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

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

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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34400

32 Pin Fl ex Connector

34410

30 Pin Coax Connectior

JA600

HDM

JA600

USB 3.0
Port B

PG 10

CLK RST SD ECT
R SRk
PG 6 PG 6
Caesar -1V
BCMB7765

J3500

SD
Connect or

PG 6
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BOM Vari ant s

BOM NUVMBER BOM NAME BOM OPTI ONS
639- 1907 PCBA, Rl O, J5 J5_RI O_COWON, EEEE: DL62
085- 2805 PCBA, DEV RI O, J5 J5_RI O_DEVEL: ENG

J5 RI O BOM GROUPS

Alternate Parts

BOM GROUP

BOM OPTI ONS

J5_RI O_COVWDN

COMMON, ENETLOWPWR: NO, J5_RI O PROGPARTS, HDM _3V3_SO: YES, ALTERNATE

PART NUMBER

ALTERNATE_FOR
PART NUMBER

BOM OPTI ON

COWMVENTS:

J5_Rl O PROGPARTS

128S0311

128S0329

NEC alt to Sanyo

197S0450

197s0177

Al't EPSON Xtal

J5_RI O_DEVEL: ENG ENET_ROM
Bar Code Labels / EEEE #' s
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
825- 7753 1 TEXT, LABEL, Rl O, D2 [ EEEE: DL62] CRI TI CAL EEEE: DL62
825- 7697 1 LBL, SERI AL NO, BOARDS, D2 TEXT_| ABEL CRI TI CAL EEEE: DL62
Modul e Parts
[ PART NUMBER | QTY | DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
Programmabl es - All builds
|
|

197S0451

197s0177

Al't NDK Xtal

SYNG._NVASTER-MASTER

SYNC DATE= MQST;
—

BOM Confi gurati on
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Functi onal Test Points

USB PORTS

PP5V_S3_RTUSB_B_F
[—IRE USB EXTB F N 10 14
[ IRE USB EXTB F P 10 14
TRUE GN\ND

<

POVER RAI LS
Eo—me PP3V3_S3 s7o
e PP3V3 S4 s7o1

e PPS5V_S4 5910 13

NO_TEST=TRUE
USB3_EXTB TX P 101
USB3_EXTB TX N 4101
USB3_EXTB RX P 4101
USB3_EXTB RX_ N 4101
USB3_EXTC TX_P

USB3_EXTC TX_N
B3_EXT P

USB3_EXTC RX_N

USB3_EXTB_TX F_P
USB3_EXTB_TX F_N
USB3_EXTB_RX F_P

USB3_EXTB_RX F_N

TrUE HDM _DATA CONN_P<2. . 0>

TrUE HDM _DATA CONN_N<2. . 0>

TrUE HDM _DATA P<2..0>

TrUE HDM _DATA N<2..0>

True HDM _DATA C P<2..0>

00 00 00

True HDM _DATA C N<2. . 0>

13 14

13 14

12 13 14

12 13 14

912 14

912 14

—
SYNC NMASTER= M’-\STER
U

Functional / |ICT Test

SYNC DATE= MQST;
—

d} Appl e I nc.
®

BT RE OV

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

il

7 OF 109
4 OF 15

|

2




210054 PPOV_S4 = MEE%\%QWES_—;WW a5 o1 s _PP3V3 ENET EgEr ral ILPS3V§ ENET cren
L P’;:SN\E/O(§4W DTH=0. NAKEiBASE—TRL]EA A %ﬁ%ﬁgﬂ;ﬁﬁg g W
_ PP5V 4 P — PP3V3 ENET -
o754, PP3V3 S4 — PP3V3_S4 _ vsres s we7s PPLV2 _ENET = Mﬁh\éﬁ—@‘&&& W srem
M NERESR-W BTFED: 3 WV ek BRee=True NEES 50
| e Sl T _ debhe
— PP3V3 4
wersq PP3V3 S3 — PP3V3_S3 o esreum
N = WM NERESR-W BTFED: 3 W Wik Base=1Hue
PP3V3_S3 _ isTo
PP3V3_S3 isrom
PP3V3_S3 isrom
PP3V3_S3 isrom
PP3V3_S3 isrom

s _PP3V3_HDM — o  PP3V3 Hi _
- Y N’hﬁ&*ﬁ éﬁﬁg:é W VRkL Sroe-THue

— PP3V3_HDM s 12
— PP3V3_HDM
1.5V Rail
12os _PP1V5_SO — PP1V5 SO 5012
VRkL GReE-ThE
— PP1V5_S0 so 1
— PP1V5_S0 o1

p— —
SYNC NASTER‘—M’-\STER SYNC DATE=NVASTEH
e ——— —
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APN870- 2451
Pogo pi ns

SHI900
POGO- 2. 3CD- 5. 5H SM LON FORCE

-©

SHI01
POGO- 2. 30D- 5. 5H- SM LOW FORCE
M

-©

SHI902
POGO- 2. 3CD- 5. 5H SM LON FORCE

-©

SHI903
POGO- 2. 3CD- 5. 5H SM LON FORCE

-©

APN806- 2500
can shield

i—————i $904

SHLD-J5-USB- Rl O

AP -
(Qggéﬂ%%g%i

I ] s

SHLD- J5-H

N

)
APNO98-1457

SMI' GND connuity test pin

T,900

TP- 1PO- TOP

Unused et hernet sj gnal s

ENET_MDI _P<3. . 0>

ENET_NMDI _N<3. . 0>

— NC ENET MDI _P<3._ 0>
= AREBASE=TRUE —NO TEST=TRU

—BASE= T TEST=TRUE
¢ NC ENET _MDI _N<3. . 0>
== VAKE BASE=TRUE ~NO _TEST=TRU

s NC ENET OWAKE L

— ) 3
—— NC ENET WAKE L

.s NC ENET_MEDI A_SENSE.NC_ENET MEDI A SENSE
— %, — NAKE_BASESTRUE NO_TESI=TRU

e
e

ss SYSCLK CLK25M ENET— SYSCLK CLK25M ENET 6
= = WARE BASESTROE T

APN: 998- 3975

TH900
1TH-NSF’

SL-1.1X0. 45- 1. 4x0. 75

TH NSP
1

SL-1.1X0. 45-1. 4x0. 75
TH902

TH-NSP
1

SL-1.1X0. 45-1. 4x0. 75
TH903

TH-NSP
1

SL-1.1X0. 45-1. 4x0. 75

TH900/ 1 for USB can gnd sl ot
TH902/3 for HDM can gnd sl ot

—
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SD CARD 3. 3V OVERCURRENT PROTECTION CHI P W TH ACTI VE LOAD DI SCHARGE

TPS2065-1 (1.0A LIMT) HAS ACTI VE LOAD DI SCHARGE SO R3500 | S NOSTUFF.
( ) DETECT | SOLATION CIRCU T
woos PP3V3_ENET
CRI TI CAL
U3500 o0t R3510°
TP2065: 1 10K __ PP3V3_S0_SWSD PVWR 100K
' A - wth D
2 lino DN aurol 8 5402 PP3V3_s4 262 5
wiass. PP3V3_S3 3 i oot 7 i PP3V3_SO_SW SD PWR , wasrea =
aurz| 8 £ = SDCONN_DETECT
35353004 mﬁﬁ@ﬁfd@?&&i‘ iy '\gS ’
s _ENET_CR PWREN 4 o5 SDCONN o L CRI TI CAL NOSTUEF VOLTAGESS. 3V SS K15FV p|s CRI TI CAL
p—=—"—"—"——" (1 C3502 |1C3503 |'R3500 Sop- VESM HE |
R T CAL o B R R0 e ]
1 1 . t)

LEB300 [1E8RO1 2585 2 5 ceR < g bl R3534' .

= 1 = St b2 PLACE_NEAR=U3530.473,51h e
Z &k 2 345 c=rm w8l ENETLOAPVIR: YES , N_DETECT_L 2
-> TO ENET CHI P 4022 FROM CONN - >
L SD PWR EN SAK R, R3g32 =
1w es PPIV2_ENET L > P1V2_ENET_PHY R,

DETECT- CHANGED PCH GPI O LATCH CI RCU T il

o7 s PRAVES3 DLY bl ock is 20ms noni nal
ENETLONPWR. YES When ENET_LOW PWR deasserts, RST_OUT# Supervi sor & CLKREQ# |sol ati on
" deasserts for >80nms, then asserts for
1
3510 10ms regardi ess of RST_IN# state. SDCONN DETECT DEBOUNCE, | NVERSI ON, AND
Y b
40§§}1{2 Qherwi se RST_QUT# fol l ows RST_I N# DETECT- CHANGED PCH GPI O LATCH CIRCUI T
’ _Must STUFF R3512 and NOSTUFF R3514 C
ENETLONPVR: Y| en not using K9x back up RESET.
= o CRITICAL 15120754 PP3V3_S4 . ENETLOWPWR: NO - - >power cutoff C IV
VDD R3514 and R3512 nutual |y excl usive ENETLONWPWR: YES--> C- 1V in | ow power node
U3511 to bypass reset |ogic C35301: °
0. 1UF 3| crRITICAL
SLGAAPO14V ENETLONPWR: YES é g
TORN R3514 35 2>
s ENET_LOW PWR 2 |LowPWR 8 Platform (PCle) Reset Yn30
RST | RST_out* SLG ENET_RESET_OUT_L ENET _RESET L oy s = SLG‘_lréFP,SJZgV
L c - &ﬁf/w“ s 15 PP3V3_ENER , SD_RESET L 2 W
,_ENET_RESET_L_R 3 fRsTIN g SENSE RESET
6 |oer 40 ENETL - NO , P1V2_ENET_PHY R : 1 3 ENET RESET L R,
e G REE) @l 8\ ‘R3512 R3533 ENETLOWVR NO ]
) —
DET,_\CHV;K(I); , 2% e SD PWR EN 1 Y 72 SD PWR EN SAK R 7 | en DO—DC ol o SD CLKREO L .
2o NC %;E‘é’ s JENET_CLKREQ ISCL#}E"XV 8 |IN I Pul | -up provided by SB page.
402
GN\D R . SDCONN_DETECT L 4 ?EL)_IN D s SDOONN STATE CHANGE
" —"——Ij |: .
? FROM SD CONN - > DET_CHANGED* -> TO PCH GPI O
THRM
GN\ND PAD
L DLY bl ock is 20ms nominal w =
*Note | ogic inversion of K16 connector.* B
Input to G 1V should remain active | ow New part SLGAP029V ( APN 343s0563)
0. ENET_CLKREQ ISOL L — ENET_CLKREQ I1SOL_L 7
SD CARD CONNECTOR MAKE_BASE=TRUE
CRI Tl CAL
516- 0248
J3500
SD- CARD- J5
CRI Tl CAL F-RT-TH —
L3500 3
| 47NFF 1. 30HMoa02 EDY s ) )
B SDCONN CLK R3579 331 2 Bo1/ 20w ME_ 201.c SDOONN CLK R 1 r‘m\ 2 g N CLK R L D o J5 connector different from K9X connector which was CARD | NSERTED = OPEN
SDCONN_CMD R3O0 1 205%1/20W M 201 .« SDCONN_CMD_R 15| o
1 a@m SDCONN_DATA<O> R3571 33 ﬁ,vv\,““z 5%1/20W ME_ 201 .« SDOCONN_R_DATA<O0> 715 |oato (CARD | NSERTED = GROUND)
1 o CE SDCONN_DATA<1> R3572 33 LA, 2 5%1/20W NE 201 .« SDCONN_R_DATA<1> 8 5 |paT1 CAESAR- 1V CARD DETECT | S PROGRAMVABLE, BUT A Sl LI CON BUG
14 8By SDCONN_DATA<2> R3O /38 33 1 2 5%1/20W M 201 1« SDCONN R DATA<2> 9 5 |pat2 MAKES THE ACTI VE- Hl GH CASE UNUSABLE.
TR e SDCONN_DATA<3> R3S /4831 2 501/20W ME_201 .« SDCONN_R_DATA<3> 10 | cor ot
1 0By SDCONN_DATA<4> RSO /7O 3371 2 50%1/20W ME 201 1« SDCONN_R_DATA<4> 19 5 | paTa
TR e SDCONN_DATA<5> R39/06 331 2 5%1/20W ME 201 1. SDOONN_R_DATA<5> 1 | pars
1 B SDCONN_DATA<6> R3S/ /( 331 2 5%1/20W M 201 1 SDCONN_R_DATA<6> 12| 5 | paTe
TR e SDCONN_DATA<7> R395/8 33 1 2 5%1/20W ME 201 .. SDCONN_R_DATA<7> 190 | parr
7 SDCONN_DETECT L - o000 o 1 2 5%1/20W M 201 SDCONN_DETECT L_R 140 | caro, peTECT Sw TER=R O _BEN
CARD_DETECT_GND
i SDCONN_WP 10 | v e PRoTECT W D READER CCJ\INECI OR
7 PP3V3_S0_SW SD PWR 45 |voo IO =
NOSTUFF el
1 C3571 , NERTUEE 115 s pin d} Appl e Inc. I,m.m_l_
e 1 o " O |SHLD_PIN ®
2 ‘%M T °¥M S | SHe-PN NOTI CE OF PROPRI ETARY PROPERTY:
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BCVB7765 ENET SR pins are internal 1.2V switching regulator. See note for SR _DI SABLE bel ow.

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON If disabled: Ckay to float VDD, VDDP & LX pin. VFB nust always connect to =PP1V2_S3_ENET_PHY.
I f enabl ed: VDD/VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
34350591 1 D2 57100, SO CNTRU ONLY. B0, GFN 8x8 13900 CRTICA Special Star routing needed on these pins. Decoupling on Pg 37. PP1V2_ ENET 57811
222 1 -T
.. PP3V3_ENET mMA (1000base- T, Caesar V)
281mA (1000base-T nmax power, Caesar |V) VDD for Card Reader 1/0
PP3V3R1V8 _ENET LR OUT REG
CRLTI CAL ’ E— ENET SR LX .,
900 Internal 1.2V Swi tching Regul ator pins.
FERR- 600- OHM+ 0. 5A _ PP1V2 ENET ;0w CElaTé%L
4 1 2 PP3V3 S3 ENET_PHY XTALVDDH FERR- 600- OHM 0. 5A D
su TR WETHES: 2 Th 3900 i PP1V2_ ENET_PHY_ AVDDL 1 2|
0.1 NEER W, OTH=0: 2 m SM
xor ghEl 2 39211 |:c3920
CE'3T' 8‘%‘- 0. 1} %,—— - ‘g‘oo”UF Fr om Br oadcom
FERR- 600~ CHIV+ 0. 5A = X5R- CERM 2 2 XSEQ_ CERML CRI Tl CAL For SD-Only, can renove C3931, C3930,
01 1 a L3925 C3921, C3920, C3910, C3911, R3910 TBD, R3965 TBD
4 1 2 __PP3V3 SBDT'I_EcNEI PHY_ Bl ASVDDH FERR- 600- OHM 0. 5A ’ ’ ’ ’ ’ o
SM R@g%ewg;z puy _L1C3905 = PP1V2 ENETZPHY. PCLEPLL 1 > | For SD-Only, RIO renpved C3930 as space limted
) 0. 1UF - 12 mm SM
i % VOLTAGE=T. 2V
2 6l ceru c3926:  |1C39
CRI Tl CAL 0201 1 [; 400 UF
L3910 = V2 2 bodv, CRITI CAL
FERR- 600- OHM 0. 5A X5R GERY 31082' CERML 13930
) 1(YYY L2 _ PP3v3 S3 ENET_PHY_ AVDDH FERR- 600- OHM 0. 5A
SM - 2 =
VDA 2 W pag1r] 13910 [1c3911 PRIVZ ENET PHY GPHYPLL 1 (YY1 2 4
4. 750 ?gg/,;lUF ggg%UF NEER WD 12 mm
1/2 2 X3k, CERM 2 X3k, CERM C39311:
280, 0361 0361 0.10F =
X5R- Y 2
- - 01
BRI T bt >
R3?4%OK 4Rs79K41 C:§971é C:39UJ;56 CRI Tl CAL
13 %, ’ G?Lé% ?82//} 2| & 5| ~[R8[S] I 28] < 2 3|25 S| 8| @3 C3936 1 1C3935 LR OUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
Y 2?}_\/ i,é ow X5R- CEl 2 2 X8R CERM i chi
N ¥ A 5361 - N— § X @ = — % % the card reader on-chip I/0 C
2| |2 AVDDH g oo S g 8 AL 8 E i XSR pER 2 2 88 Connect only to U3900 pin 20.
4 0 s 1 oy
'R3942 .. % g o g 0 3 4 — PP3V3RIV8_ENET_LR OUT_REG
C3950 1K = T K [ = - =
0. 1UF %6, ouPur T ent " 1
149 (T} PCl E ENET _D2R N 1 2 Z’él Rlersn tslt 29 c & =
1
8% C3951 ’ u3900 < PP3V3R1V8_ENET_LR OUT_REG
X5E SV!ERM 108 ENET_VMAI N_PRSNT 58 [VMAI N_PRSNT (1 PD) BCMVB7765B0 TRDO_P| 40 NC ENET_MDI _P<0> s MAKE_BASE=TRUE
5o i QFN- 8X8 TRDO N_41 NC ENET_MDI _N<O> 3 M NoRERR-W Bﬂ:ﬁg'% m
2 _ :
o P B ENET 2R P Y L—‘ u| POE ENET_DPR C N 27 |POE TON Tro1_P_24 NC_ENET_MDI_P<1> . | VAt 0 mm
N | POE ENET D2R C P & 28|PCE XD P TROL N 43 NG ENET M N<l> . 1C3970 (1C3971 |1C3972
C3955 "6 .| PCIE ENET R2D P o 33|bgERDP TRD2_P) NC ENET_MDI_P<2> o 4 7UF ——0 TUF - 0 1TUF
0. 1LF .| PCIE_ENET_R2D N o RO CRLTI CAL Troz_N_47 NC_ENET_MDI_N<2> : ol T Tl
10 PCl E_ENET D P 112 - L TRD3_P|_50 ENET | P<3> R K5 CERWL X5k CERM X5k CERM
10% 19 T PCl E CLK100M ENET_P - 31 |pcl E_REFCLK_P TRD3_N_49 NC ENET_MDI _N<3> 6 =
o SV?RM %3513&6 o D PCl E_CLK100M ENET_N w30 |PCIE_REFCLK N OM T_TABLE
02 . e - B 5 =
140 PCl E_ ENET D N 1 2 B ENET_RESET L 11 « 8[ GPI 00/ CR_ACT_LED*| 5y NG
m_PCl R2D C H [ S| - PERST*  (1PD) g eloLrRoUT 8 g
R3943 ¥ 7 on ENET_CLKREQ | SOL_L &—3JCLKREQ" (D) GPI O 2/ MEDI A_SENSE| 9 - NC ENET MEDI A SEI\%S
- o NC_ENET_WAKE L 1,\/(5/\/2 i ENET_VAKE R L - dwe (@ NN T e o e SDCONN DeTEcT  SDOOWNDETECT use high | ogic
(See note) 1758w SDEBETECT canljonl y be used active low due to errata. gl <
WAKE# 1 u 7 O ENET_LOW PWR - 4 lLow PWR (1 PD) 1Py CR_ 26 o SDCONN_CMD am o7
- hal 0
21 12 SDCON DCONI 714
Mist isolate fromPCle WAKE# i f PHY BCMB7765_SMB_CLK S |SVB CLK R - = N_ENET_CLK R R398]l’\/\/\/2—5%—%'2m%
is powered-down in S3/S5. Standard BCMb67765_SMB_DATA S=p— 10 |SVB DATA (1PD) CR DATAO| 25 g SDCONN_DATA<0> a7
N-channel FET isol ation suggested. BCVE77 K 66 CR DATAL| 24 gy SDCONN_DATA<1> EH 7
If PHY is always powered then alias ° B77653CL—“TZC:.EE§§$;000LED* CR DATA2| 23 gy SDCONN_DATA<2> a7 B
=ENET_WAKE_L to PCl E_WAKE_L. ° %&3%7765 MOSI 65 ® 2 CR DATA3| 22 g SDCONN_DATA<3> o
. SO LI NKLED S CR_DATA4| 52 g SDCONN_DATA<4>
. BOMB7765 CS L @ 6%]CSY EECLK o oarnal 53 T SDCONN_DATA<5> @@
5 - >— 714
TP_BCMb7765_SPDLOOLED L - 24SPD100LED*/ SERIAL_DO (D) e CR_DATA6| 54 _ gy SDCONN_DATA<6> a7
TP_BCVB7765_TRAFFI CLED L o= 67 | TRAFFI CLED*/ SERI AL DI (00 L ROATAT[ 55 SDOONN DATAS7>  epmy + 1
TP CE L M5 INS L .
. Y K K25M ENET 18 s ME_I NS+ | 59 No M5 (Menory Stick) Insert feature needed.
° W‘?Exg g [c&mv/c&sus,m%@7 Control signal to Iight LED or control SD bus power.
8 o= ~ CR WP | 57 o R3980 SDCONN_WP am
68 DNVB 1K
May not need for SD Onl y RDAC THRM_PAD SR DI SABLE_‘%«/\/\/Z 5% 17 20W  NF 70T
Recconended to keep footprint as backup > l
- ©
PHY Non- Vol atil e Menory =
BCV67765 supports both active-levels for W —

L SR _DI SABLE nust be pulled down to use
internal SR IPD has a race condition.

1MBI T ROM contai ns MAC address, PCle config
info as well as code for Bonjour proxy.
Required for proper PHY operation.

s s _PP3V3_ENET

T RO Caesar |V (ENET) 25M#z Crystal
© 1 C3990
vee — z JLUF
U3990 2 8 coru
MASPEL0 0201 BCM6764_CLK25M XTALO R
« BCOMB7765 SCLK g | 2 |c  ENET_ROM 1 o BCM67765_ MOSI CRI TI CAL
. _BCMB7765_CS L 4 s ’a YZ%((?OGO lmzv|::§ SYNC_NASTER-KO1 ERI C SYNC DATE=107 11/ 201d A
s dw e BOMGITON M SO 3 -s"wMHT ETHERNET PHY ( CAESAR |V)
3 JRESET i g 7 ENET_CLK25M XTALI o I
ves 3RO [IBR2 B h CB Apple Inc. =
~ 2/%0w 2/%0w )
2201 2201 NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: May renpve U3990 after use OTP s s SYSCLK_CLK25M ENET — ENET CI_EIZR?LM XTALI s THE_LNECRIETL ON CONTAI NED HEREI N | S THE

ERTY_OF APPLE

ROP] P
L NOTE: C |-V OTP requires SO pul|l-down instead of SI. TTﬂ?iiﬁ?Z’??ﬁfi%ﬁJfﬁ%“@ DENCE 39 OF 109
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CRI TI CAL
TO RI O FLEX

FI ex Connect or

51650853
AXK732327G
F- ST- SM
( : 33
. o SD RESET L 1 2 PMSLP S3 L 0111213
' D SD CLKREO L 3 gg 4 PMSLP S4 L %
47 o SD PWR _EN s]50le HDM DDC LS OK  mme
D SDCONN_STATE_CHANGE 715 o8 HDM _DDC LS DATA 12
o D> USB EXTB OC L s[5 ol HDM _HPD L ame -
e PP1V5_S0 1 12
13 0 O 14
o ohs 1
1211754 PP3V3_S3 17l & o128 =
1312754 PP3V3_$4 19] & 5120
I 2C HDM RDRV_SCL_CONN __ 21] 5 (22
I 2C_ HDM RDRV_SDA CONN__23| o | 2a
25 00 26
Tt EX] D [ET PP5V_S4 isam
= 29 00 30
1310054 PP5V_S4 ) sl g ols2 T
( ) 34
s 12C HOM RDRV SCL_CONN_ — 1 2C HDM RDRV_SCL_CONN s 12
VAKE_BASE= —
s 12C_HDM RDRV_SDA NI 1 2C_HDM RDRV_SDA
2o HDM _HPD L — HDM _HPD L o2
VARKE_BASE=TRUE —
B4401
BEAD- PROBE,
1100 . USB3REXTB TX P 1
B4402
BEAD- PROBE,
004 USBBEXTB TX N1
1121 PM SLP_S3_L 84403
BEAD- PROBE
1
‘RA400 14100 USB3_EXTB_RX_P
150K B4404
20w BEAD- PROBE
2 1
NOSTUFF 1100 sUSB3_EXTB RX N 1!
B4409
BEAD- PROBE,
e 1204 HDM_DATA C P<2> 1!
B4410
BEAD- PROBE,

14129« HDM _DATA C N<2> !

RI O cable w ||
fromrevb!!|

B4405
BEAD- PROBE,

1412 0 « HDM__DATA_C P<0> !

have pin 1 to pin 1 mappi ng

CRI TI CAL
Coax Connect or
518S0829

J4410
20525- 130E- 01
F- RT- SM

B4406
BEAD- PROBE,

141204 HDM _DATA _C N<O> 1

B4407

BEAD- P
HDM _DATA_C P<1>

B4408
BEAD- PROBE,

141294 HDM_DATA C N<1> !

20
USB_EXTB P - 1 [ ]
1 0gED o
w 10gmy__USB_EXTB N 2 °
o
1410 9 4 ¢OOT} USB3_EXTB_TX P &b va D=TRUE ‘1o
w100 4 qm USB3_EXTB TX_N sTo
GND_VO D=TRUE 5 o
oo sy USB3 EXTB RX P anvaptre] 714
16100+ prmy—USB3_EXTB_RX_N elo
GND_VO O=TRUE 9 o
1412 9 4 M} HDM _DATA C P<O>awn van=Trug 20| 5
w20 g HDM_DATA C N<O> g
SNO_VO=TROE 5| o
1412 9 4 (OOT} HDM _DATA C P<l>ap vaptrE 8|4
w0 HDM_DATA C N<1> TE DY
ONO_VO=TROE 35 T
1412 9 4 (OOT} HDM _DATA C P<2>ap van=TrE 6|4
w20 o HDM_DATA C N2> 2D
GND_VO D=TRU§ 14 s
v @y HDM _QK G LS P w o
112 M} HOM CLK C LS N zg °
wo gy PCIE_CLKIOOM ENET_P 22 g
o o PCIE_CLKI00M ENET N 2 DY

24
o PCIE ENET D2R P 25 g
wormy_ PO E_ENET_D2R N =l
o @y POE ENET R2D C P 28 g
wo o PCIE_ENET R2D C N DS
o
a3 [ |
=1
o
1o
38 o
o

39
40 ©
41 O
o
432 _O

=VASTER SYNG. DATE=NVASTEY
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4

PLACE_NEAR=J4600. 1: 3mm
CRI TI CAL

L4605 .
FERR 150 M 34 Ri ght USB Port B
PP5V S3 RTUSB B I LI M . 1 2 . PP5V S3 RTUSB B F
N BrHo: 375 mm 0603 N BrHE0: 375 my
hesY : hesY :
46051
0.01yF
<P
C.{EM 2 CRI TI CAL
402
3890
= Toigcos " D
1 0@y USB_EXTB N 1YY Y L4 USB3 Connector APN 514- 0804
p— CRI TI CAL
s USB_EXTB P 2 (L ush3 0. s
USB2 commpn choke 15550583 F- RT-TH
1
.- .USB_EXTB F_N 2 [OVS
14 .USB EXTB F_P 3 oD+
4
OGND
USB3_EXTB_RX_N 5
149 4 COOT} OSTDA_SSRX-
o+ om—USB3_EXTB RX P 3 OSTDA_SSRX+
OGND_DRAI N
8 _—
3 OSTDA_SSTX-
GN\D VO D=TRUE GND VO D=TRUE ! 10 OSTDA_SSTX+
. CRI [T1|CAY 2 SZTGT(I)(_‘iAL 2 SZTGT(IJ%AL T1[OSHD
2| 5 3| 4 OSHLD
USB Port Power Switch s+ > USB3_EXTB TX_N CRER DA60L s 4603 .. 7] Do
149 4 TR USB3_EXTB_TX_P 6lVBUS TSSLP-2-1 TSSLP-2-1 13l 5sHD
wess PPSV S 1JaND 1 GN\ND_VO D=TRUE 1 GN\ND_VO D=TRUE 14
RTICAL| 46001 |+ ca691 L A5 L2 oy 2 e to
220UF-%%I\6/3—|6M4— 10— = %tV CRITIHCAL D4600 ESDOP2RF- 02LS ESDOP2RF- 02LS 16 g
A= — 6 }{2 5 }; RCLAMPO502 TSSLP-2-1 TSSLP-2-1 17
& 2 &5 S5 M u4600 SLP1210N6 o
SRS TPS2557DRE 1 1 N DS
=z Pans C
= B I N_O oaut1 = = = = =
3in1 aur2| 7 =
q@USB EXTB_OC L 8JFAULT* 1LIMS__USB_I LI
4 |en CRI T CAL| USB3 TVS DI ODES 377S0104
R4g01 THRM R4600| C46951
s PMSLP s4 L 1’\§JV2 Usp_PWR_EN G pap 22. 1K 105@::
% al o 1/ 260 6.3V,
NOSTUFF X
WY |, MU Raso2: a0, l
gglup lL\//| LACE_NEAR=U4600. 5: 3rm
% 1/ 230 L N UsB_M D
—F o RESO%
1/2&\07\7
- 2‘%:2 e
PLACE_NEAR=U4600. 5: 3mm
limt per port (R4600+R4604): 2.19A mn / 2. 76 A\ax

Current

U4600 Port C is del eted,

only keep dunmy USBC connect or

for PD

SYNC _DATE=07/01/ 2011

—
ISY’\C MASTER=RI O BEN

Ext er nal

USB Connectors

d} Appl e I nc.
®

g
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13120 PM SLP_S3_L

Stuff R7920 & R7921 force ENET switch al ways on
and connect ENET_LOWPWR to GPl O i nstead

197 SD_PWR _EN 1

ENETLOAPWR: YES
R7922
2 ENET LOWPWR T

5%
1/16W
M- LF

402

State SMC_PM_G2_ENABLE PM_SLP_S5_L PM SLP_S4_L PM SLP_S3_L
Run (S0) 1 1 1 1
Sl eep (S3) 1 1 1 0
Deep Sleep (S4) 1 1 0 0
Deep Sleep (S5) 1 0 0 0
Battery OFf (G3Hot) 0 0 0 0
3.3V ENET Switch
120754 _PP3V3_S3
U7920
TPS22924 PP3V3_ENET 5781
a2 &P AL
ENETLOAPVR: NO B2 | VN vour([Br Max Current = 0.14A (SD only)
R7821 CRI TI CAL
197 (TR SD_PWR EN 1,\/5\W/\/2 SD PR EN R 2 [on .
1/ 16W
E,\“E?EL;W ves 0791%9 1 3 Part TPS22924C
’ o —— Type Load Switch
R7920" o8y~ P
9 B R(on) 18 nthm Typ
WE? \ 50 mChm Max
4922 £ Max Qutput: 2A per IC

11 8708

CAESAR |V 1.2V I NT. VR CMPTS

ENET SR LX

PP1V2_ENET

57811

57811

CRI TI CAL
L7940
4. 7UH 0. 8A
PP3V3_ENET 1 Y 2
PCAA031B- SM
g7eg2 | gron
p— %qo‘/ pu— 83/’
? ok ? 361 R
-4 CRI Tl CAL
B C7943 C7944

1

W - gl
W

—
SYNC NMASTER= M’-\STER
PR T

Power Control 1/ ENABLE

SYNC DATE= MQST;
—

d} Appl e I nc.
®

BT RE OV

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

il

79 OF 109
11 OF 15

|

2




8 7 6 5 4 3 2 1

max 1.5V current <400mA max 1.5V_VDDRX current <180mA
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON rraTX 3.3V current <30mA max 1.5V_VDDTX current <200mA
15580731 2 FERR BD, 60mCHM 0402 L9700, L9702 CRI TI CAL anr_]rgél:E max 1. 5V_VDDTA current <20mA
L9700 L9700/ 2 DC nmax 60npohm
33851089 1 HDM REPEATER - A3 w9700 CRI TI CAL \QJN 10- G 1A
mm
12 o PP3V3_HDM PP1V5_HDM _YDDRX NLT NEWDTH= m_1 2 ___PP1V5_S0 o1
it o
PLACE_NEPR=U9700. 11: 5mm PLACE_NEAR=W9700. 37: 5rm PLACE_NEAR=U9731O.C1:§:7'—'>nOTT11 PI 1()Ec:é\lE7A(R)=(L)J9700. 40: 5nm oLt L 1200HM 25% 0. 45A- 0. 24DCR
1 C9/17u(g7 1 C9971(L)J(F3 L (})8-0/01UF %‘%F Moﬁt@%&wéﬁﬁ&ﬁ L —pp1vs mom oA Y Y Y2 PP1V5s_SO o D
p— 7S —— Yao T, 16V <\ - 0402
- 2
2 % . CERM 2 g%}{cem ? &3 e 8361 1 C9704 Jicg705
0201 0201 4 éJF
3 > %-’ k)
— )
= VooTA o VaBLE
Hi DATA_C P<0> 713 1|2  BKSSAFRRRRe- o smm 1s HDM _DATA_LS_P<0> BRLVS _HUM L9702
0. 1UF % XoR- CERM 0201 \@:‘NTQ%(%?BTH: 5 1200HM 25% 0. 45A- 0. 24DCR
wosm—HDM _DATA C N<0>  CO712 1 II_%W_@‘&EV%EA&%G‘%“‘ Smm 1w HDM _DATA LS N<O> R-CPNEWBHHES: 2 MR pp1vs HDM  vpDTX 1 (Y YY) 2 PP1V5 SO oo
0‘ 1UFI 0 X5R-CERM 0201 0402
Y T, ZABLE 1C9702 1 C9703
HDM _DATA C P<1> CO715 1|2 BSR4 s 1 HDM _DATA LS P<1> K
E 0. 1UF| o X5R-CERM 0201
1 2 PLACE_NEAR=U9700. 5: 5nm 14
10 gmy—HDM _DATA C N<1> Cg?%.‘lwpl SO - HDM _DATA LS N<i1> a5l «lel @ ii
M ™
HDM _DATA C P<2>  C9717 L BRGS0 12 5 « HDM _DATA LS P<2> E EE 5 AR
m 0. 1UF AOR- CERM 0201 S8 §58 5§ §8°8
o N<2> 71 SHRR0- 2: st 14 H DATA_LS_N<2> u9700
0. 1UF ¢
PS8401A- A3
6 |\ pop ouT_pop| 25 HDM _DATA P<0> 41 14
T FMELE AR C97%11u;1zlllu°o ERA e T e u HOM_CLK LS P 7] 1N _oon N our_boy 24 T _DATA_N<O> g‘“ “ NOSTUFF
somHOM _CLK C LS N C9710 1 BACE MEAmnzo0 1 o 1w HDM _CLK LS N 4 |inD1p our_p1p| 27 HDM _DATA _P<1> o 10 1 RO704
0. 1UF ! g 3 PLA 8 5 5 |iINDIN UT_D1N20 HDM _DATA N<1> oo « 12 1 ) 1/6/7\;.\/2 PMSLP S3 L o
s _PP3V3 HDM ’ 1] N o2p out_derl80 HDM _DATA P<2> i e WE 11 2005% S01 B
L a oD
'RO710 1RO711 2 |1 N D2N our_p2i 22 HDM _DATA N<2> oD ¢ 10 1 1 C9F724 PP3V3 H cu C
2. 0K 2 0k~ |'R9708 ['R9709 9 |in ke Ut exp| 22 HDM _CLK_P - 0%,
9 9 4, 7K 4, 7K C - o> 2 % *R9700 'R9705 *RO706
Ifeow Jfeow 0w 20w SR uT_ot 2L HOM_CLK N o = i 0361 4. 7K 4.7K 150K
5201 ,201 . Qgél REXT LS 18 | mexr T 1P 36 LS PWR DWN L 1 ow i ow M:zuw
. | 2C HDM RDRV SDA CONN | NOSTUFF NCSTUFF|® NOSTUFFE |* NOSTUFF 14 | oocaur soa_crL o e aoral 22 LS CFG | 2C ADDRL 56 i A
D5 5 DM RDRYV_SCL_GONN 3 i'PB ISOK NOSTUFF NOSTUFF
' D DCI N_EN/ SCL_CTl o 1ok SET 34 LS | SET
PLACE7N9R344UO 6 10mm . 8
AR 00A & Rk 400,21 10mm e e 2SS N e 1 2C G Mok CFG=L, HDM 1D disabl ed
ACE_NEARSJ4400. 23: 10M o "1 EN=H, 12C control node . _[EQ | 2C ADDRO 1; EQ 12¢, a00R0 CFG=H, HDM | D enabl ed
1
» PREQ PRE | b 180K I SET= L, output swi ng default
sm—HOM _DDC LS CLK 38 | &a_src | PU SCL_SNK|_32 HDM _DDC CLK 5V oD I SET= H, output sw ng +13%
sy HDM _DDC LS DATA 39 | spAwSRC | PU spA_snk| 33 HDM _DDC DATA 5V D ISET= M output swing -13% e
DDC_CLK/ DATA can be programed to 1.2K, 1.5K or 3.5K HPD_SRG g g %glwn 1sotHPD_SNK|_28 PD# =L, PS8401 power down
PD# =H, PS8401 i | d
R9808/ 9 need chracterization to confirm oo 2 I'n nornal node
| 2C_SDA/ SCL al ready have pul | up in M.B dlm| ¥ DEFAULT 12C = OxCC (wite) / OxCD (read)
R9722
HDM _HPD SNK R 1,2, 2 HDM _HPD_SI NK am s
M1/ 20W5% 201
150K PULL-DOWN |'S BU LT I N PS8401. B
12 s PR3V3_HDM
*R9730 'R9731
3,7 4,7
. 20w 20w
HDM 3.3V_SO Switch e R
HDM _3V3_S0: NO HDM HPD 5.0V to 3.3V Level Shift NOSTUFF £ | 2C ADDRO ..
RO9742 PREQ 12
wo7s. PP3V3_S3 1 2
HDM _3V3_S0: YES MELE gy, 1/16W o5 PP3V3 S4
o L\ L TG PR, Sramm I 2C control enabl ed when R9702 is stuffed
C9740 ) 9720
HDM _3V3_S0: YES (£ - LUF - )
o U9740 2 g - CERM | 2C_ADDRL 1 2C_ADDRO 12C ADDRESS(W R)
b TPS22924 ppays out 6361 Oxac 4D (et aul 1)
= B o[ U9720 : :
HDM 73}*%3)7752655 T B2|)viNn  vour([B1 SNTAAHCIG00 5 _ = . . " ox5Q 5D
CRI TI CAL
112 11 0 i PM_SLP Lin 92 H EN @l ° @mHOM_HPD L “dfy , HPD sink H gh: 2.0V-5.3V " L oxod D
ey NOSTURE ap B HPD sink Low 0.0V-0.8V
VE-LF C9714b?:_ 1 g Part TPS22924C PLACE_NEAR=J4400. 12: 10nm 3 1RO720 il H OXEC/ ED
619~ Type Load Switch %Z%%@ A
CERM
402 R(on) 18 mChm Typ = M
—;_ 50 mOhm Max > NOSTUFF HDM SHI FTER
L Max Qutput: 2A per |IC L Aple I nc
PM SLP_S3_L pull down on csa 44 o p :
Max Current = 30mA (HDM 3V3_SO0 only)
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FCLLONI\G
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3

HDM spec al | ows 55mA

OM T_TABLE Switch cuts off at 100mA to 200mA
L CRI TI CAL
L9890/ 1/ 2/ 3: 15550726 1y caL 3. ONH+/ %8261\%. 0. 45A
89 w HDM _CLK_FLT P . LYY Y L, HDM, CLK_CONN P, ., %%?95%
35- CHMVE 50MA 0201 SOT- 23
110054 PPBV S4 .~ o 1 6 PP5V_HDM _DDC FUSE,
o —HOM_CLK P S0 C9860 L 9861 l 'R9864 e " o TR WS s W
R98601 4 1 2, 9PE 26 9PE 220 iLMs_TPS2553_ILIM - RECR- :
. . 1%
2V 2 2 2 1/ 20w 8001 19802 o a
0.5 @ Gy @ G5ey! i 221 JLUF 3 JEN FAULT 'R9802|(: c9803
NOSTUEE zg"\f; L OMLTg_gg':BLLE e PLACE_NEAR=J9800. 10: 4nM ysg. CEQ%{Q 2 A%g P i“D 95. 3K _LC %&gp
120w T \
14 12 13 14 2
1BV _CLK_N PLACE NEAR=J9800. 10: §mm 3 ONHW 0. 45A HDM _CLK_CONN N = l 220 8 78850
. 1 5 ) — . — = VOLTAGE=5V
PLACE_NEAR=U9700. 22: 4nm . DM _CLK_FLT N 0201 DO811 = Hom MD 400- OFM EM M NRENE-W BFHES: 3 MY
LR CRI Tl CAL R?80K1 gRSQ%CKM LYY Y L2 PP5V_HDM _DDC CONN ,
09862 : CS2380§3'3; 1 . e e.PP3V3_S4 1 200K, Tps2553 EN o Sm1
ot ool 2 m b = 1 9830
@G o5 0201 2| @ Pl Rglglgo L go10F
= = ] 3 15109054 PPBV_S4 2 Afel HDM _OC L | > gg
il S . ~| (2222 2222 4 335, CERM
o999 9559 Qi 1
.| § m[; 8885 884858 - =
2 o PREY RYERE J9800
OM T_TABLE gaaz 22212 HDM - 35
GND_VO D=TRUE L9862 mMmMmmMm mmmm CRI TI CAL F- RT- SM
3. ONH#+/ - 0. 2NH- 0. 45A .. _HDM _DATA CONN P<2> 1 2
1413 4 O TVDS_DATA2+ | X O
CRI TI CAL . HDM DATA FLT P<0> LYY Y2 G VO D=TRE HDM, _DATA_CONN_P<0> 12 1 115+ _HDML_DATA_CONN_N<2> El Digiyagting T e o4 HDM _DATA _CONN_P<1> , .54
GND_VQl D=TRUE 3L%-§/l209#\ GND_ VO' D:TRUE (‘%lglva D=TRUE GND_VO D=TRUE 2o TMDS_DATAL_SHLD TNDS_DATAL- O g HDM__DATA_CONN Nel> s o
it 12y HDM _DATA_P<0> T 20 B8e8s L0 1124 HDM JDATA CONN P<0> 7 Lo e o s e o0
GND_VOl D=TRUE VAV / 20 — 2 R9865 1415 « _HDM DATA_CONN_N<O> 915 rroe oaeo. hos KO 10 HDM _CLK_CONN_P 13
A s 4 1 + EM w39 3 220 11 | 5 rvos ak sio - 12 HDM _CLK_CONN N 13 14
RO861 _ D_VO D=TRUE .y EM > 1w e N 50 S CLK_ DS oLk O
15 GND_val D=TRUE 201 £y e 5[0 RSO0 HDM _DDC_DATA_CONN
NOSTUFE 1/2 3 2 - = Q\/L TABLE 2°"GND_VOI D=TRUE w5 HDM _DDC CLK_CONN o sa SR 1
GND_VO D=TRUE - PLACE_NEAR=J9800. 7: 4mm 17 | o boo ceas HEG ao 15V PURO
e GND_VOl D=TRE 2 - 3. ONH+/ - 0. 2NH- 0. 45A - s _HDM _HPD_CONN 19 | 5 vor_pLus peTeCT -
m FDM _DATA_N<0> GND_VOID=TRUE ; ("Y7Y"Y| 2 GND_VA D=TRUE FDV _DATA_OONN _N<O0> « 1 1 B - PLUG. )
— : 14 _DATA FLT N<O> 020 1 20 I 21
PLACE_NEAR=U9700. 25: 4nm HDM aleb T NE0>. 201 oetRU R ren s
PLACE_NEAR=J9800. 7: 6mm 9866 - C;9089 L! 24 ]\ oa | 05| 25
+170. 25PF + 0. 23pF 26 | o6 a 1 7| 27
=1 e gt J5 HDM CONNECTOR [=sio: 32 (&
| G830
= = APN 514-0815
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON = = Fao)é O(\I:urs r eﬂt <7TmA
X onm
15251605 8 IND, 3.8nH, 0201 L9860, L9861, L9862, L9863, LIB64, LIBES, | 9866, L9867 CRI TI CAL
APN 376S0974 VOKTAERSY, o
WLI NI:\W DTH=8 W
2 o P5\
PP5V_HDM _DDC_FUSE
OM T_TABLE NOSTUFE
. 1
L9864 R9850 1 C985
NV B SR+ - 02N 0. 45A 220K — gplUF
M 1 2 G\D VO D=TRUE HDM TATEONN P<1> , ;. o % 4
CRI TI CAL HOM DAT(:D TaTD:_'::Ul:' m l : o[ 1hzow RO851 ? B35 CERM
GND_VOI D=TRUE GND_VO! D=TRUE S ENABLE HDM DDC SO R 2 ENABLE HDM _DDC SO
i« o HDM _DATA Pg1> £9891L, 9868 ! 9869 1R9866 LA
M GND_VO D=TRUE TS +/ 0 QEM +/ 0 QEM 220, '\%850 1/’\%:8W
R9862* = 1 DeTRUE I I 150w SSMBKLSFV  pls CRI TI CAL 201
?/02‘1% ——— _ G\D_VOI D=TRUE 22%\p_val D=TRUE
3 2 R= .44
NOSTUFF 20, e PLACE_NEAR=J9800 mm
2+ D -VO TR - OM T _TABLE ciae maus M N-KERR-W BFHES: 4 W FERR- 470-
i HDM _DATA_NS1> PLACE_NEAR=J9800| 4: 8mm QD VOD-TRE | 9865 HDM _DATA_CONN_N<1> PESY HOM, PG S s
PLACE_NEAR=U9700. 27: 4nm 3. ONH#+/ - 0. 2NH- 0. 45A
«[HDM _DATA FLT Nel>g 1YY Y| 2 GENVODTRE CRI 7ICAL 1 C981%%
G\ND_ VOI D=TRUE 0201 O VAT=TRG posdo R9810* 1R9812 ?837(’)
G c9871 : R EEL LT
1
T el o 3538 2333 ST ¢ & +
0
* 2 g 55'ss 555's PLACE_NEAR=J9800. 17: 4nm FERR: 470{ G4 215M 1, 50 R9g11
= ey 3
.| < o= FRYR RERR .» _HDM _DDC CLK_CONN - 1(1021011}2 HDM _DDC CLK_F LAAN2 HDM _DDC CLK_ 5V
5 + Y
S gaag 22232 111 PLACE_NEAR=46100. 5: 6nm 1Z6w
‘\ 5 E ; mMmMmMmMM mmmm C91.88PE e CRI TI CAL Py
= @ (e Lo L9811 FeRrr-470- GHM 215MA- 1. 50HM
OM T_TABLE a " weo- 835 2 813
@OV DTRE | 9BE6 | . _HDM _DDC DATA CONN -— ! 2 HDM _DDC DATA F 1,33 2 e—pH DM _DDC_DATA 5V .
- 0201 )
3. ONH#+/ - 0. 2NH- 0. 45A PLACE_NEAR=9800. 16: 4nm |, C9813 CRI T1 caL PLACE_NEAR=J46100. 5: 6mm 156w
CRITICAL | 1DV DATA FLT P<2> , 1YY Y )2 OB VIDTRE HDM _DATA_CONN _P<2> ., ., ., 1 S5 L I8AT 1
DM DATA pags O OTRE L9892 G\D_VOI D=TRUE 0l a0 ya eTae T o FERR- 470- OHV 215MA- 1. 50HM R9814
‘I SHosy; Cc9872 1 L 0_Va D=TRLE .+ _HDM _HRD CONN by 2 (YYY)1L _HDM _HPD F NV HDM _HPD_SI NK L
REEY . : WE: " % R3867 o
0.9 — VoI D=TRUE -0 2360 2 e, PLACE_NEAR=J46100. 5: 6mm 1
1
NOSTUFF 1/ ZE"W . , G\D_VOl D=TRUE 01 BB v oerre %gg'o%"\'- 1 %?8,3];54 YN, VAST ERCNVASTER SYNC DATE=07/ 07/ 2011
@ vor p=TRO2 PLACE NEAR=J9800. 5: 8rm - OM T TAB,_E ) PLACE_NEAR=J9800. 1: 4mm ROLANPO504F 2 xgg.lcem HDM CONNECTOR
§ oo HDM _DATA_N<2> G\D VO D=TRUE GND_Val DETRYE %ID vg D=TRUE "BV DATA CONN N2> " PLACE_NEAR=J9800. 19: 4nm
H+/ o 2NH- - — - 1 6 Appl e I nc D
PLACE_NEAR=U9700. 30: 4rm | HDM DATA ELT Ne2s_ N 4 o p :
GND_VO D=TRUE 020END_VOI D=TRU PP5V_HDM | DDC_CONN
- ~9875 1 3 S ! 150K PULL-DOWN |'S BUI LT | N PS8401. NOTI CE OF PROPRI ETARY PROPERTY:
®874 ®8 = 4 TEEDI I\ETO:'\RYM IPC)\I gg\Tl'&AICJIEIEE\)pHEREI N IS THE
- 0 9556 - 0 %56 NC; 3 del ete HDM _CEC rel ated conponents THE POSESSOR AGREES TO THE FCLLCMII\G 1
NT | DENCE
S ] T e 98 CF 109
NOT TO oR S VWHOLE OR PART
L L 'Iv AL R G rEsED 13 OF 15
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HDM Si gnal Constraints USB Net Properties

ALLOW ROUTE o DI FF PAI R
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
= _ - PHYSI CAl SPACI NG
HDM _90D =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =90_OHM DI FF ExTh U, 85D en USB_EXTR USB EXTB P .o
D USB_85D USB USB_EXTB USB_EXTB_N 9 10
= O USB3_EXTR_TX USB3 85D USB3 USB_EXTB_TX USB3_EXTB_TX_ P 49 10
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D USB3_85D USB3 [LQR_FXTB_TX USB3 EXTB TX N io o
HDM TOP, BOTTOM| =5X_DI ELECTRI C 2 O USB3_EXTB RX usm:a%r) USB3 uqR:FXTF;:RX USB3_EXTB_RX_P 40 10
_ P [ USR3_85D USR3 USB_EXTB_RX USB3_EXTB_RX_N 4910
HDM 1SL3, 1 SL5, | SL =4X_DI ELECTRI C 7 D_USFLFXTH USB_85D SR USB_EXTC USB EXTB F P o
D USB_85D USB USB_EXTC USB EXTB_F N 410
SOURCE: AMD/ NV CONSTRAI NS O USB3_EXTB TX USB3_85D USB3 USB_EXTC_TX USB3_EXTB TX F_P 4
D USB3_85D USB3 USB_EXTC TX USB3_EXTB_TX F_N A
OSB3 _EXTB RX USB3 85D USB3 USB_EXTC_RX USB3_EXTB RX F_P A
D USB3 85D USB3 USB_EXTC_RX USB3_EXTB RX_F N .
PCl E Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#’{
PCl E_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF PCl E t Propert | es
CLK_PCl E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF Ne p T
I [ELECTRI CAL_CONSTRAI NT_SET PHYSICAL | SPACING
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
e [CO—BCLE ENET_R2D PCl E_85D PClE PCI'E_ENET_R2D P s
POE Top, BOTTOM 0.381 WM ? — [O—BCLE ENET_R2D PCI E_85D PO E PCl E_ENET_R2D N s
PCI E * 0.381 MV ? [CO—BCLE_ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P 5o
K PO E . P O—BCLE ENET_R2D PCIE_85D palfE PCl E ENET_R2D C N 5o
CLK_PC 0.508 Wi ) [O—BCLE ENET 2R PCl E_85D PCIE PCl E_ ENET_D2R P 5o
[CO—PCLE ENET 2R PCIE 85D PCIE PCl E_ENET_D2R N 89
[O—BCLE ENET_2R PCl E_85D PClE PCl E ENET_D2R C P s
SOURCE: J5 MLB [O—BCLE ENET_2R PCl E_85D PClE PCl E ENET_D2R C N s
OO—BaEdaKiooM | CGKPUEQDIAKPAE PCl E_CLK100M ENET_P 5o
CO—fBaEaxioom | GKPAFE QDI AKPAE PCl E_CLK100M ENET_N 5o
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP HDM I\bt Pr (0] p er t I es
USB_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
USB_85D * -85 0MDIFF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF il (\A’\I‘EFJYPEQPAG o
kv _DafA LS HDM 90D HOM HDM _DATA C P<2..0> 4012
O HDWM _DATA LS HDM 90D HOM HDM _DATA C N<2..0> 4012
- oL tDM _aKls HDM 90D HDM HOM _CLK C LS P 012
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeEI G—rr _ = %ov_as oM 80D iy DM LK G LS N o
usB TOP, BOTTOM| 0.381 MM ?
usB * 0.381 MM 2
CO—HDM _DATA HDM 90D HDM HDM _DATA P<2.. 0> 412 13
[CO—HDM _DATA HDM 90D HDM HDM _DATA N<2..0> 412 13
DM _C1 DM _90 DM HOM _CLK P
SOURCE: Intel document 467283 = :DM 70t :DM 7%2 :DM oM O KN .
:': HDM _DATA HDM 20D HOM HDM _DATA_CONN P<2..0> « 1
i HDM _DATA HDM 90D HDM HDM _DATA CONN N<2..0> 415
USB 3.0 Interface Constraints S s _e0n o HOM_DATA GO -
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O—tM _aK HDM 90D HDM HDM _CLK _CONN_N 13
USB3_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF Lo DaTA Lo e0n ot HDM DATA LS P<2..0> .,
USB3_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF oD _DATA HDM 90D HOM HDM _DATA LS N<2..0> .,
HOM _CLK LS P
oM _aK HDM _ 90D HOM. 12
O—tM _aK HDM 90D HDM HOM G K LS N 12
[CO—HDM _DATA HDM 90D HDM HDM _DATA FLT P<2..0>
- CO—HDM _DATA HDM _90D HDM HDM _DATA FLT N<2..0>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : HOM_ O K LOM_ 90D oM HI]\/l G_K FLT P o
USB3 ToP, BOTTOM 0.381 MM 2 [o>—HM_aK HDM 20D HDM HDM _CLK FLT_N 1
USB3 I|SL3, I SL5, 1 SL.6 =4X_DI ELECTRI C 2

SOURCE: Intel docunent 467283

CAESAR IV (SD) Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAIR PRI WRMP DI FFPAI R NECK GAP
ENET_50S * =50_0HM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_CHWLSE =50_OHM SE
N
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
SD_DATA * 8 ML 2

SOURCE: K90i

SD Net Properties

SYNC MASTER=K92 YUN SYNC DATE=06/ 25/ 2010
NET_TYPE i
j et e s PCH Constraints 1
SDCONN_DATA<7. . 0> D
CO—CRDATA ENET_50S. SD_DATA 78
O—CRDATA ENET_50S SD_DATA SDCONN_CMD 78 Appl e Inc.
Oo—®RaK ENET_50S SD_DATA SDCONN_CLK . (<]
[CO—CRDATA ENFT_50S SD_DATA SDCONN_R_DATA<7. . 0> 7 NOTI CE OF PROPRI ETARY PROPERTY:
O—CRDATA ENET_50S SD_DATA SDCONN_CMVD R 7 THE L NECRMATLON_ CONTAINED_ HEREI N | S THE
DoD—®Rax ENET_50S SD_DATA SDCONN_CLK_R 7 THE POSESSOR AGREES TO THE FOLLOW NG
R K ENET_50S SD _DATA SDCONN ENET CLK R o | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 102 OF 109
: = = = Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 14 OF 15
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RI O (J5) Board- Specific Spacing & Physical

Constr ai nt

S

BOARD LAYERS

BOARD AREAS

AN

QEREPER

TOP,1SL2, 1 SL3, | SL4, | SLS, | SL6, | SL7, BOTTOM

NO_TYPE

M 16.2

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
DEFAULT * Y =50_OHM SE =50_OHM SE 10 W 0 M om
STANDARD * Y =DEFAULT =DEFAULT 10 mw =DEFAULT =DEFAULT ‘

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘ GAF’
50_OHM SE * Y 0.110 MM 0.110 MM =STANDARD =STANDARD =STANDARD‘ o
50_OHM SE TCP, BOTTGM ¥ 0.110 M 0.110 M ‘
50_OHM SE 1sL3 Y 0.085 MV 0.085 Mv
50_OHM SE 1SL5, 1 SL6 ¥ 0.115 Mv 0.115 Mv

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘ GAF’
85_0OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD‘ o
85_0OHM DI FF TOP, BOTTOM Y 0.112 MM 0.112 MM 0.120 MM 0.120 NM‘
85_OHM DI FF 15L3 Y 0.101 M 0.101 M 0.140 M1 0.140 MM
85_OHM DI FF 1SL5, 1 SL6 ¥ 0.118 M 0.118 Mv 0.130 WM 0.130 M

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘ GAF’
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD ‘
90_OHM DI FF TCP, BOTTGM ¥ 0.099 MM 0.099 MM 0.130 MM 0.130 M
90_OHM DI FF 1SL3 ¥ 0.092 MM 0.092 MM 0.160 MM 0.160 MM
90_OHM DI FF 1SL5, 1 SL6 ¥ 0.110 M 0.110 Mv 0.150 MM 0.150 MM

HDM _keepout should be 1.016nm Howerver
HDM _spaci ng should be 0.635nm Howerver

use 0.3nm per
use 0.3nm per

| ayout
| ayout

restriction
restriction

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o
DEFAULT * 0.1 MM 2
STANDARD * =DEFAULT >

SPACI NG _RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’

1X_DI ELECTRI C | TOP, BOTTOM 0.070 MM 2

1X_DI ELECTRI C IsLa 0.120 MM 2

1X_DI ELECTRI C IsLs 0.120 MM 2

1X_DI ELECTRI C IsLe 0.120 MM 2

3X_DIELECTRIC | Top, BOTTaM 0.210 MV 2

4X_DIELECTRIC| Top, BOTTOM 0.280 MM 2

5X_DI ELECTRI C| Top, BOTTOM 0.350 MM 2

3X_DI ELECTRI C | 1SL3, I SL5, I SL 0.360 MM 2

4X_DI ELECTRI C | 1S3, I SL5, I SL 0.480 MM 2

NOTE:

Based on RI O (J5) stackup 08/26/11.

| top copper

0.070mM

| | SL2 PLATE GN\D

0.101mm

| SL3 PLATE SI G

0.120mm

| SL4 PLATE GN\D

0.101mm

I SL5 PLATE SI G

0.120mMm

| SL6 PLATE SI G

0.101mm

| | SL7 PLATE G\D

0.070mM

| BOTTOM copper

0.070mM

SYNC MASTER=K1/ M.B

SYNC DATE=05/ 14/ 2010

T

PCB Rul e Definitions

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

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