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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.
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SCHEM MLB, D1

8/ 8/ 12

CK
APPD

DESCRI PTI ON OF REVI SI ON

DATE|

[<REV>) <ECN> <ECO_DESCRI PTI ON>

(.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
§ 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 gurati on VASTER 51 AUDI O CODEC/ REGULATOR b1_AUD O
- 7 - VASTER 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 30 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 | MVP7 & 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 M 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 MB 66 Power Control 1/ ENABLE wnsTER
23 09/ 15/ 2011 90 R 07/ 1172012
22 PCH GROUNDS 113 M8 67 eDP Di spl ay Connect or o1_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/ CAVERA 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 .. 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
o 02/ 20/ 2012
41 LPC+SPlI Debug Connect or D1_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 D1_sensors
55 02/ 20/ 2012
45 Thernmal Sensors D1_SENSORS
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J9400

DP/ TBT
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PG 68
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.

PCle x4

TBT Host

A0 pgazas

J2500

PG 69

XDP CONN
U1000 ik
[
| NTEL CPU oors 1333/ 1600w [BTET
2. X GHz
I VY BRI DGE 2C- 35W Mem
PG 9-15
PG 28
J6900, J6950
DC/ BATT PONER SUPPLY
PG 55 PG 56- 65
U5550, US570
GPl O FDI DM RTC TEMP SENSOR
PG 19 PG 17 PG 17 PG 16 PG 47
U5920, Us940
Mot i on Sensor/ GYRO
12600 M SC PG 48
SYSTEM CLK PG 19 U5340, Us350, U5360, US370, U5400, U5410, Q6480
oCcK BUEFER 6100 T PONER SENSE
PG 24 SPI PG 42, 43
PG 16
SPI Boot ROM J5650, J5660
FAN CONN AND CONTROL
0510 PG 16 PG 49 PG 45
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REDRI VER K ° | NTEL \|/ \I/
U4900 12C SMs ADC Fan Ser
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SATA
CONN
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PG 36 RI O CONN
PR Bl uet oot h|| TP/ KB TRACKPALY
PG 16-21 PSCC KEYBOARD
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RGB OQUT PG 17 J3502
DP OUT
- S CAMERA s
dl o 3 PG 31 sNVe
T™DS QuT 8 3 7
- —
39000 G 17 E ey 2700 ) PG 38
_____ g .37 usB
eDbP eDP OUT 3 LRI HUB
CONN PG 17 E : PG 25
u2760 J4410
5 o usB
PG 66 2 o EHal NVUX RI O CONN
PCI : e USB 3
PG 18 PG 35
J4410
™ <
Rl O CONN HOM 3 o —
HDM Fo 17 EXTERNAL A
PG 16
PCl - E
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1
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Codec
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Rl O CONN
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M C BI AS
PG 35 PGs3 SPEAKER
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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
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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 oy 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
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PAGE 63 X
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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: PVB o PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NOVBER | BaRr NovgeR | BV FTION | REF DES | COMENTS:
607-9189 CWN PTS, PCBA, M.B, D1 D1_COVMON 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: DWP0, 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: DVWNW 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 19750485 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 19750485 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 al t 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 37150730 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 13850725 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_Cl1, EEEE: F33C, RAM 4G_SAMVBUNG_35NM 1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F339] CRI Tl CAL EEEE: F339 13850727 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_C1, 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_BCM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, 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 Cyntec 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 MRATA
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_BCM 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 376S1113 37651110 ALL Diodes to AGS
639- 3888 PCBA, 2. 8G M CRON 8GB, M.B, D1 DEVEL_BCM 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. 6, 35W2+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, QOAM G5, L1 2.9, 35W 242, 1. 25, 40 G U1000 CRITI CAL CPULI VB 2C 2. 96 G5 DI1_BLANK

33754264 1 IVB.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 cRiTIcAL Ve 2c.2.96 DDR3 SPD STRAPPI NGS

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

33754235 1 1G, POH PPT- B 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 1 G, PO PPT- 1B SFF, PRQ C 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, 91, PRQ 280FCBGA, 123121 w3600 CRITI CAL TBTRTR B1 RAM_4G_SAMSUNG_28NM_1600_S 4G_SAMBUNG_28NM _1600_S, RAMCFG3: L, RAMCFG2: L, RAMCFGL: H, RAMCFQD: L

33350623 16 |G, SORAM 281 T, 256MKG, CORA- 1600, 70FBGA s o e s i, o, s 15 s, v, iz, s . i 15 GRI T CAL 2G_SAVBUNG 35NV 1600_S RAM 2G_M CRON_1600_S 2G_M CRON_1600_S, RAMCFG3: L, RAMCFR2: L, RAMCFGL: H, RAMCFQ0: H

33350622 16 1 G. SDRAM 2GB1 T, 256NKB, DORS- 1600, 7OFBGA Lesen e e o o, o st e 100 111 iz asan assefaien wnies 1 GRI 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. i, 1eva, s, s, s wesra o100 1a130. 12120, asa0, ol oo, o, 1nfGRI TI CAL 2G_ELPI DA_1600_S RAM 4G_SAMSBUNG_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 oo, o st e s, s, or. i ot 6o s, o, ORI 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, TOFBGA, HYN X Lesen e e o o, o st e 100 111 iz asan assefaien wnies 1 GRI 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, 512406, TOFBGA, B 1 £, ELPI DA oo, e o sess 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, RAMCFQD: L

33350624 16 1/G. SORAM COR3- 1600, S121AKE, 7AFEGA, D5, SANEUNG s, i, . . 2. 20 0 7. oo, 1. iz i ool onen o GRI T1 CAL 4G_SAVBUNG 35NV 1600_S RAM 6G_ELPI DA_CHO_1600_S 6G_ELPI DA_CHO_1600_S, RAMCFG3: H, RAMCF®2: L, RAMCFGL: H, RAMCFQD: L

33350623 8 1. SORAM 2681 T, 256M, CERA- 1600, 70FBCA S — CRITI CAL 6G_SAVSUNG 35Mv aHD_1600 S | [RAM_6G_SAMBUNG_28NM_CHO_1600_S| 6G_SAMSUNG_28NM_CHO_1600_S, RAMCFG3: H, RAMCFR2: L, RAMCFGL: H, RAMCFQ0: H

33350624 8 G, SORAM DORO- 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

33380822 s ot 2. 20000, e 1000700 [ — p—— s 11N X 016005 RAM_2G_SAVBUNG 1600_S 2G_SAMBUNG 35NM 1600_S, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQD: H T W’Q SRR,

33350625 o . v o 1000100, 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, B0, 150 0 L1500, 370 CRI TI CAL 6G_ELPI DA_CHO_1600_S IVD d U I e Pa r [ S AL ' 'Vb

B . s o0 e o s p— oo 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, 12san. e Lasao, s earo. wion a1, usize o, ossofmnso, wneo 5 GRI TI CAL 4G_M CRON_1600_S 33350642 16 1/C. SORAM DORS 1600, 51208, TSFBGA, G DI E. SAVGUNG  wesco, 1o eheo. 12530, Lo, asso, s, 270, io10n a1, oizo, oo, ssof oo, uoneo 1o GRI TI CAL 4G_SAVBUNG 28NM_1600_S NOTI CE OF PROPRI ETARY PROPERTY:

33350649 8 11G. SORAM COR3- 1600, 2561, TOFBGA 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

Il NOT TO REPRODUCE OR COPY I T
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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 DEVELOPNMENT 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 4900 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 SV, DEVELGERENT- PV, D1 4900 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 cem RumE, o1 U100 CRITI CAL BOOTROM PROG PI B2
34153650 1 1c e R Fse, o1 U100 CRITI CAL BOOTROM PROG FSB
341SX00KK 1 1ceR, Row Fe2, o1 U100 CRITI CAL BOOTROM PROG FS82
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 NBIT SPI SERIAL DUAL 1/0 FLASH Nitonyx UB100 CRI TI CAL BOOTROM_ BLANK
34153670 1 16 7P Pso vaz4, Ve, 1 Us701 CRITI CAL TRAD_PSOC: PROG
33752983 1 16.7P PS0 GP BLAK Us701 CRITI CAL TPAD_PSOC: BLANK
34153668 1 G EEPROM R Va4, 1, 01 PvB w3690 CRITI CAL TBTROM PROG
33550865 1 1 EEPRaM SR AL, 0KD, 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 SMC_SOCKET

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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J5713 (KEY BOARD CONN) POWNER RAI LS | CT Test POi nt s S2 CAMERA PCI E S| GNALS
Functi onal Test Points | 22332254&,4 T FUNC_TEST NC_PCI VERA D2RP _ PCIE_EXCARD D2R N
IRUE 78 —_— v
o s KBDL . >—me PMSIP S3 1 718 27 36 30 66 CPU NO_TESTs -PCP VERA D2RN_°F = PCIE EXCARD 2R P,
e 35650 (LEFT FAN CONN) = 6 KBDZ PPOV75_S0_DDRVTT s NC TET MONDCO VERA R2D O\IITEUU: — PCIE EXCARD R2D C N ,,
- resT [— B o MERA R2D_CP — PCIE EXCARD RRD C P ,,
> s PP5V_S0 ] BeTPFan (= v = PP1VO5_SO . BT PG E HESeTe L HERER s
= e EAN LT PWA .. S e ke o BT PCIE RESETL L eSSt 0oM N —=-PAE O KIOOMEXCARD N ... .
= e FAN LT TACH . == ﬁ ﬁggg p o ReTURY 2 RGBT _PCl E_RESET2 L PCLE_CLK100M — E_CLKI00M EXCARD P ;. 7
IRE a o—me LED RETURN 2 o n T_PClE_RESET3_L -
5660 (RIGHT FAN CONN) V1000 CHARZ TPS Dl: me WS KBDS p > _me LED RETURN 3 e TRUNC TBT XTAL2500T NO_TEST NC NO TESTs
= e FAN RT PWM ., 7s350 PCl E TBT D2R P<0> [ _me V6 KBDO P [ e LED RETURN 4 Term = - -
= e FAN RT TACH . =« “@ PCI E_TBT D2R N<O> e W5 KBDI1O . e LED RETURN 5 fern - NC PCIE 5 D2RN v D
TmE GN\D. j] 5 IPsCD> DM _S2N _P<0> o—me W5 KBD11 w >—m= LED RETURN 6 serm s _TP_DP_TBTSRC M._CP<3> NC DP_TBTSRC M._CP<3> —BASES NC PCILE S D2RP o
L ef Fal— DM S2N N<O> [_mme V5 KBDL2 o e G\D TP DP TETSRC M_ONe3> = VA PSReTHp TETSRC M ONE3- e NCPAES RIDCN __ .
= o> DM _CLKI00M CPU P [=_me V6 KBDIZ o L :| 4 TPs n . NCPAES RRDCP
J3502 (ALS/ CAVERA CONN) - CLK100M CPU N o—=e W5_KBD14 & = * g M. N> ~ PCl E D2 RN
WS 5_CA 33 > MLWFMM&?— w
: o UIB00 CHARZ TPS =—me W5 &ggig NL;A M TP_DP_TBTSRC M._CP<1> - TBT. <1 m@ TRUE e BASE=TROE NC EQE 6 &Dzl:R)Pm .
7390 a2 77 a7 a3 > — ~ -
PP5V_S3 ALSCANERA F ;s ot N2S P<0> [=_me S KBDI7 s . _TP_DP_TBTSRC M__CN<1> T@JEB“S%E TBTSRC_ M__CN<1> _BASE= NC PO E 6 _R2D CP
= DM _N2S N<O> o \\6 KBDLS " >—me PP3V3 SO rom = VRRE_BASE=TRUE B prr R —
34400 (RO CABLE CNY > —F —OaTA P<Os o e BD1o - . _TP_DP_TBTSRC M._CP<0> NC DP_TBTSRC M. CP<0> >—IRE NC PCIE 7 _D2RN .
e FE3V3 34 e D5 DATA N<O> O \6 KBD20 " Esgﬁ § 18 s TP_DP_TBTSRC M._CN<O> — M@f.:mm‘?‘nﬁjtﬁ%ﬁ TBTSRC M._CN<0> O RE g NG PCILE 7 D2RP 1
e S WANE S @E FDI_DATA P<4> l:l: me W5 KBD21 p PPaVa o5 AVREE ShC . _TP_DP_TBTSRC AUXCH CP ~_NC DP_TBTSRC AUXCH CP —BASE= NC POIE 7 ROD N o
e PP5v. 54 ' oLl _DATA N4> > e V6 KBD?? - Poavas can »« TP DP TBTSRC AUXCH ON_— VAN PN ®P TETSRC AUXCH CN e NCPOQE7 RRDCP
= BP1\i ° 7530 17 7 gy PCLE_AP_D2R P me WS _KBD23 o e — VAREBASEETROE ’ PCIE_8_D2RN
= 5_S0 . 50 17 1 oy PO E_AP_D2R_N = KBD E L - [ PPoV_S0 7o oD WARE_BASE= l’<‘UAJ|_&7P E 8 DORP T e
e PO E ENET PR B —>—me PP5V_S3 . .+ TP_SPI_CS1_L DB e E B D2RP
= LEFT_SHI FT_KBD_ ., = PCIE D
14410 (RO FLEX OONN) e PG E ENET DO R N T o TGN BED = _me PP5V S5 . . TP_PCH GPl 08 D RE e PO E 8 R2D ON
USE EXTB OC L . E'E G E G RKicoM T6T P Ve CoNTROL KB = mc PPBUS GBH . . TP _PCH STRP BBSL RCRBCH STRP_ BESL_ U o EOLE B R2D P
HDM | G DDG CLK . PCLE_CLK100M TBT N e o—me PPDCIN G3H . « TP _PCH STRP ESI L — VEEPSRCYSCH STRP ESI
et TF PCH P23 =W BrSRERECH TPo3 TP_PCl E_CLK100M PE4AN_— NC PCl E_CLK100M PE4N
HDM | G DDC DATA 35700 (1PD FLEX CONN) PPVCORE SO CPU Y < rh = AR mpsE= TR TP_PCI E_CLK100M PE4AP— T@JEB“SE ROE'NC_PCI E_CLK100M PE4P
- HDM HPD L 6 40 U4900 CHARZ TPS CoO—me TFVLARE o L s 19 Cl _CLK33M OUT2 = _C PCl _CLK33M OUT2 VARE_BASE=TRUE
D8 SP S3 L o e ADcon e ;;3\/0% Ezl 76 o le ECI E ot_ﬁoom EEGAN = PEI E_CLK100M PEGAN .+ TP _PCIE_CLK100M PEBN— NC PCl E CLK100M PEBN
= M SLB o4 L T o p 2 EGAP RICTE . _TP_PCIE_CLK100M PEBP— . BASE= PC| E_CLK100M PEBP
e — L KR T > LPC AD<1> o—me Z2_ M| a7 —>—me PPVITDDR g B 1w TP_PM SLP_A L — - - BASES
73 LPC_AD<2> o P BASE:
ENET RESET L " LB A0<22 (= g I\S/IG_S(K) DM S2N P<3. s x PPVQL pLE ST = "ﬁa# VOUT mLEDgzsg JSBYP v _TP_SATA_C D2RN — T8 _ TA_C D2RN
ENET_CLKREQ L - > — S reAVE L [— “ m 2N _N< 1> TRUE 2, - = TROENC SME VPV _LED PWR w _TP_SATA_C D2RP il TA_C_D2RP
SO PR EN v = [>_me Z2 HOST ININ s oM heS Py TP_SMC NPIVS LED CHG — ’N SVEPVPMVE_LED _CHG . _TP_SATA C R2D CN
= SDOONN STATE CHANGE. SMVC w0 E>—LPC CLK33M SMC ;;’5\&_%4NOJ\/ULUS p oM R s 1> TroE 4. TP_SMB | NT2 = TR S o NT2 . _TP_SATA C R2D CP C
POl E WAKE L - = e = — 101872 .+ _TP_SATA D D2RN
= OB A - = > s« AUD DM C SDAL 1r‘\ PP0O720 o—me SMBUS SMC 2 S3 SCL 7304277 Eg E gi gg 8 :32 82 o ° 7 " 5 SATA D RRP
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* =—¢ — =PP3V3 S4 SMC 25 36 40 — =PP3V3_S0_SPKRTHMVSNS TR .
= =PP3V3_S4 BT > 1= =PP3v3 S0 HS COVPUTING [SNS .. Power Aliases
s _=PP3V3_SUS_FET — PP - . = = —PP3V3 SO_PCH STRAPS 2 d} Appl e I nc. SCH NUNI>
— _=PP3V3_SUS P1V05SUSLDO o 8 <E4L ABEL>
— =PP3V3_SUS PCH VCCSUS 2 23 = NOTI CE OF PROPRI ETARY PROPERTY:
—PP3V3 SUS PCH , — =PP3V3_SUS PCH VCCSUS GPI O Backl i ght Rai | S THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
® —PP3Vv3a SUS ROM  — — =PP3V3_SUS PCH GPI O 1718 19 20 w =PPBUS SWBKL , — BUS sw BL PR T AR PROPERLY OF APPLE I NG e
—P5|;3\_/3 SUS PO VoG SPI: — =PP3V3_SUS PCH VCCSUS USB 21 23 N W s | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
® = = — =PP3V3_SUS CNTRL o PPBUS so LCDBKLT PYR n ! NOT TO REPRODUCE OR OCPY | T
’_E =PP3V3 SUS S’\/C w© — I:i/ ZIE)I ;IOGF_Q”E\S/E@ELSE;VELDBLI SH IT IN WHOLE OR PART
—
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Frame Hol es ebP signal's
JITARS St no DRINLAXCP TP EDP AXP . P signal s
o2 e DP_LNT_AUX_C N _ TP EDP AUX N . o LN = SLORVLLEN a0
MARE_BASE=TRUE — |
ZT0960 wo DB TNE M C P<3..0>— TP EDP TX P<3..0> 126 S gnal s Throudh PEG
4PSR2P3- 3PSB e DPINT MG N<3..0>— TP _EDP TX N<3..0> Lonats hres R S N e CRULTHERMO N
O MARE_BASE=TRUE = o, PCLE TBT DPR P<3..0> - =PEG D2R P<11..8> . _THER THERMD P 10 78
—w%rng'm—-JM-—-A—i = = 2l NO_TEST=TROE
wms POIE TBT DR N<3..0> — =PEG D2R N<11..8>
Bosses for limiting deflection = 7533 7 P ETB;r D C P<3..0> — =PHE D C P<11..8> , wwmpgkx%ﬁ%srmﬁl‘w ESS o
SHO0910 - 537 PO E TBT RRD C N<3..0> . =PEG R2D C N<11..8>
2. 8001, 21D 2. 254 smo1 APN: 860- 1557 no kD BKLT PWM VDS |G BKL PV “ ¥ " ~WRKE_BASESTROE = D
kGO BKLT EN — LVDS_| G BKL_ON " SD PWR EN PCH . ENET_LOW PWR PCH 20 24 25
VARE. BASE= = WARE BASE=TROE .~ — —  — —
SHO911 o LCD ng EN — LVDS |G PANEL_ PWR w7 SD PUR EN — ENET LOVPVR .
2.80D1. 21 D- 2. 25H SM D1 - TP FWPWR EN . FWPWR EN 2 NC PCl E_CLK100M SSDN — PCIE_CLKI100M SSD N B
MARE_BASESTRUE —— — — — — “WAKE_BASESIROE . TRE — —  —  — ——
L b o954 - P— NC PCl E_CLKI100M SSDP — PCIE CLKI0OM SSD P -
SH0912 -ET M -ET SM NC PCl E_CLK100M FWN — PCIE CLKI00M FW N .
2. 80D1. 2| D- 2. 25H SM D1 — MAKE_BASE=TRUE TRUE -
N S NC PClE _CLKI00M FWP — PCIE_CLKI00OM FWP B
, S TS “TARE BASE=T =
SHLD- D1- MLB- T29
Unused PEG signal s
SH0913 NC PEG D2RP<NéL5 S12> — =PEG D2R P<15..12> 5 —w“r's%rps%f FWEOZTRQ'ST TROE PG E FWD2R N v
W:RE BASE= TEST=TRUE—
2. 80DL. 21 D- 2. 25H- SM D1 D1 THERVAL MODULE STANDOFF (860- 1439) NC PEG DPRN<15. 12> _ =PEG D2R N<15..12> — e e EL\JQ/DI\K%RTIZ T=TROE POE FWIR2R P v =
1 | VARE BASE-TRUE NO TEST=TRUE— _ NC PCl E FW R2D_CN PCIE FWR2D C N o
SH0920 SH0921 _N"&EEB%EWD ?S?EET T%Uz; — =PEG R2D C P<15..12> , —MARE BASESTRUE NG TEST=TRUE
STDOFF- 4. 50D2. 15H- SM  STDOFF- 4. 50D2. 15H SM = - NG PClE FW R2D CP__— PCIE FWR2D C P v
. . @ CR SFF DG v1p0 Tabl e 3-56 nmapping for HDM R R (heds e SPLG WD G RLS. L L2 T VARE_BASESTROE RO TEST=TREE
= = = war HOM G OLK G P — TP DP IGB MP<3> Unused GPU si gnal s
SH0926 SHO927 wswr_HDM 1 G CLK C N — TP DPIGB MN3> NC PEG DPRP<7.. 0> _ =PEG DPR P<7..0> . Unused SATA DD Si gnal s
- BASE= - NC PEG D2RN<7..0> . =PEG D2R N<7..0>
STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM “VAKE_BASE=THWE TEST=TRUE — AT A R 2R SATA_ODD D2R N w
N . THO900 s DM | G DATA C P<2..0> — TP DP IGB MP<0..2> . NG PEG R2D CP<7. 0> =PEG R2D C P<7..0> . RE R 0 TES] SATA oR P
| = — TNARE_BASE=THWE = — OJD — (053] 17
H RSP s, HDM 1 G DATA C N<2..0> _— TP DP_IG B MN<O0..2> ,, NC PEG R2D CN<7.. 0> =PEG R2D C N<7..0> ., MARE_BASE=TRUE NO_TEST=TREE
= = S—l@ e FRRE_BASESTRUE = VARE_BASE=TRWG TEST=TRUE — NC SATA ODD R2D CN — SATA_ODD R2D C N .
L- 1. 1X0. 5- 1. 4x0. ~ MAKE_BASE=TRUE NO_TEST=TROE
DL BMU MODULE STANDOEFS = —MHDMDC CLK = DPAIGDDC AK . _NCSATACDD RoD P~ SATACDDRDCP C
I.G DDC_DATA — DPA_| G DDC DATA , NC DPA | G AUX_CHP — DPAIGAUX CHP B —BASES LTEST=
SH0928 SHO963 TI;QIQS93 APN: 862- 0118 DM HPD —_ DPA_|I G HPD E NG DPA 1 G ADCCEN. " DPA 1 G AUX_CH N E
STDOFF- 4. 50D1. 73H SM STDOFF- 4. 50D2. 33H SM ! R e = 1 — R RKEBASESTROE RO TEST=TROE = 1
APN: 860- 1490 1 1 Sk-1.1X0.5-1. 4x0. 8 Unused Menory Signal s
L L THO904 NC PEG CLKIOOWN _ = - PEG CLKIOOM N - NC MEM A CLKP<1> MEM A CLK P<1>
. . P 1 E 1 ~ - — N/ ~ o = = i
SH0963 is BMU standoff with flange. 860-1534 ——C ) APN: 998- 3975 NG PEG OLKIOOMP o — PEG OLKIOOM P T NCREMA CLKELS e VEM A GLK Ne1> B
UNUSED USB S| GNALS N 5
THO900 for upper TBT can gnd sl ot T'FQ.%95 e DB TBISNKQ AUXCH C P — DPB IG AUX CHP 10 NC USB3 EXTC TXP _~ "USB3 EXTC TX P . NGMEM B CLKP<1Z e MEM B _CLK P<1> 12
) o2 DB TBTSNKO AUXCH G N — DPB |G AUX CH N " NCWEUmssg EXTCF\:ETT)EﬁlT-TRLE— USB3 BXTC TX N NC MEM B CLKN<1> MEM B CLK N<1> »
THO903 for |ower TBT can gnd sl ot SL-1. 1X0.46- 1. 4x0. 75 VARE_BASE= - ~MRKE_BASE=TROE NO TESTETRUE— * = -
n DR TBTSNKO M C P<3..0> — TP DP1GC MP<3..0> . N8 EXT(ED'?EPT_TRLE_ USBS EXTC RX P . e
THO904, 5 for USB can gnd sl ot s DP TBTSNKO M. C N<3..0> — TP DP IG C MN<3..0> | esE BRI Uk BTl
WSEE B"SDPETBTSN@EEE: ak  _ DPB | G DDC CLK NC_USB _E]xRIJtCPNO rsrerre=—USB EXTC P 1
«w _DP TBTSNKO_DDC DATA — DPB | G DDC DATA —m”c M N resr=re=—LB EXTC N w0
—NRKE_BASE=TRUE" = NO_ RE—
DP TETSNKO_HPD OPE | G HPD NG USB3 EXTD TXP_ — USB3 EXTD TX P .
33 — 18 TMARE_BASESTRUE NO_TEST=TROE—
FAN BOSSES (4X 860-1327) 1 VRKE BASES = NG USHS EXTO TN USB3 EXTD TX N,
SH0922 SH0923 SH0924 = SH0925 05 _DP_TBTSNKL AUXCH C P — TP DP_IG D AUXP 1 VARE_B/SESTROE NG TEST=TRUE—
. . . —WARE_BASE=TRUE" = NC USB3_EXTD_RXP _ USB3_EXTD RX P,
STDOFF- 4. 50D1. 8H SM  STDOFF- 4. 5CD1. 84 SM  STDOFF- 4. SODL1. 81 SM orpF04 5001, 8H SM . DP TBTSNKL AUXCH C N — TP DP |G D AUXN . ~WAKE BASESTROE NO TESTSTRE— . —  — —  —
1 1 1 ~VARE_BASE=TRUE — B3_EXTD N B3_EXTD N 19
1 - | = Y TEST=TRUE—
= = = L o DR TBISNKL M. _CP<3..0> — TP DP IGD MP<3..0> ., LSRRl = WSB EXTD B P B
192 DP_ TBTSNKL M. C N<3..0> _— TP DP IG D MN<3..0> ,, e RIS e = B_EXID H N
SH0932 SH0933 WARE_BASE=TRUE = NC USB_4N - TP_USB 4N 10
POGO- 2. 3CD-5. 5} SV LOW FCROBO- 2. 30D 4. LH SV LOW FORCE * e e G K — TP DP 1G D CTRL_AK . R geE TR TESERE—
DI POGO PINS (870- 2451) . . ™ %ﬂ%m DATA — TP_DP_1 G D CTRL_DATA i mNC S -STRUE NG TEST=TRUE— TP USB SDN
C> w» DP_TBTSNK1 HPD TP_DP I G D HPD ~NARE_BASE=TRUE NO TEST=TRUE— *
= = VARE_BASE=TRUE - NC USB_SDP ROTESTETRE— TP_USB_SDP
SH0934 SH0935 SH0936 SH0937 R e T o TEST=TRUE— ®
POGO- 2. 30D- 5. 5H SM LOW FORBEEO- 2. 30D- 5. 5H SM LOW FORGIOGO- 2. 30D- 5. 5H SM LOW FORCEPOGO- 2. 30D- 5. 5H SM LOW FORCE NCUSB VLANN TP_USB_W.ANN 1
SM SM SM SM =TRUE I\D TEST—TRLE—
NC USB W ANP TP_USB_W.ANP "
1 1 1 1 TNMARE_BASE=TRUE NO TESTSTRE—
@ @ @ @ NC_USB BT HSN TP_USB_BT_HSN "
= = = = TVARE_BASE=TRUE NO TEST—TRLE—
NC USB BT F HsNO srerre=— 1P USB BT HSP " o __=PP3V3_S0_PWRCTL
Rt =
NC USB 12N TP_USB_12N "
D1 ELI PTI CAL SLOT HOLES mi‘;ff OTEST=TRE= TUS8 12N R0991
ZT0930 ZT0920 21031 ~VRKE BASE= TRUE NO_TEST=TRUE— * 10K Unused PGOOD si gnal
LT NP L TH P 1 NC USB 13N — TP _USB 13N 10 uzﬁé‘}
sL[3. 9x2-32 4. 2x2. 6 sz axi—g. 5. 1x2. 1 sids. 053 4. 2x2.6 NG USB 13P ROTESTETRE— TP_USB 13P " 201,
=" . ' . =" . . : = ~NARE_BASE=TRUE NO TEST=TRUE—
CPU MVP_AXG PGOD
TP_P1V5S3RSO_RAMP_DONE _ P1V5S3RSO_RAMP_DONE .,
— MAKE_BASESTRCE . —
TP_DDRREG_PGOOD — DDRREG PGOOD o
USB SI GNALS ~ NARE_BASE=TRUE —
» __M.B_RAMCFG3 s, USB BT P — USBHUB DN1_P 2
RAMCFG3: WRRE_BASE=T = A
20 M.B_RAMCEGR2 R0O913! veses USB BT _N __ USBHUB DN1 N " ISYNC MASTER=DL M.B_TEST SYNC DATE=01/ 27/ 201
~__ MB RAMCEGL R%’%ngL K o USB TPAD P _ uUsBHB DN P .. Signal Aliases
. M.B RAMCEGD RAMCFGL: iR 1/2 s —=PP5V_S0_AUDI O XW VAKE_BASE=TRUE = e —
ravCFao: | RO9LL v 23 201 D o R R =_USBHUB D2 N <SCH_NUM>
1 28% 2 - SMM XW)902 1o USB SMC P — USBHUB DN3_ P ,, Appl e Inc. v
R09110K 1/28 2 1 AGESO S WVRRE_BASE=TROE = ® <EALABEL>
v ZE'F% 28, il ) = — 2 PEey. NSO grugf.ANP L * e WFLSJ?S@BKSS'I\:/EFR’L\IL =USBHUB D3 N * NOTI CE OF PROPRI ETARY PROPERTY:
28, 1 o X203 s B B e R
= Di gl tal G ound 1 > PP5V SO AUDI O AMP R - 8 mPU USBL—HLBED'\M N — USBHUB DN4_N 26 | TO MAINTAIN TH' S DOCUMENT | N CONFI DENCE
= 5 6 ; 3 gﬁfgy ; E}; ggs - Il NOT TO REPRODUCE OR COPY I T
AGE=5' . 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
OM T_TABLE
— R1010 OM T_TABLE
CRI TI CAL CRI Ti CAL
. CPU_PEG COVP 1 242 » =PP1V05_S0_CPU VCOI O 41011 1 2 MR BTS2
72w mm—DOM _S2N N<O> . ~ Mdpw Rrx o U1000 PEG | cowPI | G PAGENERELIOR0. G T 7 2 10 rpy— CPU_CFG<0> B50 |crG 0 SA_DI MM VREFDQ_BE7 PPCPU MEM VREFDQ A 72
7218 7 2N _N<1> P6 ] DM _RX_1* | VY- BRI DGE PEG | covpg_GL 72 20 10 ry—CPU_CEG<1> 51 oG 1 SB_DI MM_VREFDQ_BS7 PP M _VREF B a1 72
2187 DM _S2N_N<2> PL] DM _RX_2* ZCE-;SASW PEG_RoOMPO_G4 72 20 10 ry—CPU_CFG<2> B54 |cFG 2 UlOOO - M N_LINE_ W DTH=0. 3 WM
o DM _SIN N<3> o POJom Resr (10F 9 PEG R 0" H22 =PEG D2R N<O> . ez o P CEGS3> e foras ﬁiﬁifﬁ?m ST
210 rmy—DM__S2N_P<0> N | oM Rx 0 PEG R 1 221 =PEG D2R N<1> . N g T o (55“ bR o
e DM _S2N_P<1> P7 | ov R 1 PEG RX 2+ B22 =PEG D2R N<2> . 72 24 20 [T z CFG 5 RESEZED . ﬁ%
72107 DM _S2N_P<2> P3 | pm _Rx 2 PEG RX_3* [,D21 =PEG D2R N<3> . 72 24 10 [y CPU_CFG<6> 55 |cra 6 g % RrsvD 33| 47 \c
muwrpmy DM SN P<3> o P11 low_pxs PEG_RX_4* [pALO =PEG D2R N<4> . = o - CBUGEGS T2 9 jore 7 ® RSVD_34| M3\
- PEG_RX_5* ;D17 =PEG D2R N<5> 5 PLACE_NEAR=U1000. H43: 50. 8MV 72 20 D> z CFG 8 Z o RSVD_35 NC
72187 34/' %g mgz z; ggfiﬁf PEG RX_6*|,B14 —PEG D2R N<6> : P R L000. Hu3: 8 72 20 O gg gg?; :i; CFG 9 0 RrsvD_36| YN \c
72 18 7 _TX 1* T o+ [oD13 —PEG D2R N<7> . _ 72 24 > CFG_10 RSVD_37
7 107 o DM_N2S_ N<2> . N om X 2 PEG RX 7" == = ERVOORE_SO_CPU o 25 15 20 B Ceu craells K53 |crg 11 5 RoVD._ 38| PLI NG
N2S N<3> R2 PEG RX_8 PEG D2R N<8> N [ms > - ) NC
707 oM _N2S N<3> o Rgom_TX3* 2 PG R o+ B10 =PEG D2R_N<9> . R Gy, 72 o0 o CEUCEGR122> FS3 forg 12 RevD_39| AT
72107 N2S_P<0> K3 | oM _TX 0 PEG RX_10* |,G8 =PEG D2R_N<10> . R1064! 72 o rp—PU_CFGe13> B3 JorG 13 Rsvoiwﬁg
72187 DM _N2S P<1> M _|pm_TX 1 PEG RX_11* (1A =PEG D2R N<11> 0 49.9 7 2 o CPU_CFG<14> L51 |crG 14 - NC
ey DM _N2S_P<2> Pa | o Tx 2 PEG RX_12+ B8 =PEG D2R N<12> . ol 2 o p—BU_CFGe15> P31 JCrG 15 RSVD 41| A
oy DM _N2STP<3> o T8 |pw_Tx3 PEG_RX_13* [)HB =PEG 2R N<13> . w5, 7= a0 0 rm—CPU CEGS16> D22 jora 16 RSVD_42| A
PEG_RX_14* [,E5 =PEG D2R N<14> . L AGE NEARZUL00O, HAS: 50. 5\M 72 2 ey CPU_CFG<17> 53 lerg 17 RSVD_43| A
2107 FDI _DATA N<O> U7 4 FDI 0_TX_0* PEG_RX_15* K7 e =PEG D2R N<15> =, PLACE_SI DE=TCP PU VO VAL SENSE B s RSVD_44| Al
72 18 FDI _DATA N<1> W1 ] Epo TX 1* - - L — - - VCC_VAL_SENSE
710 o EDL_DATA N<2> o v Fpi 0_TX_2* 9 Pec RX ol 42 =EEGQ 2R P<0> Rere—veTTE=— CPU_VCC VAL SENSE_N <43 |vss vaL_sense ROVD_451 M NG
2 FDl _DATA N<3> ARG T 3* PEG RX 1 = ) -
s FDI0_TX_3 % PEG RX 2| C21 —PEG D2R P<2> S — CPU_AXG VAL SENSE P - :i: VAXG VAL_SENSE
1201 g EDL_DATA N<4> v6 | FDi 1_TX_o* B PEG_RX_ 3| D19 =PEG D2R _P<3> RoreVALTAGE=0Y CPLL AXG VAL SENSEN. | VSSAXG VAL_SENSE
72 18 FDI _DATA N<5> VAJ FDI1_TX_1* B PEG Rx_4| C19 =PEG D2R P<4> F48 |\voc DI E SENSE
2 @m—FDl_DATA N<6> o, =~ Y2dFDi1 TX 2* < PEG RX_5| D16 =PEG_D2R_P<5> st NSTURF —IB_CPUVCC DI E_SENSE  ge "8 VO DIE_
710 g EDL_DATA N<7> o A FDi1_TX 3* & PEG RX_6| CL3 & -PEG 2R P<6> o R1065 591%71 oo CPU THERMD P H8 |revp 6 be TEST A t4 TE_CPU DG TEST A4
FDI _DATA_P<0> Us g PEG RX_7| D12 =PEG D2R P<7> P A o CPU THERMD N K48 |rsvp 7 DC_TEST_C4 LDC A
72 18 7 0 FDIO_TX O @—._ — D3
EDI DATA P<1> WO T - PEG RX_g| C11 =PEG D2R P<8> froets frouts E: _Intel does nqt recommend to us DC_TEST_DS
72 18 FO DATA Poos FDIO_TX_ 1 % 9 PEG Rx_o| O —PEG D2R _P<9> 02, o 402 t’\ﬁrs al naf 6g sense Qle’ £6 accuracy &ofcern. RSVD_8 pc_TesT b1 Pl TP _CPU DC TEST D1
e ED_DATA Peo> o Eg g?iﬁ 3 % PEG RX 10| F8 —PEG D2R P<10> BLASE_LFABSHAGO0. Kas: 50. BM ESSVQQD DC_TEST_AS8 2552 TP_CPU DC 5[_A589
7218 @ S _TX PEG RX 11| S8 —PEG D2R _P<11> VD_1 DCJESDA59JLJ—MEM9=('\5_
S FDI _DATA P<4> W o1 Tx 0 8 @ PEG RX_12| G5 =PEG D2R P<12> = RSVD_11 DC_TEST_Cs9| 559
2 18 FDl _DATA _P<5> T4 |Foi1 Tx 1 § 3 PEG RX 13| _H6 —PEG D2R P<13> BLACE_NEAR-LIL000. K43: 50. 8VM RSVD_12 DC_TEST_A61| A1 CPU DC TEST C61_A61
72 18 FDI _DATA_P<6> AA3 | FDI1_TX 2 2 ; PEG RX_14| F6 =PEG D2R P<14> RSVD_13 DC_TEST_CB1| 61
2 18 EDI DATA P<7> A8 |Fpi1 TX 3 é I} PEG’RX’ls K6 —PEG D2R P<15> NOTE: Intel validation sense lines per RSVD_14 DC_TEST_De1| D61 P_CPU DC TEST D61
Q= - T E =] doc 439028 revl.0 HR_PPDG sections 6.2.1 and 6. 3. 1. RSVD_15 pc_TEST_BD61| BD6LTP_CPU DC TEST BD61
210 FDI _FSYNC<0> AALL | DI 0_FSYNC o - PEG_TX_0* |, 22 =PEG R2D C N<O> o RSVD_16 DC_TEST_BE61| BESL CPU DC TE E59 BE61
20y FDL_FSYNC<1> .  ACL2 |Fpi1 FSYNC 5 2 PEG TX_1*[,C23 =PEG R2D C N<1> . RSVD 17 DG TEST BEso| BES9 - — -
72 10 y—FDL_L NT - ULl | Fpr T = g PEG TX 2 [yD23 =PEG R2D C N<2> 5 RSVD_18 Dc}Es{Beslmm__tEs;Bmf_BGsl
w10 s _=PP1V05_S0_CPU_VCCl O - - 9 PEG TX_3* (P21 =PEG R2D C N<3> 0 RSVD_19 bC_TEST_Baso| B9
1 T na 72 1 FDl _LSYNC<0> AALO | FDI 0_LSYNG a PEG_TX_4* [pHLO =PEG R2D C N<4> o RSVD_20 DC_TEST Bass| B8 TP _CPU DC TEST BG5S
- FDI _LSYNC<1> AGB | FDi 1_LSYNG £ PEG TX_5* [,CL7 =PEG R2D_C N<5> © TesT oA BS TP CPU DG TEST
OD—= =20 | o 5 TX ! 9 RSVD_21 DC_TEST_BGA! TP_CPU DC TEST BG4
= CPU_EDP_COWP % PEG TX_6* K15 =PEG R2D C N<6> . RSVD_22 DC_TEST_BGa| BS3 U DC TES __BE3_BG3
PLACE_ NEAR-UL000. AF3: 12, 7\ AD2_| EDP_| COMPO PEG TX_7*|5F17 =PE! D N<7> N = 7 BE3 - - -
AF3 | EpP_cavpl O g PEG TX_8* [,F14 =PEG R2D C N<8> . 23853 i g’lg’:; BGL E1_BGL
EDP_HPD L AGLL | Epp HPD PEG_TX_o*[HALS =PEG R2D C N<9> . RSVD_25 bc_TEST_gE1[ BEL R
- - E PEG TX_10*[;J14 =PE D C N<10> s RSVD_26 oc TesT eo1[ BDL TP _CPU DC TEST BD1
TP_EDP_AUX N A 4 EDP_AUX* PEG TX_11*|3H13 =PEG R2D_C N<11> . RSVD 27 = - = == =
o TP EDP AUX P~ qug  AF4 | EDP_AUX % PEG_TX_12* [,MLO =PEG R2D C N<12> 0
Sy e e e EDP TX N<O> A3 | Epp X O* 3 PEG_TX_13* (4F10 =PEG R2D C N<13> N
Mok , TP_EDP_TX_N<1> ACE | EDp TX 1% 5 PEG TX_14* (509 =PEG R2D C N<14> o
. _TP_EDP_TX_N<2> AELL | Epp TX 2¢ o PEG TX 15% (034 g =PEG R2D C N<15> mmy s
. TP_EDP TX N<3> o Ae7 ] epp_Tx_or 8 PEG.TX 0|_F22 =PEG R2D_C P<0>
s TP_EDP_TX_ P<0> ACL PEG TX_ 1| A23 =PEG R2D C P<1>
o TP_EDP_TX P<1> AAG Ei’z’g % PEG TX_2| D24 =PEG R2D C P<2>
. _TP_EDP_TX_P<2> AELO | Epp Tx 2 PEG X 3| 22 =EEG RZB < P32
o TP_EDP_TX_P<3> AE6 T PEG TX_4 = e
EDP_TX_3 PEG TX_5| B8 . =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 8| E14 =PEG R2D C P<8>
031 PEG TX_9| CL5 =PEG R2D C P<9>
DWN5LO6TK PEG TXx_10[ K13 =PEG R2D C P<10>
ssvon;svzsspz 1 PEG TX 11| G13 =PEG R2D C P<11>
= PEG TXx_12| K10 =PEG R2D C P<12>
PEG TX 13| G0 g =PEG R2D C P<13> mm
PEG TX_14| D8 =PE D P<14>
PEG TX 15| K4 g =PEG R2D C P<15> @
12 ae 10 CPU CEG<7> 72 24 10 CPU_CFG<16>
72 24 20 CPU_CFG<6> 72 24 10 CPU_CFG<3>
72 24 10 CPU_CFG<5> 72 24 10 CPU_CFG<1>
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
NoSTUFF, | NoSTURF | NOSTUFF NOSTUFF
R1046 R1047 R1043" R1049 " 116S0066 1 RES, MIL_FI LM 1/ 16W 1K, 0402, S\D, LF R1031 EDP: YES
1K 1K 1K 1K
o - - o 11650090 1 e T 1L 126 10K 0402, S0 L R1031 EDP: NO
NC MASTER=J30 M.B SYNC DATE=07/14/ 2011
umin=
=+ CPU DM / PEG FDI / RSVD
= < Intel Doc 460452 ChiefRi ver Platformdesign guild revl. 0 section 2.2.12 reconmendation
These can be Placed close to J2500 and nly for debug accéss AL
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- VSS_SENSE_vcal g ANL7 - CPU VCCI OSENSE [N it (CCSA | wsw o 1V
K42 fvec 67 - - g = T i s a0z, N20 lvcesa_a 402, da0 M
L25 |y 68 R1360 R1362 N22 |yccsa s
- S _F43: 50, 100 100 . . ANILG: 50. =
L28 vec 69 AN R ST B RS % o PLAGE-STAECYoR00: ANE6: 80- Brmm P17 vocsa 6 - = =
L33 lvee 70 L s = P20 |\ocsa 7 3 PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 |yee 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 QS o 5 72 V16 |vocsa 12
N38 |vec 76 _ oo 5 72 V17 lvocsa 13
Not e. VOLTAGE=0V V18 |y 14
V21 lvocsa 15
V20 _|vcesA 16
R1361'| |'R1363
= 43 100 100 = . ANL7: 50.
PLACE NEARGY000 1 fep8rm 100 © 2100 prace searuiono. aw7:So. I
%’{:16\21 ru:lfzv = SYNC MASTER=J30 M.B SYNC DATE=07/14/ 2011
402 2 2402 tE
CPU POVNER
T
L Appl e Inc. CH_NUM
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. ®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 13 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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| NL
B&28 |yss g o vss| NL7
BG37 |\ - vss|_N21
BGA1 \,i zZ9 vss|_N\25
B&AS |yss ' vss| \28
B&A9 |\ss S vss| 83
BG53 |yss - vss| 36
29 lvss vss| W0
S5 lvss vss| W3
0 |yss vss| N7
D4 |yss vss| 8
D6 |yss vss|_N\51
D10 |yss vss|_Ns2
D14 |yss vss|_N66
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
51 |yss vas| W3
&1 |yss vss| W5
H |vss vss| W8
HI0 lvss vss| Vel
H14 |\yss vss| w6
HL17 sgl Y4
H21 xi xq Y47
H53 |yss vss|_Y58
58 |\ss vsg|_Y59
J1 lvss
349 |yss
355 |yss
K8 lvss
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{_BD59
L26 lvss vss_NCTF{_BE4
L30 lvss Vss_NCTF|_BES8
L34 lvss vss_NCTF{_B&
L38 lyss Vss_NCTF|_BB7
L43 lvss vss_NcTF &
L48 lyss 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
725 |yss 2 VeS| AVES
A28 lvss g ® vss|_AMBE
A33 |\ss 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| A3
A3 |yss vss|_ANA7
AR50 |yss vss|_ANS0
AASL |\ss vss|_AN54
AA52 |y vss| AP7
AA53 vi vss| AP10
AAS5 |ysg vss|_AP51
AR56 |\ vss|_AP55
ABL6 |\ss vss|_AR?
AB18 |yss vss|_AR13
AB21 |\ss vss| ARL7
AB48 |55 vss|_AR21
AB61 |\ss vss| AR41
A6 |\ss vss| AR48
AC10 |\ss vss|_AR61
AC14 |yss vss|_AT4
AC46 |\ss vss| AT14
A4 |yss vss| AT19
ADL7 |ysg vss|_AT36
AD20 |yss vss|_AT45
AD6L |55 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 |\ss 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
A |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 |yss 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
AVB2 |\ss vss|_BD56
AVB6 |\ss vss|_BES
AMBO lyss vss| B

SYNC _DATE=07/ 14/ 2011

%c MASTER=J30_M.B
CPU GROUNDS

d} Appl e I nc.
®

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 3 _=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 TI CAL CRI TI CAL
E ClGOOLC1604 E C1606 E C1607 E C1608 E C1609 E C1610 C1612 E C1613 E (2:12%'1:5 E (2:12%'1:7 E C1623 E (2:12%'2:4
— 20% -1 20% 20% -1 20% 20% -1 200 - 20% — 209 —— 20% 20% —— 20%
402-2 Fo5s 402-2 402-2 402-2 402-2 402-2 Fo5% 402-2 402-2 402-2 402-2 402-2 D
CRI T1 CAL ,CRI Tl CAL CRITICALL CRITICALS CRITICAL, CRITICALS CRITI CALCRITI CAL CRITI CAL CRITI CAL o CRI TI CAL (CRI T CAL CRITICAL, CRITICAL, CRITICALS CRITICAL CRITICAL J__
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
20% 20% -_ 20% 20% -_ 20% 20% -_ 20% 20% -_ 200 200 - 200 200 e 200 200 —— 209 —_ 200
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 g CRITI CAL CRITI CAL o CRI TI CAL CRI TI CAL
+ C1650 |t C1651 1 Cl652) C165 1 C1654 =
2. 2UF —— UF 2. 2UF- 2. 2UF
20% - 20% 20% - 200 20%
, 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V —
CERM CERM CERM CERM 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 CRIITTICALC 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 ['G1856" | cies7 | cless |: Erend 1'&8%‘5L cre61 | E1667" | BI68" | Cicea | EH685™ |: Cleb6 | c166A |- C166B|: cleec | EA685" |- C166E | cre6r | c1e5A | B168H" | L1687 | c1674
20UF —— 20UF —— 20UF OUF —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF f— — 20UF —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF [—
20% —— 20% —— 20% 20% 20% -1 20% — %o% —— 20% —— 20% 20% —— 20% —— 20% —— 20% -1 20% —— 20% —— 20% —T— 20% —— 20% —— 20% —— 20% —T— 20% —— 20% —— 20% - 20% 20%
2V havi havi havi havi 2V havi havi 2V havi havi 2V havi 2V 2V 2V havi havi havi 2V havi 2V
—F X6T- CERM 2 X6T- CERM 2 X6T- CERM —F X6T- CERM 2 %dr. cerm 2 $¥7. cerm 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM—IZ X6T- CERM 2 X6T-CERM 2 X6T- CERM 2 X6T- CERM 2 %47 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 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 I TI L
CRITICAC ‘ﬁ%é’f‘ﬁfi E&,:qgggﬁ: CRITICAC r\kﬁ"éftﬁ: CRI'TICAC &ﬁ%lé.f_ﬁhz u—(llng\L ‘ﬁ%é’f‘ﬁ#F l\ﬁléﬁ'bﬁ‘: kBgTLd'—'F CRITICAC E’(}'”gi CRITICAC CRIFTICAY %%T\G#F CRITICAC E&,:qll\g—\é_': l\ﬁléﬁ'bﬁ‘: quj@ﬁz u-(IgIITL@I'_: CRITICAC CRI CAl
1 C16A1 C16A2 + C16A3 C1675 1C1669 [1Cl670 |[:Cl671 |+Cl672 |2 6:} C1649 1 Cl164A |1 Cl676 |+ Cl677 |1 6:} 1 Cl679 |1 Cl65C|1 Cl165D |1 Cl65E |1 ég 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, 50 T, 8% T, & T, & 30 T, 3% T, 8% T, A T, A T, 3% T, 8 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 4T 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 o 0402 0402 0402 0402 0402 0402
B PLACEMENT_NOTE ( C1640- C1645) : JT-
Pl ace near inductors on bottom side.
.|* c1680 .|* c1e81 .|* c1682 .|* c1683 ' C1l68D *C168E e
—— 470UF- 4MOHM —— 470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM ——270UF 270UF
- o T 20% T 20% “T~ 20% 20%
S (- T|* Y T Y T|® Ao 2 Bl 2 Bl
02T SML D2T- 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 =PP1VOS_SO_CPU VOO O o
R1600 )
1 C1684 1 C1685 1 C1686 1 Cl687 | C1688 1 C1689 1 C1690 1 Cl691  |* C1692 1 C1693 1 C1694  C1695  C1696 Lo, E— o B
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF 8 ZRRLVA_SD_CPLLVOCRLL AAVAY, . .
e B [ Bl | Blami |2 Bl |2 Sl |2 e |2 Moo | Bhew  |? Bhaw | S |2 Sl |2 hem |2 Sk P 0, A S e 0. Mt o
da2 da2 dac2 o462 ™ o462 ™ o462 ™ o462 ™ o462 ™ dac2 ™ dace ™ o462 ™ da62 ™ da00 ™ e !} Cleox |* cieoy ! ClGOZ .[1C168C
10F 1UF —— 270U 270UF
1 e e T8 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 Cle1C 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 1oV , 1oV 1oV , 1oV , 1oV , 1oV , 1oV N , 1oV , 1oV 1
XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM XSR- CERM L
402 0402 040; 0402 0402 =
PLACEMENT_NOTE : J_
| (Cl672-C1681) : = fr—
Pl ace near UL000 on bottom side
* Cl61E ClGlF 1 Cl162A ClGZB ClGZC ClGZD ClGZE ClG7A 1 Cl67B 1 Cl67C
10UF OUF 10UF 0 0 10UF 10UF
20% o o0F 20% 20%
6.3v 6.3v e e e e 6.3v e 6.3v 6.3v
2 CERM XSR 2 CERM XSR 2 CERM X5R 2 CERM X5R 2 CERM X5R 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 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1
J*C167D *Cl67E C168A .[*C168B
270UF 270UF 70UF 270UF
20% 20% 20% 20%
2 2y 2 2V 2 2 2V
TANT TANT 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>
Y d} Appl e I nc. -
e ; ° <E4L ABEL>
Cl67F
ogoa LU 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 APPL|
102 FhE 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
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43 13 10 8

2713 11 8

=PPVCORE SO CPU VCCAXG

VAXG DECOUPLI NG

Intel

PLACEMENT_NOTE ( C1700- C1710) :

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

=PP1V5R1V35 S3 CPU VCCDDR

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

CPU VCCSA DECOUPLI NG

P PPt OB 9P ALV R TICAL  , CRITICAL 4 CRITICAL o CRITICAL o CRITICAL CRITICAL ,CRITICAL L CRITICAL _ CRITICAL
1 C1700 1 C1701 1 C1702 1 C1703 1 C1704 1 C1705 1 C1706 1 C1707 1 C1708 1 C1709 1 C1710
1UF 1UF —L1uF ——1uF —41uF —L1uF L 1uF 1UF
W 1 —— — 1 — — 1 — o o)
S i S S i S i S S i S i S i
iy p— iy p— iy p— iy p— iy p— iy p— iy p— iy p—
o5 o5 3 S = = = o5
PLACEMENT_NOTE (C1711- CL716): J__
| TLCAL | TLCAL | TLCAL | TLCAL | TLCAL _ CRI TI CAL
1C1711 1C1712 1C1713 1C1714  |t1cCl715 |1 Cl716
10UF 10UF 10UF 10UF 10UF 10UF
o —_— b o 9 9
S % S % S % S % S e S e
E . E . E . E . LA LA
i Firtih S S Firtih S
' L
PLACEMENT_NOTE (C1717- C1722) : =
o CRITLCAL o CRITICAL CRITICAL o CRITICAL 4 CRITICAL o CRITICAL CRITICAL 4 CRITLCAL CRITICAL o CRITICAL ,CRITICAL _ CRITICAL
NO STUFF | NO STUFF [ NO STUFF | NO STUFF | NO STUFF | NO_STUFF
1C1717 |*Cl1l718 ([+C1719 [+Cl720 |*Cl1l721 |[+Cl722 1C1l725 |1 Cl726 ([+C1727 |+Cl728 |+C1729 Cl172A
20UF —— 20UF —— 20UF —— 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% -1 20% — 20% 20%
2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2V
X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 1402
PLACEMENT_NOTE ( C1723- C1724) :
Pl ace near inductors on bottom side. L
' ci723 101724
::470UF- ANOHM 470UF- 4AMOHM
b b
3|2 2 372 2.0v
2. ranr
' D2T- SML
CPU VDDQ VCCDQ DECOUPLI NG
Intel recommendation (Table 7-11): 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747) :
Pl ace on bottom side of U1000
1 C1738 1.C1739 1 C1740 1C1741 | Cl742 1 C1743 1 C1744 1C1745  |rCl746 | Cl1747
1UF — 1 — — — — — — 1uF — 1UF
W p— p— )
1% i 1% 5 i
2 X5R- CERM 2 X5R- CERM 2 X5R- CERM - 2 X5R- CERM
0402 040; 402 402 0402 13 8 _=PPVCCSA SO _CPU
Pl ace close to ULOOO on bottom side J__
11748 1C1749 |t C1750 11751 11752 1C1753 [t cC1754 1 C1755
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
T A T £ T 0 . L% T £y T £y
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
Friis S S Fris Friis Friis S Fris

TANT
CASE- B2- SM

Intel recommendation: 1x 10nChn resistor,
R1702
0.010
1 2 =PP1 &LLL 200 8 13
1%
1 aw
'3 1 C1757
0603

1x 1uF 0402

Intel recomendation (Table 7-9): 5x 1uf, 5x 10uf, 1x 330uf
PLACEMENT_NOTE ( C1758- C1762) :
Pl ace on bottom side of U1000
1 Cl758 1 C1759 1 C1760 1 Cl761 1 Cl762
1UF —— 1UF —— 1UF —— 1UF 1UF
—— 10% —— 10% —— 10% —— 10%

10V
2 X5R-CERM
0402

10V
2 X5R-CERM
0402

10V
2 XSR-CERM
0402

I SYNC

1 Cl763 1 Cl764 1 Cl765 1 Cl766 1 Cl1767
10UF —L—10uF —L10uF —— 10uF 10UF
20% T 20% T 20% —— 2% T 20%

S ey S ey S ey S ey S ey
Cern xsR Cer xsR Cer xsR Cer xR Cer xR
04021 04021 0402 1 o402 1 04021

C1768 JrPC1769
270UF
- 20%
2V 2V
TANT
CASE- B2- SM
MASTER=NMASTER SYNC DATE=MASTEH

TTILE

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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poPD_2pP| BL47 TP_DP IG D M P<2> °
R51 |DAC | REF DDPD_3N|_BL45 TP_DP_1 D N<3> 9
T48 |oRT_I RTN poPD_3p| BI4S g TP DP 1GD MP<3> .,
2019 18 17 8
—
=PP3V3_SUS _PCH GPI O ¢ 17 15 19 20
=PP3V: P | 8 17 19 20 25 35
=PP3V3_S5_PCH s
R1985 1K 1/\/\/\/2 PM PWRBTN L 18 24 39
5% 1720W WMF 20T
R1991 8.2K 1 2 PM _CLKRUN L 71839 a1
/\/\/\/ 5% 1720W WMF 20T
R1982 10K LAAA 2y PCH_GPI Q29 10
RL925 1K 1,,p 2 SH TEW M 20 WAKE L o SYNC WASTER-J1S VB SYNC_DATE=00/ 15/ 2011]
5% 1720W WMF 20T .
PCH DM / FDI / PM Gr aphi cs
R1924 100K » 1 PM SLP_S3_L 718 27 36 39 6 eoeH . N
R1I921 100K zml % 1720w W 20T Py g p s4 L 718 27 36 38 39 66 d} Appl e I nc. SCH_NUM>
R %% 100K 2 \nNATL Z ﬁm ;/"FF ;gi PM SLP_S5_L 1039 00 ®
1 9 100K i 18 6
= 2AA A sr—rrrow— o A-SLE_SUS L o 0o NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 19 OF 132
4 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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OM T_TABLE
NCxBH24 ITP1 u1800 L A% NC
< BK24 ltp2  PCH- PPT- MB- SFF- ES1 AB_{ NG
BH20 BGA AN
NCX— e res QP8D- MD15462 e X NS
o F==—x NC
BH16 (5 ©F 10) AY2
NCx¥———=TP5 F—=—x NC
NOxAN2 [Tp6 AYA_ S NG
NGoe ANAO [7p7 AY6 NG
NCoe AR40 [7pg AY8 L NG
NOxAR42 [TPg BAL NG
NCx—220 ITP10 LBAS »NC
NCy—B0 [TP11 | BBS . NC
NCx—E3]TP12 BCL o NC
NCx—AM ITP13 RsVD| | BS o NC
NCX ﬁg TP14 B2 NC
TP15 1BD% o NC
NCx2PLO ITP16 BEL o NG
NOx—B24 [TP17 BE3 o NG
NOse—D24 [TP18 BES o NG
NG AD44 [Tp19 BF6 o NG
NOxAD46 [TP20 BF7_S NG
o R
NCx—— —=—x NC
) o TP _PCH TP23 WO |rp23 LB o NC e
NCx—K30 ITP24 BHA
Bl (G
BJ5
F———x NC
NGO [TPa1 BI7 o NC
NERAZ [TPa2 BK6
BL5 NC
74 38 7 B3_EXTA N BJ25 |USB3RNL [ USBPON|_F24 B_EXTA N o 74
- E>—USBS_EXTC RX N 8327 lussarne UsePor| 124 g, USB EXTAP ooy w Ext A (XHG/EHO)
74 36 7 E—‘L‘Q’l%B&?ﬁ\B
s O USB3_EXTD RX_N > BJ29 |USB3RNA USBP1N|_C25 USB EXTC N N
usBP1P|_A25 USB EXTC P . Ext C (XHCl/ EHCI)
74 38 7 USB3_EXTA RX_P BL25 |UsB3RP1 hand - —<D
N USB3_EXTC RX P BL27 |UsB3RP2 usBP2N|_C27 USB_EXTB XHCI _N 26 74
woermmUSB3 EXTB RX P  BL3llusesres UsBP2P| A27 gy USB EXTB XHCI P oy zs v Ext B (XHA)
s >—USB3_EXTD RX P - BL29 JusB3RP4
usBP3n|_H28 USB_EXTD XHCI _N 26 74 i
wo @ USB3 EXTA TX N o  BF26 lusssth Userop] 20 g USB EXTD XHO P e, . Ext D (XHC) (Mobiles: Trackpad)
o B3_EXTC TX_N BB28 [usBaTNe a
7 35 (M) USB3_EXTB TX N e BF28 |UsB3TN3 % UsSBP4N|_M26 TP_USB 4N N
9 @USB:';—‘— EXTD TX N~ g BF30|use3Tvg USBP4P&~M 9 Unused
74 38 USB3_EXTA TX P BD26 usB3TPL UsBPsN|_D28 TP_USB_SDN 0 .
° USB3_EXTC TX P AY28 |UsB3TP2 usePsP| B28 oo TP USB SDP RSVD: SD
74 36 £Bs EXTB _TX P BD28 |Us3TP3
N B3_EXTD TX P BD30 H26 TP_USB W.ANN
@m-USB3_ EXTD TX P~ o B30 jyse3Tea usBPeN| H26 o g TP USB WANN _ , o
usspep|_F26 TP_USB_WANP RSVD: W Fi
35 25 20 10 18 17 5 _=PP3V3_S0_PCH GPI O D32 USB HUB _UP_N
R2010 10K 1 2 PCl | NTA L D49 " USSP 0o & — R p p =" USB Hub (AIl LS/FS Devices)
R5 110K 1/\/\/\/2 ST TIOW 70T e el - Pr Pl RQA USBP7P| B HUB UP P 26 74
_‘2“"2 10K 1/\/\/\/2 5% 17 20W M- 201 PCl | NTC L - a7 P! R 0
12%.3 oK 1’\/\/\/2 ST OW T | N - Pl RQC* a usBPgN|_M28 USB_CAMERA N 32 74 Caner a
== NN\ 5% T oW 20T - CA%PI R UsBPBP| K28 g g USB CAVERA P~~~y s
usBPON|_C29 USB_EXTB_EHCI N 26 74
@@ ATAG GUUX TME o G leeqre/ aol 50 Usapop| 229 @ USB EXTB EHO P oS v Ext B (EHA)
19 ) BLC |1 2C MJX_ SEL - K44 |REQR* / GPI 062
10 E_HDD L F46 |REQB*/ GPI B4 UsBP10N|_C31 B _EXTD El N 9
UseP10P| A3 g g USB EXTD EHCl P s Ext D (EHC)
7 $E gCH STRP BBS1 F42 |GNT1*/ GPI 0BT usBP11N|_H33 TP, B_BT. N o
NO STUFF ; IP_PCH STRP ESI L o  H2laT2r/cPl 063 usBP11P| F33 g g TP USB BT HSP RSVD: BT (HS)
0 :
R2054 10K 2/\/\/\/1 E— PCH STRP_TOPBLK SWP L - D44 |aNT3*/ GPI OB5 ‘ )
J_ (1 PU- PCI ERST#) UsBP12N|_H30 TP_USB_12N N
= o usep12p| F30 ol TP USB 12P Unused
10 C GPlO - A47 |pI RQE*/ GPl 2
55 19 AUD | P_PERI PHERAL DET o A1 |p| RQF*/ GPI OB usBP13N|_MB3 TP_USB_13N o
33 19 TBT PWR REQ L F45 |p Rae/ GPI Ot %55.5)3"&‘-.— ¢ .TPUSBZLS’PQ Unused
ot 10 AUD_I 2C I NT_L F40 |pi R/ GPI OB — @
USBRBI AS* 5 C33 ' =« PCH USB RBI AS PLACE 800. A33: 2
USBRBI AS|[_A33 = NEAR=U1800. 1 2. 54mm
, TP_PCl_PME_L - P (1PY) 'R2070
. PLT RESET L I 000+ / GPI 069 CL7___ g, XDP_DAO_PCH_GPI GB9_USB_EXTA CC L am » = Boro
=PP3V3_SUS PCH GPI O 4 1 10 u a———————( ocl*/ GPl 040 AL7 XDP_DA1_PCH GPI A40_USB_EXTB OC L 19 24 yé
—pPP3V3_S3_PCH GPIO .« u oc2*/ GPl 1| A13 ¢ XDP_DA2_PCH GPI 41 _USB _EXTC OC L ) 2o 2 2201
—PP3V3_SO_PCH GPL O« oo 16 10 20 5 a5 75 25 II:EE &&ggm f:\:/[c:pfus = G51 [cLkouT_PCi oc3*/ GPl 2| D16 XDP_DA3_PCH GPI 42 USB _EXTD OC L 19 24
e ¢ E49 |oLKouT_PCl 1 oca*/ GPl oa3| ALl e XDP_DBO_PCH GPI 43 USB EXTB _OC EHCI L am 2
R2016 10K 1/\/\/\/2 JTAG GMUX TNVB . > _TP_PCl _CLK33M OUT2 H48 |c KouT_PCl 2 ocs+/ GPl op| B16 XDP_DB1_PCH GPI 9_USB_EXTD OC EHCI L 24 =
ROQT7 10K 1 Vo 5% 1720w 20T Bl C | 2C MUX SEL v ; IP_PCl_CLK33M QUT3 o,  J43|qkouT POl 3 acs*/ GPI oLo| 23 XDP_DB2 PCH GPI OL0_AP_PWR EN 2
R2018 10K LANAZ 5% 1720W W 20T SE HDD OOB L . 25 P K33M P A5 QKOJ{TPDA oc7*/ Pl oL4|_H15 XDP. P | O14 N _STATE 19 24
5% 17 20W M- 20T
R2 10K 1 2
030 /V\/\/ 5% 17 20W M- 20T BLC GDI O »
NO STUFF Redundant to pull-up on audi o page
| R2014 igE 1 2 oo 2UD_ | P_PER| PHERAL_DET 195
" RJ031 10K 1 WV, 5%
1/\/\/\/ 5% 17 20W M- 20T TBT PV\R REO L 0%
NO STUFF Redundant to pull-up on audi o page =
R2033 10K Do fedunaant 1o B o SRt i ISYN(%I WASTERCTIS VOB SYNC_DATE=00] 157 2011
R2069 10K 1,,n 2 oo PP_DB3_PCH GPI Ol4_SDOONN_STATE CHANGE - P Pt/ B/ TR/ RSVD
o e B AL e SRR SIATE LRANSE v aremer s
R2060 10K 1 2 XDP_DAO_PCH GPI 69 _USB_EXTA OC L 24 Sl
RI0G1 10K 1 NNz 5% TTZ0W W 20Ty 0Pt —p | B_EXTB_OC_L 12 o Apple Inc. —
R2062 10K 1 2 XDP. p | 041_USB_EXT! O ROP P :
R2068 10K 1,\/\/\/2 ° XDP_DA3_PCH GPI H42 USB _EXTD OC L 624 S e ERTY:
ToK ST e B AL AR Lob EATL) A L THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
_‘2 o) 37 2 /V\/\/l AP PV\R EN 20 36 66 PROPRI ETARY P ERTY _OF APPLE | NC.
5% 17 20W M- 20T THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 20 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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2 1

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H
Systens with no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software. D
55 25 20 10 10 17 s _=PP3V3_S0_PCH GPI O
RAMCFG3: H RAMCFG2: H  RAMCFGL: H RAMCFGO: H
1 1 1 1
R2574 is 1K series resistor between U2100 output and PCH i nput to reduce the current between the two drivers.. OM T TABLE R211702K 1R()2K173 R211704K 1R()2K175
U1800 v zﬁg‘} %’zow v zﬁg‘}% 350w
PCH- PPT- MB- SFF- ES1 1| 2201 2013 220t
= m—XDP_EC1L_TBT_Cl O PLUG EVENT - WL [BVBUSY*/ GPI %)P BGA GPI 08| K42 s MLB
o [omy_EW PMVE_L - 00 6D- MP15462 Pl oso| M3_ g - MB_RANCEGR
2 DPMUX_UC | RO - 3lorios (6 10 oo D10 o o MLB RAVCFGL
% 2 [—SMC_RUNTINE SCI_L - M5lcrior PloTi[ M1 o » MB RANCEGD
, _TP_PCH GPI C8 L7 CPI OB (1 vy -
n@p-VOLEN 00 0 g S|LANPHY_PWR CTRU/GPIOI2
-« > XDP_FQ0_PCH GPI OL5_WEM VDD SEL_1V5 L K6 e o150m ROOGATE| B e PCH A20GATE .
2 o XDP_DD2_PCH _GPI Ol6_AUD | PHS_SW TCH EN PCH o,  AA3[saTad4ce GPl OL6 NO STUFF
a2 LPCPL ] B44 |GpI 017 e (170 PECI | _AUL2 PCH_PECI 170 43 1 2 PECI 1140 72
2 @m0 PWR EN L - V8 IscLoo Pl 2 —|() > 2
0 _TBT_GO2SX BI DI R - 15 |oPi o4 %} RONPY g PCH ROIN L 20
w20 > SMC_WAKE_SCI_L s CL5 [GPI 27 (1 s coepsar s9) -
.+ @ XDP_DO0_PCH GPI 28 | SOLATE CPUMEML g Gl cosimrncrs |2 PROCPVRCD| AULO p,  PCH PROCPYWRGD  R2140 0 1,pp2 CPUPWRGD  romyuici =PP1VE SO _PCH VCC DETERM ..«
 qom—IBT_SW RESET L R2180 o LAAA 2y 2 TBT _SW RESET R L o3 |sSTP_PCi*/ Pl cB4 > M 201
15w 2a XDP_DC1_PCH_GPI O85_MXM GOOD W2 |Gpy 35 & THRMTRI P (B0 @ w0 PM THRMIRIP_L_R R2156 390 1 2 PMTHRMIRIP_L 14072
2s 20 qm—XDP_DDO_PCH B6_DP_GPU TBT_SEL VT e 1hgw
2 qomXDP_DD1_PCH_GPI (87_JTAG | SP_TCK - VB SATAIE Gl a7 INT3 3vhR6 g PCH INIT3V3 L
0 JTAG | SP_TDO T e am C
20 JTAG | SP_TDI L0 ISDATACUTO/ GPI B9 DF_Tvs| BC7 PCH DF_TVS
= 20 qon—EW PVWR_EN_PCH - UL |SDATAQUTL/ GPI 048 (1P PLTRSTED 1/ % DF_TVS:DM & FDI Term Vol tage
2 @ XDP_DD8_PCH GPI O49 ENET LOWPWR PCH g AALISATASGR/ GPIl 049 Ts_vss1| AK10 JE " set to Vss when Low
50 41 20 TCETY SPI ROM USE_M.B - K7 |cPI 057 TS_vss2| AH12 NO STUFF Set to Vcc when High
P— TS_VSs3| AK12 = 1
A4 TS_vssa| AHLO R2130
5 — 152 This has internal pull up and should not pulled Iow.
A48 0 1/ 2 TH'S SIGNAL |'S | NTENDED FOR FI RWWARE HUB AND WE ARE NOT USI NG I T.
v NC,1L)<NC 201,
AS51
BH1 BL48 =
BH51 L BL49
VSS_NCTF
e Q = w2201 1017 o =PP3V3 SO PCH GPI O -
BJ49 a9 C2113:1:
oot VSS_NCTF| [+ R 1}%%)__
BL1 D1 g 2 |
oL - e
Bt E l U21004_TBT_Cl O PLUG EVENT_I SOL e
L L » mp-IBT_Cl O PLYG EVENT 1”70
- - . 5 |3
R2160
10K NC
5%
20W
2201 =+ B
JTAG Isolation due to glitch in and out of sleep =
NOTE TWey o1 T om POH 12 cpen Dr i CRI TI CAL
NOTE TS from s £ ratie T v _
25 _=PP3V3_SO0_PCH STRAPS =PP3V3 TBT PCH GPLO, . .
CRI Tl CAL L Q162 N
=PP3V3_S0_PCH STRAPS R21 865SMEN15AFE R2162
=PP3V3_S5_PCH GPIO , w0 =PP3V3_TBT_PCH GPI O 4 2 10K N 10K
P3V. P 10 e 11030 L Q160 B oy SOTS63 [0 0w
=PP3V3_S0_PCH GPI O R21885SMENL5AFE R2163 ®
o 17 10 10 20 25 35 10K o~ 10K 2 !
%, SOTS563 Q) 9 2 JTAG | SP_TDO SR o JTAG TBT_TDO -
ow i{lééow < <l - panu]
2201 ® 2201
v mm—JTAG | SP_TNB o[ [» JTAG TBT_TNE oy = [
© —
R2185 10K CRI TI CAL
R213 1 2 FW PMVE L 20 CRI TI CAL 208 _=PP3V3_S0_PCH STRAPS _
ROT196 10K 4\, 5% TT20W W 200 Ve RONTIVE SO L v . =PP3V3_SO_PCH STRAPS _ @162 =PP3v3 TBT PCH CPLO.,
2190 100K NN 59517 20W 20T &PP3V3_TBT PCH GPI O s,/ 2 1 1
N LA —pr—rrrow—r— e ECELUS GO 720 . Q160 . R21135SMBNLSAFE R2164
NO STUFF Mist stuff R2197 when R2180 NO STUFFed. R219GBSVENLEAFE 2161 1K sorses (o 9
) R2197 10K 1 2 TBT _SWRESET R L 0 59 soTs63 o 59 20W E3 20W
' ROI84 10K 1.V, 5% TIOW W 20T v Bwr EN PCH Bow ik Bow 2201 2201
N5 Zow 20T o » 1 « > JTAG | SP_TCK =) R ) JTAG TBT TCK ey o
| R2150 10K 1 2 T PCH AZ0GATE » » > JTAG | SP_TDI B[R] | JTAG TBT TDI oy ® <
R2155 10K WNEA [2 N L 2 @ <
o N2 —srmow ot cH Rl ’ L]
R2194 10K LAAA 2y WoL_EN 0
*%..:% 11000KK 1 2 iu" i;iga g 381 TBT_GPSX_BI DI R 20 3 SYNG MAGTER=J 13 M.B SYNC DATE=00/ 15/ 2011
9 2" ROM 720 a1
o1 VW S R o "~ PCH GPI O M SC/ NCTF
R2191 10K 1 2 SMC WAKE SCI L 2039
S 11 20K NN 5517 20W 20T --«-.v
R 2 1 DPMUX_UC | RQ 20
R2105 100K zml 5% T720W W 201 AUD | PHS_SW TCH EN _PCH . 2 d} Apple Inc. =
RP112 10K 5, /\\7a 20 T720W V20T opD PVWR EN L 0 (<]
R2198 10K 2 \\\/a % T20W W 2WUnp ppo_pCH GPl OB6_DP_GPU_TBT_SEL 2 2 NOTI CE OF PROPRI ETARY PROPERTY:
’ FHEPRN AN PROPERIY GF-APRLE | N, © THE
R2116 10K AAA A ENET_LOW PWR PCH 924 25 THE POSESSOR AGREES TO THE FOLLOW NG
59T 20W VF——20T | TO MAINTAI N TH'S DOCUMENT | N CONFI DENCE 21 OF 132
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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OM T_TABLE —PP1V p Vi £ OM T_TABLE
2 =PP1VO5_SO_PCH VCC CORE
VCCACLK pin left as NC per DG NCx-ASSL lvacACLK U1800 VSREF_sus| M7 =PP5V_SUS PCH V5REFSUS 2 1.44 A Max, 474mA Idle AB21 U1800
PCH- PPT- MB- SFF- ES1 AB23 PCH- PPT- MB- SFF- ES1
.. =PP3V3_S5_PCH VOCDSW R12 [vocosvs 3 BGA w7, =PP3V3_SUS PCH VCCSUS USB AL oy
—  eo-me1sa62  veepuss([we T AC23 QP8D- MWD15462
, _TP_PPVOUT_PCH DCPSUSBYP R10 |pcpsuseyp (8 10) AE21 (7 & 10) vocapac] W1 PP3V3_SO_PCH VCCA DAC F 2
VCCAPLLDM 2 pin left as NC per DG e e B VSSA DACLVR0
X ! AVB1 N36  =PP5V P \V5REF , AF21 - —
PCH out put, for decoupling only NCx——==—VCCAPLLDM 2 pa/eaucprcvsREF SV_S0_PCH VS : AF23 | AF330u 1 er megna
PLACE_NEAR=UL800. i i—t 53:'; e PPVOUT_G3_PCH_DCPRTC R15 ) = AGR1L E VeeALVDS( [ AGB3 liy ¢ er megna
N B ft as NC per DG U15 | ) DCPRTC VCCAPLL_SATA3|_AM2 AG23 AC33
C2210 1 NeEKS VY P %_*—XNC NC-ed per DG AGS vssaLvos( [ AE33
0.1 f; . __PP1VO5_S0_PCH VCCADPLLA F BF40 |\/CCADPLLA AR7 | | veooore §§ —é—
X5R. V2 . __PP1VO5_S0 _PCH VCCADPLLB F BD40 |\CCADPLLB é VCCSUSHDA| V31 =PP, R1V5 SO P VCCSUSHDA ; »; 5 AI21 - AF37 pwr t er n2gnd
201 ] ’ AJ23 AG37 term2gnd
2317 s _=PP1VO5_S0_PCH VCCDI FECLK AC37 s AAL3 =PP1V05_S0_PCH VCCd O 8 21 23 AJ25 VCCTX_LVI AG39 ol t er n2gnd
= 55mA Max, 5nmA Idle AB37 || \oenr FECLKN S AB15 AJ27 AI37 o t er negnd
AE39 3 AC13 AJ29 S
AC15 AJ31 Ave3 . =PP1V05_S0_PCH VCC DM s 2
225 _ =PP1V0O5_S0_PCH VCCSSC AC35 |vcesse AF15 AK29 veeom | [LAULS
AGL3 AK3L 3 AW
PPVOUT_S0_PCH DCPSST Ul7 |pcpssT AGL5 AK33 VCCADM _ AU21 =PP1V8R1V5_S0_PCH VCCVRM 821
NERECR-W BFFES: 2 T vea d [ A7 ANB3 - =PP1V. PCH_ VCC DETERM 4202
C2222 1| VALTAGSS. 3V 2 _PP1VO5_S0_PCH VCCCLKDM _F AP39 VoooLKDM AL AVBS AI13
0. 1UE PLACE_NEAR=U1800. U17: 2. 54mm B — N18 _ AJ1S
Ysr ChRV 2 s =PP1V05_SO_PCH V_PROC | O AMLZ /_PROC | O 2 Re3 % VOCDFTERM | AK15
01 & R25 = AL13
N16 |\ecrRTC IS u23 , _TP_1VO05_S0_PCH VCCAPLLEXP AP19 |\VCCAPLLEXP 5
= ke s Vecspi | Y19 =PP3V3_SUS_PCH_VCC SPI
235 =PP1V0O5_S0_PCH VCCASW AB27 23218 =PP1VO5_S0_PCH VCCI O AVR1
AB29 AVR7 =PP3V3_SUS_PCH_VCCSUS . AP27 AP13
AB31 N27 e ARL5 [ veeArD! PLL( [ AP15S %
_ AC27 R27 AR23 VCCAFDI AUL9 =PP1V8R1V5_S0_PCH VCCVRM 2
18175 =PPVRTC G3_PCH A9 29 ARCS o - ¢
AC31 VCCSUS3_3 R33 AR27 8 AB19 =PP3V3 SO PCH VCC3 3 2
C2213?:_ O C2/12U§:2 1 C2/1233 AE27 s 29 | | vea o IS ACLS o=
52 0/;— —; gg p zgg AE29 us33 AT13 AF6
05 R 8§25 CFRY 8§25 CFRY AE31 u3s AU23 BK28
PLACE_NEAR=U1800. N16: 2. 54rmm R19 A5 vees_3| [R40
PLACE_NEAR=U1800. N16: 2. 54mm uig L ARSS o NC ART7 T39
= PLACE_NEAR=U1800. N16: 2. 54nm 21 | | VCCASW LABL o \C AU29 37
V19 DCPS! AU3  \C AU35 V37 PP3V3_S0_PCH VCC3_3_CLK F 23
£; Vi3 NC AVB4 V39
V25 AC39 =PP1V8R1V5_S0_PCH VCCVRM 8 21
Y21 AE19
Y23 AF17
Y25 VOOVRM ["awis
Y27 AWR 1
Y29
Y31
PCH out put, for decoupling only
SYNC VASTER=J13 M.B SYNC DATE=09/ 15/ 2011

TTILE

PCH POVZER

o g ez |
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI 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 22 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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AA7

OM T_TABLE

AA9

AALL

AA39

AALL

AA43

AA45

AB2

AB4

AB17

AB25

AB33

AB35

AB37

AB50

AC7

AC9

ACL1

AC17

AC25

ACAL

AC4A3

AC4A5

AE7

AE9

AE11

AE13

AE1S5

AE17

AE25

AE35

AE41

AE43

AEAS

AF2

AF4

AF8

AF19

AF25

AF27

AF29

AF31

AF35

AF48

AF50

AGT

A

AGL1

AGL7

AGL9

AR9

AG31

AG35

AAL

AA3

AGAS

AH2

A7

AJ1l

AJ19

AJ33

AJ35

AJ39

AJal

AJ43

AJ45

AK2

AK4

AK17

AK19

AK23

AK25

AK27

AK35

AK37

AK48

AK50

AL7

AL9

AL11

AL39

AL41

AL43

AL4S

AMLS

AMRS

AMR9

AMB1

AMVB7

U1800
PCH- PPT- MB- SFF- ES1
BGA
QP8D- MVB15462
(9 OF 10)

VSs

VSS|

AP2

BC23

OM T_TABLE

AP4

BC25

AP7

BC27

AP9

BC29

AP11

BC31

AP17

BC34

AP21

BC36

AP23

BC39

AP25

BC41

AP29

BC43

AP31

BC45

AP33

BD15

AP35

AP37

AP41

AP43

AP45

AP48

AP50

AR6

ARS8

ARL7

AR21

AR31

AR35

AR37

AT7

AT9

AT11

AT39

AT41

AT43

AT45

AUL7

AU37

Av2

AV4

Av48

AV50

BB50

BC11

BC13

BC16

BC18

BC21

U1800
PCH- PPT- MB- SFF- ES1
BGA
QP8D- MR 15462
(10 OF 10)

VSS

VSS|

J4s5

L11

L21

L31

SYNC VASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

TTILE

PCH GROUNDS

d} Appl e I nc.
®

'<SCH_NUM>
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POH VOO O BYPASS

(PCH USB 105V PWR)

18 =

L2406
10UH 0.”12A° 0. 360HM

LY L2

=PP1V05_S0_PCH

0603

PLACE_NEAR=U1800. AP39: 2. 54nm

R2450
=PP3V3_S0_PCH VCCADAC 1 0 2 PP3V3, SO_PCH VCCA DAC F .
126w
1
C2450 1| C24511| C24551
10UF - 1UE —— 0. 01UF ——
cgmfigg? Y 2 X5R Y 2
0402-2 01 01

PLACE_NEAR=UL800. US1: 2. 54mm
PLACE_NEAR=ULB00. US1: 2. 54mm
PLACE_NEAR=UL800. US1: 2. 54mm

=PP3V3_S0_PCH

17 8

=PP5V_S0_PCH

|||—

POH VSREF Filter & Fol l ower

(PCH Ref erence for 5V Tol erance on PQI)

’ D2400

Z %T%%D\N X-G

NEED PVR CONSTRAI NT

PP5V_SO0_PCH V5REF

PLACE_NEAR=UL800. N36: 2. 54mm

NECK-W DTH=0. 25MV <
é%:TRUE
=PP5V_S0_PCH V5REF 2

+ =PP3V3_SUS_PCH
s =PP5V. P

1 nn s0-s5

222 s =PP3V3_S0_PCH VCC3_3

0.
i
2 - CERM
8361
PLAGE_NEAR-UL800, BK2S: 2. S4mm

=PP3V3_S0_PCH VCC3_3

PLACE_NEAR=UL800. T39: 2. 54mm

=PP3V3_S0_PCH VCC3

POH VSREF_SUS Fil ter & Fol | oer

2 D2400
\T54DW X- G
/s gprsd

NEED PVR CONSTRAI NT

PP5V_SUS PCH V5REFSUS

VRRE BASELTRUE
=PP5V_SUS_PCH V5REFSUS

PP1V05 SO PCH VCCCLKDM _F =
MRk BasE-FRUE

Eéggy\é \[;TH:S: 3 W

=PP1V05_S0_PCH VCC DM

POH VCCSUS3_3 BYPASS

(POH SUSPEND USB 3. 3V

ZPP3y3. SUS PCH VCCS

102484 1
JLUF -4
2

23 21 8

: gg;'lcw __ 0% ;

PLACE_NEAR=UL800. R27: 2. 54mm

PLACE_NEAR=UL800. N27: 2. 54rmm

=PP1V05_S0_PCH V_PROC | O

218

PLACE_NEAR=ULB00. AML7: 2. 54mm
PLACE_NEAR=ULB00. AML7: 2. 54mm
PLACE_NEAR=ULB00. AML7: 2. 54mm

POH VOC O BYPASS

=PP1V05_S0_PCH VCC DM

23 21 8

1C2419

POH VCC3_3 BYPASS

(PCH PO 3.3V PVR)

w

23 21 8

PLACE_NEAR=ULB00. AF6: 2. 54mm 0

=PP1V05_S0_PCH VCCADPLL 1 2 PP1V05 SO_PCH VCCADPLLA R
A @Eﬁ N WOTHED 2 W 0603
o NeERTBEUHFO- 2
C2403

o

5

23 21 8

=PP3V3_S0_PCH VCC3 3 40,
Ji C2422
~ Y r
PLACE.NEAR-UL80D. AB19: 2. 54T 357 CERV

F
f 4]
PLACE_NEAR=UL800. AVR3: 2. 54mm 0201
12418
1UF =

v
80%
2
S
T

=PP1V8_S0_PCH VCC DFTERM

21 20 8

PLACE_NEAR-ULB00. AJ13: 2. 54rm %

POH VCCSUSHDA BYPASS

(PCH HD Audi 0 3.3V 1. 5V PUR)

=PP3V3R1V5_S0_PCH VCCSUSHDA

25 21 8

12441
%

PuACE_NEA500 o1 254 %
2 -
836,

2 s _=PP3V3_SUS PCH VCC SPI
12442

=
S >,
356

=PP3V3_S5_PCH VCCDSW
C24991
0.1

- 1UE
s
X5R- &Y I

PLACE_NEAR=UL800. R12: 2. 54mm

23215 _=PP3V3 PCH VCC3_3
1C2486 |1C2485
0, 1UF 0. 1UF
2 >}<8\F/€ CERM 2 >}<8\F/€ CERM
8361 0201
PLACE NEAR-ULB00. ACL9: 2. Samm PLACE NEAR-UL800. RA0: 2. Samm

17 s =PP1VO5_S0 ,PCH VCCI O SATA
1 C5F444
p o T &
8361

PLACE_NEAR=UL800. ABIS: 2. S4mm
P

20 =PP1VO5_S0_PCH VCCSSC

PLACE_NEAR=ULB00. AC35: 2. 54mm

PLACE_NEAR=UL800. AC37: 2. 54mm

21 s =PP1Y05_S0_PCH VCC CORE"*

LACE_NEAR=U1800. AGL3: 2. 54mm

=PP3V3_SUS PCH VCCSUS

23 21 8

VCCl O

=PRIV PCH b Mj@_lﬁuzl
%@434 L2469
TUF - o,
7 T xg
0201

VCOOORE BYPASS
05V CORE PVR)

1C2481 |1 C2482 |1 C2483 C2460
A F 100

2, Bt 5 "
—Fé%él —Féiél 2 %55, ceppron

PLACE_NEAR=UL800. AB21: 2. 54mm
PLACE_NEAR=ULB0O. AB21: 2. 54mm
PLACE_NEAR=ULB00. AB21: 2. 54mm
PLACE_NEAR=ULB00. AB21: 2. 54mm

[

1C2476

ol :
2 xg PLACE_NEAR=UL800. R33: 2. 54mm
0201

%)
6361

[)
T
-1 22218 =PP1VO5_g0 PCH Vi
L
PLACE_NEAR=U1800. V37: 2. 54mm -
PLACE_NEAR=U1800. V37: 2. 54nm
1 C&F4 1 C&F414 1 C2F407 1 C&F463 CZfo%l t
L2460 PCH VCCADPLLA Fil ter 2 %."é%/ T %."é%/ T &R/ T, 8% s ST
10UH- 0. 12A° 0. 360HM (PCH DPLLA PWR) 0361 0361 0361 0361 CE3S
1YYY L2
1 1
L T00UF - PLACE NEAR=U1800. AR25: 2. 54mm =
p— — 20% 1UF PLACE NEAR=U1800. AU25: 2. 54mm
6.3V 6.3V 20% PLACE_NEAR=U1800. BF40: 2. 54M PLACE_NEAR=U1800. AU29: 2. 54nm
PLACE_NEAR=U1800. BF40: 2. 54MV 2 CERM X5R 2 CERM X5R 8.3V gtﬁgm%ﬂiggg ﬁg%% gftm
- 1206- 1 208 Inear=u1800. BF40: 2. 5aMM .
0201
= 2 s =PP1VO5_S0_PCH VCCASW
L2465 PCH VCCADPLLB Fil ter
R2465 10UH- 0. 12A- 0. 360HM (PCH DPLLB PWR)
1A9n 2 PP1VO5 SO _PCH VOCADPLLB R 1 2 PP1V05 SO PCH VOCADPLLB F o 1C2426[1 C2F456 1 C2F496 C2£122UEF3 E C2£122U9 E
: 0603 — : f— f— f— —
e YR R Y AR o0 m Tk Tk TRk i
F 2 X 2 8 2 S X5R-CERML 2| X5R-CERML 2
0 0201 0201 0603 0603
L 2462 12465 | 2466
TO0UR 100UF — 1UF
—4 10 20%, - %%, PLACE_NEAR=U1800. BD40:
3% 2 &0 xsr 2 %R
PLACE_NEAR=U1800. BD40: 2. 54M |2 3R X5R 1206- 1 0201 PLACE NEAR-UIB00. AB2T: 2. S4m £
1206-1 PLACE_NEAR={)1800. BD40: 2. 54MM wLAcg}gw:m:ea Ag27: 2. s4mm
PLACE NEAR-UL800. AB27 2. 34mm
PUACE NEAR-UL600. AB27 2. 34mm

SYNC _DATE=09/ 15/ 2011
—

SYNC _VASTER=J13 M.B

TTILE

PCH DECOUPLI NG

d} Appl e I nc.
®

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

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T

IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

.. =zprvacoso xoe - CPU M cr 02- XDP +s =PPVCCI O SO_XDP
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP  PLACE_NEAR=J2500. 52: 2. 54
XDP_CONN Use with 921-0133 Adapter Flex to 72 21 12 XDP_CPU_TDO R2510 51 2nnp 2y i
. =PP3V3_S0_XDP J2500 support chi pset debug. <OP Pf;"CEl’NZOW NEOO 2%1 ,
OV O AL _ IEAR=UL . K61: 2. 54
NO STUFF DF40RG-QORE- 0. 4V 72 20 11 XDP_CPU_TDI R2511 51 » 1 B i
R25401 62/~ 61 NV 5% 17 20W M- 20T
1K XDP  PLACE_NEAR=U1000. H59: 2. 54mm
k/pl? - 72 24 11 _XDP, T 12 51 > 1
- 5% 1720W W 20T
20 5 2] o0 1 XDP  PLACE_NEAR=UL000. J58: 2. 541
2 uqery_XDP_CPU_PREQ L OBSEN_AQ —— 10 0’ o OBSEN_CD CPU CFG<16> am 72 20 1 _XDP_CPU TCK R2513 51 appp2 o
1+ 1 [ XDP_CPU_PRDY_L CBSEN_A1 —  ‘0ol° oe CBSEN_C1 CPU_CFG<17> am v VA D
gl 7 PLACE_NEAR=U1000. H63: 2. 54nm
( R2560- R2563) = 1+ > XDP_BPM L<0> CBSDATA_A0 — _ d2%s CBSDATA 0 CPU CEG<0> o2 XDP_CPU TRST L R2514 51 2,,
DP R2560 8(DP_G:’U: BPM 2 u my—XDP_BPM L<1> OBSDATA A1l o 12 g g 11 OBSDATA_C1 CPU CFGe 1 %12 24 72 5% 17 20W MF 20T
7 1 [T BPM L<4> R ) 2 e - P - 10 72 4
7 1 my—XDP_BPM L<5> R2561 0 ?\/\/\/2 5% 1720w ™ 201 XDP_BPM L<2> OBSDATA A2 12 00 12
n XDP_BPM L<6> ROB67 0 1 \\/2 5% TT20W W 201 o B 0P BPM L<3> DATA 00T, ** eapIA2 U CFGeg> am o 7
+ c—X0B_BPM L<6> 5285 — 1/\/\,\/\/\/\/2 T PO a0 =0 I OBSDATA_A3 =100 01 o OBSDATA_C3 CPU_CFG<3> am e
™ 5% 17 20W N 20T o CPU CFG<10> OBSEN B0 22| gg 21 OBSEN DO CPU CFG<8> 10 72
(R2564- R2567) 7210 CPU_CFG<11> OBSEN B1 22 23 iy L > @
E‘E — 50 — OBSEN D1 CPU_CFG<9 1072
CPU_CFG<12 RO564 ST G § S0 O T2 . =
7 10 D > R256 i 2 _ XDP_OBSDATA B<0> OBSDATA_BQ 28 27 OBSDATA_DO CPU_CFG<4> 10 72
7 o D gg ggiiz "%g 32 g LAAN 2 o TR 2 XDP_OBSDATA_B<1> CRSDATA_B1 — 00T e CRSDATA_D1 CPU_CFG<5> %Z 72
72 10 [T N o] 1 2 U" il 32| 31 -
e T_CPU CFG<15> RO567 0 1 Nz T 720w T2 XDP_CBSDATA B<2> BSDATA B2 | T gg oot o o1 | caspara CPU_CFG<6> J
° XDP_OBSDATA_B<3> OBSDATA B3 o o 36 35 OBS . CP 7> XDP  PLACE_NEAR=R1841. 1: 2. 54nm
op DATA_ -0 O DATA_D3 U_CFG< am R2515 0 1 2 | TPXDP_CLKLOOM Py s 7
nonmoCPUPWRED - R2500 1K 1,xn 2 2 XDP_CPU_PWRGD PWRGDY HOOKO 49 39 L TPCLK/ HOOKA _»: XDP_CPU_CLK100M P c
PLACE_NEAR=UL000. 0607 2. 54 5% 17 20W MF 201 - O O ol 2 XDP' PLACE_NEARERLB40. 1: 2. 54
- P XDP_CPU PWRBTN L HOOK1 00 0% gu L TPCL K#/ HOOKS - XDP_CPU_CLK100M N R2516 0 1,,n2 | TPXDP CLKI100M ?\lmmﬂ -
o0 20 @mmmﬁ%m—l’v\/\/z | VCC_0BS_AB 2 D - N VCC_OBS_CD °
3 = . 2. mnXDP 5% 17 20W MF 20T éDP CPU_CFG<0> HOOK?2 - 29 5 015 o= RESET#/ HOOK6 XDP_CPURST_L XDP  PLACE_NEAR=UL000. G3: 2. 54nm
CPU CFG<O> R2501 1K 1 ) | DP_VR READY HOOK3 100 o DBR#/ HOOK7 XDP_DBRESET_L I? 24 25 72 R2505 1K 1,ar2 CPU RESET L am s
72 24 10 (0T} - i L VAV, VS —SVBUS XDP SDA :g 00 g? NOTE: XDP_DBRESET_L pull ed-up to 373V on PCH Support Page °
«OP = >—=SMBUS_XDP_SOA SDA -— 06 - D0 XDP_CPU_TDO am =
e 50 10 o PM PCH SYS PURCK  R2504 330 1,55 2 2 20 [T—= SCL -0 012 - TRSTn XDP_CPU TRST L goomy 11 24 72
5% 1720W M- 201 TCK1 NCX2d 6 o35 e Dl XDP_CPU_TDI oo 11 24 72
7 2 1 @ XDP_CPU_TCK TCKO - 0ol o VG XDP_CPU_TMS oD o= = 72 C
R2581 R2580 846 o2 XDP_PRESENT#
XDP S LS ( R2520- R2537) XDP XDP
GNAI XOP pcH S| GNALS 1K 3 T 1k 3 C25001 64 1C2501 ;
_ 1 ()63 1 PCH SI GNA -
. comXDP_DAO_USB_EXTA_CC L R2520 33 1,pn2 7 T XP DAD PCH GPI (59 USB EXTA OC Ll e 0L, O gg}up S LS Non- XDP Si gnal s
2 o ég DAL ng Egg g t «%g%% gg LAAN 2o s 0P DAL _PCH GPI USB EXTB OC L| ermio X7R-3%0 ;r 51850847 —|;040-ZCERM _
-+ X0 DA2 USB EXTC oo L «2523 33 LAAN o7 somr——or 0P DA2_PCH GPI (41 USB EXTC OC LI i 20 10 om—XDP_DAO_PCH GPI 059 _USB EXTA CC L R2590 0 1 2 USB EXTA OC L .
2 o DA3 R LAANZ o XP_DA3_PCH GPI D42 _USB EXTD OC L 10 XDP_DA1_PCH GPl O40_USB EXTB OC L R2501 0 1 ,\\AY2 5% I720W W 20T USE EXTB OC L o
S50 17 20W MF 20T < Pesu ] AN\ 2= 736
o XDP_DBO_USB_EXTB_OC_EHCI L R2524 33 2 XDP_DBO_PCH_GPl 043_USB_EXTB OC EHCI = o D D Ol SO I ST ATE CLANGE L DCON e o
. 9 ) *° 24 19 XDP PCH | 4 0 5% 17 20W 70
2 qo—XDP_DB1_USB EXTD OC EHCI L R2525 33 1%2 o% 1720W M- 395 DBl PCH GPI 9 _SB EXTD OC EHCOI L am - . < cPLOLd_S N STATE R2o97 0 1 Vs zoww ZUJST MSTATE <3
. XDP DB2 AP PVR EN RO526 33 1 > 5% 1720w m-—zm——l'XDP DB2 PCN GPl OL0 AP PVR EN ®  NOTE: This is not the standard XDP pinout. u - XDP_DC3_PCH GPI O19 SATARDRVR EN R2573 0 1,pp2 SATARDRVR EN gy 1
u E@ XDP_DB3 SDOONN STATE CHANGE  RP527 33 1 \An72 o U 20W "Rpp?f53 PCH GPL OL4_SDOONN STATE CHANGE P Use with 921-0133 Adapter Flex to S MR Ao
2 o—XDP_FCO_NMEM VDD SEL_1V5 L R2528 33 1 \\n2 o 720 XBPTFCD_PCH GPI OL5_MEM VDD SEL_1V5_L o support chi pset debug. 21 20 qgmpXDP_DCO_PCH_GPI 028 _| SOLATE_CPU_MEM L R2570 0 1 pn2 | SOLATE_CPU MEM L ey 0
= o XDP_FCL R2529 33 A5 rzow——zoT XDP_FC1L_TBT &0 PLUG BVENT frm = = o >(>I?Dp|3 FClPTBT C|Io I;LLS(FS’ QVENT | RZSZi 1OK 1 v Py .
-« [mXDP_DCO_| SOLATE_CPU_MEM L R2530 33 1app2 XDP_DCO_PCH _GPI CR8_| SOLATE CPU MEM L s 20 2 o 1 2% 1BL GO PLUG EVENL | g
-« XDP_DC1_NXM GOOD ROD31 33 1 N\ T W oun XOP_DCL_PCH_GPI 085_NXM GOOD == - PCH M cro02- XDP _=pe3va_ss xop,
-« [rE>_XDP_DC2_DP_AUXCH 1 SOL RP2532 33 1 2 5% TT2OW W 20T 355 o POH GPLORL DP.AUXCH | SO & .. PPDDR: 1V5
- [ XDP_DC3_ SATARDRVR_EN RO533733 1 Va2 5% T0W W 201 y0p DC3_pCH_GPI OLO_ SATARDRVR EN o & 1 ORI TI CAL o rm—XDP_FCD_PCH GPIOL5 MEM VDD SEL 1V5 L R2595 0 1aan2 o o MEM VDD SEL IVE Loy e
2 om—XDP_DDO_DP_GPU TBT_SEL R2534 33 LAAAZ o Teow W 20%pp DDO_PCH GPI 0B6_DP_GPU TBT_SEL @m 2 XDP_CONN ’
2 m—XDP_DD1_JTAG | SP TCK R2535 33 1\ \\2 2% TrZow XDP_DD1_PCH GPI Q87 JTAG I SP_TCK 20 = J2550
) op AU | P o EN 33 . , P o | A | P T EN P DF40RC- 80DP- 0. 4V 20 20 qoop—XDP_DDL_PCH _GPI 087 JTAG | SP_TCK R2575 0 LYY S— JTAG | SP_TCK gm0
><DPDD2 AUD_| PHS. 2 . DD2 20 20 oom—XDP_DD2_PCH GPI OL6_AUD_L PHS SWTCH EN PCH R2576 0 1, \\’2 %pf"éﬂs SW TCH_EN_PCH o 20 2
= D DD3 PWR LAAN 2oyt 70w DD3_PCH_GPI 049 ENET_LOW PWR PCH ey 20 2 62 O 61 20 20 oo XDP_DDB_PCH GPI O49 ENET LOW PWR PCH R2577 0 LAAAZ 3 ENET_LOW PWR PCH m o 20 =
Y% 17 2Z0W
PCH XDP Si gnal Isolation Notes: B
2| 1
~ Following Intel s Debug Prot Design Quid for HR and CR v1.3 . _TP_XDP_PCH CBSEN_A<0> CBSEN_AQ — 1o oy CBSEN_C0 XDP_FCD_NEM VDD _SEL_1V5_L u
doc id 404081. ; TP_XDP_PCH OBSFN_A<1> OBSEN A1 —— 00 01 =i OBSEN C1 XDP_FC1 2
Initially, stuffing both 33 and O ohns and val i date whet her - 8 7 -
it is functional in that state, else add BOM options. 2 _XDP_DAO_USB_EXTA COC L OBSDATA_AQ S0 gg 9 o= OBSDATA_C0 XDP_DCO_| SOLATE _CPU MEM L 24
- For isolated GPICs: . XDP_DA1_USB EXTB OC L TA_Al —>— 200l oms OBSDATA_C1 XDP_DC1_MXM_GOOD 2
- ’CQutput’ non-XDP signals require pulls. - 14 13 -
- 'Qutput’ PCH XDP signals require pulls. .« _XDP_DA2_ USB EXTC OC L TA A2 o ° gg 15 e OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL 2
.« _XDP_DA3_USB EXTD OC L OBSDATA_A3 —>— 800l ot OBSDATA_C3 XDP_DC3_SATARDRVR _EN 2s
20 19 -
Ml =PP1V05_SUS_PCH JTAG
ﬁ §$ ECH OBSFN_B<0> OBSEN B0 -~ 22 32 2l OBSEN DO TP_XDP_PCH OBSFN D<0> ) ’
CH_OBSEN B<1> OBSEN B1 G- ig o0 ;2 = OBSEN D1 TP_XDP_PCH OBSEN D<1> 7 «op PcH 700 R2550 51 XDP  PLACE_NEAR=J2550. 52: 2. 54mm
R2S2x, ROS3x, R2S7x and R259x should be placed where signal path XD DEO_LSB BXIB OC EHO L 1A 80 | Vg 790 0127 gl | CASDATA D0 XDP DDO_DP_GPU TBT_SEL ; o VW s rzow e —or ]
needs to split between route from PCH to J2550 .. _XDP_DB1_USB EXTD OC EHCI L TA _B1 pEGEL 29 o | XDP' PLACE_NEARFULB00. K5: 2. 54
and path to non-XDP signal destination. - 32 gg 31 CHSDATADL XOE-PLITAG S TaK ” v XDP PCHTDI R2551 51 AN A5 ZoWw— 20T i
.« _XDP_DB2_AP_PWR EN OBSDATA B2 o=——10 0132 ot OBSDATA D2 XDP_DD2_AUD | PHS SW TCH EN 24 XDP  PLACE_NEAR=U1800. H7: 2. 54mm
o . _XDP_DB3_SDCONN_STATE_CHANGE TA_B3 -— gg o0 2? — OBRSDATA_D3 XDP_DD3_ENET_LOW PWR 2 2 XDP PCH TMB  R2552 51 2,,p 2 _ -
5% 17Z20W 20T
o 5 ALL_SYS PWRGD R2584 1K 1 2 XDP_PCH_S5_PWRGD PWRGD! HOOKQ E5 D XDP  PLACE_NEAR=UL80. J3: 2. 54
A O e VA 255 - - o0 - | TPCL K/ HOOK4 TP_XDP_PCH HOOK4 N — - J3i 2. 5amm
— Vo 20T XDP_PCH_PWRBTN_L HOOK1 2001 o L TPCLK#/ HOOKE TP_XDP_PCH_HOOKS ; ww XDP POH TOK R2556 51 2anp2 oo 1
s PM TN L 0 VCC_OBS_AB 44 43 VCC_0BS_CD
o 200 PCACE NEAFE 0000 P72, Bam 2 TP_XDPPCH HOOK2 HOOK2 -8 32 45 g RESET#/ HOOK6  XDPPCH PLTRST L ames 1K series R on PCH Support Page =
TP_XDPPCH_HOOK3 HOOK3 DT D ET A DBR#/ HOOK7 XDP_DBRESET_L oD 12 2 s 7
50 49 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V P
00 > L pulled-up to 3. on PCH Support Page
12 20gry—=SMBUS XDP_SDA SDA 3001 g DO XDP_PCH_TDO &?Iﬂ 2 9 A
e —SVBUS XDP_SCL SCL SRl Dl 5 IRSTH TP XDP PCH TRST L < SYNC_MASTER=J30_M.B SYNC_DATE=0//14/ 2011
— TCK1 P D E D! XDP_PCH _TDI = v T CP CH XDP
2 17 @on—XDP_PCH TCK TCKO - 58 0 o157 ; ™G XDP_PCH TNB o 7 2 U & P X
60 & o159 XDP_PRESENT#
XDP XDP le Inc. —
2580 * e 12881 CS@, App
"% \J T g v NOTI CE OF PROPRI ETARY PROPERTY:
- 2 2 - !
XTR 8%02 T 51880847 gzglOQCERM THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAI NTAIN THI S DOCUMENT CONF|
Y Il NOT TO REPRGJJOECRCX:PVIEI'N ! DENCE 25 G: 132
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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GPIO ditch Preventi on PCH Reset Button Pl at f orm Reset Connecti ons

25108 =PP3V3_S3_PCH GPI O

ws _=PP3V3_SO_SB PM
Unbuf f er ed R2681 [=Lec meser L o
PLT RESET L 1 2 — LPCPLUS RESET L
77 2 (D-pRE_BASE= VAKE BASE=TRUE .~ — LD 7"
CRI TI CAL |8 1 C216U§:O a TROE 5% ]
== Q407 Mzgg}é’ R23§383
ERR 2 ECVI 1 2 LRESET_L 50
20200 ENET_LOW PWR_PCH 1 7 ENET_LOW PWR . S_— S 8
v 20 10 E'm PM _PCH_PWROK 2| A E \& oD ’ R2671  Meb¥
2 [ FW PVWR_EN_PCH T 5o 8 val3 FW PWR EN @ - 1 2 PCA9557D RESET_L g
S1po 8 M:Mr‘é" XDP
&RD o5 R216K89
F4 S LK_PART=SYS RESET 1,\/5\!\/2 XDPPCH PLTRST L g o
1@}4\/
- L
402
25 195 _=PP3V! P I
1 SDCONN_STATE_CHANGE | SOLATI ON
CRITI CAL |8 ! CZ}GU?:Z SPP3V3_S3_SDBUF , s =PP3V3_SO_RSTBUF Buf f er ed
= 49
2 > 1%, « oy SDCONN_STATE_CHANGE 1C2630
SOT833 062 UF CRI Tl CAL
TBT_PWR EN_PCH 1, B a7 TBT_PVR EN CRI TI CAL % PP3V3_S4_SMC 5 4VHC1G08
17 3: 2 X = 25 36 40 —
e e LPC_ PVRDUN L 2| E Y1 o = TC?SS%%%AFEAPEI R : 1 “@4 AL R2686 — =ENET RESET L .
w2 [ AUD_| PHS_SW TCH EN PCH 5|5 B yol2 | AUD | PHS_SW TCH EN oy o 5| 0TS < R2641" ,|U2680" g Rb T RETBE L o 1ANA2 EREL R L '
o 25 10 [y PM_PCH_PVROK Slgy § AN 470K 'RO680 o
XD ol Y C2680 ¢ %_OOOK 402 — =TBT RESET L o
2 N i . b =
Y 3 c%%g;z zyégﬁ‘év R2688 Series R on Pg38, R3803
0
SDCONN_STATE_CHANGE J O " 0 1 2 AP _RESET L .
1 = : < »—/\/5\(/{)\ D
= 403 25 8 1 EDY R2(393
= 1 2 BKLT PLT RST L n
Q640 A oD
- - - K SSMBNB7FEAPE 16w
33 MHz C ock Series Term nati on o5 s o
640 2 2
SSMBN37FEAPE fa)
NS7F o | 2T 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. 1MM 12 a ZST %) U2690
s 1 op—LPC_CLK33M SMC R 1,\%\/2 LPC CLK33M SMC oD 7w = = 1 5 VB8R0
Y Ro656 R2630 cll PLT RST CPU BUF L — CPU RESET L o =
» > LPC_CLK33M | PCpL R ARE_NEAR=ULB00. E49:5.1Mv, 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 1’2(|\§W 0P Al C26901 e 100K
1 CRITICAL ¢ oo 0. L5 —— e AW
VEGSNH-F I—D'3 c“i‘)\;z 2402
SSMBKISFV |1 | C2639 1
R226259 ] 0 1}Léio—;
=U1800. 45: 2. 54MM 5. 1MW F: £
10— PCH_CLK33M BEAEEAREY 5:2.54M1 5 1'\/\/\/2 PCH CLK33M PCI I N oo s xsaggm\fz =
1/%;8W 1[c* s 01
2601 26 1 [y 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 GBHot (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.
: ) ) . _=PP3V3_S5_SYSCLK -
NOTE: VDD _25M nust be powered if any VDDl O 25M x i s powered. Soin-Coll & Ghot - 3. 42V G3Hot 235 _=PP5V_SO_PCH
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | : 3.3V S5 1I1?gO§(20
GreenCl k 25MHz Power s =PP3V3_S0_SYSCLK No bypass necessary 59
Q620 .
NO STUFF SSMBN37FEAPE 2
R2607 Sors63 SPI _DESCRI PTOR OVERRI DE_LS5V
0
1 2 GND SYSCLK_25M B _ %
220 _=PP3V3RIV5_S0_PCH VCCSUSHDA
Et hernet XTAL Power (Unused on J5) 5% NECK-W DTH=0. s
aB AL Power S PPVDDL O SO_SBCLK 43?@/ heEoV B N ol 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 IR0608 § + + create VDD _RTC_QOUT. SSMBN3 ':SOTEA5|2F3E L
1 1 1 1
Cgbpat| Cg6221 26201 LGt c26021 U2600 +V3. 3A shoul d be first H
cééa{;__ c% T céé;; T iflﬁw £§°/ T SLG3NB148A avai | abl e ~3. 3V power % 1778
2 2 2 =i 2 27 s
0 0 0 2402 2021 CRIT%’}:AL to reduce VBAT draw. T
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 =
C2605 = 14 | vDDi 0 25M C  25MHZ_Al 9 SYSCLK_CLK25M SB 1 ISYNC VASTER=VASTER SYNC_DATE=NVASTEH
12PF R2605 25Miz_| 8 TP_SYSCLK_CLK25M ENET e :
FE! , SYSOLK_CLK25M X2 N 2oM7 15 e 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
CR%’FI%\ACAL \:)@NCYZ 05 im THRM e Appl e Inc. —
NC 25, 000MZ- 20PPM 12PF- 85C i o P10 12610 ° <E4LABEL>
C%26P('):6 ‘” : ,402 NEIEE - 15»'05': NOTI CE OF PROPRI ETARY PROPERTY:
e SOLK CLK25M X1 —|3 5 BEAEmET o eM e s T
1 5%@ NOTE: 30 PPM crystal required T o WA NTAUN TH & DICVENT | N CONE! DENGE 26 OF 132
— %Nl 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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USB MUX FOR LS/ FS | NTERNAL DEVI CES

BYPASS=U2700. 5: : 2MM

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 :

—pPpP3 USB HUB  BYPASS=L27000. 5: : 5MWM %
=
C27001 C27011 1C2702 1C2703
4. 70F - L —L 0 1UF —L 0 1UF
3 6)2__ O/ 20 _; }g%) _; }g%) PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
e e N
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= - |
C2704 1 C27051 C2706 C2708 1
o 0. 1UF —— 0. 1UF 0. 1UF
% —— % —— % %
gz X7R- Y 2 X7R- v 2 X7R- Y 2
6 0 0 0
v o|lw|mnlo|fo
||| N|N|™
1 %%bﬁ*m (PRS00, 35 s
- BYPASS=U2650. 29: : 2MM VDD33
24. 000Mz 16 >
CRI TI CAL I
C2709 1 CRI TI CAL SYM VER J_
18PF 8L 1C2710 L
R ¥ 8F " Ro701 USB2513B =
§
o R2700 2 %‘/ , 100 USB HUB TEST 11 1 USBHUB DNI N
HUB_NONREML_1| | HUB_NONREMD_1 1 2 | M ANV TEST OM T_TABLE  USEOMONI/PRTDIS M- BBHE—0 — BLUETCOTH FCR DL/ D2 & J3X
R2702! |'R2703 Hw L iy . use e Reser L o] o o
10K - C*éo - - 462 USB_HUB XTAL1 33 | XTALI N CLKIN usBDM D2/ PRT_DI s_tet 3 USBHUB N o2 TRACKPAD/ KEYBOARD FCR D1/ D2, |R FOR J3X
Miﬁ\év I"TI CAL USB HUB XTALZ 32 ] srarcur USBDP_DN2/ PRT_DI S_P2| 4 USBHUB DN2_P '
2 6 USBHUB_DN3_N 92
USB_HUB_NONREMD 28 | SUSP_I ND/ LOCAL_PWR/ NON_REND ﬁngxj Eﬁ*g ?LIB 7 USBHUB DN3_P . 2: SMC DEBUG PORT FOR D1/ D2, TPAD/ KBD FOR J3X
USB_HUB_NONREML 22 | SpA/ SVBDATA/ NON_REML h - 7,\r 8 USBHUB_DN4_N a0 o2
HUB_NONREML_O| |HUB_NONREMD_O USB_HUB_CFG SELO 24 | sci/ SMBOLK/ CFG_SELO nd ©  USBHUB DN4_P o o NC FCR D1/ D2, SMC DEBUG PCRT FOR J3X

R27041

b?

J5 USES 197S0181 FOR Y2700

USB_HUB_CFG SEL1

25 | HS_I ND/ CFG_SEL1

1R2707

DUE TO HEI GHT LI M TATI ON

J3X USE 197S0284 FOR Y2700 TO SAVE COST

« =PP3V3_S3_USB_RESET

C27151

0. 10F —
X7R- 2
i

BYPASS=U2700. 26: : 2MM

UpB_HUB_RESET_L .

T

» =PP3V3_S3_USBMUX

PRTPWRL/ BC_ENL*
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

TP_USB_HUB_OCS1

17

TP_USB_HUB_OCS2

19

TP_USB_HUB_OCS3

21

TP_USB_HUB_OCsS4

1 PU NG

RBI AS|

35

USB_HUB_RBI AS

=PP3V3_S3_USB_HUB ;

VBUS_DET]

27

USB_HUB_VBUS_ DET

USBDM_UP)

a0 PV P

USBDP_UP

31

USB_HUB_UP_P D o 7

PCH PORT 7 (EHCI 1)

PCH PORT 9 (EHC 2)7432

USB XHCI / EHCI 2 PORT MUX FOR EXT B

USB_EXTB

TO PCH XHCI

STRAP PI N CFG

e WEAEN. e

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 2514B 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
R2716R2 717 |[*R271BR2719 1R27221R2723
1o 1°0K 1°0K 1o 10K 1o
% %‘isw %‘isw % 2w
CLF CLF - LF
2 2 2 2 2402
USBHUB_DN3_N
USBHUB_DN3_ P
USBHUB_DN4_ N
USBHUB_DN4_ P
USBHUB _DN2_N
USBHUB_DN2_P

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

STUFF R2720 & R2721

TO TP/ KB

NOSTUFF
R227720

1o USB_EXTD XHCI _N 2 USB_TPAD R o

<D NOSTUFF A Rer> 7=
et i

1+ semryUSB_EXTD_XHCI P LA USB TPAD R Rer o

P

N

CD 7 * ™ TO CONNECTOR
USB_EXTB N oy,

7 36 74

PCH PORT 1 (XHCl) #

74 19

08 60

C2760 1
1 I q
°/;— <
USB_EXTB_EHCI 4@ 5 | va
USB_EXTB_EHCI N v 7 v
Pl 3USB102ZLE
USB_EXTB_XHCl _P 7 lor T TGN
USB_EXTB_XHCI _N 6 R caL
¢ B4OE* SEL
GND

10

PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN | S LEAKAGE- SAFE
USB_EXTB_SEL XI—CI‘,m 17

PCH GPI G50

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.
®

D20

<SCH_NUM>
"<EALABEL >

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_ OF APP
THE POSESSOR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0O transitions, as well
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 behavi or of signals.
VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.
P1V5CPU_EN = (I SOLATE_CPU MEM L + PM SLP_S3_L) * PMSLP_S4_L 1Vv35 SO " PGEOOD' for CPU
MEMVTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L » =PP3V. v
o6 39 90 36 z7 10 7 IRy PM SLP_S4 L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
R2805 10121 s SPP1VERIV35_S3_CPU VCCDDR PM MEM PWRGD o e
10K 'R2822
26w 10K
L4b2F Loy CRI TI CAL |6
402
CRITIcaL  $-PLYBCPU EN oy re R2820" 2 o |@s20
27 =PP3V3_S3_MEMRESET CPUMEM SO 1% ||_ SOT- 563
CPUVEM SO 92805 {Dle ey PM VEM PWRGD L 2|G |
R2801* SSM5N3 FSI%/;\EQIGE kn 402, 1
A i Bahe 4
= M S
NO STUFF ab%, 267k P1v35 S0 DI 5@ BVB53D0LV 1
'R2895 CRI TI CAL PLVSCPU EN L 1 criTicA M
% CPUMEM SO ~ CPUMEM SO R2821*
Jiew 2800 |0k :lo,| 2805 559k 28201
2402 SSVBN37FEAPE VBN3 7 FEAPE 3% b
sorses | Kk > | Srse3 MELE xsr Y 2
CPUVEM S0 H . ? e
R28090 5[G7 sz nEINEEE
2 o L SOLATE_CPU_NEM L N | SOATE QPU MEM L_R ¢ PM SLP S8 L ermv o2 5 50 o0 =
1/ 20W £
i = 11RO2K810 e _=PP3V3_S3_NEMRESET
5%
16
Z%QLW CPUMEM ES;’LZ% s | croemsie
2+ =PP5V_S3 NEMRESET crTicaL $MEWTTEN s T e NVEMVTT Cl
CPUMEM SO | X E{)? SLUG%sA%)zZ an‘p
iy oy R0 R 2T TN Ensures CKE signals are held lowin S3
100K 100K sorses ﬁ 2 25 10 (rmy—PLT_RESET L L S0_READY viT_en_2 VEMTT_EN o s -
M:lége M;Sg& = 2 2 ) SOLATE_CPU MEM L 9] saL+
1%, b5, 267 Shy 65 39 36 27 10 7 [y PM_SLP_S3_L 3 | so_en vooi o e 4 PLVSCPU EN oo & o= + =PEVIT SO VITCLAWP
CRI Tl CAL CRITI CAL MEWTT EN L L CRITICAL e 203 27 10 7 gy PM SLP_S4 L 6 |s3_EN RST_ouT* |, 8 VEM RESET lepmy 27 20 20
CPUVEM SO PRBE0 .ol o|o s1o S0 o 12 [y =MEM RESET_L T RsT v o o oag, @0 T8V
NOSTUFE -SSNBNS87]|52AP c SSIVBI\B%S%’;\BIZIGE E ;' SSVBNS 7FEAPE an BRY
C2817 1 ~ — i © g
0.047UF SOTS63 o ! " CRI Tl CAL
6;2%‘%2 ® 2fe¥ s s ¥gs 2o =PP5V_S3_NEMRESET _ cpeso ok
o[ BT |o PLT_RESET L 12 = =
= S SRR 1 L R2180%J|Zl SSMBN37FEAPE ﬁ
= 1/}§W "
CRI TI CAL 402, 2[6T Sy
cpurvgr\fsso CRI TI CAL VITCLAMP_EN
SSVBN37FEAPE NO_STUFF
o _MEMRESET_1SQL_ LS5V L w sors63 SSNBI\B%I?AEI)D% e 12
S sorses | K 0. 047U ——
2 2 i
oo =MEM RESET_ L —  CPU_NEM RESET_L ol T&Te MEM RESET L 20 20 20 e s 402
— 1 = < e 4
CPUMEM S3 « s —=DDRVIT_EN
R2817 1
1 O 2
5%
VDR
402
Step | 1 SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU MEM RESET_L MVEM RESET_L MEWTT_EN |P1V5CPU_EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 0 1 1 1 1 1 1 1
to = 0 0 1 1 1 1 0 1
3 0 0 0 1 X 1 0 0
83 4 0 0 1 1 X 1 0 1 SYNC MASTER=J5 M.B SYNC DATE=07/ 29/ 201 A
to ¢ o ! ! ! o™ ! ! ! CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 d} Appl e | <SCH. Nuve 1 D
e Inc. = I
(*) 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 ® P <E4L ABEL>
- . . NOTI CE OF PROPRI ETARY PROPERTY:  |[Emom———
NOTE: In the event of a S3->S5 transition | SOLATE CPU MEM L will still be asserted on next S5->S0 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE <BRANCH>
. . . . . _ - - . PROPRI ETARY PROPERTY_OF APPLE | NC. e —————
transition. Rails will power-up as if from S3, but I\/EM__RESEI'_L will not properly assert. Sof t war e T e o e e e 28 OF 132
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. N T e S 1T I wioLE Or parr [ T—
IV ALL RI GHTS RESERVED 27 O: 80
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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 o _PPOV75_S3_MEM VREFDQ A 12 2 _PPOV75_S3_MEM VREFDQ A
12 o _PPOV75_S3_MEM VREFCA A 122 o _PPOV75_S3_MEM VREFCA_A 12 2 _PPOV75_S3_MEM VREFCA A 12 2 _PPOV75_S3_MEM VREFCA A
=PP1V5R1V35_S3_MEM A , o =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A , .
SR C2917 : C2927 : C2937 :
0. 470 C2908 1 1 C2909 5 A0 Cc2918: 1 C2919 5 A uE Cc2928 1 1 C2929 9 A0 Cc2938 : 1 C2939
e eV 2 0. 470 —— - 0. 47UF T 0. 470F —— - 0. 47UF 2o 0. 470F = - 0. 470F g == 0. 47UF —— —= 0 47UF
201 Q5|9 82 2= 30U U B e 2 2 B ema CERM X5R 1 2 Q25| Y 8| =g 80U U 8 e 2 2 B ema cerw xsR 1 2 Q25982 =% 8008 U 8 e 2 2 Bl ems CERM SR 1 2 5089252 8O U B e 2 2 B et
1 VDD Vi 201 201 VDD Vi 1 201 VDD Vi 201 VDD Vi 201 1
- w w = w w _ w w = w w
53 MEM A A<O> (G Jao o TTABLE g g v VEM A A<O> K3 |po OM T_TABLE g€ g o NEM A A<O> K3 | OV T_TABLE g g a0 NEM A A<O> k3 |no OV T_TABLE g g D
o MEMA A<1> L7 |n u2900 > - 612 _VMEM A A<1> L7 a1 u2910 > 7 612 VEM A A<1> L7 a1 u2920 S 7 2612 _VEM A A<1> L7 |m1 U2930 >
D ﬁ ©MEM A _A<2> 13 |no EBGA- 10. 1X12. 6- 14 RESET* o%wl—;zz;:zﬁzn MEM A A<2> (3 |a2 EBGA- 10. 1X12. 6- 14 RESET* DMW};:ELH MEM A A<2> (3 |po EBGA- 10. 1X12. 6- 14 RESET* Q%W};Zz;n MEM A A<2> 13 |a2 FBGA- 10. 1X12. 6- J4 RESET* 3% 27 28 2
e MEM A A<3> k2 |a3 33 po| B3 MEM A DQ<5> 173, MEM A A<3> K2 |a3 3 pol B3 MEM A DQ<9>  #,9, MEM A A<3> K2 [a3 33 po| B2 MEM A DQ<21> #,3, MEM A A<3> K2 [a3 Sd pol B3 MEM A DQ<28> 4, 4
PYTVEM 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 |as S g bt &7 MEM A _DO<23> _ ..o NEM A _A<4> 18 |m 9 g bl &7 MEM A DQ<25> ,, .
s u MEM A ASE> 12 |ag Do ol @ MEM A DO<4> 1,0 MEM A A<5> 12 |as Do ol @ MEM A DQ<13> ;0 MEM A A<5> 12 |as P ol @ MEM A DQ<20> i, ;o MEM A _A<5> 12 |as Do ol @ MEM A DQ<29> ;.. 1
22 TNVEM A A<6> M8 |as % ‘5’ ol 8 MEM A DO<7> 3 _MEM A A<6> W8 |ns % ‘S’ oos| 8 MEM A _DO<15> _ > 3 _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> M |a7 Ne_Dou| B3 MEM A DO<16>  ;,., MEM A _A<7> MW |a7 NE_ bl E3_MEM A_DQ<30> ;1 1
b3 MEM A A<8> 8 |ag P NFDs| E8 MEM A DO<3> ;i3 MEM A A<8> e |ag P NF_DQs| B8 MEM A DO<12> o3 NEM A A<8> e [ag P NF_Ds| E8_MEM A DO<19> o5 MEM A A<8> N8 [ag P NF_Ds| E8_MVEM A DO<26> 1, 1
2 MEM A A<O9> 8 |ng i NF_Ds| D2 MEM A DO<0> 53 MEM A A<9> M8 |ag @ NF_D| D2 MEM A DO<14> i NEM A A<9> M8 [ng @ NF_Ds| D2 MEM A DO<17> 3 MEM A A<O> M8 [ng @ NF_Ds| D2 MEM A DQ<24> 4,
é zg VEM A _A<10> H7 [a10/ AP § NF_DQ7| E7_VEM A_DQ<2> ;g zg MEM A _A<10> H7 |a10/ AP § NE_D7| E7_MEM A _DQ<11> ;g zg VEM A _A<10> H7 |a10/ AP § NE_D7| E7_MEM A_DQ<18> ;g zg VEM A_A<10> H7 |a10/ AP § NE_DQ7| E7_MEM A _DQ<27> ;1275
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> % 1 _MEM A A<11> W |n11 o s MEM A_DOS_P<3>
1 MEM A A<12> K7 lniz per g oo -3 MEMLA_DOB_P<02 VEM A Neos 1 55 VEM A A<12> K7 la1z/ B g oo & MEM A DOS Pel> NEM A Nels #3 MEM A A<12> K7 |z per g bosy & NEM A DR P22 NEM A Neoe #35 MEM A A<12> K7 |z per g oo NEM A Ne3> oo
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o MEM B A<1> 17 | u3140 o 5502012 _MEM B A<1> L7 |a1 u3150 o 73902012 VEM B A<1> L7 a1 u3160 > 13302012 _VEM B _A<1> L7 |a1 u317o0 o
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= MM A AcOs 36 4 5 5% 1/32W 4X0201 201 201
[ 2 I\/EN_A_A<10> RP3304 35 AAAY g D% 1732W 4X0201
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2 A 5% 1732W 4%X0201
> MEM B CS L<1> RP8320 36 2, 1 C3322 |1 C3323
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NOTE: Must not

enabl e nore than two SO DI MM mar gi ni ng

. =PP3V3_S3 VREEMRGN buffers at once or VRef source nmay be overl oaded.
T VREFDQ LDO_DAC
R3H0?418 s0 s _=PPVIT_S3 DDR BUF R13403
00 PLACE_NEAR=R3404. 2: 2. 54nm
L ORT,  PP3V3 S3 VREFMRGN DAC . 10mA max | oad
Nae M N-REGKW BTHE0. 3 DDRVREF_DAC DDRVREF_DAC CRITI CAL
VOLTAGESS. 3V ) )
NaE C:2342%2 C3401 DDRVREF_DAC DDRVREF DAC PPOV75_S3_IEM VREEDQ A 28 31 72
oo CRI TI CAL C3403 ¢ a1 U3402 REFDQ. LDO DAC] 1 NALNE WETFEe s mm
R DDRVREF_DAC 0.1F —— - MAX4253 R840 Vol hces av o2 ™
402-LF 402 U3400 iov V- ucsp 133
ol cerm VREFMRGN_DQ_SCDI MVA_BUF
2 [D—=L2C VREFDACS sa SCL e VOUTALL VREFMRGN_SCDI MA DQ yigy  PLACENBARER3403. 2:dmm
+2¢@ry—=12C VREFDACS SDA 1spa X vourslz VREFMRGN_SCDI MVB_DQ 02
wn
EV%) g vourd4 VREFMRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 101 vouTDls VREFMRGN MEMVREG FBVREF REFDQ LDO_DAC
NOTE: MEMVREG and FRAMEBUF share R3405
D - .
E a DAC out put, cannot enabl e DDRVREF_DAC 1 2200 PLACE_NEAR=R3406. 2: 2. 54mm
both at the sanme tine! 1R34O:I_ 1/1;/é'w
omMT 100K e
E,r“i‘év REFDG LDO DAC PPOV75 _S3 MEM VREFDQ B 20 31 72
R53419 = 402 - M N-RECK-W BTHEO, 5
L RT,  PP3V3 S3 VREFMRGN CTRL R3406 VOLTAGESG. 75V
VNV TN L NE W oT0. 3 im 133
NOE M N_NEGCW DTHE0. 2 mm 1 VREFMRGN_DQ_SCDI MVB_BUF 1 2
Page Not es I R oo = 2
prds Rg;ZDOAg A o DDRVREF_DAC %/Fjé"é" PLACE_NEAR=R3405. 2: 1nm
Power aliases required by this page: 0. 1UF —— Vool 202
- =PP3V3_S3_VREFMRGN EC U3401
- =PPVTT_S3_DDR_BUF cerm 2 POA9SS7 REFCA: LDO_DAC
- =PPDDR_S3_MEMWREF &N DDRVREF_DAC
_S3_ (™ Pos s N & R3409
slno P1 _X7 VREEMRGN DO SODL M EN 1R3402 200 PLACE_NEAR=R3410. 2: 2. 54nm
i gnal al i i hi :
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- =1 2C_VREFDACS_SCL 1/ 16w
=1 2C_VREFDACS_SDA A2 Pgio _VREFWRGN CA SOOI M EN M Dorv
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- = . ) - VREEMRGN NEMVREG EN C3404 REFCA: LDO_DACY ™ N LI NE W bTF0. 3 mm
- =l 2C_PCA9557D_SDA P 0.1F VN NESK W PTH=0. 2 mm
— — 42 [ry—=12C PCA9557D SCL 1lscL P6|_13 VREFMRGN FRAMEBUF_El = 20% —T— VALTAGE=0. 78V
BOM options provided by this page: 2&gry—=! 2C PCA9557D SDA 2ISDA P71« NC oy 2 VREFMRGN CA SCDI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit. RESET*|15 1/1;/é'w PLACE_NEAR=R3409. 2: 1nm
VREFDQ LDO - LDO outputs sent to DQ inputs. T o v LE
VREFDQ LDO DAC - Margined LDO outputs sent to DQ inputs. N @ °
VREFDQ ML_MB - CPU nargi ned DDR vol tage divider sent to DQ inputs.
VREFDQ ML_DAC - DAC nargi ned DDR vol tage divider sent to DQinputs. REFCA: LDO_DAC
VREFCA: LDO - LDO outputs sent to CA inputs. Rs;o4011 )
VREFCA: LDO_DAC - DAC margi ned LDO outputs sent to CA inputs. = PLACE_NEAR=R3412. 2: 2. 54mm
25 E PCA9557D RESET L DDRVREF_DAC
1
RST* on 'platformreset’ so that system '1?30‘;07 VREFCA 1 b0 DACkEROVT5.S3_VEM VREECA B o 72
wat chdog wi | | disabl e margining. 5% DO DA W ETEeo. 2
#:lﬁ\év VOLTAGE=0. 75V
NOTE: Margining will be disabled across all 5402
VREFMRGN SODI Bl
soft-resets and sl eep/ wake cycl es. A M/B_BUE
21 o =PPDDR_S3_MEMVREF PLACE_NEAR=R3411. 2: 1nm
CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_NB PLACE_NEAR=QB420. 6: 2nm VREFDQ ML_MB )
VREFDQ ML_MB N
Q@420 13420 R3421 DDRVREF_DAC
SSMBNLSFEAPE L o710 1K 'R3408
s 27 _VEMRESET |SOL LS5V L o sorsea T 0% o 100K DORVREF_DAC CRITI CAL
X9k cERM ML 59 C3405 *
2 202 1/ 16w 1 DDRVREF_DAC
% 2 VL 0.1UF —— o U3404 DDRVREF_DAC
72 10 _PPCPU_NEM VREFDQ A o T8Te . PPOV75 S3 MEM VREFDQ A 45 51 72 : c%Ea;G 2 = R USRS R3414
i — VREFDQ ML_M3 VREFMRGN MENVREG BUE i ,3\37\/2\52 DDRREG EB o
'R3422 - PLACE_NEAR=R7320. 2: 1mm :}r::%\év
PLACE_NEAR=R3421. 2: 1nm e 402
1/ 16W
M- LF
, 402
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step CRI TI CAL
31 8 _=PPDDR _S3 MEMVREF L (1' 35\/) 6. 99mv per step REF DAG DDRVREF_DAC VREFNMRGN FRAMEBUF BUF
CRI TI CAL PLACE_NEAR=Q3420. 3: 1nm a1 R3413 NC DDRVREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q8420. 3: 2nm VREFDQ ML_MB R3412 1900K DDRVREF_DAC Required zero ohmresistors when no VREF nmargining circuit stuffed
420 VREFDQ ML_M3 L 1
sstSmFEApE L 34 4(’)3Q — R3441 s i ';"3417 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
P 2
s 27 MEMRESET 1SQL LSSV L ) sorses = — O, 1UF aow 4022 faow 11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
68V 2 1 !
% ? PSS 2402 VREFEVRGN NEM/-REG FBVREE R 2402 11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
72 10 _PPCPU_MEM VREFDOQ B o] T8 7o o PPOV75 S3 MEM VREFDQ B 0 51 72 VREFMRGN_FRAMEBUF_BUF_R
N l_u_] VREFDQ ML_M3 o PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
'R3442 DDRVREF_DAC
1K 1R3415 11480218 4 RES, ML FI LM 1K, 1% 0402, SM LF R3421, R3422, R3441, R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1nm érls\év 100K 11450171 2 RES, ML FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC
, 402 Tiew
MF-LF
, 402
MEM A VREF DQ MEM B VREF DQ | MM A VREF cA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) SRR P M SN D020 2D]
DAC Channel : A B c c D D DDR3/ FRAMEBUF VREF MARG NI NG
T
PCA9557D Pi n: 1 2 3 4 5
_ 6 Appl e Inc. CH_NUM:
Noni nal val ue 0.75V (DAC: O0x3A) 1.5V (DAC: O0x3A) 1.267V (DAC. O0x8B) ®
Mar gi ned target: 0.300V - 1.200V (+/- 450nvV) 1. 000V - 2.000V (+/- 500mv) 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) FHEPRN AN PROPERIY GF-APRLE | N, © THE
THE POSESSOR AGREES TO THE FOLLOW NG
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: 7.69nV / step @ output 8.59nV / step @ output 1.51nV / step @ output ':LNUTTO REVEAL OR PUBLISH IT IN WHOLE OR PART
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518S0767
CRI Tl CAL
J3502
819Q 35Q6- K281
o ALS
ol = =12C ALS SDA o« 1.3508
5 5 =1 2C ALS SCL am - FERR- 120- OHM 1. 5A
o4 . PP5V_S3 AL SCAMERA F 275 mA peak L 2 1 =PP5V_S3_ALSCAMERA ,
ol 3 71 7 USB_CANVERA_CONN_N mb\l&%@w BFFEES: 3 206 A fom nalfax 0402- LF
g i 1« - USB_CANERA_CONN_P 1C315§:2
LU
RA o
7 CAME CRI TI CAL 2 g%g;w
o—L—
b3 204
DLPONS L
+ 1YY Y2 _USB CAVERA N o
(Y Y Y s _USB CAMERA P ao

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH

ALS/ CAVERA CONNECTOR

d} Appl e I nc.
®

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

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

|

<BRANCH>
e —
35 OF 132
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7 6 5 3 >

507 PCI E_TBT_R2D C P<0> C3600 1 NO TESTZTRUE CRI TI CAL
0. 1UF Hw—mwmm PCl E_TBT_R2D P<0> ABO 3 OM T_TABLE — NO_TEST=TRUE
o PClE TBT R2D C N<0> C3601 1 PO E TBT RoD NeO>  AA10] oo U3600 PEre ol A POLE TBT D2R C P<0> C3640 1 _POIE_TBT 2R P<0> oy o
0. 1UF IW oV X5RCERUL NO_TEST=TRUE - CACTUSRI DGE4C PETNO —PCLE 18T D2R € MO C3604_£]]-_UF1:
597 PClE TBT R2D C P<1> C3602 1 NO_TEST=TRUE FCBGA TeSTIRE IV . PCIE _TBT D2R N<0> Tes NOTE: The foll owing pins require testpoints:
0. 1UF I-mw—rmm PCIE_TBT_R2D P<l>  AA2 |peeo (sYM1 CF 2) Y TEST=TRUE ) 0- GPlo13 8 - GPIO15
o POLRAEE helz I-rw—mvwmm}“ PG E TBT R2D Ne<l»  ASI3 | pery o % peTP_1| A 55, PCI E TBT D2R C P<1> ,—|C3642 112 POE TBI DPR P<i> po@ol 9 - @01l
1UF Ly . | Pena[ ADIL_PCIE TBT D2R C Nei1> 0. 1UF Ter 2 . g' 872 10 - GPIO 14
NO_TEST=TRUE = R 10 3
597 PCl E TBT - b _ R‘éﬂﬁ—3—| P E_TBT D2R N<i1 — 11 - GPIOO
h Reb-CEses CB%O;.‘UFli IW v xsRceRa__PCI E TBT R2D &;EST:TRZEs g 8 g xﬁiﬁ; —TRUE 0. 1UF = rer 4 - GPIOs 12 - @GPl 012
o 2 ) = 5 - PCIE_RST_1_N - )
PCI E_TBT_R2D C N<2> C3605 1 17 PCLE_TBT_R2D _N<2>  AAI6 | pepy 2 E|pem ol A3 POl E TBT D2R C pep> 3644 1 o bR ST BTapRR P<2> oy 6 - PCERST 2N =y
0. 1UF I—nw—mvwmm‘ ~ L PETN 2| AD1S PCIE TBT _D2R C N<2> c3 0. 1UF ’ ] e 7 - POE_RST 3 N 15 pzftgz;
s bCl E TBT ReD C p<3> C3606 : NO_TEST=TRUE _ 645 1|12 PO E _TBT D2R N<2> vos -
I-mv—rm;m B U NO_TEST=TRUE 0. 1UF ’ ) )
o 0. 1UF PCl E TBT R2D P<3> AALS | perp 3 NO_TEST=TRUE
Cl E_TBT_R2D_C N<3> C3607 1 122 PCIE_TBT_R2D N<3> ___ABLOS | pery 3 a pETe 3| A7 POIE TBT DPR & Pegs 3646 1 _POLE_TBT DR P<3> oy o s
0. 1UF ooV e Ce NO_TEST=TRUE — |PETN 3| AD19  PCIE TBT D2R C N<3> C3604%Uf PCl E
1 C3647 ¢ TBT_D2R N<
TET PQE RESET L R6 PERST_N RSENSE| Y20 TBT RSENSE NO_TEST=TRUE 0. 1UF e LA 2SR S o SR
NO_STUFF TBT_PWR_ON POC RST L J24 PR ON_POG RSTN
- V20
oellgl . 1P TBT MONDCO 023 | oo RBI AS TBT_RBI AS 1R3655
oM T ki , _TP_TBT MONDCL AC24 | vonpet g W 1K
R3690| |'R3go1 C3690 R3692! 1R3693 8%01 [R361 S — XN 20w
3. 3K 3. 3K b F TBT_MONOBSP vis 5201
& 5 s 3. 3K TBT_MONOB MNOBS._P
v io Jfeow 855“3' T CRI TI CAL 1/ 200 50\,\, = SN W6 -
AR | _mea X s ror ronstort g etock .
== — s TP, EI‘T"E?}_/" DP Y7_| THERVDA (L,)_) % PCI E_RST_0_Np N6 TP_TBT. hP(EI E RESETO_L
PG E ReT 1 NOTL___TP TBT POl E_RESET :
(IBT_SPL_MCHL) 5 .+ TBT MOS| 1 1L,
O L amm— T YR =D w|POERST 2 MpYe TP TBT PCIE RESET2 L -
(s a 6 1e7°7%p = TBL-SP-M30 PSlee oo (B S o|PaE RsT s G2 TP TBT PCIE RESET3 L
e oy 1 e .« TBT_SPI _CLK “oed EE- s N 7
TBTROM WP_L s ] e L POl E_CLKREQ 00 No¥® =TBT CLKREO L oD~
" » D =pp
TBTROM HOLD L 7 oo ZZ §$ﬁg $S¥ $D|N5 A\Eg ol 'g EN_LC_| Ks TBT EN LC PWR —=PP3V3 TBTLC RTR: s 35
i O TAG TBT Tok T - g 'R3698
vss Y ’ [an>s JTAG TBT 00 - TCK b REFCLK_100_IN Pl_AB21 PCI E _CLK100M TBT_P 10K
2 CLJ 7 17 75
o = TBT_TEST EN N oot en § e 00 NN PO ECQLIA0OM TETN —am - g?é%ow
| ]
TBT TEST PWR GOOD AB5 | 1EST_PWR GOD | g XTAL_25_1 N_AA24 ;, SYSCLK_CLK25M TBT_R = R3896? 5
1 R3625'| |'R3629 ° 3 XTAL_25_out| AB23  TP_TBT_XTAL25QUT 7 LANA2—SYSCLK_CLK25M TBT ey 2»
= 0 0 0w DP_TBTSNKO M. P<3>  El4 | posaio 3 F ] 1/%80P vides 3.3V to 1.8V
Y zﬁég 0w 7532 DP_TBTSNKO_M__N<3> D13 | ppsnko 3 N ™M ck outl A TBT TMJ CLK OUT 201
BARR 12 DP_TBTSNKO_M__P<2> __E16 | ppeno 2 . muckin 3 TBLTMLCLICIN
b TBTSNKO M N2> B15 | oo 0 — e NO STUFF = w00 s SPP3V3_TBTLC RTR
_2_ DPSRC_3_P TP _DP_TBTSRC M._CP< 1R3697 HEE
055 _DP_TBTSNKO M._P<1> E18 ° 15 3>, R3699 R3696 1
L n e B M et — | P E DPSRC_3_N - TP_DP_TBTSRC M._ON<3> %OW 1/2 13; R361%9
_1_| DPSRC 2_P TP_DP_TBTSRC ow 4
. $ $E¥§HKO M_P<0>  E20 |ppsno o P |% o _| opsrc2 N[ BE TP DP TBISRC & CPCNZﬁ ! 2201 2015|201 2
e KO_M._N<Q> D9 | DPSNKO_O_N [ > pPSRC 1P| A0 TP _DP_TBT 7 L
. 12 s DP_TBTSNKO AUXCH P 46 | pp < Bl mromciwlEi SRC M._Cp<i>, = <+ o oy BT XBAREN L
SNKO AC Coupl i ng DB TBT SNKO_AUX_P o SRC_1_N TP_DP_TBTSRC M._CN<1> = 220 TBT_GO2SX BIDIR
. DP TETSNKO M. C P<o> C3620 1|2 79 33 SNKO_AUXCH N BS | pPsnko_AUX_N .| § DPSRC, A8 TP 7
L2 DP TBISNKO M._P<0> ., - DP_TBTSNKO_HPD w o -o-r DE_TBTSRC M._CP<0>, Ra
0P_TBTSNKO_M__G N<0> C3621 % | 3oR Gty e n ] I P ——— ove sopara
oo > 1 A — @ al |l ows separati
TV - DP_TBTSNKO_M._N<O> ., 5 R3630* 7023 _DP_TBTSNK1_M__P<3> E6 | ppsnict 3 ] DPSRC_AUX_P |2 TP_DP_TBTSRC _AUXCH CP, of GPIQ. 2/ G=|o| Z" R3681
b TETSNKG M. C Pels C3622 ¢ 8o 1/02%\% 15 DP_TBTSNK1_M__N<3> 5 | oot 4 N &) DPSRC AUX_N| D8 TP_DP_TBTSRC AUXCH CN, it necessary. A
> 1UF1= Ii?,é’ DP_TBTSNKO M._P<1> .., M, 1055 _DP_TBTSNK1 M._P<2> 8 DPSNKJZ’P | oPsre_HPD_op | V3 DP_TBTSRC HPD Stuff one of R3861/2. Toow
. o T8 ] ¢ % a1 705 DP_TBTSNKI_M__N< 'y .
o TSNKO_M._C Ne1> C3623 112 DP_TBTSNKO_M._N<1> ., . - 2> D7 JoPsnki2 N | TBT GPIO 9 ’
o 101 M0% 25%, 0 1 10w DP_TBTSNKL M._P<1>  E10 | ppoy ePlo2rcoesd YL TBT GORSX BIDIR R3632° .
. DP_TBTSNKO_M._C P<2> C3624 i s DB TBTSNKI M. Nel> 09 el - N T - ST - toar e N
o] g oo O B2 DP_TBTSNK1 e o 4/wake N oo 34 =TBT WAKE L e v 28W R3683! \R268:
. DP_TBTSNKO_M_C N<2> C3625 1|2 T P TBTSNKL & P<0> EI2 fppsna o p |2 @105/ 0 PLUG Event| A2 TBT Gl Q PLUG EVENT = 281, 10K 3682
125 DP_TBTSNKO_M._N<2> ., 5 7 5 N<O> _ DIT | pponki o N | GPI06/Ci0SpA oo ABL =1 2C TBTRTR SDA @” 1/ 280 0w
. XSR-Cgm AC2 = a2
s o DP_TBTSNKO_M__C P<3> C3626 1|2 . m o OB N O o orswaaucp echanaasa o SL2C TRTRTR SO m - = 201z 2201
526 1|2, P TBISNGO M. P<3 .. e SNKL_AUXCH N B8 | ppsii_AUX N 0y o/ oo o [ TBT GPLO 6 _ TBT PAR REQ L
. . 1 - — -
DP_TBTSNKO_M._C N<3> C3627 1|2 bP TBTSNKO M. N<3> DP_TBTSNK1_HPD T5 | ppsnic1_HPD_| o4 13 TBT GPLO 14 = TBT_EN O O PUR L -
0. 1UF | I R &8%a1 @ erlo sl Vo TBT DDC XBAR EN L ) —SASES
DP_TBTSNKO AUXCH C3 76 69 7 TBT_A R2D C P<0> &4 | pA_ a0 0_TX P/IDP_SRC O0_P| [PB R2 o VR ety tegre fevel! e
cp 602§3U; 2 _DP TBTSNKO AUXCH P ..., o007 qom—TBT_A R2D C N<0> S g el ibeucl I Ieesusiiviupiad o Ae-o-R2R G be0> o 7 o e
. DP TBTSNK - ? &% oo TBT A D?R P<0> @2 - SO R 0= 7707
5 0_AUXCH C N C3602S13u; 2 DP_TBTSNKO_AUXCH N 1 1 v E TET A DOR NSO> — 2272 gfx,z % % P 02 Rx P22 TBT B D2R P<0> foomy 7 70 7
. X5R: 1 m . _RX_| PB_ Gl c_RX_N_N22 TBT B D2R N<O> amr o
o com—IBI_A_CONFI GI_BUF KL | pa oone S* i amr o
U]
SNKL AC Coupl i ng o m—IBT_A CONFI G2 RC o ::700@: g;g g,g,LSEO PB_CONFI GL/ €1 0 2_LSEq_PL TBT B CONFI G1 BUE
- DP_TBTSNKI M. C P<0> C3630 1|2 DP_TB - o1se | | peoaiaozisq e TBT B COFI G RC ‘E@,Z w oo TBT
S 1051 M0 T TSNK1_M._P<0> 4 $S¥ A R2D C P<1> L24 | pa o1 Tx PP sre 5P| [PB.GI e vea 7032 _1BT.
79 DP TBT. - 76 69 7 (OX A R2D C N<1> 324 _ _TX P/ DP_SRC 2_P| TBT B R2D TBT
’ SNK1 M._C N<0> C3631 1]12 DP_TBTSNKL_M._N<O> s, 5 PA_GIOL_TX_N'DP_SRC 2 N| |PB Gl TX NDPsRc 2 N 24 TBT B R2D T ooy 7 7o e - TBT
DP 0. IR AR Sy - $S¥ 2 53 EZ“ Se{PAcioLRCP El|B P8 0o Rx A 22 TBT B _D2R g o
o TBT 76 69 7 1> J22 - - = _ _RX_P| P<1
. SNK1_M._C P<1> C363$U; g DP_TBTSNKI M. P<1> ., ., = TBT A LSTX PACIOLRXN E E PB clcs Rx N 22 TBT B D2R = <
o 8% 69 €0 N2 - - N7 707
200 DP_TBTSNKL M_C N<1> C3633 1|2 DP_TBTSNKI_ M. N<1> « trm_TBT_A_LSRX 36| A Loro 0 O 1 LScE PeLSTC03 Lseq 2 TBT B LSTX oo -
0. 10F | 2% 5% 33 79 = GOl Lsce | PBLSRYCIO3 Lscel & TBT _B_LSRX @’°
. DP TBTSNKL M. 10 0 ooy DP_TBTPA ML_C P<1> Al °
o C P<2> C3603411U; Iig,ﬁ DP_TBTSNK1_M._P<2> ., , 76 60 - Db TBTPA MG Nels 17 | pa oo 1 0 0 Pe_pesre 1 P20 DB TBTPB M._C P<l> oo i
7 DP_TBTSN 1 - == PB_DPSRC_1_N_B21  DP TBTPB M. e
’ SNK1 MG N<2> C3635 1|2’ DP TBISNKL M_N<2> .5 o qpDP_TBTPA M__C P<3> _ Al6 | ps ppsac 3 p C Nel> iy L
0. 1UF | I 0% 8%, 7 o oy DP_TBTPA M._C N<3> B19 —>- PB_DPSRC_3_P| A22 DP_TBTPB M._C P<3>
DP TBTSNK1 1 PA_DPSRC 3_N PB DPSRC 3 B23 DP TBTPB M. C N<3> 70 76 SYNC MASTER=J5 M.B_KEPLER —
.  DPSRC 3 oD | TS =vryer
@—J_’VL&__343_6_3_?U_F| 2 DP TBTSNKIL P<3> ;4 76 sogry—DP_TBTPA AUXCH C P F3 | pa_Aux_P o [oom 70 7 bt 1o . 2o
76 69, - . D1 er 0 St 1
" DP_TBTSNKL M. C N<3> C3637 1 > TETSNKL M. N<3> o gy DP_TBTPA AUXCH C N FL | pa_aUx N et $ EES ﬁ&$ g EI D { o ,
0. 1UF ? $8%a1 o y—DP_TBTPA_HPD HL | p_ppsrRC_HPD P8 oPSRC Pl K2 DP_TBTPB_HPD pangi CB Apple Inc. SCH NOw>
- DP_TBTSNKL_AUXCH = = 1B A HV_EN @ N B < S ’
cp C3603§3U; - DP_TBTSNKL AUXCH P ., ., o TBT_A_Cl O SEL V| oot oo o e elope v evevrol M TBT B HV_EN NOTI CE OF PROP <E4LABEL>
70 DP_TBTSNKL _AUXCH C N_C3639 1 ) = o » qoy_TBT_A_DP_PWRDN R e o PA_Cl O_SEL/ BYP1 GPI O 11/ PB_CI O _SEL/ BYP1| L2 TBT B Cl O SEL rosh PROPRI ETARY PROPERTY:
2 . DP TBTSNKI AUXCH N .1 | G 12/ PA_DP_PWRON BYP2  GPI O 13/ PB_DP_PWRON ByP2| L4 TBT B _DP_PWRDN oD PR ETRM Th RN SRR TANERAEERE Nl S THE
0. 1UF I x5 1 For unused port, pull CONFIGL CON oD 2 T'TETF(;osNi?sg AGREES TO THE FOLLOW NG
s s AN
FIG2, LSRX, HPD and CI O _SEL |ow (10k). Al other port signals can be NC 11 Nor 16 RepRoouce o ooy 1 OV PENE 36 OF 132
11l NOT TO REVEAL OR PUBLISH I T | N WHOL|
IV ALL RI GHTS RESERVED £ 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

1C3705
=

=PP3V3_TBTLC RTR; 3 a5

SYNC DATE=11/14/ 201
— —

SYNC MASTER=J5_M.B_KEPLER
o —

1C37 1C37 1C37 1C3714 CRITI CAL
= —— 1.9 = 15,0 = 16,0 = 1, OUF 310 | yeoipo v OM T_TABLE voetro | KLL
2 ogg 2 oggi- 2 oggi- M 2 oggi%m 212 | vecipo_oN u3600 vectpo | K15
314 | yocipo_on CACTUSRI DGEAC  yooypp | L10 C3740 C37411 C3742: C3744 1| C37451
T vy (o s, o [ T ope L T/ - 10l -1 og - T L —— I
J8 | vocipo_on vecipo | M1 X5R. %H\ﬁ X5R. %H\ﬁz XER i , i g i 2 BoAy
K17 M5 Ba6TY Ba6TY SBR6TY PERGEY 7| OGR! 63 158
1 C:3 C:37 1 C:37 5 VCC1PO_ON VCC1PO N0
L 1 0 10 10 VOCLPO_ON VCC1P0
T, 8% 28 T 28 Ul4 | vecipo_oN veeipo | N4
8361 8361 8361 V7 | vecipo_oN veeipo | P1L
V8 | vocipo_on VCC1PO 212
L gg VCC1PO_PE 8 xgizg ia
VCC1PO_PE 11
Gl4 | veeipo_PE VECLPO o
Gl6 | vecipo_PE > VOCIPO |
Gl8 | vecipo_PE VECLPO o
Eig VCC1PO_PE VOCLPO | 222 MW (Si ngl e- Port)
VCC1PO_PE W 250 mw (Dual - Por t)
’;";2 VCC1PO_PE xgz 7 ' E0P: 240 A
Tro | VCCLPO_PE veesps |17 C3770 C37711 C37721 7741 1C3760
VCC1PO_PE 1. 0UF 1. 0UF —— 1. 0Uf - ouF - QUF
V15 | vecipo_PE veesps_ciof L18 Li{;f VT VT Li{'g__ é\ﬁ
V19 | vecipo_pe vecsps_ciof M8 KSR 6T XER 6T 2 KSR 6T 2 SBRGTY 2 —F Foo 1R
xi VCCLPO_PE vocsps_a o] _Ri8
VCC1PO_PE vocsP3. P :1;
i VCC1PO_DPAUX xgz?; His
VCC1P0_DPAUX vocaps op | ML
ADL | yss VCCc3P3_DPAUX | H7
KI3 | yss
K9 | vss
L12 | yss —=PP3V3 $4 TBT ;a3
Lig vss vocsps_poc | K7 P 10 m
vss
M3 | yss vsspE | €22 C3790
M7 | yss vsspE |24 1.0 F;
M | vss vsspE | A X5R. A
NIZ | \ss vespE |06 0201 1
NI6 | yss vsspe |8
N8 |vss vsspe | D21
P13 | yss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
R12 | yss vsspe |_F13
R16 | yss vsspe |_F15
R8 | vss vsspe | _F17
T13 | yss vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe | _F23
U2 | yss a) vsspe |_F5
U16 | yss vsspe |_F7
B | yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | 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 | M1
ABL7 | vsspPE 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
Cl8 | ysspe vsspe |_Y23
0 | ysspe vsspe | Y9

Thunderbolt Host (2 of 2)
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Page Not es

Pover aliases required by this page:
- =PPVI N_SW TBTBST (8-13V Boost | nput)
- =PP15V_TBT_REG (15V Boost Qutput)
- =PP3V3_TBT_P3V3TBTFET  (3.3V FET Input)

- =PP3V3_TBTLC_FET (3.3V FET Qutput)

. =PPVI N_SW TBTBST

S| 8409D8:
Vds(nmax): -30V
I TI L
%TBS'CI:\'AY Vgs(max): +/ -12V
. Vgs(th): -1.4Vv
%?89%8 Rds(on): 46nmChm @ 4.5V Vgs
5(9\ ld(max): 3.7A @70C

Thunder bol t

15V Boost

CRI TI CAL
TBTBST: Y

3. 3UH 6. 5A

1(YYY L2 , TBTBST BOOST

Regul at or

e, 8-13V I nput PPVI N_SW TBTBST
- =PP1VOS5_TBT_P1VOSTBTFET (1.05V FET Input) . 8
- pp1vos_TeTLC FET (1 o5 re ot ?‘a"g‘? required < M N-RECR—W BITES: 35 in TBTBS Y TBTBS IHLP W NERESW BITFES: 35
or > TBTBST: Y Vol tage not speci 11 ed hor, S LTRE TBTBST SNSL
Signal aliases required by this page: —_ a property on anot her page.
e e g . 1 CBSUEFB:O TBTBST: Y TBTBST v
A | :
= p— 2
— - zgé - R3§0%}K . ofols|a|e R3889' 1 |Trimical
BOM options provided by this page: 202 1 1%\{\7 N TBTBST: Y —PP15V TBT REG
TBTBST: Y - Stuffs 15V boost circuitry TBTBST PWREN DIV L N{abgz = CRI TI CALSW 1/ iﬁ%\; EDgSSSgOXF _=PP15V_TBT REG ,
TB|QT§§T8:I1 $-4 TBIBST EN WLO 25 JEN ULO TBEBSSng snsiy 6 TBTBST_SNS2 3 PYRDIS Nex Curfont ~ 2a7
33OK sns2| 3 Freq = 500KHz
LT3957 XWB395
Nfclg TBTBST_I NTVCC 28 || NTVeC N M
Abg 2 1 PLACE_NEAR=C3895. 1: 2 mm
1 TBTBST_V:
TBTBST PY\WREN L . TBTBST_VC 30 |ve > = TSB’\%ST: v
TBTBST; Y TBTBST; Y TBTBST. Y| TBIBST:Y TBIBST.Y TBTBST: YTBRTSESBSZ; 19 ne TBTBST: Y R3895!
93805 {218 93805 o8 C3890 [t C3891 |* C3892 | TBTBST_RT 33 |t 35 1C38 137K
SSMBNSTREAPE ||/ SSMENSTREAPE | | 2%8%7’%:: 2%8%7’%_: 2%8%7’%:: . 36 —_-— %%/PF M:_léw
— XBR- CERM XBR- CERM XBR- CERM TBTBST_SS 32 |ss 2 4025 OM T_TABLE OM T _TABLE | OM T_TABLE
] 08 0% 05 > <Ra>| |ic3gos | [C3867 |1C3898 |1 C389A
2[6% sl s[a¥ sty w Fex|_31 TBTBST FTBBXTBST 1= L IUF | =4 JUF ——4 7UF :: 4. TUF
R3692 " 5 Rasos| | | EESy o 858 "Repee| [k | [ ke [ il ? fibcom
= = 1
5 [ TBT_A_HV_EN - - 73. 2K = G 0033UF 2018 = G0 san ao = oFF s | aaee | TBTBST: Y
P 16 1 1
= (rp—TBT_B_HV_EN 2 g MR | T Geoen RN EEEEE 2 S VB, o, | o SR L
G\D TBTBST SGND <Rb> POLY- TANT |2 gﬁgz
WLO(falling) = 1.22 * (RL + R2) /| Re Mﬁ;h@&y FEB: 35" CASE- D3 4
WLQ(rising) = WLQfalling) + (2uA * R1) 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
D TBTBST: Y
C38001 _ =PP3V3_TBTLC RTR: s 1 s | SSveNe7FEAPE 1R38§8 R3850
O = 1 [T L0 330K ws _TBT_A HV_EN 2 O TBT_A HV_EN _RC o -
xsr GERY 2 4| CRITI CAL 1Ro30£|;<07 3 %mw 440
840 .| ['R3g40 L3800 Pow T[S T g2 Mx Vgs: 10v 2402 2 C3850 1| No STUFF
SSMBK15FV o %P%K SLGAIAPD16Y 85 TBTBST_SHDN DI V LR . }éw
SCO-VESM HE| L ow TOEN =PP1V05_TBTLC, = TBTBST: Y . X5R- §E
2401 SENSE] 1R3887 TBTBST: Y 1NG448HLP- 7 SR
- TBT_EN L R | 330K : % -
) ~ % W DFN1006 -
o @mIBT_EN LC I SO Pl
= 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 s (¢ 7 7= TBT GKRFOTSOL L @ R3860
Pul1-ups provi ded by S5 page NO STUFF oo HRM WRKE_BASE= s _TBT B HV EN 2 L TBT_B HV EN RC o> o
R3816" R b
0 201 C3865 1| NO STUFF
1/ 2
2§>14V2 TBT "POC' Power-up Reset 50" 1LéN
= Intel investigating whether RCis sufficient. 1N4448HLP- 7 X5R g’Eo
K A
TBT EN LC I1SOL_R .. =PP3V3_S4 TBT m
3.3V TBT "LC' Switch DFENL00G =
U3810
TPS22924 =PP3V3_TBTLC FET, ~|CRITICAL Pull -up: R3610
. _=PP3V3_S0_P3V3TRTFET a2 AL [ oar current - 2n (850 VoD _ =PP3V3_S0_PCH GPl Oy 17 15 10 20 25
B2 | JVIN vout([ B1 2 lsense U383 (QRESET 8 TBT_PWR ON POC RST L oD >
R381T CRI Tl CAL U3810 TPS3808 'R3830
2 1l 2o TBTPOCRST_CT 3 ler N W4 TBTPOCRST MR L 825 100K
38101 15 oD Trozaozac ap R SSVBNS7FEAPE w2 oow
N A= v 13811 g P 1¢3831  C38301 P Sors63 5
R3810 6a¥ 2 201 %égF D047UF SR —— TPS3808G25 *®
10K 0201 2 Q’ 188 mehm TP 2 g\,, égz Vt = 2.33V +/- 2% O[3 [» TBT SWRESET L mx
1 zﬁw NO STUFF |® &k 24 mohm i % Dol ay = 27, 3 ) <
2, 13825
= —L 330PF
= - 1%
- 2 16V
855, =R
R3812 1.05V TBT "Cl O Switch
2 \/\(/)\/\1 BT_EN_LC RQ o = _S0_ =
> w2 ms __=PP3V3_TBILC RIR 3820 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTI ON
1 W
36 TPS22920 =PP1V0O5_TBTCI O FET , 13850811 4 GAP, CER, 4. 7UF, 10% 25V, X6S, 0603 £3895, C3897, C3898, C389A  CRI T CAL TBTBST: Y
'R3820 csp
100K A2 Al Max Current = 4A (850
Leow Zpn w2 U3820
P1VO5TBTSO_PGOOD (. 2201 CRI TI CAL [ =
TBT EN Cl O PWR D2 Part TPS22920 SYNC_MASTER=J5_M.B_KEPLER SYNC DATEZLY 14/ 2011
GN\ND .
1 C38705 Type Load Switch Thunder bol t Power Support
825 DJ6 1 R(on) 8 mChm Typ =7y AN
SSMBN37FEAPE = %OL%F @1.05V 11.5 nGhm Max SCH NU'\/|>
SOT563 ﬁ 2 6'35}/ : : Appl e I nc. .
y 1 ® <E4LABEL>
2[c¥ sty [ NOTI CE OF PROPRI ETARY PROPERTY:
— THE | NFORMATI ON CONTAI NED }-EREI N |S THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLONI\G 38 G: 132
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
EN Cl O PWR L = 11 NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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%Z%OABLE PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
S " 117S0002 4 RES, OOHM 0201 L44[70, L4471, L4473, Lp474
LYY 2 7 PO E_AP_R2D_PI _P Cﬂﬁ%% TUE PGE AP R2D C P s o 3V S3 WAN FET
0. 6NH+/ - 0. INH- 0. 85A 10%| [ DevR- cerm2
| NOSTUFF NOSTUEF
- 0. 1UF L Mex Qurrent = 2A (85
T; 189 == 4tV DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN_F U4450 X current = 2A (859
e PO E AP ROD P 2 38 ceru p g TPS22924
7 7 0201 - CERM
e PCLE AP R2D N 0201 o 20 0 _=PP3V3_S3_ WAN a2 » osP ot AL PP3V3 WAN R 4
e B2 | MN Ve B1 @ ENEEW BFFES S
L4471 4 Al RPORT CRI TI CAL AGESs SV u4450 D
1(YYY L2 &ZPOg AP RRDPIL N 11120 1UF PO E AP R2D C N ey s o o PM_WAN_EN @
0. 6NH+/ - 0. INH- 0. 85A 10% ) e o oD [P
) ‘o201 BTPVWR S4
. 04\1054;U2FF OM T_TABLE NOSTUFF  puace_near-34400. 2: 2. 54w .. PP3V3 S3RS4 BT F L4415 3 _— —
1 M N_LINE W DTH=0. 5 rm 2 = R(on) 18.3 nohm Typ
L g 1UF _C‘fl‘b7F3 UEARERETS0 2 ™ |1 cpans 1 _=PP3V3_S4 BT, e e o,
2 - > 189 0. 01UF FERR 120- OHMW 1. 5A
X5k CERM 2 18¥ ceru fres 0402- LF
535 —JE oV | PLACE NEAR-I3SOL. 27: 2. Samm 1
BTPWR: S3
L42B/‘I 3T—TABLE = = L4416
L , bGlE AP DIR P A er 1 =pP3V3_S3 BT, PP3V3_S3RS4_BT F
. YY) . oo 7 7
0 /-0. 1NH 0. 85A NOSTUEF FERR- 120- CHW 1. 5A BT 4 BT WAKE L )
Jic4 UET 0201 llC44U7FS «___USB BT CONN P e o 10 e —
g’- NOSTUFF g’- e USB BT N_N NOSTUFF BTPWR SOD- VESM HE |23
s g POEAP D2RPL P | —P §35, ceRv —F &30, cERv 'RA417 R4418! K
PCIE_AP_D2R PI_N (4474 J_ 5K 0 . ]
1 Sow v 28 . RI O PONER CONNECTOR
. 1YY L2 = PCIE AP_D2R N gy 7171 201 201, o c* s CRI TI CAL
0 /-0. 1NH 0. 85A NOSTUFF L lve | S J4400
Jimz?'?%“ o201 L CA4TT —— 2l 4410 ML = 504050~ 0691
UF OM T_TABLE UF .
o NesTURE - o 2 PI 3USB102ZLE WRY. SV
p gg p g R4416 TEN ol ? —10
335, CERM ¥36; CERM 15K CRI TI CAL ole
1/%0w 1o
| 1 2
90-@&9?&)% N On P e +=PPVS S0 RDRVE 19 C
DERLLS - o= 410
o5 7 q@m_PCLE_CLK100M AP_CONN_P (Y Y Y L: PClLE CLKI0OM AP_P am e R4411 ° 5;,'25 X3WSiNR'FO 10
p— PM SLP_S4 1 2 BTMUX_SEL slo
556 7 @oPCLE_CLK100M AP_CONN_N A YYY L: PClE CLKIOOM AP_N amr v %W NOSTUFF Sl GNAL_MODEL=MU0O_MX ] "0
PLACE_NEAR=14410. 42: 2. 54M 1 C44161
0.01 F;:: R4é-20 @D va o PLACE_NEAR=J4440. fi: 2. 54MV
SEL | oUTRUT L EApp 2T 104493 |2 ca490 | CAAST I EA48%
Rl O FLEX CONNECTOR L[ mewe i o e e
CRI TI CAL H USs_BT 1 ! —F %‘goi‘fﬂ"" z ggﬁf“"' z %‘goi‘f”"' z %‘goi‘f”"'
J4410 - G20 qovaome
u:4ow O_ 7ODS_ O 4V '\mTUFF h II 5 PLACE_NEAR=J4740. 1: 2. 54M1 PLACE_NEAR=J4440. 4: 2. 54MM
F- ST- SM =
72 71 éJA) USB3_EXTB RX N 7190 74
© ——— 8 =
o PM SLP_S3_L 2[ o] USB3_EXTB_RX_RC N GAD VO D=TRUE li USB3_EXTB RX Py 7 15 7«
66 39 3 36 27 18 7 [T PM SLP_S4 L 216 o3 USB3_EXTB_RX_RC P GND VOl D=TRUE. 4421 GND| VO D=TRUE
27 o USB_EXTB_COC L 6 5 0. 1UF GND_VOI D=TRUE NOSTUFF 15PF -
ey USB EXTB P 5[0 O ~yse3 e Tx ¢ NCA402 O 12 USB3_EXTB_TX Nerm s 7 1]]2
74 26 7, USB EXTB_N 02 %9 - I 100/%3{_@&3%4401 0. 1UF . GDVOD=TRE éJA)
Qazim 510 o7 USB3 EXTB TX C P GAD VO D=TRUE 1: 2USB3_EXTB_TX_Perm o ﬁ% w00 _=PP3V3_S4 SMC
— 10“/%&{_ CEI%aOl 20
w» =1 2C_HDM RDRV_ SCL ?%g‘ 15 HOM |G CLK C N e GND_VOI D=TRUE R4g'21 G\D_VOI D=TRUE » _=PP3V3_S0_HDM
S G__=I2C_HDM RORV_SDA w0 ol HDM |G CLK C P PR NG PLAGE NEARU430. 5: 4
2 . SDCONN_STATE_CHANGE_RI O 205 5119 1/2@,_0w ! 04/14u§=0 'RA430 B
. D HDM 1 G DDC CLK 22 21 HDM _| G DATA C N<2> oo 9
; ot HDM _| G DDC DATA 24 [0 922 HDM _| G DATA C P o ' 2 gg‘ﬁ"" TooK
T 2612 9125 aRo_voro=TRoE < 7 ° 7 0361 Mow
74LVCLGDOGE = 2401
™ I PCl E_CLK100M ENET_P 30 '§§' 29 HDM _| G DATA C N<1> am e soreel 2L, HDM _HPD L (17 56 a0
17 7 O PCl E_ CLK100M ENET_N EZH Il [ET HDM _| G DATA C Pg‘g\‘g i*x am e o @ HOM _HPD 4 430 ]
- —1 2C X29THVBNS SCL 34 33 2 . ) HPD sink H gh: 2.0V-5.3V
AZE —1 2C X29THVENS SDA 35 88 35 HDM | G DATA C P<0> e Supervi sor & CLKFREG # | sol ation < S«B L HPD sink Low. 0.0V-0.8V
zmm =ENET_RESET L 38 37 HDM _| G DATA C ton
e ujm PCI E_CLK100M AP_CONN P 20 88 39 oNO_var D=TRoE <0 7 ° 7 Delay = 130 ms +/- 20% 5
s 56 7 my— POl E_CL K100M_AP_CONN_N a2 g ola HDM _HPD L QoD 7 5 1
44 _g g_ 43 PP3V3_W.AN F, 5 0 00 =PP3V3_S3_W.AN, 5 o =
47 31150302 p—
w0 D PCl E_ WAKE L a0 olar PCl E ENET_D2R P oD 1 1 CRI TI CAL 4 e
s AP CLKREO O L 50 | 5 ol 40 PCl E_ENET_D2R N o 7 s R4453 4454 VDD 1C4440
@I"’_,N‘ AP_RESET CONN_L 520 o158 190K 252K u4440 T
70 38 0 1CES USB_BT_CONN P 54 53 PCIE ENET R2D C P 16 16w = %t
USB_BT CONN N 56 |0 95 PCIE ENET R2D C N < 7 7 e 2402 ,402 SLGAAPO41V 2 Loy,
7 ICED =5 1° O =7 am s P3V3W.AN_VMN TORN 402
w0 7 o W Fl _EVENT L 62'§§'H PCl E AP_R2D N am e e
ENET_CLKREQ L 64| 3 5les PCl E_AP_R2D P am
. SD PWR EN 66| 5 o5 s 7 o AP_RESET_CONN L < A4 AP RESET L
. =PP3V3_S4 RI O 68 | oler PCIE AP D2R PI_P oo 7w s h m
70 69
PLACE JEAR=14810, 33 2. S4WM 0o PAE AP D2R PN @D N6 AP_PWR EN (o 2o o A
1 47410 s AP CLKREOD L SYNC_VAGSTER-NAGTER SYNC DATE-NASTEH
AP_CLKREO QL 7 |in o CLKREQ L gy + T
o F 2 (O= T - TER - RI O CONNECTORS
2 8 coru o . B oo
0z01 RS !
- % d} Appl e I nc. L
= = Z%QUW -l— S
516S1058 = NOTI CE OF PROPRI ETARY PROPERTY:
*NOTE: This connector is shielded 70P Hirose Receptacle. L PRI EFANY bR ER RS R ® T
- | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 44 OF 132
Note: This receptacle mates with the plug with APN 998-4708. ,:: g Ig Qim R SSBLO,O;L :$ IN WHOLE OR PART
I'V ALL RI GHTS RESERVED
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14077 _SATA SSDRHDD D2R N 45

D2R Passi ve DeEnphasi s
VALUE: 0.0 DB

2 aovao-re

NOSTUFF

' 4518 & C4517 Placenent Note:
"It is critical that these two shoul d be near
to ULB00O pin AML and AMSB.

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

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

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

12 277 _SATA_SSDRHDD R2D N CA521 112 aovome | ., SATA HDD R2D RC NCA522 1 || 2 cowoms SATA HDD R2D C N .
%25V NP 1 . 10%16V X7R- RM 4
15 NoslIJUF?E 0 0. 0IUF
12277 _SATA_SSDRHDD R2D P CA524 1|2 avwome ., SATA HDD R2D RC P CA5251 || 2 cowoms SATA HDD R2D C P .
59%25VNP 1 . 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 R()A.'goglo
o
516S1035 (recpt I o082
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 7
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 ;41
21] 5 5122 aovacme > SATA_SSDRHDD D2R N7 47 74
23 24 g
o0
07 D SMC OBl TX | 25] o 126
w0 %7 @ SME dOBT RX L 27| o 28
29 o0 30
31_g g_ 32
35 0 o ]38 ceome o SATA SSDRHDD R2D P ;4 7
L D R o SATA _SSDRHDD R2D N ; 3 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

puiace AR I 15562 30: 3

: 04/15ujﬁ0 : C4/15UJFE 1
I%@g@ ﬁ%@w

SSDY HDD Connect or s

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

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

CE_NEAR=L4510. 1: 2MV PLACE_NEAR=L4510. 2: 2MM
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. =PP5V_S3_LTUSB

USB Port Power Sw tch

Left

USB Port A

74 19 (TR USB3_EXTA TX P

C4611 0-1UF 4 5

10%16V 201
| Miogey o0

GN\D_VO D=TRUE

CRI TI CAL

CRI TI CAL

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

GN\D_VO D=TRUE

I

GN\D_VO D=TRUE

CRI Tl CAL
PM SLP_S4_L 04600 CEI4TI CAL
TP528505'\|7DRE FERR- 12 CRI Tl CAL
2liNno  oum LTUSB A ILIM . 1 2 TUSB A F
L 3fina our2[ 7T ECR-W BTHEO: 35 M MA@%W TEY: 3™, 514- 0835
- @ USB_EXTA OC L 8draut 1L USB ILIM 16051 ussa 4000
NO_TEST] . t . 0- -
USB PWR H 4 len a1 ci \7)2 CR|4TéL F- RT-TH
e | RE80% W o +Houms
G\D_pan ) = R0 % USB3_EXTA TX C P 2 [ oo,
ORI TI CAL CRI Tl CAL| 4 - 1/ 200 1+ USB_EXTA_MUXED N 1 o USB3_EXTA_TX_CLN_ 3 [0
21 C4696 .|t 0416099 1 04/16U?:1 201 | 4 0aD
F —220UF- 35 MOHVI-—— 20% —1— — 9 B ILIM o 5 5 m +USB LT1_N 5 oo
EZ)Z__ ?2 o/’—; Giggz g\" I\LIJO§TEST=TEE USB EXTA MUXED P 2 USB_LT1 P s gD*
2 B854 ° ’ Loan
R4600* Jd 44 7 USB3_ EXTA RX H P 8] oo,
22.1K 9950 2 USB3_EXTA RX_H N 9 [ S
llig%v VBUS > N 10 OGND
2 GND S
12 o
D4600 13
CURRENT LIMT (R4600): 2.19A M N/ 2.76A MAX RCLAMPO582 14 8
SLP1210N6
CRI TTCAC 12 0
o
17
=PP3V42_G3H_SMCUSBMUX SI GNAL_MIDEL=MO_MIX RA620 18 g
SMC_DEBUG_YES 1,0 5, &NDb_vaD=TRUE 915
SMC_DEBUG_YES 'R4650 n
C4650 ¢ 10K 1158w 21 g
0. 1% 7 — %‘iﬁ\g 1 22 [0
2 2 23
SMC DEBUGPRT (5051 5 |\ vl 1 2 Ciléip%o G\D_ VOl D=TRUE o
SMC_DEBUGPRT_TX_L 4w WsE50 v-|2 12
Pl 3USB102ZLE L,
7 o+ TQEN LY
5 CRI TI CAL %P
ISMC_DEBUG_YES NOSTUFF =
e 8B4oer " seLf 10 SMZ_DEBUGPRT_EN_L e s 7010 7 qom—USB3_ EXTA RX_N
SEL=0 Choose SMC
SEL=1 Choose USB 7419 7 (OO} USB3_EXTA RX P
NOSTUFF
NO_XNET_CONNECTI ON=TRUE Cf56P%1 GND_VO D=TRUE
SMC_DEBUG_NO ,| CRITI CAL 1712
R4§51 %DGOI%QRF 02LS 2
1 > NO_XNET_CONNECTI ON=TRUE % TSSP-2-1 ﬁ,?,%
5% SMC_DEBUG_NO b6
178w o >
i RAG52 1| aovaoTRE D4621 crmical| RAB2Lap vaoerme
N %ESDOPZE&F- 02LS 1 2
gé}%,;/ U
40 36
USB/ SMC Debug Mux
GND_VO D=TRUE
7010 7 rmy—USB3_EXTA TX_N C4610 0. 1UF 4 >
il 10%16Y 9201

SYNC _DATE=08/ 24/ 2011
—

ISYNC MASTER=J5_AMD

USB 3. 0 CONNECTORS
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

L4901
s =PP3V3_S5_SMC 30-OHM 1. 7A
1 2 PP3V3 S5 SMC VDDA
0402 k- L 901
C49102 1 1 C4/19U(F):3 1 011%9:4 1 C4/19U(F):5 1 C‘tl%cF 6 VOLTAGESS. sV %olup
— | == Yoo p— 1YY — (Y 9 1 T, 8%
] | Tl TU TH T W[ e D
0603- 1 i[Z‘éOW LMAFSXAH5BB
L J_ 2201 BGA
= (2 OF 2)
= oo m—SMC RESET L g, GO RSTEM T TABIGEK T /‘ig g% $%Lao
1 1 1 - o TV 740
1 04/19U(%7 1 011%98 s 04/19U99 w50 ray W L _EVENT B11 |pas ROk vy T ALL SME DO,
U4900 %}:f T 8% - 8% N1 3{waKE* Toi | B1O SMC_TDI ;a0
LMIFSXAH5BB 2 ¢Egm 2 ¢EEm 2 ¢EEm NC SMC HIB L M2 |y g “
wav@y LPCADO> g ei3lpaan (1 8 A0 B2 g SMC_ADQD s e CLKaoK Mo NGBene
wanES LPCADI> O A lecoam aoi B o SMC_ADCL o ik o O e
man @y LPCAD2> oy cl2lipcoare OM T_TABLE AN F2 g SMC_ADC2 am = NoTESIETRE S o voonl 0
75 a1 17 7, LPC AD<3> D11 | pcoAD3 Al No3| _F1 &= SMC_ADC3 a0
s i@y LPG ADS3> gy DI -
1+ 20+ o LPC_CLK33M SNC 2| PoocLK Ao B2 o SMC_ADCA % N A Gis oy VREFA+| D2 PP3Y/3_S5, AVREF SMC 7 «
75 4117 7 (D> LPC FRAME L D121 POOFRANE* Al NOs|_A3 - SMC_ADCS am a0 Le = -
25 SMC LRESET L - CL3L POORESET* ANOGL BY g SMC_ADC6 am K12 lvaT s X\Mégoo
a7 7 LPC SERI H13 | PCOSERI RQ Al NO7|_ A4 P SMC_ADC7 am o 3 G\D_S§MC bl\/S’ 2 1
187 PM CLKRUN L (D) @ CLIL POOCLKRUN Al Nog|_BS - SMC_ADC8 20 80 a4 43 40
° 7 T} o= X - <4 D7 anoa( [ E3
25 18 7 (T LPC PWRDWN L - P13 PooPD Al NO9|_AS - SMC_ADC9 am 6 PLAGE_NEAR=U4900. AL: 4
20 Om} SMC_RUNTI ME_SCI _L &—15LPcosal Al N10|_B6 @ic=nsuacaen SMC ADC10 am © E8 AL
20 ¢oon} SMC WAKE SCI L &—BL2]PKs Al N11|_AS @R sTack s SMC_ADC11 am o E9 c7
AN CL o SMC_ADC12 am o F10 | | voD 3
7y SVMBUS SMC 0 SO SCL () qugp EL0li200SCL AlINL3| €2 SMC_ADC13 10 37 3
7 2By SMBUS SMC 0_SO_SDA (D) quuugp— D13 i 2c0SDA Al N14|_B1 SMC_ADC14 20 J9 Fo 1C4920/1 C4921
77 a2 7@MLCD_“_WI 2C1SCL Al N15|_B2 SMC_ADC15 a0 310 3 f— 0-0/01 100
1= g _SVBUS_SMC 1_SO_SDA (D) _gmp_M2]i2c15D8 A Ni6| G2 SMC_ADC16 o e 2 %%CE 2 4%3 \
7 a2 1@y SMBUS SMC 2 S3 SCL (D) qugp— B I 2C250L ANL7| Gl g e sraocemsn  SMC ADC17 am 1 a\D 55
7@y SMBUS SMC 2 S3 SDA () g Mliocosoa AN ML g cmcnoons SMC ADGIB e ' ' ' ' ' Pm@g s = C
77 az@MSC‘——L@_“_LBIZCBSCL Al ngm_‘r_zm_smmmswc—@ ADC19  ~+mo Jimglimgll1049];%049]&0491410491i0491§i0491-w;% =1.2V : k13 | | vDDC J11
7aqgy SMBUS SMC 3 SDA (D) ey "8li2cssma AN20L B7  qucecn suocscmn  SMC ADC20  myu0 UF - Ul UF—L g, 1UF UF UF 6 K1
wo@>—SMBUS SMC 4 ASE_SCL wccmacecus gy NI 2C4SCL Al N21| A7 1 P g’ ig’ Tz ig’ F g@i’&l Iz i/éw i/éw i’é\ﬂ
ey SVBUS SMC 4 ASE SDA wcmocemar g M |l 204SDA AIN22l B8 guceomsmocanen SMC ADC22 ~~ amao —F 4%2 —F 282 2 13k —F 202 —F 202 2 &5 —F 402 —F 202 =
a2 7®ML(D_“_MI 2C5SCL Al I\Q3AB_‘MMQCM@ a0 o o o o
- ca>_SVBUS_SMC_5_G3_SDA (D) g N8| 2C55DA 1
co-| K2 CPU_PROCHOT L 11 40 61 72 =
5 QI SMC _FAN O_CTL &1L [PVB/ FANOPWD co+ KL SMC_VCCI O CPU DI V2 a0
P SMC_FAN O_TACH e L13 |PMr/ 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
7 TP_SMC MPMB_LED PWR \vcmomacoon g [PN2/ FANOPWR  T3CCPO/PI4/C2+{ 05 o, ~ CPU THRMIRIP 3V3  ama
7 %MH_DNPI\B/ FANOTACH2 jre—
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
0 om—SMC T25 EN L L2 |PNs/ FANOTACHS SSIORX PAAl L4 g SMC_DELAYED_PWRGD oD 35 40 6
w@SYS TDM ONEWRE g NI Ieng/ FANOPWE SSIOTX PAS| NL o ~~ SMC PROCHOT  mpmya
s SYS_ONEW RE ML IpN7/ FANOTACHA
oo HISIDE ISENSE OC g 4 I;pip/ FANOPWS VRV BO| F11 o, ~ SMC DEBUGPRT RX L amse 4o
© D SMC_ODD DETECT - J2 |pPH3/ FANOTACHS uT] Pell ElL SMC DEBUGPRT_TX_L oD *
Toccro/PBSl FA_ g 0 SMC SYS LED o«
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 o emsnuacaeSPI _SMC MOSI om0
<0 y—SMC_DP_HPD L - 12 IPP1/ 1 RQLLY SSI10LK/ PF2| L10 g ic ecm cunce acnaBPl _SMC CLK oo o B
© —SMC_PMVE_S4 WAKE L -0 lPP2/ 1 RQLLB SSI 1FSS/ PF3| K10 gy icemsnuocaeSPl _SMC CS L a0
© >—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
NCX=2{PP5/ | RQL21
N For e pacace NCse2B|PP6/ | RQL22 WroccPo/ Pcal K7 SMC _DEBUGPRT _EN L 3
20 ry—SMC LI D - K6 |pP7/ 1 RQL23 W0OCP1/ PGB L7 g SMC GEX OVERTEMP o
« qom—ENET_ASE_GPI O (D) g D4 [pQ/ | RQL24 wr2ccro/PHOL K3 o,  ALL _SYS PWRGD ~ mjzees
49 40 [Ty SM5_I NT_L - E4 IpQ1/ 1 RQ125 Wr2CccP1/ PH1| K4 - SMC THRMIRI P oo o
56 40 @M‘_FSP@/ | RQL26
a0 G_PONERON L - N5 |pQs/ | RQ127 WI3CCPo/ PH4| I3 - PM PWRBTN L [ 15 2
56 36 27 18 7 [T PM SLP_S3_ L - N6 |pou/ | RQ128 WI3CcP1/ PHs| HA PM SYSRST L 718 25
o6 38 30 27 18 7 M SLP_S4 L - PGB/ | RQL29 Wr4CcPo/ PHe|_H3 MEM EVENT_L a0 —_—
o 1s Iy M SLP_S5_L - M |pqs/ | RQL30 WiaCCPL/ PHTL & g  SMC ADAPTER EN  gomy s a0 6
47 40 7 (TR> SMC _ONOFF_L - L6 |pq7/ 1 RQL31
T100PO/ PI0L_CO OooB1_RX_L 7w a0
07 r—SMC RX L -3 JURX TicoPy/ PRI B g 0 SMO OOBL TX L mnyisrao
a0 7 @om—SMC TX L - {uoTX T20CP0/ PI2| A9 R RX _OUT_RC P
T2CCP1/ PJ3Q_‘MWQM@ 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. A
%m_gmsms SYNC_DATE=02/ 20/ 201

SMC
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“ " - , _ENET_ASF GPI — ENET_ASF_GPI
SMC Reset "Button", Supervisor & AVREF Supply « ENET_ASE GRLO = e B e O e
.+ _SMC_SYS_LED — NCSNC SYS LED SMC12 PECI SUPPORT
= — BASESTRUE ~ NO TEST=TR
w0305 =PP3V3 S5 SMC VEM EVENT L NC B EVENTN(ID_ TEST=TRUE
= = WAKE_BASESTRUE —NO TEST=TRUE
IR5000 » _SMC_ODD DETECT — NC SMC_ODD_DETECT =PPVCCI O SO_SMC, .o
100K — MAKE_BASESTRUE __NO _TEST=TRUE CRITI CAL
> H 0w s a2 _=CHGR_ACOK — SMC _BC ACOK w05 s IR RX_ OUT RC — NCIRRXQJTR?ETTRUE 6030
— WAKE_BASE= — WARE_BASE=TRUE _ NO TEST=TR
5% MNHESE WO 1 5201 5 _HI SI DE | SENSE_OC — NC HI SI DE | SENSE_OC s _SMC GFX THROTTLE L — NC SMC_GFX THROTTLE L SSMBK15ANMFVAPE  pls
1/’\%)w VOLTAGE=3. 42V -  — — NVAKRE_BASESTRUE NO TEST=TRUE — NMARE_BASESTRUE _ NO TEST=TRUE VEsm | F
Pl » _SMC_ADCO — SMC_CPU VSENSE w5 a0 _SMC _GFX_OVERTEMP = NG SMC GEX OVERTEMP .. K
e R R e =T ARE BASESTROE— o TESieT
Mac Mni: 5V k' =PPVI N_S5_SMCVREF SMC_ADC1 — SMC CPU | SENSE w0 » _SMC T25_EN L — NC T25 EN L NO;EST —_ — D
_ — WARE_BASE=TRUE . = =
Mobiles: 3. 42V SMC_ADC2 — NC SMC_GPU_HI _I SENSE 10 50 _SMC_GFX_OVERTEMP — NC SMC_GEX_OVERTEMP ., S
— NMAKE_BASESTRUE _NO _TEST=TRUE — NARE_BASESTRUE NO TEST—TRLE
- © SMC_ADC3 — SMC DCI N VSENSE " » _SYS_TDM ONEW RE — NC SYS_TDM O\INES/\IT RE
— WARE BASE=TRUE — WARE_BASESTRUE — NO_TEST=T
w0 oo GND SNEAVSS — G VIn SMe_ADCA _ SMC DO N | SENSE w
Us010 — VRRE_BRSESTROE 72 61 39 1 CPU_PROCHOT_L
VREF- 3. 3V- VDET- 3. 0 SMC_ADCS — SMC PBUS VSENSE ., @ CPU PROCHOT L
- SMC TPAD RST_L 6 MR1* (i PusnOGD3048  RESET* SMC_ADCE — SMC SSD | SENSE - ORITI CAL
a1 40 30 7 (rmy—SMC_ONCEE_L Igwees ary PP3V3 S5 AVREF SMC ., » _SMC_ADC7 — SMC BMON | SENSE e s|o, 9
8 — WAKRE BASE=TRUE
;\2/(1:_ MANUAL _RST_L 4 lpeLay  CRITI CAL_I_EE;M VNTREGR W ‘1 mm s _SMC_ADCS8 — SMC CPL=J Hl _| SENSE 44 el MINLSAFE
1R5001 ¢5001 ¢ 52 TONOSTUEF » SMC_ADCO _ SMC_OTHER HI_1| SENSE ., B
= RREEASEE TR —
(i)%fmw ki.;_: Cf’ﬂf%l:: ::1 C%}OU%G » _SMC_ADC10 = SMCNEM | SENSE P s~ G2 . s CPU PECI _R1 2 CPU_PEC 12072
XSR P g  cru » _SMC 1 — :S:II\/C:E EVSCCIIE: O!UEI SENSE L IO A AOCLL AR SHRED W CPARITORS € STACK B0 1 ROCHO am > To S\C 1%, Fromi To cPU PCH —
SI LK_PART=SMC_RST 0402-1 o1 SMC_ADC12 SMC_AXG VSENSE '
» = WAKE BASE=TROE . ° 20 PM THRMIRI P_L_R
PLACE_S| DE=BOTTOM GND_SMC_AVSS 39 40 43 a4 80  _SMC_ADCL3 - = | SENSE " & p——
MR1* and MR2* nust both be |ow to cause manual reset. R%WDTH: -1 SMC ADC14 : ~ "y VSENSE 3D 05
Used on nobiles to support SMC reset via keyboard. = — -] = * E I\/BNlSAFE
NOTE: Internal pull-ups are to VIN, not V+. w0 s _=PPVCCI O SO_SMC » SMC 5 = -] L = PpNEL_LSENSE +—|
Debug Power "Buttons" oS . Sl —— P SMC12 SPI  SUPPORI
9 » _SMC_ADC17 — SMC LCDBKLT | SENSE s 9 SER S RESI STORS. ARE NO STUFFED NTIL THE TCPOLGSY GF 2 S WASTERS, 1S VERIFlED
SMC_ONOFE_L 7 040 a7 11Rg>0(|)<97 » _SMC_ADC18 — SMC_AXG | SENSE - 1 SMC_THRMIRI P o0 R5021
= WAKE BASE=TRUE =
T ADC -
R5016! fow » SM 2 = BT Rb TR r w SPI_SMC M SO 150 2 SPl_MB M SO s C
2201 SMC_ADC20 NC_SMC_T25_| SENSE > A A e o>
PLACE_S| DE=BOTTOM % 39 — WAKE_BASESTRUE— NO TEST=TRUE R5022 1720w
18 2 SMC_VCCI O CPU DIV2 ¢ SMC ADC21 — NC SMC_PCH CORE_| SENSE 2@?
3 bg‘/z 3 = RE LSERe w Pl | 1 Pl B | a1 50
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN IR5096 3 _SMC_ADC22 5&% 80 1/;?6w R5023 PHAGENERRECGI00. ST
100K =BASE=
oow » SMC_ADC2S = BT I SENSE ey » - SPL_SMC QLK N e BB ALK o e
= 1 » SMBUS SMC 4 ASE SCL — NG SMBUS SMC 4 ASE_SOL R5024 1/’%_8W
. . 2 — NMAKE_BASE=TRUE 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
= - — — NWAKE_BASESTRUE NO TEST=TRUE £ PLACE_NEAR=U6100. 1: 1VM
5010 » _BDV_BKL_PWM — Nc BDV BKL PW\Ng TR R5058 1/2 ’?ffw . —PP3V3_S5_SNC
RIS w00 _SMC PME_S4_DARK, L SDOONN_STATE CHANGE_ SNC - 25 PM THRMIRI P B L 19-3K; oM THRMIRI P L o 1050 25 0 __=PP3V3_S4 SMC
» SMC XTAL 15 A% SMC_XTAL_R ] WTEBTB’S\MEKRUEE L N/Syg\, am
1% CRI Tl CAL = = % 5%
" Y5010 OV T_TABLE w0 % qmCPU_THRMIRI P_3V3 05" w s o SMC OOBL RX L R5067 100K 1 2
1 SWoX B R5012 w007 SNC_OOB1_TX_L 5068 100K 1 A2 5"%87%JFE* 20T
12. 000MHz- S0PPM 10PF 0 PM CLK32K _SUSCLK R1,%% 2 SMC CLK32K w o SMC_PNE 4. DARK L _RbU69 100K 1 YA\, 5% 1720W W | 20T
» SMc EXTAL (]2 D riee Revemmaon.nae-s. T QY g SMC_ONOFF_L 5070 10K 1\, 5% 20w W 201
oxl vgw Y, G3_PONERON L 5072 10K 1\ 5% TZ0W W 20T
201 e ] 100K 5% 1720W M- 201
15010 NO¢ 1C5011 CRITICAL , 7 40 30 g% %(DL 2073 ok LN 217 zow——zor
::i . T&. MWETITT e 5 1 oy SMCRXL 5074 100K 1 VA5 5% 1720w W 20T
2 §Bg 0 2 fg; 00 HDM HPD ESD PROTECTI ON BrNio06- 4 .~ SMC_DEBUGPRT TX L Rb075 10K | N\, 5% T720W W0t
2 3 35 _SMC _DEBUGPRT RX L RS0/76 100K LAAAS 5% I720W W 20T
’ w0 SMC_TMB RE07 7 10K 1 \\a72 o0 20w W 20T
J_ R5057 £ w307 SMC_TDO R5078 10K 1 ynar2 o T20W W 20T
1 1K = %7 SNC_TDI 5079 10K 1 5 5% TT20W W 20T B
s 7 D> HDM _HPD L 1,\/\/\/2 SMC_DP. HPIB L oo 2y SMC_TCK 5080 10K 1 , 5% 1720W W 201
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
i =PPIV3_S4_SMC o= w0 s 40 32 SMC_BC_ACOK D08 7 100K 1 \\/n/2 o7 1 20W W 20T
5 WRGD 5052 100K 5% 1720W ™MW 201
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON IR5082 : g& ISSNTPL '\m;_lllﬂi\:: 5093 10K 1/\/\/\/; 5% 17 20W M- 201
19750486 1 XTAL, 12MHZ, 30PPM 10PF, 3. 2X2. 5X0. 7MM 9pC Y5010 CRI Tl CAL 84 SI\/C \/\AKE SQJRCES %Q)OK 10 35 _CPU_THRMIRI P 3V3 >094 100K AMAZ 5’:" I7Z0W W 20T
20w w25 _SPl_DESCRI PTOR OVERRIDE L _NosTUFE RO095 10K 1 ANALZ 5% 17 20W MF 20T
2201 . _SNC_ROVBOOT 5% 17 20W M- 201
- D =PSOC VWAKE_L — SML PMVE S4_VAKE L 5 1|1QE,088
- D =BT WAKE L — 250w
RMT 2201 R 10K —
Hal | Effect pads @ SMC_THRMIRI P 5086 LA 25—zt
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 ST ITZOW W E0T
HALL- EFFECT-SSMENSO?-M_B- D1 BATLO/\# | SG_A‘” 0\| NN 5520w 20T
1 8 R5050 L
NCx— —XNC =
oo s LD R 1W§/\2 . SMC LIDusw s .=PP3V3_S5_SMCBATLOW =PP3V3_SUS SMC, w7 PPIV3_WAN F
3 6 5% CRI TI CAL |
O O R! 10K
SEIFeER ¥ 28050 5040 m e WEI_EVENT L 5089 Y.
NCX—0 O=xNC 4 0. 001UF 1
2 gog) RS](_)O%OK SSNBK]'SA'VFVAPE SYNC MASTER=D1 SENSORS SYNC DATE=02/ 20/ 201. A
- CERM o VESM m —
e “?)ﬁv% 3 SMC Support
L 201, Internal 20K pull-up on PM BATLOWL in PCH —
= s »» [y SMC_BATLOW L SET o PM BATLONL g e d} Appl e I nc. <SCH_NUM>
= < v
° <E4LABEL>
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TICAL | BOM OPTI ON R5041 NOTI CE OF PROPRI ETARY PROPERTY:
1 2 THE:I ;\IérO?MA IPCN %AwERPHEEI N IS THE
607- 9320 1 SUBASSY, PCBA HALL EFFECT, J4 J5050 CRI Tl CAL YN NOSTUFF FhE POBLOSOR AGREES TO THE, FOLLOW NG
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LPC+SPI Connect or
LPCPLUS_CONN: YES
F5100"
DF40& 3000 0. 4V
. =PP3V3 S5_LPCPLUS a1t 3
« =PP5V_SO_LPCPLUS ~
1ool2 g | SPL_ALT M SO am -
o vy LPC CLK33M LPQPLUS o 3l o [4 ool | LPC FRAVE L D v e
s 50 17 7¢pry LPC_AD<0> o 50ol6 e | SPIROV USE MB D
-— L
0 O
o o0 17 7 [y LPC_AD<2> - Y 00l0 o 1 PMCKRUN L o e
oo LPC_AD<1> o ooz e [ SP AT dK -
B e e
= Y o AveN e [0 T % Lpc_PvROWR L =t
- - - 7 2 5
7 [y LPCPLUS_RESET L DT Dl Il IS Vol T 7 0
1030 7 oo SMC_TDO -2t 2 o | SMC TCK oD 7 % %
S Ip_svc TRST L & o of2r e SMC RESET L T % 0
. TP_SMC_VDL o 2000]2% o | SMC_ROVBGOT D -
w0 o SMC_TX L > ool e [ SMeRxL D - o <0
29 U SMC_TMS 7 39 40
00 - o
33 C 34
998- 4235

SPI Bus Series Term nati on

SPI_ALT M SO .,

o
: o
2 2

'R5128 |'R5127
24 43

LPCPLUS_R: YES

SPI _ALT_MOSI ; a

SPI_ALT CLK ..

SPI_ALT CS L ;a

LPCPLUS_R: YE!
1

5 .
?ﬁ"lsw 2w
CLF CLF

2402 2402

LPCPLUS_R: YES

1R5

125 PLACE NEAR=)5100. 14: 5mm

43 PLACE_NEAR=J5100. 12: 5mm

?On PLACE"NEAR=J5100. 9: 5nm
1E\£v PLACE_NEAR=J5100. 11: 5nm

2402

LPCPLUS_R: YES

PLACE_NEAR=U1800. AV3: 5mm R5110 R54]320
o > SPI_CSO R L 1,\}§\/zvsspl cso_L L 2 SPl_MB CS L o o
51/§ 51/§ PLACE_NEAR=R5125. 2: 5nm
PLACE NEAR-ULB00. BA2: S R5111 Eop¥ R5121  Mb¥
v EmSPL_COLK R 1,\}§\/2 s SPI_CLK 1,\8\/2 SPI_MB_CLK gm0
51/§ 51/§ PLACE_NEAR=R5126. 2: 5nm
PLAGE_NEAR-UL800. AYA: Sm R5112 i R5122 M L¥
v m>—SPL_MOSI_R 1285 2 = SPI_MOS 1 2 SPI_M.B MBI gm0 w0
1 Sl/gw %/é’l/w PLACE_NEAR=R5127. 2: 5mm
hos R5123 hos
0 24
s v qp—SPL_M SO LAAAZ SPL_MB_M SO a0
}El{g‘,év PLACE_NEAR=U6100. 2: 5mm
o5

ISYNC MASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 201,

LPC+SPI Debug Connect or

|

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

T
|<SC}LNUNbID
<E4LABEL>
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5

4

2

PCH SMBus

" on

Connecti ons

» =PP3V3_S0_SMBUS PCH

Poi nt

U1800
( MASTER)

Pant her

R5200*

1
1/ 2, v@%
i

sSMC " o"

SMBus

Connecti ons

» =PP3V3_S0_SMBUS SMC 0_SO

1R520

ggﬁow

TBT
u3600
(VRITE: OXXX READ: OXXX)

=12C TBTRTR SCL a3

201,

7517 7 SMBUS _PCH CLK
VARKE_BASE=TRUE

=12C TBTRTR SDA 33

1517 7 SMBUS _PCH DATA
VARE_BASE=TRUE

VRef DACs

u3300
(Wite: 0x98 Read: 0x99)

2 =1 2C VREFDACS_SCL

AUDI O

u6411
(WRI TE: 0X34 READ: 0X35)

a =1 2C VREFDACS_SDA

Margi n Control

u3301
(Wite: 0x30 Read: 0x31)

2 =1 2C PCA9557D SCL

sSMC " 5"

.« =PP3V42_ G3H SMBUS_SMC 5

SMBUS CONNECTI ONS

AUDI O

u6410

a =1 2C PCA9557D SDA

M KEY

U6751
(WRITE: 0X72 READ: 0X73)

s« =12C M KEY_SCL

(WRI TE: 0X32 READ: 0X33)

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)

=12C HDM RDRV_SCL

(on RO

=12C HDM RDRV_SDA

36

36

1 1 1 1
SMC RS‘?E%OK 557%(51 GPU Tenp (Ext) SMC R5280 5502K81 Battery Charger
U4900 1/ 200 250w EMC1414- A: US550 w4900 1/23 % gé%ow 1'SL6258 - 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 — SMBUS —SI'\}-/<CLE5 G3_Scl = =SMBUS_CHGR SCL -
SMB_0_SO0_DATA :39 SNBUS SNC 0_S0 S% = =SMBUS_GPUTHMSNS_SDA s SMB_5_DATA = SVBUS SMC 5_G3_SDj = =SMBUS_CHGR SDA -
J | L J | - L
Battery
16955
Battery (See Tabl e)
Battery Manager - (Wite: O0x16 Read: 0x17) __ =SMBUS BATT SCL -
— =SMBUS BATT_SDA s6
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‘FI O\IS
s =PP3V3_S3_SMBUS SMC 2_S3
s =PP3V3_S3_SMBUS SMC 3
1
SMC R5271 Trackpad 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 ? %OW UD000
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 —% SVBUS Sh/{CUEB SDA — =12C SMC ADCS SDA
= WAKE_BASE= =
ALS I 1
33502
(Wite: 0x72 Read: 0x73)
=_=12C ALS SCL = PCH "SML.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
a =12 —
. C SMC SVB SCL — 8940 ( u180E0R) 2 Zlé?ow
- =1 2C SMC SMS SDA _ (WRI TE: OXDO READ: OXD1) S 2 2
— =1 2C SMC GYRO SCL o S _PCH O CLK
=1 2C_SMC_GYRO SDA = S _ECH O DATA

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

=12C BKL_1_SCL

=12C BKL_1_SDA

71

PCH "SM.i nk 1" Connecti ons

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

517 SML_PCH 1 _CLK

smMC " 1"
s =PP3V3_S0_SMBUS_SMC 1
w4900
( MASTER)

SMB 1 SO_CLK

SO

260!
1K
1/ 2 o
201,

SMVBUS_SMC _1_S0_SCl
— WAKE_BASE=TRUE

SMBUS CONNECTI ONS

"R5261 |cpu DDR3/ PCH! Al RFLOW TEMP
i{lz‘éow
2201

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

=12C CPUTHVBNS_SCL s

SMB_1_SO0_DATA

— SMBUS SMC 1_SO_SRA

=12C CPUTHVBNS_SDA s

X29 TEWP

TMPL05: U5523
(WRITE: 0X92 READ: 0X93)

=12C X29THVBNS SCL

s SML_PCH 1 DATA

=12C X29THVBNS SDA

SMLink 1 is slave port to
access PCH & CPU via PECI.

SPHR,IEW

uU6421
(WRI TE: 0X38 READ: 0X3

(WRI TE: OXD8 READ. 0XD9)

9)

=12C SPKRTHVENS SCL —

=12C SPKRTHVENS SDA_—

SYNC_DATE=MASTEH

ISYNC MASTER=MASTER
SMBus Connecti ons

@ Appl e I nc.
®

<SCH_NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

v
<E4LABEL>
THE_| NEFORMATI ON_CONTAI NED HERE! N IS THE
PROPRI ETARY PROPERTY_OF “APPL]|
THE POSESSOR AGREES TO THE FCLLCW NG

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

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 -
SMC ADC 11 CPU Core Load Side Current Sense (I COQC)
Gain: 161.7x, EDP: 53 A
Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
50 s =PP3V3_S0_| SNS V across Rsense: 19.8 nV
1C5360 SMC ADC: 01
D N
v+ 2 NO_XNET_CONNECTI ON=TRUE
=J536(()) LOADI SNS: YES 3593@9 3543245 e _=PP3V3_SO_| WPl SNS 'E%E%S.Qﬁsﬂzsssw
s o oy CPUVOO OS50 CS N o T NRglL Ut 5| CPUVCCI O | QUT 438K ove vooi o 1 sEnsE o CPUI MVP_| SNS1_P 1 K
PLACE_NEARSRT640. 3.5 1/%8W w PLACE_NEAR=R7510. 4: 5MM 19 1"@\/ W 8&?: YES Cf)/:|A3U4;:
"o CPNCOL 080 CS P a . reF 1| o CB&;%EF) LOADI SNS: YES VR0 XNET_comecT) on-TRADI SNS: YES g%
. LOADI SNS: YES = 205 3§4§246 R5342 o 1834055 I 702
. N PHACENEARELIS00, Ao st 2 f5iy oo oy CPULMP_I SNS2_P 1% 2K Lcpu e 1sns P a5 2K Lcrump isur e, &76-5 =~ R5349
LOADI SNS: YES LQADI SNS: YES PLACE_NEAR=R7520. 3: 5MV 19 1"@\/ 19 1"@\/ v 4 jw/' M/P_| SUM | \/\(/\ Is,— | SENSE 40
o 11 AL PLACE_NEAR=UA500. A6: 5MM LOADI SNS: YES XNET CONNECTI ON=TRUE S - v 1796w
= a\D_SMC AVSS w0 43 44 50 R% > 52 Rzgz 43 ™ v L3R
- CPUL MVP_| SNS1_N 1% 'S CPULMVP_ I SNS N 1% M | cpump 1 SUMR N LOADI SNS: YES —203%
DDR 1.35V S3 (Me Current S | MOC e g oISl o S
h N ( nor y) rren ense ( ) LOADI SNS: YES Y WﬁXN:‘riOO\II\ECTI ON=TRUE gow 4 LOADI SNS: YES
Gain: 364.9x, EDP: 9 A 28 0402 = PLACE_NEAR=U4900. E1: 5MV
Rsense: 0.001 (R5370) D22k LOADI SNS: YES R5341
V across Rsense: 9 nVv 78 62 | MWP_| 2 N 4 1/7\:/1.\3\52 D AV 39 40 43 44 80
SMC ARC: 10 s =PP3V3_S3_| SNS PLACE_NEAR=US370. 8: 3WM E%%\%T%ﬁg-sﬁ’z"ssw Ei;%6\% IR5344 0% LOQ‘ %:NNECTI e
" 715K
E%%é’w l\DﬁXNErioé;(\il%ECTI ON=TRUE
=PPVI N_S3_NMEM | SNS R 2402
‘E—l R5371 1 &P AN BEree
R5370 13 ISNS 1v35 S3 MEM P 1W\/IS ISNS 1V35 S3 MEMR P =
1 M:ll/‘,é" SMC_NVEM | SENSE oo «©
=
R5372 1 C5379
274K — 0. 22UF
1/\/y\l 78| | SNS 1V35 S3 MEM R N > Oé
) B 8351
16w R5373
402 Y PLACE_NEAR=U4900. B6: 5MM
i
¥ GND_SMC_AVSS w0 40 43 44 50
A AXG Core Load Side Current Sense (1 NOC)
e Gain: 190.6x, EDP: 46 A
GSaiSn_DMg'g rEDeP_nst A (%esnvev:e ( I SDC) Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
FSenée' 0. 001' (R5370) . V across Rsense: 17.25 nv
V across Rsense: 5 nV SMC ADC: 18
SMC ADRC: 06 wa =PP3V3_S3 | SNS
NO_XNET_CONNECTI ON=TRUE
CRITI CAL 3543;@5 w5 _=PP3V3_S0_I MVPI SNS L QEDI NG S
Us5370 70 62 CPU MVP_| SNS1G P14
%5?481 OPAS330 PLACE_NEAR=R7550. 3: 5MM 19 HRAD ENS: YES @}350
0 2 | SNS_SSD P 1W\I'S %SNS 3V3 SO SSDRP 5|, OFN 35%39 LOADI SNS: YES oonRECTI on=TRGPADI SNS: YES 3
M 7 1 gNS 3v3 S0 SSD iQuT 1 K JSMC_SSD | SENSE oo R5352 o |Ug>|_3258(1)33 2 §55
1 - 1’%8‘” 1862 cPu P I sns2G P 14 A28 L cpui v 1 snsg P 1k PA% L cpume Iss R P 1 SC70-5 L~  R5359
R! 2 Syl 1C5389 ™ A LAV A 453K
1 54'5 s 201 _| 2UF PLACE_NEAR=R7560. 3: 5MVI 10/ X% 1% CPYI WP_| 1 | SENSE a0
7 s [y SNS_SSD N Wy\, |1 SNS 3V3 SO _SSD R N, PLACE_NEAR=U4900. B4: S\ | 2‘3%% LOADI SNS: YES WENO XNET_CONNECTI ON=TRUE b o 31 v 1w
i |1R5383 +— Bk R5357 R5353 g " 1 g5359
200 2 1M = PLAGE_ NEAR-U900. B4: S oo EMMW‘@% 4 CPU WP_1 SNsG N 1% 2% .| cou e 1 suvs R N LOADI SNS: YES =T, S0t
%HSW R5384 PLACE NEAR=R7550. 4: 5MV 21 % PLACENEAREUI900. H: S 8361
2462 LM, G\D_SMC_AVSS 20 40 40 40 50 LOADI SNS: VES J XNET_CONNECTI CN=TRUE MDY L LQAD! NS YES sw
A1 1% LOADI SNS: YES R5351
E %,{5(1) W . y /7\}\% GND_SMC_AVSS 59 40 43 a4 80
NOXNET_CONNECT! ON=TRUE o ARV 1/16W 1R5354 o8 R AR N B e
062 718K w
%15‘% NO_XNET_GONNECTI ON=TRUE
2
C(E_PU1 Core Vol tage Sense (VCOC) LOAD! SNSLYES s
In: X =
SMC ADC: 00 PLACE_NEAR=R7510. 2: 5 MV PLACE_NEAR=U4900. E2: 5MM
: Bz
1515 105 _=PPVCORE SO_CPU 1 CPUVSENSE_I N % , SMC_CPU VSENSE gy 1o PART NUMBER [ QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
uZbw |, Fo 1 R 11750008 3 RES, ML FLIM 100K, 1/ 16W 0201, SMD, LF | C5349, C5359, C5369 LOADI SNS: NO
T L 200 2UF
2 xg \
0201
GND_SMC_AVSS 39 40 43 a4 80
AXG Core Vol tage Sense (VNOO)
Gai n: 1X ISYI\C MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 201
SMC ADC: 12 PLACE_NEAR=R7550. 2: 5 MM PLACE_| NEAR’LMQUO Cl: 5sMM . -
b3 R533 Power Sensor: Load Side
_ 4 53 DI RG, NOVEET T
w100 _=PPVCORE_SO_CPUVCCAXG 1§32  AXGVSENSE IN 1% A/A'ﬁ SMC_AXG VSENSE gy o o in S NOVe | D
158w . F&%c%ré%meoo CL: 5Mv Appl e C.
1 L5008 <} <E4LABEL>
o %ng% NOTI CE OF PROPRI ETARY PROPERTY:
égol THE | NFORMATI ON_CONTAI NED HEREI N IS THE
GND_SMC_AVSS HE POSLOSR AGREES 1O THE FOLLOW NG
39 40 43 a4 50 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 53 OF 132
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CPU Hi gh Side Current

EDP: 17.4 A

Gai n: 50x,
Rsense: 0.003

V across Rsense:

SMC ADC. 08

=PPVI N_S5_HS_COVPUTI NG | IPSREE-HgAR=U5400. 5: 10M1

OTHER H gh Side Current

EDP: 8.8 A

Gai n:
Rsense:

100x,
0. 003

V across Rsense:

SMC ADC. 09

( R5400)
52.2 mv

. _=PP3V3_SO_HS COWR

(R5410)
26.4 mv

Sense (I COR)

I NG | SNS

HS_COVPUTI NG | QUT

Sense (I OR)

PLACE_NEAR=U4900. BS: 5MM |,

PLACE_NEAR=U4900. B5: 5MV

GND_SMC_AVSS

«=PPBUS SO VSENSE 1 §71, 2

PLACE_NEAR=R5400. 1: 10 MV

SMC _OTHER HI _| SE

PLACE_NEAR=U4900. A5: 5MM

GND_SMC_AVSS

» _=PP3V3_SO_HS OTHER | SNS
1C5411
N
i+ 2
=PPVI N_S5_HS OTHER | SNS PHACENEAR=US410. 4: 10M4 55
B CRITI Qﬁ*&é %%, I SNS HS OTHER N PRts R5412
My 1SN SC0 our|6 | HS OTHER | OUT 1% P31
%
Rgéf)f}gl ., | SNS HS OTHER P Rer| 1 1’2%&13‘”
=PPVI N S5_HS OTHER ISN$ R o oo a0 PLACE_NEAR-U4900. A5 S T
° = - CRI TI CAY
Charger (BMON Production) Current Sense (1 PBR)
Charger Gain: 36x, EDP: 6.6 A
Rsense: 0.010 (R7050)

SMC ADC. 07

57 rm—CHGR_BVON

PLACE_NEAR=U4900. A4: 5MV

R5429
1302, SMC BVMON | SENSE gy 0
1/ /W
201 1C5429
—L 3300PF
2 -
0201CERM
PLACE_NEAR=U4900. Ad: 5MVI
G\D_SMC AVSS 19 40 43 a8 50

DC-In (AMON) Current

Char ger Gain:
Rsense: 0.020
SMC ADC: 04

20x,

EDP. 4.6 A
(R7020)

57 rm—CHGR_AMON

Sense (I DOR)

PLACE_NEAR=U4900. B3: 5MM

R5439
1AL _oSMC DCI N | SENSE gy o
1/ /W
201 1C5439
—L 2500PF
2 -
0201CERM
PLACE_NEAR=U4900. B3: 5MM
G\D_SMC_AVSS 40 40 43 a8 50

SMC _CPU HI ISENSE@ a0

39 40 43 44 80

a0

39 40 43 44 80

57 40 [T =CHGR ACOK

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

CRI TI CAL
480
NT%lGQCZ
SOT- 963
N- CHANNEL 5
Enabl es PBUS VSense
di vi der when in SO.
o D> =PBUSVSENS EN 2 G t
S
. \Q_j:
J_ 3
PBUS_SO_VSENSE | N M
5 G —
S
. \Q_j:
P- CHANNEL
R5481!
100K
okl
KBE80 ab
PBUSVSENS EN L_DI V

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

DCI NVSENS_EN L

o > PM SUS_EN

R5492"
100K

DCI N_S5_VSENSE

R5488*
27.
1,

)

S

o

oromd
(N=SN

Rt hevenin = 4573 GChns

SMC_PBUS VSENSE gy, 40

PLACE_NEAR=U4900. A3: 5MM

|
|
5
N
c
il

GND_SMC_AVSS

39 40 43 44 80

PLACE_NEAR=U4900. A3: 5MM

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%ﬁ%gcz
SOT- 963
R5493 NORNEL |
1.9, NOSTUFF
1/5’%_/8w [
201 DCI N _VSENSE EN 2 S
S
R5494 | N
1 2
AN il :
1/ 20w =
1
=PPDCI N_S5_VSENSE =
= 5 | 1
S
. \Q_j:
P- CHANNEL
R5491!
100K

PDCI NVSENS EN L_DI V

Rt hevenin = 4573 GChns

SMC DCI N _VSENSE gy 40

PLACE_NEAR=U4900. F1: 5MM

1 C5499

L g 20UF
— 209
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.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P PLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

ERTY_OF AP

T RTTE—
| <SCH_NUM>| D
<E4LABEL>
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Thermal Sensor A:
PCH Proximty, Left

12C Wite: 0x98, |2C Read: 0x99

Fi n Pi pe,

Ri ght Fi

n St ack

5550
,=PP3V3_SO_GPUTHVENS 47 2 __PP3V3 SO GPUTHI\/EHNS R
5% NI DTH=
iy RESYL | cs550
GPU TDI ODE_P - 2 E&A R551 |<1 1'1?6??52
Thermmal Di ode: None “ 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
il NO_XNET_CONNECTI ON=TRUE L&\VI/’__ DFN
T, 402 2| pp1 THERM / Al 7 _GPUTHVBNS THM L
» _GPU TDI ODE N PLACE_NEAR=US550. 3: S5mm 3| pna ALERT* |58 GPUTHMBNS ALERT L
» GPUTHVBNS D P 4 |bp2/ DN svpaTAl 9 =SMBUS GPUTHVBNS SDA 2
3 PHACENEARESSS0. 5"’"2 5 oo/ o3 sveLk |10 =SMBUS_GPUTHMVENS _SCL w
1 GND THRM_PAD
CRI TI CAL 503 E 0. 002525 L 5 11
DFNllllJOGGEMI:': NO_XNET_CONNECTI ON=TRUE L&wf__ Lo
2 | CRI TI CAL 402 Thermal Sensor: PCH Proxinmity (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
iy VR MEHES 22 5570
DDR3JHVENS D1_P “ 2 EQQ?MUFRSE%E 1'1?3? 2
Thermal Di ode: Menory Proximty (TI\/DP) , - A NEAC 570 2 S 1 402 %,{zlg‘% %"mw
----------------------- - - LF
' Pl acenent Note: 1 = b5, 5
' Place Q6506 on the bottom side, below the 506 E o,%"\g’;z?g:'__ EI\/C]HS:IE-?B AlA
: ; \
1 row of Menory device, between 2nd/ 3rd device. DFNllllJOGG%AIT-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 _CPUTHMSBNS 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 svoaTAl @ =1 2C CPUTHVBNS SDA Ve s
3 PLACE_NEAR=U5570. 4: 5mm 5 |onos oP3 svoLk |10 =1 2C_CPUTHVENS._ SCL P
CRI TI CAL 504 N GND  THRM PAD
AGBLP 0. 0022 f— 6 11
DENLOO6HA- 3 NO_XNET_CONNECTI ON=TRUE L&\\ﬁ ) )
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) 1 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 mal Sensor:

e TP_TBT THERM DP —

' Place (504 on the either side,

' near LCD

'R5520
10K
5%ﬂi'\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 nal

Sensor s

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

d} Appl e I nc.
®

TR E—
|<SGLwaID
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON CONTA|NED HEREI N | S THE

ERTY_OF APP

2
THE F‘CEESSCR AGREES TO THE FClLON NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED
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39 @_SNC FAN O TACH

Left Fan Ri ght Fan
s =PP5V_SO FAN LT s =PP5V_S0 FAN RT
s =PP3V3 SO FAN LT s =PP3V3 SO FAN RT
CRI Tl CAL CRI Tl CAL
J5650 R5660" J5660
FF14A-5C- R11DL- B- 3H 47K FF14A-5C- R11DL- B- 3H
F- RT- SM v 12“’,/3% 6F- RT- SM
6 -
R5655 Nex=—O R5665 ik, Nex=—O
AR, L EANLT TACH 1 o s @ SMC FAN 1 TACH AWK 2 L EANRT TACH 1 o
5% 2 5% 2
1/16W 3 O 1/ 16W 3 O
b o e 5
oS T2 fos 12
.
R5651 oo et o
s .
Q6660 Q6660
1c 2N7002DW X- G NCx 4t 2N7002DW X- G Nex—O)
ACESERN = 51850769 T8 o, ean it pw = 51850769

7 FAN LT PWM

zs@_SNC FAN O CTL

3 [T SMC FAN 1 CTL

SYNC _DATE=07/29/ 2011

ISYNC MASTER=J5_M.B
TTILE

Fan Connectors

(f} Appl e I nc.
®

TG NOVEET = |
<SCH_NUM-| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

|

<BRANCH>
e —
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3

ettt ettt ettt ittt CRI TI CAL
I
i PSOC USB CONTROLLER . | PD Flex Connect or 7o c
! | FF14-I8C R11DL Keyboard nnect or
I - USB | NTERFACES TO M.B | 2 "%
I - SPI HOST TO z2 | R5708 O 51850848
| - TRACKPAD Pl CK BUTTONS | w2 _=PP3V3_S4 TPAD LAAAZ—q PP3V3_TPAD_CONN DN s _=PP3V3_S4_ TPAD 2
| - KEYBOARD SCANNER | M g%S MOLNW'ﬁ ﬁKE W?B¥¢8 2o Z2_CLKIN 2[5 s —=PP3V42_GBH_TPAD | ~
| PLACE_S| DE=BOTTOM M 1 «» _=12C TPAD SCL 31 30
_ . 5o: | 201 0. 1UF PPSY _S4_CUMILUS 4 290
| . =PP3V3_S4 TPAD R5704 _ YPASS=U5701. 49: 50: 11 nm o z
| . 215 Loava 3 pSOC eveass-usror. «BYEASE W70 4B B0 IR ! 2 S WNREECT rteg. 2gMy ~ =L2C_TPAD_SDA DY o+ W6 KBDL 299
. I 261 o WS_KBD2 27]
! 8 VAl TAGES3. 3V l ° - °
! £ . . | = - _PSOC_SCLK 7 w + _WB_KBD3 26
| Hﬁo%l\év 1 %O7P(F):4 . CE?OS CE?OG | TPAD_5V: S4 .+ _PSOC _MOSI 8 g -1 W5 _KBD4 25| g
| R57031 —; %Oég Oé‘I é‘/ | PLACE_NEAR=J5700. 18: 3MV P 72 SCLK 9 o P \AS KB% 24 o
| 220K §Bg;cerm |2 X8R T b | L5700 w7 _PSOC_M SO 0] 5 w7 _\\5_KBDB 23
| 201, s =PP5V_S4 TPAD 1 2 12] 5 -7 _W5_KBD8 21|
B L | 0402- LF w22 | 13 29 9
|  @n=PIC WAKE L vo KBDZS ! TPAD_5V: S4 e ST ulo " KBDIG T D
| ", TBUTTON DI SABLE WS KBD21 .. ! 15700 w0 22 CS L Blo CAPS: INT v WG KBDIL 8o
22 HOST LNTN VE KBD2O . . I 0, A UF w7 Z2_KEY_ACT_L 6] 5 R5714  « W5 _KBD12 /D
| 8%  pLAcE NeAR=35700. 18: 3vMM
» \\S_LEFT_SHI FT_KEY V& KBDIO ., ! 2 xR w0 PLOKB L o ws keD15 c 113, o VB KBOIS %o
! » W5 _LEFT OPTI ON _KEY WS KBD18 .. I oo w7 Z2 _HOGT | NTN o) 7 A w7 W5 KBDIA 196
I | R5700: | 1Lrew a7 W5_KBD15_CAH 43
| ofluls|ofa]|w|olo|o|~[o|wv| |0 | = TPAD 5V: S5 220K ._190 40% » W5 _KBD16_NUI 130
| 5815 \5l0lalolz 21212 2131 | KR ineas700. 15 X RS715 [ - Ve KeDI7 DY
| ST OPNERC T N9 | rerr 53 /980 1 s Y W KBDI6N  1.075 | @, Ve keDi8 g
| » \WB_CONTROL_KEY Ipy 3 RAEERE"ERERRE po oz we KkBDIZ . | 2 2 A w7 M6 KBDIO 196
| w7 Z2_KEY ACT L 2p2_1 CRI Tl CAL P2 0[4L_WS KBDI6N ., 16w «7 7 _\W5_KBD20 945
_ 0|22 Vb KBDION | 0402- LF hob WS _KBD21 g
| NC>&3 P4_7 oM T P4_6|40 KBD1 a7 TPAD_5V: S5 = v o
I s om—1PAD_VBUS EN 4pa"s uUs5701 P4_4[39 WS KBDI4 ., ! 707 R5710 ' -M6KBD22 1o
, NCx_9Pa_3 oY8C24794 P4 2[38 WS KBDI3 .., [ 0 1UF 1K 7 VB_KBD23 85
8pa 1 MLF P4 0[37_WB KBDI12 | 1  PLACE_NEAR=J5700. 18: 3MWM 4039 7 SMC ONCFF_L 1 2 - W5_KBD_ONOFF| L 86
| NCx— P4_ — 2 XoR CERM =PP3V42_G3H TPAD 4
I w7 B3 MY 4037 (s VER) P3_613 YA KBLIL .. ' o o C5710 1 £ W6 LEFT SH FT KO 3o
w. PSOC F CS L 8p35 P3 4[35 WS KBDIO ., | = ho5 77 o
| W+ _PSOC_NOSI 9p3 3 33752983 p3 2[3 WS KBDO e | 1 C5750 L‘é&f o, W5 LEFT OPTION KBD 2 o
I w7 _PSOC_SCLK 10p31 P3 0[33_ WS KBDS | LUF CEOZ 2 .+ W5 CONTROL_KBD 19
I =7 Z2_M SO 1l p5 7 P5_6/32__ WS KBD7 iy | = 2 3;41 CERM : o
| w22 G L 12P5_5 PS_413L VI KBDL .. , www.qdzbwx.com Vo5 0462 = +—0O
| a7 7 VIOS| P5_3 P5_2120 VO KBDZ 7. 1
w7 _Z2_SCLK 14p5 1 P5_0[29__Ws_KBD3 o | Us5750 £ RT- M
| — N~ OO N <
| SN T~ N 1) THEWL [ SLGAARO21 = FF14A- 30C R11DL- B- 31
\—1\—1\—1\—1(/)5 rxrx\—n—n—n—c bi57 | TQFN
| fana>AASaanaoana s =PP3V3_S4 TPAD a4 N J5713
BB EE RN KR INE | (2] CRI TI CAL
I TP_PSOC SCL WE KBD4 ! 4w+ WB_LEFT_SHI FT_KBD thina N — ) — W5 _LEFT SHIFT_KEY ., /51850752
, TP PSOC SDA e Kes : VS LEFT OPTLON KBD 2 ¥ | —rae VS LEFT CPTION KEY., SMC Manual Reset & Isol ation
| TP_PSCC P1_3 = WS_KBD6 7 - ar 37 W5 CONTROL _KEY . oft shift. option & control keys combined with pover button cause
| TP_I SSP_SCLK P1 1 TP_I SSP_SDATA P1_0 ! «7 B OONTROL_KED i > —1— e e i o mowm 15 1201 s s 15 10t povmres
| I SSP SCLK/ | 20}?3%01 I SSP SDATA/ | 2C SDA : our ALl 6 TSME TPAD RST L - No 1 PD on CE i nput pin PP3VS_S4 (symbol error)
I Z2_CLKIN £
24, . | |6 SMC TPAD RST L e
| a0 _USB_TPAD P 1W\’2 # USB TPAD R P TP _P7 7 | an  BEY CAPST EX CAPS EXY —CAPS EX
: 156w . (PP3V3_S3_PSOC) | 0 = R571%91 R571%§1 R5713£)‘3K1
1
| 9% 90 90
| 5702 12702 |1 o5703 |1 co7on . ik G
. i . 1
! s _USB TPAD N 1,34 2 2 USB TPAD R N 5 = 0%, 2ost, | 4 2 2 2
| y o PR [ 1
| 158w 0201 2 2 : s _=PP3V3_S4_ TPAD
201
I BYPASS=UB701. 23.19: 5 CAPS: EXT| CAPS: EXT| CAPS: EXT
L PASS2UE701. 22 19: ! ; ; :
I = BvhRs&-(Bro1. 22:10:11 o R5730 |'R5732 |'R5734 caps: eka
! I 19K 19K ZoK - caps: B GRSREREE 921
—————————————————————————————————————————————————————— 20w 20w 20w . Wmm 1
Ic [PIN NAVE | CURRENT | RSNS | V_SNS POVER TPAD Buttons Di sabl e 2201 2201 2201 LN%?:ZA%?}R R57131g1
— — BUTTON DI SABLE
a7 221 1AAN WA OFADLLE 6| _ MSOP 9%
TMP102 v+ 10UA 2.55 KOHM[ 0.0255 V| 0. 255E-6 W PLAGE THESE CONPONENTS CLCBE T0 35500 V& KBDLS C CAP VREE L ° 7 v zgg
80UA 0.204 V| 16.32E-6 W, 95 1 , D6 TS ASSUMES ThERE S A PPOVEZ H PUL P N M v AEmEES e ———e l——tl/ 201 V& KBDLS CAP.,
3Vv3 LDO VDD 60MA (MAX) | 10 OHM [ 0.6 \Y; 36E-3 W SSMVBN3 PE | 1 2 |- CAPS: Exm EivY
s | ko >t CAP_COVP_H 1
VOUT |60MA (MAX) |0.2 OHM |0.012 V| 0.72E-3 W ,_ CAP_VREF H 3[+] > R57139
PSOC VDD 8vA (TvP) |1.5 oM |0 012 v 96E-6 W o THE TPAD BUTTONS WLL BE DI SABLE CAPS: EXT| CAPS: EXT| CAPS: EXT 5
14MA ( MAX) 0.021 V| 294E-6 W, 2[GTU ST wen e D 1S a.oseD 'R5731 |'R5733 1R5735 A oM
o SMC LID LID CPEN => SMG_LIDLLG - 3,42V 10K 20K 2 2l AP s NK
18V BOOSTER VI N 4AMA (MAX) | 4.7 OHM | 0.0188 V| 75.2E-6 W o 2 MID——=—— 1 lbame= swunic<osov 250w 2/%ow ‘éow T N BTHES: 2w
N 2201 5201 ; M NZNECKZW DTH=0. 1
D\ CAPS: EXT
BOM Options available to CSA 5 TPAD BV FET: NO = CAPS: EXT : 738
TPAD_5V: sS4 Original inplenentation off PP5V_S4 = A H = . CAP_COVP_L_INV1(G DIVN3
TPAD 5V: LDO S4 PP5V_S5 LDO power in S4 only R5720 5V TPAD FET Caps Lock LED Drive CRI Tl CAL Hs S e grBe
TPAD 5V: LDO S5  PP5V_S5 LDO power LAANA2 ssvBKIE ARt SYVERE
5% D|3
Al | RC v a| ues are TBD Mjgg\g S:iL :::Z — V&_KBD15_C CAP_COWP_H | CAP_COWP_L | ®736 | *&738 | LED Current VESM : 2
5V TRACKPAD S4 FET TPAD 5V, FET: YES RoS( 0N 29 monm @ 5v z L : of f off none H
CRITI CAL 1 0 1 on of f source K 4
sgjlggl LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CAP_cOVP L 1|GT S|z =
. =PP5V_S5_TPAD scra-et
e — .
TPAD_5V FET: YES. TPAD_5V_FET:|YES L = @ -5 5\\//CLS|5ARS*‘; CUMULLUS ., —
Ssgz;zl:ill TPAD_5V_Fi YES ’chuizli _‘_ - > M N:H ﬁK B¥¢ 58w Istc MASTER=D2_M.B_KEPLER %‘c DATE=12/ 08/ 201
S0 Ve 1 i KEYBOARD/ TRACKPAD (1 OF 2)
i «| TPAD_5V_FET:|YES
TPAD_5V_FET: YES
R5722 oA d} Appl e Inc.
. - 3K, pRVCUMULUS S e BOM GROUP BOM OPTI ONS © <E4LABEL>
o 50 =P5VS4_EN M 1'8'% TPAD_5V_LDQO S4 TPAD_5V_FET: YES, TPAD_5V: S5 NOTI CE OF PROPRI ETARY PROPERTY:
— 10V
- 2% xR 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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. =PP3V3_S0_TPAD

'R5858
470K
5%15}4\/
2%‘&
48 39 (OOT} SMC_SYS KBDLED CRI Tl CAL
J5815
'R5859 AA07A-SO10- VAL
4. 7K F- ST-SM R
%
Tew m
2
.5 - _KBDLED CATHODE2 2l 6ot KBDLED CATHODEL1 ; 4
w7 _PP_KBD B TV 41 5 o3 PP_KBD BOOST VOUT ; 4
: SMC KBDLED PRESENT L 616 o045 5815 PIN 5 1S GROUNDED ON KEYBOARD BACKLI GHT FLEX
T2 s
0 O
13 |
Q 14
Keyboard Backlight Driver & Detection P

To detect Keyboard backlight, SMC will

516S0899
Keyboard Backl i ght Connect or

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

=PP5V_S0_KBDLED

s SMC SYS KBDLED 1,2, 2

a8

15251701 COvVBO

CRI TI CAL

L5850
10UH 20% 1. 4A- o 170HM

1 KBDLED A K

37150490
CRI TI CAL
D5850

SOD- 323

il

‘5810 SICLRTRE PIEGIOL0BEA Lcsseojicsselicssezji cssesJi 5864
0, 2 1 oUF 1 OUF I OUF 1 OUF 220PF
5 Viow XVB850%) T iy ~ U ~ Uy ~ iy ~ iy
: %gé, %gé, 55 2402 M 8355 3355 8355 3355 $aB =M
B 1 1
0603 0803
1 METV KBDBOOST XW L
= NOSTUFF —
- 'R5870 AGE=3
PPVI N SO KBDLED C 237K 19?517
|- cs850 [: 5851 P T, 8
TOF 0. 01UF 2302 65
S % S 18y PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
X5R X7R- CERM
. GND_KBDLED AGND T 603-1 T 0402 11650004 2 RES, MIL FI LM 1/ 16W 0, 5, 0402, SVD, LF R5852, R5853 CRI TI CAL KBDBKLT: PRCD
5 ! y NOSTUFF
L PVDC_KBDLED 1'1?6:1(871 L5871
o Jicess2 - ok 1 58
TUF - "~ wisw 3g
2
R5§O%0Kl . GND_KBDLED AGND BR Us850 D _KBDLED_ AGND a8
59 TQFN
ey KBDLED _EN 6 |en Y 9
402
’| _sSMc SYs KBDLED FI LTER 5 |owm E ovpl 12 KBDLED OVP
R5851 KBDLED RSET 3 lrser @ KBDBKLT: ENG
KBDLER FPW 8 |rpw o RECTPwM R5852
% 3 §
o KBDLED FSW i o - KBDLED CATHODEL R AN — — El(;(EBDLED CATHODEL _, .,
o KBDLED 2 |l o i e RS F VRERERR [ BHES: 2 W
I _LED= 804/ RSET CRITICAL |14 ,c LKBDLED cATHODE2 R 402 R KBDLED CATHCDE2 .,
T = :
NEET |'mogss |'Rogsel 5858 R854 | wostuey o Nl k; 24 PERGRERRS
s 40. 2K~ 137K 59 'R5857 T 02
33PF 1% 2 B 116w < a A
T & R N 5 N I RS
o=l 2402 2402 KBDLEDCOMVP | QRC 1/ 16w 1 -
r 2402
FSW =1 1+ C5855
SEE SPEC FOR OTHERS — §;,0082UF
. XWE800
X5 SM SYNC_WASTER-D2_M.B_KEPLER SYNC DATE=12/ 08/ 201
GND_KBDLED AGND L5y | ETTSEE e SESE
T NTERY KEYBOARD/ TRACKPAD (2 OF 2)
= TR ROTEE g |
CB Appl e Inc. <SCH_NUM-| D
= = S <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_ OF APP
THE POSESSOR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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s _=PP3V3_S3 SMS

BYPASS=U5920. 14: 13: 8 nm

SMs SMs
PLA | DE=T¢
C5926 1| | C5922 & Y-S CESIDET® o6 | nosTURF
12%% —_-— go-;éur VOO VDD_10O 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
M
0 30 ¢oomp—SMB LINT L 1t I NT1 SDA/ SDI / SDQ & 12C SMC SVS SDA R 201
7 _TP_SMB | NT2 9 |1 NT2 ScL/ sPd 4 12C SMC SMS SCL R Svs
~ 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
LotoF  Loior Lo ( BYRO
-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 RO alg
561 RES/ VDI VDD_I O = oo
2 )|
4 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%
PLLFI LT RES1 1720w
11 “’F
RES2 201
RES3| 12
GND
™
—
PLLFI LT GYRO )
GYRO
1 C5942 L
0. 47UF =
10%
2 8l xR e
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 =% F
10K 2 2%
%
1/ 20w 201
5201

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

DI A TAL ACCELEROVETER & GYRO

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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s =PP3V3 SUS ROM

DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED

Hi gh Speed CLK Frequency - 50MHz for fast

1
R6101 6100 * ®| crmica
3, 3K 0. 1UF —— VDD
oo 0T U100
, %01 YoR GoY 64MBI T
WSON
41 40 (TR SPI_MB CLK 6 |sck SI/ sl a0
SST25VF064C
o I SPI_MB CS L 14 e OMT_TABLE )
SPL_We L 3 | wor sa sa
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

SYNC _DATE=01/20/ 201,

ISYNC MASTER=J13_M.B
TTILE
SPI ROM

d} Appl e I nc.
®

TR E—
<SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

|

<BRANCH>
e —
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www.qdzbwx.com
APPLE P/ N 35352355
L6201 UB201 CONSUVES 40MA MAX. FROM 1.5V RAIL
FERR- 22- OHM 1A- 0. 065- OHM PP5V_AUDI O HPAMP o
o [Ty—=PPLV5 SO AUDI O 1 | R B . . PP1V5_ SO _AUDI O DI G
M N_LI NE W DTF=0. 6 WM
0201 M N_NECK_W DTH=0. 2 mm
c6210 |t 1CB211  VAMERSY
4. 7UF 0. 1UF D
ie% éo;/:/ " PP4V5 AUDI O ANALOG m 51 54 55
oR 1 2 2 xR CRI TI CAL CRI TI CAL
A 201
C6219 * Cg’ 1JL_J|‘! : : ?6&:13
= . . - L
) 10 6218 1| ,|' C6217 BT o I
55 54 52 51 GND_AUDI O CODEC . P(jf\v/ 2 0. 11%50 p— %DO%UF X5R- %grin é‘slg-zglzﬂm
- . < © n 16V
ss o =PP3V3 SO AUDI O 55 54 51 [T)-EPAVE_AUDI O ANALG éHéTIZCAi N N C&Té% orosrLLe o N s x7R-c 2 : izAEST pay, 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| O 15 = =
'R6250 'R6210 ig‘zﬂ 2 2 )g‘(g’zﬂ M N_LINE wmwﬁuw d 29 VBI AS_DAC
R6§52 g %gK 1R6251 it 0405 %262 YAl L gTH=0. 15Ma 44 v FiLT+ :gg}ij M LINE W DTH=0 3Mu M N_NECGK_W OTH=0 10 2tg :g :g LR oo = 5
16w o M N_LLNE_WOTHEQ aMg M N_NECK_ W DTHEQ 184
55 7 [T SPKRCONN_L_I @ /vv\/Q freat 10K 1/ 20w CS4206_FN 41 |VHP_FILT- %20 1 - oD = =
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 -
ME-LF
FG = HI GH MELF 2402 ss 7 [TR)-AUD_DM C SDA1 2 _|GPI 0O/ DM C_SDAL LI NEOUT_ L1+ 35 AL LOL L P oD 5 |
R6§53 SPKROONN_L_I D R 12_|GPI Ol/ DM C SPAZ ) LI NEQUT_L1- 34 AUD LOL L N fooTy 53 @ LFT SUBWOOFER AMP. SI G SOURCE
55 7 [T)—SPKRCONN R I D LANN 2 SPKRCONN R 1D R 14 |cPl o - LI NEOUT_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
V- LF
AUD_SENSE A 13 31 AD LR L P
402 55 [Ty~ S50 SENSE_A LI NEQUT_L2+| oD 53 78 LFT. SPKR . SIG sou
LI NEOUT_L2-| 30 AD LR L N oD o 76 AM CE
GPI B = SPKR AMP SHDN CONTROL
sa 518 [TN)-=PP3V3 SO AUDIODIG 4 . LI NEQUT_R2+|_32 AD LR RP oo 50 7
45 |FLYP Ll NE o |33 AUD L2 R N RT. SPKR AMP. SI G SOURCE
43 |FLYC OUT_R2- oD 5@ 7
C6216 |t 106226 42 |FLYN
1F 0. 1UF M CBI AS|_16 TP _AUD CODEC M CBIAS
TS 2 M Rk SreES: 2om
R xR 3 m_H CRITICAL M N_LI NE_W DTH=0. 20MVi i
v 54206 VOOM M NNEGKW DTH=0 151
1 S T2 00N 2801206 VOOM C
= 1 VL_IF
LI NEIN_L+[_21 NQ_TEST=TRUE NCAUD LI P L NC
- HDA BI T CLK 6 _|BI TCLK LINEIN G NQ_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 %% = < CODE
e 5_[SDO Mo NL-| 17 AD MC IN. N o EXTMC C I NPUT
VE- UF M CI N_R+|_19
11 * =
7s 17 (0T} HDA SDOUT i | | RESET M CIN_R|_20
7s 17 [T HDA RST L TP AUD MC INRP
ZAUD SPDIF_IN 47 |SPDIF_IN
- ADd_27 CS4206 _VREF_ADC _—
AUD_SPDI F_QUT 48 |sPDiF_out VREF+_ N CLTIE W DTTED- 2V NC TP AID MC INRN -
M NNECK_W DTH=0. 15M1
DM C SCL| 4 AUD C CKH R R6241
'R6254 - | 0
; LAANZ AUD DM C OLK o =
20w DG\D THRM PAD_AGND 1/%0w
MF
pt01 1 o J 20
< o
L c6224 |, ,|' C6225
= = 1UF—— ——10UF
20% T 20%
16V 2 2 16
TANT- PaLY
0603- SM 0805-LLP-1
R6220
5 B
547@ AUD_SPDI F_QL ACK 1AAAN2
5% 55 54 52 51 GND_AUDI O CODEC M N R DD M
%/F}E‘é, VOLTAGE=0V
402
DI FF FSI NPUT= 2. 45VRMS
APPLE P/ N 35352456 SE FSINPUT= 1. 22VRVB e
DAC1 FSOQUTPUT= 1. 34VRMS
L6202 M NI NE W BTHSO. 20M DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
FERR- 22- OHW 1A- 0. 065- OHM y&v;gg%y DTH=0. 15M1 DAC2/ 3 FSOQUTPUTSE= 1. 34VRMS
D1: PLACE XW5201 NEAR 5V SOURCE LYY Y Lz PESV ALDI O HPAMP 5,
0201
X201 L6200 M N_LI NE_W DTH=0. 20MM M N_LI NE_W DTH=0. 20MM
FERR- 22- OHM 1A- 0. 065- OHM M N_NECK_W DTH=0. 15MV LBZOO M N_NECK_W DTH=0. 15MV
S VOLTAGE=5V oS 1748 VOLTAGE=3. 5V
8 =PP5V_SO_AUDI O 1 2 _PP5V_SO0 _AUDI O XW, 1 2 4V5 REG I N SIIN SN OJTl PP4V5 AUDI O ANALOG @51 54 55
M N_LT NE_W DTF=0, 60
M N_NECK_W DTH=0. 20M\ 0201 CRI Tl CAL
VOLTAGE=5V R262220 4V5 REG EN 4|EN NR/ FB[3 4V5 NR
s 510 (TN)—=PP3V3 SO AUDIO DIG 1 ANA 2 s
59 G\D CRI TI CAL CRI TI CAL A
1/2%:\/\/ 1 6200 B Cg 1%'2: N 1 ?60%93 SYI\CII II\ﬁSTEle AUDI O SYNC DATE=06/ 06/ 201
=i Xv6200 AR CODE
T s By T, AUDI O C/ REGULATOR
2 xR 1 % 2 X5R- CERM 2 2 X5R. CERM B/ B R
402 0201 0201-1 C'—' U
= G\D_AUDI O CODEC 152 54 s d} Appl e I nc. L_NUI
®
l PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5 NOTI CE OF PROPRI ETARY PROPERTY:
= THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 62 OF 132
Il NOT TO REPRODUCE CR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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 :}“(/EK
M N-KENR_VY BTHES: 36WM 1/ 20W
R630Q" 5
5%
1/ 20w
M
201,
55 54 51@ GND_AUDI O CODEC
R6310"
39
v 23w
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

SYNC _DATE=06/ 06/ 201,

%&: MASTER=D1_AUDI O
AUDI O HEADPHONE FI LTER

D
<SCH_NUM-| D

i

d} Appl e Inc.
S <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\D_'>

PROPRI ETARY PROPERTY_OF APPLE | NC,

THE POSESSOR AGREES TO THE FOLLOW NG R —
| TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 63 OF 132

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART 52 :F 80

IV ALL RI GHTS RESERVED
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78 51

53 9 PPSV_SO_AUDI O AMP.

L

oD 7 55 78

oD 7 55 78

Qo 7 55 78

oRITICAL
f
ce612 |,
oRITICAL oRITICAL ey
L6610 6613 e PLACE_NEAR=US610. AL: 5. 1MV
FERR- 1000- G 0. 01UF TPy 1 CB611
NO_TEST=TRUE
78 51 TR)—AR LR LN 2 7ol 2 an sexeave TIND ‘II= 2 0. 1F
0a02 L iov
CRI TI CA Ton = 2 xR ceRM
sov PVDD 0402
L6611 c614
4X MONO SPEAKER AMPLI FI ERS (MAX98300 & SSMR375) FERR- 1000- GHM P it U6610
APN: 35352888 & 35352958 ) 2 NO TEST= e =
7 5 T i P 8 Ln_SPIRAD LI NN ) SPKROONN L oUT N
GAIN = +3 DB | g CKPLUS_WAI VE=ndi f pr _badt er[m MN_LI NE_W DTH=0. 40 M1
oa02 i 4 M NNEGC W DTHO. 10 14
1ST ORDER FC (L&) = NOM 569 HZ ORI TI CAL Lo = ) pr_pbadter m
1ST ORDER FC (SUB) = NOM 9 HZ Towon
53 AUD_SPKRAVP_SHUTDOWN L .
SPKROONN L ouT P
LI NE W BTTR0. 40 11
L6601 M N NEGC W DTHO. 10 104
FERR- 1000- GHM )
R6600
51 > AUD GPIO 3 1 2 100K
0a02 110w
ORITICAL e
0z
2
53 9 PPSV SO AUDIO AP R
oRITICAL
CRITI CAL 6622 PLACE_NEAR=UG620. AL: 5. 1MV
L6620 6623 :
FERR- 1000- GHM 4T 2 06621
0. 01UF 20% 0. 1UF
oo o
78 51 : sl 2 \n_SPKRAVP_RIN P e v VDD 10%
! 2 ar co SprRCON R QT P
oRITICAL
T cAL 1o = U6620 otz T R-LINE W OO, 30 WY
e 0021 C8624  om et MAX98300 L M RNEGCWOTH=0. 10 M
+ 1000- O EST=TRUE we = SPKROONN R QUT N
0. 01uF NO_TEST=T
R . I 78|_sPKRAVE RIN P AN+ QuTH_BL M N_LI NE_W DTH-0. 40 WM
78 51 78 UD_SPKRAMP_RI N N 1 2 & = M N_NEGC W DTH=0. 10 M1
7 aut-
i e
oRITICAL Lo
¥R 53 _AUD SPKRAMP SHUTDOMN L R 2| SHDN* GAl C3 _SPKR R GAIN
#2Ine
NOSTUFE R6620
R6601 100K
100k PGND 55
530 PSV_SO_AUDI O VP R 55 oW
20w 9 ey
W w0z,
201,
PLACE_NEAR=U6630. C2: 5. 1MV
ORI TI CA ORI TI CA
1 1 f
P 4| ce635 .| 08632 6631 I
oRITI CA —— 4t ——47UF o L
L6630 6633 T 20 =T 20% 1o%
FERR- 1000- CHM 2 &3y 2 &3y 2 X7R cERM
0. 2208 BY. Tan PY. Tan .
. ) L NO_TEST=TRUE 0805- LLP 0805- L1 0402 SPKRCONN SR QUT P. ooy 7 55 7
78 51 78 RSURIN P M LI NE W1 DTH0. 40 TAT
002 | U630 M REGCW BTH0. 10 W
10 SSMR375
16v. CsP
i [N uT+[ S
CRITI CAL AN ouT- |2
oRITICAL
L6631 06634 M ~
FERR. 1000- OHM 53 AUD_SPKRAMP_SHUTDON L SD* GAl TP _SWR GAIN SPKROONN SR QUT N @ 7 55 7
0. 2208 M N LINE. W1 DTH-0. 20 1T
. 2 e epcel ® M N NEGR W BTH. 10 WA
78 =
0402 GN\D
o 3
530 PPSV_SQUAUDI O AVP L
oRITICAL o CRm PLACE_NEAR=US640. C2: 5. 1M
L6640 CB643 ! G642 08641
FERR- 1000- GHM 0. 2200 —47uF —
A . NOTEST=TRUE Ui NO_TEST=TRUE = 2o 10w " .
Do N D SEKRANG | SUBLN_P LSRN P o5 ROOW SL_ouT
e 5 0> e i Gs0s-1Lp 2 Ravoa O mmica ? ar cerm oD 7 e 7
0402 0805-LL VDD a0z M N_LI NE_W DTH=0. 40 M
10% M N_NEGC W DTH=0. 10 M1
Lov. U640
o SSMR375
o ;
CRI TI CAL i o) e e CKPLUS_WAI VE=ndi f pr _badterm
L6641 GBoaa " - CRPLUS_WAT VE=pdi [ pr _badt erm
FERR- 1000- GHM o oatr I N- QuT-
. . o TEST=T i [ . - SPKRCONN SL_Qut P 755 78
75 51 TR o e 78 L SPKRAVP_I SUBI N N e LSTRIN N 53 AUD_SPKRAVP_SHUTDOM L SD* GAl TP SW GAIN LN VI D0, 40 1 oD
sioe 17 M N NEGEW DT, 10 14
1o -
i G\D
3

ooy 7 55 7

SYNC_DATE=06/ 06/ 201
e ———

e
AUDI O

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

<
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SCH_NUM>
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8 7 6 5 4 3 2 1

55 51 PP4V5_AUDI O ANAL OG

sas s =PP3V3_S0_AUDI O DI G ORITI CAL 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
12C PULLUPS ON SOUTHBRI DGE PAGE 1o 2 Xeiceru M KEY 1A
2’641: APN: 35352640
2 M KEY ADDRESS: WRI TE=72H, READ=73H
i L6754 M N_LLNE W DTHD. 20M0
g FERR- 22- OHM 1A- 0. 065- OHM M?ANE?:(EV:EJ*D 1smm
YOO , =PP3V42_G3H AUDIO 1 (Y Y Y L2 . PP3V42 ,GH3_AUDI O LC D
P o201
CD3282A1
vese 1 C6790
s« AUDI O SCL C3 |sc. mceiad €L HS M C BI AS TUF CRI TI CAL
s AUDI O SDA B3 |spa  perecr] BL HS_SW DET 2 1 6754 FERR- 33- OGS § HA- 0. 09- OHM
—— 0. 1UF
v o AUD_| 2G_ I NT_L 2 fin eveasq DL HG RX_BP s T us HS MC 1 (YY Y2 AU CONMC
NO_XNET_CONNECTI ON=TRUE X5R- CERM 0201
25 A3 ) . _ 1
m—AUD_| PHS_SW TCH EN ENABLE RG 754" = ozo1 .
Al |HDET 1K ss sa 52 51 GND_AUDI O _CODEC L6700
- o o s 120- OFIVF 25% 1. 3A
= 2 8 2 28 3 . US HS GND 1 2 ; AUD_CONN SLEEVE XW
. g C6756 2 S HS O 5 _
R6755 1 0. 01UF M N_NEGK_W DTH=0. 06Mv 0402 | - :
100K g & T ¥ N CRITICAL =
v o2 = U6750 L &8
201, TS3A823|;5YFP 120- OFIMk 25% 1. 3A
o GRITI CAL . CH HS G\D 1 2 ; AUD CONN M C XW
5554 52 51 GND_AUDI O CODEC CHS_CLAIMPt M N Do, S 0402 N-NECK-W DTH=0 2
NO_XNE|_CONI RUE INECTI ON=TRYE
I rogss [ RIBTRIET Yl
2 1 1R 2 15 2 CHS CLAMPO CLAVPI
- G752 uZbw uZw ubw B4 | cLavpo APN: 51050009
0. 10F R6750 Pzt Pzt Pzt o s« =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 5% % HS MC LO DL | ReF M cz| CL o 7 @m—AUD_SPDI F_QUT_JACK J6701
¢  R6756' CRIT1 CAL vgow 51138- 0274
R 1C6750 201 F-ST- SM C
201 100K s AUDI O SCI3 | sc. AUD_TI PDET_I NV 22
K 6800PF - AUDLO SCIAS | . ) _
v, 11250 1% o1 AUDI Q_SDA4 | spa = I e
0. 10F 201, ? BE IR EM RETEQ A2 | ADDR —,
o @A MCINL N _1f|2 HS MGLO | NN 2o o ot
| [ 5% 6 6 G\ND O O
Joge 1/’%_8w XV\BQZSl ~ 210 o2
=5 NO_XNET_COWECTI on-TRUE « AUD_HP_PORT_REF (3 2 s 8(s = 10 o2
R6760* PLACE_NEAR=UB750. D1: 5. 1MV L9,
475 NO_XNET_CONNECTI ON=TRUE sa US _HS_GNO 13 ST
5 g 0o
50 EI LTER TO, 5SS IHQEBAND Y Zﬁﬁw > CH HS QD 7 151 5 o} 16
NeCRERRHE B ORATPARY A 201, w5 5 » __GND_AUDI O CQPEC FERR- 33- OfM 0. 8A-0. 097 CHM 1o ofas
NOSTUFF Gl HS M C L (YY) 2 7 AUD_CONN_SLEEVE 1 ST
0201 _—
ss s 52 51 GND_AUDI O CODEC . zj 9
CRI TI_CAL
L6705
120- OFIVk 25% 1. 3A B
o mo—AUD HP_PORT R 1YY Y2 ; AUD CONN HP_RI GHT
MN_NECK-W DTH=0. 1MM 0402 \nl - :
| 2C ADDRESSES
L8?|7TI CAL
M KEY u6751 READ 0111 0011 0X73
MKEY  Ue751 WRITE 0111 0010  OX72 FERR- 470- OHM
cHs U6750 READ 0111 0111  OX77 o AUD TYPEDET 1 (Y Y Y\ 2 :AUD CONN TYPEDET
CHS u6750 VRI TE 0111 oO110 0X76 0201

Ismc VASTER=DL_AUDI O SYNC_DATE=06/ 06/ 201
e ———
o

Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 67 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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CCDEC QUTPUT SI GNAL PATHS
SPEAKER CONNECTOR HP=80HZ
FUNCTI ON VOLWE COWERTER PIN COMPLEX MUTE CONTROL DET ASSI GNVENT

APN: 518S0627

ieILine ar oxe2 (2) oxe2 (2) 009 (9.4 wa ox09 (8)
esTERS o0t (1) o0t (o) oxo8 (1) @ios wa 2-M C CONNECTOR

s. 0x03 (3) 0X03 (03) 0X0A (10) @03 NA

seore ar wa 008 (8) ox10 (16) wa ooc () R6885 G ey CRI TI CAL

N 0 7 CON_DM C_PWR J6802
CovEC 1 heUT 51 AL PATHS %515 =PP3V3 SO AUDIO ] o 7817L- 8006
Funem o cowerren o oL e oer Ass T MiéEEF QRTICAL —O
omc 1 0x06 (6) 0X0E (0.8 ava NA R6§ 4 FF14A: 6]06210111 B- 3H SPKRCONN L_OUT P 1
e ows (9 oz (12.0 e owe (12,9 51 7 (oo-AUD DM C SDAL 1 2 ; CON DM C SDAL A - vinalid ne D S RGONN L OUT N > g
%% 7 71 7
SPOIF IN ox07 (7) 0X0F (15) NA NA 1/51/sw 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 1O 5 53 7 [y SPKRCONN_SL_QUT_N 6o
. . 9 ]
e o 12 +—20
KEY | NTERRPT PIRQ H @05 6 =
i s R6§83 °
s <on AUD DM C CLK 1 2 7 CON DM C CLK NC)EBO CRI TI CAL
118w J6803
Ve 78171- 6006
£ M RT- SM
PORT B DETECT( SPDI F DELEGATE) PORT A DETECT ( HEADPHONES) _7O
o = o AUD_SENSE_A 5 53 7 >-SPKROONN_R_QUT_P 1
SPKRCONN R_OUT_N 5 g
'R6896 'R6895 s = 7 o SPKRCONN R | D 3l g
20. 0K 39. 2K 4o
% 6 % _ 0 55+ [>-SPKRCONN__SR_QUT_P 51¢
24 o 2%_2&/ =+ =PPSV_S4_AUDIO s o2 7 > SPKRCONN_SR_OUT_N el
{AUD PORTA DET L ., AUD PORTB_DET L SPEAKERI b SPEAKERI D .
%3897 {ole ? FARTLE R6810* 'R6811 __—( )
SSMVBNILSAFE SSMVBNILSAFE 100K 100K =
SOT563 | K 563 | Kh 15 16w
H H ik, bt
2[e% s 5[ s, w57 > SPKRCONN L_|D | SPKRCONN R | R+ s s
AUD_OUTJACK_| NBERT_|
s [T = — = R6812* 'R6813
100K 100K
R680 AUD TYPEDET_CD - 1§g/ %15}4’
4 2 2 2 PORT C DETECT( SPEAKER M SMATCH)
ss 5452 51 GND_AUDI O CODEC | 2 100K, PPAVE_AUDI O_ANALCG SPEAKER| D SPEAKERI D
oW IR6801 o 5 o AUD_SENSE A
- 3 ’ 1%%@ SPEAKERI D
83 . oy 2%1 R6816 SPEAKERI D
@S 5{«4 . AN R6894
8 <[] © | AUD TYPEDET M 10K
Lo Vok¥ itk
b5,
R6803 =
- PP4V5_AUDI O ANALOG 1 5 o 0 ZPPSV_S4_AUQO
o 50 52 PPAVE_AUDI O 1 AUD TYPEDET QD | NV SPEAKER| D AUD PORTC DET L
5,3:/8 106810 S e
1/ 20w 6 UF
201 Cg)8109 1| PLACE_NEAR=Q6800. 4: 5. 1MM > 29%
i 1 X6R
G}Lé"/ nE 201 SPEAgglgl D .
XBR L D
. & - 5 SSNB%%S%T'%'E?_] ';
SREAIERL SPEAKERI D 1
ue800 L6802 SPEAKERI D -
1 GND AUDI O o MCP6514 POS 31, ™5 MCF6541T FERR 1000- OHM R6820 2[6 " sty
s _=PP3V3_SO_AUDI O RE867 oD st 52 54 55 1 6514 OUTL (Y Y Y 2 SPKR MATCH DRV R,&;\/z SPKR MATCH DRV
0402 5%
LAAN,2_AUD_| P_PERI PHERAL DET o - MCP6514 NEG 2 5 RESpW
5%
1‘|‘?76K865 Mzgg}@’ o _=PP5V_S4_ AUDI O
o‘é EXTRACTI ON NOTI FI CATI ON SP ERI D =
e R6814:
2 274K s 5052 50 OND_AUDI O CODEC |
‘Roges . oy e
£ Hoow AUD_TI BDET_FET1 AUD_QUTJACK | NSERT_Lgry, s ab, SEEAER D
2201 APN: 37650613 o 145' 3IS
803 SPEAKERI |D g
SSMBNISAFE (D]o B803 |2k R6815! L g P ok AUDI O CONNECTOR DETECT STATES
SSMBNL15AFE 90. 9K
KH sots63 | K 0, of UF
— — %1 W 5 8\/’ NOTHI NG SPDI F HEADPHONE
“ E - Zbg 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 1
AUD_TI PDET_I NV 1. 5K2 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 ?SFSZG\E) . e SV DATE0 06 Z01
2 38K 38 —F i&%"FEEE’ Alternate Parts AUDI O JACK TRANSLATORS
oy ayepe e |
PART NUVBER | ALTERNATE FOR| BOM CPTI ON REF DES | COWENTS: d} Appl e Inc <SCH_NU|V|> D
N 6862 8860 £C = 10614 L s o GND_AUDI O CODEC 353S3452| 35351286 U6800 | MAXI M ALT TO NI CROCHI P ® |nge <g Ew4LABEL>
SSVBNISFE Vth = 0.8V to 1.5V 376S0975| 37651081 Q6800 | TOSHI BA ALT T DI CDES NOTI CE OF PROPRI ETARY PROPERTY:
SSMBN15FE | GSS = +/ - 1uA THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
FLEX- SI DE RPULLDOWN = 100k (TB 49.9k in REV 3) THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 68 OF 132
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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MagSaf e DC Power Jack CR'6T€')CAL
6AVP- 32V-0.00950HM —PP18V5 DAl N CONN
1 — — 8
0603
CRLTI CAL - 42 G3H REPROT
537]860908%08 o SN '
g + conos
O———_ . PP18V5_ DA N FUSE 2000 acenen ne-puace s wns00 and sa1
= By oon 2 18y, oo www.qdzbwx.com
CFANC: VOLTAGESTS. 5V . TC7S£?:EAPE b
ot Sorees,— 2= , SMC BC ACCK 20 40 D
o
ot L
5
o7 NO_STUFF
g 7 __1 C6/19U(F):5 SMC_BC_ACOK_VC{ . _=PP18V5_DCl | SOL
o 8 —; 233{ BLEEDER
o 603-1 C6900 1 CRI 5I2CAL
O—- 0. 1UF —— |
%3 SBEG3IROW
03
518350543 U900
N@é%géo DCl N | S BLEEDER P$RC
. ADAPTER SENSE 5 4 SYS_ONEW RE (g RERERRY BIFES: 56Mu
CRI Tl CAL L 20 —
= N GO 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 1R6930 1/20W for both MPMA and MPMb.
send transients onto ADAPTER SENSE when AC |5 & 1K = QS910 5201
BLEEDER SI'5419DU L
@920 PONERPAK -
= DCI N | SO BLEEDER R} ACB407A @ L e —
\n - . 201 sor23 1
3 1{e wl s 4 11Rg’0?(10 When input voltage is 2V the FET will be off
930 ol 5% bl ocki ng the | eakage path and 22. 1K can be
%002 6912 1 W'  properly detected. C
SOT23- HF1 s 4 0.047UF —— 2201 . . .
10% When input voltage is at 16V+, FET will
2 1 BLEEDER oxn 2 ngl%l conduct and power charger and 3. 42V reg
Il?(()SK921 DCI N | T R 1 2 \
£ ?onlsw 1/%;/5w
= 5LF 201
{ DCIN | SO._GATE
PLACE COMPONENTS NEAR BATTERY CONNECTOR AREA L b D?TQZ%GO .
PPVBAT G3H CONN , ., 6.8V Zener 7 GDZT2R6.
A
SYSDET_3_4 = =
C69501| 69601 .
0.1 L 1UE L Mt
&Y e 908- 4777
e eovt CReaso- R6920 CRITI CAL PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | ORI TICAL | BOM OPTI ON
’ I NTERPOSER- D1- TOP 47 13850811 3 CAP, CER 4. 7UF, 10% 25V, X6S, 0603 6990, C6991, 06992 CRI TI CAL
COMBO- SM 1 2 PP18V5_ DClI N CONI
l M > 1 e \/N%’\; RsBRO330CW
o ° 1 =PP3V42_G3H REG
= AZLon2 E3p1-E3 805 3.425V "G3Hot" Supply °
ﬁ OA3 E8p Eg R6905 PPVI N G3H_P3V42G3H
A4 E9 . m Supply needs to guarantee 3.31V delivered to SVC VRef generator
o erog] £10 .+ __=PPBUS G3H 110 RESEY B2 i
ﬁ; gﬁ; Foo{ F2 Ngip =18. e OM T_TABLE NO_TEST=TRUE B
29| Sao Fo EZ 0 C69921
a0l S0 FP0 4.7 -
O F9o-|F9 8% %>
Bl 81 Floo] Fio ea  =SMBUS BATT SCL 2 X5R- GER - - T85A- 460MOHM
o] [} G <D
B2| ~B2 @
B3 Glo Vout = 3.425V
o83 eole
:g o84 @Bl @B 100MA MAX QUTPUT
B6
B7 257 gc g (Switcher linmit)
:2 OBZ ng =T =SyBUS BATT_ SDA 1 -
OB ->— ez -
B10| ~B10 Hig | HL 2 %E%/QF’W, 12 CRI TI CAL
cl sa o2 1 201, 1 C69 _—
e o P3V42G3H FB — 28
aloe Mot CRI TI CAl s |? 6%52
Aloot ooy D6950 | R6996!
6| 06 (& RCLAMP2402, 2005}
c7 OC7 ch J1 SC- 75 1/ zng
fe:1 e J20] 32 2015
o] Joo 135 38 SH6950 -
C10] ~5C10 Jagf da 4.00D2. 71 D-1. 8H
370437 2 Vout = 1.25V * (1 + Ra / Rb) _L
DL oDt ol se =
= e 36
‘o) e —
or [ S ' A
xSl Pin 63 (SH0962) is Neoconix stiffener, 860-1533  Evmrer=rem o oreer
‘o) . ) )
o] Joo TALLL 64 Pin 64 (SH0961) is Neoconix tall locator pin. 860-1530 DC-In & Battery Connectors
DIOL D10 SHRTI 65 g Pin 65 (SH0960) is Neoconix short clocking pin. 860-1529 T RO
d} Appl e Inc. —
®
l NOTI CE OF PROPRI ETARY PROPERTY:
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2 1

Rever se- Current

Pr ot ecti on

PPDCI N_G3H_DRA NOSTUFF
@;Eﬁ&ggg‘.'%”:g B nrmC7080 1 R7092 M N-MEGK W BFHES: 25, For Erp Lot 6 spec R7899 .
. 7 » CHGR DO N D R1ANA 2 B5Vy_VIN P5V1_BOOST <E53“=BJ-Aa—L;\W/\/\£MV
I nrus h Li mter X5Re UISF I M N-EFRE-W BFES e %13/&%02 mﬁf&g{l‘iw 1716
= C70901: © © C7094 1
4. 7%% VIN BOOST 0. 22 CRI Tl CAL R7891
ROM ADAP NONONC U7090 L7095 1 2 _PP5V1_CHGR VDDP .,
F TER J XX " X5R 8%03 2 LT3470A 8t 20% 0. 39A 0. 435@M w prreo. 25 YN
. _=PPDCI N_S5_CHGR ~ OM T_TABLE DFN FLNE-W BTHEG: 67| 47263
I SHDN* sw4 PSV1 SW 2 -V n
] L] PPDCI N G3H | NRUSH = 35 DP418C- SM CRI TI LCRI TI CAL
TR RS § e R A MNCRERW DT 25 i Lmogﬁdtcmgg
1o I Rkl NCxNe . B TR P5VL_BI AS- 5d87] UF UF
R7Qs0 - 7958 T i
—_— — 2 - 2 -
o AT, oo - 1/ 200 0865 o8os YU = 5. 50V
1¥ o o = o 100MA MAX OUTPUT
CRITICAL o TE DI (2 2 = (Switcher limit)
M [ERESS 3 ) P5V1_FB
s =PPDCI N_S5_CHGR | SOL 16RZ7K081 L R70<$5Rgl>
70 e e
2
SBROS30CW (CHOR_AGATE) Vout = 1.25V * (1 + Ra / Rb) 200,
— >|—| R7005 ( CHGR_SGATE) |
3+ CHGR DCIN D R 1,\3\9\/2_(_(]131_[1]_&_ R71%21 =
5% 1 2
ACIN pin threshold is 3.2V, +/ - 50mV _ZD'J b&éﬁw 1 C7020 i LR CSI RP 3 1%'(;2'8“- PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
Di vider sets ACIN threshold at 13.55V — 0, 047UF 402 Q-92 13850811 1 CAP, CER, 4. 7UF, 10% 25V, X6, 0603 c7090 CRITI CAL
I nput inpedance of ~90K meets 30mA max | oad 2 ogg'zCEm R7022 » CHGR CSI _R N o 1632W NOTE! C7080 is the same APN, but NOSTUFFed per <rdar://problem 11815538>.
sparkitecture requirenents ., 107,
PP5V1_CHGR VDD RZO701 Y PPDCI N G3H_CHGR
s _=PP3V42_GBH CHGR VNTER WETHS: 2 /i 1LANAA 2 g PPSVL CHGR VDDP ToW "@OLN;QEE&;ZJ BIFEG3 M | cRITICAL [ ORITICAL CRI TI CAL
l = 118w NERW D 5 NO| XNET_(GONNECTI ON=TRUE hob =18. 5 .|[*C7030 .|tC7031 .|t C7032 1 ?7 35 |1 ?70 6 1C7 § F
, fob" C7001 1 70221 |:€7021 T TR Ry, -1 Ty %%
C7002 i NO STUFF ' St | BN T SREN | & 086 pgﬂ o 19
R70121 1UF R7002 g
)J[( % 100K I YT ————
%og} gz %}1 ow o S NO_XNET_CONNECTI ONETRUE L
b (?\é? 8—!@ AGND |2402 VDD VDDP
R740 HSTORI T CAL b i Max Current = 8.5A
1R7010 SMC RESET L 1 CHGR RST_L SVB_RST N seare = ©
68. 1K 5% =SMBUS CHGR_SCL scL U7000 3 CRITICAL (L7030 limt)
46 R pH D SVBUS CHGR SDA oA AGATE
few D > oo . Q7030 f = 400 kHz
R o
CHGR CELL 6 JeeLt ﬁ cs J Iq_} RIKO3PODPA CRITI CAL CRI TI CAL TO SYSTEM
Float CELL for 1S CHGR ACIN 2han @ e — 4. TUH 20% 8. 5A- 18. 3MOHM 1 5r040
CHGR | COVP shoaw  ~  prase T CHGR PHRSE 1YY Y L2 i 2 =PPBUS G3H
CHGR VCOVP L_voave LGATE — PI MELO3T- 4R7TVB ,
CHGR_VNEG 8 neG |I<»— 1208
- CHGR CSO P 18 |csop BGATE| —
¢ CHGR CSO N 17 lcson 0 20V/V Al ——
36V/V B
goq 3l 4 5 VBAT G3H CHGR
L5400 g ‘B T P o I A
P T A
’ %‘gjg 7] Nﬂsssszgzg %&40 == Qe f01UF
| o T o Tl Tille
, CRI BlscsAL
R70050 ST 1a7De
Ng/" et 2 TQ FROM BATTERY
XWZ.000 19053, . PPVBAT GB3H CHGR R . als
0 NTEE W§+¢ﬂa:3 m 2 D[5 PPVBAT G3H_CONN ;5
Loz (GND) R C70551| C70561| C70571 1 T IR S
PEAGE-REAREL7868:|23: thm lé '%:: 0. %: oLk, 5 VOLTAGESTZ. BV
55 2 52 " 0402 ;r 4
(CHGR CSQ P) R7051 5.5 1
(CHGR CSQ N) R7052 o 1 2 o N L
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATE)
C70111: 1 C7000 C70051
0. 01UF —— - TUF 0. 22UF o 001 .
‘7)2 2 g}f ‘7)2 Eé
X7R- X5R- X7R-
402 402-1 0603-1 402

i

NC_NMASTER=MASTER

SYNC_DATE=MASTEH

TTILE

d} Appl e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:
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THE POSESSOR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

2

PBus Supply & Battery Char ger



www.vinafix.vn

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
|ese R Sl ] Lenza B
1 1 G 1 1
R712Q12; éjo/u': BToTRE C712(3 F AL o 65 6F
118 2 1C7130 i‘éﬁ;
e Ky R713QY) L ¢'250F BRI, CEFW ’
PLA R=C7121. 1: 3nm
PP5V_S0 VCCSASO_VCC = leﬁg, 2 4o§"' PLACE_ NEAR-Q7100. 2. 1 OE et :
. mm -
NGESSVY PTHEC. o g 4023 37650944
CRLTI CAL
Vo TPVeC VCCSASO VBST Q7100
U7100 M NERECR-W BTHES: 3 1 2 RIKO222DNS
| SL95875 D PTETRE HBON CRI Tl CAL
R7151 o [T =PVCCSA_EN 15|en UTQEN - o] 18 VRS0, DRVH — CRLTI 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:l_l/i'\év VCCSAS. SREF 7 | srer PHasH] 16 Ve LL 7 1 2 PPVCCSA REG R 2 An .
4 12 1 m Pl MBO53T- SM ‘3 Mma 3 6A Max Qut put
R7147 VOCSASD_VO vo LGATE ST TE - 15251302 M _
41.2K VCCSASO_OCSET 11| oeser 6 L C7160 f = 500 kHz
R7153 ;{/ggﬂé\l o O PVCCSA _PGOOD 14 |pcood %\%)OPF
VOCSASO RTN 1%“2 2 VOCSASQ RTN DIV 4 frm VCCSASO DRVL 2 XJ; CERM
. mm|
1 1_1/§\£v VCCSASO_FSEL 13 |rseL Greicee e m L
2 i Cc7103 1 VCCSASO_SETO 8 sero 1 )
XW10407 0. 0220, —— NO BPFH3t|  vocsAso SETL 9 eem - |
PLACE_NEAR=CL761. 2: 1mm X5R- X7TR- 8%0 2 15Rz7 J§4K8 %12\% S lvibo
%ﬂlﬁ‘é’ 21552 5 IVi D1( ENDI AN SWAP) w0 s VOCSASO CS P
L462 1C7102 w0 72 VOCSASO_CS_N
Lr :igg?UF o\ _POND R7141'
2 ™ o~
4 b RE130 ° NOXNET_COECT! ‘MW% C7140
g AN 4022| Tog0PF
lei}@’ 7 15 my-CPUL VCCSA_VI D<1> 2 IJI 1
40 721 CPU| VCCSA_VI D<0>
1 c7106/'R7154 |'R7152 |1 7105 @ m 3 1R7142
L ToPE" g 464K 24, 64K _L Topp g G ReE K B
T %’Q, %}EW %}EW T %’Q, 1R7149 %s OCP = R7141 x 8.5uA / R7140
5M 2402 2402 B 499K (\VCCSASO_QCSET) 240'2L¥v OCP = 8.5A
%;E\é’ . v NO_XNET_CONNECTI ON=TRUE
z XWZ100
CCSASO AGND 18582
@[}Et;rhlégi WBHTES 3 T
PLACE_NEAREUT100. 3: 1nm
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 MASTER=VASTER SYNC DATE=VASTEI

TTILE

Syst em Agent Supply
BTG, ROV
d} Appl e | nc. <SCH_NUM>

S <E4L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY: i
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PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0812 2 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7241, C7281 CRI TI CAL
., =PPVI N_S5_P5VP3V3 ws =PP5V_S4 REG
CRI TI CAL CRITICAL | CRITICAL QM T _TABLE] —PP5V S5 LDO CRITI CAL | CRITI CAL [CRI TI CAL oM T_TABLE
Cr2431|, C72401|, C72421, |1Cr241(1C7270 — — Cr2841, C72801, C72821|, 1Cr281 (1 C7283
68UF 68UF —- esi%%:: - L OUF 2 DOLUF C72001 VOUT = 5V esiLthog:— esfgh% ésUr— —— I OUF £ DOLUF
200+ = —_—
2 2 2 2 2 p— 100VA MAX OUTPUT 2 2 2 2 %% 2 =
oSE Ll SMT AL | BBl %}0@ stT }O%I ég‘zz CRI TI CAL cABEGESY | B SMFPE’%BQE. & }o%‘stT gﬁ"
603-1 1 ®
t 1 P5VP3V3_VREG3 —_— %‘%F
2 S =
»s =PPEV_S4_REG _ SKI P_5V3[V3: | NAUDI [BEE POVEQVS VREE2 685 =PP3V REG ,
VOUT = 5.0V ski P_svava: aup| BRF201" IR I I C72011| [1C7203 = y VOUT = 3.3V
1 L
12A MAX OUTPUT 1 15250688 Ve WEET R7200 1/2§/F\°//\‘7 E g e % BT T gf@m 15250754 10. 5A MAX OUTPUT
F - 600 Kz AL I T T woigs ¢ > ¢ ¢k | S o F - 600 Kz
R TI oA I, OUH 21A- 0. 0060HM = Q" 281, L O ISKIPSELL oy op . 3 37650958 1, OUH 22A
A N PCVBIO3T- 1ROMS I%7220 2 9% R7244* P5VP3V3 SKI PSEL 19 |si pseL2 CRI TI CAL POMO063T- SM N
|rCr2 Cr271 CSD58872Q6D 5051 1 14 |ooseL u7201 eN 12 | |=P5VS5_EN Q7260 Cl&12
330UF —— 0, 001UF 1 VIN  SoNsX6 % N Yany KU — FOVE3602S 0. 001UF ——
> ég" o é&g J 5 T, 9 3 P5VS4 TG : leég/ ° > J =4S R 8% \7’;_
o EYI e P5VS4 VSWY o vsw > RERESRWBIRES T W abz, e 3L vesTL > vesTz 201 PIVISS_VBST PRI Y 7S : - o 1 oy 100
I ICRI Ti CAL = . 11 ' 1l SEves DRVH . o 5 | PP5vass DRVM EOF RO e et | 7 CRI TI CAL CRI TI CAL
Yo G720t e - ' . = - o pRve : = : ' 1Cr290 | ,|1C7292
C72521|, D DT=TRE s | M NRENE- VY BFHES: § MY cre-nooesTre D DT=TRUE l(-/f; o DT=TRUE GATE_NCDE=TRUE MKMW BFHES: 8 MY .
350UF 10Lél§ — L— CRECKD : P5VSA_LL 32 |sw 9 svel 25 | |P3V3S5_LL TRECRT : —L ToUF L 336UF
20%~ 3 \472 B NO STUFF > M N REE_WBIES: § W sw roinoerre D DT-TRUE = Io DT=TRUE SW TOH_NGOE=TRUE VN REE WEBHES S W |,<._ NO STUFF B > 200 T 29%,
Bl X5R- oERI ° Bd 5 CRECKD : P5VS4 DRVL 30 |prvit orviz| 27 | | P3V3S5_DRVL CRECKD : 6 s &BE: CERM ¥ zanr
" il - W NERESRWBTFES 5 W o S Pesus: e WS & W M I s e
. g = — i P5VS4 _CSP1 7 _|csp1 csp2| 18 P3V3S5_CSP2 = — i — &
1 % C7218 P5VS4_CSN1 8 |csni csN2| 17 P3V3S5_CSN2 C7288 1 % L
N ot 11 |vooe rel3 | |P3V3S5 RF oMy 3LJ Il 2|8
P i P5VSA_VEBIL 9 |veB1 vrez| 16 | | P3V3S5_VFB2 d il gl
2 ls I 1% P5VS4_COMPL 10 |oovpt cowe2| 15 | | P3V3S5_covP2 % = gl ¢z
56 X Batz ™ w o my_=P5VS4_EN 4 len el 21 | |=P3V3S5 EN e R7206" XBatg™ Nl M A
% % R7247 o @m—PoVS4 PGOOD 5 |peooor Peooz| 20 | | P3V3S5 PGOOD qom A% R7246 - ¢ 001UF % %
g 4 1 1. 5K, G\D THRM_PAD M:Zthz , 806 , T 2’ gl
2 |2 402 1% @ o 2 1 V¥,V 262 S| 3
N N oW « & 1 . tew 1 &
2 R7256 hos R7238 R7239 hob R7216 2
XW2200) (O 221 301K 121K 10K 5, 23K 1 X 2600 (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
C7237 PLACE_NEAR=U72010 28: 1MV 238 C7239
1 1 1
150RF —— 4 4700pE - 47pPF
\/)2 2 \ 2 2
IR7221 0 0 R7261'
10§Z{OK o (PSVP3V3 VREE2) (P5VP3V3_VREE2) 1 ?05
W 1718W
2?1'%2 402,
GND_5V3V3_AGND
VGJ'AGE:BV
SYNC MASTER=MASTER SYNC DATE=MASTEH
| ST
5V / 3.3V Power Supply
d} Appl e I nc.
°
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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REFERENCE DES CRI Tl CAL BOM OPTI ON

PART NUMBER | QTY DESCRI PTI ON
C7332, C7335 CRI TI CAL

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

13850812 2

DDR3 (1V5R1V35 S3) REGULATOR

. _=PPVI N_S3_DDRREG )
CRI TI CAL CRI TI CAL | TI CAL or(w:?T éf%BéE oné%TgaéEl 7333
1 1 1 1 p—
C7336 L C87LJ3;:31 J1Cr334 LT oUF LT ouF 001UF
? 7l oy 68UF e e 0
2 X5R 2 gvr XsR |2 }gw
. _=PPVI N_SO_DDRREG LDO L AN g L AN g E: A, 302 302 362
. —PP5V_S3_DDRREG . CRI g Ocﬁi PLACE NeaRT30. 5 ,mu,Nifmao Simm PLACE AEAR-CTSS2. 1:3m
CRI TI CAL 10% 'g;)
Cc7 300 1 X5g, 8'5”1"
Xipi@égmi . (oo ey
" 2
R7325 FRECR- 227" CRI Tl CAL
= VLD N NEMFRE-W BFFES: &7 G325 Q7330 15250905 C
o T 4%y, o 1 M0k . s CRLTI CAL
V51 N VBST] DDRREG VI DDRREG VBST 1 |27 | — FDve3s02s IS
o DDRREG _FB U7300 14 DDRREGDRVH __ ECFNE-W BTHEO: 6 ol 5 0. 68UH 18A- 3. 3MOHM
2 s m»—=DDRVIT_EN \IT Enant s3 sw13 DDRREG LL NorTRE (e ;gx st | 7 1YY Y L2
=DDRREG EN - " 16ss  1PS51916 ST Neme=TRE 485 =PPDDR_S3_REG _,
- D> P N o, e P . \ ] POVBL03T
DDRI DDRI DRV D OTIRE 2 mm
REG 1V8_\REF SRR ORI TI AL Pooon DDRREG_PGOOD . M REReck-WBHES) 87 m | CRI TI CAL Vout = 1.5V
1 s VDDGS! DDRREG VDDQSNS |*C7340 15. 5A max out put
sl mas s e ——
. f— %% DDRREG MODE 19 |MooE VTTSNS|[1 2 0V 1 f = 400 kHz
7R 8% 2 1pW DDRREG TR P 18 [tri p DORREG VITSNS . Qe (oorrc orv) 5 L ORITICAL | B, = G 9010
402 rcatursno o oz s ViTREF| 5 =PPVITT_S3_DDR BUF | G342 CRI TI CAL > B e
10m rm Toad CRI TI CAL CRI TI CAL FRERR-W BFEES: f7m 1 T; 2%, C73411, |+C7345 ©0a02
OM T_TABLE c PGND G\D > FARA = (074 3;:61 = Byt 330Uk —= —— 1Q0F 2
1%;70K AV I 2 éé%,u mspgéz%é[“)w":[/ : i géCEm EgSM“ 7301
i o
% = Paef LUF 'R7317 |'R7318 8RB =R
Ve {2 2 Ogg_z@m 200K 51. 1K PLACE_NEAR=GT361. 1 1m PLACE_NeAR=CT360. 1: 3 TpLACE_NEAR=C7340. 1: 1nm
4 9 =
wwrl AR=U7300. 8: Smm PLACE. NEAR=U7300. 8: 1nm i,élsl\év %% '\éV C7350 7360, C7361 cl ose to memory
319 2 = 2 1 S
SSI\%ZlSFV PLACE_NEARJU7300. 19; 3mm PLACE_HEAR=U7300. 18; 3nm stoog] 0.22 ;; e _MT\TEINIENIiW B+$8 17m|41m
SOD- VESM HF SM C% 2
CRI TI CAL 1 6
MTTEE T HCEE BTS2
HEMIEIE VOLTAGE=0V 7 B
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
LMEM VDD SEL VS L o 11450411 1 RES, MIL FI LM 1/ 16W 100K, 1, 0402, SND, LF R7316 CRI 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

d} Appl e I nc.
®
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___=PP5V_S0_CPUI WP o0 8 62
R714‘601
PP5YV | M/P_VCC e
- . 5%
VOLTAGESSV Mzgﬁ}é’ =PPVI N_SO_CPUI MVP ; «,
»=PPVCCI O SO_CPUL M/P 1C7402 |1 c7403
CZ420';]:' 1 f— %O/ZUF f— g.O/ZUF
. - 2 2 OV
37’2__ Agg CERM Agg CERM
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_CONNECTI ON=TRUE
B Not e: val ue needs scrubbing
ot a2 <740
W fgyrany - 5{;{3 - - o
1% 1/ 20W
o agn—CPU M/P_AXG PWR2 13 | prvpue Tone| L I WP_T e R7403 2010 NET_COECTI ANTRUE
- 182K R7407
NC3—{ DRvPWA T 48 CPUl MWWP_TONA LAAAS2
% 2 43 62 7
45 | cspas CRI TI CAldsTa| 25 _ Y L N _ _ 5 62 78
72 40 39 11 ¢ CPU_PROCHOT_ L 4o VRHOT* DHAL| 27 | MWP TE1 - 201 7408 1720w
txa| 26 CPUIMVP_PHASEL  mom o 556 1
1 C7450 o CPUI MVP_PGOOD 24 | poxa oAl 28 CPUIL WP _LGATEL  mpm e 2 | WP | SUM R
L é‘eZPF . CPUL M\WVP_AXG P 12 | poks cspa1| 42 CPUl WP_| SUMLP oD ¢ A - -
10%
: %M os y—CPUL WP_VR_ON 47 |EN csppave] 4L CPUl MWP_| SUM x7l§-58\/ngM
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SOD- VESM HE o W . R7832 c7831 * O—
L i '2 5 47K 0-033F — MOSFET SI 7615DN
w0z, 7850 MOSFET si A427 2 o R -
R7850 0 01k K s CHANNEL P- TYPE 20V/ 12V
. [— LW psvss Ss B CHANNEL P-TYPE 8V/ 5V 402 o C7830
N\ [ H R7830 0.01LF RDS( ON) 5.5 nOhm @. 5V
. -P5VS3 EN s o RDS( ON) 26 nthm @. 8V 3K e
m——== viow s . Povaso ss
b om cem S ] LOADI NG 5.6 A (EDP)
02 s LOADI NG 3 A (EDP) N e o
= b am e
1.5V S3/ S0 FET
g _=PPVIN S3 P1V5S3RS0_FET
s _=PP5V_S5 P1V5S3RSOFET °
crgo1 ! 1.5V S3/S0 FET
0.1UF
%g 2 W . APN 37650651 NMOSFET SI 7108DN
— U7801 CHANNEL N-TYPE
- SLGEAP020 b CRITI CAL . O
TOFN RDS( 6 m 5V
27 [—PLVSCRU_EN 2jon v gs R7801 — Qreo1
B 0 " <~ SI 7108DN LOADI NG 5 A (EDP)
SHON® G e L 2 — — e 1212015
5% - -
6 S
s i -
402
pd_t 12 s
T
G\ND AXFSA o4
N e =PP1V5 S3RSO FET ,
= P1V5S3RS0_RAMP_DONE oo CRITI CAL
Q7860
5.0V SO FET $176150N

MOSFET S1 76150N

CHANNEL P-TYPE  20V/ 12V
ROS(ON) 5.5 MHM @. 5V
LOADI NG 5 A (EDP)

ISYNC NMASTER=NMASTER
TTILE
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) 1.2V, 5V, 3.3V, DDR S3 ENABLE
S5 Rail Enabl es & PGOCD Mobi | e System Power State Tabl e
State SMc_ADAPTER EN | svc_pm 2 enasLe | smc_sa_wakesrc en | Pmsus en | pmsitposs L | pmsitposa L | Pwsie s 59 38 35 27 18 7 [Ty PM SLP_S4_ 1
n X 1 1 1 1 1 1
El :;p :zlc) 1 1 1 1 1 1 0 PM_SLP_S4_L: 100K pul | down in PCH page 2 R71%11 2 R7912 2 R7913 2 R7914 2 R739K16
5 =P5VS5_ EN R7940 Sleep (S3) 0 1 1 1 1 1 0 Mew ew Mew Mew Mew
— 100 Deep Sleep (S4AQ) 1 1 1 0 0 0 0 M- LF E\{S'ZLF A’\{S-ZL M5 40'2U:
100 SMC PM G2 EN 1 2 P3V3S5 EN _ =P3V3S5_Ehm o e P 5 T T 5 5 5 5 402
D ARKEBASE=TROE AAY ~BASES = PLACE_NEAR-CTE12. 2: g PLACE_ NEARSUIHS00. KS| 6ACE. NEAR=UAS00. KS: GMM
1/ 18w Deep Sl eep (S5A0 1 1 0 0 0 0 0 PLACE_NEAR-U7300. 16} 6mm PLACE_NEAR-QT842. 2: 1
i oop Sl cop (55) 0 T 0 0 0 0 0 TPAD_VBUS_ER, «
PLACE_NEAR-UT201. 21 71 1C7942 Battery OT (@rotA0 | Togal e 3F2 o o o o o o P1V2S3_EN D
O033UF Battery OFf (Gron) T 0 0 0 0 0 0 P5VS3 EN __ =P5VS3_EN o
R — : i R e oy
o NO STUFF S3VISs EN=PV3S3 EN ory
’ R7941! = 3. 3V S4 ENABLE DDRREG EN— =DDRREG EN gy o0
100K s s _=PP3V3_S5_ PWRCTL — =
%13\{\7 PLAGE_NEAR-U7940. 1: 2. 3mm NO_STUFF NO_STUFF | NO _STUFF | NO_STUFF
b5, Cr79701 PM SLP_S5_L: 100K pul | down on PCH page ur7970 1C7910 [t C7912 (1C7913 (1 C7914 |1 C7916
S5_PVRGD (ol d narme RSMRST_PWRGD) - - >SMC 0.1 %) - PM SLP S5 b pZnYelecy: _— 00‘%/7UF _ 00‘%/7UF _— 00‘%/7U == Qued TUF 00%7UF
59 _mm_ = = 39 SMC- - >PM_DSW PWRGD 5 ;Jj 4 P5V3V3 S4 EN —F gM X5R 2 gM X5R —F gM X5R —1; gM X5R 2 X5R
— =P5VS4_EN (PMSLP_S3_R L) B PM SLP_S3_ R L
NOSTUFF = oD +7 = ittt =
109 s SMC_S4 WAKESRC EN < e
** [D—=""rE_BASE RU[E:T R7gl5 - o
1 2 SO ENABLE o
AN - R7987 oL R7981 ~R7985 ~R7988 2R7986
3 R7978 "
CPUVCORE ENABLE 3.3V/ 5.0V Sus ENABLE P PM SLP S3 L., 100 33K 20K 20K 10K ,
402" s smze s — == 2 Pew hew Pew Pew %
o _=PP3V3_S5_PWRCTL 5% VE>CF 16,0 5 : w7
R7974 PLACE_IEAR-U7940. 1: 2. 3mm PM.SLP_S3_L: 100K pul | down in PCH page MZE, ¥ PLACE_NEAR=U7100. 15: 6| PLACE_NEAR=U7600. 3: 6rm PLACE_NEAR=U7760. B3: 6
66 30 20 _ALL_SYS PWRGD 1 /\/(\?/\/2 CPU WP_VR _ON oo s ngl49 i_ 5 P, W@ 64
. 1) d =
51/§¥v PLACE_NEAR-U7400. 7: St ci&\? 5 e CHGR VFRQ Gener ati on
0 02
4 “ Ur940 , =PP3V42_G3H CHGR lP1vsso EN — =P1V550_ENgmm, «
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« }%&31 ) 50 E — =CPUVCC| OGN «
3B - = - _
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7. é/zl K 5| P | | A [ASMOC0179 =PP3V3_S5_PWRCTL =
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LCD PANEL | NTERFACE (eDP)

CRI TI CAL

J9000
20525- 130E- 01
F- RT-SM

31 O
w7+ _PPVOUT_SO_LCDBKLT 1 []
2
» LED RETURN 6 NC 3 g
7 LED RETURN 5 ZH
7 LED RETURN 4 500
., LED RETURN 3 DY
7 LED RETURN 2 1o
R9000 7 LED RETURN 1 slg
oz 9
10 q—LCD_HPD DY LCD_HPD_CONN 5
> (o1} LCD FSS 10 o
7 sq@y—DP_ILNT_AUX C P 9028 1|2 0o DP_INT_AUX_P X
0. 1UF | I J2% ceR1 79677 DP_I NT_AUX_N 12|13
7 @y DP_INT_AUX C N C9029 12 1313
0. 1UF I T38R cemiids 1413
15
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o mm—DP_LNT_M._C P<l1> C9022 112 e DPINT_M_P<i> > 1°
0. 1UF 1 1 38% cerdids 350
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i nas 7o —DP_LNT_M._C N<1> C9023 1|2 we DP_TNT_M._N<1> 24 [
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CRI TI CAL 0. 1UF | 38R cemdis = 1°
o
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5%
NO_XNET_CONNECTI ON= W

BEAD- P RO017 1
1o DP_INT_M__P<3S" 1AM
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=PP3V3_S0_DDCMUX

DP_TBTPA _DDC CLK

On singl e-port
NEVEI

DP_TBTPA_DDC DATA

DP_TBTPB_DDC CLK

D

DP_TBTPB_DDC DATA

= D

TBT_DDC XBAR EN L

SAl / SBI
SAl / SBI

I NB == QUTBO
I NB == QUTAO

R9251 | R9252 | R9253| R9254
DDC Cr ossbar ; ; ; ;
Only necessary on dual -port hosts. %./UQZK %./UQZK %’./UQZK %‘/c.zZK
hosts alias TBTPA DDC to TBTSNKO_DDC. oW oW oW oW
R SEND AUXCH THROUGH CROSSBAR! 220t 220t 220t 220t
9 1 CQ}ZUEFB:O
= O
: -
U9200 402
TS3DS10224
16 | Ena N
e CRITICAL oo
CANEVS aural- | 19
QuTao+| 18 DP_TBT$NKO DDCICLK s
QAo |27 DP_TBT$NKO_DDC[DATA ey
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PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON .. _PP3V3 SW TBTAPVR
138sS0811 1 CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA C9415 CRI TI CAL
C9420 B C9421 ' |*Ro427 R9429*
3. 3V/ HV Power MUX Lé . }léo,_: 10K 10QK
X5R- SERM X5R- RM 20W 0 Y Zﬁ}é‘/
V3P3 must be S4 to support 2201 o= 201,
wake from Thunderbol t devi ces VDD TBT A Bl A 60
. _=PP3V3_S4 TBTAPWRSW 4 BoU 56+ =
tomnal MR e CBTL05023 19425 D
1V3P3  1100mA 1030mA  1200mA S| GNAL_ MODEL=TBT_MJX HVQFN UF
CRITICAL [ CRITI CAL TBT_A Cl O SEL 1 24 ? %
C9487 C9480 1 1C9481 IHVSO  890mA  830MA  930MA (assumes 15V, 12Wmi nimun) 3 I BI ASI N Bl ASOUT| 5
1 1 §1UF IHVS3  BOOMA  B30mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W DP AUXI O EN 5 XgR CERM
Aghf o/ [ i( og C9430 N 5 70 25 [T AUXI O_EN
EYBg TXSR CEgg* 2 X3k CERM PP3V3 SW TBTAPWR ., 10 sy DP_TBTPA_AUXCH C N 0 1UF m = DP_TBTPA_AUXCH N 7 laux =
19 vap3ouT] 18 NS - 0 ss¢mry_DP_TBTPA_AUXCH C P 431 11157 = DP_TBTPA_AUXCH P 8 AU AUXI O |_23 DP_A_AUXCH DDC N 1
V3P3 =3.
s _=PPHV_SW TBTAPWRSW 20)) 12 PPHV_SW TBTAPVR 0. 1UF I'%“EM . DP_TBTPA _DDC DATA 4 |poc_pat AL Ol 22 Db A AUXCH DDC P
18,9V 6 Y oul([1a T &E}X@E‘S}%m"’:g 35 W o oy DP_TBTPA DDC_CLK 5 |poc aLk BT XL Blas Sink
7 [ )W -
M T_TABLE C9415 C9410 1 CRI Tl CAL 08,4182 . _i(faj‘é‘e_i%gf‘ulpl 09432 1|2 » qm—TBT_A_CONFI GL_BUF 16 lea petaur  ca peTL 18 TBT_A CONEI GL_RC
L p— U9410 % - 0%, T 309 0 5 p—DP_TBTPA M_C P<1> 0 22UF m = DP_TBTPA M__P<1> 11 |ppy
"I' é gCERM é CDB210A0RGP | X6 G 2 MR |2 S8R s DP_TBTPA M C Ne1>  ~g)33 15" 2 .« DP_TBTPA M__N<1> 10 |pp. DPMOF|_19 DP_A LSX M._P<1>
16 |rsvo RsvDl 15 0.220F IFEF B8 .oy TBT_A_LSTX 14 | s7x pPM.O- | 20 DE_ALSX M. _RN<l> o0 e
TBT: LSX_A_R2P/ P2R (P/ N)
=TBTAPWRSW EN 5 |en | SET vapg 8| TBTAPWRSW | SET_V3P3 « PP3V3_SW TBTAPWR CReTICAL TBT_A_LSRX_UNBUF 13 || srx
@D TBT_A HV EN RC| 11l en  rsersq10 | TBTAPWRSW I SET_SO 49480 » —1BT_A DP_PVRDN 8 oe_pD
o o0 [y =TBT_SO_EN 17 |so |seT sd9 o] TBTAPWRSW | SET_S3 SoTgeL 5 » n—DP_TBTPA_HPD 12 JHpoour HpoL 17 TBT_A_HPD o0
TBTHV: P15V TBTHV: P15V Ve D _THVPAD
@D ThrM TBT_A LSRX aly Az L 4
—E— B e RO410'| |*R9411 1R9412 Cam— R9426, olal = 9428
Al || | ™ a e - 1 o
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1/ 2 20W 20W — 0, 1UF ds S8 1
2015 2201 2201 Tz i{’ e} 2 2
 TBTAPWRSW | SET_S3_R <RV3P3> 85 FM 3
TBTAPWRSW | SET_SO_R l
TBTHV: P15V TBTHV: P15V = C
R94131 1R9414 Si ngl f It r ot tl n =
22.°6K 22. 6K Tond rel e B RS
1/ 2 Sow Sher f‘R“‘c'n"ué??zvapz a
201, [ .36 L9400 Thunder bolt Connector A
For 12V systems: <RHVS3> <RHVS0O> I'LIM = 40000 / RI SET FERR- 120- OHM 3A
1 2__PP3V3RHV_SW TBTAPWR
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTION | = 1 0603 SYERN S
11850145 2 [ res mrL Fiimu16w17. 8K 1, 0201, svp LF | R9410, R9413 TBTHV: P12V %:961109 1 AT R9401
118580145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9411, RO414 TBTHV: P12V ’ %Léo/ 2__ TBTACONN 20 _RC 1 12 2
X7R- SERIXI — N 5%
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C9474 :jl‘v:lklc; 04%{2 e or o0 oir TeT o r TBT A R2D P<0> (‘)1722UF 0E Boay—JBL A R2D C P<0> e ve
7057 o IBL_A_D2R _P<0> | 04 70F | [z v w2 TBT_A D2R C P<0> - - J_ - - D N0 C9471 1115 281 "TBT_A_R2D_C_N<0>
S TBT A D2R N<O> (9475 M X6R-201 22 TBT_A_D2R C N<O> - - CRITFCAL F § # & & - - 5
W - - — TBTACONN 7 _C 0. 22UF! >
o U T : a0 Vo e
R9494* 'R9495 / 53'5250"0 s A . v —
@0 va orrme 1K A 5
o ) NDP- DL @ R9471
1/ zﬁx\/ %zow 82| oo F-RT-TH oD o BL 4?107%OK
e : B4lo coviar  M_LANEOP o | BS 10W
o e connen e e RS & 470k o , :g O Laeon o :i 5
2 VV VTR IL 0w a2 GNDL
7 22 ry—DP_TBTPA M._C P<3> '—|C9(‘)172£2;U?= I-zn%—ﬂm e DP_TBTPA _M._P<3> 2 -~ - B10 3 M. LANEZP M,iLANElF*g- B9 - Cn? DP_A LSX M _P<1> & 76
7 3 [y DP_TBTPA_M._C N<3> 479 1150 2t s DP_TBTPA M._N<3> -— - B12 | 5\ LanEan M-_LANELN o] BLL - - DP A LSX M._N<1> g 5 B
0. 22UF | 1 30% 5,37 TS Unused RI479 470K 1, pp 2 | B0 oo aNDs o B13 1T LS PR (IR
5 B16 | 5 aUX cHP  M._LANE2P | B1S
o _IBT_A BIAS M- 201 B18 O AUX_CHN M__LANE2N o B17
\R9499 1 B20 | 5 op PR RETURN | BL9
= PORT B P
2.2 22K CRI Tl CAL ) foon &9
5% S/ GNAL_MCDEL=TBTPI N SHI ELD PI NS 94721
GOV pTRE %ZOW FoVaCTRE dddddd 0. 2oUF m TBT A R2D C P<1> an BESRD
@476 (Bom cs) mlmkgﬂl 2 m%mm“ D9498 (Bom D's) K f> (s (O S (S S - - 7 ITBT A R2D P<1> C9473 1 5 TBT A D N<1> 733 76
75 7 qop—IBL_A D2R P<1> — TBT_A D2R C P<1> 7 TBT_A D2R1_AUXDDC P | - e =7 TBT A R2D N<i> 0 220F
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
0. - &RMXSR 201 BARIO-UZLR I: SCP- 22 L
CRI.TI CAL 514-0836 —
@D VO DTRE L9498 re—
650NH- 5% 0. 430MA- 0. 520HM
76 00 _DP_A_AUXCH DDC P 2 (YY1 cewoms o
16 00 _DP_A_AUXCH DDC N . 0603 -—
Co498: |:C9499 FSA e 3 tor 0 pranseion
30%\; - %PF 650NH- 5% 0. 430MA- 0. 520HM 1 o e comen i
2 2
QG Y 1CEF%M 2 | ] Y 11
0603 SEeeTE
w _TBT_A HPD . A
w _TBT_A_CONFI GI_RC 9402 i P Source mist pul|
v o TBT_A_CONFI G2_RC ) 0.01 % down HPD i nput with Thunder bol t Connector A
- reater than or equal DRAW T\
xw—g% 2 v . <SCH_NUM>
R9452!] ['R9451 09494 1| |1 o495 |'R9441 ot o oK (v 10 d} Appl e I nc. i
Y Z{ﬁv“ﬁ' Mow  390PE —— —— 330PF < 270% = ok 190 range 8 <E4LABEL >
e BN 2 2 18% cerm Hoh: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
2012 2201 01 0201 2201 Low 0 - 0.8V THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 94 OF 132
4 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON . _PP3V3_SW TBTBPVR
138sS0811 1 CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA C9615 CRI TI CAL
09620 1 09621 1l |'RO627 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 Bl A 70
+ =PP3V3_S4_ TBTBPWRSW L Bok 8- =
s ssoom. 1030 1200 SI GNAL_NODEL=TET_MX CBILOR023 t £9625
CRéglecsA; CRCI:é—IG%A(I)_ 1 1 C9681 IHVSO  890mA  830mA  930MA (assumes 15V, 12Wmi ni mumy 3 I TBT B ClO SEL 1[BIASIN BI ASOUT|_24 5 ? }
1 1 §1UF IHVS3  BOOMA  B30mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W DP AUXI O EN 5 XgR CERM
Aghf o/ —_— i( og C9630 N 5 69 25 [T AUXI O_EN
EYBg TXSR ce?egt 2 Ogo-lcERM PP3V3 SW TBTBPWR 0 sy DP_TBTPB_AUXCH C N 0 1UF m . DP_TBTPB_AUXCH N 7 laux =
19 vap3ouT] 18 TeLk, - 0 ss¢mry_DP_TBTPB_AUXCH C P 3T 1115 = DP_TBTPB_AUXCH P 8 [aux+ AuXi O | 23 DP_B_AUXCH DDC N,
V3P3 =3. 22
s _=PPHV_SW TBTBPWRSW 20)) 12 PPHV_SW TBTBPVR 0. 1UF I'%“EM . DP_TBTPB_DDC DATA 4 |poc_pat AUXI O Db B AUXCH DDC P ..
18V Max T_G) out( [14 @! ENEEC%DTWSI 3B W o oy—DP_TBTPB_DDC CLK 5 |ooc_cik TBT. RX1 Bias Sink
7 | jvHv
1 1 1 TBT B Fl BUF 16 18 TBT B Fl 7
OM T_TABLE J_C9615 C9610 R CRITI CAL Cg‘618§ | __98&86 _g:96 9632 11> ¢ CONFI G1_BUI CA_DETOUT  CA DET CONFIGL_RC
o/_: 1 % T T2 0% - 8% 76 53 T DP_TBTPB M._C P<1> 0. 22UF I—W « DP_TBTPB M._P<1> 11 |pp+
"I'é(g’CERM é CD3210A0RGP X5R- GEEM 2 Ry x6R (2 S8R - DP_TBIPB M_C N€1>  gg33 1[5 O  DP_TBTPB_M__N<1> 10 |pp. oPMLOH 19 DP_B LSX M._P<1> 45
20
16 [rsvD RSVD| 15 0. 22UF I’%?E_%Y' » mm_TBT_B_LSTX 14 || s7x bPM.O '3: EX ';?::IPZLWTD o7 =
=TBTBPWRSW EN 5 |en I SET vapg 8 | - TBTBPWRSW | SET_V3P3 n PP3V3_SW TBTBPWR CReTICAL TBT_B LSRX_UNBUF 13 || srx A
6
@D TBT B HV EN RC| 11l en  isersq10 | TBTBPWRSWISET SO 249660 » BB _DP_PVRDN bP_PD
2
o o [y =TBT_SO_EN 17 |so |seT sd9 | ; TBTBPWRSW | SET_S3 sorse s » n—DP_TBTPB _HPD 12 JHpoour HpoL 17 TBT_B HPD o
TBTHV: P15V TBTHV: P15V D _THVPAD
~—ab_ TRy il |2 1 = q@m—1BT_B_LSRX 4ty A RO626" P I 'RO628
2w see R9610 R9611 R9612 Y-8 iM Jf & 100K
N et ow 22. 6K 228 6K 385, 5K 1 C9660 5 1238 Fow
1/ 2 20w 20w i }UF 6
= Yoo q6 4 201,
2015 2201 2201 2 1Y e}
TBTBPWRSW | SET_S3_R <RV3P3> XK CERV
; TBTBPVRSW | SET_SO_R l
TBTHV: P15V TBTHV: P15V =
R9613'| ['R9614 =
22.76K 22.6K Fedll Tel Mo RS
1/2 ow Sohgre R on ué??zvapz e
201, .36 L9600 Thunder bolt Connector B
For 12V systems: <RHVS3> <RHVS0> I'LIM = 40000 / RISET FERR- 120- OHM 3A
Lo 2__PP3V3RHV_SW TBTBPWR
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON = 0603 - : (0]
C9600 1 AT R9601 01UF
118380145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V 0. 01UE —— > P
e TBTBCONN 20 RC 1 2 - 5K
11850145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V XTR GERM 2 = 5 AA
0 1 C9601 VOLTAGE=18V : 1/£\§:OW
Nom nal Mo e 1 For J9600 TBT ST pads @0V D=TRUE
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum) = 0, 0/0 UF (3, 5, 17 & 19) -
(Both C's) p—
onmome %4%’2 cerv (02099 70 1412 TBT B R2D C P<0>
9674 8T O op O r 0P bir TeTor I—W am e
7057 o IBL_B_D2R_P<0> n—o—n—rm w: TBT_B D2R_C_P<0> - - T - - $S¥ g gg Ezgz C9%72EU1F| SR 0201 TTRT B ROD ¢ N<0> S
v TBT B D2R _N<O> 09675 . TBT B D2R C N<O> - - RTIEA B3 L -t TN C o 5501 g
S 2 J— T - a0 Vo e
covmome RO694'| |'R9695 YA 000 0re
J9400 1]
1K 1K R9671
1/2 20w MDP- D1 470K
201 %1 2216 wp  FRT-TH G0 o AL 20w
? 2 2415 conFlar  M_LANEOP o L A3 - 1
NO_XNET_CONECTI ON-TRE ARG oo , - ﬁg O conFl e M_LANEON & 2? l— 2
2 vy Ez" 17 390 O G\D2 GNDL o L
76 3 [T DP_TBTPB M _C P<3> |—|C90672§U?: I—zv%—ﬂv\ « DP_TBTPB M._P<3> 2 —— - AL0 | 5 ) anesp M_LANELP o | A9 - - DP_B LSX M. _P<1> 4, 4
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 - A13
0. 22UF 8B 8.8Y TBT: Unused RI679 470K 1, an 2 | | e O G " LA‘;;EEC TS TET: LSX_R2PIPZR (PIN)
3 O AUX_CHP — O
AS w201 ALB | 5 AUX CHN  ML_LANE2N o | ALY
T 20 | 5 o pur RETURN | AL9
= PORT A P
; g s'cale,»LIemsmn SHI ELD PI NS j C9672(Bom cs)
ﬁ}é/ %ZOW 0 e 4| I'%?E_WY‘ TBT B R2D C P<1> missss
9676 5" oovoo2d2| 280 o D9698 A7) « ' EEEERE - e o TBT B R2D P<1> Cog75 | BN 920 TTBT B_RoD G N<1> Gy e
055 7 oy IBT_B_D2R P<1> o B TBT_B_D2R C P<1> 7 TBT_B D2R1_AUXDDC P | 5140836 - e =7 TBT B R2D N<i> 0 220F 5y
055 7 g TBT_B_D2R N<1> 9677 TBT B D2R C N<1> D9699 e  TBT_B_D2R1_AUXDDC N o e
‘—o—n—*ru&i. L-zcﬁb “BZTI—'G‘U‘UZ‘ERH‘I >|—rsn=7—r' - L
RV X5R- 201 @0, 6 iR = 1
GND_VQ D=TRUE OQ' T| (:AL Rg 6 7 3
L9698
650NH- 5% 0. 430MA- 0. 520HM
7670 _DP_B_AUXCH DDC P 2 1 eovasme -—
1670 _DP_B_AUXCH DDC N . 0603 pd .
9698 1 1 C9699 cf'gggch'- o s 1or 0 potection
30%\; - OPF 650NH- 5% 0. 430VA- 0. 520HM L e
G 012 2 ; CERM 2 (Y Y Y Lt
0603 SEeeTE
» _TBT_B HPD .
» _TBT_B CONFIGI_RC C9602i P Source mist pul|
~01UF down HPD i nput wi th Thunder bol t Connector B
5 TBT_B CONFI R _RC . 0 08§ 5 greater than or equal ., NUM>
X5R- ° a
R9652'| |'R9651 cge94:| |1 (9695 ['R9641 o1 o oK (vt 2 d} Appl e I nc. i
y zﬁ:@ % ow 330RF —— —— 330PF %Z%W = Sink D range 8 <E4LABEL>
7R ARV 2 2 18% cerm Hgh 2.0 - 5.0 NOTI CE OF PROPRI ETARY PROPERTY:
2012 2201 01 0201 2201 Low 0 - 0.8V THE | NFORMATI ON CONTAI NED HEREI N | S THE
Tﬁg:PICEgSSCRPAG?EgYTg:TfEPPF&LON NG
Il NOT TO REPRODIKE OR GoRY 1T e 96 _OF 132
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8706

FDC638APZ_SBMS064

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

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

SSOT6- HE PPBUS_SW LCDBKLT_PWR 4,
3 ANE9372(\)/0467 © Ky :25"HHERE | S A SENSE RES| STOR BETWEEN
—PPBUS SO LCDBKLT! - "5 PPBUS SO 0 VOLTAGEST2. 6V PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!!
. o AND PPBUS_SW BKL
603-TF = ON THE SENSOR PAGE
BOTTOM —
(]
LCOBKLT EN DIV o =PP5V_S0_BKL *19710, Q9701, D9701, C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER
'R9789 PLACE NEAR-L710, 2: 300
A chT%loaL oo 70 o comncn 10 2 ORLTI CAL C9715, C9716 SHOULD BE PLACED I N T- BONE. SAME FOR C9718, C9719
%‘?E‘y soun 2009 4E0) Losarm 701 9715, C9716 SHOULD BE PLACED ON TOP S| DE. PLACE C9718, C9719 ON BOTTOM S| DE
2402 s PPBUS_SO_LCDBKLT PWR "o esiorio. i sm PLACE_NEAR-L0710. 1 30 VCLTAG'E\‘=12. 6V 4 KLT PWR SW O AE|,>—I|_ K PLACE_NEAR-D9701. 2: SV PLACE_NEAR-D9701. 2: SV PPV%T SO_LCDBKLT , o o
a : 30C S : W BHEES:
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@ 835"
UF o UF 1C9715 (1 C9716 |1 C9718 |1 C9719 |1 C9717
1% > % L 35U L Zour L 2o L 2 oURT L T000PF
—F 8RR 402 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEAT AS SHORT AS POSSI BLE 2 %%%/@m 2 %glg(fm 2 %glg(fm 2 1%12*”"' 2 %‘2033/@”"'
— oiace. Lo
5 = 1
s> LCD BKLT EN | = AP —
RS —
. =PP3V3_S0_BKL_VDDI O
PLACE NepR-L9710.2: 3 R9708*
PLACE NEAR-LO7OL. 22: WM 1C9714 |1 C9710 |1 C9711 B " 63. 4K
—= Qp91UF ::i A o UF 5 M:l%g‘}
s o> BKLT_PLT_RST L 2 O%O-ZCERM 2% Eﬁl —F Ogo-zCEFeM CRI TI CAL b3,
W [=cal:
S 7308DN
BKL_FET L 4 K-1212-8
MR WBHED 5 | || RO709*
— 59. %}05
1(2(3 1/ 16W
o 8 =g WS,
VDDI O VLDO VIN
w9701 1
LLP LCDBKLT: ENG
6 o 5 2a gl sw M NRESR-WBHHES: Bs (T I
RO717 RO717- R9722 CAN BE OCHM | N PRODUCTI ON, ADD BOM CPTI ON
BKL_ESET 5 feser Fe| 21 BKL_FB 110.2, LED RETURN 1
BKL_FLT 20 |FTER D) outil 12 BKL_ | SEN1 | iy Wl% \m - - 30 m
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESS BKL_| SET 3 < 13 BKL_| SEN2 WRERESRWBIFES 20" 2
g ISET 5 QuT: 402 LCDBKLT: ENG
w_=12cBKL 1 sa RO753 o 2 BKL_SCL 10 |sak &  oursl 14 BKL_| SEN3 s g '
NNN“—55% T ToW WFTF 207 - 10. 2
BKL_SDA 11 |spa cural 16 BKL_| SEN4 1122 LED RETURN 2 . o
EEE%E*WBES%"‘" VV .V 2 .
»_=12C BKL_1 sSbA R9757 o0 LAAAZ LVDS BKL_PWM RC 2 |pyw aurs|_17_BKL_| SENS CRECKD s200mm g Q1% M RERECR-W BFFEB: 30
5% 1/ 16W M--LF 402 418:2
R9731 , _TP_BKL_FAULT 7_FAULT oute| 18 BKL_| SEN6 B LCDBKLT: ENG
o _PPBUS SO_LCDBKLT PWR e , BKLT_EN 4 len vernd_18_BKL_VSYNG R RO719
2 110.2, LED RETURN 3
T [ RoT15 . et T REWEE T,
1% = - m — -
Wik 5100k RIS 13 v R9755 CRECCW BIES: 20T 3oy 1 CRECRH BIFES: 20Tl
4 0
ow (EEPROM shoul d set EN_| _RES=1) E%/‘jlﬁw 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 .
= WS | LED=360/ Riset PUM RES = 9+3 T B o . MR RERCWBITER 5o e
716 5 .
R9704 FPWMELD. 2KHZ 12.7K J_ S 45’72 LCDBKLT: ENG
++ > LCD_BKLT_ PV 1 2 details in spec legg, 1 F?go 21
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI T 3igw STUFF 4922 TN WEIES 5o L 2 LED RETURN = : e
fiob 1C9704 Hhecke Y A heCk 30" m
ggpF X710 402
f 40%,, BrilsaD 1 oo » e |2_(2:DBKLT: ENG
N . PLACE_ NEAR=US701. 9: 10
L VNt v BFFES: 2 W . 1102, LED RETURN 6 o
PLACE XV®710 AWAY FROM U9701. 1AND U9701. 15 MRERER-W BFFES: 301 M NERESR-W BFHHES: 30™m
ADD VI AS | N TPAD OF U9701 e
PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
116S0004 6 RES, MTL FI LM 1/ 16W 0, 5, 0402, SMD, LF CRI TI CAL LCDBKLT: PROD W SRS
RO717, 718, RO719, R9720, RO721, R9722

LCD Backl i ght Driver

d} Appl e I nc.
®

(LP8545)

20y AN EmN

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

SCH_NUM>
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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 1 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 136
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
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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_cwzn)EM
MEM_CVD MEM_CVD * NEM_CNDZC‘ND‘

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 * N MEM *_DQ BYTE* MEM_* *
MEM _CTRL MEM CTRL N MVEM CTRL2CTRL VEM *_DQ BYTE* =SAMVE * VEM DATAZDATA
___ MVEM A_DQ BYTE* MVEM A_DQ BYTE* * VEM DGBL2BL.
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET T
= - VEM B_DQ BYTE* VEM B_DQ BYTE* * VEM DGBL2BL.
MEM DQS MEM * * VEM DQS2MEM ==
MVEM A_DQ BYTE* VEM B_DQ BYTE* N MVEM 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 secine
[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 MTA7W7WD 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 M =50_OHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_OHM _SE =50_OHM_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‘[)ir)?F\’ QATA7QOD 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' _ D_LEBﬁHlH?ilp lEB78§D 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 _—
EXTB L 85D L USB_EXTB_P
SOURCE: HR PLATFCRM DESI GN GUI DE, TABLES 191, 193 D_USB:FXTH 1§:am 1? USB EXTB N : : z:
CO—USB EXTC USB_85D USB USB _EXTD P
USB 3. 0 | NTERFACE CONSTRAI NTS CEXTC 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?:’» . BT lEB78§D USB USB BT P .
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 9 30
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
= = B_EXTD USB_85D USB USB_EXTD _XHCI _P 10 26
e - =5:1_sPAci NG » e o, BOTTCM =5:1_sPAci NG » A EXTD USE 85D sE USB EXTD xHal N .
CD—USB EXTA USB_85D USB USB_EXTA _MJUXED 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 O ock Signal Constraints B_EXTA USR_85D USE USB LT1_N
ALLOW ROUTE = B3 EXTB TX USB3_85D UsB3 USB3_EXTB_TX_ P 19 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 NECK; GAP ?7FXTR7TX ljSB?j-lEr) USB3 USB3 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 719 36
CLK_25M 555 * =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 2 _ B3_EXTA TX USR3_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 719 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_O 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
[ED>—SYSOLK_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 B
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
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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.

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

LI NE- TO- LI NE SPACI NG

TBT_SPI

=2x_DI ELECTRI C

Thunder bol t/ DP Connect or

Signal Constraints

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

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_*D physical rules.

TABLE_PHYSI CAL_ASSI GNMENT synbol s nust be used to create the assignnents.
Proper differential inpedance depends on nDP connector used.
For 514-0637: R2D nets (SMI pins) = 80D, D2R nets (TH pins) = 100D

SOURCE: Bill Cornelius's Thunderbolt Routing Notes

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

7 69

7 69

7 69

7 69

7 33 69

7 33 69

7 33 69

7 33 69

733 70

733 70

733 70

733 70

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O IBLARD ITBTDP 85D ITBTDP TBT_A R2D C P<1..0>
O IBLARD ITBTDP 85D ITBTDP TBT_A R2D C N<1..0>
OO—IBLARD ITBTDP 85D ITBTDP TBT_A R2D P<1..0>
[O—IBLARD [TBTDP_85D [TBTDP TBT_A R2D N<1..0>

OB IBTPA M > 85D spiaveert | DP_TBTPA M. _C P<3..1: 2>
O IBIPA M > 85D spayporr | 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 ITBTDP 85D ITBTDP TBT_A D2R C P<i1>

O IBL A 2RI ITBTDP 85D ITBTDP TBT_A D2R C N<i1>

™ IBL A 2RO ITBTDP 85D ITBTDP TBT_A D2R C P<0>

[ IBL A 2R0 [TBTDP_85D [TBTDP TBT_A _D2R _C N<O>

> IBL A 2RI TBIDP_85D TBIDP TBT_A D2R P<1>

TBT_A 2RI TBIDP_85D IBIDP TBT_A D2R N<1>

O IBLA 2RO TBIDP_85D TBIDP TBT_A D2R P<0>
[O—IBL A 2R0 TBIDP_85D TBIDP TBT_A D2R N<O>

O —IBL A AUXCH > 85D spLayport | DP_TBTPA AUXCH C P
CO—IBL A AUXCH > 85D spLaveert | DP_TBTPA_AUXCH C N

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 spaveort | 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 ITBTDP TBT B R2D C P<1..0>

O IBLARD ITBTDP 85D ITBTDP TBT B R2D C N<1..0>
O—IBLARD ITBTDP 85D ITBTDP TBT B R2D P<1..0>
[O—IBLARD [TBTDP_85D [TBTDP TBT_B R2D N<1..0>
OB IBIPE M > 85D spiaveert | DP_TBTPB_ M. _C P<3..1: 2>
O IBIPE M > 85D spiayporr | DP_TBTPB ML_C N<3. . 1: 2>
O D2 IBIPE M > 85D spiayport | DP_TBTPB_M._P<3. . 1: 2>
OB IBIPE M > 85D spiayport | DP_TBTPB_ M. N<3. . 1: 2>
oD Lsx M > 85D spiayport | DP_ B LSX M._P<1>
OB lsx M 85D spiayport | DP_ B LSX M. N<1> 70
O IBL A 2R0 [TBTDP_85D [TBTDP TBT_B D2R C P<0>
[O—IBLA 2RO ITBTDP 85D ITBTDP TBT_B D2R C N<O>
=»—IBL A 2RI [TBTDP_85D [TBTDP TBT_B D2R C P<1>
[»>—IBL A 2RI [TBTDP_85D [TBTDP TBT B D2R C N<1>

[ IBL A 2RO TBIDP_85D TBIDP TBT B D2R P<0>
[O—IBL A 2R0 TBIDP_85D TBIDP TBT B D2R N<O>

TBT_A 2RI TBIDP_85D TBIDP TBT B D2R P<1>
1B A 2RI TBIDP_85D TBIDP TBT B D2R N<1>
[O—IBL B AUXCH DP_85D pispLayporT | DP_TBTPB AUXCH C P
[O—IBL B AUXCH DP_85D pispLayport | DP_TBTPB _AUXCH C N
[O—IBL B AUXCH DP_85D pispLayport | DP_TBTPB AUXCH P

O IBL_B_AUXCH DP_85D pispLayport | DP_TBTPB AUXCH N

[ DP_85D pispiAayPorT | DP. B AUXCH DDC P

[ DP_85D piseLayporT | DP_ B AUXCH DDC N
[—IBL A 2RI TBIDP_85D IBIDP TBT B D2R1_AUXDDC P
[—IELA 2RI TBIDP 85D TBIDP TBT_B D2R1_AUXDDC N

Thunder bol t

I 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 DisplAYPoRT | 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

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in

SYNC _DATE=08/ 31/ 2011
———

ISYNC MASTER=T29 CR
TTILE

Thunder bolt Constraints

C} Appl e I nc.
®

CH_NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

105 OF 132

2



www.vinafix.vn

4

w

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 se | SMBUS SMC 5_Sdl

[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

>_crer cso 1TOL_DI FFPAI R CHGR CSO P

: (‘J-n:a:(‘qo ITOI_DFFPATR CHCGR 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>

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
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5
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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
—

TTTLE

Proj ect Specific Constraints

@ Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY 1 NC.

ERTY_OF APPLE

Tﬁg:PCBESSCRPAG?EES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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 =
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 ’\'<3 * 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 D2 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— DB 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 IN 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 " ILiDCB 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
Il NOT TO REPRODUCE CR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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LCD Backl i ght

Gai n: 500x.
Rsense:

SMC AD: 17

Weer) =PPBUS_SW BKL

Curr ent

EDP: 0.9 A

0. 005 (RD200 / XWD200)
V across Rsense:

4.5 nv

Sense (1 BLC)

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 4w REF| L e |1 CcD209
PLACE_NEAR=U4900. GL: 5MM — — 2005%2”:

aD LOADI SNS: YES 2 &

~ 0301
LOADI SNS: YES

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

39 40 43 44 80

Al rport X29 Current Sense (I APC)
Gain: 500x. EDP: 1.06 A
Rsense: 0.005 (RD230 / XWD230)
V across Rsense: 5.3 mV Www.qdzwa.com
SMC AD: 22 oo =PP3V3_SO_I SNS
1CD230
SN
g ? g
w0 % 7 o PP3V3_WAN_E ubD230 LOADI SNS: YES RD239
%hég;‘%%%ﬁ&g mm I NAZ11 4. 53K
RGEE3Y 5V 2 ,_NC ISNS WANN __ 5|in  SC70 ~ our [6__| I SNS WAN | OUT 1 \SMC X29 | SENSE fromy o
230 NC | SNS WANP 4w Rer[1 | YW 11 D239
1 PLACE_NEAR=U4900. B8: 5MM 20°§IZUF
» >-PP3V3_WAN R iND LOADI SNS: YES 2 %o/
LOADI SNS: YES

CPU SA Vol t age Sense (VC20)
Gai n: 1000x. EDP: 2.8 A Gain: 1x
Rsense: 0.001 (RD240) SMC ADC: 14 g ) )
V across Rsense: 2.8 mV PLACE_NEAR=XWD240. 2: 10MV P oy 5 M PLACE_NEAR=4900. B1: SMM
SMC AD: 23 TBTI SNS: NO M BP%?Q
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 | VSNS_TBT | VOUT 156w PLACE NEAR=14900. B1: 5MM
PLACE_NEAR=RD240. 1: 10 MV 1/52/8W 1 - 200‘12 UF
w s =PP3V3_SO_I SNS . 2 x5
1 CD240 G\D_SMC_AVSS w5 10 43 5 50
UF
“ - T, ggg\" PLACE_NEAR=XWD240. 2: 10MM
_ TBTI SNS: YES
s 0 @m=PPLVO5_S0_P1VOSTBTREG 4 uD240 &1 SNs: YES RD247 RD249
RD240 |3 | SNS_TBT_N shn N2 or | ISNS TBT IOUT 1 2 1% A3k o SMC_TBT | SENSE gy o
. 5% %
ahw rer| 1. g v 1 onpag
PLACE_NEAR=U4900. A8: 5SMM — — 20°Q,2UF
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
o7 _PPVOUT SO LCDBKLT 1 £, 2 VOUT SO LCDBKLT_XW
'RD256
iMm
1%16!/
LOADI SNS: YES Z%QL
RD259
Lvaur so Looekt oivik 23 sve LooekLT vsense oD Isvm YT rgp— EYCYSSTSIEE
%
IRD257 “J" | cop59 Power Sensors: Extended
46. 4K pLace NEAR=U4900. A8: SMWM —— 09 BTG OVEET = |
21%"199 LOADI SNS: YES 2 gé% Appl e 1 nc <SCH NUM=| D
LOADI SNS: YES  |,402 0301 .
PLACE_NEAR=U4900. A8: 5NV 8 <E4LABEL>
LOADI SNS: YES
= GND_SMC_AVSS

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

39 40 43 44 80

CPU SA Current Sense (1 C20)
Gain: 500x. EDP: 6 A
Rsense: 0.001 (R7140)
V across Rsense: 6 mv
SMC AD: 13 w s =PP3V3_S0_| SNS
G240
o) — 0/
V+ 2 40}5\,,
ub210 LOADI SNS: YES RD219
s o [y VCCSASO_CS_N shnv "NEMourle isns cpusatour K F3% csve cpu s I SENSE oy o
1%
rooe VESASSE e =F PLACE_NEAR=U4900 :1/ 5%4\\:\/ __1 ?Dzzzjog
5 SIS T, 8%
G\D LOADI SNS: YES 2 gop!
LOADI SNS: YES o
PLACE_NEAR=U4900. GL: 5MV
L LOADI SNS: YES
= GND_SMC_AVSS 39 40 43 a4 80
LCD Panel Current Sense (ILDC)
Gain: 500x. EDP: 1 A
Rsense: 0.005 (R9020, XW9020)
V across Rsense: 5 mv
SMC AD: 15 w s =PP3V3_S0O_I SNS
1CD220
o — ? LUF
5 8%
V+ %EQM
ub220 LOADI SNS: YES RD229
677 _NC ISNS LCD PANELN 5 v ! hs%?zollw-r 6 I SNS_LCD PANEL _| (1}1'14' 23K SMC LCD PANEL_| SENSE fymy 40
%
677 __NC ISNS LCD PANELP 4| n+ Rerl 1 1/201w 1 CD229
PLACE_NEAR=U4900. B2: 5MM _ %)OOQ/ZUF
G\D LOADI SNS: YES 2%
~ 0201
LOADI SNS: YES

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

39 40 43 44 80

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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