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imp006-breakout

The imp006-breakout design is intended to serve two purposes:

1. Provide a off-the-shelf hardware platform that allows a customer to evaluate the imp006 product & Twilio/Electric Imp platform

In order to evaluate the imp006, customers need to be able to connect it to sensors and actuators, build an application, integrate it with a cloud backend ,  
and measure various parameters such as power consumption and latency to determine if they meet requirements. To satisfy these requirements, the  
imp006-breakout has various on-board peripherals, industry standard expansion connectors, and a configurable power supply to satisfy several commo n  
power scenarios.

2. Provide a reference design that customers can use to base their own imp006 products on

The schematics presented here are modular, with source provided for both schematics and PCB; a customer requiring only cellular connectivity can simply  
remove the entire WiFi/BLE page (and conversely, a customer needing only WiFi/BLE can remove the cellular page). At a more granular level within e a c h  
schematic sheet, each functional area is boxed with a short description of the functionality it provides - for example, if GNSS is not required but cellular is ,  
the GNSS parts of the cellular page can be removed without any side-effects.

1: This page.

2: Core imp006: components on this page are all required in every customer design - the MCU, QSPI flash, blinkup and status LEDs.

3: Power: the power system is designed to work with both primary cells (or external power) and Li-Ion rechargeable cells; pick the power supply which suit s  
your application, or omit this section and supply power to the components with your own power supplies.

4: Connectors/Peripherals: this page is really quite breakout-specific, but shows how various peripherals can be wired (eg sensors).

5: Cellular: parts required to support the Quectel BG96 Cat-M/2G/NB-IoT+GNSS radio. Can be omitted for WiFi/BLE only designs.

6: WiFi/BLE: parts required to support the Murata 1MW dual-band 802.11ac/a/b/g/n + BLE 4.1 radio. Can be omitted for cellular only designs.
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VDD_BAT to 3V3

Note: consult tuning guide on Electric Imp dev center to set resistor value
in your own design

imp006 supports both common anode and common cathode LEDs
The resistor across the red LED is used to auto-detect

Pulldown on QSPI_CLK reduces power on some flash devices
(even when nCS high, CLK floating can use significant power draw)
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PIU170B11 
NLSDIO0DATA2 

PIU170B10 
NLSDIO0DATA3 

PIU170J10 

PIBAT100 
PIC1202 

PIU170C2 
NLVDD0BAT 

PIU170J11 
NLWIFIBT0PWR0EN 

PIU170K11 
NLWL0REG0ON 
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VSYS

Li-Ion PMU/battery charger & power path

5V0_IN

VBUS 1

DM 2

DP 3

ID 4

GND 5

M1
M2
M3
M4

J14

EX
P_

PA
D

25

PGND18 PGND17 SW 20SW 19

INT7

STAT 4

PMID23

REGN22

BTST 21

VBUS24

VBUS1

SYS 16SYS 15

BAT 14BAT 13

QON12

TS 11

ILIM 10

CE9 OTG8

SDA6 SCL5

D-3

D+2

U1

BQ24295

NC1

AIN2

SCL3

SDA4

CSN5 CSP 6REG 7ALRT 8THRM 9BATT 10

EP
11

U3
MAX17055

22uF
16V
0805

C2

10uF
16V
0805

C5

11

22

J5

Bourns
SRN4018-2R2M

L1

22uF
16V
0805

C26

10uF
16V
0805

C30

0402
1%
5.23k
R10

0402
1%
29.4k
R13

0402
1%
160
R15

VREF

0.047uF
25V0402

C3

0805
1%

0.01
R48

0.1uF
6.3V
0402

C14 4.7K
R11

4.7K
R12

0402

100K
1%

R44
NCP15XH103J03RC
V1

4.7uF
16V
0603

C19

0.47uF
16V

0402

C35

22uF
16V
0805

C25

VREF

DNS

D6

0402
5%
470
R14

0.0
R45

1 12 2

J13

AO3400A
Q4

0402
1%
100K
R47

3V3

VMOD

W1

PinMPinL

8-bit I2C address: 0xD6

8-bit I2C address: 0x6C

5V0_PMU_BOOST

W3

PRIMARY_3V8

Primary battery 3V8 supply

Bourns
SRN4018-2R2M

L2

22uF
16V
0805

C27

AGND 6

PVIN11

EN13

PGND15

SW 2

VOS 14

PG 4

PA
D

17

PVIN12

AVIN10

SW 1

SW 3

FB 5FSW7

DEF8

SSTR9

PGND16

U2

TPS62130

3300pF
50V
0402

C62

0.1uF
16V

0402

C28

VSYS

10uF
16V
0805

C63
10uF
16V
0805

C64

Ultra-low Iq 3v3 supply

TDK
VLS252012HBX-3R3M-1

L4

EN_VIN 4

VIN1

EN12

VSEL111

GND3

SW 2

VOUT 5

PG 7

PA
D

13

VSEL210

VSEL39

VSEL48

VIN_SW 6

U12

TPS62745 3V3

2

31

JP-B

2

31

JP-A

W8

10uF
16V
0805

C67
10uF
16V
0805

C6

0402
1%
270K
R24
0402
1%
1M
R20

W10 PinXMPinYC

VMODCELL_PWR_EN
D7

PRIMARY_3V8

1 12 2

J16

D8

WIFIBT_PWR_EN

6

2

1

Q12A

3

5

4

Q12B
0402
1%
10K
R59

04
02

5%22
K

R5
8

0402
1%
10K
R60

0402
1%
100K
R61W12

W9

0.01uF
16V
0402

C74

VSYS

2

31

JP-CVMOD

GND

4

VCC

8

B12 A11

B2 6

S13

A2 5

S2 7

U14

74LVCV2G66

VSYS

1
2 MOV2

V07E35P

PinYG

PinXD

Primary Battery Voltage Measurement

3V3

LIION+

VSYS_GATED_SCL
VSYS_GATED_SDA

VSYS_GATED_SCL
VSYS_GATED_SDA

LIION-

LIION-
LIION+

Reverse-voltage protectionCurrent sense

3V3

VSYS

VSYS_GATED_SCL VSYS_GATED_SDA

VSYS

3V3_BUCK_IN

Li-Ion battery & gas gauge
Input range ~3.7v to 10v
Used in all power configurations to power MCU and peripheralsThis ensures an unpowered PMU & GG do not load the I2C bus

I2C bus isolator
when a primary cell power source is used. Applicable only to this
breakout board

When J13 is used for power input, the USB DM/DP brick detect will not work, so short W1 to set 3A input current limit

W10 enables pinYC control of 5V0_PMU_BOOST

W8 is used for shipping modes

Short W3 to enable PMU IRQ on pinXM

Power selection jumpers

PRIMARY_VMOD_EN

PRIMARY_VMOD_EN

JP-B determines how VMOD, the radio power 
supply (both cellular and WiFi/BT), is provided.

1-2: Power VMOD from VSYS, the Li-Ion PMU 
system output. This is used when a Li-Ion 
rechargeable cell is powering the system

2-3: Power VMOD from the 3v8 buck, which is  
used when a primary battery pack is in use.

PRIMARY_DCDC_IN

3V3_BUCK_IN

JP-C determines how 3V3, the imp MCU power 
supply is provided.

1-2: Power 3V3 from VMOD, which could b e  
VSYS or the primary buck. This is used when a  
Li-Ion cell is in use or a primary cell of >10V ( t h e  
highest acceptable input for the 3v3 buck) is used.

2-3: power the 3V3 buck direct from the primary 
cell. ONLY USE THIS WHEN THE PRIMARY 
CELL MAX VOLTAGE IS <10V

JP-A is used to force the primary buck ON, 
regardless of whether the MCU wants either radio t o  
be powered.

This is used when JP-A is set to 2-3, so that the 
primary buck will run continuously to provide t h e  
MCU with power, or when power needs to be 
preserved to the BG96 (eg for GPS state preserve).

If the primary cell used is <10v (and JP-C is hence 
set to 2-3), the primary buck will only run when 
required, reducing Iq

JP-B: VMOD select JP-C: 3V3 selectJP-A: Force buck on

Li-Ion rechargeable cell
JP-A:1-2, JP-B:1-2, JP-C:1-2, JP-D:1-2

Primary cell, 4-10v
JP-A:1-2, JP-B:2-3, JP-C:2-3, JP-D:1-2

Primary cell, 10v-17v
JP-A:2-3, JP-B:2-3, JP-C:1-2, JP-D:1-2

Common configurations

Input range ~4v-17v

To use, short W12 and W9, then drive pinYG high to read scaled voltage on pinXD

The imp006-breakout is designed for extreme power savings in multiple operating modes

PRIMARY_BATT
2

31

JP-D

PRIMARY_BATT

5V0_IN

JP-D is used to bypass PMU U1 
from 5V0_IN to PRIMARY_IN, 
intended for battery-less operatio n  
only from USB power input.

1-2: 3V8 DCDC taking input from 
Primary battery.

2-3: 3V8 DCDC taking 5V0 U S B  
as an input.

JP-D: USB Only power

0402
1%
1K
R17

PRIMARY_3V8

PRIMARY_DCDC_IN

PRIMARY_BATTPRIMARY_DCDC_IN

USB Only (no battery) *
JP-A:2-3, JP-B:2-3, JP-C:2-3, JP-D:2-3

W15

* Default factory state

PRIMARY_DCDC_IN

PI3V301 

CO3V3 

PIC201 
PIC202 

COC2 

PIC301 PIC302 
COC3 PIC501 

PIC502 
COC5 

PIC601 
PIC602 

COC6 

PIC1401 
PIC1402 

COC14 

PIC1901 
PIC1902 

COC19 

PIC2501 
PIC2502 

COC25 

PIC2601 
PIC2602 

COC26 

PIC2701 
PIC2702 

COC27 

PIC2801 
PIC2802 

COC28 

PIC3001 
PIC3002 

COC30 

PIC3501 
PIC3502 

COC35 

PIC6201 
PIC6202 

COC62 

PIC6301 
PIC6302 

COC63 

PIC6401 
PIC6402 

COC64 

PIC6701 
PIC6702 

COC67 

PIC7401 
PIC7402 

COC74 

PID60A PID60K 

COD6 

PID70A PID70K 

COD7 

PID80A PID80K 

COD8 

PIJ501 

PIJ502 

COJ5 

PIJ1301 

PIJ1302 

COJ13 

PIJ1401 

PIJ1402 

PIJ1403 

PIJ1404 

PIJ1405 

PIJ140M1 

PIJ140M2 

PIJ140M3 

PIJ140M4 

COJ14 

PIJ1601 

PIJ1602 

COJ16 

PIJP0A01 
PIJP0A02 

PIJP0A03 

COJP0A 

PIJP0B01 

PIJP0B02 
PIJP0B03 

COJP0B 

PIJP0C01 

PIJP0C02 
PIJP0C03 

COJP0C 
PIJP0D01 

PIJP0D02 
PIJP0D03 

COJP0D 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PIL401 PIL402 

COL4 

PIMOV201 

PIMOV202 COMOV2 

PIQ401 
PIQ402 PIQ403 

COQ4 

PIQ1201 
PIQ1202 

PIQ1206 
COQ12A 

PIQ1203 PIQ1204 

PIQ1205 

COQ12B 

PIR1001 

PIR1002 

COR10 

PIR1101 

PIR1102 

COR11 PIR1201 

PIR1202 

COR12 

PIR1301 

PIR1302 

COR13 
PIR1401 PIR1402 

COR14 

PIR1501 

PIR1502 

COR15 

PIR1701 

PIR1702 

COR17 

PIR2001 

PIR2002 

COR20 

PIR2401 

PIR2402 

COR24 

PIR4401 

PIR4402 
COR44 

PIR4501 

PIR4502 

COR45 

PIR4701 

PIR4702 

COR47 

PIR4801 PIR4802 
COR48 

PIR5801 PIR5802 

COR58 

PIR5901 

PIR5902 

COR59 

PIR6001 

PIR6002 

COR60 

PIR6101 

PIR6102 

COR61 
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 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 PIU2014 

PIU2015 

PIU2016 

PIU2017 COU2 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 PIU306 

PIU307 

PIU308 

PIU309 

PIU3010 

PIU3011 

COU3 

PIU1201 PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 

PIU1207 

PIU1208 

PIU1209 

PIU12010 

PIU12011 

PIU12012 

PIU12013 
COU12 

PIU1401 

PIU1402 

PIU1403 

PIU1404 

PIU1405 

PIU1406 

PIU1407 

PIU1408 COU14 

PIV101 

PIV102 

COV1 

PIVMOD01 

COVMOD 

PIVSYS01 

COVSYS 
PIW101 PIW102 

COW1 

PIW301 PIW302 
COW3 

PIW801 

PIW802 COW8 

PIW901 PIW902 

COW9 

PIW1001 PIW1002 
COW10 

PIW1201 PIW1202 

COW12 

PIW1501 PIW1502 

COW15 

PI3V301 

PIC6402 
PIL402 

PIR1101 PIR1201 

PIU1205 

PIU1208 

PIU1209 

PIU12010 

PIU12011 PIU1408 

PIC6302 

PIJP0C02 

PIU1201 

PIU12012 

NL3V30BUCK0IN 

PIC502 

PIJ1302 

PIJ1401 

PIJP0D03 

PIU101 

PIU1024 

PIC202 PIC2502 

PIU1023 

PID80A 
NLCELL0PWR0EN 

PIC201 
PIC501 

PIC601 

PIC1902 

PIC2501 

PIC2601 

PIC2701 PIC2801 

PIC3001 

PIC6201 

PIC6301 PIC6401 

PIC6701 

PIC7401 PIJ1301 

PIJ1405 

PIJ140M1 

PIJ140M2 

PIJ140M3 

PIJ140M4 

PIJ1601 

PIMOV202 

PIQ1201 

PIR1302 

PIR1502 

PIR2402 

PIR4401 PIR4502 

PIR4802 

PIR6002 

PIR6102 PIU1017 

PIU1018 

PIU1025 

PIU206 

PIU207 

PIU208 

PIU2015 

PIU2016 

PIU2017 

PIU305 

PIU1203 

PIU1204 

PIU12013 

PIU1404 

PIV102 

PIW802 

PIC1402 

PIC3002 

PIJ501 

PIR4701 

PIU1013 

PIU1014 

PIU3010 PIW1501 PIW1502 
NLLIION0 

PIC1401 PIC3501 

PIQ402 PIR4801 

PIU302 

PIU306 

PIU3011 

NLLIION0 

PIC301 PIL101 

PIU1019 

PIU1020 

PIC302 PIU1021 

PIC3502 

PIU307 

PIC6202 
PIU209 

PIC7402 

PIR5802 

PIR6001 

PIW901 

PID60A PIR1402 PID60K PIU104 

PIJ502 

PIQ403 

PIJ1402 

PIU103 

PIW102 PIJ1403 

PIU102 

PIW101 

PIJ1404 

PIJP0A01 

PIL201 PIU201 

PIU202 

PIU203 

PIL401 PIU1202 

PIQ401 

PIR4702 

PIQ1202 

PIR6101 

PIW1202 

PIQ1203 PIR5801 

PIQ1205 

PIQ1206 

PIR5902 

PIR1002 

PIR1301 

PIU1011 

PIV101 

PIR1501 

PIU1010 

PIR1701 PIU204 

PIR2002 

PIR2401 

PIU205 

PIR4402 

PIU108 

PIW1001 

PIR4501 

PIU109 

PIU107 PIW301 

PIU1012 

PIW801 

PIU301 

PIU308 

PIU309 

PIU1206 

PIU1207 

PIR1102 

PIU1401 
NLPinL 

PIR1202 

PIU1405 
NLPinM 

PIW902 
NLPinXD 

PIW302 
NLPinXM 

PIW1002 
NLPinYC 

PIW1201 
NLPinYG 

PIC2702 

PIJP0B03 

PIL202 

PIR1702 

PIR2001 
PIU2014 

PIJ1602 

PIJP0D01 

PIMOV201 

PIQ1204 

PIR5901 

PIC602 PIC2802 PIC6702 

PIJP0A02 PIJP0C03 

PIJP0D02 

PIU2010 

PIU2011 

PIU2012 

PID70K 

PID80K 

PIJP0A03 

PIU2013 

NLPRIMARY0VMOD0EN 

PIJP0B02 
PIJP0C01 

PIVMOD01 

PIC1901 

PIR1001 
PIU1022 

NLVREF 

PIC2602 

PIJP0B01 

PIL102 

PIR1401 

PIU1015 

PIU1016 

PIU1403 PIU1407 

PIVSYS01 

PIU105 

PIU303 

PIU1402 

NLVSYS0GATED0SCL 

PIU106 

PIU304 

PIU1406 

NLVSYS0GATED0SDA 

PID70A 
NLWIFIBT0PWR0EN 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

4

Twilio
375 Beale St Suite 300,
San Francisco, CA, 941056

imp006-breakout 3.1
18/06/2020 10:08:18

Z:\ei-hardware\imp006\imp006-breakout\imp006-breakout-connector.SchDoc

Design:

Date:
File:

Rev:

Sheet: of Time:

Copyright © 2020, Twilio Inc.

Permission is hereby granted, free of charge, to any person obtaining a copy of this work and associated documentation file s  
(the "Work"), to deal in the Work without restriction, including without limitation the rights to use, copy, modify, merge, publish,  
distribute, sublicense, and/or sell copies of the Work, and to permit persons to whom the Work is furnished to do so, subject to  
the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Work.

THE WORK IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT  
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND  
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,  
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,  
OUT OF OR IN CONNECTION WITH THE WORK OR THE USE OR OTHER DEALINGS IN THE WORK.

Breakout Connector

3V3

11

22

33

44

55

66

77

88

99

1010

1111

1212

1313

1414

1515

1616

1717

1818

1919

2020

J11

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

14 14

15 15

16 16

17 17

18 18

19 19

20 20

J12

Mikrobus socket
11

22

33

44

55

66

77

88

J3

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

J4

RESET_L

3V3_GATED

PWM
INT
RX
TX
SCL
SDA

AN
RST

MISO
MOSI

SCK
CS

1
1

2
2

3
3

4
4

5
5J15

3V3

2

3
1

JP-E

5V0_IN

5V0_PMU_BOOST

PinPPinQ

PinA
PinB

PinD PinC

PinS
PinXM PinYD

PinW PinXC
PinXD

PinYG
PinXR

PinYH

PinJ PinK

PinYB
PinYA

PinXS
PinXQ
PinXP

PinXK
PinXJ
PinYC

PinYF
PinYE

PinXE
PinXF

PinXH

PinV

PinE
PinF
PinG
PinH

PinL
PinM
5V_MIKROBUS

PinYJ
PinYK
PinYL
PinYM

5V_MIKROBUS

3V3_GATED

PinXL

PinXG
PinYH

PinXUPinXT

PinXVPinXW

PinW

PinV

1
1

2
2

3
3

4
4

5
5J7 PinXE

PinXF
PinXG
PinXH

SDA/SDI/SDO4

GND5

CS6

DRDY 3

SCL/SPC 2

VDD 1

U4

HTS221 0.1uF
6.3V
0402

C21

Temperature & Humidity sensor

3V3

8-bit I2C address: 0xBE

PinM
PinL

3-Axis Accelerometer

1.0uF
C17

LIS2DH12TR

RES5

GND7

SDA 4

SA0 3

VDD_IO10

GND6

INT1 12

VDD9 SCL 1

INT2 11

CS 2

GND8

U5

8-bit I2C address: 0x32 (SA0 High)

Note: SA0 has an internal pull-up;
connecting it to ground will waste >100µA @3V

0.1uF
6.3V
0402

C22

3V3 3V3

D3

PinW

PinM
PinL

GND
VCC
D2
D1

J9

Grove Digital or Analog

GND
VCC
D2
D1

J6

Grove I2C

0402
1%

100K
R31

PinN
PinXN

PinT
PinU

4.7K
R36

4.7K
R37

i2cTU

Grove connectors for I2C and digital/analog

W2

TI
TPS22919DCK

GND2 ON3 QOD 5IN1 OUT 6

U13

PinXU10uF
16V
0805

C1

3V3

0402
1%

10K
R63

3V3_GATED

Power gate for Grove/Mikrobus
TPS22919 used to control inrush currents

3V3_GATED 3V3_GATED pinN
pinXN

0402

100K
1%

R26

1

2

3
Red

G
reen

Blue

4

D1

Q2 Q3 Q5

0402
5%
470
R52

0402
5%
470
R43

0402

100K
1%

R53

0402

100K
1%

R54

0402
5%
220
R38

PinR

PinXA

PinXB

VMODUser RGB LED
All pins are PWMable, but can also be driven

mode for low power status
as static levels with the MCU in microamp

0.1" pitch 2x20 header
Short W2 to force 3V3_GATED on
(if gated peripherals need to be on during deep sleep)

INT1 can wake imp from deep sleep via D3

J15 and J7 are not part of the Mikrobus standard
These provide extra I/O for custom expansions

JP-E set to 1-2 allows the breakout
to be powered from a Mikrobus unit

PIC101 
PIC102 

COC1 

PIC1701 
PIC1702 COC17 

PIC2101 
PIC2102 COC21 

PIC2201 
PIC2202 

COC22 

PID101 

PID102 

PID103 PID104 

COD1 

PID30A PID30K 

COD3 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ305 

PIJ306 

PIJ307 

PIJ308 

COJ3 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

PIJ407 

PIJ408 

COJ4 

PIJ601 

PIJ602 

PIJ603 

PIJ604 

COJ6 

PIJ701 PIJ702 PIJ703 PIJ704 PIJ705 COJ7 

PIJ901 

PIJ902 

PIJ903 

PIJ904 

COJ9 

PIJ1101 

PIJ1102 

PIJ1103 

PIJ1104 

PIJ1105 

PIJ1106 

PIJ1107 

PIJ1108 

PIJ1109 

PIJ11010 

PIJ11011 

PIJ11012 

PIJ11013 

PIJ11014 

PIJ11015 

PIJ11016 

PIJ11017 

PIJ11018 

PIJ11019 

PIJ11020 

COJ11 

PIJ1201 

PIJ1202 

PIJ1203 

PIJ1204 

PIJ1205 

PIJ1206 

PIJ1207 

PIJ1208 

PIJ1209 

PIJ12010 

PIJ12011 

PIJ12012 

PIJ12013 

PIJ12014 

PIJ12015 

PIJ12016 

PIJ12017 

PIJ12018 

PIJ12019 

PIJ12020 

COJ12 

PIJ1501 PIJ1502 PIJ1503 PIJ1504 PIJ1505 COJ15 
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SIM select circuit
S2 switches all SIM lines between U10 (eSIM) and J8 (nano SIM socket)
Control signal must never float hence SPDT switch

Radio brownout indicator
This circuit detects when VMOD drops below 3.3v when the radio is powered
If this happens, D5 is illuminated, indicating a possible supply issue. The indication is cleared by a reset
This usually indicates insufficient current available, especially on 2G networks
If W11 is shorted then the MCU can read this state in software

Radio VUSB gate
This circuit supplies V_USB from VMOD instead of 3V3

disconnect if 3v3 is glitched
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This provides extra margin against accidental USB
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Network status LED
Registered on network: long on/short off
Searching for network: short on/long off

Data transfer: fast blinking
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Cell antenna
Match circuit not stuffed; assumes 50 ohm antenna

GNSS antenna
Match circuit not stuffed; assumes 50 ohm antenna
GPS antenna power is gated by MODULE_STATUS, so is only on when module is
powered and awake

Note all I/Os are 1.8v

1v8 <> 3v3 level shifter
TXS0108 performs bidirectional level translation
NOTE: This part is very noise sensitive. Attaching a scope to what should be a driven
output often causes unpredictable behavior

NOTE! GPS uart is 1v8
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WiFi / BT power gate
In this design, because someone may be using the imp006 breakout just  
for cellular, WiFi / BT power is gated totally when WIFIBT_PWR_EN i s  
low; this saves 11uA for designs that aren't using WiFI or BT.

WIFI_VDDIO is gated by WIFI_BAT, ensuring that it comes up after  
WIFI_BAT as specified in the CYW43455 datasheet.

WIFI_BT_ANTENNA

Dual-band WiFi & BT antenna
The on-board antenna is the Murata reference antenna, which was used  
for their FCC modular certification testing. Due to layout constraints, this  
antenna is not used in the best configuration on the imp006-breakout.

Please contact Murata for more details on correct 1MW antenna 
placement and usage

WIFI_BT_ANTENNA

Dual-band WiFi & BT module
The Murata LBEE5HY1MW module is used to provide 2.4 & 5GHz WiFi ac/a/b/g/n and Bluetooth capabilities.

Please contact Electric Imp for guidance on using the Murata 1DX module if only single-band WiFi & BT i s  
required.

If you are not using WiFi or BT in your design, this entire page can be omitted.
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