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1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%

2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.

3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.

Schematic / PCB #'s
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BOM Variants

Bar Code Labels / EEEE #'s
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
825-7670 1 [ ——— (EEBE_DYRK] CRITICAL
825-7670 1 LB, P/ LABEL, PCB, 20 X 6 My [EEEE_DYRL] CRITICAL
825-7670 1 1oL,/ TABEL, CB, 200 X 6 (EEEE_DYRM] CRITICAL
825-7670 1 LbL, P/ LaABEL, PCB, 20 X 6 [EERE_DYRN] CRITICAL BREE:DYRN
525-7670 1 LB, P/ TABEL,CB, 200 X 6 W [EEEE_DYRP] CRITICAL EBEE:DYRP
825-7670 1 P — [EEBE_DYRQ] CRITICAL
825-7670 1 LBL,P/N TABEL,PCB, 284 X 6 M (EEEE_FOTC] CRITICAL BEEE:FOTC
825-7670 1 R — (EEEE_FOTD] crrTICAL EEEE:FOTD
825-7670 1 LB, P/ LABEL, PCB, 20 X 6 M4 (EEEE_F25N] CRITICAL BEEE:F25N
825-7670 1 Lo,/ TABEL, CB, 200 X 6 [EEEE_F25P] CRITICAL EEEE:F25P
825-7670 1 LbL, P/ LaABEL, PCB, 20 X 6 (EEEE_F25Q] CRITICAL EEEE:F25Q
825-7670 1 LB, P/ TABEL, PCB, 20 X 6 W [EEEE_F25R] CRITICAL BEEE:F25R
825-7670 1 P — (EEBE_F25T] CRITICAL EBEE:F25T
525-7670 1 LbL, P/ LABEL, PCB, 20 X 6 M [EEEE_F25V] CRITICAL BEEE:F25V
825-7670 1 R — (EEEE_F25W] crrTICAL EEEE:F25W
825-7670 1 LbL P/ LABEL, PCB, 20 X 6 M4 (EEEE_F25Y] CRITICAL
825-7670 1 Lo, P/ TABEL, PCB, 200 X 6 [EEEE_F270] CRITICAL EREE:F270
825-7670 1 LB,/ TABEL,CB, 200 X 6 (EEBE_F27R] crITICAL EEEE:F27R
825-7670 1 LbL, P/ LABEL, PCB, 20 X 6 M (EEEE_F27T] CRITICAL
825-7670 1 LBL, P/ TABEL,PCB, 20 X 6 [EEEE_F27V] crITICAL
825-7670 1 LB, P/ LABEL, PCB, 200 X 6 (EEEE_F27W) CRITICAL
825-7670 1 LBL, P/ TABEL,PCB, 284 X © M (EEEE_F27Y] CRITICAL

BOM NUMBER BOM NAME BOM OPTIONS
Sub BOM
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
0553939 T DEvEL CrrTIoa, EvEL_pon
07-9090 | cners Crrrroan 313_coers

Isyuc MASTE

30 _MLB
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J13 BOM GROUPS

BOM GROUP BOM OPTIONS
713 _mrsc NN 1110, 108 INONKEN, B, WS 55, PRSVS_DCINSHO, TPAD_FCHENO, SKIE_SVY3: NAUDIBLE, BTEVR 64, ERTHY P15V, LYDDRD_I:YES, AXC_ACOUSTIC 0

Module Parts

YNIX 4GB RAMCPGO L, RAHCEG 1L, RAHCFG2 1, RAMCFG3 L., DRAM_TYPE:HYNIX 4GB
YNIX_8GB RANCFGO 1L, RAHCEG1 L, RAHCEG 1, RAHCFG3 L, ORAM_TYPE:HYNIX_8GB
DDR3 : SAMSUNG_4GB scn
DDR3 : SAMSUNG_8GB naner: R : san
DDR3:ELPIDA_8GB —
DDR3:ELPIDA 4GB RAHCFGO 11, RANCG £, RANCFG2 %, RANCEG3 1, DRAM_TYPE:ELPIOA 4GB
Programmable Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
a2ss0ses f S ——— uaeso crarica J—
as153475 } [ ——— vasso crrricar
Alternate Parts
PART NUMBER | ALTERNATE FOR | BOM OPTION | REF DES | comENTS:
BRRT NomBER
U e | |
- reet a1t <o 508 cap enon , X

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33754197 1 P — 1000 crITICAL cput1.scHz
33754299 1 P —— 1000 CcrITICAL CPU:1.7GHZ
33754298 1 JE e — 1000 crTICAL CPu:1.8GHZ
33754296 1 £v,0052,08,10,2.0,174,242,1.1, an v V1000 CRITICAL cpu:2.0cHz
33754198 1 FE T —— 1000 cRITICAL CPU:1.5GHZTDR
33754236 1 JE e — 1000 CRITICAL CPU:1.7GHZTDR
33754165 1 e —— 1800 cRITICAL roH_ES1
33754180 1 B 1800 crITICAL ren_Es2
33754235 1 1c,PCH, PPT-HB, PP, P-05,CO 1800 CRITICAL cH_co
33754275 1 Tc, peu, BPT-UB,0577,C1,08 1800 CRITICAL pch_c1
33852047 1 P ——— 3600 CcRITICAL o
33350622 4 L —— u2900,02910,02920, 02930 crrrIcaL DRAN_TYPE:BYNIX 4GB
33350622 4 1c, SO, 2601, 56W08,DDRI-1600, 787 PRGA 13000,03010,U3020,03030 crrTICAL DRAN_TYPE:HYNIX 4GB
33350622 4 JE e —— 13100,u3110,03120, 03130 [ DRa_TYPE:BYNIX 4GB
33350622 4 e, SORAN, 2GR, 256HKR, DDRA-1600, 78 PRGN 13200,03210,03220,03230 crrrICAL DRAN_TYPE:HYNIX_4GB
33350625 4 L — 42900,02910, 02920, 02930 crrricar [ E—
33350625 4 e, o, dabze, 5120, 0ERI-1600, 52 FrGA 13000,03010,U3020,03030 crrrIcAL DRAN_TYPE:HYNIX_8GB
33350625 4 F e ——— 43100,03110,03120,03130 criTIcaL DRAN_TYPE:HYNTX_8GB
33350625 4 [ ——— u3200,u3210, 3220, U230 crirzcan DRaw_TYPE:BYNIX 8GB
33350623 4 1c, oA, 26017, DDR3-1600, 787 FBG, 0-01E 02900,02910,02920, 02930 crrTICAL DRAN_TYPE: SAMSUNG_4GB
33350623 4 T —— 43000,03010,u3020,03030 crrrican DRAN_TYPE: SAMSUNG_dGR
33350623 4 e, o, 26012, DDR3-1600, 785 FGa, 0-01E 13100,03110,03120,03130 crrrICAL DRAN_TYPE: SAMSUNG_4GB
33350623 4 T —— 03200,03210,03220,03230 crrricar DRAM_TYPE: SANSUNG_4GB
33350642 4 S —— 12900,02910,02920, 02930 crrrIcaL DRAM_TYPE: SAMSUNG_saB
33350642 4 e —— 03000,03010,03020,03030 crrrIcar DRAN_TYPE: SANSUNG_8GB
33350642 4 S —— u3100,u3130,3120, U130 crazzcan DRAN_TYPE: SAMSUNG_saa
33350642 4 T — 13200,03210,03220, 03230 crrrIcaL DRAN_TYPE: SAMSUNG_saB
33350629 4 T — 02900,02910,02920,02930 criTIcAL DRAM_TYPE:ELPIDA_8GB
33350629 4 T —— u3000,u3010,03020, 03030 crizzcan DRAN_TYPE:ELPIDA 8GR
33350629 4 ¢, SoRAM, GBI, DDRIL-1600, REV B, 760 FGRA 13100,03110,03120,03130 crrTICAL DRAN_TYPE:ELPIDA 8GR
33350629 4 e — 13200,03210, 03220, 03230 crrzicar DRAN_TYPE:ELPIDA_SGB
33350628 4 e, oA, 2G0T, BORIL-1600 A5V 0,785 FBCA 12900,02910,02920, 02930 crrrICAL DRAM_TYPE:ELPIDA_4GB
33350628 4 e — 43000,03010, 03020, 03030 crrrIcar DRAM_TYPE:ELPIDA_4GB
33350628 4 P ——— 13100,03110,03120,03130 crrrIcaL DRAM_TYPE:ELPIDA_1GB
33350628 4 e —— 03200,03210,03220,03230 crrrIcAL DRAM_TYPE:ELPIDA_4GB
[ I — w7000 crrzzen |
| see-auis | 1| [ —— cru crirzcan |
PD Module Parts

806-3142 1 can,z29,311/313 f— crizzcan

806-3215 1 o coven, 729, 911/13 TeTCOvER crirican

806-3214 1 P —— merorsIDE 1P cririca

806-3706 1 can, ropson_zpsece.cover, a11/113 TerTORSIDE 28 _COVER crirican

806-3705 1 [ ——— eTTOPSIDE 20 FENCE crrmIcar

806-3216 1 o noe, 211/13 sopcan crirzcan

806-3083 1 — vsecan crrrican

806-2377 1 w9, moe spring opsPRING crrricaL soszurs

SYNC_DATE=07/27/201
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J4501: SATA SSD Connector

Functional Test Points NC EDP Txp<o..3> me  — e EDR TX p<o..3> ,

N o MARE =
ppavs_so ssp prr  (Need 5 TPS) NG EDP THN<O,.3> TP_EDP_TX N<0..3>
; 2R P 3 e MARE_BASE=TRUE s = = ’
A . D[: SATA_SSD D =
J4001: AirPort / BT Connector J5600: Fan Connector e — e e Eob nUKD o EDP AUXK B
psvs v ¢ —eesy 50 pan = sC oml KX L wa nc o Ao 12 Epp AUK N
[t w4 (Need 5 TPs) [ 7 —4 csue SMC 00B1 TX L sae VARE_ BASE-TRUE =
= WIFT_EVENT L smae = FAN_RT_TACH “ =
s o D= PCIE CLK100M SSD P 2w i NC_CPU_THERMDA — ¢ cPu THERMDA
= PCIE_AP R2D N e = FAN_RT_PWM “ D N eeny TuER =
PCIE_AP_R2D P g ECIE_CLK100M_SSD_N resnee NC_CPU_THERMDC TP_CPU_THERMDC
= e (Need to add 1 GND TP) =t PCIE SSD R2D P<1> 20 s VARE- BASE-TRUE _—=
[ PCIE _CLK100M AP N 16 37 69 — c
P —— 75700: IPD Flex C " —¢ PCIE SSD R2D Nel> 50 0 NC_CPU_RSUD<30..45> , — ¢ cPu RSUD<30..45>
=4 < e : ex Connector E SeIE SsD DZR Pols e e = e o
= USB_BT_CONN_P e runc_zzst = NC_CPU_RSVD<8..27> — TP _CPU_RSUD<8..27>
USB_BT CONN N e " PP3V3 TPAD CONN - LOIE 8590 D28 M1 oon e HAKE_BASESTRUI -
= S e = R - = SATA_SSD_R2D N 30 68 NC_PEG_R2D_CP<15..2> B — =PEG R2D C P<15..2> B
= PCIE AP D2R P W = PPSV_TPAD FILT - NS BASE-TROE =
= SATA_SSD_R2D_P. wa
= PCIE AP D2R N o = —PP3V42 G3H TPAD e P NC_PEG R2D CN<15..2> — =PEG R2D C Ne<l5..2> .
=4 PCIE WAKE L . =l USB_TPAD_CONN P o > 1o MAKE_BASE=TRUE o
e SATA_PCIE SEL N NC_PEG D2RP<15..2> — =PEG D2R p<l5..2> )
=G AP RESET CONN L - =G USB_TPAD CONN N w D> WARE BASE-TAUE
AP _CLKREQ O T == SSD_PIV3S0_EN - NC_PEG_D2RN<15 o EG_D2R_N<15..2:
= = e SSD_RESET L - s = E— ’
= PP3V3_S3RS4 BT F o = wo D= ficed to add G OB TP} RS
(Need to add 8 GND TPs) = SMC_ONOFF_L PPN
= MC_LID - J6900: DC-In Connector
SMC_TPAD RST L 42 49 FUNC_TEST
J5715: KB BKLT CONNECTOR = -
— SMC_PME_S4 WAKE L e " =PP18VS_DCIN CONN e (Need & TPs)
B KBDLED FB (Need to add 5 GND TPs) [t PP5V_S3_LIO_CONN 752
D o
= Need to add 5 GND TP
= KPDLED ANODE J6903: Speaker Connector (Need to a =)
(Need to add 2 GND TP) Func_resr
SPKRAMP_ROUT P - 1o T2 pese cuxioon eean = ne rere cuxioou ppa
34700: LIO C " SPKRAMP_ROUT N - NO_TEST Nets 16 _TP_PCIE CLKIOOM PEAP Ne eI cLxioon pEep
: onnector Need €6 add 3 GND TPS
( ’ VCCSASO_SREF 54 TP _PCIE CLK100M PESN —_— NC PCIE CLK10OM PESN
rome_eear e e VCCSASQ_SET1 R s ze_pc1x_cucioo pase = e M eere cuciooy epse
= =PP3V42_G3H ONEWIRE v = — =
J6950: Battery Connector = VCCSASO_SETO M e pote cuxioo pra = ax e pern cuxioo pray
= PP3V3_SO_AUDIO a0 (Need 2 TPs) e =T
rune_mest > VCCSASO_SET1 s e pote cuxioon prer == e pers cuxioon prer
= =PP3V3RIVS S0_AUDIO v - PUBAT Gait comy unng
[ SYS ONEWIRE wa = o (Need 4 Trs) =T £
Sxs onsine = —SMBUS_BATT SCL e 2r rers coxoon pere = e
-uSB_PWR EN e [ =SMBUS_BATT_SDA wn B — = = . P = ame 1o rsoc 71 3
D(: = » w0 e S DETECT I ¢ p— = o [Op—— e H— = P
= suc 1D - = = R = ne car 16 mE =
—12¢ 110 son (Need to add 4 GND TPs near B 2 saa n oome . [—
= =T2C_MIKEY_SCL o 17 —tp_caz_1G_boe_pam we_car_1c_one_oa L T ——
=I2C_MIKEY SDA wu J9000: Int 1 pP C t
= ntern nng x 16 _1e sa p oome - e sara b pzme
[=$ AUD_IPHS_SWITCH_EN 25 40 erna. onnecto 17 _p crr 16 mewme ne crr 16 msvme = N
UD_IP DET 18 40 rone_TEst 17 _TR_CRT_I (i NC_CRT I i * — o P
[ o — = PPUOUT su_LcDBKLT (Need 2 TPs) 1o v oren o smm co g s eamn o wzo ce
=t AUD_I2C INT L o br3v3 5w Lop
AUD_GPIO_3 w st = - (Need 2 1Ps) TP Lvps 16 cTRL cix — e N Lvps 16 cTRL cLx S eusee— =y U
= Ee— = T2c_TcON SDA R E— e e snmn s oo
[ S I8 K w0 = T2¢_rcon scr & o e —— o e amn v s e e s noe o
= oy JE“XTB o o et = LED_RETURN_6 6365 = T 16 __Tp SaTA E R2D cP ev— Ne saTA B R2D cP
= e e LED_RETURN_5 2 = c 2
= . 16 o sama r pam = e sara ¢ oz
= USb_EXT P o0 en LED_RETURN_ 4 Tp_npA sDINI — e 6pa sprui TP SATA F DIRP = e ne saTa r p2me
D= USB3 EXTB TX C N e | U oo e = N =
= = LED_RETURN 3 ae R = sc ipa some 16 e sama e mp o = ne sama ¥ rap o
= USB3_EXTB TX C_P wa = =
= LED_RETURN 2 o 16 e moa s = sc ipa spm 6 _esamrwpce = nc sama r wapce
o> USB3_EXTB RX RC_ N w0 6 = = e Sl
= = LED_RETURN_1 e
¢ USB3 EXTB RX RC P w e e———
USB_CAMERA_N b 0o o = © 1o _12_pCX PME L — N peI pME L
= DP_INT AUX CH C N o e =
P USB_CAMERA P 5 0o o = 10 _TE_PeI cLK3IM our3 = N per crxaam ours
HDA_SDOUT . [— zaue DP_INT AUX CH C P 6 o6 e e e _vcu Te10 — ne_pcu me1s
= oA B1m CLE oo o DP INT ML F P<0> o e pon 1017 = [
= oA pIz s 0o = DE_INT M teo> . Py ——
= r—— e o DP_INT ML F P<i> o ° S M CLINE L e pen e1s — ne rew zp1s
= DA RST L o DP_INT ML F_N<1> . ° ECLINEDATA HCLINK DTS TP PCH TE1L — ne pen TR1a
= oA SYIe e (Need to add 5 GND TPs) ¢ = = e pon 1013 — e e ren se1s
= o oo © _TP PCIE CLK10OM PEBN Ne pore cixioow pemn —— N NC pon TP12
(Need to add 5 GND TPs) TP PCIE CLK10OM PEBE NC PCIE CLK10OM PEBE. —
Misc Voltages & Control Signals 12_pcu ey = Ne_zci zp1
J4800: SD Card Connector g 9! I = P
" - L oo cen 1o — 5 ren
[ ZRUE PP3V3 SW_SD PWR 33 L2 2 2.
=4 PPVIN SW_TBTBST s e pon 1e1 - ——
s sp_cLx w > e
= ¢ PPRUS_S5_{iS_COMPUTING ISNS - R p—— B R
= SD_cMD - e = = Hfrwerr
P = PEDCIN G3H ) = sxu  xop pow use wun sorr xer n e pon 1es = nc pon zps
= b oo 1 > p—_ PP3V42_G3H p—tg = £DP_PCH_SDCONN STATE RST L e pon TRa — ne pen Tea
= > P PRVRTC_G3H Pt - XDP_PCH ENET PWR EN =2 pon Te3 = nc pen zpa
SD_wp 5 = = B - o
= - PRSV_S5 = N S p pon 122 - hc pon Te2
(Need to add 2 GND TPs) = PPSY_Sus —4 — . s pon 101 = ne ven ze1
- PP3V3 S5 1 — XDP_PCH _PWRETN L 23 —
J5100: LPC+SPI Connector > o D . o - ron vss yerrerse
= . = sus o sow tsoate ceu wmi s (Do ves vorpers * s b
rome_TEsT =t PP3V3 S3 B = s P N eeu vss nerrez> TR E—
[ =PP3V3_§5_LPCPLUS 7 e = oo1ve S0 = e T — - " nores .
e . ¢ s xorae cucmor P — e
= —ppsv_so_Lecerus . = Ee1va_so [ - G .
C_AD<3..0> L)~ . B> e A0 ECH AUD LPHS SWITCH BN . PCH VSS NCTF<21>
= LP waae PP1vs 83 . o ren vss werrco» T
= SPI_ALT MOSI - D CD ecu uss vorrezss
—g PP1vS_S3RSO — G CD—o——fSiLusa dereze:
= SPI_ALT MISO - D> LS 82 o e ————— Db vis wcrrezs:
LPC_FRAME L 6 41 43 69 g ' E> = Eenves newesize - BCH_VSS NCTF<29>
= —4 PP1V05_S0 N
=G P CLKRUN L caw > P 17 2 spvo Tverxmm ne sovo verxnm
= ,
TRUE SMC_TMS a1 a2 a3 Lo~ 17 TB_SDVO_TVCLKINP NC_SDVO_TVCLKINE
= o> PPQV75_S0_DDRVTT
[ LPCPLUS_RESET L 25 43 69 =
e = PPVCCSA_SO_CPU ) sovo smau = ne spvo smau o .
= waw > hivos 50 e Lt . 2 svos se » cu — s scumsiescun
TP_SMC TRST L s =2 = MAKE_BASE-TRUE. 5 TP_LVDS IG B CLKP - NC_LVDS IG B CLKP
= - PP15V_TBT o
[ TP_SMC_MD1 a3 [vg PP3V3 TBTLC 17 TE_SDVO INTN Ne_Spvo TnTN TP LVDS IG BKL PWM il e NC_LVDS IG BKL PWM
= SMC_TX L PN [an g 17 TP _8DVO INTP [ e sase-raos
LPC_CLK33M LPCPLUS = PP1VO5 TBTLC .
=t e = T lvos 50 ron vocnomin ! svc s e 1 = s o 5 nuee
[— SPIROM_USE_MLB 9 43 50 —
ot atm ork 4 PEVCORE_SO_CPU B 2+ _te xop sow opsry aco.. sc 52 xor ren opsmy Aco..1:
= SeLALL_CLI = prvcons 50 axc . — e e o une s cngr aeonis | T e oresor/z0/20)
= SeLpurcs “ = Privs 53 cru vocpo : [— T e ey moons Functional Test / No Test
= Pp—— e o G PP1V05 S0 CPU vCCPOE . [R——— = we 12 xorvcn nooxs
= s il — PP1V8_SO_CPU_VCCPLL R B 23 _te xop pcu obsFN po..1> ] TP XpP PCH OBSFW D<O..1> ““6 15“1“"'3‘3‘77 I 113
[ = ez p—g PP1V05_TBTCIO B 23 TP XDP POH HOOKS E NC TP XOP PCH HOOK4 Apple Inc.
= sMC_TCK waa = " TEOTETEY,
p—— ) = PPBU; HS_OTHER_ISN; ) 2> _re_sop_sc ook «_re_xor_eon_soox o 2.8.0
Gaan —g PPDCIN G3#_ISOL ) —
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"G3Hot"

(Alvays-Present) Rails

3.3V Rails

PVIN S5 _HS COMPUTING ISNS

— PEBUS

"
i}
5
5
&
i
o
e
6
9
5
i
&
2

=PPBUS_S0_VSENSE i
= -PPVIN SW_TBTBST 2
= _ISNS R .
= IsNS R 4

— -PPVIN S5 _PSVP3V3 s

55 NS COMPUTING Isns .

P18V5S_DCIN CONN

MIN NECK WEDTH=0.25

— =PPVIN S0 cPuIMVER Y
— =PPVIN DDRRE 56
= —PPVIN_S0_CPUVCCIOSO s
— =PPVIN S0_VCCSASO 4

PPVIN_SO_CPUAXG

— PEDCIN G3H .

P18V5_DCIN_ISOL

= o Lawe_wapm-0-6

—peDCIN §5_CcHGR s

— PPDCIN G3H_ISOL .

GEeTs 5e"
=PPDCIN S5 CHGR ISOL =

=PPDCIN S5_VSENSE .

_LRCPLUS
= -pp3v3 s5_snc
— =PP3V42 G3H_CHGR 5
— =PP3V42 G3H PWRCTL P
—  =PP3V42 G3H_SMBUS_SMC_BSA a
PP3V42_G3H, 2
— =PP3V42 G3H TPAD e
— =PPVIN S5 SMCVREF a2
—  =PPVBAT G3H_SYSCLK 2
—  -PP3V42 G3H ONEWIRE -
PVRTC_G3_OUT — PPVRTC_G3H .

PS5V S5 LDO

= I v rore-0-3 o

— =PPVRTC G3 PCH e

5V Rails
PRSV S5 .

PSV_SUS_FET

CKWIDTE=0 2 mm

1.8V/1.5V/1.2V/1.05V Rails

-6 _=PPDDR_S3 REG

4« _=PR1V8_SO_REG —_ PP1VE SO
23 max supply NI NRCk wibuoo 3 hat
VouEAGET oy

Pive 80 CPU_VCCPLL

P1V8_SO_PCH_VCC_DFTERM

=PP1V8_S0_P1V05SOLDO

P1VSRIVS SO _PCH VCCVRM

P3V3_S5_P3V3SUSFET

P3V3 S4 P3V3S4FET

P3V3 S5 _PCH GPIO

P3V3_S4_FET —

=0 g yerme= v

=PP3V3 S4 SD HED

P3V3 S4_SMC

@ « _=PP1VS S3RSO FET

P3V3_S4_TPAD

S3_MEMRESET

S3_MEM A

S3_MEM B

3_PI1VSS3RSQ_FET

SO_DDRREG_LDO

S3_MEMVREE

= PP1VS S3RSO

P3V3 S4BT

=PP3V3_SUS_FET

_peav3

T e S0

PCH_VCCSUS

VoLTAGE=T 3V

GPIO

pcH

PWRCTL

o < _=PP1VS_SO_REG

Pl

=PP1V5_S3_CPU_VCCDDR

PP1VS_S3RS0_VMON

_PR1vS S0

suc

PCH_vCC_SPT

PCH_GPIO

=PP3V3_SUS_ROM

P3V3_SUS_PCH_VCCSUS_USB

P3V3_S4_TBTAPWR =

PP3V3_SW rBTAPUR

i wBeK WibTa-0.20 M

=PP3V3_S4_TBT

PP3V3 53

{NECK WIBTH=0. 200

=pP3v3_S3 BT

ss _=PPVTT_S0_DDR_LDO

S3_MEMRESET

S3 SMBUS SMC A S3

S3_SMBUS_SMC_MGMT

_use HUR

54 =PPVCCSA_SO_REG

=PPOV75_SO_MEM_VIT A

PPOVT5_SO_MEM_VIT B

PVTT_SO_VTTCLAMP

= _PRVCCSA S0 CPU_

, S3 USB RESET

VREFMRGN

S3_WLAN

S3_WLANTSNS

S3_BMON_ISNS

S3_PCH_GPTO

S3_1V5S31SN:

S3_DBGLEDS

S3_USBMUX

=PP3V3_S3_ICD

PVCCSA_S0_CPU

PVCCSA_S0_VSENSE

TBT Rails

¢ _=PP15V_TAT RE

(off when no cable)

— PP15YV_TBT

_TRTLC FET

= PRIV3_TATLC

s _=PP1v05

TRTLC FET =

v

— =PP3V3_TBT PCH GPIO

PP1v0S_TBTLC

0 _tno

— =PPIV05_TBTLC_RTR

— _BP1U0S_tRTCIO
o um CIoTHoo 2

—  =PPIVO5_TBTCIO RTR

LDO

PR1VOS_SO_PCH VCCADPLL

0 _=PP1V05

=PPVCORE_S0_CPU_REG

Chipset "VCore

=PPVCORE_S0_AXG_REG

=pP1V! PU_vCCD

SO_VSENSE

. PRIV CPU_veeno

=PP1V05_S0_CPU_VCCPOE

MR WibTi-o 8

= PLVOS_SO_CPU_VCCPOE

TIN_LINE WEDTR0 . SOm

PSV_SUS_PCH 2

PP5Y_

=PP5V_S3 DDRREG

=PP5V_S3_MEMRESET 2
PSV_S3 PSVSOFET o
PSV_S3 RTUSB »
PSV_S3_LIO_CONN o5

¢ =PPSV S0 FET = PP5V_S0 .

= T LI wroTE=0 4 T

=PPSV_S0_BKL
— =PP5V_S0_CPUIMVE =
= P5V_S0_CPUVCCIOSO s
— -pesv 50 Fan o
— =ppsy S0 recern: I
=PPSV_S0_vcCsa. s

PSV_S0_PCH
PSV_S0_VMON @
PSV_S0_KBDLED “

10_S0_REG

_ P1VSDDRFET “ a o_rer —
= -PPSV_S5_PSVSUSFET @ - MM NECK_WIDTH-0.20MH  WAKE BASE-TNUE
— eesv ss aeap o P3v3 S0 CpUvCCTOTSN
- =PP3V3_S0_AUDIO
P3U3_S0_BKI, VDDIO
— —pe3v3 50 Hs compuTING fsns
— P3V3_S0
PeSy sus . — —pe3v3 s0 oe poc

=PP3V3_SO_FAN

P3V3 SO P3V3TBTFET

PP3V3_SQ_P1VBSQ
P3V3_SO_PCH

=PP3V3 S0 PCH GPIO

=PP3V3 S0 HS OTHER ISNS

P3V3_S0_PCH_VCC3 3

P3V3_S0_PCH_VCCADAC

P3V3_SO_PWRCTL

=PP3V3_S0_RSTBUF

=PP3V3_S0_CPU_VCCIO_SEL

P3V3_S0_PCH_VCC3 3 CLK

P3V3_S0_PCH_STRAPS

SO_PCH_vceIo

S0_BCH vCCIO PCIE

P1V05_SO_PCH_VCCIO SATA

P1V05_SO_PCH_VCCASW

=PP1V05 SO PCH VCC_CORE

P1V05_S0_VMON

PVCCIO_SO_CPUIMVE

P1V05_SO_PCH_VCCDIFFCLK

=PP1V05_S0_PCH_VCCSSC

P1V05_SO_PCH_V_PROC_IO

P1V05_SO_PCH_VCC_DMI

PVCCIO_SO_XDP

PVCCIO_S0_SMC

=PP1V05_S0_P1

0 _=PP1V05_SUS_LDO PP1VO5_SUS . 12 _=PP1V8_S0_CPU_VCCPLL R P1V8 SO CPU VCCPLL R
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Plated Board

SL0900

Slot

CPU Heat Sink Mounting Bosses

20913

STDOFF-4.50D1.8H-SM

20911
STDOFF-4.50D1.8H-SM

Fan Boss

20905
STDOFF-4.50D1.8H-SM

860-1327

DisplayPort Pogo

4x 860-1327

X21 Boss

20914
STDOFF-4.50D1

EMI

CRITICAL

250905
POGO-2.00D-3. 6H-KB6-K87

860-1327

0910
STDOFF-4.50D1.8H-SM

20912
STDOFF-4.50D1.8H-SM

SSD Boss

20915
L9H-sM STDOFF-4.50D1.9H-SM

860-1327

I/0 Pogo Pins
USB/SD Card Pogo

CRITICAL

250906
POGO-2.00D-3. 6H-KB6-K87

870-1938

Digital Ground

= 8701938
Can Slots
S1o201 s10902

S3-1.1X0-421.4%0.

SL0903

| Taoior

S3-1.1x0-421.4%0.

SL0905

. Taoier

si1.1x07T521.ax0.

SL0904

) Taoier

SR-1.1X0.4-1.4%0.

sf-1.1x07421.4%0.7

SL0906

TH-NSP

SL0907

TH-NEP
1

SL{1.1X079521.4%0.75

SL0908

TH-NsP
1

2x TBT pin diodes

2x MDP Connector

2x TBT chip

2x USB Connector

Unused PPT

16 [IE)—ESIE coxioon per v N pcie cuxioou mer
16 CIEy—ESIE Cuxioon Ener p e
16 (eI crion Fu — N
O S —— -

D= a—— S

=y S

o D= S o
1+ ED—ts s e e
==, i o
== e : o
b= a——— : o
PG o
= G o e
D smmumcs

16 (QE)—ESIEEW RRC P HO_TESTTIRUE
B a—— S :

B a—— S,

= a——— = 7

o a o prn _ oo v a coxpess

€1 11 MEM A CLK N<1> MAKE_BASETTRUE TP_MEM A _CLKN<1>

o s o pers _ oo v 5 crxpess

&1 MEM B CLK N<1> —  MARE BAS=mwRuE TP_MEM B CLKN<1>
©___memmsew e eex  _ _xpe ooa eex crross mmn sow e pen
p o — "o scs e cerots o

Unused USB

_NC_usp_ExrC P

1 CIw—USB_EXTC P

USB_EXTC N

1 [I—USB3_EXTC_RX_P RX_P S
s (ID—USB3_EXTC_RX N RXN No_TEST-TRUE
1+ [Imy—USB3_EXTC_TX N TX N N TEST-TRUE
\s I USB3_EXTD RX P S
1o [I—USB3_EXTD_RX_N RX_N N;mﬂmw
. [D_USB3_EXTD X P me
s (D USB3_EXTD TX N X N m:”irzw)
1 D USB_EXTD_EHCI N SB EXTD EHCI N “;“w_m“
Unused PGOOD signal
b PIUSSINSO naMP DONE  —  p1uSs3Rso mame pows o=
I pORREG_PGo0D —  ooreeg_pcoop =
SATA Aliases
Unused SATA ODD Signals
.« (m—SATA ODD R2D C P e sta_onn Raoce
R = = SRERerRey
16 OUT}—SAIA_ODD D2R P sﬁgf‘i.i“"’ S
1o QUm}—-SATAORD DR = e st con o

SSD PCIE Signals

1 _NC_PCIE 5_R2D_CP. — PCIE_TBT R2D C_P<0> v
PU signal = meeor
CPU signals 16 NC_PCIE 6 _R2D_CP - PCIE_TBT R2D C P<1> 4 69
1 NC_PCIE 7 R2D _CP MAKE_BASETTRUE pCIE_TBT_R2D_C_P<2> s
26 _MEMVTT EN —— =DDRVTT EN 26 36 == WAKE_BASE=TRUE
TAKE, BRSE-TROE . _NC_PCIE 8 R2D_CP x PCIE_TBT R2D C_P<3> e
16 NC_PCIE 5 _R2D_CN MAKE BASETTRUE pCIE_TBT_R2D_C_N<0> 14 69
1 NC _PCIE 6 R2D CN —_ UAKE BASETTRUF pCcIE TBT R2D C N<1> 34 69
16 NC _PCIE 7 R2D CN —_ MAKE BASETTRUE porp TRT R2D C N<2> 34 69
N 1 NC_PCIE 8 R2D _CN VAKE_BASETTRUE poTE_TBT R2D C_N<3> 34 69
NO STUFF| = meror
R0920" R0923" 1 _NC_PCIE_S5_D2RP = CIE_TBT_D2R_P<0> 2 e
2. 2K 2.2K 1 NC_PCIE_6_D2RP MAKE BASETTRUY pCIE_TBT D2R_P<l>
vy 20m 16 __NC_PCIE_7_D2RP TBT_D2R_P<2>
RN 2,( . _nc ecim 8 pore BT D2R Pe3>
1 _NC_PCIE 5 D2RN IBT_D2R Ne0>
TP DP_IG C_CTRL CLK = 1+ _NC_PCIE 6 _DZRN IBT_D2R Nelx s
TP_DP_IG C CTRL DATA — "“EJASE:"‘RDPE IG DI DATA 1716 NC_PCIE 7 D2RN TBT D2R_N<2> 34 68
17 TP_DP_IG D _CTRL CLK MAKE PASETTRUFDP_IG_D_CTRL CLK 1 NC_PCIE 8 D2RN TBT D2R_N<3> 34 68
17 _TB_DP_IG D _CTRL DATA N AR hp_IG_D_CTRL_DATA HAKE_BASESTRUE
e TBT DP Ports
1 _DPB_IG HPD — w
. _DPA_IG_HPD — M
R =
R0924°| R0O925 e 5 _DE_TBISNKO AUXCH C P —  DPA_IG_AUX CH P N
470K 470% AR BASE- TR0 =
1720 120w - TETSNKO AUXCH C N DPA_IG AUX CH N o
o DY -msmu AUXCH C_P — DPB IG AUX CH P o
! SAKE BASE-TRUE = —* 49 34 _DP_ TETSNK] AUXCH C N DPB_IG_AUX CH N I
. _DP_TBTSNKO DDC DATA  — DPA IG DDC_DATA . ® snse-mno
= 4 5 _DP. -msm ML C_P<3..0» — TP DP IG C MLP<3..0» -
CRITICAL ¢ DB _TDTSNKI ML C N<3..0> TP DP_IG C_MLN<3..0> v
R0910 b s c o0 — e so s smens0
-0 VR EAsEoTRO =
o 49 34 _DP_ TETSNKO ML _C N<3..0> — TP DP IG B MLN<3..0> v
es _PPBUS_SW_LCDBKLT PWR PPBUS_SW_BKL MAKE_BASE-TRUE -
70 1 _DP_TBTPB MI, C_P<1> — e oe rares wr ¢ pol>
R 10 24 _DE_TBTPB ML C_N<l> _
72 ¢ (T “ 70 3 _DP_TBTPB MI, C_P<3> — NC _DP_TBTPB ML C P<3>
P 0 34 _DP_TBTPB ML C N<3> —  NC DP TBTPB ML C N<3>
R0954 = iaxe_sase-tRoE
10 11 _DE_TBTPB AUXCH C_P — nc pe_tates Auxcr c P
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NOTE: Intel provides an internal pull-up OF 5-15k to VCCIO on all CFG signals.
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o, MEM_A_DO<30> BB14 | 53 po 30 SA_DQs_6[ AT56 MEM_A_DOS_P<6> e
o, MEM_A_DO<31> B517 | sa pg 31 sA_pgs_7[ AKS4 MEM_A_DOS_P<7>
28, MEM A _DQ<32> BA45 | 5a pg 32 T
N MEM_A_DQ<33> AR43 [ sa pg 33 sa_ma_o| BG35 MEM_A_A<0> e
o ca> MEM_A_DO<34> a8 | sa po 34 v i[3B3: e MEM A_A<I> o
2, MEM_A_DO<35> BC48 | s5p po_35 sA_ma_2| BE3S o MEM A A<2> o
2 MEM_A_DQ<36> BC45 | sa po_36 sa_ma_3| BD35 MEM_A_A<3> -
Q@D MEM_A_DO<37> o g R4S |sa o 37 SA_MA_a| AT34 o MEM_A_A<d4> g
MEM_A_DQ<38> AT48 | sp Do 38 SA_a 5| AU34 MEM_A_A<5>
MEM_A_DQ<39> AY48 | sa po_39 SA MA 6| BB32 MEM_A_A<6>
u MEM_A_DO<40> BA29 | 53 _po_40 sawa 7[AT32 o MEM A A<7> o o
zn MEM_A_DQ<41> AV49 | sp Do 41 sa_ma_s| AY32 MEM_A_A<8> na
2, MEM_A_DQ<42> BB51 | sa_po_a2 SA_Ma_o| AV32 - MEM A _A<9> G
i MEM_A_DQ<43> AY53 | sa_po_a3 sawa_10{ BE37 g MEM A A<I0>  mvm i
uQEry MEM_B_DO<44> g 5519 |5a no 44 samMa_11[BA30 g MEM A A<1l> o
20 _DO<45> AU49 | sp po_45 samA_12[ BC30 g MEM A A<I2>  mmmoia
20, MEM_A_DQO<46> BA53 | sa_po_46 sama 13[ AWAL g MEM A _A<13>  mwm iz
2 MEM_A_DQO<47> 555 | sa pg 47 sama_14[ A¥28 g MEM A A<14> o
MEM_A_DQ<48> BAS5 | sa_po 48 SA_MA_15| AU26 o MEM A A<15> o
MEM_A_DQ<49> A6 | sa pg 49
@D MEM_A_DOS50> g AP50|sa ng 50
Ty MEM B _DO<51> o o APS3 | A po_s1
. MEM_A_DQ<52> AV54 ]| sa po 52
(D> MEM A DQ<53> g g  ATSa|sa ng 53
2 MEM_A_DQ<54> APS6 | sa po 54
GZry MEM_A_DO<55> o P52 | 5p po 55
28, MEM_A_DO<56> aNS7 | A po_s6
28, MEM_A_DQ<57> ANS3 | sa_pQ_57
. MEM_A_DQ<58> AG56 | 5a_po_s8
» MEM_A_DQ<59> AG53 | sa_pg_s59
. MEM_A_DQ<60> ANSS | 55 pg 60

2, MEM_A_DQ<61> ANS2

28, MEM_J A DO<62> AGSS.
2 MEM_A_DO<63> AKS6
2 MEM_A_BA<0> BD37
2 MEM_A_BA<1> BF36
o o MEM_A_BA<2> > BA28

SA_DQ_63
SA_BS_0
sa_Bs_1
sA_Bs_2
sa_cas*
SA_Ras*
SA_WE*

OMIT_TABLE

CRITICAL
29, MEM_B_DQ<0> AL4 | sB DQ 0 Ul000 sB_ck_o| BA34 MEM_B_CLK_P<0> P
o GEry—MEM_B_DO<1> —t ALL|sp po_1 BGA SB_CK_0+jyAY34 MEM_B_CLK_N<0> -
2o, MEM_B_DQ<2> aN3 | sp po 2 (4 OF 9) > o>
- MEM B DO 3> e SB:D::} 8 E SB_CKE_0| AR22 |_B_CKE<0> 200 a
~GD . gi;z o sp.pos E ‘3 spck | BAYS g MEM B _CLK P<1> pmy. .
,"WMEM B Docos FTN P R SB_CK_1+[yBB36 e MEM B CLK N<1> pmn. .
29®—<;.Mw 58_p0_7 ¥ Sp_cKE_1[ BF27 g MEM B CKE<1>  mmyuesn e
2 MEM_B_DO<8> AU4 | 5 po s I
2 MEM_B_DQ<9> AT2 | 5p po 9 sB_CS_0#jyBE4L MEM_B_CS_L<0> P
2 MEM_B_DO<10> AV4 | sp_pg 10 sB_CS_1ABE4T g MEM B CS L<1> fym 05 o
Ty MEM B DO<11> g oailgn po 11
25 _B_DQ<12> U3 | 55 po_12 sp_opr o AT43 g MEM B _ODT<0> gm0 s or
20, MEM_B_DO<13> AR3 | sp po_13 sp_opr 1 BG47 g MEM B ODT<1>  wm s 0 e
o MEM_B_DO<14> aY2 | sp po 14 m
2o, MEM _B_DQ<15> BA3 | sp pg 15 A SB_DOS_0*|yAL3 MEM_B_DQS_N<0>
2o, MEM _B_DQ<16> BE9 | s5_po 16 =) SB_DOS_1#[yAV3 MEM_B_DQS_N<1> 6
Ty MEM_B_DO<17> 509 | 55 po 17 ] sB_DQs_2#[5BG1L MEM B_DOS_N<2> e
2o, MEM_B_DQ<18> BD13 | sp_po 18 < SB_DQS_3#pyBDL7 MEM_B_DOS_N<3> .

20, MEM_B_DQO<19> BF12 | sp_po 19 i SB_DQS_4#BG51 MEM_B_DOS_N<4>

+ Ty MEM_B_DO<20> 578 | 58 g 20 © S5 pos_5+[pBAS) @ MEM B_DOS_N<5> ¢ e
2 MEM_B_DQ<21> BD10 | gp po 21 > 5B_D0S_6+[pAT60 g MEM B DOS_N<6> cpry soer
29, MEM _B_DQ<22> BD14 | sp po 22 o SB_DOS_7+RKS9 g g MEM B DOS N<7> ~mmy e
2 MEM_B_DO<23> BE13 | g5 Do 23 g
B MEM_B_DQ<24> BF16 |55 po_24 i sB_pQs_o| Alt2 MEM_B_DQS_P<0> o
» MEM_B_DQ<25> BE17 | 55 po 25 = sB_pos_1[ AVL MEM_B_DQS_P<1> s
29 MEM_B_DO<26> BE18 | 55 _pg 26 sB_DQS_2| BELL MEM_B_DQS_P<2>
25 MEM_B_DO<27> BE21 | 55_po_27 sB_pos_3| BD18 MEM_B_DQS_P<3>
qEry MEM_B_DQ<28> g g  PELilgp pg 25 sB_Dos 4| BESL g g MEM B _DOS_P<d4> Sy uvs
» MEM_B_DO<29> BG4 | sp_po 29 SB_DQS_5| BA61 MEM_B_DOS_P<5>
“M‘_‘ﬂ SB_DQ_30 SB_DQS_6| ARS9 MEM_B_DOS_P<6>
o MEM_B_DO<31> BF19 | 55 pg 31 sB_Dos_7| AK61 g g MEM B _DOS_P<7> Gy e
- MEM_B_DO<32> BDS0 | sp_po_32 -

o MEM_B_DQ<33> BF48 | 55 pg 33 SB_MA_o| BF32 MEM_B_A<0> w0 s er
QI MEM_B_DO<34> g g 053 |sn po 34 sB_ua_1[ BE33 MEM_B_A<1> I
5 MEM_B_DQ<35> BFS2 | 53 po_35 sB_MA_2| BD33 o MEM B A<2> oD 20 0 5 e
30 MEM_B_DOQO<36> BD49 | sB_po_36 sB_MA_3| AU30 MEM_B_A<3> 29 30 32 67
Gy MEM B DO<37> g g  BE9|sp pg 37 B wn 4| BD30 o MEM B A<4>  priinue
30, MEM_B_DQ<38> BD54 | 55 po 38 SB_MA_5|_AV30 o MEM B A<5> T 5 30 5 60
0 Ery—MEM_B_DO<39> BES3 | sB_po_39 sB_MA 6 BG30 g MEM B A<6> U 25 30 32 67
M MEM_B_DQ<40> BES6 | 5B_po_40 Spwa_7[ BD29 g MEM B A<T> s
M MEM_B_DQ<41> BES7 | 55 po_41 sp_MA 8 BE3O o MEM B _A<8> oo 5 0 2 6
20, MEM_B_DQ<42> BC59 | sp_po_4a2 sBM o BE28 o MEM B _A<9> O™, 25 30 32 67
» MEM_B_DQ<43> AY60 | 5p_po_43 sB_MA_10| BD43. MEM_B_A<10> O, 25 30 32 67
uQuryMEM_B_DO<44> g g  BESE|sp po 4s sp_mA_11[ AT28 g MEM B A<ll> O 2 20 52 6

» 0 _B_DQ<45> 8654 | s5_po_a5 sB_un_12| AV28 _B_A<12> 230 52 @7
o MEM_B_DO<46> BAS8 | 55 po 46 sp_ua_13| BD46 MEM_B_A<13> 05052 a1
o MEM_B_DO<47> AS9 | sp_po_47 spwa_1a[ AT26 o MEM_B_A<14> o =+ 20 02 6
o MEM_B_DQ<48> AWS8 | sp_po 48 SB_MA_15| AU22 o MEM_B_A<15> B =+ w0 52 e
o> MEM_B_DO<40> o AUSE|sp ng 49
s> MEM_B_DO<50> g  ANGL|sp ng 50
Iy MEM B DO<S51> o o AN59 | sp_po_s1
o MEM_B_DQ<52> 2059 | sp b 52
> MEM_B_DO<53> g AUG1|sp pg 53
5 MEM_B_DQ<54> ANS8 | gp po 54
," MEM_B_DO<55> ARS8 | gp po 55
30, MEM_B_DO<, AK58 | 5p_pg_56
5 MEM_B_DOQO<57> ALS8 | sp DO 57
" MEM_B_DQ<58> A58 | 5p_po_ss
M MEM_B_DQ<59> AG59 | sp_pg_59
un MEM_B_DQO<60> AM60 | 5p_po_60
304 MEM_B_DO<61> AL59 | sB_DQ_61
20 MEM_B_DO<62> ar61 | sp po 62
oQEryMEM_B_DO<63> qug  AH60|sp ng 63
2 @om-MEM_B_BA<0> . BG39 | sp BS 0
i MEM_B_BA<1> BD42 | s ps_1
o o MEM_B_BA<2> o w22 lonps:

» @omMEM B _CAS L - AV43{ s CcAs*
MEM B _RAS L BE40] 5 ras+
MEM_B_WE_L 80457 sp_we+
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PPVCORE_S0_CPU

Crraon® PP1V05_S0_CPU_VCCIO
226 Jycc_1 u1000 vecro_1| AF46 Fixed av 1,05V
229 lyee 2 BGA veero_3| RG48
231 Jyee 3 (6 OF 9) veero 4| AGS0
A34 lyce 4 I3 veero_s| AGSL
235 Juec s g9 veero 6| AL
238 lyce_6 gl vecto 7| A321
A39 lyce_7 a |« veero_s| AJ25
242 |ycc_g » veero_of AJ43
€26 lycc_o 2 veero_tof AJ47
€27 lycc_10 veero_11| AKSO
€32 lyce_11 veero_12| K51
€34 lycc_12 veero_13| AL14
€37 lyee 13 veero_14| ALLS
€39 lycc_14 veero_1s| ALL6
€42 lycc_15 veero_16 AL20
D27 lycc_16 veero_17| AL22
D32 lycc 17 veero_1s| AL26
D34 lycc_18 veero_19) AL4S
D37 lycc_19 vcero 20| AL48
D39 lycc_20 vcero 21| AM16
D42 lycc_21 veero, AM17
E26 |ycc_22 veero_23| AM21
E28 lycc_23 veero_24| AM43
E32 lycc_24 vcero 25| AM4T
E34 lycc_25 veero_26| AN20
E37 lycc_26 veeTo_27| AN4Z
E38 lvec_27 veero_2s| AN4S
F25 lyce_28 E veeTo_29| AN4E
26
FETR M g vecTo_30| AALL
lvee_30 2 v
32 < veero_31|
vee_31 o AB17
T 9 veero_32
vee_32 ] 2520
37 veero_33
vee_a3 vy
38 veero_3s
vee_as aic
ra2 veero_3s
vee_as a1E
Gaz veero_36
vee_36 FYIT)
H25 % veero_37|
vee_37 3 o
26 2 veero_3s
vee_ss B AEls
nze H veero_39
vee_39 arie
H29 8 veero_ao
lvee_ao H T
w32 & veero_a1
lvee_a1 8 20
w34 veero_a
lvee_az nois
w35 veero_a3
lvee_a3 nole
w37 veezo_as
vee_as e
w38 veezo_a
vee_as vecto_ 46| AG20 =PP3V3_S0_CPU_VCCIO_SEL
a0 = == = v
vee_a6 M vy NOSTUFF
325 lyce_a7 vecto as AT1a R1320 =PP1VQS5_SO0_CPU_VCCIO ;s 101 1
926 lyce_as 4| AI15 10K
328 o veezo_a9 £
vec_as 1120 ‘R1302 PLACE_NEAR=U7400.17:2.54mm
329 lyce_s0 veero_s50| W16 20 130 R1300
332 lyee_s1 veero_s1| W17 19 PLACE NEAR=U1000.C44:2.54mm < 75
EEYY M . 1vB_supports 1.05Y VeCTO. 1)20kACE-! I
vee_s2 SR8 R R BN e . aon
735 c22 uw
vee_s3 veero_sen| B CPII_VCCTQ SEL 2 R1310 %
337 lyec_s4 20017200 1 2 50w CPU_VIDALERT L ¢pm = e
338 lyee_ss £,  vcceoE 1| AM25 SPP1V0S5_SO_CPU_VCCPOE ; u PLACE NEAR=U1000.A44138mm
340 lyee_s6 52 veceoe | AN22 R1311 e
342 lycc 57 8# 20017200 0 1 250w CPU_VIDSCLK e e -
K26 lycc_ss o VIDALERT*jyA44 - CPU_VIDALERT L_R ‘ b
7 fvce s g vIpscL| B43 —«_ CPU VIDSCLK R ]
K29 lvec_60 @ vipsour| 44 @=an_ CPU_VIDSOUT R 20017200 0 1 2 50w CPU_VIDSOUT D«
K32 lycc_61
K34 lyce_62 @@  VCC_SENSE| F43 - CPU_VCCSENSE P
K35 lyce 63 98 vss senss| G43 - CPU_VCCSENSE N
K37 g4 o
<39 322’:2 @ yecro_sense| ANI6 g, CPU_VCCTOSENSE P
K42 |yee 67 VSS_SENSE_vccTo| AN17 CPU_VCCIOSENSE|N
- 1
130
Tt AT NGO 3 2808
£33 Jyec_70 - STDES
L36 lycc 71 02
Lo PLACEMENT NOTE:
vee_72 - .
N26 lycc_73 0D 7 o
N30 lvec_74 Tote. = €D 7 o0
N34 lyce 75 ot LTAGE=1. 05 T 50 o
N38 lycc 76 oD = o
-~ Tote- = D
R1361'
100

PLACE_NEAR=U1000. B we-Lr
NEARERAEOSeBE243RACE™ IE

PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side.

=PPVCORE_S0_CPU_VCCAXG

OMIT TABLE

CRITICAL
P1V5_S3_CPU_VCCDDR
2845 [uaxe 1 U1000
2847 Juaxe 2 BGA
2850 Juaxe_3 Gor o) vppg_1| 2328
2BS1 lyaxg_4 v N vpDQ_2{ 2J33
52 - 336
AB52 lyaxG_s a 7 vppo_3| AT
AB53 lyaxc 6 |9 vDpg_a| AI40
ABSS lyaxc_7 0 vbDQ_5| AL30
> 7
ABS6 lyaxG_8 S vDDQ_6[ AL3
AB58 lyaxc_9 H vppo_7| AL38
ABSY lyaxG_10 vppo_s| AL42
AC61 lyaxG_11 vbpo_o| AM33
AD47 lyaxG_12 vDDQ_10| AM36
ADA8 lyaxc_13 vppo_11| AM4O
ADS0 lyaxG_14 a vDDQ_12| AN30
ADS1 lyaxG_15 ] vbpo_13| AN34
ADS2 lyaxG_16 o | vDDQ_14| AN38
2053 Jyaxs_17 HH vppo_15|_AR26
ADSS lyaxc_18 Bl vDpQ_16| AR28 _ =PPVCCSA_S0_CPU
A056 luaxc_10 &N vDDg_ 17| _AR30 e
ADS8 lyaxG_20 8 vDDQ_18| AR32
59 - a ) AR34
AD59 lvaxg 21 vDDg 19| AR34 PP1V5_S3_CPU_VCCDDR
AE46 lyaxg 22 vDDQ_20| AR36 B — 1382
N45 lyaxe_23 vDDQ_21| AR40 R 05
P47 lyaxc_24 o vDDQ_22| AV4L PLACE_NEAR=U1000.010:50. énm 1%
P48 lyaxe_25 vDDQ_23| AW26 ) o
250 BA40 R1380 201,
vaxG_26 vDDQ_24] 100
P51 lyaxc_27 vopg_25| BB28 R CR. BTbR-Borron, | 1¢
P52 lyaxc_28 voDo_26| BG33 R
- 201
P53 lyaxe_29 - 2
®55 uaxc_30 ) vcepg_1| AM28 P1V5_S3_CPU_VCCDQ ;s
256 lyaxc_31 B veepo_of ANze ]
P61 lyaxc_32
T48 lvaxe_33 vDDQ_SENSE[_BC43 g CPU VDDQ SENSE P
-~ - - = = VOLTRGE=T 05V
758 lyaxc_34 12, VSS_SENSE_vopo| PA43 & CPU_VDDQ SENSEN
159 lyaxc_35 2B e - N newe
P M 26 vcesa sewse| V10 CPU_VCCSASENSE o -
vAxc_36 ad = oD
a6
e M veesa_vIp_o| D48 CPU VCCSA VID<O0>,,
L V47 luaxc_3s VD
vas (v VCCSA_VID 1 D49 g CPU VCCSA VID<1> o .,
vaxc_39 VP oD
vs0
CoTN SM_VREF| AY4ge, CPU DDR_VREF ,,
vaxc_a1 = - =07 1381:
V52 lyaxG_42 R 2100
V53 [VAXG_43 PLACE_NEAR=U1000.BA43 5n.5m1/2éx
55 lunxe 44 PLACE SIDE-BOTION 1/204
V56 » . 201,
vAxG_as R1314 R1313
V58 lyaxG_4a6 10K 10K
V59 lyaxc_4a7 1om 120w i
W50 lvaxG_48 EIN PO
.., “PPVCORE_S0_CPU_VCCAXG W51 luaxc_49
w52 [VAXG_50
W53 [VAXG_51
WSS VAXG_52
'R1370 W36 vaxG_53 .
er -~ PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side.
PLACE_NEAR=U1000.F45:50. 8mm 100 [VAXG_54
PLACE_SIDI 16w ¥48 lyaxg_s5
o Y61 lyaxc_56
215 12 10 _=PP1V5_S3_CPU_VCCDDR
= @UM—CPU _AXG SENSE P Not, LTAGE=1.0: @545 VAXG_SENSE ]
+ @M—CPU_AXG SENSE N @G5 Jvssaxc_sENsE £
fosy =Ase Tote: = - &
BB3 — 28
veepLL_1 PLACE_NEAR=U1000.AY43:2.54mm 1/231
- - - BC1 . 24 - o
vecern 2 BH 201,
BCt lccpLi_s <&
..., =PPVCCSA S0_CP ®
R1371% L17 lveesa_1 R1331*
" PLACE_NEAR-U1000.G45:50.8mm 100 121 lycesa_2 1K
NEABTRERCS: BR34BT TO0 Ni6 - PLACE_NEAR=U1000.AY43:2.54mm 5
1o veesa_3 1728 ,
s, 820 lycesa 4 201, aaeEmn
N22 lyccsa_s
P17 lyccsa_6 |
%20 Jycesa 7 i
R16
veesa_s = . 2.
Please place all sense line resistors on BOTTOM side. R18 u & PLACE_NEAR=U1000.AY43:2.54mn
veesa o
R21 lyccsa_10
Ul5 lycesa 11
V16 lycesa_12
V17 lycesa_13
V18 lyccsa_14
V21 lycesa_15
W20 lyccsa_16
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OMIT_TABLE

OMIT_TABLE

CRITICAL,
5013 [ss U1000 vss| ML
5617 Jyss BGA s 115
5621 lyss (5 OF 9) sl 1158
BG24 lyss g = vss| N1
BG28 |yss 0 i vss| NL7
5637 lyss g7 vss| X2L
BG4l |yss %9 yes| 25
5545 Jyes K ves| 28
5645 Jyss 2 s 33
BG53 |yss H vss| N36
29 Juss vee a0
35 Juss veel 43
10 Jues veal 7
¢ lyse veal s
6 lyse veel N5t
D10 lyss vss| N52
D14 lyss vss| N56
D18 lyss vss| N61
D22 lyss vss| B9
D26 lyss vss| P14
D29 lyss vss| P16
D35 lyss vss| P18
D40 lyss vss| P21
43 Juss sl P58
046 Juss sl £59
050 Juss s 74
054 Jyos vesl 1T
058 Juss s R20
5 lvss ves| R45
£25 Joos M T
25 uos vesl 47
£35 yos v 50
10 Joos e T
15 Juss vesl 752
715 Juss sl 53
19 lyse sl T55
29 lyss sl T56
F35 lyss vss| U8
F40 lyss vss| U13
F55 lvss vss| V20
6 luse M ET
48 Juss s W8
51 ves veal W13
61 Juss vee WIS
54 lyse sl W18
10 Juoe veal w2t
W14 Juos el Has
W17 Juss ves| ¥4
w21 Juoe veal a7
53 Juss veal¥58
758 yos veal ¥59
J1 lyss
J49 lyss
J55 lyss
K8 lyss
K11 lyss
K21 lyss vss_NCTF| AS
K51 lyss vss_nerE| AST
L16 lyss vss_NCTF| BC6L
120 lyss vss_ncTE| BD3
122 lyss vss_ncrr| BDS9
126 lyss vss_ncrr| BE4
130 lyss vss_ncrr| BESS
L34 lyss vss_ncTE| BG5S
138 lyss vss_ncrr| BE5T
143 lyss vss_ncrr| €3
L48 lyss vss_ncrr| €58
L61 lyss vss_NcTE| D59
M4 lyss vss_ncTr| EL
M6 lyss vss_ncTr| E61

SYNC_DATE=07/27/201

CPU GROUNDS

CRITICAL,
29 [us U1000 vss| au3a
213 lygs BGA vss| AM38
217 lyss (8 OF 9) vss| AM42
221 Jues vss vesl AuLs
525 Juee 8 Vool auis
228 lygs am vss| AMS58
233 Jues 20 eslANL
737 Jves &S Vool anzt
540 Joes 4 ool anzs
745 Jves 5 veal anze
745 Jves veel s
253 Jyss ves| s
AAL lyss vss| AN4O
A28 lyss vss| AN43

FYSEN ves| ANA7

350 Jues Me(pm

A1 Jues ves| ANSE

A2 Jues ves| ae7

353 Juee vesl aP10

As5 Jugs veel ABSL

756 Juee veal aE3s

516 Juee s

a518 Jues vesl ARI3

521 Juee Vool ar17

3545 Jues ool aRZL

as61 Jues ool ARIL
ace lves vesl anae

Ao Jves vesl AReL

A1 Juee vesl ATt

s Jues vesl ATIT
204 Jyss ves| ATIS

717 uee vesl AT36

520 Jues vesl ATIS

A6t Jugs ves| ATS2
258 Juge vesl aTS8

FYTEN vesl AUL
a1 Jues veel AUT

217 oo Vool AuLL

ar21 Joes Ms(pem

ara Joes vesl AU32

AE45 Juge Vool avsL

3750 Jues ool aviz

A751 Jyee el avaL

3752 Juee vesl avaz

53 Jvas vesl avaa

755 Juas vesl AVE0

A756 Juas ves| AviS

A58 vas ves| AVSS

3759 Juee Vool AT
267 Jves vesl ANL3

610 Jues vesl ANe3

1 Juee Vool aweL

Ac18 Jues vesl AYE

7647 Jues vesl a¥s

652 Juee Vool aviz

ace1 Jues vesl AYLs

2 oo vesl av30

555 Jues vesl AY36
237 Jues veslavaL

FTEY Vesl avas

7316 Juee vesl avas

7320 uee vesl avss

7322 Jues vesl AYS8

7726 Juas ves| BAL

7330 Juee vesl BALL

7734 Jues veal BAL7

7738 Jues ves| BAZL

742 Jues vesl maze

775 Jues vesl BA32

7748 Jugs ves| BALE
A1 Joee Vool BasT

xs2 Jogs vesl BB53

AL10 Jues veslBcs

AL13 Juee veslBe1s

a1 Joes vesl Bes?

A21 yee veal B0

3225 Juee vesl mo1z

3226 Juee ves| Bo16
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CPU VCORE DECOUPLING

ALL INTEL recommendations from Intel doc 4439026 Huron River Platform Fower Design Guide
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VAXG DECOUPLING

Graphics Load Line : -3.9 mOhms
Intel recommendation (section 6.3): 19x 1UF(5 no-stuff), 10x 104F(2 no-stuff), 8x 22uP(2 no SEff), dx 470uP(2 no-stufe
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BOM OPTIONS |

[ BOM GROUP
RAMCFG3:H,RAMCFG2:H,RAMCFG1:H,RAMCFGO : H ‘

| RAMCFG_SLOT

Systems with no chip-down memory should pull all 4 RAMCFG GPIOs high.
Systems with chip-down memory should add pull-downs on another page and set straps per software.
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NON_REM1 NON_REMO DESCRIPTION
o 0 All ports are removable
o 1 Port 1 is non removable
1 0 Port 1 and 2 are non removable
1 1 Port 1, 2, and 3 are non removable
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S0

to

s3

to

S0

The circuit below handles CPU and VIT power during S0->S3->S0 transitions, as well

as isolating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary.

ISOLATE_CPU_MEM_L GPIO state during S3<->S0 transitions determines behavior of signals.
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEM RESET L not isolated.

WHEN LOW: CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM_RESET_L isolated.

PIVSCPU_EN = (ISOLATE CPU_MEM L + PM_SLP_S3 L) * PM _SLP_S4 L
MEMVTT_EN = (ISOLATE_CPU_MEM L + PLT_RST L) * PM_SLP_S3_L
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] a bAC output, cannot ensble | oonvee ofe 23309
both at the sane tinel R3301
. 100
r3319 i — e
P 3302
E e | oomver_oac .
0.1 —— vee - 2 PLACE_NEAR=R3309: 1nm
LN u33ol R3361
Page Notes . [)
o POLE NG VRercasLDo_oAC o
Power aliases required by this page: —) P1 vRErRGN po sopmwna E R3305 b
- =PP3V3_S3_VREFMRGN Addr=0x30 (W) /0%31 (RD) b a1 p2ls yne L N300 5 maceumaman. e 2
- =PPVTT_S3_DDR_BUF N P Rorian ca sopmen s SomvREr ofc
- =PPDDR_S3_MEMVREF pal kerisoy ca sopmwm e R3307
sl s [E— B e s veien s
Slgnal aliases required by this page: [ID—xze scaosam scr . Y . i VREFCALLDO DAC 220
2C_VREFDACS_SCL 4 ETy =2 eensssnn son =lsp: P e 2 va30s R3306 T
- =I2C_VREFDACS_SDA RESET+o naxazes REZMRGH_C_SopTing_nup LAANZ
- =I2C_PCA9557D_SCL THRM  nD = v
- =I2C_PCA9557D_SDA -
A3 o
BOM options provided by this page:
DDRVREF_DAC - Stuffs Apple margining circuit.
VREFDQ:LDO - LDO outputs sent to DQ inputs.
VREFDQ:LDO_DAC - Margined LDO outputs sent to DQ inputs.
VREFDQ:M1_M3 - CPU margined DDR voltage divider sent to DQ inputs. »» [T)—easssro mmser o oorvEF_DAg
Q:M1_DAC - DAC 'R3315
VREFDQ:M1_DAC - DAC margined DDR voltage divider sent to DQ inputs.
RST+ on “platform reset’ so that system 100k
VREFCA:LDO - LDO outputs sent to CA inputs. B
VREFCA:LDO_DAC - DAC margined LDO outputs sent to CA inputs. atchdog with disable margining.
NOTE: Margining will be disabled across all 2
soft-resets and sleep/uake cycles. L
51 7 =PPDDR_S3_MEMVREF . =
PLACE_NEAR=03320.6: lmm
CRITICAL PLACE_NEAR=03320.6:2nm
- VREFDQ:M1_HM3
VREFDQ: M1 M3 VREFDQ:M1_3 v -
13320 R3321 ooRvRer_brc
0.1UF X
MEMRESET_ISOL_LS5V_L 55M5N15AFE 19 1200 [—
2 xancem L " 03304 DoRvRER_oAC
= S e R3314
PPOV75_S3_MEM_VREFDQ A 27 28 31 &7 - VREFMRGN MEMVREG BUF ANA 2 DDRREG FB. oD ¢
[ oly o B° A
1R3322 <
1K
PLACE_NEAR=R3321.2:1mm e NOTE: CPU DAC output step sizes:
e DDR3 (1.5V)  7.70mv per step
220t DDR3L (1.35V) 6.99mV per step
- Required zero ohm resistors when no VREF margining circuit stuffed
= PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
CRITICAL PLACE NEAR=03320.3: 2mm rans 11750002 } [ - Ra202,m3360 vreroo:o0
[re— PLACE NEARS03320.3:2mm VREFDQ:M1_M3 N 11780002 f [ —— R3309, 83305 [E———
03320 VREFBGTMT M3 3 R3311 v
SSM6N15AFE 1 c3310 1K -
11 20 _ummpser rsor tssv 0.1uF T on
sos63 1 i
2 xen-cemu 2201 =
%TKT o201 PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
» _BECPU MM VREFDO B a PPOV?S 53 MEM VREFDO B 20 30 31
—— 118s0012 . L~ [—
'R3312 11850303 i s, e, 3320m,1,1/20%,0201 R3304 VREFDQ:M1_DAC
PLACE NEAR-RI311.2:3mm 1K
Daow
2501
MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) Iswr LASTER=I1L MLB SynC_DATE=08/04/201
DAC Channel: a B c c D D FSB/DDR3/FRAMEBUF Vref Margining
PCA9557D Pin: 1 2 3 4 5 6 " 051-9277 IB
Nominal value 0.75V (DAC: 0x3A) 1.5V (DAC: 0x3A) 1.267V (DAC: Ox8B) o Apple Inc. sty
Margined target: 0.300V - 1.200V (+/- 450mV) 1.000V - 2.000V (+/- 500mV) 1.056V - 1.442V (+/- 180mv) NOTICE OF DROPRIBTARY Prosmmtri b 2.8.0
DAC range: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OXFF) FE-Eemnion, comeng masr 1o T
VRef current: +3.4mA - -3.4mA (- = sourced) +61uA - -6luA (- = sourced) +6.0mA - -5.0mA (- = sourced) o Mt TS DOCOMENT 1 CONEIDENCE "33 OF 109
DAC step size: 7.69mV / step @ output 8.59mV / step @ output 1.51mV / step @ output 11T NOT 1o REVERE on mUBLEGH 17 I wHOLE OR parr [ETTET
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JEDEC recommends 30 Ohm term to VTT for CS,CKE,ODT and 36 Ohm for BA,A,RAS,CAS,WE

32 2 s ZPRJIVS S3 MEM A 3220 22 » =PP1V5  S3 JMEM A

POV75_S0_MEM VTT A
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St [ [ [ MEM A cRE<1> s s O
REPTI0T SR ‘[ B s
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823y 2 ciam ci S0} 2 ciam 2 cirm 2 cimm MEM_A_R<3: RP3402 S SVATLRTTITTS 0.47U0F 0.47UF
= fiF fiF Y e i fiFa o nn s . O P
365w MEM A BAClS RP3402 4 5 svi/3zw _axozol 2 Cpmuoxsr-1 |2 CEmu-xsR-1
MEM A ODT<0>. RP3405 1 5 5917370 ax0201 200 200
= 1 MmN A CAS L. RP3405 2 S SRI/32W ax0z01 g
MEM A A< LLELLE 5 R 1C3484 |1C3485
2 CAPS ALONG PACKAGE EDGE 2 2 CAPS ALONG PACKAGE EDGE MEM A WE L « s T oot 0,47UF == 0 47UF
MEM_A_A<10> RP340 T 5 STI732W %0201 S i D
uEM A AL RP3I10 S PN fih fih
MEM A cs e RP32403 3 o SSI/3T axoz01
= MEM A RP3403 " 5 Sei/3zw ax0zol g
’ ’ MEN A_cs L<1> _ RP3404 2 oSS iwozel 1C3486 |1 C3487
MEM 1 RP3407 2 7 5817320 4x0201 0.47UF 0.47UF
MEM A BRSO RP3404 3 o 591732 4x0201 S S
1C3404 1C3424 1C3454 - RP3404 . T Svi/a worl Sopuowsne1 |2 Gemeoxsno
2 20F 25,20F 2 20F MR ST oz
2 & 2 &y 2 & MEM B <15 Rp3406 : d
M iy M - " RP3406 2 SR I/3ZW a%0301
MEM A BA<2> RP3406 3 s sei/3mw axozon
A a2 RP3206 T s T ot
1C3405 1C3425 1C3455 - eI TwoTT
2.2UF 2.2UF 2.2UF MEM A A<6> RP3407 N s
S Godv S adv 7 b3y e . RP340 2 5 SSI173% a%0301
654 654 854 Ta RP340 5317320 ax0z
PO S s FozoT
MEM B AcEs RP340 N 5 SYI/3ZW ax0701
L8 T/ iwoTT
COLUMN OF THREE CAPS BETWEEN PACKAGES COLUMN OF THREE CAPS BETWEEN PACKAGES
5
. , =PPOV75_S0_MEM_VTT_ B

= B RP3413 B
o s n cxpsge RP313 oy | $3482

' o
. MEM B A<g> v s ;
o D B cs 1e1s _RP340Y n PR LR vEr T T
! D o ael RP34TT " S SSi1/3%W a%0z01 geR
o ;,—g =BPLV5_S3 MEM B . v o =PPIV5_S3 MEM B . o7 O B ERvE T
RP3409 s .
7 50 2 1 (D MEM_B_CS_L<0>
1C3428 C3402 1C3422 1C3432 103490 103452 & MEM B Aciis RP3410 5 o Se1/33W ax0701 1%3447[619
2 .2UF 2.2UF 2 .2UF 1C3438 3 2UF 2 2UF MEM B Aclse RP3408 L S 1/ iwozor i
S0y S0y S0} 2.2UF 0% ot R =% av
P e ey ey ey RP34T 3 &SI/ awomon 2 Erwxsnot
2 Cim i 2 chru 2 Chim 2 Chim 30 20 1 [IE—MEM_B_RAS L RE34TT STE 01
S5 55 SE5r SE5e SE5r T p— B S Txoz01 |
oo MEM B CKE<1> RP34T3 1 5 5e1/32 axozol
o D h ace RP3ATT S PR LR vEE Ty
L C3429 1¢3403 1¢3423 1¢3433 1¢3453 o DM A9 ppyyy VM7 " c3461 |iCc3462
3 2UF 2,201 2320 2,20 2320 o quragrn RP3408 P TS I/ awozo 0-470F — 0.470F
2% 2 Gimn 2 Gigw 2 Gigy 2 Siin i D o an RP3408 B o SeI/3aW E¥0z0T S N
(=1 §65%e §55%e §65%e §55%e oo OD—MEM A sy > T Srwxsnat |2 Sxsn
o o ueM e ace RP3I110 AN )
L ! D — e hat RP3414 B T Sv1/3aW a¥0z0T
s mm MEM B_RA< RP3208 L s ST dxoson 1C3463 |1 C3464
2 CAPS ALONG PACKAGE EDGE 30 39 3 MEM B A<1d> RP3410 2 7 RIS ax0z01 0,470F 9,47UF
2 CAPS ALONG PACKAGE EDGE m = ST73%W aw020T 300 300
RP3414 36 2 B 2 ggl}w{—x')k—] 2 §g§l4—xak—]
1 e MEM AL RP34T4 3¢ PR
o730 2 11 (D>—_MEM_B_Ac< R
= . m- MEM B ODT<1> RP3TTI 36 5 a7 5+ 175 aozon c
0

TRI/378 ax0201 1C3465
RP3414 36

6730 29 11 M = = < ! i

6730 29 1 MEM_B_A<11:
[eesY LB SE1/37W %0201

1 '
G3406 G3426 1 C3436 1 C3456 . MEM_B_pA<o> RP3412 AN
%02 £0y? 3 2uF 3 20F o mm MEM BowE L RP3412 B S SvI/3Ew awozer
2 QiR 2 Cidm 2%y 2%y == RP341Z SE1/32W  ax0201 1C3466 C3467
§53-1e So5ore 2 &y 2 &y e 30 2 1 [E>—MEM_B_2<10> 2 u 0.47UF 0.47UF
§65%r §65%r o7 20 20 1 [ MEM B BAS2> RP34T a s ST axozon 9 i
MEM CLOCK TERMINATION T o w
163407 163427 1C3437 1 C3457 A i
Y 2 2.20F 2.20F Place RC end termination after last DRAM 1Cc3477
e P 25y o
2 cham ? ghu 2 &3y 2 &3y Place Source Cterm at neckdown at first DRAM 9,47UF
02 R R3468 2 &nuoxsnot
30 EiTa—— |
L L 6 20 27 1 MEM A CIK neo> 2 2 mag
L L = iw |
C3468 ot
COLUMN OF THREE CAPS BETWEEN PACKAGES 3.3BF 205
&2 R3469
by 30
o7 20 27 12 MEM A CIK P<o> s >
10w
i T SUNC pate-o7 28 301
R3478 c3479 DDR3 Bypassing/Termination
30 TN NOToEN, 29
67 30 29 13 MEM B CLK N<0> 1 Zuos cusgmen || I
e amnl Apple Inc. 051-9277 | D
1720w 0.1UF TEvICIon,
Cc3478 oy [ 2.8.0
3.3PF 201 33 .8.
33 6.3v NOTICE OF PROPRIETARY PROPERTY: Lt
crul2 R3479
gen THE INFORMATION CONTATNED HEREIN IS THE
30 PROPRIETARY PROPERTY OF APPLE INC.
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P3V3_S3_CARDREADER

P DCARD_IOVDD
: 163503 SDCARD_PLLVDD
SRpracAL 2 1c3502 |1 C3501
L3500 0.1UF —— 0.1UF
0.2208 o
e i R3505 is for rail discharge. GL822 may cycle PMOS to
= recover from card error. Off duration is 100ms and card
' . = voltage must be less than 0.5V for at least lms per spec.
PP3V3_S3_CARDREADER_AVDD
T o Keep this net short! © bp3u3 su Sp puR
T Sato® €3507 13505 'R3505 BRI 33500
xon-ciins 2 R a.70F i Max current = 800 mA SD-CARD-K16
of el e g on —fo|vs
= Lo [vss
H 2 8 8 cixpy  R3529, . socoxmp  BISIL Lk ]
"oE po| 13 SD D R<0> R3528, ) D<o 16 | baro
4 24(ET—USE_SDCARD P 3]op U3500 p1| 14 sp_p me1> R3527, 0 i v b1 1 | part
@ u(@ryUSB SDCARDN 2l GL822 p2{ 9 sp p Rez> T TP MY Raszes D2 1 o |oar2
NO_STUEF, L 03[ 10 sp p me3» ®3825, . <3 15 | co/oars
R3507 GL137_RREF 4 |rrEF paf 18 Sp D R<d> T T masaa, g p<a 19 DAT4
By criTICAL DS 19 5p p mes> R3s23, eV VN bes 5 | oars
a0 D6|_20_SD_D_R<6> o T R3522, i D<6: 14 DAT6
p7[ 21 sp p mer> misal, <7 A [ oars
GL137_GPIOO 22 |Gp100 (xeu) A 135 =« oy sp cp 1 {5 | caro pETECT SW
GL137_cp1Ol 6 |ceror sp_cuxl 12 e cucn RIS20LANA 2 32 sp oo i vy L2 L5 |caro_perEcT cnp
\ lcpTO2 T sp_we| 24 ” Ao somt < Sb We 4 & |WRITE_PROTECT_SW
R3509 @) cup| 11 so e m R35191 P . vop -
ox RsTz* 9 o cpg| 23 spcon pETECETE"Y g 7 =
Yo rEST T s ns| 2%y vo swer 10 |smo_pru
=1, THRM_PAD casis ' 1 asa R $——10 |srwo_ey
PDMOD: POWER DOWN MODES 3 1oee L §%27 ¢—— ro|sED PN
NC = DISABLE (DEFAULT) = =, ER R E N A T o PO |SHD-PIN
10K LOW = POWER SAVING MODE ENABLE = A ki i e, s o —
10K HIGH = REMOTE WAKE UP ENABLE  casae ! 51620237
Do Cloer
03500
SSMGNITFEAPE

2 SDCONN_STATE RST L
oD =

'R3590
10K

£y
17200
i

201

2s (>—SDCARD PLT RST L

SD Detect & Reset Logic

CONN_DETECT Debounce,
'SDCONK
"IN+ musts be pulled to GND if not

SD
Converts
RESET

nversion, Detect-Changed PCH GPTO Latch Circ
2o Ree 1 TEo T g Tey el "Tana] "B At ive R ign Buiges
S8, “Spdeedee " 183, R

P3v3_S4_SD_HPD

Wwill only function if Reset logic is low.

From SD CONN ->

Connector shorts GND with Card_Detect_SW signal
when SD card inserted.

DLY block is 20ms nominal
When LOW_PWR gated dessarts,

VDD

DX NC

-> To SMC & Isolati

8 SDCONN STATE CHANGE SMGpym «:
(o0)| 7 SDCONN_DETECT L oD

-> To GL822 Chip

*** Need to confirm with SW weather LATCH is required.
(SDCONN_STATE_RST_L will be required with LATCH)

RST_OUT# deassserts for >80ms,
regardless of RST_IN# state. Otherwise RST_OUT# follows RST_IN#

&5 SARER SRS

then asserts for 10ms

J(then to P GPTO)

Ismc MASTER=J13 MLB_NON_EOR

SYNC_DATE=11/10/201

SecureDigital Card Reader

r—
051-9277 | D

Apple Inc. r——
S 2.8.0
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T TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 35 OF 109
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CRITICAL
¢ (>—BCIE TBT R2D C_P<0> €3600 |- - — oMTT TABLE — 4 L e o>
0.10r 1 [75 1 wercewoz Lee BCIE TBT R2D P<0> 5 | pErp_0 reos TETP 0|2 . pCIR TET D2R_C_P<0> C36 nom : —ECIE I0T D2R < oo
4 PCIE_TBT R2D N<0> o o .
o PCIE TBT R2D C N<0> 1 : 2 PERN_0 PETN_0| s PCIE_TBT D2R_C N<0>
(208 €360 | CACTUSRIDGE4C s c36a1 . PCIE BT D2R N<O> .
0.10F ptivee T T ey Ran-cEmisoT
<1> L svM 1 OF 2)
© » (Tp)—ECIE TBT R2D C P<l €3602 Il iz ¢ c3642 |- <1>
i PCIE_TBT R2D N<lx e ot
PCIE TBT R2D C N<l> L PERN_1|g PETN_1 o PCIE_TBT D2R_C_N<l>
o €3603 — g 2 & = C3643 || :  »cim BT D2R Nel> .
0.108 i 5] 2 ‘—{MUF R T =T
2
o+ (OD_ECIE_TBT R2D_C_Pe2> c3604 .|| ] 0 ]
0.10r || v wen-cewnowor Lex PCIE TBT RID P<2> 2515 | pERe_2 & | ppre_o| 201 o pCIE TBT D2R C_P<2> C36404)UF i BCIE IBT DIR p<z> e
4 PCIE_TBT R2D Ne2> e | ppry 2 o bt K
ws PCIE TBT R2D C Ne2> NI K PETN 2 e PCIE_TBT D2R C N2>
o> €3608 } } -S—— [ca] = C3645 . ||: _ pciE TT DIR m<2> e
3635 37 0.10F (=] ‘—{u_,“ T 1ev  ¥er-cEmn0zol
o« [ID_PCIE_TBT R2D C pe3> c3606 .|| 1%
o o ion | [T e Les BCIE BT R2p p<3> w1 | pere 3 & purp 3|27 e perE TBT D2R C P<3> C3646 . PCIE BT DIR P<3> oo
o PCIE TBT R2D C N<3» €3607 .|| [2-ECIE_TBT RZD Ne3> 2 | pERY 3| pETN_3| *°1° o PCIE TBT D2R C Ne3> S
(208 e LeE: C3647 .|| pcr 7B _poR_we3s
0.10r ‘—{MUF T (O - Ty
>¢ [IT)—LBI_BCIE_RESET L "6 PERST N RSENSE|_U20 TBT_RSENSE
IBT_PUR_ON_POC_RST L 72| pwr_on_poc_rstn o oom moms
RBI.
R3655 . ;
PP3V3_TBTLC RTR ;10 3 a0 5 787 HONDCO 2052 | wowoco N HoTE: The following pins xequire tesepoints:
w . - 8 P10_15
oMIT TP_TBT MONDC1 [=7) NeL——x NC 20w - —
R3615° roneer i 1 - cero_1 9 - GPIO_11
DEBUG: For monitoring current/voltage 220 .
1 . o . 2 - Gp1o_2 10 - GpTO_14
. 3 NOSTUFF TBT_MONOBSP wie ¥ X
R3690 R3691 R3692 R3693 UEE “* | wowoBs_p 3 - Gpro_3 11 - GeI0_0
S P . 3k = o TBT_MONOBSN wis | monoss_n - X
s s 2 o = 20w Noue - Not used in host mode 4 - e210.5 12 - ce10_12
) 2 o CRITICAL w2y a0 e bERUG: For menitoring elock & - S5 - perE mT 1
o e o S0 5 4 _TP_TBT_THERM DP THERMDA Q & [pere_rsT_o_npe TP_TBT PCIE RESETO L - PCIE_RST_LN 13 - ep10_10
e ouIT_TABLE e e P 7] £ | pcre_rs1_1 w7 TP TBT PCIE RESETI L 6 - PCIE RST 2 N 14 - pB_ISTX
10 TBT_SPI_MOST % | gp pr H @ [ PCIE_RST 2 Np*® TP_TBT_PCIE RESET2 L 7 - BCIE_RST_3 N 15 - PB_LSRX
(TAT_SPT_MOST) s |o 90 o2 (rer ser wrso) : 10 TBT_SPI MISO > ez 0o |3 s g [pctE RsT 3 Np TP_TBT PCIE RESET3 L
5256-ncexc - g
(TRT_SPT_CrE s fo M > IBT SPL C5 L 2q EE_CS N| & o
. 2 we 8 PCIE_CLKREQ_OD_N["e ~TBT_CLKREQ L .
e et es o0 . BT SPT CLK EE_CLK IRl CLKREQ L @ PP3V3 TBTLC RTR e
L rerRom wp L 3w« 15+ (E)—JTAG_TBT_TDT v | py E EN_LC_PWR[ % TBT_EN_LC_PWR oD .
1« (D> —2TAG_T8T TS o | g H R3698
TBTROM_HOLD L 7 © D _2%AG_TBT_TCK e | mex u REFCLK_100_IN_P| PCIE CLK100M TBT P e 10
+ @Um—JTAG_TBT_TDO | 100 ] REFCLK_100_IN_N| 2L PCTE CLK100M_TBT N e iaow
BT TEST PR Goop ~os | est_pwr_coop | & g XTAL_25_TN o SYSCLK cLKk2sm 18T R -t :  syscix crxesm mer PR
PR 5 S XTAL_25_ouT| 22 7P _TBT
8 25w
R3625° 'R3629 £ — i
> R e 5 _DP_TBTSNKO ML P<3> ¢ | pesnko_3_® TMU_CLK_out| Mt TBT TMU CLK OUT o \ e s =PP3V3 TBTLC RTR
o N 6 34 _DB_TBTSNKO ML N<3> =1 | ppsnko_3_n TMU_cLK_TN| % TBT TMU_CLK IN
a0 Lk e 5 _DB_TBISNKO ML P<2> =16 | ppsnko_2_p NO STUFF 1R3680
& 5 _DP_TBTSNKQ_ML_N<2> 215 | pPSNKO_2_N ppsrRc_3_p [ A1t TP_DP_TBTSRC_ML_CP<3> 1 R3699" ‘R3696 10K
° = 3. R3697 Tox * By
e 3 _DP_TBTSNKO_ML_P<1> 50 | ppsnko 1 P |§ 4 DPSRC_3 N [ B1° TP_DP_TBTSRC ML CN<3> 100K v 0 e
= _1p |E 5 12w 0w 2o
= ¢ 24 _DP_TBTSNKO ML N<1> 27 | ppsnko_1 N | S o DPSRC_2_p | A2 TP DP_TBTSRC ML CP<2> vam K ur ?
B13 201 z 2 3s _TBT DDC_XBAR EN L
e s _DB_TBISNKO_ML_P<0> e20 x | oesre 2w TP DP_TBTSRC ML CN<2> 2
2 DPSNKO_0_P |2 (o] 24 1» _IBT_GO2SX_BIDIR
& 5 _DP_TBTSNKO ML N<0> 10 | ppsnko_o N | @ > Bl DPSRC_1_P | 210 TP_DP_TBTSRC ML CP<1> = = = R3681 for CYA
¢ 24 _DE_TBTSNKO_AUXCH P 2 | ppswxo_aux_p < S| opesrciw| ®' e pp TATSRC MI CN<l> allows separation 'R3681
SNKO AC Coupling s 34 _DP_TBTSNKO_AUXCH N 25 | pPSNKO_AUX_N - 3] DPSRC 0 P | 2% TP_DP_TBTSRC_ ML _CP<0> of GPIO_2/GPIO_9 0
13 "0 1 B9 if necessary Taom
. ) . o be_rBTSNKO HPD [N £l besrc o T pr rrsRe me cneo> . e
« + (DB TBTSNKO ML C P<0. C3620 I DP_TBTSNKO ML P<0> e < opsnko_upp_| 0 3 Stuff one of R3861/2. i
o.1vr I _ DPSRC_AUX_P | 2 TP_DP_TBTSRC_AUXCH_CP
o+ (ZE—DE_TBISNKO ML C N<0> C3621 Il DP_TBTSNKO ML N<0> e R3630 60 3 DP_TBTSNK1 ML _P<3> = | bpsnK1_3_p H DPSRC_AUX_N | ©2 TP DP_TBTSRC_AUXCH CN >
oaor 11 100k o 34 _DP_TBTSNK] ML N<3> o | ppsnk1_3_N n %
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¢ «ET>—DR_TBTSNKO AUXCH C N 3629 H : DP_TBTSNKO_AUXCH_N e ™ o D—IBT_A _D2R_N<0> 22 | pa_cTO0_RX_N H g PB_CTO2_RX_N| 22 TBT_B_D2R_N<0> oo w
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[mess H DS TBESNKL ML P<l e TBT_A_LSTX PA_LSTX/CIO_1_LSEO PB_LSTX/CIO_3_LSEO| “* TBT_B_LSTX oy -
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o« QD_PE_TRTSNKI L pe2s 3634 | P TBTSNKL NI pezs o 7o @-DP_TBTPA ML C N<1> = |pa ppsrc 1w B Pe_ppsRc 1 | P2 DP_TBTPB ML C N<1>  gr.oo
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o ne2> <2> =~ PA_DPSRC_3 ] _DPSRC_3 3 o
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P1V05_TBTLC RTR

2272 ma (single Port)

250 mA (Dual Port)

EDP: 1000 ma c3700i Lc3710 1 3729 1 C3712 lc3713 1C3714 CRITICAL PP1v0S TBTCIO RTE
10U 1,008 1,008 1,008 1,008 1,00F OMIT_TABLE I .
523 20, o, 29, 208, 5, veciro_on veeiro 3377 m (singlo-port)

e T T N - T I - N veeieo_on U3600 veeieo RN S
vecipo_on  CACTUSRIDGE4C vee1po 3740 ' c3741 c3742 ! c3743 ¢ c3744 ¢} c3745 * 1 C3705
VECIZ0 0N (svi7 OF 2) vecleo o 1o 1o o o o oF
veciro_on vecizo o o S i 3 . ol . .

10UF 1.0UF 1.0UF 1.0UF VCC1PO_ON VcC1ro
£29 3 208, 2, veciro_on veeiro

exmcisn T T - T vec12o_on veeiro -
vee1ro_on vee1ro
veciro_re 0 veerre
veciro_re

L veeiro_re Q veeizo
- vecizo_pe > veero
veciro_re veerre
vee1po_pe PP3V3_TBTLC RTR 5 i o0
Mool veesrs %0 RA (Duaf-fore) ")
veorne e veesrs 417 EDP: 240 ma
- veeses €3770 '| €3771| 3772 €3773 1|  €3774 1 3760
VCC1P0_PE 1.0UF 1.0UF 1.0UF 1.0UF 10UF
VCC1PO_PE VCC3P3_CIO Pt a5 P a5 S iy
VCC1PO_PE veesrs_cio a}n)—:S;T seoron ozoiop oeorion : S
vee1ro_pe veears_cto
veciro_re veesps bo AL
veears_op
vee1r0_DPAUX iStubored =
VEC1P0_DPAUX Mssebersl
vss vee3P3_DPAUX
vss
uss
vss T
vss veeses_poc
vss
vss vssPE
vss vssPE
vss vssPE
vss vssPE
vss vssPE
vss VSSPE =
vss vsseE
vss vsseE
uss vsseE
uss vsseE
vss vsseE
vss vssPE
uss vsseE
uss vsseE
vss vssPE
vss vssPE
vss Q VSSPE
vss Z vsses
vss U] vsSPE
vssPE
vsseE vssPE
vssPE vssPE
vsseE vssPE
vsseE vsseE
vsseE vssPE
vsseE vsseE
vsseE vsseE
vsseE vssPE
vsseE vsseE
vsseE vsseE
vsseE vssPE
vsseE vssPE
vsseE vssPE
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Page Notes

Power aliases required by this page:
- =PPVIN_SW_TBTBST
P18V_TBT_REG

(3.3v FET Input)

P1V05_TBT_FET

(8-13V Boost Input)
(18V Boost Output)

(3.3V FET output)

(1.05V FET Input)
(1.05V FET Output)

PVIN_SW_TBTBST
8-13V Input
Changes required

S18409DB:
vds (max) : -30V

CRITICAL
vgs (max): +/-12v
vgs(th): -1.4v

93880 Rds(on): 46mohm @ 4.5V Vgs

ST8409DB

sin Id(max): 3.7A € 70C

TBT

15V Boost Re

‘cRiTICAL
L3895
6.8UH-4.0A
1 2

o L_SW_TBTBST

for 25.

Signal aliases required by this page:
- =TBT_CLKREQ_L
BT_RESET_L

N
@
3
3
o

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

TBTBST_PWREN_DIV_L

R3881*
150K

53
17200

201,

Supervisor & CLKREQ# Isolation

, _=PP3V3_SO .
P33 TBTLC RTR
C3800 ¢ | crrrican  |'r3807
'r3ga0 12 = VoD oo
03840 10x xsn—g%gx U3800
SSMSK]SAMFVP:iEi SLG4AP016V 220

=IBT RESET L

PP1V0S5_TBTLC

Platform (PCIe) Reset

DLY =

TBT CLKREQ L

16 (OUT}—IBL_CLKREQ L
<o

Pull-up provided by SB page.

TBT_PCIE RESET L oo

60 ms +/- 20%

TBT_CLKREQ_ISOL L

gulator

3.3V TBT "LC" Switch
U3810
r—
TPS2?924 =PP3V3_TBTLC_FET
A2 23 Max Current 2a (85Cl
v vour( [
RIETT .
P U3810
A ap
c3sio ! AMZFM ] Part TPS22924C
1ooup —L A g
»;; vee F——
om 15.5 nomm vp
¢ 2y 25-8 monm tan
£o7_ex_xc_zsor
R3816’
36.5K
X
e
1.05V TBT "LC" Switch
.
TBT_EN_LC_1V05 h witc
U3815
4o » _=PP1V0S5_SO_P1VOSTBTFET TPS22924 P1V05_TBTLC FET B
- A Max Current = 2A (85C)
Sy vour( o
T U3815
c2815 —" o Part TpS22924C
B Type Load Switch
o 203 monm 778
e 1.0v 28.6 mOhm Max
c3g16 !

©3816 must be 10%

RC guarantees minimum 5ms to reach 0.5V

Tolage nov specitied nere, C€3890 * 13891 i
ther page. 10UF 10UF
i 20 s TR CINE WiDRRa 8 e CRITICAL
Ragori| o E- [ ]
200k B ENEEE R3889 " Dp3895
vy ¥ = 12t Sznmsmn
b = CRITICAL s NECK_wroTi-o.2 201
<r13| - . MIN LTINS WET - 2
eTBST EN UVIO e o e
LT3957 NS2 2 XW3895
TRTBST INTVCC e . g 890
T e e g 30RO .
4= p e T .
TBTBST_V( 20 lve : Max Current = 1.0A
MIN NECK WEDTH-0 2 m 4 Freq = 300KHz
g
IBIBST AT 2 mr i 717?]5‘/ TIBT REG
TBTBST_SS 32
:c38o5| |:c3897| | C3884 3882
t c3m02 10UF Tour Toue
2 o i S
2 Xsr-cErM 2 xss-u_m XSR-CERM 2 xsn-u.xv
€3894 3 0603
0.33UF SGND GND
% ~Seip, 3
BN N R e c3896 1| [©3898 1] | c3ss3: €3881 1. c3g99
4o: M il el Bl el Bl 10UF lOUF J/n ﬂ Dolur
5 s c[w 55 2 xsn e
UVLO(falling) = 1.22 * (R + R2) / R2 " oeos oso oicz
UVLO(rising) = UVLO(falling) + (2uA * R1)
SoND shorted to
= 4. allin . risin = . * +
UVLO = 4.55V (falling), 4.95 ( 9) D inaide package, Vout 1.6V (1 + Ra / Rb)
ho XW necessary.
ooy | 03888
SsmeNaTEEAPE ‘R3888
330K
sax vgs: k4
03888
SsMeN37FEAPE
smc_peravep pwren ame e
TBT "POC" Power-up Reset
Intel investigating whether RC is sutficient.
1 54+ _=PR3V3_S4_TBT
CRITICAL
o5 Pull-ups R3610 -
ENsE  (J3830 RESET+j _ TBT PWR ON FOC RST L o
Trs3808
TBTROCRST CT ler o Gl mereocrst wm L
oo E 03825 100K
R SSM6N37FEAPE o
o-00870 1p53808625 KA
T B vt = 2.33V +/- 2% [T TBT SW RESET L »
Delay = 27.3ms = = <
1 c3825 .
San2 wr: c value may need tuning.
2 soncom
1.05V TBT "CIO" Switch
03820
TPS22920 - .
o 22| . Max Current = 4A (85C)
»i]vlu vou'{
L <2 U3820
crrTICAL
BT EN o P art Tp522920
p— Sv—— T T SiC ohTe-ii io/sor
R(on) 8 mohm Typ TBT Power Support
@ 1.05v 11.5 monm Max T -
051-9277 | D
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3

3V S3 WLAN FET

SYNC_DATE=10/11/201

wos(01) 20-20 wom 82,59
Lomvmn 0.750 & (zop)
CRITICAL
CRITICAL 050
DMP2018LFK
R4052
I DFN2563-6
AIRPORT gt e
MECEE et
2PP3V3 _WLAN_E z =PP3V3_S3_WLAN, ,
4 (18T T
%/ caos1: 'R4051
0. 3311{3% 10K
200
C4050 X2R 2 uf
cRITICAL 0.10F 52 R4050 |22
1|2 P3V3WLAN_SS 1 2 PM_WLAN_E¥rd .
SSD-K99 f ° Y
1oh P
+ iev o
FiacaKErs_sorseriace close 13 4030 xsyCan 3
WIFI_EVENT T 0T 5 41 4z
- 0.10F ISNS_ATRPORT_P
- oo PCIE AP R2D N 1|2 -10 PCIE AP R2D C N (rmu e ISNS_AIRPORT N gmmy .
Tos 16.3v 201 xsr
_ C4030
: - Fuacaxrs_sors-risce close to 34001
10 - o PCIE AP_R2D P 1E R2D e
= - 0.1UF p—
1z wosture  mrewns3 o 04010
[ PCIE_CLK100M AP N m. .o 1R4017 Ra018" sswaRISEY
s - PCIE_CLK100M_AP_P e K K 'RA014
o - @ i e
15 - 2 ) J20u
16 - w, '
ol L lye BT waxe p
10 PCIE AP _D2R P oom ¢ 1c s EINS BI_uaKE v
17 PCIE_AP_D2R N vm « e
1 o woszure wosture woszore
20 'R4016 'R4013
= PCIE_WAKE L _gom 15K 15K
oD 3 3
(o7 i o lser oes i
51450335 ! GND !
= L
BM SLP S4 L A2 BTMUX SEL
BLUETOOTH c4011 !
-— ¢ USB_BT_CONN_N -
-~ s USB_BT_CONN_P
R4001
19 PP3V3_S3RS4_BT F ANz =PP3V3_S4_BT 1
o \/S\QGW
helfd
03
R4902 PP3V3_WLAN_F ’
1C4032 iAPn 2 =PP3V3_S3_BT
0. 1UF -
10y, 1w DLY = 60 MS +/- 20%
2 §ed HEoLE J1U
201 402 5 5
CRITICAL 55(8‘,{ 2
PLACE_NEAR=J4001.18:1.5mm VbR o
7 4053'| R4054' A
R R SLG4AP016V
100K 232K P ——— AP RESET L m:
5 gE)
1/288 17203
A, 25, (AP PWR EN e
. P3V3WLAN_VMON R4 g 90
. AP_RESET_CONN_L 4 AP_CLKREQ L _R 2 1 AP CLKREQ T. e :c
1720w
5
201
< AP_CLKREQ O L 7
R4055'
10%&( | TN
Vo 1 X21 WIRELESS CONNECTOR
2 =

CS Apple Inc.
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51480393

CRITICAL

PCIE/SATA

CRITICAL

PLACE NEAR=J4501.1:3mm 0.002
Y

cRITICAL

14500
FERR-70-OHM-4A

< PP3V3 SO SSD_FLT,

VoLTAGET.3v N
100

TX side should

Per PCIe Spec, only

RUE rotn ss0 oan vre

oD < o

= osd

RUE 6o

g
B
b
7

have AC cap

PP3V3_S0_SSD_R 2 1 =PP3V3_S0_SSD

ISNS_SSD_P
ISNS_SSD_N

=PP3V3_S0_SATAMUX,

' C4505

'R4505 =
470K =
sy

200
o
L7201

3
a
5

C4519
0.01UF

1 c4514

c4518

"

ND_votne:

U4510
CBTL02043ABQ

1
2
3
1
5eun_vafn=drue PR
6
7,
8
9

C4521 0-1UF

aop  VOFN 5o g

TnSTRUE

o.1wr |, o

TRUE (i

]
|

no_N Bo_N| 18

C4517

c4513

v ey oz01

am:e o« 7

1lgyn uprn
12

13GND ydIDATRUBS ¢ s sso wo v

al_p
ALN

B1_p|
CRITICAL SiET
BI_N|

c4512

B rern s mp ¢ weo

ame e

124

TRUES ¢ s sso wzn

\ cosl 28

16 BCIE CLK100M SSD P
17 BCIE CLK100M SSD N

ams s
ame e

19 SSD_CLKREQ L
20 SSD_RESET_L
21 ¢ SATA_PCIE_SEL

co_n| 14

c1_p|

c1_n 12

vss
s:
vss
THRM
PAD

22 SMC_00B1 RX L
23 SMC 00B1 TX L

24 & ssp pavaso ey )

R4520
o

ame =

25
26

27
28
29
30
31
32
33
31
35

GUMSTICK2 CONNECTOR

35383361

C4516

| v

C4515

15v 0201
XSR-cERM

Cc4511

lev 0201
XSr-crm

Cc4510

1]z e

Tev 0201
¥Sr-crm

Ismc MASTER=J13 MLB_NON_EOR
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SSD CONNECTOR
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Right USB Port A

USB Port Power Switch

crITICAL
04600 cRITICAL
L4605
rezseion 4% o
, _=PP5V_S3 RTUSB 2] o oura 2 . PPSV_S3_RTUSB A_ILIM ' 2 PPSV_S3 RTUSB A _F
ENENEY our2 I RECK WIDM-0. 15 me 0603 NN NECK WiDTH=0.375
- Uotmestsy 4605
.. oOmUSB_EXTA 0C L FavLT1* ILIM 0.010F
_' Nex_JFAULT2* 19 srytren crITICAL
) ) ws-con J4600
¢ USRI [— s F"; : DrRoNs USB3.0-J11-J13
crrTer 3 Mo E s usn2_pxoa_wxen . ; R
C4690 * 1 = C4695 ! - 1 oveus
R g £ - 1ogE — USB2_EXTA MUXED F N < USB3 BXTA TX F P El DGt
comnlian * 2 i coneliin o USB2 EXTA MUXED P LYY YL 1USB2_EXTA_MUXED F P «» USB3 EXTA TX F N EN Dot
o SRS B sy - oo
EEER D-
T oo 9l S 1 op+
EEPE >
6lVBUS. & GND
. . {1 USB3_EXTA RX_F P
Current limit per port (R4600): 2.18A min / 2.63A max 2onp o [osuRxr
o usp3 Exa RX F N osnx.
o0
GND
D4600
= RCLAMP0582 11
SLP1210N6 2
CRTTICAL )
)
15
16
GND_VOID=TRUE =
CRITICAL ]
L4610
8001-254-1001A
2
Mojo SMC Debug Mux 0 y—UsB3 Bxra mx LYY
« 10 (o USB3_EXTA RX P L
L
—PP3V42_G3H
¢ M030:YES CRITICAL CRITICAL
o 2 D4621
MoJO:YES R4650 ESDOP2RF-02LS ESDOP2RF-02LS
€4650 ! 10K TSSLP-2-1 TSSLP-3-1
0.10F e
5 7] vee i
SMC_DEBUGPRT RX L & 5 e wl
w42 o (}_SMC DEBUGERT TX L “u- yaeso ¥
r>_Usp Exma ® 1 [on T GND_voTD=TRUE =
o USB_EXTA_N D. CRITICAL
D M0J0:¥ES
) 5rf 10 SMC_DEBUGPRT EN L an~
GND_voID=TRUE
anp Choose stC €4620
SIGNAL_MODEL=MOJO_MUX Choose USB 0.10F
HOPEL=HOTO. o usEI ExTA TX N | |2 L.USB3 EXTA X C N . ;
1l C4621
ey o.or
= USB3_EXTA_TX P 1 2 s3USB3_EXTA TX C P b 2
o e CRITICAL CRITICAL
o D4610 D4611
MOJO:NO ESDOP2RF-02LS ESDOP2RF-02LS
R4652 TSSLP-2-1 TS6LP-3-1
0
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¢ _=PP3V3_SO_AUDIO

CRITICAL

J4700
DF40CG3.0-48DS-0.4V
F-ST-SM,

49 50

SMC_BC_ACOK

ON MLB SIDE AS LIO CAN'T FIT CAPS

c4721

1]z

USB3_EXTB_TX N rewm o o

e O
(Right Speaker Enable) @ 3 ¢ Ty USB_PHR_EN o USB3 EXTB TX C N e
\+ « QU_AUD_I2C_INT L r
+ _=PP3V3RIVS_S0_AUDIO hd v
o USB3_EXTB_TX C P ! || 2 USB3_EXTB TX P pmy i
44 o(@Ty—=12C LIO SDA SPKRAMP_INR N oo e e ,X;.MW‘
« oDy =12C LIO scL SPKRAMP INR P s crITICAL CcRITICAL “ o.10F
D4720 D4721
ESDOP2RF-02LS ESDOP2RF-02LS
[i¥e:r0% SYS_ONEWIRE IP_PERIPHERAL DET g ¢ 1o TSSLP-2-1 TSSLP-2-1
IPHS SWITCH EN o . s
23 ¢o}_USB_EXTB OC T EE] B Y o
15« (D—HDA RST L 5[5 o268 Guo_voro=raue
¢ (D SMc_LID 27 28 USB_CAMERA N GD e R4710
¥ omy__AUD GPIO 3 29 30 USB_CAMERA P e = 0
< 31 2 <D 2
_—) % e
4 ¢ R =12C_MIKEY SDA 35 36 USB_EXTB P NOSTUFF
44 ¢ ETy—=12C_MIKEY_SCL 37 USB_EXTB_N C4731
T P —
o0 1o ¢ [D—HPASYNG n <. USB3_EXTB_RX_RC N 1 | } USB3_EXTB_RX_N ame e
10 — xon_cin
6 16 ¢ [Ty HDA_SDINO 43 44 R vOTReTRUE o oz
s 6 0.10F
e 16 « [TTy HDA BIT CLK o]
o e 16 « [TTy—HRA_SDOUT ol -
R 47201 ca710 1 5L~ s e
i 4107 ——O—"—1 crITICAL crITICAL e grot L] 2 g USB3_EXTB_RX_P e
18y o D47 D4711 rool [ ozon
XSR-CERM , sonecaam ESDOP2RF-02LS ESDOP2RF-02LS 0-10
o o 998-4617 TSSLP-2-1 TSSLP-2-1
R4720

PLACE_NEAR=14700.9:1.5mm

] A
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U4900
LM4FSXAH5BB
o 4 16 o@Ey—LPC_AD<0> @—e— 213 [rpcoano (1 8822 AINOO|_E2 SMC_ADCO -
69 43 16 5, LPC_AD<1> A13 lLpcoapl Arno1|_E1 * SMC_ADC1 am -
o 43 16 s @y LPC_AD<2> =g C12|LPcOAD2 OMIT_TABLE Armo02[ F2_ g, SMC ADC2 an
wowi@yLBC AD<3> 0 ey Dillipcoans AINO3| FL__ g SMC ADC3  Sm.
wsmy LPC_CLK33M sMC " 0" mizlipcoctk amvoa[ B3 g SMC ADC4  m.
o OD LPC_FRAME L D13 LPCOFRAME™ AINOS| A3 g SMC_ADC5 am -
SMC_LRESET L C13]LpCoRESET* ANO6| B4 SMC_ADC6 o= P3V3_S5_SMC -
316 5 LPC_SERIR! o, H13 |LpCOSERIRQ AINML‘M@N
e PM_CLKRUN_L 611 LPCOCLKRUN* AINOS| BS @ SMC_ADC8 am L4901
422 17 « —LEC_PWRDWN_L e Flijiecorns ATNOS| AS SMC_ADC9 o 30-OHM-1.7A
.+ QU—SMC_RUNTIME_SCI L @ F13jtecoscrs AIN10[ B6  gu SMC_ADCLO uc con smacr wro ) 2 1 2 PR3IV3 S5 SMC VDDA
1+ @Un—SMC_WAKE_SCI_L - B2]exs amnil[ A6 o SMC_ADC11 2czon szoce wro Y 4= 0402 Vé:T§§§§?¢3{BT 4901
c1 MC_ADC12 E 1
SMBUS_SMC_0_S0_SCL on, E10 |racoscr :ﬁji c2 SMC_ADC13 14902 1C4903 |1C4904 |1C4905 |1C4906 1}»%902 g-luF
o @ SMBUS_SMC_0_S0_SDA - &= D13 |12c0s0n ama[ BL g SMC_ADC14 - - %ygl:, ?g&wF ?g‘*,lw ?g&mp ?g\%,wF 320w LME@?SH%BB :isicnm
e SMBUS_SMC_1_S0_SCL nd |roc1scr ATN1S| BZ SMC_ADC15 2 X8R —F 3R cERM —F ISR CERM —F E3R CERK —F I3R cERM ,56 Bea B35
., SMBUS_SMC_1_S0_SDA (o0 @ V2 [12C1SDA arniel G2 g, SMC ADC16 e ron smack mmo . (2 OF 2)
7 1Ery—SMBUS_SMC_2_S3 SCL o= 18 ]12C25CL AN17| 61 @-SMC_ADC17 xc ron smaer w0 GpiF) 42 i I SMC_RESET L & S100RsT* swerk/rek| €10 SMC_TCK sz 4
s qErySMBUS_SMC_2_S3_SDA o= 81202500 amnig| HL o, SMC ADC1S8 ne on smack nwo (Y 42 = swpro/mus| R0 SMC_TMS fa
+ 1s@T>—SMBUS_SMC_3_SCL os @18 |12035CL amio[ H2 o SMC_ADC19 o . 12 17 @y WIFI_EVENT L (oo gy BIllpka/RrccLK  swo/rpo| AL SMC_TDO can
nuQTy SMBUS SMC 3 SDA o qug  K8lracisoa amnz0[ BT g SMC ADC20 consmorwecgm [sMc_waKE L= ™ wizuaxe- o1 B10 SMC_TDT caw
1 @rySMBUS_SMC_4_ASF_SCL i ros 1o 10 gguugp N7 |12C4SCL amn2i[ A7 g SMC_ADC21 o emermegme NC_SMC_HIB L mizdhies
a _SMC_4_ASF_ c . 17 | r2caspa AIN2Z[ B8 e SMC ADC22 oo sowoGmyer OMIT_TABLE nc| 23 yc
7 e SMBUS_SMC_5_G3_SCL N4 |r2¢sscL AINZ3| B8 g, SMC ADC23 ~  iovrorscoqymye 6w SMC_CLK32K M0 Ixosco
n @y SMBUS_SMC_S5_G3 SDA o0 g N3 ir2csspa NC_SMC_XOSC1 N10 |xosc1
CO-| K2 g CPU PROCHOT L muwoe DDAl D3
B SMC_FAN_0_CTL 811 |oue /eanowmo cod KL g SMC_VCCIO_CPU_DIV2 - = - SMC_EXTAL 612 losco
w SMC_FAN_0_TACH L13 |pM7/FANOTACHO c1-[ L2 SMC_S5_PWRGD_VIN @ « SMC_XTAL 613 losca VREFA+[ D2 PP3V3_S5_AVREE, SMC @
SMC_FAN 1 CTL 11 |exe /ranopimL ecs/c1s[ Ll g, SPI DESCRIPTOR OVERRIDE L g .- VREFA-| DL XW4900
- SMC_FAN_1_TACH Al2 log7/FANOTACHL  T3CCP1/PJ5/C2-| C5 CPU_CATERR L 10 6 K12 lypaT e Si
. Qm—SMC_MPM5_LED_PWR s ron soicr srogge O3 |PN2/FANOPWMZ  T3CCPO/PJ4/C2+{ DS g CPU_THRMTRIP_ 3V3 an - c3 JLGND_SMC_AYSS 2 1
= qQ—SMC_MPM5_LED_CHG e ron smacr s, D10 |pN3/FANOTACH2 D7 onpa([ B3 PLACE_NEAR=U4900.A1: MM
ssToCLK/PA2| M2 & SMC_PM G2 _EN o - S
MC_SYS_KBDLED L11 |pNa/FANOPWM3 SSIOFSS/PA3| M3 PM_DSW_PWRGD N E8 Al
SMC_T25_EN_L N12 |pys/FANOTACHS ssTorx/paal L4 g, SMC DELAYED PWRGD oDy = o0 0 D) c7 J
+:@rySYS_TDM_ONEWIRE N1 loNe /FANOPWMA sstoTx/pas| N1 _g SMC_PROCHOT oo - F10 || voD D9
« T>_SYS_ONEWIRE WL oy /panorachs S B . 1 ca921
« 0> HISIDE_ISENSE_OC >34 |pH2/FANORWNS UlRX/BO| F11 g, SMC DEBUGPRT RX L  muwaa [ | F9 L | SoF
2 m—SMC_ODD_DETECT @2 |PH3/FANOTACHS virx/pB1[ E1l___g SMC DEBUGPRT_TX L oD 10 Lt i 2%y
roccpo/pB6| F4 SMC_SYS_LED . | 22 —F o 836
2@D—CPU_PECI_R @ C% [PrCTORX Toccp1/pe7[ F3 g SMC_GFX_THROTTLE_L aD " S5_SMC_VDDC 1 5
Q@M SMCPECIL o celecronx S ED [
ssTiRx/prO| M9 g SPI_SMC_MISO 25 con smacr wre Ty 2 60 vene Ji1 FLACENEAR=04990.0L MK, 100 o 1a0n
« —SMC_BIL_BUTTON L o113 |opo/1R0116 ss11Tx/PFL| N9 SPI_SMC_MOSI R K11 PEACENEAR-04300. D1 11t
@ SMC_DP_HPD_L L12 |pp1/IRQ117 SSI1CLK/PF2| L10 g SPI SMC CLK 5 ron smack s fO, 42 €5
e SMC_PME_S4_WAKE_L M5 lpp2/IRO118 ssTirss/pr3| K10 g SPT _SMC CS L s son smack s g, o2 o0
- SMC_PME_S4_DARK_L J12 lpp3/1RQ119 pral L9 g, S5 PWRGD an -
o = gun-SMC_S4_WAKESRC_EN e 213]pra/1R0120 ers| K9 o PM_PCH_SYS PWROK am
Ne>EE|prs/IR0121
se rox Ev Pxo NC >R PP6/1RO122 wroccpo/pGa| K7 _g SMC DEBUGPRT EN_L o =
w4 0 ¢ —SMC_LID - K6]pp7/1R0123 WEOCCP1/PGS| L7 g SMC_GFX OVERTEMP an-
« @mm—ENET_ASF_GPIO oo - D4 |pgo/IRQ124 wr2ccpo/pHo| X3 g, ALL SYS PWRGD ams e
« OD—SMS_INT L - E4[P01/1RO125 wr2ccp1/pH1| K4 g SMC THRMTRIP o’y
42 w0 ¢« [y SMC_BC_ACOK £5 [po2/1RO126
@ _POWERON_L N5 |p03/1RQ127 Wr3ccPo/pHal I3 PM_PWRBTN_ 128
cuopmDBMSLP S3 L 0 N6 lhou/pouze wriccp1/prs| H4 g PM SYSRST L e
6215 57 26 1 Coy—EM_SLP_S4 L 5 |PO5/1RO129 wraccpo/pHe| H3 g MEM EVENT L wn gy
61 L _S5_] M6 1po6/IRO130 wWr4ccpl/pH7| G4 . ) e
wo ODSMCONOFF L o 16lor/moin
T1ccP0/pa0 € g SMC_OOBL RX L wrormeme (e
oo p—SMC_RX L 13 JuORX TICCP1/PIL{ BY g SMC OOBL TX L ;g
 @mSMC_TX_L - jvorx T20CP0/PI2] A IR_RX_OUT_RC v ron o .
T2ccP1/p33 C8 g BDV_BKL_PWM a0 ron e oxe oy
o 21 gry—USB_SMC_N - E13 lysBopm
o 21y USB_SMC_P - E12 lysBopp wrsccel/pu3| H10 g, SMC BATLOW L oo

NOTE:

SMS Interrupt can be active high or low,

If SMS interrupt is not used,

NOTE:

Unused pins have "SMC_Pxx"

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

Unused

rename net accordingly.

pull up to SMC rail.
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6

" " :
SMC Reset "Button", Supervisor & AVREF Supply . _SMC_ADCO = SHC CPU YSENSE -
= 7 CPU_PROCHOT_TL.
— w5 a0 ED
. =PP3V3_S5_SMC . _SMC_ADC1 = SMC CPU TSENSE .
« _SMC_ADC2 — SMC_VCCSA VSENSE s
— WMARE_BASE=TRUE_
1 . _SMC_ADC3 — SMC_DCIN VSENSE w
~ = FiRKE
- IR5000 . _SMC_ADC4 = SMC_DCIN JSENSE w
v 100K
« _SMC_ADCS SMC PBUS VSENSE s
1 J20u = = TiRKE_BASE=THD
uf
IVREF-3.3V-VDET-3.0 2201 a - .
o = TRKE_ BASE-TRUE
4« (E—SMC_TPAD_RST L SMR1* (TPUSN0903048 RESET* SMC_RESET_L . _SMC_ADC?7 — %ﬁaﬁmo!\l ISENSE .
wane SMC_ONOFF_L Tur2s (zev)
oD PP3V3 S5 AVREF_SMC .. « SMC_ADCS8 — SMC_HS COMPUTING_ISENSE
4 TIN LINE Wil TAKE BASE=TRUE
SMC_MANUAL_RST L IbEL CRITICAL REFOUT| Méﬁgggk;ﬂgb'l‘ RE3 .. _SMC_ADCY —  sMC OTHER HI ISENSE . i PM_THRMTRIP_L_R
OoMIT - THRM FAKE BASE-TRUE
1 o SMC_ADC10 SMC_1V5S3 ISENSE s
R5001  c5001: ~ | ¢5025 105026 AKEBRSE-TRUE
5 0.01ur .« _SMC_ADC11 — SMC_CPUVCCIO_ISENSE .,
10w 195 1oyr 9, 01UF — =TAKE ]
885 iR 2 xspedhy 2 2 i . SMC_ADC12 — SMC _GFX VSENSE -
- pii by = WAKE_BASE-TRUE
STLK_PART=SHC_RST . _SMC_ADC13 SMC CRU SA ISENSE .
3 v = — MAKE_ E=TRI
PLACEMENT NOTE=Place R5001 on BOTTOM side n?ﬁggsm AVSS] s 16 . _SMC_ADC14 — sMC 3V35R0 ISENSE -
By WAKE BASE=TRUE
MR1* and MR2* must both be low to cause manual reset. VOLTAGE= .. SMC ADCIS SMC_wran TSENSE
Used on mobiles to support SMC reset via keyboard. “ = *
NOTE: Internal pull-ups are to VIN, not V+. . _SMC_ADC16 = s‘gxﬁcm{ﬁgraxm ISENSE .,
. _SMC_ADC17 — NC _SCM ADC17
e
. SMC_ADC18 SMC_GPX ISENSE a o CR0_THRMIRIE V3
- HRKE_PASE CRITICAL
" ' . _SMC_ADC19 — "Ne smc_apcio
Debug Power "Buttons =R 05058
. _SMC_ADC20 — NC_SMC_ADC20
‘ — = TiAKE-BASESTRUE R o
SMC_ONOFF_L cnu . _SMC_ADC21 — Nc_smc_apc21
OMIT OMIT . _SMC_ADC22 — NC_SMC_ADC22
R5016" '‘R5015 = WAKE_BASE=TRUE
riace_stop-tor 0 [ —— 2w SMC_ADC23 — SMC ADC23 v =
1188 10w

MELLE ME-LF
5603

SILKﬁPART=PWRﬁBTN SILK_PART=PWR_BTN

SMC Crystal Circuit

SMC USB Clock require these crystal
values:5,6,8,10,12,16,18,20,24,25 MHz

SMC_EXTAL S g T}

5%,
NBO-CoG-cERM

PF
2 g0
0201

1

5 =BT WAKE L —

SMC_PME_S4 WAKE_L
—MAKE BASE=TRUE —

SMC_GFX_OVERTEMP

mc _SMC_GFX C

SMC_GFX_THROTTLE_L

SMC_FAN_1_TACH

SMC_MPM5_LED_PWR

TAKE. BASE=TRUE

— NC_SMC_GFX THROTTLE_L
TAKE_BASE=TRUE
= TIAKE BASESTRUE —

NC_SMC_FAN_1_TACH
TAKE_BASE=TRI

= AKE-BASE-TRUE
NC_SMC_MPM5_LED_PWR

SMC12 Eng Pk

SMC_MPM5_LED_CHG

= TAKE_BASE=TRUE
NC_SHC_MPM5 LED CHG

Note:
ADC10 and ADC1l1l are shared
with comparators on Stack Board.

SYS_TDM_ONEWIRE

SMC_DP_HPD_L
HGR_ACOK

HAKE. BASE=T}
NC_SYS TDM ONEWIRE
T BASESTRU

NC_SMC_DP_HPD_L
FAKE_BASESTRUE  —
SMC BC_ACOK

Eng Package requires 1. 2?

. HISIDE ISENSE_OC

e HISIDE ISENSE_OC

SMBUS_SMC_4_ASF_SCL

uc smaus SMC_4_ASF_SCL

SMBUS_SMC_4_ASF_SDA —

TAKE. BASE=TRUE
NC_SMBUS SMC_4_ASF_SDA

SMC_ADC23

BDV_BKL_PWM

TAKE_BASE=TRUE

NC_BDV_BKL_PWM
MARE_BASE-TRUE"
SDCONN_STATE_CHANGE_SMC

SMC_PME_S4 DARK_L
=TRUE

-FREaeE=

— —ror wme -
4 SMC_T25 EN_L — NC_SMC T25 EN_L
=i
R520212
. PM_CLK32K_SUSCLK_R1 SMC_CLK32K e
o R T S W AR o
SMC12 SPI Support
Series resistors are no stuffed until the

topology of 2 SPI Masters are verified.

Q5059
SSM6N15AFE
Sorses

Q5059
SSMEN15AFE
Sorse3

CRITICAL

CRITICAL

oN smp g:?zern

PP1V2_S5_SMC_VDDC

'R5099
0

8

1200
h4

6

SMC_PACKAGE : ENG

BATLOW# Isolation

s SMC_S4_WAKESRC_EN R5090 100K 1 2 s
- - 5% 1/20W Mr 201

R5021
« o QD—SPI_SMC_MISO 12902 sPI_MLB MISO oo e
e =
R5022 17208 puace eaR-u6100.2:1m
oa SPI_SMC_MOSI o SPI_MLB_MOSI e
mﬁﬁ—/v\/\/—ﬂ»ucz NERRZUS1007S 1ot
R5023
150w
o a PI_SM LK 201 1 2 PI_MLB_CLK ETD <3 50 69
oD SBI sMC C 201 X s C
FERGE NEAR-UG1007 1 10t Lo
24 =
R5024 zom
& 4 SPI_SMC_CS_L 1 2 SPI _MLB _CS L ™ 45 50 6
o 5 161
N FERCE NERRZU610071: LT =
1750w
i

Fon SRIRY

PP3V3_SUS_SMC,

CRITICAL
Q5040
SSM3K15AMEVAPE
vesn o
a ) PM_BATLOW L gmm -
Internal 20K pull-up on
R5041 PM_BATLOW_L in PCH.
1 2
1 Pisy NOSTUFF
ub_2F
402

SMC12 PECI Support

=PPVCCIO

CRITICAL
Q5050
SSM3K15AMFVAPE

S0_smc

R5034
“ IANA 2 ceuema s
- o e cren
o, _=PP3V3
.., =PP3V3_S4_SMC
, _=PP3V3_S0_SmMC
NO STUFF
SMC_ODD_DETECT R5066 33K . 2
SMC_PME_S4_DARK L R5067 100K . 2 > Wm0
oW WF 20T
SMC_OOB1_TX_L 5068 100kNO, STUFF
SMC_ONOFF_L 5070 10K 1 2 17200 MF 201
G3_POWERON_L 5072 10K 1 2 17200 HF 20T
SMC_LID 5071 100K p 5% 17200 Mr 20T
SMC_TX L 5073 10K 1 o 5% 1720w MR 20T
SMC_RX_L 5074 100K 1 p 5S¢ 1720 W 20T
SMC_DEBUGPRT_TX_L R5075 10K 1 p 5% 1/20@ MF 201
SMC_DEBUGPRT_RX_L R5076 100K 1 , 5% 17200 WMF 201
SMC_TMS 077 10K . , 5% 1720W MF 201
SMC_TDO 5078 10K 1 o 5v 1720w Hr 201
SMC_TDI 5079 10K 1 p 5% 17200 MF 201
SMC_TCK 5080 10K . 2 5Y 1720 WF 201
SMC_BIL_BUTTON_L 5081 10K 1 p o8 1770w WE 201
SMC_BC_ACOK 5087 100K, 2 1770w MF 70T
SMC_S5_PWRGD_VIN 5092 100K 1 2 5® 1720W MF 20T
SMS_INT L 5093 10K 1 2 T7200 MF 20T
T770W—WF 20T
MEM_EVENT_L R5014 10xkNQ STUEF
CPU_THRMTRIP_3v3 R5017 100K, o 5% 17200 MF 20T
770w WF 20T
SMC_ROMBOOT
'R5088
1K
3200
uE
,261
SMC_ADAPTER_EN R5085 10K 1 2
770w WF 20T
SMC_THRMTRIP R5086 10K 1 2 |
— T720W 201
SMC_DELAYED_PWRGD R5091 100K : 2 s
T

NO STUFF
10K 1 2

Module has 3.3K PU
WIFI_EVENT L R5089

PP3V3 |

WLAN_F

W WF 20T

Ismc MASTER=J13 MLB_NON_POR
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LPC+SPI Connector

Lecerus
cRipIcAr
J
DF40C-30DP-0.4V
PR
) =ppava_ss_receLu » 52
. =rpsv_s0_trcerus
1 2 - SPI_ALT MISO
4 4 «(ET>—LEC_CLK3M_LECPLUS 3 v Lpc_FRANE L
. = C. 0: 5] 6 S ] 5]
41 16 Ty LEC_AD<0> -— o—a_|_sPIRON USE 1o
T -— -—
p v
69 41 16 6 LPC_AD<2> - El 10 - PM_CLKRUN_L
o OD- - -
o 4 16 ¢ Uy LEC_AD<I> - . 1o e | erz ar cix
< - -
o i 10« (D_LEC_AD<3> -~ 1 e | serarcst
436 (OUM—SEI_ALT MOST - 15 16 LPC_SERIRQ
< - -—s
D < 15 e | tec_pumown L
4 - ¢ (I _LECPLUS_RESET L -~ 20 | swor
a2 415 (OUM—SMC_TDO - 21 22 - SMC_TCK_
¢ _TP_SMC TRST L - 23] 24 - SMC_RESET L
& _TP_SMC MD1 - 25} 26 - SMC_ROMBOOT
2416 SMC_TX L - 27] 28 - SMC RX L
v oD - -
29) 30 - SMC_TMS
33 54
998-4235

SPI Bus Series Termination

SPI_ALT MISO ™
SPI_ALT MOSI oo
SPT_ALT CLK e
LECPLUS LECPLUS LPCPLUS LPCPLUS
'R5128 |'R5127 |'R5126 |['R5125
24.9 43 43 43
T 55 by 2y
17200 17200 200 200
" " iF i
2201 2201 2201 2201
PLACE_NEAR=U1800.A88:5mn R5110 R5120
15 - SPI_CSO R L 1 15 2 s SPI CSO L 1 43 2 SPI MLB CS L T 42 50 6o
29 53 h
17200 1/20%  prace NEAR-RS125.2:5mm
PLACE_NEAR=U1800.AD12: 5mm R5111 e R5121 e -
1 D SPI CLK R 1 IV 2 &s SPI CLK 1 43 2 SPI_MLB CLK oD <2 50 6o
24 5% o
e M
PLACE_NEAR=U1800.W8: Smm R51151 2 e R54132 2 Me" riace_wearers126.2:5mm
1 [ SEI_MOSI R 1 2 o SPI_MOSI 1 2 SPI_MLB_MOSI oo < 0 e
1720 1720
W W PLACE_NEAR-RS127.2:5mm
6 R51 23 26
¢ @Um—_SPI_ML 12459, PI_MLB MISO am o @
1% PLACE_NEAR=U6100.2: 5mm
17200
1
201

11 uLp

o] A

Ismc MASTE

LPC+SPI Debug Connector
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" Connections

PCH SO SMBus

Cougar-Point

LED BACKLIGHT

(WRITE: 0x58 READ: 0x59)
omnsTER)

SMBus S0 Connections

Internal DP

smec
39000
(see Table)
(unsER)
4 sHBUs ske 0 S0 ser =12C_TCON_SCL @
— =12c_TCON_SDA o

71 41 SHBUS SHe 0 50 spA

VRef DACs

3300
(Write: 0x98 Road: 0x99)

TBT

w3600

(write: Owrxx Read:

o)

Margin Control

(write: 0x30 Read: 0x31)

31 =126 peasssin soa

XDP Connectors

(usTER)

Mikey
[

0x73)

sMc "5t

SMBus G3H Connections

"SMLink 0" Connections

PCH SO

Cougar-Point

(nsmeR)

69 16 S pen 0 crx

(+ = Multiple options)
K21 K78
Internal DP
—nrerias U Samsung LGD [Samsung LGD AUO
Analogix T-con - (Write: 0x7B/0x87 Read: 0x7C/0x88) N Y * Y *
Parade T-con - (0x10-0xIF or 0x30-0x3F) ¥ N . N
DbuR - (Write: Ox4E Read: Ox4F) ¥ ¥ ¥ ¥ N
SMC "2" SMBus S3 Connections

7 =ppavi 53 swpus swe A s3

smMc

(unsER)

71 a1 SmBUS sme 2 53 scr

'R5271 Left I/0 Board

34700

R5270*
1K

53 53
17200 1720w
ME N (See Table)
201, 201

2¢_LIo_scr a0

R5280" 'R5281
sme 280 R52 Battery Charger
£y %
1284 $20u -
i i
(nseen) SL[ .5 (ueiser oz Resas 013}
)
Battery
Battery .
(500 Tabie)
SMC "3" SMBus S3 Connections
Trackpad
R5290'| |'R5291 e
sme 290 RS2 (rite: 0x30 Read: 0x91)
w00 e Do | ioc seap scn
(nseeny 20 ) =
— -1oc 7eap spa

Sme 3 soa

TBT & Inlet Temp

(Writes 0x98 Read: 0x99)

PCH S0 "SMLink 1" Connections

Cougar-Point

(write: 0x88 Read: 0x89)

7+ o sws skc 2 53 son — -12c 170 DA s
_ J
Left I/0 Board
aLs - (write: 0x72 Read: 0x73)
Finstack Temp - (Write: 0x92 Read: 0x93)
SMC SO "1" SMBus Connections
R5260" 'R5261
smc 289 R CPU Temp
£ sv
17200 320u
o it
e 41, .5 (ritor 0x98 Resds 0x39)

— =12c cruramsns soa .

SMLink 1 is slave port to

access PCH

SMBus Connections
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3 | 2 1

PBUS Voltage Sense Enable & Filter  —pP3V3_ S0 IMUPISNS
5300 = éL-rl;(éEI!aEAR=US34O .8:3MM
om0, CPU VCore Load Side Current Sense / Filter
507-963 é”%v
N-CHANNEL 2
£ _PBUSVSENS EN L PLACE_NEAR-R7510.3:5M b
- CRITICAL
R5302 . R5342 U5340 =
M PBUSVSENS EN lljo‘l‘( 72 50 5 [QE)-CRUIMVE ISNSL P 1 W\ 2 14 CPUIMVP ISUM R P B SFP“A2333 R5341PLACE NEAR=U4900.E1:5MM
17200 . /20
Enables PBUS VSense 5, Max VOut: 3.3V at 19.77V Input ’0’535"1‘ 1 cPuMVP_TSUM TOUT _ 1WRAR SMC_CPU_ISENSE _rzm .
divider when in SO. 3 PBUS_SO_VSENSE PrACE NEARZRIs10. 4 fohn 150w ipmcE_NEAR:UABOO.ElISBMM D
201 1 41
R5303! 1o ceuznve tsnst w1 SAZR | couruve ropu r n 20F
] 27.4K 2 §3x
1/20% S PLACE_NEAR=U4900.A3:5MM Sense R is R7510 M = 020
, =PPBUS_S0_VSENSE i — bt 51 =
s GND_SMC_AVSS .« ss 5
4 201, RTHEVENIN 4573 Ohms Sense R is 0.75mOhm ‘R5344 R5345
P-CAANNEL N .
. EDP: 33A TDP :28.05A RO3: 387X Gain:110.181x
R5301 PLACE_NEAR=U4| 2730w 0:1" SIGNAL_MODEL=EMPTY
100K B /200 ! Scale: 12.1A / V
1/25m 20201 o201 Max VOut: 2.73V at 39.934A
201,
PBUSVSENS_EN_L_DIV =
iAok« » 05310 DC-In Voltage Sense Enable & Filter GFX/IG VCore Load Side Current Sense / Filter
NOSTUFF, | ivider when Al present. NrUD3169CE PLACE NEARSR7550.3:5mM CRITICAL
R5315 N-CHANNEL TR 2
H ¢ perwsens min R5352
27208 412K PLACE_NEAR=U4900.H1:5MM
et ) 2 s -CRUIMVP_TSNS1G P IAAA2 22 CPUTMVP_ISUMG R_P 5 }145%351
12 R5|3010?< RALY UIMVP_ISUMG_IOUT 1 5 SMC_GFX_ISENSE “
EN 2 i R 3 iy 4900 . H1358MM
Ve Max VOut: 3.3V at 19.77V Input R5353 hrs 1
0, 13 022UF
R5316 . b s5 vssnss 7 s (-CRUIMVE_ISNSIG N 1 X . cpuiMve_isumg R 0
0 Rty STGNAL_MODELEMPTY
i S Enghlee RRaISYEeNtEeent R5313* FLACENERRTRISSO0- 4 o R5355
2015 5 27.4x 715K, . C
1/20% 3 PLACE_NEAR-U4900.F1:5M Sense R is R7550 'R5354 A Gain:161. 765x
“ ; 201,[ RTHEVENIN = 4573 ohms Sense R is 0.75mOhm 715K 200 Scale: 8.24A /
EDP: 18A TDP: 15.3A §736w 0261 :
P-CHANNEL “ we Max VOut: 2. lBV at 27.2A
2
FLACE NEARS PLACE_NEAR=U4900.F1:5MM
: : =PP3V3_S0_SAISNS
EDCINVSENS BN L DIV CPU SA Current Sense / Filter S0 PLACE NEAR-US370.5: 34
Lesazo
X PLACE_NEAR=R7140.3:5MM 10y,
- VCCSA Voltage Sense / Filter R5372 —fé%
CRITICAL
XW%)‘?‘IO R5340 s D CC. 0 CS P Lo 82K . vcesaTsns R P U5370 =
= 4. 53]3 = = - PLACE_NEAR=U4900.C2:5MM
., _=PPVCCSA_SO_VSENSE 1 £ 2 VCCSAVSENSE IN i SMC_veesa, RA 0N ., . OPA333DCKG4 -
PLACE_NEAR=R7140.2:5 MM 1 Mow PLACE_NEAR=U4900.F2 FZ 5MM o + R5371
ol 1C5350 ENSE_SA_IOUT % -
052 2UF PLACE_NEAR=R7140.4:5MM
PLACE_NEAR=U4900.F2:5MM 2%y =5
2 X8R R5373
8361 COSASO CS N 11 82K VCCSAISNS_R_N
: GND_SMC_AVSS P o _CS_] =
CPU Vcore Voltage Sense / Filter — LA
70 = -
o¥b1
s MC A 2
Sense R is R7140 N — e
Sense R is 1mOhm 11{50?(’)74 . B
EDP: 6A 018 AA Gain:??2?
e 1200 Scale: 2???A / V
20201 i Max VOut: ?22V at ???A
GFX/IG Vcore Voltage Sense / Filter
XW5330 1;45;330
=PPGFXVCORE_SO_VSENSE 1 §4 2 GFXVSENSE IN 1NAA%  SMC_GFX_VSENSEmm .
— PLACE_NEAR=R7550.2:5 MM ]/zow A PCLAgEj!aEAR:UAQOO.CI:SMM 3 . 3V SO FET Current Sense / F:ther -
ELi
gﬂ'foF
- . %y
PLACE_NEAR=U4900.C1:5MM 2 %35 ; _ =PP3V3_S0_3V3SOISNS . PLACE_NEAR=U5380.5: 3MM
GND_SMC_AVSS o e as 05380
TUF
. PLACE_NEAR=R7831.3:5HM gog
CPU 1.05V VCCIO Current Sense / Filter R5382 R I
1.82K
=PP3V3 S0 _CPUVCCIOISN " “‘@MM:MWZ—LNS—3V3SO—R—P U5380 = PLACE_NEAR=U4900.B1:5MM
i OPA333DCKG4
1 VCCIOISNS_ENG e 1 seroms 1?45238](1 SMC_3V3S0_ISENSE
o201 ENSE_3V3S0_IOUT ‘A RA 2 — — oD
A veezozans o ies30 - - —o- e A
+ prm— é“%v P&(&Ff%ﬁﬁﬁgg&o_l\6:5m R5383 Fé%cgiNEAR—U49UU.El.5MM SYNC MASTER=J. MLB SYNC DATE=
PLACE_NEAR-R7640.3:5m0 U5360 i i R5361 1.82K .. ISNS| Volt Load Side C L s .
INA210 53K % o (D—LSNS_3V3S0 N 1AAA2 2 2 P oltage & Loa ide Curren ensing
7 5 CPUVCCIOSO CS N sl ~ s5C70  our |6 CPUVCCIO_IOUT i SMC_CPUVCCIO_ISENSE mym i o) T 2
o CRTTTCAL VYV eiace nman-uasoo.as: s Apbple Inc 051-9277 | D
7 2 [y CRPUVCCIOSO_CS P 4l (200V/V) rer[1 g by 1C5 VCCIOTSNS ENG Sense R is R°7§31 19 . iaaeaaoy
PLACE_NEAR=R7640.4:5MM 9,,22UF ] Sense R is 1mOhm S 2.8.0
GND 2 EDP: 5A NOTICE OF PROPRIETARY PROPERTY: Lt
Sense R is R7640, 2monm . mimTmeEene e
EDP: 8.5A TDP :7.225A ' Gain: 200x L7200 T To MATWEAIN THIS DOCUMENT T3 CONEIDENCE 53 OF 109
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«c 2BV 50 1S copurING zoNs COMPUTING High Side Current Sense / Filter
! DC-IN (AMON) Current Sense Filter
) 105450 o RSA‘}]
0_1ur pyteey
+ L PLACE_NEAR=U4900.B5 : Smm = PLAGE NEAR-04500. 535100 “
2 G
TRarid * P esa31
. 1sNS 65 CoMPUTING N slv- T sci0 our TSNS_HS_COMPUTING_IOUT 1L AN A2 SMC_HS_COMPUTING_ISENSE 02208
o 2R NEAR-U4500.55 5 Sense R is R7020, 20mOhm  |. i
-« o sens s cousurmuc ¢ alone rex] GAIN: 100X i 1 E84sY o
(100V/V) 201 0.22UF 41 42 45 46
D D, SCALE: 58/ v S 5 i
o MAX VOUT: 3.1V at 16.5A xn DC-In AMON
EDP Current: 15.5 A GND_SMC_AVSS a2 s s ISL6259 Gain: 20x
Max VAiff: 31 mv
PLACEMENT_NOTES : Scale: 2.5A / v
Sense R is R5400, 2mOhm Place close to SMC Max vout: 1.4V at 8.25R
EDP Current: 3.5A
(For R and €)
TBT/Inlet Temp Sensor
R5410
 — =PP3V3_S0_HS_COMPUTING ISNS 1 A 2 PP3V3_SO_HS_COMPUTING ISNS_R
1/20m Votmenss v o'
i N
Vb5
U5410
EMC1414-1-ATZL
Msop
72 41 B INLET THMSNS D1 P 2| pp1 'THERM* /ADDR|
h c5411 ¢ 3] oy CRITICA s
bLace NEAR-USA10.2:5mm  2200PF A N
PLACENEAR-US410.3:5mm 1 DP2/DN3 smpATA| 12C_TBT INLET THMSNS SDA "
b s 0 .
- oD INLET THMSNS D1 N oN2/oes - suerk T2¢ BT INET THMSNS SCL (7 .
C .
@ D2 p
h c5412 ¢
22000F
PLACE NEAR-US410.4 10
FEACE NEAR-U3410.5 ey 2
D> =TBTTHMSNS D2 N write Address: 0x98
Read Address: 0x99
» <ERsv3 50 ns omurm zavs OTHER High Side Current Sense / Filter

of 1C5430
+ o %l
2 & PLACE_NEAR=U4900.A5: Smm
U5430 xR
INA213 4.53K
Sci0” “our HS_OTHER IOUT ) 2 SMC_OTHER HI ISENSE o
e PLACE_NEAR-01300.A5:Smm
v+ CRITICA REF| GAIN: 50X M 1543
(50V/V) 1 201 0.22UF
. 201
i ScALE:  sA/ vV s
- MAX VOUT: 3.1V at 16.5A
EDP Current: 15.5 A GND_smc_Avss e
Max vdiff: 31 mv

Sense R is R5430, 5mOhm

CHARGER BMON High Side (BATTERY DISCHAEGE) Current Sense,

PLACEMENT_NOTES :

(For R and C)

MUX &

“Rsa22

Charger BMON (Production) Solution
ISL6259 Gain: 36x
Scale: 2.78a / v

Max vout: 3.3V at 9.167a

EDP Current:

3108

Place close to SMC

Filter

DDR3 1V5R1V35

PP3V3_S3_1VSS3ISNS

Current Sense / Filter

i 1 C5460
- 0-1ur
Sense R is R7350, 1mOhm o B PLACE_NEAR-04900.86: 5mm
U5460 iy "R5465
INA210 4.53K
. ISNS 1vS 83 N 5 |- 570 OUT ISNS 1v5s3 Tour 3 2 SMC 1V5S3 ISENSE o
o e PLACE_NEAR-04300.36: 5 =
12 s (>—ISNS_1v5 53 P 4frne 1 GAIN: 200X Y ' C5465
™ (200V/V) REE) 201 0.22UF
s scatEs  sa /v T,
3 MAX VOUT: 2.4V AT 16.5A B
EDP Current: 12 A
Max VAiff: 24 mv e
PLACEMENT_NOTE
Place close to SHC
(For R and €)
AirPort Current Sense / Filter
, _=PP3V3_S3_WLANISNS
AIRPORTISNS_ENG
AIRPORTISNS_ENG . 1c547
s & is R4052, 20mOM n o, 1ur PLACE NEAR-04300.52:5mm
ense R 1s ¢ 20mohm 2 8 ATIRPORTISNS_ENG
U5470 i R5475
INA210 4.53K
. ISNS ATRPORT N sl our 18NS pSvWLAN 1ouT 1 2 SMC_WLAN ISENSE o -
1 AIRPORTISNS_ENG
1 (>__1SNs AIRORT ® s e Gain: 200x e 1 c5475 -
(200v/V) 201 0.2201
oo scale:  0.25a / v 20, PLACE NEAR-U4900.52:5mm
m MAX VOUT: 3V AT 0.825a

EDP Curren
Max VAiff:

0.750 A
15 mv

PLACEMENT_NOTE:

Place close to SMC

(For R

HDD Current Sense / Filter

PP3V3_SO_HDDISNS

HDDISNS_ENG
80

and c)

o>

HDDISNS_ENG 1C54
Sonse R ie R4595. 3mOM - —= g 1u i NEAR-01900.04: 57
ense R 1s ¢ Smohm 480 2 83 HDDISNS_ENG
us 231 R5485
INA211 4.53K
2 5+ (D> ISNS_ssp sln- TRR qur | 1SNS_PSVHDD_10UT 2 2 SMC_HDD_ISENSE
A HDDISNS_ENG
s 15NS 8SD P . R 2 R
o Iswssso® el o, fert g GAIN: 500X cs48s
anp ScALE:  0.667A / v I, smacs wenuisoo.aessm
. MAX VOUT: 3.3V AT 2.2a e

EDP Current:
Max VAiff:

2.36a
7.0 mv

(For R

PLACEMENT_NOTE:

= Place close to SMC

and c)

LCD Backlight Driver Input Current Sense / Filter

PP3V3_S0_BKLTISNS

LCDBKLTISNS_ENG

LCDBKLTISNS_ENG

o -

1C5490
- = %UF FLACE_NEAR-U4900.G2: Smm
Sense R is R0910, 10mOhm 2 52" LCDBKLTISNS_ENG
Us490 o R5495
INA211 4.53K
= O ISNS_LCDBKLT N sline eero our ISNS_LCDBKLT IOUT 1 2 SMC_LCDBKLT ISENSE
o LCDBKLTISNS_ENG
- OD 1SNS_LCDBKLT P e Rer|L GAIN: 500X e ' C5495
(500V/V) 201 0.22U]
D SCALE: 0.2a / v 2657 PLACE_NEAR-U4900.G2:5mm
o MAX VOUT: 3.3V AT 0.66A bt
PLACEMENT NOTEs
EDP Current: 0.67 A =
Max VAiff: 6.7 mv Place close to SHC

(For R

and c)

High Side Current Sensing
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CPU Proximity Sensor

R5510 .
, _=pe3u3 50 cummmns NN 2 pp3vs S0 ceuramss & TBT Die

P Uibria 35 b NO STUFF
1w Voumcess s 1 C5510
b N
Vb5 2 &3 .
U5510
EMC1413
Detect TBT Die Temperature ko
72 0 B> CPU_THERMD P 2| pp1 ‘THERM* /ADDR| NO STUFF
STGNAL NOpELZEMFTY CRITICAL PLACE_NEAR=U3600.B1: 2mm R5551
Cc5511 3| o1 ALERT* = 0 _
Detect CPU Die Temperature Jence woussr0. i 23008F 1 2 ;2TBT THERMD N i 2 =TETTHMSNS D2 N . 4
PLACE NEAR-US5510.3:5mm 1 4 |pp2/DN3 smpaTal 2 =12C_CPUTHMSNS_SDA aD - Use GND pin Bl on U3600 for N lel XW5520 e
e 5 10 - = e
DN2/DP3 SMCLK =12¢ scr T 201
D> Cpy_rHERMD N D3t <D
6 11

e e e e e e e To connect Die Sensor, Stuff R5550 & R5551, No stuff R5540 & R5541
12 CPUTHMSNS D2 P , Placement note: To connect Proximity Sensor, Stuff R5540 & RS5541, No Stuff R5550,RS5551
Place US510 under CPU
R NI T

5 SIGNAL MODEL-EMPTY
c5512
1 2200pF

B 4 PLACE_NEAR=US510.4 B

C8aoRL: PLACE_NEAR=U! mm.
Sentocans- envasio s
:

i

12 CPUTHMSNS_D2_N Write Address: 0x98

PART NUMBER TY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
Read Address: 0x99 o
11750008 1 - C5361 VCCIOISNS_PROD
Detect DDR/5V/3.3V Proximity Temperature =
e e e e e e e o i, 11750008 1 c5475 AIRPORTISNS_PROD
Placement note:
. ' 11750008 1 c5485 HDDISNS_PROD
Place 05510 next to DDR/5V/3.3V supply on TOP side =
Lttt Tt st s s s s 11750008 1 [ —— c5495 LCDBKLTISNS_PROD

Replacing caps with 100K PD on ISENSE SMC inputs

TBT,MLB Bottom & Inlet Proximity Sensors

INLET THMSNS D1 P wn

, Placement note:

05530 1 Place Q5530 between near rear vent on bottom side '
BCBA46BLP L e
DEFN1006H4-3
INLET THMSNS D1 N wn
R5540
22 TBTTHMSNS D2 R P 1 0 2 D2 P _
3 /200
1 , Placement note: !
BCB46BLP Place 05520 close to TBT on TOP side '
DENLOOGRA-3 R5541 (Flace 95520 close to TBT on TOP side N
2
22 D2 R N 1 Ny 2 D2 N _ 47
2o
201
—MLBBOT THMSNS D3 N o
3
05540 N , Placement note: !
BCB46BLP _Place 05540 on MLB bottom side opposite US400'
DENL006H-3 R
=MLBBOT_THMSNS D3 P -
a7 48 =TBTTHMSNS D2 P ? TBT MLBBOT THMSNS P — =MLBBOT THMSNS D3 P a1
=TBTTHMSNS D2 N 2 TBT_MLBBOT THMSNS N — =MLBBOT THMSNS_D3 N .
HARE_SASE-TROE = SYNC_DATE=057037201

Ismc MASTE

Thermal Sensors

T

TEOTEYeY

o v
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FAN CONNECTOR

=PP5V_S0_FAN

. SMC_FAN_0_TACH

P3V3_SO_FAN

R5660*
47K
R5665 VR

147K, | FAN_RT_TACH

crITICAL
FF14A-4C-R11DL-B-3H
NC_s(y

5V DC

TACH

R5661.

. SMC_FAN_0_CTL |

1%?«'

Q5660
SSM3K15FV
SOD-VESM-HF

« FAN_RT PWM

1
2
3
. MOTOR CONTROL

GND

NCAj{D

51850793

SYNC_DATE=07/25/201

Ismc MASTER=K21 _WLB

Fan
R R 2
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IPD Flex Connector
12+ =BR3V3_S4_TPAD
crITICAL
J5700
R5730 FF14A-14C-R11DL-B-3H
c5701 1 0 ; =PP3V3_S4_TPAD L 2  PP3V3 JTPAD_CONN ERTSH
oo1or —— AL VormaE=. v C woTi=o Tom e e e s —=0
R5703" 7
10K & ey 1
120w 261 ¢ QUT}—SMC_PME S4 WAKE L 2
5, = s
vee PLACE_NEAR=J5700.11.5MM 4 =I2C_TPAD_SDA . —
5o | USB_TPAD |M P5 |y+ yel 1 = se USB_TPAD P 5
s USB_TPAD |M N4 hy_ U5700 v-| 2 se USB_TPAD N L) =12C_TPAD SCL 6 a4 45
7
PI3USB1027LE L
o@D USB_TPAD R P 7 lor L5720 40 4 oy =12C TEAD SDA 5 cs7s2 SMC ONOFE L ¢ 11 a2 oo
o 2B USB_TPAD R N 6 - CRITICAL FERR-120 HM-1.5A 49 41 BT 2C_TPAD L El
- | =ppsy_s5_tpAD LYY Y L P N o m smc_Lip Cone
R5702 - ool 10 re i o
) oND cs5710 FLACE NEARZIST00 10113t a0 oD sMe_LID 12 SMC_TPAD RST L ¢ 42 4
e SELTY Chosee Bent /e 13 PLACE_NEAR=75700.9: 1] smm *2*
otz 2 502 s @O} SMC_TPAD_RST L 14 . 2[c5735 1
L e 16 PLACE NEdR-35700.11:} s i
R5704 - PLACE_NAR=15700.17: N
0
aanun M SLP 54 L L 2 USE TR MUX SEL S
[maing b A A 51850794 PLACE_NEAR=35700. 14} 5100
o pf IF
885891
0.107
; =
Keyboard Backlight Driver & Detection
CRITICAL
! L5750 :
10UH-0.58A-0. 350HM Keyboard Backlight Connector B
= s2c2 . epLED SW CRITICAL
55 J5715
SWITCH_NODE=TRUE FF14A-4C-R11DL-B-3H
Eonsi
VIN NCX ()
. 5815 pin 1 is grounded
U5750 L 7 P <
MTIC2292 %2*) on keyboard backlight flex
: Wir ro
SMC_SYS_KBDLED 3 low wl 2 o
eag crrrrcar ;@
To detect Keyboard backlight, SMC will © KBDLEQ FB 6 Irp out|L o KBDLED ANODE _
tristate and read SMC_SYS_KBDLED: MINNECKwIDTH-0 3 L]
ristate and rea _sYs_1 e e = nex—-0
If LOW, keyboard backlight present T -
If HIGH, keyboard backlight not present P S . 51850793
RS853 always stuffed, R5854 onl
¥ Y C5755 ¢ 1C5756
grounded when KB BL flex connected.
IPD / KBD Backlight
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DUAL I/0 MODE (MODE 0 & 3) SUPPORTED
High Speed CLK Frequency - 50MHz for fast read dual I/0

PP3IV3_SUS_ROM

R6101 C6100 * crITICAL
3,3 0.1uF v
1y T U6100
HsR-gE 64MBIT
wsoN
0 e D SPI MLB CLK 6 |scx SI/SIOO| 5 SPT MLB MOST e e e
SST25VF064C
o i cs N OMIT_TABLE
> = e o8 so/sor1] 2 SPI ML MISO we
SPI_we L iy {2 SPImip MISO  emm
o oD SPIROM USE MLD st /HOLD*
NOTE: If HOLD* is asserted vSs THRM PAD
ROM will ignore SPI cycles. N
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SPI ROM
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SPEAKER AMPLIFIERS

APN:35352888

SPEAKER LOWPASS 80 HZ < FC < 132 HZ

GAIN 6DB

R6214
PP5V_S3 AUDIO AMP 1 N 2 PP5V_S3 U621Q,
17500
- €6207 1 NOSTUFF CRITICAL
3 R6213 .|’ c6201
ook
CRITICAL crfifa 12ty o3y SPKRAMP_ROUT P enn
C6210 U6210 e FoLt-TaT
o 10F HAX98300 201, & i
e D xpaue TR B 12 . MAX98300 E_P o lowe ourd o T
JAN s MAX98300 RN =] ourd e SPKRAMP_ROUT I .
TETTY won o T 2
0.1UF 0201 R_SPKRAMP SHDN CZ{sHDN* GATN_S? R _AMPLGATN
% 10+ (XT>—SEKEAME 1R e ol
103 N
1% R6212
x55-Cerat R6210 100
3261 : rnD 10
“ ¢ D—AUR_GPTO 3 . 2 - P
‘R6211 /aow 2
100K i

711 _MLB

Ismc MASTE

SYNC_DATE=05/30/201

AUDIO: SPEAKER AMP
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MLB to LIO Power Cable Connector
crrTICAL

J6900
WIB-PWR-M82

PP18VS_DCIN CONN

=PP5V_S3 LIO_CONN .

i

PQeQ0Q

51850508

P18VS5_DCIN ISOL

Kl6-Specific

Battery Connector

CRITICAL

J6950
WTB-PWR-M82

ol
o =
ok
B - SBUS BATT ScrL am
@y SMBUS BATT SDA oo
ot
O CRITICAL
O - - NO STUFF
O D6950
g RCLANP2402B
51850540 el se-7s

CRITICAL
Q6910

51541900

MPMS : YES

MPMS5 :NO

c6912 !

CRITICAL
¥ D6912
GDZT2R6.8
Gpz-0201

5.1V zener

R6906

PPBUS G3H LAKA

e ALL_SYS_PWRGD
[mang

BT AN

Debug LEDs

(For development only)

. _=PP3V3 S3 DBGLEDS

$3_S0_LED
D6910

$3_S0_LED
R6940*
1K

s
17200
uE

201,

$3_S0_LED
06940
SSM3K1SFV

PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION

2 PPBUS G3H R

CRITICAL

R6905
1 lO;

3.425V

"G3Hot"

Supply

Supply nesds to guarantes 3.31v dalivered to SHC VRef gensrator

P3V42G3H_BOOST

« [Im—SBXRAMP_ROUT P
51 ¢ (II—SEKRAMP_ROUT_ N

crITICAL
o 16995
P3Va2G3H_SW _ . :

f“‘j;uka“ "

<Ra>]
1 c6995 R6995
22pe X

2

' [ CRITICAL
2 C6999 1

P3V42G3H_FB

MIN K WIDTH=0 2 <Rb>|
R6996"
200K

Vout = 1.25V * (1 + Ra / Rb) l

Right Speaker Connector

CRITICAL

J6903
78171-0002

T

518s0519

PP3V42_G3H_REG
Vout = 3.425V
60MA MAX OUTPUT

(Switcher limit)

CRITICAL

e

DC-In & Battery Connectors
RE R 2
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4

3

1

Reverse-Current Protection

This node is powered
through body diodes:
* DCIN through 07080.

Inrush Limiter

5.5v "G3Hot" Supply

For Erp Lot6 spec

R7090

LAANZ cnor_per s

* PBUS through Q7085, e nﬂu wols e o
CRITICAL Charger TOP FETs and CRITICAL ©7090 1 T oer
07080 s5. 07085 o ViN fr— | s s e voom o
FROM ADAPTER S St 47090 L7095 PR A
’ PPDCIN G OR PBUS 0N i s5u ou LYY YL: srsvs cuce vooe
N s N
No sTUFF | C7085 * R7085 Sroos Sro99
7084 1| 0.107 470K
i aou Yout = 55,
4.708 =, o I8 0in Ak QYreur
i ] -4 80MRHEY PYREYS
sor-camn . CHGR_AGATE DIV,
= i R7086 e
3321
i 1 <xb
e - R7096
PDCIN_S5_CHGR_ISOL CRITICAL o 12 200K
saToduEiLH P CRGR_SGRTE} -
o v - (crGR_pcaTs) Vout = 1.25V * (1 + Ra / Rb) /::
R7005 [
1020 2 R7021 _s
o =
Z i e rea
e W Y erITICAL
603 /200 1 CHGR CSI R_P 1
ACIN pin threshold is 3.2V, +/- 50mv R7020
[ 0.020
DIVIDER SETS ACIN THRESHOLD AT 12.18V
Input impedance of ~40K meets 30mA max load
sparkitecture requirements p5V1_cHGR vDD R7001 .
o \ > PR5VL_CHOR vDDP CRITICAL CRITICAL PLACE_NEAR=07030.5:1. 5mm
s ie i c7030 '], 703 1c7035  |'c7036 | €7037
wr-LF v 33UF-0.060HM 33UF- 0 OSOHM () ()OIUF
() c7001 c7022 * : c7021 o ;g; ;;;
N 1UF 0.1UF —— 0.1UF a2 PoLT—TAN é:: . xix; ? xw CERM
R7010 e T & ; o
665K = b =
8 . ‘ I
s E 5| omrr_tance =
L6 =
Voo voor
R7000
lvasT pern|z g cier_pern
nc mmsEr L Sl - Max Current = 8A
v u oD suprst N onloe | ocnon scars S—
% L U7000
carE[ cGr_acats 1 c702
e soa o P ¢7025 2 TO SYSTEM
4 o T* Cse|a | cuor cs1p criTIcAL £ = 400 kHz
Float CELL for 18 e g csm|2u| cer cstn Q7030 crTTICAL crrTICAL
z . — RJKO3PODPA 7030
@ soor|:s | cuer moor F7040
cGR_ac1n s laczn — N WeAK 4.708-17A
3 vears| 2| cror vears sanp-24v
N CHGR_ICOMP 5 lrcomp A PHASE| 23 CHGR_PHASE_ S B 7 1 2 L 2 =PPBUS_G3H
R7013 T T Ty peen— oo @ PTHC104TaRTH BN
100 T e T toars| 2 | CHGR LGATE [, 108
o = cHoRr_vnEG . s e = — i g
Ve ’R7015 1 CHGR_CsQ_p "M 15 lesop BGATE| 16 CHGR_BGATE o o ‘ [
o L CHGR cSO_N 11 Jeson 200y AMON| 2 CHGR_avoN o - —
N o>
2 e suon[as | cuor mMon o
o> srvanr oan cron nme
‘R7011 17050 2By Acox| s | =cHoR Acox g .. —— e
o4 9% 0. 470F g o> PIE [ CRITICAL CRITICAL CRITICAL PLACE NEAR-L7030.2:1.5mn
00 S v e €7040 €7041 c7043" ' c70
5. a0 62UF 62UF 62UF 1000PF
L2601 o0z B B 200 20
cRITICAL
i XW7000 R7050 Q7055
oz = 0.01 SI7615DN
L5 (cun) peire)
- i TO/FROM BATTERY
EAR=U7000.22 1 1o N ’ 2 "’l 4 PPVBAT G3H CONN 652
(CHGR_Cs0_P) R7051 2.2 : ncmmcsomr e T l
i T En T . ity
e 5
\cen_csou, R7052 o j T
(epynar_cau_cuce ® (epynar_cau cuce =)
(cucr_scars)
1 7042 €7011 * 1 7000 : €7026 *
e Pt B XA L Coorae L  R7051 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
T i, i) T o T i DUE TO DIFFERENT CURRENT ON _P AND _N. (FROM INTERSIL)
- GND_CHGR AGND

Ismc MASTER=J13 MLB_NON_EOR
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PBus Supply & Battery

Charger
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=PPVIN_S0_VCCSASQ

PeSV_so_vccsaso vec

VCCSASO_BOOT RC

c7101 | BT

Toor

Lt R7130°
o

crrrIcAL
c7119 *
10UF

cRITICAL

l C7121l C7122l
10UF 0w 1oooer

slu?

CRITICAL,
2

CRITICAL

PVCCSA_S0_REG

INTEL TABLE:

VID1 VIDO
0 0
1 0
0 1
1 1

Voltage
0.9v
0.8V
0.725V

0.675V

veC Pvee veesaso_vest
U7100 iR e IR
ISL95870AH 07100
R7151 - D 15| en UTOEN g0 SI1z710DT cRITICAL
AR CRITICAL POWERPAK-6X3.7 17100
 OD—ermiSesaianes < (T <L = o i UGATH 1.008-7.78
Ec oo L lél'}?nw [ ¢ YCCSASO_SREF 7 |srer — 3 LYY PPVCCSA SO REG R
4 e e e e ovoenonen o
12 i
R7147 VCCSASO_ VO vo LGATE e
20K veesaso_ocsET 1 ocser
1J200 14
P PVCCSA_PGOOD rGooD
R7153 201 =
1.62K : 4 | rew VCCSASO_DRVL I
VCCSASO_RTN R 1 Y vecsaso RTn — o o e
N NRCR IO 11 ) L3 Rk WibM-0] mm VCCSASO FSEL 13 |pser GATE NoDE-TRUE
s
7103 : . vkcsaso_semo ET0 L
R 020220F —— = . vbcsaso_ser1 9 lsers
16
XW7101 xsR-x7R-gER 2 6 o
s (ENDIAN SWAP)
: s
PLACE NEARC1763.2:3nm R710% et 12 5 VCCSASO €S P
12w 72 43 VCCSASO_CS N
= D PGND, R7141%
1 - 1K
Tw T oc7140
T oo T Tooorr
» CD>-CBU_VCCSA VID<]> =
widee  |'R7142
++ [Imy-CBU_vCeSA vID<h> 1% ocp
1C7106 ]R71541R7152 1C7105 P
" Sosr 3.24K T (vecsaso_acser) ocp
= B aon ° e [ e
fBecm |56, = T
XWT100 vl m

6A Max Output

c7141 £ = 300 kHz
27008

= R7141 x 8.5uA / R7140

= 8.5A

Ismc MASTER=J13 MLB_NON_EOR
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=PPVIN S5 P5VP3V3

PLACE_NEAR=07220.2:1.5mm

3
“eesv 5 o PrAcE NEAR-07260.2:1. 50
CRITICAL,| CRITICAL T T CRITICAL,| CRITICAL |—
cr2a2 |, “ciza0'|. | c7270 + cr241 3 =eesy 83 mec B WEDTE-0.3 mm Cizeat|, Cizezt|, | c7281 1C7283
520 s2ur 10008F or s2ur S20r 1uF 1000PF
= I R e— =
k7200 |'R7201
=% 0
I 3
8 5 8 g
£ g &
.
F=400KHZ CRITICAL [SKIPSEL
2 pe— CRITICAL CRITICAL
s s3 mEs 07220 P U7201 N 07260 3v3 55 mec .
SIZ710DT s S12710DT C
vout = 5.0V POWERPAK-6X3 .7 P FOWERPAK-6X3.7 vout = 3.3v
CRITICAL 1 RSV BST 31 {VBST1 @ VBST: CRITICAL
7.2a MAX OUTRUT SromTmo o Srommo o 6.5a MAX QUTPUT
eihcs_near-s7220. hiaRUH—20%~18A~15MOHM - T H{pRve a PRVHZI24 Eoe e . 2osmin F=400KHz
LYY YL — 22 Jswn & | 2 eaviss o . :
roncossr-sn T ornos ancsrzzo. 4 \ T SrormRuE EWTTCRNOORRRus = Sror Eo
Lszs1426 = rsve onvr 30 |orvLL DpRVL2| 22 raviss o 1500F-0. 01808015
p— 2 2 o S TR v ome mRoE SromTme . . *erz 17 c7272
N NECK e ™ psvs3 cse1 7 18 p3viss csez 1our c7292 1000PF
XW7220 xW7221| = csP1 Csp2| S XW7260 XW7261 0%
B o — - F—— s Jesm 2| 1z F— B -
1 1 R o PLACE NEAR=L7260.1:3mm
55 _BSVPIV3 VREG3 1 P5VS3 FUNC 11 IMODE RFL 3 P3V3S5 RE
i svss vesl o |vep1 vrB2| 16 ravass venz ince nEARcl72
= psvsicoer 10 lcompl compz| 12 F— -
suach NEAR-17220.1:3mm T b P
2 Psvsa_mu B ENL ezl ar eavsss e NN NECK WEDTH-0 1
w1422 s |ecoop1 pGoop2| 20 b
1 F ]
PSVSI_VFBI-R “ xw7200 | 35352678
MIN_LINE_WIDTI 2 mm R7249 -
PLACE_NEAR-U7R01 .20+ 1
T T
M NECK WiDTHo0 1 M T LT wToTa0 7 B
T T WroTE0 2 * . - A
Nt wibr-0L r7261
2 (OUM}—25vS3 PGooD e
ko rsvesvs saw
ML X IDRR-0 .2 T
'R7251 '‘R7252
[) [)
Sy £
20w Paow
R L6 —

o2 COEy-=Eavsa m

5V / 3.3V Power Supply
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26 9 [ITy—oomves o

1

CRITICAL
€7334
620F

o2 O —=oemsee e

0
IRFHM831PBF
POFN3.3X3.3

c52s
1 L73 Naor
—— WECC1040LRB8 M ' 3 4

LVDDR3_HW:NO

R7316
100K

s S o

SSM3K15AMFVAPE

= vsIn vBST| 1o "
DRVH] e o
U7300
s3 su]
1 lss .
VREF
REFIN
12 oDE
s |TRIP
VTTREF| crrrreas
c7361
VT THRM L Sour
PGND GND _GND PAD _

'R7317 'R7318

84.5K

13

17200
201

l PART NUMBER l QTY}

DESCRIPTION

l REFERENCE DES l CRITICAL l BOM OPTION ‘

| 118sose0 | 1

RES, M, 60, 4KORM, 1,1/204,0201

[ R7316 [ [ LVDDR3_HW:YES

If LVDDR3_HW:NO is turned ON,

7362

89535 nam—tsws s sa

ISNS_1vs_s3_p)

IRFHM830DPBF
POFN3.3X3.3

*c7340 4
33007
c7346

c7341’|,

33008

[gxmsm

(07335 Linte)

switch R2821 & R7971 back to the original value for 1.5V DDR unless 1V5R1V35_SW is turned ON

fere

CS Apple Inc.
<)

YT N T

051-9277 | D

NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE DOSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT

IV ALL RIGHTS RESERVED

TEOTEYeY

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

2.8.0
™73 oF 109
56 OF 73

2

1




R7468"
100KOHM-1%-100MW
0603

=PP5V_S0 CPUIMVP

c7440
1000PF

R7401
0_CPUIMVP_VDD IANA
N — ——RRVIN S0 _CRUIMVE
R Wioied. e : =PPVIN_SO_CPUIMVP ..,
, =PPVCCIO_S0_CPUIMVP o
1 c7403
R7479° R7480
54.9 130
a0 | prace_nEaR=u7400.24:2mm
PLACE_NEAR=U7400.18:2mn | PLACE_NEAR=U7400.16:2mn ER = PLACE_NEAR=U7400.15:2mm
B
g 2
g8 8
g g
U7400
MAX15120 RQZ)AI 902
Nes2l ] orvewma ™ zon| 2 CPUIMVP_TON S0 3%
CRITICAL e
39 |csea3 Bsa1l 20 CPUIMVP_BOOT1 gD " R7403
56 42 41 10 @um-CPU_PROCHOT L, 5 VR_HOT* DHA1[22 CPUIMVP_UGATEl R 1 2 2 CPUIMVP UGATE1l oD s
rxa1| 21 CPUIMVP_PHASE1 oo, 5 5% 1/16WMP-LF402 JORp—
+» @um—CPYIMVP_PGOOD 19 | poxa prai[ 23 |CPUIMVP LGATEL  gom o C7408
ey’ CP"IMVPiA G_PGOOD 10 36 = 0.0395UF
o POKB CSPAl CPUIMVP ISUM P -
< _AXG ] _ - o
1
- @ CPUIMVP_VR_ON EN cspaave| 35 CPUIMVP_ISUM 1C7404
e 12 my—CPU_VIDSOUT 16 fvpro naf 37 CPUIMVP_ISUM N 5200PF
e 12 Oy CPU_VIDSCLK 18 ik real 4 CPUIMVP_FBA 5 198
o 12 —CPU_VIDALERT T 17 aneree 2 x7R-ceRn
cspaz| 38
CPUIMVE_NTC 33 |ugrua  BsTAZ| 28 e
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nxaz| 2% no
CPUIMVP_SLEW 32 1 sk praz| 2% no
CPUIMVP_IMAXA 29 | ruaxa BsTe| 1L CPUIMVP_BOOT1G e
[— CPYIMVP IMAXB 30 | 1uaxs bes[ 13 CPUIMVP_UGATEIG gmm s L gmps
'‘R74 'R74 iy = 2 =
5.76?8 5_76£6 R7464 R7462 R7460 Lxp| L CPUIMVP PHASEIG gmm, |=o
13 1 200K 215K 215K praf 14 CPUIMVP_LGATE1G =
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I, RECK WIDTHCO 3 e o L s 28 B
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CPU_AXGLSENSE R A A 2 CPU_AXG_SENSE_N (ymy:: «
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CPUIMVE UGATE]
7 0D

;_=PPVIN_SO_CPUIMVE

L|*c7513 L|*c7514 7515 * crs1e *ersit * cis18 ' c1s19 .|*c7540 c7541 c7510 [ tc7520
6208 2ur 1our wr e o.0010% o.0010r 62ur 620r
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IRF8811STRRE
s0 L
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17510 n
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> ¢ sasszs 72 4 |CPUIMVE_ISNS1_N
CcPUIMVP_ISNS1 P .
= D
R7513" "R7514
46.3 10
7 w, L
rrzen: cPUIMVR_TSUM_N o
7 520 et
RF 689 4MTRPBF P
INEchoat P C7571
2200pF
% cpummve_tsum_p
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CPU VCCIO (1.05V S0) Regulator

=PPVIN_S0_CPUVCCIOSO
; _=PR5V_S0_CPUVCCIOSO

6208 6208

CPUVCCIOSO BOOT RC
CRITICAL R CRITICAL CRITICAL CRITICAL
C7620 c7621 |, C7622 ' c7e19
10002F
N Bty wwo-2o

CPU_vCCIOSENSE P
Yoo Bvee
CPU_VCCIOSENSE N R7644 7600 CcRITICAL
3.01x
W 15195870 CS‘%ég%OQSD CRITICAL
R7604') i . ~cpuvecioso T covvecrosn & Sonsxg - vin 1 R7640
3.01% 2 3 |re 630 .
i <Ra> R R CRITICAL — L7 1
i CRSTERETI £ e vsu| 6 0.68UH-22A-2.7MOHM a PCPUVCCIO SO REG
201 MIN_NECK_WIDTH=0.} mm d 0612
: wECK CPUVCCTOSO SREF i |srer prasE] cpuvceIoso Ln 4 |rer [ d gpermecso so eeat (Y Y Y 2 recovvecro sonsaw 2
ovcerecs w6 B - g Tt e rplosm_en NI LI WD n 3 vout = 1.05V
PUVCCIOSO_V vo LeATE[ 15 SniEen NovECRRuE . CRITICAL R CRITICAL
2 yeso 1|, 21 Max output
CPUVCCIOSO0 OCSET 7_|ocsET 5 |BG hd
s Prace_fEAR-17630.2+1.5mm 2700F —— £ = 300 kHz
o« o 'PUVCCIOS0_PGOOD ® |rcoon PGND C7623 * o2
o 1000PF casa-sain
WIN_LINE wiPrh: . CRUVCCIO0S0 RN e 2 2
HIN_RECK W CPUVCCIOS0 FSEL s |psern doz CRITICAL
R7605° R7645 GND__pGND 1
2.74K 2.74K +| c7648
i W 2 2700F
i zow C7602 * # A
= e 2.20F 2
s f-—
ne csp
1c7605 1 C7603
i 9,0470F . 7 13 CPUVCCIOSO CS N
B XW7600 R7641
Kinccamm 76 301K
| cruvecroso_aann . ath
=y 2 c7640
Tooopr

'R7642
3.01K

(CPUVCCIOS0 OCSET) i

(CPUVCCTOSO va.

OCP = R7641 x 8.5uA / R7640
OCP = 25.6A
Vout = 0.5V * (1 + Ra / Rb)
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1.05V SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pull-ups (3) must be 51 ohms to support XDP (not required in production).

70mA is required to support pull-ups. Alternative is strong voltage

dividers (200/100) to 3.3V S5, which burns 100mW in all S-states.

CRITICAL
xpP_pCH
P1V0SSUSLDO.
L .
= 1.05v
1.8V SO0 Regulator Max Current — ©0.020A
xop_pCH xop_pCH

c7740

1vF —

18281302 ao =

L7720 02
U7720 i
= 1SL8014a _=PP1V8 50 REG, 1
@ [Im—=P1v8S0_EN s fen o e o prvaso su YL _
s | SRR cramiens vout = 1.794v
@ qm—P1V8S0_PGOOD R CRITICAL s Max Current = 1.8A
e 1veso_rp CIr Freq = 1 MHz
4 ISYNCH ) v
g (PXne R7720 2 xS cmme
s o 2 ndexnc 113K
g 8 (2 ne v
- N =
<Ra>|
R77210 crITICAL
c7722
50 9% vim
kS S g

<Rb>]

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

1.5V S0 LDO 1.05v sO LDO

CRITICAL
CRITICAL
=PP1V5_S0_REG 7 ; =PP3V3 S0 _P1V05S0LDO P1V05 SO LDO
, =EP3V3 S0 P1VSS0 [RElvS SO REG vout — 1.05v
| _pP1vE S0 P1VSSO Vvout = 1.5V 7 _=PP1V8_S0_P1V05S0LDO ou -
e1vsso EN Max Current = 0.02A . _=1v05 S0 Lpo BN Max Current = 0.35A
ermo ) gzl e | e
G ey o g i
o o ISYNC MASTER=K21 MLB SYNC_DATE=07/28/201
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CRITICAL
R7831
0.001

o3 5
\ 3.3V S0 FET 5896 Ppiviso FET R 2 a1 pevs so eer
- ‘ Isns 3viso n -

7650945 SIA427DJ
3.3V sS4 FET & sc70-61
ISNS 3v3S0 P P
07800 =PP3V3_SQ_P3V3SOFET

3.3V SO0 FET

R R7804
- e IANA 2 e e 'R7832 GC 3381%111* B -
J— N Q7812 10K -0330 MOSFET SiA427
o . ssmen37FEARE ,}é.j"” CHANNEL P-TYPE 8V/5V
o.0220r 5 2
v s R7830 RDS (ON) 26 mOhm @1.8V
p3v3so mN L ' 2 | e3viso ss Ul
rosees sinazr ) N . LOADING 3.2 A (EDP)
R7800 . o 1720w R
« aoaon 26 mom 417 criTICAL
oo oo N 3.3V_SUS FET S78SH R7821
i S1A427D3 PP3V3_SUS FET R 1nNA 2  =PP3V3_SUS_FET,
st e o 1
e
o8

=PP3V3_S5_P3V3SUSFET

‘%;7 §22 OCZ%%%i

07822 00K 1033uF 3.3V SUS FET
SSM6N37FEAPE gzow v,
3.3V S3 FET &ETh CRITICAL 201 R 020 MOSFET SiAn427
° R7811 Z? 0 CHANNEL P-TYPE 8V/5V
SIA427DT Pe3v3 53 Fpr R 1 2 pesvs 53 emr E3V3SUS EN L 1 2 o P3V3SUS SS o 1z |
sc70-61 A aa l}épw ot RDS (ON) 26 mOhm @1.8V
. _=PP3V3 S3 P3V3SIFET . RSO S0 et 1 135 LOADING 100? mA (EDP)
1 (7%12 c7811 5V SUS FET CRITICAL
Q7812 0 0.0330F 3.3V S3 FET - 07840
sswonaTeEARE ?%zow s STA413DT
961 MOSFET sin427 scr0-61
R7810 =PP5V_S5_PSVSUSFET ~ =PP5V_SUS_FET ,
47K CHANNEL P-TYPE 8V/5V -
P3V3S3 EN L . e
RDS (ON) 31 mOhm @1.8V
1
LOADING 1.608 A (EDP) ‘1§20§(42 OCZ%%% 5V SUS FET
- Taow e
8K
L2601 02 840 MOSFET S5in427
RZ% 0 o1uF 12v/8
P5SVSUS_EN L 1% P5VSUS_SS ]2 CHANNEL P-TYPE 12V/8V
1 ow JA RDS (ON) 29 mOhm €4.5V
201 e LOADING 100? mA (EDP)

1.5V S3/S0 FET S crarrea

, PP _S3_P1VSSIRSO_FET 5.0V S0 FET Q7860
=PP5V_S5_P1VSDDRFET DMP2018LFK
DFN2563-6
c7801 ! .
o - =PP5V_S3_PSVSOFET
ey 2 vee s APN 37650928 - 7862 5.0V S0 FET
U7801 1 %
= SLG5AP020 ™\ crirrear 20 C1861 HosFET TeCral02
. > PLV5CPU_EN on o L S R7801 07801 ?Zzow s = cuanNEL p-rveE
T—csnnn 7 N s\c FDMC2514SDC 2201 RDS (ON) 18 MOHM 4.5V
3 | POWER33 -
Ngfggl;r‘l o| ¢ prvssorer_care M?ﬁ? P1VSSOFET_GATE_R s crIzICAL LNOS0 BN ). LOADING 1-678 A (EDP)
4.79F rq_8 402 1|23 R7850 o
5 :
xsn-Ggr 2 o B P1vS_ ! 2 =PP1VS_S3RSO_FET,
NN X Tomiso 1/ Q7802
oe SSMEN3ITFEAPE

P1V5S3RS0_RAMP_DOp «

1.5V S3/S0 FET

MOSFET PQFN2X2
CHANNEL N-TYPE

RDS (ON) 9.4 mOhm @4.5V
LOADING 5 A (EDP)
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S5 Rail Enables & PGOOD
obile System Power State Table 3.3V,5V S3 ENABLE
-3v,
«, =PP3V42 G3H PWRCTLInternal pull-ups 100K +/- 20% — - — o sus o o g5 1 . st o3 1
! o s x s 3 3 7 f s R7913
67949 ~| CRITICAL R7241 ) : : : : : : " |t ope e s 1ARA, 2 psvsa e — -esusiEn gy
- BE o 755 3TISTAPT LAMR 2 P3V3S5 _EN > : : : : : — | «! VAR =
6.3Y 2 = ooy s s T T T o o o o 5 NO_STUFF
% U7941 % 1c7942 | _ _ N ; s : : ; g g 0 i 1
SLG4AP012 1 o g9330r L==R3V3ISSE - : - - : : . - sincr_enscyr200 165610 |, C7913
2 48% v T 5 5 v v > o R751L R7912 2 0
. MC_PM_G2 EN dsene . v D D - . v oo o
T 5 5 5 5 ) 5 e i
= b
D ., =PP3V3_S5 PWRCT > R N3eRR : =
Threshold: ?2? PR — PLACE_NEAR=Q7812.2:6mm
DLY > 10 n S5 PWRGD ’ [ 7970 DP S4 Power Enable 3v3s3 en -
8 TAKE_ BASE=TRUE g
S5PGOOD_DI T} our FAKE el ¢ o e : e TR ST o
1Cc7 9 41 THRM = po ' =L D PLACE_JEAR=U7300.16:6mm |PLACE_NEAR=Q7812.2:6mm -
0PF S5_PWRGD (old name RSMRST_PWRGD)-->SMC T e7910 T e7912
1 wro1s
+ o
CPUVCORE ENABLE
R7974
- s 25 _ALL_SYS_PWRGD NN CPUIMVP_VR_ON _rwwm =7
1 Py PLACE_NEAR-U7400.1:5mm = S0 ENABLE
b R7978
PM_SLP_S3_L 100
@awn L_SLP_S31 2 > .
o> N S i
1w (P_sLP_S3 R L)
Eit o — =P5VSO_EN o
3.3V/5.0V Sus ENABLE 2 4 R7986 4 — =p3viso_En o o
C =PP3V3_S5_PWRCTL SRIR87 2 B7o81 R7988 5.1K —
@7 = —PP3V42 G3H PWRCTL o 2ox i o e
PLACE_NEAR-U7940.5+2. 3mm 2 aon
7943 1 il 1% [t N w0 — mer so e i
S0 Rail PGOOD (BJT Version) 0.10F encn w1 o] FEACE EARCU7800 3s6mm | pincs xensev7r 0. sogmm | ince neanv77a0. 256
X P1V8S0_EN — =P1V8S0_EN o o
-pp3v3_s5_vMON A BASE-TRUE = o>
SMC_BATLOW_L:100K pull up on SMC page
P SMC_BATLOW L - P1v5S0_EN — -PIVSSO EN g
MAKE_BASE=TRUE — —_"
ALL_SYS_PWRGD 1 25 1 52 o2 EN SSM3K1SFY —  =1V05_S0_10O_Epmy «
x| 4 4o PM SUS EN — =PSV_3V3 SUS fm o 4 CPUVCCIOSO0_EN = —cruvccioso_engrm -
B PM SLP SUS L 3 AR BRSO pycesA EN FREBRSEE i
- 3 L = o -
VMON 3V3 DIV 1 2 VMON Q2 BASE © - GND MAKE_BASE=TRUE -
P 2 7720.5 1 6mn.
7. 15K s °'|ASMCC0179 NO STUFF = L7087 LG8t
1200 DFN2015H4-8 oi7UF
R R7954 Mot R7917 L
7 =PP1V5_S3RSO_VMON 1 2 voN Q3 ‘BASE 1 2 CHGR VFRQ Generation o o
= PP1V5_S3RSO ]/%w lT car) Hznw l
B NeX—— brit =
1 NO STUFF 3.3V SUS Detect VFRO Low: Fix Frequency
i 'R7930 VFRQ High: Variable Frequency
R7955 R SRRE N LiS2,5 hEY 1 6 bpava S5 PWRCTL
o . % ., =PR3V3_S§ -
B PP1V05_S0_VMON 1 N 2 vmon 4 BASE 35352800 el racs hEAR-U7930
J/MZFOW SOPGD_BJT GND R 2201 ggnsagf‘g ngg\é, 12ms c7
201 Worst-Case Thresholds: v793p 5 e e 0
s o R7957! AR
Q3: 0.640V llzﬂgQ CRITICAL f
3.3V w/Divider: 2.345V el VoD
X p
S e 7 =PP3V3_SPS_PWRCTL slsense 57930 REsET
= TPS3808G33DBVRG4
) e s peoon_cz el e PM_RSMRST L goes to U1800.C21
SO0 Rail PGOOD Circuitry R7967' oo
10K 1C7931 9 i
(ISL Version in development) 1/23% 1000PF WLAN Enable Generation
— NO STUFF e 13 "WLAN" = ("S3" && "AP_PWR_EN" && ("AC" || "s0"))
Thresholds: P1V550_PGOOD from U7710 R7968 2 NOTE: S3 term is guaranteed by S3 pull-up on open-drain AP_PWR_EN signal.
VDE?S 02 :34\7 3. 010v +1 [I-CEUIMVE_AXG_EGOOD AN 2 .
- - o 5%
V2MON: 2.815V-3.099V 1209 R7966 DM WLAN EN L ne
V3MON: 0.572V-0.630V p1v8S0 BG0OD 6 G0 =
: - D A2 4
V4MON: 0.572V-0.630V R7965 ]/SZ‘W SUS PGOOD MR L 2700 %937%
o 100 e S01-36 Unused fet
PP5V_S0_VHMON = [D-PAASSRADINNANA 2 ————201—¢ 5
= S0PGOOD_ISL A ne
S0_vMON 7960 1 1299 R7901 e
=ze1vos_so w989, M ioo
e +» [m-2383 pacon 2 X
sopcoop st 653 2 e R
A R79720 iy — (2% R7964
6.04K U7 960 . CPUVCCTOS0 PEOOD 201 100 SYNC _MASTER=J13 MLB_NON_POR SYNC_DAT! 1/10/2011]
1 2 Mus—A A
v 1SL00a2IRTES R7963 1l Power Control 1/ENABLE
28
. 5 pu) -\ [-RYCCSA PGOOD 1 2 Eril —_— ——— v
sopcoop,rer, $ESY DIV VDN lvamon crrTICATERIDL ¢ o A G 051-9277 I
P1vS_DIV_VhON S lvamoy 17200 Apple Inc.
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l PART NUMBER l QTY} DESCRIPTION l REFERENCE DES l CRITICAL l BOM OPTION ‘

LCD Connector

Internal DP Connector: 51850787
OMIT_TABLE
CRITICAL
J9000
CABLINE-CA

i

Pull-ups on panel side,

R9061 e . e ¢ _PEVOUT_SW_LCDBKLT
. m to 3.
«+ED>—=12C_TCON_SDA 1 2 12¢_TCON_SDA R [y
10w Nex—to
e DS
Lo
NCX10
R9062 ¢ ¢ QT}—LED_RETURN_6 °
-« s )
« OD—=I2¢_TcoN scr IANA 2« I2C TCON SCL R <} LED_RETURN, o
o o I LED_RETURN_ o LED Backlight I/F
10w + « QOUT}_LED_RETURN 3 >
Wr o F 0
CHECK IF LVDS_IG_PANEL_PWR GLITCHES ON POWER UP 201 o5 & QOUM-—LED RETURN 2 1 o /\
o ¢ OO _LED RETURN 1 o
NCX"1-0
R9060 Tl D
s 5310 crzmrens, + qy_oe_mx en S <19 v\
FPF1009 19004 120w =10
. LCD_IG PWR_EN 1oy MPER-ZEz-EI rerno o004 A 10| pisplayrore 1/F
o
vin_1  vour_1 . PP3V3_SW_LCD_UF 2 : : PP3V3_SW_LCD ey
vin_ 2 vour_2| [ - . S uﬁ o
C€9015 R9070 ‘1o
oo 9024 1000EF 100K o DP_INT AUX CH C N Y D
] g 0.10F sty 2 Daon 6o DP_INT AUX CH C P Bl DY
€9009 Cc9011 * a6 s, _INT_AUX_CH_I I (DP_INT AUX CH C N} 0201 L0 215
—— o 1ur 0.10¢ Al o DP_INT ML F P<0> 7Y D
2 5 L o €9025 = s o DP_INT ML F_N<o, =15
201 201 e 0.10F 2
bP_INT AUX CH P YLt (o rwe au e, N
‘ et {} TN ALK CH NeXEH o
By NeXH-0
25 wemearnt Liroo1s o
DP_INT ML _P<0> R R 2 D
o iM 1M
£y 58 .
9021 12 Haow °
0.10F 201, 201 XY
s DP_INT_ML_N<0> B LafE NEAR=19000. 24f 1rm. =1q
o I B
o
x»,.‘;;;.v ja o
*10
=15
o
Y D
~ R9050'| ['R9080 suacr] nehnea2000.3:2mm
100K €9017
o 1000pF —

K21 _MLB SYNC_DATE=07/25/201
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8 I

7

3 I

3.3V/HV Power

MUX

DP_A_AUXCH_DDC_P.

bE_A_AUXCH DDC T

€9498 1
153

 _TBT_A_HPD

lc9499
30!

CRITICAL

L9499
650NH-5%-0.430MA-0.520HM

]

e 7 _PP3V3 SW TBTAPWR

470k R's for ESD protection

on AC-coupled signals.

V33 must be S4 to support
vake from Thunderbolt devices. €9420 €942 'R9427 R9429'
0.1UF 0. ] 10K 100K
PP3V3_S4 1 Y S8
Nominal  mMin  Max . ;
V3P 1100mA 1030mA  1200mA A - a
crrTICAL crrTICAL
1aVS0  890mA  830mA  930mA (assumes 15V, 124 minimum) 5
9487 9481
9487 230 o8 IHVS3  890mA  830mA  930mA (assumes 35, 9-12.6V, 7.5-11.7W) 1 crITICAL
e V9420
- STGNAL_MODEL=TBT_MUX caT205023
9 v3p3out 18 M TBT_A_CIO SEL 1 IBIASIN BIASOUT| 2%
20] Jvars ” >
| _=PPHY_Su_TRTAPURSW 2 .+ [ID>_DP_AUXIO EN  [auxzo_en
X 6 ou 14 a N )_]
189V Ma T vav G{EE| 0 3 DP_TBTPA_AUXCH C_N €2 f?w }ﬁ\ 20 DP_TBTPA_AUXCH N 7 aux-
0 3, DP_TBTPA_AUXCH C_P N KonocERs 0201 o DP_TBTPA_AUXCH_P ® laux+ AUXTO-[ 23 DP_A_AUXCH DDC N 670
c9415 €9410 * CRITICAL €9431 :
Ul OUF Tov o AUXTO+ 22 DP_A AUXCH DDC P o 70
a0 0.1ur U9410 o ) 0.1UF xoR-comn 0201 o(ET)—DB_TBTSNKO DDC_DATA 1 Ippc_par IBT: RX 1 B sink
2 CD3210A0RGP oot Srpuwen . DP_TBTSNKO_DDC_CLK s : tas Sin
xsncemn 2 H oFN o1 Gios - DDC_CLK
16 |rsvD RSVD[ 15 C94321 |2 34 (OUM—TBT_A_CONFIG1 BUF 16 lca_pETOUT ca_pET| 18 TBT A _CONFIGL RC o
- EN 5 lan 1SET_v3Py 8 ISET V3P3 70 s [—RE_TBIEA ML C P<l> o.22ur |1 20 oo o DP_TBTPA_MI,_P<1> 1 |pps
0 34 DP_TBTPA ML _C N<1> o DP_TBTPA_ML_N<1> 10 lpp- DPMLO+[_1% DP_A_LSX ML _P<l1> 6 10
. Thr A _mY_mN u 10 | oerapursa_sser
> v [HV_EN TeET_S SH_LSEL S0 C€9433: 2 peMo-|_20 DE A ISX ML Nel> “mn
BT S0 mN 1750 1sem 599 rBTAPURSW 1sET 53 0.22 o oo [OD—IBLALSIX 1 sTX . 20/27
oD s ¥ 2zor 11z e A N TBT: LSX_A_R2P/PZR (P/N)
GND ‘THRM| TBTHV: P15V 64 7 _PP3V3_SW_TBTAPWR
EAD 'R9411 'R9412 +« [D—IBL_A DP_PWRDN < lop_pp
A[wel<[a] = 22.6K 36.5K
1% 13 CRITICAL 14 &OM—DE_TBTPA_HPD 12 |lHPDOUT HPD|17 TBT_A_HPD m
120 o
%0 Lo el 1Y R GND_THIPAD s
somee1 0 R9426 o] o " R9428
Voo M ~ o 100K
++ (Om—TBT_A_LSRX . Al T eom
v S %
TBTHV:P15V i B|L 2
1 C9460
R9413' ‘R941 Single-fault protection 9. 1UF '
22.6K 22.6K o
Ry 2 requires two R's per AV
120 1zom :
o i ISET_sx with CD3210.
2, L5 SE._
Single R on TSET_V3P3 OK.
ILIM = 40000 / RISET
For 12v systems: Thunderbolt Connector A €940
0.01U!
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION PP3VIRHV SW TBTAPWR TE’m\coNN 1c 1]z
11850145 2 e v, 1720w, 17 8,1,0200 R9410,R9413 Hiorioo 0 NN HEGA WibEe-0 30 1
400 e e 10
11850145 2 [ R9411,R9414 TaTEV P12V Coa0o L xsgcer B
Nominal Min Max onecom 2 Both cr oo
/$3 1120mA 1090mA 1170mA (12W minimum 403 (0-18.9v) co4
THVSO. ¢ ) DP Dir TBT Dir 0.7207 T T L_TBT A R2D C P<0> 370
I = e TS 598 LS - = TBT A XD P<0> 94711 11> BT A R2D C_Ne0> = -
(B m ere TN _LINE WIDTU-0-38 fat GHD_voTo=TRUE - - 20 TBT A R2D N<0> 0.220F A
crrTICAL
C9474 TBT: TX 0
o BT A_D2R_P<0> .0 TBT_A_D2R_C_P<0> J9400
1o 1BT A D2R_N<0> coars 1. 10 TBT_A_D2R_C N<0> - - | SO0 MDP-J11
@*—‘W{ }—w‘l—u—w‘r‘ hl DP Dir o F-RT-TH C9406
comoxsn-1 TBT Dir o 0.01UF
1x 11 'R9470 R9471
200 Dzou N 1 VouTace-18.5¢ 108 470K 470k
" u “-[OHOT_PLUG_DETECT  GND O~ xsioEm H 1200
toconrier  ur_vaneop Ot 4 =
R9478 470K 2 ') CONFIG2 ML_LANEON O- - (0-18.9V) : :
C9478.1 |2 N GND GND O L
03 DP_TBTPA_ML_C_P<3> 57707 T 0 DP_TBTPA_MI_P<3> - 10 [ Sur_raNE3® 40 panmir O - - DP_A_LSX ML _p<1> o
- DP_TBTPA ML, C_N<3> 947912 0 DP_TBTPA ML N<3> -~ - :j ML_LANE3N 1, LANELN O ;1 - - DP_A_LSX ML N<1> o
0-2208 o et Unused [ roazo wrox 2 16 [O° b O TBT: LSX_R2B/B2R (P/N)
o aw AUX_CHP ML_LANE2P O
< BT pIAS ITH D i BT
L20] Sop_puwr RETURN O
R9499 [ —
2.2K CRITICAL SHIELD PINS Oth cr SD
JEg— e ST co4
b K u T T 22ur B TBT_A_R2D _C_P<l> -
(B¢ Qt c'sy 200 (Both D’s) n 1o a0zl 1o
C9476 np_voro-TwiE GD_vorp=TRUE D9498 . - - TBT_A_R2D_P<l: C94731 (]2 TBT A _R2D_C _N<1: 370
0 3 bi_p 2R _Lele 0.470F cenxo1 l’“ IBT A D2R C P<l> BAR90-02LRH i 20 TBT_A_D2R1_AUXDDC P - - 20 TBT A R2D_N<l> o.220F ™
. 18T A D2R_N<l> 9477 1o TRT A_DZR_C_Nel> D9499 e .0 TRT_A_DZRI_AUXDDC X - I
e | BARSO=0TTRE
a7
L9498 4
650NH-54-0.430MA-0. 520 514-0818 Daon

| TN SYNC_DATE=107037201
s _TBT_A_CONFIG1 RC 9402 DP Source must pull
T TBT A CONFIG2 RC 0.010F down HPD input with Thunderbolt Connector A
1 - greater than or equal e -
XSR-CERN
] . I look (oeer.tay. 051-9277 | D
R9452'| |'R9451 R9441 Apple Inc. v
1 e 100k
1n o L Sink EPD range: ] 2.8.0
R o ™ High: 2.0 - 5.0V NOTICE OF PROPRIETARY PROPERTY: [wemmer
Sl I E 2 Low: 0 - 0.8V INFORMATION CONTAINED HEREIN IS THE
ERGPRIERARY FROCERIY oF ArPLE TN
THE POSESSOR ThE FoLLowiNG: TR
T To MATWEAIN THIS DOCUMENT T3 CONEIDENCE 94 OF 109
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [ORELT,
1V ALL RIGHTS RESERVED 64 OF 73
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PPBUS SO LCDBKLT FET

as106 0.65 8 (zop)
sorToN 'R9788 c9782 ! %f
301k 0.0 ~ . _=PP5V_S0_BKL PLACE_NEAR-19701.2:3mm
e+ CRITICAL CRITICAL
b & L9701
: 150n 288 D9701
Acham_goor . _=PPBUS SW_BKL s (Y Y Y\:_, eesus sw rcoekLr PuR sw A NJK ,  ZUcENEAR-03701a3cm PPVOUT_SW_LCDBKLT
CRITICRT b P wm o e — T memere o
o712 : \ co713 55 - cnricas Cerrican i wate ot 37
Lour 0. 1UF RB160M-60G 1C9796 1 C9797 19799
12 i gRoer 1oe wr
, _=PP3V3_SO_BKL_VDDIO e T
c9711 1
0.1ur
Q9707 o5
SSMEN1SPEAPE x5m 2
VBDTO VLo VIN
U9701
BKL_VSYNC_R 22 | ySYNCRITICAL SW_0| B! BKLT : PROD
sw_1f Bz y
R9741 BKL_FLTR <2 | FILTER o = R9717
10k H erace_waaR-9701.55+10mm 3
R9753 1 2 BKL_ISET 2 lrser @ FBl s - ” L » cea
P B MINNECK WIDTH-0:20 B RSk TIDM-0 130
4 [Im—=I2C_BKL 1 SCL AR 17200 BKL_FSET st |pser " -
R9757 BxL_scn 2 | serx -
4, =12C BKL 1 SDA 1 2 P BKL_SDA o4 | spa ourl BKLT: PROD
i 0x58 (Wr)/0x BKL P ©  pKp 1seN3 omn
wr B our 0 LED_RETURN 2 6
20 1 2 BKL_EN 2 fen oOUT4| B2 BKI ISENS e v T
e o _PPBUS_SW_LCDBKLT_PWR RO731 - [ - ours| BKL_ISENS o i ey
200K 1R9715 LACE_SIDE-BOTTON ouTe| EL__BKL_ISEN6 o
R9704 IR 9
55 g gee
C D> LCD_BKLY_Put VVV °© ° ©°0 MIN_LINE WIDTI S mm MIN_LINE WIDTH-0.5 mm o
R T s [ T IR
uE 1 c9704 = pm ‘BOTTOM wE-LF
see| spec for others
I_LED=20.3mA BKLT:PROD
'Ro755  R9716'| |'R9714 R9720
108 90.9x 18.2K 110w 13
B m i . :  LEp RETURN 4 .
2 201, S0 XW9710 e 1/%6w
GND_BKL_SGND 1 2 o
o DTRE Wm0 T Tar BKLT:PROD
1 LED=369/Riset uace_era-up70s 210 LEDp RETURN 5 -
(EEPROM should set EN_I_RES=1) MINNECKWIDTH=0. 30 mm I S
BKLT:PROD
R9722
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
| TS SinC DRTE=07/75/200
10350198 3 o — BKLT:ENG 10.2 ohm resistors for current N N
. LCD Backlight Driver
10350198 3 e, F /36, 10,2 0,01, 0402, 5 BKLT:ENG measurement on LED strings.

TEOTEYeY

T T——
d} apple Inc. 051-9277 | D
e 2.8.0
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CPU Signal Constraints CPU Net Properties
NET_TYPE
PHYSICAL_RULE_SE ALEOW ROUTE | yiniuum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP =
? ELECTRICAL_CONSTRAINT_SET | PHYSICAL SPACING
cpu_45s . 5_om_sE 45_omy_sE =45_omm_SE =45_omm_SE TANDARD . rore_am ormpon zx | DMI_S2N_P<3:0> -
CcPu_27pas B -27p4_omn sz | =27P4_OHM_SE =27p4_onm_sE =27p4_onm_SE 0.100 MM o>—Dur_san pCIE gon pere_pcu_rx | DMI_S2N_N<3:0> -
MI_N2S_P<3:0>
o—ourn pcIE gon perE_pen gy | D o n
>—ourn pcrE gon perE_poi gy | DMI_N2S_N<3:0> 0w
spacING_RuLE_sET Laver LINE-TO-LINE SPACTNG | WEIGHT ot oam rere_aon pcxs vee me | FDI_DATA_P<7:05 - DMI/FDI
cPu_acTL T0P, BOTTOM x_DIELECTRIC [O>—~Enr_nar pcIE gon perE_pcy_px | FDI_DATA_N<7:0> -
FDI_FSYNC<1..0>
" - " = cou s ceu_agrr = o n
CPU_AGTL STANDARD ? = ceu g cou_agm. FDI_LSYNC<l..0> s
D [—=3 ceu 4 CPU_AGTL, FDI_INT o
‘ NET_SPACING_TYPEL ‘ nET_seacTNG_TYPE2 ‘ ea_TvPE ‘ SPACING_RULE_SET ‘ ‘ spacING_RuLE_sET ‘ Laver LINE-TO-LINE SPACING ‘ [ ‘
PIl_PECT PIL_45 CPIL_COMP. CPU_PECT 10 19 a2
[ crvemm | B |+ | ceusmm 2any | [ ceu_smrn 2awy | - | 8 MIL | 2] wote: cru_smrn and cpu_17e can ve converted oo = = =
= _SHIE _SHIE o e > swn Bu_g ceu_agrr PM_SYNC 1007
TABLE_SPACING_RULE = = =
ack to ! - O —EBM_MEM_PuRGD PU_4 CcPu_aGTL PM_MEM_PWRGD 1007 2
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ once rdar://10308147 is resolved
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET | | SPACING_RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT
XDP_DBRESET_L .
" N . " pu_g ceu_tre ] _ 1o as
o | \ [oro e o | [ cmozmamer | [ o ommsomre | contme ) KDE DBRESEL L e
= pU_4 CcPu_tTR XDP_CPU_PREQ_L 0
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET | | SPACING RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT
PU_27P4 cPu_coup EDP_COMP N
cpu_come cpu_cour . CPU_COMP_2SELF | | CPU_COMP_2SELF | TOP,BOTTOM x_DIELECTRIC = = -
= pU_27p4 ceu_coup CPU_PEG_COMP .
cpu_comp “ - CPU_COMP_20THER | |CPU_COMP_20THER| TOP,BOTTOM | =10x_DIELECTRIC B [o>—ceu_su_rcame. pU_27p4 ceu_coup CPU_SM_RCOMP<0> 0
CPU_SM_RCOMP<1>
—_— [C>—ceu_su_rcomp. pU_27p4 ceu_coup _SM_] 1
Pu_sy_rcouP pU_27p4 ceu_coup CPU_SM_RCOMP<2> "
spAcING_RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT | = = =
oL = cou s cou_tre CPU_CFG<11..0> o
CPU_cOMP_2SELF B x_DIELECTRIC [C>—ceu_carese 1 cou s ceu_ag CPU_CATERR_L 1o
PU_4 CcPu_agTL CPU_VCCIO_SEL "
PU_COMP_20THER . =6x_DIELECTRI B = — ~ = =
CPU_CoMp_20 x| CTRIC [>—ceu_erackor BU_4 CcPU_aGTIL CPU_PROCHOT_L waan
[>—ceu_surcn Bu_a ceu_agrr CPU_PWRGD 1002
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET | | SPACING_RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT Pl_THRMTRIP L pU_4 Cceu_gmrL PM_THRMTRIP_L w0
x X 2 x = : RULE_ : RULE_ o = — — L —
DMT_CLK100M LK_PCIE_80D CLK_PCIE DMI_CLK100M _CPU P ro
CPU_VCCSENSE CPU_VCCSENSE . cpu_vecsense_zseie | | cpu_vocsense_sseLe | TOP,BOTTOM |  =6x_DIELECTRIC B =
= = - D—DMI_crxioon LK_PCIE_80D CLK_PCIE DMI_CLK100M_CPU N 1o
CPU_vCCSENSE - - Ceu_vccsenss_zomuer| | ceu_vecsenss_zotane| TOP,BOTTOM | =10x_DIELECTRIC [CO—DRLL_REE CLKI120M LK_PCTR_80D cLx_pcIE DPLL_REF_CLKP o0
DPLL_REF_CLKN
[CO—DRLL_REF CLK120M LK_PCTE_80D CLK_pCIE o0
CO—LTecRu_CLKIoom LK_PCIE_8OD CLK_PCIE ITPCPU_CLK100M_P 1016
spacInG_RuLE_seT Laver LINE-TO-LINE SPACING | WEIGHT ~ —ROLE =
C S [CO—Ireceu_crxioom LK PCTE_ 80D CLK_pCTE ITPCPU_CLK100M N -
cpy_vecsense_2seLr - =4x_DIELECTRIC B O Lzeceu_crkloon LK_PCTR_80D CLK_pCTE ITPXDP_CLK100M_P 6w
C5—rreceu_crxioom Li_pCTR_8OD cLi_petE ITPXDP_CLK100M N 6
B ——— . x_DIELECTRIC B = P = = =
CPU_VeeSENSE 20 = [CO—ITRCRU CLK100M LK_PCTE_g0n CLK_POTE XDP_CPU_CLK100M P 2
i 1TRCPU_CTKI00M LK PCTR_8OD CLICpeTE XDP_CPU_CLK100M_N s
PCI-Express Interface Constraints == g~ o aen p— DB CPU DI =
o>—xoe_: w = _CPU_ 0
[ —— 3204 200T= | 1o LTNE WIDTH | MINTHMOM NECK WIDTH | MAXTHOM NECK LENGTH | DIFFPAIR PRINARY GAP | DIFFPATR NECK GAP >—xpe mno coua cen_tre XDP_CPU_TDO .
np_mu pu_4 cou_tre XDP_CPU_TMS o
PCIE_80D - -g0_omi_pier | =80_OHM_DIFF =80_oHM_DIFF 0_oHM_DIFF =80_oHM_DIFF 0_oRM_DIFF oo ~ = oy
= o _OnM. oM. _OHM_ oMt oM. [S—xne_tck Bu_4 cou_Tre XDP_CPU_TCK 0
CLK_PCIE_80D . —s0_oms_pier |  =80_OHM_DIFF =80_omM_DIFF 0_omM_DIFF =80_omy_DIFF 0_oRM_DIFF [>—xne_mes L Bu_g cou_tre XDP_CPU_TRST L 10
XDP_BPM_L<3..0>
- C>—xoe_aew & cou s cou_tre _BPM_] 10
PCIE Clock Spacing [CO—XDB_BEM L R CF PU_4 CPU_TTP XDP_BPM_L<7..4> .
D —(XDE_BEM L R _CFG) PU_4. CPU_ITP XDP_OBSDAT. B<3..0> a
NET_SPACING TYPEL | NET_SPACING_TYPEZ | AREA TYPE | SPACING RULE_SET | | SPACING RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT —EEM LR —~ =
= = = = = RO RO >—(XDP_BERM L R CFG) pU_4 CcPu_tTR CPU_CFG<15..12> o
CLK_PCIE CLK_PCIE * CLK_PCIE_2SELF CLK_PCIE_2SELF | TOP,BOTTOM x_DIELECTRIC 2 [CO—(ESB_CPURST L) PU_4 cpu_1TR XDP_CPURST_L =
CcLK_PCIE . . CLK_PCIE_20THER | |CLK_PCIE_20THER| TOP,BOTTOM | =10x DIELECTRIC B
= Sk~ Sk~ = [O>—cru_veesensE ENSE 1701 pouy | cpu_veesense | CPU_VCCSENSE_P we
O ceu_vcesense ENSE 1701 pouy | cpu_vcesense | CPU_VCCSENSE_N e
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING | WETGHT [CO—CRU_VCCIOSENSE ENSE_17T01_p2uM | cpu_veesense | CPU_VCCIOSENSE_P .
2 " o>—ceu ENSE 1701 pouy | cou ense | CPU_VCCIOSENSE_N 1
CLK_PCIE_2SELF . =4x_DIELECTRIC B = = =
S = [CO—CRI_AXG_SENSE ENSE 1701 pouy | cpu_vecsense | CPU_AXG_SENSE_P 2
CLK_PCIE_20THER - x_DIELECTRIC O—ceu_axG sense ENSE 1701 pouy | cpu_vecsense | CPU_AXG_SENSE_N s
CPU PCIE Spacing >—ceu_varsense cou 274 ceu_vecsense | CPU_VDDO_SENSE_P. =
[CO>—ceu_varsense cou 274 ey ense | CPU_VDDO_SENSE_N =
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET PACING_RULE_SET LAvER LINE-TO-LINE SPACIN = = =
SPACING ¢ _BPACING - SPACING_RULE S| SPACING RULE 8| o SPACING O CRU_VALSENSE PU_27P4 cpy_vccsense | CPU_AXG_VALSENSE_P B
BCIE_CPU_TX PCIE_CPU_TX . BCIE_TX2TX PCIE_TX2TX TOP, BOTTONM %_DIELECTRIC B [5—ceu_varsense Bu_27p4 cen_vccsense | CPU_AXG_VALSENSE N .
PU_varSENSE cou 274 eyl ense | CPU_VCC_VALSENSE_P .
B PCTE_CPU_RX PCIE_CPU_RX - PCIE_RXZRX PCIE_RKZRX TOP, BOTTOM x_DIELECTRIC ? o = = VGG VALSENSE |
CPU P = = = > CRU_vALSENSE PU_27P4 cey EnsE | CPU_VCC_ N .
BCIE_CPU_TX +_cpu_Tx . PCIE_TX20THERTX| |PCIE_TX20THERTX| TOP,BOTTOM x_DIELECTRIC
CPU IDALERT L PU_4. CPU_COMP CPU_VIDALERT L 12 07
PCIE_CPU_RX *_CPU_RX B PCIE_RX20THERRX | |PCIE_RX20THERRX| TOP,BOTTOM | =5x_DIELECTRIC B oo — —~ - PU VIDSCLK
CPu —CPu = = = > CRU_SVIDSCLK pU_4 cPu_coup CPU. SC e
PCTE_CPU_TX +_cPu_Rx B PCTE_TX2RX PCTE_TX2RX ToP, BOTTOM % DIELECTRIC B >—ceu_svrnsour u_4 Cru_coup CPU_VIDSOUT .
PCIE_CPU_RX «_cpu_Tx . PCIE_RX2TX PCIE_RX2TX TOP, BOTTOM %_DIELECTRIC -
S, S, = = = [CO—BCIE CPU_Mux R2D perE_gon pere_cpu_rx | PCTE_SSD_R2D_C_P<0> .
PCIE_CPU_TX «_Tx - PCIE_20THERHS PCIE_20THERHS | TOP,BOTTOM | =6x_DIELECTRIC B [CO—BCIE CPU_Mux R2D pCIE goD pcre_cey_rx | PCTE_SSD_R2D_C_N<0> .
PCIE R2 MUX T P 38
BCIE_CPU_RX «_Tx . PCIE_20THERES PCIE_20THER | TOP,BOTTOM %_DIELECTRIC = eLEAD e CLE_SSD_RZD_MUX_IN_
Sl S = = . = = »cIE gon pere_cpu_rx | PCIE_SSD_R2D_MUX_IN N .,
PCTE_CPU_TX «_RX B PCIE_20THERHS [CO—=ecIE ceu_mux n2e »CIE gon pere_cpu_px | PCTE_SSD_D2R_P<0> .
spacING_RuLE_SET Laver LINE-TO-LINE SPACING | WEIGHT [>—ecIE_cou_mux_nze »crE_gon berm_cpu gy | PCTE _SSD D2R_N<Q>
FCIE_CPU_RX T RX * PCIE_20THERHS — = I pcre gon petE_ceu sy | PCTE_SSD_D2R_MUX_OUT_P
e PCIE_TX2TX * 2.5%_DIELECTRIC = R pep— - = =
PCIE_CPU_TX . B PCIE_20THER = = = pcre gon pere_cpu_px | PCIE_SSD_D2R_MUX_OUT N .,
BCIE_RX2RX . .5%_DIELECTRIC B
PCIE_CPU_RX PCIE_20THER ” p— [>—ecIn ceu ssn e BCTE 80n pere_cey gy | PCIE_SSD_R2D_C_P<1> PCIe SSD
PCIE B DIELECTRI —CRUSSR = e
PCH PCIE Spacin = = [O—BCIE ceussn R pCIE_g0n ecre_ceu gy | PCIE_SSD R2D C N<1>
B g PCIE_RK20THERR . -4x_DIELECTRIC B = 2CIE 80D pCIE_crutx | PCIE_SSD_R2D_P<1>
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET = PCIE 80D pciE_ceu_tx | PCIE_SSD_R2D_N<1>
— — — — — - = PCIE_TX2RX " *_DIELECTRIC ? PCIE_CPI D_D2R. B Iniaun PCIL‘7 PU7R PCIE D_D2R_P<1>
PCTE_PCH_TX PCIE_PCH_TX - PCIE_TX2TX = —CRIAsn = P —GSD DR I
PeR _PeR = PCIE_RX2TX . x_DIELECTRIC [CO—BCIE CPU_SSD D2R pCIE 80D b1 cey mx | PCIE_SSD_D2R N<1>
PCIE_PCH_RX PCIE_PCH_RX - PCIE_RX2RX = pCIE 80D pc1e_cpu gy | PCIE_SSD_D2R_C_P<1>
— = = — — PCIE_20THERHS " ~4x_DIELECTRIC ? BCIE_g0D BCIE CPU_R: PCIE D_D2R_C _N<1>
PCIE_PCH_TX «_pCH_TX . PCIE_TX20THERTX — n jeT—— - = = i =Rt
PCIE_PCH_RX *_PCH_RX B PCIE — — [O—BCIE_CLX100M_SSD LK_PCIE_g0D CLK_PCIE PCIE_CLK100M_SSD_P 63
[C>—ecIE crxloow sso LK PCTR_ 80D CLK_pCTE PCIE_CLK100M_SSD_N PV
A BCIE_PCH_TX «_PCH_RX . BCIE_TX2RX = = i = = I _J
EOR e = e commane SYNC_DATE-017117201
PCTE_PCH_RX *_pCH_TX B PCTE_RX2TX [O—De Nt ML oe_aon op o DP_INT_MI_P<3..0> |
Co>—ne_tur L De_goD op_: DP_INT ML_N<3..0> CPU Constraints
BCIE_PCH_TX «_Tx . PCIE_20THERHS = = = —INT ML
_PCR S = = ne_aon e © DP_INT ML_F_P<3..0> ‘o YT 2
vots_ron_mt o | cus_sommmns nesan Py DP_INT ML F N<3..0> .. 051-9277 | D
e = = = = = = === bp Apple Inc.
: gy
PCIE_PCH_TX *_RX * PCIE_20THERHS Note: DisplayPort tables are on Page 103
PCH_ - = play g [—oe_mr_auxcs oe_gon ne_au DP_INT_AUX_CH C_P - (<] 2.8.0
BCIE_PCH_RX «_RxX . PCIE_20THERHS > De_InT_auxcy ne_gon De_AU DP_INT_AUX_CH_C_N NOTICE OF PROPRIETARY PROPERTY: [ewemes
[ DP_80D DP_ALL DP_INT AUX CH P s 63 THE INFORMATION CONTAINED HEREIN IS THE
PCIE_PCH_TX “ - PCIE_20THER — = < PROPRIETARY FROPERTY OF REFLE- INC.
= DP_80D. DP_AW; DP_INT AUX_CH N sa THE POSESSOR AGREES TO THE FOLLOWING: e
PCIE_PCH_RX B B PCIE_20TRER — T TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 100 OF 109
P = II NOT TO REPRODUCE OR COPY IT v
SOURCE: 471984_Chief River MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. IIT NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PaRrt [°
_Chief River HS_Ppe_ 1V ALL RIGHTS RESERVED 66 OF 73
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Memory Bus Constraints

Memory to Power Spacing

NET_SPACING_TYPE1 | NET_SPACING TYPEZ | AREA_TYPE

SPACING_RULE_SET

MEM_PWR MEM_* *

MEM_2PWR

MEM_PWR * *

DEFAULT

Memory to GND Spacing

o | wnr | -

Memory Bus Spacing Group Assignments

PHYSICAL_RULE_SET LaYER ALLOW ROUTE [ \1nIuuM LINE WIDTH | MININUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_455 - =45_omM_SE 5_omM_SE =45_omm_SE 5_omn_SE 5_omM_SE
MEM_72D B =72_omu_p1er 2_OHM_DIFF 2_oHM_DIFF =72_OHM_DIFF =72_OHM_DIFF
MEM_80D B =80_om_pzer 0_omM_DIFF 0_omM_DIFF =80_OHM_DIFF =80_oHM_DIFF

Spacing Rule Sets

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING |  WEIGHT PalPilot Spacing "Real" Spacing

MEM_DATA2SELF B =2x_DIELECTRIC =2x_DIELECTRIC =2x_DIELECTRIC

MEM_DQS20WNDATA B =3x_DIELECTRIC =5.7%_DIELECTRIC =3%_DIELECTRIC

MEM_CMD2CHMD - =3x_DIELECTRIC =4x_DIELECTRIC =3x_DIELECTRIC
MEM_CMD2CTRL * =3%_DIELECTRIC =4x_DIELECTRIC =3x_DIELECTRIC
MEM_CTRL2CTRIL * =3x_DIELECTRIC 2 =4x_DIELECTRIC =3x_DIELECTRIC
MEM_CLK2CLK - =6x_DIELECTRIC 2 =8.6x_DIELECTRIC =6x_DIELECTRIC

MEM_20THERMEM B =4x_DIELECTRIC 2 =5.7x_DIELECTRIC =4x_DIELECTRIC
MEM_2PWR * =pWR_P2MM 2 =PWR_P2MM =pWR_P2MM
MEM_2GND B =GND_p2mM 2 =eND_p21M =GND_p2m

MEM_20THER B =6x_DIELECTRIC 2 =8.6x_DIELECTRIC =6x_DIELECTRIC

(oo | wowe | - | v owansenr |

[ e e ]

MEM_B_DATA_2

MEM_20THER

MEM_B_DATA_3

MEM_20THER

MEM_B_DATA 4

MEM_20THER

MEM_B_DATA_S

MEM_20THER

MEM_B_DATA 6

MEM_20THER

MEM_B_DATA_7

MEM_20THER

MEM_CMD B B MEM_20THER
MEM_CTRL * B MEM_20THER
MEM_CLK * * MEM_20THER

NET_TYPE
ELECTRICAL_CONSTRAINT_SET | PHYSICAL SPACING
CO—EM A CLX uEM 22D MEM_CLE MEM_A_CLK_P<5..0>
oM a_crx MEM 720 MEM CLE MEM_A_CLK_N<5..0>
CO—EU A _CTRL uEM 4 MEM_CTRIL MEM_A_CKE<3..0>
U a_crar ey 4 MEw_CTRL MEM A CS_L<3..0>
>4 a_crar ey 4 MEM_CTRL MEM_A_ODT<3..0>
O—uEi A cun EM 4 MEM_cun MEM_A_A<15..0>
s o wEw 4 wmy_cun MEM_A BA<2..0>
[O—uEi a_cun ey 4 ey _cun MEM_A RAS L
Co—uEM a_cmn wEw 4 ey _cun MEM_A_CAS L
Co—EM A cup MEM_4. MEM_CMD MEM_A_WE_L
[O—u=u_a_ng avrea MEM_45 MEM a_pata_o| MEM A DO<7..0>
C>—umu 2 no_avrel wEy 4 MM a_para_1 | MEM A_DO<15..8>
CO—EM A DO _BYTE uEM 4 MEM A DATA MEM_A_DQO<23..16>
[CO—MEM A DO _BYTE3 uEM 4 MEM A DATA MEM A DO<31..24>
[CO—MEM_2 DO BYTEL MEM 4 MEM_A_DATA_. MEM A DO<39..32>
[CO—MEM_A_DO_BYTE uEM 4 uEM__para_s | MEM A _DO<47..40>
[CO—MEM_A_DQ_BYTEG MEM 4 MEM_A_DATA_{ MEM_A_DO<55..48>
CO—uEM_A_DQ_AYTE MEM 4 MEM_A_DATA_ MEM A DO<63..56>
CO—tEM A nos0 uEM 80D uEM 2 nos o | MEM_A_DOS_P<0>
[CO—Eu A nos0 uEM 80D uEM A nos o | MEM_A_DOS_N<0>
O—Ei_a_nos1 wEM 20D MEM A nos 1 | MEM A DQS_P<1>
O—Ei_a_nos1 MEM 20D MEM A Dos 1 | MEM A_DQS_N<1>
o>—uEM_ A D e 20D MEM A_DOS_: MEM_A_DQS_P<2>
o—tEu_a o e g0n MEM A DOS_ MEM_A_DQS_N<2>
o—tEu A n ey 200 MEM 2 nos 3 | MEM A_DQS_P<3>
o—MEM_A_D MEM_ 80D MEM A DOS_ MEM_A_DQS_N<3>
O—=u_a_noss MEM_80D MEM_A_DQS_4. MEM_A_DOS_P<4>
542 noss m_g0n MEM a nos 4 | MEM A DOS_N<4>
C>—EM A D MEM_ 80D MEM A DOS_ MEM_A_DOS_P<5>
o MEM A D MEM_80D MEM_B_DO: MEM_A_DQS_N<5>
MmN A _DOs6 MEM_80D MEM_A_DOS_t MEM_A_DOS_P<6>
CO—MEM_2_DOSE MEM 80D MEM A DOS MEM_A_DOS_N<6>
Co—MEM A D MEM 80D MEM A DOS MEM_A_DQS_P<7>
Co—MEM A D MEM_80D MEM_A_DOS MEM_A_DOS_N<7>
CO—MEM B _CLK MEM_72D MEM B_CLK_P<5..0>
oM A crx e 720 MEM_B_CLK_N<5..0>
[CO>—Eu_n_crar e 4 MEM_B_CKE<3..0>
[CO—Ei_n_ceL EM 4 MEM_B_CS_L<3
>4 n_crar wEw 4 MEM_B_ODT<
o o ey 4 MEM_B_A<15..0>
e n_cun ey 4 MEM_B_BA<2..0>
o= s cun MEM_4 MEM B RAS L
[O—uEu B cun wEy 4 MEM B_CAS L
Co—uEu B omn wEw 4 MEM_B_WE_L
D MEM B_DQ BYTEQ MEM_4 MEM_B_DQ<7..0>
[CO—MEM_B_DQ_BYTEL MEM_4. MEM_B_DQ<15..8>
[CO—MEM_B_DQ_BYTE MEM_4 MEM B _DO<23..16>
[CO—MEM B DO BYTE3 uEM 4 MEM_B_DQO<31..24>
[CO—MEM_B_DQ_BYTE4 MEM_4 MEM_B_DO<39..32>
CO—MEM_B_DQ_RYTE MEM_4 MEM B DO<47..40>
[CO—MEM_B_DO_BYTES MEM 4. MEM_B_DQ<55..48>
[CO—EM B DO_BYTE uEM 4 MEM_B_DO<63..56>
[CO—E1_8 noso e 20D MEM_B_DQS_P<0>
[CO—EM_B_noso MEM 20D MEM_B_DQS_N<0>
e 8 nos1 MEM 80D MEM_B_DQS_P<1>
>4 8 nos1 ey g0n MEM_B_DOS_N<1>
oM A D e 20D MEM_B_DOS_P<2>
C>—MEM B D MEM_ 80D MEM_B_DOS_N<2>
S wm_g0n MEM_B_DOS_P<3>
S D ey _g0n MEM_B_DOS_N<3>
>—Eu B nosa MEM_ 80D MEM_B_DOS_P<4>
D MEM B_DOS4 MEM_80D MEM_B_DQOS_N<4>
o MEM_B_D MEM_80D MEM_B_DQS_P<5>
CO—MEM B DX MEM_80D MEM_B_DQOS_N<5>

| MEM B DOS P<6>
[ MEM_80D MEM_B_DOS_N<6>
CO—MEM_B_D: MEM_8OD MEM_B_DQS_P<7>
O MEM_B_D: MEM_80D MEM_B_DQS_N<7>
[ MEM_PUR PP1V5_S3RS0
= MEM PuR PP1V5_S3
= Ey_puR PPQV75_S3 MEM VREFCA A
= MEM_puR PPOV75_S3_MEM_VREFDQ A
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SATA Interface Constraints

ALLOW_ROUTE
ONEAvER?

MINIMUM NECK WIDTH

MAXIHUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

[ oo ]

0_oHM_DIFF

[ o con ]

SATA3_PCH_TX

SATA3_20THER

SATA3_PCH_RX

SATA3_20THER

NET_SPACING TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPACING RULE_SET | | SPACING_RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT
SATA3_PCH_TX SATA3_PCH_TX B SATA3_TX2TX SATA3_TX2TX | TOP,BOTTOM | =5x DIELECTRIC 2
SATA3_PCH_RX SATA3_PCH_RX - SATA3_RX2RX SATA3_RX2RX | TOP,BOTTOM | =5x DIELECTRIC 2
SATA3_PCH_TX *_PCH_TX B lsaTa3_ lsaTa3_ TOP, BOTTOM |  =5x_DIELECTRIC B
SATA3_PCH_RX *_PCH_RX - lsaTa3 saTA3 TOP,BOTTOM |  =5x_DIELECTRIC 2
SATA3_PCH_TX *_PCH_RX - SATA3_TX2RX SATA3_TX2RX | TOP,BOTTOM | =7x DIELECTRIC 2
SATA3_PCH_RX +_pcH_TX B SATA3_RX2TX SATA3_RX2TX | TOP,BOTTOM | =7x_DIELECTRIC B
SATA3_PCH_TX X 5 SATA3_20THERHS | | SATA3 20THERHS | TOP,BOTTOM | =6x DIELECTRIC 2
SATA3_PCH_RX X B SATA3_20THERHS SATA3_20THER | TOP,BOTTOM | =5x_DIELECTRIC 2
SATA3_PCH_TX « RX - SATA3_20THERHS
J——— e N preswp— ] R Laver LINE-TO-LINE SPACING | WEIGHT

SATA3_TX2TX

=2.5%_DIELECTRIC

SATA3_RX2RX

=2.5x_DIELECTRIC

SATA3_TX20THERTX

=4x_DIELECTRIC

[SATA3_RX20THERRX]

4%_DIELECTRIC

SATA3_TX2RX

=6x_DIELECTRIC

SATA3_RX2TX

=6x_DIELECTRIC

SATA3_20THERHS

=4x%_DIELECTRIC

SATA3_20THER

=3x_DIELECTRIC

SOURCE: 471984_Chief River_MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback.

UART Interface Constraints

ALLOW_ROUTE | 1,
on Ty

[ owniss |- |-tomss| cisomss | cisomss | tomss | isomss | tomss ]
T

USB 2.0 Interface Constraints

PHYSICAL RULE_SET LAYER ALLOW ROUTE | yrniuym LINE WIDTH | MININUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRINARY GAP | DIFFPAIR NECK GAP
PCH_USB_RBIAS . ~STANDARD 8 MIz 8 urL
use_sop B “s0_omi_pzrr | =80_OHM_DIFF =80_oHM_DIFF 0_omm_pIFF =80_oRM_DIFF =80_oRM_DIFF
[[sencmuc mors sox | awen | wove-ro-tme seacmnc | wesax | [ secmo nors sex | raer | cove-ro-umwe seacmic | wercar |
use . | =2x prsscmeic | | use | zor,sorron | -ax preimermic | |
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905 vi.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACING_TYPEL | NET_SPACING TYPEZ | AREA_TYPE | SPACING RULE_SET | | spAcING nure_ser Laven Lins-To-LINE seACTNG | WEEGHT
USB3_PCH_TX USB3_PCH_TX - UsB3_TX2TX USB3_TX2TX | TOP,BOTTOM | =5x DIELECTRIC B
UsB3_pCH_RX UsB3_PCH_RX . UsB3_RX2RX USB3_RK2RX | TOP,BOTTOM | =5x DIELECTRIC B
UsB3_PCH_TX «_pcu_1x B USB3_TX20THERTX | | USB3_TX20THERTX| TOP,BOTTOM | =5x DIELECTRIC B
USB3_PCH_RX +_pCH_RX - USB3_RXZOTHERRX | | USB3_RXZOTHERRX| TOP,BOTTOM | =5x DIELECTRIC B
UsB3_peH_Tx «_pcu_Rrx . UsB3_TX2RX USB3_TX2RX | TOP,BOTTOM | =7x_DIELECTRIC B
UsB3_PCH_RX «_pcH_TX B UsB3_RX2TX USB3_RX2TX | TOP,BOTTOM | =7x_DIELECTRIC B
usB3_pcH_TX « x . UsB3_20THERES USB3_20THERHS | TOP,BOTTOM | =6x DIELECTRIC B
USB3_PCH_RX X B USB3_20THERHS USB3_20THER | TOP,BOTTOM | =5x_DIELECTRIC B
UsB3_pcH_TX « Rrx B UsB3_20THERHS
[ —— Laver LINE-TO-LINE SPACTNG |  WETGHT
USB3_PCH_RX «_Rx B USB3_20THERHS
UsB3_TxX2TX . ~2.5%_DIELECTRIC B
USB3_PCH_TX - - USB3_20THER = =
USB3_RX2RX B —2.5%_DIELECTRIC B
UsB3_pCH_RX . . UsB3_20THER = =

USB3_TX20THERTX

=4x_DIELECTRIC

USB3_RX20THERRX

4%_DIELECTRIC

USB3_TX2RX

=6x_DIELECTRIC

USB3_RX2TX

=6x_DIELECTRIC

USB3_20THERHS

=4x%_DIELECTRIC

USB3_20THER

=3x_DIELECTRIC

SOURCE: 471984_Cheif River MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback.

NETTYPE
ELECTRICAL_CONSTRAINT_SET | PHYSICAL SPACING
TA_PCH_MUX_RZ2D ATA_A0D aTA3 pcu_1x | SATA HDD_R2D_C_P

SATA_HDD_R2D_C_N

TA_PCH MUY R2D za_g0n Ta1_pCu T
ATA_80D ATA3 PCH_T: SATA_SSD_R2D_MUX_IN_P
Ta_gon a3 pca vx | SATA SSD_R2D MUX_IN N
A X ssn =20 za_gon ra3_pcs_rx | SATA_SSD_R2D_P.
A X ssn m2D za_gon ra3_pcu_rx | SATA_SSD_R2D_N
Ta_PCH iy nom za_gon ra3_pcu mx | SATA HDD D2R P
Ta_PCH_Mux_now Ta_gon ra3_pcs_px | SATA_HDD_D2R_N
za_gon ra3_pcs_px | SATA_SSD_D2R_MUX_OUT_P
ATA_80D ATA3 pcH Ry | SATA_SSD_D2R_MUX_OUT_N
TA_Mu¥_SSD_D2R ATA_g0D aTa3_pcu_px | SATA_SSD_D2R_P
T wx_ssn now za_gon ra3_pc_px | SATA_SSD_D2R_N
PCH_SATA_TCOMP AT Tcoup | PCH_SATAICOMP
USR HURL UP use_80p usa USB_HUB_UP_P
USR_HUR1_UP usR_80p usa USB_HUB_UP_N
use_BT UsR_80D use USB_BT_P
usn ar usR son use USB BT N
use son use USB_BT_CONN_P.
use son use USB_BT_CONN_N
usa_gon usa USB_BT_ WAKE_P
usa_son use USB_BT_WAKE_N
usa_Tean use_son usn USB_TPAD_P
usn_Tean usm_aon usn USB_TPAD_N
uss_son use USB_TPAD_CONN_P
uss_sop use USB_TPAD_CONN_N
USR_TPAD_HUR usB_g0n usm USB_TPAD_HUB_P
usn_Tean mum usn_son usn USB_TPAD_HUB_N
uss_son use USB_TPAD R_P
uss_80p usn USB_TPAD_R_N
USB_TPAD_M USB_80D USE USB_TPAD_M_P
USR_TPAD M usE 80D use USB_TPAD_M_N
USR_SDCARD usR_80D usa USB_SDCARD_P
USR_SDCARD USR 80D usE USB_SDCARD_N
usn s use son use USB_SMC_P
usn_sg use_son use USB_SMC_N
usR_cauER: usa_s0n usn USB_CAMERA_P
SR cauER: usR s0n usn USB_CAMERA N
usR_mxm uss_son usn USB_EXTA_P
usR_mxm usR s0n usn USB_EXTA_N
_ uART 4 uaART MC_DEBUGPRT_TX_L
ARt 4 uaT SMC_DEBUGPRT_RX_L
usa_aon use USB2_EXTA_MUXED_P
USBE_80D USB USB2_EXTA_ MUXED_N
USB_80D usn USB2_EXTA_MUXED_F_P
usA_gop usa USB2_EXTA MUXED F_N
USR3_EXTA_RX usR_80p usei pcy x| USB3_EXTA_RX P
USR3_EXTA_RX USR_80D usn3 pcy Rx | USB3_EXTA_RX N
USRI EXTA T usB_g0D usel pcu_rx | USB3_EXTA TX_P
USRI EXTA_T: use 8op usmi_pcu_rx | USB3_EXTA_TX N
use 8op usei pcu px | USB3_EXTA RX F_P
usa aon usma pcu_px | USB3_EXTA _RX_F_N
usR a0n usr3 pcu_rx | USB3_EXTA_TX F_P
use son usr3 pcu_rx | USB3_EXTA_TX F_N
usn_aon usna pos_rx | USB3_EXTA_TX _C_P
usa a0n usma pos_rx | USB3__EXTA_TX C_N
usn_mxra usn_son usn USB_EXTB_P
usn_mxr usa_aon usn USB_EXTB_N
use USB_EXTB_EHCI_P
USB. USB_EXTB_EHCI N
USB. USB_EXTB_XHCI P
USB. USB_EXTB_XHCI N
[usn1 ecu x| USB3_EXTB_RX

USB3_EXTB_RX USB_80D USB3 PCH_R: USB3_EXTB_RX N
I usa_gon usm3_pcu_px | USB3_EXTB_RX_RC_P
use 8op usni pcu mx | USB3_EXTB_RX_RC_N
uss_son use3 pcu mx | USB3 EXTB RX CONN_P
usR son usm3 pcs_px | USB3_EXTB_RX CONN_N
usR3 xR T use_gon usr3 pcu_rx | USB3_EXTB_TX P
PR use_gon usRa_pes tx | USB3 EXTB TX N
usa_aon usma pos_rx | USB3_EXTB_TX C_P
usa_son usma_pos_rx | USB3_EXTB_TX C_N
usn_Tean mum use_gon usn USB_EXTD_XHCI_P
(usR_Tean aum use_gon usn USB_EXTD_XHCI_N

PCH_USE_RET

PCH_USB_RBIAS

poH_DrFECLK UNUSED | crk_perE_gon | crx_ecre PCIE CLK100M_PCH_P
ey prEeCLK wnusen | cix_ere_gop | crx ecre PCIE CLK100M _PCH N
pCH_brFPCLK_iNusen_ | crx_ecre_gon | crx_pcre PCH CLK96M DOT P
PCH_DIFFCLK_UNUSED | CLK_PCTE_80D | CLK_PCTE PCH_CLK96M_DOT_N
oy preecrx_unusen | cix_pere_gon | crx_ecre PCH_CLK100M_SATA P
oy preecrx_unusen | cix_ere_gon | crx_ecre PCH_CLK100M SATA N

PCH_CLK14P3M_REFCLK

00000000 00 0000000000000000 000000000000000000 00 0000000000000000000000 0000000000000

LK_PCTE

USB Hub nets

] USB Camera nets

USB EXTA nets (Right USB port)

USB EXTB nets (Left USB port)

] Unused USB nets
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LPC Bus Constraints PCH Net Properties Chipset Net Properties
ALLOW ROUTE NET_TYPE J NET_TYPE
eavsica_muis_ser|  tavem 32204 %0u7s | yrnmiom LINE WIDTH | MINTUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRINARY GAP | DIFFPAIR NECK GAP
? ELECTRICAL CONSTRAINT SET| PHYSICAL spacING ELECTRICAL CONSTRAINT SET|  PHYSICAL SPACTNG
Lec_iss . —45_OHM_SE| =45 _OHM SE ~45_oHM_SE ~45_oHM_SE ~STANDARD ~STANDARD
LPBC_AD LBC 4 LP: LPC_AD<3..0> 616 41 43 DP_TBT ML DP_80D DP_T. DP_TBTSNKO_ML_P<3..0> 34
CcLk_LpC_a55 B —45_omi_sE 5_omM_SE 5_omM_sE 5_omM_SE —STANDARD —STANDARD g S rees L2 ToC PRAME T G g o P P DE TBTSNKO ML Ne3. 0> .
= LeC 4 Lp LPCPLUS_RESET_L o o pp_gon Dp_ DP_TBTSNKO_ML_C_P<3..0> ..,
SeaCTNG_RULE_SET Laver LINE-TO-LINE SPACTNG |  WETGHT >—zec_crxam 14 1eC 4 1x 12 LPC_CLK33M SMC N = ne_gan e DP_TBTSNKQ ML_C N<3..0> ..
- - P — " = L& LPC 4 1K 1P LPC_CLK33M_SMC_R o [>—oe_tar_auxcs ne_son ne_au DE_TBTSNKO_AUXCH_P w
= [CO—Leccrxaam LK_LPC_4 LK_LPf LPC_CLK33M_LPCPLUS 6250 [CO—DRE_TRT AUXCH Dp_gon DP_AU: DP_TBTSNKO_AUXCH N ,‘
CcLK_LPC B x_DIELECTRIC B = ¥ 1eC 4 1k 1P LPC_CLK33M LPCPLUS R . = ne_gan ne_a P_TBTSNKQ AUXCH C_P e
SOURCE: Cal, . [ LK_LBC 4. LK_LBC PCH_CLK33M PCIIN 16 28 [— DE_80D DP_ALL DP_TBTSNKO AUXCH C_N o 3
83 pella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15
- = 1K reC 4 1k 1P PCH_CLK33M_PCIOUT s
i DP_TRT ML DP_80D DP_T: DP_TBTSNK1_MI_P<3..0> e
SMBus Interface Constraints s pcn_crx up_dss_n_sod sun SMBUS_PCH_CLK e g Fg—— ne_son o DP_TBTSNK1 ML _N<3..0> ..
ravsicar_muie_ser|  tavem ALiow Routs | yrymow LINE WIDTH | MINTOM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRINARY GAP | DIFFPAIR NECK GAP =—suaus_ecu_na n 455w sod sm SMBUS_PCH_DATA e = ne_son ne_m DP_TBTSNK1 ML_C_P<3..0> ...
SMB_45S_R 508 TOP,BOTTOM | =50_OHM_SE [ — MBUS _PCH 0 CLK MB_4. R_50: MB_ SML_PCH_0_CLK 16 44 [ DP_80D DP_T: DP_TBTSNK1 ML_C_N<3..0> ..
—— . — [CO—SMBUS_PCH 0 _DAT MB_45S R 508 SMB SML_PCH_0_DATA W [CO—DE_TBT_AuxcH DP_80D DP_AW; DP_TBTSNK1_AUXCH P e
SMB_455 R _50S - =45_OHM_SE =STANDARD =STANDARD [CO—SBUS_SHC_1_S0_scL MB_455 R 50§ sum ML_PCH_1_CLK 164 CO—DE_TBT_AuxcH Dp_ 80D Dp_AU: DP_TBTSNK1_AUXCH_N .
5—suaus suc_ 1 S0 soa | swn ass ® sod sun SML_PCH_1_DATA 1o = ne_son ne_au DP_TBTSNK1_AUXCH_C_P .
[[seactvc nors ser | taven | owe-vo-umve sencruc | weramr | = ne_aon. D2 AL DP_TBTSNK1_AUXCH C N =
[CO—HpA_AIT crx HDA_4 D HDA BIT CLK 61600
suB ‘ * ‘ x_DIELECTRIC ‘ ‘ = HDA_4 HDA HDA_BIT CLK_R e
dai £ N [O—tna_syne HDA_4 HpA HDA_SYNC o0
HD Audio Interface Constraints = HDA_4 D HDA_SYNC_R 1 Clock Net Properties
[uvsrcar_suve_ser|  aven | BMU,EQUTE | wiviwun siNe Wiom | WINIMUM NECK WIDTH | WAKIHUM NECK LENGTH | DITFPAIR PRINARY GAP | DIFFPATR NECK GA? | | i . HDA_RST R L N NET_TYPE
e on Lavex: = sna_4 s HDA_RST L ‘e A
[ woaass | . [-as omise | -asomss | somiss | -asomiss |  -stawoamo | -stawoawD | [ ana_a s HDA_SDINO e ELECTRICAL CONSTRAINT SET| FPHRYSICAL SPACING
[>—tna_snaur soa_a s HDA_SDOUT Ciw [ 1x_crxazk mre | crx_srow ass | crx_srow SYSCLK_CLK32K_RTC .
[ome - = DA 4 sipa HDA_SDOUT_R .
SPACING RULE SET LAYER [t Tx_crxosu_sn CcrE_25M 4 Tx 25 SYSCLK_CLK25M_SB
oA . | cexpmmemic | 2| [O—eu sus_cux 1x_srow_ass | crx_srow PM_CLK32K_SUSCLK_R . = crx_2su 4 Tk o5y SYSCLK_CLK25M_SB_R. .
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905 v1.5), Section 3.15 = LESLO, 4 LESLOH SMC_CLK32K o
- ’ N [ — PI_CLK PI_4 BT SPI_CLK_ R 16 43 [—S LK _CLK25M TBT CLK M_4! LK. M SYSCLK_CLK25M TBT 25 34
SIO Signal Constraints [ PI_4 34 SPI_CLK u = CILK_25M a4 LK _25M SYSCLK_CLK25M_TBT_R
[CO—SBI_tosT PT 4 pT SPI_MOSI_R 164
[avstens rune sen|  aven | BUOU,EQUTE | wrviwon 1owe wiom | WINIMOM NECK WIDIH | MAXIMOM NECK LENGT | DIFFRALR PRINARY GAP | DIFFEATR NECK GAP | = pT 4 1 SPI_MOST - = LK_CrLKoSM_¥AL | Cr_25m 4 1K 25y SYSCLK_CLK25M_X1 s
PI_urso P14 T SPI_MISO s CL 25u 4 LK 25 SYSCLK_CLK25M_X2 e
| cux_stow_ass_| . | =5 _om_se | s omse | s omse | somise | -staoaro | -stawommo | g o rse — - SPT C50 K L e g P o SYSCLK CLK2oM X5 & »
= p1 4 1 SPI_CS0_L -
‘ seacTNG_RULE_SET ‘ LAYER ‘ LINE-TO-LINE SFACTNG ‘ ——— ‘ = PT 4 o1 PI_SMC_CLK o
[ emxsow | B | -expmmsermic [ = 214 2L SPL_SMC_MOSI e
= = = p1 g o1 SPI_SMC_MISO wa
K = pT 4 o1 PI_SMC CS L e
SPI Interface Constraints = pT_4 pT SPI_MLB_CLK 2on
puvsica._nois_ser|  aven | BRORS0UTE | WININUM LINE WIDTA | WINIMUM NECK WIDEH | MAXIMUM NECK LENGTH | DIFFPALR PRINARY GAP | DIFFPALR NECK GAY g et - SPIMLpMoST
‘ seI_ass ‘ « ‘ —45_oms_sE ‘ —45_onm_SE ‘ s_om_sE ‘ —45_omm_sE ‘ —STANDARD ‘ —STANDARD ‘ = P 4 - SPI_MLB CS_L .
SPACING_RULE_SET ‘ e ‘ ‘ N ‘ [CO—BCIE 2B R2D pCIE 80D pCTE_pcH_1x | PCIE_AP_R2D_P -
_RULE_ ® LINE-TO-LINE SPACING |  WEIGHT
[CO—BCIE AR R2D PCIE_80D pcIE_pc_Tx | PCIE_AP_R2D_N .
‘ sp1 ‘ - ‘ %_DIELECTRIC ‘ 2 ‘ = pCTE_AOD pcTE_pcn_1x | PCIE_AP_R2D_C_P s
= BCTE_80D pcrE_pc_rx | PCIE_AP_R2D_C_N .
XDP Constraints >—ecie ap n2r pCIE_s0n peTE_pcn x| PCIE_AP_D2R P, -
[CO—BCIE 2R D2R PCIE_80D pc1E_pon px | PCIE AP _D2R_N e
[pmvszcas_noue_sex|  uaven | ARQU,EQUT [ wowiwon viws wiom | miniwow neck wiomh | maxiom weck Lenomn | pireeatR pRiary Gar | pIrreatR nEck on | —ecie crxioon ar LX_PCIE_AOD | CLK_BCIE PCIE_CLK100M_AP_P ‘e
[ eemass | B [=as omise| a5 omse | s omise | somise | -stanoarp | —stawoamn | e LEBOIE_ROR - CLERCIE ECIE CLK100M AP N e
[O—ecIE TaT 82D »crE_son perE_pew_mx | PCIE TBT_R2D_P<3. "
[[seactve nous ser | waven | sawe-ro-umw senctu | werows | >—ecie_tar g2n perE_son perE_pes_rx | PCIE_TBT_R2D_N<3.
[ o | " [ ismene [ - ] = serE_son pere_pcs_rx | PCIE_TBT_R2D_C_P<3.
: : = pcrE_son pcre_pew_rx | PCIE_TBT_R2D_C_N<3.
. >—ecIe BT _D2R eCIE_ 80D peTE_pen mx | PCIE_TBT D2R_P<3.
DisplayPort [D—ecIe_mar_now BcTE_gon poTE pon_mx | PCIE_TBT D2R N<3.
[puvszcar noue sex|  uaven | AEQUEQYTS [ wownwom tows wiom | miniwow neck wiomn | maxiwom weck evomn | pireeatR pRiary Gar | prrreats weck on | = BCTE-20D ecrs pon sx | PCIR TBT_DZR C_P<3.
ON LAYER? = pCIE_ 80D perTE_pcn px | PCIE_TBT D2R_C_N<3.
o son | . | <o om ower | =80 omm pree | =so omm prer | =80 ome prer |  =s0 omsu prrr | =s0 omu prrr | [S—eCIE crkioou TAT X _pcTE_gon | cIx perE PCIE_CLK100M_TBT_P o
[S—eCIE CLKIOOM TAT Li_PCIE 80D | CLK PCIE PCIE_CLK100M_TBT N e
SeACTNG_RULE_SET Laver LINE-TO-LINE SPACING |  WETGHT SeACING RULE_SET Laver LINE-TO-LINE SPACTNG |  WETGHT = 1 pere_son | e vere PEG CLKL0OM P .
or_20p B 3x_DIELECTRIC B be_20P TOP,BOTTOM |  =4x_DIELECTRIC B = LK_pCTE 80D | CLK pCIE PEG_CLK100M N .
DP_20THERHS . DP_20THERHS | TOP,BOTTOM | =6x_DIELECTRIC (>ne_zar o eosrne XDP PCH TDI o
DP_20THER . 2 DP_20THER TOP,BOTTOM |  =4x_DIELECTRIC 2 C>—xpe o P pen_tTe XDP_PCH_TDO o
op_AUx . 7 op_aux TOP,BOTTON | =4 DIBLECTRIC 7 e 4 eci_rre XDP_PCH_THS o
= = 4 = >—xne_cx P cu_1re XDP_PCH_TCK o
NET_SPACTNG_TYPEL | NET_SPACING_TYPE? | AREA_TYPE | SPACTNG_RULE_SET
bP_TX or_Tx - be_207
DbE_TX «_1x . Dp_20THERHS
Dp_TX «_RX - DP_20THERHS
be_TX B B DP_20THER

System Clock Signal Constraints Ismc MASTER=713_CONSTRAINTS SYNC_DATE=01/11/201

PavsIcAL RuLs_ser|  Lavem 32204 %0UTs [ \riom LINE WIDTH | MINTMOM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRINARY GA? | DIFFPAIR NECK GAP PCH Constraints 2
CLK_SLOW_45S * =45_OHM_SE 5_OHM_SE =STANDARD =STANDARD ““6 15“1“”‘9“3‘77 I 113
Apple Inc.
cix_osm_ass . 145_om_sz s_ome_ss staparp staxparp pple Inc T
S 2.8.0
NOTICE OF PROPRIETARY PROPERTY: Lt
SPACTNG_RULE_SET Laver LINE-TO-LINE SPACING |  WEIGHT
THE TNFORMATION CONTATNED HERETN TS THE
BB RIETANG FROrPERTY OF APELE INC!
CcLK_szow B B Th POSESSOR AGREES TO THE FOLLOWING: B
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 103 OF 109
CLK_25M . ? NOTE: 25MHz system clocks very sensitive to noise. II NOT TO REPRODUCE OR COPY IT
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DisplayPort Signal Constraints

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

Thunderbolt SPI Signal Constraints

ALLOW_ROUTE

oo | - | e | |

Thunderbolt/DP Connector Signal Constraints

[uvozcas noue sex|  taven | BRPU/ERYT™ | WINIMUM LING WIDTH | MININOM NECK WIDTH | MAXIHOM NECK LENGTH | DIFPAIR PRINARY GAF | DIFFEAIR NECK oA |
[ woror e | . Feo_omi pir =00 oms i | -s0 ome oire | -v0 omspier | =00 omspzer | =s0_oms pirr |
NET_SPACING_TYPEL | NET_SPACING_TIPEZ | AREA_TYFE | SPACING_RULESEr | | sactvo_nuis_ser | | iavem | LaNe-ro-nive sacive | weiour
TaTDE_TX BTDE_TX B TBTDP_TX2TX TBTDP TXZTX | TOP,BOTTONM | 6% DIELECTRIC ;
1aTDE_RX BTDE_RX . TBTDE_RKZRX TBTDP_RK2RX | TOP,BOTTON | 6% DIELECTRIC 7
TBTDP_TX TBTDP_RX B TBTDP_TXZRX TBTDP_TXZRX | TOP,BOTTOM | -10 DIELECTRIC B
1aTDE_RX aTDE_TX . TBTDE_TXZRX | | TBTDP 20THERHS | 7TOP,BOTTOM | -10 DIBLECTRIC ?
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER | TOP,BOTTOM | =6x_DIELECTRIC ?
TaTDE_RX x + |sroe_scoraEmns
TaTDE_TX R + |totop_cornERnS| [ seactvo nuie ser | taven | nawe-ro-nive seacive | wercar
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX . =4x_DIELECTRIC 2
TBTDE_TX . . TBTDE_20THER TBTDR_RXZRX . i _DIELECTRIC 2
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX B =6x_DIELECTRIC 2
TBTDP_20THERHS B 6x_prELECTRIC B
r5TDR_20THER. . [PR—— 7

Thunderbolt/DP Net Properties

YPE
ELECTRICAL_CONSTRAINT SET |  PHYSICAL SPACING

BT A R2D TRTDP 80D TATDP T TBT_A_R2D_C_P<l..0>
O—zarar2n TRTDP 80D BTDP T TBT_A_R2D_C_N<1..0>
= TRTDP_80D TRTDP_T: TBT A _R2D_P<l..0>

= TRTDP 80D TRTDE T TBT A R2D N<1..0>
[CO—DE_TRTEA MLL DP_BOD Dp_T; DP_TBTPA_ML_C_P<1>
[O—Dbe_teTRA ML DP_ROD Dp T DP_TBTPA_ML_C_N<1>
[CO—De_tBTRA ML DP_8OD Dp_T DP_TBTPA_ML_C_P<3>
[O—De_taTea ML Dp_ 80D Dp_m DP_TBTPA_ML_C_N<3>
(= Dp_gOD Dp_m DP_TBTPA_ML_P<3..1:2>
(= Dp_8OD Dp_m DP_TBTPA_ML_N<3..1:2>
= ne 80n P DP_A_LSX_ML_P<1>

= ne 80n np DP_A_LSX_ML_N<1>

'S TRTDR_80D TRTDR_RX TBT_A _D2R_C_P<1..0>
= TRTDP_80D TRTDP_R: TBT A D2R C_N<1..0>
O—er_a_nom1 TRTDP 80D TATDR R TBT_A_D2R_P<1>
[O—er_a nom1 TRTDP 80D TATDR R TBT_A_D2R_N<1>
CO>—==r_a_n2mo TRTDP 80D TRTDP_R: TBT A _D2R_P<0>
O—B1_a_nomo TRTDP 80D TATDP R TBT_A_D2R_N<0>
1A _Auxcs ne_aon ne_au DP_TBTPA_AUXCH C_P
O ta1_a_auxcs ne_aon np AU DP_TBTPA_AUXCH C_N
= ne_80n e au; DP_TBTPA_AUXCH_P

= ne_son ne_aw DP_TBTPA_AUXCH N

= ne_son ne_au DP_A_AUXCH_DDC_P

= DP 80D Dp_AU: DP_A_AUXCH_DDC_N

= TRTOP 80D TRTDP_E: TBT A D2R1_AUXDDC_P
= TRTDE 800 TaTOP & TBT_A D2R1_AUXDDC_N
[O>—B1 8 R2D TBTDP 80D TRTDP T TBT_B_R2D_C_P<l..0>

>—erarn | 0>
= TRTDP 80D TRTDE T TBT_B_R2D_P<1..0>

= cRTDP 80D cATDP T TBT B_R2D_N<1..0>
O—De_raren i De 80D De_m DP_TBTPB_ML_C_P<3..1:2>
O>—De_rares ML ne 80D ne_m DP_TBTPB_ML_C_N<3..1:2>
= ne 80D ne_m DP_TBTPB_ML_P<3..1:2>
= ne_80n ne_m DP_TBTPB_ML N<3..1:2>
= ne_80n ne_m DP_B_LSX ML P<1>

= ne_80n ne_m DP_B_LSX_ML_N<1>

= TBTDP 80D TRTDP R TBT_B_D2R _C_P<1..0>
= TRTDP 80D TRTDP R TBT B_D2R_C_N<1..0>
[O—B1 B nom TRTDP 80D TRTDP R TBT_B_D2R_P<1..0>
[O>—B1_B_n2R TRTDP 80D TRTDP R TBT_B_D2R_N<1..0>
[O>—8r_8_Auxcs ne_son ne_au DP_TBTPB_AUXCH_C_P
>—rer_n_auxcn De 80D De_ A DP_TBTPB_AUXCH C_N

= De_ 80D De_AU DP_TBTPB_AUXCH_P

= De 80D ne_ A DP_TBTPB_AUXCH N

= De 80D ne_ A DP_B_AUXCH_DDC_P

= De 80D De_ A DP_B_AUXCH_DDC_N

= TBRTDP 80D TRTDP R TBT_B_D2R1_AUXDDC_P

= TRTDP 80D TRTDP R TBT_B_D2R1_AUXDDC_N

H
=n
o
o]
Q
(0]
R
g
o}
i}
o+

IC Net Properties

WET_TYPE
ELECTRICAL_CONSTRAINT SET | ~ PHYSICAL SPACING

e ne_son e DP_TBTSRC_ML_C_P<3..0>
= ne_son e DP_TBTSRC_ML_C_N<3..0>
= ne_gop e AU DP_TBTSRC_AUXCH_C_P
= ne_gop De_A DP_TBTSRC_AUXCH C_N
[O—IBT_SPI_CIK TRT_SPT_4! TRT_SPT TBT_SPI_CLK
[CO—IBT_SPI MOSI TRT_SPT_4! TRT_SPT TBT_SPI_MOST

O 28T SPT_MISO AT _SPT 4! TAT_SPT TBT_SPI_MISO
CO—ter_ser cs L. TRT_SPT_4! TRT_SPT TBT_SPI_CS_L

only used on dual-port hosts.

only used on hosts supporting Thunderbolt video-in

SYNC_DATE=01/11/201
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LAvER

ALLOW_ROUTE
O TavER?

SMC SMBus Net Properties

0.1 MM

0.1 M

NET_TYPE
ELECTRICAL_CONSTRAINT_SET |  PHYSICAL SPACING

O—suaus_suc o so scr | swn 4ss B s0s | sum SMBUS_SMC_0_S0_SCL
[CO—sMaus_suc_o_so_sn MB 455 R 508 | sum SMBUS_SMC_0_S0_SDA
—smaus_suc 1 so scr | smn 455 g 505 | sun SMBUS_SMC_1_S0_SCL
C—suaus_sue_1_so_sn 1 455 R 505 | sum MBUS_SMC_1_SO_SDA
[O>—suaus_suc_2_s3_scr 1 455 R 508 | sum SMBUS_SMC_2_S3_SCL
[CO—suaus_suc_2_s3_sn 18 455 R 508 | sum SMBUS_SMC_2_S3_SDA
[>—sumus_sue_3_scr Mm 455 ® 505 | sum MBUS_SMC_3
[5—sumus_sue_3_sny MB 455 ® 505 | sum SMBUS_SMC_3_SDA
[o>—suBus_suc_s_G3_scr MR 455 ® 505 | sum SMBUS_SMC_5_G3_SCL
5 SMAUS_SNC_ 5 _G3_SI MB_455 R 505 | sun SMBUS_SMC_5_G3_SDA

SMBus Charger Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT SET | ~ PHYSICAL SPACING

ENSE_DIFFPATR 1:1 nrEEPATR

CHGR_CSI P

ENSE_DIFFPATR 1:1 nrEEPATR

CHGR_CSI_N

0000 0000

1:1 nrereate CHGR_CSI R P
1:1 DIFFRATR CHGR CSI R N
ENSE_DIFFRATR 1:1 DIFFRATR CHGR_CSO_P
ENSE_DIFFPATR 1:1 DIFFRATR CHGR_CSO_N
1:1 DIFFPATR CHGR_CSO_R_P
1:1 DIFFRATR CHGR_CSO_R_N

Ismc MASTER=J13_CONSTRAINTS

SYNC_DATE=01/11/201

SMC Constraints
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J11/J13 Specific Net Properties

PHYSICAL_RULE_SET|  Lavem ALLOW ROUTE | \irruuu nows wIoTH | MINTNON NECK WIDTH | MAKIHUM NECK LENGTH | DIFFPATR PRIMARY GA® | DIFFPATR NECK GAP evmoTRICAL ConszRATNE 55t | pHysICAL S
SENSE_1TO1_45S * -1:1_DIFFPAIR 5_OHM_SE =45_OHM_SE =45_OHM_SE :1_DIFFPAIR :1_DIFFPAIR = =
[CO—SENSE_DIFFPATR THERM 1701 458 | TuRRM o
THERM_1701_458 - -1:1_prereaIr 5_otm_SE 5_omM_SE 5_omM_SE +1_DIFFPAIR +1_DIFFPAIR
SPKR_DIFFPAIR - B 0.300 w1 0.100 1 111 pirreatR 1:1 DIFFPAIR | =1:1 DIFFPAIR D SEMSE_DIEERALR THERM_1701 4SS THERY FTERCTTI o
[CO—sEns nrerpaTe THERM 1701 458 | THRRM _ _ o
= THERM 1701 455 | THmRM TBT MLBBOT THMSNS P o
= cHERM 1701 455 | TemRM TBT_ MLBBOT THMSNS_N .
SPACING RULE_SET Laver LINE-TO-LINE SPACING | wEIGET NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING RULE_SET = THERM 1701 458 | TemRM TBTTHMSNS D2_R_P o
TBTTHMSNS_D2_R_N @
SENSE B =2:1_SPACING cpu_coup aNp . GND_p2mi = THERM_1T01_455 | THERM “
THERM . :1_seacInG 2 CPU_vCCSENSE anp . GNp_p2mn [O—sese_nreeeats ENSE 1701 4 EnsE CPU_THERMD_P .
CPU_THERMD_N 5 a7
R N EEyry— [CO—SENSE_DIFFPATR ENSE 1701 4 ENSE
[— JENSE_DIFFPATIR ENSE_1TO1 4 ENSE. CPL D2_P a
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET = P ot —D2 N
‘ I I l [CO—SENSE_DIFFPATR ENSE 1701 4 ENSE
SPACING_RULE_SET Laver LINE-1O-LINE SPACING | wEIGHT D, CLK_PCIE . GND_p2mi
ENSE_DIFFPATR ENSE 1701 P ENSE CPUVCCIOSO_CS_N 5
o | - | e | | - e -t e _cs
‘ = [CO—SENSE_DIFFPATR ENSE 1701 P: ENSE CPUVCCIOSO_CS_P .
anp saTa* “ GND_p2mM
p p— N p— [>—sEnse_nrereare ENSE 1701 pouy SENSE CPUIMVP_ISNS1 P s s
SPACING_RULE_SET Laver LINE-TO-LINE sPACING | wEzemT = [CO>—sEnsE DrerpaTe ENSE 1701 pouy SENGE CPUIMVP_ISNS1_N s
p— " Ppo— Toos anp Lups* “ GND_p2mm = ENSE 1701 4 ENSE CPUIMVP_ISUM R_P s
S - p— p— N p—— = ENSE 1701 4 — CPUIMVP_ISUM R_N -
PWR_P2MM B 0.20 M 1000
SB_POWER SaTA* . PUR_P2MM [CO—SENSE_DIFFPATR ENSE_1701 P: ENSE CPUIMVP_ISNS1G_P
\ENSE_DIFFPATR ENSE_1TQ1 P2MI ENSE. CPUIMVP_ISNS1G_N o s
SB_POWER saTa* “ PWR_P2MM = = =Ll — = o
S = = ENSE 1701 4 —_— CPUIMVP_ISUMG_R_P
ENSE_1701 4 ENSE CPUIMVP_ISUMG_R_N
= = = — B
[ SENSE_DIFFPATR ENSE_1701 P: ENSE VCCSASO_CS_P
[C>—SENSE_DIFFPATR ENSE 1701 p: ENSE VCCSAS0_CS_N
= ENSE_1TO1 4. ENSE VvCC, R_P
= ENSE_1TO1 4. ENSE VCCSAISNS_R_N
[O—SENSE_DIFFPATR ENSE 1701 4 ENSE ISNS_3V3S0_P o
> —sensp_nrerpare ENSE 1701 4 — ISNS_3V3SQ N ca
= ENSE 1701 4 ENSE ISNS_3V3S0_R_P -
= ENSE 1701 4 ENSE ISNS_3V3SO_R N -
[>—sEnse_nrereare ENSE 1701 pouy sENSE CPUIMVP_ISUMG_P s
[CO—sEnsp_DIFeeaT® ENSE 1701 pouy sENGE CPUIMVP_ISUMG_N s
[>—sEnsR_nrereare ENSE 1701 pouy sEnsE CPUIMVP_ISUM_P
>—sense_nreeeats ENSE 1701 powy sEnsE CPUIMVP_ISUM N
[ SENSE_DIFFPATR ENSE_1701 4 ENSE ISNS_HS_COMPUTING_N Y
[CO—SENSE_DIFFPAIR ENSE_1TO1 4. ENSE ISNS_HS_COMPUTING_P 546
[ —SENSE_DIFFPAIR ENSE_1TO1 4. ENSE ISNS_HS_OTHER N
ENSE_DIFFPATR. ENSE_1TO1 4 ENSE. ISNS _H OTHER_P .
= . _1m01_ _HS_( _
[CO—SENSE_DIFFPATR ENSE 1701 4 ENSE ISNS_1V5_S3_N e
[C>—sEnse nrerpare ENSE 1701 4 — ISNS_1V5_S3 P i se
[CO—SENSE_DIFFPATR ENSE 1701 4 ENSE ISNS_ATRPORT_N e
[>—sensp nrerpare ENSE 1701 4 — ISNS_AIRPORT P e
[CO—SENSE_DIFFPATR ENSE_1701 4 ENSE ISNS_SSD_N e
[5—sense_nrereare ENSE 1701 4 — ISNS_SSD_P e
[CO—SENSE_DIFFPATR ENSE 1701 4 ENSE ISNS_LCDBKLT_N o
[CO—SENSE_DIFFPATR ENSE 1701 4 ENSE ISNS_LCDBKLT P v
[>—AUD DIFE 1:1 DIFFRATR uDTY SPKRAMP_INR P .
O—AuD pIFr 1:1 DIFFRATR DTy SPKRAMP_INR_N cas
= 1:1 preEeatR upt MAX98300_R_P "
= 1:1 preEPATR unt MAX98300_R_N o
C>—SBKR_OUT PKR_DIFFPAIR DT PKRAMP_ROUT_P 05152
[CO>—SEXR_OUT PKR_DREPATR | AuDI SPKRAMP_ROUT_N oo s
[ R pogse | PP3V3 S5 .
= R powrr | PP3V3_S0 .
i cun GND

Ismc MASTER=J13_CONSTRAINTS SYNC_DATE=01/11/201
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J11/J13 Board-Specific Spacing & Physical Constraints

[ BOARD LAYERS [ BOARD AREAS [ mgamo it | SRKESAR |
| 7or, 512,513, 584, 7515, T5T6 , TSL7, TSL8, TS19, TsL10, T5L1, BoTToM | No_TYPE, BGA | e [N
PavsicaL_Ruis_ser|  LAvER ALOW ROUTS | 1imm LINE WIDTH | MININUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT 0P, BOTTON N 50_om_SE
DEFAULT 1812, ISL11 ¥ 45_omN_SE
DEFAULT ISL3, 15110 v ~45_oRM_SE
DEFAULT 1514, 1519 v 5_omM_SE
DEFAULT - N 100 M 10 0 0
STANDARD . ~DEFAULT ~DEFAULT ~pEFAULT ~DEFAULT ~DEFAULT ~DEFAULT
Single-ended Physical Constraints Spacing Constraints
pavSICAL_RULE_SE Laver ALY, BOUTE | winzmo LINE WIDTH | MININUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPATR PRINARY GAP | DIFFPAIR NECK GAP [ seacrvo_rose s Laver |
27p4_omM_SE | TOP,BOTTOM v 0.310 M 0.310 M | _sencre | . | 0.100 M [
27p4_OHM_SE | 1sL2,1SL11 ¥ 0.182 Mu 0.182 Mu
27p4_OHM_SE | ISL3,ISL10 v 0.182 mu 0.182 mu SracTiG_RuLe_ser Laver | Lrwe-to-irne seactvg | wmrcaT
27P4_OHM_SE | ISL4,ISLO ¥ 0.182 Mu 0.182 Mu 1x_DIELECTRIC | TOP,BOTTOM 0.071 M 2
27p4_omu_SE B N 100 100 M 1x_DIELECTRIC | ISL3,ISL10 0.053 M 2
1x_DIELECTRIC | ISL4,ISLO 0.050 M 2
PHYSICAL_RULE_SET LavER ALLOW ROUTE | yrn1uym LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 1x_DIELECTRIC B 0.090 MM 2
35_OmM_SE | TOP,BOTTOM v 0.195 M 0.195 M
35_omm_SE 1812, ISL11 ¥ 0.125 Mu 0.125 Mn SPACTNG_RULE_SET LaveR LINE-TO-LINE SPACING |  wETGHT NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET
35_OHM_SE | ISL3,ISL10 v 0.125 mu 0.125 m DEFAULT B 0.1 me 2 B - son BeA_p1mn
35_oRM_SE 1sL4,ISL9 ¥ 0.125 mu 0.125 mn STANDARD - 2 MEM_CLK . oA BGA_P2n
35_om_SE B N 100 M 100 M BGA_P1mn - 2 CcLk_pCIE - soa BGA_p2un
BGA_p2un . ~DEFAULT 2 CLK_szow . sea BGA_p2mn
PavSICAL RULE_SET|  LAYER LW ROUTE [ 7iom LINE WIDTH | MININUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRINARY GAP | DIFFPAIR NECK GAP
40_oms s | Top,BoTTOM v 0.170 M 0.170 M
40_omi s | siz,Istil ¥ 0.096 M 0.096 M
40_omm_sE IsL3, 15110 ¥ 0.096 Mn 0.096 M
40_oms_sz IsL4, 1519 v 0.099 M 0.099 M
40_omm_s « N 100 1 100 M
ravsicaL_Ruis_ser|  Lavem BLOW R0UTE [ y;rmiom LINE WIDTH | NININUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRINARY GAP | DIFFFAIR NECK GAP
45 omM s | Top,BoTTOM ¥ 0.135 mu 0.135 mu
45_oms s | Isi2,IsLil v 0.075 Mu 0.075 M
45_omm_sE 1SL3, ISL10 ¥ 0.075 Mu 0.075 mu
45_omi_sE IsL4, 1519 N 0.080 M 0.080 M
45_omm_sE . N 100 1 100 M
ravsicar_muis_ser|  tavem BLL0W R0UTE [ yrTioM LINE WIDTH | MININUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPATR PRINARY GAP | DIFFPAIR NECK GAP
50_omM SE | TOP,BOTTOM ¥ 0.110 Mu 0.110 Mu
50_omi_sE . N 100 100 M
pavsicar_muie_ser|  tavem ALLOW ROUTE [ \ruTiom LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPATR PRINARY GAP | DIFFPAIR NECK GAP
55_OHM_SE | TOP,BOTTOM ¥ 0.090 M 0.090 M
55_om1_st B N 100 100 M
Differential Pair Physical Constraints
PavsicaL_muis_ser|  mavem BLOW ROUTS | 1M LINE WIDTH | MININUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRINARY GAP | DIFFPAIR NECK GAP
72_omM_DIFF | ToP,BOTTOM v 0.165 Mu 0.165 M 0.130 mu 0.130
72_omi_DIFF | 1sL2,1SL11 v 0.109 Mu 0.109 mu 0.150 M 0.150 M
72_oHM_DIFF | 1SL3,ISL10 ¥ 0.109 mu 0.109 M 0.150 Mu 0.150 1y
72_omM_DIFF | ISL4,ISLO v 0.114 mu 0.114 M 0.150 M 0.150 1t
72_otM_DIFF - N 100 M 100 uM
PavsicaL_Ruis_ser|  tavem BLOW ROUTS | 1M LINE WIDTH | MININUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPATR PRINARY GAP | DIFFPAIR NECK GAP
80_omM_DIFF | ToP,BOTTOM v 0.132 mu 0.132 mu 0.130 mu 0.130 e
80_omi_DIFF | 1sL2,ISL1l v 0.081 Mu 0.081 Mu 0.115 mu 0.115 M
80_oHM DIFF | 1SL3,ISL10 ¥ 0.081 M 0.081 Mu 0.115 mu 0.115
80_OmM DIFF | ISL4,ISLO v 0.088 M 0.088 M 0.110 M 0.110 e e TR
80_otM_DIFF « N 100 1M 100 M fr—n
PCB Rule Definitions
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