5,
RAMCFG_SLOT RAMCFG3: H, RAMCFQ&2: H, RAMCFGL: H, RAMCFQ0: H
PP3VS_S0 R
CRI TI CAL
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| ['*R1636 R1635* 005 1o o )
1005 %o(/)OK OOI§ HASWELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
1/2@}@‘} 2ow 1/2@}@7 2SEGLg g FaN/CR 82| V2 g TBT GO PLUG EVENT i 2 Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 2201 201, XDP PCH GPI O76 1 BNBUSY*S/Y;E;S 19 s SER RQLT4 LPC_SERI RQ o o s o Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L, requires pull-up (S0).
15 16 10 o 1D - > AWLS
e ey XDP_MB RAMCFQD o A2 g g Potom-com FOHLGRL_COvP PLAGE_ NEAR-UDS00. AWLS: 2. 54 D
AF20, - | = . 12, mm
15 10 18 . TBT_GRSX_BIDIR AMZ_| | aN_PHY_PWR_CTRL/ GPI 012 T ne 'R1655
15 16 10 O — @ o 49.9
ADB
Pl OL2: 1 @m—IP_MEM VDD SEL _1V5_L - GPI 015 (1 PD- RSMRST#) - %‘éow
_— Y1 -
=R TBT_GC2SX_BI DI R, requires 100k pull-up to SUS gy XDP_LPCPLUS GPIO 4 Ylicriaws GsPlo_Cst/GPice3| P o PCHGSPIO CS L 2201
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 1615 rmy—XDP_PCH _GPI O17 - lerar GsPlO_CLKiGPIoBa| L6 o PCH GSPIO LK~~~
o 15 oo SD_RESET L PG CE Fe e ! ERBLp_M SO aP o8 o g PCHGSPIOMSO 4 =
101615 13 s 15 > SMC WAKE SCI L 25 | GPI 27 (1 PD- Deepsx) CPBLOpMPEL 5! 86| L8 g PCH GSPIO MOSI .
AD7
s 1 > TPAD_SPI I NT_L - GPI 28 GsPI 1_cst/ cpl o8| RY . TPAD SPI_CS L o 55 %
AN3
s 15 - TPAD_USB | F_EN - GPl 26 GSPI 1_cLK/ GPl o8| L5 . TPAD SPI _CLK [T 15 % 6 —
ACB
62 57 56 20 15 (oo SSD_PVWR_EN - GPI 066 GRbj—M SO/ eI 089 N7 . TPAD _SPI_M SO 25 % oo
AP1
PCH TBT PCl E RESET L - GPl 057 GsPI_Mosi / cPl aoo| K2 TPAD SPI MOSI 15 34 66 _PLT RESET L Fani EERCRURY
o 15 om—HDD_PWR_EN - A4 P ¢ 0
e XDP N STATE L ATS | o1 B0 UARTO RGPl oot Il o, AP SOIX WAKEL ~~~ muse 11Rg_0(:|3<71
K3
s qomSD_PVR_EN - | o UARTO_TXDI GPI 092 K3 o, HDM TBTMUX FLAG L ~ mise zz.é ow
s TBT PWR EN DO P UARTO_RTS*/GPI003| 32 o, JTAG ISP TDO  musiess 2201
o g * GL o
25 18 10 15 - XDP_JTAG | SP_TCK DT PP UARTO_CTS*/ GPI 094, e AP _RESET L "
25 10 10 15 o XDP_JTAG | SP_TDI - PO o g UARTL_RXDIGPI ool K4 o, PCH UARTL RXD s
25 10 15 @I TAG TBT TVS - 3P0 8|3 URTL_TXDGPIOL| @ o, PCH UART1 TXD C
s 15 qom—PCH _HSI O PWR EN &— 2| HSl 0P GPI 071 UARTI_RST*/GPie[ I3 o PCH UARTI RIS L
2 15 qom—TPAD_SPI_| F_EN -l ePrais UART1_CTS*/GPIca[ 34 o, PCH UARTI CTS L 4
AH4
10 10 15¢CB XDP_M.B_RAMCEG3 - GPl 014 | 200_spAr GPl o _F2 P 12 DA s
Ava
sy SPIROMUSE MB ~~~~~~~  _y "Mleices 1 200_scL/ GPl os|_F3 PCH 1 2C0_SCL s
wim CAVERA PYR ENPOH o 4SS faoioss 1
] P | DA 1
o2 15 m—FEW PUR_EN -S| crios | 2C1_SDA/ GPI 06 - - CH | 2C1_S| s
sy XOP MB RAVCEGL AWl 12c1_sc/cPlor| Pt o, PCH 12C1 SCL "
R1639* vy XOP MB RAMCFR2 g A® o0 sDoCKGPIoea| B3 g TBT POCRESET L iomyer Pul | -up on TBT page
11?2033,53 52 0 15 (oom—SSD._DEVSLP - P2 | DevsLPor/ ari a3 sDio oGPl oss| F4 g. BT PWRRST L T
201, o AP SOILX WAKE SEL g |spig PONER EN GPI O70 (§Bboﬁwgggsem_‘w@w Requi res connection to SMC via 1K series R
% SSD RESET_L - -2 | DEVSLP1+/ GPI 088 soiop/crioe7| B4 o ENET MEDIA SENSE ~~ ~mise
w3027 19 57 28 8% _PP3V3_SO NO STUFF o 1y FW PMVE L - " | DEVSLP2*/ GPI B9 SDioD2cPloss| S g LCDIRQ L am - o
FHEBHSSEN L RI641 1K 1,,p2 oW PCH TCO TI MER DI SABLE V2 PR SRR SOy Gl oso| B2 g LCD PSR EN oo = 52
PP3V3_S5 8 11 13 16 17_18_28 29 40 52 55
PP3V3_S3 12 16 19 24 26 20 56 60 62 63
PP3V3_S3 15 10 19 34 30 39 56 00 62 03
PP3V3_S3 15 10 19 34 30 39 50 00 62 63
PP3V3_S3RS0__CAMERA 31 30 72 63 62 60 59
EE3V3 S0 pegpnfRERLPERVE S0 B
PP3V3 IBTLC - 17 25 26 27 60 62 .+ PCH GSPI O _CS L R1660 100K 1/\/\/\/2
TBTLC for CR, SO for RR .« PCH GSPI0_CLK R1661 100K 1 5 5% 1720W WMF 20T
R1610 100K 1 2 XDP_PCH_GPI O76 1516 .+ PCH GSPI 0_M SO RI662 100K 1 2 °%
W\/ 5% 17 20W NF 20T PC." (BPI 0 '\ml R 333 100K 1/\/\/\/2 5% 17 20W NF 20T
R1614 100K LAAA 2 XDP_LPCPLUS GPI O 15 16 40 62 *® e 5% 17 20W MF 20T
RI6T5 100K 1 \\n72 2% T20W W 20T 35 peH GPLGLY . 2 TPAD SPI CS L "‘~-°°g 47K LAt
7 TPAD SPI_CLK RI665 47K 1 2 5%
SD_ON_M.B ) o0 2 1 [
D1 A o TPAD_SPI _M SO RI666 47K 1 2 9%
R1616 100K 1 > SD RESET L o R1616 should al so be stuffed if 66 34 15 AN 2T 70w 20T
RIGT7 100K 1.V, 5% TT70W W 20T oy WAKE SO L e pl atf orm does not use SD card o6 34 15 _TPAD SPI _MOSI R 7 47K LAAA 11 oW ——0T
R 100K 1 \'An72 5% T720W M 20T TpAD SP| | NT_L 15 3 20 15 AP_S0I X E_L R1 100K 1 2
RI619 100K 1,5\72 2% V200 W7 0" TPAD USB | F_EN 15 34 o 15 _HDM TBTMUX_FLAG L 100K 1 AnA2 0 TTo0W W 207
R16 100K 1,\/\/\/2 5% 17 20W g 20T SSD PV\R EN e = PC._| UAR_rl RXD : 572 100K s ) 5% 17 20W NF 20T
. ~ 5% 17 Z20W 20T 15 \-L /\/v\/
R1622 100K 1 2 HDD PWR _EN L o . TPCH UART1 TXD R1673 100K 1 > 5% I720W WF 20T -
R1I623 100K 1W ¥ PCH UARTL RTS L RI674 100K 1m2 SV TTZ0W W 20T
R1624 100K 1,73 x72 % SD_PWR_EN w508 .- PCH UART1 CTS L RI675 100K 1 \\n/2 o7 T20W W 201
RI625 100K 1 2 O% TZOW W 20T BT pUR _EN R1676 100K ST 20w 20T
1 15 25
R1626 100K 1W\/z 5% IT20W W 20T %pp JTAG | SP_TOK o 1010 78 i» POH 12C0_SDA TooK— 2t
as 327 100K 1W\/2 SZQ oW W 207 XDP JTAG ISP TDI 15 16 18 25 ® PG_' Izm SO_ 1/\/\/\/2 5% 17 20W NF 20T
RI628 100K 1,/\/n72 > 720w W 20T 3TAG TBT_TMS s PCH 1 2C1_SDA R1678 100K 1 2 _
R1629 100K LAAAZ 5% 1720W M 201 by FS| O PWR EN o « PCH I 2C1_SCL 100K LAANZ 5% 1720W MF 201
R1630 100K 1 2 0 TPAD SPI I F_EN 15 S I 20W 20T
:_.53% 100K ’\féw/g%\ff'i oo SEL ROV USE_MLB 15 a0 0 =
R1633 100K 1 2 % CAMERA PWR_EN_PCH 151
RI634 100K 1 y\\2 27 T20W 20T pyy pyR EN e
4 R1637 iggﬁ 1 A———S o W > SV/S N 15 %0 62 SYNC NVASTER=W LL J43 SYNC_DATE=01/ 147 2013 A
K AN 2wy £ SOL K VIAKE SEL o " PCH GPI O M SC/ LPI O
R1640 100K 1app 2 FW PMVE L 15 02
5% 17 20W NF 20T D=/ \T) N Y S
R1652 10K izzp2 o~ LPC SERIRQ 55 as o d} Appl e | nc <SCH_NUW>
100K 2 N : e
R1670 LA 25— row——zor—LTAG L SP_TDO s 18 25 S <E4LABEL>
R1691 100K DAY A — BT_PWRRST_L 15 62 NOTI CE OF PROPRI ETARY PROPERTY:
R1693 100K 1,,5p 2 ENET_NMEDI A_SENSE 15 02 FHEPRN AN PROPERIY GF-APRLE | N, © THE
R1 3“4 100K 1 2 5% 1720W WMF 20T LCD I Ro L THE POSESSOR AGREES TO THE FOLLOW NG
S NNN-E—59% T 20W—F—20T 15 62 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 16 OF 120
R1695 100K 1,\/\/\/2 LCD PSR EN 15 62 Il NOT TO REPRODUCE OR COPY I T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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ra BPM Test OI nt S 4940 36 27 17 30.15,11.8 & PP1V0O5_S0 I\/E r ged ( CPLJ/ PC:H) M Ccr 02_ XDP 4940 36 27 17 30.15,11.8 ¢ PP1VO5_SO
Ext
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
oo XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wewo XOP CPUTDO  RIBIO 51 inp2 o o
e XDP BPM L<3> TP‘PGTP1803 J1800 support chi pset debug. = : : XDP
p— PP DFAORG QORE- 0. 4V o ez 10 o XDP_CPU TCK R1813 51 2 1
s e XDP_BPM L<4> TP1804 IR1830 N —PLACE_NEAREU0500. E60: 28mm V. V'V~ 5% 17 20W W zoll
TP- P6 150 62 61 . .
o o [T XDP_BPM L<5> T;CE)P_ psTP1805 E;gilﬁw 1\ TDI and TMS are terninated in CPU. =
o5 o D XDP_BPM L<6> Tl®p.psTP1806 2402 2| 00 1
o o - XDP_BPM L<7> 15, 1807 o5 02 sy XDP_CPU PREQ L OBSEN AQ —— 10 02 o= OBSEN Q0 CPU CFG<17> ame
TP-P s o « [ XDP_CPU_PRDY_L CBSEN AL | | eee 00 ol5 e—e| | cBSENCL CPU_CFG<16> am- D
E| 7
0 O
o s rmy—CPU_CFG<0> OBSDATA_AQ 0000 ous OBSDATA 0 CPU_CFG<8> ame s
o s o CPU_CFG<1> OBSDATA Al =10 0l gt OBSDATA C1 CPU_CFG<9> ams s
14 13
0 O
o s oy CPU_CFG<2> OBSDATA_ A2 =90 015 qup OBSDATA C2 CPU_CFG<10> ame s
o 02 o oy CPU_CFG<3> OBSDATA_A3 00 01 g OBSDATA C3 CPU_CFG<11> ame +
20| 19
s o (TN XDP_BPM L<0> OBSEN_BO 22 gg 2l s OBSEN_DO CPU_CFG<19> ams
o5 6 [T XDP_BPM L<1> OBSEN _B1 S22 00 23 s OBSEN D1 CPU_CFG<18> am-
hRGlFT 25
0 O
o o [y CPU_CFG<4> OBSDATA BO =290 0127 _qup OBSDATA DO CPU_CFG<12> ame s
o o o CPU_CFG<5> OBSDATA B1 0 0120 i OBSDATA D1 CPU_CFG<13> am:© =
T 39 g -
0 O —
XDP os o »—CPU_CFG<6> OBSDATA_B2 =10 0122 omt OBSDATA_ D2 CPU CFG<14> ame o
o CPUVOCST PWReD  R1800 1K a,zpn2 o = o —PU CFC<T7> CRSDATA B3 =20 0 e CBSDATA_[33 CPU_CPGe152> am® =
= | = . T 2. 54mm Yo
XDP 2 XDP_CPU_VCCST_PWRGD PWRGDY HOOKO - 20 g g ECH L TPCI K/ HOOK4 NC
w12 PM PWRBTN_ L R1802 0 1 2 _ - XDP_CPU_PWRBTN_L HOOK1 00 0% gu | TPCI K#/ HOOKS NG
—NEARSUBO0D. J3: 2. 54 v 1rEow 0zot VCC_0BS_AB % ] VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 PUEEET: D4 L RESET#/ HOOK6 o XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 15 15 18
s 17 13 qom—PM PCH_SYS PWROK R1804 o DY 2 XDP_SYS PWROK HOOK3 0017 DBR#/ HOOK7 XDP_DBRESET L e VYV E&ZE}EE(_;EESOO?UAE; 2. 54mnm
° ) 50 5 o0 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
o7 50 35 25 19 10y SVBUS_PCH DATA SDA ——20 015 o= TDO XDP_PCH TDO am e
67 54 38 25 19 14 [T SMBUS_PCH CLK SCL - 54 5 o423 - TRSTIn XDP_TRST L
o 02 10 12 (oomy XDP_PCH_TCK TCK1 - ool o D XDP_PCH TDI ao
o o2 10 o @ XDP_CPU_TCK . TCKQ - 900 - VG XDP_PCH_TMS D 5= 10 o2 o7 C
XDP 60 5 o150 XDP_PRESENT# ORI TI CAL
10 12 qom—PCH_JTAGX R1835 0 2 0201 XDP XDP XDP XDP XDP v
Pact RERR=0YB00 28 8mm C(J).Sloé 1 |'R1831 c&slog o 64 N\ 63 s C189:1 s C189:6 91840
'Gfgo/ Tk iy ) g;é’» = Dos DWNSLOGVK: 7 —1o”
enfiiic] $H gty | 51850847 | [ {gen ? gepon ALy
o 0
L 1 4 S 3T . XDP_CPU_TDO e e
XDP_CPU PRESENT L B CRITI CAL
DM\BL%\?K‘“?) -
SoT- 563 O
g —
o[ BT o XDP g&! !Pg% TRST_L 61216 62 65
| = mm o = VAKE BASE=
¢ — XDP. P TRST L 612 16 62 65
RITICAL =" XDP"CPUPGH TRST L o ¢ 22 11 2 50
PCl_I XDP SI gnal S ML%S;\?Ki? O"’
These signals do not connect to XDP connector in this architecture, only accessible _I_ 3
via Top-Side Probe. Nets are listed here to show XDP associ ati ons and to nake cl ear CP i [a) o XDP TDI
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —NEARE 557 28mm o e 5 CPY oD © <2 o
1 1 59 57 56 54 50 49 44 43 32 17 _PPSV_S0 CRI Tl CAL
PCH XDP Si gnal s Non- XDP Si gnal s ey PP3VA S5 i
. . ig UNLSE EXTA, i L 17 TP1870 XDP_USB_EXTA OC L DV L?éféj < B
o XDP_USB EXTB _OC L B R — XDP_USB EXTB _OC L o Cl8451 o 13RE;L08K45 =
62 59 16 14 (OO} _ — 1416 59 63 ) 1 Ve 5 "
XDP USB EXTC OC L B TR @ T ul1845 2750w PLACE_NEAREJTB00. 57° tmm_mE”T_, - XDP_CPY) TMVG {0 © o2 &5
- o» TP1873 YR oM 2 TALYCIDTGR 220
» —XDP_USB EXTD C L o» TP1874 o 55 7 [y ALL_SYS PWRGD 21 N S XDP_JTAG CPU I SOL_L w o PRLVOS_SUS
63 16 15 XDP_SDCONN_STATE CHANGE L — XDP_SDCONN_STATE CHAN(&, 15 16 63 =
Qe 2 e e e e BASESTRUE NCseL{Ne NS s NG NO STUFF
10 15gy—XDP_M.B_RAMCEGL ™ TP1876 & 16 12 P TA R1 1K > 1
XDP_M_B_RAMCEG2 il & R
10 15T 1>
XDP_M_B_RAMCEG3 i IP1877 rorse XOP_POHLTDO o RIBI0 5L 2 AAMA A sor—rroow—e—or
18 15, | = . T Z8mm Yo
< JW,@},GTP1878 XDP
£ 51 e
25 10 10 15 [rmyXDP_JTAG | SP_TCK S TR XDP_JTAG | SP_TCK [ 55 10 50 25 - e %@E%%mm—?’)\(/;\/ SV T 20W W 20T
2 O} XDP_SSD PCIE3S SEL L gssg K A2 5% 17 20W MF 20T o7 62 16 12 _XDP_PCH TNMS R1892 51 » 1
1K . . | 3 . B mm o
w2 o XDP_SSD PCIE2_SEL_L 88 LAANZ oo+ NOTE: Must not short XDP pins toget her! o STUFF
w2 o XDP_SSD PCIE1_SEL L R1883 1K 1,,p2 o 02 16 12 _XDP_PCH TCK R1896 51 » 1
R1884 1K . R 5% 17 20W M- 20T SSD PC‘ £ SEL L - | = . N nill\]o STUFF’::”Q I720W VF 20T
2 (oo XDP_SSD PCI EO_SEL_L 30 62
«DP LPCPLUS GPl O /V_V\’ S O pCPLUS GPI O < o5 02 10 12 5 XDP PCH_TRST 7 51 . L !
62 44 16 15@ WEBKSE:lRL‘: — @ 15 16 44 62 - | —| . : mm 0
N XDP_PCH GPI O17 =
Reeau ‘o TP1886
= a—XDP_PCH _GP1 O76 ‘am TP1887
TP- P6
2 10 10 3o (> XDP_JTAG | SP_TDI ARE BASESTRUE ——— XDP_JTAG | SP_TDI oD 5 20 10 2 SYNC VASTER=W LL J43 SYNC DATE=12/ 17/ 201 A
Unused & MLB_RAMCFGX GPl Os have TPs. " CPU PCH Mer ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. T m. vy
SDOONN_STATE_CHANGE L i s al i ased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc SCH_NU
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG duri ng PCH debug. S
NOTE: Should force PCH GPl )47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. TH]:E .I“S;,g.:mpml: A?LgﬂNTSE:THEERTY:
SSD _PCI Ex_SEL_L straps are connected via 1K to common net. FhE POBLOSOR AGREES TO THE, FOLLOW NG
K . . I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 18 OF 120
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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System RTC Power

Chi pset uses 24MHz crystal,

& 1x 32kHz crystal

Source & 32kHz / 25MHz Cl ock Gener at or

GreenCLK kept to save 1x 25MHz crystal

PCH Reset Button

o700 se s g5 g5 g g3 39 3 DS V42 _GBH
. . Coi n-Cel | : VBAT (300-ohm & 10uF RC) 34 30 27 18 17 }2 2 S% ?‘3 ?g PP3V3_S0
This looks a little ugly to support el R BRI I
new and ol d parts. Wth GeenCLK Rev C No Goin-Cell: 3.42V G3Hot (no RQ)
pin 5 nust receive S5 power (Stuff R2042) %% s _PP3V3 S5
”? Coin-Cell & G3Hot: 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | : 3.3V S5
GreenCLK 25MHz Power . _PP3V3_S5RS3RS0_SYSCLKGEN No bypass necessary o5 10
Must be powered if any VDDI O is powered.
CAM XTAL Power s _PP1V2_ CAM XTALPCI EVDD « 0 @
TBT XTAL Power 62 60 27 26 25 15 _PP3V3_TBTLC ) § VBAT and +V3.3A are
internally ORed to
1924 1992 1902 8 create VDD _RTC OUT.
1 1 1
C ng:A 1 C glé;\/‘ i (%: 90 U1900 +V3. 3A shoul d be first
% —1— % —T i 3
R/ avai | abl e ~3. 3V power
X5R Eéo X5R Eéo —IZ Xgé SLENBL 488V to reduce VBAT draw.
CRI 1QIFCAL
11 Vi cE_25M A 32. 768K| 12 PCH CLK32K RTCX1 12
< CKPLUS_WAI VE=Pwr Ter n’QG1j_ 6 I OE 25M B
1 14 lvice_25M C 25M Al O
CL905 R1905 2o B8 e SYSCLK CLK25M CAVERA s o o
2|1 o SYSCLK _CLK25M X2 1W\’2 o SYSCLK CLK25M X2 R - 3 |x 25M g 15 SYSCLK _CLK25M TBT 25 67
L4 3w | NO STUFF -tx PPVRTC_G3H i neow
- & CRI TI CAL 1R1906 vourll . ¢ For SB RTC Power
NPO = -
@91 wﬁﬁ Y1905 0201 1M o THRM
NCX'= 25. 000MHZ- 12PF- 20PPM Eé‘éow 2N PAD 1 C1910
C%ngc'):(s © SM 3. 2X2. 5MM NEEEB —_— % ¥
112 & SYSCLK _CLK25M X1 —IZ Xgé
é&, NOTE: 30 PPM or better required for RTC accuracy
= wo-@SVCERM
1 —
1712 NC RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 12 17
PCH 24MHz Cryst al MRECBRSESTRE - ROTESTS e =
Cl1915
6. 8PF nglS
1
CRI TI CAL 5%
+/-0. 1PF 1/908w
ggg - Y1915 oY1 IR1916
0201 NCX :@(XNC 24. 000MHZ- 20PPM 6PF 1M
C1916NCX ; NC 3 20x2. somv smu 20?OW
6. 8PF 2
1]2 PCH CLK24M XTALI N oo 22
lIJI
1 +-9.1PF
- 0§0¥1
PCH 24MHz Cut put s
R1927 = LPC CLK24M SMC 17 35 67
o LPC CLK24M SMC R 1725 2 LPC CLK24M SMC o v o o
e PLACE_NEAR=U0500. ANI5: 5. Inm AAY
1/528W
Pt R1926
67 12 LPC CLK24M LPCPLUS R 1 2 LPC CLK24M LPCPLUS 44 62 67
™ PLACE_NEAR=U0O500. API5: 5. Inm VSQ/A)V oD

12889 PP3V3_SO
188855

1/2h§,_ow
1

PP3V42_ G3H

PCH PWROK Gener ati on

R1950*
10K
1/ 23;/\7

201,

5735 17 16 y—ALL_SYS PWRGD

-

CPUVR PGOOD R

A

NO STUFF
R1951
wirs CPU_VR_READY A
HRRKE “BASESTROE v
P CPU VR READY — 156w

0201

36 35 27 (TR SMC_DELAYED PWRGD

U195

08

PP3V3_S0 8%19218%12%15 17 19 27 30 34 36
e 0 0 1 02 072088
1
1 9 R1970
C1.970 e = 330K ~ TPS51916 I(leak) = +/- 1uA,
T Uu1970 £7%0w Vih(mn) = 1.8V
NO STUFE wee KSR GEEY TAAIC0TG L5601 33uW when driven-1ow
1R1997 . CPU MEMVTT_PWR EN LSVDDQ 2|a ,I> 4 NEMVTT PWR EN . s,
WAKE. BASESTRUE —
ew NCx—L{ne NG5 o ne L= MEMVTT PWR EN gy 1 o
2 P G\D
SI LK_PART=SYS RESET )

s 115 _PP1V5_SOSW AUDI O HDA E

68 60 51 40 23 22 21 20 19 _PP1V2_S3

Menory VTT Enabl e Level - Shifter

CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).

9 57 50 54 50 49 43 30 g 35 [PPEV_SO

PCH ME Di sable Strap R0

Q1920 221

DMNSLOBVK- 7 » SPI _DESCRI PTOR OVERRI DE_L S5V
SOT- 563

PM _PCH PWROK

%
1/2§¥v
201,

201
4
CKPLUS_WAI VE=UNCONNECTED_PI NS

— oo i 17
—PM PCH PWROK oD 5 17
BYPASS=U1950: 5MVI B
+ C1950
0. 1UF
2 %V_CERM NO STUFF WF: Do we need this?
0%01 ngﬁ%2 ’R1960
= 5% 5% |
. 74LSOTV(8:%g)8GT 1/0§E\1N é’%ziw CBKPLUS7V\AI VE=UNCONNECTED_PI NS
1 1 74LVC2G08GT
PM_SO_PGOOD S5r SOT833 Rllsla(62
NO STUFF U1950:2 SYS PVROK_R 1 2 PM PCH SYS PWROK fmm 15 10 5
4 R1961* & 08 158w
10QK M

SPI _DESCRI PTOR_OVERRI DE

AS""G

o3
L 1

MB%%‘%_]
SOT- 563

12 67
2 [t

1

s TR SPI _DESCRI PTOR OVERRI DE_L L

PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
If high, ME is disabled. This allows for full re-flashing of SPI ROM
SMC controls strap enable to allow in-field control of strap setting.
Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.

VCCST (1.05V SO0) PWRGD

B e e, PE3V3 S5 PP1V05_S0 g ogs.15 10 27 30 10 40 53 50
1
C1930+ CRI Tl CAL 1Ro1|<931
0/ 0T 74AUP1C09 0w

X5R- ¥ 2 ©|  sorson ML

Vi 2
5735 17 16 ALL_SYS P\I\RGD 2 |a 4 CPU VCCST PWRGD o 10
o 210 5 > PM SLP_S3_L il
%3 |NC
NC GND

o

SYNC MASTER=J43 M_B1 SYNC DATE=01/09/ 2013

" Chi pset Support

DI RG, NOVEET s |
d} Appl e I nc. <SCH_NUM>| D
° <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE | V\FCRMQ | ON_CONTAI NED HEREI N IS THE
PRGPRI ARY PROPERTY_OF APPI
R FOSESER AGRERS 6 THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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Pl at f or m Reset

Connecti ons

G eenCLK 25VHz Power

DDC Pul | - Ups

2.2k pull-ups are required by PCH

s 21 20 10 18 _PPOV6_S3_NMEM VREFDQ A

— PPOVE S3 NEM VREFDO A_ .. 00 e

s 21 20 10 18 _PPOV6_S3_NMEM VREFCA A

o8 23 22 10 1 _PPOV6_S3_NMEM VREFDQ B

— PPOV6 _S3 NVEM VREFCA A 16 10 20 21 s
= WAKE BASE=TRUE ~ VOLTAGES0. 6V~

o8 23 22 10 1 _PPOV6_S3_NEM VREFCA B

— PPOV6 S3 MEM VREFDO B .o 122 25 o

— PPOV6 S3 _NEM VREECA B 14 10 2 2 o0
— NVAKE_BASE=TRUE  VOLTAGE=0.6V

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | 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 IN WHOLE OR PART
IV ALL RI GHTS RESERVED

NO STUFF N h N ; .
Unbuf f er ed R2040 to indi cate- aCtI?Ie di splay interface.
R2081 63 62 60 56 30 38 34 10 15 _PP3V3_S3 N — PP3V3 S5RS3RS0_SYSCLKGEN 17 1 DP++ spec violation, should renove!
33 —
o000 rp—PLT _RESET L LAMNVE LPCPLUS RESET L oo w2 v 1/§g§w ) PP3V3_SSRS3RS0_SYSCLKGEN ., ,, & % #4241  §  f {-PESV3 SO
1/’\%:8W 0201 Ni DTH=0.
ACE=3. NO STUFF NO STUFF
Pt R2071 NO STUFF At e 50! |'Ro021 501 |1Ro023
1 2 PCA9557D RESET_L R2020 R20 R20
ﬂ\f\/——@m R2Q4 R2041/ 2 should be stuffed for 2. 2|0§ £4,2K 2. 25 232K
1/ 20W 22027 1817 1283 B 8 2 PP3V3_S0 1 2 h . 1/ 23W ow 1/ 23W ow
02'3581 UBEBRUBEEE. ,1\/% GreekCLK A or B depending on S2 rail M 56 280, L%
72 63 62 50 59 L. . 0201 R2042 shoul d be stuffed for GeenCLK C 2115 _DP_TBTSNKO_DDC CLK |
BHH1 ¥ prava S0 Scrub for Layout Optinization 2 10 1 _DP_TBTSNKO_DDC_DATA
BRBBI £ d R2042 1515 _DP_TBTSNK1 _DDC CLK
, CRITICAL Buf f ere o 29 20 15 47 25 15 12 2 o _PP3V3_S5 1 ,\/g/\/g 1 1s _DP_TBTSNK1_DDC DATA
1 MgViHC1C08 R2Q72 7202 60 58 57 5 % N TBTSNKL_DDC i s pul [ ed-up just to indicate that
,U2071)*—o BLT RST BUE L LAMVE SMe LRESET L oD = o, DP port is used. No DDC on this port, AUX-only.
1720w NOTE: Only DDC DATA is sensed by PCH, so
3 'R2070 o¥b1 R2088 DDC_CLK pul | -ups are unst uf f ed.
| C2/10U7Fl %%%& Wk BKLT PLT RST L o o
—Iz gig_@m L35 208 1,%% Thunder bol t Pul | - up/ downs
0201 0201 . . .
.. 0, CAM PCIE RESET L oy = Cactus Ri dge GX2SX signal pulled-up to SUS rail
1 26 N = 1V IR0
= 1lgsow
0
1 R2013*
27 18 15 PCH TBT PCI E RESET L j— PCH TBT PCl E RESIE_ 15 18 27 105
oo - 1/ 20W
MAKE_BASE
25 18 15CE TBT _GXXSX BI DI R — TRUE TBT _GXXSX BI DI R Va:n SERCES
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
TBT _Cl O PLUG EVENT — TRUE TBT _Cl O PLUG EVENT
25 18 15 @ — m 15 18 25
w3800 45 4 b EESVE SO
E Required for unused second TBT port
BYPAS’%%‘E%J(E@TW 2 TBT B Cl O SEL 1
2030 . O D _TBTPB FPD R2D0R
T 2 —IBT_B CONFI G2 _RC K
X5R gERM 2 TBT_B_CONFI 2
01 NOSTUFF TBT B LSRX 201,
1 | crTIcAL
i ssse s gy PMUSLP S4 L LRG0 R2016'| |'R2017 R2018'| |'R2019 |'R2014
U2030%__, CAVERA PWR EN o Qs g idK 108 210K 9K
CAMERA PWR EN PCH Y408 = — D vz Sow vz 20w Sow
o D 201 1 201 1 1
e 2 2 2 2 2
5 3
NC
Power State Debug LEDs = . =
DBGLED TBT Ali ases
R2094 (For devel opnent only) R2030
PP3V3_S5 MAKE_BASE
0 . . . 1 0 2 28 18 13 (TR DP_TBTSNKO DDC CLK TRUE  — DP_TBTSNKO DDC CLK flos SCRCES
PLACE_S| DE=BOTTOM 5% 125 W 15w 2 18 LA DP_TBTSNKO_DDC DATA TRUE E DP_TBTSNKO_DDC DATA o 2 19 20
ME- LF MAKE_BASE
s 0201 25 16 13 DP_TBTSNK1 HPD — TRUE DP_TBTSNK1_HPD (T 12 18 25
DBGLED1 DBGI_ED1 DBGLED1 USGLED1 ™ =DP_TBTSNK1 M._C P<3..0> = 1py DP_TBTSNK1 M._C P<3..0> oD 5 25 5
R2091 R2092 R2093 R2095 > =DP_TBTSNKL M__C N<3..0> — tre DP TBTSNKL M._C N<3..0> s
20K 20K 20K 20K o 25 10 13ary—DP_TBTSNKIL_AUXCH C P —  TRE DP_TBTSNK1_AUXCH C P oD 1 1
L2 L2 L2 L2 o5 25 18 13 DP_TBTSNK1_AUX! N = DP_TBTSNK1_AUX! N 15 18 2
201, 201, 201, 201, 10 13 rmy—DP_TBTSNKI_DDC CLK — TRUE DP_TBTSNK1 DDC CLK Pyt
DBGLED S4 DBGLED S3 DBGLED SOl 3 DBGLED SO 18 13CT DP_TBTSNK1 DDC DATA E TRUE DP. TBTSN!(l DDC DATA 13 18
. DBGLED . DBGLED . DBGLED . DBGLED Si ngl e-port TBT i npl enent ati on Ed;gi not require DDC Crossbar
D209 D2092 D209 D209 MAKE_BASE  MAKE |
S GREEN- 56MCD- 2MA- 2. 65V /38 GREEN- 56MCD- 2MA- 2 X GREEN- 56MCD- 2MA- 2. 65V N,/ GREEN- 56MCD- 2MA- 2. 65V 25 18 15 @I TAG | SP_TDO TRUE — JTAG | SP_TDO Ve EORUES
N LTQHIG SM N LTQHIG S % LTQHOG SM N LTQHIG SM 25 18 16 15 XDP_JTAG | SP_TCK pu— XDP_JTAG | SP_TCK [ 35 15 1
K BHERERRRPESTRT AN K BHERERRRPESE L™ * BHERERRRPESEE TN * BHRERRRFESE L™ 25 10 10 15 [y XDP_JTAG 1 SP_TDI = XDP_JTAG | SP_TDI oD 33 0 10
DBGLED S4 D DBGLED S3_D DBGLED SOl 3_D DBGLED SO D 25 18 15 (TR JTAG TBT TMS — TRUE JTAG TBT_ TMS [ 15 10 2
= DBGLED DBGLED DBGLED DBGLED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
09 12l 09 L ?091 (ol 09 1oL
DWN5LO6VK- 7 DWN5LO6VK- 7 DWN5LO6VK- 7 DWN5LO6VK- 7
K Kh ~563 | K K . ]
H — - H RAM Confi guration Straps
zc;"“"s1 5(;"“"54 2(;"::"31 5G=;"S4 Pul | -downs for chi p-down RAM systens
16 15 XDP_M.B RAMCFQO
p EN = = —_ - 16 15 XDP_M.B RAMCFGL
o R BN o 15 o _XDP_M_B_RAMCEG2
57 35 34 20 18 13 EMSLP o4 L o XDP M.B_RAMCEGS
o7 esar e PM SLP SO L RAMCFG3: L | RAMCF®&2: L | RAMCFGL: L | RAMCFQO: L
e R2051* R2052* R2053*
105 10I‘§ 1%}:%/
1/ 23W 1/ 23W 1/ 23W
ZEA%VZ 22"%\; 201,
= SYNC VASTER=J43 M_B SYNC_DATE=01/ 177 2013
. T .
LPDDR3 Al i as Support Proj ect Chi pset Support
15 [T TP_CPU MEM RESET_ L — TP _CPU MEM RESET L 618 <SCH NUM> bﬂ
= RKEBASESTROE— = — 1
1015 TP_MEM VDD SEL_1V5_L — TP MEM VDD SEL 1V5 L . ( 5 Appl e Inc.
- ° <E4LABEL>
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Page Not es

CPU- Based Mar gi ni ng

VRef Di viders

PP1V2_S3

17 20 21 22 23 40 51 60 68

Sover al Toouired By Th - CPU_MEM VREFDQ A | SOL
_oflejpsfm' ggef/RE'e:ﬁ/;'GNe y I's page: FETs for CPU isol ation during DAC nmargi ni ng DDRVREF_DAC EN RC s to avoid drain glitches CRI TI CAL Al ways used, regardless
_ ;PPDDR_SS_I\/EM/REF CRI TI CAL R2225 May not be necessary due to C22x0 DDRVREF_DAC of margi ni ng option. 1R2221
Si gnal al_i a;es requi red by this page: o LOBVK- 7 LA 2 VREE QA _EN RC No %NSLOGVK‘ ?l%zfvlv(
~ 21 2C_VREFDACS_SCL ’ o] | SRR 0eVie PORVREF_DAC 1% PORVREE. DS, = R2223 2552
- —1 2¢ VREFDACS SDA E3 R2201 4 225 = 5 L ACE_NEAR=QR220. 6: 3nmm
=12C X I 1ooK 0.1UF ) TYSTD 1 2 PPOVE_S3 MEM VREFDQ A 1o 20 21 60
- =l 2C_PCA9557D_SCL » >—CPU_DI MVA_VREFDQ 2 Y 19 - /R
— - - o 1/ 20W CERMYER 2 |_u_F 1% PLACE_NEAR=R2221. 2: 1nm N-NECK_W DTH=0. 2 nm
- =l 2C_PCA9557D_SDA o EXER I @275 pin 6 58w R022 90
" " " 2 y 201
BOM options provided by this page: L PLACE_NEAR=Q2220. 6: 2. 54mm . 8. 2K
- DDRVREF_DAC - Stuffs DAC margining circuit. iR = PLACENEAR=Q220. 6: 2mm 11 26W
L 1C222 (1
CRI TI CAL L 0. 022UF 201,
N %6 CPU MEM VREFDQ B | SOL T 0%, )
o ) DARL06VK-7 DDRVREF_DAC ORI TI CAL 2 SaRceru R2220
T RG> e -¢ MEM VREFDO A RC_ 1249, ‘R4l
+ m>—CPU_DI MVB_VREFDQ ol T8 Te 1 2 VREFMRGN DQ B EN RC ~ %NSLOBVKJ 1% i
- DDRVREF_DAC 5% DDRVREF_DAC O | sor-ses R A o
5 2w 3 R2243 201 2392
. i . R2202* M C2245 1 2 LACE_NEAR=QR260. 6: 3mm
NOTE: CPU DAC output step sizes: 100K o 0. 1UF o T3 To , 107 PPOVE 53 MEM VREEDO B
DDR3 (1.5Vv) 7.70nV per step 505 519% = N . M VI 18 22 23 68
DDR3L (1.35V) 6.99nV per step CRI Tl CAL Ve CeRM KB 2 o= 158w PLACE,NEAR-—WZI%»;&;? N_RECR-W DTH=0: 2 mm
LPDDR3 (1.2V) ?.7?2?nV per step A %%20 2 g NEERF o 62 54 261 g4
U] DMNSLOGVK- 7 = - NEAR=QR260. 6: 2. 54mm | o) )\ ¢ NEAR=Q2260. 6: 2nm G0
= = 1 40 1/ 200
¥ -+ 22UF 201
+ > CPU_DI MM VREFCA ol TH1o CPU MEM VREFCA A | SOL T Qoy022d 2l
< X5R- CERM
NOTE: CPU has single output for I—“—r DDRVREF_DAC SRIS:?T/:QCE:QLDAC 0201 R2242%0 261
VREFCA. Split into two R2265 M_VREF| 124.9, 'R226
signals for independent DAC 1 2 VREFMRGN CA A EN RC %NSLOGVK— s 1%,
margi ni ng support. \Wen CRI TI CAL DDRVREF_DAC o DDRVREF_DAC 0, W= weoW
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ NE 265 1 = R212063 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN_CPU_EN i s | ow o7 DVMNBLOBVK- 7 160K = 0. 108 v T7$TD 2 2 PPOVE S3 WEM VREFCA A 102021 e
to renove short due to CPU. = uzﬁ:\f\} S s, P s PLACE_NEAR=R2261.2: 1mm NERECK-W BTHEO: 3 mm
o T o 201, 0z01 A R2262*
1 1 s, P = PLACE_NEAR=Q2220. 3: 2mm 8. 2K
— as e r g I n I n g = 1 ¢ 022§UF 1/§g\1/v
—_— . 2
DAC sets voltage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL » 0%,
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 355, CERm R2260
221 Reaa> PORVREF._DAC M VREECA_A 124°9, ‘R2281
230 19 1 15 PP3V3_S3 Re2g1s .1 2 VREFMRGN CA B_EN RC o %BLOBVK_ Y %,
S R0 E 5 B 2 PP3V3 S3 VREEMRGN DAC DDRVREF_DAC % DDRVREF_DAC g MR = [V
N mm R2207: YW 285 1 3 R2283 20t 230 ACE_NEAR=QR260. 3: 3
NONE ValTAGES3. 3V m 201 10 @ m
NRE DDRVREF_DAC DDRVREF_DAC 100K 0. 1UF ) T7§TD 1 2 PPOV6 S3 NEM VREFCA B iz 21 e
C%QZ%(IQ 1 1 8:21%91 1/2'5\’2/3 m’ﬁ?é% 2 -, [’ ySbw  PLACE NEAR-R2281.2: 1mm M NRESCWBTEES: 2
. o p— M
P I P - T CRI TI CAL o 201 Re282
AO%E’I\:A g%miﬁ 5R DDRVREE DAC (Al 4 RS) = PLACE_NEAR=R260. 3: 2nm 1/2%;/\7
5 I =~  DDRVREF_DAC * 62280 s
% 25 19 35 33 Oy SVBUS PCH CLK gso U2200 voutalL VREFMVRGN DO A R2226 4. 02K 1 \px 2 VREENRGN A _RDI V R22x6 pin 2: 7 by, 2
30 25 19 19 34 SMBUS_PCH_DATA Jsoa N voursf2 VREFMRGN DQ B R2246 4. 02K 1 2 VREFNRGN DQ B RDIV PLACE_NEAR=Q2225. 1: 2. 54m | * g35; &= R2280
¥ UCED 1 T% 1/ 20W PLACE_NEAR=QR265. 1: 2. 54nm M VREE B ,24.9,
90 ® vourds VREFMRGN_CA_AB R2266 4. 02K 1 2 o fm\l CA_A RDIV PLACE_NEAR=QR225. 4: 2. 54mm N
Addr=0x98(WR)/ Ox99(RD) | 1dy & vourds__ VREFMRGN MEWREG |_R2286 4.02K 1,1 5 2 EVRGN CA B RDIV PLACE_NEAR=(R265. 4: 2. S4mm e =
1“0 ll Z0W
GND
3 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
L PP3V3_S3 15 10 19 34 30 39 50 00 62 63
DDRVREF_DAC | R T:QE‘QLDAC
DDRVREF DAC CRI Tl CAL 205 ¢ DDRVREF_
C2202 1 9| DDRVREF_DAC R2200! 014k DDRVREF_DAC
0. 1UF —— veC 100K CERVESEH 2 <Ng U2204 -
S 201 1/ 200 365 VA Mxazss R2214
eV B 2 pUc2A9857 201, 1 a VREEMRGN_MEWREG BUE 15 A% DDRREG FB g
FN o) pole VREFMVRGN_CPU_EN - |, 6 178w PLACENEARER7A1S. 2: 1mm
3| p0 p1l7 VREFMRGN DQ A _EN v 201
Addr =0x30( WR) / 0x31( RD) 41 p2|e VREFMRGN DQ B_EN
5|an pal 10 VREFMRGN CA A _EN
paf 11 VREFMRGN _CA B_EN =
ps| 12 VREFMRGN_MEMVREG EN CRI TI CAL
67 54 38 25 19 16 14 SMBUS PCH CLK 1lscL pe| 13 VREFMRGN_SPARE_EN DDRVREF_DAC DDRVREF_DAC
o7 50 38 25 10 16 100y OVBUS PCH DATA 2lspa Z(EENINS] R2213*
100K s U2204
THRM RESET* (15 59% ™
PAD GND 17200 szss
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN _SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. A3 " DDRVREF_DAC
o ) ) = + v ‘R2217
NOTE: Margining will be disabled across all Y
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % 0w
CKPLUS_WAI VE=unconnect ed_pi ns V3
10— PCA9557D RESET L DDRVREF DAC > _p i
R2212*
ook :
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG vy
2012 SYNC VAGTERCW LL 943 SYNC. DATE=02/ 047 2013
DAC Channel : A B C C D TWILE
PeASEoTD Pi 1 A ; s ) . DDR3 VREF MARGINING |
DDR3 DDR3 DDR3 DDR3 NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57. 6k divi der
LP (1.2v) L (1.35V) LP (1.2V) L (1.35V) DDR3L assunmes TPS51916 supply with 19.6k/57. 6k di vi der Appl e I nc. <SCH_NUM~| D
Nomi nal val ue 0. 600V (DAC: Ox2E. 5) 0.675V (DAC: 0x34) 1. 200V (DAC: Ox5D) 1. 343V (DAC: 0x68) ® ZE4L ABEL >
Margi ned target: | 0.300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5nV) 0.800V - 1.600V (+/ - 400nV) 0.972V - 1.714V (+/ - 371nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - Ox5D) 0.000V - 1.354V (0x00 - 0x69) 0.000V - 2.397V (0x00 - OxBA) 0.000V - 2.694V (0x00 - 0xD1) I%Lgrgghzqggggggfiyfﬁw
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25UA - -25uA (- = sourced) |1 TO MANTALN TH S DOCUVENT | N COV DENCE 22 OF 120
DAC step si ze: 6.36nV / step @ output 6.36nV / step @ output 4.28nV / step @ output 3.53nV / step @ output ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE OR PART
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LPDDR3 CHANNEL A (0-31)

U2300
LPDDR3- 16GB
FBGA
o8 6124 MEM A CAA<0> R2 |cao (1.6F 2) pool P9 =MEM A 0> o 60 55 23 22 21 20
68 61 24 NMVEM A _CAA<1> P2 |car 8 pqu| N9 =MEM A 1> i
68 61 24 MEM A _CAA<2> N2 |ca2 ’ poe| NLO o~ =MEM A DQ<2> D o
- NEM A Cadas o s S = M A Do D
68 61 24 <4> CA4 o D4 = > 61
o o 2y VEM A _CAA<5> - F3 |coas S os| ™ =MVEM A 5> o
o8 61 24 7 M A <6> E3 |cas ® pge| MO =MVEM A, > o1
o o1 20 VEM A_CAA<7> E2 |car P oor| ML e =NVEM A DO<7> oD -
wonpm MEMA CAA<B> o D?loyg & oos| 1L =MEM A DO<8> a
o o1 20 rmy— VEM A_CAA<9> . @ cag u ooe|_F10 o= =NVEM A_DO<9> D o
Fo =
w27 MEM A _CKE<0> K3 |xeo OM T_TABLE %0 =MEM A DQ=102> o o5 00 51 40 20 22 21 20 10 17
MEM A _CKE<1> K4 DQ1L1] =MEM A 11> o
o020 7 M—VEMLALOLESSZ OBl oo Ty CAL pr2| E1L =MEM A 12> o
o207 VEM A _CLK_P<0> 33 |t bo13| EL0 =MVEM A 13> o
o207 MEM A_CLK_N<0> 32 |k ¢ a4l E9 — =MEM A DO<14>  om .
g - Do =
o8 24 21 7 MEM A _CS_L<0> L3~cso ﬁz T8 =$m ﬁ 1gz .
68 24 21 7 EM‘—MCCSP oa7| 19 —NVEM A 17> "
L8 |ono boig| T10 e—s -MEM A DO<18> o
S low pQio| 111 o= =VEM A DO<19> D =
P8 lowve peol R8 =MVEM A 20> o1
= 2 Iove pee| RO =MEM A 21> Ej
18 pe2| R10 @=p=VEM A DO<22> G
@ o 2 7 oy VEM A_CDT<0> - cor bops| RLL =MEM A DO<23> o .
peal C11 -~ =MEM A DQ<24> D o
NVEM A _ZQ<0> B3 |70 paes| C10 — =MVEM A _DQ<25> D o
MEM A ZO<1> B4 [zan pee| & -~ =MVEM A DQ<26> D -
=3 =
o 2110 1 PPOV6_S3_MEM VREFCA A VREFCA Ty FMEMA el 3
s 21 10 13 PPOV6_S3_MEM VREF VREFDQ D@g—“_wi-*m_@mo =MEM A _DO<29> .
Al B9 =NVEM A 30>
NCx—— DRBOL 20 qup =MEM A DO<30> o
NC% b1l B8 =MVEM A 1> o 68 60 51 40 23 22 21 20 19 17
NCx213 DQso_g L1t =MEM A N<O> o
NCx—g7 pgs1_d G oo =MEM A DO N<1> e
NCx573 pgsz_g P11 o= =MEM A DB N<2> ~m o
NCX— 1 nu Dgs3_g Pt =MEM A N<3> o
%XW | L0 =MEM A DOS_P<0> " 68 60 51 40 23 22 21 20 10 17
NCx—2 | pgs1_T1|_GL0 =MEM A P<1> o
w2 pgs2_T|_P10 -~ =MVEM A_DQS_P<2> o o
NCX 015 ] [ 1o =MVEM A P<3>
NCX——— DQs3_T| P10 g =MEM A DOS P< D o
NCx—23 |
[
NCX =61 e
v
68 60 5140 23 22 21 20 19 17 _PPLV2_S3 .
JiC23OO 1C2301 [ C2302 |1 C2303 |1 C2304 ([:C2305 |[:C2306 JiC2307
0. 1UF Lo 1uF L I0F L TUF L TUF L IUF - 10UF TOUF
—F 180 S 180 S 18V S 187 S 100 S 187 S 287 —F 380
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603
o a0 51 40 20 52 21 20 10 17 _PPIV2_S3 . =
JiC2320 1C2321 [+ C2322 |1 C2323 |1 C2324
T0F L ToF T L I0F —L T0UF TOUF
180/0 -T— 18°/n - 18°/n -1 20% 209%
—|; 10V 2 10V 2 10V 2 25V —IZ 25V
X5R X5R X5R X5R- CERM X5R- CERM
402 402 402 0603 0603
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 . =
JiE:ZF310 12311 | 2312 PLACEMENT_NOTE:
S 1V T, 1% T, 8¢ 10uF caps are shared between DRAM
35 35 R CERM Di stribute evenly.
o0 55 23 22 21 20 _PP1VB_S3 . o
JiC2330 1C2331 [+ C2332 |1 C2333
IF T L I0e T L 00 19
—Ij 187 S 18 S 280 —Ij 380
X5R X5R X5R- CERM X5R- CERM
402 402 0603 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

U10

PP1V2_S3

F|&| 8|89 R| 2| &

PP1V2_S3

VSS|

VSSCA|

VSsQ

U2300
LPDDR3- 16GB
FBGA
(2 OF 2)
w
g
—
VDDL <
N
™
P4
&
m
OVl T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

[

&|3| R3] S| B[R &| |5

8288

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

ML2

P12

T6

T12

SYNC NVASTER=MASTER

SYNC DATE=VASTEH A

T

LPDDR3 DRAM Channel

A (0-31)

d} Appl e I nc.
®

TR O i |
| <SCH_NUM> ID
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | 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 IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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LPDDR3 CHANNEL A (32-63)

U2400 U2400
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
o8 o1 24 EM‘_RZW (1,6F 2) poo| P9 =MEM A 32> £ s0 55 23 22 21 20 _PP1V8_S3 A3 (2 OF 2) B2
o0 o1 24 MEM A_CAB<1> P2 |car 8 oo N® s —VEM A DO<33> = A " B5
o OB NEMA CAB<2> g [ o[ M0 oo =VEM A DO<34> oS . A5 8 &
ooz mmyMEMA CAB<3> o N lepg < gl NLL =MNEM A 35> o A6 ; E
s o1 2 Ty VEM A_CAB<4> . W8 o 2 o3| VB =MEM A_DO<36> o ALO < E5
on o1 20 VEM A_CAB<5> F3 |oas S os| ™ e =MEM A DO<37> = . U3 | | ypo1 Z F5
o o NEM A _CAB<6> g Bl o D[ M0 o —MEM A DO<38> . Us 3 KT
o8 o1 20 MVEM A_CAB<7> E2 |car q por| ML =MVEM _A_DO<39> o U5 3 K2
o0 o1 20 VEM A_CAB<8> D2 |cag & oce| F11 =MEM A 40> o I3 d L6
oo Ty MEM A CAB<O> a G oo o D[ FL0 g =MEM A DOAl> o "0 & I
o207 MEM A _CKE<2> K3 Joen  OM T_TABLE ﬁ‘l’ Eg ;ﬁm ﬁ igz oo o0 51 40 23 22 21 20 10 17 _PPLV2_S3 A8 oM T TABLE SY g
wor D MEMA KE<3> o M loE  piqical par[El gee SMEMA DOd4> oD o CRI TI CAL Rt
oa 24 7 MEM A CLK P<1> 93 Jek T pqua| ELO MEM A 33> 761 o8 53 R
woo > MEMA GK NS> o7 F2lacc o[ B g =MEMA DO<46> oo 53 T2
o MEMACS L<0> o  Wdc bais 22 =MEM A _DOxdr> o & T
waoomy MEMA CSL<l> o Tadosis e oige D" 5 =
L8 lonp poe{ 10 g =NEM A DOSB0> ey iz 2
S Ipv MQL“ME 61 5 c3
P8 lowve peol R8 =MVEM A 2> o1 J6 03
+ = low b1 oy =MEMADOE3> Sma ]| F
o[ Rio =MEM A DO<B4> S
oo o207 Ry VEM A ODT<0> g I8 jopr £3 RI1 =MEM A DO<55> = Kﬁ VSSCA 2
bpa| CI1 o= =MEM A DO<E6> = L5 R3
MNEM A_ZQ<2> B3 |70 bes| G0 g =MEM A DOS57> r

MEM A ZQ<3> B4 |71 pee| & =MEM A 58> L 32

P4
53] =MVEM A 59> =5

o0 20 10 10 PPOV6_S3_MEM VREFCA A VREFCA 027 L g =NEM A DO<59> =3 o
us
9]

gl BIL =MEM A > o
e 20 10 310 PPOV6_S3_NEM VREF! VREFDQ gg e =MEM A DOXC0> ZVEM A DOS6 1> -
NCx—2 oeso| B2 ‘_.' »_VEM A _DO<62> EE o
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0. 1UF b OR 0. 1UF g ¢
= mm—IBT_PCIE RESET L RO PERST_N RSENSE] Y20 TBT_RSENSE
A TBT_PWR ON POC RST_ L 32 pPwR ON POC_RSTN w0 .
I\Cégélf(l):l o g TBT _RBIAS 1RK2855 NOTE: The followi ng pins require testpoints:
PP3V3_TBTLC 15 17 25 26 27 60 62 1 TP_TBT_MONDCO MONDCD w 104 0 - GPlO 13 8 - GPIO.15
. 0. 108 oM T TP_TBT_MONDCL AC24 | vonpoy NGI——xNC g 1- GPIO1 9 - GPIlO 11
BYPASS=U2890.|8: 2mm Sg 2 815! DEBUG For nonitoring current/voltage 220 2 - GPIO2 10 - GPIO 14 _—
1 |1 1 C28901 R2892'| ['R2893 0%t NOSTUEE TBT_MONOBSP V8 | \onoes_p 3 - GPlO3 11 - GPIOO
R2890 89 1@5 3.3K 3, 3K TBT_MONOBSN W6 | vonoss N ) 4 - GPIOS 12 - GPIO 12
:.13/'2351 35%?35\/ SER,;Z CRI TI CAL 1/ 2@;{\7 /bow = 0201, DEBUG For nonitoring clock O im NG 1'\—kF),t TE—?—egc‘l E Egg::—rgnge 5 - PC E:RST_l_N 13 - GPI 0:10
I 0 281 1 TP_TBT_THERM DP Y7 | THERVDA @ | PAERSTO 6 - PCIE_RST_2_N 14 - PB_LSTX
201, 2201 OM T_TABLE 2 2 ~Us& AAS TN\D bal | Tor TFERM DN | N B |PoiE RST_1_ Ny TE TP _TBT PCIE RESET1 L o e —
1 — Tt <P wl e o e 2 B TF ToT PO E RESET2 L 7 - PCIE_RST_3_N 15 - PB_LSRX
o | 5
(TBT_SPL_MOSL) 5 p 890 d.2 (TBT_SPI_M SQ « TBT_SPI _M SO P5 e o |8 > g POERST 3| 1P TBI POLE RESELS L
MD5256- RMOBXG « TBT SPI_CS L AD | EE cs N|B e
(TBT_SPI _CLK) 6 1c™ " Mp o TBT_SPI_CLK W ee o |4 POl E_CLKREQ 0D TBT_CLKREQ | SQL_L D PP3V3_TBTLC T
(TBT. SPL_CS 1)  ids Ks
TBTROM WP L 3 15 10 15 (T XDP JTAG | SP TDI V1 | 1o 'E—; EN_LC | TBT _EN LC PWR o ‘R2898
w 1 15 @I TAG TBT_TNVS ABS v & PCI E_CLK100M TBT P 1K
TBTROM HOD L 7 oo 1 16 15 [ XOP_JTAG 1 SP_TCK ARG | ek & Egigﬁggf: o 2821 PO E CLKLOOM TBT N 12 o7 250w
vss I o @I TAGL B _TDO il e " OO <Tm = i R2895
TEST_EN AA24
2 9 TeT TeoT PWR GooD 765 | 1eor o 2 g XTA_25 1N L %(s%? %ﬁggn TBT R LA SYSCLK_CLK25M TBT e s o
COD |8 g XTAL_25_OUT]| QU 1’5190"" Di vides 3.3V to 1.8V
1 1 J—
4 R2825 R2829 w2 DP_TBTSNKO M._P<3>  El4 | ppgye 3 p MLk our| AM  TBT TMU CLK_QUT 201
y ZE/@ % o2 DP_TBTSNKO_M _N<3> D13 | ppsnio_3 N TMI_CLK_I N3 TBT_TMJ CLK_IN 62 60 27 20 25 17 15 _PP3V3_ TBTLC
NO STUFF
0201, 20201 05 25 _DP_TBTSNKO_M._P<2> E16 | ppsnko_2_P —
o DP_TBTSNKO_M._N<2>__ D15 | pperko 2 N oPsre 3 pLLA4 TP _DP_TBTSRC M._CP<3> ., 'R2897 R2899' |'R2896 'R2880
e & s N[ P55 TP DP TBTSRC M_CN<3> 100K Qe o1k LN
o 2s DP_TBTSNKO M._P<1>  EB |ppgo 1 p E DPEC. SN 7 Sow 1/ 2B Sow 0w
= o 25 _DP_TBTSNKO_M._N<1> D17 | ppsnko_1_N ppsrc 2 Pl A2 TP _DP_TBTSRC M._CP<2> , 5201 201, 5201 , %61
os 2o _DP_TBTSNKO_M._P<0>  E20 |ppswko o p  |% o of opsrezni B2 TP DP TBTSRC M._ON<2> s IBT XBAR_EN_L
os 25 _DP_TBTSNKO_M._N<O> D19 | ppsnko o N B > | oescap AL0___NC DP_TBTSRC M__CP<1>, = = = 21515 _TBT_GOPSX _BIDIR =
B11
w2 _DP_TBTSNKO_AUXCH P A6 | ppgako_aux_p < o OPSRGAN BC_DF_TBTSRC M. _QN<l> .. Rogsl for YA .
SNKO AC Coupl i n o 2o _DP_TBTSNKO_AUXCH N B5 | ppsnko AUX N _ B| oesrcop| % TP DP TBISRC M._CP<O>.. i Ia“ on 52881
C2820 P 9 DP_TBTSNKO_HPD Y _| ppsnKo_HPD o 3 oPsre o N B9 1B _LP_1BISKC M 0= . ?f iceogsas -9 sow
M . | N )
DP_TBTSNKO_M._C P<0> : 1UF1 szn" - DP_TBTSNKO_M._P<0> ,. Qe — N 8| opsre A p| @ NC DP TBTSRC AUXCH CP . Stuff one of Re8sl/2. |,
. DP_TBTSNKO_M._C N<0> C2821 :||[:  DP TBTSNKO_M._N<0> R2830* oo DP_TBTSNKI M. P<3> % lopsna 3 p e oPsre AN B NG DP TBTSRC AUXCH ON TBT_GPIQ 9
° 0. 1UF 'WT—S ” 100K o DP_TBTSNKL M._N<3> D Jopsnia 3 N & bpSRC_HPD_ 0| Y3 DP_TBTSRC HPD S TBT GPIO 14
1/ 20W | DPSRC_HPD_
o 2 _DP_TBTSNKI_M__P<2> E8 | ppsnki 2 P NO STUFF
& < 25 6! i s 2 -
> DO TBISNQ M. Pel> (2892 Hg gy, S DM Bz e o e oo DP TBISNKL M. N<2> D7 joeswaa_2 N | elo2aes YL TBT_GOPSX_BIDIR PR 'R2832 R2883'| |'R2882
o s rmy—DP_TBTSNKO_M._C N<1> C2823 1|2 DP_TBTSNKO M._N<1> 4 o5 1 s 25 _DP_TBTSNK1_M._P<1> E10 | ppsnKl 1 P (FORCE_PWR) GPI O 3| V2 TBT_PWR EN am s 190K 10K 10K
0. 1UF 1T38% R - ez DP TBTSNKI M. N<1> D lppswa 1N PO a/wAKE N 0O J4_ SMC PNE S4 DARK L oo = s o v "
1
o s [y DP_TBTSNKO_M__C P<2> C2824 :|: DP_TBTSNKO_M._P<2> . w2 DP_TBTSNKI M._P<0>  E12 |ppona o p |3 GPI 0.5/ 01 O PLUG_EVENT| 222 e SePL U EVENT s 10 z e
0.21UF YRR R s 25 _DP_TBTSNKI M._N<O>  Dll |ppsnki o N |3 g: 873; g 8722:7 AC  aMVBUS PCH CLK CED 14 16 19 30 96 o7
) 7/ Gl O_SCL_L QM0 st =
o DP_TBTSNKO M._C N<2> CZ% ?U,; To% DR TBTSNKO M. NeZ> . . w2 DP_TBTSNKL AUXCH P A4 | ppnka aux p GPIlOB/EN ClO PR O | P2 (TBT_EN Cl Q PR 1) — TBT ENCIQPVWR L o L
: OR: CERM os 2o _DP_TBTSNK1 AUXCH N B3 | DPSNK1_AUX_N GPI 0 9/ aK2GoRSX_cor | M TBT _GPiO 9 2 — TBT ENCIOPWR L 1225 2
o s DP_TBTSNKO_M._C P<3> C2826 :]]: DP TBTSNKO_M._P<3> .. DP TBTSNK1 HPD T5 ePlo 14 T3 TBT_GPIO 14 s —BASES o0 28 27 26 29
0. 1UF | I 33% &5 18 13 COT—9 DPSNKL_HPD_| @i o 15| V5 TBT DDC XBAR EN L oD
o s DP_TBTSNKO M._C N<3> C2827 :||: DP_TBTSNKO_M._N<3> ;o .
— 0. 1UF | IR, 0= R2831 o = oy TBI_A_R2D_C P<0> @4 | po 01 0_TX_P/DP_SRC 0P| [PB_CICe_TX PIDP_SRC 0Pl R24 NG TBT B R2D CP<0> ey
828 1 23% o0 20 o1 BT_A _R2D C N<O> E24 | pA @1 00_TX_N/ DP_SRC 0_N PB_Cl C2_TX_N/ DP_SRC_0_N_N24 NC TBT B R2D CN<0> o2
o 15¢mry_DP_TBTSNKO_AUXCH C P et 1UF1 : DP_TBTSNKO_AUXCH P .. o i 2o gy TBT_A _D2R_P<0> @2 | op 0 0 ro p o a be.0 e o r 22 NC TBT B DPRP<0> N
: X5R- CERM TBT_A D2R N<O> £22 | pA_cl 00_RX_N Bl |5 PB G2 RX N2 NC TBT B D2RN<0>
o 13 DP_TBTSNKO_AUXCH C N _C2829 :|: DP_TBTSNKO_AUXCH N .. o o0 20 [T \ Cl CO_RX_| 9 9 _Cl C2_RX_| o . TBT_A DP_PWRDN
0. 1UF Il %R cervt = o IBL A CONEIGL BUE Kl Ipa covFi GI/ €l O 0_LSEO PB_CONFI G/ C1 O 2_Lsed_PL TBT B_CONFI G1_BUF 10 s 1BT B DP PWRDN —
2 O TBT A CONFI &_RC ' | PA CONFIG2/CIOO_LSOE_| | PB CONFIG2/ClO 2 LSCE M TBT B CONFI &_RC 18 202725 1BT_A HV_EN

s IBT_B HV_EN

SNK1 AC Coupling

69 2 TBT_A R2D C P<1> L24 | pp_c1O1_TX_P/ DP_SRC 2
65 1 DP_TBTSNK1 P<0> P<0> . . s T} | _TX | > SRC_2_|
5 18 5 Si M._C 0 C2803? '; ;5R‘l o7 DP _TBTSNK1_M_ 0 s 65 - TBT 2D G Nels 324 | “IX N DP SRC.2

[PB_CI 0B_TX_P/ DP_SRC _2_p| V24 NC TBT B _R2D _CP<1>

Y

D>
<19
<1
<19
<13
N PB_Cl GB_TX_N/ DP_SRC_2_N_Y24 NC TBT B R2D CN\<1> mz 62 R2888! 1R2887
w5 m_DP_TBTSNK1_M._C N<0> C2831 :|: DP _TBTSNKI_M._N<O> .. o = mm_TBT_A D2R P<1> 122 | pa ¢ L Rx P ol P8 cic Rx P22 __NC TBT_ B D2RP<1> am 10K 10K
0. 1UF I I 38R ek w2 o IBL_A D2R N<1> 322 | pp 0 o1 RN E E PBCI_RX N_%22___NC TBT B D2RN<1> o 1/§§gv §’32°W
- - = - - = 1 1
o 105 ry—DP_TBTSNKI M._C P<1> C2832 || DP TBTSNK1 M._P<1> ,. 2 TBT A LSTX N2 | pa LSTX O O 1_LSEO PB_LSTX O 0 3_LSE] L6 NC TBT_B LSTX o = z z
0. 1UF I x8R' ceruv 2 —1BT_A_LSRX J6 | pA_LSRX/ 1 O_1_LSCE PB_LSRX/ Cl O 3_LSce| & TBT_B_LSRX am >
o 105 ry—DP_TBTSNKI M. C N<1> C2833 1|2 DP_TBTSNK1 M. N<1> 4 o - 1
0. 1UF 'l x5R ceRrm 60 DP_TBTPA M._C P<1> Al6 | pa DPSRC 1_P U) PB_DPSRC 1_P|_A20 DP_TBTPB M._C P<1> Flesny =
o 0o o DP_TBISNKL M._C P<2> C2834 :||: DP_TBTSNKL_M._P<2> .o o DP TBTPA M. _C Nel> PI7 pa oPsRC 1N Pe_oPsrc 1 N B21  DP TBTPB M._C N<1> oy -
0. 1UF | I 3% ceRln o DP_TBTPA M._C P<3>  Al8 |pp ppspc 3_P PB DPSRC 3Pl A22 DP TBTPB M._C P<3> Kol V2 S A ) SYNC DATEZ01/ 297 2013
s DP_TBTSNK1 M._C N<2> C2835 :||: DP_TBTSNKL M._N<2> . o o DP_TBTPA_M_C N<3> _ B19 | pp ppsro 3 N PB_DPSRC 3 N P23 DP_TBTPB M__C N<3> o Th d bolt Host 1 of 2
0. 1UF 1 T38% &R a unaer oo S (0] )_|
60 DP_TBTPA AUXCH C P F3 | pa AUX P PB AUX p| DL NC DP_TBTPB_AUXCH CP 62 69
o 1 DP_TBTSNK1 P<3> DP_TBTSNK1 P<3> . \AUX_ _AUX_ Va:ind
e 2 20 g gy or BLSNAML_B<32 o0 . DP_TBTPA AUXCH C N FL|pa A P AU N_E2___NC_DP_TBTPB_AUXCH ON_ ooy o o d} Appl e I nc. SSCH NUM D
o 105 rmy—DP_TBTSNKI M. C N<3> C2837 || DP TBTSNK1 M._N<3> . o DP_TBTPA HPD HL | pp_DPSRC_HPD PB_DPSRC_HPDL_K3 DP_TBTPB HPD ams ° <E4LABEL>
0. 1UF ] NOT ROP ROP .
O cefn e TBT ALY EN @ |1 0.0/ pA_h_Ew Bve0 G101/ v evovol M TBT B KV EN o NOTI CF OF PROPRI ETARY PROPERTY:
1o 1 DP TBTSNK1 AUXCH C P C2838 N 2 DP _TBTSNKL AUXCH P .. o GPI O_10/ PA_CI O_SEL/ BYP1 GPI O_11/ PB_CI O_SEL/ BYP1 oo _Fr*HE slcggég& A@EgYTngEppkangch\G
5 18 13 RV I_%Z?é%_mr— 2 TBT_A_DP_PWRDN M | GPI 0 12/ PA_DP_PWRDN/ BYP2  GPI O 13/ PB_DP_PWRDN BYP2| 4 TBT B DP PWRDN o > | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 28 OF 120
65 18 1 DP_TBTSNK1_Al N DP_TBTSNK1 25 . Il NOT TO REPRODUCE OR COPY I T
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62 60 27
???
250

EDP:

EDP nunbers are from 12/22/2011 emil

Power consunption figures from CR DG vO0. 57,

PP1VO5_TBTLC

mW (Single Port)
mV (Dual Port)
1600 mA

PP1VO5_TBTCI O 27 60 62

ORI TI CAL 2727 mN (Singl e- Port)
310 | yecipo_on OM T_TABLE veetpo | K11 E7D'(:),O mémnzl -Port)
J12 | vecipo_on U2800 vecipo | K15 -
C29001 1C2910 [1C2 914 | yeerpo_on CACTUSRI DGEAC oy pp | L10 C2941 1| C29421 C29431 C29441 C2945:1 1 C2905
1008 — ——= 1, 0UF  — 1, J16 | vecipo_on FCBGA veepo | L14 1.ogE — 1.045— 106 — 1.00f — 1.00F— —— 10UF
623 0% 0% J8 (svm2 oF 2) MLL 623 623 623V 6.3V 6.3V Ry
CERME X5R 2—|7 2 %R 2 %R VCC1PO_ON VCCLPO YR 2 X5R 2 YR 2 MR 2 YR 2 —F R\ X5R
0402°1 0301- 1 0301- KL7 | voo1po oN veeLpo |_MI5 02011 020171 020171 020171 020171 02~ 1
T15 | vociPo_oN vecipo | NLO
U4 | vocipo_on vecipo [ N4
V7 | vecipo_ o veerpo | P11
C29011: 1C2914 [1C2 V8 | vociPo_oN vocipo | P15
100F — — %oo UF — é‘oa% 610 | vecipo pe veerpo | RO
CERVEX k{z %5 \4 2 b Gl2 3 veeipo | R4
04021 0201-1 0201- G| VeCLPO_PE voeipo | 711
VCC1PO_PE Uio
GL6 | vecipo_Pe > VOCIPO |
= | 98 |vcaipo_pe VECLPO o PP3V3_TBTLC 15 17 25 27 60 o2
HL9 | vocipo_PE VOCLPO ??? MW (Singl e-Port)
K19 | vocipo_pe W 250 mW (Dual - Port)
M9 | vocipo_PE xgz = EDP: 50 mA
Tror| Vir0-PE vcaps [ 17 C29711 C29721| C29731| C29741| |1C2960
VCC1PO_PE T oye - T.0yE - T.oyE - T.ouE - L J0UF
V15 | vecipo_PE veesps_ciof L18 62 SZ’;— 62 g’z—— 62 g’z—— 62 g’z 2 %é\a
V19 | vecipo_pe vecsps_ciof M8 020>1<- I 020>1<- 1 020>1<- 1 020>1<- 1 T Foo 1R
W2 | vocipo_pe vocsps_a o] _Ri8
W4 | voc1po_PE vocapa_pp |_HLL
S | voc1Po_DPAUX VOC3Ps_DP :12
H9 | vec1po_pPAUX VecsPs_bp 7
- VOC3P3_DP
ADL | yss vocspa_prAux [ H7
K13 | yes
K9 |vss
12 | yes PP3V3_S4_TBTAPVR . 51 20 s0
L16 | vss veespa_poc | K7 EDP: 10 mA
L8 |vss
M3 | vss vsspE [ 22
M7 | vss vsspE | €24
M |yss vsspE | &
N12 | yss vsspe |6
NI6 | s vsspe | B
N8 |vss vsspe | D21
P13 | yss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
R12 | yss vsspe |_F13
R16 | yss vsspe |_F15
R8 | vss vsspe | _F17
T138 | vss vsspe | _F19
T17 fvss vsspe |_F2L
T9 | vss vsspe | _F23
U2 | yss a) vsspe |_F5
U16 | yss vsspe |_F7
B | yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | ysspE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | K23
AAB | \ssPE vsspe | _L20
ABLL | vsspe vsspe | ML
ABL7 | vssPE vsspe | M3
ABT_ | ysspE vsspe | _N20
ACLO | ysspe vsspe |_P21
ACL2 | ysspe vsspe |_P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspE |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | vsspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
e vesrE vssPE |8 SYNC_NVASTER=J15 B SYNC_DATE=07/ 167 201
VSSPE vsspe |21 ——
o] S vesrE |3 Thunder bolt Host (2 of 2
VSSPE VSSPE BT .
L 1 d} Appl e | nc. <SCH Num>| D
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 29 OF 120
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Page Not es 5240908
g Vds(max): -30V
Power aliases required by this page: CRI TI CAL Vgs(max): +/-12V TBT 15V BOOSt RegUI a.t or
- =PPVI N_SW TBTBST (8-13V Boost | nput) vgs(th): -1.4V CRITI CAL
| SW. 080 : CRITI CAL
- =PP15V_TBT_REG (15V Boost Qutput) STB40008 Rds(on): 46mChm @ 4. 5V Vgs S8
- =PP3V3_TBT_P3V3TBTFET (3.3V FET INput) oo sa 48 4 40 20 _PPBUS G3H E ld(max): 3.7A @70C 6. 8UH 4. 0A oP99 ppisv TBT 2560 6
- =PP3V3_TBT_FET (3.3V FET Cutput) 8- 13V I nput o « PPVI N S4SW TBTBST EET ) 1YY Y L2 TBTBST BOOST - A N K Vout = 15. 1V
- =PP3V3_S0_TBTPWRCTL Changes required O ualb™ NERENW BHES: 35 Pl MBO62D- SM ggg@ggﬂ 25 ™ 53089 DFL|§|230L Cu t = 1.0A
- =PP1VO5_TBT_P1VOS5TBTFET  (1.05V FET Input) for 2sS. 127 voltage not specified here C3090: C3091: ¢ g Max rrent = 1.
- =PP1VO5_TBT_FET (1. 05V FET Qutput) R3080°| | 3080 ps add property on anot her page. 10UE 10UF —— TBTBST _SNS1 1 2 Freq = 300KHz
Signal aliases required by this page: 470K ¢ L 6T10F >6Rg§§§n 2| xR g%%é’n 2 :
- =TBT_CLKREQ L w280 S T A8 - R3091* ]
- =TBT_RESET_L 201, 5 200K N ool
1% .
BOM opt i ons provided by this page: TBTBST PWREN DI V_L 1/ 20W = N [— | PLACE_NEAR=C3095. 1: 2 nm
( NONE) 201,
R3081* <R1> 1grEST EN LMLO 25 ey oo AT AL o
150K u3090
1/ 200 LT3957 sns2|_3
28, TBTBST_| NT\VCC 28 || NTvee N
M NEREGRAW BHES: 2
TBTBST PWREN L e W ” B
\] 2
005 W NERERRV BHES: 2 T .
DNNSZ%LFM Cc3081 : C3092 + C3087 R3093: TBTBST RT 33 |gr 35 -
DFNLO06H4- 3 2. ZUE e 2. 25.1%:_ 47PF 10K 6 2
SMVERE %8\3 2 X5R éﬁk’n 2 2 %‘2})’- G CERM 1/ 25% *oR 556y
SR B - oy 0581 M, TBTBST_SS 32 |ss
31 TBTBST_FBX
- B 34 s 390 shorced to " RN WEEs 2 T
L GN\D i nsi de package, STUFE 1 1 C3084 1 C309A 1 C3099
'R3092 1 C3082 13093 R3094 1 C3094 ho XW necesear y. . 8589 3096 ouF | L TouF | L g oo1or
73.2K L 275UF —L 3300PF 41. 2K - 0. 33UF SaD an P 10 T 3%y T, 3% T, v
/50w 1= 28% T 1% 1/ 200 1o 8%, La— pu— :ELE%O Y 16w 2 $2% cerm 2 SBK cerM 2 X7R- CERM
, Y01 2 SR CERM ? xgh, ceRm 20, 2 Gl xR BENEIEIEEEEE 2 2%, 45h, 0603 0603 0402
<R2> GND_TBTBST_SGND b <Rb> Cc3 8% 1 CB?O%El
WLQ(falling) = 1.22 * (RL + R2) / R2 NSRS BTHED: 35 10%%%:: T
WLOQ(rising) = wLQfalling) + (2uA * R1) — X5R- CERM 2 X5R- CERM 2
UVLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# |sol ati on i
o 38 B 90T _PP3V3_SO 6| D
B R EE R PP3V3_TBTLC M — . @%ﬁgew— 7 'R3088
SOT- 563
330K
a0 o non o7 il
O ST G2 Mx Vgs: 10V 201
04 3750w uU3000 2750w i B 2
DNNSZ%LFBQ - 261 SLGAAPO16V Y51 TBTBST_SHDN DI V.
TFgooeh s ] ;D TOFN PP1V05_TBTLC . 2 o0 o = 838
3|D 0 8
" TBT ENLCPWR _G[ 8] |o CG3000 1 330K | LOBVK- 7
0. 1UF 55
m © ~ CTIo%—T— 1/ 20W ™ | sor-se
X5R CERM 2 M, —
020t TBT_PCIE RESET L : ot
1015 PCH TBT_PCl E RESET_L oY = 50 e /- 20% 2 1 sy
E atform (PCle) Reset . = SMC_DELAYED PWRGD 17 55 30
EN -4
— TBT CLKREQ I1SO L 2 27 =
2 @ TBT_CLKREQ L sl (¢ 7 [ TBT QKREO ISA L .
Pul | -up provi ded by SB page. an R = a
n o
TBT "POC' Power -up Reset
TBT_EN LC 1 SO
R3011 = 50 25 26 25 _PP3V! TBTAPVR
56 5K TBT_EN LC RC3V3
o n 1 a
B 3.3V TBT "LC'" Switch ) p——
20 TILDJ:S32023994 Voo Pul'l -up: R2810 PP3V3_S0 RuF 8 Fss 17 18 2 30 38 36
s 62 %0 %9 97 %4 13 2 PP3V3_ S0 PP3V3_TBTLC 1o 17 25 26 27 60 62 ) 6 TBT PWR ON POC RST L . e 0 e s
HRURFREY o (=3 m_[Mex Garrent = 2A (850 ENSE LTJI;%S(;JBE(.JQQESEF o] 'R3030
B2 |)MN  vout([BL 010 TBTPOCRST CT 3 ler PN (B4 TBTPOCRST MR L 93025
CRI TI CAL U3 oo THRM DMNSLOBVK- 7
G010 v Part TPS22924C 1C3031  C3030: >
Y200 —— 0. 0047UF 0. 1UF - TPS3808G25
o3V 2 3 Type Load Swi tch 10% 1T ! o i
02038 3 2 BV, wor 2 2 Vt = 2.33V +/- 2%
R(on) 18.5 nthm Typ g0z o2¢L Del ay = 27.3ns C3025 :
3011 @ 2.5V 25. 8 nOhm Max 330?{ -4
1 _— e
T. OUF - = XTR- GoM 2
625
X5R 4
0201-1 =
R3016 L
1 2 TBT_EN LC RCIVO5
A . n ' :
v Zbw 1. 05V TBT "LC' Swi tch s 7 g 1, EELN0S_S0__ 1.05V TBT "Cl O Switch
0201 LJS015 62 60 27 26 25 17 15 LJ3020
10 0 30 27 17 0,15, 31,9 3, PPLVO5_SO TPSZ2920 PP1V05_TBTLC 2 27 50 o2 R3020: TPS22920 PP1V05_TBTCI O 2 60 o2
63%6b°5H1s8 83 A2 AL Max Current = 4A (850 100K /; /; Max Current = 4A (85C)
B2 Bl 5% ]w N VCUT[
VI N Vi
= ] CU'[ a U3015 1’22‘1"’2 = | TI CAL = U3020 SYNC MASTER=W LL J43 SYNC DATE=12/17/201
CRITI CAL Par t TPS22920 TBT EN O O PUR CR Par t TPS22920 e
C3015:| ¢ oo N o . TBT Power Support
1. (gzt,glléﬂ—— GND Type Load Switch 3020 » = Type Load Switch __v &
. =]
”"ﬁzlr i M ey | S0 a o TYe oMBLISIED | 1700F - B &3 bsv | 20,4 mohm Nex d} Apple I nc. T
@1.05V |10.4 nohm Max w_sss_lk,_ 630 @1. . o T L ABELS
NOC§6U1F(§ 1 = H oo _ NOTI CE OF PROPRI ETARY PROPERTY:
mh T [S"S[: BERETTIRL e e i 5 e
= OLLOW NG
ok 2 w1 oy TBT_EN GO PWR L - TTEL%"TS&T@.%@T?.Z}E&JEQEI .TLN CONFI DENCE 30 OF 120
— [N} TO REPRODUCE
- 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
= I'V ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

3V/ HV Power MJX
V3P3 nust be S4 to support wake
from Thunder bol t device attach. PP3V3 S4 TBTA
o0 20 27 20 25 PVWR
wzslie 17 1619 12 11 3, -PPSVE_S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
c32871| €3280:1 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3 20 1
T60UE L 220 1 L 6 TUF IHVS3  890mA  830mA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W F:—: ®| Sl GNAL_MODEL=TBT_MUX
20% 20% T 17 1Y X5R- 8% 2 VDD
ogggéggxég 2| xR 069%2}) 2 2 Ogg-lcEw PP3V3 _S4 TBTAPVR 2; 2 27 25 0 GND_VOl D=TRUE SV o
19 Vv3P30UT| 18 TH=0. Both C's €L
D 20] vara @JEXESQ”&@ 835 W C32(770 nGcs = GB1L05024
2oz PEASLIBT 1 s an[a? TN B T o == qnTBL A DZR Nel> 0. 470F| | RAGRT w TBT A D2R C N<1> 7 lre. e en 15 TBT A GO SEL am=
18. 9V Max 1w VT REER I DTH=0: © = O} C3276 1|2 = TBT_A D2R C P<1> 8 |ree AUXI O EN_24_DP_AUXCH | SOL_L o
C32151 1C3210 ORI TI CAL C‘g»218§ 1 1C3286 |! CB}ZUFlzl C3O. 47UF | é%é‘w?( o P TETPA AUXCH N op_po 6 TBT A DP PWRDN o
1 - — o L aux
4ty — JF e Crr | xer gig,“; %Iéi i 2%2’ o =ca—DB_TBIPA AUXCH C I A |'>‘< g « DP_TBTPA_AUXCH P 2 |axe 1Py A 0|23 TBT_A_D2RI_AUXDDC N 4 e
X5R- SE(E)%A 2 2 21(85 N 5 285 o 25D DP_TBTPA _AUXCH C C3231 1 (1 PDy AUXI O+ 22_TBT_A_D2R1_AUXDDC P ., o
16 |ENHVU FAULTZ| 4 0.1UF !l x5 Ry 1 13¢gry—DP_TBTSNKO_DDC DATA 4 |ppc pAT TBT: RX_1
18 13 TBTSNK K 5 |bbc_cLk
57 50 10 E>—S4_PVWR_EN 5 |en I SET_v3p3 8 TBTAPWRSW | SET_V3P3 >
2 2 > IBL_A_HV_EN 11 v en ISET_sq 10| TBTAPWRSW | SET_SO 2 @ TBT_A_CONFI GL_BUF 16 |ca peToUT  cA DET| 18 TBT A CONFI Gl _RC o
oo —PM SLP_S3 BUF L 17 so I B -V T [N o = [y DP_TBTPA M._C P<1> ,—|C30232%U1F By — » DP_TBTPA M__P<1> 11 |ops
so | g _ A AR R3 e m DP_TBIPA M._C N€1> 3533 ;|5 o DP_TBTPA M._N<1> 20 fop- DPMLOH 19 DP_A LSX_M._P<1> 25 00
NEEERE tav. See 8K 522, 6K 36 0. 22UF! [ 387 §.3Y TBT A LSTX 1 o (1my OPMO[20 DPALSCM Nel> L
elow o4l Hoow M%ow D e e 13 o 1 PD) TBT: LSX_A_RP/P2R (P/N)
201, 2201 22 fes
TBTA ET. R <RV3P3> DP_TBTPA HPD 12 |vppour wpo 17 TBT_A HPD
TBTAPWRSW | SET_SO_R 2 g} &
TBT%;ESB\A 1%'2_'\]/_'4'315\/ Single-fault protection > HD T'; AD
55 6K 25 BK requires two R's per HV N
'21% 1%2' I SET_Sx with CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET =
C For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
: 1, , CRI_TI CAL
e s Thunder bol t Connector A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
L 1YY Y 2 _ PP3V3RHV_S4 TBTAPWR F
0603 N
C32001 AGETSV R3201 TBTACONN 1_C
0. 010F —— 12 NS U GND_VQ PTRE
T TBTACONN 20 RC 1 2 (0-18.9V) 32051
X7R- N -
R- GERY : o1 @ EREEEW]:EIE‘{/] BIFES 38 W 1/528/w Lé&f _—
L 1UF R X5R GERM 2 GND_VOI D=TRUE
GND_VO D=TRUE = T 33{ Bot h C‘ s)
Both C's) 2 XIK CERM ! ! ! . C3270 1
0402 TBT Dir DP Dir DP Dir TBT Dir 1T A ROD P<0> o 29UF st v TBT_A R2D C P<0> crmus e
= T8I ADER B<D> O 47UF prveay = IBT A DPR S P02 - - 33200 - o TBT_A_R2D N<O> C3271 1 TET A R2D C N<O> s oo
T (3275 I’%‘U“VTV‘Z‘UT‘ - GND_VO D=TRUE GND_VO D=TRUE - - '\Q%:F'JTH CON TBT. TX 0 0. 22UF1
0. 47URT] CER Yorc 1 7R32941 1R§295 TBT: RX.0 CRI TI CAL TETA = Nt C D VOl D= TRUE GND_VO D=TRUE | GND_VQ D=TRUE
D N 1
k3 s 514-0818 VATAGESTS 5V (9 18, 9 (3206 R3271
1/ 2, ow 470K
201, 2201 i OHOT_PLUG DETECT G\NDO ; Lé;{‘/, 2750w
B NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | 5 gg‘;‘lg NNLLfLANEng S X5R- c6E 2 5201
LANEON
13 - 7
oG GND O+ .
o0 25 [Ty DP_TBTPA M__C P<3> C30272§U}: I—ég'zrmy—\ o DP_TBTPA M._P<3> P - 10 OM_LANE3P LANElEC 9 - - DP_A LSX M._P<1> ,; s
o mm_DP TBIPA M. C N<3> 3573 1 2 2 © DP_TBTPA_ M__N<3> — - 12| SM_LANESN M LANEINO ;1 - - DP_A LSX M_N<1> 5
‘—| 14 -
0. 22UF | T TR 8231 TBT: Unused TR D GNDO-—= TBT: LSX_R2P/ P2R (P/ N)
| O AUX_CHP M._LANE2P O
18 | 5 AUX_CHN M__LANE2N O-—+7
20 | 5pp_PWR RETURN O--2
\ GND Vﬂ D=TRL;E
SHI ELD PI NS Both C s
J 32578
bt~ o o & L 0 22UF TBT_A D P<1> 25 69
- e = TBT_A R2D P<i> 5737115 ' _TBT A RPD C N<1> e oo
L pC @ = TBT A R2D N<1> 6 22UF 55,
o TBT_A DPR1_AUXDDC P - = TBT: TX 1 GND_VOl D-TRUE | GND_Val D=TRUE
w2 TBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 9
2 TBT_A HPD . - 20?0‘”
2
s _1IBT A CONFI GL_RC Jic3202 DP Source mnust pull
TBT A CONFI G2 RC /OlUF down HPD input with 1
> p gg greater than or equal 470k R's for ESD protection
CERM -t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3252!) ['R3251 c3p94:| |1g3a95 |'R3241 | ( ) 1 P 9
A 50 330PF — —— 330PF 50(/%0 = Si nk HPD range:
v 2§¥V 20W 18T T2 8¢ §2W High: 2.0 - 5. 0V
8 1 XTR: CEEM XoR CERY N6, gnh: . .
A 2 ot Low. 0 - 0.8V SYNC. WASTER=J43 M5 SYNC. DATE=00/ 04/ 201
am
1 Thunderbol t Connector A
d} Appl e I nc. SCH "NUM>
<} <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_ OF APPI
THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 32 OF 120
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3.3V WLAN Switch

Part TPS22924C
Type Load Switch
R(on) 18.5 nGChm Typ
@ 2.5V 25.8 nmOhm Max

Sense resistor on
sensor page TPS22924 PP3V. 8 11 13 15 16 17 18 28 29 40 52
! PP3V3 W AN 35 36 37 39 62 s PP3V3 WAN R AL y P < A2 8550875080520
@ENE?_ THES 3 @EN W BHES: 3 mm LBt | Vot viN([e2
1C3521 ATV AEESSTSY CRI TI CAL
%: UF Max Current = 2A (85C) o O] SMC WEL_PWRgNs 5 o
2 X5R
51450335 S5y g !
| TI CAL I BYPASS=J3501: 5mm © . CBSu?:O
RN = " bl —
X
=1 Al RPORT s
— . .
o
° § W Fl _EVENT_L oo =5 w6 e =
o v POE AP RRD N C3531 : |- POE AP RRDC N  amue
o1 bl d 0. 1UF 1 1388 cerw 3581
oTe ®— .. PCE AP RRD P C35301Hio» o POE AP RID CP  amue
M - O TUF T seR e 0201 pgj £ CLKIOOM AP N e we e: s
p Z - PO E_CLKI0OM AP P ez or
g 10 - PO E AP D2R P o e o
P EE! - PCI E_ AP_D2R N o> -
o 12
— Supervi sor & CLKREQ# | sol ati on
13 -
g 14 - Delay = 130 ms +/ - 20%
oL 15 - _PP3V3_S5 i1 131518 17 1 26 20 40 52
16 - 85186878080 8252
o -—
17 PP3V3_$4 o 34 36 37 56 60 62
o171 b B e B i% & ¥ APCLKRQ | SOL | 1 C3540
! RagRE) eanse o TR
P EL 1C3532 3 1% U3540 2 B or
20 1 UF 1/ 2 20w 01
s T2 52 W | SLGAAPOA1V
P 21 2 X5R 2 2 TDFEN
L] 1 P3V3W AN_VMON 2 |sense
-4 BYPASS=J3501: 1. 5rmm N
R3§58
< AP_RESET_CONN L 1 2 AP_RESET CONN R L 4
N AP_RESET L o
1/ 20W
o¥h1 EN 6 SMC W EL_PVWR_EN qmy 2o 55 o7
2| AP CLKREO O L 7lin LD ams L AP CIKREQR L
TR oo APCLKRQ | SOL
'R3555 d d 'R3556
Kk . 190K %
20w 1/20W
PCl e Wake Muxi ng i APCLKRQ B DI R b
%2 PP3V3 S5 L R
SEL | QUTPUT = 2 AN AP_CLKREQ L (o
5%
L PCl E_WAKE_L ( BO) 158w
1 — .
'R3561 C§5169__ ° H ‘ AP_SOl X_WAKE_L (B1) obo1
100K . _ C 3
59% 61 SZ’ vee
1/ 20W CERM. X1 2 CRI TI CAL
35 6587 560 sl6 AP _SOI X WAKE SEL e iy
= NC7SB3157P6XG R3559
SC70
VER3 0|3 POIE VAKE L oo 0 o o %%
LAP_PCl E_WAKE_L 4 ln B[ 1 AP_SOI X_WAKE_L o 28w
GND 0201
Jj
NOSTUFF
- R3560 BLUETOOTH
1/\/\/\/2 nssavasaagg%
1/520{'3W 9
o361 .
0 5315U1F0 SMC PMVE_S4 WAKE L 20 35 a7
VDDl 0 T %“gx, NO_XNET_CONNECTI ON=TRUE
53 g O
CRI'PIFCANL pP_2| 6 USB BT P D o0 DFNLOOGHA- 3
7 USB BT N SYM _VER 2
o USB BT CONN P 10| pp oM 2 D
5 SYNC VAGTER-J43 M. B SYNC DATE=107 027 201
ez USB BT CONN N 9| pw DP_1L=x NC 1{G™ s[z T —
vl L BT_WAKE W rel ess Connect or
s I L e S A emn i
4 PM SLP_S4 L 11R3|<"L_’12 d} Appl e Inc. e —
SI GNAL_ MODEL=BT_MUX Jant EEEE R 15 o
- - o SEL | OUTPUT 20w
© | 5261 NOTI CE OF PROPRI ETARY PROPERTY:
Lo BISWAKE (1) BERERETL IR N © T
H USB_BT (2) L THE POSESSOR AGREES TO THE FOLLOW NG
1 = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 120
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OOB | sol ati on

62 60 30 30 _PP3V3_SOSW SSD
BYPASS=U3710: 5 nm
1 C3718
? /1UF

PLACE_NEAR=J3700. 1: 3nm >0( R CERM
CRI_TI1 CAL CRI TI CAL
74LVC1X08 ¢
SOT891

/ 2 SMC OOBl1_R2D L 3s
{ege], =
PP3V3_S0

L3700
FERR- 26- OHM 6A

: 72 63 62 60 59
: BREBUBHEBY T
) 0.
1
2 18 cepu 2 2 e 51450449 R3710') R3700* &
0201 0201 100K 100K =
PLACE_NEAR= LI Tmm PLACE_NEAR=L3700. 1: 1nm ?é;lo%l_ 1/ 2%:{\7 1/ 2 W
F- RT- SM
GND*VC'? o o 5GND vao BYPASS=U3711: 5 nm
2]5 5152 «] SMC OOB1I R2D CONN L 0.71121
35 oI5 | SMC OOB1 D2R CONN L fd%:
Ao —| X5R- GEEM 2
505 ol50 SSD PCIE SEL_L oo 16 o2 1 CRI TI CAL
6 o o 49 SSD_DEVSLP am s s - 6 74LVC1C08
sz BEB R P__PP3V3_ SO 715 ol4e SMC PWRFAIL WARN L s SOT891
BNBBUBRE S 35 SSD RESET CONN L 8o ol SSD PWR EN QT 5 20 56 57 o2
NC _SSD_MFG _RSVD ol ] ]
- PCIE SSD R2D C N<3> C3710 1|2 cb va TR 0 8 ol SMC_PWRFAI L_WARN_L Si gnal TFias PU on SSD modul &
i o 1UF TO% 16V OGRCERMTO20T ,, o, POl E SSD_R2D N<3> | [TrEL | | ([ 45TrRUE PCIE_SSD D2R N<3> oo = 2 s
o 12 T PCl E_SSD _R2D_C P<3> £3 e ol D:TRéJERM oo PCILE_SSD R2D P<3>| lTRUEl2 | 5 o [44T PCl E_SSD D2R _P<3> o 12 52 55
1UF 13 43
o 12 @ PCLE SSD R2D C N<2> C3712 112 oND vo D=TRUE sz PCILE SSD R2D N<2> | [TRUE14 8 g 421rRUE PCI E_SSD_D2R_N<2> oo 2 e s
0T e PCIE SSD RPD P<2> | [ruels [ S [417re| POIE SSD D2R P<2> OO = 2
o5 12 PCl E_SSD_R2D _C P<2> C3713 1 %\6%:% 1610 ol
0. 1UF
o O S0 101 C e (3714 I—%Uglrfs\v/%—mn 1o ol
0. 1UF g g s POLE SSD R2D N<i> | [trE18 [ 4 S[3871 PCl E_SSD _D2R N<1> [ 1= 2 6
w1 omyPCLE_SSD R2D C P<1> C3715 1112 o vapTRE we POE SSD R2D P<i>] [tre19[J S [371Rd PCIE SSD D2R P<i> [ 1= 2 s
0. 1UF [ T0% 18 X5R-CERM 0201 20 o o 36
o 12 my—PCLE_SSD_R2D C N<0> C3716 1|2 G\ va D=TRUE o POLE SSD R2D N<O> | [tre2t [ S [351rud PCIE SSD D2R N<O> oD 2 2 e
LUF | [0 A0V XORCERM 0201 o, PO E_SSD R2D_P<0> | [rrue22 [ ([ 347re| POIE SSD D2R P<0> [T 1= 2 o
PCl E_SSD R2D C P<0> C3717 1 %%D%ww_l PEN D X
0. 1UF 2 SSD CLKREQ CONN L 24 [ 5 7]
25 32
26 8 g 31 PCIE CLKIOOM SSD N iz 2 o
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o 22 PCIE CLK10OM SSD P iz oz o5
28 o o
54
5 1° © Zg PCle polarity inversion and | ane reversal
P ; 0 O are only pernmitted on the device side,
56 61
Supervi sor & CLKREQ# Isol ation 5712 %Ter provi ded the device PHY supports it.
Del ay = ~55ns 55 1C OTes
0 0
PP3V3 SOSWSSD 4 1 s ez PP3V42_GSH pupggeees .
CRI Tl CAL 4 1 C3740 =
R317491 12R327K41 s L UF
UO%@ 232K 2 ot wor Gunsti ck3 Connect or
1,

u3740
2 SLGAAPO16V
TDFN

SSD _RESET_L am s

SSD PR EN (s 50 0 o7 o2
SSD_CLKREQ L gy«

SYNC VASTER=J43 M.B SYNC DATE=02/ 20/ 2013

SSD Connect or

TR T ez |
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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PP1V8_CAM., .

70 32

DDR_CK_PO

DDR_DGs_p1| A2 MEM CAM DQS P<1> e 22 70

L3902 NOSTUFF NOSTUFF
1. 0UH 1. 6A- 55MOHM 1R3930 1% é: 1R3934
70 22 2 PP1V35_CAM BYPASS=U8900. K13: 2. 54M1 1 2 P1V35_CAM SRVLXD PHASE ., 100K 100K 100K
— 1008 ow 20w 20w
N L3906 I gsgug: 1 [ 3922 = % 3923 I 3924 _]_ 3912 937%%3 A A 3500, K13: 41 i jél i
0% 0% 0% °° %"3‘“ Y M
2 2 2 2 31
PP1V35 DDR CLK — o 2 T 6(301-1 T So1t *oR Té 01-1 T 205 2 s PP1V8 CAM CAM RAMCFGL 2
a . 04 RANMCE
Js900 mE : C?’QUQO < l l GND_CAM PVSSD | 11R030S|3<20 <« < )
BCML5700 - a1 1 1 1
e < 2 fow Ba9s1 [Emgss [Eagss
YM
~ CRI TI CAL ° L3903 2401 250w 2/%0w 2750w
il NS ]M PI_AGND A4 L 220-CHM 1. 4A : : :
= No B ol - 1YY Y2 PP1V2_CAM XTALPCI EVDD : : :
OM T_TABLE o PPOV675 CAM VREE. _ + 1 v | 2C_CAM SMBDBG DAT ., L3901
o DOR_VDDI O -2 v _EC3930_EC3931 0603 1. OUH 1. 6A- 55MOHM
<7 |)Po E G\ ) 1C3927 %oz%UF 10UF “ PP1V2 CAM = 1(YYY L2 P1Vv2 CAM SRVLXC PHASE .,
N 1008
cis por Voot 0,64 & . g;%up M bt o [:c3970 rcz971 |2 C39U7F2 13973 103974 |1 3975 [ c3914 [: c3o1s PLACE_NEAR=U3900. ML3: 4MM
. ) X5R . .
) Avss ! L3904 o& i 5o T Sl Tk N
NS = 220- OHM 1. 4A X5R - CERM |2 st - CERM X5R X5R X5R X5R
DDR_VREF_Q 1 1 0201 01 01 402 402
» GND_CAM PVSS Ni3 3 LYY Y L2 , 4 PLACE_NEAR=U3900. ML3: 2. 54MVI
P14 Pal £ vOD1P2| 8 PP1V2 _CAM PCIE VDD FLT _E _E 0603 BYPASS=U3 W A L . G\ND_CAM PVSSQq
P15 | [SR_PVSSC V{ﬂ%%wz H=0! ngL?:Z ?3&33 8\98A§§ &&j%& E;goﬁﬁsg 235\959 &ESB?P & =L%3956‘w9 2. 54MM :
R15 PCI E_PVDDLP2| D2 = —F ég\/ —F %"E‘g“v
M XSR
M PCI E_PVDD FLT 0301- 1 503 1
« GND CAM PVSSD, K5 DDR_AVDD1P8| 31 A e 1 U3900
L12 V =1.2 ’ = BCML5700
L13 M Pl _AvDD1P8[ L7 B
SR_PVSSD _
s | [T PP1V8 CAM 0o MPl_CLK P PTIMp P ok STy CAL DEBUG 00| B11 TP_CAM TEST MODEO
= PLL_VDDLPS.20 VAR 1C3919 |1 C3918 |1 C3916 [1C3 7 C3910 |+ C3951 o o M PI_CLK_N RZ|m pi v i DeBLG 01| Cl4 TP TEST 1
(=PP3V3_ S3RS0. CAVERA)  YpASS-5600. D7- 2. 541 5l UF JOOPF 5l UF p o » OMT_TABLE | py5 0o B14 TP_CAM TEST_MODE2
AL orP_vDD3Pa| D7 — = = -ori2. P A PO o/ P VA g e [ %/ “5R 0 o oM PlL_DATA P P8 [m pI_DPO DEBUG 03| A5 TP_CAM LV_JTAG TCK
= 1C3938 201 0201 201 201 201 7 o M Pl _DATA N R8 IM PI_D\D DEBUG 04| E11 TP_CAM LV_JTAG TDI
- a2 iélopOPF ' ' DEBUG 05| E10_TP_CAM LV_JTAG TDO
D1 MLS — | -
SRﬁVDDi3P3C[—< 1 BYPASS=U3900. 1 54VM BYPASS U3900 S4W_ = P6 (M P DPL DEBUG 06| F11 TP CAM LV JTAG TNS
> NLS 1 ?7%,2:8 2 ozg'lCE”"' P §$8A§§ BsctiN 7. o AT w@?SA@iﬁsé’é‘ :2.52MM NCX e v 1 DEBUG 07| F10 TP_CAM LV_JTAG TRSTN
- = 4/ NCxRE{M PI_DvL >
% DEBUG 08 Si e
Gl Hi4 235 = XVB900 o PCl E D P B7 |pci E_RDPO DEBUG?OQQQNC
e Sie —ng-m—%—_\m') CAM PYSSC 1 2 o7 2 ry—PCLE_CAMERA_R2D N A7 |pai E_RoNo DEBUG_ 10| ML}
SR_VDD_3P3D | 17 | AR Y DTH= : DEBUCLlléQNC
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57 34 29 10 13 ory—PM SLP_S4 L - PG5/ | RQL29 wraccro/PHE| B g MEMEVENT L (@ ey
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SMC Reset "Button", Supervisor & AVREF Supply
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N 1/520/8W
M-
0201
R5231
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connecti ons
34 30 27 18 17 32 93 12 39 o PP3V3 SO 48 47 46 44 36 35 34 33 30 17 PP3V42 G3H
37 83 33 32 31 40 38 35 37 36 83 82 8 39 57
Pul l ups are on eDP
Y |'R5301 connector page and R5380'| ['R5381
LYNX POINT LP R5300 LCD BACKLI GHT sve I nternal DP sve Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K y g
5% 5%, - - J8300 5% 5%,
w0500 11200 tr2ow ur701 Us000 (see Tabl e) Us000 11200 tr2ow 15L6250 - U7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: 0x12 Read: 0x13)
25 10 16 14 SMBUS POH CLK — SMBUS PCH CLK % 16 10 71 58 38 35 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO _SCL 35 38 58 48 46 3 35 SMBUS SMC 5 G3 saL — SMBUS SMC 5 GB saL 35 38 40
1 47 33 BEE oL = Bun st = % % g Sms s = Ba D
25 10 16 14 SVBUS PCH DATA — SMBUS PCH DATA % 16 10 71 58 38 35 SMBUS SMC 0_SO_SDA — SMBUS SMC 0 SO _SDA 35 38 58 48 46 3 33 SVBUS SMC 5 G3_SDA —  SVBUS SMC 5 G3 sDA a5 3g 46
87 54 38 \ake_sASE-TRUE — 25 38 54 MAKE_BASE=TRUE — 71 71 62 ke BASE-TRUE — 48 52 71
) L 1 L 1 L
VRef DACs Battery
u2200 J6950
Wit 0x98 Read: 0x99; Battery See Tabl
(Wite: Ox ad: 0x99) TBT (See Tabl e)
19 16 ?Z SMBUS PCH LK. — Battery Manager - (Wite: Ox16 Read: 0x17) — SMBUS SMC 5 G3 SCL. 25 38 46
53 38 25 = 2800 = bl Bt
1938 Sé SVBUS_PCH_DATA = (Wite: OXFE Read: OXFF) e wER
] — oS poi ak $4 16 19 L
= 33 38 82
— 67
= Seera #38 rem—
Mar gi n Control L
2201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
19 10 31 svaus o ak — (* = Miltiple options) s B EEBRE, e
53 38 25 = 3983313831 8 38 38 3 %
67 Trackpad
19 16 14 SMBUS PCH DATA —_— 4 41
= I nternal DP 743 y
| Samsung LGD |Samsung LGD AUO R5390* 1 34800
Anal ogi x T-con - (Wite: Ox7B/Ox87 Read: Ox7C/0x88) | N Y . Yy oo+ sMe SOk ';5&91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-O0x1F or 0x30- 0x3F) \ N * N * w5000 1}23%2 ?j%w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N W M SMBUS SMC 3 SCL 34 35 38
(MASTER) 201, 5201 | 42 82 71
— SMBUS SMC 3 SDA 34 35 38
42 38 35 34 SVBUS SMC 3 sCL = 2BH
7 BEsEe | C
XDP Connect ors SMBUS SMC 3 SDA L
. SMC "2" SMBus S3 Connections B =
11800
J
(MASTER) TBT & MLBBOT, TBD Tenp
<) S3
2 39 19 14 S8 POt Ak — 63 62 60 56 39 34 19 18 15 PP3V3 eve1ata U810
s ég %E ag SVBUS PCH DATA — (Wite: 0x98 Read: 0x99)
- 1 1 . — SMBUS SMC 3 SQL
) smc R53710K 1R|'(5371 LI O Fi nstack Tenp = R H
U5000 1/ 23{/%\} gy/‘éuw ey — SMBUS SMC 3 SDA 31 35(%8 42
M M (Wite: 0x92 Read 0x93)
(MASTER) 201, 5201 L
63 59 3 35 SMBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 35 38 59
71 MAKE_BASE=TRUE =— 63 71
63 59 38 35 SMBUS SNC 2 SDA. — SMBUS SMC 2 S3 SDA 35 39 59
7 e s Tre = 3N —
) L
LYNX PO NT LP SO "SM.ink 0" Connections B
72 63 62 69 59
EEES e E R SMC SO "1" SMBus Connections
R5310* 'R5311 34 30 27 18 17 32 93 9333 o PPaV3 SO
3983733231 33 38 38 30 Se
LYNX PO NT LP S DK 8 oK
59 5%
L0500 1 zw% Trzow
MASTE 201 201 1 1
(MASTER 2 2 sMc RS;’%?( 2RSO:|3<61 CPU Tenp, Inlet, DDR BMON THR
67 14 SM_PCH 0 QLK 5% 5%
VR BASE-TRUE 05000 /20w r2ow EMC1704-02: USB00
67 14 SM._PCH O DATA ( MASTER) 2012 2201 (Wite: 0x98 Read: 0x99)
VR BASE-TRUE
1 38 35 32 14 SMBUS SMC 1 SO Sl —  SMBUS SMC 1 S0 saL 14 32 35 38 41 42|62 =
AR LR flvoyrerys = 8%
38 35 32 15 SMBUS SMC 1 SO_SDA . — _ SVBUS SMC 1 SO SDA 14 32 35 38 41 42|62
87 82 42 41 e mrse-TRe — 57 71
I L
LYNX PO NT LP SO "SM.ink 1" Connections
Chi pset current
PAC1921: U5620
(Wite: 0x30 Read: 0x31)
—  swBUs SMC 1 S0 saL 9 82
= 38 3t fas
LYNX PO NT LP — SMBUS SMC 1 SO_SDA o B
= 38 3t [a
w0500 A
(Wite: 0x88 Read: 0x89) SYNC MASTER=J43 M.B SYNC DATE=09/28/ 201
T
73 sMBUS sMC 1 S0 saL — -
Banl ALS SMBus Connecti ons
38 35 32 14 SMBUS SMC 1 SO SDA
d8 By 314002 027y N RN ez
(Wite: 0x72 Read 0x73) I I CH NUM>
] Appl e I nc. =
— SMBUS SMC 1 SO SCL R ] =
SMink 1 is slave port to __ SMBUS SMC 1 SO SDA 277 NOTI CE OF PROPRI ETARY PROPERTY:
— 38 a1 a2 THE | NFORMATI ON CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY_OF “APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 120
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
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I COR : COWPUTI NG Hi gh Side Current Sense

I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)

EDP Current :12A

MAX Vdi ff o 24 W 3971 184 i Sg Sé 23 gz PP3V3_S0 EDP Current : 7.57A
GAIN : 100X MAX Vi1 i 1514 mv 9 39 PP3V3 S4SW SNS
CPU_HS_I| SNS: YES GAIN : 200X
CPU_HS_| SNS: YES o 1 C5450 . SENSE R :  R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM _| SNS: YES
Vi e Ffo]HSJ SNSE'ZES DRAM | SNS: YES 1 C5460
g 2 PPBUS S5_HS COVPUTI NG | SNS 2 83V CENEARELB000 ™ = = 0, 1UF DRAM | SNS: YES
5581 Us5450 Soont SR R5455 Y
I'NA21 24 PRy U460 2 52 en PLACE_NEAR=US000. A: 11mm
SC70 ouT [8_uu| | SNS HS SOMPUTI NG | OUT 1 ARAG2 1 | SENSE 5 57 I"'NA210 6201 R5465
CRI TI CAL o PLACE_NEAR=US000. E2: 11mm 7 5 D I SNS_1V2_S3_N 5|in sc70 ouT |6 I SNS 1V2 | OUT 1A 2 w@ﬁ 2
D b 100V/ rertl o R5451! o 1 C5455 CPU_HS_| SNS: YES CRI Tl CAL A PLACE_NEAR=US000. A5: 11mm
(100v7Y) 20K —— 0, 220F commISNS 1V2 S3 P el oo Rerd R5461* W 1 C5465 DRAM | SNS: YES
54 40 D 1/ 20W PLACEMENT_NOTEs: 2 &Y 20K —— g, 22F
176 - o 2'641:2 — 0201 G\D 1/20W < PLACEMENT_NOTEs: 2 S
62 50 Pl ace close to SMC GND_SMC_AVSS s 56 0 a0 o N 2’641:2 B ———— 0201
(For R and Q) E'::i::eRcL:Zec;o sMc GND_SMC_AVSS ;56 50 40 a1
IR : OTHER Hi gh Side Current Sense =
EDP Current :10.75A =
MAX Vdi ff 53.75 nv
GAIN : 50X A
e s PP3V3_SASW SNS | APC :AirPort Current Sense
PLACE_NEAR=R5430: 5mm OTHER_HS | SNS: YES EDP Current : 1.00A
OTHER_HS_| SNS: YES o 1 C5430 MAX Vdi ff i 25 mv _—
0. 1UF ' .
V+ p— OTHER_HS_| SNS: YES GAIN : 100X
60 52 PPBUS _S5_HS OTHER | SNS 2 :5;03:‘(& YoR PLACE_NEAR=US000. Ad: 11mm 50 56 41 40 30 _PP3V3 SASW SNS
& 0201 R5433
4.53K PLACE_NEAR=R5470: 5mm Al RPORT_I| SNS: YES
6 5 a7 _:FT -
HS_OTHER | QUT 1 v 2 SMC_OTHER HI _| SENSE oo s 3 Al RP | SNS: YES o 105470
6 . —— 0. 1UF .
1% L I SNS HS OTHER P 4 o Y R5432! 20w PLACE_NEAR=US000. A4: 11mm w227 20 20 20 _PP3V3_ VLAN o 3 = S PLACE_NEAR=US000. GL: L
o (50V/ V) 20 1 05433 - 2 5 n Al RPORT_| SNS: YES
oo12- sHSH o 20K 5433 | |U547191 SEY R5475
% #| o PPBUS_GBH ap 17200 _ 2 &8 OTHER_HS_I SNS: YES Re4797 %, 1 sns Al mporT N5 NS4 e L SNS PSYWAN 1OUT 1A 32 o SMC WAN ISENSE oy aesr
%38 201p|  PLACEMENT_NOTEs: &b svc Avss 0.025 CRI TI CAL N Al RPORT_| SNS: YES
Pl ace close to SMC - - Y 2|1 SNS AIRPORT P 4fin+ REFLL R5471* e 1 C5475
(For R and C 0612 1 (100v/v) 20K 20 —— 0. 22UF p AcE NEAR=US000. CL: 11mm
= APN: 10450024 5% . T, &% -
G\D 1/20W S PLACEMENT_NOTES: 2 %3
C| 1rROC : 3.3V SO FET Current Sense » _PP3V3_WAN R ~ 255 5 oce close to e 0201
(For Rand O L GND_SMC AVSS 35 35 39 40 a1

EDP Current :1.02A

MAX vdi ff o 3.06 mv
GAIN : 1000X 60 s6 41 40 33 _PP3V3_S4SW SNS <
PLACE_NEAR=R5440: 5mm 3V3S0 | SNS: YES
3V3S0_I SNS: YES o 1 C5440
139241493 % _PP3V3_SO Vi _— 96%1UF PLACE_NEAR=US000. B1: 11nm | SDC : SSD Current Sense
1wy [\ :
dBBREY Us440 N e 3V3§R%71|455NS - EDP Current : 3.00A
os12-srr 24, | SNS P3V3 SO N s 22 e I SNS P3y3 SO_IQUT 33 R%: . SMC P3V3SO_I SENSE om e X T 15
) CRI TI CAL 1% 3V3S0_I SNS: YES S 1 e
1/20W =1 R
Rng)ggl 1_3;2 | SNS P3V3_S0_P 401N+ (10001 V) REF| L R5424%)_‘]K1 » _i (6‘,524;:)? PLACE_NEAR=U5000. B1: 11mm o e M
OMT 506 —T— 20% PLACE_NEAR=R5480: 5mm SSD | SNS: YES
20 e : 2 e SSD_I SNS: YES 1 C5480
« PP3V3_SO_FET_R o oM, [ PLACEMENT NOTEs: ozo1 - ) 0. 1UF
T p— s PLACE_NEAR=U5000. C2: 11nm
Pl ace close to SMC L_GND SNC AVSS 35 36 a9 40 a1 2w PP3V3 SOSWSSD = o 0 "
2 &2V er SSD | SNS: YES
(For R and © CRI Tl CAL |Us4810 0201 R5485
< R5480 132 1 SNS_SSD_N shin 210 (le | ISNS PsysSD IQUT 14 93K, . SMC SSD I SENSE P
I S2C : 3.3V Canera Current Sense 0.003 CRI TI CAL e SSD_I SNS: YES
W< I SNS SSD P 4 e REF| L R5481* W 1 C5485
EDP CQurrent : 0. 82A 0612 7 (200v/V) 20K 20 —— 0, 22UF pLaAE NEAR=US000. C2: 11mm
MAX Vdiff : 16.36 mV OM T TABLE G\D 1 28% PLACEMENT_NOTEs: _: 0%, N
GAIN : 200X - MF -_— xR
s« PP3V3_S0SW SSD_FET_R - o 201,| Place close to SMC 0201
o0 50 43 0 30 PPIVE_SASW SAS (For Rand O L_GND_SMC_AVSS 5 50 5 a0«
B 33 _PP3V3_S3RSO_CANERA — CAM | SNS: YES
% PP3V3_S3RSO_CAMERA AR ERE VS ., _|» &420 =
0 _ VT o 9% PLACE_NEAR=U5000. B2: 11rmm . )
i PE3V3 2SR50 CAVERA = 2GR sR CAM | SNS: YES I BLC : LCD Backlight Driver |nput Current Sense
Vattacea sv o2 M o612-sHoRT 2|4 | SNS CAMERA N Hﬁ:\lzzlg R5425 EDP Current : 0.67A
VRKE_BASE-TRUE M 2l 2 AEREER Vs line oo OUT |6 | SNS_CANERA | OUT 1 453K, SMC_CAVERA | SENSE gy s &0 MAX VA ff : 0,08 mY
Rg 4ﬂ;$’ CRI Tl CAL L CAM | SNS: YES GAIN : 500X
| SNS_CAMERA P_ 4| REF| 1 R5424* W 1 5425
OM T 1f3 (200V/ V) 2%§ 201 - Qéufzu’: PLAGE. NEARCUS000, B2: 11mm 60 56 41 40 30 _PP3V3__S4SW SNS
D .
PP3V3_S3RSO CAMERA R , o ol 1/20W S PLACEMENT_NOTES: 2 R PLACE_ NEAR=RS490: Smm LCDBKLT_| SNS: YES
M N LT NE W DTF=0. 5 MW VOLTAGE=3. 3V - N 201, o208 LCDBKLT | SNS: YES 1 05490
M N_NECK_W DTH=0. 2 MV R5421 Pl ace close to SMC GND _SMC _AVSS 2: 2 1 10 w0 _PPVI N _SOSW LCDBKLT _ 3 ) 1 v
0 (FerRiaR © PPVI N_SOSW LCDBKLT e g = %" PLACE_NEAR=U5000. B6: Limm
PP3V3_S0 1 2 * %% NN LI NE W DTHE0. 4 = 2 & ok LCDBKLT_| SNS: YES
Al 1 MNREGCW OTH=0. 25 1M |U5491? SEoL R5495 ~
%é}f‘é” = MRKE_BASE=TRUE oe12-smor 2|4, | SNS LCDBKLT N_slin ' "eatt our | I SNS_LCPBKLT | OUT 14232 SMC LCDBKLT | SENSE gomy 55 50
_ T CRI TI CAL 1% LCDBKLT_I SNS: YES
ﬁ@sﬁff'f_f RE. 21 SNS LCDBKLT P 4/in+ ReF| 1 R5491: Y 1 C5495
% ggl PP3V3 S3 .0, 1 (500V/V) 20K 20 —— 922YF PLACE NEAR=US000. B6: 11mm
&8 oM w20 _PPVI N _SOSW LCDBKLT_FET aD 1/200 < PLACEMENT_NOTEs: 2 B3V
VELLF 5150 _PPVIN W LCDBKLT_FET — o M 561
02 B ARV LD 2V, - Place close to SMC L GND _SMC_AVSS 4 50 10 o
VOLTAGE=8. 6V (For R and Q)
IN (AMON) Current Sense e
CHARGER BMON Hi gh Side Current Sense DG 1N ( +
PLAGE_NEAR-US000. Ad: 11MM PLAGE_NEAR-US000. B3: 11MM Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422
A R o onem I —— . CHER AMON 5% . SMC DA N | SENSE . | PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON R ETRETEE S DT SR == IR T RIo]
o o 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_| SNS: NO J1ILE - .
”;an 1 Pl \R=U5000. A4: 11MV “fﬁ“w 1 PLACE NEAR=US000. B3: 11MM ‘ l I
1SL6259 Gain: 36x l‘ﬁfﬁ? szil 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_| SNS: NO HI gh SI de rr ent ugg{%‘ n |
sealer 2.78A 1V 2 v Sense Ris Rr120, 20mchm , v 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5475 Al RPORT_| SNS: NO <SCH _NUM=| D
Max VOut: 3.3V at 9.167A 7R cem 1SL6259 Gain: 20x o e Appl e Inc. =
EDP Current: 310A D SVC Avs 35 36 39 40 41 Max VQut: 1.4V at 8.25A AV 35 36 39 40 41 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5485 SSD_I SNS: NO ®
- <E4LABEL>
::‘; 2'15‘\3’ 5;’ 117S0008 1 | REs, MF. 1/ 20W 100K OHM 5, 0201, SMD C5495 LCDBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
rrent:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON THE POSESSCR AGREES TO THE FALLOW e
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5425 CAM_I SNS: NO |1 TO MANTALN TH S DOCUVENT | N COV DENCE 54 OF 120
10750248 1 RES, SENSE, 0. 003CHM 1W 4- TERM 1% 0612, TFT R5480 CRI Tl CAL 11750008 1 RES, N, 1/ 20W 100K OHM 5, 0201, SMD 5445 3V350_1 SNS: NO I:i, ,’f[ ;?GF:TE\S/E@;SS;VELDBU SH I T IN WHOLE OR PART
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VPOR: PBUS Vol t age Sense Enable & Filter

%15500
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
- R5502*
% o SMC_SENSOR _PWR_EN 2| | el ] 100K
\Qj.s v Max VQut: 3.3V at 19.77V | nput
1 2
J_ 3 _PBUS SO_VSENSE
' R5503!
s (o] a8
S .
o ; PPEUS 3 RS [ BRASGeNRF=A098. Bk
P- CHANNEL SMC _PBUS_VSENSE oo 55 57
R5501* PLACE_NEAR=US000. A3: 11MV PLA
CE_NEAR=U5000. E1: 11MV
100K R5504'| |1 C5504
1/ 20W 5. 495 1 2UF
201, 1/ 200 20°§,
281 2%
PBUSVSENS EN L_DI V 2 0361

GND_SMC_AVSS 45 26 39 40 41

I CSO

CPUVR_| SNS: YES

PLA@iN%:gibO. 3:5MM

% gy CPUVR I SNS1 P 4. 42k

72
34 30 27 18 17 15 13 12 1
59 57 54 43 42 41 39 38

63 62 80

PP3V3_S0

CPU VCore Load Side Current

Sense

18
37 36

CPUVR_I SNS: YES
R5544

2z a2 CPUVR_I SNS1_P_R 143K

1%
1/16W
M- LF
402
CPUVR_| SNS: YES

PLACEiNE%g?ﬁfi 3:5MM

3. 42K

72 50 TNy CPUVR | SNS2 P y
1/ 6w

- LF

402

CPUVR_| SNS: YES

1%
1/16W
M- LF

402

=2 CPUVR | SUM R P

PLACE_NEAR=U5540. 5: 3MM

1 S

CPUVR_| SNS: YES

CPUVR | SNS: YES
c5

Sense R is 0. 75n0Chm each,

CPUVR_| SNS: YES

CRI TI CAL
U5540
S R5548
N CPWR 1 sum 1our 14 P3K

1%

Gai n: 274. 72x

Sense R is R7310, R7320
conbi ned 0. 375nChm

EDP: 32A TDP :28. 05A

BN 08554 1

SMC_CPU | SENSE gy s o7
CPUVR_| SNS: YES

. PLACE_NEAR=! 0.3: 5MM 1/ 20W .
VDOR DC-In Vol tage Sense Enable & Filter RE547 R5545 : A R
50— CPUVR I SNS1 N 4% K »uCPUVRISNSL NR 15 A3K » CPUVR | SUM R N __2 LU
Y Y —— 209
ity ity + 2 S
510 o5 o5 = 0361
NTUD3169CZ .
3169 CPUVR | SNS: YES CPUVR_I SNS: YES L GND_SMC_AVSS 5 35 59 10 a1
NCHANEL |, DOl NVSENS EN L PLACE_NEAB-RSR, 3: WM RSR47
Enabl es DC-In VSense X 42K2 1 2
di vi der when SUS present. e R5150]6ﬁ1 72 50 [T CPUVR | SNS2 N 1 N CPUVR_| SNS: YES %,{:110?‘,4"
s r—PMSLP_SUS L 2 o 100 yasw 1R5546 402
\Qﬁ? VAEY MaX VOut: 3.3V at 19.77V Input fa0b M NO_XNET_CONNECT! ON=TRUE C
n 2 1/16W
J_ s DOl N _S5_VSENSE 62"
) R5513* L
& 27. 4K =
5 G 1%
l_'s 1/ 20W RUSO 11w
e BT PSR EORe AY
% PPDCI N G3H | SOL [ P- CHANNEL SMC _DCI N_VSENSE oo 5 5 | IVDC . CPU DDR CUI’ rent Sense
2 1 PLACE_NEAR=|/5000. F1: 11MM
R5511 1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R5514 1 C5514 MAX Vdiff ;12,60 mv
19% 5.49K & 1 57500
1/ 20w 1% S T o0 GAIN : 200X
201, g 2 &3V 50 56 a1 40 30 _PP3V3_S4SW SNS
PDCI NVSENS_EN_L_DI V 201, 361 |
L { ap AV 55 36 39 40 41 e Eﬁ\ﬂ'\@wm%ssowcpuz PLACE_NEAR=RS570: 5mm CPUDDR_| SNS: YES
:V:E:E%EEVEE; o3 CPUDDR_| SNS: YES 1 C5570
- | = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
. V+ — -
CPU Vcore Vol tage Sense / Filter w ’“:“WEM © 50 Py U570 2 8% CPUDDR | SNS: YES
y
X§a20 R5220 oe12-smoer 2|4 | SNS CPUDDR N sl 20 our|e I SNS_CPYDDR 1OUT 1453, _ SMC CPUDDR | SENSE w o
e PPVCC SO0_CPU 1 542 CPUVSENSE IN 1XA 3K SMC_CPU_VSENS 35 a7 1w P CPUDDR_I SNS: YES
PLACE_NEAR=R7310.2:5 MV 1758w PLACE_NEAR=U5000. B7: 11MV Rg% 2 | SNS _CPUDDR P 4l ne (200v1 ) REF| 1 R5571* e 1 C5575
1 165 2UF oM T 1! 2%§ = 9,220F  PLACE_NEAR=US000. HL: 11mm
— GND 6.3V
p— 07 1/ 20W 2
2 g'gR o0 60 5123 22 21 20 19 17 _PPLV2_S3 B 2, 3301
PLACE_NEAR=U5000. B7: 11MM 0201 D. AVSS s 36 39 a0 a1
GND_SMC_AVSS S —— PLACEMENT_NOTES: B
1 05V V | t S / F | t = Pl ace close to SMC
. (o] age ense I er (For R and Q)
NWE530 R5530 I R5C : 3.3 S5 REG Current Sense
62 60 SM .
%% pp1vo5_s0 1532 PLVOSVSENSE | N 33 . SMC P1VO5SO_VSENSE o o o EDP Qurrent : 3.00A
1778 I8 A . . MAX Vdi ff 30.00 nv
e PLACE_NEAR=R7640.2: 5 MV 1/2%!0W 1 &%*3'\‘0 U5000. G 11WM GAIN : 100X
1 L0 220F o0 56 41 40 30 _PP3V3 SASW SNS
= Qoo
2 xgé PLACE_NEAR=R5590: 5 P3V3S5_1 SNS: YES
. 0201 | = mm | 3
PLACE_NEARSLS000. GL: 11MM D AV PP3V3 S5 P3V3S5_I| SNS: YES o 1 C5590
R g - Rl AR fo - U =01 PLACE_NEAR=US000. AG: 11mm
o2y, P3V3S5_| SNS: YES
| CIC: 1.05V SO CURRENT SENSE / FILTER T Ue590 ? oo RBSDS - —
R5590 |3 | SNS P3V3S5_N 5|n  Scro our |6 I SNS_P3Y3S5_IOUT __ 1A70%2 SMC_P3V3S5_| SENSE .
“E/zz \?;r;fenf ;Ass » 0. 001103/“ CRI TI CAL S P3V3S5_1 SNS: YES
G 500X a0 s 41 0 20 _PP3V3_SASW SNS vors. o O & I SNS PIVISS P N Goow vy Er— R5591 B 1185 piace neartsono. a6 11m
PLACE_NEAR-R7640: 5mm i P1VO5 | SNS: YES 2 @D - T, &%
3 1 R
P1VO5_I SNS: YES o CESU(?:O PLACE. NEARSUS000. H2: 11MM o & 0301
v T, 8% P1VO5_I SNS: YES — D AVSS 35 36 30 40 11
PLACE_NEAR=R7640. 4: 5\ lIJ55?-(i) SHt XSR R5561 M NRESW BTHES. 3okt PLACEVENT_NOTES:
2o m— L SNS_1V05 SO N s|in WL o le P1VO5S0,1 QUT 1k A3, SMC P1V05SO_I SENSE grom s MAKE_BASETRE = Place cl ose to SVC
CRI TI CAL 1w P1VO5_| SNS: YES (For R and ©)
7 5 p—LSNS_1V05_SO_ P 4fine REF[1 R5562* Y8 1C5561 A
PLACE_ NEAR=R7640. 3: 5MM (500V/ V) 20K - 2OO§IZUF PLACE_NEAR=U5000. H2: 11MM SYNC VASTER=SI D J41 SYNC DATE=02/ 26/ 201
G\D 1/ 20W 2 & ymia - A
R 0361 ) _ _ Vol thge & Load Side Current Sensilng
GND_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON d}@ Appl e Inc. = ABEL
= < >
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO05_I SNS: NO THE L NECRMATLON_ CONTAINED_HEREI N | S THE
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e e e 55 OF 120
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T I WoLE R PART
I'V ALL RI GHTS RESERVED
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| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for UsS800 (EMC1704)
R5620
o6 4140 29 PP3V3_S4SW SNS 1,\}‘\’}’\2 PP3V3, SNS CPUVR ADJUST | SNS R5660 R5666
. 13 ) M N LI NE W DTHO. 5 s 3021917 B8 B8 P_PP3V3 SO 1 2 . NS HS GAIN P R 1 2 ISNS HS GAINP oD
116W C5620 M N_NECK_W DTH=0. 20 mm 37838 M0 3 3 5 \ V
Vios" 1, 0UF VALTAGESS 3V 150w 1/szc3w
2 S’ o201 PLACE_NEAR=U5660. 3: 5SMV| R5662! 0201 'isgélg'?
_ 03611 1 C5660 1K< ., .0
R5821: ADDR - 0x56/0x57 (r/w) L 0 1UF 1 2% S ¥ oI LSNS HS CVPUTING P
R5621 |* E— BYPASSELB620. 1513w 2 Cod xor 201, R5668 1’f2§‘”
4. 3K - PU: SMBus node e LSNS HS GALN N RLA DA 2 1ShS HS CRCALN oD D
5! VDD
/20! 5%
Yo U5620 = v 2w
2 PAC1921- 1- Al A PLACE_NEAR=U5000. A7: 5MM 0201
DFN R582‘5 PLACE_NEAR=R7150: 5MM )| R5661" IisgéléFg
6 [ADDR SEL/ GAI N_SEL ourl 4 SMC_CPUVR ADJUST | SENSE R 1 2SMC CPUVR ADJUST | SENSE frymy o5 27 v+ 27K <, 0
= 5 s 5% Jicsezs . Us660 R5665 A% T [y LSNS HS COWPUTING N 1 AAN 2
72 40 (TR CPUVR | SNS1_P R SENSE+ READ*/ | NT)| RD L 3s 1/ 20W 0 220 CKPLUS_WAI VE=Ndi f Pr_badTer m I'NA211 VF 15w
72 a0 [Ty CPUVR I SNS1 N R 3 |sENSE- SM CLK/ I NT_SEL| 10 | SMBUS sMC 1 S0 saL D 3 3 55 o, 0201 s ) 72 4130 ISNS HS COWPUTING P 5||n SC70 Ut L& ISNS HS GAIN OUT 1 2 ISNS HS GalN aur R 2012 1o
PLACE NEARUSS40. 1 SV SM.DATA/ OUT_SEL| 9 | SVBUS SMC 1 SO SDA ¢y s 52 50 30 4z o2 o7 12 2 xXew) CRPLUS_ VWAl VE=NG f Pr_badTerm| ORI T CAL A - gsjebelg—l—
- o cow seLl 7 NO STUFF 72 4190 ! NG N 4liNe ooy, REFE R5663" ¥ 0 22UF
PLACE_NEAR=U5000. A7: 5MV ko 2%§ 2 é:g:v
@D EPAD G\D_SMC AVSS ol 3 s =
2
B GAI N: 500X
I LDC : LCD Panel Current Sense / Filter ) ) .
L In battery discharge scenario negative voltage will be Wth 100mA battery current, WII have 10.2nV difference
60 56 41 40 30 _PP3V3_SASW SNS = present on IN+/- pins with | NA output voltage decreasing g?_m ng i nt o sense pins of U5800.
from 3.3V with increasing discharge current. his will set the m numum current threshold at 0.100mA
n PF’ V. W L —
5*’ L?Ngifgus Y D= LAE N , PANEL | SNS: YES
Mﬂé’:{%&”*" 2w PAREL"T SRS/ Y28 o 1 C5670
58 a1 NASI%EAS\/EéméOSW LCD _ V+ p— 90'%1UF PLACE_NEAR=U5000. C1: 11mm
- Us670 2 B3, wor PANEL | SNS: YES
I'NA210 o201 o
REDYD 12 - I SNS PANEL N s|in ' S0 our |6 I SNS_PANEL | QUT 1 493K, SMC_PANEL I SENSE oy o5 o
0.020 CRI Tl CAL e PANEL_| SNS: YES
0612 sm%q”:vrvz 2| SNS _PANEL Bt iin (200wy) FEE RS‘:"ZQJK1 2 —i§52627§ VR | MON Current Sense Filter
- 7 . —_ 20 .
aND vaaw<@Gi n: 200x 2 Gav PLACENEARUS000. CGLiiimm PLACE NEAR-US000. B6: S
- %‘_ b 2’641:2 Scal e: 0.25A/ V 0201 R5641
ss a1 PE?N\SWTSFQDSQN LCD R— EDP Qurrent: 0.750 A MAX VOUT: 3V AT 0. 825A L_GND_SMC_AVSS 55 56 30 40 41 " CPUVR | MON L. 0 SMC CPU | MON | SENSE e
M N_NEGCW DTH-0. 2 W o PLACEMENT NOTEs: g N ppp——— oD
‘6&2‘522:?‘&5 Max Vdiff: 15 nv 1 Fl T a T | I W N 1/ 20W PLACE NEAR=US000. B8: 5MVI
- = Pl ace close to SMC 0%1 T B8N
(For R and O —
. - . D AV 5 36 39 40 41 —
Di screte Hi gh side Current threshold LGND_SMC AVSS e«
w B c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
88
% opava <o 0. 22UF Vtl = 0.290nmv = 0.687A from battery
b o i . .
BYPASS=US601: MM HIE BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
i3 Al
bf 1 C5613 29% NO STUFF
0. 1TUF YR
g” 501 %25262%%
2 72 63 62 60 59 .
I By XoR R5619 vupsgfiiEEEEeVe SO ' 1|2
1 HS COVP FB , 255K, BYPASS—LBGOl 3mv 1
= 20%
1 1% i SMC_BMON_COMP_ALERT_L
,
Rt RE616 Us611 ity o SUCBMEN OV ALERT L -
Fiow foy: 3 5 MCPe541T I %RMXW R5609 U5602 | pJs
Ve L Y * SC70-5" 15 cowp_out 500K DVNB2D2LFEA |
2 it 1 BMON_COVP_FB LAAN2 beniooe s | K
HS_COVP_VREF 102 4] SMC HS_COVP_ALERT L o - 1'?5’0‘?(04 R5606 US601. it SR 1
’ Us5612 | ofs Hiow 102K s 2801 ok o
'R5615 DVN32D2LFB4 V- N/ + SC70- 2
49. 9K N DFNLOOGHA: 3 2902 1776w 1 BMON_COVP_OUT
AT = B M5 =
! B VREF 4
§e .%WTUFF - AL M T
2
1 C5610 . 1
L b 0 1UF Gai n: 50x R5605
S 8 Scal 2A /| V o =
1(I)?5610 235 L Max VOJt : 3.3V at 6. 6A it ¢BMON I QUT R\
%Z'éuw = 1 C5600
50201 = 1 (%)ggﬂlUF
R5600 25
%, =
20W
SM 201 .
RB521ZS- 30 BYPASS=U5&3%06%’\%\" 1
K
0. 1UE
8%
CERWXER 2
5ok
o [T I SNS HS COVPUTI NG | OUT o EF_CSO_R_P/ N are smapped on purpose - o SYN(%I ll\ﬁSTEkSI D J41 SYNC DATE=02/ 26/ 201
to neasure power into the system T [bbug Sensors 1
Us600 PLACE_NEAR=U5000. A3: 5MM oy aem i i |
CKPLUS_WAI VE=Ndi f Pr _badTer m NA2 s
nammCHEGR CSOR P shin ! sc7013(1JT 6 BVON | O 359:98 d} Appl e Inc. <SCH_NUM>| D
CRI TI CAL 1% 23k Bl Dl ETE_| SENSE . o ZEAL ABEL >
% ey vtz = ReeRL ughw |, BEg g 000 A NOTI CE OF PROPRI ETARY PROPERTY:
Repl aci ng caps with 100K PD on | SENSE SMC i nput s B - o 2B Y = 0g220F BT ORIA NER LR N © THE
~ 3 5 & R THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2 555, I TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 56 OF 120
o a1 Il NOT TO REPRODUCE OR COPY I T
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5675 PANEL_I SNS: NO L L_GND_SMC_AVSS 2 I:i/ /hﬂ :e?eirE\s/EQésg;vEEEu SH IT IN WHOLE OR PART
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5

4

3

CPU Proximty,

| nl et

M KNG W DTH=O. 25
R548700 M NCUINE-W DTH-0. 25 mm
24 30 27 18 17 12 93 93 99 §° PP3V3 SO 1 2 PP3V3 SO _CPUTHVBNS R
BUTRILBEB I
5 1 C5800
NF" 0. 1UF
201 Y
CERM X5R
* NOSTUFF
72 | NLET THVENS D1 P 1R5802 1R5806
3 PLACE_NEAR=QE830: 3MMV = - CRITICAL 10K 190K
T T T T R T - = : 1
Pl acement not e: N L AR B SR Qi TRUE C5801 e VoD 1/ 20W 1/ 20W
[ ! 830 1 L Z7PE 2200PF —— 0 2201 ,201
Pl ace 6810 next to DDR/ 5V/ 3.3V supply on TOP side BC346BLP —_ 5% v ,\5%5§9
AR A DPNL00OTH 3 235\, PLACE_NEAR=US800. 3: 5mm x7r con 2 EMC1704- 2
2 D581 P CERM ozt 2 | pp1 N e bo CPUBMDNSNS ALERT L
72 | NLET_THVBNS D1 N oD
—13 {pn ALERT* 510 L CPUTHVBNS ALERT L o
CPUTHVENS D2_P
3 PLACE_NEAR=Q6810: 3MM 2 NO_XNET_CONNECTI ON=TRUE s L 4 lprDNB SvDATA| 11 SMBUS SMC 1 SO SDA LB 14 32 35 38 41 62 67 71
S 1 (5811 C5860 Q5860  Cog02 1| PACEteARusino.5om 1 b
r Pl acenent not e: i gslo 1 ol 40/ZPF 47Ps'°:/u__ 1 DENLOOGHA-3 2200PF — DN2/ DP3 SMCLK| SMBUS SMC 1 SO SCL CBD 14 32 35 38 41 62 67 71
: —_ —_ 10% ——
' Place 6830 between near rear vent on bottom si de ! BDFNI%OGG%E 2 %",—3.‘.{ G CERM NPO- COG CRRM 2 BC846BLP - Y o 16 | sEnsE+ ADDR_SEL| © CPUTHVENS ADDR SEL
- e 7 0201 0201 0201 PLASESHHRERISRS D™ 15 | sENSE- 1R5805
PLACE_NEAR=G5860: 3MM < e ¥e MANNIN'G! 0
. 7 0 ISNS HS GAIN P 13 | pUR_SEL 5%
- 14
Detect DDR/5V/ 3.3V Proxinity Tenperature o | SNS HS GAI N N TH_SEL ol L8501
o - CPUTHVBNS DUR SEL GD  THRM PAD ,Placement note: '
R5803" CPUTHVENS TH SEL - ,\7 Pl ace U5800 under CPU '
L o o a e a2 a2 @ =& = -
10K & NOS b -
, oK R5{3%F}fl Wite Address: 0x98
1/ 20w
it 10K Read Address: 0x99
201, 5%
1/ 20w
201,
BT, MLB Bottom Proximty Sensors
R5840
0
TBTTHVENS D2 R P 1 2 _TBT M.BBOT THVBENS P
: Y P e TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 3w
1
§5820 1 |1 3820 0201 R5810
BC346BLP . 5% i a0 27101 282 259 % PP3V3 SO i AATA 2 PP3V3 SO TBIM.B I SNS R
DFN1006H4- 3 2 23V 3 NBBHBERY S TN LT NE W DTH=0. 5
2 N9, OG- CERM R5841 5% M N_NECK_W DTH=0. 30 mm
0201 0 120w VOLTAGES3. 3V 1 C5810
2y TBTTHVENS D2 R N 1 2 _TBT M.BBOT THVENS N, 72 0 1UF .
N 201 1 3ot R5811
b D e 22K
0201 U5810 H 1/ 20W
e iaggmy DOUVENSRP EMC1414-1-AlZL| = M
- B Bt Ey B g TN MBOP
A
TBT M.BBOT THVSNS N a2 72 Pl acenent note: [ NO_XNET_CONNECTI a\CtSTng3 A 2 oPL THERM/ Al 7 TBT | NLET THM L
3 . ! i '
s PLACéEi\I(E)AR:@BAO. 3w LPI_ac_e SES_ZO_CI_os_e t_o _TB_T on _TO_D si d_e o] 220055n — 3| o CRITI CAkLERT* 8 TBTMLBSNS ALERT L
1 1o0v
B 46?51% = &(FF X7 ceRw 2 4| op2/ D3 svpATAl_® SMBUS SMC 3 SDA
- 5y TBDTH D2 N
DFNLOGSHA-3 2 B8 o cerm 2 28 IVENS 5 | pne/ DP3 svoLk |10 SMBUS SMC 3 SCL
TBT_M BBOT_THVENS P w2 e e e oo e e o oo . GND
, Placenment note: ! 6
Pl ace 6840 on M.B bottom side opposite us810'
L o o e a a2 e e a2 @ @ @ =@ =@ = = = = =
TEOTHVENS D2 P - 72 2gry TBT_M.BBOT_THVBNS P
3 PLACE_E;\IEAR=®85O: 3w e e e e e e 812 1
1 . 1
850 |t C547|38F 0 . Placerent note: . e nesetsso, s 2200P%
BC846BLP T 8%, ‘_TE_’D_ Ll 1ov ,
DFNLOOGHA- 3 | 2 S%g-loocy CERM PLACE_NEAR=US810. 5: 5nm 7R GERM
TBDTHVENS D2 N a2 72 2 428 TBT M.BBOT THVBNS N . Wite Address: 0x39
Read Address: 0x38

72 a2

o
TBT M.BBOT THVBNS-R-**

TBT M.BBOT THVENS P

a2 72

72 a2

72
TBT _M.BBOT THMVBNS N—"2

TBT M.BBOT THVBNS P —
MAKE_BASE=TRUE —

TBT M.BBOT THVBNS N —

TBT M.BBOT THVBNS N

a2 72

MAKE_BASE=TRUE

., DDR and BMON THR Sensor

o -

LB 34 35 38 62 71

LB 34 35 38 62 71

SYNC VASTER=J43 M.B

SYNC DATE=02/ 20/ 2013

" Ther nal

d} Appl e I nc.
®
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THE_| NEORVATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY OF APPLE | NC,

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
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Sensor s




FAN CONNECTOR

R6010
0

PP3V3_S0 8218%17%13 15 17 18 27 30 34 36

57738'30 2072142784757 89 60

5%
1/ 20W

0201

PP5V_S0 16 17 32 44 49 50 54 56 57 59

s T} SMC_FAN O_TACH

1

5 62

518S0793
CRI TI CAL

R6061 ;
10%5
1/ 23W

A,

1
R6060 FF14A- 4C- R11DL- B- 3H
a7K % = RT- SM
1/2§4V_\/‘} NS
R6065 201 2 1 5V DC
47K S
2 o FAN_RT_TACH 2lo| TACH
N 10 | MOTOR CONTROL
201 ° G\ID

S

1
w G

YM_VER_3

— et

2 FAN _RT_PWM

55 [T SMC FAN O_CTL

ITTe
T, I

SYNC DATE=09/13/ 201 A

SYNC VASTER=J43 M.B

TTILE

2

Fan
TG, NOVEEr T
<
d} Appl e | nc. SCH_NUM>| D
<} <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA’\D_b
P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 60 OF 120
11 NOT TO REPRODUCE OR COPY I T e ———
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 43 O: 73
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DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED
Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

o 50 55 10 14 33 o PPBV3_SUS

BYPASS=U6100: 3
'R6102 |'R6101° 061001 = CRITICAL
100K 3, 3K 0 1UE L VDD
ow oo T U100
, 261 2361 XSR- CoR 2 64NBI T
WSON
o2 SPIL_MB CLK 6 | sck si/sicol 5 _SPIL_MB MOSI .6 LPC+SP| Connect or
SST25VF064(I:_E
OM T_TABI
o SPL_MB CS L 1 o _
W L s vt sosoil 2 SPL_MB M SO, . LPCPLUS
0 w15 O SPI ROVl USE_M_B 7 JRST*/ HOLD* CRI TI CAL
NOTE: |f HOLD* is asserted VSS THRM PAD)| DF40(\)]-63%8PO-O av
ROM wi || ignore SPI cycles. N MST-SM
15 7 a0 55 30 35 31 33 39 17 _PP3VA2_G3H 31~ 32
0 57 56 54 50 49 43 22 37 35 _PPSV_SO 4
fool2 o | SPl_ALT M SO oD = o
= o o2 1 > LPC_CLK24M LPCPLUS > 300l o | LPCERAME L a3
o o2 55 10qgry_LPC_AD<0> -— ? o0 g o—a_| SPIROM USE M B G 15 4 2
00
or o2 35 1a¢pry—LPC_AD<2> -—_° 10 o | PMCLKRUN L oD = 5
o7 a2 55 10y LPC_AD<1> -—_ 1 32 12 o SPI_ALT _CLK am
o7 o2 35 gy LPC_AD<3> 300 g | SPL_ALT CS L am =
o s [rmy_SPL_ALT_MOSI 250 06 gue | LPC SERIRQ G s % e
o 16 15y XDP_LPCPLUS_GPI O o008 g | LPC PWRDVN L am = = o2
or o2 10 [y LPCPLUS_RESET_L - 12 00l20 o [svcTD o o o
o 56 35 gy SMC_TDO 200 l2 o | SMCTCK oD 55 5 <2
~ TP_SMC TRST L 230012 o SMC RESET_L [OoTy 35 26 48 62
« TP_SMC MDL - 500125 4 | SMC ROMBOOT o = =
62 36 35 (TR SMC TX L - 27 00 28 - SMC RX L oo 35 3 62
29[ 530 o [ smcTvE o = s o
33 C 34
51651039
SPI Bus Series Term nation
PLACE_NEAREJGTI00. 275 SPL_ALT M S0.. -
= 3 ~ 2. 5nm NOS
PLACE_NEAREJGT00, T57 5mm SE: ﬁtl— KI :: Z |\/B.t t Car d ROVI SI ave
PLACE_NEAR=JGI00. T2 5MM Sp| ™ AT CS L 44 o
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
IR6128 |'R6127 |'R6126 |'R6125
24.9 43 43 43
M‘éow 20w 20w 20w
2201 2201 2201 2201
R611510 R641320
CS0 o 2 Pl B L as o7
o7 e m SPI RL PLACE_NEAR=U0500. Y7 bnw\/z SPI CSO L = ,\éy\/ PLACE_NEARERGIZ5. 275 S M_ CS @
1/ W 1/ W
R6111 & R6121 '
o SPl_CLK R 1433 5 o SPI_CLK 1243 > SPI_MB_CLK gy ueer
@—Pmmﬁum\/sy\/ ’\//Sy\/ PLACE NEARERGTZ6 275
1 W
CPU Mast er e Re112 R6122 z’?ff M_.B ROM S| ave
or 10 SPI_MOSI_R 1755 2. sPI Mos 1243 2 SPI_M.B MSI .
@—mmﬁum\%\/ ’\/5%\/ PLACE NEARERGTZ7 27 5t a:ing
1/ 20W 1/ 20W
R413 i Reigs ih
o 1 Pl 1 2 = SPl_MSOR{ 1%% SPL_MB M SO gy i or
- | = . L omm 5% I\% PLACE_NEAR=UGI00. 2: 5

67 35

o o rp—SPL_SVC M 1’\/1\?\/2mm
Y, ] = 5T Inm
SMC12 WMast er Ujﬁgw R6116

15
o == m—SPL_SME CLK 1’\/5y\/2mm

o7 3 ry—oPl_SMC CS L

SYNC MASTER=K21 M._B SYNC DATE=12/13/ 2010

LPC+SPI Debug Connect or

TR TN ez |
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
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SPEAKER AMPLI FI ERS
APN: 35352888
SPEAKER LOWPASS 80 HZ < FC < 132 HzZ D
GAI N 6DB
Ri ght Speaker Connect or
o o =
R sy one s m
0
62 60 56 53 52 47 33 32 PPSV_S4RS3 1 2 PP5V _S3 U621Q
/>//5}/6{v\\1/ 51850519
Ve LF 1 C6407 NOSTUFF CRI Tl CAL CRI TI CAL —
— Ot 2 R6413" .|*CB401 J6404
2 %}{ CERV PVDD 100K =L F70F 78171- 0002
0201 S% 20% M RT- SM
B410 U6410 20N 2BV 3
o NAX98300 i, O e wonso — O
72 63 59 [T SPKRANP_| NR P 1] 2 72 MAX98300 R P A3 N+ e ouT+_BL ML NE-WDTH=O. 30 72 52 SPKRAMP ROUT P iy
I.I, 72 MAX98300 R N E“lNCR'T'CALOJT-C‘ 72 62 SPKRAMP_ROUT N 215
CRLTI CAL iov N NG W BT 20
C6411  xsrCkrm . - MBS 2 .
0. 1UF 0201 | SHDN* GAIN. S R ANVS N
72 63 59 (TR SPKRANP | NR N 1 I I 2 el ———O
Tov 1R6412 L
X612 CeRw 00K
PGND
65 55 [T SPKRAVP_SHDN L oo $oow C
f 2 , o1
R6411
100K
S0
1/ 20w
, %01
_—
_—
SYNC NASTER=JA3 ML.B SYNC_DATE=00/ 047 201 A
imiz .
Audi 0: Speaker A
"
d} Appl e | nc. <SCH_NUM>| D
(<] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:  [orme———
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA'\O_'>
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG P —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 64 OF 120
Il NOT TO REPRODUCE OR CCPY I T e —
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Battery Connect or

PPVBAT H 8 62
ORI TI CAL C6951i 1C6950
J6950 T %@“’F
BAT- Res e T
Pos| o+
Pos| 012 <
pos| o2 i
sa| o4 - SMBUS SMC 5_G3_ ! (T 35 38 48 62 71
SDA| 042 SMBUS_SMC 5_G3_S!I CBD 5 % 62 71
ovs peTec| 016 g2 SYS DETECT L
NEG| O
red 018 R6950' - o BRI
NeG| o2 10K D6950
— 1 2%‘@
SHLD_PI N| 0412 oM RCLAMP2402B
SHLD_PI N| oL 2 o SC-75
SHLD_PI N| 0422
SHLD_PI N| 023
518- 0369

Hal |

48 47 a0 38 36 35 34 33 39 17 _PP3VA42 G3H

Ef f ect Sensor

J6955
HALL- SENSOR, M_B- PADS- K99

NCX-210 0SNG

BERESY T~ 1 D R

O O

ONReE
NCx>1-0 O1-2xNC

OM T_TABLE

34 35 36 62

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

Battery Connector & Hall Effect
DTG, NOVEET gz |
CB Appl e I nc. <SCH_NUM-| D
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: P —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA'\O_b
P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG | S ——
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M.B to LI O Power Cabl e Connect or

CRI TI CAL
J7000
WIB- PWR- VB2
M RT- SM 52 s0 ss PPDCI N_G3H
o 1
olz T
o BPSY S4RSS 8%y D
o
o no sTUFf | BRI T EAr
1 C7006CRLTI CAL 1 C7008i0 sTjul
518S0508 1 0. 1UF C7007 1| =—= }0%67 005 ¢
—_ 18'% 1UF 5 35V . 1UF
2 16V 10% X5R lga/n
X5R- CERM 35V 2 603 50V 2
0201 X5R X7R
603 603-1

I nput i npedance of 68K neets
R7012 sparkitecture requirenents —
l‘gK for detection of B121 (16.5V)
CRI Tl CAL b
Q7010 2
Sl 5419DU =
POWERPAK -
'R7010
o b 100K
5%
r /CRI TI CAL 1/20W
C70121 , %61
4| 0.047UF -
o] Ragil C
DClI N | SOL_(GA
Y
DCI N | SO._GA )
62 60 48 40 _PPDCI N G3H | SOL CRI Tl CAL
«kD7012
6. 8V Zener g{)gzc;l;oleG 8
n n
R7006 R Tl CAL 3.425V "G3Hot " Supply
o2 o0 o 10 10 20 - _PPBUS G3H 1475 PPBUS G3H %TSOQ/\Fl LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
1708/5'%’ Mc@%ﬁ =§.
R7]%05 PVI N GBHP3V42C{'3H
P MN n _ W JVIE .
GLaw VOLTAGE=T8. 5V © il B
rL VI N BO 0.22UF CRI_TI CAL
l'J; ST 17095
L 702 | 10UH- 20% 0. 85A- 0. 46CHM PP3VA2_GBHE] 3 20 3 35 25 20
P3V42G3H SHDN L 8&lsron P3VA2G3H_SW LYY Y2 . Vout = 3. 425V
1R7080 R TI cAP AS M NERERR- WB}rFES 3 2520
) NCxL{ne BYBFERRIEETRE 300mA Max Qut put
20W et <Ra> (Switcher limt)
,0%01 an B 1 R7095*
CRI TI CA CRI TI CAL L o o C7095 SAeR
C70911 1Cr090 |1 EF362 & v 20
e — ——1UF —=5.6 2@ 8. =, M= ¢ CRITI CAL
w05 2 387 2 3% 0201 221 C70991 CRI Tl CAL
405 205 B TNy NO STUFF o sTUFF P3VA2G3H FB 10UF 1C7098 o
R7Q81 G080 WTRERESR-WBIER 2 o <RO> o A2 == TOUF
& 10008 — R7096Y 00T | T2 0K e
Sow &% 200K 04021
,201 0402 1728
201,
Vout = 1.25V * (1 + Ra / Rb) L

ISYNC MASTER=J43_M.B SYNC DATE:O&/ 13/ 201,

DC-In & G3H Supply

TR T .

(3 meple tnc.  f=SciNow]D]
®
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3

Reverse-Current Pr 1on : :
everse ent otectio Need to stuff R7192 if either PP5V5_DCI N: YES or PP5V5_VDDP are used!
PP! I N: YE
NO STUEE 5.5v "G3Hot" Supply SVS_DC S
R7192  MNAECCWOTHO. 2 mm For Erp Lot6 spec R7190
: ML W OTh 0. 5 U -
1 2 ND Psvi_BoosT %Y i
1 3 M N_NECK_W DTH=0. 2 nm D DT=TRUE - LF 5% 402
. Inrush Limter R o ST peits. voDP
NEASE ° o c7194 R7191
'R7185 ]\0,3 JINNC 4T VI o BT 0.220F —— e LA 2 BB R VP 2
FROM ADAPTER LATOK alw N =P <|w e NOAISE E Yo7 TYE A
PPDCI N_G3H o PPDCI N_G3H_| NRUSH o o
oz 00 47 N Sor CRI TI CAL I B M LI NEW DTFH=0. 6 mm b HSHDN* 4 PSVI_SW 1 2 o o PP5V5_CHGR VDDP.
C7185 1 M N_NECK_W DTH=0. 4 mm = R M N_LI NE_W DTH=0. 5 mm 2520 NO STUFF STUFF M N_NECK_W DTH=0. 25 mm
?7180 17 a a 17 R7180" VOLTAGE=18. 5V Cc7184 1 —— | AS| M N_NEGK_ W DTH-0. 25 mm CRI Tl CAL CRI Tl CAL M N LINE W DTH=0. 5
: i VeLTACES. BV
0. 135{@ I RngRgECTTFIEer%E 100K 4 70F [ (N'e} [ prag— 1 c7198 |t cr199
Gk 2 - oS B3 FBY: NO STUFF R7195
402 o Q M SR CEmM T * C7195 681K Vout = 5 50V
. o, 060: an B il B 10 %g&j\‘l\/{\c (el mF’tLSr
CHGR AGATE DIV ) © D 22 0w per
CHGR SGATE DI V. = .
1 RN OTh 0. 2 y
R7186 ‘7181 b o
1% 62K . <Rb:
1/ 20w e 3 NO STUFF |
R7196
o2 0 47 40 _PPDCI N G3H 1 SOL CRTICAL 201, | 5, 200K
BAT%%JC-\%?I ™ N LT NE WOTo. 25 T TCHGR_AGATE) vaow %
W ANEGW OTH 0. 2 T
- N B (CHGR SGATFE) = 1. * 201
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R7561
alo Psveavs saw 10K
N_LI NE_W DTH=0. 6 m 120w
N_NECK_W DTHE0. 2 mm W
TAGE-0V , 20

SYNC DATE=10/02/ 201
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o

a0
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1. 05V SO Regul at or

PPBUS S5 HS COVPUTI NG | SNS

62 60 51 50 49 39

Cc7620 |, cre21 |, C7622 1| |1 c7619 1 C7624
49 40 36 27 17_16 1511 8 5 _PP1VO5 SO 62UF- 0. 023GHM—— 62UF- 0. 0230HM—— 1000PF —— ——G62UF-0. 023CHM 1UF
63°63%531s8 & 2050 20—~ 5% T 2o To%
v 2 v 2 e 2 2 uv 2 eR
e et e et 0402 e 202
P1V05S0 BOOT RC PLACE NR=-G/ 850, 81 1. 5mm
B T
M N_NEGCW DT m
62 0 50 52 47 15 53 52 _PPSV_SARS3 ‘ C7601 : o oreTRe 1 C7630 =
10UF —— 0. 1UF
i T 1 i
2 2 .
CTRe & Fre39 o]
%Lé% S CRLTI CAL
X8 2 -4 i Q7630
= 5y
) < N E DP(E{_FQ 12S
— VLDO'N P1VO5S0_VBST
= W m 8 v+ A
s
12 V51N VBST|1 9 v+ oM T
Scrub S3 & S5 pins connections! U7600 DR R7§31 — R7640
P1V05S3 EN 17 |s3 P1V05S0_DRVH 1 2 _P1o5SO_DRVHIR sl 1 0. 003
TPS51916 M N_LI NE_W DTF=0. 6 mm N_LT NE_W DTH=0. 6 m L L7630 1o
s7 PLVO5S0 _EN 16 [s5 N M N_NECK_W DTH=0. 2 nm 5% N_NECK_W DTH=0. 2 nm| ! Tw 82
& 11 GATE NCDE=TRUE P \TE_NCDE=TRUE 2 1. 0UH 20% 11A-0. 0110+HM N PP1V05 SO 2%601%%s
P1V05 SO VREF 6 |VREF N 402 F sw[[ 3 i R 06127 SHORT 'y
M N LT NE_W DTFE0. 2 mm CRI TI CAL 20 P1V0O5S0_LL 1 - PP1\V05 SO _REG R 1 2 _
M N_NECK_W DTH=0. 1 mm M N_LI NE_W DTF=0. 6 nm = 630-SM M N_LINE WDTH0. 6 mm 3 2 Vout = 1.05V
VDDQSNS|_9 M N_NECK_W DTH=0. 2 mm NOSTUFF FDSDO M N_NECK_W DTH=0. 2 nm
C7615: 1R7611 P1V05S0 FB 8 |REFIN SW TCH_NGDE=TRUE VOLTAGEST. 05V CRITI CAL 21A Max Qutput
0. TUF - 35. 7K N onEs 2 M e BloTTRE H Cr649 ! p
1Y T oqz- LAEGC m P1V05S0 MODE 19 |MoDE VTTSNS 1 J 3BF—=f = 300 kHz
X7Re 2 M ow P1V0O5S0_TRIP_18 |TRI P P1V05S0_DRVL 7 |LsG 630 2: 1. 5mm o~
e 0802, 501 N LOE T Do 5 i C7623 1 e
e, &5 VTTREF] M NNEGE W DTH=0. 2 mm 1000PF —— Ry T
VTT THRM D DTETRE s 72 40 o5
PGND GND  GND PAD 0402 CRI TI CAL
1 I SNS 1V05_S0_N
597 %JKZ 1 C7616 d N 9 o P1V05S0_PGOCD oD - 3 3 3 7200 Qe .|* c7e48 s e 1 o 2
1% 0w = Q1R 'R7610 |'R7613|'R7614 Ll 330 XW6100)
2 15% cerv 1K 47.5K" 3 17.4K 3 25
2908 i 9402 v ow ow ow oxse. g2- S 1
h -
2201 2201, L2 + .| C7650: T
XWF 6000 ©- 22 ——=
SM C% 7 2 =
. 0
P1V05S0 AGND
M N_LI NE_W DTH=0. 6 mm PLACE_NEAR=U7600. 217 ITrm
M NNECK W DTH-0. 2 mm R7641
P1V05S0_VDDQSNS N 10 P1V05S0_VDDQSNS_R
M N_LINE_W DTH=0. 2_mm 5% M N_LINE_ W DTH=0. 2_rm
M N_NEGCW DTH-0. 17 fm 120w M N_NEGCW DTHE0. 17 mm
201
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TTILE

1. 05V SO Power

Suppl y
DI RG, NOVEET

(f}@ Appl

e I nc.

THE_| NEFORMATI ON_CONTAI NED
PRGPRI ETARY ERTY_OF AP
THE POSESSOR AGREES TO THE

IV ALL RI GHTS RESERVED

HEREI N | S THE
PLE | NC.
FOLLOW NG

NOTI CE OF PROPRI ETARY PROPERTY:

| 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

2




8 7 6 5 4 3 2 1

PPBUS SO LCDBKLT FET
MOSFET FDC638APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
7 *C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
FDC63?Z\P20%BNSOOI LOADI NG 0.65 A (EDP) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
SSOTG-:F PPVI N SOSW LCDBKLT FET N *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
F7700 ° ETVE
3AMP- 32V- 467 : :":;SE IS\?vfcgngi Ssi' STR B EN PLACE_NEAR=L7701. 2: 3nm
62 60 48 47 40 30 27 _PPBUS _G3H 1 2 PPVI N _St = = - CRI_TI CAL CRI TI CAL
> : AND PPBUS_SW BKL L7701 PPHV_SOSW LCDBKLT 58 60 62
603- HF VOLTAGE=T2. 6V bl ON THE SENSCR PAGE 15UH 2. 8A leg 3:].
PLACE_S! DE=BOTTOM 1R7788 Cg‘7183 ! oo PPVIN SOSW LCDBKLT , 1YY Y L2, LCDBKLT BQOST A NJK
39t % ® CRI TI CAL PI MBOS3T- SM k- 15 CRITI CAL | CRI TI CAL
%”W e i c7712l Lc7713 SRt RB160M 60G| |1C7796 |1Cr797 |1 Cr799
- - Zg%/OPF - %Q/UF - %00/ UF
LCDBKLT_EN DIV L 2 39% 2g 2g
0 4§¥ 04§QCEFW' 1210-1 1210-1
1R7789 PLACE_NEAR=L7701. 1: 3nm PLACE_NEAR=L7701. 1: 3nm
]1.01/17K ____PLACE’NEAR=U778EAéE %%_D775’&A9E3NEAR_D7701 2:5mMm
Sow
R s s mmngyy PPV SO
LCDBKLT EN L XV\FSZZO
PPVOUT_SW LCDBKLT FB 1 2
707 DB BYPASS=U7701. D1: 5 BYPASS—U7701 D1: 3 E . PLACE_NEAR=C7797.1: 5
oMsLO6VIC 7 | &0 mn VR WBMES: £ Prace: mm
SoT- 563 1LéF — /01UF
H 0T
ot 6055k R CERM
HEE swupnshEE P PPVE SO J 10.2 ohmresistors for current
EDP_BKLT_EN LCDBKLT_DI SABLE :
M
MD—==—= = BYPASS=U7 701, Ca: 4mmm nmeasurenent on LED strings.
707 |0l 7 _‘é 1 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
GVK‘ pe CERM; Z;_ 3 - a 103S0198 3 RES, TH N FLI M 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
|_‘ (GND BKL SGND) Fili TS SLm L\)/ . 103S0198 3 RES, TH N FLIM 1/ 6W 10. 2 OHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
2[G¥ st u7701
o > BKLT_PLT_RST L 25- BUMP- M CRO
L R7741 BKL_VSYNC R D2 |ysync swo| BL
1 ,\1/%2 BKL_FLTR @ |riirer swl B2
R7753 1’55;/8‘” BKL_| SET B3 |ser 0 FB| A5 BKLT: PROD
SMBUS_PCH CLK N Bl ® R7718 o 2 LED RETURN 2
e D 0 BKL ESET 84 \pser o —M "
R77 1/%0w = LACE NEAR-U7 701, D5: 10mm N-RECR-W BTH=0: 30 m
0 57 otbr BEL_SCL = {sok curi| E5 BKL_ | SENL BKLT: PRCD
o7 38 25 19 16 14 SMBUS PCH DATA 1 BKL_SDA D4 | spa B IEK TISEND R77 19 0
: o 2 LED RETURN 3 58 o2
Addr? Ox58( W) / 0x59( Rd) 1,%/3W BKL_PVW 24| oy curs| © BKL | SEN3 NeBEGEAW B0 20Ty m“mgew BREB-? !
1 ? W BKL_EN A3 |en cuta| E3 BKL_| SENA & 1mIgKLT PROD CNECR - 20 mm
o 20 _PPVI N_SOSW L CDBKLT R 1 BKL FAULT = cuts| E2 BKL_| SEN5
Z%QK IR7715 TP7701 g5 M ERI T1 caL OUTe| EL BKL_| SEN6 : o o
100K PLACE_SI DE=BOTTOM E4 REEALBIEGY: £9: T8hm M RHVEOE WBRES 30"
R7704 36 20w o 5 00 BKLT: PROD
EDP BKLT PWM ,.33 ,¥61 2928 JR7721 0 2 LED RETURN 5 50 o2
» 0, Fpwie9. 62k Hz RERR g W BTED
1/2h§,_ow 1C7704 1 | _LED=17. 1nA see spec for others g| 5| 2|9 - T BKLT: PROD :
R ) 'R7755 R7714') ['R7716 RI722 0 1nnp2 LED RETURN 6 oo = o
2 %é%) @G W NERESR-W BTEED: 30" SMDNILIINBE Wf):ﬁ-"'_:?.g m
0201 Eé‘éow 1 ngv %%OW PLACE_NEAR=U7701. E1: 10mm N”NECKZW DTH=0. 20 nm
L R 2, XWZ710
= SM
D_BKL_SCGND 1642
| _LED=369/ R set BN e T 1
( EEPROM shoul d set EN_| _RES=1) PLACEMENT_NOTE=Keep away from noi se nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backl i ght Driver & Detection
CRILTI CAL
L7750 .
B - =V 10UH- 0.58A- 0. 350HM Keyboar d Backl i ght Connect or
1
BYPASS=U7750. 1: 2: 2 WM CRLTI CAL
N 1098AS- SM \] 7715
C7750 FF14A- 4C Ri1DL- B- 3H
F- RT- SM
NC: 5
o
7 I—2-0
3
10 KBDLED ANODE J 'g
NES_CX\(IDTH: L 2T M
-ACE=7 s
1 C7755 |1 C7756 Nex—0O
L g 22UF ¢ 22UF
N/ P/ 51850793 SYNC VASTER-J43 MLB SYNC_DATE=00] 137 201
0603-1 0603- T gin= - -
LCD/ KBD Backl i ght Driver
et e s T
L d} Appl e I nc. |<SCH_NUM>|D
° <E4LABEL>
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sna

859
NB5e
ittt}

C7820 *

1

U7820

1. 8V S3 REGULATOR

15251870

L7820

1

62 60 57 56 44 18 14 11 8

1.5V SO

LDO

BYPASS=U7870. 4: 1nm

BYPASS=U7870. 6: 1nm

CRI TI CAL
u7870
TPS72015
SN PP1V5 SO
4020 23 13 17 18 15 13 13 3,PP8V3 S5 4|p As 8 56 57 60 62
Vout = 1.5V
60 55 23 22 21 20 [TN)-PPLVB_S3 6N outl 1
57 20 C@-PM SLP S3 BUF L 3 |en Nd2 5 N Max Current = 0.02A
T
C7870 * an R 17872
B S — 5| K —— 2. 2UF
10 9%
6.3V

| SL8009B 2. 2UH 20% 2. 0A- 0. 108CHM
DEN 2520.5
s —PLV8S3 EN 2EN ORI TI CAL LX|8 P1V8S3 SW LYY Y L PP1V8 S3 REG R
BB cRITICAL
s (gm—PLVES3 PGOD 3Pcr vre{® - P1V8S3 FB VATAGEST 2V CRITI CAL
1C7823 | C7821 CRIT1CAL
4 5 N
SKI P RSI | A c7825
— g%\/ — gow:/ 22UF o
T R7820° 2 B o |2 G K
7 9 113K 020! X5R- CERM 1
1% 603
11200
201,
<Ra>
R78211 CRI TI CAL
C7822 *
9039l 22UF ——
1/ 20W 2% ——
201 XoR CERMY 2
2
<Rb
Vout = 0.8V * (1 + Ra / Rb) =

B3

PP1V8 S3
Vout = 1.794V
Max Current =

Freq = 1 M1z

1. 05V SUS LDO

Cougar Poi nt

20 21 22 23 55 60

requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage
dividers (200/100) to 3.3V S5, which burns 100nWin all S-states.
CRI Tl CAL
XDP
u7840
TPS720105
FRBS S8 s —PPIVO5 SUS e
4Bl AS
slin outle Vout = 1.05V
R ) Max Current = 0.35A
EN NGZ_x NC
XDP XDP
C7840 * an BB 1 C7841
7

5|
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8 7 6 5 4 3 2 1
1.5V SO Audi o Swtch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e

NOSTUFF
R8842 R8841 I — PP1V5_SOSW AUDI O HDA o111 s .
o s PPLV5_SO 1 2 1 2 PP1V5 SOSW AUDI O HDA 1 17 s 3 3 SUS S h
e Y S TR WBTES. T . 3V W tc oMT
NOSTURE 053501 037501 VRRE BASE=THUE %88@20
R8040" 6070 4 — PP1V5_SOSW AUDI O s o i
0% e 4020 29 18 17 18 15 12 11 o, _PP3V3_S5 TPS22924 k/g
2 TPS22024 | | PP1VS SOSWAUDIO .. o CEEEEE F S re| S la, ppava sus FET R B0 % ppava_sus #1110 0000 s s
201, A2 AL NECK-W DTH=0. 17 'mm EDP: 35mA STVING W TACE=3 3 " I 3428 a0 89 67 00 62
2N vour([er %ﬁg‘%ﬁﬁh : B )CRI . CiJ:(LT VKGR W BrEES: 581 ’\>ch NJ<C4 EDP: 112nmA D
P1V5S0SW AUDI OJEN | < CRITHCAL us040 o om_P3V3SUS_EN 2 |on U020
R nn N @D GN\D
1
C8040 1 3 Part TPS22924C C?OOZQ 2 g Part TPS22924C
1. g)ztég — Type Load Switch 65(5{2’2 Type Load Switch
020K 2 R(on) 19. 6 nChm Typ 0201-1 R(on) 18.5 nChm Typ
| @1.8V 21.8 nChm Max ] @2.5V 25.8 nChm Max
£ Current 2A Max = Current 2A Max

1. 05V PCH HSI O Switch
3_ 3V 84 S\M tch 3 3V SSD SW tCh o ss 50 50 40 40 55 37 3y [PPBV_SO ]

71
50 59

R8O ]
0. 002 102939 18 17 16 15 12 11 o, PP3V3_ S5 C8005 1| -
% pP3v3 S5 TPS22924 i s
Bibh el P |m o ppays sa pET R PRNE ppava sa - % SLGLéSAcP)':(LJ4571VD 2
B2 |)VN  vour([BL ] Mck g@%ﬁ¥m8: SO 3}VVMe EpP:. 119mA . JiCBOUZ:O = TOFN 3 ] o PP1V05_S0 661115 10 17 27 aofio a0
CRI TI CAL e NC  NC = oé’,, - 853161 %6b 3
S4_PWR EN e |on 2 PCH HSI O PWR EN 9 |oy CRITICAL s|_5 PP1V05_SOSW PCH HSI O
o 2 2 D o us0o00 Us070 I By xoR ’ Iz EDP: 1.84A o
C8000 1 g Par t TPS22924C SLG5AP1453V = D
1.0 — ” - P3V3SOSW SSD FET_RAMP 7 |cap  TOFN ol 3 o . usoo05 C
628¢ Type Load Switch CRI Tl CAL ha Par t SLGBAP1417V
02008 2 ) 18,5 nohm Typ C8071 it s> SSDPYREN o 2oy S| 5 PP3V3 SOSWSSD FET Ru b sp 1 ar
{ @2.5Vv 25. 8 nChm Max 4700 gL‘; D MN-KERR-WBHHES: 38V  sense R on sensor page ) Type Load Switch
= Current 2A Max 20}1{2 NOSTUEE 1 us0o70 HSI O has turn-on requirenent of R@(g{})v s ?’BBD "o“cm Dég
1 1 Par t SLGBAPL453V <0.1V/uS ranp rate and 9
= R8070 - <65uS from EN to 95% (1.05V) Cur rent 6A Max
. 7 56 P3V3S0_EN 1 2 Type Load Switch
5%
3.3V S3 Sw h o T w R(on) [ 7.8 nohm Tvp
" t C R0880121 05%81 @ 25C 8.5 nthm Max
JB0T0 1% cur rent 5. 3A Max
%l % pP3va S5 TPS22524 PP3v3 s3 FET R 2305 ppava_s3 15 15 19 54 38 39 50 62 53
dubgh 2 AL fﬁ’é T wEnes soms 3]2 VM4 EDP: 1.02A NOSTUFF
B2 )VI N VCUT( B1 N-NECK-W DTH=0. NG NG @060 CRI TI CAL
P3V3S3_EN S LREHYB30DPBF
il nag N ao uso10
C§0019 ! 3 Par t TPS22924C 49 40 30 27 17 10 15 %% §_PP1VO5_SO - - PPLVOS Sog\é\"}':c'f g'io e
' e?Lé%’ Type Load Switch NOSTUFF J:U 21 NOSTUFF
$OR 2 o7 55 51 50 49 41 43 32 17 15 PPEV_SO .
0201-1 R( on) 18. 5 nthm Typ By NOSTURF Q061
q @2.5V 25.8 nthm Max R8063" NTUC3169CZ ALY
= Current 2A Max 105§ N- CHANNEL .
1/ 20w
2012 B
HSI OFET_EN L 2 e ﬁ
- S
3.3V SO Switch NaSTUEE | e
. ?062 (ol T
DWN5LO6VK- 7 L 2
Sense R on sensor page sor-s63 | Kh =
o 57 50 U8030 <
%% 5 pPava_ss TPS22034 PP3V3 SO FET_ R ., ot g
S 53 40 A2 Al = Kt
B &8 B2|)viN  vaut jm & I\EN'EOECW BIFES: 38MM P | 2|G™" SfT 5 () |__s
CRI TI CAL EDP: 1A U030 s 15 >—PCH _HSI O PVWR_EN| = ), %’:
i P3V3S0_EN 2 |on P~ CHANNEL
™ Jevs) Par t TPS22924C (HSI OFET_EN L)
C§0039 1 g Type Load Switch —
S 3 [ ram 5V SO Switch
020%2% @2.5V 25. 8 nChm Max
P Current 2A Max
= 62 60 53 52 47 45 33 52 __PPBV_SARS3
3.3V Sensor Switch : 8080
' “ T
eyl 2 oM T
g R8050 Us080 I 6261 = R8081
% SLG5AP1443V
4 pPava ss5 TPS22924 | PP3V3 SASW SNS FET R 1., 2 PP3V3_SASW SNS TDEN = 0-30° A
RS o (e3) W EDP 50mA 39 40 41 60 P5VSO_FET_RAMP 7 |cap 3 o= w SYNC MVASTER=J43 M.B SYNC DATE=10/ 04/ 201
85 ez vour( [ ? M NReSkow BIEES: 3 i C8081i oo PBVSO EN 2|y RTIAL ¢ 5 | ppsv so FET R PR ANE pp5V_S0 4 22 00 40 a9 50 54 50 57 i Power FETs
CRI TI CAL N . 3}¥ "4 EDP: 300mMA? :
SMC_SENSOR PWR_EN 2 [on 4700P§ G\ND M N:klECEJN B:H:ES ggw NC NG DI RG, NOVEET T
0 5 o (> : . UB050 e 01 us080 d} Appl e I nc | <SCH_Num-|D
K .
1
C§0059 i g Par t TPS22924C | L Par t SLG5AP1438V ® <EAL ABEL >
GiLéW 5 Type Load Switch - Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
B Ron) — [1% ram Rom |15 rom Typ BSHERAB IR e
@2.5v 25.8 mhm Max 17 nChm Max | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 80 OF 120
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S5 Enabl es
S3 Enabl es
PLACE_NEAR=U7501. 21: 7nm PP3V3 S5 57 35 34 20 18 13 [T PM SLP_S4 L
BRES 'R8111 [*R8116 |'R8112
- St andby Enabl es 8] K 3
C81701: %Z'éuw 750w 3750w
0. 1}8"\0?“ 2201 20201 20201
Y i 1’2 e oo 6cm [ seweunsan. 2 |oscs sesemannio ci e
0201 57564 P3V3S3 EN  — P3V3S3_EN oo s 57
BYPASSTLRLTO. 6 2 mm < h 'E)F P1VES3 EN __ P1V8S3 EN
PLACE_NEAR=U7501. 21: 7nm PM SLP S5 L N LVC1G32 - VAKE. BASE=TRUE — oD = » D
= % 13 D 891 54 PVR EN s | DDRREG EN . DDRREG EN oo 5 =
:—@ 18 28 56 57 - | = -
we SMC_S4_WAKESRC EN NO STUFF | NO _STUFF
w6 3 _
S5 Po r Good o-SMC_S4_WAKESRC EN | — S4_PVWR EN oD 10 2 56 57 +C8111 |- C8116 |+ C8112
GREY PP3V42 G3H f— 98.%1UF f— (1)0.%47UF f— (1)0.%47UF
6382 80 55 p| ACE_NEAR=U7501. 20: 7nm R8115 2 eim 2 Geam xR 2 Gea xoR
R8141* = 0 402 02 56
100K 1 W\/ 2 USB_PVR STBY] USB_PV\RZ S3 PLAGE_NEAR=UTA00. 16: 6mm | PLAGE_NEAR=UTB20. 2: 6rm | PLAGE_NEAR=UB010. D2 61
iy — e R8I14  |R8117 ks
2015 SMCS- - >PMLDSW. USB PWR: STBY P08 § EZ‘EUW %;:zow Mobi |l e System Power State Table
wen S5 P = SM?R'E?BISEETRUE_@ e R8177 HQi?;wmn - ﬁ:iww e SCARTER EN S 2_eveLe [rp—— o sus e P sLe s L PusLe 4 L Pusie 3L
oo SA_PWREN 1,7, 2 w0 s g USB PWR EN | USB PWR EN oo oo or 50 0 o o . . ] ] ] ] ]
—BASES _—
Sl eep (S3AQ) 1 1 1 1 1 1 0
SSD En ab I e 1'\0 STUFF Sleep (S3) 0 1 1 1 1 1 0
SSD_PVR_EN SSD_PVR_EN = et TR - : . . . . - -
62 57 56 30 15 E_WFBKQF — {00 15 20 56 57 62 PLACE MRARSZISCL 4 o 8. 3V Deep Sl eep (54) o 1 1 o o o 0
—BASESTRUE A%:LS;%FT: 1R8175 2 CERM XSR [P r— T T o o o o 0
57 35 34 20 18 13 SM 201 (5)% PLACE_NEAR=U4500. 4; 6rm eep Sl oop (S5) ) 1 0 [ [ [ 0
RB521ZS- 30 20w = sattery Of (G@rowAg toggl e 3Hz 0 [ [ [ 0 0
%E%F 50201 attery Ol (Garon) 1 0 ) ) 0 0 0
P5VS4RS3_EN D 220, '
5V needs to be held up i ¢PSVSARS3 EN oy s
so 1.05V can fall after 1.5V » gf;%FF
PLACE_NEAR=UTS01. 4: 15mm 1
L 55Uk C
T, wmammas s PP3V3 S5
402 r
PLACE_ NEAR=U7S01. 4: 15mm ﬁ BYPASS=U8180. 6: 3nm
L 1 C8
0. TUF
%
R8178 2 SBRY XSR SO Enabl es
SO Rail PGOOD (BJT Version) v PMSLP S3 L A0, pusip ss RL, 1t ggmees L
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— »—— PP3V3_ SO 8°11722713"18717 18 2773034 7 MA M N NECK WIDTHO. 75"
— PP5V_S4RS3 32 33 45 47 52 53 56 60 62 — 0 62 63 7200 37 38 56 4o i VOLT) 05V
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— PP3V3 SO 80,92 — PP1V05 SO
19 aalbs 32 17 3 _PP5V_SO — PP5V_SO 16 17 33 43 44 49 50 54 56 57 — 371%5’%91301311221532%43%732935 = 8a%sHeb 63" 17 27 30 40 49 53
] S = M N_LI NE_ W DTH=0. 5 mm 88 86 82 , — PP3V3 SO 8 11 12 13 15 17 18 27 30 34 38 &——_ PP1V05 SO 6811 15 16 17 27 36 40 49 53
M N_NECK_W DTH=0. 2 mm = 37 39 39 40 41 42 43°5a 5775 — S6 57 60 62
VOLTAGESY L — PP3V3 SO %% 730 37 39 30 40 41 47 43 e——__PP1V05 SO 6 811 15 16 17 27 36 40 49 53
s = eh L BEURYBE = 86%57 b6}
— PP3V3 SO 3754 57 55 60 52 65 72 — PP1V05 SO 6.8 11 15 16 17 27 36 40 49 53
— 1513 33 40 44 49 50 54 56 57 = rava S0 hprspngnss { — Pp1vos so S5 g1yt 17 27 38 40 40 53
— — 5'6b°63 .
| — Prava s0 R R R R 4= PPIVO5 SO 00,3135 30 17 27 30 40 49 5 Di gital G ound
PP5V_SO 16 17 37 43 44 49 50 54 56 57 = 873650 00 0172 85°84°87 %80 = 86%57 b6}
882 — PP3V3_SO 8 11 1213 15 17 18 27 30 31 58 —_PP1V05_S0 6 8 11 15 16 17 27 36 40 49 53 GA\D
PP5V_SO 16 17 32 43 44 49 50 54 56 57 — 3738 39 40 41 a2 43 54 57 59 — 56 57 60 62
88 PP3V3 SO 8253 7200 07 a0 a9 40 41 47 43 PP1V05 SO 6 811 15 16 17 27 36 40 49 53 VO TAGE=0,
PP5V_S0 18 17 32 43 44 49 50 54 56 57 L1z 131517 1827 30 34 PPL1VO5 SO S6 57 60 62 W DTH=8. g?sw
88 N-LINEZW DTH=0:
PP5V_SO 18 17 3 80594440 39, ~DP3V3 SASW SNS PP3V3 S4SW SNS 30 40 41 56 60 84853135536 17 27 36 40 49 53 = W MM
38 31 B 05855 %0 — M N_LI NE_W DTH=0. 50MM VOLTAGE=3. 3V PP1V05_ SO 6 8 11 15 16 17 27 36 40 49 53 =
PP5V_SO 18 13 33 43 44 49 50 54 56 57 M N_NECK_W DTH=0. 20MV  MAKE_BASE=TRUE PP1V05_ SO o anas 1
A PP5V SO 16 17 32 43 44 49 50 54 56 57 PP3V3 S4SW SNS 39 40 41 56 60 = 885311545,36 17 27 36 40 49 53 A
888
PP5V_SO 18 17 33 43 44 49 50 54 56 57 ) — PP3V3 SASW SNS 39 40 41 56 60 SYNC MASTER=W LL J43 SYNC DATE=12/17/201
PP5V_SO 18 13 33 43 44 49 50 54 56 57 — PP3V3 SASW SNS 39 40 41 56 60 tE ower i ases
PP5V_S0 16 17 32 43 44 49 50 54 56 57 — PP3V3 SASW SNS 39 40 41 56 60 I AI
888 —— 60 56 11 8 _PP1VO5 SOSW PCH HSI O — PPLVO5 _SOSW PCH HSI O s 11 56 60
PP5V_SO 1547 23 43 44 49 50 54 56 57 ) — PP3V3 SASW SNS 39 40 41 56 60 1 84A — M N_LINE_W DTH=0. 6 D NG, NOVEET
—_— . M N_NECK_W DTH=0. 2 NM
= erava_saswns - o020 0 ey le | <SCH_NUM>
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Menory Bit/Byte Sw zzl e
LPDDR3 Conmand/ Addr ess
MAKE_BASE MAKE_BASE MAKE_BASE
, =MEM A_A<5> — TmE  NEMA CAA<O> .. » =MEM A DO<O>  — TRE MEM A DO<9> » =MEM B DO<0>  — TrE MEM B DO<12> .,
. =MVEM A_A<9> =  TRE _ NMEMA CAASIS  0u e o =NEMA DO<1> = Trg MEM A_DO<I2> .« - =MEM B DO<1> = Tmg MEM B_DO<9> .«
. =MVEM A_A<6> = e MEMA CAA<2> ... w =NEM A DO<2>  — Tmg MEM A DO<10> ., » =MEM B DO<2> = Tmg MEM B DO<10> .,
, =MEM A_A<8> —  TRE___MEM A CAAS3> . » =MEM A DO<3>  — TrE MEM A DO<11> . ~» =MEM B DO<3>  — 7TrE MEM B DO<11> .
, =MEM A_A<7> —  TRE _ MEM A CAASA> . o =NEM A DO<4>  — Tmg MEM A DO<8> ., .~ =MEM B DO<4> _— 71mg  MEM B DO<13> ;.
, =MEM A BA<2> __— 1mg  NEM A CAASBE> L. w =NEM A DO<5>  — Tmg MEM A DO<13> ., ~» =MEM B DO<5>  — 1mg  MEM B DO<8> .
worzms NMEM A CAA<6>  — Tpp  MEM A CAASE> a0z e e » =MEM A DO<6>  — TrE MEM A DO<14> . ~» =MEM B DO<6>  — 7TrE MEM B DO<14> .
J =MEM A A<11>  — 1pe  NEM A CAAST>  s0ui e . =MEM A DO<7> ___— 7Tre MEM A DO<I5> . » =MEM B DO<7> ___— 7Trg MEM B DO<15>
. =MEM A A<15>  — 1pp  NEMA CAAS8>  .iuiw » =MEM A DO<8> __— TrE__MEM A DO<0> 4 » =MEM B DO<8> __— TrE__MEM B DO<0> .
. =NEM A A<14> _ — 1py  MEMA CAA<O>  uim » =MEM A DO<9>  — TrE  MEM A DO<I> ;. ~» =MEM B DO<9>  — TrE MEM B DO<1> .
_ - . =MEM A DO<10> _— Tre  MEM A DO<2> . » =MEM B DO<10> _— Tmg MEM B DO<2> ..,
. SVENTACAS L= e VM A CaBStS e 0 =MEMA DO<11> — TrRE MEMA DO<7> » =MEM B DO<11>  — Tme NMEM B DO<7> .
T EVEM A VE T = A canase " » =MEM A DO<12>  — Tme MEM A DO<4> » =MEM B DO<12>  — MB DO<4> .
o= T e » =MEM A DO<I13> — Tme MEMA DOB> . » =MEM B DO<13>  — Tme NMEM B DO<B>
, =MEM A BA<O> _ — 1oy NEMA CAB<4> ... » =MEM A DO<14> — Tme MEM A DO<3> . » =MEM B DO<14>  — Tme NMEM B DO<6> ;o
M A aeae = e e » =MEM A DO<15>  — Tme MEM A DO<6> ;o 2 =MEM B DO<15>  — Tme MEM B DO3> ..
SN A CAmeas = Rk s s » =MEM A DO<16> — 1me NEM A DO<20> . = =MEM B DO<16> — Tme MEM B DO<28> ;.
e v v v T S T Y- I Y- R » =MEM A DO<17>  — Tme NEM A DO<28> . = =MEM B DO<17> = 1me MEM B DO<29> .
I EMEM A A<1> = nE  MMA CAB<8> __ wou 0 SMEM A DQ<18> — trE MEM A DO<27> ;. » =MEM B DO<18> — tme NEM B DO<30> . -
. =NEM A_A<0> =  ThE  MEMA CAB<O> s » =MEM A DO<10>  — Tre NEMA DO<31> . = =MEM B DO<19>  — TmE MEM B DO<27> .
YV TR T Y = Y (o o » =MEM A DO<20>  — Tme MEM A DO<24> = =MEM B DO<20> — TmE MEM B DO<24> .
68 61 24 21 20 7 T P RV T Lp RV 720 21 24 61 68 2 _=NMEM A_DO<21> — IRLE MEM A DO<25> o8 > _=MEM B DQ<21> = 1RUE MEM B DQ<25> 7 68
- TP _LPDDR3 RSVD2 — tmg TP LPDDR3_RSVDZ .. w0 =SMEM A DQ<22> — TRE NEMA DO<26> . » SMEM B DO<22> — treE MEMB DO<31l> ;.
o = = =MEM A _DO<23>  — 7Tre  MEM A _DO<30> ;. .~ =MEM B DO<23> — 7Tre  MEM B DO<26> 1.
, _=MEM B _A<5> — TmE NEMB CAA<O> ... w =NEM A DO<24> — 1Tmg MEM A DO<18> ., » =MEM B DO<24> — 1mg MEM B DO<20> .
. =MEM B_A<9> = mE  MEMB CAA<I> ... 2 =MEM A DO<25> _— TreE __MEM A DO<21> 4 » =MEM B DO<25>  — 7Tre MEM B DO<16> .
. =MEM B_A<6> = TmE NEMB CAA<2> ... . =MEM A DO<26> _— Tre  MEM A DO<16> . » =MEM B DO<26> _— 7Tre MEM B DO<23> .
, =MEM B_A<8> = mE MEMB CAA<3> ..., 2 =MEM A DO<27> _— 7TrE MEM A DO<23> . » =MEM B DO<27> _— 7Trg __MEM B DO<22> .
; _=MEM B A<7> — IRUE MEM B_CAA<4> 22 24 68 o =MEM A DOQ<28> — TrRUE NMEM A DQ<20> ;4 » =MEM B DQ<28> — 7TRUE MEM B _DQ<21> ;4
. =MEM B BA<2> = 1py  _NMEM B CAAS5> _ ....w . =MEM A DO<29> _— 7Trg MEM A DO<19> . » =MEM B DO<29> _— 7Trg MEM B DOKI7> .
worzzms VMEM B CAA<6>  — Tpp  NEM B CAASE> ., muie e » =MEM A DO<30> — TrE MEM A DO<22> ;. » =MEM B DO<30> _— 7TrE MEM B DO<18> .
, =NEM B A<l1> __— 1py  MEM B CAAS7>  navw » =MEM A DO<31>  — 7TrE  MEM A DO<17> ;o ~» =MEM B DO<31> — 7TrE MEM B DO<19> ..
. =MEM B _A<15> = 1py  NEM B CAA<8> _ ....w . =MEM A DO<32> _— Tmg  MEM A DO<41> .. ~ =MEM B DO<32> — 71mg MEM B DO<44> .
, =MEM B _A<14> __— 1pg  NEM B CAASO> ... 2 =MEM A DO<33>  — TrE MEM A DO<44> .. » =MEM B DO<33> _— TrE__MEM B DO<41> 4
_ = 2 =MEM A _DO<34> _— TrE MEM A DO<46> ;e » =MEM B DQ<34> — Tre  MEM B DQ<42> ..
P oMM B A = tme WEMB OAB02 _wne » =MEM A DO<35> — Tme MEM A DO<47> . s =MEM B DO<35> — tmp MEM B DO<43> .
e T = RE e " 2 =MEM A DO<36>  — Tme MEM A DO<40> . » =MEM B DO<36> — Tme MEM B DO<46>
MM B RS = R e oanas N # =MEMA DO<37>  — tme MEM A DO<45> .« =MEM B DO<37> _— TmE NEM B DO<40> .
T =MEM B BA<O> _ — Tmg  MEM B CAB<4> oo m 2 =MEM A DO<38> — TrE MEM A DQ<42> » =MEM B DO<38> — tme NEM B DO<46> .
T CMEM B Aco> = e cAbes » =MEM A DO<39>  — Tme MEM A DO<43> ;. » =MEM B DO<39> = Tme MEM B DO<47> .
MM B A2y = e MEMB GBS _nue . SMEMA DO<40> — 1me MEMA DO<36> o wan, MEMB DO<32> — Tme MEM B DOS30> L.«
e B Al VM B CAbeae 2 =MEM A DO<41> _— TreE_MEM A DO<37> 4 » =MEM B DO<41>  — 7TrE MEM B DO<33> .
Ve B ASTs =R b o — " » =MEM A DO<42>  — tme NEMA DO<34> ., » =MEM B DO<42>  — Tme NEM B DO<34>
=MEM B _A<O> = o VEM B_CAB<9> 2: o S: a =MEM A DQ<43> — TtrE MEM A DO<39> 2 =MEM B DOQ<43> — 7trE MM B DO<39> ;.
wommns MEMB ODT<0> = Tmg  MEM B ODT<0> - nsmae n SMEM A DQ<44> — TrE MEMA DO<32> ;. » =MEM B DO<44>  — Tre NEM B DO<36> .
o+ TP _LPDDR3_RSVD3 — TRUE TP_LPDDR3_RSVD3 ; o 68 61 21 7 %MAZM_A_M 7 21 61 68 23 :_NQAM_E_M7 68
s TP_LPDDR3_RSVDA— tme  TP_LPDDR3_RSVDA ;. — DQ<46> — Ttre MEMA DO<35> » =MEM B DO<46> — Tme MEM B DO<38>
= 2 =MEM A DO<47>  — TrE MEM A DO<38> . » =MEM B DO<47> — 7TrE MEM B DO<35> ..
2 =MEM A DO<48> _— Tre  MEM A DOS52> . ~ =MEM B DO<48> — 71rg  MEM B DO<57> 1.
2 =MEM A DO<49>  — 71rg  MEM A DO<51> ;o » =MEM B DO<49>  — 1mg MEM B DO<56> .
2 =MEM A DO<50> _— TrE MEM A DO<48> . » =MEM B DO<50> _— TrE MEM B DO<60> .
2 =MEM A DO<51> _— 7Tre  MEM A DO<4A9> . » =MEM B DO<51> __— 7Tre MEM B DO<59> .
2 =NEM A DO<52> _— TrE MEM A DO<53> . » =MEM B DO<52> — TrE MEM B DO<63> .
2 =MEM A DO<53>  — 7TrE  MEM A DO<50> . » =MEM B DO<53> __— TroE__MEM B _DO<62> 4
2 =MEM A DO<54> _— 7Trg  MEM A DO<54> » =MEM B DO<54> _— 7Trg MEM B DO<58> .
2 =MEM A DO<55>  — TrE  MEM A DO<55> . » =MEM B DO<55> __— TroE__MEM B DO<B1> 4
2 =MEM A DO<56> — TRUE MEM A DO<58> ;4 » =MEM B >  — M B, 49> o
2 =MEM A DO<57>  — 1  MEM A DO<62> ;. » =MEM B DO<57>  — 1rg  MEM B DO<51> .
2 =MEM A DO<58> — TrE MEM A DO<60> . » =MEM B DO<58> _— TrE__MEM B DO<48> 4
2 =MEM A DO<59>  — 71rg  MEM A DO<61> ;. » =MEM B DO<59> _— 7Trg MEM B DO<53> .
2 =MEM A DO<60> — 71re MEM A DO<59> . » =MEM B _DO<60> _— TrE MEM B DO<52> 4
2 =NEM A DO<61> _— TrE MEM A _DO<63> . » =MEM B DO<61> — TrE MEM B DO<55> .
2 =MEM A DO<62> _— TrE MEM A DOS57> 4 » =MEM B DO<62> _— Tre __MEM B DO<50> 4
2 =MEM A DO<63> — TrE MEM A DO<56> . » =MEM B DO<63> _— TrE__MEM B DO<54> 4
0 =MEM A DQS P<O0>_— TRUE MEM A DOS P<1> 768 » =MEM B DOS P<O0>_ TrRUE MEM B DOS P<1> 76
- =MEM A_DOS_N<O>— Tre MEM A_DOS_N<1> ;o » =MEM B _DOS N<O>— TrE __MEM B_DOS_N<1> 7 6
« =MEM A DOS P<1>— TmE NMEM A DOS P<0> : » =MEM B DOS P<1>— Tme NVEM B DOS P<0> ra
- =MEM A_DOS N<1>— TrE MEM A DOS N<O> ;e » =MEM B DOS N<1>— 7TreE  MEM B DOS N<O> ;s
0 =MEM A_DQS_P<2>_—" TRUE MEM A_DQS_P<3> 7 2 = B <2> B P<3> ;7 es
2 =MEM A DOS N<2>— 1re MEM A _DOS N<3> 7 » =MEM B N<2> — MVEM B N<3> -+ e
2 =MEM A P<3>— 7 VEM A, P<2> 1 » =MEM B P<3>— MVEM B P<2> + u
- =MEM A_DOS N<3>— 1re MEM A_DOS _N<2> 7 e .. =MEM B N<3> — MVEM B N2> © oo
2 =MEM A DOS P<4>— 1re MEM A _DOS P<5> ;s » =MEM B P<4> — MVEM B P<5> 1
2 =MEM A DOS N<4>— TreE MEM A_DOS _N<5> ;s » =MEM B DOS N<4>— TreE  MEM B DOS N<5> 76
. =MEM A _DOS_P<b>— 1re MEM A _DOS_P<4> ; « - =MEM B _DOS P<5> — 7Tre _MEM B _DOS P<4> 7
. =NEM A_DOS_N<5>— Tre  MEM A _DOS _N<d> ;o » =MEM B_DOS N<5>— TrE_MEM B_DOS N<4> 76
o127 VEM A DQS P<6> — TRUE NMEM A DQS_P<6> 721 61 6 s =MEM B P<6> — M B P<7> 7 e
worss VEMA DOS N<6> — Tmye  MEM A DOS N<6> 726106 2o =NEM B _DOS N<6>— tme MEM B DOS N<7> 7 e
w =MEM A DOS_P<7>— TrE MEM A DGS P<7> 1@ o NMEM B DS P<6> — TrE MEM B DOS_P<6> : 2 o s
a2 =MEM A DOS_N<7>— TRE NEM A DQS N<7> 768 sser2as IVEM B _DQS N<6> — TrUE NEM B _DQS N<6> 7 236168
SYNC MASTER=MASTER SYNC DATE=MASTEH
e
Signal Ali ases
d} Appl e I nc. S—NUM>
© <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 102 OF 120
Il NOT TO REPRODUCE OR COPY I T
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I'V ALL RI GHTS RESERVED
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Functi onal Test Points NO TEST Net s
J3501: AirPort / BT Connector J6000: Fan Connect or M sc Voltages & Control Signals -
FUNC_TEST PP3VZ W AN (Need & TPs) FUNC_TEST PP5V SO FUNC_TEST NomeE BASE
TRUE 29 35 36 37 39 TRUE 16 17 32 43 44 49 50 TRUE PPBUS G3H 27 39 40 47 48 54 60 = —
AW ReT T U S e R 7 1 i = B T s Tiet 5 L
>_1rE PCE AP R2D N 20 o7 [S_IRE FAN RT PWM s > _IRE PPBUS S5 _HS COVPUTING I SNS s s 50 51 55 0 o2 B E CLKIO0OM P TRE_TRUE B E CLKIO0OM P o2
OO—IRE PCIE AP_R2D P 20 67 (Need to add 1 G\D TP) D IRE PPDCI N_G3H 47 48 60 62 oz 2 = i ez
roEopen ey S ias e G D B L e m amil kB
O—IRE 12 29 67 J4800: | PD Fl ex Connect or —IRE PPVRTC G3H 8 12 13 17 60 o f— e
Oo—IRE PCl E_AP_D2R P 14 29 67 FUNC_TEST D IRE PP3V3_S5 8,11,13,15,18,17,18 28 20 40 52 oz % sg: E Ew %SNCP = IRE_TRE % gg: E Ew %SNCP e
O—IRE PCl E_AP_D2R N 14 20 67 OO—IRE SMC LID 34 35 36 46 O—IRE PP3V3_SUS 8 11 14 18 44 55 56 57 60 oz NC PCl E FW R2D CN = [RUE_TRUE NC PCl E FW R2D CN oz
O—IRE PCl E WAKE L 13 20 31 O—IRE TPAD_SPI _M SO R s D—IRE PP3V3_S3 15 18 19 34 38 39 56 60 63 oz NG USB | RP = [RUE_TRUE NG USB | RP oz
> _tee AP RESET CONN L 2 o _tme USB TPAD P 1054 08 [ _IRE _ PP3V3 S0 LT 1 e 27 a0 303 < USE TRN = S U T RN o
= _IRE AP CLKREQ Q L 2 =_t=E  USB TPAD N 163 60 == PP3V3 SOSW SSD 20 a g R & — & USE CAVERAP = & USE CAVERAP 52| Cp PCH
OD—IRE USB BT _CONN P 29 66 D—IRE TPAD SPI _CLK R 34 O—IRE PP1V5_S0 8 55 56 57 60 oz NC_USB_CAMERAN = [RUE_TRUE NC_USB_CAMVERAN oz
> 1mE __USB BT CONN N 20 65 = _tRE _ TPAD WAKE L w = _1=E __ PP1VO5_SO 6 031 55 36 17 27 30 40 4 53 < — & USE SDP = — & Uss SDP o
D—IRE PP3V3_$4 20 34 36 37 56 60 62 [~ TRUE TPAD _SPI _MOSI _R 34 O—IRE PP15V_TBT e oz NC_USB_SDN = [RUE_TRUE NC_USB_SDN oz
(Need to add 8 GND TPs) [ _IRE _PP3V3 S4 I PD w [ _IRE _PP3V3 TBILC 15 17 25 20 27 60 TN M. C P31 = A M. Pea 1 1o
TRUE___TPAD SPI_CS R L 3 TRUE PP1V05_TBTLC 26 27 60 - = = = °
J3700: SSD Connect or O e TPAD SPI_IF EN CONN L, B r  PPVCC S0_CPU o, ;o LB LN MG Ned. . 1> =t e NC LML ML_Ched, . 1> °
| m— | — e 12 __INC HDA SDI N1 — TRUE_TRUE NC HDA SDI N1 12 62
FUNC_TEST Need 5 TP [ _TRE  TPAD SPI I NT_S4 WAKE L CONN .. [—=_IRE _ PP1V05_TBICI O A NCEG T ERE L = NCPG BNE L
[o—IRE__ PP3V3 SOSW SSD FLT (\ed 35 TPs) [o_IRE__ PP5V S4 1PD s [—=_IRE  PPBUS S5 _HS OTHER | SNS 55 52 60 B TR Tk — TRUE_TRUE NG CLITRK CK 13 02
> 1RE PCE SSD R2D N<3..0> 40 = _1eE _ TPAD USB | F EN OONN 2 [—_IRE__PPDCIN G3H 1SQL " . dno 2 — LI NK DATA = LI NK DATA e o2
OD—IRE PCI E SSD R2D P<3..0> 20 65 OD—IRE SMBUS SMC 3_SDA s 08 . O—IRE PP3V3_S4 20 34 36 37 56 60 62 N NC CLI NK RESET L = E_TRUE NC CLI NK RESET L e
e PP3V3 SO sy £ TR SMBUS SMC 3_SCL 58 35 38 a2 71 (Need To add 27 G\D TPs) 62 14 Ll TR 14 2
C—>_IrE  SSD RESET CONN L e R 2 R > _IRE  SMC LSOC RST L 2t 26 s _NC SMC SYS LED — TRUE TRUEE  NC SMC SYS LED o
> _TRE__ SSD CLKREQ CONN L 0 o _TRE__ PP3V42_G3H 9 a g o e ae  _NC IR RX_OJT_RC — TRE TREE___NC IR RX_OUT_RC o
S_IRE _ SMC COB1 R2D CONN L N SMC ONCFE L o o « _NC USB SMCP — TrE TRE__NC USB SMCP o
—>_IRE _ SMC COB1 D2R CONN L w0 = (Need 10 a 7 « _NC USB SMCN — TrE TRE__NC USB _SMCN o
>_IRE  SSD PO E_SEL_L 16 . o s X_OVERTE! — X_OVERTE! w5 02
O—IRE SSD _DEVSLP 15 30 FL]]I\ZOTOEQT DC-In Connect or 6235 __ NC SMC GFX THROTTLE L — TRUE _TRUE NC SMC GFX THROTTLE L 5 62
D—IRE SSD_PWRFAI L_WARN L e PPDCI N G3H (Need 4 TPs) 235 _ NC SMC FAN 1 CTL — TRUFE TRUE NC SMC FAN 1_CTL 35 62
=_IRE _ SSD PVR EN 15 20 56 57 D85\ SiRss Nesa—3—TPe] © * © w2 _NC SMC FAN 1_TACH — TRE TREE NC SMC FAN 1_TACH w5 02
> RE PCE SSD D2R N<3..0> e = O —— 3233 45 47 92 59 50 60 w3 _NC SMC FAN 5_CTL — trUE TREE NC SMC FAN 5_CTL » o gve
> _tee POE SSD PR P<3..0> 0 (Need to & ) « _NC_ENET_ASF GPI O — trE TRE _NC ENET _ASE GPIO o
= _IRE gg E_CLK100M SSD N 12 50 o5 16404: Speaker Connect or «» _NC SMC MPM6_LED PWR — TR TRE___NC SMC MPM6_LED PWR o
E _CLK100M SSD P 12 30 68 : «» _NC SMC MPM6_LED CHG — TrE TRE_NC SMC MPM6_LED CHG o
0 (Need To add & GND TPS) FU“%JTFEST SPKRAMP ROUT P ) s _NC SMC T25_EN L — 1rE TRE___NC SMC 125 EN L e
e NC SMC DP_HPD L — TRUE_TRUE NC SMC DP_HPD L
. K e o2 3 = 25 o2
L4002: Camera Connect or O TRESPKRAVE ROUT_N : « = _NC SMBUS SMC 4 ASE SCL_— 1mE tmEe  NC SVBUS SMC 4 _ASE_SCL o
e M Pl CLK CONN N (Need to add 3 GND TPs) o 35 4_ASF_SDA — 4_ASF_SDA 35 62
:}D RO M Pl _CLK_CONN P zz zz 02 35 _—_NC _BDV_BKL_PWM E TRUE_TRUE NC BDV_BKL_PWMV 35 62
CAM SENSCR WAKE L_CONN ., ngngoE-ST Battery Connector w _TBT B R2D C P<1..0> — tmE TRE  NC TBT B R2D CP<1..0> 5]
D—IRE M Pl _DATA CONN_N 32 70 T PPVBAT G3H CONN (Need 4 TPs) e _1BT B RRD C N<1..0> — TRUFE TRUE NC TBT B R2D CN<1..0> 25
=_IRE__MPI_DATA CONN P w10 — 40 40 w _TBT B D2R P<1..0> — TR TRE__NC TBT B D2RP<1..0> 2
SMBUS_SMC 1_SO_SDA e — v MBS SV SGa s % 58 40 a0 73 w _TBT B DPR N<1..0> — Tre e NC TBT B D2RN<L.. 0> -
SMBUS SMC 1_SO_SCL 2 me e O o8 DETECT L il w2 _NC TBT B LSTX — 1rRE TRUE___NC TBT_B_LSTX 25 02
S_IRE_12C CAM SCK g {m— ; g V. o we NC DP TBTPB M._CP<3..1:25 tmy trE  NC DP_TBIPB M._CP<3..1:2> .
o—E | 2C CAM SDA e D Tre <N§§05:)° ad N h?slzea' e __NC DP_TBTPB_ M._CN<3..1: 25 TRE TRE NC DP_TBTPB M._CN<3..1:2> 4
PP5Y_S3RSO AL SCAM F(Need ) an or Ehi el ) w52 25 _NC DP_TBTPB AUXCH CP — TRE TRUE___NC DP_TBTPB AUXCH CP 25 s2fes
. o o2 25 __NC DP_TBTPB_AUXCH CN — TrE TRUE_NC DP _TBTPB AUXCH CN 2 62 ]
J8300: 1 nternal DR Connector - _TP DP TBTSRC M__ CP<3> _— Tmp 1mp  NC DP_TBTSRC M__CP<3> &% 78T
IRUE PPHV SOSW LCDBKLT (Need 2 TPs) 25 _TP_DP_TBTSRC M._CN<3> E TRUE TRUE NC _DP_TBTSRC M._CN<3>
e LED RETURN 6 : : ’ ;s TP _DP_TBTSRC M._CP<2> — TRE TRE NC DP_TBTSRC M._CP<2>
TRUE___LED RETURN 5 54 s 2 IE g gg% & @W(iz — TRE TRE % g gg% & c|:~m<<ﬁ
62 2! — TRUE TRUE 25 62
e LED RETURN 4 oa 50 - TNC DP TBTSRC M_ONels  — NC DP_TBTSRC M__CN<1>
J6100: LPC+SPI Connector TRUE LED RETURN 3 54 5 62 25 — TRE TRUE 25 62
Func_TesT D> tme LED RETURN 2 50 " b DE ToTene M G0 = e e e Moo
TRE  PP3VA2_G3H £ % 3 36 29 3 3> TRE __ LED RETURN 1 s 5 = =-IREIRE
S ar pesv S0 G O e 5b [NT_HPD COWN " c22s _NC DP_TBTSRC AUXCH CP — tmye trE _ NC DP_TBTSRC AUXCH CP 25 02
LPC_CLK24M LPCPLUS e e 12C TCON SDA R - o s DP_TBTSRC A = DP_TBTSRC A ==
ODo—IRE LPC AD<3..0> 14 35 44 67 OO—IRE 12C TCON SQ_—('NWTTTTR 58
O—IRE SPI _ALT_MOSI a4 O—IRE PP3V3_SO0SW LCD UF € S)
S atTrGils resEr L Sre BmEhnrancaice e
TRUE 18 44 67 TRUE 58 65
Do—IRE SMC_TDO 35 36 44 D—IRE DP_| NT_M._P<0> 58 o5
OO—IRE $E gl\’\g 1’\;5?1' L a4 OD—IRE DP_I NT_M__N<O> o 05
[— TRUE. aa (Need to add 5 GND TPs)
D—IRE SMC TX L 35 36 44
TRUE SPI _ALT_M SO aa .
DD ot LPC ERAME L Y e 2U7N7C1T5E.ST KB BKLT Connect or
O =Ee__ SPIROM USE M.B 5 as TeE  KBDLED ANCDE w
ODo—IRE PM CLKRUN L 13 35 44 KBDLED EB
O—IRE SPI _ALT CLK 4 OO—RE 4
= TRUE SPI_ALT CS L - (Need to add 2 GND TPs)
O—IRE LPC SERI RQ 15 35 a4
Do—IRE LPC PWRDVWN L 13 35 44 J1800: XDP Connect or (Only a subset are needed
OO—IRE SMC TDI 35 36 44 FUNC_TEST for FCT HVM test fixture)
o—IRE SMC TCK 35 36 44 TRUE XDP_CPU TCK 6 16 o5
O—IRE SMC RESET_L 35 36 a4 48 —IRE XDP_PCH TCK 12 16 67
DO IRE SMC_RAOVBOOT 36 44 »—IRE XDP_CPU TDI 6 16 65
OO—IRE SMC RX_ L 35 36 44 —IRE XDP_CPU _TDO 6 16 o5
SMC_TNMS 35 36 44 D IRE XDP_CPUPCH TRST L 612 16 65 .
Bt o s s mo TR o saE X0 CPU T Unused nets with offpage
= Eij"z XDP PCH TDI z j: - (Nets with of fpages not used on this project)
TRUE XDP_PCH TDO 12 16 &7
m@ TRE  XDP_CPU PREQ L oo GB_D ER_EN s
—IRE XDP_CPU _PRDY_L 6 16 65 BT ’“
XDP_CPU VOCST PVRGD PWRRST_L 15 SYNC MASTER=W LL J43 SYNC DATE=12/ 17/ 201
—BE 1 HDM TBTMUX_FLAG L e
o IRE  PM RSVRST_L w5 FW PVR_EN . Func Test / No Test
15
S e e L S hibet : e
D _me  CPU CFG<3> o OO PELVEDLASENSE d} Appl e I nc. =SCH_NUM>
>—IRE  PP1VO5_SO 6 8,11 15 16 17 27 36 40 49 53 © ® Y 2E
(Need to add 2 GND TPs) o6 87 o0 2 D-LD IRQ L 15 <E4LABEL>
ODD PWR EN L 1 NOTI CE OF PROPRI ETARY PROPERTY:
ENET_LOW PWR 13 THE L NECRMATL ON_ CONTAINED_ HEREI N | S THE
AUD | P_PERI PHERAL _DET s THE POSESSOR AGREES TO THE FCLLBCNI\G
AUD | 2C I NT L 13 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 104 OF 120
Il NOT TO RODUCE OR COP?
= TRUE GND [ — AUD | PHS SW TCH EN 13 111 NOT Io EgEAL OR PUBLI s; :$ I'N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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66 63 14

66 63 14

66 63 14

66 63 14

63 37 35

NO TEST Net s

NO_TiRke_sase

14763 66

4 &5 CPU/ PCH

14 6366

#37) smc

NC USB3RPCI E SD D2RP — TRUE TRUE NC USB3RPCI E SD D2RP
NC USB3RPCI E_SD D2RN — TRUE TRUE NC USB3RPCI E SD D2RN
NC USB3RPCIE SD R2D CP. — TRUE TRUE NC USB3RPCI E SD R2D CP
NC USB3RPCIE SD R2D CN  — TRUE TRUE NC USB3RPCI E SD R2D CN
NC SMC ADC16 — TRUE TRUE NC SMC ADC16
Power Al i ases
63 62 60 56 39 38 34 10 18 15 _PP3V3_S3 — PP3V3_S3 15 18 19 34 38 39 56 60 62 63

Functi onal Test Points
J9500: LI O Connector
FUNC_TEST
>_IRE _ AUD PVR EN 1557 80
PP5V_SO_ALT_AUD LDO EN
OoO—IRE SPKRAMP_SHDN_L 45 59
o IRE PP1V5_S0SW AUDI O 56 59
TR PPSYVS_50 e R
O—IRE SPKRAMP_| NR_N 45 59 72
o—IRE SPKRAMP_I NR P 45 59 72
o—IRE USB3_EXTB_D2R RC N = ke
OO IRE USB3_EXTB_D2R RC P 59 63 66
o—IRE USB _EXTB_N 14 59 66
DO IRE USB _EXTB P 14 59 66
OO—IRE USB3_EXTB R2D N 59 63 66
OO IRE USB3_EXTB R2D P 59 63 66
Oo—IRE PP3Vv42_G3H 1739 33 36 35 36 30 44 40 47

SMBUS_SMC 2 S3_SCL
SMBUS_SMC 2 S3_SDA

35 38 59 71

35 38 59 71

|

Oo—IRE SYS ONEW RE 35 59
o—IRE SMC BC ACOK 35 36 48 59
O IRE XDP_USB _EXTB OC L 14 16 59
o—IRE UsSB_PWR EN 33 57 59
O IRE FI NSTACKSNS_ALERT L 37 59
O IRE HDA _SYNC 12 59 67
o—IRE HDA RST L 12 59 67
Oo—IRE HDA_SDOUT 12 59 67
= _TeE _ HDA SDINO 0w
O IRE HDA BI T_CLK 12 59 67
e o at 'S
J6955: HALL EFFECT Connect or
FUNC_TEST
OO IRE SMC LID R 6
o—IRE PP3V42 G3H 172393334 35 35 38 44 46 47
Bead Probes
o 50 10 _USB3_EXTB_D2R N

sv BEAD- PROBE BPAS1 1
sv BEAD- PROBE BPAS10
sv BEAD- PROBE BPAS20
sv BEAD- PROBE BPAS2 1
sm BEAD- PROBE BPAS 13
o6 59 10 sv BEAD- PROBE BPABT2
USB3_EXTB R2D
w05 sm BEAD- PROBE
w1 USB3 EXTB R2D P ipor BEAD. PROBE BAR S5

66 59 14 EXTB_D2R P
66 63 5o _USB3_EXTB_D2R RC N
P

66 63 59

Unused nets with offpage

(Nets with offpages not used on this project)

SD_RESET L 15 <E4LABEL>
D XDP_SDCONN_STATE _CHANGE L 15 16 NOTI CE OF PROPRI ETARY PROPERTY: P —
- SD_PWR EN 15 THE_| NEORMATI ON_CONTA! NED HEREI N | S THE <BRANCH>
PROPRI ETARY PRCPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 105 OF 120
Il NOT TO REPRODUCE CR COPY | T e p—
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL Rl GHTS RESERVED 63 OF 73

SYNC NVASTER=MASTER

SYNC DATE=VASTEI

T

Pr oj ect

FCT/ NC/ Al i ases

d} Appl e I nc.
®

TG NOVEET = |
<SCH_NUM>| D

3 2

1
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J41/ 343 Board- Speci fic Spaci ng & Physical Constraints
BOARD LAYERS BOARD AREAS BARCPM | OEREFRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, MEM_TERM M 16. 2
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’ @P
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM_SE S
DEFAULT 1SL2, 1SL11 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3, 1SL10 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL4, 1 SL9 Y =45_OHM SE =45_OHM SE
DEFAULT * N 100 MM 100 MM 10 MW 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFALLT’
Si ngl e- ended Physi cal Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.310 M = " 1: 1_SPACI NG * 0.100 MV 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE ISL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G:f|"
27P4_OHM SE ISL4, 1 SL9 Y 0.182 MW 0.182 W i 1x_DI ELECTRIC | TOP, BOTTQM 0.071 WM [
27P4_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC | 1SL3,1SL10 0.053 MM P
1x_DIELECTRIC | 1SL4,1SL9 0.050 MM P
PHYSI CAL_RULE_SET LAYER &L%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 NEO(’ GAP 1x_DI ELECTRI C * 0.090 WM ? o
35_OHM_SE TOP, BOTTOM Y 0.195 MV 0.195 MV S
35_COHM SE ISL2,1SL11 Y 0.125 W 0.125 W SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr ’ NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET
35_OHM SE 1SL3, | SL10 Y 0.125 W 0.125 W DEFAULT * 0.1 MM ? * * BGA |[BGA PO75MM
35_OHM SE 1SL4, 1 SL9 Y 0.125 MM 0.125 MM _ STANDARD * =DEFAULT ?» _ NET_PHvS! CAL_TYPE | AREATYPE | Prvel OAL_RULE St
35_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA PO75VM * 0.075 WM ? * BGA |PO70MM BGA
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’ @P 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’ @P
40_OHM SE TOP, BOTTOM Y 0.170 MW 0.170 MM o PO70MM_BGA * 0.070 MM 5 MV 0.075 MM
40_OHM SE IsL2, IsL11 Y 0.096 MV 0.096 MV
40_0HM_SE 1S3, 1 SL10 Y 0.096 MV 0.096 MV
40_OHM SE 1SL4, 15L9 Y 0.099 MV 0.099 MV
40_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ACLONROUTE |\ i MUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
45_OHM SE TOP, BOTTOM Y 0.135 M 0.135 M [
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_0HM_SE 1S3, I SL10 Y 0.075 MV 0.075 MV
45_OHM SE 1SL4, 15L9 Y 0.080 MV 0.080 MV
45_0HM_SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
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’ @P
50_OHM SE TOP, BOTTOM Y 0.110 MW 0.110 MW o
50_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
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’ @P
55_CHM SE TOP, BOTTOM Y 0.090 MV 0.090 MV S
55_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER AGONRUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP PHYSI CAL_RULE_SET LAYER AGFONRUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.110 M 0.110 WM 73_OHM DI FF | TOP, BOTTOM Y 0.165 MM 0.165 M 0.150 MV 0.150 W
70_OHMDIFF | IsL2,1SL11 Y 0.105 MM 0.105 M 0.100 MV 0.100 WM 73_OHMDIFF | 1SL2,1SL11 Y 0.106 M 0.106 MV 0.150 MV 0.150 M
70_OHM DI FF | 1SL3,1SL10 Y 0.105 MM 0.105 MM 0.100 MV 0.100 M 73_OHM DI FF | 1SL3,1SL10 Y 0.106 M 0.106 MV 0.150 MV 0.150 M
70_OHM DI FF I'sL4, 1SL9 Y 0.110 MV 0. 110Mv 0.095 MV 0.095 W 73_OHM DI FF 1SL4, 15L9 Y 0.110 MV 0.110 MV 0.150 MV 0.150 MM
70_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD 73_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYS! CAL_RULE_SET LAYER GIQL%E%JTE M N MM LTNE W DTH M N MM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DIFFPALR NECK: @P PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
80_CHMDIFF | TOP, BOTTCOM M 0.132 W 0.132 W 0.130 w1 0.130 MM 85_CHM DI FF | TOP, BOTTOM Y 0.120 MV 0.120 MW 0.150 M 0.150 WM
80_CHMDIFF | 1St2.1SL11 M 0.081 WM 0.081 WM 0.115 W 0.115 MM 85_CHM DI FF | 1SL2, 1SL11 Y 0.078 MV 0.078 MW 0.160 M 0.160 M1
80_CHMDIFF | 1SL3.15L10 M 0.081 WM 0.081 WM 0.115 W 0.115 MM 85_CHM DI FF | 1SL3, 1SL10 Y 0.078 MW 0.078 MW 0.160 M 0.160 M1
BO_OHMLDIFF | ISt4.1SL9 M 0.088 MM 0.088 MM 0.110 Mv 0.110 MM 85_CHM DI FF | 1SL4,1SL9 v 0.082 MM 0.082 MM 0.140 MM 0.140 WM SYNC VAGTER=43 M5 SYNC DATE=10] 24/ 201
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD i ILi:)(:B Rul e Definitions
_ e R
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP <j} Appl e I nC ) O_|_ NUW
- aore
90_OHM DI FF | TOP, BOTTOM Y 0.115 MV 0.115 MV 0.200 MV 0.200 MV ® <E4L ABEL >
90_OHM DI FF | ISL2,1SL11 Y 0.070 MV 0.070 MV 0.180 MV 0.180 M NOTI CE OF PROPRI ETARY PROPERTY:
90_OHM DI FF | 1SL3,1SL10 Y 0.070 MW 0.070 MW 0.180 MW 0.180 va E%E@%gbk@:?ﬁ?gﬁigi% fGTHE
90_OHM DI FF 1SL4, 15L9 Y 0.076 MV 0.076 MV 0.180 MV 0.180 MV 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 110 CF 120
90_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD ':i/ ;‘E’I ;?GF:TE\S’E@;SE;VEB‘BU SHIT IN VHOLE OR PART
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’G&:"
CPU_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE =27P4_OHM _SE =27P4_OHM _SE =27P4_OHM _SE 0.100 WM 0.100 M\/I’

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

Note: CPU 8ML and CPU_I TP can be converted

back to TABLE_SPACI NG RULE

CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C 2 )
— - . once rdar://10308147 is resol ved
CPU_AGTL * =STANDARD ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
CPU_BM L * * CPU_BM L_2ANY | | CPU_8M L_2ANY * 8 ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
cPU_I TP * * CPU_I TP_2ANY CPU_I TP_2ANY * =4x_DI ELECTRI C 2
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VeI GHT
cPU_cowP cPU_cowp * CPU_COWP_2SELF | | CPU_COWP_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C kW
cPU_cowP * * CPU_COMP_20THER| | CPU_COMP_20THER| TOP, BOTTOM|  =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
CPU_COMP_2SELF * =4x_DI ELECTRI C 2
CPU_COMP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE 2SELF | | CPU_VCCSENSE_2SELF | TOP, BOTTOM|  =6x_DI ELECTRI C 2
CPU_VCCSENSE * * CPU_VOCSENSE_Q&H‘E& CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DI ELECTRI C ? »
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
CPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? o
CPU_VCCSENSE_20THER| * =6x_DI ELECTRI C 2

PCl - Expr ess

Interface Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
PCI E_80D * =80_OHMLDI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
CLK_PCI E_80D * =80_OMDIFF | =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
PCl E O ock Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG Vel GHT
CLK_PCI E CLK_PCI E * CLK_PCI E_2SELF | | CLK_PCI E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 2
CLK_PCI E * * CLK_PCI E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM| =10x_Di ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
CLK_PCl E_2SELF * =4x_DI ELECTRI C 2
CLK_PCI E_20THER * =6x_DI ELECTRI C 2
CPU PCI E Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG Wl GHT
PCI E_CPU_TX PCI E_CPU_TX * PCIE_TX2TX POl E_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_RX PCI E_CPU_RX * PCI E_RX2RX PCl E_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_TX *_CPU_TX * PCI E_TX20THERTX| |PCl E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
PCI E_CPU_RX *_CPU_RX * PCl E_RX20THERRX| | PCI E_RX20THERRX| TOP, BOTTOM| =5x_DI ELECTRI C 2
PCI E_CPU_TX *_CPU_RX * PCIE_TX2RX PCI E_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
PCl E_CPU_RX *_CPU_TX * PCIE_RX2TX PCI E_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
PCI E_CPU_TX *_TX * PCl E_20THERHS PCl E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
PCI E_CPU_RX *_TX * PCl E_20THERHS PCIE_20THER | TOP, BOTTOM| =5x_DI ELECTRI C 2
PCI E_CPU_TX *_RX * PCl E_20THERHS _=
PCI E_CPU_RX * RX . pCI Eizo_rHEé_B" - SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
e — . " P ———— PCI E_TX2TX * =2. 5x_DI ELECTRI C ?
pp—— N N o ——— PCl E_RX2RX * =2. 5x_DI ELECTRI C ?
B PCl E_TX20THERTX * =4x_DI ELECTRI C ?
PCH PQ E Spaci ng | POl E_RX20THERRX * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEist_.r i PCI EﬁTXZRX . =6X7[] ELECTRI C > -
PCl E_PCH_TX PCl E_PCH_TX * PO E_TXETX pp—— N —ox_DIELECTRIC o
PG E_POHLRX PG E_PCHLRX - PAERCRX | | pa e 20THERHS . =4x_DI ELECTRI C 2
PAEPOHLTX T POHLTX - PCl B_TX2CTHERTX PCl E_20THER * =3x_DI ELECTRI C 2
PCI E_PCH_RX *_POH_RX * PCI E_RX20THERRX
PCI E_PCH_TX *_PCH_RX * PCIE_TX2RX
PCl E_PCH_RX *_PCH_TX * PCIE_RX2TX
PCI E_PCH_TX *_TX * PCl E_20THERHS
PCI E_PCH_RX *_TX * PCl E_20THERHS
PCI E_PCH_TX *_RX * PCl E_20THERHS Not e:
PCI E_PCH_RX *_RX * PCl E_20THERHS
PCI E_PCH_TX * * PCI E_20THER
PCI E_PCH_RX * * PCI E_20THER

SOQURCE: 471984_Chief _River_M5_PDG 1.0 and the spacing rule is adjusted per SI team feedback.

Di spl ayPort tables are on Page 113

CPU Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU 455 CPU_COVP CPU_PECI .
CPU 455 CPU_AGTL PM _SYNC
CPU_45S CPU_AGITL PM_MEM PWRGD
CPU 455 cPy | TP XDP_DBRESET_L 16 17
CPU 45S cPy | TP XDP_CPU PRDY_L 6 16 62
CPU 455 cPy | TP XDP_CPU PREQ L 6 16 62
CPY 27PAS CPU_CONP EDP_COVP
CPY 27PAS CPU_COVP CPU_PEG COWVP
CPY 27PAS CPU_COVP CPU_SM RCOVP<0> N
CPY 27PAS CPU_CONP CPU_SM RCOWVP<1> s
CPY 27PAS CPU_COVP CPU_SM RCOVP<2> s
CPU 45S cPy I TP CPU _CFG<11. . 0> 6 16 62
CPU 455 CPU_AGITL CPU CATERR L .
[ CPU_45S CPU_AGTL CPU_VCCI O SEL
CO—CRU PROCHOT | CPU 455 CPU_AGITL CPU_PROCHOT_L 6 35 36 49
) | CPU 455 CPU_AGTL CPU_PWRGD N
[CO—BM.IHRMIRIP | CPU 455 CPU 8M L PM THRMIRI P_ L 15 36
O—DM_CK100M ClK PCIE 80D K POE DM _CLK100M CPU P
O—DM_CK100M G K PCIE 80D OKPOE DM _CLK100M CPU N
CO—DBLL_REE_QLKI20M ClK PCIE 80D K POE DPLL_REF_CLKP
CO—DBLL_REE O KI20M ClK PCIE 80D AKPOE DPLL_REF_CLKN
CO—LIBCRU O K100M ClK PCIE 80D AKPOE | TPCPU_CI K100M P
O—LIBCRU G K100M ClK PCIE 80D K POE | TPCPU_CI KI0O0OM N
O—LIBCRU O K100M ClK PCIE 80D K POE | TPXDP_CL K100M P
[O—LIBCRU QO K100M ClK PCIE 80D K POE | TPXDP_CL K100M N
O—LIBCPU G K100M ClK PCIE 80D AKPOE XDP_CPU_CLK100M P
[O—LIBCRU O K100M ClK PCIE 80D K POE XDP_CPU _CLK100M N
CO—XDE 1Dl CPU 455 cPy | TP XDP_CPU TDI 6 16 62
[O—XDE_ 10 CPU 455 cPy | TP XDP_CPU _TDO 6 16 62
O—XE_ M CPU 455 cPy | TP XDP_CPU TMS 6 16 62
O—XDE_TXK CPU 455 cPy | TP XDP_CPU TCK 6 16 62
> 1 CPU 455 cPy | TP XDP_CPUPCH TRST L 612 16 62
O—XDE_EPM L CcPU 455 cPy I TP XDP_BPM L<1..0> 6 16
= CPU 455 cPy | TP XDP_BPM L<7..2> s 16
[— CPU 455 cPy I TP XDP_OBSDATA_B<3. . 0>
[ CPU_45S cPy | TP CPU CFG<15. . 12> s 16
CO—(ESB CPURST 1) CPU 455 cPy | TP XDP_CPURST_L 16
[O—CeuVeesENSE | SENSE 1701 pamv| cpu vocsense | CPU VCCSENSE P 5 a0
CO—CeuveesENSE | sENSE 1701 pamv| cpu voosense | CPU VECSENSE N o0
O—CeuVvCoosENSE | SENSE 1701 pamv| cpu vocsense | CPU VCCI OSENSE P
CO—CPUVCOosENSE | SENSE 17Ol pomm | Py vocsense | CPU VCCI OSENSE_N
CO—CeuAxG SENSE | sENSE 1701 pamv| cpu voosense | CPU AXG SENSE P
O—CeuAXG SENSE | SENSE 1701 pamv| cpu vocsense | CPU AXG SENSE N
CO—CRLLVALSENSE CPU 27P4S CPU_VCCSENSFE | ENSE_P
[CO—CRUL VAL SENSE CPU_27P4S cpy veesense | CPU VDDQ SENSE N
[CO—CBUL VAL SENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE P
CO—CRLLVALSENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE_N
[CO—CBUL VAL SENSE CPU 27P4S cpy veesense | CPU VCC VALSENSE P
[CO—CRUL VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE N
O CPUL SVI DALERT | CPU 455 CPU_COVP CPU VI DALERT L s 49
CO—CPUSVIDSAK CPU 455 CPU_COVP CPU_VI DSCLK s a0
OBl sV DsouT CPU 455 CPU_COVP CPU_VI DSOUT o 40
[O—BCLE CPU SSD R2D PCI E_80D PCIE_CPU TX PClE SSD R2D C P<3..0> ;3
[O—BCLE CPU SSD R2D PCl E_80D PCIE_CPU TX PCIE SSD R2D C N<3..0> ;5
[ PCl E_80D PCIE_CPU TX PCl E SSD R2D P<3..0> 20 62
= PCI E_80D PCIE_CPU TX PCl E_SSD R2D N<3. . 0> 30 62
[— PGl E_80D PCl E_CPU_RX PClE _SSD D2R C P<3..0>
[ PCl E_80D PCIE_CPU RX PCl E_SSD D2R C N<3..0>
CO—BCLE CPU_SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R P<3.. 0> 12 30 62
[O—BCLE _CPU_SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R N<3. . 0> 12 30 62
[O—BCLE_CLKI00M SSD ClK PCIE 80D ClK POE PCl E_ CLK100M SSD P 12 30 62
CO—BCLE OLKI00M SSD CLK_PCI E_80D ClK POE PCl E_ CLK100M SSD N 12 30 62 PCl e SSD
[ DE_IEL M DP_80D DP_TX DP_TBTSNKO_M._P<3.. 0> 25
D2 TIETL M DP_80D DP_TX DP_TBTSNKO _M._N<3. . 0> 25
D DP_80D DP_TX DP_TBTSNKO_M__C P<3..0> ;s
[l DP_80D DP_TX DP_TBTSNKO M._C N<3..0>
[®—DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 25
DP_TBT AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 25
[En s DP_80D DP_AUX DP_TBTSNKO_AUXCH C P 1325
DP_80D DP_AUX DP_TBTSNKO_AUXCH C N 13 25
> IET M DP_80D DP_TX DP_TBTSNK1_M._P<3..0> 25
®>—DE_IEL M DP_80D DP_TX DP_TBTSNK1_ M._N<3..0> 25
ey DP_80D DP_TX DP_TBTSNK1 M._C P<3..0> ;52
= DP_80D DP_TX DP_TBTSNK1I _M._C N<3..0> 525
[ DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH P 25
[ DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH N 25
DP_80D DP_AUX DP_TBTSNK1_AUXCH C P 13 18 25
fEen s DP_80D DP_AUX DP_TBTSNK1 AUXCH C N 13 18 25
CO—DE NI M DP_80D DP_TX DP_I NT_M._P<3..0> s 52
O INT M DP_80D DP_TX g :g NNLL [\:K’ol; .30>O s 62 SYNC MASTER=J43 M.B SYNC DATE=09/21/ 201
DP_80D DP_TX <3..0> s 58 62 e .
= pe_aon e T DP_INT M. C Ne3. 0> ... CPU Constraints
[C>—DP_LNT_ALXGH De_80D De_AUX DP_I NT_AUX_CH C P w o o @ Appl e Inc. CH_NUM>
> LNL_AUXCH DP_80D DP_AUX g : % ﬁuu)éO?*CCPN 8 62 ® <LABEL>
DP_| NT_AUXCH DP_80D DP_AUX 5 58
g DP_| NT_AUXCH DP_80D DP_AUX DP_| NT_AUXCH C N s ss NOTI CE OF PRCPRI ETARY PROPERTY:
fa— DP_80D DP_AUX DP_I NT_AUXCH P PREPRIETANG PROPERIY O APRLE | NG, 5 T
=t ce_son e DF I NI ADGH N s Baerione o ™11 oF 120
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SATA I nterface

Constrai nts

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCH Net

Properties

SATA_80D

=80_OHW DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SATA_| COWP

=4x_DI ELECTRI C I

SQURCE: 471984_Chief _River_M5 _PDG 1.0 and the spacing rule is adjusted per SI

UART Interface Constraints

team f eedback.

PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
UART_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45 OHM SE

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG we G

SQURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI

UART * =2x_DI ELECTRI C I
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‘(‘;&;:"
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_80D * =80_OHMLDI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
usB * =2x_DI ELECTRI C 2 usB TOP, BOTTOM|  =4x_DI ELECTRI C o
SQURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX| | USB3_TX20THERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_RX *_POH_RX * USB3_RX20THERRX | | USB3_RX20THERRX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_TX *_TX * USB3_20THERHS | | USB3_2CTHERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_2CTHER | TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_TX *_RX * USB3_20THERHS _B
USB37PO'|7RX *7RX N USB3720THER"B‘ - SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
P—— N N Pep—— USB3_TX2TX * =2. 5x_DI ELECTRI C 2
USB3._POH. X " N USB3_2OTHER USB3_RX2RX * =2. 5x_DI ELECTRI C ?
USB3_TX20THERTX * =4x_DI ELECTRI C ?
USB3_RX20THERRX * =4x_DI ELECTRI C 2
USB3_TX2RX * =6x_DI ELECTRI C 2
USB3_RX2TX * =6x_DI ELECTRI C 2
USB3_20THERHS * =4x_DI ELECTRI C 2
USB3_20THER * =3x_DI ELECTRI C 2

t eam f eedback.

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

[CO—BCH_SATA | COVP

SATA_| CQVP

PCH_SATAI COWP

CO—USB HUB1 Up USB_80D USB USB_HUB UP_P
O USB HUB1_Up USB_80D USB. USB HUB UP_N
O USB BT USB_80D USB USB BT P
CO—USB BT USB_80D USB USB_BT_N
[ USB_80D USB. USB BT _CONN P
[ USB_80D USB USB_BT_CONN_N
D USB_80D USB USB_BT_WAKE P
= USB_80D USB USB_BT_WAKE N
[CO—USB_TPAD USB_80D USB USB_TPAD P
[CO—USB TPAD USB_80D USB USB_TPAD N
[ USB_80D USB. USB_TPAD _CONN P
[ USB 80D USB USB_TPAD _CONN_N
i USB_80D USB TPAD_SPI _MOSI _USB_P
= USB_80D USB TPAD_SPI _M SO _USB_N
O USB TPAD M USB_80D USB USB_TPAD M P
O USB TPAD M USB_80D USB. USB _TPAD M N
[O—USB_SDCARD USB_80D USB USB_SDCARD P
[CO—USB_SDCARD USB_80D USB USB_SDCARD N
[ SPl_45S SPI TPAD_SPI _MOSI
= SPl_45S SPI TPAD _SPI _M SO
[ SPI _45S SPI TPAD_SPI _CLK
CO—USB EXTA USB_80D USB USB_EXTA P
O USB EXTA USB_80D USB. USB EXTA N
D UART_45S UART. SMC _DEBUGPRT_TX L
[ UART_45S UART. SMC_DEBUGPRT_RX L
O UsB2_EXTA USB 80D USB. USB2_EXTA MJUXED P
O UsB2_EXTA USB 80D USB. USB2_EXTA MUXED N
O USB2_EXTA USB 80D USB USB2 EXTA MUXED F_P
O—UsB2_EXTA USB_80D USB. USB2_EXTA_MUXED F_N
O USB3_EXTA BX USB_80D usB3 pcH RX_ | USB3_EXTA D2R P
O USB3_EXTA BX USB_80D usB3 pcH RX_ | USB3_EXTA D2R N
O USB3_EXTA TX USB_80D use3 pcH TX | USB3_EXTA R2D P
O USB3_EXTA TX USB_80D use3_pcH Tx | USB3_ EXTA R2D N
[ USB_80D use3 pcH RX_ | USB3_EXTA D2R F_P
[— USB_80D use3 pcH RX_ | USB3_EXTA D2R F_N
= USB_80D use3 pcH TX | USB3_EXTA R2D F P
[ USB_80D use3 pcH TX | USB3_EXTA R2D F_N
D USB_80D use3 pcH TX | USB3_EXTA R2D C P
= USB_80D use3 pcH TX | USB3_EXTA R2D C N
, EXTB USB_80D USB USB EXTB P
, EXTB USB_80D USB USB EXTB N
3_EXTB RX USB_80D use3 pcH Rx | USB3_EXTB D2R P
O USB3_EXTB BX USB_80D usez_pcH RX_| USB3_EXTB D2R N
= USA_8on Uses_pcri x| USB3_EXTB D2R RC P
= UsA_son Usps_pori gx | USB3_EXTB D2R RC N
O USB3_EXTB TX USB_80D use3_pcH Tx | USB3_EXTB R2D P
[CO—UsB3_EXTB TX USB_80D use3_pcH Tx | USB3_EXTB R2D N
D USB_80D use3 pcH TX | USB3_EXTB R2D C P
= USB_80D use3 pcH TX | USB3_EXTB R2D C N
_SD_RX USB_80D USB3 PCH RX E_SD D2RP
_SD_RX USB_80D uses_pcH Rx | NC USB3RPCI E SD D2RN
_SD TX USB_80D usea pcH T | NC USB3RPCI E_SD R2D CP
) TX USB_80D usea pcH TX | NC USB3RPCI E_SD R2D CN
[— USB_80D use3 pcH RX | USB3_SD D2R C P
[— USB_80D use3 pcH RX | USB3_SD D2R C N
[ USB_80D use3 pcH T | USB3_SD R2D P
= USB_80D usea pcH TX | USB3_SD R2D N
[O—BCH USB RBIAS PCH USB_RBI AY PCH USB RBI AS
O PCHDIEEQK UNUSED | QLK POE 80D| QK POE PCl E CLK100M PCH P
O PCHDIEEQK UNUSED | QLK POE 80D| QK POE PCl E CLK100M PCH N
O—BCHDIEFQK UNUSED | QK POE 80D QK POE PCH CLK96M DOT P
—PCH DIEEQIK UNUSED | QK POE 80D | GIK POE PCH CLK96M DOT
O PCHDIEEQK UNUSED | QK POE 80D| QK POE PCH CLK100M SATA P
CO—BCHDIEFQK UNUSED | O K POE 80D QK POE PCH CLK100M SATA
[— CcPU 455 QK POE PCH CLK14P3M REFCLK

34

34

35

35

36

36

USB Hucopyb nets

nets

USB EXTA nets (Right USB port)

USB EXTB nets (Left USB port)

SYNC VASTER=CLEAN J41

SYNC DATE=11/13/201

TTTLE

PCH Constraints 1

d} Appl e I nc.
®
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LPC Bus Constraints

SOURCE: Cal pel | a

Pl at f or m Desi

gn CGuide for

| bex Peak M (DG 398905-398905_v1.5),

Section 3.15

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’@#"
LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_LPC_45S * =45_OHM SE =45_0OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
LPC * =3x_DI ELECTRI C >
CLK_LPC * =4x_DI ELECTRI C 2

SOURCE: Cal pel | a

Pl at f or m Desi

gn CGuide for

| bex Peak M (DG 398905-398905_v1.5),

Section 3.15

SMBus Interface Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_45S R 50S | TOP, BOTTOM | =50_CHM SE =50_OHM SE =50_OHM SE =50_OHM SE o
SMB_45S R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT

SVB * =2x_DI ELECTRI C 2

HD Audi o Interface Constraints
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
HDA_455 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT

HDA * =2x_DI ELECTRI C P

Di spl ayPort

SI O Signal 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 45S . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
CLK_SLOW * =4x_DI ELECTRI C >
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI _45S * =45_0OHM SE =45_0OHM SE =45_0OHM SE =45_0OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
SsPI * =4x_DI ELECTRI C 2
XDP Constraints
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
PCH_45S . =45_OHM_SE =45_OHM_SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
PCH_I TP * =2: 1_SPACI NG 2

System Cl ock Si gnal

Constrai nts

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’@#’{
DP_80D * =80_OHMLDI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
DP_2DP * =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C o
DP_20THERHS * =4x_DI ELECTRI C 2 DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER

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’@#’{
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o

CLK_SLOW * =2x_DI ELECTRI C I
CLK_25M * =5x_DI ELECTRI C ? o NOTE: 25MHz system cl ocks very sensitive to noise.

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O>—LkC AD L PC 45S LPC LPC AD<3..0> 1
[O—LPC_ERAME | L PC 45S LPC LPC FRAME L 14
[ L PC 45S LPC LPCPLUS RESET L 18
[OO—LBC aKaim QK 1PC 455 | AK 1PC LPC ClLK24M SMC 17
[ QK 1PC 455 | A K 1PC LPC CLK24M SMC R 12
[O>—LPC aKaam QK I1PC 455 | A K 1PC LPC CLK24M LPCPLUS v
= QK I1PC 455 | A K 1PC LPC CLK24M LPCPLUS R 12
[O—SMUS PCH OK | SVB 455 R 509 SVB SMBUS_PCH CLK 1
[ SMBUS POH DATA | SMB 455 R 509 SMB SMBUS PCH DATA 1

. PCH 0 | SMB 458 R 508 SMB SM._PCH 0_CLK 1

, PCH 0_| | sMB_455 R 509 SvE SML_PCH 0_DATA »

| SVB 455 R509 sMB | 1 14

. SMC 1_S0_ SMB_45S R 508 SMB SMBUS_SMC 1_SO0_SDA ;;
OO—HA BT aK HDA 45S HDA HDA BIT_CLK 12
[ HDA 45S HDA HDA BIT CLK R 13
[—HDA_SYNC HDA 45S HDA HDA_SYNC N
[ HDA_45S HDA HDA_SYNC R 13
[ HDARST | HDA 45S HDA HDA RST R L 2
O HDA_45S HDA HDA RST L 12
[O—HPA SDIND HDA 45S HDA HDA_SDI NO 2
[—HDA_SsDaT HDA_45S HDA HDA_SDOUT 2
= HDA_45S HDA HDA _SDOUT_R 12
[O—BMsls aK QK SION45S| A K SILOW PM CLK32K_SUSCLK R 13
= K SION45S | A K SILow SMC_CLK32K as
[O>—SBLaK SPl_45S [S= SPI_CLK R 1
[ SPl_45S SPI SPI _CLK aa
[O—SBL_ Ml SPl_45S [S= SPI_MOSI _R 1
[ SPl_45S SPI SPI _MOSI aa
[O>—SPL_Ms0 SPl_45S SPI SPI _M SO 14
[ SPl_45S SPI SPI_M SO R aa
Co—SBLCs0 SPl_45S [S= SPI_CSO_R L 1
= SPL_45S SPI SPI _CS0_L aa
[ SPl_45S SP| SPI _SMC CLK s
[ SPl_45S SP| SPI _SMC _MOSI s
= SPl_45S SP| SPI _SMC M SO s
[ SPl_45S SP| SPI_SMC CS L s
[ SPl_45S SPI SPI_MB_CLK aa
[ SPL_45S SPl SPI _M.B_MOSI 44
[ SPl_45S SPI SPI_M.B M SO I
O SPl_45S SPl SPIL_MB CS L a4
[O—BOE AR R2D PCl E_80D paE pcH TX | PCLE AP _R2D P 20
[O—BCOLE AP RD PCl E_80D paE pcH 1X | PCIE AP R2D N 20
[ PCl E_80D paE pcH TX | PCLE AP R2D C P 14
[ PCl E_80D paE pcH TX | PCLE AP R2D C N 14
[O—BCLE AP 2R PCI E_80D paE pcH RX | PCI E_AP_D2R P 14
[—BOLE AP 2R PCl E_80D paE pcH RX | PCILE AP _D2R N 1
[—BOE QKIOOM AP K POE 80D| QK POE PCl E_ CLK100M AP_P 12
[—BOLE QL KI0OM AP K PCOE 80D| QK POE PCl E_ CLK100M AP_N 12
[ BOE TBT_R2D PCl E_80D paE pcH TX | PCLE TBT_R2D P<3.. 0> 25
[O—BQLE IBL RD PCl E_80D paE pcH X | PCIE TBT R2D N<3. . 0> 25
[ PCl E_80D paE pcH X | PCLE TBT_R2D C P<3..0> .,
= PCl E_80D paE pcH TX | PCIE _TBT_R2D C N<3..0>
[O—BOLE TBL 2R PCl E_80D paE pcH RX | PCILE TBT_D2R P<3..0> "
[—BCOLE T8I 2R PCl E_80D paE pcH RX | PCILE TBT _D2R N<3.. 0> 14
[ PCl E_80D paE pcH RX | PCIE_TBT _D2R C P<3..0>
[ PGl E_80D paE pcH RX | PCIE TBT _D2R C N<3..0>
[O—BCQLE_CLKI00M TET K POE 80D| QK POE PCl E_ CLK100M TBT P 12
[—BCQLE_CLKI00M TBET K PCOE 80D| QK PAE PCl E_ CLK100M TBT_N 12
[ K POE 80D| QK POE PEG CLK100M P
[ K PCOE 80D| QK PAE PEG CLK100M N
—XR_10l PCH 45S PCH | TP XDP_PCH_TDI 12
[O>—XD2_1D0 PCH 45S PCH | TP XDP_PCH TDO B
[O—X2_ M6 PCH 45S PCH | TP XDP_PCH TMS o)
[OO—XDR_IX PCH 45S PCH | TP XDP_PCH_TCK 12
[O—BQE CAM PGl E_80D pa £ pcH TX | PCI E CAMERA R2D P
[O—BAE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D N
[ PCl E_80D paE pcH 1X | PO E _CAMERA R2D C P
[ PCl E_80D paE pcH TX | PO E _CAMVERA R2D C N
[O—POE cam PCI E_80D pa £ poH Rx | PCI E_ CAVERA D2R P
[O>—BQE CAM PGl E_80D pa £ poH Rx | PCI E CAVERA D2R N
[ PCl E_80D paE pcH rRX | PCILE_CAMERA D2R C P
= PCl E_80D paE pcH Rx | PCI E_CAMERA _D2R_C N
[—BPOLE_CLK100M CAM K PCOE 80D| QK PAE PCl E_ CL KI00M CANMVERA P
[—BPOLE_CLK100M CAM K POE 80D| QK POE PCl E_ CL KI00M CAMVERA N
[ K PCOE 80D| GK POE PCl E CLK1I00M CAMERA C P
[ K PCOE 80D| QK POE PCl E_ CLK1I00M CAMERA C N

35 44 62

35 44 62

59

62

19

19

38 54

38 54

a1 a2

a1 a2

Cl ock Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CO—SYSQLK (L K32K RIC K SIONA5S | A K SIow SYSCLK_CLK32K _RTCX1

[CO—SYSCLK CLK25M SB CLK 25M 45S | A K 25M SYSCLK CLK25M CANMERA

[ ClK 25M 455 | A K 25M CLK25M CAM CLKP

[ CLK 25M 455 | A K 25M CLK25M CAM XTALP_R

= ClK 25M 45S | A K 25M G K25M CAM XTALP

[ CLK 25M 455 | A K 25M CLK25M CAM XTALN

[ CLK 25M 45S | A K 25M CLK25M CAM CLKN

[CO—SYSQLK (L K25M TBT CLK 25M 45S | A K 25M SYSCLK_CLK25M TBT

[ CLK 25M 45S | A K 25M SYSCLK _CLK25M TBT_R

[CO—SYSQLK (L K25M XTAL CLK 25M 45S | A K 25M SYSCLK_CLK25M X1

[ CLK 25M 45S | A K 25M SYSCLK_CLK25M X2

[ CLK 25M 45S | A K 25M SYSCLK_CLK25M X2_R

[ CLK 25M 45S | G K 25M SDCLK CLK25M X2

[ CLK 25M 45S | A K 25M SDCLK_CLK25M X2_R

[ CLK 25M 45S | A K 25M SDSCLK_CLK25M X1
SYNC NMASTE 43 M_B SYNC DAT!
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:" ELECTRI CAL RAI NT SET P"'YS' CAI\II_Er_;:’ZEI '\G
MEM 40S * =40_oHM SE | =40_OHM SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM SE I\/EMiA Ko — VEM 70D VEM LK VEM A CLK P<0>
I > o — = — == 7 20 24
MEM 50S * =50_oM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE MM A G KO MEM 70D MEM Cl K = ﬁ v_g <8; 720 24
NEM_70D * —70_aon /| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM_ DI FF |=70_OHM DI FF OO MEMACKL MEM 70D MEM CLK EVFA—CLR—RNET T
MEM 73D * =73_oam Dl FF| =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF |=73_OHM DI FF D: MEM A CTRL. MEM 40S MEM CTRIL. = ﬁ_ CS Eéi .. 0> 720 21 24
MEM A CTRL MEM 40S | VNEM CTRL = 72021 2 01
g MEM A_CKEQ MEM 40S | MEM CMVD EMCA CKE<1.. 0> 720 24
. > MEM A CKE1 MEM 40S | MEM CMVD EMCA_CKE<3. . 2> 7o 2
SpaCI ng Rul e Set s > _MEM A CMVDO MEM 40S | NEM CMD EM™A"CAA<9. . 0> 7202 0 D
> MEM A CMVDL MEM 40S | VNEM CVD EMCA__CAB<9. . 0> 72120 61
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ I\/EM_A_II) BYTEQ '\/EM_40% '\/EM_A_DATA_O - A L 7 .. 0> Ve
VEM_DATA2SELF * =2x_DI ELECTRI C ? D': MEM A DQ BYTE1 | MEM 40S [ NEM A DATA 1 EMCA_DOX15. . 8> -
" - === o—MEM A DQ BYTE2 [ NEM 40S MVEM A_DATA_2 EMCA D23, . 16> 7o
NVEM DATAZOTHERVEM =8x_DI ELECTRI G 2 o—MEM A DQ BYTE3 | MEM 40S MEM A DATA 3 EMCA 31..24> T e
MEM DQS20/NDATA * =3x_DI ELECTRI C| ? >—MEM A DQ BYTE4 [ MFM 40S | MEM A DATA 4 = ﬁ_ % . 32> e
- = > MEM A DQ BYTES [ MEM 40S | NEM A DATA 5 = .. > .
MEM_ VD2 VD * =3x_DI ELECTR G 7 > MEM A DQ BYTEG [ MEM 40S | NEM A DATA 6 EM_A 5.. > -
MEM_CMD2CTRL * =3x_DI ELECTRI C| ? >—MEM A DQ BYTE7 [ NEM 40S MEM A DATA 7 = ﬁ EG 0 > -
= — L A_DOSO L LA DOS O EM-A— <0>
MEM CTRL2CTRL * =3x_DI ELECTR G ? DD ﬁm_ﬁ_ooso ﬁ%gg ﬁm_ﬁ_oos_g EMCA_DO) 0>
MEM_CLK2CLK * =6x_DI ELECTRI C| ? MM A DQOS1 MEM 70D MEM A DOS. 1 = ﬁ D) -’<%> 7o
— = S— LA _DOS L LA DOS_ = >
onzovener | [ bEECR Y Smtane —uugon jewane | WVENA-RRERELS —
MEM_2PWR * =2x_DI ELECTRI C| 10000 MM A DQS2 MEM 70D MEM A DQS. 2 = ﬁ i J<2; -
VEVL2GD |+ |x breLeciA Gl 10000 SMeuanes e oo e atos s | VEMA - g
MEM _20THER * =6x_DI ELECTRI C| 2 o> MEM A D54 MEM 70D MEM A DCQS_ 4 = ﬁ i P< ; -
. > MEM A DOs4 MEM 70D | MEM A DQS 4 = Lo
——MEM A_DOS5 VEM 70D MEM A DQS 5 EMCA P<5>
Menor y to Power SpaCI ng _ > MEM A DQS5 MEM 70D | NEM A DQS_5 EM-A DO 5>
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CAL_RULE_SET [— NVEM A_DQS6 NVEM 70D MEM A _DCS 6 - ﬁ i: J<g; 7 21 61
NEM_PVIR VEM * . NEM 2PVR NEM 70D |VEM TERM| MEM 73D oo VEMADXEe MEM 70D MEMLA DB B EM- AR P<7> e
MEM_PWR * * DEFAULT MEM 40S |MEM TERM| MEM 50S D': MEM A DQS7 MEM 70D | MEM A DQS 7 EM_A_ DO 7> e
1 MEM B_C1 KO MEM 70D MEM CLK VEM B CLK P<0> 7222 C
Menor y to G\D SpaCI ng‘ __ g MEM B_Cl KO MEM 70D | NEM CL K = K_N<O> 722 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [— MEM B Cl K1 NVEM 70D NVEM ClI K - D v_<<: <%; 723 24
— > MEMB aKl MEM 70D | MEM CI K EM B Cl 7232
G\D VEM * MEM_2GND > MEM B CTRL MEM 40S | VEM CTRL = CS T<1..0> 72023 20
. . > MEM B CIRL MEM 40S | VNEM CTRL EM B <0> Rp——
Menory Bus Spaci ng Group Assi gnnents = MEM B_CKEO NEM40S | VEMC QD EMTB-CRE<1. . 0>
— — MM B CKE1 MEM 40S MEM CMVD EM B CKE<3. . 2> 7232
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁmLFﬁ??» NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI ngULl}E_HSI:‘.r' I\/EM_B_CMJ) I\/EM_ 40S I\/EM_CND = B CAA<V B > 2 22 20 61
MEM A DQS_0 |MEM A DATA 0 * VEM_DQS20/NDATA MEM_ A DQS_0 = 3 MEM _20THER D': MEM B CMVD1 MEM 40S MEM CVD EM B C)éB;v. 0>> R
EVLA D05 1 [VEM A DATA 1|+ |venocomons| | VEMA G 1] e somrer -MeMe to e faewaos | uew s oarao | WENTERG - 05 g
MEM A_DQS_2 |[MEM A_DATA 2 * MEM_DQS20/NDATA MEM A_DQS_2 * * MEM 20THER™ >—MEM B DQ BYTE2 [ NEM 40S MEM B DATA 2 = = % . %2> e
EM B 31. . > e
MEM A_DQS_3 |[MEM A_DATA_3 * MEM_DQS20/NDATA MEM A_DQS_3 * * MEM_20THER = ﬁm-g-% Sﬁg ﬁm-jgz ﬁm-g—xlﬁ—j = 30 375
LB L 1B EM B 39. .3 R
MEM A DQS_4 |MEM A _DATA 4 * MEM DQS2OMRDATA MEM_A_DQS_4 * * MEM_20THER ——MEM B_DQ BYTE5 | MEM 40S MEM B DATA_ 5 = g . > e
EM B .. >
MEM A DQS 5 |VMEM A DATA 5| * VEM_DQS20MDATA| | MEMLA_DQS 5 * * MVEM 20THER o MEMB_DO BYTES 4 MM A0S MEMB_DFTAS EVE 83 TEs
MEM A DQS_6 |MEM A _DATA_6 * VEM_DQS20/NDATA MEM A DQS_6 * * MEM 20THER D: MVEM B DQSO MEM 70D MEM B DQS_0 EM B <8; 7 e
MEM A DQS_7 |VMEM A DATA 7|  * NVEM_DQS2OMDATA| | MEMLA_DQS_7 * * MEM 20THER oo VEMB_DXs0 NEM 70D MEM.B_DXR_0 EVE i Bt v
MEM B_DQS_0 |MEM B_DATA 0O * VEM_DQS20/NDATA MEM B_DQS_0 * * MEM 20THER D': MEM B DQS1 MEM 70D MEM B DQS 1 EM B DQO) 1> 7 e
< < < MM B DQOS2 MVEM 70D MEM B DQS 2 EM B DS P<2>
MEM B_DQS_1 |[MEM B_DATA_1 MEM_DQS20/NDATA MEM B_DQS 1 MEM_20THER NVEM B DORo VEM 70D VM B DCE o = S e
MEM B_DQS_2 |MEM B_DATA_2 * VEM DQS2OANDATA MEM B_DQS_2 * * MEM _20THER™ D: MEM B DQS3 MEM 70D MEM B DQS_3 EM B DO) -’<\,; -
MEM B_DQS_3 |MEM B_DATA_3 * VEM_DQS20/NDATA MEM B_DQS_3 * * MEM 20THER = ﬁm-g—m'jan ﬁm-;gg ﬁm-g—mm};—j =y i =} e D> i
MEM B_DQS_4 |MEM B_DATA 4 * VEM_DQS20/NDATA MEM B_DQS_4 * * MEM 20THER D: MEM B DQS4 MEM 70D MEM B DQS_ 4 EM B i = ; -
MEM B _DQS 5 |VEM B_DATA 5|  * VEM_DQS20MDATA| | MEM B_DQS 5 * * MEM 20THER OO MEMLB_DXES MEM_ 70D MEMLB_DXOS5 EMB— DO £ e
MEM B_DQS_6 |MEM B_DATA 6 * MEM_DQS20/NDATA MEM B_DQS_6 * * MEM 20THER D: MEM B DQS6 MEM 70D MEM B DQS 6 EM B i -’<g; 70361
MEM B _DQS_7 |VEM B_DATA 7|  * VEM DQS2OMDATA| | MEM_B_DQS_7 * * MEM 20THER O MEM.B_DoRa MEM_ 70D MEM.B_DXS_6 EM B IXE—P<7> P
. |MEM_A_DATA O * * MEM_20THER D: MEM B_DQS7 MEM 70D | NEM B DQS 7 EM B DO 7> 7o
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI mﬁmLFﬁ?é» |VEM_ A_DAT A_l * * |\/EM_2 OTHER
* * —SANVE m
MEM > _DATA_ — MEM_DATA2SEL F NMVEM_A DATA 2 * K MEM _20THER NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET o v -
NEM A_DATA_3 * * MEM 20THER | |MEM A _DATA O|MEM * DATA *|  + NEM_ 20THERVEM = NEM EVE OV6—33 VEM VREFCA A —i#r»==v
MEM_A_DATA_4 * * MEM 20THER | [MEM_A_DATA 1|MEM * _DATA_* * MEM_20THERVEM Dl: NEM PVR O ¥: b: = \\;1 :—D(fé 1819 20 21
MEM_A_DATA_5 * * MEM 20THER | [MEM_A_DATA 2|NMEM * _DATA_* * MEM_20THERVEM | = ﬁm—p\m“ R OV6 53 = V: :—D(f;‘:B 10022 29
= L O0V6_S3_ IVEI El 1010 22 20
NET_SPACI NG TYPEL | NET_SPACING_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM_A DATA 6 * * MEM 20THER MEM_A DATA 3|MEM * _DATA * * MEM_20THERVEM
MEM * _DATA_* MEM_* * vem patazorHeRveM| | VEMLA_DATA_7 * * MEM 20THER | [MEM_A_DATA_4|NMEM * _DATA_* * MEM_20THERVEM |
== MEM B_DATA 0 * * MEM 20THER MEM A DATA 5|NMEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG_RULE_SET — — — — R — — — — — — —
S * * > > "
VEM OVD VEM OVD " NEML VD25 MEM B_DATA_1 IVEM_ZOT‘HI‘EI? MEM_A_DATA_6|NEM * _DATA NEM_20THERVEM
ki " m * > "
VEM OVD VEM CTRL " prypp—— MEM B_DATA_2 IVEM_ZOT‘HI‘EI? MEM_A_DATA_7|NEM * _DATA NEM_20THERVEM
VbReTR " m * > "
VEM CTRL VEM CTRL " Py p———— MEM _B_DATA_3 IVEM_ZOT‘HI‘EI? MEM_B_DATA_O|NEM * _DATA NEM_20THERVEM
MEM B_DATA_4 * * MEM_20THER MEM B_DATA_1|NMEM * _DATA * * NEM 20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2|MEM * _DATA * * MEM 20THERVEM SY’\C” !\ﬁSTERECHI NNAREXS S DA E00, 0 201
MEM _CLK MEM _CLK * MEM CLK2CLK| |MEM B_DATA 6 * * MEM 20THER | [MEM B_DATA 3|MEM * _DATA * * MEM 20THERVEM | Menor Yy Constraints
I MEM B_DATA 7 * * MEM 20THER MEM B_DATA_4|NMEM * _DATA * * MEM 20THERVEM
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁmLFﬁ??» NEM_CMVD - - NEM 2 OTHER MEM B_DATA 5|NVEM *_DATA * - NEM 20THERNEM o Appl e I nc. —
* > * — ——
VEM. VEM. NEM 20THERVEM MEM_CTRL * * MEM 20THER | |MEM B_DATA 6|VEM *_DATA * * NEM_ 20THERVEM ———————————
MEM CLK * * MEM 20THER MEM B DATA 7|MEM * DATA * * NEM720THERN‘Eh./'|> THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
— — — — — — FhE POBLOSOR AGREES TO THE, FOLLOW NG
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Thunder bol t/ DP Net

Properties

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
TBT_SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o
TBT_SPI * =2x_DI ELECTRI C I
Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
TBTDP_80D * E80_OHM DI FH  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRuLéiéE.f4 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM| =10x_DI ELECTRI C 2
TBTDP_RX TBTDP_TX * TBTDP_TX2RX | | TBTDP_20THERHS | TOP, BOTTOM| =10x_DI ELECTRI C 2
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER | TOP, BOTTOM| =6x_Di ELECTRI C 2
TBTDP_RX *_TX * TBTDP_20THERHS
TBTDP_TX *_RX * TBTDP_20TI HERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ViEI G—rr »
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX * =4x_DI ELECTRI C 2
TBTDP_TX * * TBTDP_20THER TBTDP_RX2RX * =4x_DI ELECTRI C 2
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DI ELECTRI C 2

TBTDP_2C0THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

25 28

25 28

25 28

25 28

25 28

25 28

2> &

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O IBLARD TBIDP_ 80D TBIDP_TX TBT_A R2D C P<1..0>
O IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C N<1.. 0>
[ TRIDP_80D TBIDP_TX TBT_A R2D P<1..0>
[ TBIDP_80D TBIDP_TX TBT_A R2D N<1..0>
OB TIBTPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1>
O—DE_IBIPA M1 DP_80D DP_TX DP_TBTPA M._C N<i1>
O D2 IBIPAMS DP_80D DP_TX DP_TBTPA M._C P<3>
O—D2_IBIPA M3 DP_80D DP_TX DP_TBTPA M._C N<3>
[— DP_80D DP_TX DP_TBTPA M._P<3..1: 2>
[— DP_80D DP_TX DP_TBTPA M._N<3..1: 2>
[— DP_80D DP_TX DP_A LSX M_P<1>
[— DP_80D DP_TX DP_A LSX M._N<1>
i TRIDP_80D TBIDP_RX TBT_A D2R C P<1..0>
= TBIDP_80D TBIDP_RX TBT_A D2R C N<i1..0>
O IBLA 2RI TBIDP_ 80D TBIDP_RX TBT_A D2R P<1>
O IBL A 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1>
O—IBL A 2RO TBIDP_ 80D TBIDP_RX TBT_A_D2R _P<0>
[O—IBLA R0 TBIDP_ 80D TBIDP_RX TBT_A D2R N<O>
O IBLA AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P
O IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C N
[ DP_80D DP_AUX DP_TBTPA AUXCH P
D DP_80D DP_AUX DP_TBTPA AUXCH N
= DP_80D DP_AUX DP_A AUXCH DDC P
= DP_80D DP_AUX DP_A_AUXCH DDC N
[— TBIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC P
[ TBIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC N
O—IBLE RD TBIDP_ 80D TBIDP_TX TBT B R2D C P<1..0>
OO IELB RD TBIDP_80D. TIBIDP_TX TBT B R2D C N<1.. 0>
[— TRIDP_80D TIBIDP_TX TBT B R2D P<1..0>
[— TRIDP_80D TIBIDP_TX TBT_ B R2D N<1..0>
O DP_IBTPE M DP_80D DP_TX NC DP_TBTPB M._CP<3. . 1:
O IBIPE M DP_80D DP_TX NC DP_TBTPB M._CN<3..1: 2> e
[ DP_80D DP_TX DP_TBTPB M._P<3..1: 2>
= DP_80D DP_TX DP_TBTPB_M.__N<3..1: 2>
[— DP_80D DP_TX DP_B LSX M_P<1>
f— DP_80D DP_TX DP_B LSX M._N<1>
i TRIDP_80D TBIDP_RX TBT B D2R C P<1..0>
[ TRIDP_80D TBIDP_RX TBT B D2R C N<1..0>
OO IBLE 2R TBIDP_80D. TBIDP_RX TBT_B D2R P<1..0>
[ IBLE 2R TBIDP_ 80D TBIDP_RX TBT_B D2R N<1..0>
O IBL_B_AUXCH DP_80D DP_AUX NC DP_TBTPB_AUXCH CP
O IBL B AUXCH DP_80D DP_AUX NC DP_TBTPB _AUXCH CN
[ DP_80D DP_AUX DP_TBTPB_AUXCH P
i DP_80D DP_AUX DP_TBTPB_AUXCH N
= DP_80D DP_AUX DP_B_AUXCH DDC P
[ DP_80D DP_AUX DP_B_AUXCH DDC N
[ TBIDP_80D TBIDP_RX TBT_B _D2R1_AUXDDC P
[— TBIDP_80D TBIDP_RX TBT_B D2R1_AUXDDC N
Thunderbolt 1C Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DP_80D DP_TX DP_TBTSRC M._C P<3..0>
[ DP_80D DP_TX DP_TBTSRC M._C N<3..0>
i DP_80D DP_AUX DP_TBTSRC AUXCH C P
[— DP_80D DP_AUX DP_TBTSRC AUXCH C N
O—IBLSPL_aK TBT_SPI_45S | TBT_SPI TBT_SPI _CLK

_SPI_ TBT SPI_45S | TBT SPI TBT_SPI _MOSI
CO—IBL_SPL_MSO TBT SPI_45S | TBT SPI TBT_SPI _M SO
O IBLSPL CS | TBT SPI_45S | TBT SPI TBT_SPI_CS L

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in
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MPI Interface Constraints

Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
M PI_85D * =85_CHMLDI FF =85_CHM_DI FF =85_CHM_DI FF =85_OHM_DI FF =85_OHM_DI FF =85_OHM_DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG

M Pl _20THER * =4X_DI ELECTRI C M Pl _20THER TOP, BOTTOM =6X_DI ELECTRI C ?
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C ?
M Pl CLK_20THER * =7X_Dl ELECTRI C ? M Pl CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ?

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

M Pl _DATA * * M Pl _20THER
M Pl _DATA CLK_M PI * MPI_2C0LK
CLK_M PI * * M Pl CLK_20THER

Menory Bus 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
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
S2_MEM 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

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_DQS2OWNDATA * =2x_DI ELECTRI C| ? S2_DQS20WNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CMVD2CMVD * =2x_DI ELECTRI C ? S2_CMD2CMD | ToP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNMD2CTRL * =2x_DI ELECTRI C| ? S2_CNMD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_Dl ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C P 2
S2_20THERVEM * =4x_Dl ELECTRI C| ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C 2?2
S2MEM 2PWR * =2x_DI ELECTRI C| ? S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2MEM 2GND * =2x_DI ELECTRI C| 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 20THER * =6x_DI ELECTRI C| 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2?2

Menory

Bus Spaci ng G- oup Assi gnnents

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_MEM 85D S2 MEM O K NVEM CAM CLK P a1 2
O—S2 MM AK S2_MEM 85D S2_MEM QLK VEM CAM CLK_N a1 2
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM _CKE a1 2
[CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L 3 a2
™ S2_NEM 45S S2_MEM CTRI NVEM CAM ODT 32
S2_NEM CMD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L a1 2
>—S2_ MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L a1 2
O—S2_MEM QVD S2_NEM 45S S2_NEM CVD MEM CAM VE L 3 a2
OS2 MEM D S2_NEM 45S S2_NEM CMD VEM CAM BA<0O> a1 2
OS2 MEM D S2_NMEM 45S S2_MEM CMD MEM CAM BA<1> a1 32
OS2 MEM QD S2_NEM 45S S2_NEM CVD VEM CAM BA<2> a1 2
>—S2_MEM DQS0 S2_NEM 85D S2_VEM DQS0 MEM CAM DQS P<0> a1 a2
CO—S2_MEM DQS0 S2_NEM 85D S2_MEM DQSO NVEM CAM DOS N<O> a1 a2
S2_NEM DQS1 S2_NEM 85D S2_MEM DQS1 VEM CAM DQS_P<1> a1 2
[ —S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> a1 2
[ S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DivkO> a1 2
S2 MEM DATA 1 S2_NEM 45S S2_MEM DATAI1 NVEM CAM Divkl> a1 2
S22 MEM A S2_NEM 45S S2_NEM CVD NMVEM CAM A<14.. 0> a1 2
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7..0> a1 2
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 32
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P a1 32
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N a1 2
[ M Pl _85D M Pl _DATA M Pl _DATA _CONN_P 32 62
= M Pl_85D M Pl _DATA M Pl _DATA CONN_N 32 62
> MPLaK s M Pl_85D K MPI MPl_CKP a1 2
> MPL_aK s M Pl_85D K MPI M Pl _CLK N 3 a2
] M Pl_85D K MPI M Pl _CLK CONN_P 32 62
By M Pl_85D K MPI M Pl _CLK _CONN_N 32 62
S2_NEM PR PP1V35_CAM a1 a2
o S2_NEM PR PPOV675_CAM VREF a1 3
[ S2_NEM PR PPOV675_MEM CAM VREFCA .
™ S2_MEM PUR PPOV675_MEM CAM VREFDQ 2.

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE
S2_MEM DATA* * * S2VEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM _CLK * * S2MEM 20THER
S2_MEM DATA* =SAME * S2_DATA2SELF -
= vevow [ s veion <omas|] Menory to Power Spacing
52 ’\/EM C'\/D 52 ’\/EM CTRI_ * s2 C'VDZCTRL - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM PVR | S2_MEM* - S2lEM 2PVR.
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM_PVR BErAUisT

Menory

to G\D Spa

ci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND
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PHYSI CAL_RULE_SET LAYER ALLONROUTE | 1 i MUM LI NE W DTH | M NMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 01w
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MW =STANDARD 0.1 MW 01w

SMC SMBus Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SMBUS_SMC 0_S0_SCl SMB_45S R 50 B SMBUS_SMC 0_SO_SCL 35 3858
. SMC QSO . | SMB 455 R 50 MR SMBUS_SMC 0_SO_SDA 35 38 58
- 1.S0_sal SMB_45S R 50 NB. SMBUS_SMC 1_S0_SCL 14 32 35 38 41 42 62 67
. SMC_1_S0_ | SMB 455 R 50S | SMVB SMBUS_SMC_1_S0_SDA 14 32 35 38 41 42 62 67
L SMC 2_S3_ SOl SMB_45S R 50 NB. SMBUS_SMC 2_S3_SCL 35 38 59 63
L SMC 2_S3 | SMB_45S R 50S | SMB SMBUS_SMC 2_S3_SDA 35 38 59 63
. SMC_3_Sal SMB_45S R 50 NB. SMBUS_SMC_3_SCL 34 35 38 42 62
L SMC3_SDA SMB_45S R 50 NB. SMBUS_SMC 3_SDA 34 35 38 42 62
CO—SMBUS SMC B G3 SO SMB_45S R 50 NB. SMBUS_SMC 5_G3_SCL 35 38 46 48 62
CO—SMBUS SMC 5 G3SDA SMB_45S R 50 MR SMBUS_SMC 5_G3_SDA 35 38 46 48 62
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SENSE_DI EEPAIR CHGR CSI _P a8
[O—SENSE_DI EEPAIR 2TOI_DI EEPAIR CHGR CSI _N P
D 2TOI_DI EEPAIR CHGR CSI _R P .
[ 2TOI_DI EEPAIR CHGR CSI _R N P
[ —SENSE_DI EEPAIR 2TOl_DI EEPAIR CHGR CSO P a8
CO—SENSE_DI EEPAIR 2TOI_DI EEPAIR CHGR CSO N P
= 2TOI_DI EEPAIR CHGR CSO R P a1 48
[ 2TOI_DI EEPAIR CHGR CSO R N a1 48
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4

3

J11/J13 Specific Net

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 NEQ(‘@#‘
SENSE_1TOL_45S * =1TaL_DIFFPAIR|  =45_OHM SE =45_0OHM SE =45_OHM SE =1TOL_DIFFPAIR | =1TOL DI FFPAIR
SENSE_1TOL_P2MM * ~1TOL_DI FFPAI R 0.200 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR |
THERM 1TOL_45S * =1TOL_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPKR_DI FFPAI R * =1TOL_DI FFPAI R 0.300 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

SENSE * =2: 1_SPACI NG > cPU_cow aD * aD_P2MM
THERM * =2: 1_SPACI NG > CPU_VCCSENSE oD * oD P2W
AUDI O * =2: 1_SPACI NG >

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

SPACI NG_RULE_SET LAYER GN\D CLK_PCI E * m07WW

Jexe) * =STANDARD 2 ao PCl E* * G\D_P2W

aD SATA* * aD_P2MM

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o o UsE* . G\IJ,PZW —

GND_P2MV * 0.20 MM 10000 ao Lvps . D2
PVWR_P2MM * 0.20 WM 10000 SB_PO/ER GKPAE - PR P2MM
SB_POVER SATA* * PVWR_P2MV

SB_POVER SATA* * PWR P2MWM

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE
PHYSI CAL SPACI NG

[O—SENSE DI EEPAIR

THERM 1TO1_45S | THERM

Properties

I NLET_THVBNS_D1_P

[O—SENSE DI EEPAIR

THERM 1TO1_45S | THERM

I NLET_THVBNS_D1_N

EEPAIL R

THERM 1TO1_459  THERM

TBTTHVENS D2

EEPAIL R

THERM 1TO1_459  THERM

TBTTHVENS D2

EEPAIL R

THERM 1TO1_459  THERM

TBTTHVENS D2

EEPAIL R

THERM 1TO1_459  THERM

zduvlpslps)
Z|0

TBTTHVENS D2

EEPAIL R

THERM 1TO1_459  THERM

TBT_M_BBOT_THVSNS_P

EEPAIL R

THERM 1TO1_459  THERM

TBT_M_BBOT_THMSNS N

EEPAIL R

THERM 1TO1_459  THERM

M_BBOT_THVBNS_D3_P

PRRERRERER

EEPAIL R

THERM 1TO1_459  THERM

M_BBOT_THVBNS_D3_N

EEPAIL R

SENSE_1TO1_459 SENSE

TBDTHVENS_D2

Dl
DI FEPAL R

SENSE_1TOI_459 SENSE

TBDTHVENS D2

DI FEPAL R

SENSE_1TOI_459 SENSE

CPUTHVENS D2

DI FEPAI R

SENSE_1TOI_459 SENSE

P
N
P
N

CPUTHVENS D2

DI FEPAI R

SENSE_1TOl_P2MM SENSE

CPUVCCI OS0_CS N

SENSE_1TOl_P2MM SENSE

CPUVCCI OS0_CS P

EEPAIL R

SENSE_1TOl_P2MM SENSE

CPUVR | SNS1

EEPAIL R

SENSE_1TOl_P2MM SENSE

CPUVR | SNS1

EEPAIL R

SENSE_1TO1_459 SENSE

CPUVR_| SNS2

EEPAIL R

SENSE_1TOl_459 SENSE

CPUVR | SNS2

SENSE_1TOl_P2MM SENSE

CPUVR _| SNS1

SENSE_1TOl_P2MM SENSE

ZIT [Z[0Z|0

R
CPUVR | SNS1 R

SENSE_1TO1_459 SENSE

CPUVR | SUM R P

SENSE_1TO1_459 SENSE

CPUVR | SUM R N

CD—SENSE
[O—SENSE_|
CO—SENSE
[CO—SENSE
CO—SENSE
CO—SENSE
[CO—SENSE_
CO—SENSE
[CO—SENSE |
[CO—SENSE|
[—SENSE |
[CO—SENSE
CO—SENSE
[CO—SENSE_DI EEPAI R
CO—SENSE
[CO—SENSE
[O—SENSE_|
CO—SENSE
[ —

[ —

=

[ m—
[CO—SENSE_
CO—SENSE
[CO—SENSE
[O—SENSE_|
CD—SENSE
[O—SENSE_|
CO—SENSE
[CO—SENSE

DI FEPAI R SENSE_1TOl _P2MM SENSE | SNS_CPUDDR P
DI FEPAI R SENSE_1TOl _P2MM SENSE | SNS_CPUDDR N
DI FEPAI R SENSE_1TOl 459 SENSE | SNS_P3V3S5_N
DI FEPAI R SENSE_1TOl 459 SENSE | SNS_P3V3S5_P
DI FEPAI R SENSE_1TOl 459 SENSE | SNS_3Vv3_S0_P
DI FEPAI R SENSE_1TOl 459 SENSE I SNS_3Vv3_S0_N
DI FEPAI R SENSE_1TOl 459 SENSE | SNS_CAMERA P
DI FEPAI R SENSE_1TOl 459 SENSE | SNS_CAMERA N

DI FEPAL R

SENSE_1TOl_459 SENSE

I SNS P3V3_S0_N

DI FEPAL R

SENSE_1TQl_459 SENSE

I SNS P3V3_S0_P

[>—SENSE_DI EEPAIR

SENSE_1TOl_P2MM SENSE

I SNS 1V05_S0_P

SENSE_1TOl_P2MM SENSE

I SNS_1V05_S0_N

[O—SENSE_DIFEPAIR

SENSE_1TOl_459 SENSE

| SNS_BMON_GAI N_P

[O—SENSE DI FEPAIR
[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_BMON_GAI N_N

SENSE_1TOl_459 SENSE

I SNS _HS COVPUT!

[O—SENSE DI FEPAIR
[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS HS COVPUTH

[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_ HS OTHER N

[—SENSE_DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_HS OTHER P

[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_1V2_S3_N

SENSE_1TO1_459 SENSE

I SNS_1V2_S3_P

[O—SENSE_DIFEPAIR

SENSE_1TO1_459 SENSE

I SNS_AI RPORT_N

[ —SENSE DI FEPAIR
[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

| SNS_AI RPORT_P

[CO—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_SSD_N

[O—SENSE DI FEPAIR

SENSE_1TOl_459 SENSE

| SNS_SSD_P

[ —SENSE_DI FEPAI R

SENSE_1TO1_459 SENSE

I SNS_LCDBKLT_N

SENSE_1TOl_459 SENSE

I SNS_LCDBKLT_P

O —SENSE_DIEEPAIR
[CO—SENSE_DIEEPAIR

SENSE_1TOl_459 SENSE

| SNS_PANEL_N

[O—SENSE_DI EEPAIR

SENSE_1TO1_459 SENSE

I SNS PANEL_P

a2z

a2

- DI FEPAIR SENSE 1TOl 459 SENSE I SNS HS GAIN N
[ —SENSE_DI FEPAIR SENSE _1TOl_ 459 SENSE ISNS HS GAIN P
OO AL DFE 1TOl_DIEEPAIR| AUDIQ SPKRAMP_| NR_P
[O—AWD DIEE 1TOl_DIFFPAIR| AUDI O SPKRAMP_| NR N
D 1TOl DIEEPAIR| AUDI O MAX98300_R P
D 1TOl DIEEPAIR| AUDI O MAX98300_R N
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_P
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N
[ sB powr | PP3V3_S5
D sB_powrr | PP3V3 SO

a\D GN\ND

.||-

11 13 15 16 17 18 28 29 40 52

g
55756 57 58 60 62

60 62 63
13,1213 15 17 18 27 30 31 36

g
37738739 20 41 42743 54" 57
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