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Schematic / PCB #' s

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.

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

DP/ TBT

PG 68, 69

PortAJ
PortB—\

w420

PG 68

w9620

-

.

PCle x4

TBT Host

A0 pgazas

J2500

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 Port 80, ser1i al
PG 38
J4500 U1800 G 16 il; PG A;ll\
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 .50 usB
eDbP eDP OUT 3 g G HUB
CONN PG 17 E : PG 25
u2760 Ja410
5 o usB
PG 66 2 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}
—

System Bl ock Di agram

C3,

Appl e I nc.
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8 7 6 5 4 3 2 1

D1 POVNER SYSTEM ARCHI TECTURE 6905 ]
IO o ENABLE
PPDCI N_G3H /\/\/\ 3.425V G3HOT SMC PVWRGD
RE920 PPDCI N_S5_P3V42G3H T LT3470A PP3V42_G3H SMC RESET L
—1 U6990 SN0903048 = =
uUs010
P5V1_VI N | ENABLE (PAGE 55) (PAGE 39)
LT3470A SMC_PBUS_VSENSE
u7090 I R7640
J6900 (PAGE 56) F7040
D /‘\J PPBUS_G3H PP5V_SO e 1. 05V, /;A\ PP1V05_S0
F6905 SEC=IY b= 1 SL95874
AC 6A FUSE R7020 PPoVL_ = CPUVCDI 050 EN g oy U7600 \—/SMLCPUJSBJ SENSE
DCI N( 16. 5V) CPUVCCI Os0_PGOOD
ADAPTER Hbo—m — VIN PPVBAT_G3H (PAGE 62) PP —
N U/ U7000 vour SMC_CPU_VSENSE

SMC_DCI N_I SENSE | SL6259 1

PBUS SUPPLY/ R705 vour
BATTERY CHARGER A VIN
- SMC_RESET_L

PPVCORE_S0_CPU

> SMC_BATT_| SENSI 15119GTM SMC_CPU_VSENSE

CPUl MVP_VR_ON u7400
(PAGE 56) — R vaur /‘\ PPVCORE_SO_AXG

" g
3 |
! 9

<j> g =
- w
i \ >}
m

SMC_GFX_VSENSE

PPVBATT_G3H_CONN PPVBAT_G3H_CHGR R /I\ (PAGE 60)
Pant her - PO NT

PP5V_SO_CPUI /P (P P— PM_PWRBTN_L
CPUI MVP_I MON VED SYS_RERST# PM SYSRST L
CHGR BGATE Iy CPU M/P_AXG. Pyke MAX17491 PPVCORE_SO_AX(
- CPUl MP_I MONG U7542 ReVRST# & PM RSMRST L
| MONG = ( PAGE 61)
Peoo Ul SXD U1800
PGOODG, CPUI M\VP_AXG PGOOD

www.qdzbwx.com

3S2P
(9 TO 12.6V)

PMPCH_PYROK 1y sy 4l =RERo L
C 1 { CPU_PWRGD
VIN vioa N e
DDRREG_EN 1.5V PM_VEM_PWRGD|
L5 oot PP1V5RLV35_S3 DRAMPYROK————
SMC ®720 MEM/TT_EN ro - - - u7950 (PAGE 16~21)
PPSV_S5RS4_CUMIUS ————>$S3 0.75Vv PPOV75_S0_DDRVTT
vaurz
U4900 - — — — — — — —4
P60 SMCPM @ _EN _ ['RC P3V3S5_EN TF:?;E%H e TP_DDRREG_PGOOD
(PacE 38) DELAY PSVS4_EN ( PAGE 59)
— PLVSCPU_EN
SMC_S4_WAKESRC_EN | STAPWRSW EN ov : M
TBTBPVRSW EN \/CCSLGEAP020 CPU h
74LVGLG32 PaVasa_EN U7801 PPVCCSA_SO0_REG

U7970 ¢ VBSAEN R5430 (PAGE 6%) — L > vour U1000
(PAGE 65) psvSA EN | SL95875 Y
) _ PPBUS_S5_HS_OTHER_| SNS Lmvs,cpu,m PVCCSA EN ; - U7100
Pant her - PO NT Q7801 PVCCSA_PGOOD -«
th (Pace 57) P | (PAGE 9~13) RESET
(:'_') PPVI N |S3_P1V5S3RS0_FET e PPJ%7§@,F{
PM_SLP_S5_L 17

i3

SLP_S5#( F6) ¢

Q7850

PP5V. FET
= - /o) 5v_S3
DELAY (L/H ‘ be
.
P5VS3_EN P64 P3V3S5 EN 3.3V PP3V3_S5 PP3V3_S5 Q7860

P1V5S3RSOFET_GATE
DDRREG EN  pass P5V3V354_EN 5V var | PPSV_S4 =

PP5V_SO_FET

P3V3S3_EN  peo4 - - — — — — — vy
1 - TPS51980 Q7800 { #31) S
u7201
P1V2S3_EN /_\PPSVB S4_FET
- = P5V. EN
B u1800 F9700 Q706 (PAGE 60) fa gl SV_S0_| ALL_SYS_PWRGD
TPAD_VBUS_EN px16 GO 51 PPSV_S4_1VOSBTSO F38)
AL e—— Povava_p ML_; Z, J —
_S4_| P RSVRST_I N(P38) PM_RSMRST_L
PMSLP_S4_L PG 17 LCD_BKLT_EN Q7840 merentcisa | ! sLeblha PP1V05_S0_P1VOSBTREG R e e L RSMVRST_ |
SLP_S4#( K10) — = PPSV. SUS_FET p EN U7720 H’ P1V5S0_PGOCD L —6&— SMC_ONOFF_L 99ms DLY
&& BKLT_PLT_RST_L (PAGE 63) _l_ ° ©° PYRBUTTONEO | e vR o P6) w
PM SLP_S3_L PG 17 VIN _P1V8BSO_PGO® 4
SLP_S3#( D4) P5VS4_PGOOD svsrst(paz) 4PM_SYSRST_L
LP8545SQX- EXTJ [t §
PAGE 16~21 PPBUS_SO_LCDBKLT_PWR PPVOUT_SO_LCDBKLT
(PAGE 16 ) >_SO_| _ . 9701 _S0_| Q7810 PVCCSA_PGOCD | e an @EMPVRBTN L
_— v 4 > PP3V3_S3 PM SLP_S5_L
PAGE 7 ] CPUVCCI OS0_PGOCD H'SLES&L(P&B)
(PAGE 70) PP3V3_S0_P1V5S0 —_— PM SLP_S4_L RES* SMC_RESET_L
R7978 pPG65 H- SLP_S4_L(P38)
P3V3S3_EN PM SLP_S3_L
1 sL86dbs ALL_SYS_PWRGD P XL

Q7830 P1V5_S0_Et

PP1V5_S0_REG
Q4260 F4260 p EN U7770 >
/_\ PPava_so_FET 4900
m % PPVP_FW r‘;} ( PAGE 63) PP3V3_SO (PAGE 38)

P3V3_S0_EN
PM SLP_S3_R L PG57 é PP3V3_S0_P1V8S0 PP5V_SO_VMON uU7960

PP3V3_SO && FWPCRT_PVR_EN o

PP1V5_S3RSO_VMON
p VVON_GB.

®B880 MAXIEDE3EWL "1 sL88042I RTEZ R7962
P1V8_S0_El
Q7850 —Sr % L EN u7760 PP1V8_S0_REG PP1V0O5_S0_VMON VDN Q4

P5VS0_EN
A PVCCSA _EN PGB7 r— PP5VS3_FET (PAGE 63) (PAGE 67)
DELA I o, 9 I ISYNC MASTER=K17 REF SYNC_DATE=06/ 30/ 2009

Pavaso_en 120, o0 Frova_sus._Frvossusico Power Bl ock Di agram
- CPUVCCI OSO_EN  PG57 PSVS3_EN —\I D=7y BN e w s
-DELAV VIN Q7820 Ap le I nc S _NU'Vb
PBUSVSENS_EN LT3957 PPaVS_SUS_FET 8720105 | op1 v sus Lbo P ’ Y
— U3890 i — EN 7740 @ ¢——— e 8
(PACGE 63) NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
P3V3_SUS_EN PROPRI ETARY PROPERTY_OF “APPLE | NC.
_SUS_| THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

P1V8SO_EN PG67 TBT_SO_EN VOUT, PP15V_TBT_RE
— (PAGE 34) <
DELA
Il NOT TO REPRODUCE OR COPY I T
RC P1V5S0_EN PG57 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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BOM Vari ant s

Bar

Code Labels / EEE #'s

BOM NUMBER BOM NAME BOM OPTI ONS AI ternate Par ts

085- 4094 DEV BOM M.B, DL D1_oEVEL: VB PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NOVBER | BT NovgeR | B FTION | REF DES | COMENTS:
607-9189 CWN PTS, PCBA, M.B, D1 D1_COVVON 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 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 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DWW 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 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DWPQ] CRI TI CAL EEEE: DWPO 12850311 12850329 ALL NEC ALT TO SANYO
639-3291 PCBA, 2. 9G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_C1, EEEE: DVNW RAM 6G_HYNI X_CHO_1600_S 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

D 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 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 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 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F16P] CRI TI CAL EEEE: F16P 197850487 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 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 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 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_Cl1, EEEE: F26L, RAM 4G_ELPI DA_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F26L] CRI TI CAL EEEE: F26L 19750481 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 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 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 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 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 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 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 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 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F338] CRI Tl CAL EEEE: F338 13850725 13850724 ALL Samsung alt to Mirata
639- 3882 PCBA, 2. 8G, SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G PCH_CI1, EEEE: F33C, RAM 4G_SAMBUNG_35NM 1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F339] CRI Tl CAL EEEE: F339 13850727 138S0709 ALL Samsung alt to Mirata
639- 3884 PCBA, 2. 8G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F337, RAM 4G_HYNI X_1600_S 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 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

C 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 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 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 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F33H] CRI TI CAL EEEE: F33H 74080144 74080118 ALL Littlefuse alt to Polytronic
639- 3886 PCBA, 2. 8G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_Cl1, EEEE: F33N, RAM 4G_ELPI DA_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33J] CRI TI CAL EEEE: F33J 15281539 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 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 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33L] CRI TI CAL EEEE: F33L 15550667 15550583 ALL NAG LAYERS ALT TO MRATA
639- 3846 PCBA, 2. 5G M CRON 8GB, M_B, D1 DEVEL_BOM BASE_BOM CPU_| VB_2C 2. 5G, PCH_C1, EEEE: F2W/, RAM_4G_M CRON_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33M CRI Tl CAL EEEE: F33M 103S0305 10350266 ALL Yageo alt to Oyntec
639- 3847 PCBA, 2. 9G M CRON 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G, PCH_Cl1, EEEE: F2WQ, RAM 4G_M CRON_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33N] CRI TI CAL EEEE: F33N 11250274 112S0254 ALL Yageo alt to Oyntec
639- 3887 PCBA, 2. 6G M CRON 8GB, M.B, D1 DEVEL_BCM BASE_BOM CPU_I VB_2C_2. 6G, PCH_Cl1, EEEE: F33K, RAM 4G_M CRON_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33P] CRI TI CAL EEEE: F33P 37651113 37651110 ALL Diodes to AGS
639- 3888 PCBA, 2. 8G M CRON 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_Cl1, EEEE: F33F, RAM 4G_M CRON_1600_S 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 CPU_IVB_2C 2. 6G ES2 D1_COMVONL CPUMEM SO, SMC_DEBUG_YES, TBTBST: Y, TBTRTR: B1, TBTHV: P15V, HUB_2NONREM USBHUB: 2512B, AXG_PHASE2, TBTI SNS: YES
33754292 1 1VB, Q4CT, G5, L1, 2. 5, 35W 2+2, 1. 1, 3M BGA u1000 CRI Tl CAL CPU_I VB_2C 2. 5G_ Q6 D17W EDP: YES, PPDDR: 1V35, LPCPLUS_CONN: YES, LPCPLUS_R: YES, CAPS: | NT, BTPWR S4, SKI P_5V3V3: AUDI BLE, TPAD_5V_LDQO S5, SMS
33754300 1 1VB, G096, G5, L1, 2. 5, 35W 2+2, 1. 2, 3M BGA U1000 CRI Tl CAL CPU_I VB_2C 2. 6G_GS D1_PVB LOADI SNS: NO, LCDBKLT: PROD, KBDBKLT: PROD
33754302 1 1V, QU94, G, L1, 2. 8, 35W 242, 1, 2, 3M BGA U1000 CRI TI CAL CPU_I VB 2C 2.8G (8 D1_PROGPARTS SMC_PROG PVB, TBTROM PROG, BOOTROM_PROG: PVB, TPAD_PSCC: PROG

B 33754294 1 1VB, QOAM G5, L1, 2.9, 35W 2+2, 1. 25, 4M BGA u1000 CRI Tl CAL CPU_I VB_2C_2. 9G Q6 D1_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 FOML 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 o5 e 2, 225, 5 w000 cRTIcAL Ve 22,96 DDR3 SPD STRAPPI NGS
33754180 1 |G POt PPT- B SFF, E52, 80 u1800 CRITICAL PCH_ES2 BOM GROUP BOM OPTI ONS
33754235 1 1C. PO PPT-NB SFF, PGB, OO 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, PCH PPT- 1B SFF, PRQ CL u1800 CRITI CAL PCH_CL RAM 2G _ELPI DA_1600_S 2G_ELPI DA_1600_S, RAMCFG3: L, RAMCFQR2: L, RAMCFGL: L, RAMCFQ0: H
33851113 1 16 7B, 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 1. SORAM 2681 T, 2564, DORG- 1600, 78FBGA e, oo, e v, o, o, e, 70, e10n, e, o s, s e s, uGRI T CAL 2G_SAVBUNG_35NM_1600_S RAM_2G_M CRON_1600_S 2G_M CRON_1600_S, RAMCFG3: L, RAMCFQR2: L, RAMCFGL: H, RAMCFQG0: H
33350622 16 1. SORAM 2681 T 256MK, DOR- 1600, 78FBGA s . e 12, o, s s, o nion i oz aise oo anen e 1o 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 |G SORAM BOR3- 1600, 256MKS, 7T8FBGA, D DI £, ELPI DA <esen wesio. tefeo. esan Lz, oo ot a1 100, o110 120, a0, asio oo, ores 1/ GRI TI CAL 2G_ELPI DA_1600_S RAM_4G_SAMBUNG_35NM_1600_S 4G_SAMSBUNG_35NM _1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMCFGD: H
33350649 16 1/G. SORAM CORD- 1600, 256NAE, TAFBGA M GRON oo o ot e s, s, s i o1 6 o s oo, o, GRI TI GAL 2G_M CRON_1600_S IRAM_6G_SAMSUNG_35NM_CHO_1600_S) 6G_SAVMSBUNG_35NM_CHO_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: H, RAMCFQD: L
33350625 16 |G SORAM BORG- 1600, 51238, 78FBGA, HYN X s . e 12, o, s s, oo aion iz aise oo anen e 1o 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, RAMCF®0: H
33350629 16 |G SORAM BOR3- 1600, 512VK0, 7T8FBGA, B- DI £, ELPI DA <esen wesio. tefeo. esan Lz, o0, ot a1 100, o110 1200, asio oo, ores 1o/ GRI TI 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 |G, SORAM DORG- 1600, 512VK8, 76FBGA, D35, SAVBUNG <0900, w1, e 20, 123, 2o, 2o, 2960, 2370, 9100, 9130, 9120, 9130, wnso s, wnco. fGRI T CAL 4G_SAVBUNG_35NM_1600_S RAM 6G_ELPI DA_CHO_1600_S 6G_ELPI DA_CHO_1600_S, RAMCFG3: H, RAMCF&: L, RAMCFGL: H, RAMCFQ0: L
33350623 8 1. SORAM 2681 T, 256MKB, DORG- 1600, 78FBGA e, 10,130, 30, 10, 150, s, CRI TI CAL 6G_SAVBUNG_ 35NV CHO_1600_S IRAM_6G_SAMBUNG_28NM_CHO_1600_S| 6G_SAMSUNG_28NM_CHO_1600_S, RAMCFG3: H, RAMCF&2: L, RAMCFGL: H, RAMCFQ0: H

A 33350624 8 |G, SORAM OR- 1600, 512VK0, 76FBGA, D35, SAVUNG [P ——— CRITI CAL 6G_SAVBUNG 35NM_CHO_1600_S RAM 6G_HYNI X_CHO_1600_S 6G_HYNI X_CHO_1600_S, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQO: L
33350622 8 1. SORAM 268 T, 256M@, CERA- 1600, 70FBCA T —— CRITI CAL 6G_HYN X_CH0_1600_S RAM_2G_SAVBUNG_1600_S 2G_SAMBUNG_35NM_1600_S, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQ0: H
33350625 8 1 G. SORAM DOR3- 1600, 512MK6, THFBGA, HYN X R — CRITI CAL 6G_HYNI X_CHO_1600_S RAM 2G_HYNI X_1600_S 2G_HYNI X_1600_S, RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: L
asssoc2s o 1< s . 250w, 0700 & 1,110 [ - sc v on 16005 Vobdul e Parts
33350629 8 G, SORAM COR3. 1600, 51206, TEFBGA, B 01 £, ELPI DA S — CRITI CAL 6G_ELPI DA_CHO_1600_S PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33350660 16 1 G, SORAM DORG- 1600, 512VKB, 78FBGA, M CRON (s nso o, tevan, Lanan, cesno, ceneo, oo, oo, i, i, s, o fasse, sereo. =iGRI TI CAL. 4G_M CRON_1600_S 33350642 16 1 G, SORAM DOR3- 1600, 5128, TBFBGA, G- DI E. SAVBUNG a0, a1, sfz0. (2w Lesan s, s 7o, (oo, (110, ka0, uasao, s oo, oo, 1niGIRI T1 CAL 4G_SAVBUNG_28NM_1600_S
33350649 8 1C. SDRAM CORB- 1600, 25618, T8FBGA M CRON L2100, 10, B0, 8150 40 8150, 60 370 CRI TI CAL 6G_M CRON_CHO_1600_S 33350623 8 1C. SORAM 2GBI T, 2568, DORS- 1600, T8FBGA T CRI Tl CAL 6G_SANSUNG_28NM CHO_1600_S
33350660 8 |G, SDRAM CORB- 1600, 51218, T8FBGA M CRON P - CRI TI CAL 6G_M CRON_CHO_1600_S 33350642 8 1C. SORAM DOR3. 1600, 5128, 78FBGA, C- DI E. SAVSUNG. T — CRI Tl CAL 6G_SANSUNG_28NM CHO_1600_S
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PD Modul e Parts

SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH

TTTLE

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 TI CAL DEVEL_BOM
607-9189 1 D1 M.B BASE BOM BASE CRI Tl CAL BASE_BOM
SMC
34153528 1 1 swexz, proror, o1 14900 CRITI CAL SMC_PROG PROTO
34153404 1 |G SN, DEVELGPAENT. P B, 1 4900 CRITI CAL SVC_PROG PI B
34153405 1 |G SN, DEVELGPVENT. P8, D1 4900 CRITI CAL SVC_PROG FSB
34153406 1 1 SV, DEVEL GvENT- PV, D1 14900 CRITI CAL SVC_PROG PVB
EFlI ROM
34153571 1 1 e, row proror, o1 U100 CRITI CAL BOOTROM PROG PROTO
34153603 1 ice . P, o1 U100 CRITI CAL BOOTROM PROG PI B
34153636 1 cen RumE, 1 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 MBI 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 TPAD_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 EEPRaM SR AL, BKD, 501 € w3690 CRITI CAL TBTROM BLANK
33851098 1 1C, SMC12- A3, LXAFSIAHEBBCI GAS w900 CRI TI CAL SMG_BLANK
998-3919 1 sookeT, iz 34900 CRITI CAL SME_SooKET
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| | 5 | 2 3
Functi onal H J5713 (KEY BOARD I
Test Points [>_wme PP3V3 S4 o PO/ER RAI LS 0 2 I 1
78 H
J5650 (LEFT FAN CONN) Oo—=E PP3V42_G3H 78 FUNC_TEST CT Test Points
FUNC TEST —me V6 KBDL e PM SIP 52 CANERA PCIE S GWLS
[ mE PP5V_S0 3 TP o—me W5 KBD2 o =t Ppﬁws*sgg*L e CPU NO_TESTs R Et MVERA_D2RP PCl E_EXCARD D2 EENELf2b G E
. - e PPOV75 SO DDRVT ) _
- e :| 3 TP8an S Vs ks o o . P TET_MONDCD e -PCP ﬁm D2RN__TRE = pCl E EXCARD ng g . o PAEENET RRDCN
[ PV . ne W5 KBDA4 PP1V05 TP _TBT_NMDNDCI = = TBT MONDCO 1o By RA RPD ONTPF — PO E .
= e FAN LT _TACH . g e WS_KBDS “ o= S0 o = = 1R NC TBT MONDCL _  —wve memom e 2D CP ME — PCE E§g$ gg 8 g v
J5660 (Rl GHT FAN CONN) CoO—=E W5 _KBD6 . — TROE — 17
o e FAN RT_PWM o es =W KB . LED_RETURN 2 Koo N — PCIE CLKI0OM EXCARD N
p 7 PCl WS _KBI i R TRUE — Tar s
D == FANRTTAGH o B2 RO ToT DPR 105 B s KBDo v 5—me LED RETURN 3 o Sl 00M P = PCIE CLKIOOM EXCARD P
e S S Sl D Bememen— - | Db e
= er P DM _S2N_N<0> -5 KBDLL a (= N Term o NG NO_TESTS EAB D CN T
DM _CLKI0OM CPU P o—me VB KBDLZ . L 7o TP DP TBTSRC M. CD—TBE NG B B E A ok
13502 (ALS/ CAVERA GOWY CLKLOONM O & KBDL3 e GND b Th CP<3> NC_DP_TBTSRC M__CP<3> T e BASESTROE ClE 5 D2RN w PCIE_AP_D2R TROE
2 n M CPU N = A TSRC M__CN<3> - = NC PCIE 5 D2RP DI = N
e o o = _me iS5 _KBDL4 T T]* ™ Ip o TETSRO M. P<2e FRE g [BISRC M. CN<3> WRRE_BASESTRUE NG PO E 5 R2D CN__», POE AP DPRPL P
750 42 77 RZ TPS KBD1 = <g> _ D IRE e NG POE 5 RRD CP v
O _iac _PP5V 53 ALSCAVERA F . .. DM NDS PeOs TR K’A a7 « _TP_DP_TBTSRC M _CN<2>  — Yoy Db, TTB‘BI'_I_S <2> ~mrer= NC PCE 5 RRD CP___,, PCE AP D2R PI_N ™%
14400 (RO CABLE GO mm oV NS Neo= = s WS KBDLY .. TP DP_TBISRC ML CP<l> _ — VAKE_BASE=TRUE RC_M._CN<2> - PCl E_6_D2RN v = PC'E ﬁs R2D PI_P I';RSE
Cm>_me PP3V3 S4 s C>__FDl_DATA P<0> ==V KBDLB - == PP3V3 SO en  w-1DDP TBTSRC M. CNel> 2 iR =L sE NN v RN e
P QN S VA . D5 —DATA Neo> = s V5 KBDLO ¢ — = e [BISRC M. ON<l> me”
> me PP3V3 WAN F > EDI_DATA P<d> == V5 _KBDR0 . ome PIAS cT SHC M (el NC DP_TBTSRC M._CP< —troe e PAE 6 RED CP__ E_CLK10OM PCH P
e EESYVS Y Sk FOF_DAT/_Ped S s kel : PP3V3 S5 v » _TP_DP_TBTSRC M__CN<O> VARE BASER, B M CN3> C>_TRE NC PO E 7 D2RN > PO E CLKIOOM PCH N
- @m PRIV SO : 1o 50 17 ’mw SO E Ao PR P > e V5 KBD22 " = PP3V3 S5 AVREE SWC o0 a0 = —LPDP_TBTSRC AUXCH CP = mree T 0> D e WEESETRE ¢ o E 7 oRe . BB _POE GLKIOOM T6T b THE
e 2 POE AP 2R N = as W5 KBI23 . S - _ppavaz_caH > - TP DP_TBTSRC AUXCH CN__— RCrRe TBISRC AUXCH OP WARE BASESTRE NG PCIE 7 R2D ON ., cp—PAE GLKICOM TBT N o
14410 (RO FLEX CONN) 752 1 gy PCLE_ENET_D2R_P KBD E_L e >—me PP5V_SO . = [ R TETSRE AUXCH EN e NC PCIE 7 RRD CP__ ..
USB EXTB OC L 75 50 17 rmy-PCLE_ENET_D2R N LEFT_SHI FT_KBD ., —>—=e_ PPSV_S3 B . TP.SPL_CSL L W
HDM | G DDC CLK 44 »—PC E CLKIOOM TBT P LEFT_CPTL ON_KBD « e PPV S5 + . _TP_PCH GPICB MWM” p—t IO SATAE
HM LG Do Ok >__PCIE_CLKI0OM TBT N o—me W6 CONTROL KBD . o>—me PPBUS G3H . . _TP_PCH STRP BBS1 Mmﬁ&ﬁ” e
ep—me HDM_HPD L O s PPDCONGH ., ., TP PCHSTRPESI L MLmA_ELEJﬂPL
e S S5 a5 a0 14900 CHARZ TPS 35700 (1PD FLEX CONN) o _TP_PCH TP23 =R Ww _BASES E L R K3SM PCLIN
= PM SLP_S4_L remmms e 1P ADKO> s PP3V3 S4 N s PPVCORE SO CPU , ., TP PGl _CLK33M OUTZ — L TE PCE CLKIOOM PEAN— NC POl E_CLK10OM e
AP_CLKREQ Q L wreew e o LPC AD<1> = —me 22 CS_L - . TP PCIE_CLKI100M PEGAN — ?WW 16 POLE CLKIOOM PRAP= e~ N PG £ GLR100M PEGP D8 o KT OOM So0 W T
ENET_RESET L Oo>__LPC_AD<2> o—me 22 M w P . TP_PCI E_CLK100M PEGAP — R £ O K1 0oM PECAD . TP POLE_CLKIOOM PEBN— qmp o oo E>—EOLE QLKL SSD N o
ENET_CLKREQ | o o> __LPC_AD<3> > _me Z2_ M SO . EVTTOOR . . IPPMSPAL — e E LKoo PEap = TR AR N b B L KoM bemP CcD—EEG LKIOOM P
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— =PP3V3 S4 BT s ¢ = "-PP3v3 50 HS COVPUTI NG ISNS_ .. Power | ases
=PP3V FET  — FP3V3 _ — — -PP3V3_SO_PCH STRAPS w d} Appl e I nc. <SCH_NUM-] D
— =PP3V3_SUS_P1V05SUSLDO o <] <E4LABEL>
— =PP3V3_SUS PCH VCCSUS 21 23 - . NOTI CE OF PROPRI ETARY PROPERTY:
—_ =PP3V3_SUS PCH VCCSUS GPI O Backl i ght Rai | S THE | NEGRMATI ON_CONTAI NED HEREI N | S THE
_ | — =PP3V3 SUS PCH VCCSUS GPIO
» =PP3V3 SUS PCH = pava aUs POH GHl O e o =PPBUS SWBKL  — BUS sw BL e PCSESS0R AGREES TO THE FOLLOW NG:
s =PP3V3_SUS_ROM = — =PP3V3 SUS PCH VCCSUS USB a2 N W s | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
_ } — =PP3V3 SUS PCH VCCSUS USB
== =PP3V3_SUS PCH VCC SPI— = =PP3V3_SUS CNTRL « — PPAUS S0 LCDBKIT PYR ., 111 NoT 7O REVEAL G PUBLISH 1T 1N WHLE R PART
— =PP3V3_SUS SMC 20 IV ALL R GHTS RESERVED
p—
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Frame Hol es ebP signal s
2p2 2940, o PINT AX C P _ TP EDP AUX P, P si gnal s
O 19 67 BEK Efé\lgrs E—ATLR)Z(E CN — TP EDP AUX N P W,l;/REEBKSEl\/MIl'ﬂliNUt — =DDRVIT_EN oo
ZT0960 79 67 %E% Q/FI{_UEC P<3..0>_— TP EDP TX P<3..0> 1w 120 S gnal s Th h PEG
] = — i gnal s roug
4PSR2P3- 3P5B e DPINT M C Ne<3..0>_ TP EDP_TX _N<3..0> 1w — e T T N e CPU THERMD N w0
O VARE_BASE=TROE = wws POE TBT DOR P<3..0> - =PEG D2R P<1l..8> « THERVDE THERMD P 1o 70
-_| = - | TE! T—TRf
wms POIE TBT DR N<3..0> — =PEG D2R N<11..8>
Bosses for limting deflection = w7 PO E TBT R2D G P<3..0> — =PEG R2D G P<11..8> , e LD ESS e LCD FSS o
SHO0910 - 537 PO E TBT RD C N<3..0> . =PEG R2D C N<11..8> ,
DJ2. sop1. 51D 2. 254 sm b1 APN: 860- 1557 no kD BKLT PWM VDS |G BKL PW “ ° ¥ 7 “WAKE_BASE=TRUE = ’ D
" kGO BKLT EN — LVDS_| G BKL_ON " SD PWR EN PCH . ENET_LOW PWR PCH 20 24 25
VARE_BASE= = WARE BASESTROE — — —  — —
SHO911 o LCD ng EN — LVDS |G PANEL_ PWR w7 SD PUR EN — ENET_ LOVPVR ..
2.80D1. 21 D- 2. 25H SM D1 - TP FWPWR EN . FWPWR EN 2 NC PCl E_CLK100M SSDN — PCIE CLKI0OM SSD N B
MARE_BASE=TROE . — —— — SWMRKE BASESTROE — —TRGE ———  — — o — ——
1 b 1 1 - NC PCl E_CLK100M SSDP _ PCIE_CLK100M SSD_P A
SH0950 SH0951] ~ WRKE_BASE=TRUE TROE = °
SH0912 = M = M NC PCl E_CLK100M FVWN — PCIE CLK100M FWN .
2.80D1. 21 D- 2. 25H SM D1 ~WAKE_BASE=1RUE TRUE =
NC _PClE _CLKI00M FWP — PCIE CLKI0OM FWP B
. { SHLD- D1- USB SHLD- D1- M_B- T29 - VRKE_BASESTROE -
- g Unused PEG signal s NC PCl E FW D2RN PCl E_ FW D2R N
SH0913 NC PEG D2RP<NéL5 s12> — =PEG D2R P<15..12> » —VARE_BASE=TRUE NO TEST=TRUE— v
MARE_BASE= TEST=TRUE—
2. 8CDL. 21 D- 2, 25H- SM D1 Dl THERVAL MODULE STANDOFF (860- 1439) NGPEG DoRN<15. . 12> — =PEG D2R Nel5..12> w0 R E T R e — PO E FWIRR P v =
W
L { SH0920 SH0921 NC PEG R2D %lgqg — =PEG R2D C P<15..12> ,, —%ﬁ%&%% FOE PWRD C N R
STDOFF- 4. 50D2. 15H SM  STDOFF- 4. 50D2. 15H SM VARE BASETT] TE T-TRUE - NG PClE FW R2D CP__— PCIE FWR2D C P v
1 L_(l :) CR SFF DG v1p0O Tabl e 3-56 mappi ng for HDM ‘WE‘B?SSENC PEGREE %%ET TI%L2£> =_SPEG 2D © Nelb. . 12 T VRRE_BASESTROE™NO_TEST=TRGE
= = = war HOM G OLK G P — TP DP IGB_MP<3> , Unused GPU si gnal s
SH0926 SH0927 o oo HDML_I S K N — TP DPIGR N<3> 1 ‘NNEKEE&K%E_MD%%DigST-TORTE — =PEG D2R P<7..0> 10 Unused SATA ODD Si gnal s
- BASES - NC PEG D2RN<7..0> . =PEG D2R N<7..0>
STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM ~VAKE_BASE=THW: TEST=TRUE ’ — e SAIA RO R SATA_ODD D2R N w
. . THD900 s HDM |G DATA C P<2..0> _ TP DP IGB MP<0..2> , NG PEG R2D CP<7. 0> =PEG R2D C P<7..0> . A SATA ODD D2R P
| = — TVARE_BASE=THWE TES T—TRLE — — 17
TH NsP s HDM 1 G DATA C N<2..0> . TP DP_IG B MN<O0..2> ,, NC PEG R2D CN<7..0>_ =PEG R2D C N<7..0> ,, MARE_BASE=TRUE NO_TEST=TREE
= = —) WARE_BASE=TROE = ~VARE_BASE= TRUE TEST=TRUE — NC_SATA ODD R2D CN — SATA_ODD R2D C N .
C D1 BMJ MODULE STANDOFFS S e s ees w7 —HOM A PRE CLK = DPAIGDDC OK . NC_SATA QDD RD.CP - SATA QDD R2D C P C
| DATA —  DPA DATA ., _ . VARE BASE=TRUE MO TEST=TREE Y
SH0928 SH0963 THO903 APN: 862- 0118 —HRmeie = e-boc : MR R R e = DPA LG A CH B
FDM  HPD — DPA_| G HPD NC DPA | G AUX_CH — DPA IG AUX CH N
STDOFF- 4. 50D1. 73H SM STDOFF- 4. 50D2. 33H SM —( *® —RRE BASESTROE — 1 — N RRE BASESTROE. U TEST=TROE= B
APN: 860- 1490 1 1 Sk-1.1X0.5-1. 4x0. 8 Unused Menory Signal s
L = THO904 NC PEG CLKIOOWN = - PEG CLKIOOM N s NC VEM A CLKP<1> MEM A CLK P<is>
. . P 1 E 1 B - — N/ > o = = i
SH0963 is BMU standoff with flange. 860-1534 () APN 998- 3975 NG PEG OLKioOMP o — PEG OLKIOOM P T NCREMA CLKEL e MEM A GLK Ne1> B
UNUSED USB S| GNALS N
THO900 for upper TBT can gnd sl ot T'FQ.%95 s DB TBISNKO AUXCH C P — DPB IG AUX CH P 10 NC USB3 EXTC TXP = “USB3 EXTC TX P . NCMEM B CLKP<l2 e MEM B CLK P<1> 12
] 55 _DP TBTSNKQ AUXCH G N — DPB |G AUX CH N . | EXTébTT)EﬁlT—TRLE— USB3 EXTC TX N NC VEMB CLKN<1> - MEM B CLK N<1> .
THO903 for |ower TBT can gnd sl ot SL-1. 1X0.46- 1. 4x0. 75 WARE_BASES - ~MAKE,_ BASE=TROE NO TESTETRUE— * = -
9 DR TBISNKO M C P<3..0> _ TP DP1GC MP<3..0> . N eRe EXT(ED'?EPT_TRLE_ USB3 EXTC RX P —
THO904, 5 for USB can gnd sl ot s DP TBTSNKO M. C N<3..0> — TP DP IG C MN<3..0> , SRR R G let, o UsES B N
WSEE BKSDP‘:TBTSNﬁ)EEEZ ak DPB | G DDC CLK NC UsB _E]xRIJtCPNO rsrerre=—USB EXTC P 1
«w _DP TBTSNKO_DDC DATA — DPB_| G DDC DATA ., —mNC Mo PN s re=—L5E EXTC N N
—NRRE_BASE=TRUE" = NO_ RUE—
DR TETSNKO_HPD OPE | G HPD NG USB3 EXTD TXP __ — USB3 EXTD TX P .
% — M =
S':(‘)”g;;ss'zs (4X 860-1327) 1 VAKE_BASE= = NC USB3_EXTD TXN__ - USBS EXTD TXN .
SH0923 SH0924 = SH0925 105 _DP_TBTSNK1 AUXCH C P — TP DP_I G D AUXP " VARE_BASE=TRUE NO_TEST=TRUE
. . - —WARE_BASE=TRUE" = NC USB3_EXTD RXP _ USB3_EXTD RX P,
STDOFF-4. 5CD1. 8H SM STDOFF-4. 50D1. 8H SM - STDOFF-4. 50D1. 84 SM oy P24 5301, 8H SM . DP TBTSNKL AUXCH C N — TP DP 1G D AUXN . ~WRKE BASE=TROE NO TESTSTROE= ——— —— — —
1 1 1 —VARE_BASE=TRUE — B3_EXTD N B3_EXTD N 10
1 | = T TEST=TRUE—
B = = = L 5o DR TBISNKL M. _CP<3..0> — TP DP IGD MP<3. 0> ., LSRR el = WSB EXTD B P B
15 DP_TBTSNKL M__C N<3..0> TP DP 1 G D MN<3..0> ,, BRI BN — USE EXTD EHCL N .
SH0932 SH0933 RRE_BASE=TROE = NC USB 4N~ " 1p s an
POGO- 2. 30D- 5. 5H SM LOW FCROBO- 2. 30D- 4. 1H SM LOW FORCE w DB TBISNKL DDC LK — TP_DP_IG D CTRL_CLK , ~WRKE BASE=TROE NO TEST=TRUE— b
M M _BASE= = NC USB 4P TP_USB_4P "
DI POGO PINS (870- 2451) . . ™ _%ERE'_[BBKEEL\II%DDC DATA — TP_DP_1 G D CTRL_DATA s ‘W-STRLE NG TEST=TRUE— TP USB SDN
@ 5 DP_TBTSNK1 HPD  — TP DP_1G D HPD s “MAKE_BASE=TRUE NO TEST=TRUE— *
= = —WARE_BASE= TRUE = NG ToB Spp - RE— TP USB SDP
SH0934 SH0935 SH0936 SH0937 " VARE A TR N0 TEST=TRE— ®
POGO- 2. 30D- 5. 5H SM LOW FORBEEO- 2. 30D- 5. 5H SM LOW FORGIOGO- 2. 30D- 5. 5H SM LON FORCEPOGO- 2. 30D- 5. 5H SM LOW FORCE NC_USB_W ANN TP_USB_W.ANN 1
SM SM SM SM TNARE_BASE=TRUE NO TEST=TRIE—
NC_USB_W ANP TP_USB_W.ANP "
- ' t 1 VARE_BASE=TRUE NO TEST—TRLE_
@ @ @ @ NC USB BT HSN TP_USB_BT_HSN "
= = = = ~NRRE_BASE=TRUE NO TEST=TRUE—
NC USB BT HSP TP_USB_BT_HSP 1 s _=PP3V3_SO_PWRCTL
TMARE_BASE=TRUE NO_ TEST-TRLE— —
D1 ELI PTI CAL SLOT HOLES NC USB_12N TP_USB_12N "
NG USB 12P RO TEST=TRE— TP_USB 12P RO991!
ZT0930 ZT0920 Z10R31 ke B e NG TEST=TRUE— b s 13N ® 10K Unused PGOCD si gnal
1 19 1/ 2
1 1 “NMARE_BASE= —
s b4 2x2. 6 s> 8x1T8 3. 1x2. 1 SLe3. 9X2:73-4. 2x2. 6 NC USB 1I;ELNOTEST_TRLE TP_USB 13P . 201,
= : ' : = : ' : - TMARE_BASE=TRUE NO_TEST=TRUE—
CPUl WP_AXG PGOD o,
TP_P1V5S3RSO_RAMP_DONE  P1V5S3RSO_RAMP_DONE .,
— MAKE_BASESTROE . —
USB SI GNALS —JR';EBKSEJIE%EP: > = REG PO o
A »__MB RAI\/CF(BRA = e MSB BT P — USBHUB DN1_P 2 A
20 M.B RAI\/CI;GAZ = R09: 13'1 050 7 _USB BT N __ USBHUB DN1I N - ISYNC MASTER=DL _M.B_TEST SYNC DATE=01/ 27/ 201
2 M_B_RAMCFGL MCFG2: K -_BASE= = . .
M.B RAVCEGO ravcrar: | RO912! 1 23 . _=PP5V_S0_AUDI O XW T RS L RO =USBHUB D2 P Signal Aliases
* RANCEGD: R09111 1/ 28% 201, D 207 _USB_TPAD N — USBHUB_DN2_N 2
: MRRE_ BASESTROE —— —— —  — ——
RO910! o M, = SN XW)902 s USB SMC P — USBHB D3 P ., d} Appl e Inc.
1K Yo = e L o9 > PPSV SO_AUDILO AP L USB_SMC N — USBHUB DN3_N = <E4LABEL>
V 2 = 9 53 74 39 > : 26 -
1/ 2§’¥v = _%—%EWW Wg?LIFBLjKSSEHFSLBL b USBHUB b NOTI CE OF PROPRI ETARY PROPERTY:
2012 XW)903 ReESs " e pae 2 = DV = FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
= P SM -
D gi tal Ground 1 2 PP5V SO AUDI O AMP R - 78 MPU USBH‘;'(LBEW N — USBHS DM N 2 TTET%CBNi??\?iIiIG?FifSSTD%;jfEBFG]INONw\EI DENCE
= 5 EJ @B EEEE,WEFEg gm - Il NOT TO REPRODUCE OR COPY | T
AGE=5" N 11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
oM TTABLE RL010 CRTCAL M LIE woro. s e
2 CPU PEG COVP 1 AAA 2 =PP1VO5_SO0_CPU VCCI O ¢ 4011 13 15 VA s=o- 2
2w DM _S2N N<O> =~ Mdpw Rrx o u1000 PEG | cowpl | G3 PLACENEAIO00. Gz T N 7 20 10 [ry— CPU_CFG<0> B50 [crG o SA_DI M 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
= DM S22 T 2" pec_ronpq St oo DB CECS2> Blo? L1000 o HitiSense:3 1
o DM _S2N N<3> o P10 om rocar = e o o |22 _PEG DR N<O> ) = or o [ CPU CFGS3> 23 lerc s i v Jes -
DM S2N P<0> [ 0 PG R 1+ 2321 —PEG D2R N<1> 72 20 10 (T CFG 4 (5 e 9) RevD as| L
2187 _RX_ 3 RX_ ° 72 24 10 CPU CFG<5> 53 |crg 5 RESERVED ) NC
72187 DM _S2N_P<1> P7 | DM _RX_1 PEG RX_2* [4B22 =PEG D2R N<2> ) o =~ 2 RsvD_33| L4/ Ne
— 72 24 10 CPU_CFG<6> S5 |orG 6
217 DM _S2N_P<2> P3 | pm _Rx 2 PEG RX_3*|5D21 =PEG D2R N<3> s D50 CFo<7> H49 |org o
— 72 24 10 CcFG 7 ® RSVD_34 NC
72 10 7 DM _S2N _P<3> - P11l | pvm _RX_3 PEG RX_4* yAL9 =PEG D2R N<4> ° o CPU_CFG<8> A55 .
PEG RX_5* pDL7 =PEG D2R N<5> 0 PLACE_NEAR=UL000. H43: 50. 8MM 2 O CFG_8 T o RSVD_35 NC
. DM _N2S N<O> Kid Dm _Tx 0 e = CPU_CFG<9> M1 lerg o a o RSVD_36| Y
7218 7 _TX PEG RX 6* B4 =PEG D2R N<6> . PLACE_SI DE=TCP 72 24 (TR > \ — NC
7218 7 DM _N2S N<1> M Jpm_TX 1* s P13 —PEG D2R N<7> _ 72 2 T CPU CFG<10> K49 |crG 10 ; RSVD_37 NC
DM N2S N<2> N o T 2 PEG_RX_7* = o =PPVCORE SO _CPU & 13 15 43 CPU CFG<11> K53 |oro 11 RoVD 38| P
7210 T Q= — S S e ——— g M PEG RX 8% WALl —PEG D2R _N<8> . 72 2 T 3 - ) | NG
72 18 7 @MM‘—RZC DM _TX_3* E i G 13 7224 CPU CFG<12> F53 |cFG 12
- PEG_RX_9* [1B10 =PEG D2R N<9> 0 NOSTUFF f6'a ™ P CFG=132 &3 |ora 13 RsvD_39| AR~
2187 N2S_P<0> K3 | pM _TX_0 PEG_RX_10* [,G8 =PEG D2R N<10> . R1064% 72 20 D> CPU CFG<14> 51 Jora 14 RSVD_40 NC
72187 DM _N2S P<1> M_|pm_Tx 1 PEG RX_11*[;A8 =PEG D2R N<11> . 49.9 ” o D A CFG< 155 =g pi A
DM _N2S P<2> P4 | om _Tx s RX_12+ 486 =PEG D2R N<12> b 7 2 D FG 15 RSVD_41
7218 7 DM _TX_2 PEG_RX_12 0 1110w 16> 062 Y
oo DM _N2S P<3> o T3 low 1x3 PEG_RX_13+[5HB =PEG D2R N<13> . i, = o D EYCESE102 g RSVD 422
PEG RX_14* hE5 =PEG D2R N<14> s PLACE_NEAR=UL000. H45: 50. 8MVI 72 24 TR CFG 17 Essngﬁ -
ur " K7 = CE_SI DE=TOP )
. Eg $$ﬁ mg: 7 g For 0T o PEG RX 15" KT g =PEG D2R N<15> ms PACESIDET CPU_VCC VAL SENSE_P =3 |vee vaL_sense
7 Foro Tt PEG_RX_0| K22 =PEG D2R P<0> . NoTe.VOLTAGET. 25V CPU_VCC VAL SENSE_N <% |vss val_sense RSVD_45 15 NC
72 18 @w‘—c FDI 0_TX_2* 9 PEG 1| K19 —PEG D2R P<1> Note. VOLTAGE=0V = = = -
72 18 EDI _DATA_N<3> AA6 4 FDI 0_TX_3* 2 RX_ — ° CPU _AXG VAL SENSE_P =5 |[VAXG VAL_SENSE
e PEG Rx 2| @21 =PEG 2R P<z> o Nore. VOLTAGE=T. 05V CPU_AXG VAL SENSE_N &=—<45 |VssaxG VAL_sense
72187 FDI _DATA N<4> V6 | FDI 1_TX_0* @ PEG Rx_3| D19 =PEG D2R_P<3> 0 ot e, VOLTAGE=0V =S = o= VA
72 18 FDI _DATA N<5> V4] FDI1_TX 1% ¥ PEG RX_4| C19 =PEG D2R P<4> 0 _TP_CPU VOC DIE SENSE g 48 lvcc 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
71 qomFD_DATA N<7> o A | FDI 1_TX 3* & PEG RX_6|_C13 =PEG 2R P<6> . nggﬁg 591%71 9 CPU_THERMD P H8 |rsvD 6 ﬁ?ﬁiﬁwm LK, =
D12 =PEG D2R P<7> . : o CPU_THERMD N K48 |rsvD 7 - TEST_ w
e FDI_DATA P<0> W | Foio_Tx 0 z PEG RX_7 it Pow . - bC_TEST D3| 38
— - c11 =PEG D2R P<8> N y 3 2 . -
72 18 FDI _DATA P<1> WO | Fpio_TX 1 N " EEE*&*S ) =F’Eg D2R P<g> Moz, o o2 MOTE i hat olg 4985 "ghe" ?8";’}2’33%&? E8Rcern. RSVD_8 pc TEsT D1| DL TP_CPU DC TEST D1
72 18 FDI _DATA P<2> FDIO_TX_2 < 3 = — ° | A 2=U1000. KAS5: 50. 8MV RSVD_9 DC_TEST_ass| A58 _TP_CPU DC TEST A58
EDI_DATA P<3> AAT o % PEG RX_10| F8 =PEG D2R P<10> o FLASE-SIFOEEHAS 59 — —— —
218 Q2 —LA TSO2 e AL IFDIO_TX 3 2 PEG RX 11| CB —PEG D2R P<11> . RSVD_10 DC_TEST_A59 #U:E_JEMQ{59
2187 FDI _DATA P<4> W | Epi1 TX 0 E 0 PEG RX_12| C5 =PEG D2R P<12> . = RSVD 1; DC_TEST_C59) = 61
2 18 FDl _DATA _P<5> T4 |Foi1 Tx 1 2 t(ﬂ PEG RX_13| H6 —PEG D2R P<13> . g&:&s{lz&wglooo K43: 50. 8MV RSVD_1 DCfTESTfAB:ﬁJ:m_lESIE@J,ﬁ
e EDL_DATA B<6> 243 1FDI1TX 2 5 4 PEG RX 141 FO =PEG [2R Peli> ’ NOTE: Intel validation sense lines per ESSXE 12 £715217§1 D61 1
e FDI_DATA P<7> ACB K6 =PEG D2R_P<15> . : - TEST_De1( 2> _TP_CPU DC TEST_D6
@ A S ge— = FDILTX S 7 £ PEGRX 15| K0 gu =PEG DR P<15> doc 439028 revl.0 HR PPDG sections 6.2.1 and 6.3. 1. RSVD_15 DC_TEST BDs1| BDBL TP _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 DC_TEST BE61 MU:II:_JESJ;BE.?_BE(H
72 mmFDl_FSYNC<1>  _,  ACI2 |Fpi1 FSYNC E a PEG TX_1*[5,C23 =PEG R2D C N<1> 0 RSVD_17 DC_TEST_BES9| BES9
[ D2 = BG51
ST ST fr R e ool ORIV TEST_Bsp_oco1
FDI _LSYNC<0> AALO a T 4% |LHLO —PEG R2D C N<4> ° > TEST_ ooes
72 18 FDI 0_LSYNC ] PEG TX_4 9 RSVD_20 DC_TEST_BG58| TP_CPU DC TEST BG58
7w EDl_LSYNG<1>  _,  AG [Fpi1 LSYNC % PEG TX 5*[3CL7 =PEG R2D C N<5> 0 RSVD_21 pc_TEST_Ba4| B TP _CPU DC TEST BG4
» CPU_EDP_COWP % PEG TX_6* |5K15 =PEG R2D C N<6> s RSVD_22 DC_TEST_BG3| B& E3_BG&3
PLAGE NEAR-UL000. AF3: 12. WA AD2 | EDP_| COMPO PEG TX_7*yF17 =PE( D N<7> N 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
L AGLL PEG TX_9* [5ALS =PEG R2D C N<9> N RSVD_25 DC_TEST_BE1| BEL
EDP HPD L - EDP_HPD B PEG Tx 107|314 =PEG_R2D _C_N<10> rmom & RSVD_26 bC_TEST BDL| 9L TP_CPU_DC_TEST BDL
TP_EDP_AUX_N AGA 4 EDP_AUX* PEG TX_11* ({H13 =PEG R2D C N<11> 0 RSVD 27
TP_EDP_AUX_P e—p__ T4 | EDP_AUX z PEG_TX_12* [,MLO =PEG R2D C N<12> .
T NS m;;urp EDP TX N<O> A3 | Epp X O 3 PEG TX_13* 5F10 :F’EG R2D C N<13> s
e > TX PEG TX_14* D0 =PEG R2D C N<14> .
ot . _TP_EDP_TX_N<1> Act ] Epp_Tx 1+ 5 o> e D NTes
o TP_EDP_TX_ N<2> AELL ] Epp TX 2% Ja) PEG_TX_15* |y > = o
. TP_EDP_TX_N<3> AT Epp_TX 3+ E PEG Tx_0|_F22 =PEG R2D C P<0> .
A23 =
o _TP_EDP_TX_P<0> ACL | EpP TX O Q PEG_TX_1] _PEG R2D C P<1> N
T n] PEG TX_ 2| D24 =PEG R2D C P<2> N
o _TP_EDP _TX P<1> AM | EDP TX 1 o vy —PE 5) Pe3s
o TP_EDP_TX P<2> AE10 | Epp TX 2 PEG TX_3 = N
TP_EDP_TX_ P<3> AE6 > TX PEG_TX_4| GL9 =PEG R2D C P<4> .
. EDP_TX_3 PEG. Tx_ 5| BL8 e =PEG R2D C P<5> o,
PEG TX_6| K17 =PEG R2D C P<6> R
’ PEG TX_7| GL7 =PEG R2D C P<7> .
=0 PEG TX_8| E14 =PEG R2D C P<8> .
(=3 QL031 PEG_Tx_9| C15 =PEG R2D C P<9> .
LCD _HPD 1|G 4 DWVNSLO6TK PEG TX_10[ K13 =PEG R2D_C P<10> N
S/ sors23 PEG TX 11| GL3 =PEG R2D C P<11> N
SYM VER 1 PEG TX_12| K10 =PEG R2D C P<12> 9
. PEG TXx_13| GLO > =PEG R2D _C P<13> o
EDP: YES |? PEG TX_14| D8 =PE D P<14> N
PEG TX_15 % 9
»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
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K37 B3 —=PPIMOS_S0_CPUVCO O = : 100 L21 |vcesA 2 PLACE_NEAR=U1000. BJ44: 2. 54mm 1K
vec. o4 @3 yoo o sensel ANIS o CPU VOO OSENSE P PLACE_NEABFQ0G, GA5:50; 8mm 100 e . CE_NEAR=U1000. B g 0. 1UF
K39 Ivee 66 - ANLT - = pr 116w \VCCsA 3 116w 10%
Ka2 lvos o7 VSS_SENSE_vcai g - CPU VCCI OSENSE[N 1L i %20 Jvocen 4 i 2 ok com
L25 |yee 68 R1360 R1362 N22 |yccsa s
- S _F43: 50, 100 100 . ) : 50. -
26 g 6o PLACE_NEATL{A000, 742595 100 & 2100 p e aepgagoo. avas: 50 o P lvocsa s 2 = =
L33 |vec 70 frasi s st = P20 |vocsa 7 3 PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 |voc 71 02l jatez ) : : R6 |\ocsa 8
L40 VCC:?Z PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. RI18 |/ o %
N26 VCC773 Note QA TAGE=1 ) @ 61 72 R21 /e 710
N30 VCC_74 Not e. VOLTAGE=0V o o 72 u1s VCCSA 11
N34 |vec 75 Note VO TAGE=1 05 o 5 72 V16 |vocsa 12
N38 |vec 76 = oo 5 72 V17 lvocsa 13
Note. VOLTAGE=0V V18 v 14
V21 |ycesa 15
W20 |vocsa 16
R1361'| |'R1363
A PLACE_NEARZU3000, GA3: 50, 8mm 100 100 PLACE_NEAR=U1000. AN17: 50. 8mm
- B 1/ 1%33 ;7/“16%/ PLACE_SI DE=TOP SYNC MASTER=J30 M.B SYNC DATE=07/14/ 2011
NE-LF V- OF —
CPU PO/ER
Ry AN e
L Appl e Inc. CH_NUM
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. ®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 13 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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OM T_TABLE
CRITI
BG13 lyss U1000 vss| M1
BGL7 |yss BGA vss| M5
B&R1 (9 OF 9) VB8
vss vss vss

B&24 lyss 2 vss| N
B&28 lvss g o vss| N7
BG37 lyss . vss| 21
BHA1L |vss g 8 vss|_N25
BAHAS lvss : vss| 28
B9 lvss S vss| 83
B&B3 lyss - vss| Ns6
&9 lvss vss| N0
35 lvss vss| M3
A0 lvss vss| M7
D4 lvss vss| 8
D6 lvss vss| 61
D10 |yss vss| Ns2
D14 lyss vss| 66
D18 |yss vss| _Ne1
D22 lyss vss| P9
D26 lyss vss| P14
D29 lvss vss| P16
D85 lyss vss| P18
D40 lyss vss| P21
D43 lyss vss| P58
D46 lyss vss| P59
D50 lyss vss| R4
D54 lvss vss| RL7
D58 lyss vss|_Rz0
E3 lvss vss| R46
E25 |yss vss| T1
E29 lvss vss| T47
E3S5 lvss vss| 150
E40 lyss vss| T51
F13 lvss vss| 152
F15 lvss vss| 153
F19 lvss vss| 155
F29 lvss vss| 156
F35 lvss vss| U8
F40 lvss vss| UL3
FS5 lvss vss| ¥20
6 lvss vss| V61
A8 lvss vss| 8
b1 lyss vss| W3
1 lvss vss| W5
H lvss vss| W8
H10 lvss vss| ve1
HL4 lvss vss| W6
HL7 lvss vss|_Y4
H21 lyss vss| Y47
H53 lvss vss| Y58
M58 |yss vss| Y59
J1 lvss

349 |yss

355 |vss

K8 |vss

K11 vVss

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| BES8
L34 lvss Vss_NCTF| B
L38 lyss vss_NCTF| BS7
L43 lvss Vss_NCTF|L S
L48 lvss VSS_NCTF| 58
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| AvB4
Al3 lvss BGA Vss| AVBS
AL7 lyss (8 CF 9) vss| AME2
21 lyss Vss vss|_ Ava5
A25 Ivss g % vss| A8
A28 lyss ™ Vss| AVB8
A33 lvss T O vss| ANL
A37 lvss [N vss| AN21
A40 Ivss ;‘ Vss| AN25
A5 lyss vss| AN28
A9 lvss Vss| ANS3
A53 lvss Vss| AN36
AAL Ivss Vss| AN40
AA8 lyss Vss| A3
AA13 |\sg vss| ANA7
AR50 |\ss vss|_AN50
AAS1 |\sg vss| ANs4
AAS2 lyss vss| AP7
AR53 |yss vss|_AP10
M55 |\ss vss|_AP51
AA56 |\ vss| AP55
AB16 |\sg vss| AR
AB18 |\sg vss| ARL3
AB21 |\ss vss| ARLY
AB48 |\sg vss| AR21
AB61 |\sg vss| AR41
A lvss Vss| AR48
ACL0 |yss vss| AR61
AC14 |ysg vss| AT4
A6 |yss vss| AT14
A4 |yss vss| AT19
ADL7 |\ss vss| AT36
AD20 |\sg vss|_AT45
ADS1 |\sg vss| AT52
AE8 |vss vss|_AT58
AE13 |ysg vss| AUL
AF1 A7
vss vss|
AF17 |vss vss| AULL
AF21 |\sg vss| Auz8
AF47 |yss vss| AUs2
AF48 |\sg vss| AUs1
AF50 |yss vss| Avi7
AF51 |\ vss| Av21
AF52 |ysg vss| Av22
AF53 |yss vss| Avsa
AF55_|\ss vss|_Av40
AF56_|\ss vss| Avas
AF58 |yss vss| Avss
AF59 |ysg vss| AW
AGT_lvss Vss| AWL3
AGLO |yss vss| Am3
AGL4 |ysg vss|_AV61
AGL8 |yss vss| AY4
AT |yss vss| Ave
AG2 |yss vss| Avi4
AGBL |yss vss| Av19
A |yss vss|_AY30
AH58 |\ss vss|_Av3e
A7 lvss vss| Aval
AJ13 |ysg vss|_Av45
AJ16 |yss vss| Av49
AJ20 |ysg vss|_AYs5
AI22 |ysg vss|_AYs8
AJ26 lyss vss| BAL
AJ30 |yss vss| BALL
AJ34 |yss vss| BAL7
AI38 |yss vss|_BA21
AJ42 |ysg vss|_BA26
AJ45 |ysg vss|_BA32
A48 |yss vss|_BA48
AKL BAS51
Vss vss|
AK52 |\sg vss|_BB53
AL10 |ysg vss|_BCSs
AL13 |ysg vss|_BC13
ALL7 |yss vss|_BCs7
AL21 BDS
Vss vss|
AL25 |\sg vss| BDL2
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
AVA BD44
Vss vss|
AML3 |ysg vss|_BD48
AVRO |5 vss| BD52
A2 |\sg vss|_BD56
AVR6 |\sg vss|_BE5
AMBO |\sg vss|_B®

SYNC _DATE=07/14/2011}

%c MASTER=J30_M.B
CPU GROUNDS

@ Appl e I nc.
®
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7

Al INTEL recommendations fromlIntel doc #458544 Chief River Platform Power Design Guide vOp9
CPU VCORE DECOUPLI NG
Intel recommendation (Table 7-2): Option 2: 35x 2.2uF, 12x 22uF, 4x 470uF, or Option 3: 35x 2.2uF, 6x 22uF, 6x 330 uF
43 13 10 8 _=PPVCORE SO _CPU CRITI CAlg CRITI CAL o CRITI CAL o CRITI CAL o CRI Tl CAL o CRI TI CAL CRITI CAlg CRI T1 CAL o CRI T1 CAL o CRI Tl CAL (CRI TI CAL CRI T1 CAL CRI TI CAL
E C1600 C1604 E C1606 E C1607 E C1608 C1609 E C1610 C1612 E C1613 E C1615 C1617 C1623 C1624
— 20% -_ 20% 20% -_ 20% - 200 -_ 20% 2 20%
2e.sv 2esv 2e.sv 26.3v 2e.sv 2esv 2e.sv 2esv 2e.sv 2esv 6
CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
D 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 So So So D
CRI T1 CAL ,CRI Tl CAL CRITICAL, CRITICAL, CRITICALy CRITICALS CRITI CALCRITI CAL JCRITI CAL CRITI CAL 4 CRI TI CAL (CRI TI CAL CRITICAL, CRITICAL, CRITICALy CRITICAL CRITICAL _L
E (2312%'2:5 E C1627 E C1628 E C1631 E C1632 C1635 E C1637 E C1638 E C1639 E C1640 E C1641 E C1642 E C16é3 E C1644 C1645 E C1647 C1648
—— %0% -_ 20% -_ 20% 20% -_ 20% - 20% 20% -_ 20% 20% -_ 20% 20% —— 20% -_ 20% - 20%
, 6.3V 5 6.3V , 6.3V 6.3V , 6.3V 3%, , 6.3V 6.3V , 6.3V 6.3V , 6.3V 6.3V , 6.3V 6.3V 5 3% 5 6.3V 5 3%,
CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2
o CRI TI CAL o CRI TI CAL JCRI TI CAL o CRI TI CAL CRI TI CAL
E (2312%'&'%0 E C16'§1 C1652 C165 E (2312%'&'%4 =
20% —— %0% 20% 20%
, 6.3V 5 6.3V 5 6.3V 2e.zv 5 6.3V ——
CERM CERM CERM CERM CERM
402-2 402-2 402-2 402-2 402-2
PLACEMENT_NOTE ( C1655- C1666) :
PI ace close to UIOOO on top sl de. =
CRIFTICAL %Ié = Ngléﬁ.bﬁ‘: CRIFTICAL \,I‘(IIILJ-\L CRIFTICAL CRIFTICAL \,KIIIL,I-'\:I_F CRICTI CAL® CRIFTICAL \,KIIIL,I-'\:LF \,KIIIL,I-'\:LF N8 \,l‘(IIILJ-'\é_F & R CRI Tl CAY
:C1646 |1 CI168F |: C16AD rc1es5 |C1856" | c1657 |:c1e58 | BI6BYT ' EIBRYT: cree1 |- E168TT | G166 |: Cie6a | BIGBET |- C1666 BF 1 C1674
20U —— 20UF f— 20UF 20UF —— 20UF —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF f— 20 20 20 20UF 20UF
T s T, % 3 T I TR LY. LW e LR A 3 I s T ) T ) T ) 3 T s T s T s T soe T 3 s
2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 %dr. 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 $¥7. cerm 2 XeT- CERM 2 XeT- CERM 2 XeT- CERM T X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM 2 X6T-CERM 2 X6T- CERM —F X6T- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 2 2 2 0402 0402 0402 0402 0402 0402 0402 0402
L ' ' ' ' ' ' ' 1
C PLACEMENT_NOTE ( C1667- C1679) : = C
ace close on Om si de.
CRI'TICAC CRITICAC %Ié.f.ﬁ‘: Eﬁgggl' CRITICAC Mlé+bﬂ: CRITICAC ‘l(%é’f‘ﬁ‘:F k,KIIILJ-E_ %Ié.i.ﬁ‘:': l\ﬁléﬁ'bﬁ\: kﬂg CRI'TICAC E&,?ilu\g'\é_': CRI'TICAC CRI T CAl CRI'TICAC u—(lllu-\l_ l\ﬁléﬁ'bﬁ: E@léj@\% CRI ||u-\|'_: CRI'TICAC CRI Tl CAY
+ C16A1 C16A2 + C16A3 E C1675 C1669 E C1670 1 C1671 C1672 E C1649 1 C164A |1 C16 6 C1677 E E C1679 C165C C165D C165E C164E &gii‘f 1 C164D + C164F
20UF 20UF UF —— 20UF 20UF —— 20Ul —— 20UF f— — 20UF 20UF
30% o% 30% 5 - 59/% T 30% o% o% 30% - 9/% 59/% — 30% -_ o% o% SO/ﬂ SO/ﬂ SO/ﬂ Sv 0% 30%
2 X6T- CERM 2 xeT CERM 2 X6T- CERM 2 xeT CERM 2 xeT CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 xeT CERM 2 xeT CERM 2 xeT CERM T X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 xeT CERM 2 xeT CERM xeT CERM 2 e CERM 2 xeT CERM 2 T CERM 2 T CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM
0402 0402 0402 , , 0402 0402 0402 , 04 , , 0402 0402 , 0402 0402 04 , , , , , 04 , 04 , 0402 0402 0402
B PLACEMENT_NOTE ( C1640- C1645) : J:‘
Pl ace near inductors on bottom side.
.|* c1680 .|* c1681 .|* c1682 .|* c1683 tC168D .|* C168E —
—— 470UF- 4MOHM —— 470UF- 4MOHM —— 470UF- 4MOHM ——470UF-4M:HM 270UF 270UF
o T 20% T 20% T 20% 20%
S 17 BV 13— 2 BV tanr 13— 2 BV Tanr a2 |2><1v TANT 2 U e
02T SML 02T SML 02T SML sML CASE- B2- SM CASE- B2- SM
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Table 7-7): 26x 1luF, 10x 10uF, 2x 330uF ODU VCCPLL [ECQJPLI NG
PLACEMENT_NOTE ( C1684- C167F): Intel reconmendation (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 )
B 1 C1684 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 C1691 1 C1692 1 C1693 1 C1694 1 C1695 1 C1696 Lo, B—— e B
1UF —— 1UF —— 1UF —)— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF 8 ZRRLVA_SD_CPLLVOCRLL .
;B T 8 . ;B ;B T 8 o TR T o o T, . PLACE AR 1000 61, S PLAGE NEAS-L000, 61 S
da0e da0e da0e da0e da0e da0e da0e 225 cemm da0e da0e 225 cemm da0e da0e iR 1 ceox |t ceoy L' C160Z €168
1UF 1UF - %070/9UF 2070/9UF
1 —F 1o —F 1o S 3y 39
) . . = PLAGE_ NEAR-UL0D. AKG3: 2. 54 mm NOVI A xR xR F &SN\E B2- SM &SN\E B2- SM
PLACE_NEAR-UL000. AKGS: 2. 54 NOVI A
1 C1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D 1 C169E 1 C169F 1 C161A 1 Cl61B 1 C161C 1 Cl61D ) 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% — 10% — 10% 10%
, v , v , v , v , v , v , v , v , v , v N 3 , v , v 1
X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM X5R: CERM L
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 =
PLACEMENT_NOTE ( C1672- C1681) : J:‘ —
Pl ace near UL000 on bottom side
* Cl61E * C161F 1 ClGZA 1 Cl62B 1 ClGZC 1 C162D 1 Cl162E 1 Cl67A 1 Cl67B 1 Cl67C
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
20%, 20%, 20% 20% 20% 20% 20%
R 263V 5 6.3V 263V 5 6.3V 5 6.3V 5 6.3V 263V 5 6.3V
Cern x5R Cern x5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1 0402- 1
' ' ' ' ' <
L*C167D J*C167E C168A .[*C168B
270UF 270UF 70UF 270UF
20% 20% 20% 20%
2 2t 2 2t 2 2t 2 2t
A 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} |
T
R1601
oo d} Appl e 1nc. SCH NUM>
Wi 1 C167F L <E4LABEL>
o6oa 1ue NOTI CE OF PROPRI ETARY PROPERTY:
v Note: The snal | est 10nOhm available in the library are 0805s THERLNECRMATL ON_CONTAI NED_HERE! N |s THE
2 2% PROPRI ETARY_PROPERTY_OF _APPI
102 R POBLOSOR AGREES TO THE, FOLLOW NG
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=PPVCORE SO CPU VCCAXG

VAXG DECOUPLI NG

Intel recommendation (Table 7-4) for GT2 3.9nmChm LL:

PLACEMENT_NOTE (C1700- C1710) :

43 13 10 8

2713 11 8

P PPt OB 98 AL V1% CRI TICAL  ( CRITICAL o CRITICAL o CRITICAL o CRITLCAL

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

1 C1700 1 C1701 1 C1702 1 C1703
1UF 1UF =

PLACEMENT_NOTE (C1711- C1716):

| TI L | TI L | TI L | TI
1C1711 1C1712 1C1713 1C1714
10UF 10UF 10UF 10UF
20, — 20 20% 20%
\ 6.3V 6. 3!
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
0402-1 0402-1 0402-1 0402-1

1 Cl704 + C1705 + C1706
—— 1UF ——1UF ——1UF
— 10% — 10% — 10%
2 X8R cerm 2 ek cerm 2 ek
04 04
L | TI L CRI Tl CAL

1C1715 1C1716

PLACEMENT_NOTE (C1717- C1722):

o-CRI T1 CAL CRI T1 CAL CRI T1 CAL CRITICAL o CRITICAL CRI T1 CAL

CRI Tl CAL

1 C1710
1UF

CRI T1 CAL CRI Tl CAL

tC1717
20UF

1

C1718 |[+C1719 |+Cl720 |+Cl1l721 |[|*+Cl722 1C1725
ZouF — L ZouF T L ZouF T LZouF — L Z0UF —L Z0UF

UFF NO _STUFF

NO ST
tC1729 [t C172A
L 20UF 20UF

— 20% 20%

20% 20% -1 20% -1 20% — 20% -1 20%

2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V
X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM
0402 0402 0402 0402 0402 0402 044 0402 0402

PLACEMENT_NOTE (C1723- C1724):

Pl ace near inductors on bottom side.

=PP1V5R1V35 S3 CPU VCCDDR

.|t c1723 .|* C1724
—— 470UF- 4MOHM 470UF- 4MOHM
2006 2006
D2T- SML

CPU VDDQ VCCDQ DECOUPLI NG

Intel recommendation (Table 7-11): 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747):
Pl ace on bottom side of U1000
1 Cl738 1 CL739 1 C1740 1 Cl741 1 Cl742 1 C1743 1 Cl744
1UF —/— 1UF —! —! —/— 1UF —! —!
10% — 10% — 10%
10V 10V
2 XsR- CERM 2 XsR- CERM 2 XsR- CERM
0402 04 0402
Pl ace close to ULO0O on bottom side
1C1748 1C1749 1 C1750 1 C1751 1 C1752
10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% — 20%
6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
0402- 1 0402- 1 0402- 1 0402- 1 04021

Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402

R1702
0.010
1 2 =pp1 $2LLVOCD0 8 13
1%
174w
M 1 C1757
0603

13 8 _=PPVCCSA SO_CPU

recommendation (Table 7-9):
PLACEMENT_NOTE ( C1758-C1762) :

Pl ace on bottom side of

u1000

CPU VCCSA DECOUPLI NG

5x 1uf, 5x 10uf, 1x 330uf

1 C1760
— 1UF

— 10%

10V
2 X5R-CERM
0402

1 Cl761 1 C1762
——1UF

- 10%
10V

2 XsR-CERM
0402

1 C1765
— 10UF
— 20%

v
CERM X5R
0402-1

—L10uF 10UF
T, &% e
2 CERM X5R CERM X5R

0402-1

13

—If

<
1C1766 _11c17e7

—F

1

Cl768 J*C1769
270UF
2V

ISYNC NMASTER=NMASTER
TTTLE

CPU DECOUPLI NG I |

d} Appl e I nc.
®
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OVl T_TABLE
u1800
PCH- PPT- MB- SFF- ES1 OM T_TABLE
74 25 [TH) SYSCLK_ClLK32K _RTC - gg RTCX1 P I\Bmezglsztsz WHO/ LADO|_A37 LPC AD R<0> w 75 3 7 (TR PCl E_ENET_D2R N BJ33 |[pERNL ul1800 SMVBALERT*/ GPI O11| H12 SMBUS_PCH ALERT L w
NCx¢ RTCX2 (1 cF 10) FWHL/ LADL| A39 LPC AD R<1> 17 75 36 7 (T PCl E ENET_D2R P BL33 |pERP1 PCH- PPT- MB- SFF- ES1 svBCLK]_F17 SMBUS PCH CLK 74278
FWH2/ LAD2 | C39 LPC AD R<2> 17 —pP3V3 SO PCH 730 7 qom—PClL E_ENET_R2D C N BB30 |pETNL BGA SVBDATA_F10 o= SVBUS_PCH DATA a2
PYHg/ LADB| C37 LPC AD_R<3> 17 o= 77 qom—PC E_ ENET_R2D C P AY30 |pETp1 QP8D- MW15462
. RTC RESET L - FLRTCRST olo PR UrRaver [ K40 "7 LPC FRAME R L 1 1R1820 (2 OF 10)
o PCI E_AP_D2R_N BI35 |pERe . roo
75 36 7 0 SMLOALERT*/ GP| 060 B_EXTB_SEL_XHCI 17 2
., [PCH SRTCRST_L > 223|srTCRST El= (1PY) LDRQO* HAO TP_LPC DREQO_L ., %%fw o PCIE_AP_D2R P BL35 |perp? 2 swLocLK_K12 SML_PCH 0_CLK .
</ GPI cp3| F37 TBT_PWR EN_PCH 2 7536 7 PCIE AP_R2D C N BB33 |peThe SMLODATA_A9 SM._PCH 0_DATA
By e — — > | A9 gy SM._PCH 0_DATA aD e
+ [PCH | NTRUDER L K221 NTRUDER" <'r 2201 5+ oy PO E_AP_R2D G P - AY33 PETP? (% °
SERI RQ) LPC SERI 79 @
w PCH INTVRVEN L g  C21liNTVRVEN som—PA E FWD2R N BH36 |pERNG SML1ALERT*/ PCHHOT* / GPI O74|_ USB_EXTD _SEL_XHCI 1
SATAORXN|_AN3 SATA_HDD D2R N 737 74 D PCl E_ FW D2R P BK36 |pERP3 SML1CLK/ GPI CBg|_D12 SM._PCH 1_CLK 425
SATAORXP|_ANL SATA _HDD D2R P 737 74 s o PCILE FWR2D C N BF33 |pETN3 SMLIDATA/ GPI O75| CLL gy SML_PCH 1_DATA e R
sy HOABIT KR 2~~~ g 5 iHpA BOK SATAOTXN| AU SATA_HDD R2D C N 7974 s am PO E FWR2D C P BD33 |pETP3
VSel strap not functional (VOCVRM = 1.8V) SATAOTXP|_AUL - SATA HDD R2D C P ooy 7 57 7
s 1 YNC R & 87 |HoA sy , PCl E_EXCARD D2R N BI37 |pera
P8 moon é SATALRXN|_ANS ATA D2R N . % POl E_EXCARD _D2R P BL7 |perpa 4
.- _PCH SPKR - N1 SmeD PLTRSTH) = SATALRXP|_ANS SATA ODD D2R P N " & PCl E_ EXCARD R2D C N BD35 |peTha —_ (IPUWIPD) CL_cLKi| L3 TP CLI NK CLK B
SATAITXN| AR g, SATA ODD R2D C N oy o » @m—PCA E_EXCARD R2D C P BF35 |pETP4 - (1PUIPD) CL_DATAL| J1 TP_CLI NK_DATA .
51 HDA RST R L = F35]rA RST SATALTXP[ ARL g SATA_ODD R2D C P s x 1O CL_RSTL* M TP_CLI NK_RESET L ,
,_NC PCIE 5_D2RN BJ39 |pErnS W -
75 51 HDA_SDI NO D36 |HDA_SDI N0 (| PD) SATA2RXN|_AD4 TP_SATA C D2RN ; _NC PCIE 5 _D2RP BL39 |pErPs !
o _TP_HDA _SDI N1 B36 |HDA_SDI N1 (| PD) SATA2RXP|_AD2 TP_SATA C D2RP 7 o NC PO E 5 R2D CN  AY35 |peTNs E
. $E :& gg % - 2335 HDA_SDI N2 (1 PD) SATA2TXNLAL3 TP_SATA C R2D CN, ., _NC PCIE 5 R2D _CP _ BB35 |peTps PEG A CLKRQ/ GPI 047|_R8 PEGCLKI L GPl U7 B
- S |HDA_SDI N8 (1 PD) sATA2TXPL ALL g TP SATA C R2D CP, NC PO E 6 DRRN CLKOUT PEG A N_AF44 TP_PCl E CLK100M PEGAN,
, BHAO |pErNG CLKOUT PEG A Pl_AF46 TP_PCI E_CLK100M PEGAP,
meq HOASDOULR g K7 lon soo(ipoBon | SATASRXN]_ADS TP SATA D D2RN ) NG PCIE_6_D2RP____8Kd0 Jperpg e
SATA3RXP|_AD6 D D2RP 7 . NC PCIE_6_R2D CN BD37
017 JTAG | SP_TMB K35 |pA_DOCK_EN*/ GPI B3 ';: SATASTXN|_AG3 TP_SATA D R2D CN, , NCPCIE 6_R2D CP __ BF37 532‘2 CLKOUT_DM _N_BB24 DM _CLK100M CPU N s
v o ENET_MEDI A SENSE RDIV g, M85 |1pa DOCK_RST*/ GPI Q13|(/) SATASTXPL AGL g TP SATA D R2D CP, CLKOUT DM _P|_AY24 DM _CLK100M CPU P B,
, NC PCIE_7_D2RN BI41 |peray L DL e oD
XDP PCH TCK . o SATA4RXN|_AE3 TP_SATA E D2RN " NG PCLE 7 _D2RP BLAL |roreor
24 AE1
™ TR g pliayeiod e TP oATA T o N | =PP1V05_SO_PCH VOCI O SATA , .. - NG PCIE 7 RoD ON_ AVaTlpemyy CLKouT_DP_N_ANLO DPLL_REE LK N .
oy ! PLACE_NEAR=UL800. ABLO: 2. 54mm » NCPCE 7 RPD CP  BB37 lpeTP? clkouT P A ANI2 o DPLL REF CLK P o - 7
2 m-—-XDP_PCH TVS - M5 ITAG TV (1 PY) - SATAATXP| A6 g TP SATA E R2D CP, - : sl
» _NC PCIE 8 _D2RN BJ43 |pERNg
2 ry-XDP_PCH TDI - L2DTAG TDI (1PY SATASRXN|_AC3 TP_SATA F_D2RN . ; _NC PCIE 8_D2RP BL43 |pERP CLKI N_DM _N_BD17 PCl E_CLK100M PCH N -
XOP_PCH T 2 Pl e TESAIAE DoRp + NCPCIE 8 R2D ON _Av40 lpemns GLKIN oM A BF17 @ PCIE_CLKIOOM PCH P s v
wm-XDP_PCHTDO g M27TAG TDO SATASTXN| AJ3 $E Sﬁ$ﬁ E R2D 7 ;, NC PCIE_8_R2D CP _ BB40 [peTps
SATASTXP| AVl g TP SATA F R2D CP,
1530 7 PCl E_CLK100M ENET_N AD48 BB26 PCH_CLKI N_GNDN1
5 36 @—‘_CLKO\JTipO =) CLKI N_GND1_| 17
Pl LK R T SSQTAI COVP 2:12 « PCH SATAI COVP 75 36 7 Z(S:‘DEQ_OREJEOO’QA ENET P AD50 | KaUT_PCI EQ ntrolled by PCl ECLKRQG# CLKI N_GND1_P_AY26 PCH CLKI N_GNDPL N
75 a1 - _ TAI COMPI v D Q & |PCl ECLKRQD*/ GPI O73
a
75 a1 SPI_CSO R L o AB8ISP| Cso* AF10
s - _ 0 SATA3RCOVPO ) 507 PCILE CLKI00M FW N AE49 [cLKOUT_PCI EIN CLKI N_DOT_96N_M24 PCH CLK96M DOT_N 17 7
SATA3COMPI | AF12  PCH_SATA3COVP PLACE_NEARSULB00. AF12: 2. S4nm 0, _PCLE_CLKIOOM FW P 2551 |oLkauT_pai E1P 2 CLKIN_DOT_96F| K24 o, PCH CLK96M DOT_P am -
; IP_SPI_CS1 L "B sPI _cs1* SATA3RBI AS| AR PCH_SATA3RBI AS 7 FW CLKREQ L > U8 |pal ECLKRQL*/ GPI O18 é -
PLACE_NEAR=U1800. AH4: 2. 54nm
- SPI_MOSI_R o' |sP_wosi (1 PD-BOOT) SATALED* W0 PCH SATALED L, 15510832 1530 7 PCl E_ CLK100M AP_N AD4O | kaUT POl E2N o CLKI N_SATA N_AK8 PCH_CLK100M SATA N .
7536 7 PCl E K100M AP_P ADA2 || KOUT_PCI E2P CLKI N_SATA_P|_AK6 P K100M SATA P 717 7
s o m--SPL_M SO - Y2ISPI_MSO(IPY SATAOGP/ GPI C21| M2 DC2_PCH GPl 1 _DP_AUXCH | SOL 2 /Bow w17 AP_CLKREQ L T4 |pci ECLKRQR*/ GPI 020 o ’
I PU) SATA1GP/ GPI O19| RL DP_DC3_PCH GPI 019 SATARDRVR _EN o4 2201
7 Eg E CLK100M EXCARD N AAA9 |CLKOUT_PCI E3N REFCLK141 N_J49 PCH CLK14P3M REFCLK 17 75
CLK100M EXCARD P AAS1 Iy 11
_ L 75 7 @—‘_CLKOJT7PO E3P
_pzl?\l/ﬁ:Tc_c{.}_pm = v D EXCARD CLKREQ L - B8 |pcl ECLKR@B* / GPI C25
CLKI N_PCI LOOPBACK|_ES1 PCH CLK33M PClI I N 725 75
, _TP_PCl E_CLK100M 2EANY48 |ci kouT_PCl E4N DOES THI' S NEED LENGTH MATCH???
R1802* 'R1803 , _TP_PCIE_CLK100M 2E4PY50 |c kout_Pai E4P
20K 20K v @m—ITAG DPMUXUC TRST L g MO Ipo ECLKRQH*/ GPI 26 XTAL25_INWMS o, SYSCLK CLKZSM SB R 4/ v
1/ 20W %0 . _LPC AD R<0> R1860 33 1 2 AD< XTAL25_ouT| W61
R1800* 'R1801 M, ML W U TLPC AD R<1> R1IS61 33 TV s zow 20T bzg AD<2: ToemTe o7 PCl E_CLK100M SSD_N AB40 |cLKOUT_PCI ESN
33QK M 2 " "LPC AD R<2> R1862 33 1 2 5% TTZ0W W 20T | pe ADeoe e o7 @mPOE CLKIOOM SSD P o, ABA2 Iq KOUT_PCI ESP
720 a17s -
1’§ 3 20W RTC RESET L . . _LPC_AD R<3> RIB63 33 1\ \n2 o7 LPC_AD<3> e w017 7 ENET_CLKREQ L K8 |p G RGO
2 2201 PCH SRTCRST L, -~ LPC FRAME R L RI864 33 LAAN, 2 5% T720W W 20T pC FRAVE L 7504178
PCH | NTRUDER L ., 5% TTZ0OW M 20T — D , _TP_PClI E_CLK100M BRF40 [l koUT_PEG B N
PCH | NTVRVEN L., xw HDABIT QLK R _R1810 33 HDA BI T CLK » TP_PCILE_CLKIOOM GEBRF42 ot KouT_PEG B_P
T = PRSI, 27 59 TTZ0W WF 20T oD o 7® ., PEGCLKROB L_GPI Q6 A [pEG B CLKRQ*/ GPI C66 PLACE_NEAR=ULB00. ACA9: 2. 54mme o 2
C%SOOFZ:i —1(1:108U(F)=3 517 _HDA_SYNC R _RlEJ.l : ?3 1 2 y—HDA_SYNC oD s XCLK_RCOVH A9 o PCH XCLK_RCOMP
ppe 2%, s HDARST RL  R1812 33 1 HDA_RST L 7507 PEG CLK100M N AB44 |l KQUT_PCI EBN i
0201? 2 2 6301- MR s = =] 3 T, Z7mm 5% 17 20W M- 20T oD = e 759 7 M} PEG CLK100M P o186 CLKOUT_PCI E6P
R o | 75 25 17 _HDA_SDOUT R _RlE 13 : ?3 L - HDA_SDOU 5178 o PEG CLKREQ L 33 |pol ECLKRQB* / GPI 045 " (MRS P coaf HB0 g TP PCH GPI 064 CLKOUTFLEXO
— 8 18 19 20 ! U (3 T. 27 V VYV 5”/- 7 70N RF 7071 —‘E>
TEE% %TPS&G;IO pwimoasas L NO STUFF 15537 PCI E CLK100M TBT_N W4 | KoUT_PCl E7N ﬁé B & css| D48 g TP PCH GPI 065 _CLKOUTFLEX1
= NO STSFBFN R1§40 7599 7 @WQKM}O E7p 7 a
17 H4 *
| RL876 10K 1, 2 _ JTAG | SP TME . 72 u | TPCPU_CLK100M N 1 2 s IBL OKREQL o M ipgsakern)cPioto O (MG o o8 49 TP PCH GPI O66_CLKQUTFLEX2
5% 17 20W 20T NO STUFF 5%
) R1877 4.7K 1 5 PCH SPKR . 1/£\§:OW 72 20 | TPXDP_CLK100M N - ARL2 |CLKOUT_| TPXDP_N %5%)(3/ aPl 07| J51 TP_PCH GPI 067_CLKOUTFLEX3 s
F—RI878 10K 1.V, 5% Trzow 20T R1841 1 12 20 | TPXDP_CLK100M P ARLO « - -
OK_1AANZ m FCH _SATALED L ” | TPCPU_CLK100M P 9 I - LT TRXEPRP
5% 17 20W 20T 72 11 1 2
R1834 10K 1 2
) RI833 10K 1 \\Y2 5% I720W W 20T g;Tﬁgég\_'/Rl Eﬂ' e /1\/%
" NN\ 5T ZoWw 20T = 201
R1842 10K LAANA2 FW CLKREQ L .
R18 9 1OK 1 2 5% 17 20W M- 20T AP O_KREO L 74 25
R1844 10K 1 5 5% ITT20W MF 201 pEvicapD KREO L e 3
Q ) . . 1
::E ? igi 1’\/\/\5 59 T7Z0W MF 20T JEL';':\_? g%chTRST L~ Unused cl ock terminations for FCI M Mode PLACENEAR-ULG00. Wit 1 R1886
RIB14 10K o VA1 5% TZ0W W 20T peG G RREQ L - = BCH CLK96M DOT_P R1891 10K 1aan2 bow
A RISTD 10K 1.5 5% TZ0W W 20T TpT GLKREO L - s PCH CLKO6M DOT N RISIZ 10K i 2 —troo g—»- JoT 2201 SYNC. MASTER=J 13 M5
> w 17 5% 17 Z0W 20T = SYNC DATE=09/ 15/ 2011
R1843 10K 1 ,nn2 o7 720 TF 277 SSD CLKREQ L ,7 57 _PCH CLKIOOM SATA P R1893 10K 1 2 T
RI846 10K 1 ) PEGOL K L ol on7 1 _PCH CLK1I00M SATA N RI1894 10K 1 p % 17Z0W WF 20T = PCH SATA/ PCl e/ CLK/ LPC/ SPI
g NN 5% T ZoWw 20T v 5% 1770w WM 201 -
R1848 10K 1 \nar2 o o o o1 PECCLKRCE L GPLCBE s POE_CLKIOOM PCH P R1895 10K 1, ,r 2 PR T
R1853 10K 1 nnv2 27 SMBUS PCH ALERT L v . PO E CLKIOOM PCH N ___RI896 10K 5 5% T/Z0W W 20T Appl e | nc SCH_NUM>
R185 10K 1 5> 5% 1720W WMF 20T SB_EXTB_SEL_XHCI e 5% 17 20W Mk 20T p .
R185 10K LAAA2 ° USB_EXTD SEL_XHCI . = POH OLKI4PSM REFQLK RI897 10K 2 0% 17 20W MF 20T =
5% 17 20W MF 201 kg NOT! ROP ROP -
R1879 10K 1 2 ENET_MEDI A_SENSE_RDI V PCH CLKI N_GNDP1 R1870 10K | CE OF PROPRI ETARY PROPERTY:
T V5% 170w y ” RIB71 Tok VMV e 5w Trzow ot R ETRTL L cA e e 1 S Tre
1 Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. w PCH CLKI N GNDNL oK 1 2 rTW—N—oOT THE POSESSOR AGREES 10 THE FOLLON NG
= Connect to ENET_MEDI A SENSE via 12K R if HDA = 1.5V. |1 TO M NTAIN TH S DOCUNENT | N QNI DENOE 18 OF 132
_ - T . . L REPRODUCE CR COPY | T
If HDA = SO, nust al so ensure that signal cannot be high in S3. = 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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=PP3V3_SUS_PCH GPI O 8 17 18 19 20
=PP1V05_S0_PCH VCCI O PCIE ,
PLACE_NEAR=U1800. BF19: 12. 7nm
R1905* 'R1900
1%5‘) 4}109 9 OM T_TABLE OM T_TABLE
uzglS < ffow U800 U800
2| |2 PCH- PPT- MB- SFF- ES1 PCH- PPT- MB- SFF- ES1
72 10 7 DM _N2S N<O> BL21 |pv ORXN BGA FDI _RXNo|_BL13 FDI _DATA N<O> 710 72 s T LVDS | G BKL_ON P M4 || BKLTEN BGA SDVO_TV! AU40 TP_SDVO TVCLKI NN 7
207 DM _N2S N<1> BL23 | oM 1RXN Q‘”f‘? g"’ﬁ;‘sz FOI_Ri| BIJ1S o FDI_DATA N<1> am o 2 » @omLVDS_| G PANEL_PVR 2] oD En Q‘”f‘? g@igfsgw@v&ﬁgﬂ AK2 o TP _SDVO TVCLKINP ,
72 10 7 DM _N2S N<2> BJ19 |pM 2RXN FDI_RXN2| _BD12 FDI _DATA N<2> 1072
D 72107 DM _N2S N<3> BL17 [pM 3RXN FDI_Rxna| BI11 o FDI _DATA N<3> am o 72 R1955! o qon-LVDS_1 G BKL_PWM @e— 49l _BKLTCTL SDVO_STALLN AFSL o TP_SDVO STALLN ;
o - FOI_RxNa|_AY1S FDI _DATA_N<4> 70 72 100K Smoisqﬁkgp ARI9 o TP SDVO STALLP ,
2107 DM _N2S P<0> BI21 |pm oRXP FDI _RXN5|_AY12 FDI_DATA_N<5> 10 72 1/ 200 NCx—L5L[L_ppc oLk (
72 10 7 DM _N2S P<1> BJ23 |pM 1RXP FDI _RxN6|_BJ9 FDI _DATA N<6> 10 72 201, th)(ﬂL Dﬁié SDVO | ATS0 o TP_SDVO | NTN 7
7207 DM _N2S_P<2> BL19 |om 2RxP FOI_Ra7| BFL0 o FDI_DATA N<7> am v B swcgu%p AT48 o TP _SDVO | NTP ,
72107 DM _N2S P<3> BJ17 |pm 3RXP R42 || CTRL_CLK
o DM _N2S P<3> g BT L NCx—Ca2 L CTRL_
FDI _RxpPo| _BJ13 FDI _DATA P<0> 71072 = NCx—M40 |L_CTRL_DATA svoCTROK W2 g DPAIGDDC CLK
72 10 7 2N _N<O> BD22 |pM OTXN FDI _RxP1| BL15 FDI _DATA_P<1> 10 72 SDVO_CTRLDATA| _R44 DPA_| DATA o
707 DM _S2N N<i1> BB22 [om 17XN = FDI_Rxpz| BF12 FDI _DATA P<2> o7 A2 Ly | BG (TPD-PLTRSTH)
207 DM _S2N_N<2> BB19 [pM 2TXN FOI_Rxp3| BL11 o FDI DATA P<3> = ~muwn A0 | vD vBG DDPB_AUXN AVBL o g DPA 1G AUX CHN
w07 @m-DOM _S2N N<3> o BBI7 |pv 3TXN L FDI_Rxp4| BB15 o FDI _DATA P<4> am o ne DDPB_AUXP| AMO o g DPA 1G AUX CHP
FDI_Rxps| BBL2 o FDI _DATA P<5> 10 72 NCx2S5L I vD_VREFH DoPB HPDLAY42 o DPA | G HPD °
72107 DM _S2N P<0> BF22 |pm oTxP FDI _RxP6| BL9 EDI _DATA P<6> 10 72 NCxAG49 |LvD_VREFL h
72 10 7 DM _S2N P<1> AY22 |pMm 1TXP FDI_RXP7|_BDLO o FDI _DATA P<7> am e 0 8 DDPB_ON_AY48 > TP _DP 1 G B M.N<O> N rem—
o107 DM _S2N_P<2> AY19 |om 2TxP ha NCxAK44 L vDsa_aLke Bl DoPB 0P| AYS0 g TP DP 1 G B M P<0> .
72 10 7 @Mw 3TXP FDI _I NT|_BB1O o EDI _| NT oo 0 72 NCx—2K46 1| vbsa_cLk > Iﬁ:L DDPB_1 ,&‘M 9
§ o N =\ DOPB_1P| AY46 TP_DP_IG B M P<1>
 1pf AY20 g TH OF 16 B MP<1> o
FDI _FSYNCo| BH12 FDI _FSYNC<0> 10 72 —PPVRTC G8 PCH NCxAR46HLVDSA_DATAO* E pope 2N BB44 g TP DP 1G B MN<2>
PCH DM _COW ' BF19 |pm _zcowP FDI_FSYNC1| BK8 FDI _FSYNC<1> 10 72 s NCx—2ANM9 vDsA_DATAL* = DDPB_2P|_BB46 TP _DP_IG B P<2> B
BDL9 Ipv _I RCOVP NOx ANA41 vDsA_DATA2 DoPe 3N BAMO gy TP DP 1G B MN<3> ,
FOI_Lsvnoo] BK12 EDI_LSYNC<0> o 'R1915 NG AKAG vDsA_DATAS* > ooPe aF[ BASL o TP DP IG B MP<3>
PCH DM 2RBI AS BK20 |pmM 2RBI AS FDI _LSYNC1| BH8 - FDl _LSYNC<1> o w0 72 gg/%OK 5
PLACE_NEAR=U1800. BK20: 2. 54nm iow NCx—2R44 || vDSA_DATAO % DDPC_CTRLCLK|_T50 DPB | G DDC CLK
'R1920 2 NCx-AN51 [ vDSA DATAL | U4 e DPB | G DDC DATA
720 & DSWRVEN F22 g, PCH DSWRVEN N aie | voea oATAZ i icazhisi
Hoow . [PCH_SUSACK_L Fissusace (1 Py %E NG 2K42 || pen DATAG DoPC_AUN_AUSL DPB 1 G AUX_CH N .
C Y61 g P21 o  PM DSW PVWRGD . crm 3 DOPG_ AUXP|_AULO DPB | G AUX_CH P .
39 25 7 PM SYSRST L L14SYs_RESET* D-de NARAESLVDSB_CLK* = DDPC_HPD| BE46 o,  DPB | G HPD .
= > WAKE* ODB_.M@ 7 18 36 1 1909 AMLVDSB,CLK 0
o6 39 24 PM P Y. MLO [Sys PWROK w 100K = DDPC_ON|_BCA9 TP_DP_| N<O> N
('7) CLKRUN'/GPI 082 T2 g PMCLKRUNL ~~~ gyruwwa i[é‘éow NCxAVBOL VDSB_DATAO* &) poPC_op|_BC51 TP_DP_1 G C M P<0> .
o os rmy—PM PCH PWROK M2 Ipyrak > 2201 NCx-AL49]LvDSB_DATAL* DDPC_1N_BD48 TP_DP I G C M N<1> .
(2 SUS STAT*/GPI0B1| & g LPC PWRDWNL = myyreswa NCx—AI51]LvDsB_DATA2* DDPC_1P| BDSO TP _DP I G C M P<i1> .
o D PM _PCH APWROK - G3 | APWROK 1 NC. AHSU:LVDSBJJATAg* pbPC_2N|_BF46 TP DP 1 G C M.N<2> N
suscLik/GPl 062 D3 g, PM CLK32K SUSCLK Ry w0 - DDPC_2pP| BF45 TP_DP I G C M P<2> 0
2 27 1 GO PM_MVEM _PWRGD =312 |DRAVPWROK NCxAMA8 || vDSB_DATA0 DDPC_3N|_BE49 TP_DP IG C M N<3> s
SLP s5*/GPloe3| F6 g PMSLP S5 L~ rojmyissece NCx-AL5L [l vDSB_DATAL poPc 3P| BESL g TP DP 1G C MP<3> ,
66 @M‘_BZOCRSWST* SLP_S4* o&‘%@ 7 18 27 36 38 39 66 |\|(:>AJ%49 LVDSB_DATA2
SLPS3 D g PMSLP S3 L~ roomyvaszre e NCx-AH8 [l vDSB_DATA3 DDPD_CTRLCLK|_M48 TP DP 1IG D CTRL_CLK ,
16 _PCH SUSWARN L C13 |SUSWARN / SUSPVRDNACK/ GPI 080 %g[%v u42 TP_DP 1 G D CTRL_DATA, e
ST e TP PM SLP A L , S o . ——— s
o 24 1 PM PVWRBTN L K19 IPWRBTN* (| Pt ., TP _CRT | G BLUE M6 BL DDPD AUXNL_AU46 TP_DP_ | G D AUXN N
E s VDN L 9 (rPY CRT_BLUE )_AUXI
SLP_SUS* OA15 > PM SLP_SUS L oo s e , _TP_CRT_ | G GREEN - R46 |cRT_GREEN DDPD_AUXP|_AU44 TP_DP_ I G D _AUXP o
66 40 39 SMC_ADAPTER EN H19 | ACPRESENT/ 1 ., _TP_CRT_ I G RED - W6 |cRT RED DDPD HPD|_BK44 TP_DP_| G D HPD
L (1 PD- Deepg} gg) PVSYNCH._BB8 ° PM _SYNC oo 1 72 o ) ! _
o PMBATLONL ~ _,  HIO|gaTLON/ GPIOT2 (1PY) ; JP CRT IGDDC CLK o R49IcRT DDC CLK g pDPD_ON|_BG51 TP _DP 1 G D M N<O> .
SLP_LAN'/GPICROL A7 g PCH GPIQR9 ;s ; TP_CRT 1 G DDC DATA g g N9 ICRT_DDC DATA DDPD_0P|_B&#9 TP_DP_1 G D M P<0> .
PCH R _L P DoPD_1N|_BF42 TP_DP |G D M N<1> .
. _TP_CRT_|I G HSYNC MBO |CRT_HSYNC DDPD_1p| BD42 TP DP 1G D MP<1> N
. _TP_CRT_|I G VSYNC ¢ N51 |cRT_VSYNC DbPD_2N|_BJ47 TP DP 1 G D M.N<2> N
poPD_2pP| BLA47 TP_DP IG D M P<2> o
R51 IpAC | REF DDPD_3N|_BL45 TP_DP_1 D N<3> 5
B 748 Jom_) T ooep sl B145 0 TP DP 1G D MP<3>
201918 17 5
—
=PP3V3_SUS _PCH GPI O ¢ 1715 19 20
=PP3V! P | 8 17 19 20 25 35
=PP3V3_S5_PCH s
R1985 1K 1,\/\/\/2 PM PWRBTN L 18 24 39
5% 1720W WMF 20T
R1991 8.2K 1 2 PM_CLKRUN L 71839 a1
/\/\/\/ 5% 1720W WMF 20T
A R1982 10K DAY\ o—PCH GPI CR9 16
RLO25 1K 1.pp 2 SH TEW M 20 WAKE L o SYNC WASTER-J1S VB SYNC_DATE=00/ 15/ 20L1]
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PCH DM / FDI / PM Gr aphi cs
R1924 100K » 1 PM SLP_S3_L 718 27 36 39 66 eaeH . N
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OM T_TABLE
NCx—BH24 ITP1 u1800 LA NnC
S BK24 |tp2  PCH- PPT- MB- SFF- ES1 A \C
BH20 BGA AL
NCXx— = TP3 QPBD MWD 15462 e X NS
T (5 OF 10) My, X NC
NCseBHLE [TPs A2 NG
NOx-AN2 [Tps AY4 NG
NG ANAO |7p7 AY6 NG
NG AR40 |Tpg AY8 L NG
NOx_AR42 [TPo BAL o NG
NCx—220 [TP10 LBAS » NC
D NCx—MBO [TP11 BBS o NC D
NCx Aﬁ TP12 | BCL o« nC
NCXWTP13 RSVD %XNC
NCx—AT4 [TP14 BERZEENN'S
AT2 [tp15 B4 L NG
NCxAPLO [TP16 BEL o NG
NCx—B24 |TP17 BE3 o NG
NGse_D24 |TP18 BES o NG
NG AD44 |Tp1g BF6 o NG
NOx_AD46 [TP20 BF7 o NG
NOsxe_BI48 |Tp21 BGL (NG
BL7 |Tp22 BG3
) e TP PCH TP23 N Weorres L BHS o % —
NCx—K30 [TP24 BH4
| B4 s NC
BJS NC
NEEO |TPa1 BI7 o NC
NERA2 |TPa2 BK6 o
BL5 NC
74 38 7 B3_EXTA N BJ25 |USB3RNL [ USBPON|_F24 B_EXTA N o 74
» [ USB3 _EXTC RX N 8927 Jussarne UsePor 124 g USB EXTAP ooy Ext A (XHC/EHG)
USB3_EXTB RX_N BJ31
74 3 7 [Ty - USB3RN\G
. USB3_EXTD RX N BJ29 25 USB_EXTC N
m—‘—USB3RN4 USBP1N| 9
USBPLP| A25 g g USB EXTC P . Ext C (XHCl/ EHCI)
7438 7 USB3_EXTA RX P BL25 |ysB3RrP1
N USB3_EXTC RX P BL27 |UsSB3RP2 usBP2N|_C27 USB _EXTB XHCI _N 26 74
C o[ USB3 EXTB RXP 0 mallusaares Usapzp{ 221 g g USB EXTB XHO P ... =Xt B (XHOD C
s m>—USB3_EXTD RX P - BL29 |USB3RP4
usBP3n|_H28 USB_EXTD XHCI _N 26 74 i
v @ USB3 EXTA TX N o  BF26lusssth UsePop] 20 g USB EXTD XHO P oo, o Ext D (XHC) (Mobiles: Trackpad)
o B3_EXTC TX_N BB28 |uspaThe o
74 55 (OO} USB3_EXTB TX N e BF28 |UsB3TN3 % UsBP4N|_M26 TP_USB 4N N
oq@m-USB3_ EXTD TX N o BF30juseaT™ UsBPaP| K26 g g TP USB 4P Unused
74 38 USB3_EXTA TX P BD26 |usB3TP1 usBPsN|_D28 TP_USB_SDN 0 RSVD: SD
» @ UsBs BXTC TP - A28 |UspaTe? UsePsp| 528 _gmg TP USB SDP . - S
74 36 EX BD28 |usB3TP3
N USB3_EXTD TX P BD30 H26 TP_USB W.ANN
Qn—=222 =AY A e USB3TP4 USBPGN_“— 9 . e
UsBP6P|_F26 TP_USB_W.ANP . RSVD: W Fi
—
35 25 20 10 18 17 s _=PP3V3_S0_PCH GPI O usBP7N|_D32 USB HUB_UP_N
RO N 22 05 TRB U N gy 26 7 ;
R 0 10K LAAA2 PCl | NTA L - D19p Roar UsEP7P|_B32 B HUB UP P 2: . USB Hub (AIl LS/FS Devices)
R2011 10K 1 , 5% 1720W M 201 po | NTB L - A& 1 ropr 552 gy USB_HUB UP Py
_‘2 2 1OK 1/\/\/\/2 5% 17 20W NF 20T PC‘ |NTC L il A7 O
ROOT3 10K 1\ 5% T20W ™ 20T o) | NTD L T & el e TR ST . canera
== NN 5% 170w 20T - 2P RO UsBPeP| K28 g g USB CAVERA P~ ~my s
usBPON|_C29 USB_EXTB_EHCI N 26 74
0@ ITAG GMUX TVMB G0 |reque/ Pl GB0 UsePoP| A29 g USB EXTB EHCI Py w0 Ext B (EHA)
19 (@ BLC |1 2C MJX_ SEL - K44 |REQR* / GPI 052
10 E_HDD L F46 |REQB*/ GPI 054 UsBP1ON|_G31 B_EXTD_El N N
UseP10P| A3l g g USB EXTD EHCl P o, Ext D (EHCI)
B ; _TP_PCH STRP_BBS1 - F42 |GNT1*/ GPI OB T usBP11N|_H33 TP_USB BT HSN , B
NO STUFF ; TP PCH STRP ESI L o  H?2laNT2/ cPl 063 useP11P| F33 g g TP USB BT HSP RSVD: BT (HS)
R2054 10K DAY\ E— PCH STRP TOPBLK SW L o, D44 |aNT3*/ GPI 085
J_ (1 PU- PCI ERST#) UsBP12N|_H30 TP_USB_12N N
= UsBP12p| F30_g o TP USB_12P . Unused
10 BLC GPI O - AA7 |pI RQE*/ GPl 2
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 raer/ aPl o8 L'FBEB)?’P%Q Unused
56 19 AUD_1 2C I NT_L F40 |p) RQH</ GPI B — @
USBRBI AS* HC33 ? = PCH USB_RBI AS PLACE_NEAR=U1800. A33: 2. 541
USBRBI AS| A33 e A3 2. bamm
s ea— -——gre (R a XDP_DAO_PCH GPI C59_USB_EXTA_OC L qro
a2 PLT_RESET L k7 . 00"/ GPI GO CL7 w2 %
=PP3V3_SUS PCH GPLO , 17 10 2 @ &—— QT ocL+/ GPI os0| AL XDP_DA1_PCH_GPI O40_USB_EXTB_CC L o %?OW -
=PP3V3_S3_PCH GPI O ;s oc2*/ GPl 41| AL3 XDP_DA2_PCH GPI &41_USB EXTC OC L 16 24 2
=PP3V3_S0_PCH GPl O 4 11 15 10 20 25 3 75 25 LPC CLK33M SMC R G51 [cLKouT_PCI ocs*/ Pl 42| D16 XDP_DA3_PCH GPI 42 _USB _EXTD OC L 19 24
P! I1__F’C CLK33M LPCPLUS R - E49 |c kouT_Pal 1 oca* | aPl o3| ALl - XDP_DBO_PCH GPI A3_USB _EXTB OC EHCI L am >
R2016 10K 1 2 ITAG GMUX TNB . , _TP_PCl _CLK33M OUT2 H48 | kauT_Pal 2 ocs+/ GPl op| B16 XDP_DB1_PCH GPI 9_USB_EXTD OC EHCI L 24 =
ROOT7 10K 1 A5 5% T20W W 20T g ¢ 1 2C MIX_SEL o . TP_PO_CLK33M QUI3 o I83]akour pas ace+/ Gl oro| 23 XDP_DB2_PCH GPI OL0_AP_PWR_EN -
R2018 10K 1’\/\/\/2 5% 1720W W 20T SE HDD OOB L 25 P K33M P! (A5 |cLkouT, 4 oc7*/ Pl oL4|_H15 XDP. P | O14 IN_STATE 19 24
R203O 1OK /\/\/\/ 5% 17 20W M- 20T * (TPD
1 2
/\/\/\/ 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 1958
I RO031 10K 1LV, 5%
A 1/\/\/\/ 5% 17 20W M- 201 TBT_PVR REQ L s A
NO STUFF Redundant to pull-up on audi o page SYNC VASTER=J1 B YNC DATE=!
R2033 10K LAAA2 S AUD | 2C | NT L 1o o I PR 3 M SYNC_DATE=00] 157 2011
° PCH PCI / USB/ TP/ RSVD
R2069 10K 1,52 orroow—XPP_DB3_PCH GPI Ol4_SDOONN_STATE CHANGE . - / S =
- XDP_DB3 PCH GPI 014 SDCONN STATE CHANGE sy asemne
R2060 10K LAAA2 XDP_DAO_PCH GPlI 059 _USB EXTA OC L ,, . Appl e Inc SCH_NUM>
7% 20T 5 ms A B o e L oR T .
R2061 10K 1 2 O% 120w XDP_DA1_P ] B_EXTB L 15 2 ®
R2062 10K 1 2 XDP P | O41_USB_EXT NOTI CE OF PROPRI ETARY P :
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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.
D Systens wi th chi p-down nenory shoul d add pul |l -downs on another page and set straps per software.
55 25 20 10 10 17 s _=PP3V3_S0_PCH GPI O
RAMCFG3: H RAMCFG2: H  RAMCFGL: H RAMCFGO: H
) ) N ; ; R2172'| ['R2173 R2174* 'R2175
R2574 is 1K series resistor between U2100 output and PCH input to reduce the current between the two drivers.. OM T_TABLE 10K %QK 10K 10K
1/ 2 20W 1/ 2 20W
PCH- PF}TJ-1 l\?B(-)gFF- ES1 2%2 2201 2%2 2
= m-——XDP_EC1L_TBT_Cl O PLUG EVENT - WL |BVBUSY* / GPI %)P BGA GPI 08| K42 s MLB
o [om_EW PMVE_L - 00 6D- MD15462 Pl oso| M3_ g - M B RAMCEG2
2 DPMUX_UC | RO - 3o (6 & 10 ePioro[ D10 o o MLB RAVCFGL
% 2 > SMC_RUNTINE_SCI_L - M5 lcPior PloTi[ M1 o » MLB RANCEGD
, _TP_PCH GPI C8 L7 CPI OB (1 vty
20 WOL_EN S5 [LAN_PHY_PWR_CTRL/ GPI O12
a2 =N g LANPHY PR
o [ XDP_FQ0_PCH_GPI O15_MEM VDD _SEL_1V5_L - Sleasiw R0GATE B e PCH A20GATE .
2 @ XDP_DD2_PCH _GPI Ol6_AUD | PHS_SW TCH EN PCH o,  AA3[saTad4ce oPi OL6 NO STUFF
PP LPCPL ] B44 |Gp) 017 (/0 PECI [_AUL2 PCH_PECI 170 43 1 2 PECI 1140 72
2 @m0 PWR EN L <= WB [scLook/ GPI 22 — ]
» » IBI_G2SX BIDIR DTS ey 3 RONpE g PCHRONL o
50 20 ry——SMC_WAKE_SCI _L. i CL51GPI 027 (1 70 coepsar s5) -
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< N e e XDP_DCL_PCH_GPI 0B5_IMXM GOOD o W2 [Pl a5 & THRVTRI P+[BC0 qu 0 PM THRMIRI P_L_R R2156 390 1 2 _PM THRMIRI P_L 1 10 72
21 20 qm—XDP_DDO_PCH B6_DP_GPU TBT_SEL - V6 |sATA2cP GPI 036 e W 158
2 g XDP_DD1_PCH_GPI GB7_JTAG | SP_TCK - B |SATAIGT %Pl ca7 INT33V|R6 g PCHINIT3V3 L
C 2 >—JTAG | SP_TDO - 3 |SI BB o8 e
20 JTAG | SP_TDI p— L0 ISDATACUTO/ GPI CBY DF_Tvs| BC7 PCH DE_TVS
= 20 o EW PVWR_EN_PCH - UL |SDATAQUTL/ GPI 048 (1 PO PLTRSTED 1/ DF_TVS:DM & FDI Term Vol tage
= o XDP_DD3_PCH GPI 049 _ENET_LOW PWR PCH AL ISATASGP/ GPI 049 TS_vssi| AK10 M Set to Vss when Low
50 41 20 1CEY SPI ROM USE M.B - K7 |GPI 057 TS_vssz| AHL2 NO STUFF Set to Vcc when High
TS_Vss3| AK12 = i
A4 TS_vssa| AHLO R21319<
A5 153 This has internal pull up and should not pulled | ow
A48 NG 1| W40 NC 1/201 THI'S SIGNAL |'S | NTENDED FCR FI RMMRE HUB AND WE ARE NOT USING I T.
A49 2
A51
BHL BL48 =
BH51 L BL49
BIL VSS_NCTF BL51
813 = 35 25 20 10 18 17 s _=PP3V3_S0_PCH GPI O
BJ49 a9 C2113:1
oot VSS_NCTF| (=== R 1}%%)_
BL1 D1 g 2 |
m . S
B = l U21004_TBT_Cl O PLUG EVENT_I SOL w
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- - 1 5 |3
R2160
10K N
5%
20W
B 2201 =
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e T N CRITI CAL
T T TP - T G -
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, =PP3V3 SO PCH STRAPS 1R2 1 86G5SVBN15AFE 1R2162
=PP3V3_S5_PCH GPIO , o0 =PP3V3_TBT_PCH GPI O 4 2 10K ~ 10K
P3V. P 10 e 11020 L Q160 B 0w SOTS63 [0 0w
—PP3V: B ] R21885SMBN15AFE R2163 %
3V3 SO PCH GPI O 417 10 10 20 25 25 10K ~ 10K 2
Phe , SOTS63 (WO Fhow » @mJTAG 1 SP_TDO [T Jo JTAG TBT_TDO _(rm
2201 ® 2201 m[_“_h
o mm—JTAG | SP_TNB S[R3 [» JTAG TBT_TNE oy =
© —
CRI Tl CAL
R2185 10K 1 2 FW PME L 20 CRI TI CAL 25 _=PP3V3_SO_PCH STRAPS _
ROT96 10K 1 VA2 5% T720W W 20T GvE RUNTIVE SOL_L w0 »+=PP3V3_SO_PCH STRAPS _ @162 =PPV3_TBL_PCH CPLO »v
R2190 100K 1 \an/z 7 T20W W 20T | b s GPI O @160 FEPSVS_TBT PCH GO . IR0 11 3SSVENT BAFE 1R0164
== 5% 1720W NMF 201 T 1 1
NO STUFF Mist stuff Re197 when R2180 NO STUFFed. 219 SBSMBNLSAFE 2161 19K sorses ("o oK
Il R2197 10K 1 2 ooy BT SWRESET R L o $7ho,, SOTS63 WO Toow 20W % 20W
2184 T0K 1y o e o o PWPWR EN PG R ® R o mITAG I SP_TCK | T3] o > JTAG TBT_TCK oy
| R2150 10K 1 2 PCH_A20GATE w » o> JTAG | SP_TDI S[E] J» JTAG TBT TDI oy ] R
_ms—l()l( 1/\/\/\/\/\/\/2 5% 17 20W M- 201 PCH RCI N L o ml <
— ~ 5% 1720W W 20T
A R2194 10K LAAA 2o WOL_EN 20
R2192 10K LAANA2 >% I720W W 201 TBT GRSX BIDIR 203 SYNC VASTER=J13 M_B SYNC DATE=09/ 157 2011}
S 00K N 2 7oL FMLUSE ML "™ PCH GPl O M SC/ NCTF
5% 17Z20W 20T
R2191 10K 1,pp 2 SMC WAKE SCI_L 203
R2111 20K S IO X UG | RO
A 1 20
ROTO5 100K 2 AV 5% T20W 201 Ayp | BHS_ SW TGH EN PO . » d} Apple Inc. =
R2112 10K zml 5% TT20W W 20T oph pWR EN_ L 20 o
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OM T_TABLE —PP1V p Vi £ OM T_TABLE
25 =PP1VO5_SO_PCH VOCC CORE
VCCACLK pin left as NC per DG NCxAS51 |vocacLk u1800 V5REF_SUS|_MB7 =PP5V_SUS PCH_V5REFSUS 2 1.44 A Max, 474mA ldle AB21 u1800
PCH- PPT- MB- SFF- ES1 AB23 PCH- PPT- MB- SFF- ES1
. =PP3V3_S5_PCH VCCDSW R12 |vocosve_s BGA wr_o =PP3V3 SUS PCH VCCSUS USB .= e we.
~ P8D-MW15462  yoopuss( E— AC23 QP8D- MWD15462
, _TP_PPVOUT_PCH DCPSUSBYP R10 [pepsuseyp (8 10) AE21 (7 & 10) vccabac] W1 PP3V3_SO_PCH VCCA DAC F 2
VCCAPLLDM 2 pin left as NC per DG e £E23 B VSSA DACLYS0 ]
: ! AVB1 N36  =PP5V P V5REF , AF21 - —
PCH out put, for decoupling only NCx——= VCAPLLDM 2 PCl/GDICYLPC\lsREF SV_S0_PCH VS : AF23 | AF330u 1 er megna
PLACE_NEAR=U1800. RL5: 2. 54mm PPVOUT_G3_PCH_DCPRTC RL5 < A1 VeeALVDS( [ AGB3 iy ¢ er megna
N W BRI 2 et u15 | ) DCPRTC 2 AR AG23 E AC33
N Dl t as NC per DG VCCAPLL_SATA3|
C2210 1 NeEKS VD p %_*—XNC NC-ed per DG AS vssaLvos( [ AE33
0.1 E 2 PP1VO5_SO0_PCH VCCADPLLA F BF40 |\yCCADPLLA AR7 | | veooore §§ —é—
X5R. V2 . __PP1VO5_S0 _PCH VCCADPLLB F BD40 |vCCADPLLB é VCCSUsSHDA] V31 =PP, R1V5 SO P VCCSUSHDA ; »; 5 A21 - AF37 pwr t er n2gnd
201 ] ’ AJ23 A7 term2gnd
2178 =PP1VO5_S0_PCH VCCDI FFCLK AC37 s AA13 =PP1V05_S0_PCH VCCI O 8 21 23 AJ25 VCCTX_LVI AG39 t er n2gnd
= 55mA Max, 5mA | dl e AE37 ]vocu FFakn 2 ABL5 AJ27 AI37 et er negnd
AE39 3 AC13 AJ29 =
AC15 AJ31 Ave3 . =PP1V05_S0_PCH VCC DM s 2
C 2+ _=PP1V05_S0_PCH VCCSSC AC35 |yocsse AF15 AK29 veeom [ [AuLs
AGL3 AK3L 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 [AI17 ANB3 - =PP1V. PCH_ VCC DETERM 4202
C2222 1| VALTAGSS. 3V » PP1VO5_S0_PCH VCOCCLKDM _F AP39 |voooLKDM AR AVBS AIL3
0. 106 PLACE_NEAR=U1800. UL7: 2. 54mm J— N18 _ AJ1S5
s RV 2 2s _=PP1VO5_S0_PCH V_PROC | O AML7 v pROC 1 O ) R23 g VCCOFTERM [ AK15
61 & ro5 = AL13
N16 |veerTC IS u23 . _TP_1V05_S0 PCH VCCAPLLEXP AP19 |\/CCAPLLEXP 5
= ke w25 Vecspi | Y19 =PP3V3_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) veearD! PLL( [ AP15 %
_ AC27 R27 AR23 VCCAFDI AU19 =PP1V8R1V5_S0_PCH VCCVRM 2 e
16178 _=PPVRTC G3_PCH A9 29 ARCS o - ¢
AC31 veesuss_s| [ re3 AR2T AB19 —PP3V! PCH VCC3 ,
C2231: |1€2232 |1C2233 Fos o] |vouo : SE-S0Poies = -
Gzlgw > :E gi{} ~ z%i{} 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. 54nm u19 AR33 o NC AU27 T39
= PLACE_NEAR=U1800. N16: 2. 54mm W21 | | VCCASW ABL  NC AL29 us7
V19 DCPS! AU3 ( \C AU35 V37 PP3V3_S0_PCH VCC3_3_CLK F 23
ﬁ; Vi3 ;:NC AVB4 V39
V25 AC39 =PP1V8R1V5_S0_PCH VCCVRM 8 21
B Y21 AE19
Y23 AF17
Y25 VOOVRM ["awis
Y27 AWR1
Y29
Y31
PCH out put, for decoupling only
A SYNC VASTER=J13 M_B SYNC DATE=09/ 157 2011}
T
d} Appl e Inc. =SCH_NUMP
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 22 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 14 6 5 4 3 2

WWW . AlISaler.Com




AA7

OM T_TABLE

AA9

AALL

AA39

AALL

AA43

AA45

AB2

AB4

AB17

AB25

AB33

AB35

AB37

AB50

AC7

AC9Y

ACL1

AC17

AC25

ACAL

AC4A3

AC4A5

AE7

AE9

AE11

AE13

AE1S5

AE17

AE25

AE35

AE41

AE43

AEAS

AF2

AF4

AF8

AF19

AF25

AF27

AF29

AF31

AF35

AF48

AF50

AGT

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
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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
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VSS

VSS|

Jas

L11

L21

L31

SYNC VASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

TTTLE

PCH GROUNDS
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1 SDCONN_STATE CHANGE B O s 1 A 2 AP_RESET L o
= w030 25 0 1 (v R2693
C @640 1,\%2 BKLT PLT RST L gy s
- - - K SSVBN37FEAPE 16w
33 MHz C ock Series Term nati on o5 o o
640 2 P
SSMBN37FEAPE fa)
NS7F o | S[RT o . —PPava S0 RSTBUE Buf fered CPU reset
R2655 w07 SDCONN_STATE_CHANGE SMC % SDCONN_STATE. CHANGE | Nvl—ﬂ—l CRITI CAL
LPC CLK33M SMG R oot 12 LPC CLK3 ofil le U2690
7 10 2 3M SMC e 5
anog 1’\/5%\/ oD E B 1 Qi veia?
1/21w RO656 R219K30 2l T 4 PLT RST CPU BUF L — CPU RESET L oD o1
» > LPC_CLK33M | PCpL URARE_NEAR=ULBO0O. E49:5.1Mv, 22, | p K33M L PCPL S 35 20 19 18 17 5 _=PP3V3_S0_PCH GPI O 1/\@;\/_ DP_AUXI O_EN | NVERSI ON NC 1R2]6E;)EOSE o= VTT vol tage di vider on CPU page
uzfo;:é’w 1’2(@W 0P A C26901 L 100K
1 CRITICAL ¢ oo 0. L5 —— e AW
(2630 o] 5
SSMBKISFV |14, | C2639 1
R226259 d 0 1Léio—;
»» >_PCH_CLK33M FREPESINEAR=ULB00. GA5: 2. 54MM 5. 1MM | ,vy\/z PCH CLK33M PCI I N oo 7 v = X5R- %H\ﬁz =
1/%;8W 1[c™ s 01
261 20 1 E>_DP_AUXCH_I SQL 1
— PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
=PPVBAT YSCLK i
VDDl O 25M A: SB power rail for XTAL circuit. ° Coi n- Cel |(_33 = ?/C'B:’-\T (300- ohm & 10uF RO If high, ME is disabled. This allows for full re-flashing of SPI ROM
VDDl O_25M B: Ethernet power rail for XTAL circuit. No Coin-Cell: 3.42V GHot (no RO SMC controls strap enable to allow in-field control of strap setting.
VDDl O 25M C: Thunderbolt power rail for XTAL circuit. e Q620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
: ) ) s _=PP3V3_S5_SYSCLK -
NOTE: VDD _25M nust be powered if any VDDl O 25M x i s powered. oin-Cell & Bhot - 3. 42V G3Hot 235 _=PP5V_SO_PCH
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | : 3.3V S5 1I1?gO§(20
GreenCl k 25MHz Power s =PP3V3_S0_SYSCLK No bypass necessary 59
Q@620 .
NO STUFF SSMEN37FEAPE 2
R2607 sos63 & o SPI_DESCRI PTOR OVERRI DE LS5V
0
1 2 GND SYSCLK_25M B _ ocs %
Et hernet XTAL Power (Unused on J5) 513/63 RECKSVW DTH=0! ipoe ZPPIVIRIVE S0 PCH VOLSUSHDA A[BT |o SPl  DESCRI PTOR OVERRI DE
SB XTAL Power » _=PPVDDI O SO_SBCLK 465}4’ AGE=0 w ~ Q 51 <
TBT XTAL Power » =PEVDDI O TBT CLK 5 © % |VBAT and +V3.3A are
| g ht internally ORed to QGZO (28
NO STUFE | |incia § 7 % |create VDD RTC OUT. SSMBNBTFEAPE ||
1 1 1 1
Cgbpat| Cg6221 26201 LGt c26021 U2600 +V3. 3A shoul d be first H
cééa{;__ c% T céé;; - i(,é’ls'\év i( ST SLG3NB148A avai | abl e ~3. 3V power % 1778
2 2 2 i 2 TOEN 2[G7N s
) ) ) 2402 40528 CRI 1QIFCAL to reduce VBAT draw. 1
11 | oo 0 25M A 32KHZ_AL 12 SYSCLK CLK32K RTC o w0 3 rmy—oPl _DESCRI PTOR OVERRIDE L | 1
A CRI TI CAL 6 | vDDI O 25M B =
C2605 = 14 | vDDi 0 25M C  25MHZ_Al 9 SYSCLK_CLK25M SB 1 ISYNC VASTER=VASTER SYNC_DATE=NVASTEH
12PF R2605 25Miz_g| 8 TP_SYSCLK_CLK25M ENET TTeE :
2y . SYSCLK_CLK25M X2 NN 2om7 15w SYSCLK_CLK25M TBT o Chi pset Support
% CRI TI CAL =PPVRTC G3_QUT , |
S0V - voD_RTC auT| 1 ¢ For SB RTC Power <SCH _NUM=| D
A NCY2605 1M THRM e Appl e Inc. =
ori'Tcal SN Y299R. . e TR 1C2610 ° <EALABEL>
C2606 « 25. 000MHZ- 20PPM 12PF- 85C Mﬁ 1 STaT = 1 Y6 -
T2PF 2402 IR 0%, NOTI CE OF PROPRI ETARY PROPERTY:
| — SOLK_CLk2M X —F b 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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BOM GROUP BOM OPTI ONS
HUB_ALLREM HUB_NONREML_0, HUB_NONREMD_O
HUB_1NONREM HUB_NONREML_0, HUB_NONREMD_1
USB MUX FOR LS/ FS | NTERNAL DEVI CES et i ey B TR
HUB_3NONREM HUB_NONREML_1, HUB_NONREMD_1
- . NON_REM 1 : NON_REM 0 STRAP PIN CFG
D .. =PP3 USB HUB  BYPASS=U27000.5: : 5MM BYPASS=LR700. 5:: 2MM % : 0 AL PORTS ARE REMVABLE
L Rh T S R e .
Cg7709 1 C2710:F]f 1 1 C217(F):2 1 C217(F):3 CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STRAPPI NG PROGRAM NON_REMOVABLE DEVI CE REG STER 09H
‘ 62 %)5: o } %)2:: :g (})g%) - :g El‘)g%) - DESCRI ON NCE SI GNA S) | CRI CAl BOM OPTI ON
3 . . ). PART# Y PTI REFEREI DESI AT I T L 1
&5 g5 85 RV 85 RV il el BOM TABLE
197S0485| 1 XTAL, 24MHZ, 60PPM 16PF, 2. 5X2X0. 55NM 90C Y2700 CRITI CAL
J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATCR(S) | CRI TI cAL BOM OPTI ON
L BYPASS=U2700. 15: : 2WM 4 CRI TI CAL N
- VPASSUZ700. 10: - 20 3380824 1 | USB HUB 2514B U2700 USBHUB: 2514B
BYPASS=LP700. 23: - 5 BYRQSS= 338S092B 1 | USB HUB 2513B U2700 CRI'TI CALysBHUB: 2513B
C2704 1 C27051 C27061 C2708 : 338S098B 1 | USB HUB 2512B u2700 ORI Tl CALysBHUB: 25128
4. 7T — 0. 18 — 0. 1L 0. 1L D1, D2 ENG NEERI NG USE USB2513B PRODUCTI ON: USE USB2512B
By gz X7TR- Y 2 X7R- \/);|— X7R- \/);|— J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B e
6! 0. 0. 0.

10
15
23
29
36

J— %;b@l_ BYF’ASS=EZ700. 36::2MV l )

= M 2 OM T_TABL _ ..
24. 000WE- 16PE — BYPASS=U2650. 29: : 2MM ~—vomss -
1N
CRI TI CAL 1r
CRI TI CAL SYM VER =PP3V3_S3_USB_HUB & 2
1 _S3_USB_|
C2709 féf‘ e UB700 1 ! !
—d % o USB2513B =  NOSTUERNOSTUEF | NOSTUERNOSTUEF || NOSTUEF NOSTUEF
c§0 2 R2700 ??R/ R2701 N R2716R2717 R2718R2719 R2722'R2723
HUB_NONREML_ 1 HUB_NONREMD_1 1,3M 5 2 v 1’%/2/%2 USE_HUB TEST 11 1 TEST OM T_TABLE  UsBOMODNUPRT DS mfl USBHUB DNI N s BLUETOOTH FOR D1/ D2 & J3X %%IZW %giw %giw %giw %glléw %glléw
B 21| | A ! 1 o USB HUB RESET L 26 . - useDP_DNI/PRT_DIS Pu 2 USBHUB DN P ey o yé—LF yé—LF yé—LF yé—LF yé—LF SOF
C R2702!| |'Ro703 LTy L L iy . USBHuB RESET L sojrese P A, M), AT )0
1/ 18W LAY A caL USB HUB XTALL 33 | XTALI N CLKIN ﬁ:z’%; zi’g 2’::; 2 USBHUB DN P o TRACKPAD! KEYBOARD FCR D1/ D2, | R FOR J3X
Wb 2t USB HUB XTAL2 32| xtaLout - - wo__USBHUB DN3 N |
2 2 6 USBHUB_DN3_N 9 2 26 9 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 °
22 T N4
USB_HUB_NONREML SDA/ SMBDATA/ NON_REML N8 USBHUB_DN4_N 526 - £E:83 II;I
HUB NONREML 0| |HUB NONREND © USB_HUB CEG SELO 24 | 5o/ SvB0Li OFG SELO W ®  UsBHUB DNA P @@q 26 NC FCR DI/ D2, SMC DEBUG PORT FOR J3X 9 DN4
R2704* IR2705 USB_HUB _CFG SEL1 25 |Hs | ND/ CFG SEL1 PRTPWRL/ BC_EN1*| 12 TP B_HUB_PRTP 26 9 USBHUB_DN2_ N
10K 10K PRTPWR2/ BC_EN2+| 16 TP_USB_HUB PRTPWR2
4180 Fiow ) PRIPWRS! BG_ENG+ [ 18 TP USB_HUB_PRTPVRS =PP3V3_S3_USB HUB , ., 20 __USBHUB_DN2_P
Zb%vz 2%* 1Ro2|<707 nd 20_TP_USB_HUB_PRTPWR4
278w ocsi+pl3  TP_USB HUB OCS1
zﬁfé'z“ Ihy  oosz+pl7 TP _USB HUB_OCS? 11RO2K708 e
= Py OsC3+p19 TP USB HUB OCS3 2
L | PU N 2L TP _USB_HUB_OCS4 z%gﬁw
N RBIAS| 35 USB HUB RBI AS
J5 USES 197S0181 FOR Y2700 DUE TO HEI GHT LI M TATI ON 27
J3X USE 197S0284 FOR Y2700 TO SAVE COST VBUS_DET| UsB HUB= VBUS DET
CKPbL§BW-\I VE rﬁ fpr,_badterm CRI TlI CAL
usEDM Up| 30 rus OP N . |1R2 709
useoP_p| 31 USB HUB UP P ey 15 7 %ZK TO CONNECT TP/ KB TO PCH XHCI
THRM_PAD tew NOSTUFF R5701 & R5702, STUFF R2720 & R2721
s =PP3V3_S3_USB RESET = PCH PORT 7 (EHCI 1) zléz
e e o T ~ 2 NOSTUFF
& R227720
L s 10y USB_EXTD_XHOl N 1 2 USB_TPAD R B 17 7
= NOSTUFF A
B IR0712 TO PCH XHCI R2721 %S-l/g}év TO TP/ KB
16K 1 1oceryUSB_EXTD_XHCI _P 130 2 40 USB_TPAD_R Rery +r
2402 40,

UpB_HUB_RESET_L .

C27151
7

0.1
% ——
- 2
X7R: 8%0

» =PP3V3_S3_USBMUX

C27601 )
0.1 F;::
2 A
19 USB_EXTB_EHCI 4@ S Ime v+ 1 USB_EXTB_P 7 36 74
PCH PORT 9 (EHOI 2) ¥ iep ere era N 4w 760 v-12 USE EXTE N | 1O CONNECTOR
A " 3USTBlN022LE SYNC _NVASTER=J5_ AMD SYNC DATE=08/17/ 2011
7 = =
POH PORT 1 (XHC1) GO BIRNG £ 1o oiiion T
PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN I S LEAKAGE- SAFE USB HUB & MJX
[ SE—7S (o Sy SEL| 10 USB_EXTB_SEL XI—CI‘,m 17 T e
ao SeL=0 crose wse a2 ot Lo G160 d} Appl e I nc <SCH_NUM>
SEL=1 CHOOSE USB XHCI PORT v ™
1 ° <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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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.
D WHEN 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 z7 10 7 PRy PM SLP_S4 L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
R2805 10121 s SPP1VERIV35_S3_CPU VCCDDR PM _MEM PVWRGD o e
10K 'R2822
26w 10K
Lab2tF %’:ilf‘év CRI TI CAL |6 -
402
CRITIcaL  +-PLYBCPU EN oy R2820" 2 > |es20
27 =PP3V3_S3_MEMRESET CPUMEM SO 1% ||_ SOT- 563
CPUVEM SO 805 Dl ey PM VEM PWRGD L 2|G |
R28011 SSM5N37FEAPE kn 402, 1
TO0K SOT563
leé% H 3 838T|28AL .
1 L
NO STUFF ab%, 2[67 sk P1v35 S0 DI 5@ BVB53D0LV 1
'R2895 CRI TI CAL PLVSCPU EN L 1l criTicA e
§ % ow CPUVEM SO = CPUMEM SO R2821: 2820 1
zﬁféiLF sonBNaTED R |EF By —— 33. 2% 0. 04748 ——
C sorse3 | Kh > | Srses Laow mﬂ_cééxn 5 C
— | 402,
CPUVEM SO . o
RZ%QO 5[G™ STz 71S © Gl5
| SOLATE_CPU_MEM L 2 AAAL_ | SOLATE GPU MEM L_R PM SLP_S3_L =
27 20 )—-2=N I L DVEM L o I OLE o9 L )7 18 27 36 39 66
1/520{'3W
B = 11RO2K810 e _=PP3V3_S3_NEMRESET
5%1(‘3
i CPUMEM ES;’LZ% X | croem sie
2+ =PP5V_S3 NEMRESET criTicaL $EMWTTEN s : 6%@:2 e NVEMVTT Cl
CPUVEM :13(()) ol X E{)? SLUG%sA%)zZ an‘p
iy oy P R02: ssMBNSTFEAPE || oLt reser L - Ensures CKE signals are held lowin S3 —
10gkc 100k = ] o D - vIT eN 2 VEWTT EN omy o =
WL Y . - = )l SOLATE_CPU MEM L 9 sa- )
giA bk, 2[67 s o 30907 10 7 rmyPM SLP_S3_L 3 |50 en vooi 0 en 4 PLVSCPU EN oy 21 oo o =PEVIT S0 VITCLAME
CRI Tl CAL CRITI CAL MEWTT EN L L CRITICAL s mas 210y PMSLP S4 L 6 |s3_EN RST_ouT* |, 8 VEM RESET lepmy 27 20 20
CPUVEM SO PRBED .ol o|o s1om S0 o s [y =MEM RESET_L T RsT in o o g, @0 T8V
NGSTUFE SSI\/(B;EB%JIEEAP c SSIVBI\B%S%’;\BIZIGE : ’_;' SSVBNS 7FEAPE an BRY
C2817 1 w[ o
0. 047UF SOTS63 g i - = CRI Tl CAL
B 6207 _IE o[ st; ts s 2o =PP5V_S3_MEMRESET _ 850 B
20 o3BT |o PLT_RESET L o = =
= ] PR L R2180%J|Zl SSNBI\B%S%’;\BIZ
L 118
CRI TI CAL 402, 2
cpurvgr\fsso CRI TI CAL VITCLAMP_EN
SSVBN37FEAPE NO_STUFF
«|_MEMRESET 1SQ_LS5V L w soTs63 SSNBI\B%I?AEI)D% o C23851 :
- sorse3 | K 0. 047UF ——
7 - e
oo =MEM RESET_L_—  CPU_NEM RESET_L o] T8 7o MEM RESET_ L pom 21 20 20 " 402
— 2 =TRUE = e 5|G7 Sfz
CPUVEM S3 « s —=DDRVIT_EN -
R2817 1
1 O 2
AAAY
5%
VDR
402
Step | 1 SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU MEM RESET_L MVEM RESET_L MEWTT_EN |P1V5CPU_EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 0 1 1 1 1 1 1 1
to = 0 0 1 1 1 1 0 1
3 0 0 0 1 X 1 0 )
A 83 4 0 0 1 1 X 1 0 1 %N(%I II\CIESTEREJS M._B SYNC DATE=07/ 29/ 201 A
5 0 1 1 1 0 (*) 1 1 1
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 d} Appl e | <SCH. Nuve 1 D
e Inc. = I
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O ® P <E4L ABEL>
- . . NOTI CE OF PROPRI ETARY PROPERTY:  |[Emom———
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEML 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 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 1N wioLe Or parr [ T—
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72 a1 26 _PPOV7Z5_S3_NMEM VREFDQ A 231 20 _PPOV75_S3_MEM VREFDQ A 2 32 _PPOV7Z5_S3 _MEM VREFDQ A 2 31 26 _PPOV75_S3_MEM VREFDQ A
2 3120 _PPOV75_S3_MEM VREFCA A 231 20 _PPOV75_S3_MEM VREFCA A 2 320 _PPOV7Z5_S3_ MEM VREFCA A 2 31 26 _PPOV75_S3_MEM VREFCA A
=PP1V5R1V35_S3_MEM A 5 =PP1V5R1V35_S3_MEM A 5 =PP1V5R1V35_S3_MEM A 5 =PP1V5R1V35_S3_MEM A 5

G20 2917+ 2927 29371

0 47%'0:/0 C24970§ 1 1 C24970'9 0. 47UF —— C24971§ 1 1 C24971'9 0. 47UF —— C2492'8: 1 1 C24972'9 0. 47UF —— C24973§ 1 1 C24973'9

ceRM xR 1 2 i~ dle ol 4l o o o 0. %%__ _ 96% u 29‘\070;_ ~ dle ol =l o | o 0. %% T T 96% u 29‘\0702__ i~ dle ol 4l o o o 0. 209 —— —— 96"/0 u 4y 2__ i~ dle ol Al @ ~f 0. %%__ - 96% u

201 N REREEEEEEEEEERE CERMXS;Z\{Q 2‘;q;;lTr\n><5Fe1 CERM X551 S REREEEEEEEEERE CERMX5R¥2 2‘;q;;lTr\n><5Fe1 CERM X551 N EEEEEEEEEEEE R CERM X5R-1 2 Q%stRJ CERM X5501 ¥ b|8| g3 gouE T 3 CERMXS;Z\{Q QaEVTstRJ
~—  VDD——— - VDDQ~ ~— — VDD——— - VDDQ~ ~—  — VDD——— - VDDQ~ ~— — VDD——— “VDDQ~
= oo = oo = oo = oo
plppimiase s pooee gE) L ogmwase el peree gE) L ogmase e goee B8] 1 ogmsse e goee 2R ] D

2012 VEM A A<1> L7 |a1 : 7 2812 _VMEM A A<1> L7 |a1 : 7 2812 _VEM A A<1> L7 |a1 Y 7 2812 _VEM A A<1> L7 |a1 T
f 2 _MEM A A<2> 13 |m FBGA- 10. 1X12. 6- J4 RESET* D%SEFL:}L}L” MEM A _A<2> 13 |ao FBGA- 10. 1X12. 6- J4 RESET* D%SEFL:}L:?L” MEM A _A<2> 13 |a2 FBGA- 10. 1X12. 6- J4 RESET* D%SEFL,:EZZL:ZL” MEM A _A<2> L3 |ao FBGA- 10. 1X12. 6- J4 ResET* N2 VEM RESET L 27 2
e MEM A A<3> k2 [a3 33 po| B3 VEM A DQ<5>  #.735, MEM A A<3> K2 |as 3 po| B3 MEM A DO<9> 33,5, MEM A A<3> K2 a3 33 po| B3 MEM A DOQ<21> 33,73, MEM A A<3> K2 |a3 Sd po| B3 MEM A DQ<28> ., 1
e MEM A A<4> 18 |pg S g pai| &7 MEM A_DO<6> e MEM A A<4> L8 | Qg p[ &7 MEM A DO<10> _ ;,,, MEM A A<4> 18 |a Qg b &7 MEM A DO<23> .. ,, MEM A A<4> 18 |a Qg boi| 7 NEM A _DO<25> 4, 1
212 MEM A A<5> 12 |as b o[ 2 MEM A DO<4> 2 MEM A A<5> 12 |as b oo ol 2 MEM A 13> ... _MEM A A<5> 12 |as = pe| 2 MEM A DO<20> _ ;5 MEM A A<5> 12 |as Lo pe| 2 MEM A DO<29> .,
iy MEM A A<6> W8 |as g g o[ 8 MEM A DO<7> 1) NEM A A<6> s |ns g g ooe| 8 MEM A DO<15> _ 7 ' "MEM A A<6> 8 |ne g g o[ 8 MEM A DO<22> . ' VEM A A<6> 8 |ps g g sl 8 NEM A DO<31> ., 1
2 12 M A A<7> M |a7 NF_D| B3 VEM A _DQ<1> w MEM A A<7> W a7 NE_Du| B3 MEM A _DQ<8> o1 NEM A _A<7> W2 a7 NE_Du| B3 MEM A _DQ<16> o0 NEM A_A<7> W2 |a7 NE_ D[ B3 MEM A _DQ<30> ;175
a1 MEM A A<8> 8 |ag il NF_pgs| E8_VEM A_DQ<3> 2¥ TVEM A _A<8> N8 |as = NF D[ EB_MEM A DO<12> 5 MEM A A<8> N8 |ag il NF_Ds| EB_MEM A DO<19> 5 MEM A A<8> N8 |ag il NE_DGs| E8_MEM A_DO<26> _, 1 -
b1 MEM A A<O> M8 |no & NF_Dos| D2 MEM A DOQ<O> .55 NEM A A<9> M8 g = NF_Dos| D2 MEM A_DO<14> o5 MEM A_A<9> M |ag = NF_Dos| D2 MEM A DO<17> & o _MEM A A<9> M |ao = NF_Dos| D2_VEM A_DO<24> 1, -
;g ;2 M A_A<10> H7 |a10/ AP § NF_DQr| E7_MEM A_DQ<2> ;g zg M A_A<10> H7 |a10/ AP § NF_DQ7|_E7 M A 11> ;g zg M A_A<10> H7 |a10/ AP § NF_por| E7_MVEM A _DQ<18> ;g zg MEM A_A<10> H7 |a10/ AP § NF_DQr| 7 MEM A _DQ<27> ;1,7
333 VMEM A A<1l> ™ |ag & s 3 VEM A DOS_P<0> # % MEM A A<11> W a1 & sl 3 MEM A_DOS_P<1> # % MEM A A<11> W a1 & sl 3 MEM A_DOS P<2> # % MEM A A<11> W a1 & bosl G2 VEM A_DOS P<3> 1, 1
7333 VEM A A<12> K7 _|n2/BC b .o VEM A N<O> 28 33 MEM A A<12> K7 |a2/por b o8 VEM A Nels 7 33 —NEM A A<12> K7 |a2/BC b o5 VEM A Ne2s 73 3 VEM A A<12> K7 |a2/BCr b -’05 VEM A N<3>
ZY TMEM A A<13> s |ais 2 oos* B2 MEM A DQB N<0> % “\ eV A~A<13> s |ais 2 pos o MEM A DB N1> 7% “VEM A _A<13> o [us 2 pos o MEM A DQB N2> 7% VEM A A<13> s |us g oot o VEMLA_DOE N3 . -
;g ;Z MNEM A A<14> N7 |a14 b DM TDGQs| _B7 73 30 28 12 _IVEM A _A<14> N7_|a14 b DM TDGQs| _B7 7330 28 12 _IVEM A _A<14> N7_|a14 b DM TDGQs| _B7 7330 28 12 _VEM A _A<14> N7_|a14 b DM TDGs| B7. _—
73 30 A7 L A7 L Az L
7333 MEM A A<15> 37 |ns NF_TDGS* (A NG = 7330 28 12 _VEM A _A<15> J7 |5 NF_TDRS* A% NG 1 753028 12 _VEM A _A<15> J7 |n15 NF_TDRS* A% NG = 7330 26 12 _VEM A_A<15> J7 |a15 NF_TDRS* A% NG =
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- =PPDDR_S3_MEMWREF N o
(D) POLExNC
Signal aliases required by this page: 21A0 P
. = 4 ol 9
- =1 2C_VREFDACS_SCL Addr =0x30(WR) / 0x31(RD) A e
- =l 2C_VREFDACS_SDA pal 11
C - =1 2C_PCA9557D_SCL Pl 12
- =1 2C_PCA9557D_SDA 2 [TEy—=1 2C PCA9S57D SCL 1lscL Pe| 13
BOM options provided by this page: a2Bry—=L 2C PCA9557D SDA 2ISDA P7L2 s NC
DDRVREF_DAC - Stuffs Apple margining circuit. THRM RESET*|15
VREFDQ LDO - LDO outputs sent to DQ inputs. PAD GND
VREFDQ LDO_DAC - Margined LDO outputs sent to DQ inputs. ] <l
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.
VREFCA: LDO - LDO outputs sent to CA inputs.
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. =
25 [Ty PCA9SE7D RESET L
RST* on 'platformreset’ so that system

31 s =PPDDR_S3 MEMVREF

wat chdog wi ||
NOTE: Margining wll

di sabl e margi ni ng.

be di sabl ed across all

soft-resets and sl eep/ wake cycl es.
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402

REFCA: LDO_DAC

R3409
200

M N_LINE_W DTH=0. 3 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=0. 75V

PLACE_NEAR=R3405. 2: 1nm

PLACE_NEAR=R3410. 2: 2. 54mm
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REFCA: LDO_DAC

R3411
200

REFCA: LDO_DACY ™ N_LI NE_W DTH=0. 3 nm

M N_NECK_W DTH=0. 2 nm

TAGE=0. 75V

PLACE_NEAR=R3409. 2: 1nm

PLACE_NEAR=R3412. 2: 2. 54mm

29 72

LI NE_W DTH=0. 3 nm
[ NECK_W DTH=0. 2 nm
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CRI TI CAL ) PLACE_NEAR=Q8420. 6: 1mm
VREFDQ ML_MB F:/L&(;’:EEQ':EQR:N?“O’ 6:2M | REFDQ ML_MB .
@420 13420 'R3421 DDRVREF_DAC
SSMBNISFEAPE L 571 F 1K 'R3408 DDRVREF_DAC
o 27 _MEMRESET ISOL LS5V L o B 136w 100K 3405 1 CRITI CAL
XTR CERM 6" Thew 1 DDRVREF_DAC
% 2 2 VL 0.1F —— ol U3404 DDRVREF_DAC
72 10 _PPCPU_NEM VREFDQ A o] T&Te . PPOV75 S3 MEM VREFDQ A 45 51 72 : c%Ea;G 2 2H- R xa2s3 R34214
B = © VREFDQ ML_MB L VREFMRGN MENVREG BUE i ,3\3;1\//\52 DDRREG EB o
'R3422 PLACE_NEAR=R7320. 2: 1nm HECY
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 DDR3L (1' 35\/) 6. 99mv per step DDRVREF_DAC VREFNMRGN FRAMEBUF BUF
CRI Tl CAL PLACE_NEAR=Q3420. 3: 1nm MREFfDAl( R3413 NC DDRVREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q420. 3: 2nm VREFDQ ML_MB R3412 1900K DDRVREF_DAC Required zero ohmresistors when no VREF nargining circuit stuffed
8420 YREFDQ ML_MB 'R3441 113w Vst 'R3417 PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
SSMBN15FEAPE 1 C3440 1K M- LF , 402 0
31 27 _MEMRESET 1SQL LS5V L © sorsea = — 9 IUF i}:ﬁw 022 ’Jirlvi\év 11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
b - 1 2
5:"]— : Ptk 212 VRE—LVRG\I VEMVREG FBVREE R 2402 11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
72 10 _PPCPU_MEM VREFDOQ B o] T8 o o PPOV75 S3 MEM VREFDQ B 0 51 72 VREFMRGN_FRAMEBUF_BUF_R
N I_u_l ° VREFDQ ML_MB ° PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
15?442 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: 1mm Thew 100K 11450171 2 RES, ML FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC
Ry Pow
MF-LF
, 402
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF cA | MM 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 c D o DDR3/ FRAMEBUF VREF W” I _
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e Inc. CH_NUM>
Nomi nal val ue 0. 75V (DAC:. O0x3A) 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 r ange: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OxFF) PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uA (- = sourced) +6. 0mMA - -5.0mA (- = sourced) | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 34 OF 132
Il NOT TO REPRODUCE OR COPY I T
H . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
DAC step si ze: 7.69nV / step @ output 8.59nV / step @ output 1.51nV / step @ out put A e
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PLACE_NEAR=J3502. 4: 2. 54MM

1.3508
FERR- 120- OHM 1. 5A

275 mA peak _ 2 1 =PP5V_S3_ALSCAMERA ,

T BEs T m

|

518S0767
ORI TI CAL
J3502
8199 3504 K281
Os—_L ALS
s =  =12C ALS SDA .
T . —I2C_ALS_SCL Pt
C o *  PP5V_S3_ALSCANERA F
SIE . USB_CANERA_CONN_N
S o . USB_CAVERA_CONN_P
1
O
CANVERA

CRI TI CAL

PLACE_NEAR=3502. 2: 2. 54MM

206 mA nom nal max 0402- LF

SYNC_DATE=MASTEH

I SYNC_NMASTER=MASTER

" ALS/ CAVERA CONNECTOR

BTG, ROV s |
CB Appl e Inc. <SCH_NUM-| D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\O_b
P 'Rl ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
I TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 132
Il NOT TO REPRODUCE OR COPY I T e —
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 32 O: 80
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507 PCI E_TBT_R2D _C P<0> C3600 1 NO TESTZTRUE CRI TI CAL
0. 1UF Hw—mwm PCl E_ TBT R2D P<0> ABY | pere ol OM T_TABLE — No-TESTTRUE C3640
PCl E_TBT_R2D C N<0> C3601 1 122 PCLE TBT_R2D N<O> _ AAIO | pepyy o u3600 PETP 0| ADS . PCI E TBT D2R C P<0> ,—1| PO E_TBT DPR P<0>
107 | o o7 —om-cemat NO_ TEST=TRUE - CACTUSR! DGEAC e o A7 . POLE TBT DPR C N<0> | 3641 1|2
507 PCI E_TBT R2D C P<1> C3602 1 NO_TEST=TRUE FOBGA TESTETRE 0. 1UF v ot Gl 0 e gDTEe:uTgelfaoum nopine requite tes po S
0. 1UF I-mv—rm;m PClE_TBT_R2D P<l>  AAL2 |pppp g (SYM1 OF 2) N TTESISIRE . e a0 1- elot oE
norom—PC E_TBT_R2D C Ne<l> ggﬁgg 5. POIE TBT R2D N<1>  ABI3 |p pETP | AD® .. PCIE_TBT 2R G P<i> —=20%2 1112 PAE TBI 2R P<1> - > - 9 - @Ol
= Hw—mwsmad ERNL |y . |pEra[ APl PO E TBT D2R C N<1> 0. 1UF | [[0% Tov soR ceul — L0 "7 2 g: gfi 10 - GPIO 14
NO_TEST=TRUE — s - REJB_G_3_| _POLE TBT D2R N<l> s oo 11 - P00
D o FAETBIR2D C Pez> C3604 = I-mv—rm;m poe e g 8 é ﬁi&g =TRUE 0. 1uLF T oo 12 - Grot2
oG E T8 0. 1UF PCl E TBT_R2D P<2> ABI5 | pegp 2 ADL3 == C3644 1 5 - POERST_1N 13 - GPIO 10
507 T R2D C N<2> C3605 1 -2 PClE TBT R2D N<2> A6 | pered w ~ | PETP_2 e PCl E TBT D2R C P<2> V= F’C| E_TBT D2R P<2> tes 6 - PCIE_RST_2_N 14 - PB LSTX
0. 1UF I—my—mﬂm;m‘ — PETN_2 PCl E TBT_D2R C N<2> 7 - PCIE_RST_3_N 15 - PB LSRX
NO_TEST=TRUE C3645 1 PCl E_TBT D2R _N<2> -
e PCl E_TBT_ReD C P<3> C3606 1 bolE TBT RO NO_TEST=TRUE G NO_TEST=TRUE 0. 1UF o g e v R
0. 1UF TU17 16V X5R- CHRUL D P<3> AAL8 NO_TEST=TRUE
PCIE_TBT_R2D C N<3> C3607 1 T PCLE TBT RoD Ne3> /819 | prroy s a ere o| 017 PGE TBT DR G begs —CSOA0 L[4 QB BT [PR P<d> gy o
o 1UF I’TWTWWR‘UHN‘J Mo TESToTRE V3| e s| AD19_POIE_TBT D2R C N<3> 347 G & 1BT DPR
L (3047 1 N<B> o /o
TBT PCIE_RESET L R6 4 PERST_N RSENSE|__U20 TBT RSENSE NO_TEST=TRUE 0. 1UF I‘WHW:EH@l—@ o
ST TBT_PWR_ON_POC RST_L  J2{ pwr ON_POC_RSTN o
Cgellg - . 1P TBT MONDCO - RBI AS TBT_RBI AS 11RI§655
, TP_TBT_NON
R3690! 1 C3690 1 1 Sgté R36 5t CEBUG For moni tori ng current/ vl tage — A2 vonoct N one /Sow
PR Repez ['Raged i 16T MoNosSe 8 | ences
v 280 2ow by 2 ORI TI CAL 240 %%OW = & TET_NONCBSH Y46 | vnoss N
201, 5201 § OM T_TABLE 2015 s TP JTBT THERM DP Y7 | THERVDA U E PCI E_RST_0O N5 %'bl‘z‘ us'I'i‘l’BT hlg’s(t:lmljzde RESETO_L
R sl 113690, 5.2 . TBT SPl MOSI - ) : POERST L TP TeT PO RESCTL L
Q (IBT_SPl MO EE_DI w E_RST_2_| BT_PCI E_RESET2_L
/D5258- 1 TBT_SPI 4
s ¢ '\R5258, RMOBXG = TBT_SPL_M SO i EE’@.E p glecersTa NG TP TBT POE RESET3 L ,
(TRT_SP_cS 1) 1 s  TBT_SPI _CLK W eE ok ol PCI E_CLKREQ OD N V& =TBT CLKREO L
3 5
TBTROM VP L 3w o roes_JTAG TET TOM wlg : e el 18T EN LC = —=PP3V3_TBTLC RTR. w1
C TBTROM HOD L 7 oor - > JTAG TBT_TMVS 783 | s g = VR o> |R3698
s T IR ﬂﬁg $g$ $% ARG | Tex e REFCLK_100_IN_P| _AB21 PCI E CLK100M TBT P N OK
7 5 - @ AC T R2 | 100 w REFCLK 100NN _AD21 POl E CLKIOOM TBT N erm w1 2/%0w
T TEar PR Go00 Age] TEST-EN o 9 2201 R3695
5 | TEST_PWR_GOOD E é XTAL_25_| ﬁ’;g 2« SYSCLK_CLK25M TBT_R 1806 ) sysak Ak
M TBT
1 R3625! 1 3 XTAL_25_0UT]| TP_TBT XTAL250UT B W\,—5@5 24
= 6 B 53629 1 sa DP_TBTSNKO M._P<3>  El4 | ppgago 3 p ] 1500 vides 3.3V to 1.8V
1/ zﬁé\‘} %/"ZOW 70 3.a _DP_TBTSNKO_M._N<3> D13 | ppsnko 3 N TMU_CLK_oUT| ?24 $ST T™MJ CLK _OUT 201
_3_ TMU_CLK_| T _TMJ CLK I N
2015 2201 793 _DP_TBTSNKO_M._P<2> E16 | ppsko 2 P o5 3133 s =PP3V3_TBTLC RTR
2035 _DP_TBTSNKO_M._N<2> D15 | ppsnko 2 N — A4 P DP 1R3 NO STUFF
2N g DPSRC_3_P TBTSRC M__CP<3>, 697 R3 o b
L 7 DP_TBTSNKO M. P<l> F19 | ppswko 1 p ppsrc 3 N[ B15S TP DP_TBTSRC M._CN<3> 699 1RI§696 R3680"
= 70 3s _DP_TBTSNKO _M._N<1> D17 | ppsnKo 1 N E A2 7 %OW 1/2 o‘é lOoK
o s« _DP_TBTSNKO_M._P E20 e s Do E-DE TBISRO M Cree>. L o 24
S DP_TBTSNKO_ M. N§8§ bio | LoW00P 2 ol o| oPsrc2nf B3 TP DP TBTSRC M. CN<2>, 2 2lz) 2201 201,
79 3 z
12 DP_TBTSNKO_AUXCH P A6 reme-st 17 > g| oeserelon TP DB TBISRC M CR<l>, = == . XBAR EN L
SNKO AC Coupl i ng 70 33 _DP_TBTSNKO AUXCH N BS ig:igjuxj 5 E T e ———— T v SR SRS AR
oo DP TBTSNKO M. C P<0> C3620 12 op _AUXN DPSRC_0_P | A8 TP_DP_TBTSRC M._CP<0>,
o 220 Hemram TBTSNKO_M._P<0> 4, 1 @ DP_TBTSNKO_HPD W | ppsko_HPD. % & oesrcon[ B9 TP DP TBTSRC M._ON<O>, alove Z;p::(:t
BTSNKO_M__C N<0> C3621 1|2 b TBT " _ ?1 oesre c o
79 — > AUX_| T
s VN 1w = o a e ~ St B R o o ) " ey o o
. DP TBTSNI N 28% DPSNK1_3_N - 7 ) o
o SNKO_M._C P<1> C3602$U; Iigg DP_TBTSNKO_M._P<1> ., 25%“2 13 _DP_TBTSNKL_M._P<2> E8 | ppsict 2 P | bPsre_HPD oo | V3 DP_TBTSRC HPD Stuff one of R3861/2. Bow
. 3 _2_| 20
. DP_TBTSNKO M._C N<1> C3623 1|2 DP TBTSNKO M. N<1> = s DP_TBISNKL_M._Ne2> D7 JoPsnki2 N | » TBT_GPIO 9 =
B 0. 1UF | I 2% &8%a1 57 1 03 _DP_TBTSNK1 M._P<1> E10 | ppsnit 1 P eGPl o 2/ coesx YL TBT_G2SX_BI DI R s o R3632* » TBT_GPIO 14
DP TBTSNKO M. = 2 DP_TBTSNKI M _N<1> 2 | ppont 1 E (e ewy  cPio 3| Y& TBT _PVWR EN s 10QK NO STUFF
C p<2> (C3624 1|2 DP_TBTSNKO_M._P<2> a1 e oawake N oo 38 =TBT_WAKE L = v 280 Yo
0. 10F | I 10% &¥%ar @ o DP_TBTSNKI_M._P<0> _ E12 |ppsya o p |3 @10.5/0 0 PLUG EvenT| A2 TBT_Cl O_PLUG EVENT o &, 28t R3682 3682
DP_TBTSNKO M._C N<2> C3625 1|2 DP_TBTSNKO_M__N<2> s DP_TBTSNKIL M. N<O> DIl |ppsnai o N |3 Pl 0 6/Cl 0 SoA oD ABL =1 2C TBTRTR SDA ® z 1/ 280 /0w
0. 10F | I 0% &&%ar e s DP_TBISNKL AUXCH P M | pos aux p elo7/aosa o A2  =12C TBTRTR SCL % 2B, %0
™ DP _AUX_ GPI O_8/EN CI P3 2 =
s TBTSNKO_M._C P<3> C36026 1 Iz - DP_TBTSNKO_M._P<3> ., 7 3 DP_TBTSNK1_AUXCH N B3 | DPSNKL_AUX_N lo g,&zg&iﬁﬁ M6 e FGNDF(;’ S\AB o = 1Bl PYR REQ L~
Db TBISNKO M. C ne3> C3627 % ,i‘gé' P TBTSNKO M. N<3> DF_TBTSNKI_HPD T5 | ppsnki_HPD_| - crio14 3 TBT GPIO 14 ° . TBT_EN OO PWR L .
0. 1UF | ' 182 &8%a1 B cPio1s| ¥ TBT _DDC XBAR EN L [omy 55 58 W Verify | ogi - o as 34
76 69 7 TBT A R2D C P<0> @4 | pp — _ : y logic level! 338
79 DP_TBTSNKO Al I TBT Cl CO_TX_P/ DP_SRC_0_P PB_Cl C2_TX_P/ DP_SRC 0_P|_R24 TBT B
s UXCH C P C3%2§UF1: 2 DP_TBTSNKO AUXCH P_.; 1 o 60 7 (OO A R2D C N<0> E24 | pp_c1 00_TX_N DP_SRC_O_N| PB Gl 02_TX_N DP_SRC 0_N_N24  TBT B %g g E;gz oo 7 70 76
. 0P T . ¢ a1 76 09 7 TBT_A_D2R P<0> @2 - oD 7 o 7
. BTSNKO AUXCH C N C3629 112 DP TBTSNKO AUXCH N .. . o o TBT A D2R N<O> 20 [ peitnt Bl B Pe_cloe Rx P 22 TBT B DPR P<0> .
0. 1UF | I 388 &&%a1 TBT_A_CONFI GL_BUE K| on e S® Pocice pxy 22 TBT B DOR N<O= % -
69 LT PA CONF 7 70 70
SNKL AC Coupl i ng o m»—1IBI_A CONFI G2_RC G pA’oa\F: g;gg’g’igg iinml 2?30*2*' o :é PT B CONFLGL BUE oD TBT.
70 DP_TBTSNK1 M._C P<0> C3630 1|2 DP_TBTSNK1_M._P<0> TBT_A _R2D C P<1> L24 o 0_2_LSCE| BT B CONFI G2 RC = oo BT
0. 1UF | I {2% &B%a1 s TBT A R2D PA_Cl OL_TX_P/DP_SRC 2_P| [PB_Cl 08_TX P/ DP_SI ve4 1B
7069 7 N< 32 ,_Cl GB_TX_P/ DP_SRC_2_P| TBT B _R2D C P<1> s T
0o DP_TBTSNK1_M_C N<O> C3631 1|2 DP_TBTSNK1 M. N<O> s 09 7 (T} C N<l> 4 | PA_CI OL_TX_N/ DP_SRC_2_N PB 008 TX_ N DP_SRC 2 N_ 24 ___TBT B R2D C N<1> o> a: 32 TBT.
0. 10F | I 10% Z%ar 33 79 76 00 7 ry—IBT_A D2R P<1> L22 | pa oL RX P - o - o2 T8 oo 7 0 76
76 69 7 TBT_A D2R N<1> 322 - - PB_Cl GB_RX_P| T _B_D2R P<1>
9 DP_TBTSNK1_M._C P<1> C3632 112 DP TE ° e I PA_Cl OL_RX_N 022 am s
TSNK1_M__P<1> LR g I8 PB_CI GB_RX | TBT_B_D2R N<i1>
10F | 3% " @ o @m—1BT_A_LSTX N2 [ pa L <7 e
D TBTSNKL M. C Ne1»  C3633 1115 o TBT_A_LSRX 6| A oDd a0 LSFo PBLSTX O O3 Lseq L6 TBT B LSTX
o 10 I}g é&;{qlDP TBTSNK1 M. N<1> 5, 5 ™ PA_LSRX/ Cl O_1_LSCE | PBLSRYCIO3 Lscel & TBT B LSRX @@:s
7 o DP_TBTPA M._C P<1> A16
» DP_TBT. o o0 oy
A . SNK1_M._C P<2> C3603‘11U; Ii% DP_TBTSNK1 _M._P<2> ., . s o0 gy _DP_TBTPA M_C N<1>  Bi17 iiﬁiiﬂ n PB_DPSRC_1_P) /;2 DP_TBTPB M._C P<I>  qom e 3
| > 1| PB_DPSRC DP
. DP_TBTSNKL M._C N<2> C3635 1|2 o TETSNKL M. N<2> o -DP_TBTPA M._C P<3> A8 | ps ppspc 3 p -DPSRC 1. TBTPB M._C N<1>  rpnvove il
0. 1UF | | 0% I8y 33 79 76 DP TBTPA M. C N<3> B19 u A PB_DPSRC 3_P|_A22 DP_TBTPB M._C P<3> SYNC_MASTER=.
X5R C@Zﬂl 60 <001} PA_DPSRC_3_N B23 oD o 76 I J5_M.B_KEPLER
o —DP_TBTSNKIL_M._C P<3> §;3§;3§ 2 DP TBTSN o o Pe-pPeReS- DP TBTPB M._C N<3> om0 7 S
R K1 P<3> ;4 76 oo gy DP_TBTPA AUXCH C P F3 | pa_aux p oL Thunderbol t Host (1 of 2)
. DP TBTSNKL M. C N<3> C3637 ) 76 oo gy DP_TBTPA AUXCH C N F1 | pa AUX N PB_AUX_PL— DP_TBTPB_AUXCH C P D o
D37 - DP_TBTSNKL M. N<3> .. ., - fr_DP_TBTPA HPD e PB_AUX_| DP_TBTPB AUXCH C N o v popl e | sk NUM>
- g " PA_DPSRC_HPD PB_DPSRC_HPD|_K3 DP_TBTPB_HPD ne.
. TBT_A HV_EN @ o am e <} Y
75 DP_TBTSNK1_AUXCH C P ° GPI O 0/ PA_HV_EN/ <
C3%3§UF1: g 1DP TETSNKL AUXCH P o - $S¥ ':: (D:IPOP\?\EIISN z GPIO 10/ P;7C1707$?L(7 gYPl Pl ngl%;;PiTgN g?:; :ig? ’Cg $S¥ g |(_:IN OEgEL oD = o) CEOQMAO: PROPRI ETARY PROPERTY: CALASEL>
795, DP_TBTSNK1_AUXCH C N C3639 1|2 DP_TBTSNKL AUXCH N 1 2 ° % I GPI O 12/ PA_DP_PWRDN/ BYP2  GPI O 13/ PB_DP_PVRDN BYP2| -4 TBT B DP PWRDN D ° IE(EF’L;:EF TP e N RPREE T Ne © THE
0. 1UF !l x5R. 1 For unused port 11 con D= I 1o Ni?ﬁmﬂﬁi%ﬁ;%ﬁﬂmm
port, pu FI G, CONFIG2, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC. 11 NOT 10 REPRCUCE On copv 1 O DENGE 36 OF 132
I:L;?[;?;E\SIEAL OR PUBLISH I T IN WHOLE OR PART
RESERVED
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s =PP1VO5_TBTLC RTR

27?2 MW (Single Port)

250 mW (Dual Port)
EDP: 1000 mA

1C37 1C37 1C371 1C3714 CRITI CAL 777 (5 e por )
o — 2,,9 — S{/QUF = %JUF 910 | vocipo v OM T_TABLE voeteo | K11 ‘ 2700 W (Dusl - Port)
2 2 0201- 2 535 F~M 2 535 F~M 312 | vecipo_on U3600 veeipo | KIS o soo0 m
J14 | yocipo_on CACTUSRI DGEAC  yooypp | L10 C37401| C37411| C3742:1 C3744 1 C37451 1C3705
T v v (ent B o) voarro 114 T.opk — Tl — T ol = Lo - T oE - - JOLF
78 | vecipo_oN voctpo | M X5R: %H\wf 2| xsR %RI\VII)Z X5R: %RI\VII)Z X5R: %H\wf 2 SR %H\wf 2 2 ¢ é‘\ﬁ X5R
. L C37 L 371 ﬁ? VCC1PO_ON veeLpo |_MI5 Ba6TY Ba6TY Ba6TY Ba6TY Ba6TY 02~ 1
1T L T0 1 0UE 5 | vecipo_oN vecipo | NLO e
T 2 B 28 B 28 Ul4 | vecipo_oN veeipo | N4 i
¥ B8 %36 R V7 | vecipo_oN vecipo | P11
V8 | vocipo_on VCC1PO Eig
L gg VCC1PO_PE xgizg RiA
o2 vecLPo_PE voeipo | T1L
e S voaro [ 010
VCC1PO_PE Vil
G18 | vecipo_pE VECLPO o =PP3V3_TBTLC RTR, x as
Eig VCC1PO_PE VOCLPO | 222 MW (Si ngl e- Port)
VCC1PO_PE M7 250 nW (Dual - Port)
’;";2 VCCLPO_PE xgz = ’ ’ : EDP: 240 mA
719 xgizgfii vecsps |17 C§7079 1 C§707_;]:_ 1__ C§707F2: 1 C§7O7é 1__ 1 C3U7F60
V15 | vecipo_PE vocsps_ci o] L18 ’ Li{;f YT T Ay ’ Lg;{;f—— ‘%‘ﬁ
V19 | vecipo_pe vecsps_ciof M8 KSR 6T ;IV KSR 6T 2 XEB 6T ;( KSR 6T 2 —F Foo 1°R
xi VCC1PO_PE veesps_ci o] Ri8 |
VCC1PO_PE vocsP3. P :1; J__
i VCC1PO_DPAUX xgz?g i
VCCLPO_DPAUX vocaps op [T
ﬁ?; vss vec3P3_DPAUX | H7
vss
K9 | vss
L12 | yss —=PP3V3 S4 TBT ;1 3
Lig vss vocsps_poc | K7 P 10 m
vss
M3 | yss vsspe | €22 C37901
M7 | yss vsspE |24 1.0 F;:
M |vss vsspe | s ch 2
NIZ | yss vespE |06 0201 1
NI6 | yss vsspe |8 i
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 vsspE |_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 | ysspE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | vsSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AA8 | yssPE vsspE | _L20
ABLL | vsspe vsspe | M1
ABL7 | vssPE vsspe | M3
AB7 | ysspE vsspe | _N20
ACLO | ysspe vsspe | P21
ACL2 | ysspe vsspe |_P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspE |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | ysspE vsspE |_V23
Bl | ysspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 | ysspe vsspe |_Y19
C16 | ysspe vsspe [ Y21 | TS
ci8 v23
&0 ﬁii ﬁii 7o Thunderbol t Host (2 of 2)
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Page Not es T
Pover i ases e e by 13 page Vas(mex) - 30V Thunder bolt 15V Boost Regul at or
- PPV N_SW TBTEST -1V Boost 1 nput CRI TI CAL :
PPVI N_SW TBTBS (8 put) Vgs(max): +/ -12V
- R 16V Boost Cutput TBTBST: Y ) CRI TI CAL
PP15V_TBT_REG (15V Boos put) Vgs(th): -1.4v TBTBST: Y
- =PP3V3_TBT_P3V3TBTFET  (3.3V FET Input) 93880 Rds(ony:  46mChm @4. 5V Vgs .
- =pPava_TeTLC_FET (2. 3v FET Qutput) . =PPVI.N_SW TBTBST STB4Q9DB o @ r0c 3 58895,
| Crravos 1ot trvosTeTEET (105 FE 1oputy 813V Input SN RN S TeTEST L(YYY\2 o TBTBST BOOST
- pp1vos_TeTLC FET (1. 05V FET cutput) f‘;f‘"g‘;s required < [0« NRECR-W BTHES: 35 TBTBS Y TBTBS IHLP M N-RECRW BTHES: 35
- TBTBST: Y TBTBST: Y lil o iage not spect 11 ed here, TBTBST SNl
Signal aliases required by this page: 1 a roper on anot her page. .
e axmar R3§7%9 1 CB}SUEFB:O I° Tlgggg Il e~ )
p— 1
RS — LBl S T 2 7 - S5k ~ o|o|o||e R3889 I'cri 1 cAL
abb,[ |2 % S sloile 9 TBTBST: Y
BoM opti ons provi ded by this page 482 R N R — 1 28% DRSSk =PP15V_TBT REG ,
TBTBST: Y - Stuffs 15V boost circuitry TBTBST P\/\REN u V L 4b 5 %!rglsT(:‘Ab 5 12 PDSS4OXF 15 47V
<Rl N .
TBTBST: Y TBTBST_EN WLO 25 |EN UVLO U3890 sNs1f 6 TBTBST SNS2 3 PWRDI5 Max Current = 2A?
LT3957  Sks2[ 3 X8 500KHz
TBTBST_| NTVCC 28 |) NTVeC &N s§95
2 1 PLACE_NEAR=C3895. 1: 2 mm
1 TBTBST_VSNS
TBTBST PyZWREN L . TBTBST_VC 30 |ve > TBTEST v
TBTBST; Y TBTBST: Y| TBIBST: Y TBIBST.Y TBTBST: YTBRTSESBBZ; 19 ne | TBTBST: ¥ R3895!
{218 93805 o C3890 |r (C3891 |r C3892 (1 TBTBST RT 33 |rT 35 C3|§:88 137K
= SSMBNSTEEAPE | Z%@UF:: Z%Hg@up:: 2%826)%—: - . T L ?%/ M:-léw
H H Yok CER R CERE 55 CEQV? TBTBST_SS 32 |sg 2 grpm crz2| Towr T LB 1< a TJAB'L;
s s[c* stz Fex 31 TBTBST _FBX L g:.“:’?u?:S I 7UF L7 - 9‘37%?:
3 . —— 10% - - -
TBTBST: Y : TBTBST: v 4 lsvne NO sTUFF TBIBST: Y| T ig e | |2 ig  cera |2 3 %g cerM
L 'R3892 13893 R3894* 1C3894 1 C3889 R3896 0853 086 0
TBT = = 73. 2K 26. 7K = L Toom 15.8K TBTBST: | TBST: v
= 5 D 3. - 0-0033UF 45 :— A 33u saD QD — 3 TBIBST:
16}9’ 86) Mils I NEIEFEIEIR 2 O/Q/ M:-lsgv C:3896 1 899 1
s+ o TBT_B_HV_EN i 2 G ik, £ o B3 N 5 I R B S b, 2, =L 0001 -
<ro> G\D TBTBST Sl = POLY- TANT |2 % ¥2
WLQ(falling) = 1.22 * (RL + R2) /| R2 Mﬁ;h@&g CASE- D8
WLQ(rising) = WLQfalling) + (2uA * R1) 33UF- 0. 060HM
WLO = 4.55V (falling), 4.95 (rising) ?DDi z:?;t:zatciage Vout = 1.6V * (1 + Ra / Rb)
no XW necessary. —
& CLKREQ¥# |sol ation
. =PP3V3_SO_TBTPWRCTL . TBTBST: Y
D TBTBST: Y
=PP3V3_TBTLC RTR: s 2 — NB N3 7 FEAPE 'R3888 R3%50
ﬂ SOTS63 330K we _TBT_A HV _EN 2 AAAL TBT_A HV_EN RC o -
4| crRiTIcaL 11RO305|;(07 N %lsw 156w
840 ) U3V§DOO %%OW s ¥z max VgTs: oy 2402 B . C3850 1| NO STUFF
B .
SSMBKISFY %o SLGAAPO16V 2201 + TTBEiTBsST- v §EsED X5R- §£éw
% TOFN ,——PP1V05 TBTLC. = A687 LETesT: v 1N4448HLP- 7 SR-S55Y
SENSE] D K A
2
» > IBT_EN LG % R N %%K H\_%il\é%\h%?FEAPE K
« am TBT_EN_LC I SO . ﬁfé
) BT RESET L TBT PCl E_RESET o - e
D—Frrorm (PG &) Reser DLY = 60 ms +/- = SMC_DELAYED 39 40 66
EN _ L <am
TBT_CLKREQ L ar ¢ =IO CERERL > - R3860
v eandi N7 TBT CLKREQ ISOL L 3
T VAKE_BASE= s IBT_B HV_EN 2 AN TBT_B HV_EN RC oo
Pul | -ups provided by SB page. aD w VY
‘ i EA C3865 NO STUFF
201 1
TBT "POC' Power-up Reset NBsEs6" - §£éw
= Intel investigating whether RCis sufficient. 1N4§4|§IH|;P- 7 201
TBT EN LC I1SOL_R s =PP3V3_S4 TBT I
3.3V TBT "LC' DFNL006
U3810
TPS22924 =pP3v3_TBTLC FET, ?/DDCR' TIcAL B
. _=PP3V3_S0_P3V3T| A2 AL [ v current - 24 (850 —=PP3V3 S0 PCH GPl Oa 17 1010 2025
B2 | )VIN vout([ B1 2 lsense U383 QRESET [ TBT_PWR ON POC RST L oD
R381T CRI Tl CAL U3810 TPS3808 'R3830
10 2lo TBTPOCRST_CT 3 ler N W4 TBTPOCRST MR L 825 100K
C3811 = — — c3831 C3830 1 a0 PR SSMBN37FEAPE 2/%0w
— 1 3 Type Load Swi tch 1 SOT563 2201
R3810 — é&JF g ¥e 0047UF C1UE —— © "| tpsssoscs 7
1ok 2 G R 1.3 monm Tvp 2 ECV' 3 gz Wt = 2.33V +/- O[3 [» TBT_SWRESET L
X
12 NO STUFF | &35 @2.5v 24 monm v 4 Del ay = 27. 3ms ° v
C3825
- 330PF
L = 1
. 55, M
R3%12 1.05V TBT "Cl O Switch
2 =
W - 25 24 23 : _=PP3V3_TBTLC RTR U3820 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES BOM OPTI ON
e TPS22920 =PP1V0O5_TBTCI O FET , 13850811 4 GAP, CER, 4. 7UF, 10% 25V, X6S, 0603 £3895, C3897, C3898, C389A  CRI T CAL TBTBST: Y
% 'R3820 &
100K A2 Al Max Current = 4A (850
freow 1 i U3820
P1VO5TBTS0_PGOOD am - 2T B‘lr EN G O PR > CRI TI CAL 1522920 ISVNC ST ——— Soc ey 2o
. C382(§ND Load Switch Thunder bol t Power Support
FSZPE '26 4 %&JF 8 nthm Typ D « NU'\/|>
SSMBN3 SOETA563 Kh 2 x_gég, 11.5 nChm Max d} Appl e I nc. .
— ’ 0361 ® <E4LABEL>
2f6%s [ NOTI CE OF PROPRI ETARY PROPERTY:
1 = THE | I\IérOT\’NA I:C)\l gg\Tl'&AIC}I;IEE\)pEEREI N IS THE
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8 14 6 5 4 3 2 1

%Z7T68LE PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl 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
NOSTUFF
1C4470 , NOSTUEF
LE CA471 o
I ig/ ::g ot UF DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN_F U4450 Mex Qurrent = 24 (859)
7520 7 PCIE_AP_R2D P 3k CERM 2 g . CERM TPS22924
02061 o 20 o _=PP3V3_S3_W.AN 2 AL PP3V3 WAN R
n e anPAEAP_R2D N CAATT ! ezl va(len TRTRCWEIET S T
1 Al RPORT CRI TI CAL AGESS. SV U4450 D
D 1{YYY\L2_=ZPUEAP RRDPI_N _1]|20 1UF PCE AP R2D C N . PM W.AN_EN e |on
0. 6NH#+/ - 0. 1NH- 0. 85A 10%1 1 DowR com <@ m o Trszz02ac
) T g0l C4432 BTPVR: S4 3 Lond st ton
NOSTUFF OM T_TABLE NOSTUFF  puace_near-34400. 29: 2. 54w L4415
1 CA472 - « LESVS SRS BT F o FPp—
N W R LTRE W OTFED 3 7 ) L - on nTyp
o 1UF rcAars UARELAE50 ™ [+ caars PP3V3_S4 BT, e e e
2 g CERM T, 8°} 0.01UF FERR- 120- OHV 1. 5A
0201 2 X5K; CERM 20 | e renssmor 272 samma L
BTPWR: S3
L42B/‘I 3T—TABLE = = L4416
= _ PP3V3_S3RS4_BT_F .,
. 1YY Y L2 . PO E AP_D2R P gy 7 17 75 2 (YY Y+ =PP3v3_S3 BT,
0 /- 0. 1NH 0. 85A NOSTUEF FERR- 120- CHVH 1. 5A BTPWR S4 =BT WAKE L gom 4o
Jic4 DA O gt llc4475 - USB_BT_CONN_P LAcE KA saoL 272 54 —
g’-UF\KBTUFF g).UF e USB_BT_CCONN_N NOSTUFF BTPWR |23
- 2 3 p SOD- VESM HF
7536 7 @%‘_ —P o%mCERM —|_ ogoﬁ:EIEWI 1Il?élK417 R441%1 R —| Kh
@J—’j Ladra 1 Poow 2 - 17 : P Rl O PONER CONNECTOR
. 1YY Y L2 = PCLE AP D2R N fmy 71775 2201 201, o ¥ sl5 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-y PI 3USB102ZLE N RT- SM
Te s tosrer 2 B o 4416 R o — C
0301 0201 Pow |6 1
o
| 1 2
C 00 @&q%m 2 10 IsEL o p8 g .=PP]V5_SO_RDRVR 3 g C
T DLPLiS BTPWR S4 ao s =PPSV_S4 Rl O 415
Ny = o =PP38V3_S3_RI O 5
o5 7 comPCLE_CLK100M AP_CONN_P - (Y YYL: PClE CLKIOOM AP P am R4411 P VAN F 210
h — s 20 38 36 27 18 7 PM SLP_S4 1 2 BTMUX_SE| o
5% Sl GNAL_ MODEL=MDJO_MUX
0% 7 o PCLE_CLK100M AP_CONN_N - A(YYY\: PClE CLKI00M AP_N am v 1 Ow g}fgl 0
PLAGE NEAR-34410. 42 2. 5an
0.01UF —— R4420 PLACE_NEAR=14440. i: 2. 54MM
SEL QUTPUT Cé \7)2 1,9, 2 GDVODTRE PLACE_NEAR=J4440. 2: 2. 54MV
| R A\ 1 C4493 1 C4490 |1 C44 1 C449 51850862
RI O FLEX CONNECTOR L[ e b S S gt
H B_BT 1 g g g g g g g g
CRI TI CAL USB_ il 4420 —F BEiEM |2 BEM | B35 |7 3 R
G\D_VO D=TRUE
J4410 15PF PLACE_NEAR=J4%40. 1. 2. 54MM ¥ PLACE_NEAR=J4440. 4: 2. 54MM
DF40CG3. 0- 70DS- 0. 4V NOSTUFF 1]]2 ]
N M USB3_EXTB_RX_N =
72 71 %,
25V @7 19 74
_/ fpo
20
o PM SLP_S3_L 2 1 USB3_EXTB _RX_RC N GND VOl D=TRUE li USB3_EXTB RX Py 7 10 7«
66 39 3 36 27 18 7 [T PM SLP_S4 L 4 8 8 3 USB3_EXTB_RX_RC P GND VOl D=TRUE. ROVOTETROE Ofép%]' GND| VO D=TRUE
7 o T S0 ot ~yses BB Tx ¢ NCA402 0. 1UF 4y - USB3_ EXTB TX Nerg o - NOSTUFF| 1775
74 24 7@ 'a D=
7a 2:7 USB EXTB_N 02 %9 - I 100/%3{_@&3%4401 0. 1UF . GDVOD=TRE !}JA)
Cazim 510 O3 USB3_EXTB TX C P GAD_\VO D=TRUE : 1||2USB3_EXTB TX P v &Y w00 _=PP3V3_S4 SMC
e T o I e RI421
- =1 2C HDM RDRV SCL 16 | oo 15 WDM |G CLK C N am o GND_VO D=TRUE L0 GND_VO D=TRUE s _=PP3V3_S0_HDM
D 5 rom oV SDA 160 ST HDM I G LK C P I g2 — J{gﬁggwm“m B
B 2 . SDCONN_STATE_CHANGE_RI O 203 5119 1/2@,_0w 1UF .
o7 O HDM _| G DDC CLK 22| 55l HDM _| G DATA C N<2> 7078 1 2 i{ Il?éloiso
It HDM _| G DDC DATA 24 5ol HDM _| G DATA C P amo 35 CERM o
26 25 )
R 74LVCIQOGF 4 = 2201
5 O PCl E_CLK100M ENET P ECH el IFZ HDM _| G DATA C N<1> am e soreel 2 HDM _HPD L (7 56 a0
% D PCl E_CLK100M ENET_N EZN el IET! HDM | G DATA C PERRVOTTRE 0, o @ HOM _HPD (4430 _
- —1 2C X29THVENS SCL 7N il [EE] GND_VO D=TRUE _ ) L1 HPD sink H gh: 2.0V-5.3V
AZE =1 2C_X29THVENS SDA DS HDM | G DATA C P<0> o Supervi sor & CLKFREG # |sol ation ST HPD sink Low 0.0V-0.8V
< =ENET_RESET L 38 37 HDM | G DATA _C e _
- Em PCLE_CLK100M AP_CONN P 0 88 39 RO vor=TROE<D Delay = 130 ms +/ - 20% 5
0 56 7 > POl E_CL K100M _AP_CONN_N a2 Jola HDM _HPD L oD 7 5w 1
a4 43 PP3V3_W.AN F, 2 10 a0 =PP3V3_S3_W.AN, 5 o =
_—g g—_ APN: 31150302 re—
o O PCl E WAKE L 8 47 PCl E_ENET_D2R P oD CRI TI CAL |
% 7 D AP_CLKREQ Q L 50 88 49 PCl E_ENET_D2R_N oo s 11R§04|'(53 125124"(54 VDD 1 C4440
%7 o AP_RESET CONN_L 52| 5 o5t % %o w4440 g 10k
7436 9 TCH USB BT _CONN P 54160 53 PClE ENET R2D C P am: v MESL Ve i SLAAPO41V > gw
I USB_BT_CONN N :g 00 :? PCIE ENET_R2D C N amr v 2 2P3V3WAN_VN9\ TOFN SR
103 7 oo} W Fl _EVENT L E%%ﬁ PCI E_AP_R2D N am s s
v o — ENET_CLKREQ | 64| 3 5les PCIE_AP_R2D P am s
. SD PYR EN 66 | 5 o] 65 367 @AP RESET_CONN L - 4 AP RESET L
. =PP3V3_S4 RI O ' 68 | oler PCIE AP D2R Pl P oo 7w s m
70 69 PCIE AP_D2R PI_N .
A 7V % o DA °° e 0 A VR EN —qm = = e SYNC_VASTER-NASTER e A
1 GA410 AP_CLKREQ OlL 7 N )—auls AP_CLKREQ L mprm wv e
v O T - - Rl O CONNECTORS
2 §}£CERM ~ 1 PAD 3D T
o0 koS ! SCH_NUM>
L 9’105 d} Appl e Inc. =
) 24’%‘2& 1 )
= 516S1058 = = NOTI CE OF PROPRI ETARY PROPERTY:
*NOTE: This connector is shielded 70P Hirose Receptacle. L PRI EFANY bR ER RS R ® T
- | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 44 OF 132
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D2R Passi ve DeEnphasi s
VALUE: 0.0 DB

70 37 7 SATA_SSDRHDD D2R P

74577 SATA SSDRHDD RD N 4

7 377 _SATA_SSDRHDD R2D P

2w vaTRE

NOSTUFF

R2D Passi ve DeEnphasi s
VALUE: 0.0 DB

: PP3V3 SO _SSD FLT
. omm

CRI TI CAL
00

F- ST- SM
49~ 50

J45
DF40CGl. 5- 48DS- 0.

516S1035 (recpt

4V

N\

ValTAGES3, 3V semm

PLACE_NEAR=L4500. 1: 2MM

' C4518 & C4517 Placenent Note:
"It is critical that these two should be near
' to U1800 pin AML and AMB.

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

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

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

CA521 112 aovome | ., SATA HDD R2D RC NCAS522 1 || 2 cowoms SATA_HDD R2D C N S r o
%25V NP 1 . 10%16V X7R- RM 4
15 NoslIJUF?E 0 0. 0IUF
CA524 1|2 covaome 12 SATA_HDD R2D RC P CA525 1 || 2 aevome SATA HDD R2D C P a7
59%25VNP 1 . 10%16V X7R- RM 4

PLACE_NEAR=J4500. 9: 3nm
CRI Tl CAL

L4500
FERR- 70- OHM 4A

CRI TI CAL

=PP3V3_S0_SSD ,

| SNS_SSD_P

oD 43 78

I SNS_SSD_N

o « 7

TUF
%
2 ECV'
= PLACE_NEAR=L4500. 2: 2MM

O O
O O
O O
O O
O O
O O
O O

18

19 [20 @ovaomme SATA_SSDRHDD D2R P ; 5 7

2112 722 cormome SATA_SSDRHDD_D2R N _ 7 37 1

B 23 gg 24
10 39 7 TR SMC OBl TX | 25] o o126
40 39 7 (00T} SMC QOB1 RX L 27| 5 o128

O O

&

D T
00

0o

00

0o

0o

O O

+4

SATA_SSDRHDD R2D P ; 3 44
SATA_SSDRHDD _R2D N ; 5 44

1 8 4

51~ 52
N\

SATA GUMSTI CK2 CONNECTOR

=PP5V_S0_HDD ,

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

SSDY HDD Connect or s

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

NOTI CE OF PROPRI ETARY PROPERTY:
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plce WGTLF50. o

: 04/15u];50 : C4/15UJFE 1
Pljiézcw I%&é@

CE_NEAR=L4510. 1: 2MV PLACE_NEAR=L4510. 2: 2MWM
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D USB Port Power Switch
Left USB Port A
. =PP5V_S3_LTUSE
CRI TI CAL
s, PMSLP S4_L 04600 T4605
R4690" [TPS255 7R FERR- 120- OHM 3A CRI Tl CAL
5. 1K 2lino  oura 8 PP5V S3 LTUSB A | LIM . 1 2 _PP5V S3 LTUSB A F , 514- 0835
PYRL:H % T 3ling o7 T @lc't“;/ﬁ' ERW BTHED: 35 l 0603 NREER-W BTFES: 35
ab2, 2+ o USB_EXTA_CC L 8JrauT 1LIMS5_USB ILIM 46051 J4600
Peuu? 0. 1UF USB3. 0- LEFT- D1
NO_TESTETRUE 4 CRI T| CAL F-RT-TH —
USB_PWR_EN 4 1en R46011T CEoz : LoAHéL
4 - 1
oo mn | 221K 90:Gagbt v USB3 EXTA TX C P2 [overs
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NOTE: Unused pins have "SMC Pxx"

nanes. Unused

pi ns designed as outputs can be left floating,

those designated as inputs require pull-ups.
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NOTE: SMS Interrupt can be active high or low, renane net accordingly.
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LPC+SPI
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, TP_SMC_MDL o 2000]2% o | SMC ROVBGOT G
w0 o SMC_TX_L o 2loolr o [SMERXL D % 0
290500 o 1 SMCTVE oD 7 5
33 C 34
998- 4235

SPI Bus Series Term nati on

SPI_ALT M SO, .,

SPI _ALT_MOSI ; a

LPCPLUS_R: YE!
1

SPI_ALT CLK .
SPI_ALT CS L a
LPCPLUS_R: YES

M SO

S
1 1 1
R5128 ['R5127 [R5126 ['B5125 e curroims 1y om
% 5% % % A NEART 12100 325 0m™
%1?\9 %1?\9 ? 1E\év %1?\9 PLACE_NEAR=J5100. 11: 5nm
2 2 2 2 2 2 2 2
LPCPLUS R YES LPCPLUS R YES
PLACE_NEAR=UL80O. AV3: 5mm R5110 R5120
o o SPIL_CSO R L 1AR2 2 . SPI_cso L LAAA,2__SPL_M.B CS L gm0 s
5% 5% PLACE_NEAR=R5125. 2: 5nm
PLACE_NEAR=UL800. BA2: 5mm R5111 461)§¥v R5121 Mzgg}é"
v > SPL_OLK R 1,\}§\/2 s SPI_CLK 1,\;@\/2 SPI_MB_CLK gm0
51/§ 51/§ PLACE_NEAR=R5126. 2: 5nm
PLAGE_NEAR-UL800. AYA: Srm R5112 Eop¥ R5122 M L¥
MOSL_R 155 2 1 SPL_MOSI 1043 2 SPI_M.B MOSI gm0 w0
1 51°/§W %/é’l“/w PLACE_NEAR=R5127. 2: 5mm
ho5" R52]‘.123 os"

1 ,\é}//g\lz
MZ@%W

SPl_M.B_M SO 40 =0

PLACE_NEAR=U6100. 2: 5nm

SYNC DATE:O%/ 20/ 201,

ISYNC MASTER=D1 _SENSORS

LPC+SPI Debug Connect or

CB Appl e I nc.
®
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7

5

4

2 1

PCH SMBus "0" Connecti ons SMC "0" SMBus Connecti ons SMC " 5" SMBUS CONNECTI ONS
s =PP3V3_S0_SMBUS PCH s =PP3V3_S0_SMBUS_SMC 0_SO s =PP3V42_ G3H SMBUS SMC 5
1 1 1 1 1 1
Pant her Poi nt R52019 R520 TBT sSMC RS‘%E%OK 557%(51 GPU Tenp (Ext) S e R5280 5502'(81 Battery Charger
U1800 1/ 280 gé%ow U3600 w4900 1/ 200 250w EMC1414- A1 US550 w4900 1 23 % gé%ow 1SL6258 - U7000
( MASTER) 201, (VRITE: OXXX READ: OXXX) ( MASTER) 281, 5201 (Wite: 0x98 Read: 0x99) ( MASTER) 281, 2201 (Wite: Ox12 Read: 0x13)
s 17 7 SVBUS P%O_K = =1 2C TBTRTR SCL a3 SMB_0_SO0_CLK —:s SNVBUS SNC 0_S0_Scl = =SMBUS_GPUTHMSNS_SCL s SMB_5_CLK = SNVBUS _SII\F/PLES G3_Scl = =SMBUS_CHGR SCL 7
D 75 17 7 SMBUS P%DATA = =1 2C TBTRTR SDA a3 SMB_0_SO_DATA ::s SI\/BUS SNC 0_S0 S% = =SMBUS_GPUTHMSNS_SDA s SMB_5_DATA = SVBUS SMC 5_G3_SDj = =SMBUS_CHGR SDA -
7 J L J | L J | - L
VRef DACs Battery
u3300 A'i?lll o Battery 6955
(Wite: 0x98 Read: 0x99) (VRITE: 0X34 READ. 0X35) - - ) (See Tabl e)

.+ =I 2C VREFDACS SCL _ Battery Manager - (Wite: Ox16 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 « =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 PCAS557D SDA — SMC R52719 R5271 Tr ackpad DEBUG_ADC DEBUG_ADC.
1 1
) w4900 1/ 200 gé%ow 35800 sMc 4%970K R5291 DEBUG SENSOR ADC A
L ( MASTER) 201, (Wite: 0x90 Read: 0x91) w900 1/‘23\7\‘72 T%ow U000
M KEY SMB 2_S3_CLK = SVBUS SMC 2 S3_sl —_=12C TPAD SCL . (MASTER) 20, ],%1 (Wite: 0x10 Read: Ox11)
C o ctfzzm o) SMB_2_S3_DATA — SMBUS SMC 2 S3_ S —_=12C TPAD SDA a7 SMB_3_CLK —%% SMBUS SMC 3_SCL =1 2C SMC ADCS_SCL
) ——mmog——w = = — MAKE BASESTROE — |
. =12C M KEY_SCL — AUDI O 1 L SMB_3_DATA =& SM?US =SI’\F/<CLE3 SDA = =1 2C SMC ADCS_SDA
s« =12C MKEY SDA ~ — U6400 ALS dl :
| (WRI TE: OXEO READ: OXE1) J3502
(Wite: 0x72 Read: 0x73)
XDP Connectors = . .
. =_=L2C ALS SCL = PCH "SM.i nk 0" Connecti ons
32500 & J2550 _ =1 2C ALS SDA i
( MASTER) =
.« =SMBUS_XDP_SCL = o L « =PP3V3_SO_SMBUS PCH
- =SMBUS_XDP_SDA — AUDI O U5920
U6750 (WRI TE: 0X30/ 31 READ: 0X32/33) . R5210* 1R5211
! (WRI TE: 0X76 READ: 0X77) GYRO Pant her Poi nt 8. 2K
40 =12C SMC SMS_SCL = U5940 U1800 1/ 23 i[,é‘éow
- =1 2C SMC SNV SDA _ (WRI TE: OXDO READ: OXD1) (MASTER) 2012 2201
. P — =1 2C SMC GYRO SCL « o S _BCH O CLK
— =1 2C SMC GYRO SDA « v g BCH O DATA
)
L
HDM Redriver (on RO
J4a410
(WRI TE: 0xCC READ: 0xCD)
B — =1 2C HDM RDRV_SCL w0 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" Gt U4900 1/ 23 i{lz%ow EMC1414- A© 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 " - MKE_BASE TRUE” - _
= SMB_1_S0_DATA = SMBUS SMC_1_SO_SA = =1 2C CPUTHVENS SDA s
= =12C BKL 1 SDA " PCH "SM.i nk 1" Connecti ons T L
L
Pant her Poi nt X29 TEMP
U1800 VR TET-lefgsz: F:EE:;a 0X93
(Wite: 0x88 Read: 0x89) ( . ) )
s SML_PCH 1_CLK — . — =12C X29THVBNS SCL -
o1 SML_PCH 1_DATA _ — =12C X29THVENS SDA
A J I L ISYNC MASTER=NMASTER SYNC DATE=MASTEH
SMLink 1 is slave port to SPKR, TEP SMBus Connecti ons
. 4
access PCH & CPU via PECI. (WRTE: OXDB READ: 0XD0) d} Appl e Inc. <SCH_NUwm=| D
6421 o <E4LABEL>
(WRITE: OX38 READ: 0X39) NOTI CE OF PROPRI ETARY PROPERTY:
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7

6

CPU PCH VCCI O & TBT 1. 05V Load

Gai n: 1x
SMC ADC: 12

8

AXG Core Vol tage Sense (VNOO)

PLACE_NEAR=R7550. 2: 5 MM

GND_SMC_AVSS

39 40 43 44 80

PLACE_| NWWQUO Cl: 5sM\M

3 353
e = B We-1R 1 AXGVSENSE IN 1% 3% . SMC AXG VSENSE om0
1758w . F&%CE N3EAFCL14900 C1: 5Mv
T L 2UF
- 2oo§l
2

361
GND_SMC _AVSS

39 40 43 44 80

39 40 43 44 80

39 40 43 44 80

Side Current Sense (IClC)
Gai n: 200x, EDP: 20 A
Rsense: 0.001 (R7640)
V across Rsense: 15 nV -
SV ADG. 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
1 C513§:0 SMC ADC: 01
D - T
V+ % NO_XNET_CONNECTI ON=TRUE
Ue3e9 LOADI SNs: YES R5369 R5345 o =PP3V3_SO_| M/PI SNS BRSNS s
wo > CPWVOA 080 CS N sliv — Scio aur |6 | CPUVCDI O 1 auT A A2 g SME VCCI O L SENSE ooy o oo > CPULMVP_ L SNS1_P 1K 321 ] 5340
PLACE_NEARSRT640. 3.5 1/&/8W PLACE_NEAR=R7510. 4: s O 338 HRAD ENS: YES oA UF
e - CPYVCOL CB0 CS P 4l REFL " |1C5369 LOADI SNS: YES VR0 XNET_comecT! on-TRADI SNS: YES Sé’%
LoAD sns: vES = got P F R5346 R5342 .| B340 &5
D OADI SNS: 3025 21 S128133
5 PLACENEARSA900. A0: 51 xgm oo oy CPULMP_I SNS2_P 1% 2K L cpu e tsns P a5 2K Lcpume isir e o, sC70-5 = R5349
LOADI SNS: YES LOADI SNS: YES PLACE NEAR=R7520. 3:5Md 0. 198 94%, VNG U sum i our ik PR | SENSE
o 11 AL PLACE_NEAR=UA500. A6: 5MM LOADI SNS: YES XNET CONNECTI ON=TRUE S - v 1796w
= G\D_SMC AVSS w0 43 44 50 R% > 52 Rzgz 43 ™ v O3
0 o2 my—CPUL MVP_| SNS1 B 'S CPULMP_ISNS N 12 21K | cpuimvp 1 sUM R N LOADI SNS: YES ;2_03%
1% 1oh X5R
DDR 1. 35V S3 (Menobry) Current Sense (I MC) Eﬁﬁﬁ@“&w”lfwmiwwmmmw gl 1 o1 ons: veS
Gain: 364.9x, EDP: 9 A 18 YES = PLACE_NEAR=U4900. E1: 5MM
Rsense: 0.001 (R5370) D22k LQOADI SNS: R5341
V across Rsense: 9 nV e LM/E_L 2_N 25 Yo LA 2 LOAD! ES : A
SMC ADC: 10 s _=PP3V3_S3_| SNS PLACE_NEAR=US370. 8: MM [6aD ene s ™ ﬁ\‘/’v 17Ri:'>3K44 9 4%, KB B B e
0, 1§A7 402
%HSW NO_XNET_CONNECTI ON=TRUE
2
=PPVI N_S3_MEM | SNS R 2
’ ‘E—l R5371 L ERR SR Erre
R5370 13 _1SNs 1v35 S3 MEM P 1W\I|§7|5Ns1v3553mzmrep -
001 A SMC_MEM | SENSE gy a0
=
41
R5372 1 C5379
12,&/9‘{,'5 7| ISNS 1V35 S3 MEMR N —2 ‘j“é
) B 8351
160 R5373
402 PLACE_NEAR=U4900. B6: 5MV
gy
i GND_SMC AVSS w0 40 12 44 80
AXG Core Load Side Current Sense (1 NOC)
SSD Current Sense (1 SDC) e eanE AR Gain: 190.6x, EDP: 46 A
" Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
Gain: 649.35x, EDP: 5 A (16.5 W V across Rsense: 17.25 nmV
Rsense: 0.001 (R5370) SMC ADC: 18
V across Rsense: 5 nV g
SNC ADC. 06 o _=PP3V3_S3_| SNS
NO_XNET_CONNECTI ON=TRUE
CRITI CAL 3543255 w5 _=PP3V3_SO_| MPI SNS 'E%E%S.;'ll?ssgﬁ',zsssw
R5381 Us5370 75 62 cPu WP L shs1G P ik A2K @350
OPA2330 PLACE_NEAR=R7550. 3: 5MV 1% : YES
o = L SNS_SSD P 1%‘{/‘5 4| SNS 3V3 SO SSD R P e o R5389 LOADI SNS: YES connECT! oneTR(PADI SNS: YES R BF - g}w
e s 3vs 50 sso 1o 1 JN2 o SMC SSD I SENSE om0 R5352 o 8389, &5
ggl e vgbw |y 5389 0 oz [ CPUL MVP_| SNS2G P K22 Wl opu e 1 snsg P L R L crume s R P |, sC70-5 = 35? 9
Bl 25 2 i 201 _| 2UR PLACE_NEAR=R7560. 3: 50 0. 198, % VIS 4 oo A3 | SENSE
B 7 37 oy SNS_SSD N 1 W\/IS 25| I SNS 3V3 SO_SSD R N, PLACE_NEAR=U4900. B4: S\ [ ggoé% LOADI SNS: YES §4 2 XNET_CONNECTI ON=TRUE 4'%L¥v - v 1/2%!6W 1C5359
% R 7 R! 3
vebw  |1R5383 0201 o 1 L gT550F
201 1M = PLACE_NEAR=U4900. B4: 5MVI 78 62 CPUI MWP_1 SNS1G N A 42K 5 CPUIL MWP_| SNSG N 1L 54K ] CPUL MWP_1 SUMG R N IEI%EDINSRI\EQXQEE' . o 2‘)0%’
%HSW R5384 PLACE NEAR=R7550. 4: 5MV 13/- X‘;\t;v 1% = 5361
B2t M GND_SMC_AVSS 2 40 13 41 20 LOADISNS: YES ) XNET_CONNECTI ON=TRUE R pH L LOADI SNS: YES
1 W\/2 A = PLACE_NEAR=U4900. H1: 5MV
£ % LOADI SNS: YES R5351
= 1461) {4 o o2 L 715K, GND_SMC AVSS
NO_XNET_CONNECTI ON=TRUE ['6abl SNS YES 1/ 2W 17R?3K54 10/ D(?v L%Elr %ECXE\!S:TRLE
© 0, 1§A7 402
%HSW NO_XNET_CONNECTI ON=TRUE
2
CPU Core Vol tage Sense (VC0OC) LD SNSLYES e
Gain: 1x =
SMC ADC: 00 PLACE_NEAR=R7510. 2: 5 MV PLACE_NEAR=U4900. E2: 5MVI
R5329
SM
1 12 10« _=PPVOORE_SO_CPU 152 CPUVSENSE IN %R3% | SMC CPU VSENSE g . PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
156w PLACE NEAR=U4900. E2: 5MM 11750008 3 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF | 5349, C5359, C5369 LOADI SNS: NO
1 . CB&;UF
0ot

ISYNC MASTER=D1 _SENSORS

Power Sensor:

Load Si de

SYNC DATE:O%/ 20/ 201]

d} Appl e I nc.
®

TTRTE——
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NOTI CE OF PROPRI ETARY PROPERTY:
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CPU Hi gh Side Current

Gai n: 50x,

Rsense:
V across Rsense:
SMC ADC. 08

OTHER H gh Side Current

EDP: 8.8 A

Gai n:
Rsense:

100x,
0. 003

V across Rsense:

SMC ADC. 09

EDP: 17.4 A
0. 003 (R5400)

52.2 nv

. _=PP3V3_SO0_HS COWR

(R5410)
26.4 mv

Sense (I COR)

I NG | SNS

HS_COVPUTI NG | QUT

Sense (I OR)

. —PPVI N S5 HS OTHER | SNS PLACE_NEAR=U5410. 4: 10MM
R Qﬁ*},&vz %0 1 SNS HS OTHER N
LS|

RBP5

8 =PPVIN S5 _HS OTHER | SN$_

Char ger
Char ger Gain:
Rsense: 0.010
SMC ADC:. 07

oo | SNS HS OTHER P

PLACE_NEAR=U5410. 5: 10MV
R

s =PP3V3_S0_HS OTH | SNS
goe
g : i
o410 R5419
IN | SCroour |6 | HS OTHER | OQUT % 23k
%
4N+ REF[ 1 4 1/2%(13\’\/
a\D PLACE_NEAR=U4900. A5: 5MM |,
CRI Tl CAY

(BMON Pr oduction) Current

36x, EDP: 6.6 A
( R7050)

PLACE_NEAR=U4900. BS: 5MM |,

PLACE_NEAR=U4900. A4: 5MV

R5429
L 300K

57 rm—CHGR_BVON

1/ /W
201

DC-In (AMON) Current

Char ger Gain:
Rsense: 0.020
SMC ADC: 04

20x, EDP. 4.6 A
(R7020)

SMC_BMON_| SENSE o ©
1C5429
f— /OOPF
2 -
0201CERM
PLACE_NEAR=U4900. Ad: SMV
GND_SMC_AVSS 39 40 43 44 80

Sense (I DOR)

PLACE_NEAR=U4900. B3: 5MM

57 rm—CHGR_AMON

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

SMC _CPU HI ISENSE@

PLACE_NEAR=U4900. B5: 5MV

GND_SMC_AVSS

SMC _OTHER HI _| SE

GND_SMC_AVSS

Sense (I PBR)

PLACE_NEAR=U4900. A5: 5MM

a0

39 40 43 44 80

PBUS Vol t age Sense & Enabl e (VPOR)

0. 167x
SMC ADC. 05

Gai n:

Enabl es PBUS VSense
di vi der when in SO.

=PBUSVSENS EN

CRI TI CAL

6 PBUSVSENS EN L

“

XV480
«=PPBUS SO VSENSE 1 §71, 2

PBUS_SO_VSENSE | N

1

3 _PBUS_SO_VSENSE

PLACE_NEAR=U4900. A3: 5MM

PLACE_NEAR=R5400. 1: 10 MV

a0

39 40 43 44 80

=CHGR ACKK

PBUSVSENS_EN L_DI V

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

Gai n:

0. 167x

SMC ADC. 03

Enabl es DC- I n VSense

di vi der when AC present.

R5493

1

0

5 NOSTUFF

57 40 [T

R5494
0

1

1/?%3W

20.

1

DCI N_VSENSE _EN

CRI TI CAL

6 DCI NVSENS EN L

2

s [T PM SUS_EN

1/52/ W

1

=PPDCI N_S5_VSENSE

R5492

100K

3 DCIN_S5_VSENSE

R5488*
27. 4K
%
17160
b 2| Rthevenin = 4573 chns
SMC_PBUS_VSENSE oo o
R5489" PLACE_NEAR=U4900. A3: SMM
1
I B S0P
% 09
s T &
ab, 0361
GND_SMC_AVSS 39 40 43 44 80

PLACE_NEAR=U4900. A3: 5MM

PLACE_NEAR=U4900. F1: 5MM

PDCI NVSENS EN L_DI V

R5498!
27. 4%5
4%
M:bezz Rthevenin = 4573 Chis
SMC_DCI N_VSENSE oo ©
R5499! PLACE_NEAR=U4900. F1: 5MV
5. 49K _i CEZIZUF:
%3 == Yso
s T
402, 0201
GND_SMC_AVSS 39 40 43 44 80

PLACE_NEAR=U4900. F1: 5MM

ISYNC MASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 201,

Power Sensor:

Hi gh Side

d} Appl e I nc.
®
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Thermal Sensor A: ] ) ] )
PCH Proximty, Left Fin Pipe, R ght Fin Stack
12C Wite: 0x98, |2C Read: 0x99
545750
s =PP3V3_S0_GPUTHVENS 2 PP3V3 SO GPUTHI\/EHNS R
5% NI DTH=
e RESYL ] 25550
GPU_TDI ODE P 2 g@gw R551E(>)%1 1'1?6??52
Thermmal Di ode: None “ PLACE_NEAR-UB550, 2. 1 %,{zlg‘% %"mw
"""""""""""" hl - - LF
' Pl acement Note C5551 1 U5550 = b5, 5
!
' None. , 0. 0022L&M f— EMC1414- A- Al A
' NO_XNET_CONNECTI ON=TRUE 50vF T DFN
Loe o e o e e ol ol ol i ool 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|oP2/ DN8 svpaTAl 9 =SMBUS GPUTHVBNS SDA 2
3 PHACENEARELSSE0, % S 5 |ones ops sveLk |10 =SMBUS_GPUTHMVENS _SCL w
1 GND THRM_PAD
CRI TI CAL 503 E 0. 0025252 1 5 1]
46BLP NO_XNET_CONNECTI m:'rRuE \/’__
DFN1006H4- 3 i L
2 | CRI TI CAL 402 Thermal Sensor: PCH Proxinmity (TPOP)
» GPUTHVENS D N PLACE_NEAR=USS50. S: Smm ' Pl acenent Note: ,
i i = ' Pl ace U5550 on top side on top
Thermal Di ode: Left Fin Stack (Tth) Ther mal Di ode: Ri ght Heat Pipe (Th2H) 1 of PCH. !
.............................................. ,
' Pl acement Not e: . ' Pl acement Not e: . e
' Pl ace @501 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 o e a a2 a e @ @ @ @ =@ @ =@ = = = = = = = = 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,vy\/2 PP3V3 CPUTI—éI\/SNS R
mm
iy VR NEHES 22 5570
DDR3JHMVENS D1_P “ 2 %ﬁg\ﬂup%s’l%y 1'1?(?;’ 2
Thermal Di ode: Menory Proxinity (TI\/DP) , “ A NEAC(S70. 2 5 1 402 %,{zlg‘% %"mw
----------------------- - - LF
' Pl acerment Not e: 1 = b5, 5
' Pl ace 5506 on the bottom side, below the 506 1 0. 0025271__ U55_7Q
A : ' e EMC1414- A- Al A
rrow of Menory device, between 2nd/3rd device. DFM%OGG%":Z NO_XNET_CONNECTI m:'rRché \7’;_ DFN
e, 2 | CRI TI CAL oy 2| pp1 THERM / Al 7_CPUTHMSBNS THM L
s DDR3THVENS D1_N PLACE NEAR=US570. 3: 5mm 3| pne ALERT*|y8 CPUTHVBNS ALERT L
s CPUTHVENS D2_P 4 |or2/ DN3 swoaTAl 9 =1 2C_CPUTHVSBNS_SDA Ve s
3 PLACE_NEAR=US570. 4: 5nm 5 | ros oPs svaLk |10 =1 2C_CPUTHVENS._SCL P
CRI TI CAL 504 N GND  THRM PAD
AGBLP 0. 0022 f— 6 11
DRNLOOGEA- 3 NO_XNET_CONNECTI ON=TRUE LE'\\A/’ . i i
2 | CRI TI CAL 402 Thermal Sensor: CPU Proxinmity (TcOP)
s CPUTHVENS D2 N PLACE_NEAR=US570. 5: 5Smm ' Pl acenent Note: ,
i i i = ' Place U5570 on top side, on top of
Thermal Di ode: Airflow (TAOP) Thermal Di ode: Airflow (TALP) " the CPU. '
.

' Pl acenent Note:
' Pl ace @502 on the bottom side,
runderneath the left fan well

Ther nal

B TP_TBT THERM DP —

Sensor:

bel ow | eft
in the neck.

T29 Di e

NOSTUFF

|||—

Not e:

1542 xTBT_THERVD N
X520
SM PLACE_NEAR=U3600. B1: 2nm

Use GND pin Bl on U3600 for

PLACE_SI DE=TCP

N | eg.

' Pl acement Note:

' Place (5504 on the either side,
' near LCD connector and DCI N connector.

ISYNC MASTER=D1 SENSORS
Ther mal

Sensor s

d} Appl e I nc.
®

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

TR E—
|<SGLNmbID
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON OONTA|NED LEREI N | S THE

ERTY_OF APP

THE F‘CEESSCRPAG?EES TO THE FClLON NG

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

55 OF 132

8

2

WWW . AliSaler.

om



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=—O
1 47K 2 7 FAN LT TACH 1 o)
5% 2
1/ 16W ]
M- LF 3
ok ; g
1
R5651 nNexElo
> Q660 ,
G 2N7002DW X- G NC
- SOT- 363 .
ASEYCE : FAN LT PWM = 51850769

zg@_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 (0T} SMC FAN 1 TACH 1 2 7 FAN RT TACH 1
5% 2 0
1/ 16W O
ety s 13
o5 S
o
NCx=—10
2
B6660
s 2N7002DW X- G N S)
- SOT- 363 A
N\ FTy s » FAN RT_PWM = 51850769

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

Fan Connectors

d} Appl e I nc.
®

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

NOTI CE OF PROPRI ETARY PROPERTY:

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

|
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3

el st oeteef et sttt CRI TI CAL
' PSOC USB CONTROLLER . | PD Flex Connect or 2700 o
! | FF14-I8C R11DL Keyboard nnect or
I - USB | NTERFACES TO M.B | 2.0
I - SPI HOST TO z2 | R5708 ~ 51850848
| - TRACKPAD Pl CK BUTTONS | w2 _=PP3V3_S4 TPAD LAAAZ—q PP3V3_TPAD_CONN DN s _=PP3V3_S4 TPAD 20
| - KEYBOARD SCANNER | oM NOSTUFF M%n“rlﬁ x Culreg. zoma v - Z2_CLKIN 2[5 o _=PP3V42_G3H TPAD | ~
| PLAS%?BEZBWTW YPASS=U5701. 49: 50: 11 ! 2 - 8517U|(28 PP5V S4 CUMULUS w SL2C TRAD SA i ° 23 o
= - ) SH=! . H : mm 5 7 o o
! .+ ZPP3V3_S4_TPAD 15 eveass-us7on, aBYESSE-ig7or 4B B0 HRY l 2 B WNREECT rteg: 2gMy ~ =L2C_TPAD_SDA g ++ _\V\6_KBDL = DY
| 2 1 PP3V3 S3 PSCC | 55 RECPRE-W BFHE B W5_KBD2 27
[ o VTNEERSWDTH=O: = w1 _PSOC_SCLK 7o o WB_KBD3 2 0
| Hﬁbﬁw VOLTAGE=3. 3V is 1 C5704 C5705 C5706 : TPAD 5V: S4 ++ _PSOC_NOSI 8 g o, WS _KBD4 29 g
| R5703! _— Q/ Q/ PLACE_NEAR=J5700. 18: 3MM o+ Z2 SCLK o5 o \S_KBD5 24 o
| 320K 2 32 { CERM é : L5700 ++ PSOC M SO 1PN v+ \\E_KBD6 EE I
I 1/ 280 I FERR- 120- OHV 1. 5A S MSO uld Y e KbDr 22
oM ! » _=PP5V_S4_ TPAD 1Y YY L2 12 w1 _WS_KBD8 21
I 2 ) o
L I . 20
|  com=PSCC_ VAKE L = W KBD?23 ., | TPAD_SV: 54 ooz o LM T 2o -7 N8 KBDO_ 20
| w7 PLCKB L WE_KBD22 ;4 - 7 o a7 )
| 1C5700 w7 Z2_CS L 15 CAPS: INT ., W5 _KBDI11 18
| . BUTTON DI SABLE W _KBD21 ., | A S ey AT T =to Reo1a o wekepiz 2o
| 477 Z2_HOST | NTN W5_KBD20 ;. S 10 pLace nearmas7oo. 18:3ma Pl CKB L =1 ° 113 WS _KBD13 16 °
» WS LEFT_SHI FT_KEY W5_KBD19 ., I %5 a7 o| ., _Ws KBDI5 C 1 2 a7 o
! W5_LEFT_OPTI ON KEY W5_KBD18 I 0201 o+ _Z2_HOST I NTN 18] ] —/Vly/\/—l o+ _WB_KBD14 15
| a7 7 a7 | R5700" e 1, 1§\£v =2 W5 _KBD15_CAP 14 g
1 St o . 5 KBD16_NUI 13
! B|8|3| 3| 5|3 3| %] | 5 [9| 9| 3| : PUAGE WERR=05700. 18: 3w 2204 R5715 | -5 KBD17 E DY
! mr\\—cmmr\%B«avNo@v | L5 07 1/ 20W 0 =+ W5 _KBD18 110
! aalolo!olo€ S dlololoalal I FERR- 120- OHM 1. 5A 201, V6 _KBDI6N 1 2 WS KBD19 1q 0
| .~ \W5_CONTROL_KEY Ipp 300F0R8° "E22&aa p2 2042 WS KBDI7 ., | 2 5% M 5o
w7 Z2_KEY _ACT L 2Ap2 1 CRI Tl CAL P2 0|41 WS _KBD16N ., 160 ar O
| — _O[4L W5 KBDL6N _ | 0402- LF o5 WS KBD21 g
| Nex_Pa”7 oM T P4 6[20 W _KBDI5_C ., TPAD SV S5 = T WS _KBD22 72
| « om_TPAD_VBUS_EN 4ps 5 U5701 Pa_a[3 s KBDIA™ ., : 5107 R5710 . “ws k23 EDY
NI 38 WS KBDI3 ., N 1K N
! NCx—g Eﬁ_i CYB(’\:A2'§794 Eﬁ—g 37 WS KBD12 s | S 10V _ PLACE_NEAR=J5700. 18: 3WM 4039 7 SMC ONCFF_L 1 2 - W5_KBD_ONOFF| L EY
[ 1 _PSOC_M SO N pa7 (SYM VER2) P3 6[36 W KBDIL .., | S »=PP3V42 G3H TPAD o 45
: X ~ C57101 1P o WS LEFT SHIFT KBO 3
. PSOC F CS L 4p3 5 33752983 P3”4[35 WS KBDIO . I = 0. 1UF 402 W5_LEFT_CPTI ON KED 7 o
I - PSOC_NOSI 9p3_3 P3 23 WG KBDO ., | 5 R0 cééa\;f - V& CONTROL_KBD 1o
! 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;{ CERM : o
| wo 22 CS L 12p5_5 P5_4[3L WS KBDL .. , www.qdzbwx.com VoD 0462 = +—0O
| 7 _Z2_NOBI 13p5 3 p5_2[30 WS KBD2 .. U5750 =
| w1 Z2_SCLK P51 o ~oom e PS5O VB KBS . ' SLG4APO21 = a1DL
(OO T = SN I THRIL I AAD = FF14A- 30C- R11DL- B- 3}
| \—n—n—n—ctl)a rxrx\—n—n—n—c D57 | i J5713
| onaon>00>0000a0 s =PP3V3_S4_TPAD 4 I~
G R R SR NN NN ! i R s
: TP PSCC SCL T\I\B KBDA | w7 WS _LEFT _SHI FT_KBD 1 IN II> ,_D_, ar 19 WS LEFT _SHI FT_KEY ,, .51830752
‘4 | N
I TP_PSOC SDA W5 _KBDS , oo M6 LEFT CPTION KBD 242 ™ I, ) — QT 28 VS LEFT_CPTION KEY., SMC Manual Reset & Isol ation
| TP_PSCC P1_3 = W5_KBD6 7 a7 our 37 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 ngf01 I SSP SDATA/ | 2C SDA | our AL 6 SMG TPAD RST_L - No 1 PD on CE i nput pin PP3VS_S4 (symbol error)
| 701 Z2 CLKIN ., | )
| a9 _USB_TPAD P 1W\’2 2 USB_TPAD R P TP _P7_7 | ap R CAPST EX CAPST EX CAPSTEX]
| 5% 0 = R5740* R5738'| R5736!
156w o (PP3V3 S3 PSO0) | g
| 1 | 10K 10K 10K
I 1C5702 [1C5703 |1 C5701 vz vz 1’2§¥V
| R527402 - TooPF~ L 0. 1UF 4 7UF ! 201, 201, 201,
o _USB TPAD N1 2 2 USB TPAD R N - 5¢ T 0%, Zo%, | e J
| 5% 2 -CERM |2 XK 2 b |
| 1758w 0201 2 2 | w5 =PP3V3_S4 TPAD
201
| BYPASS=U5701. ggg 5 CAPS: EXT| CAPS: EXT| CAPS: EXT
£ pASS2UB7b1. 22; 19: |
I = BvARs&-(Bro1. 22:10:11 o | IR5730 |*R5732 |'R5734 CAPS: EXE
I 10K 10K 20K :
______________________________________________________ ! § 21%0w 250w § 250w U57+30
Ic [PIN NAME| CURRENT | R.SNS | V_SNS POVER BUTTON DI SABLE TPAD Buttons Di sabl e 2201 2201 2201 L{MBO3ADGHR
— — o7 e 2R CAP VREF L 6| B
TMP102 v+ 10UA 2.55 KOHM| 0. 0255 V| 0.255E-6 W PLACE THESE COVPONENTS CLOSE TO 5800 WS KBDIS C ] > 7
80UA 0.204 V| 16.32E-6 W ? Q1 (D5 ™ semnes e & rovez o vt e e e | | —
3v3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 v 36E-3 W SSMENSTFEARE L 2l- 1
VOUT | 60MA (MAX) | 0.2 OHM [0.012 V| 0.72E-3 W ﬁ CAP VREF H 3 T!> CAP_COMP_H
psOC VDD 8va (TYP) | 1.5 oM | 0.012 v 96E-6 W o THE TRAD BUTTNS WLL BE DI SABLE CAPS: EXT| CAPS: EXT| CAPS: EXT D
1ama (MAY) | 0.021 V| 294E-6 W 2[67 ST wevmeuoisamD R5731 ['RS733 ['Re735
: SMC LID LID CPEN => SMG_LIDLLG - 3,42V 20K 4 AP SI NK
18V BOOSTER VI N AMA (MAX) | 4.7 OHM | 0.0188 V| 75.2E-6 W, 209 MD—=mm 1 Lbaos = swipic<osov ‘éow 250w ‘éow —m-n-n-nrw.a -2
= %61 3 N-NECK-W DTH=0. 1
B\ cAPs: EXT
BOM Opti ons available to CSA 5 L . } 738
TPAD_5V: S4 Original inplenentation off PP5V_S4 TPAD SY_FET:NO Caps Lock LED Drive = S S fcap cow L il E: DVN3730UFB4
TPAD 5V: LDO S4 PP5V_S5 LDO power in S4 only R5720 5V TPAD FET s ) oFhoosra-3
TPAD 5V: LDO S5 PP5V_S5 LDO power IAAAAZ SSI\/BK15A%\7A3I‘3% bls STVER
5% MOSFET Si AM413
Al | RC v a| ues are TBD TR Ws_KBD15_C CAP_COMP_H | CAP_COMP_L | ®736 | ®738 | LED Current VESM | 2
402 CHANNEL P-TYPE 12V ﬁ
5V TRACKPAD S4 FET | TPap 5V FET: YES ros(a 29 nohm @. v z : ! off off none
CRITI CAL 1 0 1 on of f source 1 G* S -4
Sgigg] LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CAP_COWP_L 2 =
. =PP5V_S5_TPAD scro-at
= —
_ _ T\ - sy S5RSA_CUMULUS ., =
TR T TPAD_5V_FET: YES TPAD*CSSV;ZF ZEr YES :Lil \Rﬂ?‘rlﬁ SCW BTHES: 2904 e Snc o oouzor
SSMBK15FV 1 -
- vesu T Q KEYBOARD! TRACKPAD (1 OF 2)
TPAD_5V_FET: ';:ES «| TPAD_5V_FET:|YES
R5722 /23 Appl e Inc.
) - 3K, pRVCUMULUS S iil2 BOM GROUP BOM OPTI ONS ) <E4LABEL>
=P5VS4_EN o JAN TPAD_5V_LDQO S4 TPAD_5V_FET: YES, TPAD_5V: S5 NOTI CE OF PROPRI ETARY PROPERTY:
— (0}
= B ek TPAD_5V_LDO S5 TPAD_5V_FET: NO, TPAD_5V: S5 FHEPRN AN PROPERIY GF-APRLE | N, © THE
201 — = - = — R POEEaEMR ACRERS T8 THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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s _=PP3V3_S0_TPAD
'R5858
470K
5%15}4\/
2%‘&
48 39 ¢OOT} SMC_SYS KBDLED CRI Tl CAL
D J5815
'R5859 AAO7A- SO10- VAL
4. 7K F-ST-SM
%
Tew m
2
.5 - _KBDLED CATHODE2 215 ot KBDLED CATHODEL1 ; 4
w7 _PP_KBD B T\ 416 o032 PP_KBD_BOOST_VOUT ; 4
; SMC KBDLED PRESENT_L 615 odS 5815 PIN 5 1S GROUNDED ON KEYBOARD BACKLI GHT FLEX
025
2lo0
13 s
Keyboard Backlight Driver & Detection P
To detect Keyboard backlight, SMC will = _-:_
516S0899

tristate and read SMC_SYS_KBDLED:

Keyboard Backl i ght Connect or

If LON keyboard backlight present
If HIGH keyboard backlight not present

PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL

BOM OPTI ON

13850811 2

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

C5810, C5811

CRI TI CAL

15251701 COvVBO

371S0490
CEISTé gg'- CRI TI CAL
10UH- 20% 1. 4A- 0. 17CHM D5850
=PP5V_S0_KBDLED 1YY Y\ 2_KBDLED %ﬁ A m K . . . . . PP_KBD B "
’ f PSTO41H CDHAGDL4- SM 35 NM\‘N&‘E %—th
R5810 S TGN TRE PIEGI010BEA 1 (5860 | C5861 [+ C5862 | C5863 | C5864
2 1. OUF T OUF 1. OUF T OUF 220PF
Tiow XVB8500) T iy S iy > iy - iy S iy
R 40'2 SM, X5R, X5R. X5R. X5R. X7RZCERM
%gé, %gé, 402 2 0603 0603 0603 0603 040
T | 1
0603 0603
1 PPh KBDBOOST Xw L
= NOSTUFF a
- 1R5870 |, ASSTHF HSRES
PPVI N SO KBDLED C 237k L 55%
— 5%
1 Ch850 [+ C5851 e o 2 20V
—L IUF 0 01UF 24627 oM
B S % S 18y PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
X7R- CERM
A .. GND_KBDLED_AGND T 6651 T 0402 TURE 11650004 2 RES, MIL FI LM 1/ 16W 0, 5, 0402, SMD, LF R5852, R5853 CRI TI CAL KBDBKLT: PROD
iisw PVDC _KBDLED 'R5871 |, c5871
402 10k L 33pF
105852 o N 10 33
1UF ey 5 30V
];g% N 2162 g
R5§O%0Kl . GND_KBDLED AGND BR Us850 D _KBDLED_ AGND P
50 TQFN
%,’;lg‘;” KBDLED EN 6 |en Q il 9
4
’| _SMc_SYS KBDLED FILTER 5 |pvw E ol 12 KBDLED OVP
R5851 KBDLED_RSET 3lrser @ KBDBKLT: ENG
s SMC_SYS KBDLED  1afp 2 KBDLER FPW 8 |rpw o1 RECTPUM R5852
0 3 § 7 a
et KBDLED FSW 4 Jesw o 1 KBDLED CATHODEL R LA : KBDLED_CATHODEL _, .
ey G <eppgEene  MVRERS WHTHES: 3 W
02 KBDLED 2 |cow CH2 =3 1/T1st NCEm3!
| _LEDS 804/ RSET CRI TI CAL » 14 ¢ LKBDLED CATHODE2 R 402 110-2, KBDLED CATHCDE2 .,
NOSTUFF 1 C5853 1 L L =~ : o i%e
1 C5854 |'R5855 |'R585 33PF If(?K854 NOSTUFI- 2 9 = 1716W Mcﬁﬂé&ga
- 40. 2K 137K 5% 507 R5857 & & 452
pu— 1% 2 28%m 116w 1OOK
50V 1/ 16W 1/ 16W 402 ME-LF
2 28RM MF- LF MF- LF 5402 -l g N
402 2402 2402 KBDLEQQ E _RC iIO;GW
2
o o028
SEE SPE¢ FOR OTHERS — O;,
A 2 8V XWB800
X5 M VNG TP 5 KPR YN
.+ _GND KBDLED AGND 1 2 [P, —
6 KEYBOARD/ TRACKPAD (2 OF 2)

vau ;AGE:BV

d} Appl e I nc.
®

BTG Ve = |
|<SC}LNUNbID
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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THE POSESSOR AGREES TO THE FClLON NG
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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*—X¢  U5920 P oK
- .19 1 NCx—, 1/ 20w 1/ 20w SMVs
BYPASS=U5920. 14: 13: 8 nm R5924 % L1 S331DLH
10K Lo 201, R5923
5% 10 Cs| 0
= 20w " EQESERVED 1 2 =12C SMC SMS SDA aD -
21, CRITICAL  ohd 7 SMs ADDR SELECT | 120w
mgg@J_NSINTL 11 {| NT1 SDA/ SDI / SDQ_6. 1 2C SMC SMS _SDA R 201
; _TP_SMB | NT2 9 || NT2 SCL/ SPC_4 12C SMC SMS SCL R SMVB
~ GND— SV R5922
1
EEEE RS921 LANA 2 =12C SMC SV SCL am e
33850687 % 5%
120w 120w
PLACEMENT_NOTE=See schematic for orientation. 28/5 2 201
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
L&oiFr Loior Lo GYRO
—— 10% —— 10% — 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 R5946
= 0
cs pU = I2C A 9 gB 33850927 = 8KHZ . : siccsworosad
INT ARE PUSH PULL LGJGAL 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 IDEN 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 1/ 20w
REsz| 11 201
RES3| 12
GND
™
—
PLLFILT GYRO )
GYRO
1 C5942 L
0. 47UF =
10%
2 &2 xor
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 = §potF
10K 2 2%
57 201
1/ 20W
ME
5201

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

DI A TAL ACCELEROVETER

& GYRO

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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DUAL |1 /O MODE (MODE 0 & 3) SUPPORTED

Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O
s =PP3V3 SUS ROM
1
R6101 ®l crimica
3. 3K
20w U6100
, 201 64MBI T
WSON
0 (TR SPI_MB CLK 6 | sck Sl/sl | S SPI
SST25VF064C
OV T_TABLE
a1 40 TR SPI_MB CS L 14 cer - , o
SPL_we L ad ver saso S
4120 7 [T SPI ROM USE M.B 7 RST*/ HOLD*
NOTE: If HOLD* is asserted VSS THRM PAD)
ROM wi || ignore SPI cycles. N

SYNC _DATE=01/20/ 201,

ISYNC MASTER=J13 M.B
TTILE

SPI ROM

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

IV ALL RI GHTS RESERVED
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|
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www.qdzbwx.com

L6201 U6201 CONSUMES 40MA MAX. FROM 1.5V RAIL
FERR- 22- OHM 1A- 0. 065- OHM

AUDI O 1 2

AUDI O CODEC

APPLE P/ N 353S2355

PPSV_AUDI O HPANP

* [TR)—=PPLVS SO . . PP1V5 SO _AUDIO DI G
ML NE_W DTF-0. € Mt
0201 M N_NECK_W DTH=0. 2 mm
c6210 |* 1CB211  VAMERSY
4. 7UF 0. 1UF
1233% éo;/:/ " PP4V5_ AUDI O ANALOG 51 54 55
2 <
i %R CRI TI CAL CRI TI CAL
6219 * CGO 11U4F1 L : 061 U2F13
= . . - L
i 102%5“ ngljbg : o' 6217 X5R cégr?:;_ _: iégﬂ CERM
ss 54 52 51 GND_AUDI O CODEC Y 2 M — 10 GERy XoR CE
CRI TI CAL CRITICAL  0805-LLP-1 < ol w 20
ss s =PP3V3 SO _AUDI O 55 54 51 [TRy-PP4VE_AUDI O ANALQG 6221 1 1 CB220 ) N 3 xar e 2 2 o G\D_AUDI O CODEC 5152 54 s
15UF M N_LI NE_W DTH=0. 20| D VA REF VA HP A AUDI 51 52 54 55
M N OsRE: 15 = =
'R6250 'R6210 ig‘zﬂ 2 2 )g‘(g’zﬂ M N_LINE wmwﬁnw d 29 VBI AS_DAC
LI NE AUD HP_PORT L
Reg52 § %gK 1R6251 2 67K 0402 0402 R B BTH=O- 15MM 44 |vp_FiLT+ :ngiL 4305 M ON_LLNE W DTH=Q 30 M N NEGK_W DTH=Q 10 Atg £ l:,C):ET = oo 52 54
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oD 7 55 78

SPKROONN R QUT N

ooy 7 55 78

M N_LINE_W DTH=0. 40 M
M N_NEGC W DTH=0. 10 M1
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1
] 2 NC TC7SZ08FEAPE 5 —
D o . SOT665, 2 = SMC _BC_ACOK 39 40
o
o L
T
g 7 SMC_BC_ACOK_VC{ . _=PP18V5_DCI N, | SO
o 8 BLEEDER
9 C6900 * CRI TI CAL
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The chassi s ground w11 otherwi se float and can 1/ 20W or both MPMA and MPMb.
: R i Q6910
BLEEDER Sl 5419DU =
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! COVBO- SM 1/\;19\/2 PP18V5 DGl N CON %%23()% 13850811 3 GAP, CER, 4. 7UF, 10% 25V, X6S, 0603 06990, C6991, C6992 CRI TI CAL
ALLOAL E2p1-E2 1M{‘<N
= A2 A2 E3p E3 805 3. 425V "G3Hot" Supply
A3 A3 E8 ol E8 R6905 PPVI N G3H P3V42G3H
A4l ~A4 E9 E9 DIFEQ. 2 nm Supply needs to guarant ee 3,31 delivered to SVC VRef generat or
° ° 10 NECR THEG: 2 i oy o
A6L A6 E10 | EL0 578 =PPBUS_G&3H 1 NEEK Y Y
A7
B A8 gﬁ; F2o4F2 NgiF OM T_TABLE NO_TEST=TRUE
ro[ om0 FloE2 0 6992 1
Aso[ o Fio-F8 4. 7UE -
OAlO FQC F9 Lé;;‘_
Bl oB1  Flog ] F10 @—s_ =SMBUS BATT SCL .. X5R-8§o 2 85A- 460MOHM
B2 oB2 a
B3| B3 Go
Rol &
B4 054
@Eol &
B6| B6 (o,
Grol G
87| 87
el oms PO =SYBUS_BATT_SDA -
D - - *
B10 C)510 Hlo H1 _2 ?)/Q/ 172
Ho | H2 M 201,
alsa (o, e
2l se Mo P3V42G3H FB =
cloes o CRI TI CA <R
Aloot ooy D6950 | R6996!
6| 6 (& RCLAMP2402, 2005n
c7 OC7 ch J1 SC- 75 1/2g¥V
fo:1 e} 320432 201,
o] Joo 135] 38 SH6950 -
C10| HC10 Jag | a4 4.00D2.71D-1. 8H
o1 370437 2 Vout = 1.25V * (1 + Ra / Ro) _
D1
- 36036
oD? Al
| Jos =
A DA e Pin 63 (SH0962) is Neoconix stiffener, 860-1533 prTer—
o) I'P!!EH'H!F
o] 509 TALL B4 Pin 64 (SH0961) is Neoconix tall locator pin. 860-1530
DO o010 SHRT|_65 Pin 65 (SH0960) is Neoconi x short clocking pin. 860-1529
d} Appl e I nc.
l ®

=PP3V42_G3H REG .

Vout = 3. 425V
100MA MAX QUTPUT

(Switcher limt)

CRI TI CAL
1

DC-In & Battery Connectors

NOTI CE OF PROPRI ETARY
THE_| NECRVATI ON
PROPRI ETARY

ERTY_OF APPLE

Il NOT TO REPRODUCE OR COPY | T
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I NC.

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW NG
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8 7 6 5 4 3 2 1

Rever se-Current Protection
PPDCI N GBH_DRAI NOSTUFF
@;Eﬁ&gﬁ}?g \Tleg nrmC7080 1 R7092 M N-VFQE-W BFtES: 25, For Erp Lot6 spec ?789? -
. s CHGR DAIN D Ria 5 2 REV] VI N P5V1_BOOST (WOG? 7
I nr USh Limter X5Re I M NCEE-W DTWS%-%%%@OZ i NO TESTETRUE AeW
NOSTUFE 1 . © ® - 41
- CZO79% VIN BOOST %:72029 E CRI TI CAL R7091
FROM ADAPTER Ng\mc XsR_gé V) 2 |_TU7397909A 1 ’\/g/\/z PP5V1_CHGR VDDP
. =PPDCI N_S5_CHGR o It i ] I au T_TABLE o PN s PEVL SW O IR weres g M wied
D I ’ I 1 POy b NRSH = BI AS 2 FE0. 35" mm DP418C- SM CRI TI CALCRI TI CAL D
Mcﬁ;hgg&*w EH:ES} mm 7 CRI Tl CAL SW TCH_NCDESTRUE 1C7098/: C7099
» o o™ 7w v NCxNe Sor=TRE P5VI_BI Al
'R7080 a1 S Ry 0B O O
— - 100K an B * 61095 681K ¢ o gl cenf2 S gt - 5. s0v
© %?GW o o - &%, v 20 L %% 00MA MAX QUTPUT
CRITICAL o N J % 22 = (Switcher limit)
M RERESS 3 P5V1_FB
., _=PPDCI N _S5_CHGR 1 SO 16RZ7K081 = R70<Rb>
CRI TI CAL M:l%" i%nlﬁ'\év 200K
D7005 402, 2402 1/ 20W
SBROS30CW (CHOR_AGATE) Vout = 1.25V * (1 + Ra / Rb) 200,
-—|1 >|—| R7005 (CHGR SGATE)
3+ CHGR DCIN D R 1,\3\9\/2_(_(;&31_[1]_&_ R71%21 =
) ) 2 1B , L 2 CRI TI CAL
ACIN pin threshold is 3.2V, +/ - 50nV ks 7020 S L CHER CSL R P 3'R7020 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
1 P 8
Di vider sets ACIN threshold at 13.55V D47UF 402 Q-92 13850811 1 CAP, CER, 4. 7UF, 10% 25V, X6S, 0603 c7090 CRITI CAL
I nput i npedance of ~~90K neet s 30mA max | oad E g}{) CERM R7022 s CHGR CSI_R N &%\/1632\,\, NOTE: C7080 is the same APN, but NOSTUFFed per <rdar://problenm 11815538>.
sparkitecture requirenents R7001 0402 1,107, 42
PP5V1_CHGR VDD 'vy\/—l PPDCI N_GBH_CHGR
s _=PP3V42_GBH CHGR VMCLH:TAEEE&—WNB?FEEE m 1,85 K 2 g PP5VI CHGR VDDP 16w "@akiqﬁgé'\ﬂgﬁ BIFEG3 M | cRITICAL [ ORITICAL CRI TI CAL
| B 1 NEER WS 2 i pcg_gowect owrpe | o2 e 167030 Ji¢ro31 [icro32 |1 €7035 |1 C703 6 167937
. b C70011 c70221| |:€7021 T Ty T Ty Thy %%
C Cr002 1 o aha L e = % R TNy, R TNLy, R TNy, 3265 525 ) C
X 02 1R7002 i e é 2 Tz égg PLAGE NEAR-C7036,1: 3
R7012 7 R 3 5 5 oy pr————
; 2 % o o NO_XNET_CONNECTI ONFTRUE _4
%? e .S few 1 8 =
b (?\é? 8—!(3?_AGND 2402 VDD VDDP
R740 12 viSTORI I CAL b Max Current = 8.5A
1R7010 SMC RESET L 1 2 CHGR RST_L 13 Jsne_RsT_N = °
68. 1K — 5% g =SMBUS CHGR SCL 11lscL U7000 SGATE 2 CRITICAL (L7030 linit)
46 WY, =SMBUS_CHGR_SDA 10 Jspa ACATE —
sy Bort  ~ED—=SMBUS_COH i v csi A Q7030 f = 400 kHz
2 O e CELL 6 lceL 3 csl = RJKO3PODPA CRITI CAL CRI TI CAL
Float CELL for 1S © BooT] = WPAK L7030 F7040 TO SYSTEM
CHGR ACI N Shan @ e — 4. 7UH 20% 8. 5A- 18. 3MOHM IS
CHGR | COVP slowe — s T CHGR PHRSE 1YY Y2 i 2 =PPBUS G3H —
CHGR_VCOWP 7_vcowp — PI MELO3T- 4R7MVB
CHGR_VNEG 8 [vneG LGATE o 1206
7 CHGR CSO P 18 |osop BGATE —
¢ CHGR CSO N 17 lcson o 20V/V Al ——
36V/V Bl
oYy 3| 4 5 VBAT G3H CHGR REG .
L5400 g ‘B TR - R
0% <& = 1
z %%g R %&40 -1 0/ 0010F
2 o 35352929 S 205 2 S
CRI TI CAL ERe N sm 84> =M
| CRI BSCSAL
B R70050 1 5@510387”3 B
Ng/" et 2 TQ FROM BATTERY
XWQ00 102 P'\I?\(P'\‘AtTW(Bf?IF-!':ECIS—G? R . . 3ls
. mm
@![;N R TH=0. 3 hm 2 D|5 PPVBAT G3H_CONN ; 56
e a0, AEEE VG705 1 c7056ic7057i 4 }I] £ [ TR YBIES S T
PEAGE-REAREL7868:|23: thm 1% %:: 0. 1{% 0.01 @, G e
%52 42;(X7R 402;r 4
(CHGR €SO P) R7051 .2 1 [ .
(CHGR CSQ N) R7052 o 1 2 [ N £
(PPVBAT G3H_CHGR R) (PPVBAT G3H_CHGR R)
(CHGR BGATE)
C70111: 1 C7000 C7005 1
0. 01UF —— - TUF 0. 22UF - o 001 L
VT T i T =
X7R- 2 2 X5R- 2 X7R-
402 402-1 0603-1 0
Ry e
A SYNC MASTER=MASTER SYNC DATE=MASTEH A
PBus Supply & Battery Char ger
d} Appl e I nc.
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLONI\G
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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System Agent Power Supply

PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
13850812 1 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7121 CRI Tl CAL
. _=PPVI N_S0O_VCCSAS0O
. =PP5V_S0_VCCSASO
CRITI CAL Y ASEJ B - Rcmn CRI Tl CAL| OMT_TABLE _—
R7101* rCr101 | R 12 fn Cri20t|. C7igie| s c7910%2JF
0% | % (Y pu— 9
13 2 é% 1C7130 ;éﬁz Lg 2 %&
WY 85 R7130Q" g 350F BEGTRY | RIS 2 Sy
9 g\/l PLACE_NEAR=C7121. 1: 3mm
PPSV SO VCCSASO VCC L Bl 2 &% LA AR 100, 71
NGESSYY PTH=0. 2 mm o g 4023 37650944 =
CRI TI CAL
Vo TPVeC VCCSASO VBST Q7100
Ur7100 M N-RECR-WEBTHES: 2 P RIKO222DNS
| SL95875 e HABON CRI Tl CAL
C R7151 R =PVCCSA_EN ey UTFN g 18 VRSO DRV — CRLTI CAL R7140
-+ 1>y CPU_VCCSaseENsE 1y 525 CPU VCCSASENSE DIV 10/pg ORI TICAL el a7 e ' 1 J 'a,__} =499 fF/ =PPV! REG &
M:l_l/i'\év VCCSAS. SREF 7 |srer PHasH] 16 Ve LL 7 1 2 PPVOCSA REG R 2 AN .
40 12 1 M Eéﬁg &EEE% ) Pl MBO53T- SM R (3 ma 3 6A Max CQut put
1R7147 VCCSASO_VO VO LGATH| a\/\l[;a; NODE=TRUE J — 15281302 AGE=T. 05V f = 500 kHz
41.2K VCCSASO_OCSET 11| ocser 6 L C7160 =
6
R7153 2%%&9’ o O} PVCCSA _PGOCOD 14 |pcood %\%)OPF
VOCSASO RTN 1%‘2 VCCSASO RTN DIV 4 |rry VCCSASO _DRVL 2 XJ; CERM
1 11@\9 \,\;OC(EEAIS(I) ESEL 13 |FsEL GATENCEESTRUE 12
2 42 Cc7103 1 VCCSASO_SETO 8 sero 1 )
X\/\Flos%gj 0. 022F NO §%531 VCCSASO_SET1 _ © |ser1 -
TR 0
PLACE_NEAR=CL761. 2: 1mm X5R- X7TR 8%02 2 15Rz7 J§4K8 leg\% S lvibo
%ﬂlﬁ‘é’ 402, S |vi DL( ENDI AN SWAP) w0 70 VCCSASO CS P
L462 1C7102 w0 s VOCSASO_CS_N
ad f— i.ogguf: GND  PGND R71411
2 ) o~
i R7150 6% NO_XNET_CONNECTI ON=T! 35
L o 825K RESE, 7140
o M:ll/é}@’ 210 > CPU| VCCSA_VI D<1> 2 IJI 1
%o - CPU[VCCSA_VI D<0>
1 €7106'R7154 'R7152 |1 7105 @ m 3 1R7142
B 1 5dee 64K ¢ 4. 64K _I” TOPE oo
T g%{%/ %ﬁlgy %’1@4/ T gjéx, > \R7149 0 %lels}év OCP = R7141 x 8.5uA / R7140
5 2402 2 i 499K (\VCCSASQ_OCSET) 2402 OCP = 8.5A
%ilﬂév . 0 Vo NO_XNET_CONNECTI ON=TRUE
> CCsASD_
z XWZ100
VCCSASO _AGND 1 % 2
VA WBES:S
PLACE NEAR-UT100. & Lran
| NTEL TABLE:
VI D1 VI DO Vol t age
0 ) 0.9V
1 ) 0.8V
0 1 0. 725V
1 1 0. 675V
A SYNG. WA B VAST ER SYNC. DATE=NVAGTEH

Syst em Agent Supply

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

NOTI CE OF PROPRI ETARY PROPERTY:

THELH V\FCRI\IA | ON_CONTAI NED HEREI N IS THE
PROPERTY _OF “APPL|
THE PCBESSCR AGREES TO THE FClLON NG
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D PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
138S0812 2 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7241, C7281 CRI TI CAL
., =PPVI N_S5_P5VP3V3 500 =PP5V_S4 REG
CRI TI CAL CRITICAL | CRITICAL oM T_TABLE] —PPSV S5 LDO CRITICAL | CRITICAL [CRITICAL | OM T_TABLE
C72431*|, C72401, Cr242%, [+C7241|1C7270 — — C72841, C7280%, C72821, 1Cr281 (1 C7283
esitgh% esitgh%:: Gsitghol%:— — 1, 0UF s O1UF C7200 1 VOUT = 5V esilﬁjﬁez‘:_ s8UF GsiLEJSI% — I, 0UF o DOLUF
B 1 - 100MA MAX OUTPUT B g
2 2 2 2 2 —_— 2 2 2 2 2
ARG SMT ARG ARG g}é@ stT }6@ %(5; 2 CRI Tl CAL ARG ARG B8 }6@ oR }0%I
6031 1C72 . .
T 1 P5VP3V3_VREG3 —_— %‘%F
2 S =
o _=PP5V_S4 REG SKI P_5v3va: | NAUDI[BEE EOVEGVS VREEZ és5 =Pp3vV. REG .
VOUT = 5.0V SKI P_5V3V3: AU 53320%1 O IR T I C72011| [1C7203 = y VOUT = 3.3V
12A MAX OUTPUT 1 15250688 . R7200* 128 5 Z B 8 o b T 2 15250754 10. 5A MAX OUTPUT
CRI Tl CAL NNECK-W DTH=0. o oM g > E B B 2 2 38 cerw CRI Tl CAL
F = 600 KHZ L7220 CRITI CAL 1 C7/12u;2:4 1/ 20 2 T % = 402 482 L7260 F = 600 KHZ
1. OUH- 21A- 0. 006 OHM — 1ov 201, 6 _ISKi PSELL . 4 376S0958 1. OUH 22A !
RO i cro74 POBIGS TS THOME <220 2 2&;{ R72441 PSVP3V3 SKIPSEL 19 ls psez 0 64" CRITICAL | Powdest-sm
C . F30UP - ¢ 0010F - L VT 2o o 5 sgi/;‘ . 12%} 14 |ocsEL o= EN|_12 =P5VS5_EN am - —d 97035%2025
2 %‘g’cﬁg w |2 %%-zow_ PEVSA VSW o how = UNKSCWETESS W Mkt _P5VS4_VBST 31 vest1 2 vesrz| 26 | | P3V3S5_VBST e MRS : 1 J PORERSS q
: 1 ((:ZR}IZT : ?ﬂ_ EhECR™ : 7] T4 P5VS4_DRVH 1 |orvr o oRvie| 24 | | P3V3S5_DRVH Fob" | oaTeneoe-TRE e | 7 (CRITICAL
C123221. & Ll =1 M N-RERR-W BFHES: § WY overeeTe = - 8 o | Pogvass 1 ™ MKW BFEES: § WM |1 GT292
20% T ELé%’ H NO STUFF > M NREE_WBIFES § W s~ oroetre B DT=TRUE Swi & SVRL25 R SW TGH_NODE=TRUE M NREE WIS § W o NO STUFF H T3 29%,
Bl 2 XsR-cERM 2| T — BG 5 ENECR : P5VS4 DRVL 30 |pRvL1 oRviz| 27 | | P3V3S5 DRVL e : 6 g 2 Bopt- AT,
S il - W NERERWBTER § T o s "o Pt s TTNERESRWBTER 8 W Y g S
8 PGND = — i P5VS4 _CSP1 7 _|csp1 cspz| 18 P3V3S5_CSP2 = — i — 8 4
_L 3 C7218 P5VS4_CSN1 8 |csni csN2| 17 P3V3S5_CSN2 C7288 p 3 £
) 5 : 2 oM 11 |vooe rel3 | |P3V3S5 RF oMy 3Lj | 2 5
O A il P5VS4_VFB1 9 lvre1 vrez| 16 | | P3V3S5_VFB2 d H "
2 |¢ S D OTETRE — . 18% P5VS4_COWPl 10 |cowe1 covp2| 15 P3V3S5_COwP2 18% — 2 gl 2
5Ok NO_STUFF X7E, GERM - - R7206! X7, GERM NO STUFF S8
i CShES Babs w o my_=P5VS4_EN 4 lena el 21 | |=P3v3s5 _EN w© 206 Babs L 02508 1
0. 0033 5 R7247 . P5VS4_PGOOD 5 |pGoopL PGOOD2| 20 P3V3S5_PGOOD oD s %1%{2\7 R7246 £ O/OO:UJF ‘
ﬁ‘ ﬁ‘ cé V5 1 1. 5K, G THRM_PAD ;1522 , 806 , 2 gg g ﬁ‘
g & 402 “11§/é, M ﬁ g “113/@ v 402 z g
2 R7256!  Meb¥ R7238 R7239! Wb |'R7216 2
XW72200) Ox\Wr221 il 3 01K 12.1K 10K 5,,23K 1 XWP 26007 [0
SM - M:léw = %mw M:léw 1% 6w
1 b5 2 2 2" 402, 2 2" 1
P5VS4_CSP1 R XWr 200 P3V3S5_COMP2_R P3V3S5_CSP2 R
C7237 PLACE_NEAR=U72010 28: 1MV 238 C7239
1 1 1
150RE —— 4 4700pE - Z7PF
B 1 %’f 2 2 1ok &%&X 2 2 }iéM 1
R7221 ) ) R7261
10.00K o (PSVP3V3 VREE2) (P5VP3V3_VREE2) 10 Ot(
% i il
2402 402,
GND_5V3V3_AGND
VGJ'AGE:BV
A SYNC MASTER=MASTER SYNC DATE=MASTEH
| SITSHISE
5V / 3.3V Power Supply
d} Appl e I nc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
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PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0812 2 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7332, C7335 CRI TI CAL
.+ _=PPVI N_S3_DDRREG
CRI Tl CAL CRI Tl CAL | TI CAL ué;§§B§E ué;j%BéEi 7333
1 1 1 1 1
. C7U3F36 . C87LJ3;:31 .|t C7334 L 7 OUF L T oUF 001 UF
3 3 BF T T e T
. _=PPVI N_SO_DDRREG LDO . T L DA T L DA FF%‘S}E. AT 6% R 67 stT 67
: " D2E- SM
_ CRI Tl CAL PLACE NEAR-QU320. 5 ImPLACE NEAR-GP330. 5: Iom PLACE NEAR-C7332. 1: 3mm
» _=PP5V_S3_DDRREG 7301 i E_JTE
CRI Tl CAL 10% 'g;)
C73001 XS, CRY 2
10L§% po.z 3
Xf:ﬁ;igé@gmi . = (oo ey
h ™ ~ 6_mm 2
R7325 RECR— %7 CRI Tl CAL
= VLDON M NEDFE-W BFHES: &7 Cr325 3 15250905
TEST:TRLE4O€% o 1 6wt 0.1UF — Q CRI_TI CAL
V51 N VBST] DDRREG VI 2 DDRREG VBST 1 |27 ||°_ FDMS3602S 0
= > DDRREG FB U7300 14 DDRREG DRVH _ L= L S VERS 0. 68UH LEA- 3. 3MOHM
27 » o—=DDRVIT_EN v eane 17183 1hee1g1 swi13s DDRREG LL dorrme - (oreD ;gx owse | 7 1 2
« rm_=DDRREG _EN \reor e oo 16 ss S5a01e SR [ | vBL0aT =PPDDR_S3_REG .
DDRREG 1V8_\(REF 6 oRvl 11 DDRREG DRVL__SEZif Tne M NERERR-W BFFES) 8- =
R5 ORI TI CAL peood] 2 DDREEg \P/GOODNS . ENEES m | CRI TI CAL Vout = 1.5V
vDDGsNs| 9 DDRI DDQS| |*C7340 15. 5A max out put
C73151 12RO7%]K5 8 JREFI N Vi3« =PPVIT_SO_DDR LDO == 3300F (Q7335 linit)
L 1UF —— . 1 —
0.1 — °°15¥\, DDRSEG MODE 19 Ivcoe VITSNSLL— DDRREG VTTSNS 1 2 4 4s CRI Tl CAL |2 BobY-Tant ——CT%%SF f = 400 khz
7R 2 oL DDRREG TRI P 18 [TrRiP preat R (DoRREG DRV 107342 CASE- B2- SML pr— 883//9
402 vendrsvo o im etz s vITRer| 5 =PPVIT_S3_DDR BUF L =L 54608 CRI T CAL 2 DY cepm
Yo e Tead CRITI CAL CRITI CAL ERESR-W BFEES: b7 1 I 20%, 411, |1C7345 0462
QM T_TABLE e PG\D GO D A C7360 1 1C7361 = POLY-TANL 330UF —— —— 10LF 2
R7319: RB185. 7316 I . 10 — J0uF o A 2| |2 %8k cer [XYW7301
150K 100K p o 2 CASE- B2- SML 0603 SM
1 % = Jo P 1UF 'R7317 |'R7318 X5R 5 CERM
17 16W 16 — 18y 0803
A3 Ve 4 2 Ogg_z@m 200K 51. 1K PLAGE NEAR-CT3S1. 1 1 PLACE NEAR=CT360. 1: 3 lpLACE_NEAR=C7340. 1: 1mm
4! 9 9 =
DDRREG P1V35 L "““1 e300, 8 o PACEIERTLT00. 8 amm %;Ew W ;El\év C7350 C7360, C7361 close to menory
319 2 2 = 5 1 N
SSI\%ZlSFV ols PLACE_NEAR{U7300. 19: 3mm PLACE_HEAR=U7300. 18: 3nm XW300 0.22 ;; e _MT\TEINIENt7W B+$8 17m|41m
SOD- VESM HF I—' SM C% A 2
ml TI (:AL H- PLACE_NE/ U7300. 21: 1 0
OM T_TABLE " A ,_ﬁND DNDRREG SGNI%!m
Jors R
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
MEM VDD SEL_1V5_L 2
114S0411 1 RES, MTL FI LM 1/ 16W 100K, 1, 0402, SMD, LF R7316 CRI TI CAL PPDDR: 1V5
114S0391 1 RES, MTL FI LM 1/ 16W 60. 4K, 1, 0402, SMD, LF R7316 CRI TI CAL PPDDR: 1V35
37650612 1 MOSFET, N- CH, 30V, 100MA, 7. 00HM SOT- 723, HF Q7319 CRI TI CAL PPDDR: 1V5
114S0428 1 RES, MIL FILM 1/ 16W 150k, 0402, SMD, LF R7319 CRI TI CAL PPDDR: 1V5

Istc VASTER-VASTER
1.5V DDR3 Supply

d} Appl e I nc.
®

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

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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___=PP5V_S0_CPUI WP — __ 8 62
R7401
PP5V | \VP_VCC ;1075
R W D
D VAL TAGESSV R pH =PPVI N_SO_CPUI MVP ; o,
»=PPVCCl O SO_CPUI MVP. a0l . (2:724U(%2 . (2:724U(%3
1 —4 2, —L 2.
2. 2UF - WER T2 1Y
o) —— XBE- CERM XBE- CERM
2
R7479* R7480 XSR Copy
54.9 130
%,{:1?%" %}E‘é’ PLACE_NEAR=U7400. 29: 2nm
4025 5402 L PLACE_NEAR=U7400. 19: 2mm
PLACE_NEAR=U7400. 23: 2nm PLACE_NEAR=U7400. 21: 2mm g g 2 NO XNET CONNECT! ONETRUE
B Not e: val ue needs scrubbing
88 R7402 R7406
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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 ’ %Léo/ 2__ TBTACONN 20 _RC 1 12 2
XT7R- M N-RERR-—W BTEES: 38 WM V5% Y
Noni nal Mn Max Sﬁgy 1 C9401 VOLTAGE=T8V 1Q\§:2W
IHSo/'S3 1170mA 1090mA 1170mA (12 ni mum = == §91UF P T o o
GND_VQ D=TRUE %A’ g CERM 47 (Bo!h Cs) p—
9474 115 0402 ToT o oo o o 7 o TBT A _R2D P<0> IS I'm TBT_A R2D C P<0> v
7633 7 TBT_A D2R P<0> op 4'“"&5:\%"/%@ i w7 TBT_A_D2R C P<0>, - - J__ | = - i::TBT A R2D N<O> C9471 112 TBT_A D N<O> L as e
7639 7 TBT_A_D2R_N<O> 09475 o TBT_A D2R C N<O> - - CRITFCAL §# & & & - - TEBTACGNN 7 C 0. 20UF| [ % 5y
A U T - o e
o v e R9494* 'R9495 / 539EL4EOPO > A I
: 1K 1K 'R9471
W 375 MDP- D1 470K
1/ zﬁx\/ %zow 82| o \pp  PORT-TH QD0 o BL 2
2012 ! B4l covrlct  M_LANEOP o [ B3 10W
o TTTREA78 470k 2 | 210 cowle M LAEON LS 2
2 VYV 1L 200 a2 GN\DL
76 3 DP_TBTPA P<3> Cgél 72%;: I’Z‘U‘W_ﬂvl = DP_TBTPA M._P<3> 2 -— - B10 g M. LANE3P M,iLANElpg_ B9 - Cn? DP_A_LSX M. _P<1> 4
B 7 3 [y DP_TBTPA_ M._C N<3> 479 1 XoR 0201 s DP_TBTPA_M._N<3> -— - B12 | 5 v angan M-_LANELN o BLL - - DP_A LSX M_N<1> 4 5 B
B14 - B13
0. 22UF | 1385 B.8Y TT: Unused RO479 470K 1,pp 2 | e O O\ . Laeoe OThis TeT LS R2PIP2R (PIN)
M:° 261 B18 O AUX_CHP — O BL7
o _IBT_A BIAS O AUX_CHN M__LANE2N ¢
B20 | 5 0p PvR RETURN | BL9
1R9499 = " PORT B P
2.2 22K CRI TI CAL Y, (Both C's)
5% S| GNAL_MODEL=TBTPI N SHI ELD PI NS c9472
@0.vaoTRE %zow a0 v oTRE I11dd 4'0 22UF I—;m, TBT A R2D C P<1> m7 s
9476 %173 aovan e 29 o D9498 A% « da3ddda - e =1 TBT_A R2D P<l> 94731 5" 2% TTBT_A_RPD C Ne1> e
I TBT_A_D2R P<i> 0 TBT_A D2R C P<1> mﬁ >|—rs|:p7—r| 7z TBT_A D2R1_AUXDDC P | - o 7 TBT A R2D N<1> 1—|0 2UF
707 TBT A D2R N<1> 09477 SR 201 TBT A D2R C N<1> D9499 A~k 2 TBT A D2R1_AUXDDC N o h b :
"BZ?FGU‘UZ‘ERH" >|_|'SL'P_ il TBT: TX_1
&RM X5R-201 : o €L
CRI.TI CAL 514-0836 —
GND_Va D=TRUE L9498
650NH- 5% 0. 430MA- 0. 520HM
76 0 _DP_A_AUXCH DDC P 2 (YY1 cewoms .
16 00 _DP_A_AUXCH DDC N . 0603 -
Co498: |:C9499 FLSA e 3 tor 0 pranseion
30%\; — %PF 650NH- 5% 0. 430MA- 0. 520HM L o A eoupted stonal s
2 2
QG Y 1CEF%M 2 | ' ‘ ' 11
0603 SeeTE
A o TBT_A HPD . Al
TBT_A_CONFI Gl_RC
69 ®402 i DP Source nust pul |
~01UF down HPD i nput wi th Thunder bol t Connector A
5 TBT_A CONFI G2_RC . SSR()&% = remter <ram ot soual s NUM>
R9452!| ['R9451 09494 1| |1 o495 |'R9441 ot o oK (v 10 d} Appl e I nc. i
y zﬁ;@ 50 330FPF —— —— 330PF %ow = Sink HPD range L <E4L ABEL>
s yES e BN 2 2 18% cerm yES Hoh: 2.0 - 5.0v NOTI CE OF PROPRI ETARY PROPERTY:
2 2 01 0201 2 Low 0 - 0.8V THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 94 OF 132
4 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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PART NUMBER qQry

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL

BOM OPTI ON

13850811 1

CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA

C9615 CRI TI CAL

76 70

76 70

A "

70

0 _PP3V3_SW TBTBPWR

* o

aovarTRE CRLTI CAL
L9698
650NH- 5% 0. 430MA- 0. 520HM

DP_B AUXCH DDC P 2 1 sevaome
DP_B_AUXCH DDC N 0603 -

C9698 1 1C9699 CRLTI CAL

30%;:: OPF 650NH- 5% 0. 430VA- 0. 520HM
2 2
@G G55Y ; CERM 2 (YY1
0603 S Va e
TBT_B_HPD )
TBT_B_CONFI GL_RC
C9602 i DP Source nust pul |
TBT B CONFI G2_RC 0. 01l down HPD i nput v th
XSR—S% \/’2 greater than or equal
R96521 1R9651 ®694 1 1@695 1R9641 01 to 100K (DPv1. 1a)
iM iM . 100K
% ; 3308, OPF 9 = Sk 1pD range
1/2 Bow Vo Tz Y i[é‘éow =
201, 5201 X7TR GEENV B55; CERM 1 361 Hgh: 2.0 - 5.0V

Low ©0 - 0.8V

09620 1 09621 11 |'RO627 R9629!
3. 3V/ HV Power MUX Lé . 1Lé°/ = 210K 10QK
X5R- SERM X5R- RM %ZOW Y Zﬁ}é\/
V3P3 nust be S4 to support 2201 201,
wake from Thunderbol t devi ces TBT B Bl A 70
. =PP3V3_S4_ TBTBPWRSW L =
D ara oo sosom. s200m SI GNAL_MCDEL=TBT_MX 1 69625
CR&'GCE‘?; CRC';g'GCé% 19681 | v wom ssom esom (assures v szwe - mp_TBT_B_C O SEL Lo asin 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
EYsgAng TXSR Cﬁgw 2 Ogo-lcew PP3V3_SW TBTBPVR , 16 3@y DP_TBTPB_AUXCH C N TS I_%FE?%‘ 1 DP_TBTPB_AUXCH N 7 |aux- =
19 Vapsoul 18 Rk : s »gery_DP_TBTPB_AUXCH G P 37 115" .« DP_TBTPB_AUXCH P 8 |aux+ 23 DP_B_AUXCH DDC N
V3P3 =3. |M_|
s _=PPHV_SW TBTBPWRSW [ z0]) 12 PPHY_SW TBTBPVR 0. 1UF I'%“EM . DP_TBTPB_DDC DATA 4 |ppc_pat z Db B AUXCH DDC P .
18V Max T_G) out([14 NEEC%DTH: : o omy—DP_TBTPB_DDC CLK 5 |ooc_cik TBT. RX1 Bias Sink
7 | JvHv
1 1 1 TBT B FI GI_BUE 16 18 TBT B Fl ,
o T_TABLE J_Cgels 9610 crnca | GOFRI 1179686 |1 (90l 09632 12 " S Nl COELELE
o — U9610 10— 0%, T 8% 16 » o DP_TBTPB M._C P<1> 0 2o UF m ~ DP_TBTPB M._P<i> 11 |pps
Té}{’@m é CDG210A0RGP | X5R-gERY 2 —F it xsR |2 B8 © o O DP_TBIPB M C Ne1> | (963312 - . DP_TBTPB_M__N<1> 10 |op. 19 DP_B LSX M_P<1> o,
16 [rRsVD RSVD_ 15 0. 22UF 5 B - D TBT B LSTX 14 || s7x 20 DP_B LSX M._N<1> .44
v TBT: LSX_A_R2P/ P2R (PIN)
=TBTBPWRSWEN | 5 |ey |seT_vapd 8| s TBTBPWRSW | SET_V3P3 i A TBT_B_LSRX UNBUE L3 IR
wmm TBT B HV EN RC| 1ilwen  1sersq10 | TBTBPWRSW I SET_SO 249860 » —1BT_B_DP_PVRDN 8 oe_pD
o o [y =TBT_SO_EN 17| |seTs19 | . TBTBPWRSW | SET_S3 sorse s » @m—DP_TBTPB_HPD 12 JHpoouT =l TET B HPD o
TBTHV: P15V TBTHV: P15V
s RO610' |'R9611  |'R9612 » cop—TETB LSRX v A RO626" s 'R9628
N NEEERE 12V see 22.°6K 22. 6K 36. 5K Y=8 1 LM o 190K
S« bel ow S 1% 7% 1% C9660 1/ 200 2/%0w
1/ 2 20w 20w _ JLUF de oM N
2015 2201 2201 ] i{’ G\D 2 2
TBTBPWRSW | SET_S3_R <RV3P3> BHEM —
. TBTBPWRSW | SET_S0_R l
C TBTHV: P15V TBTHV: P15V =
Rgzejé3}(1 1szge6jk4 Single-fault protection =
1 28 ow i
o R on') S
205, ],%1 Thunder bolt Connector B
For 12V syst ems: <RHVS3> <RHVS0> I'LIM = 40000 / RISET FERR- 120- OHW+ 3A
Lo PP3V3RHV_SW TBTBPVWR
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON = 5 :
C9600 1 AT R9601
118S0145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V 0. 01UF ——
Uy TBTBCONN 20 RC 1,52 2
11850145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V XTR GERM 2 = 5 £
Noni nal ™M Ma 0 1 6 1 VOLTAGE=18V ) 1/£\§:OW
| HVSO/S3 1120mA  1090mA  1170mA (12W i ni mum) = = a * &8 e N TRE
G\D_VO D=TRE (0-18.9v) 7 (Bolth c;)
9674 5D S o e o oir ——— Mm TBT B R2D C P<0> 5
TBT_B_D2R P<0> . TBT_B_D2R C_P<0> - - - - $S¥ g gg Ezgz Cg%%fufl SR 0201 TTRT B ROD ¢ N<0> P
77 TBT_B D2R N<0> _ (9675 AW X5k 20T 2 ; TBT B D2R C N<O> < pal L A h - -t -
@W - - CRI TI GAL — TBTBCONN 7 C 0. 22UF! 2
-~ - S - oo
anveome R9694'| |'R9695 7 Nea00. ) a0 oo
1K 1K ']RO671
W 375 MDP- D1 470K
Y i?{ﬁy B 2o mo  FRUTH a0 ot/ how
2 2 Mo conlar  M_LANEOP o | A3 1
T TTTRE678 470K 1 2 | ﬁg O COWlG M_LANEON g 2? 2
C9678 1|2 o 15 O a2 GNDL o :
755 DP_TBTPB p<3> o 22UF I'ZW_WV‘ = DP_TBTPB_M _P<3> | o8 -— - A0 [ 5 v Langsp ML_LANELP & | A9 & DP_B_LSX_M _P<1> 1 5
B 7 s my—DP_TBTPB M._C N<3> XoR 0201 = DP_TBTPB M. N<3> — - A12 [ 3\ anean Mo_LANEIN & | ALL DP B LSX M_N<1> 54
0. 22UF 5 B2 TeT: Unuses R9679 470K 2 | 2210 oo NS o { ALS TeT. Lo rePl PR (1N
v 1,20 | ALS | 5 AUx cHP  M_LANE2P o [ ALS -
ALB | 5 AUX CHN  ML_LANE2N o | ALY
A20 o DPJ;\AR RETURN Al9
= Pm‘r A GND_VQ D=TRUE
; CRITICAL SHI ELD PI NS J C9672(BM c9
20W
5 atdddl —=5550F| gy IBI B ReD C P<1> (s
9676 4"\ aovoome 2| [20haome 09698 (potn o9 43 4 - e =1 TBT B R2D P<l> 9673 15" 2% TTBT B ROD C Ne1> e
6 38 7 TBT B D2R P<1> Tor 2% TBT B D2R C P<1> 771 TBT_B_D2R1_AUXDDC P 514 0836 - - TBT B R2D N<1> 0. 22UF 5y
o TBT B D2R N<1>  (QG77 TBT B_D2R C N<i> D9699 Ak - TBT B DPR1_AUXDDC N o e
0.7 47¢ &RM?(SR—Z.Ol BARIU-UZT l(wl;mmzs o =

470k R's for ESD protection

on AC coupl ed signal s

SYNC_DATE=11/14/ 201
— —

Istc WASTER=)5_M_B_KEPLER

Thunder bolt Connector B

d} Appl e I nc.
®

D20y

<SCH_NUM>
"<EALABEL >

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF “APPL]|
THE POSESSOR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8706

FDC638APZ_SBMS064

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

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

SSOT6- HE PPBUS_SW LCDBKLT_PWR 4,
3ab 400,67 o [N WEIES 3sHERE 1S A SENSE RESI STOR BETWEEN
—PPBUS SO LCDBKLT1 - "3 PPBUS © e PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!!
D . o AND PPBUS_SW BKL
603-TF = ON THE SENSOR PAGE
BOTTOM I
(]
LCOBKLT EN DIV + =PP5V_S0_BKL *1L9710, Q9701, D9701, C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER
'R9789 PLACE NEAR-L710, 2: 31
147K T9710- o rose omezo o Ss T I 712 G716 SHOLD BE PLAGED ON TGP SIDE. PLACE 9718, C8718 ON BOTTOM SI DE
%‘ilggv 22UH 20% 2. 4A- 0. 1050HM 20701 : : :
2402 s PPBUS_SO_LCDBKLT PWR "o eiorio. i sm PLACE_NEAR-L710. 1 30 VCLTAG'E\‘=12. 6V 4 KLT PUR SW A |,>—||_ K PLACE_sEAR-D8TOL 2 51 PLacE seaDTOL oW PPV%T SO_LCDBKLT , o o
—y . 30C- S — B:H:E
1CCR;'9T7' 103" 1C9713 M NERECR-W BFHES. %5152'\9 DFLS260 CRI TI CAL | CRI Tl CALl CRI Tl CAL | CRI TI CAL %ﬁ@ 8:35"
UF o UF 1C9715 [1C9716 (1 C9718 [t C9719 |1 C9717
1% > % L Z55uF ZOUF 2 2UF - 2. 2UF T000PF
—F R 402 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KERT AS SHORT AS POSSI BLE 2 %g%/@m? %%gg‘f 2 %glg(fm 2 %%%/@m 2 i% oerm
— Lace Lo
s - ;
s m_LCD BKLT EN | = AP —
RS —
,=PP3V3_S0_BKL_VDDI O
PLACE NeAR-L9710.2: 3 R9708*
C PLACE NEAR-LO7OL. 22: WM 1C9714 |1 C9710 |1 C9711 s " 63. 4K
i o A i
s o> BKLT_PLT_RST L 2 XIRCERV |2 KR —|;04o'2CERM CRI TI CAL 4022
oy | £
Sl 7308DN
BKL_FET_CNTL 4 AR A
MR WBHED 5™ | || RO709*
—t 59. %’é
112(3 1/ 16W
o 8 8 WS,
VDDI O VLDO VIN
w9701 1
LLP LCDBKLT: ENG
o I :
6 o 5 2a g sw M NRESR-WBHHES: BsITy I
RO717 RO717- R9722 CAN BE OCHM | N PRODUCTI ON, ADD BOM OPTI ON
BKL_ESET S lrser X Fel 21 BKIL_FB 110.2, LED RETURN 1 7o
BKL_FLT 20 |fLTER D outil 12 BKL_ | SEN1 | iy Wl% - — - 30 hm
3 Q 13 M ERERCWBHES 30 M0
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESS BKL_| SET IseT ¥ our BKL_| SEN2 02| el T ENG
«_=12C BKL 1 5C RI763 0 1,552 BKL_SCL 10 sk &  curs| 14 BKL I SENS ey 71 8 ’
5% 17'I6W M-LF 402 ] 10.2
BKL_SDA 11 |spa cural 16 BKL | SEN4 % LED_RETURN 2 M NERESR-W BFFES: 3
= 0 2 17 1% . — - Ommn
. _=12C BKL_1_sbA RO757 LAAA 258 1/ 16w VE-LF 402 LVDS BKL_PWM RC PN auts BKL_| SEN5
R9731 , _TP_BKL_FAULT 7 lrauLT outel_18 BKL_| SEN6 LCDBKLT: ENG
B o _PPBUS SO_LCDBKLT PWR . BKLT_EN 4 |en vsynd_19 BKL_VSYNC R
Bo1K 2 CRI Tl CAL 2 LED RETURN 3 Ve
T S IS | 8w 1R9755 . ERERABHES: 207
ko 0 ) T 02
ow (EEPROM [shoul d set EN_| _RES=1) E%/_lﬁ'\év g 9 & TRy 19)1'2 roczsemaros o LCDBKLT: ENG
g 2 RO714! 2162 ol ol = A R9720
16.2K 4 | _LED=22. 7MA 4l fAPN: 353s3376)  |2* 10.72
8WS | LED=369/ Ri PWM RES = 9+3 . 2 LED RETURN 4 KD 7
= WS 17 set = T WEEWBIE BT VRS BIES. 5o
2 716 5 .
R9704 FPWMELD. 2KHZ 12.7K J_ ,‘w,mmmﬁé‘f’; LCDBKLT: ENG
o - o LCD BKLT PVWM 1 2 details in spec Mggg\? o %1 -
y = 22 LED RET 7o
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI T 3igw STUFF 22 TR WBE S Wy o R N S a5 R
o2 1C9704 NS A TET —ee Lo
%gpp X710 402
f 40%,, BkllsaD 1 ) e |2_(2:DBKLT: ENG
N . PLACE_NEAR-U9701. 9: 10
L VNt 1 BFFES: 2 WY . 1102, LED RETURN 6 e
PLACE XV®710 AWAY FROM U9701. 1-AND U9701. 15 MRERER-W BFFES: 301 M NERESR-W BFHHES: 30 ™
ADD VI AS | N TPAD OF U9701 it
A PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
116S0004 6 RES, MTL FI LM 1/ 16W 0, 5, 0402, SMD, LF CRI TI CAL LCDBKLT: PROD W SRS
RO717, 718, RO719, R9720, RO721, R9722

LCD Backl i ght Driver

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORVATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY OF APPLE | NC,

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR CCPY I T

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

PHYS| CAL_RULE_SET

LAYER

ALFON RUTE | 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

ON LAYER?
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
CoO—Dv_s2N PCl E_85D PCE DM _S2N _P<3: 0> 7 10 18
DM _s2N PCl E_85D PCLE DM _S2N N<3: 0> 710 18
oM s PCl E_85D PCE DM _N2S P<3: 0> 7 10 18
DM s PCl E_85D PClE DM _N2S N<3: 0> 71018
[O—EDL_DATA PCl E_85D PClE FDI _DATA P<7: 0> 7 10 18
CO—EDL_DATA PCl E_85D PClE FDI _DATA N<7: 0> 71018
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 7117
O—DM_aK100M K PCOE 90D| QK PAE DM _CLK100M CPU N 7117
O—CBeUEDP caw CPU 27PAS CPU_COVP CPU_EDP_COWVP 10
CO—CRUPEG cove CPU 27PAS CPU_COVP CPU_PEG_COWP 10
—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 PCOE 90D| QK PAE | TPCPU_CLK100M N 17
O—XDE QK PCH K PCOE 90D| QK PAE | TPXDP_CLK100M P 17 24
O XDE_AK PCH K POE 90D| QK PAE | TPXDP_CLK100M N 17 24
O—DBLL_REE O KI20M K PCOE 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 cPy I TP XDP_CPU_TDO 11 24
X IMs CPU 50S cPy I TP XDP_CPU_TMS 11 24
O—XE_IX CPU 50S cPy | TP XDP_CPU_TCK 11 24
>_TRST_1 CPU 50S cPyU I TP XDP_CPU TRST L 1124
CO—XDE_BPM CPU 50S cPy I TP XDP_BPM L<3. . 0> 1124
O XDE_BPM | CPU 50S CcPU I TP XDP_BPM L<7..4> 11 2
— il CPU 50S cPy I TP XDP_DBRESET L 11 24 25
O XDE_PROY_| CPU 50S cPy I TP XDP_CPU _PRDY_ L 11 24
CO—XDE_PREQ | CPU 50S cPyU I TP XDP_CPU PREQ L 1124
O —CPU CATERR | CPU 50S CPU_AGITL CPU_CATERR L 11 3
O—CRUPROC SEL_| CPU 50S CPU_AGITL CPU PROC SEL_L 1 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 cPy I TP XDP_CPU_PWRGD 24
CO—BM.IHRMIRIP | CPU 50S CPU 8M 1 PM THRMIRI P_L 11 20 40
CO—BMSWINC 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> n
[ CPU 50S CPU VID CPU_VI DSOUT 1361
[ CPU 50S CPU VID CPU_VI DSCLK 15 61
[ CPU_50S CPU_VID CPU VI DALERT L 150
= CPU_55S CPU VID CPU_VCCSA VI D<1.. 0> 13 58
[CO—CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 15 61
[CO—CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 15 61
[CO—CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE_P 13 63
[ CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE_N 13 63
[ CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P 13 61
[CO—CPLLVCCSENSE CPU 27P4S CPU_VCCSENSE | CPU AXG SENSE N 13 61
CPU VCCSENS CPU 27PAS cpPy VCCSENSE | CPU VCC VAL SENSE P 10
CPU_VCOCSENS CPU 27P4S CcPy VCCSENSE | CPU VCC VAL SENSE_N 10
CPU_VCOCSENS CPU 27P4S CcPU VCCSENSE | CPU AXG VAL SENSE P 10
CPU_VOCSENS CPU 27P4S cpy veeseNSE | CPU AXG VALSENSE N 5
O —CPUL VOCSASENSE CPU 50S CPU_AGITL CPU_VCCSASENSE 13 88
O CBULMEM VREE CPU VREE PPCPU_NMEM VREFDQ A 10 3
CO—CBLLMEM VREE CPU VREE PPCPU_NMEM VREFDQ B 10 3
O CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ A 25 a1
CO—CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ B 20 a1
O—CRUMEM 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 POE 90D| QK PAE XDP_CPU CLK100M N 2
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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,

SFF Platform DG Rev 0.7 (#460452),

mat chi ng shoul d be

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

Section 2.6.3

mat chi ng requirenent.

wi thin 0.508mm

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_OHV_SE =STANDARD =STANDARD‘ o
MEM 40S * =40_OHM SE =40_OHM SE =40_OHM_SE =40_OHM SE =STANDARD =STANDARD ‘
MEM 72D * =72_CHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_0OHM DI F? 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_cwzh/éM
MEM_CVD MEM_CVD * NEM_cwzcib
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_CTRL MEM_* * n/EM_crﬁLG)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_DQBLzé L‘ =
NVEM DOS VEM " . MEM DQSZVEM MEM_A_DQ BYTE* MEM_B_DQ BYTE* * NEM_m:HZ’Cl:l‘ :
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>
D MEMA ONTL MEM 37S MEM CTRI MEM A CS L<0>
D MEM A ONTL MEM 37S MEM CTRI MEM A_ODT<1>
CO—MEMA ONTL MEM 37S MEM CTRI MEM A ODT<0>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
D MEMA QD MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S NMEM CMVD 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] MEM 50S MEM A_DQ BYTE1 MEM A DQ<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM A_DQ BYTE2 NMEM A DQ<23. . 16>
CO—MEMA_DQ BYTE3 MEM 50S MEM A_DQ 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 MEMA_DQ BYTE? MEM 50S MEM A_DQ BYTEZ MEM A _DQ<63. . 56>
MEM A_DQS( MEM 85D MEM DQS MEM A_DQS_P<0>

LA MEM 85D VEM DS NMVEM A_DQS_N<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 D2 MEM 85D MEM DQS NVEM A _DOS N<2>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA DQs4 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 MEMA D6 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 MMEBE 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 MEMB ONTL MEM 37S MEM CTRI MEM B_CS L<3..0>
D MEM B ONTL MEM 37S MEM CTRI MEM B_ODT<1. . 0>
D MEMEB QD MEM 40S MEM CMVD MEM B_A<15. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM 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>
O 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 BYTE6 MEM B_DQ<55. . 48>
CO—MEM B DQ BYTE? MEM 50S MEM B DQ BYTEZ MVEM B_DQ<63. . 56>
CO—MEMB DOSO MEM 85D VEM DS MEM B _DQS P<0>
O 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 MEMB D2 MEM 85D MEM DQS MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 85D MEM DQS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DOs4 MEM 85D VEM DS VEM B_DQS_P<4>
O MEMB DO 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>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D MEM DQS NVEM B_DQOS N<7>
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Digital Video Signal Constraints

PCH Net Properties

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL 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 .
D = 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 a7
[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
PHYSI CAL_RULE_SET LAYER ALFON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK‘G(’A;:" | m— SATA_HDD R2D Sals 90D SATA SATA_HDD R2D C P 7T e
i ON LAYER? [CO—SATA_HDD R2D SATA_90D SATA SATA_HDD R2D C N -
SatA_900 . - —o0_amD FE —o0_amD FE —o0_amD FE o0 o FE o amore [CO—SATA_HDD 2R SATA_90D SATA SATA_HDD D2R P a7 e
= [CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R N -
saTa 3752 . s amse -a7_am s a7_amse a7_amse a7_amse a7_amse
saTA s0sE - <50 =s0_ar se =s0_ar se =s0_oH SE =s0_crv SE =s0_crv SE
e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o E QATA*HT)*D?R QATA*QOD SATA SATA SSDRHDD D2R P 73
S — i I ED—SATA_HDD 2R SATA_90D SATA SATA_SSDRHDD _D2R N a7
sata . =5 1_sPACiNG » sata o, BoTTOM =5 1_sPACiNG » [ED—SATA_HDD R2D SATA_90D SATA SATA_SSDRHDD _R2D P a7
R, . . ’ CD—SATA_HD R2D SATA_90D SATA SATA _SSDRHDD R2D N 757

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

USB 2.0 Interface Constraints

S CAL RULE ST ALLOW ROUTE = SATA_I COVP PCH SATA3COWP 1
_RULE_: 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 ~sTANOARD ~sTANDARD ~sTANDARD -sTanoaRD e s extn USE_ 85D Usa USB EXTB XHCI P o
usa_ssp . s amonr —e5_aMDIFE “e5_oMDIFE —e5_oMDIFE “ss_ oMo FE “es_amDFE D \USB_EXIB 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—ff _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ 7HlH77lP 1@7850 USB USB HUB UP P 1o 26
uss . —4:1_sPACi NG - uss ToP, BOTTOM —4:1_sPACi NG - O USB HUB2 P USB_85D USB USB_HUB _UP_N 10 26
= O USB EXTA USB_85D USB USB_EXTA P 10 38
kit B , EXTA USB_85D USB USB_EXTA N 10 38 _—
O USB_EXIR USB_85D USB USB_EXTB P 7 26 36
SOURCE: HR PLATFCRM DESI GN GUI DE, TABLES 191, 193 . EXTR USB_85D usE USB _EXTB N N
O USB EXTC USB_85D USB USB_EXTD P
USB 3.0 | NTERFACE CONSTRAI NTS = _tsa_exic USE_B5D sh USB EXTD N
} CAVERA USB_85D USB USB_CANMERA _CONN_P .
ALLON ROUTE = O —USB_CAVERA USB_85D USB USB_CAMERA _CONN_N 732
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» . BT 1@7850 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 o a7
O UsB.sm USB 85D USB USB_SMC P o 30
O—UsB s\ USB 85D USB USB_SMC N 9 3
B 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 O BCHUSBRBIAS  PCH USB RRIAS USB RRIAS PCH USB_RBI AS 10 B
= = - B_EXTD USB_85D USB USB_EXTD _XHCI _P 10 26
e - =5:1_sPAci NG » e o, BOTTCM =5:1_sPAci NG » s exTn USE_ 85D sh USB EXTD XHGl N .
CD—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 10 32
B CAVERA USB_85D USB USB_CANMERA N 10 32
) ) B_EXTA USB_85D USB USB LT1 P 2
System Cl ock Signal Constraints B_EXTA USB_85D USB USB LT1 N
e B3_EXTB_TX USB3_85D USB3 USB3_EXTB_TX P 10 36
ALLOW ROUTE ] e S
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 USB3 EXTB TX N 10 36
COLK_SLOW 555 i =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD B3_EXTB_RX USB3_85D USB3 USB3_EXTB P 7 10 36
———— B3_EXTB_RX USB3_85D USB3 USB3_EXTB_RX_N
CLK_25M 555 B =55_OHM SE =55_OHM SE =55_CHM SE =55_OHM SE =STANDARD =STANDARD = = 1503 1S5 T
_—
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
CLK_SLOW * =2x_Di ELECTRI C ? _ B3 EXTA TX USB3_85D USB3 USB3_EXTA TX P 10 38
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. B3 EXTA_TX USB3 85D USB3 USB3_EXTA TX_N 7 10 a8
B3 EXTA RX USB3 85D USB3 USB3_EXTA RX P 7 10 a8
B3 EXTA RX USB3 85D USB3 USB3_EXTA N 7 10 a8
SYNC_WASTER=J5_M.B_KEPLER S owreoor 2z zond 1\
Cock Net Properties | BTSN Sncousouzyzod
NET_TVPE .
- P nstrain 1
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG CH Constra ts
Py anem e siEs
=D SYSCLK_0 K32K_RIC LK _SLON55S | QK _sLow SYSCLK_CLK32K_RTC 1728 @ Appl e | nc CH_NUM>
— Cl K_Cl K25M SR ClK 25M 558 | G K 25M SYSCLK_ClL K25M SB 17 25 ®
— ClK 25M 558 | G K 25M SYSCLK CLK25M SB R 1 -
ED—SYSOLK O K25M ENET ClK 25M 558 | G K 25M SYSCLK_CLK25M ENET NOTI CE OF PROPRI ETARY PROPERTY:
= QK 25M 555 | K 25M SYSCLK _CLK25M ENET_R EH&L&%L%A?ERPFEETI gc,; fGTHE
THE POSE! A ES TO THE FOLL!
ED—SYSOLK O K25M TET ClK 25M 558 | G K 25M SYSCLK_CLK25M TBT 25 33 | TO M NTAI N THI S DOCUMENT | N CONFI DENCE 102 OF 132
— QK 25M 558 | QLK 25M SYSCLK_CLK25M TBT_R a Il NOT TO REPRODUCE OR COPY I T
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LPC Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:"
LPC_50S * =50_OHM_SE =50_OHM SE. =50_OHM SE. =50_OHM SE. =STANDARD =STANDARD‘ o
CLK_LPC_50S * =50_OHM_SE =50_OHM SE. =50_OHM_SE =50_OHM SE. =STANDARD =STANDARD‘ o

SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
LPC * 6 ML 2
CLK_LPC * 8 ML 2
SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK [
SMB_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
sMvB * =2x_DI ELECTRI C 2
HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
HDA * =2x_DI ELECTRI C ?
SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NIMUM LI NE WOTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
CLK_sLow * 8 ML ?
SPI Interface Constraints
ALLOW ROUTE Toap
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
SPI _55S * =55_OHM_SE. =55_OHM_SE. =55_OHM SE. =55_OHM SE =STANDARD =STANDARD '

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

8 ML

717 39 41

717 39 41

25

19 25

7 25 39

7 25 a1

717 a2

717 a2

17 a2

17 22

17 a2

17 a2

17 51

717 36

717 36

717 36

717 36

7 36

7 36

717 36

717 36

717 36

717 36

7 36

7 36

7 36

7 36

7917

7917

7917

7917

717 36

717 36

717 36

717 36

7917

7917

717

717

7933

7933

7 33

7 33

7933

7933

7 33

PCH Net Pr operties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS>—LleCaD LPC_50S LPC. LPC AD<3..0>
O LPBC_ERAME | L PC 50S LPC LPC FRAME L
[O—LPC_RESET | L PC 50S LPC LPC RESET L
[CO—BPCHLPC A KO CKIPC50S CKIPC LPC CLK33M SMC R
[ CKIPC50S CKIPC LPC CLK33M SMC
i CKIPC50S CKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK
,_PCH_ , 50S SVB SMBUS_PCH DATA
[CO—SMBUS PCH 0 QK SMB_50S SMB SM._PCH 0_CLK
> PCH 0_| , 50S SVB SM._PCH 0_DATA
[CO—SMBUS SMC 1 S0 SOl SMB_50S SMB SM._PCH 1_CLK
[CDO—SMBUS_SMC 1_S0_SDA  SMB 50S SMB SML_PCH 1_DATA
O HABIT AK HDA_50S HDA HDA BIT_CLK
HDA_50S HDA HDA BIT_CLK R
[O—HDA_SYNC HDA_50S HDA HDA_SYNC
i HDA_50S HDA HDA_SYNC R
O HDARST | HDA 50S HDA HDA RST R L
D HDA 50S HDA HDA RST L
[O—HDPA SDIND HDA 50S HDA HDA _SDI NO
[ HDA 50S HDA AUD SDI _R
O—HpA_sbaur HDA 50S HDA HDA SDOUT
[ HDA 50S HDA HDA SDOUT_R
OO>—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_MxI SPl_55S SP| SPI_MOSI _R
[ SPl_55S SPI SPI _MOSI
O—SPLMSO SPl_55S SPI SPlI _M SO
O—SBLCs0 SPl_55S SPI SPI_CSO R L
[ SPI _55S SPI SPI _CSO_L
[CO—BOLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[CO—BOLE ENET_R2D PCl E_85D PClE PClE ENET_R2D C N
[O—BCLE ENET 2R PCI E_85D PCIE PCl E_ENET_D2R P
[CO—BOLE ENET_[2R PCl E_85D PClE PCl E_ ENET_D2R N
[O—BOE AR R2D PCl E_85D PClE PCl E AP_R2D P
[O—BPOE AR R2D PCl E_85D PClE PClE AP_R2D N
[CO—BPOE AR R2D PCl E_85D PClE PCIE AP R2D C P
[CO—BPOE AR R2D PCl E_85D PClE PCIE AP_R2D C N
[CO—BOLE AP 2R PCl E_85D PClE PCl E AP_D2R P
[O—POE AP 2R PCl E_85D PClE PCl E AP_D2R N
»>—BCLE AP 2R PCIE 85D PCIE PClE_AP_D2R PI _P
[@D>—BQLE AP 2R PCl E_85D PClE PClE AP_D2R Pl _N
[@®—BQLE AP 2R PCl E_85D PClE PCIE AP_R2D PI _P
»>—BCLE AP 2R PCIE 85D PCIE PCl E_AP_R2D PI _N
ED—BOLE_CLKI00M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH P
ED—BCOLE_CGLK100M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH N
ED—BCOLE_CLKI00M TBET CKPCE 90D CKPOE PCl E CLK100M TBT P
ED—BCOLE_CQLKI00M TBT K PCE 90D CK POE PCl E_ CLK100M TBT_N
DB QL KAEM CK PCE 90D CK POE PCH CLK96M DOT_P
D —BCHL QL KA6M CKPCE 90D CKPOE PCH CLK96M DOT_N
P K100M SATA_P
& PCH CLK100M SATA N
D CPU 50S K POE PCH CLK14P3M REFCLK
[ CPU 50S AKPOE PCH CLK33M PCl | N
- A K PCE 90D CIK POE PCl E_ CLK100M SSD P
75 PCLE CLKI00M | CK PCE 90D CIK PCOE PCl E_ CLK100M SSD N
[O—BOLE QKIoOM CKPCE 90D CIK POE PEG CLK100M P
[O—BOLE QKI0OM K PCE 90D CIK POE PEG CLK100M N
- A & - _ PCl E K100M ENET_P
- A & X & PCl E_ CLK100M ENET_N
[—BOE O KIOOM AP CK PCIE 90D CK POE PCl E_CLK100M AP_P
- » & - _ PCl E K100M AP_N
[O—BOLE CLKI00M EW K PCE 90D CIK POE PCl E_ CLK100M FW P
[O—BOLE CLKI00M EW CK PCIE 90D CK POE PCl E_CLK100M FW N
- A _ X & PCl E_ CLK100M EXCARD P
- A & X & PCl E_ CLK100M EXCARD N
ED—BOLE B R2D PCl E_85D PClE PCIE TBT_R2D C P<3..0>
ED—BPOLE TBL R2D PCl E_85D PClE PCIE TBT_R2D C N<3..0>
— PCIE_TBT_R2D PClE_85D PO E PCI E_TBT_R2D P<3..0>
[ED—BOLE TBL R2D PCl E_85D PClE PCl E TBT_R2D N<3.. 0>
D —BCOLE 18T 2R PCl E_85D PClE PCI E TBT _D2R P<3..0>
— PCIE TBT 2R PCl E_85D PCIE PCl E_TBT_D2R N<3. . 0>
[D—BCOLE 18T 2R PCl E_85D PClE PCIE TBT_D2R C P<3..0>
— PCIE TBT 2R PCl E_85D PClE PClE TBT_D2R C N<3..0>

7 33
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Di spl ayPort Signal Constraints

Thunderbolt SPI Signal Constraints

NOTE: Di spl ayPort Physical/Spacing Constraints provided by Chipset or

GPU page.

Thunder bol t/ DP Connector Signal Constraints

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

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

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 ’ 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

SOURCE: Bill Cornelius's Thunderbolt Routing Notes

Digital Video Signal Constraints

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

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
C 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 ’ 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

[ 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 60
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 | DP.TBTPA ML_C N<3..1:2> .
O—DeIBIPA 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
O 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> 7 6o
> 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——IBLA R0 TBIDP 85D TBIDP TBT_A D2R P<0> 738
CO-—IBL A 2RO 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
[ > 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 IBL A 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
O—IBLARD ITBTDP 85D ITBTDP TBT B R2D P<1..0> 770
[O—IBLARD [TBTDP_85D [TBTDP TBT_B R2D N<1..0> 770
OB IBIPE M > 85D spLayporT | DP_TBTPB P<3..1:2> 40
O IBIPE M > 85D spiAayPorT | DP_TBTPB ML_C N<3. .1:2> .,
e IBlPE 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—IBLA R0 ITBTDP 85D [TBTDP TBT B D2R _C N<0O> 270
=»>—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
CO-—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 3 70
[O-—IBL_B AUXCH DP_85D pispiAayPorT | DP.TBTPB AUXCH C N 3 70
[O-—IBL B AUXCH DP_85D piseLayporT | DP_TBTPB AUXCH P 70
O-—IBL_B_AUXCH DP_85D piseLayport | DP_TBTPB AUXCH N 70
[ DP_85D pisplayporT | DP B _AUXCH DDC P 70
= DP_85D pispayporT | DPB_AUXCH DDC N 70
O-—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 I 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 SMB SMBUS_SMC _5_SCL
[O—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
<o 1TOL_DI FFPAI R CHGR CSO P

: :(‘QO ITOI_DFFPATR CHGR CSO N

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011 m\

SMC Constraints
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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 | msica ) -
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 [O—SENSE DI FEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P
== CPUTHVSNS D2_N
O FFPAI R N I R p R [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_DIFEPAIR 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 FEPAIR 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 [O—SENSE_DI FEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_P
I [CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_N
SPACI NG RULE_ SET LAYER LI NE-TO LI NE SPACI NG ve o NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET O —SENSE_DIEEPALR SENSE _1TOl_559 SENSE gw% os0_CS Z
— K POE oD " D Pov [O—SENSE DI FEPAIR SENSE _1TOl_559 SENSE as0_Cs
GN\D * =STANDARD ? — - [CO—SENSE_DIEFPAIR SENSE _1TO1_559 SENSE CPU VDDQ SENSE P
S PCl E G\D * GND_P2MM [CO—SENSE_DIEEPAIR SENSE 1TOl 55§ SENSE CPU VDDQ SENSE N
) — | L PANEL_P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SATA v n aD_P2h [ —SENSE_DI EEPAIR SENSE_1TOL 559 SENSE | gsss Lg EANEL_E
GND_P2MM * 0.20 WM 1000 —— [ SENSE_DIFEPALR SENSE_1TO1_S55 SENSE
— R UsB3 GND * GN\D_P2MM [CO—SENSE DI FEPAIR SENSE_1TOl 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 G\D GND—PZW [CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE I SNS_SSD P
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET ALK POE SB_P! R " _P2MM O SENSEDIFFPALR SENSE_1TOL_S55 SPNSE I SNS_SSD N
N SATA SB POVER . VR P2 [CO—SENSE_DIFEPAIR SENSE_1TOl 559 SENSE I SNS 3V3_SO0_SSD R P
GN\D MEM_CLK * GND_P2MM - - [CO—SENSE_DIFEPAIR 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
M USB SB POVER . VR P2 [CO—SENSE DI FEPAIR SENSE 1TOl_559 SENSE SNS_W.AN N
GN\D MEM_CTRL * GND_P2MM - = [CO—SENSE DI FEPAIR SENSE 1TOl_559 SENSE | SNS LCDBKLT P
= DI EEPAI R SENSE_1TO1_559 SENSE | SNS LCDBKLT_ N
D * x * CO—SENSE — -
N MEM *_DQ BYTE G\ID—PZW [o>—SENSE_DI EEPAIR SENSE _1TOl_559 SENSE I SNS TBT P
G\D MEM_DQS * G\D_P2MV > NSE_DI FEPAI R 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_DIFEPAIR 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 NECK»G?:’» - DIEFPALR - 1 TO1 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 flrar) 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 ’ [T>——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_VEM VEM. 5 0S NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CALjeLL»E?sFr
- *
NEM 405 BGA_VEM NEM 508 AUDI ODI FF AUDI ODI FF
MEM 72D BGA VEM NEM_SS’D 1TOL_DI FFPAI R * 1:1_Dl FFF’AI I-Q
SENSE_1TO1_55S * SENSE_1TO1_55S|
THERM 1TOL_55S * THERM 1TOL_559
hics , n i | i 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 PRIMARY GAP | DI FFPAI R NECK GAP
MEM 72D BOTTOM 0.127 MM 6.35 MM o
MEM_85D TOP 0.1 W 6.35 W

D1 Specific Net Properties

NET_TVPE

sPACI NG |

7 53 55 78

7 53 55 78

7 53 55 78

7 53 55 78

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
D 1TOl DI EEPAI CHGR CSI _R P 5
[ 1TOl DI EEPAI CHGR CSI _R N -
D 1TOl_DI EEPAI CHGR CSO R P 57
D 1TOl DI EEPAI CHGR CSO R N 5
[—UsA_BT USR 85D USB USB BT_CONN_P

[O—UsB BT USB_85D USB USB BT _CONN_N

[ USB BT USB 85D USB USB BT _WAKE P

>—USB BT USB_85D USB USB BT WAKE N

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

[ —AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN_SL_OUT_N

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

[=>—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SR _OUT

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

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

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

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

[ —SENSE_DIEEPAIR SENSE_1TO1_! CPUI WP_| SNSG P
[2>—SENSE_DI EEPAI R SENSE_1TO1_ CPUI WP_| SNSG N
[O—SENSE_DIFEPAIR SENSE_1TO1_ CPU WP _| SNS1G P
[O—SENSE DI EEPAIR SENSE_1TO1_! CPU WP _| SNS1G N

[ —SENSE DI EEPAIR SENSE _1TO1 CPUI MWP_1 SNS2G P
[O—SENSE DI EEPAIR SENSE_1TQ1 CPUI WP_| SNS2G N

[ —SENSE_DI EEPAIR SENSE_1TO1_! CPU WP | SUMG R P
[Z>—SENSE_DI EEPAIR SENSE_1TO1_! CPU WP | SUMG R N
[O—SENSE DI EEPAIR SENSE_1TQ1 | SNS_HS_OTHER P

[ —SENSE DI EEPAIR SENSE_1TO1_! I SNS HS OTHER N

[ —SENSE DI EEPAIR SENSE_1TQ1 | SNS_HS COMPUTI NG P
[O—SENSE DI EEPAIR SENSE_1TO1 | SNS_HS COMPUTI NG N

[ —SENSE DI EEPAIR SENSE_1TO1_! CPU WP _| SNS P
[O—SENSE_DIFEPAIR SENSE_1TO1_! CPU WP _| SNS N

[ —SENSE_DIEEPAIR SENSE_1TO1_! CPU WP _| SNS1_P
[Z>—SENSE_DI EEPAIR SENSE_1TO1_! CPU WP _| SNS1_N

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

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

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

[ —AUDLQ DI EEPALR 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—ALDLQ DI FEPALR AUDI ODI EE AUD L2 R P

[E>—AUDLQ DI FEPAILR AUDI ODI EE AUD LO2_R N

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

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

[O—AUDIQ DIFEPALR AUDI ODI EE AUD_SPKRAMP_LI N P
[—ALDLQ DI FEPALR 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 DIEEPALR AUDI ODJ FE RSUBI N P

[Z>—AUDLQ DI EEPALR AUDI ODJ FE RSUBI N N

D —AUDLO DIEEPALR AUDL ODI FE ILSUBIN P

AUDI Q DI FEPAIR AUDL ODI FE L SUBIN N

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

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

AUDI O DI FEPAI R AUDI ODI EE SPKRAMP_RIN P

[>—AUDLQ 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 M C LO RC

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

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

[E>—AUDLQ DI FEPAIR AUDI ODI EE SPKRCONN L OUT P

[ —AUDLQ DI FEPALR AUDI ODI EE SPKRCONN L OUT N

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

[ —AUDLQ DI FEPALR AUDI ODI EE SPKRCONN R OUT N
[-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

Proj ect Specific Constraints

@ Appl e I nc.
®
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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
_ 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 * \ =DEFAULT =DEFAULT 10 MV =DEFAULT =DEFAULT
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 ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NEO(»G(VAF’» 1: 1_SPACI NGt} 1 rae e oo o 0. 101 WM .
40_OHM_SE TOP, BOTTOM Y 0. 145 W 0.095 WM
40_OHM_SE * Y 0.105 MM 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_0'|M_SE TOP, B oM Y 0.165 MM 0.095 MM e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr i
— >
37_OHM_SE * Y 0.120 MM 0.090 MM =STANDARD =STANDARD =STANDARD Ix _DIELECTRIC | 1or eorrom 0.058 A
1x_DI ELECTRI Ci[sL3, I sL4,1SL9, 1 SL1| 0.053 MV ?
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 1X_DI ELECTRI Gi}. 1sis, 1566, 1507, 1508, 1011 0.101 MM 2
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, 150, 1509, 15010 Y 0.124 MM 0.124 MM 0.200 MV 0.200 MM
72_OHM DI FF | I1SL2, 1SL11 Y 0.124 MM 0.124 MM 0.200 MV 0.200 MM
72_OHM DI FF | TOP, BOTTOM M 0.140 MM 0.140 MM 0.120 MV 0.120 MM
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
= 4 ifi Pr rti
85_OHM DI FF  |isi3, 154,109, 15L10] Y 0.089 MM 0.089 MM 0.180 w™m 0.180 w™m J Spec C Net 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
[E-—DB_TBT_AUXCH DP_85D pispLAYPORT | DP._TBTSNKO AUXCH C P .
E-—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 | DP.TBTSNK1 AUXCH C N .
E>--DE_IEL M DP_85D pisplAYPORT | DP_TBTSNKO M._C P<3..0> .
D-—DE_IEL M DP_85D DisPlAYPORT | DP_TBTSNKO M._C N<3..0>
E>-—DE_IEL M DP_85D pisplAYPORT | DP_TBTSNK1 M._C P<3..0> .
PHYSI CAL_RULE_SET LAYER ALFON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH I MUM NECK e B TBLM DB_A5D DLSPLAY Db TBISNKL MG Ne3. . 0>
—RULE ON LAYER? w w MAX LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK»??» [D>-—DE_IBL_AUXCH DP_85D pispLAYporT | DP.TBTSNKO_AUXCH P 33
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD [TD-—DE_TBT_AUXCH DP_85D pispLAYPorT | DP.TBTSNKO_AUXCH N a3
DP_TBTSNK1_AUX! P
>——DP_TBT_AUXCH DP_85D DI SPI AYPORT | S UXCH, 3
90_OHM DI FF  |isi3,1sL4,15L9,15L10] 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 | I SL2,1SL11 Y 0.081 MM 0.081 MM 0.200 MM 0.200 MM [>--DE_IEL M DP_85D pispLayporT | DPTBTSNKO M. P<3. . 0> a3
== SPLAYPORT | DP_TBTSNK N< >
ED-——DE_IBT M DP_85D Dl . s
90_OHM DI FF TOP, BOTTOM Y 0.099 MM 0.090 mwm 0.200 w 0.200 w DP_TRT M DP_85D D SPLAYI DP TBTSNK1 M. P<3.. 0> -
_ >--DE_IEL_ M DP_85D DisPlAYPORT | DP_TBTSNK1 M. N<3. . 0> .
ALLOW ROUTE AP
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»GéF’» — DP_| NTiM I')FLRRD Dl SPLAY] u:’ I ’\n— '\/L C P<3 . O> oo
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD ED-——DE LN M DP_85D pspiayport | DP INT_M._C N<3. . 0> 567
— porT| DP INT_AUX C P
100_OHM DI FF |iss.150a, 1500, 1520 Y 0.065 MM 0.065 MM 0.200 MV 0.200 MV DB LNL ALK DE_A50 E— oo
——— S DD LNT_AUX DP_85D pspraypert | DP_INT_AUX_C N o 67
100_OHM DI FF | ISL2,1SL11 Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM [ED-—DE_LNL_AUX DP_85D pispLayporT | DP_ | NT_AUX P 767
=== porT | DP_ | NT_AUX N
100_OHM DI FF | TOP, BOTTOM Y 0.079 MV 0.079 MW 0.200 MM 0.200 MM DB LNLALKX DB_R50 DLSPLAY] 7
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 D2 INT M DP_85D pispiAayPorT | DP I NT_M._P<3.. 0> o
100_DI FF_BGA * = =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF OB LNLM DE_A50 E— DB LN M. Ned. . 0= ¢
A _ -_| =100_OHM DI FF[  =100_OHM | =100_OHM_ =100_OHM_ =100_OHML S100_ oMb PP DB LN M DP_85D pspiavporT | DP_INT_M._F P<3..0>
100_DI FF_B 1 SL3, | SL4 Y .07 .07 .12 .12 DP_INT_M DP_85D pspiayport | DP INT_M._F _N<3. . 0>
O0_DIFF.BGA | 1518, 19 0075 W 0075 W 0.125 wv 0.125 MM [ - = SYNC VAGTERCJG NLE o] A
100_DI FF_BGA | I SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM T - - -
- - - : - B3_EXTB_RX USB3 85D USB3 USB3_EXTB_RX RC P 7 36 PCB Rul e [bf I NI t I ONsS
) _ _ —] = =
NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers. 3_EXTR_BX USRa_8ED LUema USB3 EXTB RX RC N e T
—USB3_EXTA RX USB3 85D USB3 USB3_EXTA RX_ F P 7 38 le I nc CH_NUNl>
[D—USB3_EXTA RX USB3 85D USB3 USB3_EXTA RX F_N ;a8 App . o——
_ 3_EXTA_TX USB3_85D USR3 USB3_EXTA TX C P 7 3 ) <E4LABEL>
PHYSI CAL_RULE_SET LAYER AFONRITE | M NUMUM LINE WDTH [ M NIMUM NECK W DTH | 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:
- USB3_EXTB_TX C P ORVA CONT,
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 M D USES_EXTR_TX USE3_850 LSE3 5 e PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
m_USB?,FXTFLTX USB3 85D USB3 USB3_EXTB_TX C N 7 36 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 109 OF 132
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LCD Backl i ght Current Sense (1 BLC)

1000x.
Rsense:

EDP: 2.8 A
0.001 (RD240)

Gai n: 500x. EDP: 0.9 A
Rsense: 0.005 (RD200 / XWD200)
V across Rsense: 4.5 nV
SMC AD: 17 w0 s =PP3V3_SO_| SNS
D gm0
o — 0/
. - L,
¢ =PPBUS SW BKL ub200 LOADI SNS: YES RD209
_ncisns tooekTn shn S ourfe |isns Lokt taur i 23K sve LoDBKLT 1 SENSE oy
200 NC | SNS LCDBKLTP 4| s ReFL L vgdw |y CD209
’ PLACE_NEAR=U4900. G1 5]'\;1\4 pu— 2005%2”:
. PPB L WLT G\D LOADI SNS: YES 2 6351
LOADI SNS: YES PLACE_NEAR=U4900. GL: 5MV
£ LOADI SNS: YES
= GND_SMC_AVSS 39 40 43 24 80
Al rport X29 Current Sense (I APC)
Gai n: 500x. EDP: 1.06 A
Rsense: 0.005 (RD230 / XWD230)
V across Rsense: 5.3 nV Www_qdzwa,com
SMC AD: 22 w0 _=PP3V3_SO_| SNS
1 CDzu%O
i T ?82”/}
y G65M
w0 % 7 o PP3V3_WAN_E ubD230 LOADI SNS: YES
C N LI NE WDTH=8.g mm I NA211 4.53
MOE?NEESV‘E\?T*' mm o]  ,_NCISNS WANN _ 5|in  'SC/6  our | 6|1 SNS W.AN | OUT % '&w@m
230 NC | SNS WANP 4 ReF| L YW 11 cDR39
1 PLACE_NEAR=U4900 582%%4\/1 pu— 20222”:
. PP3V3 WAN R G\D LOADI SNS: YES 2 6501
LOADI SNS: YES

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

39 40 43 44 80

Thunderbolt TBT Current/ Vol tage Sense (1 HSP/ VHSP)
Gai n:

LCD Backl i ght Vol tage Sense (VBLO)

Gain: 0.04434

X250
7 o7 _PPVOUT SO_LCDBKLT 1 §3, 2 VOUT SO_LCDBKLT_XW
'RD256
iM
AT
LOADI SNS: YES Z%QL
A RD259
Jvour so_Leosikt oivik 23 sve LooBkLT vsENsE
%
1/ W
'RD257 2%(13 1 CD259
46. 4K pLacE_NEAR=UA900. AS: SNV %)OOQ/ZUF
%’15\9 LOADI SNS: YES 2 8
LOADI SNS: YES | 462 0201
PLACE_NEAR=U4900. A8: 5MM
LQADI SNS: YES

= GND_SMC_AVSS

a0

8 7

39 40 43 44 80

V across Rsense: 2.8 nV PLACE_NEAR=XWD240. 2: 10MM
SMC AD: 23 TBTI SNS: NO
X240 RD248
1542 P1VO5TBT I N 129, 2 I VSNS TBT_ | VOUT
PLACE_NEAR=RD240. 1: 10 MM 1/;\§§W
w15 s _=PP3V3_S0_| SNS o
1CD240
o AUF
_; g\/l PLACE_NEAR=XWD240. 2: 10MV
_ + TBTI SNS: YES
B s @m=PP1V05_SO_P1VOSTBTREG 4 uD240 O 1 SNS: VES RO2AT RD249
RD240 3 | SNS_TBT N shv NS or s ISNS TBT 1OUT 1,9, 2 % A3 o SMC_TBT | SENSE gy o
. 5% ]2/
i cerln 1/2(13w 1/5‘6:(13\,\/ 1032268
PLACE_NEAR=U4900. A8: 5SMM — — goo”
G\ 2 G
o TBTI SNS: YES 0201
PLACE_NEAR=U4900. A8: 5MV
= D AV!

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 w40 _=PP3V3_SO_| SNS

Sense (1 C20)

\Z3
uD210
o s oy VOCSASO_CS_N shy NS
s % [rm_VOCSASO_CS P 4l
G\D

LOADI SNS: YES

LCD Panel Current
Gain: 500x. EDP: 1 A
Rsense: 0.005 (R9020, XWp020)

V across Rsense:
SMC AD: 15

5 nv
=PP3V3_S0_I SNS

80 43 8

g0
=0
e &
402
LOADI SNS: YES RD219
arle |isns cpu sa tour 1% 33K LsMe cPU SA I SENSE gy w0
1%
el 1/ 1W 1CD219
PLACE_NEAR=U4900. G1: 5SMM —— g‘joé%zup
LOADI SNS: YES 2 Ged
8361
PLACE_NEAR=U4900. GL: 5MV
LOADI SNS: YES
G\D SNC AVSS

Sense (I LDC)

V+
ubD220
I NA211
s 7__NC ISNS LCD PANELN _ 5| n SCro
s 7__NC ISNS LCD PANELP 4| n+
G\D

39 40 43 44 80

LOADI SNS: YES

CPU SA Vol t age Sense (VC20)

Gain: 1x
SMC ADC. 14 PLACE_NEAR=R7140. 1: 5 MV

PLACE_NEAR=U4900. B1: 5SMV

s s —=PPVCCSA_ SO0_REG

SM
15462 CPUCCSA IN

RD269
14 53K
1/]2/W
b
8361

1CD220
T S
G65M
LOADI SNS: YES RD229
ourl6_|iIsns LoD PANEL | auTik R3%  sve Lop pANEL 1 SENSE o
%
el 1w 1 cppog
1 201 L0 22UF
PLACE_NEAR=U4900. B2: 5MM 200‘/
LOADI SNS: YES 2 xgéz
0201
PLACE_NEAR=U4900. B2: 5MV
LOADI SNS: YES
G\D SMC AVSS

39 40 43 44 80

SMC CPU SA VSENSE oo «©
PLACE_NEAR=U4900. B1: 5MV

GND_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

Isvm VASTER=D1_SENSORS

Power Sensors:

Ext ended

SYNC_DATE=07/ 11/ 201,
— —

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
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