
JTAG

IP160S Base Main board

Power amber LED Ring indicator  blue LED

To FXO CIRCUIT

top bottem

Y1
10,368MHz

J2

NC/HDR1x3

C25
100nF

C9
100nF

C26
100nF

C27
100nF

C28
100nF

C29
100nF

C10
100nF

C34
100nF

C31
100nF

C11
100nF

C32
100nF

C16
100nF

C21

22pF

C19
220nF

C35
1uF

C18
1uF

R2
100R

R110
1K

R44
100K

R45
NC

R43
NC

C22
100nF

C23
100nF

C24
100nF LP1

FB 220 OHM 2A

C17
10uF

C20
15pF

RP5-C 33R
RP5-A 33R

RP9-A 33R

RP11-B 33R

RP11-C 33R

RP16-C 33R
RP16-B 33R

RP16-A 33R

RP9-B 33R

RP9-C 33R

RP9-D 33R

RP10-A 33R

RP10-B 33R

RP10-C 33R

RP10-D 33R

RP11-A 33R

R173

1K

1
LD

O
2_

C
TR

L

2
AV

D
2

3LSRN

4AGND_LSRP

5
VR

EF
M

6MICHN

7MICN

8MICP

9VREFP

10RING_MICHP

11
VS

SR
F12 CAP

13 XTAL

14
AV

S

15
AV

D
_X

TA
L

16
VD

D
R

F

17 RFCLK

18 VDDIO_RFCLK

19ADC0_P204
20ADC1_P205

24
VD

D
_0

22 TDO
25 RDI
26 SIO_P215
27 SK_P214
28 LE_P213

21 VDDIO_RFDIG

23RSSI_P206

29 JTAG

30EMAC_COL_P000
31EMAC_CRS_P001
32EMAC_RXER_P002

33PAOUTP_P200

34
VD

D
PA

35PAOUTN_P201

36EMAC_RXD2_P009
37EMAC_RXD3_P010

38EMAC_TXD3_P008
39EMAC_TXD2_P007

40
VD

D
IO

_0

42EMAC_TXD1_P308
43EMAC_TXD0_P307

44EMAC_TXEN_P303
45EMAC_REF_CLK_P302

46EMAC_CRS_DV_P304

47EMAC_RXD1_P306
48EMAC_RXD0_P305

49EMAC_MDIO_P301
50EMAC_MDC_P300

41
VD

D
_1

51
VD

D
IO

_1

52EMAC_TX_CLK_P004
53EMAC_RX_CLK_P005
54QSPI_SCK_P006

55QSPI_IO0_P012

56QSPI_IO3_P014
57QSPI_IO1_P013

58QSPI_IO2_P011

59QSPI_CS_P003

60P015

61 DAB0

62 DAB8

63 DAB1

69 DAB11

96 P208_AD14
95 P207_AD13
94 AD12

93
VD

D
IO

_4

91 AD10
92 AD11

90 AD9
89 AD8
88 AD7
87 AD6
86 AD5
85 AD4
84 AD3
83 AD2
82 AD1

81
VD

D
IO

_3

80
VD

D
_3

79 DAB15

78 DAB7

77 DAB14

76 DAB6

75 DAB13

74 DAB5

73 DAB12

72 RDN
71 WRN

70 DAB4
68 DAB3

67
VD

D
IO

_2

66 DAB10

65 DAB2

64 DAB9

128 RSTN

12
7

SU
PP

LY

12
6

D
C

_C
TR

L

12
5

D
C

_I

12
4

D
C

_S
EN

SE

12
3

LD
O

1_
C

TR
L

12
2

VD
D

IO
_7

121EMAC_TXER_P203
120P202

119 P212
118 P211

11
7

VD
D

IO
_6

116READY_P115
115BE1N_P114
114BE0N_P113
113SDCLK_P112
112SFADV_SDCKE_P111
111SDCASN_P110
110SDRASN_P109
109SDUDQM_P108
108SDLDQM_P107

10
7

VD
D

IO
_5

10
6

VD
D

_4

105AD23_SDBA1_P106
104AD22_SDBA0_P105
103AD21_SDWEN_P104
102AD20_SDA10_P103
101AD19_P102

100 P101_AD18
99 P100_AD17
98 P210_AD16
97 P209_AD15

12
9

BO
TT

O
M

_P
AD

U5
SC14452

C110
100nF

C111
1uF

RP5-B 33R

RP5-D 33R

R3 10K

R4 NC/0R

J3

NC/HDR1x3

C186
10pF

C187

10pF

C93
10pF

C94 10pF

R60 10K

R5

47K

Q3
MMBT3904

R6
82R

1

TP6

LED1

R8
56R

Q1
MMBT3904

R9 10K

R10

47K

1 TP9
1 TP10

1
TP12

1
TP13

R22 33R

1

TP15

1

TP16

L1 100nH R1 33R

R7 33R

R11 33R

C130
100nF

C131

10pF

R52 33R

J4

C112

56pF

L4 150nH

C104

56pF

C107

56pF

C14

270pF

Z3
NC/4V7

Z2

4V7

R61 33R

C53

220pF

C
1
0
9

1
0
p
F

L8 150nH L11 150nH

L14 150nH

Q4
MMBT3904

R51 33R

VDD_CR
VDD_IO_3V3

VDD_IO_3V3

SD_A10

SD_WEN

SD_BA0

SD_BA1

SD_DQML

SD_DQMH

SD_RASN

SD_CASN

SD_CKE

SD_CLK

SD_CSN

QSPI_IO0

QSPI_IO1

QSPI_CSN

QSPI_SCK

ETH_REFCLK

ETH_TXD0

ETH_TXD1

ETH_RXD0

ETH_RXD1

ETH_CRSDV

ETH_TX_EN

SDA

SCL

VCORE

VDD_PA

DAB12

DAB13

DAB14

DAB15

DAB3

DAB2

DAB1

DAB0

DAB4

DAB5

DAB6

DAB7

DAB8

DAB9

DAB10

DAB11

ADDR0

ADDR1

ADDR2

ADDR3

ADDR4

ADDR5

ADDR6

ADDR7

ADDR8

ADDR9

ADDR11

ADDR12

SD_CSN

VDD_CR

P306

CAP

CLK

P303

P013

P308

P307

P302

P304

P012

P014

LDO2_CTRL

P000

P001

VDD_IO_3V3

URX

UTX

QSPI_IO2

QSPI_IO3

VDD_IO_3V3

VDD_IO_3V3

[1,6] RF_TDO

VDD_IO_3V3

A
D
D
R
2

A
D
D
R
1

A
D
D
R
0

URX

UTX

[6] RF_CLK

[6] RF_LE

[6] RF_SK

[6] RF_SIO

[6] RF_RDI

G
N

D

GND GND GNDGND

VDD_IO_3V3

[6]RF_TXD_EN

[6]RF_RSTN

[1,6]RF_TDO

GND

ETH_RSTN
INT0

[1] PAGE
[5]

VDD3.3V

GND

GNDGNDGNDGND

[1]
PAGE

GND GND

GND

GND

G
N

D

GND

[1]
CRYPTO

GND

VDD_IO_3V3

[1]
CRYPTO



IP160S Base Main Board

DATAQ12
DATAQ13
DATAQ14
DATAQ15

DATAQ3
DATAQ2
DATAQ1
DATAQ0

DATAQ4
DATAQ5
DATAQ6
DATAQ7
DATAQ8
DATAQ9
DATAQ10
DATAQ11

C2
10uF

C6

1
0
0
n
F

C3

100nF

C4

1
0
0
n
F

C5

1
0
0
n
F

C7

1
0
0
n
F

C8

1
0
0
n
F

1 VDD

2DQ0

3 VDDQ

4DQ1
5DQ2

6 VSSQ

7DQ3
8DQ4

9 VDDQ

10DQ5
11DQ6

12 VSSQ

13DQ7

14 VDD

15 DQML

16 WE

17 CAS

18 RAS

19 CS

20 BA0
21 BA1

22 A10

23 A0
24 A1
25 A2
26 A3

27 VDD

28GND

29 A4
30 A5
31 A6
32 A7
33 A8
34 A9

35 A11

37 CKE

38 CLK

39 DQMH

41GND

42DQ8

43 VDDQ

44DQ9
45DQ10

46 VSSQ

47DQ11
48DQ12

49 VDDQ

50DQ13
51DQ14

52 VSSQ

53DQ15

54GND

36 A12

40NC

U7

MT48LC8M16A2P-7E

C12

1
0
0
n
F

C95
10pF

R20 22R

R21 22R

R24 22R

R25 22R

R26 22R

R27 22R

R28 22R

R29 22R

R30 22R

R31 22R

R32 22R

R33 22R

R34 22R

R35 22R

R36 22R

R37 22R

GND

[1] SD_CSN

[1] SD_WEN

[1] SD_RASN

[1] SD_DQML

[1] SD_DQMH

[1] SD_CKE

[1] SD_CASN

[1] SD_CLK

[1] SD_BA1

[1] SD_BA0

[1] ADDR12

[1] ADDR11

[1] SD_A10

[1] ADDR9

[1] ADDR8

[1] ADDR7

[1] ADDR6

[1] ADDR5

[1] ADDR4

[1] ADDR3

[1] ADDR2

[1] ADDR1

[1] ADDR0 [1]DAB0
[1]DAB1
[1]DAB2
[1]DAB3
[1]DAB4
[1]DAB5
[1]DAB6
[1]DAB7
[1]DAB8
[1]DAB9
[1]DAB10
[1]DAB11
[1]DAB12
[1]DAB13
[1]DAB14
[1]DAB15

VDD_MEM_3V3



SPI Dataflash

-------------

8MB MX25L6445EM21-10G or Similar

IP160S Base Main Board

64M bit = 8M byte

1 CS
2 DO
3 WP
4 GND 5DI

6CLK
7HOLD
8VCC

U10

NC/W25Q64BVSSIG

R115
NC/10K

R114
NC/10K

R116

NC/10K

R113

NC/1K

C30
100nF C96

10pF

C54
10uF

1 /HOLD

2 VCC

3 NC

4 NC

5 NC

6 NC

7 /CS

8 DO 9/WP

10GND

11NC

12NC

13NC

14NC

15DI

16CLK

U8
IC-W25Q128BV

[1,3]QSPI_IO0

[1,3]QSPI_SCK

[1,3]QSPI_IO3
[1,3] QSPI_IO2

[1,3] QSPI_IO1

[1,3] QSPI_CSN

VDD_MEM_3V3

[1,3] QSPI_IO3 [1,3]QSPI_SCK

[1,3]QSPI_IO0

[1,3]QSPI_IO2

[1,3] QSPI_CSN

[1,3] QSPI_IO1

GND



IP160S Base Main Board

(Close to KSZ8051)

RXDV_0(output)

RXD0_0(output)

RXD1_0(output)

Ref_CLK_0(output)

close to pin3

close to pin2
*** All TX+/TX- and RX+/RX- to be differentially routed

(Close to KSZ8051)

**Place near ethernet switch

Y3

25MHz
+/-50ppm

C59

100nF

C84
100nF

C106
100nF

C36
10uF

C108

10uF

R130
6.49K
∮1%

R122
4K7

R126

NC/1K

R125
1K

R123
NC/1K

R127

NC/10K

R124
NC/4K7

R128

NC/1K

C83
10uF

C105
NC/22pF

R62
4K7

C47
22pF

C48

22pF

C38

NC/47pF

R12

NC/4K7

R13

NC/1K

C39
10uF

R131
10K

C1
10uF

C40
10uF

D3
IN4148

D5
IN4148

1
G

N
D

2
VD

D
PL

L_
1.

8

3
VD

D
A_

3.
3

4
R

X-

5
R

X+

6
TX

-

7
TX

+

8
XO

9XI/REFCLK

10REXT

11MDIO

12MDC

13RXD3

14RXD2

15RXD1

16RXD0

17
VD

D
IO

_3
.3

18
R

XD
V

19
R

XC

20
R

XE
R

21
IN

TR
P

22
TX

C

23
TX

EN

24
TX

D
0

25 TXD1

26 TXD2

27 TXD3

28 COL

29 CRS

30 LED0

31 LED1

32 RST#

U2
KSZ8051RNL/8041RNL

1

TP1

LP9

BLM18EG471SN1D

R15
NC/4K7

R16
NC/1K

R17

33R

R18
4K7 R19

NC/4K7

R14
75R

R38
75R

R39
75R

R40
75R

RX

TX

1

2

3

6

7

89

10

11

14

15

16

U3

HX2019NL

2
3
4

1

5
6
7
8

J1
E5228-300042

C72

1nF/2kV

C44

100nF

C45

100nF

C46

100nF

C49

100nF

C50

NC/100nF
C51

NC/100nF

1TP
3

1TP
4

L2
150nH

R41

22R

R42

22R
R46
22R

R47

22R

LP7

FB 220 OHM 2A

R146

49.9R

R147

49.9R

R144

49.9R

C75
100pF

R145

49.9R

C76
100nF

C78
100nF

C77
100pF

R54

0R

R55

0R

C55
100nF

C56
100nF

C57
100nF

C58
100pF

1

2

3 4

5

6

U9
NC /RCLamp0504F

1

2 3

4
L6

1

2 3

4

L7

C52

1nF/2kV

VDDPLL_1.8V

VDD_IO_NL

VDD_IO_3V3

[1]ETH_REFCLK

[1]ETH_RXD1

[1]ETH_RXD0

[1]ETH_CRSDV

[4] COL [4]RXD2

[4] RX-
[4] RX+

[4] TX-

[4] TX+

[1] ETH_TXD0

[1] ETH_TXD1

[1] ETH_TX_EN

[4] COL

[4] CRS

[4] CRS

[4] VDDA_3V3

VDD_ETH_3V3

[4] VDDA_3V3

GND

[1] ETH_RSTN

GND

[1]SCL

[4]RXD2

[1]SDA

[4]RXD3

[4]RXD3

[1] INT0

[4]TX+

[4]TX-

[4]RX+

[4]RX-

[7] SPARE-1
[7] SPARE+1
[7] PWR-1
[7] PWR+1

GND GND

VDD_IO_NLVDD_IO_NL

GND GND

[4] VDDA_3V3

[4]VDD_IO_NL

GND

[4]RXD0

[4] RXD0

[4] RXD1

[4]RXD1

GNDGND_EARTH1



1.8V, SC14461 Core Voltage

SC14461 Supply Management

HEAT DISSIPATOR

Memory Section Voltage Rail

Ethernet Section Voltage Rail

Audio PA Voltage Rail

SC14452 I/O Voltage

IP160S Base Main Board

+5VDC

VDD_APU_3V3

DC/DC converter

FXO VDD

LP2

NC

Q2
BC807-25

LP3
BLM18EG471SN1D

C89

10uF

C91
10uFC90

1uF

1

2

3

J7

LP8
BLM18EG471SN1D

C82
10pF

C85
10pF

C86
10pF

D2

1N4004

1 VIN

2 GND

3 EN 4BP

5VOUT

U11

IC-RT9167/A(SOT-23-5)

RT9013-25PB

R23 10K

C119
10nF

1

TP17

1

TP
18

C138
0.1uF

LP15

PBY321609T-102Y

C145

0.22uF
C147
0.1uF

C15
0.1uF

1EN

2GND

3LX4 VIN

5 FB

U4

IC-DS8059-041(SOT23-5) L3
4.7uH

FLF3215T-4R7M

R48
200K
∮1%

R49
44.2K
∮1%

R50
100K

C13
22pF

C33
10uF

C37
10uFZ1

7V1

LP6

FB 220 OHM 2A

LP10

FB 220 OHM 2A

C41
10uF

LP5
BLM18EG471SN1D

C43
100nF

R56

0R

C60
10uFEC4

1000uF/10V

D1
SS34

1

2 4

3
L5

D
C
_
S
E
N
S
E

D
C
_
I

D
C
_
C
T
R
L

V
B
U
S

VCORE

VDD_IO_3V3

VDD_MEM_3V3

VDD_ETH_3V3

VDD_PA

LDO2_CTRL

VDDRF

GND

GND

GND

GND

GND

5V

GNDGND GND

GNDGNDGND GND

GNDGND

GND
GND

GND

PGNDPGND

GND



IP160S Base Main Board

1

2

3ANT1

RC133
10pF

RC134
10pF

1

2

3

ANT0

TP
19

TP
20 1 2

J8

RFPADS

1 2

J9
RFPADS

RLP7
BLM18EG471SN1D

RLP9
BLM18EG471SN1D

25
G

N
D

26
AN

T1

27
G

N
D

28
G

N
D

29
G

N
D

30
G

N
D

31
G

N
D

32
G

N
D

33
VB

AT
_A

N
A

34
TX

_D
AT

A_
EN

18
G

N
D

17
VB

AT
_P

A

16
G

N
D

15
G

N
D

14
VD

D
IO

13
G

N
D

12
G

N
D

11
G

N
D

10
G

N
D

9
G

N
D

19
GND

20
GND

21
GND

22
GND

23
ANT2

24
GND

8
TX_DATA

7
BDD_DIG

6
RST

5
REFCLKD

4
RX_DATA

3
SK

2
SIO

1
LE

J13

RFLMX4181RFMODW

C79
10pF

C80
10pF

C87
10pF

C88
10pF

C42
100nF

C81
10uF

[6]ANT2

[6]ANT1

VDD_IO_3V3

VDD_CR

[1]RF_CLK

[1]RF_LE

[1]RF_SIO

[1]RF_SK

[1]RF_RSTN

[1]RF_RDI

[1]RF_TDO

[1]RF_TXD_EN

G
N
D

G
N
D

VDDRF

VDDRF

[6] ANT1

[6] ANT2

GND

GND

GND

GND

GNDGND



R3  1% : Power level choose

Open circuit

127R

69.8R

45.3R

30.9R

15.4W

4.0W

7 W

15.4 W
30 W (Reserved for PoE+)

IP160S Base Main Board

Optional POE Circuitry

1EROUT

2SSFT

3VDD

4ISOSSFT

5
PL

O
SS

6
R

D
ET

7
H

SO

8
R

C
L

9
VN

EG

10
SP

2

11 SP1

12 VPOSF

13 CT2

14 CT1

15
VS

SA

16
VP

O
SS

21 PAD

17
VS

S1

18
SW

O

19
VS

S2

20
FB

U1
IC-SI3400

CO23

1uF

CO22

100nF

CO1

220nF

RO12
100R

∮1%

RO1

4.99K
∮1%

RO2
25.5K

∮1%

RO3
69.8R

∮1%
*

CO10

104
100V

0805N

+
CO11
12uF
100V

UO2
TLV431ACDBZR

RO4

10K

∮1%

CO12

15nF

RO5
12.1K

∮1%

CO13

102
2000V

RO6
36.5K

∮1%

RO7
2.05K

∮1%

RO8
3.01K

∮1%

CO14

560P

DO11

RO9

10R

CO15
470P

1

23

4 UO3

PS2911

+ CO17
100u
16VDO2

DFLT15A

L13 300 ohms

L12 300 ohms

L10300 ohms

L9 300 ohms

LO1

1uH

CO16

102
2000V

CO18
22uF/16v

SECPRI

8
7

6

5

3

2

TO1

FA2672-ALD

D
O

1

C74
10uF

C92

102

C97

102

C98

102

C99

102

C100

102

C101

102

C102

102

C103

102

CO2
0.22uF

CO20

100V
1uF CO21

1uF
100V

RO10

1/2W
100 ohm

VNEG

VSSA

VSSA

GND

[4] PWR+1
[4] PWR-1

[4] SPARE+1
[4] SPARE-1

5V

GND

GND




