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11/18/2010

SUBWOOFER SPEAKER AMP

AUDIO

11/18/2010
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MASTER

N/A

1.05V_VREG
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Power: T29 15V Boost
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09/30/2010

Tethered Cable Connector

T29_D

03/17/2011
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Device Function:
Power Source:

Wake Support:

mDP Tethered Q7560 24V FW
3.0-26.4V FET
u7000 3.3V S5
_ TPS51980
MagSafe 1.05v T29
15-18.5V
i 3.3V T29
UB500 5V S3
TPS51980
3.3V s4
U7200 1.2V ENET
SC194A
u7300 1.5V USB
SC194A
L7435 1.2V ENET
(U3900)
U7600 1.8V SATA
SC194A
4 3.3V MCU
07700 |
LP2951
uz222? 12V S5
2?2222
uz222? 24V SO
2?2222
T29 Bus-Powered Device Power States:
S4: Device negotiation, SRC_PWR = 3.0-3.6V (MCU function only)
S3: Device sleep, SRC_PWR = 5.0-26.4V (optional wake functions supported)

50:

Device running,

SRC_PWR = 21.6-26.4V (run functions supported)

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

T29 Self-Powered Device Power States:

S5:
53:
50:

Device standby, no cable attached (MCU function & DP port power only)
(optional wake functions supported)

cable attached
Device running, cable attached

Device sleep,

(run functions supported)

Dr.B
Self

Yes

FW
(420mA / 10W)

MCU
(10mA)

RTRx2,FW, SATA

RTRx2,FW, SATA

USB
(2.1a)

mDPx2
(1)

DP++
(440ma)

PLX (USB)
(210mA)

N/A

SATA
(250mA)

N/A

Mr .Dev
Self

Yes

FW
(420ma)

MCU
(10mA)
RTR, FW, SATA

RTR,FW, SATA

N/A

mDPx2
(1)

DP++
(440ma)

PLX (USB)
(210mAa)

N/A

SATA
(250mA)

N/A

Mr .Dev

Bus

Yes

(420mA)

N/A

RTR,FW, SATA

RTR,FW, SATA

N/A

N/A

N/A

N/A

ENET
(400mA?)

SATA
(250mA)

MCU
(10mA)

DP/T29 Display-Specific Power States:

Mr .Dev
Bus

No

Fw

(420mA)

N/A

RTR,FW, SATA

RTR,FW, SATA

N/A

N/A

N/A

N/A

N/A

SATA
(250mA)

MCU
(10mA)

(In addition to S5-S0 states for T29 Self-Powered Device)

D5: Display standby, no cables attached

D3: Display sleep, DP cable detached or no source power,
DO: Display ready, DP cable attached and source powered
NOTESs :

- D5 implies S5, SO0 implies 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

USB VBus present

Display
Self

Yes

FW
(420ma)

MCU
(10mA)

RTRx2,FW

RTRx2,FW

N/A

mDP
(1n)

DP++
(440ma)

PLX (USB)
(210mAa)

N/A

N/A

N/A

(USB wake supported)
D2: Display low-power, DP cable attached and source powered, source asleep per AUX command to TCON (USB wake supported)

ENET
Bus

Yes

N/A

N/A

RTR

RTR

N/A

N/A

N/A

N/A

ENET

(400mA?)

N/A

MCU
(10mA)

FW

Bus

FwW

(420mA)

N/A

RTR,FW

RTR,FW

N/A

N/A

N/A

N/A

N/A

N/A

MCU
(10mA)

SATA

Bus

N/A

N/A

RTR, SATA

RTR, SATA

N/A

N/A

N/A

N/A

N/A

SATA
(250mA)

MCU
(10mA)

DPIn

Bus

N/A

N/A

RTR

RTR, mDP

N/A

N/A

N/A

N/A

N/A

N/A

MCU
(10mA)
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BOM NUMBER BOM NAME BOM OPTIONS
639-1575 PCBA,MLB, J59 BASIC Module Parts
085-2422 PCBA,MLB,DEV, J59 DEVELOPMENT PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33850945 1 IC,T29-PRQ,220 FCBGA,15X15MM U3600 CRITICAL
33850753 1 IC,FW643-E,1394B PHY/OHCT LINK/PCI-B,12 U4100 CRITICAL
34350549 1 1C,ASTC,GBIT ENET,QFN-48,6X6,BOM57761 BO U3900 CRITICAL
33850977 1 PCI EXPRESS TO USB 2.0 HOST CONTROLLER(REV B) U4600 CRITICAL
BOM GROUP BOM OPTIONS
BASIC COMMON, ALTERNATE, T29HV:P12V,BIT_BANG_I2C,ENET_WAKE:PCIE,PIUSB_REV:B, PRODUCTION
FLASH | PART NUMBER | QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
RAW: 33550550 341T0376 1 IC,EEPROM, 059 PRIMARY,SPI,3ZKBIT,MLES U3690 CRITICAL
RAW: 33550800 341T0331 1 ENET FLASH,C-IV,NO SD,J59 U3990 CRITICAL
RAW: 33550559 341T0375 1 IC,BEPROM, FW643-E2 GUID,12C,2KBIT,MLES U4290 CRITICAL
RAW: 337S4115 341T0385 1 IC,MCU, 328, LPC1114, 32KB/SKB, HVQFN33, 359 U5000 CRITICAL
RAW: 337S4115 341T0385 1 IC,PRGRMD, LPC1114,T29 SUPER MCU, HVQFN33 U9330 CRITICAL
RAW: 33753558 341T0378 1 IC, PRGRMD,LPC2144, 359 SYSTEM MCU U2617 CRITICAL
RAW: 35352320 341T0369 1 I, PRGRMD, PNX0161, AUDIO/HID, TFBGASS U1400 CRITICAL
ALTERNATES
PART NUMBER ﬁg%kg%ﬁgEgoR BOM OPTION REF DES COMMENTS :
37680977 37650859 ALL DIODESINC ALT FET
37680972 37650612 ALL ROHM ALT FET
37780107 377s0066 ALL ON SEMI ALT RCLAMP
15550431 15550289 L1204 ALTERNATE CM CHOKE p—
37681029 37680953 ALL ALTERNATE DC/DC FET
37651030 37650801 ALL ALTERNATE DC/DC FET
37681017 37650612 ALL ALTERNATE TOSH SS FET|
37780124 37780057 ALL ALTERNATE VARISTOR
15251483 15251376 ALL ALTERNATE INDUCTOR
15550691 15550183 ALL ALT BEAD FOR BL FILT
12850262 12850220 ALL ADDS KEMET TO SANYO
13850684 13850660 ALL ADDS MURATA TO TAIYO
15550571 15550309 ALL ALTERNATE FERRITE
35383477 35383207 ALL ALTERNATE FAB U9410
Schematic / PCB / EEEE #'s
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
820-2997 1 PCBF, MLB, J59 PCB1 CRITICAL
051-8774 1 sch,MLB, 359 SCH1 CRITICAL
825-7122 1 MLB LABEL, 48.0MM X 4.8MM [EEEE_DHMY ] CRITICAL
ISYNC MASTE. STER SYNC DATE=N/.
BOM Configuration
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PP610
1PO5BOT
)
DC_24VIN
PP611
1PO5BOT
+—&
DC_24VIN D
CRITICAL
—— prsgPC 24 .5VOLT POWER IN 5609
J603 J Y CRITICAL PP603 PP24V_S5_BLCFET SUD50P0615L A Y A L TN TINE AT rT ¢
5569-12A2S-225 %3 IPO_BOT MIN L T MM TO-252 MIN_NECK_WIDTH: CRITICAL MIN_NECK _WIDTH=0.,5MM
Pt DC_24VIN I;%Mo 21151 1 MIN NECK WIDTH=0:5MM VOLTAGE=24.5V FL601 VOLTAGE=24.5V
L BNE! PP24V_S5 PREFILT, C639 2 3 _ DC.24VIN 6000HM-100MHZ-0.2V
. B MIN LINE WIDTH=1.0MM TOUF T of ]\« 1YY Y L2
O O MTN*NECE‘WIDTH:O.SM.M 64 o
5 3 OLTAGE=24.5V Cc641 i C 5 6 wld[a 6 1206-1
[ 2 °T. 1 1 — 4 il FI%S-QO% J R624 - FIPOS-Mg&I‘ SWI_INV
O O GND_ACDC24 1C620 1C621 1C622 © CRITICAL
11 5 MIN NECK WIDTH=0.5MM g 180K 1 1 SWI_INV FL6
O O MIN-LINE WIDTH=1 . OMM 1210 0,4yF BE_24VIN 0. %lUF 0.01UF 3 0.47UF 0.47UF - — T INV 0 6000HM—-100MHZ~0 .2V
NC DCIN 12|~y |6 VOLTAGE=0V . DC_24VIN 1oz 10% DC_24VIN 8% giow T, 8% 5 18% F?Gg;q* 108 - -9-
No_7EST-TRUE 29Y Ccé6 29¥ 2 37R 853 2 2ERrM 2 2ERrM 05 XTR 1YY Y L2
603-1 603-1 603-1 - 1206 1206 1 603-1
DC_CONNTN 6 61. DC_24VIN (1’8-%01UF DC_24VIN SWI_INV GATE 00309 : SWI_INV 2206-1
F&S—ﬁo 2 )5(7;{ = WI_TIN > MIN NECK WIDTH=0Q.2MM T —
1 . 603-1 SWI_INV SWI_INV SWI_INV ~ N MIN-LINE WIDTH=0.6MM
® 24 M By VOLTAGE=0V
PP612 DC_24VIN NoS.wSHa -4
DC_24vIN  1PO-BOT € N3
= 1 SM 1 — mN =
= |
GATE_ Q0309 R | SWI_INV
FRE1 e R625 ;
SM
1 10K Q608
20 D PWR_INV_ON1AANA,2  BRSE 1 MMBT3904G
DC_12VIN = = Y S0T23
pp6o7. DC 12 VOLT POWER IN 1 iew R626
1P0gpOT MEosY 10K 2 sWI_INV
PP601 SWI_INV IANNAZ
BE_12vIN 1P05pOT 1 /0w =
1 M]E—%F
DC_12VIN = PP12V_S5 ACDC, SWI_INV C
C640 |
toor  1C642 C646 3
i AT ER TR 2o
| SM NOSTUFF NOSTUFF
0. 1UF 0.01UF 1 G647 1G649"
35v o . C 7 C
I e
DC_12VIN _ _ N
F; 69&‘ DC60132V11N 603-1 2 %;f.‘]éc 2 %;f.‘]éc
0z, - DC_12VIN SM-CASE-C1-HF SM-CASE-C1-HF
1 — DC_12VIN DC_12VIN
DC_12VIN = =
—
s ¢ =PP3V3 S5 FAl B
‘R647
100K
1%
1/16W
MF-LF
Zn‘é)fcowm
L622
FERR-120-OHM-3A R602
FAN ON IN L 1 m 2 FAN_ON_IN_FILT L 1 10K 2 ) FAN_ON_L "
0603 P
DC_CONNIN Mlja?g 1C604
DC_CONNIN %é) OPF re—
2 2EEn
102
DC_CONNIN
p————————
SYNC MASTER=MASTER SYNC D&TE=N/ A
Lo s n E—
1- 4 |D
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PP12V_SS

S5 Rails

— PP12V_S5 ACDC s

MIN_LINE WIDTH=0.4 mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=12V
MAKE_BASE=TRUE

[ — PPVIN_SW_T29BST 37
VOLTAGE=12V

PP5V_S5

— =PP12V S5 FANFET

=PP12V_S5_5V3V_VREG

=PP12V_S5 AUDIOFET

=PP12V_S5 LCDFET

=PP12V_S5_ P12VSOFET

=PPVIN SW_T29BST

PP5V_S5_REG 39

MIN_LINE WIDTH=0.6 mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=5V
MAKE_BASE=TRUE

PP3V3_S5

=PP5V_S5_USB

=PP5V_S5_ AUDIOFET

=PP5V_S5_CAMFET

=PP5V_S5_P1V05S0_VREG

PP3V3_S5_REG _ 3o

MIN_LINE WIDTH=0.4 mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=3 .3V
MAKE_BASE=TRUE

S4 DEVRESET

S5_FANBUF

SS5_FAN

S5_USB

S5_LPC

S5_AUDIOFET

S5_TCON

S5_JTAG

S5_BLC

S5_ALS

S5_P3V3S3FET

S5_P3V3SOFET

S4_ DPAPWRSW

S5_T29P
1 2 PP3V3 S4 MCU — =PP3V3 S4 MCU
5% B
1/10W
ME-LF
603
S3 RAILS
PP3V3_S3 — =PP3V3 S3_FET ,
MIN LINE WIDTH=0.4 mm —
MIN N IDTH=0.2 mm
VOLTAGE=3.3V
MAKE_BASE-TRUE
< 2100 mA
— =PP3V3 $3 ENET PHY
—  -pP3V3_S3_USB
— =PP3V3 ENET SYSCLK
— =PP3V3 S3 P1VOS3REG
=P1V0S3 EN
PP1VO_S3 — PP1VO_S3 REG 35

MAKE_BASE=TRUE

— =PP1V0_S3_USB

20 25

7 32 35

S0

PP24V_S0_BLC

RAILS

— PP24V_BLC _FET s

MIN LINE WIDTH=1.O0MM
MIN_NECK_WIDTH=0.5MM
VOLTAGE=24 .5V
MAKE_BASE=TRUE

— =PP24V BLC LEDS

PP12V_S0O

1 34

MAKE_BASE=TRUE

— =PP12V_S0_FET 40

=PP12V_S0_FW

PP3V3_S0

— =PP12V_S0_P1V05S0_VREG

=PP3V3_SO_FET a0

MAKE_BASE=TRUE

=PP3V3 S0 _DEVRESET

=PP3V3_S0_CK505

=PP3V3 SO _T29P

=PP3V3_S0_I2C_UC

=PP3V3 S0 _FWPHY

=PPVDDIO S0O_T29P CLK

=PP3V3_S0_TCPWRSW

400 mA?

=PP3V3 S0 _ENET PHY

=PP3V3_ S0 TCON

PP1VO5_S0

=PP3V3_S0_I2C T29

— PP1VO5_SO0_REG 36

— =PP1V05_S0_CK505

— =PP1V05_S0_T29P

Di

gital Ground

GND

VOLTAGE=0V

29

23 24

37

6

T29 PORT

1000 MA

PP15VR12V_S3

POWER VOLTAGE

=PP15V_T29 REG 3,

MIN_LINE WIDTH=0.4 mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=15V
MAKE_BASE=TRUE

CRITICAL
T29HV:P12V
=PPVIN SW_T29BST R890
1%12
1%
1w
MF
T29HV:P12V| 0815-HF
R895¢
0
5%
1/16W
MF-LF
402

750 MA

PP3V3_SW_TCPWR

— =PPH W_DPAPWRSW a3

T29BST_PWREN_DIV, oo R

— =PP3V3_S0_TCPWR_FET ,,

3v
MAKE_BASE=TRUE

— =PP3V3_S0_TCCONN a1

500 MA

750 MA
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7

5

2

R2D

PCIe Assignments

PCIE_T29 C_P<0> — PCIE USB R2D C P
FAKE_BASE-TRUE oD =
PCIE T29 R2D_C_N<0> —— PCIE USB R2D C N
= faxe_prsz-muE o =
PCIE_T29_D2R_P<0> —— PCIE_USB_D2R_P
ke pASE-TROE <M =
PCIE_T29_D2R_N<0> —— PCIE_USB_D2R_N
TAKD. PASE-TRUE <M =
T29 PCIE RESET L<0> —— USB_RESET L
=S oD >
PCIE T29 R2D _C_P<1> —— PCIE _ENET R2D C_P
TAKE_BASE=TRUZ oD
PCIE T29 R2D_C_N<1> —— PCIE_ENET R2D_C_N
—— MAKE_BASE=TRUE oD 2¢ «
PCIE_T29 D2R_P<1> —— PCIE _ENET D2R P
= MAKE_BASE=TRUE I 26 ¢
PCIE_T29_D2R_N<1> —— PCIE_ENET_D2R_N @ZE 46
VAKE_ BASE-TRUE
T29 PCIE RESET L<1> —— ENET RESET L
ke RsE-TRUE oD =
PCIE T29 R2D _C_P<2> —— PCIE FW R2D C P
—— MAKE_BASE=TRUE oD 2¢ <
PCIE T29 R2D_C_N<2> —— PCIE FW _R2D C N
—— MAKE_BASE=TRUE oD 2
PCIE_T29 D2R_P<2> —— PCIE FW _D2R P
= MAKE_BASE=TRUE I 2¢ 46
PCIE_T29 D2R_N<2> —— PCIE FW_D2R N
VAKD. BASE-TRUE <am >
T29 PCIE RESET L<2> — FW _RESET L
= oD =
PCIE_T29 R2D_C_P<3> e
PCIE T29 R2D_C_N<3> _— NC7PCIE T29 RZB C_N3
= AKE BASE-TRUE  NO_TEST-TRUE
PCIE_T29 D2R_P<3> —— NC PCIE_T29 D2R_P3
= TiAKS BASE-TRUE  NO_TEST-TRUE
PCIE_T29 D2R_N<3> —— NC _PCIE_T29 D2R_N3
VAKE BASE-TRUE  NO_TEST-TRUE
T29 PCIE RESET L<3> —— NC T29 PCIE RESET L3
= TiAKS BASE-TRUE  NO_TEST-TRUE
INTERNAL DP PANEL AC COUPLING CAPS
4 7 (Iy—DB_INT ML C P<0> C90*0|| Ll DP_INT ML P<0> g, 21 4s
U~1UFI IlOi 16V X5R 402
4 7 (ITy—DB_INT ML C N<0> c901 | e DP_INT ML N<0> gwmy 21 41
U~1UFI IlOi 16V X5R 402
4 7 (Iy—DB_INT ML C P<1> C902|| Ll DP_INT ML P<1> gy 21 4s
U~1UFI IlOi 16V X5R 402
4 7 (Iy—DR_INT ML C N<1> C90*3 | e DP_INT ML N<1> gy 21 4
U~1UFI IlOi 16V X5R 402
4 7 (ID—DB_INT ML C P<2> C90*4 | e DP_INT ML P<2> gy 21 4s
U~1UFI IlOi 16V X5R 402
4 7 (IX)—DB_INT ML C N<2> C90*5 | e DP_INT ML N<2> gsymy 21 a4
U~1UFI IlOi 16V X5R 402
a4 7@ DP_INT ML _C_P<3> C90§ I I N DP_INT MI,_ P<3> @ 21 44
U~1UFI IlOi 16V X5R 402
4 7 [I¥y—DB_INT ML C N<3> €907 | L DP_INT ML N<3> gwm 2140
U~1UFI IlOi 16V X5R 402
4 7 (I—DB_INT_AUXCH C_P €908 [ DP_INT AUXCH P gomm, 21 4
U~1UFI IlOi 16V X5R 402
44 7 [TEy—DRB_INT_AUXCH C N C90*9|| ~ DP_INT AUXCH N __gwm, 21 as
U~1UFI IlOi 16V X5R 402
Misc Ethernet Aliases
26 ENET_LOW_PWR —— _TP_ENET LOW_PWR
Q== = AR BASE-TRUE
Misc FireWire Aliases
FW_PME_L TP_FW _WAKE_ L
fl v =k pasE-TRUE
T29 NOCONNECTS DUE TO SINGLE PORT AND NO DPOUT

42 7 (ZN)—DB A PWRDWN

NC

—— MAKE_BASE-TRUE

DP_A_ PWRDWN
NO_TEST=TRUE

PCIBR CLKREQ L 1 2
22 7 [T)—BCLBR_CLKRE
MAKE_BASE-TRUE AVAAY,

22 (I T29 CLKREQ L
MAKE_BASE=TRUE

[ImDB_T29SRCA ML C P<0> — DP_INT ML C_P<0>
B —— MAKE_BASE=TRUE oD 7«
[ImDB_T29SRCA ML C N<0> — DP_INT ML _C_N<0>
B —— MAKE_BASE=TRUE oD 7«
[Im DB _T29SRCA ML C P<1> — DP_INT ML C _P<1>
” —— MAKE_BASE=TRUE oD 7
[Im DB T29SRCA ML C N<1> — DP_INT ML C N<1>
” —— MAKE_BASE=TRUE oD 7
[T DB T29SRCA ML C P<2> — DP_INT ML C_P<2>
” —— MAKE_BASE=TRUE o 7
[ImDB_T29SRCA ML C N<2> — DP_INT ML _C N<2>
B —— MAKE_BASE=TRUE oD 7«
DP_T29SRCA_ML_C_P<3> — DP_INT ML_C_P<3> 7w
© O TAKE BASETTRUE g
DP_T29SRCA_ML_C_N<3> — DP_INT ML_C_N<3> 7w
© O = axe bAsETIRUE oD
(T DB T29SRCA AUXCH C P DP_INT AUXCH C P
” —— MAKE_BASE=TRUE <D 7
(T DB T29SRCA AUXCH C N — DP_INT AUXCH C_N
” —— MAKE_BASE=TRUE <D 7
DP_T29SRCA HPD — DP_INT HPD
= axe saseTiRUE <
T29_LSX_R2P — =T29 LSX R2P 3
D5 easserau o
T29_LSX P2R =T29_LSX P2R 3
R e <M
TP_T29 A BIAS — T29 A BIAS a2
MAKE_BASE-TRUE = <
R900 9
4> ¢ (I))—=BB3V3_S4 DPAPWRSW 1 2 DPAPWRSW_EN
Y MAKE_BASE=TRUE
MELEE DPAPWRSW_EN
MF-LF =]
402 = o
U5000 IS SLAVE MCU - U9330 IS MASTER _
(SEE REFERENCE DESIGN) J_ =ICMCU ADDR oD 3
CLOCKS
22 PCIE CLK100M PCIBR P — PCIE CLK100M USB P 32 a6
—— AKE BASE-TRUE
22 PCIE CLK100M PCIBR N — PCIE CLK100M USB_N 32 46
D = .~ —
22 7¢gUM}—BCIBR CLKREQ L — PCIE CLKREQ4
—— AKE BASE-TRUE
2 P LK100M_T29S_P — PCIE_CLK100M_SRC6P
—— MAKE BASE-TRUE NO_TEST-TRUE
22 P LK100M_T2 — PCIE_CLK1
—— NAKE BASE-TRUE NO_TEST=TRUE
T29S CLKREQ L PCIE_CLKREQ6
Ry = T pASE-TRUE
2 P LK100M_SLOT_P PCIE_CLK1
—— MAKE BASE-TRUE NO_TEST-TRUE
22 PCIE CLK100M SLOT N — NC _PCIE CLK100M SRCIN
D — = e mus NO_TEST-TRUE

220U} PCIESLOT CLKREQ L — PCIE CLKREQ1
—— MAKE_BASE=TRUE

22 PCIE_CLK100M SATA P — NC_PCIE_CLK100M_ SRCIP
(Raig —— MAKE_BASE=TRUE NO_TEST=TRUE
22| PCIE _CLK100M SATA N — NC PCIE CLK100M SRCIN
(Raig —— MAKE_BASE=TRUE NO_TEST=TRUE
SATA CLKREQ L — PCIE CLKREQ9
ey = Tare_bASE-TRUE
sz FW_CLK24P576M — NC FW_CLK24P576M
—— MAKE_BASE=TRUE NO_TEST=TRUE
TNy BS161 CLK27M R — NC CLK27M
—— MAKE_BASE=TRUE NO_TEST=TRUE
22 PCI CLK33M PCIBR NC_PCIO_CLK33M
(maig —— MAKE_BASE=TRUE NO_TEST=TRUE
22| PCI_CLK33M NECUSB — NC PCI2 CLK33M
(Raig —— MAKE_BASE=TRUE NO_TEST=TRUE

PCIE CLKREQ ENABLING

R902
0

5%
1/16W
MF-LF

402
R903
1/\/(\’/\/2
5%

1/16W

MF-LF
402

UNUSED T29S GREENCLK

R990
0

B =PPVDDIO_SO_T29S_CLK

1

22 SYSCLK_CLK25M T29S

_

PPVDDIO_SO0_T29S CLK

—— MAKE_BASE=TRUE

NC_SYSCLK_CLK25M_T29S
MAKE_BASE=TRUE

NO_TES'

Power-Up Reset Generation

=PP3V3_S4_DEVRESET 0Q0910.3 POWERED BY S4 TO ENSURE
P3V3 SO DEVRESET no glitch when SO powers-up.
'R913
100K
.
I
oz
SO0_RESET L 1330 T29 RESET L 23
T R (1044
R912
470K 6
ew 5 0910
R910 w0z - DMB53D0OUV
10051: |<_ SOT-563
1aew ¢SO RESET 2|
MP-LF |_
s,
3
Q910 s
100ms delay DMB53D0OUV N
SOT-563
4
Wake Sources Power State Isolation
ENSURES THAT DEVICES OFF IN S3 DO NOT DRAG DOWN TBLT_WAKE_L.
26 25_=PP3V3 S3 ENET PHY FET
0950
R190% 2 it
s
1aew
prd
26 =ENET WAKE L TKTQ TBLT WAKE L U 30 4
ONET WAKE I = ® g T _BASETRUE
FIAKE,_BASETRUE
35 32 =PP3V3_S3_USB
0952
R952 SSM3K15FV
D>2
s
1aew
prd
s2[TMy—=USB_WAKE L — T8 Ta
B_WAKE_L _ T~
FAxE_BASETROE
T29 GPIO TO DETECT ERRANT PASSIVE DP CABLE CONNECTION
=PP3V3_S0_T29P
1 0900
R900 SSM3K15FV
10K % SOD-VESM-HF
s >
1ew
5
0,
T 1
[Ty T29_GPIO<I> 2 TZST’: DP_A PWRDWN a
r F e — D
UNUSED T29 ROUTER GPIOS
R901 =PP3V3_S0_T29P 4 ; 11 23 24
zz@ T29 GPIO<2> 1 10K 2 |
5%
1/16W
MF-LF
)
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1s =PP12V_FAN_MOTOR
o
a B
¥ & gm =
oNSxsie oS
— s
15 =PP3V3_FAN_MOTOR /o FANO 4|8
FANO
Ri05s
. CRITICAL
FANO_VDIVSRS 1 2 FANO_GATESLOWDN |
CRITICAL
™ o < o W TN 1 1000 — 01022 J1013
Ny zx Ny sw 805 3780-8504 (COLOR=BLACK, GOLD-PIN)
O3S Oo>#5TS 53782~ HF-PART
—_SOSEe _aSOSEe M-RT-SM (HF-. )
— SEY aE VOLTAGE=12V _(5 D
[ [\ MIN_LINE WIDTH=0.5MM (SECOND:ENTERY : 3806K-FO4N-23R)
FANO FANO 5 MIN_NECK_WIDTH=0.2MM
1021 45 FANO_PWR ° 4 o | MOTOR CONTROL
- Q <) 2 TACH
i, 3 ) 2N7002E-X-G % CRITICAL T°
20 PWM_FANO ! — sor23-3 o3’ o 1 o | o
o + 4
= ] oa/\ & 100UF o | 12v Be
2 —~ A T 20%
ne 2 gy
E 6.3X5.5-SM3 _O
3K-HR
R1052
TACHO TR, FAN_TACHO
= D> =
NQN
1/16W
MF-LF
402
CURRENT LIMIT TO PROTECT UC
PP3V3 S5 _FAN F CRITICAL
MINNECR WIBTH=0 : St L1038
Cc1061 VOLTAGE=3. 3V FERR-120-OHM-1.5A —pPav3 S5 FAN . 4
0.1UF 1
309 0402
CRITICAL 603/} TSENSE
J1011 TSENSE
TSENSE
53780-8603 L g TSENS
M-RT-SM - VT
@ L — Ul018
TMP422
OfL wsasTDXI P R10711,1v'\‘r/’€z 45 DX1 P llbx1 soT23-8 scrl’ =I2C_TMP_SCL 35
BLOWER TEMPERATURE Of2 s 4sTDX1 N i 1C1060 2lpx2 CRITICAL spal® =I2C TMP SDA 35
3
Oof—xNC MEEE 100PF X3
TSENSE S 3%y 4lpxa
0= s R10721’1\/'\5/>€2 15905 Dx1 N anp TMP422 ADDR IS $98 AS CONFIGURED
TSENSE £ 1% TSENSE
— 1/16W
- MF-LF
402
TSENSE
CRITICAL
J1012
SM-2MT-HF
O=>—
145 45| TDX2 P R10731,]v'\%z as DX2 P
2
PSU TEMPERATURE o 18 as| TDX2 i 1C1062
MESLE 100PF
4 > TSENSE )
EE T 2,
R1074 - 5K 402
TSENSE 1 ,\/\/\/z a5 DX2 N
<4 1/11%sw TSENSE
MF-LF
402
TSENSE

———————————
SYNC MASTER=MASTER

FAN CNTRL & TSENSE
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8

a5 20

as 39

=PP24V_BLC LEDS

TR1182 TB1180
TH-TP50
HV9982 THOTES50 HU9982 EPSYV_BLC _VREG ,
R1153 1154
DAC_OUT 332K 332K NET_) pﬂysgcAL TYPE=POWER
1/11%6!4\7
HEoLE TR1181
1102 = TH-TP50
CO 1[?F R%OJE)SS HV9982 o o o
° DAC_DIV K
12 2
1| A% 1C1l155 [1C1157 |1 C1158(:Cl1l61
108 1/16w 0.1UF 0.1UF 0.1UF 0.1UF
— MF-LF 10% 10% 10% 10%
= X7R-CERM 502 , 50V 5 50V 5 50V , 50V
02 Hvoos2 NIN NECK WIDTH-0 . oMy 8351 8351 8351 8351
P1V024_VREF
R1112
s =PP3V3 S5 BLC
/1%
1/16W
C1l148 HpoLE
0.1UF =
1% o 'STUFF
2 X7R
PPI1L2
= R1102 LS4 (24VOLT)
- 4.7K O HV9982
P2V0
PP1113
1/16W 1P0-BOT
ME‘*LF
6 gﬁ‘%‘lcn‘ NO STUFF - _. HV9982
= RZ;L 17%4 CRITICAL
¥ LAANZ 1C1188
Vi VY —— 1.0UF
1% 1%
TP1112A4 1/16wW Ccl1l71 1/16wW T 1%k
MF-LF O 1UF MF-LF - PEN
-E_ TH-TPS0 Hy9982 402 10% NO‘S;‘UFF 9863-ECW
- 2 55
603-1 L
L o - @ & @
53 8 3 2
> 8 a a >
> 5>
HV9982
[ 2 R11305 PWMD1 1 PWMD1 GATE1| 40 BL_GATEO
1 2 R1132
1C1100 20 [TMy—BWM_STR1 603 3 i PWMD2 18 |pwMD2 csil 3 BL CS0
—— 0.1UF 20 (T)—E2WM STR2 603 1 ’\/\/\/Z PWMD3 19 [PWMD3 CRITICAL
T 103 603 OVP1 BL_OVP_STRO
16V R1196
2 xix-can R:&%}}O 10K Hv9982 6 rerr U1115 A, BL FLTO
. ,HV9982 13 |rerz HV9982 FLT
= 13 25 |REF3 QFN FDBK1| 5 BL_FDBKO
BL_ONOFF 1 > SyrarvelcoR 1134 1/1Ew 603
20 (Tx)—BL ONOFF - = = =
603
U110 2 BL _EN 10 |EN GATE2| 35 BL_GATE1
20 I DP_VIDEO _ON 2 m?ggsz cs2| 3 BL_CS1
HV9982 STR_CLK 23 |cLk
ove2| 14 BL_OVP_STR1
CcoMP1 4 |comMp1l
— BL_FLT1
= coMp2 12 |comp2 FLT236
COMP3 2 COMP3 FDBK2| 38 BL_FDBK1
R1109
2 D STRCLK1 1 0 2 SKIP 15 [SKIP GATE3| 31 BL_GATE2
5%
1710w 1C1118|1C1119(:C1120(:1C1156 cs3l_28 BL CS2
MESLE 33NF 33NF 33NF 2200PF 20 |s1
HV9982 18 2y s2 ove3| 24 BL_OVP STR2
2 2 CERM 2 CERM —
402 603 = FLT3| 29 BL,_FLT2
R1160 HV9982 RAMP
N 10K ,HV9982 = = = = FDBK3|_26 BL_FDBK2
i S R I < -
1710w 5 5 & 8 PAD
= 603 = o o] —
1C1159 7 7 & 7 0~
2700PF
HV9982 2
20 oM} STRO_SENSE
R1113 R1116
L 1.5K, 3-32K
L LM HV9982 LMy HV9982
MF-LF MF-LF
20 (U} STR1_ SENSE 402 402
R1114 R1117
L 1.5K 3-32K
1 HV9982 1%
= 1/16W 1/16W HV9982
MF-LF MF-LF
20 (U} STR2_SENSE 402 402
R1115 R1118
L 1.5K, 3-32K
%/%16!4\7 1/11%6!4\7 HV9982
= eled HV9982  1/16W

bl

bl

bl

il

il

bl

9 a8

9 a8

CRITICAL CRITICAL
L1143 3o
D1108
1 OOUH 2 1a 2 HIGH |_ VOLTAGE DO-214AB
1 BL_rrpot [N 2 o o
conta27- aer Jromses.am VL 7m0 gy
4 3o 1Cl1l
—— 1.0UF
Ry 2 198y MIN LINE WIDTH
D ov 2 EN MIN NECK WIDTH* . 2MM
(= CRITICAL e HIGH_VOLTA
Ié'} Q]_ 125 0805 1 “stro NET_SPACING_' FrypE=1.5m
s__BL_GATEQ G 4 FDD3860 -
i NG
.00M B
s PPV BLC VREG 1 2 MIN_LINE_WIDTH=0.5MM 13 * Cl 182
3 MINNECKWIDTH=012Mi 1] Q5 1/8W STRO NO }.0 00PF
R1123 MESLE o8 CRITICAL
27.4K 5 , loov
s rsol 10339, 2 2 X Q1126
s BL CSO - 1}3w s__BL FLTO . 1 FDD3860
N HESLE Cl101 "8TRY
Cl1l199 1000PF
1%5 OPF 2 100v
Cg‘l{M L 603 9.
402 STRO
STRO =
ADC_STRO V. 20 a5 1206 =
NET_SPACING_TYPE=MICROCTLR STRO
CRITICAL CRITICAL
L 1.5MM
D1106
100UH-2.1A fzusﬂ _VOLTAGE DO-214AB FMIN LINE WIDTH=1M £I21 1
1 _ sr, nrp1 1 N 2 _ MIN*NECK WIDTH=0.2MM
HIGH_VOLTAGE
CDRH127-SMyrN_NECK_{IDTH=0.2MM [Z¢ ™ CRITICAL NET_: SFACING TYPE=1.5MM
N 8310g7g1 Cc1108 1C1193
,I%QOZZUF —— 1.0UF STR1 -
CRITICAL 100y MINNECK WIDTH=0. s
2
Q1123 G505 NER SEACTNG TYPE-1. MM
s __BL_GATE1l FDD3860
T81RY = Rll (Z’lOZ 8
- . M
s __BL_OVP_STRI1 1 2
MIN NECK WIDTH= S R1106 R1100 1/8W STR1 NO STUFEF:
R1126 27.4K N CRITICAL
2
5 1 N BL_FLT1 FDD3860
178w
= MF-LF
80

CRITICAL

ADC_STR1 V @zn a5

(4)

NET_SPACING_TYPE=MICROCTLR

CRITICAL
10803 21a i D1107
-2. 2mM +
&W\ HIGH_VOLTAGE DO-214AB TR T STR2 5 a8
1 2 1 \. 2 MIN NECK WIDTH=0.2MM
g 2L LFDZ LT ’ HIGH VOLTAGE
CDRH127-SMy1y NECK_| IDTH=0. 21 NOSTUFF CRITICAL NET_ S‘”“CI“G TYPE=1.5MM
s310 1C1109 1C1195
STR2 0 | 1. 0UF STR2 - 54
10% H MIN _LINE_WIDTH=1MM
CRITICAL 100 INNECK WIDTH=0. 214
1124 ? cER RIGH VoL
Q 080 NET SPACING TYPE=1.5MM
s __BL_GATE2 FDD3860
TO-252
STR2 - =
5
1
» -EB8V BLC VREG 3 MIN LING WIDTH=0.5MM C118
MIN NECK WIDTH=0.2MM A
e R1121 NO STYEF CRITICAL
STR2 12 7. 41(Z 2
o 1% BL_FLT2 FDD3860
178w
MF-LF
= 805
STR2
5
- 1%
ADC_STR2_V. U 20 45 STR2 Ml/‘I_?!f‘ =
1206

(ENTERY,2.0MM PITCH)
(GOLD-PIN, BLACK)

NET_SPACING_TYPE=MICROCTLR

CRITICAL

J1115
4530K-F12N-01X
'~RT-SM

13

[6066666000660]

———————————
SYNC MASTER=MASTER
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15 PP5V_CAM FIL (32_1]:[‘§CSL4
MIN _LINE WIDT! SMM
Votmaceesy T or Ao 53261-8607
M-RT-SM
8
L1204 O cauera
120-0HM
CAMERA L701-SM
‘ot vimet H P
6 31 I USB_CAMERA_DM 3 Y L4 48 _as CAM DM 2 o
48 46 CAM_DP 3 s
4
15 31 I USB_CAMERA_DP 2 Y L1 SQ
O
S0
o
O
PP5V_CAM FET L1205 =
TMIN LINE WIDTH=0.5MM FERR-120-OHM-1.5A
MIN NECK_WIDTH=0.25MM
VOLTAGE=5V Y YY Lz
0402
CAMERA
1C1208 |1 C1207
1|2|5]6(7 —— 0.1UF 100PF
-1 10% 5%
CRITICAL , lev , 50V
X7R-CERM CERM
Q12 04 402 402
FDMAS10PZ CAMERA CAMERA
25 (0T} CAM GATE . R 3| MICROFET
'R1206 R1207 4|8 caMERA —PP5V_S5_CAMFET ,
%%()K L 100K,
1/16W A STUFF R1210 AND R1214 FOR FW CONTROL
[F-LF
o 1/16W CAMERA STUFF C1214, R1212, 1206, R1211 FOR HW CONTROL
ZCAMERA MESLE 1C1209
CAM_SW_GATE L Your
T 20%
10V
X5R
3 805
Q1205 CAMERA
2N7002E-X-G =
S0T23-3 1
CAMERA
S R1214
CAM ON_GATE2 1 A ,\0,\ 2 PWR _CAM ON (20 —
= 1/51%6!07
'R1210 LR
100K
5%
1/16W
MF-LF
,402CAMERA

L1206
FERR-120-OHM-0.3A
3B =I2C_ALS_SDA 1 Y 1 2 as I2C_FALS_SDA

CAMERA 0402

L1207
FERR-120-OHM-0.3A
= D =I2Cc ALS SCL 1 Y L2 45 T2C FALS SCL =

0402
CAMERA

SYNC MASTER=MASTER SYNC D&TE=N/
Lo s

CAMERA/ALS

d} Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:

THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 12 OF 110
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

u IV ALL RIGHTS RESERVED 10 OF 48

051-8774 | D
CcC.0.0

8 7 6 \AAAAAN/ \Ii \/N 3 2 1



T29 JTAG AND DEBUG

AUDIO ALIASES SYSTEM MICRO JTAG

11 ¢ _=PP3V3 S5 JTAG

120 31 ¢_=PP3V3 S4 MCU
20 AUDIO_SHDN_L PIO_SHUTDOWN_L s DEVELOPMENT DEVELOPMENT
O AKE_ BASE-TRUE — J1310 1C1l311 DEVEiO3Pl‘gE8T
0.1UF J 'R1350
189 STMM-110-02-T-D-SM-K-TR 10% FTSH-105-01-LM-DV-K 10K
19 AUD_USB_VB! — USB_VBUS 12 p=St=8) 2 %58 ceru M-ST-S) EY
DR e pREe=ra0s = o ol2 105 o ol2 TCMCU_SWDIO S,
20 __LPC2144 JTAG_TRST_ L 3o okt JTAG 35 ol TCMCU_SWCLK _gmy =4 2 40
20 LPC2144 JTAG TDI S 00 6 5 00 6 TCMCU_PROG_SWO
20 LPC2144 JTAG_TMS 7 8 7 8
123 O O I 00 NC
20 (I YART_MLB2AUDIO — UART_RXD 18 20 __LPC2144 JTAG_TCK 210 o8 9 00 10 TCMCU RESET L g, 24
MAKE_BASE=TRUE — 20 LPC2144 JTAG_RTCK 11 00 12
e 20 __LPC2144 JTAG_TDO IE] D E¥
20 m_UAlé’iB%g%I:OTil‘é%B — AUD 161 UART TXD iz 1 50 __LPC2144 RESET UC_L 1515 o e L
125 NC 1; O O ;z
125 SDO —  ADAV4601 SDINO
= %EiBASEﬂI‘RUE 126 " ne 00
= 125 WS —  ADAV4601 LRCLKO ;4 1
D aRE BASE=TRUE — =
27 PP1301
2 I2S_MCLK — TP _AUD 161 I2SI MCLK 1P0-BOT
D aRE BASE-TRUE — S|
- L L 6s) PLAGE 9B SIDE AUDIO JTAG
12S_SCLK i ADAV4601_BCLKO n +=BB3V3 53 JTAG
21 — 1 =PP3V3_S0_T29P
%EiBASEﬂI‘RUE — 2023756 —_ = 1K PU FOR TDO OPEN DRAIN DRIVER
128 DEVELOPMENT
NOSTUFF
21 20 m_AUDIO ON e DP_AUDIOON 14 18 J1320 1C1321
F_BASESTRUE - 110-02-T-D-SM-K-TR 0 1UF
STMM-110-02—T-D-SM-K- I 1% R1360'| |'R1361 R1362'| |'R1363
129 A 12 2 X7R-CERM 10K 10K 1K 10K
= AUDIO MUTE 1. — DP MUTE L 110 0 O foa view e iew e
MAKE_BASE=TRUE 18 12 __AUD_161 JTAG TRST L 3 00 4 JTAG ME-LF ME-LF MP-LF MP-LF
140 12 __AUD 161 JTAG TDI 515 ods 492, 2 402 492, 2 40
o1 IR ADTO b = us o - - Taup 161 grac s o ol
143 12 __AUD_161 JTAG TCK <2 3)[Iy—JTAG_TBLI_TCK = JTAG T29P TCK 2
TP_AUD 161 JTAG RTCK a2 9T HAKE_BASESTRUE
46 31 [TMy—zUSB_AUDIO_DP — USB_DP 2 00 o>
MARKE_BASE=TRUE — 12 AUD_161 JTAG_TDO 13 00 14 2 2T JTAG _TBLT TDI e JTAG _T29P_ TDI oo 2
10 12 __AUD 161 RSTN IN 1515 od2s MAKE_BASE=TRUE —
17 18 JTAG_TBLT_ TDO — JTAG_T29P_TDO
vex— 10 o; = o+ QU ARG BLL = am
NC
JTAG_TBLT TMS — JTAG_T29P_TMS
L FAKs BASE-TRUE = D
= >(Iy—=JITAG_TBLTTC THS —
2wy =JTAG TBLTA TMS —
CRITICAL
D1300
ZT1301 ZT1307 STDOFF-5.80D3.52H-TH-0.90-1.82
8POR4P5-NSP TH ° ° ° ° CRITICAL
5 —_— @— SD1302
SL-5.5X4.5-8CIR-NSP STDOFF-5.80D3.52H-TH-0.90-1.82
APN: 860-1449
ZT1302 ZT1303 -
8POR4P5-NSP B TH
SL-5.5X4.5-8CIR-NSP
zT130 ZT1304 CRITICAL
8POR4P5-NSP | SD1301
— 10 (O STDOFF-5.80D3.52H-TH-0.90-1.82 CRITICAL
SL-5.5X4.5-8CIR-NSP
= 3 SD1303
771305 STDOFF-5.80D3.52H-TH-0.90-1.82
. TH ) 1
SL-5.5X4.5-8CIR-NSP
ZT1306
TH
p 1
SL-5.5X4.5-8CIR-NSP
SYNC MASTER=K59 SYNC DéTE=08/22/201
= Zcop s nom
= DEBUG, MISC & JTAG
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8 7 6 5 4 3 2 1

AUD_161 RE
12.000 MHZ CRYSTAL UD_16 COv VDD 12
APN 19750264 USB AUDIO CODEC
L1400 vorTaAGE=3.3v L1401
AUD_161 XTALH IN AUD_161 XTALH OUT - - M: E W =0 .40 AP 2 2
p—— 2 = FERR-220-OHM MINNECK WIBTH=0: 30MM N 35352320 PLACE C1406 NEAR FLASH VDD HV PIN FERR-220-OHM
15 18 14 13 12 _=PP3V3 AUDIO DIGITAL 1 Y 2 AUD 161 IO VDD 1 Y 2 PP1V8 AUDIO DIGITAL 1 13 14
Y l 4 0 0 0402 0402
SM-3.2X2.5MM
12.000MHZ-30PPM-10PF
0L s 1C1400 1C1401 1C1402 1C1403 1Cl1404 1C1405 1C1406 1C1407
1| |k 10UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF — 0 lUF —— 0.1UF —— 10UF
20% =1 10% — 10% — 10% =1 10% -T— =T 10% | 20%
2 |a 2 1ov 2 1lev 2 lev 2 1lev 2 1lev 2 lev 6.3V
N C 1 4 2 8 N C 1 4 2 9 )E(gg XZR CERM XZR CERM XZR CERM XZR CERM }‘(glzichRM 2 XZR CERM 2 )ég?
22PF 22PF rERALI 000 ome S itben 2 EEEE
_ - M
2 2% 2 2% OHM IN_NECK_WIDTH=0.15MM || &) H| < VOLTAGE=3.3V 1.1408
Eglzm ;:glzm % PP3V3 AUDIO ANALOG 1 Y 2 sonen J_ ﬁﬂﬁégﬁ:&g?g:g:;gm FERR-1000-OHM
1716 13 0402 NOSTUFF 288319 = oAUD_161 DAC DD 1Y Y L2 _PP3v3 AUDIO ANALOG 1; 13 14 15 16 17
o 1C1435 55555 NOSTUFF 0402
0.1UF OMIT_TABLE 1 1
L ~ 1% 12 __AUD 161 XTALH IN I | xTALH_IN CRITICAL xTaLL_IN | G1 (1:(:)"0%‘10 %11‘%}%1
XZ‘Z"CERM 12 AUD_161 XTALH OUT H1 | xTALEH_ouT U1l400 xTaLL our | F1 TP AUD 161 XTALL OUT _ NC 208 T ok
D AUDI DE H2 E2 2 X5R 2 X7R-CERM
TIE PNX0161 PSU STOP Low '° 1 B I GND_AUDIO_CODEC T140€ 12 AUD_161_XTAL_VDD = XTALH_VDDA18 PNXO01l61 XTALL_VDDA18 = AUD_161_XTAL_VDD 12 kR 1B
sl - 1.8 TFBGA D_AUDI DE
IF USING INTERNAL 1.8 & FERR-1000-0HM NN LINE IDTH=0. 40MM XTALH_VSSA G XTALL_GNDA GNR_AUDIO CODEC 2 13 14 15 16 37 30
MIN_] |_NECK_] _WIDTH=0.20MM =3.
3.3 V SUPPLIES, HIGH IF s _pp1ve_aubzo prezzan (Y Y Y\ z l s __AUD_161 JTAGSEL ARM M3 | jragser aru 12c_spa | C13 aup 161 T2c spa 22 as J_ NEN R ENE WibTH=0. 2011 R1417
USING EXTERNAL SUPPLIES 202 i+ __AUD 161 JTAG TDI M4 | jrac_ oI T2¢ scr | ©12_aup 161 12¢ scr s = HINNECKBIHTO. 1o 240
040 = w2 = — AUD 161 DAC JVREF LAAN2 PP3V3_AUDIO ANALOG 1, 13 14 15 16 17
1Cl424 |1C1425 1 ——AUD_L6L JTAG ZCK JTAG_TCK K12 AUD 161 UART TXD
- 10UF 0.1UF 1 AUD_ 161 JTAG TMS N3 | yrac TMs UART_TXD 0 1 18 P
—— 20% 10% M1 - UART_RXD AUD_161 UART RXD 18 1C1409 wmr-cr
€3v 16V 18 11 AUD_161 JTAG_TRST L JTAG_TRST_N 0.1UF 402
2 x5R 2 X7R-CERM AUD 161 JTAG TDO M5 B10 10%
¥3% 5 1 JTAG_TDO DAC_VDDA33 128
paC VREFP |29 S Aw_pOLY 2 X7R-CERM
J_ 1407 o AUD_161 ADC_MIC 24 | apc_mrC — ) CASE-A4 402 N AUDIO CODEC
L FERR—-1000-OHM O3 3 g a0 NC __TP AUD 161 ADC VINL 22 | apc_vInL DAC_VREEN | HDAT 1203 035 e a7 e
- MIN_NECR_WIDTH=0.20MM NC TP_AUD_161_ADC_VINR Al | apc vINR HE_OUTL AUD_L61_HP_OUTL ” PP3V3_AUDIO_ANALOG AUD_161_HP_VREF
- - __‘;
17 16 15 14 15 12 _PP3V3 AUDIO ANALOG 1 Y YLz n Hp_ouTR | A7 AUD 161 HP OUTR = i o
12 AUD 161 ADC VREF Bl | ADc_VREF = NOSTUFF :
0402 NOSTUFF C2 | apc vREFN up_rcr | B5 AUD 161 HP FCL 2 1 C1420
— A8 AUD 161 HP FCR
_ AUD_161_ADC_VREFP A3 | ADC_VREFP BP_FCR B6 = & < )Z — - SPF
- AUD_161 ADC_VDDA1S8 D! | Apc_vDDA18 HP_VDDA33 2 oy 2 35% 2
— HP GNDA B7 X5R X7R-CERM CERM
AUD 161 ADC VDDA33 Cl | apc_vppa33 — 76 | 805 402 102
15 17 16 15 14 13 12 _GND_AUDIO_CODEC D2 | apc_enpa HP_OUTC TP _AUD 161 HP OUTC NC GND_AUDIO_CODEC 12 13 14 15 16 17 18
- HP_VREF | B8 AUD 161 HP VREF 2
15 18 12 _=PP5V_AUDIO DIGITAL o N9 | psu_vBusa N1 vy _zowe_wpmeo.2om R1424
N1z DAI_DATA AUD_161 I2ST DATA 12 MIN NECK wipTh=0.15mM . 100
[12 ] psy_veuss oAz ws | N _aUD 161 251 WS LAAA 2 USB_VBUS am»
1Cl416 |t C1l417 =PP3V3_AUDIO DIGITAL M13 | psu_vouT3s — N6 AUD 161 1251 BCLE ? 5% 1/16W
9, 1UF 953 10F Cc1422 NC _TP_AUD 0161 Lx vouT33N10 | pgy rx_vour3s DAI_BCK 2 MF-LE 402 Ril 45%3
2 18V PR 0. 1UE M9 | psy vssi pao_pata | N7 AUD 161 1250 DATA 12 1A N 2USB_DP_PU3 2 =PP3V3 AUDIO DIGITAL 1, 15 14 18 10
102 102 I, 108 J_ 1 M10 | psy vss2 pao_ws | M7 AUD_161_I2S0_ws 12 e 1/1ew
J_ v fZ'z"CERM = NC TP_AUD 161 Lx vourig N11 | psy 1x vouria pao_BCK | M6 AUD 161 I250 BCLK b -LE 40 01400
< 1413 12 _PP1V8_AUDTO DIGITAL N13 | psu_vouT14 pao_crk | N3 AUD 161 I250 MCLK 12 NN NECR WIDTH=0 . o NSII;TRzlzg(EZFL
c1423 L12 | psy_cLEAN AL3 '
J_ ? M1 | by onp USB_VBUS AUD_161_USB_VBUS
0 1UF = - USB_CONNECT N [yB13 AUD 161 USB CONNECT L
10% = L13 | psy_pray - . Al2
2 X7R-CERM AUD 161 PSU_STOP K13 % UsB_DP AUD 161 USB DP
P, TOP —
402 Su_sTo usB pm | 211 AUD 161 USB DM R114821
. K1
RSTN_IN 1 2 USB_DP
- J13 aD -
NC TP_AUD 161 CLK OUT I2 | ek ouT GP10_0 AUD 161 GPIO 0 e 1% 1/16wW
= - Gpro 1| G12 AUD 161 GPIO 1 18 MF 402
. __AUD 161 CORE_VDD E12 | prasH vDD_HV Gpro_2 | H13 AUD 161 GPIO 2 19 R1422
18 11 AUD_ 161 RSTN IN B2 cpro 3| G13 AUD 161 GPIO_3 18 18
— a1z 1 2 _USB DM oo
[mavg — ] GPIO 4 AUD_161 GPIO 4 1 18" Y/ ew
NOSTUFF 2 | n/a GPTO_5 Ez AUD_161 GPIO 5 18 MF 402
=< AUD_161 GPIO 6
R14301 R1431 M12 J GPIO_6 FTE 12 18
g 100K GPIO_7 AUD 161 GPIO 7 12 18
5%
1/isw 1/16W MIc VREFsup| B% AUD_161 ADC_VREF _
MELE HESLE - B3 MIN_LINE WIDTH=0.20MM
PLACE C1412 & C1413 NEAR XTALL VDDAl8 PIN 02, 240 MICiouTSUPM 18 MIN_NECK_WIDTH=0.15MM
PLACE Cl414 NEAR XTALH_VDDAl8 PIN BEEAH MINNECK WIDTH=0 . 3 oMM
nunnnon
L1402 VOLTAGE=1.8V 28282
FERR—220-OHM MIN LINE WIDTH-0. 4o > > > 1Cl436 (1 C1437
N MIN_NECK_WIDTH=0.20MM 0.1UF 0.1UF
14 _PP1V8_AUDIO_DIGITAL 1 2 . o AUD_161 XTAL VDD 1. PRI IR e 1% 1%
13 lev 16V
0402 A m 2 X7R-CERM 2 X7R-CERM
402 402
1C1l412 1C1413 1Cl414
10UF — 0.1UF
%% 18 18 — GND_AUDIO CODEC  1; 15 14 15 16 17 18
2 x5R 2 X7R-CERM 2 X7R-CERM -
603 402 402
PLACE C1436 NEAR MIC_VREFSUP PIN (B4)
l PLACE C1437 NEAR ADC_VREF PIN (Bl) CRITICAL
330PF
12 __AUD_161_HP_FCL 1]]2
11
5%
50V
i
AUD_161 HP_OUTL @ 12
=PP3V3 AUDIO DIGITAL ;; 15 14 18 10 CRITICAL
BIT BANG_I2C BIT BANG_I2C 33|0|P2F
1 1 1 1 AUD_161 HP FCR
425 R1426 R1400 R1401 =PP3V3 AUDIO DIGITAL ;; 15 14 15 19 2 = 6 = 11
47K 47K 1.5K 1.5K 5%
1/12:5 ??lsw 1/1%:5 %?lsw 29¥
MF-LF ME-LF MF-LF ME-LF 'R1414 'R1415 |'R1416 365
402, 2402 INTERNAL_I2C 402, 2402 47K 47K 47K AUD 161 HP OUTR oo 2
R1402 =PP3V3_AUDIO_DIGITAL 12 13 14 18 1 16w 16w 16w
MF-LF MF-LF MF-LF
45 12 AUD 161 I2C_ SDA 1 2 I12C_SDA CED> 14 18 45 R1411 '\R1412 R1413 R13%07 5402 2402 5402
5% 1/16W R R R
3 AUD 161 I2SO DATA 1 2 ADAV4601 SDIN2
ME-LE 402 47K 47K 47K “ SMSW oD
5% 5% 5%
BIT_BANG_I2C 216w 216w 116w MF-LF 402
R1404 MF-LF MF-LF MF-LF
33 2402 2402 2402 R1408
16 12__AUD_161 GPIO 6 1 2 2% I
oY New AUD 161 I2SI DATA am 12 AUD 161 I2SO WS ’\/\/\/Z ADAV4601 LRCLK2 g, 14 £
MF-LF 402 S‘é L]i?/]i%‘g PNXO 1 6 1 CODEC
INTERNAL_I2C ]
R1403 R1409 Apple In 051-8774 | D
45 12__AUD_161 I2C_SCL AR 2 12¢ scL 0 1e s AUD 161 I2SI WS am 12 AUD 161 1250 BCLK _1AAN 2 ADAV4601 BCLK2 gy, 14 PP c.
FaR% e B % = C.0.0
B NC%ETUiF NOTICE OF PROPRIETARY PROPERTY:
BIT_BANG_I2C
O BB o iR ey 1o e
AUD_161 T2SI_BCLK @ 12 12 AUD_161 T12SO_MCLK /\N\/ ADAV4601 MCLKI @ 14 THE POSESSOR AGREES TO THE FOLLOWING:
16 12 AUD_161 GPIO_7 1 2 5% 1/16w I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 14 OF 110
Sp L/iew MP-LEF 402 II NOT TO REPRODUCE OR COPY IT
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REFERENCE DESIGNATOR(S)

BOM OPTION

U1500

PP1V8 AUDIO DIGITAL ; 14

6/16 IT’'S_UNCLEAR IF ANALOG 3.3
OR IF IT CAN COME UP_ INDEPEND!
ANALOG 3.3 COMES UP WITH

ANALOG 3.

3

1 . 8 v REGULATOR PART# QTY | DESCRIPTION
APN 35352847
35352847 | 1 | HF MAXB860EUA18+G65
CRITICAL
500 VOLTAGE=1.8V -
MAXSE 6 DEUALE+ S I R1504
19 18 14 13 12 _=PP3V3 AUDIO .DIGITARLlSOO 2| IN o OouT1[t 8860 OUT . 1 2
MIT ﬂL
1K MAX8860_ SHDNB 7: SHDN* OUT2 1/51%uw
2 2 d FAULT* oo
5
&451};1 SET Ccl6___mMAx8860_cc i
102 1 GND FoL, 1
Cc1500:| C1501: R1501 2 B ¢1503
2.2UF 0.1UF 1S 1C1502 -
20% 10% 10v
10V 16V 1/16W 33NF 2 XSR-CERM
X5R-CERM 2 X7R-CERM 2 ME-LF 10% 402
402 402 2402 25V

1

DIGITAL.

5.0 V

.3_-=> POPULATE_R1506
COMES UP INDEPENDENTLY --> POPULATE R1502

L1500
FERR-120-OHM-1.5A

1

2

V_NEEDS TO_COME UP WITH DIGITAL 3.3 V,

3.3
APN 35352147

V REGULATOR

VOLTAGE=1.8V
MIN_LINE WIDTH=0.50 MM
MIN_NECK_WIDTH=0.20 MM

19 18 12 _=PP5V_AUDIO_ DIGITAL CRITICAL
0402
BRYE62 vorTaGE=5Y 1501 vouTaGE=3. 3V
MIN_LINE_WIDTH=0.50MM MAX8510EXK33+G6 MIN_LINE_WIDTH=0.50 MM R1 5 0 5
N 1K A MIN_NECK_WIDTH=0.20MM SC70-5 MIN NECK WIDTH=0.20 MM ]
MAX8510_IN 1IN ouUT|S MAX8510_OUT . 1'\/\/\/2 PP3V3_AUDIO_ANALOG 12 14 15 16 17
5% VOLTAGE=3.3V
1716w o MIN LINE WIDTH=0.50 MM
-~ s 1 MIN NECK WIDTH=0.20 MM
02 MAXS8 SHDN* BP|4 MAX8510 BE C]1506 C1507 MELE
R1506 o0 e
1o 16 14 13 12 _=PP3V3_AUDIO DIGITAL A RK 2 c1504 :| C1505: GND 187
5% 1UF —— 0.1UF — 2 10% 402-1
A BT 109 g
MESLE NOSTUFF XS5R 2 X7R-CERM 2 102
402-1 102
R1 g) 08
1 2 GND_AUDIO_CODEC 12 14 15 16 17 18
_ VOLTAGE=0V
5% MIN_LINE WIDTH=0.50MM
J_ 1/16wW MIN_NECK_WIDTH=0.20MM
L ME-LF =
= 102
XW1501
su
1 % 2 Gggmﬁgé)jo?l SPRRAMP 15 16 17 18 48
J_ T ——
. 60MM
= 20MM
1o gno
051-8774 | D
d} Apple Inc.
S CcC.0.0
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5

17 16 15 13 12

PP

AUDIO SIGNAL PROCESSOR
APN 33753285

L1601
FERR-220-OHM
ADAV4601 CORE VPD 1 I 2 _PP1V8 AUDIO DIGITAL ;; ;3
0402
1Cl609 ([*C1l610 |[1Cl611 ([:1Cl6l1l2 (:C1l613 (:Cl614
——0.1UF ——0.1UF ——0.1UF — 0.1UF 0.1UF — 10UF
- -1 —T— 1o —T— 10% — 20%
2 1l6v 2 1lev 2 1lev 2 1l6v 2 1l6v 2 6.3V
X7R-CERM X7R-CERM X7R CERM X7R CERM X7R-CERM XS5R
402 402 40 40 402 603
BLACE C1601 NEAR PIN 4 (ADC POWER SUPPLY) J_
PLACE C1602 & C1603 NEAR PINS_ 68 RESPECTIVELY (DAC POWER SUPPLIES) =
L1600 PLACE C1604 & C1605 NEAR PIN 59 (HEADISHONE POWER _SUP, L1602
FERR-220-0HM IMJML“ PLACE C1606, CI1607, & C1608 NEAR PIN 53 (PLL POWER SUPPLY) FERR-220~0HM
AUDT AL 2 §DAV4601_TIO_VDD 1 2 PP. AUDIO DIGITAL _ 12 13 18 19
0402 0402
C1600: C16011 C16021 C16031 Cl1605: C16071 Cl608: 1Cl615 (*Cl616
10‘2\11: 0.1UF ?.%IUF 2(%UF
18\] lev 25 3 18\]
X5R 2 X7R-CERM 2 X7R NPO-COG 2 X5R
805 402 40 805
1817 16 15 14 13 12 _GND_AUDIO CODEC adadd =49 o
< P I [ [ I o
[—
PLACI]\E]TORISOé AS CLOSE AS POSSIBLE TO U1601 PIN 33 I " ODVDD =
fe"5 U1601
12 (Iy—ADAV4601 MCLKI 1A ,\ A 8 ADAV4601 72
A xe TP_ADAV4601 ADC INL AUXINIL LQFP AUXOUTI1L ADAV4601 TWTOUT L oD
79 73
1716w R10606 Ne TP_ADAV4601 ADC_INR AUXINIR AUXOUT1R ADAV4601 TWTOUT R oD
402
(%Rf-pé%% 1 11 [TTy—DRE_AUDIOON 2 ADAV4601 SDIN3 25 |SPDIF_INO/SDIN3 AUXOUT3L| 62 ADAV4601 WFROUT L oD
18PF 16w DP AUDIO CLOCKS Rl e £DaV460L LRCLKD 26 |SPDIF_IN1/LRCLKO AUXOUT3R| 63 ADAV4601 WFROUT R oD ¢
ME-L ADAV4601 BCLKO 27
1] L2 40 Bl a1 SPDIF_TN2/BCLKO AuxouT4L| 64 ADAV4601_SUBOUT L 1
i | No_TEsT  NC ADAV4601 LRCLK1 36 |SpDIF IN3/LRCLK1
J_ 5% NC 35 = AUXOUTA4R| 65 TP_ADAV4601 SUBOUT R .
= oV xe N0 rEsT  NC ADAV4601 BCLK1 SPDIF_IN4/BCLK1
Gos' CRITICAL 12 I ADAV4601_ LRCLK2 18 |SPDIF_IN5/LRCLK2 HPOUT1L| 57 _TP_ADAV4601_HPOUTIL NC
1'Y1600 USB AUDIO CLOCKS 2 [IT> ADAV4601 BCLK2 19 |SPDIF_IN6/BCLK2 HPOUT1R| 58 TP _ADAV4601 HPOUT1R xe
3 24.576M -
—T- HC49-USMD ADAV4601 RESETB 50 JRESET* pwM1a| 42 NC ADAV4601 PWM1A
&Ry | * O NG ADAVAGHL PMIA s ——wc 1617 [1C1618 C1619: |:C1620 C1621: |:Cl622
ADAV4601 XIN 33 |merrI/XIN PWMLB| X v NO_TEST Ne 0.01UF —— ——-0.01UF 0.01UF —— —-0.01UF 0.01UF —— ——0.01UF
18PF pwm2al 44 NC ADAV4601 PWM2A o resT xe BT TS i T T, % T T, sy
XTR 2 X7R X7R 2 2 X7R X7R 2 2 X7R
J_ 1 I I 2 TP_ADAV4601 XOUT 34 [xout pwM2B| 45 NC ADAV4601 PWM2B g TmsT ne 565 302 302 302 202 202
pwM3a| 46 NC ADAV4601 PWM3A  yg TrsT
5% ADAV4601 I2C SDA 16 |s = NC
= Sou, 42 DA pwM3B| 47 NC ADAV4601 PWM3B  ng rest Ne GND_AUDIO_CODEC 12 13 1 15 16 17 18
402 R13§;00 as ADAV4601 I2C SCL 17 |scn pwM4A| 48 NC ADAV4601 PWM4A  yo restT Ne
I2C_SDA 1 2 49 NC_ADAV4601 PWM4B
a5 10 12 (IR y e TP ADAV4601 SDOO 37 |spoo/ano PWM4B| NO_TEST Ne
1/16W PWM_READY| 39 TP_ADAV4601_PWM_READY
EBIE ADAV4601 MUTEB 15 IMUTE* — NC
SPDIF OUT/SDO1| 38 TP_ADAV4601_SDATA_OUT1
22 -
R1601 pP AUDIO DarTa ' [ ADAV4601 SDINO SDINO NC
12¢ scL 1033 2 ADAV4601_SDINI 23 IspINl MCLK_ouT| 30 _TP_ADAV4601_ MCLK_OUT NC
45 18 )z@
ADAV4601 SDIN2 24
5 USB AuDIO paTta ‘(I SDIN2 FILTD| 67 ADAV4601 FILTD
1/16W
MF-LF 5
402 T FILTal 1 ADAV4601 FILTA
R10603 7 VREF|_2 __ ADAV4601 VREF
DP_MUTE L 1 2 8
18 11 [Ty—DE M /\/\/\/ —9 1sET| 80 ADAV4601 ISET
1/16W NOSTUFF
o5 10 | PLL_LF| 54 ADAV4gOl PLL LF
Mios o = 'R1623 .|'C1624 | 1C1625 ,[*c1626 |*1C1l627 |1 C1628 [1C1629
— — 0 lUF e —— 0.1UF —— 10UF —— 0.1UF
R1605 12 NC %%O'OK -T- 4 UF -T— - 4 UF -1 103 — 20% =T 10%
1 0 2 60 1/16W 2 oA _pory 2 %5%-cEru 2 oA _pory 2 %5%-cerm 2 %R’ 2 ¥3B-cEru
o] HESLE CASE_A4 102 CASE_A4 102 603 102
5% 2
1/16W —_—
ME-LF 66 | GND_AUDIO_CODEC ;; 13 14 15 16 17 18
402 74
75
76
77
— AGND DGND ODGND
o[w]ofalo]  efo]a]~ ©
I I I I 1 R I ~
S
16 17 16 15 14 13 12 _GND_AUDIO_GQDEC
CRITICAL
Cl1l630:
1000PF —|— —
58 —— ——
25V lev
NPO-COG 2 2 X7R-CERM
402 402
XW1600 TP _ADAV4601 PLL FILT NC
SHORT_L2_SM
1 54
'‘R1602
2.0K
NOSTUFF 1/16W
MF-LF
R1607 2402
0
1 2
o ADAV4601_AVDD 14
1/16W
MF-LF
402
NOSTUFF
R1608 )
NS SIGMA DSP
5%
1/16W 051_8774 D
MF-LF
oL Apple Inc.
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LEFT SPEAKER AMP

AUD_TWTAMP_FBL

PART NUMBER ALTERNATE FOR | BOM OPTION REF DES COMMENTS :
APN 3/5 3 S 2 O 4 2 PART NUMBER
GAIN = 7.36 V/V (+17.33 DB
= ~774 HZ @WEETER( ~172 "HZ )WOOFER 15550698 15550554 L1709
= ( ) ( )
15550698 15550554 L1701
1o 17 16 __=PP12V_AUDIO_DIGITAL . 15550698 15550554 L1702
15550698 15550554 L1703
Cl1700*'|, C1701‘. Ccl1702: C1703:
220UF —— 220UF —— 0.1UF —— 0.1UF
20% — T 20% — T 10% -1 10%
16V 2 v 2 25v 25v
ELEC ELEC XSR XSR
SM-CASE-C1-HF SM-CASE-C1-HF 402 402
48 18 17 16 15 13 __GND_AUDIO SPKRAMP
AUD_LCHAMP_VS
MIN LINE WIDTH=0.20MM
MIN_NECK_WIDTH=0.15MM
- - o| ~|o MIN LINE WIDTH=0.20MM
Al «f o MIN_NECK_WIDTH=0.15MM
VS BVDD AUD_LCHAMP_CPP
CRITICAL
U1700 1¢1709 ST
MAX9736BETJ+ MIN_LINE_WIDTH=0.20MM 90.%1UF 220-OHM-25%-2.5A
AUD_LCHAMP_VREG 15 |ppg TQFN c1p| MIN NECK_WIDTH=0.15MM o 2
MIN LINE WIDTH=0.20MM 21 xR SPKRAMP _LTWT OUT P_rsmm 1o 45 45
MIN NECK WIDTH=0.15MM CRITICAL c1n| AUD_LCHAMP_CPN NET_SPACING TYPE-AUDIO
15 [TMy—AUD_TWTAMP FBL S _IFBL 0603 MIN LINE_WIDTH=0.6MM
6 3 MIN_LINE WIDTH=0.20MM MIN_NECK_WIDTH=0.2MM
15 (TY)—AUD_TWTAMP_INL INL BOOT] AUD_LCHAMP_BOOT MIN NECK_WIDTH=0.15MM CRiTICAi
L
AUD_LCHAMP 12 lcom ourni+| 31 4s AUD LTWT P 220-0HM-72(5)%—2 5A
MIN_LINE WIDTI 1 MIN_LINE WIDTH=0.60MM °
- oD AUD WFRAMP INL MIN_NECK_WIDT! 18 1N OUTL1- MIN_NECK_WIDTH=0.20MM 1 2 SPKRAMP LTWT OUT X T 0 15
1s Ty AUD_WFRAMP_FBL 19 |rer ouTr2+| 32 MINNECK WIDTH=0: Sovt 0603 MIN LINE WIDTH-O. G
5 outra-| 2 . AUD LTWT N MIN_NECK_WIDTH=0.2MM
17 16 14 13 12 __PP3V3 AUDIO ANALOG 9 lmop CRITICAL
4 |mono OUTR1+_25 s AUD_LWFR_P L1702
10 sHDN* ouTr1-| 23 N TDTH 220-OHM-25%-2.5A
1.1705 1 9 MUTE * 26 2 SPKRAMP_LWEFR _OUT P_rymm, 1o 45 45
FERR-1000-0HM TRy - ourRz+ WE_seaCTG TIFE-ACL 0
OUTR2-|_ 24 4s AUD_LWFR_N MIN NECK_WIDTH=0.2MM
1 [T)—AUD_SPKRAMP SHDN L Y Y L2 | MIN LINE WIDTH=0.GOMM CRITICAL -
0402 weil 7 MIN_NECK_WIDTH=0.20MM L1703
Noz| 8 220-OHM-25%-2.5A
1.1706 wes| 17 1C1710 2 SPKRAMP_LWFR OUT N__rym, 16 45 46
— - i NET_SPACING TYPE-AUDIO
FERR-1000-OHM R1700* R1701 —— 0.1UF 0603 MIN_LINE WIDTH=0.6MM
(YYY) THM 0% MIN NECK WIDTH=0.2MM
15 (T)—AUD_SPKRAMP _MUTE I ! 2 100K 100K PAD 2 39 i
0402 1180 V16w AGND PGND S
MF*EF MF*EF el | oy «
402, ,402 bl ol RN ] CRITICAL CRITICAL CRITICAL CRITICAL
17 16 (OUT—AUD_SPKRAMP SHDN L FILT Cl711:» 1C1712 Cl713: 1C1714
17 16 AUD_SPKRAMP_MUTE I _FILT 1000PF —— —— 1000PF 1000PF —— —— 1000PF
<< 229 3%y 239 3%y
NOSTUFF Np0-C0¢ 2 2 Nbo-coc Np0-C0g 2 2 Nbo-coc
ngSO
16 17 16 14 13 12 GND_AUDIO CODEC : 1 2 GND_AUDIO SPKRAMP 15 15 16 17 16 45
5%
1/16W
MF-LF
402
R1734 R1724
21K 21K
1% 1%
1/16W 1/16W
F-LF F-LF
02 02
120PF 120PF
1|2 1]|2
! |
50V 50V
CERM CERM
402 402
c1730 R1731 $1729 R1721
LUF 139K 0.015UF 172
1+ [IX)—ADAV4601 WFROUT L 2|| 1 AUD WFRAMP L ¢ I AANA 2 AUD_WFRAMP_INL _gsym 15 AUD WFRAMP FBL g, 15 1+ [IXy—ADAV4601 TWIOUT L 1|2 AUD TWTAMP L € 1AAA 2 AUD_TWTAMP_INL 15
11 W\’ 17 I\/l\{\/ oD
103 1/16W 10% 1/16W
1oV MF-LF x5 MF-LF
402-1 402 402 402

LEFT SPEAKER

AMP
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RIGHT SPEAKER AMP

APN 3 5 3 S 2 O 4 2 PART NUMBER ALTERNATE FOR | BOM OPTION REF DES COMMENTS :
/ 1 7 3 3 DB PART NUMBER
GAIN = 7.36 V/V (+
FC = ~774 HZ (TWEETER )(, ~12 "HZ ()WOOFER) 19550698 | 15550554 11800
15550698 15550554 L1801
19 17 15 __=PP12V_AUDIO DIGITAL . 15550698 15550554 L1802
15550698 15550554 L1803
C1800*, C1801‘%. C1802: C1803:
220UF —— 220UF —— 0.111{)1: o 0.1[{)1:
208 2 208 2 25V, 25V
ELEC ELEC XSR XSR
SM-CASE-C1-HF SM-CASE-C1-HF 402 402
48 18 17 16 15 13 __GND_AUDIO SPKRAMP
AUD_RCHAMP_VS
MIN LINE WIDTH=0.20MM
MIN_NECK_WIDTH=0.15MM
- - o| ~|o MIN LINE WIDTH=0.20MM
E=1 N MIN_NECK_WIDTH=0.15MM
VS BVDD AUD_RCHAMP_CPP
CRITICAL
U1800 1C1809 e
MAX9736BETJ+ MIN_LINE_WIDTH=0.20MM 90.%1UF 220-OHM-25%-2.5A
AUD_RCHAMP_VREG 15 IrgG TQFN c1p| MIN NECK_WIDTH=0.15MM o 2 SPKRAMP RTWT OUT P
MINNECR WIBTH=0 . 2w CRITICAL cin]_21 AUD RCHAMP CPN 603-1 NBT_spaciNG TvPR-nvbro D 0
1c [Ty AUD_TWTAMP FBR - S |FBL 0603 MIN LINE WIDTH=0.6HMM
6 3 MIN_LINE WIDTH=0.20MM MIN_NECK_WIDTH=0.2MM
15 (T AUD_TWTAMP_INR INL BOOT] AUD_RCHAMP_BOOT MIN NECK_WIDTH=0.15MM CRiTéI(éAi
L
AUD_RCHAMP 12 lcom ourni+| 31 4s AUD RTWT P 220-OHM-25%-2.5A
MIN_LINE WIDTI 1 MIN_LINE WIDTH=0.60MM °
. AUD WF P INR MIN_NECK_WIDTI 18 1N OUTL1- MIN_NECK_WIDTH=0.20MM 1 2 SPK P RTWT OUT N 1o 4 a0
¢ CI—AUD_WFRAMP INR
1s [Ty AUD_WFRAMP_FBR 19 |rer ouTr2+| 32 MINNECK WIDTH=0: SoMt 0603 MV DERE WEpTCG ohn
5 outra-| 2 . AUD RTWT N MIN_NECK_WIDTH=0.2MM
17 15 14 13 12 __PP3V3 AUDIO ANALOG 9 lmop CRITICAL
4 |mono OUTR1+_25 s AUD_RWFR_P 1.1802
17 15 CTTy—AUD SPKRAMP SHDN I, FILT 10 |supn* ouTR1-|_ 23 5 1DTH 220-0OHM-25%-2.5A
17 15 [TM)—AUD_SPKRAMP MUTE L FILT T 9 MUTE* 26 2 SPKRAMP _RWER OUT P__mym, 16 45 40
[y - OUTR2+ 0603 NET_SPACING_TYPE-AUDIO
ouTR2-| 24 45 AUD_RWFR_N MIN-NECR WIDTH=0 . ShM
MIN LINE WIDTH=0.G0MM CRITICAL i
weil 7 MIN_NECK_WIDTH=0.20MM 11,1803
Nez2| 8 220-0OHM-25%-2.5A
nesf 17 1C1810 2 SPKRAMP_RWFR_OUT N__ym, 16 45 46
4 NET_SPACING_TYPE-AUDIO
1C1808 —— 93 1UF 0603 MIN LINE WIDTH=0.6MM
—— 1UF THM 2 50V MIN_NECK WIDTH=0.2MM
z iéi AGND PGND xR
o|le| ola| =
402-1 bl ol RN ] CRITICAL CRITICAL CRITICAL CRITICAL
Cl1l811: 1Cl1812 C1813: 1C1814
1000PF —— —— 1000PF 1000PF —/— —— 1000PF
58 —T— —T— 5% 58 —T— —T— 5%
25V 25V 25V 25V
noszors wodig 2l [P g wofip |7 gt
ng 0
16 17 15 14 13 12 GND_AUDIO CODEC | LAAAZ GND_AUDIO SPKRAMP 13 15 15 17 15 48
5%
1/16W
F-LF
402
R1834 R1824
21K 21K
1% 1%
1/16W 1/16W
F-LF F-LF
02 02
120PF 120PF
1|2 1]|2
! 1
50V 50V
CERM CERM
402 402
10F R1831 035U R1821
U 3585% 0.015U 13.7K
1+ (I)—ADAV4601 WFROUT R 2||1 aub wrraMP R C 1 2 AUD_WFRAMP_TNR _gsym 16 AUD WFRAMP FBR __ gmym 1s 1+ [IX)—ADAV4601 TWIOUT R 1|2 aup TwraMP R ¢ 1 AN AUD_TWTAMP_INR _rsomy 16 AUD_TWTAMP FBR __ gsom 16
11 11 13
10% 1/16W 10% 1/16W
igg MF-LF isg MF-LF
402-1 402 402 402
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SUBWOOFER SPEAKER AMP

APN 3 5 3 S 2 O 4 2 PART NUMBER ALTERNATE FOR | BOM OPTION REF DES
PART NUMBER
GAIN = 7.36 V/V_ (+17.33 DB)
FC = ~12 HZ 15550698 15550554 L1900
15550698 15550554 L1901
19 16 15 __=PP12V_AUDIO DIGITAL )
1900°* C1902: C1903:
220UF — 0.1UF —— 0.1UF
7] T 3%
gl 2 X5R 2 X5R 2
SM-CASE-C1-HF 402 402
48 18 17 16 15 13 __GND_AUDIO SPKRAMP
AUD_SUBAMP_VS
MIN LINE WIDTH=0.2O0MM
MIN_NECK_WIDTH=0.15MM
o ~| o MIN LINE_WIDTH=0.20MM
E=1 N MIN_NECK_WIDTH=0.15MM
VS PVDD AUD_SUBAMP_CPP
Ul900 1C1909
MAX9736BETJ+ 0, 1UF
MIN LINE WIDTH=0.20MM
AUD_SUBAMP_VREG 15 IrgG TQFN c1p| MIN NECK_WIDTH=0.15MM o
MIN_LINE WIDTI OMM 21 603-1
MIN NECK_WIDTH=0.15MM CRITICAL C1N| AUD_SUBAMP_CPN CRITICAL
17 [IN)—AUD_SUBAMP_FBL _NECK_| 5 |pgr,
6 3 MIN_LINE_WIDTH=0.20MM L
v I AUD_SUBAMP_INL INL BOOT) AUD_SUBAMP_BOOT MIN NECK_WIDTH=0.15MM 220-0OHM-25%-2.5A
AUD_SUBAMP 12 |com ourni+ 31 s AUD SUB_P 1 Y Y 2 SPKRAMP SUB OUT P B 10 45 4
MIN LINE WIDT) MIN LINE WIDTH=0.G0MM =
_LINE | 1 _ LINE | 0.60 0603 NET _SPACING TYPE=AUDIO
MIN_NECK WIDT) 18 OUTL1- MIN_NECK_WIDTH=0.20MM MIN"LINE WIDTH=0.6MM
1 AUD_SUBAMP_INR INR MIN_NECK_WIDTH=
17 CI)—AUD_SUBAMP_FBR 19 |FBR ouTL2+_32
20 ouTL2-| 2
16 15 14 13 12 PP3V3_AUDIO ANALOG on
4 lwono ouTR1+| 25 CRITICAL
16 15 [Ty AUD_SPKRAMP SHDN L FILT 10 {SHDN* ouTr1-| 23 L
1615 (I AUD_SPKRAMP MUTE L FILT T dAMUTE* outr2+| 26 220-0OHM-25%-2.5A
11
REGEN outr2_| 24 s AUD SUB N 1 YYY 2 SPKRAMP SUB _OUT_N D 16 s s
MIN _LINE WIDTH=0.6O0MM NET SPACING TYPE=AUDIO
7 MIN_NECK_WIDTH=0.20MM 0603 MIN_LINE WIDTH=0.
neil ~_ yene MIN_NECK_WIDTH=0.2MM
8
NC2L——xNC
ne3l 17 sone 1C1910 CRITICAL CRITICAL
11908 = 0.1UF C1911: 1C1912
—L_ 1UF g:r‘)« 2 50¥ 1000PF — 1000PF
T 10% 2 53
N g% AGND PGND 5051 239 B B 33y
%38 o|le| ola| = NP0-COG NP0-COG
402-1 1 IR R 402 402
_ GND_AUDIO_SPKRAMP 13 15 16 17 18 48
NOSTUFF
R10950
16 16 15 14 13 12 GND_AUDIO CODEC , . ,
5%
1/16W
MF-LF
402
R192
. 21K
1%
1/16W
F-LF
02
1UF Rll 931 R%? 21
. 7K K
11 [IMy—ADAV4601 SUBOUT L 2 |.X aup susamMp L _c 1,\3/\/7\/2 AUD_SUBAMP INR _rwmmy 17 AUD_SUBAMP FBR __(mym, 17 17 (T)—AUD_SUBAMP_FBR LAAAZ AUD_SUBAMP INL _rsym 17 AUD_SUBAMP FBL __ (mym 1
I 1% 1%
10% 1/16W 1/16W
i o
402-1 402 402
1o snol
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7 6 5 4 3 2 1

CRITICAL
L.2001 MIC CONNECTOR
FERR-1000-OHM APN 518S0666
18 17 16 15 14 13 12 __GND_AUDIO CODEC 1 2 .
NOSTUFF 0402
261-
R3035 R2003 33819503
12 1 __AUD 161 RSTN TH 1’\/(\’/\,2 12 AUD_161 ADC_MIC 1’\/\/\/2 AUD_MIC IN P C TN DINE WIDTHO. 50ME 4 O
4 N /51%6w MIN_NECK_WIDTH=0.20MM
éé}gg ME‘BIEF R2005 4s AUD MIC IN N CONN o
‘02 C2000 * 1 2 L L 0.40Mm 45 GND_AUD_MIC_CONN 2l 5
0.001UF —— Czol%%. Nl 5% VENTREESQYIPTHIO-2OMM o, AUD MIC IN_P_CONN 3
Hia 10 T e MIN NECK WIDTH0 . 30Mm1
R2036 CERY 2 ‘O)Zl(gg 2 = 402 - - ) s
19 18 14 13 12 =PP3V3 AUDIO DIGITAL 1/\/(\’/\12 JTAG_TRST N_TINP L2000 C
5% R2004 FERR-1000-0HM L
ééifg ; 12 AUD 161 MIC OUTSUP 1,2\/’\2/52 AUD MIC IN P L 1 2 -
R2001! 02 S.. & ['R2034 se N ENEIRTRS Ao 0402
Oan > 1/16W CRITICAL
4.7K o";zi ] 1%0K HME-LF CRITICAL 2 2 CRITICAL
W NETES D c2002:| |1€2005 €2003: DZ22001 D22009
55, Ja) AR sapr L L5 %50r 339F L 6.8V-100PF % % 6:8V-100PF
50V 10v 50v
CERM 2 2 X5R-CERM CERM 2 N N
12 __AUD_161_JTAGSEL_ARM AUD_161_JTAG_TRST_L 11 12 402 402 402
16 17 16 15 14 13 12 __GND_AUDIO CODEC J_
1Cc2004 =
—L_0.220F C2005 & R2004 SHOULD BE PLACED NEAR J2007 =
-1 1l0%
10v
* g LEFT SPEAKER CONNECTOR
APN 51850688
CRITICAL
I2C DEBUG CONNECTORS 53%6210-%205
APN 518-0349 JoRT-SM
= DEVELOPMENT UART DEBUG CONNECTOR —O
H];j;i%gé[Uz—L APN 51850667 4 45 15 [T SPKRAMP_LWFR_OUT_ P 1 o
M-ST-TH w0 45 15 (I SPKRAMP_ LWFR_OUT N 2 o
45 14 124 gy L2C SCL o DEVELOPMENT NC J1701 3 g 316
2 o CRITICAL 4 a5 15 [T SPKRAMP_LTWT_OUT_ P 4 o
45 14 12 I2C SpA 3 o 53%’6239—%%04 0 45 15 [T SPKRAMP_ LTWT OUT N 5 o
M-RT-SM
_(5 ) 48 18 17 16 15 13 GND_AUDIO_SPKRAMP 7O
FIXME!!! 3-PIN VERSION NOT RELEASED IN AGILE? R - G P — o
ROW, ROW, ROW YOUR BOAT, GENTLY DOWN THE STREAM. . % @@ AUD_ 161 UART XD BN
HA HA, FOOLED YOU, I'M A SUBMARINE. 4o SUBWOOFER CONNECTORS
APN 51850665 CRITICAL
6
O J2005
53261-8602
- M-RT-SM
DEVELOPMENT _JO
%298}1 SPKRAMP_SUB_OUT_P 1
HB U-L 48 45 17 [(T) o
M-ST-TH R42 07%7 45 45 17 [T SPKRAMP_SUB_OUT N 2 ;|
16 ot2 GPIO1_PULL_UP 1,\/’\/\/2 =PP3V3 AUDIO DIGITAL 1 13 14 18 19
& 45 18 17 16 15 13 GND_AUDIO SPKRAMP 4 O
apew INTERNAL_I2C INTERNAL_I2C
402 R2012* 'R2013 R2031* '‘R2032
47K 47K 47K 10K
1/1‘2;3 19716w 1/1sw% 1/16W
M) u LA o
R2020 2 2 2 2
4.99K
1 GPIO_SHUTDOWN_ L 1 /vv\/Z AUD_161 RSTN_IN 11 12 18
&élf‘gg R20021 RIGHT SPEAKER CONNECTOR
14 __ADAV4601 RESETB 402 1/\/\/\/2 AUD_161 GPIO 0 12 APN 518s0667
R2022 348
ne—NC_GPIOL 1 2 AUD 161 GPIO 1 o, c c
NO_TEST=TRUE RITICAL
RLi% R2023 92002
15 __AUD SPKRAMP SHDN L 1/\/\/\/2 AUD 161 GPIO 2 12 53261-8604
R2024 5% 1/16W M-RT-SM
9 MF-LF 402 —0
15 AUD_SPKRAMP_ MUTE L 1/\/\/\/2 AUD_161 GPIO_3 12
el R2025 19 45 16 CIT SPKRAMP_RWFR_OUT P ; o
14 11 DP_AUDIOON 1 2 AUD_161_GPIO_ 4 12 48 45 16 m SPKRAMP_RWFR_OUT N o
% 1/16W 48 45 15 (TR SPKRAMP_RTWT_OUT_P 3] o)
R2026 !\?E‘fLF 402 a8 45 16 [T SPKRAMP_RTWT_ OUT N 4] o
14 11 _ DP_MUTE L 1 2 AUD 161 GPIO 5 12
5% 1/16W 48 18 17 16 15 13 GND_AUDIO_ SPKRAMP 6 O
MF-LF 402
AUD_161_GPIO_ 6 12
AUD_161_GPIO_ 7 12
18 12 11 AUD_161_UART_TXD
R2030
;1 __UART RXD 1 0 2 AUD 161 UART RXD i, 15
5% 1/16W
MF-LF 402
R2018* R2014* 'R2015 R2016* 'R2017
47K 47K §47K 47K 10K
5% 5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W 1/16W
s AR AR
2 2 2
AUDIO CONNECTORS

|I|—
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5

402
AUDIO_VB

’02355
MMBT3904G
S0T23

AUDIO_VB

AUDIO_VB

PWR_FAN_ON_INV2

FAN SWITCH

PP2314
TP0-BOT
)
¢ =PP12V_S5_LCDFET os st vic
NOSTUFF W1_VLCD
] C2320! 1]2]s]6]7 '‘R2300 -
0.047UF —— 10K PP2315
1908 CRITICAL . 1P0-BOT
1C2317 ['R2353 oo 2 — 02318 ji-or
—— 0.47UF 100K FDMA510P3Z w1 vieD
2 189 316w 3| MICROFET L _V
XTR ME-LF SW1_VLCD
805 ,402 - =
GATE_12VLCD
0 o 4|8
— 3
P
NS> REC
PWR_PANEL DI o - )
. SWvep PWR_PANEL ON INV
R2327 3
10K 92304
PWR_PANEL ON 2 1
20 [IN) MMBT3904G
/\/5\%/\/ @ sor23
1716w , SW1_VvLCD
455 R2301
SW1_VLCD N 10K N
5%
1/16W
MF-LF 1
402 =
SW1_VLCD AUD_USB_VBUS ;.
P4_PWR_INV_DI
R2382 :
L0K 02354 'R2384
2N3906 100K
5% SOT23-HF Se
1/16wW AUDIO_VB 1/16W
ME-LF 2 - MF-LF
402 2402
AUDIO_VB
- AUDIO_VB

PP5V_AUDIO FET

1C2380
—— 0.1UF
=T l0%
, 50V
X7R
603-1
AUDIO_VB
PP23
1TP0-B
1 S|

PP12V_LCD FET
MIN_LINE WIDTH=1.O0MM
MIN NECK_WIDTH=0.25MM

VOLTAGE=12V
MAKE_BASE=TRUE

=PP12V_LCD_PANEL ,;

SWI_FAN3

PP2318
B

1P0-BOT
SM 1
SWI_FAN3 =

PP3V3_FAN BUF
=1.

MIN_LINE WIDTH=1.O0MM
MIN NECK WIDT]

0.25MM
VOLTAGE=3.3V
MAKE_BASE=TRUE

=PP3V3 FAN MOTOR ,

=PP3V3 S5 FANBUF ¢

PP12V_FAN_FET 45

MIN _LINE WIDTH=1.0MM
MIN NECK WIDTH=0.25MM
VOLTAGE=12V

MAK!

20 [CTXy—BWR_FAN_ON

6
BOT
M
R2320 3
10K PWR_FAN_ON_DIV2 2306 SWI_FAN12
AN —— v MMBT3904G 17
5% %& sor23 T
1/16W SWI_FAN3
it R2321 2 S
SWI_FAN3 10K
LAANAZ SWI_FAN12
1/51%sw A
MF-LF =
402
SWI_FAN3
¢ _=PP12V_S5_FANFET 1l2]slel7
CRITICAL
1
1 R2302 — Q2300
%21%%8 100K FDMA510PZ
19% V16w GATE_13VFAN 3 MICROFET
2 0% ME-LF SWI_FAN12
603-1 2402
SWI_FAN12 SWI_FAN12 48
[o) JpN
pul S
NERSEE
M -] swr_rani2
PWR_FAN_ON_INV
R2316 3
, 10K PWR_FAN_ON_DIV 1 V 02305
o — NN S MMBT3904G
" 5%
ool wr | g 2 i
° 10% 10K
Lev , SWI_FAN12 1 2 >
402 5%
1/16W A1
MF-LF —
402
= SWI_FAN12

E_BASE=TRUE

=PP12V_FAN MOTOR ,

o PP12V_AUDIO_FET
MIN_LINE_WIDTH=0.6MM

MIN NECK_WIDTH=0.2MM
SWI_VAUD VOLTAGE=12V
MAKE_BASE-TRUE
SWI_VAUD — =PP12V_AUDIO DIGITAL ;s 16 17
E_WIDTH= -
¢ =PP12V_S5_ AUDIOFET RTzlodgqﬁg slel7ls
1 2 _VCC12V_AUD_S
%% '‘R2379
1R2332 53 CRITICAL 10K
1C2324 06K ME-LE Q2319 18
== 0. 47UF S S 2uAUDIO . FDS4465_G s
1/10w - - 603
2 35§ SWI_VAUD ME-LF E SoT-HE 2
805 250 vaup SWI_VAUD
- ——
VPIV_GATE SWI_VAUD HEE -
'R2378 'R2331
220K 499K
% 1%
1/10W 1/10W
MF-LF [F-LF
2603 5603
SWI_VAUD PWR_AUDIOL2V_ON_INV
R2328 3
10K p Q2310
2 I PWR_AUDIO12V_ ON1 2 AUDIO12V_ON DIV 1 MMBT3904G
5% %& s0T23
1/16W SWI_VAUD
MESLE R2329
10K
SWI_VAUD 1 >
5%
1/16W -
MF-LF =
402
SWI_VAUD
NNNERMIDMOISM  cRrTIcan ' o
SWI VAUDS — - 235 0 MIN_NECK_WIDTH=0.2MM
o VOLTAGE=5V
s =PP5V_S5_ AUDIOFET RT 203 50 fs:[ofi43CDv HAKE_BASETROE
1 2 VCC5V_AUD_S -
A% - © — =PP5V_AUDIO DIGITAL ;; 15 15
5% =
1 174w il
1C2 R2370 MF-LF
(0: 13UZO 100K 1206 hid uz[_”—ja l
% 5%
0% 1/16W _L A _L hal
X7R MF-LF -
603-1 2402 o
GATE_S5VAUDIO
SWI_VAUDS 'R2385
SWI_VAUDS N
SWI_VAUDS R2371 10K
10K i
1/10W 2 603
MF-LF
2603
PWR_AUDIOS5V_ON_INV L
20 19
R2372 2
WI_VAUD
10K SWI_VAUDS
SWI_VAUDS 2
; 1
1/16W
MF-LF =
402
SWI_VAUDS
MIN_LINE WIDTH=0.6MM
s MI;ﬁNECKiwIDTH=D.2M.M CRITICAL PP3V3 AUDIO FET
WI_VAUD. Q2 352 MIN_LINE _WIDTH=0.6MM
_ MIN NECK_WIDTH=0.2MM
s =PP3V3 S5 AUDIOFET RT 203 51 STI3443CDV A e
LAAN,2—YCC3V3_AUD_S TSOP-6 |
£ — =PP3V3_AUDIO DIGITAL ;; 13 14 1s
1 174w il —
1C2 1 R2374 MF-LF
__(0: 13UZ 100K 1206 bl o ]} ~
% 5%
%85 1/16W -L & -L ] -
2 X7R MF-LF -
603-1 2402 o
ATE_3VAUDIO
SWI_VAUD3 SWI_VAUD3

20 19

20 m PWR_AUDIO3V_ON 1/\/\/\/2
5%
1/16W
ME-LF
402

SWI_VAUD3

2353
MMBT3904G
s0T23

2 SWI_VAUD3

|||—

52
1/16W
ME-LF
402
SWI_VAUD3
NOSTUFF
1C2372
— 0.1UF
— 10%
2 X7R
603-1
SWI_VAUD3

———————————
SYNC MASTER=MASTER

SYNC DATE=N/
—

POWER

SW CONTROL
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35 20

35 20 ¢ =PP3V3_S5 LPC

=PP3V3_S3_ENET_PHY NMICRO IR
CRITICAL CRITICAL " C2632
L2632 L2633 . 2 0.10F ——
—PPav3 S5 LBC FERR-120-OHM-1.5A FERR-120-OHM-1.5A =PP3V3_85 LEC o 20 a5 Pl G it
1 2 FILT VDDA3V3_UC FILT VREF_UC 1 2 gwé "’f'fgﬁ 402
0402 X?&E?ngw:;m?yo MM O WabTas0 . 25 0402 E(\l'_' RN
=0. 0. S
Jic2629 102682 C2683 [1C2684 |1 C2630 EI LI wiie o e NG widtec. 2o LATCH 1 (WR) e ¢ R2616
100UF 1QUF 1QUF 100PF —— 0.1UF 1C2670 (1 C2687 1C2688 (WR) wrcro_wry, 10K
, 20% , lov , lov , 30V , lev 0.1UF 10UF —— 10UF S U2622
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) ) _ 90.%1UF z 5lpa : 04|16 ENET PWR_EN oD 25
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55 - ~ 3 -
31150394 | 1 | SINGLE NAND GATE SOT553-5 U2608 CRITICAL 42 40 35 30 25 PM SO _BN PO_20/MAT1_3/SSEL1/EINT3 MICRO_WRL
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0603
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2 PP3V3_S0_CK505_VDD U2850.67:66:3 mm U2850.4:7:5 mm
PCI_GEN_SEL SRC_OUTPUTS 0402
C2860 * 12861 1.C2862 1C2863 1.C2854 1 C2855 1. C2856
0 Gen 1 10UF ——0.1UF —— 0.1UF —— ——0.1UF 0.1UF
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[mevos — — Frequency strapped to 133MHz for lowest
1 X X RSVD T I T29 CLKREQ L 17~|CLKREQ_3* CPU_2_ITP/SRC_10| £l s N
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T D T29S CLKREQ L 26{CLKREQ_6* — [~ XNC Unused 100MHz (no CLKREQ#)
X SRC_0*pLe NC
s I FW_CLKREQ L 35CLKREQ_8*
SATA CLKREQ L 36CLKREQ 9* SRC 1| 12 PCIE_CLK100M SLOT P 7
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BYPASS Properties:
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o 2
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N N C3690 * R3692° R3623" 'R3620
R3691 1UF 3.3K 10K 10K CLKREQ# not
108 - . o
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1/16w oo CRITICAL MF-LF MF-LF MF-L . 7] | 1 T29 PCIE RESET L<0> .
ME-LF 402 102 102 . 202 endpoint mode. 1§ | PCIE_RST 0 oD
N , 402 OMIT_TABLE 2 ?| Pull-ups required on a % | BCIE RST 1%py32 T29 PCIE RESET L<1> oo
= VCT GPIOl & 2 if unused. PCIE CLKRE PCIE_CLKREQ_0* |K 3 PCTE RST 2% %3 729 PCIE RESET L<2> oD -
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THM N REFCLK_100_IN N PCIE CLK100M T29 N amy ez o , 402 R3695
VSS TP_T29 THERM DP THERM_ DP @ 806
4 9 4 XTAL 25 IN|_F'7 SYSCLK_CLK25M_T29 R e 1/\/\/\/2 SYSCLK_CLK25M T29 am 22
4 3] _25_
T29 TEST EN TEST_EN g 8 XTAL 25 OUT|_R16 TP T29 XTAL250UT A
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¢ _=PP1V05_S0_T29P

2100 mA (Single Port)
2250 mA (Dual Port)
EDP: 3000 mA

CRITICAL

—— 1UF
—T— 10%

2

+ C3705

1 C3706
—— 1UF

2

1 C3707

1 C3708

2

Current numbers from Vendor slide (<REDACTED> power measure l.ppt), emailed 6/21/2010,

TDP @ 90C.

VCC1PO
VCC1PO
VCC1PO
VCC1lPO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1lPO

VCC1P0_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1P0_PE

VDD1PO_DP_RX1
VDD1PO_DP_TXRX
VDD1P0_DP_TXRX

VDD1PO_DP_PLL

OMIT_TABLE

U3600 vCce3p3
T29 vcesp3
FCBGA VCC3P3

(SYM 2 OF 2)
VCC3P3_T29

vee3p3_T29

VCC3P3_DP_RX1
VCC3P3_DP_RX1

VCC3P3_DP_TXRX
VCC3P3_DP_TXRX

VCC

VDD3P3DP_PLL

VCC3P3_DP_TXRXBIAS

Bl

B3

BS

VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE

VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP

VSSDP_PLL

VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE

GND

Ll C3744 C3743 * C3745 * 1 C3746 1 C3747
M7 10UF
20%
X7 6.3v
2 xsr
603
c10
G12
»7 °
R6
1
P9
P11
2
P13
L3770
FERR-120-OHM-1.5A
P15 PP3V3_S0_T29P_ DPBIAS 1 m 2
MIN LINE WIDTH=0.4 mm 0402
MIN NECK_WIDTH=0.2 mm
VOLTAGE=3 .3V
C3770 *
5
7
T
T11

P3V3_S0_T29P
135 mA (Single-Port)
152 mA (Dual-Port)
EDP: 200 mA

6711 23

SYNC DATE=03/17/2011]
————

Isch MASTER=T29 D

T29 Primary (2 of 2)
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CAESAR

CRITICAL

L3800
4.7UH-0.8A

LYY

IV 1.2V INT.VR CMPTS

PLACEMENT NOTE=PLACE L3800 CLOSE TO U3900

ENET_SR_LX 26

PCAA031B-SM

MIN LINE WIDTH=1.QMM
MIN_NECK_WIDTH=0.2MM
VOLTAGE=T.2V

SWITCH NODE=TRUE
DIDT=TRUE

ENET SR_VFB 26

MIN LINE WIDTH=I.0MM
MIN _NECK_WIDTH=0.2MM
VOLTAGE=T.2V

=PP1V2 S3 ENET PHY 2

1C3828

1C3829

1C3831

PLACEMENT NOTE=PLACE CLOSE TO L3800

PP1V2 S3 ENET_INTREG
MARE_BASE=TRUE

M
VOLTAGE=T.2V

PLACEMENT NOTE=PLACE CLOSE TO L3800

CAESAR IV POWER ENABLE

CIRCUIT

— =PPVDDIO_ENET CLK 2

— =PP3V3 S3 ENET PHY FET 7 25 26

PP3V3_S3 ENET PHY FET

N
VOLTAGE=3. 3V,
NET_SPACING_TYPE=SWITCHNODE

1298
NOSTUFF
R3856
20 =PP3V3 S3 ENET PHY 1 0 2
5
1w
'R3853 03850 "os”
%%OK FDC606P_G
1/16W S0T-6 ©
MF-LF
2 402 0
:;::}
'R3855
10K 1 C3853
1/16wW —— 0.1UF
MF-LF -
2 402 2
R3852
100K
1 2

5
1/16W
MF-LF

ENET PWR EN L

R3801
20 (TE)—ENET_PWR _EN AN 2 ENET PWR EN R 1 501;1273(7)&%
s
1/16w
ME-LF
402
R3802 3852
0
42 40 35 31 20[TN)—BM SO_EN LAAN2 PM_S0_EN R 1 501;12739&%
1/ 76w
ME-LF
40
ADDED TO PREVENT SYSTEM UC WATCHDOG EVENT FROM POWERING DOWN ENET
I295
26 ENET_ CLK25M_XTALO — TP_ENET XTALO
oo — MARE_BASE=TRUE
1297

2ENET_CLK25M_XTALT

SYSCLK_CLK25M_ENET ,,
~ MAKE_BASE=TRUE

CAESAR IV ACTIVITY LED

26 25 7 =PP3V3_S3_ENET_PHY_ FET

DEVELOPMENT
'R3815
330

5%
1/16W
MF-LF
402

¢ ENET_ACT

* DEVELOPMENT

SZELED3800

GREEN-3.6HCD
2.0X1.25MM-5M

SILKSCREEN:ENET ACT

26T ENET TRAFFICLED_L ES

ENET LED ACT I
MARE_BASE=TRUE

— —
SYNC MASTER=K62 SYNC DéTE=09/16/201

CAESAR IV SUPPORT

d} Apple Inc. 051-8774 | D
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5

4

281mA (1000base-T max power, Caesar IV)

26 25 7_=PP3V3 S3 ENET PHY FET

ENET 3V3_S3 SR _IN

BCM57765 ENET SR pins are internal 1.2V switchin

If disabled: Okay to float VDD, VDDP & LX pin.

If enabled:
Special Star routing needed on these pins.

g regulator. See note for SR_DISABLE below.

VFB must always connect to =PP1V2_S3_ENET PHY.

VDD/VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.

Decoupling on Pg 37.

1C3981

=PP1V2_S3 ENET PHY s

MP-LF MIN LINE 0.1UF
02 VOLTAGES3 .3 10
=3 16V ENET SR _LX s
1C3979 CRITICAL X5R ) ) )
402 Internal 1.2V Switching Regulator pins.
4.7UF L3900 ENET SR VFB CRITICAL
20z, FERR-600-OHM-0.5A L R3900 i 13920
2 CERM ' 0
05 LA Y L2 Ppp3v3 S3 ENET PHY XTALVDDH LAA/\ A ENET_XTALUDDH FERR-600—OHM-0.5A
MIN LINE WIDTH=0.4 mm MIN LINE WIDTH=0.4 mm
sM N 5% MIN NECK_WIDTH=0.2 mm PP1V2_S3 ENET PHY AVDDL 1 2
= C3900 116w VOLTAGE=3 .3V MIN LINE WIDTH=0.4 mm r
0.1UF Mosr HIN NECK WIDTH-0.2 mn su
108 1.
1
X7R-CERM 2 C3921 * 1 C3920
CRITICAL # 0.1UF —— —— 4.7UF
L3905 iev 25y
= 2 2 & CRITICAL
X7R-CERM X5R-CERM
FERR-600-OHM-0.5A 402 603 L3925
[ Y L2 Ppp3v3 S3 ENET PHY BIASVDDH FERR-600-OHM-0.5A
HIN LINE WIDTH=0.4 mm =
sM MIN NECK_WIDTH=0.2 mm 103905 - PP1V2_S3 ENET PHY PCIEPLL 1 2 L
VOLTAGE=3.3V c IN LINE WIDTH-0.4 mm
0.1UF MIN NECK WIDTH-0.2 mm su
10% VOLTAGE=1 .2V
16v
2 x7R-cERM C3926 * 1C3925
CRITICAL 0.1UF —— —— 4.7UF
L3910 = 6v 2 6.3V CRITICAL
FERR-600-OHM-0.5A X7R-crRM XoR-CcERM
R3942 IS A LEAKAGE PATH, SO RESISTOR . 402 603 L3930
VALUE IS SMALL. LA Y L2 Ppp3v3 s3 ENET PHY AVDDH FERR-600-OHM-0.5A
=PP3V3_S0_ENET PHY o HIN LINE WIDTH=0.4 mm 1 ] :
20 6= MIN NECK WIDTH < PP1V2 ENET PHY GPHYPLL
VOLTAGER3 .3V R3910" 1.C3910 1C3911 SEPLv2 S3_ENET PHY G 3
4.7K 0.1UF 0.1UF MIN NECK_WIDTH=0.2 mm sM
- 58 10% ;g‘t’ VOLTAGE=1.2V
116w X7R-CERM C3931 * 1 C3930
R3942' "o 402 0.1uF —— —— 4 7ur
Current 4.7K 2 10% 10%
Limicing '3 A I B .
Resistor  Misw == 1 ~hos o5
a0z, . _
NOSTUFF +4 04 o
R3998 R3940'| ['R3941 103917 |1 3918 C€3915 1 1 C3916
ENET_VMAIN CTRL 1 2 4.7K 4.7x 0.1UF —— 0.1UF 4.7UF —— 0.1UF
20 [I)—ENE AN X g 4.7 Wy Jos T 15y alal & S S| o 3 A o S|A|A] 2|&] I A= Cc3936 ! 13935
5% . J E
/6 iy iy ? yrm-cemn | x7n-cmmw  xsm-cERy 2 ? x7m-cemu = & E 0 8 & X B o o A 0.1 19uF
HE-E 402, , 402 AVDDH S & 1§ :C> 2 H & AVDDL A 8 vbDC 16V , 6:3V
> > > > o | a > X7R-CERM xsR
Q o~ 20 > A 402 805
1 g 54 "8 3 A
C3950 = m X B
. 1uF
PCIE_ENET D2R N ? ||uz OMIT_TABLE 8 E =
PR i ST
I U3900 B
108
16v C3951 ENET VMAIN PRSNT - 20| VMAIN PRSNT(rep-mvery BCM5776 1A0KMLG TRDO_P| 28 ENETCONN MDI P<0> 27 a6
x5R 0.1uF - - QFN 29 Cco o
b ] TRDO_N| ENETCONN_MDI_N<0> 2 a6
PCIE ENET D2R P 1 2 -
o 7@Um—EC H_‘ 4PCIE_ENET D2R C_N 10| PCIE_TXD N TRD1_p| 32 ENETCONN MDI P<1> 27 46
- LAD_ =
lov 4sPCIE ENET D2R C P &= 7| PCIE_TXD P TRD1_N| 31 ENETCONN MDI_N<1> 27 a6
o= LED =
C3955 bty 2 22 TRD2_P| 34 ENETCONN_MDI_P<2> 27 a6
PCIE_ENET R2D P —
e 46PC N - PCIE_RXD P TRD2 N| 35 ENETCONN_MDI_N<2> 27 a5
. | 4PCIE_ENET R2D_N 23| PCIE_RXD_N -
i 7 (IN)—BCLE_ENET R2D C_P 1] |2 - = TRD3_p| 38 ENET MDI_P<3> B> 27 45
!ol a5 22[ T PCIE CLK100M ENET P - 20 PCIE_REFCLK_P TRD3_N]| 37 ENETCONN_MDI N<3> 27 46
1o C03?5F6 16 [T PCIE CLK100M ENET N - 19 | PCIE_REFCLK_N
.lu
“ 3l GPIO_O| 3 ENET_WOL_FENABLE 20
4 7 (IM)—BCIE ENET R2D C N 1 I I 2 B 1) ENET RESET L - 64 PERST* (1rp) E[ _Of—=———wgp—ENET_WOL ENABLES Um
ENET_WAKE:PCIE -
R3943 iev 22 (00T} ENET CLKRFQ L - 7 CLKREQ* (op)
0 XSR A
26 7, NET WAKE_ L AANZ 402 ENET WAKE R L - 1 WAKE*  (op) ENETT{%A;E'QGPIO
(See note) 1/51‘514 1 o 2 =:
MP-LF T D ENET LOW_PWR 2 | Low PWR (1ep) —/\/\/\M@ 7 26
WAKE# 402 i - 5%
- 1/16w
Must isolate from PCIe WAKE# if PHY ENET SMB_CLK -~ 4 | sMB_cLK i
is powered-down in S3/S5. Standard ENET SMB_DATA -— 5 SMD_DATA (IPD-ENETM)
-ch 1 FET i 1 i .
N-channe isolation suggested 2¢ (E)—ENET_SCIK ©=p—5| SCLK/SPD1000LED*
If PHY is always powered then alias ENET MISO gy SI*/EEDATA
24 - -
= -
ENET_WAKE_L to PCIE_WAKE L. 26 (ET)—ENET _MOST Smlp—— SO*/LINKLED* g
26 (ET)—ENET CS L 23 | CS*/EECLK
TP_ENET SPD100LED_L @—8 sPD100LED* (op)
25 QUM —ENET TRAFFICLED L - 474 TRAFFICLED* (op)
I ENET_CLK25M XTALI - 13 | xTALT
250} ENET_CLK25M_XTALO 14| XTALO
.
ENET_RDAC 26 | rpAC
Ing THRM_PAD
PHY Non-Volatile Memory R3965 2
ROM contains MAC address, PCIe config 1,24K
info as well as code for Bonjour proxy. :‘E{ig‘; —
Avoids need for EFI to program at startup. 2402
(Required ROM size 1 Mbit)
26 25 7 _=PP3V3 S3 ENETS PHY FET =
1
R3993 R3992% o
4.7K 4.7K 1 C3990
5% 5% i .
a/18w 116w vee 9, LuF
= MF-LF 16v
P P U3990 2
2 2 X7R-CERM
402
R3904 M45PE10
0
26 [IN)—ENET_SCLK AANZ ENET SCIjgR 2 |c OMIT TABLE 1 - ENET MOST ¢y 26
?71232 SYNC MASTER=TONY SYNC _DATE=10/01/201
26 ENET CS L wp-rr - 4 s« ———
o—= -
8 o ENET MISO
ENET_Swp_L 5 Ju 2 - ENET_MLSO goumy 2¢ ETHERNET PHY (CAESAR IV)
NOSTUFF
ENET SRESET L 3 JRESET* R3990 ['R3997
051-8774 D
vss 4.7 4.7 Apple Inc.
~ 5% 5%

NOTE: Pull-down on SO plus internal pull-ups on Lnew Lnew <) Cc.0.0
other 3 SPI pins configures ENET for the 402 402 NOTICE OF PROPRIETARY PROPERTY: [FEMF Vi
Atmel AT45DB011D (1Mbit) ROM. If a different THE INFORUATION CONTAINED WEREIN IS THE

i PROPRIETARY .
ROM is used then the straps must change. THE POSESSOR AGREES TO THE FOLLOWING:
NOTE: ENETM requires SI pull-down instead of SO. I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 39 OF 110
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n IV ALL RIGHTS RESERVED 26 OF 48
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46 26T ENETCONN_MDI_P<0>

a6 26 ENET MDI_N<0>

ENETCONN _MDI_ T P<0>@ 27 46

ENET MDI_T_N<0> 27 46

a6 26 BT ENETCONN_MDI N<1>
a6 26CETY ENETCONN_MDI_P<1>

ENETCONN_MDI T N<1>@ 27 46

ENETCONN_MDI T P<1>@ 27 46

46 26T ENETCONN_MDI_P<2>

ENETCONN_MDI T P<2>@ 27 46

a6 26 ENET MDI_N<2>

ENET MDI_T_N<2> 27 46

a6 26 BT ENETCONN_MDI_N<3>

ENETCONN _MDI T N<3>@ 27 46

a6 26CETY ENETCONN_MDI_P<3>

PLACE C4001/2/3/4 CLOSE TO PINS 1/4/7/10 ON T4000!!

ENETCONN_TCT °

1C4001 [*C4002
0.1UF 0.1UF
20% 20% 20% 20%
10v 10v , lov , lov
CERM CERM CERM CERM
402 402 402 402

1C4003J1C4004
0.1UF 0.1UF

ENETCONN _MDI T P<3>@ 27 46

CRITICAL
T4000
LFE9249APF
sor
1|TCT1 MCT1 24 ENETCONN_MCTO
2|TD1+ [1CT:1CT | MX14 23
3lrp1- % L mxa 22
4|TCT2 MCT2{21 ENETCONN MCT1
5|TD2+ |1c1‘: 1CT | MX2H 20
b [Seey)
D
6|TD2- Y mx2-f19
7]|TCT3 MCT3| 18 ENETCONN_MCT2
8|TD3+ [1CT:1CT | MX3H17
olrp3- % L mx3-f16
10 |TCT4 MCT4| 15 ENETCONN MCT3
11|TD4+ |1CT:1CT | MX4+H14
’% ; [Seey)
D
12 |TD4- L uxad13
15750071

NOTE: Check with PHY and Magnetics MFR to determine what to do with center taps.

'R4000 |'R4001 |'R4002 ['R4003
75 75 75 75
?%sw ?%sw
R

MIN_LINE WIDTH=0.4 MM

MIN_NECK_WIDTH=0.2 mm

NOSTUFF

NOTE: BOB SMITH TERMINATION FOR EMC.

CRITICAL
J4000
RJ45-J59
F-ANG-TH
ENET_ MDI
2 ENETCONN_MDI T P<0> 11 o TrRan_Po
2 ENETCONN_MDI T N<0> 210 TRAN_NO
27, ENETCONN MDI T P<1> 3 -O | TRAN_P1
27, ENETCONN MDI T P<2> ‘o TRAN_P2
21, ENETCONN MDI T N<2> 5 O | TRAN_N2
21, ENETCONN MDI T N<1> 1o TRAN_N1
27 ENETCONN_MDI T P<3> 71 o Tran_p3
2 ENETCONN_MDI T N<3> glo TRAN_N3
9
——O)| sHIELD
1% o] PINS
£ 514-0779

p—
SYNC MASTER=K62

—
SYNC DéTE=09/16/201

Ethernet Connector

Apple Inc. 051-8774 | D
S CcC.0.0
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7 ma 1/0 =PP3V3 SO_FWPHY 6 28 29 30
o 138 maA
C4120 * c4121 ¢ L
1UF —— 1UF ——
oS T e
cErM 2 cErM 2 2
402 402
CRITICAL
£ L4130
= 120-OHM-0.3A-EMI D
114 mA FireWire PHY PPIV3 FW FWPHY VDDA N (TY‘Y\ N
0402-LF
K18 has 0.475-ohm upstream of L4110
CRITICAL CRITICAL
L4110 L4135
4o _=PP1V0_SO_FWPHY 120-OHM-0.3A-EMI 120-OHM-0.3A-EMI
m 25 mA PCI D 17 mA PCI D (m*\
135 mA 1 2 PP1VQ0 FW FWPHY AVDD ® 5 Cle Serbes 7 Cle Serbes o PP3V3 FW FWPHY VP25 1 2
HIN LINE WIDTH=0.4 MM =0.4
0402-1F MIN NECK WIDTH-0.2 MM MIN NECK WIDTH-0.2 1t 0a02-LF
VOLTAGE=1 .0V 1 1
—
110 mA Digital Core 0 mA VReg PWR
1 C4100 1 C4101 1C4102 1C4103 1C4104 1 C4105 1C4106 C4141 ¢ 1 C4140
—— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 0.1UF 1UF
10t —T 1o0% —T— 10% — — 10% — 10% — 10% 208 103
, 6.3v , 6.3v , 6.3V , 6.3v , 6.3V , 6.3v , 6.3v v, , 6.3v
CERM CERM CERM CERM CERM CERM CERM CERM CERM
402 402 402 402 402 402 402 402 402
PLACEMENT NOTE=Place C4170 close to U1800 C
PLACEMENT NOTE=Place C4171 close to U1800
: - IR R S B Al S el 2] A S o S al e F Sl al o @f al 2 el a B C4170 2 16
APN: 338S0753 -> 2| 2| 2| 3 &) & o 2| ¢ 5| 3| 2| | s|F w|E| A a3y F elelel afF gl g ot ]|z v pciEFwRIZD C N am e
“T0E G 1 Txsw a0z
VvDD1 ~—— VDD33 —— “—VDDH— VP~ VP25 VREG_PWR C4171 1 || 2 16V pCIE FW _R2D C P 4 as
513 [ATBUSB OMIT_TABLE PCIE RXDON| ¥ o ic PCIE FW R2D N 0.T0F, 0o | [xsr 402 3
NCX——— CRITICAL - by
NC %213 [aTBUSH 04100 PCIE_RXDOP| V7 @= ¢ PCIE FW _R2D P
NG 211 |aTBUSN PCIE TXDONL NS _ . PCIE FW _D2R C_N C4175 1 || 2 16v  PCIE FW D2R N D 7 o
2 ! -
FW_PHY DSO r12 |pso (IPD) NT-19 FW643 PCIE_TXDOP| N6 _g i¢ PCIE FW D2R C P 0-TUF10% | [ysr a0z
- -
. FW_PHY DS1 P 1 ¢ ) 2 BGA | C4176 1 || 2 16v  pCcIE FW D2R P Uy 7 4
= D. -
. FW_PHY DS2 - 13 nzz :ii? zi zg PCI EXPRESS PHY REFCLKN.2 PCLE CLELOOM FU N e O e oz
29 - - PLACEMENT NOTE=PLACE C4175 CLOSE TO U4100
[maps - ) REFCLKP| N10 ¢ PCIE CLK100M FW P am e o PLACEMENT NOTE=PLACE C4176 CLOSE TO U4100
29 FW_PO_TPA B8 _|TPAON
29 By EW PO_TPA_P Q2% (TPAOP |
NT-4 (IPU)TCKL M4 g TP_FW643_TCK
2 (D FW_Pl1 TPA N Sup— > [TPALN
NT-3 (IPU)TDI[ N2 g TP_FW643_TDI
(g Pl TPA P Gugp—22|TPALP TEST CONTROLLER - =PP3V3_ S0 _FWPHY 6 28 29 30
(IPU)TDO| ML - TP_FW643_TDO
29 By EW P2_TPA_N Qp—2> TPA2N
NT-1 (IPU)TMS| M3 TP_FW643 TMS
9CELY—EW P2 TPA P ey P |TPA2P 1394 PHY > NOSTUFF
CELY—EW PO TPB N~~~ gy PO TPBON NT-2 (IPU)TRST*NL - FW643 TRST L R4165" 'R4166
29 EFW_PO_TPB P 29 _ITPBOP 10K 10K
ED— G —— 5% 54
29 FW_P1_TPB N B6_|TPBIN 1/160 1/16w
DT EWPBLTPB P gy " |TPBIP Nr-10 (1ep) o], I e, R
- oD
PPVP FW PHY CPS ”MTPBZN NT-12 (IPD) \REGCLT D13 FW643 REGCTL i
- O
E i, W P2 TPB i |rpBap FIXME!!! - TYPO IN SYMBOL REGCTL
PLACEMENT_NOTE=Place close to U4100.B10 <D — POWER MANAGEMENT VAUX_DETECT| EL - FW643 VAUX DETECT
R4160" 29, FW_PO_TPBIA: B7 ITPBIASO FIXME!!! - TYPO IN SYMBOL VAUX_ ENABLE VAUXJ)ISABLEM_‘MMJ%
200K 29 FW_P1_TPBIAS S3 ITPBIAS1 NT-13 (OD) CLKREQN| 12 g FW CIKREQ T oD 2 'R4164 B
1% -
1/16W 29, FW_P2_ TPBIAS 22 |TPBIAS2 § 10K
MF_LF D= 5%
202 1/16W
2 FW643 RO Bl IR0 MF_LF
FW643 TPCPS P10 |TPCPS 2402
g NT-16 (IPD) SCIFCLK| ©2 TP_FW643 SCIFCLK
NT-14 (IPD) SCIFDAIN| 61 . TP_FW643 SCIFDAIN
Cc4150 TP_FW643 NAND TREE X1 INAND_TREE NT-OUT scrr ¢ N ) o P FW643 SCIFDOUT
22PF R%}EO FW643 REXT 18 [pExT NT-17 SCIFDOUT] ; - "
: NT- _ F: TP_FW IFM
| 2 . FW_CLK24P576M XO ]/\/\/\/ FW CLK24P576M XO R P 13 |xo NOTE: NT-xxXx notes show NT-15 (IPD) SCIFMC| 643_SC. C
o=
| 1% FW_CLK24P576M_XI - ©13 |XT NT-9 NAND tree order.
Sou CRITICAL L/isw -
oz 4150 402 _TP_FW643_SE - M3 |SE (1PD
102 NCX—g Y 1 f - (IPD) w12
R4161 R4170 SERIAL EEPROM NT-7 SCL| FW643 SCL 29
NC 24.576MHZ 3 04 191 TP FW643 SM g NI3ISM (IPD) CONTROLLER M1 4
Cc4151 3 SM-3.2X2.5MM - 94K 9 TP FW643 MODE A 2 NT-6 SDA| balul DA 29
29DF w sy b LB FW643 MODE A g 72 MODE A (IPD) NT-18
W
e MELLF frrid TP_FW643 CE - D13 |CE (IPD) _—
402 402 gl
] ¢ 2 2 TP_FW643 FW620_TL D12HFW620* (IPU) MISCELLANEOUS
S TP_FW643 JASI EN - p1 |JASI_EN (IPD) NT-11
CAEORZM TP_FW643 AVREG - 210 |AVREG CHIP RESET NT-5 PERST*N4 - FW_RESET L Yeu I
= TP_FW643 VBUF H13 |VBUF
. FW643 PU RST L g KLGFW_RESET* (IPU) NT-8
- ]
N 29 _FW643_OCR10_CTL @=—212 JOCR_CTL_V10
R4162 1C4162 713 . oTL -
OCR_CTL_V12 (Reserved
External power-on reset (IPU 100K): 470K 0.330F O ( )
5% ;
Per LSI, R4162 and C4162 can be NOSTUFF —> 116w 108 vss VREG_VSS
MF-LF SrmmoxSR =l =] =l =] =] a] =] =] <] =1 =] o] =] <] =] = =] = e =] =] <] =] al 2] <] =] =] <l = =] = <f < S
402, 302 ] 1 Yt e ] ] I ] O ] B0 = = =1 ] R B B ] ] I I ] e 3
p— ——
= SYNC MASTER=K62 SYNC DéTE=O9/09/201 A
s .
FireWire LLC/PHY (FW643)
051-8774 | D
Apple Inc.
S CcC.0.0
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FW643 1.0V GENERATION

CRITICAL

04200

BCP6916DG

SO0T223-4

PP1VQ_SO0 _FW_VDD — =PP1V0_ S0 FWPHY 28

NET SPACING TYPE=POWER—
MAX_NECK EENSEH=3M!\4

VOLTAGE=T.0V

30 29 20 ¢ =PP3V3_S0_FWPHY 3 1C4210 (1C4211|:C4212
ﬂ / —— 0.1UF 0.1UF 10UF —— 10UF
T 20% 20% 20% T 20%
i 10V 10V 6.3V 6.3
2 CERM 2 CERM 2 CERM
1C4200 1C4201 402 805-1 805-1
—— 2.2UF —— 2.2UF
T 2% I~ 2%% TTIPLE VIAS T ND
6.3V 3v
2 &i3n 2 &i3n NOTE: Q4200 COLLECTOR CONNECT TO CAPS WITH 0.4 SQ-IN HEAT SINK
402-LF 402-LF
R4200
26 _FW643 OCR10_CTL 73, FW_OCR10_CTL R
NET SPACT YPE=SWITCHNODE NET_SPACING TYPE
MIN_LINE WIDTH SMiM 5% MIN_LINE WIDTH=0.
MIN_NECK_WIDTH=0.2MM 1/716W MIN-NECK_WIDTH
DIDT=TRUE MECLE DIDT=TRUE

1394 PHY

30 29 28 ¢ =PP3V3_ SO _FWPHY

DATA/STROBE OPTIONS

25 EW_PHY DSO

2 EW_PHY DS1

NOSTUFF
'R4255
10K
5%
1/16W

MF-LF
2402

'‘R4256
10K

5%

1/16W

MF-LF
5402

25 EW_PHY DS2

'‘R4258
10K

5%

1/16W

MF-LF
2402

‘R4257
10K
5%
1/16W

MF-LF
2402

26 _EW643 SDA

FW643 GUID ROM

'R4298 |['R4299
4.7K 4.7K
5% 5%
1/16W 1/16W
MF-LF MF-LF

2 402 2 402

=PP3V3_SO_FWPHY ¢ 25 25 30

B

T
OMIT_TABLE
— E2/NC2

S |spa

25 _FW643 SCL

E1/NC1
EO0/NCO

Skscr

U4290 |

M24C02-WMN6TPHF
S08

Tﬂ —[o]w
E]

Vss
4

THERE ARE THREE FIREWIRE PORTS, BUT ONLY ONE IS USED.NO STUFF MEANS THAT
IT IS IN BILINGUL MODE PULL-UPS ASSERT/ENABLE DATA STROBE ONLY MODE, FW643

HAS INTERNAL 100K PULL-DOWNS,

ONLY PULL-UPS NECESSARY.

Terminat

ion

Place close to FireWire PHY

2 EW_PO_TPBIAS
Vi

TAGE=1.86

v
i
Toam
1C4250 R4250' |'R4251
0,33UF 56.2 56.2
6.3V 1% 1%
2 Giminon WE TS
402 402Z 2 402
FW_PO_TPA_P — FW_PORTO_TPA_P 30 1
FW_PO_TPA_N HAKE_BRASETTRUE FW_PORTOQ_TPA_N 30 4
FW_PO_TPB_P j— VAKE_PASETRUE FW_PORTO_TPB_P 30 4
FW PO TPE N VAKE_BASE-TRUE

FW_PORTO_TPB_N 0 4

SIGNAL_MODEL=EMPTY

MAKE_BASE=TRUE

SIGNAL_MODEL=EMPTY

1
R4253
R4252'| L2232
56.2 1
1 1/16W
1/16W ME-LF
MF-LF 5402
402,
>—4
FW_PO_TPA Co
‘R4254
C4254: 4.99K
220P5];: -_— 1/16W
ME-LF

25V,
CERM 2
402

402

2ND & 3RD TPA/TPB PAIR UNUSED

2 EW_P1 TPBIAS

2o EW_P1 TPA P

NC_FW_PORT1_ TPBIAS
MAKE_BASE=TRUE
NO_TEST=TRUE

NC_FW_PORT1_TPA_ P

.o FW_P1_TPA N

NC_FW_PORT1_TPA_N

2o EW_P1 _TPB_P

NC_FW_PORT1

MAKE_BASE=TRUE
NO.

TEST=TRUE

TPB_P

2o EW_P1 TPB N

MAKE_]
NO_TEST=TRUE

NC_FW_PORT1

BASE=TRUE

TPB_N

2o EW_P2 TPBIAS

E_BASE=TRUE

MAK
NO_TEST=TRUE

NC_FW_PORT2_ TPBIAS
MAKE_BASE=TRUE
NO_TEST=TRUE

2o EW_P2 TPA P — NC_FW_PORT2_TPA_P
— MAKE_BASE-TRUE
NO_TEST=TRUE
2o EW_P2 TPA N — NC_FW_PORT2_ TPA_ N
— MAKE_BASE=TRUE
NO_TEST=TRUE
2o EW_P2 TPB_P — NC_FW_PORT2_TPB_P
— MAKE_BASE-TRUE
NO_TEST=TRUE
2o EW_P2 TPB N — NC_FW_PORT2_ TPB_N
— MAKE_BASE=TRUE
NO_TEST=TRUE
NOTE: AGERE’S RECOMMENDATION FOR UNUSED PORTS

—
SYNC DéTE=09/23/201

pr—
SYNC MASTER=K62
[T T

FireWire:

1394B MISC

(f} Apple Inc.
<]
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30

INRUSH RESETABLE PTC

TICAL
POUR COPPER TO SINK HEAT ers] g vore-suace cioss %0 pises
CRITICAL 0.3AMP-60V N PPVP_FW_PHY CPS "
4350 N 2 N LINE WIDTH-0. 2
12 VOLTS k00 Ko
14 WATTS MAX PER PORT ss0T6 SMDO30F-SM
- CR;;BCS\L POUR COPPER TO SINK HEAT CRITICAL CRITICAL
R
CRITICAL CRITICAL L4 300
-
. _=PP12V_SO_FW = , PP12V_SO0_VG_OK 1,0\/-\3/’\3/2 P12V_FW_R 430 D4300 F4302 FERR-250-0HM
MIN_LINE WIDTA=1.7M} Y MIN LINE WIDTH= FDC610PZ SM 3AMP-32V
- UIN NECK WIDTH=0. St i HIN NECK WIDTH P12V_FW _CL | N P12V_FW_D 1 2 FW_PORTO_VP_F. . LYY Y L2 FW_PORTO_VP
MF ssors = . LT MIN LINE WIDTH1. 7MY MIN LINE WIDTH=1. 77 o MIN LINE WIDTHEL. 75T
2512 © NECK | MIN NECK WIDTH=0.5MM MIN NECK_WIDTH=0.5MM MIN NECK_WIDTH=0.5MM
VOLTAGE=12V CRS08-1.5A-30V VOLTAGE=12V 603 VOLTAGE=12V VOLTAGE=12V
- -
* — e vosesemace s c4300
) J_ L 0.01UF
B .
aew 0.00 IH)I: % NOSTUEF IT IS HERE FOR SAFETY ONLY 193 SHOULD BE DONE AS A POWER STRIP(SUBPLANE)
e 2
2102 cary 04301 5.1v D4305 K5,
MMBT2907AXG D4301 § 1 MMBD914XG
$ 60V—600MA
FWPWR_ON_L s0T23 MMBZ5231BXG S0T23
_ON__ sor23 T
) > m 1 =
R4355 = =
1K R4352
¢ 51.1K
s L_TAAA 2 30 FW_CURRENT LIMIT
gzm %%ﬂ 1R4301 PORT O
. 10K FW_TURN JON_V
) " T 1394B
o ueoir 'R4302 |'R4303
E 2 % oK 20K CRITICAL
g FW_CURRENT_LIMIT_Q /10w /16w J4300
leﬂl;gLF nggELF FWB-PL-J59
3 F-ANG-TH
4302 FW_PORTO_TPB_N L [zen-_men(m)
MMBT2222A7F Q 1 FW_FET LINEAR LIMIT OUT am e 46 30 29 LB 5
s0T23 FW_FET LINEAR LIMIT IN @ 30
2 | _res+ we
2| PLACE CLOSE TO COMPARATOR w50 29 cgry-EW_PORTO_TPB_P - T° ?
1|ca302 ('R4307 ;
20K NC ¥————+———Q sc/nc
0.01UF 2 2 p
1/16W
2| cERy ME-LF « 30 29 gryEW_PORTO_TPA_N 3 [ gren-Lve
_ 40
= FW_PORTO_TPA_R 5
l w6 50 29 (gry_EW_PORTO_TPA_P 4| qrenr A)TWR)
= 10 o
NOSTUFF 11 Ss%f!ISJD
R4304 Da302 L1 c4332| |
100K BAS40XG == 0.001UF —— 314-0778
1 2 FW_FET LINEAR LIMIT FB 108 —1—
I\/S\%/\/ AREF needs to be isolated from all cé.‘%ﬁ 2
Liiew v s =PP12V,aS0 FW sor23 local grounds per 1394b spec 402
402 - When a billingual device is connected to a
beta-only device, there is no DC path L
1C4304 between them (to avoid ground offset issue) =
CRITICAL | g 0.1UF
189 ) R4335 1C4335
V+ 2 %8¥ _cErM BREF should be hard-connected to logic M 100.%1U1“
U4300 402 ground for speed signaling and connection ks L 50V
LM393 L MF_LE 8851
5.1V 6 | _ $QI-HF - 402,
D4303 L= ——XNe
R4 3 0 5 S0T23 - =
100K =
FW_CURRENT_LIMIT 3 1 2 -
Jﬂm —_ — 1 /\/v\/ 2 FW_CURRENT LIMIT R FW_CURRENT LIMIT RD l\ FW FET LINEAR LIMIT OUT 0
5% 30| FW_FET LINEAR LIMIT IN 3 _‘/ @
frias MMBZ5231BXG D
402 GND

PLACE CLOSE TO COMPARATOR

1
R4306
€32l gzpox
° 108 —1— 1/16w
lev 2 MF-LF
i 24

29 28 6

=PP3V3_S0_FWPHY

ACTIVE "LATE VG" + ESD PROTECTION

PLACEMENT_NOTE=PLACE U4350 CLOSE TO J4300

C4350

0.1UF
108

16V
X7R-CERM
402

I

2

- .
VCC 1
U4350 =
TPD4S1394 '
TP_FW_LATEVG_VCLMP 3 |cp,, P ° e FW_PORTO_TPA P _(ry w0 !
FWPWR_EN P b1 7 FW_PORTO_TPA_N  (pry = 50 4 '
Y pasl 6 FW_PORTO_TPB_ Py 25 0 :
5
1R4350 . D2— FW_PORTO_TPB_N CTD 29 30 46 ,
100K ~
5% 1
1/16W
MF-LF 1
2402

p—
SYNC MASTER=K62

—
SYNC DéTE=09/23/201

FIREWIRE CONNECTOR

d} Apple Inc.
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CRITICAL
L4526 oumacE=3.3v
- = - LTAGE=
FERR-120-OHM-3A XIN Proctmic KA.
33 32 21 _=PP3V3 S5 USB 1 Y L2 HIN R BT VDDPLL3V3 H1
0603
1C4511 |1 C4599 4500 | c4512 , , opava S5 USB s 1
0.01UF 100PF 10U
389 36v & ?‘;v “’
L'C4559 2 X7R 2 CERM 2 x5R 2 y5n-ceru 1C4502 |1 C4 503 C4505 [1C4506
——~ 100UF 402 402 603 402 90%1UF f— (1) 3 0,01UF 0,01UF
. . 25V 38
2 BP¥ J_ L4527 2 }‘(ZIZZ—CERM 2 }‘(ZIZZ—CERM 2 xR 2 xR
6.3X5.5-5M3 = = i _ LTAGE=3 .3V
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31 (IN)—VYBUS DISCHARGE 4 5\¢ ]
4 4
4

33 32 31 ¢ ZPP3V3 S5 USB

WALL_CHRG_O!

31 20 I

Q4904
BSS84V
SOT-563 VOLTAGE=3.3V
04
1_H1
4 mD 3 PUDP1 1S 38K, vseonLH = e
L1281 ] 04904
3 BSS84V MECLE
S0T-563 HUB1 DNL
5 HUB1_DN1 R4 3 05
1/8 D\ 6 pUDM/\l/(\’/li/Z USBDN1_H1_DM 3; 33 46
2l 1
'R4903 - yiew
100K c 402
5% HUB1_DN1 HUB1_DN1
1/16W 2 - MIN_LINE WIDTH=0.5MM
MF-LF MIN NECK WIDTH=0.2MM
2402 VOLTAGE=3.3V
HUB1_DN1 PUGL
6
[R % 903
. 7002DW-X-G
2\ ¢ '_S SOT-363
1
Q4906
Bs%,rsg 213V VOLTAGE=3.3V
MIN LINE_WIDTH=0.5MM
/_\ MIN_NECK_wIDTH=0.2uM R4 9 (Q 7
r”—] 3.48K USBDN2_H1_DP
4 /8 D\ 3 PUDP2 1 2 — 31 33 45
T2 1 VYV
3 Q4906 e
© BSS84V 402
HUB1_DN2
5| HUB1_DN2  SOT-563 -y
R% 908
l—n—l 2_H1
Tra by AP
1%
- HUB1_DN2 1/16W
'R4906 G N e
100K
5% 2 HUBiN DNSE WIDTH=0.5MM
1/16wW MIN NECK WIDTH=0.2MM
MF-LF VOLTAGE=3.3V
2 402
HUB1_DN2 PUG2
6
D]
:; 9N7002DW X-G
2\¢ SOT-36
1 'i
1
Q4908
BSS84V
SOT-563 _
MR 9mR4910
/_\ HERERRISS B
4 /S D\ 3 PUDP3 USBDN3_H1 DP_ 3; 33 4¢
c21) qas0s
g o aes ks
HUB1_DN3 R239 11
~ 1/s 10\ 6 PUDM3 2 _USBDN3_H1 DM 3; 33 46
1%
'R4909 :tﬂ HUB1_DN3 1/16W
100K G 402
. HUB1 DN3
g 1/16W 2 MIN_LINE WIDTH=0.5MM
MF-LF MIN NECK WIDTH=0.2MM
2402 VOLTAGE=3.3V
HUB1_DN3 pUG3
6
D 90
'; T
2\ ¢ '_S SOT-363
1

p—
SYNC MASTER=K59

—
SYNC DéTE=08/22/201

USB EXTERNAL CONNS

d} Apple Inc.
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42 40 35 25

42 40 35

P2R = Plug to Receptacle a1 7 _T29_LSX_P2R R5079 M LAAAZ
R2P = Receptacle to Plug 417 _T29_LSX R2P R5080 10K 1 AAN2 v swew  wEoir 402
T 1/iew  wrir 402
TCMCU DP_CONFIG1 R5085 10K 1 2
o NN 72
TCMCU DP_CONFIG2 R5086 10K 1 2
o NN w02
T29_ LSX_P2R 0 RSOBS: 1/16w roszorE
= 1
T e VAVA v
102
TCMCU_HPD_IN R5087 10K 1 2
o NN 7wz
TBLT WAKE L R5081 10K 1 2
42 37 AAAY; 58 1/16w  MF-LF 402 =
e
1 C5001 1 C5002 TCMCU_ADDR:
—— o.1uF 0.1UF
) %3 2 %v VDD : Master
XoR XoR
202 202 2/3 VDD : Slave 3
1/3 VDD : Slave 2
o 9 GND : slave 1 R5000
= VDD TCMCU_ADDR LAWK =TCMCU_ADDR
e SR a
- Uu5000 17160 Alias to power or ground as
42 34 7, TBLT WAKE L LPC1114FHN33-301 402 appropriate to set address.
R HVQFN
1 ICNCU RESET L =p— 2| RESET*/PIO0_0 R/PIO1_0/AD1/CT32B1_CAPO |22 g TCMCU DP CONFIG] 3
42 Ery—LMCU_CA_DET Q=g —{PI00_1/CLKOUT/CT32B0_MAT2 R/PIO1_1/AD2/CT32B1l_MATO -2 e TCMCU_DP CONFIGZ 3
23 [IF)—=L29 R2C LSEO<0> £ |PIO0_2/SSELO/CT16B0_CAPO R/PIO1_2/AD3/CT32B1l_MAT1|[ 2% gy IP TCMCU HV EN
20 (OUT—EM SO_EN $=—{P100_3 SWDIO/PIO1_3/AD4/CT32B1 MAT2 |22 qgm— ¢ TCMCU_SWDIO 1
35 [IE)—=L2C TCMCU SCL -2 PTO0_4/SCL PIO1_4/AD5/CT32B1_MAT3/WAKEUP 25 iy TCMCU_DP HPD OUT 32
35(ZI)—=L12C TCMCU SDA @=—1{PI00_5/SDA PIO1_5/RTS*/CT32B0_CAPO [0 gpm IBLT AC PRESENT am -
3¢ _ICMCU_HPD_IN =2 PTO0_6/SCKO PIO1_6/RXD/CT32B0_MATO |l g =T29 LSX P2R amo o
IP_TCMCU T29 BIAS @=—15{PTO0_7/CTS* PTO1_7/TXD/CT32B0_MAT1 |32 iy =T29 LSX R2P oD
=T29 C2R LSEO<0> @=—17{PTO0_8/MISO0/CT16B0_MATO PIO1_8/CT16Bl_CAPO|[ . g T29 R2C LSEO<]> am =
129 C2R LOEO<]> @=—%{PI00_9/MOSIO/CT16B0_MAT1 PIO1_9/CT16B1_MATO 2wy 12C MCU SCL QD 35 42 45
TCMCU SWCLK = @=—°{ SWCLK/PIO0_10/SCKO/CT16B0_MAT2 PIOl_10/AD6/CT16B1_MATI [ 2% equup 12C MCU SDA CED) 35 42 o
a2y IBLT PWR REQ L g 2'|R/PIOO0_11/AD0/CT32BO_MAT3 PIO1_11/AD7 -2 g i PM _DPO_EN Yei1 LRD
I — JTAG_TBLT_TDI @ 11 42
20 (OUT—BM S3_EN - 11p102_0/DTR* PI03 2|28 JTAG TBLT TCK ooy 1 4
PIO3 4|13 oy =JTAG_TBLTTC TMS 1
4 XTALIN - 14 P TAG_TBLT_ TDO @
s PIO3_5 - = M
NC ¥—>- XTALOUT =

T29 host/device has 10K pull-up on LSX_R2P.
Dual-plug cable has cross-over for P2R/R2P.

Device micro (U5000) senses pull-up to
detect host.
until host pull-up is detected.

Cable may be powered-off

MCU Pull-ups/downs

33116

=PP3V3_ S4 MCU

'R5001
10K

Note: =

prefix on some nets

are for Dr.B support.

Isch MASTER=T29 D

SYNC DATE=03/17/2011]
————

Tethered Cable MCU
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35 20 =PP3V3 S5 _LPC

LPC I2C

35 20 =PP3V3_SS5_LPC

CONNECTIONS

) 1
MicroController R542572
U2617 "5

(MASTER) e

402

a5 20_12C_LPCLOC_SDA

WAKE_BASE=TRUE
45 20_L12C_LPCLOC_SCL

MAKE_BASE=TRUE

I2C MUX Address:
WRITE:

=PP3V3_SS5_LPC

35 20 6

NOSTUFF]
R5260
4.7K

42 a0 35 30 20 BM S3 EN

42 40 35 34 25 20 PM_SO_EN

35 SPARE INT2 L

35 SPARE_INT3 L

PLACE ALL PROBE POINTS ON TOP SIDE

T29 IC I2C Connections

=PP3V3_S0_I2C T29

. L f .
T29 Primary IC PP5221 R5220 R5221 T29 Device uC
U3600 IPU;MB‘;T /' 5 s;' i U5000

118w Tiew
(MASTER) MF-LF MF-LF (WRITE: 0X28 READ: 0X29)
05, , 407
41 2212C_T29 SCL —  =I2C_TCMCU SCL e
ARE_BASE-TROE =
44 212C_T29 SDA — =I2C_TCMCU SDA e

MAKE_BASE=TRUE

T29 Port A MCU
U9330
(WRITE: 0X26 READ: 0X27)

=I2C_ TBLTAMCU SCL a2

=I2C_TBLTAMCU_ SDA a2

PLACE ALL I2C PROBE POINTS ON TOP SIDE

T29 MCU I2C CONNECTIONS

«_=PP3V3 S0_I2C_UC

1 1 1 'R5253
R5251 5250 R5252
4.7K 0.1UF —— 17K 4.7K J59 SYS EEPROM
5% 20% =T 5% 5% (PAGE 0 - WRITE: O0XA4 READ: O0XA5)
1/16w conn 2 = 1/16W e (PAGE 1 - WRITE: 0XA6 READ: OXA7)
ME-LF ERM MF-LF e
2 402 VDD 402, 2
17 SDA sDo 4s I2C_LPC1 SDA — =I2C SYS SDA 20
CRITICAL sco s MAKE_BASE=TRUE —
2 4s I2C_LPC1 SCL — =I2C SYS SCL
14 scL PtcjzfgsigA INTO* {32  PM S3 BN (mmyz0 34 35 40 42 MAKE_BASE-TRUE = =
L
TP_TI2CLPCMUX_ INT T 1 INT* OFN SD1|s
SC1|z
INT1* BM_SO_EN (i) 20 25 31 35 40 42 J59 TEMP SENSOR
(WRITE: 0X98 READ: 0X99)
sp2 |10
sc2ln
A2 INT2* 9 SPARE_INT2 L ;5 _— =I2C_TMP_SDA 8
OXEE? READ: OXEF? 20A1 — —I2C TMP SCL R
19 AO sp3 [y
sc3fua L
INT3* |12 SPARE_INT3 L ;5
vss TH_PAD J59 USB HUB
~ (WRITE: 0X58 READ: 0X59)
_ =I2C_USBHUB_SDA 31
=I2C_USBHUB_SCL a1
L
=PP3V3 S5 _ALS
SOT23-3-HF
NTR1PO2L
2| Q5250
S - 1 CAM_GATE 0
{q-l ’
ot
NOSTUFFl 1 1
R5261 R5262 R5263
4.7K 4.7K 4.7K
53 53 53
1/16w 1/16w 1/16w
ME-LF ME-LF ME-LF
02, 02, 02,
R5270' 'R5271
4.7K 4.7K
J 5 J59 ALS
1/16w 1716w
ME-LF ME-LF
402, 2 402 (WRITE: 0X52 READ: 0X53)
a8 as T2C_ALS_ SDA _— =I2C_ALS_SDA 10
MAKE_BASE=TRUE —
48 4s I2C ALS SCL — =I2C ALS SCL 10

MAKE_BASE=TRUE

J59 USB HOST

(WRITE: 0XDO READ: 0XD1)

as T2C_USBHOST_ SDA _— =I2C_USBHOST SDA 32
MAKE_BASE=TRUE —
4s I2C_USBHOST SCL — =I2C USBHOST SCL 32
MAKE_BASE=TRUE —
L
¢ _=PP3V3 S0_TCON
21 TCON HAS PULLUPS
"RE27a)| |'R8273
4.7K% 4.7K J59 DP628
53 5%
1/16w /16w
MF-LF MF-LF (WRITE: OX1A READ: 0X1B)
02, , 402
s I2C_DP628 SDA — =I2C_DP628 SDA 2
MAKE_BASE=TRUE —
4s 12C_DP628_SCL — =I2C_DP628 SCL 2

MAKE_BASE=TRUE

R5200' 'R5201
MicroController 4?}% 47 DP/T29 Plug CDRs
U5000 OR U9330 Lriew Lriew 2x GN2033: J9000
(MASTER) 402, 2402 (See Tables)
45 42 34 _L12C_MCU_SDA — =I2C_PLUGCDRS_SDA a
FAKE_BASE-TRUE —
45 42 3¢ _L12C_MCU_SCL — =I2C_PLUGCDRS_SCL a
FAKE_BASE-TRUE —
1 L
DEVELOPMENT
J5250
HB3902U-L CK505 (Clk Gen)
M-oSToTH SLG8SP568: U2850
o 1 (Write: 0xD2 Read: 0xD3)
2
e,
— =I2C_CK505_SDA 22
— =I2C CK505 SCL 22
B117 PLUG CDRS (POR) L
FAR DP ML<0>/T29 LINK 0 - WRITE: 0X48 READ: 0X49
FAR DP ML<2>/T29 LINK 1 - WRITE: 0X4A READ: OX4B;
NEAR DP ML<0>/T29 LINK 0 - (WRITE: QX4C READ: 0X4D
NEAR DP ML<2>/T29 LINK 1 - (WRITE: OX4E READ: OX4F;
B117 I2C ROM - (WRITE: OXAO0 READ: 0XAl)

SYNC_DATE=N/.

Isch MASTER=MASTER

J59 & T29 SMBUS CONNECTIONS

@
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¢ _=PP12V_S0_P1V05S0_ VREG

CRITICAL
'C7010 1C7011 |*C7012 |1C7013 [1C7014
——270UF —— 10UF —— 10UF —— 1UF —— 1UF
2 : T i T T T
CRITICAL 2 oY 2 X5R-CERM 2 X5R-CERM 2 xsR 2 xsR
¢ _=PP5V_S5 P1V05S0_ VREG Q7000 8X9-TH1 0805 0805 402 402
7000 : R7003 | RJK0214DPA
1UF R7004 P1V05_REG UGATE R YN P1V05_REG UGATE 1 WPAK2
0% 0 NET PHYSICAL TYPE-POWER V.VV NET PRYSICAL TYPE_PO L
10v P1VO5 REG VBST R 2 —SPACING_TYPE=VR_CONTROL _ 5% —SPACING_TYPE=VR_( CONTROL 7 =
#on 2 T PHYSICAL TYPE-POWER Y 1710w
40271 ° NET —SPACING_TYPE=VR_CONTROL 5% ESL
~ = MF-LF |_
603
= g% 'R7002 P1V05_REG VBST P1V05_REG LGATE 6 J
oA 100K NET_PHYSICAL TYPE-POWER NET_PHYSICAL TYD!
> > 5% NET_SPACING_TYPE=VR_CONTROL NET_SPACING_TYPE
1/16W
U7000 ME-LF MAX CURRENT =
R7005 TPS51218 ,402 Cc7001: 4 5 PWM FREQ = 350ka%"
1K DSC
40Ty =R1V0550 EN LAA/,2-BLV05S0 EN R 3 |en pcoonl_1 P1V0550_PGOOD g, «o )] CRIT6C6L0
5% = L7
/16w 4 |vrB DRVH_9 xR 2 = 1. 5UH-9A PP1V05_SO_REG ,
402
P1V05_REG_TRIP 2_|TRIP SW_8 PlVOS REG PHASE 1 1 Y 2
DIDT='
NET SPACING TYPE=: SWITCHNODE IHLP2525E2
P1V0O5_REG_RF 5_[RF DRVI{ 6 NOSTUFF NET_PHYSICAL_TYPE= CRITICAL NOSTUFF NOSTUFF
CRITICAL R7020* NOSTUFF R7050 ,|[*C7050 1(:7054
THRM S C7055: 7.15K = 330UF-0.0060HM - TyF
PAD 1/10W 10P51,: —— S 1/16w 228, 2 $a3v
5 roLr 50V v CASE-D2-SM 402
| 2 CERM 2
402
P REC B
= DIDT=TRU *—4¢
NOSTUFF RER PHYSTCAL TYPE=POWER
020 : NET_SPACING_TYPE=SWITCHNODE
= 0. 001%1: f— )
50v R7051
Connect RF to GND = auto-skip cEsy }E .0K
Connect RF to PGOOD = forced continuious llﬂ/_lg}w
R79XX sets switching frequency = 2402
P1V05_REG_VFB

———————————
SYNC MASTER=MASTER

SYNC DATE=N/
—

1.05V VREG
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Page Notes

Power aliases required by this page:
- =PPVIN_SW_T29BST (8-13V Boost Input)
- =PP15V_T29_REG (15V Boost Output)

Signal aliases required by this page:
(NONE)

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

6

8-13V Input

Changes required

for 2s.

=PPVIN_SW_T29BST

SI8409DB:
crrrrcar  Ves(max): -3ov T29 15V Boost Regulator
Vgs (max): +/-12V
T29BST CRITICAL
07180 vgs(th): -1.4v 129BST
S 6l00mB Rds(on): 46mOhm @ 4.5V Vgs 17195
BGA Id(max): 3.7A @ 70C 10UH-4A-68-MOHM
¢ PPVIN_SW_T29BST ° 1 | L2 T29BST_BOOST
- . T29BST T29BST PCMBO63T-100MS S
T29BST Voltage not specified here, C7190 * DIDT=TRUE
R7180" T29BST _ add property on another page- 10UF 129BST_SNs1
1 C7180 T29BST 10 CRITICAL
470k & | g yur A ey 2V T29BST
5% — 10 R7191 805 805 T29BST
1/16W 9% - R7189° !
MF_LF 2 2% 200K > N D7195
402, 051 1 0 7 roveion-izs
L VN L% DFLS230L
s T29BST PWREN DIV T, 402 , = CRITICAL MF-LF 2
02,
T29BST <R1> 129mST EN UVLO 2 lpn/ovio T2onST sNs1f &
R7181° U7190 T29BST SNS2
2| 3
330K LT3957 SNS XW7195
1716w T29BST INTVCC 28 |INTVCC OFN el
“Ffaiz 2 55t PLACE_NEAR=C7195.1:2 mm
1 T29BST VSNS
T29BST_PWREN_L o T29BST_VC 30 lve
T29BST 2 29BST T29BST
T29BST T29BST T29BST R7193" Ne| (2% ne 1 c7188 R7195"
D3 1 T RT 33 35
Q7105 = c7187 10K 12988 RT —— 1oeF 137K _ -PPISV T20 REG
SSM3K15FV K u b = S st Ay
d - =
S0D-VESM-HE — v v wezr 120BST SS 52 |gs o 02, 129BST 129BST Vout = 15.47V
805 402 2 <Ra>
5 . 1 C7195 1 C7197 Max Current = 1A
1le s < FB; 3 T29BST FBX —L 4.7uF —L 4.7uF
T29BST T29BST SYNC T29BST | T 1% T L Freq = 300KHz
43 2 (TR)—TL29_A_HV_EN A A T29BST NO STUFF N ERA ERA k!
R7192 R7194 Cc7194 R7196 T2oe 1206
73.2K 41.2K 15.8K
10 B 0.33UF SGND GND 1% T29BST T29BST T29BST
1/16W 108 1/16W Log 1/16W
ue-LF 2 L8V uE-LF 2 & en Tl ~ Tl <ol el =~ MF-LF C7196 ! C7198 ! 1 C7199
2402 102 a0z, 402 MARI [ 402, 4.7UF —— 4.7UF —— 0.001UF
<R2> <Rb> o 108 —T— 108
2 , GND_129BST_SGND ey 2 i 2| |2 i
. WIN LINE WIDTH=0.5 mm o oon 1o
UVLO(falling) = 1.22 * (R1 + R2) / R2 MIN_NECK WIDTH=0.25 mm
s . VOLTAGE=0V.
UVLO(rising) = UVLO(falling) + (2uA * R1) SGND shorted to _L
UVLO = 4.55V (falling), 4.95 (rising) ND inside package Vout = 1.6V * (1 + Ra / Rb)
no XW necessary.
SYNC MASTE: T29 D SYNC DATE=03/17/2011
I!!!E'!T!EE' ——
Power: T29 15V Boost

Apple Inc.
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1.0V Switcher

CRITICAL
L7300
6.0UH-1.4A-0.260HM pp1 RE
U7300 P1V0S3 SW Y Y Y L
sC194A 2520 Vout = 1.0V
=PP3V3_S3 P1VOS3REG o Max Current
vin x| 10 | PIOTTIROE XW7301 ax turre
sn
RITICAL f = 1MHZ
D =P1V0S3_EN EN ¢ ¢ vouT| > P1VOS3_FB 1 2
Syne/pun PLACE_NEAR=L7300.2:1 mm
vIDO
1 C7301
[VID1 —— 22UF
— %0
€7300 HopE R EAR
22UF —— THRM

6.3v
X5R-CERM-1
603

35352719

0.325A

SYNC_DATE=N/.

Isch MASTE STER

Power:

USB (1.0V
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5V _S3/3.3V_S5

39

PWM FREQ. =

POWER SUPPLY

375 KHZ

7.0A

PP3V3_S5_ REG

6

T = 2 * RA RB) + 2
vou ( / ) VOUT = (2 * RC / RD) + 2
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
37650927 1 FDMC3020DC Q7760 CRITICAL
37650928 1 [r— 07761 crITICAL <RA> <RB> <RD> <RC>
R7767 R7768 R7769 R7770
15.4K 10K 10K 6.81K
XW7703 Vien e View e XW7704
sy sy sy sy
su a0z 403 403 403 sn
PLACE_NEAR=L7260.1:1 Mi
PLACE_NEAR=L7220.2:1 Mm
XW7705
su
PLACE_NEAR=C7251.1:1 Mm
3 ¢ _=PP12V_S5 5V3V_VREG o
XW7702 1 C7772
su 1ur R7705NOSTUEF ¢
: : 250
PLACE_NEAR=C7291.1:1 Mm 603-1 esvesvs ronser .
r7703 B
- 402 5% 1/16W MF-L
=PP12V_S5_5V3V_VREG ] o e gy 5 as
NOSTUF -
CRITICAL CRITICAL NOSTUFF X E:,w 1 C7770 ® . PP12V_S5_5V3V_VREG 4 3
" o NOSTUFF CRITICAL
4| c7783 ©¢7782 | &7g0 17781 R7790 3 p 1UF . | crrtIcAr . N
==2700F L ¢ g010r =5 00 Tur T = = — c7741 Srmies cr7az |1 c7744
208 ] -1 108 1 Cc7771 R7791 cERM 107 —— sour-0.0270m1  ——— 0.001UF 270UF
ELEC 2 if¥c * Gom  on —— 0.220F ;) - o 2 T, = RS 208
8X9-TH1 8X9-TH1 s 503-1 C7760 p— N VREF 2 B 2 . 2 16V,
. ?O‘JUF 2 %%‘;’M Y1SKIPSEL VREG3|®___esvesvs rees = eo3-1 102 8X9-TH1
omrr_TaBLE 16v o
J_ CRITICAL D) xew R7760 4TONSEL VREGS|'7__esvesvs mecs R7720 Cc7720 CRITICAL i
w02 s aiew e w2 s e wer =
== Q7760 s . — ) O L DY Q7720
RIKO3ELDNS o 4 AN A vBST1 BSON VBST2|" avisswer AN 2tz s I ] RIKO0384DPA
HisoN-8 | ;
y | M1 o 2IDRVEAL DRVH2 [ !0 #5viss bavn i o 1 |61 wERK
oFN
CRITICAL B 2 1 s1/p2| 5 CRITICAL PWM FRE =
Psvs3 rn 1 o 2 P3V3SS L -
SrImeN svs3 LL g LL 3v3ss L7720 @
3.3UH-20%-11A-12MOHM DRVL1 g DRVL2| 2 _savass oxn 3.3UH-20%-11A-12MOHM MAX CURRENT
MAX CURRENT = 7.0A 2 & s | e2 ] 1 2
300 KHZ PIC1004H-SM £oved ol Hvoi (CH I H PIC1004H-SM
, _PP5V_S5 REG 2sv3 VED VFB1 VFB2[® esviss vro s2]
OMIT TABLE PSvs3 ENTRIE [ENTRIP1 ENTRIP2|®  eavsss ewrare ” 0
CRITICAL D, 15
7793 1 c7790 grrel e e e
e RJKO3EODNS 1 '
—— 0.001uF isoN-5 ™ | 1R7771 PGOOD|Z : R7772 C7753
R H ok ool 1 C7773 S5k —= 0.001ur
o I GND _THRM PAD [xNe = + e
116w v G0
uE-LE 2 O 2 xim
, 402 )
CRITICAL

GND_5V3V3S5 SGND

VOLTAGE=0V

MIN_LINE_WIDTH=0.6 MM
MIN_NECK_WIDTH=0.2 MM

|||—1

XW7701
sm

PLACE_NEAR=U7200.25:1 MM

P5V3V3S5_PGOOD

SEPERATED WASTER PGOOD FOR BOTH 5V AND 3V3.

SYNC_DATE=N/.
——

| E———
5V/3.3V SUPPLY
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T29 / Device Rails

mA

Q7980

SiA427DJ

P-Ch 8V/5V

26 mOhm @1.8V

12 A @ 1.8V

PM_S3_E — =P3V3S3_EN
0 oD EES3 B = Sy
R7905"
2.2k
s
e REF DESIGN REQ 2.2K FOR QTY 2 MCUS
02
42 35 34 25 zn% ° =P12VS0_EN ST 0
P3V3S0_EN oo <o
'R7906 =P1V0550_EN oD =
2.2k
f
16w
s
, o2
L
41 6 TCPWRSW
'CCONN_PWR_EN a1
3.3V S3 FET
CRITICAL
RT7980 Q7980
0 SIA427DJ
¢ SER3V3 S5 PIVISIFET i AN 2 BR3V3 S5 PSVSIFET
3753 A MIN LINE WIDTH-0.4HM scr0-61 —PP3V3_S3 FET
1w Votmaces sy oA
JLam OLTAGE=3. 4753
1206
R7982" Cc7981 !
47K 0.033UF ——
" 100 part
1/16W xsR 2
MF-LF 402 ”
e €7980 vee
R73?1<80 0.01UF Rds (ON)
P3V3S3 EN L f : P3V3S3 Ss K
’\/\‘/\/ | |_ Max Current
89 L ew 108
16v
SSM3K15FV  pls nroir o
SOD-VESM-HF — 402
KH
&
1lc ™ sf3

1 [I)—=B3V3S3 EN

Power Goods

— TP 5V3V3S5 PGOOD

»>[T¥)—B5V3V3S5_PGOOD

—— MAKE_BASE=TRUE

>{{TTy—BLV0550_PGOOD —  CK505_PWRGD oD
S0_PGOOD
—— MAKE_BASE=TRUE
3.3V SO0 FET
CRITICAL
RT7990
P3V3SOFET 1 0 2 _PP3V3 S5 P3V3SOFET Q7990
¢ /\/5\‘/\/ MIN_LINE WIDTH=0.4MM SIA427DI
1w Vo TaGeng GyrE=0. 2m Sere-er =PP3V3_SO_FET .
ME-LF
1206 4557 MA
NOSTUFF +1700 MA
R7992 C7991 ¢ Q7810
47K 0.033UF ——
5 o Part SiA427DJ
1/16w A
ME-LP -
w02, 402 7990 Type P-Ch 8V/5V
C
R73?1<90 0.01UF Rds (ON) 26 mOhm @1.8V
d_P3V3S0_EN_L P3V3S0_SS b
o Max Current 12 A @ 1.8V
1/160 108
D MF-LF ;;;4
Q7999 | 402 402
SSM6N37FEAPE
sorses | Kh
0
s[e” s
4 [I—=B3V3S0_EN
12V SO FET
CRITICAL
Q7995
RT7995 SI8409DB
BGA _
S5_P12VSOFET 1/\/€/\/z PP12V_S5_P12VS0Q =PP12V_SO_FET 6
58 MIN NECK WIDTH=0 . 21 2100 ma
1/an VOLTAGE=T2V -
ME-LF
1206
) Q7995
R7996 1 C7996
47K Part $i18409DB
1ien
frriid Lev Type P-Ch 30V/12V
402, R7995 402
K .
P12VS0 EN DIV L 3 P12VS0_SS I Rds (0N) 46 mohm €4.5v
5% ]IN Max Current 3.7 A @ 70C
A 1/160 108
R7997 e CERM
4.7K 402
58
1/16w
MP-LF Tweak R/C values as necessary!
w02,
P12VSO_EN_L SYNC MASTER=T29 D SYNC _DATE=09/30/201
w ———
07999 | Dl Power: Enables & PGOODs
SSM6N37FEAPE 05108 4
sors63 3 51-877 D
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. ° C.0.0
NOTICE OF PROPRIETARY PROPERTY:
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9000 Tethered (Thunderbolt-Only) Cable Connector

¢ _=PP3V3 S0 TCPWR_FET

Cable 3.3V Power Switch

1A Max Continuous

TP_TCPWRSW_OC_ L

« _=PP3V3 S0_TCCONN FERR-120-OHM-32 R9g’00
: Y |2 PP3V3 SW _TCCONN F 1 2
TN LINE WEDTH=0 35 M A%
0603 MIN NECK_WIDT! 20 MM EY
VOLTAGE=3.3v 110
03
C9005
R9002 R9005
Ny G“DG;(;;D;"!;SZNN 2 recomn 1o A2 TCCONN 1 R oi.fwzF
For 79000 T29 SHT pad ) TCCONN
NOTE: C2R = Cable to Router M VVV"ay rmwe wioma=o.38 mi ] S 5008 aoanye PR NIn LINE_WIDTHS0.35 Wi WIn_LINE_WIDTHZ0.35 Wi |
5 MO NECK WIDTH-0.20 1 5 M veer_womoo.z0 1081 | sov
R2C = Router to Cable 116w VOLTAGE=3 3V /16w VOLTAGES3 3V xR 0
9040 GNDivoiDI:TRUE -t CRITICAL -t 0050 G“Uoﬁzmus
e L
T29_C2R_P<0> N 1 T29_C2R_C_P<0> T29_R2C_P<0> N 1_T29_R2C_C_P<0> m
. T29 C2R N<0> o.220r 1o G " T29 C2R C N<0> MJD%OOgQ " T29 R2C N<0> o.220r 1Ti G T29 R2C C_N<0> o
m - "
= (oo 1_C9041 e s J 1 €9051 1| s less ERY
| [20s o3 E-RT-THSM | [2os o0
0.22UF XsR 402 0.22UF Xsr 402
GND_VOID=TRUE BOT ROW TOP ROW C9006 GND_VOID=TRUE
TH PINS sM PINS
RQSO:; GND_VOID=TRUE 2 1 GND, vom:musRBlgos 0.01UF
1 2 GND_TCCONN_8 " QHOT_PLUG_DETECT  GND O o vo TCCONN_7 1 2 TCCONN 7 R b
MIN_LINE_WIDT) = . =0. =0.
S MIN_NECK WIDT 0 SO CoNEIGL ML_LANEOP O——"="" | | i vscx wiwwoo 20 s ¥ TN NECK WIDTH=0. 20 M0¢ ;3*' I 50v
w < _voID-| X w X
NO STUFF 17160 VOLTAGE=0V : O CONFIG2 ML_LANEON O : JOLTAGE3 - 3V 17160 VOLTAGE=3 3V
R9030 2 02 O GND GND O 02
35 =I2C_PL DR DA W\/ 5% 1716w L I2C_TCCONN_SDA 10 OML_LANE3P o 9 T29_LSX_R2P am
_ 0 MF-LF 402 o = ML_LANE1P -
»s [Ty =12C_PLUGCDRS SCL R9031 . , ; 12C_TCCONN SCL OML_LANE3N M1, LANEIN O T29 LSX P2R oo 7 >
0 MW e 4L o6ND GND O
ur-L 402 R9004 P — LSX pulls on TCMCU page.
NO STUFF 12 GNP_VOID=TRUE 151 oaux_crp ML_LANE2P O-—> =
3 2 GND_TCCONN 14 18] S aux_cn ML LANEZN O Ll G0 voro{TRy
IN LINE WIDT & 20 — = o R9007
o MIN NECK WIDT! 20 MM ODP_PWR RETURN O GND_VOID=TRUE 12
Lriew VOLTAGE=0V GND_TCCONN_13 1 2
102
5e
SHIELD PINS VOLTAGESTY 1716w
GND_VOID=TRUE neLE GND_VOID=TRUE
C9042 b C9052 e
T29_C2R_P<1> N 1 4a T29_C2R_C_P<1> as T29_R2C_P<1> N 1_T29_R2C_C_P<1>
aa 23 0.22ur |1 255 53V 0.220r 11208 & cesu
44 23 (OO} T29 C2R N<1> . 9043 T : 4a T29 C2R C N<1> 44 T29 R2C N<1> . : T29 R2C_C N<1> ames
o.22ur 11388 &¥F 0.22UF on G
GND_VOID=TRUE - 1,9008 GND_VOID=TRUE
Cc9001
0.01UF R9001 FERR-120-OHM-3A
. 12
2 || TCCONN_20_RC GND_TCCONN_19 |
17 WIN LINE WID MIN LINE WIDTH-0.38 MM
o NECK_WIDT} EY MIN NECK WIDTH=0.20 MM 0603
£ on VOLTAGE=3. 3V /16w VOLTAGE=0V

2

— 0%

CRITICAL
U9080
TPS2065DBV =PP3V3_SO_TCPWRSW 5 a0
sor23
1 bur NS
3 ox ENL4 =TCCONN_PWR_EN am e
D
2
CRITICAL CRITICAL
1 C9085 c9081 ! 1 C9080 ' c9087
—— 0.1UF 0.1UF —— —— 22UF —— 100UF
208 —— —— 208 208
Tov Tov .3v
CERM ceru 2 2 X5R-CERM-1 2 POLY-TANT
402 02 603 cASE-B2-5M

Isch MASTER=T29 D SYNC DATE=03/17/2011]
————

Tethered Cable Connector
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GND_VOID=TRUE

T29 A High-Speed Signals

€9370/C9371 C9370 e
a4 2a T29 D2R_N<0> ( ) pypyre | S Toe| T29 D2R_C_P<0> ame
T29 D2R_P<0> - CERM-XSR T29 D2R_C_N<0>
e 1 €9371 || g am e«
OVERSIZE_PAD=0.875 mm"2 02008 |10 v
(Both L's) PR e
(C9372.2) GND_VOID=TRUE )
'_LleZ_l \_|2 C9372 e T29: TX_0
a4 Z;m T29_R2D_C_N<0> 1.0NH+/ 0201-1 aa T29_R2D_C_F_N<0> 0.22UF II 10% 6.3v L T29_R2D_P<0> @43 44
4 2> CT)—T29_R2D_C_P<0> 19373 . m , 4729 R2D C F P<0> - ) f““’xs}‘o; T29 R2D_N<0> oD 3 4
1.0NH+/-0.1NH 0201-1 0.220F 12‘3”455“ 3v
(C9373.2) ‘GND_VOID=TRUE " 402
T29 signals are
P/N-swapped after AC
caps to improve layout. GND_VOID=TRUE
(C9380/C9381)
T29 D2R_N<1> €9380 - II " T29 D2R _C_P<1>
a2 N 0.2200 11 1o 1 amye o
a4 23 T29 D2R P<1> 1 . N 202 T29 D2R C N<1> Y11 R
OVERSIZE_PAD=0.875 mm"2 o 2_|2UF |—'m T
(Both L’'s) e
(C9383.2) GND_VOID=TRUE
—Lo3g2 (VY Y. L T29: TX 1
i 25 (IWy—T29 R2D C N<1> 1. ONHT/-0.1NH 57011 Las T29 R2D C F N<1> o.2208 FE T29 R2D P<1> oD 5 4
T29 R2D_C_P<1> T29 _R2D_C _F _P<1> - T29 R2D_N<1>
44 sz i 1 2 44 1 C9383 | II N 402 r @43 44
1.0NH+/-0.1NH 0201-1 0.220F 11 égin—xsﬁx;zv
(C9383.2) GND_VOID=TRUE 402
43 a2 _PP3V3 SW DPAPWR
'R9399
100K
58
16w
e
, 402
T29 A RSVD N oD o 4
T29 A RSVD P @43 44
T29: Unused
Port A MCU re39z]  ['mosss
51 51
i Y
1/160 /160
43 a2 _PP3V3 SW DPAPWR MF-LF MF-LF
Must be 3.3V DP A port power a0, pris
T29 D2R C_P<1> D 0w
) 1 T29 D2R C N<1> e
- T29: RX_1 Bias Sink
o
© o C9330 ! 1C9331
0.1UF —— 0.1UF ! !
crrrICaL voD i ) O3 o
OMIT_TABLE v o
U9330 - @ | e i i 9398
LPC1112FHN33/CP3281 wEoLE e 100K
HVQFN 2 2 1/160
SINGLE PORT DEVICES MF-LF
STILL USE T29 BIAS '@UT}—DP_2A PWRDWN g, 2 IRESET*/PIO0_0 R/PIO1_0/AD1/CT32B1_CAPO |22 gu T29DPA_CONFIG1 RC am R9334 2402
IN PORT LOW VOLTAGE POWER 3 MCU Ch DET 3 PIO0_1/CLKOUT/CT32BO0_MAT2 R/PIOL_1/AD2/CT32B1_MATO |23 g Z29DPA _CONFIGZ RC Yeui B2 Tox
3 729 A BIAS ) 23 =129 LSEO=0> 8 PI00_2/SSEL0/CT16B0_CAPO R/PIOL_2/AD3/CT32B1 MAT1| 2% g I29 A BV EN R T29 A HV EN ___ poomy 57 43 =
< 88 BM_SO_E 2 1p100_3 SWDIO/PIOL1_3/AD4/CT32B1_MAT2 |25 e 12729 A UC ADDR o
9357 : 33 =12C TBLTAMCU SCL 10 {p100_4/sCL PIO1_4/AD5/CT32B1l_MAT3/WAKEUP |20 wgp DP_A EXT HPD a2 HELE
0.1UF a5 =12C TBLTAMCU SDA 11 1pr00_5/5DA PIO1_5/RTS*/CT32B0_CAPO |50 g IBLT AC PRESENT ¢1m) > s
i O[IN—T29DPA HPD . 1517100 6/5CKO PIOL_6/RXD/CT32B0_MATO |21 g (129 A LSX P2R) P2R - PING to Receptacle T29DPA ML _N<1> ¢y 45 4s
ooy &—L5|p100_7/CTS* PIO1_7/TXD/CT32B0_MAT1 |32 wgy (T29 A LSX R2P) R2P = Receptacle to Plug T29DPA ML _P<1> frm, a3 4
23 =T29 LSOE<0> 17 | pT00_8/MIS00/CT16B0_MATO PIO1_8/CT16B1_CAPO |- g T29 LSEO<1> am > .
= 2 T29 LSOE<1> 18 {5100_9/MOST0/CT16B0_MAT1 PTIO1_9/CT16B1_MATO 12wy 12C MCU SCL B 4 35 45 1}»49339
317 (INy—LBLT WAKE L . @=—12| SWCLK/PIO0_10/SCK0/CT16B0_MAT2 PIOL_10/AD6/CT16B1_MATL [ 20 gy 12C MCU SDA CBD 34 3 45 gs‘
OMIT 3 (ET)—TIBLT PWR REQL gy 21 [R/PT0O0_11/AD0/CT32B0_MAT3 PI01_11/2D7 27wy 1 PM_DPO_EN 73 e
R93301 SWCLK JTAG _TBLT TDI 11 34 2 402
0 40 35 34 20 PM_S3_EN 11p102_0/DTR* PI03_2| 28 g JTAG TBLT TCK oo 1 5
4 PI03_4 |13 wgp =JTAG TBLTA TMS n = SYNC_MASTER=T29 D SYNC DATE=11/01/201
SWDIO . XTALIN 5103 514 g JITAG TBLT TDO - w ———
NC ¥—2> XTALOUT — -
vss T29 A PORT MICROCONTROLLER
R9330 provides pads for programming/debug of MCU, please make accessible. =
If project has space for 10-pin programming header it should be used. 12¢ Addr: b R9335' 'R9336 1 051-8774 | D
1K 10K Apple Inc.
0x26/0x27 (Wr/Rd) e o ©
b e c.0.0
0z, 2402 NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE I .
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 93 OF 110
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
1 IV ALL RIGHTS RESERVED 42 OF 48

D

2 1

<




4

2

12 _PP3V3_ SW_DPAPWR
HIN LINE WIDTH=0.3

3.3V/HV

Power MUX

Port A 3.3V Power

Switch

CRITICAL
MM DP_PWR must be S4 to support
CRITICAL wake from T29 devices.
i D9425 U9480
Port A HV Power Switch s1e400Dn: s 3.3V Always mezaosin —pp3va s4 peaPuRS .
. sor23
vds (max): -30V Nz + bur s
Nominal Min Max Vgs(max): +/-12V
IFLT 2a 1.8a 2.2a Vgs(th): -1.4V DFLS1100 Sopc EN|S =DPAPWRSW EN Yo REE
« _=PPHV_SW_DPAPWRSW ILIM  829mA  687mA  971mA (*) Rds(on): 65mOhm € 2.5V Vgs CRITICAL .
2
20V Max TFLT 18.3ms 13.4ms 26.7ms Id(max): 3.7A @ 70C Q9425 CRITICAL CRITICAL
SI8409DB
TSD 470ms  235ms  724ms Blocking FET, off when 1C9485 9481 ! 1 C9480 .|' c9487
: —— 0.1UF 0.1UF —— —— 22UF ——100UF
(*) U9410 tolerance @ 210K per TI Source >3.4V or HV_EN high. —_— % UF —— —— 22 100U
CRITICAL 3.3V/HV MUXed > Tov Tov e Lo
1 - J ~ 2 ceru ceru 2 2 XSR-CERM-1 POLY-TANT
10 PPHV_SW_DPAPWR D e 202 402 603 e
2 11 ) oy LovE wbmi-o_3e W 12T
Sllvin  vou MIN NECK WIDTH=0.20 MM CRITICAL o
-1 i
R9416’ €9410 * 12 Jvosmesmy ! 'R9417 'R9425 © .
4 D9410 R9430
30K 0.1UF —— ooy 10K 4.7k
- v ] U9410 NSR20F20NXXXG % o 47K
- st
frsed R 2 SN1010017 B A s 116w
402, 603-1 QFN 5 402 , 402 MP-LF
102
DPAPWRSW HVEN L | 164rN« FLT*HL5 TP_DPAPWRSW_FLT L DPAPWRSW_P3V3 2 CRITICAL |3 ! %9&?5
ERTRY * L1M7 DPAPWRSW_ILIM S DPAPWRSW P3V3 ON > pur 2 o
9426 U9435 o
9 |er 1FLT 8 DPAPWRSW_IFLT 09427 Q ZXRE060A
DMB53D0OUV 3
NOSTUFF. CRITICAL ,SND ~ THRM T29HV:P15V SS;’??;?ZZ 3 oy iy 0
1 3 - -1
R9415 D9415 S R9410° 'R9411 3 5 PGND  GND
<« 1 3
an sor23 ] 51 I c9411 ey s Bleeder Resistor > -
b MMBZ5227BLT1H 5% 1% 2.5V / 249 ohm = 10mA
1/16W 1/16W 1/16W 4 6
MF-LF ) A ME-LF P = ~27mW DPAPWR_BLDR E R ~
02 b
2 i : i e ™ sy Q9426 | P
<RFLT> <RLIM> DMB53DOUV —
Q9415 Q9418 sTop L) s07-563 | =
SSM3K15FV Dls Jp  ssu3kisEv Lt G|z T29_A_HV_EN 37 42 43
SOD-VESN-HE IFLT = 200k / RFLT = 2A 3 | sob-ves-ne R9435"
< DPAPWR_BLDR B S p R9419° > 100K
— ILIM = 201k / RLIM = 829mA +/- 142mA 249 L 1
! 09419\% e % s e
Nesonn TFLT = CCT * 38900 B DMB53DOUV . A X w0z,
! sor-563 102 71s 6| 1
TSD = CCT * 100000 D 09419 =DPAPWRSW EN (- 45 DPAPWR FB DIV
-4 (= DMB53D0OUV L £
= DPAPWR_BLDR_E = =
2 le = S0T-363 MIN LINE WIDTH=0.20 MM R9436
0 42 7 (I)—T29_A_HV_EN {] MINTNECK WIBTHa0. 20 MM 2038
Note: Bleeder active when T29_A_ HV_EN is LOW 1/12{‘.
and DPAPWRSW_P3V3_ON_L is HIGH (>0.8V). “r;g‘g
For 12V systems: 2
s .
ILIM = 201k / RLIM = 1033mA +/- 156mA ; 19400 DisplayPort/T29 A Connector 1
FERR-120-OHM-3A -
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
L 4 peaviRay swpeapwr uF 1 (Y Y Y\ :  pr3vsmav su peaPwR
11450434 1 RES, MTL FILM,1/16W, 174K, 1,0402,SMD,LF R9411 T29HV:P12V = WIN LINE WIDTH-O-3s 0505 R B
VOLTAGE=T5v VOLTAGE=T5v
Nominal Min Max C94100 B 405
.01UF —— -
ILIM  1033mA 877mA 1190mA, tolerance @ 174K per TI 0.010F —— GND_VOID=TRUE 0 .1UF
s0v GND_DPACONN_1 |2
X78 MIN LINE WIDTH=0.38 Wi [
‘o N_NECK_WIDTH=0.20 MM Tos
VOLTAGE=0V 25v
= T29 Dir DP Dir DP Dir T29 Dir a 1_T29 R2D_P<0> am e s
44 a2 T29_D2R_C_P<0> - = CRITICAL : : r T29_R2D_N<0> @AZ 44
4 42 QUY—T29 D2R C N<0> - - J9400 o= o= ]
GND_VOID=TRUE GND_VOID=TRUE MDP-J59 T29: TX_0
R9494' 'R9495 FoANG-TH e o voro=ame o voro=amue
1K 1K C9406 R9470 R9471
1/12:« ??m« R9403 GND_VOID=TRUE 2 GND_VOID=TRUE 0 .lUF 4;/0K
wrtr nrur LA K2 . GND DPACONN 8 ToHED GND O GND_DPACONN_7 1]z /200
: : Py MIN _LINE W Q CONFIG1 ML_LANEOP O Mt 3o 11 o
STGNAL_MODEL=EMPTY STGNAL_MODEL=EMPTY MIN NECK WIDTI B = L B
L6 VOLTAGE=0V O CONFIG2 ML_LANEON O 25y
‘o 1 oen GND O~ 402 [
2By T29_A RSVD P —— - 10| SML_LANE3P  yp, LaNElP O - T29DPA_MI,_P<1> Yo KRY
o s2ETy—129 A RSVD N e - 12| OML_LANE3N M1, LANELN O - T29DPA_ML_N<1> D o2
14
T29: Unused R9404 O GND GND O~ T29: LSX_R2P/P2R (P/N)
5 GND_VOID=TRUE 161 OAUX_CHP ML LANE2P O-4—>
1 2 GND_DPACONN_14 18] HAUX_CHI . =
"V VN " rove wiore-0 38 o[ O2Y _CHN ML_LANE2N O R9407
. MIN NECK WID 20 M ODP_PWR RETURN O GND_VOID=TRUE 12
= e VOLTAGE=0V GND_DPACONN_13 ) 2
102 -
SHIELD PINS l/sl‘ﬁw
e
102 L_T29 R2D P<1> am e
729 D2R C P<1> - - - —T29 R2D N<l> Yo KRY
ry
T29 D2R_C_N<1> = = =
: TX 1
R9402 = T29: TX_ GND_VOTD-TRUE GND_vOTD=TRUE
2
AR 2 T29DPA HPD R L9408 'R9472 'R9473
e FERR-120-OHM-3A 470K 470K
1/16u se st
MF-LF R9401 GND_DPACONN_19 'Y 1/20W 1/20w
102 MIN_LINE WIDTH=038 MM 0605 uE uE
12 MIN NECK WIDTH-0.20 MM , 200 , 200
DPACONN_20_RC 2 VOLTAGE=0V
1o 1:(9142 08 4
Mios 1 2 470k R’s for ESD protection
1 1
€9402 5% on AC-coupled signals.
0.01UF —— 1/16u 1
08 —— s =
HAE] 2 o
102
W SYNC DATE=N/.
DP Source must pull 'Ro441
. down HPD input with 100K DisplayPort/T29 A Connector
greater than or equal § s?
116w
to 100K (DPvl.la). NP-LF 051-8774 | D
R9452'] |'R9451 c9494 1| | co49s 2 Apple Inc.
1M 1M
5% 5 Sink HPD range: ® c.0.0
1/16w 1716w . L
L roLE High: 2.0 - 5.0V NOTICE OF PROPRIETARY PROPERTY :
202, , 402 )
Low: 0 - 0.8V THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 94 OF 110
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n n IV ALL RIGHTS RESERVED 43 OF 48
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PCI-Express Signal Constraints T29 Net Properties

ALLOW_ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
? ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
PCIE_85D N ~85_onm_p1FF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
- o o o o o i [O—ecie_cixiom w20 Lx_ecte_oon L pcre PCIE CLK100M T29 P 22 22
PCIEG2_85D * N =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF [CO—=ete crxioon 120 LK_PCTE_90D LK_PCTE PCIE_CLK100M T29 N 22 23
PCIEG2_85D TOP, BOTTOM Y =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF [ — 12¢ E 12¢ I2C_T29 SCL 23 35
[— T2c_ssse 120 I2C_T29 SDA 23 35
CLK_PCTE_90D N =90_onm_p1FF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
[CO—=2eseroix 120_spT 120 _spr T29 SPI_CLK 23
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT O T29_SPT R T29 SPI MOSI 23
[Co—=2e ser wrsa r29_spr r29_spr T29 SPI_MISO 23
PCIE N =3X_DIELECTRIC 2 PCIE TOP, BOTTOM =4X_DIELECTRIC 2 e sercas 220 ser 220 ser T29 SPT CS L »
PCTEG2 N =3X_DIELECTRIC 2 PCTEG2 TOP, BOTTOM =4X_DIELECTRIC 2
CLK_PCIE N 20 MIL 2
— D T29DP 90D T29DP T29 _R2D _C_P<3..0> 23 42
i 2900 a0n r2ene T29 R2D C N<3..0> PERD PROBETIRUE s a2
T29 I2C Signal Constraints = 2908_oon 29mp T29 D2R P<3..0> SIRDPROSETINE _ 4s a2
1) = BEAD_PROBE-TRUE
ALLOW ROUTE D T29DP 90D T29DP T29 D2R _N<3..0> 23 42
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP H BEAD_PROBE-TRUE
[ T29_R2D P<0>
12C_55SE * 5_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE 0.1MM =STANDARD o [ T220P_ 20D T290P 2 0 e 8
A, | CO—=2esem z290p_aon z2enp T29 R2D N<0> - PR
BEAD_PROBE-TRUE
CO—2emm 1290 _eon r20np T29_R2D P<1> - a2 s
BEAD_PROBE-TRUE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT E e T 2008 aon . T29 R2D N<1> - PR
BEAD_PROBE-TRUE
12 N =2x_DIELECTRIC 2
! E o 2000 _aon . T29 R2D C_F_P<1..0> "
BEAD_PROBE-TRUE
. . o z290p_aon 1290 T29 R2D C F N<1..0> - .
T29 SPI Signal Constraints N
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 4
S ON 2 = CO—=2en2za 129np_s0n 129np T29 D2R C P<0> 42 a3
BEAD_PROBE-TRUE
T29_SPI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 8 D20 om0 1290 _eon r20np T29 D2R C N<0> - 42 43
BEAD_PROBE-TRUE
CO—m2anzm r29np_s0p z29mp T29 D2R C_P<1> - a2 s
BEAD_PROBE-TRUE
A | Co—wewm 1290 _eon r20np T29 D2R_C N<1> - 4z a3
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = BEAD_PROBE-TRUE
T29DPA ML_P<1>
T29_SPI N =2x_DIELECTRIC 2 <> CB_20D DISPLAYRORT 2 42 43
n, = ne_son DISPLAYRORT T29DPA_ML_N<1> 42 43
; ; o
T29/DP Connector Signal Constraints Q= usez_oon usa T29 A RSVD P 0
ALLOW ROUTE 1] [ — LSB2_90D LISE: T29 A _RSVD N a2 43
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
T29DP_90D N N =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
T29DP_90D TOP, BOTTOM Y =90_OHM_DIFF 0_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
ﬁ o 2900_son w2000 T29 R2C_P<1..0> o
N = r2ane_eon r2ane T29_R2C_N<1..0> SR PROPETTE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT « = BEAD_PROBE-TRUE
U | Eo—m2em z290p_aon z2enp T29 R2C C_P<0> .
T29DP * %_DIELECTRIC ? CO—=amcn 129pp_a0n 1290 T29 R2C_C_N<0> B P
= = BEAD_PROBE-TRUE
SOURC i11 13 29 i + [a) 720 _R2C1 T290P_90n m29pp T29 R2C_C_P<1> 23 a1
RCE: Bi rnelius’s T29 Routin = -
U ornelius’s outing Notes = e e 20ne a0 ene 129 R2C C N<l> sEnp_prosETRE
% CO—=ec2z0 12000 90p r290p T29 C2R P<0> PEAD FROBESIRUE s a1
DP CONNECTOR SIGNAL CONSTRAINTS e — sin 1928 tes0: e —
H | —wecm T29np_9on T29np T29_C2R _P<1> PEAD_PROBETIRUE s an
PHYSICAL_RULE_SET LAYER ARLON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATIR PRIMARY GAP | DIFFPATR NECK GAP 53] e coms 2000 o0 . T29 C2R N<1> BEAD_PROBE-TRUE
B = = SERD PROBE-TRE
<1..0> -
DP_90D * =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF — T220P_ 20D T290P T29 C2R C P<1..0 PrRTrrr———
[ [ — T29DP_90D T29DP T29 C2R C N<1..0> _ i a1
a = BEAD_PROBE-TRUE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT ~
(o)}
DISPLAYPORT N =4:1_SPACING 2 DISPLAYPORT TOP, BOTTOM =4:1_SPACING 2 ~
NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
ISYNC MASTER=TONY SYNC DATE=11/17/201
@ DR_90D DISPLAYPORT DP_INT ML_C_P<3..0> 7
= ne_ean DISPLAYPORT DP_INT ML C N<3..0> B CONSTRAINTS: T29
e ne_son DISPLAYRORT DP_INT ML P<3..0> 7 21 a8
e ne_son DISPLAYPORT DP_INT_ML_N<3..0> 721 48 A le Inc 051-8774 | D
D ne_aon nrseraveomr DP_INT AUXCH C P B PP .
D ne_ean DISPLAYPORT DP_INT AUXCH C N B (] c.0.0
[ —=_e—mwauxcn DP_o0n DISPLAYPORT DP_INT_AUXCH P 7 21 48 NOTICE OF PROPRIETARY PROPERTY:
D —eni awcn ne_son DISPLAYRORT DP_INT AUXCH N 721 48 THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING: PR —
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 100 OF 110
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
u IV ALL RIGHTS RESERVED 44 OF 48
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Temp Sensor Constraints

Temp Sensor Net Properties

NET_TYPE
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
TMPSNS_PAIR * —s5_om_sE =55_OHM_SE =55_OHM_SE 20mM 0.25MM1 0.10MM = TMPSNS_PATR IMPSN: DX1 P
— TMPSNS_PATE TipSN; DX1 N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = ::: : f:: ::: : :Eii z
T .
TMPSNS * =2x_DIELECTRIC 2 =
TMPSNS_PATE TipSN; DX2 P
= TMPSNS_PATE TipSN; DX2 N
= TMPSNS_PATE TipSN; TDX2_P
= TMPSNS_PATE TipSN; TDX2 N
AUDIO CONSTRAINTS AUDIO NET PROPERTIES
ALLOW_ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ALLOW R MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP CromRent consmAmE oop N soncmne
i . : 0.6 m 0.2 M o m 02 m 02 M aunTOnTFE aunto AUD_LTWT N 15
[ AunTODTEE AunTO AUD_LTWT P 1s
AUnTODTEE AunTO AUD_LWER_N 15
= AUnTODTEE AunTO AUD_LWFR_P 15
AunTODTEE AunTO AUD_RTWT N 16
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT > AUDIODIEE — AUD _RIWT P 16
= AUDTODTEE AunTO AUD_RWER_N 16
AopTo . 0.z m : AUDIODIFE AuDRIQ AUD_RWFR_P 16
AUDTODTFFE AUDTO AUD_SUB_N 17
= AunToDTEE Aunio AUD_SUB P 1
SPEAKER NET PROPERTIES
NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
AUnTODTEE AunTO SPKRAMP_LTWT_ OUT_N 15
0B AunTODTEE AunTO SPKRAMP_LTWT OUT P 15
AUDTODTEE AunTO SPKRAMP_LWFR_OUT_N 15
= AunTODTEE AunTO SPKRAMP_LWFR_OUT P 15
AunTODTEE AunTO SPKRAMP_RTWT_OUT_N 16
[y AunTODTEE AunTO SPKRAMP_RTWT OUT P 16
AunTODTEE AunTO SPKRAMP_RWFR_OUT_N 16
AUnTODTEE AunTO SPKRAMP_RWFR_OUT_P 16
AunToDTEE Aunio SPKRAMP_SUB_OUT N 1
= AunToDTEE Aunio SPKRAMP_SUB_OUT P 1
I2C Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING -
[ T2c_ssse 120 I2C_LPCREM SDA o,
: 12C_S5SE 12C I2C_LPCREM SCL 4 21
P r2c_ssse 2 DDC_SDA_FC 21 a8
[ — 12C_S5SE 12 DDC_SCL_FC 21 a8 I2C pairs from LPC
: 12C_S5SE 12C SDA_FC 21 a8
= 12C_S5SE 12C SCL_FC 21 48
[ T2c_ssse 120 SDA_SWREM n
f— T2c_ssse 120 SCL_SWREM n
f— 12c_ssse 12¢ I2C DP628 SDA
[ 12c_ssse 12¢ I2C DP628 SCL s
[ 12c_ssse 12¢ I2C LPCLOC SDA 5 55
[ 12c_ssse 12¢ I2C LPCLOC SCL 5 55
[ T2c_ssse 120 I2C_FALS SDA
P 12c_ssse 2 12C_FALS_SCL 10
[ — 12C_S5SE 12¢ I2C _LPC1 SDA 35
[ 12c_ssse 12¢ I2¢c LPC1 SCL 55 |
[ r2c_ssse 2 I2C_ALS_SCL 3548
[ T2c_ssse 120 I2C_ALS SDA 35 a8
[ 12c_ssse 12¢ I2C USBHOST SCL s
[ 12c_ssse 12¢ I2C USBHOST SDA s
12¢ E 12¢C ADAV4601 TI2C_SDA ;4 . .
g o ssan o ADAV460L 12 SCL .. MicroCtlr Net Proper}:ﬁyeﬂs
= emas e L12C_SDR 1z 14 10 ELECTRICAL_CONSTRAINT SET —— SPACING
= TacsasE e 12€ SCL 2 a0 | L di0 Tac pairs — =
[ r2c_ssse 2 AUD_161 I2C SDA ,, [ MICROCTIR SSSE srcRocTiE ADC_STRO V s 20
[ 12c_ssse 120 AUD_161_T2C_SCL ;. D MICROCTIR SSSE srcrocTIR ADC_STR1 V 5 20
[ — MICROCTLR S5SE MICROCTIR ADC_STR2_V 9 20
[ — MICROCTLR S5SE MICROCTIR DAC_OUT 9 20
[ — 12C_S5SE 12¢ I2C_MCU_SCL 34 35 42
[ — I2C_55SE 120 I2C MCU SDA 34 35 a2 [— MICROCTIR SSSE MICRQCTIR ADC_USB5V. 20 33
[ MICROCTIR S5SE MIcROCTIR P5VP3V3_VREF 5 3

18

18

18

18

18

18

18

18

18

Temp sensor routes

Isch MASTER=TONY

SYNC DATE=11/17/201

CONSTRAINTS: AUDIO & MISC
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Ethernet MDI Constraints
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ENET_MDI_100D N =100_om_pIrF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

ENET_MDT

25 MIL

PCIe Net Properties

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

22 26

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

0 BCIE 85D BCIE PCIE_ENET R2D_P

T BCIE_gsD BCIE PCIE ENET R2D N

=TT BCIE_ENET E2D BCIE_gsD BCIE PCIE ENET R2D C P
> BCIE_ENET E2D BCIE_gsD BCIE PCIE_ENET R2D C N
ED—=cremuer n2n BCIE_gsD BCIE PCIE_ENET D2R P
ED—scremuer n2n BCIE 85D BCIE PCIE ENET D2R N

— BCIE_gsD BCIE PCIE ENET D2R C P
= BCIE 85D BCIE PCIE ENET D2R C N
[ED—=cre crioou myer LK_PCIE_20n LK_PCIE PCIE CLK100M ENET P
BCIE_CLK100M_ENET LK_PCIE_20n LK_PCIE PCIE CLK100M ENET N

22 26

FireWire Interface Constraints

FIREWIRE PCIE NET PROPERTIES

22 28

22 28

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

i PCIR gsn PCIE PCIE FW R2D P
[ 2CIR gsn PCIE PCIE FW R2D N
CO—ecre e s2n 2CIR gsn peTE PCIE FW R2D C P
CO—ecre e s2n PCIR gsn peTE PCIE FW R2D C N
CO—ecre e nze pCTR_gsn peTE PCIE_FW_D2R_P
CO—ecre e n2e PCIR gsn peTE PCIE FW D2R N
[ 2CIR gsn PCIE PCIE FW D2R C P
[ 2CIR gsn peTE PCIE_FW_D2R_C_N
CO—eere crxioou wy Lk _PCIE 90D IX_pcTE PCIE CLK100M FW P
[CO—ecre crxioou wy Lk _PCIE 90D IX_pcTE PCIE CLK100M FW N

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
FW_110D N ~110_ome_prrF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
FW_TP N =3:1_SPACING 2

USB 2.0 Interface Constraints
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
USB2_90D N =90_onn_p1Fr =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

usB2 N =4:1_SPACING 2

NET_TYPE

ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[ BCTEG2 asn BT PCIE _USB D2R C P 2
= RCIEG2_8sn eIz PCIE USB D2R C N 3
fa— BCTEG2 asn BT PCIE_USB_R2D P 2
f— BCTEG2 asn BT PCIE_USB _R2D N 2
[tz use o BCTEG2 8sn e PCIE USB R2D C P o
[z use 2o BCTEG2 asn BT PCIE USB_R2D C_N o
[CO—ecrsuse n2e pCTRG2 85D poTH PCIE_USB_D2R_P 7 22
Oz use me BCTEG2 asn BT PCIE_USB D2R N o
[ cuxiom use 1x_ecte_aon 1x_pciE PCIE CLK100M USB P 52
[z cuxiom use 1x_ecte_aon 1x_pciE PCIE CLK100M USB N .
[CO—eee cuxiom use Lk_pcIE_s0p LK_pCIE PCIE CLK100M USB C P 3
O cuxiom use 1x_ecte_aon 1x_pciE PCIE CLK100M USB C N 3

USB UPSTREAM

USB Hub ports

USB AUDIO

USB connector routes

Ethernet MDI Net Properties

e
ELECTRICAT, CoNsTRATNT_SET JE— JE—
@ ENET_MDT ENET MDI_100D ENET_MDT ENETCONN_MDI_ P<3..0> 26 27
E ENET _MDT ENET_MDT 100D ENET _MDT ENETCONN_MDI_N<3 0> 26 27
= ENET MDT 100D ENET_MDT ENETCONN_MDI_T_P<3..0> 27
@ ENET MDI_100D ENET_MDT ENETCONN_MDI_T N<3..0> 27

FireWire Net Properties

e TR

ELECTRICAT, CoNsTRATNT_SET JE— JE—

D EW_PO_TPA EW_110D EW_TP FW_PORTO_TPA_ P 29

[O—=uwcorea Py 1100 Fu_re EW_PORTO_TPA N 29

[O—=ueozen Fw_110D EW_TP FW_PORTO_TPB_P 29

[O—=ueo ren Py 1100 Fu_Te EW_PORTO_TPB N 29

USB Net Properties

e

ELECTRICAT, CoNSTRATNT_SET JE— [

D USB2_ 90D USB2 USB_HUB_UP_DP

D USBE2_90D USB2 USB_HUB_UP_DM

: USBE2_90D USB2 USB_DEV_DP

(- uSR2_90n usB2 USB_DEV_DM

: USBE2_90D USB2 USB_DEV_F_DP

D 11 20D USB2 USB_DEV_F_DM

l: 1L 20D USB2 USB_HOST_DP

: 1L 20D USB2 USB_HOST_ DM

: 1L 20D USB2 USBDN1_H1_DP

D 11 20D USB2 USBDN1_H1 DM

: 1L 20D USB2 USBDN2_H1_DP

: 1L 20D USB2 USBDN2_H1_DM

D 1L 20D USB2 USBDN3_H1_DP

: 11 20D USB2 USBDN3_H1_DM

: 1L 20D USB2 USB_UC_DP

l: 1L 20D USB2 USB_UC_DM

: 11 20D USB2 USB_AUDIO_ DP

D 11 20D USB2 USB_AUDIO DM

: 1L 20D USB2 USB_CAMERA_DP

: 1L 20D USB2 USB_CAMERA DM

D 1L 20D USB2 CAM_DP

D 1L 20D USB2 CAM DM

D 1L 20D USB2 AUD_161 USB_DP

: 1L 20D USB2 AUD_161_ USB_DM

: 1L 20D USB2 DM1

D 11 20D USB2 DP1

E 1L 20D USB2 DM2

: 11 20D USB2 DP2

D 1L 20D USB2 DM3

D 1L 20D USB2 DP3

SYNC_DATE:

1/17/201

Isch MASTER=TONY

CONSTRAINTS:ENET,

FIREWIRE & USB
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T29 Dr.B-Specific Physical & Spacing Constraints

BOARD LAYERS

BOARD AREAS

BOARD UNITS | ALLEGRO
(MIL or MM) | VERSION

TOP,ISL2,ISL3,ISL4, ISLS, ISL6, ISL7,BOTTOM

NO_TYPE

MM 15.7

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT N Y =55_OHM_SE =55_OHM_SE 6.35 MM [ [
STANDARD N Y =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
55_OHM_SE * ¥ 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
55_OHM_SE TOP, BOTTOM ¥ 0.085 MM 0.085 MM

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER’

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAY]
80_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_DIFF ISL3,ISL6 Y 0.120 MM 0.120 MM 0.150 MM 0.150 MM
80_OHM_DIFF TOP, BOTTOM Y 0.135 MM 0.135 MM 0.160 MM 0.160 MM

ALLOW_ ROUTE

PHYSICAL_RULE_SET LAYER ARLON oY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
85_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM_DIFF ISL3,ISL6 Y 0.115 MM 0.115 MM 0.200 MM 0.200 MM
85_OHM_DIFF TOP, BOTTOM Y 0.125 MM 0.125 MM 0.200 MM 0.200 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF ISL3,ISL6 ¥ 0.099 MM 0.099 MM 0.200 MM 0.200 MM
90_OHM_DIFF TOP, BOTTOM Y 0.099 MM 0.099 MM 0.150 MM 0.150 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
100_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM_DIFF ISL3,ISL6 Y 0.081 MM 0.081 MM 0.250 MM 0.250 MM
100_OHM_DIFF TOP, BOTTOM Y 0.091 MM 0.091 MM 0.250 MM 0.250 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
110_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM_DIFF ISL3,ISL6 Y 0.067 MM 0.067 MM 0.300 MM 0.300 MM
110_OHM_DIFF TOP, BOTTOM Y 0.075 MM 0.075 MM 0.300 MM 0.300 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP

1:1_DIFFPAIR

¥

=STANDARD

=STANDARD

=STANDARD

0.1 MM

0.1 MM

Standard Spacing Rules
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DEFAULT - 0.1 MM ?
STANDARD - =DEFAULT ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1:1_SPACING * 0.1 MM 2
2:1_SPACING * 0.2 MM 2
3:1_SPACING * 0.3 MM 2
4:1_SPACING * 0.4 MM 2
5:1_SPACING * 0.5 MM 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

2X_DIELECTRIC

TOP, BOTTOM

0.140 MM

3X_DIELECTRIC

TOP, BOTTOM

0.210 MM

4X_DIELECTRIC

TOP, BOTTOM

0.280 MM

5X_DIELECTRIC

TOP, BOTTOM

0.355 MM

2X_DIELECTRIC

0.152 MM

3X_DIELECTRIC

0.228 MM

4X_DIELECTRIC

0.304 MM

5X_DIELECTRIC

0.380 MM

SYNC_DATE:

1/17/201

Isch MASTER=TONY

T29 PCB Rule Definitions
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FUNCTIONAL TEST POINTS

J1013 ODD FAN

N FANO_PWR FUuNC_-
s FAN_TACHO FUNC_-
15 [ID—ER12V_FAN FET

EUNC_TEST=TRUF
MIN_ALLOWED_TPS=3
3 GROUND TESTPOINTS NEAR J1013

J1115 BLC CONNECTOR

s COD—STRO_+ FUNC_
5 STRO - FUNC_
> CID—STROC FUNC_
s STR1_+ FUNC_*
5 STR1 - FUNC_
s C—SIRIC FUNC_
s D STR2_ + FUNC_*
s D—STR2 = FUNC_
s (I STR2C FUNC_

2 GROUND TESTPOINTS NEAR J1013

J1204 USB CAMERA

m@_w
MIN_ALLOWED_TP:

46 10[TRy—CAM_DM FUNC_-
46 10[T)—CAM DP FUNC_*
o5 3s[IL)—L2C ALS SCL FUNC_-
o5 3s[T)—L2C ALS SDA FUNC_-

4 GROUND TESTPOINTS NEAR J1204

J2007 MICROPHONE
18 AUD_MIC IN N _CONN

13@ GND_AUD_MIC_CONN EUNC_TEST=TRUE
15 (Ty—2UD MIC IN P _CONN FUNC_TEST=TRUE

2 GROUND TESTPOINTS NEAR J2007

J2003 AUDIO LEFT SPEAKER
s 18 15 PKRAMP_LWFR_OUT_P _TEST=
45 15 15(TM)—SPKRAMP LWFR OUT N runc resT=TRUE
45 15 15[TM)—SPKRAMP LTWT OUT P runc -
s 18 15 PKRAMP_LTWT_OUT. =

J2004 AUDIO RIGHT SPEAKER

a5 18 16 PKRAMP_RWFR T_P - =
45 18 1[I SPKRAMP_RWFR OUT N ryNC_TEST=TRUE
a5 18 16 SPKRAMP_RTWT_ OUT_P -

45 18 16[ T SPKRAMP_RTWT OUT N ruNC_TEST=TRUE

J2005 AUDIO SUBWOOFER
45 18 17 SPKRAMP_SUB_OUT P _TEST=
45 18 17Ty SPKRAMP_SUB_OUT_N FUNC_-

18 17 16 15 13 GND_AUDIO SPKRAMP -
[mavng NIV ALLOWED TPo-¢

J1011 BLOWER TEMP SENSOR

45 s (IN)—IDX1 N FUNC_-
s o (IE)—IDX1 P FUNC_*
2 GROUND TESTPOINTS NEAR J1011

J1012 PSU TEMP SENSOR
w5 TDX2_N FUNC_-

s o [IN)—IDX2 P FUNC_*

2 GROUND TESTPOINTS NEAR J1012

21 I DR PANEL LG

21

21

21

21

J2726 PANEL POWER

MIN7W=

4 GROUND TESTPOINTS NEAR J2726

J2725 INTERNAL DP PANEL

7 (IMy—DB_INT ML P<3..0> FUNC_-
7 CI)—DB_INT ML N<3..0> FUNC_-
7 (IMy—DB_INT AUXCH P FUNC_-
7 (OD—DB_INT AUXCH N FUNC_-
2T DDC_SCL_FC EUNC_
[Ty DRC_SDA FC FUNC_-
Iy SCL_FC FuNC_
2 [TD—SDA_EC FUNC_-
21[Twy—AUDIO ON FC FUNC_-
1[TWy—AUDIO MUTE FC L FUuNC_-
s[Twy—12S SCLK FC FUuNC_-
2[Tmy—125 WS _FC FUNC_-
2 [Ip—125 SDO_FC FUNC_-
[Twy—DB_PWR UP_FC FUNC_-
[T INT FC L FUNC_-
2[Ty—DB_INT_HPD_FC FUNC_-
1[Iy VIDEO ON FC FUNC_-
2Ty YSYNC_FC FUNC_-

17 GROUND TESTPOINTS NEAR J2725

TP

NC AND NO TEST NETS

FLIP SIDE PCI BRIDGE AND USB CONTROLLER MOUNTING AND

PCIBR WAKE L

NC_PCIBR WAKE L

TP

PEX8112 EECS_L

MAKE_BASE=TRUE
NO_TEST=TRUE

TP

PEX8112 EECLK

NC_PEX8112 EECS L
MAKE_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112 EECLK

TP

PEX8112 EERDDATA

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112 EERDDATA
MAK]

TP

PEX8112 EEWRDATA

E_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112 EEWRDATA

TP

PEX8112 GPIOO0

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112 GPIOO0

TP

PEX8112 GPIO1

MAKE_BASE=TRUE
NO_TEST=TRUE

TP

PEX8112 GPIO2

NC_PEX8112 GPIO1
MAKE_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112 GPIO2

TP

PEX8112 GPIO3

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112_GPIO3

TP

PEX8112 PWR OK

NC_PEX8112 PWR_OK
MAKE_BASE:

TP

PEX8112 BAROENB L

= TRUE
NO_TEST=TRUE

NC_PEX8112 BAROENB_T,

TP

TP

PEX8112 PCLKO62SEL_L

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112 PCLKO62SEL L
MAK]

PEX8112 PMEOUT L

E_BASE=TRUE
NO_TEST=TRUE

TP

PEX8112_GNT1_L

NC_PEX8112 PMEOUT L
MAKE_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112_GNT1_L

TP

PEX8112 GNT2 L

MAKE_BASE=TRUE
NO_TEST=TRUE

TP

PEX8112 GNT3 L

NC_PEX8112 GNT2 L
MAKE_BASE=TRUE
NO_TEST=TRUE

TP

PEX8112 PCLKO

NC_PEX8112 GNT3 L
MAKE_BASE=TRUE
NO_TEST=TRUE

NC_PEX8112 PCLKO

TP

TP

TP

TP

TP

TP

TP

TP

NECUSB

NECUSB

NECUSB

NECUSB

NECUSB

NECUSB

NECUSB

NECUSB

SMI_L

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_SMI L

PPON1

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_PPON1

PPON2

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_PPON2

PPON3

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_PPON3

SRCLK

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_SRCLK

SRDTA

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_SRDTA

SRMOD

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_SRMOD

TESTEN

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_TESTEN

TP

TP

NECUSB

NECUSB

TEST3

NC_NECUSB_TEST3

TEST4

MAKE_BASE=TRUE
NO_TEST=TRUE

NC_NECUSB_TEST4

MAKE_BASE=TRUE
NO_TEST=TRUE

ROUTING MAKES TEST VIRTUALLY IMPOSSIBLE

[ PCI_PAR
NO_TEST=TRUE

NO_TEST=TRUE

PCI_FRAME T,

[ PCI_IRDY L
NO_TEST=TRUE

NO_TEST=TRUE

PCI_TRDY L

- PCI_DEVSEL L
TEST=TRUE

D NO_TES Y PCI_STOP L
NO_TEST=TRUE

NO_TEST-TRUE
NO_TEST-TRUE
NO_TEST-TRUE
NO_TEST-TRUE
NO_TEST=TRUE

PCI_PERR L
PCI_SERR L
PCI_NECUSB REQ I
PCI_NECUSB_GNT L
PCI_NECUSB_INT L

[ PCI_CLKRUN_L
NO_TEST=TRUE

NO_TEST=TRUE

———————————
SYNC MASTER=MASTER

PCI_RESET I

SYNC DATE=N/.
—
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