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

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

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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DRAM Part s
Schematic / PCB #' s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
PART# QrY| DESCRIPTICN REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI N 33380677 4 | C. SDRAM 38nm 8Gb, LPDOR3- 1600, 178P FBGA 12300, L2400, U2500, U2600 CRI TI CAL DRAM TYPE: HYNI X_4GB_38nm
051-1407 | 1 | SCH M.B, J70 ScH CRITI CAL 33350681 4 | C. SDRAM 38nm 16Gb, LPDDR3- 1600, 178P FBGA 12300, L2400, U2500, U2600 CRI TI CAL DRAMLTYPE: HYNI X_8GB_38nm
820-4668 | 1 | PCBF, M.B, J70 Pca CRITI CAL 33350678 4 | C. SDRAM 38nm 8GD, LPDOR3- 1600, 178P FEGA 12300, U2400, L2500, U2600 CRI TI CAL DRAM TYPE: ELPI DA_4GB_38nm|
685-1351| 1 | PCBA M.B, J70, COMMON PARTS CMPTS M.B_CM\PTS 33350666 4 | C. SDRAM 38nm 16Gb, LPDDR3- 1600, 178P FBGA 12300, U2400, L2500, U2600 CRI TI CAL DRAM_TYPE: ELPI DA_8GB_38nm|
333S0787 4 1 C, SDRAM 29nm 8Gb, LPDDRS- 1600, 178P FBGA 12300, U2400, U2500, U2600 CRI Tl CAL DRAM TYPE: HYNI X_4GB_29nm D
33380785 4 1 C, SDRAM 29nm 16Gb, LPDDR3- 1600, 178P FBGA 12300, U2400, U2500, U2600 CRI Tl CAL DRAM TYPE: HYNI X_8GB_29nm
Mai n BOM Vari ants 33350793 4 | C. SDRAM 25nm 8Gb, LPDOR3- 1600, 178P FBGA 12300, L2400, L2500, U2600 CRI TI CAL DRAM TYPE: ELPI DA_4G8_25nm|
BOM NUVBER BOM NAVE BOM OPTI ONS 33380791 4 1 C, SDRAM 25nm 16Gb, LPDDR3- 1600, 178P FBGA 12300, U2400, U2500, U2600 CRI Tl CAL DRAM TYPE: ELPI DA_8GB_25nm)|
985- 1058 PCBA, M.B, DEV, 170 DEVELOPVENT, 170 DEVEL 33380676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA | U2300, U2400, U2500, U2600 CRI Tl CAL DRAM_TYPE: SAVBUNG 4GB
939- 00046 PCBA, MLB, DEV, J70, CPU_I NT M.B_CMNPTS, ALTERNATE, CPU: SOCKET, Dl;FG HYNI X_4GB_29nm SSD: Y 33350680 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA | U2300, U2400, U2500, U2600 CRI TI CAL DRAM_TYPE: SAVBUNG_8GB
639- 6212 PCBA, MLB, J70, HY_4GB_38nm HDD M.B_CMNPTS, CPU: ULT, DDR3: HYNI X_4GB_38nm SSD: N Pr Ogl‘ amTB.b| e Par t s
639- 6213 PCBA, MLB, J70, EL_4GB_38nm HDD M.B_CMNPTS, CPU: ULT, DDR3: ELPI DA_4GB_38nm SSD: N
639- 6214 PCBA, MLB, J70, HY_4GB_38nm SSD M_B_CMNPTS, ALTERNATE, CPU: ULT, DDR3: HYNI X_4GB_38nm SSD: Y PART# QrY | DESCR PTI ON REFERENCE DES| GNATOR( S) | CRITI CAL BOM CPTI ON -
639- 6215 PCBA, MLB, J70, EL_4GB_38nm SSD M_B_CM\PTS, ALTERNATE, CPU: ULT, DDR3: ELPI DA_4GB_38nm SSD: Y 341500053| 1 | 1G EFI, V0174370 U5210 CRI'TI CAL | BOOTROM PROG
639- 6216 PCBA, MLB, J70, HY_8GB_38nm SSD M_B_CMNPTS, ALTERNATE, CPU: ULT, DDR3: HYNI X_8GB_38nm SSD: Y 33550807 | 1 | 1GC 64 MBIT SPI SERIAL FLASH U5210 CRITI CAL | BOOTROM BLANK
639- 6217 PCBA, MLB, J70, EL_8GB_38nm SSD M_B_CMNPTS, ALTERNATE, CPU: ULT, DDR3: ELPI DA_8GB_38nm SSD: Y 341500050 | 1 | 1c swe e externaL, ve. 21770, v, 970 Uso0o CRITI CAL | SMC: PROG
639- 6218 PCBA, MLB, J70, HY_4GB_29nm HDD MLB_CMNPTS, CPU: ULT, DDR3: HYNI X_4GB_29nm SSD: N 33851159 | 1 | 1 sverz-na somersom ps. st pwasec Us00o CRITI CAL | SMC: BLANK
639- 6219 PCBA, MLB, J70, EL_4GB_25nm HDD MLB_CWNPTS, CPU: ULT, DDR3: ELPI DA_4GB_25nm SSD: N 34153778 | 1 | 1C, CAVERA, FLASH, V7230, 116 U4202 CRITI CAL | CAVROM PROG
639- 6220 PCBA, MLB, J70, HY_4GB_29nm SSD M_B_CMNPTS, ALTERNATE, CPU: ULT, DDR3: HYNI X_4GB_29nm SSD: Y 33550852 | 1 | 1C FLASH SPI, 1MBIT, 3v3 U4202 CRITI CAL | CAVROM BLANK
639- 6221 PCBA, MLB, J70, EL_4GB_25nm SSD M.B_CM\PTS, ALTERNATE, CPU: ULT, DDR3: ELPI DA_4GB_25nm SSD: Y 341500048 | 1 | 1c eprow 129, REDVED ROG V0.8, 370 U2890 CRITI CAL | TBTROM PROG
639- 6222 PCBA, MLB, J70, HY_8GB_29nm SSD M_B_CMNPTS, ALTERNATE, CPU: ULT, DDR3: HYNI X_8GB_29nm SSD: Y 33550015 [ 1 | 1G FLASH SPI, 4MBI T, 50MZ U2890 CRITI CAL | TBTROM BLANK
639- 6223 PCBA, MLB, J70, EL_8GB_25nm SSD M_B_CM\PTS, ALTERNATE, CPU: ULT, DDR3: ELPI DA_8GB_25nm SSD: Y 34153912 [ 1| rcener oo rem e va. a5, 169360 017 U3990 CRITI CAL | ENETROM PROG C
685- 1351 PCBA, M_B, J70, COMWEN PARTS 170_camon 33551025 | 1 | 1c sERAL FLASH 2V8I T, 2. 7V, REV F u3990 CRI TI CAL | ENETROM BLANK
Al t er nat es
BOVI G OupS PART NUVBER ék‘%mmu‘\r/gEEm BOV OPTI ON REF DES | COMMENTS: PART NUVBER ék‘%mmu‘\r/gEEm BOV OPTI ON REF DES | COMMENTS:
BOM GROUP BOM OPTI ONS 37750155 | 37750104 ALL USB3 di odes 37651089 | 376S1128 ALL Dual N-Ch FET
J70_COMMON COVMON, ALTERNATE, J70_PROGPARTS, SMCREG DI V, XDP, TEMPSNSDEV, SMBUSO: | SOL, SMBUSL: | SOL, AUDI O, | 2S, RTCRST: Y 37750124 | 37750087 ALL S 15550660 | 15550513 ALL 220MM EM BEAD
170_PROGPARTS SNG. PROG, BOOTROM PROG, CAVROM PROG, TBTROM PROG, ENETROM PROG 376S1218 | 37651081 ALL P/ NCh dual FET 15550694 | 15550387 ALL 4700HV EM  BEAD
370 DEVEL XOP_CONN, LPCPLUS, TENPSNSDEY 15550578 | 15550367 ALL 1200HM EM BEAD 12750164 | 127S0162 ALL 1UF 25V TANT _—
= = 128S0368 | 12850365 ALL 150UF AL POLY 376S1217 | 37650855 SsDr Y ALL Dual N-Ch FET
13850681 | 13850638 ALL Taiyo 10uf 805 al t 376S1129 | 376S0855 SsDr Y ALL Dual N-Ch FET
19750479 | 19750478 ALL 12 MHz Cam Xtal 19750369 | 197S0392 ALL 32 KHz PCH Xt al
19750486 | 19750478 ALL 12 MHz Cam Xtal 19750399 | 197S0392 ALL 32 KHz PCH Xt al
CPUs 10750251 | 10750249 ALL Sense resistor 311S0649 | 31150541 ALL Single AND Gate
PART# QY | DESCRI PTI ON REFERENCE DESI GNATOR(S) [ CRI TI CAL BOM OPTI ON 197S0481 197S0480 ALL 25MHz Xt al 107S0375 107S0151 ALL DDR Sense Res
337500011 | 1 |ic cou rew smer, pra 1.4, 15w 243, 3 Boa uo500 CRITI CAL | cPu LT 19750343 19750480 ALL 25MHz Xt al 10750372 | 10750181 ALL CPU VR Sense Res
998-7866 | 1 |inrereosen soies, sinae sice uo500 CRI TI CAL | cPu: SOCKET 138S0860 | 13850775 ALL Singl e-source 1uF 402
13850859 | 13850788 ALL Si ngl e- sour ce 10uF B
37850391 | 37850390 ALL Debug LEDs
341S00016 | 341S3912 ALL ENET ROM ADESTQ, V1. 15
ASI C Parts 13850747 | 13850773 ALL 1UF, X6S, 402
19750542 | 19750544 ALL 24 Miz PCH XTal
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON 19750545 19750544 ALL 24 Mhz PCH XTal
33851273 1 | ic Ter re4c A0, PRQ O O FCBGA, 288, TeR U2800 CRI Tl CAL 37651217 37650855 AL P —
34350616 1 | ic Bows7766A, €1V, A0, Bx8 u3900 CRI Tl CAL 37651129 | 37650855 AL P —
376S0572 | 37650659 ALL Single P-Ch FET
376S0972 | 37651017 ALL Single N-Ch FET ]
CPU DRAM SPD Straps
BOM GROUP BOM OPTI ONS

DDR3: HYNI X_4GB_38nm RAMCFGO: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB_38nm ODU DRAM (:FG (:har t

DDR3: HYNI X_8GB_38nm RAMCFGO: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB_38nm

DDR3: ELPI DA_4GB_38nm RAMCFQD: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: ELPI DA_4GB_38nm VENDOR CFG 1 CFG 0

DDR3: ELPI DA_8GB_38nm RAMCFQD: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB_38nm HYNIX 0

DDR3: HYNI X_4GB_29nm RAMCFQD: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: HYNI X_4GB_29nm SAMBUNG 1 0 T

DDR3: HYNI X_8GB_29nm RAMCFGD: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: H, DRAM_TYPE: HYNI X_8GB_29nm N A 0 1 TIeE . "

DDR3: ELPI DA_4GB_25nm RAMOFGD: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: ELPI DA_4GB_25nm ELPIDA - - BOM Conf i gur _M v_ .

DDR3: ELPI DA_8GB_25nm RANCFCD: H, RAVCFGL: H, RAVMCFG2: H, RAMOFG3: H, DRAM TYPE: ELPI DA_8GB_25nm d} Appl e Inc. 051- 1407
DDR3: SAVBUNG 4GB RAMCFQD: L, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG_4GB S| ZE CFG 2 Dl E REV CFG 3 ® Y _ 0.0
DDR3: SAVBUNG 8GB RAMCFGO: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: SAVBUNG 8GB AGB 0 A 0 NOTI CE OF PROPRI ETARY PROPERTY:
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8 7 6 4 2 1
CPU HEATSI NK MOUNTI NG FEATURES WRELESS CARD MIG HOLES
APN: 998- 4938 (Pl ated holes, 1.9mm i nner dianeter, 4.3nm pad)
SH0473 SHO474 SH0475 SHO476
STDOFF-4.50D. 98H 1. 1-3. 40-TH  criTica STDOFF- 4. 50D. 98H 1. 1-3. 40-TH CRITICAL
CRITICAL STDOFF- 4. 50D. 98H- 1. 1- 3. 40- TH CRITICAL  STDOFF-4.50D. 98H 1. 1- 3. 40- TH
- - ’——@ ZH0421 ZH0422 D
5P5R1P9- 4P3B- NSP 5P5R1P9- 4P3B- NSP
1 O 1 O
HEATSI NK STABI LI TY MOUNTI NG FEATURES
APN: 860- 1532
ST SH0479
STOORE- 4. 500, 98F 1. 1- 3. 40- TH STDOFF- 4. SC:D. 98H-1. 1- 3. 40- TH
C
Rear Cover
APN: 998- 4559 (Pl ated holes, 4mmi nner dianeter, 8nmm pad)
ZH0413
7PORAPO- 8POB- NSP 7PORTIE R0k NoP PRI SR NSP TPORAICC BP0S NSP
—O 1—1@ L0 L0
B

SSD STANDOFF
APN: 860- 1624

SSD: Y
CRI Tl CAL
NUT0413
STDOFF- 4. 50D2. 2| D- 6. 5H SM

1
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CRI Tl CAL
OM T_TABLE
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
50 26 ¢oom—DP_TBTSNKO M. C N<O> - &4 | pDl1_TXNO EDP_TXNO | &5 up—DP I NT M. N<O> oo 0 w0
%0 26 (OOT)—DP_TBTSNKO M. C P<0> - S5 | pDl 1_TXPO EDP_TXPO | B46 DP_INT M._P<0> 20 80
%0 26 (OT)—DP_TBTSNKO M. C N<1> - 858 | DDl 1_TXNL EDP_TXNL | 447 > DP_INT M. N<1> oo «0 <0
K %0 26 (OOT)—DP_TBTSNKO M. C P<1> - S8 | ppl1_TXPL EDP_TXPL | B47 * DP INT M P<1> oo o w0
TBT Sink 0 0 26 DP TBTSNKO M. C N<2> P BSS | DDl 1_TXN2 I nternal panel
i bl - EDP_TXN2 | &7 DP_INT M. _N<2> 20
%0 26 ()P _TBTSNKO M. C P<2> i 255 | pDI 1_TXP2 - T
bl EDP_TXP2 DP_INT M P<2> 20
80 26 DP_TBTSNKO M. C N<3> 257 | DDI1_TXN3 -
DP_TBTSNK P<3> B57 . EDP_TXNG [ A49 - DP I NT M. N<3> o «©
w20 ¢ooT}—DP_TBTSNKO M. C P<3> o, 7 IDDI1 TXP3 3 8 EDP_TXP3 | B4 o DP INT M P<3> oo
w2 ooP—DP_TBISNKL M. C N<0> o O [DDI2 TXNO u
50 20 (OOT} DP_TBTSNK1 M. C P<0> - 0 | DDl 2_TXPO
%0 26 (OOT)—DP_TBTSNKL M. C N<1> - Ss3 | ppl 2 TXNL EDP_AUXN | 445 DP_I NT_AUX N 40 80
TBT Sink 1 80 26 (0T} DP TBTSNK1 M. C P<1> - 854 | pDl 2_TXP1 EDP_AUXP %@m .
(MJXeljnw th HOM %0 26 (OO} —DP_TBTSNKL M. C N<2> - o9 | poi2_Txne
ifn r s0 20 (oom}—DP TBTSNKL M. C P<2> " {DDI2 TXP2 PLACE_NEAR=U0500. D20: 12. 7mm
ecessary) %0 26 (ogT}—DP TBTSNKL M. C N<3> -2 | DDl 2_TXNs EDP_ROOMP | P20 2 MCP EDP RCOMP R
50 26 ¢oom—DP_TBTSNKL M. C P<3> - 8% | DDl 2_TxP3 EDP_DI SP_UTI L | 243 -p— TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
CRI TI CAL :
OM T TABLE Each corner of CPU has two test poi nt?;.
— QO her corner test signals connected in
U500 dai sy-chain fashion. Continuity should
HASVELL- ULT ) .
2C+GT2 exi st between both TP's on each corner.
BGA- TSP
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 IRUE A2 | DAl SY_CHAI N_NCTF DAl SY_CHAI N_NCTF|_23 IRUE MCP_DC A3_B3 5
s _MCP_DC AWB AY3 TRUE AYS | DAI SY_CHAI N_NCTF DAl SY_CHAI N_NCTF|. A MCP_DC A4 OP TPO500
TP0531 OE* DC AYE0 “2 | DA SY_CHAI N NCTF £60 MCP DC A60 e
TP s _MCP_DC A1 AY61 TRE. AY61 | DAl SY_CHAI N_NCTF x: i:*CHA: E’NCTE A61 MCP DC A61 B61 Eﬂ?ﬁ TPO510
MCP_DC AW62 AY62 Ave2 CHAIN_NC TRE ° .
: oC B2 RUE — x: 2:704/-\: szCTE DAI SY_CHAI N_NCTF| 462 MCP_DC A62 —I® TPO511
a/m- MoP __CHAI N_NC AL AVL
TPO501 TP-P6 s _MCP_DC A3 B3 IRE B | DAl SY_CHAI N_NCTF x: 2:’0%: Z’NCTE AW NCPNCP 2 AWL Eﬂ?ﬁ TP0520
MCP_DC A61 B61 861 __CHAI N_NC
5 TRE = DAl SY_CHAI N_NCTF DA SY_CHAI N_NCTF| A% TRE MCP_DC AW2_AY2 ., —B Tpos521
MCP_DC B62 B63 ae DAl SY_CHAI N_NCTF e re
[ 5535 | DAl SY GHAI N NOTE DAl SY_CHAI N_NCTF| TRE. MCP_DC AVWB AY3 s
> DC CL &2 & | pal SY GHAI N NGTE DAl SY_CHAI N_NCTF| Ave1 TRUE MCP_DC AWS1_AY61 5
[ e < h - DAl SY_CHAI N_NCTF|_A%2 1mE  MCP DC AWG2 AY62 s
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CRI TI CAL
OM T_TABLE
HASWES Lo LT D
2C+GT2
BCA- TSP
66 57 17 16 15 5 _=PP1VO5 SO CPU VCCST NGy PROC_DETECT* SYM2 OF 19 . prov* ez e XOP CPU PROY L oD
B o (1Py  PREQ 2 - XDP_CPU PREQ L am
ROG:Ié(Z) 1 aa CPU CATERR L - K61 CATERR* A
2 s (P PROCTO S0 g XOPCPUTK
u zz:v o611 7 ss @y CPU_PECI w2 | peqy ('Py  PROC TV o1 ¢ XDP_CPU TMS am e
2 56 D — 1Py PROC_TRST* {552 XDP. TRST_L 16 73
757 41 4B CPU_PROCHOT L 2 AN 71 CPU PROCHOT R L Sy~ PROCHOT* THERMAL | (o
120w — % ey PROC_TDI| 3 XDP_CPU TDI 16 78
e 71 CPU PWRGD - 1 | PROCPWRGD g “ PROC_TDQ_F6é2 - XDP CPU TDO oo 16 73
70 CPU SM RCOVP<0> - AU | 5M_RCOMPO 1Py BPMD* :JGD o= XDP_BPM L<0> D 7
70 CPU_SM RCOVP<1> o "V | sm rRoowPL (P BPML* [oHe0 XDP_BPM L<1> 1671 —
70 CPU_SM ROOMP<2> ; A1 | sm RcovP2 (1PD BPVE* [ gy XDP BPM L<2> G 1o 7
(1py  BPVB* (52 XDP_BPM L<3> 673
R0650* RO651* R0652* R0620* TP MVEM RESET L &—"°| SM_DRAVRST* E (1P BPMITCO gy XDPBPML<4> ey
200 121 100 10K (1Py  BPMB* 3 XDP_BPM L<5> 16 73
120W 120W 120W 120 o MVTT. EN L. A6l | SM PG CNTL1 (1P BPVB*[0 gy XDPBPML<6> mic7s
2o, 20, 2, 2, (P BV D g XOPBPMLST> i
PLACE_NEAR=U0500. AUSO: 12, 7rmm
PLACE NEARLUDS00, AV6O: 12. 7mm
PLACE NEAR-UDS00. AUSI: 12. 7mm L
PLACE NEAR-UDB00. C51: 12. 7mm =
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OM T_TABLE
00500 -
HASVEELL- ULT
2C+GT2
A TSP
SYM 19 OF 19
73 16 s@M‘ﬂ CFQ (1rPy RESERVED RSVD_TP| AV63 TP_MCP_RSVD AV63
73 16 SM CFGL (1Py RSVD_TP|_A%3 TP _MCP_RSVD AUG3
gy CPU CFG2> g A ICF@ (ipy
maCEyPUCFG3> g M ICF@ ey RSVD_TP| %2 TP_MCP RSVD C63
73 16 SM CFG4 (1Py RSVD_TP|_%2 TP_MCP _RSVD 062
gy PU CFGS> g TP ICFGE (1py
73 15@%& CFGB (1PY EDP_SPARE[ ®3 o N
73 16, 7> Y60 | CFGT (1P
73 16 5, CPU CFG<8> V62 | CFG8 (1pry RSVD_TP| A5 TP _MCP RSVD A51
a6 o(ByCPUCFGO> g WIICF® (ry RSVD_TP| 251 TP_MCP RSVD B51
7 16 6, 10> V60 | CFGLO (1 Py B
73 16, CPU CFG<11> %0 | cFGLL (1py RSVD_TP| %0 TP _NMCP RSVD L60
73 16, CPU CFG<12> 183 | cFGL2 (1Py
gy CPU CFG<13> g T2 ICFGL3 (1py RSVDL Mo NG
73 16, CPU CFG<14> T8 | cFGL4 1Py
e e e e e e e e o el f o e e d el d el d e e e e e e e 5 1e@YCPU CFG<15> g T ICFGIS (1ry RSVD 2y nNC
, OFG<10>: SAFE MODE BOOT 1 = NORMAL CPERATION 0 = POAER FEATURES NOT ACTI VE ' e PU CFG<16> ~e2 | crars (1eu RSVDLY2_ o NC
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVI D \ o CPU CFGo18> 3 | crais (1m
' CFG<8> : ALLOWNOA ON LOCKED UNITS 1 = NCRVAL CPERATION 0 = NOA ALWAYS UNLOCKED , 3 e e ey (P PROC_OPI _COVP| AYS L. CPU Pl ROOWP
' CFGe4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED , i jz®1>—‘7 gg; :::tz PLACE NEAR-L0500. AY1S: 12, 7mm
' CFG<1> : PCH LESS MODE 1 = NORMAL OPERATION 0 = PCH- LESS MODE , D - RSVDL A2 s NG *RO690
1 CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK , 71 CPU_CEG RCOVP V63 | CFG_RCOWP RSVDixNC ‘}3' 9
1720w
These can be placed close to J1800 NCx—= RSVD vss| 22 , 201 =
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e NCx—2 RSVD L =
. NOX— | *oVD rov 70 Lo
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16 73 ! NC
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CRI Tl CAL CRI TI CAL
OM T_TABLE OM T_TABLE
MEM A 0> A3 | SA DQO UOE’EO ; SACLko* P27 g MEMA GLKNO> ~ yaizs 7o 70 10y NEM B DOSO> gy "' | SB DQO MSL\JA%E’EOLLT SB CKO*[WE8 g MEMB CLK N<O>  yeymy 23 25 70
MEM A DO<1> w2 |sapn SRS saciko[ e MEM A OLK P<0> 21 25 70 0 10 MEM B DO<1> a1 | sg_pot e sB_oxo[ Awe MEM B OLK P<0> 23 25 70
MEM A 2> AK63 | SA_DQR BGA- TSP SA_CLK1* |4AV86 MEM A CLK N<1> 22 25 70 70 19 MEM B 2> AY29 | SB_DQ@ BGA- TSP SB_CK1* WD_‘M@ 24 25 70
M A DO<3> woz | sppg  SM3IF g qalAwe  f MEMAQKPA> ooy MMBDOS> ey Awlggpg  SMA T gggalas vemBaAKP<d> s
MEM A 4> AB1 | SA DO 70 19, MEM B 4> AV31 | SB DQ4
MEM A 5> A0 | SA DQB < SA_CKEO| A2 g MEM A CKE<0> ooy 21 25 70 70 10 @y NEM B DO<5> o—p > | SB_DGB o0 SB_CKEO| AY49 - MEM B CKE<0> oo 2 25
M A > AKGL | SA DQB o SA_CKE1| A™3 M A CKE<1> 21 25 70 70 19T MVEM B_DQ<6> — AV29 | SB DQ6 o SB_CKE1[ A%0 - MEM B_CKE<1> oo 22 25 70
MEM A 7> AKS0_| SA_ DQ7 Z SA_CKE2| Av42 - MEM A CKE<2> ooy 22 25 70 70 10(@y—NEM B DO<7> =g 2> | SB DY Z SB_CKE2| A9 - MEM B CKE<2> oD 20 25 0
MEM A 8> AVB3 | SA_DQB § SA_CKE3| AY43 - MEM A CKE<3> ooy 22 25 70 70 19 MEM B 8> AY27 | SB_DQB § SB_CKE3| AYS0 - MEM B CKE<3> oo 24 25
MEM A 9> AVB2 | SADQO 70 19, MEM B 9> A7 | SB_DQO
MEM A DO<10> 63 | s DQLO [ SA_CS0* (/932 MEM A CS L<0> 21 22 25 70 70 10 MEM B DO<10> A5 | S8 DQLO [ SB_CS0* (/42 MEM B CS L<0> 25 24 25 70
MEM A 11> APS2 | SA DQL1 § SA_CS1* AR"‘ZO_‘M@ 21 22 25 70 70 m@%ﬁﬂ SB_DQL1 § SB_CS1* WD_‘M@ 23 24 25 70
MEM A 12> AVG1 | SA DQL2 g 70 19, MVEM B 12> AV27 | SB_DQL2 g
MEM A 13> AVBO | SA_DQL3 SA?CDTDW—‘M@ 2122 25 70 70 m@ML“i SB_DQL3 SBﬁO)TDw—‘M@ 23 24 25 70
M A 14> APSL | SA_DQL4 LPDDR3 70 19 M B 14> AV25 | SB_DQL4 LPDORS
MEM A 15> AP0 | SA_DQLS caps  SA_RAS* [yAY34 MEM A CAB<3> 22 25 70 70 19 MEM B 15> AR5 | SB_DQLS crmz SB_RAS* (YN g WEMB CAB<3> (w2425 70
MEM A 16> ARS8 | sA_DQL6 cam2  SA VEX (V4 - VEM A CAB<2> oo 22 25 70 70 10(@y—NEM B DO<16> o=p—"° | SB_DQLE chsz  SB_VEF NG - VEM B CAB<2> oo 24 25 0
M A 17> ARS8 | SA_DQL7 cABl SA_CAS* (B2 - VEM A _CAB<1> oD 22 25 7o 70 19 gry—MEM B DO<17> o= | SB DAL cABl SB_CAS* (83 - VEM B CAB<1> o> 24 25 70
MEM A 18> AVB7_ | SA_DQLS 70 19 MEM B 18> A28 | sB_DQL8
MEM A 19> AS7 | SA_DQLY caea  SA_BAO| ABS MEM A CAB<4> 22 25 70 70 19 MEM B 19> A28 | sB_DQL9 capa  SB_BAO| A-3S MEM B _CAB<4> 24 25 70
MEM A 20> ALS8 | SA_DQRO cAB6 %fw%@ 22 25 70 70 m@ML“ﬂ SB_DQR0 cAB6 SBﬁW%@ 24 25 70
MEM A 21> ASE | SA DQR1 cans %fww_‘%@ 21 25 70 70 m@ML“ﬂ SB D@1 cans SBﬁWM—‘M@ 23 25 70 _—
MEM A 22> ARST | SA_DQR2 70 19 MEM B 22> AR28 | SB DQR2
MVEM A 23> AT | SA_ DQR3 caBe SA_MAO[ ABS VEM A CAB<9> 22 25 70 70 19 MVEM B 23> AP28 | SB_DQR3 caBe SB_MAO[ APA0 MEM B _CAB<9> 24 25 70
MEM A 24> APSS | SA_DQR4 cass SAMALLAST g MEMA CAB<B> gy 222570 70 19, VEM B 24> AN26 | sB DQR4 cass  SB MALLA™O g, MEMB CAB<B> gy 262570
M A 25> ARSS | SA_DQR5 caBs  SA_MA2| ARSE M A CAB<5> 22 25 70 70 19 gry—MEM B_DO<25> =0 | SB_DQRS cas  SB_MA2| AP42 M B CAB<5> 24 25 70
MEM A 26> AVB4 | SA DQR6 RsVDL  SA_MA3| APSS > TP_MEM A RSVDL 70 19, MEM B 26> ARS | SB DQR6 revos  SB_IMA3| AR42 TP_MEM B RSVD3
e MEM A DO<27> o= | SA D@7 Revoz  SA_MA4| AL e 1P VEMA RSVD2 70 19 By MEM B DO<27> o— 5 | SB D27 rovoe  SB_Mpa| AR . TP_MEM B RSVD4
19 E—MEM A_DO<28> o= ->> | SA D8 cao SA_MAG| ARSS M A <0> 21 25 70 70 19 M B 28> AK26 | SB_DQR8 cao  SB_MAG| APAS M B <0> 23 25 70
B VEMA DO<20> gy "% I'SA DQRO oz SAMGLAY g O MEMA CAAS2> ey aies o 70 10¢ By VEM B DO<20> gy M0 |SB DQRY oz SB MAGLAMC g MEMB CAAS2> gy as s o
MEM A 30> ARS4 | SA_DQBO cama SA_NA7| AVE MEM A CAA<4> 21 25 70 70 19 MVEM B 30> AR2S | SB_DQBO cana SB_MA7| AY4S VEM B _CAA<4> 23 25 70
MEM A 31> A4 | SA_DQB1 cans SA_MAB| AY3O - VEM A CAAS3> oD = 25 7o 70 19(Pry—MEM B DO<31> =92 | SB D®B1 cans SB_MAB| AT - VEM B CAA<3> o 2 25
MEM A 32> AYSE | SA_DQB2 caal  SA_MAQ| AUO MEM A CAA<1> 21 25 70 70 19 MEM B 32> AY23 | SB_DQB2 caal  SB_MAQ| AN6 MEM B CAA<1> 23 25 70
MEM A 33> A8 | SA DQB3 caB7 SA?WDW—‘M@ 22 25 70 70 m@ML“ﬂ SB_D@®B3 cAB? SB,WDW—‘M@ 24 25 70
MVEM A DQ<34> AYS6 | SA_DQB4 can7 SA MAL1| AWl MVEM A CAA<7> 2128 70 70 10 MVEM B DQ<34> A2l | s pB4 o7 SB_MALL| AV4T MVEM B CAA<7> 2 28 70
MEM A 35> A6 | SA DQB5 cAns %fwzw_‘%@ 2125 70 70 m@ML“ﬂ SB_D@®@B5 cAne SB,MMZM—‘M@ 23 25 70
M A > AVSE | SA_DQB6 caBo  SA_NVAL3| ARS M A_CAB<O> 22 25 70 70 19 M B > AV23 | SB_DQB6 caBo  SB_IVAL3| AKS3 M B _CAB<O> 24 25 70
MEM A 37> AB8 | SA_DQB7 camo SA_MAL4| AV4Z MEM A CAA<9> 21 25 70 70 19 MEM B 37> A23 | SB_DQB7 caro SB_MAL4| ARSE - VEM B CAA<O> oo 2 25
MEM A 38> AVSE | SA_DQB8 cass SA_MALS5| A%2 - MEM A CAA<8> oo 21 25 70 70 19 MEM B 38> Av21 | SB_DQB8 cass SB_NMAL5| AP46 - MEM B CAA<8> oD 28 25 70
M A > A6 | SA DQBO 70 19 MB > A2l | SB_DQB9
MEM A _DQ<40> AY5% | SA_DQA0 SA_DQENO[ % gy MEM A DOE N<O> 1070 70 10¢ By VEM B DO<40> g "% | SB D40 SB_DQSNO[ 20 gy MEM B DOS N<O> gy 1070
MVEM A 41> A4 | SA DAL SA_DQBN1| AN2 MEM A N<1> 19 70 20 10 MVEM B 41> A9 | g post SB_DQsni| Az MVEM B N<1> 10 70
MVEM A 42> AYS2 | SA DQ42 SA DQEN2| V00 gy MEM A DQB N<2> ~ emyi0 70 0 10(Ery NVEM B DO<A2> gy A7 | SB DOA2 SB_DQENZ| 20 qpgy MEM B DQB N<2> ~ myio 70
MEM A 43> A2 | SA DO43 SA_DQSNB|_AVES MEM A N<3> 10 70 70 10 MEM B 43> AW | SB_ DQ43 SB_DQSNB|_AN25 MEM B N<3> 19 70
MEM A 44> AVS4 | SA DQ44 %fD@M&ﬂM@ 19 70 70 m@ML“ﬂ SB_DQ44 SBﬁD@MM;“M@ 19 70
MEM A 45> AB4 | SA DQU5S SA_DQSNs|_AVS3 MEM A N<5> 19 70 70 19, MEM B 45> AU | sB DQY5 SB_DQENs|_AV8 MEM B N<5> 19 70
MEM A 46> A2 | SA D46 SA_DQsNe| A4 MEM A N<6> 19 70 70 10, MEM B 46> AVI7 | SB_DQU6 SB_DQSNe| ANt MEM B N<6> 19 70
M A 47> A2 | SA D47 SA_DQSN7| AL48 M A N<7> 19 70 70 m@%ﬁﬂ SB_DQ47 saﬁmm%@ 19 70
MEM A 48> AK40 | SA DQU8 70 19 MEM B 48> AR2L | SB_DQ48
MEM A 49> AK42 | sA DQA9 SA_DQsPo| 62 >— MEM A DQS P<0> D 10 70 19¢B MEM B DQ<49> o> ARR2 | 5B DQU9 SB_DQsPO| A0 o MEM B DQS P<0> CED 10 70
M A > AVE3 | SA DQBO SA_DQsP1| AN M A P<1> 19 70 70 19 M B > A2l | sSB DQB0 SBﬁD@Pl&ﬁM@ 19 70
MEM A 51> AMES | SA DQB1 SA_DQsP2| A8 -—> MEM A DQS P<2> CED o™ 70 19¢BY MEM B DQ<51> =0 AVe2 | 5B D1 SB_DQeP2| AV o—_ MEM B DOQS P<2> CED 10 70
MEM A 52> AK4S | sA DQB2 SA_DQSP3|_ANSS MEM A P<3> 19 70 70 19, MEM B 52> AN22 | 5B D2 SB_DQeP3|_AVS MEM B P<3> 19 70
MEM A 53> AK43 | SA DQBE3 SA_DQSP4| A7 >— MEM A DQS P<4> D0 70 19¢T MEM B DQ<53> -— AP21 | SB DQB3 SB_DQsP4| AV22 -— MEM B DQS P<4> D 10 7
MVEM A 54> A0 | SA poB4 SA_DQsps| Avs: MVEM A P<5> 19 70 70 19 MVEM B 54> a2l | 5B posa SB_DQsps| Awe MVEM B P<5> 10 70
MEM A 55> A2 | SA DQB5 SA DQEPE| %2 gy NMEM A DQS P<6>  pry 1070 70 10y NEM B DO55> gy M | SB DOBS SB DQEPE| 21 gy NMEM B DQS P<6>  py 1070
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HSWULT current estinmates from Haswel | Mbile ULT Processor
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,

EDS vol

1, doc #502406,
v1.0.

v0. 9.

i ’ . CRI Tl CAL
Note [1] current numbers fromclarification enail, fromSrini, dated 9/10/2012 2:11pm OM T TABLE
— =PPVCC S0_CPU 8 10 68
NCx—=2| RsvD oS00 veg =6 32A Max
NCx—=2- RSVD 2C+GT2 veg =2
6 10 _=PPVMEM O SO CPU SGa. 5P ved o=
- A6 SYM 12 OF 19 oo
1.4A Max (DDR3: 1.5-1.35V) VDDQ veg
1. 1A Max (LPDDR3: 1.2V) A3 | vDDQ HSW ULT PONER vog <2
AI33 VDDQ vca C56
~37 | vppg vod_E23
w3 | yppg ved,_e2s
33 | yppg vod_E27
78| \ppQ vod_E2e
%35 | yppg ved, et
AY40 Vm vca E33
AY44 VDDQ vca E35
AYs0 | vppo vod B
vog 20
50 | voe ved, e
PLACE_NEAR=U0500. C50: 50. 8mm - VD vod =5
X e RSVD vod_E4s
66 57 17 16 15 8 5_=PP1V05 SO CPU VCCST NC}—— e
r 78 57 (OO} CPU _VCCSENSE P - E63 | VOC_SENSE ved &
16, voq_Est
R0800* 'R0802 Max | oad: 300mA 2823 | RevD vod,_Es3
75 130 NCX———
A59 E55
106 1% = vcal 0_out veg
1/ 20w 1/ 20W . - E20 E57
VE RO810 VE Max | oad: 300mA - VCCl 0A_ouT veg
201, 2201 AD23 | pSVD vod_F24
43 NOTE: Aliases not used on CPU supply outputs NC; =
78 s7TIry—CPU_VI DALERT L LAAAZ : ¢ Nox 2222 | RsvD vod_F28
5o | to avoid any extraneous connections. NG 2559 | RSVD vod_Fa2
X——
1120w Fa6
Rogll 261 7s CPU VI DALERT R L - % VI DALERT* x: e
76 s7¢om}—CPU VI DSALK H 2 7s CPU VI DSCLK R &= | vipsak od Fa
59 78 CPU VI DSOUT R Smp—-2> | VI DSOUT v
1120w i ved_Fée
ovo1 R0812 R0B02.2:  PLACE_NEAR-LOS00. L63: 6. 35mm 71 17 10 [y CPU_VCCST PVRGD - VCCST_PWRGD vod 72
0 RO810. 2 PLACE_NEAR=U0500. L62: 38. 1mm 57 CPU VR EN &= F [ VR EN
CPU_VI DSOUT 1 2 - < o= — Voo lliid
™ ED VvV R0B00.2:  PLACE_NEARSROBL0. 1: 2. 54mm s [ —CPU_ VR READY - | VR READY =
120w - veg
o 063 | vss vog_ =5
10 y—CPY PR DEBUG - 59+ PWR_DEBUG* vod 27
Pe2 | vss vog_ &0
TP _CPU RSVD P60 PS0_| RSVD_TP veg St
TP _CPU RSVD P61 P81 | RSVD_TP vog =2
TP_CPU RSVD N59 N9 | RSVD_TP vod =8
TP _CPU RSVD N61 N1 | RSVD_TP vog_ =7
T59 G39
NCx— RSVD veg -~
NCx-2 RSVD veg -
NCx-2 RSVD veg —
NCX-22 RSVD veg =
NCx-= RSVD veg =
NCx—o| o v
NOX222] RSVD veg =
RSVD veg
ORI TI CAL NCX——— RvD vod =5
OM T_TABLE =PP1V05_S0_CPU_VCCST ne vod_ =7
6657 17 16 15 8 6 _=
o6 11 _=PP1V05 SO PCH VCCHSI O %9 | vocHsl o msL\JA%EBOLU veosusa| A =PP3V3 SUS PCH VCCSUS RIC 1 es 227mA Max A2 | voesT vog F23
1838MA Max 119 | veeHsl o 2C+GT2 0. 3mA Max[ 1] =PPVRTC G3 PCH 12 13 6 2222 | voesT vog 222
M | vCcHSsI O sYMm 3153”0:5" 19 VCCRTC_ASL0 AE23 | vocsT vod K23
vod _Ks?
66 _=PP1V05 SO PCH VCCI O HSI O ™ | vea o E DCPRTC_AE7 PPVOUT SO PCH DCPRTC BYPASS-L0500, AET: : 6 35mm Q0892 * Q0891 * + C0890 ABST | vee vod 22
29mA Max( 1] L__»]veoo M NREGW BTES. 3 0.1F ——  0.1UF—— —— 1LF ~o57 | voc vog e
Olz vocsel | =pp3vs SUS PeH voe spi + Q0895 o 2 ahy 2 eean e vog o
14 11 _PP1VO5_SO_PCH VCCUSB3PLL 518 | VOCUSB3PLL 3o e 9 1UF 402 402 02 @4 | vee vog Fs7
41mA Max 18mA Mex 2 &2 R BYPASS=U0500. AGLO: : 6. 35mm <8 | vee el
12 11 _PP1VO5 SO PCH VOCSATASPLL B11 | OCSATASPLL v AGL4__ . =PP1V05 SO _PCH VCCASW 61108 0201 L evpass-wosoo. adio. 6. gm0 <2 | yoc vod 7
42mA Max VCCASW A3 185mA Max| 1]
WF: RSVD on Sawtooth Peak rev 1.0 NCx—=22| VCCAPLL
11 _PP1VO5 SO PCH VCCAPLL OPI AR21 | \JCCAPLL E VCC1POS5| 1t =PP1V05 SO PCH VCC 11 66
57mA Max T& VCCAPLL vCc1Pos| Mt 1499mA Max|[ 1]
VCC1PO5| HS
2 VCC1PO5| A58
NCx—222 | bePsus3 § veoLpos| A2z PLACE_NEAR=L0S00. AGL9: 2. 54mm
AZALI A/ HDA Rgfi?g
66 17 11 _=PP1V5 SO PCH VOCSUSHDA AH14 | \VCCHDA HBJ DCPSUSBYP| AL PPVOUT S5 PCH DCPSUSBYP R 1 2 PPVOUT S5 PCH DCPSUSBYP
11mA Max DCPSUSBYP| 220 | Wi NG W BTG, 3 nm Power ed in DeepSx 1% M NEGCW DTG, 3 nm
VRM USB2/ AZALI A VOLTAGE=1. 05V 120w VOLTAGE=1. 05V 0899
NCX222 | DePsus2 Ao 201 T0F
Vi =PP1V05 SO PCH VOCASW o 11 66 1
VCCASW A7 473mA Max| 1] 2 &3
6 11 _=PP3V3 SUS PCH VCCSUS GPI O A | vocsuss VCCASW A% G
S9mA Max[ 1] T | vecsuss g 1 BYPASS=R0899: LO500: 2. 54mm
S DCPSUSL AP0 o\ =
s 11 =PP3V3 S5 PCH VCCDSW A0 | vCoDSVB_3 ° DCPSUSLLA® o NC
114mA Max 5
66 11 _=PP3V3 SO PCH VCC3 3 GPI O V8 | vees THERMAL SENSOR
40mA Max[ 1] v ]vees VCCTs1_s| 218 =PP1V5 SO PCH VCCTS .
3mA Max
K4 =PP3V3 SO PCH VCCTS
11 _PP1VO5_SO_PCH VCC 1 CC 218 | VCCLPOS xg v T Vel 1 e
VCCCLK:  200mA Max K9 | voctpos X1l
SERIAL 10
PP1V05 SO PCH VOCACLKPLL A20 | \iooA
o 31mA Ma; VORACLKPLL veesbl 9% =PP3V3 SO PCH VCCSDI O 11 66 I TER=J70 T YNC_DATE=10/ 16/ 2013
~PP1V05 S0 PoH Voo K o | veok vocsig T a7m vex fr—— EEE—
6 11 =
VCCCLK:  200mA Max =1 | voooLk 8[sus csal LLaTer CPU/ PCH POWNER
21 ] vocoLk - B8 0suuglemie oy
NCx—2 ] voooLk DOPSUSAI——x NC Appl e 1 nc 051- 1407
WF: RSVD on Sawt ooth Peak rev 1.0 NCx—2°_| veooLk . o
NCx—22 | veooLK VCCAPLL| 220 o \c WF: RSVD on Sawtooth Peak rev 1.0 8 A 0.0
% NOTI CE OF PROPRI ETARY PROPERTY:
s _=PP3V3 SUS PCH VCCSUS | CC AE20 | \/OCSUS3 o] vea g Acte =PP1V05 S0 PCH VCCl O USB2 11 66 EQ&EWRYMTLO\‘ gg_ﬁA&jERPEEEEI R‘K;I S THE
3. 3mA Max[ 1] Tﬂ VCCSUS3 Yeel C&T 213mA Max[ 1] THE POSESSOR AGREES TO THE FOLLOW NG
LPT LP POVNER | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 8 OF 123
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 8 OF 81

8
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CRI TI CAL
OV T_TABLE
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 14 OF 19
All VSS VS AI35
Al4 VSS VSS| AI39
a8 | yss vss| AlaL
24 | yss vss| A3
A28 | vss VSs| A4S
A2 | vss VSS| A7
236 | vss Vss| A50
A40 | vss vss| A52
244 | vss vss| 54
28 | vss VSSs| A58
252 | vss Vss| A58
256 | vss Vss| AJ60
ML vss Vss| A63
M08 | vss VsSs| A28
AB10 | vss Vss| A
AB20 | vss VSS| AKS2
AB22 | vss VSS| A0
287 | yss vss| A3
AL | vss Vss| A7
A1 | vss VsS|_A-20
AB | vss Vss| AL22
AD63 | vss vss| AL23
~E10 | \ysg vss| AL2e
A5 | vss vss| AL29
A8 | vss vss| A3t
A1 | yss vss| AL33
AF12 | yss vss| Ass
A4 | yss vss| AL39
A5 | yss vss| ALao
A7 | yss vss]| ALas
A8 | yss vss| ALas
A2 | vss VSS| ALSt
AL | vss VSS| ALS2
AR | vss VSS| ALS4
AS3 | vss VSS[ ALS?
AR | vss VSs| ALs0
A1 | vss Vss| A6t
A2 | vss vss| Aav
A%S | vss vss| A7
A7 | vss vss| _Aves
AHL9 | S5 vss| Ave1
A0 | vss Vvss| A2
Ae? | vss VSS| ANT
A4 | vss VSs| A3
A8 | vss Vvss| ANSL
A0 | vss Vss|_Ans2
A2 | vss VSS|_ANES
AB4 | vss VSS|_ANES
A6 | vss VSS| AN
A8 | vss VSS|_ANO
A0 | vss VSS| A2
A2 | vss VSS|_ANS
ABe | vss VSS|_AMS
A9 | vss VSS|_ANE
AL | vss VSs| ANE
ABS | vss VSS|_AMS
AES | vss VSs| ANt
AB7 | vss VSS| A2
AJ13 VSS VSS| ANGO
ALt | vss VSS|_ANGS
A28 | vss VSS| AN
25 | \ysg vss| P10
~27 | yss vss| ap17
29 | ysg vss| AP20

CRI TI CAL
OV T_TABLE
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 15 OF 19
22 | ysg vsg|_Avse
AP23 | vss vss| A%
AP26 VSS VSS AWLE
AP29 VSS VSS AVe4
A3 | yss vss|_Aves
AP31 VSS VSS AVBS
AP38 VSS VSS AVB7
AP39 | vss Vss| A
a8 | ysg vsg|_Awo
sz | yss vsg|_Aw2
APsa_| vss vss| Awa
57| yss vsg|_Aw7
ARL1 VSS VSS AVB0
ARLS5 VSS VSS AVS1
ARL7 VSS VSS AVE9
AR23 | s vss|_Aveo
AL | ysg vsg| AL
A3 | yss vsg|_Avie
AR39 | \ss vss| Avs
A3 | yss vsg|_Av22
A9 | yss vsg|_Av24
s | yss vss| Avze
sz | yss vsg|_Avs0
AT13 | vss vss| Aves
AT35 | \ysg vss| A4
A37 | ysg vsg|_Avs1
AT40 | yss vss| Avs3
Ata2 | \ysg vsg|_Avs7
Ata3 | ysg vsg|_Avse
AT46 | \ss vss| Ave
At49 | \ysg vss|_B20
Ate1 | ysg vssg| 824
AT62 | 55 vss| B26
AT63 | \ysg vssg| 828
AuL | yss vss| B32
AULE VSS VSS B36
A8 | vss vss| B4
AR0 | vss vss| B0
A22 | vss vss|_B44
A24 | vss vss|_B48
AU26 VSS V/SS B52
AU28 VSS VSS B56
AU30 VSS VSS B60
AU33 VSS V/SS c11
AR | vss vss|_24
AUS3 VSS WSS C18
AUSS VSS VSS c20
AR | vss vss|_25
AUS9 VSS V/SS 7
AV14 VSS VSS c38
AV16 VSS VSS c39
A0 | ysg vss|_cs7
A24 | ysg D
A28 | ysg N En
A33 | yss N ED
Ase | ysg vss|_ o2
A6 | \ss vsg| D21
39 | ysg S
AL | ysg N ES
A3 | yss vss| D26
Avas | ysg N EX
a9 | ysg e
AV51 VSS WSS D30
A5 | ysg e

CRI TI CAL
OM T_TABLE
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 16 OF 19
%9 | vss vss| 17
034 | vss vss| 57
2 | vss vss| 210
057 | vss vss| 22
D38 VSS Vvss|_J59
D39 VSS VSS J63
24 vss vss| K
22 |vss vss| K12
2% | vss vssL 22
2% | vss vssL L8
2% vss vsst LT
217 | vss vsg| ts
2% vss vsst 120
> Ivss vss| %8
D50 VSS VSS L61
1 vss vsst 7
>3 vss vss| 22
054 | vss vsg| Mo
25 | vss vss| 8
%57 | vss vss|_Pse
>° [vss vss| P2
2 |vss vss| R0
> 1 vss vss| 2
£l fvss vss| B
LS RVES] vssl T
720 | yss vss| 58
F26 VSS vss|_W2o
70 fvss vss| 22
el RVES] vss| 1
38 |vss vss| ®
22 | yss vsg| Vo
46 1 vss vss| ©
0 fvss vss| V7
F54 VSS VSS W20
F58 | vss Vss|_Ve2
ol | vss vss| Y10
a8 | yss vss|_vse
@2 | yss vss| e
=3
2 vss vss| Ve
vss Vel Awe
G5
vss )
S 1 vss v
s VSS_SENSE| 562 o CPU_VCCSENSE N oD 5
vss Vss| Ao
*R0960
100
5% PLACE_NEAR=U0500. E62: 50. 8rmm

1/ 20w

, 201

SYNC DATE:O&/ 27/ 2013

ISYNC MASTER=J41 M.B
TTILE

CPU/ PCH GROUNDS

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

TG NOVEET

|

N

1
v

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED

051- 1407

9 OF 123

9 OF 81
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7

Al Intel recommendations from intel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 1.0 unless stated otherwise

66

s _=PPVCC SO CPU

CPU VCC Decoupl i ng

Intel recommendation (Table 5-1):
Appl e inpl erentation :
J70 inplermentation

66 s_=PPVMEM O SO CPU

23x 22uF 0805 stuff,
18x 10uF 0402 mirrored stuff,
18x 10uF 0402 mirrored stuff,

7x 22uF 0805 nostuff

1x 470uF stuff,
32x 10uF single sided no stuff

50x 10uF mirrored no stuff,

50x 10uF single sided no stuff

L T |
| |
| CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL crRTICAL | | CRITI CAL 1CR'T'CAL !
| 1 C105A 1 C105B 1 C105D 1 C107C 1 C107D 1 C104A 1 C104B 1 Cl104C 1 C104D 1 C104E 1 C104F | | !
e e =t T : !
| , 8.3V , 6.3v , 6.3v , 6.3V , 6.3V , 6.3v , 6.3v , 6.3v , 6.3v , 6.3V , 6.3v | |
F Cerun Cerun G Cerna Cerun Cerun Cerun Cerm Cerun G |
| 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 ! |
| | |
|
! = | ! |
| CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL | | I
| 1 C108A 1C108C 1.C108D 1 C1060 1 C1061 1 C1062 1 C1063 | ’ |
| —— 10UF —— 10UF —— 10UF —— 10UF p— 10UF p— 10UF p— 10UF | | CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL |
| ;&% ;&% ;&% S ;o ;o S ' 1C1070 |+ Clo71 |1 C1072 |+ Cl078 |+ ClO79 |1 Cl080 |+ Cl081 1 C1082 1 C1083 1cios4 |
0oy 0oy 0oy Gios Gios Gios Gaoz | 1UF ——IF — 1UF — 1F — 1F — 1F ——IF o o 1F
| | 10 10 10V ov ov ov v 10V 10V |
| 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
| ! 04 04 0402 02 0402 0402 0402 |
| = i | |
| These caps are on the top side. ' | L |
il ittt ! .
! [ CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL |
! [ L 1 C1087 1 C1091 1 Cl1092 1 C1093 1 C1094 1 C1095 1 C1096 1 C1097 |
| CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITICAL| | — 1F — 1UF — 1UF —_— 1 108 |
I 1 C1076 1 C1077 1 C107A 1 C107B 1 C105E 1 C106A 1 C1068B 1 C106C 1 C106D 1 C106E | | 2 3 e 2 3 e 2 3 e 2 3 e 2 3 e 2 3 e 2 1Y 2 3 e 2 3 e o Y
| —L—10uF o0k 0402 0402 0402 0402 0402 0402 |
T 2o 203
P P
| 2 cer 2 (B 1 |
5402 5402 =
| | - |
! J_ L |
! = ! Th r neath th
| CRI TI CAL CRI TI CAL CRITI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL | ese caps are beneath the CPU.
| 1 Cl107E 1 C107F 1 C108B + Cl1064 + Cl1065 + Cl1066 + Cl067
— 10UF —L 10u0F —L 10UF —L10uF —L10uF — 10UF —L10uF !
| 20% — 20% — 20% — 0% — 0% — 20% — 20% |
2 Co 2 Co 2 Copu Cerm 2 G Cerm 2 G
| 0402 0402 0402 0402 0402 0402 0402 |
! |
! |
! |
|

caps are

CPU VDDQ DECOUPLI NG

mrrored top and bottom

Intel recommendation (Table 5-4): 4x 2.2uF 0402, 6x 10uF 0603
Appl e inpl enentation 4x 2.2uF 0402, 6x 10uF 0402, 6x 10uF no stuff, 1x 270 uF Bul k
- - - - -------"-"""""=-"""=""""/-""/""="/\"="»"/="//\""»”=/-w-"="="=""=""=-"="="=""="=-""="="=">=">-° ¢ T TTTTTTTTTTTTT T T |
e ! |
| CRITI CAL CRITI CAL CRITI CAL CRI TI CAL CRI TI CAL @ Sreek CRI TI CAL cr T cal M FTEE M FTEE CRI TI CAL M FTEE |
+ C1040 + C1042 + C1043 + C1050 + Cl051 1 C109A + Cl054 + Cl055 | 1 Cl09E 1 C109D 1 C1053 1 c1o9C |
2. 2UF —— 2. 2UF —— 2. 2UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF | —— 10UF —— 10UF —— 10UF 10UF
| 3o T, T, T, @ T, W T, W T, W T, W T, &% P [, &3y &% !
2 %68 cer 2 368 ceru 2 36d cerm s s xes 2 s s | Cemi xR Cemi xR Cer xoR 2 i xor
[ A G402 G402 0402 G402 G402 | 04021 Gaos 1 Ghoa 1 G0z 1 |
| |
| | L [
| : ; |
. These caps are on the bottom side. | These caps are on the bottom side. '
________________________________________________ [P g i
| ®
T |
| | <’\:‘8| ﬂ@f ﬂ@f CRI TI CAL <’\:‘8| ﬂ@f
| 1 CLO9F 1 C1098 ! C1052 1 C1099 !
| 10UF —— 10UF —— 10UF 10UF I
I 20% 20% — 20% 20%
| , 6.3 5 6.3V , 6.3 , 6.3V |
| Cemn xR Cemon xR Cer xoR Cer x6R
| 0402-1 G403 1 Geo2 1 Geo2 1 |
|
| ! |
| < | = |
I_These caps are on the top side. | These caps are on the top side. |
________________________________________________ [P ol s

These caps are nmirrored top and bottom

SYNC DATE=11/14/2013

ISYNC MASTER=J70_TONY
TTILE

d} Appl e I nc.
®

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 TH S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL CR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

CPU Decoupl i ng

» s A

051- 1407
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4

2

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
s s _=PP3V3 S5 PCH VOCDSW

BYPASS=U0500. AHLO: : 6. 35mm
PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
66 14 8 _=PP3V3 SUS PCH VCC SPI

BYPASS=U0500. Y8: : 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
s s _=PP3V3 SUS PCH VCCSUS GPI O

BYPASS=U0500. ACO: : 12. 7nm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PV\R)

BYPASS=U0500. AHL1: : 6. 35mm

PCH VCCSDI O BYPASS
(PCH 3.3V SDI O PWR)
s s _=PP3V3 SO PCH VCCSDI O

C1208 *

BYPASS=U0500. U8: : 6. 35mm

PCH VCCSUSHDA BYPASS
(PCH 1.5V HDA PWR)
o6 17 8 _=PP1V5 SO PCH VOCSUSHDA

C1210 *

BYPASS=U0500. AHL4: : 6. 35mm

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0

as wel |

as fromclarification enuil,

fromSrini, dated 9/10/2012 2:11pm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
66 8 _=PP3V3 SO0 PCH VCC3 3 GPI O

6.3V
X5R- CERM 1
603
BYPASS=U0500. V8: : 12. 7nm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
o s _=PP3V3 SO PCH VCCTS

BYPASS=U0500. K14: : 6. 35mm

66 _=PP1V0O5 SO PCH PLLFI LTERS

66 _=PP1V05 SO PCH VCCPLL HSI O

66

66

66

8

s _=PP1V05 SO PCH VCC

s _=PP1V05 SO PCH VCCHSI O o

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
=PP1V05 S0 PCH VCCASW o

20% 10%
6.3V
X5R- CERMJ CERM
402
BYPASS=LDS00. AFD: : 12
NPASSLUGB00. ALS: © 6. 35mm
PCH VCC BYPASS

(PCH 1. 05V CORE PVR)
012551 1 Cl1256
10UF —— 1UF

20% T 10%

cERV KR
0402-1 402

1 C1257

BYPASS=L0S00. J11: < 12 7rrm
YPASS=U0500. JLL: : 6. 38mm

YPASS=U0500. AES: : 6. 35mm _L_

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PWR)

C1260 * C1261 *
1UF 1UF ——
10% 10% ——
6.3V 6.3V ,
CERM CERM
402 402

1 Cl1262

I
I
5
“
§

BYPASS=U0500. K9: : 6. 35mm
BYPASS=UDS00. L10: : 6. 35mm

YPASS=U0500. MD: : 6. 35mm

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)

66 8 _=PP1V05 SO PCH VCCI O USB2

BYPASS=U0500. AGL6: : 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
s 5 _=PP1VO5 SO PCH VOOCLK

C1266 *

BYPASS=U0500. J17: : 6. 35mm
BYPASS=U0500. R21: : 6. 35mm

31mA Max

83mA Max

CRI Tl CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
R1270 2. 2UH 240MA- 0. 2210HM PP1V05 SO PCH VCCACLKPLL
1A QA 2 PPIVOS_SO_PCH VCCACLKPLL R LYY e, M N-REGK W BTG, 675 M
e M h'E&E*W BTIE 5 W 0603 VOrTAGESL 05V
v
Ve L Ve 08 C1270 * c1271 * 1 C1272
402 47UF 47UF —/— ——1UF
20% 200 —— —— 10%
W 10V
CERM X5R 2 CERM X5R 2 2 R
0805- 1 0805- 1 203-1
BYPASS=UD500. AZ0: : 12, 7mm
BYPASS-UD500. AZ0: : 12. 7mm
BYPASS=U0500. A20: : 6. 35m’n:__
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
L1275 (PCH 1. 05V VCCCLK PWR)
R1275 2. 2UH 240MA- 0. 2210HM PP1VO5 SO PCH VCC | CC
AN 2 PPIVOS SO PCH VCC I CC R Y Y Y L2 M N-REGK W BTHEO, 675 v
M N_LINE W OTH=0. 2 WM VOLTAGE-T. 05V
L M N_NECK_W DTH=0. 2 MV 0603
Ve L VoLTAGEL 05Y C1275 * C1276 * 1 C1277
402 47UF
20%
W
RM X5R 2
0805- 1
R1280
0 BYPASS=U0500. J18: : 12. 7nm
1 2 BYPASS=U0500. J18: : 12. 7nm
5% BYPASS=U0500. J18: : 6. 35m’n:__
1/ 16W
NE[);F CRI Tl CAL
NO STUFF PCH OPlI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V CPI PLL PWR)
2. 2UH 240M 0. 2210HM PP1V05 SO _PCH VCCAPLL OPI .
B 2 M N-REGK W BTG, 675 v 57mA Nax
0603 VOLTAGE-T. 05V
NO STUFF NO STUFF
C1280 * C1281 * 1 Cl1282
47UF 47UF —|— —— 1UF
200 200 —— —— 10%
W W 0V
CERM X5R 2 CERM X5R 2 2 R
0805- 1 0805- 1 202-1
BYPASS=UDS00. AAZL: ; 12, 7mm
BYPASS-L0500. AA2L: : 12. 7mm
BYPASS=U0500. AA21: : 6. 35m’n___
CRI Tl CAL PCH VCCSATA3PLL FI LTER/ BYPASS
L1290 (PCH 1.05V SATA3 PLL PWR)
2. 2UH- 240MA- 0. 2210HM PP1V0O5 SO PCH VCCSATA3PLL 812
: 2 1 NS LS. 678" 42mA Max
0603 NO STUFF VOLTAGE-T. 08
C1290 * C1291 * 1 Cl1292
47UF 47UF —/— —— 1UF
200 200 —— —— 10%
W W 0V
CERM X5R 2 CERM X5R 2 2 X5R
0805- 1 0805- 1 203-1
BYPASS=U0500. B11: : 12, 7nm
BYPASSZUOS00, B < 12 7mm
NPASSI0300. 811 - 6. 3smmL
CRI Tl CAL PCH VCCUSB3PLL FI LTER/ BYPASS
L1295 (PCH 1. 05V USB3 PLL PWR)
2. 2Ur 240MA- 0. 2210HM PP1V05_SO_PCH VOCUSB3PLL o 14
L 2 o M N-REGKW BTG, 675 v 41mA Max
0603 VOLTAGE-T. 08V
C1295 * 1 C1297
47UF —— 1UF
200 10%
cer xR 2 36k
0805- 1 203-1

BYPASS=U0500. B18:

12, 7om
BYPASS=U0500, B18

12, 7o0m
YPASS=(0500. B18: : 6. 35mm

?2?mA Max

C1267 *

NC_VASTER=J41 _M.B

SYNC DATE:O&/ 27/ 2014 7\

TTILE

PCH Decoupl i ng

d} Appl e I nc.
®

2

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY ERTY. PPLE | NC.

OF_Al

TEEPPCBESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

051- 1407
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8 7 6 5

o6 13 s _=PPVRTC G3 PCH
CRI TI CAL
R1300'| |'R1303 R1302!| |*RL301 MT_TABLE
20K 20K 330K M 74 17 [Ty PCH CLK32K RTCXL - | RTOA o500
120w 50w 1120w T%0w 74 17 (T—PCOH CLK32K RTCX2 " |RTOR e
201, 5201 201, 201 SYMB(?TSE 19 Port assignnents:
PCH | NTRUDER L - A%~ | NTRUDER* SATA_RNO/ PERN6_L3| 5 - SATA HDD D2R N am ez e
PCH | NTVRMVEN a7 || NTVRVEN SATA_RPO/ PERP6_L3[ @ SATA HDD 2R P am = =
- ;
3] Primary HDD ( SATA)
PCH SRTCRST L L A | SRTCRST* £ SATA_TNO/ PETN6_L3| B1® TA HDD R2D C N 32 73
g SATA TPO/PETP6_L3| A1° g SATAHDDRDCP oy a2 7s
- AT RTCRST*
SATA_RNL/ PERN6_L2[ 78 N
C1300 * 1 C1303 HOA B R1310 33 Ave SATA_RP1/PERP6_L2L ™ o N
10F —4— —— 1UF 74 51 (OOT} I T _CLK IAAAZ T 1'1_|z%v Bl IF QKZOFi - HDA_BCLK/ | 2S0_SCLK - -
v, S i PLACE NEARLUDS00, AVB: 6 35mm SATA_TNL/ PETN6_L2| A7 o Nc SSD Lane 2 (PAe, unused)
RN R 74 51 ¢ooT}—HDA SYNC R1311 33 LAANZ B2 1'/4?06\/ ser\éc R - - [ HDA_SYNT/ I 280 SFRM SATA_TP1/ PETP6_L2L ®17 v NC
PUACE_NEARSL0500, AV11: 8, 35mm (1 PO-PLTRST)
7 51 ¢qom—HDA RST L R1312 33 IAANE DA RSTRL &= | HDA RST*/ 1 25 MOLK SATA_RN2/ PERNG_L1| %6 PCI E_SSD D2R N<1> s
PLACE_NEAR=UD500. AUB: 6. 35nm o SATA RP2/PERP6_L1| " g POESSDDPRP<1> maen
HDA SDI NO AY10 | HDA SDI 0/ 1 2 D
oo TP_HDA SDI N1 e A2 HDA7§D| [1); | zi’zo g SATA_TN2/ PETNG_L11 2 E D Lel2 = S0 tane 1 (FA9
o7 -
» RTC_RESET_L - = “*PD) < SATA_TP2/ PETP6_L1| &5 PCIE SSD R2D P<1> 32 73
s <
HDA _SDOUT R1313 33 1 2 74 17 HDA SDOUT R AULL [~
74 51 0T} AYA%AY; T 0w e — a0 - HDA_SDO ) 230, TX0 & SATA_RN3/ PERNG_LO|_F8 PCI E SSD D2R N<O> a2 73
| =t m E5
TP PCH |1 2S1 TXD - AWO | DA DOCK_ENF/ | 2S1_TXD SATA_RP3/ PERP6_LO| = - PCl E SSD D2R P<0> amy #2 7
TP _PCH 1251 SFRM @—"V° | HDA_DOCK_RST*/ 1 2S1_SFRM |  SATA_TN3/ PETN6_LO| <7 PCIE SSD R2D N<O> 273 SSD Lane 0 (PCle)
SATA_TP3/ PETP6_LO| P17 > PCl E SSD R2D P<0> oo 2 73
TP _PCH 12S1 SCLK - AY8 112S1_SCLK
SATAOGP/ GPI 0B84 V2 - SSD XDP PCI E3 SEL L 12 16
SATA1GP/ GPI 85| Ut D XDP_PCl E2_SEL_L 12 16 PCIE = G\D
XDP_PCH TRST L A2 *
1 [T - POHLTRST SATA2GP/ GPI (36| ° g SSD XDP POIEL SEL L 12 10 SATA = 100K PU (3V3S0)
73 10 TEy—X0P_PCH TCK - "52 | PCH TCK (1pD) SATA3GP/ GPI 87| AL g SSD XDP PCIEQ SEL L e
- ) =
XDP_PCH TDI AD61 | peH
7 10 D - LTD ary SATA | REF|_A12 o PP1VO5 SO PCH VCCSATA3PLL -
7 16 (oor}—XDP_PCH TDO -5 | PCH_TDO
ot Avs2 2 s 'R1370
72 16 [TRy—XDP VG - PCH_TVB (1Py) E RSVDL—_x NC 3. 01K
NCX22 | RSVD RSVDL s NG élznzuw
NCX_2% | RsvD 2 28t neAret0500. 12 2. samm
ci2
6B PCH JTAGX . AE63 | JTAGK SATA_RCOWP| 73 PCH SATA RCOWP
NCX—22_| RSVD SATALED* 52 PCH SATALED L 1.
CRI TI CAL
OM T_TABLE
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 6 OF 19
NOTE: Haswel | ULT requires that CLQREQ n be napped to ROOT_PORT_n+1 PCl E CLK100M ENET N a3 ouT 1) A25 PCH K24M XTALI N
to properly support CLKREQs for PClE devices. s P CLKOUT_PCI E_NO XTAL24_I = a pan B
72 34 (OO} PCl E CLK100M ENET P - CLKOUT_PCI E_PO % XTAL24_OUT|_B25 > PCH CLK24M XTALOUT ooy v e
3 12 [T ENET CLKREQ L - 2 | PCI ECLKRQD*/ GPI 018 @ PP1V0O5 SO PCH VCCACLKPLL 8 11
67 _TP_PCI E_CLK100M CAMERAN - B4l | CLKOUT_PCI E_NL é RSVDL Lo NC *R1380
7 _TP_PCI E_CLK10OM CAVERAP | akaut_PaE_PL d rRevOL™®L_ NG 3, 01K
12 PCIE CLKREQL L - ¥ | PCI ECLKRQL*/ GPI O19 e
2 2 ace_NEAR=U500. C26: 2. 5amm
72 5 ¢oom—POLE CLK100M AP N - S | CLKOUT_PCI E_N2 DI FFCLK_BI ASREF|_=° PCH DI FFCLK Bl ASREF
72 31 (oo} PCl E CLK100M AP P - B42 | CLKOUT_PCI E_P2
AP_CLKREQ L ADL .
12 [T -- POl ECLKRQ2*/ GPI 20 TESTLOW S8 PCH TESTLOW C35 RI390 10K 3znA 2
= “H TESTL R1391 10K 5%  1/20W M 201
& _TP_PCI E_CLK100M FWN &= | akaut_POE N3 TESTLOR—=— STLOW C34 R1392 10K NN Ao
TP _PCI E CLK100M FWP - &7 | cLKOUT_PCI E_P3 TESTLOW PCH TESTLOW AK8 LAANZ
57 - - TESTLON AL PCH TESTLOW ALS RI393 10K i\\Avz o0 VW W
12 PCIE CLKREQB L g N | POl ECLKRQB* / GPI Q21 5%  1/20W M 201
-
72 20 ¢ooT}—PCLE CLKIOOM TBT N &2 | aLKouT_PCiE_N4 CLKOUT_LPC of Aus LPC CLK24M SMC R 17 74 B
E_CLK100M TBT P 839 ouT
220 qop—PAE CLKIOOMTBT P~~~ g ™9 | CLKOUT_PCIE_P4 CLKOUT LPC 1] A1 LPC CLK24M LPCPLUS R 17 74
26 12 [Ty TBT CLKREQ L - % | pol ECLKRQA* / GPI Q22 ! PD- PR
72 32 (OO} PCl E CLK100M SSD N - B37 | CLKOUT_PCI E_N5 CLKOUT_| TPXDP_N_53% - TP | TPXDP_ CLK100MN
72 32 (OO} PCl E CLK100M SSD P - A37_| CLKQUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 - TP _| TPXDP_CLK100MP
B *
=PP3V3 S0 _PCH GPIO 1315 16 27 66 = 12 [ID—SSR AKREQ L - PO ECLKRG*/ GPI 23
R1320 100K IAAAZ PCH SATALED L 12
R1321 100K LAANZ 5% MW M 201 ENET QLKREQ L 12 34
R1322 100K 1 2 5% 1/ 20W M 201
AN PCIE CLKREQL L 12
R1323 100K LAAAZ S% Meow W 201 Ap QI KREQ L 1231
R1324 100K 1 2 5% 1/ 20W M 201 PCl
AAA E CLKREGB L 12
R1325 100K LAAAZ S% MW W 201 TRT QLKREQ L 12 26
R1326 100K IAANZ S% Meow W 201 gop O KREQ L 12 32
R1327 1K LAANZ S% oW M 201 oop xpp PCIE3 SEL L 1216 I RTINS
R1328 1K A I\/\/\Iz 5% 1/ 20W M 201 SSD XDP PCl E2 SEL L 1216 SYNC MASTER=J70 GAREN SYNC DATE=01/ 30/ 2014
R1329 1K 1 p S% MW W 201 Sop xpp PCIEL SEL L 1216 H
B WA e X0 POLEL SEL L e PCH Audi o/ JTAG SATA/ CLK
NN —s5—zow "ot i ente s
1- 1407
d} Appl e I nc. 051 140
S A.0.0
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
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 13 OF 123
Il NOT TO REPRODUCE CR COPY I T
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CRI TI CAL
OM T_TABLE pe
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
YM 1
R1402 R1400/ 2 kept for debug purposes. SYSTEMSPOIB\E::NAS:\AGENENF
o SMC_POH SUSACK L 4, O 5 PCH SUSACK L -2 SUsACK* 1Ry DSW/RVEN| A" g PCH DSVWRNVEN,
9%
1 /528W . PM SYSRST L - AS | Sys_RESET* DPWROK| AVS - PM RSVRST PCH L ® I 23 16 65
0201
UFF 65 44 16 PM PCH SYS PWROK A2 | SYS_PWROK (1 PD- DeepsSx) WAKE* (M5 o PCl E WAKE L Pan: ERCEIES N
RL400" - R1451
o 16 PM PCH PVWROK -7 | PCH_PVROK CLKRUN/GPI 082 "° gy PMCKRUNL ~~  emyisasas 100k
0 ™ - = %
o6 120w
Yoo o5 PM PCH APWROK 285 | APWROK SUS_STAT*/GPI O61| *' g IPCPWDWL ey e
D EMPCHAPVROK ™7 , 201
0201, e 16 1s PLT RESET L - A7 _| pLTRST* SUSCLK/ GPI 062| €8 PM CLK32K SUSCLK R oo 44 74
o5 16 13 [T)—PM RSMRST PCH L - RSVRST* SLP_S5*/GPI0B3[ A% g PMSLP S5 L [T 13 51 43 54 =
PPeeu PCH SUSWARN L - AV3 | SUSWARNK / SUSPVRDNACK/ GPI O30 SLP_S4* (N6 - PMSLP S4 L oD 13 43 64
43 16 13 [TE)—PM PURBTN L - PWRBTNF (1P SLP_S3* 11 g PMSLP S3 L OO 13 35 43 44 64 65
12 _PCH GPI 81 - % | ACPRESENT/ GPI (31 SLP_ANS g TPPMSIPAL
- (1 PD- DeepsSx) -
1w PMBATLOWL g ™ [BATLOW/GPIO72 SLP_SUS*(Y\™ g PMSLPSUSL s
TP_PM SLP_SO_L - AFS SLP_S0* SLP_LAN* (fN7 TP, LP_LAN L
TP LP_WAN L AW | SLP_W.AN*/ GPI C29
CRI TI CAL
OM T_TABLE
u0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 9 OF 19
TP _EDP BKLT PWM - 88 | EDP_BKLCTL o] DDPB_CTRLCLK]| ®° DP TBTSNKO DDC CLK 30 80
¢ DDPB_CTRLDATA| & DP_TBTSNK DATA
13 _EDP _BKLT EN - A9 | EDP_BKLEN % (.pupﬁgm o8
DDPC_CTRLCLK| % DP_TBTSNK1 DDC CLK 30 80
o = >
13 _EDP_PANEL PVR - EDP_VDDEN 4] CTRLDATAL P21 DP TBTSNKL DDC DATA 30 80
(1 PD- PLTRST#) b D
27 13 TBT PWR REQ L - % _| Pl RQA*/ GPl O77 E
P4 ,
76 43 13 il %ZE Sa L — P RQB ;g' g: 5 DDPB AUXNLSS DP_TBTSNKO AUXCH C N 26 80
s _PCH - PI RQC*/ GPI A - 5
- DDP @=DP TBTSNKI AUXCH C N &>
13 _PCH GPI 080 - N2 | Pl RQD*/ GPl 080 CANN e
DDPB_AUXP|_25 DP_TBTSNKO AUXCH C P 26 80
TP_PCl _PME L - AL PVE* (1 Py Q D[PCiAUXP%_“%@ 26 80
13 _PCH GPI 065 - Y | GPI CB5
w0 20 15 DP _TBT SEL - U | opr o2 DDPB_HPD| % @ DP TBTSNKO HPD am =
ENET_LOW PWR L3l cPiosa
s 34 13 GO0} - DDP "8 DP_TBTSNK1 HPD
13 _AUD PWR EN ; ™ | eriosl PO - S <am =
13 _AUD | PHS SW TCH EN - L4 | GPl 083 EDP_HPD| &= DP_| NT_HPD Yan KU
- o=
=PP3V3 S5 PCH GPI O 15 66
R1405 1K IAAAZ PM PWRBTN L 13 16 43
R1410 10K 1 ANA2 S zow W ' PM BATLOW L 13
R1452 10K 1 , % VW W ' PO E WAKE L 13 18 31 35
N 201
R1453 100K 1 2 PCH GPI CB1
NW T T ?
=PP3V3 SO _PCH GPI O 12 15 16 27 66
R1455 10K 4 2 PM CLKRUN L
NN 5w —or B
R1440 100K LAAA2 TBT PWR REQ L 13 27
R1441 10K 1 AAA 2 S MEow W 201 gve RUNTIME SO L 13 43 76
R1442 100K N /\/\/\,2 5% 1/ 20W M 201 5oy GPl O79 1
R1443 100K 1/\/\/\/2 5% 1/20W M 201 by Pl 080 1
R1448 100K N , 5%  1/20W W 201 AUD PWR EN
N —s—rmow—w—ox ?
R1460 100K AN PM SLP S5 L 13 31 43 64
R1461 100K LAAAA Sw MEwW MW % pMSIP s4 L 13 43 64
R1462 100K 1 AAAA SwowEw W ' PMSLP S3 L 13 35 43 44 64 65
R1464 100K ANAZ S vEow W ' PMSLP SUS L 1
R1430 100K s EE 201
ANAA EDP BKLT EN 13
R1431 100K . AAAA S wEw W ' _EDP_PANEL PWR 1
R1445 100K 1 AN o wEw W *' _pCH GPI 065 13
R1446 100K 1 AAAZ S% oW W 201 pp TRT SEL 13 40 50
R1447 100K . AAAZ S%  Meow W 20! ENET _LOW PWR 13 34 36
R1449 100K LAAN2 S% oW M 201 AUD | PHS SWTCH EN 13
5% 1/ 20W M 201

MASTER=J70_NI CK

I SYNC

SYNC DATE=11/20/2013

TTILE

PCH PM PCl / GFX

TG NOVEET

d} Appl e I nc. 051 1407
o A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
PCl E TBT D2R N<O> - P10 [ PERNS_LO U0500 [ USB2NO| AN USB EXTA 0 N an s
72 26 (TR - _ ——y——= O (T Ext A (LS/FS/HS
= 2 [[>_POLE_TBT D2R P<0> - 0 |PERPs 0 TASELLOT USB2PO[° g USBEXTAO P i tal )
Thunderbol t Iane 0 omPCOLE TBT ReD C N<0> - CIPETNS L0 SYMIL OF 19
12 26 -— _| USB2NL AR B EXTB 1 N a7s Ext B (LS FS/ HS
72 26 (OOT} PCIE TBT R2D C P<0> -~ PETP5_LO UsB2pP1| AT? USB EXTB 1 P CED 7 t ( )
F8
72 20 (rRy—PCLE ISI 5222 r:<i> - - PERNS_L1 uss2ne | A8 B EXTC 2 N -
72 25 (IRy—PAE <1> - PERPS_L1 USB2P2| %8 gy USB EXTC 2 P D = Ext C (LS/FS/HS)
Thunderbolt |ane 1 72 20 (0T} PCIE TBT R2D C N<1> - B23 | PETNS_L1
72 25 (0T} PCIE TBT R2D C P<1> - A28 | PETP5_L1 USB2N3| ARLO USB EXTD 3 N a2 75
e USB2P3| AT10 gy USB EXTD 3 P o 2 7 Ext D (LS/FS/HS)
72 2 TR PClE TBT D2R N<2> - HO | PERNS_L2
72 26 [Ty—PCLE TBT D2R P<2> - S0 | PERPS_L2 USB2NA| VIO gy USB CAVERAN ~~~ emeyar s Carner a
ALLS USB CAMERA P
Thunderbol t |ane 2 2 26 PCl E TBT R2D C N<2> - 21 | pETNG L2 USB2P4| " gy B CAVERA P mmyor s
< c21
72 20 ¢ooT}—PCLE TBT R2D C P<2> - PETP5_L2 P USB BT N e .
ops| ANIS USB BT P
72 26 (rWy—PCOLE TBT D2R N<3> - £ | PERNS_L3 USB2P5| %" gy USBBT P~~~ emeyas
72 26 [T PClE TBT D2R P<3> - F6 | PERP5_L3 USB2N6|_APLL NC
X
Thunderbol t |ane 3 . PClE TBT R2D C N<3> - 822 | pETNG_L3 use2pe| ML o NG
72 20 @E PCIE TBT R2D C P<3> -2 | PETP5_L3
UsB2N7 [ A2 o N
a1 AP13
72 0 Ey—PCOLE AP D2R N - PERN3 YSB2PTLE N
2 a1 [ PCIE AP D2R P - F11 | pERP3 u:|m L
i USB3 Port Assignnents:
Ai rPort 7 % q@m-POE AP RD C N - =9 | PETNS E% -
72 31 (O} PCIE AP R2D C P - B30 | pETP3 USB3RNO|_%° USB3 EXTA D2R N a1 75
USB3RPO| "2 g USB3 EXTAD2RP  rmas
F13
72 s [Iy—PCLE ENET gZZR N - PERNA USB3TNO| 33 B3_EXTA R2D. N s Ext A (S9)
72 51 (CWy—PCOLE ENET 2R P - PERP4 USB3TPO| 54 g  USB3 EXTA RPD CF P oo @
Et her net 72 a1 qogm}—PCLE ENET R2D C N - 829 | pETNA
72 31 (Q}—POLE ENET R2D C P -2 | PETP4 USB3RNLL E1° g USBB EXTBD2RN  ema s
USB3 Port Assignnents: USB3RPL| F1° g USBSEXTB DPRP a7
a7
e ﬁzg EEZ gg E - F17 PERNL/ USB3RN2 USB3TNL | B33 USB3 EXTB R2D CF N a1 75 Ext B (S9)
75 42 [TR>—USE - PERP1/ USB3RP2 USBTPL[ A2 g  USB3 EXTB RID CGF P oD @ 7
Ext C (SS) 75 a2 @ﬂ EXTC R2D CF N - S0 | PETNL1/ USB3TN2
75 42 (OOT}—USB3 EXTC R2D CF P - St | PETP1/ USB3TP2
USBRBI AS* (10 7s PCH USB RBI AS
F15
75 a2 [TRy—USB3 EXTD D2R N = PERN2/ USB3RNS USBRBI AS| A11 PLACE NEAR=UD500. AJ10: 6. 35mm
75 42 [Ty USB3 EXTD D2R P - PERP2/ USB3RP3 'R1570
Ext D (SS) 75 42 (o) —USB3 EXTD R2D CF N &— =1 | PETN2/ USB3TNS RSVD| A0 o 22.6
75 42 (OOM)—USB3 EXTD R2D CF P - 2L | PETP2/ USB3TP3 RSVDLAMO o NC 1/ 20w
, 201
NCX——=_| RSVD 0O00*/ GPl 40| A3 XDP_USB EXTA OC L 14 16
NCx—=21 RSVD OC1*/ GPl O41[ ATL XDP_USB EXTB OC L 14 16 L
115 _PP1VOS SO PCH VCCUSB3PLL 2 PCH PCI E_ROOVP 227 | PCI E_RCOWP OC2*/GPIOI2| M2 g XOP USBEXTCOCL ermue 6 -
B27 | PCI E_I REF Qoc3*/ GPI m3L‘wL—@ 14 16
R1500*
3.01K
19
1720w
201, CRI TI CAL
PLACE_NEAR=U0500. A27: 6. 35mm OM T_TABLE
u0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 7 OF 19
74 45 42 CEry— LPC_ AD<0> R1540 3B IAAAE o ulPCADR> | (A SVBALERT*/GPI OL1] A2 o, PCH SMBALERT L
33 % LPC AD R<1> AWL2
14 45 42— LPC AD<1> R1541 AN o e o—p— LADL SwBLK 22 MBUS POH CLK o 7
74 45 a3 LPC AD<2> R1542 33 1 2 7a LPC AD R<2> P LAD2 Q A
D P D2 e VW A0 B2 ~— vuliam ] & SVBDATAL gy, SVBUS PCH DATA D v
24
7 e D NN W zor hand
LPC FRAME L R1544 33 1 2 74 LPC FRAME R L AVI2 | | FRANVE* SMLOALERT*/ GPI 060[ A-2 WoL_EN 14 35
7o O A A T o - g - o>
[ SMLOCLK. A o SM. PCH 0 CLK oD s 7
SPI_CLK R M lsp_ak @ SMLODATAl A1 g g SM. PCH 0 DATA 16 76
s Qe = G <D
SPI_CSO R L \ *
e @SR S0 R L gm—— SPI_G30 SMLIALERT*/ PCHHOT*/ GPI O73{ A% g PCH SMIALERT L .
TP SPI_CS1 L * AGR *
sl T(I:§L.10 SML1CLK_GPI O75[ A8 - SM. PCH 1 OK @
Ac2 . )
TP SPl C2 L g "ZySPI 79?3 = SML1DATA/ GPI O74] @ SM._PCH 1 DATA CBED
74 asqEry—SPL MBI R gy ™ ISP |
(1 PUTI PD)
7a as, SPI_M SO A sPI MEO o (1PU 1 PD) CL_OKAZ g TP CLINKOK
I P
4
10 SPL_10S2> =~ ey ISP IR B (1PU 1 PD) CL_DATAL " g TP CLINK DATA
(TPY
14 _SPIL_10<3> ALl sp o8 o CL_RST* | * TP_CLINK RESET L
S — e e RS2V -
=PP3V3 SUS PCH GPI O o6
R1579 100K IAANZ PCH SML1ALERT L 14
R1580 100K 1 o S% MEOW MW 201 wpp ySB EXTA OC L 1416
R1581 100K 1mz 5% MEow M 201 xpp USB EXTB OC L 14 16
R1582 100K YV S% 120w M 201 xpp UsB EXTC OC L 1416
R1583 100K 1 p'An'2 S MEOW M 201 xpp USB EXTD OC L 14 16 SYNC _MASTER=J70_TONY. SYNC DATE=10/ 15/ 2013
R1590 100K 1apn2 *° MW W 291 poH SMBALERT L 1 umi==
S amow o PCH PCI e/ USB/ LPC/ SPI / SMBus
=PP3V3 SUS PCH VCC SPI 811 66 T T
1 R1548 1K IAAAZ SPI_1 0<2> 14 Appl e | nc 051- 1407
1 R1549 1K 1 p % MEOW M 200 gpp | o<3> . o
NV “‘ ®
5%  1/20W W 201 A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC.
R1591 100K 1 2 WOL _EN 14 35 THE POSESSOR AGREES TO THE FOLLOW NG
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66

=PP1V05 S0 CPU VCCST

57 17 16 8 6

R1600*
1K
ORI TI CAL 11200
OM T_TABLE 201,
PLT RESET L
e VI < U0500 THRMIRI P20 o PM THRMIRIP L oo 4 7
HASVELL- ULT il Pul | -up/ down on chi pset support page (depends on TBT controller)
2crcr2 Q RCI N/ GPI cB2| 4 TBT Cl O PLUG EVENT L 15 26 Cactus Ridge: Alias to TBT_ClOPLUG EVENT, requires pull-down.
SYM 10 OF 19 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L, requires pull-up (S0).
s SERI R gty LPC SERI RO CBD 15 43 45 - = = -
16 15¢@ry—XDP_PCH GPI O76 - P | BMBUSY*/ GPI O76 I
> A5 PCH OPI _COVP
16 15¢gryM.B RANCEGD - 2lerics g POLOPI_COw
g RSVD| AF20 PLACE_NEAR=U0500. AWL5: 12. 7nm
2 HDM TBTMUX_SEL TBT & "7 | LAN PHY_PVR_CTRL/ GPI 012 e X NC :
. D> - {_PHY_PVR_ ReVDL 22 3¢ R1601
— 49.
S Rl?o%?( NC MEM VDD SEL 1V5 L NOTEST-TRE e A% | GPIOLS (1P ReWRSTH) o
N 1/ 20w
ikl 5%2
XDP_LPCPLUS GPI O Y1 - ol M GOOD LED
CR: TBT_G2SX_BI DI R, requires 100k pull-up to SUS e 1o 1D - GPI o6 GSPI0_Cst/ GPl 083 - M i 2201
RR/FR  DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC et 16 15 [Ty XDP_PCH GPI Q17 - ™ |Gl o7 GSPI 0_CLK/ GPI CB4|_® @ PCH CAM RESET L o 55
* o ENET SD RESET L - "B cPio2a GSPI 0_M SO GPI 085| @ PCH CAM EXT_BOOT oy 55 =
- (rPo)
NS Ls
) 76 43 15 [TR)—SMC WAKE SOl L - GPl Q27 (1 PD-Deepsx) fﬁﬂ Pczﬁng%)l / GPI 086 o= SDCONN OC L oo 15 3
R1603 TPAD SPI_INT L AD7
100K * - o 8 GSPI1 CS'/GPIOBT| N g POHGSPIICSL
5% ENET_NMEDI A SENSE AN
ey T SERS - &P 6 GSPI1 CLK/GPICBE| S g POHGSPIIOK
201 SSD_PWR EN A
: “' - &P 86 GPILMSOGPIORI[ ' gu POHGSPIIMSO i
am PCH TBT PCIE RESET L APL '
. - GPI 067 GSPI_MOSI / GPI coo|_*2 PCH GSPI 1 MOSI - PLT RESET L Vany EERERTRCES
63 15 (oom}—HDD_PVR_EN -t | cPicEs VoS! I @u—PCHGSPIL MBI
ART a1
16 15, XDP. IN_STATE L ATS | GPI 069 0_RXDy G 01 - AE_SOLX WAKE L * ]?3-0?(02
K3
15 _SD_PWR EN - aPlona UARTO_TXDY GPI 02 =DM TETMIX FLAG L ® 20w
* 32 Ve
2o 15 TBT PWR EN - res | ool 017 UARTO_RTS*/ GPI 093 @=—JTAG 1 SP TDO Yany EERU , 201
UARTO_CTS*/ GPI co4| & @ AP RESET L
XDP_JTAG | SP_TCK. w - oD =t
Required JTAG pul lups are on the XDP connector page. 10 10 10 0T} - Gl o8 h
16 16 15 OM}—XDP_JTAG | SP_TDI - ¥ | aPl 049 O[O UARTI_RXDIGPICD| X g PCHUARTIRD
- alz _
18 15 (OO} JTAG TBT TMS PCH - P3| GPl a0 ~ UART1_TXD/ GPI O] = PCH UART1 TXD 15
-5 - =
15 _PCH HSI O PWR EN - Y2 | HSI OPC/ GPI O71 UART1_RST*/ GPI 02| 23 - PCH UART1 RTS L 15
1s _TPAD SPI_IF EN - ATS | GPl oL3 UART1_CTS*/ GPI 08| 24 - PCH UART1 CTS L 15
M.B_RAMCEG3 A
16 15¢E> - GPI oL4 | 2C0_SDA/ GPI O4]_F2 @ PCH 1200 SDA 1
SPI ROM USE_M.B v
74 asCE - GPl @25 | 2C0_SCL/ GPI OB|_F2 - PCH 1200 SCL 15
15 _CAVERA PWR EN PCH - E | GPIOss
4
15 _PCH GPI 016 -] e | 2C1_SDA/ GPI 08| @ PCH 12CL SDA -
F1
16 15¢Ery—MB_RAVCEGL -l 1 2C1_SCL/ GPI O7| @ PCH 12C1 sa s
R1604" 16 15¢Ery—M-B RANCEFG2 - AV | GPI 010 SDIOCLK/GPIOBAl = g TBT POCRESET L fmyer Pul | -up on TBT page
1K
1o 15 SSD DEVSLP - 2 | DEVSLPO*/ GPI 083 SDIOCMIGPIOBS[ ™ g BT PWRRSTL s
201 ) 15 _AP_SOI X WAKE SEL - & | SDI O POWER_EN/ GPI O70 “SP% ST%%)GD' os6| = - PCH STRP TOPBLK SWP L )+ Requires connection to SMC via 1K series R
% (oo SSD RESET L - L2 | DEVSLP1*/ GPI 088 SDI O D1/ GPI 067 £ - PCH GPI 067 15
NS *
o6 27 16 15 13 12 _=PP3V3 SO PCH GPI O s PCH GPL O8O - DEVSLP2*/ GPI B9 SDIO D2/ GPI 068l S gu LODIROL s
] R1605 1K LAAAZ PCH TCO TI MER DI SABLE - V2 | SPKR/ GPI 081 SDI O_D3/ GPI 069|_F2 - LCD PSR EN 15
5% 1720W W 201 . (1 PD- PLTRST#)
=PP3V3 S5 PCH GPI O 13 66
=PP3V3 S4 PCH GPI O 15 66 o6 27 16 15 13 12 _=PP3V3_SO_PCH GPI O
=PP3V3_S0_PCH GPI O 12 13 15 16 27 66
15 [PCH GSPI1 CS L R1654 47K IAAA2
=PP3V3_S0_CAMPVREN w o _PCH GSPI1_MOSI R1653 _ 100K VVNE 5% 1720w M 201
36 15 _SDCONN OC L R1657 200K LAANE 5%  1/20W W 201
R162 100K 15 _AP_SOI X WAKE L R1658 100K LAANLE %  1/20W M 201
628 IANANA— CAVERA PVR EN PCH 15 15 _HDM TBTMUX_FLAG L R1659 100K 1 o % Mzow w201
R1624 100K 1 , 5% 120W M 201 57aG TBRT TMS PCH 15 18 RL660 100K NN w30t
R1634 100K 1/\/\/\/2 5%  1/20W M 201 TAG | SP_TDO TBTLC for CR, SO for RR 15 PCH UART1 RXD 1’\/\/\/2 -
NW—s—rmowmox e ) i s _PCH UARTL TXD R1661 100K AN 5% 120w W 201
R1609 100K NN TBT C1O PLUG EVENT L 15 26 RAM Confi guration Str aps 15 _PCH UART1 RTS L R1662 100K LAAAL S% uEow w201
R1610 100K 1 o % MEOW W 201 xpp pCH GPIO76 15 16 . - _PCH UART1 CTS L R1663 100K . , 5% 120w W 20
A\ Aozt For chi p-down RAM syst ems A\ Ao —or
R1611 100K IAAN s - XDP_LPCPLUS GPI O 15 16 15 _PCH 1200 SDA R1664 100K LAAAZ
R1617 100K LAAAZ 5: ;zox W 201 oop puR EN 15 15 _PCH | 2C0_SCL R1665 100K LAANE 5% 1720w M 201
R1618 100K LAAN s% 1,20 V201 o0 pwR EN 15 63 w6 27 16 15 13 1 =PP3V3_SO_PCH GPI O 1= _PCH 1 2C1_SDA R1666 100K VVAE S% 120w W 201
R1621 100K 1/\/\/\/2 5 ow M 201 gt PWR EN e s _PCH 12C1 SCL R1667 100K N , 5%  1/20W W 201
R1625 100K LAAAL S% oW M 201 poH HSIO PWR EN 15 RAMCFG3: H | RAMCFG2: H | RAMCFGL: H | RAMCFQO: H M\ T
RL629 100K 1zapn'z ™ YW W 2% poy cpiose 15 R1680"| R1681'| R1682'| R1683"
R1632 100K LAANZ S% l2ow W 201 o op) B9 s 100K 100K 100K 100K
RI633 10K 1Az V2w BT pc seRiRo 15 a3 a5 A A 1/23(78% J/ZSW% 153 MEM GOOD LED RI650 100K anp2
M M M M & OW M 201
5%  1/20W W 201 15 PCH GSPI1 CLK R1651 47K 1 2
R1635 100K 1 2 BT PWR RST L 201 201 201 201 AN\
/\/\/\/ 15 31 2 2 2 2 5% 1/ 20W M 201
R1637 100K 1 , 5% 12w W 2T | RO L 15 _PCH GSPI1 M SO R1652 47K LAAN 2
1 5
N Tzow 201 s 38 15 _PCH CAM RESET L NOsTUEE R1668 100K LAANL 5%  1/20W W 201
5% 1/ 20W M 201
RI615 100K inpn 2 TPAD SPI_INT L » s MEXT_B = 400K s BT
R1619 100K LAAAZ S% oW W 201 xpp SDOONN STATE CHANGE L 15 16 =
R1620 100K LAANA 2 S% Meow W 201 op pywR EN 15 RAMCFG: L | RAMCFGL: L | RAMCFQO: L
R1614 100K IAAAZ S% oW M 201 g WAKE SO L 15 43 76 R1685'| R1686'| R1687'
5% 120w WF 201 10K 10K 10K
R1616 100K ) oK oK e
616 LAAAZ S - PCH GPI O67 15 o 1/ 20W 1/ 20w 1120w SYNC MASTER=J70 DI NI SYNC DATE=01/21/ 2014
RL612 100K 1npp 2 XDP_PCH GPI 017 1516 201, 201, 201, 201, I'p!!g T
5% 1/ 20W M 201
R1622 100K LAAAZ XDP_JTAG | SP_TCK 15 16 18 PCH GPI d M SC/ LPI O
R1623 100K LAANA 2 S% oW M 201 wpp JTAG ISP TDI 15 16 18 T
5%  1/20W W 201 L 051- 1407
R1626 100K LAAAZ TPAD SPI_| F_EN 15 = App| e | nc
5% 1/ 20W M 201 . o
R1630 100K IAAAZ SSD _DEVSLP 15 = A
5%  1/20W W 201 . 0.0
R1631 100K LAAAZ AP_S0I X_WAKE SEL 15 NOTI CE OF PROPRI ETARY PROPERTY:
% 1/ 20w 201
R1636 100K 1 2 0 ? " ° ENET MEDI A SENSE 15 34 75 THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
/\/\/\/ 5% 1/ 20w M 201 PROPRI ETARY P ERTY_OF_APPLE | NC.
R1638 100K 5 LCD PSR EN ) THE POSESSOR AGREES TO THE FOLLOW NG
NN 550w F 301 s | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 123
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3

; B CPU M cr o2- XDP  This i
Extra BPM Test pol nts NOTE: This is not the standard XDP pinout.
Use with 921-0133 Adapter Flex to
CRITI CAL support chi pset debug.
XDP_BPM L<2> XDP_CONN
e @—JCE)WPS TP1802 JléOO
XDP_BPM L<3> -
7o X BEMLS> py 1pyg03 s 10 =PPIVOS SO XOP am T DF40RC- 60DP- 0. 4V Lom T
XDP_BPM L<4> Mg 1AL800 W ST- S XWL801
[ i) 1
e TP1804 R1832 SHORT e SHORT
XDP_BPM L<5> Mg 150 202 U 402
736 E—J@Tp,ps TP1805 ew
7 o [rgy—XDP_BPM L<6> B TP1806 5 02" 2 {10 ol 2
73 6 Cy—XDP_BPM L<7> ,TCEP'PG TP1807 s By XDP_CPU PREQ L COBSEN_AQ Py 10 o P CBSFN_CD CPU CFG<17> ames
TP- PG s [C—XDP_CPU PRDY L CBSEN A1 Py too j S OBSEN_C1 CPU CFG<16> ame »
ol
o > CPU CFG<0> OBSDATA_AQ P 195 o2 P OBSDATA_ QD CPU CFG<8> Yanu BRE
6 > CPU CFG<1> OBSDATA_A1l Py i 00 1; P OBSDATA_C1 CPU CFG<9> Ve LRE
ol
75 s ry—CPY CEG<2> CBSDATA_A2 o=—p—30 0> o CBSDATA_C2 CPU CFG<10> ams
5 > CPU_CFG<3> OBSDATA_A3 > iz 00 1: DU OBSDATA_C3 CPU_CFG<11> ame »
ol
71 6 ry—XDP_BPM L<0> COBSFN_B0 Py Z 00 2; P COBSFN_DO gﬂ g:iz: ame »
7o —XDP_BPM L<1> CBSEN _B1 = = 00 = = CBSEN D1 ame »
ol
7 5 > CPU CFG=4> OBSDATA_BO P 24 5 0 - OBSDATA_DO CPU CFG<12> ams
7 5 E—PY CEG5> CBSDATA_BI1 = Z: 00 : = CBSDATA_DI1 CPU CFG<13> ame
ol
YOP s > CPU CFG<6> OBSDATA B2 P N0 0 OBSDATA [ CPU CFG<14> ame
75 5 E—PY CEG<7> CBSDATA_B3 o=—p—30 0 o= COBSDATA_D3 CPU CFG<15> ams
7 17 o ) CPU_VCCST PWRGD R1800 1K LAAAZ = g a— S
PLACE_NEAR=U0500. C61: 12. 7nm 5% 1/ 20W M 201 0 O
XDP 71 XDP_CPU VCCST PWRGD PWRGDY HOOKO - 95 o2 - LTPCl K/ HOOK4 NC
1 13 (M) PM PWRBTN L R1802 0 LAAN 2 16 XDP_CPU PWRBTN L HOOK1 - 46 ot P | TPCI K#/ HOOKS NC
PLACE_NEAR=U5000. 33: 12. 7mm 5% 120w W 0201 YoP_CPU OBSAB L VCC. CBS. AR ey A 5 oles - VG OBS CD XDP_CPU_CBSCD XDP
XOP + o CPU_PVR DEBUG HOOK? — 100 o RESET#/ HOOKE XDP_CPURST_L R1805 1K 12 _PLT RESET L am s s
% /
65 4s 13 (OOT}—PM PCH SYS PVROK R1804 220 ;a2 XDP_SYS PWROK HOOK3, 100l & DRR#/ HOOK? XDP_DBRESET L 1617 PUACE_NEARC0500. AGT: 13, 7rm
% AIBWMELE 402 30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page
46 ,BEM XDP_SDA SDA P 52 0 O S1 -~ D0 XDP_CPU TDO Van: LECRE
46 16 =SMBUS XDP_SCL scl - 54 S3 - IRSTIn XDP_CPU TRST L 6 16 73 66 57 17 15 8 5 _=PP1V05 SO CPU VOCST
- 0 O - D>
TP _XDP TCK1 TCK1 - 0 o= - 1Dl XDP_CPU TDI oo ¢
7 15 6 (@—XDP_CPU TCK TCKO O 4 o5 o - TVNS XDP_CPU TMS o ¢ XDP
ool XDP_PRESENT# 72 16 6 _XDP_CPU TDO R1810 51 1
XDP XDP XDP  PLACE_NEAR=J1800. 47: 28mm PLACE_NEAR=J1800. 51: 28nm 5% 1/ 20W M 201
PLACE_NEAR=J1800. 48: 28mm PLACE_NEAR=U0500. AA63: 50mm C1800 * 4 N o 1 C1801 1 C1806 XDP
XDP DP
0. 1UF —— —— 0. 1UF —— 0. 1UF XDP_CPU TRST L 811
R A 1%, - 0y, e FLACE TEAR=o5 00 E55: 26 oW o1
2 2
CeRM XoR 51850847 CERM XGR CERM XGR XDP
73 16 6_XDP_CPU TCK
PLACE_NEAR= 5%  1/20W M 201 J_
J_- TDI and TMS are terminated in CPU. =
= XDP_CPU PRESENT L
XDP
PCH_JTA( R1 0 1 2 PCH JTAGX R
B 835 NN e o ‘B Tp1888 PCH M 2 XDP
PUACE_NEARS1800.'%3: 28 . =PP3V3. S5_XDP Cro2-
. CRI TI CAL
PCH XDP Si gnal s XDP_CONN
These signals do not connect to XDP connector in this architecture, only accessible J1850
i i i iati a T DF40RC- 60DP- 0. 4V NOSTUFE VoL T =3
via Top-Side Probe. Nets are listed here to show XDP associ ations and to make clear 1850 M ST- SMU R1880 MON’QEEE w’éﬂ:ﬁg %W
what restrictions exist on PCH GPI Gs when Top-Side Probe is used for PCH debug. SHORT 62 /™ 61 0 = — y
i @ s =PP3V3 S5 PCH JTAG 1 2 PP3V3 S5 PCH JTAG B
1/ 16W 402
'R1890 |'R1891 R1892 R1899
. . 2 E 1
PCH XDP Si gnal s Non- XDP Si gnal s O O PLACE_NEAR=U0500. AEG1: 28mm 210 210
g g CBSFN_A0 NC; 1o o+ CBSEN OO AEP_M.B_RAVORG) . PRGN D300 Aoz 25 50w S 1/%0w uzuw 1/20w
= S XDP_JTAG | SP_TCK PLACE_NEAR=U0500. AE63 28rm1
16 11 ¢oom—XDP_USB EXTA OC L S USB_EXTA OC L ™ OBSFN_A1 NC: 1o o CBSEN _C1 Yany EEU 2340:1 2340:1 2201 2201
_ — O O XDP XDP F
v XPWBEXIBCL o — HER_EXTR L < 16 14 _XDP_USB EXTA OC L COBSDATA_AQ =] o COBSDATA_CD SSD XDP PCIE3 SEL L i, 73 16 12 _XDP_PCH TDO ) NO STUF
= - b O O
16 14 (Oom)—XDP_USB EXTC C L — USB EXTC OC L am « 16 14 _XDP_USB EXTB OC L CBSDATA_Al o——10 o} CBSDATA_CI1 SSD XDP PCIE2 SEL L 5, 73 16 12 _XDP_PCH TDI
MAKE_BASE=TRUE — 14 13 XDP_PCH TVB
O O 7316 12
10 14 r—XDP_USB EXTD CC L VARE BASESTRE USB_BXTD CC L <1 2 16 14 _XDP_USB EXTC OC L CBSDATA_A2 >——00 0 CBSDATA 2 SSD XDP PCIE1l SEL L ,, 16 12 _PCH JTAGX
16 XDP_M.B RAMCFGD 3 M.B_RAMCFGD CED s 16 14 _XDP_USB EXTD OC L OBSDATA A3 Py 19 oXe 17 OBSDATA _C3 SSD XDP_PCIEO SEL L
RAMEGL o RAMOE ) “-o o= PG AT R0 S L 25 'r1893 |'R1894 |'Ri895 |'R1898
mm
—OELE e = e < <D OBSFN_BO NCx—20 of2—xNC OBSFN_DO P e 0 A s Smm & 100 100 100 1, 5K
16 XDP_M.B RAMCFG2 M.B_RAMCFG2 aD s OBSFN_BL Nex—24 0 o2 ne OBSFN_DL /50w 1/20w 1/20w /50w
PE BRSO B0 o042 201 201 201 ¥
— 2 2 2
P MB RAMES = M.E RAMECS D 16 15 _XDP_SDOONN_STATE_CHANGE L CBSDATA_BO -—— 20 0l CBSDATA_ M XDP LPCPLUS GPIO 1516 wa L L NO STUFF
16 15_XDP_SDCONN STATE CHANGE L — SDCONN_STATE _CHANGE L T 26 16 _XDP_M.B RAMCFGI1 COBSDATA_B1 G- 39 oXe! 29 OBSDATA_D1 XDP_PCH GPI O17 oo s
MAKE_BASE=TRUE — e ool = = =
16 _XDP_M.B RAMCFG2 CBRSDATA_B2 o1 0 o012 CBSDATA 2 XDP _PCH GPI O76 ¢, 15 NOSTUFF
16 XDP_M.B_RAMCFG3 OBSDATA_B3 -—— 0 012 OBSDATA D3 XDP_JTAG | SP_TDI Yan RLEU 73 16 12 XDP_PCH_TCK R1896 51 2 Ap L
R1883 39 O O 37 PLACE_NEAR=U0500. AE62: 28mm 5% 1/ 20w MF 201
o5 13 PM RSVRST PCH L 1K 2 XDP_PM Rs_»r?_sr PCH L HOOKO -1 0 o2 HOOK4. =PP1V05_SO XDP_ 16 66 e — R1897 51 NOSTUFF
20w o 2 1
xop_cPy_PURBTN 'L T HOOKI --—3 0 o2 NC HOOKS e PLACE_NEAR=U0500. AU62: 28mm 5%  1/20W M 201
XDP_PCH OBSAB VOC_OBS_AR 45 o4 VCC_OBS_CD =PP3V3 SO PCH GPIO 12 13 15 27 66 R1881
HooK2 NG 45 oS HOOKE XDP_PM PCH_PWROK 1K 2ANNA PM PCH PVWRK 13 65 =
XWL851 HOOK3 NC; 4 6 o042 HOOK?. XDP_DBRESET L 16 17 S% 120w M 201
16 15 XDP_LPCPLUS GPI O — LPCPLUS GPIO S 1 2 LPCPLUS GPI O an RS 59 oXe! 49
VAKE_BASESTRUE srarr VVVioz 45 16 _=SMBUS XDP_SDA spa -——10 o ™o XDP_PCH TDO #un R1882
o T 46 16 _=SMBUS XDP_SCL s T 54 53 TRSTn XDP_PCH TRST L R XDP_PCH TRST L, 16
- e s WA
TCK1 NC: 9 6 o= 1Dl XDP_PCH TDI_geyyry 12 16 73 0201 - -
73 16 12 _XDP_PCH TCK TCKO 4 5 oo IV XDP_PCH TNG 12 16 73 NOSTUFF NC_MASTER=J70_TONY SYNC DATE=11/07/ 201
oD e
M.B_RAMCFGX GPI Os have TPs. 90 o2 PLAGE_ NEAR=11850. 47: 28mm CPU/ PCH Mer ged
XDP XDP XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. C1850 1 1 C1851 1 C1852 DRAVW NG NUVE 7
SDOONN_STATE_CHANGE_L i i i 0. 1UF —— st () —L o 1uF — o aF Appl e I nc 051- 140
| - - L is aliased, do not plug/unplug SD Cards during PCH debug. 10% / — 10% —T— 10% .
6.3V , 6.3V , 6.3V
JTAG I SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. CERV 3T SomrXSR Sopr SR 8
NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Should force PCH GPI 047 high to ensure TBT router powered to avoid | eakage/cl anping of signals. EHE 'N;—r ngp A&‘ERPEERE' NS THE

LPCPLUS _GPIO is aliased, do not attenpt use during PCH debug.
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RTC Power

Sour ces

ALL_SYS PWRGD CPU_VCCST_PWRGD Level - Shifter

CRLTL
OIRX)
NTR4101P
D1900 SOT- 23- HF
BAT54DW X- G
SOT- 363 PPAV3 G3 RTC SW 2 SIA_LD 3 PP3V3_G3_RITC &6
} « =PP3V3 G3H RTC D 1 N s M N-REGK-W DTHE0. oMM
Coi n-Cel I Hol der R1902 LT VOLTAGE=3. 3V T yﬁ;&é&fﬁé‘lig v
PPVBATT_G3_RTC 2 1K 1 PPVBATT &3 RTC R 4 N 3 B
M N-RECK-W BTHEO, 5 5% M N-REGEW DTH=0. 2 g RTCRST: Y *
VNN WD o Ew N ] s R1930
A Mokt NCx—Ne - NG NC 10K
J1900 4 SMC _ASSERT RTCRST 1 2 SMC_ASSERT _RTCRST_R
BB10201- C1403- 7H 5%
° L 1 &dseE C1930
APN: 51150054 TPlgoo TPlgOl oz 0. 1UF 0. 1UF ——
1.97X2. 02Mvk NP 1. 97X2. 02MVt NSP 4 e
— : SMT- PAD 1SMT- PAD 2 Ceru ceru 2
- L ] vt L—| oM T 02 402
Pl ace TP1901 on bottom side

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
13251059 1 CAP, 0.1 UF, 402 C1931 RTCRST: Y
11650090 | 1 | RES, 10K OHM 402 c1931 RTCRST: N
PLACE_NEAR=Y1910. 2: 2MV
191
R1910 C1910
74 12 (TIy—PCH CLK32K RTCX2 . 1A QA 2 74 PCH CLK32K RTCX2 R 12
|
) 120w =
M-
Rl 9136],\)' 0201 CRITICAL |2 Seev
M Y1910
1/ 20w 32. 768K- 20PPM 12. 5PF
i, 2012-1 |, Cl911
12PF
74 12 (oom—PCH CLK32K RTCXL 12
z L
0201
PLACE_NEAR=Y1910. 1: 2MV
R1955
74 12 [@—LPC CLK24M SVC R PLACE_NEAR-LOS00. ANIS: 10MM |\ 22, LPC CLK24M SMC oo 3
120w
o R1956
74 12 [r@y—LPC CLK24M LPCPLUS R PLACE NEAR-UDS00. AP1S: 10MM 3 22\ ) | pe ¢ K24M LPCPLUS oo s
120w
201
191
G R1915 PCH Reset Button
1]z o 7¢PCH CLK24M XTALOUT R AN 2 PCH CLK24M XTALOUT am e v
CRI TI CAL 59% s _=PP3V3 SO PCH
T Y1915 nEr
- v R1916
QG
0201 NCX NC 24. 000MHZ- 20PPM 6PF ozor 1M 'R1995
o
NCx NC 5 soxe. somme s oow 47K
Cl916 K , o1 XDP 116w
6. 8PF 402
1|2 PCH CLK24M XTALI N oo 12 7 R10996 ’
J_ A 16 [Ty XDP DBRESET L LAAN 2 o PM SYSRST L oo 1+
= By 3 Tew omT
0201 MELF 'R1997
0
5%
T1ew
V- UF
, 402

66 65 64 63

=PP3V3 S5 PWRCTL

=PP1V05_ S0 CPU VCCST

68 15 16 57 66

1
Cc1972 o R1972
0. 1UF —— vee 10K
v o[ u1972 ey
*SR ord TargPCOTGE 501
65 43 3 [T)—ALL_SYS PVRGD 2|A l@ 4 CPU VOCST PWRGD __gryymy s 16 71
NCx—{NC NGEx NC
G\D

PCH ME Di sabl e

«_=PP5V_S0_PCH STRAP

Strap

DESCRI PTOR_OVERRI DE_L S5V

DESCRI PTOR_OVERRI DE

WL B0 7
SoT563 S SPI
VER 5 G
o 1 s_=PP1V5_S0_PCH VCCSUSHDA x
g3 b SPI
920  pjs
DNNSL%%VK-GZ =
VESI’Q 3
o
2[G7s
[T SPI _DESCRI PTOR OVERRI DE L L
PCH uses HDA _SDO as a power-up strap. I f
If high,

ME is disabled. This allows for

re-flashing of SPI
SMC controls strap enable to allow in-field control
Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.

12 74

| ow,

ME functions normal ly.
full

ROM
of strap setting.

ISYNC MASTER=J70_NI CK
TTILE

SYNC _DATE=02/ 25/ 2014
—

Chi pset Support

DTG NORELT s |
d} Appl e | nc. | 051-1407 |'D
S A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
'pFHE LQI\%MTIO\I CONTAI NED
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Redwood Ri dge JTAG I sol ati on

TBTLC can be on when SO is off, and vice-versa
I sol ati on ensures no | eakage to RR or PCH

79 27 26 _PP3V3 TBTLC

1
22
Re021°| | C2020 0.
100K Q5o UF 5%
50 20% A 1/ 20w
1/ 200 2 o M
- 02 , 201
? U2020
= 74LVC2QR07 -
= Sorser SO pull-up on PCH page
From RR 26 [Ty—J1TAG TBT TDO 1|1A & 1Y|e | JTAG I SP TDO o s To PcH
Fr om PCH 15 (T)—LTAG TBT TM6 PCH 3|2A & 2v| 4 JTAG TBT _TMS oo 2 To RR
SO pull-up on PCH page D
1
NOTE: Sol ution shown is for LPT-LP. Qher PCH's may require isolation on TCK
and TDI as well for PCH glitch-prevention.
NOTE: This reference schematic assumes PCH JTAG GPIGs are only used for
Thunderbolt. |If other ASIC JTAG signals are wired into these GPIGs
different isolation techniques will likely be necessary.
Mil ti-router designs also require different circuitry. MT
0 15 (TR XDB_JTAG ISP TOK — JTAG TBT Tok SAARN>  ITAG TBT TCK g 2
= MAKE_BASE=TRUE 402
1 X\/\Zl)()l2

16 15 (TR XDP_JTAG | SP_TDI — JTAG TBT _TDI TAG TBT_TDI 26
——  MAKE_BASE=TRUE 402
T

35 31 13 PCLE WAK

71 16 15

Q010

SSMBK15AMFVAPE
VESM

Pl at f or m Reset Connecti ons

12 Ty PLT_RESET L

MAKE_BASE=TRUE

R2081
1 2 DEBUG RESET L oo s
Unbuf f er ed “;jZfW
1R23(:)3552 SMC LRESET L
A A B oD -
£
R2095

=PP3V3_S4 PCH GPI O;s &6

CRI Tl CAL

TBT WAKE L .

53T o
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Menory Bit/Byte Swi zzle

MAKE_BASE
=MEM A DQ<0> TRUE MEM A _DQ<0>
=MEM A_DQ<1> TRUE MEM A_DQ<1>
=MEM A DO<2> TRUE MEM A DQ<2>
=MEM A DQ<3> TRUE MEM A DQ<3>
=MEM A DQ<6> TRUE MEM A DQ<4>
=MEM A DQ<5> TRUE MEM A DQ<5>
=MEM A DQ<7> TRUE MEM A DQ<6>
=MEM A DQ<4> TRUE MEM A DO<7>
=VEM A DO<17> TRUE MEM A DO<8>
=MEM A DQ<18> TRUE MEM A DO<9>
=MEM A DQ<19> —  Ime MEM A DQ<10>
=MEM A DQ<23> TRUE MEM A DQ<11>
=MEM A _DQ<21> TRUE MEM A _DQ<12>
=MEM A DQ<16> TRUE MEM A DQ<13>
=MVEM A DQ<22> TRUE MEM A DQ<14>
=MEM A DQ<20> TRUE MEM A DQ<15>
=MEM A DQ<8> TRUE MEM A DQ<16>
=MEM A DQ<12> — TRE MEM A DQ<17>
=MEM A DQ<11> TRUE MEM A DQ<18>
=MEM A DQ<14> — Tme MEM A DQ<19>
=MEM A DQ<9> TRUE MEM A DQ<20>
=MEM A DQ<13> TRUE MEM A DQ<21>
=MEM A DQ<15> TRUE MEM A DQ<22>
=MEM A_DQ<10> TRUE MEM A_DQ<23>
=MEM A DQ<28> TRUE MEM A DQ<24>
=MEM A DQ<25> TRUE MEM A DQ<25>
=MVEM A DQ<24> TRUE MEM A DQ<26>
=MEM A DQ<27> TRUE MEM A DQ<27>
=MEM A DQ<26> TRUE MEM A DQ<28>
=MEM A DQ<31> TRUE MEM A DQ<29>
=MEM A DQ<30> TRUE MEM A DQ<30>
=MEM A DQ<29> TRUE MEM A DQ<31>
=MEM A DQ<32> TRUE MEM A DQ<32>
=MEM A DQ<33> TRUE MEM A DQ<33>
=MVEM A > TRUE MEM A_DQ<34>
=MEM A DQ<38> TRUE MEM A DQ<35>
=MEM A DQ<37> TRUE MEM A DQ<36>
=MEM A DQ<36> TRUE MEM A DQ<37>
=MEM A DQ<35> TRUE MEM A DQ<38>
=MEM A DQ<34> TRUE MEM A DQ<39>
=MVEM A DO<55> TRUE MEM A DQ<40>
=MEM A DQ<51> TRUE MEM A DQ<41>
=MVEM A DO<53> TRUE MEM A DQ<42>
=MEM A DQ<49> TRUE MEM A DQ<43>
=MVEM A DO<50> TRUE MEM A DQ<44>
=MEM A_DQ<54> TRUE MEM A_DQ<45>
=MEM A DQ<48> TRUE MEM A DQ<46>
=MEM A DQ<52> TRUE MEM A DQ<47>
=VEM A DOQ<47> TRUE MEM A DQ<48>
=MEM A DQ<46> TRUE MEM A DQ<49>
=MEM A DQ<40> TRUE MEM A DQ<50>
=MVEM A DQ<42> TRUE MEM A DQ<51>
=MEM A DQ<43> TRUE MEM A DQ<52>
=MVEM A DOQ<41> TRUE MEM A DQ<53>
=MEM A DQ<45> TRUE MEM A DQ<54>
=MVEM A DQ<44> TRUE MEM A DQ<55>
=MEM A_DQ<60> TRUE MEM A_DO<56>
=MEM A DQ<61> TRUE MEM A DQ<57>
=MEM A DO<58> TRUE MEM A DO<58>
=MEM A DQ<59> TRUE MEM A DQ<59>
=MEM A DQ<56> TRUE MEM A DQ<60>
=MEM A DQ<57> TRUE MEM A DQ<61>
=MEM A DQ<62> TRUE MEM A DQ<62>
=MEM A DQ<63> TRUE MEM A DQ<63>
=MEM A DQS P<0> TRUE MEM A DOS P<0>
=MEM A_DQS_N<O> TRUE MEM A_DQS_N<0>
=MEM A DQS P<2> TRUE MEM A DOS P<1>
=MEM A DQS N<2> TRUE MEM A DQS N<1>
=MEM A _DQS_P<1> TRUE MEM A_DQS_P<2>
=MEM A DQS N<1> TRUE MEM A DQS N<2>
=MEM A DQS P<3> TRUE MEM A DOS P<3>
=MEM A DQS N<3> TRUE MEM A DQS N<3>
=MEM A DQS P<4> TRUE MEM A DOS P<4>
=MEM A DQS N<4> TRUE MEM A DQS N<4>
=MEM A DQS P<6> TRUE MEM A DOS P<5>
=MEM A DQS N<6> TRUE MEM A DQS N<5>
=MEM A _DQS_P<5> TRUE MEM A_DQS_P<6>
=MEM A DQS N<5> TRUE MEM A DQS N<6>
=MEM A DQS P<7> TRUE MEM A DOS P<7>
=MEM A_DQS N<7> TRUE MEM A _DQS N<7>

MAKE_BASE
=MEM B _DQ<7> TRUE MEM B DO<0>
=MEM B_DQ<3> TRUE MEM B_DOQ<1>
=MEM B DO<1> TRUE MEM B DQ<2>
=MEM B_DQ<5> TRUE MEM B DO<3>
=MEM B _DQ<6> TRUE MEM B DOQ<4>
=MEM B DQ<2> — me MEM B DQ<5>
=MEM B _DQ<O0> TRUE MEM B DO<6>
=MEM B _DQ<4> TRUE MEM B DO<7>
=MEM B_DQ<8> TRUE MEM B DO<8>
=MEM B_DQ<9> TRUE MEM B DO<9>
=MEM B DQ<14> TRUE MEM B DQ<10>
=MEM B DQ<15> TRUE MEM B DQ<11>
=MEM B_DQ<10> TRUE MEM B_DOQ<12>
=MEM B DQ<13> TRUE MEM B DQ<13>
=MEM B DQ<12> TRUE MEM B DQ<14>
=MEM B DQ<11> TRUE MEM B DQ<15>
=MEM B DQ<22> TRUE MEM B DQ<16>
=MEM B DQ<18> TRUE MEM B DQ<17>
=MEM B DQ<16> TRUE MEM B DQ<18>
=MEM B _DQ<20> TRUE MEM B DQ<19>
=MEM B DQ<23> TRUE MEM B DQ<20>
=MEM B DQ<19> TRUE MEM B DQ<21>
=MEM B DQ<17> TRUE MEM B DQ<22>
=MEM B_DQ<21> TRUE MEM B_DQ<23>
=MEM B DQ<29> TRUE MEM B DQ<24>
=MEM B _DQ<25> TRUE MEM B DQ<25>
=MEM B DQ<24> TRUE MEM B DQ<26>
=MEM B DQ<28> TRUE MEM B DQ<27>
=MEM B DQ<30> TRUE MEM B DQ<28>
=MEM B DQ<26> TRUE MEM B DQ<29>
=MEM B DQ<31> TRUE MEM B DQ<30>
=MEM B DQ<27> TRUE MEM B DQ<31>
=MEM B DQ<34> TRUE MEM B DQ<32>
=MEM B DQ<37> TRUE MEM B DQ<33>
=MEM B > TRUE MEM B_DQ<34>
=MEM B DQ<35> TRUE MEM B DQ<35>
=MEM B DQ<33> TRUE MEM B DQ<36>
=MEM B DQ<32> TRUE MEM B DQ<37>
=MEM B DQ<38> TRUE MEM B DQ<38>
=MEM B DQ<36> TRUE MEM B DQ<39>
=MEM B DQ<42> TRUE MEM B DQ<40>
=MEM B _DQ<43> TRUE MEM B DQ<41>
=MEM B _DQ<40> TRUE MEM B DQ<42>
=MEM B DQ<41> TRUE MEM B DQ<43>
=MEM B DQ<45> TRUE MEM B DQ<44>
=MEM B DQ<47> TRUE MEM B_DQ<45>
=MEM B DQ<44> TRUE MEM B DQ<46>
=MEM B DQ<46> TRUE MEM B DQ<47>
=MEM B DQ<51> TRUE MEM B DQ<48>
=MEM B DQ<48> TRUE MEM B DQ<49>
=MEM B DQ<54> TRUE MEM B DQ<50>
=MEM B _DQ<50> TRUE MEM B DQ<51>
=MEM B _DQ<49> TRUE MEM B DQ<52>
=MEM B DQ<55> TRUE MEM B DQ<53>
=MEM B DQ<52> TRUE MEM B DQ<54>
=MEM B DQ<53> TRUE MEM B DQ<55>
=MEM B_DO<56> TRUE MEM B_DO<56>
=MEM B _DQ<58> TRUE MEM B DQ<57>
=MEM B DQ<62> TRUE MEM B DQ<58>
=MEM B DQ<60> TRUE MEM B DQ<59>
=MEM B DQ<63> TRUE MEM B DQ<60>
=MEM B DQ<61> TRUE MEM B DQ<61>
=MEM B DQ<59> TRUE MEM B DQ<62>
=MEM B DO<57> TRUE MEM B DO<63>
=MEM B DQS P<0> TRUE MEM B DOS P<0>
=MEM B _DQS_N<O> TRUE MEM B _DQS_N<O>
=MEM B DQS P<1> TRUE MEM B DOS P<1>
=MEM B DOS N<1> TRUE MEM B DQS N<1>
=MEM B _DQS_P<2> TRUE MEM B_DQS_P<2>
=MEM B DQS N<2> IRUE MEM B DQS N<2>
=MEM B DQS P<3> TRUE MEM B DOS P<3>
=MEM B DQS N<3> TRUE MEM B DQS N<3>
=MEM B DQS P<4> TRUE MEM B DOS P<4>
=MEM B DQS N<4> TRUE MEM B DQS N<4>
=MEM B DQS P<5> TRUE MEM B DQS P<5>
=MEM B DQS N<5> TRUE MEM B DQS N<5>
=MEM B _DQS_P<6> TRUE MEM B_DQS_P<6>
=MEM B DQS N<6> TRUE MEM B DOS N<6>
=MEM B DQS P<7> TRUE MEM B DOS P<7>
=MEM B DQS_N<7> TRUE MEM B _DQS N<7>
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VRef Di vi ders

=PP1V2 S3 DDR MEMVREF

66

21 22

'R2221
8. 2K
15
1720w
M
R2223 L0
1
7 [r>—CPU_DDR A VREFDO N PPOV6_S3 DDR VREFDQ A
VOLTAGE=0. 6V
1% PLACE_NEAR=R2221. 2: 1mm M N_LI NE_W DTH=0. 3 nm
1/ 20w | M N_NEGK_W DTH=0. 2 mm
g2
! 1%
1 C2220 VI
— 0. 022uF 201,
(0
s o
0201 R2220
1
DDR VREFDQ A RC AR, R2241
v 8. 2K
wzow _ b
= M
R2243 201 L 201
10
CPU DDR B VREFDQ 1 2 PPOV6_S3 DDR VREFDQ B
i mns AA%Y; VOLTAGE=0. 6V
1% PLACE_NEAR=R2241. 2: 1mm M N_LI NE_W DTH=0. 3 nm
1/ 20w | M N_NEGK_W DTH=0. 2 mm
2 stzzgﬁ
! 1%
1200
1 C2240
—— 0. 022UF 201,
— 10%
S ey
XoR. CERM
o201 R2240
24. 1
DDR VREFDQ B RC R, R2261
v 8. 2K
1120w _ Toow
& c

201

201

23 24

.11
7 Oy CPU_DDR VREFCA 1 ,5\/\/\/ PPOV6_S3 DDR VREFCA
VOLTAGE=0. 6V
1% PLACE_NEAR=R2261. 2: 1mm M N_LI NE_W DTH=0. 3 mm
%4/:28\;\/ 1 M N_NECK_W DTH=0. 2 nm
Dok R2262
8. 2K
106
1/ 200
+ C2260
—— 0. 022UF 201,
— 10%
2 SR ceru
0201 R2260
24.9
DDR VREFCA A RC 1 2
1%
120w 1
Y5 —

201

21 22 23 24
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U2300 U2300
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
7025 7 VEM A _CAA<O> R |cao (1 0F 2 DQO|_P® =MEM A 0> 19 66 24 23 22 21 _=PP1V8 S3 DDR ~ (2 OF 2) B2
70 25 7 (TR MEM A CAA<1> > P2 |cal w DQL[ =MVEM A 1> 10 aad w B5
70 25 7 (TR MEM A CAA<2> > N2 |ca 8 DQe| Mo =MEM A 2> 10 A5 8 cs
70 25 7 MEM A CAA<3> N |ca3 § DQa| Mt =MEM A 3> 19 o § E4
70 25 7 MEM A CAA<4> M |cad P DQu| M =MEM A 4> 10 ALO 2 E5
70 25 7 MEM A CAA<5> P lcas S DQs[ M =MEM A 5> 10 % || vDDL o Fs
7025 7 M A <6> £ |cae g DQs| Mo =MVEM A > 10 w Py 12
7025 7 VEM A CAA<7> £ |ca7 é DQ7| M1 =MEM A 7> 1o s é 2
70 25 7 (TN MEM A CAA<8> > 22 |cas Dl Fit =MVEM A 8> 10 s L6
oz IR)—MEMA CAA<9> g @ ICA9 DQO|_F0 =MVEM A > 19 uLo L
DQLO|_F® =MEM A 10> N
7025 7 MEM A CKE<0> K3 |CKEO OM T_TABLE g 5 “NEM A 11s o o6 24 23 22 21 _=PP1V2 S3 DDR VDD2 "8 OM T_TABLE VS v
MEM A CKE<1> Ka DQL =! 19 ~
o7 )—MEMA CKE<1> g T IOKEL gy A paL2| £ =MNEM A 12> 1o o CRI Tl CA iad
70 25 7 MEM A CLK P<0> B ek T DQ13| E0 =MVEM A 13> 10 P RS
70 25 7 (TN MEM A CLK N<O> > 2 |lck_C DQL4| E° =MVEM A 14> 10 > T2
DQL5| 2 =MEM A 15> T3
70 25 22 7 MEM A CS 1<0> L3 g0+ 5 - =y 1= 19 - = C
702522 7 [y MEM A CS L<1> > HAcstr baLg = e s
DQL7|T® =MVEM A 17> 19 e =
8 {ono DQLg|_Ti0 =MEM A 18> 19 Hi2 =
< |pwvi DQ1g| Tt =MEM A 19> 19 s -
P8 [ove DQRo| 8 =MVEM A 20> 19 J6 VDD2 o8
= % Ibve DQR1| P =MEM A 21> 10 pa -~
DQR2| RO =MEM A 22> 10
MEM A ODT<0> I8 K6 [}
70252 7 M)—MEMA QDT<0> g %8 joDT poea| R =MEM A DQ<23> 19 a2 VSSCA [
DQR4| St =MEM A 24> 10 " P
MEM A ZQ<0> B 1z D5l 20 =MEM A 25> 10 o ™
MEM A ZQ<1> B |zQ DQR6| = =MEM A 26> 10 = o
7. =MEM A 27>
24 23 22 20 PPOV6 _S3 DDR VREFCA - " _|VREFCA DQZB 21 —MEM A _DO<28> v = 86
D2 [
DQRo|_BLo =MVEM A DQ<29> 10 ™ B12 _—
Do =MEM A 30> 10 =
C2340 * DQB1| B8 =MEM A 1> 10 66 24 23 22 21 _=PP1V2_S3_DDR_VDDCA F2 o12
0. 047UF . @ E6
10% 0% NCX——— DQso_d L1t =MEM A N<O>
6.3V 2 2 6.3V Al3 — 19 H3 VDDCA F6
er &R NC)(—Eu DQs1_d Gt =MEM A N<1> 19 L2 F12
NCx—3 DQs2_d Pt =MEM A N<2> 10 = o
1 NCx— |y pOs3_qg o =MEM A N<3> 19 ®
%XT_H ol o VEM A peo> . o6 24 23 22 22 _=PP1V2 S3 DDR VDDQ 2; 1o
NG DQs1 T[S0 =VEM A P<i> 10 5 vssq | 22
NCx—2Z DQs2_T| P20 =MEM A P<2> 19 =7 Lo
NC u12 DQS3_T| P10 =MEM A P<3> 19 G2 =
NCx—22 | M2
e
o - ~s B
NCX—— P12
Y 1
Nz ) : -
NCX——— o T6
VDDQ T12
K8
K11
66 24 23 22 21 _=PP1V2 S3 DDR VDDQ . — £
N8
+ C2300 + C2301 + C2302 + C2303 + C2304 + C2305 + C2306 1 C2307 2
0. 1UF ——0.1UF ——1UF —— 1UF —— 10UF —— 1UF ——1UF 10UF
10 — 10 —— 1o% — 1% —— 20% — 1o% —— 1o% 200 R12
16 16 1oV 1oV 5.3V 1oV 1oV 5.3V
2 X5R-CERM 2 XSR CERM 2 xsr 2 xR 2 2 xR 2 xR 2 CERM ull
0201 0201 402-1 402-1 0402 402-1 202-1 0402
1 -
66 24 23 22 21 _=PP1V2 S3 DDR VDD2 _ =
+ C2320 +C2321 + C2322 + C2325 + C2326 + C2327 + C2323 + C2324
1UF ——1UF ——1UF ——1uF —— 1UF ——1UF —— 1UF 10UF
10% —— 1o0% —— 10% — 1% — 1% —— 10% — iow 20%
, oV , 1oV , oV , 1oV 1oV , 1ov , 1oV , BV
X5R X5R X5R X5R X5R X5R X5R CERM
202-1 202-1 202-1 202-1 202-1 202-1 202-1 0402
66 24 23 22 21 _=PP1V2_S3_DDR VDDCA . =
PLACEMENT_NOTE:
+ C2310 1 C2311 + C2313 1 C2314 + C2315 1 C2312 _—
1UF ——1UF ——1UF ——1uF —|—1uF 1UF
10% - 10% — 10% —T— 10% —T— 10% —T 10% 10uF caps are shared between DRAM
1oV 1oV 1oV Tov Tov 1oV - e
2 1o 2 1% 2 1o 2 1% o 2 1% Distribute evenly. %ﬁc MASTER=J41 _M.B SYNC DATE=09/ 03/ 201
202-1 202-1 202-1 202-1 402-1 402-1 T
LPDDR3 DRAM Channel A (0-31)
£ >\ g e i
66 24 23 22 21 _=PP1V8_S3 DDR o d} | 051- 1407
Appl e Inc.
+ C2330 + C2331 + C2334 + C2335 1 C2332 + C2333 1 C2336 8 A 0.0
1UF ——1UF ——1UF —— 1UF —— 10UF —— 10UF 0. 1UF -
fre) T i _ - - % - =z, 1%, NOTI CE OF PROPRI ETARY PROPERTY:
2 xR 2 Sem 2 SR 2 Sem pee 2 epm 2 Cm xR THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
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LPDDR3 CHANNEL A (32-63)

U2400 u2400
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
7025 7 MEM A _CAB<0> R |cao (1 k2 D[P =MEM A DO<32> 1 o6 24 23 22 22 _=PP1V8 S3 DDR ~ (2 OF 2) B2
70 25 7 (TR MEM A CAB<1> > P2 |cal w DQL| N =MEM A 33> 19 il w BS
70 25 7 MEM A CAB<2> 2 Ica2 8 DQe| MO =MEM A 34> 19 AS 8 cs -
70 25 7 (TR)—MEM A _CAB<3> - '8 fca3 £ [ec] Mk =MEM A _DO<35> 19 o £ £
7025 7 VEM A CAB<4> M8 |caa g DQ| e =MEM A 36> 1o ALO 3 =
70 25 7 MEM A CAB<5> 3 |cas ) DQs[ M =MEM A 37> 10 w VDDL & Fs
70 25 7 M A_CAB<6> £ _|cae § DQs| MO =MVEM A > 19 Ll § Ji2
70 25 7 MEM A CAB<7> E |ca7 o DQ7| Mt =MEM A 39> 10 us a K2
70 25 7 (TN MEM A CAB<8> > 22 |cas Dl Fit =MVEM A 40> 10 s L6
70 25 7 EJML‘—GOAQ DQo|_F10 =MVEM A 41> 10 uLo V3
DQLOLFe =MEM A 42> Ve ad
7025 7 MEM A CKE<2> X3 |cCKEO OM T_TABLE g 5 —VEM A DO<d3 “ o6 24 23 22 21 _=PP1V2 S3 DDR VDD2 "8 OM T_TABLE SS| v
M A CKE<3> Ka oL = 1 o
oz R)—MEMA CKE<3> g ' ICKEL CRITI CA paL2| £ =MVEM A DO<44> D v o CRI Tl CA iad
7025 7 MEM A CLK P<1> 3 ek T DQL3|_E0 =MEM A 45> 10 - 5
70 25 7 (TN MEM A CLK N<1> > 2 |lck_C DQL4| E° -— =MEM A DQ<46> CED 10 > T2
DQL5| > =MVEM A 47> T3
70 25 21 7 MEM A CS 1<0> L3 g0+ 2 - o o= 19 - = C
70 25 21 7 MEM A CS L<1> Ladogy+ DQL = = 19 = -
DQL7 @=p—=MEM A _DO<49> D v -
8 |ovo pQLel 0 =MEM A 50> 19 H2 =
< Iov DQLY| Tt =MEM A 51> 19 7 -
P8 [ove DQRo| 8 =MVEM A 2> 19 J6 VDD2 o8
= % |pve D1l R @=p=VEM A DO<53> D P P
2| R0 =MVEM A 54> 19
MVEM A_ODT<0> 98 |opT D2 K6 )
122 7 CN)—MEMA QOT<0> g 0| poea| R @i =EM A DOS55> D v az VSSCA [
cu1 -
D4 =MEM A 56> 19 s 3
MEM A ZQ<2> B |zQo DQR5| 0 DS =MEM A DQ<57> D © o ™
MVEM A ZQ<3> B zqu D@6l =MVEM A 58> 10 = ”
7. =MEM A 59>
24 23 21 20 PPOV6 S3 DDR VREFCA - *_|\VREFCA D@E@B 11 “NVEM A N v o -
L p—
DQeo| BLo =MVEM A 61> 19 w —
Do =MVEM A 62> 10 =3
C2440 * DQB1| B8 =MVEM A > 19 66 24 23 22 21 _=PP1V2_S3_DDR VDDCA F2 D12
0. 047UF . @ )
0% NCX——— DQS0_g L1t =NVEM A Ne4> o
eV, , 6.3V Nex " _ v | | vooca Fo
201 201 X | Des1_g & =NEM A N<5> 10 = =D
NCx—3 DQs2_d Pt =MEM A N<6> 10 = o
1 %x_“ NU DQS3_d] oLt =MEM A N<7> 19 *®
X = DDR ALL
NG DQso_T| L0 —VEM A p<4> o 66 24 23 22 21 _=PP1V2 S3 VDDQ = -
NCx—=] DQS1_T| &° =MVEM A P<5> 10 = vssd | K0
NCY—Z- DQs2_T| PO =MVEM A P<6> 19 2 Lo
NC u12 DQS3_T| P10 =MEM A P<7> 19 G2 =
s M2
NCX—— = B
o " N6
NCX—— P12
NC)%KB] NC H1 -
R3 J9
NCX——— o T6
vDDQ T12
K8
K11
66 24 23 22 21 _=PP1V2_S3 DDR VDDQ . — £
N8
t C2400 1 C2401 1 C2402 1 C2403 1 C2404 1 C2405 1 C2406 a2
0. 1UF —/—0.1UF ——1UF —— 1UF ——1UF ——1UF 10UF
10% — 1% —— 1o% — 1% — 1% —— 10w 200 R12
6V 16 1ov 1ov 1ov 1ov 6.3v
2 X5R-CERM 2 X5R CERM 2 xsr 2 xR 2 xR 2 xR 2 RM ull
0201 0201 2021 2021 402-1 402-1 0402

66 24 23 22 21 _=PP1V2 S3 DDR VDD2

1 C2420 1 C2421 1 C2422 1 C424 1 C2425 1 C2426 1 C2423
1UF —— 10UF —— 10UF —— 1UF ——1UF ——1uF 1UF
0% —— 20% —— 20% — 1% — 1% — 10w 0%
i 6.3v 6.3V 0V 0V 0V 0V

2 X5R 2 CERM 2 CERM 2 X5R 2 X5R 2 X5R 2 X5R
202-1 0402 0402 202-1 202-1 202-1 2051

66 24 23 22 21 _=PP1V2_S3_DDR VDDCA

' PLACEMENT _NOTE:
1 C2410 1 C2411 1 C2413 1 C2414 1 C2415 1 C2412
1UF —L U —L 1ur —L JuF —L JuF 10UF 10uF caps are shared between DRAM
10% —— 10% —— 10% — 10% — 10% 20% Di i Iy, /\
2 Sem 2 jen 2 ek 2 em 2 em Ceran stribute evenly %{: VASTER=J41_M.B SYNC_DATE=09/ 03/ 2019
402-1 402-1 402-1 402-1 402-1 0402 TTTLE

LPDDR3 DRAM Channel A (32-63)

TG NOVEET

051- 1407

66 24 23 22 21 _=PP1V8_S3_ DDR

C2433 t C2434 t C2432 JiC2435

' d} Appl e I nc.
fc2430 2431 |: o o0

1UF —— 1UF —— 1UF —— 1UF —— 10UF 0. 1UF .

10 T g T g I 1 I %, 0%, NOTI CE OF PROPRI ETARY PROPERTY:
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u2500 u2500
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
7025 7 MEM B_CAA<O> R |cao (1 0F 2 D] =MEM B 0> 10 66 24 23 22 21 _=PP1V8 S3 DDR s (2 OF 2) B2
7025 7 (D) MEM B CAA<1> > P2 |cAl w DQL| N =MEM B 1> 19 A w B5
70 25 7 MEM B CAA<2> 2 |ca2 8 DQe| MO =MEM B 2> 10 S 8 cs -
70 25 7 [TR)—MEM B _CAA<3> > ™S |ca3 < pQa| Mt =MEM B 3> 19 fad < E4
70 25 7 MEM B _CAA<4> M [caa 2 DQ| e =MEM B 4> 10 ALO 2 =3
70 25 7 (TR MEM B _CAA<5> > P |cas & DQs[ M =MEM B 5> 19 % | | vbb1 & s
70 25 7 M B \<6> E3 |cae § DQe| MO =MVEM B > 10 u § J12
70 25 7 MEM B CAA<7> E |ca7 o DQr| M1 =MVEM B 7> 19 us a K2
70 25 7 (TR MEM B CAA<8> > > |cag Dl Fit =MEM B 8> 10 LI L6
70 25 7 m_’\/w‘—u@g DQo|_F10 =MVEM B > 19 uto M
Fo =MEM B DQ<10> \% il
7025 7 MEM B CKE<O> K3 |ICKEO OM T_TABLE ﬁg - —VEM B 11e o 66 24 23 22 21 _=PP1V2 S3 DDR VDD2 "8 OM T_TABLE S9 -
M B E<1> K4 = 19 o
7025 7 EL‘—CKE]‘ CRI TI CA mlz E11 . ' =MEM B !)512> E 19 Dt CRI TI CA R4
70 25 7 MEM B CLK P<0> B ek T DQ13| E0 =MEM B 13> 10 P RS
70 25 7 [T MEM B CLK N<O> > 2 |lck_C DQL4| E° -— =MEM B DQ<14> CED > T2
oo =MEM B 15> T3
70 25 24 7 MEM B CS L<0> 13 {50 %2 = V. 19 - = C
=| 19
e N)y—MEMB CS Lel> g  UACSI* par7| ™ =NVEM B_DO<17> D : —
8 {ono DQLg|_Ti0 =MEM B 18> 19 Hi2 =
< |pwvi DQ1g| Tt S =VEM B DO<19> D s I
P8 [ove DQRo| 8 i M B 20> 19 J6 VDD2 o8
= % |IpvB D1l R =MEM B 21> 19 pr -~
2| R0 =MEM B 22> 10
MVEM B_ODT<0> 98 |opT D2 K6 )
7025 20 7 (TN)—NMEM B QOT<0> . ° 2
DQR3| Bl gy =MEMB DO<23> o PeR VSSCA| [
DQR4| St =MEM B 24> 10 " P
MEM B ZQ<0> B8 |zoo DQR5| 0 =0 =MEM B DQ<25> D © o ™
MEM B ZO<1> B4 |lzon DQR6| & =MEM B 26> 10 - T2
e =MEM B 27>
24 22 21 20 PPOV6 _S3 DDR VREFCA - H_IVREFCA £8 B11 =MEM B 28> 2: = =
s —_—
DQRo|_BLo =MEM B 29> 19 w —
Do =MEM B 30> 10 =
C2540 * DQB1| B8 =MEM B 1> 10 66 24 23 22 21 _=PP1V2_S3_DDR VDDCA F2 L2
0. 047UF . @ =
6% NCx—— L1 =MEM B N<O>
a2 ;i DQs0_gj 0 o] | vooca w
2or 201 NCx—3 Dos1_q =2 =MEM B Rl> 1 B Fi2
NCx—3 DQs2_d Pt =MEM B N<2> 10 = o
1 NCx— |y pOs3_qg o =MEM B N<3> 19 ®
‘ - DDR_VDDO ALL
%x& DQSO_T| 110 =MEM B P<0> 10 o0 24 23 22 21 =PPIV2 S3 Vi - Ty
NC uL DQs1_T|_ SO =NVEM B P<1> 10 = vssq | Ko
NCx—2Z DQs2_T| P20 =MEM B P<2> 19 =7 Lo
NCx ui2 DQS3_T| PO =MEM B P<3> 19 oz M
U3 M2
NCx— 8
NCY—— H :; B
NCx—= | NC H1
R3 > R6
NCx—— " 6
201 | vopQ 12
K8
K11
66 24 23 22 22 _=PP1V2 S3 DDR VDDQ o — L
N8
+ C2500 + C2501 + C2502 + C2503 + C2504 + C2505 + C2506 a2
0. 1UF ——0.1UF ——1UF —— 1UF —— 1UF —— 10UF 10UF
—— 10% —— 1o% — 1% — 1o% —— 20% 20% Ri2
1 Tov 1oV 1oV 1oV 6.3v 6.3v
2 X5R-CERM 2 X5R CERM 2 R 2 R 2 xR 2 CERM 2 CERM ull
01 0201 402-1 402-1 402-1 0402 0402
1 -
66 24 23 22 21 _=PP1V2 S3 DDR VDD2 . =
+ C2520 +C2521 + C2522 + C2524 + C2525 + C2526 + C2523
1UF —— 1UF ——1UF —— 1UF —— 1UF —— 1UF 10UF
0% — 1o% —— 1o% — 1% — 1% — 1o% 20%
e o . 2 e o . 2 . 2 . 2 . &
202-1 202-1 202-1 202-1 202-1 402-1 0402
66 24 23 22 21 _=PP1V2_S3_DDR VDDCA .
PLACEMENT_NOTE:
+ C2510 + C2511 1 C2512 - -
1UF —— 10UF 1UF
1 T 2%, T8 10uF caps are shared between DRAM - A
2 em 2 e 2 em ) ) ISYNC MASTER=J41_M.B SYNC DATE=09/ 03/ 201
402-1 0402 402-1 Distribute evenly. o
LPDDR3 DRAM Channel B (0-31)
€1 102/ 8 e
66 24 23 22 21 _=PP1V8_S3 DDR . d} Ap | 051- 1407
ple Inc.
+ C2530 + C2531 + C2533 + C2534 1 C2532 1 C2535 8 A.0.0
1UF —— 1UF ——1UF —— 1UF —— 10UF 0. 1UF -
e = m — T = 205, NOTI CE OF PROPRI ETARY PROPERTY:
2 2 2 2 2 2 THE | NFORMATI ON _CONTAI NED HEREI N | S THE
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 25 OF 123
J_ Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 23 OF 81

8 7 6 5 4 3 2 1




LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3- 16GB
FBGA
7025 7 MEM B CAB<0> R |cao (1 0F 2 DQO|_P® =MEM B 32> 10 66 24 23 22 21 _=PP1V8 S3 DDR a3
70 25 7 MEM B CAB<1> P2 |cal w DQL| N =MEM B 33> 19 il
70 25 7 MEM B CAB<2> N2 |caz 8 DQe| MO =MEM B 34> 19 AS
70 25 7 (TN)—NEM B_CAB<3> > N |ca3 < DQa| Mt =MEM B 35> 19 ol
70 25 7 MEM B CAB<4> M |cad 2 DQu| M =MEM B 36> 19 A0
7025 7 MEM B CAB<5> 3 |cas & D5 ™ =MEM B 37> 1 U
70 25 7 M B CAB<6> B |cae § DQe| MO =MEM B, > 19 Ll
7025 7 MEM B _CAB<7> £ |ca7 o DQr| M1 =MEM B 39> 19 v
70 25 7 (TN MEM B CAB<8> > 22 |cas Dl Fit =MEM B 40> 10 s
o2 IRN)—MEMB CAB<9> g @ ICA9 DQO|_F0 =MEM B 41> 10 uto
Fo =MEM B 42>
1025 7 MEM B OKE<2> © |ckE0  OM T_TABLE DQLO— M B DO 0 o6 24 25 22 21 _=PP1V2_S3 DDR VDD2 re
70 25 7 [Ty MEM B CKE<3> > K4 |ckeL baLy I il
CRI TI CAL DQL2| Bt =MEM B 44> 10 -
7025 7 MEM B CLK P<1> I3 ok T DQL3|_E0 =MEM B 45> 10 =
70 25 7 MEM B CLK N<1> 2 |lck_C DQL4| E° =MEM B 46> 10 >
oo =MEM B 47>
70 25 23 7 MEM B CS L<0> “3jcso* DS T8 =MEM B 48> - =
7025 23 7 MEM B CS L<1> Ltiqcs1x DQLEl— ’g s
DQL7| T =MEM B 49> 19 H6
8 |ovo pQLel 0 =MEM B 50> 19 12
= |pmu DQ1g| Tt =MEM B 51> 19 35
P8 Ipve DQRo| 8 =MVEM B 2> 19 o
= % Ipve D1l R =MEM B 53> 19 P
2| R0 =MEM B 54> 10
M B <0> 8 DQ2: K6
70207 M)y—MEMB ODT<0> g %% lODT D3| R =MEM B DO<55> 10 K12
DQR4| St =MEM B 56> 10 "
MEM B ZQ<2> B |zQo DQR5| 0 =MEM B 57> 19 Pa
MEM B ZQ<3> B4 1zQn DQR6| = =MEM B 58> 19 I~
3 =MEM B >
23 22 21 20 PPOV6 S3 DDR VREFCA - H_|VREFCA DQZ; o _NEM s 59> o ]
DR =| 19
us
DQeo| BLo =MEM B 61> 19 w
Do =MEM B 62> 10
DQB1| B8 =MEM B, > 19 66 24 23 22 21 _=PP1V2_S3_DDR VDDCA F2
(e
o, NCx*— ] boso_gf Lt =MEM B DQS Ned> " o
201 NCx—3 Dos1_q =2 =MEM B N<5> 1 B
NCx—3 DQs2_d Pt =MEM B N<6> 10 =
NCx— NU DQs3_d 2t =MEM B N<7> 10
- DDR_VDDO ALL
%x& DQSO_T| L0 =MEM B P<4> 0 o0 24 23 22 21 =PPIV2 S3 Vi -
NCx—= DQs1_T| &° =MEM B P<5> 10 -
NCx—2 DQs2_T| P1o =MEM B P<6> 0 —
NCx ui2 DQS3_T| PO =MEM B P<7> 19 =P
[T
NCX——— 8
{3 HY
x| ] NC
R3 J9
NCx——
310
K8
K11
66 24 23 22 21 _=PP1V2 S3 DDR VDDQ . e
N8
+ C2600 + C2601 + C2602 + C2603 + C2604 + C2605 + C2607 + C2606 oz
0. 1UF —/—0.1UF ——1UF —— 10UF ——1UF —— 10UF ——1UF 10UF
i —_ —— 0% — 20% — 1% —— 2o% —— 0% 200 R12
1o 16 1ov 5.3V 1oV 5.3V 1oV 5.3V
2 X5R-CERM 2 X5R CERM 2 xsrR 2 2 xR 2 CERM 2 xR 2 CERM ull
0201 0201 2021 0402 2021 0402 2021 0402
66 24 23 22 21 _=PP1V2 S3 DDR VDD2 _ =
+ C2620 +C2621 tC2622 t C2624 + C2625 + C2626 tC2627 + C2623
1UF ——1uF ——1uF —— 1UF ——1UF ——1UF ——1UF 10UF
0% — 10w —— 1o% — 1% — 1% —— 10w —— 10w 200
0V 0V 0V 0V 1oV 1oV i 5.3V
2 ¥R 2 xsR 2 ¥R 2 xsR 2 xsR 2 xsR 2 xsR 2 cerw
202-1 202-1 202-1 202-1 202-1 202-1 202-1 0402
66 24 23 22 21 _=PP1V2_S3_DDR_VDDCA .
+ C2610 1 C2611 1 C2612 1 C2613 1 C2614 1 C2615 PLACEMENT NOTE:
1UF ——1uF ——1uF —— 1UF ——1UF 1UF -
0% — 10w —— 10w — 1% — To% 0%
0V 0V 0V 0V 0V 0V
2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 10uF caps are shared between DRAM
202-1 202-1 202-1 202-1 202-1 202-1 ) )
Di stribute evenly.
66 24 23 22 21 _=PP1V8_S3 DDR . =
+ C2630 + C2631 + C2633 + C2634 + C2632 1 C2635
1UF ——1uF ——1uF —— 1UF —— 10UF 0. 1UF
0% — 10w —— 1o% — 1o% —— 20% 10%
0V 0V 10V oV 6.3V 5.3V
2 xR 2 xsR 2 ¥R 2 xsR 2 cerw 2 CERM XSR
202-1 202-1 202-1 202-1 0402 0201

U2600
LPDDR3- 16GB
FBGA
(2 OF 2)
w
8
<
g
VDDL &
g
o
w
OV T_TABLE
ORI TI CAL
vDD2
VDDCA
VDDQ

VSS|

VSSCA|

VSsQ

T2

T3

T4

TS5

ISYNC MASTER=J41 M.B
TTILE

SYNC _DATE=09/ 03/ 2013

LPDDR3 DRAM Channel

B (32-63)
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Intel recconends 55 Chm for CMD ADDR, 80 Chm for CTRL/CKE, 38 Chmfor CLK
66 =PPOV6_S3 DDRVTT A 66 =PPOV6_S3 DDRVIT B
MEM A CAA<9> RP2701 56 4 5 VEM B CAA<9> RP2712 56 4 5
T ewA oanees RP2701 56 s \\A s =% 7ow _womie 1 C2700 T D CAAcES RP2712 56 VNV W womr 1 C2710
i mn g AN/ = 0. 47UF 70 23 7 [TR) CAA AN\ — 0. 47UF
7 [ MEM A CAA<6> RP2701 56 2 AAAA S% 1/32W  4x0201-HF 20% 70 23 7 (TR)—MEM B_CAA<T> RP2712 56 2AAAAL S% 132w 4X0201-HF 200
7 D—MEM A _CAA<7> RP2701 56 1 ANAS 5% 1/32W  4X0201- HF 2 CERMGR: 1 70 23 7 (T)—MEM B_CAA<6> RP2712 56 1 AAAA 5% 1/32W  4x0201- HF 2 CERM X5 1
7 [y MEM A _CAA<S> R2700 56 L AANZ :: I/’z“:v” 20“1”’2“:'”F 70 23 7 TNy MEM B_CAA<5> R2710 56 I AANZ :/’ I/’z“:v” 20“1”’2“":"*
MEM A CLK P<0> R2701 39 1 - - MEM B CLK_P<0> R2711 39 1 . %
i o NV 7 702 7 I A% 5
7 [—MEM A _CLK N<0> R2702 39 A ANNNA o T P 1 C2701 1 C2702 70 25 7 (rmy—MEM B CLK_N<O> R2712 30 i \AAe % UZOW 201 W 12711 12712
VEM A CKE<1> R2703 82 1 , % 20w 201 W 0. 47UF 0. 47UF VEM B OKE<1> R2713 82 1 , 5% 1/20W 201 M 0. 47UF 0. 47UF
O A% 209% —T— 20% 027 0D NV 20% — 20%
i mns MEM A_CKE<O> R2704 82 ]’V\/\,Z o e o v 2 &VRMXSRJ 2 &mesprj 70 23 7 [T MEM B CKE<0> R2714 82 ’/\/\/\/2 o Eow = W 2 &mesprj 2 &VRMXSR
T OD—MEM A CAA<d> R2705 56 L AANZ % ireow 201 W 201 201 70 23 7 (()—MEM B_CAA<4> R2715 56 1 p 5% 20w 200 M 201 201
VEM A CAA<3> R2706 56 1 p 5% 20w 201 W MEM B _CAA<2> R2716 56 1 , 5% 1/20W 201 W
T NN\ 70 23 7 (TN
MEM A CAA<2> RP2703 56 4 s S% 120w 201 W 4 MVEM B CAA<3> RP2713 56 4 s 5% 1/20W 201 W
[l mn2 — 70 23 7 (TR _
7 D—MEM A CAASL> RP2703 56 3,\/\/\/\/\//\/ 5 5% 1/32W  ax0201-HF 1 C2703 1 C2704 70 23 7 ()—MEM B _CAA<1> RP2713 56 3%/\/\/ 6 5% 1/32W  ax0201-HF 12713 12714
7 O MEM A CAA<O> RP2703 56 2 AN S% 1/32W  4x0201-HF 2, 47UF —_ 9,47 70 23 7 [Ty MEM B _CAA<O> RP2713 56 2 7 S% Us2W  4x0201-HF 0, 47UF == 0, 47TUF
5% 1/ 32W 4X0201- HF 5% 1/32W 4X0201- HF
D MEMA A< RIZS 56 AN  Ghens |2 e o MM B CAeos R2I38 56 AN S Gooons |2 G
7 Oy MEM A CAB<8> RP2707 56t AnpN,» . 201 70 20 7 [y MEM B CAB<8> RP2717 56« \ AN , Sor T
RP2707 56 3 5 °% 132w 4x0201-HF RP2717 56 s 5 5% 1/32W  4x0201- HF
e T S A NN == ey TS N T
7 [ MEM A CAB<5> RP2707 56 LAANS S MSEW  4x0201-HF 1 C2705 1 C2706 70 24 7 (Fy—MEM B_CAB<5> RP2717 56 AAAA S% 132w 4X0201-HF 1 2715 1C2716
" OD—MEM A OLK P<i> R2707 39 i ANNZ % 132W  4x0201- HE 9 ATUF — 0, ATUF 70 24 7 (Fy—VNEM B CLK Nel> R2717 39 L AANZ S% 1/32W  4x0201-HF 9, ATUF = QAT
" D MEM A CLK Nel> R2708 39 I NAN 2 SN MW 201 W 2 Hemxsr 1 2 &l xor 1 70 20 7 [y MEM B QLK P<1> R2718 39 . , 5% VoW o W R VA R VA
> VEM A CKE<2> R2709 82 1 N 5% 1/20W 201 M 201 201 2 7 (D VEM B CKE<2> R2719 82 ]/\/\/\/\/VV2 5% 1/20W 201 M 701 701
MEM A CKE<3> R2720 82 1 , % 120w 201 W MVEM B_CKE<3> R2730 82 . . 5% 120w 201 W
T NV 70 24 7 (TR AN\
MEM A _CAB<4> R2721 56 1 g S VEOW 2 W $ MEM B_CAB<4> R2731 56 1 , 5% 120w 200 W
D _ ﬁ 0 2 1 (D> i
7 O MEM A CAB<2> RP2704 56 4m s % 20w 201 W 1 C2707 1 C2708 70 21 7 [Ty MEM B CAB<2> RP2714 56 Am s S% zow 201 W 12717 12718
7 MEM A_CAB<3> RP2704 56 3 5 S% 1/32W  4x0201-HF 0. 47UF ——0.47UF 0207 MVEM B _CAB<3> RP2714 56 s o 5% 1/32W  ax0201-FF “4TUF —L0.470F
> AAAY 5% 1/32W  4X0201- HF 20% 20% g NV 5% 1/ 35W  AX020LF 20% 20%
7 O VEM A CAB<l> RP2704 56 :nANA L 2 Qrwxsra |2 Gbawxsra 70 2 7 [y MEM B_CAB<1> RP2714 56 2 p\\AT~ 2 Powers |2 Shwsr
7 [—MEM A _CAB<0> RP2704 56 1 AN % MS2W  4x0201- HE 201 201 70 24 7 (FR)—MEM B_CAB<0> RP2714 56 AAA S% 132w 4x0201-HF 201 201
7 —MEM A CS L<0> R2722 B2 1 ANN 2 % 1S2W  4x0201- HE 70 20 23 7 (C)—MEM B CS 1<0> R2732 B2 i AAN 2 % 1S2W  4x0201- HE
7 Oy MEM A CS L<i> R2723 82 LAANZ S% 120w 201 W 70 26 29 7 [Ty MEM B CS L<1> R2733 82 AN 5% 1/20W 201 W
7 VEM A _ODT<0> R2724 82 1 , % 120w 201 W 1 C2709 10 24 25 7 MVEM B_ODT<0> R2734 82 . . 5% 120w 201 W 1 2719
[mms NN W 0 A7UF m NN ow o w 0. 47UF
~ S e
Spare cglm X5R- 1 Spare ZODEJRM R
RP2703 RP2713
56 56
NC*—AAN~—x NC PLACE_NEAR=RP2701. 5: 4rm CRI Tl CAL NCX—AAA,~—x NC CRITI CAL
5% 1. C2720 5% PLACE_NEAR=RP2714. 8: 4. 5rm [1 C2740
132w 132w
Axogglr " %JZW%F Axo/QgL HE gDZW%F
6.3V 6.3V
2 X5R-CERM 1 2 S5R CERM 1
603 603

SYNC _DATE=09/ 03/ 2013

ISYNC MASTER=J41 M.B
TTILE

LPDDR3 DRAM Ter m nati on
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<)
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ORI TI CAL
OM T_TABLE
P<0> 2800 N sy 2840 ||.=___PCE TBT D2R P<0>
o 10s | (0w séwcmr o Lz PO E TBT R2D P<0> 289 |PERP 0 U2800 PETP_O| A% 72 POE TBT D2R C P<0> o.10r 19 o e oo o 72
; PCI E_TBT _R2D N<O> Anto DWOOD- RI DGE D7 PCI E_TBT D2R C N<O>
N<O>  C2801 || = PERN.O REl ;@GARI PETN_O = 1_C2841 ||:  PCIE TBT DPR N<O> o i
0. 1UF | | 10%  X5R- CERM 0201 (1 oF 2) 0. 1UF | | 10% 16V X5R- CERM 0201
P<1> 2802 N Cc2842 e PCIE TBT D2R N<1>
% N e o 10 | [ ser@w omr Lz POE TBT_R2D P<l> a2 |PERP 1 PETP 1| A® 7 POIE_TBT_D2R C P<1> 0 10 Tow 1oV bR GERM 0201 e PI N SWAPPED
0- G, CRI TI CAL 1 . E TBT R2D N<1> AB13 ADLL E TBT D2R C N<1. -
0201 NC oo R2841 72 10 PCIE TBT RD C N<1>  C2803 | |: z Pd =2 PERNLL PETNL1 2 B e 4 ||:__ PCIE TBT D2R P<1> 1w
NC Y2840 M m | [To% orcemi ozo1 [o% tovoR e 0301 Lot
2849 25. 000MHZ- 20PPM 12PF- 85C 5% 0. 1UF % 0. 1UF
© 3.2x2.5M4 SM W
PCl E TBT R2D C P<2> 4 e 8 4 :
zer i D 2804 | 1 PO TBT ReD P2 s |peRp 2 PETP o| a3 POIE TET D2R C Pep> e | L
26 74 .
¢ PCI E TBT R2D N<2> At Anis PCIE TBT D2R C N<2> PI N SWAPPED
] NOTE: 30 PPM crystal required 7 qE—POE TBT RRD C N2> C2805 . f|: .y = PERN_2 w PETN.2 = (2845 ||z___POE TBT D2R P<2> o
a 2 0. 10r | [ sevem oo 0 10r | 0% v om e o201
= i ' g
[ PCLE TBT ReD C N<3> L :
PI N SWAPPED " e C28?361U|: I I To% encew  ozor Lzz POE TBT R2D P<3> ANS |PERP_3 PETP_3| AD17 7 PCIE TBT D2R C P<3> I C284[1)61UF I I TR TR R oD 72
: PCI E_TBT R2D N<3> 810 D19 E TBT D2R C N<
72 11 m—PCLE TBT RD C P<3>  C2807  :||: & 2D N3 PERN3 PETN.3 2 Pg S _C2847 ||: _ POE TBT D2R N<3> o 2
0.1UF | [10% srceRozon 0. 1UF | [ 10% oV or Germ 0201
5 T PCH TBT_PClI E RESET_L PS [PERST_OD N RSENSE[_t20 TBT_RSENSE
TBT. P T L R4 [PVWR_ON_POC
. _ON_POC_RSTN RBI AS|_veo TBT RBIAS 'R2855
1K
70 27 26 15 _PP3V3 TBTLC TP_TBT MONDCXD AD23 [VONDOD o 19 70 27 26 15 _PP3V3 TBTLC
VO 15w
’ omT T2 TBT — Az oCL RSVD( L8 Sor Security strap setting is XORed with NO STUFF
BYPASS=U2890. 8: : 2m R2815* DEBUG For monitoring current/vol tage 2 A ) 'R2867
1 1 bit in the flash, so the active-Ievel
N N C2890 R2892 R2893 NOSTUFF TBT MONOBSP Va8 |MONOBSP 4 . 10K
R2890 R2891 1UF 3. 3K 3. 3K NOE TBT MONOBSN W6 | MONOBSN = depends on the code in the flash. E
3. 3& 3%3K 6137 2 ) 5% NONE oox Used for straps in host node st '= bit th ity i bl ed? ¢
" ZSW ?/ Sow CAE‘;N\ZA CRITI 1/ 20w 1/ 20w 0201 , DEBUG ForTrrPunirlBu-lrrl ?HCE;’\CA o P - 8 Pl E7R5T707 e TP TBT PCl E RESETO L o strap '= I en security Is ena ea? 2201
201,|  |,%0 =l oM T_TABLE %2 220 * —5ee A% G bal | Tor THERVIDN P PCIE_RST 1 _N_A83 TBT DFT STRAP 1
N TBT SPI_MOSI a2 |ee o = PCI E_RST_2_N_Az TBT_ROM SECURI TY_XOR
80 - -
TBT _SPI_MOSI_R sbi/io0 Doioll 2 TBT SPI_MSOR R2896 IAANZS s TBT SPL_M SO vs |EE DO POERST_3 N TET_DET_STRAP 3
TBT SPI_CLK R 3 12890 0201 % 1/ 20W Moo TBT SPL CS L = EE CS N TBT CLKREO L 1 1 1
CLK  aveiT w TBT Pl OLK wlee ak PCI E_CLKREQ OD_N 2 Q oD R2861 R2862 R2863
(IBT_SPI_Cs 1) igoss Mo £ £ g%ﬁK
e v o e ) ™ JTAG TBT TDI e o 20w 20w 120w
R28120?< o [—ITAG TBT TS FELTVE 21 PCl E_CLK100M TBT P 2 25 25
TBTROM HOLD L 7 {HoLD o 10 JTAG TBT TCK a6 |TCK REFCLK_100_I N_P] < 2 72
1/ 20w o JTAG TBT TDO s REFCLK_100_| N_N|_AD21 PCIE CLK100M TBT N ) 22 72
G\D_THRM_PAD) M 18 (O] TDO
2 TBT_TEST_EN Re [TEST_EN =
B a2
| TETIEST R 22/ TEST_PAR_ G000 e o s Ter qremmar o
XTAL_25_0UT| 26 74 2 20 1 _PPVE TBTLC
1
?()20825 oo 26 _DP TBTSNKO M. P<3> E14 |DPSNKO_3_P | TMU_CLK_OUT|_A% TBT TMU CLK_OUT o6 64 20 28 27 26
§ 10 w0 26 _DP_TBTSNKO M. N<3> 013 [DPSNKO_3_N NO STUFF R2880*" ‘R2882
1/ 20w
1
R2894 , %61 a0 20 _DP_TBTSNKO M. P<2> £16 |DPSNKO_2_P R281%E 100K 100K
5 ,\}3\:}\/2 w0 20 _DP TBTSNKO M. N<2> D15 |DPSNKO_2_N DPSRC_3_P| A14 TP _DP TBTSRC M. CP<3> o 506 1200 Toow
201 5% 1/20W MF B15 TP _DP_TBTSRC M. Chk3> 120w " w
R2895 20 26 _DP_TBTSNKO M. P<1> €18 |DPSNKO_1_P DPSRC_3_| a0 2 201, , 201
1/\}3\3/\/2 s0 26 _DP_TBTSNKO M. N<1> 017 [DPSNKO_1_N DPSRC 2P| A12 TP _DP_TBTSRC M. CP<2> a0 2726 _TBT EN ClO PWR L
201 5% 1/ 20W MF 0P TETSNKO M. P<0> e |opsnio 0 P o DPSRC_2_N|_B13 TP _DP _TBTSRC M. CN<2> 40 30 26 _IBT _DDC XBAR EN L
, —
ZZ 2: DP_TBTSNKO M. N<O> 019 |DPSNKO_0_N N DPSRC_1_p|_At0 TP DP TBTSRC M. CP<1> w© - 215 :S';AD;BIUN::(OSE; TET
B11 TP_DP_TBT CN<1> 2026 26
80 26 _DP_TBTSNKO AUXCH P & |DPSNKO_AUX_P 5 DPSRC_1. SRC M “© 40 26 _DP_TBTSRC HPD
SNKO AC Coupl i ng 80 26 _DP _TBTSNKO AUXCH N & |DPSNKO_AUX_N o DPSRC_0_P| 28 TP _DP TBTSRC M. CP<0> 20 PP3V3 TBTLC 16 26 27 79
%) DPSRC_0_N|_89 TP_DP_TBTSRC M. CN<O> w© R2832° 'R2883
w0 s DP TBTSNKO M. C P<0> C2820 || DP TBTSNKO M. P<0> 26 50 * I 0P TBTSNKO_HPD ~2DPSNKO_HPD ol 100K 100K
[ i &) DPSRC_AUX_P| 34 TP_DP_TBTSRC AUXCH CP w0 ReB78" ‘R2879 00 %
. R . 1120w 120w
%0 5 )PP _TBTSNKO M. C N<0> 2821 e DP_TBTSNKO M. N<O> 26 80 RZ?O%E)( 80 26 i I:Iizﬁ & :‘:2: z DPSNK1_3_P DPSRC_AUX_N|_J2 TP _DP TBTSRC AUXCH CN a0 100K TO0K 2 i
0.10r | Iige v omn e o0 20 DPSNKL_3_N DPSRC_HPD_0D|_A% DP_TBTSRC HPD 26 40 e ow
11200
w0's DP TBTSNKO M. C P<l> 2822 .|| DP TBTSNKO M. P<1> 26 50 o w0 2c DP_TBTSNKL_M,_P<2> £2 DPSNK1_2_P 201, [,z
m | [ow _1ev o201 2 o0 26 _DP TBTSNKL M. N<2> o7 [DPSNK1_2_N
0. 1UF e ce = GPI O 2/ TMJ_CLK_I N AC_PRESENT|_2 TBT GPl R —pp3v3 sS4 TET =
50 s (TR DP TBTSNKO M. C N<1> Cc2823 R DP TBTSNKO M. N<1> 26 80 1 a0 26 _DP_TBTSNK1 M. P<1> £10 [DPSNKL_1_P GPI O 3/ FORCE. L6 TBT PWR EN am = 66 64 29 28 27 26 _=|
0. 1uF | 3% aev o2t = 0 26 _DP_TBTSNK1 M. N<1> @ |DPSNK1_1_N GPI O_4/ WAKE_OD_N_*5 TBT WAKE L oD i NO STUFF NO STUEF
%0 s (Ty—DP_TBTSNKO M. C P<2> c2824 e DP_TBTSNKO M. P<2> 26 80 s0 26 _DP_TBTSNK1 M. P<0> E12 |DPSNK1_0_P GP1 .5/ G O_PLUG EVENT_I HV_OK_ - BT A0 PLUG —— D - R2884* R2885"* 'R2886
0.10F | [} aev o201 DP TBTSNKI M. N<O> o11 |pPSNK1_0_N GPI0_6_00/ Cl O_SDA OO X HOM TBTMUX_SEL TET Lany B 100K 10K 10K
“ s — - GPIO 7_0DNClO_SCL_on ™7 TBT GPlOY 5o s
%0 5 [T DP TBTSNKO M. C N<2> Cc2825 R DP TBTSNKO M. N<2> 26 80 - = — 1/ 20W 1/ 20w
0. 10F | [10%__tev ozt a0 26 _DP_TBTSNK1 AUXCH P 8 [DPSNK1_AUX_P GPl O 8/ EN_Cl O PWR_OD* | V7 TBT EN GO PWR L oo = 2 N W
' o a0 20 _DP_TBTSNKL AUXCH N HL [ DPSNKL_AUX_N GPI O 9/ SX_CTRL_OD* | W TBT BATLOWL 2 212 220
DP_TBTSNKO M. C P<3> Cc2826 e DP_TBTSNKO M. P<3> GPl O T TBTDP_AUXI O EN
s D 2 50 DP TBTSNKI HPD w ) 14 @ == =
0. 1UF | 33 iev o201 2 COT— = DPSNK1_HPD @I o 15| 13 TBT DDC XBAR EN L oD s 20
%0 s [¥y—DP TBTSNKO M. C N<3> 2827 e DP_TBTSNKO M. N<3> 26 80 N _ 2
o.10F TRy o RZ?O%}( A_RD_C P<0> @4 |PA_Cl C0_TX_P/ DPSRC_0_P PB_Cl C2_TX_P/ DPSRC_0_P| R2s TBT B R2D C P<0> oD 2 2
5% A R2D C N<O> E24 |PA_ClI O0_TX_N DPSRC_O_N PB_Cl O2_TX_N DPSRC_0_N_124 TBT B R2D C N<O> oo 20 @ 29
w0 12 DP TBTSNKO AUXCH C P 2828 |- DP_TBTSNKO AUXCH P 26 50 vy
0 10 0% TV ot 201, w0 20 [TRy—1BI A D2R P<0> @2 IPA_Cl CO_RX_P PB_Cl O2_RX_P| R22 TBT B D2R P<0> ) 2o 0 R2888" 'R2887
22
50 13¢gry—DP_TBTSNKO AUXCH C N 2829 . ||: DP_TBTSNKO AUXCH N 26 80 s 20 [TR—TBT A D2R N<O> PA_Cl Q0_RX_N PB_C C2_RX_N 122 AL L 2R Nege ) 20 °0 10K 10K
0.10F | gk o = 2 ¢oom—TBT_A CONFI GL_BUF P1 |PA_CONFI GL/ G O 0_LSEO PB_CONFI GL/ G O_2_LSEQ_ TBT B CONFI GL BUF oD = 20W 20w
20 (1B A CONEI & RC K5 |PA_CONFI G2/ CI O_0_LSCE PB_CONFI G2/ C1 O_2_LSCE[ M TBT B CONFI G2 RC T 20 a8, 2 2o
SNK1 AC Coupling
NOTE: The followi ng pins require testpoints:
%0 5 [Ty—DP_TBTSNKL M. C P<0> 2830 || DP_TBTSNKI M. P<0> 26 80 A R2D G Pel> =22PA Q1 OL_TX P/ DPSRC 2 P PB_Cl CB_TX P/ DPSRC 2 P v® T8 B R2D € Pl oD » °° 0 - GPlo13 8 - GPIO15
0.1uF | 3% aev oot A R2D C N<1> 324 [PA_Cl OL_TX_N DPSRC 2_N PB_Cl GB_TX_N DPSRC 2_N_‘24 TBT B R2D C N<i1> oD = 1 o1 . o i
%0 5 (Ty—DP_TBTSNKL M. C N<0> 2831 2| S IODZPMTBTSNKl M._N<O> 26 80 %0 20 [y TBT_A D2R P<1> L22 |pA €l OL_RX_P PB_Cl 08_RX_P|_ W2 TBT B D2R P<1> am e 2. ol o:z 10 - GPI 0:14 -
0.10F I 13g% % 20 [y TBT A D2R Nel> 922 |pPA €l OL_RX_N PB_Cl GB_RX_N_t22 TBT B D2R N<1> am = 3- GPlo3 11 - GPlOO
%0 s (D—D°_TBTSNKL M. C Ps1> 2832 .|| DP TBTSNKI M. P<1> 26 0 A LSTX % [PA_LSTX/ O O 1_LSEO PB_LSTX/ Gl O 3_LSEQ_M TBT B LSTX oD = 4- Pos 12 - GRIO12
0.10F 1 TE Ay A_LSRX 36 |PA LSRX/ O O_1_LSOE PB_LSRX/ G O_3_LSCE|_P7 TBT B LSRX am = 5- PAERST LN 13 - GRIO10
%0 5 [Ty DR TBTSNKL M. C Nel> 2833 L DP TBTSNK1 M. N<1> 26 80 6- PAERST 2N 14 - PB LSTX
0.10F | [1ge iov o201 TBTPA M. C P<1> A16 |PA_DPSRC_1_P () PB_DPSRC_1_P|_A20 DP TBTPB M. C P<1> oo 20 w0 7 - PAERSL3N 15 - PBLSRX
TBTPA Ne1> 17 DP_TBTPB Ne1
w0 s (TRy—DP_TBTSNKL M. C P<2> 2834 || DP TBTSNKL M. P<2> 2 80 M c PA_DPSRC_LN g PB_DPSRC_1_N-_e2 M.C Nel> oo = *
0 10F | [ige jiev ozon TBTPA M. C P<3> s |pA DPSRC 3_P 5 PB DPSRC_3_P| 422 DP_TBTPB M. C P<3> - ISE&C MASTERSITO N OX 'SYNC DATE=01/ 27/ 2014
[y DP_TBTSNKI M. C N<2> 2835 e DP_TBTSNK1 M. N<2> TBTPA M. C N<3> B19 |PA_DP! N PB_DP! 823 DP_TBTPB M. C N<3>
0.10F | [gm v oaor o \ DPSRC_3_ _DPSRC_3_ [T 2 0 Thunderbolt Host (1 of 2)
TBTPA_AUX P L4 3 DP TBTPB AUX P T
w0 s D _TBTSNKL M. C P<3> 836 || DP_TBTSNKI_M._P<3> 26 50 LXCH © PA_AUX P PB_AX_H LXCH C D = *° 051- 1407
o101 195 _zev oor TBTPA AUXCH C N L2 [PA_AUX_N PB_AUX_N_Kt DP_TBTPB AUXCH C N D 2 o Appl e Inc.
. : o
o0 5 [Ty—DP TBTSNKL M. C N<3> (2830 I I oD IBISNKL M Nede 26 50 TBTPA HPD ™ |pA_DPSRC_HPD PB_DPSRC_HPD|_6 DP TBTPB HPD am e 8 A 0.0
0. 1UF g | Pl Rl ETARY P ERTY:
X5R CERM TBT A HV EN 8 |GPI O_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO|_FL TBT B HV EN oD 26 29 L\g V\SEO?\'MA?IZCN CO\RODITAI NED HERE| N |ﬁE
TBT A OO SEL e R TBT B OO SEL
50 13 DP TBTSNKL AUXCH C P 2838 L DP TBTSNKL AUXCH P . GPI O_10/ PA_CI O_SEL/ BYP1 GPI O_11/ PB_CI O_SEL/ BYP1 oo _l?ﬁgslcggég&PEggggngTprpkawcﬂ NG
0. 1UF [T fev ozor TBT A DP PWRDN P31GPI O_12/ PA_DP_PWRDIV BYP2  GPl O_13/ PB_DP_PWRDN BYP2| 2 TBT B DP PWRDN oo 26 29 | TO MAI NTAI N THI S DOCUMVENT | N CONFI DENCE 28 OF 123
DP_TBTSNKL AUXCH C N C2839 || DP_TBTSNKL AUXCH N ! NOT TO REPRCDUCE OR COPY | T
o0 3D T0% 16V 0201 80 For unused port, pull CONFIGL, CONFIG2, LSRX, HPD and ClO SEL low (10k). All other port signals can be NC 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
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Par t SLGBAP304V R
n '
- 1.05V TBT "Cl 0" Switch -
Type Load Switch . K 66 64 29 28 27 26 =PP3V3 S4 TBT
Internal switch not functional on RR
R(on) 7.8 nChm Typ 1 .C2940
@1.05v 9.6 nmGChm Max %63%(\)/UF PP3V3 TBTLC 16 26 27 70
Max Current = 4A (850) N f %
27 PP1VO5 TBT ] 1R0945
U2940 = 100K
CRI TI CAL SLGEAP304V zow
3 TOPN  cnpl 7 TBT O FET caP 220
CRI TI CAL
o PP1V05 TBTRDV G0 310 - o PP1V05 TBTCI O 5 |s 2 TBT EN GO PWR
M N _LINE W DTH=0. 38 WV u2800 - M N _LINE_W DTH=0. 4 mm
VelTaeet osv o 20 M = REDWOCD- Rl DGE 2 Velraeesosv 2 ™ aND
C2900 * C2901 * C2902 * C2903 * C2904 * C2905 * C2906 * B G4 iy K11 C2930 * C2931 * C2932 * ~ C2941 1
1. 0UF 1.00F —— 1.00F . 1.00F — 100r—L 1 00F L 1.00F 700 mA EDP e (2 &F 2) (10 1.00F —— 1.00F - 1.0UF 1200 nn EDP 9 0. 0022UF ——
20% 20% —— 20% — 20% — 20% — 20% —— 20% 20% —— 20% —— 20% 100%
i e a e 5 e 5 e o e e B o 5 e 5 e 5 e o 2
02011 02011 02011 02011 0201-1 02011 02011 o NLO 02011 02011 02011 402
J_ Ho NL4 52‘ 945
J18 P11 -4 DWN5LO6VK- 7
= s VCC1PO_CI g P15 = = = \7;}\5‘533
K17 R10 +—
K19 Ri4
K7 | |VOC1PO_RDV_DECAP TiL 35 )
Li6 Tis
Mo uo =
P19 ul4 66 27 16 15 13 12 _=PP3V3 S0 PCH GPI O =
5
T10 vii VER 5
s )
vis 8 b1 SVR input to RR - 1100 mA EDP TKTD
e = 13 o—IBT_PYR REQ L TBT_EN OO PUR L am
e > " POC input to RR - 150 mA EDP
v Pull-u S0) on PCH page
a4 VOC3P3| | w Isolated to reduce noise from SVR P (S0) pag %\I%IA}()SGVK- 7
27 _PP1VO5 TBT V5 soTs63
M N _LTNE W DTFHE0. 50 W
M N_NECK_W DTH=0. 20 MV J8 W
VOLTAGE=T. 05V ke PP3V3 TBTLC 15 26 27 7 —=PP3V3 S4 TBT 26 27 26 29 64 66
N_LT NE_W OTF=0. 4
C2910 [  C2911 ! i vCc3p3_Ld s - MN_KEGCW DTH-. 15 M . 3.1 W (Dual - Port)
10U —— 10U —— s | |svR vecipo "“;;‘i*":/EDP 2.4 W(Single-Port)
Sen 2 Sen 2 M7 Hi3 C2970 * C2950 * C2951 ¢ C2952 ¢ C2953 ¢ EDP: 1.25 A
" 0201-1 0201-1 P17 HIS 1. 0UF —— 10UF —— 10UF —— 10UF —— 10UF
o o2~ o2 o2 22 T | e neameczos 1 oo
X6R CERM X5R CERM X5R CERM X5R CERM X5R )
CRI TI CAL £ HT 0201-1 0402-1 0402-1 0402-1 0402-1
L2920 = M VCC3P3_RDV_DECAP| [ 18 1 XW2960
680NH- 30% 3. 6A- 35MOHM N18 = !
1900 mA EDP . SVR_I NDO - = 1
o 8
wo PP3V3 TBTRDV PP3V3 S4 TBT F
C2923 1 C2922 1 C2921 * 2920 * SVR_AMON M N-REGK W BTH0. 20 M M N-REGK W BTH0. 20 M
10UF —— 10UF —— 10UF —— 10UF VOLTAGE=3. 3V 1 1 1 VOLTAGE=3. 3V
20% —— 20% — 20% —— 20% CRITI CAL 25 mA EDP C2980 Cc2981 C2960
63V 63V 63V , 63V , D2920 2 0 ——1.0UF 1. OUF 1. 0UF —— —
CERM X5R CERM X5R CERM X5R CERM X5R —— 20% 20% 20% ——
04021 04021 04021 04021 SOD- 323 n24 o 2 83V 5.3 5,3V
NSR1020MA2T1G AAL4 [ 0201-1 0201-1 0201-1
1 AA20 21 L L
= AA22 Hes
AA8 Ji4
= ABL1 J16
ABLT 320
ACL0 K13
Ac12 K21
Ac14 K23
AC16 D L12
A2, Bl, and C2 are the ground current pins for A4, A6, and B3. AC18 6 L20
They should be routed as a shape to the annode of D2920. ‘Ac20 s
Ac22 w1
AC4 M3
ACB M
Acs ni2
Bl NL6 66 64 20 28 27 26 _=PP3V3 S4 TBT
n '
1 |vss vss| [ o g 65 44 42 [Ty SMC DELAYED PVRGD TBT "POC' Power-up Reset
cio P13
o2 P21 66 27 16 15 13 12 _=PP3V3 SO PCH GPI O ’
o = A 2990
CRITI ©
cie e R2995* 0 rea 'R2990 R2992* - 0. 1UF
cis R12 100K DPNLGG6HR- 100K 100K T 1%
= Ri6 o o s U2990 2 MR
vy 0 SYMVER 3 o vy TPS3895ADRY 402
<20 R20 201, * , 201 201, USoN
=2 T3 Push-pul | out put
24 17 1s [rRy—1BT POC RESET L N"’ 1370 TBTPOCRST MR L 1 |ENABLE SENSE_oUT| 4 TBT PWR ON POC RST L oo =
4 T21 i TBTPOCRST SENSE 3_|SENSE CTLS. TBTPOCRST CT
% T23
= T 'R2991 R
o1 2 C2995 1 e oK o C2991 *
330PF —— < 2%+ 0. 001UF ——
023 uie 100 —— < 10, 10
16V 50
4 Vi3 X7R 2 X7R-CERM 2
0201 2 201 0402
F11 Va1
F13 Vo3 - -
15 o 1 Vth = 2.508V noni nal Del ay = 4.04ns nomi nal
F17. Y11 =
F1o vi3
F21 vis
F23 vi7
s Y19 ISYNC VASTER=J70_NI CK SYNC _DATE=01/12/ 2014
F7 v21 e
Fo vas Thunderbolt Host (2 of 2)
AL] DRAW NUVBER
s d} Appl e Inc. o
S A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTA! 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 29 OF 123
Il NOT TO REPRODUCE OR COPY I T
EDP current / power consunption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE CR PART
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3. 3V/ HV Power

MUX

PART NUMBER | ALTERNATE FOR

BOM OPTI ON
PART NUVBER

COWMVENTS:

66 64 20 27 26 =PP3V3 S4 TBT

V3P3 nust be S4 to support .
wake from Thunderbol t devi ces. For 12V systens: 12850398 12850220 ALL 3.3V I NPUT CAP
I(nin) = 38429/R - 0.0161A
66 =PP3V3 S4 TBTAPWRSW | (max) = 41571/ R + 0.0161A »
M n Max
VDD
CRI TI CAL CRI TI CAL
3287 ¢ 3280 . 3281 I1V3P3  1040mA 1155mA GO-VO BETRE RISy
Toour —1 I HVSO/ S3  1060mA  1180mA  ( 12W mi ni num) 3277 (Both Cs) CBTL%5024
£20% %0 26 (oom}—IBT_A D2R P<1> | 0 arur [z v POLARITY SWAPPED HVGFN24- COVBO
CaSe ez Sm w0 20 (o TBT A D2R Nel> ) CERMSR 1 204 0 TBT A DPR C N<1> Qo VaoTRE 7 |1p. TB_ENA 15 TBT A CIO SEL am
19 V3P3QUTL 18 o\ _C3276 L s0 TBT A D2R C P<1> 8 |tB+ AUXI O ENL_24 TBTDP_AUXI O EN am e =
20 | )V3P3 12 0.47UF 1228, v 0 G\D_VO D=TRUE DP PDL6 TBT A DP_PWRDN am =
=PPHV_SW TBTAPVRSW PPHV_SW TBTAPWR —
* 18. 9V Ma )} 6 ar([1a T M N LI NE W BTHE0. 38 M P TBTPA AUXCH C N C3230 || 5DP_TBTPA AUXCH N 1 aux- DV DoTRUE
: x v Y NSy pTh=0. 20 M4 o0 20 B P TBTPA AUXCH 0. 1UF P s oo 50DP_TBTPA AUXCH P 2 |aux+ Auxi O | 23 TBT A D2RL_AUXDDC N _ 36 g0
C3215 ¢ 1 C3210 CRI Tl CAL 1 G&3211 e D I—|C3231 : |—| AUXI O+ _22 TBT A D2R1_AUXDDC P 25 g0
2 TR i ey U3210 —_— %1F 0. 1UF Sian s 001 gaqgry—DP TBTPA DDC DATA 4 |pbc DAT G\D_VOID=TRUE  TBT: RX_1
0% T 10% , sov 80 30 DP_TBTPA_DDC COLK 5 |boc_cLk
o o 2 2 CO32L1ARGP o5 o
0603 603- 1
16 |enHvu FAULTZ[ 4 25 ¢oOM—TBT_A CONFI GI BUE 16 |ca DETOUT ca peT| 18 TBT A CONFIGL RC 28
=TBTA EN 5 8 TBTAPWRSW | SET_V3P! C3232 e
o D PWRSW EN | SET_V3P: PWRSW | SET_V3P3 - DP TBTPA M. C Pel> ; 232 _ I I S 4 DP TBTPA M. P<l> 11 |pps
TBT A HV EN 11 10 TBTAI W | SET DP_TBTPA [t ; KoR 0201 DP_TBTPA Nel 10 |pp.
2 [T HV_EN | SET_SOQ| PWRSW | SET_SO 50 20 [TR) M._C > . C3233 A I I R | 80 M. Ed DP: DPMLO+|_19 DP A LSX M. P<1> 28 80
B 0% 6.3V 20
o4 20 (TR)—=TBT_SO_EN 17 |sp | SET_s3 9 TBTAPWRSW | SET_S3 0. 22UF XsR 0201 - TBT A LSTX 14 || s7x DPMLO- DiBAT-LSL);xN: '::;;PZR (z;/a;a\‘)
— 5 26 TBT A LSRX 13 | srx : CA_
'R3212 L,
“Nerarel | 1 1 36. 5K 12 17
R3210 R3211 F 26 (ooT}—DP_TBTPA HPD HPDOUT HP! TBT A _HPD 2
35. 7K 35. 7K !
106 1% , 02" D_THVPAD
1/ QE/EV l:\l//FQUW ol o ©
201, 2201 Slow
L320 C3205
FERR- 120- OHM 3A
] 2___PP3V3RHV_SW TBTAPWR 0. 01UF
M N_LINE_W DTH=0.38 MV TBTACONN 1 C 1|2
MLNAESS W Pre-o. 20 W N N BTED 28 W L @DV DTRE
C3200 * a R3201 VOLTAGE=TE. 8V 190 (Both C's)
0. 01UF —— 12 (0-18.9V) X5R. CERM C3270 | |:
10 —— TBTACONN 20 RC 1 2 0201 | [20% s3v L_TBT A RD C P<0> (T 26 80
X7R-CERM 2 MNLTNE WDTH-0. 33 ™ TBT A R2D P<0> 0. 22UF R 0201 TBT A R2D C N<O>
=R M N_RECK-W DTH=0' 20 M = - - 5 =271 O am % w0
1 3201 VOLTAGE=18. 9V 20 - so TBT A R2D N<O> 1—|0 22UF |_20% G av
0. 01UF 201 gl il . XsR 0201
GND_VOl D=TRUE 3 DP: Lane 0 TBT: TX_ 0
(Both C 5) 2 5 e CRITI CAL @D VOl D=TRUE G\D_VOl D=TRUE
POLARI TY SWAPPED 3274 .| |- o402 ‘R3271
80 26 TBT_A_D2R N<O> o270 11 2% 7 s TBT_A_D2R C P<0> - 470K
5 26 TBT_A _D2R P<0> 3275 .|| :‘WXS"“": s TBT A D2R C N<O> - 2LIPYS Toow
0.470F |1 2% Y r ao_va [FTRLE] ]mo,vc: D=TRUE TBT: RX_O / D) \ 2201
R3294 R3295 J3200
1K 1K C3206 1
s 3E, ,| DUAL-MDP-K70 || SN
200 Yo O - O TBTACONN 7 _C 1]]2
? 2 4 | 5CONFI GL M._LANEOPo| 3 M N_LINE_W DTHE0. 38 MV 1
NO_XNET_CONNECTI ONETRUE NO_XNET_CONNECTI ON=TRUE 5 S M N_NEGK_W DTH-0. 20 M1 10%
R3278 470K 1 ) N OCONFI G2 M._LANEONG, VOLTAGE-T8. 9V (0-18.9v) 19%
3278 .|| NW =5 30w 8 | SGND2 [eXo i s XS5, GERM
%0 20 [Ty DP_TBTPA M C P<3> I o 220 11205 o3 1 s DP_TBTPA M._P<3> v o - 10 | SM_LANE3P  M._LANELPG O - DP_A LSX M._P<1> 28 80
%0 20 ()P TBTPA M. C N<3> 27 T s0 DP_TBTPA M. N<3> - 12 | SM._LANE3N  M._LANEINg |11 - DP A LSX M. N<1> 28 80
20% 6.3V TBT: Termi nated I 14 GND4 GND3 13
0. 22UF R3279 470K 2 DP: L O O DP: L 1
eR 0201 NN zow ane 3 16 | SAUX_CHP M._LANE2PG | 16 ane
vz 18 | SAUX_CHN M._LANE2NG | 17
20 | ADP_PWR  perT A RETURNG |19
= SHLD GND_VQ D=TRUE
J Bot h
T 4] . 2( ot IC,S) POLARI TY SWAPPED
PLPYIY 20%  6.av L_IBT_A R2D C N<1> T 26 0
R o201
o - - s TBT_A R2D P<1> ; —TBT A R2D C P<i> am = o
s 25 ___TBT A D2R1L_AUXDDC P - Pl s TBT A R2D N<1> T
- o= o= %R o201
s 25 ___TBT A D2R1_AUXDDC N Pl
-~ = DP: Lane 2 TBT: TX_ 1
TBT: RX_1 G\D_VOl D=TRUE
1
. ) . : R3273
2o TBT A HPD ) J70: 514-0824 / J78:514-0831 ATOK
20w
28 _IBT A CONFIGL RC C3202 DP Source nust pull %1
down HPD input with
TBT A CONFI G2 RC o 0. 01LF
= o0 greater than or equal
R oY 2 to 100K (DPv1.1a)
1 1 L 0201 : : 470k R's f ESD i
R3251%I 5\3;251 C3294 1 1 C3295 |1Q32K41 0 s for S, protection
5% 5% 330PF —— —— 330PF 100 = Sink HPD range: on AC- coupl ed signals.
11200 oo 1g% —— T~ 1% P = - =
2341: gﬁ; IR 2 R %1 High: 2.0 - 5.0V
2 2 0201 0201 2 Low O - 0.8V

SYNC MASTER=J /70 NI CK

SYNC DATE=10/16/ 2013

Thunder bol t
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7

3. 3V/ HV Power

V3P3 nust be S4 to support
wake from Thunderbolt devices.

MUX

66 64 28 27 26 =PP3V3 S4 TBT

For 12V systens:
es =PP3V3 54 TBTBPWRSW I (min) = 38429/R - 0.0161A ®
| (max) = 41571/R + 0.0161A
CRI TI CAL CRI TI CAL Mn Max (a\;atvﬂ:rcwg T
)
3387 7|, 1 V3P3  1040mA  1155mA
1008 | HVSO/ S3  1060mA  1180mA  (12W mi ni mum) ,ﬁ3_|77 1 |—| POLARITY SWAPPED H%;rmlégsgozvéo
20% mnim -

St 2 80 26 IBT B OPR Pel> 0. 47UF 20 e 20TBT B D2R C N<1> ap voo=TRE 7 |7 T8 Enal 15 TBT B O O SEL 2
e, TBT B D2R N<1> CERM XSR-1 201 > <
CASE B2 M 19 vapaoUT 18\ 80 26 1_C3376 e 50 TBT B D2R C P<1> 8 |rg+ AUXI O EN|_24 TBTDP AUXI O EN am s

20 | )V3P3 0.470F |1 225 (W 201 G\D_VOI D=TRUE pP_PD_6 TBT B DP_PWRDN am =

o6 _=PPHV_SW TBTBPWRSW 12 PPHV_SW TBTBPWR C3330 :||: 1 laux- -

1 5 ou([1a T ™M N _LINE W GTH-0. 38 W7 DP TBTPB AUXCH C N s DP_TBTPB AUXCH N AUX. D VO D=TRUE
18. 9V Max VHY M NAEK IV DTH-0. 20 M1 o0 20 0. 1UF [ s 2000 s DP_TBTPB_AUXCH P 2 |aux+ AUXI O | 23 TBT B D2RL_AUXDDC N _ 5 g0
| 2 1 3311 w70 CEry--DP TBIPB AUXCH C P 3331 .|| AUXI O] 22 TBT B D2RL AUXDDC P 2 50
C4337:b§ ! ' g313u:||;0 %Té% p— 90-%1UF 0. 1UF o ok D201 1P TBTPE DDC DATA 4 |DDC_DAT awp_va p=Tree TBT: RX_1
p— - 80° — —
pu— DDC 5
xsR éé:: 2 2 i’?f szj#,{]\l G : 225 . %0 20 [Ty DP_TBTPB LK DDC_CLK
060: 603- 1
16 |enHvu FAULTZ[ 4 25 ¢oom—TBT_B CONFI GI BUE 16 |ca DETOUT ca peT| 18 TBT B CONFIGL RC 20
= C3332 : 2
o [rE>—=TBTBPURSW EN 5 [En | SET_V3P3| 8 TBTBPWRSW | SET_V3P3 50 26 DP TBTPB M. C P<1> I o 290F H o sl so DP_TBTPB M. P<1> 11 Ipp+
2 [ry—1BT B HV EN 11 |v EN | SET_s0| 10 TBTBPWRSW | SET_SO %0 2o[Ty—DP_TBTPB M. C N<l> . 3333 T R oo ; s0 DP_TBTPB M. N<1> 10 |pp. ovon] 18 0P B LSX M. P<i> oo
- 0% 6.3V 20
64 25 [Ty =TBT SO _EN 17 |so | SET_S3 9 TBTBPWRSW | SET_S3 0.220F 128 &3 o TBT B LSTX 14 || s7x DPMLO- 3;.3 LLSS: BNLRZN:;ZR ;/e 80
G\D T ‘ra312 26 oM TBT B LSRX 13 | srx : — (PN
sl Y s Kl el —
l l lalal Nl :fffn 5K 2 ¢oom—DP_TBTPB HPD 12 |yppouT HPD_17 TBT B HPD 20
ot
- D _THVPAD
R3310" 'R3311 2% I
35. 7K 35, 7K i
1% %
1/ 20W 15ow
201, 2’5"0:1
L330
FERR- 120- OHM 3A C3310é
1 Y L2 PP3V3RHV_SW TBTBPWR O.l (I)I l;J
M NLINE W DTFE0. 38 MA TBTBOONN 1 _C
0603 M N_NECK_W DTH=0. 20 M MNLINE WOTHD. 38 W7 | [ GND_VO D=TRUE
C3300 * vertasEsy R3301 VOLTAGE=TE. 8V 190 (Both C's)
0. 01UF —— 12 (0-18.9V) X5R. CERM 70 2
10— TBTBCONN 20 RC. 1 2 0201 20% 6.av L_IBT B R2D C P<0> T 75 0
x7R-CERM 2 M NREGKCW DTHEO. 20 M % <= <= s TBT B R2D P<0> R 0201 TBT B R2D C N<O> 26 80
o040 1 3301 VOLTAGE=18. 9V 1/ 20w = = ' TBT B R2D NeO= 2 Janv |
MF - 20% 6.3V
0. 01UF 201 gl il XsR 0201
GND_VQ D=TRUE [ 2830 DP: Lane 0 TBT: TX*U GND_VOl D=TRUE
2 ok cerm CRI TI CAL -
POLARI TY SWAPPED C3374(B°‘ hl C's) 0402 'R3371
o0 26 TBT_B_D2R N<O> | [z 1 s TBT_B_D2R C P<0> - 470K
0. 47UF S xor 1 201 bl b %
50 26 TBT B D2R P<0> s TBT B D2R C N<O> Pl BEB P I 120w
1L_C3375 I r - e
0.470F 1 2501 preort I oot TBT: R0 / D N
Ky Sk J3200 C3306
5% 5% DUAL - MDP- K70 0. 01UF
1120w 20w 22 ) 21 .
201 Sor OHPD  F-ANGTH  GNDOg TBTBCOWN 7_C 1|2
SEF Sefoor G MLAERG 72 VAR WERES 28 A
NO_XNET_CONNECTI ONETRUE roxercmeenanme . 26 [ Qoo o M__LANEONG | 25 M NNECCw T oy 10%
POLARI TY SWAPPED 3379 " NN —550w8 28 OGND2 a1 27 ( . SR CERM
%0 2Ty DP_TBIPB M. C N<3> 0. 2o0F 1208 vl 20 DP_TBTPB M__P<3> W - 30 § SM_LANE3P  M._LANELPG |29 - DP_B_LSX M_P<1> 20 80
o0 zop¥y—DP_TBTPB M. C P<3> 2 Ly e s0 DP_TBTPB M. N<3> - 32 § SML_LANESN  M__LANEING |31 - DP B LSX M. N<1> 20 80
20% 6.3V TBT: Terni nated I . 34 GND4 GND3 | 33 DP: Lane 1
. 22UF R3379 470K 1 2 DP: Lane 3 O O
0. 22U eR o201 NN 70w 36 § SAUX_CHP M._LANE2P | 35
oo 38 | SAUX_CHN M._LANE2NG | 37
40 | 5DP_PWR  pogT B RETURNG| 39
= SHLD GND_VQ D=TRUE
J/ 5 (Both ICS) POLARI TY SWAPPED
T4 dFd .
4 ¢4 20% 6.av L_IBT B R2D C N<1> T 26 0
ok oz
o - - s TBT_B_R2D P<1> IBT B 2D C P<1> am =
o= .
s 20 ___TBT B D2R1_AUXDDC P - Pl s TBT B R2D N<1> T
TBT B D2RI_AUXDDC N - b g eR - ozo
80 29 o= = DP: Lane 2 TBT: TX_1 Vol DT
TBT: RX_1 .
— f
J70:514-0824 / J78: 514- 0831 R3373
2o _TBT B HPD o ar
120w
20 _TBT B CONFIGL RC 3302 : DP Source nust pul | Yo
down HPD input with
TBT B CONFI G2 RC o 0. 01UF
26 2% greater than or equal
X5R: CERM )
to 100K (DPv1.1a). 470k R's for ESD protection
1 1 1 0201 protec Ol
R3352 R3351 C3394 1 1 C3395 R3341 on AC-coupl ed signal s.
im im 330PF —— —— 330PF 100K ; .
5% 5% 1006 —— — 0% ?7“20\/\/ = Si nk HPD range: —=
e T v, 2 LY H gh: 2.0 - 5.0V
201 2 2 201 0201 0201 2 201 Low: 0 - 0.8V

SYNC MASTER=J /70 NI CK

SYNC DATE=10/16/ 2013

.
Thunder bolt Connector B
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66 39 _=PP3V3 SO DP

DP_TBTPA DDC CLK

DDC Cr ossbar

Only necessary on dual -port hosts.
On single-port hosts alias TBTPA_DDC t o TBTSNKO_DDC.
NEVER SEND AUXCH THROUGH CROSSBAR!

80 28 @

DP_TBTPA DDC DATA

80 29 (0T}

DP_TBTPB DDC CLK

R3451

2.2K
120w
W

201

R3452

2.2K
1/ 20w
W

201

R3453

2.2K
120w
W

201

DDC Pul | - Ups

2.2k pull-ups are required by PCH

to indicate active display interface

DP++ spec violation, should renove!

NOTE: Only DDC_DATA is sensed, so DDC_CLK

pull-ups are unstuffed

R3454

2.2K
120w
W

201

DP_TBTPB_DDC DATA

TBT DDC XBAR EN

400 | ps
DMN32D2LFB4 | H
oFNLooet 3 | K
- —
"
1[G sf5

26 [Ty 1BT_DDC XBAR EN L

SAl/ SBI
SAl/ SBI

=1
= 0:

g 1 3480
R3485* g —
100K > 2 o
5%
1/ 20W u3400 oz
201 2 TS3DS10224
| ENA @
i e el
:|Na QUTAL- |
OUTAO+ 18 DP_TBTSNK1 _DDC CLK m 13 80
ouTAo- | P TBTSNKI_DDC DATA o = o
| sal saaLs
| ENB
3|1 NB+ QUTBL+| ®
411 NB- QUTBL- |~
OUTBO+ 8 DP_TBTSNKO _DDC CLK m 13 80
ouTBo- L2 DP_TBTSNKO_DDC DATA D 12 50
12 |sSBl §9 SBOLL
g (=
INA == OUTAO, | NB == OUTBO h
INA == OUTBO, |NB == OUTAO

SYNC_DATE=09/ 13/ 201
e ———

Istc MRSTER-I70 TaNY
yu
DDC Cr ossbar
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A 0.0

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
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

34 OF 123
30 OF 81

2

1




CRILTI CAL
AP & BT Load Switch FERR- 2L2%_ 842Mv 2.5A BL UET(D-I-H
SWTCH TPS22966 a PP3 k‘3 sS4 ?[%8 e 1 Y 2 . PP3V3 S4_AP_FL,T
0603 NE_| .6 mm
PSS R VRRESRWE c3502 1 Ca503 1| 3504 VLRRERR WEBFHES: 8
Py — 11 = S1UF UE—  10UF —— D
Equat i on 0.32°Qt +13.7 X7R- cg%mT X7R- gi;gé’n 2 6%(%\231 2 51450335
CRI TI CAL
J3500
SSD- K99
e F- RT- SML
TPS22966 = e
o o =PP3V3_G3H BT 1lvin bPu vour| 13 1o AP_EVENT_L 2 g
3 puage temass00 agmy CED> 5
BT PVR EN o wumm PCOE AP RRD c P C3505: - 0. o
BT PVR RAMP 12 | e et 0201 II CERM Xer6 sl = PO E AP R2D N 2o POLARI TY SWAPPED
R&lgéz o PAE AP R2D C N C3506 . 1UF 1000 = PCE AP RRD P Z o
142 SMC_G3_WAKESRC EN 1 2 | o 31 =PP3V3 GBH BT 4 | vei As o | - o
A PLACE_NEAR=J3500. 5: 7im s PCl E_CLK100M AP_N 1o
1w o6 aa 31 _=PP3V3 S4 AP S [vine vourz| 8 o PCIE_CLK100M AP P CH DS —
402 s TRy AP PR EN 5 low PCl E_AP_D2R P 12 °
AP_PVYR RAMP 10 | 1o - v« 3 PO E_AP_D2R N o
1 C3541 z 210
—L 0. 0o1uF ok ?
10% Fa |
1. BT _RESET_NMASK L 2 3V T AP VAKE L 13 ?
3402 Bl a
AP_RESET CONN L 14
BT_RESET_MASK_L GATES BT_PWR _RST_L 31 O
until after SO GPIO is guranteed stable _i g_glsuéz CRITI CAL 2 AP_CLKREQ Q L 16
- = I, 3501 7 3 USB_BT_MUX_N Tl DY
- X7R- CERM FERR- 220- OHM 2. 5A s USB_BT_MJUX P 715
0402 - 18
|—‘>/<’— CRITLCAL PP3V3 G3H BT FET 1YY Y2 PP3V3 G3H BT FLT o C
s BT_PWR_RST_L « 540 T 0603 A ]
™ ] I_';}v 400UV L 1.C3543 AR Whreeo. s YRR Brees: s vl
SOT563 —L— 0. 001UF
g7 = B C3507 :| C3508: 2O
o 6 2 X7R CERM 0. 1UF —— 10UF —— o}
3402 T T —
@ X7R- CERM 2 XoR 2
0402 603
'— —_ r—
BT_PWR_BST ¢ H—}g w563400UV =
| L
R3543" 3540 |, 1
10K 0.01UF _|*
1/ 18W 20T —
265, o (2
J:‘ Supervi sor & CLKREQ¥ |sol ation
Delay = 130 nms +/- 20%
PP3V3_S4 AP_FLT a0 =PP3V: AP 31 44 c6
CRI Tl CAL+
'R3530 |'R3531 B
100K 232K VoD 1C3530
Haew 14 16w U3530 pr— %.o/luF
5LF 5L SLAAAPO41V S 8%
2 2 TDFN S5
Wake from BT in G3H circuit
o 2 =PP3V3_G3H BT = &P _RESET _CONN L AP_RESET L
44 4 Pl KE L P!
3 EN 6 AP_PWR EN am s e
‘—j\ 8 o =
2 AP_CLKREQ Q L 7 in ) %T AP_CLKREQ L
CRI TI CAL 1 C3500 T —
Q3501 0 1UF ) R an
3|p,  SSMBK1SAMFVAPE 105 R3532 L
— | vesm L 2 X8R CERM 100K
> 5] 0201 1%16'\4\/
. (830 - ! L
R 514 gy USB_BT N 6
o1 oy USB_BT_P 7an°R'T'CAL =
B BT WAKEN 2 0P 10 BEL e PP3V3 S4 AP FLT.
L o1 ou[o  USB BT MIX P..
1
NCx—DM.1 1
3 . Q357O CRI TI CAL %ENJ
3o
1 SSNBKISAMFVARE - § 5% ow A
= o a3 my-PM SLP_S5_L 4ls V) VECLF SYNC MASTER=J70 DI NI SYNC DATE=10/ 08/ 2013
G\D F-3 2 TTTCE
R35011 PCl E WAKE L DTET 0 AP WAKE L AI RI O QT/ BT
S| GNAL_MODEL=SW _USB3740_DFN_USB3740_MJO 35 18 13 = = >,
3 [P CS Appl e 1 nc 051 1407
20, = ° A 0.0
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HDD SI GNAL CONNECTOR

J3720
CRI TI CAL
PSA127-0747- AO1- 1H C3721 1|2 0.01UF
5 10% 25v L[ xrm SATA HDD R2D C P ..
. - SATA_HDD R2D C N e
GO Vo D=TRE | O 2 22 SATA HDD R2D P 10% 2;/ I I 2X7R
a0.va oTrE 8 f s SATA HDD R2D N C3722 ..z, 0.01UF
aovavme | o |3 1 SATA HDD D2R C N
GD_Val D=TRUE g j s SATA HDD D2R C P C3723 . |2 0.01UF
| [ o v} Daw | SATA HDD D2R N o =
Se | oVl TR SATA HDD D2R P oo
51850893 o] P
1 C3724 aomomy O1F

GS3 SSD

DC R =0. 01- ohm

SSDLY L. « =PP3V3_S0_LED_SATA
PLA(Iz:NtQEAI;i;ﬁc%%t iomv J 3 7 O O
FERR- 26- OHM 6A SSD: Y R3712' ['R3713
., =PPSSD_S0_CONN _ 2 (YY)t » PPSSD_SO_CONN_FLT CRI TI CAL 100K 100K
0603 - - gmm SSD-J90 1/ 16W 1/ 16W
SSD: Y SSD: Y MCN;N(E—EE WEFEg §mn F- RT- SM ME-LE MECLF
1C3701  C37001 REESSY 1 53 abk,[ 1,402
- LUF 0. 10F 29 Iz _ SMC_O0OB2_R2D_L R
> g\n %sz i o olst - SNC OOB2 D2R L o « 7
= = 513 ol NC SATA PCl E_SEL SATA=H PO E=L
Slo otis NC DEVSLP
o\ SSD _RESET_L PROVS AN Mo 1 Sl = PR e PPSSD_SO_CONN_FLT
9 SSD_EN ) SO_ L w
MFG RSVD NC 10 8? 46 {;@_LF 302“’”"
POE TX3 NC Lo ot NC PClE RX3 R3717 O
NC =10 Of3 NC
o o
ssor v PCIE TX2 NC 2410 o2 NC PCl E RX2
il 1]12 0.1UF NC 12 0 O Zé NC
i PCl E_SSD R2D_P<1> 10%16v | [xsR cerm 0201 0 ©
PCl E TX1 » o PCI E_SSD_R2D_R<I> FUACE NeAneiston. 18: 5w 1 a0 Not e: Bead Probes needed
| ST 0. 10k -SSP R2D G pP<1> w0 ol - PO E_SSD D2R N<1> P PCl E RX1
C37i06nlev| IX5R- cERM 0201 »ool) ReDU © INS1L 1915 ol37 - PClI E_SSD D2R P<1> o =
GND_VOI D=TRUE G\D_VOl D-TRUE 20 36 g GND_VOl D-TRUE
AR T 700, 19: 51 j o S o o e
Bt o - PX-E-950-Pal hege - PClE RXO
C3713 SsoY EoICT=CT >3 1° 9733 - o0.vo AR oD
1]l2 0. 1UF - 0 © -
PCl E TXO o PCl E_ SSD R2D P<0> | 10%1@6Dv\/|0|§§£cew 0201 L ;g 0 — 5, PCl Ex2 SSD requires AC coupling caps on TX side
3 PLACE. NEAR-J3700. 21: 5MM O O
POLARI TY REVERSED PCl E_SSD_R2D_N<O> i 26 31 PCl E_CLK100M SSD_N 1272
( SED) - S 0. 1uE 2712 S50 PO E_CLKIOOM SSD P97 ™
| | o O <
C:S?ioiﬂlggl"cl’)gf;gm 0201 2815 0 29
=10 OTee
- SSD_CLKREQ L =10 o 4
o of=
592 9] e '
60 g
61 o SYNC MASTER=J70 DI NI SYNC DATE=10/14/ 2013
= e
63 SATA/ SSD Connectors

£ = TG NOVEET = |
L d} Appl e Inc. 051- 1407 | D
POR 514S0457 (tall) 0 |”E’“’A’ 0.0
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HDD POWER/ OOB CONNECTOR

HDD Cut - of - Band Tenper at ure Sensi ng

Not es:

o6 a8 47 33 =PP3V3_S0_SENSE

3 s _=PP1V5_SQ SENSE
153531“'5

5%
1/ 16W
ME-LF
5402

J3830 . .._=PP5v S0 _sATA I
78047-0483 10K
M ST- SM

3
1/ 16W
8 ey
2
/

2402

o

N

sSMC OOB1 R2D R L 1
sHDD OOB1 D2R L RN

@

SMC QOBL R2D L ey 7

=
s
o
s

O
O
O

CRI TI CAL
51850864 C3830 3| A

L Y'Y Y22 HoD OBl I2RE L Node |is at 1.5V

Trip is 1.0V

5

VCG

1 2 76 HDD OOB1 D2R R L 1 G\D.

0402 FERR- 220- OHM

SSD: Y
CRI TI CAL

B!
@B

N
.||__|

R1PO2L
SOT23- 3- HE

2(\ J 1P\s  P3v3 S0 OOB
TAT HNE W\B/p-i: -3mm

@ICE‘;AE(:}(%V% H=0. 15nm

o6 a8 47 33 =PP3V3_S0_SENSE

1SSD. Y, G
1

Trew VER 3

ol T3 To

%

~
®

PR &P
K 8
VERS |1 DVNBLOGVK- 7
o
s[G” SiZ
o 33 =PP5V. ATA

2

° &Prea

st
LO6VK- 7
SOT563

o5 48 47 33_=PP3V3 SENSE
'R3800
49. 9K 0. 1UF
1

1 C3807

5 16V

CRI TI CAL

u3800
LMW331
SC7055

Drive active: Valid signal protocol
Drive asleep: HDD drives HDD OOB_TEMP | ow
Drive disconnected: Pulled high

Fromdrive:

Low. 0.0V to 0.3V

Hi gh: 1.2V to 2.0V

_=PP3V3_S0_SENSE

SMC OOB1_D2R L Qo 43 7

SYNC MASTER=J16 M.B |G

SYNC DATE=08/ 27/ 2013

TTILE

HDD Connect or

d} Appl e I nc.
®

T TN we: |
051- 1407 | D
A. 0.0
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5 4

BCMb7765 ENET SR pins are internal 1.2V switching regulator. See note for SR DI SABLE bel ow.
I f disabled: Ckay to float VDD, VDDP & LX pin. VFB nust always connect to =PP1V2_S3_ENET_PHY.
I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.

Special Star routing needed on these pins. Decoupling on Pg 37. =PP1V2_ENET_PHY .

66 35 2a_=PP3V3_ENET_PHY

281mA (1000base- T max power,

Caesar V)

CRITI CAL
L3900

FERR- 600- OHWM 300MA- 0. 850HM

VDD for Card Reader |/O
=PP3V3R1V8_CR VDDI O

ENET_SR L X s

I nt er nal

396mA (1000base-T, Caesar I1)

1.2V Switching Regul ator pins.

CRLTI CAL

=ENET_SR VFB ;5

FERR- 600- OHM 300MA- 0. 850HM
PP1V2 ENET PHY AVDDL

REE TR0 2 i
CRILTI CAL I C§912_‘é ! ! CBQU%O
L3905 = ' ié%z 2 2-03% CRI TI CAL
FERR- 600- OHM 300MA- 0. 850HM X5R- CERM X85 CERML 2955
4 1 2 PP3V3_ ENET PHY Bl ASVDDH FERR- 600- OHM 0. 5A
o0 N BTS2 ""C3905 i T o PPLV2 ENET PHY POIEPLL 1 2
— : SM
VCLTAGE—I 2V m
- 8% C3926
T T
FERR- 600~ GHV 300MA- 0. 850HM X5R- 8%01 2 2 X5RCERML Cflag C(/)-\L
) 1YY Y L2_PP3v3 ENEr PHY _AVDDH FERR- 600- OHMV 300MA- 0. 850HM
0402 VR W BH 31—'@9101 [2c3910 [1c3011 T o PPLV2 ENET PHY GPHYPLL 2
ggg%UF ?go}up NSRS - 15" 0402
M:_lg}@/ 2 Bk M 2 38Y. e Cc3931: [1C3930
o 0201 6361 0. 1UF UF
402, . e — §0°
X5R- Y 2 2 X pCERMl
L L B b
A c39151 [1c3916 t4 1 H
I?3494%(9( 4Rs79|(41 4. 72 E °}UF afoof [ ~ of o w| o o o|lwldl o|l~| o w|o
=PP3V3_SO_ENET iy SO TR SRR 8301 FM —— oo BB % o “é ol
oo = 402 2402 AVDDH S VDDO >‘ 9 ;\ %‘ AVDDL é E vboe X5R- Sg 2 x'sgl LR QUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1 2 é % n:‘ 12 % 3 = 01 6 the card reader on-chip I/0
C3950 R3942 = T & 0 ] Connect only to U3900 pin 20.
0. 1UF rrent | X
72 14 P E ENET D2R N 1 2 i,é imting OM T_TABLE g & =
@L——————| |7 24 2 Resi st or U3900 &
8% C3951 8 40 ENETCONN _MDI_P<0>
XS(F)%'QS!EW 108 ENET_VNAI N _PRSNT 58 [VMAI N_PRSNT (1 Pp- ENET) BCNBEZ&%%KNLG TRDO_P| o ENET N VD Re02 35 75
12 TRDO_N| CON 35 75
= PO E ENET 2R P Y =| PO E ENET D2R C N 27 |POE_TXD N TROL_P|_44 ENETCONN _MDI_P<1> -
8y | PCIE ENET D2R C P 28 |PCE TXD P TROL_N_43 ENETCONN_MDI _N<1> w1
955 xR . 33 TRo2_P|_46 ENETCONN_MDI_P<2> o
19 Eg E E“g %B El T o o TRD2_N_47 ENETCONN_MDI _N<2> s 78
7 1 p—PCLE_ENET_R2D C P 2 = - PCIE_RXD_N TRO3_P|_50 ENETCONN_MDI _P<3> s s
72 12 PCl E_CLK100M ENET_P - 311PCIE REFCLK P TRD3_N|_49 ENETCONN_MDI _N<3> 35 75
% - il a _
Fi}?,v" C3956 - PCI E_CLK100M ENET_N o 30 lpa e REFOLKN
XSH6M 0. 1UF e - - s GPI O 0/ CR ACT_LED*| 5
 u o POLE_ENET_R2D C N 1 I I 2 — ENET_RESET L - LPERST (e g[ i e NC¢
¥ 2 @ ENET_CLKREQ L &—L2CLKREQ" (o) GPIO2/MEDIA SENSEl O g ENET NMEDI A SENSE oo i 7
X5R: RM " PR
- 028? 3 . NOTE: *1Px" == Programmabl e pul | -up/ down
» o =ENET_WAKE L - e @ (Peoen  SD_DETECTIGL _ gn ENET_SD_DETECT L ermy s 7=
(See note) SD_DETECT can only be used active |ow due to errata h R3961 33
WAKE# 3 13 (TR ENET_LOW PWR - 4 lLow PWR (1pD) (1 PU- ENET) 26 - ENET_SD_CMD R3979 s 1 2 T OW—F—20T 2DC0\|: ;‘\_/E Van i ERH
21 o s ENET_SD K 1 2 DCON 7
Mist isolate fromPCle WAKE# if PHY SMB_ENET_SCL o0 lsVB Ok R - sh oL 71 5% T Z0W WF 20T oD 0 72
s powered-down in S3/S5. Standard SVB_ENET_SDA o 10|SVEDATA (10 eneny CROATAO| 25 qugs ENET CR DATASO>  R897L 38 snnn2 ooy ooy SDOONN DATASO> gy = 1=
N-channel FET isol ation suggested. CR_DATA1| 24 s ENET DATA<1> 1 2 . DCON <1> 36 75
It PHY is alvays powered then al ias mea B SO qme 2% saK SPOL000LED R paTA2| 23 - ENET_CR_DATA<2> 33 1 2 S TIOW W 20T SHOONN DATAS2> oo o 1
=ENET_WAKE L to PCl E WAKE_L. 7 ENET | o |0/ EEDATA s R DATAS 22 e . ENET_OR DATA<3> R3974 33 1 ,\\V\a % TIZ0W ™ 20T " ShooNN_ DATA<3> & 50 s
e e rea L e 2SO LINLED : 5| omomade2 -+ ENET_CR_DATA<4> 331NNz B TZOW W 20T ghooNN_DATA<4> -
roucgy ENET CS L~~~ gup S3jcs/EEaK CR_DATAS| 53 *=% ENET_CR DATA<5> R3976 33 1 ,\\2 50% I720W W 20T gHoONN_DATA<5> @E o s
2 |SPDLOOLED/ SERI AL_DO 2| o oatAsl 54 g ENET_OR DATA<6> R3977 33 1 vz o0 T20W W 20T SHOONN_DATA<6> 57
NCX-— ~ (@ S — _‘-‘—Rgg'?'s—/\/\/\/ 5% 17 20W M- 0T
s <OOT} ENET_TRAFFI CLED L ¢ 67 |TRAFFI CLED*/ SERIAL_DI (oo ~ CR_DATA7|_55 s ENET CR DATA<7> 33 1 2 ° SDCONN_DATA<7> 36 75
ry 1c nser eature neede 0
(1 PU- ENET) VS | NS*| 5! Control si gnal to light LED or control SD bus power .
18 -
- Emg XXTT2||: ICL’\jll' - XAl (1PUENENCR_LED*/ CR_BUS_PWR_60 ENET_CR PWREN .
70 28 - XTALO (1Pu-BNED) el e =D SDCONN_ WP am
s ENET_RDAC - 38|roac (NO 1 PU OR 1 PD- ENET) SRDISABLE| 68 . ENET SR DI SABLE R3981 1K 1,Ax2 IR
- THRM_PAD B ° -
. = (See note) J_
PHY Non-Vol atil e Menory 1|1?32946K5 2 ENET 1.2V SR |'S ENABLED | F FLOATI NG L ener supports both active-levels for V.
ROM cont ai ns MAC address, PCle config 1%16 ENET_CR Signal s
info as well as code for Bonjour proxy. %-ZLIW = —
Avoi ds need for EFI to programat startup. 2 BCM requests SD CR[0: 7], CMD, CLK termination. PLACEMENT_NOTE=PLACE R3961 NEAR U3900
(Required ROM size 1 Mbit) 1 ENET_SR DI SABLE PLACEMENT NOTE=PLACE R3979 NEAR U3900
s . =PP3V3_ENET_RHY I'f ENET switching regulator is PLACEVENT_NOTE=PLACE R3971 NEAR U900
e CRYSTAL used, this pin should have PLACEMENT_NOTE=PLACE R3972 NEAR U3900
o 1 C3990 a 1K pul | -down to GND PLACEMENT_NOTE=PLACE R3973 NEAR U3900
Voo 1 }UF Et her net 25MHz d ock PLACEVENT_NOTE=PLACE R3974 NEAR U3900
15 ¥ PLACEMENT_NOTE=PLACE R3975 NEAR U3900
JY<CET 2 i c3045 ro0is o e
SO C-8S1 P a 0 ENET_XTAL_OUT . PLACEMENT_NOTE=PLACE R3977 NEAR U3900
s 2+ [y ENET_SCLK - 2 lsoc OMT TABLE si| 14 ENET_NOSI ¢ o s —| puENELXIAL QT R AN 2t il — AU TE-pLACE 1575 NEAR 2900
ENET CS L 4 s V. A ORITICAL A 'R3946 Fﬂ_wm NVASTER=J 70 GAREN SYNC_DATE=00/ 107 2013
7s 3 IR - " 6402 NC; M —
- 5 o ENET_M SO oy = - Y3900 ¥ HY
L Sgwr g NOSTUFF oD = 7 NC 25. 000MHZ- 20PPM 12PF- 85C Y i tF ETHERNET P ( CAESAR |
s R3990 |'R3997 3946 250004 s
RESET* -
oo 47K S 47K 1|2 . d} Appl e Inc. 0511407
o o o . ENET_XTAL_IN 7* N
NOTE: Pul | -down on SO plus internal pull-ups on ~ %}E\é’ }E\év %,Ie NOTE: 30 PPMcrystal required — — ® A 0.0
other 3 SPI pins configures ENET for the 2402 2402 = 854532" NOTI CE OF PROPRI ETARY PROPERTY:
Atnel AT45DB011D (1Moit) ROM If a different THE | NFORMATI ON CONTAI NED HEREI N | S THE
ROM i s used then the straps nust change. Tﬁgjplcxggég&pAG?EgYTngEppkame

NOTE: ENETM requires S| pul |l -down instead of SO =
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3.3V ENET FET
CAESAR 1V 1. 2V | |\|| . VR C:IVPTS ENET Enabl e Generation CRIT(I)%L
"ENET" = "SO0" || ("S4" && "WOL_EN') NTR4101P
CRI Tl CAL SOT- 23- HF
L401
66 35 s =PP3V3_ENET PHY 4.7U+ 0. 8A e =PP3V3 S4 FET ENET 2/S D\ 3 PP3V3 ENET FET
s ENET_SR LX 1 2 PP1V2_ENET_I NTREG _[i_]_
- . PCAAO31B- SM 1 C4020 -
li 14010 |r 4011 Mcﬁ;ﬁggg‘r%\gﬂtg 8 M RHYJE%E*W BFHES: SMM R4020! —— 0. 033UF ©
Power decoupling "7 70F L6108 SW TCH_NODE=TRUE 40 VOLTAGE=T. 2V 10K T, ¥ A
—— 20% —— 1% DI DT=TRUE 1/ 18W 35
2 B a2 187 Feedback | oop PR RAO21 05 %;4(91%%
202 0402 402 100K ;
PM EN ENET L 1 2 P3V3ENET SS 2 H 1
5%
4 bl TEL 8
- CRI TIZCfL 402 X752182;RM
ver 3 | ] (&t/?\BLOGVK- 7
— SOT563 D|6
5[5 b1 S
2
1 D WOL_EN VER 3 1 (ﬁ;@gLOGVK- 7
s PP1V2_ENET_| NTREG — =PP1V2_ ENET_PHY aa D
MAKE_BASE=TRUE T = 2[G™ S[g
— =ENET_SR VFB o5 60 14 13 13 Ty PM SLP S3 L
=PP3V3_ENET PHY 3, 35 66
%1070 'R4070
VBKI5AMFVAPE 10K
VESM hal 1/16W
LY
a1 15 15 PCLE_WAKE_L S[R3 o ENET_VAKE | —  =ENET_WAKE L &
a1 P T = =
PP3V3R1V8_ENET_LR_OUT
a
514- 0822
5750088 CRI BCAL
ENETCONN MDI_P T4gAOO 12 K70- K72
75 4B <1> ENETCONN MDI_ T P<1>@ 35 75 F- ANG TH
ENET_MDI
75 31y ENETCONN VDI _N<1> Y 11 ENETCONN VDI _T_N<1> e, 55 75 1s ENETCOW WD T N> 8 [ ENET VDI TRANG
75 5CE ENETCONN MDI T P<3> 7 o | ENET. MDI _ TRAN3+
75| 10 ENETOONN MCT1 75 s5qmry ENETCONN DI T N<1> 6 | | ENET_MDI _TRANL
™= 75 as, ENET T N2> 51 " o |ENET_MDI_TRAN2
LFE8904CF 75 35@y—ENETCONN MO T P<2> 4 |, ENET_MDI_TRAN2+
7s| 9 ENETCONN MCT3 75 5B ENETCONN MDI_T P<1> 3 O | ENET_MDI _TRANL+
75 35, ENET T NO> 2|4 ENET_MDI _TRANO-
75 a1¢EryENETCONN MDI_P<3> 5 8 ENETCONN MDI_T P<3> ey 3 75 5 s+gEy _ENETCONN MOl T P<0> 1 o |EneT o “TRano+
75 34 ENETCONN MDI_N<3> 7 ENETCONN MDI_ T N<3> 2 75 9
D> -~ Rx <D 1_00
I
CRI TI CAL I 0 spn;u ELD
T4010 ) GETEDS
75 3¢ gry-ENETCONN VDI _N<2> SM 12 ENETCONN VDI _T_N<2> s 55 75 14 5
75 a1 EryENETCONN MDI_P<2> b 11 ENETCONN VDI T P<2> ey 3 75
75| 10 ENETCONN MCT2 =
X —>
LFE8904CF
5| 9 ENETCONN MCTO
75 4B ENETCONN _MDIN<O> \_@ A 8 ENETCONN MDI T N<O>E35 75
75 31y ENETCONN VDI _P<0> 7 ENETCONN VDI _T_P<0> g, 55 75
<— RX
ENETCONN TCJ o .
‘R4 'R4001 ['R4002 |'R4
1 C4001 |+ C4002 |+ C4003 |+ C4004 R4000 ['R4001 ['R4002 ['R4003
0. 1UF 0. 1UF 0. 1UF 0. 1UF
28'% 28'% 28'% 28'% AT AT AT
o 10V o 10V 4 o 10V - LF - LF - LF - LF
Q5RM s CER Q5RM 2402 2402 2402 2402
= 754 ENETCONN BS
M N_LI'NE_ W DIH=0. 4 MM
M N_NECK_W DTH=0. 2 mm
NOSTUEF
1 4000
—— 1000PF
=1 10%
2 2KV
CERM
1206

CAESAR |V ACTIVITY LED

o 35 30 ZPP3V3 ENET PHY

DEVEL OPVENT
'R4050

330

5%

1/16W

M- LF
2402
LENET_ACT

A DEVELOPNENT
NLED4050
AV

GRN- 6MCD- 0. 03A

« 0805

ENET_TRAFFI CLED_L

=PP3V3R1V8_CR_VDDI O
o

SYNC MASTER=J16 M.B |G

SYNC DATE=05/01/ 2013

TTTLE
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SD CARD 3. 3V OVERCURRENT PROTECTI ON CHI P

35352548
4100 — =PP3V3 SO SW SD PWR 36
TPS2553 -
ss_=PP3V3 SO SDCARD 6N SCN outl L PP3V3 SO _SW SD PWR
CRI Tl CAL MAKE_BASE=TRUE
ILIM 2 SDCOW IL1M MEuEe s m
VOLTAGES3. 3V
so[ry—ENET_CR PVREN 4 |EN FAULT*| 3 _SDCONN OC L ;5
oo THRM
C4100 1 C4101: oD 'RA118 |1 C4102 |1 C4103 ['R4100
22UF —— 0. 1UF —— o 13K —10UF  ——0 1UF ¢ 47K
S N Lo Te&d e Bl 3 e
XSR- R XTR CobM 402 603 0402 2402
SDCONN ILIMR ¢
1 'R4119 L
13K
1%
1/16W
M- LF
2402
= J16:516-0249 / J17:512-0038
3 =PP3V3 SO SW SD PWR J4100
SD- CARD- D7
P
[ a: SDCONN_DATA<3> 1 o | corpaT3
75 3 (oOT}—SDOONN_CVD 2l 5|
(4102 s]o | vss
47NH 1. 30HM 4] & [voo
75 s >—SDOON_ OLK CRTICAL (MY Y Y L2 s SDCONN CLK_R 5] |ax
0402 614 |vss
e SDCONN_DATA<0> 7 o DATO
75 34 B> SDCONN_DATA<1> 8 o |DAT1
75 34 B> SDOONN_DATA<2> 9 o | DAT2
75 39T SDCONN_DATA<4> 10 o | DAT4
75 21Pry— SDCONN_ DATA<5> 111 5 | pats
s B SDCONN_DATA<6> 12 o | paTe
75 34 SDCONN_DATA<7> 13 o | DbaT?
26 SDOONN_DETECT I 14 | 5 | CRD_DETECT_SW TCH —
o4 (O0T}—SDOONN_We 15| 5 | WRI TE_PROTECT_SW TCH
J— SD switch is normally connected (i.e. gnd)
16| 5 [SHLD_PIN
171 5 | SHLD_PIN
18| 5 [SHLD_PIN
NOSTUEF EMC NOSTUEF 19] 5 [smopin
1C4171 1C4A172 1C4170 20 SHLD.PI N
—L 5oPF —L T00PF —L T5PF ETERY -
-1 5% -1 g% -1 5% o) SHLD_PI N
50V S5V 50V
SDCONN DETECT DEBOUNCE. ENET_RESET AND DETECT- CHANGED PCH GPlI O PULSE GENERATI ON. 2 & coe 2 g¢ 2 g 22]  [so PN
o =PP3V3 S4 SDCARD 23| 5 |SHLD_PIN
241 5 |SHLD_PIN
25] 5 | SHLD_PIN
26 SHLD_PI N
4110 ¢ 2] SHLD_PI N
1UF —— O —
10% ——
10V L
Xs5R 2
402-1 o
S| CRITICAL
— VDD
U4111 L
SLGé}réFP’\C‘)ZGV
R4114
2 |Low PWR
o4 sopry—ENET_LOW PVR = RST | RST QUT*} 4 SIG ENET_RESET R L NN ENET_RESET L oo
15y ENET SD RESET L . 3RSt HLAC 17w
DET_CH EN| 6 Mos"
NOSTUFF
SDCONN DETECT L 7 [DET_IN
R4110" *"FROM SD CONN - > P’ _-’")._L_ (@D}, 9 SDCOWN STATE CHANGE Loy 16 -> TO PCH GPI O
10K 1 DET_CHNGD*
5% ~_(D 8 ENET_SD DETECT L 78 -> TO ENET CHI P
Lasw SD DETECT LVL 1 )@ Loer_au| oo
402 2 DET_LVL I
R4A115" Jorsy )tk
10K ) —
5% —
1/16W
= Vb5
2
YO5P GBI NLRER PRESSPLES: BPNelW e BRI ENE [Ol1 502 Rer! PRR asserts for 10ms
= DLY bl ock is 20nms noni nal

SD READER CONNECTOR

BrRTRG, NOVEET
d} Appl e | nc. 051- 1407
®
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USB CAMERA CONTROLLER

Caner a/ ALS/ DM C connect or
APN: 518S0879

00
20455- A20E- 3

N

F- RT- SM
21
22 25
75 37 SM A DATA N 1 o
75 ov SMA_DATA P 213
3
O
7537 SMA CLK N 415
7537 SMA CLK P Z 5
O
75 37 1 2C_CAMBENSOR SDA 7 °
75 37 . 2C_CAMBENSOR SCL 8 o
9
O
o 38 a7 =PP3V3_SO_CANERA . PP1V8_SO0_CAVERA -~ ,» PP5V SO _CAVERA F w0
11
14222 1 ca224 a7 SMB ALS F SDA Lio
14213 1. OUF 0. 1UF 57 SMB ALS F_SCL o
20% 10% 13
Qo F ?('Sgev 2 gE%\nﬁst O
S % 0301-1 5201 s PP1VB SO CAMERA F ZH D
&.Zgg’iﬁ xR 37 PP3V3 SO ALS F 12 o
1
= O
= - J_ o1qom} DM C SDA3 T 1715
L4220 PP1V2 SO CAVGRA L4200 = [ B3
FERR- 600- OHW 300MA- 0. 850HM RHE‘F%*W BjH:ES %SNW 38 FERR- 1000- OHM o [ DM C CLK3 19 o
1 L2 RP3V3 SO CAMY LT VOLTAGE=3. 3V : 1 4228 s 50=PP3v3 50 AuDio 1 [ Y I Y |_2 PP3v3 DM C cOW o 2015
0402 0. 1UF 0402 ]
1 4216 toa218 |t 4220 ~ 1%, VIPELERE W BTHES: RA1 © cazes 03 T 26
. F . 1UF . 1UF CERM X5R . ; :l
-T— %oﬂgu -T— go%u go%u 0201 1UF 24
2 6.3V 2 6.3V 2 6.3V 10% 4
X5R CERM X5R CERM X5R — 16V
0201-1 0201 0201 = 2 X5R
37 CAM AGND X35
M N_NECK_W DTH=0. 15 MM M N_NECK_W DTH=0. 15 MM
M N_LI NE_W DTH=0. 6 MV M N_LI NE_W DTH=0. 6 MV =
PP1V2 SO CAVERA VOLTAGE=1. 2V R4220 VOLTAGE=1. 2V L4210
3 37 o L
PP1V2 S0 CAMFILT 4 1 ,\}\9\,2 pPiv2 so FR 1YY Y L2 | Fera 202 o
5% M= 0402
1 4215 1 ca217 1/20W 201 FERR- 1000- OHM 'R4218 |*R4219 o6 38 SPP5V_SO_CANERA 1Y YY L2 PP5V_SQy CANERA F 3, RA267
0. 1UF 0. 1UF 1K 1K 0402
10% 0% 04 04 1 4262 _
2 Bd¥er |2 S xR 1ca221 |t 4223 /50w /50w QKW BTHER: 45, MM TUF soq@y=SMB ALS SDA I AN 2 S\B ALS F SDA
0201 01 1. 0UF ——0.1UF M, M, e : 9% 5%
20% 10% 2 2 5 16V 1/20W Cc4267
NC 2 6.3V 2 6.3V X5R 150PF
X5R CERM X5R 402 0201
= of<|m| of o ol o| © 0201-1 0201 L4204 2R,
- GPI B, EXT/IN FI RMAMRE BOOT SEL o< o f o~ S| o - N CAM PLLGND 5, FERR- 1000- OHM = 2 goggm
1= BEXT W Bagggg8 2 33 36 57 PPLVB SO CANERA 1YY Y L2 PP1VB Sp CAMERA Fj, NOSTUFF
oo SE5defsogs o402 * cazea =
> >
737 im ADAA B GPI OB CAN BE CONFI GED AS g > 8 %&E@ﬁé}%@%gi 15 MM %éJ"/E RA268
75 37 SMA _DATA N GENERAL GPI O AFTER POVER ON 2 cRiTiICAL Q> =T. S 18
=SMB ALS SCL_1 2 SNB ALS F sl
75 37 SMA_CLK P u4200 5 “oD—=5 /\/\D/\/ 7
7537 SMA CLK N L4206 1158w 1.C4268
VC0359 FERR- 1000- CHM = 0201 150PF
NG 48 | o oo FQFN cs pwosl 37 T L oo =PP3V3 SO ALS 1YY Y L2 PP3V3 S ALS F 4, 2 5%,
meamepia 47 lepa cs_alkl 38 TP 1 SM LK 0402 1 4266 Worier
CAM EXT_BOOT 46 | opi ca cs reTE[ 38 TP ISMRST L N ;EECKEW&%@S E5aM 1UF
8 d IE . 10% =
| =33V
NCx——22 1 Pl oo cs_saq 4L L2 £ 3775 2 >1<§\F’e Use 100 ohms and 150pF for 10MHz filter
28 cs_spal 42 | 2C CAVBENSOR $DA a7 75 402
MRXDATAI NP - L
27 _|MRXDATAI NN 33754151 CLKINL®___CAM XTAL IN 5, =
30 cLkout| 10 cAM XTAL QuTs,
MRXCLKI NP
29 |VRXCLKI NN TEST| 11 _CAM TEST
75 14 @ USB CAMERA P ;0 USB_PADP UsB_VRES| 24 CAM USB VRES 66 a8 37 =PP3V3 SO CQME
USB CAMERA N 1 | usB_PADM PLACE_NEAR={14200: 5
v N T Raz13 ‘RA216 L ozt
M PI_RESI STOR 33 | M PI_RESI STCR 17 1 CA4226 i 0. 1UF
- LED_FIXEDL L. s NG 2130./02K 0. 1UF 411; R4207|2 2 R4206 |"R4208 ® 10%,
75 37_CAM SE_CLK 6 |sF ak 1 1/ 20w 0%, 1/ 20w 10K 10K 4. 7K 2 CERM X5R
45 37_CAM SF_CS L 3 sE 7CS* RST* |y CAM PROC RESET_L 3s L1 2 %3&" X5R 5561 M:QUW %/{:QUW ?I%QUW U202 0201
- 201 201 =
75 37_CAM SF_ DI N S1sF DN ° ° UART1_| 14 CAM RX PLACE_NEAR=U4200: 5nm 1 1 2201 1MVBI T- 104MHZ PLACE_NEAR=U4200: 5nm
1R4204 7597 CAMSE DOUT 4 |'sF_pour ?;; a <4 UARTL_T 13 CAM TX N PLACE_NEAR=U4200: 5nm i R4203 33 USON 33 R4505
F L 2 a o R4210 = = 75 37.CAM SF_CLK 1 sCAM SF CLK R 6|scLK sI/si ool 5 sCAM SF DOUT R 2 1 CAM SF _DOUT 37 75
24K 75 37_CAM SF WP JSF_we* =
1% B 38 8 238 '3 10K 1% M MX25L1006EZUI - 10G M 1%
1/ 20W 5} > o 5} 5} o é 5} §9 i;luzuw =PP 37 38 66 PLACE N 200: 5 1/ 20W 5201 201 1/ 20W
o mm 202 TI CAL
L5361 83 £ 86838 23 /& L5 15 27 CAM SF CS L '}4 v “2,1'_ cmsEcs RL e RTEE o R4209
PLACE_NEAR=L4200: Smm wle| | o olo| of w| v o 75 37.CAM SE_ WP L 1720w ' 201 3w T sosial? sCAMSEDINR IARA 2 CAM SF DINs; 75
oM< (] N (2] — N — < SE_ HOLD L 7 HOLD A
= 2 1/20W
= THRM M-
R4211 co B
PLACE_NEAR=U4202: 5
2ot 33550852 Y| @ - m
L__CAM AGND; 202 L 1 1/ 20w ]
SHORT- 0201 -
1 2 37 CAM_AGND CAM PLLGND 3
2 UART1_TX is strap for selection SERI AL FLASH
= 'SHORT- 0201 of pos/neg edge sanpling of
SPI clock during power-on.
STI TCH THERVAL PAD TO | NNER GROUND 1 "1 = pPosI TI VE E
- E== CRYSTAL

R4215 Clzer
a7 CAM XTAL OUT 1 2 CAMXIAL QUT R 1| ]2
AN 1]
b 2
feile]
ra214 |° 20t o 0201 SYNC VASTER=J 70 GAREN SYNC_DATE=02/ 05/ 201
1M | ki
Doow = P Canera Controll er
201 1 3.2X2. ?A’\TgpghgscH B=7A\T Y SN B, 1=
12. 000M2- 30PP ) —
T 4225 < fE 051-1407
18PF Appl e Inc. o
37 CAM XTAL IN : 1|2 S A. 0.0
I5°IA: NOTI CE OF PROPRI ETARY PROPERTY:
%“?\é THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
0201 THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 42 OF 123
11 NOT TO REPRODUCE OR OOPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 37 O: 81

2

1




Canera Processor Reset
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Backl i ght Contr ol

Del ay applies only on a L->H transition on VIDEO ON. This guarantees video is valid before the backlight is enabled.
On a H>L transition, output follows with standard | ogic propagation delay. This ensures the backlight is off imediately after |oss of video
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13
L2 1 1 14
7 1 (o USB3 EXTD DR P4 LYY Y L= 15
f— L = 16 | | sH ELD
n o I
75 14 USB3 EXTD D2R N 2 5
L1 19
GND_VO D=TRUE o
and N n for cleaner i
Egnesgctl |n ) ggr?l ElngugBDrted nggii — i;
L4714
800HM 25% 100VA
0504 L 514- 0827
C4718 2 )
0. 1UF
USB3 EXTD R2D CF N 1 2 USB3 EXTD R2D F N _4 3
7o D T0% CERMF X6R I 6. vr)725 01 —_—
Cc4719 0. 1UF
75 14 [T)-USB3 EXTD RPD CF P _||2 75 USB3 EXTD RD F P 1 Y 2
T0%CERM X5R | [~ 6. 3V0201 L1
GD_VO D=TRE ISYNC NAGTER=J 70 GAREN weorerred A
T 1 14 =
d} Appl e Inc. 05 0
8 A 0.0
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pins designed as outputs can be left floating, s 10 42 _=PP3V3_GBH SMC 30-OHM 1. 7A
those designated as inputs require pull-ups. 1 m 2 _PP3V3 G3H SMC VDDA
’ M N_LI NE_W DTH=0. 25 MV
0402 MNNEGCWDTHO. 1 M |1 ~5 0]
TAGES3. 3V
C5002 * 1 C5003 |t C5004 |[:1C5005 |t C5006 vamaeEs. s 0 1UF
1UF ——0.1UF ——0.1UF ——0.1UF 0. 1UF 1R5002 10%
— — 6.3V
X5R fa}\: 2 2 éggﬂ\r\ﬁst 2 z‘gﬂ\r\ﬁst 2 éggﬂ\r\ﬁst 2 éggﬂ\r\ﬁst M LJSOOO z SEoY *oR
06051 0201 0201 0201 0201 5% ow LMAFSXAHS5BB
'3 BGA =
= 1 2% (2 F 2
= s s TE—SMC RESET L - CLORST* sweLk/ Tok] CLO TCK s a5
A10
SWDI O TV SMC TMB 44 45
1 1 1 e
_| ©s007 |* C5008 |t C5009 o AP EVENT L |(D)  quup BlllPka/RTOCLk  swoTpd Al SMC DO us
0. 1UF 0. 1UF 0. 1UF EO iy
0%, T 0% 10%, SMC WAKE L NL3{WAKE* OM T_TABLE TDi | B1O SMC TDI 44 45
2 CERM X5R |2 CERM X5R |2 CERM X5R NC SMC HIB L M2 B+
0201 0201 0201 NO T EST=TRUE
NG A2 NC
L 74 41 [R)—SMC_CLK32K MO |xosc0
= NC_SMC_XOSCL N10 [xosct
NOTEST=TROE |
us000 T VDDAl D8
PP3V3 G3H AVREF SMC
LMAFSXAH5BB 76 aa _SMC EXTAL GL2 |osco "
SMC XTAL G138 |osc1 VREFA*
74 a5 MM LPCOADO (1 %GAZ) Al Noo|_E2 j SMC_ADCD 44 o VREEA- | DL PLACE_NEAR=UB000. DL: 4rmj PLACE_NEAR=US000. D2: 4mm
a5 @y LPCADL> arch ey ALSPCDADL A No1f E1 j SMC_ADCL s K12 X000 N N
; VBAT SM C5020 C5021
74 45 14 LPC AD<2> C12 || pcOAD2 OM T_TABLE Al No2| F2 SMC ADC2 s fos) > 1 1. 0UF —— —— 0. 01UF
0 —— — ®
masug@ry LPCAD3> arch 0 gy DLLliPcoADS AN3l FL__ g proj analog ~ SMCAD@R o gma ) D7 aoa([E3 rLAE NEARSTB000, AL 4 62307 S 180
74 17 [TEy—LPC CLK24M SMC arch - M2 |l PooCLK Al N0 B3 j SMC ADCA 1 E6 02017 F 3365
74 a5 10 LPC FRAMVE L arch D2 L PCOFRANE Al Nos| A3 s SME ADC “ 1 C5010 [+ (C5011 (+C5012 E8 A
76 15 [TRy—SMC LRESET L arch - CL3L POORESET* ANO6L B4 g proj analog  SMCADOE e TUF L TUF TUF 9 53
T HI3 A4 i SMC_ADCT 10% — 10% 10%
45 15, LPC SERI LPCOSERI RQ AINO7| 22 gu proj analog ~ SMCADCZ ~~~~~~~ Tmjae , 6.3V , 6.3V , 6.3V F10 | | vbD D9
45 13 (OOT}—PM CLKRUN L arch  od @— S POOCLKRUN® Al Nog|_BS j SMC_ADC8 s SoaM SoaM SoaM 37 E5 D SME AVSS
45 13 [Ty—LPC_PURDVN L arch - L3LPCOPD Al NO9|_AS j SMC_ADCO s 79 Fo 4447 76
76 13 1 L F125LPcosal * AINIOLBS g proj analog  SMCADCIO e J_ J10 3
76 15 (OOT}—SMC_WAKE SOl L arch L Al N11|_A6 j SMC_ADCL1 aa = o
A NL2| CL SMC_ADC12 as PPIV2 G3H SMC 1 &0 35
76 45, SMBUS SMC 0 SO SCL E10 || 2c0scL AlNL3[ €2 SMC_ADC13 a1 ’ WMNUE WOTHEQ. 25 W 6 78
M NN
70uQ@>SVBUS SMEO SO SDA  arch od g D13 i 200SDA AN DL g proj _analog SV ADGIE ________qm« 1 05013 (1 C5014 [t C5015 1 C5016 |1 C5017 "Mer2v ka3 | | vooc J11
76 4By SMBUS SMC 1 SO SCL arch  od o=Vl 2c1SCL Al N15[_B2 j SMC_ADCLS s ) ) 0. 1UF D6 K11
76 45 Gy SMBUS SMC 1 SO SDA arch __ od o= 2| 2C15DA A N[ &2 SMC_ADCL6 as 0% R TLER L% T,
7o aq@ySMBUS SMC2 SO SCL  arch  od e 1P lI2C2SCL AlNL7L G SMC ADCLY aa 06201 06201 06201 o501 R =+
76 40 (Ey—SMBUS SMC 2 SO SDA arch  od =Bl 2C2SDA Al N1gl HL j SMC_ADC18 s .
76 40 By SMBUS SMC 3 SCL arch  od o= 8i2c3sCL Al N1of_H2 j SMC_ADC19 s
76 40 Gy SVBUS SVC 3 SDA arch  od o=l 2c3sDA Al N20|_B7 j SMC_ADC20 s =
1@y SMBUS SMC 4 ASF SO arch  0d g N/lI2C4SCL AN21{ A7 g proj analog  SMCADCL  mqw
" SMBUS SMC 4 ASE SDA M || 2c4SDA Al N22| B8 j SMC_ADC22 s
76 a2 (@) SMBUS SMC 5 G3H SCL arch  od o=V 205SCL Al N23|_A8 j SMC_ADC23 41
76 a1y SMBUS SMC 5 G3H SDA arch _ od o= "B |l 2C5SDA
c0-| K2 e—arch  analag CPU_PROCHOT L My s o 57 7
76 40 (QOM}—SMC FAN 0 CTL arch L1 [PVB/ FANOPWD co+ KL SMC VCCI O CPU DI V2 w4
76 40 [Tg)—SMC_FAN 0 TACH arch 13 |PM7/ FANOTACHO ci-f L2 SMC S5 PWRGD VIN s
45 (OOT}—SMC FAN 1 CTL arch @—CLL [PK6/ FANOPWML PC5/ Cl+ L1 SPI_DESCRI PTOR OVERRI DE L 17
40 [Ty SMC FAN 1 TACH arch w212 IPK7/ FANOTACHL  T3CCPL/ P35/ C2-| C5 arch SMC CPU CATERR L a
44 @O} SMC TOPBLK SWP L arch - G3 |PN2/ FANOPWR  T3CCPO/ P4/ C2+| D5 CPU THRMIRI P_3V3 s
s [C>—SMC_P\3 proj 210 IPN3/ FANOTACH? e
SSI 0CLK/ PA2| M2 - arch SMC PM G2 EN oD 44 s
a1 SMC PNA proj ©&=— 11 |PNa/ FANOPWB SSI OFSS/ PA3|_MB - arch PM _DSW PVWRGD oo 4 55
<g—= - -
24 (oM SMC_PNS proj - PN5/ FANOTACH3 SSI ORX/ PA4|_L4 -»—arch SMC DELAYED PWRGD oo, 27 44 65
2 51 (OOT}—SMC_G3 WAKESRC EN arch 21 PN6/ FANOPWW SSI 0TX/ PAS| NL »—2arch SMC_PROCHOT oD <
44 [TI—SMC_PN7 oroj L IPN7/ FANOTACHA
1 [TR)—SMC_PH2 proj - J4 |PH2/ FANOPVWE UIRY/ BO| F11 o, arch SMC DEBUGPRT RX L am e
13 SMC PCH SUSACK L proj - 32 |PH3/ FANOTACHS uiTx PBll E1l o arch SMC DEBUGPRT TX L a1 as
<g—= - - oD
ToccPo/ Pe6|F4 SMC SYS LED a1
w4 CPU PECI R arch anal 0g  egy 4 |PECI ORX ToccPy/ Pe7|_F3 - arch SMC_GEX THROTTLE L myymy 4s
™ - -
4 (oo-SMC PECL L arch - 6 |PECI 0TX
SSI 1RX/ PFo|_M® @—arch SPI_SMC M SO a7
44 ry—SMC_PPO proj int - M123 PPO/ | RQL16 SSI 1T/ PF1| N9 - —arch SPI_SMC_MOSI oo +5 7
44 [Ty—SMC DP HPD L proj _int - 12 PP/ I RQLLY ssiicLk/ PRl L10 o arch SPI_SMC QLK oo s 7
44 31 [Ty SMC PVE S4 WAKE L proj int -0 lPP2/ 1 RQLLB ssl1Fss/ PR3 K10 g arch SPI_SMC CS L oo s 7
44 [TRY—SMC PVE S4 DARK L proj  int - 12 |PP3/ 1 RQLLY PFA| L9 e arch S5_PVRGD am s
24 (oM SMC_PP4 proj int 213 |PPa/1 RQI20 prs| K9 @=—aich SMC_PM PCH SYS PVROK ¢y 40
14 (C)—SMC_PPS5 nroj int LS IpP5/ | RQL21
24 [Ty—SME_PP6 proj int D8 1pp6/ | RQL22 WF0CCPO/ PGA| K7 - arch SMC DEBUGPRT EN L mpmy a1
44 (TRy—SMC_PP7 proj int - K6 IpP7/1 RQ123 WIOCCPL/ PGE| L7 g arch SMC_GFX_OVERTEMP am «
3 [T PCH SUSWARN L arch ad - D4 IpQo/ | RQL24 wr2ccPo/ PHo|_K3 @=—arch ALL_SYS PWRGD Yani ERTE
0 [T—SMB INT L arch int - E4 |pQ1/ | RQL25 Wr2CccP1/ PHL| K4 & arch SMC_THRMIRI P oo
aa MC BC ACOK. arch int - FS |pQe/ | RQL26
a0 [Ty G3 PONERON L arch int - NS pQa/ | RQL27 Wr3ccPo/ PHA| I3 - —arch ad PM PWRBTN L oo s 1
65 64 44 35 13 PM SLP S3 L arch int - NS Ipcu/ | RQL28 Wr3ccP1/ PHs| H -p—2rcCh PM SYSRST L oo 2 v
64 13 [y—EM SLP S4 L arch  int - K5 Ipge/ | RQL29 WF4CCPo/ PHe|_H3 & —arch od MVEM EVENT L oD < —
64 31 13 PM SLP S5 L arch  int - M pQs/ | RQL30 WIAOCPL/ PHT| &4 g proj SMC_PH? oo
41 [Ty SMC ONOFF L arch _int - -8 Po7/1 RQL31
e T1ccPo/ PIoL 9 @—arch SMC_OOB1 2R L ame
45 a1 [T)—SMC RX L arch -3 JURX TiccPu/ PIA BY g arch SMC OOB1 R2D L oD > 7
45 a4 SMC TX L arch LU (Vo) o3 T20CP0/ PI2| A9 8 proj SMC PJ2 as
<g—=> o= - Jan}
T2CcCPL/ PI3L B - Proj SMC PI3 o
@ SMEPLT  arch gy E18|usBODM
u@-SMCPL6  arch gy E121USBODP WisCCPl/ PVBL HLO g arch BATLOW L s
SYNC VASTER=J70 NI CK SYNC DATE=09/24/ 2013
e
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5

3

SMC Super vi sor

and AVREF Supply

R541702
49 40 43 =PP3V3 GBH SMC 1 2 PP3V42 G3H SMC SPVSR
. % VR BTEES
1/16W 1 C5102 voLTAGE=3. 42V
M- LF
hos 4, 7UF
—— 20%
2 6.3V
X5R- CERML 1
402 R5105
100K
s6.=PPVI N G3H SMCVREF 5w
M- LF
2402
- ©
C5100 * V+ VIN
0. 47LF —— U5100
cgm\f'}g;e 2 VREF- 3. B\é;h\‘/DET- 3. 0V
NCx-SqMRL* (i pu) SN0903049  RESET* |55 SMC RESET Lo pommy 42 45
m)dc MR2* (i pu)
SMC_MANUAL_RST L 4 |pELAY CRI TI CAL REFOUT| 8 PP3V3_G3H AVREF_SMC.s
o TR VAR WEIES T
VOLTAGE=3. 3V NOSTUFF
C5101 1 o ®l c51051| |+ C5106 5103 1
0. 01UF —— 10— —L g o10F 1000PF ——
1T 20% —— —— 10% % T
XTR M 2 X5R Céﬁ?\lll 2 2 X2K ceRM &R 2
0402 0603 1 0402 0402
G\ND_SMC_AVSS 43 47 76
Note: IPU are pulled to VIN rail M NRENE -\ DTHEO. v
VOLTAGE=0V
SMC Control |l ed RTC Reset
To absorb current from di scharging RTC Reset GAP
B
Power Button CRITI CAL RIC RESET L R 1 2 RESET L 12
66 49 44 43_=
'R5120
DEVEL OPVENT 10K
J5120 1/ 20w
NTCO20AALIB260T

Conpar at or

Ref er ence

SMC control f

or AirPort power

=PP3V3 S5 _SMC )

66 44

Not e:
Open-drain stage on S4 to account
case when SMC is initializing in S5,
and chip is not yet configured.

BURSTMODE EN L oD 55 ot

R5140"
10K r
uzﬁ;’\é"v% AC/ DC Bur st Mode Enabl e
201, |—D'
VER 3 ﬁ
"
2[G" s
JACDC BURST
o S0
3
L SOT5-63 |R
1C5140
VER 3
0, iU
2 e xsr
5|G” Sz 0201
s ACDC BURST ENL | =

65 64 43 35 13 [T PM SLP S3 L

A

6
| g
LO6VK- 7
SOT563
1

L514a 4 PM SLP_S3_BUF L

1lg

CRI T
TC7SZ08FEAPE

SOT665

and ACDC BURST_EN L could be floating.

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

ADC Channel Ali ases
SMC ADCO __ VenS Pl2vasH e Proj ect-specific Aliases
—  NAKE_BASE=TRUE
- Pl ACDC BURST EN L
SMC_ADC1 — | SNS P12VG3H a7 76 o SME RS — NAKE_BALSJE:STRUE “
VAKE_BASE=TRUE a3 SMC PJ3 — SMC OOB2 R2D L 32 76
SMC_ADC6 — VSNS P1V2 S3 DDR 47 76 =  NAKE_BASE=TRUE
—  MAKE_BASESTRUE 43 SMC_PJ2 — SMC 00B2 D2R L 32 76
SMC_ADC7 — 1 SNS P1V2 S3 DDR 47 76 =  NAKE_BASE=TRUE
——  NAKE_BASE=TRUE 43 SMC_PPO — SMC ACDC | D 56
SMC_ADC10 — VSNS CPUVCC 47 76 —  NAKE_BASE=TRUE
T MAKE_BASESTRLE a3 _SMC_PH2 — SMC ASSERT RTCRST 17 a4
SMC _ADC11 — 1 SNS CPUuvCC 47 76 —  MAKE_BASE=TRUE
—  MAKE_BASESTRUE a3 SMC_PL6 — SMC WFI_PWR EN aa
SMC_ADC20 — VSNS P3V3 SSD 47 76 MAKE_BASE=TRUE
—  NAKE_BASE=TRUE
SMLADC2L = LSNS SSos0 70 Unused Proj ect-specific
. SMC S5 _PWRGD VIN — NC SMC_S5 PWRGD VIN
Unused ADC Channel s *° ——WARE BASESTRUE —— NO TEST=TROE
4 SMC PL7 NC SMC PL7
SMC_PH3 — NC SMC PH3 = MAKE_BASE=TRUE NO_TEST=TRUE
= VAKE_BASE=TRUE NO_TEST=TRUE 4+ _SMC_PN3 — NC SMC PN3
SMC_ADC2 — NC VSNS P12VS0 GPUCORE =  MAKE_BASE=TRUE NO_TEST=TRUE
—  MAKE_BASE=TRUE NO_TEST=TRUE 43 _SMC PN4 — NC PN
SMC_ADC3 — NC | SNS P12VS0 GPUCORE —  MAKE_BASE=TRUE NO_TEST=TRUE
=  VAKE_BASE=TRUE NO_TEST=TRUE 4+ SMC PP4 — NC Y E EN
SMC ADCA __ NC VSNS 0 VAKE_BASE=TRUE NO_TEST=TRUE
=  VAKE_BASE=TRUE NO_TEST=TRUE a3 SMC_PN7 — ’\hﬁKE BAsEP,\"r7RUE O TESTSTRE
SMC_ADC5 — NC I SNS - _BASE - TEST=
= VAKE_BASE=TRUE NO_TEST=TRUE 43 SMC_PPS — ’\r\ﬁK?NBCAsEE%UE O TESTTRE
SMC_ADCB — NC VSNS P12VS0 FBVDDQ - _BASE - TEST=
—  NAKE_BASE=TRUE NO_TEST=TRUE 43 SMC_PP6 — ’\r\ﬁK?NBCAsEE%UE O TESTTRE
SMC_ADC9 — NC I SNS P12VS0 FBVDDQ _BASE - TEST=
—  NAKE_BASE=TRUE NO_TEST=TRUE 43 SMC_PP7 — ’\r\ﬁK?NBCAsEErLUE O TESTTRE
SMC_ADC12 — NC VSNS GPUCORE ALT _BASE - TEST=
—  NAKE_BASE=TRUE NO_TEST=TRUE 43 SMC DP HPD L — ’\’\ﬁKg’\B’CASEDPTRﬂED L O TESTTRE
ADCL — | UCORE ALT _BAS= L TEST=
SMC ADCLS — ’\nlACAKE_SB'\A%Eg?uE NO_TEST=TRUE 23 SMC PME S4 DARK L — ﬁK?’vBCASE—“ﬁ?U? DAhFéKTIéST—TRUE
SMC_ADC14 — NC VSNS_HDDSO — o = -
— = = SMC_PH7 — TP SMC PH7
SMC ADCLS &KIE‘SB@E'_E;;U NO_TESTETRUE TP {0 access TT ZPB Te- TN STaled —  WAKE BASE-TRUE NO_TEST=TRUE
——  NAKE_BASE=TRUE NO_TEST=TRUE 43 SMBUS SMC 4 ASE SCL = ﬁKgNBI;LSJS_T% 4 A’\%FTSS?:TRUE
ADCL — ADCL SIS - TEST=
SNCADCLE =R —oes=rrE 1 SNBUS SMC 4 ASE SDA — NC SVBUS SVC 4 ASF SDA
ADCL7 — ADCL7 BPSe= - TEST=
SME ADC — ﬁk?_’\BCAsEBr%UE NO_TEST=TRUE 76 43 SMBUS SMC 5 G3H SCL — ﬁkgwaligg—-r% 5 GI\;DHTSS?:TRUE
SMC ADC18 — NC VSNS P1V05S0 PCH o H SOA
=  MAKE_BASE=TRUE NO_TEST=TRUE 70 43 SMBUS SMC 5 GBH SDA ﬁKg’VB';LSJSﬂ% S GI\;DHTSSI'AEFRUE
SMC_ADC19 — NC | SNS_P3V3S4 AP 43 SMC BATLOW L — NC SMC BATLOW L
=  VAKE_BASE=TRUE NO_TEST=TRUE —  VAKE_BASE-TRUE NO_TEST=TRUE
. - SMC GFX THROTTLE L — NC SMC GFEX THROTTLE L
SMC_ADC22 — NC SMC_ADC22 - —  VAKE_BASE-TRUE NO_TEST=TRUE
SMC_ADC23 _ &KZ_I\BCASEBT;ZUg TS 10 SMC_GEX_OVERTEMD = ’\r\l/tCAKE BASE: T>I(?UE NO_TEST=TRUE
Al — Al — = ) TEST=
=  VAKE_BASE=TRUE NO_TEST=TRUE 43 MEM EVENT L = ’\r\ﬁkgEB’\ﬁsE{rERﬁ-Er L T
Pl at f orm Thermal Contr ol
PECI Support

Level -shifter that allows SMC to drive PEC

Place this circuit

CRI Tl CAL
71 a3 SMC PECI L @135
SSMBKLSAMFVAPE D3
VEsm |
KA
—
e st R5138
SMC PECI L R a3g CPU PECI JR 2\/<1/3\/\1 CPU_PECI
17w
PROCHOT Support 'R5137 Mjb;F
Level -shifter that allows SMC to drive PROCHOT NOST'\%EE %\:}/ﬂo
o e s
643 57 71 402, 5402 A7PE
5%
= — 2 50;
0402
Wre ORd with CPU
71 15 PM THRMIRI 2 L 66 44 =PP3V3 S5 SMC
CRITI CAL R5128"
10K
6123 oK
SSMBK15AMFVAPE 17200
VESM 201,
This allows SMC to shutdown system CPU THRMIRI P 3V3
R5125
SMC_ROVBOOT 2 K R5127 3CRITI CAL
as[TRy—2N =
Notes: For SMC recovery node \/\5/°>u/\ 2 ZMa CPUTT CC L 1 127
120w Lor 46BLP
201 1/ 20W DFNLO06H4- 3
+o[TRy—SMC THRMIRI P, M 2
R5126*
10K L
5%
/20w
201, This passes CPUs TRHMIRIP to SMC so shutdown reason can be recorded.

near the Tee point to mininize reflections
66 a4 _=PP1VI

a3

R5160
74 13 (TR)—PM CLK32K SUSCLK R 2 Px A SMC_CLK32K oo <
PLACE_NEAR=U0500. AE6: 10MM 1/5208W
M-
201
SMC Cryst al
NOTE: SMC team wants 12MHz for this Xtal

SMC 32KHz Cl ock

SMC EXTAL 45 76

YE166!
1M

5%
1/16W
M- LF
402,
CRI TI CAL
Y5165 R5165
12. 000MHZ- 50PPM 8PF- 1000HM 0
. 1L2__sMvg XTAL R 2 1 SMC XTAL 43 76
yr
5X3. 2X1. 2- SM 1/510/50W
C5165 1 1C5166  HELDF
12PF 12PF
g% 5%
50V, , B0V
G [es]e]
0402 0402
R5148
o 10 13TIy—PM PCH SYS PUROK 2 AQ AL _SMC PM PCH SYS PVROK w
1/520/00W
0201
R5149
7 s [y CPU CATERR L 2\/\‘}\/@@4&%@43
5%
ugdw C
0201
R5154
44 Agm_sl\/c TOPBLK SWP L 1 1K 2 PCH STRP TOPBLK SWP L @ 15
1/520/00W
M=
201
Arch Pull Up/ Down
o =PP3V3 SO_SMC
4a 45 SMC_TOPBLK SWP L R5171 ¢ LANN 250 g 20w =
o6 49 44 42 _=PP3V:
42 G3 POWERON L R5176 10k  1AAA25% 120w |
45 SMC_BC ACOK R5178 g0k LANN 253 20w
w SVC SYS LED NOSTUFFRS179 100K 1AAp 2 5% V50w
@ SMBINT L RS180 10k 1Aan25% 370w
sMC PMVE S4 wake L RO18T 1 2 5% 4730w
oo 10K IAAN, il
s PP3V3 S4 AP FET B
43 91 AP_EVENT L R5185 ok 1 2 5% 1/20W
w5 SMC G3 WAKESRC EN  RB118 100Kk 14 an 25% 1/20w

o 42 27 SMC DELAYED PwraD  RB186 100k 1 596 1/ 16W
SVCDELAVED FVRED e 100K AN Ji2 e
o5 43 _PM DSW PURGD 100K LAAN2T5%. 7iew
s 43 SMC PM G2 EN RS187 100Kk 1apN 5% Zfow
Not e:

Serial / JTAG I nterface Pull -ups

=PP3V3 G3H SMC

66 49 44 43

—
45 43 SMC TX L R5190 0k LANN 253 20w

45 a3 SMC RX L R5191 g0k LAAN 2R ‘é,ow

w41 SMC DEBUGPRT TX L RP192 o0k 1\ A'A 2 5% /20w

43 .1 _SMC DEBUGPRT RX L 20K LAAN 2% ‘Z,ow

45 a3 SMC_TCK R5195 1ok 1 AN 2523 20w. =

45 a3 SMC_TDI R5196 30 LAAN, 25 ‘é,ow

45 43 SMC_TDO R5197 0k LANN 2511 20w

45 a3 SMC_TMS R5198 ok LAAN 2B ghzow
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66=PP3V3 S5 ROM

SPI

Boot ROM

@ CRI Tl CAL

R5212'| R5211'| 5210 :
100K 3. 3K 1UF ——
550 S0 1% ——
1/23\’?/% 1/23\2/ &3v 2
201, 201, G0y
74 45 (TR SPI_M.B CLK
74 45 (TR SPI_MB CS L ———

14 45 15 SPI ROV USE M.B
D—PONC_TEST=TROE

VDD
Us5210
64MBI T
sck  SAc¢ S| s  SPI MBMS emusmn
SST25VF064C
cE*
WP* oM T_TABLE SO| 2 SPI_M.B M SO rryym, 45 74
HOLD*
VSS

<

s =PP3V3 G3H LPCPLUS
TFUNC_TEST=TROE |

L PC+SPI

MATT

Connect or

CONNECTOR

LPCPLUS
CRI TI CAL

J5200
DF40C- 30DP- 0. 4V
M ST- SM

31 32
s =PP5V. LPCPL ~
1[5 ol2 - SPI_ALT_M SO am s
7+ 1my—LPC_CLK24M LPCPLUS 3§ ot LPC FRAME L am i a7
74 43 14 CHY LPC AD<0O> j 00 2 SPI ROV USE_M_B [y 15 45 74
00
74 43 16 LPC AD<2> - 9 10 | o PM CLKRUN L 1
74 43 % LPC AD<1> ; 11 88 12 ; SPI_ALT CLK g 7
74 13 14 CgryLPC_AD<3> b4 BT Dl EVRI b SPI_ALT CS L am s 7
14 a5 SPI _ALT_MOSI Pl HEET B ET LPC SERI RQ 1542
16 LPCPLUS GPI O - Ed Dol T LPC PWRDWN L ) 15 5 FUNC_TEST=TRUE
; DEBUG RESET_L b IEET] B ETR b SMC TDI oo @ 4
14 13 m—SMC_TDO - 2100l g SMC_TCK oD @ 4
TP_SMC TRST_L - 200l |e SMC RESET L oo 5 4
TP_SMC MDL -0l |o SMC_ROVBOOT oo
4 43T SMC Txl_ . 2711 5 o 28 - SMC RX L oD +3 44
FONC_TEST=TRUE il 29 00 30 ; SNC TNB @A: an
33 M~ 34
N
FUNC _TEST=TRUE
516s103

SPI_ALT M SQ
FONC ROE ™

74 14 COOT} SPI_M SO

SPI Series Term nation e
SPI_ALT |
FUNC_TEST=TRUE "
SPI_ALT CLK 45 74
SPI_ALT CS L 45 74
'R5223 ['R5224 |'R5225 ['R5226
24 43 43 43 PLACE NEAR=D5200_11: 5mm
5% 5% 5% 5% PLACE_NEAR=J5200. 9: 5mm
1/ 20w 1/ 20w 1/ 20w 1/ 20w PLACE_NEAR=J5200. 12: 10mm
M M M M PLACE_NEAR=J5200. 14: 5nm
2201 2201 2201 2201
R5220 R5227
15 43
74 14 SPI_CSO R L PLACE NEARELOS00. ¥7: 1AW 4 2 7aSPI_CSO L 1 2 SPI_MB CS L fomy 45 74
m 5% PLACE_NEAR=R6226. 2: 5mm 594,
R5221 2w R5228 2w
15 201 43 201
7 1 T SPI CLK R PLACE_NEAR=U0500. AA3: 12. 5MM 1 2 74 SPI__CLK 1 SPI M.B CLK o s 7
N FUNC_TEST=TRUE PLACE_NEAR=RS225. 2: 5Smm 504
R5222  zow R5229 2w
15 201 43 201
74 14 [Ty—SPL_MOSI_R 1 2 74 SPI_NOSI 1 2 SPI_M.B MOS|_gryymy 4 74
PLACE_NEAR=U0500. AA2: 18. 5MVI 5 PLACE_NEAR=RS224. 2: 5mm
1/ 20w R5230 1/ 20w
201 24 201
1 SPI_M.B M SO ) 45 74
5% PLACE_NEAR=U5210. 2: 5MVI
1/ 20w
20
SMC SPI Support
R5250
74 43 (OO} SPI_SMC M SO 1 24 2
5% PLACE_NEAR=U5210. 2: 5MM
1/ 20w
- R542351
74 43 SPI_SMC MOSI 1 2
PLACE_NEAR=U5000. N9: 8. 5MV 1/52"3\”
R5252 »
14 43 SPL_SMC GLK 1A RA 2
PLACE_NEAR=U5000. L10: 15MV 1/52"3\”
i R5253
74 43 (TR0 SPI_SMC CS L 1 2
PLACE_NEAR=U5000. K10: 12. 7MM 1/52"3\”
M

201

SYNC MASTER=J /70 _TONY

SPI and Debug Connect or

DTG NORELT s |
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Fo- - - - - - - -

+ Line Legend .

=PP: =
o a6 3V3 SO SMBUS s _=PP3V3 SO SMBUS SMC 0 v 2 =PP3V3 SO SMVBUS | — Master
— Slave !
R5360'| |'R5361 R5300'| |'R5301 1| |1 b e Mux !
2.2K 2. 2K 2. 2K 2.2K R5364 R5365 Lo
118w $aew 1/ 16W 1/ 16w 8 25& gu}nzK
U0500 vLE VL U5000 WL Ve L 0500 1/ 20w 7/ 20w
PCH ( SMBus) 2| |2 SMC (SMBus 0) 22| |2% 201, [ |,%6
L L
SMBUS PCH CLK SMB 0 SO_CLK b
7 —WAKE BASESTRUE MAKE_BASE=TRUE 1 %/A'VkE E;?s"E_Qr R%K D
SMBUS PCH_DATA VB 0 SO_DATA —BASES
76 —WAKE BASESTRUE ° MAKE_BASE=TRUE ° 14 SM._PCH 0 _DATA
a '] % MAKE_BASE=TRUE
p— SMBUS SMC O SO SDA 43 76 ']
—  SMBUS SMC 0 SO SCL }
U100 = 600 Unused PCH SM Li nk
Backl i ght Contr ol Temp Sensors "T1"
_ ciscmarsa 888 Wehbe . weog
— . — =svB sns1 sa 1 §>x< égiafdem )
— =12C BKLT SDA
— c Si o — =SMB SNSL SDA a8
L L
U0500
31800 _—
XDP IPCH (SM 1) —
T X94 Wite X ad
— =SMBUS XDP SCL 1 8x38 Kead — SM. PoH1 Gk ,A
— _=SMBUS XDP_SDA 1 — SM_POH 1 DATA 1
L
1
o 3o _=PP3V3 SO _SMBUS SMC 1
R5310'| |'R5311
4.7K 4.7K
5% 5%
U5000 e et U5650 C
SMC (SMBus 1) 02| |20 Tenp Sensors "T2" _ =
1 T !
SMB 1 S0 QLK — =SMB SNS2 saL 1 g)% W DoV
MAKE_BASE=TRUE v — x9B Read
SMB 1 SO _DATA — =SMB SNS2 SDA 1
MAKE_BASE=TRUE —
2 — SMBUS SMC 1 SO SDA 45 76l
__ SMBUS_SMC 1_SO_SCL
| — 43 76
34400
Di spl ay TCon
I 21:
— SVBDP MBMRSA o §g§% é’eldtde
— SMB DP_MLB NMSR SDA ;
e 39 §Q¥§I ggllepgor | D —_—
| X ad

66 _=PP3V3 SO SMBUS SMC 2

R5320'| |'R5321

2.2K 2. 2K
1/ 16W 17m16W
U5000 iy P 34200
SMC (SMBus 2) 22| |24 ALS
1 T X ite
SMB 2 SO CLK — L e 43 SMBUS SMC 2 SO SaL — =SMB ALS SCL . 883 Xeat B
MAKE_BASE=TRUE —_— —_—
SMB 2 SO _DATA — ke s SVBUS SMC 2 SO SDA —  =SMB ALS SDA .
MAKE_BASE=TRUE -_ —_—
'l L

66 _=PP3V3 SO SMBUS SMC 3

R5330'| |'R5331

4. 7K 4. 7K pr—
5% 5%
U5000 iy i
SMC ( SMBus 3) w23 |2%02
K w 43 76
VAKE_BASE=TRUE — "
SMB_3 DATA — SMBUS SMC 3 SDA 43 76
MAKE_BASE=TRUE
U
SMC nul ti-nmaster experinent
SYNC MASTER=J /70 NI CK SYNC DATE=02/ 14/ 201£‘ A

" SMBus Connecti ons J
rOEE—
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8 7 6 5 4 3 2 1

12V G3H (VD2R ADCO/ | D2R: ADC:I_) AC/ DC | owsi de sense (Systemtotal) Vm S3 (VNDR ADC6/ | MR: ADC?)

VDDQ | owsi de sense for DDR

CPU Core (VCOC: ADC10/ 1 COC: ADC11)
Vol t age sense and | MON anp (VCOC, | COC)
CRI TI CAL

R5400 R5461
0. 002 PP12V_GBH SNS s NOTE: VSNS on S5 to avoid burni ng G3H Power %2% 66 _=PPCPUVCC SO _CPU
b R5401 0. 0005 PP1V2 S3 SNS DDR ¢
0612 18. 2K 1% e EE——
s _=PP12V_G3H SNS R PP12V_S5_SNS 1 2 o VSNS PI2VGBH oy as 76 w R5431
3 4 1% 0812
1/ 16W s6_=PP1V2 DDR R 1 2 44 76
o0 . =PP1VZ 53 SNS DOR R 1
My 1R5402 . CUsBZ%OQEZ 10mm 3 4
s _=PP3V3 S5 SENSE 6. 04K _|~
000K — g 22U
1 C5400 s 2 83V o6 45 33_=PP3VZ SO SENSE
0. 22UF 2402 0201
269
P 2 ad G\D SMC AVSS 43 a3 a7 76
VE 5361 o
G\D_SMC_AVSS 43 a3 a7 76
us5400 = R5405 Vi
I NA214 4.53K
76 _SNS P12VG3H N 5)in SC70" oUT |.6_zs | SNS P12VG3H R 1 I SNS _P12VG3H oo o 7 us5430 = R5435
I NA212
CRITI CAL 116w 76_SNS P1V2 S3 DDR N Slin  SC0 - QUT|6_zsl SNS PIV2 S3 DDR R 1 A'RaK2 . 1SNS PIV2 S3 DOR oo 4 7
76 _SNS_P12VG3H P 41N REF[ 1 R5406 VELF U5000. E1: 10nm o
1 1
20K 1 C5405 76_SNS P1V2 S3 DDR P, 4liN+ CRITICAL REF[L R5436 e U5000. A4: 10mm
35352208 G\D 50w 0. 22UF e
Gain: 100 V/V w % Tz &% 20K 1 C5435 PLACE_NEAR=U5000. A6: 10mm
Rangé' 0-16. 5A l . & Sosssa9s e T == w2t R56165
: 0-16. o> N 2%, _
= = = G\D_SMC_AVSS 43 aa a7 76 Gain: 1000 VI v 2% 2 7o s7I—PUWR LVON L 2l SNS COUVCL oo 4 7
Range: 0-6.6A 5% NOSTUFF
. . < 1 = GND SMC AvsS i2as a7 70 i |1 CB465
SSD SO (I HIR ADC21/ VH1R: ADC20) 1-sense / V-sense for SSD “02 9, 220F
SSD: Y isgv
CRI Tl CAL 0201
R5410 GN\D_SMC_AVSS 43 a4 a7 76
0. 002 PPSSD SO SNS s PLACE_NEAR=U5000. A6: 10mm
T
0612
s _=PPSSD SO SNS R 2 1
4 3
SSD: Y
U5410
| NA216A4
TOFN
76 _SNS SSD P 2 i CR,%CALOJT 10
i L oNC I SNS SSDSO R 1A P32 1 sns sspso
1 o
) < N oy @ 7
\ IN- NC|[7 1/ 20w OM T_TABLE
76 _SNS_SSD N 5 IIn B_I ZhéFJ U5000. A7: 12. 7nm
NC
35354411 an
Gain: 200 VIV
Range: 0-8.25A o
= 43 40 47 76
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
13250304 2 CAP, 0. 22UF, 201 C5415, C5416 SSD: Y
1170201 2 RES, 0 OHM 201 C5415, C5416 SSD: N

SYNC VASTER=J /70 NI CK

I and V Sense
BTG OVEET
d} Appl e | nc. 051- 1407
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LPDDR3 Proximty

" SNS T1 1 P45 76

3 @610. 3: 2MM
CRI Tl CAL 1
: 610 1269810
C846BLP —— +/-0.1PF
DFN1006H4- 3 2 %Y. coc ceRM
2 0201

SNS T1 1 N 45 76

PLACEMENT_NOTE=Pl ace Q6610 bet ween U2400 and U2500

CPU Proximty

SNS T1 2 P45 76

. &B612. 3: 2MM
CRI Tl CAL 1
. 612 1155812
C3846BLP -1 5/-0,1PF
DFN1006H4- 3 2 %P0 coc: ceRM
2 0201

SNS T1 2 N 45 76

PLACEMENT_NOTE=Pl ace Q612 underneath CPU

AC/ DC biode on supply

76 56 [T SNS _ACDC P

Tenperature Sensor T1

76 56 [T SNS ACDC N

Tenper ature Sensor

PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NUVBER
37250186 37250185 ALL Alternate Tenp Di ode
TBT On Die
. TP TBT THERM DP - VAKE_BASE=TRUE SNS T2 1 P s 76
NO_XNET_CONNECTI ON=TRUE
TEMPSNSDEV
. + C5660
POAE RSSO NAE o == 2, 2RE
XV6660 2 RBY. coG cerM
sm 0201
1532 SNS T2 1 N 45 76
J_ PLACE_NEAR=XW660. 2: 2MM
BLC Proximty
. SNS T2 3 P45 16
TEMPSNSDEV
3 TEMPSNSDEV PLA( NI = 4. 3: 2MW
SR oA s CE_NEAR=Q6664. 3
1 664 —— 2. 2PE
C846BLP —_1 5/'-0. 1PF
DFNL006HA- 3 2 8. coe cerm
2 0201
SNS T2 3 N 45 76
PLACEMENT_NOTE=Pl ace (6664 near BLC controller
M.B Msc O
. SNS T2 2 P 4576
TEMPSNSDEV
3 TEMPSNSDEV PLACE_NEAR=Q6665. 3: 2MM
CRI Tl CAL 1 C5662
1 665 —— 0. 0022UF
C846BLP T 192
DFNLO06HA- 3 2 22tm
2 402
SNS T2 2 N 45 76

PLACEMENT_NOTE=PLACE (6665 near CPU

TBT Die 1 (TIOp) 76

M.B Prox 2 (Tn2p)

BLC Prox (ThOp) 7e

L5614
FERR- 220- OHM
1YY L2 SNS T1 3 P s 76
0402
L5614. 2: 2MM
1 C5614
—— 0. 0022UF
L5615 - 8%
FERR- 220- OHM 2 CERm
ifYY L2 SNS T1 3 N 45 76
0402

LPDDR3 ( TMDp)

CPU Prox (TCOp)

AC/ DC ( Tp2h)

T2

SNS T2 1 P
XNET. NECTI ON=TRUE
NO usss%%l{: S
XW5651
SNS T2 1 N . ﬂ R 66 4 47 33 _=PP3V3 SO SENSE
A TEMPSNSDEV
SNS T2 2 P | e
1
T W
X | I B
o '\%ws%%\."fgém?“: RUE ek
SM =
SNS T2 2 N 15y 2 ]
™
SNS T2 3 P UB650
o xneeg GRKEGT) vl Loxpr sores s LT =sve sns2 sal -
§<V\56'53 2]oxP2 oy 71 caL SDAIS__=SMB SNS2 SDA .
SM 3|pXP3  TEMPSNSDEV
B 162 SN T2 DN 4o 12C Address (TMP432B):
aw 0X9A (Wite)
5l 0x9B (Read)

a8

a8

a8

a8

CRITICAL
U5600
EMC1414-1- Al ZL
MsCOP
SNS T1 1 P 2| pp1 THERM / ADDR
SNS T1 1 N 3| pna ALERT*
w0 SNS T 2P 4| P2/ DN SvDATA| 9 =SMB SNS1 SDA .
TNAKE_BASE=
4 SNS T1 2 N o S| one/ DP3 svoLk |10 =svB SNS1 scL 5
TMAKE_BASE=T I GN\D
SNS T3 P = NOSTUFF NOSTUFF 6
SNS T1 3 N _ U5600. 4: 2MM U5600. 5: 2MM l | 2C Address (EMC1414-1):
— 5604 1 1 C5605 1 0x98 (Wite)
ATRE —— 47PF - 0x99 (Read)
B 5 50V
CER CER
0402 0402
-4 L Not e:
. . - Internal sensor of the EMC 1414
Filter Caps: Stuff if needed for PSU sensor S| . .
will be used as the anbient sensor.

66 48 47 33

=PP3V3 SO SENSE

Pl ace U5600 at the cool est
on the MB.

| ocati on

SYNC VASTER=J /70 NI CK

TTILE

Tenperature Sensors

SYNC DATE:

1/ 05/2013

BTG OVEET |
d} Appl e | nc. 051-1407 | D
®
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Not e:
The circuit for the PW input to
the fan acts as a non-inverting
level -shifter to protect the SMC
It is assumed there is a pull-up to
5V/ 12V inside the fan, otherw se
when the SMC PWM goes | ow and Q6010
turns on, there would be 5V/ 12V
present on the SMC pin! Then by
definition, the drain of Q6010 is
at common and the SMC sinks current
when Q6010 is on.

SMC Fan O (System

L6000
220- OHW 1. 4A

« _=PP12V_S0_FAN 1 2 N
106000 |1 CB001 rTeA NRCRE - BrEs: s
4. TUF 0. 01UF

18% 28%
, lev , lev
X7R- CERM X7R- CERM
CEl CEl
1206 0402

o6 a0 42 s —PP3V3 G3H SMC SEE RADAR 12960082 J16/J17 CONNECT GATE OF FAN PWM FET TO PP3V42_G3H

This resenbles an open-drain if _ 518S0730
there is a pull-up, going to a Hi-Z SSAQ_PP3V3 SO_FAN CRI TI CAL
FET input. R6010 Q6010 J6000
Otherwise, this is sinply a pass-FET. 10K o SSMBK15AMFVAPE 537&38{ S8M604
See RADAR 10565825- D7: Need scenmtic and PCB file of fan(All Vendors). ,%,{:lﬁ‘év VESM L6010 5
oo FERR 220 G MR WBIES iy [ O
0 > SMC_FAN_0_CTL ol T8 eanvogmeer 1YY Y2 FAN O PWM FI LT IS
~ 0402 FAN O_TACH FI LT 2[5 | Tach
1 C6010 CRI TI CAL 3
100PF o | G\D
~ &% PP12V_SO FAN O FILT 4 5| 12v o
TE 6
L +—0
o 10 00 2s =PP3V3_G3H SMC ., =PP3V3_S0_FAN =
K 'R6026
75 BR920 i}
> BEHIEPG ey
2 L6021
R6020 FERR- 220- OHM
s oy SMC_FAN_0_TACH AT, FAN O gacH FET 1 (Y Y Y 2
5% 0402
unce sesreasooo. iz swn_|" $8020 it 108021 cmTioa
10% 402 59
jl? XFh 1 —‘IE 204
0201 0402

Add C6020 1000pF Cap,

Change R6020 to 47K --

Radar 11661918 D8 Protol Fan Tach instability.

SMC Fan 1 (Unused)

SYNC MASTER=J16 MLB | G SYNC DATE1087 27, 2013
amya
Syst em Fan
BTG O yaz |
FAN 1_CTL — FAN 1_CTL -
= S T —  MAKE_BASE=TRUE _ NO_TEST=TRUE d} Appl e I nc. 051-1407 | D
<)
P SMC FAN 1 TACH — NC SMC FAN 1 TACH A 0.0
=  MAKE_BASESTRUE _ NO_TEST=TRUE NOTI CE OF PROPRI ETARY PROPERTY: T —
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AUDI O CODEC, ANALOG BLOCKS

APPLE P/ N 35354080

CRI Tl CAL

L6201
120- OHV 25% 1. 3A

PP3V3_S0_AUDI O_ANALOG 1 2 =PP3V3_S0_AUDI O 47 s
M N_LINE W DTH=0. 4 WM 0402
M N_NECK_W DTH=0. 1 nm
PPAVE AUDI O ANALGG oig Ot
T . e | os21a:] | os213
06218 : cs216 1| | @A T T a
0. 1]L015n 0. 1]LDJ; 10UF X7R-CERM 2 2 X5R-CERM
16V 16V 20% 0402 0402-1
X7R CERM 2 X7R CERM 2 2 18N paLy
0402 0402 0805 LLP'1 Ay o c . GND_AUDI O CODEC 0
ORI TI CAL cm&(zva . BYPASS=USZOL. HIZ L10: 8
C6219 .
15UF 10U0F —— N - C0621:IL.J§ ' BYPASS-UB20L. AL 215 W
o__GND_AUDI O CODEC 1H2 . Pl 2 2| gl 2| 2 -LE
0805- LLP- 1 10V
20% srprssiRoL 102 15§ b %‘ s 3 xR oM 2
XsR (s I
0402 M N_LI NE_W DTH=0. 20MM § > § GND_AUDI O CODEC 50
M N_NECK_W DTH=0. 07M\i
VREF_DAC W3 | VREF_DAC HPOUT_L| A2 M N_LINE_W DTH=Q 4nM M N_NECK_W DTHEQ 200 AUD HP PORT LEFT oo s
c:?l:l;lm meem - %EC ETL»ZDP — v miHHNREiVWW B0 §$mw ELTN M1 |y LT u6201 HPOUT_RL A2 M N_LINE_W DTHEQ 4nM M N_NECK_W DTH=Q 20 AUD _HP PORT RI GHT oo s
C6222 1 M N_NE DTH=0. 07MM e CsS4208- CRZR SENSE_A1| S2 AUD TI PDET 1 am s
152Lufm B10 fLye VFBGA SENSE_A2| P2 AUD TI PDET 2 am s
FLYN ANALOG -
v
o5 ° _CODEC FLYN __ | 11 | FLyN SM1 OF 2 Hsa|_cie MNL N wemen anas M N NECK_w omren 20 AUD_US HS GND am s s
M N_LI NE_W DTH=0. 20Mvi 6227 o || Hsa| 12 M N LLNE W DTHEQ 4y M N NECK_W DTH=0 20 AUD CH HS GN\ND Ve
0. 1UF Mo PELALLT HS3_REF| B2 AUD HP PORT REFUS am s s
5 LI NEI N_L- HS4_REF| 512 AUD_HP_PORT REFCH am s 55
XSk ceRv N LI NEI N_R+ HSI N+ M sscopec Hs mc P C6224
1]]_2 CODEC LINEIN M LI NEI N_R- HSIN-| ™ _sscooEC HS MC N 1UF
{| » 12 HS MCP 50 55
NC>——={M CBI ASL_L I C6225
| AS1_R % 1UF
6228 NCx——{M CBI ASL_| SENSE_B1| F11_o GND AUDI O CODEC + R S MC N o
95, 1UF NCx—21M CBI AS2_L SENSE_B2| 21t 11
ek cerm NCx——2 {M CBI AS2_R SENSE g '@ AUD TYPEDET " 10
0201 L3 DP_TBT_SEL xR
1| 2 coDEC MCINL e M CNL_L+ SENSE_ S <am = 402
M CI N1_L- LI NEOQUT1_L+| B2 X NC
LI NEOUT1_L- | B2
N M ClNL_R+ ——XNC
M IM CINI_R LINEQUTL_R+ 2L o N
LI NEQUT1_R- | P22
C6226 N M CIN2_L+ - —XNC
05, LUF M M CIN2_L- LINEQUT2_L+ P23 o e
e
%%]csm ™ v ane re LI NEQUT2_L NG
o__GND _AUDI O CODEC 1” 2 CODEC M CIN2 M _IM O N2_R- LI NEQUT2_R+ &2 o N
a3
AUD HSBIAS I N 12 |jsp AS IN LI NEQUT2_R- % NC
AUD HSBI AS 113 |HSBI AS LI NEQUT3_L+ M 0 NG
M3 Ji1l
R6206 AUD_HSBI AS REF - HSBI AS_REF LI NEQUT3_L- X NC
2. 21K HSBI AS_FI LT
1 2 — LI NEQUT3_R+| 112 o
19 LI NEQUT3_R- | 213 N
1/ 20w - X '\K:
201 LI NEQUTA_L+ KT 0 NG
LINEQUT4_L-[ K2 o N
C6220
1UF LI NEQUTA_R+ K23 s N
1 I I 2 LINEQUTA_R- | 121 0 NG
10% voom_M2 CODEC VCOM
8 caag 990 § § VR ADGMI  OCDEC VREF ADC M C FI LTER R6250
ggee 582 8 3 ot MCP : L B2
LI III a CRITI,CA CRLTI.CA v
6210 Y|, ,|*CB211 . CRI TI CAL 1ew
AUD HSBIAS FI LT] 3lel2(g| gl8|g| 8| ¢ 1UF-10CHM—— —— 10UF R6256 1 06250 Vios"
- 5V 2 2 16V 100K —L 3300PF
TANT TANT- PCLY —— 10%
0603-LLP 0805-LLP- 1 20w Y
X7R CERM
201
G\D_AUDI O CODEC 5 ? ozot R§225K9
55 50_HS MC N 1 2
5%
1/ 16W
M- LF
402 R/ 06550 FI LTER TO ADDRESS OUT- OF- BAND
NOI SE | SSUE SEEN ON EARLY HEADSETS
4.5V PONER SUPPLY FOR CODEC 4.5V COVPARATOR (SEE RADAR # 6210118)
APPLE P/ N 35352456 o6 6a=PP5V_S4 PWRCTL
L6200 M N_LINE_W DTH=0. 20M1
FERR- 22- OHM- 1A- 0. 0550HM M N NEGCW DTH=0. 15w ng%gg)s R6272%
w6 =PP5V_S4 AUDI O 1 2 PP5V_S4 AUDI O Fl slin SO PP4V5_AUDI O ANALOG 50 64 10K
R6207 0201 CRI TI CAL N AR Yo, 200 1/ 18W PM PGOOD REG PAV5 SO o
0 M N_NECK_W DTH=0. 15WM M55
SAEM/\/\/\/Q PM EN REG P4V5_S0_R 4EN NR/ FB|3_4V5_NR = = 402,
2
view © . 4oz s 6
G\D
UFF _-L CRI Tl CAL CRI Tl CAL COVP_P4V5 _GATE L D
1 C6200 2 I — Q6270
L o 10F 1 C6201 - = %Tas?ésmuv
—_— 20 —_ - 5i
- i3 e 2le {1
X7R: CERM oV
b 2 2% Q6270 1
402-1 R DVB53DOUV SYNC MASTER=J70 GAREN SYNC DATE=12/17/2013
XW5200 R6270 SOT-563 3
EL 100K 5 [ s AUDI O CODEC ANALOG
1542 GND AUDI O CODEC 61 50.PPAVE_AUDI O ANALOG 1 2 COWP_PAV5 VREF
VOLTAGE=0V * 1% 1 07
M N_LINE_W DTH=0. 5MV -
L M NCREGCW DTHE0. 1504 NELDR 'R6271 4 Appl e Inc.
= 402 V ON
RS 232K ® A 0.0
1
PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5 1/16W PLACE_NEAR=U6200. 2: 25MM o -
[“'E'ZLF NOTI CE OF PROPRI ETARY PROPERTY:
Vref = 0.80V * (RL+R2)/R2 = 4.25V 2
B EFAThRLEATAER L Ul © e
s0 __GN\ND _AUDI O CODEC THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 62 OF 123
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 50 O: 81
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L6300
FERR- 22- OHM 1A- 0. 0550HM
e _=PP1V5_SO_AUDI O DI G ] | L2 R R

PP1V5_SO_AUDIO DIG FILT

AUDI O CODEC, DI G TAL BLOCKS

APPLE P/ N 35354080

=PP3V3_S0_AUDI O DI G 51 54 66

0201

M N_LINE W DTH=0. 6_ MU
M N_RECK_ MV

W DTH=0. 07

VOLTAGE=1. 5V

BYPASS=U6201. E1: F1: 11 mm

06300 06301 L Ba02 BvPASS=U6201. Gf: FL: 12 e Koo 6 ) ) =PP3V3 SO AUDIO DI G o1 s 6
Sand 205 0. 1UF 1 06303 |1 C6304 06305 |
X5R- 1 2 2 X7R- CERM 16V 0.1UF —— 0. 1UF 10
402 0402 2 X7R- CERM 10% T 10% 20%
B¥ass=Us201. 92: 1: 13 mm 0402 P A P v % BlPASS=Us201. A7: E3: 6 mm
L 0201 0201 0402-1 ©6306 |1 1 06307
- = 10 0. 1UF
o6 54 51 =PP3V3 SO AUDI O DI G4 J__ 2008 ~ 19,
= X5R: CERM X5R
0402- 1 0201
'R6358 |'R6359 |'R6324 |'R6325 R6326 |'R6327
o K 90K 100K 47.0K 2 47. 0K 8| o] x| 8| 2 R6302 =
1/16W 1/16W 1/ 20w 1/ 20w 1/ 16W 1/ 16W
WELLF MELLF v v VE: LF VE: LF 25 L 3 2 1 DP_| NT_SPDI F_AUDI O am e o
2 2 2 2 402 5402 O 5 Yor' 1) 20w
55 53 52 51 o DA ; ; ; ; M 0201
ss 53 52 51 CODE(
53 52 " |Gl co SPDIF_IN_®__ 7aCS4208 SPDIF I N R633330
53 52 [T SPKR _AMP_FAULT 2 _IGPI OL U6201 SPDI F_OQUT|_ 2 74CS4208 SPDI F_OUT 1 2 SPDIF_QUT_JACK oD s+ 7
s D AUD CONN SPKR VENDOR | D LEFT HIGPI Q2 CS4208- CRZR oM ¢ sorol e L
54 [T)—AUD_CONN_SPKR VENDOR | D RI GHT & Pl 8 VrBGA DM C_scLo| ™ V05"
DFET_OPENUS S Pl o Dl G TAL - NC
DFET_OPENCH (<8 (2o SYM 2 OF 2 DM C_SDAL| M
ML
R6340 NCx— lapco DM C_sc1 NC
74 120TRy HDA BI T _CLK 2 O a2 NCx—=2]GPOL DM C_SDA2| ™
o 1) 2 A
R6341 W ozas | HDA_BI T_CLK_PORT 2 [BoLK DM C_SaL NC %%33
74 12 [ry—HDA_SYNC 2\/\9\/\1 HDA SYNC PORT E2_ISYNC DM C_SDA3| K2 DV C SDA3 R 2 1 DMV C_SDA3 am -
S0 ] 20w R623242 CS4208_HDA_SDOUTO_R o [spio DM C_scL3| L2 S61120W  RE33>
0 12 HDA_SDI NO 1 2 TP_CS4208 HDA SDOUT1 a [spi1 oM C aLKa R L 75 oM C ALK N
R6343 59 1/ 20w HDA_SDOUT_PORT %2 _|SDOo NGLES 1% oD
M 201 I F7 116w
0 < Ispov NG 1
74 12 m HDA SDOUT 2\/\/\/\1 = |sooe e NED;F
59% 1/ 20W *~—] o
M 0201 2L |SDCB NG
74 12 [Ty—HDA RST L s |RST* =
G8
5 52 MCLKA _SPKR LEFT_R 5 IMCLK_A m "
55 52 (QOM-SCLKA SPKR LEFT ss SCLKA SPKR LEFT R B2 |SCLK_A N
55 52 (OOT}LRCLKA SPKR LEFT ss LRCLKA SPKR LEFT R B4 || RCK_A NOLte
s 52 SDOUTA SPKR LEFT R6352 s SDOUTA SPKR LEFT R A |spout_A
BS ISDIN_A
2 *— N
ss MCLKB SPKR RI GHT R A5 _IMCLK_B
ss SCLKB SPKR RI GHT R B |SCLK B
ss LRCLKB SPKR RI GHT R BS5 || RCK_B
Jro A o Tom | AuDi o ToMm ss SDOUTB SPKR RI GHT R B8 _|SDOUT_B =
201 L AUDLO TDMI AUDI O TDM 1UD'3 6 | 357 24 |SDIN_B
R6354 |'R6355 | X 1A o] o loon
33 33 75 1% 55 53 52 51
il%zuw i/%zow Mzzuw Mzzuw AUDI %I 28 55 53 52 51 GO} QODEC SCL| ®7 |scL
201 201
5201 2201 2 2 CE % % % % % %
A o R
150w AU Q128 3| w| e e
% 361
33
AAME
e, AUDIOI2S
& 362 1
55 53 (OOT} MCLKB_SPKR _RI GHT 1,\/\0/\/2 =
55 53¢QOT}-SCLKB_SPKR RI GHT. 150w AUDIQ | 2S
55 53¢} LROLKB_SPKR RI GHT 36 33
55 53¢00T)-SDOUTB SPKR RI GHT 1 2
1%
1/ 20W
M-
201

SYNC_DATE=01/30/ 201.
— —
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

"A. 0.0
63 OF 123
51 OF 81

2

1




8

7

3

s5 52 51 SDOUTA SPKR_LEFT

PLACE_NEAR=UB400. 9: 5 nm

TRaI2

55 52 51 LRCLKA SPKR LEFT

PLACE_NEAR=UB400. 7: 5 nm

TP6403
R
12D

55 52 51 SCLKA SPKR LEFT

{PP) PLACE_NEAR=US400. 4: 5 mm

TSR
i

55 52 51 MCLKA SPKR LEFT

) Purce nerm- 100, 6:5

RS

SM

.
LT ——

2X MONO SPEAKER AMPLI FI ERS ( TAS5758L) APN: TBD GAIN = TBD
SPEAKER AMPLI FI ERS LEFT CHANNEL
66 53 52 =PP12V_ SO AUDI O SPKRAMP
w4 ZPP3V3 SO _AUDLO SPKRAMP =PPI2V SO AUDI O SPKRAMP s 53 65
© NOSTUEF CRITICAL 6420 ! CB421
R6404 C6403 1 1.C6404 C6405 10UF 10UF
Dok 06400 * 6401 * 0. 10r L L TuF 470UF — 380 38
won 1UF —— 0. 1UF 10% —— —— 20% XoR 2 XoR
116w 10% —— 20% C6402 25V, P&V 2 805 805
L om 2 xrR R 2 1. OUF 235 SM
ozt o AUD LAME LT GYOD L H 2 NOTE: AUD_LAMP_BQOTLT<P/ N> DO NOT NEED TO BE TREATED
ADDRESS 0X6 q Jobe l AS DI FFERENTI AL S| GNALS AS LONG AS BOOTSTRAP CAPS
R6405" 1 o - C6408 AND C6409 ARE PLACED CLOSE TO U6400
= o —| o <[w|lo|~ oI =
0 N | o - S
5%
1/ 20W [V}
M w
0201, $ 286 88&R C6408
0. 22UF
TUG4700L AUD_LAVP_BOOTLTP 1|2 CRITI CAL
s 52 51 PKR D 3 spz+ ! “SQ:5 N58 T Pl 23 M N-RESR-W BTFED: oMM Jobs L6400
25V
AUD_LAMP_ LT ADR 13 | ADRO our_p| 24 er 1800HM 3. 4A
12 | ADR1 out_p| 25 )| s AUD SPKR LTWE QUT L P 1 AUD SPKR LTWL_QUT P oD = 50
8 | sa our_n| 16
9 | spa or N7 T 6409
SPKR_AMP_FAULT 2 | FAULTZ* BsT N_18 0. 22UF
53 52 51 - — - 1 AUD LAVP BOOTLTN 12
ol v AUD [AVP LT_VoOM M N-REQK-W BTH=0. 290 Jobe L6401
4 | Fsyne VREF_N_1 _AUD LAVP LT VREEN %% 1800HM 3. 4A
Al PKR_LTWI L M 1 Al PKR_LTWI M
6 | sBcLk VREG, 31 AUD LAMVP LT_VREG ss AUD S QT D S| our o o 55
coEC saL S {voLK g
= % 5 ST | 6406 | 06407
55 53 2 sy CODEC SDA | g g g g g g i 1|U|F 1IUIF
1 2 1 2
55 52 51 SDOUTA SPKR LEFT aacaa F I {}
™ 10%! | 25v 10%! ! 25v
ss 52 s1TIT) LRCLKA SPKR LEFT 22 2IRITIN 2 X5R 0402 XSR 0402
55 52 51@ SCLKA SPKR LEFT
55 52 51 [TRD>- MCLKA_SPKR _LEFT =
v s =PP3V3_SO_AUDI O SPKRAVP =PP12V SO AUDI O SPKRAMP 5, 55 6
°° NOSTUFF
R6414%
C6413 1 C6414
22k 6410 * 6411 * o L Tor
oy v — oL CcB412 BT 38
VEE
w0 o 1Y 2 an il 2 1. 0UF 852 285
ADDRE! X6D 402-1 0402 AUD_LANP_LW GVDD 1|2
ronto] | - ! T JSTE, AU PO b B N NEED 10,05 TUEATED
o 20%
R6415 L N = C6418 AND C6419 ARE PLACED CLOSE TO U6410
22K - & 2 8 3I[98|& 0201-1
s
116w
VLR [V L6410
02 é 2 8 ccce (6"6242%2 180CHM 3. 4A
AUD_LAVP_BOOTLWP 1|2 AUD_SPKR LWFR QUT_L_P 1 AUD_SPKR LWR_QUT_P
8410 NOLEVEE ) B D
CRECIC 5
55 52 51 [CE>_SPKR AVP_SD 3 soz+ N BsT_p| 23 By
AUD_LAVP LW ADR 13 | ADRO out_p| 24 603
12 | ADRL are[25 ] o0 4
8 | scL out_N|_16 ss AUD SPKR LWR OUT L M 1 AUD _SPKR LWR OUT M oo 5+ s
9 | spA ur N7 T
_ C6419
SPKR_AMP_FAULT 21 FAULTZ* BsT NL18 0. 22UF
53 52 51 (OO} . — —|32 AUD LAVP_BOOTLWA 1]]2
soi v AUD LAVP LW VCOM M N-NECK-W BTHEO. 10WM Jobe
4 | Fsyne VREF_N| 1_AUD LAMP LW VREEN i‘% CRITI CAL CRITI CAL CRITI CAL CRI TI CAL
1 1
6 | spax VREQ 31 AUD LAVP. LW VREG 16430 |1 CB431 |1 (6432 | (6433
: 9 L 330PF L 330PF —=33C — 33(
copEC saL MILK a T, &% T, 8¢ 88V 88V
55 53 52 51 [T booo o C6416 C6417 2 2Hu 2 2eHv 2 ZERMm 2 2m
55 53 52 51 m(}]JECSDA— g g 66606 ? 1|U|F 1|U|F 603 603 603 603
1 2 1 2
55 52 51 SDOUTA SPKR LEFT aaocaaoc F i {}
™ 10% ! | 25v 10%! | 25v
55 52 51 [T LRCLKA SPKR LEFT S22l 2IRITIN X5R 0402 X5R 0402
55 52 51 m SCLKA SPKR LEFT l
55 52 ST MCLKA SPKR LEFT = =
TP6400
5 55 52 o OCDEC SOL L 68) PLace reanaco. o5 m
TFI’%WI
55 53 52 51 CODEC_SDA 16

Isvm VASTER=)70_GAREN

SYNC_DATE=03/ 07/ 201.
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8 7

3

2X MONO SPEAKER AMPLI FI ERS ( TAS5758L) APN: TBD GAIN = TBD sp KER A Ll El ERS Rl NNEL
66 53 52 =PP12V_ SO AUDI O SPKRAMP
o6 50 52 ZPP3V3 SO AUDI O SPKRANP o =EQL2V SO AUDI O SPRRAMP =7 50 o
CRITI CAL s 6520 1 1C6521
R6504 C6503 1 1 06504 C6505 10UF 10UF
oK C6500 * C6501 * 01U —— —10F 470UF —* L 2 Y
4 % —— —— 109
s pra O C6502 8y ;8 e 555 &5
M o x5R 2 X7R-CERM 2 1. OUF 402 603- 1 SM
A £SS OXGE 402-1 0402 AUD RAMP RT GVDD 1]]2
NOSTUFF 1 20% J_ NOTE: AUD_LAMP. BOOTRT<P/ N> DO NOT NEED TO BE TREATED
R6505 == xsH N erm = AS Di FFERENTI AL S| GNALS AS LONG AS BOOTSTRAP CAPS
22K - & 2 8 I|98|& 0201-1 C6508 AND C6509 ARE PLACED CLOSE TO U500 =
1/15'@“ o
v
it €586 cees 06508
0.22UF
TUG57%3L AUD_RAMP_BCOTRTP 1|2 CRI TI CAL
SPKR AMP_SD 3 " AS5 23 M N LI'NE_W DTH=0. 20MVI 11
53 52 51 = = SDZ: BST_P| NECK_W DTH=0. 15MV
i N 0% L6500
AUD RAMP RT ADR 13 | Apro out_p| 24 SBR 1800HM 3. 4A
— 603
12 | ADR1 aur_p 25 1 ssAUD SPKR RTWI OUT L P, 1 L2 AUD SPKR RTWI_QUT P o 5 5
8 16 0806
scL ouT_|
9 17
soa TN 06509
PKR EAULT 2 . 18 0.22UF
52 52 51T} SPKR_AVP_FAUL FAULTZ: BST_| = AUD RAMP BOOTRTN 12 CRI TI CAL
2
7 soi voom 32 AUD RAVE RT_VOOM M N-RESR-W BTFED: oMM I L6501
4 | FsYNC VREF_N_1 _AUD RAVP RT VREEN %% 1WA
Al PKR _RTWI L M 1 2 Al PKR RTWI M
6 | seaLk g V=g 31 AUD RANP RT_VREG =AU S T 0506 D S| QT oD 54 5
5
MCLK
55 59 52 51 [Ty CODEC SCL 0ooa %‘ C6506 C6507
CODEC_SDA 1UF 1UF
mooampODECSA | 89 6586 § SR L AR
59 93 81 m = BSPAR_I GT 10°/n| I 25V 10°/n| I 25V
55 53 51 [T LRCLKB SPKR Rl GHT clal 2zl 8 X5R 0402 R 0402
55 53 51 [T SCLKB _SPKR RI GHT
55 53 ST MCLKB SPKR Rl GHT L
66 53 52.=PP3V3 SO AUDI O SPKRAMP * =PP12V_SO_AUDI O SPKRAMP s 53 66
R6514"
0
11200
0261 C6512
2 R 1. 0UF
X5R
ADDRESS O0X6F 402-1 AUD RAMP RW GVDD 1|2
NSTUFE 1 20|% NOTE: AUD_LAMP_BOOTRW<P/ N> DO NOT NEED TO BE TREATED
R6515 oV L AS DI FFERENTI AL S| GNALS AS LONG AS BOOTSTRAP CAPS
22k = o o gl =9y XBB: CEM - C6518 AND C6519 ARE PLACED CLOSE TO U510 CRI TI CAL
116w
Ve LF
2 E C6518 13(')'(941\541394A
$ 286 3ggq 0. 22UF
AUD_RAMP_BOOTRAP 1|2 ssAUD SPKR RWER QUT L P 1 Y L2 AUD SPKR RWER QUT P oo s s
LBS:LO M N_LI'NE_W DTH=0. 20MV || 0806
3 TAS5758L 23 M N-NEGKCW DTH=0. 15NV 20%
53 52 51 [T SPKR_AMP_SD Sbz* N BST_P )2(2\':/{ CRITI CAL
13 24 603
AUD RAMP_RW ADR = ADRO uT_P = L6511
ADRL ouT_P| ) 1800HMW 3. 4A
8| sa aut_NL16 ss AUD SPKR RWER OUT L M 1YY Y L AUD SPKR RWER OUT M oo = 50
9 17 0806
SDA ar N7 T 6519
SPKR_AMP_FAULT 2 | FAULTZ* BsST N[ 18 0. 22UF
53 52 51 (OOT} |
AUD_RAVP_BOOTRWN 1]]2
7 |spi V. 32 _AUD RAVP_RW VCOM M RN BT, 20ma 2|0|%
4 1 25V
FSYNC VREF AUD RAMP RW VREEN XBR CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL
_ 603 1 6532 |+ C6533
1 1
o] oo N E— L Godo | God1 | ¢hpa2 | hpd
K —— 10% —— 10% - I
5 5 s CCDEC SO e g c6516 | CB517 2 8 2 1Y, 2 87, 2 87,
2 o coDEC sDA 29899 2 1UF 1UF 565 55 603 605
55 53 52 STy DR ] gg§§§§£ 1|2 1]]2
SDOUTB SPKR_RI GHT
o293 Sim 10°/n| I 25V 10°/n| I 25V
55 53 ST LRCLKB SPKR RI GHT S g 2 g : m g X5R 0402 X5R 0402
55 53 syTRy— SCLKB SPKR RI GHT TRERQO 1
5y =
55 53 51 [T MOLKB SPKR RI GHT = ss 53 52 51 OODEC SCL @pucg)gp:ussw o5 m =
TP 1
2559
55 53 52 51 CCDEC _SDA {P) PLACE_NEAR=UBS10. 9: 5 T
TP§502
ss 53 51 SDOUTB_SPKR RI GHT ) PLace_near=USS10.7: 5 mm
TP§503
R
55 53 51 LRCLKB_SPKR_RI GHT 128

{PP) PLACE_NEAR=U6510. 4: 5 mm

oS

Y
:
&) rusce rewm-insio 5 m

TREROS

.
&) e reremissio. 5 mm

55 53 51SCLKB SPKR Rl GHT

55 53 51 MCLKB SPKR RI GH

SYNC_DATE=03/ 07/ 201.
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1

For this ¢

the rail

ircuit ed
eed}’ng R6601 and R6602 s ouFd be PP4V5

to function as_inten

SPEAKER CONNECTOR

—PP3V3_S0 AUDLO DI G Leave =PP3V3_SO_AUDI O DI G with 08611 and C6612 as bypass caps CRI TI CAL ?é‘&;z
P J6601
504050- 0691 504050- 0691
CGGlilbié i_ L (gﬁlﬁuill;Z M RT- SM l\;& RT- SM
200 —— 0% 0O O
J6600 R 2 2 Cetwh xoR
54722-0204 ozt ozt s5 s2TRy_AUD_SPKR LVER OUT M S o5 5 AUD SPKR RWER OUT M DN
EST-SM 55 52 AUD SPKR LWFR OUT P 215 55 53 [TRy-AUD _SPKR RWER QUT P 21y
™ AUD_CONN_SPKR VENDOR | D _RI GH 3
s5 54 _AUD_CONN REFCH ; 0 0O 2 AUD CONN HP LEFT 54 1%%%:5 ST AUD _CONN _SPKR VENDOR | D LEFT i o 51 ” _g
4 AUD CONN HP RIGHT _ 54 = O
55 51 __AUD_CONN CH HS GND 5 82 6 100K 55 saTy-AUD SPKR LTWI OUT M slo 5 53 ALD_SPKR_RTVT_CUT_M 210
1 AUD _SPKR RTWI OUT P 6
55 51 AUD CONN HS M C P ; P io T 1 %;‘EEV 55 s2TRy-AUD_SPKR LTWL_QUT P slg ss 53 (IE-AUD St o
55 54 AUD CONN HS M C N -2 00 — gl:;g@g:fékoﬂ 2 . BO
00 J o am = v 7 O
55 54 AUD_CONN US HS GND 13 00 14 =PP3V3 SO AUDI O DI Gs; s4 66 < =
N Sochs—meompmm - oo
51 54 10K
5 % DEET _OPENCH 19 82 20 AUD CONN_TI PDET1 4 3 ew Reversed Phases 1 & 2 and 5 & 6 on J6601 and J6602 Ref J16
M- LF
L , 402
DWN5LO06VK- 7
63
CRI TI CAL
16611 S r———
= 120- OHM 25% 1. 3A XW6600
= M
55 50 (oom—AUD_HP PORT_REFCH 1YY 2 ss AUD_CONN_REFCH XW 1 54 2 AUD _CONN _REFCH 54 55
0402 M N-RECKW BTH=0, 2 M N-RECKW BTH=0, 2h
are Unused NFET in Dual Package 600 Tl - - - -
Sp: ge Q6 CRI TI CAL
L6612
120- OHV 25% 1. 3A
55 50 (OT}—AUD_CH HS_GND ' L2 AUD_CONN_CH HS _GND 54 55
M N _LINE_ W DTH-0. 4MM
0402 M N_NECK_W DTH=0. 2MV
XV"6$601
M
ss 50 qOT}—AUD HS MC P D N AUD_CONN_HS_ M C P
o413 S——
120- OHV 25% 1. 3A XW6602
sM
55 50 (OOM}-AUD_HP_PORT_REFUS 1 Y Y 2 ss AUD_CONN REFUS XW 1 % 2 AUD CONN REFUSs, ss
™M N_LT NE_W DTTE0. 4T ™M N_LTNE_W DTH=0. 3V
0402 M N_NECK_W DTH=0. 2MV M N_NECK_W DTH=0. 2MV
CRI TI CAL
14
120- OHW 25% 1. 3A
55 50 ¢oomAUR_US HS G\D Y Y Y L AUD CONN US HS GND g, 55
™ N_LT NE_W DTH-0. 4
0402 M N_NECK_W DTH=0. 2MVl
XW5603
SM
ss 50 qOM}-AUD HS MC N I W AUD CONN HS M C Ny 55
T CAL
L6604
120- OHV 25% 1. 3A
- D AUD_HP_PORT_LEFT (YY Y L: AUD CONN HP LEFTs,
0402 M N_LINE_W DTH=0. 4WM
CRUTICAL M N_NEGCW DTH-0. 2MM
L6608
FERR- 470- OHM
AUD_TI PDET_2 1 1 2 AUD_CONN_TI PDET2
CRITI CAL >0 <o 201 o
L6607
FERR- 470- OHM
50 AUD_TI PDET_1 1 2 AUD_CONN_TI PDET1 s4
0201
CRI Tl CAL
L6605
120- OHW 25% 1. 3A
o D AUD_HP_PORT_RI GHT 1 2 AUD_CONN_HP_RI GHT s4
0402 ™ RLLTNE_W DTFE0. 4w
M N_NEGK_W DTH=0. 2Wv
CRI Tl CAL
L6606
FERR- 470- OHM
so Lo} AUD_TYPEDET 1 2 AUD_CONN_TYPEDET s4
0201
CRI TI CAL
®  NOSTUFF 2 CRTICAL , CRITICAL CRITI CAL , CRITICAL ) NOSTUFF ,  NOSTUFF
DZ6600 1 C6601 NOSTUFF NOSTUFF 2 NOSTUFFE NOSTUFF 1 .C6607 CRITI CAL 1C6609 CRI TI CAL
EsonLcs 18v | T 100PF % DZ6602 DZ6603 D26604 o DZ6606 —— Jpoe Dz6608 I DZ6610
soves2 S 3% ESDALCS- 1BM2 ESDALCS- 1BMR ESDALCS- 1BMVR 2 234 ESDALCS- 1BMR 2 B¢ ESDALCS- 1BMR 2 234 ESDALCS- 1BMR
1 0020‘31 1 Scoes2 T scoes2 A soos82 0201 scoes2 0201 scoes2 0201 scoes2
CRI TI CAL CRI Tl CAL CRI TI CAL NOSTUFF
6600 * NOSTURE 2 6602 1 6603 * C6604 1 NOSTUFF NOSTUFF 6608 1 CRI TI CAL
1008F —— DZ6601 100pF —L 100PF —— 100RF —— DZ6605 Dz6607 e L DZ6609
Y 2 ESDALCS- 1BM2 28V 2BY 2 Y 2 ESDALCS- 1BV2 ESDALCS- 1BV2 BT ESDALCS- 1BV 220
0201 sooes2 08¢ 0201 0201 soesz 4 soesz 4 03¢ 2 soesz T 03¢ 2 Istc \VASTER=370_GAREN SYNC DATE-03/ 11/ 201
AUDI O JACK TRANSLATORS
¢ ¢ ¢ ¢ 2 g emie i
1 051- 1407
L d} Appl e Inc. e
<)
ESD DI ODES (DzZ6600 -> DZ6610) NOW NOSTUFF - MAY BE ADDED FOLLOW NG ESD TESTI NG A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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IV ALL RI GHTS RESERVED 54 O: 81
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8

CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUVE/ MJUTE
HP/ LI NE OUT 0X03 (3)

PRI MARY SPKRS (WFR) 0X04 (4)
SECONDARY SPKRS ( TWT) 0X03 (3)

SPDI F QUT N A

CODEC | NPUT SI GNAL PATHS

FUNCTI ON
SPDIF IN
I NTERNAL M C ARRAY

EXTERNAL M C

OTHER DETECT
FUNCTI ON

CONVERTER Pl N COVPLEX MAC SHDN W N SHDN
0X03 (3) 0XO0A (10, D) GPIO 2 GPIO 2
0X04 (4) 0X0B (11) M CBI AS GPI O3
0X03 (3) OXO0A (10, V24) M CBI AS N A

0X08 (8) 0x10 (16) N A N A
CONVERTER Pl N COVPLEX ENABLE/ CONTROL
0X07 (7) OXOF (15) N A

8388 (8 8X0% (14 LEEh & R&D  NA

0X06 (6) 0X0D (13, V22, B, LEFT) Lynx POINT GPIO 16
CONVERTER Pl N COVPLEX ENABLE/ CONTROL

DET ASSI GNIVENT
OXOA (DET D)

N A

N A

0X0D (DET B)

DET ASSI GNIVENT
0X09 (DET A)
N A

Eyrx B NF &I18 3 (BEdeH N

DET ASSI GNMENT

MULTI PLE SPKR VENDORS N A N A N A 0X0C (DET O
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
AUDI 01 SO . 0.1 m ? AUDI OOt PR . N 0.1 m 0.1 m 10 w1 0.1 M 0.1 M
SPKROUT_I SO . 0.2 ? AUDI CDI FF_2WM . N LERY 0.1 m 10 W 0.1 M 0.1 M
SPKROUTD! FF . v 0.6 W 0.25 Wt 10 M4 0.2 M 0.2 M
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET —=
— NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
AUDI O * * AUDI O_I SO —
— AUDI ODI FF * AUDI QDI FF
SPKROUT * * SPKROQUT_I SO - —
SPKROUTDI FF * SPKROUTDI FF
e TveE
e Tvee
ELECTR CAL_CONSTRAI NT_SET PrYSI CaL SPACING
ELECTR CAL_CONSTRAI NT_SET PrYSI CaL SPACING
s o CCDEC SCL & SDA
PEAKER QUTPUTS
= copEC sa
[TD—~oanmems SPKRO T EE. SexROT AUD_SPKR RWER OUT P 53 54 o
Do DA R SPKRO T EE. SexROT AUD_SPKR RWER OUT M 53 54 e
> sekpa IO EE sexpar AUD_SPKR RWFR QUT L P s3
Tom
D sekpaTOUEE sexpar AUD_SPKR RWFR QUT L M 53
oA MCLKA SPKR LEFT
[ —soonmeme SPKRO T EE. SexRaT AUD_SPKR_RTW_OUT P 53 54
ion SCLKA SPKR LEFT
[ —sooomems SPKRO T EE. SexROT AUD_SPKR_RTWI_OUT_M 53 54
oA LRCLKA SPKR LEFT
[zny SPKRO T EE. SexROT AUD_SPKR RTWL_OUT L P 53
ion SDOUTA_SPKR LEFT.
> sexeqn e sexar AUD_SPKR RTWE_QUT L .
MCLKA SPKR LEFT R
[ZD—soonmems SPKRO T EE. SexRaT AUD_SPKR LWER OUT P 52 54
SCLKA SPKR LEFT R
[ ST SPKROLTOUEE sexeaT AUD_SPKR LWER QUT M 52 54
LRCLKA SPKR LEFT R
[xny sekpaTOUEE sexpar AUD_SPKR LWR QUT L P 52
DOUTA _SPKR LEFT R
[y sekpaTDUEE sexpar AUD_SPKR LWFR QUT L 52
E \DLQ DI EEPALR. SPKROUTDIEE SPKROUT AUD SPKR LTWE QUT P 52 54
oA MCLKB SPKR Rl GHT
D —soanmems SPKROLTOEE sexeaT AUD_SPKR LTWL_OUT_M 52 54 =
A CLKB SPKR Rl GHT
et I - A s v e -
E oA LRCLKB SPKR _RI GHT
> sekpa IO EE sexpar AUD_SPKR LTWL_QUT L M 52
@ oA SDOUTB_SPKR _RI GHT_
E MCLKB SPKR RI GHT R
EADSET M C D SCLKB_SPKR RI GHT R
D WDLQ DI EEPALR. LD OOl EE L0 AUD CONN HS M C P 54 ] LRCLKB SPKR Rl GHT R
[ —anaacse \orcnee ™ AUD CONN HS M C N 4 @E DOUTE SPKR R G R
[ —anaacne \orcner ™ AWD HS MC P 50 54
> —anaasse \orcner ™ AU HS MC N 50 54
[ —anaacne \orcnee ™ HS MCP 0
[®>—anaoces \orcnee ™ HS MC N 0
‘oo neeene \orcnee ™ CopEC HS MC P 0
[ —anaacne \orcnee ™ CopEC HS MC N 0
= o AUD_CONN_CH_HS_GND 54
= o AUD_CONN_US HS_GND 54
= o AUD_CH _HS GND 50 54
= ™ AUD US HS G\D 50 54
@ e AUD_CONN_REFCH 54
E e AUD_CONN_REFUS 54
= o AUD_CONN_REFCH_XW 54
flncris o AUD_CONN_REFUS XW 54
> o AUD_HP_PORT_REFCH 50 54
= o AUD_HP_PORT_REFUS 50 54
LI NEQUT
DL EE e LI NEQUT2 LEFT P
[z \orcnee ™ LI NEQUT2 LEFT N
E LD OOl EE e LI NEQUT2 RI GHT P
@ DL EE e LINEQUT2 RIGHT N
@ LD OOl EE e LI NEQUT3 LEFT P
@ LD OOl EE e LI NEQUT3 LEFT N
@ LD OOl EE e LI NEQUT3 RI GHT P
@ LD OOl EE e LI NEQUT3 RI GHT N

SYNC MASTER=J 70 GAREN

SYNC DATE=03/07/ 201

AUDI O. Speaker

@ Appl e I nc.
®
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| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
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mn mn
3.425V "G3Hot " Regqgul at or
Swi t ching freq: 409 kHz = ig—ggl
PART NUVBER ék‘%R{\\‘lAu'\I;EEEO? BOM OPTI ON REF DES COWENTS:
66, =PP12V_G3H REG 3\42 G3H 13850676 13850691 06905
SMCREG CRITICAL | CRITICAL NOSTUFF Va2G3H B
1 C6920 1.C6906 |t C6907 |* C6902 (! C6908 2
0. 1UF 1UF 1UF 10UF 10UF SMEREG DY vV
% g g o B R6901
2 X5R 2 X6S. CERM 2 X6S. CERM |2 x65- cerm 2 XS CERM 150K © ™ 1 C6903
SMCREG: SUP 402 0402 0402 0603 0603 E/ulaw VN EOET - 9.%22UF
6920 ' ' ' 1 Rt U900 b CBBGI
e = R6906 LT3470AED o2 33UH
VECLF C6902/ C6908 are mirrored as a 70 P3VA2G3H SHDN R L 1 270 P3V42GEH SHDN L §SHDN* 479 P3VA2G3H SW, 1 YYY L2 PP3V42 G3H REG 4
2 provision for acoustic noise N CRITICAL, 5 COPHADLOFHE- SV v§;%= 3,425
u 1/ 16W 1
. Ve NCx—TINC . 0R6905 ? her Pt nﬂjs
D Greser bt e Trow
RESET*
GN\D ME- LF
TPS3847DBVR SNEREG %V NOSTUEF 5 > 2402
SUP_P12VG3H MR L 4 MR+ Sor23-5 N3y NC R69 1 C6901 29PP3V42 GBH REG R
- 9 e 49. 9K L TOOOPF
oD 1716w T, 3%
62" 2GR 1 C6904 1R6903 [+ C6905 |+ C6909
—— 22PF 348K —— 10UF —/— 10UF
-1 5% <Ra> % — 20% —T— 20%
2 2% oG ew 2 BeR xsR 2 CeR xsRr
L 0402 2[‘(’5-2“ 0402- 0402-1
= = 79 P3Vv42G3H FB
M.B to AC DC Connect or R6904 C6905/ C6909 are mirrored
ORI TI CAL e 3 200K provision for acoustic noise
J6900 if1ow
43650- 0603 2402
F- RT-TH
1
° 2 PP12V_G3H ACDC o6 Vout = 1.25V * (1 + Ra / Rb) 1
5 L
o1t |
5 EMC EMC
San % 36900. 4: 3nm | J§99Q 4 3 I WEE3™ 36900. 5: 4nm | J6900. 4: 4mm
o 106911 1C6917 1C6918 1C6912 106913
—L— 10UF —— 10UF —— 10UF —— 1000PF —— 1000PF
= 1% — 203 — 20% — 5% T 5%
S v S ey S ey Y Y
SaR. ceRM 568 cerm 568 cerm et et
0805 0603 0603 0402 0402
= C6917/C6918 are mirrored as a provision
for acoustic noise to replace C6911 if
needed
M.B to AC-DC Suppl emental Signal Connect or 12V S5 FET @‘Fg
I"RFH3702TRPBF
CRI Tl CAL PQFN
53790, 3806 /\
'\;H?T- SM es_=PP12V G3H FET P12V S5 w [ O 2 o PP12V S5 FET 6
Re911 O o ZPP3V3 SO VRD li]j
“@P\I\RBTN 1 /N 2 PWR BTN R ; 0o
& o
069141 et oL DB91L e qopShS ACC N o 'R6913
1TUF 6. 8V-100PF 75 4o ¢y SNS ACDC P alg %n(,,?K 1 C6970
6.5V 402 BURSTMODE EN R L slo iriew 0, 1UF
%QA 1 56 44 @_SNC ACDC I D 514 5402 B ig\é- J— FET_EN P12V S5
SMC ACDC 1D 0402 1C6971
= = _EO 56 44 = bl —— 0. 022UF
Vi XTR
. . 2
Reg12 1 6916 1 U970 %,
61 44 EB_U'—\’STNCDE EN L 1 /\/\/\/2 11Uu'u:/n — SLE_SDA'«:T\‘OBG L
Ce915 Wi 2 psero S 2 w5 DSV PM @ EN 2 fon oo )
0. 1UF 0
29— 402 5. 8V-100PF 1 SMC_PM G2_EN |'S PULLED DOWN ON SMC PAGE NC > NC g1
X7R- CERM = 6
0402
1 PG_8 PM FET_P12V. 64
an BRY

as a

SYNC MASTER=J16 M.B |G

SYNC DATE=08/ 27/ 2013

TTILE

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

Power Connectors / VReg G3Hot
BTG NOVEET yaz |
d} Appl e | nc. | 051- 1407 ID
8 A.0.0
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66 58

=PP5V_S0 REG CPUVCC SO

PLACE_NEAR=U7000. 17: 2rm

58 66

PLACE_NEAR=U7000. 16: 2m TUF i
R7035 T o o
9. 31K o
75 REG CPYQVCC NTC R s 2 1
1% -
120w =
201
1 ( GN\D) © ~
R7036" < -
95. 3K R7037 VOO Vi N FOCM = 1: Forced CCM
1% -
20w 100KOHM 'R7023 ['R7022 |'R7021 |'R7020 U7000 FCCM = 0: bCM
201, 0201 16. 9K 9. 31K 21K 6. 04K | SL95826HRZ-_R6200 FCCM = FLOATING PS4
1% 1% % 15
2 150w 150w 150w 150w REG CPUVCC NTC NTC
= T NOSTUFF
e AT e s e e PRLVOS S0 OPU VOCs 201 201 201 201 4 18 1
2 2 2 2 71 41 43 5 ¢OOT}—CPU_PROCHOT L VR_HOT* FooM RE F s8 78 R7025
0
29
Cc7078 * R7079% 'R7080 l REG CPUVCC SLOPE SLOPE W
0. 1U 54.9 130 = 28 2 b
PLACE_NEAR=R7079. 1: 2mm  19% 196 1% REG CPUVCC PROGL PROGL vas% NC , 0201
cErvXen 2 1/ 20W 1/ 20w REG CPUVCC PROG2 27 | proz pwe| 2 RE 2 58 78
0201 21, , %01 REG_CPUVCC_PROGS 26 | proc3 Pwwil 20 REG PW CPWCC 1 momy 56 7
= R7000 o
PLACE_NEAREU7000. 32: 2mm PLACE_NEAREU7000. 30: 2mm s7 8 CPU VR EN Q 2 CPU_VR_EN R 1IVR N R7024
R o 30 | spa DRSER| 25 1 ANA 2
78,
31 . M
78 8 @ CPU VI DALERT_L ALERT 1/520w
70 o [TRy—CPU_VI DSQLK 321 sak PGooD| 2 s7 K
G CPVCC | SUWP REG_CPUCC_COVP 6 | cowp RTHA =
78 55 [Ty RE °
c7015 REG_CPUWCC_RTN 13 | RTN NCTX NC
NO_XNET_CONNECTI crx:TRuEC7014 R7015 PR C7016 - e . m% NC
' 845 11 . 47PF RE EB FB NC
220pF —— . £_REG CPUVCC | SUW RC w%l I — 1|2 REG CPUVCC FB2 8 | Fe2 na240 e
19 201
X cir 2 veow R7010 R 20" s (REG_CPUVCC | SUVP) 15 || suvp
201
76 50 [Ty—REG CPUVCC | SUMN. NZRR 2 REG CPUVCC | SUMN R 14 || suwN
19
CPUVR_| MON 31
1/2€€w 76 47 (OOT} MON
78 55 ry—REG CPUVCC_ | SENL 12 || seny
78 55 [TRy—REG CPUVCC | SEN2 11 || seEn
10 || sens %
1 C7010 1 C7011 C7040 * o
—— 0. 01UF —— 0. 01UF 1. 2NF —— )
— 0w — 0w 15100 —— 2
S v S v iV
X7k cerm X7k cerm =
0201 0201 0201-1 C7041 1
L —
7sREG_CPUVCC_COMP_RC 56223 — X
o &6 2 C7030 * R7030
1 0201 95. 3K
C7013 R7040 NO_XNET_CONNEGTI ON=TRUE 1800PF —— b
0% ——
0. 1UF —— 75K 0, 11 200
1% T 20w YR CERU , %01
2 M
Cosor 201,
NO_XNET_CONNECTI QN=TRUE
= R7041
N 1. 37K )
NO_XNET_CONNECTI QN=TRUE oGP VCCSENSE P R 1
R7043 e NOSTUREF =
0 N0 XNET_CONNECTI ON=TRUE e NOXNET GORNECTT ON=TRUE
75 s [Cy—CPU_VCCSENSE P IAANA C7042 R7042 R7050
% 100PF
2K
v 1 II 2 CPU_VCCSENSE P_RC 2 AR s 2 REG CPUVCC FB RC
o201
255"<0/ 1/1zﬁgw 1/:{5w NOSTUFF
G XW061 26 261 1 C7050
ozt v 330PF
A% ENSE_N 1 2 10%
70 5 [y—CPU VCCSENSE 5% 2 5%
NO_XNET_CONNECTI QN=TRUE 3261
1 C7060 1 C7061
—L 330pPF —L 330PF =
e T, i
2 Xk 2 SR
0201 0201

ISYNC MASTER=J70 ROSSANA

SYNC DATE:O&/ 17/ 2013

CPU VR12. 6 VCC Regul at or

d} Appl e I nc.
®
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66 s7_=PP12V SO REG CPUVCC SO

_ Criis/ Tt AR EoR BV
NosTURF NosTUeF
crTIcAL cRITI AL R TI AL
NesTUEE
.| cr113 1 cris 1 criie 1 criaz 1 Cr137
180UF —— 100F —— 10uF ——1r —— 1
o 200 —— 20% — 10w — %
v v v iov
: 2 68 cerm 2 68 cerm 2 68 cerm 2 oe cern
0603 0603 0402 0402
1 e 7117 and CT137 need to be i rrored
66 s8 57 .=PP5V_S0 REG CPUVCC SO = R7110
@I 0.00075
: 9 L o
c7110 0. 4UH- 20% 23A "
1UF
105 D CRI TI CAL 78 REG PHASE CPUVCC 1 o 1 Y L2 ssppcpuvoc So sense 1 1 2
xos-cERv 2 H Qr110 PI LEOB3T- SM 3 4
0402 78 REG UGATE cPuvec 1 4 ke SI SAL8IN GE3 15251821
— PWRPAK-SM o 78 REG CPUVCC I SNSL P g @-FEG CPUVCC | SNSL M 78
PHASE 1 =
22 'R7114
© 110w 1.00
i 1 2 eos 20w
o o FEc swEsER covee 1 7o e
| SLgFZ;\‘OBD o o REG CPUVCC | SUNN oD 57 58 7
. RE 1 3P oy o BOOT| 2 1 G112 X | NO_XNET_CONNECTI Cn=TRUE
o 0. 001UF R7115 R7116
5 1 0% 1K 200K
78 58 57 REG CPUVCC FCCM FoCm UGATE] 2 S 10 19
[———==— 5 foias 1720w 1720w
M M
pHASE] 8 o p—— 201, , 201
gF Q7111 =
. THRM LGATE 5 78REG LGATE CPUVCC 1 4 [ SI SA12JN_GE3
GI:‘AD | = PVRPAK- SM REG CPUVCC | SENL o 57 v
APN: 35353942 REG CPUVCC | SUMP oD 57 58 78
R7111 4 9
I 2.2
78 |_REG BOOT cPuvec 1 2 781 REG BOOT CPUVCC 1 RC
L REc BooT chvec 1 2\ A/N\/\ZeL REG BOOT CPVeC 1 RC _ Crizsicrize AvE FgR EvC
- 5%
1716w
WLF crTIcAL
Criil = .|" cr123 ! criz7 L &7 tcrizs tocr129
0. 22UF Ta0UF 4w L L T
12 iy — 10% — 0% — 10% 0%
1o 1o v
1 @ v 2 et cemm 2 et e 2 Sl |2 eboow 2 et e
10% 03 0402 0402 0402 0402
16V
66 58 57 =PP5V_S0 REG CPUVCC SO RM _L
402 oL C7127 and C7147 need to be i rrored
= R7120
L91%0 0. 00075 PPCPUVCC SO _REG 58 66
cr120 0. 4UH 20% 23A w
10F
10% 78 REG PHASE CPUVCC 2 o 1 2 78 PPCPUVCC SO SENSE 2 2 1 Vo Ut = 1 85V max
X6s-CERM 2 Pl LEO63T- SM 4 3 .
5 32A max out put
—— 78 _ REC | Pe S.REG CPUVCC 1 SNS2 M 78
— D CRI Tl CAL R7122" f - 700kHZ
H Q7120 - wiza
PHASE 2 78REG UGATE cPivec 2 4 P SI SAL8IN GE3 110w 1.00
— PWRPAK-SM eos hE
V- LF
o REG SNUBBER CPUVCC 2 78 o201
© 2
4 NOSTUFF 57 58 78
uUr120 12 1 cri22
| SL6208D 0, 001UF
3 DFN 5 > 2 omcem
7 57 REG PWM CPUVCC 2 PWM oy 71 caL BOOT]
78 58 57 REG CPUvCC FeeM 7 |[Fcem UGATE L 5
PHASE]_8
P N\Te .
LGATEL S 78 REG LGATE CPUVCC 2 4 d SI SA12JN GE3 REG CPUVCC | SUNP 57 58 78
ao B | i AT oD
< o
APN: 35353942 R7121
78 REG BOOT CPUVCC 2 2\/\'/\/\ 1___78REG BOOT_CPUVCC 2 1
55
1716w
= VE-LF
Cr7121 2
0. 22UF
1] ]2
1 —
10% =
16V
CERM
02

CPU Qut put Decoupling

o6 55 _PPCPUVCC SO REG

APV EAL CRITI CAL STV STV CRITI CAL

.|t C7180 .|t Cr1i81 .|t Cr182 .|t Cr183 .|*Cc7184
—— 270UF- 0. 0060HM —— 270UF- 0. 0060HM ——270UF-0. 0060HM ——270UF- 0. 0060HM —— 270UF- 0. 0060HM
Tz 2°% Tz 2°% 7 2°% 7 2°% Tz 2°%
2 T‘ARrr 2 T‘ARrr 2 2aj1 2 Zaj1 2 Zaj1
CASE- D2 CASE- D2 CASE- D2 CASE- D2 CASE- D2

SYNC _MASTER=J70 GAREN SYNC _DATE=03/ 07/ 2014
m ———

CPU VR12.5 VCC Power Stage

d} Appl e I nc.
®
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. . R7 0. 65625
OC trip point:  30.4 A VDDQ = _R7336 + . :
8 E5 Rds( Q7310) L7310 f(switch)
3 A VIT (FI XED)
10 mA VTTREF (FI XED)
Swi tching freq: 500 kHz s _=PP12V S5 REG P1V2 S3
CRI TI CAL CRI TI CAL
Cr310*, C7311* B B
180UF - T180UF - CRITI CAL CRITI CAL T 3w T 3w
20% T 20% T~ 1Cr342 1Cr343 1 C7344 1 C7345 1 C7346 1Cr347
pory 2 paLY 2 L TUF L TuUF —L 1ouF —L10uF L TUF TUF
THL ThL -1 10% -1 10% —T— 20% —T— 20% -1 10% 10%
= = 2 25V 2 25V 2 16V 2 16V 2 25V 2 25V
66_=PP5V_S4 REG P1V2 S3 s _=PP1V2 g3 L DO DDRVIT égDS-ZCERM égDS-ZCERM égDSéCERM égoséCERM égDS-ZCERM égDS-ZCERM
R7300% C7301 1 C’\?é%:; 1 C’\?é%:g 1 C7302/ C7303 are nirrored as a =
2.2 10UF 10UF 10UF provision for acoustic noise 1
5% Ok o ) =
1/ 8W 623 629 629
MEE X5R 2| CERMEXSR 2| CERMEX5R 2
2 603 0402-1 0402-1 77 REG_BOOT_P1V2_S3_RC RITICAL . .
_—
J_ R7316! |%731 L7310. 2: 8WM L7310. 2: 8WM
C7300 1 = CSD58873@D C7341
@D
2.2U8 ~ 1 18% %%OOPF 1000PF
R7360 16V MELE VIN 1 Critical: 5 25V 5 25V
0 B8 2 VLDAN 632 t Need copper around Q7310 Saey Saey
64 PM EN LDO S3 DDRVIT 1 2 6 k— to sink heat
{n o AVAVAYS o a 3|16 CRITI CAL
17 16W 402 = 7 PP5V_REG P1V2 V5IN 12 |V5IN CRI Tl CAL VBST| 15 77 REG BOOT P1V2 S3 L7310
DRVH 14 77 REG UGATE P1V2 S3 6 =
0 -
R7361 PM EN LDO S3 DDRVIT R_17 |s3 ngg_%?e 13 77 REG PHASE P1V2 S3 4 TR vsW |7 1. 0UH 20% 11A-0. 0110HM
o[> PM EN REG P1V2 S3 1,\/‘\’/\/2 PM EN REG P1V2 S3 R 16 |s5 N s 1 . REG PHASE P1v2 s3 L 1 Y Y L2 o PPIV2 S3 REG 4
71e Toz " REG LGATE P1V2 S3 FOSD0630- SM
Hriew ° 7 REG P1V2 S3 VREF 6 |VREF DRV 1L = NOSTUFF , RICAL , RTLCAL 17323 |1 OFB0a
peoOD| 20 _REG PLV2 S3 PGOOD o | ||<._ 1C7317 |+ C7320 J|rcra21
= A = 3 —— 10UF 10UF
v REG PLV? S3 REFIN 8 |reri N VDDQSNS| 972 REG P1V2 S3 VDDOSNS 5 |BG g 1000PF Z27QUF-0.0060HM —— 270UF- 0. 0060HM —— oy o
<Ra> VTl 3 PPOV6 S3 DDRVTT LDO oD oo & S 3% 2 ¥ 2 Yo 2 Gouon 2 G on C
R7330! 77 REG P1V2 S3 MODE 19 |MoDE VTTSNS| 177 LDO DDRVITSO SNS w o . g%gg" CASE- D2 CASE- D2 0402 0402-
1 2
10K TRI P CRI TI CAL
REG SNUBBER P1V2 S3
1/ 180 VTTREF|5_ 7 REG P1V2 S3 VITREF 5225 1C7325 ”
M bE XW7 —— 22UF =
402, paND GhD I THRM 2 Y 1RN%T1L;F )
- GD PAD 635 M, o PaND REG P1V2 S3 \ Are
<Rb> = ~| A IS 1 E ; 2 1%
R7331'| |1 C7331 |'R7335 R7336" ) i sw L o
— 0. 010F XWr326 2603
2.0ks RS 2K 60. 2%
PLACE_NEAR=Q7310. 9: 5MM
1/ 16W 2 3O¥ cerm 1/ 16W 1/ 16W = 1
Lt ZA W ikt T - R7362
1 2
27 AGND P1V2_S3 5%
- 1/ 16W
= ME- L —
Vi =1.8/* (Rb/ (Ra + R om T 02
out = 1. ( ( )) 2 PLACE_NEAR=U7300. 21: 4. 5MM
XW7'300
SM
1
70 5o_PGND_REG P1V2 S3
C7351 and C7356 nust be mirrored.
i e 1. 8V S3 REGULATOR
CRITI CAL CRI Tl CAL
C7350 1 1 Cr351 1 C7356
1000PF —— 10UF —— 10UF
10% -1 20% -1 20%
16V 2 2 6.3V 2 6.3V
X7R- 1 CERM X5R CERM X5R 4
0201 0402-1 0402-1
N APN: 15251870
uU7350 L7350
J_ | SL800SB 2. 2UH 20% 2. 0A- 0. 1080HM
- R7357 bEN 2520- SM fre—
64[Ty—PMEN REG P1ve 53 1A 2 REG P1V8 S3 EN 2lEN CRITICAL | 8 77REG SWP1V8 S3 1 2 PP1V8 S3 REG 6
1716w ¥ ¥ R0z S TS TRE CRITI CAL
o_REG P1V8_S3 PGOOD 3PoR VFB © 77REG FB P1V8 S3 R7358% CRI Tl CAL
1
Aski P RSI|® 1/12% i g}“ Vout = 1.794V
G\D THRM PAD vELE T, 20%, Max Current = 1.8A
T 9 : A Frea = 1 e
17 PPIVE S3 REG R
1 1 C7352
R7350 47PF )
1% B 30 C7355 and C7357 nust be mirrored.
1/ 20W oo - g A
2[)12 — |
“Re 46 o0 a5 55 =PP3V3_S4 PWRCTL FSYI\C” ll\ﬁSTERtJm ROGSANA, SYNC DATE=00/ 12/ 201
oRITICAL
C7354 VReg VDDQ S3 / 1.8V S3
vy p— 1B =7\ ez
o2~ 051- 1407
S o d} Appl e I nc. o
90. 9K
®
1200 +_REG P1V8 S3 PGOOD o A. 0.0
201 NOTI CE OF PROPRI ETARY PROPERTY:
2 THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
<Rb>[ Vout = 0.8V * (1 + Ra / Rb) THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 73 OF 123
l 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 59 O: 81
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PCH (1.05V) SO REGULATOR

. . . . R7450 * 8.5 E-6
Swi tching freq: 500 kHz oC tri oint: 12.4 A = :
g freq PP DCR( L7410)
FSEL STRAP SW FREQ
G\D 300 kHz
s _=PP12V SO REG P1V05 SO
VCC 1 MHz o
100k to GND 600 kHz v _=PP5V_SO_REG P1V05_SO JORTICAL | CRITICAL | CRITIGAL
FLOAT 500 kHz LT Crall |7 Crall P Crdl2
/I ToUF" ——3oF  —— o
3¢ _—
R7400* 'R7401 2 LoV, 2 8% cerv |2 X8% ceRM
10 2.2 THL 0603 0603
5% 5%
66 60 _PP1VO5 SO REG N%{ %\év ’:\l//F_B\If\'I: J_
805, ,805 =
77 REG_BOOT_P1V05S0_RC
NO_XNET_CONNECTI ON=TRUE 77REG VCC U7400 & REG PV( U7400 _ 47
NO_XNET= CONNECTI ONETRUE |2 2 WA12 R7416" 1 C7416
XW411 ol % * G7A01 02 T 3"
X 2 2UF 8% S 1Y
1 1 180/0 MECLE X7R- CERM
2 16V 603 0402
X5R 2
603
REG P1V0O5S0_RTN R REG P1V0O5S0_FB R C741%9 1 =
T 1] IS 77 REG_UGATE P1VO5SO_R  CRI TI CAL
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE XSR 2 - -
<Ra> <Ra> 402 VCC PVCC 1 87410
R7430'| |'R7435 R7482 U7400 Rr411 CSDo8E73Q8D
3. 01K 3, 01K
oa PM EN REG P1V05 SO 1 2 _ | SL95870 1 18% a1
1/ 16W 1/ 16W 17 16W 402 UTOFN M- LF |
Va5, 02" PM EN REG P1V05 SO R 3 [gEN @ 12 ;; REG BOOT P1VO5S0 6032 | -
3 | TG CRI TI CAL
1+ REG P1V05S0 FB 6 lpg RTICAL ATl 11 2 REG UGATE P1V05S0 — 6 L7410
1R;Fj4b;6 22 REG P1V05S0 SREF 4 |sRer PHASE| 10z REG PHASE P1V05S0 4 TR vsWl7 | 1. 0UH-20% 11A- 0. 0110HM
8 1 YYY L2
2, 74K C7440 1 77 60 _REG P1V0550 VO 8 [vo LGATE| 15 7/ REG LGATE P1V0550 L L R prse Prgsso | 0800630 S — p—PPLV0S SO REG o0 oo
i 0 04ngh = 17 s0 _REG P1V05S0_OCSET 7 |ocser | o Cr418 1 'R7418 CRITI CAL ORITI CAL CRITI CAL
2 16V 5 | BG [a] 1000PF 1 1 1
X7R- CERM 2 9 — NOSTUFF b 200 C7420 Cr421 Cr7422
Ry 0 _REG P1V05S0_PGOOD PGOCD § C7417 ¢ tout 257 Pow - 330UF-0. 009CHM = 330UF- 0. 009CHM - 330UF- 0. 009CHM
7 REG P1V05S0 RTN 2 |rTn 0. 00LWE —— oa02 2803 2 %ec’fv 2 %ec’L/ﬂv %ec’L/ﬂv
o 50V , [g%/\?413 CASE- D2- HF CASE- D2- HF CASE- D2- HF
;7 _REG P1VO5S0 FSEL 5 |FsEL xR Ga6 2 MT 2
<Ro> G0 REG SNUBBER P1V05S0 XW 4 132|A_ L
. T 2 L, o swmeen pivosso | 9 - L
R7431 C7430 * 17435 460 Ta Not e:
2. 74K . 0 NOSTUFF 1 _ PP1V05 SO REG g0 66
10PF 10PF 5% Regul ator r ir
1/ 16W 3 1/ 16W R7417* gulator requires
VD 5%2 250;M VE-LE a mninmnumload to 1 1N®TUF
402, Gaor Gaor 402, 2.2 Cos Cr7423 Cra24
1/13% prevent noise in the 10UF —L 1ouUF
) : % — 20%
2 AGND P1VO5S0 M:éng audi o frequencies GE% on 5 EE% on
04021 04021
U7400. 1: 1MW 2 —
Vout = 0.5 * (1 + Ra / Rb) XWZ 400
SM =
N To regul ator: R7450
1+ c0_REG P1VO5S0 OCSET 212-7K1 . REG P1V05S0 PHASE SNS P
L 1/110/5\'2/
1C7450 42
—— 8200PF
T, 8¢
R7451 2 G5EM pACE_NEAR=R7450. 2: 3MM
1 00 REG PIVO5SO_VO 1 A%k A2 27REG P1V05S0_PHASE_SNS M
1/110/50W
M= LF
402
s _=PP1V8 S3 PWRCTL
=PP3V3 SO PVRCTL ¢
PP1V5_SO_REG _ 66
) RC Del ay on 1.5V PGOOD nust be | onger than del ay
~ U7490 C7493 1 9 R7491 on 1.5V EN. This allows for rail voltage to
sc =PP3V3_S4_REG PIVS S0 TPS72015 0. 1UF —— VCC 100K conplete transition fromVih nmin (1.17V) to
s _=PP1V8 S3 REG P1V5 SO SON i u7491 Lrisw 1.5V after output shifts to OD.
45 ps X7R- CERM 74AUPLGDTGF 402
0402 SOT891 2
R7490 I—6 I N aurt 2|a l@ 4 . PM PGOCD REG P1V5 SO gy s
P 3 2
o PM EN REG P1V5 SO 1?11“5W %%_ ZLEM EN REG P1V5 SO R EN Nd2 s NC NCx—{NC NG=x NC 1. C7494
. an 0. 1UF
oo B 1 C7492 |1 C7495 £ S v SYNC VASTER=J16 MB 1 G SYNC DATE=08] 277 2013
C7490 | |+ c7401 o7 =2, 20F = 20F 816 T
1F - ——1iF e A VREG 1V05 SO / 1V5 SO
sV o g 435 435 e
702 402 = 051- 1407
Vih = 0.65 x Vcc = 1.17V. d} Appl e I nc. ol
-l' C7492/ C7495 are mirrored as a = A00
- provision for acoustic noise NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 74 OF 123
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 60 O: 81
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3.3V S5 Regul at or

OC trip point:

Swi tching freq:

12.5 A =

R7618 * 10 E-6

DCR( L7610)
1

170 E-12 * R7633

66 _=PP12V S5 REG P3V3P5V S5

PP5V S5 LDO

79 _REG VI N U7600

3]

22
M_P3. 3X3. 3
DCR(L7650) =

(reg_phase_p5vs4)

OC trip point:

Swi tching freq:

6.2 MOHM (TYP) / 6.9 MOHM (MAX)
CRI Tl CAL

650
2. 2UH# - 20% 0. 00690HM 16A

1

PGOOD2[ 1 REG P5VS4 P 61

{0 o
R7602
2.2
EMC Sod
L7610. 1: 8WM L7610. 1: 8WM SV
~7 ~ DCR(L7610) = 11.2 MOHM (TYP) / 12.5 MOHM ( MAX) , 805
ORITICAL REG VCC2 U7600 >
1
L7610 e REG V 0 (1:Z|:602
2. 2UH 10A- 12. 5SMOHM 0%
1
LY — c7600 g
1 PABO705AR- SM
oM T R =
66 61 _PP3Y3 S5 REG M OMSTM2 (reg_phase_p3v3s5)
XWr610 g]
oRITI CAL , XWI611 &) nosrurr 4 o
C7622 C7621* . Cc7618 1| C7617 1 1 C7616 g g
10Uk 150 — = 0. 01UF 0.001UF —— —= 0, 1UF 18 [ipss > > wvINIT
200 1 2 50V 25V
i P E | | |k V7000 st
0402-1 B1A-SM 1 205 40 040 1 SL62383
16V 7o _REG SNUBBER P3V3S5 3 o _REG P3V3S5_PGOOD 7 _|bGooDL N
J_ X7R;lg§RM & REG BOOT P3V3S5 RC 7o @
L QREG P3V3S5 PHASE SNS P | 20 REG UGATE P3V3S5 14 |UGATEL JGATE2 | 22 79
79 REG P3V3S5 PHASE SNS Ml NOSTUEF R7616 - e 15 1 CRI Tl CAL o121 4
1 0
R7690" 1R7619 RZ_GA%Z B 0 REG PHASE P3V3S5 13 |pHASEL pHasE2 ]| 23 e
5% 182K 'R7618 1150 663" 10 REG LGATE P3V3S5 16 || GATEL LGATE2| 20 7o
ey ey 18 2K
402, 5402 Hoow 2 9 10 || SENL | SEN2| 2670
- LF
2402 9 11 ET1 ET2[ 25 70
(reg_p3v3s4_isen) . ocs! 5
1 vouTz2 | 27
(reg_p3v3s4_ocset) = ouT. ouT! =
8 IFB1 FB2| 28
(reg_p3v3s4_vout) - =
. 9 6 |FSET1 FSET2[ 2 70
R7630" R7632" Ene| 24
45. 3K 976
1% 1% D
o6 61_PP3V3_S5_REG asw 1/ 16W
402 5 402,
{_REG P3V3S5 VOUT R 1
<Rb>
R7631"
10. OK
17130 =+ oPM EN REG P3V3 S5 R
= 402, 1(l)?7692
C7623/ C7624 are nirrored as a _ 5%
provision for acoustic noise ’uzlﬁ\év
2402
Vout = 0.6 * (1 + Ra / Rb) PM EN REG P3V3 S5 R7693
o D PM EN REG P5V_$4 1 / 2 _PMEN REG P5V _$4 R
NOSTUFF %,{flﬁ‘é’
402

This circuit toggles the Vreg
bet ween PWM and ul trasoni c DCM
nodes based on | oad requirenents

SOT563

SSMY SERPA

BURSTMODE _EN 5[G

=PP5V_S5 PWRCTL _4|S

BURSTMODE_EN L | Vreg Mde
[o] PWM
1 DCM

56 4 ()—BURSTMODE EN L 2|G

6 +1BURSTMODE EN

1
N- CH

NOSTUFF
1 C7657

|

[
o
o
S
2
c
T

&REG _SNUBBER P5VS4

PI C1005H SM
ToviT
SM
[EXwres0
2

& REG P5VS4 PHASE SNS P 4

5V S4 Regul at or

~

2

14.1 A =

R7658 * 10 E-6

356 kHz

DCR( L7650)

1

170 E-12 * R7673

EMC
L7650. 2: 4AMM

1 C7681

1000PF

PP5V _S4 REG 61 66

oM T 2 .|* C7660

xWr651 ] ’I;

1

i REG P5VS4 PHASE SNS M
'R7657 ’°
0. 499 C7658
1%
/0w R7658 0. 033UF
VE 9. 31K e
5603 L IAAA~—
1% ok 138Y
1/16W 1
M5k R7691
(o]
R7659* 5%
9.31K 5\1‘,{5;‘3!"
1/ 16W 2
MF-LF
402 2
(reg_p5vs4_i sen)
(reg_p5vs4_ocset)
(reg_p5vs4_vout)
<Ra>
'R7672 'R7670
976 75K
1% 1%
1/16W 1/16W
ME M-
240 2402
7o _REG P5VS4 VOUT R
<Rb>
1C7672 R7671
—L— 1000PF 10K
- 3% 1%
2 1/16W
M- LF
2402

Vout = 0.6 * (1 + Ra/ Rb)

SYNC MASTER=J 70 GAREN

CRI Tl CAL
.| C7661 1 C7662
— 330UF 10UF
— 20% 20%
Y- TANT 2 X5R cERM
CASE- D3L- SM 0402-1
+

o PP5V_S4 REG 41 66

NOSTUEF NOSTUFF
1 C7663 1 Cr664

10UF
20%
lov

XSR: CERM
0402-1

C7663/ C7664 are mirrored as a
provision for acoustic noise

SYNC DATE=03/07/ 201

VReg 3.3V S5/5V $4

d} Appl e I nc.
®

"7UA 0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY ERTY. PLE | NC.

Pi OF_APi

Tﬁg:PCBESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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4

66

DGND_BKLT &; o

0603

| ETARY PROPERTY OF AP

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

&E 0 PART NUVBER é‘ﬂ‘%RP\ILALI-\I;EEEO? BOM OPTI ON REF DES COWENTS:
CRITI
L81 00 PONERDI 5- TR77A 37150648 37150694 08100 BLC Switch Di ode ACOUSTI CS E- NO SE COVPONENTS
% 1 BKLT BOOST
PP12V SO BKLT PWR 33UH- 20% 10A- 0. 03550HM —enL ] BPAAO e s
81 62 1 2 o BKLT_PHASE 3
- 4
CRITICAL CRITICAL CRITICAL | CRITICAL| CRITI CAL NCSTUFF | NOSTUFF ' MBL77T-SM 2 CRITICAL | CRITICAL | CRITICAL | CRTICAL | CRITICAL | CRITICAL | CRITICAL CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL CRITI CAL
D8101 1C8100(* C3101 (* C8102(* C8103 [t C8104 |t C8105 | C8106 |(*C8107 1C8108 |*(C8109 (*(C8110 (*C8111 |*C8112 (1(C8113 |(:1(C8114 1C8115 (1 C8116 (1 C8117 |tC8118 |t C8119 |t (C8197 1C8190
B T TR T L Ty o Ty T PRI =R T T T T T T T T T T T T T
SBR13083 Al 2 %6S 2 %6S 2 %6S 2 %6S 2 %6S 2 %6S 2 %S 2 Xes, 2 X7R1 2 X7R 1 2 X7R 1 2 X7R1 2 X7R 1 2 X7R1 2 X7R 1 2 X7R 1 2 X7R-1 2 X7R-1 2 X7R-1 2 7R 1 2 7R 1 2 X7R-1
0805 0805 0805 0805 0402 0402 0402 04 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206
PG\ID BKLT ¢ 6
NOSTUFF L PGND BKLT ¢ s
R8109
o1 62 PP12V. BKLT PWR & . PP12V. %i;/{w o s» BKLT _BOOST
Moos" CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL
E cs151 E cs152 E cs153 E cs154 2 1 C8140 (1 C8141 |1 C8142 |+ C8143 |+ C8144 |+ C8145
o o o T000PF —— T000PF-— I000PF—— T000PF—L- T000PF—— T000PF
25v 5 28V 5 28V 25v o | BKLT_SNUBBER 183 183 183 18 188 8ot
%R %R 55R égg 2 7R 2 7R 2 7R 2 7R 2 7R 2 7R
0603 0603 0603 0603 0603 0603
PGND_BKLT &; o PGND_BKLT ¢, & , 102 \  PGND BKLT o, o
CRITI CAL CRI TI CAL SM
R8104 Q8100 «BKLT_FB XW2 £ 1 8BKLT_BOOST
w2 PP12V_SO_BKLT_PWR 1%/\9\5/2 PP12V_SO [REcoasPer |, mosruce
v PP5V SO BKLT R 1% 040! 1/16W M 1 lnguOPF
- B
o PP3V3_SO_BKLT VDD O R 2 L0V opy |'RB124 teg812l 108123 108125
L] et swr | T s % = $Q0PF —L T00FF - 100PF  ww BKLT BOOST
. 3 _SW. p— _—
X V él{ozgf‘év 2 995, CeR 2 100V 2 100V o LR JORUTICAL| CRITICAL | CRITICAL
W =12C BKLT SCL R8100,, O, » BKLT SCL e, « R8106 10w CRTICAL |2 0803 0803 C8191 |1 8192 | C3193 | (8194
™ 7075 Né/\/‘D'IEW'M-_D-— N o 0 Eos 108 18120 18122 2,6 —— 2,2UF —— 2 2UF 2,8YF
o =1 2C BKLT SDA  R8101, 2 BKLT_SDA., o, °f 8§ 2B NOST 0,05 L Yoorr L 7100pF 18124 2 8, T B8, TS e 2 W8
™ 7075% T T6W W TF ML 1 CB126 1% ugBKLT _FB R p— p— 4 —L_ To0PF XIR 1 XIR 1 XIR 1 XIR
VDD O VLDO VIN 805, 1w 5 10y 5 10y -/ & 1206 1206 1206 1206 peND BKLT
caTcn == igooe g B - - o
XW8103 us8100 , B0y 1R8110 0603
™ LLP €oG cerm XW8101 o 02 BKLT_1 SENL A
o ez D_BKLT 2 L o ™ RrTicA | crTica| ST TR
LGND BKLT 2 54 s 5
V8104 52 BKLT_SHUTDOWN 7 [sp g ool 6 «:BKLT GATE s162 BKLT SWM 2 SoLé PGN\D BKLT 1/15w o s BKLT | SEN2_| 1B | BBYSE | B S8 158158
SM wBKLT | SET 3 | ser § | SENsE|_24eBKLT_SW P 2402 ig.fﬂvu': p— ig.fﬂvu': pu— ig.fﬂvu': iggzﬂvu':
me: PGND BKLT 2 531 e 1. BKLT EB 1 C8160 o e BKLT_| SEN3 23080 25080 |2 GRA 2
© FB 81 ::§ PF 1206 1206 1206 466" PGND_BKLT
TR wBKLT_ELTZFILTER S5 gl 12 BKLT I SENL 2 B¢cerm BKLT | SENA i
o2 o . o o2 BKLT_| SENA |
R8111 0603 .
81 62 D BKLT 2 1 L  BKLT_VSYNC R19 Jvsync curz| 13 BKLT | SEN2 . %?,PK BKLT | SENS PART NUVBER | ALTERNATE FOR| BOM CPTI ON REF DES | COMVENTS:
EE— o2 BKLT_| SENS |
i sez — BKLT SCL 10 |5k outs| 14 BKLT | SEN3 o2 81 MW 13850810 13851078 2. 2UF_CAR BLC OQUTPUT CAPS
1 50402 a1 62 BKLT_ | SEN6
81 62 BKLT_SDA11 |spa oural 16 BKLT_ | SEN4 62 81 o162 PGND _BKLT E—
LVDS_BKLT PWWM RC 2 |pw ours| 17 BKLT_ | SEN5 o2 81 37150748 37150731 | D8101 | I NPUT DI CDE
o2 so[TT BKLT_EN 4 |en oute| 18 BKLT | SEN6 62 81
Q
"B1o8 1 'R8123 'R8105 8
1 10K 12.4K uf
33PF 8 0w 4
5u? e 1/15w 1/15w % oo o
2402 2402 2 %6 6 TR
w s DOND BKLT Tolol =
51 2. BKLT _SW M
51 62 LGND BKLT
nePRD BT T CBTOS 810G 8107 8108 8109 110
1 52 DGND_BKLT I| 3420DVT1GE I| 3420DVT1GE I| 3420DVT1GE | 3420DVT1GE I| 3420DVT1GE I| 3420DVT1GE
1R8103 . S|3430DVTIGESBKLT ISENL R | S|3430DVTIGES BT 1SENe R | S|3430DVTIGES BT ISENS R | SIS440DVTIGES BT I sENa R | SI3430DVTIGES BT I1sENs R | S S440DVTIGES BKLT | SEN6 Re:
%;7/“1055\, 2 2 2 2 2 2
| 5 | 5 | 5 | s | s | 5
2402 o 2 PP12Y SO BKLT_PWR 3 | 5 3 | 5 3 | 5 3 | 5 3 | 5 3| 5
o BKLT_FLT_RC| R8150!| = =BKLT I SENL 4 s BKLT_ | SEN2 4 o o BKLT_| SEN3 4 o 2 BKLT_| SENA 4 o2 BKLT | SEN5 4 oo BKLT | SEN6 4
108129 18130 100K
—L 4700PF —— 330PF 17 10W
I, 8% 2 887 Vo5
B g\é 2 X7R CERM 2 PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COMMENTS:
603 0402 PG\]D BKLT PART NUMBER
R8152 DGND_BKLT ¢, o1 " g1 37651071 37651073 ALL Short Protection FET PART NUVBER | A TERNOVEER | BOV CPTION REF DES NTS:
3 BKLT_VSYNC ot N2 BK_LT VSYNC R, 600- OHM 25% 0. 5A- 0. 40CHM 15550831 15550797 ALL FB8100 to FB8107 376S1121 376S1116 Q8102 BLC I nrush FET
o165 BKLT ISEN6_R 1 ( Y Y 2
3 740S0145 740S0146 F8100 BLC Fuse
FESY01 R T caL
1%{5; 600- OHVF 25% 0. 5A- 0. 400HM CRITI CAL CRITI CAL A 4%9200??' T
ToK weBKLT ISENS R 1 (Y Y Y L2 318100 251060 ORI TI CAL FB8108 DFNBXG
1iow FE8Y02 cri T caL 504050- 1091 6ANP- 32V %8%0152 FERR- 600- OHM 3A St Ve 2
452" 600- OHVF 25% 0. 5A- 0. 40CHM! i « =PP12V_SO_BKLT 1 /\_/ 20 PP12V_BKLT SNS 13 AA% PP12V BKLT FUSED 1 (Y Y Y \u2 PPJ2V SO BKLT FILT 3 s PP12V SO BKLT PWR .
meBKLT ISENA R 1 (Y Y Y2 O os0s i 1200 21 ols
crmca FeYos o M NosTUEE | I T
= 600- OHM 25% 0. 5A- 0. 400HM o LED RETURN 6 215 1 C811'7:1 5181551 IS NOSTUFF
X » «LED RETURN 5 K1 R 4 1 C8137
3“ 8% 0803 2 LED RETURN 4 5 2 %Y Liew — 100PF
2% 2 XTR- GERM 2| xR CERM 2 FB§?|.O4 . BKLT _BOOST 1 516 %UZZF 0402 2402 28
0603 o1 o2 BKLT _BOOSTg04. oHMv 25% 0. 5A- 0. 400AM 0 * 56
DGND _BKLT ¢, o ORI TI CAL ° 2 BKLT_BOOST_ 2 6 o 147K 0402
° L2 (Y Y Y L2 | +LED RETURN 3 T BKLT_EN L 1 2 BKLT_EN DI V
o oa FE8%05 uLED RETURN 2 1Y
RB131 600- OHM 25% 0. 5A- 0. 40CHM «LED RETURN 1 z o 'R8122
1
=PP3V3_S0_BKLT_VDDI O 14 Ay 2 oo BKLT |SENS R 1 % 2 . . PGND_BKLT °] o G MASTEREI70 CEN EYNC DATE=03/ 077 201
A cr T caL FB8T06 E——— T it -
G g PPV3_S0GBKLT VDDI O R 600- OHVF 25% 0. 5A- 0. 40CHM —O 2402 LCD Backlight Driver ( LP8561)
402
meBKLT ISEN2 R 1 2 BKLT_SHUTDOWN 0
C8134 1 C8135 1| C8136 1 =+ oz e e 051 1407
10F L 0.7010F L6, 10F L cr T AL FEST07 = = d} Appl e I nc. ~
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3V

S4/ SO FET

o6 65 o4 63 17_=PP3V3 S5 L
SSD: Y
1.C8410
us400 0, LUF
TPS22966 2 52k cerm
o =PP3V3 S5 FET P3V3 54 1 |vin CRID";UCAL vourz| 13 PP3V3 S4 FET o ) L 0402
o [r—PM EN FET P3V3 S4 3o
VDD
FET_RANP_P3V3_S4 12 | e us410
66 61_=PP5V ¢S5 _PWRCTL 4 | vBl AS SLGSTADFPSO4V
D FET RAMP 7 3 =PP3V: FET
1.C8401 1 C8400 s =PP3V3 S5 FET P3V3 S0 6 |ving vourz| 8 PP3V3_SO_FET s e P3V3 SO_SSi CAP R TI CAL 3V3 S5 P3V3 SO 5 66
470PF 2 5
i L 920/1“UFS4 - PM EN FET P3V3 SO 5| qe o¢ sa[TRy—PM EN FET P3V3 SO on ssD Y PP3V3 SO SSD FET e
2 CERM 2 L5¥ o SSD: Y
0402 FER,CERM 10 1 GND
0402 FET RAMP P3V3 SO cr2 C8411: c842
59 0.0047UF ® 0.0047U)
= C8402 1t T 25V 22
- 0. 001UF g Fao g 2| 4nF corresponds to = e
2007 ol 2.2V / ms ranp rate
402
Ri se Tine For VD = 3.3V:
488 pF_ -- ?8 us
1000 pF -- 1 us
66 65 64 63 17 =PP3V3 S5 PWRCTL
1.C8440
0. 1UF
lg“/n
2 9% cerM
CRITI CAL |8 0402
= oy
o4 eyTy—PM EN SO a1 2 vl PM PGOOD FET PS5V SOy, e C8461
6 63 PPSV_SO_FET 2lg1 g 0. 00473)5“
o6 saTEy—PM EN SO 5 a0 Loy 3 PM PGOOD FET P3V3 SO oy a0 as 4
o 63.PP3V3 SO FET 5lgy 2 Saoy
G\ND
4
CRITI
12V SO FET B
| H3702TRPBF
PGFN
6s_=PP12V_G3H FET P12V_SO ) @ ] PP12V SO FET oo o
\\f;/
<
1.C8450
0. 1UF
S 18 FET EN P12V SO
X7R- CERM
0402
= hal 1.C8451
N —=0.,022UF
I |8 10%
swsﬂn?sg A =PP3V3 S4 PWRCTL 59 o4 6o
- PM EN FET P12V SO Inpui: 2.4V to 5.5V 2 |oy TOFN 05 4 R84457%(1
3 N a7 5%
'Rg451  NC*T EL
100K 6 402,
%/{:lﬁ\év Pa_8 PM PGOCD FET P12V SO 64
5402 o oD
an BRY
< >

3V3 SO SSD

4nF corresponds to
2.2V / s ranp rate

o6 50 _=PP5V_S4
1.C8420
0. 1UF
10%
16V
2 X7R. CERM
0402
- -
VDD
us420
SLG5AP304V
PS5V SO FET RAMP 7 |cap CRIT?I:’(“:AL 3 =PP5V S4 FET P5V SO ¢
o [ry—PM EN FET P5V SO 2 oy 5 PP5V_SO FET g5 66
a\D
1
©

5V HDD FET

s6_=PP5V.

S4 FET

- =

P5V SO _HDD FET RAMP 7

15T HDD PWR EN 2

VDD
ug460

SLG5AP304V
TDFN 3

=PP5V_S0 FET P5V_HDD

63 66

CAP crITICAL D)
N SSD: Y ol 5

G\D

FERR- 33- OHM 3

66 63=PP5V_S0 FET P5V_HDD

1

PP5V_SO_HDD

FET 65 66

L8460
A- 22- MOHM

1 1 I 2

PP5V_SO_HDD FET

63 66

0402
SSD: N

SYNC MASTER=J16 M.B |G

SYNC DATE=08/ 27/ 2013

TTLE

FET-Controll ed SO and S4
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8

S5 Enabl e

56 [T PM PGOOD FET P12V _S5 e

'R8591
33K

5%

1/ 16W

M- LF
2402

S4 Enabl es

— PM EN REG P3V3 &@s;

MAKE_BASE=TRUE

R8500
43 31 13T PM SLP S5 L a 1 100K 2 PM E) REG P5V_S4 oD ot
5%
wicy
402
1 C8500
0. 1UF
10%
R8501 %82911 2 %ok ceRw ~40 ms RC del ay added to
N 330 2 A NI K 0201 rail stays up at
LT sequenci ng holds in order
5% — power ed.
LW RB521ZS- 30 =

402

PM SLP_S5 R L

S4 USB Enabl e
R8§20
61f PM PGOOD REG P5V_S4 1 2 o PM EN _USB_PWR 41 a2
o MAKE_BASE=TRUE 506 o>
1/16W
Mjb%F NOSTUFF
1C8520
%7 F
PM EN_FET p—
R con P3V3 54 — 2 B xsr
402
S4 TBT Port Enabl e

66 29 28 27 26[TR) =PP3V3 S4 TBT —

=TBTAPWRSW EN o 2

L=

S3 Enabl es

=TBTBPWRSW EN__gepm 20

ensure that 5V S4

l east as long as the SO

to keep 5V SO

66 65 64 63 17_=PP L
BYPASS=U8500: : 5SMV
t C8510
0. 1UF
200
fov
2 cerm
402
00
14 74LVCO8A
64 43 19[T)—EM SLP S4 L 1 R%8524
}3 PM EN REG PJV8 S3 R 1 2 PM EY REG P1V8 S3 o s
o6 63 soTTTy—=PP3V3 S4 PVRCTL 2l o8 %
15 Vios"
1 C8503
0. 1UF
= 10%
B} i Re503  DRBO: 23X cer
66 65 64 63 17 _=PP3V3 S5 PWRCTL L 330 AN K 0201
5% 2™ 1
LW RB521ZS- 30 =
402
LJ8500 PM EN REG P1V8 S3 D
14| 74LVCOBA
o4 43 19Ty PM SLP $4 L 4 K \‘QFN
6 PM EN REG P1V2 S3
=2—{O0D) =
O[T PM PGOOD REG P1V8 S3 518 o8

PMEN SO g, 6 e
66 65 64 63 17_=PP3V3 S5 PWRCTL
50
14 74LVCO8A
65 44 43 35 13TH—FM SLP S3 L 9 R &N R81§|95 12V SO EN RC del ay nust be >= downstream del ay on 4.5V
w‘ 8 1 2 PM EN FET P12V SO 63 REG enabl e which in turn enables 1.05V SO.
oM REG PLV2 10 V oD This al lows for 12V SO to hold as |ong as 1.05V
59) B 08 116w SO regul ator is powered.
15 w0z 1 C8505
R8506 R 1F
330 0%
= 1 2 AN K 2 53
5% 7™ 402
LW RB521ZS- 30
402 =
PM EN SO R
66 65 64 63 17 _=PP3V3 S5 PWRCTL
5V SO RC del ay nust be >= downstream del ay on 4.5V
_ —TBT SO EN REG enable to allow for 4.5V regulator to remain
= oD 2 20 power ed during power down sequence.
Us500
14 74LVCO8A
4 53.PM EN_SO 12 & QFN R8507
11 _PM EN FET P5V SO R 1 32K, . PM EN FET PSV SOy s
PM _PGOOD_FET_P12V_S0 13 MAKE_BASE=TRUE
SI[THD o B 08 1718w
.7 15 a05
NOSTUFF 1
C8501 R8508 -, 8207
0. 47UF = 3 330, AN K 16%
6.3V , 505 LT 2 XSR- CERM
CERM 85 yaew RB521ZS- 30 o201
402
PM EN FET P5V SO D
66 60 =PPSV_S0 PWRCTL
50 PPAV5_AUDI O ANALOG UFF
Augl o + PCH _Sequencing Requirenent s 1
298002 T-05v°98°8500 TPFUELPEMAPL svs coop 'RE535  RB536
%% 5%
336w 1/ 16W
MESLF M LE
2402 402
R8530
68K
ooy PM PGOOD FET P5Y SO 1 . PM EN REG P4V5 SO o so s REG P4V5_SO — PM EN REG P1VO5_SO_gyrmy s
506 m %Eﬁg%t=”<u: -
1/16W
10w s . . .
402 Cc8530 ¢ rail u;g TR E’%}ald Egl FNafPRE Fg/ using 4.5V
R8537 08537 0. 1ue
330 SM 201 19%
1 2 AN K X5R CERM 2
118w L o
Liow RB521ZS- 30
402
PM EN REG P4V5 SO D =
66 65 64 63 17 _=PP3V3 S5 PWRCTL
Use600
14 74LVCO8A
o4 63_PM EN SO 1R QFN R§1§K31 R%SK33
\ 3 PM EN FET P3V3 SO R 1 2 PM EY FET P3V3 SO grymy o3 53 50 [Ty—EM PGOOD FET FgV3 S0 1 2 Py EN REG P1V5 SO _yepmy, o
2
co[Tm>PM PO REG P1V0S S0 B 08 e 18w
7 [1s 402 402
1 C8531 1 C8533
0. 1UF 0. 1UF
10% 10%
= 2 B crn Res34 QB34 23X cer
0201 N 330 5 K[ A 0201
No bypass di ode added across 3.3V SO EN RC delay to nitigate — 1/51D/§w N —
possible glitching from PGOOD pul lup to 5V SO on 1.05V VR page - VE-DF RB521ZS- 30 =
conpeting with logic turn on tine. 402
PM PGOOD FET P3V3 SO R
Menory VTT Enabl e Level -Shifter
CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
66 _=PP1V2 S3 NEM VITPWRCTL =PP3V3 SO MEM VTTPWRCTL 66
1
1 o R8540 S —
C?;fb? £ Ve 100K TPS51916 | (1eak) = +/ - 1uA, SYNC%I ll\ﬁSTERtJlG MB 1 G SYNC DATE=08/ 27/ 2013
10% —T— i -
uss540 1/ 20w Vih(mn) = 1.8V
o ot 2 e K4 PM Regul at or Enabl es
o BTG NOVEET s |
s CPU MEMVTT PWR EN LSVDDQ 2lA [N 4 PM EN LDO S3 DDRVIT 5o 051- 1407 I D
m 12> o> d} Appl e Inc.
NCx—HNC NG NC ® A 0.0
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8 7

6

ALL SYS PWRGED, PCH PWRCK & SYS PWROK CGenerati on

66 65 64 63 17.=PP3V3 S5 PWRCTL

BYPASS=U8600: : 5MM

+ C8620
0. 1UF
20%

, iov
Cerv
02

=U8600
14| 74LVCOBA

Use600
14| 7ALVCO8BA

PCH

Power

Goods

To PCH

o4 a1 43 35 13 [Ty PM SLP S3 L 4 K N
R§30609(0 8 PM PGOOD ALL 9 & N R816K20
sofTy—PM PGOOD REG P1V5 SO 1 5(B o8 } 8  PM PCH SYS PWROK R h ) M PO SYS PURK g
178w 15 10 [g o8 e
s s BB i
0
R8601 - 202 |,
1M
PM P REG P1V: R 1 2
GOOD REG P1V5_ SO \ R8621 M PCH PYRCK o o
1/51/§w 1 0 2 MAKE_BASE=TRUE
o wibw PM PCH APWROK
- e 13
Mios" oD
'R8624
10K
5%
1/16W
ME- L
2402

4317 3 ALL _SYS PWRGD
< MAKE_BASE=TRUE
To SMC, for 99ns del ay
ALL_SYS_PWRGD nust remain |ow for
Sms mininumafter all rails are valid

44 42 27 TRy SMC_DELAYED PVRGD

Rai | definitions
Platform Al processor non-Core and non-G aphics (5V, 3.3V, 1.5V, 1.05V for PCH TBT/ GPU)
Uncor e: 1.8V and 1.2V for DDR3

Not es on sequenci ng requirenents

Intel:

No hard specification on platformrails

SMC guarantees timing on PCH DPVROK and PWROK

VCC3_3 nmay power up before VCC, VCC nust ranp to 0.6V within 25ns of VCC3V3 ranping to 2.6V
VCC1_5 may power up before VCC, VCC nust ranp to 0.6V within 25ns of VCCLV5 ranping to 1.35V
VCC nmay power down before VCC3_3, VCC3_3 nust ranp down to 2.6V within 35ms

VCC may power down before VCC1_5, VCCl_5 nust ranp down to 1.35V within 35ns

ou N WN R

Resune Reset

Intel Doc# 29517 Maho Bay PDG, Section 22.13
Intel Doc# 29562 Panther Point EDS, Section 8.7 and 8.8
Not e:

The i Mac J70 design does not support
RSMRST# signals are shorted together

Deep Sx nodes so both DPWROK and

Requi renents:
Power on:
Asserted at |least 10 ns after all
Power off or loss of AC
Transition to 0.8V or less before VccSUS3_3 drops to 2.90 V
to allow PCH to switch suspend well to battery w thout excessive |oading

suspend well power is valid

Met hod:
The SMC guarantees proper assertion and de-assertion of RSVMRST# for
normal operation via PM DSW PWRGD.

RSMRST# is asserted when power good fromregulator is de-asserted in the
event AC is lost. Power good de-assertion should happen quickly enough
to neet Intel spec.

To SMC
os sTRy—FM Pi(ID REG PGV3 S5 — S5_PWRGD oo
66 65 64 63 17 =PP3V3 S5 PWRCTL
F sMe use600
rom 14| 74LVCO8A
44 a3[TTry—EM DSW PVRGD 12 N R8635 To PCH
}11 PMRSNRSTPO—ILRl/\/\/\I2 PM RSMRST PCH L oo 1 16
o5 oL[Tgy—PM PGOCD REG P3V3 S5 13 |g o8 2%
.7 15 Vios™
SYNC VASTER=J70 TONY SYNC DATE=10/10/ 201

TTILE

PM Power

Good

TG NOVEER g |
d} Appl e I nc. 051- 1407 | D
S A. 0.0
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8

6 5

4

& Rails

Al ways on: Keeps the

70 _PP3V3 &3

PCH RTC alive

— PP3V3 G3 RTC

VAKE_BASE=TRUE

=PPVRTC G3 PCH

G3H Rail s
70 _PP12V_ACDC — PP12V_G3H ACDC 6
MAKE_BASE=TRUE -
— =PP12V_G3H SNS R a7
70 _PP12V_G3H — PP12V_G3H SNS a7
MAKE_BASE=TRUE _
&_— =PP12V_G3H REG 3V42 G3H 56
— =PP12V G3H FET P12V S5 .
— =PP12V G3H FET P12V _SO .
70 _PP3V42 G3H — PP3v42 G3H REG s
MAKE_BASE=TRUE _
— =PP3V3_G3H BT a
= =PP3V3 G3H SMC 43 44 a9
— =PP3V3 G3H RTC D 17
— =PPVIN G3H SMCVREF a1
— =PP3V3 G3H SMC USBMUX -
— =PP3V3_G3H LPCPLUS s

Gr ound/ Conmon

D

S5 Rails
Enabl ed when system has AC and is in S5
.o _PP12V S5 — PP12V S5 FET s6
MAKE_BASE=TRUE —
— =PP12V S5 REG P3V3P5V_S5 61
— =PP12V S5 REG P1V2 S3 59
— =PPHV_SW TBTAPVRSW 28
— =PPHV_SW TBTBPWRSW 29
— =PP12V_S5 SNS a7
— =PP12V S5 PWRCTL 64
79 _PP5V_S5 — PP5V_S5 LDO 61
VAKE_BASE=TRUE T —
— =PP5V_S5 PWRCTL 61 63
70 _PP3V3 S5 — PP3V3 S5 REG 61
NVAKE_BASE=TRUE —
=PP3V3 S5 FET P3V3 S4 63
=PP3V3 S5 FET P3V3 SO 63
=PP3V3_S5_ PWRCTL 17 63
=PP3V3 S5 VRD 61
=PP3V3 S5 LED 3
=PP3V3 SUS PCH VCCSUS GPI O s 11
=PP3V3 S5 PCH VCCDSW 8 11
=PP3V3_SUS_PCH VCC SPI 8 11

=PP3V3 SUS PCH VCCSUS RTC 5 11
=PP3V3 SUS PCH VCCSUS ICC

=PP3V3 S5 ROM as
=PP3V3 S5 SENSE a7
=PP3V3_S5_SMC aa
=PP3V3 S4 TBTAPWRSW 20
=PP3V3 S4 TBTBPWRSW. 20
=PP3V3 SUS PCH GPI O 14
=PP3V3 S5 PCH GPI O 13 15
=PP3V3 S5 PCH JTAG 6
=PP3V3 S5 REG P1V8 S3 50
=PP3V3 S5 XDP 16

64 65

S4 Rails

Enabl ed when systemhas AC and is in run or sleep

o_PP5V_S4 PP5V_S4 REG

VAKE_BASE=TRUE
=PP5V_S4 REG P1V2 S3

P3

=PP5V_S4 FET_P5V_S0

=PP5V_S4 PWRCTL

=PP5V_S4 AUDI O

- —
——

— =PP5V S4 USB
——

— =PP5V _S4 FET P5V_HDD

|
3
5
0
i

79_PP3V3_S4
VAKE_BASE=TRUE

S3 Rails

Enabl ed when system i
79_PP3V3 ENET

LI QL EO L O L O L

REG P1V5 SO

s in run or sleep

PP3V3 ENET FET

VAKE_BASE=TRUE

77_PP1V8 S3

=PP3V3 ENET PHY

PP1V8 S3 REG

VAKE_BASE=TRUE

77_PP1V2 S3

=PP1V8 S3 DDR

=PP1V8 S3 CAMERA FET

=PP1V8_S3_PWRCTL

IIIII IIIII

=PP1V8 S3 REG P1V5 SO

PP1V2 S3 REG

VAKE_BASE=TRUE

77 _PP1V2 S3 DDR

=PP1V2 S3 SNS DDR R

PP1V2 S3 SNS DDR

26 27 28 29 64

21 22 23 24

VAKE_BASE=TRUE

77 _PPOV6_S3 DDRVIT
VAKE_BASE=TRUE

=PP1V2 S3 LDO DDRVIT

=PP1V2 DDR_NMEMVREF

=PP1V2 DDR_VDD2

=PP1V2 DDR_VDDCA

S3
S3
S3
S3

=PP1V2 DDR_VDDQ

=PP1V2 S3 MEM VITPWRCTL

=PPVMEM O SO CPU

=PP1V2 S3 CAMERA FET

IIIIIIIIIIIIIIIIIIIIIII et

21 22 23 24

21 22 23 24

21 22 23 24

PPOV6_S3 DDRVIT LDO

>4

=PPOV6_S3_DDRVIT_A

=PPOV6_S3 DDRVIT B

SO Rails

Enabl ed when systemis in run

79 _PP12V_S0O

PP12V SO _FET

VAKE_BASE=TRUE
=PP12V

S0

REG CPUWCC SO

79 _PP5V_SO

=PP12V SO REG P1V05 SO

=PP12V SO AUDI O SPKRAMP

=PP12V_S0_BKLT

=PP12V_S0_FAN

=PP12V_SO_LCD

PP5V_S0_FET

VAKE_BASE=TRUE

79 _PP5V. HDD.

=PP5V_S0_REG CPUCC SO

=PP5V_S0 REG P1V05_ SO

=PP5V_S0_LPCPLUS

=PP5V_S0 BKLT

=PP5V_S0_FET_P5V_HDD

=PP5V_SO CAMERA

=PP5V_SO PCH STRAP

I III IIIIIIII HIII I

=PP5V_S0 PWRCTL

PP5V_SO_HDD FET

NAKE_BASE=TRUE

=PP5V_S0_SATA

PP3V3_S0_FET

33

as

as

39

as

as

aa

62

12

a7

79 _PP3V3_S0 —
NAKE_BASE=TRUE — _

= =PP3V3 SO VRD
= =PP3V3 SO AUDI O
= =PP3V3 SO AUDI O DI G
= =PP3V3 SO AUDI O SPKRAMP
— =PP3V3_SO_DP
— =PP3V3 SO0 ENET
= =PP3V3 S0 _FAN
= =PP3V3 SO0 | NTDPMUX
— =PP3V3 SO LED
— =PP3V3_S0_LED SATA
= =PP3V3 S0 PCH
= =PP3V3 SO PCH VCC3 3 GPI O
= =PP3V3 SO PCH VCCTS
= =PP3V3 SO PCH VCCSDI O
— =PP3V3 S0 _CAMPVREN
— =PP3V3 SO SDCARD
= =PP3V3 SO SENSE
= =PP3V3 SO SMBUS
= =PP3V3 SO SMBUS SMC 0
= =PP3V3 SO SMBUS SMC 1
— =PP3V3 SO SMBUS SMC 2
= =PP3V3 SO SMBUS SMC 3
= =PP3V3 SO SMC
— =PP3Vv3 SO0 BKLT VDDI O
= =PP3V3 SO0 PCH GPI O
— =PP3V3_S0_CANERA
= =PP3V3 S0 ALS
= =PP3V3 SO MEM VTTPWRCTL
— =PP3V3 SO PWRCTL

79 _PP3V3 SO0 _SSD

PP3V3 SO SSD FET

NAKE_BASE=TRUE

70 _PPSSD_SO

=PPSSD SO _SNS R

PPSSD _SO_SNS

VAKE_BASE=TRUE

=PPSSD SO CONN

—

78

a7 a8

as

13 15 16 27

38

PP1V5 SO — PP1V5 SO REG .
MAKE_BASESTRUE =PP1V5 SO SENSE 33
— =PPIV5 SO PCH VCCTS s
=PP1V5 SO AUDI O DI G o
—  —PP1V5 SO_PCH VOCSUSHDA o1
PP1V05 SO — PP1V0O5 SO REG 60
MAKE_BASE=TRUE : =PP1V05 SO PCH VCC o
=PP1V05 SO PCH VOCASW .
PCH VOOOLK o
PCH VCOI O USB2 4 4
PCH VCCHSI O o

PCH VCCIO HSIO ¢

PCH PLLFILTERS _ 4,

SMC o
XDP. 16
CPU_VCCST 6815 16 17

57

PCH VCCPLL HSIO ;3

PPCPUVCC SO_CPU =

PPCPUVCC SO REG 58

VAKE_BASE=TRUE

=PPCPUVCC SO_CPU -

=PPVCC_S0_CPU

SYNC MASTER=J16 M.B |G

SYNC DATE=08/ 27/ 2013

o Power
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PCH M scel | aneous
TP _HDA SDI N1

TP _PCl E CLK100M CAMERAP

TP _PClE CLK100M CAMERAN

TP _PClE CLK100M FWP —

TP _PCIE CLK100M FWN

Unused Thunder bol t

TP TBT PCIE RESETO L —_—

NC HDA SDI N1
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC PCl E_CLK100M CAMERAP
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCl E_CLK100M CAMERAN
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCl E_CLK100M FWP
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCl E_CLK100M FWN
MAKE_BASE=TRUE  NO_TEST=TRUE

Al i ases

NC TBT PCIE RESETO L
VAKE_BASE=TRUE _ NO_TEST=TRUE

SYNC MASTER=J16 M.B |G

SYNC DATE=08/ 27/ 2013

TTTLE

Unused Signal Ali ases
BrRTRG, NOVEET s |
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7

J70 BOARD SPECI FI C PHYSI CAL AND SPACI NG CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAOPMAR | OEREPER

TOP,1SL2,1SL3,18SL4,1SL5,1SL6,1SL7, BOTTOM

NO_TYPE, BGA

Y 16.2

General Physical Rule Definitions
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DEFAULT * Y 0.1 MM =50_OHM SE 12.7 MM 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT ZUEFAULT
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM SE * Y 0.145 MM 0.076 MM =STANDARD =STANDARD =STANDARD
40_OHM SE TOP, BOTTOM Y 0.175 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM_SE * Y 0.092 MM 0.076 MM =STANDARD =STANDARD =STANDARD
50_OHM SE | TOP, BOTTOM Y 0.111 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
55_OHM SE | TOP, BOTTOM Y 0.090 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * Y 0.150 MM 0.076 MM =STANDARD 0.120 MV 0.1 MW
70_OHM DI FF TOP, BOTTOM Y 0.174 W 0.085 MM =STANDARD 0.120 wW 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
73_OHM DI FF * Y 0. 141 MM 0.076 MM =STANDARD 0.130 w 0.1 NN|‘
73_OHM DI FF TOP, BOTTOM Y 0.165 WM 0.085 MM =STANDARD 0.130 w 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * Y 0.120 mw™m 0.076 MM =STANDARD 0.140 WM 0.1 NN|‘
80_OHM DI FF TOP, BOTTOM Y 0. 140 mwm 0.085 MM =STANDARD 0.140 WM 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * Y 0.108 MM 0.076 MM =STANDARD 0.150 MV 0.1 MW
85_OHM DI FF TOP, BOTTOM Y 0.125 W™ 0.085 MM =STANDARD 0.150 w 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * Y 0.099 MM 0.076 MM =STANDARD 0.170 wW 0.1 MW
90_OHM DI FF TOP, BOTTOM Y 0.115 WM 0.085 MM =STANDARD 0.175 W 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP
100_OHM DI FF * Y 0.080 MM 0.076 MM =STANDARD 0.200 w 0.1 NM‘
100_OHM DI FF | TOP, BOTTOM Y 0.095 WM 0.085 MM =STANDARD 0.210 w 0.1 NN|‘

CGeneral Spacing Definitions
Def aul t
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT ’
DEFAULT * 0.1 M 2
STANDARD * =DEFAULT 2
Fi xed and Dielectric
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT ’
1: 1_SPACI NG * 0.1 Mv 2
1X_Dl ELECTRI C * 0.070 MM 2
BGA
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT ’
BGA_P1MM * =STANDARD 2
Power and Cormmon
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT ’
G\D * =STANDARD 2
GND_P2MM * =2: 1_SPACI NG 1000
PVWR_P2MM * =2: 1_SPACI NG 1100

BGA Area Constraints

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

*

BGA

BGA PIMM

Board Stack-up

Fi ni shed board thickness: 1.58 mm

Top

2

Si gnal
Prepreg
Pl ane
Prepreg
Si gnal
Prepreg
Pl ane
Core

Pl ane
Prepreg
Si gnal
Prepreg
Pl ane
Prepreg
Si gnal

1/3 QZ (CU PLATED)
0.070 WM

1/3 OZ (CU PLATED)
.070 MM

.5 az

. 435 WM

(074

. 152 MM

@z

. 435 WM

.5 az

.070 MM

1/3 QZ (CU PLATED)
0.070 WM

1/3 OZ (CU PLATED)

OO0 OrORrROOO
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DDR3

DDR3- speci fi ¢ Physical Rules
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#’{
DDR_40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
DDR_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
DDR_70D * 70_OHM DI FF  =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
DDR_73D * 73_OHM DI FF  =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF » :Iaz: 2“21 g' f If nf:f‘cgg#' 2827;"2'
DDR_COVP * Y 0.305 MM 0.105 MM =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’GA;:"
POVER_DDR_P4WM * Y 0.400 MM 0.100 MM 3.0 W =STANDARD =STANDARD
Physi cal Net Type to Rule Map DDR3 Power - speci fi ¢ Spacing Definitions
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
PONER_DDR * POWER_DDR_P4MM PONER_DDR * =2: 1_SPACI NG 2
DDR_CLK_PHY * DDR 70D
DDR_CTRL_PHY * DDR_40S
DDR_CND_PHY * DDR_40S
DDR_DQ_PHY * DDR_40S
DDR_DQS_PHY * DDR_70D
DDR_COVP_PHY * DDR_COMP

DDR3- speci fi c Spaci ng Definitions

Main Segnent M n Spacing Rules (mils) (HSWU'Y PDG, |ntel Doc# 502636)
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ Tabl e Trace Desi an I'so Desi an Cormment s
DDR_CLK_I SO * =5: 1_SPACI NG ? 6-14 4 (diff) 16 19. 69 CLK trace spacing controlled by =70_OHM DI FF.
DDR_CTRL_I SO * =3.5: 1_SPACI NG 2 | 614 7.5  7.87 12 13.78
DDR_CTRL2CTRL * =2: 1_SPACI NG 2
DDR_CMD_I SO * =3.5: 1_SPACI NG 2 | 614 7.5  7.87 12 13.78
DDR_CMD2CMD * =2: 1_SPACI NG 2
DDR_DATA_| SO * =4: 1_SPACI NG ? 6-14 7.5 7.87 16 11.81 DQ to other signals not in the sane bytel ane (but not ch)
DDR_STROBE_| SO * =3: 1_SPACI NG ? » 12 11.81 DQS to other signals of the same channel
DDR_DQ2DQ * =2: 1_SPACI NG 900 7.5 7.87 DQto DQin the sane bytel ane of the sane channel
DDR_DQ2DQs * =3: 1_SPACI NG ? » 12 11.81 DQ to DQS in the sane bytel ane of the same channel
DDR_BL2BL * =3: 1_SPACI NG ? » 16 11. 81 DQ or DQS in different bytel anes of the same channel
DDR_CH2CH * =6. 5: 1_SPACI NG 2 2 25. 59 DQ or DS in different channel's. |SO RULE NOT I N PDG
DDR_COWP_I SO * 0.381 W 2 - 25.59 DDR3 to any other signal not DDR3
Constraints
Cl ocks: CK[3:0], CK#[3:0] Data: DQS[7:0], DQS#[7:0], DJ 63:0]
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
DDR_CLK * * DDR CLK_I SO DDR_A_DQ BYTE* * * DDR_DATA_I SO
DDR_A_DQS* * * DDR_STRCBE_| SO
Control: CS#[3:0], CKE[3:0], ODT[3:0] _ DOR_B_DQ BYTE N N DDR_DATA 1 SO
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRUL»EﬁSEf» DDR B_DGS* . . DDR_STRGBE;i SO
DBR_CTR - - DBR CTRL_1 SO DDR_*_DQ BYTE* =SAME * DDR_DQ@DQ | See Note (3)
DDR_CTRL DDR_CTRL * DDR_CTRL2CTRL DOR_A_DQ BYTE" DOR_A_DOS* N DOR D@D | see Note (1)
Command: MA[ 15: 0], RAS#, CAS#, WE# BS[2: 0] PDR_A_DQ BYTE" | DOR A DQ BYTE® - DDR—BLZ:BF See Note (3)
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET POR_B_DQ BYTE" POR_B_DQs* - DDR_D@D@ . See Note (1)
DOR_ VD " " DOR OVD_ 150 DDR_B_DQ BYTE* | DDR_B_DQ BYTE* * DDR_BL2BL
DOR_CVD DOR_CVD " DOR_ VD2 DDR A _* DDR B_* * DDR_CH2CH See Note (2)
Note (1):

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

DDR_COVP

*

*

DDR_COMP_I SO

Deliberately set DQto DQS spacing to 3:1 to avoid addi ng

conplexity to contraints,
channel

one rule per

Note (2):
Intel

suggests 25 mil

even t

(0.65 mm)

and via to pad to two different

20 mA per trace with edge rates in the 100s of ps.
coupling nechanismis capacitive.
whi ch draw far
These rules are far
the spacing nust be applied to the net.

for power nets,

coupl i ng however).
To neet these rules,

Note (3):
I'n order
out over
the small

DDR_DQ@2DQ nust have a wei ght

hough it can be less. Only

is needed by trading off a little space.

spacing for via to channel,
channel s. DDR3 draws about

The main
A 0.65 nm spacing is used

nmore current (inductive

too conservative.

for the constraints DDR *_DQ BYTE* to =SAME to w n
DDR _{ A, B} _DQ BYTE* to DDR {A, B} _DQ BYTE*
intra-bytel ane spacing is used,
greater

so that
the spacing rule
t han DDR_BL2BL.

DDR3

El ectrical Contraint Set Physi cal Spaci ng

Channel A

D DDR A QKO DDR_Cl K_PHY DDR CLK MEM A CLK P<0>
D DDR A QKO DDR_Cl K_PHY DDR CLK MEM A CLK N<O>
DDR A QK1 DDR QL K_PHY DDR QLK MEM A_CLK P<1>
= DDR A QLK1 DDR_Cl K_PHY DDR CLK MEM A CLK N<1>
= DDR A_CSO DDR _CTRI_PHY DDR _CTRI MEM A CS L<0>
(s DDR A_CS1 DDR _CTRI_PHY DDR _CTRI MEM A CS L<1>
> DDR A_CDT DDR _CTRI_PHY DDR _CIR! MEM A ODT<0>
> DDR_A_CKEQ DDR_CD_PHY DDR_CD MEM A CKE<1..0>
[z DDR_A_CKE1 DDR_CD_PHY DDR_CVD MEM A CKE<3..2>
[y DDR A QMO DDR_CD_PHY DDR_CVD MEM A CAA<15. . 0>
[>—DoRA Qv DDR_CD_PHY DDR CND MEM A CAB<15..0>
[T DOR_A_DQ BYTEQ DDR_DQ PHY DDR_A_DQ BYTEQ MEM A DO<7. . 0>
[ DDR A_DQ BYTE1 DDR_DQ PHY DDR_A_DQ BYTE1 MEM A DQ<15. . 8>
> DDR _A_DQ BYTE2 DDR_DQ PHY DDR_A_DQ BYTE2 MEM A DQ<23..16>
(s DDR A_DQ BYTER DDR_DQ PHY DDR A _DQ BYTE3 MEM A DO<31..24>
DDR_A_DQ BYTE4 DDR_DQ PHY DDR_A_DQ BYTE4 MEM A_DQ<39. . 32>
> DDR _A_DQ BYTES DDR_DQ PHY DDR_A_DQ BYTES MEM A DQ<47. . 40>
= DDR _A_DQ BYTEG DDR_DQ PHY DDR_A_DQ BYTE6 MEM A DO<S5. . 48>
DDR_A_DQ BYTE. DDR_DQ _PHY DDR_A_DQ BYTE. MEM A _DQ<63. . 56>
DDR_A_DQSO DDR_DQS_PHY DDR_A_DQSO MEM A DOS P<0>
> DDR_A_DQSO DDR_DQS_PHY DDR _A_DQSO MEM A DQS N<O>
DDR_A_DQS1 DDR_DQS_PHY DDR_A_DQS1 MEM A DOS P<1>
DDR_A_DQS1 DDR_DQS_PHY DDR_A_DQS1 MEM A DOS N<1>
[y DDR _A_DQS2 DDR_DQS_PHY DDR A _DQS2 MEM A DOS P<2>
= DDR _A_DQS2 DDR_DQS_PHY DDR_A_DQS2 MEM A DOS N<2>
(e DDR A DQS3 DDR_DQS_PHY DDR A _DQS3 MEM A DOS P<3>
(e DDR A DQS3 DDR_DQS_PHY DDR A _DQS3 MEM A DQS N<3>
= DDR A DQSA DDR_DQS_PHY DDR A DQSA MEM A_DQS_P<4>
= DDR A DQSA DDR_DQS_PHY DDR A_DQSA MEM A DOS N<4>
> DDR A_DQSS DDR_DQS_PHY DDR A _DQSS5 MEM A DOS P<5>
= DDR A_DQSS DDR_DQS_PHY DDR A _DQSS5 MEM A DQS N<5>
[y DDR A_DOSE DDR_DQS_PHY DDR _A_DOSE MEM A DOS P<6>
= DDR A_DOSE DDR_DQS_PHY DDR A_DOSE MEM A DQS N<6>
DDR_A_DOS] DDR_DQS_PHY DDR_A_DOS] MEM A DOS P<7>
(e DDR_A_DOS] DDR_DQS_PHY DDR_A_DQS] MEM A DOS N<7>
Channel B

TIT DDR B _CLKO DDR_Cl K_PHY DDR_CL K MEM B CLK P<0>
D DDR B QKO DDR_Cl K_PHY DDR CLK MEM B CLK N<O>
{203 DR B O K1 DDR QI K_PHY DDR QLK MEM B CLK P<1>
= DR B O K1 DDR QI K_PHY DDR QLK MEM B CLK N<1>
= DDR B_CSO DDR_CTRI_PHY DDR_CIR! MEM B_CS L<0>
[ma13 DDR_B_CS1 DDR_CTRI_PHY DDR_CIR! MEM B CS L<1>
D DDR B_CDT DDR _CTRI_PHY DDR_CIR! MEM B ODT<0>
(S DDR B_CKEQ DDR_CD_PHY DDR_CND MEM B CKE<1..0>
= DDR B_CKE1 DDR_CD_PHY DDR_CVD MEM B CKE<3..2>
(5w, DDR B_COMO DDR_CD_PHY DDR_CVD MEM B CAA<15. . 0>
[Z»—DoR-B_Qv DDR_CD_PHY DDR CND MEM B CAB<15.. 0>
DDR_B_DQ BYTEQ DDR_DQ PHY. DDR B_DQ BYTEQ MEM B DO<7. . 0>
> DDR B_DQ BYTE1 DDR_DQ PHY DDR_B_DQ BYTEL MEM B DQ<15. . 8>
DDR B_DQ BYTE2 DDR_DQ PHY DDR B _DQ BYTE2 MEM B DQ<23. . 16>
= DDR B_DQ BYTER DDR_DQ PHY DDR B _DQ BYTE3 MEM B DO<31. . 24>
> DDR B_DQ BYTE4 DDR_DQ PHY DDR B _DQ BYTEA4 MEM B DO<39. . 32>
= DDR B _DQ BYTES DDR_DQ PHY. DDR B _DQ BYTES MEM B DQ<47. . 40>
> DDR B_DQ BYTEG DDR_DQ PHY DDR B _DQ BYTE6 MEM B DO<S5. . 48>
> DDR B_DQ BYTE: DDR_DQ PHY DDR_B_DQ BYTE MEM B DO<63. . 56>
[ ¥ DDR B_DQSO DDR_DQS_PHY DDR B_DOQSO MEM B DOS P<0>
(= DDR B_DQSO DDR_DQS_PHY DDR B_DQSO MEM B DQS N<O>
[zr DDR B_DOS1 DDR_DQS_PHY DDR_B_DQS1 MEM B DOS P<1>
T3 DDR B _DQS1 DDR DS, PHY DDR_B_DOS1 MEM B DOS N<1>
> DDR B_DQS2 DDR_DQS_PHY DDR_B_DQS2 MEM B DOS P<2>
(s DDR B_DQS2 DDR_DQS_PHY DDR_B_DQS2 MEM B DOS N<2>
= DDR B_DOS3 DDR_DQS_PHY DDR B _DQS3 MEM B DOS P<3>
= DDR B_DOS3 DDR_DQS_PHY DDR B _DQS3 MEM B DQS N<3>
(s ¥ DDR B_DQSA DDR_DQS_PHY DDR B _DQS4 MEM B DOS P<4>
[y DDR B_DQS4 DDR_DQS_PHY DDR B_DQS4 MEM B_DQS_N<4>
[z DDR B_DOSS DDR_DQS_PHY DDR B_DQSS5 MEM B DOS P<5>
= DDR B_DOSS DDR_DQS_PHY DDR B_DQSS5 MEM B DQS N<5>
DDR B_DOSE DDR_DQS_PHY DDR B_DOSE MEM B DOS P<6>
= DDR B_DOSE DDR_DQS_PHY DDR B_DOSE MEM B DQS N<6>
= DDR B_DOS) DDR_DQS_PHY DDR B_DOS) MEM B DOS P<7>
DDR B_DOS) DDR_DQS_PHY DDR B_DOS) MEM B DOS N<7>
SM cowpP

= DDR_COVP_PHY DDR_COVP. CPU SM RCOWP<O0. . 2>
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CPU ASYNCHRONQUS

El ectrical Contraint Set Physi cal Spaci ng

D CPU_ASYNC_PHY cpy NC. CPU PROCHOT L
D CPU_ASYNC_PHY cpy NC. CPU PROCHOT R L
=p—EBEa CPU_ASYNC_PHY Py NGNS CPU _PECI

D CPU_ASYNC_PHY cPy NGNS SMC PECI L

= CPU_ASYNC_PHY cpy NC CPU CATERR L
D CPU_ASYNC_PHY cpy NC. CPU_PWRGD

[ nstciS CPU_ASYNC_PHY CPLJ NC. PM THRMIRI P_L
= CPU_ASYNC_PHY cpy NC. CPU VCCST PWRGD
(508 CPU_ASYNC_PHY cpy NC XDP_CPU VCCST PWRGD
CPU_ASYNC_PHY CPLJ NC. PLT RESET L
= XDP_BPM | CPU_ASYNC,_PHY fo=11] NC. XDP_BPM L<1..0>

PCl Express
PCl e- speci fic Physical Rules
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
PCl E_85D * 85_OHM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_COHM DI FF =85_OHM DI FF
PCl E_90D * 90_OHM DI FF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =90_OHM DI FF
PCl E_COVP * Y 0.305 WM 0.105 MM =STANDARD =STANDARD =STANDARD
CPU_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
CLK_PCI E_PHY * POIE_90D PCle and DM Conpensation Rules (mls)
COWP_PCl E_PHY * PCl E_COVP ) Tabl e I mp Desi gn I so Desi gn Conmmrent s
CPU_ASYNC_PHY * CPU_5OS 4-5 50 50 15 15.75 PCle. |npedance inferred from Table 4-7.
4-7 50 50 8 15.75 DM . Nunbers based on Intel stack-up.

PCl e- speci fi c Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr
CLK_PCI E_I SO * =5: 1_SPACI NG 2
COVP_PCI E_I SO * =4: 1_SPACI NG 2
CPU_ASYNC_| SO * =3: 1_SPACI NG 2
CPU_MS_I SO | TOP, BOTTOM| =4.5:1_SPACI NG 2
CPU_MB_| SO * =3: 1_SPACI NG 2

Spaci ng Constraints

NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRULéiéE.r
CLK_PCI E * * CLK_PCIE_I SO
COMP_PCI E * * COVP_PCI E_I SO
CPU_ASYNC * * CPU_ASYNC_| SO
CPU_ASYNC_MB * * CPU MS_I SO

PEG M n Spacing Rules (mils) (Maho Bay PDG Intel
Section I mp Desi gn I so Desi gn Conmmrent s
4.2.1 80 80 16 15.75 PCl e Gen3.

Al'l ow | coser

spacing for

Doc# 473718)

same direction on stripline per

Ani |

13 15 16 18

PCl e (CPU)
El ectrical Contraint Set Physi cal Spaci ng
CPU OPI Conpensation
D COVP_PCl E_PHY. covP POl E CPU OPI RCOWP 6
CPU eDP Conpensation
Y CONP_PCI E_PHY CONP_PCLE MCP_EDP_RCOVP 5
D COVP_PCl E_PHY. CovP POl E CPU CFG RCOWP 6
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Physi cal Net Type to Rule Map

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

PCl E_PHY

*

PCI E_85D

PCl e- speci fi c Spacing Definitions

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG W G

PCl E_SAME_DI R

TOP, BOTTOM

=5X_DI ELECTRI C 2

PCl E_SAME_DI R

*

=3. 5X_DI ELECTRI C

PCIE_ALT_DIR

=5X_DI ELECTRI C 2

PCI E_I SO

=4: 1_SPACI NG 2

TBT x4 PClIE Spacing Constraints

PCl e (PCH)

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

PCIE_TBT_R2D | PCIE_TBT_R2D * PCI E_SAME_DI R

PCIE_TBT_D2R | PCIE_TBT_D2R * PCI E_SAME_DI R

PCIE_TBT_D2R | PCIE_TBT_R2D * PCIE_ALT DIR

PCI E_TBT_D2R * * PCIE_ISO

PCl E_TBT_R2D * * PCIE_ISO
PCH x1 PCIE Constraints

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRuLéiéE.f4

PCIE

*

* PCIE_ISO

14 26

14 26

14 26

14 26

El ectrical Contraint Set Physi cal Spaci ng

x4 Thunder bol t
[ PCIE_REE_CI K _CONN QK PCIE _PHY QK POE PCI E CLK100M TBT P
[mzs PCIE_REE_CI K _CONN QK PCIE_PHY QK POE PCl E CLK100M TBT N
PCILE_GEN?_R2D PClLE_PHY PCIE_TRT _R2D PCIE TBT R2D P<2..0>
= PCILE_GEN?_R2D PClLE_PHY PCIE TRT _R2D PCIE TBT R2D N<2..0>
[ ez PClLE_PHY PCIE_TRT _R2D PCIE TBT RD C P<2..0>
= PClLE_PHY PCIE_TRT _R2D PCIE TBT RD C N<2..0>
[mic PCLE_GEN?_R2D RVSD PClLE_PHY PCLE_TBT_R2D PCIE TBT R2D P<3>
PCLE_GEN?_R2D RVSD PClLE_PHY PCIE_TRT _R2D PCIE TBT R2D N<3>
/> PCIE_PHY PCLE_TRT_R2D PCIE TBT R2D C P<3>
> PClLE_PHY PCIE_TRT _R2D PCIE TBT R2D C N<3>
= PCILE_GEN? PR PClLE_PHY PCIE_TRT 2R PCI E TBT D2R P<0>
[z PCILE_GEN? PR PClLE_PHY PCIE_TRT 2R PCIE TBT D2R N<O>
PClLE_PHY PCIE_TRT 2R PCIE TBT D2R C P<0>

PCIE_PHY PCIE_TBT_[2R PCIE TBT D2R C N<O>

= PCLE_GEN? 2R RVSD PClLE_PHY PCIE_TRT 2R PCIE TBT D2R P<2..1>
[ e, PCLE_GEN? 2R RVSD PClLE_PHY PCIE_TRT 2R PCIE TBT D2R N<2..1>
= PClLE_PHY PCIE_TRT 2R PCIE TBT D2R C P<2..1>
[ S PClLE_PHY PCIE TRT 2R PCIE TBT D2R C N<2..1>
) PCIE_GEN? 2R PCIE_PHY PCIE_TBT_ PR PCIE TBT D2R P<3>
= PCILE_GEN? PR PClLE_PHY PCIE_TRT 2R PCIE TBT D2R N<3>
[y PCIE_PHY PCIE_TBT_[2R PCIE TBT D2R C P<3>
KL PClLE_PHY PCIE_TBT_2R PCIE TBT D2R C N<3>
x1 AirPort

= PCIE_GEN? _R2D CONN PClLE_PHY PCLE PCIE AP R2D P

(L PCLE_GEN? _R2D_CONN PCIE_PHY POE PCIE AP_R2D N

= PCIE_PHY POE PCIE AP R2D C P
= PCIE_PHY PO E PCIE AP R2D C N

L PCIE_GEN? _D2R_CONN PCIE_PHY PO E PCIE AP D2R P

= PCIE_GEN? _D2R_CONN PCIE_PHY POE PCIE AP D2R N

= PCIE_REE CIK QK PCIE_PHY QK POE PCl E CLK100M AP P
= PCIE_REE_CLK QK PCIE_PHY QK POE PCl E CLK100M AP N
x1 Caesar |V

= PCLE_GEN? _R2D PCIE_PHY POE PCI E ENET R2D P
PCLE_GEN?_R2D PCIE_PHY PO E PCIE ENET R2D N
> PCIE_PHY POE PCIE ENET R2D C P
= PCIE_PHY PO E PCIE ENET R2D C N
= PCLE_GEN? 2R PCIE_PHY POE PCl E ENET D2R P
> PCLE_GEN? 2R PCIE_PHY PO E PCIE ENET D2R N

S PCLE_PHY POE PCIE ENET D2R C P
= PCIE_PHY POE PCIE ENET D2R C N
= PCIE_REE_CLK QK PCIE_PHY QK POE PCl E CLK100M ENET P
[l PCIE_REE CIK QK PCIE_PHY QK POE PCl E CLK100M ENET N
x2 SSD

T PCIE_REF_CIK_CONN CLK_PCIE_PHY CK POE PCl E CLK100M SSD P
(v PCIE_REE_CI K _CONN QK PCIE_PHY QK POE PCI E CLK100M SSD N
PCH PClI E Conpensation

CONP_PCLE_PHY. CONP_PCLE PCH PClI E_RCOWP

™
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SATA
SATA-speci fic Physical Rules
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 NEQ(‘G&:"
SATA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SATA_85D * 85_OHM DI FF  =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF
SATA_90D * 90_OHM DI FF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI m7R¢E75Ef
SATA_PHY * SATA 85D
COWP_SATA_PHY . SATA_S0S _ SATA M n Spacing Rules (nmils) (Maho Bay PDG |ntel Doc# 473718)
SATA_PHY_90 . SATA 90D Section I mp Desi gn I so Desi gn Conmmrent s
15.2.1 90 95 20 23.62 SATA Gen2, SATA Gen3

SATA- speci fic Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
SATA_I SO * =6: 1_SPACI NG 2
COVP_SATA I SO * =4: 1_SPACI NG ?

Constraints

SATA Conpensation Rules (mils)

Tabl e I mp
15-3 50

I'so
15

Desi gn
50

Desi gn
15.75

Comment s

SATA Gen2,

SATA Gen3

SATA

El ectrical Contraint Set Physi cal Spaci ng
PCH SATA Port 0 (HDD)
(10 TA_R2D TA_PHY_90 T SATA HDD R2D P
(20’ TA_R2D TA_PHY_90 T SATA HDD R2D N
= TA_PHY_90 T SATA HDD R2D C P
[0 TA_PHY_90 T SATA HDD R2D C N
(20 TA_2R TA_PHY_90 T, SATA HDD D2R P
[ TA_2R TA_PHY_90 T, SATA HDD D2R N
D TA_PHY_90 T SATA HDD D2R C P
[xEpY TA_PHY_90 T SATA HDD D2R C N
PCH SATA Port 1 (SSD)
= T D_R2D TA_PHY T, PCIE SSD R2D P<0..1>
[ T, D_R2D TA_PHY T PClE SSD R2D N<O. . 1>
(s T D_R2D TA_PHY T SSD ReD C P<0..1>
D T D_R2D TA_PHY T SSD RD C N<OQ.. 1>
o T D 2R TA_PHY T PCIE SSD D2R P<0.. 1>
> T D 2R TA_PHY T, PCIE SSD D2R N<O.. 1>
PCH SATA Conpensation

CONP_SATA_PHY COVP_SAT, PCH SATA RCOWP

=

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
SATA * * SATA ISO
COVP_SATA * * COWP_SATA_| SO
XDP- speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
XDP_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE SET
XDP_PHY * XDP_55S
XDP- ifi in finition . .
spec ¢ Spacing De tions _ Deskt op Debug Design Guide (Intel Doc# 430883)
PAC LE_SET LAYER LI NE- TO LI NE SPA( ]
SPACI NG_RULE_S! © SPACI NG b Gm . Section I mp Desi gn I so Desi gn Conment s
XDP_I SO * =2: 1_SPACI NG ? 1.5 45-65 55 - 15. 75 Isolation is for JTAG cl ocks.
CLK_JTAG | SO . —4:1_SPACI NG e Al signals default are 50 Chm SE.
Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
XDP * * XDP_1SO
CLK_JTAG * * CLK_JTAG | SO

XDP

El ectrical Contraint Set Physi cal Spaci ng

CPU XDP

=D DP_BPM | DP_PHY (v'=] XDP_BPM L<7..2> 6 16
oD DP_CPU_CEG PD DP_PHY (v} CPU CFG<0> 6 16
YL DP_CPU CEGI_PD DP_PHY (vl CPU CFG<1> 6 16
[(5n) DP_CPU CEG DP_PHY (v} CPU CFG<2> 6 16
(e DP_CPU CEGR DP_PHY (vl CPU CFG<3> 6 16
T DP_CPU_CEG PD DP_PHY (v} CPU CFG<4> 6 16
(e DP_CPU_CEG DP_PHY (v} CPU CFG<7..5> 6 16
= DP_CPU_CEG PD DP_PHY (v} CPU CFG<10.. 8> 6 16
DP_CPU_CEG DP_PHY (v} CPU CFG<19..11> 6 16
s DP_CPU_TCK DP_PHY K ITAG XDP_CPU TCK 6 16
m DP_CPU_TNE DP_PHY P XDP_CPU TMS 6 16
D DP_PHY (v'=] XDP_CPU TDI 6 16
[ Dp_phy e XDP_CPU_TDO s 16
o DP_CPU TRST_| DP_PHY (v} XDP_CPU TRST L 6 16
PCH XDP

[n S DP_PHY A K ITAG XDP_PCH TCK 12 16
D DP_PHY DP. XDP_PCH TMS 12 16
D DP_PHY DP. XDP_PCH TDI 12 16
a3 DP_PHY DP. XDP_PCH TDO 12 16

SYNC MASTER=J 70 TONY SYNC DATE=10/23/ 2013
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PCH

PCH-speci fic Physical Rules

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

PCH_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

CLK_PCH_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

PCH- speci fi c Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
CLK_PCH_I SO * =4: 1_SPACI NG 2 CLK_PCH * * CLK_PCH | SO
COMP_PCH_I SO * =2: 1_SPACI NG 2 COVP_PCH * * COMP_PCH_1 SO

LPC
LPC- speci fic Physical Rules
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’@;:‘
LPC_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
LPC-speci fic Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
LPC_I SO * =1.5:1_SPACI NG 2 LPC * * LPC1SO
CLK_LPC_I SO * =2: 1_SPACI NG ? CLK_LPC * * CLK_LPC I SO

HDA
HDA- speci fi c Physical Rules
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’@;:"
HDA_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
HDA- speci fi ¢ Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
HDA_I SO * =2x_DI ELECTRI C 2 HDA * * HDA_1SO

LPC
El ectrical Contraint Set Physi cal Spaci ng
LPC
= LPC 55! LPC LPC AD<3..0>
[nciioS LPC 55! LPC LPC AD R<3..0>
= LPC 55! LPC LPC FRAME L
= LPC_55; LPC LPC FRAME R L
LPC d ocks
[ e QK 1PC 55 QK 1PC LPC CLK24M LPCPLUS
[mezce QK 1PC 55 QK 1PC LPC CLK24M LPCPLUS R
[ ez QK 1PC 55 QK 1PC LPC CLK24M SMC
QK 1PC 55 QK 1PC LPC CLK24M SMC R
PCH Cl ocks
El ectrical Contraint Set Physi cal Spaci ng
PCH Ref erence O ock
(15w CIK_XTAl XTAL PCH CLK24M XTALI N
T O K_XTAI XTAl PCH CLK24M XTALOUT
[isecS CIK_XTAl XTAL PCH CLK24M XTALOUT R
PCH RTC 32K
= ClK_XTAL XTAL PCH CLK32K RTCX1
[mezz: CIK_XTAl XTAL PCH CLK32K RTCX2
= CIK_XTAl XTAL PCH CLK32K RTCX2 R
SMC 32K
[ mezze K _PCH 55 QK PCH PM CLK32K SUSCLK R
o Cl K_PCH_55: CLK_PCH SMC CLK32K
25 MHz XTALS
El ectrical Contraint Set Physi cal Spaci ng
25M Reference Crystal
D ClK_XTAL XTAL TBT CLK25M I N
[ mezzo CIK_XTAl XTAL TBT CLK25M QUT
[eEn CIK_XTAl XTAL TBT CLK25M OUT R
EED O K_XTAL XTAL ENET XTAL IN
= ClK_XTAL XTAL ENET XTAL OUT
= CLK_XTAL XTAL ENET_XTAL_QUT R

Crystal
Crystal -specific Physical Rules
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
CLK_XTAL * =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
Crystal -specific Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
XTAL_I SO * =4X_DI ELECTRI C 2 XTAL * * XTAL_1SO

SPI

SPI - speci fic Physical Rules

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
SPI _50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPI - speci fic Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
SPI _I SO * =2: 1_SPACI NG 2 SPI * * SPI_ISO

a3 as

a3 as

HDA
El ectrical Contraint Set Physi cal Spaci ng
HDA
D —HaaK HDA_55: HDA HDA BIT CLK
= HDA_55: HDA HDA BIT CLK R
ED>—HRARST HDA_55: HDA HDA_RST L
[ HDA_55: HDA HDA RST R L
o —aar HDA_55! HDA HDA SDOUT
= HDA_55! HDA HDA SDOQUT R
CE>—HDA-sYe HDA_55: HDA HDA SYNC
= HDA_55: HDA HDA SYNC R
AN HDA_55: HDA HDA _SDI NO
[l HDA_55: HDA AUD SDI_R
SPDI F
D> HDA_55! HDA DP_| NT_SPDI F_AUDI O
D HDA_55: HDA SPDI F_OUT_JACK
= HDA_55! HDA CS4208 SPDIF I N
= HDA_55! HDA CS4208 SPDI F OQUT
SPI Bootrom
El ectrical Contraint Set Physi cal Spaci ng
SPI ROM
= Pl _50: Pl SPI_CLK R
= Pl _50. Pl SPI_CLK
= Pl _50. Pl SPI_ALT CLK
Pl _50. Pl SPI_SMC CLK
= Pl _50. Pl SPI_M.B CLK
= Pl _50 Pl SPI_CSO R L
= Pl _50. Pl SPI_CSO L
= Pl _50. Pl SPI_ALT CS L
= Pl _50. Pl SPI_SMC CS L
= PL_50: Pl SPIL_MB CS L
= PlL_50: Pl SPI_MOSI _R
= Pl _50 = SPI_MOSI
= Pl _50: Pl SPI_ALT MOSI
PlL_50. Pl SPI_SMC MOSI
o PlL_50. Pl SPI_M.B MOSI
= Pl _50. Pl SPI_M SO
[0 PlL_50: Bl SPI_ALT M SO
/> Pl _50. Pl SPI_SMC M SO
> Pl _50. Pl SPI_M.B M SO
= Pl _50. Pl SPI ROM USE M.B

SYNC MASTER=J /70 NI CK
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USB
USB- speci fi ¢ Physical Rules
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 NEO(’G&:"
USB_85D * 85_OHM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
USB_90D * 90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CALjeu;E?sEf
USB2_PHY * UsB 90D
USB3_PHY * USB_85D
USB- speci fic Spacing Definitions USB M n Spacing Rules (mils) (Maho Bay PDG Intel
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff Secti on | np Desi gn I'so Desi gn Cormment s
USB2_I SO * =3: 1_SPACI NG 2 12.2.1 90 90 12 11. 81 USB 2.0
USB2_I SO TOP, BOTTOM|  =3: 1_SPACI NG 2 13.3.1 85 85 20 21.65 USB 3.0
USB3_I SO * =5.5: 1_SPACI NG 2
USB3_I SO TOP, BOTTOM | =5.5: 1_SPACI NG 2

Constraints

Doc# 473718)

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
UsB2 * * USB2_I SO
USB3 * * USB3_1SO
Caesar |V (Ethernet/SD)
Cl V-speci fic Physical Rules
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’@;:"
ENET_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
ENET_100D * =100_OHM DI fF =100_OHM DI FF | =100_CHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF |
SD_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE SET
ENET_COWP_PHY * ENET_50S
ENET_DI FF_PHY * ENET_100D
SD_PHY * SD_50S
clV_sPI * SPI _55S
Cl V-specific Spacing Definitions Constraints
Et her net Et her net
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
ENET_DI FF_I SO * =6: 1_SPACI NG 2 ENET_DI FF * * ENET_DI FF_| SO
ENET_DI FF2DI FF * =3: 1_SPACI NG 2 ENET_DI FF ENET_DI FF * ENET_DI FF2DI FF
ENET_TRANS_| SO * 1.27 WM 2 ENET_TRANS * * ENET_TRANS_| SO
COWP_ENET_I SO * =4: 1_SPACI NG 2 COMP_ENET * * COVP_ENET_I SO
ENET_TRANS ENET_TRANS * ENET_DI FF2DI FF
SD SD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
SD_I SO * =3: 1_SPACI NG 2 sD * * sDiIso

Canera Processor’s SM A Interface Physical

Canera Processor-to-Canera Sensor

Rul es

I/F (SMA' MPI)

2 kV isolation

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

SM A_100D * =100_OHM DI fF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
SM A_DI FF_PHY * SM A 100D

Canera Processor’s SM A Interface Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE73E.T
SM A_DI FF_I SO * =6: 1_SPACI NG 2 SM A_DI FF * * SM A_DI FF_I SO
SM A_DI FF2DI FF * =3: 1_SPACI NG 2 SM A_DI FF SM A_DI FF * SM A_DI FF2DI FF

USB 3.0 and USB 2.0 Tri xi es Mixing
El ectrical Contraint Set Physi cal Spaci ng
External Port A (J4600)
[er ¥ USB3_RX_CONN USR3_PHY USR3. USB3 EXTA D2R P 14
USB3_RX_CONN USB3_PHY USB3 USB3 EXTA D2R N 14
USR3_PHY USR3. USB3_EXTA D2R F_P a1
USB3_PHY USB3 USB3 EXTA D2R F N a
USR3_TX_CONN_RVSD USR3_PHY USR3. USB3 EXTA R2D P a1
USR3_TX_CONN_RVSD USR3_PHY USR3. USB3 EXTA R2D N a1
USB3_PHY USR3 USB3 EXTA R2D F P a1
USB3_PHY USB3 USB3 EXTA R2D F N m
USB3_PHY USB3 USB3 EXTA R2D CF P 14
USB3_PHY USB3 USB3 EXTA R2D CF N 14
USB2_MUXED MO1Q CONN USB2 _PHY USR2 USB EXTA 0 P 14
USB2_MIXED MOIQ CONN USB2_PHY. USB2 USB EXTA O N 14
USR2_PHY USR2 USB2_EXTA MUXED P a1
USB2_PHY USR2 USB2 EXTA MUXED N a1
USR2_PHY USE2 UsSB2 EXTA P a1
USB2_PHY USB2 USB2 EXTA N a1
External Port B (J4610)
rH USR3_RX_CONN USB3_PHY USR3 USB3 EXTB D2R P 14
[re USB3_RX_CONN USR3_PHY USR3. USB3 EXTB D2R N 14
7 USB3_PHY USB3 USB3 EXTB D2R F P a1
= USB3_PHY USB3 USB3 EXTB D2R F N a
[x8 USR3_TX_CONN_RVSD USR3_PHY USR3. USB3 EXTB R2D P a1
> USR3_TX_CONN_RVSD USR3_PHY USR3. USB3 EXTB R2D N a1
USR3_PHY USR3. USB3_EXTB R2D F P a1
= USB3_PHY USB3 USB3 EXTB R2D F N m
{03 USB3_PHY USB3 USB3 EXTB R2D CF P 14
USB3_PHY USB3 USB3 EXTB R2D CF N 14
USB2_CONN USB2_PHY USR2 USB EXTB 1 P 14
(s USB2_CONN USB2_PHY USB2 USB EXTB 1 N 14
(e USB2_PHY USR2 UsSB2 EXTB P "
= USB2_PHY USB2 UsSB2 EXTB N a1
External Port C (J4700)
> USB3_RX_CONN USR3_PHY USR3. USB3 EXTC D2R P 14
USB3_RX_CONN USB3_PHY USB3 USB3 EXTC D2R N 14
= USB3_PHY USB3 USB3 EXTC D2R F P a2
USB3_PHY USB3 USB3 EXTC D2R F N a2
XS USB3_TX_CONN USR3_PHY USA3 USB3_EXTC R2D P a2
= USB3_TX_CONN USR3_PHY USR3. USB3 EXTC R2D N 42
= USR3_PHY USR3. USB3 EXTC R2D F P 42
I USB3_PHY USA3 USB3_EXTC R2D F N a2
= USB3_PHY USB3 USB3 EXTC R2D CF P 14
= USR3_PHY USR3. USB3 EXTC R2D CF N 14
USB2_CONN USB2_PHY USR2 USB EXTC 2 P 14
USB2_CONN USB2_PHY USB2 USB EXTC 2 N 14
= USB2_PHY USR2 UsB2 EXTC P 42
USB2_PHY USB2 USB2 EXTC N a2
External Port D (J4710)
USB3_RX_CONN_RVSD USB3_PHY USR3. USB3_EXTD D2R P 14
(oY USB3_RX_CONN_RVSD USB3_PHY USB3 USB3 EXTD D2R N 14
= USR3_PHY USR3. USB3 EXTD D2R F P 42
USB3_PHY USB3 USB3 EXTD D2R F N a2
[0S USB3_TX_CONN USR3_PHY USR3. USB3 EXTD R2D P 42
= USB3_TX_CONN USR3_PHY USR3. USB3 EXTD R2D N 42
USB3_PHY USB3 USB3 EXTD R2D F P 42
USB3_PHY USB3 USB3 EXTD R2D F N 42
= USB3_PHY USB3 USB3 EXTD R2D CF P 14
USB3_PHY USB3 USB3_EXTD R2D CF_N 14
USBE2_CONN USB2_PHY USR2 USB EXTD 3_P 14
= USB2_CONN USB2_PHY USR2 USB EXTD 3 N 14
= USB2_PHY USB2 USB2 _EXTD P a2
= USB2_PHY USB2 USB2 EXTD N a2
Canera (J3510)
[erzY USB2_COMN | NT USB2_PHY USR2 USB CAMERA P 14
> USB2_CONN | NT USB2_PHY USR2 USB_CAMERA N 14
PCH USB Conpensation
PCH_55: COWP_PCH PCH USB RBI AS 14

=

a1

a1

RVH Love
El ectrical Contraint Set Physi cal Spaci n
9
= USB2_MIXED BT USB2_PHY USBE2. USB BT P 14 31
[0S USB2_MIXED BT USB2_PHY USB2. UsB BT N 14 31
{058 USB2_MIXED BT USB2_PHY. USB2 USB BT MJX P 31
c» USB2_MIXED BT USB2_PHY. USB2 USB BT MUX N 31
Et tu Brute?
El ectrical Contraint Set Physi cal Spaci n
9
Et her net
(232 ENET_MDI ENFT_DI EE_PHY ENFT_DI EE ENETCONN MDI _P<3. . 0> 34 35
ENET_MDI ENFT_DI EE_PHY ENFT_DI EE ENETCONN MDI _N<3. . 0> 34 35
[ ENET_DI EE_PHY ENET_TRANS ENETCONN MDI T P<3..0> 35
=D ENET_DI EE_PHY ENET_TRANS ENETCONN MDI T N<3..0> 35
[53 ENET_TRANS ENETCONN_MCTO 35
= ENET_TRANS ENETCONN MCT1 35
= ENET_TRANS ENETCONN_MCT2 35
ENET_TRAN: ENETCOWN_MCT3 3
= ENET_TRANS ENETCONN _MCT BS 3s
e ENET_COVP_PHY COVP_ENET ENET _RDAC 3a
SD
(33 D_DAT, D_PHY D ENET_CR DATA<7..0> 34
= D_PHY D SDCONN_DATA<7. . 0> 34 36
D_CVD D_PHY D ENET_SD _CMD 24
D_PHY D SDCONN_CMVD 34 36
D K D_PHY D ENET SD CLK 34
D_PHY D SDCONN_CLK 34 36
D_PHY D SDCONN _CLK R 36
o Py n ENET_MEDI A_SENSE 15 34
D pLy D ENET_SD DETECT L 31 36
avVv spPl
(o] Pl Pl ENET SCLK 34
= v spl = ENET_M SO 3a
a Pl Pl ENET _MOSI 34
oz v spl - ENET CS L 34
Canera Processor-Canera Sensor |/F
El ectrical Contraint Set Physi cal Spaci n
9
[0S M A_DP M A_DI EE_PHY M A_DI EE SM A DATA P a7
> M A_DP M A_DI EE_PHY M A_DI EE SM A DATA N a7
(=0 M A_DP M A DI EE_PHY M A DI EE SMA CLK P 37
(a8 M A_DP M A_DI EE_PHY M A_DIEE SMA CLK N a7
[ o Pl _50. Pl CAM SE_CLK a7 re—
D PlL_50. Pl CAM SF _CLK R 37
(a8 PlL_50. Pl CAM SF DI N a7
D Pl _50: Pl CAM SE_DIN R a7
(1358 Pl _50: Pl CAM SF_CS L a7
CD PlL_50. Pl CAM SF WP L 37
> PlL_50: Bl CAM SF_DOU a7
D Pl_50: Pl CAM SF_DOUT R 37
D B PHY B | 2C_CAMSENSOR SDA a7
= B pLy B 1 2C CAMBENSOR SCL a7
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rrent/ Vol n
SMBUS Current/ Vol tage Sense sve
SMBus- speci fic Physical Rules El ectrical Contraint Set Physi cal Spaci
P Y — ectrica ntran ystea pactng Electrical Contraint Set Physi cal Spaci ng
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP Comon M
— GND_SMC_AVSS
SMB_55S * =55_OHM_SE =55_OHM_SE =55_OHM _SE =55_OHM_SE =STANDARD =STANDARD o ENSE a3 s ar [ QLK XTAL XTAL SMC XTAL 43 aa
ClK_XTA XTAL SMC EXTAL 43 a4
12V S5 (System Total) =
. SMC LRESET L
Physical Net Type to Rule Map [ S LREENT NS_DI FE_PHY ENSE SNS P12VG3H P . [T NOGEN MCCIR 043
- — [1nS MC_GEN NC_CTRL SMC RUNTI ME SCI_ L 13 43
[ NS_CURRENT NS_DI FE_PHY. ENSE SNS _P12VG3H N a7
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET .- | SNS P12VG3H R = MG GEN MG, CTRI SMC WAKE SCI_L 15 43
— o “ MC_GEN NC_CTRL SMC FAN 0 CTL 43 a9 D
SMVB_PHY * SMB_55S /D ENSE | SNS P12VG3H a4 a7 = NG GEN MC_CTRI SMC FAN 0 TACH
= 'SNS _P12VG3H = 43 a9
FNSE V. aa a7
SMBus- speci fi c Spacing Definitions Constraints Ssb
— — ('8 NS CURRENT NS_DI FE_PHY ENSE. SNS SSD P a7
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET P NS, CLURRENT. NS D) EE PHY ENSE SNS_SSD N .
SMB_I SO - =2x_DI ELECTRI C 2 SMVB * * SMB_ISO [lEin ENSE L SNS SSDSO R a7 SMVB
— Fnee | SNS SSDS0 g us
= ENSE VSNS P3V3 SSD a4 a7
El ectrical Contraint Set Physi cal Spaci ng
VDDQ S3 ( DDR)
SMC
SenSOI’ [iccnS NS CURRENT NS_DI FE_PHY ENSE SNS P1V2 S3 DDR P a7
A : = NS CURRENT NS_DI FE_PHY ENSE SNS P1V2 S3 DDR N a7 o VE_PHY MB SMBUS SMC O SO _SCL 43 a6
Sensor - speci fi ¢ Physical Rules > —— | SNS P1V2 S3 DDR R - [ NE_PHY \E SMBUS SMC 0 _SO_SDA 43 a6
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 [z 2 ENSE ISNS P1V2 S3 DDR 44 47 [Esn? MB_PHY NE SMBUS SMC 1 SO SCL 43 a6 —_—
— [ S ENSE VSNS_P1V2_S3_DDR a4 a7 AR DLY A SMBUS SMC 1 SO SDA 43 a5
[z
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.085 Mv =
— CPU Core B PHY N SMBUS SMC 2 SO SCL
= ENSE CPUVR | MON a7 57 = SMBUS SMC 2 SO SDA e
Physi cal Net Type to Rule Map = ENSE | SNS_CPUVCC a7 D MY NE a3 a0
— s ENSE VSNS CPUVCC a4 a7 - MB_PHY M SMBUS SMC 3 SCL 43 16
NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CAL_RULE_SET
- — > VB_PHY NE SMBUS SMC 3 SDA 43 46
* .
SNS_DI FF_PHY 1:1_DI FFPAI R [maen B PHY B SMBUS SMC 5 G3H SCL 43 44
[z VE_PHY M. SMBUS SMC 5 G3H SDA 43 a4
Sensor - speci fic Spacing Definitions Constraints
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG ve e NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
SENSE_I SO * =1.5: 1_SPACI NG 2 SENSE * * SENSE_I SO peH C
SENSE POVER * PWR_P2MM [lrin? TRT_1 2C_55 AT 2C SMBUS PCH CLK 1440
SENSE ) N @D P2 > IBT_12C 55 IBT_12C SMBUS _PCH DATA 14 46
— > \E_ry \e SM._PCH 0_QLK 14 46
D NB_PHY M. SM._PCH 0 DATA 14 a6
SMC Generic Control Line Spacing Definitions Constraints
— — Di spl T
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET splay Ton
(108 B PHY B SMB _DP_TCON SCL
SMC_I SO * =1: 1_SPACI NG ? SMC_CTRL * * SMC_I SO = NB_PHY M. SMB _DP TCON SDA
Tenper ature Sense
—
El ectrical Contraint Set Physi cal Spaci ng
SMC Generic Control Line Physical Rules EMC1414-1 ( Producti on)
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D> NS_TENP NS DI EE_PHY ENSE SNS T1 1 P P
— SNS T1 1 N
SMC_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD CD—ShS1ae NSO B PHY ENSE -
(150 NS_TENP NS_DI FE_PHY ENSE. SNS T1 3 P a8
Physi cal Net Type to Rule Map [Hon Y NS_TEND NS_DI EE_PHY ENSE SNS T1 3 N "
— >SS IEe NS_DI EE_PHY ENSE SNS ACDC P 15 5
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
— [ NS_TENP NS_DI FE_PHY ENSE. SNS ACDC N a8 56
*
SMC_GEN SMC_50S (e NS_DI FE_PHY ENSE SNS T1 2 P a8
(x2S NS DI FE_PHY ENSE SNS T1 2 N a8 B
TMP423 ( Devel opnent)
D NS_TENP NS_DI FE_PHY ENSE. SNS T2 1 P a8
[rn NS_TENP NS DI EE_PHY ENSE SNS T2 1 N 48
= NS_TENP NS_DI EE_PHY ENSE SNS T2 2 P 48
[in NS_TENP NS_DI FE_PHY ENSE. SNS T2 2 N a8
m NS_TENP NS_DI FE_PHY ENSE. SNS T2 3 P a8
(s NS_TENP NS_DI FE_PHY ENSE. SNS T2 3 N a8
HDD Cut - of - Band
ENSE HDD OOB1 D2R L 33 =
W23 ENSE HDD OOB1 D2R F L a3
ENSE HDD OOB1 D2R R L 33
D ENSE SMC _OOB1 D2R L 33 43
= ENSE SMC OOB1 R2D L 33 43
[, ENSE SMC OOB1 R2D R L 33
SSD Qut - of - Band
[us ENSE SMC _O0B2 R2D L 32 44
™ ENSE SMC_O0B2 D2R L 32 44
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DC- DC
Power - speci fic Physical Rules
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’GA#’{
GND_P3MM * Y 0.300 MM 0.150 MM 12.7 WM =STANDARD =STANDARD
GND_P5MM * Y 0.500 MM 0.150 MM 12.7 WM =STANDARD =STANDARD
POWER_50S * =50_OHM _SE =50_OHM _SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
PONER_P3MM * Y 0.300 MM 0.150 MM 12.7 MM =STANDARD =STANDARD
PONER_P6MV * Y 0.600 MM 0.150 MM 12.7 MM =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI O‘-\L7RLL>E7$ET4 NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI O‘-\L7RLL>E7$I‘:_'T4
G\D * GND_P5MM VR_DI DT_PHY * POVWER_P6MM
G\D BGA GND_P3MM VR_DI DT_PHY BGA STANDARD
PONER * POAER_P6MM
PONER BGA POAER_P3MM
VR_CTL_PHY * POWER_P3MM
VR_CTL_PHY BGA STANDARD
VR_VI D_PHY * POVER_50S

Power - speci fic Spacing Definitions

Constraints

Power and Cormmon Power and Conmon
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
PONER_| SO * =STANDARD 2 PONER * * POVER_| SO
GND_I SO * =STANDARD 2 G\D * * G\D_ISO
DC- DC Baddi es DC- DC Baddi es
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
SWNODE_| SO * =8: 1_SPACI NG 1000 VR_SW TCH * * SWNODE_| SO
SWNCDE_SW2SwW * =1: 1_SPACI NG 2 VR_SW TCH * BGA BGA PIMM
SWNCDE_SW2PVR * =2: 1_SPACI NG 2 VR_SW TCH VR_SW TCH * SWNCDE_SW2SW
SWNODE_SW2GND * =2: 1_SPACI NG 2 VR_SW TCH PONER * SWKODE_SV2PVR|
VR_SW TCH G\D * SWNCDE_SV2GND'
DC- DC Contr ol DC- DC Contr ol
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
VR_CTL_I SO * =3: 1_SPACI NG 2 VR_CTL * *
VR_VI D_I SO * =4X_DI ELECTRI C 2 VR_VI D * *
VvDDQ (1.2V)/VTT (0.6V) S3
Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
PONER PONER 5 PP5V_REG P1V2 V5IN 59 77
Local Ground
(zeY aND aND Q AGND P1V2 S3 59 77
VDDQ S3
(e VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE P1V2 S3 59
(2o VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE P1V2 S3 L 59
I VR_DI DT_PHY R_SW TCH 1 TRUE. REG BOOT_P1V2_S3 59
[snY VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT _P1V2 S3 RC 59
] VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P1V2 S3 59
= VR_DI DT_PHY. R_SW TCH 1 IRUE REG UGATE P1V2 S3 R
= VR_DI DT_PHY. R_SW TCH 1 IRUE REG LGATE P1V2S3
(150 VR DI DT_PHY. R_SW TCH 1 TRUE REG SNUBBER P1V2 S3 59
= VR_CTI _PHY R_CTI REG P1V2_S3_VDDOSNS 59
= VR_CTI _PHY R_CTI REG P1V2_S3_VREF 59
(1m0 VR _CTI _PHY R_CTI REG P1V2 S3 REFI N 59
D VR_CTI _PHY R_CTI REG P1V2 S3 MODE 50
= VR_CTI _PHY. R_CTI REG P1V2 S3 TRI P 50
= VR _CTI_PHY R_CTI LDO DDRVTTSO SNS 59
TeT VR_CTI_PHY R_CTI REG P1V2 S3 VITREF 59
CQut put Bus
[z PONER PONER 1 PP1V2 S3 66
> POWFR_DDR POWFR_DDR Q6 PPOV6 _S3 DDRV 66
Sensed
[z PONER PONER 1 PP1V2 S3 DDR 66

PCH 1. 05V SO
El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
[ PONER. PONER 5 REG VCC U7400 60
[ PONER. PONER 5 REG PVCC U7400 60
Local Ground
(xS a\ND aND Q AGND P1V05S0 60
1. 05V SO
[ VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE P1V05S0 60
[ VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE P1V0O5S0 L 60
[ VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT _P1V05S0 60
[ VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT P1V05S0 _RC 60
(xS VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P1V05S0 60
(e VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P1V05S0 R 60
[Ern VR_DI DT_PHY R_SW TCH 1 TRUE REG LGATE_P1V05S0 60
[mra’ VR DI DT_PHY. R_SW TCH 1 TRUE REG SNUBBER P1V05S0 60
[msw VR _CTI _PHY R_CTI REG P1V05S0_ OCSET 60
[mzeY VR _CTI_PHY R_CTI REG P1V05S0 VO 60
[ NS CURRENT NS_DI FE_PHY ENSE REG P1V05S0_PHASE SNS P 60
[0 NS _CURRENT NS DI FE_PHY ENSE REG P1V0O5S0 PHASE SNS M 60
= ENSE REG P1V05S0 FB 0
(e ENSE REG P1V05S0_RTN 60
= VR_CTI_PHY R_CTI REG P1V0O5S0 SREF 60
= VR_CTI _PHY R_CTI REG P1V05S0_FSEL 60
CQut put Bus
> PONER PONER 105 PP1V05_ SO 66

1.8V S3

Physi cal Spaci ng Vol t age DI DT NO_TEST

I nput Bus
ED—BoR PONER 5 PP5V_REG P1V2 V5IN 50 77
Local Ground
(e G\ND G\ND Q AGND P1V2 S3 59 77
Switch
= VR DI DT_PHY. R_SW TCH TRUE REG SW P1Vv8 S3 59
[mien VR DI DT_PHY. R_SW TCH TRUE REG FB P1Vv8 S3 59
CQut put Bus
[n:nS PONR PONR 1.8 PP1V8 S3 REG R 59
[x:z0 PONER. PONER 1.8 PP1V8 S3 66
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8

4

CPU VCC Phases

Electrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST

9
I nput Bus
PONER PONER 1 PP12V SO0 REG CPUVCC VI N
[y PONER PONER 5 PP5V_SO REG CPUVCC VDD
Local Ground
G\ND G\ND Q AGND CPU
Phase 1
= VR _CTI_PHY R _CTL REG PWM CPUVCC 1
= VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE CPUVCC 1
EEE VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT CPUVCC 1
=D VR DI DT_PHY. R_SW TCH 1 TIRUE REG BOOT CPUVCC 1 RC
[z, 3 VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE CPWCC 1
= VR DI DT_PHY. R_SW TCH 1 TRUE REG LGATE CPWCC 1
= VR DI DT_PHY. R_SW TCH 1 TRUE REG SNUBBER CPUVCC 1
= PONER PONER 1.8 PPCPUVCC SO SENSE 1
= L SNS_CPU_CORE NS_Di EE_PHY ENSE REG CPUVCC | SNS1 M
L SNS_CPU_CORE NS_Di EE_PHY ENSE REG CPUVCC | SNS1 P
[ 2203 ENSE REG CPUVCC | SEN1
e ENSE REG CPUVCC | SUMN
= ENSE REG CPUVCC | SUVP
Phase 2
[ VR _CTI _PHY R_CTL REG PWM CPWCC 2
= VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE CPUWCC 2
[ VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT CPUVCC 2
s VR DI DT_PHY. R_SW TCH 1 TIRUE REG BOOT CPUVCC 2 RC
= VR DI DT_PHY R_SW TCH 1 TRUE REG UGATE CPWCC 2
= VR DI DT_PHY. R_SW TCH 1 TRUE REG LGATE CPWCC 2
(s VR DI DT_PHY. R_SW TCH 1 TRUE REG SNUBBER CPUVCC 2
(s PONER PONER 1.8 PPCPUVCC SO SENSE 2
[msrY L SNS_CPU_CORE NS_Di EE_PHY ENSE REG CPUVCC | SNS2 M
(EE LSNS_CPlJ_CORE NS_DI FE_PHY ENSE REG CPUVCC | SNS2 P
[T ENSE REG CPUVCC | SEN2

CPU VCC Controller

El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST

| SL95826HRZ

[10D VR _CTI _PHY R_CTI REG CPUVCC FCCM
= VR _CTI_PHY R_CTL REG CPUVCC DRSEL
VR_CTI_PHY R_CII REG _CPUVCC COVP
= VR _CTI_PHY R_CTL REG CPUVCC COVP_RC
= VR _CTI_PHY R _CTL REG CPUVCC FB

[ VR _CTI_PHY R_CTL REG CPUWCC FB RC
= VR _CTI_PHY R_CTL REG CPUVCC FB2

o NS_CPU_CORE NS_DI FE_PHY ENSE CPU_VCCSENSE P
> NS_CPU_CORE NS_Di EE_PHY ENSE CPU VCCSENSE N
= ENSE CPU VCCSENSE P R
B ENSE. CPU VCCSENSE P RC
D ENSE REG CPUVCC | SUMN RC
o ENSE REG CPUVCC | SUMN R
o ENSE REG CPUVCC RTN
o9 VR _CTI_PHY R_CTL REG CPUVCC NTC
= VR _CTI_PHY R_CTL REG CPUWCC NTC R
B VR_CTI _PHY R_CTI REG CPUWCC SLOPE
= VR _CTI_PHY R_CTL REG CPUCC PROGL
VR _CTI_PHY R_CTL REG CPUWCC PROG2
= VR _CTI_PHY R_CTL REG CPUWCC PROG3
> CPU_VIDSCIK VR VI D PHY R \VID CPU VI DSCLK

= VR VI D _PHY R \ID CPU VI DSCLK R

CPU_VI DAL ERT | VR VI D PHY R \VID CPU VI DALERT L
= VR VI D _PHY R \ID CPU VI DALERT R L
> CPU_VI DSQUT VR VI D PHY R \VID CPU VI DSOQUT

VR VI D _PHY R \ID CPU VI DSQUT R

CQut put Bus

= PONER PONER 1.8 PPCPUVCC SO_CPU
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12v
Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
= POVER POVER 1 PP12V_ACDC
FET Swi tched
> POVER POVER 1 PP12V_S5
> POVER POVER 1 PP12V_SO
Sensed
PONER POWER 1 PP12V_G3H
3. 42V G3H
Physi cal Spaci ng Vol t age DI DT NO_TEST
3.42V G3H
C>—BER R_SW TCH 1 TRUE P3V42G3H BOOST
[D>—EoER R_SW TCH 1 TRUE P3V42G3H SW
[ VRCIL_PHY R_CTL P3V42G3H FB
[ VRCIL_PHY R_CTL P3V42G3H SHDN L
[ VB CIL_PHY R _CTL P3V42G3H SHDN R L
CQut put Bus
> POVER POVER 425 PP3Vv42 G3H
POVER POVER 425 PP3V42 G3H REG R
3.3v &3
Physi cal Spaci ng Vol t age DI DT NO_TEST
D—EoR PONER PP3V3 &
3.3V S5/5V $4
Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
= PONER PONER 1 REG VI N U7600
= PONER PONER 5 REG VCC1 U7600
= PONER PONER 5 REG VCC2 U7600
3.3V S5
= VR DI DT_PHY. R_SW TCH 1 TIRUE REG PHASE P3V3S5
= VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT P3V3S5
= VR DI DT_PHY. R_SW TCH 1 TIRUE REG BOOT P3V3S5 RC
D VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P3V3S5
= VR_DI DT_PHY. R_SW TCH 1 TRUE REG LGATE P3V3S5
= VR DI DT_PHY. R_SW TCH 1 TIRUE REG SNUBBER P3V3S5
[T \R-CIL_PHY R _CTL REG P3V3S5 | SEN
[Z>——\R-CIL_PHY R _CTL REG P3V3S5 OCSET
[D—\BCIL_pHY R _CTL REG P3V3S5 FSET
> \R-CIL_PHY R _CTL REG P3V3S5 VOQUT
[Z>—\R-CIL_PHY R _CTL REG P3V3S5 VOUT R
[oD—\R.CIL_pHY R _CTL REG P3V3S5 FB
5V s$4
= VR_DI DT_PHY. R_SW TCH 1 IRUE REG PHASE P5VS4
[>—\BDIOT_PHY R_SW TCH 1 TRUE REG BOOT P5VS4
[ \BDIOL_PHY R_SW TCH 1 TRUE REG BOOT P5VS4 RC
[C>——\B-DLOT_PHY R_SW TCH 1 TRUE REG UGATE P5VS4
[C>—\BDIOT_PHY R_SW TCH 1 TRUE REG LGATE P5VS4
[C>—\R.DIDL_pHY R_SW TCH 1 TRUE REG SNUBBER P5VS4
>R CIl_phy R _CTL REG P5VS4 | SEN
(s VR _CTI_PHY R _CTL REG P5VS4 OCSET
[C>—\RCIL_PHY R _CTL REG P5VS4 FSET
[CD>—\RCIL_PHY R _CTL REG P5VS4 VOUT
= VR_CTI _PHY R_CTI REG P5VS4_VQUT R
> VR _CTI _PHY R_CTI REG P5VS4 FB
CQut put Bus
(s POVER POVER 5! PP5V_S5
= POVER POVER 5! PPSV_s$4
[ PONER PONER PP3V3 S5
FET Swi tched
= POVER POVER 5! PP5V_S0
= PONER PONER PP3V3 sS4
= POVER PONER PP3V3_S0
= PONER PONER PP3V3 SO _SSD
= POVER POVER PP3V3 ENET
= POVER POVER PP3V3 TBTLC
Sensed
= PONER PONER PPSSD_SO

HDD SO
Physi cal Spaci ng Vol t age DI DT NO_TEST
FET Swi tched
POWER i POWER i 5 i PP5V_SO_HDD 66
1Vv5 SO
Physi cal Spaci ng Vol t age DI DT NO_TEST
QUTPUT BUS
> PONR PONR 1.5 PP1V5_ SO 66
VR _CTI_PHY R_CTL REG P1V5S0 SS
[ VRCIL_PHY R_CTL REG P1V5S0 | SET
[ VRCIL_PHY R_CTL REG P1V5S0 ADJ
G ound/ Conmon
Physi cal Spaci ng Vol t age DI DT NO_TEST
Conmon
K] GND G\ND Q GND
GND GND o) PG\ND REG P1V2 S3 59
El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST
TS NS_ClURRENT. NS_DI FE_PHY ENSE. REG P3V3S5 PHASE SNS P
> INS_CURRENT NS_Di EE_PHY ENSE REG P3V3S5 PHASE SNS M
= INS_CURRENT NS_Di EE_PHY ENSE REG P5VS4 PHASE SNS P
= INS_CURRENT NS_Di EE_PHY ENSE REG P5VS4 PHASE SNS M
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8 7 6 5 4 3 2 1

Thunder bol t TBT IC Net Properties TBT/ DP Net Properties
Thunder bol t - speci fi c Physical Rules : . . ) : .
— El ectrical Contraint Set Physi cal Spaci ng El ectrical Contraint Set Physi cal Spaci ng
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 NECK GAP [ w3 DP_85D DI SPI AYPORT DP_TBTSNKO M._C P<3..0> 5 26 Port A
— DP TBTSNKO M. C N<3..0> '
TBT_I 2C_55S * =55_CHM SE|  =55_OHM SE =55_CHM_SE =55_CHM_SE =STANDARD =STANDARD D £e-850 DLSELAYRCRL oz D181 &2 BusD TBTOP s0n TeTop TBT A R2D C P<1> 26 28
— — - — - — - = - - — = DP_TRTSNKO M DP_85D DI SPI AYPORT DP_TBTSNKO _M._P<3..0> 26 TBT A R2D C Nel>
TBT_SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD [E>— e TBISNO M De_8sn Dl SPLAYPCRT DP_TBTSNKO M. N<3..0> 26 [D—E-RDRVAD IEI0P.200 S 2 20
- o D DP_85D DI SPLAYPORT DP_TBTSNKO AUXCH C P 13 26 = . LB TBT A R2D P<l> 28
TBTDP_90D * 90_OHM DI FiF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [ rie’S TBIDP_90D IBIDP TBT A R2D N<1> 28
D DP_85D DI SPLAYPCRT DP_TBTSNKO_AUXCH C N 13 26
[ matoY IBT_R2D TBIDP_90D IBTDP TBT A RRD C P<0> 26 28
D DP_TBTSNKO_AUX DP_85D DI SPLAYPCRT DP_TBTSNKO AUXCH P 26
7 TIBT_R2D TEIDP_90D TBIDP TBT A RRD C N<O> 26 28 D
D DP_TBTISNKO_AUX DP_85D DI SPLAYPCRT DP_TBTSNKO AUXCH N 26
P . . > TBIDP_90D IBTDP TBT A R2D P<0> 28
Thunder bol t - speci fic Spacing Definitions CcD DP_850 DI SPI AYPCRT DP TBTSNK1 M. C P<3..0> s 2 = TRIDP_90D TRIDP TBT A R2D N<O> 20
- DP_85D DI SPI AYPORT DP TBTSNK1 M. C N<3..0> DP TBTPA M. C P<i1>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET = 5 26 CD—Le-M DP_85D DI SPIL AYPCRT 26 28
B [z¥ DP_TBTSNK1_M DP_85D DI SPI AYPORT DP_TBTSNK1 M._P<3..0> 26 [l e M1 DP_85D DI SPI AYPORT DP_TBTPA M. C N<1> 26 28
TBT_I 2C_I SO * =2x_DI ELECTRI C TBTDP * * TBTDP_I SO > DP_TBTSNKI_M DP_85D DI SPI AYPORT DP TBTSNK1 M. N<3..0> 26 > DP_85D DI SPI AYPORT DP TBTPA M. P<1> 28
R DP_TBTSNK1 AUXCH C P DP_TBTPA N<1>
TBT_SPI _I SO * =2x_DI ELECTRI C TBT_SPI * * TBT_SPI _I SO = D850 DLSELAYRCRT 20 g 02,850 DLSELAYRCRT M 2
— - - — — I [ 23 DP_85D DI SPI AYPORT DP_TBTSNK1 AUXCH C N 13 26 [ etio'S DP_M3 DP_85D DI SPI AYPORT DP_TBTPA M._C P<3> 26 28
TBTDP_I| SO * =5x_DI ELECTRI C TBT_I 2C * * TBT_I1 2C_I SO = DP_TBTSNKI_AUX DP_85D DI SPLAYPCRT DP_TBTSNK1_AUXCH P 26 = DP_M3 DP_85D DI SPLAYPCRT DP_TBTPA M._C N<3> 26 28
TBTDP | SO ToP, BOTTOM =7x DI ELECTRI C o > DP_TBTSNK1_AUX DP_85D DI SPI AYPORT DP_TBTSNK1 AUXCH N 26 [z P 85D D SPLAYPORT DP TBTPA M. P<3> 2
— ’ - D> DP 85D DI SPLAYPCRT. DP_TBTPA M. N<3> 28
DP_A LSX M._P<1>
SOURCE: Bill Cornelius's T29 Routing Notes [ET>— DR LNIEN_TBI M M De_8sn Dl SPLAYPCRT DP_TBTSRC M. P<3..0> w0 e [e-850 DLSBLAYPCRT. 2
D [o'=M1 DP_85D DI SPLAYPCRT DP A LSX M. N<1> 28
[E>—De-LNIPNL_TRT M M DP_85D DI SPLAYPCRT DP TBTSRC M. N<3..0> a0 TBT A D2R P<1>
= DP_INTPNI_TBT M _MIX DP_85D DI SPLAYPORT DP_TBTSRC M. _C P<3..0> 40 = BT O2R1 R/SD [EIDR, 00 LEI08 TBT A D2R N<l> 2628 _—
1 [Z)—DeLNIPNL_TBT MM DP_85D DI SPLAYPCRT DP_TBTSRC M. C N<3..0> a0 N [EED>— BT RRI_RVSD LEIDE_90D LBLR TeT A Do G Pols 26 28
D s pl ay Por t [ D-LNIPNL_TET A MIX DP_85D DI SPI AYPCRT DP_TBTSRC AUXCH P a0 | mesrs IEI0P.200 TEIDP TeT A D2R G Nelo 28
DP- ifi hysi | | [ED>—De_LNIPN_TET AUX MIX DP 85D DI SPLAYPCRT. DP_TBTSRC AUXCH N w0 7T TBEIDP_90D TRIDP 28
-speci fic Physical Rules b &50 I DP TBISRC AUX C P [=r>—IBID2R0_RVSD TRIDP_90D TRIDP TBT A D2R P<0> 26 28
= a0
= TBT A D2R N<O>
PHYSI CAL_RULE_SET LAYER AFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP > DP_85D DI SPLAYPCRT DP_TBTSRC AUX C N a0 [ED—IBL-2R0_RVSD [EIDR, 00 LEI08 =2
S D TBIDP_90D IBTDP TBT A D2R C P<0> 28
DP_85D * 85_OHM DI FiF  =85_OHM DI FF 0. 08MM =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [l Y TRIDP_90D TBIDP TBT A D2R C N<O> 28
= IBLSPL.AK ABL S o LB skl 1:1 zg: CLKI 2 =D IBL ALXDC TBTDP_90D. TRIDP TBT A D2R1_AUXDDC P 28
IBT_SPl_MOSI IBT_SPI_55: IBT_SPI MOS|
DP-speci fic Spacing Definitions PG R R BT S M SO . [ TR S0 | Tare e =
TBT_AUXCH DP_85D DI SPLAYPORT.
E ot TRT_SPI_CS | TBT_SPl_55 TBT_SPL TBT SPI_CS L D e
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET = 26 =D TBI_AUXCH DP_85D DI SPI AYPORT DP_TBTPA AUXCH C N 26 28
DP_TBTPA AUXCH P
DP_I SO * =3: 1_SPACI NG ? DI SPLAYPORT * * DP_I SO g - - DP_TBTPA AUXCH N -
[lh DP_85D DI SPLAYPORT. 28
*: Only used on hosts supporting T29 video-in ‘
Pairs should be within 100 mils of clock |ength.
Max | ength of DisplayPort traces: 12 inches
Port B
Di spl ayPort intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. = IBT_R2D RVSD TBIDP_90D TBIDP TBT B R2D C P<1> 26 20
Di spl ayPort AUX channel intra-pair matching should be 5 ps. No relationship to other signals. IBT_R2D RVSD TBIDP_90D TBIDP TIBT B R2D C N<1> 26 20
= TBIDP_90D IBTDP TBT B R2D P<1> 29
= TBIDP_90D IBTDP TBT B R2D N<1> 29
700 TIRT_R2D TRIDP_90D TRIDP TBT B R2D C P<0> 26 29
> IBT_R2D TBIDP_90D IBTDP TBT B RRD C N<O> 26 20
70 TBIDP_90D IBIDP TBT B R2D P<0> 29
= TBIDP_90D IBIDP TBT B R2D N<O> 20
Di Spl ayPort [l DP M1 DP_85D DI SPI AYPORT DP TBTPB M. C P<1> 26 20
oo0 Do M1 DP_85D DI SPLAYPCRT DP_TBTPB M._C N<1> 26 29
El ectrical Contraint Set Physi cal Spaci ng [y DP_85D DI SPI AYPORT DP TBTPB M. P<1> 29
: DP_85D DI SPLAYPCRT DP TBTPB M. N<1>
Graphics Source = 29
Kb DP_M 3 _RVSD DP_85D DI SPI AYPORT DP_TBTPB M._C P<3> 26 20
D DP_INTPNL 1 GM _MIX DP_85D DI SPI AYPORT DP INT M._P<1..0> 5 40 DP TBTPB M. C N<3>
DP_INTPNL_IG M _MIX DP_85D DI SPI AYPCRT DP_INT M N<1..0> s a0 [CD>—De-MIRVSD [e-850 DLSBLAYPCRT. 26 29
= DP_85D DI SPLAYPCRT DP TBTPB M. P<3> 20
[ De-LNIPN 1 G AUX MK DP_85D DI SPLAYPORT. DP | NT AUX P 5 40 DP TBTPB M. N<3>
DP_INTPNL | G AUX_MIX DP_85D DI SPI AYPCRT. DP_I NT_AUX N s a0 = [e-850 DLSBLAYPCRT. 2
DP_85D DL SPLAYPORT. DP I NT AUX C P = DP_| DP_85D DI SPI AYPORT DP B LSX M. P<1> 20
| ezog 40
DP B LSX N<1>
= o aso [ DP | NT AUX C N o DP_L DP_85D Pl AYPORT SX_ M. 29
> BL2RI_RVSD TBIDP_90D IBTDP TBT B D2R P<1> 26 20
| nternal Panel [ IEL2RI_RVSD IBIDP_90D TBTDR 1:1 : II;!;E 2<é21> 26 29
s DB 85D, DL SPLAYPORT. DP_INTPNL M. C P<3..0> o o0 TEILE.200 LEIDD BT B DoR  Nels 29
DP_85D DI SPLAYPCRT DP_I NTPNL_M._C N<3.. 0> a0 = IEI0P.200 LBT0E TBT B D2R P<0> 29
[E0D—De-LNIPN M _COW DP_85D DI SPL AYPCRT DP I NTPNL M. P<3..0> 39 40 [ED—IELR2BR0 RSN TBTOP_90D SEANSE o b Do reOn 26 29 B
[ De-LNIeN M oW DP_85D DI SPL AYPCRT DP | NTPNL M. N<3..0> 30 40 ED—IETR2R0 RvED TEILE.200 LEIDD 26 29
=D TBIDP_90D IBIDP TBT B D2R C P<0> 29
[ DP_| NTPNL_AUX_CONN DP_85D DI SPLAYPCRT DP_| NTPNL_AUX P 39 40
= TBIDP_90D IBIDP TBT B D2R C N<O> 20
D DP_| NTPNL_AUX_CONN DP_85D DI SPLAYPCRT DP_| NTPNL_AUX N 39 40
(5 TBT_AUXDDC TBIDP_90D IBIDP TBT B D2R1 _AUXDDC P 20
|nternal Dp SPDIE [=>—IBLALXDC TEIDP_90D TBIDP ;E:TT:TE;R}\U:&“SCPN 29
= HDA DP | NT_SPDI F_ AUDI O 30 51 74 [EeD— LB AUXCH DP_85D DI SPLAYPCRT 26 20
= TBT_AUXCH DP_85D DI SPI AYPORT DP_TBTPB AUXCH C N 26 29
= DP_85D DI SPI AYPORT DP_TBTPB AUXCH P 20
D DP_85D DI SPLAYPCRT DP_TBTPB AUXCH N 29
TRT_1 2C 55 IBT_L2C DP_TBTSNKO DDC CLK 13 30
= IBT_12C 55 IBT_12C DP_TBTSNKO DDC DATA 13 30
== TRT_1 2C 55 IBT_12C DP_TBTSNK1 DDC CLK 13 30
IBT_12C 55 IBT_12C DP_TBTSNK1 DDC DATA 13 30 pr—
I TRT_12C 55 IBT_12C DP_TBTPA DDC CLK 28 30
= IBT_12C 55: IBT_12C DP_TBTPA_DDC DATA 28 30
= TRT_12C 55 IBT_12C DP_TBTPB DDC CLK 29 30
D IBT_L2C_ 55 IBT_L2C DP_TBTPB DDC DATA 29 30
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Backl i ght Controll er

BLC speci fic Physical Rules
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‘@;Z"
BLC_P6MM * Y 0.600 MM 0.100 MM 3.0 WM =STANDARD =STANDARD
BLC_P3MM * Y 0.300 MM 0.100 MM 3.0 WM =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI O‘-\L7RLL>E7$ET4
POVER_BLC * BLC P6MM
POVER BLC RET * BLC_P3MM
BLC_CTL_PHY * BLC_P3MM
BLC-speci fic Spacing Definitions Constraints
BLC Hi gh Vol t age Qut put BLC Hi gh Vol t age Qut put
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
BLC_HV_I SO * 0. 45mMm 1000 BLC_HV BLC CTL * BLC CTL_I SO
BLC_HV BLC_HV * BLC CTL_I SO
BLC_HV * * BLC_HV_I SO
BLC Baddi es BLC Baddi es
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
PHASE_| SO * =8: 1_SPACI NG 2000 BLC_PHASE * * PHASE | SO
PHASE_SV2SW * =1: 1_SPACI NG 2 BLC_PHASE BLC_PHASE * PHASE_SW2SW
PHASE_SW2PVR * =2: 1_SPACI NG 2 BLC_PHASE PONER * PHASE_SW2PWR
PHASE_SW2GND * =2: 1_SPACI NG 2 BLC_PHASE GN\D * PHASE_SW2GN\D
BLC Control BLC Control
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
* 2 * * BLC CTL_I SO

BLC_CTL_I SO

=3: 1_SPACI NG

BLC CTL

Is it chel’oh or sel’oh?
Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
[mexee- POVER POVER 1 PP12V BKLT SNS
> POVER POVER 1 PP12V BKLT FUSED
POVER POVER 1 PP12V SO BKLT FILT
[ e POVER POVER 1 PP12V SO BKLT PWR
= POVER POVER 1 PP12V SO BKLT PWR R
= POVER POVER 5! PP5V SO BKLT R
(i PONER PONER PP3V3 SO BKLT VDDIO R
Local Ground
= BIC CTI_PHY Bl C_PHASE o} PGND BKLT
= BIC CTI_PHY Bl C_PHASE o} DGND BKLT
Y BIC CTI_PHY Bl C_PHASE o} LGND BKLT
Backl i ght
PONR BIC Bl C_PHASE 80 TRUE. BKLT PHASE
BIC CTI_PHY Bl C_PHASE 80! TRUE BKLT GATE
= BIC CTI_PHY Bl C_PHASE 80! TRUE BKLT GATE R
BIC CTI _PHY Bl C_PHASE 80 TRUE. BKLT SNUBBER
= BIC CTI_PHY Bl C_PHASE 1 TRUE BKLT SWR
= BIC CTI _PHY BIC CTI BKLT | SET
= BIC CTI_PHY BIC CTI BKLT FLT
[t BIC CTI _PHY BIC CTI BKLT FLT RC
[ INS_DI FE_PHY ENSE. BKLT SWP
INS_DI FE_PHY ENSE. BKLT SWM
Pt ENSE BKLT FB
[n:con BIC HV 15 BKLT FB XW
= BIC HV 6 BKLT FB R
[ PONFR BIC RET | BIC CII BKLT | SEN1
[ 1o PONFR BIC RET | BIC CII BKLT | SEN2
[ PONR BIC RET | BIC CII BKLT | SEN3
a PONR BIC RET | BIC CII BKLT | SEN4
= POWER BIC RET | BIC CTI BKLT | SENS
77 PONER BIC RET | RIC CTI BKLT | SEN6
[ vz POAER BIC RET | BIC HV BKLT | SEN1 R
PONR BIC RET| BIC HY BKLT | SEN2 R
[mcse PONR BIC RET| BIC HY BKLT | SEN3 R
= POANER BIC RET | BIC HV BKLT | SENd R
= POAER BIC RET | BIC HV BKLT | SEN5S R
= PONR BIC RET| BIC HY BKLT | SEN6 R
™ POAER BIC RET | BIC HV LED RETURN 1
PONR BIC RET| BIC HY LED RETURN 2
= POANER BIC RET | BIC HV LED RETURN 3
POAER BIC RET | BIC HV LED RETURN 4
BICRET| BICHV LED RETURN 5
BICRET| BICHY LED RETURN 6
[ imacs PONR BIC BIC HV & BKLT BOOST
[ PONER BIC BIC HV 6 BKLT BOOST 1
[ PONR BIC BIC HV 15 BKLT BOOST 2
Cell o M scel | aneous
El ectrical Contraint Set Physi cal Spaci ng
SPI
[ \NB_PHY B BKLT SCL
= \NB_PHY N BKLT SDA
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