2-MEMORY

MDATA[0:15] 9

SDRAM_MDQM[0:1]

SDRAM_BA[0:1]

1-CPU-RT5350

SDRAM_MDQM[0:1]

SPI_CLK
SPI_CLK 3P S0 SPI_CLK
SPI_CS0 SETMOST SPI_CS0
SPI_MOSI SPI IS0 SPI_MOSI
SPI_MISO SPI_MISO

SDRAM_WEN

SDRAM_WEN SORAMCSON SDRAM_WEN

SDRAM_CSON SORAM RASN SDRAM_CSON

SDRAM_RASN SORAM CASN SDRAM_RASN

SDRAM_CASN SDRAM_CASN

SDRAM_CLK_P
SDRAM_CLK_P @l SDRAM_CLK_P
MADDRI0:12]
MADDR[0:12] MADDR[0:12]
MDATA[0:15] P

SDRAM BA[0:1]
—

SDRAM_MDQM[0:1]

SDRAM_BA[0:1]

SDRAM_MCKE

u UART_TX
™

: RFOUT_GO
RFOIN_GO

SDRAM_MCKE
SDRAM_MCKE
LINKO L0
LINKL
LINK2 =
LINK3 TN
LINK4 -
WLAN LED WLAN LED
UART_TX
UART_TX o)
TXD
2-MEMORY
3-WLAN
RFOUT_GO
rFoUT_co @
RFOIN_GO
RFOIN_GO
3-WLAN

4-ETHERNET

1-CPU-RT5350

TXOM4
TXOM4 TXOP% TXOM4
TXOP4 Xz TXOP4
RXIMA S RXIM4
RXIP4 S RXIP4
RXIM3 X RXIM3
RXIP3 o RXIP3
TXOM3 oF TXOM3
TXOP3 on TXOP3
TXOM2 OF3 TXOM2
TXOP2 TXOP2
RXIM2 RXIP2 RXIM2
RXIP2 XIVT RXIP2
RXIM1 X1 RXIM1
RXIP1 ONT RXIP1
TXOML SOPT TXOM1
TXOP1 S ONG TXOPL
TXOMO OP0 TXOMO
TXOPO RXINVIO TXOPO
RXIMO RXIPO RXIMO
RXIPO RXIPO

4-ETHERNET
6-LED
SECU_LED
SECU_LED PWRTED SECU_LED
PWR_LED WPS-LED PWR_LED
WPS_LED WLAN LED WPS_LED
WLAN_LED WLAN_LED
LINKO
LINKO LINKO
LINK1 O LINK1
LINK2 O LINK2
LINK3 i LINK3
LINK4 = LINK4
WPS_PBC
WPS_PBC ’ RSTPEC WPS_PBC
RST_PBC RST_PBC
6-LED
5-POWER
JTAGRST_N
JTAGRST_N JTAGRST_N
CPURST_N

cpursT_N @ CPURST_N

5-POWER

Filenam

e
AP-RT5350-V22-SPI-SDRAM-1X1-110713.DSN
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LDORF_Out

C8 | ayout close D8

UlA
SRR CB{ \WL_LDORF_OUT_vi2
B P
e cs
1007 100pF B WL_RFO_IF_V12A
51 WL_RF_BB1 V12A
{2 Q)L REOREVIZA B3|\ peo re vioa
GND ] _RFO_RF_
0ohm ca
€21 wi_RF_BB2 V12
GND
Cl1 layout close C7
PLL VIZA €7 WL_LDOPLL_OUT_v12
LDOPLL Out C14 C11 WL_VCO_VCO_V12A
- Ou 1uF 100pF/NI
WL_PLL_V12A
GND
S0C_1.2vD Lot i B9 | \_ApC vi2
o
0.1uF
L34 ,C252 layout close Cl and F1 =
GND WL_RFO_PA_V33P
WL_RFO_PA_V33N
caa3 33vD_)
1|
1M10pF
cos1
1|
Fa7ur
L34
cos2 00hm
1l 1l PA V33 0
enD ] 1M 10pF/NI

RTS350F

SOC_1.8VD_}, 1 soc_18vD soC 18v0
WL_LDORF_IN_VX AB—‘ LZ L“E 0ohm JEABO 1.8V LDO_In
4.7uF 10pFINI 10pFINI
GND GND GND
WL_BG_va3A [A2 — = 33vD
1o c
BG RES, 12K o1E | 10pF 3.3V Input
WL_BG_RES_12K JBJ ~ oD
c1o
hoopF RL
12K 1%
40MX1 GND
U3 20MHz +/- 10ppm
R211
WL_PLL X1 845K 196/NI |
— ND ¢
WL PLL X2 |B aowe ] T osc o ®
R212 300 ohm
15
WL PLL VG cAP PLL VC CAP ToF
18
20F 1
GND
Ls1
0.8pF
cas1 c3
RFOIN
WL_RFO_2G_INP R on R L H ON G L H . < RFOIN_GO [12]
WL RFO. 26 INN jﬁ_‘ 330H 0ohm
RFO_2G INN L 2 o
3.3pF NI cs
NI
c382
GND g
= 2.7nH g 2
L1 N GND GND
= 220H C36 ca05
c1 RFO_PA OUTP Il PAOD_OUT+ 1| oPA0_OUT |1 RFOUT_GO
WL_RFO_PA_OUTP 12.7pF I Ui DRFOULGO 12
1.2pF 4 00ohm 4
ca1s | car cao6 ca07
WL_RFO_PA_OUTN Tasprmi cas [15pF L12 12pFINI L5pFINI
RFO_PA_OUTN il PAO_OUT- Nt
12 2.7nH GND
WLAN_LED_N — WLAN_LED [11,15]
|_LED ! cao
33D 12F
153 ; P
RFO PAL V33A =
WL_RFO_PAL_V33A IAS o
caz
4.70F
GND

Shielding

2 Relnkl=
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ATA3

DATA2

DATAL

DATAO

MDATA7

MDATAG

MDATAS5

MDATA9

MDATA11

MDATA14

ATA!

DATA:

3
DATA10
DATA12

[10] MDATA[D:15] < emRALAQLSLY

MDATA15

MDATA4

_MARRBM.ZJ_D MADDR[0:12] [10]

U1
MDATAO _E10 Gl14 IADDR
MDATAL D11 mgg mﬁ? H13 IADDR
ATA2 D12 MD2 MA2 H12 ADDR MADDRO
DATA: D13 H11 JADDR
DATA4 14 | MD3 MAS 7114 ADDR4 MADDR1
DATAS 11 | MP4 MA4 P13 ADDRS
DATA6 _g13 | MDS MAS 712 ADDR6 MADDR3
ATA7T _F1o | MDS MAG 77 IADDR7
DATAB 1o | MP7 MA7 M ADDRS MADDR2
DATAS 13 | MDS e [ait ADDR
DATAL0 E14 MD10 MA10 114 IADDR10
DATALL G11 MD11 MA1L K12 IADDR11
ATA: G12 MD12 MAL2 113 Al R12
DATAL3 F13
MD13
DATA14 G13 MD14 MADDR4
DATA15 F14 MADDRS
MD15 MADDR6
JADDR7
JADDR8
JADDR9
ADDR1L
MADDR12
MADDR10
MDQMO 1 SDRAM_MDOMO

SDRAM_IO_V33D
SDRAM_IO_V33D
SDRAM_IO_V33D

MDQM1

MBAO
MBA1

MCLK

MCKE

MRAS_N
MCAS_N

MWE_N
MCSO_N
MCS1_N

12 SDRAM_BAO

M13 SDRAM_MDQM1

SDRAM_MDOMO
SDRAM_MDQMO [10]
ZSDRan MDOWL < SORAM MDQWO (10

RT5350F

M14 SDRAM BA1
H14 SD CLK P 2 R1Oh 1o SDRAM CLK P gprAM_CLK_P [10]
c11 SDRAM_MCKE Jf424
10pF/NI
GND
111 SDRAM RASN
C17 _SDRAM CASN
EH Sg ﬁ \ésto’\r‘u —SDRAM MCKE ™, 5pRAM_MCKE [10]
Ccia —SDRAM WEN_____ ™ spraM_WEN  [10]
—SDRAM CASN______ ™ 5pRAM_CASN [10]
—SDRAM RASN______ ™ 5pRAM_RASN [10]
—SDRAM CSON_____ ™ 5pRAM_CSON [10]
SDRAM BAO ™, spraM BAO [10]
SDRAM BAL ™ 5pRaAM_BAL [10]

L
\ Rallnkﬁze | Document Number rev
B
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uic

[9] SPI_MISO SPL_MISO M2 spi_miso RTS_N B2
[9.11] SPI_MOSI SPI_MOSI DTR_N ¥4
[9,11] SPI_CLK 2 s5/212\/‘ 1_SFLASH CLK ML spicLk D K2 XD
[0 SPICSO SPIZCSO DeD N FM—C o e
L2 spics1 DSR_N PWR LED
- CTs N K4
>N Ciia WPS LED
SIN Tha RST PBC
Ue ——————{ >UART_TX [11]
GND 3 g 33D
21w e = B4 i2c_scik Txp2 [N2—UARTTX
alhl W 12C SCLK =
" A 12C_SD B13
GND SDA 12C_SD UART RX
RXD2
- AT24C02A/SBNI R318 L 33VD  oaan
47K GND TDI/ TMS/ TCK / DINT pul | up
R18
fo =
3 R12 R16  {R17 _]_’\/\/\—2—||'GND
[15] wps_peC [ > B12 | 5piog GND 10K 1K 1K 1K |
_US 7 Header /BOX
N N
[14] CPURST_N > €101 poRrsT_N JTAG_TRST_N [FA1L RSTN 11 TRsT GND
JTAG_TDI [-Al4 I Z 700 ol GND 2
s e s R o Bt rove
JTAG_TCLK [FAL 13 TCK Ii: eND 32
RST Key
DINT 13 33VD
pR— [14] JTAGRST N < onT ] vio 8.3v0

ICE-Connector
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uiD

O
5VD

@
z
o

[0}
z
o

3.3VD O——— NI jpHyo_VDDA_V33A
soc_1.2vp 0-S0C 12D P13 | ynivg vpDL vi2D
€43 0.1uF
UsB1 )
|
C-UBR27-00-00
ﬂq 4||I-GND R8
9

3s |, 8.2K 1% UPHYO VRES P11 ervo vRES

G

b+ [ UPHve pADY N1z | UPHYO_PADP

D- |2 UPHYO_PADM
ooVt
[OX%) ]

p34 | D35 = uci = uc2
CHGND ¢
SpFINI o SpFINI
RTS350F
“ « =
N
o V-PORT/NI  _| V-PORTNI
I =
e GND
o
/77
c433
ca34
47UFINI O.1UFINI

> Ralink
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0.1UF/NI

|caz2 ‘

0.1uF

Close to RT5350

[11,15] LINK4
[11,15] LINK3
[11,15] LINK2
[11,15] LINKL
[11,15] LINKO

ko] EPHY_V33A EPHY_TXN_p4
| EPHY_V33A EPHY_TXP_p4
K| EPHY_V33A EPHY_RXN_pd

EPHY_V33A EPHY_RXP_p4

EPHY_TXN_p3
EPHY_TXP_p3
EPHY_RXN_p3
EPHY_RXP_p3

EPHY_TXN_p2
EPHY_TXP_p2

EPHY_RXN_p2
EPHY_RXP_p2

EPHY_TXN_p1
EPHY_TXP_pl
EPHY RXN_p1
EPHY_RXP_p1

EPHY_REF_RES

TXOM4
TXOMA [13]
1X0P4 TXOP4 [13]
EERe RXIM4 [13]
RXIP4 [13]
TXOM3
TXOMS [13]
TXORS TXOP3 [13]
X RXIMS [13]
RXIP3 [13]

TXOM2
o TXOM [13]
L TXOP2 [13]
B RXIM2 [13]
RXIP2 [13]
TXOML
TXOML [13]
TXOFL TXOPL [13]
L) RXIML [13]
RXIPL [13]

R27 49.91%
1 RX4

R26 49.91%
1 TX

C79 12nF

C77 L12nF

RXIM4 TXoM4 @
c50 120F cas 120F
,;L_“_z_““sND ,A_“_Z_“\‘GND
R20 49.9 1% R28 49.9 1% RS6 49.91%
RXIP4 1 TXOP4 1 RXIMO 1 RX0
RSS  49.91%
RXIPO 1
R32 4991% R31L 49.91%
TxOMS 1 ™ RXIM3 1 RX3
C60 1.2nF C58 1.2nF
,A_“_Z_““GND ,4_“_2_““6,\“)
R38 49.9 1% R55 49.9 1%
R39 49.9 1% RXIP3 1 TXOMO. 1 X0
TIXOP3 1
RS7 499 1%
TXOPO 1
R41 49.91% R40 49.9 1%
RXIM2 1 RX2 TXoM2 1 X2
c67 12nF ces 120F
,;L_“_z_““sND ,A_“_Z_“\‘GND
RA8 499 1%
RAO  49.91% TXOP2 i
RXIP2 1
RS2 4991% RS 49.91%
TIXOML 1 IX1 RXIM1 1 RX1
€73 120F o7 120F
,A_“_Z_““GND ,4_“_2_““6,\“)
R53 49.9 1%
R54  49.9 1% RXIP1 1
TIXOPL 1

EPHY_TXN_p0 T, TXOMD [13]
e ML Epry (ED3 N i
INK 11| EPHY_LED2 N
INKO Ka | EPHY_LEDI N
EPHY_LEDO_N
RT5350F
PHY address 5’d0 -> 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 5’d5 ~ 5'd31 are free for the external

PHY.

—4—“—2—“\‘@\“)

g‘—“—z—“\‘GND
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222222222222 222222222222222222222222222222222222222
0000000000000 00000000000000000000000000000000000000
D10 SOC_CO_V12D E‘; 0S0C_1.2VD
3.3VD O SOC_I0_V33D_1 soc_co vizp 52
ﬁ: SOC_I10_V33D soc_co_vizp -2
SOC_I0_V33D soc_co_vizp -8
SOC_CO_V12D
oo
~ SOC 1.2vD
HB1oS0C 1.2VD 5 50c_1.2vD
PR PLL_DVDD_V12D -
o 0.1uF
o
PLL_AVDD_vi2a [-A10SOC L.2VD 6 56c 12vp
GND
RT5350F
SOC_1.2VD
[0}
Jces  “Jces  “Jcio4  Jcio
T~ — — —
4.7uF 0.1uF 0.1uF 0.1uF
o o o q
GND
Ralink
5 | 4 | 3
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3.3VD

DCDC_V33D
R66
R280 Close to U3
4.7KINI
U1G 0 ohm/S c114 c112
0.4uF 4.7uF ‘
LDOSEL LDOSEL MOS _S2 L o o
GND GND
us
UGATE [HHL L4 SOC_1.8VD
G1 16t b1 |6 D1 1L ~V2 . SQC 1.8VD,
c 4.7UHNLC5045
LGATE s2 s1 —{c100
G2 3 4 =
G2 D2 6.8nF C101
o 7 c102 |c103 _ |+
g A R67
APM2701AC 2k 1% |IOUF .7UFINI R20uF
R68
GND4|||.GND 47 ohm 1% 1 L L
H4 = = =
FB GND GND  GND
o
Soc_FB
comp -84
| SOC_CowmP R284
2K 1%
. SOC_1.8VD 5
SOC_18VD &2 { | po visa bepe_vas 2 DCDC V33D o T . d
C107 = = B
~lc1o8 1.5nF 68pF
€ bCDC_vaa [H2——DCDC V33A n p
0.1uF =
oo z
O
%2
.
R70 =
16.9K 1% GND
soc 12vp © SOC 1.2VD Gl yout_1p2
c109 o111 EXT_LDO_1p2 |3
4.7uF 1UF
o
GND
RT5350F
GND
R286 BAT1664M3/NI
SOC 1.2VD 1 4RO 1.2VD .
0 ohm/NI )
EXT _LDO 1P2
3.3vD DCDC_V33D H H H
cies ci9e c197 o
L16 T~ T~ =
3.3VD 1 ~YL2 DCDC V33D 22UF/NI 10uF/NI | 0.1uF/NI SOC_1.8VD
0 ohm/SB DCDC_V33A
117 T ca14
1 ~YL2 DCDC V33A H
0.1uF
0 ohm/SB u =§193 C199
C113 O0.LuF/NI_|4.7uF/NI
— N
01uF  gND L RALINK TECHNOLOGY, CORP. CONFIDENTIAL
N [Title
= 1::" 8V tto 1.2v GND - RT5350 Internal S/W-G
or option
GND p \ In |Size Document Number ev
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3.3VD_J 3.3VD_J
o) o)
WP_SPI 2 ,\S/R\Z/\ 1
4.7K :10115 N
R71
0.1uF/NI 4.7K
u10 = -
[4] SPI_CSO ~ SPI €S0 1,cs vcc (-8 GND
[4] SPI_MISO < SPI_MISO 2| 5o moLp L2 HOLD_SPI
3 wp ck (8 SPICLK
GND o L SPI_MOSI
= MX25L3205DM2I
GND
[4] SPI_MOSI ~ SPI_MOSI
[4] SPI_CLK > SPI CLK
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[3] MDATA[0:15] < SemllRALAGAS
o—33wsn R2B, ,
3.3VD_SD P
[3] SDRAM_MCKE Sesb dele
i cT1 ., R295
GND
uss
10pF/NI 33NI
3 15 SDRAM MDQMO
CKE DQML
[3] SDRAM_CLK_P > SDRAM CLK P a8 |, oe Do [-33SDRAM MDOML
RAI —_— ATA(
[3] SDRAM_CSON SE A \(/:\/SEOI\’I\‘ ‘1: cs DQO 3 DATA
[3] SDRAM_WEN SDRAM RASN 18 | WE DQ1 DATAZ
[3] SDRAM_RASN SBRANCAS 181 Ras DQ2 BATA
[3] SDRAM_CASN CAS o3 (L BATA
DQ4 =
[3] SDRAM_BAO sl 201 BAo DQs [0 e
[3] SDRAM_BAL Bal B DQ6 [1% DATA:
DDR 23 < bQ7 42 ATAS
24 | A0 n DR8I/ ATA
25 | AL o DQ9 I7/g ATA:
21 2 DQio 4 DATA
29 A3 o boil 48 ;A A
0 | A4 0 DRz DATA.
1] RS = 208 DATA.
2 | A8 DQ14 7o DATAI5
2 A7 s DQ15 =
34 A8
5 2 Ao § VDDQ 3.3VD_SD
T 22 A10 VDDQ
DORLZ Bia1 @ vopQ
A2 gy VDDQ
3.3VD_SD 33VD S Voo vssQ
VDD VSSQ
VDD VSSQ
24 vss vese R298
41 vss NG LU
vss 10K
G?ND SDRAM 16MX16 GND
[3] MADDR[0:12] D—Mﬁw—
[3] SDRAM_MDQM[0:1] > LA o0 ]
33D 3.3VD_SD
L671 T
1~ .
0 ohm/SB
C386 “lci2 C445 “|c3s7 "|csss "|c3s9 |c390 |C391 | C392

10uF/NI

0.1uF/NI

1uF/NI

U

[2]
z
S

0.1uF 0.1uF 0.1uF 0.1uF

0.1uF 0.1uF/NI

2

S Ralink
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_SPICK ok @

—WLAN LED ™S W AN_LED [2]

LINKa LINK4 [6]
—LINKS ™ Nk3 (6]

LINKZ LINK2 [6]
—LNKL__ s ke [

LINKO LINKO 6]
—SPLMOSI ™~ sp mosI 4]
— UARTTX. S UARTTX @]
— 0 Snow

O

O

0 33VD J Rg8 SPI_CLK SPI_CLK
3.3vVD_J LTKINI
R94
GND ‘\H&LW_L
47K
33vD J, RI136 WLAN LED _ WAN_LED N
o
3.3vD_J 4.7KINI
R142
GND ‘\H%»/\/\/\_L
4.7K ohm
3.3vD Jq R112 LINK4 EPHY_LED4_N
3.3VD_J TN
R118
GND ‘\H&L/\/\/\_L
4.7K ohm
33vD_J, R144 LINK3 EPHY_LED3_N
3.3vD_J P
ND R146
GND ‘\HG—]»/\/\/\_L
4.7KINI
3.3vD Jq R148 LINK2 EPHY_LED2_N

o
3.3vD_J 4.7KINI

onp |5 R150
4.7K ohm

RT5350 Boot Up Strapping

Pin Name

Description

Value=0 Value=1

SPI_CLK

XTAL_FREQ
HI

20MHz 40MHz

WLAN_LED_N

Big Endian

Little Endian Big Endian

EPHY_LED4 N

DRAM_FROM

_EE

from boot from
strapping EEPROM

{EPHY_LED3_N
EPHT_LED2_N}

LINK1 EPHY_LEDL1_N

033D Jg R152
3.3vVD_J LTKINI

GND “‘ GND R154
4.7K ohm

3.3vD J4q R307

DRAM_SIZE

INIC/AP(SDR)
00: 2MB/8MB

01: 8MB/16MB

10: 16 MB/32 MB, 32 MB*2
11: 32MB

{EPHY_LED1_N

EPHT_LEDO_N}
LINKO EPHY_LEDO_N

o
3.3vD_J A.7KINI

onp |-G R308
4.7K ohm

CPU_CLK
_SEL

CPU clock select
00: 360MHz

01: Reserved

10: 320MHz

11: 300MHz

SPI_MOSI SPI_MOSI {SPI_MOSI,

o 33VD J4 R89
3.3VD_J P

R95
GND ‘\\ GND D

TXD2,
TXD}

UART TX TXD2

033D 33 R101
3.3VD_J ATKINI

ND R107
GND ‘\He—lb/\/\/\_;
4.7K

33vD 4 RL13

TXD TXD

33VD O
4.7KINI

R119
GNDM’LLW_L

CHIP_
MODE[2:0]

A vector to set chip function/test/debug
modes

000 : Normal mode(boot fromSPI serial
flash)
001 : iNIC-USB mode

010 : Reserved

011 : Reserved

100 : Reserved

101 : iNIC-PHY mode

110 : SCAN mode

111 : TEST/DEBUG mode

~ Ralink IE
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(ANTENNA1)
(RX1)

E1 co84 c420
I P—E ANTECL = ANTELS = RFOIN GO >RFON_GO [2]
USB-ANT-RA 5.60H 0 ohm/NI
1 dew
B T 1
GND == c285
GND. 2.20F
GND (ANTENNAL)
(RX1) -
CON2 Z
1 i
SMAJUFLR
GND
N
GND
(ANTENNAO)
(TX0/RX0)
Coni cor8
ANTECO H 1 RFOUT GO <] RFOUT_GO [2]
10pF
caas
3.3nH
g g
2 2
5 5
GND
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[6] RXIM3
6] RXIP3

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

[6] RXIP2
[6] RxiM2

[6] RXIPL
[6] RXIML

[6] TXOML
[6] TXOPL
[6] TXOPO
[6] TXOMD

(6] RXIPO
6] RXIMO

[6] TXOMA
[6] TXOP4
6] RXIM4
[6] RXIP4

SOC_1.8VD

R183
caz3
0 ohm/sB
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