8

7

2 1

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

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

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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PRODUCT SAFETY REQUI REMENTS:

PCB, UL RECOGNI ZED, M N. 130-C TEMP. RATI NG AND V-0 FLAME RATING PER UL 796 & UL 94.
PCB TO BE SI LK- SCREENED W TH UL/ CUL RECOGNI TI ON MARK, MANUFACTURER S UL FI LE
NUMBER, UL PCB MATERI AL DESI GNATI ON,

130-C TEMP. RATI NG AND V-0 FLAME RATI NG
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BOM G oups
p Alternate Parts
BOM GROUP BOM OPTI ONS
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M_B_COMMON ALTERNATE, COWWON, MLB_M SC, MLB_DEBUG: PVT, M_B_PROGPARTS PART NUVBER
M.B_M SC PPSVS_DCI N: NO, TBTHV: PL5V, EDP, CAM XTAL: NO, CAM WAKE: NO, APCLKRQ | SCL, TPAD_I NTWAKE: SHARED, USB_PWR S3, SD_ON_M.B, VCCRE_FETS, SSD_LPSR S3 37651032 37650855 AL T o oo
M.B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_| SL, DBGLED, | SNS: ENG 37651129 37650855 ALL o Al tor o oo dunt
M.B_DEVEL: PVT XDP_CONN o 37651089 37651128 ALL e ait tor
M.B_DEBUG ENG XDP, SAMCONN o 13850684 13850660 ALL e a0 Ty muen
M.B_DEBUG: PVT BKLT: PROD, XDP, SAMCONN, | SNS: ENG, DBGLED, XDP_CONN o 138S0703 13850648 ALL Mrata it 1o Taivo vdon
M.B_DEBUG PROD BKLT: PROD, SAMCONN, XDP, | SNS: PROD o 15250586 15251301 ALL oty a1t o Gyt
37250186 37250185 ALL M@ alt to O odes
OJr r ent Sensor (bnf i gur at | On 19750479 19750478 ALL 200w Epson alt 1o NOK
BOM GROUP BOM OPTI ONS - CPU DRAM CFG Chart 37651053 37650604 ALL Godes a1t 10 Fairahild
| SNS: ENG - 3 VEN CFG 1 CFG 0 371S0713 3710558 ALL Diodes alt to ST Mero
I SNS: PROD HYNI X 0 0 128S0371 12850376 ALL Kemwt alt to Sanyo
1 0 15281821 15281757 ALL to nec
C‘DU mAM SPD St r aps M 0 1 19750480 19750343 ALL NOK crystal alt to TXC
| BO\A mp | BQ\A GDTI O\IS - ELPI DA 1 1 19750481 19750343 ALL Epson crystal alt to TXC
107S0254 107S0241 ALL
DDR3: HYNI X_4GB RAMCFGO: L, RAMCFGL: L, RAMCF&: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB
= = 35353452 35351286 ALL
DDR3: HYNI X_8GB RAMCFGD: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB S| ZE CFG 3 CFG 2
= = 12850386 12850284 ALL t to sanye
DDR3: SAVBUNG 4GB RAMCFQD: L, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG_4GB acs o o
= = 12850397 12850325 ALL Kemst alt to Sanyo
DDR3: SAVBUNG_8GB RAMCFQO: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: SAVBUNG 8GB 8GB 0 1
= = 37750155 3770104 ALL nsem alt to infineon
DDR3: ELPI DA_4GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: L, RAMCFGS: L, DRAM TYPE: ELPI DA_4GB 168 1 o
= = 12850398 12850220 ALL t to sanye
DDR3: ELPI DA_8GB RAMCFQ: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB RSVD 1 1
= = 19750542 19750544 ALL MK it to TXC
DDR3: M CRON_4GB RAMCFQ: H, RAMCFGL: L, RAMCFG: L, RAMCFG3: L, DRAM TYPE: M CRON_4GB
19750545 19750544 ALL Epson alt to TXC
DDR3: M CRON_8GB RAMCFQ: H, RAMCFGL: L, RAMCFG: H, RAMCFG3: L, DRAM TYPE: M CRON_8GB
13850681 13850638 ALL Taiyo alt to Samung
DDR3: HYNI X_16GB RAMCFQO: L, RAMCFGL: L, RAMCF&: L, RAMCFG3: H, DRAM TYPE: HYNI X_16GB
13850841 13850638 ALL Mrata alt to Samung
DDR3: SAMBUNG_16GB RAMCFQD: L, RAMCFGL: H, RAMCFG: L, RAMCFG3: H, DRAM TYPE: SAVBUNG 16GB
376S00014 376S0761 ALL alt to W shay
DDR3: ELPI DA_16GB RAMCFGO: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: ELPI DA_16GB
15251876 15251804 ALL TOK alt to Toko
DDR3: M CRON_16GB RAMCFQ): H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: M CRON_16GB
107S0255 107S0240 ALL Qyntec alt to TFT
Pr Ogr ambl e Par t S 107S0250 107s0248 ALL Qyntec alt to TFT
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 870-5074 | 870-1938 AL oo
33550915 1 EEPROM 4MBI T, SP1, 50MZ, 1. 8V, USONS u2890 CRI Tl CAL TBTROM BLANK 870-5071 870- 1940 ALL Jrmm e
341500159 1 720, EEPRCA FALCEN R DCE(V27. 1), PROXO 0, 3110/ 9113 12890 CRI TI CAL TBTROM PROG 860-3428 860-1327 AL e wo
33851214 1 1 1281, 40N S00m S 13 15760 15000 CRITI CAL SMC: BLANK 860-3690 | 860 1328 AL e s o _—
335500006 1 1R AL FLASH 64 1T oV, vECH, Gt 06100 CRITI CAL BOOTROM MAC: BLANK 33350787 | 333S0677 oruTrE e | ALL e s o
335500007 1 | SERIAL FLASH 64 MBI T 3V, VEQN GE=1 U6100 CRI Tl CAL BOOTROM_NUM BLANK 33350785 33350681 o TrE e x e | ALL T e
341500153 1 IG.EF ROMYOL08), PROTO 0, 311019113 U100 CRI Tl CAL BOOTROM PROG
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
337500029 1 BOW GO, D0, 1.8, 15W 2+2,0. 7, M B1168 0500 CRI TI CAL CPU: 2. 1GHZ
337500073 1 BOW Q. 00, 1.6, 15W 2+2, 0. 6, am B1168 0500 CRI TI CAL CPU. 1. 6GHZ
338500069 1 1G.TBT. R 26, 268, 12X12 FO-CSP, TRAY 2800 CRI TI CAL
33851264 1 | C. BOMSTO0AZKFEBAG 52 CMRA, B8, 208-CBGA 3900 CRI TI CAL
607- 6811 1 ASSENBLY, SUBASSY, PCBA, HALL EFFECT, K99 16955 CRI TI CAL J110_M.B
946- 5477 1 W GLUE, M.B, J41_)43 GLUE CRI TI CAL
825- 7670 1 LABEL, TEXT, M_B, K21/ K78 LABEL
376500036 2 NOSFET, N- GH 26V, 30A 9. 6M 8P 3. 353. 3 DFN Q7310, Q7320 CRI TI CAL VCORE_FET: REN
376500037 2 NOSFET, N- CH 25V, 30A, 6. 1M 8P 3. 3X3. 3 DEN Q7311, Q7321 CRI Tl CAL VCORE_FET: REN
37651194 2 NOSFET, N- GH 30V, 15. 3A, 12M 8P 3. 353. 3 DFN Q7310, Q7320 CRI TI CAL VCORE_FET: VSHY
37651193 2 NOSFET, N- GH 30V, 224, 6. OM 8P 3. 353. 3 DFN Q7311, Q7321 CRI TI CAL VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI TI CAL
825- 7987 1 LABEL, M_B, J41/ J43 NEW LABEL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33380677 4 1 C, SORAM 8Gb, LPDDR3- 1600, 178P FBGA 12300, U2400, U2500, U2600 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350681 4 1G. SORAM 16, LPDORS- 1600, 178P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRALTYPE: HYN X_5GB
333500001 4 1 G SORAM 23AM 8B, LPODRS- 1600, 178P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRAMLTYPE: SANBLNG 4GB
SYNC DATE=01/17/ 2013
333500003 4 |G SORAM 23AM 1668, LPDORS- 1600, 176P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRAMLTYPE: SAUBLIG. 568 " -
33350793 4 1. SORAMI 8Gb, LPDDRS- 1600, 176P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRALTYPE: ELPI DA acB BOM Confi guration
33350791 4 11C, SORAM 16Gb, LPDOR3- 1600, 178P FBGA 2300, L2400, U500, L2600 CRI TI CAL ORAVLTYPE: ELPI DA 8GB d} Appl e Inc.
33350793 4 1. SORAMI 8Gb, LPDDRS- 1600, 176P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRAMLTYPE: M CRON_acB ®
333S0791 4 | C, SDRAM 16GB, LPDOR3- 1600, 178P FBGA 12300, U2400, U2500, U2600 CRI TI CAL DRAM_TYPE: M CRON_8GB NOTI CE OF PROPRI ETARY PROPERTY:
33350789 4 | C. SoRAM 25nm 3268, LPDDRG 1600, 1769 FaGA 12300, (2400, 12500, 12600 CRI TI CAL oRAMTYPE: ELP1 DA 1668 FHEPRN AN PROPERIY GF-APRLE | N, © THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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BOM Vari ant s

Alternate Parts

BOM NUMBER BOM NAMVE BOM OPTI ONS PART NUMBER | R NOVBER | BOV OPTION | REF DES | COWENTS:
639- 00613 PCBA, MLB, BETTER, HY- 4GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_4GB, ALTERNATE 685- 00044 685- 00045 ALL fanesas a1 to W shay
639- 00614 PCBA, MLB, BETTER, HY- 8GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00616 PCBA, MLB, BETTER, SM 4GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG 4GB, ALTERNATE
639- 00617 PCBA, MLB, BETTER, SM 8GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG_8GB, ALTERNATE 33350704 33350700 | AL | I
639- 00621 PCBA, MLB, BETTER, EL- 4GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_4GB
639- 00622 PCBA, MLB, BETTER, EL- 8GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_8GB
639- 00695 PCBA, MLB, BETTER, EL- 16GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_16GB
685- 00043 CMN PTS, PCBA, MLB, X430 M.B_COWMON, J110_M-B
685- 00044 VCORE FET, REN, X430 VCORE_FET: REN
685- 00045 VCORE FET, VSHY, X430 VCORE_FET: VSHY

BOM G oups
BOM GROUP BOM OPTI ONS

M.B_PROGPARTS

BOOTROM PROG, SMC: PROG, TBTROM PROG

Progranmabl e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
ISYNC MASTER=MASTER SYNC DATE=MASTEH
341500147 1 1 C. SMC- A3, BXT, Vi, PROTO 0, 110 Us000 CRI TI CAL SMC: PROG s .
BOM Vari ant s
Sub- BOVS d} Appl e Inc. CH_NUM>
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON ®
685- 00043 1 CWN PTS, PCBA, M.B, J110 CM\PTS CRI TI CAL M.B_CMNPTS NOTI CE OF PROPRI ETARY PROPERTY:
685- 00045 1 VCORE FET, VSHY, J110 VCOREFETS CRI Tl CAL VCORE_FETS LQ&H\EWARYTLU\‘ g%@AH;IERPQEEE: N S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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PD Mbodul e Parts

806- 5107 1 CAN, TOPSI DE, ALT, J41/J43 TBTTOPSI DE_2P_FENCE CRI Tl CAL
806- 5108 1 CAN, TOPSI DE, COVER, ALT, J41/ J43 TBTTOPSI DE_2P_COVER CRI Tl CAL
806- 3142 1 CAN, TBT, J11/ J13 TBTFENCE CRI Tl CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI Tl CAL
806- 3216 1 CAN, MDP, J11/ J13 MDPCAN CRI TI CAL
806- 3083 1 SHLD, USB, M.B, J11/J13 USBCAN CRI Tl CAL
725-1792 1 | NSULATOR, CPU, J41/ J43 CPU_I NSULATOR CRI TI CAL
CPU Heat Sink Mounting Bosses
70413 70410
4. 50D1. 85| D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM
©r -©
70411 70412
4. 50D1. 85| D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM
© 1
Fan Boss X21 Boss SSD Boss
20405 70414

STDOFF- 4. 5CD1. 8H SM

= 860- 1327

STDOFF- 4. 5CD1. 9H SM

STDOFF- 4. 5CD1. 9H SM

= 860- 1327

= 860- 1327

EM

Di spl ayPort Pogo
CRITICAL
250405

POGO- 2. 0CD- 3. 6H- K86- K87
sm

= 870-1938

I/ O Pogo

Pi ns
USB/ SD Card Pogo

CRITI CAL

Zs0407

POGO- 2. 0CD- 2. 95H- K86- K87
sm

;—’@

870- 1940

Can Slots
SL0401 SL0402
TH NSP TH NSP
1 1
SL-1.1X0. 4- 1. 4x0. 7 SL-1.1X0. 4- 1. 4x0. 7 2x NDP connect or
= 998- 2691 - 998- 2691
SL0403 SL0404
TH NSP TH NSP
1 1
SL-1.1X0. 45- 1. 4x0. 75 SL-1.1X0. 45- 1. 4x0. 75 2x USB connect or
= 998- 3975 - 998-3975
SL0405 SL0406
TH NSP TH NSP
1 1
SL-1.1X0. 4 1. 4x0. 7 SL-1.1X0.4-1. 4x0. 7 2x TBT pin diodes
= 998- 2691 - 998- 2691
SL0407 SL0408
TH NSP TH NSP
1 1
SL-1.1X0. 45- 1. 4x0. 75 SL-1.1X0. 45- 1. 4x0. 75 2x TBT chip
= 998- 3975 - 998-3975

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH

PD Parts
DG, NOVEET g |
<
d} Appl e I nc. SCH_NUM=| D
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: P —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\O_b
P RI ETARY P ERTY_OF _APPLE | NC,
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CRI TI CAL
OM T_TABLE
U0500
BROADWELL- ULT
2G5GT2
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
65 25 DP_TBTSNKO M. C N<O> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_INT M. C N<O> 5o 65
o5 25 (OO)—DP_TBTSNKO M. C P<0> - C55 | ppi1_TXPO EDP_TXPO | B46 DP_INT M. C P<0> 8 65
o5 25 (QOT)—DP_TBTSNKO M. C N<1> - BS8 |ppi1_TxNL EDP_TXNL | A47 > NC INT M. CN<1> oo o2
BT Sink O o5 25 ¢OOT}—DP_TBTSNKO M. C P<l> - C58 |ppi1 TxPL EpP_TxPL | B47 NC INT M. CP<1> o2
B!
o5 25 (T} DP_TBTSNKO M. C N<2> - 55 | poi 1_TXN2 EDP TXN2 a7 NC | NT M. Chk2> . I nternal panel
o5 25 (OO} DP TBTSNKO M. C P<2> - M55 Ippoi1 TXP2 — 6
(ComDP_TBTSNKO M. C Ne<3> o A7 oo Txes EDP_TXP2 NC INT_ M. CP<2> o
- DP_TBTSNK p<3> * 57 | oo 1 TxP3 EDP_TXNS [ A49 NC INT M. CN<3> o
o5 25 (OOT}—DP TBTSNKO M. C P<3> g 07 — g [ EDP_TXP3 | B49 ° NC INT M. CP<3> o <
o525 10 qOT}—DP_TBISNKL M. C N<O> o 1 Ippi2 TXN0 o
o5 25 10 (oo} DP TBTSNKL M. C P<0> - G50 | ppi2_TXPO
o5 25 10 (OOT}—DP_TBISNKL M. C Nel> - C53 | ppi2 TXNL EDP_AUXN | A45 DP I NT_AUXCH C N 5 65
) o5 25 10 (OOT)—DP TBTSNKL M. C P<1> - BS54 | ppi2_TxP1 EDP_AUXP | B45 o—p D |NT AUXCHC P o 5 o
TBT Sink. 1h o5 25 10 (oo} DP TBTSNKL M. C Ne2> 22 {opi2_Txe
(MJXed with HOM os 25 10 (ogr} DR TBTSNKL M. C P<p> 520 | ooz Txe2
if necessary) o5 25 18 DP TBTSNKL M. C N<3> 23 |DDi2_TxNs EDP_RoOW | D20 MCP EDP ROOWP
< L — —
o5 25 10 (T DP TBTSNKL M. C P<3> - BS3 | ppi 2_TxP3 EDP DI SP_UTIL [ [A43 TP EDPDISP UTIL
MCP Dai sy- Chai n Strategy:
CRI Tl CAL :
OM T_TABLE Each corner of CPU has two test poi nt§.
QO her corner test signals connected in
BROA%’I\%I?IP— T da? sy-chai n fashion. ! Continuity shoul d
chgrz exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AV2_AY2 TRE AY2 | DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 e NCP DC A3 B3 s
s _MCP_DC AVB AY3 TRE AY3 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A4 MCP DC A4 OB TP0500
AY60 TP Po
ar> MCP_DC AY60 DAl SY_CHAI N_NCTF ABO MCP DC A60
TPO531 252 s _MCP_DC AV61 AY61 e AYBL | pAl SY_cHAI N_NCTF x: i:*m: E*NCTE AL MCP DC A61 B6L Eﬂ?ﬁ TPO510
MCP_DC AW62 AY62 AY62 CHAI _CHATNENG TRE ° .
° VoP DO B2 — 52 x: 2:* :z*g:z DAl SY_CHAI N_NCTF|_A62 MCP_DC_A62 1—’%‘3?6 TPO511
ary COHAIN AVl MCP_DC AVL -
TPOS01 552 s _MCP DC A3 B3 mE B3 | DAl SY_CHAI N_NCTF x: 2:*0%: z*g:z AL NP DO AVL I TP0520
MCP_DC A61 B61 B61 _CHAIN_
R TRE — DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A2 TRE MCP_DC AW2_AY2 ., —B Tpos521
MCP_DC B62 B63 mE DAI SY_CHAI N_NCTF A8 re
[ B63 | pal SY GHAI N NGTF DAl SY_CHAI N_NCTF| tmE  MOP DC AVB AY3 s
VOP DC Ol 2 CL | par oY GHAI N NOTE DAI SY_CHAI N NCTF| AY61 ;o  MCP DC AWG1 AY61 s
[ e 2 | bl sy GHAI N NGTF DAl SY_CHAI N.NCTF| AW62 15 MCP DC AV62 AY62 s
_CHAIN_ AV63
DAl SY_CHAI N_NCTF| MCP_DC_AV63 >
2 TP0530

CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ch 2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD_N28 (o
NC)& RSVD RSVD&(NC
NCXﬂ RSVD RSVDﬁxNC
NC. D15 RSVD RSVD U10 NC
l\lC)(i RSVD RSVD&)Q\K;
NC)& RSVD RSVD%(NC
NC. J21 RSVD RrsvD_AP7 NC
RSVD AUL NC
RSVD| AULE,
RSVD) A"“Zx%
RSVD AY1.
—XNC

ISYNC MASTER=W LL _J43 SYNC DATE:O&/ 13/ 201,

T CPU GEX/ NCTE/ RSVD

d} Appl e I nc.
®
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CRITI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
Zngl'Z
56 53 49 40 36 17 16 33 11 o PPIVOS SO NCx 281 PrROG_DETECT* SYM 2 OF 19 (ry  PROY* 062 XDP CPU PRDY L .
RO610" o ey PREQNGZ o  XDP CPU PREQ L mm 16 62 65
o 6 35 CPU_CATERR L o8 caterrr 2]
% s ey PROCTOESO o XOPCPUTCK musczes
20w o5 a0 gry—CPU_PECI N62 | pegy ey PROC_TMS EOL XDP_CPU TN () 6 62 55
ol RO611 —————1  (r» PROC_TRST*|ES® XDP. TRST_L 12 16 02 05
05 19 36 35 @y OPU_PROCHOT L e AL CPU_PROCHOT R L o630 PROCHOT*  THERMAL |
/\ hand 2 e PROCTD| PSS o XDP_CPU TDI o B
1/::w s CPU PVWRGD - 61 | PROCPVWRGD g ] proc_TDd_F62 > XDP_CPU TDO [ 16 52 o5
es CPU_SM ROCOVP<0> - AU60 | 5 RoOVPO (P BPMD* |5 60 XDP_BPM L<0> 16 65
65 CPU SM RCOMP<1> =—2V80 | sm roavPL Py BPMI* TR0 gy  XDP BPM L<1> D v s
6s CPU SM RCOVP<2> - AU6L | 5 RoOVP2 (1P BPMR* :H61 @=g XDP BPM L<2> o 6 5
(1P BPNB* NP2 gy XDP BPM L<3> o o o5
RO650'| RO651'| RO652'| R0620° 1 TP CPU WEM RESET L 212 SM DRAVRST E aro BRI OY gy XDP BPML<h>  cmyieos
200 121 100 10K (1P BPNB* 503 XDP_BPM L<5> 16 65
w2bw w2bw w2bw 120w 1 MTT. EN L AV61 | 5v PG ONTL1L Py BPVB* D%M@ 16 65
2o, 20, o, a0, aro BRIl g XOPBPMLST> e
PLACE_NEAR=UDS00. AUSO: 12, 7m
P 800 e NEART U500, AUB1: 12. 7rm L
PLACE. NEAR=U0800. C81: 12, 7mm =
CRITI CAL
OM T_TABLE
UO500
BROADVELL- ULT
Zngl'Z
SYM 19 OF 19
o510 @Y PUCFG0> g A0 lcrep (1py  RESERVED RsvD_TP| AV63 TP_MCP_RSVD AV63
o@D PUCEGl> g A2 lcral ey Rsvp_Tp| A3 TP_MCP_RSVD AUG3
gD PUCEG2> g AS e ey
oo @y PUCEGS> g MO8 loras ey Rsvp_Tp|_ 53 TP _MCP RSVD G563
610 oy CPU CFGed> g MO0 ey (1py RsvD_TP| %2 TP _MCP RSVD C62
65 m@M‘i CFGB (1Y)
o5 m@M‘i CFGS (1Py RrevD_B43| B43 o\
o5 16, 7> Y60 | crar 1y
@Y PUCEGB> g V62 lcras ey RsvD_TP| A51 TP_MCP RSVD A51
w10 0@y PUCEGO> g V1 lcrem amy RsvD_TP| B51 TP _MCP RSVD BS1
o510 oAy CPUCEG<10> g V60 fcraio (iey
o5 10GgryCPU CFG<11> > B0 I crail ey RrsvD_TP| 60 TP_MCP_RSVD L60
65 16, CPU CFG<12> T63 | crai2 (1ry
65 m@M‘i CFGL3 (1 Py RSVDﬂxNC
65 16, CPU _CFG<14> T61 | crGia (1ry
e e e e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e 2 ssm@M‘ﬂmmmum RSVDE)(NC
CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTI VE \ .. PU CFG<16> A2 | s (iry RevD Y22 o \c
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVI D \ A CPU CFGo18> 063 | Crats (1 my
CFG<8> : ALLON NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALVAYS UNLOCKED , D o et PROC_OPI_cOWP| AY15 CPU CPI_RCQVP
CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED , 2:®1>—‘T gg; :::tz
CFG<1> : PCH LESS MODE 1 = NORVAL CPERATION 0 = PCH LESS MODE , D - RSVDLBZXNC *RO690
CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK . CPU_CEG RCOMVP V63 | crG_RCOWP RsvDL D58 o (o 49.9
15w
These can be placed close to J1800 NC)FAS RSVD vss| P22 , 201
and are only for debug access NC)% RSVD vss| 21
1665 NCx—=o RSVD 4 =
15 65 NCX—g| Fov? P20
e es PCH TD | REF NCX 517 ] s RSVDW(NC
e TD_| REF rRevD 20 o\
16 65 . .
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF RO680 R0685
RO640'| |'R0639 RO638'| |'R0631 ) O
e i e g ED i
11200 20w 11200 20w
201, , o1 201, , so1
L ISYI\K: MASTER=W LL J43 SYNC DATE:O&/ 13/ 201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> low to avoid -
= issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc/ JTAG CFE RSVD
DI RG NOVEET
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AH63

61 MEM A 0>

O MEM A DO<1> =0 AHE2
o1 By MEM A DO<2> o—> AK63
61 M A > AK62
61 MEM A 4> AH61
o1 MEM A 5> AH60
61 M A > AK61
61 MEM A 7> AK60
o MEM A DQ<8> AMVB3
61 MEM A 9> AVB2
o1 MEM A 10> AP63
61 MEM A 11> AP62
61 MEM A 12> AVB1
o1 MEM A 13> AVBO
61 M A 14> AP61
61 MEM A 15> AP60
o1 MEM A 16> AP58
o1 M A 17> ARS8
o1 MEM A 18> AVB7
61 MEM A 19> AK57
61 MEM A 20> AL58
61 MEM A 21> AK58
61 MEM A 22> ARS7
61 MEM A 23> ANS7
61 MEM A 24> AP55
o1 M A 25> ARSS
o1 MVEM A 26> AVB4
61 MEM A 27> AK54
o1 M A 28> AL55
61 MEM A 29> AKSS
61 MEM A 30> ARS4
o1 MEM A 31> ANS4
21 MEM A 32> AY58
o MVEM A 33> AVS8
o1 MEM A 34> AY56
o1 MEM A 35> AVB6
61 M A > AV58
o1 MVEM A 37> AUS8
o1 By MEM A DO<38> o—p V0
By NEMA DO<39> gy ASG |
o1 By VEM A DO<40> o—> AY54
o B MEM A DO<41> o=t AVB4
. B MEM A DQ<42> o— AY52
o1 By MEM A DO<43> =0 AVB2
o1 (B MEM A DO<44> =0 AV54
. D MEM A DQ<45> =0 AUS4
o1 By MNEM A DO<46> o—> AV52
o1 By—MEM A_DO<47> — AUS2
m@ML“L‘w
o1 By MNEM A DO<49> o= AK42
o1 B—MEM A_DO<50> o= AVA3
L B MEM A DQ<51> =0 AMAS5
61 MEM A 52> AK45
61 MEM A 53> AK43
o1 VEM A 54> AVRO
o1 MEM A 55> AMI2
o1 VEM A 56> AVRE
61 MEM A 57> AK46
61 M A, > AVR9
o1 VEM A 59> AK49
o MVEM A 60> AWK8
m@JMD—“L“B
61 MEM A 62> AVB1
61 MEM A 63> AKS1

\g \g \g \g \g \g \g \g \g \g \g
88848888888

o

egeeegee
L

\g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g
R R

SA_DQB3

CRI TI CAL
OM T_TABLE
g UUbI(:)E) UL7SA_CLKo* AU37 MEM A CLK N<O> 20
O Z‘DC“+EC,—|—2 SA_CLKO|_AV37 MEM A CLK P<0> 2
B AVB6
SA_CLKL* MEM A CLK N<1>
SYM 1 = Pavas o ; oD =
s orae SA_CLK1[ AY36 VEM A CLK P<1> @
< SA_CKEO| AM3 MEM A CKE<0> 20
3 SA CKE1| AM3 M A _CKE<1>
. Y 20
E SA_CKE2| AY42 MEM A CKE<2> 2
g SA CKE3[ AY43 g  MEM A CKE<3> o
g SA_CS0* AP33 MEM A CS L<O> 20
g sA Cs1 B2 g MEMACSL<l> 0 epna
sA coTo| APS2 g MEMA CDT<0> om0
LPoDRS
cass SA_RAS* :AY34 - =MEM A RAS L ooy o
ANB4 N
sz SA VE* - =MEMA VE L oD o
oo SA CASHABE g SMEMACASL - SMEMA L o
s SA BAO AU35 =MEM A BA<O> 61
cass  SA_BA1[ AV3S . MEM A CAB<6> o =
oms  SA B2l AYAL g =MEM A BA<o> oo o
o SA_MAO AU36 - =MEM A A<O> oo o
cee SA MM AYST g SMEMA A<l oo 5
cass SA MA2 AR38 =MEM A_A<2> 61
rovor  SA_MA3| AP36 TP_LPDDR3 RSVDL o
rovoz SA_Maa| AUBS e TP LPDDRS RSVD? o o
o SA Mas| AR36 =MEM A_A<5> 61
e SA Mas| AV40 =MEM A A<6> o1
cam  SA_May|[ AVB9 =MEM A A<7> o -
s SA MAS AY39 =MEM A A<8> 61
AU40 -
caat SA_MA9 =MEM A A<9> ooy o
e SA MALO| AP35 —MEM A Aclo> o
canr SA_MALLL AMI =MEM A A<11> o
care SA_MAL2| AL MVEM A CAA<6> 20
caso SA_MA13| ARSS =MEM A A<13> o
cano SA_MAL4| AVA2 =NEM A A<14> oo o
s SAMAS[AMZ 0 -MEM A Aci5> o -
SA_DQsNo| AJ61 MEM A N<0> 61
SA_DQsN1| AN62 MVEM A N<1> o1
SA_DosNe| AVBS MEM A N<2> o
SA_DQsNa| AVBS MEM A N<3> 61
SA_Dosna| AVS7 MEM A N<4> o1
SA_DQSNS| AVE3 g, NEM A DOS Ne5> D o
SA_DQsNe| AL43 @=9/EM A DC5 N<6> D
SA_Dos7|_AL48 o MEM A DCS N<7> D o
SA DQsPOl AI62 o g NEM A DOS P<0> D -
SA_DQep1| AN61 M A P<1> 61
SA_Dqsp2| ANS8 VEM A P<2> 61
SA_DQsP3| ANSS MEM A P<3> 61
SA_DQspa| AVE7 MVEM A P<4> o
SA_DQsps| AVB3 MVEM A P<5> o1
SA DQSP6| AL42  og NEM A DOS P<6> D
SA_DQeP7| AL49 @=9EM A DC5 P<7> D -
SM VREF_ca| AP49 & CPU DI MM VREFCA o
SMVREF_DQO[ ARSL g CPU DI MVA VREFDO o 0
SM.VREF_DQLL APS1 g  CPU DI MVB VREFDO o 0

24

24 61 68

61 68

ORI TI CAL
OM T_TABLE

s ED—MENLB D002 AYS1 | 58 oo 20 se_okor[AMBE L WEMBOKNO> o

o MEM B DO<1> AVB1 | s poy BROAZID(\:Q_ELL- ULT "5 cxol ANGS VM B LK PaOn Z : :

D e e 50 a B oG MM B OK N> (o e

o M5 _DOs3> AR |gppgg M F 0 g A MeMBOKPl> e

o NEM B DO<4> AV3L | op pow

SO MEMBDOS> g S|SB OGS ® SB_CKED| AY49 NEM B CKE<0> 22 20 0

o1y VEM B DO<6> AV29 | op_pos . o[ Ao 1.8 OKE<0> e

o1 CEry_VEM B DO<7> A9 | o5 por g o axea AV MEM D OEel> e

o MEM B DO<8> AY27 | 55 peg g SBCKE3| AVS0 g MEMB CKE<3> fovn sz

o NEM B DO<0> A27 | o _poo

> MEM B DO<19> AY25 | sB_Dq1o & SB_Cs0* | AVB2 MEM B CS L<0> 22 25 24 6

o MEM B DO<11> AVES | 55 paL1 § SBoS B2 g MEMBOSL<l> iz

o NEM B DO<12> AV27 | o poi2 g

o MEM B DO<13> AR7 | sg b3 sB_ooTol ALS2 g MEMB OOT<0> gymy e o0 26 or o

61, MB 14> AV25 SB_DQL4 J—

o NEM B DO<15> A5 | o5 pois T B ras pAVES v B A L )

D e ] B0 o sV pASS O SweMBWEL .

. Mo Doies o] -0 e B OASAVE O ovevB oS  pma

o NEM B DO<18> A28 | o pots

o MEM B DO<19> AK28 | 55 paue oo SB_BAO| AL3S =MEM B BA<O> o

vy e s ces SBBAI[AE o WVEMBOABSG> prrainaw

=TTy e By oo 3 BAANS o cMEMBBA®> o

o NEM B DO<22> ARZ8 | o pop2

o NEM B DO<23> AP28 | o o3 s S5 NROLAPAO e B Ao .

61, MEM B 24> AN26 SB_D@4 caBS SB_MAL AR40 —MEM B A<1> "

B MEM B DO25> gy ARP6 Isp pops css SB_Ma2| AP42 =MEM B A<2> o

o1 CEr>_VEM B DO<26> — 725 | 8 o6 oo SB_\pa| ARIZ TP PG, KoV N

D MEME 0T ) .07 roo B wRa[ AR5 TP LPOORS RSVDA  mye

o1y VEM B DO<28> AKZ6 | o poos I 1P_-PRoR R .

G MEMB DO20> gy AP ]S8R0 oz SB Mgl AME =NEM B A<6> o

* MEM. B DO<30> AKPS | sB_DQ30 o SB a7 AY46 =MEM B A<7> o

D e e B oo B M| AYAT L sNEMBAE>

o MEM B DOQ<32> AY23 | 55 pea2 owa SB_\ng| AUAE =MEM B A<9> o

2 VEM B DO<33> A3 | o5 poss O o mio A SMEM B Aoz .

o NMEM B DO<34> AY21 | sp_De4 canr SB_MALL| AVA7 =MEM B A<11> o

61 MEM B 35> A1 SB_DQ@B5 cans SB_MAL2 AUAT7 VEM B CAA<6> .

o M B > AV23 | o pose P A 0 LEM B Chase> -

k. VEM B DO<37> A2S | sB_DGB7 cano SB_MAL4| ARYE =MEM B A<14> o

I VBB D3> V2L {58 oces ove sBwAS[APAS g cweMBASIS:

61, M B > AU21 SB_DQB9

61, MEM B 40> AY19 SB_DQ40 SB_DGSNO AVBO MEM B N<O> o

o NEM B DO<41> A9 | o5 post o o[ AVZE VEM B DS N0z e

61 MEM B 42> AY17 SB_DQ42 SB_DOSNR AN2S MEM B Nz ne

o MEM.B DO-ag> AR’ |8 o SB_DQsNa| AN25 MEM B Ne3> o1 6

o NEM B DO<44> AVI9 | o5 pots & i A2 VENMLD D8 pea e

61, MEM B 45> AUL9 SB_DQ45 SB_DOSNG AViS MEM B Ne5s ne

o NEM B DO<46> AVIT | op pote o5 Dosne| AL VEM B Don Neos me

61, MB 47> AUL7 SB_DQ47 SB_DOSN? ANLS VB Ne7o ne

o NEM B DO<48> ARRL | o pots Gy MVEMLB DB N<7>

o NEM B DO<49> A2 | o5 poto <8, xsro AV30 VM B oS peos »

LB VEM B _DQ<50> . AL21 SB_DQ60 SB_DOSPL AVW26 VB . ne

o MEMB DS 22 | s8_oos1 sB_DQspz| AVEE VEM B P<2> o1 6

o MEM B DOS2 22 | s8_ow2 sB_DQspa| AMES MEM B P<3> o1 6

o NEM B DO<53> AP21 | o pB3 B Dospal AVZ2 VEM B DOS et e

o MEMLB DOcba2 2 | s8opa SB_DQsps| A8 MEM B P<5> o1 6

o MEMLB DOS% 2 | s ows sB_DQspe| AMEL MEM B P<6> 23 6168

o NEM B DO<56> AN20 | o pose o oo s VEMB DB P<o> o

o NEM B DO<57> ARZ0 | o poa7 e MVEMB DB P<7> sy

61, M B > AK18 SB_ D68

61, MEM B 59> AL18 SB_DQB9

61, MEM B 60> AK20 SB_DQ60

61, M B 1> AMRO SB_DQ61

61, MEM B 62> AR18 SB DQ62

61, MEM B 63> AP18 SB_DQB3
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HSW ULT current estimates from Haswel |

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
Note [1] current nunbers fromclarification emil,

49 40 36 17 16 1
62 60

60 57 56 55 44 18

49 40 36 17 16 1
62 60

60 57 56 55 44 18

L59
NCX 555
NCx———
40 10 _PPVMEM O SO_CPU
1. 4A Max (DDR3: AH26
1. 1A Max (LPDDR3: AI31
AJ33
AI37
ANG3
AP43
ARA8
AY35
62 60 50 40 10 8 AY40
AY44
AY50
__ F59
PLACE_NEAR=U0500. C50: 50. 8mm 5% Ty N58
20w NC
M AC58
5349 40 36 17 16 15 11 5 o _PP1VO5 SO 201 NG
o¥sds? &
4 o5 40 (T} CPU_VCCSENSE P - E63
TP_PPVOCI O SO_CPU
RO800* ‘RO802  Max load: 300mA yﬁ;&%ﬁ%ﬁg 3 AB23
75 130 - NCX 55
bl Yorw ® e O S -
o Max | oad: 300mA M NRESW BTHES. 3 | - F2°
201, R0810 , 201 VOLTAGE=T. 05V - 23
o a0 CPU VI DALERT L N 43 N NOTE: Aliases not used on CPU supply outputs NC. AA23
[RRD, o0 to avoid any extraneous connections. NCXAEsg
20w NCY—"-
R00811 201 CPU VI DALERT R L - 62
-
o5 49 (@OM}—CPU VI DSCLK IAAAL CPU VI DSCLK R - N63
o CPU VI DSOUT R L63
120w 859
%01 R0812 RO802. 2: PLACE_NEAR=U0500. L63: 2. 54nm 7 15 [T CPU VCCST PWRGD -
0 RO810.2:  PLACE_NEAR=L0500. L62: 38. 1mm a9 17 CPU VR EN - 0
CPU VI DSQUT ' > ! P!
o5 9B ’\/Sy\/ R0800. 2 PLACE NEAR=ROB10. 1: 2. 54mm 45 17 [CEy—CPU VR READY -
wZw D63
o201
16 [Ty CPU_PVR DEBUG B9
P62
TP_CPU RSVD P60 P60
18 _TP_CPU RSVDP61 P61
TP_CPU RSVD N59 NS9
1 _TP_CPU RSVDN61 N61
T59
NCx———
AD60
NO 6o
N 55
NCXEs0
NO o
NCx s
NCHUGQ
CRI TI CAL NCX55 ]
OV T_TABLE NCx——
55 49 40 30 17 10,35 110 g _PPIVO5_SO
50 56 11 _PP1VO5 SOSW PCH HSI O K9 | vocHsl o BROALé)I\%I(_)IP— LT Veosuss_3 AHI1  pp3v3 sus 8 11 14 18 44 55 56 57 60 62 227mA Max AC22
1838mA Max ﬁ VCCHSI O 2C+GT2 0. 3mA Max([ 1] PPVRTC G3H 12 13 17 60 62 AE22
VCCHSI O B VeoRrTd AGLO AE23
SYM 13 OF 19
5,118 5,—PPLV05 SO N8 | veel_os g DoPRTCLAE7_ PPVOUT SO _PCH DCPRTC DR IRGE FY Cc0892 '|  C0891 * 1 C0890 ABS7
29mA Max[ 1] TP |veeros M NS DTS 3 0.10F = o.1F == ——1F AD57
VOUTAGEST. 05V
of— v8 1 C0895 v, v, 6.3V AGE7
1+ 11 _PP1VOS_SOSW PCH VOOUSB3PLL B18 | voousespLL @ [ VCCSPI PP3V3 SUS 811,14 18 44 55 56 57 0. 1UF e rye i =4
18mA Max 20%
41mA Max 1ov ASS=! C28
PP1VO5 SOSW PCH VCCSATA3PLL B11 AGL4 o BveAseB300. At & s c32
2 VCCSATA3PLL Vi s PP1V05_SO 8041535030537 3 40 49 _L evpass=wosoo. AGL0: 6, 35mm
42mA Max vocasw A 185mA Max[ 1] =
WE: RSVD on Sawtooth Peak rev 1.0 NCy—Y20 | VCCAPLL
11 _PP1VO5 SO _PCH VOCAPLL OPI AA21 | \ooaPLL g veeipos| J11 PP1V05_SO 8841435 16 17 36 40 49 53 56
57mA Nax V21 | vecapLL vecpos| HLL 1499mA Max[ 1]
veetpos| HLS
« AES
J13 @ VCC1POS|
DCPSUS3 -
NCx——— % voct pos| AF22 PLACE_NEAR=U0500. AGL9: 2. 54mm
AH AZALI Al HDA R5081?9
s 17 11 _PP1V5 SOSW AUDI O HDA 14 | vocHDA HEJ pePsusBYPL AGLY . PPVOUT S5 _PCH DCPSUSBYP R L AAA, 2 PPVQUT_S5_PCH_DCPSUSBYP
11mA Max [— pePsUsBYP| A0 | W N-Reck-W brio. 2 mm Power ed in DeepSx e MNREGRW DO, 2
VR USB2/ AZALI A VOLTAGEST. 05V VOLTAGEST. 05V
AH13 -LF C0899
DCPSUS2 201
NCx— Vi AE9 PP1V05 SO §,9,41,35 16 17 3 40 49 53 50 1FE
vecasw AR 473mA Max( 1] 2 83
14119, PP3V3 SUS A | vocsuss_3 vocasw AGS o
“som Max[ 1] Tig VCCSUS3_3 g BYPASS=R0899: L0500: 2. 54mm
pcpsust [ ADLO =
1513 1 _PP3V3 S5 AHLO | vecpsve_3 3 pepsus1| A8 o
B _ e} F—x NC
114mA Max 6
‘_PP3V3 SO V8 | vocs_3 THERVAL SENSOR
40mA Max[ 1] V® | vecs_3 veerst_s| I15 PP1V5 SO 55 56 57 60 62
3mA Max
K14 60 62 63 72
11 _PP1VOS_SO_PCH VG | CC 118 | voooLk NS T PE3V3 ST ] S5 o R 9% 7
- K19 VCC3_ 1mA Max[ 1
VCOCLK:  200mA Max VCCoLK
12 11 _PP1VO5 SO PCH VCCACLKPLL A20 | \ocacLKPLL SERIAL 10 .
3LmA Max VOCSDI G BPSVS S0 T
T ]
117 veesbl g 17mA Max
531,05, PPLVOS SO 17 | veoa
VCOCLK:  200mA Max VCCoLK 8
T21 SUS OSCI LLATOR
vecaLk - DOPSUS4| ABS
K18 | rsvD F——x NC
WF: RSVD on Sawtooth Peak rev 1.0 NCX& RSVD
I\ICX& RSVD ~ RSVDﬂXNC WF: RSVD on Sawtooth Peak rev 1.0
o
[0
10115, PP3V3 SUS AE20 | yoosus3_3 ] vocy_os| AGL6 . pp1vos so §,0,41025 16 17 36 40 49 53 56
3.3mA Max] 1] 2821 | vecsusa_s veen_0s[ ASL7 | 213ma vax( 1]
LPT LP PONER

Mobil e ULT Processor EDS vol 1,
v1.0.

fromSrini,

doc #502406, vO0.9.

dated 9/10/2012 2:11pm

CRI TI CAL
OLVJ()TSLASLE PPVCC SO_CPU
RSVD BROADVELL- ULT voq =2 32A Nex
RSVD 2C+GT2 veg
vod_SA4
N SYM 12 OF 19 NS o
VDDQ HSW ULT POVWER vod_S52
VDDQ vod_C56
VDDQ vod _E23
VDDQ vod_E25
VDDQ vod_E27
VDDQ ved E29
VDDQ vod_E31L
VDDQ vod B33
VDDQ ved E35
VDDQ ved E37
ved E39
vee ved E4L
RSVD ved E43
RSVD ved E45
E47
VOC_SENSE x: =25
vod E51
RSVD ved ES3
vea o_out ved BSS
VCCl 0A_ouT vod _E57
RSVD ved F24
RSVD vog_F28
RSVD vog_F32
ved F36
VI DALERT* ved Fa0
VI DSCLK Fa4
VI bsoU x: F48
VCCST_PWRGD ved_F52
VR_EN vad 56
VR_READY ved @3
vss vog &5
PVIR_DEBUG* vog &7
vss vod_ @29
RSVD_TP vod_G31
RSVD_TP vod 33
RSVD_TP ved_G85
RSVD_TP vod_S37
RSVD vod S89
RSVD vog &1
RSVD vod 43
RSVD vod 45
RSVD vog &7
RSVD vod 49
RSVD vog 681
RSVD vog_ 683
RSVD vod &85
ved 67
veesT vog 23
veesT vog J23
veesT ved K23
vod_ K57
vee ved k22
vee vog M3
vee ved M7
vee vod P57
vee vod W7
vee vod V67

8 10 40 50 60 62
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CRI TI CAL
OM T_TABLE

U0500
BROADVEELL - ULT
2C+GT2
BGA

SYM 14 OF 19

AB10

AB20

AB22

AJ29

AP22

CRI TI CAL
OM T_TABLE

U0500
BROADVIEELL - ULT
2C+GT2

SYM 15 OF 19

AP23

AP26

AP29

AP3

AP31

AP38

AP39

AP48

AP52

AP54

AP57

vss vss| AI35
ves vss| AJ39
VSS vVsS| AJ41
Vs vss| AT43
ves vss| AJ45
VSS vVsS| AJ4A7
Vs vss| AT50
ves vss| AJ52
Vs vss| AJ54
Vs vss| AT56
ves vss| A58
Vs vss| AT60
ves vss| AJ63
vss vss| AK23
vss vss| AK3

VSS vVss| AK52
VSS vss| AL10
VSS vss| AL13
VSS vVsS| AL17
VSS vss| AL20
vss vss| AL22
VSS vVss| AL23
VSS vss| AL26
VSS vVss| AL29
VSS vVsS| AL31
vss vss| AL33
ves vss| AL36
vss vss| AL39
VSS vss| AL40
VSS vVss| AL4S
VSS vss| AL46
VSS vVss| AL51
VSS vVss| AL52
VSS vss| AL54
VSS vVss| AL57
vss vss| ALBO
VSS vVsS| AL61
Vss vss| AML

VSS vVss| AML7
vss vss| AVB3
VSS vVss| AMB1
vss vss| AVB2
VSS vss| AN17
ves ves| AN23
VSS vVss| AN31
ves vss| ANB2
vss vss| ANBS
vss vss| ANBE
ves vss| ANB9
VSS vss| ANAO
VSS vss| ANA2
VSS vVss| ANA3
VSS vss| AN4S
VSS vss| AN46
VSS vVss| ANA8
VSS vss| ANA9
VSS vVss| AN51
VSS vVss| AN52
vss vss| ANGD
ves vss| AN63
Vss vss| AN7

VSS vss| AP10
VSS vVss| AP17
VSS vss| AP20

CRI TI CAL
OM T_TABLE

U0500
BROADVIEELL - ULT
2C+GT2

SYM 16 OF 19

F61

2|8|a| 8|82

H13

vss vss| Avs9
Vss vss| AV8
vss vss| A6
vss Vel Avea
ves vss| AB3
vss vss| AVe5
vss ves| A7
vss vss|_AM
vss vss| AW0
vss ves| AWz
ves VeS| A4
vss VeS| AT
ves vss| A0
vss vss| AB1
vss vss| AVB9
ves vss| A0
vss ves| AYIL
vss vss| AY16
ves vss| AVie
vss vss| Av22
vss vss| Av2a
ves vss| AY26
vss vss| AY30
ves vss| AY33
vss ves| AYa
vss vss| AYL
vss vss| AY53
vss vss| AY57
vss vss| AY59
ves vss| AY6
vss vss| B20
vss vss| B24
vss vss B26
vss vss| B28
ves vss B32
vss vss| B36
vss vss| B4

Vss vss| B40
Vss vss| B44
vss vss| B48
ves vss B52
vss vss| B56
vss vss| B8O
Vss vss| €11
vss vsg| C14
Vss vss| €18
vss vss| 20
vss vss| 25
Vss vss| ©27
vss vss| 38
vss vss| 39
Vss vss| 57
vss vss| D12
s vss| D14
ves vss) D18
Vss vss| B2

Vss vss| D21
vss vss| D23
vss vss| D25
Vss vss| D26
vss vss| D27
vss vss| D29
Vss vss| D30
vss vss| D81

H17

vss V=

vss vss| 67

Vs vss) J10

ves vss| 922

ves vss 359

ves vss| 963

Vss vss| K1

ves vss|_Ki2

vss ves| L13

vss vss| L15

ves vss| L17

vss ves| L18

ves vss| L20

vss Vs L58

vss Vs 61

vss vss| L7

vss vss| M2

vss vss| NIO

vss vss| N8

vss vss) P59

vss vss) P63

Vss vss| R10

vss vss| R22

vss vss| R8

Vss vss| 11

vss Vs 158

Vss vss| Y20

vss vss| Y22

vss vsg| W1

vss vss| W

vss vss| V10

Vss vss| V3

Vss vss| V7

vss vss| V&0

Vss vss| V&2

vss vss| Y10

vss Vs Y59

ves vss|_ Y63

Vss vss| V58

Vvss vss| AH46

vss vesl V23

vss VSS_SENSE] E62 o CPU VCCSENSE N o = 5

Vvss vss| AHL6
‘RO960
100
% PLACE_NEAR=U0500. E62: 50. 8mm

1/ 20w
201

2
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8 7 6 5 4 3 2 1

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

CPU VCC Decoupl i ng

Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff

62 60 50 40 8 _PPVCC SO _CPU Appl e inplenentation : 18x 10uF 0402 nmirrored stuff, 1x 470uF stuff, 50x 10uF mirrored no stuff, 50x 10uF single sided no stuff
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF CRI TI CAL
+ C1000 + C1002 + C1003 + Cl004 + C1005 + C1006 + C1007 + C1008 + C1009 + Cl010 + Cl011 + Cl012 + Cl013 + Cl1014 + C105A + C105B + C105C + C105D + C105E + C105F
—— 10UF 10UF 10UF 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% 20% 20% 20% —T— 20% —T— 20% —T— 20% —T— 20% — 20% —— 20% 20%
av av av av av av v v av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL NO STUFF CRI Tl CAL CRI Tl CAL NO STUFF NO STUFF NO STUFF NO STUFF J:_
+ Cl1015 * Cl016 + Cl017 + Clo18 + Cl1019 + Cl020 + Cl021 + C1030 * C104A + Cl04B + Clo4cC + Cl04D * Cl04E * ClO4F * C106A * Cl06B + Clo6C + Cl06D CLl06E
— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% — 20% —T— 20% —T— 20% —T— 20% —— 20% —T— 20% —— 20% —— 20% —— 20% - 20% —— 20% —T— 20% —T— 20% —T— 20% — 20% —— 20% —— 20%
av av av av av av av av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL
+ C1070 + Cl1071 + C1072 + Cl073 + Cl0o74 + Cl075 + C1076 + C1077 + C1078 + C1079 + C1080 + Clo81 + C1082 + C1083 + C1084
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% — 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% — 20% —— 20% —T— 20% —— 20% —— 20% 20%
, v , av , av , av , av , av , v , v , av , av , av , av , av , av , AV —
XS X6 XS X6 XS XS XS X6 X6 XS XS XS XS X6 XS
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI Tl CAL NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL JT_
: + C1092 + Cl095 + C1097
— —— 10UF —— 10UF 10UF
—— 20% —— 20% 20%
2 Ss 2 S 2 S 2 S 2 S 2 S 2 Ss 2 S 2 S 2 S
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ Cl022 + C1023 + Cl1024 + Cl025 + Cl026 + Cl027 + Cl1028 + C1029 + C1032 + C1033 + Cl034 + Cl035 + Cl036 + C1037 + C1038
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
T N T, T T T T @ T i T T s T T T i T @ T N
2 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C1039 + Cl044 + C1045 + Clo46 B
——10UF —— 10UF ——10UF ——10UF —4
N T, i T T T
2 2 xes 2 xes 2 xes 2
0402 0402 0402 0402
o —
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF INO STUFF NO STUFF NO STUFF NO STUFF
+ C1056 + C1057 + C1058 + C1059 + Cl1062 + Cl063 + C1064 + C1065 + C1066 + C1067 + Cl068 + C1069 + Cl098 + C1099 + C109A
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF —— 10UF —— 10UF 10UF
b T, & T, & T, & T, & T, T, &° T, W T, & T, & T, & [, T, & T, e
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C109B + C109D + C109E + C1O09F + C108A + C108B + Cl108C + C108E + C108F + C107A C107B
—— 10UF 10UF 10UF 10UF 10UF —— 10UF —— 10UF 10UF
T P 2 e N e T T N
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI TI CAL =
.|* Cl031
470UF- 0. 00450HM
qj 20%
2 2.5V
PQLY- TANT
l sM
CPU VDDQ DECOUPLI NG
Intel recommendation (Table 5-4): 4x 2.2uF 0402, 6x 10uF 0603
40 5 _PPVVEM O SO_CPU Appl e inpl enentation : 4x 2.2uF 0402, 6x 10uF 0402, 2x 270uF B2 no stuff
+ Cl1040 + C1041 + C1042 + C1043
2. 2UF —— 2. 2UF —— 2. 2UF 2. 2UF
20% —— 20% —— 20% 20%
, 6.3V , 6.3V , 6.3V , 6.3V
CERM CERM CERM CERM
402-LF 402-LF 402-LF 402- LF
+ C1050 + C1051 + C1052 + C1053 + C1054 + C1055
10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM XSR 2 CERWM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 Isym MASTER=LABEL J41 SYNC DATE=01/11/2013
L CPU Decoupl i ng
- DRAW NUVBER

NO STUEF d} Appl e I nc.
cl060 | Clo61 o

2x Bulk nostuff per Harris Beach v1.0 schematic NOTI CE OF PROPRI ETARY PROPERTY:
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LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,

as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
52 40 29 28 18 17 16 15 13 8 . PP3V3_ S5

82 50 38 57 ppp—
C1200 *
1UF

BYPASS=U0500. AHL0: 6. 35mm

PCH VCCSPI BYPASS

(PCH 3.3V SPI PWR)
62 60 57 56 55 44 18 14 11 5 _PP3V3 SUS

BYPASS=U0500. Y8: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
62 60 57 56 55 44 18 14 11 8 _PP3V3 SUS

C1204 *

20%
6.3V
X5R- CERM 1
603
BYPASS=U0500. ACO: 12. 7mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PWR)
62 60 57 56 55 44 18 14 11 5 _PP3V3_SUS

C1206 *

BYPASS=U0500. AHL1: 6. 35mm

PCH VCCSDI O BYPASS

(PCH 3.3V/ 1.8V SDI O PWR)
8439 78 18 47 13 13 12 11 5. PP3V3 SO
URBBABEEY

C1208 *
10%
6.3V ,
CERM
202
BYPASS=L0500. UB: 6. 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
s6 17 8 _PP1V5 SOSW AUDI O HDA

v1.0

as fromclarification email, fromSrini, dated 9/10/2012 2:11pm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)

62 60 59
34 30 26 18 17 18 33 1 10 ? PP3V3 SO
57 54 43 43 41 48 38 35 37

Cl212 *
22UF

BYPASS=U0500. V8: 12. 7nm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
34 30 26 18 17 12 13 Sé g? 5°_PP3V3 S0

20%

6.3V
YSR- CERM 1
03

57 54 43 42 41 40 39

Cl214 *

53 49 40 36 17 16_35 118 5 _PP1VO5 SO

53 49 40 36 17 16_15 11
63%68"s7

53 49 40 36 17 16_35 118 5 _PP1VO5 SO
6260 57 56

60 56 11 8 _PP1VO5 SOSW PCH HSI O

63%68"s7 86

?2?mA Max

60 56 11 8 _PP1VO5 SOSW PCH HSI O

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
s _PP1VO5 SO

ES
NO STUFF
C1250 * t Cl251
22UF 1UF
20% 10%
6.3V 6.3V
X5R-CERM 1 2 2 CceRm
402

BYPASS=LDS00. AFO: 12, 7mm)
YPASS=U0500. AE9: 6. 35mm

PCH VCC BYPASS
(PCH 1. 05V CORE PVR)

C1255 * 1 C1256 Ji
10UF —— —— 1UF

20% T 10%
6.3V 6.3V

X5R 2 2

603 402

BYPASS=L0S00. J11: 12, 7am
YPASS=U0500. J1L: 6. 35mm
YPASS=U0500. AES: 6. 35mm

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

C1260 * Cl1261 * 1
1UF —— 1UF ——
10% 10% ——
6.3V 6.3V
RM CERM 2
402 402

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

53 49 40 36 17 16 15 11 8 &
6260 57 56

53 49 40 36 17 16,15 118 8.

C1257

62760

PCH VCCl O BYPASS

(PCH 1. 05V USB2 PWR)

PP1V0O5_ SO0

CRI Tl CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
R1270 2. 2UH 240MA- 0. 2210HM PP1V05 SO _PCH VOCACLKPLL
0 YY) M N_LTNE W DIFEO. 2
1 2 PP1V05_S0_PCH VCCACLKPLL_R 1 2 ® M N_NECK_W DTH=0. 075 MV 31mA Max
—VVVv M N-LINE_W DTH=0. 2 WM VOLTAGE-T. 05V
1,5]"/;\,\[ M N NECK W DTH=0. 2 MV 0603
T v
M- LF VALTAGES1. 05 C1270 * C1271 * 1 Cl1272
02 47UF 47UF —— —— 1UF
20% 20% —— —T— 109%
W 0V
CERM X5R 2 CERM X5R 2 2 X5R
0805- 1 0805- 1 202
BYPASS=UD500. AZ0: 12, 7rm
BYPASS=UOS00. A20: 12 7
YPASS=U0500. A20: 6. 35rrm___
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
LA QA 2 PPIVOS SO PCH VCC ICC R LYY e, M KSR W DTFED. 875 22mA Max

M N_LINE_WDTH=0. 2 MM
5% M N_NECK_W DTH=0.2 MM

0603
C1275 *
47UF

VOLTAGE=1. 05V

1 C1277

NO STUFF

L1280
2. 2UH 240MA- 0. 2210HM

LYY

PCH OPI VCCAPLL FI LTER/ BYPASS
(PCH 1.05V OPI PLL PWR)
PP1VO5 SO _PCH VCCAPLL OPI 8

M N_LINE_W DTF=0. 2_WM
M N_NECK_W DTH=0. 075 MV 57mA Max

0603

NO STUFF

C1280 *
47UF

20% % —T
o, av

CERM X5R X5R

0805- 1 0805- 1 402

VOLTAGE=1. 05V

NO STUFF
C1281 * 1 C1282
47UF —— —— 1UF
200 —— —T— 10%

1ov
CERM X5R 2 2

BYPASS=U0500. AA21: 12. 7nm
BYPASS™

L0500. AA21: 12

NPASSLUGB00. ARG1. B 3sm_L

CRI Tl CAL

L1290
2. 2UH 240MA- 0. 2210HM

83mA Max

LYY

PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1. 05V SATA3 PLL PWR)

PP1V05 SOSW PCH VCCSATA3PLL 8 12
M N_LINE_W DTH=0. 2 WM

0603

C1290 *

47UF
20%
av

CERM X5R
0805- 1

MN REGC W DTH=0. 075 M 42mA Max
NO STUFF
C1291 + 1 Cl292
47UF —/— —— 1UF
200 —— —— 10%
cer 6R 2 2 38R
0805- 1 202

BYPASS=U0500. B11: 12. 7mm

CRI Tl CAL

L1295
2. 2UH 240MA- 0. 2210HM

LYY

BYPASS=U0500. B11: 12. 7nmm
BYPASS=U0500. B11: 6. 35mm_L_

PCH VCCUSB3PLL FI LTER/ BYPASS

(PCH 1.05V USB3 PLL PWR)
— PP1VO5 SOSWPCH VOCUSB3PLL 514
M N-RECKW BTHEO, 675 v 41mA Max

0603

C1295

BYPASS=U0500. B18: 12. 7mm

—— 1UF

2

BYPASS=U0500, B18: 12, 7rm

YPASS=(0500. B18: 6. 35mm

1/16W VOLTAGE=T. 05V
Lrow C1276 *
205
s
P
RM X5R 2
R1280 08081
0 BYPASS=U0500. 318: 12, 7mm
1 2 EVPASSA,OEOD J18: 12. 7nm
5% YPASS=U0500. J18: 6 35""1__
1/ 16W
M= LF CRI Tl CAL
205

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

PP1V0O5_ SO0

BYPASS=U0500. AGL6: 6. 35mm

BYPASS=L0500. J17; 6. 35mm

C1266 * C1267 *
1UF 1UF ——
10% 10% ——
6.3V 6.3V ,
RM CEf
402 402

YPASS=U0500. R21: 6. 35mm

NC_MVASTER=W LL_J43

SYNC DATE:O&/ 13/ 201,
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62 60 17 13 o _PPVRTC G3H
CRI Tl CAL
1 1 1 1 OM T_TABLE
R1300 R1303 R1302 R1301 U0S500
20K 20K 330K M v PCH CLK32K RTCX1 A6 | grexe BROADVELL- ULT
120w 50w 1120w 50w i NC RTC CLK32K RTCX2 AYS | RTCX2 2C+GI2
201, , 201 201, 5201 SYM5 OF 19 PCle Port assignnents:
PCH | NTRUDER L - AUS | | NTRUDER* SATA_RNO/ PERNG_L3| I3 PCI E SSD D2R N<3> 30 62 65
H5
\ N a7, RVEN SATA_RPO/PERP6_L3| ™ g POE SSDDPRP<3> cmjaosee s
g O SATA_TNo/ PETN6_L3| B15 E_SSD Ne3> 50 65 SSD Lane 3
R T L AV6 * 5 _
PCH_SRTCRS - SRTCRST E SATA_TPO/ PETP6_L3| ALS g POESSDRD CP<3> ypmyaoes
RTC RESET L > "I RTCRST
SATA_RN1/ PERNG_L2| I8 PCI E SSD D2R N<2> 30 62 65
1 1 H8
Cl31%2 J I (1:&,?03 57 63 50 OT}—HDA BIT QLK R1310 33 IAAAZ 67 HDA BIT CLK R V8 | HDA BCLK/ 1 2S0_SCLK SATA_RPLI PERPG_L2 PCOLE SSD DR Pez> oo >
5% - . | e ——————]
18V 187 FUACE_NEARE L0500 Avas: 1 27 SATA_TN1/ PETN6_L2| AL7 PCIE SSD R2D C N<2> 20 65 SSD Lane
X5R 2 2 xor 33 AV11 B17
pray pri) o7 63 59 (OOT}—HDA SYNC R1311 LAANZ - 1',45;@ ser\éc R - - HDAis‘((I}KEDIP%T'S%W‘S)FHVI SATA_TP1/ PETP6_L2 - PCl E_ SSD R2D C P<2> oD o o
PLACE_NEARLL0S00. AV11: 2. 27mm
o7 2 52 oo} HDA RST L R1312 33 AAAAZ 67 HDA RST R L & "B | HoA RsTr/ 125 MOLK SATA_RN2/ PERNG_L1| J6 PCI E SSD D2R N<1> % 62 65
5% 1/ 20W M- 201 hanl - - u - H6
PLACE_NEAR=U0500. AUB: 1. 27rmm o SATA RP2/PERP6_L1| ™® g, POESSDDPRP<1> cmaose s
HDA SDI AY10
R o HEA ':] - - - :xig [1); : ;:fog g| satA_Tne/PETNG_L1| B4 E_SSD Nel> %065 SSD Lane 1
62 - \ _RX Ed SATA TP2/ PETP6 L1| C15 e PCI E SSD R2D C P<1> oomy 30 65
(1PD) < - -
HDA SDOUT R1313 33 1 2 HDA SDOUT R AUL1 =
67 69 59 (T} NN 5 50w 201 - HDA_ S0 2205170 & SATA_ RN/ PERNG_LO| F5 PCIE SSD D2R N<O> %0 62 65
PLACE_NEARLDS00. AULL: 1, 27m ES am
TP _PCH 12S1 TXD pra AWLO HDA_DOCK_EN*/ 1 2S1_TXD SATA_RPS/ PERPG_LO POE SSD D2R P<0> ooz e
= AV10 U - 1 c17 SSD Lane 0
TP _PCH | 2S1_SFRM - HDA_DOCK_RST*/ | 2S1_SFRM SATA_TN3/ PETN6_LO PCIE SSD R2D C N<O> 30 65
SATA_TP3/ PETP6_LO| P17 > PClE SSD R2D C P<0> oD %0 s
TP _PCH I2S1 SCLK Y8 |1251_sak
SATAOGP/ GPI 84| YL g XDP FWPME L 16
UL <
AUB2 . SATALGP/ GPI 085, XDP_PX | 12 16
o5 62 16 ¢ [TR)—XDP_CPUPCH TRST L - PCH_TRST SATA2GP/ GPI O36|_V6 XDP_PCH UART SSD L BT H 12 16
o7 62 16 [Ty XOP_POH TCK 2552 | PCH TCK (170) | SATASGP/ GPI 087 ACL XDP_SSD PCIEQ SEL L am e
AD61
67 62 16 [Ty XDP_PCH TDI - PCH.TDI 1Py SATA_I REF| A12 o PP1VO5 SOSW PCH VCCSATA3PLL n
o7 62 10 (OOT}—XDP_PCH TDO 2581 | poH_TDO
XOP PCH TNB ADS2 2 L11 'R1370
67 62 16 [T . PCH_TMS 1Py F RSVDL——— »NC 3 01K
[ .
NCAELL | Rsv RsvDl_K10 NC irznw
NCx 2| RsvD n s SaTn o 2 %8lace_near-ws00. C12: 2. S4mm
@ PCHITAGX gy #F63 Iyt SATAL
NCx2Y2 | RsvD SATALED ()3 g PCH SATALED L 1
CRI Tl CAL
OM T_TABLE
UO500
BROADVEELL- ULT
+
2612
SYM 6 OF 19
TP_PC E CLK100M ENETSDN A3 | cLkauT_PCl E_NO %) XTAL24_INA25 o PCH CLK24M XTALI N am
TP _PCIE CLK100M ENETSDP &— 22 | cLkaut_Pal E_PO % xTAL2a_autl B2S g PCH CLK24M XTALOUT oD v
\» _ENETSD CLKREO L - 2| PaEckraripiais g PP1V05 SO PCH VOCACLKPLL u
o a2 PCI E_CLK100M CAVERA N B41 | o kouT_PCl E_NL é RevD 2L 'R1380
o 52 PCI E_CLK10OM CAVERA P A1 | o KouT_PCl E_P1 o revo ML o nc 3. 01K
D e —— — To6
1/ 20w
21 12 [Ty CAMERA CLKREQ L 0| PCIECLKRQL*/ GPI OL9 v
2 PLACE_NEAR=U0500. C26: 2. 54nm
o7 62 20 ¢oom—PCLE CLKI0OM AP N oL | akout_pa E_N2 DI FFCLK_BI ASREF|_26 PCH DI FFCLK BI ASREF
o7 62 20 (OOT}—PCLE CLKIOOM AP P 22 | cLkouT_PCIE_P2
ADL *
20 12 [rEy—AP_CLKREQ L - PCI ECLKRQ2*/ GPI 020 TESTLOA G35 PCH TESTLOW C35 R1390 10K LAANZ
C34 TESTLOW C34 Q_ 391 10K 1 2 5% 1/ 20W M 201
o _NC POIE CLK100M FWN 38 | cLkauT_PalE_Ng Madh v o TESTLOW Ak RT397 1ok VWV s mw—wa
NC PCIE_CLK100M FWP - 7 | CLKoUT_Pal E_P3 TESTLON AN
* - - TESTLOA ALS POH TESTLOW ALS RI393 10K i\\Avz o0 VW W
12 _FW CLKREQ L > | POl ECLKR@B*/ GPI 021 e
o7 25 (oM —POLE CLKI0OM TBT N 32 | akaur_PaE_w CLKOUT_LPC_o| ANLS LPC CLK24M SMC R 17 67
B39
oo q}—POLE CLKIOOMTBT P o B39 lakaur_PalE_Ps cLKouT Lpc 1| AP1S TP LPC OLK24M LPCPLUS R
2s 12 [rmy—TBT_CLKREO L -5 | PCECLKRQA*/ GPI (2 ! PD- PR
o5 62 %0 (OOT}—PCL E_CLK100M SSD N 27 | cLkouT_PCIE_NS cLkouT_I TPXDP_N B35 g TP_| TPXDP_CLK100MN
o5 62 30 (OOT}—PCLE_CLKI0OM SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXxDP_P|_A35 - TP_| TPXDP_CLK100MP
%0 12 [EEy—SSD CLKREQ L - 12| PCIECLKRQE*/ GPI 23
PP3V3 SO 8218%12%15 17 18 26 30 34 36 37
863073051172 185284°87 %80
RI377 100K 3npp 2 XDP_PCH UART SSD L BT H 1216
R1376 100K LAAN2 S%  Meow W 29! XDP PCH GPI GB5 12 16
R1375 100K 1 o 0% UEOW M 201 poy SATALED L
NN ——mw "ot ’2
R1340 100K 3apn 2 ENETSD CLKREQ L 12
R1341 100K 1 A2 S MEOW M 201 CAMERA CLKREQ L 12 31
R1342 100K LAANZ S% MEow M 201 Ap QLKREQ L 12 20
R1343 100K LAAAZ S% MEOW M 201 pyy o KREQ L 12
R1344 100K LAAN2 S% 20w W 29! TBT CLKREQ L 12 25
R1345 100K 1 o 5% M2OW W 201 gop OLKREQ L
NN Ao =

SATA Port assignnents:

Primary HDD/ SSD

Reserved: CODD

Unused

Secondary HDD/ SSD

SYNC DATE=12/17/ 201,

ISYNC VASTER=W LL_J43
PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®
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72 63 62 60 59
34 30 26 18 17 12 13 12 39 8. PP3V3_SO
38 37 3

57 54 43 42 41 40 39

35 18 13 (OO} PM SLP SO L

SLP_SO0# can be driven high outside of SO
Ul420 ensures signal

Tl
CRI CAL 8 12 17 60 62
OM T_TABLE
U0500
BROADVEELL- ULT
+
2GGT2
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POVWER MANAGENVENT
v D PCH SUSACK L - 2 susackr (1py DSWRVEN AW o PCH DSWRVEN
- -
o2 35 17 [Ty—PM SYSRST L - S svs_reseT DPWROK| AYS o, PM DSW PYRGD D, S
NO STUFF 5517 10 PM PCH SYS PVROK AR | svs_pPuRoK (rooeepsy  WAKESRNS o POE WAKE L am s = o e ‘R1451
LP # | | ion B
SLP_SO0# Isol atio R140(0) v 15 D PM PCH PYRKC Y7 | PoH_PvroK CLKRUN'/ GPI (B2 V5 gy PMCKRUNL ey sese 100K
20w 17 13 [rRy—PM PCH PVROK - P55 | APRK SUS_STAT*/ GPI 61| A% g, LPC PVRDWN L oD o i
y 2
_AL 0201, R PLT RESET L T pLTRST* SUSCLK/ Pl 052 AES PM CLK32K SUSCLK R oo 5 57
o2 57 [rEy—PM RSVRST L 25 RSVRST* SLP_S5*/GPIO63| APS g PMSIPSSL 0 s =
0%
2 33 v O PCH_SUSWARN L o=—V4 | SUSWARNF/ SUSPWRDNACK/ GPI 080 SLP_saxyN6 g PMSLP sS4 L OO 15 1 29 34 35 57
0361
— 35 16 13 [ry—PM PURBTN L LT PWRBTN: (1Py) SLP s3+ A4 g PMSIPS3L O 15 17 18 35 57
ravacs = 3 35 SMC_ADAPTER EN A8 ACPRESENT/ CPI 081 Sl AAS g TPPMSIPAL
sorse1 ) L — ep
461420 55 27 13 [rEy—PM BATLOW L "N | BATLOW/ GPI O72 SLP_sUs* (AP4 PM SLP_SUS L oo
\ o8 i PCH PM SLP SO L o3 sLP_so SLPLAN AT g TP PCHSIPIANL
s s P LP_WAN L AVB | SLP_W.AN*/ GPI CR9
NC
CRI Tl CAL
will only be high in SO. OM T_TABLE
U0500
BROAZIJI\EL L2— ULT
+
QKT
SYM9 OF 19
51 qoom—EDP BKLT PV — 28 | EDP_BrLCTL 2} DDPB_CTRLCLK| B9 DP TBTSNKO DDC CLK 18 28
< ODPB, RLDATA| o] DP_TBTSNK( DATA
s 13 goom—EDP_BKLT EN - A9 | EDP BKLEN % (IPD- Pﬁ%rm) e
EDP_PANEL PWR [e3 - DDPC_CTRLCLK| 22 DP_TBTSNK1 DDC CLK -
58 13 GO0} - EDP_VDDEN 0 CTRLDATA| P11 o—— " TBTSNK1 DDC DATA D e
(1 PD- PLTRST#)
26 10 [—TBT_PUR REQ L -5 | PR/ cPI 077 E
P4 "
35 13 igcw %NE;SG L o PI RQB*/ GPI O78 % poPB_AUXN|_ S8 DP _TBTSNKO AUXCH C N 25 65
62 13 - PI RQC*/ GPI O79 a DDPC_AUXNL_BE DP _TBTSNK1 AUXCH C N 18 25 65
SSD_BOOT N2 y, 150 qump—DP TBTSNKI o>
30 13 OOT}—22 - Pl RQD*/ GPI G800
poPB_AUXP|_BS DP _TBTSNKO AUXCH C P 25 65
s _NC POI_PME L - DA PVEr Py o DDPC_AUXPL A0 gy DP TBTSNKL AUXCHC P a0 2s 65
o2 13 oo} CDD_PVR EN L - | aPioss
o2 13 gogT}—HOM TBTMUX_LATCH - L1 | apl c52 poPB_HPDL S8 @ DP TBTSNKO HPD am =
o 1 ENET LOW PWR - 3l cPiosa 28
DDPX DP_TBTSNK1 HPD
57 13 o7 AUD_ PR EN - o C-HPD - < e =
o2 13 gm—AP_POLE DEV WAKE - L4 | epI o83 EpP_HPD| D6 @ DP [ NT HPD am s

PP3V3 S5 814,13,18,17,18,28 29 40 52 55
PP3V3_S0 8 11 12 13 15 17 18 58 $0 %3 36
TR P 0 TR P P T 8

R1405 1K 1 2 PM PWRBTN L
NN T

R1410 10K 1 2 PM BATLOW L
NN T

R1452 10K 1 2 PCl E WAKE L
NN T

R1455 10K 1 2 PM CLKRUN L
NN T

R1460 100K LAANA 2 PM SLP S5 L

R1461 100K LAAAZ Sw MEwW W 2 pMSLP s4 L

R1462 100K 1 n\an'2 Se MEw W 2 pMSIP S3 L

R1463 100K LAAAA S% o wvaw w ' PMSLP SO L

R1464 100K 1 o M MEW W 2 pMSIP SUS L
NN —or

R1430 100K IAANZ EDP BKLT EN

R1431 100K 1 o % vaw W 2! EDP PANEL PWR
NN o

R1440 100K LAAAZ TBT PWR REQ L

R1441 100K 1 z\nA'2 S% oW M 201 gvp RUNTIME SCI L

R1442 100K 1 n\an2 S MEOW M 201 ppv TBTMUX FLAG

R1443 100K o % MEOW M 29% ssp oot
NN —smw o

R1445 100K LAAAZ ODD PWR EN L

R1446 100K 1 znn"2 S MEW M 201 ppv TBTMUX LATCH

RL447 100K 1 a2 S% oW M 201 ENeT | OWPWR

R1448 100K o S% MW M 201 Ayp PWR EN
/V\/\/ 5% 1/ 20W M 201

R1449 100K 1 2 AP _PCI E DEV_WAKE
/V\/\/ 5% 1/ 20W M 201

29 34 35 57

18 35 57

59 63

SYNC DATE:O%/ 20/ 2013

PCH PM PCl / GFX

d} Appl e I nc.
®
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CRI Tl CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
or 25 (C>_PCLE TBT D2R N<O> - 0 Pere 0 o OO0 o musmano] A @y wsBEAAN e Ext A (LS/FS/ HS)
o7 25 [[Ry—PCLE TBT D2R P<0> »— 10 | PERPS_LO 2C+GI2 UsB2PO| AVE g USBEXTAP s
Thunderbol t |ane 0 o 28 PCIE TBT R2D C N<0> e— 2 |PETNS L0 sYM 11 OF 19 L B EXTB N 59 63 66
fea 22 o g WS LXIB N oy Ext B (LS/FS/HS
o7 25 qoOm}—PCLE TBT R2D C P<0> - PETP5_LO use2p1| AT7 USB_EXTB P CEr 5 o o0 ( )
F8
o7 25 [rgy—PCLE TBT D2R Nel> - = PERNS_L1 use2ne| ARB 5 BT N 20 66
o7 25 [rgy—PCLE TBT D2R P<l> - PERP5_L1 Use2pa2| AP8 USB BT P 2o 66 BT
Thunderbolt |ane 1 o 25 PClE TBT R2D C N<1> - B23 PETNS_L1
o 25 @E PCIE TBT R2D C P<1> 23 | PETP5_L1 USB2NG| ARIO o gy NCUSBIRN _ =ye 'R
usB2pP3| AT10 o g NC USB IRP o -
o7 25 [r>—PCLE TBT D2R N<2> - 0 | PERNS_L2
o7 25 [IEy—PCLE TBT D2R P<2> - G0 | PERPS_L2 usB2n4| AMLS USB TPAD N 34 62 68 Trackpad
AL15
B2P4 USB TPAD P
Thunderbol t |ane 2 o 25 PCl E TBT R2D C N<2> - B21 PETNS_L2 usi R o SESE—— =0
< 1
o7 25 (OOT} PCIE TBT R2D C P<2> - PETP5_L2 UsB2Ns | AML3 o——'" USB 5N — Unused
6 uss2ps| ANL3 TP _USB 5P
o7 25 [rgy—PCLE TBT D2R N<3> - PERNS_L3 hand
o7 25 [rgy—PCLE TBT D2R P<3> - F6 | pERPS_L3 usB2Ns| APLL NC USB CANERAN o
h bolt | 3 - A e o Reserved: Canera
Thunderbol t | ane o 25 PClE TBT R2D C N<3> - B PETNS_L3 USB2P6 o~—> NC USB CAMERAP 62
o 25 @E PCIE TBT R2D C P<3> & 21 | PETPS_L3
e USB2N7 ARLS NC_USE_SDN o2 Reserved: SD (HS)
or o2 2 (> PCLE AP D2R N - 1 |PErRG yggzwﬂ‘..M o2
o7 62 20 [Ty POLE AP D2R P - 11 | PERP3 Wiy =
i e 5|3 USB3 Port Assignnents:
AirPort o7 2 oo POLE AP RD C N 20 [ PET &
o7 20 qoo}—POLE AP RRD C P & 220 | PETP3 usBarN | $20 USB3 EXTA D2R N 53 6
i use3rPL| 20 o,  USB3 EXTA 2R P ) == ¢
F13 Ext A (SS)
52 _NC PCI E_FW D2RN - PERN4 usBaTL| C33 B3 EXTA R2D C N . (ss)
s _NC PCI E_FW D2RP - PERP4 UssaTP1| B34 USB3 EXTA R2D C P - e
Reserved: FireWre . _\NC PCIE_FW R2D CN - B29 | perra
& _NC PO E FWR2D CP -2 | PETPA usB3RN2| E18 o,  USB3 EXTB DR N ermso oo oo
usB3RrpP2| F18 o USB3 EXTB D2R P (T 50 63 66
a7 Ext B (SS)
o0 02 T T T 7| LERNL/ USBSRNG ussaThe| B33 o, uses EXTB ReD C N oD 55 s e s9
b Card Reader 66 63 NC_USB3RPCI PERP1/ USB3RP3 UsgaTpa A3 USE3 EXTB oD C P o s o0
(& Ethernet if combo) o6 63 NC USB3RPCI E_SD R2D ON €30 | pETNI/ USB3TNG
o6 63 NC USB3RPCI E SD R2D CP 1 | pETP1/ USB3TP3
F15 USBRBI AS* [y 10 ss PCH USB RBI AS
o7 %2 [rmy—PCLE CAVERA D2R N -+ | PERW/ USB3RM USBREI ASLAILL ] PLACE. NEARCLD500. AJ10: 2. Samm
o7 %2 [Ty PCLE CAVERA D2R P - PERP2/ USB3RP4 1R1570
Canera o 52 PCI E CAVERA R2D C N B31 | pETNe/ USB3TN Rsvo% NC 22.6
o a2 PCI E_CAMERA R2D C P A31 | pETP2/ USB3TPA RSVDLAMLO o 11 20w
, 201
NCxE15 | revp oo+ GPl oo AL3 XDP_USB EXTA OC L Van RRTES
NG EL3 | RsvD oc1+/ el oa1 | ATL XDP_USB EXTB OC L 14 16 59 63 1
11 s _PP1VO5 SOSW PCH VOCUSB3PLL PCH PCl E_RCOVP A27 | pcl E_RCOMP oc2*/ GPl oaz| A2 XDP_USB EXTC OC L 14 18 -
B27 | pci E_| REF o3 /GPIO13| A2 o, XDP USBEXTDOCL  myuie ——
R1500*
3. 01K
1%
11200
CRI Tl CAL
PLACE_NEAR=UD500. A27: 2. 54 2 OM T _TABLE
UO500
BROAZIJI\ELLZ— ULT
+
Q&
SYM 7 OF 19
o 62 38 LPC_AD<O> R1540 33 1 2 LPC_AD R<0> VL | ABD SVBALERT/GPIOLIL A2 o PCHSVBALERT L .
<D LPC AD<1> R1541 33 1/\/\/\'2 S% uEow M 200 | pc AD Rel> o= V12 | LADL AP2 VBUS PCH CLK
67 62 LB R1542 33 N /\/\/\/2 5%  1/20W  MF 201 LPC AD R<2> VUVUAY12 LAD2 S’VBCLK—‘J- {TOD) 6 190 38 54 67
67 62 35Pry—LPC AD<2> 33 NN 5w 301 G T g sveDATAL AHL o o SMBUS PCH DATA G 10 19 38 56 o7
or o2 sy LPC AD<3> R1543 LAANE T T % 1P AD Re3» pE LAD3 hand
o7 62 LPC FRAME L R1544 33 1 2 LPC FRAME R L V12 LFRANVE SMLOALERT*/ GPI G60| AL2Z g WO EN o o2
3 OOn A%, 5%  1/20W W 201 - g ANL I 0 a
- SMLOCLK] - SM._PCH K 35 67
- oD
o7 a1 qm—SPL_CLK R . AA3 | sp ak |9 SMLODATA_AKL @@= SM._PCH 0 DATA CBD 3 o7
Y7 v SML1ALERT# pul | -up not provided on this
o omSPL GO R L = q SP! 7??8* SML1ALERT*/ PCHHOT* / GPI 073&‘—@ PCH SM.1ALERT L 18 37 page, may be wire-ORed into other signals.
Y4 * hi ji , 100k pull-up to 3.3V SUS required.
PSPl CSIL e ——qSPI_CSL SM1CLK GPI O7s| AU g SWBUS SMC 1 S0 saL OOy 52 35 35 41 42 62 67 71 Qtherwi se P P 9
TP SPI_CS2 L AR | spy _gs2* SML1DATA/ GPI O74| A5 g g, SVBUS SMC 1 SO SDA  (mgry 5235 a0 a1 42 02 o7 11
- - 9 PY T
7 49qBry—SPL MBI R~~~ gy " | MEL R gy M2 5P Mosl @
(1 POTI PD)
o s SPI_M SO AM | spy mso | Gruipy  CLOK AR g NCCINKGK
it
z
o7 44 10qEry—SPL 102> o—s " sP 12 | Gruipy  CLDATAL A2 o g NCCLINKDATA o
(TPY)
o7 44 10qEry—SPL 103> o FllsP 18 |0 CLRST*A™ g NCCLINKRESETL o
(TPY)
PP3V3 SUS 511 14 18 44 55 56 57 60 62
PP3V3 SUS 511 14 18 44 55 56 57 60 62 Ismc eI TS SYNC DATE=00/13/ 201
R1580 100K 1 > XDP_USB EXTA OC L 14 16 33 CH us Pl NVBUS
R1581 100K 1mz S% oW M 201 xpp USB EXTB OC L 14 16 59 63 P PCl e/ B/ LPC/ SPI / -
_ 2 ep e iz
R1582 100K LAAN 2 S% Meow W 201 ypp ys EXTC OC L 14 16 | |
R1583 100K 1 , % MW MW 201 ypp ys EXTD OC L 14 16 e nc.
NN A App
R1548 1K iapp 2 SPI_| O<2> 14 a0 67 °
R1549 1K 1 o S%  U2W W 201 opy | o3> 14 44 67 NOTI CE OF PROPRI ETARY PROPERTY:
/V\/\/ s% 20w M 201 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
R1590 100K 1 2 PCH SMBALERT L 14 PROPRI ETARY PROPERTY OF APPLE | NC.
100K /V\/\/ 5% 1/ 20W M 201 EN THE POSESSOR AGREES TO THE FOLLOW NG
R1591 1/\/\/\/2 ST ot woL 14 62 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
J__ 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
- I'V ALL RI GHTS RESERVED
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CRI TI CAL
OM T_TABLE

56 53 49 40 36

17 16 11 8 6 _PP1VO5 SO
62760 57

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ: H
60 62 3 72
PRavE 50 R N 63 62 c0 55 39 38 34 19 10 35 [Ty PPBVE S3
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H SSD*LPSR:SiGQES,
R1631* 'R1636 R1635* 'R1611 100K
100K 100K 100K% 100K e
59 596 59 596 1200
1/ 20w 1/ 20w 1/ 20w 1/ 20w
ow 201,
201, , 201 201, , 201 o1
XOP MB RAMCEQ e B = e -
XDP_M.B_RAMCFGL 15 16 18 18 16 15¢Pry—XDP _M.B RAMCFQO -2
XDP_M.B_RAMCFG2 15 16 18 T aw
Hi TBT! EL_TBT
XDP_M_B_RAMCFG3 15 16 18 e DM TETMX S -
. 15 (oom}— TP MEM VDD SEL 1V5 L -
- = XDP_LPCPLUS GPI O yi
CR: TBT_G2SX_BI DI R, requires 100k pull-up to SUS i - -
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC 16 15 [T XDP_PCH GPI OL7 - T3
o2 15 (OOT}—SD RESET L - "
PLT RESET_L
101615 13 [T S 55 15 [Ty SMC VAKE SOl L - O
R1621" 1 [Ty TPAD SPI_INT GPICR8 L -
100K AN3
oo 34 15 (OgT}—TPAD USB | F EN -
20, 62 57 5 % 15 (T} SSD_PWR EN - %
25 18 (OO} PCH TBT PCIE RESET L - APL
o2 15 (oOT}—HDD_PVR EN - AL
63 16 15, XDP N_STATE. L ATS
TPAD SPI_INT_GPI Q28 L 15 63 15 (OOT}—SD_PUR EN - 1K
. 25 15 T TBI_PUR EN - 50
0Rl€81 25 18 16 15 (T XDP_JTAG | SP_ TCK P
r%ZuzUW 25 10 16 15 (T} XDP_JTAG | SP TDI - Y3
20201 15 15 (o}—JTAG TBT TS PCH -
TPAD SPI _INT L
sas (MR- 1PAD SPI_INT L o ss 15 ¢ooT}—PCH HSI O PUR EN -7
10RJ_682 2 15 (oom}TPAD SPI I F EN - AT
% 15 10 15¢Ey—XDP_ M.B RAMCFG3 -
2’642:01 62 44 1B SPI ROM USE_M.B - At
CAVERA PWR AGS
TPAD SPI_INT GPIO46 L 5 1o 15 0T} B EN PeH -
15 [Ty TPAD SPI I NT GPI 046 L .
15 16 1@y XDP M.B RAMCFGL -
R1639% 18 16 15Ty XOP M.B RANCEGR -2
100K
SSD SR EN L P2
ﬂzgw 62 30 15 (OOT}—SSL -
- 20 15 OT}—AP_SOI X_WAKE SEL - 4
© o SSD RESET L -2
-
CAM PCI E RESET L NS
pussufREER RS0 v e b
| Ri641 K IAAAZ PCH TCO TI MER DI SABLE -2
5% 1/ 20W M 201 d
PP3V3 S5 811,13, 16,12,18,28 29 40 52 55
PP3V3 S3 15 16 19 34 38 39 56 60 62 63
PP3V3 S3 15 16 19 34 38 39 56 60 62 63
PP3V3_S3 15 18 19 34 38 39 56 60 62 63
PP3V3 S3RSO_CAMERA a1 30
PP3V3 SO 8218228%1 %15 17 19 26 30 34 36
e O T O R T
PP3V3_S0 8 11 12 13 15 17 18 26 30 31 3
8715880 0 1 12 8207880
TBTLC for CR SO for RR 020372
R1610 100K i > XDP_PCH GPI O76
NN —mw =t e
R1614 100K s apn 2 XDP_LPCPLUS GPI O 15 16 62
R1615 100K LAANZ S% 12w W 201 o poH GPILOLT 15 16
5% 1/ 20W M 201
SD_ON_M.B >
R1616 100K 1 ) SD RESET L 15 63 R1616 should also be stuffed if
R1617 100K 1%; 5% 1/20wW W 201 Svc WAKE SO L o pl atf orm does not use SD card
R1618 100K LAANZ S% 12w M 201 Tpap Spl I NT L 15 34
R1619 100K LAAAZ S% 20w M 201 7pap USB I F_EN 15 34
R1620 100K __inAA 2 Z: i:izx N“’: zz SSD PWR EN 133055 SSD_LPSR SO BOM option is on R1620
R1622 100K SSPW{*;ZSD HDD PVWR EN 15 62
R1623 100K LAANZ 5% M2oW M 201 xpp SDOONN STATE CHANGE L 15 16 63
R1624 100K LAANZ S% MEow M 201 gp pwR EN 15 63
R1625 100K LAANZ S% 12w W 201 1pT pyuR EN 15 25
R1626 100K 1 o % M2OW M 201 xpp JTAG ISP TCK
AAAA— 15 16 18 25
R1627 100K LAANZ 5:° vzow M 200 xpp JTAG ISP TDI 15 16 18 25
R1628 100K 1 nnA'2 S MEOW M 291 j7AG TBT TMS_PCH 15 18
R1629 100K LAAAZ S% lzow M 201 poy HSI O PWR EN 15 56
R1630 100K LAANZ S% MEoW M 201 1pAp SPIIF EN 15 34
5% 1/ 20W M 201
R1632 100K 1apn 2 SPI ROM USE_M.B 15 4 62 Stuffed R1632
R1633 100K LAANZ S MEOW M 291 CAMERA PWR EN PCH 15 18
R1634 100K IAAN 2 S% 20w M 201 7pap SP| I NT_GPIO46 L 15 No- St uf f ed R1634
UFF 5% 1/ 20W M 201
R1637 100K 1anp 2 SSD SR EN L 15 30 62
R1638 100K LAANZ S% 120w M 200 Ap 501 X WAKE SEL 15 29
R1640 100K 1 o S% MW M 201 oo EwPME L 12 16
NN —Tmw o
R1652 10K 1 2 LPC SERI RQ
NN = o3 e
R1691 100K 1 > BT_PWRRST_L
NN S o
R1693 100K 1 W\/z ENET_MEDI A SENSE 15 62
R1694 100K LAANZ S% 2w M 201 ) op RO L 15 62
RI695 100K snnp2 o o LoD PSREN i

U0500
BROADWELL- ULT
2Ggr2
SYM 10 OF 19
BMBUSY*/ GPI O76
GPI C8
LAN_PHY_PWR CTRL/ GPI O12

GPI OL5 (I PD- RSVRST#)

GPI 016
GPI 017
GPl 24
GPI Q27 (1 PD- Deepsx)
GPI (28
GPl 26
GPI 066
GPI 067
GPI 068
GPI 069
GPl 44
GPl 47
GPl 048
GPl %49

GPl O
LPI O

GPI G50

HSI OPC/ GPI O71
GPI 013

GPI 014

GPl 25

GPl 045

GPl 046

GPl

GPI 010
DEVSLPO/ GPI G383
SDI O_PONER_EN GPI O70
DEVSLP1/ GPI C38
DEVSLP2/ GPI G389

SPKR/ GPI 081
(I PD- PLTRST#)

13 15 16 18

R1650*
1K
5%
11200
201,
D60
THERMTRI P* PM THRMIRI P L
- oD e o2 Pul | -up/ down on chi pset support
9 RON/GPIoB2l V4 o, TBT CIO PLUG EVENT L am e = Cactus Ridge: Alias to TBT_Cl O PLUG EVENT,
s SERI RQ_T4 LPC SERI RO 15 5 62 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L,
g PCH OPI_covp| AWL5 PCH COPI_COWP
AF20, PLACE_NEAR=U0500. AWL5: 2. 54mm
o AEars NC ‘R1655
Fovo X NC 49.9
0%
1/ 20w
GSPIO_Cs*/GPI 83| RO g AUDSPI CS L 15 62 A
GSPIO_CLKI GPI 084| L6 o AUD SPI CLK 56
GsPlo_Msa crlogs| o g,  AUD SPI_M SO 15 62 =
&5 -
GSPI 0_Mos! / GPI cg6| L8 AUD SPI_MOSI .
(1 PD- PLTRST#) = -
GSPI1_CS'/GPICB7| N7 g TPAD SPI CS L oo - =
GSPI 1_CLK/ GPI c88| L5 @ TPAD SPICLK flou) SEETR
GsPl1_MsoGrlos9| N o,  TPAD SPI_M SO am s s o
o o=
GSPI_Mos /GPI 090| K2, TPAD SPIMCSI OO 15 4 o0
UARTO_RXD/ GPI 091| J1 @ PCH BT UART 2R 15 62
UARTO_TXD/ GP1 02| K3 o, PCH BT UART R2D 15 62
UARTO_RTS*/ GPI 003| 32,  PCH BT UART RTS L 15 62
UARTO_CTS*/ GPI 004 &L o, PCH BT UART CTS L 56
UARTL RXDIGPI ol K4 o, PCHUARTIRXD s
UARTL_TXDIGPIOL| @ o, PCH UART1 TXD s
UART1_RST*/ GPI c2| 33 JTAG I SP_TDO 51
UART1_CTS*/ GPI 8| J4 PCH UART1 CTS L s
120 sDAGPIOA| P2 g AP SOIXWKEL ~  amuse
12c0_SCL/GPI o6 F3 g AP RESET L
12c1_sov Pl os| g,  PCH 12CL SDA s
12c1_sc/cPlor| FL o, PCHI2CI SCL s
SDI O_CLK/ GPI C64_‘—@E3 TBT POC RESET L 26 Pul | -up on TBT page
SDIO_CM GPI 065 P4 g, BT PVRRST L oD - 2
SDI O_DO/ GPI 056_*_@'33 PCH STRP TOPBLK SWP L a7 Requires connection to SMC via 1K series R
(1 PD- PLTRST#)
SDIO DL/ GPl 07| B4 g,  ENET MEDIA SENSE am s =2
SDIOD2/GPI0e8l S g LODIROL am s«
SDIO DB/ GPlos9l B2 g  LCD PSR EN o -

72 63
34 30 26 18 17 15 13
57 54 43 42 41 40 39

page (depends on TBT controller)
requires pull-down.
requires pull-up (SO0).

PP3V3_S0

=
8

AUD SPI_CS L R1660 100K IAAAL
AUD SPI_CLK R1661 100K 1/\/\/\/2 5%  1/20W M 201
AUD _SPI_M SO R1662 100K IAAA 5%  1/20W M 201
AUD SPI_MOSI R1663 100K LAANL S%  Tzow W 201
5% 1/ 20W M 201
TPAD SPI_CS L R1664 47K IAAAZ
TPAD SPI_CLK R1665 47K LAANZ 5%  1/20W M 201
TPAD SPI_M SO R1666 47K LAANZ 5%  1/20W M 201
TPAD SPI _MOSI R1667 ATK L AAAE 5% 1zow W 201 Y
5% 1/ 20w MF 201
PCH BT UART 2R R1668 47K IAANZ
PCH BT UART R2D R1669 47K LAAN 5%  1/20W W 201
5% 1/ 20W M 201
PCH UART1 RXD R1672 47K 1 2
PCH 7 T
UART1 TXD R1673 47K 1m2 5% 1/20W M 201
JTAG | SP_TDO R1674 100K AN 5%  1/20W W 201
PCH UART1 CTS L R1675 47K IAAA 5%  1/20W W 201
5% 1/ 20W M 201
AP_SOI X WAKE L R1676 100K IAAAZ
5% 1/ 20W M 201
PCH 1 2C1_SDA R1678 , ok DYV _
alzcsa RIGTO 2 2K L AAA 2 —mm——r
PCH BT UART RTS L R1670 47K LAAAL
PCH BT UART CTS L R1677 47K 1/\/\/\/2 5% 1/20W M 201
5% 1/ 20W M 201

ISYNC MASTER=W LL _J43
PCH GPI O M SC/ LPI O
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Extra BPM Test p0| nts 5349 40 36 17 1615118 5 PP1V05 SO Mer ged ( CPLJ/ PO") M cro2- XDP 5349 40 36 17 16 15118 8 PP1V05 SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
P
oo o D—XPBPML<2> __\py XDP_CONN Use with 921-0133 Adapter Flex to 65 52 16 5 _XDP_CPU TDO RI810 _51__1ann 2
TP1802 : PLACE_NEAR=UD500. F62: 28mm 5% 120w M 200
. XDP BPM L<3> TP- P8 J1800 support chipset debug. XDP
=P .
B TP1803 DF40RG 80DP- 0. 4V o 62 10 5 XDP_CPU TCK e \/\/v—_l1
o5 o X2 BEM L<d> . —m 1p1go4 'R1830 PLACE_NEAR-U0500_ E50: 28mm 5% 120w 76T
TP-P6 150 62 (T 61
XDP_BPM L<5> ) : 1
65 6 m—%s TP1805 E,answ U/ TDl and TMS are terminated in CPU. =
XDP_BPM L<6> ity
5 ¢ MD——————>——XTP TP1806 2402 2 1
TP-P6 O O
4 3
o5 o [TEy—XDP_BPM L<7> IB TP1807 o5 02 oGy XDP_CPU PREQ L OBSEN_AQ S 00 Py COBSEN_CD CPU CFG<17> ame
TP-P6 o5 2 o [Ty XDP_CPU PRDY L CBSEN A1 S 0 0 = CBSEN _C1 CPU CFG<16> ame
k| 7
O O
o o [T CPU CFG<0> OBSDATA_AQ Py 19 5 02 Pu—— OBSDATA QD CPU CFG<8> Yan G
65 6 (I CPU CFG<1> OBSDATA_A1l Py 26 04— OBSDATA_C1 CPU CFG<9> Yan i L
pillg 14 13
O O
o5 6 [T CPU CFG<2> OBSDATA A2 Py 190 01 g CBRSDATA_C2 CPU_CFG<10> ams
o5 62 6 (Ty—CPU CEG<3> COBSDATA_A3 o——10 0 oup COBSDATA_C3 CPU CFG<11> ame o
il 29 19
O O
o5 6 (T)—XDP_BPM L<0> COBSEN_EQ =30 01 COBSEN_DO CPU CFG<19> ame
65 6 XDP_BPM L<1> CBSEN_B1 ] 22 CBSEN D1 CPU CFG<18> .
[ane > g g - e
55 6 [T CPU CFG=4> OBSDATA_BO P 2 5 04— OBSDATA DO CPU CFG<12> ame s
65 6 CPU CFG<5> OBSDATA_B1 Py 39 29 CRSDATA_D1 CPU CFG<13> 6 65
[mmrg >~ g g P <™
YOP o5 o [T CPU CFG<6> OBSDATA B2 Py 06 042 o OBSDATA [ CPU CFG<14> ams s
36 35
17 o (> CPU_VCCST_PVRGD RLB00 1K _szap 2 o o [D—PY CFC7> CRSDATA_Ba -— 50 -~ CBSDATA 3 CPU CFG<15> ame -
PLACE_NEAR=U0500. C61: 2. 54mm 5% 1/ 20W VF 201 39 00 37
XDP 52 XDP_CPU VCCST PWRGD PWRGDY HOOKO - 95 o2 - L TPCL K/ HOOKA NC
3 13 (OOT} PM PWRBTN L R1802 o IAAAZ XDP_CPU PWRBTN L HOOK1 - 40 o - | TPCI K#/ HOOKS NC
PLACE_NEAR=US000. J3: 2. 54mm 5% 1/ 20W VF 0201 VCC_0BS_AB » P P VCC_0BS_CD xOP
XDP s @om—CRU_PVR DEBUG HOOK2 - 40 o - RESET#/ HOOK6 65 XDP_CPURST L R1805 1K IAAA A PLT_RESET L e FECE
a5 17 13 ¢OOT}—PM PCH SYS PVROK R1804 0 1iapAp2 52 XDP_SYS PWROK HOOK3 &= EL PO 1A DBR#/ HOOKT. XDP_DBRESET L 17 s monce FEEN osobt acr: 2 hmm
5% 1/ 16W M- LF 402 s 50 49 e B
00 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
67 56 38 19 14gEry—SVBUS PCH DATA SDA 10 01 o= 0 XDP_PCH TDO TR 22 0 02 o7
o7 54 38 19 14 [TEy—SMBUS PCH CLK sa - 54 53 - TRSTn XDP_TRST L
XDP_PCH TCK P D CR XDP_PCH TDI
67 62 16 12 (OOT} TCK1 = 0 O - ID1 {O0D 12 16 62 67
65 62 16 5 (OT}—XDP_CPU TCK TCKO - L e 24 - NS XDP_PCH TMS [OOD 12 16 62 o7
XDP 9 6 o4 XDP_PRESENT#
16 12 ¢ooT}—POH JTAGX R1835 0 1 2 XDP XDP XDP XDP XDP
ace MEARY 1600 o: 2ame® C1804 | |'r1831 C1800 * 0 /N oo 1 C1801 1 C1806 C@é':o“m
0.1UF —— { 3¢ 0. 1UF —— U —/— 0. 1UF —/— 0. 1UF Q184 ¥
VS 2 % 9 8% T, 8%y DVNSLOBVK: 7 S[ [0
/
IR - 51850847 § oo  opoen i I
2
| 1 o[ 3T Jo XDP_CPU TDO s 16 62 65
1 J_ = PLACE_NEAR=J1800. 51 28V <
XDP_CPU PRESENT L
CRI TL(%L o
Q184 @ ~
DVNSLOBVK- 7 > [
SOT563 ii’
o[ BT o XDP TRST_L 612 16 62 65
© - MAKE_BASE=TRUE
XDP_CPUPCH TRST_L OO & 12 15 62 6
CRI Tl CAL XDP_CPUPCH TRST L [0 & 12 15 62 65
XDP ©
PCH XDP Si gnal s Q842 x  w
OMBLOgY 7 IO
These signals do not connect to XDP connector in this architecture, only accessible X
via Top-Side Probe. Nets are listed here to show XDP associ ations and to make cl ear CPU JTAG | SOI at | on a KT 0 XDP_CP
U _TDI
what restrictions exist on PCH GPI Gs when Top-Side Probe is used for PCH debug. PLACE_NEAR=J1800. 55: 28nm ™ < D © 2
. . PP5V_S0
PCH XDP Si gnal s Non- XDP Si gnal s 60 59 57 56 54 50 49 43 32 37 .
52 40 29 28 18 17 15 13 11 8__PP3V3 S5
XOP M.B RAVGECD BREBY 6 842XDP ®
10 15¢T) D TP1870 = b
59 16 11 ¢OOT}—XDP_USB EXTA OC L S— XDP_USB EXTA OC L T 14 16 33 'R1845 DVNSLOBVK: 7 > *0
- C1845 * b
XDP_USB EXTB OC L — XDP_USB EXTB OC L K
53 50 16 14 (OO} ST — I ¢ 2o o0 o0 0.1 —— Ureas 30 O[3 o XDP_CPU TVB oo - o2 e
1/ 20 ]
14 (oo XDP_USB EXTC CC L > Tp1873 Xsﬁ'gégﬂ\c' 2 7aLvC1G07GE Yor )
TP-P6 SOT891 2
XDP_USB_EXTD L PP1V/
I LS &« % TP1874 57 35 17 [Oy—ALL_SYS PVRGD 2lA ToS 4 XDP_JTAG CPU | SO L £0 %8 05 SUs
63 16 15 (OOT}—XDP_SDOONN STATE CHANGE L — XDP_SDCONN_STATE CHANGE L QT 15 16 63 1 ne = NALs NO STUEF
VAKE_BASE=TRUE — NCx—4 15 % NC
XDP_M.B_RAMCEGL PCH JTAGX R]‘M’\/\/\/
D D TP1876 G\ e PLAGE NEAR- L0500, AEG3: 28 S TEow W 71
- e
18 15 XDP_M.B RAMCFG2 b)) TP1877 XDP
) 67 62 16 12 _XDP_PCH TDO R1890 51 1
16 15¢gry—XOP_M.B_RAMCEG3 P Tp1878 PLACE_NEAR-U0500. ABeT: 28mm YV V'V 5% 1720w W 201 |
TP- PG XDP
XDP_PCH TDI R1891 51 1
25 10 10 15 [rRy—XDP ITAG | SP TCK — XDP_JTAG I SP_TCK OO 5 10 19 2 o7 ez e PLAGE NEAR-U0500. A6t 28mm ~ VVV s Tmow W zo1
MAKE_BASE=TRUE — XDP
XDP_FW PME L
12 g B TP1879 o7 62 10 12 XDP_PCH TMS RI892 51 :anp s
XDP PCH GPI CB5 - . N | PLACE_NEAR=U0500. AD62: 28mm 5%  1/20W M 201
12 (OO} ]\;—:?s TP1880 NOTE: Must not short XDP pins together! NO STUEF
XDP_PCH UART SSD L BT H XDP_PCH TCK. R1896 51 1
2 O OB Tp1881 o7 62 10 12 A e wsoo Agez zam VW Tmew o
12 XDP SSD PCIEO SEL L R1884 1K 1 2 NO STUFF
< a%W%Y% 5% 120w WM 201 oo o2 10 12 0 _XDP TRST L R1897 51 j
62 16 15 XDP_LPCPLUS GPI O = XDP_LPCPLUS GPI O CBD 15 16 62 PLACE_NEAR=U0500. AUG2: 28mm 5%  1/20W M 201
VAKE_BASE=TRUE — L
15 oo XDP_PCH GPI 017 %TP1886 =
XDP_PCH GPI O76
15D ](w@;s TP1887
25 18 16 15 [Ty XDP_JTAG I SP TDI S— XDP_JTAG | SP_TDI OO 15 16 16 25

Unused & M.B_RAMCFGx GPI Os have TPs.

USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.

SDCONN_STATE_CHANGE_ L is aliased, do not
JTAG_I SP (non-TMB) nets are aliased, do not

NOTE: Should force PCH GPl 047 high to ensure TBT router

SSD_PClI Ex_SEL_L straps are connected via 1K to common net.

LPCPLUS GPIO is aliased, do not

attenpt use during PCH debug.

pl ug/ unplug SD Cards during PCH debug.

attenpt bit-banged JTAG during PCH debug.

powered to avoid | eakage/ cl anpi ng of signals.

ISYNC MASTE LL J43
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System RTC Power

Source & 32kHz / 25MHz d ock

Chi pset uses 24MHz crystal,

CGener at or

G eenCLK kept

to save 1x 25MHz crystal

& 1x 32kHz crystal

PCH Reset Button Menory VTT Enabl e Level -Shifter
47 46 44 38 35 35 24 23 30 37 _PP3VA2 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
FEEETY in-cell VBAT (300-ohm & 10uF RC) 31 30 26 18 17 15 33 15 10 5. PP3V3 SO
This looks alittle ugly to support No Coin-Cel|: 3.42V G3Hot (no RC) VR 68 60 51 40 23 22 21 20 19 _PPLV2 S3
new and ol d parts. Wth GreenCLK Rev C N 60 62 63 72
i i R1995 PP3V3 SO 8219218%18%15 17 18 26 30 34 36
pin 5 nust receive S5 power (Stuff R2042) 4020 23 18 17 18 35 13 13 8, PP3V3 S5 10K 57'38"807 30 31742 "43%54 787730
Coin-Cel | & G3Hot : 3. 42V G3Hot 5%
XDP B
Coin-Cel| & No G3Hot: 3.3V S5 2o C1970 * < R1970
No Coi n-Cel I : 3.3V S5 R1996  |220t 0.1UF —— veC 330K TPS51916 | (leak) = +/- 1uA
i ’ : 0 10% —— U1970 120w Vih(min) = 1.8V
No bypass necessary 65 16 XDP_DBRESET L 1 2 o PM SYSRST L CBD 13 35 62 Xsﬁrcéga\a 2 fva !
@ eenCLK 25Mz Pover - 15 _PP3V3 S5RS3RSO_SYSCLKGEN [ VY o STURF pony ranpicre L 33uW when driven- | ow
Mist be powered if any VDDIOis povered. o 'R1997 s CPU MEWTT PWR EN LSVDDQ YN DY 4 MEWTT PVR EN -
5% A o 12> TAKE_BASE=TRUE
CAM XTAL Power a1 _PP1V2 CAM XTALPCI EVDD o~ © G 57/0 NC 1|NC NCLS. NC MEWTT PWR EN 17 51
/16w *— e
TBT XTAL Power 62 60 26 25 15 _PP3V3 TBTLC 9 § VBAT and +V3.3A are M LF G\D
& internally ORed to 2S‘ULK PART_SYS FESET <]
C1924 c1922 :| |+ c1902 > ereste VEDRTC AT 7
0. 1UF —— 0. 1UF — U1900 +V3. 3A shoul d be first -
T 12 20%, SLGINBLABOY avai | abl e ~3. 3V power £
. 2 . 2 2 =
R oy R 3a01 TN to reduce VBAT draw.
CRI Tl CAL
PP5V
11 VI OE_25M A 32. 768K| 12 PCH CLK32K RTCX1 12 60 59 57 56 54 50 49 43 32 1 5V_SO
L CKPLUS_WAI vanrTerrr?ij_ s vi e 25M B \R1920
C1905 = 14 Vi OE_25M C 25M AL CH ME 1 100K
12PF R1805 25M Bl @ SYSCLK_CLK25M CAVERA a2 67 P Di sable Str ap 190
2 || 67 SYSCLK CLK25M X2 1 2 sz SYSCLK CLK25M X2 R DU %] 25M 15 SYSCLK_CLK25M TBT 25 67 azow
= A
L, 150w NO STUFF - X1 PPVRTC G3H 512 13 60 02 ® 2201
o & o ~ CRITICAL e ‘R1906 VOUT| L g 4 For SB RTC Power Q920 o . SPI_DESCRI PTOR OVERRI DE_LS5V.
0201 Y1905 M ap THRM DUNSLOMS T > &
NC 25. 000MHZ- 12PF- 20PPM 50w —\ PAD 1 C1910 s6 11 s _PP1V5_SOSW AUDI O HDA
C1906 © s 2%z, svm v REEE ——1UF L o3 o SPI_DESCRI PTOR OVERRI DE
12PF 2 Zom, = <
1]z 7 SYSCLK CLK25M X1 2 R "
Is.,,ln NOTE: 30 PPMor better required for RTC accuracy 920 Dle
L 25v DMNBLOGVK- 7 | |—d
NPO- COG- CERM SOT563
0201 = VER 3 Kh
—
1712 _NC RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 12 17 -
PCH 24MHz Crystal T rerTesTTE am j o
C1915 N IPD = 9-50k
6. 8PF R1915 s [T9y—SPL_DESCRI PTOR OVERRI DE L 1
1] ]2 o PCH CLK24M XTALOUT R LA PN 2 POH CLK2AM XTALOUT am = )
[ CRI TI CAL 506 PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
T Y191 1/ 20w N If high, ME is disabled. This allows for full re-flashing of SPI ROM
28 NCX Z 5 0201 R1916 SMC controls strap enable to allow in-field control of strap setting.
0201 24. 000MHZ- 20PPM 6PF 1M ¢ !
NCX NC 5% Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
3. 20X2. 50M* SML 1/ 20w
C1916 K v
6. 8PF 2
1] ]2 PCH CLK24M XTALI N oo 22
11 0
1 v VCCST (1.05V S0) PWRGD
= QG
0201
PP3V3 S5
PCH 24M#z CQutputs SRR SRR PPLVOS_SO o 15 10 36 40 49 53 50 57
— LPC CLK24M SMC
N O C1930 crmea  |'R1931
LPC CLK24M SMC R 1 2 LPC CLK24M SMC 1 10K
o D A e V) @D e VL1930 h
1/%60w 18y TAAPIED9 11200
v XSR CERM 2 of  somor "
201 0201 v 2
57 a5 17 16 _ALL_SYS PWRGD 2 [p 4 CPU_VCCST PWRGD oo °
57 35 18 13 TR)y—BM SLP_S3 L il
s INC
NCX— @D
B
PCH PWROK Gener ati on R
47 46 44 3 3 35 34 33 g0 17 _PPBVA2 GBH = o
33 83 86 33 89 a8 PM _PCH oo 12 17
VAKE_BASE=TRUE
72 63 62 60 59 BYPASS=U1950: 5MM
suspuBRERE RS 1 C1950
0. 1UF
1 i
e ngg?( . NO STUFF W Do we need this?
s R1963°| |’R1960
11200 5 A
201 = s% 5%
2 1/ 20w 1/ 20W CKPLUS_WAI VE=UNCONNECTED_PI NS
8 74LVC2Q08GT M M
NO STUFF 57 58 17 15 (OO ALL SYS PWRGD i sSoT833 0201 ; 4 0201 S - !
R1951 U1950\ . PM SO PGOOD ) s sora3a R1962 ISYNC VASTER=J43 _M.B1 SYNC_DATE=01/ 09/ 201
0 1K
1 2 CPUVR PGOOD R 2 / F 3 SYS PWROK R 1 > PMPCH SYS PWROK H
a9 17 8 = N 08 NO STUFI § . U1950 N ooy 13 16 35 (:hl pset Support
w8178 CPU VR READY 1120w 4 R1961 08 1720w
M 100K M
0201 5% B 201
1/ 20w
—_ za:f CKPLUS_WAI VE=UNCONNECTED_PI NS
2

% 35 27 20 [TRg)—SMC DELAYED PVRGD

7
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7

4

2

qwnay
58N

Pl at f or m Reset

Connecti ons

GreenCLK 25MHz Power

NASEES

57 35 34 29

57 35

56

18

17

S4 PR EN
PM SLP S4 L

DBGLED

E)

DBGLED

090
DMNSLO6VK- 7
SoT563
VER 3

”
s[G™

PM SLP S3 L

o] T3 o

w

DBGLED DBGLED
DWNSLO6VK- 7 |26 DWMNSLO6VK- 7 |2
SOT563 |<'_ SOT563 |<'_
VER 3 VER 3
— —
& &
2[G™ sty 5[G7 S

DDC Pul | - Ups

16 15

13 D PM SLP_SO_L

NO STUFF 2.2k pull-ups are required by PCH
to indicate active display interface.
Unbuf f er ed R2040
i i !
63 62 60 56 39 38 34 10 15 _PP3V3 S3 A QN e —  PP3V3 S5RS3RSO SYSCLKGEN 1718 DP++ spec violation, should renove!
%0 - 72 63 62 60 59
16 15 10 [Ty PLT RESET L v PP3V3 S5RS3RSO_SYSCLKGEN RS e
M
%61 M N_KEGK W DTH0. 2 W NO STUEF NO STUFF
R2071 NO STUFF YA e 1, 1,
A0 PCA9557D RESET L o R2041 R2020 R2021 R2022 R2023
2. 2K 2. 2K 2. 2K 2. 2K
126w 72522 99 5°_PP3V3 SO ARA 2 R2041/2 should be stuffed for 11200 320w 11200 320w
o BRBBABREN L GreekCLK A or B depending on S2 rail M
0201 5% 201 201 201 201
1/ 20W 2 2 2 2
M
3 62 60 59 0201 R2042 shoul d be stuffed for GreenCLK C 28 18 13 _DP_TBTSNKO DDC CLK
% 13 9{ §°_PP3V3 SO Scrub for Layout Optim zati 26 15 13 _DP_TBTSNKO DDC DATA
0 38 13 17
5 28 32 Al Buf £ p R2842 18 13 _DP_TBTSNK1 DDC CLK
CRI Tl CAL uffere 102033 1 17 19 15 13 1 ,-PP3V3 S5 1 2 16 13 _DP_TBTSNK1 DDC DATA
1 @‘;Vflms R2872 1,szvg.w TBTSNK1_DDC is pulled-up just to indicate that
4 i . i AUX- onl y.
u2071 o PLT RST BUF L 1 2 oo 3 D;/gl DP port is used No DDC on this port, AUX-only
j N uszg'w NOTE: Only DDC DATA is sensed by PCH, so
R2070 0501 R2088 DDC_CLK pul | -ups are unstuffed.
1 C2071 100K L0 > pi p
o T o =
2 18 LMo NCOSTUEF 120w . . Thunder bol t Pul | - up/ downs
CEER Redwood Ri dge JTAG I sol ati on
1 2 CAM PCI E RESET L Flos RN ) 21 30 20 38 37 15 33 5 33 5.PP3V3 SO
) _ 39 83 2838 31 38 33 38 3 %6
J_ 5% TBTLclcaj be on when SO II N kOH’ tandR';n ce-versa CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS
— /
= v solation ensures no |eakage to RR or PG RR/FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC (on TBT page) .
0201 R2015
62 60 26 25 17 _PP3V3 TBTLC 100K
25 18 15 [T mp:(gjmgslmio E RESET L = PCH TBT PCIE RESET L gormy 15 18 2 1200
201
PP 1 2
cmmpreEry PRV reo61!| | 2060 R2062
— 100K Qo UF 5%
BYPASS=U2030: 3nm " Zg;/nv , 1oV :A/:ZDW
C2030 * M e , 201 Fal con Ridge PLUG EVENT is active-low, always driven (pull-up)
L 201,
— U2060 —EESE TBT PLUG EVENT L
v, L 74LVC2 07 S0 pull-up on 25 18 15 (OO} TBT CI O PLUG EVENT L — TRE co Vej N :5 8 25
X5R- CERM - SOT891
o NOST! To P
o From RR 2 > LTAG TBT T0O iaa N avle  [ITAG ISP TDO o o Required for unused second TBT port
CRITI CAL 12
s 74LVC1C08 From PCH 15 (r>—1TAG TBT TVS PCH 3leA & 2Y| 4 JTAG TBT_TMS To RR 25 TBT B EL
57 35 34 20 18 13 [TRY—PM SLP sS4 L \Smsg] SO pul |l -up on PCH page G 25 DP TBTPB HPD
030 |4 CAMERA PWR EN oD o 25 TBT B CONFI G2 RC
15 [y CAMERA_PWR_EN_PCH 08 25 TBT_B CONFIGL_BUF
25 _TBT B LSRX
3
= R2016* 'R2017 R2018* 'R2019 'R2014
= o . 10K 10K 10K 10K 10K
NOTE: Sol ution shown is for Qher PCH's may require isolation on TCK Y zg;mv ?rzuw Y zg;mv ?rzuw ?rzuw
and TDl as wel | PCH glitch-prevention. V3
201, , 201 201, , 201 , 201
R2830 NOTE: This reference schematic assumes PCH JTAG GPIGs are only used for
2 Thunderbolt. If other ASIC JTAG signals are wired into these GPIGCs
5% different isolation techniques will likely be necessary. =
1720w
ot Power State Debug LEDs .
DBGLED TBT Aliases
7 56 (For devel opnent only)
s 18 pp3v3 S5 R2094 MAKE_BASE
s 48 O AL PP3V3 S5 DBGLED 2 10 15 [y DP_TBTSNKO DDC QLK e — DP_TBTSNKO DDC CLK oo 12 19 2
™M N_LT NE_W DTH=0. 5 WM DP_TBTSNKO DDC DATA — DP TBTSNKO DDC DATA
PLACE_SI DE=BOTTOM 5% M N_NECK_W DTH=0. 25 MV 28 18 ISE IRUE. @ 13 18 28|
- 1/ 16W VOLTAGE=3. 3V K
VE- LF MAKE_BASE
402 25 10 19 ¢oOT}—DP_TBTSNK1_HPD — me DP_TBTSNK1 HPD Von ERCES
DBGLED DBGLED DBGLED DEGLED DEGLED (I>_=DP TBTSNKIL M. C P<3..0> — e DP TBTSNKI M. C P<3..0> oD - s o
1 =
R2090 RQOZQJ‘; Rzozgo?( Rzoz%ﬁ RQOZQOE Pin N61 needs a TP for Power to performiFDI M test —=DP TBTSNKI M. C N<3..0> — ImE DP TBTSNK1I M. C N<3..0> oo 5 25 o
Zosﬁ 05 506 506 506 Renaning the pins N61 and P61 to renpve automatic diffpari o5 25 18 13¢gry—DP TBTSNKL AUXCH C P — ImE DP _TBTSNK1 AUXCH C P CED i 0 =
2o v e v vy 65 25 15 13— DP_TBISNK1_AUXCH C N — IRE DP_TBTSNKL_AUXCH C N ban FrRLET
201, 201, 201, 201, o5 _TP_CPU RSVDN6L — TP CPU RSVDN61 518 16 13 (Ty—DP_TBTSNKL DDC CLK — e DP_TBTSNK1 DDC CLK 13 18
DBGLED S5 DBGLED S4 DBGLED S3 DBGLED S0I 3 DBGLED SO TP CPU RSVDPGL — ;";KE;“SE;S“\‘/EDPM . 15 13 DP_TBTSNK1 DDC DATA — me DP_TBTSNK1 DDC DATA 1318
18 8 — MAKE_BASE=TRUE o Singl e-port TBT inplenentation does not require DDC Crossbar
DBGLED DBGLED DBGLED DBGLED
D2090 D2091 D2092 D2095
N Green 56MD 20 2. 65V GREEN. SGMCD- 2MA- 2. 65V GREEN. 56MCD- 2MA- 2. 65V N GreEN 56MD- 2V 2. 65V GREEN. 56MCD- 2MA- 2. 65V
LTGHOG SM LTGHOG SM LTGHOG SM LTGHG SM 25 18 16 15 XDP_JTAG | SP_TCK — XDP JTAG | SP_ TCK oD 35 1 1
© Sl ARTEss o Sl rARTosTRY N S PARTE S5O S PARTCS01 5 N © Sl ARTEso o 25 19 16 15 [Ty XDP_JTAG | SP_TDI = XDP_JTAG | SP TDI oo 35 10 2
DBGLED S4 D DBGLED S3 D DBGLED S013 D DBGLED SO D

No MAKE_BASE on TCK/ TDI as these are provided on XDP page.

RAM Confi gurati on Straps

8 11 14 44 55 56 57 60 62

SYNC DATE=01/17/2013

PP3V3 SUS
Pul | -downs for chip-down RAM systens
XDP_M.B RAMCFGD
XDP_M.B_RAMCFGL 'R2010
XDP_M_B RAMCEG2 100K
XDP_M.B_RAMCFG3 20w
RAVCFG3: L RAMCFG2: L | RAMCFGL: L RAVCFQO: L , %01
R2050" R2051* R2052* R2053*
10K 10K 10K 37 14 JIALERT L
5% 590 5% 590
1/ 20w 1/ 20w 1/ 20w 1/ 20w
M M M M
201, ) 201, 201,
LPDDR3 Ali as Support Proj ect Chi pset Support

18 6 [T TP _CPU MEM RESET L

18 15 [T TP _MEM VDD SEL _1V5 L

68 21 20

68 21 20

68 23 22

68 23 22

19

19

19

19

18 _PPOV6 _S3 MEM VREFDQ A

TP _CPU MEM RESET L
MAKE_BASE=TRUE

TP _MEM VDD SEL 1V5 L
MAKE_BASE=TRUE

PPOV6 _S3 MEM VREFDQ A

18 _PPOV6 _S3 MEM VREFCA A

MAKE_BASE=TRUE VOLTAGE=0. 6V
PPOV6 _S3 MEM VREFCA A

18 _PPOV6 _S3 MEM VREFDQ B

MAKE_BASE=TRUE VOLTAGE=0. 6V
PPOV6 _S3 MEM VREFDQ B

18 _PPOV6 _S3 MEM VREFCA B

MAKE_BASE=TRUE VOLTAGE=0. 6V
PPOV6 _S3 MEM VREFCA B

VAKE_BASE=TRUE VOLTAGE=0. 6V

18 19 20 21 68

18 19 20 21 68

18 19 22 23 68

18 19 22 23 68
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7 6

4

2

Page Not es

Power

- =PPDDR_S3_MEMREF

aliases required by this page:
- =PP3V3_S3_VREFMRGN

FETs for

Si gnal
- =l 2C_VREFDACS_SCL
- =l 2C_VREFDACS_SDA
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA

aliases required by this page:

CPU- Based Mar gi ni ng

CPU isol ation during DAC nargi ni ng

CPU_NMEM VREFDQ A | SOL

BOM options provided by this page:

- DDRVREF_DAC -

DDRVREF_DAC

EN RC's to avoid drain glitches

VRef

Al ways used,

D vi ders

regardl ess

PP1V2 S3

17 20 21 22 23 40 51 60 68

18 20 21 68

18 22 23 68

Mar gi ni ng
PCA9557 & FETs enabl e outputs
platformreset.

DAC sets vol tage |evel,
and di sabl es nmargining after

CPU MEM VREFCA B | SOL

18 20 21 68

DDRVREF_DAC

+ C2260

201,

R2260

R2225 May not be necessary due to C22x0 o SR L CAL of margining option. ‘rR2221
O CRIT) 100K EVEEF DAC 8. 2K
N o LSy ' > VREFMRGN DO A EN RC . ~ @ 5 8
O 1% DVNSLO6VK- 7 DDRVREF_DAC e DDRVREF_DAC O] |5 DVBLOBVK- 7 0w
& L= o= R2201" " C2225 ¢ * Re223 2 *Blnce neA-ce220. 6: 3mm
100K 0. 1UF o T30 L 2 PPOV6 S3 NEM VREFDQ A
7 >—CPU_DI MVA_VREFDO ol T8 Te e 19% > M N_LINE_W GTH=0. 3 mm
= }; 1/ 20w . |_u_F o PLACE_NEAR=R2221. 2: 1nm M N_NECK_W DTH=0. 2 nm
201, 0201 Q@225 pin 6: » R2222%
PLACE_NEAR=R220. 6: 2. 54mm 8. 2K
o . . = PLACE_NEAR=GR220. 6: 2 19
Stuffs DAC nmargining circuit. - 1 C2220 nrzﬁl\FN
® CRLT] —— 0.022UF 201,
~ i ég’% CPU MEM VREFDOQ B | SOL - éogs/ N 4
O > DNBLO6VK- 7 DDRVREF_DAC XoR e R2220
1
i ReGe> © CRileng':C@L-Ac MEM VREFDQ A RC AR, E;R222K41
7 [Im>—CPU DI M/B VREFDO o T35 Te L : _ VREFNRGN DQ B EN RC . ~ %D(%V 5 % %
s 1120w A
= o DDRVREF_DAC e DDRVREF_DAC 0* > DNBLO6VK- 7 i L :; jow
£ GPU DAC outout sten si ges: R2202* e C2245 1 Re243 2 %8 ace near-ce260. 6: 3mm
NOTE: output step sizes: 100K 0. 1UF o T8 Te ' 2 PPOV6_S3 MEM VREFDQ B
DDR3 (1.5V) 7.70nV per step 5% 1% = M N_LT NE_W DTH=0. 3 nm
vaom a2 L, F 196 PLACE NEAR=R2241. 2: 1rm M NREG<W DTG, 3
DDR3L (1.35V) 6.99nV per step © CRLTI iy oo Q@265 pin 6: i ) R2242* o
DDR3 2. 72?2 2 . 201
LPI (1.2v) ?2.?2?nV per step 0 & é% PLACE_NEAR=QR260. 6: 2. 54mm 8. 2K
Y S DINSLO6VK- 7 = PLACE_NEAR=QR260. 6: 2 L
- e = 1 C2240
'— 0. 022UF 201,
il mn»S CPU DI MM VREFCA « TKTD CPU_MEM VREFCA A | SOL _éo“s/:/ p
< 2 X5R- CERM
] v 5 DDRVREF_DAC 0201 R2240
NOTE: CPU has single output for 24.9 1
VREFCA.  Split into two R12020E5 ™ D&%%Cékc VEM VREEDQ B _RC LAAA e E;R222K61
: X N 2 VREFNRGN CA A EN RC o o & :
si gné\l s for independent DAC o g L0BVK- 7 1/12°/3W 1 ;7“20\/»/
mar gi ni ng support. Wen ® DDRVREF_DAC 5% DDRVREF_DAC SOT563 M = M
g s CRLT 1120w % R2263 201 , 201
DAC nar gi ni ng VREFCA ensure - x é% R2215* » C2265 * 10 PLACE_NEAR=Q2220. 3: 3mm
VREFMRGN_CPU_EN is | ow ol 1% owns - 100K 0. 1UF o T8Te 1 2 PPOV6 S3 MEM VREFCA A
B, > sorsli?:(OGVK 7 5% o < M N_LI NE_W DTH=0. 3 nm
to renove short due to CPU. % 20w P o I_,,_f’ o PLACE_NEAR=R2261. 2: 1mm M N_NECK_W DTH=0. 2 mm
o TATo 201, 0201 e R2262*
8. 2K
DAC- Based T, F L S

18 22 23 68

Nomi nal val ue
Mar gi ned target:
DAC range:

VRef current:

DAC step size:

LPDDR3 (1.2V)
0. 600V (DAC: Ox2E.5)

DDR3L (1.35V)
0.675V (DAC. 0x34)

0. 300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5nmVv) 0. 800V -
0.000V - 1.199V (0x00 - 0x5D) 0. 000V - 1.354V (0x00 - 0x69) 0. 000V -
+73uA - -73uA (- = sourced) +82uUA - -82uA (- = sourced) +21uA -

6.36nV / step @ output 6.36nV / step @ output

LPDDR3 (1.2V)
1.200V (DAC: 0x5D)

1. 600V (+/ - 400nV)
2.397V (0x00 - OxBA)
-21uA (- = sourced)

4.28nV / step @ output

DDR3L (1.35V)

1.343V (DAC. 0x68)

0.972V - 1.714V (+/ - 371nVv)
0.000V - 2.694V (0x00 - OxD1)
+25uUA - -25uA (- = sourced)

3.53nV / step @ output

DDR3L

assumes TPS51916 supply with 19.6k/57. 6k divider

SYNC DATE:O%/ 04/2013

(f}@ Appl

1
21 R12020§5 © D@%ﬁ Bhc MEM VREECA A RC AR, E;R222K81
56 34 19 18 15 _PP3V3 S3 R2218 . : _ VREFNRGN CA B EN RC . © @ 5 136 7 5
R JHORT, PP3V3 S3 VREFMRGN DAC o DDRVREF_DAC 5% DDRVREF_DAC O] |>DgRLoeVK-7 e = e
N\ TN T NE W DTFED. 3 507! v C2285 % R2283 201 = L%
Nove M NNEGEW DTH=0. 2 m R2207 204 o " TxTﬂ 10 PLACE_NEAR=QR260. 3: 3nm
N DDRVREF_DAC DDRVREF_DAC 100K 1 1 2 _PPOV6 S3_MEM VREFCA B
2200 * 1 C2201 o i) 2 s, T e PLACE NEAR-RZ261. 2: 1nm M NS OTvEs: 3
2. ?é%“ - 2 3tu»: A, 0201 i R2282*
TI CA 8. 2K
P B . = R p— K
o| DDRVREF_DAC 1 (Al 4 Rs) L 2280 v 20w
VDD - DDRVREF_DAC i ey e 201,
5438 19 16 14 [TR)—SMBUS PCH CLK scL Uzgs%g VOUTAlL VREFMRGN DQ A R2226  4.02K LAAAZ l\quEFll\,AzRgv\l DON/F\ RD|2?)/1 R22x6 pin 2: 2 é:;:v&w
54 38 19 16 (@) SMBUS PCH DATA 1spA X voursfz VREEMRGN DQ B R2246 4.02K 1 AAN2Z—VREEMRGN DO B RDIV PLACE_NEAR=QR22S. 1: 2. S4mm 0201 R2280
B n T 1/20w W 201 PLACE_NEAR=QR265. 1: 2. 54mm MEM VREECA B RC L 249,
4n0 g voutcls VREFMRGN CA AB RP266  4.02K iznn 2 VREENRGN CA A RDIV. PLACE NEAR=GR225. 4: 2. 54mm VMV
Addr =0x98( WR) / 0x99( RD) 1dag VoUTDIS VREFNRGN MEMVREG I R2286  4.02K 1 AN 2—YREEMECN CA B RDLV PLACE_NEAR=QR265. 4: 2. S4mm ”:zw =
T 1/20w W 201
G\D
4 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sane tine!
€L 15 18 19 34 38 30 56 60 62 63
DDRVREF_DAC
CRI TI CAL C2205
DORVREF_DAC DDRVREF_DAC 1 .
C2202 ¢ 2 - R2120%2 DDRVREF_DAC
0. 1UF —— vee R 2
e s vl Falai
ceR eR 2 POAGSE7 205, VREFMRGN MEW/REG BUE LAAN 2 DDRREG FB o =
N o PoLe VREFMRGN CPU EN L6 PLACE NEAR-RT415. 2: 1mm
3| a0 pil7 VREFMRGN DQ A _EN 201
Addr =0x30( WR) / 0x31( RD) AL p2|e VREFMRGN DQ B EN
sl a2 p3| 10 VREFMRGN CA A EN
pal 1 VREENRGN_CA B _EN
p5| 12 VREFMRGN VMEMVREG EN
67 54 38 19 16 14 SMBUS PCH CLK 1scL pe| 13 VREFMRGN SPARE EN DDRVREF_DAC
67 54 30 19 16 1(E)—SVBUS PCH DATA 2lSDA P74 NG R2213*
THRM RESET* (15 100K " 8L u2204
PAD GAD 1200 Vi Mxazs
RST* on 'platformreset’ so that system S ® 201, A VREFNMRGN SPARE BUF
wat chdog wi || disabl e margining. a o DDRVREF_DAC
_ + VL 1
NOTE: Margining will be disabled across all B4 5\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 5w
. PCA9557D RESET L ——. CKPLUS_WAI VE=unconnect ed_pi ns . v
R2212*
100K =
5%
MEM A VREF DQ | MEM B VREF DQ MEM A VREF CA | MEM B VREF CA MEM VREG vy
201, ISYNC VASTER=W LL_J43
DAC Channel : A B C C v F NI
PCA9557D Pi n: 1 2 3 4 = DDR3 VREF NMARG NG
g em e iz
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57. 6k divider

e I nc.
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LPDDR3 CHANNEL A (0-31)
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U2300 U2300
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
o 61 24 MEM A CAA<O> R |cao (1 &F 2 DQO|_P? =MEM A DQ<0> o 60 55 23 22 21 20 _PPLV8 S3 ~ (2 cF2) B2
o8 61 24 (TR MEM A CAA<1> > P2 |cal 8 DQL| e =MVEM A 1> 61 AL 8 BS
68 61 24 MEM A CAA<2> 2 Ica2 § DQe| MO =MEM A 2> 61 sl 7 s
68 61 24 [TN) MEM A CAA<3> > N3 |ca3 3 pDQa| Mt =MEM A 3> 61 43 £ B4
o8 61 24 MEM A CAA<4> e |cag S pQal e =MEM A DOQ<4> o AL0 g Es
o0 61 24 [Ty MEM A CAA<5> > 3 |cas g DGs| M =MEM A 5> o1 v || vboL § s
68 61 24 7 M A \<6> B3 |cae é DQs| MO =NVEM_A > 61 w 5 J12
68 61 24 MEM A CAA<7> £ _|car DQr| M1 =MEM A 7> 61 L u K2
o8 61 24 [TR) MEM A CAA<8> > 22 |cas Dl Fit =MVEM A 8> 61 s L6
68 61 24 EJML‘—G@Q DQO| _F1o =MEM A > 61 u10 M6
DQLO|_F® =MEM A 10> N
o8 24 7 MEM A CKE<0> X3 |cCKEO OM T_TABLE g 5 “NEM A 11s o 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 -8 OM T_TABLE VsS -
68 24 7 MEM A CKE<1> K4 |cKEL DQL 61 o
CRI TI CA DQL2f B =9 =VEM A DO<12> D o ~ RTI o
68 24 7 MEM A CLK P<0> B ek T DQ13| E0 =MVEM A 13> 61 P RS
68 24 7 (TR MEM A CLK N<O> > 2 |lck_C DQL4| E° -— =MEM A DQ<14> CED o > T2
DQL5| 2 =MEM A 15> T3
68 24 21 7 MEM A CS 1<0> L3 g0+ 2 - =y . o1 - =
68 24 21 7 MEM A CS L<1> = P DQL o @
Mm—=r===————p———— DQL7| g =VEM A DO<17> CED o o L]
L% Ipvo DQLg| 20 @ =VEM A DO<18> D o sy e
e:] Ti1 =
- DML DQLYL = @ =VEM A DO<10> D o = -
- D\V2 DQR0 = o= =NEM A DO<20> D = 36 | | vooe o3
= DVB DQR1 = @@= =VEM A DO<21> D o p= p”
Q2. =MEM A 22>
68 61 24 21 7 MEM A ODT<0> 38 |ooT 2 — _NE 61 2 o
oD — == uwp—————— D3| >~— =MEM A DQ<23> D o K12 VSSCAl ["a4
cu1 _
DQR4 =MEM A 24> 61 s s
DpQes| S0 =MEM A 25> 61 Lind i
= =]
DQR6 MEM A 26> 61 o T2
DR7|. = =MEM A 27> 61 -
DQE8| B11l =] M A 28> 61 us =
DQRo|_BLo =MEM A 29> 61 w —
Do =MEM A 30> 61 =
DQe1| B8 =MEM A 1> 61 68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 2 o1z
@ E6
L11 = DDCA
DQs0_d = _NEM A N<O> > =1y -
DQs1_d =MEM A Ne1> o1 > P
DQs2_d Pt =MEM A N<2> o = o
DQs3_d Pt =MEM A N<3> 61 =
DQSO - 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 ALl
Tl Lo =MEM A P<0> 61 c12 o
DQs1_TL &0 =MEM A P<1> 61 - vssq [ K10
DQs2_T|_PLo =MEM A P<2> 61 E12 =
DQS3_T|_DL0 =MEM A P<3> 61 G2 .
M2
8
N6
o
P12
i1
R6
J9
T6
201 | vopQ 12
K8
K11
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 . P =
N8
+ C2300 + C2301 + C2302 + C2303 + C2304 + C2305 + C2306 1 C2307 oz
0. 1UF ——0.1UF ——1UF —— 1UF —— 1UF —— 1UF —— 10UF 10UF
— 10 —— 1o% — 1% — 1% — 1o% —— 20 20% Ri2
1 16V 1oV 1oV 1oV 1oV 25V
2 X5R-CERM 2 X5R CERM 2 XxsrR 2 R 2 xR 2 xR 2 X5R CERM 2 X5R CERM ull
01 0201 02 02 02 02 0603 0603
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 . =
+ C2320 +C2321 + C2322 + C2323 + C2324
1UF —— 1UF ——1UF —— 10UF 10UF
0% — 10w —— 1o% — 20% 20%
1oV 1oV 1oV 25V 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM 2 X5R CERM
402 402 402 0603 0603
68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 . =
PLACEMENT_NOTE:
+ C2310 1 C2311 + C2312 i
1UF —— 1UF 10UF
N v _j frivd _j 37 10uF caps are shared between DRAM e STy e e
ey ey ot CERM Distribute evenly. & —— -
LPDDR3 DRAM Channel A (0-31)
L T
60 55 23 22 21 20 _PP1V8_S3 .
Appl e I nc.
+ C2330 + C2331 + C2332 + C2333 8 <E4LABEL>
1F —— UF e 10UF NOTI CE OF PROPRI ETARY PROPERTY:
oV oV 25V 25V
2 2 2 2 . THE | NFORMATI ON _CONTAI NED HEREI N | S THE
40; 40; E;Ziw E;Ziw PROPRI ETARY Pl ERTY_OF_APPLE | NC.
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LPDDR3 CHANNEL A (32-63)

U2400
LPDDR3- 16GB
FBGA
68 61 24 MEM A CAB<0> R |cao (1 ©F 2) DQO|_P® =MEM A 32> o1 60 55 23 22 21 20 _PP1V8 S3 ~
o0 o1 24 [Ty MEM A CAB<1> > P2 |ca1 3 pQL| =MEM A 33> o M
68 61 24 MEM A CAB<2> N2 |ca2 < DQe| Mo =MVEM A 34> o "
68 61 24 [TR). MEM A CAB<3> > N3 |cas 2 DQa| Mt =MVEM A 35> 61 A6
68 61 24 MEM A CAB<4> M |cad P Doyl M =MEM A 36> 61 ALO
68 61 24 MEM A CAB<5> 7 |cas g DB =MEM A 37> o uw
68 61 24 7 M A B<6> B3 |cae é DQe| MO =MEM A > 61 w
68 61 24 MEM A CAB<7> E |ca7 DQ7| Mt =MEM A 39> 61 %5
o8 61 24 [TR) MEM A CAB<8> > 22 |cas Dl Fit =MVEM A 40> 61 s
o8 61 24 [T MEM A_CAB<9> - < |ca9 DQ@|_F10 =MEM A 41> 61 uio
F9 =]
68 24 7 MVEM A CKE<2> © |CKEO  OM T_TABLE pQLo ) _NEM A Dxaz> o 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 8
MEM A CKE<3> K4 |oEL DQL1 =MEM A 43> 61 =
08 20 7 D ey CRI Tl CAL DQ12| Bt MEM A 32> 7 61 68 o
68 24 7 MEM A CLK P<1> I3 ok T DQL3|_E0 =MEM A 45> o =
68 24 7 (TR MEM A CLK N<1> > 2 |lck_C DQL4| E° =MEM A 46> 61 >
o5 20 20 7 MEM A CS L<0> [ P DQL5 : :NEM A 47> 61 e
o 24 20 7 MEM A CS L<1> L4-csix baLg =MEM A DOeAB> o s
m—r=—=————————( DQL7L ™ =MEM A 49> o1 o
s |ovo pats| 110 =MEM A 50> 61 Hi2
l S |pmi DQ19| Tt =MEM A 51> 61 s
P8 |Dve DQROo| ™ =MEM A 2> 61 J6
= % _|ove D1l R =MEM A 53> 61 pe
R10 2
o8 612420 7 [TN)—MEM A ODT<0> g %9 l0DT gi R11 ;Em 2 zg: : K::
DQR4| Gt =MEM A 56> 61 "
DQR5| 0 =MEM A 57> 61 P4
D@6l =@ =MVEM A 58> o1 =
DR7|. = =MEM A 59> 61 3
D8] Bt =MEM A > 61 =
DQeo| BLo =MVEM A 61> 61 w
Do =MEM A 62> 61
DQB1| B8 =MVEM A > 61 68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 F2
DQso_d Lt =MEM A N4> 61 Z
DQs1_d &t =MEM A N<5> 61 o
DQs2_d Pt MEM A N<6> 7 61 68 v
DQs3_d Pt =MEM A N<7> o
DQso_T| L0 —NVEM A ped> w 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 2;
DQs1_T| &° =MEM A P<5> 61 -
DQs2_T[ PO M A P<6> 7 61 68 12
DQS3_T| Do =MVEM A P<7> 61 oz
H8
HY
1
J9
310
K8
K11
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 o 12
N8
JLC24OO 1 C2401 1 C2402 1 C2403 1 C2404 + C2405 + C2406 oz
0. 1UF —— 0. 1UF ——1uF —— 1UF ——1UF ——1uF 10UF
i — 1% —— 1o% — 1% — 1% —— 10w 200 R12
'T?Q;&w P PO 2 2 2 'T?%;&w o
0201 0201 02 02 02 402 0603
68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 . =
Ji C2420 1 C2421 1 C2422 Ji C2423
1UF ——1uF ——1uF 10UF
0% — 10w —— 10w 200
1?2; 2 . B 1?2um
202 202 02 0603

68 60 51 40 23 22 21 20 19 17 _PP1V2_S3

=

1 C2411 JLC2412
— 1UF 10UF

60 55 23 22 21 20 _PP1V8_S3

20
5
|

— 1UF 10UF
— 10% =T 20%
1oV 25v
2 xR X5R- CERM
402 0603

PLACEMENT_NOTE:

383“ T %g:jf 10uF caps are shared between DRAM
2 2

X5R X5R- CERM . X

402 0603 Distribute evenly.

U2400
LPDDR3- 16GB
FBGA
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w
8
£
g
&
VDDL
P
o
w
OM T_TABLE
CRI Tl CAL
VDD2
VDDCA
VDDQ

VSS|

VSSCA|

VSsQ

T2

T3

T4

TS5

I SYNC

NMASTER=NMASTER
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TTILE
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LPDDR3 CHANNEL B ( 0-31)

U2500
LPDDR3- 16GB
FBGA
68 61 24 MEM B CAA<O> R |cao (1 &F 2) DQo|_P2 -MVEM B 0> o
oo ) MEMB CAAl> g P lem 8 oQuf e =VEM B DO<1> o
68 61 24 MEM B CAA<2> 2 Ica2 § DQe| MO =MEM B 2> 61
o6 61 20 [TN)—VEM B CAA<3> > N |cas 2 DQa| Mt =MEM B 3> 61
68 61 24 MEM B CAA<4> M |cad P Doyl M =MEM B 4> 61
o012 My MEMB CAAE> g P loas < DGs| M2 =MEM B DO<5> o
68 61 24 7 MB \<6> B3 |cae é DQs| MO =MEM B > 61
68 61 24 MEM B CAA<7> B |ca7 DQ7| Mt =MEM B 7> 61
68 61 24 EM‘—WO’\B Dl Fit =MVEM B 8> 61
68 61 24 m_’\/w‘—u@g DQO| _F1o =MEM B, > 61
o =MEM B 10>
o8 24 7 MVEM B CKE<0> K3 |cKEO OM T_TABLE DQLO - = o
MEM B CKE<1> | okEL DQLL =MEM B DOsll> o
B ) I — CRITI CAL DQL2| Bt =MEM B DO<12> o
68 24 7 MEM B CLK P<0> B ek T DQ13| E0 =MEM B 13> 61
68 24 7 EM‘—ua(fc DQL4| E° =MEM B 14> 61
. =MEM B 15>
o 2423 7 MEM B CS L<0> Lol oso ﬁz = e R e o
MEM B CS L<1> L4, * = 61
w2 MN)—MEMB CS L<l> g  “ACST pQL7LT® =MEM B 17> 61
L8 Ipvo DQLg| 0 =MEM B 18> 61
< |pwvu DQ19| Tt =MEM B 19> 61
P _[Dve DQRO| 8 =MEM B, 20> 61
= % _|pvs D1l R =MEM B 21> 61
DQR2| R0 =MEM B 22> o1
68612023 7 (IN)—MEM B OOT<0> g % lOD b3l R =MEM B DOQ<23> o1
D4l St =MEM B 24> 61
DQR5| 0 =MEM B 25> 61
DQR6| = =MEM B 26> 61
D7l = =MEM B 27> o1
DQe8| Bt =MVEM B 28> 61
DQR9| B =MEM B 29> 0
DQBO| 2 =MEM B 30> 61
DQB1| B8 =MVEM B 1> 61
DQso_d 1t =MEM B N<O> 1
DQs1_d &t =MEM B N<1> o1
DQs2_d Pt =MEM B N<2> o1
DQs3_d_ Pt =MEM B N<3> 61
DQSo_T| 110 =MEM B P<0> 61
DQS1_T| &0 =MEM B P<1> o1
DQs2_T| P10 =MVEM B P<2> 61
DQS3_T| 220 =MEM B P<3> 61
68 60 5140 23 22 21 20 19 17 _PP1V2 S3 o
+ C2500 + C2501 + C2502 + C2503 + C2504 + C2505
0. 1UF ——0.1UF ——1UF —— 1UF —— 1UF —— 1UF
10 - —— 1o% — 1% — 1% — 1o%
16V 16 1oV 1oV 1oV 1oV
2 X5R-CERM 2 X5R CERM 2 XxsrR 2 xR 2 R 2 R
0201 0201 02 02 02 02
68 60 5140 23 22 21 20 19 17 _PP1V2 S3 o =
+ C2520 + C2521 + C2522 + C2523
1UF —— 1UF ——1UF 10UF
0% — 10w —— 1o% 20%
1oV 1oV 1oV 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM
202 02 02 0603
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 .
PLACEMENT_NOTE:
JiCZ510 + C2511 JLC2512 it
1UF —— 1UF 10UF
N v _j frivd _j 37 10uF caps are shared between DRAM
e ey ot CERM Distribute evenly.
60 55 23 22 21 20 _PP1V8_S3 =

g
|

1UF 10UF
10% =T 20%
1oV 25v

R 2 X5R CERM
402 0603

60 55 23 22 21 20

68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17

PP1V8 S3

PP1V2 S3

3|5[%[5

&

§

PP1V2_S3

PP1V2 S3

U2500
LPDDR3- 16GB
FBGA
(2 OF 2)
w
8
£
g
&
VDDL
P
o
w
OM T_TABLE
CRI Tl CAL
VDD2
VDDCA
VDDQ

VSS|

VSSCA|

VSsQ

T2

T3

T4

TS5

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH
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LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3- 16GB
FBGA
68 61 24 MEM B_CAB<0> R |cao (1 &F 2) DQ|_ =MEM B 32> o1
oo Ry MEMB CAB<l> g P lem 8 oQuf =MEM B DO<33> o
68 61 24 VEM B CAB<2> N2 |ca2 g D[ Mo =MEM B 34> o1
68 61 24 [T MEM B CAB<3> > N |ca3 3 DQa| Mt =MEM B 35> 61
68 61 24 MEM B CAB<4> M |cad P D M =MEM B 36> 61
68 61 24 MEM B _CAB<5> 7 |cas g DB =MEM B 37> o
o o1 24 7 M B_CAB<6> e |ca6 5 pos| Mo —NEM B, > o
68 61 24 MEM B CAB<7> E2 |ca7 DQr| M1 =MEM B 39> 61
o8 61 24 [TR) MEM B CAB<8> > > |cag Dl Fit =MEM B 40> 61
o8 61 24 [T MEM B_CAB<9> - <2 |cag DQ@|_F10 M B > 7 61 68
Fo =MEM B 42>
o8 24 7 MVEM B CKE<2> K3 |cKEO OM T_TABLE DQLO - = o
MEM B CKE<3> K4 |oEL DQL1 =MEM B 43> 61
6824 7 (IR)—EM B CRESS> g CRI TI CA DQL2| Ei =MEM B 44> 61
68 24 7 MEM B CLK P<1> B ek T DQ13| E0 =MEM B 45> 61
68 24 7 (TR MEM B CLK N<1> > 2 |lck_C DQL4| E° =MEM B 46> 61
2] =MEM B 47>
o 2422 7 MEM B CS L<0> ~qcso* ﬁz 8 =MEM B DQ<48> N
MEM B CS L<1> L4, * = 61
w2z U)y—MEMBCS L<l> g  tAcSy pQL7Te =MVEM B 49> 61
L8 DV DQLg| 20 =MEM B 50> 61
< pv DQLo| ™t =MEM B 51> 61
Pe_|Dve DQRO| R =MEM B 2> o1
= % _|ove D1l ® =MEM B 53> 61
DQR2| R0 =MEM B 54> 61
oo o1 2122 7 MN)—MEMB ODT<0> g %8 loD poea| R =MEM B DQ<55> o
DQR4af <2 =MEM B 56> o1
D5l 20 =MEM B 57> o1
D6l @ =MEM B 58> 61
DQR7| = =MEM B 59> 61
DQes| Bt =MEM B > o
DQRo| B0 =MEM B 61> 61
DQBO| B2 =MEM B 62> 61
DQB1| B8 =MEM B, > 61
DQso_d 1t =MEM B N<4> 1
DQs1_d &t =MEM B N<5> 61
DQs2_d Pt =MEM B N<6> 61
DQS3_q Pt MEM B N<6> 7 61 68
DQSO_T| L0 =MVEM B P<4> 61
DQS1_T| &0 =MEM B P<5> o1
DQs2_T| P10 =MEM B P<6> 61
DQS3_T| B0 MEM B P<6> 7 61 68
68 60 5140 23 22 21 20 19 17 _PP1V2 S3 o
+ C2600 + C2601 + C2602 + C2603 + C2604 + C2605
0. 1UF ——0.1UF ——1UF —— 1UF —— 1UF ——1UF
10 - —— 1o% — 1% — 1% —— 0%
16V 16 1oV 1oV 1oV 1oV
2 X5R-CERM 2 X5R CERM 2 XxsrR 2 R 2 xR 2 R
0201 0201 02 02 02 402
68 60 5140 23 22 21 20 19 17 _PP1V2 S3 o =
+ C2620 +C2621 tC2622 + C2623
1UF —— 1UF ——1UF 10UF
0% — 10w —— 1o% 20%
1oV 1oV 1oV 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM
02 02 02 0603
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 .
PLACENMENT_NOTE:
Ji C2610 Ji C2611 it
1UF 1UF
N v _j frivd 10uF caps are shared between DRAM
iy iy Di stribute evenly.
60 55 23 22 21 20 _PP1V8_S3 =

=

PP1V8 S3

60 55 23 22 21 20

PP1V2 S3

68 60 51 40 23 22 21 20 19 17

3|5[%[5

&

§

PP1V2_S3

68 60 51 40 23 22 21 20 19 17

PP1V2 S3

68 60 51 40 23 22 21 20 19 17

U2600
LPDDR3- 16GB
FBGA
(2 OF 2)
w
8
£
g
&
VDDL
P
o
w
OM T_TABLE
CRI Tl CAL
VDD2
VDDCA
VDDQ

VSS|

VSSCA|

VSsQ

T2

T3

T4

TS5

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH
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Intel recconmends 55 Chm for CMD ADDR, 80 Chm for CTRL/CKE, 38 Chm for CLK
60 51 24 PPOV6 SO DDRVIT
MEM A CAA<9> RP2701 56 4 5
oo D NN\ wemr 1 C2700
o8 61 20 [T MEM A CAA<8> RP2701 563 AN, 6 oAU
o8 6120 7 (TR)—MEM A CAA<6> RP2701 56 2 AAAA S% 1/32W  4x0201-HF 20%
5% 1/ 32W - 2
68 61 20 [Ty MEM A CAAS7> RP2701 56 1 AAA 8 4X0201- HF CERM X5R- 1
o0 51 20 (TNy—NEM A CAA<5> R2700 56 1 o S% 132w 4x0201-HF
o8 20 7 [Ty MEM A CLK P<0> R2701 39 1 mz S% 120w 201 W o
o8 20 7 (T)—MEM A CLK_N<0> R2702 39 1 AAA 2 % i2ow 201 W 1 C2701 1 C2702
o0 20 7 (T)—MEM A CKE<1> R2703 B2 1 AAN2 S% 120w 201 W 0, 47TUF —— 9, 4TUF
MEM A CKE<0> R2704 82 1 , % 120w 201 W av av
68 20 7 [T AAAY 2 CERM X5R- 1 2 CERM X5R- 1
o0 51 20 (TTy—NEM A CAA<d> R2705 56 1 YN S% 120w 201 W 20 201
o0 51 20 (Ty—NEM A CAA<3> R2706 56 L AAN2 5% 1/zow 201 W
o6 61 20 [T)—VEM A CAA<2> RP2703 56 4 AAA 5% 1/20wW 201 W 4
o8 61 20 (TR MEM A CAA<1> RP2703 56 3 AN s 5% 132w 4x0201-HF 1 C2703 1 C2704
68 61 20 MEM A CAA<O> RP2703 56 2 7 S% 132w ax0201-HF 0. 47UF 0. 47UF
O VA capco> RZ725 56 s NN T T s 3 o 3
es o1 21 [T AAAY 2 CERM XS5R 1 2 CERM X5R- 1
o 61 21 [TN)—MEM A CAB<8> RP2707 56 4 AN 5% 1/20wW 201 W 201 1
o8 6121 7 (TR)—NMEM A CAB<6> RP2707 56 3 5 5% 1/32W  4x0201-HF
o0 o1 21 (THy—MEM A CAB<7> RP2707 56 2 AN 7 S% 1/32W  4x0201-HF
o8 61 21 [T MEM A CAB<5> RP2707 56 1 m g 5% 132w 4x0201-HF 1 C2705 1 C2706
o8 21 7 MEM A CLK P<1> R2707 39 1 , 5% U3S2W  4x0201-HF 0. 47UF 0. 47UF
[mang NV 5 209 — 20%
o8 21 7 [Ty MEM A CLK N<1> R2708 39 1 AAA 2 O MEow 201 W 2 W ema 2 A e
o0 21 7 (T)—MEM A CKE<2> R2709 B2 1 AAN2 S% 120w 201 W 201 201
o 21 7 (TN)—MEM A CKE<3> R2720 82 1 ANAZ S% 120w 201 W
o0 o1 21 (TRy—NEM A CAB<d> R2721 56 1 ANA2 S% 120w 201 W 4
o8 61 21 [TR) MEM A CAB<2> RP2704 56 4/\/\/\/ 5 5% 120w 201 W 1 C2707 1 2708
68 61 21 VEM A_CAB<3> RP2704 56 3 § 5% U3W  4x0201-HF 0. 47UF 0. 47UF
[mnv AAAY o 20% T 20%
MEM A CAB<1> RP2704 56 2 7 5% 132w 4x0201-HF 2V av
oo o1 21 [T NN\ 2 CERM XSR 1 2 CERM xR 1
o 61 21 [TN)—MEM A CAB<O> RP2704 56 1 AN 5% 1/32W  4x0201-HF 201 201
o8 21 20 7 T)—MEM A CS_L<0> R2722 82 1 ANA2 S% 132w 4x0201-H¢
o0 21 20 7 (T)—MEM A CS L<1> R2723 82 i ANN2 S% 120w 201 W
68 612120 7 VEM A _ODT<0> R2724 82 1 , 5% 20w 201 W 1 C2709
a0 NN 5550w —zo1 " AR
200
Spar e 2 CERM X5R- 1
RP2703
56
NCX—AAN~—X NC CRI Tl CAL
5% PLACE_NEARERP2701. 5: 4mm 1. C2720
1732w
4%0201- HE 22LF

—F

6.3V
X5R- CERM 1
603

60 51 24 PPOV6_SO_DDRV

O MEM B CAA<9> RP2712 56 4 5
- VEM B_CAA<8> RP2712 86 s\ o 7w womiw + C2710
68 61 22
e D e e RN i e
o8 o1 22 7 (T)—NEM B_CAA<6> RP2712 56 IAAAS 5% 1/32W  4X0201-HF 2 gerM R 1
o8 61 22 [Ty MEM B CAASE> R2710 56 1 o S% 132w 4x0201-HF
o0 22 7 [T)—MEM B CLK P<0> R2711 39 1/\/\/\’2 S% 1720w 201 W 4
o 22 7 (Cy—NMEM B_CLK_N<0> R2712 39 1 p 9% 120W 20iplF 12711 102712
o0 22 7 [Ty MEM B CKE<1> R2713 82 IAAN 5’ 20w go1 NG 2.-,;‘7UF f— 2.-];}”
o0 22 7 [Ty MEM B _CKE<0> R2714 82 1 5% 1/200meEnt M 2 e 2 W en
o0 61 22 [Tg)—NEM B CAA<d> R2715 56 IAAAZ S% UZQV 01 201 201
o0 61 22 [TNy—MEM B CAA<2> R2716 56 _IAAN2 S% 1/200) 201 W
o5 61 22 [TN)—MEM B _CAA<3> RP2713 56 EAANS 5% li2oWNgpl M ¢
o8 51 22 [TN)—MEM B _CAA<l> RP2713 56 SAAN S% 1732w ax0201-HF 12713 12714
o8 61 22 [T MEM B CAA<O> RP2713 56 2 ;5% 1/32W  4X0201-HF 0. 47UF 0. 47UF
VEM B_CAB<9 R2735 56 1/\/\/\’2 5% 1/32W 4x0201-HF e T, i
= o 2 D > O R VAR P AV
o8 51 23 [TN)—MEM B _CAB<8> RP2717 56 CAAAS Skl 20w 201 & 201 1
o0 61 23 [TN)—NEM B CAB<7> RP2717 56 3 5 5% 1/32W  4x0201-HF
o 61 23 7 [TRy—MEM B_CAB<6> RP2717 56 2’\/\/\/ 7 5% 1/32W  4x0201- HF
o8 61 23 [T MEM B CAB<5> RP2717 56 1% g 5% 132w 4xo0201-HF 1. C2715 12716
68 23 7 MEM B CLK N<1> R2717 39 1 , 5% 32w 4x0201-HF 0. 47UF 0. 47UF
E /\/\/\/ 01 20% T 20%
o0 23 7 [)—MEM B QLK P<1> R2718 39 1 AAA 2 O% Eow 201 W 2 A en 2 W en
o0 23 7 [Ty MEM B CKE<2> R2719 B2 1 AAN2 S% 120w 201 W 201 201
o 23 7 (C)—NEM B_CKE<3> R2730 82 IAANZ S% 1720w 201 W
o0 1 23 [Tg)—NEM B CAB<d> R2731 56 1 ,  S% 2w 201 W ¢
o8 51 23 [TR) MEM B CAB<2> RP2714 56 4,\/\/\/ 5 5% 120w 201 W 12717 1 C2718
68 61 23 MEM B_CAB<3> RP2714 563 6 5% 1/32W  4x0201-HF . 4TUF 0. 47UF
[mng A% o 20% T 20%
MEM B CAB<1> RP2714 56 2 7 5% 132w 4x0201-HF 2V av
oo o1 23 [T NV 2 CERM XSR 1 2 iR X5R:
o8 61 23 [Ty MEM B CAB<0> RP2714 56 1 g 5% 1/32W  4x0201-HF 201 201
o8 23 22 7 (T)—MEM B_CS_L<0> R2732 82 ;/\,\5\\/\’/\/ 5% 1/32W  4x0201-HF
o0 23 22 7 (T)—MEM B CS L<1> R2733 82 iAAN2 S% 120w 201 M
68 6123 22 7 MEM B ODT<0> R2734 82 1 , 5% 20w 201 W 1.C2719
E 5% 1/ 20W 201 ™MF 0. 47UF
S e
Spare %lm X5R- 1
RP2713
56
NCX—AAN~—X NC CRI Tl CAL
5% PLACE_NEAR=RP2714. 8: 4 C2740
1732w
4%0201- HE 22UF

20%
6.3V
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3-13V 1nput POVERDI- 123 2 60 62
(NS . © g0 PPVIN S4SW TBTBST FET . . Y Y L2 TBTBST BOOST A N[«
Changes required l—“—l M N_LI NE_WDTH=0. 5 _nm ™ N_LI NE_W DTH=0. 5_nm Vout = 15.1V
BOM opti ons provided by this page for 25 = - M N_NECK_W DTH=0. 25 mm Pl Boeze S ST o 2™ DFLS230L
. S TCH_NGOECT
(Nore) 127 Voltage not speci 1 ed here, BbrorRE R3989 Max Current = 1.0A
. add property on anot her  page TBTBST SNSL A )
R3080 1 C3080 TN LI B W oMVt 2 Freq = 300KHz
a7k s L 5Ty M NCNEGKW DTH-0. 2 mm
vaow S T 10% - .
- R3091
’ ~ 200 8 M EIEIL L e XVBO9S
TBTBST PWREN DIV L L N L
20w N—sw— M N_NECK_W DTH=0. 2 mm TBTBST VSNS 2 54 PLACE_NEAREC3095. 1: 2 mm
2 M N-RECKW BTHEO, 5
1 < CNEGK)
RBPS%& R1> trBST EN LMLO 2 ey o RO SNs1| 6 R3090°
K u3090 ool s 49. 9K
20w LT3957 L 1 '
208 TBTBST | NTVCC 28 || NTVeC N LE %&95 G097
2 M N_LI NE_W DTH=0. 2 mm 402 | — 20% —
M NCNEGKW DTH-0. 2 mm 20%
TBTBST PWREN L . IBTBST VSNS RC 2 BV 2 2V
o TBTBST VC 30 VC 0603 0603
>
@005 mm:HaNxEjvwwgﬁg g iy " N C3096 !
DVNG2D2L FBA c3081 * c3092 :| |+ c3087 R3093" BTEST KT v X NC + C3088 R3095 Tour ——
DENLO0GH- 3 2. 2UF —— 2. 2UF —— 47PF 10K RT —— 22pF 133K 200 ——
SYM_VER 2 20% —T— 20% —— 5% 1o 36 - 5% e 25V,
o, N , 25V 1200 , 5oV ME- L X5R- CERM
X5R- CERM X5R- CERM g;gloos CERM M TBTBST SS 22 glo??\zﬂ 402 ) 060:
201, ss
<Ra>
TBTBST VC RC FBx|_31 TBTBST FBX
28 25 34 |syNC SGN\D shorted to m m’hlEgE’a gig g mm
RECK m
= d k .
'R3092 . R3094! . P | nggggpeckaae, NO STUFF R3096" 1 C3084 t C309A + C3099
R309 3082 3094 3094 no XWnesessary . 089 3096 SO _ 163995
. . —— 0. 33UF SGND GN\D . - 20% =T 10%
1% 19 f— 1 1%
11200 20w 85y 7 > 7 = 100PF i/ 16w 2 ek ceru 2 5ok ceru 2 5% cerm
M M 2 CERM XSR ol |~ ol ofs|w|lof~ 50V ME-LP 0603 0603 0402
, 201 201, R <l 835 BRI M EIE 2 02,
05
<R2> I GND TBTBST SGAD <Rb C3085 * C309B *
WLQ(falling) = 1.22 * (RL + R2) /| R2 M NCREGKCW DTHEO. 35 m 1008 —— lour ——
VoL TAGESov
WLQ(rising) = WLQ(falling) + (2uA * RIL) aThGEo xoR CRM 2 xoR CoRM 2
WLO = 4.55V (falling), 4.95 (risin Vout = 1.6V * (1 + Ra/ Rb 0603 0603
g9 9
%088
) 3‘ LO6VK- 7
| SOT563 ]R3088
VER 3
- 330K
N 20w
nS G2 wax vgs: 10v , 201
TBTBST SHDN DI V
1
R3087 3| D, 8
330K ~ sors::«osv'(- !
5%
120w ™| ver 3
M —|
, 201
>3
1 nEREE
— SMC DELAYED PWRGD a7 2 35 %
BATLOW | sol ation
8000 PPava_sa 25 26 20 34 36 37 56 60 62

DVN32D2LFB4 _I“

SvVER'S O
* Pull-up on RR page

- (oo ST3T [ T N

— BT BATLOWL 25 27
T NAKE_BASESTRUE

ISYNC NMASTEI LL J43 SYNC DATE=12/17/ 201,

TBT Power Support

d} Appl e I nc.
®

Nz
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8 7 6 5 4 3 2 1

3. 3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices
60 28 _PP3V3 S4 TBTAPWR
40 2918 17 16 15 13 11 8 PP3V3 S5
728162 60 58 57 56 55 52 Nomi nal M n Max
IV3P3 1100mA 1030mA  1200mA
R TICAL C3220 !
1 HVSO 890MA 830mMA 930mA (assunes 15V, 12Wm ni mum
3287 hd R p— @ SI GNAL_MODEL=TBT_MUX
00U IHVS3  890mA  830mA  930mA (assunes 3S, 9-12.6V, 7.5-11.7wW prop— S| GNAL_MCDEL=TBT |
v
20% 5RCERM 2 VDD
3V 2 0201
POLY- TANT PP3V3_S4 TBTAPWR 28 60 G\D_VO D=TRUE CRI Tl CAL D
CASE-B2- SM ™ LI NE W DTH=0. 38 W 221
D 19 V3P30UT|_18 M N_NEGC W DTH=0. 20 MM (Both C's) caﬁosgza
20 | )VaPs VOLTAGE=S. 3V ot A oo et —Cs277 s ] G4 Coveo
— PP3VSRHY_S4_ TETA > -
62 e0 27 FRASVIBT e e e o0 25 I} 0.470F I T zon 2o o TBT A 2R C Nei> - TB ENA| 5 18T A GO SEL am e
15. 75V Max l (] M N_NEGK_W DTH=0. 20 MM 69 25 COOT}—IBL A DR P<i> N i
? WHY VoLTGER ISV 1_c3276 e 6o TBT A D2R C P<1> TB+ AUXI O E TBTDP_AUXI O EN am e
7 3 av 201
13211 0. 47UF [ DP_PD_°___ TBT A DP PWRON am s
f f
3215 G3210 CRITI CAL o c3230 e 69 DP TBTPA AUXCH N + |aux-
4 T0F [ — 10% DP_TBTPA AUXCH C N I ]
0 —— —— 1o us210 e . . = =B PSPPI | o2 oo THTEA ARG P = |aoxe (1m0 AUXI O |22 18T A om1 aone v -
25v 25v CD3211A1RGP X5R- CERM CERM X5R XSR 69 25, DP_TBTPA AUXCH C P 0201
wer ot 2 2 fen =) D | cana1 L 17y AUXI OF_%2__TBT A Dom awooc e 2o o
o503 o -
16 [ENHVU FAULTZ[ 4 0. 1F R 16 13 gy D° TBTSNKO_DOC DATA +_|bbc_DAT TBT RX_1
201
18 13 DP_TBTSNKO DDC QLK s |DbC_CLK
57 56 18 [TR)—S4 PUR EN 5 |EN | SET_V3P3 8 TBTAPVWRSW | SET_V3P3 o
27 25 E TBT_A HV_EN 11 [HV_EN | SET_S0|_10 TBTAPWRSW | SET_SO 25 @ TBT_A CONFI GL_BUE 15 _|CA DETOUT CA_DET|8 TBT_A CONFIGL_RC 28
1P S3 BUE L 17 9 TBTAPVWRSW | SET_S3 C3232 i
57 55 [TR)—EM SLP S3 BU S0 | SET_S: 09 25 [Ty DE_TBTPA M C Pei> T | [ oav 1 60 DP_TBTPA M. P<1> 1 |pp+ -
TBTHV: P15V TBTHV: P15V 0. 2208 R o -
G\D T o 25 DP TBIPA M. C Ne1> 6o DP TBTPA M. Ne1> DP-
rR3210'| |'Re211 'R3212 o 1_C3233 e y DPMLOH 1 0P A Lsx M pei> 20 00
12v; se % v
B R I 1 B d N 22. 6K 22. 6K 36. 5K 0. 22UF I XSR  ozo1 " DPMLO- |2 DP_A LSX M_N<1> 28 69
bel ow 1% 1% 1% 25 m TBT_A LSTX LSTX (iry
1/ 20w 1/ 20w 1 20w ot AL 5 |Lsrx TBT: LSX_A_R2P/ P2R (P/ N)
W W W 25 (0T} SRX (1PD)
201, , 201 , 201
veSy
TBTAPV I SET R <RV3P3> = o DP TBTPA HPD 12_|HPDOUT HPD_Y7 TBT_A HPD 28
TBTAPWRSW | SET_SO R
TBTHV: P15V TBTHV: P15V D THVPAD
N N Single-fault protection ol & K
R3213 R3214 requires two R's per HV
22. 6K 22. 6K
1% 1% 1 SET_Sx with CD3210.
120w 1/ 20w
M Single R on | SET_V3P3 K
201, , 201
C <RHVS3> <RHVSO0> ILIM = 40000 / RISET C
For 12V systens:
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11880145 2 RES, MIL FI LM 1/ 20W 17, 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
11850145 2 RES, MIL FI LM 1/ 20W 17, 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V RITICAL
Thunder bolt Connector A
Noni nal Mn Max L3200
FERR- 120- GHVF 3A
IHVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum)
il 2 PP3V3RHV_S4 TBTAPVR F
seos TN LI NE VDT, 38 M
VoM TBTACOW 1 C
C3200 * W LI NE W DT 35 1T
R3201 M N_NECK_W DTH=0. 20 MV GND_VOI D=TRUE
0.01F —— 12 VoL ThceTe. ov .
sov TBTACCNN 20 RO L (0-18.9v) C3205
2 VN LI RE W D0, 38 T
N VOLTAGE=18V 1 20w o
c3201 v wor o 2
0. 01F 201 0201 @D_Va D=TRUE
@ND_Val D=TRUE (Both C's)
. 7R cem C3270 N
(Both €9 TBT Dir oP D r T TBT Dir | [Zon ewv L_tera D C P am s o
3274 e - - 6o TBT A RPD P<0> 0. 220 R o BT A RO C o
o= L 25 69
00 7> (QOT)—1ELA LR P> T | TN <0 TB1 A D2RC o> - - J3200 - oo TET A D o- @271 ] 5 Jan]
89 25 (OOT} TBT A D2R N<0> 69 TBT A D2R C N<O> - - MDOP-J11 = P 1 —
1_C3275 e J bl *> F-RT-TH BT TX.0 o201
0. 470 | | 20% av 201 @\D_Val D=TRUE @\D_Val D=TRUE N TeT, 7 c
R 1 1 g M N_LI NE_W DTH=0. 38 MV GND_VOI D=TRUE
R3294 R3295 CRI TI CAL M NCNEGKW DTH0, 20 WA VOl D=TRE
1K 1K VOLTAGE T8, OV
55 s 514- 0818 (0-18.9v) 3206 *
120w 220w 5 1 o o1
2 w OHOT_PLUG DETECT  G\DO-— pro
2o
: : 4 | OCONFI GL M._LANEOP O oo 2
NO_XNET_CONECTI ON-TRE NO_XNET_CONECTI ON-TRE 5 | s o
- O CONFI G2 M._LANEON O——
B 1 _ B
G\D
Cc3278 e 10 O G\DO 9 P A LSX M P<1>
69 25 E DP TBTPA M. C P<3> 0. 2206 | | 20% 6.3V 1 69 _DP_TBTPA M._P<3> P -l ONLiLANE3P M._LANELP O - - 28 69
R o " - _ o= =
69 25 [Ty D2 TBTPA M. G Ne3> 3279 T 69 DP TBTPA M. N<3> S - 12 | SM_LANE3N M| ANEINOHLL &= - DP A LSX M Ne1> 28 60
L d 14 = - 8
% o D
0. 22UF I X5R 0201 TBT: Unused | 16 OSL\IJX GO 15 TBT: LSX_ReP/P2R (PIN)
O AUX_CHP M__LANE2P O
18 - 17
>0 O AUX_CHN M._LANE2N O~ 5
O DP_PWR RETURN O
@0V o-TRE
\ SHI ELD PI NS ) (Both C's)
3272 N
o T sav L_IBL_ A RD C P<i> 25 69
FIFSIE3 39T ot A oD et 0. 2208 (R I BT A 2D © el <
&= = 69 > 25 69
= = C3273 1]z I <
by - o TBT A R2D Nel> é | [Gowoav
- el al X5R. 0201
_—
TBT X1
69 26 _TBT_A D2RL_AUXDDC P = @0 vaoeTRE
69 25 _TBT_A D2RL_AUXDDC N D R3273
470K
TBT: RX1 55
220w
25 _TBT A HPD .
201
28 _TBT A CONFIGL RC DP Source nust pul |
1 C3202 4
down HPD input with
25 TBT_A COWIG RC . 0. 01UF P!
Lesn; 10% greater than or equal 470k R's for ESD protection
2
f f f feri to 100K (DPV1.1a) on AC coupl ed signal s
R3252 R3251 3294 * 1 3205 R3241
m m J 100K
5% 5% 330PF I — ::.SQ?PF 5% = Si nk HPD range:
120w 120w 10% 10% 120w
W W xir e 2 2 Som e W High: 2.0 - 5.0V
201 5 2 201 0201 0201 2 201
L - o.8v
A ow 0 - 0.8 Ismc MASTER=T29_RR
Thunder bolt Connector A
: '3 ®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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IV ALL RI GHTS RESERVED
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3.3V WLAN Swi tch

Part TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5v 25.8 nthm Max
Sense resistor on U3550
sensor page TPS&SZPQZA« —BP3V3 S8 01315161718 20 29 40 52
. PP3V3 WAN @5 %0 7 3 62 a0 PP3V3 WAN R AL 2
W e e o £ TR TR LaDar vN[e
1 3521 VOLTAGE=3. 3V VOLTAGE=3. 3V ORITICAL
% F Mix Qurrent = 2A (850 = SMC WFI_PWR EN 20
10% = @ 35 37
6.3V GND
51450335 7 CoR R ] 1 C3550
CRI TI CAL BYPASS=13501: 5tm L T our
J3501 = 20%
= 6.3V
SSD- K99 2 R
o Al RPORT
o+t -
ol WFI_EVENT L oo 55 9 o2 =
3
o o762 POE AP R2D N C3531 e PCIE AP R2D C N am e
o - o1 T
S bl . X5R CERM 0201
O = Ler ez PCLE AP R2D P C3530 1”? PCIE AP R2D C P ) 14 o7
o 0% Tov
ol - 0. 1UF ORCERM o201 PCI E_CLK100M AP N am s e
8
g : - PCI E_CLK100M AP P am e s o
ol - PCIE AP D2R P oo 14 62 7
ol - PCIE AP D2R N [OOD 1 62 o7
12
e
—] Supervi sor & CLKREQ# |sol ati on
13
o -5 Delay = 130 ms +/ - 20%
O bt
ol oy PP3V3 S5 811 13 15 16 17 18 28 29 40 52
16 e 55756 57 58 60 62 72
o G
ol g PP3V3 S4 25 26 27 20 34 36 37 56 60 62
o APCLKRQ | SOL + C3540
e 1 1
R3553 R3554 Vi) —— 0. 1UF
19 1 C3532 100K 232K — 0%,
o A 20w 120w uss40 e
[¢ = 16% A e SLGAAPO41V
21 , 6.3V 2 2 TOFN
O CERM X5R CRI Tl CAL
201 P3V3W.AN VMON 2 |SENSE
A BYPASS=13501: 1. 5tm
R3558
0
4
s2 AP RESET CONN L 1 v 2 AP RESET CONN R L Wed AP _RESET L am s
1120w
%01 EN 6 SMC WFL_PWR EN am e s
)| 8
s2| AP CLKREQ Q L 71N Lj_> (o) AP CLKREQ R L
) TR o lAPQKRQ I soL
R3555 R3556
100K 0
. 19 5%
1/ 20w 1/ 20W
PCl e Wake Muxi ng pakrasor ),
58 57 58 =
HlT peave s Rage7
i SEL | ouTPUT = e AANE AP _CLKREQ L >
5%
L PCl E_WAKE_L (BO) 20w
1 1 - - Ve
'1?30?(61 C3560 ° H | AP_SOI X WAKE_L (B1) 0201
=
5% 6.3
11200 R 2 CRITI CAL
) %1 0201 LB560 6 AP_SOI X WAKE SEL m 15 NSTURE
= NC7SB3157P6XG R3559
sc70 0
2 1
VER- 3 Bol2 __PCIE WAKE L Flou) EIRIES 50
AP_PCl E_WAKE L 4| B1| 1 AP SOI X WAKE L oD 1120w
9 M
G\D 0201
2
l NOSTUFF
& R3060 BLUETOOTH
0
L 2 o 3¢ g 3 2g 3y LSV S
% 4
1120w
MF
0201
1
o 3315U1F0 SMC PME S4 WAKE L ooy 34 35 37
DD —T— 10%
e NO_XNET_CONNECT! CN=TRUE
3740 gzoi " @@8510
PN pp ol s uSB BT P DVN32D2LFB4
CRITI CAL = CED 4 o0 '%%f%“éﬁ‘{%
s 62 USB BT CONN P 10 | pp DM 2| 7 USB BT N B 1 6
op 1l 2 %NA_‘%TEFM M B SYNC_DATE=10/ 02/ 201
o6 62 USB BT CONN N ey X NC ' .
om 1|2 BT _VAKE Wrel ess Connector
L oy anemN s
OE* 3 9 -
P 'R3512 Appl e Inc CH_NUM
4 PM SLP S4 L 13 18 34 35 57 15K '
SI GNAL_MODEL=BT_MUX oD < 19 ®
S SEL | outPuT o .
201 NOTI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY. ERTY_OF_APPLE | NC.

H | USB_BT (2)

Tﬁg:PCBESSCRPAG?EES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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62 60 39 30

OOB | sol ati on

PP3V3 SO0SW SSD

BYPASS=L8710: 5 mm
1 C3718
0. 1UF
10%
10V
PLACE_NEAR=13700. 1: 3mm ? g5 cemm
CRI TI CAL CRI TI CAL
13700 ravacs |
FERR- 26- CHM 6A sorseL 2 SMC OOB1 R2D L e
62 60 30 30 _PP3V3 SOSW SSD o1 VT Y L2 2 PP3V3 SOSW SSD FLT +( w710
M N_LI-NE_W DTF=0. 6rmm
0603 M N_NECK_W DTH=0. 15mm 72 63 62 60 59 PP3V3 SO o :
1 C3701 C3702 VALTAGESS. 3V HRBBIABREN & 3 5":
9. 1F 0 UF NOSTUFF NOSTUFF
S 1oV S i 51450449 R3710* R3700* R
X8R CERM XoR CERM 100K 100K =
0201 0201 CRI Tl CAL 5% 1% -
PLACE_NEAR=L3700. 1: 1nm PLACE_NEAR=L3700. 1: 1nm 33700 1/ 20W 1/ 20W
= 59 57 5a[43 42 41 40
- 550 G2 SRELL
F-RT-SM
ovao 1 O C 53®D7VG ° BYPASS=U3711: 5 mm
2 52 6| SMC OOBL R2D CONN L 3719 ¢
0 O 0. 1UF —
3l oSt | SVC OOBI D2R CONN L 1%
4 O X5R- CERM 2
— 0201
5 50 SSD PCIE SEL L 30 62 CRI Tl CAL
To ole [ 1 swone = = |, v
0 15 SSD SR EN L 15 ot SMC PWRFAI L WARN L am > o
62 SSD RESET CONN L 8 o o 47 SSD PWR EN (I 15 20 56 57 62
" D BOC R3701 ¢ . D _BOOT R °lo —
o5 12 [Ty PCI E SSD RD C N<3> C3710 1|2 _awbvooTrRE ME_0201 5% 1/20W NOSTUFF 015 ot SMG_PVRFAI LSWARNL Signal no connect on X31 .
0.1UF | [30% 38V DERGERMT0201 ] ) poiE SSD R2D N<3> e 11| J G145 me | POE SSD D2R Ne3> oo 12 o2 o R3703
65 12 E _SSD R2D C P<3> C3711 1]]2 eovaerT 6s 62 PCI E_SSD R2D P<3> re 121 5 o % tree | POIE SSD DPR P<3> 12 62 65 100K
—PAEs U Hreseemer— = 5 o> e
;. O O
o5 12 (y—PCLE_SSD R2D C N2> C3712 1 || 2 e vootre 65 62 PCIE SSD R2D N<2> e 14| 5 512 me | PCOIE SSD D2R N2> oo 12 52 55 201,
0.1UF | [30% 16V DeRCGERM 0201 po E SSD R2D P<2> e 15| 5 S 14 tme | POE SSD D2R P<2> O 2 o2 s |
os 12 [rg)—PCLE_SSD R2D C P<2> C3713 i ||2 awvaorre wly ol =
0. 1UF || 10% 16V X5R- CERM 0201
o5 12 [Ty—PCLE SSD R2D C Nel> C3714 1 || 2 awvaoTre L DN
0.1UF | [30% 16V DERCGERM 0201 ] o o, pl E SSD R2D N<1> e 18| 5 S 198 tme | POE SSD D2R Ne1> oo o2 62 s
o5 12 [Ty PCI E SSD ReD C P<1> C3715 1|]2 awvoopTrRE 65 62 PCI E SSD R2D P<1> rre 191 5 5| %7 tre | POIE SSD DPR P<l> O 22 2 o5
0. 1UF | [ 0% 1oV GrCERM 0201 20 36
: O O
5 12 T PCIE SSD R2D C N<O> C3716 1|2 awvaoTrReE 6s 62 PCI E SSD R2D N<O> e 21| 5 o] 2% teee | POIE SSD D2R N<O> oo 2 e 55
0.1UF | [30% 38V DERGERMT0201 ) poE SSD R2D P<0> e 22 | § 513 me | POE SSD D2R P<0> oD 2 62 05
o5 12 [TE)y—PCLE_SSD ReD C P<0> C3717 1 || 2 oo vaotrRE 23 33
10% 16V X5R CERM 0201 0 © R3702
o.1ur 11 62 SSD_CLKREQ CONN L 24
s | O 32 6230 SSD POIE SEL L 1 2
O O
25 ol PCI E_CLK100M SSD N ame e s 156w J_
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 215 o2 PCI E CLK100M SSD P (T 12 62 65 0201 =
2l d ol
54 59 . . .
o5 O O+ 00 PCle polarity inversion and | ane reversal
. . o O+ . X ;
Supervi sor & CLKREQ# |sol ati on 1o oot are .Onl y perm tt_ed on the device st de,
o o2 provi ded the device PHY supports it
Del ay = ~55n8 58 O O
O C 63
PP3V42 G3H
PP3V3 SOSW SSD 20 39 60 02 vz & R T EREEEE
. . CRITI CAL 1 C3740 =
R3740 R3741 VoD —— 0. 1UF
100K 232K T 1% H
6.3V
Toe g U3740 ¢ Gl Gunsti ck3 Connect or
201 Yo1 SLGAAPO16V
2 2
TOFN

SSD RESET L

SSD_PWR _EN

am =
m 15 30 56 57 62

©

SSD _CLKREQ L

PAD

‘R3742
100K

1%
1/ 20w

, 201

o

SYNC DATE:O%/ 20/ 2013

ISYNC MASTER=J43 M.B
SSD Connect or

d} Appl e I nc.
®
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— PP1V8 CAM; 3,
L3902 NOSTUFF NOSTUEF NOSTUFF
1. OUH 1. 6A- 55MOHM 'R3930 R3932 R3934
BYPASS=U3900. KI13: 2. 54MM . > _P1V35 CAM SRVLXD PHASE o 100K 100K 100K
70 52 31 PP1V35_CAM 1008 $oow 1/ 20w 1720w
E. DTH=0. 6MV
mgﬂgéh'lsgggmmu 2w 1 C3921 1. C3922 1. C3923 1 C3924 1 C3912 + C3913 PLACE_NEAR=U3900. K13: 4MM , 201 , 201 5201
N i 4. 7UF
N To* Qoog F Zog ¥ F 2o CAM RAMCEG s
6.3V 2 &3 2 %nY 2 5R 2GR 2 R PP1V8 CAM CAM RANCEGL
PP1V35 DDR CLK o (VY2 f R Sor R 03611 201 05 05 52 31 s
M N-RECKW BTH=0, 5hd 0402 X CAM RAMCFGD a
‘ ¢ .
VOLTAGE=1. 35V R3920 R3921
Usmgoo ¥t < = G\D CAM PVSSD oK E ‘R3931 'R3933 'R3935
BCML5700 R 120w 120w 330K 330K 330K
X ‘ G501 % 2201 2201 $%ow $%ow 50w
- SYM 3 OF 3 13903
201 201
J_ e | =N - = 220 o L an | 2C_CAM SMBDBG CLK - 2201 2 2
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&19% E g 5% 1/ 207\//\/\/\/ MF 201 TPAD WAKE L s o
CERM X5R 2 PLACE_NEAR=]4A( ” 62 O
0201 TPAD SPI_MOSI 1 2 33 RA852 > TPAD SPI_MOSI R o
I 5 o]
© e mlfﬂ‘i”/\{\/\f w20 2 PP3V3 54 1 PD ol g
TPAD_I NTWAKE: SPLI T = LANNA2 33 R4853 ¢ TPAD SPI CS R L =1 Do)
PLACE_NEAR=RA844. 1: 1. 5MV R4841 wsw%r: ml:}zg\g‘ 8 . M 201 s2 TPAD SPI | F EN CONN 12 o
AN 2 (TPAD WAKE L) s2 TPAD SPI I NT_S4 WAKE L CONN 2l 5
5% 52 PPSV_S4 | PD 1Y
11200
i s2 TPAD USB | F_EN_CONN sl 5
0201
SMBUS SMC 3 SDA 16
. 71 62 42 38 35 34 ‘o]
TPAD_I NTWAKE: SHARED 71 62 42 38 35 34 SMBUS SMC 3 SCL o
R40843 62 36 34 SMC LSOC RST L wl g
SMC PME S4 WAKE L 1 2 TPAD SPI _INT S4 WAKE L CON =PP3V42 G3H | PD 19
37 35 29 LOOT}—SN AN ( IN) (SNC = ) 200
596 ONOF|
To SMC 1120w 62 36 35 3¢ (QOT}—= ¢]
PLACE_NEAR=RA8AL. 1: 1, SMA W
0201
TPAD_| NTWAKE: SHARED
TPAD_I NTWAKE: SHARED R4844*
0
800
63 62 60 56 39 38 3 19 16 15 _PP3V3_S3 - %‘/NSZEQLFth 1200
[U] DEN1006H4- 3 M
% SYM_VER 3 0201,
PLACE NEAR=34800.8: 1. 5M4
1 oom}—TPAD SPI_INT L ol T3 To .
~ F
To PCH
PLACE. NEAR-RABA2. 2: S
TPAD_| NTWAKE: SPLI T =
R4842
0
1 2
59
1720w
Ve
0201
PLACE. NEAR-RIB43. 2: 1. 5
62 60 56 37 36 34 29 27 26 25 _PP3V3 S4
4841
0. 1UF
BYPASS=U4810: 3mm 0%
CERM X5R 2
0201
CRI TI CAL
= 8 74LVC2QR08GT
57 35 34 29 18 13 [T PM SLP $4 L A Soress
w4810 V. (TPAD USB | F_EN CONN)
5 D o TPAD USB | F_EN 2 08
From PCH NOSTUFF 4
‘R4810
100K
% €L
1720w =
Ve
, 201
CKPLUS_WAI VE=UNCONNECTED_PI NS
= 8 74LVC2Q08GT
57 35 34 29 18 13 [T PM SLP S4 L Iy SoT833
ws10 ¥ (TPAD SPI_| F_EN CONN)
5 D TPAD_SPI I F_EN s 08
From PCH 4
CKPLUS_WAI VE=UNCONNECTED_PI NS
63 62 60 56 39 38 34 19 18 15
01860 'R4860
100K
72 63 62 60 -
sysnyxiRELERR S0 o DAE2DeLFes Soow
SYM_VER 3 M
® J_- - , %01
SMBUS SMC 3 SDA a4 35 38 42 62 71 TI7 T
TPAD SPI_CS L %) ] TPAD SPI_CS CONN L
SMBUS SMC 3 SCL 24 35 30 42 02 71 D < P
SMC ONOFF L 34 35 36 62 ISYNC MASTER=J43 M.B
SMC LID 34 35 36 46 62
SMC LSCC RST L 54 56 62 | PD Connect or
NOSTUFF
14833 1 C4834 1 4835 1 C4836
100PF Appl e Inc.
FY )
2 NPO- CERM
0201 NOTI CE OF PROPRI ETARY PROPERTY:

BYPASS=4800. 5: 1. 5mm

BYPASS=14800. 3: 8. 5MA
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71 67 62 42 41

71 67 62 42 41

38

38

63

63

a2z

a2z

a8

a8

as

59

58

32

32

59

59

38

as

as

a0

36

a8

17

18

U5000
LMAFSXAH5BB
1 LPC_AD<0> m3f pooadd (1 &'2) Al NoO|_E2 | NG | SENSE 37 30
1B LPC AD<1> -~— AL3 || PCOADL Al NO1| EL SMC _PBUS VSENSE 37 a0
1@ LPC AD<2> Sip— L2 [LPCOAD2 OM T_TABLE Al NO2|_F2 - SMC_BMON_| SENSE Yani AT
14, LPC AD<3> D11 || PCOAD3 AlI'NO3| F1 N_| SENSE 37 39
7 I LPC CLK24M SMC - H12 || PCOCLK Al N04| B3 SMC _DCI N_VSENSE 37 a0
14 LPC FRAME L - D124| POOFRANE* Al NO5|_A3 -> SMC BMON DI SCRETE | SENSE Vani B
10 [Iy—SMC LRESET L - c13{L PCORESET* Al NO6| B4 SMC_CPU | SENSE a7 a0
15, LPC SERI H13 || PCOSERI RQ Al NO7|_A4 - SMC OTHER HI | SENSE Yani BT
12 (OOT}—PM CLKRUN L (D) - c11{| PCDCLKRUN® Al Nog|_Bs @=—SMVC PANEL | SENSE am e
» D LPC PWRDWN L - F13d| PCOPD* Al NO9|_AS - SMC 1V2S3 | SENSE Yani BT
1 SMC RUNTINE SCI L - F12]) poosal * Al NLO|_B6 @=—SMC LCDBKLT | SENSE am o >
15 (OOT—SMC VWAKE SOl L - 812 |pK5 Al NLL| A6 P! | SENSE a7 a0
AlNL2| SMC W.AN | SENSE a7 39
ssqEry—SMBUS SMC 0 SO SCL (o) @=p— 10|l 200SCL Al NL3[ <2 @=—SMC SSD | SENSE e R
soq@>—SMBUS SMC 0_SO_SDA (o) &= 22| 200SDA Al N14| BL @=—SMC_P3V3S0_| SENSE am e
uq@ry—SMBUS SMC 1 SO SCL (D) gy M|l 2CISCL AINLS| B2 g SVC CAVERA ISENSE mjorao
u@y—SMBUS SMC 1 SO SDA (D) gy "I 2CISDA AINLGL @ gu NCSMCADCIE ~~~ mjores
ssq@ry—SMBUS SMC 2 S3 SCL (o) -—> N8 [] 2C2SCL Al N17[ 6L @=—SMC P1V0550 VSENSE am > ©
ssq@ry—SMBUS SMC 2 S3_SDA (o) o= |1 2C2SDA Al N18[_HL @=—SVC_CPUDDR | SENSE am o ©
sag@y—SMBUS SMC 3 SCL (o) o—p 2|l 2C3SCL Al N19| 2 @=—SMC P1V05S0 | SENSE am *7 “©
a1 @y SMBUS SMC 3 SDA (o) o= '2]1 2C3SDA Al N20|_B7 @=—S\VC CPU VSENSE am > ©
s2@y—NC SMBUS SMC 4 ASF SCL (o) o= 7|l 204SCL Al N21[ A7 @=—SMC CPUVR ADJUST | SENSE am e
s2q@ry—NC SMBUS SMC 4 ASE SDA (D) gy M [ 2CASDA AIN22| B3 g SMCCPUIMONISENSE ~~~~~~ mora
ssq@y—SMBUS SMC 5 G3 SCL (o) o= V]I 2C5SCL Al N23[ A8 @=—PP3V3 WAN Q) 20 35 97 39 €2
seq@ry—SMBUS SMC 5 G3 SDA (o) @=p— 2|1 2C5SDA
0- |_x2 2 L 6 36 49 65
45 (gT}—SMC FAN 0 CTL - Hi1 |PVB/ FANOPWWD Co+| Kt @=—SMC VCCI O CPU DI V2 am e
P SMC FAN O TACH - 113 |pM7/ FANOTACHO c1-| L2 @=—SMC S5 PWRGD VIN am e
o2 @Om}NC SMC FAN 1 CTL - c11 |PK6/ FANOPWML PC5/ CL+| L1 wpSPI_DESCRI PTOR OVERRI DE L oD v
o2 (Iy—NC_SMC FAN 1 TACH - M2 |PK7/ FANOTACHL ~ T3CCP1/ PJ5/ C2- | S5 @=—CPU CATERR L Venn B
a7 (or)—SME TOPBLK SV L - S _|PN2/ FANOPWR T3CCPO/ PJ4/ C2+| 5 @=—CPU THRMIRI P_3V3 N 5
ar SMC_SENSOR PWR EN - D10 |PN3/ FANOTACH2
e SSI 0CLK/ PA2| M - SMC PM @ EN oo 3 52 57
54 (OT}—SMC_SYS_KBDLED - L11 |PN4/ FANOPWB SSI OFSS/ PA3[_12 W PVRGD oo =
62 NC SMC T25 EN L - N2 IPN5/ FANOTACH3 SSI ORX/ PA4[ L4 - SMC_DELAYED PWRGD oo 17 26 27 36
o7 (QOT}—L2_SMC SVSW PVR EN - N1 IPNG/ FANOPWWH SSI 0TX/ PAS[ N wpSVC_PROCHOT oo 3
5 MIDH—SYS_ONEW RE M1 IPN7/ FANOTACH4
52 aOm—NC_SMC FAN 5 CTL - 34 |PH2/ FANOPWVG ULRX/ BO|_F1L @=—SMC DEBUGPRT RX L (T 33 3 o6
57 (OOm—SMC_PCH SUSACK L (o) - 32 |PH3/ FANOTACHS ULTX/ PB1| ELL pSMC_DEBUGPRT TX L [OoTy 33 36 60
TOCCPO/ PB6| F4 - NC SMC SYS LED oD -
w@PUPEAL R 000 0 e ¢ |PECIORX TOCCP1/ PB7[ F3 wpNC SMC GEX THROTTLE L CED ©2
2 @OT}—SMC PECI L = % [PECI 0TX
g SSI 1RX/ PFO| ¥ g, SPI SNC M SO o L
36 @_SNC BIL BUTTON L - M3 |PPO/ | RQL16 SSI 1TX/ PF1[ N0 SPI_SMC MOSI a4 67
62 MC DP_HPD L - L12 1ppP1/ | RQL17 SSI 1CLK/ PF2|_L10 Pl _SMC CLK oy 4 o7
29 SMC PME S4 WAKE L - M _{PP2/ 1 RQL18 SSI 1FSS/ PF3|_K10 wpSPL_SMC CS L ooy 44 o7
25 @_SNC PME S4 DARK L - 312 Ipp3/ | RQL19 PF4[_L9 - S5 _PVWRGD ) 52 57
6 ESRC_EN - 213 |PP4/ | RQL20 PF5|_Ko PM \4 13 16 17
%6 [THy—SMC_SENSOR ALERT L (o) - L5 [PP5/ | RQL21
NCx-2{PP6/ | RQL22 WFOCCPO/ PGA| K7 wpSNC_DEBUGPRT EN L o =
34 m_srvc LID - K6 |PP7/ | RQL23 WIOCCP1/ PG5| L7 = NC SMC GFX OVERTEMP Ve R
a7 y—SMC_PCH SUSWARN L - D4 [PQO/ | RQL24 WI2CCPO/ PHO| K3 @=—ALL_SYS PVRGD QT 16 17 57
36 SMB INT L - B4 IPQL/ | RQL25 WI2CCP1/ PH1| K4 wp—SVC THRMIRI P o
a6 SMC BC ACOK - s |PQe/ | RQL26
13 —PM SLP_SO_L - s [PQB/ | RQL27 WI'3CCPO/ PHA| 33 wpPM PVIRBTN L oo 1 1
13 PM SLP S3 L - N IPQ4/ | RQL28 WI3CCP1/ PH5| wgp PM SYSRST L [OoTy 13 17 62
13 TRy—EM SLP S4 L - S 1PQB/ | RQL29 WI'4CCPO/ PHB| HS —pVEM EVENT L (@ B
1 PM SLP. L - M _[PQs/ | RQL30 WF4CCPL/ PH7| & = SVC _ADAPTER EN oD = %
34 m_srvc ONOFF L - L6 1PQ7/ 1 RQL31
T1CCPO/ PJO| &2 @=—SMC OOB1 D2R L am =
36 m_SNC RX L - L3 JUORX T1CCP1/ PJ1| BS wgpSMC OOB1 R2D L o ©
as (oOT}—SMC TX L - M luoTX T2CCPO/ PJ2| A9 wpSMC _CPU DBGPVWR RD L oo
T2CCPL/PI3| % g NCBOV BKL PWM ;e
%0 (OT}—SMC PVRFAI L WARN L (o) E13 |USBODM( PL7)
2 (@OT}—SMC WFI_PWR EN E12 |USBODP (PL6) WWI5CCP1/ PVBLHI0___ g PM BATLONL oo 1 27
NOTE:
SMS Interrupt can be active high or Iow, rename net accordingly.
If SMs interrupt is not used, pull up to SMCrail.
NOTE:
Unused pins have "SMC_Pxx" nanes. Unused

pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

FP3vaz G R T ERREERS
L5001
30-OHM 1. 7A
1 2 PP3V3 S5 SMC VDDA
M N_LIKE_ W DTH=0. 25M
0402 N_NECK_W DT 1
. VOLTAGESE. 3V 1 C5001
1 C5002 + C5003 + C5004 + C5005 1 C5006 1MOOZ i
— — %F g% U5000 TR
, 6.3V , 1oV L zow LMAFSXAHSBB 2 Xsr CeRM
R SR CERM v 201
0201 0201 2 BGA
(2 OF 2)
40403 (TN OMC RESET L g GIO4RST* SWCLK/ TCK| S0 SMC TCK 36 a4 62
S
= o = SWDI O VS| 20 SMC_TVE 36 a4 62
62 36 29 By WFI_EVENT L (D) gy P11 |PKA/ RTCCLK Swo Tpbg AL SMC_TDO 36 62
SMC WAKE L T aglwaker o [E°____swc Dl
1 C5007  |* C5008 | C5009 NC SMC H B L sk B e
?.%1UF p— ?%1LF - ?.%1UF
Y Y Y NG-2¢ NC
SR cer SR cer SR cer o 3 SMC_CLK32K Mo _|xasco
NC SMC XOSCL MO [XOSCL
VI 25}
= 36 SMC EXTAL Gl2 |osco
36 SMC XTAL G13 |losc1 VREFA+|_D2 PP3V3 S5 AVREF SMC 36
VREFA- 22 XWE000
K12 [\/BAT a1 a0 EY
3 364 GND SMC AVSS 2 L
D7 GNI E3
2 o oot
= OM T_TABLE ™
E9 c7
F10 VDD D9
7 es
J9 F9
o . 1 C5020 1 C5021
n 4
aN L 1oV Y
PP1V2 S5 SMC VDDC n s XoR. CERM KR
W N_LiRE_W DTH=0. 25M % 0
M N_NECK W DTH=0. 11
VOLTAGERL 2V K13 vbDC Jir BYPASS=U5000. C2: D1 IMA
. o J———

PLACE_NEAR=US000. D6: 5MvI

PLACE_NEAR=U5000. D6: 5Mvi

PLACE_NEAR=US000.

PLACE_NEAR=US000. K13: 5
K13: 50V PLAC

M PLACE.
\CE_NEAR=U5000. J6: 5MV

ACE_NEAR=US000. J6: 5MV

PLACE_NEAR=US000.

PLACE_NEAR=U5000. J1: 5MVi
J1: 5MM

1 C5010 + C5017 1 C5015 1 C5016 + C5014 + C5012 1 C5013 C5011
— 1. OUF —— 1. 0UF — 0. 1UF ——0.1UF —— 1. 0UF ——0.1UF ——0.1UF 0. 1UF
20% — 20% —— 10% 1096 —— 20% —— 10% —— 10% 10%
6.3V 6.3V 1oV 10V 6.3v 10V 10V 10V
X5R X5R 2 X5R- CERM 2 X5R- CERM 2 X5R 2 X5R- CERM 2 X5R-CERM 2 X5R- CERM
0201-1 0201-1 0201 0201 0201-1 0201 0201 0201
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ey
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SMC Reset "Button", Supervisor & AVREF Supply

R5127 o5 49 35 oy PU PROCHOT L
0
PP3V42 G3H 1 2 o PP3V42 G3H SMC SPVSR
A% W NLTRE W DTFRO. 4 B159
5% NOSTUFF M N_NECK_W DTH=0. 1 nm LOBVK- 7
v |, N GHEERYE cs13 sores SMC12 PECI S
02 4. TUF 47PF VER 3 uppor t
26% %
R B,
# e g ) Fe1vs
41 40 30 36 35 _GND SMC AVSS PLACE_NEAR-GB159. 6: 5MM G
a7 0 aa 30 g8 g5 gy gy gy 3 PEOVAZ G SV PROCHOT CRITI CAL
6150 |R 3
® 1R51 DVN32D2LFB4
Desktops: 5V lfOSOKOO oenooss-3 | Kk
Mobi | es: 3. 42V VIN 5% SYM _VER 2 |_
Us110 o o5 3 15 o} PM THRMIRIP L
cERvXEn 2 VREF- 3. 3V- VDET- 3. OV , 201 Is 5 5
SMC LSOC RST L o s AvRL* . NI SMC RESET L slp,, §8129 R5152 :
62 30 (My—=Me LOOC ROT L 1 AMRI* ey SNO903049  RESET fOID 35 44 48 62 — LO6VK- 0
SMC_ONOFF L 7 * SOT563 SMC PECI L 1 2 SMCPECI L R 4
62 36 35 3¢ [T—== MR2* (ry PP3V3_S5_AVREE_SNC - ™| ver 3 = > N\
o6
SMC_MANUAL RST L 4 |peLay REFOUT| M NRECK W BTHEG. 1 = From e 20w
CRITICAL VOLTAGE3. 3V o NOSTUFF B
oM oo B Y5l ozor R5153 R5151
1. 6K 330
R5101 C5101 * o B X A
g 0. 01UF —— C5125 C5126 S THRNERL P aow $aow
Sow 100% —T— 10UF —— —— 0. 01UF = o o
oV 200 —— —T— 109% = 2 2
M- LF X5R- CERM 2 10V v
2 603 0201 X5R- CERM 2 2 X5R- CERM
6405 1 1
SI LK_PART=SMC_RST o 0 = = re—
PLACE_SI DE=BOTTOM L_GND SMC AVSS 35 36 30 40 a1
M N_LI NE_W DTH=0. 4 mm CPU_THRMIRI P_3V3
M N_NEGC W DTH-0. 1
MRL* and MR2* must both be low to cause manual reset. VOLTAGESOV! ™ % %5 COm}
Used on nobiles to support SMC reset via keyboard. RITICAL
NOTE: Internal pull-ups are to VIN, not V+. 155 R541334
\ ) ' >
" " 63 59 a8 36 35 _SMC_BC ACOK = _SMC_BC ACOK 35 36 48 59 63 MBT3904LP- 7 35 (OOT)—orurea & ey \ o pea D s
= = oenaooe- s oo
Debug Power "Buttons - ) Ro158 b -
PM THRMIRIP R L 1 y 2 PM THRMIRI P_L 201
. SMC ONOFF L oD 5¢ 55 % a2 ~ T e e e 47PF
. i 1 UJFOW 2 ﬁ% OG- CERM
= 05
R5116'| |'R5115 o PLACE_NEAR-GB150. 2: SWM
PLAGE I DE-BOTTOM 0 0 puace sioe=Toe |
5% 5 -
1/ 10W 1/ 10w
CLF M- LF
603 , , 603

SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

47 46 44 38 3¢ 35 34 33 30 17 _ PP3VA2 G3H
BEBBRLY
SMC Crystal Circuit 62 60 56 37 34 20 27 26 25 _PP3V3 4
SMC USB O ock require these crystal 83928331 38 ﬁ Sg 22 gj PP3V3 SO
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHz
36 35 25 _SMC_PVE S4 DARK L R5167 100K DYV R —
R5110
35 _SMC_XTAL 1 289K, SMC XTAL_R 62 36 35 31 _SMC ONOFF_L R5170 10K LAAAL
V2w R 37 35 _SMC SENSOR ALERT L R5172 10K 1 AAAZ 5/ 1: 20w W 201
2 Y5110 62 46 35 30 _SMC LID RS171 100K s gnnfz o0 Toow oo
3. 2X2. 5SMV SM 62 35 SMC TX L QS_ 73 10K 1 /V\/\/Z 5% 1/ 20W M 201
R 12. 000MHZ- 30PPM 10PF- 85C o v SMCRX L R5174 100K AN 5% 1zow W 201
1 %
- 1 o6 35 33 _SMC DEBUGPRT TX L RSL75 20K i anp 2 S eow w20
66 35 33 _SMC_DEBUGPRT RX_L R5176 20k LAANZ 5% zow W 201
NONC SMC PME S4 DARK L —  SMCPME S DARK L SMC TMS R5177 10K 1 o S%  uEow w201
1 C5110 1 C5111 R BASETRUE = qm e = o Too R5178 10K m W TIw W o
62 35 SMC TDI QS. 79 10K 1 2 5% 1/ 20W M 201
2 Y 53 49 40 36 17 16 15 11 5 ¢ _PP1VO5_S0 A A T o
PO, QOG- CERM PO, QOG- CERM 62%65" 57 56 62 a4 35 _SMC_TCK R5180 10K 1 AAA2
. as _SMC BIL_BUTTON L R5181 10K LAAN 2 S% 20w M 201
? ReL12 o197 63 59 49 30 25 _SMC_BC ACOK RE187 100K 3 \nATz o0 oow W or
J_ 67 13 PM CLK32K SUSCLK R 1 2 SMC CLK32K 35 67 106 25 _SMC_S5 PWRGD VI N R5192 100K 1/\/\/\/2 5% 1/ 20W M 201
L PLACE_NEAR=UD500. AE6: 5. 1mm 5% 1/ 20W M 201 1/ 20W SVB | NT L R5193 10K 1 , 5% 1/20W M 201
- 5201 * NV 5% 1/ 20W M 201
35 _SMC VOCI O CPU DI V2  _VEM EVENT L R5114 1OK’\D1W2
36 35 _CPU THRMIRI P_3V3 R5117 100K LAANZ S% 120w w201
1 5% 1/ 20w M 201
R5196
100K
19
1/ 20w

201 =

57 52 35 __SMC PM G2 EN R5198 100K LAAAZ
35 13 _SMC_ADAPTER EN R5185 100K AN S% 20w M 201 s
36 35 _SMC_THRMIRI P R5186 10K 1 o 5% lzow w201
NP
SMC_DELAYED PWRGD R5191 100K 2
o ze M\ —Tmw P
SMC S4 WAKESRC EN R5190 100K 1 2
= M\ w1

62 39 37 35 20 _PP3V3 W.AN
Modul e has 3.3K PU |

NO STUFF
6235 20 WFI _EVENT L R5189 10K LAAAL

ISYNC NMASTES LL J43
SMC Shar ed Support
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=) 4

35 34

35 34

Top- Bl ock Swap

PP3V3 SO §18°12%13 15 17 19 26 30 34 36
8040 3019119277084 787 %80 %0
R5296"
1K
5%
11 200
Ve
201, R5283
1K
TOPBLK L 1 2 TRP_TOPBLK L
25 [TR)—SMC TP swe ANNZ—BEH S o swe oD -
70w
201
62 60 56 37 36 34 20 27 26 25 PP3V3 S4
a7 35 20 _SMC WFI _PWR EN R5295 10K 1 aAAA 2 NOSTUEE
5% 1/ 20W M 201
s6 a0 37 35 _SMC_SENSOR PWR_EN R5294 10K 1A AA 2 NOSTUEE
5% 1/ 20W M 201

25 26 27 29 34 36 37 56 60 62

7 =)

SMC PME S4 WAKE L OO 29 34 35 37

MAKE_BASE=TRUE

30 37 35 _SMC _HS COVPUTI NG | SENSE — SMC HS COMPUTI NG | SENSE 35 37 39
WAKE_BASE=TRUE

40 37 35 _SMC_PBUS VSENSE — SMC PBUS VSENSE 35 37 a0

- = WKe_BASE=TRE

30 37 35 _SMC_BMON | SENSE — SMC_BMON | SENSE 35 37 39
WAKE_BASE=TRUE

30 37 a5 _SMC_DCI N | SENSE SMC_DCI N | SENSE 35 a7 39
WAKE_BASE=TRUE

40 37 3 N _VSENSE — N _VSENSE 35 37 40
—— NAKE_BASE=TRUE

a1 37 35 Bl Dl ETE | SENSE ~ — Bl DI ETE | SENSE 35 37 a1
—— WAKE_BASE=TRUE

40 37 35 | SENSE — | SENSE 35 37 40
—— NAKE_BASE=TRUE

30 37 35 _SMC OTHER HI | SENSE — SMC OTHER HI | SENSE 35 37 39
—— NAKE_BASE=TRUE

a1 37 35 _SMC_PANEL | SENSE — SMC PANEL | SENSE 35 37 41
= NAKE_BASE=TRUE

30 37 3s _SMC_1V2S3 | SENSE — SMC 1V2S3 | SENSE 35 37 39
= MAKE_BASE=TRUE

30 37 35 _SMC LCDBKLT | SENSE — SMC LCDBKLT | SENSE 35 37 39
= NAKE_BASE=TRUE

40 37 35 _SMC P3V3S5 | SENSE SMC_P3V3S5 | SENSE 35 37 40
= WAKE_BASE=TRUE

30 37 35 _SMC WLAN | SENSE SMC_W.AN | SENSE 35 37 39
WAKE_BASE=TRUE

30 37 35 _SMC_SSD | SENSE — SMC SSD | SENSE 3s a7 30
WAKE_BASE=TRUE

30 37 35 _SMC_P3V3S0 | SENSE — _SMC P3V3S0 | SENSE 35 37 39
= WAKE_BASE=TRUE

30 37 35 _SMC_CAMERA | SENSE — _SMC CAMERA | SENSE 35 37 39
WAKE_BASE=TRUE

NC SMC ADC16 oo 3 63 SD alias on page 103

40 37 35 _SMC P1VO5S0 VSENSE SMC P1V05S0 VSENSE 35 a7 40
= WAKE_BASE=TRUE

40 37 35 _SMC_CPUDDR | SENSE — SMC CPUDDR | SENSE a5 37 a0

- = WKe_BASE=TRE

40 37 35 _SMC P1VO5S0 | SENSE SMC P1V05S0 | SENSE 35 a7 40
= WAKE_BASE=TRUE

40 37 35 _SMC_CPU VSENSE SMC CPU VSENSE 35 a7 40
WAKE_BASE=TRUE

a1 37 35 _SMC_CPUVR ADJUST | SENSE SMC_CPUVR ADJUST | SENSE [—
WAKE_BASE=TRUE

41 37 35 _SMC_CPU | MON | SENSE —  SMC CPU I MON | SENSE 35 a7 a1
= WAKE_BASE=TRUE

62 39 37 36 35 20 _PP3V3 W.AN — PP3V3 WAN 29 35 36 37 39 62

MAKE_BASE=TRUE

—__SMC SENSCR PWR EN 35 47 40 56
s6 40 37 35 _SMC_SENSOR_PWR_EN SMC_SENSOR PWR_EN 35 37 40 56
AKE BASETRUE
37 35 20 _SMC W FI _PWR EN — SMC WFI_PWR EN 29 35 37
MAKE_BASE=TRUE —_—
a7 35 _IP_SMC 5VSW PVWR_EN — TP_SMC 5VSW PWR EN 35 37
MAKE_BASE=TRUE —_—
R5230
0
SMC_PCH SUSWARN L s 2 ___POH SUSWARN L
* D — ke mse=TRE NN o 2
oW
b
o301
R5231
0
SMC_PCH SUSACK L N > POH SUSACK L
% O asesTRE A% )
oW
o361
R5216
41 (TRy—SMC HS OOV ALERT L 100,
NOSTUFF 120w
R5215 201
15 10 [y—POH SVLIALERT L A0,
i
v oW
o R5213
4 [TI—SMC BVON COVP ALERT L 1,\}2?\,2_‘
oW
R5210
o3 59 [Ty FLNSTACKSNS ALERT L 1200,
i
yomw
201 R51214
12 [y CPUTHVENS ALERT L 1 £ 599
NOSTUEF 120w
R5211
12 [y CPUBNONSNS ALERT L 100
520
oW
o R51212
. TBTM.BSNS ALERT L 1 ’\/27\/2 SMC_SENSOR ALERT L o s

5%
1/ 20w
M
201

SYNC DATE:O%/ 20/ 2013
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connections
34 30 26 18 17 32 13 13 33 ¢ PRV s 48 47 46 44 36 35 34 33 30 17 PRAVA2 QoM
37 83 33 32 41 40 38 35 37 36 83 62 50 59 57
Pul l ups are on eDP
1 1 1 RS
R5 R5 connect or page and R5
LYNX POINT LP 300 301 LCD BACKLI GHT sve pag I nternal DP svec 380 381 Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K
59% 5% 18300 59 5%
Ws00 1/ 20W 1/ 20W u7701 15000 15000 1/ 20W 1/ 20W 1516259 - L7100
M M . (See Table) M M
(MASTER) 201, 5 201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, , 201 (Wite: 0x12 Read: 0x13)
38 19 16 14 SVBUS POH OK — SMBUS PCH CLK 14 16 19 71 58 38 35 SVBUS S\C O S0 SO — SMVBUS SMC 0 SO SCL 35 38 58 48 46 38 35 SMBUS SMC5 G3 saL — swusswecs @ sa 35 38 a6 D
L p— — 38 54 67 pr— — 7" 60+ Rep— — a8 52 71
38 19 16 14 SVBUS PCH DATA — SMBUS PCH DATA 14 16 19 71 58 38 35 SVBUS SVC 0 SO SDA — SMBUS SMC O SO SDA 35 38 58 48 46 38 35 SVBUS S\C 5 G3 SDA —  swusscs @ oson 35 38 a6
57 54 e o = 38 55 &7 prop— — 71 7182 e e — 48 52 71
J L I L I L
VRef DACs Battery
w200 36950
Battery
(Wite: 0x98 Read: 0x99) - (see Table)
TBT
Battery Minager - (Wite: 0x16 Read: 0x17)
19 16 14 sveus poi ok sveus s s @ sa 35 38 46
&7 54 38 w00 BN
19 15 14 Sveus PotoaTa (Wite: OXFE Read: 0XFF) Sveus sve s G son 3538 48
38 55 &7
— smseoiom 1 19 29 —_—
Margin Control |
201 SMC 3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
(* = Miltiple options)
19 16 14 Svews Potak — 34 30 26 18 17 32 13 1311 o prva s
&7 54 38 — 373038 33 21 23 33 38 37 %6
19 16 14 SveUS Pon DATA 3 Trackpad
— 34 341
o7 53 38 = I nternal DP
| Sanpung LGD Samsung | LGD AUO N N 24800
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/0x88) N Y v sve 5?%& ':50?(91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-Ox1F or O0x30-O0x3F) N N N ’ 5%% s
w000 120w 1120w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y N 3 —— SMBUS SMC 3 SQL 34 35 38
(wsTER) 201, 5 201 | — 42 82 71
—  SVBUS SMC 3 SDA 34 35 38
42 38 35 34 SMBUS SMC 3 S |— 42 62 71
i
XDP Connectors : C
SMC "2" SMBus S3 Connections
1800 |
(MASTER) TBT & M.BBOT, TBD Tenp
63 62 60 56 39 34 19 18 15 PP3V3 S3
38 19 16 14 SWUS PO GK Evcia14; 5810
89 5
(Wite: 0x98 Read: 0x99)
38 19 16 14 SMBUS PCH DATA
89 58 1 1
] Sveus sve s sa 34 35 (a8 a2
J sv R53710K 5?371 LI O Finstack Tenp — 6z 71
59 5% 39500 — SBUS S\E 3 oA 34 35 (a8 a2
w5000 120w 1/ 20w = 2%
M M (Wite: 0x92 Read 0x93)
(MASTER) 201 , 2201 L
63 59 3 35 SMBUS SMC 2 53 SO — SvBUS SMC 2 S3 sa 35 38 59
LE ¥ —— —_— 63 71
63 59 38 35 SVBUS SMC 2 53 SOA — SVBUS SMC 2 S3 SDA 35 38 59
(e — — 83 71 _—
J L
LYNX PO NT LP SO "“SM.ink 0" Connections B
72 63 62 69 59
PP3V3 S0
388 MBB B SMC SO "1" SMBus Connections
1 1 7263 62 6959 oo o
LYNX PO NT LP R5310 R5311 sunpiiiiis
8. 2K 8. 2K
5% 5%
ws00 120w 1/ 20w
o % R5360°|  |'R5361
(wrsTER) 201, , 201
sve CPU Tenp, Inlet, DDR BMON THR
2. 0K 2. 0K s
67 14 SW_POHO QK 506 5%
jrepre— w000 120w 1/ 20w Eve1704-02: L5800
M M
67 14 SM_POH O OATA (wsTER) 201, , 201 (Wite: 0x98 Read: 0x99)
| 3g 35 35 14 e S 1w sa — swisswesosa 14 32 35 38 41 42|62 e
78BN s = 8 #
38 35 32 14 SVBUS SMC 1 S0 SOA o —  sweus s so son 14 32 35 38 41 42|62
BB BN e = 87 #
I L
LYNX PO NT LP SO "“SM.ink 1" Connections
Chi pset current
PACI921: U620
(Wite: 0x30 Read: 0x31)
62 67 [71
sveus sve 1 so sa 74 3205
3 33
62 67 [71
LYNX PO NT LP SMBUS SMC 1 SO SDA 14 32 |as
3 33
ws00
(Wite: 0x88 Read: 0x89) ISYNC MASTER=J43_M.B
71 67 .
38 35 13 94 swws s 1w sa
gl = ALS SMBus Connecti ons
38 35 37 14 SVBUS SMC 150 SOA j—
AR = 34002 D= e i
(Wite: 0x72 Read 0x73)
| @ Appl e I nc.
—  sveus svo 1 so s 9984 S
— 3B
SM.ink 1 is slave port to 62 67 71 NOTI CE OF PROPRI ETARY PROPERTY:
— SVBUS SMC 1 SO SDA 7332 3
— 3B THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY OF APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 53 OF 120
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




8 7 6 5 4 3 2 1

onwn

=ty

I COR : COWPUTI NG Hi gh Side Current Sense
I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
€0 Qurrent 1124
72 63 62 50 59 PP3V3 SO P urrent ¢ 7.57A
WX 24 sy BB BNE
N 100x oA W V11 15.14 v 60 56 41 40 o _PP3V3 SASW SNS
CPU_HS_I SNS: YES can 200x
CPU_HS_I SNS: YES o 1 C5450 . SENSE R R7450 0. 002R PLACE_NEAR=R7450: 5mm DRAM | SNS: YES
v ——our CPUHS_I SNS: YES DRAM_| SNS: YES o * 5460
3 PLAGE_NEAR-L5000. E2: 11 1
% §9 PPBUS S5 HS COVPUTI NG | SNS U5450 2 5 - " m — DRAM_I SNS: YES
T CRI TI CAL o1 R5455 2 & PLAGE_NEAR-L000. AS: 11mm
I NA214 453K Us460 R5465
R5450 L2 | N sc70 QUT |6 41| | SNS_HS CONPUTI NG | OUT IAAAA oSMC HS COPUTING ISENSE ~ fmmy a5 o7 1 NA210 4.53K
0. 002 CRI Tl CAL 19 PLACE_NEAR=US000. E2: 11mm 72 51 [T ISNS 1v2 S3 N S1IN- scro QouT |8 I SNS 1V2 1 OUT IAAAA SMC 1V2S3 | SENSE oo 35 37 D
1% 1/ 20W -
D tw | N+ REF|L__4 R5451! " 1 C5455 CPU_HS_I SNS: YES CRI TI CAL E PLACE_NEAR=LS000. AS: 1
0612 (100v/v) 20K 0. 220F 72 51 [Ty SNS 1v2 S3 P 4N REF| 1 R5461° e 1 5465 DRAM_I SNS: YES
AP 10780137 G\ND 1120w PLACEVENT_NOTES s (200VY) 20K ——0.220F
§ 27 EPBUS GaH - o R — o G\ND 120w < PLAGENENT NoTES Y
2 _ on
62 60 Place close to SMC G\D SMC AVSS 35 36 30 40 41 N 200 ) 0201
(For Rand O Place close to SVC G\D_SMC_AVSS 35 36 39 40 41
(For R and ©)
IOOR : OTHER Hi gh Side Current Sense =
E0P Qurrent 510, 75A
WX VG 53,75
cuN 0% I APC : AirPort Current Sense
60 56 41 40 39 _PP3V3 SASW SNS
PLACE_NEAR-RS430: Sm OTHER_HS_| SNS: YES EDP Qurrent © 1.00A
OTHER_HS_| SNS: YES o 1 C5430 VX VG TE s 25 _—
0. 108 :
PPBUS S5 HS OTHER | SNS v T, &% OTHER S| SNS: YES e roox 60 56 41 40 35 _PPIV3_SASW SNS
2 & PLAGE_NEAR-LB000, Ad: 11
#| Y U5430 e Ro433
s | NA213 LS. OTHER | 453K PLACE_NEAR=RS470: 5mm Al RPORT_I| SNS: YES
6 OUT . 1 2
R5430 72 | SNS HS OTHER N S{I N sc7o ouT 35 37 A - | SNS: YES o
0.003 CRITI CAL S v PLACE NEAR-US000. G 11
o 72 | SNS HS OTHER P Al REF| L R5432% e 62 a7 36 35 20 _PP3V3 WLAN - Al RPORT_| SNS: YES
(50V/ V) 201 5 .
o612 ST 20K - us470 R5475
1 G\D 11200 o T|Iq5470 2|4 INAZ14 o SMC W.AN | SENSE
£ rRy-BPBUS G3H 2 " 2 53 OTHER_HS_I SNS: YES 22 | SNS Al RPORT N s|in sc0 | OUT |& | SNS_PSVWAN | OUT 2 W oD 55
& 20| PLACEVENT NOTES 0201 0.025 CRI TI CAL % Al RPORT_| SNS: YES
GND_SMC_AVSS 120w B
Place close to SMC Eh 72 | SNS Al RPORT P ali N - REF| 1 R5471% w 1 5475
0612 1| 20K T 0.220F  piace NEAR-US000. CL: 11mm
(For R and O e 1@s0024 D 5% o
1/20W S PLACEMENT_NOTES 2 53
M —_—m 0201
C IROC : 3.3V SO FET Current Sense 20 _PP3VE WAN R - o o, C
el Place close to SMC GND SMC AVSS 35 36 39 40 a1
EDP Qurrent :1.02A (For Rand G
X VG 5 3,06
can 1000% 60 56 a1 40 39 _PP3V3 SASW SNS
PLAGE_NEAR=RS440; S 3V3S0_I SNS: YES
3V3S0_I SNS: YES o 1 C5440
—o0.1UF .
P . Vi —— %1 PLACE NEAREUS000. BL: 11m 1SDC : SSD Current Sense
L — 2 e BB YES
dBBRLY U440 e eR ens EoP Qurrent 5 3.00A
I NA212 i
ooiz-sim ) 1, | SNS PBVE SO N slin s s I SNS P3V3 (50 | QUT DV SMC P3V3S0 | SENSE oD = = e
can
w CRI TI CAL o 3V3S0_I SNS: YES
0. 003 72 | SNS P3V3 SO P 4l N+ REF| L 1 W 1 C5445  PLACE NEAR=US000. B1: 11
R5440 - (1000V/ V) R5424o]k 201 J - " 60 56 41 40 39 _PP3V3 SASW SNS
a7 G\D 5% T = PLAGE NEAR-RS480; S SSD_I SNS: YES
1/ 20w 2 G . 1 C5480
Ve PLACEVENT_NOTES SSD_I SNS: YES o
s PP3V3 SO FETR g | N 01, ——— o T 0. 1UF PLACE NEAR-UB000, C2: 11
PP3V3_SOSW SSD — 10% -
::-l:ce;l u:ec:u sve L_OND SMC AVSS 35 36 39 40 41 62 60 30 - 5480 R gggmvw on Rsssfgsl SNS: YES
or R an 0201
CRITI CAL I NA210 4 53K
= R5480 2z2 I SNS SSD N 5 (1IN scro QouUT |8 I SNS P5VSgD | OUT IAAAZ SMC _SSD_| SENSE oo s
1S2C : 3.3V Canera Current Sense 0.003 CRITI CAL e SSD_I SNS: YES
w 72 | SNS SSD P 4L N+ REF[ 1 R5481" e ' C5485
E0P Qurrent © 0,524 osls 5 (200MV) 20K i PLACE NEARCUS000. C2: 11m
WX i1 : 16,36 mv OM T_TABLE G\D vaow 5 DAEETNOE o
GAIN 200x 56 _PPX D FET_R o 201, Prace crose 1o svc 0201
60 56 41 40 39 _PPIVS SASW NS (For Rand O L G\ND SMC AVSS 35 36 39 40 41
32 _PP3V3 S3RSO CAVERA — B
EH =
PLAGE NEAR-RB061: 5
{7 PP3V3 S3RSO CAVERA |: CAM | SNS: VES o
v <o oot | L S _ _
31~ u e woro 5 = GeR CAM.I SNS: YES I BLC : LCD Backlight Driver Input Current Sense
MN NS WO 2 a1 o 4 U5420 R5425 E0P urrent : 0.67A
3 0612- SHORT | CANEI N I NA210
IR BASE- TR e 7o |SNS CAMERAN . | o OUT |8 | SNS CAMERA | OUT G, SMC CAMVERA | SENSE o = -
0. 828 CRI TI CAL s CAM_I SNS: YES G 500%
R5420 S, | SNS CAMVERA P Al N REF| 1 R5424' v ! C5425
PP W
oMT Y (200V/ V) oK 201 L0 e eamsnon. w11 60 56 41 40 39 3V3_S4SW SNS
G\D % B
PP3V3 S3RSO CAMERA R ey = 20w PLACENENT_NOTES 2 em PLACE_NEAR=RS490: 5rm LCDBKLT_I SNS: YES
M LINE WOt 5 W VOLTAGE=S. 3V, - 201, LCDBKLT_I SNS: YES 1 5490
M N_NEGCW DTH=0. 2 M R5421 Place close to SMC GND SMC AVSS 35 56 30 40 a1 ot 3 _PPVI N_SOSW LCDBKLT _ 3 o . _|° S5ae et resesn o o
0 (For Rand © s 30 _PPVI N SOSW LCDBKLT — T o, LCDBKLT 1 NS YES
= 2 coel :
PP3V3 SO 1 /\/S\%/\/z bW U5490 frrides R5495 —
- I NA211
Lew it osiz-swert 4 % ), | SNS LCDBKLT N slin w0 OUT L8 | SNS LCDBKLT | OUT L R, SMC LCDBKLT | SENSE oD =
“NosTUEF o e CRI TI CAL s LCDBKLT_I SNS: YES
R5423 3. 020 72 | SNS LCDBKLT P afine REF|.L R5491" e ! C5495
- o R5490 h (500V/ V) 201
;gl PP3V3_S3 N A 2 oM T 20K PLACE_NEAR-5000. B6: 11mm
& 59 54 30 _PPVIN SOSW LCDBKLT FET G\D 1/20W < PLACEMENT_NOTES o
VLR sa 39 _PPVIN W LCDBKLT FET — o e e — 0z01
a0z M N REGW BTHc0, 25 1 - Prace close to s G\ND_SMC AVSS 3s 36 39 40 41
VOLTAGE=8. 6V (For R and )
VK BASE-TRUE
" . DC-IN (AMON) Current Sense £L
CHARGER BMON Hi gh Side Current Sense ( =
PLACE_NEAR-LS000, Ad: 111M PLAGE_NEAR-LS000, B3: 1M Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
A Q DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON - A
a8 [T CHeR Boy 1 /\70\;\/2 @ S\C BVON | SENSE oo s o7 a8 [T CHGR AMON W\/ o SMC DCI N | SENSE ooy 5 PART NUMBER Y S ISYNC VASTER=SI D J41 SYNC_DATE=02/ 26/ 201
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO H h S d t S .
v [ —— v T T — i de Curren ensi n
| SL6259 Gain: 36x 201 (jj:nii o es 11750008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5465 DRAMLI SNS: NO g B ey eme, ,.
Sealer 27881V i Sense Ris R7120. 20mohm 117S0008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, SND C5475 Al RPCRT_| SNS: NO Ap le | nc CH_NUM>
Mok Qi 3.3V at 9. 1674 e 156269 Gain: 20x P .
EDP Qurrent: 310A QD SV AVSS 35 36 39 40 41 Max VQut: 1.4V at 8.25A 35 36 39 40 41 117s0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5485 SSD_I SNS: NO ®
Scater ZSAT VY 11750008 1 RES, VF, 1/ 20W 100K GHM 6, 0201, SND C5495 LODBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
EoP Qurront: 3.5A
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
4! OTHER_HS_I SNS: NO PROPRI ETARY P ERTY_OF_APPLE | NC.
T — S — 5 — 11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, S\D C5433 _HS._| PROPRIETARY PROPERTY OF APPLE | NG,
PART NUMBER | QTY DESCR ON E NCE DE CRI TI CAL OM OPTI ON 11750008 1 RES, MF. 1/ 20W 100K GHW 5, 0201, SVD C5425 CAMLI SNS: NO || TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 54 OF 120
Il NOT TO REPRODUCE OR COPY I T
1070248 1 RES, SENSE, 0. 0030HW 1W 4- TERM 1% 0612, TFT R5480 CRI TI CAL 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
44 3V3S0_I SNs: NO
11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, S\D C5445 L A e
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VPOR: PBUS Vol tage Sense Enable & Filter
Q6500 I CSO CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | s pBuSVSENS EN L
: EEERREE R S
- Ro502 s e 5 2
gg [TD—SMC_SENSOR PVR EN 2 G 1 19 CPUVR_I SNS: YES
\Q:,,:s R Max VOut: 3.3V at 19.77V I nput 1 C5540
i e CPUVR_I SNS: YES CPUVR | SNS: VES Otk
D J_ s PBUS SO VSENSE PLACE_NEARER7310. 3: 5MM I SNS: 2 % er
L R5544 G201 )
= R_I SNS1_P_R :
R5503" 2 50 [y CPUR I SNSL P 2K, 72 42 CPUVR I SNSL_P_ L} A3K, L Gai n: 274. 72x
Iy 27. 4K 1% 1% .
5 G — 1op 1/ 16w 1/ 16w Sense R is R7310, R7320
PPBUS G3H S 1/ 20W L e
vo safe 47 39 37 . \Qj 201, RTEVENN - 4573 Ghro Sense R is 0.75nChm each, conbined 0.375mChm
P- CHANNEL SMC PBUS VSENSE CPUVR I SNS: YES
) oD @5 37 PLACE. NEAR-R7320. 3: 5\ CPUVR 1 SNS: YES EDP: 32A TDP : 28. 05A
PLACE_NEAR= 11 :
RE501 el LR (N (PSR R5541 Wivisr
T Rg%gﬁ 1 C5504 7 so [y CPUVR | SNS2 P L ANA 2 CPUVR 1 SNS: YES
vz 3 T %220 e ws40 PLACE NSOG8, B3 1w
201 1/ 200
2 R 2 &3V e e 72 CPUVR ISUM R P i, AN R5548
PBUSVSENS EN L DIV 2 0201 \7\ 4.53K
4 CPUVR | SUM | QUT 1 2 SMC CPU I SENSE
L_¢ GND SMC AVSS 35 36 39 40 41 CPUVR | SNS: YES VN D 35 37
CPUVR I SNS: YES Vs 1% CPUVR I SNS: YES
PLACE_NEAR=R7310. 3: 5MV 3. 1/ 20w
VDOR: DC-In Voltage Sense Enable & Filter 554 R5545 i 201 e Y
2 50 CPUVR [ SNS1 N LAAA 2 7241 CPUVR ISNSIUN R IAAR 2 22 CPUVR I SUM R N
D 0. 22UF
1% 1% — 20%,
116w 116w 1 2 &2
Ve LF Ve LF =
@510 0z 0z 0201
NTUD3169CZ CPUVR_I SNS: YES G\D_SMC_AVSS 35 36 39 40 a1
Sor- 963 CPUVR_I SNS: YES
N- CHANNEL ¢ DCINVSENS EN L PLACE_NEAR=R7320. 3: 5MM R515M47
43 i 2
e 011 v 1 o e A
wh
di vi der en SUS present Iﬂ_ %Jscii 72 50 E N CPUVR | SNS: YES n ?E‘é‘/
PM SLP_SUS L G ‘ 116w 1 0z
i D : 3 wzom VE L R5546 NO_XNET_CONNECT! CN=TRUE
\Qﬁ' s Max VOut: 3.3V at 19.77V Input 402 m
C : s o
J_ s DOIN S5 VSENSE o'
'
R5513 L
el 27, 4K =
s vaw
\Qﬁ' W [ PLACE NEAR-US000. B3: 11k
Y 201, RTHEVENI N = 4573 Chns
% PPDCI N G3H | SOL P- CHANNEL SMC DCI N_VSENSE oD = | MDC : CPU DDR Current Sense
pi
52 A PLACE_NEAR=US0(J0. F1: 11MM
R5511 A PLAGE_NEAR-US000. B3: 11MM EoP Gurrent © 3,00
100K Risjgi 1 cs514 WX VG 12,60
vaw 1w S T 0220 N 200x
201, '3 2 60 56 41 40 39 _PP3V3 SASW SNS
PDCI NVSENS EN L DI V o 0201
DCl NVSENS : 40 10 8 PPVMEM O SO_CPU —
L ¢ aoswass  a53630 404 WL N W OS5, 5 WAT = PLACE_NEAR-RS570: 5rm CPUDDR | SNS: YES
CPUDDR_| SNS: YES o 1 5570
B o on s —— o PLAGE NEAR-US000, Hi: 11mm
CPU Vcore Vol tage Sense / Filter e PR CPUDDR_I SNS: YES
Us570 RE575
a4 I NA210
XVB520 35232‘? os1z-swoRr * ¥ ;) | SNS CPUDDR N in scro . I SNS_CPUDIR | QUT LANA 2 SMC_CPUDDR | SENSE o =+
10 §2_PPVCC SO_CPU 1 542 CPUSENSE IN A 2 SMC_CPU VSENSE oD = = o 19 CPUDDR | SNS: YES
ES 120w
PLACE NEAR-R7310. 2: 5 MM 1% PLACE NEAR=US000. B7: 11MM 2008 < 72 | SNS CPUDDR P i REF|: R5571° i 1 5575
120w R5570 (200v/v)
1 C5520 1 20K PLACE_NEAR-US000. HL: 11rm
200 Lo 500F omT G\D 20m
T 20% | M
2 Sen o6 60 51 70 22 21 20 10 17 _PP1V2 S3 n A
PLACE_NEAREUS000. B7: 11WM 0201 L_GND SMC AVSS 35 36 39 40 41
B QD SMC AVSS 55 36 39 40 41 PLACENENT_NOTES
= Place close to SMC
1. 05V Vol tage Sense / Filter (For Rand O
IRSC :3.3 S5 REG Current Sense
XW5530 R5530
- i 4.53K EoP Gurrent © 3,00
2,%2 _PP1V05_SO 1 §& 2 PIVOSVSENSE IN 1 2 SMC_P1V05S0 VSENSE o = -
wek v W ;30,00
PLACE_NEARER7640. 2:5 W 1/ 20w oL pereLs000. Gl N 100%
3 1
Zhl’)Fl €5530 60 56 41 40 39 _PP3V3 S4SW SNS
0
PLACE_NEAR-RS590: 5rm P3V3S5_I SNS: YES
PLACE_NEAR=US000. GL: 11MM
- 1 : YE! B
D SMC AV 35 36 39 40 41 522928 19 17 10 15 13 11 o _PP3V3 S - PIVESSISNS YES o _|” =390
72 62 60 58 57 56 55 o= v —0iF PLACE_NEAR-US000. A6: 11rm
2 mwer P3V3S5_I SNS: YES
I C1C. 1.05V SO CURRENT SENSE / FILTER MT IUSEZ%E Ro595
R5590 L2z L SNS P3v3ss N slin sco | OUT |8 I SNS P3V3g5 | QUT L 2 SMC_P3V3S5 | SENSE oo =
EDP Qurrent 1 1A 0.003 p—— % P3V3S5_I SNS: YES
MV 565 1 | SNS P3V3S5 P 4 1 1 e 1
N s00% 60 56 41 40 39 _PP3V3 SASW SNS N ' (oowy ] R552%ﬁ A C5595 i ace remeusoso. a5 11m
) Ja
PLACE_NEAR=R7640: 5mm P1V05_1 SNS: YES 52 40 _PP3V3 S5 REG R L GN\ND voow
P1VO5_I SNS: YES o 1 C5560 g ]
0 1UF PLACE_NEAR=US000. H2: 11MM 201,
v+ T 0%, P1VO5_I SNS: YES s2 40 — PP3V3_S5 REG R = L GD SMCAVSS a5 26 30 40 a1
PLAGE NEAR-R7640. 4: SWNI Us560 ? SommsR R5561 M NRESCW BT 20MAn PLACENENT_NOTES
1 NA211 4. 53K e -
72 53 (TR I SNS 1V05 SO N 5| N sc70 ouT L& P1V05S0 | QUT 1 2 SMC P1V05S0 | SENSE oo @5 37 = Place close to SMC
CRI Tl CAL ﬂlz"gw P1VO5_I SNS: YES (For R and C)
A 72 53 (TR I SNS 1V05 SO P all N+ REF| L R5562* - 1 C5561
PLACE_NEAR=R7640. 3: SMM (500V/ V) 20K —_ 9, 22w PLACE_ NEAR=US000. H2: 11WM %m_ﬁg D J4l SYNC_DATE=02/ 26/ 2013
G\D 20m Sed”
X5R . .
o a4, oz01 Vol t age & Load Side Current Sensing
G\ND_SMC AVSS 3s 36 39 40 41 Repl aci ng caps wi th 100K PD on | SENSE SMC i nput s PTG, ROVEET
Appl e Inc. CH_NUM
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON o
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5541 CPUVR_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5561 P1V05_I SNS: NO THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_I SNS: NO | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 55 OF 120
|1 NOT TO REPRODUCE CR OOPY I T
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5575 CPUDDR_| SNS: NO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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PuALNLERYWAD

8 7 6 5 4 3 2

| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for U800 (EMC1704)
R5620
56 a1 40 39 PP3V3_S4SW SNS s ,\}@\,z PP3V3 gNS CPUVR ADIYST | SNS R5660 RSEGG
72 63 62 60 59 N
u o * 5620 TS S0 EEEEEEE S VAV ’ D CEE— A o = 7
M- LF 1. OUF VOLTAGE=3. 3V 5% 5%
o5 006 w2ow oew
6.3v N '3 NO STUFF
2 0201 PLACE_NEAR=US660. 3: 5MM R5662 0201 667
R5821: ADDR - 0x56/0x57 (r/w) e ' ©5660 Ken I SNS HS COVPUTI NG P AN 2
. . 100 3 35
s scom set = Sr wagy S D> VYV
- BYPASS=US620, 1: 5: WM 2 e 201, R5668 v 2ow
Ri621 - PU. SMBus node oz 0 otb1 D
.3K% ISNS HS GAIN N R 1/\/v\/2|stHsGA|NN mﬂu
1208 VDD 5%
Y U5620 = 1200
PAC1921-1- Al A PLACE_NEAR=U5000. A7: 5MV 0201
R5625 PLACE_NEAR=R7150: 5MM o) NO STUEF.
OFN 0 v R5661" 669
° {ADDR_SEL/ GAI N_SEL out| 4 SMC CPUVR ADJUST I SENSE R LANAZSME COUVR ADIUST | SENSE oo s a7 27K & ., 0
- % 1 C5625 Us660 106 < 18 [Ty LSNS HS coveuri NG IAAAZ
72 40 [TR)—PURISNSL P R 2 |SENSE+ READ*/ | NT| 8 MC CPU DBGPWR RD L Yan B yzow 0. 2208 CKPLUS_WAI VE=Ndi f Pr_badTer m I NA211 RSEGS kv 5%
120w
72 40 [Ty CPWR ISNSI N R 3 |SENSE- SM CLK/ | NT_SEL| 10 SVBUS SMVC 1 S0_SaL GO 1 7 5 oy 2 ) 72 41 39 [Ty LSNS HS CovPUTI NG P slin sc0 . OUT |8 I SNS HS GAIN gUT LAAAZ lssmsounare 2012 O/ggol
SM_DATA/ QUT_SEL| ° SVBUS SMC 1 SO_SDA (D 14 32 35 38 42 62 67 71 foost CKPLUS_WAI VE=Ndi f Pr_badTer m CRI Tl CAL 5%
PLACE_NEAR=US5540. 1: 5MV seLl 7 Al N N 1/ 20w 1 C5665
COVM NO STUFF 72 41 39 [TR) 1 SNS HS COVPUTI NG N N+ v REF]| R5663 0%1 0 2208
PLACE_NEAR=U5000. A7: 5MM (s00V7'V) 20K 205
G\D 5% 2 8
G\D_EPAD G\ SwC Avss 25 26 39 10 41 N oy o
ol o 201,
It .
GAI N: 500X —
| LDC : LCD Panel Current Sense / Filter
L In battery discharge scenario negative voltage will be Wth 100mA battery current, WIIl have 10.2nV difference
60 56 41 40 30 _PP3V3 SASW SNS - present on IN+/- pins with | NA output voltage decreasing going into sense pins of U5800.
from 3.3V with increasing discharge current. This will set the m numumcurrent threshold at 0.100mA
ss a1 _PP3V3 SOSWLCD —
M N_LI NE_W DTH=0. 3 MM —_ PANEL_I| SNS: YES
M N ESCW BT 0. 3 Mt PLAGE NEAR-RS470: 5
VOLTAGE=3. 3V PANEL_I| SNS: YES |
e s LD - = e ——
PANEL _I : YE!
|Us67100 R5675 SNSVES C
00 1Lz 1sNs PANEL N sfin scro OUT |8 | SNS_PANELS | QUT 1/</§;</2 SMC_PANEL | SENSE o s o7
0. 1325?/“ CRI TI CAL 19 PANEL_| SNS: YES
v'50w
1w 72 | SNS PANEL P Al N+ REF[ 1 R5671" e t C5675
0612- SHONT (200V/ V) 20K 201 JE ot VR I MON Current Sense Filter
o= p—
aND vaw 2 Gain: 200X . aa PLACENEARAS000, L 2m s e,
ss a1 _PP3V3 SOSWLCD R o 201 ,| scale 0.25A 1 V o201 R5641
ss a1 _PP3V3 SOSWLCD R — MAX VOUT: 3V AT 0. 825A L_GND SMC AVSS 0
mre womeo < = 0P Current: 0.750 A RGNt Sores %0 %6 39 a0 4 - D CPUVR | MON LAAAZ— SMC_CPU | MON_ | SENSE oo s
vaLT, 3v Max Vdi ff 15 nv 5% NO STUFF
MAKE_BASE=TRUE 4 1/ 20w PLAGE_NEAR=US000. B8: 5
= Pl ace close to SMC Oggl ! C5641
(For Rand O 2ae
9 [ H D AV f—
Di screte High side Current threshold Q0 SMC AVSS w5 36 30 d0
o & NO STUFF Vref = 0.406mv Vth = 0.442 = 1A from Battery
s 42 C5611
2% 0. 22UF Vtl = 0.290nv = 0.687A f bat t
{1°_PPavs s0 . e . . =0 m= 0. rombattery
?ég BYPASS=US601: 3MM ] BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
58 1 gSlﬁujﬁfi 2% oress
0% o0t C5601
2 . 22UF
Satt2oR R5619 suspykREER AR SO ’ e
255K BYPASS=US601: 3MM 1
= HS COMP_FB L 2
) N 1 C5603 & SMC_BMON_COMP_ALERT L
R5614 yiow 0. 1UF S oo
294K Rl%GZ:LKG us611 M- LF 0%, 0201 B
e A 3 5 41T 402 2 CERM XSR
irisw — LAAA + gg:”s e 0201 R5609 U5602
19 covp_out
2402 1/16W B - - = BVON COVP_FB 220K, DMN32D2LFB4
MEsF ' - SV VER 2
HS COMP_VREF o2 4 SMC HS COMP ALERT L . R5604 1ew -
7 oD 100K R5606 Us601 s
Us5612 | Dfs i 10, 2K voPo w02
* 1/ 16W 1 2 3 + 5 541T N
R5615 DVN32D2LFB4 M- LF VYV SC70-5
49. 9K Xpuoosr- 3 2102 yaow : BMVON_COMVP_QUT
1% A !
it dHS 1OUT R BMVON_COVP_VREE i 4l =
, 402 NOSTUFF A
1|G SI3
1 C5610 . 1
L ! o IUF Gai n: 50x '3050?95
NOSTUFF 37 Scale: 2A/ V % =
2
‘R5617 ‘R5610 s Max VQut: 3.3V at 6.6A ot {BVON 1 QuT R
0 0 = , 402 NOSTUFF _—
20w 20w = 1 C5600
o5 = 4 . 1UF
Yor L pp— %10
s 2
B 'R5607 'R5600 pres
NOSTUFF g 0
% 5% =
D5617 1/ 20w 120w
S 201 g ‘ s , 0201 , 0201
RB521ZS- 30 BYPASS=U5600: 3MM
h C5606 * BMON | OUT D
0. 1P NOSTUFF
cmpier 2 D5607.
0201 SM 201
RB521ZS- 30
I SNS HS COMPUTI NG | OJT = K I - - A
39 m CHGR CSO R P/ N are swapped on purpose o SYNC MASTER=SI D J41 SYNC DATE: 0%/ 26/ 201
to neasure power into the system
P Y § Debug Sensors 1
KPLUS A VEaral £ P1_badT uUs5600 PLACE_NEAR=U5000. A3: 5MM T
S WAl VE=Ndi T Pr_badTerm 'NA213 CH VE
naoEmCHRCSORP  slin s ouT|e _ BMON IQUT R5608 Appl e Inc. LN
CRI TI CAL 1N 2 Bl Dl ETE_| SENSE 35 37 ®
71 48 [T CHGR CSO R N ey 4l N+ REF|_L R5601% ﬂlz*’gw PLACE_NEAR=U5000. A3: 5MM NOTI CE OF PROPRI ETARY PROPERTY:
. . . CKPLUS_WAI VE=Ndi f Pr _badTer m 20K ” 1 C5602 :
Repl aci ng caps with 100K PD on | SENSE SMC i nputs GND 20w = PREPRIETANG PROPERIY OF-APRLE | NG, 5 T
o M THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o2 || TO M\ NTAIN THI S DOCUVENT | N CONFI DENCE 56 OF 120
¢ a Il NOT TO REPRODUCE OR COPY I T
11750008 1 RES, \F, 1/ 20W 100K GHM 5, 0201, SMD C5675 PANEL_I SNS: NO L L G\D sMC Avss %8 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE CR PART
= 38 I'V ALL RI GHTS RESERVED




4

3

-
. Pl acenent note:

Place Q5830 between near rear vent on bottom side

'
. Pl acenent

Place 5810 next to DDR/5V/3
[, - - C

Q6820

BCB46BLP

DFNL00GHA- 3
2

Q6840
BCB46BLP
DFNL00GHA- 3

Q6850
BCB46BLP
DFNL00GHA- 3

72 a2

72 42

note:

3V suppl

CPU Proximty,

I nl et

, DDR

VOLTAGE=3. 3V

and BMON

2

THR Sensor

SYNC DATE:O%/ 20/ 2013

D =ra

M N_NEGK_W DTH=0, 25
Re800 MAUIE W0, 25 1
72 63 62 60 59
PP3V3 SO 1 2 PP3V3 SO CPUTHVENS R
EEEE RS EEE AN VY
5% 1 C5800
20w
o 0. 1UF
201 0%,
2 cerMOGR
oot NOSTUFF
1 1
72 I NLET_THVENS D1 P R5802 R5806
. = | cRITICAL 100K 100K
- PLACE_NEAR=Q6830: 3MV 5%
R a e NOXNET_conecT! - TRE cs801 * V) 120w 120w
1 C5830 LA R S o Taoomr —L—
' 6830 k] e us800 , 201 , 201
\yon TR side BCB46BLP T 5% PLACE_NEAR-L5600. 3: Srm ol 2 EMC1704- 2
- - - DFNLOOGHA- 3 2 2% e cerv P
020 2 | pp1 THERWF CPUBMONSNS ALERT L oo 5
72 I NLET_THVENS DL N
— L:lbnm ALERT* CPUTHVBNS ALERT L oD
72 CPUTHVENS 02 P 4
R PLACE_NEAR=GE810: 3WM N NO_XNET_CONNECTI CN-TRUE e 500,415 - ‘IDP2/DN3 SNDAT, SVBUS SMC 1 SO _SDA LB 14 32 35 38 41 62 67 71
NEAR- m
1 C5811 C5860 * 5860 cs802 ! -
S K| SMBUS SMC 1 SO SCL 14 32 35 38 41 62 67 71
810 i —L_ 47pF 47PF —— OFNLOOGHA- 3 2200pF — DN2/ DP3 SMmeL D
—— 5% 506 —— 0% —T—
BC846BLP 2 28 2V 2 BC846BLP or o 16 | SENSE+ ADDR_SEL| © CPUTHVENS ADDR_SEL
DFN1006H4- 3 NPO- QOG- CERM N\PO- QG CEF PLACE_NEAR=LSB00. 5: S 15 1
) 0201 0201 0201 72 CPUTHIVBNS D2 N SENSE- 7 R5805
PLACE_NEAR=QS860: 3MM 3 RPlIo_xNC 0
72 11 O ISNS HS GAIN P 13 | DUR_SEL 5%
24 | TH_SEL o
Detect DOR/5V/3.3V Proximty Tenperature e | SNS HS GALN N 1 . . L
- CPUTHVENS DUR SEL GND  THRM PAD . Pl acenent note: .
1 Place US800 under CPU
R5803 CPUTHVBNS TH SEL © 5 [Ansdhetandiitata i =
10K NOSTUFF X
5% ngm’ Wite Address: 0x98
it 10K Read Address: 0x99
201, s%
120w
e
201,
TBT, ML.B Bottom Proximty Sensors
R5840
0
TBTTHVENS D2 R P 1 2 TBT _M.BBOT _THVENS P
. NN @ TBT, M.BBOT and TBD Tenp Sensor
5%
PLACE_NEAR=QS820: 3VM v 20w
+ C5820 0201 R5810
'— 47PF 47
5% 31302613 17 12 3 B 89 §0_PP3V3 SO LA/ A PEVS SO TBTME | St R
2 25V 57 54 43 42 41 40 39 38 37 36 M NI NE_W DTH-0. 5 mm
NPO- OG- CERM R5841 s% M N_REGC_W DTH-0. 20
0201 0 120w VOLTAGE=3. 3V * Cs810
TBTITHVEBNS D2 R N 1 2 TBT M.BBOT THVBNS N a2 72 W 0 1F N
MV o 1 Sos R5811
row 2 & e 22K
v 0201
1 120w
o201 TBDTHVENS_D2_P LJ58 0 M
72 2By EMC1414- 1- Al ZL = 201
= 2
- - = = = - - - - - = = = - MBOP
TBT _M.BBOT THVBNS N a2 72 r a NO_XNET_CONNECTI ON=TRUE 7
, Pl acenent note: . 5813 1 DP1 THERM/ Al TBT I NLET THM L
PLACE_NEAR=G5840: 3WM Place Q5820 close to TET on TOP side . 22007 | g CRTICAL 4 cerel s CETMLBSNS, ALERT L o -
+ C5840 . U -t -0 o
7R cERM 4 9
Soon DP2/ DN3 SNDAT, SMBUS SMC 3 SDA LB 34 35 38 62 71
TEDTHVENS D2 N
7 @D 5 | o\e/ DP3 SMCLK |20 sveus sve 3 sa GBS 54 35 %0 2 71
D
TBT M.BBOT THVENS P 42 72 e - = = = = = 4 o
. Pl acenment note: , 6
Place G5840 on M.B bottom side opposite US810
'
- - - - - - = - - - - - - - - - - - 72 42, TBT M.BBOT THVENS P
TBDTHVENS D2 P 42 72 @ —
NO_XNET_OONNECTI ON=TRUE -
]PLACE,NEAREQS&SU:«NM F o= = = e e = e e e - - - - - - - - 4 5812 *
C5850 | Placenent note: , PLACE NeARBB10, 4 22000
TBD m\,‘
tem s s s s s s s - - PLACE_NEAR=US810. 5: 5rm oM 2
2 NPO- COG CERM = - 0201
o201 , Ther mal Sensors
TBDTHVENS D2 N a2 72 72 2(8r) TBT_M.BBOT THVENS N o Wite Address: 0x39
Read Address: 0x38

72 42

TBT_M.BBOT THVENS P TBT_M.BBOT THVENS P — TBT_M.BBOT THVENS P 2 72
— NAKE_BASE=TRUE —
72 42

TBT_M.BBOT THVENS N = TBT_M.BBOT THVENS N — TBT_M.BBOT THVENS N 2 72

NAKE_BASE=TRUE

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,
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| 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

CH_NUM>

58 OF 120

7

2




FAN CONNECTOR

R6010 PP3V3 SO 8219215213 15 17 19 26 30 34 36
0 5746150130181 72284%8,°%0 %80
1 >
500 NOSTUFF
1/ 20w 1 C6010
e = O
UEE BYPASS=U010: 3mm
CRI Tl CAL M
ZaLveieos 7 SeRmxeR
sorsm/ 2
e H weo10 -
M N_NECK_W DTH=0. 1 MV 08 1 PP5V_S0 16 17 32 49 50 54 56 57 59 60
VOLTAGE=3. 3V NC 62
3 5
NC
51850793
CRI Tl CAL
1 J6000
R6060 FF14A- 4C- R11DL- B- 3H
47K % ERTSM
11200 NCx——(O)
R6065 o, . v e
SMC FAN 0 TACH AWK 2 & FAN RT TACH 2
s = AWA%e o | TAcH
1/52gw A O | MOTOR CONTROL
201 O | ano
Nex——()
R6061 .
100K
0K Q6060
1/ 20W IMN32D2L FB4
[V) DFNI1006H4- 3
201, £y SYM_VER 3

35 [T SMC FAN 0 CTL

SYNC DATE:O&/ 13/ 201,

ISYNC MASTER=J43 M.B
Fan

d} Appl e I nc.
®

rTRTTEE—
<SCH_NUM-| D
<E4LABEL>

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

| 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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SPI ROM

Quad-10 Mode (Mbde 0 & 3) supported.

: 2| f .
SPI Frequency: 50MHz for CPU, 20MHz for SMC. SPI +SV\D SAM Connect or
62 60 57 56 55 18 14 11 5 _PP3V3 SUS
SAMCONN
CRI Tl CAL
BYPASS=U6101: : 3mm
1 06101 BYPASS=UB100: : 3 < CRITI CAL raor B300 1
- ?gvl v eS Wer s |
2 XSR CERM U100 1 (O
o 201 VR5QB4FVZPI G 48 47 45 38 36 35 34 33 30 17 PPIVA2 GBH
VCC 64MBI T . 2o ok
U101 67 a4 _SPI_M.B CLK 6 |loLK WBON Dy (1 CO)f-5  SPl_ MB 1c0 MoSI a4 62 44 _SPI_ALT 10D MOSI Py 1o o o—SPLALT OLK a4 62
74LVC1X9 SPI_ALT 10l M SO 2 5 SPI_ALT CS L
2| SOT833 SPI_M.BROM CS L OM T_TABLE o PlALT 1 C2 WP L -~ 8 00 7 - SPI USE_M.B s
PLACE_NEAR=U6100. 1: 12MV 62 a4 = 00 = ROM (/D 15 4 62
3
o7 as _SPL_MB CS L B ORITICAL , 1dcs b1y L2 e ws » 2 SPLATICBHODL g o ol 5 oo = SVC TVE  (SWDIO) o = w0 o
62 44 15 Pl E B s|C 67 44 Pl_MB |2 W L SHWP (1 O2) 1@ SMC RESET L - - T - SMC TCK (SWCLK)
b 67 as _SPl_MB 1C8 HOD L T HOLD* (1 CB) 1 62 40 30 35 QOM—= = O O - {oOD 25 %0 ez
Cj\‘D G\ND THRM_PAD 16~ s
< ol A
NOTE: If HOLD* is asserted
ROM wi || ignore SPI cycles
in normal and Dual -10 nodes.
Quad SPI and QPI instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wen QE=1, the /WP pin becones |2 and /HOLD pin becones |C3.
SPI Bus Series Term nation
SPI_ALT 1G8 HOD L a4 62
PLACE_NEAR=16100. 10: 5mm SPl ALT 1 C2 WP L o
PLACE_NEAR=J6100. 8: 5Snm §P| ALT 1OL M g) a4 62
PLACE_NEAR=J6100. 2 5mm
| SPI_ALT | Q0 MOSI
PLACE NERRCT6100. 157 “=  SAM Card ROM Sl ave
SPI_ALT CLK aa
PLACE_NEAR=16100. 12: 5mm SPl_ALT CS L o
PLACE_NEAR=16100. 14: 5mm
SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN
'R6133 'R6132 'R6128 'R6127 'R6126 'R6125
43 43 § 24.9 43 43 43
5% 5% 1% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
R6110 R6120
15 43
SPI_CSO R L 1 2 SPI_CSO L 1 SPI_MB CS L
7 14 [T SR T o[ v o o PLACE_NEAR=R6125. 2 5mm oD &7
1/ 2(§W 1/ 20w
R6111 20 R6121 20
15 43
SPI_CLK R 1 2 67 SPI_CLK 1 2 SPI_MB CLK
67 14 E oA 0500, AR5 S o 596 PLACE_NEAR=R6126. 2: 5Snm m "o
1/ 20w 1/ 20w
CPU Mast er o R61112 R641322 o M_.B ROM S| ave
o7 1@y SPI_MSI_R LARA 2 e SPIL_MOSI 1 2 SPI_MB | Q0 MSI 44
PLACE_NEAR=U0500. AAZ: 5mm e S,V PLAGE NEAR-RG127. 2 5mm B—-
1/ 20w 1/ 20w
R6113 261 R6123 261
o 1@y SPL_MSO AR 2 o SPI_MSO R 1 2NR . SPL MB IOl MSO (.
PLACE_NEAR=U0500. AAZ: 5mm o ¥V PLACE_NEAR=UB100. 2: 5mm
1/ 20w 1/’5FOW
201 R6118 201 R6130
15 43
SPI_1 0<2> 1 2 67 SPl_ Q2 R 1 2 SPI_ MB 1@ W L
D e M e o D
1/ 2(§W 1/ 20w
R6119 261 R6131 261
15 43
SPI_1 O<3> 1 2 SPI_ 1B R 1 SPI_MB 1G3 HAD L
67 1B PLACE_NEAR=UO500. AF1: 5mm W\ = 505 | -ACENEARSRG133. 2 Smm @
1/ 20w 1/ 20w
M
201 201
R6114
24.9
SPI_SMC M SO 1 2
7 M e
1/ 2(§W
261 R6115
15
SPI_SMC_MOSI 1 2
i = = N\ e s
1/ 20w
SMC12 Mast er 5 R611516
SPI_SMC CLK 1 2
7 D N\ e
1/ 20w
261 RGlilél7
o7 35 [y—SP1 SMCCS L S 2 SYNC_MASTER=YHARTANTO J44
3V PLACE NEAR=US100. T 1mm e
/
e SPI  Debug Connect or

BOM_COST_GROUP=CPU SUPPORT

SYNC _DATE=01/09/2013

d} Appl e I nc.
®
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SPEAKER AMPLI FI

APN: 35352888

SPEAKER LOWPASS

ERS

80 HZ < FC < 132 HZ

GAIN 6DB
R ght Speaker Connect or
o R6414 e
62 60 56 53 52 47 33 32 PPSV _S4RS3 1 N 2 PP5V_S3 U6210
30w 51850519
wLe + C6407 NOSTUFF CRI TI CAL CRI TI CAL
? ——o0.1UF
— Dot : Re413’ .|* cB401 16404
OM T_TABLE 2 ¥ frm  PVDD 100K T T 47UF 78171- 0002
CRITI CAL 0201 20w 2 sy M RT-SM
U6410 PCLY- TANT g
%410 MAX98300 0 2 g80s-LLP
0.10F [ —
we M N_LINE_W DTH=O. 30 mm.
72 63 59 [T PKRAMD_| NR_P. 2| ] 72 MAX9B300 R P 2N ouT+ 8 e 72 62 SPKRAMP ROUT P iy
OM T_TABLE !m[ 72 MAX98300 R N e T QuUT-| & 72 62 SPKRAVP ROUT N 210
N LE . oo
6411 x5 CeRv [
0 10 0201 I SHDN* GAIN_© R AW G N < 4
72 53 5 [T PKRANE_LNR_ N 1II2 e ——O
1o 'R6412
e PGND e
SPKRAVP_SHON L
63 59 m 9 :}zuw
. , 201
R6411
100K
5
220w
W
, o1
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
13250460 2 CAP, CER, X5R, 0. 1UF, 10% 16V, 0201, MJRATA 6410, C6411 CRI TI CAL

ISYNC MASTER=J43_M.B

SYNC DATE:O&/ 04/ 201,

Audi o: Speaker

Anp

d} Appl e I nc.
®

TTRTE—
<SCH_NUM-| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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M.B to LI O Power Cabl e Connect or
CRI Tl CAL
J7000
WIB- PUR- NB2
MRT-Sm 2 60 a5 PPDCI N_G3H
ol
O_Z_T
ol PP5V_S4RS3 8285 as
o 288
O 5
o NO STUFF ORI TI AL
1 7006 CRI TI CAL + C7008 NO STUFF
518S0508 S0 C7007 | —=1UF C7005 *
-1 10% 1UF , 3V 0. 1UF
2 16V 10% X5R 10%
201 Ser 2 003 ok 2
603 603-1

62 60 48 40

PPDCI N G3H | SOL

CRI TI CAL
Q7010

Sl 5419DU
PONERPAK

DCI N | SO GATE

I nput inpedance of 68K neets
‘R7012 sparkitecture requirements
68K for detection of B121 (16.5V)
e
M
, 201

'R7010
100K

5%
1/ 20w

6.8V Zener

PPBUS G3H

62 60 54 48 40 39 27
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Inrush Limter Moyt s o " yew
. e s NO STUFH PP5V5_VDDP
TUFF . .
190 ! cr194 Rr101
R NAONONONC . VIN BOOST 0. 220 —— R oA 1 N/(/\/ PPSVL GHOR VDOP 45
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T E——— 4.7 s R Ypepere——
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AN PPVBAT G3H CHGR R n PPVBAT G3H COMN a6 62
4 ropsiogitiop ) 1 a [ oo
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Y o— 28. 7K M N_NEGCW DTH=0. 1 mm El [ 55 20% IC7446 *
1% e e DDRREG MODE 19 |MODE VITSNSL 1 opreG VITSNS . XWr 460 MN L WoTHo. 6 mm 8 Yiow | SNS 1v2 S3 N 2 Z0v o 001UF 1414 mx output
mm : 72 3 - -
xmsgazw i DDRREG TRI P 18 [TRIP MN LN WD 2 ENEG - , 603 <Ok CASE. B2- S\ 19% 5 (e i
e 27 mcnremanion o VTTREF| o PLACE_ NEAR=C2720. 1: 3 LRI TI CAL TR oy 1= a00 ke
CRI TI CAL 7441 *
S R 1 C7462 g | craa
- PGAD G\D (D PAD cra L U —— L aour o a0 s
N i =
R7416 1 < — 20% PoLY- PARF 2 6.3V
Rrek Lrome | ] ] ] . 22 : 4 (401
1% = % R7417 |'R7418 o5
P 200K 49. 9K § L 1
201 XTR CERM 1% 1% =
2 Q422 000 1/ 20w 1/ 20w =
201 201
2 2 2 (0:7;125U2 L R7460
X\/\74008:| 10 AR 2 DDRREG VDDOSNS R
M CERM 2 M N_LI NE_ W DTH=0. 2_nm M N_LI NE_W DTH=0. 2_nm
. 205 M N_NECK_W DTH=0. 17 mm U M N_NECK_W DTH=0. 17 mm
201
GND_DDRREG SGND
M N_LI NE_W DTFEO. 6_mm
M N_NECK_W DTH=0. 15 mm

VOLTAGE=0V

SYNC DATE:O&/ 17/ 201,

LPDDR3 Suppl y
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SKI PSEL St rap
VREF2 Auto Ski p (Hi gher Efficiency)
VREG3 OQOA Auto Skip (Lower Efficiency)
62 60 39 PPBUS_S5_HS OTHER | SNS ® BYPASS=Q7520. 1: 1. 5mm
60 51 3 prsv s
crs42 b, c7540 |, ' crsa1 6056 53 52 47 45 33 37 POV SIS crs84 M|, crs82 |, 1 C7581 1 C7583
62UF-0. 0230HM 62UF-0, 0230 e 62UF-0. 0230HM 620k 0. 0230 — — T — 1F 1000PF
. 52_psveavs VeEGS 10% 10%
w2 w2 PR c7500 M N_LINE WDTH=0. 2 w2 w2 D e 2 omcerw
w wn e unseedromea 2 m w wn
i TR esveave veer2 BYPASS-Q7560. 1: 1. Smm
psv SaRSs VEST R I~ P3va S5 VEST R PP3V3 S5 29,40
M N_LINE W DTHHO. 6 7] = 8 B [y - R MN_LINE W DTH0. 6 CRITI CAL FEY]
M N REGCW DTHO. 2 © S i i y L M N REGCW DTHO. 2
Q7520 5 OrTRE > 4 4 4 5 OrTRE Q7560 C7593
D R7545 R7564 CSE88738D 150UF- 0. 018CHM 1. 8A
F=400KHZ CSD58873Q8 cr524 SKI PSEL1 c7564 B $20%
=0 s - SKI PSEL2 e S L p— =0 T
56 53 52 47 45 33 32 EPSV SARS3 I o 1 16w 1716w o T CASE- B2- SM
62 50 1VIN | . = L 14_|OCSEL u7501 ENl 12 swene en I @5 36 57 fraee I VIN 1
1 = @ - i =
Vout = 5.0V —~ e < sl1e | PP3V3 S5 REG R a0
CRITI CAL PSV_SIRS3_REG L - 3 PSV SiRs3 vesT 31 |VBST1 @ VBST2| 2 Pava S5 vesT MIN_LINE WDTHEO. 6 — CRITI CAL
7. 2A MAX QUTPUT o1 DT=TRUE 6 MIN_LINE WOTH-0. 6 mm o DT-TRE o O OT-TRUE M N NEGK_ W DTH-O. 2 s Vout = 3.3V
L7520 M NNEGK_ W DTHEO. 2 mm L7560
2. 2UH 20% 9A- 0. 0120HM 7 —lvsw TGR| 4 SV S4RS3 DRV 1 {DRVHL 3 DRVH2| 24 P3V3 S5 DRVH 2| TR VSVF—7 2. 2L+ 20% 9A- 0, 012GHM 6.5A MAX QUTPUT
MN_LINE W OTFHO. 6 o DT-TRE GATE NoDE-TRUE & GATE_ NDE-TRUE o DT TRE MN_LINE W DTFHO. 6 400K
M NNEGC_ W DTHEO. 2 mm M NNEGC_ W DTHEO. 2 mm =
. . H 2 od ol oRITICAL T " pov samsy L 2 |SW Swe| zs Pava ss L e oRITICAL e .— 4 : ! L . .
T oL MN_LINE W OTFHO. 6 o DT-TRE SW TG NOE-TRE S TCH O TRE o DT-TRE MN_LINE W DTFHO. 6 T oL
Pl MEOG3T2R2NS- SM RS o 5 ! RS o 5 [Ap—
150UF- 0.Jo35 15251708 — PSV_SARS3 DRV 30 |[DRVL1L DRVL2| 27 P3V3 S5 DRV - 15251708 150UF-0. 011 1.8
crTIcAL crss2 |, 2 2 —| | M N_LINE_W DTH=0. 6 mm D OT=TRE GATE_NODE=TRUE GATE_NCDE=TRUE D OT=TRE M N_LINE_W DTH=0. 6 mm l— B B 1 crseo ., 1 C7572
N 1+ N BG| s M NNEGK_ W DTHRO. 2 mm M NNEGC_ W DTHEO. 2 mm s | B a o cr592 1000PF
crssa |4 =T 7550 [gstzu stug] & — Lt o) z{CSP1 CSP2L s [ovs 5 con — & X560 X561 , — 1%
20r o 100 - - T psv_sarsa_con s |csNL CSN2|_uz Pava ss csw T - - ) . v
T oo e PLACE_NEAR-L7520. 1: 3 C7518 c7588 - G
v 2 s 2 1 1 0. 1UF 0. 1UF NOS
= PLACE_NEAR=L7520. 2| 3rm | NOSTUFF b N 52 _PSvPavs vREGs Psv_sarsa_Fune 11 |MODE RF|_2 Pava S5 B N ° o | Praceresrelzbo0. 1:30m 2:1.5m
1 PLACE [NEAR=L7520. 1: 3mm ]R7522 11 PSV_SARS3 VFB1 2 IVFB1 VFB2| 16 P3V3 S5 VFB2 1 R7562 PLACE_NEAR=L7560. 2: 3mm
woroopItlt @nou P s ? 2.2 10% PSV SIRS3 oONPL 10 |cowPl COVP2|_1s Pova s cawe 10% 2'52
b —T—~ ©7553 1000PF wrs2) 50 1oV ML o, 2 mm MN_LTNE W OTHRO. 2 1oV £ 1710w
spv 2 1o% 1/10W xan cEr M N_NECK_W (TH=0. 1 mm M N_NECK_W DTH=0. 1 mm xan cEr M- LF
v ot CY - ity o402 PSVSIRS3_EN R + |ENL EN2| 21 rowess enr os0z 503 , )
Pt i cerm 503 PLACE_NEAR-L7560. 2: 3mm
0201 2 s 1
e T ' R7547 GO00L PEOCD2L 20 R7546 pava S5 RE X 528]
- 1. 33K T PAD 1. 54K DI DT=TRUE -
l 7536 0 s Qo R | NOSTURF
rsa_vee1
- ML NE W OTH0. 2 p 1w 7.5k R7537 & 3 ™ + C7562
m 120w - 20k XWI'500 35353905 220w S5 vee2 xw
MRS, m ¥ ” o b wrsos b ‘R7s16 0, 001UF AT
R7523" o - waow 296 i M N NEGK WOTHEO. 1 rim
10 sov , w § il " 6. 65K 2 7R CERM
X7R- CERM ke - wow = 0402 1
59% s A PSV_S4RS3_covp1_R] aow PLACE_NEAR-UTS0L. 6: 1mm - yaow R7563
R7556 N crs37 1 - = : Lo = 10
= 4. 22K C7536 2ropr —— | C7538 5%
L a700pF " —— a700pF pave 55 oo R 2w
* - an e 2 b N LT NE W OTFH0. 2 O DT-TRUE , 201
MIN_LINE WOTH-0. 2 o, o M NNEGC W DTHEO. 1 mm o s e
M N NEGK_ W DTHEO. 1 mm
- - o M N_LI NE_W DTH=0. 2 mm M N_LI NE_W DTH=0. 2 mm
PSV SARSI CP1 R M N NEGC W DTHEO. 1 mm M N NEGC W OTH-0. 1 mm
DOTTRE | MN.LINE W0 2 I 7560
M NNEGC W DTHEO. 1 mm
52 _Psveava vReF? 52 23,2
MN_LINE W OTFHO. 2
M N NEGC W DTHEO. 1 mm aow
psvsaRss_peocn ,m
MN_LTNE W OTFH0. 2
M N NEGK_ W DTHEO. 1 mm MN_LINE W OTFRO. 2
S5 PVRCD M N NEGC W DTHEO. 1 mm A
R7561
10K
b ps\veava_san

szzlo

LLINE WDTH=0. 6 rm
UNEGCW DTHE0. 2

‘R7551
0

5%
1/ 20w
M

, 0201

PLAGE NEAR=U7S01 21 2mm

‘R7552
0

5%
1/ 20w
M

, 0201

57 [T RS3 EN

57 I PR EN

56 57

18 28
72

ISYNC MASTER=J43_M.B

SYNC _DATE=10/ 02/ 2012

5V S4RS3 / 3.

3V S5 Power Supply
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1. 05V

62 60 51 50 49 39

SO Regul at or

PPBUS S5 HS COVPUTI NG | SNS

cr620 |, cr621 * c7622 ! t cr619 1 C7624
53 49 40 36 17 16 15 11 8 5 _PP1VO5 SO 62UF- 0. 0230HM 1000PF ~ 62UF- 0. 0230HW 1UF
63563157 86 o 10%
uv 2 - 2 2 uv 2 X5R
i sy b
PLV05S0_BOOT_RC e A Y30 5 1 s
W R-LTNE W G0, 5 7
M NNEOW OTh 0. 2
62 60 56 52 47 a5 33 32 _PPSV S4RS3 C7601 oorTRE * C7630 -
10UF 0. 108
2006 — o
frv o
C7600 * xR 2 R7630 T ohcem
100F e
e 2 = o Q7630
603 32
e85 . FDPCL012S
LLP
VLDO N
s v+ [
12
v ‘ V51N VBST| T T = T
Scrub S3 & S5 pins connections! U7600 DRVH R7640
P1VOSS3 EN 17 |s3 SW S0 R R >
TPS51916 AL WDTH-0. 6 Ly pesel 0. 003
57 PIVOSSOEN 16 IS5 N N_NEG_W DTH-0. 2 mm T L7630 % -
DRVL fre epeTe 2 1. OUH 20% 11A- 0. 011CHM sh Lvs S0 98,99,5%,
o o — S ma . i e N , A ' Wi
M N_NECK_W DTH=0. 1 mm Vi N M N_LI NE_W DTH-0. 6 mm L 4 UFF FDSD0630- SM M N_LI NE_W DTH-0. 6 mm 3 A Vout = 1.05V
DD RREOW OThe0. 2 NOST! M RNEKOW OTH 0. 2
C7615 * 'R7611 PLV05S0_FB REFI N SWToLNDETRE . oRITICAL VoL TAGeSL, 05 RITICAL
0. 1UF —— 35. 7K LI NE W DTH=0. 2 mm \% cumsso DI DT=TRE [ R7632 21A Max Qut put
10% —— : \RECCW BT 1 PLV05S0_MODE 19 [MODE i 2.2
v, 120w VTSNS | sc S e reteL7630.2: 1. 5 = 300 kHz
TR oy M P1V05S0 TRIP 18 |TRI P P1V05S0_DRVL 7 1710w N :
10402, , 201 W LI W oThe0. & 7 1 Ve LF c7623 g
R VTTREF] W RCNEKW OTh 0. 2 , 603 Tooomn —L— o
SATE NocETE —-— S
- 1 SNS 1V05 SO P 5%
VIT THRM D oTTRE v P1VOSSO LL SNUB 72 40 QIR0 E— 2,
. PGND G\D_ GND PAD - NCSTUFF e e o T
72 0 (oM}
597%]‘{2 1 C7616 E | 4 P1V05S0_PGOCD oD s g g g C7632 o|* creas s 1 2
: . 01UF 0. 001UF =
. Qo 1V '‘R7610 |'R7613 |'R7614 CE et s XW6100]
i > Y com 1K 475K g 17.4K i 2 2
25 0402 s 1/ 20w 1/ 20w 1/ 20w 0402 e 2. 5. 1
2201 2208 2P _ N C7650 * =
22UF ——
XW7 600 0228 ——
s 0V L
cERM
A 203
PLV05S0_AGND
W NLINE_W OTr-0. & 7 PLACE NEAR-UP00. 21 Tmm
W ANEGOW OTH 0. 2
VL TAGE=av R7641
P1V05S0_VDDQENS N 10 N P1VO5S0_VDDQENS_R
M NLINE W DTHR. 2 mm 5% M NLINE W DTHR. 2 mm
M N_REGCW DTH-0, 17 mm y 20w M N_KEGKW DTH-0, 17 mm
201

ISYNC MASTER=J43_M.B

SYNC DATE:O&/ 10/ 201,

1. 05V SO Power

Suppl y
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5

PPBUS SO LCDBKLT FET

SYNC DATE:O&/ 13/ 2012

MOSFET FDCB38APZ
CHANNEL P-TYPE
CRI Tl CAL ROS(ON) 43 nChm @. 5V
Q7706 “C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
LOADI NG 0.65 A (EDP)
FDCG38AP27$BN5001 * PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE.
SSOT6. HE PPVI N SOSW LCDBKLT FET “LCD_BKLT_PWH SHOULD BE AWAY FROM BOCST CI RCUIT
a0
F7700 ©
3AMP- 32V- 467 " THERE 1S A SENSE :E;‘ STCR BETVEEN PLACE_NEAR=L7701. 2: 3mm
PPBUS_SW LCDBKLT.
62 60 48 47 40 30 27 _PPBUS GBH 3 2 PPVI N_SOSW LCDBKLTFET ki S oS SWHoREI T CRITI CAL CRITI CAL
M NCKESK W BTEEe: 35" J_ }_ AND PPBUS_SW BKL L7701 D7701 PPHV_SOSW LCDBKLT o8 60 62
603- HF VOLTAGE=12. 6V hal ON THE SENSCR PAGE 15UH 2. 8A 0
= C7782 — SoD- 123
PLACE St pEBOTTAN 'R7788 F—— s 30 _PPVI N SOSW LCDBKLT LYY YLz L CDBKLT BOOST A N«
301K 0. 1UF —— M N LI NE_W DTH= LT
19 10% ® CRITI CAL PI NBOS3T- SM M N_NECK_W DTH-0. 150 v CRI TI CAL CRI TI CAL
o xTR Gy 2 Cc7712 * 1 C7713 S TOT NeBt-TRUE RB160M 60G 1 C7796 1 Cr797 1 C7799
402
2201 040 10UF 0. 1UF B DT=TRUE — 220pF —L 10uF — 10UF
iy 8% T % T % 8
LCDBKLT EN DIV L 2 2 2 e 2 X7R- CERM 2 xR 2 xR
805 402 0402 1210-1 1210-1
. PLACE_NEAR=L7701. 1: 3nm PLACE_NEAR=L7701. 1: 3mm
R7789 PLACE_NEAR=U7701. A5: 3nm PLACE_NEAR=D7701. 2: 5Snm
147K L PLACE_NEAR=D7701. 2: 3rm
1% = =
1/ 20w
5201 59 57 56 54 50 49 43 32 17 16 _PPSV_SO
g8
LCDBKLT EN L XWr'720
sm
PPVOUT SW LCDBKLT FB 1 2
707  pls VOLTAGES50V X
DWNSLO6VK- 7 '_ BYPASS=U7701. D1: 5nm BYPASS=U7701. D1: 3nm M N_LI NE W DTH=0.1 MM PLACE_NEAR=C7797. 1: 5mm
sorses | g C7710 * 1 C7714 M NNECKW DTH=0. M
VER 3 1UF —— 0. 01UF
[ 10% —— 0%
25V 0V
¥ X5R 2 2 XsR- CERM
s 6031 0201 .
G S[E 21 20 26 19 17 35 13 3 33 5. PP3V3 SO p 10.2 ohmresistors for current
Eop BKLT EN L COBKLT DI SABLE BUBBHBEE Y ]
il <D measurenent on LED strings.
BYPASS=U7701. C4: 4mm
05707 |25 Cr711 ¢ PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
DWNSLO6VK- 7 0. 1UF ——
SOTS63 | g s T 10350198 3 RES, TH N FLIM 1/ 16W 10. 2 GM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
VER 3 = cerv xR 2 3 8 sl
10350198 3 FES, THIN FLIM 1/ 16W 10, 2 GM 0. 1, 0402, S R7720, RT721, RT722 BKLT: ENG
» (G\D BKL SGND) VDD O VLDO VI N
2[G7 s
1 u7701
10 [TRy—BKLT PLT RST L 25-BUV-M O BKLT: PROD
= BKL VSYNC R o2 B1
R7lgéll SYNC VSYNC SW 0 = R7717 [9) LAANZ LED RETURN 1 o = e
W 1 % / 11 -
BKL_FLTR @ | FILTER SW M N-RECKW BTH=0" 30" TN LIRE W DTG S e
5% 8 PLACE_NEAR=U7701. E5: 10mm M N_NECK_W DTH=0. 20 nm
R7353 1/ 20w BKL | SET 5 fISET 18 FB| A5 BKLT: PRCD
SMBUS PCH CLK 1 201 a R7718 0 1 2 LED RETURN 2
67 38 19 16 14 [TRH—1 BKL FSET 8 |pser & LT e WOTHE0. & NN 7500 Ve 1F 72 oD = ©2
VN MR MRS S
R7757 vy BKL SCL = | sa ! m m
SMBUS PCH DATA A QN 2 o201 BKL_SDA = K OQUT1|[ E5 BKL | SEN1 BKLT: PRCD
6738 19 16 14 SO ouT2| D5 BKL | SEN2 R7719 o) IAAAZ LED RETURN 3 oo = e
: 5% % -
Addr: 0x58(W)/ 0x59( Rd) 20w BKL _PW/ ~ | pym ouT3| S _BKL | SEN3 | N oD Sy N LW O a2
o " . BKL EN | En = B i sema PLACE_NEAR-U7701. C5: 10mm e M NNECK_W DTH=0. 20 m
E2 BKL | SEl : PROD
sa 30 _PPVIN SOSW LCDBKLT R7731 BKL FAULT S | FAULT ouTS SENS | R7720 0 __IAAAZ LEDFETURN S oD =0 2
200K R7715 TP7701 OBY outel EL_BKL_| SEN6 MNLTNE WETHD. S 5%  1/16W M-LF 402
1% TP-P6 CRI Tl CAL M N_NECK W DTH=0. 20 MN LN WOt 5 om
1/5ch 100K PLACE_SI DE=BOTTOM 22 PLACE_NEAR=U7701. E3. Tomm M N_NECK_W DTH=0. 20 nm
19
R7704 201 1/ 20w o o 860 a1 BKLT: P
fale) 0
A 1 2 LED RETURN 5
15 [y EDP BKLT PV 1 2 220t 38 a2 W RCLTNE WTHED. 5 NN e v ir a0 o = =
Fpwn¥9. 62kHz M N_NECK_W DTH=0. 20 nm M N_LINE WDTH=0.5 nm
1,52"{;\,\/ | LED=17. 1mA see spec T ohot hers o < 2| o PLACE_NEAR=U7701. E2: 10nm M N_NECK_W DTH=0. 20 mm
e 1 C7704 = - ) P o BKLT: PRCD
1 1 1 R7722 (] LED RETURN 6
R7755 R7714 R7716 FTE WETE-0 & VWA T Tlew eir T o -
10K 21. 5K 90. 9K M N_NECK W DTH-0. 20 M N_LI NE_W DTH=0.5_mm
59 19 19 PLACE_NEAR=U7701. EL: 10mm M N_NECK_W DTH=0. 20' m
1/ 20w 1/ 20w 1/ 20w
L 56 8, ),% XW7'710
sm
GND_BKL_SGND L 2
I 0
NN OTHeo. 2
| _LED=369/ R set Valrhcesoy 0o 2 M
(EEPROM shoul d set EN_I _RES=1) PLACEMENT_NOTE=Keep away from noise nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backlight Driver & Detection
ORI CAL
L7750
50 57 50 34 50 40 43 32 37 35 PPSV SO 10U 0. 58A- 0, 350HM Keyboard Backl i ght Connect or
1YY Y L2 _KBDLED sw
BYPASS=U7750. 1: 2: 2 WM 1008AS. SM M N_LINE_W DTH=0. 3 MM CRI Tl CAL
M N_NECK_W DTH-0. 225 Mv
C7750 B SW TCH_NCDE=TRUE J7715
~ DI oT=Ti FF14A- 4C- R11DL- B- 3H
A N P RT-SM
10v 5
X5R NCx—()
R U7750
= SPNO35007G Y
MF
2
e} SMC_SYS KBDLED 3 |EN 7 o
CRI TI CAL 3 _O
o2 KBDLED FB 5 |FB ouUT| L2 KBDLED ANCDE )i LIPS
M N_LI NE_W DTH=0. 25 MV M N_LI NE_W DTH=0. 25 MV
M N_NECK_W DTH=0. 2 WM s M N_NECK_W DTH=0. 2 WM
VOLTAGE=40V NCx—{NC VOLTAGE=40V s
'R7700 QD THRM 1 C7755 1 C7756 Nex—0
4.7 Pan PAD ——0.22UF ——o0.220F
59 N W i 51850793
116w ® ° 2 3 e 2 3 e ISYNC VASTER=J43 M.B
%; 0603- 1 0603- 1
2 . .
LCD/ KBD Backl i ght Dri ver
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sna
859

1. 05V SUS LDO

Cougar Point requires JTAG pul | -ups to be powered at 1.05V when SUS suspend well is active
Pull-ups (3) nust be 51 ohns to support XDP (not required in production)

70mA is required to support pull-ups. Alternative is strong vol tage D
dividers (200/100) to 3.3V S5, which burns 100mMWin all S-states

CRITICAL
xoP
u7840
Tps720105
62 60 57 56 44 18 14 11 8 _PP3V3 SUS son o
—PPIVOS SUs
a1 as 16 60
Vout = 1.05V
sIN UL
Max Current = 0.35A
*{EN NGZ_x NC
xoP xoP
s 55 52 1. 8V S3 REGULATOR cr840 ao BB © crga1
e ’ 1UF —— 7| — 2. 2UF
25 73 13 17
BE8Y 10% — o
!
- 15281870 o T
R7829
ur820 L7820 0. 002
| SLB00SE 2. 20 20% 2. 0A- 0. 108GHM e
2203 w
DFN
AR 0612- SHORT
57 [TR)—PLY8ss en 2EN criTical LX|® P1V8S3 SW : 2 PP1V8 S3 REG R 1 2 PpPivs s3 Bo 21 22 )55 60
S TGH_NOCE- TRUE . M N_LTNE_W DTH-0. 6MM 3J< .
57 (OOT}—Favese paoo 3Ipor V=" o orTRE P1VBS3 FB VoL TaGeaT v o A CRITI CAL
CRITICAL NC NC
4 5 * C7823 * C7821 N _
SKI P RSI i e i My c7825 Vout = 1.794V
G\ND THRM PAD A p e Max Current = 1.8A
= R7820 2 1eo. oo e e et Freq = 1 M
7 9 113K 0201 603 C
<Ra
CRITICAL
R7821 cr822 ¢
90. 9K
1% e p—
120w o
e SR CERM1 2
201,
<Rb

Vout = 0.8V * (1 + Ra/ Rb)

1.5V SO LDO

—

CRITI CAL
u7870
Trs72015

s PP1VS_SO

40 29 28 18 17 16 15 13 11 8 PP3V3 S5 41BI AS —_— 856 57 60 62
72 82 50 58 57 56 55 52
Vout = 1.5V
60 55 23 22 21 20 [TTy-PPLVE S3 N ouTlL
[T RMSLP S8 BUF L 3 |EN nd2 Max Current = 0.02A
57 28 x NC

T

cr870 ! crg71 t an R 1 c7872

9| 7 —— 2.2UF

1P —— 10F —

2 2 2 L A
a0z a0z a0z ISYNC MASTER=J43 M.B SYNC _DATE=10/04/201.

BYPASS=U7870. 4: 1nm

M sc Power Supplies

d} Appl e I nc.
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50 49 39 PPBUS S5 HS COVPUTING I SNS — 39 49 50 51 53 60 62 — 55 56 57 58 00 62 72 54 58 60 62
60 53 51 — — PP3V3 S5 11 13_15_ 16 17 15 28 29 40 52 — PP3 S0 SSD 30 39 60 62 -
— 85'86'87'86 80 82 —
—  PP3vs S5 511 13 15 16 17 18 28 29 40 52
— 5575675758 60 62 72
—— PP3V3 S5 8 11 13 15 16 17 18 28_ 60 28 PP3V3_S4 TBTAPWR PP3V3_S4_TBTAPWR 28 60
—— _PPBUS S5 _HS COMPUTI NG | SNS 39 49 50 51 53 60 62 — 29740752755 56 57° 58760 62 72 MN_LI NE_W DTH-0. 38 M
— HS_COVPUTI NG | SNS — PP3V3 S5 8.11,18,18,18,17,18,28 29 40 52 M N_NEGC W DTH-0. 20 MM
PPBUS S5 UTL ! 39 49 50 51 53 60 62 p—
r——— —— PP3V3 S5 811,13 15 18 17 18 28 29 40 52
— __ PPBUS S5 HS COVPUTING I SNS 39 49 50 51 53 60 62 — 3w ss oipaa s 10 17
— - — 811 13 15 16 17 18 28 29 40 52
= 85'56'37'38 80 62" 72
—  PP3vs S5 11 13 15 16 17 18 28 29 40 52 i
60 52 39 PPBUS S5 HS OTHER | SNS — PPBUS S5_HS OTHER | SNS 39 52 60 62 — 85'86'37'28 80 82" %2 . TBT Rails (off when no cable)
62 — M N_LI NE_W DTH=0. 6 mm p—— PP3 8 11 13 15 16 17 18 28 29 40 52 .5V/1.2V/1.05V Rails
MNAESCWOT0, 25 — 85'56'37'38 80 62" 72
—  PP3vs S5 13 15 16 17 18 28 29 40 52
r——— 85'86'37'85 80 G2 iz 215 PP1V8_S3 PP1V8_S3 20 21 22 23 55 60 62 60 28 27 PP15V_TET — PP15V_TBT 27 28 60 62
- — Pp3 55 33 33 W LI NE_W DTF-0. 63 — WL N W OTH0. 4 WA
—_ PPBUS S5 HS OTHER | SNS 39 52 60 62 — 2A max supply M N_NEGK_W DTH=0. 2WM M N_NECK_W DTH=0. 2 M4
— —  PP3vs S5 811 13 15 16 17 18 28 290 40 52
— v 85'56'37'38 80 62" 72 VAKE_BASE-TRUE MAKE_BASE-TRUE
— e 511 13 15 16 17 18 28 29 40 52
— 85'56'37'38 80 62" 72 —  PP15v_TBT 27 28 60 62
48 47 40 _PPDCIN G3H | SQL — PPDCI N G3H | SQL 40 47 48 60 62 —— PP3V3 S5 8 11 13 15 16 17 18 28 29 40 52 —— PP1V8 S3 20 21 22 23 55 60 —
62 60 - M N_LI NE_W DTH=0. 6 MV —_— 55 56 57 58 60 62 72 —_—
LLE —  PP3vs S5 8,11.13,15,18.17,18,28 29 40 52
MALNESCW D0, 25 W4 —— 85163, 8280 e
a: —  PP3vs S5 11 13 15 16 17 18 28 29 40 52 — PPive S3 20 21 22 23 55 60
NAKE_BASEZTRUE = 851361878680 8202 — 62 60 26 25 18 17 _PPAVA_TRIIC _— PP3V3 TBTLC 17 18 25 26 60
_— PPDCIN_G3H | SOL 40 47 48 60 62 -
— 62 60 56 37 36 34 29 27 26 25 PP3V3 S4 PP3V3_S4 25 26 27 29 34 36 37 56 60 62
_— PPDCIN_G3H | SOL 40 47 48 60 62 M N_LI NE_W DTH=0. 60MV
— M N_NEGCW DTH0. 2004
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 PP1V2 S3 17 19 20 21 22 23 40 51 60 68
p——— PP3V3 S4 25 26 27 29 34 36 37 56 60 62 WM N_LINE_WDTH-0. 6 WA p——— PP3V3 TBTLC 17 18 25 26 60
60 48 47 _PPDCIN G3H — PPDCI N_G3H 47 48 60 62 — M N_NEGC W DTHE0. 1 M4 i
& = W NLLI NE.WOTHG. & W — PP3va o4 25 26 27 29 34 36 37 56 60 62 17 18 25 26 60
M N iED( wDﬂtD 25 M — MAKE_BASE=TRUE
8. —— PP3V3 S4 25 26 27 29 34 36 37 56 60 62
VAKE BasEL T —
p——FPP3v3 54 25 26 27 29 34 36 37 56 60 62
—_— PPDCI N_G3H 47 48 60 62 _— — PP1V2_S3 17 19 20 21 22 23 40 51 60 68
= — PP3 sS4 25 26 27 29 34 36 37 56 60 62 | - PP1V2 S3
— — 17 19 20 21 22 23 40 51 60 68
625953 62 60 57 56 55 44 18 14 11 5 _PP3V3 SUS PP3V3_SUS 811 14 18 44 55 56 57 60 62 — PPiv2 3 17 19 20 21 22 23 40 51 60 68
33 30 17 _PP3V42 G3H — PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 M N_LI NE_W DTH=0. 50MA —
38 38 34 = 482383838 M N_NEGCW DTH-0. 20MA
59 48 47 NG
83 —— PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 —— PP1V2 S3 17 19 20 21 22 23 40 51 60 68
. —  PP3v3 sus 511 14 18 44 55 56 57 60 62 y— PP1V2 S3 17 19 20 21 22 23 40 51 60 68
— PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 f— j— <
= HOBBBY ), — PP3v3 sus B 11 14 18 44 55 56 57 60 62 , — PPl s3 17 19 20 21 22 23 40 51 60 68 62 26 PP1VO5_TBTCI O
—  Pp3va2 GaH 17 30 33 34 35 36 38 44 46 47 — _
— 48 87 85 80 83 &3 — PP3V3 SUS 511 14 18 44 55 56 57 60 62 — PPIV2 S3 17 19 20 21 22 23 40 51 60 68
—  PP3va2 GaH 17 30 33 34 35 36 38 44 46 47 — -
r——— 48 57 59 80 62 63 —— PP3V3 SUS 8 11 14 18 44 55 56 57 60 62
— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 —
= 48 87 85 80 83 &3 — PP3V3 SUS 811 14 18 44 55 56 57 60 62
— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 —
—— 4828338 —  PP3vs sus 811 14 18 44 55 56 57 60 62
— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 —
r——— 62 g3 48 57 58 60 b2 63 —— PP3V3 SUS 8 11 14 18 44 55 56 57 60 62
—_— PP3v42 G3H 17 30 33 34 35 36 Eg g$ gg gg -
), — Ppavaz Gan 17 5033 92 98 82 a8 44 45 47 62 27 _PPVIN S4SW TBTBST PET Y |
— 0 %0 39 30 34 19 18 15 PP3V3_S3 PP3V3_S3 15 18 19 34 38 39 56 60 62 63 VOLTAGE=8. 6V,
—— PP3V42 G3H 30 33 34 35 36 38 44 46 47 M N_LI NE_W DTH=0. S0M
— HBBHBE N NG W Do, omm PPVI N_SW TBTBST Y e |
— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 _ . VALTAGE=12. 8V
— 48 87 85 80 83 &3 — PP3vs s3 15 18 19 34 38 39 56 60 62 63 _PPLVOS SUS PP1VO5_SUS 16 55 60
—_— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 _— M N_LI NE_W DTH=0. 4 MV
—— 4828338 — PP3V3 s3 15 18 19 34 38 39 56 60 62 63 M N_NEGK W DTH-0. 2 M1
—  PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 f— TAGE=1. 05V N .
— 48 57 59 80 62 63 —— PP3V3 S3 15 18 19 34 38 39 56 60 62 63 MAKE_BASE=TRUE CPU "VCORE" RAILS
— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 —
— 48 57 59 b0 b2 63 — PP3V3 S3 15 18 19 34 38 39 56 60 62 63 — PP1VOS_SUS 16 55 60
—  PP3vs s3 15 18 19 34 38 39 56 60 62 63 —
13 12 §__PPVRIC G3H — 8 12 13 17 60 62 — 62 60 50 40 10 8 _PPVCC SO CPU PPVCC SO_CPU 8,10,40 50
62 60 17 — p——— PP3V3 S3 15 18 19 34 38 39 56 60 62 63 _PP1VS SO PP1V5_ SO 8 55 56 57 60 62 — M N_LI NE_W DTH=0. 6 M1
— WL W OTF0. 3 MIECCW B 25 M
— PP3 15 18 19 34 38 39 56 60 62 63 MN'ED( wuntu 17 mm
— vam e GRSETRE
17 60 62 —  PP3vs s3 15 18 19 34 38 39 56 60 62 63 VAKE BasE- e — ppvoc so U s 10 40 50
— 8121377, 2 — 60 62 63 72 —
— 333020 19 17 15 39 12 39 §.-PP3V3 SO PP3V3_SO 801721315216 17 18 26 30 34 36 = PPIV5 SO 8 55 56 57 60 62 50”62
38R BBE Y5 ™ NLL| NEW OTT0.5 W 37'38'30"30 3174273378478 %80 = —  PPVCC SO CPU 8 10 40 50
M NNEGCW DTH0. 2004 — PPIV5 SO 8 55 56 57 60 62 — 6062
. 60 62 63 72 —
Ra PP3V3 SO 8219218215215 17 19 26 30_3a_36
SV ils = 3738739740 41742743 54 57 59
—  PP3V3 SO ) — PPI1V5 SO 8 55 56 57 60 62
— 40 41 42 4 4 _57_59_60_62 -
— _PP3V3 SO 3711022%18%28%17"18728%36%3%% 36
— 37 38 63
Ppava So 43 84 57 59 50 62 63
8213%18713°18%19%18%: %30 34 36
0 52 51 34 _PPSV S5 PPSY S5 5152 60 = ISR T B
M N_LINE_WDTH=0.5 M1 —— PP3V3 SO 81112 13 15 17 18 26 30_34 36
i — 571363030131 172185784°8, %80
v —  PP3v3 S0 43 54 57 59 80 62 63 72
va TSy —— 18 37 36 35 36 83 83 37 a0 39
X —  PP3V3 SO #°57 59 60 62 63 72 10
—  PPSV S5 5152 60 — §136 37 33 35 33 47 42 43 54
—— Ppava so R R R
— 38%39 40 41 42 43 54 57 59 60 DORVT — DORVT:
— PPSV.SS 5152 60 2151837 15 23 36 34 35 00 PPOV6 S0 L L, S T 24 51 60
— —  PP3V3 SO § 2 — M NLLKE W OTFE0. 6 mm
p— 1157 59 60 62 63 72 M N_NECK_W DTH=0. 17 mm
_ 3936 37 38 38 3 3% a2 Py (o m
— PP3V3 SO 728 11 1213 15 17 18 25 30 34 TAGE=0. 75V
7 a5 33 32 _PP5V_SARS3 PP5V_S4RS3 33 45 47 52 53 56 60 62 — 18 40 41 42 43 54 57 VAKE_BASE-TRUE
a3 33 82 T —  PP3v3 S0 311%2819%:8%19°18728%38087 a6 PPOVG S0 .
ey oneo- 7o e L — e o £3589, 8000 s = p— 2o e
60 62 63 237 38 PPOV6_SO X 24 51 60
—  PP3v3 S0 o —
— 87736"30 00191702 180784 7877807
p—— PP3V3 SO 81112 13 19 17,18 26 30 34 3
—  PPSV_S4RS3 33 45 47 52 53 56 60 62 = 57'38" 59" 40 414285734787
= L — Pp3v3 S0 b2 83 72
—  PP5V S4RS3 33 45 47 52 53 56 60 62 — 60 62 63 72
—— =k s 87'3s'30'%0 ’31’32’3322432732935
—— PP5V_S4 33 45 47 52 53 56 60 62 —
—— RS3 PP3V3_ SO 53 49 40 36 17 16 15 11 8 6 _PPLVO5 SO PP1VO5_SO 6.8 11 15 16 17 36 40 49 53 56
—  PPSV S4RS3 33 45 47 52 53 56 60 62 — wo v0 on 60 70 o2 0057 8o M N_LINE WOTH=0. 6 W 5760 62
— — _PP3 SO 8 11 12 13 1517 18 _26_30 34_? mMA M N_NECK_W DTH=0. 175 M1
— _ PPSV_S4RS3 33 45 47 52 53 56 60 62 — 86737'38" 30" 30 41132745 %84%87 At OBV
—— — Pe3v3 0 o7 59 60 62 63 NAKE_BASE-TRUE
—  PP5V S4RS3 33 45 47 52 53 56 60 62 = rovs @ R RO gilazzgszgau
= 81041425350 57 5050 63
—  PP3v3 SO 140,41,42,43 84 57 o —  PPIVOS SO 5.8 11 15 16 17 36 40 49 53 56
= 55057506062 55,9201 ob o3 = 3ot of
— PP3V3 SO 8711271371871 18 2600 34 36 — PP1VOS SO 8,8631,15 16 17 36 40 49 53 56
— 36 39 40 a1 a2
60 62 63 7
—  PP3v3 O 182:8%17%10 17 18 2 " —  PPIVOS SO 6.8 11 15 16 17 36 40 49 53 56
— 871330 0" 2 ’a’s 2432735935 *r = 87%60" 62
——  PP3V3 SO ?g §$ ?; gg go 2 35 37 38 a9 —_— PP1VO5_S0 2758315%5 16 17 40 49 53 56
3 35 17 16 _PPSV SO PPSV_SO 16 17 32 43 49 50 54 56 57 59 — i3 it —
7 86 88 o 8 &5 —  PP3vs S0 5759 60 62 63 72 — PP1V05 SO 6.8 11 15 16 17 36 40 49 53 56
e o = nhrdfitidsgy 1= o7 0 o2
i m 3
PP — _PP1V0O5_SO 11 15 16 17 36 40 49 53 56
e =y PRueaRTYRY t= Bablel”
3 PP3V3 SO bt 4 38 —  PP1V0S SO 5.8 11 15 16 17 36 40 49 53 56
f— 1338 37 38 %8 98 13 42 43 sa — o760 62
PP3V3 SO 388°11713°13%18%17118%28%38 %04
40 41 42 4 4 57 2 N 1
| — ereveso 25,490,414 43,54 57 59 g0 82 6= PP1VO5 SO 58 1115 16 17 36 40 49 53 56 Digital G ound
—  PPSV SO 16 17 32 43 49 50 54 56 57 59 — 43 5457 29 80 62 63 723 38 B3 — 57 60 62
r——— 80 62 —— PP3V3 SO 872171213 1671718726730 34 30 — PPIVOS S0 8,85313° 16 17 36 40 49 53 56 GA\D
— _ PPSV S0 16 17 32 43 4 4 56 57 — 36 39 40 a1 a2 =
—— &8 85 92 43 49 50 54 56 57 59 —  PP3v3 S0 £,92,83,2200 17 18 26 30 24 36 p—— PPIVOS SO 6811 15 16 17 36 40 49 53 56 VOLTAGE=0V
—  PPSV SO 16 17 32 43 49 50 54 56 57 59 =5 377387397407 4174274354757 59 — 57760 62 M N_NECK_W DTH=0. 075Mvi
= 80 &2 ) —— PPI1VO5 SO 6.8 11 15 16 17 36 40 49 53 56 M N_LI NE_W DTH=0. 6MV
— _ PPSV S0 16 17 32 43 49 50 54 56 _PP3V3 SASW SNS PP3V3_S4SW SNS 39 40 41 56 60 — 87%60" 62
—— 5756 8 &3 ™ NLLI NE_W =0, S0MM — _PP1V05 SO §,9,31535 16 17 36 40 49 53 56 =
—— _PP5V_SO 16 17 32 43 49 50 54 56 57 59 M N_NEGK_W DTH=0. 20MA —
— 8 8 LhEa —  PP1V0S SO 6.8 11 15 16 17 36 40 49 53 56
) —— PPSV SO 16 17 32 43 49 50 54 56 57 59 PP3V3_SASW SNS 39 40 41 56 60 — 576062
— 80 62
— _PPSV SO 16 17 32 43 49 50 54 56 57 59 PP3V3_SASW SNS 39 40 41 56 60 SYNC_MASTER=W LL_J43
— 86 &5
—— PP5V SO 18 17 32 43 49 50 54 56 57 59 PP3V3_S4SW SNS 39 40 41 56 60 .
L — o 55 17 52 43 49 50 54 50 57 59 brave saswene %0 40 41 50 00 Power Aliases
— 80 62 60 56 11 8 __PP1VO5_SOSW PCH HSI O PP1V05_SOSW PCH_HSI O 8 11 56 60
—— PPSV SO 16 17 32 43 49 50 54 56 57 59 PP3V3_S4SW SNS 39 40 41 56 60 ORAVETY
= Lxs 1.84A <SCH
PP3V3_S4: NS 39 40 41 56 60 App| e | nc
PP3V3_SASW SNS 39 40 41 56 60 ’ Y Y
PP1V05_SOSW PCH HSI O 8 11 56 60 <)
PP3V3_SASW SNS 39 40 41 56 60 f—
PP1V05_SOSW PCH HSI O 8 11 56 60

2




68 61 24

68 61 24

68 61 24 21

68 61 24

68 61 24

68 61 24 23

20

21

22

23

LPDDR3 Command/ Addr ess

MAKE_BASE
=MEM A A<5> IRUE MEM A CAA<O>
=MEM A_A<9> IRUE MEM A_CAA<1>
=MEM A A<6> IRUE MEM A CAA<2>
=MEM A A<8> IRUE MEM A CAA<3>
=MEM A A<7> IRUE MEM A CAA<4>
=MEM A BA<2> IRUE MEM A CAA<5>
MEM A CAA<6> IRUE MEM A CAA<6>
=MEM A A<11> IRUE MEM A CAA<7>
=MEM A A<15> IRUE MEM A CAA<8>
=MEM A A<14> IRUE MEM A CAA<9>
=MEM A _A<13> IRUE MEM A_CAB<0>
=MEM A CAS L IRUE MEM A CAB<1>
=MEM A VEE L IRE MEM A CAB<2>
=MEM A RAS L IRE MEM A_CAB<3>
=MEM A BA<O> IRUE MEM A CAB<4>
=MEM A A<2> IRUE MEM A CAB<5>
MEM A CAB<6> IRE MEM A CAB<6>
=MEM A A<10> IRUE MEM A CAB<7>
=MEM A A<1> IRUE MEM A CAB<8>
=MEM A A<0> IRUE MEM A CAB<9>

MEM A ODT<0>

IRUE

MEM A ODT<0>

TP_LPDDR3_RSVD1L

IRUE

TP_LPDDR3_RSVD1L

TP_LPDDR3 RSVD2

IRUE

TP_LPDDR3 RSVD2

=MEM B A<5> IRUE MEM B CAA<QO>
=MEM B A<9> IRUE MEM B CAA<1>
=MEM B A<6> IRUE MEM B CAA<2>
=MEM B A<8> IRUE MEM B CAA<3>
=MEM B A<7> IRUE MEM B CAA<4>
=MEM B BA<2> IRUE MEM B CAA<5>
MEM B CAA<6> IRUE MEM B CAA<6>
=MEM B A<11> IRUE MEM B CAA<7>
=MEM B A<15> IRUE MEM B CAA<8>
=MEM B A<14> IRUE MEM B CAA<9>
=MEM B A<13> IRUE MEM B CAB<0>
=MEM B CAS L IRE MEM B_CAB<1>
=MEM B VEE L IRE MEM B CAB<2>
=MEM B RAS L IRE MEM B CAB<3>
=MEM B BA<0> IRUE MEM B CAB<4>
=MEM B A<2> IRUE MEM B CAB<5>
MEM B CAB<6> IRE MEM B CAB<6>
=MEM B A<10> IRUE MEM B CAB<7>
=MEM B A<1> IRUE MEM B CAB<8>
=MEM B_A<0> IRUE MEM B_CAB<9>

MEM B _ODT<0>

IRUE

MEM B _ODT<0>

TP_LPDDR3 RSVD3

IRUE

TP_LPDDR3 RSVD3

TP_LPDDR3_RSVD4

IRUE

TP_LPDDR3_RSVD4

20 24 68

20 24 68

20 24 68

20 24 68

20 24 68

20 24 68

7 20 24 61 68

20 24 68

20 24 68

20 24 68

21 24 68

21 24 68

21 24 68

21 24 68

21 24 68

21 24 68

7 21 24 61 68

21 24 68

21 24 68

21 24 68

7 20 21 24 61 68

22 24 68

22 24 68

22 24 68

22 24 68

22 24 68

22 24 68

7 22 24 61 68

22 24 68

22 24 68

22 24 68

23 24 68

23 24 68

23 24 68

23 24 68

23 24 68

23 24 68

7 23 24 61 68

23 24 68

23 24 68

23 24 68

7 22 23 24 61 68

7 61

7 61

68 61 21 7

68 61 21 7

21

21

Menory Bit/Byte Swi zzle

MAKE_BASE
=MEM A DQ<O> TRUE MEM A DO<9>
=MEM A_DQ<1> TRUE MEM A _DQ<12>
=MEM A DQ<2> TRUE MEM A DQ<10>
=MEM A DQ<3> TRUE MEM A DQ<11>
=MEM A DQ<4> TRUE MEM A DQ<8>
=MEM A DQ<5> TRUE MEM A DQ<13>
=MEM A DQ<6> TRUE MEM A DQ<14>
=MEM A DQ<7> TRUE MEM A DQ<15>
=MEM A DQ<8> TRUE MEM A DO<O0>
=MEM A DQ<9> TRUE MEM A DO<1>
=MEM A DQ<10> TRUE MEM A DQ<2>
=MEM A DQ<11> TRUE NMEM A DO<7>
=MEM A_DQ<12> TRUE MEM A_DQ<4>
=MEM A DQ<13> TRUE MEM A DO<5>
=MEM A DQ<14> TRUE MEM A DQO<3>
=MEM A DQ<15> TRUE MEM A DQ<6>
=MEM A DQ<16> TRUE MEM A DQ<29>
=MEM A DQ<17> TRUE MEM A DQ<28>
=MEM A DQ<18> TRUE MEM A DQ<27>
=MEM A DQ<19> TRUE MEM A DQ<31>
=MEM A DQ<20> TRUE MEM A DQ<24>
=MEM A DQ<21> TRUE MEM A DQ<25>
=MEM A DQ<22> TRUE MEM A DQ<26>
=MEM A_DQ<23> TRUE MEM A_DQ<30>
=MEM A DQ<24> TRUE MEM A DQ<18>
=MEM A DQ<25> TRUE MEM A DQ<21>
=MEM A DQ<26> TRUE MEM A DQ<16>
=MEM A DQ<27> TRUE MEM A DQ<23>
=MEM A DQ<28> TRUE MEM A DQ<20>
=MEM A DQ<29> TRUE MEM A DQ<19>
=MEM A DQ<30> TRUE MEM A DQ<22>
=MEM A DQ<31> TRUE MEM A DQ<17>
=MEM A DQ<32> TRUE MEM A DQ<41>
=MEM A DQ<33> TRUE MEM A DQ<44>
=MEM A_DQ<34> TRUE MEM A_DQ<46>
=MEM A DQ<35> TRUE MEM A DQ<47>
=MEM A DQ<36> TRUE MEM A DQ<40>
=MEM A DQ<37> TRUE MEM A DQ<45>
=MEM A DQ<38> TRUE MEM A DQ<42>
=MEM A DQ<39> TRUE MEM A DQ<43>
=MEM A DQ<40> TRUE MEM A DQ<36>
=MEM A DQ<41> TRUE MEM A DQ<37>
=MEM A DQ<42> TRUE MEM A DQ<34>
=MEM A DQ<43> TRUE MEM A DQ<39>
MEM A DQ<32> TRUE MEM A DQ<32>
=MEM A_DQ<45> TRUE MEM A_DQ<33>
=MEM A DQ<46> TRUE MEM A DQ<35>
=MEM A DQ<47> TRUE MEM A DQ<38>
=MEM A DQ<48> TRUE MEM A DQ<52>
=MEM A DQ<49> TRUE MEM A DQ<51>
=MEM A DQ<50> TRUE MEM A DQ<48>
=MEM A DQ<51> TRUE MEM A DQ<49>
=MEM A DQ<52> TRUE MEM A DQ<53>
=MEM A DQ<53> TRUE MEM A DQ<50>
=MEM A DQ<54> TRUE MEM A DQ<54>
=MEM A DQ<55> TRUE MEM A DQ<55>
=MEM A_DQ<56> TRUE MEM A_DQ<58>
=MEM A DQ<57> TRUE MEM A DQ<62>
=MEM A DQ<58> TRUE MEM A DQ<60>
=MEM A DQ<59> TRUE MEM A DQ<61>
=MEM A DQ<60> TRUE MEM A DQ<59>
=MEM A DQ<61> TRUE MEM A DQ<63>
=MEM A DQ<62> TRUE MEM A DQ<57>
=MEM A DQ<63> TRUE MEM A DQ<56>
=MEM A DQS P<0> TRUE MEM A DOS P<1>
=MEM A_DQS_N<O> TRUE MEM A _DQS_N<1>
=MEM A DQS P<1> TRUE MEM A DOS P<0>
=MEM A DOS N<1> TRUE MEM A DQS N<O>
=MEM A _DQS_P<2> TRUE MEM A_DQS_P<3>
=MEM A DQS N<2> IRUE MEM A DOS N<3>
=MEM A DQOS P<3> TRUE MEM A DOS P<2>
=MEM A DQS N<3> TRUE MEM A DQS N<2>
=MEM A DQS P<4> TRUE MEM A DQS P<5>
=MEM A DQS N<4> TRUE MEM A DQS N<5>
=MEM A DQS P<5> TRUE MEM A DOS P<4>
=MEM A DQS N<5> TRUE MEM A DQS N<4>
MVEM A_DQS_P<6> TRUE MEM A_DQS_P<6>
MEM A DQS N<6> 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>

68 61 23 7

61 68 23

61 68 23

61 68 23

68 61 23 7

68 61 23 7

MAKE_BASE
=MEM B_DQ<0> TRUE MEM B DQ<12>

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

23 61 68

SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH

Signal Aliases
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2

J3501:

FUNC_TEST

IRUE

PP3V3 W AN

AirPort / BT Connector

(Need 6 TPs)

29 35 36 37 39

IRUE

WFI_EVENT L

29 35 36

IRUE

PCIE AP R2D N

IRUE

PClE AP R2D P

IRUE

PCl E_CLK100M AP_N

12 29 67

IRUE

PCl E CLK100M AP P

12 29 67

IRUE

PCl E AP D2R P

14 29 67

IRUE

PCIE AP D2R N

14 29 67

IRUE

PCl E WAKE L

13 29 31

IRUE

AP_RESET CONN L

IRUE

AP _CLKREQ Q L

IRUE

USB BT CONN P

29 66

IRUE

USB BT CONN N

29 66

00000000000000

IRUE

PP3V3 sS4

25 26 27 29 34 36 37

(Need to add 8 GND TPs)

J3700: SSD Connect or

FUNC_TEST

IRUE

PP3V3 SOSW SSD FLT

56 60 62

(Need 5 TPs)
30

IRUE

PCIE SSD R2D N<3..0>

30 65

IRUE

PCIE SSD R2D P<3..0>

30 65

IRUE

PP3V3 SO

40 41 42 43 54 57 89
811 12°13 15 17 18

IRUE

SSD RESET CONN L

26739 34°36°37 38 39
60 62 b3 72,

IRUE

SSD CLKREQ CONN L

IRUE

SMC OOB1 R2D CONN L

IRUE

SMC OOB1 D2R CONN L

IRUE

SSD PCIE SEL_L

IRUE

SSD SR EN L

15 30

IRUE

SMC _PWRFAI L_WARN L

30 35

IRUE

SSD_PWR _EN

15 30 56 57

IRUE

PCI E SSD D2R N<3..0>

12 30 65

IRUE

PCI E SSD D2R P<3..0>

12 30 65

000000000000000

IRUE

PCl E CLK100M SSD N

12 30 65

{

PCI E CLK100M SSD P
(Need to add 6 GND TPs)

J4002: Carera Connect or

FUNC_TEST

IRUE

MPI_CLK CONN N

12 30 65

32 70

IRUE

MPI_CLK CONN P

32 70

IRUE

CAM SENSOR WAKE L CONN

32

IRUE

M PI_DATA CONN N

32 70

IRUE

M PI_DATA CONN P

32 70

IRUE

SMBUS SMC 1 SO SDA

IRUE

SMBUS SMC 1 SO SCL

14 32 35 38 41 42 67
71

IRUE

12C CAM SCK

14 32 35 38 41 42 67
71

31 32

IRUE

12C CAM SDA

000000000

Py M F

31 32
(Need TBD TPs)
32

Y
<
>
i~

IRUE SPI

(Need to add TBD GND TPs)

J6100: LPC+SPI

FUNC_TEST

ALT 138 HOD L

Connect or

IRUE

SPI_ALT 12 WP L

IRUE

LPC AD<3..0>

14 35 67

IRUE SPI

ALT | G0 MOSI

IRUE

XDP_LPCPLUS GPI O

IRUE

LPCPLUS RESET L

IRUE

SMC_TDO

IRUE

TP _SMC TRST L

IRUE

TP _SMC MD1

IRUE

SMC TX L

IRUE SPI

ALT 101 M SO

IRUE

LPC FRAME L

IRUE

SPI ROM USE M.B

IRUE

PM _CLKRUN L

IRUE

SPI_ALT CLK

IRUE SPI

ALT CS L

IRUE

LPC SERI RQ

IRUE

LPC PWRDWN L

IRUE

SMC TDI

IRUE

SMC TCK

35 36 44

IRUE

SMC RESET L

35 36 44 a8

IRUE

SMC_ROVBOOT

IRUE

SMC RX L

IRUE

SMC T

35 36 44

000000000000000000000000

=

IRUE

MS
(Need to add 6 GND TPs)

Functi onal

Test

J6000: Fan Connector

FUNC_TEST

IRUE

PP5V_SO

Poi nt s

IRUE

FAN RT TACH

IRUE

FAN RT PWM

000

J4800:

(Need to add 1 GND TP)

| PD Fl ex Connect or

FUNC_TEST

IRUE

SMC LID

34 35 36 46

IRUE

TPAD SPI_M SO R

IRUE

USB TPAD P

14 34 66

IRUE

USB TPAD N

14 34 66

IRUE

TPAD SPI_CLK R

IRUE

TPAD WAKE L

IRUE

TPAD SPI_MOSI_R

IRUE

PP3V3 S4 | PD

IRUE

TPAD SPI_CS R L

IRUE

TPAD SPI_I| F EN CONN

IRUE

TPAD_SPI

I NT_S4 WAKE L CONN 34

IRUE

PP5V_S4 | PD

IRUE

TPAD USB | F EN CONN

IRUE

SMBUS SMC 3 SDA

34 35 38 42

IRUE

SMBUS SMC 3 SCL

34 35 38 42

IRUE

IRUE

SMC LSCC RST L

34 36

PP3V42 G3H

17 30 33

IRUE

SMC _ONOFF L

3L

a8 57 55
34 35 36

000000000000000000

J

(Need to add 5 GND TPs)

7000: DC-In Connector

FUNC_TEST

IRUE

PPDCI N G3H

(Need 4 TPs)
47 48 60 62

IRUE

PP5V_S4RS3

(Need 3 TPs)
32 33 a5 a7

00

J

(Need to add 5 GND TPs)

6404: Speaker Connector

FUNC_TEST

IRUE

SPKRAMP_ROUT P

as 72

IRUE

SPKRAMP_ROUT_N

as 72

00

J6

(Need to add 3 GND TPs)

950: Battery Connector

FUNC_TEST

IRUE

PPVBAT G3H CONN

(Need 4 TPs)
a6 48

IRUE

SMBUS SMC 5 G3 SCL

35 38 46 48

IRUE

SMBUS SMC 5 G3 SDA

35 38 46 48

0000

IRUE

SYS DETECT L

as

J830

(Need to add 4 GND TPs near
37050 and 1 for shiel d)

0: I nternal

FUNC_TEST

IRUE

PPHV_SOSW LCDBKLT

DP Connect or

(Need 2 TPs)
54 58 60

IRUE

LED RETURN

54 58

IRUE

LED RETURN

54 58

IRUE

LED RETURN

54 58

IRUE

LED RETURN

54 58

IRUE

LED RETURN

54 58

IRUE

- [N w |» [0 o

LED RETURN

54 58

IRUE

DP_I NT_HPD CONN

IRUE

1 2C TCON SDA R

IRUE

12C TCON SCL_R

IRUE

PP3V3 SOSW LCD UF

(Need 2 TPs)

IRUE

DP_INT AUX CH C N

58 65

IRUE

DP_INT AUX CH C P

58 65

IRUE

DP_INT_M._P<0>

58 65

000000000000000

IRUE

DP I NT M. N<O>

58 65

J7

(Need to add 5 GND TPs)

715: KB BKLT Connect or

FUNC_TEST

IRUE

KBDLED ANODE

IRUE

KBDLED FB

00

(Need to add 2 GND TPs)

J1800: XDP Connect or

FUNC_TEST

IRUE

XDP_CPU TCK

(Only a subset are needed
for FCT HVMtest fixture)

6 16 65

IRUE

XDP_PCH TCK

12 16 67

IRUE

XDP_CPU TDI

6 16 65

IRUE

XDP_CPU TDO

6 16 65

IRUE

XDP_CPUPCH TRST L

612 16 65

IRUE

XDP. VS

6 16 65

IRUE

XDP. RS

12 16 67

IRUE

12 16 67

IRUE

XDP. TDO

12 16 67

IRUE

XDP. PREQ L

6 16 65

IRUE

CPY
PCH
XDP_PCH TDI
PCH
CPU
CPU

XDP. PRDY L

6 16 65

IRUE

XDP_CPU VCCST PWRGD

IRUE

PM RSMRST L

IRUE

XDP_SYS PWROK

IRUE

PM SYSRST L

13 17 35

IRUE

CPU CFG<3>

6 16 65

00000000000000000

IRUE

PP1V05_S0

(Need to add 2 GND TPs)

57 60

52

71

71

IRUE

M sc Vol tages & Control
FUNC_TEST

PPBUS G3H

Signal s

IRUE

PPVI N S4SW TBTBST FET

IRUE

PPBUS S5 HS COVPUTI NG | SNS

IRUE

PPDCI N G3H

IRUE

PP3V42_G3H

IRUE

PPVRTC G3H

IRUE

PP3V3 S5

IRUE

PP3V3

IRUE

PP3V3 S3

IRUE

PP3V3 SO

IRUE

PP3V3 SO0SW SSD

IRUE

PP1V5 SO

IRUE

PP1V05 SO

IRUE

PP15V_TBT

IRUE

PP3V3 TBTLC

IRUE

PP1VO5_TBT

IRUE

PPVCC SO_CPU

IRUE

PP1V0O5 TBTCI O

IRUE

PPBUS S5 HS OTHER | SNS

IRUE

PPDCI N G3H | SOL

IRUE

PP3V3 sS4

000000000000000000000

36 38 44 46 47
53

53 56 60

88,4115 16 17 36 40 49 53 56

(Need to add 27 GND TPs)

27 39 40 47 48 54 60
27 60

39 49 50 51 53 60

47 48 60 62

17 30 33 34 35 36 38 44 46 47
48 57 59 50 62 63

8 12 13 17 60

811 13 15 16 17 18 28 29 40 52
55756 57 58 60 12

8 11 14 18 44 55 56 57 60

15 18 19 34 38 39 56 60 63

60 62 63 72

81112 13 15 17 18 26 30_34 36
377387397407 41 7427 4354757 59
30 39 60

8 55 56 57 60

6.8 11 15 16 17 36 40 49 53 56
5760 62

27 28 60

17 18 25 26 60

26

8 10 40 50 60

26 60

39 52 60

40 47 48 60

25 26 27 29 34 36 37 56 60 62

PCl E CLK100M SDP

NO TEST Nets

NO_TEST
MAKE

IRUE

IRUE

E_BASE

PCl E _CLK100M SDP

PCl E CLK100M SDN

IRUE

IRUE

PCl E CLK100M SDN

PCl E_CLK100M FWP

IRUE

IRUE

PCl E_CLK100M FWP

PCl E CLK100M FWN

IRUE

IRUE

PCl E CLK100M FWN

PCl E_FW D2RP

IRUE

IRUE

PCl E_FW D2RP

PCl E_FW D2RN

IRUE

IRUE

PCl E_FW D2RN

GlEFEEFIERBIER BB
3
m

FW R2D CP RE  TRE PCI E_ FW R2D CP
PCI E_FW R2D CN RE  TRE PCI E FW R2D CN
USB | RP IRUE IRUE USB | RP
USB | RN — IRE IRUE USB | RN
USB_CANERAP — RE  TRE USB_CANERAP
USB_CAVERAN — ImE  mE USB_CAVERAN
USB_SDP RE  TRE USB_SDP

NC USB_SDN RE  TRE USB_SDN

DP_INT M_C P<3..1> IRE  IRE INT M. CP<3..1>
DP_INT M. C N<3..1> RE  TRE INT_ M. CN<3.. 1>
NC_HDA_SDI N1 RE  TRE HDA_SDI NI

NC PCI_PME L RE  TRE PCl_PME L

NC CLINK CLK RE  TRE CLINK CLK

NC CLI NK _DATA — IRE IRUE CLI NK_DATA

NC CLINK RESET L — ImE  TRE CLINK RESET L
NC SMC SYS LED — RE  TRE SMC_SYS LED

NC IR RX_QUT_RC — RE  TRE IR RX_QUT RC
NC_USB_SMCP — ImE  mE USB_SMcP

NC USB SMCN RE  TRE USB_SMCN

NC SMC GEX OVERTEMP

IRUE

IRUE

SMC_GEX_OVERTEMP

SMC GFX THROTTLE L

IRUE

IRUE

SMC GFX THROTTLE L

SMC FAN 1 CTL

IRUE

IRUE

SMC FAN 1 CTL

SMC FAN 1 TACH

IRUE

IRUE

SMC FAN 1 TACH

SMC FAN 5 CTL

IRUE

IRUE

SMC FAN 5 CTL

ENET_ASF_GPI O

IRUE

IRUE

ENET_ASF_GPI O

SMC MPMB_LED PWR

IRUE

IRUE

SMC MPMB_LED PWR

SMC MPMb_LED CHG

IRUE

IRUE

SMC MPM6_LED CHG

SMC T25 EN L

IRUE

IRUE

SMC T25 EN L

SMC DP_HPD L

IRUE

IRUE

SMC DP_HPD L

GEFEEREER B

SMBUS SMC 4 ASF SCL

IRUE

IRUE

SMBUS SMC 4 ASF SCL

NC_SMBUS_SMC 4 ASE_SDA

IRUE

IRUE

SMBUS_SMC 4_ASE_SDA

NC BDV_BKL PWv

IRUE

IRUE

BDV_BKL PWV

FEEEE[RIEIE R IEIFFIEEIRIEEIFIE FRIFFIFFFFFEFRFRIFRIFIE FIRIFIFFIFIFFIFIRIFIFIRIFIFRIBIFRIR B

TBT B R2D C P<1..0> IRE  TRUE TBT B R2D CP<1..0>
TBT B R2D C N<1..0> IRE  TRUE TBT B R2D CN<1..0>
TBT B D2R P<1..0> IRE  TRUE TBT B D2RP<1..0>

TBT B D2R N<1..0> IRE  TRUE TBT B D2RN<1..0>

NC TBT B LSTX IRE  TRUE TBT B LSTX

NC DP TBTPB M. CP<3..1:2> IRE  TRE DP TBTPB M. CP<3..1:2>
NC DP TBTPB M. CN<3..1:2> IRE  TRE DP_TBTPB M. CN<3..1:2>
NC DP_TBTPB AUXCH CP IRE TRE DP_TBTPB_AUXCH CP

NC DP_TBTPB AUXCH CN IRE _TRE DP_TBTPB AUXCH CN

TP _DP TBTSRC M._CP<3> IRE _TRE DP TBTSRC M. CP<3>
TP_DP_TBTSRC M. CN<3> IRUE  TRUE DP_TBTSRC M. CN<3>

TP _DP TBTSRC M. CP<2> IRE  TRE DP_TBTSRC M. CP<2>

TP _DP TBTSRC M. CN<2> IRE  TRE DP_TBTSRC M. CN<2>

NC DP TBTSRC M. CP<1> IRE  TRE DP_TBTSRC M. CP<1>

NC DP TBTSRC M. CN<1> IRE  TRUE DP_TBTSRC M. CN<1>

TP _DP _TBTSRC M._CP<0> IRE _TRE DP TBTSRC M. CP<0>

TP _DP TBTSRC M. CN<O> IRE  TRUE DP_TBTSRC M. CN<O>

NC DP_TBTSRC AUXCH CP. IRE  TRUE DP_TBTSRC AUXCH CP

NC DP_TBTSRC AUXCH CN IRE  TRUE DP_TBTSRC AUXCH_CN

Unused nets with offpage

(Nets with of f pages

not used on this project)

PCH BT UART D2R

PCH BT UART R2D

PCH BT UART RTS L

PCH BT UART CTS L

AUD_SPI

LCD IRQ L

QDD _PWR EN L

ENET _LOW PWR

AUD | P_PERI PHERAL DET

AUD | 2C I NT L

AP_PCl E_DEV_WAKE

CPU PCH

Smc

2 6z foq

ISYNC MASTER=W LL _J43

Func Test / No Test

SYNC DATE=12/17/ 2012
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6

3

Functi onal

Test

J9500: LI O Connector

FUNC_TEST
IRUE

AUD _PWR EN

IRUE

PP5V SO _ALT AUD LDO EN

IRUE

SPKRAVP_SHDN_L

IRUE

PP1V5 SOSW AUDI O

IRUE

PP3V3 SO

IRUE

SPKRAMP_| NR N

IRUE

SPKRAMP_ I NR P

IRUE

USB3 EXTB D2R RC N

IRUE

USB3 EXTB D2R RC P

IRUE

USB EXTB N

IRUE

USB EXTB P

IRUE

USB3 EXTB R2D N

IRUE

USB3 EXTB R2D P

IRUE

PP3V42_G3H

IRUE

SMBUS SMC 2 S3 SCL

IRUE

SMBUS SMC 2 S3 SDA

IRUE

SYS ONEW RE

IRUE

SMC BC ACOK

IRUE

XDP_USB EXTB OC L

IRUE

USB_PWR EN

IRUE

FI NSTACKSNS ALERT L

IRUE

HDA SYNC

IRUE

HDA RST L

IRUE

HDA_SDOUT

IRUE

HDA SDI NO

IRUE

HDA BIT CLK

00000 000000000000000000000

J6955:
FUNC_TEST

IRUE

(Need to add 5 GND TPs)

HALL EFFECT Connect or

SMC LID R

IRUE

00

PP3V42 G3H

Bead Probes

Poi nt s

13 57 59

59

a5 59

56 59
60 62 72

811 12 13 15 17 18 26 30_34 36
377387397407 4174274354757 59

45 59 72
45 59 72
59 63 66
59 63 66
14 59 66
14 59 66
59 63 66
59 63 66
17 30 33
8 87 8
35 38 59
35 38 59
35 59

35 36 48
14 16 59
33 57 59

37 59

12 59 67

12 59 67

12 59 67

12 59 67

12 59 67

a6

17 30 33 34 35 36 38 44 46 47

a8 57 59

34 35 36 38 44 46 47
2 63

50 &:
71

71

59

50 62 63

14

USB3 EXTB D2R N TP sw

14 _USB3_EXTB D2R P (TP sm

s _USB3 EXTB D2R RC N
s _USB3 EXTB D2R RC P
.4 _USB3 EXTB R2D C N
.4 _USB3 EXTB R2D C P

s _USB3 EXTB R2D N TP o
5o _USB3 EXTB R2D P B o

BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE

BPA511
BPA510
BPA520
BPA521
BPA513
BPA512
BPA523
BPA522

Unused nets with offpage

(Nets with of fpages not used on this project)
[ — SD RESET L 15

XDP_SDCONN_STATE CHANGE L 15 16
[— SD_PVR EN 15

Power Al i ases

63 62 60 56 39 38 34 19 18 15 _PP3V3_S3 — PP3V3_S3

15 18 19 34 38 39 56 60 62 63

a7

NO TEST Nets

1476366

14 6366

14 63| CPU PCH

NO_TEST
MAKE_BASE

NC USB3RPCI E SD D2RP TRUE  TRE NC USB3RPCI E SD D2RP

NC USB3RPCI E SD D2RN IRUE  TRUE NC USB3RPCI E SD D2RN

NC USB3RPCI E SD R2D CP IRUE  TRUE NC USB3RPCI E SD R2D CP

NC USB3RPCI E SD R2D CN TRUE  TRE NC USB3RPCI E SD R2D CN

14 6366

NC SMC ADC16

— TRE TRUE

NC SMC ADC16

o

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

Proj ect FCT/ NC/ Al i ases
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J41/ 343 Board- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

QEREPER

TOP, 1SL2, 1 SL3, | SL4, | SL5, I SL6, | SL7, 1 SL8, | SL9, I SL10, | SL11, BOTTOM

NO_TYPE, BGA, MEM_TERM

M 16.2

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM _SE o
DEFAULT I1SL2,1SL11 Y =45_0HM _SE =45_0HM _SE
DEFAULT 1'SL3,1SL10 Y =45_OHM _SE =45_0HM _SE
DEFAULT 1SL4, 1 SL9 v =45_OHM SE =45_OHM SE
DEFAULT * N 100 Mvm 100 Mvm 10 M 0 M o mv
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT
Si ngl e-ended Physical Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
27P4_OHM_SE TOP, BOTTOM Y 0.310 WM 0.310 WM o 1:1_SPACI NG * 0.100 MM ? o
27P4_OHM SE 1SL2, 1sL11 Y 0.182 MM 0.182 MM
27P4_OHM_SE 1'SL3,1SL10 Y 0.182 WM 0.182 WM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
27P4_OHM_SE 1SL4, 1 SL9 Y 0.182 WM 0.182 WM 1x_DI ELECTRI C TOP, BOTTOM 0.071 MM ?
27P4_OHM_SE * N 100 Mvm 100 Mm =STANDARD =STANDARD =STANDARD » 1x_DI ELECTRI C 1'SL3,1SL10 0.053 MM ? o
1x_DI ELECTRI C 1SL4, 1 SL9 0.050 MM ?
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP 1x_DI ELECTRI C * 0.090 MM ?
35_OHM SE TOP, BOTTOM Y 0.195 MM 0.195 MM o
35_OHVL SE ISL2, 1SL11 Y 0.125 W1 0.125 W1 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeI Gﬂ o NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr
35_OHM SE 1SL3, 1 SL10 Y 0.125 W1 0.125 W1 DEFAULT * 0.1 W * * BGA BGA_PO75W" »
35_0msE Isu4, 150 v 0.125 W 0.125 W STANDARD * =DEFAULT 2 ===
. — NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
35_OHM SE - N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA_P0O75MM * 0.075 WM ? . BGA PO7OMVI_I’3GAM €
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
40_0v SE 0P, BOTTOM v 0.170 W 0.170 W o PO70MVI_ BGA * 0.070 MV 5 W 0.075 MV
40_OHM SE I1SL2,1sL11 Y 0.096 MM 0.096 MM
40_OHM SE 1SL3,1SL10 Y 0.096 MM 0.096 MM
40_OHM SE 1SL4, 1 SL9 Y 0.099 MM 0.099 MM
40_OHM SE * N 100 MM 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
45_OHM SE TOP, BOTTOM Y 0.135 W 0.135 WM o
45_OHM SE I1SL2,1sL11 Y 0.075 MM 0.075 MM
45_OHM SE 1'SL3,1SL10 Y 0.075 MM 0.075 MM
45_OHM SE 1SL4, 1 SL9 Y 0.080 MM 0.080 MM
45_OHM SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
50_OHM SE TOP, BOTTOM Y 0.110 WM 0.110 WM o
50_OHM SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
55_OHM SE TOP, BOTTOM Y 0.090 MM 0.090 MM o
55_OHM SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
70_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.110 WM 0.110 MWm u 73_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.150 MM 0.150 MM o
70_OHM DI FF I1SL2,1sL11 Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM N 73_OHM DI FF I1SL2,1sL11 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM »
70_OHM DI FF 1SL3,1SL10 Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM ) 73_OHM DI FF 1'SL3, 1 SL10 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM »
70_OHM DI FF 1SL4, 1 SL9 Y 0.110 WM 0.110Mv 0.095 MM 0.095 MM » 73_OHM DI FF 1SL4, 1 SL9 Y 0.110 WM 0.110 WM 0.150 MM 0.150 MM »
70_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD » 73_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP ALLOW ROUTE e
— PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
80_OHM DI FF TOP, BOTTOM Y 0.132 WM 0.132 MW 0.130 WM 0.130 WM -
- 85_OHM DI FF TOP, BOTTOM Y 0.120 WM 0.120 MM 0.150 MM 0.150 MM
80_OHM DI FF I1SL2,1sL11 Y 0.081 MM 0.081 MM 0.115 MM 0.115 MM -
- 85_OHM DI FF I1SL2,1sL11 Y 0.078 MM 0.078 MM 0.160 MM 0.160 MM
80_OHM DI FF 1SL3,1SL10 Y 0.081 MM 0.081 MM 0.115 WM 0.115 MM i 85_cHM_DI FF |sLs, 15010 v 0.078 W 0.078 W 0.160 MM 0.160 W -
80_OHM DI FF 1SL4, 1 SL9 Y 0.088 MM 0.088 MM 0.110 WM 0.110 WM 85_cHM_DI FF |sL4.1SLo v 0.082 W 0.082 W 0. 140 W 0. 140 W -
80_OHM DI FF * N 100 MM 100 Mvm =STANDARD =STANDARD =STANDARD » h
85_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
90_OHM DI FF TOP, BOTTOM Y 0.115 MM 0.115 MM 0.200 MM 0.200 MM o
90_OHM DI FF I1SL2,1sL11 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM »
90_OHM DI FF 1SL3,1SL10 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM »
90_OHM DI FF 1SL4, 1 SL9 Y 0.076 MM 0.076 MM 0.180 MM 0.180 MM »
90_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »

SYNC _DATE=10/ 24/ 2012

SYNC _VASTER=J43 _M.B
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CPU Si gnal Constraints
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
cPU_45S5 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
cPU_27P4S . 27p4_avsE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.100 M1 0.100 M1
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT Note: CPUBM L and CPU_ITP can be converted
back to TABLE_SPACI NG _RULE
cPU_AGTL TP, BOTTOM =2x_DI ELECTRI C -
once rdar://10308147 is resol ved
CPU_AGTL * =STANDARD ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
cPu_BM L . . CPU_BM L_2ANY CPU_BM L_2ANY . 8 ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_I TP B B CPU_I TP_2ANY CPU_I TP_2ANY B =4x_DI ELECTRI C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
cPU_cowe cPu_cowe . CPU_COWP_2SELF CPU_COWP_2SELF ToP, BOTTOM =6x_DI ELECTRI C 2
cPU_cowe . . CPU_COWP_20THER CPU_COWP_20THER ToP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU_COVP_2SELF * =4x_DI ELECTRI C 2
CPU_COVP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_VOCSENSE CPU_VOCSENSE . CPU_VOCSENSE_2SELF CPU_VCCSENSE_25ELF ToP, BOTTOM =6x_DI ELECTRI C 2
CPU_VOCSENSE . . CPU_VOCSENSE_20THER CPU_VCCSENSE_20THER ToP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_VOCSENSE_2SELF * =4x_DI ELECTRI C 2
CPU_VOCSENSE_20THER * =6x_DI ELECTRI C 2

PCl - Express Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCI E_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
CLK_PCI E_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
PCI E d ock Spacing
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCl E_2SELF TOP, BOTTOM =6x_DI ELECTRI C ?
CLK_PCIE * * CLK_PCl E_20THER CLK_PCl E_20THER TOP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CLK_PCI E_2SELF * =4x_DI ELECTRI C 2
CLK_PCl E_20THER * =6x_DI ELECTRI C 2
CPU PClI E Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
PCI E_CPU_TX PCI E_CPU_TX * PCI E_TX2TX PCI E_TX2TX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_RX PClI E_CPU_RX * PCl E_RX2RX PCl E_RX2RX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_TX *_CPU_TX * PCl E_TX2O0THERTX PCl E_TX2O0THERTX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_RX *_CPU_RX * PCl E_RX20THERRX PCl E_RX20THERRX TOP, BOTTOM =5x_DI ELECTRI C ?
PCI E_CPU_TX *_CPU_RX * PClI E_TX2RX PClI E_TX2RX TOP, BOTTOM =7x_DI ELECTRI C ?
PClI E_CPU_RX *_CPU_TX * PClI E_RX2TX PClI E_RX2TX TOP, BOTTOM =7x_DI ELECTRI C ?
PCI E_CPU_TX *_TX * PCl E_20THERHS PCI E_20THERHS TOP, BOTTOM =6x_DI ELECTRI C 2
PClI E_CPU_RX *_TX * PCl E_20THERHS PClI E_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
PCI E_CPU_TX *_RX * PCl E_20THERHS
= SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
PClI E_CPU_RX *_RX * PCl E_20THERHS
— PO E_TX2TX . =2.5x_DI ELECTRI C ?
PCI E_CPU_TX * * PCI E_20THER
- PCI E_RX2RX * =2. 5x_DI ELECTRI C ?
PClI E_CPU_RX * * PClI E_20THER
PCl E_TX20THERTX * =4x_DI ELECTRI C 2
PCH PCl E Spaci ng
— PCl E_RX20THERRX * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
_ _ PCI E_TX2RX * =6x_DI ELECTRI C 2
PCI E_PCH_TX PCI E_PCH_TX * PCI E_TX2TX
— PCl E_RX2TX * =6x_DI ELECTRI C ?
PCI E_PCH_RX PCI E_PCH_RX . POl E_RX2RX
M PCI E_20THERHS * =4x_DI ELECTRI C 2
PCI E_PCH_TX *_PCH_TX * PCl E_TX20THERTX
_ _ PCI E_20THER * =3x_DI ELECTRI C ?
PClI E_PCH_RX *_PCH_RX * PCl E_RX20THERRX
PClI E_PCH_TX *_PCH_RX * PClI E_TX2RX
PClI E_PCH_RX *_PCH_TX * PClI E_RX2TX
PClI E_PCH_TX *_TX * PCl E_20THERHS
PClI E_PCH_RX *_TX * PCl E_20THERHS
PCl E_PCH_TX *_RX - POl E_20THERHS Not e: Di splayPort
PClI E_PCH_RX *_RX * PCl E_20THERHS
PCI E_PCH_TX * * PCI E_20THER
PClI E_PCH_RX * * PClI E_20THER

SOURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback

tables are on Page 113

CPU Net Properties

NET TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—cauesa el 4 celcaw cPU PECI .
[O—eusac el 4 el acn PM SYNC
o= ne pueen, el 4 co1_acn PM _VEM PWRGD
[ — cpl_a: CPU_ITP XDP_DBRESET L 16 17
[— (o =TI CPULTP. XDP_CPU_PRDY_L 6 16 62
[ — cply 4 Pl ITR XDP_CPU PREQ L 6 16 62
EDP.
[ el 27e4 celcaw oo
s el 27ea el caw CPU PEG COW
o ususme el 27p4 ceucaw CPU_SM RCOVP<0> .
O—cesuame cel27p4 ceu_caw CPU_SM RCOVP<1> .
[O—cesuame el 27p4 ceucaw CPU_SM RCOVP<2> .
s el 4 e iTe CPU_CFG<11..0> 616 62
O — e caterr L cpuy_a CPLLAGTL CPU CATERR L s 3
s el 4 e acn CPU VOO O SEL
o> e el 4 co1_acn CPU_PROCHOT L 6 35 36 49
oo e el 4 e acn CPU_PVWRGD s
[O—euneume el 4 el am PM THRMIRI P_L 15 36
[o—o_axom QK PO E a0 axeae DM _CLK100M CPU P
[O—ou_axom QK PO E a0 QK eae DM __CLK100M CPU N
O meEaKizon QK_POE_S0D QK PAFE DPLL REF CLKP
: DPLI_REE_CIKI120M QK_POE_S0D QK PAFE DPLL REF CLKN
Ot a koo QK PO E son QK eaE | TPCPU_CLK100M P,
[ — 1 TPCPU_Cl K100M. QK_PQE_S0D QK PAE | TPCPU CLK100M N
Ot axioon QK PO E a0 QK eae | TPXDP_CLK100M P,
Ot akioon QK PO E a0 QK eae | TPXDP_CLK100M N
[ — 1 TPCPU_Cl K100M. QK PO E_S0D QK PAE XDP_CPU _CLK100M P.
Ot koo QK PO E son QK eae XDP_CPU_CLK100M N
: DP_TDl cPLy_4! CPUITP XDP_CPU TDI 6 16 62
[—xem el 4 e iTe XDP_CPU TDO o 16 62
e ns el 4 ceuiTe XDP_CPU TNS o 16 62
e 1cx el 4 ceuiTe XDP_CPU TCK o 16 62
[ el 4 ceuiTe XDP_CPUPCH TRST L 512 16 62
CO—xee e cela ceuL TR XDP_BPM L<1..0> o 16
= coLy a ceu LT XDP_BPM L<7..2> 5 16
f— el 4 el iTe XDP_OBSDATA B<3..0>
[ — cply 4 Pl LTP CPU CFG<15. . 12> 6 16
CO—tesaceuesT 1) cpuy_a cPuLTE XDP_CPURST_L 16
O e veosense ENSE_1TCI_pod el vocsense CPU VCCSENSE P 5 40
e veosense ENSE_1TCI_pod el vocsense CPU VCCSENSE N o 40
[O—c v aese ENSE_1TCI_pod el vocsense CPU VOOl OSENSE P
e veo csense ENSE_1TCI_Pod el vocsense CPU VOOl OSENSE N
oo sense ENSE_1TCI_pod el vocsense CPU AXG SENSE P
oo sense ENSE_1TCI_Pod el vocsense CPU AXG SENSE N
e va sense el 27p4 —— CPU_VDDO SENSE_P
: CPUJ_VAI SENSE CPL|_27P4. CPlJ_VOCSENSE CPU_VDDQ SENSE N
oo vasense el 27e4 el vocsense CPU AXG VALSENSE P
e varsense el 27p4 o1 versense CPU_AXG VALSENSE N
oo vasense el 27e4 el vocsense CPU VCC VALSENSE P
oo vasense el 27p4 el vocsense CPU VCC VALSENSE N
CO—ceusvnaerr cela ce_caw CPU VI DALERT L s a0
O—usuosax el 4 cel_caw CPU VI DSCLK 5 40
[O—cewsuosan el 4 o coe CPU_VI DSQUT o0
[CO—aecussnmn O E_s0n PO E CPULT POl E_SSD_R2D C P<3..0> 12 30
[O—eaecaussnmn O E_s0n PO E oL T PCIE SSD R2D C N<3..0> 2%
[ — PCIE_80D POE_CPULT: PCIE SSD R2D P<3..0> 30 62
s O E_s0D - PCI E_SSD_R2D N<3.. 0> % 62
f— O E_son POLE_CPURX PCI E_SSD D2R C P<3..0>
F— O E_s0n POLE_CPURX PCI E_SSD D2R C N<3.. 0>
[O—eaecaussnme O E_s0D BOLE_CPURX PCI E_SSD D2R P<3..0> 12 0 62
[O—eaecausso e O E_s0n POLE_CPURX PCI E_SSD D2R N<3..0> 12 30 62
[—eacaxonsn QK PO E a0 QK eae PCl E_CLK100M SSD P 12 30 62 PCle SSD
> et cxanssa ek e e aon cxenr PCI E_CLK10OM SSD N 12 30 62 €
ED—ereru e son T DP_TBTSNKO M. P<3..0> 2
CD— e e son . DP_TBTSNKO M. N<3..0> 2
[ ey DP_80D De_T: DP_TBTSNKO_M._C P<3.. 0> 5 25
[ e son e T DP_TBTSNKO M. C N<3..0> 525
CD—eter acs e son oAt DP_TBTSNKO_AUXCH P 2
>—eter auc e son oAt DP_TBTSNKO_AUXCH N 2
oD e son oe_ax DP_TBTSNKO AUXCH C P 1525
= e son oe_ax DP_TBTSNKO AUXCH C N 1525
i S Y e son T DP_TBTSNK1 M. P<3..0> 2
CD—ereru e son . DP_TBTSNKL M. N<3..0> 2
= e son e T DP_TBTSNKL M. C P<3..0> .10 25
=0 DP_80D De_T: DP_TBTSNK1_M._C N<3. . 0> 5 18 25
E DP_TBT_AUXCH DP_80D DP_ALX. DP_TBTSNK1 AUXCH P 25
E DP_TBT_AUXCH DP_80D DP_ALX. DP_TBTSNK1 AUXCH N 25
= DP_80D DP_ALX. DP_TBTSNK1_AUXCH C P 13 18 25
D De_son DP_ALX DP_TBTSNK1 AUXCH C N 13 18 25
o= e son T DP_INT_ M. _P<3..0> o 62
O e son T DP_INT M. N<3..0> 5 o2 SYNC DATE=00121/ 201
s e son e T DP_INT M. C P<3..0> o 58 62 I'P!!EH'H!F -
= e _son e r DP_INT M. C N<3..0> CPU Constraints
2 ez
e i e son e AX DP INT AUX CH C P o o2 - Appl e I nc. CH_NU
e A e son oAt DP_INT_AUX_CH C N s 62 ®
DP_I NT_AUXCH DP_80D DP_ALX. DP_INT_AUXCH C P
= o NOTI CE OF PROPRI ETARY PROPERTY:
O s De_gon De_AUX DP_I NT_AUXCH C N s 56
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
[— DP_80D DP_AUX DP_I NT_AUXCH P PROPRI ETARY PROPERTY_OF APPLE | NC.
DP | NT AUXCH N THE POSESSOR AGREES TO THE FOLLOW NG
| — De_A0D. De_ALX | TO MAINTAI N THI'S DOCUMENT | N CONFI DENCE 111 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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SATA Interface Constraints

PCH Net Properties

SOURCE: 471984_Chi ef _Ri ver _M5_PDG 1.0 and the spacing rule is adjusted per SI te:

UART Interface Constraints

am f eedback

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SATA_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
SATA_I COMP B =4x_DI ELECTRI C ?

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
UART_45S B =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
UART * =2x_DI ELECTRI C ?

SOURCE: 471984_Chei f _Ri ver _M5_PDG 1.0 and the spacing rule is adjusted per SI te:

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z’{
PCH_USB_RBI AS . =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD o
usB_8oD * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
usB . =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_DI ELECTRI C ?
SOURCE: Cal pel la Platform Design Quide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX . usszszfxﬂ o USB3_TX2TX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX USB3_PCH_RX * uSBE,RX?R’X” i USB3_RX2RX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_PCH_TX . usmfrxzomén’r‘x o USB3_TX20THERTX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX *_PCH_RX * LSm,RXZWHéR;X o USB3_RX20THERRX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_PCH_RX * usszsznbxﬂ o USB3_TX2RX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PCH_RX *_PCH_TX * USBziRXzT»XV - USB3_RX2TX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PCH_TX *_TX * usmizorHEF»mVs‘ o USB3_20THERHS TOP, BOTTOM =6x_DI ELECTRI C ?
USB3_PCH_RX *_TX * LSB,ZOTHE;R?-S USB3_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_RX * usm,zoms% -
o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i
USB3_PCH_RX *_RX * USB3_20THERHS
= USB3_TX2TX . =2. 5x_DI ELECTRI C 2
USB3_PCH_TX * * USB3_20THER
e USB3_RX2RX - =2. 5x_DI ELECTRI C 2
USB3_PCH_RX * * USB3_20THER
USB3_TX20THERTX . =4x_DI ELECTRI C 2
USB3_RX2OTHERRX * =4x_DI ELECTRI C 2
USB3_TX2RX - =6x_DI ELECTRI C 2
USB3_RX2TX - =6x_DI ELECTRI C 2
USB3_20THERHS * =4x_DI ELECTRI C 2
USB3_20THER . =3x_DI ELECTRI C ?

am f eedback

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—easaraicaw AL OOV PCH SATAI COWP
CO—saue e USE_80D Usa USB_HUB UP_P
CO—‘saHel e USB_80D USE USB HUB UP N
CO—sear USB_80D USE USB BT P
CO—saar UsE_s00 use USB BT N

[ — USB_80D use USB BT CONN P

[ — USB_80D use USB BT CONN N

[— USE_80D Use USB BT WAKE P

[ — USB 80D use USB BT WAKE N
CD—\sa-1ean USB_80D USE USB TPAD P
CO—‘satean USB_80D USE USB TPAD N

[ — USB_80D USE USB _TPAD CONN P
i Use_son use USB_TPAD CONN_N
[ Use_son use TPAD SPI_MOSI _USB P
[ — USB_80D use TPAD SPI_M SO USB N
O —‘sateanm USB_80D USE USB TPAD M P

O —‘sateanm USB_80D USE USB TPAD M N
[CD—\sasncasn USB_80D USB. USB_SDCARD P
[CD—\sB-scamn USB_80D USB. USB_SDCARD N

[ — BL_4! Bl TPAD SPI_MOSI

[ — BL_4! Bl TPAD SPI_M SO

[ — BL_4! Bl TPAD SPI_CLK
CO—senw USB_80D USE USB EXTA P

e nw USB_80D USE USB EXTA N

[ — UART_ 4! UART SMC DEBUGPRT TX L
[— UART_4! UART SMC DEBUGPRT RX L
CO—\sa2Exu USB_80D USE USB2 EXTA MUXED P
CO—\sezExa USB_80D USE USB2 EXTA MUXED N
CO—\ssz Exa USB_80D USE USB2 EXTA MUXED F P
CO—sm2 USB_80D USE USB2_EXTA MUXED F N
D —lsEaexaa B USB_80D USBE3_PCH RX USB3 EXTA D2R P
D —lsaa_exaa B USB_80D USBE3_PCH RX USB3 EXTA D2R N
O tsmeaa USE_80D USE3_PCH T USB3_EXTA R2D P
O —\smeaar USB_80D USBE3_PCH T USB3 EXTA R2D N

[ — USB 80D USB3_PCH RX USB3 EXTA D2R F P

[ — USB 80D USB3_PCH RX USB3 EXTA D2R F N

[ — USB_80D USBE3_PCH T USB3 EXTA R2D F P

[ — USB_80D USBE3_PCH T USB3 EXTA R2D F N

[ — USB_80D USB3_PCH T USB3 EXTA R2D C P

[ — USB_80D USB3_PCH T USB3 EXTA R2D C N
CO—\saeas USB_80D USE USB EXTB P
CO—\saeas USB_80D USE USB EXTB N

O Lsma_sxan ax USE_s0n LsBa_poH_RX USB3_EXTB D2R P
D —\seaexam B USB_80D USBE3_PCH RX USB3 EXTB D2R N

[ — USB 80D USB3_PCH RX USB3 EXTB D2R RC P
[ — USB 80D USB3_PCH RX USB3 EXTB D2R RC N
O —\seexqaT USB_80D USBE3_PCH T USB3 EXTB R2D P
CO—\saa ede T USB_80D USBE3_PCH T USB3 EXTB R2D N

[ — USB_80D USB3_PCH T USB3 EXTB R2D C P

[ — USB_80D USB3_PCH T USB3 EXTB R2D C N
O \sBa_snRx USE_80D USER_PCH RX NC USB3RPCI E_SD D2RP
O usea_sn Bx USE_80D USER_PCH RX NC USB3RPCI E_SD D2RN
O —lsmsnr USB_80D USB3_PCH T NC USB3RPCI E SD R2D CP
CO—lsssnr USB_80D USB3_PCH T NC USB3RPCI E SD R2D CN
[ — USB 80D USB3_PCH RX USB3 SD D2R C P

[ — USB 80D USB3_PCH RX USB3 SD D2R C N
[— USE_80D USER_PCH T: USB3 SD R2D P

[— USE_80D USER_PCH T: USB3 SD R2D N
D& usa maLA PCH_USB_RBI A PCH USB RBI AS
[CO—BCHDUEEQ K UNUSED, QK PAE 80D QK POE PCl E_CLK100M PCH P
O BoHLDUEEQ K UNUSED, QK PAE 80D QK POE PCl E_CLK100M PCH N
[ BCH.DI FEQL K UNUSED, QK PQE 80D QK PAE PCH_CLK96M DOT_P
[ —BCH.DI EEQLK UNUSED, QK PQE 80D QK PAE PCH CLK96M DOT_N
[CO—BCH.DI FEQLK UNUSED, QK PQE 80D QK PAE PCH CLK100M SATA P
[CD—BCH.DI EEQLK UNUSED, QK PQE 80D QK PAE PCH_CLK100M SATA N
[ — o= QK PAE PCH CLK14P3M REFCLK

34

34

35

35

59

59

59

59

36

36

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Right USB port)

USB EXTB nets (Left USB port)
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LPC Bus Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET-TYPE Cl ock Net Properties
— ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
LPC_ 455 . =45_OM SE =45_OM SE =45_OM SE =45_OM SE =STANDARD =STANDARD NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
a C 455 oM S| aM s - CDO—tecan LEC 4 LPC. LPC AD<3..0> 14 35 62
K_LPC_45 . =45 3 =45 3 =45_0HV_SE =45_OM SE =STANDARD =STANDARD
— — — — o i " O Lec-ERaE L LpC 4 Lec LPC FRAME L 14 35 62 [ SOLK_Cl K32K_RTC QK siana aK sion SYSCLK _CLK32K RTCX1
s Lec 4l Lec LPCPLUS RESET L o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT CO—Lecakaam QK IPC 4 QK IPC LPC CLK24M SMC 17 35 [ — SCLK_C1 K25M SB QK 25\ 4 QK 25M SYSCLK_CLK25M CANVERA 17 32
Lpc 3x_DI ELECTRI C - | m— QK IPC 4 QK LPC LPC CLK24M SMC R 12 37 = QK 25M4 QK 25m CLK25M CAM CLKP. I,
B _ax
— D 1 PC_Cl K33M QL K_IPC 4 QK IPC LPC CLK24M LPCPLUS D O K_25M 4 K 25M CLK25M CAM XTALP R 32
CLK_LPC * =4x_DI ELECTRI C ? [— QL K_IPC 4 QK IPC LPC CLK24M LPCPLUS R [ — O K_25M 4 K 25M CLK25M CAM XTALP 32
CLK25M CAM XTALN
s Cal pel I'a Platform Design Guide for Ibex Peak M (DG 398905-398905_v1.5), Section 3.15 = LK 25MA CLi2am o D
[ — QK _25M 4 QK 25M CLK25M CAM CLKN 31 32
SMBus Interface Constraints
_ [O>—sms eaiax \B_a5S_R_50 ™ SMBUS PCH OLK 14 16 19 39 54 [ svsax a s ar QK 2sma QK osu SYSCLK_CLK25M TBT 17 2
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 [CO—SBLS Por DAL MB_45S_R 50 B SMBUS PCH DATA 14 16 19 38 54 [ QLK 250 4 QK 25M SYSCLK CLK25M TBT R 25
SMB_455_R_50S oP, BOTTOM 0_oHu st 0_oHv st 0_oHu st 0_oHu st S | AEAASEAL - SML P e
455_R 5! TP, B =5 3 =5 3 =5 3 = 3
— — — — oo § [CD—SMELS_BCH.0_DAT, MB_45S_R 50 MNE SM._PCH 0 DATA 14 38 [ SCLK_Cl K25M XTAL QK 25M 4 QK 25M SYSCLK_CLK25M X1 v
SMB_45S_R_50S * =45_CHM_SE =45_CHM_SE =45_CHM_SE =45_CHM_SE =STANDARD =STANDARD CO—S\Bls.s\c1 o sa MB_45S_R_50: N SMBUS SMC 1 _SO_SCL 1432 35 38 4142 62 | > QK _25M 4 QK 25M SYSCLK_CLK25M X2 17
[CO—S\eLs.swe 1 so_soa MB_45S R 50! NE SMBUS SMC 1 SO SDA 1492 35 38 4142 62 | ) QK _25M 4 QK 25M SYSCLK _CLK25M X2 R 17
e SDCLK _CLK25M X2
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT = Lk 254 CLi 250
CO—arax HDA_4! HDA HDA BIT CLK 12 59 63 [— QK 25M 4! QK 25M SDCLK_CLK25M X2_R
SvB - =2x_DI ELECTRI C 2 [ HDA_4: HDA HDA BIT CLK R 12 [— QL K_25M 4! QLK 25M SDSCLK_CLK25M X1
CO—toasuc HDA_4: HDA HDA SYNC 12 59 63
HD Audio Interface Constraints - ton s toa HDA SYNC R ,2
e RS HDA RST R L
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 [CO—tha-RsT oA H0a 2 re—
il = o s o HDA RST L 12 50 6
HDA_45S - =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD CO—ason HDA_4: HDA HDA SDI NO 12 59 63
CO—asmar HDA_4: HDA HDA SDOUT 12 59 63
HDA_4! HDA HDA_SDQUT R 12 17
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT [ m—
HDA . =2x_DI ELECTRI C 2 CO—eususax CLK_S1Ow 4! K SION PM CLK32K SUSCLK R 13 36
D QK saya QK son SMC_CLK32K 5 56
SOURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905- 398905_v1.5), Section 3.15
[ — BL_Q K BL_4! Pl SPI_CLK R 14 aa
. . SPI_CLK
SI O Signal Constraints = B - “
N s pl_s - SPI_MOSI R 14 as
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 - pL_a = SPI_MOSI as
e PL_M SO PL_4: PL SPI_M SO 14 44
CLK_SLOW 458 . =45_OM SE =45_OM SE =45_OM SE =45_0HV_SE =STANDARD =STANDARD | m—
[ — BL_4! 1= SPI_M SO R 44 C
O—sec Pl 4 Pl SPI_CSO R L 150
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [— PL_4 Pl SPI_CSO_L a4
[ — BL_4! 1= SPI_SMC CLK 35 a4
aLk_sLow . =4x_DI ELECTRI C 2
[ — BL_4! 1= SPI_SMC_MOSI 35 44
[ PL_4: PL SPI_SMC M SO 35 44
SPI Interface Constraints i pL_4 ol SPI_SMC CS L a5 s
ALLOW ROUTE S [ — BL_4! = SPI_MB CLK 4
PHYSI CAL_RULE_SET LAYER M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAYER? SPIL_MB 12 W L
i [ Pl_a! = a4
SPI_45S - =45_OHM SE =45_OHM_SE =45_OHM_SE =45_OHM SE =STANDARD =STANDARD [ PL_4 Pl SPI_MB 133 HOD L 44
[ — BL_4! 1= SPI_MB CS L 44
= PL_4 Pl SPI_| O<2> 14 a4
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT =
[ — BL_4! 1= SPI_1 X2 R a4
SPI * =4x_DI ELECTRI C ? [— BL_4! 1= SPI_| O<3> 14 a4
BL_4! 1= SPI_1 3B R a4
| m—
XDP Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
= [O>—eacsemn PO E 80D BOE PO T PCIE AP_R2D P 20 62
PCH_455 . =45_OM SE =45_OM SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD
[>—eacsemn PO E 80D BOE PO T PCIE AP R2D N 20 62
s POE AOD POLE PCH T PCIE AP R2D C P 120
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT PO E_80D PO E PCH T PCIE AP R2D C N 14 20
=
o 21 SPAG NG . [>—eacse e POE 0D POE POH_BX PCIE AP D2R P 14 20 62
1P . =2:1_sP
— — D PCLE_AP_[PR. PCIE_80D PCOLE_PCH_RX PCIE AP D2R N 14 29 62
CO—=ecEaKiomae QK POE 80D QK POE PCl E_CLK100M AP_P 12 29 62
Di spl ayPor t POE G KiooM AP QK paE s axeqr PCI E_CLK100M AP N 122 e
| m—
PHYSI CAL_RULE_SET LAYER ALLONRAUTE | 3 N MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP B
—RAE ONLAYER? VARY GAl K [>—eaemren paE son baE PO T PCIE_TBT_R2D P<3..0> .
DP_80D * =80_0HLDI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [ ST - - PCIE_80D POE_PCH T: PCIE TBT R2D N<3..0> 25
[ — PCLE_80D PCLE_PCH T PCIE TBT R2D C P<3..0> 14 25
Qe 8o Qe pory PClE TBT _R2D C N<3..0>
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG = a.E-a0n PO - e
[O—eae 1r_ e POLE 80D [ PCI E TBT D2R P<3..0> 4 s
DP_2DP - =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM =4x_DI ELECTRI C 2 [CO—_aEIBL®R PCLE 80D PO E_PCH RX PCIE TBT D2R N<3..0> 14 25
')"” D PCIE_80D PCOLE_PCH_RX PCIE TBT D2R C P<3..0> 25
B - - 2
DP_20THERHS 4x_DI ELECTRI C DP_20THERHS TOP, BOTTOM 6x_DI ELECTRI C o E 800 [ PCI E TBT D2R C N<3..0> s
DP_20THER * =3x_DI ELECTRI C ? DP_20THER TOP, BOTTOM =4x_DI ELECTRI C ? [CO—EcEaKinomTar QK PAE 80D QK POE PCl E _CLK100M TBT_P 12 25
=== [—easawooyar QK PaE sn aKeare PCI E CLK100M TBT N 1225
DP_AUX * =3x_DI ELECTRI C ? DP_AUX TOP, BOTTOM =4x_DI ELECTRI C ?
[ cicea e aon axeae PEG CLK100M P
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET [ — CLK POE 80D QK PAE PEG CLK100M N
DP_TX DP_TX * DP_2DP
— — S—— Co—xem BCH 4 BCH I TP XDP_PCH TDI 12 16 62
DP_TX *_TX M DP_20THERHS OO—x=1x PCH_4: PCH TP XDP_PCH TDO 12 16 62
o X . N . ZOH—ERHS - [ — DP_TNE PCH_4: PCH_I TP XDP_PCH TMS 12 16 62
= - e 1cx P 4 pqiTe XDP_PCH TCK 12 16 62
DP_TX B B DP_20THER
CO—=eaecau PCLE_80D PCIE_PCH_T: PCl E_ CAMERA R2D P 31 32
CoO—EcEcan PCLE_80D PCIE_PCH_T: PCl E_CAMERA R2D N 31 32
[ — PCLE_80D POLE_PCH T PCl E CAMERA R2D C P 14 32
[— PCLE_80D PCIE_PCH T PClE CAMERA R2D C N 14 32
CO—&aEcan PCLE_80D POl E_PCH_RX PCl E_ CAMERA D2R P 14 32
CO—=eaecaw PCLE_80D POl E_PCH_RX PCl E_ CAMVERA D2R N 14 32
i POE AOD POLE P R PClE CAMVERA D2R C P [, - - A
System Cl ock Signal Constraints = POE AOD b0 E_po Rx PCl E_ CAVMERA D2R C N . S el S LE N DaTEs0o 1 20
T QL E_C1LKI00M O a Ql E_80f aK pa PCl E CLK100M CAMERA P H
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 D K-ROLEAD HBALE ez PCH Constraints 2
it [>—eas awxomcau QK eaE am axeae PCI E CLK100M CAVERA N 12 22 - -
CLK_SLOW 455 . =45_0Hv SE =45_0HV_SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD [ QK PG E 8D QK PaE PCl E_CLK100M CAMERA C P a1 32 o O" U'\/l>
- PCl E CLK100M CAMERA C N Ap —
CLK_25M 458 B =45_OHM SE =45_OHM SE =45_QOHM SE =45_QHM SE =STANDARD =STANDARD | m— K80 E200 CLICBAE 132 pl e Inc. o——
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT o ERTY.
THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
- PROPR| ETARY ERTY OF APPLE | NC.
aLk_sLow . =2x_DI ELECTRI C 2 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 113 OF 120
CLK_25M - =5x_DI ELECTRI C ? NOTE: 25Miz system clocks very sensitive to noise Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP NET_TYPE
R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 40S * =a0_orm sE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE > Aok Vv 700 Ve K VEM A CLK P<0> oo
MVEM 50S * —s0_or SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE o MEMA G KO MEM 70D MEM CLK MEM A_CLK_N<O> 7 20 20
MEM 70D * 70_amolFF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF o EMA QK MEM 70D MEM ALK MEM A CLK Pelz T
ot i - - - - - O MEMA QK MEM 70D MEM O K MEM A_CLK N<1> 721 24
MEM 73D * =73_OMLDI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF O MEMA CIRI MEM 40S MEM CTRI MEM A CS L<1..0> 720 21 24
o MEMA CIR MEM 40S MEM CTRI MEM A _ODT<0> 720 21 24 61
CO—MEM A CKFO MEM 40S MEM CMVD MEM A_CKE<1.. 0> 720 24
H O MEM A _CKE MEM 40S MEM CMVD MVEM A CKE<3. . 2> .
Spaci ng Rul e Sets > _MEM A OV MEM 405, MEM QVD NEM A CAA<O.. 0> 2028 1
— o MEMA OV MEM 40S MEM_CMVD MEM A_CAB<9. . 0> 72124 61
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D NFMiAim BYTEQ NFM740§ MZMiAinATAin 'VEM A W7. j 0> e
MEM_DATAZSELF * =2x_DI ELECTRI C [ [CO—MEM.A_DQ BYTE] MEM 40S MEM A_DATA 1 MVEM A DQ<15. . 8> 761
" — — O MEM A DQ BYTE2 MEM 40S MEM A_DATA_2 NMEM A DQ<23. . 16> 761
NEM_DATAZOTHERNEM =8x_DI ELECTRI C ? O MEM A DQ BYTE3 MEM 40S MEM A_DATA 3 NMEM A DQ<31. . 24> 761
VEM DQS2OMDATA * =3x_DI ELECTRI C 2 o MEMLA_DQ BYTE4 MEM 40S MEM A DATA 4 MEM A_DQ<39. . 32> 7216
VEM_CVD2CVD * =3x_DI ELECTRI C A CO—MEM A DQ BYTES MEM 40S MEM A_DATA_5 MEM A DQ<47. . 40> e
— — — O MEM A DQ BYTEG MVEM 40S MVEM A_DATA 6 MEM A DQ<55. . 48> e
MEM_OVD2CTRL * =3x_DI ELECTRI C ? CO—MEM A DQ BYTE? MEM 40S MEM A_DATA 7 MEM A_DQ<63. . 56> 761
n ~ === CO—MEM A DOSO MEM 70D MEM A DQS 0 NVEM A _DQOS _P<0> 761
VEMLCTRE2CTRY =Sx_DIELECTRI C ? O MEM A DQSO MEM 70D MEM A DQS 0 MEM A DQS N<O> 761
MEM_CLK2CLK * =6x_DI ELECTRI C 2 o MEMLA DT MEM 70D MEM A DS 1 MEM A _DQS_P<1> 76
n = P o MEM A _DCS MEM 70D MEM A DQS_1 NVEM A DOS N<1> 761
NEM 2OTHERVEM =4x_DIELECTRI C : CO—MEM A DGS2 MEM 70D MEM A_DQS_2 MEM A DQS P<2> 761
MEM 2PVR * =2x_DI ELECTRI C 10000 o MEM.A_DGS? MEM 70D MEM A DCS 2 MEM A _DQS_N<2> e
n ~ === O MEM A DOS3 MEM 70D MEM A DQS 3 NVEM A _DQOS P<3> 761
VEM_2GND =2x_DI ELECTRI C 10000 = _wenva oo MEM 70D NEM A DOE 3 VEM A DOS N<3> i
MEM_20THER * =6x_DI ELECTRI C 2 o MEM.A DOSA MEM 70D MEM A DCS 4 MEM A _DQS_P<4> 76
O MEMA DG4 MEM 70D MEM A _DQS_4 ﬁm 2 % E<451> -
i o> MEM A DOSS MEM 70D MEM A DCS & <5> e
Menory to Power Spacing - - = _tem A noss NEM 700 MEM A_[XS & VEM A _DOS_N<5> -
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET O MEM A DXS6 MEM 70D MEM A DQS 6 MEM A DQS P<6> 721 61
— — LA MEM 70D MEM A DQS_6 MEM A _DOS_N<6> 72161
MVEM_PWR MEM * * NEM72PVTRA MEM 70D MEM_TERM NEM_73»D DDMWM7A7W7 VEM 70D NEM A DR 7 MVEM A DOS P<7> i
MEM_PVR * * DEFAULT MEM_40S VEM_TERM MEM 50S O MEMA_DQS7 MEM 70D MEM A _DQS_7 MEM A _DOS_N<7> -
H MEM B_CI KO MEM 70D MEM C1 K MVEM B_CLK P<0> 7 22 24
Menor y to G\D SpaCl ng _ g MEM B_ClL KO MEM 70D MEM O K VEM B_CLK_N<O> 722 24
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET O MEMB OKI MEM 70D MEM QL K MEM B _CLK P<1> 7 23 24
G\D MEM_* * MEM 2GND o MEMEB QK MEM 70D MEM Q1L K MEM B _CLK N<1> 7 23 2
— — O MEM B CIRI MEM 40S MEM CTRI MEM B_CS_L<1..0> 722 23 24
) A oMM E CIR MEM 40S MEM CTRI NMVEM B_ODT<0> 7 22 23 24 61
Menory Bus Spaci ng Group Assignnments > MEM B _CKEQ MEM 40S MEM D MEM B CKE<1..0> i
— —— O MEM B CKE] MEM 40S MEM CVD MEM B_CKE<3. . 2> 7 23 24
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET > _MEM E_ovo VEM 40S NEM_ VD VEM B _CAA<9. . 0> B
MEM A_DQS_0 MEM A _DATA O * MEM_DQS2OWKDATA MEM A_DQS_0 * * MEM 20THER O MEM B CVDI MEM 40S MEM CMVD MEM B _CAB<9. . 0> 7 23 24 61
N == N N == O MEM B DQ BYTEQ MEM 40S MEM B_DATA_0 NVEM B_DQ<7. . 0> 761
MEM A DQS 1 MEM A DATA 1 VEM DOSZOMDATA MEM A DQS 1 MEM 20THER O MEM B_DQ BYTEI MEM 40S MEM B_DATA_1 MEM B _DQ<15. . 8> e
MVEM A_DGS_2 MEM_A_DATA_2 * VEM DOSZOWDATA MVEM A_DGS_2 * * MEM 20THER o MEMLB_DQ BYTE2 MEM 40S MEM B DATA 2 MEM B_DQ<23. . 16> 761 -
MEM A _DQS_3 MEM A_DATA_3 * VEM_ DQS2OMDATA MEM A DGS_3 * x VEM 20THER O MEM B_DQ BYTE3 MVEM 40S MVEM B_DATA 3 MEM B _DQ<31. . 24> e
i = = ~ A i — i O MEM B DQ BYTE4 MEM 40S MEM B_DATA_4 NMVEM B_DQ<39. . 32> 723 61
MEM A_DQS_4 MEM_A_DATA_4 * MVEM_DQS2OMDATA MEM A_DQS_4 * * MEM_20THER [CO—MEM B DQ BYTES MEM 40S MEM B DATA 5 VEM B DQ<47. . 40> 7 61
MEM A DQS_5 MEM A_DATA 5 * VEM DOSZOWDATA MEM A DQS_5 * B VEM 20THER O MEM B_DQ BYTES MVEM 40S MVEM B_DATA 6 MEM B_DQ<55. . 48> e
i = = ~ A i — i O MEM B DQ BYTEZ MEM 40S MEM B_DATA_7 NMVEM B_DQ<63. . 56> 761
MEM A _DQS_6 MEM A _DATA 6 * VEM_DQS2OWRDATA MEM A _DQS_6 * * MEM 20THER O MEM B DOSO MEM 70D MEM B DQS 0 NVEM B_DQS P<0> 761
MEM A_DGS_7 MEM A_DATA_7 * VEM DQS20MDATA MEM A_DQS_7 * * MEM 20THER O MEMBDOR0 MEM 20D MEMLBDGS O MEM B DO DOz e
i = = ~ A il — i O MEM B_DQSI MEM 70D MEM B DQS_1 NVEM B_DQOS P<1> 761
MEM B_DQS_0 MEM_B_DATA_0 * MEM_DQS2OMNDATA MEM B_DQS_0 * * MEM_20THER O MEM B DXS1 MEM 70D MEM B_DQS_1 MEM B_DOS N<1> -
MEM B_DGS_1 MEM B_DATA_1 * VEM DQS20MDATA MEM B_DGS_1 * * MEM 20THER O MEMB D2 MEM 70D MEMLBDQR 2 MEM B DXE Pedz e
i = = - aallaing il ot b O MEM B DOS2 MEM 70D MEM B DQS 2 VEM B_DQS_N<2> 761
MEM B_DQS_2 MEM B_DATA 2 * VEM_DQS2OWRDATA MEM B_DQS_2 * * MEM 20THER O MEM B DOS3 MEM 70D MEM B DQS 3 NVEM B_DQS P<3> 761
MEM B_DGS_3 MEM B_DATA 3 * VEM DQS2OMOATA MEM B_DGS_3 * * MEM 20THER O MEMB DS MEM 70D MEMLBDQR_3 MEM B DO s 7
ietilind = = - aallaing ftietidind ot b O MEM B DOsa MEM 70D MEM B DQS 4 VEM B_DQS_P<4> 761
MEM B_DQS_4 MEM B_DATA_4 * MEM_DQS2OMNDATA MEM B_DQS_4 * * MEM_20THER O MEM B DOsa MEM 70D MEM B DQS_4 MEM B_DQS _N<4> -
MEM B_DGS_5 MEM B_DATA 5 * VEM DQS2OMOATA MEM B_DGS_5 * * MEM 20THER O MEMBDOSS MEM 70D MEMLBDGR S MEM B DO Pebe 7
A B_DQS_ AB_ - L PATA__ 1B DS TR oMM B DQSE MVEM 70D MEM B _DQS 5 MEM B_DQS_N<5> 761
MEM B_DQS_6 MEM B_DATA 6 * VEM_DQS2OWRDATA MEM B_DQS_6 * * MEM 20THER O MEM B DXS6 MEM 70D MEM B DQS 6 NVEM B_DQOS P<6> 723 61
MEM B_DGS_7 MEM B_DATA_7 * VEM DQS2OMDATA MEM B_DQS_7 * * MEM 20THER L MEM 70D MEMLBDQR_G MEM B DO D=6 T
ftietilind = = - ftietilind ot — oMM B DQS7 MEM 70D MEM B DQS_7 NVEM B_DQOS P<7> 761
— MEM_A_DATA_O * * MEM _20THER O MEM B DOS7 MEM 70D MEM B DQS 7 MEM B _DQS N<7> -
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULF SET» VEM_ A_DATA 1 R R lvEMionHIE'é =
MEM *_DATA_* =SAVE * NEM DATAZSELF i ==
— - MEM A _DATA 2 * * MEM 20THER NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET
MEM A_DATA_3 * * MEM 20THER MEM_A_DATA_0 MEM * _DATA_* * Vo [ — MEM PVR PP1V2_S3 17 1920 2122 23 40
A = A Co NEM ZOTrER R = MEM PVR PPOV6_S3_MEM VREFCA A l 10 20 2
MEM A _DATA 4 * * MEM 20THER MEM A DATA 1 MEM *_DATA_* * MEM_20THERVEM [ MEM PR PPOV6_S3_MEM VREFDQ A 18 19 20 21
" N = " N N === = MEM PR PPOV6_S3_NMEM VREFCA B 18 10 22 23
MEM A_DATA 5 MEM_20THER MEM A_DATA 2 MVEM * _DATA MEM_ 2GTHERVEM = NEM PUR PPOV6_S3_MVEM VREFDO B v
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET MEM A _DATA 6 * * MEM 20THER MEM A _DATA 3 MEM * _DATA * * NEM_20THERVEM
MVEM * _DATA_* NVEM_* * NEM DATAZOTHERNEM MEM A_DATA_7 * * MEM_20THER MEM A_DATA 4 MVEM * _DATA_* * MEM_ 2GTHERVEM
== MEM B_DATA 0 * * MEM 20THER MEM A _DATA 5 MEM *_DATA * * NEM 2OTHERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — — — .,‘ — — - - — B
VEM VD VEM VD N VML CvDZOD MEM B_DATA_1 wEMfZOTl—fEfe _ MEM_ A_DATA 6 MVEM_* _DATA e zonemEn
VEM VD VEM CTRL N JRp— MEM B_DATA 2 wEMfZOTl—fEfe _ MEM A_DATA_7 MVEM_* _DATA e zonemEn
VEM CTRL VEM CTRL N P MEM B_DATA 3 * * IVEM720TﬂEI? _ MEM_B_DATA O MVEM * _DATA_* * e zonemEn
MEM B_DATA 4 * * MEM 20THER MEM B_DATA_1 MEM *_DATA_* * VEM_20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI NCLRULé Er MEM B_DATA 5 * * MEM 20T HER o MEM B_DATA 2 MEM * _DATA * * wEMizcrrERr;»l;’n;l o SIS DATE:O&’ Q20
MEM_CLK MEM_CLK * MEM CLK2CLK VEM B_DATA_6 * * MEM 20THER VEM B_DATA_3 MEM *_DATA_* * VEM 20THERVEM Menory Constraints
N MEM B_DATA_7 * * MEM 20THER MVEM B_DATA_4 MEM *_DATA_* * VEM 20THERVEM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULbEiSIfr» NEM. VD N N NEM 2OTHER NEM B DATA 5 NEM *_DATA + N e soremen @@ Appl e | nc.
MEM_* MEM_* * MEM_20THERVEM e S
MEM_CTRL * * IVEM720TﬂEI? _ MEM B_DATA 6 MVEM * _DATA_* * e zonEmEn NOTI CE OF PROPRI ETARY PROPERTY:
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Di spl ayPort Si gnal

NOTE: Di spl ayPort

Constraints

Physi cal / Spaci ng Constraints provided by Chipset or GPU page.

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
TBT_SPI _45S * =45_0OHM _SE =45_0HM _SE =45_0HM _SE =45_0HM _SE =STANDARD =STANDARD .
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
TBT_SPI * =2x_DI ELECTRI C ?

Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:’{
TBTDP_80D * =80_OCHM DI FF =80_OCHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FE
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr »
TBTDP_TX TBTDP_TX * TBTDD_TXZ;DV(‘ o TBTDP_TX2TX TOP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX TBTDP_RX * TBTDP_sziR); i TBTDP_RX2RX TOP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_TX TBTDP_RX * TBTW_TXZ;R)’(‘ i TBTDP_TX2RX TOP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_RX TBTDP_TX * TBTW_TXZ;R)’(‘ o TBTDP_20THERHS TOP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_TX *_TX * TBTW_ZOTHE’R;IS. » TBTDP_20THER TGP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX *_TX * TBTDD_ZGFHé% o
TBTDP_TX *_RX * TBTW_ZJHE@S" » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
TBTDP_RX *_RX * TBTDP_onHéRHs" » TBTDP_TX2TX M =4x_DI ELECTRI C ?
TBTDP_TX * * TBT[P_2OT}-’E’R‘ - TBTDP_RX2RX * =4x_DI ELECTRI C ?
TBTDP_RX * * TBT[P_2OT}-’E’R‘ o TBTDP_TX2RX * =6x_DI ELECTRI C ?

TBTDP_20THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

Thunder bol t / DP Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—ELamn IBIDP_80D IBIDP T TBT A R2D C P<1..0>
[— - -] IBIDP_80D IBIDP T TBT A RRD C N<1..0>

[ — TEIDP_80D TEIDP T TBT A R2D P<1..0>

[ — IBIDP 80D TBIDP T TIBT A R2D N<1..0>
CO—e1era Ml DP_80D DP_T. DP_TBTPA M._C P<1>
CO—eteraMl DP_80D DP_T. DP_TBTPA M. C N<1>
O =1eeam DP_80D Dp_T. DP _TBTPA M. C P<3>
[— R Y] DP_80D Dp_T. DP _TBTPA M. C N<3>

[ — DP_g80D P T DP TBTPA M. P<3..1:2>
[ — DP_80D DP_T. DP_TBTPA M. N<3..1:2>
[ — DP_g80D P T DP A LSX M. P<1>

[ — DP_g80D P T DP A LSX M. N<1>

[ — TBIDP 80D TBIDP_RX TBT A D2R C P<1..0>

[ — IBIDP 80D TBIDP_RX TBT A D2R C N<1..0>
[— - . TEIDP_80D TEIDP BX TBT A D2R P<1>
CO—Eram TBIDP 80D TBIDP_RX TBT A D2R N<1>
CO—Eramm TBIDP 80D TBIDP_RX TBT_A _D2R P<0>

[— - .1 IBIDP_80D IBIDP RX TBT A D2R N<O>
CO—eraaxa DP_80D DP_AUX DP_TBTPA AUXCH C P
[— - S DP_80D DP_AUX DP_TBTPA AUXCH C N

[ — DP_80D DP_AUX DP_TBTPA AUXCH P

[ — DP_80D DP_AUX DP_TBTPA AUXCH N

[ — DP_80D DP_AUX DP_A AUXCH DDC P
[— DP_80D DP_AUX DP_A AUXCH DDC N

[ — TBIDP 80D TBIDP_RX TBT A D2R1_AUXDDC P

[ — TBIDP 80D TBIDP_RX TBT A D2R1_AUXDDC N
O —erawn IBIDP_80D IBIDP T TBT B R2D C P<1..0>
[— . W= IBIDP_80D IBIDP T TBT B R2D C N<1..0>

[ — TEIDP_80D TEIDP T TBT B R2D P<1..0>

[ —3 TEIDP_80D TEIDP T TBT B R2D N<1..0>
CO—=-1BeE M DP_80D DP_T. NC DP TBTPB M. _CP<3..1:2>
[ - Y DP_80D Dp_T. NC DP TBTPB M. CN<3. .1:2>
[ — DP_80D P T DP TBTPB M. P<3..1:2>
[ — DP_80D DP_T. DP_TBTPB M._N<3..1:2>
[ — DP_80D P T DP B LSX M. P<1>

[ — DP_80D P T DP B LSX M. N<1>

[ — TBIDP 80D TBIDP_RX TBT B D2R C P<1..0>

[ — TEIDP_80D TEIDP BX TBT B D2R C N<1..0>
CO—=rame TBIDP 80D TBIDP_RX TBT B D2R P<1..0>
CO—erame IBIDP_80D IBIDP RX TBT B D2R N<1..0>
[ S - - WG DP_80D DP_AUX NC DP TBTPB AUXCH CP
[ - W DP_80D DP_AUX NC DP TBTPB AUXCH CN
[ — DP_80D DP_AUX DP_TBTPB AUXCH P

[ — DP_80D DP_AUX DP_TBTPB_AUXCH N

[ — DP_80D DP_AUX DP B AUXCH DDC P

[ — DP_80D DP_AUX DP B AUXCH DDC N

[ — IBIDP 80D TBIDP_RX TBT B D2R1_AUXDDC P

[ — TBIDP 80D TBIDP_RX TBT B D2R1_AUXDDC N
Thunderbolt |1 C Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ — DP_80D Dp_T. DP TBTSRC M. C P<3..0>
[ — DP_80D Dp_T. DP TBTSRC M. C N<3..0>
[— DP_80D DP_AUX DP_TBTSRC AUXCH C P

[ — DP_80D DP_AUX DP _TBTSRC AUXCH C N
CO—arseax IBT_SPI_4 IBT_SPL TBT SPI_CLK
CO—1arse sl IBT_SPI_4 IBT_SPL TBT SPI_MOSI
[CO—IBLsel_Ms0 IBT_SPI_4 IBT_SPL TBT SPI_M SO
CO—Iarsecs IBT_SPI_4 IBT_SPL TBT SPI_CS L

25 62

25 62

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in

SYNC DATE:O&/ 07/ 2012

SYNC_MASTER=CHI NVAY J41

Thunder bolt Constraints

@ Appl e I nc.
®

i zry A

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

|

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

CH_NUM>

115 OF 120

2




Camer a Net

Properties

M Pl Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘ GAP
M PI_85D . =85_OM O FF =85_CHV_DI FF. =85_CHV_DI FF. =85_CHM.DI FF. =85_CHM DI FF =85_CHM DI FF o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—{T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—{T ’
M PI_20THER . =4X_DI ELECTRI C ? M PI_20THER TP, BOTTOM =6X_DI ELECTRI C ?
MPI_20LK . =6X_DI ELECTRI C ? MPI_20LK TP, BOTTOM =8X_DI ELECTRI C ?
M PI CLK_20THER . =7X_DI ELECTRI C ? M PI CLK_20THER TP, BOTTOM =10X_Di ELECTRI C ?

SPACI NG_RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE
M PI_DATA * * MPI_20THER
M Pl _DATA CLK_M PI - MPI_20LK
CLK_M PI - - M PICLK_20THER

Menory Bus Constraints

NGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LE
S2_MEM 458 N =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD ~STANDARD
S2_MEM 85D * =85_oHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_0HM DI o
Spaci ng Rul e Sets
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
S2_DATA2SELF * =2x_DI ELECTRI C ? o S2_DATA2SELF TOP, BOTTOM =4x_DI ELECTRI C ? )
S2_DQS20WNDATA * =2x_DI ELECTRI C ? o S2_DQS20OWNDATA TOP, BOTTOM =4x_DI ELECTRI C ? )
S2_CVD2CVD * =2x_DI ELECTRI C > S2_CMD2CVD ToP, BOTTOM =4x_DI ELECTRI C 2
S2_CMVD2CTRL * =2x_DI ELECTRI C ? o S2_CMVD2CTRL TOP, BOTTOM =4x_DI ELECTRI C ? )
S2_CTRL2CTRL * =2x_DI ELECTRI C ? o S2_CTRL2CTRL TOP, BOTTOM =4x_DI ELECTRI C ? ‘
S2_20THERVEM * =4x_DI ELECTRI C ? o S2_20THERVEM TOP, BOTTOM =6x_DI ELECTRI C ? ‘
S2MEM_2PVR * =2x_DI ELECTRI C ? o S2MEM_2PVWR TOP, BOTTOM =4x_DI ELECTRI C ? ‘
S2MEM_2GND * =2x_DI ELECTRI C ? o S2MEM_2GND TOP, BOTTOM =4x_DI ELECTRI C ? ‘
S2MEM_20THER * =6x_DI ELECTRI C ? o S2MEM_20THER TOP, BOTTOM =10x_DI ELECTRI C ? ‘
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRUL»E SET. NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI l\GﬁRUL’E SET
S2_MEM _DATA* * * szNEMfon»—}ER o S2_MEM DQs1 S2_MEM _DATAL * -
S2_MEM_DQs* * * szNEMfonQEE o S2_MEM _DQS0 S2_MEM_DATAO * 527D®20./‘N[;A%A“ »
S2_MEM_CMVD * * szNEMfonQEE :
S2_MEM CTRL * * szNEMfonQEE :
S2_MEM _CLK * * szNEMfonQEE o
S2_MEM DATA* =! * S2_DATAZSELF .
= oMo = v on - p— Menory to Power Spacing _
S2_NEM OVD S2_NEM CTRL R = oo NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
S2_MEM CTRL S2_MEM CTRL * s2_cTRL2CTRL. S2_MEMLPVR S2_MEML . SZMEM 2PVR
S2_MEM_* S2_MEM_* * S2_20THERVEM S2_MEMLPVR . . DEFALLL

Mermory to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_MEM *

S2MEM 2GND

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[— MEM QLK MEM 85D MEM QLK MEM CAM CLK P
f— NEM QLK MEM 85D MEM QLK MEM CAM CLK N
[— NEM CNTL NEM 4 NEM CTRI MEM CAM CKE

(e NEM_CNTL NEM 4 NEM CTRI MEM CAM CS L

(e NEM 4 NEM CTRI MEM CAM QDT

(e MEM QD NEM 4 NEM CTRI MEM CAM CAS L
(e MEM QD NEM 4 NEM CTRI MEM CAM RAS L
[— MEM QD NEM 4 MEM QD MEM CAM VE L

[—S MEM CVD NEM 4 MEM CVD NVEM _CAM BA<0>
[— NEM CND NEM 4! NEM CND NVEM CAM BA<1>
f— NEM VD NEM 4 NEM VD MEM CAM BA<2>
[ MEM DQSO MEM 85D MEM DQSO MEM CAM DQS P<0>
[— MEM DQSO MEM 85D MEM DQSO MEM CAM DQS N<O0>
[ NEM DOR1 NEM 85D NEM DOE1 MEM CAM DQS P<1>
0> MEM DQS1 MEM 85D MEM DQS1 MEM CAM DQS N<1>
= MEM DATA_Q NEM 4 MEM DATAQ NVEM _CAM DVKO>
0> NEM DATA 1 NEM 4 NEM DATAL MEM CAM DMk1>
> NEM. NEM 4 NEM CND MEM CAM A<14..0>
[— MEM DATA 0 NEM 4 MEM DATAQ MEM CAM DQX7. . 0>
[— MEM DATA 1 NEM 4 MEM DATAL MEM CAM DO<15. . 8>
[ED—MEL_DatA M Pl _85D M Pl_DAT, M PI_DATA P
[CD—MeL_DatA M Pl _85D M Pl_DAT, M PI_DATA N

= MPI_85D M Pl _DAT, M Pl _DATA_CONN P
> M Pl _85D M Pl _DAT, M PI_DATA CONN N
ED—Meax M Pl _85D QK MPI MPI_CLK P
Co—Meax M Pl _85D QK MPI MPlI_CLK N

[y MPI_85D QK MPL M Pl _CLK CONN P
[ S MPL_85D QK MEPL MPI_CLK CONN N
[ MEM PUR PP1V35_CAM

= NEM PUR PPOV675 CAM VREF
[ S NEM PVR PPOV675 MEM CAM VREFCA
= NEM PVR PPOV675_MEM CAM VREFDQ
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PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R . =STANDARD =STANDARD =STANDARD =STANDARD 0.1 M 0.1 M1
2TOL_DI FFPAI R * =STANDARD 0.2 MW 0.1 M =STANDARD 0.1 M 0.1 M

SMC SMBus Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—sms swo ssa NE_45S_R 50 A SMBUS SMC 0 SO _SCL
[CO—simus sic o so soa MB_45S_R_50 A SMBUS SMC 0 SO _SDA
[O—sms soi s so MB_45S_R_50 A SMBUS SMC 1 SO _SCL
[CO—sieus e 1 so soa MB_45S_R_50 rE SMBUS SMC 1 SO_SDA
[O—swms s sa MB_45S_R_50 A SMBUS SMC 2 S3 SCL
s soa MB_45S_R_50 A SMBUS SMC 2 S3 SDA
[O—swms scasa MB_45S_R_50 A SMBUS SMC 3_SCL
[O—smus sic s soa MB_45S_R_50 A SMBUS SMC 3 SDA
[O—sms sns @ sa NE_45S_R 50 A SMBUS SMC 5 G3 SCL
Co—simus sic s ca soa MB_45S_R_50 A SMBUS SMC 5 G3 SDA
SMBus Charger Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—sewse neeeae CHGR CS| P
CO—sewse neeeaie Tol_DiEFPAIR CHGR CSI_N
D IOl D EEPAIR CHGR CSI R P
[ Tol_DiEEPAIR CHGR CSI_R N
[CO—sewse neeeae IOl D EEPAIR CHGR CSO P
Co—sewse neeeae IOl D EEPAIR CHGR CSO N
[ — TQI_DI EEPAIR CHGR CSO R P
[ — TQI_DI EEPAIR CHGR CSO R N

34 35 38 42

34 35 38 42

35 38 46 48

35 38 46 48

a1 a8

a1 a8
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J11/J313 Specific Net Properties
PHYSI CAL_RULE_SET LAYER AGFONRTE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP FFPAI R NECK GAP NET-TYPE
_ ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SENSE_1TOL_45S * =1T01L_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
et 11cn powm 200 - e ENSE_DI FEPAI R THERM 1TQ1_4! THERM INLET THVSNS D1 _P a2
- 1701 . 1701 DI FFPAIR 0. 200 0. 100 =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAI R
- - - RR— ENSE_DI FEPAI R THERM 1TQ1_4! THERM INLET THVENS D1 N a2
THERM 1TOL_45S * =1T0L_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
SPKR_DI FFPAI R * =1T01L_DI FFPAIR 0.300 MM 0.100 MV =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAI "
[CD—SENSEDIEERAIR THERM 1TQ1_4 THERM TBTTHVENS D2 R a2z
TBTTHVMENS D2 R N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET | eI S -
T - = - - SRR SR [O—saseneeeae TeERM 1T 4 TeERM TBTTHVENS D2 P
SENSE * =2: 1_SPACI NG ? cPU_covP ao * GND_P2MV [ —SENSEDIEERAIR THERM 1TQ1_4 THERM TBTTHVENS D2 N
s 1 sra e R P - e [ ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBT M.BBOT THVENS P a2
* b - U_WC El * GND_P2MM
_ [ ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBT M.BBOT THVBNS N a2
AUDI O - =2: 1_SPACI NG 2 [ — ENSE_DI EEPAI R THERM 1TQL_4! THERM M.BBOT THVENS D3 P
E— [ ENSE_DI EEPAI R THERM 1TQ1_4 THERM M_BBOT_THVSNS D3 N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
TBDTH D2 P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VIEI GHT an ak_PaE . aND_P2vu | S S S WS -
i [O—seseneeea ENSE_17C1_at ENsE TBDTHVENS D2 N -
ao * =STANDARD ? ao PClE * G\D_P2MM
—— ENSE_DI EEPAI R ENSE_1TO1_4! ENSE CPUTHVBNS D2 P a2z
G\D SATA* * GND_P2MM D
— ENSE_DI EEPAI R ENSE_1TO1_4! ENSE CPUTHMSNS D2 N a2z
o G\D use* * GND_P2MM
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT -
> | - = ENSE_DI EEPAI R ENSE_1TQ1_P2wv ENSE CPUVCCI OS0_CS N
— @ Lvost . aND_P2mu ¢
GND_P2MM * 0.20 MM 10000 — CO—SeMsEnEERAIR ENSE_1TO1_P2WM ENSE CPUVCCI OS0_CS P
PVR_P2MM . 0.20 W 1000'0 . SB_POVER CLK_PCI E * PWR_P2MV
| = ENSE_DI EEPAI R ENSE_1TQ1_P2Mv ENSE CPUVR | SNS1 P 40 50
SB_POVER SATA* * PWR_P2MV D
— [O—sese nerean ENse 11O e ease CPUVR | SNS1 N 10 50
SB_POER SATA* * PVR_P2MM [CO—SENsEDIEERAIR ENSE_1TQ1_4 ENSE CPUVR | SNS2_P 40 50
[ ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE CPUVR | SNS2 N 40 50
[— ENSE_1TQ1_P2Mv ENSE CPUVR I SNS1 P R 40 41
! ENSE_1TQ1_PoMv ENSE CPUVR I SNS1 N R 20 a1
[ ENSE_1TQ1_4! ENSE . CPUWR ISUM R P 40
= ENSE_1TC1_a4! ENSE CPUVR | SUM R N 20
O —sesenrpar ENSE_1TQ1_PoMv ENSE | SNS CPUDDR P a0
[ — ENSE_DI FEPAI R ENSE_1TQ1_P2WM. ENSE . | SNS _CPUDDR N 40
O —sese nieepalr ENSE 1TQ1_4 ENSE I SNS P3V3S5 N 0
[CO—SENsEDIEERAIR ENSE_1TO1_4! ENSE | SNS_P3V3S5_P a0
[CD—SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS 3V3 SO P
[ SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS 3V3 SO N
[ ENSE_DI EFPAI R ENSE_1TQ1_4: ENSE | SNS CAMERA P 39
[ ENSE_DI EFPAI R ENSE_1TQ1_4: ENSE | SNS CAMERA N 39
O —sensEnieepAlR ENSE_1TO1_4! ENSE I SNS P3V3 SO N 39
[CO—SENSEDLEERAIR ENSE_1TO1_4! ENSE I SNS P3V3 SO P 39
(- ENSE_DI EEPAI R ENSE_1TQ1_P2Mv ENSE I SNS 1V05 S0 P 40 53
[ ENSE_DI EFPAI R ENSE_1TQ1_P2Mv ENSE I SNS 1V05 SO N 40 53
[ — ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE | SNS BMON GAIN P
[ ENSE_DI EEPAIR ENSE_1TQ1_4! ENSE . I SNS BMON _GAI N N
[CD—SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS HS COVPUTI NG N 39 41
[ ENSE_DI EFPAI R ENSE_1TQ1_4: ENSE | SNS HS COVPUTI NG P 39 41
[O—saseneeeae ENSE_17C1_at ENsE | SNS HS OTHER N 2
[O—sause neeeas ENSE_17C1_at ENsE | SNS HS OTHER P 2
[CD—SENSEDIEERAIR ENSE_1TO1_4! ENSE ISNS 1V2 S3 N 39 51
[— ENSE_DI EEPALR ENSE_1TQ1_4: ENSE I SNS 1V2_S3_P 39 51
[O—semse neeeae ENSE_1TC1_a EnsE I SNS Al RPORT N 2
[O—sesse neeeae ENSE_1TCI_a EnsE | SNS Al RPORT P 2
[ —SEMsEDIEERAIR ENSE_1TO1_4! ENSE I SNS SSD N 39
[ ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE I SNS SSD P 39
O —sesenrpar ENSE_1TC1_a EnsE I SNS LCDBKLT N 2
[ — ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . I SNS LCDBKLT P 39
(- ENSE_DI EEPAIR ENSE_1TQ1_4! ENSE . | SNS_PANEL_N a1
[O—semse neeeae ENSE_1TCI_4 ENSE | SNS PANEL P "
D neeens ENSE_1T1_s ense ISNS HS GAIN N e
0 ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE ISNS HS GAIN P a1 42
[O—ApDrFr 1Tl DIEEPAIR Do SPKRAMP_| NR P 45 59 63
[ -G =S 1TOl_DIFEPAIR Ws'e SPKRAMP_| NR N 45 59 63
[ — 1TQI_DIEEPAIR ool MAX98300 R P a5
[ 1TQI_DIEEPAIR Worel MAX98300 R N a5
o—r T, PKR_DI FEPALR. WsNe) SPKRAMP_ROUT P 45 62
o—r aut, PKR_DI FEPAL R WsNe) SPKRAMP_ROUT N 45 62
[ B_PONER PP3V3 S5 8 11 13 15 16 17 18 28 29 40 52
D B_POMR PP3V3 SO 8918%18%13 15 17 10 26 30 34 36
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Change Li st:

<rdar:// conmponent/508389> J41 HW EE Schematic | Proto O
<rdar://conponent/512995> J41 HW EE Schenatic | Pre Proto 1
<rdar:// conponent/508412> J41 HW EE Schenatic | Proto 1
<rdar://conponent/508413> J41 HW EE Schenatic | EVT
<rdar://conponent/508414> J41 HW EE Schenatic | DVT

Ki snet :
af p: // ki snet . appl e. com Ki srret - Proj ect s/ J41-J343

Useful Wki Links:
Schenmati c Conventions - https://hnts. ecs. appl e. conf wi ki /i ndex. php/ User: Werry/ SchConventi ons
Schenmatic Design Wki - https://hnts. ecs. appl e. conf wi ki /i ndex. php/ Schenati c_Desi gn

Mobi | eMac HW Radar :

<rdar://conponent/497591> Mobi |l eMac HW| Task

<rdar:// conponent/ 497587> Mbbi |l eMac HW | Schenmatic
<rdar://conponent/ 497585> Mobi |l eMac HW | New Bugs
<rdar://conponent/ 497588> Nbbi |l eMac HW | Layout
<rdar://conponent/ 497590> Mobil eMac HW/| I nvestigation
<rdar:// conponent/ 497589> Mbbil eMac HW| Architecture
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