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802.11 b/g/n wifi sensor node reference design

DRAGINO MS14 

DATE REVISION NUMBER INITIALS DESCRIPTION
May 18, 2012 245-01951-050 1.Add U1 FLASH SOP16-300MIL PCB FOOTPRINT,DLE Flash_WP ON FLASH SO8-200MIL

2.DEL R11 0OHM, CHANGE NET Flash_WP TO GPIO24

1.Rename USB_LED silkscreen to ROUTER_LED245-01951-060May 20, 2012

245-01951-070Nov 7, 2012 1.Del 1.2V power for RT8010.

2.JTAG 2x4pins change to 2x5pins,add 9pin-led4,10pin-led5. Del JUMP START net and switch.

Mar 20, 2013 245-01951-080 1.Change LED2 connect to 3.3V

2.Add U2 74LVC1G08 connect to RESET_B and RESET_ROUTER net, add R199,R200 100K

 a)Change VR1 from 1117-33vc to 1117-50vc. Remove VDD33_LDO, Add 5V_LDO. 
 b)J1-pin1 connect to VDD33, J1-pin2 connect to 5V_LDO
 c)Remove D2 in USB part, connect 5V direct to ESD_5V
 d)Add C178. Change C31 to NL.
 e)Add CON1 and CON2 for production test (add R6,R8)
 f)Del C130, Add C50, C51; Del C168, Add C52,C59; Del C188, Add C62,C63; Del C146, Add C60, C61
 g)Add D2,D3,D4,D5,D6, D7 for Ethernet ESD protection.  

3.Change LIST:

245-01951-090Mar 28, 2013 1. C127, C50, C51, C52, C59, C62, C63, C60, C61 change the correct symbol ;DNL (noload) C64, C76, C77, C78, C81, C82, C79, C80

2. D2 has not been removed. Connect 5V directly to ESD_5V; DNL C31 and load C178 with a 1206 10uF ceramic cap.
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Hornet
AR9331
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(internal SW Regulator)

For DDR1
For Ethernet 
transformer

3.3 to 2.5V
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for GPIO)
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 near
pin B1

 near
pin A12

 near
pin A19

 near
pin A30

 near
pin A33

 near
pin A38

 near
pin B69

near
pin A5

near
pin B13

UART

RESET
  SW

JUMPSTART
       

0805 near
pin B39

 near
pin A55

 near
pin A84

 near
pin 49

 near
pin B42

      near
pin B60,B61,B62

Check TRST_L and reset

AR9331

Y2 is SMD type and default is Not Load

Note: Pin name is 0.99 (20100316)
CK_P, DQS_0, DQS1 short together if use SDRAM.

 near
pin B55

Note: Hornet Digital IO pads(Flash, UART,JTAG, LED) are 2.5V CMOS logic, 
don't apply >2.9V on it otherwist might damage the IC.

Use DDR1, 
RESET=High

near
pin B26

 near
pin B31

 near
pin B36

 near
pin A61

 near
pin A70,A71

near
pin A26

R173&R174 Voltage divider(3.3->2.5)

close to A48

With ICE, JUMPSTART=High;
Without ICE, JUMPSTART=Low.

 near
pin B67
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0.22uF
6.3V
+/-10%
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6.3V
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1uF

6.3V
+/-10%

C54
1uF

6.3V
+/-10%
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+/-20%
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6.3V
+/-20%
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+/-5%
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+/-5%
100K
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0.01uF

25V
+/-10%
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0.01uF
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+/-10%

C23
0.01uF
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+/-10%

C23
0.01uF

25V
+/-10%
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No Load
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No Load
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0.01uF

25V
+/-10%
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No Load
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+/-5%
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0.01uF

25V
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+/-10%
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+/-5% 1/16W
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No Load
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No Load
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0.1uF
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+/-10%

C27
0.1uF
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1uF
6.3V
+/-10%
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+/-5%
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+/-5%
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0.01uF

25V
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6.3V
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C28
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6.3V
+/-10%

C204
1000pF

50V
+/-10%

C204
1000pF

50V
+/-10%
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6.3V
+/-10%
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6.3V
+/-10%
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0.01uF

25V
+/-10%

R154 No LoadR154 No Load

C32
470pF
50V
+/-5%

C32
470pF
50V
+/-5%

R10
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No Load
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Memory bus clock speed and voltage:
SDRAM: 166MHz, 3.0V
DDR1:200MHz, 2.5V
DDR2:200MHz, 1.8V

Flash memory footprint is SO8-200mil

  close
U3 pin 15

DDR1(default is loaded, 64MByte)

  close
U2 pin 14

  close
U2 pin 27

  close
U2 pin 43

  close
U2 pin 49

  close
U2 pin 1

  close
U2 pin 3

  close
U2 pin 9

R69,R68 are voltage divider to reduce the logic level to 2.5V. 

Flash memory footprint is SO16-300mil
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ADDR_3
ADDR_4
ADDR_5
ADDR_6
ADDR_7
ADDR_8
ADDR_9
ADDR_10
ADDR_11

SPI_DO_D

Flash_WP_D

CK_P CLKP_DDR
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BA_0
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CK_N

CKE_1

DQS_0

DQM_1CAS_L
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DQS_1

ADDR_12
CS_L

DQM_0

DATA_9
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DQ2
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DQ4
DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

DQ0

DATA_15

DATA_11
DATA_12
DATA_13
DATA_14

DATA_0
DATA_1

SPI_CLK
SPI_CS

SPI_DO_D

SPI_DI

VDD25VDD33

VDD_DDR

VDD_DDR

VDD_DDR

VDD33 VDD33

DATA_10 [3]
DATA_11 [3]
DATA_12 [3]
DATA_13 [3]
DATA_14 [3]
DATA_15 [3]

ADDR_12 [3]

SPI_DI[3]

DQS_1 [3]

ADDR_0[3]
ADDR_1[3]
ADDR_2[3]
ADDR_3[3]
ADDR_4[3]
ADDR_5[3]
ADDR_6[3]
ADDR_7[3]
ADDR_8[3]
ADDR_9[3]
ADDR_10[3]
ADDR_11[3]

DQS_0 [3]

DQM_1 [3]

SPI_CS[3]
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CK_N[3]
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CK_P[3]
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WE_L[3]

CKE_1[3]

SPI_CLK [3]

RAS_L[3]

CAS_L[3]

DATA_0 [3]
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DATA_8 [3]
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R68
3K
+/-5%
1/16W

R68
3K
+/-5%
1/16W

R176 22R176 22

R52 22R52 22

R58 22
+/-5% 1/16W
R58 22
+/-5% 1/16W

C1

6.3V
+/-10%
10uF
C1

6.3V
+/-10%
10uF

C2
1000pF

50V
+/-10%

C2
1000pF

50V
+/-10%

R64
10K
+/-5%
1/16W

R64
10K
+/-5%
1/16W

C38
0.01uF

25V
+/-10%

C38
0.01uF

25V
+/-10%

R2
4.7K
+/-5%
1/16W

R2
4.7K
+/-5%
1/16W

R177 22R177 22

C41
0.01uF

25V
+/-10%

C41
0.01uF

25V
+/-10%

R59 22R59 22

R175 22R175 22

C43
0.01uF

25V
+/-10%

C43
0.01uF

25V
+/-10%

R45 22R45 22

R57 22R57 22

R1
4.7K
+/-5%
1/16W

R1
4.7K
+/-5%
1/16W

R184 22R184 22

C42
0.01uF

25V
+/-10%

C42
0.01uF

25V
+/-10%

R44 22R44 22

R186 22R186 22

R181 22R181 22

U3

SDRAM-2MX4BX16

U3

SDRAM-2MX4BX16

DQ0
2

DQ1
4

DQ2
5

DQ3
7

A0
29

DQ4
8

A1
30

DQ5
10

A2
31

DQ6
11

A3
32

DQ7
13

A4
35

A5
36

A6
37

A7
38

A8
39

A9
40

A10
28

A11
41

V
S

S
Q

6
V

D
D

Q
3

V
D

D
1

V
D

D
Q

9
V

S
S

Q
12

V
D

D
Q

15

CS
24

LDQS
16

V
D

D
18

CKE
44

NC
17

BA0
26

BA1
27

V
D

D
33

V
S

S
34

UDQS
51

WE
21

CAS
22

CLK
46

V
S

S
48

LDM
20

RAS
23

V
S

S
Q

52

NC
14

DQ8
54

DQ9
56

V
D

D
Q

55

DQ10
57

V
S

S
Q

58

DQ11
59

DQ12
60

V
D

D
Q

61

DQ13
62

DQ14
63

V
S

S
Q

64

DQ15
65

V
S

S
66

CLK
45

UDM
47

NC
25NC
19

NC
42

NC
50NC
43

NC
53

VREF
49

U7

64Mbit Flash

U7

64Mbit Flash

HOLD
1

V
C

C
2

NC
3

NC
4

NC
5

NC
6

S
7

Q
8

W
9

V
S

S
10

NC
11

NC
12

NC
13

NC
14

D
15

CLK
16

U4

MX25L1605DM2I-12G

U4

MX25L1605DM2I-12G

CS
1

SI/SIO0
5

SO/SIO1
2

SCLK
6

V
C

C
8

HOLD
7

WP/ACC
3

G
N

D
4

R46 22R46 22

R185 22R185 22

C44
No Load
C44
No Load

R42 22R42 22
R43 22R43 22

R183 22R183 22

R51 22R51 22

C53
0.1uF

10V
+/-10%

C53
0.1uF

10V
+/-10%

R180 22R180 22

C36
0.01uF

25V
+/-10%

C36
0.01uF

25V
+/-10%

R62
10K
+/-5%
1/16W

R62
10K
+/-5%
1/16W

R179 22R179 22

R60
22

+/-5%
1/16W

R60
22

+/-5%
1/16W

R54 22R54 22

C34

+/-10%
10V
0.1uF
C34

+/-10%
10V
0.1uF

R55 22R55 22

R61
22

+/-5%
1/16W

R61
22

+/-5%
1/16W

R69

1K
+/-5%
1/16W

R69

1K
+/-5%
1/16W

R70
No Load
R70
No Load

C37
0.01uF

25V
+/-10%

C37
0.01uF

25V
+/-10%

R49 22R49 22

R67
No Load
R67
No Load

R53 22R53 22

R48 22R48 22
R47 22R47 22

R56 22R56 22

R63
10K
+/-5%
1/16W

R63
10K
+/-5%
1/16W

C39
0.01uF

25V
+/-10%

C39
0.01uF

25V
+/-10%

R65
10K
+/-5%
1/16W

R65
10K
+/-5%
1/16W

C40
0.01uF

25V
+/-10%

C40
0.01uF

25V
+/-10%

R182 22R182 22
R178 22R178 22

R50 22R50 22

R66 22
+/-5% 1/16W
R66 22
+/-5% 1/16W
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R76 & R77 
share 1 pad

R80 & R81 
share 1 pad

L15, L16 recommend useing low DCR
Psat power current 150mA~180mA

ANT 1

ANT 0

RFIN2P

RFOUTP

RFOUTN
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RFIN1N

RFIN2N
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C93
No Load
C93
No Load

C72
1pF
50V
+/-0.25PF

C72
1pF
50V
+/-0.25PF

CON1
MS-156-C
CON1
MS-156-C

IN
1

OUT
2

G
N

D
3

G
N

D
4

G
N

D
5

G
N

D
6

C73
No Load

?
?

C73
No Load

?
?

L19

4.7nH
+/-0.1NH

L19

4.7nH
+/-0.1NH

R6 ?
?No Load

R6 ?
?No Load

C70
1pF

50V
+/-0.25PF

C70
1pF

50V
+/-0.25PF

L1
2.2nH
+/-0.1NH

L1
2.2nH
+/-0.1NH

R77 ?
?No Load

R77 ?
?No LoadC160

10pF
50V
+/-5%

C160

10pF
50V
+/-5%

C95
No Load

?

C95
No Load

? AT1

N_2430_ANT

AT1

N_2430_ANT

IO0
1

GND
2

IO1
3

C91
1pF

50V
+/-0.25PF

C91
1pF

50V
+/-0.25PF

L16
10nH
+/-2%

L16
10nH
+/-2%

C74
No Load
?
?

C74
No Load
?
?

C177
No Load
C177
No Load

C68
1pF

50V
+/-0.25PF

C68
1pF

50V
+/-0.25PF

C67
10pF
50V
+/-5%

C67
10pF
50V
+/-5%

L18

2.0nH
+/-0.1NH

L18

2.0nH
+/-0.1NH

R8 ?
?No Load

R8 ?
?No Load

C181
10pF

50V
+/-5%

C181
10pF

50V
+/-5%

C89
10pF
50V
+/-5%

C89
10pF
50V
+/-5%

R81 ?
?No Load

R81 ?
?No Load

C176
No Load
C176
No Load

C66
10pF
50V
+/-5%

C66
10pF
50V
+/-5%

L20

2.0nH
+/-0.1NH

L20

2.0nH
+/-0.1NH

C96
No Load

?
?

C96
No Load

?
?

L2
2.2nH
+/-0.1NH

L2
2.2nH
+/-0.1NH

AT0

N_2430_ANT

AT0

N_2430_ANT

IO0
1

GND
2

IO1
3

C92
1pF
50V

+/-0.25PF

C92
1pF
50V

+/-0.25PF

L5
2.7nH
+/-0.1NH

L5
2.7nH
+/-0.1NH

C97
1.5pF

50V
+/-0.25PF

C97
1.5pF

50V
+/-0.25PF

R76
0
+/-5%
1/16W

R76
0
+/-5%
1/16W

C65
No Load
C65
No Load

C94
No Load

?
?

C94
No Load

?
?

J4
CON RF 3PIN
J4
CON RF 3PIN

C71
1pF
50V
+/-0.25PF

C71
1pF
50V
+/-0.25PF

L6
2.7nH
+/-0.1NH

L6
2.7nH
+/-0.1NH

C90
10pF
50V
+/-5%
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10pF
50V
+/-5%
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No Load
?
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No Load
?
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6

C182
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50V
+/-5%
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10pF

50V
+/-5%

C203
1.5pF
50V
+/-0.25PF

C203
1.5pF
50V
+/-0.25PF

L15
10nH
+/-2%

L15
10nH
+/-2%

C69
1pF
50V
+/-0.25PF

C69
1pF
50V
+/-0.25PF

J6

CON RF 3PIN

J6

CON RF 3PIN

L17

4.7nH
+/-0.1NH

L17

4.7nH
+/-0.1NH

R80
0
+/-5%
1/16W

R80
0
+/-5%
1/16W



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

10/100 LAN 1 port

HIGH VOLTAGE

10/100 WAN port

LAN_LED

WIRELESS_LED1

ROUTER_LED

Trade-offs:
Nets name LED0, LED1, LED2, LED3, LED4, LED7 are also for 
Boot-strap during power on.
To avoid wrong voltage applyed on the IO pin from LED,
these GPIOs should be source current only.
The rest LEDs are using sink current mode to reduce 
the Hornet internal 2.5V LDO loading (thermal).

25MHz XTAL
=Low

Boot from SPI Flash
=High

Chip Mode[0]
=Low

Chip Mode[1]
=Low

FW download
=Low

 WAN and LAN ports support Auto-MDIX.

LEDs are 0805 SMT type becaused of plastic optical guide.

USB Host Mode
=High

Ethernet on/off
on=High

Power_LED

WAN_LED

SENSOR_LED

Use DDR1, XLNA
=Low
Use DDR2
=high

RX4-

TX4+
TX4-
RX4+

RX4+

TX4+

PC4P4REF

P4_TX+

P4_TX-

P4_RX+

P0_RX+

P0_RX-

P0_TX+

P0_TX-

P4_RX+

P4_RX-

P4_TX+

P4_TX-
RX0-

TX0+
TX0-
RX0+

RX0-

TX0-

P0_RX+

PC0

P0_TX-

P0_TX+

P0_RX-

P4_RX- RX4-

TX4-

RX0+

P0REF

TX0+

P0_TX- P0_TX+

P0_RX- P0_TX-

P4_TX- P4_TX+

P4_RX- P4_RX+

2.0V

VDD25 VDD25 VDD25 VDD25 VDD25VDD25 VDD25

VDD33

VDD25

P4_RX+[3]

P4_RX-[3]

P4_TX-[3]

P4_TX+[3]

LED0[3]

GPIO28[3]

LED2[3]

LED0 LED1[3] LED3[3] LED4[3] LED5[3]LED2[3] LED6[3]

LED6[3]

SENSOR_LED
[3]

P0_RX+[3]

P0_RX-[3]

P0_TX-[3]

P0_TX+[3]

GPIO28[3]
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RED

LED4

LED RED

LED4

LED

12

R188
10K
+/-5%
1/16W

R188
10K
+/-5%
1/16W

R124
75 +/-1%

1/16WR124
75 +/-1%

1/16W

R118

75
+/-1%
1/16W

R118

75
+/-1%
1/16W

R213
No Load
R213
No Load

R202
10K
+/-5%
1/16W

R202
10K
+/-5%
1/16W

T/R

R/T

D X

T/R

R/T

T1

HTS-2038DR GROUP-TEK

T/R

R/T

D X

T/R

R/T

T1

HTS-2038DR GROUP-TEK

1

2

4

5

20

19

18

17

16

3

6

7

8

9

10 11

12

13

14

15

R194
10K
+/-5%
1/16W

R194
10K
+/-5%
1/16W

J7
CON JACK SINGLE PORT
J7
CON JACK SINGLE PORT

1
1 2
2 3
3 4
4 5
5 6
6 7
7 8
8

9
910
1011
1112
12

C111
0.1uF

10V
+/-10%

C111
0.1uF

10V
+/-10%

R203
No Load
R203
No Load

C116
1000pF

3KV
+/-10%

C116
1000pF

3KV
+/-10%

R122

75
+/-1%
1/16W

R122

75
+/-1%
1/16W

D7
DIODE NI
D7
DIODE NI

2
1

R131
75 +/-1%

1/16WR131
75 +/-1%

1/16W
J8
CON JACK SINGLE PORT
J8
CON JACK SINGLE PORT

1
1 2
2 3
3 4
4 5
5 6
6 7
7 8
8

9
910
1011
1112
12

R117
49.9
R117
49.9

R197
No Load
R197
No Load

R189
10K
+/-5%
1/16W

R189
10K
+/-5%
1/16W

D6

ESD REVERSED

D6

ESD REVERSED

21

R93
270

+/-5%
1/16W

R93
270

+/-5%
1/16W

C101

+/-10%
10V

0.1uF
C101

+/-10%
10V

0.1uF

RED

LED2

LEDRED

LED2

LED

1 2

R132
75 +/-1%

1/16WR132
75 +/-1%

1/16W

C110
0.1uF

10V
+/-10%

C110
0.1uF

10V
+/-10%

R193
No Load
R193
No Load

D4

ESD REVERSED

D4

ESD REVERSED

21

R91
270

+/-5%
1/16W

R91
270

+/-5%
1/16W

R98
49.9
R98
49.9

R100
49.9
R100
49.9

RED

LED1

LEDRED

LED1

LED

1 2

D2
DIODE NI
D2
DIODE NI

2
1

R96
330

+/-5%
1/16W

R96
330

+/-5%
1/16W

RED

LED8

LED RED

LED8

LED

12

C108

+/-10%
10V

0.1uF
C108

+/-10%
10V

0.1uF

C100

+/-10%
10V

0.1uF
C100

+/-10%
10V

0.1uF

R198
10K
+/-5%
1/16W

R198
10K
+/-5%
1/16W

R97
330

+/-5%
1/16W

R97
330

+/-5%
1/16W

C114
1000pF

3KV
+/-10%

C114
1000pF

3KV
+/-10%

RED

LED7

LED RED

LED7

LED

12

R95

1/16W
+/-5%

10K No Load
R95

1/16W
+/-5%

10K No Load

C196
0.1uF/100v
C196
0.1uF/100v

R90
270

+/-5%
1/16W

R90
270

+/-5%
1/16W

R196
10K
+/-5%
1/16W

R196
10K
+/-5%
1/16W

R114
49.9
R114
49.9RED

LED3

LED

RED
LED3

LED

12

R94

1/16W
+/-5%

10K
R94

1/16W
+/-5%

10K

R101
49.9
R101
49.9

R99
49.9
R99
49.9

R187
No Load
R187
No Load

C197
0.1uF/100v
C197
0.1uF/100v

D5

ESD REVERSED

D5

ESD REVERSED

21

R214
10K
+/-5%
1/16W

R214
10K
+/-5%
1/16W

R116
49.9
R116
49.9

D3

ESD REVERSED

D3

ESD REVERSED

21

R115
49.9
R115
49.9

R92
270

+/-5%
1/16W

R92
270

+/-5%
1/16W

C109

+/-10%
10V

0.1uF
C109

+/-10%
10V

0.1uF

R190
No Load
R190
No Load

R195
No Load
R195
No Load

R123
75 +/-1%

1/16WR123
75 +/-1%

1/16W
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PNP GENERATE 2.5V
     For DDR1 SDRAM

PNP TO GENERATE 2.0V
For Ethernet Transformer

SWITCH REGULATOR
    GENERATE 1.2V

 If DCin=5V then VR155=0603/0 Ohm and U5,C62,C63,R147,C147,C144,
    L14,C143,R210,R148,R149,C60,C61=NL.

Caution on Vce_sat

12V input 100mA x number of RJ45 ports for 10Mbps;
40mA x number of RJ45 ports for 100Mbps.

    SWITCH REGULATOR
GENERATE DC5V FOR USB

12V

VDD33

VDD_DDR

VDD33

2.0V

5V

VDD33

VDD5_LDO

12V

VDD5_LDO 5V

12V

SW_REG_OUT[3]

LDO_OUT [3]

CTRL20 [3]

VDD12_PMU [3]

Size

Scale

CAGE Code DWG NO Rev

Sheet
of

2.2

DRAGINO TECHNOLOGY CO.,LIMITED

MS14 Schematic

Wednesday, May 22, 2013
7 8

C

Power

<Cage Code>

Size

Scale

CAGE Code DWG NO Rev

Sheet
of

2.2

DRAGINO TECHNOLOGY CO.,LIMITED

MS14 Schematic

Wednesday, May 22, 2013
7 8

C

Power

<Cage Code>

Size

Scale

CAGE Code DWG NO Rev

Sheet
of

2.2

DRAGINO TECHNOLOGY CO.,LIMITED

MS14 Schematic

Wednesday, May 22, 2013
7 8

C

Power

<Cage Code>

R150
1

+/-5%
1/4W

R150
1

+/-5%
1/4W

C139
0.1uF
C139
0.1uF

R149
10K
+/-5%
1/16W

R149
10K
+/-5%
1/16W

L12
1uH
L12
1uH

C82
No Load
C82
No Load

C76
No Load
C76
No Load

C151

6.3V
+/-10%
10uF
C151

6.3V
+/-10%
10uF

C153
0.1uF

10V
+/-10%

C153
0.1uF

10V
+/-10%

C78
No Load
C78
No Load

MMBT2907A
Q4

MMBT2907A

MMBT2907A
Q4

MMBT2907A

1

2
3

R168
10K
+/-5%
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