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Quectel LPWAN Modules QUECTE:

LTE Cat NB1 LTE Cat NB1 & M1 + EGPRS LTE Cat NB1
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Quectel LPWAN Modules

LTE Cat NB1 LTE Cat NB1 & M1 + EGPRS
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BG96 module overview
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LTE Cat M1 & Cat NB1 + EGPRS
Multiband: B1/ B2/ B3/ B4/ B5/ B8/ B12/
B13/ B18/ B19/ B20/ B26/ B28
IP/UDP/TCP
ThreadX/QAPI/LWM2M/MQTT
Integrated GNSS with LNA

Qualcomm MDM9206 chip inside
Temperature range: -40°C.. +85°C

LGA package

Dimensions: 19.9 x 23.6 X 2.2 mm



BG96 power consumption
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BG96 power consumption - Cat M1
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BG96 power consumption - Cat M1

Description Conditions

Power Saving Mode PSM

DRX=1.28s
Standby
eDRX=20.48s
23dBm @Instrument
10dBm @Instrument
Active

0dBm @Instrument

DataTransfer @RealNetwork

*Standby state with both USB and UART disconnected
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BG96 power consumption - Cat NBT
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BGY96 power consumption -

Cat NBT

Description Conditions Typical
Power Saving Mode PSM 10
DRX=1.28s 2.3*/16
Standby
eDRX=20.48s 1.9*/15
23dBm @Instrument 78
10dBm @Instrument 66
Active
0dBm @Instrument 65
DataTransfer @RealNetwork 47

*Standby state with both USB and UART disconnected
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Future proof design compatibility QuecTe:

4G] - EG91 LTE Cat 1 module

4G] - BG96 LTE Cat M1 & NB-loT
4G] - BC95 LTE Cat NB-loT

3G] - UG96 & UG95 UMTS modules
2G] - M95 GSM/GPRS module
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Future proof design compatibility QUECTE
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BG96 design example QUECTE

GPIO/SPI_CLK
4 YART3_TXD/MOSI

3

.4

i

4

'] UART3_RXD/MISO
4 YDD_EXT

4 DTR
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BG96 interfaces

1x USB 2.0

3x UART

1x 12S & 12C for codec
2x ADC

2x GPIO

1x (U)SIM

NETLIGHT, STATUS
GSM & GNSS Antenna
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Build a Smarter World
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P47 SIM_GND /]
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p_45 SIM DATA /]
P44 SIM RST /]
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BG96 interfaces QUECT:

o

e Reserve Pl matching network

e 50 ohms impedance : 5
TOP  —
PREPREG =———> H
BOTTOM —>

W
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BG96 interfaces QuecTe:

VDD_EXT
10 :Emm:
%m GNSS
e Active antenna power supply L | N
100pF *—
e TVS protection = =
e Reserve Pl matching network - e

e 50 ohms impedance
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BGO6 power supply decoupling
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BG96 power supply decoupling QUECTE:

e Starlayout for VBAT_BB & VBAT_RF

e Smaller capacitors closer to input pin

10pF ‘33|ZIF ‘ljJF ‘IUDI'IF 4700F

e Wide trace or power plane connection
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BG96 control & status signals QUECTE
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BG96 control & status signals QUECTE:

10k

e PWRKEY for On/Off [
e STATUS for power status 3L flm ol
= i

e NETLIGHT for network status 52X
e USB_BOOT enable

IPWRKEY

PWRKEY I: PDTC114EU

STATUS

NETLIGHT
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BG96 SIM interface design QUECTE
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BG96 SIM interface design

Build a Smarter Worl

13
s 00 e
SIM_CLK__ % . 3 &
_ _ SIM_DATA ¢ a5 . 7 & e 5
e Decoupling capacitor for SIM_VDD [ [ T [
e SIM_CLK/DATA separated by

33pF 33pF 33pF 100nF

system GND to avoid crosstalk

SIM_GND

SIM
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BG96 connection to external MCU
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BG96 connection to external MCU QUECTE:

PSM_IND

e AT UART
e GNSS UART
e STATUS, PWRKEY, PSM_IND

e Analog & Digital Sensors

PWRKEY

e Different Power Domain oxss o 1
GNSS
UART
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BG96 signal level shiftin

BOOT

— GPIO
SENSORS —q&%0
<ADC
— JADC
vce |
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(GND
L]
RI
RI
AT g
RTS TS
UART s 4<%
TXD 1RXD
RXD 4
TXD
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SIM_VDD 1 c

SIM_RST he 2 o

SIM CLK 1 4 3 ok

SIM DATA § 2 C 7 19 GND -2
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QUECT==

=~ Build a Smarter World

BG96 signal level shifting

1.8V 3.3V/3V
VDD_EXT VCC
IGNSS_TXD, 16 4,GNSS_TXD
IRXD
ITXD
ICTS
IRTS
IGNS5_RXD

e Different Power Domain (1.8V)

© Quectel Wireless Solutions | January, 2018 | Page 25



BG96 design example
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BG96 testing with NB-loT

BG%MA
B A | "‘6 BGISUA pxiixsﬁ‘

‘ gf‘-uxx U D P

SN2 MPXX000000000:
IMEI: B 45080300000

UDP
Client UDP

Server
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BG96 EVB kit
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BGO6 communication layers

UDP

IPv4

Serial UART
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UDP Test Server QUELTE

web: bit.ly/quectel-udp-server
P: 83.58.228.64* ‘
port: 16666 e ‘_fca;";oi;zszi‘;z”

Raspberry Pi 3 Model B V1.2 Cl08
(© Raspberry Pi 2015

Made in PRC

3
<
3

c220 8 2=

* |P is dynamic, check web link for current allocated IP
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http://bit.ly/quectel-udp-server

nmm

ODUELC T =

NB-loT Test System Architecture QUECTE

e\ir.ff"r—«

K UDP
UDP
Client
UDP
Server
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NB-loT Test System Architecture QUEC T ¢

C) CloudMQTT Broker

UDP MQTT publish

Client aho MQTT

UbP
" @ python’ Client

Server
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NB-loT Test System Architecture QUEC T ¢

C) CloudMQTT Broker

aho
el e JavaScript
5 BGa6 e
£ MQTT subscribe
UDP MQTT publish Web Client
Client

aho MQTT

UDP =

Server
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Visualize UDP Data QUEL TS~

UDP Active Connnections

QUELC T

Build a Smarter World

UDP Test Server
bit.ly/quectel-udp-server P 83.58.228.64

port: 16666

UDP data
IP data

109.166.139.83 Willkomen beim Workshop NB-IoT
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http://bit.ly/quectel-udp-server

Initial Setup & Configuration

Enable scrambling, PSM, eDRX

Set Band, Network, Mode, APN
Manual Operator Selection

Check registration/attachment status

Send/Receive UDP data

a H b~
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Enable Scrambling, PSM, eDRX

AT+IPR=115200; &W

AT+QCFG="nbsibscramble", 0
AT+CPSMS=1,,,"00000001","00000001"
AT+CEDRXS=1,5,"0000"

AT+QPOWD=1
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QUECT=

Build a Smarter World

Set Band, Network & Mode

0,0,80,1

AT+QCFG="band"
/3/1

AT+QCFG="nwscanmode"
,030201,1

AT+QCFG="nwscanseq"

AT+QCFG="iotopmode" ,f1,1
1,1

AT+QCFG="servicedomain"
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QUECT=

Build a Smarter World

Set APN

AT+CFUN=1
AT+CGDCONT=1,"IP",6 "APN provided by operator"
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Check Network Status QuUECcTE"

//wait 30s for NW registration, then check attachment status
AT+CGATT?

+CGATT:1
//check EPS network registration status (l=home, 5=roaming)
AT+CEREG?

+CEREG: 1, xxxXx,YYVVYV,& Z
//or

+CEREG: 5, xxxXx,yYVVYV, Z
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Send/Receive UDP Data QUECT:

AT+QIACT=1
AT+QIOPEN=1,0,"UDP",6"83.58.228. 64" ,16666

AT+QISENDEX=0,”748656C6C6F20576F726C6421"
+QIURC: "recv",O0

AT+QIRD=1
+QIRD: 12
48656C6C6F20576F726C6421

AT+QICLOSE=0
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Visualize UDP Data QUEL TS~

UDP Active Connnections

QUELC T

Build a Smarter World

UDP Test Server
bit.ly/quectel-udp-server P 83.58.228.64

port: 16666

UDP data
IP data

109.166.139.83 Willkomen beim Workshop NB-IoT
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http://bit.ly/quectel-udp-server

Build a Smarter World
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