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Changelog:

TELEMETRY DAUGHTER (MEZZANINE) BOARD

SCHEMATIC Q26042-001 REV A :
PCB Q25090-001
NEW DESIGN

*

MH3

DNI

MH4

DNI

MH1

DNI

MH2

DNI

SCHEMATIC Q26042-001 REV B :
PCB Q25090-002
     ADD SOFTWARE RESET ABILITY TO WIFI.
     REMOVE 3.3V CONNECTIONS TO TAG-CONNECT DEBUG PORTS.
     CORRECTED NAME OF SIGNAL SPI1_CS1.
     ADDED 1500uF ON 5V BUS TO HELP POWER FAIL WARNING TIME.
     REMOVED SDIO INTERFACE OPTION FOR WIFI/BT CHIP.
     ADDED SHUNT AMPLIFIER.
     CHANGED LOCKOUT CIRCUITS TO USE 2N7002 TRANSISTOR.

Q25090-005BOM

PCB

PCB, Telemetry Board

FIDC

FID1

DNI FIDC

FID2

DNI FIDC

FID3

DNI

FIDC

FID4

DNI FIDC

FID5

DNI FIDC

FID6

DNI

SCHEMATIC Q26042-001 REV C :
PCB Q25090-003
     ADD USB CONNECTIONS TO CELL MODEM
     CHANGE MODEM TO QBG95
     CHANGE U7 TO A 6DoF IMU
     UPDATE HWD REV RESISTORS
     I2C_SA1_ACCEL_IMU net is a NC
     R71 and R72 removed
     C21 removed
     Add R84 and R85

SCHEMATIC Q26042-001 REV D :
PCB Q25090-004
     Remove R20
     Add R78, R80, C56, U14
     Use pin 39 of J8 for the USB VBUS enable
     Update REV bits

SCHEMATIC Q26042-001 REV E :
PCB Q25090-005
     DFM updates

COFID1 COFID2 COFID3 

COFID4 COFID5 COFID6 

PIMH101 

COMH1 

PIMH201 

COMH2 

PIMH301 

COMH3 

PIMH401 

COMH4 

COPCB 

PIMH101 PIMH201 PIMH301 PIMH401 
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IMU: ACCELEROMETER, GYRO, MAGNETOMETER, TEMPERATURE

GND

GND

16V
0805

C23
10uF

16V

C24
0.1UF

GND

16V

C22
0.1UF

3p3V

I2C_SCL_ACCEL_IMU
I2C_SDA_ACCEL_IMU

I2C_SA0_ACCEL_IMU

ACCEL_INT1

ACCEL_INT2

Male

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

J8

DF17(2.0)-50DP-0.5V(57)

ACCEL_INT2

ACCEL_INT1

CONNECTIONS TO MOTHER BOARD

CELL_PWR

RX_CELL

TX_CELL

nRESET

SPARE_PWR

BLUETOOTH_PWR

U2RX_SPARE

U2TX_SPARE

U2CTS_SPARE

U2RTS_SPARE

CELL_ON

1K

R29
DNI

3p3V

BOARD REVISION BIT DECODER:

BIT      3   2    1    0

REV 0    0   0    0    0    P1

REV 1    0   0    0    1    P2

REV 2    0   0    1    0    IMU update 1257839

REV 3    0   0    1    1    IMU and USB update 12613191K

R28

1K

R26

1K

R30

DNI

BOARD REV BITS FOR TELEM BOARD

GND

ACCELEROMETER

ACCEL_RESET

ACCEL_RESET

SCL/SCLK
SDA/MOSI

SA0/MISO

CONFIGURE ACCELEROMETER INTERRUPTS TO BE TOTEM POLE

I2C_SCL_ACCEL_IMU

I2C_SDA_ACCEL_IMU

COM1 IS SCL

COM0 IS SDA

COM3 IS I2C ADDRS SELECT

COM2 IS GNDIO

R39
10KDNI

3p3V

protocol select pin 1 GND

protocol select pin 2 GND

SELECTS I2C INTERFACE

I2C_SCL_ACCEL_IMU

I2C_SDA_ACCEL_IMU

I2C_SA0_ACCEL_IMU

PI
N

13
13

C
A

P
9

PI
N

15
15

PI
N

12
12

IN
T

14

PI
N

1
1

VDD3

nBOOT_LOAD_PIN4

PS15

GND2

PS
0

6

PIN16 16

nR
ES

ET
11

PI
N

10
10

PI
N

7
7

PI
N

8
8

COM3 17
COM2 18
COM1 19

C
O

M
0

20
PI

N
21

21
PI

N
22

22
PI

N
23

23
PI

N
24

24
G

N
D

IO
25

X
O

U
T3

2
26

X
IN

32
27

V
D

D
IO

28

U5

BNO055DNI

GND

GND

3p3V

3p3V

GND

32768_HZ

I2C_SA0_ACCEL_IMU

6800pF

C15
DNI

0.022UF

C14
DNI

1uF

C16
DNI

0.1UF

C13
DNI

GND

16V

C20
0.1UFDNI

WIFI_BT_CHIP_EN

WIFI_BT_nIRQ

3p3V

5V

SPI_nCS1

SPI_CLK_WIFI

SPI_MOSI_WIFI

SPI_MISO_WIFI

CTS_CELL

RTS_CELL

CELL_WAKE
BOSCH

32768_HZ

HIROSE CONNECTOR PIN NUMBERS ARE ASSIGNED BY TENNANT.

I2C ADDRESSES:
CRYPTO FLASH       0XC0                = 1100 000X
EEPOT                       0X7C               =  0111 110X
IMU (TELEM BD)       0X50 or 0X52 =  0101 000X or 0101 001X
LED DRIVER 0           0XC2              =  1100 001X
LED DRIVER 1           0XC4              =  1100 010X
GPIO EXPANDER      0XE8              =  1110 100X

VIEWED FROM ABOVE

CONNECTOR ON BOTTOM SIDE

12

50 49

GND

nMICRO_WAKE

16V

C17
0.1UFDNI

WIFI_SW_nRESET

IN
T 

PI
N

 T
O

TE
M

 P
O

LE

CURRENT SHUNT AMPLIFIER

3

2 1

D1 GSOT03C-E3-08

DNI

GND

GNDGND

0.1UFC54 DNI

GND

3p3V

0.1UFC55

GND

2

1
3

3V 0.2%

D28 LM4040B

DNI

50V
0.1UF

C53

GND GND

5V

CURRENT_MEAS_OUT

100KR83 DNI

GND

0.022µF
50V

C49 DNI

30HZ 2ND ORDER FILTER, CRITICALLY DAMPED.

220nF
16V

C50DNI

GND

5V

0.1%
2.49K
R77

DNI

10R1 DNI

1206

10R2 DNI

15
R5

DNI

GND

0.022µF
50V

C51DNI

GND

1%
R76 10KDNI

OPA2348
     $.41
     rail to rail in and out
     input bias current 10pA max
     input offset voltage 6mV max over temp = 0.6A on 50mV shunt.
     GBW = 1MHz
OPA2340
     $2.05
     rail to rail in and out
     input bias current 60pA max
     input offset voltage 500uV max over temp
     GBW = 5.5MHz
OPA2727
     $1.
     Vs = 4.0 to 12V
     output swing +/-250mV from rail
     input range V- to V+(-2.5V)
     input bias current 500pA max
     input offset voltage 150uV max over temp
     GBW = 20MHz
OPA2365
     $1.22
     Vs = 2.2 to 5.5V
     output swing +/-20mV from rail
     input range V-(-0.1) to V+(+0.1) 
     input bias current 10pA max
     input offset voltage max 200uV +1uV/C
     GBW = 50MHz
OPA2337
     $1.24
     Vs = 2.7 to 5.5V
     output swing +/-125mV from rail
     input range V-(-0.2) to V+(-1.2)
     input bias current 10pA max
     input offset voltage max 3.5mV 
     GBW = 3MHz

USING SHUNT 50mV @ 250A:   shunt resistance 0.2mOhm
200 AMPS THRU SHUNT #NAME? 40mV at shunt = 24mV at input x 50 = 1.2V OUTPUT + 0.6V REF = 1.8V
-100 AMPS THRU SHUNT #NAME? -20mV at shunt = -12mV at input x 50 = -0.6V OUTPUT + 0.6V REF = 0V

SHUNT_REF_SENSE 50mV 250A shunt is 0.2mOhm.
4AWG cable: 0.248mOhm per foot. 
2AWG cable: 0.156mOhm per foot. 
0AWG cable: 0.098mOhm per foot. 
00AWG cable: 0.078mOhm per foot. 
50mV 250A shunt is 0.2mOhm .
If using battery cable as shunt, cable should be 1 foot long, and populate R? and R?.
See spreadsheet in AM3 calculations.

REF1

IN+4

V+

3

GND

2

IN-5

OUT 6

U11

INA213AIDCKT

DNI

Six fixed gains are
available: 50 V/V, 75 
V/V, 100 V/V, 200 V/V, 
500 V/V, or 1000 V/V

SHUNT_REF_SENSE

1
2

3

A

U13A

OPA2365AIDR

DNI

7
6

5

B

U13B

OPA2365AIDR

DNI

V-4

V+8
U13C

OPA2365AIDR

DNI

CURRENT_MEAS_OUT

APD went to BNO080 for their prototype
before they cancelled the project.
The BNO055 used to periodically lose magnetic calibration.
Looks pin-compatible.

COSTS:
OPA2365    $1.22
LM4040B    $0.55
INA213       $0.66
RES AND CAPS $0.20
CONNECTOR $0.35
DIODE   $0.10
TOTAL    $3.08
TOTAL X 1.7 = $5.24

PULLUPS ARE ALREADY ON THE UI BOARD.

1
2

Vertical

SHUNT INPUT
J9

B2B-PH-SM4-TB(LF)(SN)

DNI

U5 AND U7 MUST NOT BOTH BE POPULATED.

R86 10KDNI

R7 10KDNI

R6 22.1

200uA

42
0u

A

current min 76uA, max 15mA.

15
R8

DNI

USB1_D_MODEM_P

USB1_D_MODEM_N

90 ohm

90 ohm

I2C_SA1_ACCEL_IMU

REV_BIT_0

REV_BIT_1

REV_BIT_2

REV_BIT_3

GND SCx13

INT2 9

CSB12

SDx14

SDO/SA01

ASCx3 INT1 4

V
D

D
IO

5

ASDx2

G
N

D
IO

6

OSDO11 OSCB10

G
N

D
7

V
D

D
8

LSM6DSMTRU7

0.0 R84
0.0 R85

4.75k
R75

DNI

44.2k

R79
DNI

VUSB_EN

PIC1301 

PIC1302 COC13 

PIC1401 

PIC1402 COC14 

PIC1501 

PIC1502 COC15 

PIC1601 

PIC1602 COC16 

PIC1701 

PIC1702 COC17 

PIC2001 

PIC2002 COC20 

PIC2201 

PIC2202 COC22 PIC2301 

PIC2302 

COC23 

PIC2401 

PIC2402 COC24 

PIC4901 PIC4902 
COC49 

PIC5001 

PIC5002 
COC50 

PIC5101 

PIC5102 
COC51 

PIC5301 

PIC5302 
COC53 

PIC5401 PIC5402 
COC54 

PIC5501 PIC5502 

COC55 

PID101 PID102 

PID103 COD1 

PID2801 

PID2802 

PID2803 

COD28 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

PIJ806 

PIJ807 

PIJ808 

PIJ809 

PIJ8010 

PIJ8011 

PIJ8012 

PIJ8013 

PIJ8014 

PIJ8015 

PIJ8016 

PIJ8017 

PIJ8018 

PIJ8019 

PIJ8020 

PIJ8021 

PIJ8022 

PIJ8023 

PIJ8024 

PIJ8025 

PIJ8026 

PIJ8027 

PIJ8028 

PIJ8029 

PIJ8030 

PIJ8031 

PIJ8032 

PIJ8033 

PIJ8034 

PIJ8035 

PIJ8036 

PIJ8037 

PIJ8038 

PIJ8039 

PIJ8040 

PIJ8041 

PIJ8042 

PIJ8043 

PIJ8044 

PIJ8045 

PIJ8046 

PIJ8047 

PIJ8048 

PIJ8049 

PIJ8050 

COJ8 

PIJ901 

PIJ902 

COJ9 

PIR101 PIR102 
COR1 

PIR201 PIR202 
COR2 

PIR501 

PIR502 
COR5 

PIR601 PIR602 
COR6 

PIR701 PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR2601 

PIR2602 
COR26 

PIR2801 

PIR2802 
COR28 

PIR2901 

PIR2902 
COR29 

PIR3001 

PIR3002 COR30 

PIR3901 

PIR3902 

COR39 

PIR7501 

PIR7502 
COR75 

PIR7601 PIR7602 
COR76 

PIR7701 

PIR7702 

COR77 

PIR7901 PIR7902 

COR79 
PIR8301 PIR8302 

COR83 

PIR8401 PIR8402 
COR84 

PIR8501 PIR8502 
COR85 

PIR8601 PIR8602 
COR86 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 PIU507 PIU508 PIU509 PIU5010 PIU5011 PIU5012 PIU5013 PIU5014 PIU5015 

PIU5016 

PIU5017 

PIU5018 

PIU5019 

PIU5020 PIU5021 PIU5022 PIU5023 PIU5024 PIU5025 PIU5026 PIU5027 PIU5028 COU5 

PIU701 

PIU702 

PIU703 PIU704 

PIU705 

PIU706 PIU707 

PIU708 

PIU709 

PIU7010 

PIU7011 

PIU7012 

PIU7013 

PIU7014 

COU7 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

COU11 

PIU1301 

PIU1302 

PIU1303 

COU13A 

PIU1305 

PIU1306 

PIU1307 

COU13B 

PIU1304 

PIU1308 

COU13C 

PIC1302 PIC1402 PIC1502 PIC1602 

PIC1702 

PIC2202 PIC2301 PIC2402 

PIC5502 

PIJ8050 

PIR2602 PIR2802 PIR2902 PIR3002 

PIR3901 

PIU503 

PIU5028 

PIU705 PIU708 

PIU7012 

PIU1103 

PIC5301 

PIJ801 

PIJ803 

PIR7502 

PIU1308 

PIJ8046 

PIU5027 

PO327680HZ 

PIJ8016 

PIU5014 

PIU704 POACCEL0INT1 

PIJ8010 

PIU709 POACCEL0INT2 

PIJ8022 

PIU5011 

POACCEL0RESET 

PIJ8014 POBLUETOOTH0PWR 
PIJ8015 POCELL0ON 

PIJ8020 POCELL0PWR 
PIR602 POCELL0WAKE 

PIJ802 POCTS0CELL 

PIC4901 

PIJ8035 

PIU1301 

PIU1302 

POCURRENT0MEAS0OUT 

PIC1301 PIC1401 PIC1501 PIC1601 

PIC1701 

PIC2001 

PIC2201 PIC2302 PIC2401 

PIC5002 

PIC5102 

PIC5302 

PIC5501 

PID103 

PID2802 

PIJ8012 

PIJ8017 

PIJ8018 

PIJ8028 

PIJ8029 

PIJ8036 

PIJ8048 

PIR501 PIR801 

PIR7702 

PIR8401 

PIR8501 

PIU502 

PIU505 

PIU506 PIU5015 

PIU5016 

PIU5018 

PIU5025 

PIU706 PIU707 

PIU1102 

PIU1304 

PIJ8026 

PIU5017 

PIU701 POI2C0SA00ACCEL0IMU 

PIJ8030 
NLI2C0SA10ACCEL0IMU 

PIJ806 

PIU5019 

PIU7013 POI2C0SCL0ACCEL0IMU 

PIJ808 

PIU5020 

PIU7014 POI2C0SDA0ACCEL0IMU 

PIC2002 

PIU509 

PIC4902 

PIR7901 PIR8301 

PIC5001 
PIR7902 PIU1303 

PIC5101 

PIR7602 

PIR7701 
PIU1305 

PIC5401 

PID101 

PIR102 

PIR802 

PIU1105 

PIC5402 

PID102 

PIR202 

PIR502 PIU1104 

PID2801 

PIR7501 
PIR7601 

PID2803 

PIJ8019 PIR601 

PIJ8021 PIR8601 

PIJ8031 PIR701 

PIJ901 PIR201 

PIJ902 PIR101 

PIR702 

PIR3902 
PIU504 

PIR8302 PIU1106 

PIR8402 PIU702 

PIR8502 PIU703 

PIR8602 

PIU501 

PIU507 PIU508 PIU5010 PIU5012 PIU5013 

PIU5021 PIU5022 PIU5023 PIU5024 PIU5026 

PIU7010 

PIU7011 

PIJ8049 POnRESET 

PIJ805 

PIR2601 
NLREV0BIT00 

PIJ807 

PIR2801 

NLREV0BIT01 

PIJ809 

PIR2901 

NLREV0BIT02 

PIJ8011 

PIR3001 

NLREV0BIT03 

PIJ804 PORTS0CELL 

PIJ8034 PORX0CELL 

PIJ8027 

PIU1101 

PIU1306 

PIU1307 POSHUNT0REF0SENSE 

PIJ8024 POSPARE0PWR 
PIJ8023 POSPI0CLK0WIFI 

PIJ8025 POSPI0MISO0WIFI 

PIJ8037 POSPI0MOSI0WIFI 

PIJ8033 POSPI0nCS1 
PIJ8032 POTX0CELL 

PIJ8040 POU2CTS0SPARE 

PIJ8038 POU2RTS0SPARE 

PIJ8042 POU2RX0SPARE 

PIJ8044 POU2TX0SPARE 

PIJ8047 POUSB10D0MODEM0N 

PIJ8043 POUSB10D0MODEM0P 

PIJ8039 POVUSB0EN 

PIJ8045 POWIFI0BT0CHIP0EN 

PIJ8041 POWIFI0BT0nIRQ 

PIJ8013 POWIFI0SW0nRESET 

PO327680HZ 

POACCEL0INT1 

POACCEL0INT2 

POACCEL0RESET 

POBLUETOOTH0PWR 
POCELL0ON 

POCELL0PWR 
POCELL0WAKE 

POCTS0CELL 

POCURRENT0MEAS0OUT 

POI2C0SA00ACCEL0IMU 

POI2C0SCL0ACCEL0IMU 
POI2C0SDA0ACCEL0IMU 

POnRESET 

PORTS0CELL 

PORX0CELL 

POSHUNT0REF0SENSE 

POSPARE0PWR 
POSPI0CLK0WIFI 

POSPI0MISO0WIFI 

POSPI0MOSI0WIFI 

POSPI0nCS1 
POTX0CELL 

POU2CTS0SPARE 

POU2RTS0SPARE 

POU2RX0SPARE 

POU2TX0SPARE 

POUSB10D0MODEM0N 

POUSB10D0MODEM0P 

POVUSB0EN 

POWIFI0BT0CHIP0EN 

POWIFI0BT0nIRQ 

POWIFI0SW0nRESET 
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3-Tel Cell_Modem.SchDoc

16V
10uF

0805

C45

0.1UF

C46

GND

GND

GND
GND

GND

100 MIL TRACE MIN
CELL MODEM

5V

R82 10K
CURRENT LIMIT WHEN MODEM IS OFF

NIMBELINK NL-SW-LTE-QBG96
MODEM POWER RATINGS:
MIN 3.4V
TYP 3.8V
MAX 4.2V
CURRENT: PLAN FOR 2A PEAK.

nRESET

CELL_PWR

RX_CELL
TX_CELL

CTS_CELL

RTS_CELL

6800pF

C41

0.022UF

C38

1uF

C30

0.1UF

C39

GND GND GND GND

Controls RESET_N input on modem,

tie low for a minimum of 1uS and

released to activate. Internally pulled

up to VCC. Drive with open collector

output. Assert only in an emergency

as the module will not gracefully exit

the cellular network when asserted.

VREF = Voltage reference for off board I/O

signals. This signal drives the input

voltage side of an onboard buffer

which converts all external I/O voltage

from VREF range to 1.8V range to

drive the onboard modem module.

Current draw <1mA; can run from GPIO.

Place near module

VREF ALSO SETS THE MAX LEVEL OF SIGNALS OUTPUT 

FROM THE MODEM.
To conserve power, the Skywire modem does not automatically start up when
power is applied. The baseboard design must supply a means to assert the
PWR_ON signal low. The signal is level sensitive. After asserting the PWR_ON
signal, software must wait for device to boot up before attempting to
communicate with the Skywire Modem. To make module automatically start
when power is applied, tie PWR_ON signal to GND permanently.

GND

IF NOT SOLDERED DOWN, USE 2 CONNECTORS 3M 950510-6102-AR.

1uF

C1

GND

16V
10uF

0805

C47

GND GND

ADJ PIN 0.605V

0.1UF

C27

GND
GND

3.8V_CELL

3.8V_CELL

GND

ALTERNATE SULLINS NPPN101BFCN-RC
USE SOCKETS ON PROTOS, PRODUCTION IS SOLDERED DOWN

NIMBELINK "SKYWIRE STANDARD INTERFACE". SIMILAR TO DIGI INT'L XBEE.

MAXIMUM CURRENT 3A
$1.12 @ 1K AVNETR65 1K

1
2
3
4
5
6
7
8
9
10

J4

NPPN101BFLD-RC

DNI

1
2
3
4
5
6
7
8
9

10

J3

NPPN101BFLD-RC

DNI
GND

R64
10K

GND

GND

3

VCC

5

2 4

U12
SN74LVC1G07DCKR

BLUETOOTH_PWR

GND

pins that differ from the Digi Int'l xBee 
interface are marked with their Digi 
signal name. Pins in common with the 
Digi spec are unmarked.

DIGI: DIO12

DIGI: DIO10

DIGI: DIO11

DIGI: DO NOT 
CONNECT

DIGI: DIO4

DIGI: DIO5

DIGI: DIO0

DIGI: DIO1

DIGI: DIO2

DIGI: DIO3

GND

SPARE_PWR

1210

100uF
6.3V

C43

GND

Ven threshold 3.0V
Ven pin leakage 1uA max

1210

100uF
6.3V

C40

GND

0.1UF

C44

GND

CELL_WAKE

VBUS1 DI-2 DI+3 ID4 GND5

GND1 6GND2 7GND3 8GND4 9

J7

USB-MINIB-TE1734035

DNI

GND GND

DEBUG USB

CELL_ON

ON/OFF IS OPEN DRAIN, NO PULLUP NEEDED.

CIRCUIT COPIED FROM NIMBELINK DEMO BOARD.

TURNS ON MODEM 10mS AFTER POWER IS APPLIED.

WHEN THE CELL MODEM IS TURNED 

OFF, THE MICRO SHOULD SET ALL ITS 

OUTPUTS TO THE MODEM LOW.

16V
10uF

0805

C2
DNI

GND

0.022UF

C4
DNI

0.1UF

C3
DNI

GND GND

R15
1K

GND

GND3

ADJ 5EN1

IN2 OUT 4

TAB 6

U8

LP38501TSX-ADJ/NOPB

GND

CELL_VREF

OE 1

A 2

G
N

D
3

Y4

V
C

C
5

U4

74AHC1G125/SOT

R2710K

GND

GND

3p3V

R3110K
CELL_PWR

0.1UF
C19

R37
100K

3

1

2

Q2

2N7002-7-F

GND

Wakes up the modem from low power
modes. Default configuration for
wakeup is a low to high transition on
this line. Tie to GND if not used.

DEFAULT BAUD RATE 115200, 8N1.
PUT TX AND RTS PINS IN LOW STATE 
WHEN MODEM IS POWERED OFF.

RECOMMENDED INTERNAL ANTENNA:
        TAOGLAS      FXUB66.07.0150C

16V
10uF

0805

C48

GND

16V
10uF

0805

C42

GND

max component height 16mm.

6.3V
1500uF

max height 10.3mm

C52

GND

PLACE TP ON EDGE OR CORNER OF BD.

3

1

2

Q6
2N7002-7-F

DNI

3

1

2

Q7
2N7002-7-F

DNI

i
2A Peak

ANTENNA CABLE, SMA TO U.FL
AC-S01RJPT4-U04RJ-F13-5

ANTENNACABLE1

ANTENNA CABLE, SMA TO U.FL
AC-S01RJPT4-U04RJ-F13-5

ANTENNACABLE2

DNI

USB1_D_MODEM_P

USB1_D_MODEM_N

NL-SW-LTE-QBG95-B

I2C SCL 18

USB_P7 VUSB6

GND4

VCC1

I2C SDA 17

GND 11CTS 12STATUS 13VREF 14GND 15RTS 16

GND10 DTR9 USB_N8

DOUT2
DIN3

RESET_N5

ON_OFF 20
RING 19

U2

6.34k
R73

1.18k
R74

300 Ohm @ 100MHz
600mA

FB3

TP15

DNI

TP17

DNI

TP18

DNI

0.01µF
50V

C26

V
C

C
5

Y 4

G
N

D
3

OE1

A2
U14

SN74AHC1G125DBVT
0.01µF
50V

C56

GND

VUSB_EN

10k
R78

10k
R80

3p3V

COANTENNACABLE1 COANTENNACABLE2 

PIC101 

PIC102 COC1 

PIC201 

PIC202 

COC2 

PIC301 

PIC302 COC3 

PIC401 

PIC402 COC4 

PIC1901 

PIC1902 COC19 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 COC27 

PIC3001 

PIC3002 COC30 

PIC3801 

PIC3802 COC38 

PIC3901 

PIC3902 COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 COC41 

PIC4201 

PIC4202 

COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 COC44 

PIC4501 

PIC4502 

COC45 

PIC4601 

PIC4602 COC46 PIC4701 

PIC4702 

COC47 PIC4801 

PIC4802 

COC48 PIC5201 

PIC5202 

COC52 

PIC5601 

PIC5602 
COC56 

PIFB301 PIFB302 

COFB3 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ305 

PIJ306 

PIJ307 

PIJ308 

PIJ309 

PIJ3010 

COJ3 
PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

PIJ407 

PIJ408 

PIJ409 

PIJ4010 

COJ4 

PIJ701 

PIJ702 

PIJ703 

PIJ704 

PIJ705 

PIJ706 

PIJ707 

PIJ708 

PIJ709 

COJ7 

PIQ201 

PIQ202 

PIQ203 
COQ2 

PIQ601 

PIQ602 

PIQ603 
COQ6 

PIQ701 

PIQ702 

PIQ703 
COQ7 

PIR1501 

PIR1502 
COR15 

PIR2701 PIR2702 

COR27 

PIR3101 PIR3102 

COR31 

PIR3701 

PIR3702 

COR37 

PIR6401 

PIR6402 
COR64 

PIR6501 PIR6502 
COR65 

PIR7301 

PIR7302 
COR73 

PIR7401 

PIR7402 
COR74 

PIR7801 

PIR7802 
COR78 

PIR8001 

PIR8002 
COR80 

PIR8201 PIR8202 
COR82 

PITP1501 

COTP15 

PITP1701 

COTP17 

PITP1801 

COTP18 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

PIU2017 

PIU2018 

PIU2019 

PIU2020 

COU2 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 
COU4 

PIU801 

PIU802 

PIU803 

PIU804 

PIU805 

PIU806 

COU8 

PIU1202 

PIU1203 

PIU1204 

PIU1205 COU12 

PIU1401 

PIU1402 

PIU1403 

PIU1404 

PIU1405 COU14 

PIC3002 PIC3802 PIC3902 

PIC4001 

PIC4102 

PIC4201 

PIC4402 

PIC4501 

PIJ401 

PIR7302 

PIU201 

PIU804 

PIU1205 

PIC5602 

PIR7802 PIR8002 

PIU405 

PIU1405 

PIC102 PIC4301 PIC4602 PIC4701 PIC4801 PIC5201 
PIU802 

PIQ601 POBLUETOOTH0PWR 

PIC1902 PIQ201 

PIR3702 POCELL0ON 

PIR3101 

PIR6402 
PIR6501 POCELL0PWR 

PIJ307 

PIR3701 

PIU2014 PIU404 
NLCELL0VREF 

PIJ409 

PIR1502 
PIU209 POCELL0WAKE PIJ309 PIU2012 

POCTS0CELL 

PIC101 

PIC202 PIC301 PIC401 

PIC1901 

PIC2602 

PIC2701 

PIC3001 PIC3801 PIC3901 

PIC4002 

PIC4101 

PIC4202 

PIC4302 

PIC4401 

PIC4502 

PIC4601 PIC4702 PIC4802 PIC5202 

PIC5601 

PIJ306 

PIJ3010 

PIJ404 

PIJ4010 

PIJ705 

PIJ706 

PIJ707 

PIJ708 

PIJ709 

PIQ202 

PIQ602 

PIQ702 

PIR1501 

PIR2701 

PIR6401 

PIR7401 

PITP1501 

PIU204 

PIU2010 PIU2011 

PIU2015 

PIU403 

PIU803 PIU806 

PIU1203 

PIU1403 

PIC201 PIC302 PIC402 

PIJ406 

PIJ701 

PIU206 

PIU1404 

PIC2601 

PIFB302 PIJ405 PIU205 

PIC2702 

PIQ603 

PIQ703 

PIR6502 

PIU801 

PIFB301 

PIU1204 

PIJ301 

PIQ203 

PIU2020 

PIJ302 PIU2019 

PIJ303 PIU2018 

PIJ304 PIU2017 

PIJ308 PIU2013 

PIJ704 

PIR2702 PIU401 

PIR3102 PIU402 

PIR7301 

PIR7402 

PIU805 

PIR8001 
PIU1402 

PIR8202 PIU1202 PIR8201 POnRESET 

PIJ305 PIU2016 PORTS0CELL 

PIJ402 

PITP1801 

PIU202 

PORX0CELL 

PIQ701 POSPARE0PWR 

PIJ403 

PITP1701 

PIU203 

POTX0CELL 

PIJ408 

PIJ702 

PIU208 

POUSB10D0MODEM0N 

PIJ407 

PIJ703 

PIU207 

POUSB10D0MODEM0P 

PIR7801 

PIU1401 POVUSB0EN 

POBLUETOOTH0PWR 

POCELL0ON 

POCELL0PWR 

POCELL0WAKE 
POCTS0CELL 

POnRESET 

PORTS0CELL 

PORX0CELL 

POSPARE0PWR 

POTX0CELL 

POUSB10D0MODEM0N 

POUSB10D0MODEM0P 
POVUSB0EN 
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BLUETOOTH_PWR
Q5
MMBTA06/SOT

0.1UF

C18R41

100K

R53

100K

GND
GND

GND

BLUETOOTH/ WIFI COMBO

50 MIL TRACE MIN

P CHANNEL SOIC8

Vgs = 1.8V TO 8V

13.5A, -20V, 8.5mOhm

$.53 @ 1K

3p3V

3p3V

3p3V

16V
10uF

0805

C10

6800pF

C8

0.022UF

C11

1uF

C12

0.1UF

C7

GND GND GND GNDGND

16V
10uF

0805

C6

16V
10uF

0805

C9

GND

16V

C5
0.1UF

GND

R33

10K

R43 10K
CURRENT LIMIT WHEN MODEM IS OFF

GND

GND

3

VCC

5

2 4

U6
SN74LVC1G07DCKR

GND13

BT_RXD9

G
PI

O
4

15

VDDIO12

G
PI

O
3

14

GND1

NC3

NC4

NC5

SPI_CFG2

NC6

U
A

RT
_T

X
D

16

I2C_SCL_S11
I2C_SDA_S10

RESETN7

BT_TXD8

U
A

RT
_R

X
D

17

V
B

AT
18

C
H

IP
_E

N
19

RT
C

_C
LK

20

G
N

D
21

G
PI

O
8

22

SP
I_

SC
K

23

SP
I_

M
IS

O
24

SPI_SSN 25
SPI_MOSI 26

GPIO7 27
GND 28

GPIO17 29
GPIO18 30
GPIO19 31

IRQN 33
I2C_SCL_M 34
I2C_SDA_M 35

GND 36

GPIO20 32

PADDLE VSS 37

U1

ATWILC3000-MR110CA

GND GND

GND

SPI_nCS1

SPI_CLK_WIFI

SPI_MOSI_WIFI

SPI_MISO_WIFI

R10
10K

3p3V

WIFI_BT_CHIP_EN

R25
10K

DEBUG WIFI/BT

1KR11 DNI

1KR12 DNI

WIFI_DEBUG_RX

WIFI_DEBUG_TX

WIFI_BT_nIRQ

R13

10K

GND

32768_HZ

DATA SHEET TABLE 3.1 IS CORRECT. FIGURES 10-1,10-2,11-1,13-2 HAVE ERRORS.

GND

CELL_PWR

1K R4DNI

1K R3DNI BT_DEBUG_TX

BT_DEBUG_RX

MICROCHIP ATWILC3000
MODEM POWER RATINGS:
VDDIO 3.00-3.60V, TYP 3.3V
VBAT 2.5-4.2V, TYP 3.3V
CURRENT TBA mA PEAK.

GND

SPARE_PWR

3p3V_WIFI

GND = SDIO, VDDIO = SPI

GND

1 2
3 4
5 6

J1

TC2030-IDC

DNI
RTS

CTS3.3V DON'T CONNECT

WIFI_SW_nRESET

R81 10K
CURRENT LIMIT WHEN MODEM IS OFFnRESET

GND

GND

3

VCC

5

2 4

U10
SN74LVC1G07DCKR

3

1

2

Q4
2N7002-7-F

DNI

3

1

2

Q3
2N7002-7-F

DNI

300 Ohm @ 100MHz
600mA

FB1

TP4

DNI

TP5

DNI

TP11

DNI

TP12

DNI

0
R38

DNI
49.9k

R52

5

4

1
6

2 3
7 8

Q1
FDS4465

200k

R40

PIC501 

PIC502 COC5 

PIC601 
PIC602 

COC6 

PIC701 

PIC702 COC7 

PIC801 

PIC802 COC8 PIC901 
PIC902 

COC9 PIC1001 
PIC1002 

COC10 

PIC1101 

PIC1102 COC11 

PIC1201 

PIC1202 COC12 

PIC1801 

PIC1802 COC18 

PIFB101 PIFB102 

COFB1 

PIJ101 PIJ102 

PIJ103 PIJ104 

PIJ105 PIJ106 

COJ1 

PIQ101 PIQ102 PIQ103 
PIQ104 

PIQ105 PIQ106 PIQ107 PIQ108 

COQ1 

PIQ301 

PIQ302 

PIQ303 
COQ3 

PIQ401 

PIQ402 

PIQ403 
COQ4 

PIQ501 

PIQ502 

PIQ503 
COQ5 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 PIR1001 

PIR1002 

COR10 

PIR1101 PIR1102 
COR11 

PIR1201 PIR1202 
COR12 

PIR1301 

PIR1302 

COR13 

PIR2501 

PIR2502 

COR25 

PIR3301 

PIR3302 

COR33 

PIR3801 

PIR3802 
COR38 

PIR4001 PIR4002 

COR40 

PIR4101 

PIR4102 

COR41 

PIR4301 PIR4302 
COR43 

PIR5201 PIR5202 

COR52 

PIR5301 

PIR5302 

COR53 

PIR8101 PIR8102 
COR81 

PITP401 

COTP4 

PITP501 

COTP5 

PITP1101 

COTP11 

PITP1201 

COTP12 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 PIU1015 PIU1016 PIU1017 PIU1018 PIU1019 PIU1020 PIU1021 PIU1022 PIU1023 PIU1024 

PIU1025 

PIU1026 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 

COU1 
PIU602 

PIU603 

PIU604 

PIU605 COU6 

PIU1002 

PIU1003 

PIU1004 

PIU1005 COU10 

PIC1802 

PIQ101 PIQ102 PIQ103 

PIR1001 

PIR3802 

PIR4101 

PIC601 PIC702 PIC802 PIC901 PIC1001 PIC1102 PIC1202 

PIQ105 PIQ106 PIQ107 PIQ108 

PIR2501 

PIR3301 

PIR3801 

PIU1012 

PIU1018 

PIU605 

PIU1005 

NL3p3V0WIFI 

PIU1020 
PO327680HZ 

PIR5201 PIR5301 POBLUETOOTH0PWR 

PIR402 PIU109 
NLBT0DEBUG0RX 

PIR302 PIU108 
NLBT0DEBUG0TX 

PIQ401 POCELL0PWR 

PIC501 

PIC602 PIC701 PIC801 PIC902 PIC1002 PIC1101 PIC1201 

PIJ105 

PIQ302 

PIQ402 

PIQ502 

PIR1302 

PIR5302 

PIU101 

PIU1013 

PIU1021 

PIU1028 

PIU1036 

PIU1037 

PIU603 

PIU1003 

PIC502 

PIFB102 

PIU107 

PIC1801 

PIQ104 PIR4002 

PIFB101 

PIR3302 
PIU604 

PIU1004 

PIJ101 PIJ102 

PIJ103 

PIR301 

PIR1201 PIJ104 

PIR401 

PIR1101 

PIJ106 

PIQ303 

PIQ403 

PIQ501 PIR5202 

PIQ503 PIR4001 

PIR4102 

PIR2502 
PIU102 

PIR4302 PIU602 

PIR8102 PIU1002 

PIU103 

PIU104 

PIU105 

PIU106 

PIU1010 

PIU1011 

PIU1014 PIU1015 PIU1022 

PIU1027 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1034 

PIU1035 

PIR8101 POnRESET 

PIQ301 POSPARE0PWR 

PITP1101 PIU1023 
POSPI0CLK0WIFI 

PITP1201 PIU1024 
POSPI0MISO0WIFI 

PITP401 

PIU1026 POSPI0MOSI0WIFI 

PIR1002 
PITP501 

PIU1025 POSPI0nCS1 

PIR1301 

PIU1019 

POWIFI0BT0CHIP0EN 

PIU1033 POWIFI0BT0nIRQ 

PIR1102 

PIU1017 

NLWIFI0DEBUG0RX 

PIR1202 

PIU1016 

NLWIFI0DEBUG0TX 

PIR4301 POWIFI0SW0nRESET 

PO327680HZ 

POBLUETOOTH0PWR 

POCELL0PWR 

POnRESET 

POSPARE0PWR 

POSPI0CLK0WIFI 

POSPI0MISO0WIFI 

POSPI0MOSI0WIFI 
POSPI0nCS1 

POWIFI0BT0CHIP0EN 

POWIFI0BT0nIRQ 

POWIFI0SW0nRESET 
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GND
GND

GND

SPARE RADIO. XBEE FORMAT.

3p3V

Place near module

0.1UF
C25

GND

GND

121R720
DNI

IF NOT SOLDERED DOWN, USE 2 CONNECTORS 3M 950510-6102-AR.
ALTERNATE SULLINS NPPN101BFCN-RC
USE SOCKETS ON PROTOS, PRODUCTION IS SOLDERED DOWN

NIMBELINK "SKYWIRE STANDARD INTERFACE". SIMILAR TO DIGI INT'L XBEE.

121R47
DNI

1
2
3
4
5
6
7
8
9
10

J6

NPPN101BFLD-RC

DNI

1
2
3
4
5
6
7
8
9

10

J5

NPPN101BFLD-RC

DNI

pins that differ from the Digi Int'l xBee 
interface are marked with their Digi 
signal name. Pins in common with the 
Digi spec are unmarked.

DIGI: DIO12

DIGI: DIO10

DIGI: DIO11

DIGI: DO NOT 
CONNECT

DIGI: DIO4

DIGI: DIO5

DIGI: DIO0

DIGI: DIO1

DIGI: DIO2

DIGI: DIO6

U2RX_SPARE
U2TX_SPARE

U2CTS_SPARE

U2RTS_SPARE

SPARE_PWR
Q8
MMBTA06/SOTDNI

0.1UF

C29

DNI
R68

100K
DNI

R58

100K
DNI

GND

GND

GND

50 MIL TRACE MIN

3p3V

3p3V

16V
10uF

0805

C35

DNI
6800pF

C31
DNI

0.022UF

C32
DNI

1uF

C34

DNI
0.1UF

C33
DNI

GND GND GND GNDGND

16V
10uF

0805

C36

DNI
16V
10uF

0805

C37

DNI

GND

R70

10KDNI

R67 10KDNI
CURRENT LIMIT WHEN MODEM IS OFF

nRESET

GND

GND

3

VCC

5

2 4

U9
SN74LVC1G07DCKR

DNI

GND

CELL_PWR

3p3V

GND

BLUETOOTH_PWR

3p3V_XBEE

DIGI: DIO3

GPS_TX 18

USB_D+7 VUSB6

GND4

VCC1

GPS_RX 17

GND 11CTS 12ON_STATUS 13VREF 14GND 15RTS 16

GND10 WAKE9 USB_D-8

DOUT2
DIN3

RESET_N5

ON_OFF 20
RING 19

U3

NL-SW-LTE-QBG96

DNI

3

1

2

Q9
2N7002-7-F

DNI

3

1

2

Q10
2N7002-7-F

DNI

i
2A

300 Ohm @ 100MHz
600mA

FB2
DNI

0
R710

DNI
49.9k

R59
DNI

5

4

1
6

2 3
7 8

Q11
FDS4465DNI

0.01µF
50V

C28DNI

200k

R69
DNI

PIC2501 

PIC2502 
COC25 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 COC29 

PIC3101 

PIC3102 COC31 

PIC3201 

PIC3202 COC32 

PIC3301 

PIC3302 COC33 

PIC3401 

PIC3402 COC34 PIC3501 

PIC3502 

COC35 PIC3601 

PIC3602 

COC36 PIC3701 

PIC3702 

COC37 

PIFB201 PIFB202 

COFB2 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

PIJ505 

PIJ506 

PIJ507 

PIJ508 

PIJ509 

PIJ5010 

COJ5 
PIJ601 

PIJ602 

PIJ603 

PIJ604 

PIJ605 

PIJ606 

PIJ607 

PIJ608 

PIJ609 

PIJ6010 

COJ6 

PIQ801 

PIQ802 

PIQ803 
COQ8 

PIQ901 

PIQ902 

PIQ903 
COQ9 

PIQ1001 

PIQ1002 

PIQ1003 
COQ10 

PIQ1101 PIQ1102 PIQ1103 
PIQ1104 

PIQ1105 PIQ1106 PIQ1107 PIQ1108 

COQ11 

PIR4701 PIR4702 

COR47 

PIR5801 

PIR5802 

COR58 
PIR5901 PIR5902 

COR59 

PIR6701 PIR6702 
COR67 

PIR6801 

PIR6802 

COR68 

PIR6901 PIR6902 

COR69 

PIR7001 

PIR7002 

COR70 

PIR71001 

PIR71002 
COR710 

PIR72001 PIR72002 

COR720 
PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

PIU308 

PIU309 

PIU3010 PIU3011 

PIU3012 

PIU3013 

PIU3014 

PIU3015 

PIU3016 

PIU3017 

PIU3018 

PIU3019 

PIU3020 

COU3 

PIU902 
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