2-MEMORY

SPI_CLK

SPI_CS0
SPI_MOSI
SPI_MISO

SDRAM_WEN
SDRAM_CSON
SDRAM_RASN
SDRAM_CASN

SDRAM_CLK_P

MADDR[0:12]

MDATA[0:15]

SDRAM_MDQM([0:1]

1-CPU-RT5350

SPI_CLK
SPT_CS0 SPI_CLK
SPI_MOSI SPI_CS0
SPT_MISO SPI_MOSI
= SPI_MISO
SDRAM_WEN
SDRAM_CSON SDRAM_WEN
SDRAM_RASN SDRAM_CSON
SDRAM_CASN SDRAM_RASN
= SDRAM_CASN
SDRAM_CLK_P
@ SDRAM_CLK_P
MADDR[0:12]
MADDRI[0:12]
MDATA[0:15]
MDATA[0:15]

SDRAM_MDQM[0:1]

SDRAM_MDQMI0:1]

SDRAM_BA[0:1]
SDRAM_BA[0:1] SDRAM_BA[0:1]
SDRAM_MCKE
SDRAM_MCKE = SDRAM_MCKE
LINKO LINKO
LINKL 1
LINK2 i
LINK3 i
LINK4 =
WLAN_LED WLAN LED
UART_TX
UART_TX O — UART_TX
TXD XD
2-MEMORY
3-WLAN
RFOUT_GO
RFOUT_GO = RFOUT_GO
RFOIN_GO
RFOIN_GO RFOIN_GO
3-WLAN

SECU_LED
PWR_LED
WPS_LED

WLAN_LED

LINKO
LINK1
LINK2
LINK3
LINK4

WPS_PBC
RST_PBC

JTAGRST_N

CPURST_N

4-ETHERNET

1-CPU-RT5350

4-ETHERNET
6-LED
SECU_LED
PWR TED SECU_LED
WPS_LED PWR_LED
WLAN_LED WPS_LED
WLAN_LED
LINKO
TINKT LINKO
TINKZ LINK1
TINKS LINK2
TINKZ LINK3
LINK4
WPS_PBC
RSTPEC WPS_PBC
= RST_PBC
6-LED
5-POWER
JTAGRST_N
= JTAGRST_N
CPURST_N
= CPURST_N
5-POWER

Filename
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R311

LDORF_Out C8 layout close D8 V1A SOC,18VDJ :L 1 :L Soc_18vD soc_1.8vp
e v R P 8 1.8V LDO_In
10pF/NI 10pF/NI
10pF 100pF  |1uF Bs = =
WL_RFO_IF_V12A o oo
5| WL_RF_BB1_VI2A WL_BG_va3A 3.3vD
RFO_RF_V12A
2 1 — B3| \wi_RFO_RF_V12A 3.3V 1 t
0.0hm 1 - npu
WL_BG_RES_12K
€91 wL_RF_BB2_V12
C11 layout close C7
40MX1 GND
PLL VI2A
] » WL_LDOPLL_OUT_V12 U3 pomtz +/- 10ppm
Cl4 c11 WL_VCO_VCO_V12A R211
LDOPLL_Out TuF TOOpF/NI WL_PLL_X1 845K 1%/NI |
WL_PLL_VI2A ND ¢
wpLxo |8 wowe | 1 osc o ®
R212 1K ohm
15
S0C_12vD 200 Lo B9 \w_apC_vi2 WL_PLL_VC_CAP — 7pF
c16
18
0.1uF
Ezn;
L34 ,C252 layout close C1 and F1 = .
GND
WL_RFO_PA_V33P GND Lot
WL_RFO_PA_V33N 0.8pF
cas3 3.3vD_) cas1 c3
= 10pF WL_RF0_2G_INP B0 26 NP 24 24 ; < JRFOIN_GO [12]
cost WL_RF0_2G_INN 453—‘ 33nH 0ohm
Hf REO 2G INN L L= o
e 3.39F M o
s N
0ohm oo 382
co52 9
1l 1| PA V33 0 = 2.70H E 2
GND | 1M opF/NT Bl
L1 oND GND
c3s 22nH €36 ca05
c1 RFO_PA_OUTP Il PAO_OUT+ 1) oPAO OUT Il RFOUT GO
WL_RFO_PA_OUTP PErs = 1r 1f T >rrourco 21
1.2F i 0ohm i
ca1s ca06 cao7
WL_RFO_PA_OUTN L5pFINI o3 L12 L2pFINI LSpFINI
RFO_PA OUTN M 1
12757 2.7 GND
WLAN_LED_N AL LED WLAN_LED [1115]
_LED_! ca0
3.3vD 12F
L53
RFO PAL V33A =
WL_RFO_PAL_V33A e oo
caz
RT5350SF 4.TuF
GRD
Shielding
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DATA3

DATA2

DATAL

DATAO

MDATA7

MDATA6
MDATAS

MDATA9

MDATA11

MDATA14

DATA:

DATA:

3
DATA10
DATA12

[10] MDATA[D:15] < SemidRAlALIL_

MDATA15

MDATA4

u1B
MDATAO _E10 Gl4 JADDRO
MDATAL D11 | MDO MAO 55 ADDR
MDATA2 pip | MPL MAL 795 ADDR
MDATA3 pi13 | MP2 MAZ Y ADDR
MDATA4 p1g | MP3 MAS 7017 ADDR
MDATA5 g1 | MP4 MA4 713 ADDR5
MDATAG6 _p11 | MPS MAS 17972 ADDRG6
MDATA7 g1 | MP6 MAG P2 ADDR7
MDATA8 g1 | MP7 MA7 703 ADDRS
MDATA9 _g13 | MP8 MAS 7917 ADDR9
MDATA10 g14 | MDY MA9 797 ADDR10
MDATALL G171 | MP10 MAL0 —o ADDR1L
MDATALZ g1p | MP11 MALL %2 ADDR12
MD12 MA12
MDATAL3 F13
i v
=
MDATALS F14 | ypis
MDOWMo |21 SDRAM_MDQMO0

SDRAM_IO_V33D
SDRAM_IO_V33D
SDRAM_IO_V33D

MDQM1

MBAO
MBAL

MCLK

MCKE

MRAS_N
MCAS_N

MWE_N
MCS0_N
MCS1_N

M13 SDRAM_MDQM1

12 SDRAM_BAO
M14 SDRAM _BA1

MADDRO

MADDR1

MADDR3

MADDR2

MADDR4
MADDRS
MADDR6

Al

MADDR[0:12 MADDR[0:12] [10]

Al

Al

D
D
D
D

D
D
D
D

Al

MADDR12
MADDRIO0

RT5350SF

H14 SD CLK P 2 R0 1 o SDRAM CLK P
1 Sh
Cc11 SDRAM_MCKE C424
10pF/NI
GND
111 SDRAM RASI
C12 SDRAM CASI
Cc13 SDRAM_WEI
K11 _SDRAM_CS0
-Cl4

SDRAM_MDQMO
SDRAM_MDOM1

SDRAM_MDQMO [10]
SDRAM_MDQM1  [10]

~>SDRAM_CLK_P [10]

—SDRAM MCKE = SpRAM_MCKE [10]
—SORAM WEN ™, sprAM_WEN [10]
—SDRAM CASN_____ = SpRAM_CASN [10]

—SDRAM RASN ™, SpRAM_RASN [10]
—SDRAM CSON_____ =, 5pRAM_CSON [10]
—SDRAM BAO ™ SpRAM_BAO [10]
—SDRAM BAL = spRaAM_BAL [10]
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uic

9] SPILMISO SPLMISO M2 spi_wiso RTS_N [FB2—x
[9.11] SPI_MOSI SPI_MOSI DTR_N M4
[911] SPICLK 2 XG5 1 SELASH CLK NI Spi"cLK XD K2 X0 >TX0 [11]
[9] SPI_CSO Bl spi_cso DCD_N ‘,]ﬂ—x SECU_LED
3.3VD * SPI_Cs1 '33';7” Ka PWR LED gSV%U—LLE%D [%?]
TSN Mye WPS_LED -
RIN e WPS_LED [15]
RxD (N3 RST_PBC [15]
R24 R25
ue A4TKINL ¢ 4TKINI > uarT_Tx 1)
GND_ 1 3.3VD
> ﬁclJ v\;\:lg —E—O7 3.3V 12C SCLK TxD2 |2 UART_TX 3.3vD_J
aln ol ‘ 12C_SCLK _SC
41 GND  SDA [ PO B13 1 oc_sp !
= mxop |23 UART RT
AT24C02A/SBINI = R318 2.54mm 33D 33vp
GND :
47K 4 4 4 4 i TDI/TMS/TCK /DINT pull up
R18
(;;.‘T) R12 R13 R14 R15 R16 R17 —J—/\/\/hz—HI'GND
[15] WPs_PBC > B12 { Gpioo 10K 1K 1K 1K 1K 1K
_US  7x2 Header /BOX
N N N N N
AG-TRSTN,
[14] CPURST_N [ > €104 pORST_N JTAG_TRST_N (41 AT H tRsT GND 2
a7l (B2 AGTD0 NN 700 51100 g e fIrono
TAG s (-4 FETR e 2 oty
JTAG_TCLK T u s I; GKNQE; 2o
13 14 33VD 5
p——— [14] JTAGRST N <1 DINT ) Vo VD
ICE-Connector
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3.3vD O——— N1 pHyo VDDA V33A
soc_tovp 0—=0CL2VD P13 | \jpvo voDL V12D
C43 0.1uF
USB1 |
C-UBR27-00-00
4"H 4||I-GND R8
L)
s |, 8.2K 1% UPHYO_VRES P11 | Uprivo, vRES
G
PHYO PADP
o+ 13 e b 121 upHY0_PADP
O- 2 UPHY0_PADM
ooVt
[SXE] N A
ul D34 | D35 uct = ucz
CHGND o
SpE/NI - N 5pF/NI
RT53505F
“ 1 =
GND
5 V-PORTNI V-PORTNI
I =
@
g GND
o
/77
ca33
ca34
47UFINI OUFNI
GND GND
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33vD

Close to RT5350

st

0.1UF/NI

GNI

Close to RT5350

RSO

EPHT REF RES EPHY_REF_RES
9.1K 1%

GND

[11.15] LINK4 e Ma epry_LEDa N

e v NG L] SV Eoo N
: INKL 11 -

[11:15] LINKL L EPHYLEDI N

[11.15] LINKO K3 EpPHY LEDO_N

U1E
K51 EpHy_vasa EPHY_TXN_p4
6 Epiv Vi Sy TP pa
K] EpHy Va3 EPHY RXN_pd
EPHY_V33A EPHY_RXP_p4

EPHY_TXN_p3

EPHY_RXP_p3

EPHY_TXN_p2
EPHY. 2

P
EPHY RXN_p2
EPHY_RXP_p2

EPHY_TXN_p1
EPHY_TXP_pl
EPHY_RXN_pl
EPHY_RXP_p1

EPHY_TXN_p0
EPHY_TXP_p0
EPHY _RXN_p0
EPHY_RXP_p0

Txows TXOM4 [13]
Lo TXOP4 [13]
B RXIMa [13]
RXIP4 [13]

— TXOM3 [13]
S TXOP3 [13]
L RXIM3 [13]
RXIP3 [13]

Txome. TXOM2 [13]
o TXOP2 [13]
£ RXIM2 [13]

RXIP2 [13]
TXOML TXOML [13]
Lo TXOPL [13]
£ RXIML [13]

RXIPL [13]

TXoe. TXOMO [13]
= TXOPO [13]
e RXIMO [13]

RXIPO [13]

RT5350SF

R27 49.91%
1 R

R26 49.9 1%
1 T

PHY address 5d0 -> Internal PHY for port O
PHY address 5’d1 -> Internal PHY for port 1
PHY address 5’d2 -> Internal PHY for port 2
PHY address 5’d3 -> Internal PHY for port 3
PHY address 5’d4 -> Internal PHY for port 4

PHY address

5’d5 -> default

for the external

Port 5

PHY address
PHY .

5”d5 ~ 57d31 are free

for the external

RXIM4 x4 TXOME a
Cs0 1.2nF €48 1.2nF
,4_“_2_{“‘6,\19 ,4_“_2_““5,\“)
R29 49.91% R28 49.9 1% RS56 49.9 1%
RXIP4 1 TXOP4 1 RXIMO 1 RX0
C79 1.2nF
4_“_2_“\ GND
R58  49.91%
RXIPO 1
R32 49.91% R31 4991%
TXOM3 1 X3, RXIM3 1 RX3
C60 1.2nF €58 1.2nF
,A_“_Z_{M‘GND ,4_“_2_““@“)
R38 49.9 1% RS55 49.91%
R39 49.9 1% RXIP3 1 TXOMO 1 ™0
TXOP3 1
C77 1.2nF
A_“_Z_“\ oND
R57 49.9 1%
TXOPO 1
R41 49.91% R40 49.91%
RXIM2 1 Rx2 TXOM2 1 ™2
C67 1.2nF C65 1.2nF
,A_{Fz_{“‘gw ,41_“_2_““6,\“)
R48  49.9 1%
R49  49.91% TXOP2 1
RXIP2 1
R52 49.9 1% R51 49.91%
TXOM1 1 X1 RXIM1 1 RX1
C73 1.2nF C71 1.2nF
,A_“_Z_WGND ,4_“_2_““@“)
RS3 499 1%
RS 49.9 1% RXIPL b
TXOP1 1
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33VD O

)|
]

4.7uFINI
o

[2]
Z
o

0.1uF
o

; |||- GND
EEEEEEEEEE
ULF EEPERERREEEEEEEEN RN EhREREREEREEEEEEEEEEREEEEEERR
[ajaNalalalajaNaYaajalalalalajajafalaalalalalalalajafajalalalalafafajajafafalalalalajafajajaNalaala)
Z2Z2Z2Z2Z2Z2ZZ2ZZ2ZZ2ZZZ2Z2Z2ZZ2Z2ZZ22Z2ZZ2Z2Z2Z2ZZ2ZZ2Z2Z2Z2Z2Z222Z222Z2Z2Z2Z2Z2Z22Z22Z22Z2Z222Z2Z22Z22
B00000000000000000000000000000000000000000000000600
D10 SOC_CO_V12D E‘; 0SOC_1.2VD
SOC_IO_V33D_1 soc_co vizp &2
b% SOC_I0_V33D soc_co_vizp -Ha
SOC_I0_V33D s0C_Co_vizp [H
SOC_CO_V12D
1.2VD
pLL_DVDD_vi2p [B10—SOCLAVD 650 1vp
1.2VD
PLL_AVDD_Vi2a [-A10SOCL2VD o50c 1 ovp
RT53505F
SOC_1.2VD
o

jc1io
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3 2 1
3.3VD
DCDC_V33D
R66
R280 lose to U
47KINI
u1G 0 ohm/SB‘ c114 c112
LDOSEL M 2 JO'MF L ‘ °
LDOSEL 08 s o L == ==
GND GND
us E—
UGATE HHL L4 SOC_1.8VD
— 61 p1 801 12 . SQC 1.8VD,
, . 4.7UHVLC5045
LGATE s2 s1 c100
G2 3 4 = -
G2 D2 6.8nF C101
o b c102 TJc103 |+
g A R67
APM2701AC 2K 19% |1OUF TUFINI 220uF
R68
GND4|||.GND 47 ohm 1% I R
FB [H4 o = = =
| GND GND  GND
o
soc FB
comp |-G4
| | :
SOC_ComP R84
2K 1%
. SOC_1.8VD
SOC_1.8VD — G2 | po_visA bpeDC_vaap (-2 DCDC VasD —lci0s  |c106 o
c107 == == B
C108 1.5nF 68pF
[ bCDC,_vasa |2 DCDC V33A J ki
o
JowF g
O !
= @
N =
R70
16.9K 1%
oC 1.2vD Gl
soc.12vp © VOUT_1P2
c109 111 EXT_LDO_1p2 [-H3 .
/~ =
4.7uF 1uF
o o
CND
RT53505F
R286 BAT1664M3/NI U7
SOC 12D 4 400 1.2VD
0 ohm/NI N u
1 EXT_LDO_1P2
3.3VD DCDC_V33D N
“Jcios “lcios  |c197 o
L16 T~ T~ =
3.3VD 1 vv2 DCDC V33D 220F/NI 10uF/NI | 0.1uF/NI SOC_1.8VD
0 ohm/SB N h h
DCDC_V33A
L17 ? C414 1
1 ~2 DCDC V33A = . = i
0 ohm/SB -Au GND b =0198 C199 )
c113 HE! 0.1UF/NI |4, 7uF/NI
— N
0.1uF  GND 1 RALINK TECHNOLOGY, CORP. CONFIDENTIAL
N [Titie
= _][-: -8V to . 1.2v N L RT5350 Internal SW-G
r 1on
GND o Opt o ) a In Bize Document Number ev
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Date: Thursday, October 21, 2010 Eheet 8 of 16

5 | 4 | 3 | 2 | 1




[4] spLcso [ >SPLCSO

[4] SPI_MISO < SPLMISO

3.3VD_J 3.3VD_J
o) o)
SR2
WP_SPI 2 ANN 1
47K c115 9
R71
u10 = o
1l,cs vee GND
2| 0o moLD HOLD SPI
3l e o SPI_CLK
oD DI SPI_MOSI
= MX25L3205DM2I
GND

[4] SPI_MOSI ~SPI MOSI

[4] SPI_CLK ~SPI CLK

> Ralink

RALINK TECHNOLOGY, CORP. CONFIDENTIAL
Title
SPI Flash
ISize Document Number Rev
A 21-SPI Flash.SCH 22
Date: Monday, October 18, 2010 [Sheet of 16

2 [




[3] MDATA[0:15] < SwmmnblRALARIIL
o_33vnsn RZB, ,
3.3vD_SD po
[3] SDRAM_MCKE - SDRAM MCKE
Ca84
| cT1 , R295
GND |—L|
uss
10pF/NI 33NI
15 _SDRAM MDOMO
CKE DQML
3] SDRAM_CLK P[> ! SDRAM CLK P a ], oFE Dok [F2s_SDRAM WBOM1
[3] SDRAM_CSON SE - %SE?VN &ies DQo (2 MEQ:
[3] SDRAM_WEN S| RASN 18 | WE DQ1 [ DATA
[3] SDRAM_RASN SSRAN e 18 Ras DQ2 BATA
[3] SDRAM_CASN CAS Q3 [+ BATA
DQ4 =
3] SDRAM_BAO SBRABAT 23 Bro 00s HO—R
[3] SDRAM_BAL Ban O pos it BATA
ADD < DQ7
23 42 DATA:!
A 234 po L0 D842 RISy
Al DQ9
A % o 45 MDATA
A2 DQ10 =
- 261 3 O opoufs DATA
A 29 Ad DO12 48 DATA
A 30 (2] Q12 7oy DATA
A5 DQ13 =
A 31 = 51 DATA.
ADDRY A6 DQ14 BATA
32 | s Q15 |52 D
ADDRE 33| =
ﬁ:gg;’o 41 1o < vopo 3.3VD_SD
— 224 p10 ¥ vob
JADDR1L 5 Q
/ADDR12 e | ALL QO VvbbQ
A2 gy VODQ
33vD_SD 3.3VD S VoD vsso
VDD VSSQ
VDD VSSQ
" VSSQ
vss R298
4 vss NC R
vss 10K
= SDRAM 16MX16 GND
GND
[3] MADDRI[0:12] [ SwemldARRRIOZ]
[3] SDRAM_MDQM[0:1] > E SRR A Y
33VD 33VD_SD
L671 T
Y2 .
0 ohm/SB
c3s6 c12 caas css7 {c3ss |c3se c30 cser {caee
10UF/NI O.LUF/NI 0.1UF/NI oiuF |0auF [o1uF |oawF [oaur  |oaurmi
o N N N N o N
GND GND
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%DSPI_CLK [41
— WLANLED ™S WIAN_LED [2]
LINK4 .
LINK4 6] RT5350 Boot Up Strapping
— S S inks [
LINK2 LINK2 [6] Pin Name Description Value=0 Value=1
LINK1
ko He el SPI_CLK XTAL_FREQ |  20MHz 40MHz
————1{>un«o [g] HI
SPI_MOSI 5P| . . . . . .
UART TX SPLvost 14 WLAN_LED_N | Big Endian Little Endian Big Endian
———————1 S UART_TX [4]
= L >7o 1 DRAM_FROM
EPHY_LED4_N _ from boot from
_EE strapping EEPROM
{EPHY_LED3_N,| DRAM_SIZE INIC/AP(SDR)
EPHT_LED2_N} 0: 2MB/SMB
1: 8BMB/16MB
o . RIS2 L 2: 16MB/32MB
R88 3VD_J g 2 EPHY_LED1_N
o 33VD )4 2 SPICLK _ SPI_CLK 3.3vD_J 4TKINI 3: 32MB/64MB
3.3vD_J 47KINI
GND R154
GND .||ML oo | 27 omm {EPHY_LEDL_N,| CPU_CLK CPU clock select
4.7 EPHT_LEDO_N SEL .
R136 o_33VD_J R307 LINKO EPHY_LEDO_N - NH| - 0: 360MHz
o 3.3VD_J 4 2 WLAN_LED WLAN_LED_N 3.3vD_J A.7KINI 1: Reserved
3.3vD_J 4TKINI
2: 320MHz

GND R308
R142 GND 1| |—l_wL

GND ..||L1_,\/\,_L | 27K ohm 3: 300MHz
4.7K ohm

A vector to set chip function/test/debug

33vD_J, RLZ2 5 LINK4 EPHY_LED4_N o 33VDJ 4 Re9 5 SPI_MOSI SPI_NOSI {SPI_MOSI, CHIP d
3.3VD_J 2N 3.3VD_J 7 TXD2, MODE[Z:O] modes
oD R118 oND RS TXD} 0 : Normal mode(boot fromSPI serial flash)
GND l—il—'\/\/vL GND l—LMWL )
l 4.7K ohm l 4.7K 1:iNIC-USB mode
0 33VD 31 R144 LINK3 EPHY_LED3_N 0 33VD 34 R101 UART_TX TXD2 2: Reserved
3.3VD_J 47K 3:3vD_J L7KINI 3: Reserved
R146 R107 4 : Reserved
GND .Hl&u\/\/_; GND .”M )
47KINI 47K 5 iNIC-PHY mode
o 33VDJ R148 LINK2 EPHY_LED2_N 33vp 033D 1 R113 XD TXD 6: SCAN mode
3.3vD_J 27N ’ 4.7KINI 7 : TEST/DEBUG mode
R150 R119
GND .|||L]_W_L GND .|||LI_W_L
4.7K ohm 47K
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(ANTENNA1)
(RX1)

~>RFOIN_GO (2]

< RFOUT_GO [2]

E1 caga ca20
o 0 |+ ANTEC1 H 1 ANTE1S H 1 RFOIN_GO
USB-ANT-RA 4 5.60H 4 0 ohm/NI
c286 c287
1.8pF NI b
GND == c285
GND 2.2pF
GND (ANTENNA1)
(RX1) .
A
2
Cconz g
1
SMAJUFLR
GND
N
GND
(ANTENNAO)
(TX0/RX0)
CONL co8
1 ANTECO |1 RFOUT GO
U
SMAIUFLR 10pF
GND
3 caaa c409
GND 3.30H 1.2pF
g g
2 2
g 5
GND GND

—_— RALINK TECHNOLOGY, CORP. CONFIDENTIAL

A Ralink

[Size | Document Number Rev
c 31-Front End.SCH 2

[Date:__Monday, October 18, 2010 [heet 12 of 16
1




[6] RXIM3
[6] RXIP3

[6] TXOM3
[6] TXOP3
[6] TXOP2
[6] TXOM2

[6] RXIP2
[6] RXIM2

[6] RXIP1
[6] RXIM1

[6] TXOML
[6] TXOP1
[6] TXOPO
[6] TXOMO

[6] RXIPO
[6] RXIMO

[6] TXOM4
[6] TXOP4
[6] RXIM4
[6] RXIP4

caz3

4.70FINI

S0C_1.8VD

R183
0 ohm/SB

o
g
g
© 16
< RXIM3 ) 0 MB3-
D
<1 RXIP3 ;‘EE: 1o MB3+
TR
3 18 CMT3 cwta o R160
75
TXOM3. R/T MA3-
[ 4 ‘% 1
TXOP3 5 a 16 MA3+ RISL | Lanp3 c2
[
) X 75 u17
— TXOP2 6 15 MB2+
D R162 | awezcy
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