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ICE INTERFACE

Place VDDPLL filter and decoupling caps as close as possible to power pins

N.C4 filter close to pins

Resistors close to proc pins

0.1 caps close to pins

USB ports

DUST NETWORKS CONFIDENTIAL

PROCESSOR

Place IO and VOSC small decoupling  caps as close as possible to power pins

Resistors close to proc pins

Note:
 C9, 15 are to be 19pF if 32kHz is stuffed

OSCSEL=0 for internal RC osc,
OSCSEL=1 for external 32.768kHz

Place VDDANA small decoupling  caps as close as possible to power pins

Place 18.432 MHz XTAL and load caps as close as possible
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10/100 Base-T PHY

FIXME?
TX_P / TX_N and RX_P / RX_N 
are 100 and  100 ohm diff pairs 
respectively  from TQFP 
to T1 to b-b connector.  They 
are 100 ohm diff pairs from T1
to RJ-45 connector.  Please 
space traces accordingly.

Place series termination resistors
as close as possible to EN PHY chip

Place crystal as close as possible to EN PHY chip

Place all 0.1uF decoupling caps as close as possible to EN PHY chip, except for C88, which is to be close to load resistors R79, R80, R133
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33p

0402
150-0066

C62
33p

0402
150-0066

L5
200-0029
0603

FBL5
200-0029
0603

FB

C89
0.1u

0201
150-0131

C89
0.1u

0201
150-0131

R138 100
100-0175 0402

R138 100
100-0175 0402

C55
10p

0402
150-2069

NoStuff

C55
10p

0402
150-2069

NoStuff

C53
0.1u

0201
150-0131

C53
0.1u

0201
150-0131

R79
49.9

100-2323
0402

1%
R79

49.9
100-2323

0402

1%

R141 100
100-0175 0402

R141 100
100-0175 0402

C61
4.7u

0805
150-2085

C61
4.7u

0805
150-2085

C54
0.1u

0201
150-0131

C54
0.1u

0201
150-0131

C49
10u

0805
150-0024

C49
10u

0805
150-0024

R144 100
100-0175 0402

R144 100
100-0175 0402

C52
0.1u

0201
150-0131

C52
0.1u

0201
150-0131

R77
49.9

100-2323
0402

1%
R77

49.9
100-2323

0402

1%

TP8 TP35TP8 TP35

R85
10K

100-0023
NoStuff

0402

R85
10K

100-0023
NoStuff

0402

R81
10

100-2306
0603

1%
R81

10
100-2306

0603

1%R80
49.9

100-2323
0402

1%
R80

49.9
100-2323

0402

1%

R139 100
100-0175 0402

R139 100
100-0175 0402

C88
0.1u

0201
150-0131

C88
0.1u

0201
150-0131

R83
10K

100-0023
0402

R83
10K

100-0023
0402

C51
4.7u

0805
150-2085

C51
4.7u

0805
150-2085

R86
10K

100-0023
NoStuff

0402

R86
10K

100-0023
NoStuff

0402

R142 100
100-0175 0402

R142 100
100-0175 0402 C58

10p

0402
150-2069

NoStuff

C58
10p

0402
150-2069

NoStuff

R78
49.9

100-2323
0402

1%
R78

49.9
100-2323

0402

1%

R137 100
100-0175 0402

R137 100
100-0175 0402

U6
LAN8700iC-AEZG

QFN36
280-0261U6

LAN8700iC-AEZG
QFN36
280-0261

MDIO4
MDC2
RXD3/nINTSEL15
RXD2/MODE216
RXD1/MODE117
RXD0/MODE018
RX_DV19
RX_CLK/REGOFF20
RX_ER/RXD421

TX_CLK22
TX_EN6
TXD023
TXD124
TXD226
TXD327
COL/RMII/CRS_DV36
CRS/PHYAD43

nRST5
CLKIN/XTAL114

XTAL213

EXRES1 34

VSS/FLAG 37

V
D

D
33

7

V
D

D
IO

25

V
D

D
33

A
1

30
V

D
D

33
A

2
33

V
D

D
33

A
3

35

RXP 32

RXN 31

TXN 28

TXP 29

VDD_CORE 8

nINT/TX_ER/TX41

FDUPLEX/PHYAD3 12ACTIVITY/PHYAD2 11LINK/PHYAD1 10SPEED100/PHYAD0 9

TP9 TP35TP9 TP35

C60
0.1u

0201
150-0131

C60
0.1u

0201
150-0131

C59
22n

0603
150-2001

C59
22n

0603
150-2001

X3 25.000M

CS10340-0059

X3 25.000M

CS10340-0059

1 2

R82 12.4k
100-0133 0603

1%R82 12.4k
100-0133 0603

1%

C56
10p

0402
150-2069

NoStuff

C56
10p

0402
150-2069

NoStuff

R145 1M
100-0048 0402

R145 1M
100-0048 0402

C50
0.1u

0201
150-0131

C50
0.1u

0201
150-0131

R140 100
100-0175 0402

R140 100
100-0175 0402

Confidentiality 
This document is provided under a Non-Disclosure Agreement for the purpose of enabling intrinsic safety and international radio certification of Dust Networks™ products.  Distribution 
of this document for any other purpose is prohibited.  Distribution of this document shall be completed in a manner such that the material content of this document shall remain 
confidential by all parties. 



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

NIM_RDY

NIM_RTS
TIME_SYNC

VMOTE

UCLK/LED1

NIM_CTS

VMOTE

TX
RX

VMOTE

AP_GPIO

VMOTE

+3V3

MJTAG_TDO 7
MJTAG_TDI 7

MJTAG_TMS 7

MJTAG_TCK 7

MVCC7

MOTE_ENAB2

AP_MISO 2
AP_MOSI 2
AP_SPCK 2

AP_CS 2

AP_TX2
AP_RX2

AP_UCLK_LED2

AP_GPIO2,7

AP_TIME2
AP_RTS2
AP_CTS2
AP_RDY2

AP_RSTn 2,7

AP_FL_DIS 2

AP_TBD12
AP_TBD22

AP_TBD3 2
AP_TBD4 2
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MOTE INTERFACE

Place regulator near 
Mote Connectors. VMOTE = 3.0VDC.

Place caps as close as
possible to regulator.

J2/3 is a dual foot print for
1x11 (250-0230)and 1x13 connectors
1x11 pin 1 maps to 1x13 pin 3

C65

0.1u
150-0131
0201

C65

0.1u
150-0131
0201

R93 0
0402100-0025 NoStuff

R93 0
0402100-0025 NoStuff

TP15 TP35TP15 TP35

C67

0.1u
150-0131
0201

C67

0.1u
150-0131
0201

R89 0
0402100-0025

NoStuffR89 0
0402100-0025

NoStuff

C69
0.01u

150-0075
0402

C69
0.01u

150-0075
0402

HOLE2 2-56 PTH
2-56 PTH

HOLE2 2-56 PTH
2-56 PTH

U7

LP3985IM5-3.0
280-0220
SOT-23-5

U7

LP3985IM5-3.0
280-0220
SOT-23-5

VIN1

GND2

/OFF3 BYPASS 4

VOUT 5

R88 0
0402100-0025

NoStuffR88 0
0402100-0025

NoStuff

R97 470

100-0093
0402

R97 470

100-0093
0402

C68

4.7u
150-2085
0805

C68

4.7u
150-2085
0805

R92 0

0402
100-0025

NoStuff

R92 0

0402
100-0025

NoStuff

R90 0

0402
100-0025

R90 0

0402
100-0025

C64

0.1u
150-0131
0201

NoStuff

C64

0.1u
150-0131
0201

NoStuff

R94
100K
100-0058

NoStuff
0402

R94
100K
100-0058

NoStuff
0402

HOLE1 2-56 PTH

2-56 PTH

HOLE1 2-56 PTH

2-56 PTH

J2

1X13_2MM_SMT
250-0334
SKT1X13_2MM_SMT

J2

1X13_2MM_SMT
250-0334
SKT1X13_2MM_SMT

11
22
33
44
55
66
77
88
99
1010
1111
1212
1313

R95
100K
100-0058

NoStuff
0402

R95
100K
100-0058

NoStuff
0402

R87 0
0402100-0025

NoStuffR87 0
0402100-0025

NoStuff

C66

1uF
150-0005
0805

C66

1uF
150-0005
0805

TP14TP35 TP14TP35

R96 0

1206
100-2303

NoStuffR96 0

1206
100-2303

NoStuff

J3

1X13_2MM_SMT
250-0334
SKT1X13_2MM_SMT

J3

1X13_2MM_SMT
250-0334
SKT1X13_2MM_SMT

1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

10 10
11 11
12 12
13 13

Y1 3.6864 MHz

340-0041 5X7_4P_SMT

NoStuff

Y1 3.6864 MHz

340-0041 5X7_4P_SMT

NoStuff

ON1 GND 2

OUT 3VDD4

R91 0
0402100-0025 NoStuff

R91 0
0402100-0025 NoStuff
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5V0

+3V3

VCORE

+3V3

+3V3

VCORE

+3V3

nRESET2,3,8

5V0_IN7

nRESET_IN3,7

nRESET_OUT 2,7
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DC-DC Converters

Place near 10uF cap 
on TPS62320 output.

Place near 10uF cap 
on TPS60500 output.

KMX2 part has 1mA min DC current spec
LED provides current, w/ R114 and R115

Place L6 and L7 on back of board

Place R99, R103, C90, C103
close to pin 5, away from L7

SW1 and SW2 have overlayed footprints

R193 1K
NoStuff

100-0091
0402

R193 1K
NoStuff

100-0091
0402

C103
0.1u

0201
150-0131

NoStuff

C103
0.1u

0201
150-0131

NoStuff

R150 0

1206
100-2303

R150 0

1206
100-2303

C74
0.1u

0201
150-0131

C74
0.1u

0201
150-0131

L7 6.8u
200-0103
LPS4018

L7 6.8u
200-0103
LPS4018

C76
10u

150-0024
0805

C76
10u

150-0024
0805

R103
11.8K
100-0306
0402

1%
R103
11.8K
100-0306
0402

1%

R191
82k

NoStuff
100-0078
0402

1%
R191
82k

NoStuff
100-0078
0402

1%

R197 0

1206
100-2303

NoStuff

R197 0

1206
100-2303

NoStuff

R115
10K

100-0023
0402

R115
10K

100-0023
0402

C78
1uF

150-0005
0805

C78
1uF

150-0005
0805

C72
22u

150-2092
0805

C72
22u

150-2092
0805

R112
120k
100-2317
0402

1%
R112
120k
100-2317
0402

1%

J4 100mil_2pin

250-0109
Hdr1x2_100Mil_Straight
NoStuff

J4 100mil_2pin

250-0109
Hdr1x2_100Mil_Straight
NoStuff

11
22

R111
30k
100-2316
0402

1%
R111
30k
100-2316
0402

1%

C80
10n

0402
150-0124

C80
10n

0402
150-0124

SW2
KMX223G

430-0036

NoStuff
KMX2

SW2
KMX223G

430-0036

NoStuff
KMX2

A B

A' B'

J11 100mil_2pin
250-0109
Hdr1x2_100Mil_Straight
NoStuff

J11 100mil_2pin
250-0109
Hdr1x2_100Mil_Straight
NoStuff

1
1

2
2

R99
66.5K
100-0307
0402

1%
R99
66.5K
100-0307
0402

1%

C93
10u
150-0024
0805

C93
10u
150-0024
0805

SW1
EVQP6WB55

430-0035

NoStuff
EVQP6W

SW1
EVQP6WB55

430-0035

NoStuff
EVQP6W

A B

A' B'

R196 15k

NoStuff

100-2315
0402 1%

R196 15k

NoStuff

100-2315
0402 1%

R101 0

0402
100-0025
R101 0

0402
100-0025

C77
0.1u

0201
150-0131

C77
0.1u

0201
150-0131

R114 470
100-0093
0402

R114 470
100-0093
0402

R189 10k

NoStuff
100-0023

0402

R189 10k

NoStuff
100-0023

0402

C70
0.1u

0201
150-0131

C70
0.1u

0201
150-0131

J8 100mil_2pin
250-0109
Hdr1x2_100Mil_Straight
NoStuff

J8 100mil_2pin
250-0109
Hdr1x2_100Mil_Straight
NoStuff

1
1

2
2

U8 IRF7404TRPBF
280-0275 SO-8

NoStuff

U8 IRF7404TRPBF
280-0275 SO-8

NoStuff

S1

S2

S3

G4 D 5

D 6

D 7

D 8

R113
10K

100-0023
0402

R113
10K

100-0023
0402

R188 1K
100-0091
0402

R188 1K
100-0091
0402

U16

SN74LVC1G125
280-0084
SOT-23-5

U16

SN74LVC1G125
280-0084
SOT-23-5

OE1

IN2

GND3

OUT 4

VCC5

L8

200-0029
0603

FB
L8

200-0029
0603

FB

J1 100mil_2pin

250-0109
Hdr1x2_100Mil_Straight
NoStuff

J1 100mil_2pin

250-0109
Hdr1x2_100Mil_Straight
NoStuff

11
22

U10 LMC6772
280-0274 SO-8

NoStuff

U10 LMC6772
280-0274 SO-8

NoStuff

OUTA1

INA-2

INA+3

GND4 INB+ 5

INB- 6

OUTB 7

V+ 8

L6 1u
200-0100 LPS3010

L6 1u
200-0100 LPS3010

DN1MMBD1504
210-0011

NoStuff
SOT-23

DN1MMBD1504
210-0011

NoStuff
SOT-23

1

3

2

R195 10k

NoStuff

100-2314
0402 1%
R195 10k

NoStuff

100-2314
0402 1%

C95
0.1u

0201
150-0131

C95
0.1u

0201
150-0131

C105
10u

150-0024
0805

C105
10u

150-0024
0805

U12 TPS3307-18

280-0210
MSOP-8

U12 TPS3307-18

280-0210
MSOP-8

SEN33

SEN22

SEN11
RST 5

GND
4

MR7

RST 6

VDD
8

C75
10u

0805
150-0024

C75
10u

0805
150-0024

C71
22u

0805
150-2092

C71
22u

0805
150-2092

C90
0.1u

0201
150-0131

NoStuff

C90
0.1u

0201
150-0131

NoStuff

U9 TPS62040DGQR
280-0143 MSOP-10
U9 TPS62040DGQR
280-0143 MSOP-10

EN1

VIN2

VIN3

GND4

FB5 MODE 6

SW 7

SW 8

PGND 9

PGND 10

P
G

N
D

11

C91
0.1u

0201
150-0131

NoStuff

C91
0.1u

0201
150-0131

NoStuff

R110 0

0402
100-0025

R110 0

0402
100-0025

R100 0

1206
100-2303

NoStuff

R100 0

1206
100-2303

NoStuff

R192
15k

NoStuff
100-2315
0402

1%
R192
15k

NoStuff
100-2315
0402

1%

U11 TPS60500DGSR
280-0277 MSOP-10
U11 TPS60500DGSR
280-0277 MSOP-10

EN1

PG 2

C2F-3

C2F+4

VIN5

C1F+ 6

OUT 7

C1F- 8

GND9

FB 10

R151 0

1206
100-2303

R151 0

1206
100-2303

R102 0

0402
100-0025

NoStuff

R102 0

0402
100-0025

NoStuff

C73
0.1u

0201
150-0131

C73
0.1u

0201
150-0131

R194 10k

NoStuff
100-0023
0402

R194 10k

NoStuff
100-0023
0402

C79
1uF

150-0005
0805

C79
1uF

150-0005
0805

C92
10u
150-0024
0805

C92
10u
150-0024
0805
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5V0_IN

S1_TX

S1_CTS

S1_RX
S1_TX

S1_RTS

S1_RTS
S1_CTS

S1_RX

5V0_IN

DDP
DDN

+3V3

+3V3

+3V3

+3V3 +3V3

+3V3

MJTAG_TDO 5
MJTAG_TDI 5

MJTAG_TMS 5
MJTAG_TCK 5
AP_RSTn 2,5
MVCC 5

nRESET_OUT2,6

JTAG_TDI 2
JTAG_TMS 2
JTAG_TCLK 2
JTAG_TDO 2

JTAG_nTRST 2

RESET_OUT6

JTAG_RTCK 2

nACT_LED 4nLINK_LED4

SD_WP 2
nD1230 2
SD_CD 2

CFIG_SW_IN8

RX_P 4TX_P4
RX_N 4
RX_CT 4

TX_N4
TX_CT4

5V0_IN6

nLED_SUB2
nLED_JOIN2
HDPA2
HDMA2

nRESET_IN3,6

DDP 2
DDN 2

REST_SW_IN8

AP_GPIO 2,5

SD_MISO 2,3
SD_MOSI 2,3

S3_RX2

S1_RX 2
S1_TX 2

S3_RX_EN2
S3_TX_EN2

S3_TX2

SD_CS02

I2C_CLK2,8
I2C_DAT2,8 S1_CTS 2

S1_RTS 2

S2_RX2,8
S2_TX2,8

S2_RTS2,8
S2_CTS2,8
S2_RI2
S2_DCD2
S2_DSR2
S2_DTR2

SD_CLK 2
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 Board to Board Connectors

These are 5.7mm tall connectors 
that mates with a connector on 
the motherboard to achieve a 
6mm board-board spacing.

Non-plated thru Tooling 
Holes, 0.125" diameter. 
Locate per Placement Drawing.

USB device port

RS485

This is the Alba 20-pin socket 
on the bottom of the PCB. 
Pin 1 on this sheet is oriented 
as if you were looking through 
from the top side of the PCB.
FIXME hmm, should be top view of part?

CLI Port

Board-to-Board connector 
near CPU. 

Board-to-Board connector 
near Mote. 

10/100BaseT 10/100BaseT

Used for Serial API 
or Heartbeat Port 
on Motherboard.
FIXME IRQ line for RTS?

I2C bus

Note: Pin 29 (GPIO29) is 
pulled-down on D1230.

Config and 
Restore Sw's

LEDs

Carrier PCB pres
SD_Card_Det

SD_Wr_Prot.

Mounting Hole is plated-thru, 0.125" 
diameter hole with 0.250" pads on 
both sides.

RESETs

JTAG for CPU

JTAG for Mote

USB host port

MNT3

MNT_4-40

PTH_4-40
MNT3

MNT_4-40

PTH_4-40

TP17
TP35

TP17
TP35

TH1

NPTH 125mil
NPTH-125

TH1

NPTH 125mil
NPTH-125

TP16
TP35

TP16
TP35

J6

BERGSTAK_2x20_PLUG
250-0232
BERGSTAK_2x20_PLUG

J6

BERGSTAK_2x20_PLUG
250-0232
BERGSTAK_2x20_PLUG

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

TH2

NPTH 125mil
NPTH-125

TH2

NPTH 125mil
NPTH-125

MNT4

MNT_4-40

PTH_4-40
MNT4

MNT_4-40

PTH_4-40

U13

SN74LVC1G125
280-0084
SOT-23-5

U13

SN74LVC1G125
280-0084
SOT-23-5

OE 1

IN 2

GND 3

OUT4

VCC 5

C94
0.1u

0201
150-0131

C94
0.1u

0201
150-0131

MNT1

MNT_4-40

PTH_4-40
MNT1

MNT_4-40

PTH_4-40

J10

BERGSTAK_2x20_PLUG
250-0232
BERGSTAK_2x20_PLUG

J10

BERGSTAK_2x20_PLUG
250-0232
BERGSTAK_2x20_PLUG

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

J9

2MM_2X10_SMT
250-0231

NoStuff
2MM_2x10_SMT

J9

2MM_2X10_SMT
250-0231

NoStuff
2MM_2x10_SMT

11 2 2
33 4 4
55 6 6
77 8 8
99 10 10
1111 12 12
1313
1515 14 14

16 16
1717
1919 18 18

20 20

MNT2

MNT_4-40

PTH_4-40
MNT2

MNT_4-40

PTH_4-40
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+3V3
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CFIG_SW_IN7

REST_SW_IN7 RESTORE_OUT 2

CFIG_SW_OUT 2

RTC_INT_N2

nRESET 2,3,6

I2C_CLK 2,7

I2C_DAT 2,7

S2_RTS2,7

S2_CTS2,7

S2_RX2,7

S2_TX2,7
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LEDs, RTC, debounce

Place cap near 
74LVC2G14.

This is an open drain output.

(Low leakage silicon diodes.)

Eq Series R = 65k Max for this Xtal. 
PCF8563 req. 40k max.  but Ap Note 
says up to 100k is OK.
C load = 12.5pF typ. 
PCF8563 expects 10 typ.

I2C Addr = 1010001B

Extra resistors to support ST's M41T0, AR for EOL.

U15

SN74LVC2G14
280-0080
SOT23-6

U15

SN74LVC2G14
280-0080
SOT23-6

1A1

G
N

D
2

2A3

1Y 6

2Y 4

V
C

C
5

C84
0.1u
150-0131
0201

C84
0.1u
150-0131
0201

R127 470

100-0093
0402

R127 470

100-0093
0402

R116 470
100-0093
0402

R116 470
100-0093
0402

U14

PCF8563T
280-0140
SOIC-8N

U14

PCF8563T
280-0140
SOIC-8N

OSCI1

OSCO2

INT3

GND4 SDA 5

SCL 6

CK 7

VDD 8

R121 0

0402
100-0025

R121 0

0402
100-0025

R123
10K
100-0023
0402

R123
10K
100-0023
0402

DN3 MMBD1504
210-0011 SOT-23
DN3 MMBD1504
210-0011 SOT-23

1

3

2

C81
0.1u
150-0131
0201

C81
0.1u
150-0131
0201

C82
12pF
150-0059
0402

C82
12pF
150-0059
0402

J5 100mil_5pin
250-0029

NoStuff

CLI RS232

Hdr1x5_100Mil_Straight

J5 100mil_5pin
250-0029

NoStuff

CLI RS232

Hdr1x5_100Mil_Straight11
22
33
44
55

DN2 MMBD1504
210-0011 SOT-23
DN2 MMBD1504
210-0011 SOT-23

1

3

2

C85
0.1u

150-0131
0201

C85
0.1u

150-0131
0201

X4
32.768kHz
340-0002
CITIZEN4

X4
32.768kHz
340-0002
CITIZEN4

1

2 3

4

R126 470

100-0093
0402

R126 470

100-0093
0402

R72
4.7k

100-2046
0402

R72
4.7k

100-2046
0402

C83
4.7u

150-2085
0805

C83
4.7u

150-2085
0805

R118
10K

100-0023
0402

R118
10K

100-0023
0402

D2 Red
270-0007

RST

LED0805

D2 Red
270-0007

RST

LED0805

1
2

R117 470
100-0093
0402

R117 470
100-0093
0402

R120
1K
100-0091
0402

R120
1K
100-0091
0402 R134

4.7k
100-2046
0402

R134
4.7k

100-2046
0402

BT1 3V, 48mAh, Hori.

920-0021
BR1225H

BT1 3V, 48mAh, Hori.

920-0021
BR1225H

+
1

-
2

D1 Green
270-0003

POWER

LED0805

D1 Green
270-0003

POWER

LED0805

1
2

R124
10K
100-0023
0402

R124
10K
100-0023
0402

R119
10K

100-0023

NoStuff
0402

R119
10K

100-0023

NoStuff
0402

C86
0.1u

150-0131
0201

C86
0.1u

150-0131
0201

R125
0

0402
100-0025

NoStuff

R125
0

0402
100-0025

NoStuff
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