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

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

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.

Schematic / PCB #' s

CK
REV ECN DESCRI PTI ON OF Revi sl on| APPD
DATE
SCI_IE B Dl [<REV>| <ECN> <ECO_DESCRI PTI ON> <ECODATE>
M M_B,
(.csa) Date (.csa) Date
Page Cont ent s Sync Page Cont ent s Sync
1 MASTER S 56 07/ 29/ 2011
1 Tabl e of Contents wnsTER 46 Fan Connectors 35 M8
- 2 R 02/ 15/ 2011 57 12/ 08/ 2011
2 Syst em Bl ock Di agram VASTER 47 KEYBOARDY TRACKPAD (1 OF 2) 2 M.B_KEPLER
i 3 ) 06/ 30/ 2009 58 12708/ 2011
3 Power Bl ock Di agram K17_rer 48 KEYBOARD/ TRACKPAD (2 OF 2) b2_M.B_KEPLER
- 7 . VASTER 59 07/ 29/ 2011
4 Revi si on History whsTER 49 Dl Gl TAL ACCELEROMETER & GYRO 35_MB
- 5 R _ MASTER 61 01/ 20/ 2012
5 BOM Confi guration wnsTER 50 SPI_ROM 13 me
- 3 i " VASTER 62 067 06/ 2012
6 BOM Conf i guration VASTER 51 AUDI O CODEC/ REGULATOR b1_AUD O
- 7 - MASTER 63 06/ 06/ 2012
7 Functional / |CT Test wnsTER 52 AUDI O HEADPHONE FI LTER D1_AUDI O
- 8 . MASTER 66 06/ 06/ 2012
8 Power Aliases wnsTER 53 AUDI O SPEAKER AMP D1_AUDI O
- 9 . . 01/ 27/ 2012 67 06/ 06/ 2012
9 Signal Aliases b1_mB_TEST 54 AUDI O JACK D1_AUDI O
- 10 07/ 14/ 2011 68 06/ 06/ 2012
10 CPU DM / PEG FDI / RSVD 130 M8 55 AUDI O JACK TRANSLATORS b1_AUDI O
- 11 07/ 14/ 2011 69 MASTER
11 CPU CLOCK/ M ST/ JTAG 130_ M8 56 DC-In & Battery Connectors wasTER
- 12 07/ 14/ 2011 70 MASTER
12 CPU DDR3 | NTERFACES J30_M8 57 PBus Supply & Battery Charger wnsTER
- 13 07/ 14/ 2011 71 MASTER
13 CPU POVER 130 M8 58 Syst em Agent Suppl y wasTER
14 07/ 14/ 2011 72 MASTER
14 CPU GROUNDS 130 M8 59 5V / 3.3V Power Supply wasTER
16 MASTER 73 MASTER
15 CPU DECOUPLI NG| wnsTER 60 1.5V DDR3 Supply wnsTER
17 MASTER 74 MASTER
16 CPU DECOUPLI NG 1 | wnsTER 61 CPU | MWP7 & AXG VCor e Regul at or wnsTER
18 09/ 15/ 2011 75 MASTER
17 PCH SATA/ PCl e/ CLK/ LPC/ SPI 113 M8 62 CPU | WP7 & AXG VCore Qut put wnsTER
19 _ 09/ 15/ 2011 76 VASTER
18 PCH DM / FDI / PM Gr aphi cs 113 M8 63 CPUVCCI O (1. 05V) Power Supply wnsTER
20 097 15/ 2011 77 X VASTER
19 PCH PCI / USB/ TP/ RSVD 113 M8 64 M sc_Power Supplies wnsTER
21 09/ 15/ 2011 78 MASTER
20 PCH GPI O M SC/ NCTF 113 M8 65 Power FETs wnsTER
22 09/ 15/ 2011 79 MASTER
21 PCH POAER 13 M8 66 Power Control 1/ ENABLE wnsTER
23 09/ 15/ 2011 90 R 07/11/2012
22 PCH GROUNDS 113 M8 67 eDP Di spl ay Connect or b1_sensors
24 09/ 15/ 2011 92 MASTER
23 PCH DECOUPLI NG 113 M8 68 DDC Cr ossbar wnsTER
25 07/ 14/ 2011 94 11/ 14/ 2011
24 CPU & PCH XDP 130_ M8 69 Thunder bol t Connect or A 15_M.B_KEPLER
26 R MASTER 96 11/ 14/ 2011
25 Chi pset Support wasTER 70 Thunder bol t Connector B 15_M.B_KEPLER
27 08/ 17/ 2011 97 R R 09/ 21/ 2011
26 USB HUB & MUX 350 71 LCD Backlight Driver (LP8545) 35 M8 KEPLER
28 07/ 29/ 2011 100 - 09/ 13/ 2011
27 CPU Menpry S3 Support 158 72 CPU Constraints 158
29 07/ 1472011 101 R 09/ 13/ 2011
28 DDR3 SDRAM Bank A (Rank 0) 35 M8 73 Menory Constraints 35 M8
31 07/ 1472011 102 R 09/ 21/ 2011
29 DDR3 SDRAM Bank B (Rank 0) 35 M8 74 PCH Constraints 1 J5_M.B_KEPLER
33 N _ MASTER 103 N 07/ 29/ 2011
30 DDR3 Ter mi nati on wnsTER 75 PCH Constraints 2 15 M8
34 07/ 297 2011 105 K 08/ 31/ 2011
31 DDR3/ FRAVEBUF VREF MARG NI NG 35 M8 76 Thunder bol t Constraints T20_cR
35 MASTER 106 N 07/ 29/ 2011
32 ALS/ CAMERA CONNECTOR wnsTER 77 SMC Constraints 35 M8
36 11/ 14/ 2011 108 R . R 07/ 29/ 2011
33 Thunder bol t Host (1 of 2) 35 M8 KEPLER 78 Proj ect Specific Constraints 35 M8
37 11/14/ 2011 109 L. 07/29/ 2011
34 Thunderbol t Host (2 of 2) J5_M.B_KEPLER 79 PCB Rul e Definitions 35 M8
38 11/ 14/ 2011 132 07/ 11/ 2012
35 Thunder bol t Power Support 15_M.B_KEPLER 80 Power Sensors: Extended D1_SENsSCRS
44 MASTER
36 Rl O CONNECTORS wnsTER
45 MASTER
37 SSDY HDD Connect or s wasTER
46 08/ 24/ 2011
38 USB 3. 0 CONNECTORS 350
49 02/ 20/ 2012
39 SMC D1_SENSCRS
50 02/ 20/ 2012
40 SMC Suppor t D1_SENsScRS
51 02/ 20/ 2012
41 LPC+SPI Debug Connect or b1_sensors
52 R MASTER
42 SMBus Connecti ons wasTER
53 i 02/ 20/ 2012
43 Power Sensor: Load Side D1_SENSCRS
54 N i 02/ 20/ 2012
44 Power Sensor: High Side b1_sensors
55 02/ 20/ 2012
45 Thernmal Sensors DL_SENSORS
Izaauascmminz
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J9400

DP/ TBT

PG 68, 69

PortAJ
PortB—\

w420

PG 68

w9620

-

.

PCle x4

TBT Host

A0 pgazas

J2500

XDP CONN

PG 23

PG 69

uU1000
[
| NTEL CPU oors 1333/ 1600w [BTET
2. X GHz
1 VY BRI DGE 2C- 35W Mem
PG 9-15
PG 28
J6900, J6950
DC/ BATT POVNER SUPPLY
PG 55 PG 56- 65
GPl O FDI DM RTC U5550, US570
TEI E
PG 19 PG 17 PG 17 PG 16 wP PGS“NSOQ
U5920, Us940
s Mot i on Sensor/ GYRO
M SC PG 48
SYSTEM CLK PG 19 U5340, U5350, U5360, US370, U5400, U5410, Q6480
CLGCX:K BUEFER 100 S0 POWNER SENSE
e 16 SPI PG 42, 43
SPI Boot ROM J5650, 15660
FAN CONN AND CONTROL
04510 PG 16 PG 49 PG 45
SATA 1. 05V/ 6GHZ. /I\
REDRI VER K ° | NTEL \|/ \I/
PG 36 SATA 4900 12C SM5 ADC Fan g;e: -
PANTHER PO NT- MPCH sMC sPI LPC+SPI Conn
PG 16 LPC Port 80, seri al
PG 38 PG 40
J4500 PG 16
SATA u1800
CONN $ /l\
HDD J4410 Us701 J5700, J5713
PG 36 Rl O CONN
PVR Bl uet oot h|| TP/ KB TRACKPALY
PG 16-21 PSCOC KEYBOARD
LVDS ouT CTRL PG 35 PG 46 PG 46
RGB ouT PG 17 J3502
bP out 5] CAMERA
bvi out B e
o “ PG 31 sVe
™S ouT 8 § v
J9000 PG 17 o E ® : u2700 e
_____ o2 usB
eDP P 8 se; HUB
CONN PG 17 E : PG 25
a © 12760 34410
s 0 EN o USB RI O CONN
PCl : e USB 3
PG 18 PG 35
J4410 <
™
Rl O CONN HOM 3 o —
HDM Fo 17 EXTERNAL A
PG 16
PCl - E
PEG (UP TO 8 LI NES) HDA
PG 16 PG 16 PG 16
1
U6201
AUDI O
Codec
EXTM C LI NEIN HPOUT SPDIF M CI N LI NEOUT
J4410
Rl O CONN

Ai rport/SD Card

PG 35

6750
06630, Us640
M C Bl AS
PG53 SPEAKER
AMVPs

06610, U6620

T T Jes02
35815

| | J6803
PG 47 PG 54

PG 52

ISYNC MASTER=NMASTER
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—
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D1 POWNER SYSTEM ARCHI TECTURE 6905 ]
IaN o ENABLE
PPDCI N_G3H 3.425V G3HOT SMC PWRGD
RE920 PPDCI N_S5_P3V42G3H T LT3470A PP3V42_G3H SN0903048 SMC_RESET L
U990
uUs010
PAGE 55
P5V1_VIN | ENABLE ( ) (PAGE 39)
LT3470A SMC_PBUS_VSENSE
u7090 I R7640
J6900 (PAGE 56) F7040
/\_/ PPBUS_G3H PP5V_SO e 1. 05V, /;A\ PP1V05_S0
F6905 SIC=IY b 1 SL95874
AC 6A FUSE R7020 PPSVL_ = CPUVCDI 050 EN g oy U7600 k/SMLCPUJSBJ SENSE
DCI N( 16. 5V) CPUVCCI Os0_PGOOD
ADAPTER H)—m — VIN PPVBAT_G3H (PAGE 62) PP —
N / U7000 vour SMC_CPU_VSENSE

SMC_DCI N_I SENSE | SL6259 1

PPVOORE_SO_CPU

PBUS SUPPLY/ R705 vour
BATTERY CHARGER A
SMC_RESET_L | SNC_BATT_| SENSE MAX15119GTM
—_—— CPU MVP_VR_ON u7400

( PAGE 56) — R vour /‘\ PPVCORE_SO0_AXG

SMC_CPU_VSENSE

1 F
<
B
g
g g
<> 9 9
< c
@%
m

SMC_GFX_VSENSE
PPVBAT_G3H_CHGR_R ( PAGE 60)
Pant her - PO NT

PPVBATT_G3H_CONN

S PPSV_S0_CPUl WP PVWRBTN# PM BIN L
0 © /S0 ( PCH)
N N o SYS_RERST# PM SYSRST L
B CPUI WVP_I MON 2
Q o) CHGR_BGATE , % CPU WP_AXG_PWWR MAX17491 BPVCORE._SO_AX(
s CPUI WP_I MONG U7542 RSVRST# ¢~ PM RSMRST L
o 1| MONG %’ (PAGE 61)
~ PGOOD CPUI WP_PGOOD u1800
= www.qdzbwx.com Gooncy——CPULIVE AXG P
PM_PCH PYROK o1 st d = oo
s : CPU_PWRGD
VIN wvipa N P
DDRREG_EN 1.5V PM VEM PWRGD)
bS5 vour. PP1V5RLV35_S3 - A VEM.
SMC ®720 MEM/TT_EN ro - - - u7950 (PAGE 16~21)
PP5V_S5RS4_CUMIUS %53 0. 75V PPOV75_S0_DDRVTT
vaurz
U4900 - — — — — — — 4
P60 SMC_PM G EN _ [RC P3V3S5_EN TFE\ZE%H TP_DDRREG_PGOOD
PGOCD)
PAE 38 DELAY P5VS4_EN (PA(E 59)
( ) [ s
SMC_S4_WAKESRC_EN TBTAPVRSWEN o l
>S4 > | kb SM_DRAMPVROK
TBTBPVRSW EN \/oCSLGEAP020 CPU h
74LVGLG32 PaVasa_EN U7801 PP5V SO PPVCCSA_SO0_REG
u7970 4 — R5430 (PAGE 64) wa vour U1000 u
A PSVS4_EN 1 SL95875
(PAGE 65) | /—\ PPBUS_S5_HS_OTHER_| SNS P1vs_CPU_EN PVOCSA EN 4o Urioo
Pant her - PO NT U“ Q7801 PVCCSA_PGOOD RESET*
( a (PAGE 57) (PAGE 9~13)
( H) PPVI N _P1V5S3RS0_FET PPJ%7§@,F{
PM_SLP_S5_L 17 L
SLP_S5#( F6) ¢ : 131 Q7850
\ VREGS 1VES3RSOFET_GATE
e DORREG EN _ raso PSV3V3s4_EN | sv vours | PPSV_S4 - /I—Q_.l\ PP5V_S3_FET
[ (e 1 3¢
b — - — — — ———
P5VS3_EN PG4 P3V3s5_EN 3.3V PP3V3_S5 PP3V3_S5 Q7860
RC poe L, Vo m PSV_S3_EN PPSV S0 FET
P3V3S3_EN  pcss - — — — — — — - IS —
f -Dg'ffv - TPS51980 Q7800 { %31 ] S
u7201
P1V2S3_EN /_\PPSVB S4_FET
— - - P5V_S0_EN
u1800 - co700 ®706 (PAGE 60) fe gl 50— ALL_SYS_PWRGD
TPAD_VBUS_EN px6 PGOCD gl PP5V_S4_1V0O5BTSO ra8)
fod [envava paon = ) _sowm
- P5V3V3_P oV Sa EN S5_PWRED
_S4_| P RSVRST_I N( P38)
PMSLP S4 L PG 17 LoD BT EN Q7840 TBT EN LG I S | sL8bTuA PP1V05_SO0_P1VO5BTREG R rsvrsT cur(ris) g PMURSMRST_L
SLP_S4#(K10 ~ - POV, SUS. FET é EN U7720 e P1V5S0_PGOOD [ —&&— SVC_ONOFF_L o oLy
&& BKLT PLT RST L S (PACE 63) — PRSI e [CPUMWE VR
PM SLP_S3_L PG 17 VIN _P1V8BSO_PEGOD 4
SLP_S3#( D4) P5VS4_PGOOD svsrst(paz) 4PM_SYSRST_L
LP8545SQX- EXTJ [t §
(PAGE 16~21) PPBUS_SO_LCDBKLT_PWR w9701 PPVOUT_SO_LCDBKLT Q7810 PVCCSA_PGOOD pircemam PM PYRBTN L
[ Y T o =
vout % PPava_s3
(PAGE 70) 1 CPUVCCI OS0_PGOOD PHM’SLP’SS’L P SLP_S5_L(P3B) SMC RESET L
PP3V3_S0_P1V5S0 —_— PM SLP_S4_L RES* = =
R7978 pPG65 H- SLP_S4_L(P38)
Pavess En "%
- P sip_sa_L(Pas)
260 @830 P1V5_S0_EN EN|SL3‘€76‘§B PP1V5_S0_REG ALL_SYS_PWRGD
F4260 /_\ PPaVa_S0_FET > ur770 1 >‘ U4900
m PPVP_FW (PAGE 63) PP3V3_S0 (PAGE 38)
1§41 2
P3V3_S0_EN
PM SLP_S3_R L PGB7 PP3V3_SO_P1V8SO PP5V_S0_VMON uU7960
PP3V3_S0 && FWPCRT_PWR_EN ON_ Q2
PP1V5_S3RS0_VMON
®B880 MAXIEDE3EWL 1" sLesoaz rrez R7962
P1V8_S0_El
P5VS0_EN Q7850 ; » EN  U7760 PP1V8_S0_REG PP1V05_S0_VVON Wwon
PVCCSA EN _PG57 ¢ PPSVSI_FET (PAGE 63) (PAGE 67)
LA . 9 9 I ISYNC MASTER=K17 REF SYNC DATE=06/ 30/ 2009
P3V3S0_EN T20 At EN PPV3_SUS_P1VOSSUSLED Power Bl ock Di agram

- CPUVCCI OSO_EN  PGG7 - PSVS3_EN —\l/ D=7y BN emN w s
— 205 B TP&720105 d} Appl e Inc. SCH_NUNb
®

PBUSVSENS_EN LT3957 PPAVa_SUS_FET PP1V05_SUS_LDO
1 u3890 I — [ EN u7740 e

PAGE 63 X
P1VBSO_EN PG57 TBT_SO_EN VOUT] PP15V TBT RE ( ) NOTI CE OF PROPRI ETARY PROPERTY:
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8 7 6 5 4 3 2 1

BOM Vari ant s _ Bar Code Labels / EEE #'s

BOM NUMBER BOM NAME BOM OPTI ONS ) AI ternate Par ts
085- 4094 DEV BOM M.B, DL D1_DEVEL: VB o PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NOVBER | AT NovgeR | BV FTION | REF DES | COMENTS:
607-9189 CWN PTS, PCBA, M.B, D1 D1_COVVON o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DV7Q CRI TI CAL EEEE: DV7Q 12850364 12850264 ALL Kenet alt to Sanyo
639- 3288 PCBA, 2. 5G, SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G PCH_C1, EEEE: DWP2, RAM 6G_SAVBUNG_35NM_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DWNY] CRI Tl CAL EEEE: DWNY 128S0303 12850353 ALL Panasoni ¢ alt to Sanyo
639- 3289 PCBA, 2. 9G SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G, PCH_C1, EEEE: DWNY, RAM_ 6G_SAMBUNG_35NM_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DWNW CRI TI CAL EEEE: DWNW 37650953 37650958 ALL RENESAS ALT TO FA| RCH LD
639-3290 PCBA, 2. 5G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G, PCH_C1, EEEE: DWPO, RAM 6G_HYNI X_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DWPQ] CRI TI CAL EEEE: DWPO 12850311 12850329 ALL NEC ALT TO SANYO
639-3291 PCBA, 2. 9G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_C1, EEEE: DVNW RAM 6G_HYNI X_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DWP2] CRI TI CAL EEEE: DWP2 35383237 35352192 ALL T ALT TO | NTERSI L
639- 3694 PCBA, 2. 5G SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G PCH_C1, EEEE: F16P, RAM 4G_SAMBUNG_35NM_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F16M CRI TI CAL EEEE: F16M 37650977 37650859 ALL Diodes alt to Toshiba
639- 3695 PCBA, 2. 9G SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G, PCH_C1, EEEE: F16M RAM 4G_SAMBUNG_35NM_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F16N] CRI TI CAL EEEE: F16N 13850722 13850691 ALL Milti alt to Samsung
639- 3696 PCBA, 2. 9G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_C1, EEEE: F16N, RAM 4G_HYNI X_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F16P] CRI TI CAL EEEE: F16P 19780487 19780485 ALL Epson alt to TXC
639-3697 PCBA, 2. 5G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G PCH_C1, EEEE: F16V, RAM 4G_HYNI X_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F16V] CRI TI CAL EEEE: F16V 19750484 19780485 ALL NK alt to TXC
639-3773 PCBA, 2. 5G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G PCH_C1, EEEE: F26M RAM 6G_ELPI DA_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26H] CRI TI CAL EEEE: F26H 19780479 19750486 ALL Epson alt to TXC
639-3772 PCBA, 2. 9G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_Cl, EEEE: F26J, RAM 6G_ELPI DA_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26J] CRI TI CAL EEEE: F26J 197850478 19750486 ALL NK alt to TXC
639-3770 PCBA, 2. 5G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G PCH_C1, EEEE: F26L, RAM 4G _ELPI DA_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26L] CRI TI CAL EEEE: F26L 19780481 19750480 ALL Epson alt to NDK
639-3771 PCBA, 2. 9G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_C1, EEEE: F26H, RAM 4G _ELPI DA_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26M CRI TI CAL EEEE: F26M 37650972 37650612 ALL ROMM alt to Toshiba
639- 3849 PCBA, 2. 5G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G, PCH_C1, EEEE: F2WI, RAM 6G_M CRON_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WQ) CRI TI CAL EEEE: F2WQ 37651053 37650604 ALL Diodes alt to Fairchild
639- 3848 PCBA, 2. 9G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G, PCH_C1, EEEE: F2WR, RAM 6G_M CRON_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WR] CRI TI CAL EEEE: F2WR 37651017 37650612 ALL ROMM al t to Toshi ba
639-3873 PCBA, 2. 6G, SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_Cl, EEEE: F33H, RAM_6G_SAMBUNG_35NM CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WI] CRI TI CAL EEEE: F2WI 13850624 13850677 ALL Mirata alt to Taiyo Yuden
639- 3874 PCBA, 2. 8G, SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G PCH_C1, EEEE: F33P, RAM 6G_SAVBUNG_35NM_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F2W/] CRI Tl CAL EEEE: F2W/ 13850681 13850638 ALL Taiyo Yuden alt to Samsung
639- 3875 PCBA, 2. 6G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_C1, EEEE: F33L, RAM 6G_HYNI X_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F336] CRI TI CAL EEEE: F336 15281703 15281701 ALL Sunida alt to Cyntec
639- 3876 PCBA, 2. 8G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F339, RAM 6G_HYNI X_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F337] CRI TI CAL EEEE: F337 37180730 37150490 ALL Diodes alt to NXP
639- 3881 PCBA, 2. 6G, SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_C1, EEEE: F33G RAM 4G_SAVBUNG_35NM 1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F338] CRI Tl CAL EEEE: F338 13880725 13850724 ALL Samsung alt to Mirata
639- 3882 PCBA, 2. 8G, SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_CI1, EEEE: F33C, RAM 4G_SAVBUNG_35NM 1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F339] CRI Tl CAL EEEE: F339 13880727 138S0709 ALL Samsung alt to Mirata
639- 3884 PCBA, 2. 8G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_Cl1, EEEE: F337, RAM 4G_HYNI X_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33(C] CRI TI CAL EEEE: F33C 37651080 37650820 ALL Diodes alt to ON Sem
639- 3883 PCBA, 2. 6G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 6G PCH_C1, EEEE: F33D, RAM 4G_HYNI X_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F33D] CRI TI CAL EEEE: F33D 37280186 37280185 ALL NP alt to Diodes
639-3877 PCBA, 2. 6G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_C1, EEEE: F33Q RAM 6G_ELPI DA_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33F] CRI TI CAL EEEE: F33F 12850363 12850296 ALL NEC alt to Sanyo
639-3878 PCBA, 2. 8G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F338, RAM 6G_ELPI DA_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33GF CRI TI CAL EEEE: F33G 37650903 37650796 ALL Fairchild alt to Siliconix
639- 3885 PCBA, 2. 6G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 6G PCH_C1, EEEE: F33J, RAM 4G _ELPI DA_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F33H] CRI TI CAL EEEE: F33H 74080144 74080118 ALL Littlefuse alt to Polytronic
639- 3886 PCBA, 2. 8G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_Cl1, EEEE: F33N, RAM 4G_ELPI DA_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33J] CRI TI CAL EEEE: F33J 15251539 15251598 ALL Qyntec alt to Toko
639- 3879 PCBA, 2. 6G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_C1, EEEE: F33M RAM 6G_M CRON_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33K] CRI TI CAL EEEE: F33K 15251645 15250461 ALL Qyntec alt to Vishay
639- 3880 PCBA, 2. 8G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F336, RAM 6G_M CRON_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33L] CRI TI CAL EEEE: F33L 15550667 15550583 ALL NAG LAYERS ALT TO MURATA
639- 3846 PCBA, 2. 5G M CRON 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G, PCH_Cl1, EEEE: F2W, RAM 4G_M CRON_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33M CRI TI CAL EEEE: F33M 103s0305 10350266 ALL Yageo alt to Oyntec
639- 3847 PCBA, 2. 9G M CRON 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G, PCH_Cl1, EEEE: F2WQ, RAM 4G_M CRON_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33N] CRI TI CAL EEEE: F33N 11250274 112S0254 ALL Yageo alt to Oyntec
639- 3887 PCBA, 2. 6G M CRON 8GB, M.B, D1 DEVEL_BCM BASE_BOM CPU_I VB_2C_2. 6G, PCH_Cl1, EEEE: F33K, RAM 4G_M CRON_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33P] CRI TI CAL EEEE: F33P 37651113 37651110 ALL Diodes to ACS
639- 3888 PCBA, 2. 8G M CRON 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_Cl1, EEEE: F33F, RAM 4G_M CRON_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33Q CRI TI CAL EEEE: F33Q 15550588 15550367 ALL murata ALT TO MRATA
vodul e Parts D1 BOM GROUPS
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON BOM GROUP BOM OPTI ONS

33754181 1 1VB, BP0, ES2, K0, 2,3, 35W 242, 1, 0, 3M BGA U1000 CRI TI CAL CPU_I VB_2C 2. 3G ES2 D1_ COMVON ALTERNATE, COMVON, D1_COMVONL, D1_COMMONZ, D1_PROGPARTS, D1_PVB

33754182 1 | VB, QB0 £52, K0, 2.6, 35W 242, 1. 05, 4M BGA U1000 CRITI CAL CPULIVB 2C 2. 6G ES2 D1_COMVONL CPUMEM SO, SMC_DEBUG_YES, TBTBST: Y, TBTRTR: B1, TBTHV: P15V, HUB_2NONREM USBHUB: 2512B, AXG_PHASE2, TBTI SNS: YES

33754292 1 1VB, Q4CT, G5, L1, 2. 5, 35W 2+2, 1. 1, 3M BGA u1000 CRI Tl CAL CPU_I VB_2C 2. 5G_ Q6 D17W EDP: YES, PPDDR: 1V35, LPCPLUS_CONN: YES, LPCPLUS_R: YES, CAPS: | NT, BTPWR S4, SKI P_5V3V3: AUDI BLE, TPAD_5V_LDQO S5, SMS

33754300 1 1VB, G096, G5, L1, 2. 5, 35W 2+2, 1. 2, 3M BGA U1000 CRI Tl CAL CPU_I VB_2C 2. 6G_GS D1_PVB LOADI SNS: NO, LCDBKLT: PROD, KBDBKLT: PROD

33754302 1 1VB, G094, G5, L1, 2. 8, 35W2+2, 1. 2, 3M BGA U000 CRI Tl CAL CPU_I VB_2C_2. 8G Q6 D1_PROGPARTS SMC_PROG: PVB, TBTROM PROG, BOOTROM _PROG: PVB, TPAD_PSOC: PROG

33754294 1 VB, QEAM G5, L1 2.9, 35W 242, 1. 25, 40 A U1000 CRITI CAL CPULI VB 2C 2. 96 G5 D1_BLANK

33754264 1 1VB.S ROND, PRQ L1, 2.5, 35W 2+2, 1. 1, 3M BGA U000 CRI Tl CAL CPU_IVB_2C 2. 5G D1_DEVEL: ENG ALTERNATE, | VB_PPT_XDP, LOADI SNS: YES, SOPGOCD_| SL, DDRVREF_DAC, VREFDQ ML_M3, VREFCA: LDO_DAC

33754338 1 1VB. S FOW, PRQ L1, 2.6, 35W 242, 1. 2, 3M BGA U1000 CRITI CAL CPUIVB_2C 2. 6G D1_DEVEL: PVB ALTERNATE, | VB_PPT_XDP, VREFDQ ML_NB, VREFCA: LDO

33754339 1 1VB. S FOM PRQ L1, 2.8, 35W 242, 1.2, 3M BGA U1000 CRITI CAL CPUIVB_2C 2. 8G | VB_PPT_XDP XDP, XDP_CONN, XDP_CPU: BPM XDP_PCH

33754265 1 o3 o 2,9z, 25 0 w000 RITIcAL V22,96 DDR3 SPD STRAPPI NGS

33754180 1 |G Pa4 PPT- B SFF, E52, 80 u1800 CRITICAL POH_ES2 BOM GROUP BOM OPTI ONS

33754235 1 1G, PO PPT- VB SFF. P- G5, 0 u1800 CRITI CAL PCH_CO RAM_4G_HYNI X_1600_S 4G_HYNI X_1600_S, RAMCFG3: L, RAMCF®2: L, RAMCFGL: L, RAMCFQD: L

33754283 1 |G, PO PPT- 1B SFF, PRQ CL U1800 CRITI CAL PCH_CL RAM 2G _ELPI DA_1600_S 2G_ELPI DA_1600_S, RAMCFG3: L, RAMCFR2: L, RAMCFGL: L, RAMCFQ0: H

33851113 1 1GTBT, GR 4 B1, PRQ 280FCBGA, 123121 w3600 CRITI CAL TBTRTR B1 RAM_4G_SAMSUNG_28NM_1600_S 4G_SAMBUNG_28NM _1600_S, RAMCFG3: L, RAMCF&2: L, RAMCFGL: H, RAMCFQD: L

33350623 16 |G, SORAM 281 T, 256WKG, CORA- 1600, 70FBGA s o e s s, o, s e 15 s, v, iz, s . i 15 GRI T CAL 2G_SAVBUNG_35NM_1600_S RAM 2G_M CRON_1600_S 2G_M CRON_1600_S, RAMCFG3: L, RAMCF@R2: L, RAMCFGL: H, RAMCFQ): H

33350622 16 1 G. SDRAM 2GB1 T, 256NKB, DORS- 1600, 78FBGA Lot e e o o, o, st e 100 111 iz asan assofaien wnien =GR TI CAL 2G_HYN X_1600_S RAM 4G _ELPI DA_1600_S 4G_ELPI DA_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQ0: L

33350628 16 1 G. SORAM DOR3- 1600, 256MKE, TBFBGA, D DI E, ELPI DA <eaco, teno. iz, 1eva, s, s, s wesra o100 1a110. 12120, asa0, ol oo, o, 1nfGRI T1 CAL 2G_ELPI DA_1600_S RAM 4G_SAMBUNG_35NM_1600_S 4G_SAMSBUNG_35NM _1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMCFGO: H

33350649 16 11G. SORAM CORQ- 1600, 256NAE, TAFBGA M GRON s o e e s, s, or. i o116, s, o, GRI TI GAL 2G_M CRON_1600_S RAM 6G_SAVBUNG_35NM_CHO_1600_S 6G_SAMBUNG_35NM_CHO_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: H, RAMCFQD: L

33350625 16 1 G. SORAM DOR3- 1600, 512MK6, TEFBGA, HYN X Lot e e o o, o, st e 100 111 iz asan assofaien wnien =GR TI CAL 4G_HYN X_1600_S RAM 4G_M CRON_1600_S 4G_M CRON_1600_S, RAMCFG3: L, RAMCF&: H, RAMCFGL: H, RAMCFQ®0: H

33350629 16 G, SORAM CORD. 1600, 512A06. TBFBGA, B 01 £, ELPI DA wcoo. oo o s o s, s, cor. oo o116, s o, o, GRI TI GAL 4G_ELPI DA_1600_S RAM_ 6G_M CRON_CHO_1600_S 6G_M CRON_CHO_1600_S, RAMCFG3: H, RAMCFR2: L, RAMCFGL: L, RAMCFQ0: L

33350624 16 |G, SORAM COR3- 1600, S12VAE, 7AFEGA, D5, SANEUNG s, i, . . 2.2 a0 sr. oo, . iz i ool onen oo @RI T1 CAL 4G_SAVBUNG_ 35NV 1600_S RAM 6G_ELPI DA_CHO_1600_S 6G_ELPI DA_CHO_1600_S, RAMCFG3: H, RAMCFR2: L, RAMCFGL: H, RAMCFQ: L

33350623 8 1. SORAM 2681 T, 256M@, CERA- 1600, 70FBCA S —— CRITI CAL 6G_SAVEUNG 35Mv aHD_1600 s | [RAM_6G_SAMBUNG_28NM_CHO_1600_S| 6G_SAVMSUNG_28NM_CHO_1600_S, RAMCFG3: H, RAMCFR2: L, RAMCFGL: H, RAMCFQ0: H

33350624 8 G, SORAM DORG- 1600, 51213, 78FBGA, D35, SAVGUNG - CRITI CAL 6G_SAVBUNG_35NV_CHO_1600_S RAM_6G_HYNI X_CHO_1600_S 6G_HYNI X_CHO_1600_S, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQO: L

33350622 o [P — —— sc.1mex ap_ts00_5 RAM 2G_SAVBUNG_1600_S 2G_SAVBUNG_35NM_1600_S, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQO: H | TS SMESRREUE=TEEE

33350625 o . v o 1600100, s e —— sc.1mex ap_ts00_5 RAM 2G_HYN X_1600_S 2G_HYNI X_1600_S, RAMCFG3: H, RAVCFG2: H, RAVCFGL: H, RAVCFGD: L T BOM Conf i gurati on

33350628 8 1C. SORAM DOR3- 1600, 256MKS, T8FBGA, D DI E, ELPI DA L2100, 10, 0, 150 40 150, 60 370 CRI TI CAL 6G_ELPI DA_CHO_1600_S IVD d U I e Pa r [ S AL ' 'vb

B . = cnors o0 e o e p— s om0 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON @@ Appl e Inc. =

33350660 16 1C. SDRAM CORB- 1600, 51218, T8FBGA M CRON Lesto, wesio o, 12sa0. e, Lasao, s, earo. wion a1, usize o, ossofmnso, wneo 5 GRI TI CAL 4G_M CRON_1600_S 33350642 16 1C. SORAM DORB 1600, 51218, TSFBGA, G DI E, SAVGLNG  wesco,wesio eheo. 12530, Lo, asso, s, 2aro. ioion a1, uoizo, oo, ossofonso. woneo 1o GRI TI CAL 4G_SAVBUNG 28NM 1600_S NOTI CE OF PROPRI ETARY PROPERTY:

33350649 8 11G, SORAM COR3- 1600, 256MAG, 7OFBGA, M GRON S —— CRITI CAL 6G_M CRON_CH0_1600_S 33350623 8 1. SoRAM 2681 T, 256M, CERA- 1600, 70FBCA S —— CRITI CAL 6G_SAVSUNG_2BNVLCHD_1600_S THELNEORVETLON CONTA| NED HEREI N | S THE

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

SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH

BOM Conf i gurati on

d} Appl e I nc.
®

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
860- 1533 1 STDOFF, BMJ, TOPSI DE, D1, SM J6950_63 CRI Tl CAL
860- 1530 1 STDOFF- 1. 9D2. 93H TH-0. 85- 1. 2 J6950_64 CRI Tl CAL
860- 1529 1 STDOFF- 1. 80D1. 53H SM J6950_65 CRI Tl CAL
825-7841 1 LBL, PART CONFI G, BOARDS, D2 CONFI G_LABEL CRI Tl CAL
946- 4350 1 Dl MLB LOCTI TE W GLUE 190024/ S 0. 24G EDGE_BOND CRI Tl CAL
DEVELOPMENT/ BASE BOVs
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 4094 1 Dl M.B DEVELOPMENT BOM DEVEL CRI Tl CAL DEVEL_BOM
607-9189 1 D1 M.B BASE BOM BASE CRI Tl CAL BASE_BOM
SMC
34153528 1 1 swexz, proror, o1 14900 CRITI CAL SMC_PROG PROTO
34153404 1 |G SN, DEVELGPAENT. P B, 1 4900 CRITI CAL SVC_PROG PI B
34153405 1 |G SN, DEVELGPVENT. P8, D1 4900 CRITI CAL SVC_PROG FSB
34153406 1 1 SVG, DEVELGRENT- PV, D1 14900 CRITI CAL SVC_PROG PVB
EFlI ROM
34153571 1 1 e, row proror, o1 U100 CRITI CAL BOOTROM PROG PROTO
34153603 1 ice P, o1 U100 CRITI CAL BOOTROM PROG PI B
34153636 1 ceR R mE2, 1 U100 CRITI CAL BOOTROM PROG PI B2
34153650 1 1c e R Fse, o1 U100 CRITI CAL BOOTROM PROG FSB
341X 1 1ceR, Row Fe2, ©1 U100 CRITI CAL BOOTROM PROG FSB2
34153667 1 1c e R e, o1 U100 CRITI CAL BOOTROM PROG PVB
Programmabl es - Al builds
33550809 1 64 MBI S SERAL DUAL 110 FLASH Microni X U100 CRITI CAL BOOTROM BLANK
33550803 1 64 VBIT SP1 SERIAL DUAL 110 FLASH Nirtonyx UB100 CRI TI CAL BOOTROM_ BLANK
34153670 1 167 Pso vaz4, Ve, 1 U701 CRITI CAL TRAD_PSOC: PROG
33752983 1 16 7P P0G BLAK U701 CRITI CAL TPAD_PSOC: BLANK
34153668 1 G EEPROM R Va4, 1,01 VB w3690 CRITI CAL TBTROM PROG
33550865 1 1 EEPRaM SR AL KD, 501 € w3690 CRITI CAL TBTROM BLANK
33851098 1 1C, SMC12- A3, LXAFSIAHEBBCI GAS w900 CRITI CAL SMG_BLANK
998-3919 1 sookeT, sicaz 34900 CRITI CAL SME_SooKET

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 I 7 I I 5 | 4 I 3 I 2 I 1
J5713 (KEY BOARD CONN) POVNER RAI LS | CT Test POI nts S2 CAMERA PCIE SI GNALS
- i PP 7e
Functi onal Test Points =g Ppg\\ﬁzsA(BH FUNC_TEST NC_PCI VERA D2RP _ PCIE EXCARD D2R N,
o s KBDL e O>—me PMSIP S3 1 718 27 36 30 66 CPU NO_TESTs -PCP IVERA D2RN_°F = PCIE EXCARD 2R P,
15650 (LEFT FAN CONN) = @ o—me PPOV75_ SO DDRVTT & VERA R2D CNTRE — Pl E_EXCARD R2D C N
S_me VIS KBD2 s NC TBT_MONDCO TROE—=
FUNC_TEST WS _KBD3 VERA R2D CP — PO E EXCARD R2D C P,
PP5V SO 3 TPs > e PP1V NC TBT _MONDCI —mk T =
= — :I per Fan S—me W5 KBD4 a o—=e 05 SO ° B’E'BT PCl E_RESETO
= e FAN LT _PWM . = e VS KBDS p T_PCl E_RESETL L PO R Ghisl00M Ne= E_CLKI00M EXCARD N ;.71
= mE EAN LT _TACH . =—me ﬁ KBD6 . BT PCIE RESET2_L PCl E_CLK100M — E_CLK100M EXCARD P, . 1
KBD? p LED RETURN_ 2 - NEFBT_PCI E_RESET3_L -
o= o>—me LED RETURN 2
J5660 (RIGHT FAN CONN) ULO0O CHARZ TPS [>_me S KBD8 s = _me LED RETURN 3 term TRUNC TBT XTAL2500T NO_TEST NC NO TESTs
= mE FAN RT_ PWM ., s PCI E TBT D2R P<0> [_me VI KBDO s [ e LED RETURN 4 Jern = - -
= e FAN RT TACH . =« “@ PCl E_TBT D2R N<O> e 5 KBDI1O . e LED RETURN 5 tern - NC PCIE 5 D2RN v D
e GND } 5 Tpsg> DM S2N P<0> [_me S KBDI1 w > _me LED RETURN 6 sen TP _DP_TBTSRC M._CP<3> NC DP_TBTSRC M._CP<3> —ASES NC POE S DZRP v
L ef Fal— DM S2N N<O> [_mme V5 KBDL2 o e G\ND TP DP TETSRC M_ONe3> = VA PSReTHp TETSRC M ONE3- e NC PAES RIDCN __ .
= C>__ DM _CLKIOOM CPU P S _mc VW6 KBDI3 . L * ™ e = —mrseerroe o PCLE S R2D CP_
33502 (ALS/ CAVERA CONN) - CLK100M CPU_N me WS _KBD14 o - = M. 7 PCl E D2RN
= a DP. CN<2> CD—2E oo £ O D2RN
2 DA -+ 20 42 77 1800 CHARZ TPS [_me W KBDI5_CAP s s —BASE=TRU >—IRE —BASES NC_PCl E_6_D2RP .
70 a2 7 =>_me W5 KBDI6_NUM s s+ _TP_DP_TBTSRC M._CP<1> DP_TBT <1> > _IRE _BASES NC PCIE 6_R2D CN__ .,
PP5V_S3 ALSCAMERA F - 2 et Dy $2 E:g> == ﬁ ﬁggﬂ s e PP3V3 SO . _TP_DP_TBTSRC M__CON<1> M@f’?mm%t P TBTSRC M ON<1> _BASE= NC POIE 6 RRD CP__,,
e N [t Te = —BASES O BE grr TR —
14400 (RO CABLE CONN) D> — D DATA P<0s e fKBD1O “ » _TP_DP_TBTSRC M._CP<0> NC DP_TBTSRC M._CP<0> o>—IRE NC PCIE 7 D2RN .
> Esgﬁ % e 22— OATA Ne0= e fKBD20 “ Esgxg § e » TP _DP TBTSRC ML CN<O>  — M@f’immr‘“@t—.wﬁ TBTSRC M__CN<O> o>TRE —BASES NC PCIE 7 _D2RP o
e S WANE S @@ FDI_DATA P<4> :': me WS KBD21 w PP3V3 S5 AVREE NG 20 . © —IP_DP TBISRC AUXCH CP — —_NC DP_TBTSRC AUXCH CP B R BASE=TRE N P T Ds % EgE ; gg 8;' v
D> —5eV S4 * [>—FDL_DATA N<4> =—me W5 KBD22 " BPavas SH TP DP TETSRC AUXCH N — VA PN "Mb TETSRC AUXCH CN TR DL B L R2D EP
=> e PPIVE. S0 N 7530 17 7 gy PCLE_AP_D2R P S—me WS_KBD23 o PP5V SO Te — VARE_BASESTROE > IRE ’ NC_PCI E 8_D2RN 1
= ° %% 17 7 pry POl E_AP_D2R_N KBD F_L e = 7o o>—TRUE _BASES NC PCI E_8_D2RP =
PCI E_ENET_DZR P LEFT_SH FT_KBD e PPSV_S3 o o IESPL_CSIL = Y
75 35 17 I w = PCl E D 1,
J4410 (R O FLEX CONN) PCIE ENET D2R N LEFT T KBD o—=e PP5V_S5 s 20 1P_PCH GPI 08 MLmzrmMM:
753 7 O “ PPBUS_G3H TP_PCH STRP BBSL ‘ CH STRP. BBSl M IRE e N PO E 8 RAD CP
USB EXTB OC L 2030 > PCLE _CLKI0OM TBT P WS _CONTROL_KBD - OO PN Gon o 5 PG STRP ES| T S STRE ES) _BASES
HDM |G DDC CLK 5 PCI E_CLK100M TBT N o= ¢ 0 =—TRrEBAsy —
cmar . B e o o N —— 2 TR s P e
HDM__HPD L 900 ARz TPS >—me PPVOORE SO CPU , ., TP PCl_CLK33M OUT2 — "E-p= "NC PCICLK33M OUT2 S ===
e e s pe oo ——me PP3V3 sS4 e . TP_PCIE CLK100M PEGAN — PEI E_CLK100M PEGAN ., TP_PCI E_CLK100M PEBN— NC PCl E_CLK100M PEBN
e e YRl rwme s g LPG AD<O> >—me Z2 CS L o +» _IP_PCIE_CLKI100M PEGAP — RCTPL . _TP_PCIE_CLK100M PEBP— %7§§: gg NC_PCI E_CLK100M PEBP
= AP L KRE T prmeme® - LPC AD<I> o—me Z2_ M| - —>—me PPVITDDR g B w IP_PM SLP A L — ! - —BASES
ENEL RESET | > LPC_AD<2> ——me Z2_M SO o DM S2N P<3. s ~IP_PPVOUT_PCH_DCPSTE SR ERE PPVOUT_PCH_DCPSUSBYP 1+ _TP_SATA_C D2RN — TRE _ TA_C D2RN
ENET CLKREO L . >—LPC_AD<3> ——me Z2 SCLK e = N N 1> Troe " %0 1P, LED P = "oi:m MPME_LED PVR 1w _TP_SATA_C D2RP — TR o RENC SATA C D2RP
D EN ; > LPC FRAMVE L [>_me Z2 HOST ININ s M heS Py 018 TP SV NPIVS LED_CHG — ’N”"“ MPMV6_LED CHG . _TP_SATA C R2D CN =
= 3 “N“STATE * e LPC_CLK33M SNC PP5V_S4 CUMJLUS ., — TrOE 4.7 TP_SMB | NT2 — TR > NT2 TP_SATA C R2D CP
DCONI CHANGE 25 40 = DM _N2S N<3. . 1> 10 1875 — MARE_BASESTRUE v C
PCl E WAKE L 7162 e Z2 KN “ PCIE TBT R2D C P<3..0> » 1B _SATA D D2RN
= AP CLKRE T e > AUD DM C SDAL 1r‘\ PP0O720 o—me SMBUS SMC 2 S3 SCL 73427 ESE BT RD C P8 02 e ¥ — TP SATA D DoRP
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ZT0940 1o or _DP_INT_A P — TP EDP_AUX P CPU signal s
AP5R2P3- 3P5B ~NARE_BASE= ILI-J<XLEC — LX * NVEMV EN =DDRV EN
O 06 DP_ITNT_AUX C N — TP EDP AUX N o NEMVIT EN = =
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NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
OM T_TABLE OM T_TABLE
R T CAL R;.E%O CRI Tl CAL M N_LINE W DTH=0. 3 MM
— = CPU PEG COVP i AR 2 =PPIVO5_SO_CPU VCCIO 0 s 55 Valrheee rov o2 M
72 18 7 ry—DOM _S2N_N<O> - M2 { DM _RX_0* uU1000 PEG | COWPI | &8 e 72 24 10 CPU_CFG<0> BSO IcrG 0 SA_DI MM VREFDQ_BE7 PPCPU_NMEM VREF| A
1/ 16w ™ 5 | A
7218 7 2N _N<1> P6 J DM _RX_1* | VY- BRI DGE PEG | covpg_GL WLF 72 20 10 ry—CPU_CEG<1> 51 [eFG 1 SB_DI MM_VREFDQ_BS7 PP M_VREF B
2187 DM _S2N_N<2> P1d oM _Rx 2* ZCE-;SASW PEG RoOMPQ_G4 72 20 10 ry—CPU_CFG<2> B54 |crG 2 UlOOO M N_LLNE WOTHEO. 3 W
710 7 rmy— DM _S2N_N<3> . P10 J pm _RX 3+ (L9 . —PEG D2R N<O> 7 20 10 [Ty CPU_CFG<3> D53 lcrG 3 RSVD*‘Q’DﬁgNC Voitaceo rov o2 M
LR 0 - ° 72 2 10 CPU_CFG<4> A51 |orG 4 5°F 9 RSVD_S1L—% NC
72 18 7 DM _S2N _P<0> N3 | pm_RX 0 PEG_RX_1* {4921 PEG D2R N<1> N ™ CPU CFG<5> ) RESERVED RsvD 32| L NC
71 7 DM _S2N P<1> P7 | ow RX 1 PEG RX_2* [3B22 =PEG D2R N<2> . 2o MD— =S =E 22 o P 2 RsvD_33[ L47 NG
B DM _S2N P<2> P3| om _Rx 2 PEG RX_3* ;D21 =PEG D2R N<3> . e s e e VTR P g D
72 10 7 DM _S2N_P<3> . P11 |pv RX 3 PEG_RX_4* ALY =PEG D2R N<4> . 72 24 10 [T CPU CFGeB~ e CFG_7 © RSVD_34 NC
PEG_RX_5*|4P17 =PEG D2R N<5> N PLACE_NEAR=U1000. H43: 50, 8MVI 72 20 D> CFG 8 g 0 RSVD_35 NC
287 DM _N2S _N<0> KL oM _Tx o PG R or PBL4 —PEG D2R N<6> : PLACE S DeToP 72 20 oy CPU_CFG<9> M1 ek o a o RrsvD_36| YN \c
=7 DML B8 EL> s Bevtomt PEG_ R 7+ D13 =PEG D2R Ne7> =PPVCORE_SO_CPU = Do 102 ey |10 S ROVD 371 TR NC
s om-OM _N2S N<2> o M dpw_Tx 2 RX T2 = B _S0_ o 13 15 43 224 CPU_CFG<11> K53 |crg 11 2 RSVD_38| P
PEG RX_8 PEG D2R N<8> 0 [mans NC
2w om-DOM _N2S N<3> o, ~ R4pm TX 3" g PG R o+ BL0 —PEG D2R N<9> ; . G g, 7 2 oy CPU_CFG<12> F53 |crG 12 ReVD_ 39| AT4R
2187 N2S P<0> K3 |pm_TX 0 PEG RX_10*[3G8 =PEG D2R_N<10> . MSRr]L_Foezll 72 20 D> gg ggiiz ii oFG 13 RSVD:4Dﬁ§NC
287 DM _N2S _P<1> M| oM _TX_1 PEG_RX_11* |48 =PEG D2R N<11> . 49.9 72 20 D> CPU CFG<15> == CFG 14 A
7207 DM _N2S_P<2> P4 | om _Tx 2 PEG_RX_12*B6 =PEG D2R N<12> . w1y 72 2 D cra1s RSVD_41
nuwr oy DM N2S P<3> o T3 low_Tx3 PEG R 13* 18 =PEG D2R N<13> . ot 72 2020 [y CPU CEG<16> D22 jora 16 RSVD_42 2
- PEG RX_14* | ,E5 =PEG D2R N<14> . z PLACE_NEAR=UL000. H45: 50. 8MM oM CPU CEG1 7> s R 233743 2
7218 7 EDI _DATA N<0> U7 4 FDI 0_TX_0* PEG RX_15* 5K7 =PEG D2R N<15> . PLACE_SI DE=TOP 44
= 10 EDI_DATA N<1> Va1 Foy 0 TXC 1 ° * — Rore, VeTAGEST 75V CRUVCC_VALSENSE_B =2V VAL_SENSE RevD_45| Mg
— = PEG RX_ 0| K22 =PEG D2R P<0> o CPU VCC VAL SENSE N &3 [vss_vAL_seENSE - NC
72 18 @w‘—c FDI 0_TX_2* 9 PE67W71 K19 —PEG D2R P<1> Note. VOLTAGE=0V = = = - -
72 18 EDlI _DATA N<3> AA6 | FDI 0_TX_3* = — ° CPU_AXG VAL SENSE P =5 |[VAXG VAL_SENSE
PEG RX 2| C21 =PEG D2R P<2> ° Note. VOLTAGE=1. 05V bl
7218 7 EDI _DATA N<4> W6 { FDI 1_TX_0* @ PEG_RX_3| D19 =PEG D2R _P<3> s Note. VOLTAGE=0V CPU_AXG VALSENSE N =45 [VSSAXG_VAL_SENSE
72 18 FDI _DATA N<5> VA d FDI1_TX_1* ¥ PEG RX_4| C19 =PEG D2R P<4> B TP _CPU VCC DIE SENSE g P48 lvoc Di E_SENSE
72 1 @m—EDl_DATA N<6> - Y2 FDI 1_TX_2* < PEG_RX_5| D16 e =PEG D2R P<5> am e NSt NOSTURE A
72 18 FDI _DATA N<7> A ] FDi1_TX 3* & PEG RX_6|_CL3 =PEG D2R P<6> 0 R1065 591271 CPU_THERMD P H48 |rsvD 6 be_TeST_aq 2 TB_CRULDC TEST_A4
Ll i a— it arvr —PEG D2R P<7> . . . a8 - DCfTEST?OlJLJ:m__'LESIECA=q3
10 oy EDL_DATA P<0> W | o1 0_1x.0 2 PEG_RC 71212 sPEe PR T yiiS 3 o _ : CPU_THERVD N RSVD_7 DG TeST Dol 08
FDI DATA P<1> W0 PEG RX_8 <8> o M- LF ME- LF NEFE. In f el does nqt recomend to us DL
72 18 FDI O_TX_1 > w PEG RX 9| <9 —PEG D2R _P<9> . 02, o 402 thi's alnal 6g Sense"dle’ £6°AccUracy Eoncern. RSVD_8 pc TesT D1l Pt TP CPU DC TEST D1
7218 FDI _DATA P<2> FDI 0_TX_2 5 2 O = = BLAGE-NFAREHAQ00. K45: 50. 8MM RSVD_9 DC_TEST_Asg| A58 TP _CPU DC TEST A58
FDI DATA P 7 o % PEG Rx_10|_F8 PEG D2R P<10> 9 LASE-SIFAEE
2 gmFDl_DATA P<3> o, AA7 |FDI0_TX 3 ] PEG RX 11| OB —PEG D2R P<11> RSVD_10 DC_TEST_A59) ML;II_JESI,Q‘:Q{EQ
e = 5 RX_ = 0 = RSVD_11 DC_TEST_cCs9| 59
e FDI _DATA P<4> W | Eoi1 Tx 0 @ PEG RX 12 C5 =PEG D2R P<12> . . TEST_
218 FDI _DATA P<5> T4 |Foi1 Tx 1 § o PEG RX_13| H6 =PEG D2R_P<13> . BLAGE-NEAR=LLQ00. K43: 50. 8MM RSVD_12 DC_TEST_A61 %EU:IZ:_JESIECG_’L%Bl
7 10 FDl _DATA_P<6> A3 | Fpi1 T 2 = g PEG RX_14| F6 =PEG D2R P<14> 0 - ) RSVD 13 be_TEST_o61 o
. FDI_DATA P<7> ACB | Fpi1 T 3 é i PEG RX_15| K6 —PEG D2R P<15> . NOTE: Intel validation sense lines per RSVD_14 DC_TEST_D61 th;mml
@—‘-—FDI FSYNG<O> a1 I 5 —‘.—@Gzz PEG ROD C N<O> doc 439028 revl.0 HR_PPDG sections 6.2.1 and 6. 3. 1. RSVD_15 DCiTESTiBD'Sl#L_(EU:mBml
72 18 FDI O_FSYNC o - PEG_TX_0* = 9 RSVD_16 DC_TEST_BE61 CPU DC TES _BE5?_BE61
7oy FDl_FSYNC<1>  ,  ACI2 |Fpi1 FSYNC E a PEG TX_1*[5C23 =PEG R2D C N<1> 0 RSVD_17 DC_TEST_BES9| BES9
ED | NT e uit | e ot z g PEG TX_2* ;D23 =PEG R2D C N<2> 5 RSVD_18 DC?TEST?BGBlMU:m__IESLBﬁ?_B%l
—PP1VO5 SO CPU VOO 072 I - - o PEG TX_3*|F21 =PEG R2D_C N<3> N RSVD_19 DC_TEST_BGs9| BEB9
- = 72 18 FDI _L SYNC<0> AALO | Fpl 0_LSYNC @ PEG_TX_4* yHL9 =PEG R2D C N<4> B RSVD_20 pc_TEST_Bass| BE8 TP _CPU DC TEST BGH8
7w EDl_LSYNG<1> .,  AG [Fpi1 LSYNC % PEG TX 5*|5CL7 =PEG R2D C N<5> 0 RSVD_21 pc_TEST_Ba4| B TP _CPU DC TEST BG4
> CPU_EDP_COVP % PEG TX_6* [5K15 =PEG R2D C N<6> ) RSVD_22 DC_TEST BG3| BS | DC _BE3_B&3
PLAGE NEAR-UI000. AF3: 12. 7WA AD2_| EDP_| COMPO 5 PEG_TX_7*|,F17 =PE! D N<7> 0 RSVD 23 DC_TEST_BE3| BE3
AF3_| EDP_COMPI O g PEG TX_8*|yF14 =PEG R2D C N<8> N RSVD 24 DC_TEST_BG1| B&L E1l_BGL
EDP HPD L . AGLL PEG TX_9* |5ALS =PEG R2D C N<9> N RSVD_25 DC_TEST_BE1| BEL
- EDP_HPD E PEG TX_10* [,J14 =PE| D C N<10> . RSVD_26 oc TeST eo1[ BDL TP _CPU DC TEST BD1
TP_EDP_AUX_N AGA 4 EDP_AUX* S PEG TX_11*|5H13 =PEG R2D C N<11> 0 RSVD 27
TP_EDP_AUX_ P AF4 | EDP_AUX < PEG TX_12* ;MO =PEG R2D C N<12>
e iy —————— ! < I PN = 9
Wy ACE oy et : e 1o Pt =PEC 20 CNIe
Mios” s _TP_EDP_TX N<1> A Epp TX_1* o} PEG TX_14* = o
. TP _EDP TX N<2> AELL Y mop T 2+ a PEG TX_15%(pJ4 g =PEG R2D C N<15> mmy s
. TP_EDP_TX_N<3> AT Epp_TX 3+ & PEG Tx_0|_F22 =PEG R2D C P<0> .
w —
» _TP_EDP_TX_P<0> ACL | Epp TX 0 Q PEG TX_1 ;31 :EEg gg g E:;z .
, _TP_EDP_TX P<1> AM | Epp TX 1 u PEG TX 2 =1 :PE b cPh °
s _TP_EDP TX P<2> AE10 | Epp TX 2 PEG_TX_3| = <3> o
TP_EDP_TX_P<3> AE6 | EDP TX 3 PEG Tx_4| GL9 =PEG R2D C P<4> .
° _TX PEG TX 5| BL8 * =PEG R2D C P<5> oD ¢
PEG TX_6| K17 =PEG R2D C P<6> .
PEG TX_7| GL7 =PEG R2D C P<7> .
PEG Tx_g| E14 =PEG R2D C P<8> .
031 PEG TX_9| C15 =PEG R2D _C P<9> 9
DWN5LO6TK PEG Tx_10| K13 =PEG R2D C P<10> N
SOT523 PEG TX 11| G13 =PEG R2D C P<11> .
SYM.VER 1 PEG TXx_12| K10 =PEG R2D C P<12> o
PEG TX 13| G0 g =PEG R2D C P<13> mm,
PEG TX_14| D8 =PE D P<14> N
PEG TX_15 % 9
w0 CPU_CFG<7> 72 24 10 CPU_CFG<16>
24 10 _CPU_CFG<6> 72 24 10 CPU_CFG<3>
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a9 xg,gg "3 yea O SENSE|_ANL6 - CPU VCCI OSENSE_ P PLACEiNEAﬁXégEgl G588 8Mm 10100/0 T xOCSA7§ PLACE_NEAR=U1000. BJ44: 2. 54mm llﬁ ?6%1UF
- VSS_SENSE_vcol _ANL7 & CPU VCCI OSENSE[N o (CCSA. o 2 18
K42 fvec 67 - - g = T i s a0z, N20 lvcesa_a 02, da0 M
L25 |yee 68 R1360 R1362 N22 |yccsa s
- S _F43: 50, 100 100 . . ANILG: 50. -
26 vt 6o PUACE AR08, 108 2 < 300 BACE iFpgagoo. a0, omm P ocsas 2 = =
L33 |vec 70 L s = P20 |vcosa 7 g PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 |yce 71 2| |2 RI6 |vcesa 8
L40 = PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. R18 u %
N26 VCC*?Z Note QA TAGE=1 ) @ 61 72 R21 M 79
\vce 73 \VCCSA_10
N30 VCC_74 Not e. VOLTAGE=0V o o 72 u1s VCCSA 11
N34 |vec 75 Note VO TAGE=1 05 o 5 72 V16 |vocsa 12
N38 |vec 76 S — oo 5 72 V17 |vcesA 13
e = V18 |vocsA 14
V21 lvocsa 15
W20 _|vcesA 16
R1361'| |'R1363
= 43 100 100 = . ANL7: 50.
PLACE NEAR;Y000 1 fp8rm 100 © 2100 prace sea-uiono. aw7:So. I
%,{:lﬁ‘él ?\LJE!/ = SYNC _VASTER=J30_M.B SYNC DATE=07/14/ 2011
402 2 2402 itE
CPU POVNER
T
L Appl e Inc. CH_NUM
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. ®
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PROPRI ETARY P ERTY_OF_APPLE | NC.
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OM T_TABLE
CRITI
BGL3 |yss U1000 vss| M1
BGL7 |yss BGA vss|_ML5
B&R21 |yss (9 OF 9) vss|_Me8
Vss
B&24 |yss 2 vss| N
B&8 |yss g o vss| NL7
BG37 |y - vss|_N21
BGA1 \,i zZ9 vss|_N\25
B&S |yss ' vss| \28
B&A9 |yss S vss| 83
BG53 |yss - vss| 36
9 lvss vss| W0
S5 lvss vss| W3
0 |yss vss| N7
D4 |yss vss| M8
D6 |yss vss|_N\51
D10 |yss vss|_Ns2
D14 |yss vss|_Ns6
D18 |yss vss| N61
D22 |yss vss|_P9
D26 |yss vss| P14
D29 |\ss vss| P16
D35 |yss vss| P18
D40 |yss vss| P21
D43 |yss vss|_P58
D46 |yss vss|_P59
D50 |yss vss| R4
D54 |yss vss| R17
D58 |\ vss|_Re0
E3 vi vss| R46
E25 |yss vss| T1
E29 |yss vss|_T47
E35 |vss vsg|_T50
E40 |yss vss|_T51
F13 |yss vss|_T52
F15 |yss vss|_T53
F19 |yss vss|_T55
F29 |yss vss|_T56
F35 |yss vss|_Us
F40 |yss vss|_UL3
FSS |vss vss{ V20
G5 |yss vss| V61
A8 |yss vss| V8
1 |yss vss| W3
&1 |yss vss| W5
H |vss vss| W8
HI0 lvss vss| Vel
H14 |\yss vss| W6
HL7 sg Y4
H21 xi xq Y47
H53 |yss vss|_Y58
58 |\ss vsg|_Y59
J1 lvss
349 |yss
355 |yss
K8 |vss
K1l |yss
K21 lvss VSS_NCTF{_AS
K51 lvss VSS_NCTF{_AS7
L16 lvss Vss_NCTF{_BC61
L20 lvss Vss_NcTF{_BD3
L22 lyss Vss_NCTF{_BDS9
L26 lyss vss_NCTF{_BE4
L30 lvss Vss_NCTF|_BES8
L34 lvss vss_NCTF{_B&
L38 lyss Vss_NCTF|_BB7
L43 lvss vss_NcTF &
L48 |vss Vss_NCTF_C58
L61 lvss Vss_NCTF{_D59
M lvss vss_NcTF_EL
M6 |vss Vss_NCTF{_E6L

OM T_TABLE
CRI TI CAL

A9 lvss U1000 vss| AMB4

A13 |yss BGA vss|_AvB8
AL7 lyss (8 CF 9) vss| AMA2
A21 |yss vss vss|_AMIS
A25 |yss 2 VeS| AVES
A28 lvss g ® vss|_AMBE
A33 |yss zo vss|_ANL
A37 lyss 0 N vss| AN21
A40_ |y > vss|_AN25
A45 vi E vss|_AN28
A49 |yss vss|_AN33
A53 |yss vss|_AN36
AAL |yss vss|_AN40
A8 |yss vss| An43
A3 |yss vss|_ANA7
AR50 |yss vss|_ANSO
AASL |\ss vss|_AN54
AA52 |y vss| AP7
AA53 vi vss| AP10
AAS5 |ysg vss|_AP51
AA56 |\ vss|_AP55
ABL6 |\ss vss|_AR7
AB18 |yss vss|_AR13
AB21 |\ss vss| ARL7
AB48 |\s5 vss|_AR21
AB61 |\ss vss| AR41
A6 |\ss vss| AR4s
AC10 |yss vss|_AR1
AC14 |yss vss|_AT4
AC46 |\ss vss| AT14
A4 |yss vss| AT19
ADL7 |ysg vss|_AT36
AD20 |yss vss|_AT45
AD6L |\ss vss|_AT52
AEB |\ss vss|_AT58
AE13 |yss vss| AUL
AF1 ss| AUT
AF17 xi xq AUL1
AF21 |\ss vss| AU28
AFA7 |yss vss|_AU32
AF48 |yss vss| AUS1
AF50 |\ss vss| Av17
AF51 |yss vss| Av21
AF52 |\ss vss| Av22
AF53 |yss vss|_AV34
AF55 |\ss vss|_Av40
AF56 |\ss vss|_Av4s
AF58 |yss vss|_AVE5
AF59 |yss vss| AW
AGT |yss vss|_AwL3
AGLO |yss vss|_Aw3
AGL4 |yss vss|_Ave1
AGL8 |yss vss|_AY4
ARAT |yss vss| AY9
AGE2 |\ss vss| Avi4
AGEL |yss vss|_AY19
A4 |vss vss|_AY30
A8 |\ss vss|_AY36
A7 lyss vss| Av4l
AJ13 |yss vss|_AY45
AJ16 |\ss vss|_AY49
AI20 |yss vss|_AY55
AI22 |yss vss|_AY58
AI26 |yss vss|_BAL
AI30 |yss vss| BALL
AJ34 |yss vss| BAL7
AI38 |yss vss|_BA21
AJ42 |yss vss|_BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AKL |yss vss|_BAS1
AK52 |yss vss|_BB53
AL10 |yss vss|_BCS
AL13 |yss vss|_BC13
AL17 |yss vss| _BC57
AL21 |ysg vss| BD8
AL25 |\ss vss|_BD12
AL28 |yss vss|_BD16
AL33 |\ss vss|_BD19
AL36 |\ss vss|_BD23
AL40 |\ss vss|_BD27
AL43 |yss vss|_BD32
AL47 |\ss vss|_BD36
AL61 |\ss vss|_BD40
AVE |yss vss| BD44
AML3 |yss vss|_BD48
AVRO |\sg vsg|_BD52
AVR2 |\ss vss|_BD56
AVR6 |\ss vss|_BES
AVBO lyss vss| B

SYNC _DATE=07/14/2011]

%c MASTER=J30_M.B
CPU GROUNDS
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®

NOTI CE OF PROPRI ETARY PROPERTY:
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8 7 6 5 4 3 2 1

Al INTEL recommendations fromIntel doc #458544 Chief River Platform Power Design Guide vOp9

CPU VCORE DECOUPLI NG

Intel recommendation (Table 7-2): Option 2: 35x 2.2uF, 12x 22uF, 4x 470uF, or Option 3: 35x 2.2uF, 6x 22uF, 6x 330 uF

43 13 10 8 _=PPVCORE SO _CPU CRITI CAlg CRI TI CAL o CRI TI CAL o CRI TI CAL o CRI TI CAL o CRI TI CAL CRITI CAlg CRI TI CAL o CRI T1 CAL o CRI Tl CAL CRI TI CAL CRI T1 CAL CRI TI CAL
E C1600 C1604 E C1606 E C1607 E C1608 E C1609 E C1610 C1612 E C1613 E (2312%'1:5 E (2312%'1:7 E C1623 E (2312%'2:4
— 20% -1 20% 20% -1 20% 20% -1 200 - 20% — 209 —— 20% 20% —— 20%
402-2 Fo5% 402-2 402-2 402-2 402-2 402-2 Fo5% 402-2 402-2 402-2 402-2 402-2 D

CRITICALCRITICAL o, CRITICAL, CRITICAL, CRITICAL, CRI TI CAL 4 CRI TI CAL (CRI TI CAL
E C1625JiC1627 E C1628 E C1631 E C1632 E C1635 E C1637 E C1638 E C1639 E C1640 E C1641 E C1642 E C1643 E C1644 E C16é5 E C1647 C1648

CRITICAL o CRITICALCRITICALCRITICAL o CRITICAL, CRITICALL CRITICALS CRITICAL CRITICAL J_

20% 20% -1 20% 20% -1 20% 20% -1 20% 20% -T— 20% 20% -1 20% 20% -1 20% 20% -1 20% -T— 20%

2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6. 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6. 3V
CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2

o CRITI CAL 4 CRITI CAL ORI TI CAL 4 CRI TLCAL CRI TI CAL
+ C1650 |t C1651 1 C1652) C165 1 C1654
2. 2UF ——2. 2UF 2. 2UF- . 2UF

2
8% B %9"3‘“\/ % T, %"%v 8% —
2 CeRm 2 CERM 2 CERM 2 CERM 2 CERM
402-2 402-2 402-2 402-2 402-2
PLACEMENT_NOTE ( C1655- C1666) : J_
Place close to ULOOO on top side. =
CRIFTICAL %%WF Ng‘éﬁ'bﬁ‘: CRIFTICAL CRIFTTICALC CRIFTICAL CRIFTICAL CRIFTICAC CRICTI CAL® CRIFTICAC CRIFTICAC CRIFTICAC Ng% CRIFTICAC m% CRIFTICAL N8 $—CRITICAC CRIFTICAC CRIFTICAL CRIFTICAL CRIFTICAL CRIFTICAC CRIFTICAC CRI Tl CAY
F FF FF FF FF F F F
Ji01646 1 CI68F | C16A0 Ji01655 SG1856" | cies7 | cless |: Eesd 1'&8%‘5L cre61 | E1667" | BI68" | Cicea | EH685™ |: Cleb6 | c166A |- C166B|: cle6c | EA685" |- C166E | cre6r | c1e5A | B168H" | E1687" | c1674
20UF —/— 20UF —— 20UF 20UF F —/— 20UF —— 20UF 20UF —— 20UF —— 20UF —/— 20UF f— — 20UF —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF [—
soe . TR soe SE i o il ol o s v o o ol o o v o v o o o o v o o o o 8 o
—F X6T- CERM 2 X6T- CERM 2 X6T- CERM —F X6T- CERM 2 %dr. cerm 2 %47 cerm 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM—IZ X6T- CERM 2 X6T-CERM 2 X6T- CERM 2 X6T- CERM 2 $¥7. cerm 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM 2 X6T-CERM 2 X6T- CERM 2 S¥7. cermt
0402 0402 0402 0402 04 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402

1 .
“|C

PLACEMENT_NOTE (61667 ms79):

ace close om si de
CRITICAC CRITICAC CRI'TICAl I TI u
% é’f‘ﬁf: Eﬁéégﬁ CRITICAC r\kﬁ"éftﬁ: CRITICAC &ﬁ%lé.f_ﬁhz u—(lé}\g\l_ % é’f‘ﬂf:F l\ﬁléﬁ'bﬁ‘: kB gTL'd'—'F CRITICAC Eﬁé}?ﬁ CRI'TICAC CRIFTICAY %%T\G#F CRI'TICAC Eqslslg@éﬁ l\ﬁléﬁ'bﬁ‘: quj@ﬁ: u-(IgIITL@I'_: CRITICAC CRI CAl
1 C16A1 C16A2 + C16A3 C1675 1C1669 [1Cl670 |[:Cl671 |+Cl672 |2 C1649 1 Cl164A |1 Cl676 |+ Cl677 |1 1 C1679 |1 Cl65C|1 C165D |1 Cl65E |1 1 C164E |2 9 84 1 C164D + C164F
20UF 20UF — 20UF f— 2 UF —— 20UF — 20UF — 20 —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF — 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF
50 °"/“ 50 °"/“ T, 9/"/“ T, 30 T, T, A T, T, 8% T, &% T, & T, T, 3% T, 8% T, T, A T, 3 T, T, 3% 0% 0%
2 X6T- CERM 2 xeT CERM 2 X6T- CERM 2 xeT CERM 2 xeT CERM 2 X6T- CERM 2 X6T- CERM 2 X6T. CERM 2 X6T. CERM 2 X6T- CERM 2 &7 cerm 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T-CERM 2 X6T- CERM 2 X6T. CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
B PLACEMENT_NOTE ( C1640- C1645) : JT-
Pl ace near inductors on bottom side.
.|* c1680 .|* cie81 .|* c1682 .|* c1683 ' C1l68D *C168E e
—— 470UF- 4MOHM —— 470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM ——270UF 270UF
- o T 20% T 20% “T— 20% 20%
S 7 BV ranr 517 BV rar o172 BV ranr 517 BV ranr 2 U 2 2
02T SML 02T SML CASE- B2- SM CASE- B2- SM
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Table 7-7): 26x 1luF, 10x 10uF, 2x 330uF ODU VCCPLL [ECQJPLI NG
PLACEMENT_NOTE (C1684- C167F): Intel reconmmendation (table 7-5): 2x 1uF, 1x 330uF
Pl ace on bottom side of U000 PLACEMENT_NOTE ( C1646- C1671):
13 11 10 8 =PP1V0S_SO_CPU VOO O o
R1600 _pova_so o voren s 51 B
1 Cl684 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 Cl691 1 C1692 1 C1693 1 Cl694 1 C1695 1 C1696 L0
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF 8 ZRRLVA_SD_CPLLVOCRLL AN\~ . .
B Tl Thaw e [lhew [han [lan e [ len [lhan [Fliew [Fhen 8 g eagn s o s s
0202 0202 0202~ 0202~ 0202~ 0202~ 0302~ U%F 030" 0202~ 030" taoe taoe wir * Cl160X  |* Cl60Y ,|* ClGOZ L|* C168C
1UF 1UF —— 270U 270UF
1 e e T 5 30
= PLACE_NEAR=UL000. AK63: 2. 54 nm NO_VI A ? er ? xR 2 TANT TANT
= . ? - 402 402 CASE- B2- SM CASE- B2- SM
PLACE_NEAR-UL000, AKGS: 2. 54 NOVI A
1 C1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D 1 C169E 1 C169F 1 C161A 1 Cl61B 1 C161C 1 C161D ) 1
1UF ——1uF ——1uF ——1uF —— 1uF ——1uF —— 1uF ——1uF ——1uF ——1uF ——1uF ——1uF 1UF CPU VCCPLL Low pass filter
10% —— Tow — 1o% —— 1o% — Tow —— Tow — Tow —— 1o% —— 1% —— 1% — 10% —— 1% 10%
10V’ , 1oV , 1oV 10V , 1oV 1oV , 1oV , 1oV , 1oV , 10 N , 1oV , 1oV 1
X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM L
202 202 0402 040; 0402 0402 =
PLACEMENT_NOTE : J_
o (C1672- C1681) : = _—
Pl ace near UL000 on bottom side
* Cl61E ClGlF 1 Cl162A ClGZB ClGZC ClGZD _LCIGZE 1 Cl67A 1 Cl67B 1 Cl67C
10UF OUF 10UF 0 OUF 10UF 10UF
20% o To0F 20% 20%
6.3v 6.3v e e e 6.3v e e 6.3v 6.3v
Do |2 Gmen |2 fmwen |2 Gmen |2 e |2 G T e |2 Ger |2 e T (.
0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1
' ' RS
J*C167D *Cl67E C168A .[*C168B
270UF 270UF 70UF 270UF
20% 20% 20% 20%
2 2y 2 2V 2 2 2V
TANT T TANT TANT
CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM A
T SYNC_MASTER=MASTER SYNC DATE=MASTEH
= e
Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} |
T
R1601 SCH "NUM>
S d} Appl e I nc. .
aw 1 C167F 8 <E4LABEL>
otoa 1ue NOTI CE OF PROPRI ETARY PROPERTY:
Tow Not e: The snall est 10nmChm available in the library are 0805s THE_| NEFORMATI ON_CONTAI NED HEREI N |s THE
2 xR PROPRI ETARY PROPERTY OF APPLI
102 e POBLOSOR AGREES TO THE, FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 132
= Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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43 13 10 8

2713 11 8

=PPVCORE SO CPU VCCAXG

VAXG DECOUPLI NG

Intel recommendation (Table 7-4) for GI2 3.9nmChm LL:

PLACEMENT_NOTE (C1700- C1710) :

=PP1V5R1V35 S3 CPU VCCDDR

11x 1uF, 6x 10uF, 6x 22uF, 2x 470uF

P PPt OB 9P AL V% cRi TICAL , CRITICAL o CRITICAL o CRITICAL CRITICAL (CRITICAL o, CRITICAL o CRITICAL
1 C1700 1 C1701 1 C1702 1 C1703 1 C1704 1 C1705 1 C1706 1 C1707 1 C1708 1 C1709
1UF 1UF —L— 1 ——1uF —41uF —L 1 L 1uF
W ) —— i — 1 — — 1 o)
1% 1% % i 1% i
2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM X5R- CERM
b 55 HA HA b b3 b
PLACEMENT_NOTE (C1711- C1716):
| TLCAL | TLCAL | TLCAL | TLCAL | TLCAL _ CRI TI CAL
1C1711 1C1712 1C1713 1C1714 1 C1715 1 C1716
10UF 10UF 10UF 10UF 10UF 10UF
10k —_— 10k o 9 Foh
S % S % S % S % S e S e
LA LA LA SR LA LA
Frriy Frrity Frriy Frriy Frriy Frriy
' L
PLACEMENT_NOTE ( C1717- C1722): =
o CRITLCAL o CRITICAL CRITICAL o CRITICAL 4 CRITICAL o CRITICAL CRITICAL 4 CRITLCAL CRITLCAL
NO _STUFF | NO STUFF | NO STUFF
1C1717 |*Cl1l718 ([+C1719 [+Cl720 |*Cl1l721 |[+Cl722 1Cl725 |1 Cl726 |(+C1727
20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —
20% — 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% T
2V 2V 2V 2V 2V 2V 2V 2V 2V
2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402

PLACEMENT_NOTE (C1723- C1724):

Pl ace near inductors on bottom side.

' C1723
— 470UF- 4MOHM
20%

I |

L|* Cl724
470UF- 4MOHM
205

CPU VDDQ VCCDQ DECOUPLI NG

Intel recommendation (Table 7-11): 10x 1uF,

PLACEMENT_NOTE (C1738- C1747):

Pl ace on bottom side of U1000

8x 10uF, 1x 330uF

Ji C1738
1UF — 1UF

1 CL739 N

Cl740 B

Cl741 1 Cl742

1 C1743

1 Cl744

1 C1745

—T— 10%
, 1

1 Cl746 Ji C1747
- 1UF
10V

I ntel recommendation:

1x 10nThn resistor,

R1702
0.010

1 2 =pp1 2L VOO0
1%
14w
M 1 C1757
0603

1x 1uF 0402

1. C1748 1C1749 |t C1750 1 C1751 1 C1752 1C1753 |1 Cl754 1 C1755
10UF 10UF OUF 10UF 10UF 10UF 10UF 10UF
30 — 30 T = — 70 o T

S % S 2% S % S 2% S 2% S 2% S 2% S
Gt o Gt o Gt o Gt o S x5 S x5 S x5 S x5
ity it it it it it it it

C1770
270UF
20%

2V

TANT

CASE- B2- SM

CPU VCCSA DECOUPLI NG

Intel recomendation (Table 7-9): 5x 1uf, 5x 10uf, 1x 330uf
PLACEMENT_NOTE ( C1758- C1762) :

Pl ace on bottom side of UL000

JiCl?SS 1 C1759 : C1760 1 Cl761 Jicnez
1% — ¥ — i e e

10V 10V 10V
2 X5R- CERM 2 X5R CERM 2 XSR-CERM
0402 0402 0402

1 Cl763 1 Cl764 1 Cl765 1 Cl766 1 Cl1767
10UF —L—10uF —L10uF —— 10uF 10UF
&5y T, &% T, &% T, &% T, &%

2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
0402 1 0402 1 0402 1 0402 1 0402 1

C1768 1 C1769
= 270UF
2V

SYNC_DATE=MASTEH

ISYNC MASTER=MASTER
CPU DECOUPLI NG- I |

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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OM T_TABLE
u1800
PCH- PPT- MB- SFF- ES1 OM T_TABLE
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33 MHz C ock Series Term nati on b o ‘
640 2 %
SSVBN37FEAPE o)
NS7F o | AT o . —PPaVa S0 RSTBUE Buf fered CPU reset
R2655 w07 SDCONN_STATE_CHANGE SMC % SDCONN_STATE_CHANGE | Nvl—n—l CRITI CAL
PLACE_NEAR=U1800. G51: 5. 1MV " =5 a ZST n U2690
5
s 10 op—LPC_CLK33M SMC R 1 \@N LPC CLK33M SMC e S 2 = 1 Vet
1’2‘13‘” R2656 R2630 ) cll PLT RST CPU BUF L — CPU RESET L o
» > LPC_CLK33M | PCpL R ABE_NEAR=ULBO0O. E49: 5. 1M, 22, | p K33M L PCPL S 35 20 19 18 17 5 _=PP3V3_S0_PCH GPI O 1I\é¥\/2_ DP_AUXI O_EN | NVERSI ON NC 1R2(_-{go o= VTT vol tage di vider on CPU page
uzfo;:é’w e 0P Al C2690 1 a5 100K
1 CRI TI Z(I\éjil_ L oo 0. L5 —— e AW
|23 c%o\zfz 5402
S
SSBKISFY |1 ] C26391
R226259 ] 0 1Léio—;
» o PCH_CLK33M PRAGUHEAT-ULB0O. G45: 2. S4MM 5. 1M AN 2—POH CLKBBM PO LN oory 11 : or 8%”\‘5')2 L
1/%;8W 1[c* s 01
261 2s 1wy DP_AUXCH | SOL 1
— PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
=PPVBAT YSCLK -
VDDI O 25M A: SB power rail for XTAL circuit. ° Coi n- Cel |(_33 = ?/C'B:’-\T (300- ohm & 10uF RO If high, ME is disabled. This allows for full re-flashing of SPI ROM
VDDl O 25M B: Ethernet power rail for XTAL circuit. No Coi n- Oél I: 3.42V GHot (no RO SMC controls strap enable to allow in-field control of strap setting.
VDDl O 25M C: Thunderbolt power rail for XTAL circuit. e Q620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
: ) ) s =PP3V3_S5_SYSCLK -
NOTE: VDD _25M nust be powered if any VDDl O 25M x i s powered. Soin-Cell & ot - 3. 42V G3Hot 235 _=PP5V_SO_PCH
Coin-Cell & No G3Hot: 3.3V S5 1
No Coi n-Cel I : 3.3V S5 Il?gof?(ZO
GreenCl k 25MHz Power s =PP3V3_S0_SYSCLK No bypass necessary 59
Q@620 .
NO STUFF SSMBN37FEAPE 2
R2607 sots63 & o SPI_DESCRI PTOR OVERRI DE LS5V
0
1 2 GND_SYSCLK 25M B _ %
2 2 s _=PP3V3RIV5_S0_PCH VCCSUSHDA
Et her net XTAL Power (Unused on J5) 5% NECK-W DTH=0. s
SB XTAL Power - =PPVDDI O SO_SBCLK Agg}é’ AetoV o N o mﬂTKT 9 | SPI_DESCRI PTOR OVERRI DE
TBT XTAL Power » =PEVDDI O TBT CLK 5 ® % |VBAT and +V3.3A are
| g ht internally ORed to QGZO {28
NO STUFE | |incia § 7 % |create VDD RTC OUT. SSMBNBTFEARE |,
1 1 1 1
Cgbpat| Cg6221 26201 LGt c26021 U2600 +V3. 3A shoul d be first H
cééa{;;_ c% N céé;; o mﬂév £§°/ e SLG3NB148A avai | abl e ~3. 3V power NS 1778
) ) ) 2402 40528 CRIT%’%:AL to reduce VBAT draw. G7 ST
11 | oo 0 25M A 32KHZ_A| 12 SYSCLK CLK32K RTC o 20 3 rmy—oPl _DESCRI PTOR OVERRIDE L | 1
CRI TI CAL 6 | vDDI O 25M B =
= 14 | vDDi O 25M C  25MHZ_Al 9 SYSCLK_CLK25M SB 17 7a ISYNC VASTER-VASTER SYNC_DATE=NMASTER
C%26P%5 R2605 25Miz_| 8 TP_SYSCLK_CLK25M ENET e :
FE! , SYSOLK_CLK25M X2 N 2oM7 O 15w SYSCLK_CLK25M TBT o Chi pset Support
& CRITI CAL _=PPVRTC G38_QUT , S ey g |
50V - voD_RTC auT| L g ¢ For SB RTC Power <SCH _NUM=| D
Iﬂio_?"' L \:)@NCYZ 05 im THRM e Appl e Inc. —
S606. NC 25, 000MZ- 20PPM 12PF- 85C i =AY 12610 ° <E4LABEL>
C%26P('):6 ‘” : ,402 NEIEE - 15»'05': NOTI CE OF PROPRI ETARY PROPERTY:
e SOLK CLK25M X1 —|3 5 BEAEmET o M e y s T
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USB MUX FOR LS/ FS | NTERNAL DEVI CES

BYPASS=U2700. 5: : 2MM

BYPASS=U27000. 5: : 5MM

BOM GROUP

BOM OPTI ONS

HUB_ALLREM

HUB_NONREML_0, HUB_NONREMD_O

HUB_1NONREM

HUB_NONREML_0, HUB_NONREMD_ 1

HUB_2NONREM

HUB_NONREML_1, HUB_NONREMD_O

HUB_3NONREM

HUB_NONREML_1, HUB_NONREMD_1

NON_REM 1 :

%

+ =PP3, UsB_HUB
C27001 C27011 1C2702 1C2703
4. o i — 0. 1UF — 0. 1UF
X 4 2 X7TR- 4 2 )1(@\2 CERM 2 )1(@\2 CERM PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON
&85 SER'X' 0402 0402
197S0485| 1 XTAL, 24MHZ, 60PPM 16PF, 2. 5X2X0. 55NM 90C Y2700 CRITI CAL
J__ BYPASS=U2700. 15: : 2MM
= BYPASS=U2700. 10: : 2MM
BYPASS=U2700. 23: : 5MM BYPASS= s L
C2704 1 C27051 C2706 1 C2708 1
o 0. 1UF —— 0. 1UF 0. 1UF
% —— 0% —— 1 1
gz X7R- 2 X7R- V2 X7R- V2
6 0 0 0
v o|lw|m|o|o
Wl N|N|™M
1 PRI, oepaszroo. 30 2
- 24 OOOM-IZ 10‘4 T_TABLE  pypass=2650. 29: : 2mm ~—vomss
2
CRI TI CAL - T
C2709 1 CRI TI CAL SYM VER J_
18RE 22 1C2710 =
Y A PE UsSB2513B =
2 | RrR2700 & R0l
HUB_NONREML_ 1 HUB_NONREMD_1 1AM, B LAANZ USB HUB TEST 11 | 7EsT OM T TABLE  USBOMDNI/PRT Dis M|l USBHUB DN1_N .
- ny - 5% - USBDP_DN1/ PRT_DI S_P1| 2 USBHUB _DN1_P °
R2702* '<R2703 Mff/g le%\y » USB HUB RESET L 264 ReseT+ ! _DI's | Ye:imY
10K 10K = = 40 USBDM DN2/ PRT_ DI S_Me| 3 USBHUB_DN2_N o 26
0% 73 0 USB HUB XTAL1 33 | XTALI N/ CLKI N - S Y
M:thﬁw %;E\é’ Cﬁll | CAL USB_HUB XTAL2 32 | xraLour USBDP_DN2/ PRT_DI S_P2 USBHUB_DN2_ P 926
2 2 6 USBHUB_DN3_N
28 USBDM _DN3/ PRT_DI S_MB 926
USB_HUB_NONREMD SUSP_I NDY LOCAL_PVRI NON_REMD |0 0™ ) et o s, pal 7 USBHUB_DN3_P a o =
USB_HUB_NONREML 22 | SpA/ SVBDATA/ NON_REML ndL_8 USBHUB_DN4_N a0
HUB_NONREML_O| |HUB_NONREMD_O USB HUB CFG SELO 24 | scL/ SMBCLK/ CFG SELO N 9 USBHUB DN4_P T

R2704* 'R2705
% 10K

WS 5 e

J5 USES 197S0181 FOR Y2700
J3X USE 197S0284 FOR Y2700 TO SAVE COST

DUE TO HEI GHT LI M TATI ON

USB_HUB_CFG SEL1

25

1R2707

« =PP3V3_S3_USB_RESET

C27151

0. 10F —
X7TR- 2
i

BYPASS=U2700. 26: : 2MM

UpB_HUB_RESET_L .

T

» =PP3V3_S3_USBMUX

HS_I NDY CFG_SEL1

PRTPWRL/ BC_EN1*
PRTPWR2/ BC_EN2*

16

12_TP_USB HUB_PRTP
TP_USB_HUB_PRTPWR2

PRTPWR3/ BC_EN3*

18

TP_USB_HUB_PRTPWR3

NG

1py  OCSL*
1py  Ocs2*
1Py OSC3*

13

20_TP_USB_HUB_PRTPWRA4

BLUETOOTH FOR D1/ D2 & J3X

TRACKPAD/ KEYBOARD FOR D1/ D2, | R FOR J3X

SMC DEBUG PORT FOR D1/ D2, TPAD/ KBD FOR J3X

NC FOR D1/ D2, SMC DEBUG PORT FOR J3X

=PP3V3_S3_USB_HUB ;

STRAP PI N CFG

e WEAEN.

CANNCT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STRAPPI NG, PROGRAM NON_REMOVABLE DEVI CE REG STER 09H

W W W

BOM TABLE
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) BOM COPTI ON
3850824 1 | USB HUB 25148 U2700 L USBHUB: 25148
38509281 | USB HUB 2513B U2700 L USBHUB: 25138
38509881 | USB HUB 25128 U2700 L USBHUB: 25128

D1, D2 ENG NEERI NG USE USB2513B PRODUCTI ON: USE USB2512B
J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B

=PP3V3_S3_USB_HUB s 2

NOSTUFRNOSTUFF NOSTUFF NOSTUFF
R2716R2717 |['R271BR2719 1R27221R2723
1o 1°0K 1°0K 1o 10K 1o
% %‘isw %‘isw % 2w
CLF CLF o LF
2 2 2 2 2402
USBHUB_DN3_N
USBHUB_DN3_ P
USBHUB_DN4_N
USBHUB_DN4_ P
USBHUB _DN2_N
USBHUB_DN2_P

TP_USB_HUB_OCS1

17

TP_USB_HUB_OCS2

19

TP_USB_HUB_OCS3

21

TP_USB_HUB_OCsS4

I1PU NG

RBI AS|

35

USB_HUB_RBI AS

VBUS_DET]

27

USB_HUB_VBUS_ DET

USBDM_UP)

a0 PR

USBDP_UP

31

USB_HUB_UP_P

PCH PORT 7 (EHCI 1)

PCH PORT 9 (EHC 2)7432

PCH PORT 1 (XHCl) #

74 19

06 60

C2760 1
L 1UE ——
0 ——
2
USB_EXTB_EHCI 4@ 5 |me
USB EXTB _EHCI N 4 Im
Pl
USB EXTB XHCI P 7 lb+
USB EXTB _XHCI N 6
¢ 8CE*

Y+

USB XHCI / EHCI 2 PORT MJUX FOR EXT B

USB_EXTB

Y-

N

TO PCH XHCI

TO CONNECT TP/ KB TO PCH XHCI
NOSTUFF R5701 & R5702,

STUFF R2720 & R2721

TO TP/ KB

NOSTUFF
R227720

v 1o USB_EXTD XHCI _N 2 USB_TPAD R s

<D NOSTUFF A Rer> 7=
et i

1+ seqmry USB_EXTD_XHCI P LA USB TPAD R Rer o

CD 7 * ™ TO CONNECTOR
USB_EXTB N gy,

3USB102ZLE
TGN
CRI%EI CAL

SEL

10

7 36 74

PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN I S LEAKAGE- SAFE
USB_EXTB_SEL_XHC|

¥ PCH GPI G560

SEL=0 CHOOSE USB EHCI 2 PORT
SEL=1 CHOOSE USB XHCI PORT

SYNC _NVASTER=J5_ AMD

SYNC DATE=08/ 177 2011

TTILE

USB HUB & MJUX

d} Appl e I nc.
®
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The circuit bel ow handl es CPU and VTT power

during SO->S3->S0 transitions,

as wel |

as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.

| SOLATE_ CPU MEM L GPI O state during S3<->S0O transitions detern nes behavior
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails,

WHEN LOW CPU 1.5V follows SO rails,
SOLATE_CPU MEM L + PM SLP_S3_L) *

P1V5CPU_EN
MEMVTT_EN

(I
(I
[

SOLATE_CPU MEM L + PLT_RST L)

of signal s.

MEM RESET L not

VTT ensures clean CKE transition,
PM SLP_S4 L

* PM SLP_S3_L

i sol at ed.

MEM RESET_L i sol at ed.

1V35 SO

" PGOOD!

f or

o

PM_MEM PWRGD pul | -up to CPU VTT rail
PM_MEM PWRGD

I—hb\—_

T7T
Ty ]

CPU

is on CPU page

11 18 72

@820
DVB53DOWV
SOT- 563

. =PPVTT_SO_VTTCLAMP

75mA max | oad @0. 75V
60MN max power

SYNC MASTER=J5 M.B SYNC

T TLE

CPU Menory S3 Su

o] A
E 80 rt

MEM RESET L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L . =PP3V. Vi
w050 3050210 I PM SLP_S4 L
IR2805 1613 1 s =PP1VBRIV35 _S3_CPU_VCCDDR
10K R2822
2w 10K
P 2w CRI TI CAL
2 NECLF
CRI TI CAL ¢ PLVSCPU EN _foomy 27 65 R2820* 2
s =PP3V3 S3 MENRESET CPUMVEM SO 27. 4K |
CPUMEM SO 805 bl i PM _MEM PVRGD L 2|G
1 SSM5N37FEAPE 402,
Re89% % |-
leé% H 3 CRI TI CAL
NO STUFF abz, 2[6¥ s PLVE5 S0 D 5@ s
1 SOT- 563
2R02K895 ORI TI CAL P1V5CPU EN L 1l wrmca g
% CPUVEM SO = CPUMEM SO R2821:
fiew 2800 |0k )0, 805 559k 28201
2462 SSVBN37FEAPE VBN3 7 FEAPE k% e
sorse3 | Kh > OT563 et p . LoV,
1 —| 202, X5R: CERM
CPUMEM SO . o
R2890 5[G™ sfz 7]S G5
2 2 > | SOLATE_CPU_NEM L 2 O AL I SOATE QPU MEM L R 4 PMSLP S3 L e« so 2 50 3 o6
5%
1/ 20W 4
M = 11RO2K810 s _=PP3V3 S3_NEMRESET
5%
16
Z%QLW CPUMEM ES;’LZ% X | croem sie
. — —
s =PP5V_S3_NMENRESET criTicaL $EMWITEN oy e VoD NEM/TT CI
CPUMEM SO | X E{)? SLUGZasAFQc?zz an‘p
P CPMEM =0, 10 1= TGN Ensures CKE signals are held lowin S3
R2815 R2802 SSMBNSVFEARE | PLT RESET L 1 |so_READY
10%§ 10%5 — o I - viT_EN| 2 VEWTT EN my o 2
v v 27 24 ATE CPU MEM L 9 i sa*
1] 1] % ) SQLATE CPU MEM L 54
b5, s, fe st e sE st oo vomoeq 4 PIVSCPU ENprry .o
ORI TI CAL ORI TI CAL VEMVTT_EN L | CRITICAL wwsous - PMSLP S4 L 6 |sa_en RST_out* [, 8 NEM RESET Iy - 20 =
CPUVEM SO CPUI\/EI\é (:)3(()) ol o g’i%'\’EM S0 + 1 o =MEM RESET_L 7 RST I ¢
NCSTUFE I 815 soVBNSTEOR |12 1| SSvBNS7FEAPE oo BB
2817 : SSMBN37FEAPE sorse3 | KA > | Sors63 s
SoT563 ~ 1 i - CRI TI CAL
0 047 g . .
Géxz E-3 2[67 sk 15 X gls 25 _=PP5V. ESET 850
201
2T7ST u)H PLT_RESET L e 2 = R2851! SSIVBNS%EAP
= ]_n_l = To0K SOT56
= 5%
iy
CRI Tl CAL 4022 2
cpurvgr\itsso CRI TI CAL VITCLAMP_EN
SSVBN37FEAPE 850 , ol NO_STUFF
L MEVRESET 1SQ LSSV L o " sorses SSMSNS%EAPE = 1:
sorse3 | Kh 0. 047UF ——
B3 1 céﬁ\(/,, 2
oo =MEM RESET_ L —  CPU_NEM RESET_L ol T8 7o NEM RESET_L g 21 20 20 " 402
= = =TRUE < © 5[G7 Stz
CPUMEM S3 « o rmy_=DDRVIT_EN
R2817
1 O 2
%
1/16W
MFEZLF
402
Step | 1 SOLATE_ cPU MEM L | PLT_RESET_L | PM SLP_S3_L| PM SLP_S4_L | CPU_MEM RESET_L MEM_RESET_L MEWTT_EN |P1V5CPU_EN
0 1 1 1 1 1 CPU_VEM_RESET_ 1 1
1 0 1 1 1 1 1 1 1
to =: 0 0 1 1 1 1 0 1
S3 3 0 0 0 1 X 1 0 0
4 0 0 1 1 X 1 0 1
to 5 0 1 1 1 0 (*) 1 1 1
6 0 1 1 1 1 1 1 1
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1

(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O

NOTE:

In the event of a S3->S5 transition | SOLATE_ CPU MEM L wi ||
transition. Rails will power-up as if from S3, but
must deassert

still

MEM RESET L will

be asserted on next
not properly assert.
| SOLATE_CPU_MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

S5- >3S0
Sof t war e
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8 7 6 5 4 3 2 1

12 _PPOV75_S3_MEM VREFDQ A 122 o _PPOV75_S3_MEM VREFDQ A 12 2o _PPOV75_S3_MEM VREFDQ A 12 2 _PPOV75_S3_MEM VREFDQ A
12 _PPOV75_S3_MEM VREFCA A 122 o _PPOV75_S3_MEM VREFCA A 12 2 _PPOV75_S3_MEM VREFCA A 12 _PPOV75_S3_MEM VREFCA A
=PP1V5R1V35_S3_MEM A , o =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A ,
G207 2917 2927 1 2937
0. 470 C2908 : 1 C2909 5 A0 Cc2918: 1 C2919 o A uE Cc2928 1 1 C2929 5 A0 Cc2938 : 1 C2939
cern oV 2 0. 470 —— - 0. 470F g = 0. 470F —— - 0. 47UF 2 0. 470F = - 0. 470F g == 0. 4708 —— —= 0 47UF
201 SEEEEEEEE g o o 3 CERM XSR-] 2 2 Hevxsr 1 CERMXE’;[)%Q S EEEEEREEER EEERERE CERM XSR-] 2 2 Howxsr 1 CERMXE’;[)%Q S EEEEEREEER EEERER CERM X5R-1 2 2 &ev xsr-1 CERMXE’;[)%Q S EEREEEEER EEERES CERM XSR-] 2 2 Hevxsr 1
1 VDD Ny 201 201 VDD Vi 1 201 VDD Vi 201 VDD Ny 201 1
- w w = w w _ w w = w w
ny MEM A A<O> k3 lno OM T_TABLE € ¢ o 50012 NEM A _A<O> 13 |no OM T_TABLE £ g 75502 12 NEM A A<O> 13 lno OM T_TABLE € ¢ 7w MEM A A<O> K3 lno OM T_TABLE € ¢ D
o MEMA A<1> 17 |n u2900 > - 612 _VMEM A A<1> L7 a1 u2910 > 7 2612 VEM A A<1> L7 a1 u2920 S 7 2612 _VEM A A<1> L7 |m1 U2930 >
D ;5 B VEM A A<2> 13 |a FBGA- 10, 1X12. 6- 14 RESET* 0%85—%}1}?2” VEM A A<2> 13 o FBGA- 10, 1X12. 6- 34 RESET* DMSEF%};}LH——NEM A A<2> 13 | FBGA- 10, 1X12. 6- 14 RESET* Q%SEFLZ}Z}LH——NEM A A<2> 13 |m FBGA. 10, 1X12. 6- 14 RESET*pN2 MEM RESET L 4 2
s NEM A A<3> K2 a3 33 o[ B3 MEM A DQ<5> 173, MEM A A<3> K2 |a3 ] ow| B3 MEM A DQ<9> 1,3, NEM A A<3> K2 |a3 Sy ool B3 MEM A DQ<21> #.3, NEM A A<3> K2 |a3 Sy b B3 MEM A DQ<28> ;1
PYTMEM A _A<4> L8 |pa S g b1l &7 MEM A_DO<6> LY MEM A _A<4> L8 a4 S g boi| 7 MEM A_DO<10> _ .. o NEM A _A<4> 18 |a S g bt &7 MEM A _DO<23> _ ..~ NEM A _A<4> 18 |m S g pai| &7 MEM A DQ<25> ,, .
u MEM A ASE> 12 |ag P ol @ MEM A DO<4> 1,0 MEM A A<5> 12 |as P bl @ MEM A DQ<13> ;0 MEM A A<5> 12 |as Do o[ @ MEM A DQ<20> i, ;; MEM A A<5> 12 |as Do ol @ MEM A DQ<29> ;.. 1
22 TVEM A A<6> M8 |as % ‘5’ ol 8 MEM A DO<7> 3 _MEM A A<6> W8 |ns % ‘S’ o] 8 MEM A _DO<15> _ > _NEM A A<6> M8 |as % ‘S’ ool 8 MEM A DO<22> _ ¥ "NEM A_A<6> M8 |as % ‘S’ bos| 8 MEM A DO<31> ;. 1
e MEM A A<7> M |a7 NE_pos|_E3_VEM A_DQ<1> e NEM A A<7> M |a7 NE_pos| E3_VEM A_DQ<8> e NEM A A<7> W |a7 NF_Ds| B3 VEM A DQ<16> ;.. MEM A _A<7> M2 |a7 NE_bot| E3_MEM A_DQ<30> ;1 1
sy MEM A A<B8> N8 [ag X N_Ds| E8 VEM A DO<3> ;0 MEM A A<8> N6 g = NF_Ds[ E8 NEM A DQ<12> .0 NEM A A<B8> N8 [ag i3 NF_Ds| E8 MEM A DQ<19> i NEM A A<8> N8 [ag X NF_DQs| E8_MEM A DO<26> ;1 7
2 MEM A A<O9> 8 |ng = NE_Dos| D2_MEM A_DQ<0> 3 VEM A A<O9> M8 |ag = NF_DGe| D2 MEM A DO<14> ;o2 MEM A A<9> M8 |ng = NF_DGe| D2 MEM A DO<17> 55, MEM A A<9> 8 |ng = NE_Dos| D2 VEM A_DO<24> 1, 1
§§ zg M A_A<10> H7 |a10/ AP § NF_DQ7| EZ_VEM A _DQ<2> ;g zg M A_A<10> H7 |a10/ AP § NF_pq7| E7 M_A 11> %E zg M A_A<10> H7 |a10/ AP § NF_pQ7| E7Z_MEM A_DQ<18> ;g zg M A_A<10> H7 |a10/ AP § NF_pq7| E7 M_A 27> i
28 12 _MEM A A<11> W |a11 & 3 VEM A P<0> # 3 MEM A A<11> W |a11 & 3 MEM A P<1> 28 _MEM A A<11> W |a11 o = MVEM A P<2> 2 1 _MEM A A<11> W |a11 o = VEM A P<3>
a3 MVEM A A<12> K7 larz/ g g DQ?—L[B NEM A N0 2 3 MEM A A<12> k7 lnz e g DQ?—L[B NEM A Nelo 73 MEM A A<12> K7 la12) Ber g DQ?—L[B NEM A Neoo 733 MEM A A<12> K7 |a12) Ber g DQ?—L[B NEM A eas
33 MEMA A<13> s a3 S ogs o2 VEM A _DCB N<O 7% "VEM A_A<13> s |us g pos pX MEM A DQB Ne1> 7% “VEM A _A<13> o [us 3 pos X MEM A DQB N2> 7% VEM A A<13> o [us P b o2 VEM A DQB N<3> .. 15
;g zg NMEM A A<14> N7 _|a14 b DM TDQs|_B7 73 30 28 12 _IVEM A _A<14> N7_|a14 b DM TDQs| _B7 7330 28 12 _IVEM A _A<14> N7 _|a14 b DM TDQs|_B7 7330 28 12 _VEM A _A<14> N7_|a14 b DM TDGs|_B7.
7 T L NEM A AcTE— 37 ] AL NEM A AciEe 5o ] o et
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VREFDQ ML_MB - CPU nargi ned DDR vol tage divider sent to DQ inputs. REFCA: LDO DAC
VREFDQ ML_DAC - DAC margi ned DDR vol tage divider sent to DQinputs. R3411
VREFCA: LDO - LDO outputs sent to CA inputs. 1 200 PLACE_NEAR=R3412. 2: 2. 54nm
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. =
25 E PCA9557D RESET L DDRVREF_DAC
1
" ) , R3407 PPOV75 S3 MEM VREFCA B
RST* on p! at f ormreset’ so t hat system To0K VREFCA: L DO DACH T AL5 S8 MM v 20 72
wat chdog wi | | di sabl e mar gi ni ng. o M NNEGCW DTH=0.2
. PR A B MF-LF
NOTE: Mergining w1 be di sabl ed across al| s s
31 s =PPDDR_S3_MEMVREF PLACE_NEAR=R3411. 2: 1nm
CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_MB F:/L&(;’:EEQ':EQR:N?“O’ 6:2M | REFDQ ML_MB o
@420 13420 'R3421 DDRVREF_DAC
SSMBNISFEAPE L 571 F 1K 'R3408 DDRVREF_DAC
s1 27 _MEMRESET 1SQL LS5V L o sorses T 1% 16w 100K T CRITI CAL
X7R- CERM M- LF 59 C3405
5 402 /16w 0. 1UF —— DDRVREF_DAC
T ’ by 200 —— 81 U3404 DDRVREF_DAC
2 1ov ]
12 10 _PPCPU_MEM VREFDOQ A ol TRTe . PPOV75 S3 MEM VREFDO A 6 o1 7 cery 2 - Un xa2s3 3%)421‘:1
- © VREFMRGN_VENVREG BUE IAAN 2 DDRREG FB oo
L] VREFDQ M_1 < AA
'R3422 PLACE_NEAR=R7320. 2: 1nm yaew
1K
PLACE_NEAR=R3421. 2: 1nm 1% 402
1/ 16W
M- LF
, 402
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step CRI TI CAL
315 _=PPDDR S3 MEMVREF DDR3L (1.35V) 6.99nV per step . DDRVREF_DAC VREFMRGN _FRAVEBUE BUF
CRI Tl CAL PLACE_NEAR=Q3420. 3: 1nm At R3413 NC DDRVREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q8420. 3: 2nm VREFDQ ML_MB R3412 1900K DDRVREF_DAC Requi red zero ohmresistors when no VREF nmargining circuit stuffed
1 1
Q420 VREFDQ ML_MB R3441 15 iaow R3417 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOV OPTI ON
SSMBNL5FEAPE + C3440 1K M- LE 5 402 0
21 27 _MEMRESET 1SOL LS5V L w SOT563 p— ?"JD,%UF érlsw 4022 ’JiZ:’lE\év 116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
16V - LF L -
i:”]_ A 2t VREEMRGN MEMVREG FBVREE R N - BUFZ :::F o 116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
72 10 _PPCPU_MEM VREFDQ B ol TRTe o PPOV75 S3 MEM VREFDQ B 35 a1 72 - -7
N I_u_l ° VREFDQ ML_MB o PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 POR!
?2442 1R34?.E5F oA 114S0218 4 RES, ML FI LM 1K, 1% 0402, SM LF R3421, R3422, R3441, R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1nm 6w 100K 11450171 2 RES, MIL FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC
, 402
YNC VASTER-=. B YNC DATE=0// 29/ 201
MEM A VREF DQ MEM B VREF DQ | MM A VREF cA MEM B VREF CA MEM VREG GPU Franme Buffer (1.8V, 70% VRef) TN ol VY SEHTS e SL20l20
DDR3/ FRAMEBUF VREF MARG NI NG
DAC Channel : A B C C D D r———
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e I nc CH_NUM>
Normi nal val ue 0.75V (DAC: Ox3A) 1.5V (DAC. Ox3A) 1.267V (DAC: O0x8B) ®
Mar gi ned target: 0.300V - 1.200V (+/- 450nvV) 1. 000V - 2.000V (+/- 500nmv) 1. 056V - 1.442V (+/ - 180nmv) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OxFF) %E?Efg?e@gﬂgwg“?ﬁﬁﬁ%fGT”E
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uUA (- = sourced) +6. 0mMA - -5.0mA (- = sourced) 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 34 OF 132
DAC step size: 7.69nmV / step @ output 8.59nV / step @ out put 1.51nV / step @ output ':{/NUTTO REVEAL OR PUBLISH IT IN WHOLE OR PART
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PLACE_NEAR=J3502. 4: 2. 54MM

1.3508
FERR- 120- OHM 1. 5A

275 mA peak _ 2 1 =PP5V_S3_ALSCAMERA ,

T BiEs T m

518S0767
CRI TI CAL
J3502
819Q 35Q6- K281
ot ALS
6 = =12C ALS SDA >
5 - =I2C ALS SCL o -
o4t ; PP5V_S3_ALSCAMERA _F
ol 3 .« - USB CAMERA_CONN_N
ol2 . USB_CAMVERA_CONN_P
1
o
CAMERA

CRI TI CAL

B 10 74

PLACE_NEAR=3502. 2: 2. 54MM

206 mA nom nal nax 0402- LF

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

ALS/ CAVERA CONNECTOR

d} Appl e I nc.
®

TG Ve = |
| <SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

CRI Tl CAL
NO_TEST=TRUE
1 NO_TEST=TRUE — — -
97 mm—PCLE TBT _R2D C P<0> C3600(1)UF PG E TBT ROD P0o A8 | pere OM T_TABLE mErp ol A% . POLE TBT DPR C P<0> C3604(1)u; PO E TBT DOR P<0> gy 70 10
PO E_TBT_R2D C N<0> C3601 1 Wmm,l PCIE TBT R2D N<O>  AAL0 | pery o CACTL{J386RIOI§)(£4C pem o[ AD7 - POIE TBT DPR C N<0> 3941 1 POLE TBT D2R N<O> o .. NOTE: The fol | owi ng pins require test poi nts:
0. 1UF o TEST-TRE Fepen FegsrRE O LT ' Tamon o~ amon
= B (SYM1 OF 2) B ) — ) —
507 PCI E_ TBT R2D C P<1> CBG()O%U; I-mw—rmm PO E TBT ROD P<l> A2 | pepe 1 % pere 1| A9 .., POIE_TBT_DPR C_P<1> C3604§U; PO E TBT 2R P<1> To7s g - g: 872 12 - g: 87;4
s 7 AB13 ADL1 - ) . - )
o pCl E TBT N<1> I-rw—mﬂms PCl E TBT _R2D N<1> PERN_1 W — | PETN_1 PCl E TBT DQRNSTE‘:T{iu_:IQ—G—s—' P £ TBT D2R Ne<ls> Do 4. @os 12 . @02
1UF NO_TEST=TRUE g 8 % vigiiatinlive 0. 1UF 5 - PCIE_RST_1_N 13 - GPIO_10
NO_TEST=TRUE — 6 - PCIE_RST_2_N 14 - PB_LSTX
e POLE TBL R2D € be2z CB%O;‘U:: I’W—rmm PCl E TBT_R2D P<2> ABLS | peRp 2 C F | peTP 2| ADI13 PCI E TBT_D2R C P<2> C3%4;.1UFl: PC‘ E AR P<2> Ter 7 - PCIE_RST_3_N 15 - PB_LSRX
oo PCI E_TBT_R2D C N<2> C3605 1 ;o PO E TBT R2D N<2> AN | pery 2 L PeTn 2| A1 PQIE TBT DR C N<2> = (3GA5 3 PCI E_TBT D2R N<2>
0. 1UF NO_TEST=TRUE —_ NO_TEST=TRUE 0. 1UF ° )
NO_TEST=TRUE NO_TEST=TRUE
07— PCLE TBT R2D C P<3> C3600(13U; PCLE TBT R2D P3> A8 | perp 3 8 pere ol ADL7 _POIE TBT D2R G Ped> C3604(13U; POLE TBT 2R P<3> oy 1015
. PCIE_TBT R2D C N<3> C3607 1 ;2 PCLE TBT R2D N<3> AB19 pery 3 Petn sl AD19 PCIE TBT D2R G N<3> & (3647 1 PCIE _TBT D2R N<3>
5o O — L3 LPE oo 7o s
0. 1UF NO_TEST=TRUE NO_TEST=TRUE 0. 1UF d i
= mm—IBT_PCIE RESET L RO PERST_N RSENSE]__Y20 TBT_RSENSE
J2
ot TBT_PWR ON_POC RST_L PVIR_ON_POC_RSTN coi sl V20 TBT RBIAS IR3655
CBGlOl , TP_TBT_MONDCD AD23 | \onpco w o
0. Lik, oM T , _TP_TBT_NMONDCL AC24 | vonoct NGF——xNC g,élo‘”
1 DEBUG For nonitoring current/vol tage 2
s C3690 R3692! 1R3693 coi ] R38LS TBT MONGBSP W | \oncss
R336%9 3R33(|3(91 é.%lé% 3.3K % TBT_NONOBSN W6 | voops, N e
CB% 4 R 2 1/ 28W ‘éow = CeBUS For moni torl ng o ock I L A
1/2 Bow Ry CRI Tl CAL Eé o v @) W (PG e _RsT_o_Ny N TP_TBT PClE RESETO_L ,
zg"\fvz zzlél I 4 OM T_TABLE 2012 - B IBL THERM P THERMDA N Y|poERST 1 NoTL TP TBT PCIE RESET1 L ,
= Y5 TP_TBT _PClE_RESET2_L
= .« TBT_SPI _MOSI R4 | e o w | PoiE RST 2 N5 Y3 ;
(o so sems slo 113690 0F tm s . TBT_SPI _M SO P | ee po |3 S 9 lPoE RT3 TE_TBT PAE RESETS L .
JNes2 > XG . TBT _SPI_CS L A | EE cs N|g w6 =TBT CLKREO L
(IRT_SPL_QK) c .. TBT SPI_CLK W e qk |U PCI E_CLKREQ 0D _| D =PP3V3_TBTLC RTR 35 34 a5
(IBI_SPI_CS 1) 14s* K5
EN LG TBT_EN LC PWR
TBTROM WP_L 3w 2 rm—JTAG TBT TDI VLo & - o = R3698
» mm—JTAG TBT_TVE 853 1 ve > as21  PCIE CLK100OM TBT P 10K
IBIRM HAD L fgronr: » p—JTAG TBT_TCK A0 f ek & AEroLK 10071 NN _ADsl POIE_CLKI00M TET N - ggé%wv
N 2 com_JTAG TBT_TDO R | 100 u REFCLKC100IN. <am’ 2201 R3695
TBT_TEST_EN N | TEST_EN V] %) 806
4 9 - AM24 ,, SYSCLK_CLK25M TBT_R 1 2 _SYSCLK CLK25M TBT
PWR_GOOD ABS < XTAL_25_1 25 74
TBT_TEST, TEST_PWR GOD |5 g XTAL_25_out|_AB23 __TP_TBT_XTAL250UT ; 1/“ X/WD“' vides 3.3V to 1.8V .
1 1 JR—
1 R3625 R3629 105 DP_TBTSNKO_M._P<3>  El4 | ppgreo 3 p ™ aLK Ut A% TBT TMJ CLK_OUT 201
= % Do, 102 DP_TBTSNKO_ M _N<3> D13 | ppsnio_3_N TMO_CLK_I N_Y3 TBT TMJ CLK_I N s 2 5 o _=PP3V3_TBTLC RIR
Y igﬁg %iow . _DP_TBTSNKO_M._P<2>  E16 | ppsno 2 p NO STUFF
2 2 7 _<_!
s 2 _DP_TBTSNKO_M_N<2> D15 | ppoko 2 N |, ™ opsrc.sp| A4 TP DP TBTSRC M._CP<3>, 11R30‘|3(97 R36991 1R3696 R361%0Kl
oPsrc 3 N| B15 TP _DP_TBTSRC M__CN<3>, G K
1o DP_TBTSNKO_M._P<1>  E18 | oo 1 p 3| Bow u zﬁﬂw i[lééow u zﬁﬂw
= 7923 _DP_TBTSNKO_M._N<1> D17 | ppsNko_1_N DPSRC 2 P | _Al2 TP_DP_TBTSRC M._CP<2>, 2201 201, 2201 201,
B13
1o _DP_TBTSNKO_M._P<0>  E20 |ppsako o p |3 o o| DPSRO2N TP _DP TBTSRC M._ON<2>, w = TBT_DDC_XBAR_EN L
1055 _DP_TBTSNKO M._N<O> D19 | ppsnko o N | > g oPsrc 1 p| A0 TP DP_TBTSRC M._CP<1>, = = = w2 _TBT_GOPSX_BI DI R =
B11
70 22 _DP_TBTSNKO_AUXCH P A6 | ppSAKo_AUX_P < I DPSRC_1_N TP_DP_TBTSRC M._CN<1>,
S0 AC Coupl i ng 10 22 _DP_TBTSNKO_AUXCH N B5 | ppsiKko_AUX_N _ B| oesecop| % TP DP TBISRC M._CP<0>, Rflssl for CYA;
B9 TP_DP_TBTSRC M _CN<0> allows separation
DP_TBTSNKO_HPD U | DpsKo_HPD o g| DPSReON ’ f GPI O 2/GPIOO R3681
1o DP_TBTSNK( P<0> 20 1|2 DP_TBTSNKI P<0> ., ° _HPD_| o . L
f— SNKO_M._C P<0 C360. (1)UF Iig;gl o~ SNKO_M._P<0> — )] ?| opsrc aux Pl 2 TP DP_TBTSRC AUXCH CP, it necessary. 0
DP_TBTSNKO_M._C N<0> C3621 1|2 DP_TBTSNKO_M._N<0> s, 7 R3630* 1 DP_TBTSNKL M. P<3> 6 |ppoya 3 p = pPSRC AUX N[ D3 TP DP TBTSRC AUXCH CN, Stuff one of R3861/2. foow
0. 1UF W 10%50 7950 DP_TBTSNKI M. N<3> 8 | pPsNK1_3_N @) DPSRC HPD Dl V3 DP TBTSRC HPD 2201
1/ 20W | DPSRC_HPD_
105 _DP_TBTSNK1_M__P<2> E8 | ppanke 2 p TBT_GPIO 9
DP_TBTSNKO M._C P<i> C3622 1|2 DP_TBTSNKO_M._P<1> ; 281, = o7 7 -
oo 0. 10F | [T8% X%, = DP_TBISNKL M._Ne> OPSNCL_ZN o 2raes YL TBT_GORSX_BIDIR e R3632° - IELCPIO 14 Np STUFF
s my—DP_TBTSNKO_M._C N<1> C3623 112 DP_TBTSNKO M. N<1> . 4 il 0 DP_TBTSNKI M. P<l>  E10 | ppgner 1 p E (Force Py GPIO3[ V2 TBT PWR EN o= 5% R3683'| |'R3682
0. 1UF | ' 3% &&¥%a1 = 102 _DP_TBTSNKI M. N<1> D9 | ppsnii_1_N GPI 0.4/ WAKE_N_L iiz =TBT WAKE L oD u iﬁv 10K 10K
2
s [y DP_TBTSNKO_M__C P<2> (3624 1|2 DP_TBTSNKO_M._P<2> ., 1 o DP_TBTSNKI M._P<0>  E2 |ppona o p |3 erasiaopug evenr 2o TBT QL O-FLG EVENT » v 28 Ieow
0.21UF 382 &eda 055 DP_TBTSNKI M._N<O> D1l |ppsnki o N |3 g: gf;ggi;’t AC oI 2C TBTRTR SCL D 2015(  |2201
1 2 ) ) ! ) 2 =
e DP_TBTSNKO_M._C Ne2> C360 ?UF I)l(U‘;_zo 15y 1DP TBTSNKO_M._N<2> o 70 35 _DP_TBTSNK1_AUXCH P A4 | DPSNKL_AUX_P GPI 0 8/ EN_Cl O PWR aD+|_P3 (TBT EN I Q PYR 1) — TBT PWR REQ L i
i oR 79 23 _DP_TBTSNK1 AUXCH N B3 | pPSNK1_AUX_N GPI 0 9/ ok2aesx_opr | M TBT _GPIO 9 3 TBT EN Cl O PVWR L
o m—DP_TBTSNKO_M._C P<3> C3626 1]|2 DP_TBTSNKO_M._P<3> ., , DP TBTSNKL HPD T5 Pl 14 13 TBT GPIO 14 w ~EAGES s
0. LUF ! 1 X0R Ciidar e @lo1s| V5 TBT DDC XBAR ENL  rrmysics We Verify logic level! e
s m—DP_TBTSNKO_M._C N<3> C3627 1|2 DP_TBTSNKO M._N<3> ;4
0. 1UF | T 36% &dar 75 007 TBT_A_R2D C_P<0> @4 | pa_cl 00_TX_P/DP_SRC 0_P| [PB_GIc2_Tx PiDP_SRc 0 Pl R24  TBT B R2D C P<0> oo 7 7o 7
3628 76 00 7 ¢oom—IBT_A R2D C N<O> E24 | po 1 00_TX_N/ DP_SRC 0_N PB ClC2_TX_ N DP_SRC O_N_N24  TBT B R2D C N<O> oo 7 7o e
2
oo DP_TBTSNKO_AUXCH C P 1 . DP_TBTSNKO_AUXCH P_., s TBT A D2R P<0> @2 | pp a0 rp ol e b8 G o R P_F22__ TBT B DPR P<0> e
= 0. 10F | [ 0% &¥%a1 D> "DoR N<0O> &2 Bl |E M2 TBT B D2R N<O> p
70 ey DP_TBTSNKO_AUXCH C N C3629 1|2 DP_TBTSNKO_AUXCH N ; 1 70 69 7 [T PACI OD_RXN 2 2 PB_Ca 2_RX| Jen: RRCRE
0. 1UF | [ 32% 3% o0 coop—1BT_A CONFI GL_BUF KL | pA_CONFI GL/ 1 ©_0_LSEO PB_CONFI G1/ Gl O 2_Lsed_P1 TBT_B CONFI GL_BUF oD 00 33 _TBT.
o m—IBT_A CONFI G2 RC ' | PA CONFIG2/CIOO_LSOE_| | PB CONFIG2/ClO 2 LSCE M TBT_B CONFI &2 RC am e 7033 BT
SNK1 AC Coupl i ng , e a5 33 _1BT
TBT_A R2D C P<1> L24 | pp ciol_Tx PIDP_SRC 2P| [PB aics_Tx PiDPsrRc2 Pl Y24 TBT B R2D C P<1> 7707 TBT
79 DP_TBTSNK1 P<0> 1]2 <0> 0 > _TX | >_SRC_2_| oo 7 70 76 35 33
9@———'8 M._C P<0 CB%??UF I}g; Y 1DP TBTSNKL_M._P<0> 7 07 @@ 1BL_A R2D C N<1> J24 |pp clo1 TX NDP_SRC 2 N| | PB Clos TX NDP SRc 2 N W24  TBT B R2D C N<1> oD 7 o
s m—DP_TBTSNKL_M._C N<0> C3631 12 DP_TBTSNKL1_M._N<O> ;4 7 007 my—TBT_A D2R P<1> L22 | pa cloL RX P 2 e PB Ol _Rx Pl V22 TBT B D2R P<1> amr o
0. 1UF I%R‘i a1 7 07 my— TBT_A D2R N<1> 922 | pa_cio1_RX_N '§ '§ P Clce Rx M P2 TBT B DPR N<1> am o
o my—DP_TBTSNKIL M._C P<1> C3632 1 i, DP_TBTSNK1 _M._P<1> ; o o IBT_A_LSTX N2 | pA_LSTX O O_1_LSEO PB_LSTX O 0_3_LSed L6 TBT B _LSTX oD
1UF |§<?, ? &R o > IBT_A_LSRX 16 | pA_LSRV C O 1_LSCE PB_LSRX/ G O 3_LSCE|_® TBT_B_LSRX o
7o m—DP_TBTSNK1_ M._C N<1> C3633 1]]2 DP_TBTSNK1 M. N<1> ;4 -
0. 1UF 1 38% &8an 700 o DP_TBTPA M._C P<l> A6 |ps ppsre 1 p n PB DPSRC 1 Pl A20  DP TBTPB M. C P<1>  ipmyiove
o mDP_TBTSNKL M._C P<2> C3634 1|2 DP_TBTSNKI M. P<2> ., ., o g DP_TBTPA MG Nel>  B17 | pa ppsac 1 Peopsrc 1 N B2L  DP TBTPB M._C N<l> gy o _
0. 1UF | I 38% &&%a1 o0 DR _TBTPA M._C P<3> A8 |ps ppsre 3_p PB DPSRC 3 _P|_A22 _ DP_TBTPB M._C P<3> oD o e W SESRAUSSREREE
oo DP_TBTSNK1I M._C N<2> C3635 1|2 DP_TBTSNK1 M. N<2> ;4 7 o oy DP_TBTPA M._C N<3> B19 | pp_pPSRC 3 N PB DPSRC 3 N_B23 _ DP TBTPB M. C N<3> 076
0. 10F | [10% Z¥%ar - > ot — > oD Thunderbolt Host (1 of 2)
76 6o DP_TBTPA AUXCH C P F3 | pa_AUX P PB_AUx_p| DL DP_TBTPB_AUXCH C P 70 7
5 . AUX_  AUX_ o7
5 my—DP_TBTSNKL_M._C_P<3> §3§3§1UF DP TBTSNKI_M._P<3> . - D o TRTPA AUXCH G N F1 ] pe PB A N_E2___DP_TBTPB AUXCH C N @@ 07 ( 5 Appl e Inc SCH N
o my—DP_TBTSNKIL M. C N<3> C3637 1 DP TBTSNK1_M._N<3> ;4 o gm—DP_TBTPA HPD HL | pA_DPSRC_HPD pPB_DPSRC_HPDL_K3 DP_TBTPB_HPD amr <E4LABEL>
C1UF ;Ez‘z% NOT| ROP! ROP! 2
0. 1u o 35 3 (T} $S¥ ﬁ HY ENEL "328 GPI O_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO "’i TBT B HV_EN oo 5 3 e IINSE OIZWPWA?LEEFQ':;(NITS THEERTY'
o L TBT B EL . CRAT!
o DP TBTSNKL AUXCH C P C3638 1112 DP_TBTSNKL AUXCH P .. - TBTA SIP OP\?\R S = GPl O_10/ PA_Cl O_SEL/ BYP1 GPl O 11/ PB_Cl O_SEL/ BYP1 - oo SIP OP\?\R o oo PROPRI ETARY PROPERTY GF APPLE | N ©
g - - - 0. 1UF q 1 69 33 (OO} GPI O_12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2, {ooy 33 ° | TO MAI NTAIN TH S DOCUMENT | N CONFI DENCE 36 OF 132
7 ocgry—DP_TBTSNKI_AUXCH C N C3639 1|2 DP_TBTSNK1_AUXCH N ;1 ! NOT TO REPRODUCE OR OCPY I T
° 0. 1UF XSRQ- 1 = For unused port, pull CONFIGL, CONFI G, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC ':i/ ;?I ;?GirE\s/Eﬁésg;szDBU SHIT IN WHOLE OR PART
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s =PP1VO5_TBTLC RTR

272? MW (Single Port)

250 mW (Dual Port)
EDP: 1000 mA

=PP1V0O5_TBTClI O RTR,

2222 MW (Single-Port)
2700 MW (Dual - Port)

EDP: 3000 mA

=

=PP3V3_TBTLC RTR; 3 a5

SYNC DATE=11/14/ 201

Istc WVASTER=)5_M_B_KEPLER

Thunderbolt Host (2 of 2)

1 1C3714 CRI TI CAL
- L T OUF
B o B E{P 310 | veoipo v M T_6T88LE veetpo | KL
CERM J12 u3 K15
z VOCLPO_ON VCC1PO
> 914 | vocpo_ov CACTUSRIDGEAC  yocypo [ 120 C37411| C3742% C3743: C3745: | 3705
1 L1 L . . 4 L
J16 | vocipo_on (SYM2 OF 2) VCC1PO %LéO/ _— %LéO/ = T %LéO/ pr— ‘%
J8 | vocipo_on vecipo | M1 AP AP 2 AP 2 6.3,
_ X X X5R: X5, CERM BV X5R
. K17 | vee1po_on veeLpo |_MI5 0201 0201 0201 0201 02- 1
T15 | vociPo_oN veeipo | _NLO
T U4 | vocipo_on veeipo | N4
V7 | veeiPo_oN veerpo | P11
V8 | vocipo_on veerpo | P15
R10
L GLO | vec1po_PE xgizg RA
G12 | yecipo_PE vecipo | TLL
Gl4 | vecipo_PE 010
a6 > VCC1PO
VCC1PO_PE voerpo [ VT
Gl8 | vecipo_PE Wo
HL9 | vocipo_PE VOCLPO | 222 mw (Si ngl - Port)
K19 u
VCC1PO_PE M7 250 nW (Dual - Port)
M9 | voc1po_PE xgz = ¢ EDP: 240 mA
P19
Tro | VCCLPO_PE vocsps |17 C37711 C37721 C3773* 1C3760
VeCLPO_PE T.0UF —— 1. 0UfE —— TI.oUf L QUF
V15 | vecipo_PE vocsps_ciof| L18 27)2—— 27)2— 27);— 5 é\ﬁ
V1 NI X5R: X5R: X5R: X5R
9 | vecipo_pe VCeC3P3_Cl O 8 SBR6TY SBR6TY SBRGTY Foo 1°
W2 | vocipo_pe vocsps_a o] _Ri8
V4
VCC1PO_PE vocsPs o | HLL
HL3
@ VOC3P3_DP
| VCCLPO_DPALX vocaps_bp | M5
VCCLPO_DPAUX vocaps op [T
ADL | yss VCC3P3_DPAUX | H7
KI3 | yss
K9
vss
L12 | yss —=PP3V3_S4 TBT ¢ 4 s
L16 | yss vocsps_poc | K7 P 10 m
L8 | yss
M3 | vss vsspE |22
M7 | vss vsspe |24
M | vss vsspe |
N2 | yss vsspe |6
NI6 | yss vsspe |8
N8 |vss vsspe | D21
P13 | vss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
R12 | yss vsspe |_F13
R16 | yss vsspe | _F15
R8 | vss vsspe | _F17
T13 | yes vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe |_F23
U2 | yss a) vsspe |_FS
U16 | yss vsspe |_F7
B | yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | ysspeE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AA8 | \ssPE vsspE | _L20
ABLL | vsspe vsspe | ML
ABL7 | vssPE vsspe | M3
AB7 | ysspE vsspe | _N20
ACLO | ysspe vsspe | P21
ACL2 | ysspe vsspe | _P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | ysspe vsspe |_Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 | ysspe vsspe |_Y19
C16 | vsspe vsspe |_Y21
Cl18 | ysspe vsspe |_Y23
0 | ysspe vsspe | Y0

d} Appl e I nc.
®
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Page Not es

S| 8409DB:
Pover sl sses o rod by (Nl page Vas(mex) ¢ - 30V Thunder bolt 15V Boost Regul at or
(
- =FPVI N_SW TBTEST (8-13v Boost | nput) CRITICAL Joomm 0,y
- =PP1SV_TET_REG (15V Boost output) TBTBST: Y Vgs ) T CRI Tl CAL
. —PPOVA_TET PAVATETFET  (2.8V FET I nput) g3880 Ro(on) . 46mOhm @45V Vg TBIBST. Y
- _ppava_TeTLC FET (3.3v FET Qutput) . =PPVI N_SW TBTBST ST84Q9DB o @ r0c 5 538954
T 8-13V | nput PPVI N_SW TBTBST 1(YYY L2 , TBIBST BOCST
- =PP1VOS5_TBT_P1VOSTBTFET (1.05V FET Input) . 8
- pp1vos_TeTLC FET (1. 05V FET cutput) ?‘a"g‘? required ~ M NERECR—W BITES: 35 in TBTBS Y TBTBS IHLP N NERECW BITFES: 35
or s TBTBST: Y TBTBST: Y Vol tage not speci 11 ed hor, SLTRE TBTBST SNSL
Signal aliases required by this page: - a property on anot her page.
T ter akrea L R3§7%0Kl 13880 TBTBST: Y TBTBST Y
- rer_reseT L = ::2 o UF . R3891* R3889'| |* g
LAASE %}{ 200K 5 ololo|gle 3 CRI TI CAL
BOM options provided by this page: 41 202 Mtlé\é\n} N ua A TI-ngTSBSE Y =PP15V TBT REG
TBTBST: Y - Stuffs 15V boost circuitry TBTBST P\/\REN u V L 21 5 = CRI TI (:AL SVU ﬁx\/ — = 8
: . 2015 PDS540XF =
TBRTSES;Tgfl $4 TBIBST EN WLO 25 JEN ULO TBEBSSJOY snsif 0 TBTBST_SNS2 2 s Nex Curront ~ 2a7
33%K LT3957 sns2| 3 XWB895 Freq = 500KHz
1 TBTBST_| NTVCC 28 || NTVeC &N SM
WS, 2 531 e seroecsmss 12 om
TBTBST_PYWREN L . TBTBST_VC 30 |ve : 1BIBST VENS
TBTBST: Y 2 TBTBST: ¥
TBTBST: Y TBTBST: Y TBTBST.Y| TBTBST.Y TBTBST:Y TBIBST: Y "haagal | 10 ne TBTBST: Y R3895!
805 ol QBBO5 | of C3890 [* C3891 |+ C3892 | TBIBST_RT 33 [er 35 1 C38 137K
SSMBNBTREAPE |- SSMBNBTEEAPE |- Z%HZV)UF:: 2%82{7’UF_: 2%8%7)%:: . 36 -4 %&PF M:-léw
2 4
. . S I erestss e N o | [CCagea | |Resasy [PEEss | cagon
2[6% sl s[e¥ sty u Fex|_31 TBTBST FTBBXTBST 1= g-JUF L g-JUF - g.JUF — g o/ UF
TBTBST: Y : SYNC Y| o -0 - -0
TBTBST: Y NO STUFF zg_ zg_ zg_ g
L 4 'R3892 1C389 R3894* 1 C3834 1 3889 R3896" 8863 = e ga‘:Em 8RB
TBT_A_HV_EN = = 73. 2K 26. 7K 15.8K TBTBST: ¥
% D> 3. - 07 0033UF 7K :— [ 33UF SGD QD —L I00P - 8K : TBTBST: Y
TBT B HV_EN %}El\é\l 2 86) M:-lsgv I NEIRGEEIRN 2 O/Q/ M:-lsgv C:3896 1 C:3899 1
s 3 I 5402 EWI 4b2 5MX5R AN NI pl) Y I e ] ) EQM Abz 2%%7\/;_ 0. 001 |°:__
p— 0% ——
<Re> GND TBTBST SGND <Rb> POLY- TANT] gﬁgz
WLQ(falling) = 1.22 * (RL + R2) /| R2 Mﬁ?k‘%&W FES: 35™m CASE- D3 2
WLQ(rising) = WLQ(falling) + (2uA * Rl1) 33UF- 0. 060HM
WLO = 4.55V (falling), 4.95 (rising) ?DDi z:?;t:zatciage Vout = 1.6V * (1 + Ra / Rb)
no XW necessary. —
Supervi sor & CLKREQ# |sol ati on
, _=PP3V3_S0_TBTPWRCTL . TBTBST: Y
) TBTBST: Y
C3800 _=PP3V3_TBTLC RTR; s 2 s | S BNS7FEAPE 1R38§8 R3850
O M= 1 ﬂ SOTs63 330K ws _TBT_A HV_EN 2 O TBT_A HV_EN _RC o -
e - CRITICAL 1RO305|;(07 — %lsw 5
840 .| ['R3g40 L3800 0w T[S T G2 Mx Vgs: 10v 2402 2 C3850 1| No STUFF
SSMBK15FV 3 s K SLGAAPD16Y 1 TBTBST_SHON DI V U -0
SOD- VESM H| 2/%0w 2 - L .
% : TOFN PP1V05_TBTLC, - JBIBST: ¥ TBTBST: Y 1N4448HLP- 7 X5R §E01
2 SENSE| R3887 ' KA
» o TBT_EN LG % T 9 %3OK K] L
o DFN1006
« @p IBT_EN_LC 1SQL ?(é'z”
= oD =TBT RESET L TBT _PCIE RESET L oD =
Platform (PCle) Reset DLY = 60 ms +/ - 20% _
6 [EN - 39 40 66
— =TBT CLKREQ L w
v BT CLKREQ L 2 (¢ in 7 TBT OLKREO'TSAL L @ R3860
Pul1-ups provi ded by S5 page NO STUFF oo HRM WRKE_BASE= we _TBT B HV EN 2 L TBT_B HV EN RC o> o
R3816* P o 156w
- ) P C3865 1| NO STUFF
1
2§>14V2 TBT "POC' Power-up Reset 50" 1LéN
= Intel investigating whether RCis sufficient. 1N4448HLP- 7 X5R g’Eo
A
TBT_EN LC 1SO_R v w. =PP3V3 S4 TBT K%
3.3V TBT "LC' Switch DFNL006 =
U3810
TPS22924 =PP3V3_TBTLC FET, ~| CRITICAL Pul |- up: RE610
. _=PP3V3_S0_P3V3TBRTFET a2 AL [ rar current - 2n (850 VDD _=PP3V3_S0_PCH GPl O 17 15 10 20 25
B2 | JVIN vout([ B1 2 lsense U383 (QRESET RS TBT_PWR ON POC RST L oD
R381T CRI Tl CAL U3810 TPS3808 'R3830
2 i 2 |on TBTPOCRST CT 3 et N Ve lhd  TBTPOCRST MR L 825 100K
C38101 158 an Trsazozic an R SSVBNS7FEAPE w2 350w
N A= @™ 11c381T g rone oen 1C3831 38301 - Sors63 R
R3810 6a¥ 2 201 %égF D047UF SR —— TPS3808G25 %
10K 0201 2 Q’ Rtom 188 menm TP 2 g\,, égz Vt = 2.33V +/- 2% O[3 [» TBT SWRESET L mx
v zﬁw NO STUFF |? § @2.5v 24 nchm M X Dol ay = 27, 3 2 <
2, 13825
= —L 330PF
— T 1%
- 16V
* Mo
R3812 1.05V TBT "Cl O Switch
0 : €L
2 1 BT _EN_LC RC o = _S0_| L
{/\52%@ w213 s _=PP3V3 TBILC RTR 03820 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
B 1 TPSZ2920 =PP1V05_TBTCI O FET . 13850811 4 CAP, CER 4. 7UF, 10% 25V, X6S, 0603 (3895, C3897, C3898, C389A  CRI Tl CAL TBTBST: Y
1R()308K20 A2 Al Max Current = 4A (85C)
350w B2 ]VI N VCUT[ Bl >
2 C1
P1VO5TBTSO_PGOOD (. 2201 CRI Tl CAL 3820 I
TBT EN Cl O PWR D2 Part TPS22920 SYNC_MASTER=J5_M.B_KEPLER SYNC DATEZLY 14/ 2011
GN\ND .
N C382Q3 Type Load Switch Thunder bol t Power Support
SSVBRB FI?AZPEE '26 4 ég R(on) 8 nthm Typ DA NU'\/b
SRS ﬁ > Xgi’ @1.05V 11.5 nGhm Max d} Appl e I nc. .
z | <) <E4LABEL>
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8 7 6 5 4 3 2 1

%E%OABLE PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
BB eAA33™ 11750002 4 RES, OOHM 0201 L44{70, L4471, L4473, Lp474
1YY Y L2 PCl E_AP_R2D PI _P 1 szg 2 1UE PClE AP R2D C P@’ o 3V S3 WLAN FET
0. 6NH#/ - 0. LNH- 0. 85A 10%| [ DevR- cerm2
Novhid NOSTUFF
1 0 1UF 14471 )
T2 4 % == Qut UF DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN F U4450 Max Qurrent = 2A (859
7 % 7 @ PCLE_AP_R2D_P 2 X5k, CERM 2 g . CERM TPS22924
PCLE AP R2D N 0261 o s =PP3V3_S3 W_ANT A2 N ok g AL PP3V3 WAN R
75 36 7 1N AV, Bl . mm
L4471 == e TR WD 2
X : T hOE AP oD PN e Al RP(RT CRI TI CAL u4450 D
Y Y™ M 0. 1UF PO E AP R2D C N ¢myur s o o PM_WAN_EN 2 |on
0. 6NH+/ - 0. INH- 0. 85A 10% ) e o S Treeaonec
) ‘0201 C4432 BTPVR S4 = - ond oo
NOSTUFF OM T _TABLE NOSTUFF  puace near=34400. 29: 2. 5ama L4415 3] ype oa c
1C4472 - s _PP3V3_S3RS4 BT F
1 M N_LINE W DTH=0. 5 rm 2 1 = R(on) 18.3 nohm Typ
L oilr [t cA4rs Ve Bers0 - ™ |1 caary §—2 1V VL1 =PP3V3 sS4 BT, NS o
2 g CERM T, 8°} 0. 01UF FERR- 120- OHV 1. 5A
0201 2 XBR; CERM 2 | e resmsor 272 5o 1
BTPWR: S3
L42B/‘I 3T—TABLE = = L4416
. , bl E AP PR P 5 er 1 =pP3V3_S3 BT, PP3V3_S3RS4_BT F
. YY) . oD 7 7
(0] /-0. 1NH 0. 85A NOSTUEF FERR- 120- CHW 1. 5A BT 4 BT WAKE L )
Jic4 UET 0201 llC44U7FS o ___USB BT CONN P s 2 s e —
> gg’- NOSTUFF > gg’- e USE BT N_N NOSTUFF BTPWR SCD- VESM HE |23
7 a ,@%.._ T 536, T 8351 RV 1|1?54K417 R441%1 Ra¢ _i K
@ﬁ—j Ladra | Hoow 2 ° i N Rl O PONER CONNECTOR
. 1YY Y L2 = PCLE AP D2R N fmy 71775 2201 201, o ¥ sty CRI Tl CAL
0 /-0. 1NH 0. 85A NOSTUFF 1 lvs M| 5 44
Jimz?'?%“ oB0 L CAATT 2l w410 wA = 504050 00ko1
UF OM T_TABLE UF NOSTUFF M RT- SM
o ResTURF - o B Pl 3USB102ZLE 7
2 {8 2 48 RAA16 SB1022LE[ |
335, CERM X365 CERM 15K CRI TI CAL ole
1/%0w 1o
| 1 2
90-@&9?’0% p-a0seL o= pE— .=PPJV5_SO_RDRVR T2 C
DLPLIS T BTPVWR S4 o .=PP5V S4 RI O PH DS
o5 7 comPCLE_CLK100M AP_CONN_P - (YY) : PClE CLKIOOM AP_P am- v B R4411 “ B;Eg ngSiNRIFO =to
— on 20 38 36 27 10 7 PM SLP_S4 1 2 BTMUX_SEL o
550 7 @oPCLE_CLK100M AP_CONN_N - (Y YY \s _PClE CLKI0OM AP_N amr v 16w NOSTUFF Sl GNAL_MODEL=MU0O_M.X l s
i PLACE_NEAR-34410. 42: 2. 541 T CA4161 ——2O
0. 01 F;:: R4é-20 PLACE_NEAR=J4440. fi: 2. 54MV
SEL QUTPUT Cé A 1 2  OND VO D=TRUE PLACE_NEAR=14440. 2: 2. 5aMv
| e rcangs |: oaggo | CHGITAET ) gan00e
RI O FLEX CONNECTOR L | usB_BT_wAKE g = T T = c£ U
CRI TI CAL H Uss_BT 1 ! —F ogoi(:ERM z oggicm‘" z ogoi‘:ER"" z ogoi‘:ER""
J4410 = Ofép%o G\D_VO D=TRUE
u:4ow O_ 7ODS_ O 4V '\mTUFF h II 5 PLACE_NEAR=J4740. 1: 2. 54MM PLACE_NEAR=J4440. 4: 2. 54MM
F- ST- SM ’ 1l -+
72 71 %, USB3_EXTB RX_N
25V @ 7 19 74
/ e
o PM SLP_S3_L 2[ o] USB3_EXTB _RX_RC N GND VO D=TRUE USB3_EXTB RX Py 7 15 7«
56 39 38 36 27 18 7 [TI> PM SLP_S4_L 21503 USB3_EXTB_RX RC P GND VO D=TRUE NOVOT=TROE Ofép%]' GN\D| VO D=TRUE
7 o £E Exrg SC L 2 o ot2 usB3 EXTB TX C NC4402 0. 1UF 4, ™ USB3_EXTB_TX_Nerm s - NOSTUFF| 715
74 26 (B = o =10 Ot "GND_VO D=TRUE 1T 10996y ga01 0. 1UF , G\DVO D=TRUE Mo
2 D EX 370 057 LUSB3 EXTB TX C P @D v DTRUE C4401 O 1 || 2USB3_EXTB_TX_P o o Y w0 =PP3V3_S4 SMC
e T o I e RI421
- =1 2C HDM RDRV SCL 16 | oo 15 WDM |G CLK C N Jom GND_VO D=TRUE 0 GNP_VO D=TRUE . _=PP3V3_S0_HDM
«@>__=1 2C_HDM RDRV_SDA w0 o HDM _1G CLK C P @m, - L Lnmn2— J{Efigg“m 5: 4mm B
> SDCONN_STATE_CHANGE_RI O 20 19 o
@m HDM | G DDC CLK 22 88 21 HDM _| G DATA C N<2> fﬁ S{}UF 1'1?(?0‘}(30
It HDM _| G DDC DATA 24 5ol HDM _| G DATA C P am e 2 X5R: CERM o
26 25 )
183 74LVC1E00GF ¢ = 2401
™ I PCl E_CLK100M ENET P ECH el IFE HDM _| G DATA C N<1> am e soreel 2 HDM _HPD L (17 56 a0
a7 PCl E_ CLK100M ENET_N 32 31 HDM _| G DATA C PEIZVOTRTRE 797 o HDM _HPD 44430
. Y =1 5C X29THVENS SCL 32 8 g 33 o voo=TroE < ) ) < B HPD sink H gh: 2.0V-5.3V
Azm —| 2C_X29THVENS SDA I DEES HDM | G DATA C P<0> o Supervi sor & CLKFREG # |sol ation ST HPD sink Low 0.0V-0.8V
s =ENET_RESET L 38 37 HDM | G DATA _C e _
- m@ PCLE_CLK100M AP_CONN P 2012 %390 RO vor=TROE<D Delay = 130 ms +/ - 20% 5
0 55 7 > POl E_CL K100M _AP_CONN_N 42 88 41 HDM _HPD L @ 7 5 1
44 43 PP3V3_WAN F, 2 10 a0 —PP3V3_S3_W.AN, 2 o =
PGl E WAKE L __g g__ APN: 31150302 e
7 D 48 47 PCI E ENET_D2R P 7177 CRI TI CAL A
. AP_CLKREQ O L 50 10 g PCI E ENET D2R N oD 7 1R4453 |'R4454
I"'_,N"@ AP_RESET_CONN L 522 % s oD 100K 232K U4V£[1D40 1C4440
w07 3 A 1
75300 7 USB_BT_CONN P 542 963 PCIE ENET R2D C P 16 16w = SptuF
0 "D 00 am e 3 [ SLGAAP041V > 182
I USB_BT_CONN N sg o 0] 55 PCIE ENET_R2D C N amr s 2 202 /BWAN VMN TOFN SR
5 57 _
w0 7 o W Fl _EVENT L E%%‘H PCl E AP_R2D N am s e
v o — ENET_CLKREQ | 645 oles PCIE_AP_R2D P am s s
17 = 3V§DS|Z.\NI;I I(E)N zg 88 2? PCIE AP D2R PI P o s * @AP RESET ML - 4 AP_RESET L am =
70 69 PCIE AP_D2R PI_N
. O C m 7 36 75 6
1 (P;Lgﬁ‘lNEéR:Jmo sz s uj\ OLEH s A,A;POP_\Q';E%NL <o SYNC_VASTER=NVASTER SYNC_DATE=NASTEH A
AP_CLKREQ Q[L 7lin oD v e
UF 74 73 3 7 D -p- (D
3 O T RI O CONNECTORS
SEL ceru 'R4455 ]
= i%"lsw d} Appl e I nc. _
= 16 o
= = 2402 -l—
516S1058 = NOTI CE OF PROPRI ETARY PROPERTY:
*NOTE: This connector is shielded 70P Hirose Receptacl e. €L FHEPRN AN PROPERIY GF-APRLE | N, © THE
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' 4518 & C4517 Placenent Note:
"It is critical that these two shoul d be near
to ULB00O pin AML and AMB.

D2R Passi ve DeEnphasi s IR SN EE NN
VALUE: 0.0 DB

PLACE_NEAR=U1800. AML: 5MV
GND_VQl D=TRUE

2 C4518 SATA _HDD D2R P oD 7
10%16V X7R- RM 4
2 CAS517  saTA HDD D2R N QD 7 i

PLACE_NEAR=U1800. AVB: 5MV
GND_VQl D=TRUE

14 517 _SATA SSDRHDD D2R N C45

2 aovao-re

R4508. 2 sovaoe

—o 2 VV\ 5urzowrzoT]
NOSTUFF
1ear+ SATA SSDRHDD R2D N JCA521 112 aewome | ., SATA HDD R2D RC NCAS522 1 || 2 oowoms SATA HDD R2D C N s ar e
%25V NP T . 10%16V X7R- RM 4
NOSTUFE
12277 _SATA_SSDRHDD R2D P CA524 1|12 awwome 0, SATA HDD R2D RC P CA5251 || 2 oowoms SATA HDD R2D C P .
59%25VNP T . 10%16V X7R- RM 4
R4510; , 2 oyt
R2D Passi ve DeEnphasi s
VALUE: 0.0 DB
. PP3V3 SO_SSD FLT
. emm
- .2mm PLACE_NEAR=J4500. 9: 3nm
VOLTAGESS. 3V CEI4 T5I 86L CRI Tl CAL
FERR- 70- OHM 4A Rod.'goglo
o
516S1035 (recpt I o812
1 =PP3V3_S0_SSD,
4 3
CRI TI CAL PLACE_NEAR-L4500. 1: 2\ I SNS_SSD P o
J4500 G55 “TUR I SNS_SSD N o =
DF40CGL. 5- 48DS- 0. 4V %
49 o~ "'50 L
) = PLACE_NEAR=L4500. 2: 2MV
1 2 =
3 00 4
5 0O 6
o0
7 8
o0
9 10
o0
11 o0 12
13 00 14
15_g g_ 16
15[ 0 20 coweme o SATA SSDRHDD D2R P 4+
21] 5 5122 aovacme > SATA_SSDRHDD D2R N7 47 74
23 24 g
o0
07 D SMC OBl TX | 25| o 126
w0 %7 T SMC_CoBT RX L 27| ;28
29 o0 30
31_g g_ 32
35 0 o ]38 cewoms o SATA SSDRHDD R2D P ;4 7
L D R o SATA SSDRHDD R2D N , 4 74
39] 5 o]0 e
41 42
o0
43 5 ol
45 00 46
47 00 48
51~ 52
N\
51
: PP5V_SO_HDD FLT FERR- 70- OHM 4A
2 =PP5V_S0_HDD ,
0603 ISYI\C MASTER=MASTER SYNC DATE=MASTEH
_— e TTTCE

pulace AR5 30: anm

: 04/15ujﬁ0 : C4/15UJFE 1
I%@g@ ﬁ%@w

SSDY HDD Connect or s

DTG, NOVEET |
d} Appl e I nc. |<SCH_NUM>| D
2 <E4L ABEL >
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USB Port

Power Sw tch

TNE_ WD .
DTH=0. 25 mm

Left

LTUSB A ILIM
THEQ- 3mm

2 USB_EXTA MUXED N

=« USB_EXTA MUXED P

7419 7 ¢OOT} USB3_EXTA RX_N

USB Port A

TG
FERR- 120- OHM 3A CRI Tl CAL
. 1 2_ppsv LTUSB A F
0603 N,:_I’J NI:S3W—DIH=USS mm 514- 0835
NEGKSVY DTH=0. 25 mm
C4605 1 J4600
0. 1UF USB3. 0- LEFT- D1
CE\?Z CRI4TéL L F- RT- TH
402 90 MA L[ e
L TCVDEOS- 1 207 USB3 EXTA TX C P 2| Seery,
1 4 2 /USB3_EXTA TX_C N3 [ oo
— 4 OGND
5 m «USB LT1 N 5 oD
w USB_LT1_P Doy
; OGND
oot paa mOTE 00
29279 o m OSSRX-
9 OGND
1
11
22
O
13 o
= 14]g
15
O
16 o
17
O
18 o
GND_VOI D=TRUE 915
20
210
O
22
O
23
GN\D_VO D=TRUE O

w107 om—USB3_EXTA RX_P

CRI TI CAL

D4620
%% ESDOP2RF- 02LS
TSSLP-2-1

1| G\ND_VO D=TRUE

N

%K

046%1 G\D_VO D=TRUE

621 CRITICAL

D4
ESDOP2RF- 02LS
TSSLP-2-1

GND_VO D=TRUE

GND_VO D=TRUE

74 19 (TR USB3_EXTA TX P

C4611 0-1UF 4

» =PP5V_S3_LTUSB
CRI Tl CAL
62107 PM SLP S4 L U4600
TPS2557 DRA
R4690* SN
5.1K 2lino ouri| 8
12%\7 L 3lina el 7T
ab2, o @ USB_EXTA OC L 8JFAauLTs 1LIMS5_USB ILIM
USB PVR B 4 NO_TEST|
e
Y s | RA601:
CRI Tl CAL| A o
ca692:|  Tasge CAapo01] [1CA691 =
0. 47UF —-220UF- 35 M-V oY ST o UsB | LIM
T ST %(gz ECV' — RO TEST=TRUE
0402 B4
R4600*
22. 1K
1%
1/ 20w
M-
201,
CURRENT LIMT (R4600): 2.19A M N/ 2.76A MAX
=PP3V42_G3H SMCOUSBMUX SIGNAL_MDEL=MO_MUX
SMC_DEBUG_YES
SMC_DEBUG_YES 'R4650
C46501 10K
0. 1% — %‘?E\y
2 2
SMC_DEBUGPRT. %@RXIL 5 Iw v+ 1 2
SMC_DEBUGPRT_TX_L 4 U4650 Y2
PI 3UST%F1,E‘J2ZLE
7
@E Eer:rrﬁ EI 1> CRITICAL
ISMC_DEBUG_YES
) 8 | cer SEL| 10 SMC_DEBUGPRT EN L s
SEL=0 Choose SMC
SEL=1 Choose USB
NO_XNET_CONNECTI ON=TRUE
SMC_DEBUG_NO
R4651
1,0, NO_XNET_CONNECT| ON=TRUE
M:%W SMC_DEBUG_NO
hosF R4§52
1 2
g
USB/ SMC Debug Mux
GND_VO D=TRUE
70 10 7 rmy—USB3_EXTA TX_N C4610 0-1UF 4 >
il 10%16Y 9201

10%16V 201
| Miogey o0

GND_VO D=TRUE

CRI TI CAL

CRI TI CAL

I—e

GND_VO D=TRUE

2 2
D4610 D4611
N % ESDOP2RF- 02LS, % ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
1 1

GND_VO D=TRUE

SYNC _DATE=08/ 24/ 2011
——

ISYNC MASTER=J5_AMD
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8 7

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

u4900
LMAFSXAH5BB
man@y LPCADO> 0 oy B3lpoa (1 B ANO| B2 o SMC_ADCO am
oy @y LPC ADSL> 00000 gy AlSlipoan ANl EL o SMC_ADC1 am
75 a1 17 7®|—PCAD<2>—“£LPOJAD2 OM T_TABLE Al No2| F2 - SMC_ADC2 ) o
75 41 17 7®I—PCAD<3>—“ﬂ LPCOAD3 Al No3|_F1 -~ SMC_ADC3 ] “©0
75 25 7 D> LPC CLK33M SMC 112 | PooCLK Al No4|_B3 - SMC_ADCA am «©
7 a1 17 7 PG _FRAME L wp— D125l PCOFRANE* AINOS| A3 g SMC_ADC5 am «©
25 SMC LRESET L - CL3L POORESET* ANoB| B4 g SMC_ADC6 am «©
4177 LPC_SERI H13 || PCOSERI RQ ANOTL AL o SMC_ADC7 am «©
w1 7 (oM PM CLKRUN_ L (D) g CLIHL PCOCLKRUN® Al Nog|_BS - SMC_ADC8 am o
0 25 18 7 TR LPC PWRDWN L - L3LPCOPD Al No9|_AS - SMC_ADC9 am o
2 om SMC_RUNTI ME_SCI _L &—15LPcosal Al N10|_B6 o=z suce o SVMC_ADCL0 am «
2 @ SMC WAKE_SCI _ L - B12 |pks Al N11| A6 @cEce staod soen SMC_ADC11 am «©
Al MZCI_‘%@ a0
7@y SMBUS SMC 0 SO SCL (D) quegpEL0Ji200SCL A3 @2 SMC_ADC13 w0
7y SVMBUS SMC 0 SO _SDA (D) qugpDPL3li2c0SDA Al N14| BL SMC_ADC14 0
a2 @ SMBUS SMC 1 SO SCL (D) g Mli2cisa Al NLS| B2 SMC_ADC15 w0
7 gry—SMBUS SMC 1 SO SDA (D) e Nli2cisDA Al NL6|_ &2 SMC_ADC16 0
77 a2 7@MLCD_“_WI 2c2scL Al N17G1_‘LMMEM@ a0
7@y SVBUS SMC 2 S3 SDA (D) qup—MB|i2C25DA Al N8| HL SMC_ADC18 w0
77 AZ@MSO_—(_@_“_le 2C3scL Al MQFQ_‘LMMEM@ a0
77 az@MSDA—(m_“_KBI 2C3SDA Al WUW_MMEM@ a0
wo@>—SMBUS SMC 4 ASE_SCL wccmacecos gy NI 2C4SCL Al N21| A7 1 P
ao@M&m&L“_wl 2CASDA Al WZL‘LMM@M@ 40
a2 7®ML(D_“_MI 2C5SCL Al I\Q3AB_‘MMQCM@ a0
a2 7 SMBUS _SMC 5_G3_SDA N3 || 2c5SDA
=t e = (D .| K2 CPU_PROCHOT_L 10 0 72
1 QT SMC _FAN O_CTL L1 [PVB/ FANOPWD co+ KL SMC_VCCI O CPU DI V2 a0
a6 SMC_FAN O_TACH e L13 |PM7/ FANOTACHO ci-[ L2 SMC_S5_PWRGD VI N w0
5 ) SMC FAN 1_CTL ; CL1 |pKe/ FANOPWML PCs/ C1+ L1 &I DESCRI PTOR OVERRI DE L oo =5 o
s D>—SMC_FAN _1_TACH 212 IPK7/ FANOTACHL  T3CCPL/ P35/ C2-| C5 CPU CATERR L w7
; IP_SMC MPMb_LED PWR S PN/ FANOPWRR  T3OCPO/ PI4/C2+H D5 oo CPU THRMIRIP 3V3  ~amuw
7 MLMMH_DNPI\B/ FANOTACH2
SSI 0CLK/ PA2| M2 PM EN 40 66
wem-SMC SYS KBDLED o L1l i;eNg/ FANOPWS SSl OFss/ PA3| M8 PM _DSW PWRGD 1
w0 @om—SMC T25 EN L 12 PN/ FANOTACHS ssiorRq PAal L4 g ~ SMC DELAYED PWRGD  yoomy 35 40 o6
a0 SYS_TDM ONEW RE NLL |oneg/ FANOPWA ssioTpas| N SMC PROCHOT yomy a0
s SYS_ONEW RE ML IpN7/ FANOTACHA
o HISIDE ISENSE OC gy 4 I;ip/ FANOPWS ULRY/ BO|_F11 SMC_DEBUGPRT_RX_L 3 a0
owgm—SMC ODD DETECT g J2IPH3/ FANOTACHS u1TX PBLf E11 SMC_DEBUGPRT_TX_L a8 40
Toccro/Peel F4 g  SMC SYS LED  iemyw
w@CPUPECL R~~~ e @ IPFOORX TOCCPL/ PB7| 3 gy SMC GEX THROTTLE L~y w0
0 ) SMC PECI L - 6 |PECI 0TX
SSI 1RX/ PFOW_‘W&EEM@ a0
0 Bl L_BUTT L ML3 [PPo/ | RQL16 SSIITX PRI N g ceomsacaeSPI _SMC MOSI gm0
w0 —SMC_DP_HPD L - 12 IPP1/ 1 RQLLY SSI1CLK/ PF2| L10 i con cracc aePl  SMC CLK oD
© —SMC_PMVE_S4 WAKE L -0 lPP2/ 1 RQLLB SSI 1FSS/ PF3| K10 gy iceom s aoeSPl _SMC CS L yrmyao
© >—SMC_PME_S4_DARK_L - 12 |PP3/ 1 RQLLY PFA| LS g S5_PWRGD am
56 40 (OO} SMC_S4_WAKESRC EN ¢ 313 |ppa/ | RQL20 pFs|_K9 ¢ PM PCH SYS PWROK ) 16 24 o6
NCX2{PP5/ | RQL21
N For ene paaace NCx2B{PP6/ | RQL22 WIOCCPO/ PGa| K7 SMC_DEBUGPRT_EN L 3
20 ry—SMC LI D - K6 |pP7/ 1 RQL23 W0OCP1/ PGB L7 g SMC GEX OVERTEMP o
0 qom—ENET_ASE_GPI O (D) e D4 |pQo/ | RQ124 wr2ccPo/ PHo|_K3 ALL_SYS PWRGD 24 66
o0 90 ry—SMB_I NT_L - E4 |pQ1/ | RQL25 wi2coPL/PHIL KA g 0 SMC THRMIRIP om0
56 40 @M‘_FSP@/ | RQL26
a0 G_PONERON L - N5 |pQs/ | RQ127 WI3CCPo/ PH4| I3 - PM PWRBTN L [ 15 2
o6 36 27 10 7 rmy—PM SLP_S3_L - P/ I RQL28 wiaocP/PHs| W g 00 PMSYSRST L~ oy
o6 38 30 27 18 7 M SLP_S4 L - PGB/ | RQL29 Wr4CCcPo/ PHe|_H3 MEM EVENT_L a0
o 18 Iy M SLP_S5_L - M |pgs/ | RQL30 W4CCPL/ PHTL & g ~ SMC ADAPTER EN  omy e a0 6
47 40 7 (TR> SMC _ONOFF_L - L6 |pq7/ 1 RQL31
T100P0/ PI0L_CO ooB1_RX_L 7w a0
07 r—SMC RX L -3 JURX TicoPy/ PRI B g 00 SMO OOBL TX L mynyvrsrao
a0 7 @om—SMC TX L - {uoTX T20CP0/ PI2| A9 R RX_OUT_RC P
T2CCP1/ PJ3®_‘MWM@ 40
74 9@%& USBODM
740, B P E12 |usBoDP WrsCccP1/ PvB|_HLO BATL L 40 66

NOTE: SMS Interrupt can be active high or low, renane net accordingly.

If SMB interrupt is not used, pull up to SMCrail.

e

1

L4901
30-OHM 1. 7A
1 2 PP3V3 S5 SMC VDDA
0402 2 -
VaitAcess. sV (14901
1R4902 T %‘]\/}UF
M w4900 2 o=y
7 LMAFSXAH5BB
BGA
= G10 (22 c10
7 a1 40 7 SMC _RESET |L RSTX K/ TCK| SMC TCK; 4
M T_TARR o Tvs| ALO SMC_TMVB i
10 2 1¢gry— W FI_EVENT Bll |pka/ RTCOLK  SWoy TDol ALL SMC_TDO;",,
NI 3{aKE* ToI | B1O SMC_TDI 54
> TEST= NG
o> SMC_CLK32K g M0 hesp ne
NC_SMC_XOSC1 N10 [xosc1
NO TEST=TRUE VDoal 8
o _SMC_EXTAL G12 |osco
o _SMC_XTAL Gl3 |osc1 VREFA+| D2 PP3V3_S5, AVREF SMC ; 0
VREFA- | DL XWL900
K12 |vBaT SM
a0 42 a3 a0 | 3 GND_SQMC 2 1
D7 anoa( [ E3
E6 E_NEAR=U4900. Al: 4|
E8 Al
E9 [
F10 | | voD D9
37 5
Jo =) C4920|1 C4921
0. 01 1UF
J10 5 o 10%,
Ho i(ggm 2 X
feY 0201 X8
o . . PP1V2 S5 VDDG1 Js
i g il %
C4910|1 C4911] 51 C4916/|1 C491 AGEST. 2V K13 | | vDDC J11
Lg/F /F — o/'l.UF D6 K11
T4 it
202 2 4062 =

ISYNC NMASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 2012
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8 7 6 5 4 3 2 1

" " - , _ENET_ASF_GPI — ENET_ASF_GPI
SMC Reset "Button", Supervisor & AVREF Supply » ENELASE RO — ¢ BN et O —rre
.+ _SMC_SYS_LED — NCSNC SYS LED SMC12 PECI SUPPORT
= — BASESTRUE ~ NO TEST=TR
w000 _=PP3V3 S5 _SMC NEM EVENT L VR BASESTRIE ~ O TEST=TRUE
= = WAKE_BASESTRUE —NO TEST=TRUE
IR5000 » _SMC_ODD DETECT — NC SMC_ODD_DETECT =PPVCCI O SO_SMC, .
100K - — WMARE_BASESTRUE ~ NO_TESI=TRUE CRITI CAL
> H o o 1 _=CHGR_ACOK — SMC BC ACOK w105 a0 | R_RX_OUT_RC = NeLRRX QUT RC 06030
— WAKE_BASE= — WARE_BASE=TRUE ~ NO TEST=TR
5% MNHESE WOTHEO: 1 mm 5201 s _HI SI DE_| SENSE_OC — NC HI Sl DE | SENSE_OC s _SMC GEX THROTTLE L — NC SMC_GEX THROTTLE L SSMBK15AVEVAPE  pls
1/’\%9w VOLTAGE=3. 42V - —  _ — NVAKRE_BASESTRUE NO TEST=TRUE — NARE_BASESTRUE_ NO TEST=TRUE VEsM |
Pzt » _SMC_ADCO __ SMC_CPU VSENSE w5 a0 _SMC_GEX_OVERTEMP — NC SMC_GFX O\/,\I‘EOR'TFIIEESI\T/PTRLE K
— WAKE BASE=TRUE = WRRE BASESTRUE — NO TEST=T
Mac M ni: 5V 5% _=PPVI N_S5_SMCVREF SMC_ADC1 — SMC CPU | SENSE w0 » _SMC T25_EN L = NeT2s ENL _ — D
n — NMAKE_BASE=TRCE bl =
Mobiles: 3. 42v SMC_ADC2 — NC SMC GPU HI_I SENSE ., . _SMC_GFX_OVERTEMP — NC SMC_GEX_OVERTEMP ., S
= WAKE_BASE=TRUE _NO TEST=TRUE ——mmsrrR&—WST-TRLE
“ ® SMC_ADC3 — SMC DCI N VSENSE s » _SYS_TDM ONEW RE — NC SYS_TDM mh%/\rT RE
— WAKE BASE=TRUE = WRRE BASESTRUE — NO _TEST=T
w0020 GND SME AVSS L G Vi SMC_ADCA _ SMC DCIN | SENSE »
U5010 — VAREBASESIROE = 72 61 39 11 CPU _PROCHOT_L
VREF- 3. 3V- VDET- 3. 0 SMC_ADCS — SMC PBUS VSENSE ., e CPU PROCHOT L
- SMC_TPAD RST L 6VRL* (1 ruSNO90048  RESET* SMC_ADCS — SMC_SSD | SENSE - CRITICAL
a7 a0 30 7 r>—SMG_ONCEE_ L Iwrer e PP3V3 S5 AVREF SMC ., » _SMC_ADC7 — SNMC_BMON | SENSE " oo, 9
8 = WAKE BASE=TROE
Q\S;/C%_ MANUAL _RST_L 4 IpeLay  CRITI CAL_I_EE;M VNTREGR W B ‘1 mm s _SMC_ADCS8 — SMC CPL=J H | SENSE 44 el MINLSAFE
1R5001 c5001 : o2 TONOSTUEF » _SMC_ADCO — SMC OTHER HI I SENSE ., & 3
= RREEASEE TR —
e T Slip L Lz - SMC_ADC10 _SeoweiSens . T . CPUPEG RSt CPUPER  ruen
T T — . ADCLO AND ADCL1 ARE SHARED W TH ARATCRS ON STACK BOARD o pre—
i'é st cemv?ié 2 g . CERM s SMC_ADC11 — SMC VOOIO I SENSE . SHARED W TH COMPARATORS O ST 1 __SMC PROCHOT o To ST 1%, From To CPU PCH
S LK_PART=SVC_RST osbet ol SMC_ADC12 SMC_AXG VSENSE L
» = WAKE BASE=TROE . ° 20 PM THRMIRI P_L_R
PLACE_S| DE=BOTTOM GND_SMC AVSS 30 40 43 44 80 » _SMC_ADC13 - . | SENSE " & p——
MR1* and MR2* nust both be |ow to cause nanual reset. REEL%WDTH: -1 mm SMC ADCl14 : ~ oy \/SE| = 3D 05
Used on nobiles to support SMC reset via keyboard. 39 — = = 8 E I\/BN15AFE
NOTE: Internal pull-ups are to VIN, not V+. w0 s _=PPVCCI O SO_SMC = SMC 5 = a k = fENEL_| SENSE « —
Debug Power " But t ons” S ADCLG =Rk T VoENSE wd SMC12 SPI SUPPORT
9 s SMC_ADC17 — SMC LCDBKLT | SENSE 4 s " g° SER E5 RESI STORS ARE NO STUFFED NTIL THE TCPOLGDY G 2 SF1 WASTERS | VERI FI ED
SMC_ONCFE_L 250104 11R(3"_>0(I)(97 » _SMC_ADC18 — SMC_AXG | SENSE . 1 SMC_ THRMIRI P_rm o 10 R5021
= WAKE BASESTRUE =
T -
. — P1 |_SENSE
R5016t 2} 20w o SME ADCLY =N SR REVES LEENS « om_SPL_SMC M SO 1,\5\‘}\,2 e SPLMB M SO gy C
PLrce sioe-eorran 0 » _SMC_ADC20 = NG SMC To5 | SENSE R5022 oM
_13)3@ »SML VO Q CPU DI V2 » _SMC_ADC21 — NC SNC_PCH CORE_| SENSE A
i i — O TEST R 2 Pl | 1 Pl B | a1 50
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN IR5096 3 _SMC_ADC22 — SMC. XZQ | SENSE a0 1/;?6\,\, R5023 PHAGENERRECGI0. S
100K = WARE BASE=TRUE
o » SMC ADC23 = SEJBL|SENSE e » o> SPL_SIC QLK N e BB O oy
= 1 » _SMBUS SMC 4 _ASF SCL _— NC SMBUS SMC 4 _ASF_SCL R5024 1/’%_8w
! . 2 - — NAKE_BASESTRUE NO TEST=TRUE 201
SMC Crystal Circuit i » _SMBUS _SMC 4_ASF_SDA — NC SMBUS SMC 4 ASE_SDA » mm—SPL_SMC CS L 1 2 SPlL_ MB CS L om0
= — NAKE_BASE=TRUE IO TEST=TRUE LY, PLACE_NEAR=U6100. 1. 1VM
5010 »» _BDV_BKL_PW/ — NCBOVEBKL PWI_____ R5058 1/201 wu. —PP3V3 S5 _SMC
RIS w00 _SMC PME_S4_DARK, L SDOONN_STATE CHANGE_ SMNC - 25 PM THRMIRI P B L 19-3K,  pM THRMIRI P L s 1050 2 o __=PP3V3_S4 SMC
© SMC XTAL 15 4R SMC_XTAL_R ] WTEBTB"S\MEKRUEE L ’\/5\%\, am
1% CRI TI CAL = = a N
" Y5010 OM T_TABLE w0 % oy CPU_THRMIRI P_3V3 Voot w5 SMC_OOB1_RX_L R5067 100K 1 2
* Sm32xe s R5012 v v SNC_OOBL_TX_L 5068 100K 1 \an'2 SRy 2 B 70T
12. 000MHZ- 30PPM 10PF . PM CLK32K SUSCLK_R1.%2% 2 SMC CLK32K w w0 SMC PVE S4 DARK L RB06Y 100K, 2 5% 1720W "W 20T
» _SMC_EXTAL 12 D" hee near-ura00 naa- 5. T~ VY2V oD N =T E070 10K 1YY\ s 5% Trzow— W 201
1’2@‘3‘” T 3 POWERON L 5077 10K 1 5 5% TTZ0W W 20T
100K 5% 1720W ™M 201
15010 NOF 1C5011 CRITICAL | 7 40 3 g& #IXDL q55007; 31 T i T WO
::% . T MWETIOTT o 1 oy SMCRX L 5074 100K 1 VA5 5% 1720w W 20T
2 §Bg 0 2 fg; 00 HDM HPD ESD PROTECTI ON BFRL006- 5 ' SMC_DEBUGPRT TX L Rb075 10K | N\, 5% T720W W0t
2 % s _SMC_DEBUGPRT _RX_L Rb076 100K LAANZ 5% 1720W W 20T
’ s SMC_TMS RE07 7 10K 1 \\nr2 o 200 W 20T
J— R5057 %7 SMC_TDO R50/8 10K 1 5 5% TTZ0W W 20T
L = 7 10K "N\ S5 T Zow 20T B
= 1K w37 SMC_TDI 50 OK 1 2
R 1> HDM _HPD L LAAA 2 SMC DP_HPD L oD > S aMETCK S080 10K 1’\/\/\/2 5% 17 20W MF 20T
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MiZ 150w - .~ SMC BIL BUTTON L S081 10K 1.V, 5% TZow W 20T
2 =PP3V3_SA_SMCo v 0 w10 » SMC_BC_ACOK 5087 100K 1 Nz 7% TTZ0W 20T
o 50:2 100K 5% 1720W ™M 201
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON R5082 : 2& ,SSNTP\,Z\RGD,:S;/L'JF’\'F 5003 10K 1m§ 5% 7 Z0W WF 20T
19750486 1 XTAL, 12MHZ, 30PPM 10PF, 3. 2X2. 5X0. 7M\ 9pC Y5010 CRI TI CAL 84 SI\/C V\AKE SQJRCES %o(/?)OK 10 35 _CPU_THRMIRI P 3V3 5094 100K LAAN 5:" 1720W M- 20T
0w s 25 _SPl_DESCRI PTOR OVERRIDE L _NosTUFE RO095 10K 1 ANALZ 5% 1720W MF 20T
2201 . _SNC_ROVBOOT 5% 17 20W M- 201
7 D> =PSOC_WAKE_L = S P, 4 KE L 19 1|1QE,088
- D =BT_WAKE L — 9 0w
2201 R 10K —
Hal | Effect pads w50 SMC THRMIRI P 5086 LAM 2 —s—trzow—w—zot
o6 39 1 _SMC_ADAPTER EN R5085 10K 1
R5090 100K . 5 5% 17 20W NF 20T
APN:  998- 4692 _ppavas s3 HALL v SMC_SA_VAKESRC EN N\ A 55—t 7ow—F—7oT
OM T_TABLE - o 3 s _SMC_DELAYED PWRGD R5091 100K LAAA 2
3P SMC_PM G2_EN R5098 100K 1 , p Ew I
HALL- EFFECT-SSMENSG?-M_B- D1 BATLO/\# | SQ_A‘” 0\| NN 5520w 20T
1 8 R5050 L
NCx— —XNC —
o s LD R 1,\/2/\/2 . SMC LI Dy 1o o .=PP3V3_S5_SMOBATLOW =PP3V3_SUS_SMC, w s PRIV WAN F
3 6 5% CRI TI CAL |
O O R! 10K
SEIFPeER ¥ 28050 5040 m e WEI_EVENT L 5089 Y.
NCX=© O=xNC 4 0. 001UF 1
gog) RS](_)O%OK SS'VBK]'SA'VFVAF,E ISYNC MASTER=D1 SENSORS SYNC DATE=02/ 20/ 201. A
2 Bhbpcerm %g VESH N
1/ 2 hal
— 201, Internal 20K pull-up on PM BATLOWL in PCH SIVC Suppor t ——
= s +» [y SMC_BATLOW L SET o PM BATLONL g o d} Appl e I nc. <SCH_NUM>
™ o~ Vv
° <E4LABEL>
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON R5841 NOTI CE OF PROPRI ETARY PROPERTY:
1 2 Tg&l ;\IérOT\’MQ LCN gg\TwAIO’;‘EE«)PEEREI N IS THE
607- 9320 1 SUBASSY, PCBA HALL EFFECT, J4 J5050 CRI Tl CAL DV N CSTURE e POBLOSOR AGREES TO THE, FOLLOW NG
Mtlg\é’ | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 OF 132
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75 25 7,

75 39 17 7,

75 39 17 7
75 39 17 7
75 39 17 7
a7
207
257

40 39 7

40 39 7

B 86A6GAE 68 |

LPC+SPI

LPCPLUS_CONN:

Connect or

510"

DF40C- 30DP- 0. 4V

M ST- SM
=PP3V3_S5_LPCPLUS 31~ 32
P5V_SO_LPCPLUS ~
Uool2 o SPI _ALT_M SO am’
LPC CLK33M LPAPLUS o g 3[04 o g | LPC FRANE L G 7 e
LPC AD<0> =500l gup | SPIROM USE MB a7 o
-— -
LPC AD<2> - ° gg 0 PM CLKRUN L oo 7 26 20
LPC AD<1> - U002 o SPI_ALT _CLK am:
LPC AD<3> - 13] 5 o4 - SPI_ALT CS L am -
SPI _ALT_MOSI 510 0110 qugp | LPC SERIRQ a7 e
LPCPLUS GPI O = 00 8 g | LPC PWRDWN L QM7 2 %
LPCPLUS RESET |L - 900020 o SMC TDI oo 7 % %
SMC_TDO - 200122 o SMC TCK oD 7 % %
TP_SMC TRST_L - 2lool2 o SMC_RESET_L [OOD 7 % 40 57
TP_SMC MDL - 250012 SMC_ROVBOOT oo 7
SMC TX L - 27 28 o SMC RX_L 720 40
(%% ®* T svc 1ve oD
0 o - oD 7 %0 w0
33 C 34
998- 4235

SPI Bus Series Term nati on

SPI_ALT M SO, .,

SPI _ALT MOSI ;7 a
SPI_ALT CLK ;.
SPI_ALT CS L ;a
LPCPLUS_R: YES LPCPLUS_R: YES
1R5128 |'R5127 |'R5126 |'R5125 . icssescn ses
24 43 43 43 PLACE NEAR=J5100. 12 S
2 Mo $ihe e Fiy  REEERELE
2402 2402 2402 2402
LPCPLUS_R: YES LPCPLUS_R: YES
PLACE_NEAR=UL800. AV3: 5mm R5110 R5120
> SPI_CSO R L 1,\}§\/2758PI cso_L 1055 2 SPl_MB CS L g
Sl/g 51/§ PLACE_NEAR=R5125. 2: 5nm
PLACE_NEAR=UL800. BA2: 5mm R5111 465!’ R5121 ME&"{V
v m>SPL_COLK R 1,\}§\/2 s SPI_CLK 1,\8\/2 SPI_MB_CLK gm0
Sl/g 51/§ PLACE_NEAR=R5126. 2: 5nm
PLACE_NEAR=UL800. AY1: 5mm R5112 465!’ R5122 Mjbg'év
v m>—SPL_MOSI_R 1A% 2 s SPI _MOS 1 2 SPI_M.B MBI gm0 w0
1 Sl/gw %/é’l/w PLACE_NEAR=R5127. 2: 5mm
hos R52]2123 hob"
75 17 (O} SPI _M SO 1lvy\/2 SPI_M.B_M SO am o s
},{fl/g‘,év PLACE_NEAR=U6100. 2: 5mm
hok

ISYNC NMASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 201,

LPC+SPI Debug Connect or

|

d} Appl e I nc.
®
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7 6

5 4

2

PCH SMBus

" on

Connecti ons

» =PP3V3_S0_SMBUS PCH

Poi nt

U1800
( MASTER)

Pant her

1 1
RSZq?K R520 TBT
u 23\7\‘7% gé%ow U3600
28T, (WRITE: OXXX READ: OXXX)

=12C TBTRTR SCL 33

7517 7 SMBUS _PCH CLK
VARE_BASE=TRUE

— =12C TBTRTR SDA 33

1517 7 SMBUS _PCH DATA
VAKE_BASE=TRUE

VRef DACs

u3300
(Wite: 0x98 Read: 0x99)

a =1 2C VREFDACS_SCL

AUDI O

U411
(WRI TE: 0X34 READ: 0X35)

a =1 2C VREFDACS_SDA

Mar gi n Control

u3301
(Wite: 0x30 Read: 0x31)

2 =1 2C PCA9557D SCL

AUDI O

u6410
(WRI TE: 0X32 READ: 0X33)

a =1 2C PCA9557D SDA

M KEY

U6751
(WRITE: 0X72 READ: 0X73)

s« =12C M KEY_SCL

AUDI O

s« =12C M KEY_ SDA

U6400

XDP Connectors

32500 & J2550
( MASTER)

2 =SMBUS_XDP_SCL

(WRI TE: OXEO READ: OXE1)

2 =SMBUS_XDP_SDA

AUDI O

U6750
(WRI TE: 0X76 READ: 0X77)

HDM Redri ver
J4410
(WRI TE: OxCC READ: 0xCD)

(on RO

— =12C HDM RDRV_SCL

=12C HDM RDRV_SDA

36

36

SMC "0" SMBus Connecti ons SMC " 5" SMBUS CONNECTI ONS
s =PP3V3_S0_SMBUS_SMC 0_SO _ s =PP3V42_ G3H SMBUS SMC 5
1 1 1 1
sSMC RSEE%OK 557%(51 GPU Tenp (Ext) SMC R5280 5502K81 Battery Charger
w4900 1/ 200 250w EMC1414-A: US550 w4900 1/23 % gé%ow 1SL6258 - U7000
( MASTER) 25/'1:2 2201 (Wite: 0x98 Read: 0x99) ( MASTER) 25/11:2 2201 (Wite: 0x12 Read: 0x13)
SMB_0_SO0_CLK —39 SNVBUS SNC 0_S0_scl = =SMBUS_GPUTHMSNS_SCL 4 SMB_5_CLK = SNVBUS —SI'\}-/<CLE5 G3_Scl = =SMBUS_CHGR SCL -
SMB_0_SO_DATA :39 SNBUS SNC 0_S0 S% = =SMBUS_GPUTHMSNS_SDA s SMB_5_DATA = SVBUS SMC 5_G3_SDj = =SMBUS_CHGR SDA -
J I L J I - L
Battery
16955
Battery (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) __ =SMBUS BATT SCL -
— =SMBUS BATT_SDA 56
L
SMC "2" SMBUS CONNECTI ONS
NOTE: SMC RMI bus remains powered and may be active in S3 state Sh/c " 3" SWUS W\INEC'I'I O\IS
s =PP3V3_S3_SMBUS SMC 2_S3
s =PP3V3_S3_SMBUS SMC 3
1
SMC R5271 Tr ackpad DEBUG_ADC DEBUG_ADC.
1 1
w4900 gé%ow 35800 smc 4%970K R5291 DEBUG SENSOR ADC A
( MASTER) (Wite: 0x90 Read: 0x91) w900 1;28%2 ?O%OW UD00O
SMB 2 S3 CLK — =12C TPAD SCL a7 ( MASTER) 25"1:2 5201 (Wite: 0x10 Read: 0x11)
SMB_2_S3_DATA — =12C TPAD SDA P SMB_3_CLK —%% SMBUS SMC 3_SCL =1 2C SMC ADCS_SCL
= = MAKE BASESTROE — |
1 L SMB_3_DATA —3% SVBUS Sh/{CUEB SDA — =12C SMC ADCS SDA
= WAKE_BASE= =
ALS d| L
33502
(Wite: 0x72 Read: 0x73)
=_=12C ALS SCL = PCH "SM.i nk 0" Connecti ons
= =1 2C ALS SDA a2
L s =PP3V3_S0_SMBUS_ PCH
SMS
U5920
(WRITE: 0X30/ 31 READ: 0X32/33) ; R5210* 1R521l
GYRO Pant her Poi nt s 250
w___=12C SMC SMB SCL o0 e00 w2 glé?ow
- =1 2C SMC SMS SDA _ (WRI TE: OXDO READ: OXDL) (MASTER) 2 2
— — =1 2C_SMC_GYRO SCL « o G DEH 0 CLK
— =1 2C_SMC _GYRO SDA v g BCH O DATA
]
L

LED BACKLI GHT
u9700
(WRI TE: 0X58 READ: 0X59)

=12C BKL_1_SCL

sMc " 1"

SMBUS CONNECTI

- =PP3V3_S0_SMBUS SMC 1 SO

SMB 1 SO_CLK

— =12C BKL_1_SDA

71

PCH "SM.i nk 1"

SMB_1_SO0_DATA

Connecti ons

sve R5261(|)<1
U4900 1/ 23 i[,Z%ow
( MASTER) 201, 2201

— SMBUS SMC 1 SO_SCl
— WAKE_BASE=TRUE

"R5261 |cpu DDR3/ PCH! Al RFLOW TEMP

ONS

EMC1414- A: U5570
(Wite: 0x98 Read: 0x99)

— =12C CPUTHVENS SCL .

— SMBUS SMC 1_SO_SRA

517 SML_PCH 1 _CLK

Pant her Poi nt
u1800
(Wite: 0x88 Read: 0x89)

— =12C CPUTHVENS SDA s

X29 TEWP

TMP105: U5523
(WRI TE: 0X92 READ: 0X93)

— =12C X29THVMSNS_SCL

s SML_PCH 1 DATA

SMLink 1 is slave port to

access PCH & CPU via

PECI .

SPHR,IEW

(WRI TE: OXD8 READ: 0XD9)
u6421

— =12C X29THVENS SDA

NC_NMASTER=MASTER

SYNC_DATE=MASTEH

TTILE

SMBus Connecti ons

@ Appl e I nc.
®

D =rav AN

<SCH_NUM>
"<E4LABEL >

(WRI TE: 0X38 READ: 0X39)

=12C SPKRTHVENS SCL —

=12C SPKRTHVENS SDA_—
1
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8 7 6 5

CPU PCH VCClI O & TBT 1. 05V Load Side Current Sense (IClC)
Gai n: 200x, EDP: 20 A
Rsense: 0.001 (R7640)
V across Rsense: 15 nV -
SVE ADC 11 CPU Core Load Side Current Sense (I COC)
Gain: 161.7x, EDP: 53 A
Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
20 s =PP3V3_S0_| SNS V across Rsense: 19.8 nV
1C5360 SMC ADC: 01
D - T
V+ 2 NO_XNET_CONNECTI ON=TRUE
Us360 LOADI SNS: YES R5369 R5345 o =PP3V3_SO_| WPI SIS LGAPLENG YES s
7553@%m L2o our [ 6| CPUVCCI O | OUT 4. 53K » SMC VOCI O | SENSE gy 40 762 o1 ry—CPULMVP_ | SNS1 P 1 b J_C534
vgdw |y C5369 [OADI SRS, YES Bd%%ﬂ’p R@ADI SNS: YES R & YRS o F
"o - CPNCOL 080 CS P a . REF1 | M |2 C5369 : §§ XNET_CONNECTI ONETH : U340 3
. LOADI SNS: YES - 20{ R5346 R5342 of 18028133 ¢ 555
5 PLACE_NEARSUA900. A6: 5MM xgm o e o1 [y CPULMVP_| SNS2_P 15 'Sw cpu P 1shs P 1% 2K L cpume 1sIMR P 1], sC70-5 = R5349
LOADI SNS: YES LOADI SNS: YES PLACE NEARSR7S20.3: 5w 0. 190, S A%, VN4 guue tsimianih 3%, | SENSE w©
oRITICAL PLACE_NEAR=U4900. A6: 5MVI LOADI SNS: YES % xr\Er CONNECTI ON=TRUE % > <l Ve 156w C5349
. . 1
= G\D_SMC AVSS o 1045 a8 00 R R5343 N C T o Ty -
T - CPUL MVP_I SNS1_N 1% 42'2 CPULMVP_ I SNS N 1% MK | cpumvp 1 SUMR N LOADI SNS: YES T 0%,
b PLACE NEARR7510 3: 5MM m Yo} PLACE_NEAR=U4900. E1: 5MM 2 6351
DDR 1. 35V S3 (Menory) Current Sense (1 MO CEDEREE™  Tgelhy | ecnoerme W 220 sns: vES
Gain: 364.9x, EDP: 9 A é - 0402 = PLACE_NEAR=U4900. E1: 5MV
LOADI SNS: YES
Rsense: 0.001 (R5370) WP | 5 N 22K R5341 D AV
V across Rsense: 9 mVv 78 sz@Lﬁ_l/vvy_ 1/7\2/1.\3\52 39 40 43 a4 80
SMC ADC: 10 s _=PP3V3_S3_| SNS PLACE_NEAR=US370. 8: MM ['ErD e ves™ 21%6\% R5344 5% K R e
418K 5
%16W NO_XNET_CONNECTI ON=TRUE
2
=PPVI N_S3_MEM I SNS R 2
’ ‘E—l R5371 L ERR SR Erre
R5370 13 _1SNS 1v35 S3 MEM P 1W\I|§7|5Ns1v3553mzmrep -
0.7001 Y% SMC_MEM | SENSE gy a0
W [Ty
R5372 1C5379
2 74|§ .022UF
1,vy\l 2s| ISNS 1v35 S3 MEM R N B Oé
1% 8351
oW 'RB373
402 Y PLACE_NEAR=U4900. B6: 5MV
16
z%'sz G\D_SMC_AVSS w5 10 43 24 50
o e AXG Core Load Side Current Sense (1 NOC)
- - Gai n: 190. 6x, EDP: 46 A
S.SD Current Sense ( I SDC) Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
Gain: 649.35x, EDP: 5 A (16.5 W V across Rsense: 17.25 nV
Rsense: 0.001 (R5370) SMC ADC: 18
V across Rsense: 5 nV
SMC ADC: 06 s =PP3V3_S3_| SNS
NO_XNET_CONNECTI ON=TRUE
CRITI CAL 3543;@5 w5 _=PP3V3_SO_| MPI SNS LQAD NG XES
78 62 CPU MP_| SNS1G P 1 A J_
%5 g?l LOJ:?A?SZ(? PLACE_NEAR=R7550. 3: 5MM . HRAD ENS: YES @}350
o+ | SNS_SSD P LS isns ave so ssoRP 5], 8 oFN R5389 LOADI SNS: YES . conecT! oneTRGPADI SNS: YES -t
/1\/% N7 Isns ava 50 ssp laur 1 Ww@ w0 R5352 - Pg|_325a(1)33 $55
ggl e ugbw |, 1+ o [y CPULMVP_I SNS2G P15 42'2 Lcru w1 snsG P LR L ocrume 1sie R |, SC70-5 - R535
Bl s 2 =0 201 __CB'SZ%:":) PLACE_NEAR=R7560. 3: 5MM 0 8, % VIS4 cppwe | 3K | SENSE a0
B o [y SNS_SSD N IR MAr2] LSS 3V S0 SSD R N PLACE NEARA900. 5 51 ] é’og LOADI SNS: YES ) XNET_CONNECTI QN=TRUE EoY 1 ™
1/ /W 1R5383 *— 6?01 R§§ R5% 3 o 2@% __1 Cf)z%%g
Pt M = - - CPUL WP 1 SNS1G N 1% 42'3 .. CPU WP _| SNSG N 1% 4% .| cpu P 1sUMG R N LOADI SNS: YES = 20
— PLACE_NEAR=U4900. B4: 5MV .
}on o 3‘ Y oY w\/ PLACE_NEAR=U4900. H1: 5M1 |2 ng
}E\év R5384 ELACEDrl\lEéFKg?s??Eassw 5% 1§¥v g
b2 6Ly, GND_SMC AVSS 900 43 40 0 A : XNET_CONNECTI ONSTRUE WD LOADI SNS; YES
1 2 % ~ A PLACE_NEAR=U4900. H1: 5MV
1 R5358 LOADI SNS: YES 535
= N{Eé 18 62 cPu WP 1 sns2G N1k 3219 e 5K GND_SMC AVSS 50 40 43 44 80
NO_XNET_CONNECTI ON=TRUE ELS&EDI'\J%MGOEASE»MA ﬁgéen\‘/]v 1R5354 d;s{?v L%gr %\“%ECXE\'S:TRLE
o¥b2 715K
%m% NO_XNET. OCNI\ECTI ON=TRUE
2
CPU Core Vol tage Sense (VC0OC) LOAD! SNSYES e
Gain: 1x =
SMC ADC: 00 PLACE_NEAR=R7510. 2: 5 MM PLACE_NEAR=U4900. E2: 5MVI
R5329
M
112 10 s _=PPVOORE SO_CPU 15y 2 CPUVSENSE IN R33% | SMC CPU VSENSE . PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
156w . F&%NZEA;“"%" E2:5MM 11750008 3 RES, MIL FLI M 100K, 1/ 16W 0201, SWD, LF | C5349, C5359, C5369 LOADI SNS: NO
L 200 2UF
2 % \
361
GND_SMC AVSS w0 40 43 44 80
AXG Core Vol tage Sense (VNOO)
A Gain: 1x ISYI\C MASTER=D1 SENSORS SYNC DATE=02/ 20/ 201.
SMC ADC: 12 PLACE_NEAR=R7550. 2: 5 MV PLACE. NWwQUO o1 sM P r Sensor: Load SI d-e
b3 R5339 owe e :
T
o 0n = _so_cpu 1 AXGVSENSE IN 1% 3% . SMC AXG VSENSE m .o <SCH NUme| D
1/]2/W PLACE_NEAR=U4900. C1: 5MV App| e | nc. | I
" ]1C5339 ° <E4LABEL>
—_— 20051 NOTI CE OF PROPRI ETARY PROPERTY:
2 X THE | NFORMATI ON CONTAI NED HEREINIS THE
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CPU Hi gh Side Current

Gai n:
Rsense:

50x,
0. 003

V across Rsense:

SMC ADC. 08

=PPVI N _S5_HS COWPUTI NG

OTHER H gh Side Current

EDP: 8.8 A

Gai n:
Rsense:

100x,
0. 003

V across Rsense:

SMC ADC. 09

EDP: 17.4 A

( R5400)
52.2 mv

. _=PP3V3_SO_HS COWR

IP%f?ﬁAR:LEIlOU. 5:10MM

(R5410)
26.4 mv

Sense (I COR)

I NG | SNS

HS_COVPUTI NG | QUT

Sense (I OR)

PLACE_NEAR=U4900. BS: 5MM |,

SMC _CPU_HI ISENSE@ a0

PLACE_NEAR=U4900. B5: 5MV

GND_SMC_AVSS

«=PPBUS SO VSENSE 1 71, 2

SMC _OTHER HI _| SE

PLACE_NEAR=U4900. A5: 5MM

GND_SMC_AVSS

» _=PP3V3_SO_HS OTHER | SNS
1C5411
i =
i+ 2
—PPVI N S5 HS OTHER | SNS PRACE_NEAR=U5410. 4: 10MM SEsM
B CRITI Qﬁ*&é %%, I SNS HS OTHER N g R5412
My 1SN SCO0 our|6 | HS OTHER | OUT %P3
%
Rgéf)f}gl | SNS HS OTHER P4 ReF| L 1’2%0513‘”
=PPVI N S5_HS OTHER ISN$ R o oo a0 PLACE_NEAR-U4900. A5 S T,
° = - CRI Tl CAY
Charger (BMON Production) Current Sense (1 PBR)
Charger Gain: 36x, EDP: 6.6 A
Rsense: 0.010 (R7050)

SMC ADC. 07

PLACE_NEAR=U4900. A4: 5MV

R5429

s rm—CHGR_BVON

L 300K

1/, /W
201

DC-In (AMON) Current

Charger Gain: 20x, EDP. 4.6 A
Rsense: 0.020 (R7020)
SMC ADC: 04

, SMC_BVON_ | SENSE oo, o
1C5429
L 3300PF
2 -

0201CERM

PLACE_NEAR=U4900. Ad: 5MM
GND_SMC_AVSS 39 40 43 44 80

Sense (I DOR)

PLACE_NEAR=U4900. B3: 5MM

R5439

145. 3K

57 rm—CHGR_AMON

1/ /W
201

SMC DCI N | SENSE gm0
1C5439
— 2200PF
2 .

B4k ERM
PLACE_NEAR=U4900. B3: 5MM

GND_SMC_AVSS

39 40 43 44 80

39 40 43 44 80

CRI TI CAL
480
NT%SlGQCZ
SOT- 963
N- CHANNEL 5
Enabl es PBUS VSense
di vi der when in SO.
o D> =PBUSVSENS EN 2 G t
g
. \Q_j:
J_ 3
PBUS_SO_VSENSE | N M
5 G —
g
. \Q_j:
P- CHANNEL
R5481!
100K
ki
RBE80 ab
PLACE_NEAR=R5400. 1: 10 MV PBUSVSENS EN L D| V

a0

39 40 43 44 80

57 40 [T

PBUS Vol t age Sense & Enabl e (VPOR)

Gain: 0.167x
SMC ADC. 05

PBUSVSENS _EN L

PBUS_SO0_VSENSE

PLACE_NEAR=U4900. A3: 5MM

DC I n Vol tage Sense & Enabl e (VDOR)

DClI NVSENS_EN L

R5488*
27. 4K
%
17160
2b 2| Rthevenin = 4573 chns
SMC_PBUS_VSENSE oo o
R5489" PLACE_NEAR=U4900. A3: SMM
1
I B LOF
% 09
s T &
ab, 0361
GND_SMC_AVSS 39 40 43 44 80

PLACE_NEAR=U4900. A3: 5MM

R5492"
100K

DCI N_S5_VSENSE

PLACE_NEAR=U4900. F1: 5MM

Gain: 0.167x
SMC ADC: 03
CRI TI CAL
Enabl es DC-I1n VSense
di vi der when AC present. m%gﬁgegcz
SOT- 963
R5493 NORNEL |
—CHGR ACCK 1.9, NOSTUFF
1/5’%_/8w [
201 DCI N_VSENSE EN 2 S
R5494 | N
o > PM SUS_EN 1/\/5\!\/2 J_ 3
1/ 20w =
1
=PPDCI N_S5_VSENSE =
8 = 5 |
g
. \Q_j:
P- CHANNEL
R5491!
100K

PDCI NVSENS _EN L_DI V

R5498!
27. 4%5
4%
M:bezz Rthevenin = 4573 Chis
SMC_DCI N_VSENSE oD ©
R5499! PLACE_NEAR=U4900. F1: 5MV
2%kl |t C5499
62— 200 2UF
ML 2 GV
402, 0201
GND_SMC_AVSS 39 40 43 44 80

PLACE_NEAR=U4900. F1: 5MM

ISYNC MASTER=D1 SENSORS
Power Sensor:

Hi gh Side

SYNC DATE:O%/ 20/ 201]

d} Appl e I nc.
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Sensor A:
Left

Ther mal Set
PCH Proximty,

Fi n Pi pe,

Ri ght Fi

n St ack

12C Wite: 0x98, |2C Read: 0x99
545750
s =PP3V3_S0_GPUTHVENS 2 PP3V3 S0 GPUTHI\/EHNS R
iy R |: cs550
402 u
GPU TDI ODE_P 2 gw R551 |<1 1'1?6??52
Thermal Di ode: None ’5 PUAGE NEAR-U5550.2. 5 1 %,{zlg‘% %"mw
"""""""""""" hl - LF
' Pl acement Not e: 551 1 U5550 = 552 >
\
' None. , 0. 0022 — EMC1414- A- Al A
' NO_XNET_CONNECTI ON=TRUE L&\\{I’__ DFN
T, 402 2| pp1 THERM / Al 7 _GPUTHVBNS THM L
s _GPU TDI ODE N PLACE_NEAR=US550. 3: S5mm 3| pna ALERT* |58 GPUTHMBNS ALERT L
s GPUTHVBNS D P 4 |bP2/ DN svpaTAl 9 =SMBUS GPUTHVBNS SDA 2
3 PHACENEARELSSS0, % S 5 |ones o3 sveLk |10 =SMBUS_GPUTHMVBENS _SCL w
1 GND THRM_PAD
CRI Tl CAL 503 1 25252 L T
26BLP 0. 00 p— e
DRNLOOGEA- 3 NO_XNET_CONNECTI ON=TRUE LE'\\A/’ i X
2 | CRI TI CAL 402 Thermal Sensor: PCH Proximity (TPOP)
» GPUTHVENS D N PLACE_NEAR=USS50. S: Smm ' Pl acenent Note: ,
i i = ' Pl ace U5550 on top side on top
Thermal Di ode: Left Fin Stack (Tth) Ther mal Di ode: Ri ght Heat Pipe (Th2H) 1 of PCH. !
.............................................. \
' Pl acenent Note: . ' Pl acement Not e: . e
' Place (6501 on the top side on the corner ' Pl ace @503 under the top side on the corner
1close to the Left Fin Stack. ! 1close to the Right Fin Stack. !
| |
L o a o a2 e a2 @ @ @ @ @ @ =@ @ = = = = = = = L o o o o e o a2 @ @ @ @ @ @ = = = = = = = = =
Thermal Sensor B: o )
CPU Proximty, Menory Proximty, Airflow
12C Wite: 0x98, |12C Read: 0x99
R5570
s =PP3V3_S0_CPUTHVENS 1 2 PP3V3 CPUTI—éI\/SNS R
mm
A O £ Tresero
40. u
DDR3JHVENS D1_P 2 %&iﬂ R“'__"'__’170%1 1'1?3? 2
Thermal Di ode: Menory Proxinity (TI\/DP) , “ A NEAC 570 2 S 1 402 %,{zlg‘% %"mw
----------------------- - - LF
' Pl acenent Note: 1 = bk, 5
' Pl ace Q6506 on the bottom side, below the 506 1 0. 0025271__ U55_7Q
A : ' e EMC1414- A- Al A
1 row of Menory device, between 2nd/ 3rd device. DFM%OGG%":Z NO_XNET_CONNECTI m:'rRché \7’;_ DFN
Ul e o o o o oot 2 | CRI TI CAL oy 2| pp1 THERM / Al 7 _CPUTHVSBNS THM L
s DDR3THVENS D1_N PLACE_NEAR=U5570. 3: 5mm 3| pne ALERT*|, 8 CPUTHVBNS ALERT L
s CPUTHVENS D2_P 4 |oP2/ DN3 swoaTAl 9 =1 2C_CPUTHVSBNS_SDA Ve s
3 PLACE_NEAR=US570. 4: 5nm 5 |onos oPs svoLk |10 =1 2C_CPUTHVENS_ SCL P
CRI TI CAL 504 N GND  THRM PAD
AGBL P 0. 0022 f— 6 11
DRNLOOGEA- & NO_XNET_CONNECTI ON=TRUE LE'\\A/’ . i X
2 | CRI TI CAL 402 Thermal Sensor: CPU Proxinmity (TcOP)
s CPUTHVENS D2 N PLACE_NEARFUS570. 5: Smm ' Pl acenent Note: ,
. . ) ) = ' Pl ace U5570 on top side, on top of
Thermal Di ode: Airflow (TAOP) Thermal Di ode: Airflow (TALP) " the CPU. '
.............................................. |
' Pl acenent Note: 1. ' Pl acenent Note B e

' Place (6502 on the bottom side, belowleft

runderneath the left fan well in the neck.

T29 Di e

Ther ral Sensor:

3 CED TP_TBT THERM DP —

' Place (5504 on the either side,

' near LCD

'R5520
10K
5%16'\év
Z%QL
1542 »TBT _THERMD N NOSTUFF
X \'\5 PLACE_SI DE=TOP
JT_ SM520 PLACE_NEAR=U3600. B1: 2nm

Note: Use GND pin Bl on U3600 for N I|eg.

connector and DCI N connector.

ISYNC MASTER=D1 SENSORS
Ther mal

Sensor s

SYNC DATE:O%/ 20/ 201] I\

d} Appl e I nc.
®

TR E—
|<SGLNmbID
<E4LABEL>
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Left Fan
s =PP5V_SO FAN LT
s =PP3V3 SO FAN LT
CRI Tl CAL
R5650* J5650
27K FF14A- 5C R11DL- B- 3H

118w JORT-SM

R5655 i, Nex=—0O

47K
gg@ SMC FAN O TACH 1 2 7 FAN LT TACH 1
5% 2 g
1/ 16W
M- LF 3 o
o5 3
f
R5651 NCxE1o
> Q660 ,
G 2N7002DW X- G NC
Z SOT- 363 -
4 STKT 3 7 FAN LT PWM = 51850769

zg@_SNC FAN O CTL

3 [T SMC FAN 1 CTL

Ri ght Fan
s =PP5V_S0 FAN RT
s =PP3V3 SO FAN RT
CRI Tl CAL
R5660" J5660
47K FF14A- 5C R11DL- B- 3H
y 12382 JRT-SM
R5665 "oz Nex—O
39 (T} SMC FAN 1 TACH 1 4K 2 7 FAN RT TACH 1 o
1/5;/5;.W 2 O
ety El DS
o5 S
1o
NC X0
2
B660
s 2N7002DW X- G Nex—O
- SOT- 363 A
N\ 8Ty s » FAN RT_PWM = 51850769

SYNC DATE=07/29/ 2011} / \

ISYNC MASTER=J5_M.B
TTILE

Fan Connectors

d} Appl e I nc.
®

TG NOVEET sz |
| <SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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Il NOT TO REPRODUCE OR COPY I T
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3

el st CRI TI CAL
i PSOC USB CONTROLLER . |PD Fllex Connect or 05700 o
! | FF14-I8C R11DL Keyboard nnect or
I - USB | NTERFACES TO M.B | 2.0
I - SPI HOST TO z2 | R5708 ~ 51850848
| - TRACKPAD Pl CK BUTTONS | s _=PP3V3_S4 TPAD LAAAZ—q PP3V3 _TPAD_CONN iy s _=PP3V3_S4_ TPAD 2
| - KEYBOARD SCANNER e NOSTUFF Mol;tlrlﬁ 3 S oBrio. 20w a7 7 Z2_CLKIN 2[5 o _=PP3VA2_G3H_TPAD | ~
| PLACE_SI DE=BOTTOM | e 15708 M VDT, SO, =12C TPAD saL E1DS 3d
- R5704 _ YPASS=U5701. 49: 50: 11 mm o z F’F’5V 54 CUMULUS 1o 296
! vo SPRRVB SATPAD . TS v S3 psoc sveass=us701. BEEEHRTOL 48 BB H ! 2 S WNREECT rteg. 2gMy ~ =L2C_TPAD_SDA o 7 WS KBDL 299
| Y = | 201 NTLI NI:\W DTH= 6 o . WS KBD2 27 5
! 18w VOLTAGES3. 3V | = w7 _PSOC_SCLK 7 w7+ _WS_KBD3 24
I i 15704 |1 C5705 |1 C5706 | TPAD_5V: 4 » _PSOC_MOSI DY o \\5_KBDA4 EDY
| R57031 —_— 5Y 0 ‘/ ‘/ PLACE_NEAR=J5700. 18: 3MV P 72 SCLK 9 - \AB KB% 24
| 220K 2 §§§-1cem gé zgé : L5700 1 _PSOC_M SO ol o v+ \\6_KBD6 ZE DY
| M, . =PP5V_S4_TPAD 1 2 2l o o+ \W5_KBDB 21
_ = ! 0402-LF o7 Z2_MOSI 13 7 \\B_KBDO 29
: " ,;lpggg X‘AKE L ﬁ ﬁggg ! TPAD_SV: S4 .« PSOC F CS L 14 g w7 _WS_KBD10 19 g
I ¥, TBUTTON DI SABLE W5_KBD21 .. ! 15700 w22 CS L 2lo CAPS: INT ., VB KBDI1 85
! 7 I 9t UF w7 Z2_KEY_ACT_L 16 R5714  «_\5_KBD12 17
| o Z2_HOST | NTN W5_KBD20 7 a7 > 8% pLace NEAR-5700. 18: 3Mu Pl CKB L =1° 113 WS _KBD13 16 °
» WS _LEFT_SHI FT_KEY WS_KBD19 .., I Bk B 0| ., _ WS KBDI5 C 1 2 i )
! WS LEFT OPTI ON KEY WS KBD18 [ oo w s Z2_HOST | NTN 2o AN w7 W KBD14 N0
| - iy ] 18w 7 \\5_KBD15_CAP 14
! R5700* 19 05" 32
| o|lw|<|m|a|a|o|o|o|~|o]|v|<|n = . p () 40. - W5_KBD16__NUI o
| w|lw(v|v|v|b|b|<|<| ||| ! E’PLAADcEstgXR—J57OO 18: 3MM 252035% R5715 27 _W5_KBD17 12 o
| SNOROKNL L= SR, ! Lo707 W KBDL6N 1.0 5 | «. W6 KBDIB 5
NNOOOO>So0000oNN | FERR- 120- OHW 1. 5A 201, W5_KBD19 19
| .~ W5_CONTROL_KEY Ipp 3R AEEEE""EEEERY p2 2/42 ws kBDI7 ., | , 5% M 5o
[ wo Z2_KEY ACT L Ap2_1 CRI TI CAL P2_0[4L__W5_KBDIG6N ., o400 LF Bl A KBDR1 a°
| NCx—3P4_7 oM T pa_6[40 W5 _KBDI5_C . ! TPAD 89 S5 E ° T WS _KBD22 7o
| « m_TPAD_VBUS_EN 4ps 5 U5701 Pa_a[30 W6 KBDIA™ ., : c5r07 R5710 . W kBD23 DY
38 WS KBD13 ., N 1K R
I NCx*— Eﬁ—i Cy8C24794 Eﬁ—g 37 W& KBDL2 | S 1% PLACE NEAR=35700. 18: 3MM w030 7 SMC_ONOFF_L 1 2 ; W5_KBD_ONCOFF| L 9,
| NCx—3P4_ | SR CERM .=PP3V42_G3H TPAD 5% 4
=7 _PSOC M SO 1P3 7 (SYM VER2) P3 6|36 W5 _KBD11 . | 0201 C5710 1 1§¥v WS LEET SHI FT KBD 3°
! 2. PSOC F CS L 8p3 5 P3 4|35 WS _KBD10 7 a7 | = 402 ar 3
! -+ BSQC WIS 9p33 33752983 P3 o[s VEKEDD .., ! 1 C5750 > 3 VB CONTRGL Keb |1
| w7 PSOC _SCLK 10p3 1 P3_0|33 W5 KBDB . | o/j_U;: £ 2 a7 7 o
I =7 Z2_M SO 1l p5 7 P5_6/32__ WS KBD7 iy | = 2 3;{ CERM : o
I w22 CS L 12P5_5 P5_4[31 \A\Ag KBDL . , www.qdzbwx.com s 0402 = +—O
a7 7 VOS| P5 3 P5 2130 VWO KBDz 54 L
: w7 _Z2_SCLK 14p5~1 Noongo P5 029 VWS KBDZ ;. | Us750 . RT-SM
T (O | [ SLGAAPO21 = FF14A- 30C- RL1DL- B- 3§
! Ao B THRM—57 | TOFN o
, rearf4inaSERnaaa s =PP3V3_S4_TPAD 4 N J5713
| SESEENEENEREEE ! T . LEFT SH ET KEY RIS
I TP_PSOC SCL V& KBD4 ! 1+ W5 LEFT SHI FT_KBD ATENSS D S " /51850752
7 47 | TH
I TP_PSOC SDA W5 _KBDS , oo M6 LEFT CPTION KBD 242 = I, ) — QT 28 VS LEFT_CPTION KEY., SMC Manual Reset & Isol ation
| TP_PSCC P1_3 = W5 _KBD6 7 a7 3 ur 317 W5 CONTROL_KEY ., Left shift, option & control keys combined with pover button cause SMC RESET# assertion
| TP_ISSP_SCLK P1_1 TP_I SSP_SDATA P1_0 : 7 B CONTRQL_KBD o >~ Keys ANDod vi th NEP pover Lo i sl ate when NG i s not pover ed
| I SSP SCLK/ I 2C ngf01 | SSP SDATA/ | 2C SDA | our AL 6 SML TPAD RST_L - No IPD on GE input pin PP3V3_S4 (symbol error)
| Z2 CLKIN ., )
| o _USB TPAD P 1,2 2 i USB TPAD R P TP P7_7 | TRy CAPSTEX CAPSTEXf CAPSTEX
! I\//Sy\/ (PP3V3_S3_PSQC) I o — R5740" R5738!| R5736'
1/ 20w . | .
| 1 o | ) 1 /120 I°§° 1/120 5‘) 1/120 5‘) CAP7S3 ~
| 1C5702 [1C5703 (1 C5701 §¥"
| R527402 L T60PF” L g 1UF 4 7UF ! 201, 201, 201, %m152P
o _USB TPAD N 1 2 12 USB TPAD R N T é% T; % . gogg, I = ) SOT 563~ HF
| - CERM X X
| 156w 0201 s T43 : o _=PP3V3_S4_ TPAD A
201
| BYPASS=U5701. ggg 5 CAPS: EXT| CAPS: EXT| CAPS: EXT
£ pASS2UBTb1. 22; 19: |
I = BvhRs&-(Bro1. 22:10:11 o IR5730 |*R5732 |'R5734 CAPS: EXE
| | 10K 10K 20K :
______________________________________________________ § 250w 250w § 250w U57+30 NERENR-Y BFEES: 2MM
Ic [PIN NAVE | CURRENT | RSNS | V_SNS POVER BUTTON DI SABLE TPAD Buttons Di sabl e 2201 2201 2201 L{MBO3ADGHR
— = o SULTON DL oABLE CAP VREF | 6 ]|_ (B
TMP102 v+ 10UA 2.55 KOHM| 0. 0255 V| 0. 255E-6 W PLACE THESE COVPONENTS CLOSE TO 5800 V& KBDLS C e > 7
80UA 0.204 V| 16.32E-6 W ? Q1 (s ™ semnes e & oz o vt e e e | | — KBD1S CAP
— A .
3v3 LDO VDD  |60MA (MAX) | 10 OHM (0.6  V 36E-3 W SSMBNS7FEEARE | | T—Z_'\ 1 CAP COMP H g 2
VOUT |60MA (MAX) | 0.2 OHM [0.012 V| 0.72E-3 W ,_ CAP_VREF H 3[+] >
THE TPAD BUTTONS WLL BE DI SABLE CAPS: EXT| CAPS: EXT| CAPS: EXT
PSOC VDD 8MA (TYP) 1.5 OHM | 0.012 V 96E-6 W, A TrE PR BT ML | 1R5731 'R5733 1R5735 GN\D
14MA ( MAX) 0.021 V 294E-6 W, T ; ST "
LiD GPEN = SMCLIDLLE - 3,42V
18V BOOSTER VI N AMA (MAX) | 4.7 OHM | 0.0188 V| 75.2E-6 W w0 s m—SME LID | L LID CLOSE = SMCLID_LC < 0. 50V yé‘éow ;oé‘éow yé‘éow RN Uy BFES: 2
= 55
BOM Options available to CSA 5 L . 8
TPAD_5V: S4 Original inplenentation off PP5V_S4 TPADSY_FETNO Caps Lock LED Drive = i DVN3730UFB4
TPAD 5V: LDO S4 PP5V_S5 LDO power in S4 only R5720 5V TPAD FET %734 DFNI00GH-
TPAD 5V: LDO S5 PP5V_S5 LDO power 1 2 LVER
All RC val ues are TBD /%\,F/é}/gg MOSFET hlatind Wi5_KBDL5_C CAP_COVP_H | CAP_COVP_L | *736 | *738 | LED Qurrent SSVBKISA V\'/AEZE o
402 CHANNEL P-TYPE 12V ﬁ
5V TRACKPAD S4 FET | TPap 5v FET: YES ros(a 29 nohm @. v z ! ! off off none
CRITI CAL 1 0 1 on of f source 1 G* S L
nggg] LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CAP_COWP_ L 2 =
. =PP5V_S5_TPAD scra-et
il -
_ T ,r(_\r’“‘lo - FR5V _S5RS4_CUMULUS =
TR TPAD_5V_FET: YES TPAD*CSSV;ZF o YES 1271 \Rﬂ?‘rlﬁ SCW BTHES: 2904 e Snc o oouzor
SSMBK15FV 0. 0330F —— T © -
S0 Ve 1 i KEYBOARD/ TRACKPAD (1 OF 2)
i «| TPAD_5V_FET:|YES
TPAD_5V_FET: YES
-~ C5723 Appl e I nc
R5722 e p :
. 3K, pdvoumaus sq ills BOM GROUP BOM OPTI ONS ® AL
o 50 =P5VS4_EN N JAN TPAD_5V_LDC S4 TPAD_5V_FET: YES, TPAD 5V: S5 NOTI CE OF PROPRI ETARY PROPERTY:
— 0
= 2% x5k TPAD_5V_LDC S5 TPAD_5V_FET: NO, TPAD_5V: S5 PHGPR ETARY PROPERIY O APPLE | Ne, & 18
— — — — — THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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s« =PP3V3_S0_TPAD
'R5858
470K
5%15}4\/
25’%‘&
48 39 (OOT} SMC_SYS KBDLED CRI Tl CAL
J5815
'R5859 AAO7A- SO10- VAL
4. 7K F- ST-SM R
%
Tew m
2
.5 - _KBDLED CATHODE2 2l 6ot KBDLED CATHODEL1 ; 4
w7 _PP_KBD B T\ 416 o0 PP_KBD_BOOST_VOUT ; 4
; SMC KBDLED PRESENT_L 616 o045 5815 PIN 5 1S GROUNDED ON KEYBOARD BACKLI GHT FLEX
TIRgE
0 O
13 s
Keyboard Backlight Driver & Detection P
To detect Keyboard backlight, SMC will = ::_
516S0899

tristate and read SMC_SYS_KBDLED:

If LON keyboard backlight present
If HIGH keyboard backlight not present

PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

13850811

CAP, CER 4. 7UF, 10% 25V, X6S, 0603

C5810, C5811

CRI TI CAL

s =PP5V_S0_KBDLED

s SMC SYS KBDLED 1,2, 2

a8

15251701 COvVBO

Keyboard Backl i ght Connect

or

371S0490
CEISTé gg'- CRI TI CAL
10UH- 20% 1. 4A- 0. 17CHM D5850
LYY Y L2 KBDLED'§§I\F€ A|>‘||K . . . . . PP_KBD B "
f PSTO41H CDHAGDL4- SM 35 NM\‘NE %—W
fse10 B reconees | |:eog00 ]+ coge1 | cogea | 003 |- cogod
Liow XVB8500) T, iy — iy — iy — iy — iy
R 40'2 SM, X5R, X5R. X5R. 6(25{3 é}g—ZCERM
%gé, %gé, 402 2 0603 0603 0603
Tk 1 1
0603 0603
1 Pph KBDBOOST XW =
= NOSTUFF a
1R5870 |, ASSTHF TSRS
PPVI N SO KBDLED C 237k L 55%
— 5%
1 Ch850 [+ C5851 e o oV
—L IUF 0. 01UF Q02T (7 g
S % S 18y PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
X7R- CERM
Y .. GND_KBDLED_AGND T 66581 T 0402 TURE 11650004 2 RES, MIL FI LM 1/ 16W 0, 5, 0402, SMD, LF R5852, R5853 CRI TI CAL KBDBKLT: PROD
iisw PVDC _KBDLED 'R5871 |, c5871
oz Jicess2 4 - TNkl
1UF fr it d 5 30V
:I; 3% L 62 B
R5§O%0Kl . GND_KBDLED AGND BR Us850 D _KBDLED_ AGND a8
50 TQFN
%,’;12‘;” KBDLED EN 6 |en S il 9
7
| sMc_SYS KBDLED FILTER 5 |pvw E o 12 KBDLED_OVP
R5851 KBDLED_RSET 3 lrser @ KBDBKLT: ENG
KBDLER FPW 8 |rpw b1 RECTPYM R5852
Y 13 : a
Ty KBDLED FSW 4 e o KBDLED CATHODEL R 1m2 — — EI(?EBDLED CATHODEL _,
o KBDLED 2 |l o i e RS F VRERERR [ BHES: 2 W
| _LEDS 804/ RSET CRI TI CAL > 14 ¢ LKBDLED CATHODE2 R 402 1,1\9\-/\2/ KBDLED CATHCDE2 .,
NOSTUFF 1 C5853 1 L L =~ : o Lo
[G8854 ['R5855 |'R5856L 330F R854 | nosTURE 99 S ey Piee3
15 40. 2K 137K %, 50 'R5857 2 § Ry 402
p— 1% 2 28%m 116w 1OOK
50V 1/16W 1/16W 702 M- LF
2 CERM M- LF M- LF 2402 — S :
402 2402 2402 KBDLEQQ E _RC iIO;GW
2
o o828
SEE SPE¢ FOR OTHERS — Oj,
2 5y XW5800
X5 M VNG PO 5 KPR YN
GND_KBDLED AGND ) rr———— —
MR REER KEYBOARDY TRACKPAD (2 COF 2)
d} Appl e I nc. SCH "NUM>
1 1 o <E4LABEL>
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s _=PP3V3_S3 SMS

BYPASS=U5920. 14: 13: 8 nm

SMs SMs
PLA | DE=T¢
5926 | |+ C5922 3 s CESIDET® g | NosTUFF
12%% —_-— go-;éur VDD VDD_TO R5920°| R5925*
2 10K 10K
-’ i Vs NCX—}¢  U5920 P O
- .19 1 NCx—, 1/ 20w 1/ 20w SMVs
BYPASS=U5920. 14: 13: 8 nm R5924 LI S331DLH W
10K oA 201, R5923
50 10 csl 0
= 20w " EQESERVED 1 2 =12C SMC SMS SDA aD -
01, CRTICAL o J7  SMS ADDR SELECT | 1w
MF
0 30 ¢oomp—SMB LINT L 1t I NT1 SDA/ SDI / SDQ & 12C SMC SVS SDA R 201
; _TP_SMB | NT2 9 || NT2 SCL/ SPC_4 12C SMC SM5 SCL R SMS
~ GND— SMvs R5922
1
EEEE RE921 LANA 2 =12C SMC SV SCL am e
33850687 5% 59
1/ 20 v 20w
PLACEMENT_NOTE=See schenmatic for orientation. 2{‘5 2 201
= SMB_ADDR SELECT=0 Addr: O0x30(W)/0x31(Rd)
Desired orientation when placed on top-side (view top): SM5_ADDR_SELECT=1 Addr: Ox32(W)/0x33(Rd)
NOTE: SDA and SCL have internal pull-ups to VDD IO
Front of system
Circle indicates pin 1 |ocation when placed
in correct orientation
s _=PP3V3 S3 GYRO
GYRO GYRO GYRO
1.C5940 15941 1 C5943
Lgior Lgivr —LjiooF ( ;YRO
-1 10% -1 10% -1 20%
2 %r’ 2 SR’ 2 &AW xR
GYRO 201 201 0402- 1
R5944 (WRI TE: OXDO READ: 0XD1)
10K
50w GRO w9
561 RES/ VDI VDD_T O = oo
2 a - R5946
= 0
cs pU = I2C A 9 gB 33850927 = 8KHZ . . siccsworosa e
INT ARE PUSH PULL LGJGAL e
GYRO CS 5lcs scL_spd 2 12C SMC GYRO SOL_R 201
TP 1RO GYRO INT2 L e— 2GR sbaspi_spd 3 12C SMC GYRO SDA R GYRO
4
TP_GYRO SYNC - CIDEN SDO_SAO R5947
CRI Tl CAL 0 _
TP I RQ GYRO INT1 L - 7| NT1 rEsol 9 L 2 =12C SMC GYRO SDA Va:n Xd
14 10 5%
PLLFILT RES1 1720w
RES2| 11 201
Res3| 12
GND
(]
—
PLLFI LT GYRO )
GYRO
1 C5942 L
0. 47UF =
10%
2 &2 xor
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 =% F
10K 2 2%
5%, 201
1/ 20w
5201

ISYNC MASTER=J5_M.B SYNC _DATE=07/29/ 2011
TTILE

DI A TAL ACCELEROVETER & GYRO

d} Appl e I nc.
®
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s =PP3V3 SUS ROM

DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED
Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

1
R6101 C6100 ¢ ®| crmica
3, 3K 0. 1UF —— VDD
oow BT U6100
, 201 o GE6Y! 64MBI T
WSON
a1 a0 (TR SPI_M.B CLK 6_|scK Sl /sl ool 5 SPI_M.B MOSI Yanyi EURE
SST25VF064C
OM T_TABLE
N na SPL_MB CS L 14 ce - 5
SPL_ W L 3 ] wer SO sal 1 SPI_M.B M SO oo o -
4120 7 [T SPI ROM USE_M.B 7 ARST*/ HOLD*
NOTE: If HOLD* is asserted VSS THRM PAD
ROM wi || ignore SPI cycles. N

IS vasTeR=313 M8 SYNC_DATE=01/ 20/ 201
T
SPI ROM
BTG, ROV T
<
d} Appl e | nc. SCH_NUM=| D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\O_b
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG R —
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www.qdzbwx.com

L6201
FERR- 22- OHM 1A- 0. 065- OHM

Y YL

U6201 CONSUMES 40MA MAX. FROM 1.5V RAIL

AUDI O CODEC

APPLE P/ N 353S2355

PPSV_AUDI O HPANP

o [Ty—=PPLV5 SO AUDI O o o PP1V5 SO _AUDI O DI G
M NI NEW OTF=0. 6 W
0201 M N_NECK_W DTH=0. 2 mm
c6210 |t 1CB211  VAMERSY
4. 7UF 0. 1UF
205 1%, . PPAV5_AUDI O ANALOG Y 5 5
2
i Sor CRITI CAL CRI TI CAL
06219 * Cg’ 11u‘F1 - - E:SUZF13
= . . - L
} "o C6211§ 1 .l ge2a7 X5R cégr?:;_ Te iégﬂ CERM
55 54 52 51 GND_AUDI O CODEC . P8V 2 0. }g% f— %L?%UF - SERY B
CRI TI CAL CRITICAL  0805-LLP-1 < ol w o 20%
ss s =PP3V3 SO _AUDI O 55 54 51 [TRy-PP4VE_AUDI O ANALOG 6221 1 1 CB220 ) N 3 ar o 2 2 o G\D_AUDI O CODEC 51 52 54 55
15UF M N_LI NE_W DTH=0. 20| D VA REF VA HP A AUDI 51 52 54 55
M N OsRE: 15 = =
'R6250 'R6210 ig‘zﬂ 2 2 )g‘(g’zﬂ M N_LINE wmwﬁnw d 29 VBI AS_DAC
LI NE AUD HP_PX L
Reg52 g %gK 1R6251 2 67K 0402 0402 R B BTH=O- 15MM 44 |vp_FiLT+ :ngiL 4305 M N_LLNE W OTH=Q 30 M N NEGK_W DTH=Q 10 Atg £ l:,C):ET = ooy 52 5
=7 D SPKRCONN_L_| B /\/\/\/2 it 10K g W CS4206 FN 41 |vp FiLT LJ6201 QUT_| M N LINE W DTH=0 3MV M N_NECK_W DTH=Q 10V ORT o = s
MVERRY = LON L 2402 Tiew , %1 M NCRESW DTHEg, Saht CS%Z:SBB HPREF|__39 M NLLLNE W OTHED 3000 M N_NECK_\W DTHEQ 2000 AUD_HP_PORT_REF am -
VE- LF
= NE-LF
FG = HI GH s 2402 ss 7 [TR)-AUD_DM C SDA1 2 _|GPI 0O/ DM C_SDAL LI NEOUT_ L1+ 35 AUD LOL L P oD 5
R6§53 SPKROONN_L_I D_R 12_{GPI OL) DY C SRR, LI NEQUT_L1-| 34 AD LOL L N [oOmy 53 s LFT SUBWOOFER AMP. SIG. SCURCE
55 7 [C)—SPKROONN R 1D LAAN 2 SPKRCONN R 1 D R 14 lcPice - LI NEQUT_R1+|_36 AUD LOL R P oo 52 e
1o = @ADL IO 3 15 |ePi o8 LI NEQUT_R1-| 37 AUD LOL R N oD SUBWOOFER AMP. SI G SOURCE
MeLE - AUD SENSE A 13 |SENSE A LI NEQUT_L2+| 31 ADL® L P {OD ™ | ET. SPKR AMP. SIG  SOURCE
LI NEQUT_L2-| 30 AUD L2 L N ooy 50 70 ) )
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43 |FLYC OUT_| oo 5 7
C6216 (1 106226 42 |FLYN
10F 0. 1UF M CBI Asl_16 TP_AUD CODEC M CBIAS
& T 2 i MRS T
R xR 3 m_H CRITICAL M N_LI NE_W DTH=0. 20MVi i
v 54206 VOOM M NNEGKW DTH=0 151
L M N_NECK_W DTH=0. 15WM OM—28-C4200 VAU
= 1 VL IF
LINEIN L+ 21 NO TEST=TRUE NC AU LI P L NC
. HDA BIT CLK 6 _|BI TOLK LINEIN G NO TEST=TRUE NC AUD LI _REF_ NC
7s 17 [T HDA SYNC LI NEI N_R+|_23 NQ TEST=TRUE NC AUD LI P R NC
R6211 | 10 |svne
22
HDA_SDI NO 1 2 75 AUD SDI_R 8 |sDi M CIN_L+|_18 ADMC IN. P 54 78
s 7 D NV = < EXT coDE
1 Tow 5 |spo MCINL-| 17 ADMC IN. N e McC C | NPUT
VE-LF M Gl N_R+_19
w0z 11 * =
7s 17 (0T} HDA SDOUT | | RESET M CIN_R|_20
7s 17 [T HDA RST L TP AUD MC INRP
zAUD_SPDIE_IN 47 |SPDIF_IN
— ADG_27 CS4206_VREF_ADC
AUD_SPDI F_QUT 48 |sPDiF_out VREF+_ N CLTIE W DTTED- 2V NC TP AID MC INRN -
M N_NECK_W DTH-0. 15MM
DM C SCL| 4 AUD C CKH R R6241
'R6254 = 1 0
k LAAAZ AUD DM C CLK oo s
20w DG\D THRM PAD_AGND 1/%0w
MF
pt01 1 o J 20
< o
L c6224 |, L|* C6225
= = 1UF—— ——10UF
20% T T 20%
fra 2 16V
T TANT- PaLY
0603- SM 0805-LLP-1
R632320
547@ AUD_SPDI F_QL ACK 1IAANA 2
5% 55 54 52 51 GND_AUDI O QODEC M N R DD M
1/ 16W VOLTAGE=0V
MF-LF
402
DI FF FSI NPUT= 2. 45VRMS
APPLE P/ N 35352456 SE FSINPUT= 1. 22VRVB
DAC1 FSOQUTPUT= 1. 34VRMS
L6202 VNI NE W DTH0. 2004 DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
FERR- 22- OHM 1A- 0. 065- CHM M N_NECK W DTH=0. 15M1 DAC2/ 3 FSOQUTPUTSE= 1. 34VRMS
D1: PLACE XW5201 NEAR 5V SOURCE LYY Y Lz PP5V AUDLO HPAMP o,
0201
XW6201 L6200 M N_LI NE_W DTH=0. 20MM M N_LI NE_W DTH=0. 20MM
FERR- 22- CHM 1A- 0. 065- OHM M N_NEGC_W DTH=0. 15Mv U6200 M N_NECK™W DTH=0’ 15My
£ VOLTAGES5V TPET1748 VOLTAGE-4. 5V
8 =PP5V_SO_AUDI O 1 2 _PP5V_SO0 _AUDI O XW, 1 2 4V5 REG I N SIIN ouT] 1 PP4V5 AUDI O ANALOG @ 51 54 55
M N_LT NE_W DTF=0, 60
M N_NECK_W DTH=0. 20MV 0201 CRI Tl CAL
VOLTAGE=5V R262220 4V5 REG EN 4|EN NR/ FB[3 4V5 NR
54 516 [Ty =PP3V3 SO AUDODIG 1 > oo N wrron I
56 Tl T
yzow 1 6200 B C6202 1 C6203 SYNC MASTER=D1 AUDI O
201 miaz
—— 1UF XW5200 0.1UF —/— ——1.0UF CGDE
T £ T T,y AUDI O C/ REGULATOR
2 xR 1 2 X5R- CERM 2 2 X5R- CERM
402 % 0201 0201-1
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NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

ZOBEL
54 51 E AUD HP PORT L
CRI TI CAL
C6300 :
o1k —
*ok 2 'R6302
NC AUD HP ZOBEL L :}ﬂ(/gK
M N-KENR_VY BTHES: 36WM 1/ 20W
R630Q" 5
5%
1/ 20w
M
201,
55 54 51@ GND_AUDI O CODEC
R6310"
39
1/ 23%
s 'R6312
2 10K
1%
1/ 20w
2201

NC AUD HP ZOBEL R

M N_LINE W DTH=0. 30MM
M NZNECK_W DTH=0. 20MM
CRI TI CAL

o8

o
RO<E

54 51 [TRy-AUD HP PCRT R
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53 9 PPSV SO AUDI O AMP L

criTicAL
\
CRI TI CAL CRI TI CAL 6612 hd
2

a7
FERF&?S{}OOGM 6613 (2o PLACE_NEAR=UB610. AL: 5. 1MM
© 1000- 0. 01UF Py 1 06611
78 51 TN)—AD LR LN : el 2 aun sexeae CTiE T e 2 0. 1F
pu— I = 2 I
L6611 5614 sov PVDD 0402
4X MONO SPEAKER AMPLI FI ERS (MAX98300 & SSMR375) FERR- 1000- GHM P it U6610
APN. 35352888 & 35352958 Y Y NO_TEST=TRUE =
WD 1P | P il 2 LD _SPKRAMP LI N N N SPKRCONN L_QUT N
GAIN = +3 DB 5 D ™ CKPLUS_WAI VE=ndi f pr _badt er[f TTLLI b D7D, €0 071 oD 7 o0 7
0402 +_BL M N_NEGC_W DTH=0. 10 M1
1ST ORDER FC (L&) = NOM 569 HZ CRI TI CAL o = > pr adterm
1ST ORDER FC (SUB) = NOM 9 HZ Towon
55 AUD_SPKRAVP_SHUTDOM L o o e e
M N_LI NE_W DTH=0. 40 MV m T e

L6601
FERR- 1000- OHVI

1
R6600

51 )AL o3 ] 2 100K
0402 116w

CRITI CAL WF-LF
02

M N_NEGC W DTH=0. 10 M1

53 9 PPSV SO _AUDI O AVP R

FERR- 1000- OHVI

oRITICAL
ORI Tl CAL 6622 PLACE_NEAR=US620. AL: 5. 1MV
L6620 6623
47UF 3 1 08621
200
0.01UF o 0. 1UF
78 51 : w2 \n_SPKRAVP_RIN P | I : T VDD 10
- 2
0402 i Kok cer
o~ SPKRCONN R QUT P 755 78
oRITICAL 1o = U6620 0402 TN LI N W DI040 1T oD
L6621 C6624 o cerat MAX98300 M N_NEQC W DTH=0. 10 MW
FERR- 1000- CHM 0402 WP =
0.01UF NO_TEST=TRUE SPKROONN R QUT N 755 78
R . I 78|_sPKRAVE RIN P AN+ QuTH_BL M N_LI NE_W DTH-0. 40 WM oD
78 51 78 UD_SPKRAMP_RI N_N 1 2 B3 @ M N_NEGC W DTH=0. 10 MU
a0 78 | N- auT-
o NO_TEST=TRUE
oRITICAL Lo
TG 53 AUD SPKRANP_SHUTDOM L o 2 SHDN* GAIN_ S _SPKR R GAIN
B2 INC
NCSTUEE R6620
R6601 100K
100K PGND s
539 PSV_SO_AUDI O gV R 5% oW
20w 9 NE- LR
W 02,
201,
PLACE_NEAR=U6630. C2: 5. 1MV
ORI TI CA ORI TI CA
1 1 1
i +|" ce635 4| ce632 6631 I
CRI TI CAl T ATWUF — " 47UF — 1 =
L6630 6633 T 2o — 200 1o
FERR 1000- OHM 2 sav 2 e3v 3 )
; - 0. 220F POLY- TANT POLY- TANT. R TLCY XTR CERM
NO_TEST=TRUE 0805- LLP 0805- LL VDD 0402 SPKRCONN SR QUT P 755 78
78 51 : 78l_2 | _esmne M LI NE W1 DTH0. 40 TAT oD
o102 I U630 M N NEG W DTHO. 10 104
10% SSMe375
16v. CsP
)N+ T+ =
oRITICAL w| N\ out- L=
L6631  bea
FERR. 1000- O 6634 53 AUD_SPKRAMP_SHUTDOWN L 2 spr GAl NL& TP SVR GAIN SPKROONN SR QUT N oD 7 55 7
0. 2208 M N LINE. W1 DTH-0. 20 1T
. . 1 o M N NEGR W BTH. 10 WA
78 51 8 = EDGE|
0402 G\D
Y a
530 PPSV_SQUAUDI O AMP_ L
oRITICAL PLACE_NEAR=UG40. C2: 5. 1MV
oRITICAL oRITI CAL
1 .
L6640 CB643 6642 c8641
FERR 1000- OHM o oatr L e J Bt
Y Y Yoo ahotes=tee Ik NO_TEST=TRUE I 20% T - . N
Do N U SPKRAVE | SUBI N P LSRN P 6.3v ROONN SL_ouT
e 5 0> i i 0805- LU 2 B tar Y] wrica ? ar oD 7 e 7
0402 0805-LL VDD M N_LI NE_W DTH=0. 40 MM
0% 6640 M N_NECK_W DTH=0. 10 M1
Y "
Sor SSMR375
wecsP f f—
CRI TI CAL B o CKPLUS_WAI VE=ndi f pr _badterm
L6641 CRITI CAL | N+ oUT+|
=
6644 al N ouT- B (,‘KPLl570W VE: pal pr badter m
FERR- 1000- OHM PPV
1 e = — N N | o s ane oD
75 51 TR o e 8 L SPKRAVP_I SUBI N N e L STRIN N 53 AUD_SPKRAVP_SHUTDOM L SD~ GAl TP SW GAIN LN VI D0, 40 1
1T M N NEGEW DT, 10 14
o402
10 -
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a
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8 7 6 5 4 3 2 1

55 51 PP4V5_AUDI O ANAL OG

sas18 =PP3V3_S0_AUDI O DI G p— PORT B LEFT( HEADSET M C) AUDI O JACK: HP CONNECTOR W TH M KEY & CHS
1 06755 HP=80HZ, LP=10.63KHZ
R6762" == f{F
| 2C PULLUPS ON SOQUTHBRI DGE PAGE g 230‘,/\7 2 }SZR_ CERML M KEY 1A
e APN: 35352640
2 M KEY ADDRESS: WRI TE=72H, READ=73H
2 L6754 M N_LI NE_W DTH=0. 20MV
g FERR- 22- OHM 1A- 0. 065- OHM M?sgiv:gwu 1smm
AVDD s =PP3V42 _G3H AUDIO 1 ( Y Y 2 . PP3V42 ,GH3_AUDI O LC D
" o201
CD3282A1
WCSP 1.C6790
s« AUDI O SCL 3 [sc. mMcoBiag_ S HS M C BIAS TUF CRI TI CAL
s AUDI O SDA B3 |spa  perecr] BL HS_SW DET 2 i 1 6754 FERR: 33- IR0 § BA- 0. 09- CHM
10 @m—AUD_12C I NT_L D3 Jint*  ByPAasg_DL Hg RX_BP 02 Zf ?gg}UF Us HsS MC (Y YY)z ; AUD_CONN_M C
- 0201
2 AUD | PHS_SW TCH EN A3 |enseLe NO_XNET_CONNECTI ON=TRUE 1 e cerm
i nn R6754* = CRITI CAL
Al |HpET 1K ss s 52 51 GND_AUDI O CODEC L6700
o o o ua5% 120- CFAM 25% 1. 3A
= 2 8 2, 3 . US HS GND 1 2 ; AUD_CONN SLEEVE XW
. < 1C6756 T RCLTNE W DITED. 4t 0402 > .
R61705(>) E ol & - 98_%01u|: = M NREGCW B0, o6Md FRECK- :
10V j—
128w 2 Xk ceRm U6750 LETES
TSSASZISYF 120 FE 02 1 on
TI CAL B o) CH HS GND 1 [ 2 ; AUD CONN M C XW
5554 52 51 GND_AUDI O CODEC CHS_CLAIMPt D4 i M N Do, S 0402 N-NECK-W DTH=0 2
NO_XNE|_CONI RUE INECTI ON=TRYE
R6751 "R 753G 763 38 | RavPO
1 AR 122K, 122K s o Ao aaw
= AAYA i
&182 o b b P CLAVPO APN: 5100009
0. 10F R6750 % % % s oo =PP3V3_SO_AUDI O DI G :
,Esj@AUDMCINLP 1]]2 «HS M,C H, RC LAAN2 »HS M C HI D2 |mc M c1| Bl CRITI CAL
JAN oL oM nHS MC LO D1 | Rer M cz[ CL o 7 @m—AUD_SPDIF_OQUT_JACK 51\11 g87(32174
%~ R6756! 1 G750 w ST o C
201 10%§ 6800PF s D AUDI O SCIA3 | scL “ AUD_TI PDET_I NV 22
18% B AUDI O_SDA4 << E)
&Tf% Ve 2 ié\é X7R- CERM ° A2 o 1 2
0. 1UF 201, 0201 R6g59 ADDR Aol
o q@pAUD MCINL N 1]]2 =HSMQLOJ 1 2 28 o ot
|1 5% 66 OO oXe
Joge 1/’%_8w XV\BS'351 ~ 210 o2
=5 NO_RNET_CONNECTI ON=TRUE « AUD HP_PORT_REF &g, 2 olg| o o Lo o2
R6760* PLACE_NEAR=U6750. D1: 5. 1MM L9,
475 NO_XNET_CONNECT| ON=TRUE s > US _HS_GNO 13 SO EY
4 offe
50 E| ETERTO, 55 QUILQE; BAND 12 st CH HS GN\D 7 572 Ois
ReEBE R E SRR R 201, s 51 52 s _GND_AUDI O OQPEC FERR- 33- OV 0. BA- 0. 09: CHI! wlo ol
NOSTUFF CH HS M C 1YY Y2 7 AUD_CONN_SLEEVE 19 20
0201 O O
23
ss 54 52 1 GND_AUDI O CODEC = 9
CRI TI_CAL
L6705
120- OHM 25% 1. 3A B
52 51 AUD HP PORT R 1 2 ; AUD CONN HP_RI GHT
MTN_NECK-W DTH=0. 1MM 0402 | - .
| 2C ADDRESSES
CRITI CAL
M KEY U6751 READ 0111 0011 0X73 L67
MKEY  U6751 WRITE 0111 0010 0x72 FERR- 470- OHM
CHS u6750 READ 0111 0111 oOX77 55 OO AUD_TYPEDET 1 Y 2 ; AUD CONN TYPEDET
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CODEC QUTPUT SI GNAL PATHS

Funem o e cowerren o oL Fp— (S — AN 51850627
Prne o o0z (2 02 (2 009 (5. wa 000 (8
TveeTeRS ox0a (4) ox0a (4) ox08 (1) wios NA 2- M C CONNECTOR
o 03 (9 o0 (09 axon (10) @ias wa R ne b Ao
s o A 009 (8) o0 (169 A o0 () R6885 ozt VRS CRI TI CAL
N 0 5/ CON_DM C_PWR J6802
CovEC 1 heUT 51 AL PATHS %515 =PP3V3 SO ADIO ] o 7817L- 8006
VE- LF CRI TI CAL _(7 )
FUNCTI ON CONVERTER PIN EX VREF DET ] NT 402
et e (9 U‘J“ﬂ’ o W“ASSM R6§§4 FF14A 6106%)111 B- 3H SPKRCONN_L_OUT P 1
me o5 (5) oaz (12.0 w e (12.0 517 (OO-AUD DM C SDAL LANA2CON DM C SDAL " P FResv o : Z: ’ SPKRCONN L_OUT N > g
0 7 7 7
SPOIF IN ox07 (7) 0X0F (15) NA NA 1/51gw NC s SPKRCONN L1 D 3 o
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY MjbliF . << 2 o
212 70 50 7 oy SPKRCONN SL_OUT_P 519
SYSTEM | NT AND GPI O LI NES 5 g 5 53 7 [y SPKRCONN_SL_QUT_N 6o
4
Funem o r @0 5 o
e o 12 +—20
KEY | NTERRPT PIRQ H @05 6 =
gt o R6883 °
s <on AUD DM C CLK 1/\N\/27(}:NDMCCLK NC)EBO CRI TI CAL
118w J6803
tat 1 784717 8006
PORT B DETECT( SPDI F DELEGATE) PORT A DETECT ( HEADPHONES) = _7O
o = o AUD_SENSE_A 5 53 7 >-SPKROONN_R_QUT_P 1
o SPKRCONN R_OUT_N 2 g
1R6896 1R6895 w51 7 @ SPKROONN R | D 3l g
20. 0K 39. 2K 4o
% 6 % _ o SPKRCONN SR _QUT_P 5
5t 2%_2&/ =+ =PPSV_S4_AUDIO @ ! o SPKROONN SR OUT_N RN
L[AUD PORTA DET L ., AUD PORTB_DET L SPEAKERI b SPEAKERI D .
?897 ols ? 97 ol R6810" 'R6811 T O
SSMVBNILSAFE SSMVBNILSAFE 100K 100K =
SOT563 | K 563 | Kh 16 16w
H H ik, bt
2[e% s 5[ s, w57 > SPKRCONN L_|D | SPKRCONN R | R+ s s
AUD_OUTJACK_| NBERT
- = = T - R6812 'R6813
100K 100K
R680 AUD TYPEDET_CD - 1§g/ %15}4’
2 2 2 2 PORT C DETECT( SPEAKER M SMATCH)
sssaszn GND AUDIO CODEC | 2 1/\0/\0K/\ PPAVE_AUDI O_ANALCG SPEAKER| D SPEAKERI D
oW IR6801 o 5 o AUD_SENSE A
201 3 ° Eéo%%sv SPEAKERI D
Sgs . 2y 9 R6816 SPEAKERI D
e Sy o |, 1 2 R6894*
L © AUD_TYPEDET ¢ M 10K
T i i
b5,
R6803 - PP4V5_AUDI O ANALOG 0 ZPPSV_S4_AUQO
« s 2 PPAVE_AUDI O %@%1 AUD TYPEDET QD | NV SPEAKER| D . _AUD PORTC DET L]
1w . 1 CGSU‘FL:O e —
201 Cg)8109 1| PLACE_NEAR=Q6800. 4: 5. 1MM 5 g_";x,
. 6.1L§0/ 2—— 201 SPEAé(S% D ol
XOR —
. 2 SRFAKERL D SSNB%@%%_] a
U800 Teabat P SPEAKER D 1 H]
' D_AUDI O CODEQ i LN ] FERR: 1000- OHM R6820 2[6% 5}
woe_=PP3V3_SO_AUDI O GND_AUD O sz o s 1 6544 oUTL (Y Y Y2 SPKR_MATCH DRV R,\}si\/z SPKR_MATCH DRV
R6867 MCP6514_NEG 4 0402 (]
LAAA,2_AUD | P_PERI PHERAL _DET g 1 5 Mzgs}@’
5%
1‘|‘?76K865 Mzgg}@’ o _=PP5V_S4_ AUDI O
O%OW EXTRACTI ON NOTI FI CATI ON SPEAKERI D =
6 R6814!
1R6866 2714%& ss 54 52 51 GND_AUDI O CODEC |
475K 1
2 1w AUD TI RDET_FET1 AL SULIACK. | NSER] . ok, 1D
2201 APN: 37650613 14/\5/'\/:?/IS
803 SPEAKERI D SPEAKERI D g
SSMBNLSAFE | DlS %3803 (2L R6815" 106811 40 AUDI O CONNECTOR DETECT STATES
Kk SSMBNL15AFE kn 90. 9K UE
— SoTses — %1 \07\7 2 ?8:; NOTHI NG SPDI F HEADPHONE
“ E - Zlbg 2 éﬁg‘z CERM AUD_J1_TYPEDET_R 1 1 o
R6892 2[G" sir CRI TI CAL 5[G™ Stz p AUD_J1_TI PDET_R o 1
AUD_TI PDET_I NV 1. 5|‘(2 AUD Tl PDET | NV R L6801 L AUD_OUTJACK_| NSERT_L 1 0 0
L /\/1\4,\/ FERR- 33- OHM 0. 8A- 0. 09- OHM - AUD_SENSE_A 1 20K/ 2. 67K RDI V 39. 2K/ 2. 67K RDI V
REDE FET2
1
L E:SFSZG\E) . e SV DATE0 06 Z01
2 38K 38 \ Alternate Parts AUDI O JACK TRANSLATORS
2 38% 78 i A ema i
PART NUVBER | ALTERNATE FOR| BOM CPTI ON REF DES | COWENTS: d} Appl e Inc SO‘|_NU|V|>
N 6862 8860 £C = 10614 L s o GND_AUDI O CODEC 353S3452| 35351286 U6800 | MAXI M ALT TO NI CROCHI P ®
SSMBNISFE Vth = 0.8V to 1.5V 376S0975| 37651081 Q6800 | TOSHI BA ALT TO DI CDES NOTI CE OF PROPRI ETARY PROPERTY:
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MagSaf e DC Power Jack c';'gég%"
6AMP- 32V-0. 00950HM —PP18V5_DCI N_CONN
s
0603
CRLTI CAL -
36900 =PP3\42 G3H ONEW REPROT ,
780- %608 : %:619U('):8
O———_ . PP18V5_ DA N FUSE CRITI CAL 205 i acouenr nore-ptACE AR tR800 and ot
- 58 2 By, e www.qdzbwx.com
SN VOLTAGE=T8. 5V uU6901 402
O 2 NC TC7SZ08FEAPE 5 —
o 2 SOT6685, 2 = SMC _BC_ACOK 39 40
o
o L
5
o5 NO_STUFF
g 7 __1 C6/19U(F):5 SMC_BC_ACOK_VC{ . _=PP18V5_DCI N, | SO
olB T ggg BLEEDER
603-1 C6900 1 CRI TI CAL
O—-s 0. 1UF —— ?9 0
2006 —— {
3 SeER3Fgow
03
518350543 U6900
Méégo?éo DQI N | SO BLEEDER P$RC
. ADAPTER SENSE 5 a SYS_ONEW RE gy 50 M NERESR-W BHEES: S5
CRI Tl CAL 20
= NG GAD DER 1R6912 ! nput inpedance of 68K neets
1-Wre Over Vol tage Protection BLEEDER ?\QK sparkitecture requirenents
The chassi s ground w11 otherw se f1oat and can I 1R6930 1/20W for both MPMA and MPMb.
send transients onto ADAPTER SENSE when AC is = 201
: R i Q6910 :
BLEEDER Sl 5419DU =
= 920 PONERPAK
DCI N | SO BLEEDER R} ,%3340” o
\n - 120 sor23 1 )
3 1{e ol > 1R(§309K10W1eninput voltage is 2V the FET will be off
930 ol % W bl ocki ng the | eakage path and 22. 1K can be
%002 ce912 1 VF properly detected.
SoTze: L 5 B 2o Waen input voltage is at 16V+, FET will
I u A" ,
2 1 BLEEDER :,X% 2 ngl%l conduct and power charger and 3.42V reg
Il?(()SK921 DCI N | T R 1 2 \
. ?onlsw 1/1;/5w
= 5LF 261
v DCIN | SOL_GATE
PLACE COMPONENTS NEAR BATTERY CONNECTOR AREA 1 “ D6910
PPVBAT G3H CONN , ., 6.8V Zener 7 GDZT2R6. 8
A
 SYSDET. 4 =
069501 69601 SYSDET 3
0. 1UF 10E oMt
&Y b 908- 4777
0 oot Al L PART NUMBER Y DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
CRI TI CAL Qr
o | NTERPOSER- D1- TOP R649720
COVBO- SM 1 5 PP18V5 DCI N CON %Dsg 13850811 3 CAP, CER 4. 7UF, 10% 25V, X6S, 0603 06990, 06991, 06992 CRI Tl CAL
AWAY BRO330CW
ALl a1 E20| E2 1N€(N
= 223 or2 E3p g 805 3. 425V " G3Hot" Supply
OA3 E8o R6905 PPVI N G3H_P3V42G3H
A4l A4 E9o] E9 0 L] D+ﬁ8421 M Supply needs to guarant ee 3,31V del i vered to SVC VRel generat or
sl Jae  Er06 ] ElO oo __=PPBUS G3H 1 NGEErY! ByR=0- 2 mn
AT| QAT
28 gAB F2o z Ngzili OM T_TABLE NO_TEST=TRUE
29| Sao Fo C6992 1
Al0] oar0  FBo+EB 4.77UF -
O Foo| F9 P
Bll 5B1 F10o| F10 P =SMBUS_BATT_SCL Ve s X5R GER 85A- 460MOHM
B2 oB2 a
B3| B3 Go
B4 B4 GZC G
B6 ° GBo- =
oB6 =
B7| ~B7 G7o
o} e
Bloes SO =SYBUS_BATT_SDA -
B[ opo Glog — = - N
B10 0510 Hlo H1 _2 ?)/Q/ 172
o2 ™ 201,
al qa s
2l e Mo " P3V42G3H FB
al ge o g CRITI CA <Rb
cal qoa T D6950 N R6996!
o] o3 O RCLAMP2402 200K
c7 OC7 ch J1 SC- 75 1/ 2@!‘}
fo:1e:} 320432 201,
o] Joo 135 38 SH6950 -
C10| ~C10 Jag | da 4.00D2.71D-1. 8H
37 J7 2 Vout = 1.25V * (1 + Ra / Ro) _
DL| ~D1 [
o gm 60| 36
ale =
o] Sps =
2 gg; STI FF|_63 Pin 63 (SH0962) is Neoconix stiffener, 860-1533 =
o] Joo TALLL B4 Pin 64 (SH0961) is Neoconix tall locator pin. 860-1530
DLOL o010 SHRT_65 ¢ Pin 65 (SH0960) is Neoconi x short clocking pin. 860-1529
(53, rovre
l ®

=PP3V42_G3H REG .

Vout 3. 425V
100MA MAX QUTPUT

(Switcher limt)

CRI TI CAL
1

DC-In & Battery Connectors

I nc.
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5

1

Rever se- Current

Pr ot ecti on

PPDCI N_G3H _DRA NOSTUFF
@;Eﬁ&gé}g‘.'%”:g B nrmC7080 1 R7092 M N-NEGS VY BFHEg 25, For Erp Lot 6 spec R7890
. 7 » CHGR DO N D R1ANA 2 B5Vy_VIN P5V1_BOOST wﬁw\‘w
I nrus h Li mter X5R GER I M N-EFRE-W BFES e %13/&%02 NO TESToTRUE 1716
NOSTUFF C7090 : ° © C7094 1
4. 7%% VIN BOGST 0.22 CRI Tl CAL R7891
ROM ADAP NONONC U7090 L7 1 2 _PP5V1_CHGR VDDP .,
F TER N = X5R 8%03 2 LT3470A B+ 2090’ IR 0. (PR wemes 25 Py AN
.« =PPDCI N_S5_CHGR | OV T_TABLE o DFN w4 P5V1 SW 5 LI'NE-W DTH=0. 5 176
|| ] PPDCI N G3H | NRUSH L — . ‘
VISR RIS 1 7o OR T AP A M ACNSGEY DG, 20 rm BPA18C S L B35 oo™
w A o " AGE=TS. 5V NCx—NS D OTTRUE P5V1_BI A]?Q <§g? UF UF
11RO7O(I)<8O T : (981K g%g v
— - § K 2 KBk cE -Gt =
o 2w SND ;AD f— 1/ 25% 0803 03 = 5.50V
10 s 100MA MAX OUTPUT
CRITICAL © TE DI\ 2 (Switcher limt)
M [ERESS 3 ) P5V1_FB
s =PPDCI N_S5_CHGR | SOL 16RZ7K081 L R70<$5Rgl>
e
70 5402 1/ 20W
SBRO330CW (CHCR_AGATE) Vout = 1.25V * (1 + Ra / Rb) 28,
— >|—| R7005 ( CHGR_SGATE) |
3+ CHGR DCIN D R 1,\3\9\/2_(_(]131_[1]_&_ R71%21 =
) ) 2 1B L 2 CRI Tl CAL
ACIN pin threshold is 3.2V, +/ - 50nV o bF i L CHR CSI R P 3[1R7020 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
. ) .
Di vider sets ACIN threshold at 13.55V — C7/091%8F 402 Q-92 13850811 1 CAP, CER, 4. 7UF, 10% 25V, X6, 0603 c7090 CRITI CAL
I nput i npedance of ~90K neets T g}{) CERM R7022 s CHGR CSI_R N NOTE C7080 is the same APN, but NOSTUFFed per <rdar://problenm 11815538>.
sparkitecture requirenents 30mA max | oad R7001 0402 ., 107, 4 reszw
PP5V1_CHGR VDD PPDCI N G3H_CHGR
s __=PP3V42 G3H CHCR - 5 mm 18570 2 ¢ PP5VI CHGR VDDP i TN RESR WEHES: 8 M | CRITICAL | CRITI CAL CRI TI CAL
l VOLTAGESS. 1V 1\/51})//8\,\/\/— NV EFFES: 2 o ol XNET donECT! OeTiRUE ob VOLTAGERTS. 5V Ak 9278:30 . 19278:31 AL 9276'):32 1 (1:7 35 |1 (1:70 6 1C7 ¢ F
. b C70011 C70221| |1C7021 T Ty T -1 Ty %%
C7002 i Rro0s L ’ Y RS BN R N ERBE: BNy 38 3863 )
'R7002 PLAGE_NEAR=C7036. 1: 3mm
R70121 e -
)J[( > 100K B T LTRE PLACE NEAR-GT030. 5 1
%? ¢ Thiow A 8 - '
b (?\é? 8—!@ AGND 2 VDD VDDP
R740 12 visTORI I CAL b i Max Current = 8.5A
R7010 SMC RESET L 1 CHGR RST L 13 RST_N seate = ©:
68. 1K M:M}Q’ : :gﬁg CHGR g(DJ_A 1170sc U7000 ponita 3 CRITICAL (L7030 limt)
tEiew > CHGR 10 fson e Q7030 f = 400 kHz
2402 o m>—CGHIRVERQ o g — RIKO3PODPA
CHGR CELL 6 lorLL X sl J o VAR CRLTI CAL CRITI CAL TO SYSTEM
Float CELL for 1S CHGR ACI N shan @ 20 . 4. 7UH 20% 8. 5A- 18. 3MOHM F7040
D yeate 7 CHER PHASE : : : 12AMP- 32V
CHGR | COWP 5 || cow PHASE| ] 1 2 1 2 =PPBUS G3H o s
CHGR _VCOWP 7_lvcowp Pl MEL103T- 4R7MS
CHGR_VNEG 8 [vneG LGATH |I<»— 1206
- CHGR CSO P 18 |csop BGATE| —
¢ CHGR CSO N 17 lcson 0 20V/V Al ——
36V/V Bl
goq 3l 4 5 VBAT G3H CHGR
L §7950 e T P o ORI TI AL Croas
- =
g ;¢ 1 €7040 7945
4 9 35352929 > 28% - gCERM
CRITI CAL ERE DA sm 62
, CRI BlscsAL
R70050 ST 1a7De
Ng/" et 2 TQ FROM BATTERY
XWZQ00 100532 PPVBAT GBH CHGR R als
. mm
L 532 (GAD) WIS 6Es | crose c7057i &:"ﬁf\g e a
PEAGE-REAREL7868:|23: thm 1 — 0. 108 — @, 5 VOLTAGESTZ. BV
% }24)2 }24)2 202 ;r 4
(CHGR CSQ P) R7051 5.5 1 [
(CHGR CSO N) R7052 o . 2 o [ N =
(PPVBAT GRH CHGR R) (PPVBAT GRH CHGR R)
( CHGR_BGATE)
C70111: 1 C7000 C70051
0. 010 — L TiF 0. 22UF L 0 001 L
Vo T 8V NPT e
X7R- 2 2 X5R- 2 X7R-
402 402-1 0603-1 0

i

NC_NMASTER=MASTER

SYNC_DATE=MASTEH

TTILE

d} Appl e I nc.
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4

3

Syst em Agent

Power

Suppl y

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
138S0812 1 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7121 CRI Tl CAL
+ =PPVI N_SO_VCCSASO
» _=PP5V_S0_VCCSASO
(s Sl ] Lenza B
1 1 G 1 1
R7101 gq/UF ot c712(3 L o 122
% % _—
2 1C7130 Aléh‘
MRl B R7130QY L g 220F | cB2%P com 35K
2 9 - g\/l PLA(I NEAR=C7121. 1: 3mm
PP5V SO VCCSASO_VCC —= 18 2 PLACE_NEAREQTL00. 2: 1
. mm - M:- Ll\év 402
NGESSVY PTHEC. ol o 4023 37650944
i CRI TI CAL
Vo TPVeC VCCSASO VBST Q7100
Uur7100 M N-RESR-WBFFES: 2 2 RIK0222DNS
| SL95875 DreTETRE HBON CRI Tl CAL
R7151 - > =PVCCSA_EN sy UTHN gyl 18 MOLSASO, DRVH — CRITI CAL R7140 C
-+ 15y CPU_VCCSASENSE 1y 525 CPU_VCCSASENSE DLV 10/pg CRITICAL e 17 ST 1 J"',__} L4399, fF’ =PPVI REG .4
M:ll/i}@’ VCCSAS. SREF 7 |srer PHasH] 16 Ve LL 7 1 2 _PPVCCSA REG R 2 An .
40 12 1 iy Pl MBO53T- SM ‘3 Mma 3 6A Max Qut put
'R7147 VCCSASO_VO e} LGATE] SW TCH NCDE=TRUE J|_ 152S1302 Vv f = 500 kiz
%i. 2K VCCSASO_OCSET 11 ocser 6 1 C7160
16 . PVCCSA_PGOOD 14 OPF
R7153 i oo PeocD — 1
VCCSASO RTN 1W\/K2 VSGSASO RTN DLV [ary VCCSASO DRVL X455, CERM
. mm|
16w VCCSASO_FSEL 13 |pseL Greicee e m 1
2 42 1031 VCCSASO_SETO 8 sero 1 )
X\/\Flos%gj 0. 022F NO §%531 VCCSASO_SET1 _ © |seri - —
PLACE_NEAR=CL761. 2: 1mm X5R- x7R-84é 2 1R7148 %12\% S lvibo
52 3K 1
%ﬂlﬁ‘é’ 4552 5 IVi D1( ENDI AN SWAP) w0 s VOCSASO CS P
L462 1C7102 w0 72 VOCSASO_CS_N
E E igogg UF r?\ID :G\D R7 14 11
R7150 8
L o 825K NO_XNET_CONNECTI O\J:TFM%éZ C7140
a A 2| T000PF
Mslg}éV 7 15 [y CPUL VCCSA_VI D<1> 2 IJI 1
40 721 CPU| VCCSA_VI D<0>
1 c7106'R7154 |'R7152 |1 c7105 é e Npéi; « 'R7142
- T0PF g 44,84K < 4,,64K _L TopF > 0 1K _ B
> %’Q/ %}EW %}EW > %’Q/ 1R7149 °°15'\év OCP = R7141 x 8.5uA / R7140
5M 2402 2 B 499K (\VCCSASO_QCSET) 240'2L OCP = 8.5A
ew NO_XNET_CONNECTI ON=TRUE
SLF (\V/CCSASO_VQ)
z XWZ100
CCSASO AGND 18582
REE S R
PLACE NEAR-U7100. 3: 1m
I NTEL TABLE:
VI D1 VI DO Vol t age —
0 0 0.9V
1 0 0.8V
0 1 0. 725V
1 1 0. 675V
SYNC_VAGSTER-NAGTER o] A
Syst em Agent Supply
TR TITE e |
d} Appl e I nc. <SCH_NUM-| D
° <E4LABEL>
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PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
13850812 2 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7241, C7281 CRI Tl CAL
., =PPVI N_S5_P5VP3V3 so s =PP5V_S4 REG
CRI TI CAL CRITICAL | CRITICAL OV T_TABLE] —PP5V S5 LDO CRITICAL | CRITICAL [ORI TI CAL oM T_TABLE
C72431*|, C72401, Cr242%, [+C7241|1C7270 - ° C72841, C7280%, C72821|, 1Cr281 (1 C7283
&8UF 8UF - 88UF—* - T OUF - 001UF C7200 1 VOUT = 5V 68UF - 68UF §8UF— —L T OUF - 0010F
v VeIl igho?’“\ Tz %%%‘ 2 %, 1lé = 100MA NMAX OUTPUT VeIl v v T T2 %%%X R |2 %,
" " X5R —_— " " "
CAg(ElBZE- SM CAE%BZE- SM CAE%BZE- SM AR 0 8¢ 2 CRI TI CAL CAEE-LBZE SM CAEE-LBZE SM PE-LBZE SM AR 0
605> 1672
t 1 P5VP3V3_VREG3 —_— %‘%F
2 X =
o =PP5V_S4_REG SKI P_5VaV3: 1| NAUDI[BEE PSVEGVS VREF2 683 =pp3V. REG .
VOUT = 5.0V SKI P_5V3V3: AUDI 53320%1 IR I I C72011| [1C7203 = y VOUT = 3.3V
12A MAX OUTPUT 1 15250688 . R7200* 128 5 Z B B8 o b T 20 15250754 10. 5A MAX OUTPUT
CRI TI CAL NNECK-W DTH=0. % oM g > E B B 2 2 38K cerm CRI TI CAL
F = 600 KHZ L7220 CRITI CAL 1C7224 1/ 20 2 T 3 = 402 402 L7260 F = 600 KHZ
R TI oA L. OUFF 21A- 0. 0060HM = Q" 281, 6 ISKIPSELL o 11 AL . 3 37650958 1, OUH- 22A
PCMBIO3T- 1ROMS 220 2 }{) R7244* P5VP3V3 SKI IPSHL 19 |sk pseL2 CRI Tl CAL PCMO063T- SM
1Cr2 1C7271] CsD58872Q6D uU7201 Cr2r2:
L 330UF —L ¢ 0010F 1 MR 0051 s 14 locseL EN12 | 1=PSVSS EN  me — Q7260 0.001UF -
2 2%, S Wy 2 ¢ 1as | pevsa 1 M:l%“g} N J FDVB36025 Séé;;;—
|°F'F%§?_L M CR?4+)|ZCCEAT'_ PRI ; V—lsw = MRS B 2 W 2 i et 3 N o i — Wiy Sers : - b 1 C:IF;'I CAL CRI TI CAL
7—\ N 7 TR 4 DRV DRVHL — DRVH2. DRVI - GATE_NCDE=TRUE 7
C72521|, C72501 DI DTSTRIE ) s M N-KENE-W BFEES: § My care noeme nF[’rrS:\T/mSé H L l(-/f; 24 D1F[’H3:YR%ESS a’l,m:m_g ) Whgﬁofw BFEES: 8 MM FHASE ’ 1 C7290 T C7292
330UF ioUF —— L~ CNECR= : P5VS4_LL 32 |sw 4 svel 25 | | P3V3S5_LL ENECRE : - IQUF +L330UF
20% 20% 2 NO STUFF > VN -WBITES § W swiotmeme D DT=TRUE = I DT=TRUE SW TGH NODE=TRUE VN WBIES S W |,<._ NO STUFF 2 200 T3 20%,
E&ﬁ 2 e I Bd 5 RECRT : P5VS4_DRVL 30 |pRvL1 pRvL2| 27 | | P3V3S5 DRVL TSR : 6 § 2 KRhsceRv 2 BebY- TaNT
i s M NERERR-WBTHES: § W ometoetee RIS P CATE NS M NERERR-WBTHES: 8 W 1 $ TS su
. g = — i P5VS4 _CSP1 7 _|csp1 csp2| 18 P3V3S5_CSP2 = — i — &
L % C7218 P5VS4_CSN1 8 |csni csNe| 17 P3V3S5_CSN2 C7288 tj % L
ok 8. 10 11 |veoe w3 | |P3vass RE oMy N
O i P5VS4_VFB1 9 |vre1 vre2| 16 | | P3V3S5_VFB2 d EN
B 107 P5VS4_COVPL 10 cavp1 cowz| 15 | | P3V3S5_CovP2 % = gl ¢z
56 X Batz ™ w o my_=P5VS4_EN 4 len el 21 | |=P3V3S5 EN e R7206" XBatg™ Nl M g 7
§ § R1725ff<7 o @m—PoVS4 PGOOD 5 |peooor Peooz| 20 | | P3V3S5 PGOOD qom leé% R%gés - ¢ 001UF : §
g ;1. BK, G\D THRM_PAD ;1522 J 2 5 }4’ gl 4
ER a0 1% g g % o 2l oe
2 R7256!  Meb¥ 'R7238 R7239" Wb¥  |'R7216 2
XWP220%) (X7 221 301 129K 10K 5, 23K 1 XW72699) (0
SM - M:léw = %mw M:léw %mw M
1 b5 2 462" b5, 462" 1
P5VS4_CSP1 R XWr 200 P3V3S5_COMP2_R P3V3S5_CSP2 R
PLACE_NEAR=U72010 28: 1MM
Cr72371 2381 1C7239
150PF —— 4 4700PF - 47pPF
%'7) 2 2 \ &g&;‘ 2 2 %VI
R7221 ) T T ) T T R7261*
10§Z{OK o (PSVP3V3 VREE2) (P5VP3V3_VREE2) 1 ?05
\ 17 18W
2?1'%2 402,
GND _5V3V3_AGND
VaTAGE:aV
SYNC MASTER=MASTER SYNC DATE=MASTEH
| STSTSE
5V / 3.3V Power Supply
d} Appl e I nc.
°
NOTI CE OF PROPRI ETARY PROPERTY:
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PART NUMBER

DESCRI PTI ON

REFERENCE DES CRI Tl CAL

BOM OPTI ON

13850812 2

CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA

C7332, C7335 CRI TI CAL

DDR3 (1V5R1V35 S3) REGULATOR

=PPVI N_S3_DDRREG

=PPDDR_S3_REG

Vout = 1.5V
15. 5A max out put
(Qr335 limt)
1C7346 f = 400 kHz
— /OOlUF
__2 XglgFf CERM
402
2
[gX\/WBOl
SM
H:'LACEiNEAR=C7340. 1:1mm

.
1 .
CRI TI CAL CRI TI CAL | TI CAL C)\C/I:7T§§B§E Oé;jgaéEl c7333
1 1 1 1
57336 L C87LJ3;:31 J1Cr334 LT oUF LT ouF 0010F
% 1 68UF
£ A L A 2 TR
. _=PPVI N_SO_DDRREG LDO - R sm = sm E: BN o 402 402 402
. —PP5V_S3_DDRREG CRI g Ocﬁi e
CRI TI CAL 10% 'g;)
C7300 XSy 2
waidl -
08985 dra00 hz: 1m . = ) ——
VLDO N N-NEQK- W BFHES: 47 i R7325 - - m"C7325
= NZLI'NE-W DTH=| {’E\M 0. T0F - Q73 152S0905
V51 N VBST] DDRREG VI TEST_TRUE %A’ 0 1 DRREG VBST 1 |27 ||°_ FDMS3602s  CRLTI Ce'—
- DDRREG FB 14__DDRREG DRVH A\ Y 1] ] POERS . 68UH 18A- 3. 3MOHM
— U7300 ATE NCOESTRUE {borRes 1) b
270 =DDRVTT_EN \IT Enanl s3 swi13s DDRREG LL DoriaE GRY 7 1 >
m— TPS51916 SW TCOH_NODE=TRUE 282 PHASE
66 =DDRREG EN VDD VITREE Enahl 16 |s5 DI DT=TROE >
e N pRvL| 11 DDRREG DRVL  JTENFE™™F K BtEg] §,mm —d PCVB103T
DDRREG 1V8_\(REE VS —— H— ORREG PGOCD - M RERERR-W 7" | CRITI CAL
VDDQS DDRREG_VDDOSNS |rc7340
C73151 R7315 & IREFI N VIt =PPVTT_SO_DDR LDO < 3800F
0. 1UF —— %" DDRREG MODE 19 |vooe VTTSNS|_1 2 2.0V
R 8% v 16w DDRREG TRI P 18 |11 p RORREG VITSNS 002 (oo o) 5 . 8‘;‘ 3T4|1§AL ERRY- TG,
102 enfursoo 1 cfBemiarsso s sm vITREF 5 =PPVTT_S3 DDR BUF I =L 34608 CRI TI CAL
10m rm Toad CRI TI CAL CRI TI CAL FRERR-W BFEES: f7m 1 I 20, 411,
OM T_TABLE 1% e PGND G\D &gTPIXRDM _1C73;:61 = BoLY-TaNT 3302L6||;ﬂ:: =
10(?( tCr3l16 g v v d B ég)/u AL
% = Paef LUF 'R7317 |'R7318 8RB =R
L6 2 3;{_ CERM 200K 51.1K sk seseecrson 1 1 et sepncrsi, 3 o)
e 2002 s o w2 0. 1m 15 & =
1 : : 424 MESL 4 C7350 C7360, C7361 close to memory
319 2 = 2 1 —
SSI\%ZlSFV PLAGE_NEARAU7300. 19: 3mm PLACE_HEAR=U7300. 18: 3mm stoog] 0.22 ;; e _MT\TEINIENIiW B+$8 17m|41m
SOD- VESM HF SM C% 2
CRI TI CAL 1 0
OM T_TABLE " o_m EIEDDRREB?E ?
o™ sk VQN;AG%EOW 817
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
LMEM VDD SEL IVS L am= 11450411 1 RES, MIL FI LM 1/ 16W 100K, 1, 0402, SMD, LF R7316 ORI TI CAL PPDDR: 1V5
114S0391 1 RES, MTL FI LM 1/ 16W 60. 4K, 1, 0402, SMD, LF R7316 CRI TI CAL PPDDR: 1V35
376S0612 1 MOSFET, N- CH, 30V, 100MA, 7. 00HM SOT- 723, HF Q7319 CRI TI CAL PPDDR: 1V5
114S0428 1 RES, MIL FILM 1/ 16W 150k, 0402, SMD, LF R7319 CRI TI CAL PPDDR: 1V5

SYNC_DATE=MASTER
—

Istc VASTER-VASTER
1.5V DDR3 Supply
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___=PP5V_S0_CPUI WP o0 8 62
R7401
PP5V | MVP_VCC 1,107
- : 5%
VNTRECR W Agg}év =PPVI N_SO_CPUl MVP ; , D
»=PPVCCI O SO_CPUL M/P 1C7402 |1 c7403
C7401 1 f— 2.0/2UF f— 2.0/2UF
B T e
2
R7479'| |'R7480 XSR- Oy
54.9 130
%,{:}%W %}E‘é’ PLACE_NEAR=U7400. 29: 2nm
b5, ],%2 L PLACE NEAR=U7400. 10: 2rm
PLACE_NEAR=U7400. 23: 2nm PLACE_NEAR=U7400. 21: 2mm g g 2 NO XNET CONNECT! ONETRUE
B Not e: val ue needs scrubbing
> 88 R7402 RE3P6
u7400 1:|.82K2 i | _ 43 62 78 _—
MAXl%lZ&QGT M L 1’@%\’\6 XNET_CONNECTI ON=TRUE
o @om—CPUL MVP_AXG PWA2 13 | prvpvwe Tong L I MVP_T e R17£f15(|)<3 201"
NCs2Z DRvPVRA Towa 48 CPUI MVP_TONA AR R72€'(97
45 | cspas  CRI TI CAlstan| 25 > o 1/%;{3\” 1 ) 2 _ _ 1062 70
72 40 39 11 (OOT} CPU _PROCHOT_L 4 A vRHOT* DHA1| 27 CPUI WP_UGATE1 o 201 1/°20wW
C7450 9 LxA1| 26 CPUl WP_PHASEL  mmy o %72%3? fict
1 « con—CPULMWP_PGOCD |24 | poxa oLal[ 28 CPUIM/P_LGATEL mrm e 200 WP | SUM R
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s s @opIBL_A D2R P<0> =0 a7t mr—av o TBT_A_DPR_C_P<0>, - - - o2 TBL A R2D P<0> Coa 25 R 8201 TTRT A ROD G N<0> e
TBT_A_D2R N<O> Cer S 201 1, TBT_A_D2R_C_N<0> bl < CRITFCAL §8 52 S - oo TBT_A R2D _N<O> 1
7633 7 C9475 o - - BT X0 TBTACONN 7 C 0. 22UFI B
o - - - AN
b RG49F|  |'R9Ss TS )
) 1K S RO471
1/ 2, /50w B2 Moe- DL Bl 440K
201 %1 O WD F-RT-TH GNDO o 20w
2 2 B4l covrlct  M_LANEOP o [ B3 :
o TTTREA78 470k 2 | :g O CoNFl @2 "’LJA(":ONC = 2
2 3 G\D2 b1
76 3 DP_TBTPA, P<3> Cgél 7222;u1F I’Z‘U‘W‘ﬂm = DP_TBTPA_ M _P<3> [ 58y -— - B10 8 ML LANESP NLiLANElpg' B9 - ™ DP_A LSX_M._P<1> ¢+
7 s @y DP_TBTPA M._C N<3> 479 1150 2t s DP_TBTPA M__N<3> — - B12 | J v L angan M-_LANELN o BLL - - DP_A LSX M._NE1> g 4
g B14 p - B13 h g
0 22UF I'mn > BT Unused RO479 470K 1,an 2 | e [0 D4 " LA(;;EEC e BT LSXReRl P2R (P
o O AUX_CHP — O
o TBT_A BIAS w20l B8 | 5 aux orv M_LANEZN G| BL7
1R9499 1L B20 | 5 op pvr RETURN | B19
= PORT B v e
2. 2K CRI Tl CAL ) (Bom cs)
5% SIaW veL-TeTe SHI ELD PI NS 94721
OV BTTRE %ZOW oV dddddd 0. 22UF m TBT_A R2D C P<1> 73376
9476 173 0 va o 290 o D9498 A A R EPEEE - =7 IBT_A ROD P<i> C9473 113 TBT_A R2D_C N<1> 75 16
155 7 ooy TBT_A _DPR_P<1> o TBT_A D2R C P<i> 7 TBT_A D2R1_AUXDDC P - e =7 TBT A R2D N<i> 0 290F
7 3 7 o) TBT A D2R N<1> 09477 TBT A D2R C N<1> D9499 A K s TBT A D2R1_AUXDDC N - I
VE X5R- 201 BARIU-UZL [: o €L
CRI.TI CAL 514-0836 —
G\D_VOI D=TRUE L9498
650NH- 5% 0. 430MA- 0. 520HM
765 _DP_A_AUXCH DDC P 2 1 eovasme .
16 00 _DP_A_AUXCH DDC N 0603 -
94981 1 C9499 CRI 2 CAL 470k R's for ESD protection
30%\; - QPF 650NH- 5% 0. 430MA- 0. 520HM [ on ccomres s onr
2 2
QG Y 1CEF%M 2 | ' ‘ ' 11
0603 SoaeE
w _TBT_A_HPD .
w _TBT_A_CONFI GI_RC 9402 i o Source must pul
v o TBT_A_CONFI G2_RC 0.01 % down HPD i nput Wi th Thunder bol t Connector A
- reater than or equal DRAW T\
k. ghEtr 2 o . <SCH_NUM>
R9452!] ['R9451 09494 1| |1 o495 |'R9441 ot o oK (v 10 d} Appl e I nc. i
oo iﬁo 330pF —= == 330PF ¢ 490K = Stk 190 range e <E4L ABEL>
e BN 2 2 18% cerm Hoh: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
201, 2201 o 05651 2201
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8 7 6 5 4 3 2 1

PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON . _PP3V3_SW TETEPWR
138sS0811 1 CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA C9615 CRI TI CAL
09620 1 09621 11 |'R9627 R9629!
3. 3V/ HV Power MUX Lé . 1Lé°/ = 210K 10QK
X5R- SERM X5R- RM %ZOW 0 Y Zﬁ}é‘/
V3P3 must be S4 to support 2201 o= 201,
wake from Thunderbol t devi ces VDD TBT B BI A 70
. =PP3V3_S4_ TBTBPWRSW 1 Bl S8 i
s a0 1650m 1200m Sf GNAL_MCDEL=TBT_MJX CBTL05023 19625
CR&'GCE‘?; CRC';g'GCé% 19681 | v wom ssom som (assures s szwe - mp_TBT_B_C O SEL Usiasin Bl asour| 24 ~ %t
1 1 §1UF IHVS3  890MA  830mA  930mA (assumes 3S, 9-12.6V. 7.5-11. 7w DP AUXI O EN 5 XgR CERM
o/ [ i( og C9630 N 5 69 25 [T AUXI O_EN
EYsgAng TXSR Cﬁgg* 2 Ogo-lcew PP3V3_SW TBTBPUR s 2@y DP_TBTPB _AUXCH C N TS m 2 DP_TBTPB_AUXCH N 7 |aux. =
19 varaoul. 18 Rk : s »gery_DP_TBTPB_AUXCH G P 31 15" . DP_TBTPB_AUXCH P 8 |auxr A O | 23 DP_B_AUXCH DDC N 1
V3P3 =3 IQ—G—3—|
o _=PPHV_SW TBTBPVRSW 20}) 12 PPHV_SW TBTBPWR 0. 1UF m . DP_TBTPB DDC_DATA 4 |ooc par AUXi O+ 22 DP_B AUXCH DDC P71
18V Max 6 OJT( LT NE(_EK‘%‘{IDTH: . oD DP TBTPB DDC CLK 5 |boc_alk TBT: RX_1 Bias Sink
OM T_TABLE L C9685 1 1C9686 1096 TBT B CONFI Gl_BUF 16 |ca DETOUT  CA DET] 18 TBT B CONFIGL_RC
C9615 C9610 1 CRI Tl CAL 0. 1UF —— L 10|J|: 1 g C9632 1 5 3 O - . o
— U9610 féga—— % T 5g\¢a s gy DP_TBTPB_M._C P<1> 0 2o UF m . DP_TBTPB M._P<1> 11 |
Tégcem é CDG210A0RGP | X5R-ghRY 2 R |2 B8 © o [ DP_TBIPB M C Ne1> | (9633 12 - . DP_TBTPB_M__N<1> 10 |op. DPMLOr|_19 DP_B LSX M_P<1> o,
16 |rsvo RsvDl 15 0. 220F IFEF B8 .o p_TBT_B_LSTX 14 | s7x pPM.O- | 20 DF B LSX M. _N<l> 70 e
TBT: LSX_A_R2P/P2R (PIN)
=TBTBPWRSWEN | 5|y |seT_vard 8|, TBTBPWRSW | SET_V3P3 e A 1B1_& LSRX UNSUE 13l srx
wmm TBT B HV EN RC| 1ilwen  1sersq10 | TBTBPWRSWISET_SO 249660 » BB _DP_PVRDN 8 oe_pD
o o [y =TBT_SO_EN 17 |so |seTsd9 | . TBTBPWRSW | SET_S3 Sorgel 5 » qm—DP_TBTPB_HPD 12 JHpoouT HPoL_L7 TET B HPD o
TBTHV: P15V TBTHV: P15V Ve D _THVPAD
—ab_ | TRy 1 1 1 s @m—1BT B LSRX 41y AS R9626* P 'R9628
e B e RO610' [*R9611 RI612 v 26 o RO6:
N oot o 22. 665 228 6K 35 5K 1 C9660 L 1 28W $ow
1/ 2 20w 20w 1 UE
201, 2201 2201 T, {2’- GND G 2tz
TBTBPWRSW | SET_S3_R <RV3P3> 2 ogoicm" 2
- TBTBPWRSW | SET_SO0_R l
TBTHV: P15V TBTHV: P15V L
RO613'| |'R9614 Single-fault protection =
22. %g/ 22.6K SLoale faut p
1/ 20W %ow Sher f‘R“c'nhué??zvapz a
205, 1,31 L9600 Thunder bolt Connector B
For 12V systems: <RHVS3> <RHVSO0> ILIM = 40000 / RISET FERR- 120- OHM+ 3A
Lo 2 __PP3V3RHV_SW TBTBPVR
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON = 0603 2 :
C9600 1 ACEST R9601
118S0145 2 RES, MTL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V 0. 01UF —— 12
BT TBTBCONN_20 RC 1 2
11850145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V XTR GERM 2 = 5 AA
Noni nal Mn Max 1 C9601 VOLTAGE=T8V 1Q\§:2W
IweorSa 1120m tos0m 1170mA (12t i ) = ==, 010F ro e oL e e anyaome
(Both Cs) p—
onmome %4%’2 cerv (02009 70 112 TBT_B R2D_C P<0>
9674 8T O r o oir o o o I—W 73376
w0 7 oy IBI_B D2R P<0> I—O—A?U?Ltzcﬁv 2 TBT_B D2R_C_P<0> - - - o TBT B R2D P<0> o7 r 25! TRT B ROD G NEO> o e
TBT B DPR N<0> RV X5R 20T 2 TBT B D2R _C N<O> bl < ! - o2 IBT B R2D N<0> Lil2
76037 09675 . - - CRITICAL 3 Tor o TBTBCONN 7 _C 0. 22UF1 ' F 6,
o - R - o
acvaome R9694'| |'R9695 7 Nea00. ) oo
1K 1K 19400 RI671
Uiﬁﬁy i 2216 o FRITH a0 o AL Thow
? 2 2415 conFlar  M_LANEOP o L A3 - 1
T TTTRE678 470K 1 2 | ﬁg O COWlG  M_LANEON o 2? 2
C9678 1|2 o 15 O a2 GNDL o : >
. DP_TBTPB p<3> o 22UF I—znw—ﬂv\ .« DP_TBTPB_M._P<3> 58y -— - A0 [0 o i anesp ML_LANELP o | A9 - & DP_B_LSX_M._P<1> , 5
7 s my—DP_TBTPB M._C N<3> XoR 0201 s DP_TBTPB M._N<3> — - AL2 | 5\ aNEsN ML_LANEIN g [ ALL - DP B LSX M. _N<1> 54
Al4 oy A13
0. 22UF ? B2 e Unused RO679 470K 1,pn 2 | e O G . Laseoe OTats TBT: LSX_ReP P2R (PIN
N 261 | O AUX_CHP | o
ALB | 5 AUX CHN  ML_LANE2N o | ALY
2015 o pur RETURN & | AL9
= Pm‘r A GND_VQ D=TRUE
‘20W s'cale,»LIemsmn SHI ELD PI NS J C9672(Bom cs)
(Both Cs) 201 %1 (Bc(h ;!s) QI3 4 0. 22UF Egz" 28 TBT B RID C P<l> <7 =@ e
C9676 aovacte 2| 250 waome D9698 K % & d - @— 2 IBT B R2D P<1> C9673 1|2 TBT_B_R2D C N<1> T3 7e
s+ o TBT_B_D2R P<1> T TBT B D2R C P<1> ——72 TBT_B_D2R1_AUXDDC P | s14. 0836 - e TBT B R2D N<1> 0 290F 5y
o5 7 oy TBT_B D2R N<1> Q677 TBT B D2R C N<1> D9699 A1k « TBT B DPRI_AUXDDC N o e
’ RM X5R- 201 BARIU-U2L l{w,l;mmzs - = 1
GND_VQ D=TRUE ch Tl (:AL Rg 6 7 3
L9698
650NH- 5% 0. 430MA- 0. 520HM
17 _DP_B_AUXCH DDC P 2 R king -—
770 _DP_B_AUXCH DDC N i 0603 -
C9698 1 1C9699 CRITI CAL uoi;s f::rdEsD protection
30%\; — %PF 650NH- 5% 0. 430MA- 0. 520HM L e
2 2
006 GERN ; CERM 2 (Y Y\t
0603 S
» TBT_B HPD .
W SYNC_DATE=11/ 14/ 201
. TBT_B CONFIGL_RC 9602 i P Source mist pull - |
~01UF down HPD i nput wi th Thunder bol t Connector B
» @ IBT_B CONFI & _RC . SSR()&% > remter tron ot soual s NUM>
R9652'| |'R9651 cge94:| |1 (9695 ['R9641 o1 o oK (vt 2 d} Appl e I nc. i
1 28% % ow 330PF —— —— 330PF ;ZZ%OW = Sink D range 8 <E4L ABEL>
R BV 2 2 18% cerm o 2.0 - s.0v NOTI CE OF PROPRI ETARY PROPERTY:
2012 2201 01 0201 2201 L o 0.8V THE | NFORMATI ON CONTAI NED }-EIEI N IS THE
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THE POSESSOR AGREES TO THE FCLLONI\G
I} NOT 10 REPRODLGE G O 1 96 OF 132
= 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

2




6

8706

FDC638APZ_SBMS064

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

RDS( ON) 43 nChm @. 5V
LOADI NG 0.715 A (EDP)

SSOT6- HF PPBUS SW LCDBKLT_PWR 4,
3 ANE9372(\)/0 167 © 2 3s"RHERE | S A SENSE RES| STOR BETVEEN
—PPBUS SO LCDBKLTL - T3 PPBUS SO © VOLTAGEST2. BV PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!!
° ~ AND PPBUS_SW BKL
6031 = ON THE SENSCR PAGE
BOTTOM —
(]
LCDBKLT EN DIV o =PP5V_SO_BKL *19710, Q9701, D9701, C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER
] P —
|1?§‘377K89 cE|9T7|1CSL oo 70 o comncn 10 2 ORLTI CAL C9715, C9716 SHOULD BE PLACED I N T- BONE. SAME FOR C9718, C9719
A 71 716 SHOULD BE PLACED ON T | DE. PLA 71 71 BOTT! | DE
%?E‘év soum 20270100 | s "Do701 9715, C9716 S CED ON TOP S CE C9718, C9719 ON BOTTOM S
2462 s e PPBUS_SO_LCDBKLT PWR s eewionio. s s PLAGE_ NEAR-L710, 1: 1M VCLTAG'E\‘=12. 6V 4 KLT PWVR SW A |,>—||_ K PLAGE NEAR-D9701. 2: 1M PLAGE NEAR-D9701. 2: 1M PEVOUT SO LCDBKLT o
—y . 30C- S — N
1CCR;'9T7' 103" _Ll Cc9713 M N-Reck-W B =S, %5152'\9 DFLS260 CRI Tl CAL | CRI TI CAL| CRI TI CAL | CRI Tl CAL %ﬁ@%iﬂ 35"
UF o 19715 [1C9716 |1 C9718 |1 C9719 |1 C9717
1% > % L Z2ouF L2 20F 2 2UF L 2 2UF —L I000PF
—F SR 402 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEAT AS SHORT AS POSSI BLE 2 %%gZCERM 2 %glg(fm 2 %glg(fm 2 1%1?3/@”"' 2 %‘goZCE”"'
1 PLacE -
= 1

5
s m_LCD BKLT EN |

PLACE_NEAR=D9701. 2: 3WM

e sess0701 2 o
+=PP3V3_S0_BKL_VDDI O
LA EAReLOTI0, 2: R9o708!
PLACE teAR-tB701 22: 3 1C9714 |1 C9710 (1C9711] s " 63. 4K
i Aad ko i
s o> BKLT_PLT_RST L 2 XIRCERM |2 X8R —F 455 CERV CRI TI CAL 4022
S =cal
Sl 7308DN
BKL_FET L 4 K-1212-8
TRk WBMES 5 | | RO709"
— 59. %’é
112(3 1/ 16W
o 8 2 VERE,
VDDI O VLDO VIN
U9701 1
LLP
o LCDBKLT: ENG
6 o 5 2a g sw M NRESR-WBHHES: Bs (T SR—
RO717 RO717- R9722 CAN BE OOHM | N PRODUCTI ON, ADD BOM OPTI ON
BKL_ESET 5 feser re| 21 BKIL_FB 110.2, LED RETURN 1
BKL_FLT 20 |FTER D) outil 12 BKL_ | SEN1 | 1 Wl% - — - 30 m
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESS BKL_I SET 3 3 13 BKL_| SEN2 WRERERRIBIES: 5o "2
g ISET 5 QuT. 402 LCDBKLT: ENG
»_=12C BKL_1_sc R9753 0 1’\/\/\/2 — BKL SCL 10 |sok Y outal_14 BKL_ | SEN3 i g :
% - 4
BKL_SDA 11 |opa qural_16_BKL_| SEN4 1102, LED RETURN 2 TR
. mm .
= 0 2 17 W NERESR-W BTFES: Z0™m 1% RECR™ 120 mm
«»_=12C BKL_1_SbA RO757 LAAA 258 11 16w VE-LF 402 LVDS BKL_PWW RC PV auTs BKL_| SEN5 1%;2
, _TP_BKL_FAULT 7_FAULT oute| 18 BKL_| SEN6 LCDBKLT: ENG
R9731 e e
ne _PPBUS SO_LCDBKLT PVR A~ : BKLT_EN 4 len vsyng_19_BKL_VSYNC R o 19
01K 2 | Ro715 R e IR S HER-RETRLS
1% 1 — . o = .
Wik 5100k RIS 13 v R9755 CRECCWBTFES: 20T et CRECRH BIFES: 20Tl
41 b7
ow (EEPROM shoul d set EN_| _RES=1) E%A)lﬁ'\év g 2 8 ™y e s o o LCDBKLT: ENG
g 2 RO714! 2162 ol ol = ¥ R972
16.2K 4 | _LED=22. 7MA 3| Rl(APN: 35353376) |2 ,10.2, LED RETURN 4 .
= WIS | LED=369/ R set PUM RES = 9+3 T B o . MRERE WEBTFER 3oe
716! 5 .
R9704 FPWMELD. 2KHZ 12.7K J_ ,‘w,mmmﬁé‘f’; LCDBKLT: ENG
» 7 m—LCD_BKLT_PVW 1 2 details in spec Mﬁlﬁg L 110_%3 L ED RETURN
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI T 3igw STUFF P22 M NREE VI BTFES 5 MVVUQQ—W “
402 1C9704 TRER B TR 3R
%gp': XV\QJlO 402
f 40%,, BrilsaD 1 oo » e |2_(2:DBKLT: ENG
N . PLACE_NEAR-U9701. 9: 10
L VNt v BFFES: 2 W o o101 1102, LED RETURN 6 o
PLACE XV®710 AWAY FROM U9701. 1=AND U9701. 15 MRERER-W BFFES: 301 M RERESR-W BFFES: 30"
ADD VI AS | N TPAD OF U9701 e
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
116S0004 6 RES, ML FI LM 1/ 16W 0, 5, 0402, SMD, LF CRI TI CAL LCDBKLT: PROD W SUS SRR
RO717, 718, RO719, R9720, RO721, R9722

LCD Backl i ght Driver

d} Appl e I nc.
®

(LP8545)
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CPU Signal Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"
CPU_50S * =50_OHM SE| =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE| =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

CPU_27P4S * 227P4_OHM SE =27P4_OHM SE =27P4_OHM _SE =27P4_OHM _SE 0. 1MV 0.1MM

NOTE: 7 mi| gap is for

VCCSense pair, which Intel says to route with 7

m | spacing without

speci fying a target inpedance.

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

SOURCE: | VB PLATFORM DG ,

PCl - Expr ess

Tabl es 205-207

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C o
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 MM
CPU_COWP * =4X_DI ELECTRI C 2 CPU_VREF * 12 ML
CPU I TP * =4x_DI ELECTRI C 2

CPU_VCCSENSE * =6X_DI ELECTRI C 2

PHYSI CAL_RULE_SET

LAYER

&L%E%TE M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH [ DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCI E_85D

85_OHM DI FF =85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

CLK_PCI E_90D

90_OHM DI FF =90_OHM DI FF

=90_OHM DI FF

=90_OHM DI FF

=90_OHM DI FF

=90_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG W G

PCE

=6X_DI ELECTRI C ?

CLK_PCIE

=5X_DI ELECTRI C ?

CPU Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oM _s2n PCl E_85D PClE DM _S2N P<3: 0> 71018
oM _s2n PCl E_85D PCLE DM _S2N N<3: 0> 7 10 18
DM _N2S PCl E_85D PClE DM _N2S P<3: 0> 71018
oM s PCl E_85D PClE DM _N2S N<3: 0> 71018
[O—EDL_DATA PCl E_85D PClE FDI _DATA P<7: 0> 7 10 18
[CO—EDL_DATA PCl E_85D PO E FDI__DATA N<7: 0> 7 10 18
CO—EDL_EsynC CPU 50S CPU_AGITL EDI _ESYNC<1. . 0> 10 18
CO—EDL_LSYNG CPU_50S CPU_AGTI EDI 1L SYNC<1. . 0> 10 18
CO—EDRL_INT CPU 50S CPU_AGITL FDI I NT 10 18
Co—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU P 71117
O—DM_aK100M K PCOE 90D| QK PAE DM _CLK100M CPU N 71117
CO—CBUEDP caw CPY 27PAS CPU_COVP CPU_EDP_COWVP 10
CO—CRUPEG cov CPY 27PAS CPU_COVP CPU_PEG_COWP 10
O—BU GG CPU 50S cPy | TP CPU CFG<17..0> 10 24
O XE_aK CPU K POE 90D| QK PAE | TPCPU _CL K100M P 117
CO—XDE_aK CPU K PCOE 90D| QK PAE | TPCPU _CI K100M N o7
O—XDE QK PCH K PCOE 90D| QK PAE | TPXDP_CLK100M P 17 24
CO—XDE_QK PCH K PCOE 90D| QK PAE | TPXDP_CL K100M N 17 24
CO—DBLL_REE O KI20M K PCOE 90D| QK PAE DPLL_REF CLK P a7
O—DBLL_REE O KI20M K PCOE 90D| QK PAE DPLL_REF CLK N a7
O—XE 1Dl CPU 50S cPy | TP XDP_CPU_TDI 11 24
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO 11 24
XM CPU 50S cPy | TP XDP_CPU_TMS 1124
XTI CPU 50S cPy I TP XDP_CPU_TCK 11 24
>_TRST_1 CPU 50S cPy I TP XDP_CPU TRST L 11 24
O—XDE_BPM CPU 50S cPy | TP XDP_BPM L<3. . 0> 11 24
CO—XDE_EPM L CPU 50S cPy | TP XDP_BPM L<7..4> 11 24
— il CPU 50S cPy | TP XDP_DBRESET L 11 24 25
O XDE_PRDY_| CPU 50S cPy | TP XDP_CPU PRDY_ L 11 24
CO—XDE_PREQ | CPU 50S cPy | TP XDP_CPU PREQ L 11 24
O CPU CATERR | CPU 50S CPU_AGITL CPU_CATERR L 11 3
O—CRUPROC SEL_| CPU 50S CPU_AGITL CPU PROC SEL_L 120
O—CRUBEl CPU 50S CPU VID CPU_PECI 11 20 40
O CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 11 30 40 61
>_CPU_ CPU 50S cPy I TP XDP_CPU_PWRGD 24
CO—BM.IHRMIRIP | CPU 50S CPU 8M 1 PM THRMIRI P_L 11 20 40
CO—BM.SWINC CPU 50S CPU_AGITL PM _SYNC 1 18
[CO—BMMEM PYRED CPU 50S CPU_AGITL PM _MEM PVWRGD 1 18 27
CPU 50S CPU_AGITL CPU_PWRGD 11 20 24
CO—CRU SM RCOVP CPY 27PAS CPU_COVP CPU_SM RCOWP<2. . 0> "
[ CPU 50S CPU VID CPU_VI DSOUT 1361
CPU 50S CPU VID CPU_VI DSCLK 13 61
CPU 50S cPU VID CPU VI DALERT L .
CPU 55S CPU VID CPU _VCCSA VID<1..0> 13 58
CPY 27PAS cpy veesense | CPU_VCCSENSE P 13 61
CPY 27PAS cpy veesense | CPU_VCCSENSE N 13 61
CPU_27P4S cPy VocsENSE | CPU VCCI OSENSE_ P 13 63
CPU_27P4S cPy VocsENSE | CPU VCCI OSENSE. N 13 63
CPU_27P4S CPU VOCSENSE | CPU _AXG SENSE P 13 61
CPU_27P4S cPy VOCSENSE | CPU AXG SENSE N 13 61
CPU 27P4S cPy VCCSENSE | CPU VCC VAL SENSE P 10
CPU_27P4S CPU_VCCSENSE | CPU VCC VAL SENSE N 10
CPU_27P4S CPU_VCCSENSE | CPU AXG VAL SENSE_P 0
CPU_27P4S cPy VocsENSE | CPU AXG VAL SENSE N 10
CPU 50S CPU_AGITL CPU_VCCSASENSE 13 58
O CBULMEM VREE CPU VREE PPCPU_NEM VREFDQ A 10 31
CO—CBLLMEM VREE CPU VREE PPCPU_NMEM VREFDQ B 10 31
CO—CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ A 25 a1
CO—CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ B 20 a1
EO—CRU MEM VREE CPU VREE PPOV75_S3_MEM VREFCA A 25 a1
O CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFCA B 20 a1
CO—XP aKiTe K PCOE 90D| QK PAE XDP_CPU_CLK100M P 24
O X aKITP K PCOE 90D| QK PAE XDP_CPU CLK100M N 24

SN DATE=09/ 13/ 201
——

Iwm [
T
CPU Constraints

d} Appl e I nc.
®

i =ry A

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

IV ALL RI GHTS RESERVED

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

CH_NUM>

100 OF 132

2




8

7

6

4

Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;Z"
MEM 37S * =37_CHM_SE =37_CHM_SE =37_COHM_SE =37_COHM_SE =STANDARD =STANDARD‘ o
MEM 40S * =40_OHM_SE =40_OHM SE =40_CHM_SE =40_OHM_SE =STANDARD =STANDARD ‘
MEM 72D * =72_aHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_CHM DI o
MEM 508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD ~STANDARD
MEM 85D * =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o
MEM_CLK2MEM * =4X_DI ELECTRI C ? o
MEM _CTRL2CTRL * =3X_DI ELECTRI C ? o
MEM _CTRL2MEM * =3X_DI ELECTRI C ?
MEM_CMD2CVD * =2X_DI ELECTRI C s
MEM_CVD2MVEM * =3X_DI ELECTRI C s
MEM_DATA2DATA * =2X_DI ELECTRI C ? o
MEM_DATA2MEM * =3X_DI ELECTRI C ? o
MEM_DQS2MEM * =4X_DI ELECTRI C P
MEM 20THER * =6X_DI ELECTRI C ? o
MEM_DCBL2BL * =4X_DI ELECTRI C ? o
MEM_DQCH2CH * =6X_DI ELECTRI C s
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET
MEM _CLK MEM_* * NEM_(:LKZNEM MEM_CVD MEM_* * NEM_cwzh/éM
MEM_CVD MEM_CVD * NEM_cwzcib

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2

AREA_TYPE

SPACI NG_RULE_SET

MEM_CTRL2VEM

MEM_DATA2VEM

MEM _CTRL MEM * * MEM_*_DQ BYTE* MEM * *
MEM _CTRL MEM_CTRL * MEM_CTRL2CTRL MEM_*_DQ BYTE* =SAVE N VEM DATAZDATA
— MEM_A_DQ BYTE* MEM_A_DQ BYTE* N MEM_DQBL2BL
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET ——
— — MEM B_DQ BYTE* MVEM B_DQ BYTE* * MVEM DGBL2BL.
MEM_DQS MEM * 5 MEM_DQS2MVEM —=
MEM_A_DQ BYTE* MEM_B_DQ BYTE* * MEM_DQCH2CH

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

MEM *

MEM 20THER

DDR3 (Menory Down) :
DQ signals should be matched within 0.508nm of associated DQS pair

DQS intra-pair

mat chi ng should be within 0.127nm no inter-pair

mat chi ng requirenent.

DQS to clock matching should be within [CLK-139.73mm] and [ CLK-30.48mj.

mat chi ng shoul d be within 0.127mm inter-pair matching should be w thin 0.508mm
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs.

A/ BA/ CVD signal s shoul d be matched within [CLK-2.54mj to [CLK+2.54m] of CLK pairs.

DQ DQs/ A/ BA/ cnd signal spacing is 4x dielectric, CLKis 5x dielectric.

s 139.7nm naex, to |ast DRAM device is 194.31nm nmax.

CLK intra-pair

Maxi mum | engt h

of any signal fromdie pad to first DRAM device i

SOURCE: Chief River SFF Platform DG Rev 0.7 (#460452), Section

2.6.3

Menory Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 72D MEM O K MEM A CLK P<0>
O MEMA QK MEM 72D MEM QL K NMVEM A _CLK N<O>
O MEM A CNTL MEM 37S MEM CTRI MEM A_CKE<1. . 0>
CD—MEM A _CNTL MEM 37S MEM CTRI MEM A_CS_L<1>
D MEMA_CNTL MEM 37S MEM CTRI MEM A CS L<0>
D MEM A CONTL MEM 37S MEM CTRI MEM A_ODT<1>
CD—MEMA_ONTL MEM 37S MEM CTRI MEM A ODT<0>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
Do MEMA QD MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S MEM CNVD MEM A RAS L
O MEMA D MEM 40S MEM CNVD MEM A CAS L
O MEMA QD MEM 40S MEM CMVD MEM A WE_L
CO—MEM A DQ BYTFQ MEM 50S MEM A DQ BYTEQ MEM A_DQ<7. . 0>
O MEMA_DQ BYTE] MEM 50S MEM A_DQ BYTE1 MEM A DQ<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM A_DQ BYTE2 NMEM A DQ<23. . 16>
CO—MEMA_DQ BYTE3 MEM 50S MEM A_DQ BYTER NMEM A DQ<31. . 24>
O MEMA DQ BYTE4 MEM 50S MEM A_DQ BYTE4 NMVEM A _DQ<39. . 32>
[CO—MEM.A_DQ BYTES MEM 50S MEM A_DQ BYTES NMVEM A DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S MEM A_DQ BYTE6 MEM A _DQ<55. . 48>
D MEMA_DQ BYTE? MEM 50S MEM A_DQ BYTEZ MEM A _DQ<63. . 56>
MEM A_DQS( MEM 85D MEM DQS MEM A_DQS_P<0>

LA MEM 85D VEM DS NMVEM A_DQS_N<O0>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A DXE1 MEM 85D MEM DQS NVEM A DOS N<1>
O MEMA D2 MEM 85D VEM DS NMVEM A_DQS_P<2>
O MEMA DQS2 MEM 85D MEM DQS NVEM A _DOS N<2>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA D4 MEM 85D MEM DQS MEM A_DQS_P<4>
O MEMA DS MEM 85D MEM DQS MEM A_DOS_N<4>
O MEMA DOSS MEM 85D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 85D VEM DS MEM A DQS N<5>
O MEM A DCS6 MEM 85D VEM DS MEM A DQS P<6>
O MEMA DXSE MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS MEM A _DQS_P<7>
O MEMA DGS?7 MEM 85D VEM DS NMVEM A_DQS_N<7>
O MEMEB AK MEM 72D MEM O K MEM B _CLK P<0>
O MEMEB AK MEM 72D MEM QL K NVEM B_CLK N<O>
D MEM B ONTL MEM 37S MEM CTRI NMVEM B_CKE<1>
CD—MEM B ONTL MEM 37S MEM CTRI MEM B CKE<0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CS L<3..0>
D MEM B ONTL MEM 37S MEM CTRI MEM B_ODT<1. . 0>
D MEMEB QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CNVD VEM B_RAS L
O MEMEB QD MEM 40S NMEM CMVD NVEM B_CAS L
O MEMEB QD MEM 40S MEM CMVD MEM B_VE L
O MEM B DQ BYTEQ MEM 50S MEM B_DQ BYTEQ NVEM B_DQ<7. . 0>
O MEM.B_DQ BYTE1 MEM 50S MEM B_DQ BYTE1 MVEM B_DQ<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM B_DQ BYTE2 NMVEM B_DQ<23. . 16>
O MEM B DQ BYTE3 MEM 50S MEM B_DQ BYTE3 NVEM B_DQ<31. . 24>
CO—MEM B DQ BYTF4 MEM 50S MEM B DQ BYTE4 MVEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM B_DQ BYTES NVEM B_DQ<47. . 40>
O MEM B DQ BYTEG MEM 50S MEM B DQ BYTE6 MEM B_DQ<55. . 48>
CO—MEM B DQ BYTE? MEM 50S MEM B DQ BYTEZ MVEM B_DQ<63. . 56>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS P<0>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS N<O>
O MEM B DXE1 MEM 85D MEM DQS MEM B_DQS_P<1>
O MEM B XE1 MEM 85D MEM DQS NVEM B_DQOS N<1>
O MEM B DQs2 MEM 85D MEM DQS MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 85D MEM DQS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B_DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DOs4 MEM 85D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 85D MEM DQS MEM B_DQOS _N<4>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS P<5>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 85D VEM DS MEM B_DQS P<6>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D MEM DQS NVEM B_DQOS N<7>
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Digital Video Signal Constraints PCH Net Properties
ELECTRI CAL_CONSTRAI NT_SET I sonains
[Z=>—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDRIN P
[ SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDRIN N .
[=®—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDROUT P,
R SATA_HDD D2R RDROUT_N -,
[ZD—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRIN P
[Z>—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRI N N .
=y SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDROUT N, D
[>—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDROUT P,
SATA_HDD 2R SATA_90D SATA SATA HDD D2R RC P 757
[Z>—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RC N 757
[Z»—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RC N 757
SATA_HDD R2D SATA_90D SATA SATA HDD R2D RC P 757
SATA Interface Constraints
ALLON ROUTE = [CO—SATA_HDD R2D SATA_90D SATA SATA_HDD R2D C P 717 a7
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK;G?:’» D %TA7W7WD QATA7QOD SATA SATA Hm mD C N a7
SATA_90D . . —90_aHM DI FF ~90_aHM DI FF ~90_aHM DI FF ~90_CHLDI FF ~90_CHMLDI FE [CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R P 717 a7
= [CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R N N
saTA 3752 . s amse a7_am s a7_am s a7_amse a7_amse a7_amse
SATA_50SE . =s0_am e =50_CHM SE =50_CHM SE =50_CHM SE =50_0HM SE =50_0HM SE ‘
_—
= === [ED—SATA_HDD 2R SATA_90D SATA SATA _SSDRHDD D2R P 757
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ E QATAiH‘[)imF\’ QATAquD SATA SATA SSDRHDD D2R N .
saTA . =5:1_SPACI NG - saTA Tcp, BOTTOM =5:1_SPACI NG - ED—SATA_HDD R2D SATA_90D SATA SATA _SSDRHDD R2D P 73
CD—SATA_HDD R2D SATA_90D SATA SATA _SSDRHDD R2D N 757
SaTA cone - 15 ML »
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193
USB 2.0 Interface Constraints
ALLOW ROUTE e SATA_| COVP. PCH SATA3COW v
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK;G?:’ g _ _ SATA | PC." SATAI va 1
PCH_USB_FBI AS . ~sTANDARD ~sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD e >sB_ExTn USE_ 85D usE USB EXTB XHCI P o
Usa_ssp . s amor —e5_oMDIFE “e5_oMDIFE “e5_aMDIFE “ss_amoFE “es_amoFE D \USB_EXTB USR_85D USB USB_EXTB_XHCI _N 10 2
O USB EXTB USB_85D USB. USB EXTB_EHCI P 10 26
e = , EXTB USB_85D USB USB_EXTB_EHCI _N 10 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ 7HlH77lP 1@7850 USB USB HUB UP P 10 26
uss . —4:1_sPACi NG - uss Top, BOTTOM —4:1_sPACING - O USB HUB2_Up USB 85D USB USB_HUB _UP_N 10 26
- [CO—USB EXTA USB_85D USB. USB EXTA P 10 38
s i ’ , EXTA USB_85D USB. USB EXTA N 10 38 _—
O USB_EXIR USB_85D USB USB_EXTB_P 726 36
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193 _EXTR USB_85D usE USB _EXTB N N
CO—USB EXTC USB_85D USB USB_EXTD P
USB 3. 0 | NTERFACE CONSTRAI NTS = _tsa_exic USE 85D sh USB EXTD N
} CAVERA USB 85D USB USB _CAMERA CONN P .
ALLOW ROUTE = O USB_CAVERA USB_85D USB USB_CAMERA _CONN_N 732
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» D_LEBﬁHT lEB78§D USB USB B—r P o
Us83_85D . o5 oo 85_aHM DI FF 85_aHM DI FF 85_aHM DI FF 85_0HM.DI FE 85_0HMLDI FE , BT USB_85D USB USB_BT_N 79 36
, TPAD USB_85D USB USB_TPAD P o a7
[CO—USB TPAD USB_85D USB USB_TPAD N o a7
O UsB.sm USB 85D USB USB_SMC P o 30
O—UsB s\ USB_85D USB USB_SMC N 030
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT CO—BCHUSBRBIAS  PCH USB RRIAS USB RRIAS PCH USB RBI AS 10 B
‘ i B_EXTD USB_85D USB USB _EXTD XHCI _P 10 26
e - =5:1_sPAci NG » e o, BOTTCM =5:1_sPAci NG » > _sm_exTn USE 85D sE USB EXTD xHal N .
CD—USB EXTA USB_85D USB USB_EXTA _MUXED P 8
SOURCE: CR SFF PLATFORM DESI GN GUI DE V0.7, TABLE 4-211, 1X1+ B_EXTA USB_85D USB USB EXTA MUXED N 8
B CAVERA USB_85D USB USB_CANMERA P 1o 32
B CAVERA USB_85D USB USB_CANMERA N 10 32
) ) B_EXTA USB_85D USB USB LT1 P -
System Cl ock Signal Constraints B_EXTA USB_85D USB USB LT1 N
ALLOW ROUTE = B3 EXTB TX USB3 85D USB3 USB3_EXTB TX P 10 36
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(; GAP ?7FXTR7TX ljSB?j-lEr) USB3 USBs EXTB TX N 10 36
COLK_SLOW 555 i =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD B3 EXTB_RX USB3_ 85D USB3 USB3_EXTB P 7 10 36
— B3 EXTB RX USB3 85D USB3 USB3_EXTB_RX_N 7 10 36
CLK_25M 558 * =55_OHM SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
_—
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o
CLK_SLOW * =2x_Di ELECTRI C ? _ B3 EXTA TX USB3_ 85D USB3 USB3_EXTA TX P 10 38
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. B3 _EXTA TX USB3 85D USB3 USB3_EXTA TX N 7 19 38
B3 EXTA RX USB3 85D USB3 USB3_EXTA RX P 7 10 38
B3 EXTA RX USB3 85D USB3 USB3_EXTA N 719 38
Cock Net Properties | TS Sncousouzyzod
NET_TVPE .
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG PCH Constraints ._’m ——
[ED>—SYSCLK_0 K32K_RIC aK slonsss | Ak sion SYSCLK_CLK32K_RTC 1728 @ Appl e | nc CH_NUM>
— Cl K_Cl K25M SR ClLK 25M 558 | G K 25M SYSCLK_CL K25M SB 17 25 ®
— ClLK 25M 558 | G K 25M SYSCLK CLK25M SB R 2 -
[ED—SYSOLK O K25M ENET ClLK 25M 555 | G K 25M SYSCLK_CLK25M ENET NOTI CE OF PROPRI ETARY PROPERTY:
= QLK 25M 555 | QLK 25M SYSCLK_CLK25M ENET_R B ER LN SNTALNED HEREI N S THE
=D SYSCLK_Gl K250 TBT CLK_25M 555 | CLK_25M SYSCLK_CLK25M TBT 25 33 T e o e e e 102 OF 132
— QLK 25M 558 | QLK _25M SYSCLK_CLK25M TBT_R aa Il NOT TO REPRODUCE OR COPY I T
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LPC Bus Constraints - PCH Net Properties
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
LPC_50S * =50_OHM SE =50_CHM_SE =50_OHM_SE =50_OHM SE =STANDARD -sTaNDARD ELECTRI CAL_CONSTRAI NT_SET Prvsi oA SPAGING
CLK_LPC_50S * =50_CHM SE =50_CHM SE =50_CHM SE =50_CHM SE =STANDARD -STANDARD O>—LleCaD L PC 50S LPC LPC AD<3..0> 717 30 a1
O LPC_ERAME | L PC 50S LPC LPC FRAME L 717 39 a1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o D L PF*RFQFF*I L PF7‘§0§ LEC. LPC %SEr L i
e N oL P [CO—BPCHLPC A KO CKIPC50S CKIPC LPC CLK33M SMC R 10 25
— - QK IPC50S COKIPC LPC CLK33M SMC 7 25 30
CLK_LPC g 8 ML 2 [ CKIPC50S CKIPC LPC CLK33M LPCPLUS 725 a1
US_PCH LK SMB_50S SMB SMBUS PCH CLK 717 az
_ = grevryy _50S S SMBUS_PCH_DATA -
SMBus | nterface Constraints [>—SMBUS PCH 0 G K SME_50S SMB SM._PCH 0_CLK a2
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:" . .. 750§ SME SM_ PO_' 0 MTA ez
- ON LAYER? i [CO—SMBUS SMC 1_S0_Sal SMB_50S SMB SML_PCH 1_CLK 17 a2
SMB_508 * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD [O—SMBUS SMC 1 SO SDA SMB 50S SMB SM._PCH 1 DATA 17 a2
_ OO HABT AK HDA_50S HDA HDA BIT_CLK 17 51
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ HDA 50S HDA HDA BIT CLK R .
e R o Do C T [O—HDA_SYNC HDA 50S HDA HDA SYNC 17 51
- [ HDA_50S HDA HDA_SYNC R 17
O HDARST | HDA 50S HDA HDA RST R L v
- _ = boa_s0s DA HDA_RST L -
HD Audi o Interface Constraints > —tDA snino HDA_50S FDA HDA_SDI NO s
PHYSI CAL_RULE_SET LAYER CA)IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" g Hmﬁqmﬂ' ::::2: :x QHM? gw : o
HDA_50S i =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD -sTANDARD [ HDA 50S HDA HDA SDOUT R 17 28
— OO—sPLak SPL_55S SPI SPI_CLK R 17 a1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ SPl_55S [S= SPI _CLK "
on N o Do C T CO—SBL_MxI SPL_55S SPI SPIL_MOSI _R 17 a1
- = SPl_55S SPI SPI _MOSI “
O—SPLMSO SPl_55S SPI SPI _M SO 17 a1
. i O—SBLCs0 SPl_55S SPI SPI_CSO R L 17 a1
SI O Signal Constraints = SPL_55S SPI SPI_CS0_L "
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
CLK_SLOW 555 * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD [>_PCLE ENET 2D PQLE 85D oo E PCl E ENET R2D C P N
— [CO—BCLE ENFT R2D PCl E_85D PCLE PCl E ENET R2D C N 717 36
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [CO—BCLE_ENET 2R PCIE 85D PCE PCl E_ENET_D2R P 717 38
o sLow " oL P [CO—BOLE_ENET_[2R PCl E_85D PCIE PCl E_ ENET_D2R N 717 36
SPI Interface Constraints [k 22 120 BOLE 850 ECLE POE AR ROD R
I [O—POE AR R2D PCl E_85D PClE PClE AP_R2D N 736
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—BOLE AP RD PCl E_85D PClE PCILE AP R2D C P 717 36
SPI_55S * =55_CHM_SE =55_CHM_SE =55_OHM_SE =55_OHM_SE =STANDARD -sTaNDARD O—BaEARRD BCLE_A30 PAE POLE AP RID N T
- - s i i _ _ [O—BOLE AP 2R PCl E_85D PCIE PCl E_AP_D2R P 717 36
— [O—BCLE AP 2R PCl E_85D PCLE PCl E AP D2R N 217 36
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT E Pl FﬁAPﬁD?F\’ Pl F78§D PCLE PC‘ E AP D2R PI P .
SPI * 8 ML s Z»—BCOLE AP 2R PCI E_85D PO E PClE AP_D2R Pl _N 736
[®—BQLE AP 2R PCl E_85D PCIE PCIE AP_R2D PI _P 736
[»>—BCLE AP 2R PCI E 85D PCIE PClE_AP_R2D PI _N 736
ED—BOLE_ CGLKI00M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH P 717
ED—BCOLE_CLK100M PCH K PCE 90D CK POE PCl E_ CLK100M PCH N 717
D —BCOLE_CLK100M TBET CKPCE 90D CK POE PCl E_ CLK100M TBT P 717 33
ED—BCOLE_CQLKI00M TBT CKPCE 90D CK POE PCl E_ CLK100M TBT_N 717 33
DB QL KA6M CKPCE 90D CK POE PCH CLK96M DOT_P v
DB L KA6M CKPCE 90D CK POE PCH CLK96M DOT_N v
PCH CLK100M SATA P 717
| X | PCH CLK100M SATA N 17
D CcPU 508 QK POE PCH CLK14P3M REFCLK 1
B CPU 50S CAKPOE PCH CLK33M PCl | N 717 25
[Z»>—BCLE GLKI00M SSD K PCE 90D CIK POE PCl E_ CLK100M SSD P 7917
75 PCLE_CLKI00M | K PCE 90D CIK POE PCl E_ CLK100M SSD N 7017
[O—BQE QKIoOM CKPCOE 90D CIK PCOE PEG CLK100M P 7017
[—BOE QKI0OM K PCE 90D CIK POE PEG CLK100M N 7917
Y L POE_ _ PCI E_CLK100M ENET_P s
> POECKIOMENTT LK POE 90D CIK POE PClI E_CLK100M ENET_N N
[O—BOLE O KI0OM AP K PCE 90D CIK POE PCl E_ CLK100M AP_P 717 36
>—_PCLE G Ki00M AP CLK_POE 90D QK POE PCI E_CLK100M AP_N s
[O—BOLE CLKI00M EW CKPCE 90D G K POE PCl E_ CLK100M FW P 7017
[O—BOLE CLKI00M EW K PCE 90D CIK POE PCl E_CLK100M FW N 7917
y L POE_ _ PCI E_CLK100M EXCARD P__,,,
- L & - & PCl E_CLK100M EXCARD N ISYNC VASTER=J5 M.B SYNC_DATE=07/ 29/ 2011
T
ED—POLE TBT_RD PCLE_85D PCLE PCIE TBT R2D C P<3..0> ,,4 PCH Constraints 2
[ED—BCLE_TBT_R2D PCIE_85D PCIE PCIE TBT R2D C N<3..0> ;43 DL e Nz
— PCIE TBT R2D PCILE 85D POLE PCl E_TBT_R2D P<3..0> 7 le I nc <SCH_NUM>
[ED—BPOLE TBL R2D PCl E_85D PClE PCl E TBT_R2D N<3..0> 733 App . ERSEe
[ED—PCLE_TBI 2R PCILE 85D POLE PCIE TBT D2R P<3..0> 703 ° <E4LABEL>
— PCI E_TRT PR PCIE_85D PO E PCl E TBT _D2R N<3..0> 7033 NOTI CE OF PROPRI ETARY PROPERTY:
[D—BOLE TBL 2R PCIE_85D PO E PCE TBT _D2R C P<3..0> ;. THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
— PCIE TBT PR PCIE 85D PO E PCIE TBT D2R C N<3..0> , FhE POBLOSOR AGREES TO THE, FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 103 OF 132
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Di spl ayPort Signal
NOTE: Di spl ayPort

Thunderbolt SPI Si

Constraints

Physi cal / Spaci ng Constraints provided by Chipset or

gnal Constraints

GPU page.

Thunder bol t/ DP Connector Signal Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

TBT_SPI _55S * =55_OHM SE| =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
TBT_SPI * =2x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

TBTDP_85D * 485_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | Wl GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
TBTDP * =5x_DI ELECTRI C 2 TBTDP TOP, BOTTOM =7x_DI ELECTRI C 2

NOTE: Thunderbolt high-speed nets are NOT directly assigned to TBTDP_*
TABLE_PHYSI CAL_ASSI GNMENT synbol s nust be used to create the ass
Proper differential inpedance depends on nDP connector used.

D physical r
ignments.

For 514-0637: R2D nets (SMI pins) = 80D, D2R nets (TH pins) = 100D

SOURCE: Bill Cornelius's Thunderbolt Routing Notes

ul es.

Digital Video Signal

Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

DP_85D * 285 _OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF

HDM _90D * 290_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2

HDM

=3x_DI ELECTRI C

HDM

TOP, BOTTOM

=4x_Dl ELECTRI C

Thunder bol t / DP

Net Properties

Thunder bol t

1 C

Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
i DP_85D pisplayport | DPTBTSRC ML_C P<3. . 0>
[ DP_85D pispLayport | DP.TBTSRC ML_C N<3. . 0>
= DP_85D DispLAYPorRT | DP_TBTSRC AUXCH C P
= DP_85D pispLayport | DP.TBTSRC AUXCH C N
O—IBLSPL_aK TBT _SPI_55S | TBT SPI TBT_SPI _CLK
_SPI_ TBT SPI_55S | TBT SPI TBT_SPI _MOSI

TBT _SPI_M SO TBT _SPI_55S | TBT SPI TBT_SPI _M SO

O IBLSPL CS | TBT SPI_55S | TBT SPI TBT_SPI_CS L

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O IBLARD ITBTDP 85D [TBTDP TBT A R2D C P<1..0> 7 33 69
O—IBLARD ITBTDP 85D TBTDP TBT A R2D C N<1..0> .
O IBLARD ITBTDP 85D ITBTDP TBT_A R2D P<1..0> 7 60
[O—IBLARD [TBTDP_85D [TBTDP TBT_A R2D N<1..0> 7 69
OB IBTPA M > 85D spLaYPorRT | DP_TBTPA M._C P<3..1:2> 46
O IBIPA M > 85D splAYPoRT | DP_TBTPA ML_C N<3..1:2> .
O—DeIBIPA M > 85D spayport | DP_TBTPA M._P<3. . 1: 2> .
O IBIPA M > 85D spiayport | DP_TBTPA ML_N<3. . 1: 2> .
o2 Lsx M > 85D spayport | DP_A LSX M._P<1> .
oD Lsx M 85D spiayport | DP_A LSX M. N<1> .
O IBL A 2RI [TBTDP_85D ITBTDP TBT _A D2R C P<1> .
O—IBLA 2RI ITBTDP 85D [TBTDP TBT A D2R C N<1> 7 6o
™ IBL A 2RO ITBTDP 85D ITBTDP TBT_A D2R C P<0> 7 60
[ IBL A 2R0 [TBTDP_85D [TBTDP TBT_A _D2R _C N<O> 7 69
> IELA 2RI TBIDP 85D TBIDP TBT _A D2R P<1> 7 33 69
TBT_A 2RI TBIDP_85D IBIDP TBT_A D2R N<1> 7 33 60
[OO—IELA R0 TBIDP 85D TBIDP TBT_A D2R _P<0> 7 33 69
[OO—IELA R0 TBIDP 85D TBIDP TBT_A D2R _N<0O> 7 33 60
O —IBL A AUXCH > 85D spLayporT | DP_TBTPA AUXCH C P 33 69
CO—IBL A AUXCH > 85D spLaYPorT | DP_TBTPA AUXCH C N 33 89
O IBL A AUXCH > 85D spLayport | DP_TBTPA AUXCH P .
[O—IBL A AUXCH > 85D spLayport | DP_TBTPA AUXCH N .
D > 85D spLayport | DP_A _AUXCH DDC P .
= > 85D spLayport | DP.A _AUXCH DDC N .
O IBL A 2RI ITBTDP 85D ITBTDP TBT_A D2R1_AUXDDC P .
O IBL A 2RI ITBTDP 85D ITBTDP TBT_A D2R1_AUXDDC N .
O IBLARD ITBTDP 85D TBTDP TBT B R2D C P<1..0> 73370
OO—IELARD ITBTDP 85D TBTDP TBT B R2D C N<1..0> 73370
O IBLARD ITBTDP 85D ITBTDP TBT B R2D P<1..0> 770
[O—IBLARD [TBTDP_85D [TBTDP TBT_B R2D N<1..0> 770
OB IBIPE M > 85D spLayport | DP_TBTPB M._C P<3..1:2> 4 4
O IBIPE M > 85D spiAayPorT | DP_TBTPB ML_C N<3..1:2> .,
O—DeIBlPE M > 85D spiayport | DP_TBTPB_M._P<3. . 1: 2> 70
OB IBIPE M > 85D spiayport | DP_TBTPB_ M. N<3. . 1: 2> 70
oD Lsx M > 85D spiayport | DP_ B LSX M._P<1> 70
OB lsx M 85D spiayport | DP_ B LSX M. N<1> 70
O IBL A 2RO ITBTDP 85D ITBTDP TBT_B D2R C P<0> 770
[O—IBLA 2RO ITBTDP 85D TBTDP TBT B D2R _C N<O> 270
=»—IBL A 2RI [TBTDP_85D ITBTDP TBT B D2R C P<1> -
[»>—IBL A 2RI [TBTDP_85D [TBTDP TBT B D2R C N<1> 770
O —IELA R0 TBIDP 85D TBIDP TBT B _D2R _P<0> 733 70
[O—IELA R0 TBIDP 85D TBIDP TBT B _D2R _N<0O> 733 70
TBT A D2RI TBTDP_ 85D TBTDP TBT B D2R P<1> 73370
[ IBI_A_D2RI TBTDP_ 85D TBTDP TBT B D2R N<1> 73370
[O—IBL B AUXCH DP_85D pisplayporT | DP._TBTPB _AUXCH C P 3 70
[O—IBL B AUXCH DP_85D pispLayport | DP_TBTPB _AUXCH C N 33 70
[O—IBL B AUXCH DP_85D pispLayport | DP_TBTPB AUXCH P 70
O IBL_B_AUXCH DP_85D pispLayport | DP_TBTPB AUXCH N 70
D DP_85D pispLayporT | DP B _AUXCH DDC P 70
D DP_85D pispayporT | DPB_AUXCH DDC N 70
[—IBL A 2RI TBIDP_85D TBIDP TBT_B_D2R1_AUXDDC P 70
[—IELA 2RI TBIDP 85D TBIDP TBT_B D2R1_AUXDDC N 70

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in
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SMC SMBus Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> SMC 2 _S3 | SMB_50S SMB SMBUS _SMC 2 S3_SCL
> SMC 2 _S3 | SMB_50S SMB SMBUS SMC 2_S3_SDA
> SMC 1_S0 | SMB_50S SMB SMBUS _SMC 1 SO_SCL
L SMC 1_S0_ | SMB 50S 1l svB | 1 DA
> SMC 0 S0 | SMB_50S SMB SMBUS_SMC O0_SO_SCL
> SMC 0 S0 | SMB_50S SMB SMBUS _SMC O_SO_SDA

US_SMG 5_Sal SMB_50S SMB SMBUS_SMC 5_SCL
[CO—SMBUS SMC 5 SDA SMB_50S SMVB SMBUS_SMC 5_SDA
US_SMC_3_SCl SMB_50S SMB SMBUS_SMC 3_SCL
[CO—SMBUS SMC 3 SDA SMB_50S SMVB SMBUS_SMC 3_SDA

SMBus Charger Net Properties

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oS ITOI_DFFPATR CHGR CSI =)

g CHeR_ ) TTOL_DI FFPATR CHGR CSI N
<o 1TOL_DI FFPAI R CHGR CSO P

: :(‘QO ITOI_DFFPATR CHGR CSO N

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

SMC Constraints

d} Appl e I nc.
®

TG NOVEET = |
| <SCH_NUM>| D
<E4LABEL>
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D1 Specific Net Properties

as

as

9 10

9 10

as

as

as

as

as

as

37 43

37 43

a3

a3

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’
SENSE_1TO1_55S| * =i:1_DI FFPAI[R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR ELECTRI CAL_CONSTRAI NT_SET P oL ) R,
THERM_1TO1_55S * =[l: 1_DI FFPAI|R =55_OHM SE =55_OHM_SE =55_OHM _SE =1: 1_DI FFPAI R =1:1_DI FFPAIR [CO—SENSE DI FEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P
== CPUTHVSNS D2_N
O FFPAI R " - p p - [CO—SENSE_DI EEPAIR THERM 1TOL_555 THERM
L: 1_DI FFPAI|R 1: 1_DI FFPAI R 1: 1_DI FFPAI R 1:1_Dl FFPAI R . DLEEPAIR THERM 1TO1_555 THERM CPU THERMD P
AUDI ODI FF * =fl: 1_DI FFPAI|R 0.1 Mv 0.1 Mv 10 MM 0.1 MV 0.1 MV [CO—SENSE_DI EEPAIR THERM 1TQl_ 555 THERM CPU_THERMD N
[O—SENSE DI EEPAIR THERM 1TOL 559 THERM GPUTHVMSNS_D P
[CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM GPUTHVMSNS D N
[CO—SENSE DI FEPAIR THERM 1TOL 559 THERM GPU_TDI ODE P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff » DJEBBF7” EEPALR LHERM 1 Tl =23 LHERM G:’U TDI N
= = - e NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG Lé SE‘T Mﬁ” EEPALR THERM 1 TOL =25 LHERM TBT THER'\D P
SENSE * =2:1_SPACI NG ? - = - = - R — [ZD—SENSE_DI FEPAIR THERM 1TOL 559 THERM TBT _THERMD N
- COVP *
THERM * =2: 1_SPACI NG ? e G GND_P2MM__
- \VCCS| *
AUDI O * =2: 1_SPACI NG ? cPu ENSE G\D G\D_PZMM [ —SENSE_DI FEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_P
I [CO—SENSE _DIFEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_N
SPACI NG RULE_SET LAYER LI NE-TO LI NE SPACI NG ve o NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [CO—SENSE_DIEEPALR SENSE_1TO1_555 SENSE gw% os0_CS Z
— K POE oD " D Pav [O—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE Gs0_Cs
GN\D * =STANDARD ? — - [CO—SENSE_DIEEPAIR SENSE_1TO1_559 SENSE CPU VDDQ SENSE P
— PCIE GN\ND * GND_P2MM [CO—SENSE_DIEEPAIR SENSE _1TOl 555 SENSE CPU VDDQ SENSE N
) — | L PANEL_P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SATA v n aD_P2h [ —SENSE_DI EEPALR SENSE 1TO1 559 SENSE | gsss Lg EANEL_E
SO P2 " 0. 20 v 1000 .,‘ [ SENSE_DI EEPAI R SENSE_1TOl_555 SENSE
- R usB3 GN\D * G\D_P2MV [CO—SENSE DI FEPAIR SENSE_1TO1_555 SENSE I SNS_1V35_S3_MEM P
PVWR_P2MM * 0.20 MM 1000 T [CO—SENSE DI FEPAIR SENSE_1TO1_559 SENSE I SNS _1V35_S3_MEM N
_ N | — -
USB G\D GND—PZW [CO—SENSE DI FEPAIR SENSE_1TOl 555 SENSE | SNS _SSD P
NET_SPACI NG TYPEL | NET_SPAGI NG TYPE2 | AREA TYPE | sPAci mﬁm@!éé( CLK_PCI E SB_POWER * PWR_P2MM [CO—SENSE_DIEFPAIR SENSE_1TOl 555 SENSE I SNS_SSD_N
— SATA SB POVER " VR P [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS 3V3_S0_SSD R P
GN\D MEM_CLK * GND_P2MM - - [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS 3V3_S0_SSD R N
— *
) MEM_CVD . aND_P2WM USB3 SB_POWER PWR_P2MM [O—SENSE DI FEPAIR SENSE_1TOl 555 SENSE : SNS_W.AN P
S USB SB POVER . VR P2 [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE SNS_W.AN N
GND MEM_CTRL * GND_P2MM — = [CO—SENSE DI FEPAIR SENSE_1TOl 555 SENSE | SNS LCDBKLT P
= DI EEPAI R SENSE _1TO1_555 SENSE | SNS LCDBKLT_ N
D * x * CO—SENSE — _
N MEM *_DQ BYTE GND—PZW > SENSE_DI EEPAI R SENSE_1TOl 559 SENSE | SNS TBT P
G\D MEM_DQS * GND_P2MM > SENSE_DI EEPAI R SENSE_1TOl 559 SENSE I SNS TBT N
[CO—SENSE DI FEPAIR SENSE_1TOl 555 SENSE I SNS 1v35_S3_MEM R P
[CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS 1v35_S3_MEM R N
ALLOW ROUTE = [CO—SENSE_DIEFPAIR SENSE_1TOl 555 SENSE VCCSASO _Cs P
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?:’» - DIFEPALR QF'\BF71 TO1 _55 SENSE VCCSASO CS N
MEM_40S * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_ 72D * 0.09 MM 100 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_37S * 0.09 MM 100 ML »
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DM _aK HDM._ 90D HOM HOM IG CLK C P
MVEM 85D * 0.09 MM 100 ML ’ DM _a K HDM 90D HOM HDM 1G CLK C N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DM _DATA HDM__ 90D HOM HDM | G DATA C P<2..0>
PCI E_85D * 0.09 MM 10 mm ’ [T HDM _DATA HOM 90D HOM HDM _| G DATA C N<2..0>
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
UsB_85D TOP 0.1 MM 500 M L »
CPU_27P4S BOTTOM 0.23 MM 100 ML
UsB3_85D TOP 0.1 MM 500 M L
USB3_85D 1SL10 0.075 MM 0.090 MM
DP_85D 1SL9 0.075 MM 0.090 MM
PCI E_85D I1SL10 0.075 MM 0.090 MM
RI {ezr hg?gegi §89g93}1de ”Sh&ah."# f g?leﬁf(latal 0|nrsrpedances bet ween devi ces.
NET_PHYSI CAL_TYPE | AREA TYPE [ PHYSI m7R¢E75Ef _
MEM 37S BGA_VEM VEM. 5 0S NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI oALinuiEisFr
- *
NEM_ 20S BGA_NVEM NEM 508 AUDI ODI FF AUDI CDI FF
MEM 72D BGA VEM NEM_SS’D 1TOL_DI FFPAI R * 1:1_Dl FFF’AI I-Q
SENSE_1TO1_55S * SENSE_1TO1_55S
THERM 1TOL_55S * THERM_1TOL_559
hics , n i | i . —
QBBPLSP e ST ARSI 8L AT oR8! AKRLLIRSEGA fanout areas (95-ohm diff) DI FFPAI R « DI FFPAI R

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

DP_85D BGA 100_DI FF_BGA
SATA_90D BGA 100_DI FF_BGA
CLK_PCI E_90D BGA 100_DI FF_BGA

Menory Constrai nt

Al l ow 0.127 nm necks for >0.127 nmlines for

Rel axati ons

ARD f anout

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MEM 72D BOTTOM 0.127 MM 6.35 MM o
MEM_85D TOP 0.1 W 6.35 W

D1 Specific Net Properties

NET_TVPE

sPACI NG |

7 53 55 78

7 53 55 78

7 53 55 78

7 53 55 78

26 47

26 47

ELECTRI CAL_CONSTRAI NT_SE] Prvs AL

[—PCLE CLKIOOM AP QK POE 900 CKPCE PClE CLKI1I00M AP_CONN P, 5
[O—PCLE CLK100M AP CK PCIE 900 CKPOE PClE _CLK100M AP_CONN N, 5
D 1TOl DI EEPAI CHGR CSI _R P 5
[ 1TOl DI EEPAI CHGR CSI _R N -
D 1TOl_DI EEPAI CHGR CSO R P 57
D 1TOl DI EEPAI CHGR CSO R N 5
[O—UsA_BT USR 85D USB USB BT_CONN_P

[O—USB BT USB_85D USB USB BT _CONN_N

[»—USB BT USB_85D USB USB BT WAKE P

>—USB BT USB_85D USB USB BT WAKE N

AUDI O DI FEPAI R DI EEPAI R AUDI O SPKRCONN SL_OUT P

[ —AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN _SL_OUT_N

[ZD—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SR OUT P

[=®—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN_SR_OUT

[O—AUDLQ DI EEPAIR AUDI ODI EE AUDI O SPKRCONN _L_OUT_P

[O—ALDLQ DI FEPAIR AUDI ODI EE AUDI O SPKRCONN L_OUT N

[O—ALDLQ DI FEPAIR AUDI ODI EE AUDI O SPKRCONN R OUT_P.

[—ALDLQ DI FEPALR AUDI ODI EE AUDI O SPKRCONN R OUT_N

D —SENSE_DIEEPAIR SENSE_1TO1_! CPUI WP_| SNSG P
[2>—SENSE_DI EEPAI R SENSE_1TO1_! CPU WP _| SNSG N

[ —SENSE_DIFEPAIR SENSE_1TO1_! CPU WP _| SNS1G P
[O—SENSE DI EEPAIR SENSE_1TQ1 CPU MWP_| SNS1G N

[ —SENSE DI EEPAIR SENSE_1TQ1 CPUI WP_| SNS2G P
[O—SENSE DI EEPAIR SENSE_1TQ1 CPUI WP_| SNS2G N

> —SENSE_DI EEPAIR SENSE_1TO1 CPU WP | SUMG R P

[ —SENSE_DI EEPAIR SENSE_1TQ1 CPU WP _| SUMG R N
[O—SENSE DI EEPAIR SENSE_1TO1 | SNS_HS_OTHER P

[ —SENSE DI EEPAIR SENSE_1TO1 I SNS_HS OTHER N

[ —SENSE DI EEPAIR SENSE_1TQ1 | SNS_HS COMPUTI NG P

O —SENSE DI EEPAIR SENSE_1TQ1 | SNS_HS COMPUTI NG N

[ —SENSE DI EEPAIR SENSE_1TO1_! CPU WP | SNS P

[ —SENSE_DIEEPAIR SENSE_1TO1_! CPU WP _| SNS N

[ —SENSE_DIEEPAIR SENSE_1TO1_! CPU WP _| SNS1_P

[ —SENSE_DI EEPAI R SENSE_1TO1_! CPU WP _| SNS1_N

D NSE_DI FEPAI R SENSE_1TO1_! CPU WP _| SNS2 P

-_DI FEPAI R SENSE_1TO1_! CPU WP | SNS2 N
DI FEPAI R SENSE_1TO1_! CPU WP ISUM R P

D NSE_DI FEPAI R SENSE_1TO1_! CPU WP | SUM R N

[ —AUDLQ DI FEPALR AUDI ODI EE AUD LOL L_P

@ADL Q DI FEPALR AUDI ODI EE AUD LO1L_L_N

AUDI O DI FEPAI R AUDI ODI EE AUD LOL R P

[E>—AUDLQ DI FEPALR AUDI ODI EE AUD LO1L_R N

AUDI O DI FEPAI R AUDI ODI EE AUD L2 L_P

D —AUDLQ DI EEPALR AUDI ODI EE AUD L2 L_N

[=D—ALDL Q DI FEPALR AUDI ODI EE AUD L2 R P

[E—AUDLQ DIFEPAILR AUDI ODI EE AUD LO2_R N

[=D—ALDLQ DI FEPALR AUDI ODI EE AUD MC INL_P

[=®—AUDLQ DI FEPALR AUDI ODI EE AUD M C INL_N

[OO—AUDIQ DIFEPALR AUDI ODI EE AUD_SPKRAMP_LI N P
[O—ALDLQ DI FEPALR AUDI ODI EE AUD SPKRAMP_LI N N
[O—ALDLQ DI FEPALR AUDI ODI EE AUD _SPKRAMP_RI N P
[O—ALDLQ DI FEPALR AUDI ODI EE AUD _SPKRAMP_RI N N
[O—ALDLQ DI FEPAIR AUDI ODI EE AUD_SPKRAMP_LSUBI N _P
[O—AUDIO DIEEPAIR AUDI ODI EE AUD_SPKRAMP_LSUBI N_N
[ —AUDLQ DI FEPALR AUDI ODI EE AUD_SPKRAMP_RSUBI N_P
[Z—AUDLQ DI FEPALR AUDI ODI EE AUD_SPKRAMP_RSUBI N_N
[»—AUDLQ DIFEPALR AUDI ODJ FE RSUBI N P

[Z»—AUDLQ DI FEPALR AUDI ODJ FE RSUBI N N

D —AUDLO DIEEPALR AUDL ODI FE ILSUBIN P

AUDI Q DI FEPAIR AUDL ODI FE L SUBIN N

[TD—ALDL Q DI EEPALR AUDI ODI EE SPKRAMP LIN P

[T —ALDLQ DI EEPALR AUDI ODI EE SPKRAMP_LI N N

AUDI O DI FEPAI R AUDI ODI EE SPKRAMP_RIN P

[T—AUDLQ DI FEPALR AUDI ODI EE SPKRAMP_RI N N

AUDI O DI FEPAI R AUDI ODI EE HS MC H _RC

AUDI O DI FEPAI R AUDI QDI EE HS MC LO RC

[ —ALDL Q DI FEPALR AUDI ODI EE HS M C HI

rmy—AUDL Q DI EEPAI R AUDI CDI EE HS M C LO

[E>—AUDLQ DI FEPALR AUDI ODI EE SPKRCONN L OUT P
@ADL Q DI FEPALR AUDI ODI EE SPKRCONN L OUT N

> AUDI O DI FEPAI R AUDI CDI EE SPKRCONN R OUT P

[ —AUDLQ DI EEPALR AUDI ODI EE SPKRCONN R OUT N
[O-USB_TPAD USB_85D USB_TPAD R P

[O-UsB_TPAD USB_85D USB_TPAD R N

[-USB_HEB USB 85D PU USBHUB DN4_P N
> B_HUB USB_85D PU_USBHUB_DN4_N N
[ SB_PONER PP3V3_S5 .
D SB_PONER PP3V3_S0 .
D SB_POWER PP1V5_S3RS0_CPUDDR s
J_ GND GN\D

SYNC NMASTE| 5 M_B

SYNC DATE=0//29/ 2011
—
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8

7

6

5

3

BOARD LAYERS BOARD AREAS WEDOPNW Ok%?%% SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI mﬁRULEﬁSET
TOP, I'SL2, I SL3, | SL4, I SL5, | SL6, I SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA, BGA_MEM M 16.2 DEFAULT * 0.1 MW 2 * * BGA PO72_SPACE
— STANDARD * =DEFAULT 2
ALLOW ROUTE T
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP PO72_SPA(I * 0.071 MM 2
DEFAULT * Y =50_OHM_SE =50_OHM_SE 10 MM 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 W =DEFAULT :UEFAULT
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM SE | TOP, BOTTOM M 0.090 MM 0.090 MM o
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM SE | TOP, BOTTOM M 0.090 MM 0.090 MM o
50_OHM _SE * Y 0.070 MM 0.070 MM =STANDARD =STANDARD =STANDARD X i
St ackup- Def i ned Spaci ng Rul es
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr ’
1: 1_SPACI NG TP, BOTTOM 0.1 MW 2
N 1:1_SPACI NG Isia, 15L4, 1508, 1501 0.1 M 2
PHYSI CAL_RULE_SET LAYER ALFON BUTE | M N MUM LI NE M NI MUM NECK
| _: ON LAYER? W DTH NI M NE( W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»Géf:’» 1: l_SPAcl NG s}, 1 sis, 1506, 1507, 1506, 1 11 0.101 MM 2
40_OHM_SE TOP, BOTTOM Y 0. 145 W 0.095 WM
40_OHM SE * Y 0.105 MV 0.090 MV =STANDARD =STANDARD =STANDARD Note: Quter dielectric is 0.058 nm noninal,
Inner dielectric is 0.053 nm nomi nal .
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37 OHM SE TOP, B oM Y 0.165 MM 0.095 MM e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
37_OHM SE * Y 0.120 MM 0.090 MM =STANDARD =STANDARD =STANDARD Ix _DIELECTRIC | 1or eorrom 0.058 i C
1x_DI ELECTRI CisL3, I sL4,15L9, 1 SL1| 0.053 MV ?
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 1X_DI ELECTRI Gi}.isis, 1566, 1507, 1508, 1011 0.101 MM P
27P4_CHM SE | TOP, BOTTOM M 0.265 MM 0.095 MM o
27P4_OHM SE * Y 0.190 MM 0.1 MW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM DI FF  [isia, 10,1509, 15010 Y 0.124 MM 0.124 MM 0.200 MV 0.200 MM
72_OHM DI FF | I1SL2, 1SL11 Y 0.124 MM 0.124 MM 0.200 MV 0.200 MM
72_OHM DI FF | TOP, BOTTOM Y 0.140 MM 0.140 MM 0.120 MM 0.120 M
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF  [isi3, 154, 1509, 15L10] Y 0.089 MM 0.089 MM 0.180 WM 0.180 mv J SpECI fic Net Pr operties
e e
85_OHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.180 wwMm 0.180 WM ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPAGING
85_OHM DI FF | TOP, BOTTOM M 0.110 MM 0.110 MM 0.180 MM 0.180 MM
ED—DB_TBL_AUXCH DP_85D pispLAYPoRT | DP._TBTSNKO AUXCH C P .
DB TBL_AUXCH DP_85D pispLAYPORT | DP.TBTSNKO AUXCH C N .
(I DP_TBT_AUXCH DP_85D DL sPLAYPORT | DP_TBTSNK1_Al P o 33
[ED—DB_TBL_AUXCH DP_85D pispLAYPoRT | DPTBTSNK1 AUXCH C N .
D2 IEL M DP_85D pispiAayPorT | DP_TBTSNKO M._C P<3..0>
D>—DE_IEL M DP_85D pisplAYPoRT | DP_TBTSNKO M._C N<3..0>
ED—DE_IEL M DP_85D pisplAayPorT | DP_TBTSNK1 M._C P<3..0>
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:" E DP?TRT?M DP?RRD DLSPLAY u:’ TBTSNKl '\/I_ C ’\K3 * O> o %
- — ON _LAYER? DP_TBT_AUXCH DP_85D pispLAYPORT | DP_TBTSNKO AUXCH P .
— [en _TET. _
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD [D—DE_TBT_AUXCH DP_85D D spiayporT | DP_TBTSNKO_AUXCH N 33
DP_TBT_AUXCH DP_85D Dl DP_TBTSNK1_ AUX P
— arns _TRT_ _ spLayporr | DP TBTSNKL AUXCH P 5
90_OHM DI FF  [isi3, 154, 1509, 15L10] Y 0.081 MM 0.081 MM 0.200 w 0. 200 NM _ DP_TRT_AUXCH DP_85D D SPLAYI DP TBTSNK1 AUXCH N -
90_OHM DI FF | ISL2,1SL11 Y 0.081 MM 0.081 MM 0.200 MM 0.200 MM >—DE_IEL M DP_85D pispLayporT | DP.TBTSNKO M. P<3. . 0> a3
== DP_TBTSNK N< >
ED—DE_IBT M DP_85D DI SPI AYPCRT | . a
90_OHM DI FF TOP, BOTTOM Y 0.099 WM 0.090 WM 0.200 wW 0.200 mv DP_TRT M DP_85D D SPLAYI DP TBTSNK1 M. P<3.. 0> -
— D2 I M DP_85D psplaypert | DP_TBTSNK1 M. N<3. . 0> a3
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(»G(#:’» = DB LNT_M DB 850 DLSPLAY, DP INT M. C P<3..0> oo
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD ED—DE LN M DP_85D DspiayperT | DP INT_M._C N<3..0> o 67
=== porT | DP_| NT_Al P
100_OHM DI FF |sis. 1501505, 15010 Y 0.065 MV 0.065 MV 0.200 MM 0.200 MM [ED—D2LNLALKX D2_A50 DLSPLAY] UX_C i
DP_| NT_AUX DP_85D piselayport | DP I NT_AUX C N o 67
S— D2 LNL _
100_OHM DI FF | I1SL2,1SL11 Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM ED—DE_LNL_AUX DP_85D pispLayport | DP_ I NT_AUX P 767
=== porT | DP_| NT_Al N
100_OHM DI FF | ToP, BOTTOM Y 0.079 MM 0.079 MV 0.200 MM 0.200 MM [ED— R LNL ALK DB_R50 DLSPLAY] UX 7
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D2 INL M DP_85D pispiayPorT | DP I NT_M._P<3.. 0> o
— DP_I NT_M._N<3..0>
" N - - - Z Z ED—DE LN M DP_85D Dl SPI AYPORT o7
100_DI FF_BGA 100_OHM DI FF|  =100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_CHM_D|> FF Db_INT M Db_85D DL SpLAY DP INT M. E P<3..0>
100_DI FF_BGA | ISL3,1SL4 Y 0.075 W 0.075 W 0.125 W 0.125 W D2 INL M DP_85D DspiayperT | DP INT_M._F N<3..0>
——— — > - = = SYNC_MASTER=J5 M.B SYNC DATE=07/29/ 2011
100_DI FF_BGA | 1SL9,1SL10 Y 0.075 WM 0.075 WM 0.125 W 0.125 W " 'LiDCB Rul e [bf i ni t i Ons
" " " . " B3_EXTB RX USB3_85D USB3 USB3_EXTB_RX _RC P 7 3
) _ _ =
NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers. p——— USPa_8ED LUsma USB3 EXTB RX RC N e T
= B3_EXTA_RX USB3_85D USB3 USB3_EXTA_RX_F P 7 s Ap le Inc CH_NUM>
3_EXTA RX USB3 85D USB3 USB3_EXTA RX F_N s p . o——
_ 3_EXTA_TX USB3_85D USR3 USB3_EXTA TX C P 7 3 © <E4LABEL>
PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP Tr)—USB3_EXTA_TX USB3_85D USB3 USB3_EXTA TX_C N 7 38 NOTI CE OF PROPRI ETARY PROPERTY:
T 3_EXTB TX USB3 85D USB3 USB3_EXTB_TX C P 7 36 THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
1:1_Dl FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W = = -,
= D USB3_EXTB_TX USR3_85D usA3 USB3_EXTB TX C N 73 HE POSLOSR AGREES 1O THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 109 OF 132
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Weer) =PPBUS_SW BKL

LCD Backl i ght

Gain: 500x. EDP: 0.9 A
Rsense: 0.005 (RD200 / XWD200)
V across Rsense:
SMC AD:. 17

Curr ent

Sense (1 BLC)

4.5 nv
w1 s _=PP3V3_S0_| SNS
+£op00
o — 0/
. - L,
ub200 LOADI SNS: YES RD209
LooekitN sl ' NZM orle lisns Lokt 1ot 1% B3K  sve LopekiT | SENSE gy 40
1%
LCDBKLTP _a i rerl1 | Y |1 CcD209
PLACE_NEAR=U4900. GL: 5MM — — 2005%2”:

aD LOADI SNS: YES 2 8§

~ 0301
LOADI SNS: YES

Al rport X29 Current
Gai n: 500x. EDP: 1.06 A
Rsense:

0. 005 (RD230 / XWD230)
V across Rsense:

5.3 mwv

Sense (I APC)

PLACE_NEAR=U4900. GL: 5MM
LOADI SNS: YES
GND_SMC_AVSS

39 40 43 44 80

CPU SA Current

Gain: 500x. EDP: 6 A
Rsense: 0.001 (R7140)

Sense (1 C20)

www.qdzbwx.com
SMC AD: 22 w s _=PP3V3_SO_I SNS
1 CDZU§:O
9 T N
y SH5M
“ %;va\ﬁwwmimp ub230 LOADI SNS: YES RD239
PRCRERR TS 8 R o o ncisnswanw sy N le [1sns wan touT % 23K sMc x29 | SENSE o
XVD230 %
SM NC | SNS W.ANP 40 N+ REF| 1 | 1U20W |, 03239
1 PLACE_NEAR=U4900. B8: 5MM 20°§IZUF
GN\D LOADI SNS: YES 2
« > PP3V3_WLAN R ~ 8351
LOADI SNS: YES

PLACE_NEAR=U4900. BS: 5MM
LOADI SNS: YES
GND_SMC_AVSS

Thunderbolt TBT Current/ Vol t age Sense (| HSP/ VHSP)

39 40 43 44 80

CPU SA Vol t age Sense (VC20)
Gain: 1000x. EDP: 2.8 A Gain: 1x
Rsense: 0.001 (RD240) SMC ADC:. 14 " X )
V across Rsense: 2.8 mV PLACE_NEAR=XWD240. 2: 10MV P oy 5 M PLACE—NEgtDLEQéogBl 5\
SMC AD: 23 TBTI SNS: NO M Es
XV\DS%4O RD248 s s _=PPVCCSA_ SO0_REG 1 % 2 CPUVCCSA I N 1N IS SMC _CPU_SA VSENSE o «
1582 P1VO5TBT_I N 1 2 I VSNS TBT_I VOUT 1796w PLACE_NEAR=L1900. B1: SMM
PLACE_NEAR=RD240. 1: 10 MV 1/528W 1 - 200‘12 UF
w s =PP3V3_SO_I SNS . 2 x5
1 CD240 GN\D_SMC_AVSS 29 40 43 44 50
UF
“ - T, ggg"' PLACE_NEAR=XWD240. 2: 10MV
_ TBTI SNS: YES
5 5 O} =PP1V05_S0_P1VO5TBTREG L lIJ’\D‘A224ig TBTI SNS: YES RD247 RD249
RD240 |3 | SNS_TBT_N shin  SCIO C aur |6 ISNS TBT I1OUT 1 2 1% A3k o SMC_TBT | SENSE gy o
. 5% ]2/
i cerl1 1/2(13w 1/5\6:<13w 1032268
PLACE_NEAR=U4900. A8: 5SMM — — goo”
G\D 2 X'gR PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
o . 0201
TBTI SNS: YES - 117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD209, CD219, CD229 LOADI SNS: NO
PLACE_NEAR=U4900. A8: 5MV
- 117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD239, CD259 LOADI SNS: NO
= D AV 39 40 43 44 80
LCD Backl i ght Vol tage Sense (VBLO)
Gain: 0.04434
XV\DS%SO
ner 7 PPVOUT SO LCDBKLT 1 G731 2 VOUT SO LCDBKLT_XW
'RD256
iMm
1%16¥V
LOADI SNS: YES Z%QL
RD259
Lvaur so Looekt oivik 23 sve LooekLT vsense oD Isvm RSTER-DL SENSCRS EYCYSSTSIEE
%
IRD257 “J" | cop59 Power Sensors: Extended
46. 4K pLace NEAR=U4900. A8: SMWM —— 09 BTG OVEET = |
86w LOADI SNS: YES 2 géi le I nc <SCH NUM=| D
LOADI SNS: YES | 462" 0301 App .
PLACE_NEAR=U4900. A8: 5NV 8 <E4LABEL>
LOADI SNS: YES
= GN\ND_SMC AVSS

39 40 43 44 80

V across Rsense: 6 nV
SMC AD: 13 w04 s =PP3V3_S0_| SNS
G20
o) — 0/
ub210 LOADI SNS: YES RD219
s 5 pmy VCCSASO_CS N shnv "NEMourle isns cpusatour K F3% csve cpu s I SENSE oy o
1%
1/ "
VCCSASO_CS P 4] REF| L 1CD219
78 58 E 1
PLACE_NEAR=U4900. G1: 5SMM —— 2005%2”:
GND LOADI SNS: YES 2 6381
LOADI SNS: YES o
PLACE_NEAR=U4900. GL: 5MV
£ LOADI SNS: YES
= GND_SMC_AVSS 29 40 43 40 50
LCD Panel Current Sense (ILDC)
Gain: 500x. EDP: 1 A
Rsense: 0.005 (R9020, XW9020)
V across Rsense: 5 nV
SMC AD: 15 w0 =PP3V3_S0_| SNS
1CD220
i T
V+ 2 %EWI
ub220 LOADI SNS: YES RD229
o) NCISNS LoD PANELN  5lin | % ourle |1sns Lep paneL 1 outid B3R s Lop paneL I SENSE gy 10
%
677 _NC I SNS LCD PANELP 4w+ Rerl 1 1/201w 1 CD229
PLACE_NEAR=U4900. B2: 5SMM _— 200”2UF
G\ND LOADI SNS: YES 2 %
~ 0201
LOADI SNS: YES

PLACE_NEAR=U4900. B2: 5MM
LOADI SNS: YES
GND_SMC_AVSS

39 40 43 44 80
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