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

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

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

Schematic / PCB #' s

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

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051-9216 1 SCHEM M.B, DL SCH CRI TI CAL
820- 3462 1 PCBF, M_B( NEW , D1 PCB CRI Tl CAL
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J9400

DP/ TBT

PG 68, 69

PortAJ
PortB—\

w420

PG 68

w9620

-

.

PCle x4

TBT Host

A0 pgazas

J2500

PG 69

XDP CONN
U1000 ik
[
| NTEL CPU oors 1333/ 1600w [BTET
2. X GHz
1 VY BRI DGE 2C- 35W Mem
PG 9-15
PG 28
J6900, J6950
DC/ BATT POVNER SUPPLY
PG 55 PG 56- 65
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, U5350, U5360, US370, U5400, U5410, Q6480
oCcK BUEFER 6100 T PONER SENSE
PG 24 SPI PG 42, 43
PG 16
SPI Boot ROM J5650, 15660
FAN CONN AND CONTROL
04510 PG 16 PG 49 PG 45
SATA 1. 05V/ 6GHZ. /I\
REDRI VER K ° | NTEL \|/ \I/
U4900 12C SMs ADC Fan Ser
PG 36 SATA Prt 75100
PANTHER PO NT- MPCH sMC sPI LPC+SPI Conn
PG 16 LPC —==—— Port80, seri al
PG 38
J4500 U1800 G 16 il; PG A;Dl\
SATA
CONN
HDD J4410 Us701 J5700, J5713
PG 36 RI O CONN
PVR Bl uet oot h|| TP/ KB TRACKPALY
PG 16-21 PSCC KEYBOARD
VDS Ut C1—RL PG 35 PG 46 PG 46
RGB OUT PG 17 J3502
DP OUT
- S CAMERA s
dl o 3 PG 31 sVe
T™DS QuUT 8 3 7
- —
39000 G 17 E ey 2700 ) PG 38
_____ g .37 usB
eDbP eDP OUT 3 g g HUB
CONN PG 17 E : PG 25
u2760 Ja410
5 o usB
PG 66 2 o EHal VX RI O CONN
PCl : e USB 3
PG 18 PG 35
J4410
™ <
Rl O CONN HOM 3 o —
HDM Fo 17 EXTERNAL A
PG 16
PCl - E
PEG (UP TO 8 LI NES) HDA
PG 16 PG 16 PG 16
1
U6201
AUDI O
Codec
EXTM C LI NEIN HPOUT SPDIF M CI N LI NEOUT
J4a410
Rl O CONN
Ai rport/SD Card 750 6610, U620
U6630, U640
M C BI AS
PG 35 PGs3 SPEAKER
AMVPs ISYNC VASTER=MASTER
PG 52 TTTLE

T T Jes02
35815

| | J6803
PG 47 PG 54

SYNC _DATE=02/ 15/ 2011}
—
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8 7 6 5 4 3 2 1

D1 POVNER SYSTEM ARCHI TECTURE 6905
NN o ENABLE
PPDCI N_G3H R2920 PPDCI N_S5_P3V42G3H T 3 iszejla;Bofr PPaVA2_GaH SMC PWRGD e RESET L
—1 U6990 SN0903048 = =
uUs010
PSV1_VIN PAGE 55
_ | ENABLE (¢ ) (PAGE 39)
LT3470A SMC_PBUS_VSENSE
u7090 I R7640
J6900 (PAGE 56) F7040 /‘\
PPBUS_G3H PPV S0 >go 1.05Vig, A PP1V05_S0
Fo90s R7020 PP5VI_CHGR_VDDP 1 SLo5874 U
AC 6A FUSE - = CPUVCCI OS0_EN Se e u7600 SMC_CPU_FSB_| SENSE
DCl N( 16. 5V) m CPUVCCI GS0_PGOCD
ADAPTER N VIN PPVBAT_G3H (PAGE 62) PP
N u7000 vouT SMC_CPU_VSENSE
SMC_DCI N_I SENSE 1 SL6259 1 SNC_CPU SENSE
m PPVCORE_S0_CPU
PBUS SUPPLY/ R705 PUVERE | v A
BATTERY CHARGER A VIN \/
SMC_RESET_L
_ =TT SMC_BATT_I SENSE] VAXI5119GTM SMC_CPU_VSENSE
- CPUl WP_VR_ON U7400 SMC_CPU_I SENSE
(PAGE 56) e Ve vour /—\E PPVCORE_SO_AXG
36950 v SMC_GFX_VSENSE
PPVBATT_G3H_CONN m PPVBAT_G3H_CHGR R (PAGE 60) o
Pant her - PO NT
: PPSV_S0_CPUl WP (P P— PM _PWRBTN_L
a @ CH)
N o o SYS_RERST’ PM SYSRST L
@ ; CHGR_BGATE | MON -%’@u LS CPU MIP_AXG Puse MAX17491 PPVOORE_SO_AX g
5 - CPUl M/P_| MONG u7542 RSVRST# PM RSMRST L
o | MONG (PAGE 61)
~ PGOCD CPU MVP_PGOCD U1800
PGOCDG CPU WP _AXG_PGOOD
= www.gdzbwx.com oLr RERST L
PM_PCH_PWROK PLTRST# — —
J PVRGD
VIN wvipa N P U
DDRREG_EN S5 1.5v o PP1V5RIV35_S3 o PM_MEM_PVRGD)|
SMC ®720 MEM/TT_EN ro - - u7950 (PAGE 16~21)
PP5V_S5RS4_CUMIUS ————>$S3 0.75Vv PPOV75_S0_DDRVTT
vourz S0
U4900 - — — — — — — 4
SMC_PM_G2_EN TPS51916 TP_DDRREG_PGOOD
P60 PMG_EN _ ['RC ]| P3V3S5_EN u7300 PaOCD
DELAY P5VS4_EN ( PAGE. 59)
(PAGE 38) [ e
SMC_S4_WAKESRC_EN TBTAPVRSW EN ¢ )
>S4 > | o SM_DRAMPVIROK
TBTBPVRSW EN \/CCSLGEAP020 CPU h
74LVGLG32 PaVasa_EN U7801 PP5V SO PPVCCSA_SO0_REG
U7970 ¢ OVESAEN R5430 (PAGE 6%) — Y > vec vour U1000 e
P5VS4_EN 1 SL95875
(PAGE 65) | | /—\ PPBUS_S5_HS_OTHER_| SNS PLVs_CPU_EN PVCCSA_EN 4 e u7100
Pant her - PO NT U/\ 801 PV P «
n @ (pace 57y "o § PYOCSA_PGOCD (PAGE 9-13) RESET
(PCH) PPVI N [S3_P1V5S3RS0_FET PP1VS_S3RS0_FE_
PM_SLP_S5_L 17 L
SLP_S5#( F6) ¢ : L}l Q7850
\ VREGS
DDRREG EN  pas9 P5V3V3S4_EN 5v “ PP5V_S4 [PLVSSSRSOFET_GATE PP5V_S3_FET
RC — S —— = N /ouTL
T
b — - — — — ———
P5VS3_EN  Psa P3V3S5_EN sav T PROVe S i 80 P5V_S3_EN
-[ELAV —_—e
- R - PP5V_SO0_FET
P3V3S3_EN  pass O ¢ ml — =
f F TPS51980 Q7800 o S
u7201
P1V2S3_EN PP3V3_S4_FET
u1800 R o700 ®706 (PAGE 60) ﬁ_“"l\ PSV_S0_EN ALL_SYS_PWRGD
- TPAD_VBUS_EN pct6 PGEOOD @ PPSV_S4_1V0SBTSO o)
-v P5V3V3_PGOCD:, POVE SN 1 _ SSPURD
! _S4_| P RSVRST_I N( P38)
PM SLP_S4 L PG 17 LCD_BKLT_EN Q7840 TBT EN LG 1 & EN|5L3‘€1“4A PP1V05_SO0_P1VO5BTREG R _ e PM_RSMRST_L
SLP_S4#( K10 - p =N U7720 l — P1V5SO_PGOOD [ —&&— SMC_ONOFF_L som oLy o
& BKLT_PLT_RST_L — (PAGE 63) £ ° e PRI p v iy [PUMP VR ONy
P1V8S0_PGOOD *
PM SLP_S3_L PG 17 VIN s [
SLP_S3#( D4) P5VS4_PGOOD svsrst(paz) 4PM_SYSRST_L
LP8545SQX- EXTJ —_—
(PAGE 16~21) PPBUSisoiLCDBKLTiP\I‘R- N w9701 PPVOUT_SO_LCDBKLT Q7810 Pvocsa PeoD | pirtomecom §PM_PVRBTN L
VOUT -% ) PP3V3_S3 PM_SLP_S5_L
CPUVCCI 0S0_PGOOD | o S SMC_RESET_L

R7978 pPG65

(PAGE 70)
PP3V3_S0_P1V5S0 PMLSLP_S4_L
—Ssesew

P3V3S3_EN PM SLP_S3_L
|SLB\€d\bB ALL SYS PWRGD % SLP_S3_L(P38)

Q7830 PLV5_S0_Et PP1V5_S0_REG
Q4260 F4260 b EN U7770 ——————— >
PPava_so_FET PAGE 63 4900
/f‘_"l\ PPVP_FW ‘;I ( ) PP3V3_SO (PAGE 38)
. .
P3V3_S0_EN
PM SLP_S3_R L PGB7 PP3V3_SO_P1V8SO PP5V_S0_VMON uU7960
PP3V3_S0 && FWPORT_PWR_EN oL
PP1V5_S3RSO_VMON o @
®B880 MAXIEDE3EWL | I sL8s0azi RTEZ R7962
P1V8_S0_El

Q7850 —Sr % » EN  U7760 PP1V8_S0_REG PP1V0O5_S0_VMON  VIVON_Q4

P5VS0_EN
PVCCSA _EN PGB7 r— PP5VS3_FET (PAGE 63) (PAGE 67)
DELA I o, I ISYNC MASTER=K17 REF SYNC_DATE=06/ 30/ 2009

Power Bl ock Di agram

P3V3S0_EN T29_A HV_EN PP3V3_SUS_P1V05SUSLDO
- CPUVCCI OS0_EN  PG57 r—— PSVS3_EN —\L TG NOVEET
DELAY VIN Q7820 Ap le I nc SCH_NU'\/I>
PBUSVSENS_EN LT3957 PPAVE.SUS_FET TP&T20105 p . o
— <)

ROP Pl
P3V3_SUS_EN THE POSESSOR AGREES TO THE FOLLOW NG

PP1V05_SUS_LDO
— U3890 EN 7740 %’
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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Il NOT TO REPRODUCE OR COPY I T
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8 14 6 5 4 3 2 1

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

BOM NUMBER BOM NAME BOM OPTI ONS ) AI ternate Par ts
085- 4094 DEV BOM M.B, DL D1_DEVEL: VB o PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NOVBER | AT NovgeR | BV FTION | REF DES | COMENTS:
607-9189 CWN PTS, PCBA, M.B, D1 D1_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: DWPO, RAM 6G_HYNI X_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DWPQ] CRI TI CAL EEEE: DWPO 12850311 12850329 ALL NEC ALT TO SANYO
639-3291 PCBA, 2. 9G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_C1, EEEE: 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 19780485 ALL Epson alt to TXC
639-3697 PCBA, 2. 5G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G PCH_C1, EEEE: F16V, RAM 4G_HYNI X_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F16V] CRI TI CAL EEEE: F16V 19750484 19780485 ALL NK alt to TXC
639-3773 PCBA, 2. 5G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G PCH_C1, EEEE: F26M RAM 6G_ELPI DA_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26H] CRI TI CAL EEEE: F26H 19780479 19750486 ALL Epson alt to TXC
639-3772 PCBA, 2. 9G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_Cl, EEEE: F26J, RAM 6G_ELPI DA_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26J] CRI TI CAL EEEE: F26J 197850478 19750486 ALL NK alt to TXC
639-3770 PCBA, 2. 5G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G PCH_C1, EEEE: F26L, RAM 4G _ELPI DA_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26L] CRI TI CAL EEEE: F26L 19780481 19750480 ALL Epson alt to NDK
639-3771 PCBA, 2. 9G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G PCH_C1, EEEE: F26H, RAM 4G _ELPI DA_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26M CRI TI CAL EEEE: F26M 37650972 37650612 ALL ROMM alt to Toshiba
639- 3849 PCBA, 2. 5G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G, PCH_C1, EEEE: F2WI, RAM 6G_M CRON_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WQ) CRI TI CAL EEEE: F2WQ 37651053 37650604 ALL Diodes alt to Fairchild
639- 3848 PCBA, 2. 9G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G, PCH_C1, EEEE: F2WR, RAM 6G_M CRON_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WR] CRI TI CAL EEEE: F2WR 37651017 37650612 ALL ROMM al t to Toshi ba
639-3873 PCBA, 2. 6G, SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_Cl, EEEE: F33H, RAM_6G_SAMBUNG_35NM CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WI] CRI TI CAL EEEE: F2WI 13850624 13850677 ALL Mirata alt to Taiyo Yuden
639- 3874 PCBA, 2. 8G, SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G PCH_C1, EEEE: F33P, RAM 6G_SAVBUNG_35NM_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F2W/] CRI Tl CAL EEEE: F2W/ 13850681 13850638 ALL Taiyo Yuden alt to Samsung
639- 3875 PCBA, 2. 6G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 6G, PCH_C1, EEEE: F33L, RAM 6G_HYNI X_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F336] CRI TI CAL EEEE: F336 15281703 15281701 ALL Sunida alt to Cyntec
639- 3876 PCBA, 2. 8G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F339, RAM 6G_HYNI X_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F337] CRI TI CAL EEEE: F337 37180730 37150490 ALL Diodes alt to NXP
639- 3881 PCBA, 2. 6G, SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_C1, EEEE: F33G RAM 4G_SAVBUNG_35NM 1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F338] CRI Tl CAL EEEE: F338 13880725 13850724 ALL Samsung alt to Mirata
639- 3882 PCBA, 2. 8G, SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_Cl1, EEEE: F33C, RAM 4G_SAVBUNG_35NM 1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F339] CRI Tl CAL EEEE: F339 13880727 138S0709 ALL Samsung alt to Mirata
639- 3884 PCBA, 2. 8G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_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 NXP 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_Cl1, EEEE: F33N, RAM 4G_ELPI DA_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33J] CRI TI CAL EEEE: F33J 15251539 15251598 ALL Qyntec alt to Toko
639- 3879 PCBA, 2. 6G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_C1, EEEE: F33M RAM 6G_M CRON_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33K] CRI TI CAL EEEE: F33K 15251645 15250461 ALL Qyntec alt to Vishay
639- 3880 PCBA, 2. 8G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F336, RAM_6G_M CRON_CHO_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33L] CRI TI CAL EEEE: F33L 15550667 15550583 ALL NAG LAYERS ALT TO MURATA
639- 3846 PCBA, 2. 5G M CRON 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G, PCH_Cl1, EEEE: F2W, RAM 4G_M CRON_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33M CRI TI CAL EEEE: F33M 103s0305 10350266 ALL Yageo alt to Oyntec
639- 3847 PCBA, 2. 9G M CRON 8GB, M.B, D1 DEVEL_BCOM 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_BCOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_Cl1, EEEE: F33K, RAM 4G_M CRON_1600_S o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33P] CRI TI CAL EEEE: F33P 37651113 37651110 ALL Diodes to ACS
639- 3888 PCBA, 2. 8G M CRON 8GB, M.B, D1 DEVEL_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. 5, 35W 2+2, 1. 2, 3M BGA U1000 CRI Tl CAL CPU_I VB_2C 2. 6G_G8 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 A 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, 525 w000 RiTIcAL V202,96 DDR3 SPD STRAPPI NGS

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

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

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

33851113 1 1G.TBT, GR 4 B1, PRQ 280FCBGA, 123121 w3600 CRITI CAL TBTRTR B1 RAM 4G_SAVBUNG_28NM_1600_S 4G_SAMBUNG_28NM _1600_S, RAMCFG3: L, RAMCFG2: L, RAMCFGL: H, RAMCFQD: L

33350623 16 |G, SORAM 281 T, 256WKG, CORQ- 1600, 70FBGA s e efen. s s, o, s e 15 s s, 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, 70FBGA Lot a0 e o o, o st e 100 111 iz assn assofunien weien i 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, cese wesra o100 1a110. 12120, asa0, ol oo, o, 1nfGRI TI CAL 2G_ELPI DA_1600_S RAM 4G_SAMBUNG_35NM_1600_S 4G_SAMBUNG_35NM 1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMCFQG0: H

33350649 16 1/G. SORAM CORQ- 1600, 256NAE, TAFBGA M GRON s e o e e s, s, s i o1 e o s, o, o GRI TI GAL 2G_M CRON_1600_S RAM 6G_SAVBUNG_35NM_CHO_1600_S 6G_SAVMBUNG_35NM_CHO_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: H, RAMCFQD: L

33350625 16 1 G. SDRAM DOR3- 1600, 512MK6, THFBGA, HYN X Lot a0 e a0 o, o st e 100 111 iz asan assofnien weien i 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 1 G. SORAM DOR3- 1600, 512MKB, TBFBGA, B DI E, ELPI DA teaco, teno. ieh. 1eva0, s, s, s wesra o100 1a110. 12120, asa0, ol oo, o, 1nfGRI T CAL 4G_ELPI DA 1600_S RAM 6G_M CRON_CHO_1600_S 6G_M CRON_CHO_1600_S, RAMCFG3: H, RAMCF&: L, RAMCFGL: L, RAMCFQ0: L

33350624 16 1/G. SORAM COR3- 1600, 512D, 7AFEGA, D5, SANEUNG  cse. i, . . 2.2 1. oo, 1. iz i ool nen o @RI T1 CAL 4G_SAVBUNG_35NM 1600_S RAM 6G_ELPI DA_CHO_1600_S 6G_ELPI DA_CHO_1600_S, RAMCFG3: H, RAMCF®2: L, RAMCFGL: H, RAMCFQ0: L

33350623 8 1. SORAM 2681 T, 256M, CERA- 1600, 70FBCA S —— CRITI CAL 6G_SAVEUNG 35Mv aHD_1600 S | [RAM_6G_SAMBUNG_28NM_CHO_1600_S| 6G_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, RAMCFQ2: H, RAMCFGL: L, RAMCFQO: L

[E— s [P — oA 5.+ X_v0_1600_5 RAM 2G_SAVEUNG 1600_S 2G_SAVBUNG_35NM_1600_S, RAMCFG3: H, RAMCFG2: H, RAVCFGL: L, RAVCFQD: H T | SIS SMESIRRUSSEEIIS

33350625 o . v o 1000100, s e —— sc1mex ap_ts00_5 RAM 2G_HYNI 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, U100, 150 0 150, 60 370 CRI TI CAL 6G_ELPI DA_CHO_1600_S IVD d U I e Pa r [ S AL ' 'vb

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

33350660 16 1C. SORAM CORB- 1600, 51218, T8FBGA M CRON Lesto, wesio e, 12san. e Lasao, s, earo. wion a1, iz o, ossofmnso, wneo 15 GRI TI CAL 4G_M CRON_1600_S 33350642 16 1/C. SORAM DORS 1600, 512WK8, TSFBGA, G DI E. SAVBLNG  wesco, wesio. eheo. 12530, Lo, asso, s, 2aro. io1on a1, oizo, oo, ossofonso. woneo 1o GRI TI CAL 4G_SAVBUNG 28NM_1600_S NOTI CE OF PROPRI ETARY PROPERTY:

33350649 8 11G. SORAM COR3- 1600, 25614, 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 CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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PD Modul e Parts

SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH

BOM Conf i gurati on

d} Appl e I nc.
®

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
860- 1533 1 STDOFF, BMJ, TOPSI DE, D1, SM J6950_63 CRI Tl CAL
860- 1530 1 STDOFF- 1. 9D2. 93H TH-0. 85- 1. 2 J6950_64 CRI Tl CAL
860- 1529 1 STDOFF- 1. 80D1. 53H SM J6950_65 CRI Tl CAL
825-7841 1 LBL, PART CONFI G, BOARDS, D2 CONFI G_LABEL CRI Tl CAL
946- 4350 1 Dl MLB LOCTI TE W GLUE 190024/ S 0.24G EDGE_BOND CRI Tl CAL
DEVELOPMENT/ BASE BOVs
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 4094 1 Dl M.B DEVELOPMENT BOM DEVEL CRI Tl CAL DEVEL_BOM
607-9189 1 D1 M.B BASE BOM BASE CRI Tl CAL BASE_BOM
SMC
34153528 1 1 swexz, proror, o1 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 14900 CRITI CAL SVC_PROG FSB
34153406 1 11 SVG, DEVEL GRENT- 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 ceR R mE2, o1 U100 CRITI CAL BOOTROM PROG PI B2
34153650 1 1c e R Fse, o1 U100 CRITI CAL BOOTROM PROG FSB
341SX00K 1 1ceR, Row Fe2, o1 U100 CRITI CAL BOOTROM PROG FSB2
34153667 1 1c e R e, o1 U100 CRITI CAL BOOTROM PROG PVB
Programmabl es - Al builds
33550809 1 64 BT S SERAL DUAL 110 FLASH Microni X U100 CRITI CAL BOOTROM BLANK
33550803 1 64 VBIT SP1 SERIAL DUAL 110 FLASH Nitonyx UB100 CRI TI CAL BOOTROM_ BLANK
34153670 1 167 Pso vaz4, e, 1 U701 CRITI CAL TRAD_PSOC: PROG
33752983 1 16 7P PS0s G BLAK U701 CRITI CAL TPAD_PSOC: BLANK
34153668 1 G EEPROM R Va4, 1,01 PvB w3690 CRITI CAL TBTROM PROG
33550865 1 1 G EEPRaM SR AL, BKD, 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 SVC_SOCKET

NOTI CE OF PROPRI ETARY PROPERTY:
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J5713 (KEY BOARD CONN) POVNER RAI LS ICT T Poi S2 CAMERA PCIE SI GNALS E_ENET D P
i i PP3V3 S4 e est ol Nt s
Functi onal Test Points = S e FUNC_TEST NC_PCI VERA D2RP _ PCIE EXCARD 2R N __,, o PAEENET RRDCN
= W6 KBDL >—me PMSIP S3 | 718 27 36 30 66 CPU NO_TESTs VERA D2RN__ "= — PCIE_EXCARD 2R P,
35650 (LEFT FAN CONN) Oo—=E “ [O—me PPOV75 SO DDRVTT & - VERA R2D CN TRE = pCl E EXCARD R2D C N
FUNC_TEST o—=E ﬁ ﬁgm 7 NC TBT _MONDCO VERA R2D Cp TRYE = PCI E_EXCARD R2D G P ..
a i —_ 17
> e PP5V_S0 71] BelPRan = L3 o me PPIVO5_SO . NG TBINONDCL ke TROE =
[ _me V5 KBD4 p [t B’E BT_PCl E_RESETO
= e EAN LT PWM . = _me VS KBDS - T _PClE_RESET1 L L REGLK100M Ne= E_CLKIOOM EXCARD N 717 7
= e FAN LT _TACH e ﬁ ﬁggg e SFBT_PCIE_RESET2 L PCl E_CLK100M P — E_CLK100M EXCARD P 4 15 PAE AP ROD C P
e o LED RETURN 2 S n NETFBT_PCl E_RESET3_L _BASES = m—FEUEARRDCP
35660 (RI GHT FAN CONN) UL000 CHARZ TPS = & KBDS i S ED RETURN 3 T RO TBT XTAL25C0T o TEST NC NO TESTs > PCLE AP R2D C N TRUE
Pt mE FAN RT PWM___ .,  7saso PCl E TBT D2R P<0> l:l: me WS _KBDO p C': me LED RETURN 4 Jern BASE= - - oo PO E AP 2R P
= e FAN RT TACH . “E PCI E_TBT D2R_N<0> [=_me V& KBDIO p > e LED RETURN 5 vern — NC PQES D2RN w DI PO E AP D2R N 'Tr;UUtE
e GND s Tps DM _S2N_P<0> me WS KBDI1 p me LED RETURN 6 Jernm s _TP_DP_TBTSRC M._CP<3> NC DP_TBTSRC M._CP<3> —pSE NC PCILE S D2RP v
T o FERC> = (= NG PO E B PCIE AP D2R Pl _P
I DM _S2N_N<0> = e _Vi5 KBDI2 - e G\D .. _TP_DP _TBTSRC M_CN<3> TR B R TETSRC M. CNe3- A= CLE 5 RD CN ., PCIE AP D2R PI_N ™%
= > DM_CLKI00M CPU P = W5 KBD13 T :| 4 TPs — = NCPAES RDCP TRUE
CLK100M CPU_N = WS KBD14 7= s DP M. —BASE= o> PCLE AP RD PI P
33502 (ALS/CA!\ZIERA CU\ND)A - o—me o 2 ) CNeo> > IRE _ NC PCIE 6_D2RN 1 E_AP_R2D PI_N TRE
7 e a2 7 1500 GHARZ TPS KBD1 P - —BASESTRU >—IRE _BASE= NC PCIE_6_D2RP ,7 TRUE
PP5V S3 ALSCANERA F ;o z2 18 N2S P<0 WS &Sm HM . N R e _@Em%r‘% e =L DR E e PO E 6 RZD ON ) E_CLK100M PCH P
T 1 > = D17 p . TP_DP_TBTSRC M__CN<1> TBT. CN<1 —BASE=
= B2 oM _es n<os s KBDI8 v e PP3V3 SO v =—VRREBASE=TROE She M. > —EASE= NC PCIE 6 RAD CP > PC E_CLK100M PCH N
94400 (R0 cABLE Cog D> — D DATA P<0s e ehs v » _TP_DP_TBTSRC M._CP<0> NC DP_TBTSRC M. CP<0> NC PCIE 7_D2RN “ PCI E_CLK100M TBT P_TRE
e PPIV3 54 Lo D0 ATA Teo- (= G T v D—lgf%” « TP _DP TBTSRC ML_ON<O> _ — M@fﬁmm‘:—‘n@t_l FOP_TBTSRC M__CN<O> EIE TrE VEBASEETRE NC PO E 7 _D2RP - ED— G E oLK100M TBT N _TRE
[ e B> F DI DATA P<a> = V& KBD21 = PPSVS_S5 e b WARE BASESTROE \C PC| E 7_R2D CN e TROE
VS WAN E S o [ - PEAVE_ S5 AVREE SC » w » -1E-DE_TBISRC AUXCH CP__— g O DB TBISRC AUXCH P DB TR N PO o
== PPV S4 . [ TN T N (= TR “ PP3VAZ_G3H B P TBISRE AUXCH CN = fhr CHC 10 TBISIRC AUXCH (N S T e T K10OM SATA P
PBIVE SO 7550 17 7 Oy == KBD23 a i - RO > IRE _ NC _PCl E_8_D2RN
D>—me . 75 3 17 7 prem PCl E_AP_D2R_N [ PESV_SO i = M = TROE
o C2 PO E ENET_DZR P EEET H ETLKBD . e PPSV_S3 o o TESPL_CSIL = VARE_BASE=TRUE Y v
34410 (RI O FLEX CONN) o ﬂ@ PCLE ENET D2R N CEFT _OPTI KBD >—me PP5V_S5 s 0 TP_PCH GPI (8 me” K33M PCl I N
USB EXTB OC L D50 E OLKL00M TBT P W5_CONTROL_KBD o—m=e PPBUS GBH « TP PCH STRP BBSI ] CH STRP. BBSl DR E gt -8R0 B TRE
2 50 = o—me Yo LML BED PPDCI N_G3H . 1 TP P! TRP_ESI L — VA= PRSI -
:m :g DDC &‘IISA o s > PO E_CLK100M TBT N o= » =5 P$ ?st S =t wrsRe p$ ?;?g’ ESl TP _PCl E CLK100M PEAN— NC PCl E_CLK100M PE4N PCI E_CLK100M SSD P
DDC o5 15700 (1 PD FLEX CONN) =t TP_PCIE_CLK100M PE4AP— TRIEBASE=TROE NG PO £ CLK100M PEAP P I E CLK100M SSD N TRE
>—=E HOM _HPD L 36 40 4900 CHARZ TPS D_mwx 1w TP PCl _CLK33M OUT2 = ”‘fSC PCl _CLK33M OUT2 VARE_BASE=TRUE B> =" 5 — TRE
e PM SLP S3 L e w o ——_me PP3V3 S4 e . TP_PCIE_CLKI100M PEGAN — PEI E_CLK100M PEGAN . TP_PCIE CLK100M PEBN— NC PCl E_CLK100M PEBN EES u_ﬁoom E
D M Spsa L L LG AD<0> S me 22 CSL . TR » IE_POE_CLKI00M PEGAP RCT .+ TP_PCIE_CLKI00M PEBP— YR PAoe= PCI E_CLKI00M PEBP [ O 00M N T e
AP_CL KRE L a0 = o= “ D—mf—%?—“ o - - oD = T ENET N FE
ENET_RESET_L - >—LBG AD<2> —me22.MSO . DM _S2N_P<3. . . LB_PPVOUT_PCH_DCPSUSBYE ZYRJRE PRVOUT_PCH_DCPSUSBYP. . _TP_SATA_C_D2RN — e TA_C_D2RN E_CLK100M ENET_N
ENET OLRRED T = £>__LPC_AD<3> = _me Z2_SCLK “ g NN 1> TGN LED P = "‘oj:m MPMVB_LED_PVR . _TP_SATA_C_D2?RP = MEEBRSETRENC SATA_C_D2RP MAP_P__TRUE
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Frame Hol es ebP signal s
ZT0940 DP _ CPU si gnal s
4P5R2P3- 3P5B " ?ﬁ%ﬁ%i Z =—1EAE ARE . NEMVTT_EN =DDRVTT_EN
1 o or TP EDP AUX N ,, R s AR == 27 0
O DB N M C P<3..0>_ TP _EDP TX P<3 S
ZT0960 79 67 _ <3..0>_— <3.. 0> 1w )
APSRePs- 3Pe 'DP INL_ M. C N<3..0>_ TP EDP TX_N<3..0> 729 Stonals Through PEG e G THERVDN P THERMD N o7
o e = — = — o TMARE_BASESTRUE NO_TEST=TROE
O TVARE_BASE=TRUE e POE TBT DPR P<3..0> - =PEG D2R P<1l..8> . _THER THERVD_P o
-_| = —_— -_| NO_ TEST—TR%
mer POE TBT DPR N<3..0> - =PEG D2R N<11..8>
Bosses for limting deflection = 737 B E _TBT R2D C P<3..0> — =PEG R2D C P<1l..8> » WNRCEEK%FRSUE—WLCD BSS e
SH0910 . 2. POE TBT RD C N<3..0> — =PEG R2D C N<11..8> ,,
2. 8001, 21D 2. 254 smwo1 APN: 860- 1557 no kD BKLT PWA VDS |G BKL PV “ ¥ " ~WRKE_BASESTROE = D
kD BKLT EN _ LVDS |G BKL_ON " SD PWR EN PCH — ENET_LOW PWR PCH 20 2 2
WVARE_BASE= = FARE BASESTROE ~~ — —— — —
SHO911 o LCD PWS EN — LVDS | G PANEL_PVR w1 SD PR EN — ENET LOVPWR .
2. 80D1. 21 D- 2. 25H SM D1 - TP FWPWR EN  _ FWPWR EN ” NC PCl E_CLK100M SSDN _ PCIE_CLK100M SSD N S
1 VARE_BASE=TRUE — “MRRE_BASESTROE  TRE —
y 1 1
KO —orossd —forozss T
= Sl = J—
2. 80DL. 21 D- 2. 25H SM D1 " s STIRE_BASE=TRUE TROE = 00 T
A SE— NC_PCIE_CLK100M FWP — _PCIE CLKI0OM FW P -
{ = ) SHLD- D1- MLB- T29 WE_BASE=TROE -
Unused PEG signal s
SH0913 NC _PEG D2RP<NéL5 S12> — =PEG D2R P<15..12> » —w“r's%rps%f FW%TRQIST TROE POLE BWLRR N v
VARE_BASE= TEST=TRUE—
2. 80DL. 21 D- 2. 25H SM D1 Dl THERVAL MODULE STANDOFF (860- 1439) NG PEG D2RN<1b. . 12> — =PEG D2R N<15..12> — e e EL\JQ/DN%RT'E T=TROE POE FWIRZR P v =
VARE_BASE= TEST=TRUE—
: D e SH9920 e SHOg2L NC PEG RD CP<15._ 12> _ =PEG R2D C P<15..12> . PO E WD N = POE FWRID C N w
- - TE! T—TRLE -
DOFF- 4. 50D2. DOFF- 4. 50D2. VARE_BASEZT _ NCPOE FWRRD CP_ . PCE FWRXD C P .
. 1 @ CR SFF DG v1p0 Tabl e 3-56 mapping for HDM R R (heds e SPLG WD G RLS. L L TVARE_BASESTRUE ™ NO_TEST=TREE
= = = o HOM G CLK C P — TP DPIGB MP<3> , Unused GPU si gnal s
SH0926 SHO927 e _HDM |G OLK C N — TP DP IGB MN3> NG PEG DPRP<7..0> _ =PEG D2R P<7..0> . Unused SATA 0D Si gnal s
_BASE= = NC PEG D2RN<7. . 0> . =PEG D2R N<7..0>
STDOFF-4. 5002, 15H SM  STDOFF- 4. 50D2. 15H- SM ~VARE_BASE-THWE TEST=TRUE — — e SATA D D2RN e SATA (DD 2R N w
= L THO900 " R e (-G P<2.. 02— TP DP 1G B MP<O..2> . N VL Ra G d Ui SPLG RID e e NG SATA ODD D2RP - SATA CDD D2R P
| = — TVARE_BASE=TRWE = — — 17
| TS waws HDM |G DATA C N<2..0> _— TP DP IG B MN<O..2> , NC PEG R2D CN<7..0>_ =PEG R2D C N<7..0> ,, VARE_BASESTRUE WO _TEST=TREE
= = Tmoslms WEBKEEMI = VARE_BASE=THWE TEST=TRUE — NC SATA ODD RRD CN —  SATA OOD RRDC N,
-1 . 5-1. . B K _ ) ~ MAKE_BASE=TRUE NO_TEST=TROE
DL BMJ MODULE STANDCFFS ® —m:DkME-sxs(E;aERLEE: e = LPAIG DG LK NC SATA ODD R2D CP —  SATA ODD RRD C P, C
|G DDC DATA — DPA_| G DDC DATA , NC DPA | G AUX_CHP — DPA IG AUX CH P . MARE_BASESTRUE WL TEST=TROE
SH0928 SH0963 T';Q,\%93 APN: 862- 0118 Mo = o —WRKE_BASESTROE NG TEST=TRUE — o
STDOFF- 4. 5001, 73H SM STDOFF-4. 5002. 33H SM ! s —MRM = DPALG HPD PR GAUX O e=DPA1G AUX CHN .,
APN: 860- 1490 1 1 Sk-1.1X0.5-1. 4x0. 8 - N Unused Menory Signal s
= = THORO4 NEHEGEL RO e PEG CLKIOOM N 7w 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 —— (), APN 998- 3975 NC PEG CLKIOOMP .~ _ PEG CLKIOOM P T NCREMA CLKEL e MEM A OLK Ne1> B
UNUSED USB S| GNALS N 5
THO900 for upper TBT can gnd sl ot T'FQ.%95 e DB TBISNKQ AUXCHC P — DPB IG AUX CHP 10 NG USB3. EXTC TP _~ "USB3 EXTC TX P . NC MEM B CLKP<l> MEM B _CLK P<1> 12
) s DB TBISNKQ AUXCH C N — DPB 1G AUX CH N " VARE_B7SE=T TEST=TROE— - NC MEMB CLKN<1> ___—  MEM B CLK N<i> "
THO903 for lower TBT can gnd sl ot SL- 1. 1X0. 45- 1. 4x0. 75 - _NNQKELJBSK%E 21 Tr)éNT-TRuE: LSB3 G XN lg = = - -
DR TBTSNKG M. G P<3..0> — TP DPIGC MP<3..0> . N8 EXT(ED'?EPT_TM_ USB3 EXTCRX P » —
THO904,5 for USB can gnd sl ot o DETBTENKO M. C N3, 0 — TP DPIGCMNE . 0> NGUSB3 EXTC RN p=—USB3 EXTC RXN .,
WSBE B"'SDPETBTSN@EEE: ak  _ DPB |G DOC CLK . NC USB _ElxRIJtCPNO TR USB_EXTC P "
» _DP TBTSNKO DDC DATA —  DPB |G DDC DATA . e R RN reerorme=—USE EXTC N ®
Wu EDPBKSbTBTSNKO P oPB | G HPD NC USB3 EXTD TXP_~ — USB3 EXTD TX P .
_ _— 18 TMARE_BASESTRUE NO_TEST=TRUE—
SI:_AK\)NQSCZBSES (4X 860 1:3257'_)|0923 SH0924 1 VAKE_BASE= - NC _USB3_EXTD TT)éNT = USB3_EXTD _TX_N 10
= 1022 DP_TBTSNK1 AUXCH C P — TP DP |G D AUXP Ny VARE_B/SESTROE NG TEST=TRUE—
STDOFF-4. 5CD1. 8H SM  STDOFF- 4. 5CDL. 8H SM  STDOFF-4. 5CDL. 8H SM oo OP0925 ” R B I UXCH C N — TP DP 1 G D AUXN ’ Sy EID RO USRS BXID XD
. . N DOF 4 . 79 33 CRCAES Lo = 1 B3_EXTD RXN B3_EXTD N 1
_BASE= Y TEST=TRUE—
= = = L 5o DR TBISNKL M CP<3..0> — TP DP IGD MP<3. 0> ., LSRR PRl = WSB EXTD B P B
5 DP_ TBTSNKL M._C N<3..0> _— TP DP IG D MN<3..0> R RS N re=—SE_EXTD N_
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L L @ = Db TBISNKL HPD  — TP_DP_I G D HPD i mgu NO TEST=TRUE— b USB SOP *
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~MAKE_BASE=TRUE NO TEST=TRUE—
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== = = = ~VRAKE_BASE=TRUE NO TEST=TRUE—
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M.B RAVCEGO ravcrar: | RO912! 1 23 . _=PP5V_SO_AUDI O XW T RS R RO =USBHUB D2 P ___ . Signal Aliases
B rRaMCFGD: | RO9LL v 200 201, D " AR = USBHUB D2 N .. '<SCH_NUM>
RO910* M, = - SMM XW)902 v USB SMC P — USBHUB DN8 P ., Appl e Inc. v
R 1/28 1 AGESo S VRREBAGE=TRUE = ®
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SYNC _DATE=07/ 14/ 2011

NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
OM T_TABLE OM T_TABLE
M T_TABL R1010 B CRITI CAL M NCRESCW DTHED: 3 W
~» CPU PEG COWP : 2 =PP1V0O5_S0 CPU VCCI O 410111315 VOLTAGE=0. 75V
2w DM _S2N N<O> 5  Mdpw Rrx o u1000 PEG | cowpl | G3 PLACENEAIO00. Gz T e 72 20 10 gy CPU_CFG<0> B50 [crG o SA_DI MV VREFDQ_BE7 PPCPU NEM VREF| A
7218 7 2N _N<1> P6 J DM _RX_1* | VY- BRI DGE PEG | covpg_GL WLF 72 20 10 ry—CPU_CEG<1> 51 [erG 1 SB_DI MM_VREFDQ_BS7 PP M_VREF B
218 7 DM _S2N_N<2> PL] DM _RX_2* 2C-35W PEG_RoOMPO_G4 72 24 10 ry—CPU_CFG<2> B54 |cFG 2 UlOOO M N LI NE_ W DTHE0. 3 WM
72 18 7 DM _S2N N<3> P10 « BGA 2 201 CPU CFG<3> D53 RSVD_30 NC M N_NEGCW DTH=0. 2 W
¢ D —REE PRS- DM _RX.3 (1 0F 9 PEG RX_0*|H22 =PEG D2R N<0> . B e T R ety £ e it RsvD_31| L42 \ & VOLTAGE=0. 75
s DM _S2N P<0> NS | pw_Rx_0 PEG RX_1*[y321 =PEG D2R N<1> . 72 MD—= o = e oy Pt ;gsg;gg RSvD_32| L5 NG
72187 DM _S2N P<1> P7 | DM _RX_1 PEG_RX_2*|5B22 =PEG D2R N<2> B 720 I CPU_CFG<6> Cs5 i 2 RrevD_33| L4/ \c
s DM _S2N_P<2> P3 | pm _Rx 2 PEG RX_3* [yD21 =PEG D2R N<3> . 720 D — o = a7 s YT P g o
2w oM _S2N P<3> g P11 Ipv _RX 3 PEG RX_4* |,AL9 =PEG D2R N<4> 0 7z 26 10 [T Pl CFC=8> o cFG_7 ® RSVD_34 NC
PEG_RX_5*[3D17 =PEG D2R N<5> 0 PLACE_NEAR=UL00O. H43: 50. 8MM 72 20 D> CFG. 8 Z o RSVD_35 NC
72187 DM _N2S N<O> KL{ pv _Tx 0* 72 2 CPU_CFG<9> H51 |orG o o o RsvD_36| U
T PEG RX_6*[yB14 =PEG D2R N<6> N PLACE_SI DE=TOP o 5 | - ) NC
2187 DM _N2S_N<1> M8 pM _Tx 1* - 722 CPU CFG<10> K49 lcrg 10 S RSVD_37 NC
- PEG_RX_7* [5,D13 =PEG D2R_N<7> o =PPVCORE _SO_CPU s 13 15 40 o . -
2187 DM _N2S_N<2> N DM _TX_2* = === 72 20 CPU CFG<11> K53 |cFG 11 Z RrsvD_38| PI3 Nc
proe) NP as g M2 z PEG RX_8* [yALL =PEG D2R _N<8> 0 G o CPU CEG<12> F53 |crG | -
2w @m-DM _N2S N<3> o, ~ RADM TX 3 PEG RX_0* [BL0 —PEG D2R N<9> : — 313, 72 2 (I Pu-Ee=12> = CFG 12 ReVD_ 39| AT4R
287 N2S_P<0> K3 | pM _TX_0 PEG_RX_10* [,G8 =PEG D2R N<10> . R1064% 72 20 D> CPU CFG<14> 51 CFG 13 RSVD_40 NC
72187 DM _N2S_P<1> M| pm_TX 1 PEG RX_11*[3A8 =PEG D2R N<11> 5 49.9 o D= S CFee 155 FEL{CFG 14 .
- = o, — 10 72 24 TRY CFG 15 RSVD_41
s DM _N2S _P<2> P4 | pm _TX 2 PEG_RX_12*[1B6 PEG D2R N<12> s 16w CPU CFG<16> D52 A
n DM _N2S P<3> o T3 | om _Tx_3 PEG RX_13* B =PEG D2R N<13> . et ¢ g b A
- PEG RX_14* | ,E5 =PEG D2R N<14> . z PLACE_NEAR=UL000. H45: 50. 8V oM CPU CFG1 7> e 233722 Al
U7 * * | K7 = \CE_SI =TOP —
287 Eg $¥ﬁ mgz g FDI0_TX 01 PEG RX_15* KT g =PEG D2R N<15> m» PLACE_S| DE=T! i} CPU_VCC_ VAL SENSE_P "3 Ve va_sense
e FD DATA Ne2o ibetiouet w PEG RX 0| K22 =PEG D2R P<0> . o e CPU_VCC, VAL SENSE_N =43 lvss vaL_sense ROVD_451 MNC
7218 Q== A e e () _TX_. K19 = <1> G = = = = o= — =
7218 FDl _DATA_N<3> AR6 J FDI 0_TX_3* g zggfxi o1 =$Eg gg E<;> o R CPU_AXG VALSENSE P =5 |VAXG_VAL_SENSE
7218 7 EDI _DATA N<4> W6 { FDI 1_TX_0* ] PEG_RX_3| D19 =PEG D2R _P<3> Z Nol: VCLTA§;0‘V CPU_AXG VALSENSE N #=—45 [VSSAXG_VAL_SENSE
72 18 FDI _DATA N<5> Va4 d FDI1_TX_1* ¥ PEG RX_4| C19 =PEG D2R P<4> B TP CPU VCC DIE SENSE g P48 lvce DIE_SENSE
72 1 @m—EDl_DATA N<6> - Y2 FDI1_TX_2* < PEG_RX_5| D16 @ =PEG D2R P<5> am ¢ NSt NOSTURE A
- . - T -
71 qmFDI_DATA N<7> o A | FDI 1_TX 3* & PEG RX_6|_C13 =PEG D2R P<6> . R1065 591%71 70 CPU_THERMD P H8 |rsvD 6 ﬁ?ﬁiﬁwm oL =
D12 = <[> : K48 — — == = — —
07 com_FDl_DATA P<0> w | Foro_Tx 0 g PEG 722 SPES DR B2 ° uid S S Piw N CEUTHERND 1Y RSVD_7 oG TEST pa| D8
72 18 FDI _DATA P<1> WO | Fpio_TX 1 % " PE07§79 ) —PEG D2R _P<9> ° Moz, o o2 MOTE i haE S 69 doRge"gle" PSOTTRYY a}:)(/) E8Rcern. RSVD_8 pc TEsT D1| DL TP_CPU DC TEST D1
72 1 = — ° = . K45: 50. | A58 TP_CPU DC TEST A5
: Eg $$ﬁ EZ§§ o] D o-Tx2 T % PEG RX_10| F8 =PEG D2R P<10> . FLASE-SIFAESHAR00- Kas: 50. 8vM RSVD_9 DC_TEST_AS8| 258 TP_CPU DC_ A58
72 18 (T} o=— "L [FDIO_TX 3 ) — RSVD_10 DC_TEST_A59 9
5 e PEG Rx_11| C8 =PEG D2R P<11> . e w@g L —
2187 FDI _DATA P<4> W_|FDi1_TX 0 o PEG RX_12| G5 =PEG D2R P<12> . = RSVD_11 DC_TEST_C59) = 61
72 18 FDI _DATA P<5> T4 |FDi1 TX 1 § 3 PEG RX_13| H6 —PEG D2R P<13> . BLACE ﬁyz&wglooo K43: 50. 8MV RSVD_12 DC?TEST?ABlﬁJ:m_lESL_mlf
7 1 FDl _DATA_P<6> A3 | Epi1_TX 2 < g PEG RX_14| F6 =PEG D2R _P<14> . e el el dnti . 233 L z,lig,gzl Col X
=== e —TX i = ST . Intel validation sense |ines per - TEST D61[ D81 TP_CPU DC TEST DG
o g FDL_DATA P<7> o A FDI1 TX 3 z E PEG RX 15{ KO qu =PEG DR P<15> s doc 439028 revl. 0 HR_PPDG sections 6.2.1 and 6.3. 1. RSVD_15 DC_TEST_BD61| B61TP_CPU DC TEST BD61
72 18 FDI _FSYNC<0> AALL | FDI 0_FSYNC 5 - PEG TX_0* 5 &22 =PEG R2D C N<O0> ) RSVD_16 DCiTESTiBEfSlMU:m_lESL_BE.?_BE6l
72 mmFDl_FSYNC<1>  ACI2 |Fpi1 FSYNC E a PEG TX_1*[5C23 =PEG R2D C N<1> 0 RSVD_17 DC_TEST_BES9| BES9
EDI | NT w1 = g PEG TX_2* (D23 =PEG R2D C N<2> 0 RSVD_18 DC_TEST BGs1| BH1L | DC | _BG&61
72 10 9 - FDI_INT p PEG TX_3* [yF21 =PEG R2D C N<3> . RSVD_19 DC_TEST_BGso| B9
72 18 FDI _LSYNC<0> AALO_| FDI 0_LSYNC 4l PEG TX_4* [5H19 =PEG R2D C N<4> 0 RSVD_20 pC_TEST_Bass| B8 _TpP_CPU _DC TEST BG58
72 1 Dl LSYNG<1> - ASB | FDI 1_LSYNC % PEG_TX_5*|5CL7 =PEG R2D C N<5> ° RSVD_21 DC_TEST_B&| B _TP_CPU DC TEST B4
> CPU_EDP_COVP % PEG TX_6* (1K15 =PEG R2D C N<6> 0 RSVD_22 DC_TEST BG3| BS | DC _BE3_BG&3
PLAGE NEAR-UI000. AF3: 12. 7WA AD2_| EDP_| COMPO PEG TX_7*|5F17 =PE! D N<7> 0 RSVD 23 DC_TEST_BE3| BE3
AF3_| EDP_COMPI O 1% PEG TX_8*[yF14 =PEG R2D _C N<8> N RSVD 24 DC_TEST_BG1| B&L ] DC _BE1_BGl
PEG_TX_9* |hALS =PEG R2D C N<9> ° RSVD_25 DC_TEST_BE1| BEL
EDP_HPD L - AGL1 | EDP_HPD E PEG TX_10* [3J14 =PE D N<10> . RSVD 26 pc TesT epi[ BDL TP _CPU DC TEST BD1
TP_EDP_AUX_N AGA 4 EDP_AUX* PEG TX_11* ({H13 =PEG R2D C N<11> 0 RSVD 27
TP_EDP_AUX P o— AF4 | EDP AUX 2 PEG TX 12*|4MLO =PEG R2D _C N<12> N
- . . T -
JEL I Qe w;”rp EDP TX N<O> JR P 5 PEG TX_13* [3F10 :PEG R2D C N<13> )
e > TX PEG TX 14* D9 =PEG R2D C N<14> .
ot . _TP_EDP_TX_N<1> Act ] Epp_Tx 1+ 5 kil s e D NTes
o TP_EDP_TX_ N<2> AELL ] Epp TX 2% Ja) PEG_TX_15* |y - = o
o TP_EDP_TX N<3> o  AETd eop 1x 3+ g PEG TX 0| F22 =PEG R2D C P<0> .
w —
s TP_EDP_TX_ P<0> ACL | EDP TX 0 Q PEG TX_1| A23 =PEG R2D C P<1> .
T n] PEG TX_ 2| D24 =PEG R2D C P<2> N
o _TP_EDP _TX P<1> AM | Epp TX 1 > 1A
iy PEG Tx_3| E21 =PE! D P<3> o
o _TP_EDP _TX P<2> AE10 | EDP_TX_ 2 . =
TP_EDP_TX_P<3> AE6 | EDP TX 3 PEG Tx_4| GL9 =PEG R2D C P<4> .
° _TX PEG TX 5| B18 * =PEG R2D C P<5> oD ¢
PEG_TX_6| K17 =PEG R2D C P<6> N
’ PEG TX_7| GL7 =PEG R2D C P<7> .
= PEG TX_8| E14 =PEG R2D C P<8> .
H—} QL031 PEG TX_9| CL5 =PEG R2D C P<9> .
LCD _HPD 1[G [ DWVNSLO6TK PEG TX_10[ K13 =PEG R2D_C P<10> N
S SOT523 PEG TX 11| GL3 =PEG R2D C P<11> N
SYM VER 1 PEG TX_ 12| K10 =PEG R2D C P<12> 9
. PEG TX 13| G0 g =PEG R2D C P<13>
EDP: YES |2 PEG TX_14| D8 =PE D P<14> N
PEG TX 15| K4 g =PEG R2D C P<15> mm
»e 10 _CPU_CFG<7> 72 24 10 CPU_CFG<16>
24 10 _CPU_CFG<6> 72 24 10 CPU_CFG<3>
24 10 CPU_CFG<5> 72 24 10 CPU_CFG<1>
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
'Roa6t| Reoav: M Rioast| T Rioas: 11650066 1 R ML F1 LM 3 0w 1, 0402, D L R1031 EDP: YES
1K 1K 1K 1K
o o o o 11650090 1 RS, ML F1LM 3/ 16W 10K 0402, 0L R1031 EDP: NO
iy . . . e
e
B CPU DM / PEG FDI / RSVD

These can be Placed close to J2500 and Only for debug access

WAIT FOR Bl C5
00 = X8, X4,

| VYBRI DGE PROCESSOR

CFG [ 7] :PEG DEFER TRAI NI NG = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 =
CFG [ 6: 5] :PCIE BI FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8 01

CFG [ 4] :eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED

CFG [3] :PCIE x4 LANE REVERSAL 1 = NORVAL OPERATI ON 0 = LANES REVERSED

CFG [2] :PCIE x16 LANE REVERSAL 1 = NORVAL OPERATI ON 0 = LANES REVERSED
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— OM T_TABLE
5 1 w0 s =PP1VO5_SO_CPU_VCC O PR
u1000
NoSTUFH L noster | nostuer | VY- BRI DGE
R1100 R1104 R1102 2C- 35W
. = BGA BaLK I3 . DM _CLK100M CPU P am e
I 20w 20w uaow (2 OF 9) BCLK* |y H2 DM  CLK100M CPU N 717 72
e DPLL_REF_CLK|_AGS - DPLL_REF_CLK P v
NCS2QPROC_DETECT* w DPLL_REF. CLK* [pAGL - DPLL_REF_CLK_N @@ﬂ 72
72 20 ¢ CPU_PROC SEL_L - F49PROC_SELECT* g BoLK_1 TR N59 - | TPCPU_CLK100M P o
d BCLK_I TP+ (68 - | TPCPU_CLK100M N ame
72 50 oo CPU_CATERR L - 9 |caterme
(IPY  pRrDY* |WN53 - XDP_CPU PRDY L o 2 72
72 40 20 CPU_PECI — A48 |pECH (1PY  prREQr[yNES - XDP, PREQ L 272
R1103 < -
72 61 10 s0qgry— CPU_PROCHOT L L AL CPU_PROCHOT R L -— A5 JPROCHOT* g (1PY 1o L56 - XDP_CPU_TCK ame
Yor 4 (1PY) TvBlL_L55 - XDP_CPU_TNS am s 7
27 16 13 s =PP1VS5R1V35_S3_CPU VCCDDR “f:w 7 10 20 (M) PM THRMTRI P L - DASTHERMIRI P* = (IPY)  TRsT*|J58 ; XDP_CPU TRST L am e 72
(1 PY) TDI |_M8O - XDP_CPU_TDI 24 72
+ 2o (o PM SYNC - 048 |on svie il - a— XDP_CPU_TDG o
R1121 72 24 20 rgy—CPU_PVWRGD - B46 |UNCOREPVWRGOOD
PM_MEM PWRGD 130 E 3 DBR* |5K58 XDP_DBRESET_L e 25
2 2 10 D 2 1 PM_MEM PWRGD R - BE45 [SM DRAMPWROK ] . — 110
1/ew PLT_RESET LS1V1_L - D44 RESET* g 3 (1PY) BPM 0% [,G58 XDP_BPM L<0> 20 72
G 2 (1PY) BpM 1+[ESS —t XDP_BPM L<1> G o 72
2 com—=MEM RESET L - AT30{SM_DRAVRST* 0 o (IPY ppM 2+ ESY g g 00 XDP BPM L<2> ===~ v
CovP<0> BF44 s roC 2 (1PU) ppM s G5 oo XOP_BPM L<3> »r
CoOVP<1> BE43 QM’RCC P*U 2 (1PY) Bpm 4* |39 XDP_BPM L<4> vt 72
COVP<2> B3 M -1 E (1PY) BpM 5+ 5 HE0 XDP_BPM L<5> vt 72
SM_RCOVP_2 (1PY) BPM 6+ 1959 XDP_BPM L<6> 2 72
(1PU) gpm 7+|oJ61 XDP_BPM L<7> 24 72
1 10 s =PP1VO5_S0_CPU_VCCl O S S — <>
1 NOSTUEF
R1115
4. 99K n
jl“‘mw R1111
R1126* w 10K
75 2% ow
% "
s
a0z, R1125 g
2 20 oy CPU_RESET L 2 43320 =

1%
1/ 20w
M

201

MASTER=J30_ M.B

SYNC _DATE=07/ 14/ 2011

=
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OM T_TABLE OM T_TABLE
CRI Tl CAL CRI Tl CAL
wemoay MEMA DO<O> oy  AB[sapgo  ULOOD  gp ocolams o NEMA CLK P<O> iy noary MEMB DO0> oy  Adlsgpgo  ULOOO  sp_ox of BA4 MEM B CLK P<0> 2 3 73
75 2@y NVEM A DOS1> gy — A6[sADQ1 s Eé(;Ag) SA_CK_0* |5AV36 M A K_N<0> 26 30 73 1520 gy NVEM B DOS1> gy  Allsg DQ1 B&A SB_CK_0* (yAY34 M B K_N<0> 20 30 73
73 28 7@%& SA DQ 2 73 29 7@&5&“—“\5 SB DQ 2 (4 OF9)
1 7@&’-\&“—“6 %7%3 g E SA_CKE_O| AY26 M A E<0> 28 30 73 - wa 557%3 g E SB_CKE_O| AR22 M B E<0> 29 30 73
© @D EMADE” 230 g C saolAmo . NEMA GLK P<1> . # @D VEMLB DO g2 g & sB_ox_1| BAZ6 NEM B CLK P<1> g,
7 28 1CET) DO<! — 7 20 1CECY DO<! —
i VEM A 6> A8 en b0 6 g N SA_CK_1* [AU40 > MEM A _CLK N<1> oD ° ) VEM B 6> A 58 b0 6 £ SB_CK_1* [,BB36 > MVEM B_CLK N<1> oD °
73 28 7@%& SA DQ 7 - %f@Eﬁl% 28 30 73 73 20 7@%“& SB_DQ_7 ;‘ SB,CKE,l% 29 30 73
O MEMADOS> e i sanos > S MEM B DOB> _ee  AM|ssp0s 2
73 28 7@M~—APG SA DQ 9 - SA_Cs_0*|,BB40 MEM A_CS L<0> 28 30 73 73 20 7@M“—AT2 SB_DQ 9 SB_CS_0* % 29 30 73
73 28 7®M“—AUG SA DQ 10 SA_CS 1* % 28 30 73 73 29 7@M“¢ SB_DQ 10 SB_Cs_1* %@ 29 30 73
70y VEM A DO<11> o g A9 IsA pQ 11 3 20 7 MEM B 11> BA4 | s pQ 11
73 28 7@@_&&“& SA _DQ 12 SAfCDTfD&‘_NﬂA_A_M@ 28 30 73 73 29 7@@_&_&“& SB_DQ 12 SBﬁCDTJ)L‘_NﬂA_E_M@ 29 30 73
73 H@M“—APB SA DQ 13 SAinil% 28 30 73 73 29 7@&5&“—“:8 SB_DQ 13 SB,CDT,l% 29 30 73
73 28 7@%& SA DQ 14 73 QQEM“—AYZ SB_DQ 14 o0
7 20 1y NVEM A DOS15> g  AUISIsapQ 1S5 SA_DQS_0*[yAL11 MVEM A N<O> 272 750 MEM B 15> BA3 | 5B DQ 15 _ SB_DQS_0* [HALS VEM B N<O> 07
73 28 7@%& SA DQ 16 SA_DQs_1* D&“M\M@ 28 73 73 29 7@&5&“—58 SB_DQ 16 w SB_DQs_1* D&“MM@ 29 73
5@y NEM A DOS17> o g — BB7|sapgi7 SADGS 2 [GAVIL o g NEM A DOS N<2> 205 7320 @y VEM B DO17> gy B9 isp pQ 17 4 SB DQs_2*[yBGL1 MVEM B N<2> 20 72
o NEMA DOSI8> o8 Ba3|sAmois SA DG 3" pATLT @O VEM A DOS N<3> o .o s o G NEM B DO<18> o O eoi3|sg pois S8.05 3" pEDLY @l NEM B DOS N<3> o, s
o 1oy MEM A DQ<19> o8 Belllsa po 1o SA_DQs_4* pAVAS @8 NEM A DOS_N<4> s 20 1o gy MEM B DOS19>  org  BFI2|sp 0 19 SB_DGs_4+ BB L MEM B N<d> o
73 25@M~i SA _DQ 20 SA_DQs_5* D&“M\M@ 28 73 73 ZQEM“—BFB SB_DQ 20 SB_DQs_5* :)%“MM@ 29 73
73 28 7@%& SA DQ 21 SA_DQS_6* D&“M\M@ 28 73 73 29 7@&5&“& SB DQ 21 > SB_DQS_6* |3AT60 MEM B N<6> 20 73
2 gy VEM A DO<22> o o B89|sn pg 22 j SA_DOS_7* [4AKSS MEM A N<7> 2 73 7 20 gy VEM B DQ<22> oy  BDI4|sp pQ 22 é SB_DOs 7+ [4AK59 MEM B N<7> 2 73
7520 1@y NVEM A DO<23> g g  AYI3lsa DQ 23 | 7520 gy NVEM B DO<23> g g  BEI31sp DQ 23
7327 MEM A 24> AV14 | sp pQ 24 % SADGS O A1l o g NEM A DO P<O> (pmyzo 7 20 @y VEM B DQ<24> oy  BFIG6|sp pQ 24 E SB_DQs 0| AV MEM B P<0> 2 73
7 za@M“ﬂ SA DQ 25 SA_DQs_1| ARLO MEM A P<l> 28 73 73 20 7@M‘-‘ﬂ SB DQ 25 sB DOs 1| AVL MVEM B P<1> 20 73
7 2 (y-VEM A DO<26> o g,  AYL7|SA DQ 26 N SA DQs 2| A1l o g NEM A DOS P<2> om0 7 0@y VEM B DQ<26> o g  BFIB|sp pQ 26 SB DQs 2| BELL g g NEM B DO P<2> ey o97s
73 28 7@%& SA DQ 27 é SA?D@,GIM“M@ 28 73 73 29 7®w SB_DQ 27 SB?D@?G)&“MM@ 29 73
73 28 7, MEM A 28> BAl4 | sa DQ 28 g SA?D@?A&ﬁM@ 28 73 73 29 7@&5&“& SB_DQ 28 SB?D@?A&“MM@ 20 73
s o0 IS MEM_A_DQ<20> AULL] 57 D 29 SA D S| ABL o O VEM A DQS P<5> & .. s o G NEM B DO<20> o0 eG4 ] 55 00 20 SBDs 5| BA6L @O MEM B DOS P<5> o3 .0 s
73 28 7@%& SA_DQ 30 SA?D@?GMM@ 28 73 73 29 7®w SB_DQ 30 SB,D@,G&“MM@ 29 73
73 28 7@w SA DQ 31 SA_DQs_7| AKS4 MEM A P<7> 28 73 73 29 7@&5&“& SB_DQ 31 SB_DQs_7| AK61 MEM B P<7> 20 73
73 28 7, MEM A 32> BA4S | sa DQ 32 73 29 7®w SB_DQ 32
73 zza@w SA DQ 33 SA,W,U% 28 30 73 73 29 7@&5&“& SB_DQ 33 SB,W,D%@ 29 30 73
72 gy NVEM A DO<34> o g  AWB|sA pQ 34 sam 1 BB34 gy MEMA A<1> ey zose w 7520 gy NVEM B DO<34> o g,  BD631sp DQ 34 sB M1l BESS g MEMB A<l> iynwao
2 gy NEM A _DO<35> o g  BOB|sp pg 35 SA M 2[ BESS g NEMA A<2> = iymyesso 7 720 @y VEM B DO<35> oy  BFS?|sp pQ 35 SB MA2[ B33 g MNEMB A<2> = ioymyze a0 7
73 28 7@%& SA_DQ 36 SA,NA,3% 28 30 73 73 ”@w SB_DQ 36 SB?NA?G)%@ 29 30 73
7 28 (gy-VEM A DO<37> o g, ~ ARAS |SA DQ 37 SA_MA_4| AT34 MEM A A<4> 28 30 73 73 20 7, MEM B 37> BE49 | s5_pQ 37 SB_MA 4| BD30 MEM B_A<4> 20 30 73
2 gy NVEM A _DO<38> o g  AT48|sp pQ 38 SA M s ABL g NEMA A<S> ~  roymyes a0 7 720 gy VEM B DO<38> oy  BDS4|sp pQ 38 SB MA S| AV30 g NEMB A<S> =~ ioymyz0 50 7
5@y NEM A _DO<30> o g,  AY48|sp pg 39 sA M6l BB32 g NEMA A<6>  rymyesso 7 20 1@y VEM B DQ<39> oy,  BES3|sp pQ 39 sB M6l B0 g MNEMB A<6>  ymyze a0 7
73 28 7@%& SA_DQ 40 SAfMAf?&‘ML@ 28 30 73 73 29 7@&5&“& SB_DQ 40 SBﬁWf?% 29 30 73
73 28 7@%& SA DQ 41 SA?NA?B%@ 28 30 73 73 zg@Mﬁﬂ SB_DQ 41 SB,W,B% 29 30 73
73 28 7@%& SA DQ 42 SA?NA?Q&‘ML@ 28 30 73 73 29 7@w SB_DQ 42 SB,W,Q%@ 29 30 73
73 zza@w SA _DQ 43 %fwﬁlﬂ%@ 28 30 73 73 29 7@&5&“& SB_DQ 43 SB,W,lU% 29 30 73
73 28 7@%& SA DQ 44 %fwﬁll% 28 30 73 73 29 7@&5&“& SB DQ 44 SBﬁMﬁill% 29 30 73
7 28 1qEy-VEM A DO<A5> o g ~ AUO | SA DQ 45 SA M 12| B30 g MEM A A<12> a0 a0 70 7520 gy NVEM B DO<45> o g, BG4 1sp DQ 45 sB M 12| AV28 g NEM B A<12> im0 30 7
73 28 7@%&3 SA _DQ 46 SA7W713% 28 30 73 73 29 7@&5&“& SB_DQ 46 SB,NA,lGI% 29 30 73
73 28 7®w SA_DQ 47 SA_MA_14| AY28 MEM A_A<14> 28 30 73 73 29 7®w SB DQ 47 SBﬁMﬁilﬂ.%@ 29 30 73
o o0 B> MEM A DO<48> 70 a5 | sa 0o 48 samais| A6 o MEMAASIS> o » ngmry MEM B DO<48> 0 Aves | sp 0 48 o w1 A2 o NEMB ASIE>  qrma.
7oy NEM A DQ49> o g — AVS6 | sa pQ 49 720 gy VEM B DO<49> oy  AUSS |sp pg 49
73 28 7@%& SA_DQ 50 73 29 7@w SB_DQ 50
73 28 7@%&“& SA DQ 51 73 29 7@&5&“& SB_DQ 51
737 MEM A 52> AV54 | sp DQ 52 7 20 @y VEM B DO<52> oy  AUSO |sp pQ 52
73 28 7@%& SA DQ 53 73 29 7@w SB_DQ 53
7327 MEM A 54> AP56 | sp DQ 54 720 @y VEM B DO<54> oy  ANS8 |gp pg 54
73 zza@w SA_DQ 55 73 29 7®M“ﬂ SB_DQ 55
73 28 7@M_A_m>_“ﬂ SA_DQ 56 73 29 7@@_&_&“& SB_DQ 56
73 zza@w SA _DQ 57 73 29 7@&5&“& SB_DQ 57
73 28 7®w SA _DQ 58 73 ”@w SB_DQ 58
20 B> MEM A DOS59> o8 AGS3 | s 0o 59 s 20 GBS MEM B DO<59> o8 AG9 | s 0g 59
7220 7 MEM A 60> ANSS | sp DQ 60 7320 1cgryVEM B _DQ<60> gy  AVB0 s DQ 60
73 28 7®w SA DQ 61 73 29 7@&5&“& SB_DQ 61
7 2 (gy-VEM A DO<62> o g  AGES | SA DQ 62 720 qEyVEM B DO<62> oy  AF6l|sp pQ 62
73 28 7@%& SA DQ 63 73 29 7@&5&“& SB_DQ 63
oon @ MEMA BASO> o BB7[sps o ooy MEMB BASO> o 8G9 g ps o
190 qon--MEM A BA<L> o,  BF361saps 1 73 30 29 M B _BA<1> BD42 | s BS 1
o0 o MEMA BA<2> o mA8lsaps 2 oon qm MEMB BA<2> o AT22]sges
mon@pVEMA CAS L o, BE39 sp cast 75 30 29 MEM B _CAS L AV43{ sp cAS*
73 30 28 @M SA_RAS* 73 30 29 @w SB_RAS*
73 30 28 @ML‘—AWC SA VE* 73 30 29 @M SB_WE*
B&c MASTER=J30_M.B SYNC DATE=07/ 14/ 201]]
e

CPU DDR3 | NTERFACES

e ez |
Appl e | nc. <SCH NUm=| D
® <E4LABEL>
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15 13 10 8
a3

=PPVCORE_S0_CPU

431613108 OM T_TABLE
CRI Ti CAL
R =PP1V05_SO0_CPU VCCI O, ,,,, ,, .. 845 [UanG 1 U1000
(NOT control | ed by VOO O SEL) AB47 VAXG 2 GA
A26 |voc 1 U1000 voal o 1| _AF46 Fixed at 1.08v ABSO_|yAxG 3 (7 OFBQ) vDDQ 1| AJ28
A29 |yee 2 BGA vca o 3| _AGA8 ABS1 |\axG 4 g 3 vDDQ 2| AJ33
A3 |vee 3 (6 OF 9) vea o a|_AGS0 AB52 |\axG 5 ™ VDDQ_3|_AJ36
A34 |vec 4 2 voa o 5| AL ABS3 |VAXG 6 Z |0 VDDQ 4| _AJ40
A35 lvee s g @ veal o 6| A7 ABS5_|\axG 7 @ |« VDDO 5|_AL30
A38 lvee 6 7| veal o 7| A2l AB56_|\axG 8 Z VDDQ_6|_AL34
A39 lvee 7 RN veal o 8| AI25 AB58_|\axG 9 Z VDDQ_7|_AL38
A42 lvee 8 ;' veal o o Al43 AB59_|\AxG 10 vDDQ_8|_AL42
26 lvee 9 zZ veal o_10f AJ47 AL IyAXG 11 VDDQ 9| AMB3
@7 lvec_10 veal o 11| AKS0 ADAT_IVAXG 12 VDDQ_10| AMB6
32 lvee 11 Vool O 12| AKSL AD48 |yAXG 13 VDDQ 11| AMRO
@34 |vec 12 vcol o 13| _ALl4 AD50_|yAXG 14 %) VDDQ 12| AN30
37 |vee 13 vcal o 14| AL1S ADS1 |VAXG 15 " VDDQ 13| AN34
39 |vee 14 vcal o 15| AL16 AD52_|yAXG 16 4] g VDDQ 14| AN38
42 lyee 15 vcal o 16| AL20 ADS3 |yAXG 17 |3 VDDQ 15| AR26
D27 |yec 16 vea o 17| AL22 ADSS5 |yaxG 18 % o vDDQ 16| AR28 =PPVCCSA SO CPU
D382 |vee 17 vea o 18| AL26 AD56_|yAXG 19 ’ vDDQ 17| AR30 e
D34 lvee 18 vcol 0 19| AL45 AD58 |\/AXG 20 E VDDQ 18| AR32
D87 Jvec 19 vea o 20 A48 ADSS lvAXG 21 VDDQ 19| AR34 =PP1V5R1V35_S3_CPU_VCCIDR
039 |vec 20 vCal 0 21 AMLG AE46 |yaxe 22 N 271613 118 i P2 VORVSO SO -V
D42 lyec 21 Vel 0 22| AML7 N5 VAXG 23 VvDDQ 21| AR40 R1382
E26 |\ 22 voa o 23| ARl P47 |\yaxG 24 (R VDDQ 22| Av41 PLACE_NEAR=U1000. U10: $0. 8mm 100
E28 |\oc 23 Vool O 24| AMA3 P48 |\VAXG 25 VDDQ 23| AVR6 . frasi s
E32 lvec 24 Vel O 25| AMAT P50_|vaxG 26 VDDQ 24| _BA40 R1380 402,
E34 |voc 25 voa O 26| AN20 P51 |VaXG 27 VDDQ 25| BB28 PLACE_NEARCUL000, BCa3: 8. 8mm 00
E37 lvec 26 veal o 27| A2 P52 |yaxG 28 vDDQ 26| _BG33 iy
E38 |vog 27 voa O 28| AN4S P53 |VAxG 29 022
F25 lvee 28 § Vool Q29| AN48 PS5_|VAXG_30 G- voep 1| Aves =PP1V5_S3_CPU VCCDQ 6
F26 |\oc 29 a AALL P56 |VAXG 31 38 voepQ 2| AN26
F28 lvec 30 Z g0 AALS P61 lvaxG 32
F32 lvee 31 ® vea O*:; ABL7 T48 |VAXG 33 VDDQ_SENSE|_BA3 ] _
F§4 \voc_32 I xg: 8*3 AB20 58 |vAXG 34 1, V/SS_SENSE_vDDQ_BA43 J E R z 12 jl‘v v
F37 = T59 . =
Foo oo o4 veS o o Tot T o éé vecsa sensel U0 CPU_VOCSASENSE = =
Eovec 3 VGG O 36| _ADLS e vaxe 37 VCCSAVI D_o|_D48 CPU VCCSA VI D<0>
Fo5 o3 > vea o 37| AD2L VAXG.38 (r VeoSA Vi D] D19 g CPU VCCSA VI D<I> gymy o 12
sz vee a7 S Voo & as| AEL4 x‘s‘g VAXG 39 VD - =
25 Jvoc 30 B voa o 3ot AELS B et s vRer| AV CPU_SM VREF ..
29 |voc 40 E yea o 40 222 V52 |yaxG 42 R1381'
H82 lve 41 vearo a1 s V53 [VAXG 43 PLACE_NEARCIULO00 BAd3; 80- 8100,
4 lvee 42 xg: 8*27 AGLE V55 _[VAXG 44 i
El Ve voa 0 4a]_AGL6 Ve axG a5 R1314 " *| R1313 v
H37 lvee a4 YT V58 |yAxG 46 10K 10K L
Ha8 |voc 45 NN T =PP3V3_S0_CPU_VCC O_SEL V59 lvaxG 47 5w Wb i
H40 |voc 46 TN NCSTUFF * VB0 |vaxG 48 Yoo |, L[ 2ot" B
325 |voe a7 Vs o an R1320" =PP1VQ5_S0_CPU VCCI O 4 10 11 12 1 1216 12 10 o ~PPYCORE_SO_CPU_VCCAXG VB1 [\axG 49
326 |yec a8 Voo 0 48— 10K VB2 [yaxa 50 L4
J28 |voc a9 VO3 049 1120W N PLACE_NEAR=RI310. 2: 2. 54mm VB3 |VAXG 51
ng VCC_50 veal o sof Vo 23’52 ?3?6319&& NEAR=U1000. C44: 2. 54mm V85 IVAXG 52 =
7 _NEAR= : . 1
324 xg::; veoio 51 W (33 & orts 1,05v Voo Q &Ezv PLACE NEARSUIL000, F45: 50. 5"];3170% xi xxg:gi PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
335 lvee 53 Veal O_SEL 24z R1310 PLACE_SIDESTCP 15w Y48 lVAXG 55
J37 |vec 54 201 yz0w 1 2 5% W ) 61 72 b2y Y61 |VAXG 56
J38 lvee 55 fo  VCCPQE 1| AMBS 815 PLACE_NEAR=UL000. Ad4: 38mm 2716 13 11 5. =PP1V5R1V35_S3 CPU VCCDDR
J40 |vec s6 38 Ve AN22 R1311 7 o qm—CPU_AXG SENSE_P Note VOl TAGE=1 05 =25 |VAXG_SENSE @ -
342 lyec_s7 201 120w Q LA NN 2 300 18 CPUMPDSCLK marn nw | AXG 3 &5 |VSSAXG SENSE f R1330!
K26 |vcc s8 a VI DALERT* CA44 - CPU VIDALERT L R Note. VCLTAGE=0V [ » 1K
K27 lyog 59 s i DscLK|_B43 .« CPU VIDSCLK R R1312 s _=PP1V8 50 CPU VCCPLL R BB3 |voceLL 1 PLACE_NEAR=UL000. BJ44: 2. S4mm, 1
K29 Jyoc 60 viosut G oy CPU VIDSQUT R 201 120w 0 UANAZ 55 1 CPU VIDSOUT (i v BCL lyocpLL 2 B3 s
32 voo o1 5t oo s iR CPU_SM VREF
K34 |vec 62 ww  VCC_SENSEl F43 «+ CPU VCCSENSE P —PPVCORE S0 CPU 1612 s _=PPVCCSA SO_CPU ’
K35 lvec 63 94 vss_sensel &3 & CPU VCCSENSE N BB _: 5 S0 CPU YOOI C o201 e e R1371% L17 vocsa 1 R1331! Ji 1330
K37 Ivee 64 B3 VOO O SENSEL_ANLG _ CPU VOOl OSENSE. P === oo 1%LACE7NEA&X&808| Ga5;88 8rm 100 L21 |yocsa 2 PLACE_NEAR=UL000. BJ44: 2. 54mm 1K 0 1UF
e Jyoc e vss_sense voo 4 AT e CPUVCG OSENSE[N ey g M ey 2 I
L25 |voe 68 R1360'| |'R1362 2 22 |yocsa s 2 o402
28 lvoc oo LA A0 Fg g0 100 ¢ 2 100 prage aragoo. s 5o, om | P hocsas 2 L =
L33 yoc 70 i e = P20 lycesa 7 g PLACE_NEAR=UL000. BJ44: 2. 54mm
L. 2 2 R1
Lig xg:z; PLACEMENT NOTE: Pl ease place all sense |line resistors on BOTTOM si de. ng x@:: %
26 Ve 73 Note. VO TAGE=1. 25 oo ot 72 Re1 |vocsa 10
N30 VCC_74 Not e. VOLTAGE=0V o o 72 u1s VCCSA 11
N34 VCC_75 Note. VO TAGE=1. 05 oo 5 72 Vi6 VCCSA 12
N38 |vec 76 = oo 5 72 V17 lvocsa 13
Note. VCLTAGE=0V V18 |vocsa 14
V21 |ycesa 15
V20 _|vcesA 16
R1361'| |'R1363
PLACE*NEAREE%\%%ES%E£? 8mm 10100/0 }80 ;t:gEE?gESER::_IEJé:l‘JOU. AN17: 50. 8nm
%’Llﬁ\él ru:lfz»/ = ISYNC :\?qinR:Jau M.B SYNC DATE=07/14/ 2011
a2, [ | 5402

PLACEMENT NOTE:

T

Pl ease pl ace all

sense line resistors on BOTTOM si de.

=PPVCORE_S0_CPU_VCCAXG

=PP1V5R1V35_S3_CPU_VCCDDR

8 11 13 16 27

13

CPU POVNER

d} Appl e I nc.
®
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OM T_TABLE
CRITI
BGL3 |yss Ul%?o vss| M1
BGL7 B ML5
51 ] oe SR veqwee
vss
B&24 lvss 2 vss| M.
B&8 |\ss g I vas| NL7
BG37 lvss o vss| N2l
BHA1L lvss EQ vss{ \25
BHAS lvss ' vss| 28
B&A9 |yss S vss| 83
B&B3 |yss - vss| 36
29 lvss vss| N0
35 lvss vss| M3
A0 lvss vss| M7
D4 lvss vss| 48
D6 lvss vss| Ns1
D10 lyss vss| N62
D14 |yss vss|_Ns6
D18 lyss vss| N1
D22 lyss vss| P9
D26 |vss vss| P14
D29 lyss vss|_P16
D85 lvss vss| P18
D40 lyss vss| P21
D43 lvss vss| P58
D46 |vss vss| P59
D50 lvss vss| R4
D54 lvss vss| RL7
D58 vss vss|_Rz0
E3 lvss vss|_R46
E25 lvss vss| TL
E29 |yss vss|_T47
E35 |vss vsg|_T50
E40 |yss vss|_T51
F13 |yss vss|_T52
F15 |yss vss| 153
F19 |yss vss| 155
F29 |yss vss| 156
F35 lvss vss| W8
F40 |yss vss| U13
FS5 lvss vss| V20
6 lvss vss| V61
A8 lvss vss| V8
b1 lyss vss| W3
51 lvss vss| W5
H lvss vss| W8
H10 lvss vss| Ve1
Hl4 lvss vss| W6
HL7 lvss vss| Y4
M1 lvss vss| Y47
M3 lvss vss| Y58
8 lvss vss|_Y59
J1 lvss
349 |yss
355 |vss
K8 lvss
K11 \Vss
K21 lvss VSS_NCTF_AS
K51 lvss VSS_NCTF|_AS7
L16 lvss VsS_NCTF|_BO61
L20 lvss VsS_NCTF| B3
L22 lvss VsS_NCTF|_BD59
L26 lyss Vss_NCTF|_BE4
L30 lvss VsS_NCTF|_BE58
L34 lvss Vss_NcTF| B
L38 |yss Vss_NCTF|_BS7
L43 lvss Vss_NCTFL S
L48 lvss VsS_NCTF|_C58
L61 lvss VsS_NCTF| D59
M _lvss vss_NCTF_EL
M6 lvss Vss_NcTF| _E61

OM T_TABLE
CRI TI CAL

A9 lvss U1000 vss|_AMVB4

Al3 lvss BGA Vss| AMVBS
AL7 lvss (8 CF 9) vss| AME2
21 |yss Vss vss| AME5
725 |yss 2 vss|_AMes
A28 lyss g o Vss| AVB8
A33 lvss T O vss|_ANL
A37 |vss [N vss| AN21
A40_ |y > vss|_AN25
A45 vi E vss| AN28
A49 |yss vss|_AN33
253 |yss vss| AN36
AAL |yss vss|_AMO
A8 lvss Vss|_AN3
AAL3 |yss vss| A7
AA50 |yss vss| AN50
AA51 |ysg vss| AN54
AA52 |y vss| AP7
AAS3 \,i vss|_AP10
AAS5 |\ss vss| AP51
AA56 |\sg vss|_APS5
AB16 |ysg vss| AR7
AB18 |ysg vss| ARL3
AB21 |ysg vss| ARL7
AB48 |ysg vss| AR21
AB61 |yss vss| AR4L
ACE |\ss vss| AR48
AC10 |yss vss| AR61
AC14 |yss vss| AT4
AC46 |yss vss| AT14
A4 |yss vss| AT19
ADL7 |yss vss| AT36
AD20 |ysg vss|_AT45
AD61 |ysg vss| AT52
AE8 |vss vss|_AT58
AE13 |ysg vss| AUL
AF1 ss| A7
AF17 xi xg AULL
AF21 |ysg vss|_Auzs
AF47 |yss vss| AUs2
AF48 |ysg vss| AUs1
AF50 |yss vss| AV17
AF51 |\sg vss| Av21
AF52 |ysg vss| Av22
AF53 |yss vss| Av34
AF55 |yss vss|_Av40
AF56 |yss vss| Av4s
AF58 |yss vss| AVs5
AF59 |ysg vss| AW
AGT |vss vss|_ Aw3
AGLO |yss vss| AM3
AGL4 |ysg vss| AV61
AGL8 |yss vss| AY4
AT |yss vss| Avo
AGE2 |yss vss| Av14
AGB1 |yss vss| AY19
A |yss vss|_AY30
AFB8 |yss vss|_AY36
A7 |vss vss| Av4l
AI13 |yss vss|_AY45
AI16 |yss vss| Av49
AI20 |yss vss|_AY55
AI22 |ysg vss| AY58
AI26 |yss vss|_BAL
AJ30 |ysg vss| BALL
AI34 |yss vss| _BAL7
AI38 |yss vss|_BA21
AJ42 |ysg vss| BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AL |yss vss|_BA5S1
AK52 |yss vss|_BB53
AL10 |ysg vss|_BCs
AL13 |ysg vss|_BC13
AL17 |yss vss|_BC57
AL21 |ysg vss|_BD8
AL25 |ysg vss|_BD12
AL28 |ysg vss|_BD16
AL33 |ysg vss|_BD19
AL36 |yss vss|_BD23
AL40 |ysg vss|_BD27
AL43 |ysg vss|_BD32
AL47 |yss vss|_BD36
AL61 |yss vss|_BD40
AVE |yss vss|_BD44
AML3 |yss vss|_BD48
AVRO |\ vss|_BD52
A2 |ysg vss|_BD56
AVRG |yss vss|_BE5
AVBO |yss vss|_B®

SYNC _DATE=07/ 14/ 2011

%c MASTER=J30 _M.B
CPU GROUNDS
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Al INTEL recommendations fromIntel doc #458544 Chief River Platform Power Design Guide vOp9
CPU VCORE DECOUPLI NG
Intel recommendation (Table 7-2): Option 2: 35x 2.2uF, 12x 22uF, 4x 470uF, or Option 3: 35x 2.2uF, 6x 22uF, 6x 330 uF
43 13 10 8 _=PPVCORE SO0 CPU CRITI CAlg CRI TI CAL o CRI TI CAL o CRI TI CAL o CRI TI CAL o CRI TI CAL CRITI CAlg CRI TI CAL o CRI T1 CAL o CRI Tl CAL CRI TI CAL CRI T1 CAL CRI TI CAL
E C1600 E C1604 E C1606 E C1607 E C1608 E C1609 E C1610 C1612 E C1613 E (2312%'1:5 E (2:12%'1:7 E C1623 E Clz%'2z4
%9"3‘“\/ T, %9"3‘“\/ T %9"3‘“\/ %9"3‘“\/ T %9"3‘“\/ %9"3‘“\/ T %9"3\/ £ T, %9"3‘“\/ L% T, 8% %9"3‘“\/ T, &%
CERM 2 CERM 2 CERM QCERM 2 CERM QCERM 2 CERM 2CER 2 CERM QCERM 2 CERM 2 M 2 CERM
402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 D
CRI TI CAL CRI Tl CAL CRITICALS CRITICALS CRITICAL, CRITICALg CRITI CALCRITI CAL JCRI Tl CAL CRITI CAL o CRI TI CAL (CRI T CAL CRITICAL, CRITICAL, CRITICALS CRITICAL CRITICAL J__
E C1625 E C1627 E C1628 E C1631 E C1632 E C1635 E C1637 E C1638 E C1639 E C164O E C1641 E C1642 E C1643 E C1644 E C16;4:5 E C1647 C1648
20% 20% -_ 20% 20% -_ 20% 20% -_ 20% 20% -_ 20% 20% -1 20% 20% -_ 20% 20% —— 20% -_ 20%
, 6.3V 6.3V , 6.3V 6.3V , 6.3V 6.3V , 6.3V 6.3V 5 &, 6.3V , 6.3V 6.3V , 6.3V 6.3V , 6.3V 5 5 3%,
655 5655 655 5655 5655 5655 5655 655 G, 655 655 655 655 65 5655 655
o CRILTI CAL o CRITI CAL (LRI TI CAL o CRI TI CAL CRI TI CAL
+ C1650 |t C1651 L 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 UIOOO on top side. =
CRIMTT AL %Ié F 'ﬁléﬁ.bﬁ‘: CRIMTT AL CURIM T T AL CRIMTT AL CRIMTT AL CRIMTTUAL \,!‘(III‘VI-\Ll CRIMTT AL CRIMTTUAL CRIMTTUAL m CRIMTTUAL kﬁl% CRIMTT AL m ’ CRIMTT AL CRIMTTUAL CRMTTUAL CRIMTT AL CRIMTT AL CRIMTTUAL CRIMTTUAL CRI TI CAY
F FF FF FF FF F F F
Ji01646 CI68F  |: C16A0 Ji01655 [G1856" | cies7 | cless |: Eresd 1'&8%‘5L cree1 | E1667" | BI68" | Cicea | EH685™ |: Cleb6 | C166A |- C166B|: cle6c | EA68" |- C166E | cre6r | c1e5A | B168H" | E1687" | c1674
20U —— 20UF —— 20UF 20UF — 20UF —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF — —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF f—
20% —— 20% —— 20% 20% -_ 20% -1 20% —— 20% —— 20% —— 20% 20% —— 20% 20% — 20% 20% — 20% —— 20% —T— 20% —— 20% —— 20% —T— 20% —T— 20% —— 20% —— 20% -_ 20% 20%
2V 2V 2V 2V 2V 2V 2V 2V 2V 2V V. 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V
—F X6T- CERM 2 X6T- CERM 2 X6T- CERM —F X6T- CERM 2 %dr. cerm 2 %47 cerm 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |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 2 X6T-CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 2 2 402 2 0402 0402 0402 2 0402 0402 0402 0402 0402 0402
L 1
PLACEMENT_NOTE ((31667 C1679)' - C
ace close Om si de.
CRITICAC % 'Hj‘:F CRI'TICAC Eﬁégg Ié'f'ﬁf:F E&,:qIILJ-\L ‘ﬁ%é’i‘ﬁ# l\ﬁléﬁ'bﬁ‘: kBgTLd'—'F CRITICAC E’é‘éﬁ?@i CRI'TICAC CRIFTICAY %%T\G#F CRI'TICAC u-(IIILJ-\LF l\ﬁléﬁ'bﬁ‘: u-(IIILJ-\L ﬁé%}@lﬁ CRITICAC CRI Tl CAY
C16A1 C16A2 + C16A3 C1675 E C1669 +C1670 |1Cl671 [+ Cl672 |1 C1649 C164A +C1676 [+ Cl677 | 1 C1679 (1 Cl65C|[:1 C165D |1 C165E E + C164E 4 1 C164D + C164F
20UF — 20UF 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF — 20UF f— 20UF —— 20UF —— 20UF —— 20UF 20UF
i) il 30 g g g TR ol i e O . A TR go TR 30 g 30
—F X6T- CERM —l: X6T- CERM —l: X6T- CERM —IZ e CERM —F e CERM —IZ e CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM —IZ X6T- CERM —F 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 xeT CERM 2 X6T- CERM 2 X6T- CERM —F X6T- CERM
0402 0402 0402 04 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
B PLACEMENT_NOTE ( C1640- C1645) : J:‘
Pl ace near inductors on bottom side.
.|* c1680 .|* cie81 .|' c1682 .|* c1683 ' C168D *C168E e
—— 470UF- 4MOHM —— 470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM ——270UF 270UF
T T T 20% T 20% T 20% 20%
S - T|* Y T2 & e T* &l e 2 8 2 8
02T SML 02T SML T sM TS 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 _pova_so o voren s 51 B
1 C1684 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 Cl691 1 C1692 1 C1693 1 Cl694 1 C1695 1 C1696 A0,
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF 8 ZRRLVA_SD_CPLLVOCRLL .
;B T 8 T T T T 8 T TR T T o T . PLACE NEAR 1000 A1, S PLACE NEAR-L000, 61 S
da0e da00 da0e da0e da0e da00 da0e da0e da00 da0e 225 com da0e da00 bR ' Cl60X  |' cleoy |t ClGOZ J*C168
o v 260
. . . . = A : - 402 402 S 62 sm CASE- B2- SM
JiC1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D LCIGQE 1 C169F JiClGlA 1 Cl61B iClGlC lClGlD L N . 1
1UF —— 1uF ——1uF ——1uF —— 1uF —— 1uF ——1uF 1UF ——1uF 1UF ——1uF 1UF 1UF CPU VCCPLL Low pass filter
10% - 10% — 10% — 10% - 10% — 10% — 10% 10% — 10% 10% T i 19% 10%
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM ><5R CERM ><5R CERM X5R- CERM L
0402 2 2 02 0402 0402 0402 04 402 0402 =
PLACEMENT_NOTE : l ' l J_
| (Cl672-C1681) : = fr—
Pl ace near UL000 on bottom side
* C161E _LClGlF 1 Cl162A 1 Cl62B J_CIGZC J_CIGZD _LClGZE _LClG7A 1 Cl67B 1 Cl67C
10UF 10UF 10UF 10UF 0 10UF 10UF
20% 20% 20% Fohe e Fohe 20% 20%
6.3v 6.3v e 6.3v 6.3v 6.3v 6.3v e 6.3v 6.3v
—I? (. T (. T (. T (. T (. T ot T oo T (. T (2 T (.
0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1
' ' ' ' ' RS
J*C167D *C1l67E .|*C168A |t C168B
270UF 270UF 270UF 270UF
20% 20% 20% 20%
2 g 2 e 2 o 2 $h
CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM A
NC_MASTER=NASTER SYNC_DATE=NMASTEH
= e
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} I
R1601 SCH "NUM>
o d} Appl e I nc. .
b - ° <E4L ABEL>
v aw Cl67F
otea LU NOTI CE OF PROPRI ETARY PROPERTY:
v Note: The snal | est 10nmOhm available in the library are 0805s THELLNECRMATL ON_CONTAI NED_HERE! N |s THE
2 PROPRI ETARY PROPERTY_OF APPL|
102 R POBLOSOR AGREES TO THE, FOLLOW NG
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43 13 10 8

2713 11 8

=PPVCORE SO CPU VCCAXG

VAXG DECOUPLI NG

Intel

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

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

PLACEMENT_NOTE (C1700- C1710) :

=PP1V5R1V35 S3 CPU VCCDDR

P POt OB 9P AL V% CRI TICAL , CRITICAL (CRITICAL o CRITICAL o CRITICAL CRITICAL L, 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 —L— 1 —1uF —41uF —L 1 ——1uF 1UF
W W — 1F — 1 — — 1 — )
2 32k ceru 2 32k cerut 2 38k cERM 2 32k cerut 2 32k ceru 2 32k ceru 2 32k ceru 2 %2k cerw
o5 o5 5 S = = = o5
PLACEMENT_NOTE (C1711- C1716): J__
| TLCAL | TLCAL | TLCAL | TLCAL | TLCAL _ CRI TI CAL
1C1711 1C1712 1C1713 1C1714  |t1Cl715 |1 Cl716
10 10 1 10UF 10UF 10UF
o 10k 10k o 9 Eoh
S % S % S % S % S S e
E . E . E . E . LA LA
S S S S S S
' ' ' ' L
PLACEMENT_NOTE (C1717- C1722) : =
o CRITLCAL o CRITICAL CRITICAL o CRITICAL 4 CRITICAL o CRITICAL CRITICAL 4 CRITLCAL CRITICAL o CRITICAL 4 CRITICAL _ CRITI CAL
NO STUFF | NO STUFF [ NO STUFF | NO STUFF | NO STUFF | NO_STUFF
1C1717 |*Cl1l718 ([+C1719 [+Cl720 |*Cl1l721 |[+Cl722 1C1l725 |1 Cl726 ([+C1727 |+Cl728 |+C1729 C172A
20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF — 20UF 20UF
20% 20% -1 20% -1 20% — 20% — 20% -1 20% -1 20% — 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 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 0 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 2 2.
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
JiCl738 1 C1739 1 C1740 1C1741 | Cl742 1 C1743 1 C1744 1C1745  |rcl746 | c1747
1UF —L 1uF — 1UF —L— 1 1UF — — 1uF — 1UF
W p— o) — p—r p— o)
1% i % i % 5 i
—F O PR, I PO P 2 BV , 2 Y
0402 04 0402 0402 0402 402 02 040; 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
A £ £l LEE T, £y £y
—F o P A P 2 o e 2 o PN AV P 2 o e
S S S S S S S S

TANT
CASE- B2- SM

Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402
R1702
0.010
1 2 =PP1 &LLL 200 8 13
1%
1 aw
W 1 C1757
0603

CPU VCCSA DECOUPLI NG

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

PLACEMENT_NOTE ( C1758- C1762) :

Pl ace on bottom side of U1000

1 Cl758 1 C1759 1 C1760 1 Cl761 1 Cl762
1UF —— 1UF —— 1UF —— 1UF 1UF
10% —— 10% —— 10% —— 10% —— 10%
10V 10V 10V oV 10V

2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R-CERM 2 X5R- CERM
0402 0402 0402 040

C1768 1 C1769
= 270UF
2V

0402- 1 0402- 1

1 Cl764 1 Cl765
—L—10uF —L10uF —— 10uF
T 20% T 2% —— 2%
S ey o 63V L 63
Cer xsR Cer xR

SYNC_DATE=MASTEH \

ISYNC NMASTER=NMASTER
TTILE

CPU DECOUPLI NG I |

d} Appl e I nc.
®
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OM T_TABLE
u1800
PCH- PPT- MB- SFF- ES1 OM T_TABLE
74 2 SYSCLK_CLK32K RTC A19 BGA —
s =Y 2CLK _CLKIZK RIC g A9 RTCX WHO/ LADO|_A37 LPC AD R<0> 1
NCo_CLO [RTCx2 QPBD- MR 15462 FwHL/ LAD1 | A39 LPC AD R<1> 75307 PCLE_ENET_D2R N B33 [pERNL U1800 SVBALERT*/ GPI O11]_H12 SMBUS _PCH ALERT L .
(1 & 10) Fuv/ LADL 252 LEC AD Re> v 75 7 (D Eg E Emg %S P . BL33 |perp1 PCH- PPT- MB- SFF- ES1 svecLK_F17 SMBUS_PCH _CLK -
FuegyyLADa| C37 LPC_AD R<3> o =PP3V3_S0 PCH. - ey - Nl TSN gty oD 15462 SVBOATAF10—qup SVBUS PCH DATA a7 o= =
. RTC RESET L > F19 |rTCRST* o %) R U RBAVE* | K40 LPC FRAME R L . . 75 36 7 (OOT} AY30 |pETPL (2 oF 10)
o ’ R1820
.+ PCH SRTCRST L A23 {srTcRsT+ = (1P LDRGD* [yHA0 TP LPC DRECD L 10K 75307 PO E AP_D2R N BI35 |pERN? 1) SMLOALERT*/ GPI 050|_H22 B_EXTB_SEL_XHCI v
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NCx—K30 ITP24 BHA
| B34 s nC
BJ5
———-xXNC
NGB [TPa1 BI7 o NC
NERAZ [TPa2 BK6
BL5 NC
74 38 7 B3_EXTA N BJ25 |USB3RNL [ USBPON|_F24 B_EXTA N o 74
- —USBS_EXTC RX N 8927 lussarne UsePor| 12 g USB EXTAP oy Ext A (XHG/EHA)
RX_N BJ31
74 30 7 OO EX - USB3RN3
s D USB3_EXTD RX_N > BJ29 |USB3RNA USBP1N|_C25 USB EXTC N N
UsB3 A RX P USBPLP| A25 g g USB EXTC P . Ext C (XHCl/ EHCI)
74 38 7 EX BL25 |ysB3RP1
N USB3_EXTC RX P BL27 |UsB3RP2 usBP2N|_C27 USB _EXTB XHCI _N 26 74
74 36 7 EUSB:';—‘— EXTB RX P g BL31 |use3rer3 USBPZPAZ;“USB—® EXTB_XHCI P 26 74 Ext B (XHCI)
o B3_EXTD P BL29 |usB3RP4
usBP3n|_H28 USB_EXTD XHCI _N 26 74 i
v @mUSB3 EXTA TX N o  BF26 lusssth o Userop] 20 g USB EXTD XHO P oo, o Ext D (XHC) (Mobiles: Trackpad)
N B3_EXTC TX N BB28 |usB3TN2
7 55 (0T} USB3_EXTB TX N e BF28 |UsB3TN3 % UsBP4N|_M26 TP_USB 4N N
9 @M%B3TM USBP4P% 9 Unused
74 38 USB3_EXTA TX P BD26 usB3TPL UsBPsN|_D28 TP_USB_SDN N .
- @SB3 EXTC IX P AY26 Jusgate UsePsP| B28 g TP USB SDP RSVD: SD
74 36 BD28 |usB3TP3
N USB3_EXTD TX P BD30 H26 TP_USB W.ANN
@n-USB3 EXTD TX P~~~ . BOSO0lusB3TP4 USBPON[H26 g g TP USB WANN R
UsBP6P|_F26 TP_USB_W.ANP . RSVD: W Fi
35 25 20 10 18 17 8 _=PP3V3_S0_PCH GPI O D32 USB HUB UP_N
R2010 10K 1 2 PCl_I NTA L Dag . By — = sy USB Hub (Al LS/ FS Devices)
AN - Pl RQA’ usBP7P|_B3 B HUB UP P 26 74
R2011 10K 1 , 5% 1720W M 201 po | NTB L - A8 p1 ropr
_‘2 2 1OK 1/\/\/\/2 5% 17 20W NF 20T PC‘ |NTC L il A7 O
_‘2“"3 10K 1'\/\/\/2 5% 1720W M- 201 poy | NTD L =y Pl RQC o ussPeN M8 USB_CANVERA N 32 74 Caner a
== NN 5% T oW 20T - CASPI R USBPBP| K28 gy USB CAVERA P~y
usBPON|_C29 USB_EXTB_EHCI N 26 74
19 @MRE@*I GPI G650 USBPQP% 2: 74 Ext B (EHC)
19 () BLC |1 2C MJX_ SEL - K44 |REQR* / GPI 062
10 E_HDD L F46 [REQB*/ GPI 054 UsBP10N|_C31 B _EXTD El N 9
ussPiLoP| 221 gg  USB EXTD EHO Py s Ext D (EHQ)
B LE 5% SSTRP BBS1 F42 |GNT1*/ GPI OB T USBPLIN H33 gy TP USB BT HSN o
NO STUFF ; IP_PCH STRP ESI L o  Hi2la\T2r/cPI 063 useP11P| F33 g g TP USB BT HSP RSVD: BT (HS)
0 :
R2054 10K 2,\/\/\/1 — PCH STRP_TOPBLK SWP L - D44 |aNT3*/ GPI OB5 e
J_ (1 PU- PCI ERST#) UsBP12N|_H30 TP_USB_12N N
= UsBP12p| F30_o o TP USB_12P . Unused
10 BLC GPI O - AA7 |pI RQE*/ GPI O2
55 19 AUD | P_PERI PHERAL _DET A1 |p| RQF*/ GPI OB usBP13N|_MB3 TP_USB 13N
33 19 TBT PWVR REQ L F45 |p Rae/ GPI Ot L'FBEB)?’P%Q 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. ;2. 54mm
, TP_PCl_PME_L - P 1Py 1522%70
e PLT RESET L o p—— 000*/ GPI 069 C17 @ XDP DAO PCH GPICB9 USB EXTA OC L ~~~ muwz 0
=PP3V3_SUS_PCH_GPI O 4 1 15 2 «n y act-/ 6Pl oo ALT X0B DAL POH GRLOI0 USS EXTB X L 10w yé "
=PP3V3_S3 PCH GPIO .. oc2r/GPlot| Al3 @ XDP DA2 PCH GPIOA1 USB EXTC OC L ~~~~  quw 2201
=PP3V3_S0_PCH GPL O _ 4 41 1 10 2 2 o0 75 25 LPC CLK33M SMC R G51 |cLKouT_PCl ocs*/ Pl 42| D16 XDP_DA3_PCH GPI 42 _USB _EXTD OC L 19 24
25 OO LPC CLK33M LPCPLUS R - E49 o kouT_Pal 1 oca* | aPl o3| ALl - XDP_DBO_PCH GPI A3_USB _EXTB OC EHCI L am >
R2016 10K 1,\/\/\/2 JTAG GMUX TMVB . > _TP_PCl _CLK33M OUT2 H48 |c KouT_PCl 2 ocs+/ GPl op| B16 XDP_DB1_PCH GPI 9_USB_EXTD OC EHCI L 24 =
R2017 10K LAAAZ 5% T720W W 20T g1 C | 2C MUX SEL . ; TP_PCl _CLK33M QUT3 43 jakaut_Pai3 acs*/ GPl oLo| €23 XDP_DB2_ PCH GPI OL0_AP_PWR EN 2
R2018 10K LAAALZ 5% 1720W W 20T GSE DD OOB L . 25 P K33M P A5 CLKOJ{TPDA ocr*/ GPl oL4| HLS XDP. P | 4 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 105
I RO031 10K 1 LY\, 5%
1/\/\/\/ 5% 17 20W M- 20T TBT P\AR REO L 1%
NO STUFF Redundant to pull-up on audi o page =
R2033 10K DYV ERR—— 'AUD | 2C I NT L oo ISYN(%I ll\/LAtSTERbJ13 M.B SYNC_DATE=00] 157 2011
R2069 10K 1,5n 2 orroow—XPP_DB3_PCH GPI Ol4_SDOONN_STATE CHANGE - P Pa/ B/ TR/ RSVD
7% WP o e DU, S I ALE LEANSE 2y A e sia
R2060 10K 1 2 XDP_DAO_PCH GPI G569 _USB_EXTA OC L 624 Sl
RO061 10K 1 WV\5 5% TT20w W 20Ty DAt p | B EXTB Lo . Appl e I nc. =
R2062 10K 1 2 XDP. p | 041_USB_EXT! O ROP CP :
R2068 10K 1,\/\/\/2 ° XDP_DA3_PCH GPI A2 USB _EXTD OC L 624 =P R ETARY P ERTY:
R2067 10K L% TTOW W T a5 pWR EN PREPRIETANG PROPERIY O APPLE | NG, 5 T
/\/\/\/ - 24 36 66
5% 17 20W M- 20T THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 20 OF 132
Il NOT TO REPRODUCE OR COPY I T
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BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H
Systens wi th 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 |l -downs on another page and set straps per software. D
5525 20 10 18 17 s ~=PP3V3_S0_PCH GPI O
RAMCFG3: H RAMCFG2: H  RAMCFGL: H RAMCFQO: H
; ; ; ; ; R2172'| |*R2173 R2174* 'R2175
R2574 is 1K series resistor between U2100 output and PCH i nput to reduce the current between the two drivers.. OM T_TABLE 105 %QK 105 %QK
1/ 23w 20w 1/ 23w 20w
PCH- PPT- MB- SFF- ES1 2| |2 2 2
= -——XDP_ECL_TBT_Cl O PLUG EVENT - WL [BVBUSY*/ GPI %)P BGA GPI 08| K42 s MLB
 [omyEW PMVE_L - 00 6D- MD15462 Pl os9| M3_ g - MB_RAMCEG2
2 DPMUX_UC | RO - 3o (6 & 10 oo D10 o o MLB RANVCFGL
% 20 [my-—SMC_RUNTI ME_SCI_L - P45 P o7 Plori| M1 o o MB RAMCFQ
, _TP_PCH GPI C8 L7 CPI OB (1 vty _—
20 @on--VOL_EN - S5 |LAN_PHY_PWR_CTRL/ GPI O12
-« D XDP_FQ0_PCH GPI OL5_WEM VDD SEL_1V5 L - loPiai5ar [ A20GATE| B gu PCH A20GATE .
2 @omXDP_DD2_PCH_GPI OL6_AUD | PHS_SW TCH_EN_PCH 3 |saTracr Pl ot6 NO STUFF
sz LPCPL ] B44 |Gpi 017 e (170 PECI | AUL2 PCH_PECI 170 43 1 2 PECI 1140 72
2 @O0 PWR EN L - V8 |scLoo Pl 2 —|() ]
0 TBT_GOPSX BIDIR - K15 |cpi cpa 1)) RONGUS g PCH RCIN L w
02 SMC_ WAKE_SCI_L s CL5 P 27 (1 cmepsr s -
3 @rr_m XDP_DCO_PCH_GPLC28_| SOLATE_CPU_NVEM L o CL|GPI 28 (1 eveer 2 PROCPVRGD] AUIO g PCH_PROCPVIRGD R2140 0 1,r2  CPU PWRGD ooy e =PP1V8_SO_PCH VCC DFTERM o
 @om—IBT_SW RESET L R2180 o0 LAAA 2oy 5 TBT _SW RESET R L o 3|STP_PCi*/ Pl cB4 > M 201
P 5w B XDP_DC1_PCH_GPI O85_MXM GOOD W2 [cp) o35 & THRMTRI P (B0 g w0 PM THRMIRIP_L_R R2156 390 1 2 _PMTHRMIRIP_L 140 72
2t 20 qm—XDP_DDO_PCH B6_DP_GPU TBT_SEL o V6 |saTrocr cPl cs6 e 1o
2 qomXDP_DD1_PCH_GPI (87_JTAG | SP_TCK - VB SATAIE Gl cB7 INT3 3V |R6 g PCHINT3V3 L
I JTAG | SP_TDO D E e am C
20 JTAG | SP_TDI L0 ISDATACUTO/ GPI B9 DF_Tvs| BC7 PCH DF_TVS
= 20 o EW PVWR_EN_PCH - UL |SDATAQUTL/ GPI 048 (1 PO PLTRSTED 1/ DF_TVS:DM & FDI Term Vol tage
2 o-XDP_DD8_PCH GPI 049 ENET LOVPWR PCH g AALISATASGR/ GPI 049 Ts_vssi| AK10 JF Set to Vss when Low
41 20 7 Pl E B ey K17 AH12 i
50 41 20 7¢EY SPI ROM USE_M - GPI 067 szx;:g o J__ NO STUFE Set to Vcc when High
A4 T87VSS4 AH10 - R21 301
5 — ]ﬁg‘} This has internal pull up and should not pulled Iow.
A48 w0 1/ 2 TH'S SIGNAL |'S | NTENDED FOR FI RWWARE HUB AND WE ARE NOT USING I T.
A49 NG 2013
AS51
BH1 BL48 =
BH51 L BL49
BIL VSS_NCTF BL51
03 S s 25 20 10 18 17 5 _.=PP3V3_S0_PCH GPI O _—
BJ49 49 21131
oot VSS_NCTF| [+ R 1}%%)__
BL1 D1 g 2 |
o . A e
Bt EL l U21004_TBT_Cl O PLUG EVENT I SO w
4 1 » mpIBT_Cl O PLYG EVENT 1| ~6s
- - . 5 |3
R2160
10K NC
5%
20W
2201 = B
JTAG Isolation due to glitch in and out of sleep =
NOTE TWey o1 T om PO 12 Gpen Dr i CRI Tl CAL
e T8 Trom ot e Push o v _
05 _=PP3V3_S0_PCH STRAPS =PP3V3 TBT PCH GPLO, .
CRI Tl CAL L Q162 N
=PP3V3_S0_PCH STRAPS R21 865SMEN15AFE R2162
=PP3V3_S5_PCH GPIO _, =PP3V3_TBT_PCH GPI O 4 2 10K X 10K
P3V. P 10 e 11030 L Q160 B 0w SOTS63 [0 0w
=PP3V3_S0_PCH GPI O s 1r 10 10 20 25 25 R21885SMENLSAFE 2163 561 2 1
[a] "
%0 SOT563 o Toow - ITAG | SP_TDO QTET J JTAG TBT_TDO _(rm
2201 = 2201
o mm—JTAG | SP_TNB 2T7FT o JTAG TBT_TNE oy = [
—
1o CRI Tl CAL
R2185 10K LAAA 2 FW PMVE L 2 CRI TI CAL s _=PP3V3_S0_PCH STRAPS —PP3V3 TBT PCH GPI O
R2196 10K 1,72 2% T20W W 791 SMC RUNTIME SCI L 20 3 20 s =PP3V3_S0_PCH STRAPS _ Q162 = o
R2190 100K 1 5 5% T20W W 20T | popLUS GPl O ePP3V3_TBT _PCH GPI O ;5.7 2 1 1
19 ANy oo o 720 m . @160 L R211$SNBN15,$DFE 1R02K164
NO STUFF Mist stuff R2197 when R2180 NO STUFFed. R219%SMENLEAFE 2161 3o, SoTse: MO L
) R2197 igi LAAA 25— oo BI_SW RESET R L 2 ?é%ow SoTs63 © 0w 61 % 561
LAt zowr o L PMR_EN PCH o 2 x . « > JTAG | SP_TCK = S W ) JTAG TBT TCK gy o
| R2150 10K 1 2 PCH_A20GATE 2 w JTAG | SP_TDI B[R] [» JTAG TBT TDI - ® <
R:Z’]ss 10K 1 N VV2 5% 17 20W NF 20T PC"' RCI N L E ™ < @
R0104 10K NV =55 1770w 20T *
~Z.1J 1 2 WOL_EN 20
«%__:% 11000KK AL i ﬁm g 381 TBT_G2SX_BI DI R 03 SYNC VASTER=J13 M.B SYNC DATE=09/ 157 2011} A
R219 1 2 9% SPI ROM USE_M.B 720 a1 50 e
R2191 10K 1m2 S 120w ; 20t SMC WAKE SCl L - PCH GDI O M SC/ I\IC-I_F
5% 17Z20W 20T 1D =/ \T) N Y 51
R2111 20K - 1 DPMUX_UC | RQ 2 SCH_NUM>
R2105 100K zml 5% T720W W 201 AUD | PHS_SW TCH EN PCH .. 2 d} Apple Inc. =
RP112 10K o, \\7a 2 TT20W W 20T DD PVWR EN L 20 (<]
R2198 10K 2 A\ % U2Z0W W 2WUnp ppo_pCH GPl OB6_DP_GPU_TBT_SEL 4 2 NOTI CE OF PROPRI ETARY PROPERTY:
’ PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
R2116 10K AAA ENET_LOW PWR_PCH 924 25 THE POSESSOR AGREES TO THE FOLLOW NG
5% I720W M- 20T | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 21 OF 132
4 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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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 VBEREFSUS 2 1.44 A Max, 474mA Idle AB21 U1800
PCH- PPT- MB- SFF- ES1 AB23 PCH- PPT- MB- SFF- ES1
s _=PP3V3 S5 PCH VCCDSW. R12 |vocpswe 3 BGA w7 =PP3V3_SUS PCH VCCSUS UsB 6 23 AC21 BGA
~ P8D-MW15462  yoopuss( E— AC23 QP8D- MWD15462
, _TP_PPVOUT_PCH DCPSUSBYP R10 |pcpsuseyp (8 10) AE21 (7 & 10) vccabac] W1 PP3V3_SO_PCH VCCA DAC F 2
VCCAPLLDM 2 pin left as NC per DG R —— £E23 B VSSADAG VS0
: ! 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
PLACENEARSULBO0. R15: 2. S0 T vawvruc a3 PmDGDCPRTc 2 ) oeprrc R A1 E vocaLves( AGSS gt er megna
NE DTﬁHZ t as er VCCAPLL_SATA3
22101 NeEKS VY p b - — XNC NC-ed per DG AG25 vssaLvos( [ AE33
0. 108 »» __PP1VO5_S0_PCH VCCADPLLA F BF40 |vocADPLLA A7 | | veooore §§ ES
Ysr GhRY 2 »» _PP1V05_S0_PCH VCCADPLLB F BD40 |vccanpLLB & vocsustoa Va1 =PP3V3RIVE S0 PCH VOCSUSHDA & - = AI21 a AF37 pur t er negnd
201 Q ’ AJ23 AG37 tern2gnd
2178 _=PP1VO5_S0_PCH VCCDI FFCLK AC37 g AA13 =PP1V05_S0_PCH VCCl O 821 23 AJ25 VCCTX_LVI AG39 t er n2gnd
= 55mA Max, 5nmA Idle AB37 || \oenr FECLKN S AB15 AJ27 AI37 o t er negnd
AE39 3 AC13 AJ29 - =
AC15 AJ31 Ave3 . =PP1V05_S0_PCH VCC DM s 23
225 =PP1V0O5_S0_PCH VCCSSC AC35 |vcesse AF15 AK29 veeom | [LAULS
AGL3 AR3L 3 AW
PPVOUT_S0_PCH DCPSST Ul7 |pcpssT AGL5 AK33 VCCADM _ AU21 =PP1V8R1V5_S0_PCH VCCVRM 8 21
NERECR-W BFFES: 2 T vea d [ A7 ANB3 - =PP1V. PCH_ VCC DFTERM 4202
C2222 1| VALTAGSS. 3V » PP1VO5_S0_PCH VCCCLKDM _F AP39 vVooLKDM AR AVBS AI13
0. 106 PLACE_NEAR=UL800. UL7: 2. 54mm N18 _ AJ15
Ysr ChRV 2 2 _=PP1VO5_SO_PCH V_PROC 10O AML7 |y PROC | O ) R23 g VCCOFTERM [ AK15
61 & ro5 = AL13
N16 |\oorTC 9] w23 , _TP_1V05_S0_PCH VCCAPLLEXP AP19 |\/CCAPLLEXP 5
= ke 25 Vecspi | Y19 =PPBV3_SUS_PCH_VCC SPI
23 s _=PP1VO5_S0_PCH VCCASW AB27 23 215 _=PP1VO5_SO0_PCH VCCI O AVR1
AB29 AVR7 =PP3V3_SUS PCH VCCSUS ) AP27 AP13
AB31 N27 e ARL5 o) veearDl PLL( [ AP15 %
_ AC27 R27 AR23 VCCAFDI AULO " =PP1VBRIV5_SO PCH VCCVRM s
16178 _=PPVRTC G3_PCH o o A29 29 ARCS o - ¢
AC31 VCCSUS3_3 R33 AR27 8 AB19 =PP3V3 SO PCH VCC3 3 2
c22311) ch}zusgz 1 €2233 = o veno 8 =
62 0/;— p gg p gg AE29 us3 AT13 AF6
05 R 8§25 CFRM 8§25 CFRY AE31 uss AU23 BK28
PLACE_NEAR=U1800. N16: 2. 54rmm R19 A5 vees_3| [R40
PLACE_NEAR=U1800. N16: 2. 54mm g L ARSS . NC ALRT7 T39
= PLACE_NEAR=U1800. N16: 2. 54nm 21 | | VCCASW LABL  \c AU29 37
Vvi9 DCPs! ARB3 o NC AU35 V37 PP3V3_S0_PCH VCC3_3_CLK F 23
xZZ; V13 NC AVB4 V39
V25 AC39 =PP1V8R1V5_S0_PCH VCCVRM 8 21
Y21 AE19
Y23 AF17
Y25 VOOVRM ["awis
Y27 AW 1
Y29
Y31
PCH out put, for decoupling only
SYNC VASTER=J13 M_B SYNC DATE=09/ 157 2011}

TTTLE

PCH POVZER

TR T ez |
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>
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AA7

OM T_TABLE

AA9

AALL

AA39

AAAL

AA43

AA45

AB2

AB4

AB17

AB25

AB33

AB35

AB37

AB50

AC7

AC9Y

ACL1

AC17

AC25

ACAL

AC4A3

ACA5

AE7

AE9

AE11

AE13

AE1S5

AE17

AE25

AE35

AE41

AE43

AEAS

AF2

AF4

AF8

AF19

AF25

AF27

AF29

AF31

AF35

AF48

AF50

AGT

AXD

AGL1

AGL7

AGL9

AR9

AG31

AG35

AGAL

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

AVv4

Av48

AV50

BB50

BC11

BC13

BC16

BC18

BC21

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

VSS

VSS|

Jas

L11

L21

L31

SYNC VASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

TTTLE

PCH GROUNDS

d} Appl e I nc.
®

'<SCH_NUM>

"<E4LABEL >

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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IV ALL RI GHTS RESERVED
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2

POH VOO O BYPASS
(PCH USB 105V PWR)

8 7 6
17 s =PP1V05_S0 ,PCH VCCI O SATA
220 =PP1V8_SO_PCH VCC DFTERM e =
1C5F444 1 C2452 == = a6
1
%%%/ %‘%&, PLACE NEAR=UL800, 27: 2, 54 %LgF
Oé‘/

v s s
1 €2440
2 2 Xt
86 86, St
361

L2406
10UH- 0. 12A- 0. 360HM
s _=PP1V0O5_S0_PCH 1Y YY)L2 o PP1VO5 SO _PCH VCCCLKDM _F 2 (PaH SUSPEND UsB 3. 3v PYR)
0603 KT : 23 218 _=PP3)3_SUS PCH VCCS
Yok LGSR 9RYE l 2484 2413 PLAGE_NEAR-UL800, AJ13: 2. S4mm EZ}U
1 1 2 % 3
L2411 r = ey B
PLACE_NEAR=UL800. AP39: 2. 54nm 0% 2 % - CERM 2 %}-{) CERM =
2 CERM XSR 0201 | 0201 = =
PLACE. NEAR-UL0D. AB1S: 2. St
L PLACE_NEAR=U1800. R27: 2. S4mm e v v PLACE_NEAR=U1800. AGL3: 2. 54 D
) 2 m s _=PP3V3RIV5_SO_PCH VCCSUSHDA
=PP3V3_SUS_PCH VCCSUS
2 0 =PP1V PCH_V mae
1C24U4F1 s 05_S0_PCH VCCSSC
1
LAcE -0, vaL 2 54 ?83’/} 1C2475 C5F4 76
25 =PP1V05_S0_PCH V_PROC 1 O 2 X3k CERM %&JE, > %Oég,
R26150 PLACE NEAR-UL80D. AC3S: 2. 54 f 8Bk, e teewme ez sm I 6261
= 2 = )
s _=PP3V3_S0_ PCH VCCADAC 1 [y . PP3V3, SO_PCH Q/CCJA DAC i 21 C2416 1 1C2417 |1 C2430 1 ==
1/ 1W & Eﬁgggy\éencgi 3 W 4. Z}g@ gi/gup pr— gi/gup -
2 2 2
PLACE_NEAR-U1800, AL 2. 54mm X g 536, CERM 8361
PLAGE NeAR-L0D. A7 . 34 —
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: : . » =PP3V3_S5_SYSCLK _
NOTE: VDD _25M nust be powered if any VDDl O 25M x i s powered. Soin-Coll & GBhot - 3. 42V G3Hot 235 _=PP5V_SO_PCH
Coin-Cell & No G3Hot: 3.3V S5 1
No Coi n- Cel | : 3.3V S5 2620
GreenCl k 25MHz Power s =PP3V3_S0_SYSCLK No bypass necessary 59
Q@620 .
NO STUFF SSMBN37FEAPE 2
R2607 SOT563 (Lg SPI _DESCRI PTOR OVERRI DE LS5V
0
1 2 GND SYSCLK 25M B _ ®
23 218 _=PP3V3RIV5_S0_PCH VCCSUSHDA
Et her net XTAL Power (Unused on J5) 5% NECR-W DTH=0 s
aB AL Powar S PPVDDL O SO_SBCLK Aggy NGOV B N mﬂTKT 9 | SPI_DESCRI PTOR OVERRI DE
TBT XTAL Power » =PEVDDI O TBT CLK & 5 3 |VBAT and +V3.3A are
| g ht internally ORed to QGZO (28
NO STUFE | |incia § 7 % |create VDD RTC OUT. SSMBNBTFEAPE |,
1 1 1 1
Cgo2ad:| Cgop2: (26201 Lo 26021 U2600 +V3. 3A shoul d be first H
céi{';;— c; NS m céé;; T iﬁlﬂé\/ i( ST SLG3NB148A avai | abl e ~3. 3V power Sfe 17 75
) ) ) 2402 40528 CRIT%’%:AL to reduce VBAT draw. G7 SIT
11 | vppi o 25M A 32Kz 12 SYSCLK CLK32K RTC o 20 3 rmy—oPl _DESCRI PTOR OVERRIDE L | 1
CRI TI CAL 6 | vDDI 0_25M B =
= 14 |voDio 25M C  25MiZ_Al 9 SYSCLK_CLK25M SB 1778 SYNC VASTER=NMASTER SYNC DATE=NASTER
C%Z(SP(I):5 R2605 25Mz_g| 8 TP_SYSCLK CLK25M ENET TTTLE .
FE! SYSCLK_CLK25M X2 NN 25M7_| 15 SYSCLK_CLK25M TBT o Chi pset Support
J, CRITI CAL —=PPVRTC G3_QUT . TR e |
S0V - VvoD_RTC auT| 1 & For SB RTC Power <SCH_NUM=| D
i - Appl e I nc. =
CRIH cAL Dg(?(NCYZ 05 im ap THRM
NC 25, 000MIZ- 20PPM 12PF- 85C e e 1 €610 = <EALABEL >
2606 - : 62 NEIEE =1 NOTI CE OF PROPRI ETARY PROPERTY:
o | — SOLK_CLk2M X —F ol BERHERETL IR N © T
Lo NOTE: 30 PPM crystal required T TG WA NTAIN TH & DOCUVENT | N GONEI CENCE 26 OF 132
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USB MUX FOR LS/ FS | NTERNAL DEVI CES

BYPASS=U2700. 5: : 2MM

BYPASS=U27000. 5: : 5MM

BOM GROUP

BOM OPTI ONS

HUB_ALLREM

HUB_NONREML_0, HUB_NONREMD_O

HUB_1NONREM

HUB_NONREML_0, HUB_NONREMD_1

HUB_2NONREM

HUB_NONREML_1, HUB_NONREMD_O

HUB_3NONREM

HUB_NONREML_1, HUB_NONREMD_1

NON_REM 1 :

NON_REM 0O

STPAP PI N CFG

+ =PP3 USB HUB % ? RE%@
¢ M e
Cg7709 1 C2701 1 1 C2702 1 g:217U(F):3 CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STRAPPI NG, PROGRAM NON_REMOVABLE DEVI CE REGI STER 09H
S oA —T— °/—: — 169%
623% 8 18y
XER 2 X7R- 2 X7R- CERM 2 X7R. CERM PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
68§ SERIXI 0402 0402 ‘ l\/l
197S0485| 1 XTAL, 24MHZ, 60PPM 16PF, 2. 5X2X0. 55NM 90C Y2700 CRITI CAL B TABLE
J_ v PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
= B < ssL2700. 10: - 201 4385082l 1 | USB HUB 2514B U2700 CRITT CALUsBHUB: 25148
BYPASS=LR700_23: - 5MY BYRSS= 3385092B 1 | USB HUB 2513B U2700 CRI Tl CAL ysBHUB: 2513B
C2704 1 C27051 C2706i 708 1 338S098B 1 | USB HUB 2512B U2700 CRI TI CALuspHUB: 2512B
4. 718 — 0.1UF — - 1UE DL, D2 ENG NEERING USE USB2513B PRODUCTI ON: USE USB2512B
o gz IR 0‘/’2 Xm&% T Séo\fz—lr . C2713 12714 J3X ENG NEERING USE USB2514B PRODUCTI ON: USE USB2513B
— Vs
J_ %;b@ BYPASS=L2700. 36: : 2MM il i o 2 23}{ CERM |2 igg
— 0402 2
N 24 OOOM-IZ IGOVIFT TABLE  gypass=u2650. 29: : 2mv ~—vomr
CRI TI CAL P
C2709 1 CRI Tl CAL SYM VER J_ ) =PP3V3_S3_USB_HUB s 2
B " == B0 mor0n UsB28138 - fOTIBRO 717 RO 71RO 710 1R27T55F1R27T§J§F
2
c§0 R217MOO 2 goggm 1R210002 USB HUB TEST 11 N 1 USBHUB DN1 N 10K 10K 10K 10K 10K 10K
HUB_NONREML_1 HUB_NONREMD_1 ._1/\/}/\/2_ Y, TEST OM T_TABLE  USSDMLDNL/PRT_DIS M= USBAUB DNL P ° BLUETQOTH FOR DL/ D2 & J3X 246w S Tasw 246w S 146w hew S 1hew
R2702! 1R2703 M:l/é"\év J_ 1% » USB_HUB_RESET L 26 | pesere USBDP_DN1/ PRT_DI S_P1 a> 5 CLF 5 CLF 5 CLF 5 CLF 5 SLF 5 SLF
10K 10K = ; = = USBDM DN2/ PRT_DI S_Me| 3 USBHUB_DN2_N o2
9% (7} USB HUB XTAL1 33 | XTALI N CLKI N - - - TRACKPAD/ KEYBOARD FOR D1/ D2, | R FOR J3X
M:lﬁ\év %}E\é’ Cﬁll | CAL USB_HUB XTAL2 32 | sraLour USBDP_DN2/ PRT_DI S_P2| 4 USBHUB_DN2_P 926 o USBHUB DN3 N
4022|2402 6 USBHUB DN3_N . 260 __USBHUB DN3_P
USB_HUB _NONREMD 28 | SUSP_I ND/ LOCAL_PWR/ NON_REND ﬁzg;ﬂ:x; zﬁ:g 2:':8 7 USBHUB DN3_P . 2: SMC DEBUG PORT FCR D1/ D2, TPAD/ KBD FOR J3X °
USB_HUB_NONREML 22 | spa/ SMBDATA/ NON_REML N 8 USBHUB DN4 N 260 USBHUB_DN4_N
o
HUB_NONREML_O| |HUB_NONREMD_O USB_HUB_CFG SELO 24 | sci/ SMBOLK/ CFG_SELO nd ©  USBHUB DN4_P o o NC FCR DI/ D2, SMC DEBUG PCRT FOR J3X 200 USBHUB DN4_P
R27041 IR2705 HS_| NDY CFG_SEL1 PRTPWRL/ BC_EN1*| 12 TP B_HUB_PRTP! 260 USBHUB _DIN2_N
10K PRTPWR2/ BC EN2+| 16 TP_USB _HUB PRTPWR2
% 5%16}4\/ PRTPVRS/ BG ENa*| 18 TP_USB_HUB_PRTPWR3 =PP3V3_S3_USB_HUB , 1 260 USBHUB DN2_P
5}29/ Z%EL nd 20 TP_USB_HUB_PRTPWRA
ocs1+513 TP _USB HUB OCS1
Ity ocserfol7 TP USB HUB Ocs2 'R2708
= pu  osc3r g9 TP USB HUB OCS3 %
| PU Ng 21 TP _USB HUB OCS4 2%%{’}4’
RBIAS| 35 USB HUB RBI AS
J5 USES 197S0181 FOR Y2700 DUE TO HEI GHT LI M TATI ON 27
J3X USE 19750284 FOR Y2700 TO SAVE COST VBUS_DET] O(PUSBW:'L\J,B= V.Bftff bDaEtTerm ORI T CAL
useDM_up| 30 b?B MUB rﬁb N" mywon ['R2709
useoP_LP[ 31 USB HUB UP Py 1o o 12K TO CONNECT TP/ KB TO PCH XHCI
THRM PAD PCH PORT 7 (EHC 1) %’mw NOSTUFF R5701 & R5702, STUFF R2720 & R2721
5 2402 NOSTUFF
5 R227720
1 - USB_EXTD XHCI _N 2 USB_TPAD R .
= @ NOSTUFF AA > - o
TO PCH XHCI R2721 M:-lg}é" TO TP/ KB
10 caryUSB_EXTD XHO P 1,\5\3\2 40 USB_TPAD R Rgry 7
i
40,
PIPASSLRTO0 2 USB XHCl / EHCI 2 PORT MJUX FOR EXT B
. _=PP3V3_S3_ USBMUX
C2760 1
1 1 q
°/;— v
L0 USB_EXTB_EHCI 48 5w v+l L USB_EXTB_P, S
PCH PORT 9 (EHCI 2)7‘1 ::@E USB EXTB EHGl N 2 |y 7 vz USB EXTB N@@736 “TO CONNECTOR
EXT! PI3USBl02ZLE SYNC VASTER=J5 AND SYNC DATE=08] 177 2011
TOFN = =i
PCH PORT 1 (XHCl) #n@>—so0-EXBXHC B > RITcaL frree
_— PULL- UP TO 3.3V SUS ON PCH PAGE, SEL PIN |'S LEAKAGE- SAFE USB HUB & NUX
8 Joer seL| 10 USB_EXTB_SEL_XHCirm «v
+——E9
@D SEL=0 CHOOSE USB EHCI 2 PORT PCH GPI 60 d} Appl e Inc. SCH NUv>
SEL=1 CHOOSE USB XHCI PORT v
> ® <E4LABEL>
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0 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. D
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
06 39 90 36 7 10 7 rRy—PM SLP_S4 L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
R2805 10121 s ZPPLVERIV35_S3_CPU VCCDDR PM _MEM PWRGD o e
10K 'R2822
26w 10K
LYELF %ﬁlf‘év CRI TI CAL |6 —
402
CRI TI CAL 4 P1V5CPU _EN oo 27 55 R%78240Kl 2 ] D %%g&w
o =PP3V3_S3_MENMRESET CPUMEM SO " |,<, SO 565
CPUMEM SO 92805 {2l VELDE PM_MEM PVWRGD_L 2|G
R2801° SSM5N3 Fs%ég:élai—l kn 402, 1
s i Bahe 4
= Y . S
NO STUFF ab%, 26 sk P1v35 S0 DI 5@ BVB53D0LV 1
'R2895 CRI TI CAL PLVSCPU EN L 1 criTIcA e
% CPUMEM SO ~ CPUMEM SO R28211
feiew 2800 |0k )0, @805 555k 28201
2402 SSMBN37FEAPE MBN3 7 FEAPE 1A T
sorse3 | Kh > | Sors63 [/ xsr Y 2 C
1 —| 402, 040!
CPUVEM SO . o
R28090 5[ sz nENEE
2 o L SOLATE_CPU_NEM L 2 W | SOATE QPU MEM L_R ¢ PM SLP_S3_L 70 27 50 50 o0 =
1/ 20W £
B = 11RO2K810 e
5%16'\4\/
Z%QL CPUMEM ES;’LZ% | croem sie
2+ =PP5V_S3 NEMRESET criTicaL $EMWTTEN s T e NVEMVTT Cl
CPUMEM SO | XBR 2 SLUG%sA%)zZ an‘p
iy oy R0 SovENTZOED |1 TN Ensures CKE signals are held lowin S3 =
10%5 10%5% SOT563 ﬁ 27 25 10 pmy—PLT_RESET_L 1 |So_READY VITe 2 MEMTT EN gory o
WL Y . - = ) SOLATE_CPU MEM L 9 sa- )
b, ks, Jest; o PMSLP 53 L oo vomoeq 4 PIVSCPU ENprry . . ZPPVTT_SO_VTTCLAVP
CRI Tl CAL CRITI CAL MEWTT EN L L CRITICAL wamas 2oy PMSLP S4 L 6 |s3_EN RST_out* |, 8 VEM RESET lepmy 27 20 20
CPUVEM SO PRBE50 .ol o|o s1om S0 o s [y =MEM RESET_L 7 RsT i o o oag, @0 T8V
NOSTUFE ' Q@815 S : ’_;' L renre an BRY
2817 : SSMBN37FEAPE SOT563 SOT563 ™
0.047UF SOTS63 ;N 7 - " = CRI Tl CAL
6;2%‘%2 _I_a; 2[G* sk -1 ¥ gls 25 =PPSV_S3 MEVRESET 850
) 2 T w._< PLT_RESET L o2 = 1 R2851! SSIVBNS%EAP B
B = = 100K Sorse
= 1718
CLF
CRI TI CAL 402, 2
cpurvgr\fsso CRI TI CAL VITCLAMP_EN
SSVBN37FEAPE NO_STUFF
«|_MEMRESET 1SQL_LS5V L w soTs63 SSNBI\B%I?AEI)D% oL C2851 :
- sorses | K 0. 047U ——
5 H Sl
oo =MEM RESET_L_— CPU_NEM RESET_L of T&Te MEM RESET L 20 20 20 et s 402
— 1 = < o 4
CPUVEM S3 « s —=DDRVIT_EN
R2817 L
LA
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 1 X 1 0 )
83 4 0 0 1 1 % 1 0 1 ’S&NC MASTER=J5 M.B SYNC DATE=07/ 29/ 201 A
5 0 1 1 1 0 (*) 1 1 1 s
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Suggort
7 1 1 1 1 1 CPU_MEM RESET_L 1 1 '
SO |_VEML - d} Appl e I nc. <SCH_NUM=| D
(*) 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 ® <E4L ABEL>
- . . NOTI CE OF PROPRI ETARY PROPERTY:  |[Emmom———
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0 THE | NECRUATL O CONTAI NED. LEFEL N 1 S THE <BRANCH>
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 28 OF 132
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T e S 1T I wioLe Or parr [ T—
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8 7
6 5
4 3
2 1

12 o PPOV75_S3 MEM VREFDQ A
7 w2 _PPOV75_S3_NEM VREFCA A - EPOWS S3_MEM VREFDQ A —
_ 1251 25 _PPOVZ5_S3_MEM VREFCA A 72 3 2 3_MEM VREFDQ A
=PP1 a2
V5R1V35_S3_MEM A, 5 —=PP1VORIV35 S3 MEM A 72 1 2o _PPOV75_S3_MEM VREFCA A 7251 28 EEOWS S3_NMEM VREFDQ A
2907 : LA+ _=PPIVERIVE5 S3 MEM A, oLV RL oSS MEMARERCAA
0. 4 _ =PP1V5RIV35_S3 MEM A, .
Pooel L zeoe AL <91 G297 -
CERM X5R- 1 . UF —— —- 0. 47UF 9% —— 81 B !
2ot qelolefdle|de sofofd o o oul W = iz e v oA L 29281 | 2929 2937 1
CERM X5R-1 2 2 Eam x CERM X5R- 1 2 ? RRIEFEEE ol = ol d| o 20% 20% 20% —— 0. 47UF —
L N— — Sot SR 1 201 4 B o| D& ° 3 % 7 v 0.47UF —— —L- 0. 47UF . C2938: 1
= Vee - VDD 2ot CeRM XSR 1 2 2 Fevxor 1 cerwxsgel 2| 205|082 ¢=|S §oia o 3 2% 30% v 0. 47UF 8:2497%?
— ; L1
2913 MEM A A<O> 3 |no OM T_TABLE il = veo % E 201 e P cervsR 2 2 e xoR 1 ceRwxspl 2| QB8B83 2 %Is il | 2% 0%
D ;2 zg MEM A A<1> L7 | U2900 g g L 73302012 _VEM A _A<O> K3 [a0 OM T_TABLE E E = — SVBRY 8 B * Ve — CERM X551 2 2 CoRM X5R 1
w1 _MEM A A<2> 13 |a2 EBGA- 10. 1X12. 6- 14 RESET* |\\N2_VEM RESET L ™ %201 MEM A A<1> L7 |a1 U2910 me 7330 28 12 _IVEM A _A<O> K3 |a0 OV T_TABLE g g = — DDQ~ g 8
;g ;g MEM A A<3> K2 ln % 3 . otz MEM RESET L — 2752 VEM A A<2> 13 |0 FBGA- 10. 1X12. 6- J4 RESET* D%Wo;szgzn MEM A A<1> L7 |a1 U2920 = 7330 20 12 _VEM A _A<O> K3 |a0 OM T_TABLE g g
sy NEMA A<d> 18 [ag 3 g ol B3 MEM A DO<5> 34, NEM A A<S> K2 Ia3 I 53 NEM 70 ze 12 VEM A A<2> L3 laz FBGA- 10. 1X12. 6-J4 RESET*|oN2 MEM RESET L * oz MEMA A<1> L7 |ar U2930 = D
e MEM A A<5> 12 <X oot} &7 VEM A _DO<6> ey NEM A A<4> L8 |pa 3 g ool B3 A DQ<9> 1,3, MEM A A<3> K2 [a3 S S a0 s  VEM A A<2> 13 [po FBGA- 10. 1X12. 6- J4 RESET*p,N2 MEM RESET L .,
B 5 VEM A A<6s 1 ln = ol 2 MEM A DQ<4>  ,;;, MEM A A<5> X o 7 MEM A DQ<10> 4, MEM A A<4> s 3 ool B3 MEM A DQ<21> 373, MEM A A<3> k2 o
B e A AT W] A<6> M8 a6 g E ol 8 MEM A DQ<7> %% VEM A A<6> L2 g oe| €2 MEM A 13> -2 MEM A A<5> 12 M = ¢ ol 7 MEM A DQ<23> . MEM A A<4> 18 " 3 § ool B3 VEM A 28> .
# 3 e A ASEs e - o B MENADOSTs | B NENTA AT we e oon| o NEM A DO<15> & VEM A A<6> 1 Jne ) 3 oo & WEM A DO<20>_ s & MEMA A<b> L2 Jns o ¢ bai &7 MEM A DO<25> .. -,
A ENTA AO> e e E N bl 2 MEMA DOS3> | NENTA ASE> e e : N Dot B NENCA_DO<B> 4 & NEMCA A<z> e |ar e oca| o3 NEM A DO<22> |t & MEM A A<6> 1 Jne ) 3 oef 2 NEM A DO<20> ;.. -
VYT B NE_Dos| D2 VEM A DO<0>  /: »* _VEM A_A<9> - n N e[ B8 NEM A DO<125 ! TVEM A A<8> e as n_DQs B2 VEM A_DOS16> ;o5 MEM A A<7> M E 5 o @8 MEM A DO<31> ;. 1
3 MEMAASLO2 K10/ AP g N o [E MEM A DOS2 1 MEMA A<105 o B N bos| 02 VEM A DO<La> — 1) 1) IVEM A A<9> 18 [so F N bos| B8 VEM A DO<19> 1+ & VEM A A<B> s [ug , NF_Doi B3 VMEM A DO<30> ;. =
28 12 VENVL A AS. AL1 | - xS ALO/ AP NF_Dor| E7 M A 11> 858 9 ol NE Dosl D2 VEM A 17> 730 - NF Dos| E8_MEM A 26>
e NVEM A A<12> k7 @ | cs MEM A_DCS P<0> 3% MEMA A<ll> w < o7 7 MEM A DO<11> 53 MEM A A<10> HZ laio 0] - DO< 3 MEM A A<O> M8 lag - - DO< 71278
;é 3 MEM A A<13> n ii/ B g Dg;??:m VEM_A_DOS Ezgz m MEM A A<12> K7 21;/ Bor g pos| C3 MEM A p<1> gMAn/AP N N_or &7 MEM A DO<182> 4 5 l\/Em ﬁ 2<1 > H7 |mior AP § :Eg ES NE&@MQ Wﬁgéz T
23 MEM A A<14> w7 laig 3 735020 12 _VEM A A<13> N3 la13 pos* p28 MEM A Nel> 28 3 —NVEM A A<12> K7 fa12/por e os| S8 MEM A p<2> 3313 NMEMA A<11> W iy ) - 7273
;§ fg MEM A _A<15> 37 |5 v WTD@% 1530 28 12 _VEM A A<14> N7_|p14 9 o 2550 2 12 _VEM A_A<13> N3 |a13 g oos* 28 MEM A DOS N<2> # 22 _MEM A A<12> K7 |a12/Bc* Q posl &2 MEM A P<3> ., 1
§ R ARAs S NETDOS AL N = e NEMA A<15> 37 |m o DM TDQS| 2202012 _NVEM A A<14> N7 |a14 9 75020 12 _VEM A A<13> N3 |a13 s pesr 8 _VEM A N<3> ., 5
25 VEM A BA<O> 32 lano s wtoes e L w0 _MEM A A<15> J7 5 ovToee BT sz _VEM A A<14> N7 lpg S )
21 NVEM A BA<1> K8 lom cs1 [y HINEM A CS L <1> w0 MEMA BASO= J2 Jaso = A1 TS M NG = e NVEM A _A<15> 37 |n i oMToos{ B7 [
4 VEM A BA2> 13 lano oo NN A CS L <05 - o i MEM A BASI> 16 Jan csith MIVEM A S L<1> * i eV A-BAsDe 2o VEM A BA<0> 32 o S
73 30 28 12 M A BA<2> J3 csox L _H2VEMA S0 28 12 <1> K8 |ga csitly HINEM A CS L<1>* 23 <0> 32 |gao
s VEM A RAS L3 rast cxeol @ NEM A_GKE<0> . 00 ey B2 b-eMEM A_CS_L<0> " ¥ eV B 5~ 15 lome S oMM A G Laoa = 11 MEM A BASI> (@ Jom csirh MINEM A CS L<1> ...
212 M_A L cast cke1| FO MEM A CKE<1> 1530 % A _RAS L F34Ras* ckeol @ _NVEM A_CKE<O> 15 2 3 =50 20 12 _VEM A BA<2> 33 |pa2 csor s F2VEM A L<0> -
3 MEMA WE L s dwer o 7330 28 12 M A L cAsH kel FO MEM A _CKE<1> = 0 MEM A RAS L F3dras cxeol @ MEM A_CKE<0> 12 % e b—2VEM A_CS L<0> ;25 37
% 12 VEM A_QDT<0> Gl Jcoro MEM A CLK P<0> ,,,, MEM A WE L +Bdver e MVE % L NEM A L cast ke1| P9 NEM A CKE<1> %2 3 -MEM A RAS L Fsgras oxeol & NEM A_CKE<0> 2 20 s
¥ MEM A _ODT<1>F1 ok nS MEM A _CLK_N<O> ;. MEM A _ODT<0>GL oK M A CLK P<0>."7% MEM A WE L 3 Jwe 7530 20 12 % 90 s VEM A L cas+ oxe1| FO_VEM A CKE<1>
B oDT1 e oDTO oG MEM A_CLK_N<0> 2., F7 MEM A CLK P<0> NVEM A 12 28 aj73
| A3, 73 30 28 12 _VEM A _ODT<1>F1 [opr1 212 MVEM A _ODT<0> Gl |opro 813 WE L 13 dwer £ NE
MEMA Z0Q<0> 1 7o 7 NE 15 %0 2 _MEM A_QDT<1>FL o |pS NEM A CLK N<O> ’; ) NEM A_QDT<0>Gl M A CLK P<0>.; 2 of s
MEMIA ZO<d> 10 [y 78 NC MEM A ZQ<1> H8 |rcp H5 N coT1 BB EMA coTo oS VEM A_CLK_N<O>
8 7 AXNC 73 30 28 12 ODT<1>F1 |opm1 R A LR T2 12 20 adfvs
C %NC MEM A ZO<5> H9 [zcn ﬁNC NEM Z0O<2> W8 |z o< NG VEM .
b 84 — A3 Ne
Re900 | ['R2901 (F=z e 1 Coi e B T S oo N MEMTA Zcre i T B
24100/u 240 VSS —VSSQ— R2910 °R2911 Vs L&NC “ id 8 X NC 1 83, nC
120W Poow 28 BB A3 880658 249 240 VRSO R2920 R2921 Vs [ 8 NC b 984 N C
MF VE o o) [a] 1%§ 1% 2 o ol ol =l of @l o 240 240 —VSSQ— R2930 2R2 g(
201 L %61 1/ 20W 1/ 20w 25 B X322 2 8 83 a8 1% 931 vss NC
2t R w230 W EE B EEE R E R R 249, 240 e
12 _PPOV75_S3_MEM VREFDO A 1 o s S 201 1561 20 ifow YW BYE SN2 8858
= = 72912 PPOV75_S3_MEM VREFCA A = €1 725 28 3_NMEM VREFDOQ A l o 201 ;201
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2912 MVEM B A<8> N8 |ag = NF_Ds| E8 VEM B DQ<38> ;.. _MEM B_A<8> N8 [ag = NF_Ds| E8 VEM B _DQ<43> ., .5 _MEM B_A<8> N8 |ag = NF_Dgs| E8_VEM B_DQ<54> Bl MEM B _A<8> N8 |ag = NF_Ds| E8 MEM B_DQ<58> ., 75
g MEM B_A<9> M8 a9 = NF_Dos| P2 MEM B DOQ<33> ., . MEM B A<9> M |9 = NF_Dosl P2 VEM B _DQ<40> ., . MEM B _A<9> M8 [ag = NF_Dos| P2 VEM B _DQ<49> ', 7, _MEM B_A<9> M [ag = NF_DGs| P2 VEM B DO<57> ., 1
2333 VMEM B A<10> H7 |a10/ AP § NF D7 E7Z_MEM B _DQ<35> 4, s_MEM B _A<10> H7 [a10/ AP § NF_Dr| 7 MEM B DQ<42> , ,, ,;_MEM B A<10> H7 |a10/ AP § NF_DQr| E7_MEM B DO<55> ., ,,_MEM B A<10> H7 |a10/ AP § NF D7 E7_MEM B _DO<63> .., 1
21 MEM B A<11> W |a11 & < MEM B DOS P<4> lgzg 3;; MEM B A<11> W |a11 & bos| C3 MEM B pP<5> lgg 3;; MEM B A<11> W |a11 & sl C3 MEM B P<6> 1;23 3;; MEM B A<11> W |a11 & s S VEM B P<7> 11m
333z MEM B A<12> k7 |mi2/8C g Tos MEM B Ned > MEM B A<12> K7 la12/Bc* g *—Lm VEM B Ne5> _MEM B A<12> K7 |a12/8C* g *—Lm VEM B Ne6> _MEM B A<12> K7 |a12/BC* g *—Lm VEM B NeT7
%3 MEM B A<13> 18 lus g bospoe VEM.B DAB S22 12 2 "VEM B_A<13> 8 |ais g bosr po2 MEMLB_DOB N33 »2 12 “VEM B_A<13> 1 | g bos o0 MEMLB_DOB NSBS »2 12 "VEM B_A<13> 1 | g b5 o2 VEM.B_DOB Ne?> o v
1 _MEM B A<14> N7 |p1a b DM TDQs|_B7 73 30 20 12 _IVEM B_A<14> N7_|a14 b DM TDQs|_B7 73 30 20 12 _IVEM B_A<14> N7 |a14 b DM TDQs|_B7 7330 20 12 _VEM B _A<14> N7 |a14 b DM TDQs|_B7.
E%TVEM B A<15> 37 | AT L N L NVEM B Ac1Eo 5] Y~ N A e - Sm—
;; zg _MEM B_A<15> 37 |5 © NF_TDQE* A% NG = 7330 20 12 _VEM B_A<15> 37 |m5 0 NF_TDGS* A4 NG = 755020 12 _VEM B _A<15> 37 |n15 0 NF_TDGS* (A5 NG = 7230 20 12 _VEM B_A<15> 37 lms 0 NF_TDGS* A% NG =
133 MEM B BA<O> 32 jano cs1+ly MIMEM B_CS_L <15 2,1 [NMEM B BA<0> 32 jeso cs1+p, MIMEM B_CS_L <1> 20,01 [NEM B BA<O> 2 lano cs1+jy MIMEM B_CS_L<1> 20,01 NEM B BA<O> 2 lano s+l MINEM B CS L<1> 4,20 od
2012 _VEM B BA<1> K8 |pa1 feMEM B CS L<0> MEM B_BA<1> K8 [pa1 feMEM B CS L<0> VEM B_BA<1> K8 |pa1 feMEM B CS L<0> VEM B_BA<1> K8 |pa1 feNEM B CS L<0>
1 NVEM B BA<2> 13 OS0mo LB S5 s =  VEM B BA<2> 93 [an OS0mp B AS SSR VEM B BA<2> 93 [pee OS0mp YR BRSSO VEM B BA<2> 93 [pae CSorp =NEML B Ao L=U2 wwnafn
3y MEM B RAS L E3rast oeop 2 VEM B CKE<O> 0« \veM B RAS L e3 frast oeop B VEM B CKE<O> ;o heyv B RAS L radrase oeop B VEM B CKE<0> =« hvem B RAS L radras: oot & VEM B OKE<0> _ : 2o sfrs
5 VEM B _CAS L a3 dcas CKEL1] M B E<1> 2 5 VEM B_CAS L3 Joas CKE1 M B E<1> 29 NEM B_CAS_L_ a3 Joas CKE1 M B E<1> 29 NEM B_CAS_L_ a3 Jcas CKE1 M B E<1> 12 afs
sy EMDB AS L Gy "MEM B CAS L c
2 MEM B VE L s dver F7 MEM B_CLK P<0>,,,, MEM B WE L 3 Jjwe | F7 MEM B CLK P<0>, ,, MEM B VE L i3 dver F7 MEM B CLK P<0>,,, MEM B WE L 3w F7_ MEM B_CLK P<0>,, 5
23 3 MEM B ODT<0> &L lopro ok jp® MEM B_CLK N<O>3 .0 MEM B _ODT<0>Gllcpro oS VEM B CLK N<O>3 5 MEM B_ODT<0> Gl lopro x|y MEM B _CLK N<O>3; MEM B_ODT<0>Gllepro kG MEM B_CLK_N<O> ;7 55 of 5
sy VEM B ODT<1>F1 loom e 50 20 1 VEM B_ODT<1>F1 Jopry e 3020 1 VEM B_ODT<1>F1 oprs e 50 20 12 _VEM B_ODT<1>F1 lprs 353 -
MEM B ZQ<8> 8 |, 78 NG MEM B ZQ<9> M8 |70 78 NG MEM B ZQ<10>H8 |7cp 78 NG MEM B ZQ<11>H8 |5 78 NG
VEM B 4ZQ<12>H |, 88 NG VEM B ,ZQ<13>H0 |70y 88 NG VEM B ,ZQ<14>H |70 88, NG VEM B ,ZQ<15>H |7 88, NG
8&) NC 85 NC g 85 NC \J 85 NC
IR3140?| |'R3141 Fezi ne (o4 ne VS RNV
240 240 vSS VSO R3150? 'R3151 vSS —VSSO R3160? '‘R3161 vSS —VSSO R3170? '‘R3171 ySS VSO
AR U FEE N EEEEEEE wlaaa 240 240 7 deg g ol g oale 2 wlaaa 240¢ 5200 Falasolal=goa e wlaaa 2409¢ 5200 7 galg g ofel= 2ol 22 wlaaa
2011 2201 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
M- M M- M
201, 2201 201 2201 201, 2201
L . .
=PP1V5R1V35_S3_MEM B, - J__ SDRANI Bypassi ng (NOTE: 2x 2.2uF and 3x 0. 1uF 1l;)er chi p) J__ 4
= —F ’ *— ’ ’ == SYNC VASTER=J5 M.B SYNC_DATE=07/ 147 2011
C3100:| C3101: C3110: C3111: C3120: C3121: C3130: C3131: 1C3103 |1 C3104 |+ C3105 [+ C3113 |1 C3114 |1 C3115 [+ C3123 |1 C3124 |1 C3125 |1 C3133 |t C3134JiC3135 DDRé SDRAM Bank B Rank O
272UF —— T272UF - T2720F L T2700F L 200 L T2720F - T272UF 22UF - Lo 1UF L0 1UF L0 1UF 0. 1UF —L 0. 1UF 0. 1UF~ 0 1UF~ - ¢ 1UF 0. 1UF~ —L 0. 1UF 0. TUF 0. TUF
2% BT BT BT BT BT 2V T BV T, 8% T, 8% T, 8% T, 8% T, &% T, &% T, 8% T, 8% T, &% T, 8% T, &% T, 8% DRV NG, O
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 2 ¥R 2 X5R 2 X5R 2 ¥R 2 ¥R 2 ¥R 2 X5R 2 ¥R 2 ¥R 2 ¥R 2 ¥R 2 X5R SCH NUwm>
02 02 02 02 402 402 02 402 201 201 201 201 201 201 201 201 201 201 201 201 Ap pl e I n C . —
J_ <}
= NOTI CE OF PROPRI ETARY PROPERTY:
C3140:| C3141: C3150: C3151: C3160:| C3161: C3170: C3171: 1C3143 |1 C3144 |1 C3145 [+ C3153 |1 C3154 |1 C3155 [:C3163 |1 C3164 |+ C3165 |1 C3173 |t C3174JiC3175 THE_| NECRVATI ON_CONTAINED HEREI N | S THE
220F —— T272UF - T272UF L T272UF L 272Uk - 272U - 2720F L 272uF - L g iuF L0 1UF -0 1UF g 1UF -0 1UF -0 1UF ——0 1UF -0 1UF 0 1UF L0 1UF -0 1UF 0. 1UF PROPRIETARY PROPERTY OF APPLE | NG
20% 209% —— 2% T 2% T 0% T 0% T 0% T % T TTC % —T— 10% —1— 10% —1— 10% —T— 10% —1— 10% —1— 10% —T— 10% —1— 10% — 10% —1— 10% —T— 10%
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3

2

1

MEM C ock Term nati on
Pl ace RC end term nation after | ast DRAM

Pl ace Source Cterm at neckdown at first DRAM

R3350
0 > MEM A GLK N<O> o 1 30,

0
T
I
.
o
2

oY R3351
7 28 12 (TR MVEM A _CLK P<0> 1 2

73 20 12 [TN)

PLACE_NEAR=U3170. F7: 3. 2m3- 3':;,'\,:4,:_

73 29 12

C3361
0. 1UF
MEM B _CLK N<O> MEM B CLKO TERM R 1H2
C3360 : sy
o)

25V,
CERM

201
M B K_P<0>

JEDEC 4. 20. 18 Unbuf fered SODI MM Raw

Card F spec recomends

36 Ohmtermto VIT for CS, CKE, ODT and 36 Chm for

=PPOV75_S0_MEM VTIT_A

BA, A, RAS, CAS, ViE

8
o> MEM A A<3> RP3305 36 1 s
j: : z > MEM A_OKE<1> RP3301 36 AAAY 5 5% 1/32W 4%0201
e Iy MEMCA BA<p> _ RP33U2 36 VWV swrmw momt 1 | 3300
20— MEMLA_A<14 RP33UD 36 - 7 °% 7320 4x0201 0,,47UF
7 2 12 [T MEM A A<2> RP3303 36 1 AAA 8 5:: 1732W 4X0201 —F F I
72 12 oy MEM A A<12> RP33UZ 36 1 g 5% 1/32W 4X0201 SBF
15 28 12 VEM A ODT<0> RPSSUL 36 2 7 5% 1732W 4X0201
720 12 m@ MEM A_BA<Q RP3305 36 7 : 1;33 4ng21
RP3303 i wozor 1 C3302 |+ C3303
7 2 10 - MEMLA_A<1> P30T 2 AAA g ramr—sasor 0. 47UF — 0. 47UF
7 28 12 (TR MEM A A<7> RPI306G 36 3 6 T —F 28% —F 28%
8 o 4X0201 CERM X5R- 1 CERM X5R- 1
73 28 12 TR MEM A _A<8> 36 1 AN e T o1 o8
e D MEM A CS L<1> RPS305 36 s, \\ s 4
o I MEMCAASTTs  RPSSUS 36 o VVVe swrmw oo | [ 3304 |1 C3305
s 20 12 oy MEM_A_BA<1> RPSS02736 5 & o0 22w ozt 05,4 TUF —— 0, 47UF
1A <0> RPS50U4 36 3 6 D% 1732W 4X0201 , 4V , 4V
73 28 12 E—BEM—MSE—Q—Rngug—/_ = \/\/\,—5% 735w ax0201 ¢ CERM X5R- 1 CERM X5R- 1
7 28 12 ry—MEMLA_A<Q> 36 4 AAA-S 201 201
A RPS50U4 36 1 g 5% 1/32W 4x0201
73 28 12 T MEM A _A<10> AN
720 12 rmy—MEM A A<O> RPS3U7 36 2 7 5% TS2W 4X0201 4
72 12 O MEM A W\E L RP3302 36 4/\/\/\/ 5 5% 1/32W 4x0201 1 C3306 |: C3307
RPS3U3 36 s 6 5% 1732W 4x0201 0. 47UF 0. 47UF
720 12 O—MEM A _A<d> RP3307 36 5% 1732W 4X0201 0% 0%
MEM A _A<bH> 1 8 © 2 &Y 2 &
73 28 12 [T LA NN CERM X5R- 1 CERM X5R- 1
RPSSUS 36 4 5 5% 1/32W 4X0201 —|_ 201 T 201
<15>
7 2012 - MEMLA_A<15 NN 5% 1732W 4X0201
L
1+ C3308
RP3307
MEM A A<]13> 36 4 5 0. 47UF
i: z: z ™ O RP3304 36 NN 2 5% 1/32W 4X0201 —F 30%
e = CERM X5R- 1
7 28 12 mm MEM A _CS L<0> RP3304 36 4 AN S TI2W 40201 201
720 1 oy MEM A RAS | RPS3U1 36 3 6 % TSEW 4%0201
720 12 MEM A_QDT<1> ﬁjjgé 361 AAAE o 1;33 4ng21 »——L
A 36 3 6 o 4X( 1 1
7 2 10 - MEMLA_A<G> NN 5% 1732W 4X0201 8:343;%]9
20%
—|; ‘aEVRM X5R-1
201
. _=PPOV75_SO_MEM VIT_B

720 o MEM B VE |

RP3322 36 »

7

7 20 12 oy MEM B_A<13>

RP3325 36 1

8

RP3328 36

5% 1/32W 4x0201 1 C3320
5% 1732W 4x0201 0. 47UF
%

e D MEMB GESL> poass s SR AN Szt |2 o
7520 12 ry—MEM B_A<12> 36 2 AAAS 7 o 4X0201 CERM X5R- 1

7320 12 MEM B_ODT<1>

RP3328 36

5% 1732W 4X0201

RP3325 36 5

6

5% 1732W 4X0201

7 20 12 [TR). NMVEM B_A<0>

73 29 12 TR MEMB CS | <1>

RP3320 36 2

AAA—~
AN

5% 1/32W 4X0201 ¢

RP3326 36 4

5% 1/32W 4X0201

MEM B_BA<Q
72 12 Oy 1B
720 1 rmy— MEM B A<G>

RP3330 36 ,

73 20 12 <Q> RP332U 36 3
36 1

A%

1 1
5% 1732W 4X0201 5 797 5
5% 1/32W 4X0201 QCEI01MX5R-1 201

5% 1/32W 4X0201

%2 2 my— MEM B A<4>

RP3330 36 s

7
3
8
A\

5% 1/32W 4X0201 ¢

7 20 12 Iy MEM B_A<5>
7 2 1 o MEM B_BA<1>

RP3324 36 4

5% 1732W 4X0201

73 29 12 [T MEM B A<9>

RP3326 36 »

5% 1/32W 4X0201

RP3324 36 1

MEM B A<8>
72 20 12 (TR
7 20 12 ry—MEM B_A<3>

RP3326 36 s

1 1
5% 1732W 4X0201 5 79 5
5% 1732W 4X0201 %TMXE’R'l %TMXE’R'l

720 1 rmy— MEM B A<10>

RP3322 36 >

5% 1732W 4X0201

RP3326 36 1

VEM B A<7>
7 2 12 O LB
7 20 1 oy MEM B_A<1>

RP3330 36 .

73 29 12 TR MEM B A<14

RP3324 36 s

RP3324 36 2

5% 1732W 4X0201 g

5% 1/32W 4X0201 1 C3326 |1 C3327

5% 1732W %0201 0. 47UF 0. 47UF
% %

5% 1732W 4X0201

7 20 12 rEy—MEM B_A<11>

RP3325 36 4

5% 1/32W 4X0201

7 20 12 oy MEM B_A<2>

73 29 12 [T MEM B_BA<2>

RP3320 36 4

A

5% 1732W 4X0201

73 29 12 MEM B CS | <0>

RP3320 36 1

RP3322 36 1

5% 1/32W 4X0201

7 20 12 OO MEM B RAS L

73 29

ANAS

T
5% 1732W 4X0201 1 C3328
. UF

2

5% 1732W 4X0201

A<15>

RP3322 36 4

5

RP3328
73 29 12 M B L 36 4 5
’ NEm S CKE<0> 36 EVVVE 5% 1732w ax0201 1 |* C33%'(:)

5% 1732W 4X0201

12
™
73 29 12 TR IVE

5% 1732W 4X0201

SYNC NVASTER=MASTER

SYNC DATE=VASTEH

TTILE

DDR3 Ter m nati on

d} Appl e I nc.
®
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s _=PP3V3 S3 VREFMRGN

NOTE: Must not

buffers at

once or

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

VRef source may be overl oaded.

pp VREFDQ LDO_DAC
= R3403
R3418 s0 s _=PPVIT_S3 DDR BUF 3 _ )
. SHO?TZ PP3va S3 VRER bac . 10mA max | oad J 00 PLACE_NEAR=R3404. 2: 2. 54nm
Nae M N-REGKW BTHE0. 3 DDRVREF_DAC DDRVREF_DAC CRITI CAL
VOLTAGES3. 3V B B
NaE C:2342%2 C3401 DDRVREF_DAC A DDRVREF_DAC PPOV75_S3_NEM VREEDQ A 28 31 72
oo CRI TI CAL C3403 a1 U3402 M N _LINE W DTF=0. 3 mm
83V 5 DDRVREF_DAC 0. 1P MAX4253 R 402 ™ Vopeewgyr=o-2 m
205 LF §05 3400 T - Un 1;130
\?DD CAEEazw VREFMRGN DQ _SODI MVA BUF
12 [Ey—=12C VREFDACS s SCL yeee  VOUT, VREFMRGN_SCDI MVA DO 4y PLACE_NEARER3403. 2: 1mm
NELLF
12¢@ry—=12C VREFDACS SDA 7lspA X vour VREEMRGN SODI MVB_DQ a0z
wn
a0 g voutd VREFMRGN_SODI MV _CA
Addr =0x98( WR) / 0x99( RD) 10A1 VOuT VREFMRGN NEMVREG FBVREF REFDQ LDO DAC
MVEMVREG and FRAMEBUF shar e . R3405
D 200 _ PLACE_NEAR=R3406. 2: 2.
3 a DAC output, cannot enable DDRVREF_DAC L CE_NEAR=R3406. 2: 2. 54mm
both at the sane tine! 1R34O:I_ 1/1;/é'w
MT 100K e
L PPOVZ5_S3 MEM VREFDQ B 20 51 72
R3419 = pi REFDQ LDO DACT M e Wy TTEs: 3
2 L N
L RT,  PP3V3 S3 VREFMRGN CTRL R3406 VOLTAGE=0. 75V
VNN e w0, 3 mm 133
Pa e I\bt es et Vel TAes v 2 CRI TI CAL L VREFMRGN DO SCDI MVB BUF i 2
g ”g\zE DI]?\/R(E:I;ZDOAE A o DDRVREF_DAC %}’Fl;/é"é" PLACE_NEAR=R3405. 2: 1nm
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMRGN ol U3401
- =PPVTT_S3_DDR_BUF cerm 2 PCA9SS7 . REFCA: LDO_DAC
- =PPDDR_S3_MEMVREF &N DDRVREF_DAC 4
_S3_ (D) POLe » NG i R%oc?g :
Signal ali ired by thi 3170 P1 VREFMRGN DQ SCDI MVA EN %30102 ) PLACE_NEAR=R3410. 2: 2. 54nm
| gn I r r N
gnal | aliases requirec by this page Addr =0x30( WR) / 0x31( RD) a|a1 P2 VREFMRGN DO SCDI MVB_EN 5%
- =l 2C_VREFDACS_SCL 1/ 16W
=I 2C_VREFDACS_SDA 2 P REFLRON CA_SCDLM BN it
T T — P4 VREFMRGN CA SCDI MVB_EN 2402 DDRVREF_DAC PPOV75_S3 VEM VREFCA A 72
- =1 2C_PCA9557D_SCL P VREEMRGN NEMVREG EN C3404 1 REFCA: LDO_DACY ™ N_LINE_W DTF=0. 3 mm
- = 0. 1UF M N_NECK W DTH=0. 2 mm
| 2C_PCA9557D_SDA +2 [Oy—=12C PCA9557D SCL 1lscL P VREFMRGN FRAMEBUF_E = 20% —1— VALTAGE=0. 78V
BOM options provided by this page: a2&Bry—=1 2C PCA9557D SDA 2ISDA P71« NC oy 2 VREFMRGN CA SCODI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit. 1% PLACE_NEAR=R3409. 2: 1nm
THRM RESET* 1/ 16w —
VREFDQ LDO - LDO outputs sent to DQ inputs. PAD D Ve LF
VREFDQ LDO_DAC - Margined LDO outputs sent to DQ inputs. N @
VREFDQ ML_MB - CPU margi ned DDR vol tage divider sent to DQinputs. .
VREFDQ ML_DAC - DAC nargi ned DDR vol tage divider sent to DQ inputs. REFCA: LDO_DAC
VREFCA: LDO - LDO outputs sent to CA inputs. RS;O4(§I.1 PLACE_NEAR=R3412. 2: 2. 54
VREFCA: LDO_DAC - DAC margi ned LDO outputs sent to CA inputs. = — - s & e damm
25 E PCA9557D RESET L DDRVREF_DAC
1
RST* on 'platformreset’ so that system 'fgo‘km VREFCA 100 DACkEPOYI5 S3 VEM VREFCA B 20 72
wat chdog wi | | disabl e margining. 2 et M N-REGKW DTH-0. 2
VoL TAGESG. 75V
NOTE: Margining will be disabled across all pa02" VREEMRGN CA SCDL M BUE
soft-resets and sl eep/ wake cycl es. )
21 o =PPDDR_S3_MEMVREF PLACE_NEAR=R3411. 2: 1nm
CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_MB F:/L&(;’:EEQ':EQR:N?“O’ 6:2M | REFDQ ML_MB .
@420 13420 'R3421 DDRVREF_DAC
SSMBNLSFEAPE L o710 1K 'R3408
s 27 VEMRESET 1SQL LS5V L o sorses T 10% aew 100K DORVREF_DAC CRITI CAL
X7R- CERM M- LF 59 C3405 *
5 202 1/ 16w 1 DDRVREF_DAC
% 2 VE- LF 0. 1UP DDRVREF_DAC
, 402 200 =T © B1 u3404 —
12 10 _PPCPU_MEM VREFDQ A o] TRTe . PPOV75 S3 MEM VREFDO A 5 o1 7 cery 2 - Un xa2s3 313421‘:1
K VREFDQ ML_M3 L VREFVRGN_MENYREG BUE 1 ’V,\.,,/\’z DDRREG FB w
'R3422 PLACE_NEAR=R7320. 2: 1nm #fn‘g
PLACE_NEAR=R3421. 2: 1nm b 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 Tl CAL PLACE_NEAR=Q3420. 3: 1nm a1 R3413 NC DDRVREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q420. 3: 2nm VREFDQ ML_MB R3416 100K DDRVREF_DAC Required zero ohmresistors when no VREF nargining circuit stuffed
@420 VREFDQ ML_MB 2 0 i 2
SN EAPE L caaa0 R3441 s [T R3417 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
P 2
3127 _MEMRESET 1SQL LS5V L 0 soTs63 p— ?‘-W%UF g ;I:\Lrls\év 4022 ’JiZ:’lE\év 11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
Y - 1 2
i:w]_ ? age EM 240 VREEMRGN MEMVREG FBVREE R 2402 11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
72 10 _PPCPU_VEM VREFDQ B ol T8 Te _ PPOVZS_S3 MEM VREFDO B 0 o1 re VREFNRGN_FRAMVEBUF_BUF_R
N |_u_l ° VREFDQ ML_MB R PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 POR
?2442 1R34?.E5F oA 114S0218 4 RES, ML FI LM 1K, 1% 0402, SM LF R3421, R3422, R3441, R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1nm ’J:\LZ?LE\;V %S’OK 11450171 2 RES, ML FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC
2402 ot
, 402
MEM A VREF DQ MEM B VREF DQ | MEM A VREF cA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) TN ol VT NS SN SN D020 2D]
DAC Channel : A B C D D / FRAVEBUF EF S NI NG
T
PCA9557D Pi n: 1 2 3 5 6 d} Appl e I nc CH_NUM>
Normi nal val ue 0.75V (DAC. Ox3A) 1.5V (DAC. Ox3A) 1.267V (DAC. O0x8B) ®
Mar gi ned target: 0.300V - 1.200V (+/- 450nvV) 1. 000V - 2.000V (+/- 500mv) 1. 056V - 1.442V (+/- 180nv) NOTI CE OF PROPRI ETARY PROPERTY:
DAC range: 0.000V - 1.501V (0x00 - O0x74) 0.000V - 3.000V (0x00 - O0x74) 0.000V - 3.300V (0x00 - OxFF) %E?E@?@QLT@?E;‘Y???&%%LT“E
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uA (- = sourced) +6. 0mMA - -5.0mA (- = sourced) 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 34 OF 132
DAC step size: 7.69nmV / step @ output 8.59nV / step @ out put 1.51nV / step @ output 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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518S0767
CRI Tl CAL
J3502
819Q 35Q6- K281
ot ALS
olso = =12C ALS SDA D« 1.3508
o 5 =1 2C ALS SCL am - FERR- 120- OHM 1. 5A
o4 ; PP5V_S3 ALSCAMERA F 275 mA peak L2 1 =PP5V_S3_ALSCAMERA ,
ol3 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
oL—
L3204
DLPONS L
= 1 2 _USB CAMERA N B 10 74
(Y Y Y s _USB CAMERA P o o

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH

ALS/ CAVERA CONNECTOR

d} Appl e I nc.
®

TG Ve = |
<SCH_Num-|D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY 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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8 14 6 5 4 3 2 1

CRI Tl CAL
597 PCl E_TBT_R2D C P<0> C3600 1 NO_TEST=TRUE NO_TEST=TRUE
0. 1UF To% Tov X cmEm__PCLE TBT RD P<0> AB9 | pERP 0| OM T_TABLE e o A% . POLE TBT D2R C peg> 3040 1 PO E TBT 2R P<0> gy 75 15
o o PCOLE TBT_R2D C N<0> C3601 1 = PCLE TBT R2D N<O>  AAL0 | pery o U3600 PeTN o[ AD7 . PCI E_TBT_D2R_C N<0> 0. 1UF
0. 1UF TUW 6V X5R CERU L NO_TEST=TRUE CACTL{ESCIE?(IEADGE4C — C3641 1 PCl E TBT D2R N<O> Vo NOTE: The fol | owing pins require testpoints:
NO_TEST=TRUE TE T—TRUE 0. 1UF m;" T6V™ X5R- CHRT == 0 - GPIO 13 8 - GPIO15
507 PClE TBT R2D C P<1> C3602 1 bCl E TBT An12 (SYM1 OF 2) P TEST=TRUE C3642 1- GOl 9 - ePlo11
0. 1UF TovTov—XsRCa EQLE TBT R2D P<l> A2 |perp pETP 1| A .., PCI E_TBT_D2R C P<1> ,—1| 2 POE TBI D2R P<1> o7 2- @02 10 - GPIO 14
9+ > PCLE_TBT_R2D G N<1> Q§Q3 R2D_N<1> B3 | perN 1y % . |pEra[ APl PO E TBT D2R C N<1> 0 AP 3- o3 11 - GPloo
- 1UF NO_TEST=TRUE ot = NO_TEST=TI O 1UF P 5 TBT 2R _N<1> 7975 4 - GPIOS 12 - 012
75097 PCl E_TBT_R2D C P<2> C3604 1 NO_TEST=TRUE i g NO_TEST=TRUE 5 - PCIE_RST_1_N 13 - GPI O 10
0. 1UF I—mv—rmm PCI E_ TBT _R2D P<2> __ ABL5 |pepp > Bl oerp 5| A3 POl E TBT D2R C P<2> C3644 1|12 PCIE TBT _D2R P<2> o 6 - PCIE_RST_2_ N 14 - PB_LSTX
o7 mp—PCLE_TBT_R2D C N<2> CBGOO?Ul ;2 PO E TBT R2D N<2> AN | pery 2 1 PETN o| AD15__PCIE TBT D2R G N<2>  a@ai ; 2“”" PIZ EXSRT'BWT ED2I e g 7 - POERST 3N 15 - PBLSRX D
= _ '—| I—rm;—mvmm1—@> v
NO_TEST=TRUE — _ 3 2 o
507 PCl E_TBT_R2D C P<3> C3606 1 NO_TEST=TRUE U ﬁ?gﬁix 0. 1UF
m 0. 1UF TovTov—srrCERm__PCL E_TBT_R2D P<3> AAL8 | pERp 3 [a N pETP 3| ADI7 _PCl E TBT D2R C P<3> ,—|C3646 L I‘WTW:EH@l—@Z PO E _TBT D2R P<3> 7975
PCIE_TBT_R2D C N<3> C3607 1 s PCIE TBT R2D N<3>  AB19 |pepy 3 PETN 3| ADL9 _PCI E TBT D2R C _N<3> 0, 1UF 0 ’
0. 1UF I-mv—rmrm‘l NO_TEST=TRUE - — C3647 1112 POIE TBT D2R N<3> rmm 7o s
NO_TEST=TRUE 0. 1UF ° -
TBT_PCIE RESET L R6 PERST_N RSENSE] Y20 TBT_RSENSE
. TBT_PWR_ON _POC RST_L 32 pwR ON_POC_RST!
NO_STUFF O PEE RS Rei s W20 TBT RBIAS 'R3655
Cg;Gll(g , _TP_TBT_ MONDCO AD23 | \vonpoo 1K
oM T , TP_TBT_MONDC1 AC24 | vonoet N e M‘ﬁow
6 T 201
R3690! |'R3eo1 SORQ R3692! 1R3693 S TBT_MONOBSP W | \oncps p : -
33K 3, 3K ;lﬁg) 3. 3K 1 & TBT_NMONOBSN V46 | vonoes N
v zﬁg‘? i[é‘éow 8&5’3‘ 2 CRI Tl CAL 12 ggéOW = B For o tort g €1 ook - & Not used in host rmode
201, 201 4 OM T TABLE 201, 5 s TP TBT THERM DP Y7 | 1rervoa O W [PCI E_RST_0_Np N TP_TBT PCIE RESETO_L .
L = SO BT Tor e 7)) Y |pae RsT 1 Ny 1L TP_TBT PCIE RESET1 L ,
o s , = TBT SPI _MOSI Rt | e o w | PCE_RST_2_N{ Y5 TP_TBT PClE_RESET2 L
| o) 552%%631\9:6;(3 (IBT_SPl MO 2 TBT_SPI _M SO P5 | e Do § E 0 | PCIE_RST_3_ w2 TP_TBT PCIE RESET3_L .
cmrse_aw 61> p . TBT SPI_CS L AD3 | e s n|E
. = TBT_SPI_CLK W e ok | PCI E_CLKREQ 0D Ny, Y6 =TBT_CLKREQ L o
(LBl S o8 s - —=PP3V3_TBTLC RTR 4344 3
TBTROM WP_L 34w 2 - TAG TET_TDI V1 | 1o E EN_LC_PwR_KS TBT_EN LC PWR o
TBTROM HO.D L 7 20 T JTAG TBT_TMS AB3 | 1vg 1% 1R3698
HoLD 20 I TAG TBT TCK ARG | Tk - REFCLK_100_I N_P|_AB21 PCI E_CLK100M TBT_P o 9K
vss M 2 comJTAG TBT_TDO R | 100 @ REFCLK_100_I N N_AP21 _PCI E_CLK100M TBT_N am s %50‘” C
a0 T YR Gooo o] TEST-EN 2 ¢ AR24 ,, SYSCLK_CLK25M 20 R3095
AB5 | TEST PWR XTAL_25_1 74 TBT R 1 2 Y
1L PR com L g XTAL_25_cur|_AB23__TP_TBT XTAL25CUT . W\’me g
Iy . .
1 R3625 R3629 055 _DP_TBTSNKO M._P<3> E14 | ppsnko 3 P TMJ_CL A TBT _TMJ _CLK _QUT 201
% D, 7+ DP_TBTSNKO_M__N<3> __ DI3 o LK aUT]
1/ 2@}@/ 20W o DPSNKO_3_N TMU_CLK_IN_Y3 TBT TMJ CLK I N
LaLi .o =PP3V3_TBTLC RIR
B[ 1.5 s DP_TBTSNKO_M._P<2>  E16 | ppgako 2. p NO STUFF e
.20 DP_TBTSNKO M. _N<2> DS |ppsnko_2 N o [ opsrc_3_p| A4 TP DP TBTSRC M. CP<3>, 1R3697 R36991 'R3696 R3680!
1055 DP_TBTSNKO M. P<1>  E18 | pogko 1 P E DPSRC_3_N| B15S TP _DP_TBTSRC M._CN<3> % 1;; 10K
= — - ow 5
= 70 DP_TBTSNKO M. N<1> D7 | ppgpko_1 N ppsrc 2 p| A2 TP _DP TBTSRC M. CP<2>, 6 Y im 2010W 12
o5 DP_TBTSNKO M_P<0>  E20 |posnko 0 P | o o pPSRC 2 N[ B3 TP _DP_TBTSRC M._CN<2>, 2l 12 2015
” “on |7 o TBT_DDC XBAR EN L |
» DP_TBTSNKO_M_N<O> _ D19 | ppsnko o N | > g| orscir A0 TP DP TBTSRC M. CP<i>. 1 11 - BTTBT < )él?%li?REN L
10 s _DP_TBTSNKO _AUXCH P 26 | ppsnio_AUX_P < 9 ppsrc_ 1 N[ Bl TP _DP TBTSRC M._CN<1>, - B
SNKO AC Coupl i ng 79 2 DP_TBTSNKO AUXCH N B5 | DPSNKO_AUX_N | § DPSRC 0_P | A8 TP_DP_TBTSRC M._CP<0>, R3681 for CYA,
o ormy—DP_TBTSNKO_M._C P<0> C3%2(1)u;1: Iiu o DP_TBTSNKO_M._P<0> . s DP_TBTSNKO_HPD U | ppsiko_HPD % 3 DPSRC_O_N| B9 TP_DP_TBTSRC M._CN<0>, all ows separation
: X5R! 1 _ ?1 pesrc Aux P2 TP_DP_TBTSRC Al of Gho2/ G0 'R3681
- DP_TBTSNKO_M__C N<0> C3621 1|2 DP_TBTSNKO_M._N<O> ., 5 R3630 nw DB TETSNCL M. _P<3> £6 | ppont 3 ] - P % TP DP TBTSRG e if necessary. %Z
0. 1UF o 1 K 0 33 TSNKL M. N<3> D5 | ppsnkL 3 N = 7 Stuff one of R3861/2. Dow
o == V3
s DP_TBTSNKO_M._C P<1> C3622 1|2 DP_TBTSNKO_M._P<1> ., ., Y ig’? 3 DP_TBTSNKI M. _P<2> 8 |ppsnia 2 p [ESRePh.® DF_TBTSRC HPD 2201
DP_TBTSNKO_M._C N< C360'2§UF | 3OR Gl ’ »» DP_TBISNCL_M._N<2> D7 fopsna_2 N Y1 BT _G®S R3632! - $E¥ gll 3 2
s 1> 223 1 Ii%n -, DP_TBTSNKO M. N<1> ., il s DP_TBTSNKL M._P<1>  E10 | ppgr 1 p e o6 A Ve TRT PR 2ELDR D = TO0K ® 0 14 NG STUFF
e o b Ca " L B TRTSNK M Nels ] e i |B e I T WeRe [ am - 25 R3683!| |'R3682
oo = D 1Uf1= Ii?,é’ DP_TBTSNKO_M._P<2> ;5 s DP_TBTSNKL M._P<0> _ E12 | pooncs 0 p | 10.5/01 0 PLUG EvenT] A2 TBT_Cl O_PLUG EVENT o &, 2t 1/12%\% %9%'2 B
: ¢ &ifhas 10 3 _DP_TBTSNKI. N< D11 N |7 GPI O 6/ O O_SDA ABL __ =| 2C TBTRTR SDA w
DP_TBTSNKO_M._C N<2> C3625 1|2 DP_TBTSNKO M._N<2> ,, 4 ? M._N=0= DPSNKI_O_N 1 Plo7a0sa ol A2 = 2C TBTRTR gc,_ <D 2015(  |2201
0. 1UF | 1382 &88%a1 055 _DP_TBTSNK1_AUXCH P A4 | DPSNKI_AUX_P @108/ EN. G O PvR_0Dr|_P3 AT £ GO PYE L) < 2 _ 1BT PVR REO L
e DP TBTSNKO M. C P<3> C3626 1|2 DP_TBTSNKO M. P<3> . 70 5a _DP_TBTSNK1_AUXCH N B3 | pPSNK1_AUX_N &Pl 0 9/ okeGaesx_oor | M TBT_GPIO 9 2 = 10
. 0. 1UF | | {0% &% DP_TBTSNK1_HPD 5 | ppsakt HPD lo14 T3 TBT GPIO 14 - TBT EN GO PR L s
o rmy—DP_TBTSNKO_M._C N<3> C3627 1 Iz% DP_TBTSNKO M. N<3> . 1 - @Pl o 15| V5 TBT DDC XBAR EN L QDD 0 W Verify logic level! s a0 338
0.1UF 7 SE%a .
1 76 69 7 $S¥ ﬁ %B C P<0> g;‘ PA Cl O0_TX_P/ DP_SRC 0_P PB Clce_TX _P/DP_SRC O_Pl R24  TBT_ B R2D C P<0> oo 7 7o e
e DP TBTSNKO AUXCH C P C3628 1|2 DP_TBTSNKO_AUXCH. P o 76 69 7 (OO} A E gl<0> - PA_Cl QO_TX_N DP_SRC_0_N PB Clc2_ TX NDP SRC 0 N4  TBT B R2D C N<O> oo 7 o
0. 1UF | 78R &¥%a1 76 59 7 [T <0> PA Cl D RX P o ~ R22
» ooy DP_TBTSNKO_AUXCH C N_C3629 1|2 DP_TBTSNKO_AUXCH N ., 7 70 6 7 > TBT_A_D2R_N<0> E22 | pa o co_RX N Bl |B P01 o R 22 Tl W T e
0. 1UF Il x5R 1 T - - = a a — A am e
o9 (O] TS¥ ﬁ %E: Gl_BUF g PA_CONFI GL/ Gl O_0_LSEO PB_CONFI GL/ 1 0 2_Lsed_PL TBT_B_CONFI G1_BUF o TBT
SNKL AG Goupl | g o D> & _RC PA_CONFI G2/ CIO0_LSCE_| | PB CONFIG2/ClO 2 LSCE M TBT _B_CONFI G2_RC am . TBT
70 DP_TBTSNK1 M._C P<0> C3630 1|2 - DP_TBTSNK1_M._P<0> ., TBT A R2D C P<1> L24 | pp ciol_TX_P/IDP_SRC 2P| [PB CicB_TX PIDP.SRC 2 Pl W24  TBT B R2D C P<i> = TBT
0. 1UF | I 38R &&%an 76 69 7 TBT A R2D C N<i1> J24 | pp clol TX NDP_SRC 2 N| | PB G108 TX NDP SRC 2 N_U24 _ TBT B R2D C N<1> oD 7 7o 70 w0 TBT
799 DP_TBTSNK1_M._C N<0> C3631 1|2 DP TBTSNK1 M. N<O> - = — — TR _SRC_2_ oo 7 70 7
0 10F1 Moz 18y 33 79 76 59 7 [T TBT A D2R P<1> L22 | pa cloL_RX P Pl 1) PB O B RX W22 TBT B D2R P<1>
. XBR. 1 76 00 7 —1BT_A D2R N<1> J22 | pa ClOL_RX_N % % P s Rx N_22 __ TBT B D2R N<1> <amr e
9 DP_TBTSNK1_M._C P<1> C3632 1 DP_TBTSNKL_M._P<1> TBT_A LSTX N2 " * e <amr e
1UF | }(g% T%ar 59 (O] TRT A L o= = PA_LSTX/ C1 O_1_LSEO PB LSTX/ Cl O 3 LSEd L6 TBT B LSTX o
7o rmy—DP_TBTSNK1L M. C N<1> C3€63§ 1 HU Db TBTSNKL M._N<1> 4, oo I PALSRYCIO1 LSOE _ | |  PBLLSR/ClO3_Lscel & TBT B LSRX am
UF I x5R 1 DP_TBTPA M.
7 C P<1> A6 |pp ppspre 1 p A20 g
e TP TETSNG W C Pz C3634 1(: o TeTa . pezs ., 0 i e na oy G oo n 9 CoTEPRM CPods .- 1
0 LU X0 Gl 7 00 qom—DP_TBTPA M._C P<3> A8 |pa ppsre 3 g o o A22 oD - A
- DP_TBTSNKI M._C N<2> C3635 1|2 DP_TBTSNKI M._N<2> . . DF TETPA M G Ne3s 610 ] mn e o PB_DPSRC 3_P) DP_TBTPB M. C P<3>  pmyiove [P, SIS
0. 10F | 0% 5% 6 69 (OO} PA_DPSRC_3_N PB_DPSRC 3 _N_B23 DP_TBTPB M._C N<3> o o 7 — -
Thunder bol
” DP_TBTSNKL 2 DP TBTSNKI_M _P<3> 5 1 o oqgry DP TBTPA AUXCH C P F3 [pa aux P a Pe_ AU P DL DP_TBTPB AUXCH C P LI C
1UF 70 0@y DP_TBTPA AUXCH C N F1|pa aux N A N B2 DP TBT D 0 =SC
s [y DP_TBTSNKL_M__C N<3> C3637 1 DP_TBTSNKL_M__N<3> .. o DP TBTPA HPD HL | on oo P PBANCHCN Appl e I nc <SCH_NUM>
0. 1UF ;gzn a1 - o > PA_DPSRC_HPD PB_DPSRC_HPD|_K3 DP_TBTPB_HPD ame v <E 41 ABEL >
s TBT_A_HV_EN @
3 GPI 0_0/ PA_HV_EN BYPO GPI O 1/ PB_HV_EN BYPO|_ML TBT B HV_EN NOTI CE OF PROPRI ETARY P :
. DP_TBTSNK1 _AUXCH C P C3638 1|2 DP_TBTSNK1_AUXCH P . - TBT_A_Cl O SEL M8 | GpI 0 10/ PA_CI O SEL/BYPL  GPI O 11/PB_CI O S 2 T oD =2 =2 R RopeRTY:
RV 5 a3 = TEBT A DP PWRDN s \ Cl O 0O 11/ PB_Cl O_SEL/ BYP1 BT B C O SEL oD o THELINECRISTL ON CONTAINED LEREI N | S THE
. - 1 69 33 GPl O_12/ PA_DP_PWRDN BYP2  GPI O_13/ L4 TBT
o DP_TBTSNKI_AUXCH C N_C3639 1|2 DP_TBTSNK1_AUXCH N -1 PR DR PR BYP B_DE_PURDN oD =2 70 1510 WAL NTAL N TH S DOCLNENT | N CONFI DENGE
REATS . cor . oM N DooUvENT 1 36 OF 132
. X5R 1 or unused port, pull CONFIGL, CONFIG, LSRX, HPD and CIO_SEL low (10k). Al other port signals can be NC 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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 —

Thunderbolt Host (2 of 2)

1C3710 |1 C3711 [1C37 1C3714 ORI T CAL
i{’p — i{’p — i{’p - E{P uF J10 | vec1po_oN OM T_TABLE veeipo | KL .
020 ? B35 ? B35 s s 212 | vecipo_on U3600 vectpo | KI5
314 | yeoipo_ov CACTUSRI DGEAC  \ocypp | L10 C3741 1| C3742:1 C37451
6 v v (ent B o) voaro [ 112 L.opk —— 1.0l e
28 ] vectpo_on vecrpo | M1 X5R: ngm\d 2| XxsR S%RI\VI/)T X5R: ngm\d 2 —F : é\ﬁ X5R
3 L C37 JiC37 ﬁ; VCC1PO_ON VGCLPO r’:ﬁg 0201 0201 0201 02- 1
1.0 L. 1.0 1.0 VCC1PO_ON VCC1PO v
28 B 28 T 28 Ul4 | vecipo_oN veeipo | N4
8361 8361 8361 Y7 | veCLPO_ON veepo | P
V8 | vocipo_on VCC1PO Eig
1 gg VCC1PO_PE 8 xgizg 7
VCC1PO_PE i1
Gl4 | vecipo_PE VOCLPO s
Gl6 | vecipo_Pe > VOCLPO
Gis - veeipo | V1L
VCC1PO_PE Wio
Eig VCC1PO_PE VECLPO | 272 mW (Si ngl e Port)
VCC1PO_PE 250 nW (Dual - Port)
’;";2 VCC1PO_PE xgz :ZZ . ’ EDP: 240 mA
Tro | VCCLPO_PE veesps | T7 C37711 C3772 i 1C3760
VCC1PO_PE 1. 0UF —— 1. 0UE L QUF
V15 | vecipo_PE vocsps_ci o L18 T \a — é\ﬁ
V19 | vecipo_PE veesps_ci o N8 XSRCERM 2| X5R CERY T —F BN FOR
xi VCC1PO_PE veesps_ci o] Ri8 .
VCC1PO_PE vocsP3. P :1;
i VCC1PO_DPAUX xgz?g His
VCCLPO_DPAUX vocaps op | M7
ADL | yss vocspa_prAux [ H7
KI3 | yss
K9 |vss
12 | yes =PP3V3_S4 TBT ; 5
L16 | vss veespa_poc | K7 e 10 m
L8 |vss
M3 | yss vsspE | 22 0
M7 | vss vsspe |24 .,
M |yss vsspE | & 4
NI2 | vss vsspe | 6 1
NI6 | s vsspe | B
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 | yes vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe | _F23
U2 | yss a) vsspe |_F5
U16 | yss vsspe |_F7
W | yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | ysspeE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysSpPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AA8 | yssPE vsspe | _L20
ABLL | vsspe vsspe | ML
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
A6 | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | vsspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 | ysspe vsspe |_Y19
C16 | vsspe vsspe |_Y21
Cl18 | ysspe vsspe |_Y23
0 | ysspe vsspe |_Y9

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 CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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Page Not es

S| 8409DB:
Foner ol saee roul o4 by (i1 pego Vas(mo) - -30v Thunder bolt 15V Boost Regul at or
- =rPVI N SWTBTEST 613V Boost 1 nput CRI TI CAL :
- ¢ put) Vgs(max): +/ -12V | L
- =rP1SV_TET_REG (15V Boost output) TBTBST: Y 002 0 CRI TI CA
- —PPOVA_TET PAVATETFET  (2.3V FET I nput) g3880 Ro(ony . 46mhm @45V Vg TBIBST. Y
- _ppava_TeTLC FET (3.3v FET Quput) . =PPVI N_SW TBTBST STB4Q9DB o @ r0c 5 538954
- =PP3V3_S0_TBTPWRCTL 813 m_
- =PPLVOS_TET_PIVOSTETFET (1.05V FET I nput) Chin;’e's”f;;ui e « PPVI N SW- I%TL?SJ" 1 Al 2 TBTBST BOOST __
- =PP1V05_TBTLC_FET (1.05V FET Qutput) for 25 ~ N-NECK-W DTH=0. 25 nm TBTBS Y TBTBS r\rNEcrw DTH=0. 25 mm
- TBTBST: Y TBTBST: Y el tage not speci 1cd hore, RIS ST SNSL
Signal aliases required by this page: 1 - a property on anot her page.
e axmar R3880°) |1 CB}SUEFB:O Tlggg'g Il e~
- p— 1 2
- N{:1§5 - 2%3{ - 200K 5 a|ols|als R388% I'cri 1 cAL
ot ons provi de is page 2 5 % 3 TBTBST: Y _
Toroary - St 150 soom el retiey TBTBST PWREN DIV L A i N 11 AT ol [TesE _=PPI5V TBT REG ,
TBST: Y R1 TBTBST: Y 2 PDS540XF Vout = 15.47V
T?Q3§811 b TBTBST_EN_WLO 25 [EN WVLO U3890 SNS1 TBTBST SNS2 3 PWRDIS Max Current = 2A?
330K LT3957 SNS2 XWB895 Freq = 500KHz
Nfclg TBTBST_I NTVCC 28 || NTvee N M
Abg 2 1 PLACE_NEAR=C3895. 1: 2 mm
TBTBST_VSNS
TBTBST PYWREN L P TBTBST_VC 30 |ve TBTEST v
TBTBST: Y TBTBST: Y TBTBST.Y| TBTBST.Y TBTBST:Y TBIBST: Y 'haagal | 10 ne | IBTBST: ¥ R3895"
93805 {218 93805 o8 C3890 [t C3891 |t C3892 | TBTBST RT 33 |rT C38 137K
SSMBNSTREAPE ||/ SSMENSTREAPE | |+ Z%Hg/UF:: Z%Hg/UF L 2%8%7’%_: - _— %%/PF M:_l%w
N H Sroelr  Brodt  Brode TBTBST_SS 32 |ss 2 B ab, [ YouT e YRR e e
) e s s s e P | |i1ca3sos | 13897 |1C3898 |1 C389A
2[6™ skt 5[G™N sty o FB TBTBS v g.o/YUF — g.o/wp — g.o/YUF — g 7 UF
TBTBST: Y : - SYNe NG STUFF : 2 § 2 g : z g : g
4 1 1R3892 13893 R3894 . 3864 ¢ :C3ge0  R3BYE| | B |\ B Sfhcem [2 g cem
35 33 TBT_A HV_EN = = 703. 2K -1 0. 0033UF 26. 71§) 1 0 33UF D D - 100 5. Ei% TBTBST: ¥ TBTBST: Y
> 1A)16¥V 0] b p— SAND —D S 58y M:lsgv C3896 |1 C3899 1
= > TBT_B_HV_EN 6L 2 2 ik, f:g;mxw 4 B S T A B Y b5, 29, +L° 0. 5010 -
<ro> G\D TBTBST SGND <Ro> POLY- TANT |2 %gz
WLQ(falling) = 1.22 * (RL + R2) / R2 Mﬁ?k‘%&W FES: 35™m CASE- D3
WLQ(rising) = WLQfalling) + (2uA * R1) 33UF- 0. 060HM
WLO = 4.55V (falling), 4.95 (rising) ?DDi z:?;;ezatciage = 1.6V * (1 + Ra/ Rb)
no XW necessary. —
Supervi sor & CLKREQ# |sol ati on
. _=PP3V3_S0_TBTPWRCTL TBTBST: Y
! 6D TBTBST: Y
C38001 —=PP3V3 TBTLC RTR; s s 3 — VB N3 7 FEAPE 1R3888 R3%50
0. 1}%@)—— ﬂ SOTs63 330K we _TBT_A HV_EN 2 AN TBT A HV_EN RC oD -
e <] CRITICAL 11RO305|;(07 - %16W 1w
840 . 'R3840 U3V8)Doo 2/%0w T[S ~ §2 Max Vgs: 10V 2402 201 C3850 1] NO STUFF
SSMBK15FV 7 %P%K SLGIAPOLEY ¥ TBTBST_SHDN DI V LR . }éw
ow = — N
sco-vesm e L R o =PP1V05_TBTLC, = 1%’53’; Y TBTBST: v LNAAASLP. 7 X5R- §Em
» o> TBT_EN LG %KT 0 330K : m -
) N % EF DFN1006 -
o @y TBT_EN_LC 1SQL 2
= > =TBT RESET L TBT _PCIE RESET L oo
Platform (PCle) Reset DLY = 60 s +/ - 20% —
6 |EN
— =TBT CLKREQ L w
w7 qomTBT_CLKREQ L afoyr GJ 7 TBT CLKREQ SOl L < R3%60 T B v EN R
Pul1-ups provi ded by S5 page NO STUFF THRM WRKE_BASE= s _TBT B HV EN 2 L B o> o
R3816 o° v Bw
n o
%% P C3865 1| NO STUFF
12 " . TURF
2§>14V2 TBT "POC'" Power-up Reset o §£éw
= Intel investigating whether RCis sufficient. 1N4§4|§IH|;P- 7 201
TBT_EN LC 1SO_R w20 _=PP3V3_S4 TBT I =
3.3V TBT "LC' Switch DFNL006
u3810
TPS22924 =PP3V3_TBTLC FET, ~| CRITICAL Pul |- up: RE610
. _=PP3V3_S0_P3V3TBRTFET A2 AL [ rar current - 2n (850 VDD _=PP3V3_SO0_PCH GPl O 17 15 10 20 25
B2 | )VIN vout([ B1 2 lsense U383 (QReESET 8 TBT_PWR ON POC RST L oD >
R381T CRI TI CAL U3810 TPS3808 'R3830
2 1) ele TBTPOCRST CT 3 ler N W lhd  TBTPOCRST MR L 825 100K
C38101 5 an Trsazozic an R SSVBNS7FEAPE (w2 /50w
LUE — \E 1C3811 3 Type Load Svitch 1C3831 C3830 1 SOT563 1
R3810* 68V > 201 éégF 0047UF 0. 1UE - © ™| tpsssoscos %
10K 0201 2 é" Rtom 188 mehm TP 2 g\,, égz Vt = 2.33V +/- 2% O[3 [» TBT SWRESET L mx
1 zﬁw NO STUFF |® &5k, @z.5v 24 mohm M % Dol ay = 27, 3ne 2 <
M, 13825
L 1 4 :lsSB%OPF
- 2 g
R3%12 1.05V TBT "Cl O Switch
2 1 BT _EN_LC RC = _so_ L
VY s s _=PP3V3 TBILC RIR 03820 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
1/ 20W
B 1 TPSZ2920 =PP1V05_TBTCI O FET . 13850811 4 CAP, CER 4. 7UF, 10% 25V, X6S, 0603 (3895, C3897, C3898, C389A  CRI Tl CAL TBTBST: Y
R3820 A2 Al Max Current = 4A (850
%o(/?,OK B2 B1
20W 2" Y [a u3820
P1VO5TBTS0_PGOCOD am - 1
2TB-I— EN Cl O PWR D2 CRITI CAL Part TPS22920 Istc MASTER=J5_M.B_KEPLER SYNC DATEZLY 14/ 2011
1387 o Type Load Switch Thunder bol t Power Support
825 |28 L I0F & R(om) 8 nohm Typ P
SSMBNS7FEAPE || > %pgg, @1.05v 11.5 nchm Max ( S Appl e I nc SCH Nove
XBR . -
£ 'H TOL ° <E4LABEL>
2[c¥ sty NOTI CE OF PROPRI ETARY PROPERTY:
= THE | NFORNAT] LC)\I gg\Tl'&Alc;;lEg)pEEREl N IS THE
Tﬁg:PICBEESSCR AGREES TO THE FCLLON NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 132
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7

6

4

3

2

%E%OABLE PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
S " 117S0002 4 RES, OOHM 0201 L44[70, L4471, L4473, Lp474
1YY Y L2 PCl E_AP_R2D _PI _P Cg‘ﬁ%% 1UE PCIE AP R2D C P . 3V S3 WAN FET
0. 6NH+/ - 0. INH- 0. 85A 10%| [ DevR- cerm2
+ CA470 NOSTUEF
1
3 1 F X rrent =
2 ggw Y _zg ot UF DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN_F ngzﬂrz%% Mex Qurrent = 24 (859)
7536 7 PCl E_AP_R2D P ) CERM 2 g :
PG E AP R2D N T . 63615 o 20 o _=PP3V3_S3_W.AN A2 . csP i AL PP3V3 WAN R
s 2 VN v W
L4ds1 | Al RPORT CRI TI CAL RSV ST s
1(YYY L2 &£ POf AP RRDPIL N 11120 1UF  POE AP R2D C N ey s o m—PM WAN_EN @
0. 6NH+/ - 0. INH- 0. 85A 10% ) e o N oD [P
) ‘o201 : 3 . ond Svito
. 04\1054;U2FF OM T_TABLE NOSTUFF  puace_near-34400. 29: 2. 54w . PP3V3 S3RS4 BT E L4415 3 - —
1 M N_LINE W DTH=0. 5 rm 2 1 = R(on) 18.3 nohm Typ
o 1UF rcAars UARELAE50 ™ [+ caars PP3V3_S4 BT, e e e
2 g-CERM Tz 8373’- o our FERR- 120 OH 1. 5A
0201 2 X5K; CERM 2 1 e | PLAcE NEAR-d3501. 27: 2. 54w 1
W T _TABLE - BTPWR S3
— L L4416
L4473 = =
L , bGIE AP DIR P A m 1 =pP3V3_S3 BT, PP3V3_S3RS4_BT F
! : @ e FERR- 120- OHM+ 1. 5A =
0 /-0. 1NH 0. 85A NOSTUFF . . BTPVWR S4 =BT WAKE L gy o
Jic4 UET 0201 JiC44U?: - USB BT_CONN P LAcE A9 27:2 S0 10
. gg; TUFF > gg{ e USE BT CGONN N NOSTUFF BTPVWR: SOD- VESM HF IE3
Bt e —— I LT Raaly e
o @J—’j L4474 ] Foow 250 > 1 Rl O PONER CONNECTOR
. 1YY Y L2 = PCLE AP D2R N fmy 71775 2201 201, o c* s CRI TI CAL
0 /-0. 1NH 0. 85A NOSTUFF L lve | S J4400
Jimz?'?%“ oB0 L CA4TT 2l w410 wA = 504050- 0691
ot UF OM T_TABLE o UF RS-0 PI 3USB102ZLE N RT- SM
> 180 NosTUFF ; R4416 TN ol 7 —0
- CERM . CERM 15K CRI TI CAL
0201 0201 1%, D-|6 1
w o}
2
@&h? = p0SEL o=t — .=PPJV5_SO_RDRVR 19
R iyt T £ e o
o5 7 q@m_PCLE_CLK100M AP_CONN_P : : PO E CLKIOOM AP P am e R4411 ° o PSls VEAN E o
p— on 20 38 36 27 18 7 PM SLP_S4 1 2 BTMUX_SEL o
550 7 @oPCLE_CLK100M AP_CONN_N < YYY L: PClE CLKIOOM AP_N amr v %W NOSTUFF Sl GNAL_MODEL=MU0O_MX ) "0
PLACE_NEAR=14410. 42: 2. 54M 1 C44161
0.01UF —— R4420 PLACE_NEAR=J4440. }i: 2. 54M
SEL QUTPUT Cé \7)2__ 1,9, , GDVODTRE - PLACE_NEAR=14440. 2: 2. 5aMv
| s 1CA493 |1 C4490 [ CA491 (1 CA492 | g oaen
Rl O FLEX CONNECTOR C [ b —lE T T g | sies
1
CRI TI CAL H | USBBT 1 420 —F ogoi(:ERM : ogoi(:ERM : ogoi‘:ER"" : ogoi‘:ER""
04 G\D_VO D=TRUE
J4410 TUFE 15PF PLACE_NEAR=J4%40. 1. 2. 54MM ¥ PLACE_NEAR=J4440. 4: 2. 54MM
DF40CG3. 0- 70DS- 0. 4V NOSTU e 1
N Mo USB3_EXTB RX_N N
72 71 0
25V @7 19 74
_/ fpo
w0 50 21 10 7 [OD PM SLP_S3_L 2 1 USB3_EXTB _RX_RC N GAD VO D=TRUE li USB3_EXTB RX P oy« 10 7
66 30 3: ; 2 ,: T D PM SLP_S4 L 4 8 8 3 USB3_EXTB_RX_RC P GND VOl D=TRUE. ROVOTETROE Ofép%]' GND| VO D=TRUE
2 o} USB_EXTB_CC L g o of2 USB3 EXTB TX ¢ NCA402 0. 1UF ; , USB3_EXTB TX Nermy o NOSTUFF| 715
74 26 TCED) USB EXTE E‘ 510 o< "GND_VO D=TRUE 11 10%8Y - 920L DVl D=TRUE éJA)
0 gy——USB EX 1010 ot USB3 EXTB TX C P oD VO D TRE 4401 0. 1UF L{|2USB3 EXTB TX Py - B w0 =PP3V3 S4 SMC
— 10% e{_ &501 20
- E'g g‘ 5 HDM 1 G CLK C N GND_VOI D=TRUE LS R4é'21 G\D_VOI D=TRUE « =PP3V3_SO_HDM
2 D> =12C HDM RDRV_SCL 0 O 7o 1 2 PLACE_NEAR=U4430. 5: 4nm
g =1 2C_HDM RDRV_SDA N N N HDM |G CLK C P ame N 1 CA430
§ SDCONN_STATE_CHANGE_RI O 20 19 1/ 20W UP .
R Cy HDM 1 G DDC CLK 22 88 21 HDM _1 G DATA C N<2> fﬁ 2 ﬁl Iféo‘}(so
;oD HDM _| G DDC_DATA 24 23 HDM _| G DATA C P 8361 9
<o 256 1° O T35 Go-voo=TrRoE <0 Sow
201
74LVC1Q00GF ¢ = 2
™ I PCl E_CLK100M ENET P 30 '§§' 29 HDM _| G DATA C N<1> am e soreel 2 HDM _HPD L (7 56 a0
1 7 O PCl E_CLK100M ENET_N EFH el IET1 HDM | G DATA C qul‘l)&\‘g i*x am e + g—HOM _HPD 14430 HPD sink H gh: 2.0V-5. 3V
= 33 ) . N . .
2 D _: gg ﬁg$:£$ gg‘_A gg 0 O—~ HOM | G DATA C P<0> . Supervi sor & CLKFREG # | sol ation < S«B 1 HPD sink Low. 0.0V-0.8V
(e = 00 797
- =ENET_RESET_L 38 37 HDM | G DATA _C o _ .
- Em PCLE_CLK100M AP_CONN P 0 88 39 RO vor=TROE<D Delay = 130 ms +/ - 20% 5
s 56 7 oy POl E_CL K100M_AP_CONN_N 425 Sl HDM _HPD L oD 7 % w0 L
44 _g g_ 43 PP3V3_W.AN F, 5 0 00 =PP3V3_S3_W.AN, 5 o =
_ APN: 31150302
w7 D PCl E WAKE L 8 47 PCl E ENET_D2R P CRI Tl CAL |
. AP_CLKREQ Q L 502 a0 PCI E_ENET_D2R N oD o 'R4453 |'R4454 -
..o AP_RESET CONN L 5212 O 51 2ing 100K 232K UAaa0 1 C4440
' & b A 1§
S P USB BT _CONN P sa [0 53 PCIE ENET_R2D C P am v V=P Vb SLAAPOA1V T {&I
I USB_BT_CONN N :g o0 :i PCIE ENET_R2D C N am v 2 252vawL AN VMO TOFN SR
w0 7 oM W Fl _EVENT L 62'§§'H PCl E AP_R2D N am e e
ENET_CLKREQ L 64 [ 5 ol63 PCl E_AP_R2D P am s
; SD_PWR_EN 66 65 w: @mAP_RESET CONN L o 4 RESET L
QB =PP3V3_S4, Rl O 68 88 67 PCIE AP D2R Pl P o s AP S| am =
* 7010 olee PCIE AP_D2R PI_N oD s EN 6 AP_PWR EN
RACTNER=04410. 33: 2. 54 < o 24 e SYNC VASTER=NASTER SYNC DATE=NASTEN
L AL « + > AP_CLKREQ Q)L TR STC AP_CLKREQ L, e
74 M\ 73 ’ g
3l O : e RI O CONNECTORS
0201 R4455 p o2y At eme s
100K Appl e Inc SCH_NUM>
= L5 '
L L 402 1 )
= 516S1058 = = NOTI CE OF PROPRI ETARY PROPERTY:

*NOTE: Thi s connect or

Not e:

This receptacle nmates with the plug with APN 998-4708.

is shielded 70P Hirose Receptacle.

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
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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 ULB00 pin AML and AMB.

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

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

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

12277 _SATA_SSDRHDD R2D N CA521 112 aovome | ., SATA HDD R2D RC NCAS522 1 || 2 cowoms SATA HDD R2D C N S
%25V NP 1 . 10%16V X7R- RM 4
15 NoslIJUF?E 0 0. 0IUF
v+ SATA SSDRHDD RD P CA4524 1 F2 sy SATA_HOD F2D RC pCA5251 |2 awems  SATA HDD R2D C P o
S5%25VNP 1 . 10%16V X7R- RM 4
R4510; , 2 apvapme
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- OHMH 4A Rod.'goglo
o
516S1035 (recpt 9 082
1 =PP3V3 SO _SSD,
4 3
CRI TI CAL PLACE_NEAR-L4500. 1: 20 I SNS_SSD P o
J4500 So5M TUF ISNS SSD N o =
DF40CGL. 5- 48DS- 0. 4V o7
49 o~ "'50 L
) = PLACE_NEAR=L4500. 2: 2MV
1 2 =
3 00 4
5 00 6
7 00 8
00
9 10
00
11 o0 12
13 00 14
15_8 g_ 16
190 5 J20 oo = SATA SSDRHDD D2R P, ., 1
21] § 5122 aovacme > SATA_SSDRHDD D2R N7 47 74
23 24 g
00
07 D SMC OBl TX | 25| o o126
1037 OO} SMC_CoBT RX L 27| o 28
29 oo 30
31_8 g_ 32
35 0 o [36 ceome o SATA SSDRHDD R2D P ;4 1
37 o ]38 comome o SATA _SSDRHDD R2D N ; 3 74
39] 5 o]0 e
41 42
00
43 oo 44
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
— — TTTLE

puiace NFREJ 15562 30: 3w

: 04/15ujﬁ0 : C4/15UJFE 1
I%&g@ I%&%

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 CCPY 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: 2MWM
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USB Port Power Switch
Left USB Port A
. =PP5V_S3_LTUSE
PM SLP_S4_L ORI T CAL
66 39 36 27 18 7 — TPLSJélF?SggRE CEIArT(IS(%L
R456910K1 ) SN ] op FERR- 120- OHM 3A CRI TI CAL
. 0 5V S3 LTUSB A I LIM . 1 2 PP5V S3 LTUSB A F ,
N S TS - TR BFEES. 257 MH@C’“ R S 514- 0835
o = AGE=S"
402, . o USB_EXTA CC L 8JrauT 1LIMS5_USB ILIM 16051 J4600
NO_TESTETRUE -+ Dby USB3. 0- LEFT- D1
USB PVR EN 4w T 33 CRI4TéL L Rt T -
e | RE8Q1 W o = Howms
D _EAD 1/20% 3 ORI TI CAL = e 2, USB3 ATX CP _2[oion
CRI TI CAL| [ o - . USB_EXTA_MUXED N 1 4 = :USB3_EXTA TX_C N 3 )
C4692 1 cghggcgl' 1 C4690 1 1C4691 2t C4160?§§ oo
10UF — L ¢ 1UF 0 —— hpapys oan
0. 47UF —L920UF- 35MHV- = = %ot USB I LIM 6538 . USB_EXTA_MUXED P 2 (VY Y L2 s USE LTL N > loo
e B sa¥ |2 Gé gz E ECV' [ T o 85 ° e ? gm
0402 CASE-B2- S ’
RA600* Ao da 1 USB3_EXTA RX A P8 g;’;ﬁ’%
22.1K 999 2 USB3_EXTA RX_ B N o[ oo’
1/ QEA\éV 6VBUS » N 10 OG\D
201, 4G\D 1S
12 o
13
CURRENT LIMT (R4600): 2.19A M N/ 2. 76A MAX 1699 a2
T 2. . = RCLAMP0582 o
1 SLP1210N6 15
= CRITT CAC 16 g
17
» =PP3V42_G3H SMCUSBMUX SI GNAL_MIDEL=MO_MIX R4620 18 3
SMC_DEBUG_YES 0 GND_VO D=TRUE 19
SMC_DEBUG_YES 1RA650 —IAAMNE— 20O
C46501 d 10K '™ 3]0
0. 1% b —— - %ﬂlﬁ\y 1 2[5
2 2 23
o 5 (rmySMC_ DEBUGPRT._RR2L. 5 | vl 2 2 C4620 o, voro-rree o
10 3 (oM} SMC DEBUGPRT_TX_L 4 U4650 Y2 1|2
o PI 3USB102ZLE L,
74 19@ E)( 7 v
74 10 GBy £B Exrﬁ EI slo CRITICAL §§§
SMC_DEBUG_YES USB3_EXTA_RX_N NOSTURF =
¢ 84OE SEL| 10 SMC DEBUGPRT EN L e 74 197 (00T}
GN\D SEL=0 Choose SMC
d SEL=1 Choose USB 7419 7 (OO} USB3_EXTA RX P
NOSTUFF
1 NO_XNET_CONNECTI ON=TRUE Of56P%l GND_VO D=TRUE
e g L
0 NO_XNET_CONNECTI ON=TRUE ESDOP2RF- 02LS !}JA)
1 2 TSSLP-2-1 ,%‘5V
1w SMC_DEBUG_NO 1| GND_VO D=TRUE 2 P
N{jb%F R4652 - D4621 CRITI CAL R4921 G\D_VOI D=TRUE
892 %TESSSIEQPZZﬁF- 02LS 1A RN 2
gélyg\'\zv 1 GND_VO D=TRUE 1/52/W
40 - 1
USB/ SMC Debug Muix
GND_VO D=TRUE
7010 7 ry—USB3_EXTA TX_N C4610 0. 1UF 4 >
Al 10%16Y 9201
74 10 rmy—USB3_EXTA_TX_P C4611 0. 1UF 45
1 "109a6v 0201
X5R- CERM
GND_VO D=TRUE
5 CRI TI CAL CRI TI CAL ISYNC VASTER=J5_AMD SYNC DATE=08/ 24/ 2011
2
D4610 D4611
ESDOP2RF- 02L ESDOP2RF- 02LS USB 3. 0 CONNECTORS
TSSLP-2-1 TSSLP-2-1 TG e
1 S\D_vOl D=TRUE 1 G\D_vOl D=TRUE d} Appl e Inc. SCH_NUM>
®
NOTI CE OF PROPRI ETARY PROPERTY:
e THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
l | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 46 OF 132
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NOTE: Unused pins have "SMC Pxx" Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

nanes.

u4900
LMAFSXAH5BB
75 4117 7 LPC AD<0> B13 | pooann (1 BFY) ANOOL B2 g SMC_ADCO am
oy @y LPC ADKL> 00000000000 gy AlSlipman ANl EL o SMC_ADC1 am
75 a1 17 7®|—PCAD<2>—“&LPOJAD2 OM T_TABLE Al No2| F2 - SMC_ADC2 (T o
75 41 17 7®I—PCAD<3>—“ﬂ LPCOAD3 Al No3| _F1 o= SMC_ADC3 O “0
75 25 7 LPC CLK33M SMC 112 | PooCLK Al No4|_B3 - SMC_ADCA am
75 a1 17 7 LPC FRAME L wp— D12l PCOFRANE* AINOS| A3 g SMC_ADC5 am «©
2 y—SMC_LRESET L - CL3)L POORESET* ANOB| B4 g SMC_ADC6 am
a1 17 7@%(_@_“& LPCOSERI RQ Al NO7| A4 - SMC_ADC7 I “0
w1 7 <o) PM CLKRUN L (D) g CLI5L PCOCLKRUN Al Nog|_BS - SMC_ADC8 am o
25 18 7 ry—PC_PVRDWN L - 135 PCOPD Al Nog|_AS - SMC_ADC9 am
0 qom—SMC_RUNTI ME_SCI_ L & 15LPcosal Al N10|_B6 e suocaoem SMC ADCLIO e
2 @ SMC WAKE_SCI _ L - B12 |pks Al N11| A6 @ac = stacd soen SMC_ADC11 am «
Al MZG_‘%@ a0
7y SVBUS SMC 0 SO SCL () gugp EL0li200SCL ANGL 2 o 00000 SMCADCI3 =~ ama
7y SVMBUS SMC 0 SO _SDA (D) qugpD2L3i2c0SDA AN BL o, 00 SMCADCI4 = ama
a2 @y SMBUS SMC 1 SO SCL (D) g Mli2cisa AN B2 o, 00 SMCADCIS =~ amuw
77 a2 7@MM{.®_“_NZI 2C1SDA Al MGL&M&E@@M@ a0
77 a2 7@MLCD_“_WI 2C2sCL Al m?m_mmmM@ a0
7@ SMBUS SMC 2 S3_SDA (D) gy MBI2C2SDA ANzg| HL SMC_ADC18 w0
gy SMBUS SMC 3 SCL === 0o () ey LBli2aasa AlNLO| H2 SMC_ADC19 0
77 az@MSDA—(m_“_KBI 2C3SDA Al WUW_MMEM@ a0
wo@>—SMBUS SMC 4 ASE_SCL wccmacecos gy NI 2C4SCL Al N21| A7 1 0
AOMALWME_“_WI 2CASDA Al WZ%_MMEM@ a0
a2 7@ML(D_“_MI 2C5SCL Al I\Q3AB_‘MM@M@ a0
a2 7 SMBUS _SMC 5_G3_SDA N3 || 2c5SDA
=t e S (D .| K2 CPU_PROCHOT_L 10 0 72
a6 SMC _FAN O_CTL &= 11 PVB/ FANOPVWD co+ KL - SMC_VCCI O CPU DI V2 w0
a6 SMC_FAN O_TACH 13 [PV7/ FANOTACHO ci-[ L2 SMC_S5_PWRGD VI N 20
a5 SMC FAN 1_CTL o Cl1 |pro/ FANOPWML PCs/ C1+ L1 &I DESCRI PTOR OVERRI DE L oo =5 o
16 SMC_FAN 1_TACH o "12 |PK7/ FANOTACHL  T3CCPL/ PIS/ C2-| C5 CPU_CATERR L 12
; IP_SMC MPMb_LED PWR e 3 |PNe/FAPWE  T3CCPO/PIA/C2i[ D5 o, CPU THRMIRIP 3V3
, _TP_SMC MPM6_LED CHG D10 |pPN3/ FANOTACH2
— ol VIPIVD LELL TS wremstacknomn e
SSI 0CLK/ PA2| M2 PM EN 40 66
8 SMC_SYS KBDLED L11 |pna/ FANOPWS SSI OFSs/ PA3|_ M8 PM_DSW PWRGD 18
w0 @m—SMS T25 EN L "2 |PNs/ FANOTACHS SSI ORX/ PA4| L4 SMC _DELAYED PWRGD 35 40 68
10, SYS _TDM ONEW RE NLL pNs/ FANOPVVG SSIOTX PASL NI g SMC_PROCHOT oD «©
56, SYS ONEW RE M1 IpN7/ FANOTACHA
0 T HI SI DE_| SENSE_OC * J4 |PH2/ FANOPWE ULRX/ Bo| F11 SMC DEBUGPRT_RX L 38 40
© D SMC_ODD DETECT - J2 |PH3/ FANOTACHS uLTX PB1| _E11 SMC _DEBUGPRT_TX_L 38 40
Toccro/PBSl FA_ g 0 SMC SYS LED ~ mon«
w@>CPUPECL R~~~ e PIPFOORX TOCCPL/ PB7| 3 gy SMC GEX THROTTLE L~y w0
0 T} SMC PECI L & 6 |PECI 0TX
h SSI 1RX/ PFOW_‘W&EEM@ a0
w0 Bl L_BUTT L ML3 |PPo/ | RQL16 SSIITX PRI N g cemsacaeSPI _SMC MOSI oy 40
0 —SMC_DP_HPD L - 12 IPP1/ 1 RQLLT SSI1CLK/ PF2| L10 i con i aePl  SMC CLK oD
o —SMC_PME_S4 WAKE L -0 lPP2/ 1 RQLLB SSI 1FSS/ PR3 K10 gy icem s aeSPl _SMC CS L rmyao
w0 SMC_PMVE_S4_DARK L - 12 |PP3/ 1 RQLLY PFA| LS g S5_PWRGD T
56 40 (OO} SMC_S4_WAKESRC EN ¢ 313 |ppa/ | RQL20 pFs| K9 ¢ PM PCH SYS PWROK ) 16 24 o6
LS |PP5/ | RQL21
e e v oo N PP 1 RL22 WrocoRo pedl K7 SMC_DEBUGPRT _EN L w
w20 ry—SMC LI D - K6 |pp7/ 1 RQL23 W0OCP1/ PG| L7 g SMC GEX OVERTEMP o
w0 ENET_ASF_GPI O (D) g D4 |pQo/ | RQ124 wr2ccpPo/ PHo|_K3 ALL_SYS PWRGD 24 66
o0 90 ry—SMB_I NT_L - E4 |pQ1/ | RQL25 wi2coPL/PHIL KA g 000 SMC THRMIRIP om0
56 40 @M‘_FSP@/ | RQL26
a0 G_PONERON L - N5 |pQs/ | RQ127 WI3CCPo/ PH4| I3 - PM PWRBTN L oo 15 2
o6 36 27 18 7 PM SLP_S3 L - P/ 1 RQL28 wiaocP/PHsl H g 0 PMSYSRST L~ e
66 38 36 27 18 7 PM SLP_S4 L - K5 lpqs/ | RQ129 Wr4CcPo/ PHe|_H3 MEM EVENT_L a0
o 10 PM SLP_S5_L 8 |pos/ 1 R130 WACCPL/ PHT| O g SMC ADAPTER EN  yoymuco e
w07 SMC_ONCFFE_L -0 lPa7ii R131
> e T1ccPo/ PIO|_ 2 ooB1 RX_L 7 e a0
07 ry—SMC RX L -3 JURX TicoPy/ PRI B g 0 SMO OOBL TX L mnyisrao
a0 7 q@om—SMC TX L - M JuoTx T20CP0/ PI2| A9 R RX _OUT_RC 0
T2CCP1/ PJ3®_‘&EWM@ 40
74 9@%“& USBODM
740 B P E12 |usBoDP Wr5CCP1/ PvB|_HLO BATL L 40 66

NOTE: SMS Interrupt can be active high or |ow,
If SMB interrupt is not used, pull up to SMCrail.

rename net accordingly.

L4901
s =PP3V3_S5_SMC 30-OM 1. 7A
. 1 2 PP3V3 S5 SMC VDDA
0402 k- B 901
C49102 1 1 C4/19U(F):3 1 011%9:4 1 C4/19U(F):5 1 Cétl%CF 6 VOLTAGESS. sV 29 TUF
- | = —4 4 1 —— 209%
= gg — zg — zg ; R4902 4900 S 9
X"’E%Sé-é"lw z z ECV' z ECV' z ECV' —F ECV' 1°“QOW LMAFSXAH5BB 55"
L 2201 BGA
- L SMC_RESET |L Q0 Jpsre. 2 T o rad G0 SMC_TCK
= s Mo RESETIL g =gRSTey, 1 14 = TS M
QO TVS| 7 40
L FIRPT ARS8 [ A399 w0 2 > WFL_EVENT B11 |oy mrcoik  swer oo AL SMC TDOY
W T W KE e Tor [B10 SMC TO!
2 G5 2 ghsm 2 g5 NC_SMC HIB L Madn 6 4
NO_TEST=TRUE N 22, ne
o SMC_CLK32K M0 hoseo
= NC_SMC_XOSCL NLO [xosct
NO_TEST=TRUE v D3
0 _SMC_EXTAL 12 |csco
o _SMC_XTAL Gl3 |osc1 VREFA+| D2 PP3V3_S5, AVREF SMC ; 40
- | D1
K12 AT VREFA- i/ X\/ws_g O O
o |3 GND SMC AVSS 2 1
E; G\‘DA( E3—I PLACE_NEAR=U4900. Al: 4
E8 Al
E9 Cc7
F10 | | vbD D9
= = 1C4920/1 C4921
4 = L ¢, 01 TUF
E z;gxi ol o
GNI 0201 4
. . . . . PP1V2 S5 SNMC \/DDEL 5
wi;hg%— THES: 3o M6 8
1 C';}FQ 0|2 C4F911 1 C4|:91 C4/19U1 04/19ujﬁ4 1 C4/19UJF55 1 C4/19UJF56 1 (34/19UJFE ACEST 2V K13 | | vODC Ji1
j— o o O —— Do o o 06 Ki1
i I 30 0 N
402 402 402 402 402 402 402 402 =

1

SYNC DATE:O%/ 20/ 2012

ISYNC NMASTER=D1 _SENSORS

SMC
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" " : , _ENET_ASF_GPI — ENET_ASF_GPI
SMC Reset "Button", Supervisor & AVREF Supply » ENETASE GRLO = N B e e
.+ _SMC_SYS_LED — NCSNC SYS LED SMC12 PECI SUPPORT
w05 =PP3V3 S5_SMC VEM EVENT L = NEASHRUF—M TROE N TEST=TRUE
% _
— NAKE_| MWFRLE
R5000 » _SMC_ODD_DETECT — NC SMC_ODD DETECT =PPVCCI O SO_SMC ; 4
1OOK — NAKE_BASE=TRUE NO_TEST=TRUE
o 42 _=CHGR ACOK — SMC BC AQOK s w05 s L R_RX_OUT_RC — NC IR RX OUT_RC CRITI CAL
2 H 250w = WAKE_BASE= = WAKE_BASE=TRUE ~__NO _TEST=TRUE 5030
5% 7 MBS o 1 » _HI SI DE | SENSE_OC — "NC H SIDE I SENSE OC w» _SMC GEX THROTTLE L NC SMC_GEX THROTTLE L SSMBK15AVEVAPE
3
1/’\%9w VOLTAGE=3. 42V 2 -  — — NVAKRE_BASESTRUE NO TEST=TRUE — NARE_BASESTRUE_ NO TEST=TRUE VESM |B
b » _SMC_ADCO __SMC_CPU VSENSE w5 w0 _SMC_GEX_OVERTEMP = NG SMC GEX OVERTEME ., K
¢ — WAKE_BASE=TROE = WARE_BASESTRUE — NO_TEST=TRUE
Mac Mni: 5V _=PPVI N _S5_SMCVREF SMC_ADC1 — SMC_CPU | SENSE s w SMC T25_EN L — NC T25 EN L — H D
i : — MAKE_BASE=TRUE - TEST=TRUE
Mobiles: 3. 42V SMC_ADC2 —_ NC SMC GPU HI_I SENSE 4 3 _SMC_GFX_OVERTEMP — NC SMC_GEX_OVERTENP ., S
— NMAKE_BASESTRUE _NO _TEST=TRUE — NARE_BASESTRUE NO TEST‘TRLE
“a - SMC_ADC3 — SMC DOI N VSENSE s » _SYS_TDM ONEW RE — NC SYS_TDM O\INESN 3
— — NAKE_BASE=TRUE TEST=TRUE
oo GND_SME AVSS v VIN SMC_ADCA — SMCDOIN ISENSE .,
us010 = MPRE_BASE=TROE CPU_PROCHOT L
VREE- 3. 3V- VDET- 3. 0 SMC_ADC5 —_SMC PBUS VSENSE s 72 61 39 MRy
= TRREEASES TR e ———
- SMC TPAD RST_L 6 MR1* (i rusnOGo3048  RESET* SMC_ADCE —_SMC_SSD | SENSE - CRITI CAL
. — WAKE BASE=TRUE
a1 0 30 7 (rmy—SMC_ONCEE_L Igweer ey PP3V3 S5 AVREF SMC .,  _SMC_ADC7 —_SMC_BMON_| SENSE w s|o, 9
8 — WAKE BASE=TRUE
05\2/(12_ MANUAL _RST_ L 4 lpeLay  CRITI CALTEE;QJT MNRECk-W b L . _SMC_ADCS — 'SMC CPU HI_I SENSE .. o MEN15AFE
=R ERSETROE
'R5001 CEOOl 1 SND ::AD' TUEF » _SMC_ADC9 —_SMC OTHER HI | SENSE ., B i
1 1 = = =
Higw e Chgpil g50ze - SMC_ADC10 — RN S 15 . U PEQ R : U PR
%—T— —T— - = . ADC10 AND ADCL1 ARE RED W TH ARAT ON STACK BOARD ROCHO 0, re—
i’é ><5R CEFWEXLé 2 g  CERM » _SMC_ADC11 — SMC VOCI O I SENSE SRR T TS e ST L SV B < To sMc 156w  From To CPUPCH
SI LK_PART=SMC_RST 0402-1 0201 = VARE_BASESTRUE = 1
- - » _SMC_ADC12 — SMC_AXG VSENSE p . PM THRMIRI P L R
PLACE_S| DE=BOTTOM GND_SMC AVS_S 39 40 43 a4 80  _SMC_ADC13 _ WE_BASE=TRUE | SENSE " & p—
MR1* and MR2* nust both be |ow to cause manual reset. REEL%WDTH: -1 SMC ADC14 : - U VSENSE 3D 05
Used on nobiles to support SMC reset via keyboard. = — -] = * E I\/BN15AFE
NOTE: Internal pull-ups are to VIN, not V+. w0 s _=PPVCCI O SO_SMC » SMC 5 = - L = pNEL_LSENSE +—|
» _SMC_ADC16 — SMC LCDBKLT_VSENSE 3 SMC12 SPI SUPPORT
" " — WAKE BASE=TRUE — PN
Debug Power "Buttons  _SMC_ADC17 —_ SNC_LCDBKLT | SENSE nERaEE St o5 e STCPS A N0 STUEFED I € TCRCLOSY Cr 8 51 WASTERS 15 VER 1 2D
= WAKE BASE=TRE —
SMC_ONCFF L a0 a0 a1 11Rg>0(|)<97 » _SMC_ADC18 —_SMC_AXG | SENSE o 1 SMC_THRMIRI P o0 R5021
= WAKE BASE=TRUE =
o T =
. _SMC_ADC19 —_NC SMC_GPU P1V35_| SENSE
R5016* Y ?OW ° = WAKE_BASE=TRUE ~ NO_TEST=TRUE » mm--SPL_SMC M SO L ’\?{}\/2 e e o s Bt SO <5 = C
PLace_si bessorran O 2 » _SMC_ADC20 = NG SMC To5 | SENSE R5022 e
1§)34V o SN VEQLO CPU DIV w _SMC_ADC21 — NC SNC_PCH CORE_| SENSE s
ob5, = O TEST e 2 Pl | 1 Pl B | a1 50
SI LK_PART=PVWR_BTN SI LK_PART=PVWR_BTN 1R5096 s _SMC_ADC22 __SMC X29 | SENSE %0 1/;?6\,\, R5023 PACE NS OoRGo,
— WAKE_BASE=TRUE .
100K
oo » _SMC_ADC23 — SMC TBT | SENSE g w my-SPL_SMC_CLK 2 SPLMB OK gy
= %61 » _SMBUS SMC 4 ASE_SCL —_NC SMBUS SMC A-ASE sa R5024 gdw
) . —ER S S OO S = R BASESTROE NG TEST=
SMC Crystal Circuit i » _SMBUS _SMC 4_ASF_SDA — NC SMBUS SMC 4 ASE_SDA o mm—SPL_SMC CS L 1 2 29 SPlL_ MB CS L oy a0
= - — NAKE_BASESTRUE NO TEST=TRUE =Y PLACE_NEAR=U6100. 1: 1M
, _BDV_BKL_PWV — BDV_BKL P
R5010 3 = NCW% BT R5058 g 11 =PP3V3_S5_SNC
w03 _SMC_PVE S4_ DARK,L SDOONN_STATE_CHANGE SMC ; 2 3.3K w03 250 _=PP3V3_S4 SMC
PM THRMIRIP B L 1 2 PMTHRMIRIP L R
SMC_XTAL_R VARE_BASES TROE AAAY <M
—M-—/\N»M T eAL — =TBT WAKE L - M _—
Y Y5010 OM T_TABLE w0 % qomCPU_THRMIRI P_3V3 fos” .. SMC OOB1 RX L R5067 100K 1 2
SMDHO B R5012 w57 SMC_OOBI_TX_L 5068 100K 1 32 5"%87%JFE* 20T
12. 000MHz- S0PPM 10PF w PM CLK32K SUSCLK_R1.%% 2 _ SMC CLK32K » .+ SMC_PNE 4. DARK L RbU69 100K 1 YA\, 5% 1720W W | 20T
» SMc EXTAL L2 R AN oD " SMC_ONGEE L 5070 10K 1\, 5% 120w W 201
1’2@513‘” T TG3_POWERON L 5077 10K 1 5 5% TZ0W W 20T
100K 5% 1720W ™M 20T
15010 M€ 105011 ORITICAL oo SMELLD R L0 2z
::i 3 T I\/NBTSQ%IE)P5§ L ol SMCRXL 5074 100K 1 \\A 2 5% TTZ0W W 20T
2 [ coc 2 (B8 coc H HPD ESD P ECTI BENL006- 5 . SMC_DEBUGPRT TX L Rb0/B 10K 1 A\, 5% T720W W 20T
0201 0201 39 38 AN
2 2 s _SMC_DEBUGPRT_RX_L R50/76 100K LAAAS 5% I720W W 20T
o s SMC_TMB R5077 10K 1/\/\/\/2 5% 17 20W M- 201
J_ R5057 L w37 SMC_TDO RE078 10K 1 \an2 o 720w VF—20T
= 1K = 4307 SMC_TDI 5079 10K 1 p Ov% T720W W 20T B
s 7 D> HDM _HPD L 1’\/\/\/2 SMC_DP. HPIB L o sy 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 156w - ~ SMC BIL BUTTON L S081 10K 1.V, 5% TZow W 20T
i =PP3V3_SA4_SNC o 22 20 0 e 10 SMC_BC_ACOK 5087 100K 1 W72 277 720w 201
WRGD :2 100K 5% 1720W ™ 20T
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON IR5082 e gﬁ ,SSNTPL N(B;’L'JF'\'F 28 310K 2 T ooW— W7ot
19750486 1 XTAL, 12MHZ, 30PPM 10PF, 3. 2X2. 5X0. 7MM 9pC Y5010 CRI TI CAL 84 SI\/C \/\AKE SQJRCES %Q)OK 10 35 _CPU_THRMIRI P 3V3 >094 100K W\/z 5’:" I7Z0W W 20T
oW w25 _SPl_DESCRI PTOR OVERRIDE L _NosTUFE RO095 10K 1 AAALZ 5% 1720W MF 20T
2201 . _SNC_ROVBOOT 5% 17 20W M 20T
- D =PSOC_WAKE_L — SMC P KE L 2 1R5088
= " BASES 1K
- D =BT_WAKE L — 0w
RMT| 2201 R 10K —
Hal | Effect pads @ SMC_THRMIRI P 5086 LA 25—zt
o6 39 1 _SMC_ADAPTER EN R5085 10K 1 S
100K
APN: 998-4692 _ppavas s3 HALL s SMC S4 WAKESRC ENRS090 100K 1 nn2 o oy
OM T_TABLE - o 3 s _.SMC_DELAYED PWRGD R5091 100K LAAA2
- AN w 5 _SMC_PM G2_EN R5098 100K 1 , b oW I
HALL- EFFECT- SENSOR- M.j3- D1 BATLO/\# | SQ_A‘” 0\| NN 5520w 20T
1 8 R5050 L
NCx— —XNC =
oo s LD R LARAZ g SMC LIDais .=PP3V3_S5_SMCBATLOW =PP3V3_SUS SMC, w7 PPIV3_WAN F
3 6 5%, CRI TI CAL |
OO e |ics0s0 040 = WEL_EVENT L RS089 10K A A 2 sromr——zor
NCX=0 O—xNC 402 0. 001UF 1 @
0P R5040 SS'VBK:LSA'VFVAPE SYNC MASTER=D1_SENSORS SYNC _DATE=02/ 20/ 2013 A
2 04%{_2@,;,\,, 10%% VESM | ETE S e 2
1/ 2 hal
L 201, Internal 20K pull-up on PM BATLOWL in PCH SIVC Suppor t —
= s +» [y SMC_BATLOW L SR Jo PM BATLONL g e d} Appl e I nc. SO—' N>
° <E4LABEL>
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON R5841 i\glffmogpmﬂg HAER;.( NF.’s THEE R
2
607- 9320 1 $UBASSY, PCBA HALL EFFECT, J4 J5050 CRI TI CAL NN e e POSESSOR AGREES TG THE. FGLLOW NG
leg\é, NOSTUI I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 OF 132
639-3261 (J4 Hall effect board) reports to 607-9320 02 T T e e 1T I WHoLE OR PART
IV ALL RI GHTS RESERVED
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75 25 7,

75 39 17 7,

75 39 17 7

75 39 17 7

75 39 17 7

a7

20 7

257

40 39 7

40 39 7

B 86066AE 68 |

LPC+SPI Connect or
LPCPLUS_CONN: YES
L
o103 35900, av
M ST- SM
=PP3V3_S5_LPCPLUS 31~ 32
P5V_S0_LPCPLUS ~
Uool2 g | SPL_ALT M SO am -
LPC CLK33M LPQPLUS g 35514 g | LPC FRAMVE L G 7 1w 7
LPC AD<0> =100/ gup | SPIROM USE M B G
-—— -
LPC AD<2> - gg 0 PM CLKRUN L oo 7 18 %0
LPC AD<1> PET Do FER SPI_ALT CLK am
LPC AD<3> - 13] 5 o4 - SPI_ALT CS L am -
SPI_ALT_MOSI 50 0° gue | LPC SERIRQ G 7w
LPCPLUS_GPI O o 1008 g | LPC PWRDWN L am7 i %
LPCPLUS RESET |L - 905120 o T SvCTD oo 7 50 w0
SMC_TDO 200l o | SMCTX oo 7 50 w0
TP_SMC TRST L - 255024 | SMC RESET L oo 7 50 40 51
TP_SMC_MD1 250026 .o | SMC ROVBOOT oo 7 0
SMC TX_L - 27 28 o | SMC RX L 730 0
o[ %m  * T swc v oD
X - oD 7 >0
33 C 34
998- 4235

SPI_ALT M SO, .,

SPI _ALT_MOSI ; a

SPI_ALT CLK .
SPI_ALT CS L ;.
LPCPLUS_R: YES LPCPLUS_R: YES
1 1 1 1
Rp128 (15127 [H5126 15125 ne oo 1o om
c -
%"15\9 %"15\9 ?onlﬁ\év %"15\9 PEAE-NEARI2105: 91°0m
2 2 2 2 2 2 2 2
LPCPLUS_R: YES LPCPLUS_R: YES
PLACE_NEAR=U1800. AV3: 5mm R5110 R5120
o o SPI_CSO R L 1AL5 2 .sPl_cso L LAAA,2__SPL_M.B CS L gm0 s
5% 5% PLACE_NEAR=R5125. 2: 5nm
PLACE_ NEARULB00. BA2: S R5111 451)?9’ R5121 Mgggw
v e SPL_COLK R 1,\}§\z s SPI_CLK 1,\;@\/2 SPI_MB_CLK om0
51/§ 51/§ PLACE_NEAR=R5126. 2: 5nm
PLAGE_NEAR-UL800. AYA: Srm R5112 Eob¥ R5122 M L¥
v - SPL_MOSI_R 1285 2 = SPI_NMOS 1 2 SPI_M.B MBI gm0 w0
1 Sl/gw %/é’l/w PLACE_NEAR=R5127. 2: 5mm
hos R52]2123 hos

7 17 qo—SPL_M SO

1 ,\é}//g\lz
MZ@%W

PLACE_NEAR=U6100. 2: 5nm

SPl_M.B_M SO 0 =0

ISYNC MASTER=D1 _SENSORS

LPC+SPI

Debug Connect or

SYNC DATE:O%/ 20/ 201]

d} Appl e I nc.
®
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PCH SMBus "0" Connecti ons SMC "0" SMBus Connecti ons SMC " 5" SMBUS CONNECTI ONS
12 s =PP3V3_S0_SMBUS_ PCH .« =PP3V3_S0_SMBUS_SMC 0_SO s =PP3V42_ G3H SMBUS SMC 5
i R5200* 'R520 R5251 R5280* R5281
Pant her Poi nt 1K 1K TBT SMC 27K GPU Tenp (Ext) SMC 50K 2. 0K Battery Charger
U1800 1/ 200 ;é%ow U3600 w4900 %ﬁow EMC1414- A© U5550 w900 1/ 23\7\‘7% %ﬁow 1SL6258 - U7000
( MASTER) 201, 2201 (VRITE: OXXX READ: OXXX) ( MASTER) 2201 (Wite: 0x98 Read: 0x99) ( MASTER) 201, 2201 (Wite: Ox12 Read: 0x13)
s 17 7 SVBUS PC;HR&CLK — =12C TBTRTR SCL a3 SMB_0_SO0_CLK SIVBUS GPUTHIVENS SCL s SMB_5_CLK — SMBUS SII\F/PLES G3_Scl — =SMBUS CHGR SCL 57
VARE_BASE= — = — WAKE_BAGE= —
s 17 7 SVBUS P%DATA = =1 2C TBTRTR SDA a3 SMB_0_SO_DATA SIVBUS GPUTHIVENS SDA s SMB_5_DATA = SVBUS _SMC 5_G3_SD4 = =SMBUS_CHGR SDA 57
7 J L II L J | - L
VRef DACs Battery
u3300 A'i?lll o Battery 6955
(Wite: 0x98 Read: 0x99) (VRITE: 0X34 READ. 0X35) - 7 ) (See Tabl e)

.+ =I 2C VREFDACS SCL _ Battery Manager - (Wite: O0x16 Read: 0x17) __ =SMBUS BATT SCL .
a1 =1 2C VREFDACS SDA = = =SMBUS BATT_SDA 56
J | L

——
Margi n Control SMC "2" SMBUS CONNECTI ONS
3301 AUDI O NOTE: SMC RMI bus remains powered and may be active in S3 state Sh/c " 3" ShBUS w\INEC'I'I O\IS
(Wite: 0x30 Read: 0x31) 08410 s =PP3V3_S3_SMBUS SMC 2 S3
a =1 2C PCA9557D SCL = (WRI TE: 0X32 READ: 0X33) s =PP3V3_S3_SMBUS SMC 3
1 = —_— 1 1
= =12C PCAG557D SDA — SMC R52719 !3?271 Tr ackpad DEBUG_ADC DEBUG_ADC.
. s s 290" |'R5291
w4900 1/2 gé%ow 35800 smc e A DEBUG SENSOR ADC A
M Key L ( MASTER) 2201 (Wite: 0x90 Read: 0x91) w900 1/28%2 ?O%OW UD00O
SMB 2 S3 CLK — =12C TPAD SCL a ( MASTER) 25"1:2 5201 (Wite: 0x10 Read: 0x11)
Ue751 SMB_2_S3_DATA — =12C TPAD SDA - SMB 3_CLK —% SMBUS _SMC 3_SCL =1 2C SMC_ADCS_SCL
(VWRITE: 0X72 READ: 0X73) = — — NRKE_BASE=TRUE — |
« =1 2C M KEY_SCL — AUDI O 1 L SMB_3_DATA =% SM?US =SI’\}-/<CLE3 SDA = =1 2C SMC ADCS_SDA
s« =12C MKEY SDA U6400 ALS d :
| (WRI TE: OXEO READ: OXEl) J3502
(Wite: 0x72 Read: 0x73)
XDP Connectors - . .
. =_=12C ALS SCL = PCH "SM.i nk 0" Connecti ons
32500 & J2550 __ —12C ALS SDA "
( MASTER) =
.« =SMBUS_XDP_SCL = o L 2o =PP3V3_SO_SMBUS PCH
- =ZSMBUS_XDP_SDA — AUDI O U5920
U6750 (WRI TE: 0X30/ 31 READ: 0X32/33) . R5210* IR5211 —
! (WRI TE: 0X76 READ: 0X77) GYRO Pant her Poi nt . 2K 8. 2K
4 =12C SMC SMS_SCL = U5940 U1800 1/ 2 /"% i[,é‘éow
- =1 2C SMC SMVS SDA _ (WRI TE: OXDO READ: OXD1) (MASTER) 2012 2201
. — — =1 2C_SMC_GYRO SCL « s G DEH 0 CLK
— =1 2C SMC GYRO SDA « = v g BCH O DATA
J
L
HDM Redriver (on RO
J4410
(WRI TE: 0xCC READ: 0xCD)
== 2C HDMRORY SAL___ = SMC "1" SMBUS CONNECTI ONS
= =1 2C HDM RDRV_SDA 36
1 « =PP3V3_SO_SMBUS SMC 1_SO
1 1
sme R5260°) |'R5261 \cpuy/ pDR3/ PCH Al RFLOW TEMP
LED %g%ﬂ" GHT 14900 1 zﬁ:ﬁ‘?% i]Z%ow EMC1414- A1 US570
(WRITE: 0X58 READ: 0X59) ( MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
SMB_1_SO_CLK — SMBUS SMC 1 SO_SCl — =12C CPUTHVENS SCL s
— =12C BKL_1_SCL " MK BASE TRUE” - _
= SMB_1_S0_DATA = SVBUS _SMC_1_SO_SRA4 = =1 2C CPUTHVENS SDA s
= =12C BKL 1 SDA " PCH "SM.i nk 1" Connecti ons I - L =
L

Pant her Poi nt X29 TEMP

TMP105: U5523

e WVRI TE: 0X92 READ: 0X93
(Wite: 0x88 Read: 0x89) ( : : )
s SML_PCH 1_CLK _ . — =12C X29THVENS SCL .,
SM._PCH 1_DATA _ — =12C X29THVENS SDA .,
75 a7 _ =

J | ISYNC NMASTER=NMASTER SYNC_DATE=MASTEH

SMBus Connecti ons

SMLink 1 is slave Port to SPKR, JEMP
access PCH & CPU via PECI. (WRITE: OXDS READ. OXDS) @ Appl e I nc.
®

uU6421
(WRI TE: 0X38 READ: 0X39)
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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 (1 COC)
Gain: 161.7x, EDP: 53 A
Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
20 s =PP3V3_S0_| SNS V across Rsense: 19.8 nV
1C5360 SMC ADC: 01
SN =
v 2 NO_XNET_CONNECTI ON=TRUE
=J536(()) LOADI SNS: YES 3593@9 3543245 e _=PP3V3_SO_| WPl SNS LGAPLENG YES s
o CPvea o0 cs N sk % o ]e |cpvea o vaur A AL SME VCCI O L SENSE ooy o o > CPULMVP_ L SNS1_P 1K 321 ] 5340
PLACE_NEAR=R7640.3: 5 Ua/dw PLACE_NEAR=R7510. 4: 5 O 338 HRAD ENS: YES oA UF
- CPYOOI 050 CS B il e 1 v 1 cf,gzgag LOADI SNS: YES VR0 XNET_comecT! on-TRADI SNS: YES B340 g@%ﬂ
. LOADI SNS: YES - 20{ 3§4§246 R5342 of 18028133 I 02
~ PLAGE_NEAR=U4900. A6: SMM xgm 7 o2 o rmy—CPULMVP_I SNS2_P 1 KelcPu P 1sNs P 12 23K cpumwe IslMR P 1 " SC70-5 = 5?
LOADI SNS: YES LQADI S| YES PLACE_NEAR=R7520. 3: 5MV D18 9% VI 4 g jw/' MP | SUM | \/\(/\ Is,— | SENSE 40
o T1 AL PLACE_NEAR=UAS00. AG: SM LOADI SNS: YES XNET_CONNECTI ONSTRUE S - 1728w 4
. . 1
= G\D_SMC AVSS w0 43 44 50 R%42 R2%2143 ™ v O3
e cPuL P I shs1 N 1% 32K L cpuimve 1sns N 12 2R | cruimp T SUMR N LOADI SNS: YES —203%
m PLACE_NEAR=R7510. 3: 5MVI 0. 1% L PLACENERR-UI900. EL: st | 2 éggl
DDR 1.35V S3 (Menory) Current Sense (I MOC) [(ERDIEREVES™ el L comecriovrme U 1 CBADI SNS: YES
Gain: 364.9x, EDP: 9 A 18 e = PLACE_NEAR=U4900. E1: 5MV
Rsense: 0.001 (R5370) D22k LQOADI SNS: S R5341
V across Rsense: 9 nVv 78 62 | MWP_| 2 N 4 1 (15K, LoDl s D AV 39 40 43 a4 80
= 1%
SMC ADC: 10 s _=PP3V3_S3_| SNS PLACE_NEAR=US370. 8: MM [6aD ene s ™ Q%BW 17Ri:'>3K44 9 4%, KB B B e
0, 1§A7 402
%HSW NO_XNET_CONNECTI ON=TRUE
2
=PPVI N _S3 MEM I SNS R 2
‘E—l R5371 1 & N BEree
R5370 13 _1SNs 1v35 S3 MEM P 1W\I|57|5Ns1v3553mzmrep -
. 001 M:ll/‘,év SMC_NVEM | SENSE oD
- L
41
R5372 ™32
12,&/9‘{,'5 2s| ISNS 1v35 S3 MEM R N T %g
) B 8351
1ow R5373
402 PLACE_NEAR=U4900. B6: 5MV
i
M G\D_SMC AVSS w0 10 43 41 00
S AXG Core Load Side Current Sense (1 NOC)
SSD Current Sense (1 SDC) o i 1 X e e
) Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
Gain: 649.35x, EDP: 5 A (16.5 W V across Rsense: 17,25 m/
Rsense: 0.001 (R5370) SMC ADC: 18
V across Rsense: 5 nV
SMC ADC: 06 s =PP3V3_S3_| SNS
NO_XNET_CONNECTI ON=TRUE
CRITI CAL 3543255 w5 =PP3V3_S0_I MVPI SNS L QEDI NG S
R5381 370 75 62 cPu WP L Shs1G P ik A2K @350
OPA2330 PLACE_NEAR=R7550. 3: 5MV 1% : YES
o+ | SNS_SSD P LS isns ave so ssoRP 5], oFN R5389 LOADI SNS: YES . conecT! oneTRPADI SNS: YES G 2P - év.
?,/L}{g\v’v 7_igns ava 0 sso iam 1R AR o SMC SSD | SENSE gy 0 R5352 o V8339.. 555
ggl -\ ubw |, 5389 5 62 [rmy—CPUL MVP_| SNS2G P K22 WL oru e 1 snsg P L R L crume s R P |, SC70-5 == 35? 9
Bl 54 2 mwg ‘ 200 1L 2UF PLACE_NEAR=R7560. 3: 5MV D 5% % v+ 4 cPy M | 1 3K | SENSE 20
7 37 [T I SNS SSD N 1W\I|S 76| I SNS 3v3 SO SSD R N, PLACE_NEAR=U4900. B4: 5M —2 20°§, LOADI SNS: YES WENO_XNET_CONNECTI ON=TRUE ME' 42 3 V- UMW
ufby  |1R5383 — B R5357 RO “ i L o599
201 1M = PLACE_NEAR=U4900. B4: 5M 76 62 CPUL WP_I SNS1G N % . CPU M/P_| SNSG N 1W\/'§ 5| CPULMVP | SUMG R N LOADI SNS: YES T 20%
%1?\9 R5384 E%D[I\jgéR'\;lg?ssyoEassw 19 ]n>u M:llé"\gv PLACE_NEAR=U4! 5| 6(3,;2
2402 L AIM GND_SMC_AVSS 39 40 43 44 80 - _ CONNECTI ON=TRUE b L IF_’L?CAEIDI!IEARLMQ%EI% o
L 1% LOADI SNS: YES R 1
= 1461)%‘9 1 62 1 7513;3?2 G\D_SMC_AVSS 39 40 43 44 80
NO_XNET_CONNECTI ON=TRUE LoD SNS YES 1(; 2W 17R?3K54 19 D{?\/ L%EIT %ECXE\,S:TRLE
0, 1§A7 402
%HSW NO_XNET_CONNECTI ON=TRUE
2
CPU Core Vol tage Sense (VC0OC) AR SNSYES e
Gain: 1x =
SMC ADC: 00 PLACE_NEAR=R7510. 2: 5 MV PLACE_NEAR=U4900. E2: 5MV
22 35329
1515 105 _=PPVCORE SO_CPU 1 CPUVSENSE_I N 23K , SMC_CPU VSENSE 1o PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
uZbw |, E%CE NEAR=11900. E2: SMM 11750008 3 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF | 5349, 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)
Gain: 1x ISYNC MASTER=D1 _SENSORS SYNC_DATE=02/ 20/ 201,
SMC ADC: 12 PLACE_NEAR=R7550. 2: 5 M PLACE. NWwQUO o1 sM P r Sen r: Load SI d-e
53 353 owe ensor .
TG Ve
o 0n = - so_cpu 1 AXGVSENSE IN 1% 3% . SMC AXG VSENSE om0 <SCH NUme| D
158w PLACE_NEAR=U4900. C1: 5MV Appl e Inc. —
A CBB;UF (<] <E4LABEL>
- 2005, NOTI CE OF PROPRI ETARY PROPERTY:
2 égol THE;' V\FCRMQ Lg\chpgg\Tf&Alc;:\lEg)pHEREl N IS THE
GND_SMC_AVSS 39 40 43 44 50 T'TET%OSwi?ﬁ@G?riEé L%&Ewn;%vmwhﬁl DENCE 53 OF 132
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CPU H gh Side Current Sense (| COR) PBUS Vol t age Sense & Enabl e (VPOR)

Gai n: 50x, EDP: 17.4 A Gain: 0.167x
Rsense: 0.003 (R5400) SMC ADC. 05
V across Rsense: 52.2 nv CRI Tl CAL
SMC ADC: 08 » _=PP3V3_S0_HS_COVRUTI NG | SNS 480
1C5401 NTE%BlGQCZ
~1UF SOT- 963
o - % NCHANNEL | 5 PRUSVSENS EN L D
2 %EW' Enabl es PBUS VSense
R5409 di vi der when in SO. R54821
HS_COVPUTING | QUT 1% 33%  SMC CPU HI_I SENSEm, =PBUSVSENS_EN 2 100K
’\/\o//\/— o o M 1 }%V\‘}
v |1 5400 . s,
201 p— 20052”: l 3 PBUS SO VSENSE PLACE_NEAR=U4900. A3: 5MM
=PPVI N_S5_HS_COVPUTI NG | IP6RE-HAR=U5400. 5: 10M1 PLACENEARSUAG00. BOISWML 12 539{ = .
R5488
PLACE_NEAR=U4900. B5: 5MV PBUS SO VSENSE | N 5 27. ié}
4 1/ 16W
= GND_SMC_AVSS 39 40 43 44 80 4 b 5| Rehevenin = 4573 ohns
] _ . SMZ_PBUS VSENSE g 40 -
OTHER H gh Side Current Sense (1 QOR) R5481 2| erace neaseuioon. s s
Gain: 100x, EDP: 8.8 A o R?ﬁ%g}( 1 C5489
Rsense: 0.003 (R5410) X480 M:ibgvz YW T L
\S/NECLEZS (F)Sgensei 26.4 v s=PPBUS SO_VSENSE 1 g7 2 abs, [ |2 %8k,
d s _=PP3V3_S0_HS OTH | SNS PLACE_NEAR=R5400. 1: 10 MV PBUSVSENS EN L DI V GND SMC AVSS o 4043 0n 50
1 Cf)1411 PLACE_NEAR=U4900. A3: 5MV
=PPVI N S5 HS OTHER | SNS PLACE_NEAR=U5410. 4: 10MV
B Rl Qﬁ*&é 24 I SNS HS OTHER N l|J§1A421140 R5419
W, = 1 5)in | SCToour |6 | HS OTHER | OUT % 23K SMC OTHER HI | SENSE, « C
% %
Rgéf)f}gl ., | SNS HS OTHER P4 ReF| L 1’2%&13‘” 1 Cf’“z%)g
ZPPVI N S5_HS_OTHER I SN R 10t 10M D PLACE_NEAR=U4900. AS: SWM ™[5 gmé%
e = — CRI Tl CAR 6261
PLACE_NEAR=U4900. A5: 5MV
= G\D_SMC_AVSS 39 40 43 44 50

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

Gain: 0.167x
SMC ADC. 03

Charger (BMON Production) Current Sense (1 PBR)

Charger Gain: 36x, EDP: 6.6 A CRI TI CAL -
Rsense: 0.010 (R7050) Enabl es DC-In VSense 490
SMC ADC: 07 di vider when AC present. NT%BlGQCZ
SOT- 963
R5493 N-CHANNEL | 4 NVSENS EN_L
. =CHGR ACOK 1,9, 2 NOSTUFF DOLRVSERS
PLACE_NEAR=U4900. A4: 5MM 57 40 m .
5%
RS W DCI N VSENSE EN 2 RSfO%ZK
- mm__CHGR_BVON 1300K, _svc BvON | SENSE " 201 14
ug'fdw e D R5494 X b5,
w 1C5429 o D PM SUS EN 1 2 J_ 3 DO N S5 VSENSE PLACE_NEAR=U4900. F1: 5MV
—— 3300PF 1726w =
2 3% erm 1 R5498!
0201 =PPDCI N_S5_VSENSE 5 27. 4K B
. = 1%
PLACE_NEAR=U4900. Ad: 5MM M:_lu\é\/
4 4022 Rt heveni n = 4573 Chns
GND_SMC_AVSS 39 40 43 44 50 SMC DCI N_VSENSE oy
R5491* B
Ro499| |+ EERBE
15 - L9 22UF
DC-In (AMON) Current Sense (1 DOR) Ve, s T B
Charger Gain: 20x, EDP: 4.6 A 4023 3361
Rsense: 0.020 (R7020) PDCI NVSENS_EN L_DI V GND_SMC_AVSS 39 40 43 41 50
SMC ADC: 04 PLACE_NEAR=U4900. F1: 5MV
_—
PLACE_NEAR=U4900. B3: 5MM
35439
+ o> CHER_AMDN 15OAAR_oSMC DCI N | SENSE gy o
1/ o/W
201 1C5439
—— 2200PF
2 -
0201CERM
PLACE_NEAR=U4900. B3: 5MM
GND_SMC_AVSS 39 40 43 44 50 A

Power Sensor: High Side

oL agsenienoca .
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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 GDUTHMnsmNs R
5% NI DTH=
MEOQ‘V RESYL ] £5550
GPU_TDI ODE P 2 g@iﬁn R551E(>)%1 1'1?6??52
Thermmal Di ode: None “ PUAGE NEAR-UB550. 2. 5 1 %,{zlg‘% %"mw
"""""""""""" hl - - LF
' Pl acement Not e: 5551 t U5550 = ab > >
\
' None. , 0. 0022L&M f— EMC1414- A- Al A
' NO_XNET_CONNECTI ON=TRUE 50vf T DFN
T, 402 2| pp1 THERM / Al 7 _GPUTHVBNS THM L
» _GPU TDI ODE N PLACE_NEAR=US550. 3: S5mm 3| pna ALERT* |5 8 GPUTHMBNS ALERT L
» GPUTHVBNS D P 4 |bp2/ DN svpaTAl 9 =SMBUS GPUTHVBNS SDA 2
3 PHACENEARELSSS0. % 5"’"2 5 |ones o3 sveLk |10 =SMBUS_GPUTHMVENS _SCL w
1 GND THRM_PAD
CRI TI CAL 503 ! 0. 002525 L o 1l
DFN10§6H4-3 NO_XNET_CONNECTI ON=TRUE L&\\A/) ) )
2 | CRI TI CAL 402 Thermal Sensor: PCH Proximity (TPOP)
» GPUTHVENS D N PLACE_NEAR=USS50. S: Smm ' Pl acenent Note: ,
i i = ' Pl ace U5550 on top side on top
Thermal Di ode: Left Fin Stack (Tth) Ther mal Di ode: Ri ght Heat Pipe (Th2H) 1 of PCH. !
.............................................. ,
' Pl acenent Note: . ' Pl acement Not e: . e
' Place (6501 on the top side on the corner ' Pl ace @503 under the top side on the corner
1close to the Left Fin Stack. ! 1close to the Right Fin Stack. !
\ \
L o a o a2 e a2 @ @ @ @ @ @ =@ @ = = = = = = = L o o o o e o a2 @ @ @ @ @ @ = = = = = = = = =
Thermal Sensor B: o )
CPU Proximty, Menory Proximty, Airflow
12C Wite: 0x98, |12C Read: 0x99
R5570
s =PP3V3_S0_CPUTHVENS 1 2 PP3V3 CPUTI—éI\/SNS R
mm
iy VR NEHES 22 5570
DDR3JHVENS D1_P “ 2 %ﬁg\ﬂup%s’l%y 1'1?3? 2
Thermal Di ode: Menory Proxinity (TI\/DP) , “ A NEAC 570 2 5 1 402 %,{zlg‘% %"mw
----------------------- - - LF
' Pl acenent Note: 1 — b5, 5
' Place Q6506 on the bottom side, below the 506 E 0. 0025273:'__ EI\/C]HS:IE-?B AlA
i row of Menory device, between 2nd/3rd device.' DFNI%OGG%E NO_XNET_CONNECTI m:'rRché Vo m DFN
Ul e o o o o oot 2 | CRI TI CAL oy 2| pp1 THERM / Al 7 _CPUTHMVSBNS THM L
s DDR3THVENS D1_N PLACE_NEAR=U5570. 3: 5mm 1N 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 |onor oP3 svaLk |10 =1 2C_ CPUTHVENS._ SCL -
CRI TI CAL 504 N GND  THRM PAD
46BL P 0. 0022 - 6 1
DENLOO6HA- 3 NO_XNET_CONNECTI ON=TRUE L&\\A/) ) )
2 | CRI TI CAL 402 Thermal Sensor: CPU Proxinmity (TcOP)
s CPUTHVENS D2 N PLACE_NEAR=US570. 5: Smm ' Pl acenent Note: ,
. . ) ) = ' Pl ace U5570 on top side, on top of
Thermal Di ode: Airflow (TAOP) Thermal Di ode: Airflow (TALP) " the CPU. '
.............................................. ,
' Pl acenent Note: 1. ' Pl acenent Note B e

' Place (6502 on the bottom side, belowleft
runderneath the left fan well in the neck.

T29 Di e

Ther ral Sensor:

3B TP_TBT THERM DP —

' Place (5504 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 | eg.

connector and DCI N connector.

ISYNC MASTER=D1 SENSORS
Ther mal

Sensor s

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

d} Appl e I nc.
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39 @_SNC FAN 0 TACH

Left Fan
s =PP5V_SO FAN LT
s =PP3V3 SO FAN LT
CRI Tl CAL
J5650
FF14A- 5C R11DL- B- 3H
F- RT- SM
6
R5655 Nex=—0O
1 47K 2 7 FAN LT TACH 1 o)
5% 2 o
1/ 16W
M- LF 3 o
o5 TS
f
R5651 NCxXE1o
> Q660 ,
G 2N7002DW X- G NC
- SOT- 363 -
4 STKT 3 7 FAN LT PWM = 51850769

zs@_SND FAN O CTL

39 [T SMC FAN 1 CTL

Ri ght Fan
s =PP5V_S0 FAN RT
s =PP3V3 SO FAN RT
CRI Tl CAL
R5660" J5660
47K FF14A- 5C R11DL- B- 3H
118w JRT-SM
R5665 "oz Nex—0O
47K
39 (T} SMC FAN 1 TACH 1 2 7 FAN RT TACH 1
5% 2 0
1/ 16W 3 o
ety o
o5 S
1o
NC X0
2
B6660
s 2N7002DW X- G Nex—O
- SOT- 363 A
N\ 8Ty » FAN RT_PWM = 51850769

SYNC _DATE=07/29/ 2011

ISYNC MASTER=J5_M.B
TTILE

Fan Connectors

d} Appl e I nc.
®

BTG Ve sz |
<SCH_NUM-| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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3

el sttt | PD FI ¢ CRI Tl CAL
! PSOC USB CONTROLLER ex Connect or 35700 Co
! : FF14~18C R11DL Keyboard nnect or
F- RT- SM
I - USB | NTERFACES TO M.B | g}
I - SPI HOST TO z2 | R5708 ~ 51850848
| - TRACKPAD Pl CK BUTTONS | w2 _=PP3V3_S4 TPAD LAAA 2 Pg&:xs TPAD_CONN DN s _=PP3V3_S4_ TPAD 20
| - KEYBOARD SCANNER | 15w g%:s M R‘r“ ﬁ‘éﬁ%ig égm w7 Z2_CLKI N 210 s _=PP3V42 H _TPAD | —
= =1 2C TPAD SCL 3 39
| PLACE_S| DE=BOTTOM 201 ! “ 0 °
- R5704 _ YPASS=U5701. 49:50: 11 mm | 05, L UF : PPV 54 CUMULUS o 296
: v SRS S1TRAD 2 R PP3 S3_PSOC BYPASS=US701. 48\(&) R 48 S : 2 éséﬂv %ﬂs‘ru NE_W W BTHES: 88M1 =l2C TRAD SDA o «r 7 J8_KBDL 2o
: I 201 6 7 \WB_KBD2 27
I Tbw VO ThGESs 30 | = 7 _PSOC SCLK 712 7 _\E_KBD3 24 0 D
| el |rce704 105705 05706 | TPAD 5V 54 o7 B30 St o o7 6 KB 50
| R5703! p— Q/ Q/ PLACE_NEAR=J5700. 18: 3MVI o+ Z2 SCLK o5 o \S_KBD5 24 o
| 220K 2 32 L CERM é ! L5700 ++ _PSOC_M SO DY « + \i6_KBDG EE DN
I 1/ 280 I FERR- 120- OHV 1. 5A S MSO uld Y e KbDr 22
| 200, 1 ! o _=PP5V_S4_TPAD 1YY Y L2 2] J 7 W5 _KBDB 21
= ! 0402- o MOS| 3 o 20
| - =PSOC WAKE L = WS _KBD23 ., | TPAD 5V: $4 ozt Z2_MX 2o W5_KBDO 20
Bl oKB L V& KBDo2 . PSOC F CS L o o+ \5_KBD10 o
I ¥, JBUTTON DI SABLE W5_KBD21 .. ! 15700 w22 CS L 2lo CAPS: INT . VB KBDI1 85
! 75 T I NTN KBD? | Qs UF w7 Z2_KEY_ACT_L 160 5 R5714  « -\ _KBD12 17 5
' " e BT SH FTREY Ve KbDo | ! 2 10 cetppe reveasron ae o v DLeRB L o vs KBDIS C 1413, oo VB KBDLS 8o
! W\ _LEFT_OPTI ON_KEY V& KBD18 .., I 6201 v £2_HOST_I NTN #lo| 7 iy - ME_KBDL4 Ho
| a7 7 a7 | R5700" e 1, }g\év =2 W5 _KBD15_CAP 14 g
| o|lw|s|m|a|a|o|o|o|~|o|v|<|n = . p 19() 40. - W5_KBD16__NUI 130 —_—
| ol el 3 ) 2l B Rl A KU S KA A K s : PUAGE WERR=05700. 18: 3w 22205§ R5715 w s B KBDL7 25
I O | 00~ FRO T N OO, : Lo70v MRy s KBDIGN 1.9, 2 7 _W5_KBD18 FE by
NNOOOO>So000oNN | FERR- 120- OHW 1. 5A 201, W5_KBD19 19
| - WS _CONTROL_KEY Ip2 300400 d oaoaoaaona p2 2042 WS KBD17 7 a7 | 5 5% ar W& KBD20 9
| wr Z2_KEY ACT L 3p2 1 CRI TI CAL P2 0[4L_ W5 KBDI6N ., 040 LF i 7 e KBDS1 3°
| NCx_3 P4_7 oM T pa_6[40__W5_KBDI5_C . ! TPAD 89 S5 E 40 T WS _KBD22 72
| o m—TPAD_VBUS_EN 4pP4_5 uUs701 P4_4[39 WS KBDI4 ., : G 17UF7 R5710 S KBD23 E g
| NCx— P4_3 CY8C24794 P4_2(38 WS KBDI3 .. 19% " PLACE_NEAR=J5700. 18: 3MWM 40397 SMe ONCPE L LAAA 2 W5 _KBD ONCPRLL 5
NCx—9P4_1 MF P4_ol37 W8 KBDI2 .. ! 2 o ceRm =PP3V42_G3H_TPAD Y, 4°
! w7 _PSOC M SO 1p377 (SYM VER2) pP3 636 W5 _KBDL1 .., | 0301 s T o
[ PSOC_F_CS L dp3 5 p3~4[35 WS _KBDL0 L C57101 ok wr B _LEFT SHIFT_KBOL 3.,
— 33752983 — ! - 0. 1UF w7 WS LEFT_OPTION KBD 2
| -+ _PSOC_MOSI AP3_3 p3 2[34 W5 KBD9 | 1C5750 c@ % W& CONTROL KBD T°
! w7 PSOC _SCLK 10p3™ 1 P3 0[33_W5 KBDS . | JLUF 2 a7 o
I =7 Z2_M SO 1l p5—7 P5_6/32__ WS KBD7 74 | = 2 3;41 CERM : o C
| w: Z2 CS L 12p5 5 P5_4[3L WS KBDL .. www.qdzbwx.com Voo 0402 = 1
| 1 Z2_Mo8l 19p5 3 P5 230 WS KBD2 ., ' U750 =
| w1 _Z2_SCLK 14 p5 1 00N © P5 0[29 W5 KBD3 ;. ! =  F-RT-SM
| SN S~ B N TR [ SLeAAR021 = FF14A- 30C R11DL- B- 31
EEEE@EQ>EEEEEE D7 ! =PP3V3 S4 TPAD 4 N J5713
' G S E RN NNNEEINE ! T R 11 CAL
| L ouT 1|9 WS LEFT_SHI FT_KEY ,, 51880752
= I
I TP_PSOC_SCL W5 KBD4 .. I s —— > -—— our 2|8 WS LEFT_OPTI ON KEY SMC Manual Reset & Isol ation
| TP_PSOC _SDA WE_KBD5 | v B LEFT OPTION KBD  2lin2 '|> —1 a
| TP_PSCC P1_3 = W5 _KBD6 747 QuUT 3| 7 W5_CONTROL_KEY ., Left shift, option & control keys combined with power button cause SMC RESET# assertion
| TP I SSP_SCLK P1_1 TP_I SSP_SDATA P1 0 : o B CONIROLKBD 22 D> Keve ANDSd wi th NEP power 1o i sol ate when MEP s not povered
| I SSP SCLK/ I 2C RS%Ol I SSP SDATA/ | 2C SDA | our AL 6 SMG TPAD RST_L - No 1 PD on CE i nput pin PP3VS_S4 (symbol error)
| Z2 CLKIN ., L —
I 12 _USB TPAD P 1,\3{}\,2 % USB TPAD R P TP P77 : oo R CAPSTEX CAPSEXT—CAPS EX
| '™ (bpava <3 PSOO) , S R5740" R5738!| R5736!
| 4 . _S3_ ! = 10K 10K 10K CAPS: EXT
. 105702 105703 [1C5701 v2 v2 w2 73
| R527402 - TooPF~ L 0. 1UF 4 7UF ! 201, 201, 201, %m152P
o _USB TPAD N 1 2 2 USB TPAD R N T é% T % . gogg, I = ) SOT: 563" HF
| - CERM X X
| 156w 0201 Eh T43 : o _=PP3V3_S4_ TPAD X
201
| BYPASS=U5701. 22 19; 5 . | CAPS: EXT| CAPS: EXT| CAPS: EXT
| = BEPASSEUBOA. 22,1908 [BY01 22: 10111 v | IR5730 |['R5732 |'R5734 .
TS TS I CAPS: EXE
! | 50(/% 50(/% 50(/?) I+ D 8 w
______________________________________________________ 20W 20W 20W N-NECK_W DTH=0. 1
Ic [PINNAME | CURRENT | RSNS | V_SNS PONER BUTTON Dl SABLE TPAD Buttons Disable 2201 2201 201 LNLBJ%ZQSD&R B
= = o SULTON DL oABLE CAP VREF L 6]
TMP102 v+ 10UA 2.55 KOHM| 0. 0255 V| 0.255E-6 W PLACE THESE COMPCNENTS CLOSE TO J5800 V& KBDLS C ] > 7
80UA 0.204 V 16. 32E-6 W @ 1 '26 THI S ASSUMES THERE S A PP3V42_G3H PULL UP ON M.B e 1— KBD15 CAP
3v3 LDO VDD  |60MA (MAX) | 10 OHM (0.6  V 36E-3 W SSMEN37FEEARPE L 2l- 1 WWBFHES: MM
VOUT | 60MA (MAX) |0.2 OHM [0.012 V| 0.72E-3 W ﬁ CAP VREF H 3 T!> CAP_COMP_H
THE TPAD BUITONS WLL BE DI SABLE CAPS: EXT| CAPS: EXT| CAPS: EXT
PSCC VDD 8MA (TYP) 1.5 OHM | 0.012 V 96E-6 W fe¥s e o U WL | R5731 |1R5733 1R5735 GN\D
14MA ( MAX) 0.021 V 294E-6 W T THK S "
LID CPEN => SMG_LIDLLG - 3,42V
18V BOOSTER VI N AMA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W, oo SMCLID | 1 Lbacs - swunic<osov 250w 2/%0w ‘éow -2
- 2201 2201 I\rNEcww BHE
BOM Options available to CSA 5 L . 8 =
TPAD_5V: S4 Original inplenentation off PP5V_S4 TPAD SY_FET:NO Caps Lock LED Drive = i DVN3730UFB4
TPAD 5V: LDO S4 PP5V_S5 LDO power in S4 only R5720 5V TPAD FET FNLOOGHi-
TPAD_5V: LDO_ S5  PP5V_S5 LDO power EAANZ SSNBK15A%\ZA3I‘3% ols STV
Al | RC val ues are TBD ﬁég\/ NOSTET S As W6 _KBD15_C CAP_COWP_H | cAP_COWP_L | ®736 | ®738 | LED Current VESM :
402 CHANNEL P-TYPE 12V
5V TRACKPAD S4 FET TPAD 5V, FET: YES RoS( 0N 29 monm @ 5v z 1 L of f off none e
CRITI CAL 1 0 1 on of f source K
nggg] LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CcAP_cowve L 1|G SIz =
. =PP5V_S5_TPAD =1
_ ‘ T mrﬁ—m - FR5V _S5RS4 CUMULUS ., = A
TR T TPAD_5V_ FET]: YES TR YES :Lil VIRCREEY Brees: 2omy e Snc o oouzor
SSMBK15FV 1 -
SNBKISFY TTES R KEYBOARD/ TRACKPAD (1 OF 2)
TPAD_5V_FET: YEs ° Tg;:_'_: 55 gEr: YES
R57|2(2 0. 01UE Appl e |Inc.
\ 3K, pdvoumaus sq ills BOM GROUP BOM OPTI ONS ® aLAREL
o 50 =P5VS4_EN e JAN TPAD_5V_LDQO S4 TPAD_5V_FET: YES, TPAD_5V: S5 NOTI CE OF PROPRI ETARY PROPERTY:
— 0
= b %g‘g’e TPAD_5V_LDO S5 TPAD_5V_FET: NO, TPAD_5V: S5 I%Lfggs”;hzqggﬁgggﬁix fGT”E
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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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 215 ot KBDLED CATHODEL1 ; 4
w7 _PP_KBD B TV 415 o3 PP_KBD BOOST VOUT ; 4
: SMC KBDLED PRESENT L 615 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

tristate and read SMC_SYS_KBDLED:

If LON keyboard backlight present

516S0899
Keyboard Backl i ght Connect or

If HIGH keyboard backlight not present

PART NUMBER DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

13850811

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

C5810, C5811

CRI TI CAL

15281701

CavBO

371S0490
CRITI CAL CRI TI CAL
L5850
10UH- 209% 1. 4A- 0. 170HM D5850
» _=PP5V_S0_KBDLED 1YY Y\2_KBDLED %ﬁ A N K . . . . . PP_KBD B% "
PSTO41H- CDHA6D14- SM ‘35 M
'R5810 S LRSI PVEGA010BEA Lcsseojicssellcssezjicssesjicsse i
i XV\58502 i%‘o * %%83‘0 * i%‘o * igiﬁ‘o * 5823‘0 P
R %;E‘é’ SMg] —|; X5R. F X5R. F X5R. F X5R. F X7R- CERM
%gé; %gé, 402 2 h 0603 0603 0603 0603 0402
0603 T T 06§3CERM J_
1 Pph KBDBOOST XW L
= NOSTUFF 2
1R5870 |, ASSTHF HSRES
PPVI N SO KBDLED C 237k _L 55%
1/ 16W 2%
| cas50 |+ co05s g T
S % S 18y PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
R X7R- CERM
GND KBDLED AGND T 603-1 T 0402 11650004 2 RES, MIL FI LM 1/ 16W 0, 5, 0402, SMD, LF R5852, R5853 CRI TI CAL KBDBKLT: PROD
B " PVDC_KBDLED y . NOSTUFF
Ly R5871 (. c5871
" Jicess2 - 1o 1168
U - "~ wisw T, 8%
. 2 B : 2402 &%OE?A}A(BD_ED AGND
R5850 .+ GND_KBDLED AGND |~ 8651 U5850 QD .
59 TQFN
%,’Fig‘g’v KBDLED EN 6 |en g NE
’l SMc_SYS KBDLED FILTER 5 |ov E o 12 KBDLED OVP
R5851 KBDLED RSET 3 ke @ KBDBKLT: ENG
s SMC_SYS KBDLED  1afp 2 KBDLER FPW 8 |rpw o RECTPUM R5852
% KBDLED FSW 4 e ol 13 KBDLED CATHODEL R L 2 : KBDLED CATHODEL .,
i KEDLED : e S <epERI NG [NRERHBIER W
| _LEDS 804/ RSET 5853 CRI TI CAL ot 14 \c LKBDLED CATHODE2 R 402 110-2, KBDLED CATHCDE2 .,
NOSTUFFE 1 1 L 1 - : 0. 1%
B854 |'R5855 |'R68561 33pF R5854 NOSTUFE o g ks £ 46 PERGRERRS
L 35FF 40. 2K 137K R5857] & & Ty i
50Y 1/16W 100K T o -
z %gM Q%ELF 1/16W — -
2402
XW5800
SM SYNC_MASTER=D2_M.B_KEPLER SYNC _DATE=12/ 08/ 201
.+ __GND KBDLED AGND ) [ — —

KEYBOARD/ TRACKPAD (2 OF 2)

ST T e |
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s _=PP3V3_S3 SMS

BYPASS=U5920. 14: 13: 8 mm

SMs SMs
PLA | DE=T¢
C5926 1| | C5922 &Y CESIDET® o6 | nosTURF
e VoD VDDT0 R5920'| R5925'
2 10K 10K
-’ i Vs NCX—}¢  U5920 P oK
- Cqa- 1 NCx—, 1/ 20W 1/ 20W SMs
BYPASS=U5920. 14: 13: 8 nm R5924 LI S331DLH [0
10K Lea 201, R5923
5% 101\ Csl 0 _
= 20w 1 | RESERVED 1 2 =12C SMC SMS SDA aD -
21, CRITICAL  ohd 7 SMs ADDR SELECT | 120w
ADJQ@J_NSINTL 11 {| NT1 SDA/ SDI / SDQ_6. 1 2C SMC SMS _SDA R 201
7 _TP_SNMB | NT2 9 [I NT2 SCL/ SPC_4 12C SMC SMS SCL R SMS
~ GND— SV R5922
1
EEEE RS921 LANA 2 =12C SMC SV SCL am e
33850687 59 59
1/ 200 1/ 20w
PLACEMENT_NOTE=See schenmatic for orientation. 201, 201
J:‘ SMB_ADDR_SELECT=0 Addr: 0x30(W)/0x31(Rd)
Desired orientation when placed on top-side (view top): SM5_ADDR_SELECT=1 Addr: Ox32(W)/0x33(Rd)
+Y/\ NOTE: SDA and SCL have internal pull-ups to VDD_IO
+
Front of system
+Z (up) \/
Circle indicates pin 1 |ocation when placed
in correct orientation
s _=PP3V3 S3 GYRO
GYRO GYRO GYRO
1.C5940 15941 1 C5943
LoioF Lo ior L iouF GYRO
-1 10% -1 10% -1 20%
2 %r’ 2 SR’ 2 &AW xR
GYRO 201 201 0402- 1
R5944 (WRI TE: OXDO READ: 0XD1)
10K
50w GRO alg
561 RES/ VDI VDD_T O = GYRO
2 4 N R5946
= 0
s Py APS(gDLgB 33850927 = 8KHZ ! : slcswcoerosd  ame
INT ARE PUSH PULL LGA e
GYRO CS 5lcs scL_spd 2 12C SMC GYRO SOL_R 201
TP 1RO GYRO INT2 L o— 2GR spaspi_spd 3 12C SMC GYRO SDA R GYRO
4
TP_GYRO SYNC - 8 [DEN SDO_SAO R5947
CRI Tl CAL 0 _
TP I RQ GYRO INT1 L - 7| NT1 rEsol 9 L 2 =12C SMC GYRO SDA Va:nXd
14 10 5%
PLLFI LT RES1 1720w
REsz| 11 201
RES3| 12
GND
™
—
PLLFI LT GYRO )
GYRO
1 C5942 L
0. 47UF =
10%
2 &2 xor
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 =% tF
10K 2 2%
5%
1/ 20w 201
5201

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

DI A TAL ACCELEROVETER

& GYRO
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®
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s =PP3V3 SUS ROM

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

Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

1
R6101 C6100 ¢ ®| cmmica
3, 3K 0. 1UF —— VDD
oow BT U6100
, %01 "oR GEoY 64MBI T
WSON
41 40 [TR)- SPI_M.B CLK 6_|scK SI/ Sl oo SPI_M.B MOSI Yan U
SST25VF064C
OM T_TABLE
40 T SPIL_MB CS L 14 ce -
SPL_ W L 3 ] wer SO sal 1 SPI_M.B M SO oD -
4120 7 [T SPI ROM USE_M.B 7 ARST*/ HOLD*
NOTE: If HOLD* is asserted VSS THRM PAD
ROM wi I | ignore SPI cycles. N

SYNC _DATE=01/20/ 201,

ISYNC MASTER=J13 M.B
TTILE
SPI ROM

d} Appl e I nc.
®
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www.qdzbwx.com

L6201 U6201 CONSUMVES 40MA
FERR- 22- OHM 1A- 0. 065- OHM

Y YL

AUDI O CODEC

APPLE P/ N 353S2355
MAX. FROM 1.5V RAIL

PPSV_AUDI O HPANP 51

o [Ty—=PPLVS SO AUDI O . . PP1V5 SO AUDI O DI G
WL RE W BTF-0. 6 M
0201 M N_NECK_W DTH=0. 2 mm
c6210 |t 1CB211  VAMERSY
4. 7UF 0. 1UF
200 0% . PP4V5_AUDI O ANALOG s s s
Bt ’ sor CRITI CAL CRI TI CAL
6219 * CGO 11U4F1 L : 061 U2F13
L . . —— L
i 102%5“ ®218 L G8217 X5R cégr?: 2 2 iégﬂ CERM
55 54 52 51 GND_AUDI O CODEC . P8V 2 0. 1};50 — %L?%UF - SER B
" CRITI CAL CRITICAL 0805 Lip1 < ol w» i 20
s s =PP3V3 SO AUDI O 55 50 51 [TR)-PP4VS AUDI O ANALOG 6221 1 106220 o N ¥ xR cEred TR Py @\D_AUDI O CODEC 5152 54 5
15UF M N_LI NE_W DTH=0. 20| D VA REF VA HP A AUDI 51 52 54 55
M| OFiepe 15 f -
'R6250 'R6210 o 2 2 W M N_LINE wmwﬁuw d 29 VBI AS_DAC
R6252 10K 1R6251 2. 67K 0x% 358 ALy DR L GTHEO. 15Mu a4 P FILTH HPOUT_L| 38 M N_LLNE_W DTHEQ 3 M N_NECK_W DTHEQ 18 AUD HP PORT L ooy 52 s
5% ) >
- SPKRCONN_L._| Ql\/(\)/\/2 iEpr 10K ;j/“zow ©S4206 EN 41 v FILT %201 HPOUT_| 40 M N LLNE_ W DTH=Q 3V M N NECK_ W DTH=0 1M AUD HP PORT R oD 52 ¢
MVERRY = LON % 2402 Tiew , so1 M NCRECK-W BTHE0. 19MM CS%Z:SBB HPREF|_39 M NLLLNE W OTHED 3000 M N_NECK_\W DTHEQ 2000 AUD_HP_PORT_REF o=
1/ 16w e
FG = HIGH Mos” 2402 ss 7 (CE-AUD DM C SDAL 2 |GPI 0O/ DM C_SDA1 LI NEOQUT_L1+l 35 AUD LOL L P o e e
R6§53 SPKROONN_L_I D_R 12_{GPI OL) DY C SRR, LI NEQUT_L1-| 34 AD LOL L N [oOTy 53 78 LFT SUBWOOFER AMP. SIG. SCURCE
o " [D>_SPKRCON R 1D LAANA 2 SPKRCONN R 1D R 14 |l 2 - LI NEQUT_R1+| 36 AUD LOL R P 0D ™ g1 sUBWORER sa s
= 53 (T} AUD GPIO 3 15 _|ePl o8 LI NEQUT_R1-| 37 AUD LOL R N oo 52 78 : !
MeLE - AUD SENSE A 13 |SENSE A LI NEQUT_L2+| 31 ADL® L P {OD * ™ | ET. SPKR AMP. SIG  SOURCE
GPI (B = SPKR AVP SHDN CONTROL LI NEQUT_L2-] 30 AD LR L N oo 5 e ) :
= s 5o Ey-=PPSV3 SO AUDIODIG A LI NEQUT_R2+|_32 AD LR R P oD 52 7
45 |FLvP L NeoUT ro. | a3 AD L2 R N RT. SPKR AMP. SIG SOURCE
43 |FLYC OUT_R2- oo 52 e
C6216 (1 106226 42 |FLYN
1UF 0. 1UF M CBI ASL_16 TP_AUD CODEC M CBIAS .
& T 2 i MRS T
e xR 3 m_H CRITICAL M N_LI NE_W DTH=0. 20MVi i
N CS4206 VoM M NRESW BTHED. 15101
1 M NCNEGKCW DTH-0. 15WM OM—28-C4200 VEOU
= 1 VLIF
LINEIN_L+| 21 NO_TEST=TRUE NC AUD LI P_L_ NC
o HDA BIT GLK 6 |BITOLK LI NEIN G MO 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
17 D A% = < EXT CODE
o 5 [spo MCNL-| 17 AUD M C I NL N T = MC C | NPUT
uiew | Ml N_R+_19
11 * f
7s 17 (0T} HDA SDOUT b | RESET M C N_R-|_20
7s 17 [T HDA RST L TP AUD MC INRP
ZAUD_SPDIE_I N 47 |SPDIF_IN
- Apd_27 CS4206 _VREE_ADC
AUD_SPDI F_QUT 48 |sPDiF_out VREF+_ N CLTIE W DR 2V NC TP AID MC INRN -
M NCREGKCW BTH-0. 250
1R6254 DMC SCL|_ 4 __AUD DMC OK R R6541
2
A | 1 N AUD DM C CLK oD =
20w DG\D THRM PAD_AGND 30w
S0 1 o d 20
| o
1 6224 1|, .|* cB225
= = 1UF—— ——10UF
Frv L v
T AT poLy
0603- SM 0805- LLP-1
R632320
547@ AUD_SPDI F_QL ACK 1 AAA 2
5% ss 54 52 51 GND_AUDI O CODEC M N DD M
%/F-lE\él VOLTAGE=0V
402
DI FF FSI NPUT= 2. 45VRVMS
APPLE P/ N 35352456 SE FSINPUT= 1. 22VRVB
DAC1 FSOQUTPUT= 1. 34VRMS
L6202 DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
N_LI NE W DTH=0. 2
FERR- 22- OFM LA. 0. 065- OHV M N-REGK-W DTHE0. 19mM DAC2/ 3 FSOUTPUTSE= 1. 34VRVB
. Vot racessy
DL: PLACE XW6201 NEAR 5V SOURCE LYY Y Lz oo e o
0201
L6200 M N_LI NE_W DTH=0. 20MM M N_LI NE_W DTH=0. 20MM
X\W6201 FERR. 22- OFRF LA 0. 065- OHM 1 CRENE-YY BTHES: 200 U6200 MK Yy DTS 2ome
Y VoL TAGESsv Ypari7as VoL TAGES7. 5V
8 =PP5V_SO_AUDI O 1 2 _PP5V_SO_AUDI O XW, 1 2 4V5 REG I N SIIN ouT] 1 PP4V5_ AUDI O ANALOG @ 51 54 55
M N LTRE W DTHE0. 60
M N_NECK_W DTH=0. 20MV 0201 CRITI CAL
VOLTAGE=5V R262220 4V5 REG EN 4lEN NR/ FB[3 4V5 NR
s 510 Uy =PP3V3 SO AUDIODIG 1 ANA 2 s
% G\D CRI TI CAL CRI Tl CAL
Y| TER=D1 AUDI O SYNC DATE=06/06/ 201
i Lo 2 &% | Gigs =
i X620 UL — % CODE
T £ T T,y AUDI O C/ REGULATOR
2 xR 1 % 2 X5R- CERM 2 2 X5R. CERM B/ B R
402 0201 0201-1 < U
= G\D_AUDI O CODEC [ o Appl e I nc. - I

PLACE XW6200 BENEATH U6200,

BETWEEN PINS 2 & 5
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

54 51 [TRy-AUD HP PORT L

’ oD
CRI TI CAL
C6300 1
®ier 2 'R6302
201 10K
NC AUD HP ZOBEL L 1%
M N-KERR-W BTHE=B: 38MY . %zow
R6300 55
39
5%
1/ 20W
M-
2012
55 54 51@ GND_AUDI O CODEC
R6310*"
39
1200
281 'R6312
2 10K
NC AUD HP ZOBEL R %7/“2UW
M N_LI NE W DTH=0. 30MV V3
M N_NECK_W DTH=0. 20MV 2201
CRI TI CAL
C6310
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318 100K =TRUE - _
504 PVCCSA_EN — =PVCCSA EN
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° o = LOHGR VERGY o7 | mscereserion 1| macesesiro 5 om C?%WS 0 o s o | e s o om
: ’ 2 1C7987 1C798 -0, 470 1C798 1C7986
=PP3V3_S5_VMON SO Rail PGOOD (BJT Version) - o‘joémp -~ o‘joémp = 10, 4 OOOQII?UF - OOOQII?UF
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1 g\/ ALL_SYS PWRGD 24 39 66 1 2 KH =
12 265, AN -
15}4’ SOPGD C oW =
R7953 502 1% s
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LCD PANEL | NTERFACE (eDP)

CRI TI CAL

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

31 O
w07 _PPVOUT_SO_LCDBKLT 1 []
NC 215
- _LED RETURN 6 EN DY
7 LED RETURN 5 ZH
- _LED RETURN 4 DS
- _LED RETURN 3 DY
- _LED RETURN 2 1o
R9000 - _LED RETURN 1 slg
67 7 9
10 -LCD_HPD D E— LCD_HPD_CONN 2l
+ o LCD FSS olo
7 @y DP_INT_AUX C P C9028 112 0o DP_INT_AUX_P X
0. 1UF | I 38R =h&¥:1 79677 DP_I NT_AUX_N 1213
7 5@y DP_ILNT_AUX C N C9029 12 815
0. 1UF I T38R cemiids N D
15
BEAD_PROBE=TRUE 0]
o —DP_LNT_M._C P<0> C90201H2° oo DP_TNT_M._P<0> 13 o
0. 1UF 1 156K cerddd BEAD_PROBE=TRUE 18 g
7o >—DP_LNT_M._C N<0> C9021 1|2 e DP_TNT_M._N<O> 19 [
0. 10F | I'BE cehts 2015
BEAD_PROBE=TRUE 21
o mm—DP_LNT_M._C P<1> C9022 112 e DP_INT_M_P<i> > 1°
0. 1UF 1 1382 e 55 1°
N LCD PWR EN BEAD_PROBE=TRUE o
™ 7o > DP_LNT_M._C N<1> C9023 1|2 e DP_TNT_M._N<1> 24 [
0. 1UF T 38R ceriids 25 [
1 BEAD_PROBE=TRUE 26
R9010 o m_DP_INT_M_C P<2> C9024 1|2 0w DP_[NT M _P<2> o
0. 1UF | 1382 cerdd1 0
M:lg BEAD_PROBE=TRUE 2815
zb}zyz o mm—DP_INT_M._C N<2> C9025 12 e DP TNT M. N<2> 29 [
0. 1UF | [ 382 cer81 303
BEAD_PROBE=TRUE —
= o —DP_LNT_M._C P<3> 090261H§UU we DP_TNT_M._P<3> 33 [
S 34
0. 1UF [ 155R cerdd BEAD_PROBE=TRUE 35 1°
7o > DP_LNT_M._C N<3> C9027 1|2 e DP_TNT_M._N<3> % 1°
CRI TI CAL 0. 1UF | 38R cemdis = 1°
o
éﬁ(l)(?o% LCD Panel Current XW Short CRI T CAL ECH D
) . 39
1 ET- 2X2-8I N EDP: 1 A, Refdes: XW020 XV\QS&)zO FERR-220- OHM o T°
.+ =PP5V_S0_LCD 2N vour_if4 PPSVR3V3 SWLCD ISNS 1 53, 2 PP5VR3V3_ SWLCD UF, 1{ Y Y Y )L2 +PP5VR3V3 SW LCD a1 g
oM 3. 080 35"
dune vards | VLTRGBS 25 RGBS, 3" o | VR S
THRM C9001 C9002 1
©9009 * b 1C9011 [+ 9012 0. 1 L 0. 10F 51850829
0. 1UF 6 7 == Oyt UF %&%Q/F 8% o 8% T 90031 C9000
BT 2 e T % X5R- GERY XoR- CERN T000FF ——  T000RE -
XTR- GEEN 0402 603 IR g’%" 2 e
NO_XNET_CONNECTI ON=TRUE =
=+ RO011
1 M 2
s =PP3V. LCD 1/5 By NOXNET_CONNECTI ON=TRUE
. 0" Ro012
LCD Panel HPD & AUX strappi ng NOXNET_CONNECT! ON=TRUE LKA 2
1RO003 NO_XNET_connecTi on-B99 002 NO_XNET_CONNECTI ONg
™ BEAD- P%ﬂs'%) R9013
5% 1
B2 oo DP_INT_M__P<1S, 1M
2201 NO_XNET_connecT! onB3$99 003 1/ NOXNET_CONNECTI ON=TRUE
BEAD- PROB B oY R910M14
1067 - DP_LNT_AUX N oo DP_INT_M._N<1S! 1 2
o LCD_HPD_CONN o, ; DP_I NT_AUX_P NO_XNET_COWECTI NBRO004 () NOXNET_CONNECTI ON=TREW
BEAD- PROB R9015 o
o 1M
067 DP_I NT_M._P<25 1 2

'RO001
1Y
ow
5201

NO_XNET_CONNECTI ON=TRUE

5%
150w NO_XNET_CONNECTI ON=TRUE
1 RO016
1 M,
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NO_XNET_CONNECT! 0\:899006%)

5%
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eDP Di spl ay Connect or
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=PP3V3_S0_DDCMUX

DP_TBTPA _DDC CLK

On singl e-port
NEVEI

16

DP_TBTPA_DDC DATA

DP_TBTPB_DDC CLK

14

10

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. ;; 1°W ;; 1°W ;; 1°W ;; 1°W
R SEND AUXCH THROUGH CROSSBAR! 2 2 2 2
3 1 C9/12UEF3:O
— Qs
g 2
u9200 402
TS3DS10224
ENA N
e CRITICAL 120
I NA- outal- | 19
U0+ 18 DP_TBT$NKO DDCICLK s
urro- | 27 DP_TBT$NKO_DDC|DATA s
SAl sa0 15
ENB
| NB+ outBL+ 8
I NB- ouTel- |7
outBo+ 8 DP_TBTGNKI DDCICLK
aureo- | 2 DP_TBTSNKL_DDC[DATA s
sBI %9 seo 11
8 =
wn —
o~

SYNC_DATE=MASTEH
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DDC Cr ossbar
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69

69

TBT_A_HPD

NO_XNET_CONNECTI ON=TRUE

TBT_A _CONFI GL_RC

TBT_A CONFI &_RC

*

1 1
o5z [t g
1/2%‘@ ow NS
201, |,201 XTR GHRY

1
icﬂﬁ35 ﬁgﬁﬁl
2 1 oy $ Jow

0201 2201

DP Source nust pul |

down HPD i nput with

greater than or equal

to 100K (DPv1.la)

Sink HPD range

High: 2.0 - 5.0V

Low ©0 - 0.8V

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PP3V3 SW TETAPWR
o
138S0811 1 CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA C9415 CRI TI CAL
C9420 ! C9421 ' |*R9427 R9429'
3. 3V/ HV Power MUX Lé . 1Lé°/ = 210K 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 1 %H%L =
tomnal o Mn e - CBTL05023 1 09425
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 IR BI ASI N Bl ASOUT| 2 R P
1 1 §1UF IHVS3  BOOMA  B30mA  930mA (assumes 3S, 9-12.6V, 7.5-117W DP AUXI O EN 5 3
Aghf o/ —_— i( og C9430 N 5 70 25 (TN AUXI O_EN
EYBg TXSR CEgg* 2 X3R; CERM PP3V3_SW TBTAPWR 70 sy DP_TBTPA_AUXCH C N 0 1UF m = DP_TBTPA_AUXCH N 7 laux =
19 vapaout 18 NS : 0 ss¢my_DP_TBTPA_AUXCH C P 431 11157 = DP_TBTPA_AUXCH P 8 [aux+ Auxi O |_23 DP_A_AUXCH DDC N _ 4 76
V3P3 =3.
o =PPHV_SW TBTAPWRSW 20]) 12 PPHY_SW TBTAPWR 0. 1UF I'%“EM DP_TBTPA DDC DATA 4 |poc pat AU o 22 DEA AUXCH DDC P oo e
1809 e ol ou([1a T NE(_?Cg\{IDTH: : « (m>_DP_TBTPA_DDC_CLK 5 oo ak TOT Rt B sk
7 | jvHv
OM T_TABLE 09415 C9410 1 ORI TI CAL 09.485 R __1%3&86__1%:94 9432 1112 o IBT_A CONFI GL_BUF cA peT|_18 TBT_A CONFI GL_RC
o — 41 }Lé%—— 0%, T 30% 0 5 p—DP_TBTPA M_C P<1> 0 22UF I—W = DP_TBTPA M._P<1>
égCERM é CD3210A0RGP X5R- GERM 2 2 GERMXSR |2 S8R o m—DP TBTPA M._C N<1> 943312 2 = DP_TBTPA M._N<1> DPMLOH_19 DP_A_LSX M._P<1>
16 |rRsvD RSVD| 15 0. 22UF| 8% B23Y » mm_TBT_A LSTX 14 | s1x pPMLO- |20 DP_A LSX M._N<1>
v TBT: LSX_A_R2P/ P2R (PIN)
=TBTAPWRSW EN 5 |en | SET vapg 8__ | TBTAPWRSW | SET_V3P3 o PP3V3_SW TBT/ CReTICAL TBT_A_LSRX_UNBUF 13 || srx
@D TBT_A HV EN RC| 1l en  1sersq10 | TBTAPWRSW I SET_SO 249480 » —1BT_A DP_PVRDN & 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 o
TBTHV: P15V TBTHV: P15V Ve D _THVPAD
—aD_ Ty@ 410 1 411 1 412 33 {01} TBT A LS 4ty AS R9426 olal © 1R9428
12v: See R9410 R9 R9 vy=8 iM 34 100K
B A D 22. 665 228 6K 35 5K C9460 L 1 28% $ow
petow 1/ 20W 20w 20w _ = de o0 .
2015 2201 2201 ] G\D 2 2
. TBTAPWRSW | SET_S3_R <RV3P3> M=
TBTAPWRSW | SET_SO_R l
TBTHV: P15V TBTHV: P15V =
R94131 1R9414 Si ngl f It r ot tl n =
22.°6K 22. 6K Tond rel e B RS
1/ 20W Sow Shar ?‘R“‘c‘n".é??fxlgm a
201, )51 Thunder bolt Connector A
For 12V systems: <RHVS3> <RHVSO> I'LIM = 40000 / RI SET FERR- 120- OHM 3A
1 PP3V3RHV_SW TBTAPWR
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTION | = 1 SYERN S
11850145 2 [ res wr Fiimu1ewi7. 8K 1, 0201, svp LF | R9410, R9413 TBTHV: P12V %:961109 1 AT R9401
118380145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9411, RO414 TBTHV: P12V ’ éLéo/z_ TBTACONN 20 _RC 1 1
X7R- = -
Noni nal ™M M Sﬁgy 1 1 VOLTAGE=18V ) 1/5?6W
| HVSO/S3  1120mA  1090mA  1170mA (12W i ni mum) = a * & 8 e (";‘":“‘C:
P a7
( h Cs)
9474 1112 et oir o o op o oo ., TBT A R2D P<0> IS I'm TBT A R2D C P<0> v v
7 w7 @ IBT_A_D2R_P<0> 0 4TUF &gu% 7V 0 TBT_A_D2R C P<0>, - - b - - TBT_A_R2D N<O> 9471 1|2 TBT_A
o s TBT A D2R N<O> 9475 A X5R-201 : TBT_A D2R C N<O> - - CRITICAL § 5 - & TETACONN 7 C 0. 22UF| | 38% B,
ad - TBT: TX_0 .
A U T - a0 Vo e
oo R9494* 'R9495 / 53'5250"0 s A oo
- 1K 1K R9471
1/ 21 20W 82 MDP- D1 470K
201 %1 O Hpp  F-RT-TH G\DO o 20w
2 2 B4 10 conFlaL  M-_LANEOP g 1
o TTTROAT78 470k 2 | :g O CONFl G2 ML_LANEON 2
2 VYV 15300 a2 GNDL
76 22 DP_TBTPA pP<3> ng‘ 72%;: I—zw—ﬂm 2 DP_TBTPA_M._P<3> 2 -— - B10 3 M. LANESP M,iLANElpg- - C DP_A_LSX M._P<1> ¢
7 3 [y DP_TBTPA_M._C N<3> 479 112" 2t s DP_TBTPA M__N<3> pid - B12 | 5 v LanEsn M_LANEIN ol Bl pal - DP_A LSX M._N<1> 4 46
g B14 p - B13 h g
0. 22UF | I 38% §.3Y TBT: Unused RO479 470K 1,pp 2 O G\D4 G\ o TET: LSX_RRPI P2R (PIN)
- s B16 M._LANE2P B15 -
O AUX_CHP — O
:;2 O AUX_CHN ~ M_LANE2N g :i;
O DP_PWR RETURN .
PORT B P
2. 2K Sdg SBIN,EL% SHIELD PI NS J 9473559
0 e Mﬁ}é/ %ZOW osa 4| I'%?E_WY‘ TBT_A R2D C P<1> B
(Both Cs) 201 1 (Bc(h D's) A 9 0. 22UF 2i <
C9476 aovopime 2| |2%0 o D9498 K EEPERE - e IBT_A R2D P<1> Y LR TBT A
. TET A DPR P<l> . TBT A D2R C P<1> 7 TBT_A D2R1_AUXDDC P - & TBT A R2D N<1> ¢ 0.22UF
76337 TBT_A D2R N<1> 09477 X5R-201 TBT_A D2R C N<1> D9499 A K  TBT A D2R1_AUXDDC N o o e ’
AV X5R- 201 BARIU-UZT I: o L -
CRI.TI CAL 514-0836 —
@D VO DTRUE L9498
650NH- 5% 0. 430MA- 0. 520HM
7600 _DP_A_AUXCH DDC P 2 1 eovaoTme o
16 00 _DP_A_AUXCH DDC N 0603 -—
94981 1 C9499 CRI 2 CAL o 3 1or 80 potection
30%;:: OPF 650NH- 5% 0. 430VA- 0. 520HM L e
G 2 2 CERM 2 1
01 1
0603 SeeTE

D N<1> 733 76

SYNC_DATE=11/14/ 201

Istc WASTER=)5_M_B_KEPLER

Thunder bolt Connector A
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8 7 6 5 4 3 2 1

PART NUMBER | QrY 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 11 |'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 vob TBT B Bl A 70
. =PP3V3_s4 TBTBPWRSW + BB 56~ =3
Lvars Mi:);:; m:ﬁ; m::: SI GNAL_MODEL=TBT_MUX CBT'_IK/(();’\?ZS 1 C96U%5 D
CR&'GCE‘?; CRC';g'GCé% 19681 | v wom ssom som (assures o szwe - mp_TBT_B_C O SEL Lsiasin Bl asour| 24 ~ %t
1 1 §1UF IHVS3  890MA  830mA  930mA (assumes 3S, 9-12.6V. 7.5-11. 7w DP AUXI O EN 5 XgR CERM
o/ —_ i( og C9630 N 5 69 25 (TN AUXI O_EN
EYBEA%PX TXSR Cﬁgg* 2 Ogo-lcew PP3V3_SW TBTBPVR , 70 sy DP_TBTPB_AUXCH C N 0 1UF I'E%“E?%‘ .« DP_TBTPB_AUXCH N 7 |aux- =
19 VapsouT, 18 NS - 0 ssmy_DP_TBTPB_AUXCH C P 3T 1115 .« DP_TBTPB_AUXCH P 8 [aux+ AUXI O | 23 DP_B_AUXCH DDC N 1
V3P3 =3. IQ—G—3—|
o =PPHV_SW TBTBPWRSW 20]) 12 PPHY_SW TBTBPWR 0. 1UF I'%“EM o DP_TBTPB DDC DATA 4 |poc pat AU o 22 LP B AUXCH DC P v v
18V Max T_G) out( 14 @!ENEEC%DTWSI 3% W o omy—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 ,
OM T_TABLE J_09615 C9610 1 ORI TI CAL C9.685 R __%3&86__%:96 9632 11> « o CONFI G1_BU CA_DETOUT  CA_DET CONFI GL_RC 4,
o — U9610 10% T 0%, T 309 0 5 p—DP_TBTPB M_C P<1> 0 2oUF m = DP_TBTPB M__P<1> 11 |ppy
T%(gcarem é CD3210A0RGP | X5R Gt 2 —F By sR |2 535 o O DP_TBIPB M C Ne1> (9633 12 - . DP_TBTPB M_N<1> 10 |pp- DPMLOH_19 DP_B LSX M_P<1> 4
16 |rsvD RsvD]| 15 0. 22UF IZBEB8Y o gy TBT_B_LSTX 14 | s1x oPmo-| 20 DP B LSX M._N<1> 46 —
v TBT: LSX_A_R2P/ P2R (PIN)
=TBTBPWRSWEN | 5|y |seT_vapd 8| s TBTBPWRSW | SET_V3P3 e A TBT_B_LSRX UNBUE L3 IR
wmm TBT B HV EN RC| 1ilwen  1sersq10 | TBTBPWRSW I SET_SO 249860 » BB _DP_PVRDN & oe_pD
o o [y =TBT_SO_EN 17 |so |seTsd9 | . TBTBPWRSW | SET_S3 SoTgol 5 » @m—DP_TBTPB_HPD 12 JHpoouT HPoL_L7 TET B HPD o
TBTHV: P15V TBTHV: P15V Ve D _THVPAD
—GD . TRY 10t |3 11 1 12 = qom—1BT B LSRX 4ty AS R9626* P I S 'R9628
L/ bel ow S 1% 7% 1% 19660 1/ 200 250w
1/ 2 20w 20w i }UF de S8
2015 2201 2201 Tz i{’ G\D 2
TBTBPWRSW | SET_S3_R <RV3P3> BHEM —
. TBTBPWRSW | SET_SO0_R l
TBTHV: P15V TBTHV: P15V = C
R96131 1R9614 Single-fault protection =
22.76K 22.6K et Tex e BSTES ED
1/ 2 ow SingTe R on | SBT VaP3 oK
205, ],%1 L9600 Thunder bolt Connector B
For 12V systems: <RHVS3> <RHVS0> I'LIM = 40000 / RISET FERR- 120- OHW+ 3A
J 2 __PP3V3RHV_SW TBTBPVR
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON = 0603 R : o
C9600 1 AT R9601 01UF
118S0145 2 RES, MIL FILM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V 0. 01UF —— 12 P
e TBTBCONN_20 RC 1 2 - G5B
11850145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V XTR GERM 2 = 5 A
Noni nal Mn Max 1 C9601 VOLTAGE=T8V 1Q\§:2W
| HVSO/S3 1120mA  1090mA  1170mA (12W i ni mum) = == Qs 01UF &8 e N TRE
(ﬁ;j‘v:lxcrmf ég CERM (0-18.9v) 7 (B«}lh C;) p—
9674 ; 0462 _— o or o oir ——— — 670 1 w537 IBI B R2D C P<0>
735 7 TBT_B_D2R P<0> . TBT_B D2R _C P<0> - - T bl - $E¥ g gg Ezgz Cg%%fufl SR 0201 TTRT B ROD G N<0> P
707 TBT_B D2R N<0> _ (9675 AW X5k 20T 2 ; TBT B D2R C N<O> < pal L h - -t | B
@——\_UWW - - CRI TITAL — TBTBCONN 7 _C 0. 22UF >
S 2 T T : o e
anvaome R9694'| |'R9695 7 Nea00. ) ; a0 oo
1K 1K 'RO671
% 5% MDP- D1
1/ 21 20W 470K
% A5 wpp FR-TH GNDO o AL 2%,
201, 2201 ow
2410 conFlGr  M_LANEOP o L A3 - 1
T TTTRE678 470K 1 2 | ﬁg O CONFIG2  ML_LANEON g 2? 2
C9678 1|2 o 15 O a2 GNDL o : >
- DP_TBTPB P<3> 0 22UF I—znw—ﬂv\ = DP_TBTPB M _P<3> #1550 — - A0 [ 5 i anesp ML_LANEIP G| A9 - & DP_B_LSX_M._P<1> 54
7 s my—DP_TBTPB M._C N<3> XoR 0201 = DP_TBTPB M._N<3> — - A2 | 5 U aNEsN ML_LANELN G | ALL bl DP_B LSX M._N<1> , B
‘&6—9—| g Al4 - - A13 h
0. 22UF | 8% §23Y TBT: Unused RO679 470K 1,pn 2 | | e gGNm " LAﬁ;gfjg e TET: LSX_RRPI P2R (PIN)
o AUX_CHP —
AS M 201 AL8 | O AUX CHN  ML_LANE2N | AL7
A20 o DPJ;V\R RETURN Al9
= Pm—r A GND_VQ D=TRUE
: ; CRITICAL SHI ELD PI NS J C9672(BM c9
20W G\D_VOl D=TRE
ﬁ}é/ % JI1ddd1d 4” S5UF I’%?E_WY‘ 3y IBT B R2D C P<1> ;v
9676 5" Y coraoie 2| 2% e 09698 (e B9 &% - e =1 TBT B R2D P<l> 967315 TBT_B_R2D C N<1> -
57 qomTBT_B_D2R P<1> e N TBT_B_D2R _C P<1> =712 TBT_B_D2R1_AUXDDC P | 5140836 - e =7 TBT B R2D N<i> 0 220F 5y
7057 o} IBT_B D2R Ne1> 9677 TBT B D2R C N<1> D9699 Al K x TBT B D2R1_AUXDDC N s
‘—o—n—ru&i. L-zcﬁb ‘-Bmu—mﬂ-l >|—rsn=7—r' - L
RV X5R-201 ao Yo oiTRE = 1)
@0 va o e CRITI CAL A =
L9698
650NH- 5% 0. 430MA- 0. 520HM
710 _DP_B_AUXCH_DDC P 2 1 ooapme .
70 _DP_B_AUXCH DDC N . 0603 - )
C96981| [:C9699 FYDSAL P ——
S0RE —— QPF 650NH- 5% 0. 430MA- 0. 520HM L on A coupted sionals
G gavl 2 2 CERM 2 (Y Y Y Lt
01 1
0603 SeeTE
» _TBT_B HPD . A
W SYNC DATE=11/ 14/ 201
. TBT_B_CONFI GI_RC C9602i op Source must pult - |
v o TBT_B_CONFI G2_RC ) 0.01 % down HPD i nput Wi th Thunder bol t Connector B
- reater than or equal DRAW T\
r. ghl 2 o . <SCH_NUV>
R9652!| ['R9651 09694 109695 'R9641 o1 o oK (vt 2 d} Appl e I nc. i
1 28% i,é : —— 3R0PF %ow = Sink HPD range 8 <E4L ABEL>
2 19% ru Hoh 2.0 5o0v NOTI CE OF PROPRI ETARY PROPERTY:
2012 2201 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 FCLLONI\G
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 96 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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FDC638APZ_SBMS064

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ

CHANNEL P- TYPE

RDS( ON) 43 nChm @. 5V
5% 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 0 VOLTAGEST2. 6V PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!!
i ~ AND PPBUS_SW BKL
603-TF = ON THE SENSCR PAGE
BOTTOM —
(]
L CDBKLT EN DIV o _=PP5V_SO_BKL *1L9710, @701, D9701, C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER.
1 e rEasL710, 2. a0
9789 ORI CAL s o ot oo o 2 R TT CAL 9715, C9716 SHOULD BE PLACED I N T- BONE. SAME FOR C9718, C9719
4 71 71 LD BE PLACED ON T | DE. PLA 71 71 BOTT | DE
%?E‘év poun 20009 4E0) Losarm D9701, 9715, C9716 SHOU CED ON TOP S CE 9718, C9719 ON BOTTOM S
2402 e PPBUS_SO_LCDBKLT PWR s eewiono.s s PLAGE_ NEAR-L710, 1: 1M VCLTAG'E\‘=12. 6V 4 KLT PWR SW O AE|,>—I|_ K LA NEADBT01. 2 5 PLAGE NEAR-D9701. 2: 1M PPVOUT SO LCDBKLT ;. 0
- . 30C- SM ) .
T Lo I A s | o | mna gy [an | gy, ORI
1 1 1 1 1
v > 2%”1 L Z55uF ZOUF -2, 2UF — 2. 2UF —L T000PF
—F 5B 462 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEAT AS SHORT AS POSS| BLE 2 %g%/@m? %%gg‘f 2 %glg(fm 2 1%1‘[JICEW 2 %‘goZCE”"'
— e om
. - ;
- LCD BKLT EN | = acE rEas o701 2 0
acE rEas o701 2 0
,=PP3V3_SO_BKL_VDDI O
PLACE NEARALO710.2: 3 R9708*
PLACE NEAR-LO7OL. 22: WM 1C9714 (1 C9710 |1 C9711 s " 63. 4K
R il
s o> BKLT_PLT_RST L 2 XIRCERM |2 & Eﬁl —F 04§-ZCERM CRI TI CAL 4022
=5
S1 7308DN
BKL_FET L4 K-1212-8
MR WBHED 5 [ || RO709
— 59. 0K
112(3 1 1%%
o 8 8 Vs,
VDDI O VLDO VIN
9701 il
5P LCDBKLT: ENG
NE._ ! ) °
6 o 5 2a g sw M NRESR-WBHHES: BsITy s s
RQ717 R9717- R9722 CAN BE OOHM I N PRODUCTI ON, ADD BOM CPTI ON
BKL_ESET S Jrser X Fel 21 BKIL_FB 110.2, LED RETURN 1
BKL_FLT 20 riiter @ ouraf 12 BKL | SENL - ] 1/1JF6W1% FRER- o m
2 5 mm
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESS BKL_| SET 3liser  F  oure| 13 BKL I SEN2 MRERECRWBHES. o™i 5y L CDBKLT: ENG
»_=12C BKL_1_scL R9753 o LAAA2 BKL_SCL 10 |sax ¥ aursl 14 BKL 1 SEN3 e :
5% 17'I6W M-LF 402 ] 10.2
BKL_SDA 11 lspa oural 16 BKL | SEN4 % LED RETLRN 2 M NERERR-W BFFES: 3
= 0 2 17 1% . — - Ommn
«»_=12C BKL_1_SbA RO757 LAAA 258 1/ 16w VE-LF 402 LVDS_ BKL_PWW RC PV auTs BKL_| SEN5
R9731 . _TP_BKL_FAULT 7 _|FAauLT outel_18 BKL_| SEN6 LCDBKLT: ENG
o _PPBUS SO_LCDBKLT_PWR A~ . BKLT_EN 4 Jen vsynd_19_BKL_VSYNC R 9
801K 2 RO715 CRI TI CAL 2 LED RETURN 3
1% N 1 1% a )
k/%sl\év 19/0K IZI.?OOQIZGE §| 22 1%K755 02 ) - ;
o ( EEPROM [shoul d set EN_| _RES=1) Eé‘jlﬂg e 8 8 ™Y %o ez io o LCDBKLT: ENG
g 2 RO714! 2162 S e st R9720
16.2K ¢ 1 _LED=22. 7MA 3| Sl(APN: 35353376) ,10.2, LED RETURN 4
= b3 1 TLED=3691 R sex PV RES = 9+3 T REEWEE o T REWBES 55
“022 716" o " o
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 3t STUFF 4023 N % 2 LED RETURN = . e
4oz 1C9704 MNRESRWBTHES 30 ) g2 TR oM
%gpp XV9710 e
f 40%,, BKLISGND 1 oo » e |2_(2:DBKLT: ENG
N . PLACE_ NEAR=US70L. 9: 10
L VNt 1 BFFES: 2 WY . 1102, LED RETURN 6 D
PLACE XV®710 AWAY FROM U9701. 1-AND U9701. 15 MRERER-W BFFES: 30™n (1% M NERERR-W BFFES: 30"
ADD VI AS | N TPAD OF U9701 "
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
116S0004 6 RES, ML FI LM 1/ 16W 0, 5, 0402, SMD, LF CRI TI CAL LCDBKLT: PROD W SRS
RO717, 718, RO719, R9720, RO721, R9722

LCD Backl i ght Driver

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

11 NOT TO REPRODUCE OR CCPY I T

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

(LP8545)
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CPU Signal Constraints

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

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

NOTE: 7 mi| gap is for

VCCSense pair,

which Intel

says to route with 7

m | spacing without

speci fying a target inpedance.

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

VEI GHT

CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 MM
CcPU_COWP * =4X_DI ELECTRI C 2 CPU_VREF * 12 ML
CPU I TP * =4x_DI ELECTRI C 2

CPU_VCCSENSE

*

=6X_DI ELECTRI C

P

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

PHYS| 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

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 PCIE DM _S2N P<3: 0> 71018
oM _s2n PCl E_85D PCLE DM _S2N N<3: 0> 7 10 18
DM s PCl E_85D PCIE DM _N2S P<3: 0> 71018
DM s PCl E_85D PCIE 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 PCE 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—ERL_INT CPU 50S CPU_AGITL FDI I NT 1018
Co—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU P 71117
O—DM_CaK100M K PCOE 90D| QK PAE DM _CLK100M CPU N 71117
CO—CeUEDP caw CPU 27PAS CPU_COVP CPU_EDP_COWVP 10
CO—CRUPEG cave CPU 27PAS CPU_COVP CPU_PEG_COWP 10
O—BU GG CPU 50S cPy I TP CPU CFG<17..0> 10 24
O—XE_aK CPU K POE 90D| QK PAE | TPCPU _CI K100M P 117
O XE_aK CPU K POE 90D| QK PAE | TPCPU _C1 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
EO—DBLL_REE O KI20M K POE 90D| QK PAE DPLL_REF CLK P 17
O—DBLL_REE O KI20M K PCOE 90D| QK PAE DPLL_REF CLK N 17
X 1Dl CPU 50S cPy I TP XDP_CPU_TDI 11 24
O—XDE_ 10 CPU 50S cPyU I TP XDP_CPU_TDO 1124
XM CPU 50S cPy I TP XDP_CPU_TMS 11 24
XTI CPU 50S cPy I TP XDP_CPU_TCK 11 24
>_TRST_1 CPU 50S cPyU I TP XDP_CPU TRST L 1124
CO—XDE_EPM CPU 50S cPyU I TP XDP_BPM L<3. . 0> 11 24
CO—XDE_EPM.L CPU 50S cPy I TP XDP_BPM L<7..4> 11 24
— il CPU 50S cPyU I TP XDP_DBRESET L 11 24 25
O XDE_PRDY_| CPU 50S cPyU I TP XDP_CPU PRDY_ L 1124
CO—XDE_PREQ | CPU 50S cPy I TP XDP_CPU PREQ L 1124
[O—CPU CATERR | CPU 50S CPU_AGITL CPU CATERR L 11 3
CO—CRUPROC SEL_| CPU 50S CPU_AGITL CPU PROC SEL_L 11 20
O—CRU BEl CPU 50S CPU VID CPU_PECI 11 20 40
O CRULPROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 11 39 40
>_CPU_ CPU 50S cPyU 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_AGTL PM _MEM PVWRGD 11 18 27
CPU 50S CPU_AGTL CPU_PWRGD 11 20 24
CO—CRU SM RCOVP CPU 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 CPUVID CPU VI DALERT L .
CPU 55S CPU VID CPU_VCCSA VID<1..0> 13 58
CPU 27PAS cpy veesense | CPU_VCCSENSE P 13 61
CPU 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 27P4AS cPy VCCSENSE | CPU VCC VAL SENSE P 10
CPU_27P4S CPU_VCCSENSE | CPU VCC VAL SENSE N 0
CPU_27P4S CPU_VCCSENSE | CPU AXG VAL SENSE_P 0
CPU_27P4S cPy VocsENSE | CPU AXG VAL SENSE N 0
CPU 50S CPU_AGITL CPU_VCCSASENSE 13 58
O CBULMEM VREE CPU VREE PPCPU_NMEM VREFDQ A 10 3
CO—CBLLMEM VREE CPU VREE PPCPU_NMEM VREFDQ B 10 3
CO—CBULMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ A 25 a1
CO—CBLULMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ B 20 a1
O—CRU MEM VREE CPU VREE PPOV75_S3_MEM VREFCA A 25 a1
CO—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 2

Sy DATE=09/ 13/ 201
——

Iwm \nSTER=)5_ .8
TIeE

CPU Constraints

d} Appl e I nc.
®

i 2ry A
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CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY I NC.

ERTY_OF APPLE
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Menory Bus Constraints

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

DQS to clock matching should be within [CLK-139.73mm] and [ CLK-30.48mj.
mat chi ng should be within 0.127mm inter-pair
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Om] of CLK pairs.

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

CLK intra-pair

DQ DQs/ A/ BA/ cnd si gnal
Maxi num | engt h of any signal

SOURCE: Chief River

spacing is 4x dielectric, CLK is 5x di
fromdie pad to first DRAM device is 139. 7nm nax,

SFF Platform DG Rev 0.7 (#460452), Secti

mat chi ng requirenent.

mat chi ng shoul d be within 0.508nm

el ectric.

on 2.6.3

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM 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;:"
MEM 37S * =37_OHM_SE =37_OHV_SE =37_OHV_SE =37_OHM_SE =STANDARD =STANDARD‘ o
MEM 40S * =40_OHM SE =40_OHM_SE =40_OHM_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 ?
MEM _CTRL2CTRL * =3X_DI ELECTRI C ?
MEM _CTRL2MEM * =3X_DI ELECTRI C ?
MEM_CMD2CVD * =2X_DI ELECTRI C ?
MEM_CVD2VEM * =3X_DI ELECTRI C ?
MEM_DATA2DATA * =2X_DI ELECTRI C ?
MEM_DATA2MEM * =3X_DI ELECTRI C ?
MEM_DQS2MEM * =4X_DI ELECTRI C ?
MEM 20THER * =6X_DI ELECTRI C ?
MEM_DCBL2BL * =4X_DI ELECTRI C ?
MEM_DQCH2CH * =6X_DI ELECTRI C ?
Menory Bus Spaci ng Group Assi gnnents
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET
MEM _CLK MEM_* * NEM_(:LKZNEM MEM_CVD MEM_* * NEM_cwzn)EM
MEM_CVD MEM_CVD * NEM_OVDZC‘ND‘
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI miRULéiéE.f4
MEM_CTRL MEM_* * n/EM_crann)E}\h o MEM * _DQ BYTE* MEM_* * nEM_DATAzA)éM o
MEM_CTRL MEM_CTRL * NEM_chLzéréL o NMEM *_DQ BYTE* =SAME * NEM_DATAzDA'i'A o
MEM A_DQ BYTE* MEM A_DQ BYTE* * NEM_ImLZ‘BI:
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET VEM B_DQ BYTE VEM B_DQ BYTE N NEM_DQBLzB L~ =
NVEM DOS VEM " . MEM DQSZVEM MEM_A_DQ BYTE* MEM_B_DQ BYTE* * NEM_IxCHZ‘CH‘ :
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE

to |last DRAM device is 194.31nrm nmax.

Menory Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO MEMA QK MEM 72D MEM O K MEM A CLK P<0>
O MEMA K MEM 72D MEM O K MVEM A _CLK N<O>
O MEMA CONTL MEM 37S MEM CTRI MEM A_CKE<1. . 0>
CD—MEM A _CNTL MEM 37S MEM CTRI MEM A_CS_L<1>
CD—MEMA_ONTL MEM 37S MEM CTRI MEM A CS L<0>
D MEMA ONTL 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 NEM CAVD NMEM A RAS L
O MEMA D MEM 40S MEM CMVD 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] VEM 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>
O MEMA_DQ BYTE3 MEM 50S MEM A_DQ BYTE3 NMEM A DQ<31. . 24>
O MEMA_DQ BYTE4 MEM 50S MEM A_DQ BYTE4 NMEM A _DQ<39. . 32>
O MEMA_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 MEM A 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<O>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A XE1 MEM 85D MEM DQS NVEM A DOS N<1>
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_P<2>
O MEMA DQS2 MEM 85D MEM DQS NVEM A _DOS N<2>
oMM A 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 DGS7 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 O K NMVEM B_CLK N<O>
D MEM B ONTL MEM 37S MEM CTRI MEM B_CKE<1>
CD—MEM B ONTL MEM 37S MEM CTRI MEM B CKE<0>
O MEMEB 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 CMVD NVEM B_RAS L
O MEMEB QD MEM 40S MEM 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 NMVEM B_DQ<31. . 24>
CO—MEM B DQ BYTF4 MEM 50S VEM 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 BYTE6G 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 XE1 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>
O MEM B 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_DQS_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>
CO—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 .
[ —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
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
ALLOW ROUTE == [CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 717 37
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?:’» QATAiHI‘niR?r) QATA7QOD SATA SATA HDD RZD C N e
SATA_90D . o0 amorer ~90_ae0t PR ~90_a 0t FF -90_a ot FF =90_an 0l FE =90_am 0l FE [CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R P 717 a7
- [O—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R N 717 37
saTa 3752 . s amse a7_omase a7_amse a7_amse a7_amse a7_amse
SATA_50SE . =s0_amse =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM SE )
e
S T [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‘I)ir)?F\’ QATAquD SATA SATA SSDRHDD D2R N t
saTa . =5:1_SPACI NG - saTa Tcp, BOTTOM =5:1_SPACI NG - [ED—SATA_HDD R2D SATA_90D SATA SATA _SSDRHDD R2D P 757
CD—SATA_HD 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 =
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 -
PH_USB_FBI AS . ~sTANDARD ~sTANDARD ~sTANDARD ~sTANDARD -sTanoaRD e s exTn USE_ 85D usE USB EXTB XHCI P o
usa_ssp . s amonr —e5_aMDIFE “e5_oMDIFE —e5_oMDIFE “ss_ oMo FE “es_amDFE D \USB_EXTB USR_85D USB USB_EXTB_XHCI _N 19 2
O USB EXTB USB_85D USB. USB EXTB_EHCI P 10 26
e = , EXTB USB_85D USB USB_EXTB_EHCI _N 10 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ 7HlH77lP 1@73‘30 USB USB HUB UP P 10 26
use - —4:1_sPACi NG - uss ToP, BOTTOM —4:1_sPACi NG - O USB HUB2 P USB_85D USB USB_HUB _UP_N 10 26
e [CO—USB EXTA USB_85D USB. USB EXTA P 10 38
s B ’ , EXTA USB_85D USB. USB _EXTA N 10 38 _—
3 EXTR USB_85D USB USB_EXTB_P 726 36
SOURCE: HR PLATFCRM DESI GN GUI DE, TABLES 191, 193 D_USBJZXTH USE_85D SR USB EXTB N N
CO—USB EXTC USB_85D USB USB _EXTD P
USB 3.0 | NTERFACE CONSTRAI NTS = e eac USA_8aD Lsh USB EXTD N
} CAVERA USB_85D USB USB _CAMERA CONN P .
ALLOW ROUTE = O USB_CAVERA USB_85D USB USB CAMERA CONN_N .
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 lEB79‘§D USB USB BT P .
Uss3_85D . . 85_aHM DI FF 85_aHM DI FF 85_aHM DI FF -85_0HM.DI FE 85_0HM.DI FF , BT USB_85D USB USB_BT_N 79 36
, TPAD USB_85D USB USB_TPAD P o a7
[O—USB TPAD USB_85D USB USB_TPAD N 0 a7
O UsB.sv 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 VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [CO—PCH USB RBIAS PCH USB RBI AS USB RBI AS 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 » > _sm_exTn USF_ gD sE USB EXTD XHGl N .
Co—USB EXTA USB_85D USB USB_EXTA _MJUXED P -
SOURCE: CR SFF PLATFORM DESI GN GUI DE V0.7, TABLE 4-211, 1X1+ B_EXTA USB_85D USB USB EXTA MUXED N -
B CAVERA USB_85D USB USB_CANMERA P 1o 32
B CAVERA USB_85D USB USB_CANMERA N 1o 32
1 H B_EXTA USB 85D USB USB LT1 P 7 3
System Cl ock Signal Constraints B_EXTA USB_85D USB USB LT1 N
ALLOW ROUTE e B3 EXTB TX USB3 85D USB3 USB3_EXTB_TX P 10 36
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘ GAP ?7FXTR7TX 1@1785D USB3 USBs EXTB TX N 10 36
COLK_SLOW 555 i =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD B3_EXTB_RX USB3_ 85D USB3 USB3_EXTB P 7 10 36
— B3 EXTB RX USB3 85D USB3 USB3_EXTB_RX_N 7 19 36
CLK_25M 555 * =55_CHM_SE =55_CHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o
aLK_SLOW i =2x_Di ELECTRI C ? _ B3 EXTA TX USB3_ 85D USB3 USB3_EXTA TX P 10 38
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. B3_EXTA TX USB3 85D USB3 USB3_EXTA TX N 7 19 38
B3 EXTA RX USB3 85D USB3 USB3_EXTA RX P 719 38
B3 EXTA RX USB3 85D USB3 USB3_EXTA N 719 38
Cock Net Properties | BTSN Sncousouzyzod
NET_TVPE .
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG PCH Constraints ._’m ———
=D SYSCLK_0 K32K_RIC aK slowsss | Ak sion SYSCLK_CLK32K_RTC 1728 @ Appl e | nc CH_NUM>
— Cl K_Cl K25M SR ClLK 25M 558 | G K 25M SYSCLK_ClL K25M SB 17 25 ®
— ClLK 25M 558 | G K 25M SYSCLK CLK25M SB R . -
ED—SYSOLK O K25M ENET ClK 25M 555 | G K 25M SYSCLK_CLK25M ENET NOTI CE OF PROPRI ETARY PROPERTY:
= QLK 25M 555 | QLK 25M SYSCLK_CLK25M ENET_R B ER LN SNTALNED HEREI N S THE
=D SYSCLK_Gl K25 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 a 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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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_0HM SE =50_CHM_SE =50_CHM_SE =50_OHM_SE =STANDARD -sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prvei e SPAGING
CLK_LPC_50S * =50_CHM SE =50_OHM SE =50_CHM SE =50_OHM 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 : L PF*RFQFF*I L PF7‘§0§ LEC. LPC %SEr L i
e N . P [CO—PCHLPC A KO CKIPC50S CKIPC LPC CLK33M SMC R 10 25
— [— QK IPC50S COKIPC LPC CLK33M SMC 7 25 30
CLK_LPC B 8 ML 2 [ CKIPC50S CKIPC LPC CLK33M LPCPLUS 725 a1
US_PCH LK SMB_50S SMB SMBUS PCH CLK 717 4z
_ = vy _50S S SMBUS_PCH_DATA ‘e
SMBus | nterface Constraints [O—SMBUS PCH 0 O 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 NEO(‘GA;:" . .. 750§ SME SM_ PO_' 0 MTA ez
b ON LAYER? i [CO—SMBUS SMC 1_S0_Sal SMB_50S SMB SML_PCH 1_CLK 17 a2
SMB_50S * =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 v
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 e
HD Audi o Interface Constraints [>—tDA snino HDA_50S FDA HDA_SDI NO e
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 NEO(‘G&:’{ g Hmﬁqmﬂ' ::::2: :x QHM? gw ji 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 SPl 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 O—SBL_MxI SPl_55S SPI SPlL_MOSI _R 17 a1
- = SPl_55S SPI SPI _MOSI a“
O—SPLMSO SPl_55S SPI SPlI _M SO 17 a1
. ) O—SBL_Cs0 SPl_55S SPI SPI_CSO R L 17 a1
SI O Signal Constraints = SPL_55S SPI SPI_CSO_L ,,1
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 NEO(‘GA;:"
CLK_SLOW 555 * =55_OHM_SE =55_CHM_SE =55_CHM_SE =55_CHM_SE =STANDARD =STANDARD [>_PCLE ENET 2D bQLE 85D oo E PCl E ENET R2D C P R
— [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 PCI E_85D PCLE PCl E_ENET_D2R P 717 36
O sLow " oL P [CO—BOLE ENET_[2R PCl E_85D PClE PCl E_ ENET_D2R N 717 36
SPI Interface Constraints -k 22 120 BOLE 850 ECLE POE AR ROD R
I [CO—BPOE 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 O —BOLE AP RD PCl E_85D PClE PCIE AP R2D C P 717 36
SPI_55S * =55_CHM_SE =55_CHM_SE =55_CHM_SE =55_OHM_SE =STANDARD -sTaNDARD O—BaEARRD BCLE_A30 PAE BOLE AP RID C N T
- - - e el _ _ [CO—BOLE AP 2R PCl E_85D PClE PCl E_AP_D2R P 717 36
— [O—BCLE AP 2R PCl E_85D PCLE PCl E AP D2R N 217 3
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT E Pl FﬁAPﬁD?F\’ Pl FﬁRED PCLE PC‘ E AP D2R PI P .
SPI * 8 ML s Z»—BOLE AP 2R PCI E_85D PO E PGl E AP_D2R Pl _N 736
[®—BQLE AP 2R PCl E_85D PCIE PCIE AP_R2D PI _P 736
»>—BCLE AP 2R PCIE 85D PCIE PCl E_AP_R2D PI _N 736
ED—BPOLE_CLKI00M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH P 717
ED—BCOLE_CLKI00M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH N 717
D —BCOLE_CLK100M TET CKPCE 90D CK POE PCl E CLK100M TBT P 717 33
ED—BCOLE_CQLKI00M TBT K PCE 90D CK POE PCl E_ CLK100M TBT_N 717 33
DB QL KAEM K PCE 90D CK POE PCH CLK96M DOT_P v
ED—BCH QL KA6M CKPCE 90D CK POE PCH CLK96M DOT_N v
PCH CLK100M SATA P 717
| X | PCH CLK100M SATA N 17
[ CcPU 508 QK PAE PCH CLK14P3M REFCLK 1
[ CPU 50S AKPOE PCH CLK33M PCl | N 717 25
[Z»>—BCLE GLKI00M SSD K PCE 90D CIK POE PCl E_ CLK100M SSD P 7017
75 PCLE CLKI00M | CK PCE 90D CIK PCOE PCl E_ CLK100M SSD N 7017
[O—BOLE QKIoOM CKPCE 90D CIK POE PEG CLK100M P 7017
[O—BOLE QKI0OM K PCE 90D CIK POE PEG CLK100M N 7017
Y L POE_ _ PCI E_CLK100M ENET_P T
[>_POECKIOMENT LK POE 90D CIK POE PCI E_CLK100M ENET_N N
[O—BOE QKIOOM AP K PCE 90D CIK POE PCl E_ CLK100M AP_P 717 36
- L POE_ _ PCI E_CLK100M AP_N T
[O—BOLE CLKI00M EW K PCE 90D CIK POE PCl E_ CLK100M FW P 7017
[O—BOLE CLKI00M EW K PCE 90D CIK POE PCl E_CLK100M FW N 7017
y L POE_ _ PCI E_CLK100M EXCARD P__,,,
- L & - & PCl E_CLK100M EXCARD N ISYNC VASTER=J5 M.B SYNC_DATE=07/ 29/ 2011
e
ED—POLE TBT_RD PCLE_85D PCLE PCIE TBT R2D C P<3..0> ,, PCH Constraints 2
[ED—PCLE_TBT_R2D PO E_85D PCIE PCIE TBT R2D C N<3..0> ;43 DAL ez
— PCIE TBT R2D PCILE 85D POLE PCl E_TBT_R2D P<3..0> 7 le I nc <SCH_NUM>
[ED—BOLE BT R2D PCl E_85D PClE PCl E TBT_R2D N<3.. 0> 733 App . ESEe
[ED—PCLE_TBI 2R PCILE 85D POLE PClE TBT D2R P<3..0> 703 ° <E4LABEL>
— PCl 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 PCI E_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> , R 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
IV ALL RI GHTS RESERVED
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Di spl ayPort Signal Constraints
NOTE: Di spl ayPort Physical/Spacing Constraints provided by Chipset or

Thunderbolt SPI Signal Constraints

GPU page.

TBT_SPI * =2x_DI ELECTRI C 2

Thunder bol t/ DP Connector Signal Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
TBT_SPI _55S * =55_OHM SE| =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT

ALLON ROUTE

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

PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH
TBTDP_85D * 285_OHM DI FE  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_COHM DI FF
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 ’
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 r
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

ul es.

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(‘G&:"
DP_85D * 285_OHM DI FF  =85_COHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM 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_OHM DI FF
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 ’
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2
HDM * =3x_DI ELECTRI C 2 HDM TOP, BOTTOM| =4x_DI ELECTRI C 2

Thunder bol t / DP

Net Properties

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 DispLAYPorRT | DP_TBTSRC AUXCH C P

= DP_85D pispLayport | DP.TBTSRC AUXCH C N

O—IBLSPL_aK TBT _SPI_55S | TBT SPI TBT_SPI _CLK a3

_SPI_ TBT _SPI_55S | TBT SPI TBT_SPI _MOSI 33

TBT _SPI_M SO TBT _SPI_55S | TBT SPI TBT_SPI _M SO 33

O IBLSPL CS | TBT _SPI_55S | TBT SPI TBT_SPI_CS L 33

69

69

69

69

70

70

70

70

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O IBLARD ITBTDP 85D ITBTDP TBT_A R2D C P<1..0> 7 33 6
OO—IBLARD ITBTDP 85D ITBTDP TBT_A R2D C N<1.. 0> 7 33 60
O—IBLARD ITBTDP 85D ITBTDP TBT_A R2D P<1..0> 7 60
[O—IBLARD [TBTDP_85D [TRTDP TBT_A R2D N<1..0> 7 69
OB IBTPA M 85D spLayPorT | DP_TBTPA M._C P<3..1:2> 46
O IBIPA M 85D splAYPoRT | DPTBTPA ML_C N<3..1:2> .
O—DeIBTPA M 85D spayport | DP_TBTPA M._P<3. . 1: 2> 60
O IBIPA M 85D spiayport | DP_TBTPA ML_N<3. . 1: 2> 60
oD Lsx M 85D spiayport | DP_A LSX M._P<1> 60
oD Lsx M 85D spiayport | DP_A LSX M. N<1> 60
O IBL A 2RI [TBTDP_85D ITBTDP TBT_A D2R C P<1> .
O—IBLA 2RI ITBTDP 85D TBTDP TBT A D2R C N<1> .
™ IBL_ A 2RO ITBTDP 85D ITBTDP TBT_A D2R C P<0> 7 60
[ IBL A 2R0 [TBTDP_85D [TRTDP TBT_A _D2R _C N<O> 7 60
>-—IELA 2RI TBIDP 85D TBIDP TBT_A D2R P<1> 738
TBT_A 2RI TBIDP_85D TBIDP TBT _A D2R N<1> 73
[O——IELA R0 TBIDP 85D TBIDP TBT_A D2R P<0> 738
[O--IBL A 2R0 TBIDP_85D TBIDP TBT_A D2R N<O> 73
[O—IBL A AUXCH 85D spLayport | DP.TBTPA AUXCH C P 33 69
CO—IBL A AUXCH 85D spLAYPORT | DP_TBTPA AUXCH C N 33 69
O IBL A AUXCH 85D spLayport | DP_TBTPA AUXCH P 60
[O—IBL A AUXCH 85D spLayport | DP_TBTPA AUXCH N 60
D 85D spLayport | DP_A _AUXCH DDC P .
= > 85D spLAYPORT | DP.A AUXCH DDC N .
O IBL A 2RI ITBTDP 85D ITBTDP TBT_A D2R1_AUXDDC P 60
O IBLA 2RI ITBTDP 85D ITBTDP TBT_A D2R1_AUXDDC N 60
O IBLARD ITBTDP 85D ITBTDP TBT B R2D C P<1..0> 73370
OO IBLARD ITBTDP 85D ITBTDP TBT B R2D C N<1..0> 73370
OO—IBLARD ITBTDP 85D ITBTDP TBT B R2D P<1..0> 770
[O—IBLARD [TBTDP_85D [TBTDP TBT_B R2D N<1..0> 770
O IBIPE M 85D spLayporT | DP_TBTPB P<3..1:2> 40
O IBIPE M 85D spiAayPorT | DP._TBTPB ML_C N<3..1:2> .,
OO—DeIBlPE M 85D spiayport | DP_TBTPB_M._P<3. . 1: 2> 70
OB IBIPE M 85D spiayport | DP_TBTPB_M._N<3. . 1: 2> 70
oD Lsx M 85D spiayport | DP B LSX M._P<1> 70
OB lsx M 85D spiayport | DP B LSX M. N<1> 70
O IBLA 2RO ITBTDP 85D ITBTDP TBT_B D2R C P<0> 770
OO IBL A 2RO ITBTDP 85D ITBTDP TBT_B D2R C N<O> 770
=»>—IBL A 2RI [TBTDP_85D ITBTDP TBT B D2R C P<l1> -
[>—IBL A 2RI [TBTDP_85D [TBTDP TBT B D2R C N<1> 770
-—IELA R0 TBIDP_ 85D TBIDP TBT_B D2R P<0> 738
[O-—IBL A 2R0 TBIDP_85D TBIDP TBT B D2R N<O> 73
TBT_A 2RI TBIDP 85D TBIDP TBT_B D2R P<1> 738
[p-—IBL A 2RI TBIDP_85D TBIDP TBT B D2R N<1> 3
[O-—IBL B AUXCH DP_85D pispLayport | DP_TBTPB AUXCH C P 33 70
[O-—IBL B AUXCH DP_85D pispiAayPorT | DP.TBTPB AUXCH C N 3 70
[O-—IBL B AUXCH DP_85D pispLayporT | DP_TBTPB AUXCH P 70
[O——IBL_B_AUXCH DP_85D pispLayport | DP_TBTPB AUXCH N 70
= DP_85D pisplayporT | DP B _AUXCH DDC P 70
[ DP_85D pispayporT | DPB_AUXCH DDC N 70
[-—IBL A 2RI TBIDP_85D TBIDP TBT_B_D2R1_AUXDDC P 70
[O——IELA 2RI TBIDP 85D TBIDP TBT_B D2R1_AUXDDC N 70

Only used on dual -port hosts.

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

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> SMC 2 _S3 | SMB_50S SMB SMBUS _SMC 2 S3_SCL
> SMC 2 _S3 | SMB_50S SMB SMBUS SMC 2_S3_SDA
> SMC 1 S0 | SMB_50S SMB SMBUS _SMC 1 SO_SCL
L SMC 1_S0_ | SMB 50S 1l svB | 1 DA
> SMC 0 S0 | SMB_50S SMB SMBUS _SMC O0_SO_SCL
> SMC 0 S0 | SMB_50S SMB SMBUS _SMC O_SO0_SDA

US_SMG 5_Sal SMB_50S se | SMBUS SMC 5_SCl

CO—SMBUS SMC 5 SDA SMB_50S SMB SMBUS_SMC 5_SDA
US_SMC 3_SCl SMB_50S SMB SMBUS_SMC 3_SCL
[CO—SMBUS SMC 3 SDA SMB_50S SMB SMBUS_SMC 3_SDA

SMBus Charger Net Properties

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oSt 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 CHGR CSO N

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

SMC Constraints
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®
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D1 Specific Net Properties

as

as

9 10

9 10

as

as

as

as

as

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| * =f:1_DI FFPAI[R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR ELECTRI CAL_CONSTRAI NT_SET | psica ) -
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 N I R p I [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_559 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 FEPAIR THERM 1TOL 559 THERM GPUTHVMSNS_D P
[CO—SENSE DI FEPAIR THERM 1TO1 559 THERM GPUTHVSNS 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 » : —DLEEPALR LHERM 1 Tl 7‘3‘35 LHERM G:’U TDI N
= = - e NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG Lé SE‘T @ —DLEEPALR THERM 1 TOL 7‘3‘35 THERM TBT THER'\D P
SENSE * =2:1_SPACI NG ? - = - = - R — [ZD—SENSE_DI EEPAIR THERM 1TOL 559 THERM TBT _THERMD N
— COVP *
THERM * =2: 1_SPACI NG ? e o G\D_P2MM__
— \VCCS| *
AUDI O * =2:1_SPACI NG ? Py ENSE G\D GND_P2MM [ —SENSE_DI FEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_P
I [CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_N
SPAG NG RULE_SET AveR e ToLe srane] vean NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [CO—SENSE DI EEPAIR SENSE_1TOL 559 SENSE gw% Os0_Cs Z
— K POE oD " D Pov O—SENSE_DIFEPAIR SENSE _1TOl_559 SENSE as0_Cs
GN\D * =STANDARD ? — - [CO—SENSE_DIEEPAIR SENSE _1TOl_559 SENSE CPU VDDQ SENSE P
S PCl E G\D * GND_P2MM [CO—SENSE_DIEEPAIR SENSE 1TQl 55§ SENSE CPU VDDQ SENSE N
) — | L PANEL_P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SATA oD " aND_ P2 [T —SENSE_DI EEPAIR SENSE_1TOL 559 SENSE | gsss Lg EANEL_E
GND_P2MM * 0.20 WM 1000 —— [ SENSE DIFFPALR SENSE_1TO1_S55 SENSE
- R usB3 GN\D * GND_P2MV [CO—SENSE _DIFEPAIR SENSE_1TO1_559 SENSE I SNS_1V35_S3_MEM P
PVWR_P2MM * 0.20 MM 1000 e [CO—SENSE_DIFEPAIR SENSE_1TOl_559 SENSE I SNS _1V35_S3_MEM N
_ N | — -
UsB @D GND_P2WM ENSE DL FFPALR SENSE 1Tl 559 SENeF I SNS _SSD_P
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET ALK POE SB_P! R " _P2MM O SENSE DIFFPALR SENSE_1TOL_S55 SPNSE I SNS_SSD N
B SATA SB POVER . VR P2 [CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE I SNS 3V3_S0_SSD R P
GN\D MEM_CLK * GND_P2MM - - [CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE I SNS 3V3_S0_SSD R N
— *
) MEM_OVD . aND_P2WM UsB3 SB_POWER PWR_P2MM O—SENSE_DIFEPAIR SENSE _1TOl_559 SENSE : SNS_W. AN P
A 0SB SB POVER " o [CO—SENSE DI FEPAIR SENSE _1TOl_559 SENSE SNS_W.AN N
GN\D MEM_CTRL * GND_P2MM - = [CO—SENSE_DIFEPAIR SENSE _1TOl_559 SENSE | SNS LCDBKLT P
== DI FEPAI R SENSE _1TOl_559 SENSE | SNS_LCDBKLT_ N
D * x * CO—SENSE — _
GN MEM_*_DQ BYTE' GND—PZW [T SENSE_DI EEPAI R SENSE_1TOl 559 SENSE | SNS TBT P
G\D MEM_DQS * G\D_P2MV [T —SENSE_DI EEPALR SENSE 1TO1_ 559 SENSE I SNS TBT N
[CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE I SNS 1v35_S3_MEM R P
[CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE I SNS 1v35_S3_MEM R N
ALLOW ROUTE = [CO—SENSE_DIEFPAIR SENSE_1TOl 559 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 NEO(»G?:’» - DIEFPALR - 1 Tl 75§C 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 [lEar) HDM.__ Gl K. HDM__ 90D HDM. HOM |IG CLK C P
MVEM 85D * 0.09 MM 100 ML ’ DM _a K HOM 90D HOM HDM 1G CLK C N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D HDM__DATA. HDM__ 90D HDM. HDM | G DATA C P<2..0>
PCI E_85D * 0.09 MM 10 mm ’ [TD——HDM _DATA HDM 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 1'SL10 0.075 MM 0.090 WM
DP_85D 1sL9 0.075 MM 0.090 WM
PCI E_85D 1'sL10 0.075 MV 0.090 WM
RI {ezr hg?gegi §89g93}1de ng}]aaaln]( f g?le%f(la‘al 0|nrsrpedances bet ween devi ces.
NET_PHYSI CAL_TYPE | AREA TYPE [ PHYSI OALJRLL’EﬁSI‘:_'r‘ _
VEM 37S BGA_MVEM VEM. 5 0S NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CALjeLL»E?sFr
- *
NEM 405 BGA_VEM 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?
SENSE_1TO1_55S * SENSE_1TO1_55S|
THERM 1TOL_55S * THERM 1TOL_559
hics , n i | i X —
QBBPLSF e SATALSPISHY 8L RY oR8! AKRLLIRSBGA 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 PRI MARY 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

ELECTRI CAL_CONSTRAI NT_SET Prvs oL

[—PCLE CLKIOOM AP QK POE 90 COKPCOE PClE CLKI100M AP_CONN P, 5
[—PCLE CLK100M AP CK PCIE 900 CKPOE PClE _CLK100M AP_CONN N ;5
[ 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
[ UsA_BT USR 85D USB USB_BT_CONN_P

[ 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 EEPALR DI EEPAI R AUDI O SPKRCONN SR OUT P

[=®—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SR _OUT_N

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

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

[O—ALDLQ DI FEPALR 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 EEPAIR SENSE _1TQ1_ CPU WP _|1 SNSG N

[ —SENSE_DIFEPAIR SENSE_1TO1_ CPU WP _| SNS1G P
[O—SENSE DI EEPAIR SENSE_1TO1 CPU MWP_| SNS1G N
[O—SENSE DI EEPAIR SENSE _1TQ1_ CPUI MWP_1 SNS2G P
[O—SENSE DI EEPAIR SENSE_1TO1 CPUI WP_| SNS2G N

[ —SENSE_DI EEPAIR SENSE_1TQ1 CPU WP | SUMG R P
[Z>—SENSE_DI EEPAIR SENSE_1TQ1 CPU WP _| SUMG R N
[O—SENSE DI EEPAIR SENSE_1TQ1 | SNS_HS_OTHER P
[O—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_1TO1 | SNS_HS COMPUTI NG N
[O—SENSE DI EEPAIR SENSE_1TO1_! CPU WP _| SNS P
[O—SENSE_DIFEPAIR SENSE_1TQ1 CPU WP_|I SNS N

[ —SENSE_DIEEPAIR SENSE_1TO1_! CPU WP _| SNS1_P

[ —SENSE_DI EEPAI R SENSE_1TQ1 CPU WP _1 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 DI FEPALR 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 DIEEPALR AUDI ODI EE AUD_SPKRAMP_LI N P
[—ALDLQ DI FEPAIR AUDI ODI EE AUD SPKRAMP_LI N N
[—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 FEPALR 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 DI FEPALR 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 —ALDL Q DI EEPALR AUDI ODI EE SPKRAMP_LI N N

AUDI O DI FEPAI R AUDI ODI EE SPKRAMP_RIN P

[>—AUDL Q DI EEPALR 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 ODI EE HS MC LO RC

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

ry—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 ODI EE SPKRCONN R OUT P

[ —AUDLQ DI FEPALR 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 .
[ 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
——

T L
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8

7

6

5

3

BOARD LAYERS BOARD AREAS WEDOPNW %g?&% SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
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
N 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 WM 0 MM 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 W =DEFAULT :UEFAUL-l;
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 ALFONBHTE | 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 Isi3, 15L4, 1508, 1501 0.1 M 2
PHYSI CAL_RULE_SET LAYER ALFON RUTE | 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, 1516, 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 C
1x_DI ELECTRI Ci[sL3, I sL4,1SL9, 1 SL1| 0.053 MV ?
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 1X_DI ELECTRI Gi}. 1sis, 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 ALFONBHTE | 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 1501509, 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF  [is3, 1514, 1509, 15L10] Y 0.089 MM 0.089 MM 0.180 w™m 0.180 mv J SpECI fic Net Pr operties
e e
85_0OHM 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 .
ED-—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>
D2 IEL M DP_85D pisplAYPoRT | DP_TBTSNKO M._C N<3..0>
ED-—DE_IEL M DP_85D pispiAaYPorT | 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 .
— [aen _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
— o _TRT_ _ spLayporr | DP TBTSNKL AUXCH P 5
90_OHM DI FF  [isi3, 154, 1509, 15L10] Y 0.081 MM 0.081 MM 0.200 w 0. 200 NM _ DP_TRT_AUXCH DP_85D D SPLAYI DP TBTSNK1 AUXCH N -
90_OHM DI FF | ISL2,1SL11 Y 0.081 MM 0.081 MM 0.200 MM 0.200 MM --DE_IEL M DP_85D pispLayporT | DP.TBTSNKO M. P<3. . 0> a3
== DP_TBTSNK N< >
ED-——DE_IBT M DP_85D DI SPI AYPCRT | . 2
90_OHM DI FF TOP, BOTTOM Y 0.099 MM 0.090 mwm 0.200 w 0.200 mv DP_TRT M DP_85D D SPLAYI DP TBTSNK1 M. P<3.. 0> -
S— -2 I8 M DP_85D pspraypert | 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 PRIMARY GAP | DI FFPAI R NEO(»G(#:’» - DB LNT_M P 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. 1501500, 15010 Y 0.065 MV 0.065 MV 0.200 MM 0.200 MM [ED— 2 LNLALKX DB_A50 DLSPLAY] UX_C i
DP_| NT_AUX DP_85D piselayport | DP I NT_AUX C N o 67
S— D2 LNL _
100_OHM DI FF | I1SL2,1SL11 Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM ED-—DE_LNL_AUX DP_85D pispLayport | DP I NT_AUX P 767
=== porT | DP_| NT_Al N
100_OHM DI FF | TOP, BOTTOM Y 0.079 MV 0.079 MW 0.200 MM 0.200 MM DR LNLALX 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 PRIMARY GAP | DI FFPAI R NECK GAP -2 INT M DP_85D pispiayPorT | DP I NT_M._P<3.. 0> o
DP_INT M DP_85D pispiayPorT | DP I NT_M._N<3. . 0> .
* _ — — _ — _LNT_| .
= = = = = = =
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_88D 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 -2 INT 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 36
) _ _ =
NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers. p—— USRa_8ED LUema USB3 EXTB RX RC N e T
= B3_EXTA_RX USR3_85D USB3 USB3_EXTA_RX_F P B Ap le Inc CH_NUM>
3_EXTA RX USB3 85D USB3 USB3_EXTA RX F_N ;a8 p . o——
_ 3_EXTA_TX USB3_85D USR3 USB3_EXTA TX C P 7 3 © <E4LABEL>
PHYSI CAL_RULE_SET LAYER AFONRTE | M NUMUM LINE WDTH [ M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [r)—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_EXTR_TX USR3_85D usA3 USB3_EXTB TX C N 73 HE POSLOSOR AGREES 1O THE FOLLOI NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 109 OF 132
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LCD Backl i ght
Gain: 500x. EDP: 0.9 A
Rsense: 0.005 (RD200 / XWD200)
V across Rsense: 4.5 nV

SMC AD: 17

80 43 8

Current

=PP3V3_S0_| SNS

s O =PPBUS_SW BKL

LCDBKLTN

LCDBKLTP

Sense (1 BLC)

LOADI SNS: YES

Al r port
Gain: 500x. EDP: 1.06 A
Rsense:

0. 005 (RD230 / XWD230)

X29 Current

162200

o — 0/

. - L,
ub200 LOADI SNS: YES RD209
shn "N orle lisns LepekiT tour 1% 53K sve LopekT I SENSE g, <o
1%
4N+ REF[ 1 Y 1W 1 CD209
PLACE_NEAR=U4900. G1: 5SMM — — 2005%2”:
aND LOADI SNS: YES 2 &
~ 0301
PLACE_NEAR=U4900. GL: 5MV
L LOADI SNS: YES
= GND_SMC_AVSS

Sense (I APC)

V across Rsense:
SMC AD: 22

40 30 7 (0T} PP3V3_WAN _F

HICRERR HBFEES: 8

3.3V 2

XWD230

1

s [T PP3V3_WAN R

5.3 mv
a0 43 s =PP3V3_S0_1 SNS
1 CD23;0
SN =
I+ 2 %EM
ub230 LOADI SNS: YES RD239
o_Ncisns wanw sl NS o rle |isns wan 1ot 4 23K
%
NC | SNS W ANP 4 N+ REF[ 1 4 e
PLACE_NEAR=U4900. B8: 5MV
GND LOADI SNS: YES
LOADI SNS: YES °

39 40 43 44 80

www.qdzbwx.com

SMC X29 | SENSE  yoymy a0

PLACE_NEAR=U4900. B8: 5MVI
LQADI SNS: YES

GND_SMC_AVSS

39 40 43 44 80

Thunderbolt TBT Current/ Vol tage Sense (1 HSP/ VHSP)
Gai n: 1000x. EDP: 2.8 A

Rsense: 0.001 (RD240)

V across Rsense: 2.8 nV PLACE_NEAR=XWD240. 2: 10MM
SMC AD: 23 TBTI SNS: NO
XV\DSg4O RD248
1502 P1VOS5TBT | N 129, 2 1 VSNS TBT_| VOUT
PLACE_NEAR=RD240. 1: 10 MM 1/528W

80 43 8

3 5 T} =PP1V05_S0_P1VO5TBTREG L

=PP3V3_S0_I SNS

1

1 CD240
o AUF
_; PLACE_NEAR=XWD240. 2: 10MV
+ g\" TBTI SNS: YES
ub240 TBTI SNS: YES RD247 RD249
RD240 /3 | SNS_TBT_N shv NS or s ISNS TBT 1OUT 1,9, 2 % AR SMC_TBT | SENSE gy o
B 5% %
ahw rer| 1 g v 1 onpag
PLACE_NEAR=U4900. A8: 5SMM —— 20°Q,2UF
GN\D 2 XgR
TBTI SNS: YES 0361
PLACE_NEAR=U4900. A8: 5MM
= D, AV

LCD Backl i ght Vol tage Sense (VBLO)
Gai n:

0. 04434

XVD250
S

677 PPVOUT SO _LCDBKLT 1 5 & 2 VOUT_SO_LCDBKLT_XW

LOADI SNS: YES

& YOUT SO _LCDBKLT DI V14'

'RD256
iM
1%16¥v
2%‘&
RD259
53'& SMC LCDBKLT_ VSENSE

1/ W
1
RDP57 i D252
46. 4K pLacE_NEAR=UA900. AS: SNV 200”
%’15\9 LOADI SNS: YES 2 8
LOADI SNS: YES | ,4b2 0201

PLACE_NEAR=U4900. A8: SMM
LOADI SNS: YES
GND_SMC_AVSS

a0

39 40 43 44 80

39 40 43 44 80

CPU SA Current

Gain: 500x. EDP: 6 A
Rsense: 0.001 (R7140)
V across Rsense: 6 nV
SMC AD: 13

a0 43 s _—=PP3V3_S0_1 SNS

Sense (1 C20)

g0
o) — 0
V+ T 2 40}5\,,
ub210 LOADI SNS: YES RD219
o [y VCCSASO_CS_N shnv "N orle lisns cpusatour K F3K csve cpu s I SENSE oy o
1%
+ 5 [y VCCSASO_CS_P 4l ReFl1 | op219
PLACE_NEAR=U4900. GL: 5MV — 2005‘/
aND LOADI SNS: YES 2 Ged
~ 0301
LOADI SNS: YES
PLACE_NEAR=U4900. GL: 5MV
£ LOADI SNS: YES
= G\D SNC AVSS

39 40 43 44 80

LCD Panel Current Sense (ILDC)
Gain: 500x. EDP: 1 A
Rsense: 0.005 (R9020, XW9020)
V across Rsense: 5 nVv
SMC AD: 15 w10 =PP3V3_SO_I SNS
1CD220
: =0,/
g 13
ub220 LOADI SNS: YES RD229
o) NCISNS LoD PANELN 5l | 8% ourle l1SNS Lep panEL 1 ourid 23K s Lop PANEL | SENSE o a0
aur p SMC LOD PANEL | SENSE o,
%
o7 __NC ISNS LCD PANELP 4| ReFLL 1’2%‘13"" 1 CD229
PLACE_NEAR=U4900. B2: 5SMM _— 200 2UF
aND LOADI SNS: YES 2% \
~ 0201
L SNS: YES PLACE_NEAR=U4900. B2: 5MM
L LOADI SNS: YES
= GND_SMC_AVSS

CPU SA Vol t age Sense (VC20)

Gain: 1x
SMC ADC: 14

s s _=PPVCCSA_ SO0_REG

PLACE_NEAR=R7140. 1: 5 MM

PLACE_NEAR=U4900. B1: 5SMV

39 40 43 44 80

SM
1542 CPUCCSA IN

RD269
4 93K SMC_CPU_SA VSENSE g s
1/]2/W PLACE_NEAR=U4900. B1: 5MV
1 L g0
T g.":}/
8351
G\D_SMC_AVSS

39 40 43 44 80

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD209, CD219, CD229 LOADI SNS: NO
117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD239, CD259 LOADI SNS: NO

W S paTe=o7/ 11/ 2013

Power Sensors: Extended
BTG, NOVEET s |
d} Appl e I nc. <SCH_NUM=| D
° <E4LABEL>
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