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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/-
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3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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Devi ce Functi on:
Power Sour ce:
Wake Support:

nmDP Tet her ed Q7560 24V FW
3.0-26. 4V FET
u7000 3.3V S5
— TPS51980
MagSaf e 1.05V T29
15-18. 5V
- 3.3V T29
UB500 5V S3
TPS51980
3.3V 4
uU7200 1.2V ENET
SC194A
uU7300 1.5V USB
SC194A
L7435 1.2V ENET
(U3900)
uU7600 1.8V SATA
SC194A
Y
3.3V MCU
u7700 |
LP2951
u???? 12V S5
22727
u???? 24V SO

Dr.B M . Dev M . Dev M . Dev Di spl ay

Sel f Sel f Bus Bus Sel f

Yes Yes Yes No Yes

FW FW FW FW FW

(420mA / 10W (420m) (420m) (420m) (420m)

MCU MCU N A N A MCU

(10m) (10m) (10m)

RTRx2, FW SATA RTR, FW SATA RTR, FW SATA RTR, FW SATA RTRx2, FW

RTRx2, FW SATA RTR, FW SATA RTR, FW SATA RTR, FW SATA RTRx2, EW

UsB N A N A N A N A

(2.1A)

nDPx 2 DPx 2 N A N A P

(1A) (1A) (1A)

DP++ DP++ N A N Al DP++

(440m) (440mn) (440m)

PLX (USB) PLX (USB) N A N A PLX (USB)

(210m) (210mA) (210m)

N A N A ENET, N A N A
(40QmA?)

SATA SATA SATA SATA N A

(250m) (250m) (250m) (250m)

N A N A MCU MCU N A
(10my (10m)

T29 Bus- Power ed Devi ce Power

St at es:

S4: Device negotiation, SRC_PWR
S3: Device sleep, SRC_PWR
S0: Device running, SRC_PWR

3.0-3.6V (MU function only)
5.0-26.4V (optional wake functions supported)
21.6-26.4V (run functions supported)

NOTE: Devices not supporting wake function would not inplenment S3 state.

T29 Sel f - Power ed Devi ce Power

St at es:

S5: Device standby, no cable attached (MCU function & DP port power only)

S3: Device sleep, cabl e attached
S0: Device running, cable attached

(optional wake functions supported)
(run functions supported)

DP/ T29 Di spl ay- Speci fic Power States:

(I'n addition to S5-S0 states for T29 Sel f-Powered Device)

D5: Display standby, no cabl es attached

D3: Display sleep, DP cabl e detached or no source power, USB VBus present (USB wake supported)
D2: Display | ow power, DP cable attached and source powered, source asleep per AUX conmmand to TCON (USB wake supported)
DO: Display ready, DP cabl e attached and source powered

NOTEs:
- D5 inplies S5 SO inplies DO.
- If only native DP source is attached, any Dx state can be supported while T29 is in S5.

NOTE: D2 not supported on Dr.B as there is no direct connection from panel TCON

ENET
Bus
Yes

ENET
(400mA?)

(10m)

FwW
Bus

FW
(420m)

RTR, FW

RTR, FW

(10m)

SATA DPI n
Bus Bus
No No

N A N A
N A N A
RTR, SATA RTR
RTR, SATA RTR, nDP
N A N A
N A N A
N A N A
N A N A
N A N A
SATA N A
(250m)

MU MU
(10mn) (10mn)
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BOM NUMBER BOM NAME BOM OPTI ONS
639- 1575 PCBA, MLB, J59 BASI C
085- 2422 PCBA, MLB, DEV, J59 DEVEL OPNVENT
BOM GROUP BOM OPTI ONS
BASI C COVMON, ALTERNATE, T29HV: P12V, Bl T_BANG | 2C, ENET_WAKE: PCI E, Pl USB_REV: B, PRODUCTI ON

FLASH
33550550
33550800
33550559
33754115
33754115
33753558
35352320

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33850945 1 I C, T29- PRQ 220 FCBGA, 15X15MV u3600 CRI TI CAL
33850753 1 IC FV643 E 1394B PHY/ OHO LINK/ POl E 12 u4100 CRI TI CAL
34350549 1 IC ASIC GBIT ENET GFN 48 6X6 BOVB7761 BO u3900 CRI TI CAL
33880977 1 POl EXPRESS IO, USB 2 0 HOST CONTROLLER(REV B) u4600 CRI TI CAL

PART NUVBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
341T0376 1 1 C EEPROV J59 PRINBRY SPI 32KBI T M.PB u3690 CRI TI CAL
341T0331 1 ENET FLASH C IV NO SD J59 u3990 CRI TI CAL
34110375 1 1'C EEPROM FVW643 E2 GUI D | 2C 2KBI T M.P8 w4290 CRI TI CAL
34170885 1 IC MU 32B LPC1114 32KB/ 8KB HVQFNB3 J59 Us000 CRI TI CAL
34170385 1 1 C PRGRVD LPC1114 T29 SUPER MCU HVGFN33 u9330 CRI TI CAL
341T0378 1 1C PRGRVD LPC2144 J59 SYSTEM MU u2617 CRI TI CAL
341T0369 1 1'C PRGRVMD PNX0161 AUDI Q' HI D TFBGABS u1400 CRI TI CAL

ALTERNATES

PART NUVBER | ALTERNATE EOR| BOM OPTI ON REF DES | COWENTS:

376S0977 376S0859 ALL DI ODESI NC ALT FET

37650972 376S0612 ALL ROHM ALT FET

37750107 37750066 ALL ON SEM ALT RCLAWP

15550431 15550289 L1204 ALTERNATE CM CHOKE

37651029 376S0953 ALL ALTERNATE DCJ DC FET

37651030 376S0801 ALL ALTERNATE DCJ DC FET

37651017 37650612 ALL ALTERNATE TOSH SS FET|

37750124 37750057 ALL ALTERNATE VARI STOR

15251483 15251376 ALL ALTERNATE | NDUCTOR

15550691 15550183 ALL ALT BEAD FOR BL FILT

12850262 12850220 ALL ADDS KEMET TO SANYO

13850684 138S0660 ALL ADDS MJURATA TO TAI YO

15580571 15550309 ALL ALTERNATE FERRI TE

35353477 35353207 ALL ALTERNATE FAB U9410

Schematic / PCB / EEEE #' s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
820-2997 1 PCBF M.B J59 PCB1 CRI TI CAL
051-8774 1 SCH M.B J59 SCH1 CRI TI CAL
825-7122 1 M.B LABEL 48 OMM X 4 8WM [ EEEE_DHMWY] CRI TI CAL

SYNC _DATE=N A

%CMASTER:MASTER
BOM Configuration & M sc

T O,
051-8774

<:f5 Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

D
C. 0.0
4 OF 110
4 OF 48

2 1




s
1
£724VI N
g
1
| £724VI N

fg@@@c 24.
-24\/| N

PP24V_S5 PREFI LT,

5VOLT POAER | N

CRI Tl

C639

A ~SML
700- OHM 8A
2 3

PP24V BLC FET

'OLTAGE=24. 5V

GN\ND_ACDC24

k'GE:EGW DTH=1.
RRSQS

Fesis

@)
Dé'flzle

o zoan SRS

~12VIN

ﬁ?%gfoc 12 VOLT PONER I N

C640

TOOF ¢
Cc641 it
—

BRSgar
12v| N

g

N[ e
XN
~AGSS

PP12V_S5_ACDC,

29!

S8v = . Q1UF
o o ST | e
DC_12VIN X X
6 6031 503-1
Plg)éhggr D AZVIN DC_12VI N
DC_12VIN L
s s ZPP3V3 S5 FAl
'R647
100K
1%
1/16W
M- LF
L622 2B5&%conm N
FERR- 120- OHM 3A
FAN ON N L LYY Y )2 FANONINFILTL FAN_ON_L
2
0603 ==
DC_CONNI N

) |2

=1
=y
e
SW _I NV
2 sw_Inw

Q09
FRO0% PP24V S5 BLCFET SUD50P0615L PRZay BLC PREFILT _
OS- - . TO 252 X@EX\, \'|;H=0. 5 CRI Tl CAL N:NE%\NI’REESAIS
ey 600 TSOMEZ- 0. 2v
. e ? DC 24VI N [ ol 1 2
. LS eos T rooa "13 L3, Theszg: P
0. Q1UF —© = f_é 1q/oEfJF . g?pzl(l)JF 15%0'( ‘"7 W :1§:?}OU(‘): eoomMFlLo%(r\)/az- 0.2V
G e Veed TH, T8 o T e
- L . @ 1206- 1
DC 24VIN - SW_I NV SW_I NV Ty
aLy - o "y an
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PP12V_S5

S5 Rails

M NLINE WDTH=0 4 nm
M N NECK WDTH=0 2 mm
VOLTAGE=12V

MAKE BASE=TRUE

[ — PPVI N_SW T29BST _ 57
VOLTAGE=12V

PP5V_S5

— =PP12V S5

— PP12V_S5_ACDC s

FANFET

PP24V_S0_BLC

SO RAILS

— PP24V _BLC FET s

M N NECK W DTH=0 5MV

=PP12V_S5

5V3V_VREG

PP12V_S5

AUDI OFET

PP12V S5

LCDFET

=PP12V_S5

P12VSOFET

=PPVI N SW T29BST

6 37 PP12V_SO

— PP5V S5 REG 39

MN LINE WDTH=0 6 nm
M N NECK WDTH=0 2 mm

=PP5V_S5 USB

— =PP24V BLC LEDS

— =PP12V SO FET 40

=
i
5
g
i
33

PP5V_S5 AUDI OFET

19 PP3V3 SO

=PP5V_S5 CAMFET

=PP12V_ S0 FW

PP12V_S0_P1V0O5S0_VREG

— =PP3V3 S0 FET a0

PP5V_S5_P1V05S0_VREG

=PP3V3 S0 DEVRESET

=PP3V3 SO CK505

=PP3V3 SO T29P

——
— =PP3V3 S0 12C UC
— =PP3V3 SO FVPHY
PP%AVS LISSE U — PP3V3 S5 REG 3o — =PPVDDI O SO T29P QLK
N NECK W DTH-0 2 nm — =PP3V3 SO_TCPVRSW
MAKE BASE=TRUE DEVRESET , — =PP3V3 SO ENET PHY
FANBUF 10 200 mA? — =PP3V3 S0 TCON
EAN se — =PP3V3 SO |2C T29
usB a1 32 33
LPC 20 35
AUDI OFET 19
TCON 21
JTAG 11
BLC 9
ALS as PP1V05 SO — PP1V05 80 REG 36
P3V3S3FET A VN REGK WDTHO 2 |
P3V3SOFET N MAKL BAsE=TRUE
DPAPVRSW. s — =PP1V05 SO CK505
S5_T29P = =PP1V05_SO_T29P
1 2 PP3V3 S4 MCU —_=PP3V3 S4 MCU ;34

PP3V3 S3

g
S3 RAILS

— =PP3V3 S3 FET 4

< 2100 mMA

PP1VO_S3

— =PP3V3 S3 ENET PHY

20 25

=PP3V3_S3_USB

732 35

PP3V3 ENET SYSCLK

PP3V3 S3 P1VOS3REG

=P1V0S3 EN

MN LINE WDTH=0 4 nm
M N NECK WDTH=0 2 nm
VOLTAGE=1V

MAKE BASE=TRUE

. — PP1V0 S3 REG 4

— =PP1VO_S3 USB

Digital G ound

GN\ND
M N LINE WDTH=0 6MVI
M N NECK W DTH=0 2MV

VOLTAGE=0V

T29 PORT

1000 MA
PP15VR12V_S3

POVNER VOLTAGE

— =PP15V T29 REG 37

— =PPHV_SW DPAPVRSW

MN LINE WOTFE0 4
M N NECK W BTH-0 5 mm
VoUTAGE= 15V
VAKE BASEZTRUE
Tl
T. o %V
37 5 =PPVIN SW T29BST 90
,0. 001,
1%
1w
Y3
T29HV: P12 0815- HF
R895+
0
5%
1/ 16W
M- LF
402

750 MA
PP3V3 SW TCPWR

T29BST _PWREN DI V_L oD 7

— =PP3V3 SO TCPWR FET 4

MN LINE WDTH=0 4 nm
M N NECK WDTH=0 2 nm
VOLTAGE=3 3V

MAKE BASE=TRUE

— =PP3V3 SO TCCONN

a3 500 MA

a1 750 MA
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Power - Up Reset

Gener ati on

PCl e Assignments | NTERNAL DP PANEL SOURCE MJUX BYPASS
E T2 DCP — E USB RRDC P ~
S{r--PAE 129 F20 € Pe0> = oL uenrenC @D - -+ [T 0F T20SRCA M. C peo> =g LN croe o T e b on 5 poer o ap.
PCIE T29 R2D C N<O> —_ PCIE USB RRD C N T MAKE BASESTRUE s _=PP3V. DEVRESET - up.
i nnog E=mvveETe=—y oD 2 © 25 [y DP_T29SRCA M. C N<0> — DPINT M C N<O> o
== WAKE BASESTRUE
PCl E_T29_D2R P<0> — E B_D2R P
< =rne beter < 'Ro13
E_T29_D2R N< — E B_D2R N
2 qom—PAE 129 0= =kt sk L Yany ER i DP T29SRCA M. C P<i> — DPINT M CP<i> ) 100K
o == TAKE BASESTRUE =g Tiew
25y 129 PCIE RESET L<0> —_USB RESET L oo 5 23 [Tmy—DP_T29SRCA M. C Ne1> — DP INT M_C N<1> oo 7 e 225;‘
=="TAKE BASE-TRUE == TAKE BASESTRUE
1330
SO RESET L —_T29 RESET L
P AKE BASE: = oD 2
PCIE T29 R2D C P<1> —_ PCE ENET RRD C P MAKE BASE=TRUE
2D = BSETRE D 2 2 [Ty DP_T29SRCA M. C P<2> — DPINT M_C P<2> oo 7 R912? .
PCIE T29 R2D C N<1> —_ PCE ENET R2D C N T MAKE BASESTRUE 470K
231D = BSeTRE oo 2 46 23 [Ty—DP _T29SRCA M. C N<2> = NAD;Z IBA’;rg-T’\R/lL.EC N<2> oo 7 4 i 5 @10
= . Ve CF
25qo0m—PCLE T29 D2R P<1> —_ POE ENET 2R P Vo B R910 402 4 H DVB53DOUWV
=—"TAKE BASE-TRUE 100K [N SOT- 563
PCLE_T29_D2R N<1> — E_ENET_D2R N DP_T29SRCA M._C P<3> — DP_INT C P<3> S RESET 2|6
e =R ERER am =« » I =M o g 1 H
_ 107,
[Ey—T29 PCIE RESET L<1> —_ ENET RESET L o = » [P T29SRCA M. C Neg» =B LN M. C teg» oo 7 3
=Tke BASESTROE Q@10
DP_T29SRCA AUXCH C P DP | NT AUXCH C P LIVRISIT LoV BC 5 p DVB53DOWV s
2T PCIE T29 R2D C P<2> = MAF—‘KCEl aEsEAT/mFSD cP oD 2 4 23 By IS TR CBD 7 100ns del ay % SOT- 563 1
= T29SRCA AUX( — NT
ofrE>—PCLE T20 R2D C N<2> — POEFWRDCN o R 23¢gry—DP 1299 AL C N _Niﬁé‘\sgfmixmc'\‘ D 7 4
~ MAKE BASE=TRUE —
2s¢ao—PCLE 129 D2R P<2> = mPg BEASEXymI?EZR P ) 28 46 23 ¢om__DP_T29SRCA HPD — DP I NT_HPD 21 £
<« == TAKE BASESTRUE < =
PCIE T29 D2R N<2> —_ PG E FWD2R N
e, = BSETRE ) 28 o =
23 T29 PCIE RESET L<2> — FWRESET L 2
o = e erseorr oD M SC T29 ALI AS CONNECTI ONS
POLE T29 RPD C P<3> — _NC PCIE T29 ReD C P3 Wake Sources Power State |solation
1 ——"WAKE BASE=TRUE _NO TEST=TRUE a aamM RoP — =T29 LSX R2P oo 5
fry—PCLE T20 R2D C N<3> —_ NC PCIE T29 R2D C N3 NAKE BASESTRUE
—— MAKE BASE=TRUE  NO TEST=TRUE 41 24 O0T} T29 LSX P2R — =T29 LSX P2R Yan B
MAKE BASE=TRUE — ENSURES THAT DEVI CES OFF I N S3 DO NOT DRAG DOWN TBLT_WAKE_ L.
xgnPOLE T20 D2R P<3> —_NC PCIE T29 D2R P3
—— MAKE BASE=TRUE  NO TEST=TRUE TP _T29 A BIAS — T29 A BIAS am 26 25_=PP3V3 S3 ENET PHY FET
23qoT—PCLE T29 D2R Ne3> —_NC PCIE T29 D2R N3 VAKE BASE=TRUE =
= NMAKE BASE=TRUE NO TEST=TRUE
RO 50
T29 PClE RESET L<3> —_ NC T29 PCIE RESET L3 @
i = TE BAceTRE O TEST=TRE 009 R950* SSNBK1SFV
436 =PP3V3 S4 DPAPWRSW 1 2 DPAPVWRSW EN 100K
m ANV ARSEN ) -
116w
| NTERNAL DP PANEL AC COUPLI NG CAPS 1716w N i
MjbliF — =DPAPVRSW EN oo 2 402 , %
2oy =ENET_WAKE L — o T8 Te TBLT WAKE L oD =
C900 ENET WAKE L _ T« N f MAKE BASESTRUE
4 7 [TEy—DP_INT_ M. C P<0> | L~ DP INT M. P<O> gom 21 as 4o U5000 |'S SLAVE MCU - 19330 |'S MASTER - A WRKE BASETRE
0. 10| 100 16v xR 402 ( SEE REFERENCE DESI GN) J_ = =TOMOUJ ADDR oD
17 IR DP INT M. C N<O> CgO‘J_HN DP_I NT M._N<0> OO 21 44 48 —
0. 1061 T10w 16v xsr 402 s 32 s_=PP3V3 S3 USB
4 7 [Ty—DP_INT M. C P<1> 002 | | DP INT M. P<1> gomy 21 as 4o CLOCKS, R952! SSN%ElsFV
0. 10F | [10% 16v xsr 402 S0 Ve i
22Ty PO E CLK100M PCI BR P — PCIELCLKI00M USB P oo 52 4 100K -
C90§ = MAKE BASE=TRUE nugw
4 7 IEy—DP_INT M. C N<l> | L~ DP INT M. N<l> gy 2 o 4 2Tmy—PCLE CLKI0OM PGIBR N —& PCIE CLK100M USB N oD 2 4 E %
0. 10k | T10w 16v xsr 402 == WAKE BASE-TRUE )
22 ¢oom}—POL BR CLKREQ L — PO E CLKREQ! oo[Tmy—=USB WAKE L — ol TATo
C904 =Tke BASESTRUE KE L IS
a7 y—DR INT M. C P<2> il I DP_INT M. P<2> yoyymy 21 as 48 BB VAKE L
0105 ] Taos 20w em a02 [y PCLE_CLK100M T2050F — E_CLK100M p
®0‘5 = NMAKE BASE=TRUE NO TEST=TRUE
E K100M T2 K100M N
467 (DR INT M. C N<2> HN DP INT M. N<2> gy 21 46 40 arm—PAE QLKIOOM T20SN 1 — _NC PO E CLKIOOM SROBN
0. 1UF 10% 16V X5R 402
90 22T} T29S CLKREO L — PCIE CLKREQS
== WAKE BASE-TRUE
s 7 DB LNT_M._C P<3> §IIN DP_INT_M._P<3> gy 21 as 48
0. LUFT T10% 16V X5R 402 2prmy—PCLELCLKIOOM SLOT P — NC PCIE CLK100M SRCLP T29 GPI O TO DETECT ERRANT PASSI VE DP CABLE CONNECTI ON
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2 igﬂ' ceRm |2 %3\5{ CERM == 9, 1UF rt MLO | psy_vss2 pao ws | M_AUD 161 1250 Vs " doo 1 dow 1471 400
2 }gg— CERM = NC__TP AW 161 LX vaurig N1 | pgy | x vouTia DAO BCK 2 AUD 161 |§so ﬁk 12 M LLNE W DTHED 200 G l\%lPOZL
] K M N NEC - 3-
J_ 1413 12 _PP1V8 AUDI O DI Gl TAL [‘3 PSU_VOUT14 DAO_CLK AUD 161 12SO 12 | SOT23-3-HF
= PSU_CLEAN A3 B_VB!
1 €1423 ? E! USB_VBUS AD 161 USB VBUS
J_ PSU_GND USB_CONNECT_N |3 B13 AUD 161 USB CONNECT L
18 = [ L13 | psy_pLAY uss op L AL2 AUD 161 _USB DP R1421
2 XI5 cERM AUD 161 PSU STQP K13 | psy_sTop use ov|_ALL AUD 161 uss DM 15
K1 B 1 USB DP 11
J_ )\ = RSTN_I N ePloo| J13 AUD 161 GPIO O 18 196 11 few
L NC TP _AUD 161 CLK OUT CLK_ouT GPlo1| G2 AUD 161 GPIO 1 e
) 12 ___AUD 161 CORE VDD E12 | FLASH_VDD_HV Grlo2| H3AD 161 GPIO 2 1 R1422
10 11 [Ty—AUD 161 RSTN IN B2 GPlo3| 13 Aaup 161 GPIO 3 1 , 18 USE DM .
o) ePlo4| H2 AD 161 GPIO 4 " 1/o>,/\1//\1’m—®
el erlos| F13 AU 161 GPIO S 18
X NOSTUFE s N A ePloe| F12 AUD 161 GPlO 6 121
R1430 R1431 M2 | E13 AUD 161 GPIO 7 1218
0 100K GPIO 7
i 1%2\7 zz:iﬁ\év M C_VREFSUP| :g ALKADN %?%JEAV\%TI—Y:TJEEOMAZ
2 2 AUD 161 M C OUTSUP M N NECK W DTH=0 15MM
PLACE C1412 & C1413 NEAR XTALL_VDDA18 PI N 402, 2402 o noa M C_QUTSUP WY LI WoTED 20w 18
PLACE C1414 NEAR XTALH VDDA18 PI N U%J U%J U%J g g
L1492 YRR o sons co o 1C1436 |1 C1437
FERR- 220- OHM M N NECK W DTH=0 20MM NERRIE - ?8'% T %837“
13 _PP1V8_AUDI O DI G TAL 1 2 o o AUD 161 XTAL VDD 12 L= 2 35% cerm 2 7% ceRm
= 0402
1Cl412 | C1413 1 C1414
10UF — UF g° GND AUDI O CODEC 12 13 14 15 16 17 18
T o T =
2 X 2 B CERM 2 Xt CERM
885 b PLACE C1436 NEAR M C_VREFSUP PI N (B4)
PLACE C1437 NEAR ADC_VREF PI N (Bl) CRI TI CAL
J_ Cl432
= 330PF
12 __AUD 161 HP FCL 1H2
5%
50V
COG
402
AUD 161 HP OUTL E 12
CRI TI CAL
=PP3V3 AUDI O DI G TAL 12 135 14 18 19 Csjéé.gé
BANG_| 2C \ a 1> __AUD 161 HP FCR 1H2
BI T_BANG | 2C BI T =PP3V3 AUDI O DIG TAL 12 15 14 10 19
‘R1425* 1‘I1?7Tk426 Rlil()s(l)<1 1Rl401 a %
47K . % [eoe]
5 5% 1% 'R1414 |'R1415 |'R1416 402
1/ 16W
1/_1?;/\/ i’%gﬁ‘é’ %ig‘f’ 352" gﬂZK geZK geZK AUD 161 HP OUTR oo
! 2
2 2 Y o1 z =PP3V3_AUDI O DI G TAL 12 13 14 16 19 isw 1riew Hiew
R1407 5402 5402 5402
12C SDA
45 12__AUD 161 12C SDA 15% V 152w B> 14 10 45 1Rl4ll 1R1412 1R1413 . AUD 161 1250 DATA 1 33, ADAVA601 SDIN2 g e
M- LF 402 ’\5/;/0 1/ 1%\9,
- LF 41
BI T_BANG | 2C 1/16W 1/16W 1/16W
Y/ MF- MF-
F€13Aé04 23’52 62" 62" R134§OS _—
ADAV4601 LRCLK2 tE
15 12__AUD 161 GPIO 6 1 2 AUD 161 12SI DATA T = 1 AUD 161 2SO W 1 %% 152w oD 4 PNX0161 CODEC
ey s e e
|N§TZAL | 2C R134§09 d} Appl e 1 nc 051 8774
ADAV4601 BCLK2 ° ON
12¢ saL ALD 161 125 W8 <) +2 12 AUD 161 1250 BOK 1 2 D (<] C. 0.0
45 12 AUD 161 |2C SCL 1 2 oD 14 18 45 I?/}ZA]L}:/ },%‘9’ va
So6 U/ Tew - e NOTI CE OF PROPRI ETARY PROPERTY:
VL mo THE | NFORMATI ON CONTAI NED }-EREINlS THE
BI T_BANG | 2C 33 PROPRI ETARY PROPERTY_OF APPLE
4 )L AUD 161 12SO MOLK 1 2 ADAVA601 MCLKI oo 1 THE POSESSOR AGREES TO THE FCLLCMII\G
AUD 161 1291 BOLK <= ¥ 5% 1/ 16w | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 14 OF 110
3 Il NOT TO REPRODUCE OR COPY I T
w12 AU 161 GPIOT7 1 2 ME-LF 402 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
’agA:L}:/ },%‘Q’ I'V ALL RI GHTS RESERVED 12 O: 48
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6/ 16

19 18 12

19 18 14 13 12

1 T'S_UNCLEAR | F ANALOG 3. 3

e 3 7 )

19 18 14 13 12

1.8 V REGULATOR
APN 35352847

PART# DESCRI PTI ON

REFERENCE DESI GNATOR( S)

BOM OPTI ON

35352847 1 HF MAX8860EUA18+G65

u1500

=PP5V_AUDI O DI Gl TAL

=PP3V3 AUDI O DI Gl TAL

12 14 15 16 17

12 14 15 16 17 18

CRI Tl CAL
U1500 VOLTAGE=1 8V
NAXBBEOEUALS+ MN Rtk WBTHES 38 R1§04
=PP3V3 AUDI O DI Gl TAL 2[1 N OUT1[L __MNAX8860 OQUT . 1 2 PP1V8 AUDIO DIGITAL ;2 14
HlbUU 4 W TAGE=1 8V
i s MAXE860_SHONE 7 R1307 8w WA KR WV BES 38 W
: FAULT* |58 MAX8860 FAULTB 1 2 503
5% 5| SET
%/{:1EW AX8860_CC 1/110/§w
hos 1 G\D M LF 1 C1503
C1500: C1501: R1501 3 o 155
220F - TouF L 1 C1502 —
2006 —— 10% —— 57 Tov
8% B 16V, Ly —— 33NF 2 X5R- CERM
X5R- CERM X7R- CERM 40'2 T 10% 402
40 402 2 2 %GSEXM
402
v Ngﬁng T%ngeogpwwm DIGTAL 3.3 V,
bEEETAL v~ 2 perbCRTEREsB30° 3.3 V REGULATOR
APN 35352147
L1500
FERR- 120- OHM 1. 5A
1YY Y L2 CRITI CAL
0402
PR —— UI501 P ¢ R1505
, LK NN Rtk WEBTHES 30W  MXB5L0BNKEs+Go MN NGk TG 20 Wi 5
MAXB510_| N 1IN OUT|S____ MAX8510.QUT L AN 2 PP3V3_AUDI O ANALGG
% TAGE=3 3V
VDR 170w MN NEGK W BTH-0 50 W
402 MAXBQ10 QHON L 3 SHDN* BRI Mx851078B, CI506 | C1507 - NE-LF
R115KO6 X p. O1UF 1UE ——
LAAAZ C1504: C1505: [RIS03L G0 9]
506 1UF —— 0. 1UF 5% 2 10% 402-1
1716w 1871 1% 1/ 16W o6
MEEJEF NOSTUFF 40>2<5$ 2 X7R- cﬁg,;, 2 2lr;/g-zLF 202
R1508
A Q 2 GND AUDI O CODEC
VOLTAGE=0V
% M N LI NE WDTH=0 50MV
J_ 1/ 16W M N CK W DTH=0 20MvV
M- LF
= 402
XWL501
EY
18582 GND _AUDI OMSPKRAMP 15 16 17 16 4
J_ VOLTAGE=0V
NEI@SPAC NG TYPE=AUDI O
MIN LI NE W DTH=0 60MM
= M N NEGKW DTH=0 20MV

PR T e

AUDI O DC- DC REGULATORS

d} Appl e I nc.
®

o sl e : |
051-8774 | D
C. 0.0

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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5

17 16 15 13 12 _PPX

ReSUEPLLop

AUDI O SI GNAL PROCESSOR
APN 33753285

ADAVA601 CORE V]

N

1C1609 |+ C1610
— 0. 1UF — 0. 1UF f—
oo

X7R- CERM X7R- CERM

402 402

QDL

L1601
FERR" 220 OHM

po 1 (Y Y Y L2 PPive AUDODIGTAL & 3

0402

Cl614

402

GND CONNECTI ONS WERE ADDED TO ADDRESS EM CONCERNS ON K59

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

BtA% ggs% NEAR P%N é Al
A g gg I'NS ECT| VELY EEQ? POVER SUPPLI ES)
A 5 NEAR N UP)|
rer29% IMQM—VDD w BEA 4 STE89°> NERRBhNERRH DEE‘O(“ELE%E BBHSLv)
AUDI L 1 2 . . °
0402
C1600 C1605 1| C1606:| C1607:| C1608 :
10UF - 0.1UF 10UF —— 0. 1UF 1000PF ——
289ﬁ — 10% 28@6 10% g%ﬁ -1
10V 16V 2 10V 2 16V 2 25V 2
X5R X7R- CERM X5R X7R- CERM NPO- Q0G
805 402 805 402 402
18 17 16 15 14 13 12 _GND _AUDI O CODEC o of of <| o o of = o)
v v <| | v ©f N [ o o < N
PLACE R1604 AS CLOSE AS POSSI BLE TO U1601 PIN 33
lﬁF AVDD CRITI m?\/l]) ODVDD
4 AD%V406:(I)-1
2
2 ADAVA, K A% NC TP_ADAV4601 ADC INL 78 [AUXI NIL LQFP AUXOUT1L| 72 ADAV4601 TWIOUT L o
6
%égg\év R1906 NC TP _ADAV4601 ADC INR 79 [AUXI NIR AUXOUT1RL_73 ADAV4601 TWIOUT R oo o
aggﬁ 1 11 )P AUDI OON 2 ADAV4601 SDI N3 25 |sPDI F_I No/ SDI N3 AUXOUT3L| 62 ADAVA4601 WFROUT L oo s
26 63 ROUT
18PE %,El?‘év DP AUDI O CLOCKS u D 23&221 ;ZO;EU = SPDI F_I N1/ LRCLKO AUXQUT3 ADAV4601 W R oD =
1|2 hos O 3 SPDI F_I N2/ BCLKO AUXOUT4L| 64 ADAV4601 SUBQUT L w
J_ 17 NC NO TEST NC ADAV4601 LRCLK1 SPDI F_I N3/ LRCLK1 AUXOUT4 65 TP _ADAV4601 SUBOUT R
1 % NC MO TEST  NC ADAV4601 BCLK1 35 |SPDI F_I N4/ BCLK1 Ne
i ORI TI CAL 2 N> ADAVAG01_LRCLK2 18 |SPDI F_I N5/ LRCLK2 HPOUT1L| 57 TP ADAVA601 HPQUTIL NC
Y1600 USB AUDI O CLOCKS 12 ADAV4601 BCLK2 19 |sppi F_| N6/ BCLK2 HPOUT1R_58 TP_ADAV4601 HPOUT1R
3 24.576M g | o
g — HC49- USMD 1 D ADAV4601 RESETB 50 JRESET* PWLA| 42 NE ADAV4601 PWMLA  no TEST NC
Eij Eg?é 2
Pune| 43 NC ADAV4601 PWMLB  no TEST
ADAV4601 XI N 33 NC .
163 60 MCLKI / XI N PukRAl 24y NC ADAVA601 PWWPA o esT o 3T 30V
12 TP _ADAVA601 XOUT 34 |xout PwpBlh45  NC ADAVA601 PWWRB  no TEST o xR 2 2 KR
J_ 1 46
PWB NC_ADAV4601 PWWBA _ no TEST
5% ADAV4 16 NC
= &, L AUAVAGOL L2C SDA SDA PWBE| 47__NC ADAVA601 PWWBB o Test I GND AUDI O OODEC 1z 15 14 15 16 17 18
402 Rl:gOO 15 ADAVA601 |1 2C SCL 17 |scL PWwAl 48 NC ADAVA601 PWWA o TesT R
12C SDA 1 2 49 ADAV4601 B
4 10 12 ()1 2€ S 50/ - TP _ADAVA601 SDXO 37 |span/ ADO g L AeEL VD Shresy NC
6
PWM READY] 39 PWW READ
Mjg?g ADAV4601 MJTEB 15 {vurer A_READY| TP_ADAVA601 READY NC
SPDI F_QUT/ SDOL| 38 TP _ADAV4601_ SDATA OUT1
R1601 DP AUDI O DATA ' [ ADAV4601_SDI NO 22 |spr o .
12C sl 1233 5 ADAV4601_SDI N1 23 |sDI N1 MCLK_OUT| 30 TP_ADAV4601_ MCLK_QUT .
15 15 12(F 24
et USB AUDI O DATA % I ADAV4601 SDI N2 SDI N2 FI LTDL67 _ADAV4601 FILTD
1 5
M5 ry FLTal 1l ADAV4601 FILTA
R1§03 7 VREF|_2 __ ADAV4601 VREF
8
18 1 2P MJTE L 1 o 2 o | SET|_ 80 ADAV4601 | SET
o 9]
1/ 16W
SPF 10 PLL LF| 54 ADAV4§01 PLL LF
02 2] - ¥ R1623 ., 1 C1628 | C1629
R1605 1200 [ ne 20.0K  — — %'ogn\L/JF _- ?'g]lUF
s 0 ) 50 | 1w 2 X5R 2 X7R- CERM
402 603 202
i N 2
1
NE-LF 66 GND_AUDI O CODEC 17 13 14 15 16 17 18
402
74
75
76
77
— AGND DGND_ ODGND
—AE 20
mlw|lo|lo|o Mmool | Hf oy «©
wln|o|~ | N| ™| <1 3V
*—
18 1926 15 14 13 12 _GND_AUDI O C i
1 c1630: [:c1631
= 1000RF —— —— 0. 1UF
22 1Y
NPO- C0G 2 2 X7R- CERM
402 402
\ 60 TP_ADAV4601 PLL FILT NC
SHORT_L2_SM
1
\ 6% 'R1602
2\%0K
NOSTUFF iuﬁ\év
R1607 5402
1 O 2
ADAV4601_AVDD 14
5%
1/ 16W
M- LF
402
NOSTUFF
R1608 e
N SI GVA DSP
g em ez
%
R 051- 8774
v

"C.0.0
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APN 35382 042 PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NUMBER
IN = 7. VIV (+17. 33 DB)
FC = ~774 HZ ( ER) ~12 HZ ( Vm:ER) 15550698 15550554 L1700
,
15550698 15550554 L1701
1017 16 —PP12V AUDI O DI Gi TAL 15550698 15550554 L1702
C1702 C1703 15550698 15550554 L1703
C1700* Cl701* * :
220UF — 220UF — 0. 1UF —— 0. 1UF D
20% T 20% T 10% —1— 10%
16V 2 16V 2 )2(2\':/{ 2 )2(2\':/{ 5
SM CASE- ClEEg SM CASE- ClEEg 402 402
48 18 17 16 15 13 __GND AUDI O SPKRANP
AUD_LCHAMP VS
M N LI NE WDTH=0 20MV
M N NECK W DTH=0 15MM
© ~lo
— | ™
VS~ PVDD
Ul1700 C
9736BETI+ M N LINE WDTH=0 20MM 883?
AUD LCHAMP VREG 15 |peg TQFN c1Pl_22] MN Rk woTHo 15w 2 SO RAVP
M N REQK W BTH=O 290 CRI Tl CAL ciN_ 21 AUD LCHAMP CPN 5051 ngT SPAOmVPCE’;JZL[fO QoD 20 o 20
15 [T AUD TWIAMP_FBL 5 |FBL MN LINE WDTH=0 6MV
- A TviAw I i Boor|_3_AUD Loriayp_eoor 1 KL W EHES 200 W e W BTG S ]
AUD_LCHAMP_COM 12 |oom ourL1+| 31 4s AUD LTWI P
MNLINEWDTH:O 20Mv ouTL1 1 M N LI NE W DTl
15 (I AUD_ VERAVP | NL M N NECK WDTHEO 15W1 18 || nR . MIN NEGC W DT SPKRAVP_LTWE_OUT N oy 15 45 40
15 [Ty AUD VERAVP FBL 19 |reR auTL2+| 32 MN Rk W BT MU CRE WoTIED Gt ©
outL2-| 2 s AUD LTWE N M N RECK W BTH=0 2Mvi
17 16 14 13 12 __PP3V3 AUDI O ANALOG 20 [voo
4 [vovo OQUTRL+|_25 s AUD LVER P
L1705 ? 20gsHoN: QuTRL- | 23 Mo RESK Vo
9 - SPKRAVP_LWFR QUT P
FERR-1000- OHM e ouTRe+|_26 PKRAVP LWER OUT P e, 16 45 a0
REGEN UTR2 24 s AUD LWER N M N LINE WDTH=0 6MM
1 TR AUD_SPKRAMP_SHDN L 1 Y Y L2 - 1 BN W DTTED M N NECK W DTH=0 2MM
0402 neil 7 M N NECK W DTH=0
L1706 N CI710 i - C
Neal 17 1 SPKI LWR QUT N 18 45 48
FERR-1000- OHM R1700* 1R 61 1 C1707 |1 C1708 —X (%).%lUF M"Eﬁ ;Eﬁfg \“,fgﬂég-gm o
" AUD_SPK EL 1 2 100K 10 =10 —=1F o [2 58 M N REGE BTG 2
2 5% 5% 18 187 187 AGND PGND PAD 505-1
040, 1/ 16W 1 XBR 2 2 yeR 2 yop
Vb5 46 21 402-1 402-1 aS ]R8 ORI TI CAL CRI TI CAL ORI TI CAL CRI TI CAL
2 2
17 16 (OOM--AL SPKRAMP SHDN L FI LT Cl711: 1Cl712 Cl713: 1Cl714
17 16 (OOT}-—AUD_SPKRAMP MUTE L FILT 1000PF —— 1000PF 1000PF —/— ——1000PF
5% T 5% 50 —— —1— 5%
25V S5V 25V S5V
NOSTURE NPO- C0G 2 2 NPO- C0G NPO- C0G 2 2 NPO- COG
R1750 402 402 402 402
18 17 16 14 13 12 GND_AUDI O CODEC 1/\/3/\/2 . GND _AUDI O SPKRANP 13 15 16 17 18 48
1Aew
M- LF
402 p—
R1734 R1724
N 21K A N 21K A
1/ 16W 1/ 16W
M= LF M- LF
402 402
120PF 120PF
1]]2 1]]2
1 1l
&%, &, B
402 402
C1730 C1720
10F R1731 0.015UF R1721
1 T ADAV4601 WFROUT L 2 I I 1 AUD WFRAMP L C 1/\/\/\/K2 AUD WFRAMP | NL @ s AUD WFRAMP FBL @ s 1 D ADAV4601 TWIOQUT L 1 H 2 AUD TWIAMP L C IAA }2 AUD TWIAMP | NL @ s AUD TWIAMP FBL @ s
1% 1%
00 9
o Wi Y W
403-1 402 202 g
_—
" LEFT SPEAKER AMP
g em ez
d} Appl e Inc. 5' 8774
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 17 OF 110
11 NOT TO REPRODUCE OR OOPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 15 O: 48
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N 3 382 042 PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
I _ 1 7 33 ) PART NUMBER
FC = ~774 HZ 'R?EE‘I/' 133 E( WOOFER)
15550698 155580554 L1801
1o 17 15 —PP12V AUDI O DI Gi TAL 15550698 155580554 L1802
C1802 C1803 15550698 155580554 L1803
C1800* C1801* * :
220UF - T220UF - 0. 1UF 0. 1UF
20% T 20% T 10% —1— 10%
16V 2 16V 2 25V 5 25V,
ELEC ELEC xR xR
SM CASE- C1- HF SM CASE- C1- HF 402 402
48 18 17 16 15 13 __GND AUDI O SPKRAVP
AUD_RCHAMP VS
M N LI NE WDTH:O 20MV|
M N NECK W DTl
© ~lo
— | ™
VS PVDD
MAX9736BETJ+
AUD RCHAMP VREG 15
MN LINE W DTFEO 20NV 3 TN 1A SF’KF?AM:’ RIWL_QUT Py, 16 45 48
AUD TWIAMP FBR M N NECK WDTH=0 15MM g FBL CRI Tl CAL C1 T SPACI NG TYPE=AUDI O
° oD iR (O WERER o —
16 [Ty AUD_TWIANP | NR 6 ine BOOT]
AUD_RCHAMP_COM 12 |oom QUTLL+
M N LINE WDTH=0 20MV OUTL1-
16 (I ALD_ VERAWP | NR M N NECK WDTHEO 15W1 18 || nR SPKRANP_RTWI. N 10 45 48
1s [Ty AUD VERAVP FER 19 |reR auTL2+4] M'\EL PTRE WoTiEo ot ©
oUTL2- M N NECK W DTH=0 2MV
17 15 14 13 12 __PP3V3 AUDI O ANALOG 20 |voo
4 IMono QUTRLH
17 15 [TR)—AUD SPKRAVP SHDN L FILT ' 10_|SHoN QUTRL-
D——AUD SPKRAVP MUTE L FILT 9 * SPKF?ANP RWR QUT P
o [ 11 ré;N QUTRZ+ T, SPAT NG TYPESAUN O {0y 18 45 48
QUTR2- MNI\ECK VW\IDTH=8 2MM
NCL
NC2
o SPKRAVP_RWER QUT_N__ ey 16 45 40
C1804 1 C1805 C1806 : 1 C1807 |t C1808 M“EL EIRE WDTEo G
T00PF —— —L TOOPF 10F - L TUF L7 THM M N NECK W DTH-0 2
5 2 187 187 186‘ AGND PGND PAD
CERM 2 2 CERM X5R 2 2 X5R o|l<| olo| »
202 402 40271 2062-1 3851 a3 RIS CRI TI CAL CRI TI CAL CRI TI CAL
12 C1813: 1 C1814
O0PF 1000PF —— —— 1000PF
% 2T T 3%
S5V 25V S5V
PO- COG NPO- C0G 2 2 NPO- COG
R"f%gf) 02 302 402
18 17 15 14 13 12 GND_AUDI O CODEC 18 0 2 GND _AUDI O SPKRAMP 13 15 16 17 18 48
1Aew
M= LF
402 p—
R1834 R1824
N 21K A N 21K A
1/ 16W 1/ 16W
M= LF M- LF
402 402
120PF 120PF
1]]2 1]]2
| 1l
5% 5%
50V 50V
CERM CERM
402 402
C1830 C1820
10F Rl%s%l 0, 015UF R1821
14 ADAV4601 WEROUT R 2 || _AUD WERAMP R C__1\A AUD WERAMVP | NR 1 AUD VWERAMP_FBR 1 1 ADAV4601 TWIQUT R 1][2_AUD TWIAMP R C 1A AUD TWIAMP | NR 16 AUD TWIAMP_FBR 16
= i i o = = i = =
10y VLR 18y VLR
28R 402 XIB 402
__RIGHT SPEAKER AMP
T
d} Appl e | nc. 05 8774
S C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF APPL|
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 18 OF 110
11 NOT TO REPRODUCE OR OOPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 16 O: 48
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7 6 5 4 3 2 1

SUBWOOFER SPEAKER AMP

@I N _ 7APN \3//5\3/829]4:% 33 DB) PART NUVBER ék‘%R{\\‘mu‘\r/EEEO? BOM OPTI ON REF DES COMMVENTS:
- lg’é = ~1§ HZ

15550698 15550554 L1900
15550698 15550554 L1901
19 16 15 =PP12V_AUDI O DI G TAL ®
C1900* C1901* C1902: C1903:
220UF — 220UF — 0. 1UF . 0.1UF
20%—T— 2006—T— 10% —— 10%
16V 2 16V 2 )2(2\':/{ 2 )2(2\':/{ 5
ELEC ELEC
SM CASE- C1- HF SM CASE- C1- HF 402 402
40 18 17 10 15 13 __GND_AUDI O SPKRAVP
AUD SUBANP VS
M N LI NE WDTH=0 20MV
M N NECK W DTH=0 15MM
© ~lo M N LI NE WDTH=0 20MV
| o, M N NECK W DTH=0 15MM
VS PVDD AUD SUBAVP CPP
U1900 1 C1909
MAX9736BETJ+ — - (g)g'vwF
AUD SUBAVD VREG 15 |REG TQFN cpl 22] MR Kk WBIES 28 [2 30¢
21 603-1
17 [Ty AUD_SUBAVP FBL MN RECK WDTH-0 I5MA 5 | o CRI TI CAL c1 AUD SUBANP CPN ﬂgffb
D AUD SLBAVP | N 6 3 AUD SUBAVP_BOOT M N RECK W BTH-O 290
= | NL BOOT| UD_SUBANP._| M N NECK WDTH=0 15M1  220- OHM 25% 2. 5A
AUD_SUBAMP_COM 12 |com ouTL1+] 31 s AUD_SUB P 1Y Y 2 SPKRAMVP_SUB_OUT P 18 45 a8
- AL SUBAIP | 1R M N RECK WETHED T5Wi 4g | R aurLa-| 1 M N ReSk W BTHES S0MM 0603 BFRHVS ﬁEﬁWBﬁ:Eg.’gw 0
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10K _1/\/\/\/% 21 MN LINE WDTF=0 4MM _1m 2 48 PP12V_PANEL_FC s}g?%g
1 2 SWI DEO ON 5 5% M N NECK W DTH=0 2MM 5% M N LTNE WDTH=1 OMM
AVAAY; 5% 1718w VolrhGess "5V 1/ 76w 0603 M N NECK W BTH-0 2MM 53780-8606
5% 1/ 16W M- LF - LF VOLTAGE=12V M RT- SM
1/ 16W M= LF 402 p 402
VELF 402 NOSTUFF _7O
y R2777 1C2701
R2755 R2771 100K 0. 1UF 1l
1 100K, DP_VI DEO ON L 0K 12S SWEDO AN 18 2
920 21 AN\ 2—12S SVED0 = 5% 2 X7R- CERM O
5% 5% ew 402 31
VLR VLR 403 U2702 1 alo
402 402 74LVC1G125DBVA ¢ - 510
R2756 4 2 NT 5
A T0K ) SWSYNC R2776 20 (OOT} DP RX INT L SWOP_RX | L L o
v = 10K SOT23-5 17 3] FERR- 120- OHM 0. 3A 8
118w - V\/\/—SW\UD' QMILL . PPPOZ-EOOTS 1 K29TC |2 K Fi —O
o5 1/ Téw Ny
MF-LF @— = 0402
RZIRT7 o2 = CRI TI CAL
1 100K, RVSYNC . L2703 J2725
5% . R2745 :i “‘I "’I FERR- 120- OHM 0. 3A 20474F_—RCT)_439|E— 11
1w S R LYY Y L2208 N e L 41 k29TC
402 1 12S MOLK 1 2 <SG\ ~ , L 0402 42 é
o 220 = <
R2759 it R2741 | “ ? FERR 120. OAM 0. 3A ]
10K 402 R 2S MCLK 10 14 21 12S SWMOLK = - : El
IAANE—SADLO Q. = w @ l2s sak  K9TC 22 5 @m— ADo QN 8 B8 . .fswuwioon LYY YL 229TCA00 0 on Fe 28
8w B o742 11| oo AU O MUTE L ﬁ; :é 16 b SOAUDMO MUTE L 0402 EDY
0 . RI2S SCLK 21 1 2SSVBCLK L2706 4
', 125 W8 Yhos” 152 2 RI2S W8 S uz2701 Bl 21 125 SWS FERR- 120- OHM 0. 3A 1o
R2763 u ™ pa YY) 220TS o
10K 5% R 2S SDO 19 21 12S SWBDO 1 i AUDIO MUTE FC L 96
AN L2s SWBCLK VEW R227243 | DP VI DEO ON e B3 21 SW/I DEO ON 0402 15
1w 11 125 SDO 1 2 21 RVSYNC A2 Tssop s 21 SVWSYNC S
a05" A AL SN74LVCBT245PWBT o
R2709 i 19
R2762 22 403 . L2708 °
L I0K 125 swaoik 20 o VSYNC 1 2 voca  [voos FERR- 120- OHM 0. 3A o
2 v 12
L Mf{ﬁ\g ] BN keoTC 1 297G, | 25 sak Fc =5°
o [t 402 21 ¢ =PP3V: T PP3V3_DPL_TCON 2 O
L3709 14
ok K29TC FERR- 120- OHM 0. 3A 15 g
LYY YL 22TG 125 ws 29
PPZQZ 1C2772 =°
_ 1P0- 1 0 1UF 1C2776 Eéqilo o
216 _=PP3V3 S5 TCON sur p— Y —4— 0. 1UF NC DP_SPDI F 18
® 1 o =PP3V3 S5 TCON (4 = oy FERR- 120- OHM 0. 3A vt %o
I— 205 = 2 X7k CERM 1YY Y LTS i 2s smo Fc NEBR_PT 0
402 a8 DP_I NT_HPD FC 29
‘R2744 0402 o
PP3V3 DPL_TCON ngm——PPRWPL 4 10K = = pH 2o
* NN LINE WOIEL oW | CRITI CAL 5% | - 71_DP_INT_AUXCH N 23 5
M N NECK W DTH=0 2MVi 18 oY 4 _DP_INT_AUXCH P 23
VOLTAGE=3 3V 3443CDV 402 L2737 o 24 o
PP270 ©  TSOP-6 FERR- 120- OHM 0. 3A ; o
P05 © R2739 LYY LARS vibko on ke 4 DP INT M._P<0> 25
1 g 100K DP_PWR_UP_GATE 7 _DP_INT_M_N<O> 24
] ~ oo\ < LAARS2 3 0402 kY 20
'R2738 ~J1lal ;M 710 11 3 L2739 %o it M pe1> 20
15} CLF - X- - - . 48 > 29
§%\,,90K \_" Ml 2N7002E- X-G( & 5 | ), FERR- 120- OHM 0. 3A 45 DP I NT M. Nl o
ey = NoSTUFF o2k [ H @712 &—tp : 2297 v o . DY
2 2 K29Ty 2N7002E- X- G 0402 4 pp INT M P<2> R
R2740 Re724 sor23-5 00 INT M nep> 49
= DPL_GATE 1 2 LAAA2 L2702 2o
5% 5%, K29TC FERR- 120- OHM 0. 3A #-DP LNT M. P<3> i Y
FELT £ Liew 9TC ; _DP INT M. N<3> 35
n03 402 P?P%_Eg4 LYY YL 22TS e pwr WP EC i sl
216 =PP3V3 S5 TCON 1 0402 °
O
COMBI NED | N SERI ES W TH 47 W?Fﬁﬁ LIM TS CURRENT TO 20MA NC DP OPTI ON2 38 o
120 ECIS
1 C2775 , DP_INT_HPD 1 2 S
R2764 (%)g.:?wF b /ﬁ‘g p— gl
20 12C TCON ENAB 1 10K, | 2C TCON_ENAB_R 2 X CERN L2712 402 j}
16w FERR- 120- OAM 0. 3A 1
Mos- J2710 - = 1YY YL #ReTC 40 45 DDC SDA FC
HB?AQS(T)ZTH- L I s 0402 L2713
. 45 SDA_SWREM FERR- 120- OHM 0. 3A
'R2780 |'R2781 7h N2 3 —e
o 47K 47K T82240he 15 SOL_SVREM LYY YL L poc sal Fo
B § AT AT 2lcom * caowgl® 0402 1
62T 6T CRITI cAL L2715 =
—  DEVELOPMENT 2 2 1 5 FERR- 120- OHM 0. 3A
s5(Bry—=12C DP628 SDA 1YY Y L &ReTC 15 45 SDA FC
D 0402 L2716
CAMVERA FERR- 120- OHM 0. 3A
% [Im—=12C DP628 SaL 1YY Y LZ29TC 4w saL FC
O \= 2712 JZ2711 0402
Y HB3902U- L HB3902U- L
M ST-TH M ST-TH
2o 2o PP3V. T
35 6 =
2 o 2 o
1 20 [T 1 2C LPCREM SCL ‘Ro722
5 20 [TE> 1 2C LPCREM SDA DEVEL OPMVENT DEVEL OPVENT 100K’
22783,
M ST- TH 2402 SYNC VASTER=RK59 SYNC_DATE=08] 227 2010
1 TTTCE
8 : o aa 21 7 _DP_INT_AUXCH N DP FC & | NTERFACE
48 44 21 7 _DP_I NT_AUXCH P SR/ B Nem IS T
DEVELGPVENT CB Appl e | nc. 5- 8774
1R27K23 ] C. 0.0
g%ﬂ/ouo NOTI CE OF PROPRI ETARY PROPERTY:
l:\l//F-lﬁ‘év THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
2402 PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 27 OF 110
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 2 1 O: 48
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BYPASS Properties:

s _=PP3V3 SO CK505 FERR- 120- OHMV 1. 5A (265050 53 5 MM he50 60 63 5 mm VRS0 134 MM peso 54 56 4 mm
] . > PP3V3 S0 CK505 VDD . ) L2850 67 66 3 M Uzaso 4 7 5 om
PCI _GEN_SEL SRC_QUTPUTS 0402 M N RECK W BTH=0 3mm
vaTaeEs v C2860 * 1C2861 |+ C2862 [*C2863 |+ C2854 [ C2855 |+ C2856
0 Gen 1 10UF 0. 1UF 0.1F ——0 1UF ——0.1UF ——0 1UF 0. 1UF
1 Gen 2 623V v v v v v v
n X5R 2 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
603 P 0 0 205 205 205
2850 11 16 8 mm oso 37 32 8 mP0 #4475 T _pp1vos o5 cxs05 .
PCI _SEL PIN 65 J ) 2850 29 32 6
° 24. ST6Mz 2870 1| C2871:| 28721 28731
1 33MHz R2880" R2882* R2884* R2886* R2888* R2890* O e OhETs OhESS OUE =
10K 10K 10K 10K 10K 10K ¥ ey 2 Xy 2 Xy 2
1100 1100 1100 1100 1100 1100 0% 402 402 402
GCLK_SEL PIN 5 PIN 6 M LF M LF M LF M LF M LF M LF
402, 402, 402, 402, 402, 402,
o DOT_96+ DOT_96- o o = o A alsl s L
sl g & o 3 < g5 3 =
1 27™M 27TM w' SS ‘R2881 ‘R2883 ‘R2885 ‘R2887 ‘R2889 g SE] N -8~
10K 10K 10K 10K 10K | q 8\ E‘ 8\ wl &‘ One 0. 1uF per power pin (place at pin).
% % % % %
Fs C FS B FS_A CPU Mz 1/ 16w 1/ 16w 1/ 16w 1/ 16w 1/ 16w (e § g 8 S o) One 10uF cap per filtered rail.
ot it ot ot s g 8 o} g
0 o o 266. 6 2 2 2 2 2
CK505_PWRGD o8 46
o o 1 1333 © TR CKPVRGD! PWRDVRE CPU_0| 46 3 NC
CPU_0* 042 NC
0 1 0 200. 0 —58CPU_STOP* U2850
SIRSPS6Q PU_LL 125 NC CPU CLKs Unused
N *
0 1 1 166. 6 , PO ESLOT GLKREQ L sdoLkREQ 1+ GRi TREAL CPUL 2% NC
™ Frequency strapped to 133MHz for | owest
1 X X RSVD T D T29_CLKREQ L 170|CLKREQ 3* CPU_2_I TP/ SRC_10| 41 5 NG
POl BR CLKREO L - o | owest power . CPU_STOP* nust be enabl ed
i S 20~CLKREQ 4* CPU_2_| TP*/ SRC_10* 042-x NC .
ENET CLKRE via 12C to stop CPU_x outputs.
2 [T QL 23~CLKREQMS* sre ols
> T29S CLKREQ L 26 JOIKREQ 6% e o NE > Unused 100MHz (no CLKREQH)
. FW CLKREO L 35| CLKREQ 8* =7 PEEXNC
SATA CLKREQ L 36 JCLKREQ 9* SRC 1| 12 PCI E_CLK100M SLOT P B
s - oD
e PCI E_CLKI0OM SLOT N oD > PCle x4 Slot 100Me
CK505 PCl_STOP L 570fPCI _STOP*
- SRC_2| 12 s« NC
SRC 2*j15 Unused 100MHz (no CLKREQ¥)
7 qom—PCL_CLK33M PO BR R2895 33 1zap 2 PCl_CLK33M PCI BR R % |PCI F_0/ 1 TP_EN ~P=XNC
5% 1/ 16W M LF 402 - B SRC 3| 18 PCI E CLK100M T29 P 23 s
CK505_PCIE GEN2 SEL 61 [PCI_0/ PCI E_GEN_SEL (1D SRC 3+pas POl E CLK100M T29 N jiesingd > T29 Prinmary 100MHz
CK505_24P576M L o2 |pol_1/PCI_SEL - 3" oo 2 4
. M _NECUSB R2896 33 LAAAL PCl _CLK33M NECUSB R 64 _|PCl _2/ GCLK_SEL SRC 4| 21 E_CLK100M BR P 7 PO Bridge 100ME
FW CLK24P576M R2897 33 S% uiew W LP 402 CK505 _CLK24P576M FSB * PCI E_CLK100M PCI BR N > ridge
o YW AT os |PCI_3/24. 576M FS_B SRC_a*[y22 o=
5| 24 PCl E CLK100M ENET P
C505_CLkasNLFSA 2 e Fs_A b=~ o E L1 oOM ENET N oD = > Caesar-1V PCle 100Mt
CK505_FSC ss |REF/FS C . 5* 28 o 2
SRC_6|_27 PCl E CLK100M T29S P oD 7
R2891" R2893" s [>——=12C CK805_SCb a8 lscL SRC_6*[p28 PO E_CLK100M T29S N oD > T29 Secondary 100M¥
10K 10K a5 q@ry-—=1 2C CK505_SDA 40 |SDA
7 30
1100 1100 5226;*7)(,«: Unused 100MHz (no CLKREQY)
WAE; ) M:AS; ) CK505 CLK14M XTAL I N 52 [XTAL_I'N - NC
CK505 CLK14M XTAL OUT 51 ouT 8|34 PCl E CLK100M FW P
CRITI CAL XTAL_ SRC oo =0 < FireWre PCle 100M&
1 1 SRC_8*|533 PCl E_CLK100M FW N oD 2
R2892 R2894 Y2850
10K 10K 14. 313%8 SRC_9|_39 PCl E_CLK100M SATA P oo
e Tiow I SRC_9*|28 PCI E CLK10OM SATA N o= > SATA 100MHz
%QLF I\\EQLF 5X8 2 sm
2 2 C2850 1 1.C2851 DOT_96/ 27M_5 PS161 CLK27M R o PS161 27MHz Non- Spread
18pF 59 [THRM PAD DOT_96*/ 27M_SSy6 % NC Unused 27MHz Spread
2 2
= 3 5 5
NEED TO CHECK CAP VALUE 1 c b aabpg B 8
= = o I | (%)
Hebadly 8 9
;:l BEEEEEREEERE
GreenC k 25MHz Power s _=PP3V3 ENET SYSCLK
Et her net XTAL Power 25 _=PPVDDI O ENET CLK
T29S XTAL Power ; _=PPVDDI O SO T29S CLK L 8
T29P XTAL Power s _=PPVDDI O SO T29P CLK
Cc2824 c2822 ¢ C2820 * 1 @2802 af o of ~
0.1UF —— 0. 1UF —— 0. 10F —/— ——10F =30
200 —— 2006 —T 20% 10% @O
dov dov, dov B ooo
03 03 03 405 5333
. 555
= u2800
C2805 SLG3NB146V
12PF SYNC MASTER=T29 D SYNC DATE=03/17/ 2011
_2|| 1 o SYSCLK CLK25M X2 I'P!!g T - ——
3] A5 g SYSOLK CLK2SM T29S oD T29 d ocki ng
ggk\% ~ CRI TI CAL B[ 4 > SYSCLK CLK25M ENET oo 25 T G e
02 NC;Z':, Y2805 s YSCLK_CLK25M T2 23 A :)pl e Inc 051-8774
NC 25. 000MHZ- 12PF- 20PPM ° Y ™
2806 “ ans 2 s 2 S C. 0.0
e SYSCLK CLK25M X1 NOTI CE OF PROPRI ETARY PROPERTY:
1 0 . @ B THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
5% NOTE: 30 PPM crystal required PROPRI ETARY PROPERTY_OF “APPLE | NC.
e 50V THE POSESSOR AGREES TO THE FOLLOW NG
B | I T S DT | G oence 28 OF 110
— 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRI TI CAL
_ OM T_TABLE o
7 D PCLE T20 D2R P<0> :i: PER 0_P U3600 PET 0_P| \T/Z PCIE T29 R2D C P<0> oD
7 [ PCLE T20 D2R N<0> PER 0_N T29 PET 0_| PCIE T29 R2D C N<O> oo
FCBGA
(SYM1 OF 2)
7 ) PCLE T20 D2R Pel> P19 | pER 1 P PET 1 _P|_P2L PCIE T29 R2D C P<l> oo
7 > PCLE T20 D2R Nel> M9 | pER 1 NI " | PET_1_N_te1 PCIE T29 R2D C N<l> oo
- a s
7 ) PCLE T20 D2R Pe<2> K19 | pER 2 P & é PET 2 Pl PCIE T29 R2D C P<2> oo
7 [C——PCLE T20 D2R N2> "9 | pER 2 NI 1] PET 2 N_"2% PCIE T29 R2D C N2> oo
G 671123 24
7 ) PCLE T20 D2R P<3> F19 | pER 3 P o PET 3 P|_F2 PCIE T29 R2D C P<3> oD
7 [>-—PCLE T29 D2R N<3> ©9 | pER 3 N| | PET_3_N_2% PCIE T29 R2D C N<3> oD
NO STUFF
16 129 MNDCO R3610 _snap 2 T28 MONDOD_ = { MoNDCD VAKE* b BL T29 POLE WAKE L
DEBUG For nonitoring current/vol tage " N
U3600 not powered in sleep, WAKE# i nput unusabl e.
TP_T29 NONI R3611 T29 MONI A20 | MoNDC
29 DCL 01/\/\/\/2 5% lngSW [V\;E:LLF 702 PERST* (5.5 T29 RESET L Yan I
NO STUFF
ISE|_E14 T29 RSENSE
TP_T29 NMONOBSP C3615 e T29 NONOBSP K17_| MONOBSP =)
| | 10% 16V X5R 402
DEBUG For moni toring cl ock 0. 1uF R3655"
TP_T29 NMONOBSN C3616 e T29 NONOBSN M7 | Moo
ool M er o SN 1. 0K
=PP3V3 SO T29P 6711 25 24 : 110w
VELF
& 603 2
RBI AS|_E6 T29 RBI AS
| 1 C3690 * R3692" R3623" 'R3620
R33§932 3'?33?<9 1 3. 3K 10K 10K CLKREQ# not
" s 5% Seam 2 CRITI CAL :ﬂ/zlgz’v :I’/:lvg{z’vé Elrlﬁ\év functional in I
VT Ve 402 OM T TABLE 402 , 49221 bul| - ups required on , 402 endpoi nt node. o @ PCl E_RST_0* 5,14 T29 PClE RESET L<0> oo 7
402 2402 — - w2 T29 PClE RESET L<1>
= GPIOL & 2 if unused. T29 PAE CLKREQ L 7q PCl E_CLKREQ 0* % [} x E’g'; k3 T29 PClE RESET L<2> @@’
1 T29 GPIO<1> N POl E_CLKREQ 1* , g !
U3690 R3693 K - o 4 T29 PCIE RESET L
(T29_SPl _MOSI) 5D rosr00 Q2 (T29 SPI_MSQ A - Cr>129_GPI O<2> v | pol E_CLKREQ 2* e g PClI ELRST_3* 9 PCl S <3> @
5% L4 x (X T3
(T29_SPI_ClK) slc uxe-1.8v ew T29 RSVD PCI E_CLKREQ 3 |% O & o jlﬁg EZE 135 am =PP3V3 SO T20P 671 2a 2
(T29_SPI_CS 1) dst M 2t 25 T29_SPI_MOSI ° | EE DI 7)) il s JTAG T29P TCK P
roROM P L ) 14 T29 SPI_M SO " | g po 1= A T295 T00 < 'R3698
ROM wL 4a T29 SPI_CS L 2 EE_Cs* | E oD K
T29ROM HOLD L 7qHOLD L 42 T29_SPI_CLK L2 ge_ak|W REFCLK_100_I N_P|_tu PCIE_CLK100M T29_P T = e
a6 E CLK100M T29 N b
vss i TP T29 THERM DP A2 | THERM DP ¢ REFCLK_100_IN_ POE QLKI00 2 < 22 2102 R:’;gegs
4 9 T29 TEST EN E4 | TEST_EN é XTAL_25_I NL_227 SYSCLK CLK25M T29 R o 2 SYSCLK CLK25M T29 am =
EST '@ XTAL_25_out]_Re TP _T29 XTAL250QUT 196
TP _T29 TEST PO NT O PS | TEST_PQOI NT_O 9 d o B N ://F]E‘é/
TP T29 TEST POINT 1 N | TEST_Pai NT_1 T™J_CLK_ouT| 2 T20 TMJ CLK OUT R3691?< o
1 TP T29 TEST PONT 2 % | vesT_pa Nt 2 [ TMJ_CLK_IN_E2 120 1ML LI TN W
T29 TEST POINT 3 L6 | TEST_pOi NT 3 |F NO STUFF #jgg“
'R3699 ?
10K
ia
TP _DP T29SNKO M P<3> A% | DPSNKO_M._LANE 3P | Laew =
TP _DP T29SNKO M.N<3> 3 | DPSNKO_M._LANE_3N 2%
TP _DP T29SNKO M.P<2> A6 | DPSNKO_M._LANE_2P =
TP _DP T29SNKO M.N<2> "> | DPSNKO_M__LANE 2N |
TP _DP _T29SNKO M P<1> AELDPSNKO_M._LANE_1P -
L TP _DP T29SNKO M.N<1> Y7 | DPSNKO_M__LANE_1N DPSRCO_M._LANE_3p | A8 DP_T29SRCA M._C P<3> oD 7
17 DP_T29SRCA M. C N<3> o
TP_DP_T29SNKO_M.P<0> #40 | ppsnko_M._LANE 0P | DPSRCO_M._LANE_3N ;
TP_DP_T29SNKO_M N<0> ¥°_ | DPSNKO_M.__LANE_ON 7] DPSRCO_M._LANE_2P | AA16 DP_T29SRCA M._C P<2> Flosn 34
vis RCA
_TP DP T29SNKO AUXCHP S Vi | ppSNKO_AUX_CHP o| DPSROO_M_LANE 2N D T29SRCA ML C N2> oD
TP _DP T29SNKO AUXCHN V2 | DPSNKO_AUX_CHN >_ g DPSRCO_M._LANE_1P | A4 DP T29SRCA M. C P<1> oo 7
Vi3
TP DP T29SNKO_HED % | opswo_tor_pLuc.DET] < & DPSRO0_M._LANE_IN DP T29SRCA M. C Nel> oo 7
1 § DPSRCO_M._LANE_OP | A2 DP T29SRCA M. C P<0> o -
- 0_ 3 DPSRCO_M._LANE_ON|_ Y%t DP _T29SRCA M. C N<O> o
V9
NCx—" DPSNKL_M._LANE_3P %) 4] DPSRCO_AUX_CHP |6 DP_T29SRCA AUXCH C P a7
NCx———— DPSNKL_M._LANE_3N DPSRO0_ AUX_CHN | U6 DP_T29SRCA AUXCH C N o 1000F SRE > 40Mi
Vi1 = - P
NCx—2L | DPSNKL_M__LANE_2P v DP T29SRCA HPD
NOx—U0 | DPSNKL_M__LANE 2N | O [opsroo_ror_pLus per penu Bt BYPASS=U3600. Y19: : 2nm
BYPASS=U3600. Y19: : 5. 08,
NCx—22 | DPSNK1_M.__LANE_1P E DP_ATEST | Y29 T29 DP ATEST . mm
NCx—22 | DPSNKL_M._LANE_1N DP_RES_0 ”_11
i X DP_RES 1 [ A0 T29_DP_RES C3685 * 1 C3686
NCx— DPSNKI_M._LANE OP (2 100PF 0. 01UF
0
NCX———] DPSNICLM._LANE_ON R3685'| |'R3632 EV A
NC: V7_| DPSNK1_AUX_CHP 14. 0K 100K 202 202
X 10 o6
\ NCx—% | DPSNKL_AUX_CHN 316w Tiow
23 _T29 R2C | SEO<0> — =T29_R2C L SEO<0> a4 - o5 o
MAKE BASE=TRUE _— 2 2 —
22 _T29 C2R LSEO<0> — =T29 2R LSEO<0> a4 LN NCx——— DPSNK1_HOT_PLUG DET | =
MAKE BASE=TRUE -
s 129 LSEO0> = =T29 LSEQ0> 42 CABLE PORT - LINK O . MDP PORT A - LINK O - T
2 _T29 LSCE<0> _ — =T29 LSCE<0> 2 4 01 qoom}—T29_R2C C P<0> % | PRTO_T29T_P PRT2_T29T_p|_Al4 T29 R2D C P<0> oo 2 4
VARKE BASE=TRUE w a1 OOTp—T29 R2C C N<0> A | PRTO_T29T_N PRT2_T29T_N_A12 T29 R2D C N<O> oo 2 44
N
4 1 Y129 Q2R P<0> % | PRTO_T29R P % 0 'Eg PRT2_T29R P|_©2 T29 D2R P<0> a2
4 41 (TR T29 C2R N<O> < | PRTO_T29R_N 9 G| PRT2_T29R N0 T29 D2R N<O> (T 2 44
= o129 ReC LSEO<0> % | T29_0_LSEO T29_2_LSEQ_ T29 LSEO<0> oD =
NOTE: C2R = Cable to Rout 23 [IR)-—129 C2R LSEO<0> ¥ 1T29_0_LSCE T29 2 LSCE[ '® T29 LSCE<0> Vany K ISYNC MASTER=T29_D SYNC _DATE=11/01/201(
. = e o ut er — —
CABLE PORT - LINK 1 MDP PORT A - LINK 1 mia -
FEC = Router to Cable . om 129 RIC C P<i> 20 | pRT1_T29T P o MPRT3_T29T Pl A8 T29 ROD C P<i> oD = T29 Prinmary (1 of 2)
s 41 (OOTp—129 R2C C Nel> "8 | PRT1_T29T_N PRT3_T29T_N_A6 T29 R2D C N<1> ooy +2 4 .-‘ 74
44 41 [TEy—T29 2R P<1> @ | pRT1_T29R P |2 © | PRT3_T20R P|_6 T29 DPR P<1> am e d} Appl e I nc. . "
4 TEy—T29 Q2R Nel> % | PRT1_T29R N E E PRT3_T29R N4 T29_D2R N<i> T = o ® C.0.0
3a T2 LSEO<1> S | T29_1_LSEO T29_3_LSEQ_& T29_LSEO<1> oo +2 NOTI CE OF PROPRI ETARY PROPERTY:
T2 R LSEO<1 [ H T29 LSCE<1>
o [T-122 @R LsEoxl> T29_1_LSCE | 293 Lsos am - BELERTLAL AR L N S Tre
THE POSESSOR AGREES TO THE FOLLOW NG
a3 | 2C T29 SDA 3 | 129 spA | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 36 OF 110
D> 20 T29 scL "= | 120 sat |1 NOT TO REPRODUCE CR OOPY I T
AAESE s 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 23 O: 48
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Current nunbers from Vendor

=PP3V3 S0 T29P

135 mA (Single-Port)
152 mA (Dual -Port)
EDP: 200 mA

6711 23

CRI TI CAL
s _=PP1V05 SO _T29P oM T_TABLE
2100 nA (Single Port) R ' | vecipo u3600 vocsps | C3744 C3743 * C3745 * 1 C3746 1 C3747
2250 mA (Dual Port) M1 vec1Po T29 veesps LY = et o — ), 10
EDP: 3000 mA C3700 * 1 C3705 1 C3706 1 C3707 1 C3708 1 C3709 M3 | vec1Po FCBGA vocsps | K S 2 S 2 S 2 2 SN 2 S
10UF —— 1UF ——1uF —— 1UF - 1UF ——1UF 9 | vec1po (SYM 2 COF 2) 202 202 402 603 603
20% T 10% - 10% - 1o0% — 1o0% T 10% VOC3P3 T29 |0
63V , , 8.3V , 8.3V , 8.3V , B3V , 63V 11 | vec1po _
X5R Cei Cei Cei CERM VCC3P3_T29 | &2
603 402 402 402 402 402 K13 | vcc1Po — A
» | vecipo T
M1
o VCC1PO
T VCC3P3_DP_RX1 | P7 o
VOgLFO VCC3P3_DP_RX1 | F®
C3701 ¢ 1 C3710 1 C3711 1 C3712 1 C3713 1 C3714 -
. LN 4 | ™5 | vec1po_PE C3753 ¢ C3752 * C3751 * C3750 *
10UF 1UF 1UF 1UF 1UF 1UF VCC3P3 DP TXRX L7
20% —— 10% — 10% — 10% 10% 10% 15 | voc1po PE _DP_ 1UF —— 1UF —— 10 1UF
ol [e &R 2 & 2 & 2 & 2 &l s - vocspa_op_TxRx |71 ST 2N ST e
603 402 402 402 402 402 VCC1P07PE - - 2 Cerv 2 Cerv 2 Cerv 2
£ | VCC1PO_PE > 402 202 402 702
F10 | veCc1PO_PE
= 12 | vCeC1PO_PE L
Gl4 | veC1PO_PE
o R _| vDD1PO_DP_RX1 VDD3P3DP_PLL [ P23
R0 | VDD1PO_DP_TXRX
1 C3720 1C3721 1 C3722 R12 | vDD1PO_DP_TXRX C3760 1
1UF - 1UF —/— 1UF 1WF ==
10% — 10% T 10% 10% -
, B3V , B3V , 63V 6 3V
CERM CERM CERM CERM
202 402 402 202
L L3770
R3730 FERR- 120- OHM 1. 5A
a7 YN
1 2 PP1V05_SO_T29P VDD DPPLL R4 | vDD1PO_DP_PLL VCC3P3_DP_TXRXBI ASgel1® PP3V3_SO_T29P DPBI AS S 2
M N LINE WDTH=0 4 nm M N LINE WDTH=0 4 mm
1/5;/SDW MN NECK W DTH=0 2 mm MN NECK W DTH=0 2 mm 0402
A VOLTAGE=1 05V 1 3730 3770 1| VeTAE=s 3V
—— 10UF 2. 2UF ——
T % o IV — 2T
2 CERM X5R Vvss VSSBP CERM
0402 1 Jio VSS VSSDP T9 402 LF
£ 212 |vss sSpp | Tt €L
= 914 | yss VsSSP |18 =
L8 |vss vssop |7
L10 VSS VSSDP V17
L2 |vss VvSsDP |
L4 Ivss VSSDP |V
™ |vss vsspp |V
N10 VSS VSSDP W0
M2 fvss VSSDP |2
N14 VSS VSSDP w4
vsspp |7
VSSDP | _A%2
B1
VSsPE
VSSDP_PLL | T3
B3 | VSSPE D SSDP_
B | vSSPE VSSPE | O
B7_| VSSPE 6 VvsspE [ F11
B9 | VSSPE VSSPE |13
B VSSPE VSSPE |15
B3 | vssPE VSSPE | _F17
B15 | VSSPE VSSPE | &8
B17 | vssPE VSSPE |20
B19 | vssPE VSSPE | 216
<18 | vsSsSPE VSSPE |18
<0 | vssPE VSSPE | 220
o | vssPE VSSPE | 116
D8 | vSSPE VSSPE |_L18
> | vssPE VSSPE | 20
o7 _| VSSPE VSSPE |_Mi6
> | vssPE VSSPE | M8
o1 | vSsPE VSSPE | 20
o013 | \;s5pE VSSPE |_Ri8
o5 | vssPe VSSPE | R0
| 07 | vSSPE VSSPE |8
E18 | vSSPE VSSPE | 20
£20 | vssPe VSSPE | W&
| F7_| vssPE VSSPE |20

slide (<REDACTED> power neasure 1.ppt),

enmi |l ed 6/21/2010, TDP @ 90C.

ISYNC MASTER=T29 D
TTILE

SYNC _DATE=03/ 17/ 2011
—

T29 Primary (2 of 2)
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CAESAR |V 1.2V |

CAESAR |V PONER ENABLE CI RCU T

NT. VR CMPTS

1298

— =PPVDDI O ENET_CLK 2

— =PP3V3 S3 ENET PHY FET 7 25 26

26 25 7 =PP3V3 S3 ENET PHY FET

CAESAR |V ACTI VITY LED

PP3V3 S3 ENET PHY FET

CRI Tl CAL
1.3800 PLACEMENT_NOTE=PLACE L3800 CLOSE TO U3900
4. 7UH 0. 8A
LYY Y L2 ENET SR LX ., pivas
PCAA031B- SM NE . ~ 0
mﬁ@g%@ﬁﬁ& oMM 20 6_=PP3V3 S3 ENET PHY s N >
BTCHREPE-TRE A
a 1%853 850 805
10K FDCB06P_G
T6

ENET_SR_VEB

o
NECK VY, 9TH=01 W

it
258
xG
a
(6]
9]
os]
[}
w
Gi I:
I
1

- =PP1V2 S3 ENET PHY 2
5
1/16W —— 0. 1UF ©
i T & 3852
2 2
PP]E%/EZ S3 ENE'&I'. SIR%TREG R?O%EZ X7TR CERM oaor
3825 |1 C3827 |1 C3828 |t1C3829 |1C3830 |[:C3831 1C3826 VOLTAGEST. 2V = 2 ENET PVR ENQBLE L 7 H 2
%OOUF ——0.1UF /-0 . 1UF —/—0. 1UF ——0. 1UF —— 0. 1UF 0. 1UF 5%
% —T— 10% —1— 10% — 10% — 10% —1— 10% 10% 1/16W
6, 3V 5 18v 5 18v 5 18v 5 18v 5 18v 5 18v M LF
X5R X5R X5R X5R X5R X5R X5R 402
603-2 402 402 402 402 402 402 ENET PWR EN L
PLACENENT_NOTE=PLACE CLOSE TO L3800 PLACEMENT_NOTE=PLACE CLOSE TO L3800
R3801
20 [T ENET PWR EN 1 0 2 ENET PWR EN R_1
5%
1/ 16W
M LF
402
R3802
42 40 35 2 2o TRY—PM SO_EN 1,\/2/\/2
1/5:/6°W
M LF

402
ADDED TO PREVENT SYSTEM UC WATCHDOG EVENT

1295

) ENET CLK25M XTALO o TP _ENET XTALO
1297 -

ENET_CLK25M XTALI

REDE VY PEES: 9 M

NErTaBATE N TYPE=SW TCHNCDE

SYSCLK _CLK25M ENET ,,
VAKE_BASE=TRUE

25[T ENET TRAFFI CLED L — ENET _LED ACT L

DEVEL OPMVENT
'R3815
330

5%

1/16W

M- LF

2402

L ENET_ACT

A DEVELOPMENT
Szz:LED3800

GREEN 3 6MCD

K 20Xl 25MM SM

SI LKSCREEN: ENET ACT

SYNC DATE=09/16/201

SYNC MASTER=K62

™ CAESAR | V SUPPORT
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5

4

BCMb7765 ENET SR pins are internal
I f disabled: Ckay to float VDD, VDDP & LX pin.

1.2V switching regulator. See note f
VFB nust al ways connect

or SR_DI SABLE bel ow.
to =PP1V2_S3_ENET_PHY.

=PP1V2 S3 ENET PHY ;5

I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Speci al Star routing needed on these pins. Decoupling on Pg 37.
281mA (1000base-T max power, Caesar |V) R3901
26 25 7_=PP3V3 S3 ENET PHY FET . 1,\/2/\12 ENET 3V3 S3 SR IN
SW TCH NODE-TRUE
5% DI DT=TRUE ~ 1.C3980 |t C3981
o W o oo 0 TUF—— 0. 1UF
402 MN NECK WETH 0 2 M 169 o) o R Lx
Tl 2 2 R NE 25
+ C3979 G T CAL }3; Z‘1‘82 Internal 1.2V Switching Regul ator pins.
Z_7UF L3900 ENET SR VFB ORI T CAL
> % FERR- 600- OHM 0. 5A ad R3900 > 13920
603 1 2 __PP3V3 S3 ENET PHY XTALVDDH AR A 2 ENET XTALVDDH FERR- 600- OHM 0. 5A
TN LLNE W OTFEO 4 M\ ——5 R W orres &
o ValraGes BvTee 2 m C3900 * yiew M NEGK WDTHSO 2 mm PP1V2 S3_ENET PHY AVDDL L 2
- 0. 1UF Vst M N NEGK W BTH-0 3 1 M
10% VOLTAGE=1 2V
xR cERM 2 C3921 * 1 C3920
CRI Tl CAL 402 0. 1UF —/— —— 4. 7UF
L3905 = eV 63
FERR- 600- OHM 0. 5A xR g * * g o cElsTEIJEASL
1Y Y L2 _PP3Vv3 S3 ENET PHY BI ASVDDH FERR- 600- OHM 0. 5A
M N LTNE W DTH-0 4 mm —
M M N NECK WDTH=0 2 nm " s PP1V2 S3 ENETPHY BCI EPLL 1 2
VOLTAGE=3 3 C3905
0. 1UF MN REGK W BTHES 3 i M
igzn VOLTAGE=1 2V
2 X7R CERM C3926 * 1 C3925
CRITI CAL 02 U, —= == ]
L3910 = 16V e
= 2 2 CRI TI CAL
R3942 |'S A LEAKAGE PATH, SO RESI STCR FERR- 600- OHM- 0. 5A TR oy dos 13930
VALUE |'S SMVALL. EN A Y ) 2 _PP3v3 S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
- M N LINE W DTHE0 4 —
20 6_=PP3V3 SO ENET PHY EY M NECK WOTH-0 2 m R3910" 1 3910 1 3911 N . PP1V2 S3 ENET PHY GPHYPLL 1YY Y L2
4 7K 0. 1UF 0. 1UF MIN RECR W DTH=0 2 M sm
N 5% 10% g% TAGE=1 2V
942" yasw C3931 * 1 €3930
Current P 02, 0 1F —— 4. 7UF
Limting 5% i6v , 8.3V
Resi st or el = xR GgRn XSk cerM
02, _ X
e b4t s
0 R3940° 'R3941 1 C3917 |* C3918 (3915 * 1 C3916
ENET_VMAI N CTRL 1 2 4. 7K 4. 7K
» D A% 5ot 5 3|8 & S S| of 3| 3| o S[3(S | | G| C3936 * C3935
5% 1/ 16W 1/ 16W 2 0. 1UF —— 10UF
W o2 o2 AVBDH g 3 & woin 7 g o v 8%
402 2 2 g8 >8 > é g xR Ch 2 2 S
E o | )] o > a 402 805
g vy 0 -
C3950 3 % 2
0. 1uF OM T_TABLE T3 =
a6 7¢oom}—PCOLE_ENET 2R N 1|2 _ - B S
ot 900 &
160 C3951 ENET VMAI N PRSNT 20 [ VWA N_PRSNT po eney BCVB7761A0KMLG TRDO_P|_28 ENETCONN MDI_P<0> 27 a6
PCl E_ ENET_D2R P o ?A|luzF FN TRDO_N|_29 ENETCONN MDI_N<O> 27 a6
4° 70} | 4PCI E ENET D2R C N &5/ POE XD N TRDL_P|_32 ENETCONN MDI_P<1> 27 a6
lo% 16PCI E ENET D2R C P &L |{POETTOP TRD1_N_31 ENETCONN MDI_ N<1> 27 a6
XR 34 ENETCONN MDI_P<2>
C3955 02 16PCl E_ENET_R2D P - 22| PCE_RXD_P TRD2_P) e
0. 1uF - = N — TRD2_N_35 ENETCONN _MDI_N<2> 27 a6
| 1sPCl E_ ENET_R2D N - 23| PCE_RXD N -
4 7 [R)—PCLE ENET R2D C P 1|2 - = — TRD3_P|_38 ENETCONN P<3> 27 a5
!ol 15 22T PCl E CLK100M ENET P - 20 | pal E_REFCLK_P TRD3_N_37 ENETCONN MDI N<3> 27 a6
1ov %3?5':6 40 22T PCI E_CLK100M ENET_N 19| PCE REFLK N
202 - u 3 - ENET WO ENABLE
4 7 (ry—PCOLE _ENET _R2D C N 1] ]2 0 ns) ENET_RESET L - 64 PERST*  (1pD) 2 GrIo0 - oD
ENET_WAKE: PCIE || e =
7
R39 ;g:z 22400} ENET CLKREQ L - CLKREQ* (cn)
20 7o =ENET_WAKE L A RN 2 202 ENET WAKE R L o~ qWKE (@ E’\ErR‘é‘Aé(géGD' o
Se t 5%
(See note) e ENET LOw 5 AN 2 SENET WAKE L 726
- NKOEF T > PVWR - LOW PWR (1#D) /\/S\%/\/ 0D
- 1716w
Mist isolate from PCle WAKE# if PHY ENET SMB CLK — 4| sB_cLk M LF
is powered-down in S3/S5. Standard ENET_SMB DATA -~ S | SMDIPATA (1rD ENETM
N-channel FET isol ation suggested.
ENET_SCLK G=p—28 [1SCLI/ SPDLOOOLED*
I'f PHY is always powered then alias 2525@ ENET_M SO ~ " a4ll's ~fEEDATA
=ENET_WAKE_L to PCl E_WAKE_L. " 0 ENET MCS = 45 0cor/ LIRKLED 2
ENET CS L 23| CS3/ EECLK ~
26 LB B
TP _ENET_SPDI0OLED L = 484pSPD100LED (o)
25¢o0T—ENET_TRAFFICLED L > 474 TRAFFI CLED* (o)
ST ENET_CLK25M XTALL - 13| XTALI
e
=5} ENET_CLK25M XTALO -4 XTALO
ENET_RDAC 28| RDAC
. [ THRM_PAD
PHY Non- Vol atil e Menory 1R3965 2
ROM cont ai ns MAC address, PCle config %%24K
info as well as code for Bonjour proxy. :ﬂ/zlﬁ‘é\/ —
Avoi ds need for EFI to programat startup. 2402 \
(Required ROM size 1 Mit)
26 25 7 _=PP3V3 S3 ENETJ PHY FET = \
R3993* R3992!
4. 7K 4.7K © 1 C3990
5% i
e bl o =
U3990 e ¥
R3904 MASPELO o2
2s [ry—ENET_SOLK _1,\/2/\/2 ENET SCLigR 2 |c OM T_TABLE I g ENET MOSI_ ¢y e
506402
2 [y ENET CS L [t - 4 s+
8 - o ENET M SO 26
ENET SWP L 5w -5 e
= 9 NOSTUFF
ENET SRESET L 3 JRESET* 'R3990 |['R3997
VSS 4. 7K 4. 7K
~ 5% 5%
NOTE: Pul | -down on SO plus internal pull-ups on wew wew
other 3 SPI pins configures ENET for the 2402 2402
Atmel AT45DB011D (1Mbit) ROM If a different
ROM i s used then the straps nust change.
NOTE: ENETM requires Sl pull-down instead of SO =

396mA (1000base-T, Caesar

SYNC_MASTER=TONY.

SYNC _DATE=10/01/201d
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CRI Tl CAL
T4000
LFE9249APF
i Rreist sa MCTH 24 _ENETCOWN MCTO
46 26y ENETCONN MDI_P<0> 2|TD1+ |1(.:T: 1CT | MX1H 23 ENETCONN MDI_T_P<O> ey 27 4
46 26 Pry-ENETCONN_MDI_N<0> 3lton- % w22 ENETCONN MDI_T_N<O> ey, 27 46 ﬁTISAOL
4|TCcT2 MCT2|21 ENETCONN MCT1 RRJ:AA?E;JT 29
| | ENET_MDI
6 20 CB) ENETCONN MDI N<1> 5|TD2+ [1CT: 1CT MX2+ 20 ENETCONN MDI T N<1>E 27 a6 P i ENETCONN MDI T P<0> 1 o| TRaNPO
: 4 27C@ry—ENETCONN MDI_T N<O> 2] o TRAN NO
46 26y ENETCONN MDI_P<1> 6|To2- % L wxe- 19 ENETCONN MDI_T _P<1> sy 27 40 10 27y ENETCONN MDI_T P<l> 3 ol TrRan PL
4 27CEyENETCONN MDI_T P<2> 4] o TRAN_P2
7|TCT3 MCT3[18 ENETCONN MCT2 1 27 ENETCONN MDI T N<2> 5 o| TRAN N2
ENETCONN MDI_ T N<1> 6 u
40 20 Pr)-ENETCONN MDI_P<2> 8|TD3+ [1CT: 1CT | X3+ 17 ENETCONN MDI_T P<2> ey 27 46 e 2B O TRAN_NL
5 M 6 27BI) ENETCONN MDI T P<3> 7 o| TrRaN P3
b 46 27, ENETCONN MDI T N<3> 8|, TRAN N3
46 26 Pry-ENETCONN_MDI_N<2> 9|TD3 M Lwxa- |16 ENETCONN MDI_T_N<2> ey 27 46 La:img L
9
10|TCT4 MCT4|15 ENETCONN MCT3 —100] ssll ,I\%D
6 26, ENETCONN MDI N<3> 11[TD4+ |1cr 1CT MX4+H 14 ENETCONN MDI_T_N<3> g 27 46 514-0779
46 26y ENETCONN MDI_P<3> 12 [TD4- MX4-[13 ENETCONN MDI_T_P<3> rmrmy 27 46
15750071
PLACE C4001/2/3/4 CLOSE TO PINS 1/4/7/10 ON T4000!!
ENETCONN TCT, 'R4000 |'R4001 |'R4002 ['R4003
705/3 705/3 705/3 705/3
C4001 C4002 C4003 C4004 /6w /6w 6w /6w
M- LF M- LF M- LF M- LF
2 2402 2402 2402 2402
5 1 v 5 éE\F{ 5 1
o5 402 402
E N
M N LI'NE M
= M N NECK WDTH:O 2 mm
E C4000
NOTE: Check with PHY and Magnetics MFR to determine what to do with center taps. \ :_1 00PF
2 %ER
1206

NOTE: BOB SM TH TERM NATI ON FOR EMC.

SYNC MASTER=K62

SYNC DATE=09/16/201

TTILE

Et her net

Connect or
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7 M I1/0 =PP3V3 SO FWPHY s 28 29 30
o 138 mA
4120 ¢ 4121 * 4122 ¢ 4123 ¢ c4124 +
1UF —— 1UF —— 1UF —— 1UF —— 1UF
100 —— 100 — 100 — 10% —— 10%
% % N B %
203 203 203 203 203
CRI Tl CAL
£ L4130
L 120- OFM 0. 3A- EM
114 m Firewre PHY PP3V3_FW FWPHY VDDA LYY YL
M N LT NE W DTHEO 4 T
M N NED_( ‘W DTH=0 2 MM 0402 LF
C4130 * C4131 * C4132 3| VTR
1UF —— 1UF —— 1UF ——
100 —— 100 —— 10%
'SV 'SV 'SV
CERM 2 CERM 2 CERM 2
402 402 402
K18 has 0.475-ohm upstream of L4110
CRI TI CAL CRI Tl CAL
£ L4135
N : = 20- OHMH 0. 3A- EM
o _=PP1VO_SO_FWPHY 120- OAM 0. 3A- EM 1
135 m Y Y Y 2 PPivo Fw FweHY AVDD L 20 miPd e 35r0es 34 YR e Ser Des o PPIVILEW FUPHY VP25 LYY Y L2
0402/ LF M N RECK W DTH0 3 M M'NIRECK WBTH=0 2 M 0402 LF
e 1 C4110 14111 '
UF
110 mA Digital Core 0 M VReg PVWR
14100 14101 14102 14103 14104 1 C4105 1 C4106 Cc4141 * 1 C4140
— 1uF —1uF 1UF L 1uF — 1uF — 1uF 1UF 0. 1UF 1UF
To% = 10% 10% T 10% T 10% T 10% 10% 200 10%
S 8% S 8% S PR S 8% S PR S 8% S 8% w7 S 8%
e e e e e e e cERv e
55 55 955 55 955 955 955 203 55
PLACEMENT NOTE=Pl ace C4170 close to U1800
1 PLACEMENT NOTE=Pl ace C4171 close to U1800
APN: 33830753 -> 25%8&1{5&%&:%95 ] I I O T O I B e g 040133;}}““ POE FWR2D C N am e
" 10% X5R 402
DD10 ~—— VDD33 ——— »—VDDH~— ~VP~ VP25 VREG PWR C4171 1| |2 1v PO E FWRD C P e
ov T_faeLe 0. T0F .| [ren 200 <™
NCx—BL2 IATBUSB R PCIE_RXDON ™ g 1 POIE FWR2D N 10%
>(_A13 IATBUSH PCl E_RXDOP|NZ - 4 PCLE FWR2D P
Mo ATBUSN uagoo PCIE_TXDON N & 1 POE FWD2R C N CAL175 1| |2 v POE FWD2R N 7 a6
NCx*——== - - 0. TOFio%] | oD
FV643 PCI E_TXDOP|_N & 4 PCIE FWD2R C P X5R 402
29 [Cy—FW PHY_DSO - F12 |DSO (I PD) NT-19 ] ] CA176 1|2 1v poE FWD2R P
pAiE" BGA oD 7«
2 [Ty FW PHY_DS1 512 |DS1 (I PD) NT-20 REFCLKN_1 PAE QLKL00M FW N oo 0. T0F10% | [reon 402
Pi E13 d A =
20 [Ty EW PHY DS2 - DS2 (IPD) NT-21 PCl EXPRESS PHY REFCLKP[ 10 PCI E_OLKI10OM FW P am = < FLAGEVENT NOTESPLACE Si178 GLGRE 10 U1100
9@y FWPO TPAN gy B [TPAON
—
2 FWPO TPA P 8 |TPAOP NT-4 (IPUTCK M g0 TP FW43 TCK
20 gy FWP1 TPA N = |TPAIN NT-3 (IPUTDI L2 o TP FW43 TDI
3 pdl
nEy EWPLTPAP g wlTPAIP TEST CONTROLLER o 100 7o Fvess o =PP3V3_S0_EVPHY o0
-
2@y FWP2 TPA N o= [TPA2N NT-1 (1PUTVE M gu TP FV643 TMS
0 EryFWP2 TPA P 2 [TPA2P 1394 PHY i i
20qEyFW PO TPB N g2 | TPEON NT-2 (1PU) TRST* M. g FW643 TRST L R4165" 'R4166
20y FW PO TPB P gy | TPEOP 10K 10K
2B FWPLTPBN g ® [TPBIN 118w Tiow
FWP1 TPB P % |TPB1P NT-10 (1 PD) b5 62"
D G—p——| - « 2 2
20 FW P2 TPB N 5 |TPE2N NT- 12 (1 PD) WAKE* )2 g FWPMNE L o
s _PPVP_EW PHY CPS e gy i FIXE TYPO N Svvea REGL NREGOLT| 012 g FV643 REGCTL
PLACENENT NOTE=Fl ace ¢ ose 1o U4100 810 D . POVER MANAGEMENT \ VAUX_DETECT| &g FW643 vAUX DETECT
R4160" 20 FW PO_TPBI B7_|TPBI ASQ, FIXVEI'!  TYPO I N SYMBOL VAUX ENaBLE _ VAUX_DI SABLE| D2 TP_FW643_VAUX_ENABLE
200K 20 FW P1 TPBI AS S _|TPBI AS1 NT- 13 (OD) CLKREQN_L2 FW CLKREQ L 22 'R4164
116w ngEry FWP2 TPBIAS gy [TPBAS? 10K
Yabs Tiew
2 FW643 RO Bll |RD M LF
, 402
FW643 TPCPS 510 [TPCPS NT-16 (1PD) SCIFOLK @ o TP_FW643 SCI FCLK
NT-14 (1 PD) SCI FDAI NGt TP_FW643 SCI FDAI N 1
. ot Sl F T e =
4150 RA4150 Z\F,’@Z;B :wm REE - ': REXT*TREE NT- NT-17 SCIFDOUT| HL__ g TP FW43 SOIFDOUT =
22PF 3 _ - F2 TP _FWe43 SCI FMC
1]z . FW CLK24P576M XO 1,\%/2\/2 FW CLK24P576M XO R i [xo NOTE: NTN;X notes Zho"" NT-15 (IPD) SCFMR =2 gu TP FVB43 SCIEPMC
! o EWCLKR4PST6M X && o a3 lxi NT-9 NAND tree oragr.
555’(; CRI Tl CAL %/Fls\év
Go © Y4150 402 TP_FW643_SE -3 |SE (1 PD)
a02 %:ﬂ: 24 570 R4161'| |[‘R4170 TP _FW643 SM a3 |SM (1PD) e CEr e NT-7 B FV643 Sd. =
B VHZ = i ey —S— CON 3 ML
CAL51" = T, s e s et g TP FW643 MODE A > Z|MODE A (1PD) NT-18 NT-6 SDA qup UG4S SDA =
2 b e TP FV643 CE - L2 |CE (1PD) -
Il . 402 5 2402 TP _FW643 FW620%k D220 FV620* (I PU) M SCELLANEQUS
- TP_Fw643 GASI EN o1 |3ASI _EN(IPD) NT-11
Goo! TP _FW643 A AL0 |AVREG CHI P RESET NT-5 PERST*|yM g FWRESET L Pk
= TP_FW643 VBUE w13 |VBUE
A FWAR, PUNRST L KI3|FW RESET* (IPU) NT-8
RA162° 2o EWB43 OCRIO CTL g 312 JOCR CTL_VI1O
14162 313 |OCR_CTL_V12 ( Reserved
External power-on reset (IPU 100K): 470K 0. 33UF NCx——OCR_CTL_ ( ) - G vss
Per LSI, R4162 and C4162 can be NOSTUFF -> 118w 0%, .
v Le 2 CeRM XoR of a[ 5] 8] of zf of ] z[ e[ &[] of 2] o of o[ of =[ ¢ =[ 2] o[ =[ < o] o[ [ ¢f <] ¢ [ 5] ¢] g o
402 5 402 B T 3 T 3 g ot
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FW543 1. 0V GENERATI ON

CRI Tl CAL
200
BCP6916DG
SOr223- 4
PP1VO SO FW VDD —_— =PP1VO_ SO0 FWPHY
| I NET PACI NG |Yt|é3W\EF
\ e o 2PPOVE SO FUHY . A 1C4210 |1 C4211 |1 C4212 [ 04213 [RERE o
X I —L o UF 0 iUF = T00F T L ToUF M N-RECR W &
2 2 CERM
1 C4200 |1 C4201 §05- 1
—— 2. 2UF ——2, 2UF
-1 20% -1 20%
2 G 2 G CT TO CAPS WTH 0.4 SQ I N HEAT SI NK
402- LF 402- LF
RA200
1 75 2

1394 PHY

30 20 28 6 =PP3V3 SO FWPHY

28

FW643 GU D ROM

28

DATA/ STROBE OPTI ONS

BUTTYONLY ONE | S USED. NO STUFF MEANS THAT
ASSERT/ ENABLE DATA STROBE ONLY MODE, FWs43

HAS | NTERNAL 100K PULL- DOANS; ONLY" PULL- UPS NECESSARY.

NOSTUFF
1R4255 'R4256 1R4257
10K
5%
1/ lGW 1/16W 1/ lGW
ME- VE- LF v
2402 402 2402
20 EW PHY DSO
25 EW PHY DS1
THERE ARE THREE FI REW RE
25 EW PHY DS2 IT 1S IN BILINGUL MODE PULL-
1R4258
1/ lGW
ME-
2402

. . =PP3V3 SO FYBHY 428 20 5o
R4298 R4299
§ 4, 7K 4
5%
1/ lGW 1/16W
M- M- LF
2402 2402
\(e.0f
OM T_TABLE 3
E27 NC2|
FW643 SDA 5
SO E1/ Né1| 2
FW643 SCL 6 0/ Noof &
w4290 7
M24C02- WWNB TPHF ©
Sc8
Vss

s EW PO

(,LI
MN LI
MN

Term nati on
Pl ace close to FireWre PHY
TPBIAS
Aoy Bty wl
RESK WBITES i
nCA250 R4250' |'R4251
04 33UF 56.2 56.2
1% 1% 1%
2, CERM XGR Ry e B
102 402, 402
.« EFWPO TPA P — EW PORTO_TPA P w 4«
.« EWPO_TPA N = VAKE BASESTRUE EW PORTO_TPA_N s 4
.« EWPO_TPB P = WAKE BASE-TRUE EW PORTO_TPB P o «
. EWPO_TPB N — VAKE BASESTRUE EW PORTO_TPB_N s 4
= TRE BASESTRE
S| GNAL_ MODEL=EMPTY 1RSI4.G2\1A§’3M:DEL:EWTY
R4252*
56. 2
1% 1/ 16W
1/16W
M- LF 2402
4022
—4
EW PO TPA Cl
'R4254
C4254 1 4. 99K
220PF —— 3 1%
28 MESLF
cERm 2 402
402

2ND & 3RD TPA/ TPB PAI R UNUSED

2 FW P1

TPBI AS

NC FW PORT1 TPBI AS

20 FW P1

25 FW P1

TPA P

TPA_N

VAKE BASE=TRUE
NO TEST=TRUE

NC FWPO?Tl TPA P

NC_FW PORT1_TPA_N

2 FW P1

2 FW P1

20 FW P2

TPB P

TPB_N

TPBI AS

MAKE BASE=TRUE
NO TEST=TRUE

NC FWPO?Tl TPB P

NC _FW PORT1_TPB_N

VAKE BASE=TRUE
NO TEST=TRUE

NC FW PORT2_TPBI AS

20 FW P2

20 FW P2

20 FW P2

20 FW P2

TPA P

TPA N

TPB P

TPB_N

MAKE BASE=TRUE
NO TEST=TRUE
NC _FW PORT2_TPA P
VAKE BASESTRUE
NO TEST=TRUE
NC _FW PORT2_TPA N
VAKE BASESTRUE
NO TEST=TRUE
NC FW PORT2_TPB_P
VAKE BASESTRUE
NO TEST=TRUE
NC FW PORT2_TPB_N

VAKE BASE=TRUE
NO TEST=TRUE

NOTE: AGERE' S RECOMMVENDATI ON FOR UNUSED PORTS

SYNC MASTER=K62

SYNC DATE=09/23/ 201

T

FireWre:

1394B M SC

d} Appl e I nc.
®

TG O e |
| 051-8774 I D
C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THELH V\FCRI\IATI ON_CONTAI NED HERE| N I'sS THE
ARY PROPERTY OF APPI
THE PCBESSCR AGREES 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

42 OF 110
29 OF 48

2

1




CRI Tl CAL =PLACE CLOSE TO D4300
POUR COPPER TO SI NK HEAT F4301 W:’\'}EONBWE PL
CRITI CAL 0. 3AMP- 60V : 2 PPVP_FWPHY_CPS oy =
12 VOLTS 350 i 2 o W Vo o
FDC610PZ VOLTAGE=12V
14 WATTS MAX PER PORT SsoT6 SMDO30F- SM
%‘ng%"L POUR COPPER TO SI NK HEAT RITICAL RITICAL
) CRI TI CAL L4
ws _=PP12V_SO_FW PP12V_SO_VG OK 19,33, | piov FwWR 2300 D4300 399 rerr 5280w D
MY VRS O o MR WETES T FDC510PZ ! ANP- ,
VN e W A== ssore P12V _FWCL 1 N2 P12V_FW D 1 % 2 FW PORTO_VP_F . 1YY FW PORTO_VP
M- M N LINE WDTH=1 7MVI |* LT M N LINE WDTH=1 7MV M N LINE WDTH=1 7MV sMm M N LINE WDTH=1 7MV
2512 M N NECK W DTH=0 5MVi M N NECK W DTH=0 5MVi M N NECK W DTH=0 5MVi M N NECK W DTH=0 5MVi
© VOLTAGE=12V CRS08- 1. 5A- 30V VOLTAGE=12V. 603 VOLTAGE=12V VOLTAGE=12V
< - FAST NON- RESETABLE FUSE
J_}_ = TH'S FUSE WLL NOT BLOW ' 9403;_%9
it = 3 NOSTUFF I T I'S HERE FCR SAFETY ONLY > g SHOULD BE DONE AS A POAER STRI P( SUBPLANE)
4301 5.1V D4305 xR,
MVBT2907AXG @ D301 1 MVBDO14XG
HONSbOOKR MVBZ52318XG 2 sor23
sorz3 T
~ @ L L
R43%2
SL 1K 30 FW CURRENT LIM T _—
8w RA301 PORT O
1y %%GKW FW TURNJON V 1394B
W |'R4302 'R4303
2 15K 20K CRI TI CAL
FW CURRENT_LIM T_Q 1/ 10W 1/16W J4300
80| FVB- PL- J59
3 3
R)
WeT2 T e () EW FET LINEAR LIM T OUT e <o w0 50 20 g FW PORTO_TPB_N Lo o™
sor23 FWFET LINEAR LIMT IN gm0 W P 0 TPB P T -
2| PLACE CLOSE TO COMPARATOR 46 20 29 TRy R o o} ?
1
1 c4302 |'R4307 Nox— 1 osanc C
- Q1UF o 6
2] o i w00 gy FW PORTO_TPA N o dwe
402 2 FW PORTO_TPA R 5
' 1 0 2 cory EW PORTO_TPA_P T L
= 10
NOSTUFF 11 ] SSII %D
D43802 D
R4304 + L 3321 i
BAS40XG TUF L 514-0778
1 F00K, FWFET LINEAR LIMT FB 1 N3 0.00 }JS%_
5% 11 AREF needs to be isolated fromall 5}(,,2
%4/:15‘;2’ 20 s =PP12VoS0_FW Sqpe3 I ocal grounds per 1394b spec 402
42 When a billingual device is connected to a L4
beta-only device, there is no DC path £
1 04304 between them (to avoid ground offset issue) s -
RITCA | s Dt R4335:| |+ C4335
+ 2 $8¥ erm BREF shoul d be hard-connected to |ogic 1M 0. 1UF
w300 402 X . . 106 19%
ground for speed signaling and connection 1/ 16W 2 5
V893 | L W %51
5.1V 6 | _SQ-HF . = i
D4303 L ]e] >——xnc <
R4305 5 ; I
FWCURRENT_ LIMT 4 2 FWCURRENT LIMT R 3 1 FW CURRENT LI M T RD. 2 |-
SOy
5% N soprmyFWFET LINEAR LIMT IN 3 +i‘> = W EET_LINEAR LIM T_QUT ooy <0
Ly MVBZ5231BXG
402 G\D
4
PLACE CLOSE TO COMPARATCR ‘RA306 B
C4305 1
2. 2UF —— %\’QOK =
10% —— 1/ 6w
16V VF- L
X5R 2402
603
= = ====="="=-"-"1=-"="=""=======®====@=*==@=@=-"=@=@=="="""+3FBEF"W;&Mq@ T ®TSSEBR¥F " B 2B " EERERE 'I
' ACTI VE " LATE VG' % ESD PROTECTI ON
' —
'
' 1+ o _=PP3V3_S0_FWPHY Q X
! 1
' 4350 l .
, 0 IUF | .
! PLACEMENT NOTE=PLACE L4350 CLOSE TO J4300 X7R c%%\'ﬁ," 2 .
' o .
'
' U4350 = '
| TPD4S1394 '
. TP_FW LATEVG VCLMP 3|, \p CHLTLIPCAL b1+l 8 FW PORTO_TPA P gy 20 20 40 !
FWPWR_EN 4 p1-| 7 FW PORTO_TPA_N B 20 %0 46 '
: ! FUPVREN ool 6 FW PORTO_TPB P oy ' SYNC VAGTER=KG2. SYNC DATE=00] 23/ 201 A
NOSTUEF 29 30 48 X e
' 11R§-0§<50 @D D2-| 5 FW PORTO_TPB N CED 2 %0 4 . FI R RE NE
' ° TR TOTEE .
'
' Vel O 051-8774 | D
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CRI TI CAL
FERR: Ll42gzc(ls—|l\/l- 3A VOLTAGE=3. 3V
3 - MN LINE W DTH=0 6
s 32 51 6_=PP3V3 S5 _USB 1(YYY Lz M N NECK WDTH=0 2 VDDPLL3V3 HL
0603
1 CA511 (1 C4599 1 C4500 [+ C451 . . . PP3V3 S5 USB ¢ a1 s s
0, 01UF —— T00PF ToUF (1)8.%1UF
.|t CA559 2 o8 2 & 2 SeR’ 2 52K cerm 1 C4502 |1 C4503: C4505 [+ G450
—— 100UF 402 402 603 02 0. 1UF 0. 1UF 0. 01UF 0. 01UF
T i ¢ ¢ 187 187 38 38
2 LP¥c 1 L4527 2 X7R-CERM |2 X7R-CERM [2 X7R 2 7R
6.3X5. 5- SV = FERR- 120- OHM+ 3A VOLTAGE=3. 3V 202 202 202 202
M N LI NE W DTH=0
1 2 M N NECK W DTH=0 25MV| VDDA3V3 H1 J_ ®
0603 =
14513 | ca501 $ 04518 |: 04514 |: 04815): 04516 |: 4517 N e o e
0. 01UF 100PF 10UF 0. 1UF VY PEE W DLEEO 25t
i 88k 186‘ 186‘ VDD1V8 HL =1
2 7R 2 CERM 2 M |2 X7R- CERM |2 Xt CERM OLTAGE=T. 8
402 402 402 M N LINE WDTH=0 6MM
o o )\ VDDIVSPLL HL M N NECK W DTH=0 25MM
[l o] of o [ cagp4]: caso: o207 | cibag
CRI Tl CAL . — 0,
109 0% —— 109 09
Y4500 voorss o b o8 0% 3 S 1 S 8% S 1 L AN
24. 000M 60PPM 16PF z % 5 S % X35 cERM GERM {5 CERM CERM
I |1
poy Lo FECC G —
1 CA575 1 CAS577 =
18PF 18PF U4500
i 2 8%, UsSB2517
402 R4573 402 19 | tesT LLP USBDN1_DM PRT_DI S_ML . USBDN1 H1 DM 23 46
. 1. OM2 USBDN1_DP/ PRT_DI S_P1 USBDN1 H1 DP 33 46
= = 43 * CRI Tl CAL
14w * I EEE— RESET USBDN2_DM PRT DI'S_ M2 |3 USBDN2 H1 DM o U
A XTALL H1 61 | XTAL1/ CLKIN USBDN2_DP/ PRT_DI S_P2 | 4 USBDN2 H1 DP oD 34
60
12 02 o SPP3V3_S5_USB CRLLLCAL XTAL2 HL XTAL2 USBDNS_DM PRT_DIS_VB | 6 USBDNS HIWDM gy 3 4
USB NON REMD 45 | SUSP_| ND/ LOCAL_PWR/ NON_REMD ~ USBDNS_DP/ PRT_DI S_P3 | 7 USBDN3 H1 DR, o =
Lo o U o 40_| SDA/ SMBDATA/ NON_REML USBDN4_DM PRT_ DI S_M4 2 uss AUDLO.DM 7 gy 11 4
- E'\¥ g%ljm EB% o3 SCL/ SVBOLK/ CFG. SELO USBDN4_DP/ PRT_DI S_P4 USB AUBIODP  _qoyymy 11 46 R4520 =PP3V3 S5 USB ¢ 31 52 33
s = NGSTUFF ¢ CRITI CAL QS BI4S OgE SIS HS_I NDY CFG_SEL1 USBDNS_DM PRT_DI S_\5 |4 USBICAVERA DM___gorym, 10 4 , 100K,
Anc>5278 cC SQ: A o 4 CFG_SEL2 USBDNS_DP/ PRT DI S_P5 M@ 10 46 5% 1 C4521
£ ez ez e b 1 4520 L 6AR7
3 2|e1/ nat SDAS LED_AL*/ PRT_SWP1 USBDNS_DM PRT_DI S_NB[-===X NC ob g, 1UF 19%
1 6 LED_A2*/ PRT_SWP2 USBDN6_DP/ PRT_DI S_P6 [——XNC = A 1% 2 X7R- CERM
w EO/ NCO " X7R- CERM 402
& |1 4510 LED_A3*/ PRT_SWP3 55  Uss UC DM %85
E 1 g0 W_HL 7w U4512 12C PULLUPS ON P52 LED_A4*/ PRT_SWP4 USBDN7_DM PRT_BFSIN Feg—2 = = 0 oD 0 6 <
T & VRACDZ ENeTPHE LED_AS*/ PRT_SWP5 USBON7_DR/ PRTLDI S_P¥ oD = U4520|° 74LvciGa2
e a5 =™ VSS LED_A6*/ PRT_SWP6 PRIPVRL [ 29 PRTPVWR Hl L SOT553- 5 U4521)s  swaiverciaz
4 LED_A7*/ PRT_SWP7 PRTPWR2 [ 26 o\ 4 1 5C70-5
. PRTPVRS | 23 o\ 5 20 IRy VALL_CHRG ONg 2 | 32 . VBUS DI =
L NCx—22 |LED_B1*/ BOOSTO B o | 20 P4 PR J R
28 | ep B2*/ BOOSTL ioeig 3 L
o ) | PRTPWRS [ 30\ 3
= CFG_SEL[ 1: 0] NCx—2 _|LED_B3*/ GANG_EN a BT
01 -EXTERNAL MASTER \(Z° 32 || ep pgs PURE | 25X NC L ppaso2
11 - EXTERNAL ROM X—5q- DB PRTPVIR? VBUS UC gmy = P450
00 - NO ROM NC><—1GC'-EDfB5 28 Y 1
ssTy—=! 2C USBHUB SCL NCx¢ qLED_B6* ocs1* 327 OC—@Hl L 33 —@ =
w5 (Ery-=12C USBHUB SDA NCx—22dLED B7* 003;* D55 XNC
OCS3* h=2 X NC
ocsa* 2; NC VBUS DNSTREAM ENAB @ 33
OCS5* h— X NC
2332 ;1 6 P3V3_S5_USB ccse* Dgg—XNc CRITI CAL
OCST* b= NC R43/9 RA506
RBIAS| 63 RBIAS H1 1 2 , 100K,
C4540 1 C4542 VBUS_DET | 44 VBUS DET 17w
0. 1UF —— 1 0 1UF - VF- LF
YT T, 18 USBUP_DM| 58 USB HUB UP DMs; 46 402
AT 2 Xi& ceRM USBUP_DP [ 59 USB HUB WP P 46 RfrOSOIQ7
THRM._PAD 1 2
n 5%
USB_BUSPWR_SW s (4o = © iLasw
0 D——= = L °  74LVC1IG32 402 L
U4540 )4 ___UC OR HOST BUSPWR 1 SOT553- 5 =
- o USB_HOST_BUSPWR_EN 2 08 U454 4 (VBUS DET)
3 2 32
3
USB DEV CONNECTOR | DEVELOPMENT CONNECTOR USB MUX
DEVELOPNVENT RA56Q 0 proouctiov
J4590 ME-LE Voge ¥ 1/16W =PP3V3_S5_USB a1 32 33
1543- S7-7F DEVEL CPVENT 402
UH51543- S 4580 DEVEL GPNVENT USB DEV_VBUS L§ 20 31 R4561 o0 Lo
6 FERR- 120- OHM 3A R4580 R4A581 TAAAAST fsEW“: DEVEL OPVENT
;7 | )\ » Uss DRV vBUS F , 27K, | 33K, Ao 5% ] C4560 :
0. 1UF ——
0603 % 5% p—
VBUS| O = USB_DBV_VBUS %4/:51/&"2, N E‘é, JT_ v X7R: cégr?: 2
b | o2 46 USB _DEV_DM 402 402 16 32 USB HOST DP 5 M+ DEVELOPMENT v+ 1 USB HUB UP DP__ 4 4 " a0z
olo —xi B 9299 AR B — - = 3USBlg2(’)ZLE : DE\LJSB /EHUB OPMENT BLE
L701- SM =
| D] O NC A wos __USB DEVE DP 7 |p+ TQFN ggt é FDSTLODNENT CA SYNC NMASTER=K59 SYNC DATE=11/01/201
G\D| O 2| 5| 3| 4 4 3 USB DEV_F DM a1 46 T —— = e
USB DEV_F DM 6 b L
8 o 2 2 - sz ] I — " = USB 7- PORT HUB
[E o PEEE 1YY Y L2 USB DEV F DP_ 41 46 USB MUX CE L8 Joe* seL| 10 USB DEV_VBUS LS , 1 i
DEVELGPVENT o d} Appl e Inc. -
= KEEP R4581 REGARDLESS FOR OR GATE | NPUT PULLDOM RA562 q <) C. 0.0
10K NOTI CE OF PROPRI ETARY PROPERTY:
1
SLP1210N6 a ngpl ;\Ié?}'\RYM IPCN gg\Tr\EAIC}I%IERPElEREI N IS THE
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CRI TI CAL
353276 _=PP3V3 S3 USB L4650
60- OHM EM =PP1VO0_S3 USB .
. PP1VO_S3_USB_AVDD 2 FR |
M N LLNE WOTHEO 38w
: 04160%9 - - 34163;6 MN KECK WDTH=0 2 i M USB_WAKE OPEN DRAI N BUFFER TO BLOCK BACK DRI VE FROM ENET_WAKE
Tl j— pu—
CRI|_4GC4A|6 e - 3230 1630 ;g& 04650 N N 04651 n 04652 n 04653 N 04654 THI' S AVO DS ACTI VATI NG THE RESUME Cl RCU T [_lfi;sgﬁv\f:kE .
2 2 2 2 2 . - P —_— — - — —
0- G oo & b b b b b o L L v o ZPPIVG SO LS :
" o3, L 18V S 18V S 18V L v
e o o o o PULLUP NEEDED IF PME L IS cpszlgRsllNl RAG00*
10K 200
5%
1 i s
PP3V3 S3_USB VDDA — 116w 16w 3
M N LTNE WGTHEO 38 W b2 402
Ui s B : P2\ 4600
) . . . . = 002DW X- G
use PME 0 s\g| g/ 5
C4640 (o7} 1 C4642 1 C4643 1 C4644 1 C4645 1 C4646 1 CA647 1 CA648 1 C4649 C4660 * 1 C4661 1 C4662 1 C4663 1 C4664 1 C4665 1 C4666
10UF —— —L—o0.1uF 0.1UF  ——o0. 1UF o01r —Lo10r —Lo10r —Lo01r o010k 10UF o1 —Lo.1uF 0.10F  —Lo0.1uF 1UF 0. 1UF 4
20% T 0% 0% — i — 1 — 0% — 1% 10% — % 20% T 10% — 0% 10% = % i 10
B oV oV oV oV oV oV oV oV B oV oV oV oV oV 1oV
X5R 2 2 s 2 xR 2 xR 2 xR 2 xsr 2 xR 2 xR R X5R 2 X5R 2 xR 2 xR 2 xR 2 xsr 206R
o0 02 02 02 02 02 02 ’ 02 02 603 02 02 02 02 03 02 .
[ 600
: fs, |2V X
) :
HE BB EERE sl s(8|8]  efels|e| sfs|=8|8| @ASBAVEL o N>
1
PCIE USB RD C P 4600 || Vi g
e 7 D 0. 10F Tow Tov Las PCLE USB R2D P PERP P TABLE pP1| 124 USB_HOST_DP B 31 %2 46
. R a0
E USB R2D N - 123 B DM
47 —PCLE USB ReD C N 4601 |- e POE USB R2 PERN CRITI CAL oM USB HOST D o o2 e
o1k THER i 4600
oP2l 17 e
w7 qoom}—POLE USB 2R P 4602 L Pl 7C9X440SL Dvel 116 S NG =
10% 16V LOFP
0. 1uF e 3% luPoE usB eRC P PETP 4 32 76 =PP3V3 S3 USB USB DEVI CE RESUME DURI NG D3 DRI VER
1 7 (O}—PCOLE USB 2R N 4603 ] 46 PCIE USB 2R C N PETN DP3| 93 __s«NC
o.1r g8 3% o) ove[ 22 Sne w5 5270 ZPP3V3 S3 USB
< 'R4641
PCI E_CLK100M USB P C4604 1|2 PCI E_ CLK10OM USB C P REFCLKP T DP4| 85 100K 2
“ D 2 a b FE—xNC g,
0. 1uF &8 Y 4 PCIE CLK100M USB C N REFCLKN ] 8 DMAL 8 o NC —PP3V3 S3 USB gt s
a6 7 E_CLK100M USB N 4605 1|2 J h : erE 21402
0. 1uF A < OCl x requires pull-up if_unused. | —
32 _USB RESET_MASKED L PERST* g T ool 1) 4 pluse ocl 1 L4 RABG7 1awb2 10K LAAN 2L USB_HOST_BUSPWR_EN o 22_USB_PVE DELAY L 1 o
32 _USB PME L PMVE* » % ocl 2|5 PlUSB oCl2 IL. RA672 402 10K5%1/vv\/21,,5ww F G ||_ 2 e
%, g
3| oasle PIUSB Ock3 L URA6I73 02 10K 7% 2 171w . - %%%
Pl USB_REXT REXT @ E S| caalz PLUSB 6CI 4 RAG74 402 10K 5%1’\/\/\/2 1ow ™ IF 640 °
gz ; S AMNAA HN\ & 3
1 o ¢ < 2N7002E- X- G USB _HOST DM PU
R4604 m 2| poe1| 20 PlUSE POEL L A SoT23- 3 E— ]
1. 43K ﬁ g 3| poez 1 TP PIUSB POE2 L N Sl GNAL_MCDELZEMPTY,
yasw POE3|_12 TP PIUSB POE3 L 2 1.5K
02, O poea| 12 TPURIUSB POE4 L m?v’“v%
Pl USB_REXTRET REXT_GND o - 16w
_ 402
RREF1| 126 Pl USB RREF1 R4681 6.04K LAAAZ
RREF2}. 119 Pl USB_RREF2 RA682 6.04K 1 AANZ 1% 1/16W M LF 402 - .
Rher3 | Pl USB_RREF3 R4683 6. 04K 1 , 1% 1/16W M LF 402 46 32 31 HOS -
LEG EMJ_EN . S SRR RACBS 8.0 A AANE T e o % USB_HOST Dp M N W ZE STUBS GN BUS I N LAYQUT! !
R4605 330 PLUSB IO HIT | 1O HT_I ()] NN —ew e . —
R4606 330 S UTew WL 402 b o | pop | IRQL I o R =7 V1N
5% 1/ 16W M LF 402 IRQL_O 6 % = 35 32 7 6.=PP3V3 S3 USB 200
RA607 330 izpp 2 PlUSB | RI2 | | RQI2_I i 110w
5% 1/ 16W M- LF 402 7R M LF
IRQL12_O ) RA666 402
= SM _O 10K% USB HOST DP PD |
5%
1710w
a5 32 7 6 _=PP3V3_S3 USB MUST BE TIED TO S3 | N ORDER TO WAKE FROM SLEEP =PP: B 67 3235 W LE 6
| R4610 4.7K 1 AAAZ Pl USB MAI N DETECT MAI N_DETECT TEST1| L PlUSB TEST1 R4691 402 330 IAAN 2 116w 2 o 665
s 32 76 _=PP3V3 S3 USB S% /16w M LE 402 TEST3| 65 PlusB TEST3 RA693 4024. 7K 5"’&,\/\/\/2 1 16WF F D4600 . 002DW X- G
R4612 4. 7K 2 Pl USB_EECLK EECLK TEST4| 77 PlUSB TEST4 R4694 402330 °% AAA2 116w P MVBDI14XG ) 2\c e SOT- 363
L R4613  4.7K S% MW M LF 402 by ysp EEDATA EEPD TESTS| 114 Pl USB TEST5 _R4695 4024, 7K5"’i,vv\/z 116w LF 3 A1 USB PME DELAY §
5% 1/ 16W M LF 402 0 TEST6| 66 Pl USB TEST6 R4696 4024, 7K 5"’&,\/\/\/2 1/ 16WF LF s 1
s [—=L2C USBHOST saL SMBOLK (1 Py | 5% VLR sor23 665
%5¢Bry——=1 2C USBHOST SDA SVBDATA % = R4A603 '; 002DW X- G
2 100K SOT- 363
NC USB_PME L 5
TP_PIUSB GPI QD Pl v 20 Pl USB MODEO R4697330 LAMA2 a2 1 N 2 2 USB PVE DELAY L ol ||
TP _PIUSB GPI OL Pl oL 0 31 PlUSB MODE1 R4698330 1 AAAZ S% lew M LF 402 1/ 16W 1 C4606 4
R4699330 5%  1/16W M LF 40 M= LF
TP_PIUSB GPl 2 Pl 2 [} 32 Pl USB_MODE2 LAANZ 402 0. 15UF
TP _PIUSB GPI GB aPl 8 8 8 NG % UI6W W LE 40 S o
TP _PIUSB GPI O4 e=Re% | 144 s NC = e
R4635 330 > TP PIUSB GPI Pl o6 Z 147 s NC
SMB ADDR = $68 | GPI C[ 7: 5] o PRAB36 330 1 A'A2 TP PHUSH cPfcs 40 Pl o6 5 5 NG L
= : R4637 330 1 > Tb plUSY Bl 55 USB PCl E RESET MASK DURI NG AFTER SLEEP TO SUPPORT USB WAKE FROM SLEEP
NN 55— Trew W LF w0z &' 3 g‘ X % v 2 15 =PP3V3 S3 USB .
NC| —
R4624 330 WYY Y B— S— Pl USB SCAN EN SCAN_EN » =2 NC 35 32 76 =PP3V3 S3 USB Pl USB_REV: B
RA625 330 1Az oW °2 _PIUSB JTAG TRST L TRST* 52 NC Pl USB REV: B 4659 1
RA626 330 NN 5% UIW W I %2 b usp JTAG TVB L s —><T<NC REV.EB ) 0.1
5% 116W M LF 402 1p p| s JTAG TCK 78 0. 1UF 16v
K H=—x NC s 51 0 =PP3V3 S5 USB 1% R 2
= TP_PI USB_JTAG TDI TDI 79 - 4 v 2 402
CRITI CAL H—x NC R
2650 TP_PI USB JTAG TDO 00 18 s NC o °° =
- 000M NG Py & e 7aLNCIGas
Pl USB_CLK12M XI 107
= X X NC 54 TOMOU DP HPD QUT, SOT553. 5 s\aRR% 4 . USB_RESET L 1
1| |t Pl USB CLK12M X@ R X0 108 L NG M 4 SPM HPD OR VsSSP HEL M=
[L1. 4X4. 7X4. 2- SM THRM *
14620 | R4621 4621 PAD oy DP A EXT HPD | Pl USB_REV: B ;] PRE ot USB RESET MASK 2
S0PE 5 S0PF Talslalal el alal 2l 2l sl el 2l sl e[ 2 el =l el = 2 R4655" CLK
20 S 20 BT I I I I I e T R e I I = Rt Rt S R g Pl USB_REV: B Pl USB_REV: B
, 50V ) , 50V ca657 1 10K 2 _REV:
CERM 5% CERM 5% D 3
402 118w 402 0. 1UF 1/ 16W Q'O—XNC
VECLF 1% V05 CLR* =
402 1 xR 2 2 GN\D
1 L = 02 MASK CLR L S
= PIUSB_REV: B SYNC_MASTER=MASTER SYNC DATE=N A
15U§ ! | ST
XTAL OSCI LLATOR CI RCUI T FROM LAZARUS BOARD 2T USB 2.0 Host Controller
&l L msiv 1 ,.“
Pl USB_REV: C £ d} App| e I nc. 051-8
T
R4(8‘50 S C. 0.0
227 USB RESET L 1A AN 2 USB_RESET_MASKED L 3. NOTI CE OF PROPRI ETARY PROPERTY:
5% THE | NFORMATI ON_CONTAI NED HEREI N | S THE
1/16W PROPRI ETARY P ERTY_OF_APPLE | NC.
NE-OIEF THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 46 OF 110
STUFF AROUND RESET MASK WHEN PERI COM FI XES PCI E RESET IN REV C 11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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PP4 [§) CRI TI CAL
35 52 31 s SPP3V3 S5 _USB 15’0;%9 L4928 VOLTAGE=S5
C MK NEGK W DTHEO 25MM FERR- 120- OHM 3A V- TACESON 5 25w
= I—AVBSW MN LINE WDTH0 6MW 1 m 2 MNLINE WDTH-0 6MM s 52 21 s PP3V3 S5 _USB
O «| HuBL =
1PO- 03
By 2 N Ji04987 lc4988 64‘?%‘&5%1 o JiC4989 Q1904
>TSS © QD01F —— 1 Ot ¥ ey VATAGE=3 av. e
x 3 HUBL_VBSW 8% 7 B 60"3/“\, 5 16V M N RECK W DTH-0 2
s =PP5V S5 USB CRITI CAL 2 g5pm z é‘gg XL LN, 365 =™ HUBL_ DN1 3449594 USBDNL_H1_DP
CAS SML s D K
RA990 HUBR1_DN1 HUBT_DN1 HUBL_DNL 4 3 PUDPL 1 3133 46
0,008 919 1 oa USB- ST- TAI L- J59 T2l 904 et
—N/ VTN TN WOTREO o] = L4919 F- ANG TH - SS8AV ou
1% M N NECK W DTH=0 25MVI a1 (o} OC HI L DLPONS © %
1w VOLTAGE=5V S VER © VB1 1 6 |veus o1 o SOT- 563 H%% D
2512 CRITI CAL $ [ USBONL HL DM 4 3 16 DML 2[ & | pata- ° /\ Ehie 5
HUBL_VBSW = — 15 DP1 3| 5 | patas E SIJ &l J_lD 6 PUDMLAAA,2_ USBDNL HL_DMs: 35 s
4 1%
4 O [G\D 1 6!
TPS2561DR fom—ussom e o .| HUBL DML | o o 4 RAD03 'd tF
SN
. . 2lino outa] 9 ss VBUSL ol 8 929 _(Z )] ?/%jlaw 2 HUBL_DN1 - HGBs1 DINL worteo sw
M- LF &ﬁ ll‘%
T 3lin1 our2| 8 . 402 2578V
CRI TI CAL 1jano R T CAL HUB1_DNL pUGL
14904 [t C4912 e 104FAULTL* 1LIMT 14910 14911
+
330UF g, 1UF T Xodraliros — g F —— g 0IlF
509 y——0
PLACE U4990 CLOSE TO R4950! B P Al 2 1%, 2 1% u4901 L 6
CRsE- DBl sw | 402 402 402 RCLAMPO502 [ %90
= HUB1_VBSW S lEne THRM HUBL_VBSW | HUB1_VBSW SLP1210N6 002DW X- G
HUBL_VBSW = G\ PAD -J WALL GHRG 2\ :js‘l 'SOT- 363
_
U4990 1
I NA216 £
VCsP 3 = PP4908 <
AL | N+ CRI TI CALOUT| B2 1POBOT
1
221N HL,BLVBFS)\%“E 9
oo -_@%%g 3955
VoLTAGE=5Y - 94906
HUBL_VBSW MN DFRE WBTHES FERR- 120 OHMVE 3A M%Tnégws&mo 25V SS84V
1 5 M N LI'NE W DTH=0,6MV SOT- 563 M%Iﬁ%ﬁﬁﬁo
— ’ ’ M N NECK W DTH=0 2MVIR4907
HUB1 DN2 4@ 3 PUDP2 ,3. 48K USBDN2_HLDP
ic4991 L%O%ES Jic4992 T2 A SR Ke:
08 001UF (138.%1UF 9206 rasw
USB ADC REF 3 v 2 1 v Eaav TANT 216V %884V 403
—F oo 305 e o 205 s TBL Dho  SOT-563 UB1_DN2
1R4991 3 o/BUS2 HUB1_D\N2 - HUBL_DN2 HUB: - R4908
243 CRI TI CAL | HUB1_VBSW J4 7 1 /s l—n—lD s PUDMD 1 10K USBDN2_H1_DM
gy : oL 921 USB- ST- TAI L- J59 T2l Y a1 33 4
M LF w LMC7211 1.C4920 14921 126. vl gorm HUBL_DN2 F- ANG TH - HUBL_DN2 1716w
2902 VNS E L9 10F -5 010F orrons vee 1 ]es "RA006 8 o2
O 0. LR VB
en vasw - aile Bl om. Bomcooe s : v " et How : RO o s
USE_CHG VREF S 402 402 == 1 DP2 3| & | oatar VELDE TRELTHY
5 HUBL_VBSW HUB1_VBSW | 4 2402
N 45 33 31 [EH—USBDN2_H1 DP 1YY Y 2 O [G\D HUB1_DN2 PUGR
5119%% HUBLDN2 5| 5 3 4 5 s
1% L L 29279 6 —
/16w F\%}g = = 6lvBus < < - 905
202" 05:‘5 z '; X920 x-
HUB1_VBSW 1 2 1jano CRI TI CAL 2\ SoT- 363
% i
1 %,{:51%‘.4" HUB1_VBSW .
1 s wgo2 | L
20 (OO}—USB CHG WAKE L RC|§LAP’\1/2P1005,\22 -
1
R4993 PP4 (0}
33. 2K CRI TI CAL %OT
1/ lﬁ‘év HUB1_VBSW
5 402 b U4934 \B% 1 94908
HUBL_VBSW i 1 0 i 04963 TPS2557DRH %OT —— SS84V B
SON SOT- 563 VOLTA(
ADC USBSV gy o s i 2lino  our 6 e veuss [ e CH ' oy L4930 o oy W Rtk BT siRA9L0
RSt 550Gy 402 3N out2| 7 DTH=0 25MvI FERR 120- OHM 3 MN NECK W DTH=0 25Mvi a/s r“—lD 3 PUDP3 13- 48'8 USBDN3 H1 DP
1 HL,B17VBS'\N - M N LI NE WDTH:O 6MM 1 2 _ M N LI NE WDTH=0 6MV -L /\/\/\/ 31 33 46
R4994 SqFAULT:  1LI 0603 12 908 116w
‘1‘0% 7K = A . NOSTUFE T SS84V MjbliF
ey 1 (I VBUS DNSTREA ENAD EN 1 [2c4993 | 4994 P A0 1 C4995 sor- 563 nelge ) 1
402 THRM UF ——0. 001UF 10UF  — 0% 9.%1UF HUB1_DN3 10K
HUB1_VBSW GND_pAD S WY S 0 2 83V S 187 1/s ["]0\s  puowe 2 USBDNS HL DM 4 a5 4
= 2 oo BR CASE- B2- SML XE5 CERM 121 Y
= HUB1_VBSW HUB1_DN3 J_ il BLABNS HUB1_DN3 HUBL D\3 11RS|_09K09 = HUBL_DN3  1/16W
PP4901 4. = 923 USB- ST- TAI L- J59 Hiow 2 M'Lh?ﬁnguv“?g;mg s
1PO§M © L ,%Z%-EW L 120&0;34,\‘%)% HUB1_DN3 F- ANG TH 240-2 M&ﬁ&\ﬁ%
B&— 402 SYHLVER T VB3 116 |veus HUBL_DN3 pUGa =
H{LVBS\N 46 33 31 [T)-USBDNG H1 DM 4 3 e DVB 2 O |DATA-
— 15 DP3
O | DATA+ 6
4
R USBDNG H1 DP 1(YYY 1Le2 | O |G\D
VBUSL * \QJSZ = — D 2 5| 3 4 5 E %7?%8270/\{ xG
2\G|,s )
s s ehsus 2 32 2 5 H
IK 1| CRITI CAL
1/16W 1/ 16W
1/ 16W M- LF e
MESLF 2402 2402 1 =
240 HUB1_DN2 HUB1_DN3 U4903 =
M B2DI S B3DI S ROLANPO502
P121
3 3 SLHLB17UV5 SYNC MASTER=K59 SYNC DATEZOS’ 22, 2010 A
umia
903 P\ 24905 o\ 4907 USB_EXTERNAL CONNS
BN Q45 002DW X- G = 002DW X- G -
002DW X-G (| )Sorses s\ o| 1 ) Sorses 51 8774
» (D YBUS DI SGHARGE gl |5 5o > B d} Appl e I nc.
4 4 ON
4 C. 0.0
£ £ NOTI CE OF PROPRI ETARY PROPERTY:
= = = THE | NFORMATI ON_CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY _OF_APPLE
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 49 OF 110
|1 NOT TO REPRODUCE CR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
33 OF 48

IV ALL RI GHTS RESERVED

1

2




MCU Pul | - ups/ downs

T29 host/device has 10K pul | -up on LSX R2P.
Dual - pl ug cabl e has cross-over for P2R/ R2P.

Device micro (Us000) senses pull-up to

detect host. Cable may be powered-of f 2 116 _=PP3V3 S4 MU

until host pull-up is detected.
P2R = Plug to Receptacle a7 _T29_LSX_P2R R5079 im 1 2
R2P = Receptacle to Plug a7 _T29 LSX R2P R5080 10K 1 p S% MW M LF 402 p
5% 1/ 16W M- LF 402
22 _TCMCU DP_CONFI GL R5085 10K 1 2
5% 1/ 16W M- LF 402
22 _TCMCU DP_CONFI G2 R5086 10K 1 2
5% 1/ 16W M- LF 402
R5088 I NOSTUFF
a7 _=T29 LSX P2R 0 1 2 116w
5% M- LF
402
2s _TCMCU HPD I N R5087 10K 1 2
5% 1/ 16W M- LF 402
42 3a 7 _TBLT WAKE L R5081 10K 1 2 1
5% 1/ 16W M- LF 402 =
34 11 6 _=PP:
2.5-3.3V .
C5000 * 1 C5001 1 C5002 TQMCU_ADDR:
10UF —/— ——o0.1UF 0. 1UF —_—
o S v S VDD : Master
e o i 2/,3 VDD : Slave 3
1/8 VDD : Slave 2
© S GND : Slave 1 R5000
= CRITI CAL VDD TOVMOU ADDR AWK, =Tovou ADDR @
OM T_TABLE Us000 MAKE BASESTRUE 50 _
:/lFlf‘éV Alias to power or ground as
42 34 7®NM$L— LPClllf'\'/:;RB:'}‘ 301 402 appropriate to set address.
1 [y 1OMU RESET L w2 {RESET*/ Pl CO_0 R/ PI OL_OMADINCT32B1_CAPO |22 qgm TOVCU DP CONFI GL aa
a2 MU CA DET @=—>| Pl CO_1/ CLKOUT/ CT32B0_MAT2 R/ BLOL_1/ AD2/ CI32B1_NATO |23 g TCOMCU_DP CONFI G2 s
23 y—=129 R2C LSEO<0> 2| Pl 00_2/ SSELO/ CT16B0_CAPO R/ PI'QL_2/'AD3/ GT32B1_MATL 24 gy TP TOVCU HV EN
42 40 35 25 20 PM SOTEN &=—{PIC0_3 SWDI Ol OL 3/ AD4/ CT32B1_MAT2|25 qgu o — TOMCU SWDIO Va:n 30
= E—=12¢ TeMu sa 101 Pl 00_4/ SCL Pl OL_4/'AD5/ CT32B1_NAT3/ WAKEUP |25 —ugy ToMoU DP HPD QUT a
35 (Bry—=12C TOMCU SDA @=—11{PI C0_5/ DA Pl G5/ RTS*/ CT32B0_CAPO [ 20 qgu TBLT AC PRESENT am =
2s JCMAUHPD. LN -5 Pl OD_6/ SCKO Pl OL_6/ RXD/ CT32B0_NATO [31 g =129 LSX P2R an LS
TP _TOVOU T29 BIAS &P 0 7/ Crs PPOL_7/ TXD/ CT32B0_NAT1 |22 iy =T29 LSX R2P oD
23 qOomp—=129 Q2R LSEO<0> @=—2{PI 00_8/ M SC0/ CT16B0, MATO Pl OL_8/ CT16B1_CAPO |-_—qgm 129 R2C LSEO<1> a2
2 (o129 Q2R LSEO<1> o=—81 Pl Q0_9/ MOSI 0/ CT16B0_MAT1 Pl O1_9/ CT16B1_NATO 12wy 12C MU SCL oD 5 2 5
n T SWALK = @=——2{ SWCLK/ Pl OD_10/ SCKO/ CT16BO_MAT2 Pl OL_10/ AD6/ CT16B1_NATL |2 cquuutp—| 12C MU SDA 35 42 45
42(Bry—1BLT PR REQ L o=—2L R/ Pl 00_11/ ADO/ CT32B0_MATS Pl OL_11/ AD7 -2/ PM DPO EN Yan L2
I — JTAG TBLT_TDI oo 1 42
42 40 35 20 (COT}—PM S3_EN &—L|PI ®2_0/ DTR PIOB 2|25 g — JTAG TBLT TCK oD 1
R Pl CB 4112 gy =JTAG TBLTTC TMVS o -
XTALI N PLOS 511 g JTAG TBLT TDO am e -
NC>—3{ XTALOUT = —
Vss Note: = prefix on some nets
o 1R5001 are for Dr.B support.
10K
5%
1/16W
M- LF
2402

SYNC _MASTER=T29 D SYNC _DATE=03/ 17/ 2011
& —

Tet hered Cabl e MCU
T
d} Appl e | nc. 051-8774
®
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T29 1 C |1 2C Connecti ons
LPC | 2C CONNECTI ONS I
L
a5 20 o_=PP3V3_S5_LPC I
5_=| LP . 1 1 .
s 20 o =PPIV3 S5 LPC T29 Primary I C PP5221 R5220 221 T29 Devi ce uC
lpé &6 4. 7K 4. 7K
i EP widh S S Fow o0
1 MASTER) WRI TE: 0X28 READ: 0X29
M croControl | er R5250'| |'Rs251 C5250 : Re252' | 5253 J59 SYS EEPROM (MRSTER RN B2 ¢ )
croControlle K 4. 7K 0.1UF —— 4.7K 4, 7K (PAGE 0 - WRITE: OXA4 READ: OXAS5) vy
2006 —— - : : o
Nf;lgR EE EEY iR 2 E ;/Flggv Lasw (PAGE 1 - WRITE: OXA6 READ OXA7) 44 22 2C T29 SCL — =12C T scL »
( ) R R 402 oo oo, [ |22 15 231 2C T29_SDA — _=12C ToMCU SDA as
MAKE BASE=TRUE —
a5 20_12C LPCLOC SDA 17/ SDA SDO 45 1 2C LPC1 SDA — =12C SYS SDA 20 Il PP5220 L
NAKE BASE=TRUE CRI Tl CAL 500 |4 NMAKE BASE=TRUE — lPO-MBOT
| 2C LPCL SCL — =12C SYs scL 1
- o R dsa 5280 o [ PM I N e e e v R SR = » @
) ¢ L T29 Port A MCU
TP | 2CLPCMUX I NT L 15 1 NT & so1fs 19330
scL |z (WRITE: 0X26 READ: 0X27)
INTL* | PM SO_EN ¢y 20 25 24 35 40 42 J59 TEMP SENSOR
(WRI TE: 0X98 READ: 0X99) — =12C TBLTAMOU SCL a
sD2 |10 — _=12C TBLTAMOU SDA a
SC2 11 —
12C MUX Address: A2 I NT2% |59 SPARE INT2 L 35 — =12C TWP SDA 8 L
WRI TE: OXEE? READ: OXEF? 21 i; - — =12C TMP_SCL 8
) Pt =
SC3 [14 L
INT3* [y12 SPARE I NT3 L g5 PLACE ALL |1 2C PROBE PO NTS ON TOP Sl DE
vss TH PAD ‘ J59 USB HUB
) e e T29 MCU | 2C CONNECTI ONS
A — =l 2C USBHUB_SDA 31 s_=PP3V3 SO |2C UC
- — _=12C USBHUB SCL B
L 1 1
R5200 R5201
=PP3V3 S5 ALS
[ S M croControl | er 4.7K 47K DP/ T29 Pl ug CDRs
SOT23- 3- HE U5000 OR L9330 LW LW 2x GN2033: J9000
as 20 6 _=PP3V3 S5 _LPC 2 &Rzlg%ﬂ ( MASTER) 402, 2402 (See Tabl es)
s -y N CAMRBATE » 45 42 30 Mlécmswgém — =12C PLUGCDRS SDA a1
e 2 45 42 34 _1 2C MCU SCL — =12C PLUGCDRS SCL m
MAKE BASE=TRUE —
a i I L
NOSTUFF, |  NOSTUFF, 3
R5260'| R5261'| R5262'| R5263! DEVEL OPMVENT
4. 7K 4. 7K 4. 7K 4.7K J 5250
118w 118w 118w 118w HB3902U- L CK505 (d k Gen)
M LF M LF M LF M LF
02 , 462, 402, 402, M ST-TH SLG8SP568: L2850 —
o 1 (Wite: 0xD2 Read: 0xD3)
42 40 35 34 20 PM S3 EN 02
42 40 35 34 25 20 PM SO EN — =I12C CK505 SDA 22
35 SPARE INT2 L _
 SPARE INT3 L J59 ALS — =12C OK505 SCL 2
(VRITE: 0X52 READ: 0X53) B117 PLUG CDRS ( POR) L
/) - 3 3
PLACE ALL PROBE PO NTS ON TOP SI DE 15 o5 l>Ca®s SDA — —12C ALS SDA “ EAR BB M82/ 128 LINE 2 - (VRITE BX4R REAB 8X4B)
v MAKE "BASE=TRUE _— - - :
a8 a5 | 2C_AlS SCL — =I2C ALS SCL 10 NEQE B MZES;; ¥38 EH N 9 - Sm 1E 83&& EEﬁB 8;&9}
VAKE BASESTRUE T B117 12C ROM - (WRI TE: OXAO READ: OXAl)
7 ¢ =PP3V3_S3_USB
%
R5272| |'R5273 HOS
4. 7K 4. 7K J59 USB T
506 o6
VEE VEoE (WRI TE: OXDO READ: OXD1)
62, , 402
45 1 2C USBHOST SDA — =1 2C USBHOST SDA -
MAKE BASE=TRUE -
45 1 2C USBHOST SCL _— =1 2C USBHOST SCL -
MAKE BASE=TRUE E B
L
=PP3V3 SO TCON
& TCON HAS PULLUPS
NOSTUEF NOSTUFF
R5274" 'R5275 DP!
4. 7K 4. 7K J 59 628
118w Tiew
W LE s s MLF (WRITE: OX1A READ: 0X1B) ISYNC Il\:AISLTtER:NASTER SYNC DATE=N A
< 12C DPe28 SDA =i 2c Dpazs sDA . J59 & T29 SMBUS CONNECTI ONS
| 2C_DP628 SCL — _=12C DP628 SCL DRAVTING NOVSER
e GASETRE = - le I nc 051-8774
| App . or=ree
® C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I 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 52 OF 110
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s _=PP12V SO P1V05S0 VREG
_—
CRI ThCAL
L|¥*C7020 1 C7011 [+ C7012 (:C7013 |1 Cr014
——270UF — 10UF —— 10UF ——1UF —— 1UF
2 S > 20 Sy S iy % .
ELEC X5R- CERM X5R- CERM X5R X5R
s _=PP5V S5 P1V05S0 VREG . Q7000 8X9- THL 0805 0805 202 202
RIKO0214DPA
C701%9 1 R7004 VPAK2
0% P1V05 REG|VBST R O 2 7 =
XoR 2 NET_PHY: (== v
403K NET—SPACI NG_TYPESVR_CONTROL | 5%
o 1/10W
I ~= GbléF C
= = '@ 'R7002 P1VO5 REG VBST ___ P1VO5 REG LGATE ___ 6
B %\,QOK NErjspAg NG_TYPE=VR_CONTROL NErjspAg NG_TYPE=VR_CONTRQ
U7000 it M EHBB a0k 2"
R71(|)<05 TPSE1218 2 C7001 :
soprmy-=PLVOSSO EN 1 2 P1V05S0 EN R 3 [EN pcoog 1 P1V05S0 PGOOD yrrm 40 0. 1UF — CRITI CAL
A% 3w L L7000
%/{:15‘19, 4 |vFB DRVH_9 205 1. 5UH 9A PP1VO5 SO REG 6
“%p1vos ReG TRIP | 2 ltrip sv.8 PAV0S REG PHASE 1Y [ L2
P1V05_REG RF 5 |re DRVL_6 o o NEF:§E5§| MR TYORESHLRERNDE e CRI TI CAL C7051 CN?S(;LSFE c7053 CN%SBLEZ
CRITI CAL R/7020* NOSTUFE *R7050 .|*Cr050 * * * *
R7000'| R7001* . 1 Cr0551| 57 15K —=330UF-0.0060HM —— J0UF ——10UF  ——1uF = —— 10F
23.7K 100K B 1/ 10W 10RE —— S 156w 2 g% 2 SV 2 SV 2 &3V 2 Seg” —
1/1%W 1/1%W s 6552 cgé}\’,, 2 F 25\1/’0:-2LF CASE- D2- SM 603 603 402 402
Mtk Mtk 402
2 2 4 P1VO5 REG SN
= NOSTUFF B AL TEES P9
C/7020 : =S S TYPE=SI INCDE L
° 00198%__ 'R7051 -
Connect RF to GND = auto-skip o 2 %ﬂg oK
Connect RF to PGOOD = forced conti nui ous ’%naév
R79XX sets switching frequency = 240‘2
P1V05_REG VFB
_—
SYNC MASTER=VASTER SYNC DATE:N/A A
e
BTG O T
d} Appl e I nc. 051-8774 |D
o C. 0.0
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Page Not es

Power aliases required by this page:
- =PPVI N_SW T29BST (8-13V Boost | nput)
- =PP15V_T29_REG (15V Boost Qutput)

Si gnal
(NONE)

aliases required by this page:

BOM options provided by this page:
T29BST - Stuffs 15V boost regul ator

B

8-13V | nput
Changes required
for 2s.

=PPVI N_SW T29BST

43 42 (TR T29_A _HV_EN

T29BST

R7180"
470K

50

1/ 16W
[

402 ,

TZQBST-
R7181°

330K
5%
1/ 16W
M LF
402

SI 8409DB:
cumon  Vs(mo: sov T29 15V Boost Regul at or
T29BST Vos(max): 4/ - CRITI CAL
Vgs(th): -1.4v T29BST
SQIZB}EQ%B Rds(on): 46nChm @ 4.5V Vgs L7195
oy Id(max): 3.7A @70C 10UH- 4A- 68- MOHM
s PPVI N _SW T29BST o o 1 2 T29BST_BOOST
o - MN RECK W BTHEG 35 T29BST T29BST POVBOGIT 100V5 E\A?TEE‘N’E vwvzrrr:ig 35 m
Vol tage not specified here C7190 * C7191 ¢ DI DT=TRUE
T29BST - add' pPoparty bn another page 10Uk T29BST_SNS1
1 C7180 T29BST Ean P T20BST CRI Tl CAL
&
o ¥ R7191* s 8 R7189" , T298ST
10 frven N olola| ol e 89 D7195
2 xR ook 4 o bl ] 0 Szmm 12
603 1 1/ 16W N \ / 5% DFLS230L
s T29BST PWREN DIV L it = CRI TI CAL #jg‘;” 2
2
<R T20BST EN UVLO s [ewuvo  T29BST sns1f e 120BST SN2
U7190 N\
LT3957 XW7'195
T29BST | NTVCC 28 || NTVCC N EY
2 51§ race nemmcriss 12 m
g - 1 T29BST VSNS
T29BST PWREN L — 5 ° 9BST % A oomsT T29BST
T29BST T29BST T29BST R7193" 19 NC : C7188 R7195*
Q7105 I—D'3 C7192 * 1 C7187 1298957 RT 3 IRT 2 —— 10F 137K =PP15V T29 REG .
36 T
v 15 2 G e Vout = 15.47V
L I 402 <Ra>’ T29BST T29BST
[ rax a1 To0BST EBX 1 C7195 1 C7197 Max Current = 1A
1|G S .
’ SYNG T29BST v Freq = 300KHz
NO STUFF 1 2 7R ceRM 2 7R ceRM
<L 1 C7189 R7196 1206 1206
15. 8K
SGND G\D — 5 oK T29BST T29BST T29BST
2 5 e C7196 * C7198 * 1 C7199
&35 EIRIRIEIE oo R:JUZZ 2 70F —— 4 70F —— 0. 001UF
<Rb> 0% —— 0% —— 0%
<Re> G\D T29BST_SGMS xR o 2 e 22 2 2 Y
WLQ(falling) = 1.22 * (RL + R2) / R2 y&&%ﬁgﬁg 350y 1208 1208 02
WLQ(rising) = WLQ(falling) + (2uA * R1) - J_
SGN\D shorted to
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 1

GND i nsi de package,
no XW necessary.

SYNC _MASTER=T29 D SYNC _DATE=03/ 17/ 2011
L!Q! —
TTILE

Power: T29 15V Boost

d} Appl e I nc.
®
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s _=PP3V3 S3 P1VOS3REG

g

1.0V Swi t cher

CRITH, CAL

L7300
6. OUH- 1, 4A- 0. 260HM

PP1 RE( 6

7300 e - : Vout = 1.0V
e g e g . '
Vi N x| 10 | BoT=TRE XW301 Max Current = 0.325A
SM — IUI Z
=P1V0S3 EN EN CR'TICALVQJT 5 P1V0S3 FB 1 58 2 f=1
SYNG/ PLACE NEAR=L7300 2 1 nm
VI DO
+ C7301
VI DL J_ 22UF
MODE T, &%
C7300 * 2 R cen 1
22UF —— p_rawn BB
200 —T—
&5V B B o
X5R CERM 1 -
L 35352719

SYNC _DATE=N A

ISYNC MASTER=NMASTER
TTILE

Power: USB (1.0V S3)
BTG NOVEET sz |
Appl e I nc. 051-8774 |D
o C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
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ouT = * +
v (2% RAJ RB) + 2 VOUT = (2 * RC/ RD) + 2
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
37650927 1 FOMC30200C Q7760 CRI TI CAL
37650928 1 Fonezs14500 @761 CRITICAL <RA> <RB> <RD> <RC>
R7767 R7768 R7769 R7770
15. 4K 10K 10K 6. 81K
XW'703 156w 156w 156w 156w XW'704
s 02" 02" pie 02" s
P v 2 vee oo LAAA LAAA LAAA : : W o A
PLACE NEAR=L7260 1 1 MM PLACE NEAR=L7220 2 1 MM
XWr'705
SM
PLACE NEAR=C7251 1 1 MM
s s _=PP12V S5 5V3V VREG o
XWr'702 L Cr772
1UF
e 3;3? rr705 NOSTUFF
54 P4 Co o R
PLACE NEAR=C7291 1 1 MM 603 1 PSVP3V3 TONSEL
R7703 ) 0
= e TR
s s =PP12V_S5_5V3V_VREG B e gy 0 45
CRITICAL | CRITICAL ;"05 UF%;; . Cr7o0 . .
1 1 CRI Tl CAL
A R7790 . 1UF
——gggé ;—gggg . %7070?2[; K TV SR AN 20% Vorrar | S 742 1 7744
T 29% T 20% — 0% — L Cr771 R7791 ? ceRm 10 39UF 0 0270 — 0 001UF 270UF
2 16V 2 16V v . o b 603 Jo% - — 2o 20%
%6 THL %6 THL P C7760 = %22 N F 2 en 2 2 G 2 LpYe
. 95 W}UF 2 ?EUXM 14sKI PSEL VREGB|® __ psveaws recs = 603 1 B1sm 402 8X9- THL
OM T TABLE 16V 402 ~ ®
CRITI CAL X5R R7760 TONSEL VREGE|Y__psveavs recs R7720 C7720 % CRITI CAL 1
402 02 501110 . 02 % wiow W L 1ov
— 7760 “ S “ WML 0. 1UF x5k pil =
- IR 41 N T R PR s SR s AT PR S s o g,
e T P P S v U7700 PRRIETIEEE T P N L oo ¢
M LE w0 8 aor me N [P e——— R
17760, R e D na S S 7720,
3. 3UH 20% 11A- 12MOHM FEEE T T PR e R M s i s I 3. 3UH 20% 11A- 12MOHM
MAX CURRENT = 7. 0A N r\m 2 3 T T TI] p— s | @ 1 2
PWM FREQ = 300 KHZ Pl CLO04H SM ;  — “vor V2| v ver H Pl CLO04H SM
PP5V S5 REG PSVS3 VFB \VFB1 VFB2|°__pavass vis S2
s _PPS5V S5 REG
OMT TABLE Poves evrme ENTRI P1 ENTRI P2|®__raoss evirar o < w
CRI TI CAL MNLINE WOTH 0 6 M
C7793 + C7790 Qr7el v ne i + C7750
! ' cr791 RIKO3EODNS :
—L 0. 001UF —L— 10k * BON 1 PGOODZ . R7772 —— 100k
= % o R7771 . 71773 - e
B v TeK enols 75K o TR
2 on o3y 7S —XNC — 10uF P o xoR
02 503 i ow G\D_THRM PAD 20%, uiow 5 503
b LE O g 2 Sem wr
CRI TI CAL 2 40 603 2
G\D 5V3V3S5 SGND A % A _l_

5V _S3/ 3.3V _S5

PONER SUPPLY

=PP12V_S5_5V3V_VREG &

VOLTAGE OV
MN LINE WDTH 0 6 MA
M N NECK WDTH 0 2 M4

PW FREQ =
MAX CURRENT =

7. 0A

PP3V3 S5 REG ,

+ C7753

—— 0.001UF

50V

a02

XW701
sm

PLACE NEAR=U7200 25 1 MM

P5V3V3S5 PGOOD

SEPERATED MASTER PGOCD FOR BOTH 5V AND 3V3.

oD

375 KHz

Isvm VASTER=MASTER

SYNC DATE=N
———

5V/ 3. 3V SUPPLY

d} Appl e I nc.
®

D =r g
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Power Goods

T29 / Device Rails

42 35 2 2ofTEy—PM S3_EN —__=P3V3S3_EN oo ©
MAKE BASE=TRUE e
o[y P5V3V3S5 PGOOD — TP 5V3V3S5 PGOOD
R79051 —— MAKE BASE=TRUE
2.2K
5%
W'Y REF DESIGN REQ 2. 2K FOR QTY 2 MCUS
402,
42 35 34 25 20TRY—PM SO_EN ° =P12VS0 EN o «© £ P1V( P 22
VAKE BASE=TRUE - S0_PEOCD
=P3V3S0_EN oo © == TRKE BASE=TRUE
‘R7906 =P1V05S0_EN oo
2. 2K
5%
Tiew
Ve LF
, 402
L
ae
=TCCONN PWR EN gy o0
3.3V SO FET
3.3V S3 FET o o CRITI CAL
T PB3V3 S5MP3V3SOFET PP3V3 S5 P3V3SOFET Q7990
= 1 >
RT7980 Q7980 ‘B M N LTNE W DTH=0 4NM SI A42700
0 SI A427D0 7850 i VoA, oTH=0 2w pAS =PP3V3 SO FET .
s_=PP3V3 S5 P3V3S3FET 1 > __PP3V3 S5 _P3V3S3FET Ve LF = e
4753 A oy M N LINE WDTH=0 4MVI SC70 6L —PP3V3 S3 FET R 1206 4557 MA
3/aw VolrhGens 5y 0 2 2750 NOSTUF +1700 MA
W LF
1208 R7992% C7991 * Q7810
: C7981 * 7980 47K 0038k —— v
R7982 s Par t Si A427D0
47K 0.033UF —— 1/ 16W R
11bw 16V 2 Part Si AR7DJ b2 N 402 ° Type P-Ch 8V/ 5V
e e o C7990
02, 7980 Type P-On SWRV Rl?é’o 0. 01UF Rds(ON) 26 nohm @. 8V
EN L K
RI980 0. 01UF Rds( ON) 26 nohm @vav P3V3S0 1 P3V3S0_SS I Py 2 A@Lov
P3V3S3 EN L P3V3S3 SS 1] 3 row 10%
%7989 1/5;2W Jlo% Max Current 127A @1.8V 7999 |23 Nfo;‘ &%A
G0z
SSMBR15FV  pla WL g SSVBNGTFEAPE °
SOD- VESM HF '—‘ 402 402 SOT563 |<l'
Kh [
0
3 H s[GT” St
o
1[6™ sz 0 my—=P8VES0_EN
w0 =P3v3S3 EN -
L 12V SO FET
CRI TI CAL
Q7995
RT7995 Sl 840908
s _=PP12V_S5_P12VSOFET 1A QA 2 PP12V S5_P12VSOFET —=PP12V SO FET ¢
2100 mA 5% MN KECG W BTHES 2hM 2100 m
1/ 4W VOLTAGE=12V
W LF
1206
1 Q7995
R7996 1
\ 47K - Par t Si 8409DB
5% =
W 2 Type P-Ch 30V/ 12V
402 R7995
| P12VSO EN DIV L 1233, Rds(ON) 46 nthm @. sV
X 1/5;/SDW ;230 Max Current 3.7 A @70C
R7997 VL &
4. 7K 402
5%
116w
M LF Tweak R/ C val ues as necessary!

402 ,

Q7999

SSM5N37FEAPE
SOT563

“oT—= 12VS0 _EN

P12VSO_EN L

I SYNC

MASTER=T29 D

SYNC _DATE=09/ 30/ 201d

Power :

Enabl es & PGOODs

d} Appl e I nc.
®

T O,
051-8774
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Cabl e 3.

3V Power Switch

CRI Tl CAL
u9080
s+ _=PP3V3 SO TCPWR FET TPS206508V =PP3V3 SO TCPVRSW s a0
1A Max Conti nuous 1 out | S
TP _TCPVRSW OC L 3 ~OC ENL4 =TCCONN PVWR EN @40
oD
2
CRI Tl CAL CRI TI CAL
C9086 * 1 C9085 C9081 * 1 C9080 .|} ©o087
10UF —— —— 0. 1UF 0. 1UF —— —— 22UF L 100UF
A I FE7 I 20%
o 2 > a2 2 S e 2 83
55 o o8 . Py Nt
L0000 Tethiered (Thunderbolt-Only) Cabl e Connect or
+ =PP3V3_SO_TCOONN FERR- 120- OHM 3A R9000
1l s YYY\: pravs swrcoow E 1A 2
M N LINE WDTH=0 38 MV
0603 M N NECK WDTH=0 20 MM S%.
C9000 ! VOLTAGE=3 3V %}‘E&
0. 01UF —— 505
wil RO002 RO005 ©2005
G o G\ VOl D=TRUE @D VOl DTRUE 12 0. 01UF
1 2 GND TCCONN 2 For 39000 T29 SMI pads TCCONN 1 1 2 TCCONN 1 R 1] |2
NOTE: C2R = Cable to Router -4 50 M N LI NE WDTH=0 384V (3 5 15 & 17) MN LINE WDTH 0 38 MM 59 MN LINE WDTH 0 38 M JD%I s0v.
R2C = Router to Cable - 1/ 16w Vet raasov’ 7T 20 VoA a a0 20 1716w VoA a sy o 20 MM xR 402
9040 " ||z " R eAL & ©9050 ]+
1]z L
1 25 o—T29_C2R P<0> I | o av | 41 T29_C2R C P<0> 39000 41 T29_R2C P<0> | o —e3v1_T29_ReC G P<0> amy = o
T29 R N<O 0. 22UF oR a0 T29 2R CAkO T29 R2C N<O 0. 22UF SR 199 RpC C N<O
“ > > 1 C9041 | f > = MDP- 959 = = 9051  :]|: > < 2
0.220F |12 o3V 0. 22UF A
D va DTRUE /BoT ROW TP ROW D va DTRUE
R9003 TH PI NS SM PI NS R9006 ©9006
12 GND VO D=TRUE 2 1 G\D VOl D=TRUE 12 0. 01UF
i 2_GND TCCONN 8 ” OHOT_PLUG DETECT  GND O 3 o vo| ofpECCONN 7 1 2 _TCCONN 7 R 1] ]2
% M NAKECK W BTHED 50 v SOOI GL M._LANEOP O——————2] "L [ L Wem 0 28 Vo N b o o 28 aowl [ sov
NO STUFF viow  yETAGE=0V Socar @ M__LANEON O TAGE 3 BV visw  lamaeasy
7
RO030 1 2 02 O G\ND G\D O 02
. =12¢c pL DA o YW\ s—mew | 2C TCOONN_SDA 10l SM_LANE3P . L anELP 042 T29_LSX_R2P am
WL a0 - _
s [>—=L2C PLUGCDRS saL . RO031 . ) | 2C TCCONN SCL 120 OM._LANE3N  M._LANEIN O T29 LSX P2R o 7
0 MV St M 4 OG\D G\D O = LSX pulls on T age
vl hos feyel .
NO STUFF R91%04 O VO D-TRE | 6L oAUX_CHP M._LANE2P O--22— 22 X0 2 TR P pag
1 2 GND _TCCONN 14 18 17 GND VO DTRUH
M N LINE WDTH=0 38 MM OAUX*O-N MfLANEZNC
20 19 R9007
e MN NECK WODTH=0 20 MM O DP_PWR RETURN O G\D VO D=TRUE 12
VE LF OLTAGE=0 GND TCCONN 13 1 2
402 M N LINE WDTH=0 38 MV
SHI ELD PI NS M N NECK W DTH=0 20 MM 5%
VAoV 3 Tew
GN\D VO D=TRUE| NKDEF GN\D VO D=TRUE
9042 1] ]2 9052 e
a4 23 T29_C2R P<1> I | [20% 6 av 1 aa T29 _C2R C P<1> aa T29 _R2C P<1> 20% 6 3V T29_R2C C P<1> 23 aa
< 0. 22UF s 0. 22UF Son a0s <
4 22 g} 129 C2R Nel> " N a1 T29 2R C N<1> 4 T29 R2C N<1> ) T29 RPC C Nel1> am s
0. 22UF W S 0. 22UF w903
G\D VO D=TRUE r G\D VO D=TRUE
L9008
(039(?1%2 R9001 FERR- 120- OHM 3A
> | [t TCOONN 20 RC AR 2 G\D TCCOMN 19 YYY L |
| | [ WN L worro 58 W W N LINE WDTH=0 38 W o603
lose  MN NECK WDTH=0 20 MM 5% M N NECK W DTH=0 20 MM
L % ValTAGE=3 3v yaew VAL TAGESOV
- s 02 R9008
12
N 2
53
3 Tew
M LF —

402

MASTER=T29 D

I SYNC

SYNC _DATE=03/ 17/ 2011
—

TTILE

Tet hered Cabl e Connect or

d} Appl e I nc.
®

TG O e |
051-8774 | D
C. 0.0
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2

G\D VO D=TRUE

T29 A Hi gh- Speed Signal s

2 23 (OOT—T29 D2R N<O> (C9370/ C9371) C93;7£)2UF ! H T 125 DPR G Peon PR
. cerm
4 22 oo} T29 D2R P<0> 0371 L. . 729 D2R C N<O> )P
olERs;:::AL:o 875 mmt'2 0. 22UF 11 nagn& 6 3V
( s) (C9372.2) @D va D=TRUE 129 TX 0
' P 2 L COTX
44 22 (TRy—T29_R2D C N<0> l—%mml 42 T29_R2D C F_N<O> 0. 2908 H To% s L T29_R2D P<0> oD @ 4
4 23 (T)—T29_R2D C P<0> Y Y YL 44 T29 R2D C F _P<0> 7 Ly MR, T29 R2D N<O> oo @ 4
1 ONFF7 0. 1NH o201 1 0. 22UF |—'10% T
(C9373. 2) @D va DTROE 402
T29 signals are
P/ N- swapped after AC
caps to inprove |ayout. G\D VO D=TRUE
(C9380/ C9381)
80  :||:
4a 23 T29 D2R N<1> To% 6 av T29 D2R C P<1> QT @2 43 a4
0. 22UF e xer
2 23 (OOTp—T29 D2R P<1> 1 1. 402 T29 D2R C N<l> TI) 42 43 44
O/EgEEIk;EhPAIIiFVDS)B75 mf2 0. 22UF ‘J:g"é;w XSGRSV
102
' . (C9383. 2) @0 b=t 120 TX_1
44 23 T29 R2D C N<1> I_LQ'S'B'Z_'L ONH+/ - 0. 1NH \_|0201 T Las T29 R2D C F N<1> 10% 6 3V T29 R2D P<1> 43 a4
22 2 [y_T29_R2D C P<1> . , _uT29 RD CF P<i> m;ggw': e T29 R2D Ne1> @m P
1. ONH+/ - 0. INH 0201 1 0. 22UF 10%| 6 3V
(C9383. 2) ‘@0 va o=TRE So2
10 42 _PP3V3 SW DPAPWR
*R9399
100K
5%
1/ 16W
VELF
, 402
T29 A RSVD N {0y 43 44
T29 A RSVD P @ 43 44
T29: Unused
Port A MCU ro3ge’|  ['poses
51 51
116w Tiew
43 a2 _PP3V3 SW DPAPWR Mist be 3.3V DP A ¢ MS; ‘rrg?u:
s e 3. port power
T29 D2R C P<1> LB 2 43 44
) T29 D2R C N<1> D 2 9
T29: RX_1 Bias Sink
of 1 C9331
. 1UF 1 1
e 0, 1U R9337 R9338
R CAL OM T_TABLE a2 2 5 oy 10K 'R9398
02 05 1100 1o
LPC1112FHN33/ CP3281 M LF M LF 100K
402 , 2 402 ?‘/)/nlsw
HVQEN
SINGLE PORT DEVI CES DP A PWR 2 ) 22 T29DPA CONFI GL RC b
o2 A PWRDW g 2 IRESET*/PIQ0_0 R/ Pl OL_0/ AD1/ CT32B1_CAPO - A am) + 2
STILL USE T29_BI AS MOU CA DET 3 23 T29DPA CONFI G2 RC R9334
a Pl 0D_1/ CLKOUT/ CI32B0) MAT2 R/ Pl OL_1/ AD2/ CT32B1_MATO - any L
I'N PCRT LON VOLTAGE POVER =T29 LSEO<0 8 24 o T29 A HV EN R oK, 120 A WV EN
7 T29 A BIAS Ry—=129 LSEO<0> g 8lp 00 2/ SSELO/ CT16B0. CAPOD R/ Pl OL_2/ AD3/ CT32B1_MAT1 - L 2 oo+ =
’ 40
< F Vv WVl = ————1 | TN SWDI Q' PI OL_3/ AD4/ CT32B1_MAT2 |25 qgue 42729 _A UG ADDR 1 Tow
9357 : 55 =1 2C TBLTAMCU SCL 10 1P 00_4/ S Pl OL_4/ AD5/ CT32B1_MAT3/ WAKEUP | 28 o DP A EXT HPD a2 M LF
0. 1UF a5 =12C TBLTAMCU SDA 11 |p co_5/ SDA: Pl OL_5/ RTS*/ CT32B0_CAPO |30 guu. TBLT AC PRESENT 2
20% ; ST T29DPA_HPD 15 | b @_6 Pl OL_6/ RXD/ CT32B0_NATO 31 - (T29 A LSX P2R) P2R = PI @to Recept acl e T29DPA M. N<1> e s X RY
02 &—15]P Qon7/ GrS* Pl OL_7/ TXD/ CT32B0_MAT1 |- 32_ogp (129 A LSX R2P) ReP = Receptacle to Plug T290PA M. P<1> rrymy, 43 44
23 =T29 LSCE<0> 17 | b1 c0A8/"W 800/ CT16B0_MATO Pl OL_8/ CT16B1_CAPO |/ qgm T29 LSEO<1> Van B A
L 20} 129 LSCE<1> o=—L8{Plleo_9/ MOSI 0/ CT16B0_MATL Pl OL_9/ CT16B1_MATO 12 _wgp 12C Mo SQL oo 5 55 o ?3339
@=—L9 SWCLKIPI 0D_10/ SCKO/ CT16BO_MAT2 Pl O1_10/ AD6/ CT16B1_MAT1 |20 quugpy 12C MU SDA CBD 3 35 45 St
9 (Ery—TBLT PURREQL gy 21 IR/ Pl CO_11/ ADO/ CT32BO_NMAT3 PlOL_11/ AD7 |27 _ gy 1 PM DPO_EN 754 o
SWCLK JTAG TBLT TDI 11 34 2 402
40 35 34 20¢00T}—PM S3_EN * 1lp co_o/ DTR PIO3 2| 28 g JTAG TBLT TCK __ geymy 11 3
AlxTALI N Plos_al 13 - =JTAG TBLTA TVS oo = ISYNC VASTER=T29 D SYNC DATE=11/01/ 201(
SWDI O 5 PIo8 5114 g JTAG TBLT TDO s 3 T
NCx—=| xTALQ vss - T29 A PORT M CROCONTROLLER
R9330 provides pads for programmi ng/debug of MCU, please nmake accessible. ) T G T
If project has space for 10-pin progranming header it should be used. | 2C Addr: ) R9335% 'R9336 pl e | nc 051-8774
0x26/ 0x27 (W / Rd) K 10K Ap ’ uagey
1110w e ) C. 0.0
M LF M LF " -
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4

2

PP3V3 SW DPAPWR

3. 3V/ HV Power

MUX

Port A 3. 3V Power

Switch

a2 Tl
M hL(NxE ngg gg W RTCA DP_PWR nust be S4 to support
VOLTAGE=3 3V CRI Tl CAL 9480 wake from T29 devi ces.
. ’ D9425
Port A HV Power Switch S 840908 20428, 3.3V Al ways Teosts —ppovs i oesPwRSW
Vds(nmax): -30V 2 [ : 1 T | 5
Nomi nal Mn Max Vgs(max): +/ -12V N
| FLT 2A 1.8A 2.2A Vgs(th): -1.4v DFLS1100 Es oo EN 4 =DPAPVRSW EN Yanu REC
s _=PPHV_SW DPAPWRSW ILIM  829mA  687mA  971mA (*) Rds(on): 65nChm @ 2. 5V Vgs RITI AL G\D
20V Max TFLT 18.3ns  13.4ns  26.7n® ld(mex): 3.7A @70C Q425 ‘ CRI Tl CAL CRI Tl CAL
TSD 470ms  235ms 7248 Bl ocking FET, off when Sl 8goene 9486 * 1 9485 9481 * 1 9480 .|t coas7
CRTTCAT (*) U9410 tol erance @ 210K per TI 3. 3V/ HV MUXed Source >3.4V or HV_EN high. 12%@ p——— ?gg}up 0. 1§L§§° p——— g"z"s’QL/JF —— 100uF
1 N 6 3V
> 10 PPHV_SW DPAPVR D o 50 ‘g i " gy e el
'N Vc,rrl 11 L WN ek WOTE 20
3|V = CRI TI CAL
R9416" €9410 * " 12 L vemhessy D9410." 'R9417
30K 0. 1UF —— 1 10K =
ow vl u9410 NSR2OF20M000E B 4
Vo o 2 SN1010017 A Yaew 5%2
402, 603 1 QFN 5 402
DPAPVRSW HVEN_L 16EN- FLT*5L5 TP_DPAPWRSW FLT L CRITICAL |3 + C9435
0. 1UF
T
— EgRTRY* LM DPAPVRSW | LI M DPAPVRSW P3V3_ON s four i
u9435 b
DPAPWRSW CT| 9 lcT | FLT|.8 DPAPWRSW | FLT ZXREOG0A 402
NOST! G\D - THRM T29HV: P15V sor3s3
R94li":5|:1 3 %g‘lTZILgAL 'Ro412 R9410* 'RO411 H - l?JGND G\D
San L. sor2s A olalgl N 1 Co411 i o4 Bl eeder Resi stor b
1o MBZ5227BLTIH S 3790 e sk 9w 2.5V / 249 ohm = 10mA o 2
M LF M LF 50V = ~ DPAPWR BLDR E R
w2y 1 2402 a8, 462 L5 P = 2w BRI
<CT> <RFLT> <RLI M> M NEoR weTrRo 20 W Ly
Q415 @418 o | =
SSMBK15FV |23 J_ Jp  Sswekisev e G| 2 T29_A HV_EN a7 42 43
500 vest v I FLT = 200k / RFLT = 2A = s 21 | oo veswire = i R9435*
< DPAPVR BLDR B s R9419° el 100K
1 ILIM= 201k / RLIM = 829mA +/ - 142mA @a19\g 4% i ke
— 1% = s 1/ 16W
e sk TFLT = CCT * 38900 . DVB53DOUY . e . - Yoz,
SOT 563
TSD = CCT * 100000 ® | ma19 0o =DPAPYRSW EN (7 7 13 DPAPVR FB DIV
L - DVB53DOUV L L
i ot [ = Lommnme | 2 = v
4 42 37 TR)-—T29_A HV_EN 2|G {1 M N NECK W DTH-0 20 M o1 5k
Not e: Bl eeder active when T29_A HV_EN is LOW méw
DPAI W P3V3_ON L i H GH (>0.8V). M LF
For 12V systens: % and PVRSW | _ONL s ( V) B
s .
ILIM= 201k / RLIM= 1033mA + - 156mA S Loao Di spl ayPort/ T29 A Connect or |
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON FERR 12040V -
1 &_PP3V3RHV_SW DPAPVR UF : 2 PP3V3RHV_SW DPAPVR
114S0434 1 RES MIL FILM 1/ 16W 174K 1 0402 SMD LF R9411 T29HV: P12V [ | M N LINE WDTH=0 38 MM R0 M N LINE WDTH=0 38 MV
M N NEQ_( W DTH=0 20 MV \h;lcr_rzgil\é\(’[ﬂ'*ﬂ 20 M
Noni nal Mn Max C9400 * VOLTAGE=15V o5
ILIM  1033mA  877mA  1190mA, tol erance @ 174K per Tl oL = — @D VO D=TRE 0, 1UF
sV, GND_DPACONN_1 S [
X7R MN LINE WDTH=0 38 MV 11
402 M N NECK W DTH=0 20 10%
VOLTAGE OV 257
= T29 Dir DP Dix DP Dir T29 Dir o 1_T29 R2D P<0> Yo LR
s a2 T29_D2R C P<0> - - ORITICAL - - T29_R2D N<O> Ty +2 a0
44 42 (OOT}—129 D2R C N<O> - - J9400 - -
G\D VO D=TRUE G\D VO D=TRUE MDP- J59 T29: TX O
3 . F-ANG TH @D VoI D=TRUE
R9494 R9495 /—\ s
1K 1K R9471
06
110w § Viow R940355 v o-rre 5 1 G\ va D=TRUE 0. 1UF 470K
i it A2 b _&® DPACON 8 S-OHPD GND O G\D DPACONN 7 |2 HE]
SI GNAL MODEL=EMPTY SI GNAL NODEL=EMPTY % M NAECK W BTHED 50 v SOOI GL M._LANEOP O M N RECK W BTH=0 30 M1 1 201
witn  Aetac-ov OCOWI®  M_LANEONO VaLTAGE=0Y 2V
402 8 OG\ID @D o+ 7 4252,2
24 a2¢pry-T29_A RSVD P — - 100 OML_LANESP  \ | ANELP O3 - - T290PA M. P<l> I 2 4
s 2@y 129 A RSVD N -— - 221 OM._LANESN  M._LANELN O - - 1290PA M. Nel= D 2
T29: Unused 141 e @b o2
T29: LSX_R2P/P2R (P/N)
R9é04 D VO BTTRE | 12 O AUX_CHP M._LANE2P O ij
1 2 GND_DPACONN 14
VWA e o T 2o QAN M_LANE2N O R9407
viow VRS BT 20 M O DP_PR RETURN O oy VOTRE C T1p
= = GND _DPACONN 13 2
Moz MN LINE WDTH-0 38 M7
SHI ELD PI NS \h;l c{v&g W DTH=0 20 MM 1/5]“/an
Vo5 1_T29 R2D P<l> am e
4 22 COOT T29_D2R C P<1> - > - | T29_R2D N<1> Yan RN
41 a2¢gomyT29 D2R C Ne1> - - -
R9402 L T29: TX 1 D Vol D=TRUE
L AR 2 T29DPA HPD R L9408 'R9473
B FERR- 120- OHM 3A 470K
s R9401 GAD_DPACONN 19 YY YL | oow
K 12 N LI VY BTTES 33 W %
DPACONN 20 RC 1 2 VOLTAGE=0V
M N REGK W BTHEG 50 Md 5% R9408
\ VOLTAGE=18V yiew 4
402 1 2 470k R's for ESD protection
€9402 * ' Co401 5% on AC- coupl ed si gals
0. 01UF —— 0. 01UF 1 Tew 1 P 9 '
0% —— 0% VELF =
ok 2 2 Som w0z
05 05
w2 (OO—T29DPA_HPD
%ﬁc MASTER=NMASTER SYNC DATE=N 4
+2 (OO—T29DPA CONFI G RC DP Source nust pul | 'R9441 T
12 q}—T29DPA CONFI G2 RC . down HPD i nput wi th 100K Di spl ayPort/ T29 A Connect or
greater than or equal o T G NOVEETe
to 100K (DPv1.1a). VE LF "
R9452* 'R9451 9494 1 1 09495 2 402 Appl e | nc. 5 8774
15!)3 %‘7’){:" 330550 p—— ?SBPF Si nk HPD range: ® C. 0.0
i o o 2 G Hgh: 2.0 - 5.0V = NOTI CE OF PROPRI ETARY PROPERTY:
02 05
? ? Low. 0 - 0.8v THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
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6

PCl - Express Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LINE WDTH [ 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
PG E&R 85D * N =85 OHM DI FF =85 O-M DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
PG E&R 85D TOP BOTTOM Y =85 OHM DI FF =85 O-M DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
CLK PCI E 90D * 90 OHM DI FF =90 O-M DI FF =90 O-M DI FF =90 O-M DI FF =90 OHM DI FF =90 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
PCE * =3X DI ELECTRI C ? PClE TOP BOTTOM =4X DI ELECTRI C ?
PCl ER * =3X DI ELECTRI C ? PCl ER TOP BOTTOM =4X DI ELECTRI C ?
CLK PCE * 20 ML ?

T29 | 2C Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
12C 55SE * =55 OHM SE =55 OHM SE =55 OHM SE =55 OHM SE 0 1M =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
12¢ * =2x DI ELECTRI C 2

T29 SPI

Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
T29 SPI 55S * =55 OHM SE =55 OHM SE =55 OHM SE =55 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VeI GHT
T29 sPI * =2x DI ELECTRI C ?

T29/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
T29DP 90D * N =90 OHM DI FF =90 OHM DI FF =90 OHM DI FF =90 OHM DI FF =90 OHM DI FF
T29DP 90D TOP BOTTOM Y =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 VEI GHT
T290P * =5x DI ELECTRI C ?

SOURCE: Bill Cornelius’s T29

Routi ng Notes

DP CONNECTOR SI GNAL CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER AGONRITE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP 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 LINE-TO LINE SPACING | V&I GHT SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT
DI SPLAYPCRT * =4 1 SPACING 2 DI SPLAYPCRT ToP BOTTOM =4 1 SPACING 2

T29 DP AND DONNSTREAM PORTS

T29/ DR TETHERED CABLE

T29 Net Properties
NET TVPE

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

[CO—raEaxioon e QK paE eon axeaE PCI E CLK100M T29 P

[o—roE ke QK paE eon axeaE PCI E_CLK100M T29 N

[ 12c sssE 12c 12C T29 sCL

] 12c sssE 12c 12C T29 SDA

[CO—meseax T2 spl T20 spl T29 SPI_CLK

CO—r2eset uos T2 spl T20 spl T29 SPI_MOSI

[oO—2ese mso T2 spl T20 spl 129 SPI_M SO

CO—m2ese s T2 spl T20 spl T29 SPI_CS L

[ Tzere e0n Teare T29 R2D C P<3..0>

[ Tzere e0n Toare T29 R2D C N<3..0> s~ Sl

[ T2900 90 T20909 T29 D2R P<3..0> SO E

[ Tzere e0n Toare T29 D2R N<3..0> . el
BEAD FRBEE TRUE

O—2emm Tzemp e0n Toare T29 R2D P<0>

e pm Trerp e0n Toare T29 R2D N<O> g e

CoO—re T200P 90D 2009 T29 R2D P<1> =y - e

O—zem T2anp 90D Toae T29 R2D N<12 il il
BEAD PROBE TRUE

[ Tzerp e0n Toare 129 R2D C F P2i. 40>

[ Tzere e0n Toare T29 R2D C F N<l1..0> %P0 FRe e
BEAD PROBE TRUE

CO—2e mm Tzere e0n Toare T29. B2R C P<0>

CO—zemm T2app 90D Toame T29 D2R C N<O> BEAD PROSE TRUE

CO—2ama T2app 0D Toame T29..D2R C P<1> BEAD PROSE TRUE

[ ST T2900 90D T2909 T29 D2R C N<1> BEAD PROBE TRE
BEAD PROBE TRUE

[ — DP 90D D1 SPIAYPORT T29DPA M. P<1>

[ — DP 90D Dl sPI AYPERT T29DPA M. N<1>

[ — USB2 90D usg2 T29 A RSVD P

[ — usez odb. (R T29 A RSVD N

[ Tzere e0n Toare T29 R2C P<1..0>

= T2app 90D Toare T29 R2C N<1..0> Zz ::: :2

o2 ma Tzere e0n Toare T29 R2C C P<0>

[ SR T290p 20D T2ome T29 R2C C N<O> o i~ e

o—za = T290e 90n Toame T29_R2C C P<1> BEAD PROE TRE

O—tea T290p 20D T2ome T29 R2C C N<1> BEAD PROBE TRE

CO—2e G T290p 20D T2ome 129 C2R P<0> BEAD PROSE TRE

o2 cm T290e 90n Toamp T29_C2R N<O> BEAD PROE TRE

CO—aca T2app aon Toomp T29 C2R P<1> BEAD PROBE TRE

O—zecm T290p 20D T2eme T29 2R N<i1> PEAD PRORE TRE

[ T2app aon T2omp T29 C2R C P<l..0> BP0 FReETRE

[ T290p 20D T2ome T29 C2R C N<1..0> SO0 PROFTRE
BEAD PROBE TRUE

| NTERNAL PANEL PROPERTI ES

NET TVPE

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

= 0P eon Dl SPI AYRCRT. DP INT M. C P<3..0>

= 0P eon Dl SPI AYRCRT. DP INT_M._C N<3..0>

e ar 0P eon Dl SPI AYRCRT. DP_INT_M._P<3..0>

e ar 0P eon Dl SPI AYRCRT. DP I NT_M_N<3..0>

[y 0P eon Dl SPI AYRCRT. DP_INT _AUXCH C P

D DP 90D DI SPI AYPORT DP_I NT_AUXCH C N

e axa 0P eon Dl SPI AYRCRT. DP_I NT_AUXCH P

e L axa 0P enn Dl SPI AYRCRT. DP | NT_AUXCH N

SYNC DATE=11/17/201(

I SYNC_MASTER=TONY.
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Terrp Sensor Constraints Teer Sensor Net Pr Opert I es
NET TYPE
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
TMPSNS PAI R * 55 QM SE =55 OHM SE =55 OHM SE 20Mv 0 25MM 0 10MM = ARSI DAL AbdEns DX1 P
= INPSNS PAIR INPSNS. DX1_N
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT = TMRSNSBALR TESHS T4 P
= INPSNS PAIR INPSNS. TDX1 N
TMPSNS * =2x DI ELECTRI C ?
= INPSNS PAIR INPSNS. DX2 P
T INPSNS PAIR INPSNS. DX2 N
INPSNS PAIR IMPSNS TDX2_P
= TMPSNS PALR TMPSNS TDX2 N
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP N
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
AUDI CDI FF . v 06 M 02 M 10 v 02m 02 M
LD DI EE. LD O AUD LTWE N 15
UD| OD| EE Wsie) AUD LTWI P 15
LCxon EE o AUD LWR N -
LD Ol EE Do AUD LWFR P 15
oo e Do AUD RTWE N .
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT EE— — A £ e
UDI OD| EE Wr'io) AUD RWFR N 16
AUDI O 02m ? LDl o) EE Do AUD RWR P 16
LD Ol EE Do AUD SUB N .
LD Ol EE Ao AUD SUB P 7
NET TYPE
ELECTRI CAL CONSTRAI NT SET frvsileal SPACI NG
= UDLOD| EE W el SPKRAMP_LTWI _QUT N 15
= LD COREE Do SPKRAMP_LTWI_QUT P 15
= AU DI EE Worel SPKRAMP_LWFR OUT N 15
= WDl ODI EE Ws'ie) SPKRAMP_LWFR QUT P 15
AUDI DI EE W el SPKRAMP_RTWI_OQUT N 16
= DL OD| EE WsNe) SPKRAMP_RTWI_QUT P 16
= LD CDIEE ool SPKRAMP_RWFR OUT N 16
LD CDIEE ool SPKRAMP_RWFR QUT_P 16
= LD CDIEE Woel SPKRAMP_SUB OUT N 17
= LD CDIEE LD O SPKRAMP_SUB OQUT P 17
| 2C Net Pr Opert I es
NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
[ L 2C sasE L2c 1 2C LPCREM SDA 5 21
[ L2C sssE L2c 12C LPCREM SCL 30 21
[— 12C 55SE 12¢ DDC SDA FC 21 48
f— 12C 555 12C DDC SCL_FC 21 48 12C pairs fromLPC
[— 12C S5SE 12¢ SDA FC 21 48
[— 12C S5SE 12¢ SCL_FC 21 48
[— 12C 55SE 12¢ SDA_SVREM 21
[— 12C S5SE 12¢ SCL_SWREM 21
f— 12C 55SF 12C | 2C DP628 SDA 35
[— 12C S5SE 12¢ 12C DP628 SCL 35
f— 12C 55SE 12 12C LPCLOC SDA 2 35
f— 12C 55SE 12 12C LPCLOC SCL 2 35
[— 12C 55SF 12C 12C FALS SDA 10
[— 12C 55SE 12¢ 12C FALS SCL 10
= \oC sase Loc 12C LPCL SDA 4
f— 12C 55SE 12 12C LPC1 SCL 35
[— ! SE 12¢ 12C ALS SCL 35 48
[ 12C s5SE L 12C ALS SDA 35 48
[— 12C 55SE 12¢ 1 2C USBHOST SCL _ 35
[— 12C S5SE 12¢ | 2C USBHOST SDA 35
[— 12C 55SE 12 ADAV4601 | 2C SDA 14 H
[ L2C sssE 126 ADAV4601 | 2C SCL ., \ McroCtlr Net Pr Opert | es
NET TYPE
[— 12C 55SE 12¢ 12C SDA 12 14 18
= e e 1 2C SCL 11 14 10 ‘ : ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
= \2c ssse L2c AUD 161 12C SDA ., Audio 12C paiTs [ MCROCTIR S5SE M CROCTIR ADRC STRO V. o2
o Loc ssse Loc AUD 161 12C SCL 1 [— MCROCTIR SSSE M CROCTIR ADC STRL V o 20
- M CROCTIR S5SE M CROCTIR ADC STR2 V. 9 20
M CROCTI R 55SE. M CROCTIR DAC oUT 9 20
Lo Lo 12C MU SCL 44 35 42 =
[ 12c 12C 12C MCU SDA 34 35 a2 [— M CROCTI R S5SE M CROCTIR ADC USB5V 20 33
[ — M CROCTI R S5SE. M CROCTIR P5VP3V3_VREF 9 39
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I SYNC_MASTER=TONY.
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4 3

Et hernet MDI Constraints

SQURCE: MCP73 Interface DG (DG 02974-001_v01), Section 2.7.4

PCle Net Properties

PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
ENET MDI 100D * 100 oM Of FF =100 OHM DI FF =100 OHM DI FF =100 OHM DI FF =100 OHM DI FF =100 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
ENET MDI * 25 ML 2

NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
5} e E 850 feers PCIE_ENET_R2D P 2
s e E 850 eaE PCIE_ENET_R2D N 26
[D—eae st o PO E Asn paE PCI E_ ENET R2D C P e
PCIE ENET R2D PCE 85D PCIE PCE ENET R2D C N 7 26
[>—eacs et e E 85D eaE PCI E_ENET D2R P B
ko mer o e E 850 feers PCIE_ENET_D2R N |
= POE 85D paE PCIE ENET D2R C P '
= e E 850 eaE PCIE ENET D2R C N .
[®>—eo= axioo ewer QK PAE e0n aKepaE PCl E_CLK100M ENET P 22 26
[E>—eoE axioou ener QK PAE e0n aKepaE PCl E_CLK100M ENET N 22 26
FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
FW 110D * 110 oM O FF =110 OHM DI FF =110 OHM DI FF =110 OHM DI FF =110 OHM DI FF =110 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
FW TP * =3 1 SPACING ?
NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
[ e E 850 eaE PCIE FWR2D P 20
i e E 85D eaE PO E FWR2D N 20
[O—=eae sween PO E asn b PO E FWR2D C P -
[O—eae sween PO E Asn paE PCIE FWR2D C N .
[ — PO E FW PR PCIE 85D PCOIE PCl E_FW D2R P 728
[O—eac fwms e E 850 eaE PCIE_FW D2R N .
=t PO E Asn paE PO E FWD2R C P y
- e E 850 eaE PCIE FWD2R C N L,
[O—eacakomew QK PAE e0n aKepaE PCl E_CLK100M FW P . 2l
[O—eacakomew QK PAE e0n aKepaE PCl E_CLK100M FW N 22 28

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
UsB2 90D B 90 a1 FE =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-LINE SPACING | WEI GHT
usB2 * =4 1 SPACING 2
NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
[ — PCIEG2 85D POEG PCIE USB D2R C P 32
[ — PCIEG2 85D POEG PCIE USB D2R C N 32
[ — POECR 85D POEG PCIE USB R’D P 32
[ — POECR 85D POEG PCIE USB R2D N 32
e T, O E2 gsD po e PCIE USB R2D C P -
T O Ee2 gsD po e PCIE USB R2D C N .
ko us e e EGe 85D eoEc PCIE_USB_D2R P -
[ T O Ee2 gsD poE PCIE_USB D2R N R
[O—eac awoou s QK eaE son aKeae PCI E_CLK100M USB P o
[O—eae awoou s QK PAE son aKeae PCI E_CLK100M USB N [, o3
CO—=ecEaKiomuss QK PAE 90D QK PAE PCIE CLK100M USB C P 32
S T Gk eaE son cxear PCI E_CLK10OM USB C N - A

USB UPSTREAM

USB Hub ports

USB AUDI O

USB connector routes

Et her net MDI

Net Properties

NET TVPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

e o ENET MY 100D ENET i ENETCONN MDI_P<3. . 0>
o7y ENET M ENET MY 100D ENET ENETCONN_MDI_N<3. . 0>
= ENET NDI 100D ENET M| ENETCONN _MDI _T_P<3..0>
= ENET MY 100D ENET MY ENETCONN MDI_ T N<3..0>

FireWre Net

Properties

NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL sPAGLNG
[CO—fwen e EW 110D EW TP FW PORTO TPA P 29 30
[CO—fwen e EW 110D EW IR FW PORTO _TPA N 29 30
[CO——fwen ten EW 110D EW TP FW PORTO_TPB P 29 30
[CO—fwen 1e8 EW 110D EWIP FW PORTO_TPB N 29 30
USB Net Properties
NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
[ — USB2 90D UsB2 USB HUB UP DP
[ — USB2 90D usB2 USB HUB UP DM
[ — USB2 90D usB2 USB DEV DP
(- USB2 90D usB2 USB_DEV_DM
D USB2 90D use2 USB DEV F DP
C USB2 90D usB2 USB DEV F DM
[— USE2 90D usB2 USB_HOST_DP
- USE2 90D usB2 USB HOST DM
[ USE2 90D use2y USBDN1 H1 DP
[ — USE2 90D usB2 USBDN1 H1 DM
[ - USE2 90D usBe2 USBDN2 H1l DP
[— USE2 90D usB2 USBDN2 H1 DM
[ USB2 90D L= USBDN3 H1 DP
[ — USE2 90D usB2 USBDN3 H1l DM
[ — USE2 90D usB2 USB UC DP
(- USB2 90D usB2 UsSB_uUC DM
- USE2 90D usB2 USB_AUDI O DP
[ — USE2 90D usB2 USB_AUDI O DM
- USB2 90D usB2 USB CAMERA DP
- USB2 90D usB2 USB CAMERA DM
[ — USB2 90D usB2 CAM DP
[ — USB2 90D usB2 CAM DM
- USE2 90D usB2 AUD 161 USB DP
- USE2 90D usB2 AUD 161 USB DM
[ — USB2 90D usB2 DML
[ USE2 90D usB2 DP1
[— USE2 90D usB2 DR
D USB2 90D use2 DP2
- USE2 90D usB2 DMVB
D USB2 90D use2 DP3
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T29 Dr. B-Speci fic Physi cal

& Spacing Constraints

BOARD LAYERS

BOARD AREAS

PRE PNy | OEREPRR

St andard Spaci ng Rul es

TOP 1SL2 ISL3 ISL4 ISL5 ISL6 | SL7 BOTTOM

NO TYPE

M 15 7

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DEFAULT * Y =55 OHM SE =55 OHM SE 6 35 MM 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT

PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55 OHM SE . Y 0 076 MM 0 076 M1 =STANDARD =STANDARD =STANDARD
55 OHM SE TGP BOTTOM Y 0 085 MM 0 085 MM

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

80 OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

80 OHM DI FF 1SL3 1SL6 Y 0120 Mv 0120 Mm 0 150 W1 0 150 W1

80 OHM DI FF TGP BOTTOM Y 0135 v 0135 v 0 160 MW 0 160 MW
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

85 OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

85 OHM DI FF 1SL3 1SL6 Y 0115 Mv 0115 Mv 0 200 W1 0 200 W1

85 OHM DI FF TGP BOTTOM Y 0125 v 0125 v 0 200 MW 0 200 M1
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

90 OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

90 OHM DI FF 1SL3 1SL6 Y 0 099 MM 0 099 MM 0 200 M1 0 200 W1

90 OHM DI FF TGP BOTTOM Y 0 099 MM 0 099 MM 0 150 W1 0 150 W1
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

100 OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

100 OHM DI FF 1SL3 1SL6 Y 0081 Mv 0081 MM 0 250 WM 0 250 WM

100 OHM DI FF TGP BOTTOM Y 0 091 MM 0 091 MM 0 250 W1 0 250 W1
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

110 OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

110 OHM DI FF 1SL3 1SL6 Y 0 067 MM 0 067 MM 0 300 MM 0 300 WM

110 OHM DI FF TOP BOTTOM Y 0 075 Mm 0 075 Mv 0 300 MM 0 300 WM
PHYSI CAL_RULE_SET LAYER ALFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

1 1 DIFFPAIR

Y

=STANDARD

=STANDARD

=STANDARD

01w

01w

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
DEFAULT N 01 M ?
STANDARD * =DEFAULT ?

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT

1 1 SPACING * 01 M ?
2 1 SPACING * 02 M ?
3 1 SPACING * 03 M ?
4 1 SPACING * 04 M ?

5 1 SPACING * 05 M ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
2X DI ELECTRI C TOP BOTTOM 0 140 WM ?
3X DI ELECTRI C TOP BOTTOM 0 210 ?
4X DI ELECTRI C TOP BOTTOM 0 280 ?
5X DI ELECTRI C TOP BOTTOM 0 355 ?

2X DI ELECTRI C

3X DI ELECTRI C

4X DI ELECTRI C

5X DI ELECTRI C

$|2|2|2|2|2|¢8
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18 17 16

18

18

18

15

FUNCTI ONAL TEST PO NTS

J1013 ODD FAN

FANO PWR
fann S EUNC TEST TRUE
FAN TACHO EUNC TEST=TRUF

PP12V_FAN FET
[mg

EUNC_ TEST=TRUE
M N ALLONAED TPS=3
3 GROUND TESTPOI NTS NEAR J1013

J1115 BLC CONNECTOR

[an S STRO + EUNC TEST TRUF
o STRO - EUNC TEST TRUF
™ STROC EUNC TEST TRUF
™ STR1 + EUNC TEST=TRUF
fann S STR1 - EUNC TEST TRUF
fann S STRIC EUNC TEST TRUF
[ STR2 + EUNC TEST=TRUF
™ STR2 - EUNC TEST TRUF
faan S STR2C EUNC TEST TRUF

2 GROUND TESTPO NTS NEAR J1013

J1204 USB CAMERA

10 DPPE\ _CAM ELL T o

anoe - Lo oo e
O[T CAM DM EUNC TEST=TRUF
[T CAM DP EUNC TEST=TRUF
s[> 12C ALS SCL EUNC TEST=TRUE

EUNC TEST=TRUF

ST 12C ALS SDA

4 GROUND TESTPO NTS NEAR J1204

J2007 M CROPHONE

18 AUD M C I N N CONN
18 G\D AUD M C_COWN

m—EUbC_'LEﬂ'_'LBLIE
[T AUD M C IN P CONN EUNC TEST=TRUE
2 GROUND TESTPO NTS NEAR J2007

J2003 AUDI O LEFT SPEAKER

15| PKI LWER P
15| SPKRAMP_LWFR OUT N
1[I SPKRAMP_LTWI_OUT P EUNC TEST TRUE
15| PKI LTWI N

J2004 AUDI O RI GHT SPEAKER

16 PK R P _
16| SPKRAMP RWFR OUT N =
16} SPKRAMP RTWI_OQUT P EUNC TEST=TRUE

[T SPKRAMP_RTWI_OQUT N EuNC TEST TRUE

J2005 AUDI O SUBWOOFER

TR SPKRAMP_SUB QUT P EUNC TEST=TRUF
17 PKI B N =

> GND_AUDI O SPKRAMP EFUNC_TEST TRUE
M N ALLOWED TPS=6

J1011 BLOWER TEMP SENSOR

o >—IDXL N
o CE>—TDXL P
2 GROUND TESTPO NTS NEAR J1011

EUNC TEST=TRUF

EUNC TEST=TRUF

J1012 PSU TEMP SENSOR
s TDX2 N

o —1DX2 P
2 GROUND TESTPO NTS NEAR J1012

EUNC TEST TRUF

EUNC TEST TRUF

J2726 PANEL POVER

f

4 GROUND TESTPO NTS NEAR J2726

J2725 | NTERNAL DP PANEL

DP I NT M. P<3..0> EUNC TEST=TRUF

O

T D> DP INT M. N<3..0> EUNC TEST=TRUF
O DP | NT_AUXCH P EUNC TEST TRUF
T D> DP | NT AUXCH N EUNC TEST=TRUF
2T DDC SCL_FC EUNC TEST=TRUF
21T DDC SDA FC EUNC TEST=TRUF
21T SCL_FC EUNC TEST=TRUF
21T SDA FC EUNC TEST=TRUF
2T AUDI O ON FC EUNC TEST TRUE
21TRY AUDI O MJTE FC L EUNC TEST TRUF
2T 12S SCLK FC EUNC TEST=TRUF
21T 12S W8 FC EUNC TEST=TRUF
TR 12S SDO _FC EUNC TEST=TRUF
21T DP_PWR UP FC EUNC TEST TRUE
21T INT FC L EUNC TEST TRUF
2T DP_I NT_HPD FC EUNC TEST=TRUF
2T VI DEO ON FC EUNC TEST=TRUF
21T VSYNC FC EUNC TEST=TRUF

17 GROUND TESTPO NTS NEAR J2725

NC AND NO_TEST NETS

FLI P SI DE PCl

TP _PCl BR WAKE L

NC PCl BR WAKE L

TP _PEX8112

EECS L

VAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 EECS L

TP _PEX8112

EECLK

VAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 EECLK

TP _PEX8112

EERDDATA

VAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 EERDDATA

TP PEX8112

EEVWRDATA

MAKE BASE=TRUE
NO TEST=TRUE,

NC PEX8112 EEVWRDATA

TP _PEX8112

GPl &0

MAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 GPI OO

TP _PEX8112

GPl OL

VAKE BASE=TRUE
NO TEST=TRUE

NCPEX8112 GPl OL

TP _PEX8112

GPl @2

VAKE BASE=TRUE
NOTTEST=TRUE

NC (PEX8112 GPl Q2

TP_PEX8112

GPl &8

MAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 GPl (8

TP PEX8112

PWR OK

MAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 PWR OK

TP _PEX8112

BAROENB L

VAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 BAROENB L

TP _PEX8112

PCLKO62SEL L

VAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 PCLKOG2SEL L

TP _PEX8112

PMEQUT L

VAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 PMEOUT L

TP_PEX8112

GNT1 L

VAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 GNT1 L

TP _PEX8112

GNT2 L

NAKE _BASE=TRUE
NO TEST=TRUE

NC PEX8112 GNT2 L

TP PEX8112

GNT3 Ly

VAKE BASE=TRUE
NO TEST=TRUE

NC PEX8112 GNT3 L

TP _PEX8112

PCLKO

MAKE BASE=TRUE
NO TEST=TRUE

TP _NECUSB SM L

NC PEX8112 PCLKO
KE _BASE=TRUE
NO TEST=TRUE

NC NECUSB SM L

TP _NECUSB PPON1

VAKE BASE=TRUE
NO TEST=TRUE

NC NECUSB _PPON1

TP_NECUSB PPON2

VAKE BASE=TRUE
NO TEST=TRUE

NC NECUSB _PPON2

TP_NECUSB PPON3

VAKE BASE=TRUE
NO TEST=TRUE

NC NECUSB PPON3

TP _NECUSB SRCLK

VAKE BASE=TRUE
NO TEST=TRUE

NC NECUSB _SRCLK

TP _NECUSB SRDTA

VAKE BASE=TRUE
NO TEST=TRUE

TP_NECUSB SRMOD

NC NECUSB SRDTA
VAKE BASE=TRUE

NC NECUSB _SRMOD

TP _NECUSB TESTEN

VAKE BASE=TRUE
NO TEST=TRUE

NC NECUSB TESTEN

TP _NECUSB TEST3

NC NECUSB TEST3

TP _NECUSB TEST4

VAKE BASE=TRUE
RUE

NC NECUSB TEST4

MAKE BASE=TRUE
NO TEST=TRUE

BRI DGE AND USB CONTROLLER MOUNTI NG AND ROUTI NG MAKES TEST VI RTUALLY | MPCSSI BLE

AD<31 0
CO-=rpreer=rrre =l
3 C BE | <3 [0}
[CO-=rpreer=rrre =
PAR
[ = —
NO TEST=TRUE PCl FRAME L
: NO TEST=TRUE
D PCl I RDY L
NO TEST=TRUE
D PCl _TRDY L
! NO TEST=TRUE PCl DEVSEL L
NO TEST=TRUE
[— PCl_STOP L
NO TEST=TRUE
D PCl _PERR L
NO TEST=TRUE PCl SERR L

I

NO TEST=TRUE

PCl _NECUSB REQ L

[

NO TEST=TRUE

PCl _NECUSB GNT L

O o Tes=me

PCl _NECUSB | NT L

NO TEST=TRUE

PCl _CLKRUN L

NO TEST=TRUE

000

PCl_RESET L

NO TEST=TRUE

SYNC NVASTER=MASTER

SYNC DATE=N A A

TTILE

J59 | CT/ FCT
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