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USB2.0 - Layout Guidelines & Notes

1. The Dp and Dn traces are length matched, with max differential skew, within 20mils

2. Differential trace length must be less than 5 inches

13. No more than 2 vias per trace, prefer zero.

. Never split the ground plane under differential pair routing
5. Route differential pairs above the GND plane.

6. Differential impedance is 90 ohms for USB.

7. Adjacent differential pairs should be separated by at least 3 times the trace width.
\(e.g. 7.5 mil trace, leave >22.5mils between adjacent diff pairs)

8. Stitch gnd vias around each differential pair, but NOT between a

given pair.
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: : : 5 s VDDC1P2_26
4 I 4 4 COREVFB VDDC1P2_27
g g 2 2 .
4 = i = VDDC1P2_28 SYSPLL_AVDD2P5 22 e
3 3 E 3 VDDC1P2_29
S S g g VDDC1P2_30
g g 8 g VDDC1P2_31
VDDC1P2_32
VDDC1P2_33 USB_AVDD3P3 |25 e Ao
VDDC1P2_34 USB_AVDD2P5 [~p1 USE AVDDIPS.
VDDC1P2_35 USB_AVDD1P2
VDDC1P2_36
VDDC1P2_37
VDDC1P2_38
433V VDDC1P2_39
COREO VDD3P3 601 1 \p - ZTHKEIORI/L/L6WI0402 VbDC1P2_40 GND_19
6032 ANA/_ITHKE/ORI/L/16WI0402 T vbpeip2 41 GND_20
618 2 THKEIOR//L16W/0402 T I vboeip2 42 GND_21
C642 VDDC1P2_43 GND_22
2 C/4,79E/K/&3V/X5R/0603 o
o Ce4 = C845 €639 e
S = MLCC/104/M/ MLCC/104/M) PA 2G_COREOQ VDD3P3 AE17 PA 2G_COREO VDD3P3 GND 26
RIOR/J/1/10W/0603 L MLCCI104M/10VIX5RIM02 E:Dsgecggggnveggzapa :E}g PA_5G_COREQ_VDD3P3 GND_27
1 - - - PAD_5G_COREO_VDD3P3 GND_28
GND_29
COREL VDD3P3 , 604 2 THKEIORII/1116W/0402 PA 2G COREL VDD3P3 ___AEB =
i %sos 2 TTHKF/OR/I/1/16W/0402 | PA_5G_COREL VDD3P3 AEQ E:éggggg%ggggg gmgfﬁ
ceszm 2 THKF/OR/I/1/16W/0402 T | PAD §G COREL VD3PS AC6 | PA-S3o0RELYOres ) N 32
C/4,79E/K/&3V/X5R/0603 l i i +1L2V o
C654 C655 C649 T Pt
= 2 Y12 -
: miecnom mw)n(AsLFggqua/M/lovrx;/moz S WLAN_AFE_VDD1P2 N
= = = GND_37
MLCCI104IM/L0VIX5RI0402 646 N
+L2v MLCC/104M/10VIX5RI0402 SV
- GND_41
607 2, THKEIGRIJVLOWIOL0 WLAN VODIP? o ADILL\y\uy yop1p2 3 o
[ aei | WLAN_VDD1P2_2 GND_43
C643 7 GND_44
NIMLCCIOUKISOVIX7RI0AS2  MLCE/08/MIB.3VIX5RI0402 _ ICI332/KISOVIXTRI0A02 e
= = = GND_47
R 2 A —ITHKF/OR/J/1/16W/0402 LNA COREQ VDD1P2 AE15 GND_48
AA LNA_COREOQ_VDD1P2 GND_49
l l # 2 A ITHKF/ORIJ/1/16W/0402 LNA COREL VDD1P2 AES | |\ A CORELVDD1PS aND-50
GND_51
662 ce63 co64 65 666 R62L 2 pn, THKE/QRIIGWIO. LOGEN VDD1P2 ACUT || e vopie oo
ILCC/104/M/10V/X5R(D402 0805 l gmgéi
MLCCI104/MI10VIX5RI0402”  NIIC/A.7uFIK/6.3VIXGRI0603 C653 C673 = Co75 oo
MLCC/102/K/50V/XTR/0402 = MLCC/105/M/6. BQ [X5R/0402. MLCC/101/K/50V/XTR/0402 -
v MLCC/22F/M/6.3V/X5R/0805 = MLGETOUKISOVIX7RI0402 o
GND_58
XA D0 VDDIPS AD23 | XTAL_LDO_VDD3P3 GND_59
cia8 XTAL_VREF GND_60
= = Co74 C681 C658 433V GND 51
C/100/3/50V/NPO/040: mcc o
MLCC/10L/K/50VIKTRI0402 _|MLCCI105/MI6. RFLDO VIN3P3 AD22 GND_63
RFLDO VOUTIP3 AE20”| RFLDO_VINGP3 GND_64
82 T RFTBOVREE Fi9| RFLDO_VOUT1P3 GND_65
CI4.TuFIKI6.AXERI0603 cesn RFLDO_VRER GNo_se
SC/A.TUFIKI6 3VIXEE0603 T C677 ono 67
lj MLCC/103/K/25VIXTRj0402 GND 69
= GND_70
GND_71
a%:roéu \ Wl,ewfs Lo MEOIRS AE2L BB_PLL_VDD1P2 GND_72
Cco61 GND_73
GND_74
; MLCC/104/MI10VIX5R/0402 GND 75
NOTE: Ground flooding only 623 2 1__RF VCO VDDIP2 AE22 GND_76
under the WLAN section, no HKF/ORIJMI16W/040: _AE23 | REEOION? N
YV g RF_PLL_VDD1P2 GND_78 133V
ground thieving 686 GND_79
MLCCIL05/M6. SNB%E USB_AVDD3P3 RG16 2 Ay ﬂHK?IOR/JIl!lBW!OAOQ
2 1 RE_PLL VDD1P2 GND_82 C692
THKFIORIIMY6WI040: GND_83 MLCC/10/MI/6.3VIX5RI0402
GND_84 V2.5V
. GND_85
when not n FI function, th 24 al install. co8g - g
en do not need W unction, the R624 also nust be insta MLCC/105/M6. SNo-ee USB AVDD2P5 RELT 2 ppp,— ITHKHIORIJIL/I6WI0402
Components inside dashed outline must be placed exactly as per BCM96362ADVNGR?2 layout. GND_88 coo5
GND_89 MLCCI108/MI6.3VIX5RI0402
GND_90 Tiov
GND_91
GND_92
GND_93 L3
oo Chip_FB/6000hm/?425%/0.80hm/500mA/0402
SNo_%s == 6% ce97
GND_97 MLCC/102/K/50V/KTRI0402 MLCC/105/M/6.3V/X5R/0402
GND_98 =

ICICPUIFCBGA-21"21mm/BCM63168

1

698

1

€699

FB615 T

Chip_FB/6000hm/?a259%/0.80hm/500mA/0402

MLCC/105/M/6.3V/X5R/0402
MLCE/104/M/10V/X5RI0402

= Keep voltage drop across ferrite beads
to less than 1% of supply voltage.
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MIMOPHY COREQ ANTO TX WR707 HKFIORIJ/1/16WI0402
MIMOPHY_COREO_ANTO_RX WR70A ATHKF/OR/J/1/16WI0402

MIMOPHY COREOQ ANTO RX

MIMOPHY_CORE1 ANTO_RX
MIMOY

The following traces must have 50 ohm RF impedance

WR724
THKFIOR/J/1/16W/0402
1 2

VTXAOG CNUltra-Miniaturd Coax(MHFTM/SMD-3pin

wcr4g
VRXADG NICISROICIS0Y/NPO/0402

WC709
CI9ROICIS0VINP0/04G weros
lcmwclsovmm/mz

FLL
FU/Band-Pass/2400-2500MHzISMD-2.5-2mm/4Pin

Band pass filters, FL701-708 are necessary for
coexistance with DECT Phone or 3G UMTS.

ANT2
Ant/4dbi@2.44GH2/34.0'12.2°3.0mm
1

— MIMOPHY COREQ_ANTO_TX __AC20 |

[ MIMOPHY COREL ANTO TX _ADZ1 ]

TXG_0, TXGO_IN,  TXGO_OUT, TXGO_OUT_0 WR71; NURIO/5%6/0402 WR725 o o
RXG_0, RXGO_OUT, RXGO_IN, RXGO_IN_0 JLE weros m
RXA0, RXAO_OUT, RXAO_IN, RXAO_IN 0 f 1 nooour |2 CrorolesOvyPon? TG0 P ooy T SR weros m’—‘ weraz 3
TXA_0, TXAO_IN, TXAO_OUT, TXA0_OUT_0 4 2 [5 AD 24G m 1 [=Y-1 JULAN A0 26 1 ANTENNA
. _ 55 N Rxco 8| G0 _ANT |4 Vo iF wggour it 2 ANTENN
wer13 WCT14 ' =
TXG_1, TXGLIN,  TXG1_OUT, TXG1_OUT 0 NIICISROICISOVINPOIGROIC/SRO/C/SPOI0402 wero v 2L =
RXG_1, RXGL OUT, RXGLIN, = RXGLIN.O FLreti Wovor <[] ) CNIUlra-Miniature Coad@WHF /M) SMD-3pin
RXA1, RXAL OUT, RXALIN, RXALIN.O e P24 2o w0 252 NUFL/Band-Pass/2400]7500MHzISMD-2.5*2mm/ain
TXA1, TXAL]N, TXA1_OUT, TXA1_OUT_0 WR71 NI/R/O/5%/0402
weris
A0, WLAN_AO, AL, WLAN_AL i
? it
werle weri
NICIOR0/C/50VINPOORONIICIOROIC50)
vi016
B8 opiy coneo AT s
3| MIMOPHY COREO_ANTO L BCM63168
AB21 | MIMOPHY COREO_ANTO T AELB R
o2 | Miopiy-cortoavTie 802110 WLAN  1x a6 coreo | AR )
MIMOPHY_COREQ_ANTL TX RX 2G_COREO
~COREOANTL (7OF 8) -2
AB20
RD20"| MIMOPHY_CORE1_ANT SHD AL
2T MIMOPHY _CORE1-ANTO_RX RX_56_COREO Zﬁ%é
15| MIMOPHY CORE1_ANTO_TX TX5G_COREQ
A20"| MIMOPHY_COREL_ANTL RX
MIMOPHY_COREL_ANTL_TX
c21
16| MIMOPHY_EXT_LNA 2G_GAIN 0
25| MIMOPHY EXT_LNA_2G_GAN 1
Vaa| MIMOPHY EXT LNA 2G PU 0~ Ag9 G
X——— MIMOPHY_EXT_LNA_2G_PU_1 TX_2G_CORE1 ["AF7 RXG 1
RX_2G_COREL Fuaand Pass/2400-2500MHZISMD-2.5-2mmi4Pin
v 4
T NiRO/5340502 | Rz
C15~| MIMOPHY_EXT_LNA_5G_GAIN 1 AES CISRUIGI50VINPOIO{02 c/stc/sowNPmomz WR800
JBALS | MIMOPHY EXTLNALSG PU 0 RCSG COREL a5 o L Mo oo wero? J FL10 J werst NiRoRr10wi0603
=" MIMOPHY_EXT_LNA_5G_PU_L ((5G_COREL [ X it Wbl z XEN Al 245 1 ao 3 m 1 LAN A1 26 ANTENNA
N Rxm oo _aw |5 N 2Zour it AL_2.4G
MIMOPHY_PA_CNTRL 2G_0 werg <[] " RX_RXEN e . — L) K 2.
st MIMOPHY_PA_CNTRL_2G_1 NGoROGIOVINPO1O2 OQRWW/NWMZ . wu7oz WREOL CNUlta-Miniature CoaxfHFIM)ISMD-3pin
- RIORIJ/LII0WI0603
P i, 2
MIMOPHY_PA_CNTRL 5G_1 FLIBand-Pass/2400-2500MHESMD-2.5'2mm/aPin
WIS
anL2 RCAL_RES_EXT_CORE werz
AB12 | WLAN TSSO CISROCI50VINPOIO{02 @2, 4461213 012 25 o
WLAN_TSSL1 [ mxrmwumnewmoz
wera
wera Nuc/gm«c/sw& o702
TCICPUIFCBGA NIC/3Ro/Cis0vINPoIOfo2
WRT06
THKFLAKTIFIL16WI0402
RI1021 R1022 R1023
1

MIMOPHY COREL ANTO TX W7l

2THKE/ORIY/16W/0402

VIXG

MIMOPHY_COREL ANTO RX WR704

FTHKF/OR/J/1/16W/0402

VRXAIG

CI9RO/C/S0VINP0/0402 CI9ROIC/S0V/NP0/0402

[cmeones

AT




MII/TMII/RGMII Layout Guidelines & Notes

. Route races Wilh 500h characterstc Impedance-

3 o e ongis (05 lerano o 385 i i
TX and RX separately.
3. Keep the receive and transmi signas kept away from
ach other and other analog and clock sgnals.

4. Place capacitors and ferrte beads close to VDD
races and routes shor,

MIVGMIVRGMII - Layout Guidelines & Notes
T o e ¢ NOfeS.

2 tch vace s o 3 irance o S S

e e et S ety on
S5k atvr s vt o 3 ok S

o on P g GRS 40D pi it e
S 3 sk et 0 sk

sy 205 Py

(CONNECT MikVDDO? & 2 70 33V WHEN USED IN M, RM, TWIl MODE, OR WHEN NOT USED
‘CONNECT Ml VDDO? & 2 70 25 WHEN USED IN RGMI MODE. OR WHEN NOT USED

/

RGO ohm1410603

s i CIIOMMILOVIXSRIA02 it TuF s SViXSRIOs0s

:Eumrmuwrxswmwz

P

formis0s03

a0

4. TUF S 3VISRIOB03

asv
o2
A o
sy
rcossan won
i ot ot 520, Hll A
1010 i
OO RGMIl GTX CLK RL
8888888 ETREE Rbrssownsoa
ggggges . sva_pir cou opa B uoae
2 RGMIL_TXD: DAl
RGUI TX03 Mil ot have 50 rver impedance. Use value o match CHOUMILOVIXSRIOA02 [
Sy Al o E0uF M Vi0a0s [AN—
e, e, beroese vl b rche EUC CoaMOViXSRIOAG2 cony o 2w
M w
BCM63168 Rmuuuowmsnx
MIl INTERFACES o e cony uoen
4OF 8 aeu Gy cuge’ I VR o
I P L new ax cu M o0p Foute TRD+: s with 2
on SN : e oy 15 oo o i
MIISRAOV o Row mxoo | rio TROON A— L
L7ag RTINS N cony ope 1 e
s oM T07 Rz RZ2RAeWAGs TH07 TROLP
e o0 oM DT e REgRhobi0: 1107 1 cwow ra
RGMIL RXDL TROLN GPHY DP1 17 MDX1 P
fi ’:igﬁ} meT Place RUGRS clse 1 50612 Troa.p -2 Gon op2
Rt o REMI 0T s v 5 o inpdra Use vl o maih " N g oute .
trace mp or — _
Riaca - Rl R, rsass vl b e ENC, Colee cowom H T RIS
RS RIUSRUFIVISWION02 o3P H s comy ow Rbgagaonnss 0 uown
o i uoc e e e W n_ cowom g
A — e E——— I S L P oaN g
0C iz DI oM RxDY T | 03 g Reo
MILMDIO e - R H GPuy one 1 woxow
. BCM50612E ous
Leo1
. e pxoo /- nan waskonsennin won 3 1
reseR s L Sow oo [ s Extoniewne; mo0 2 |,
ESEI S 5 % RGMIL_RXDL Ra9. RI22RAVLA6W0402_RXD: 31 o LED2 E Ria21"
Nz RESERVED 16 7% ReMI RXDz]Rs0 YA RZZRAdeWiDa0s oy 28] RXOL Lep3 Res.
w3 ) RESERVED. ey RGMII RXD3 R 402 RXDI 27| Fxo2 LEDe opol 4 13 MDXO P
) RESERVED 18 % R EER TV V72 S TG T — A
RESERVED 19
To e y g
e S ERveR 2 7 . [ H 2 TIENET/SMD-1 27mmiZ4PINIG2405CG cio
REcEmvEn s < e e oo H K] T ehommaurseransam
) et X e woc H
RESERVED 20 oio H
o CETOERPOEE a g
e eiof ReSERvED 27 2% o “ i
® x me} Board st capactors 79 an C72 vaes ovon s |2 coe
o ated o s spochced oo copactr a1 ovoo 2 [ 2 - RVCERAMICIOVL0080 5 5M0-4 5
_ _ G et 1ot - xato
= C Stray = Comt frace and pi ince. g HYAD AVDDL_1 71 8 ERE Bl Bl NIRVICERAMIC/SOV/100A10 5pF/SMD-4 5mm
Piace V1, 79 an C72physicly e lopirs 1 and . A e
H £ pLivon [ iohmis0omAI402 o1z
P trioeos
H = PHY ACOR 0318 o
H RVIEERARICHTIA00AD SpF/SHD-4 5
FBI6000hm/ 10hm/S00mAI402 oo woxs o
sva_pur NIRVICERANICBOVIL00AR S3FISMD-4.5mm % <010
or_ReseT s (28 FESET AvoD_2 PN
/D01 32 woan 1
Py 258 —ow om RVICERARICHTIA00AD SpF/SHD-4 5
TALOD. BE]§ [ § [ comrmmavonmms
O
i 0z 2 cos co13
FR [ NIRVICERAMICBOVIL00AR S3FSMD-4. 5 RICERAMICIIOVS0080 5 5M0-4 5
RGMII LED MobE g
B upport EEE sl eep/ wake power surges,set C28 to 10uF,
RGMIl Table 16 shows. interface (RGMIT) Rss 3 to 22uF and 069 to 33uF, Al so install 1
mades available in the device. ava_py s

| 7R

Table 16:  48-Pin MLP RGMIl Mode

LEDf3:2] MAG RGMII Mode
00 RGMI 3.3V

[E] RGMI[ 2.6V

10 RGMITHSTL 1.6V
i Reserved

LOM LED MopE

LOM LED mode is a simplified LED reporting mode that uses LED[2:1] to show the operating ink signal rate. Table 17 shows
the definition of LED link signal rate reporting. The LOM LED can be enabled by pull-high LED4] during power on reset.

Table 17: 48-Pin MLP L OM LED Link Signal Rate Reporting
LED[2:1] MAC RGMII Mode

00 B

10 1G Link

[E] A00M Link

i Others

This mode has two RGMIl modes (voltage-fevel communicating with MAG) shown in Table 18.

Table 18: _48-Pin MLP RGMII Modes for LOM LED Operation
LED[3] MAC RGMII Mode

0 RGMI[ 3.3V

i RGMITHSTL 1.6V

TESTE 2= 11 DA mode
hen s = Ot VA

PHY Addr TEST[3:2] PHYAO
000 000
001 00 1
oas 1 0
0as 1 1

B50612E PHY Address

Stap he BB0612E 1o RGMII 3.3V mode Io pesarve LEL
contgaton pdlow ED4o b compte pie
open-ai with pulup. Software confqures he
et e ot e s (3 5 e

B50612E RGM | MODE SELECTI ON TABLE

REMI ode
3V

RGMIHSTL 10  TEST[32)
X = Dont Care

10 LED[2)=0 LED[4]=0
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WLAN_

Optional PCI Express Socket

XT_PCle_LED_R <

3 PCIE_RST )}

J9
+3.3V +3.3V
o} o}
PCI-E MINICARD
s U B A
50| VCC3.3 RSVDS8 729 C97== C98=F C99== C100
GND RSVD7 [55—X
48 | 47 LCC/104/M/10\/X5R/040:
X ae | Vectsc RSVDS 5 M.CC/104/I/10V/X5H/0402
»%—429 LED_WPAN RSVDS5 |73 02
59 LED_WLAN RSVD4 [
j’o LED_WWAN RSVD3 é -+ MLCC/104/M/10V/X5R/0402
—3g | GND RSVD2 [57 =
X*S* USB_DP RSVD1 %35
* 34| et pp 33 PCIE_ TDNGRI7E AAx 2|'HKF/DR/J/1/16W/O40§§ CE TON 8
32| SMB_DATA PETN gé PCIE_TDPOR1768 AN 2 _THKF/OR/J/1/16W/0; CIE:TDP 8
SMB_CLK GND [57—
"6 | ‘éi%lﬁB PGEES PCIE_RDP(R173 erKF/oR/J/l/leW/o4c%PCIE ROP 8
7 AN EREIORI1/ 6W 040 |
41 VaUXa_3 PERN PCIE_RDNR174. TAKEIORM//I6WI0402 S e poy g
J PERSTN GND [T5
%—7g9 WDISABLEN UIM_C4 7 -
871 oND UIM_Cs R501-505,507 are placed to eliminate
stubs on the PCle to allow either 4313
or socket to be connected without stufs.
% UM_vPP GND g eI CLKNF(?)ZYI 2THKF/OR/‘]/1l/jl6W/0402
%5 UM_RST REFCLK_P 477 PCIE GLKPO T m 5 éPCIEicLKN 8
UIM_CLK REFCLK_N PCIE_CLKP 8
o % OIM-DATA b R172 YV VTHKFIOR/JA/I6WI0402
»—¢— UM_PWR CLKREQN PCIE_CLKREQ 5
X, VCC1_5A COEX1 [3—X
2 GND COEX2 X
vces_3 WAKEN P=—X 110
3 3 1 1
[ajajaNalala]
zzzzzz 4 2
[CROROROCRORO) 4 2
@~ [ofwvls|m - =
85|83 CON/Mini PCI-e Assembly of Fixed/071DAAAZ52B
MINI PCI EXPRESS/1port/PITCH 0.8mm/SMD-52pin/H=5.2mm[0710A0BA52C
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