
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

MIPS 74K CPU

SAMD21G18A

SPI/ICSP

HANDSHAKE

GPIO

Reset

Linux Reset Button

MCU Reset Button

WLAN RST Button

LEDs

USB

12MHz

Level
Translators

  Wi-Fi
Antenna

R
F

Headers

USB Dongle

USB0

USB1

USB2

USB

AU6259 2 port 
   USB HUB

 Bluetooth 
(CSR8510)

  USB Signal 
on Pin Header

USB0

USB1

    AU6350 
USB2.0 HUB 
& Card reader

eMMC 4GB

CP2105

UART

UART

ttyUSB1

ttyUSB0

USBUSB
PC

16MHz

SWD

Title

Size Document Number Rev

Date: Sheet of

01_Block Diagram

Custom

2 8Tuesday, February 02, 2016

Title

Size Document Number Rev

Date: Sheet of

01_Block Diagram

Custom

2 8Tuesday, February 02, 2016

Title

Size Document Number Rev

Date: Sheet of

01_Block Diagram

Custom

2 8Tuesday, February 02, 2016



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

1.2V

2.5V

+1.8V

V18_OUT

+3.3V

V33_OUT

DC/DC

eMMC

I-Limit USB A

    VIN
Selector

VIN from Pin Header

USB OTG

Headers

+3.3V

+5V

ATMEGA D21

HUB

MIPS 74k CPU

3.3V

+5V

+1.2V

SW_REG_OUT

+2.5V

LDO25_OUT

VDD33_LDO

dogghoat Power Block Diagram

VDD33

ON/OFF

GPIO

ON/OFF

BLE

Title

Size Document Number Rev

Date: Sheet of

Tian 03

02_Power Block Diagram

A3

3 16Friday, January 29, 2016

Title

Size Document Number Rev

Date: Sheet of

Tian 03

02_Power Block Diagram

A3

3 16Friday, January 29, 2016

Title

Size Document Number Rev

Date: Sheet of

Tian 03

02_Power Block Diagram

A3

3 16Friday, January 29, 2016



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Power LED

LED Display Circuit

MII_TXD0

MII_MDIO

MII_TXD2
MII_TXD3
MII_TX_EN

GTX_CLK

MII_RXD0
MII_RXD1
MII_RXD2
MII_RXD3
MII_RX_DV
MII_RX_CLK

MII_MDC

MII_TXD1

GPIO1
GPIO0

GPIO4

USB_LED
WLAN_LED

GPIO17

UART_SIN

USB_LED

VDD33

3.3V

VDD25_AR934X

VDD25_AR934X

VDD25_AR934X

USB+
USB-

RESET_B

MII_MDIO4
MII_MDC4
MII_TXD04
MII_TXD14
MII_TXD24
MII_TXD34
MII_TX_EN4

MII_RXD04
MII_RXD14
MII_RXD24
MII_RXD34
MII_RX_DV4
MII_RX_CLK4

GTX_CLK4

GPIO2 7

GPIO0 7
GPIO1 7

GPIO3 7

SPI_CS_L 7

SPI_MI_SO 7

UART_SOUT 7

GPIO15 4,7

SPI_CLK 7
SPI_MO_SI 7

GPIO17 4,7

WLAN_LED 4,7

GPIO16 {3}

GPIO14 4,7
GPIO13 4,7

GPIO4

USB_LED 7

UART_SIN 7

WLAN_LED{5}

Title

Size Document Number Rev

Date: Sheet of

Tian 03

03_MIPS_76K_CPU

A

1 1Tuesday, February 02, 2016

Title

Size Document Number Rev

Date: Sheet of

Tian 03

03_MIPS_76K_CPU

A

1 1Tuesday, February 02, 2016

Title

Size Document Number Rev

Date: Sheet of

Tian 03

03_MIPS_76K_CPU

A

1 1Tuesday, February 02, 2016

R235 220LED7 LNX ON
1 2

R237
+/-5%220

R236

+/-5%220

LED6 USB
12

LED4 WLAN
12

J9

MIPS 74K CPU

V
D

D
33

P
28

V
D

D
33

P
27

V
D

D
33

P
26

V
D

D
33

P
25

V
D

D
33

P
24

V
D

D
33

P
23

V
D

D
33

P
19

V
D

D
33

P
20

V
D

D
33

P
21

V
D

D
33

P
22

G
N

D
P

66

G
N

D
P

65

G
N

D
P

64

G
N

D
P

63

G
N

D
P

62

G
N

D
P

42

R
E

S
E

T_
B

P
33

U
S

B
+

P
47

U
S

B
-

P
48

MII_MDIO
P37

MII_MDC
P39

MII_TXD0
P40

MII_TXD1
P41

MII_TXD2
P42

MII_TXD3
P43

MII_TX_EN
P44

GTX_CLK
P45

MII_RXD0
P46

MII_RXD1
P52

MII_RXD2
P53

MII_RXD3
P55

MII_RX_DV
P50

MII_RX_CLK
P51

GPIO_0
P1

GPIO_1
P2

GPIO_2
P3

GPIO_3
P4

GPIO_4
P5

GPIO_5
P6

GPIO_6
P7

GPIO_7
P8

GPIO_8
P9

GPIO_9
P10

GPIO_10
P11

GPIO_11
P12

GPIO_12
P13

GPIO_13
P14

GPIO_14
P15

GPIO_15
P16

GPIO_16
P17

GPIO_17
P18

V
D

D
25

_A
R

93
4X

P
30

V
D

D
25

_A
R

93
4X

P
31

V
D

D
25

_A
R

93
4X

P
32



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SAM D21 LED Control

D2

AP2302GN

G 31 S

ICSP1

RJ45USB uUSB

MCU-RST

TARGET_RESET_EDBG

HANDSHAKE

D21_RESET

PA0_XIN32
PA1_XOUT32
PA02_AIN0
PA03_AREFA

PB08_AIN2
PB09_AIN3
PA04_AIN4
PA05_AIN5
DGI_GPIO2
DGI_GPIO3

PA08_TCC0-W0
PA09_TCC0-W1
PA10_TCC0-W2
PA11_TCC0-W3

PB10_S4_SPI_MOSI
PB11_S4_SPI_SCK
PB12_S4_SPI_MISO

PA14_TCC0-W4
PA15_TCC0-W5

PB03_RX_LED
PB02_AIN10
PA31_SWDIO
PA30_SWCLK

VDDCORE

PA28_PM
TARGET_RESET_EDBG
PA27_TX_LED
D21_RXD
D21_TXD

TARGET_USB_P
TARGET_USB_N
SCL
SDA

PA20_TCC0-W6
MISO
SS
SCK
MOSI

PA1_XOUT32 PA0_XIN32

D21_RESET

PA30_SWCLK
PA31_SWDIO

TARGET_RESET_EDBG

PB12_S4_SPI_MISO
PB11_S4_SPI_SCK
TARGET_RESET_EDBG

PB10_S4_SPI_MOSI

PB02_AIN10
PA05_AIN5

SDA
SCL

PA04_AIN4
PB09_AIN3
PB08_AIN2

PA03_AREFA

TARGET_RESET_EDBG

SCK
MISO
MOSI
SS

PA09_TCC0-W1
PA14_TCC0-W4
PA15_TCC0-W5
PA20_TCC0-W6

PA08_TCC0-W0

DGI_GPIO2
DGI_GPIO3

HANDSHAKEPA02_AIN0

PA10_TCC0-W2
PA11_TCC0-W3

PA03_AREFA

PA31_SWDIO
PA30_SWCLK

HANDSHAKE

SCK

TARGET_USB_P

TARGET_USB_N

SCL

SDA

VDD25_AR934X VDD33

VDD25_AR934X
VDD33

VDD33

VDD33

VDD33

VDD33

VDD33

VDD33 VDD5V

VDD5V

VDD33

VINVDD33 VDD33 VDD33

VDD33VDD33

GPIO15

GPIO16

GPIO1
GPIO2

GPIO4
GPIO3

GPIO15

GPIO0

HANDSHAKE

SS
MOSI
MISO
SCKPB03_RX_LED PA27_TX_LED

TARGET_USB_N
TARGET_USB_P

D21_RXD
D21_TXD

SUSP/RI_SCI

GPIO13
GPIO14

HANDSHAKE

PA28_PM

D21_RESET

DP2_DP
DP2_DM

Title

Size Document Number Rev

Date: Sheet of

Tian 03

04_ATmega32U4/LED

8 16Friday, February 19, 2016

Title

Size Document Number Rev

Date: Sheet of

Tian 03

04_ATmega32U4/LED

8 16Friday, February 19, 2016

Title

Size Document Number Rev

Date: Sheet of

Tian 03

04_ATmega32U4/LED

8 16Friday, February 19, 2016

C160 0.1uF

LED1
RX

1
2

R172
470
+/-5%
1/16W

C241
0.1uF
10V
+/-10%

R176
4k7
R0402

HS6
Hole
HS1

J4

PIN HEADER 

SDA
SDA

AREF
AREF

GND
GND@3

12
12

11
11

10
10

9
9

8
8

SCL
SCL

13
13

C284

22pF
C0402

TP77
TARGET_USB_P.

1

R163
10K

R0402

R161 10K
R0402

LED2
TX

1
2

J1

J100\6D

1 2
3 4
5 6

TP18SCK .
1

D

S
G

Q5

AP2302GN-HF
AP2302GN-HF/SOT23

1

3
2

J7

PIN HEADER 

7
7

6
6

5
5

4
4

3
3

2
2

1(TX0)
1

0(RX0)
0

Y5
32.768KHz

1 2

TP21 GND.
1

R178 0R

R162
10K

R0402

H1
Hole
PAD1

TP19MISO .
1

HS1
Hole
HS1

C240
0.1uF
10V
+/-10%

C294
0.1uF
10V
+/-10%

J6

PIN HEADER 

A0
A0

A1
A1

A2
A2

A3
A3

A4
A4

A5
A5

R196
0R +/-5%

1/16W

HS5
Hole
HS1

R174
100K
+/-5%
1/16W

C159 0.1uF

R198
330 +/-5%

1/16W

A
C

D4
MBRM130LT1G

CASE-457-04

R171
470
+/-5%
1/16W

J5

PIN HEADER 

NC
NC

IOREF
IOREF

RESET
RESET

3V3
3V3

5V
5V

GND
GND@1

GND
GND@2

VIN
VIN

DP2_DP
DP2_DP DP2_DM
DP2_DM

R170
470
+/-5%
1/16W

TP22 MOSI.
1

R219
100K

+/-5%
1/16W

HS7
Hole
HS1

C166

No Load
50V
+/-5%

U15

NTB0104UK
NTB0104/SOT1174

B1
10

B2
9

B3
8

B4
7

VCCA
1

VCCB
11

A1
2

A2
3

A3
4

A4
5

OE
12

GND
6

C285
0.1uF
10V
+/-10%

HS4
Hole
HS1

C158 0.1uF

S1
RESET
SW/TSSKB

3
12

4

R175 1K
R0402

R195
0R +/-5%

1/16W

C157 0.1uF

J2

HDR 2X5

1
3
5
7
9

2
4
6
8
10

R258
100K

+/-5%
1/16W HS8

Hole
HS1

LED3
L13

1
2

H4
Hole
PAD1

TP76
TARGET_USB_N.

1

C286
1uF
10V
+/-10%

H2
Hole
PAD1

C154
4.7uF
6.3V
+/-10%

U17

SAMD21G18A
SAMD21G18A-M/QFN48

PA15
24

VDDIN
44

PA8
13

VDDIO1
17 PA11
16

GND3
42

PB22
37

VDDIO2
36

GND1
18

PB10
19

PB11
20

PA12
21

VDDCORE1
43

PA16
25

PA10
15

PA24
33

PA14
23

PA9
14

PA0
1

PA13
22

PA17
26PA18
27

PA7
12

PA21
30

PA20
29

PA19
28

PA25
34

PA6
11 PA5
10 PA4
9 PB9
8

PA23
32

PA22
31

GND2
35

VDDANA
6

PA1
2

PA2
3

PA3
4

GNDANA
5

PB8
7

PA30
45

PA27
39RESETN
40

PB23
38

PA28
41

PA31
46PB2
47PAPB3
48G
49

D

S
G

Q8

AP2302GN-HF
AP2302GN-HF/SOT23 1

3
2

TP20
TARGET_RESET_EDBG

.
1

TP38
VDD33 .

1
C287
1uF
10V
+/-10%

C161

22pF
C0402

R177
100K

+/-5%
1/16W

U14

NTB0104UK
NTB0104/SOT1174

B1
10

B2
9

B3
8

B4
7

VCCA
1

VCCB
11

A1
2

A2
3

A3
4

A4
5

OE
12

GND
6

C147

0.1uF
C0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

C
A
P

 Bypass CAP must
put near chip U14

CONTROLOUT0, trace length shorter ,
surround with GND.

 USB_A Female

Over Current Function

Connects with Hornet

D2

AP2301GN-HF

G 31 S

eMMC 153 FBGA

CONTROLOUT1  trace length shorter
, surround with GND.

Reserve 0 ohm resistor for EMI
certification

AP2301GN-HF

2

XSCI
XSCO

ChipResetN

XSCO

ChipResetN

DP1_PWR

XSCI

VCC3.3

VCC1.8

VCC

VCC3.3

VCC1.8
VCC1.8

VCC3.3

VCC3.3

VCC

VCC3.3

VCC1.8

VCC3.3 VCC3.3

VCC3.3

VCC1.8

VCC3.3

DP1_PWR

VCC3.3

VCC

DP1_PWR
VCC

VCC3.3

VCC3.3

eMMC_VDD33

eMMC_VDD33

eMMC_VDD33

eMMC_VDD33

eMMC_VDD33

eMMC_VDD33

VDD5V

VDD5V VCC

VDD5V VCC

CARDDATA6
CARDDATA5

CONTROLOUT0

CARDDATA7

CARDDATA4

DP1_OVRCUR

SDCDN

DP1_PWRUP

DP1_DM
DP1_DP

BUS_PWRED

DP1_DM
DP1_DP

CARDDATA0 BUS_PWRED

DP1_OVRCUR

DP1_PWRUP

USB-
USB+

CONTROLOUT0

CARDDATA4
CARDDATA5

CARDDATA7
CARDDATA6

CARDDATA0

CARDDATA8
CARDDATA9
CARDDATA10
CARDDATA11

CARDDATA8
CARDDATA9

CARDDATA10
CARDDATA11

SDCDN

TARGET_USB_N
TARGET_USB_P

UP_DP
UP_DM

PA28_PM

Title

Size Document Number Rev

Date: Sheet of

Tian 03

05_AU6350/eMMC/USB_A Female

9 16Friday, February 19, 2016

Title

Size Document Number Rev

Date: Sheet of

Tian 03

05_AU6350/eMMC/USB_A Female

9 16Friday, February 19, 2016

Title

Size Document Number Rev

Date: Sheet of

Tian 03

05_AU6350/eMMC/USB_A Female

9 16Friday, February 19, 2016

C191

1UF C192 8P

C182

4.7UF_0805

C149

NC

R228

47K

R2610

+/-5%
1/16W

R225
47K
+/-5%
1/16W

DS
G

Q11

AP2301GN-HF
AP2301GN-HF/SOT23

1

3 2

C183

4.7UF_0805

R265

+/-5%
1/8W

NC

R223 10K

TP50
DP1_DM .

1

R132 33

TP49
DP1_PWR

.
1

R218 1

R262
10K

+/-5%
1/16W

C148

0.1UF

C179

4.7UF_0805

C180

0.1UF

C187

6.3V
+/-20%

2.2uF

R221 0

U4

FBGA

D
A

T0
A

3

D
A

T1
A

4

D
A

T2
A

5

D
A

T3
B

2

D
A

T4
B

3

D
A

T5
B

4

D
A

T6
B

5

D
A

T7
B

6

V
dd

i
C

2

V
ss

q
C

4

V
cc

q
C

6

Vcc
E6

Vss
E7

Vcc
F5

Vss
G5

V
cc

q
M

4

C
M

D
M

5

C
LK

M
6

V
ss

q
N

2

V
cc

q
N

4

V
ss

q
N

5

V
cc

q
P

3

V
ss

q
P

4

V
cc

q
P

5

V
ss

q
P

6

Vss
K8Vcc
K9

Vcc
J10Vss
H10

RST
K5

R264

0

R0402

TP52
USB_A_GND.

1

R213 1K

TP39 USB+.
1

R232 0

R224 10K

J8

CCSH-W10R-04

USB/A-U

VCC
1

DATA+
3 DATA-
2

GND
4

G
5

G
6

G
7

G
8

R233 0

C186

1uF

C185

2.2uF

R231

470K

U11

AU6350-MGL 48PIN LQFP
AU6350-MGL/LQFP48-7X7

XSCO
1

XSCI
2

PVSS
3

DP2_DM
4

DP2_DP
5

AVDD
6

DP3_DM
7

V33
10

AVDD5V
11

SD_V33
12

V
18

13

P
LL

_V
D

D
14

P
LL

_V
S

S
15

V
D

D
H

16

B
U

S
_P

W
R

E
D

N
17

AVDD
9

M
S

IN
S

22

V
D

D
18

D
P

1_
P

W
R

U
P

19

D
P

1_
O

V
R

C
U

R
20

C
on

tro
lo

ut
1

24

C
hi

pR
es

et
N

21

DP3_DP
8

S
D

C
D

N
23

A
R

D
D

A
TA

11
38

V
D

D
H

39

ARDDATA1
28

V
S

S
H

40
U

S
B

_D
M

41
U

S
B

_D
P

42
A

V
D

D
43

U
S

B
1_

D
M

44
U

S
B

1_
D

P
45

A
V

D
D

46
U

P
_R

R
E

F
47

P
V

D
D

48

Controlout0
25

ARDDATA3
30

VDD
26ARDDATA0
27

ARDDATA2
29

ARDDATA4
31ARDDATA5
32ARDDATA6
33ARDDATA7
34ARDDATA8
35ARDDATA9
36A

R
D

D
A

TA
10

37

C152

4.7UF

C153

NC

R226

1K

R0402

DS
G

Q6

AP2301GN-HF
AP2301GN-HF/SOT23

1

3 2

R220 0

Y4
12MHZ

XTAL/SX3225

1
3

2

4

TP46CARDDATA1.
1

R227
10K

R216 10K

R138
10K

C181

0.1UF

TP47 CARDDATA1.
1

C190 8P

TP40 USB-.
1

U12

MIC2005A-1YM5
MIC2005A-2YM5/SOT235

VIN
1

ENABLE
3

GND
2

FAULT/
4

VOUT
5

R263
47K
+/-5%
1/16W

TP48
MSINS

.
1

D

S
G

Q12
AP2302GN-HF
AP2302GN-HF/SOT231

3
2

C189

6.3V
+/-20%

2.2uF

C184

4.7uF_0805

TP51
DP1_DP .

1

R217 0

R222 NC/0R

TP45CARDDATA3.
1

C178

1UF

C193

10UF
R234 0

R137
NC

R230 10k



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RESET
SW

PUSH BUTTON SWITCHES

SPI Flash
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Vout = 0.765 ( 1 + 33.2/10) V= 3.3 V
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