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QUEC T&EL NB-loT Module Series

=~ Build a Smarter World BC92 Reference Design

1 Reference Design

1.1. Introduction

This document provides the reference design for Quectel BC92 module.

1.2. Schematics

The schematics illustrated in the following pages are provided for your reference only.
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Power Supply Block Diagram

[ 72 11 (=Y 07/ !
| VBAT BC92 BC92
12V_DC DCDC LDO
‘ Network Status Indication
5V_DC LDO [ |
VDD_EXT Level Translation IC
BC92
SIM_VDD USIM Card
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: VBAT It is recommended to add a TVS : : :
b . i Network Status Indication
= ' ' close to the VBAT pin. !
: R : = P ‘ ‘ ‘ AN :
RF_ANT 1 1 3 i | fm- - -4 l l l I ‘ i
! i ! > | ! lcros £ -Ictos lctos lc10o i g, ! |
! NM ! ! ! L470uF [ 1 TJ0pF [33pF  [10pF ! | pyg '
! I clo7 | | = = ! ! Lommoo - [ R, | !
Loz . oo L The capacitance of C105 should be chosen by debugging to ! (3461 VBAT
ol alals| o9 P | | ensure that the voltage of VBAT will not fall below the lowest| N E;g
§2338 £¢ b operation voltage of the module during bursting. | r102
00 smow e 5 SIMI_CLK [] | | |
RESERVED s oa 22— > SIM1_DATA [5] | | . |
ResenveD w1 SIM1RST[5] | | Notes: . | BINETLIGHT Q104
AEseRvED swivool— — SiMi VDD 5] | ' 1. The input voltage of VBAT ranges from 3.4 Vto 4.2 V. '
:E“:ERVED RESE;;”;L I ! ' 2. The module drains a maximum current of approx. 1.6 A during GSM burst, !
ano bon Reserveol £ | i so the minimum width of VBAT trace should be 2 mm. i E
. e — RIl6] | I 3. These capacitors are arranged with capacitances in ascending order. Capacitors |
resrveD e SIMZIGF;ST OO ! with the lowest capacitance should be placed near to the VBAT pin and all other |
RESERVED ris—— ] RTS | | . . . |
AeseRveD el — cTs [6] ! ! capacitors should be placed as close to the VBAT pin as possible. !
[36] PWRKEY [>— 10 pypeer o2 MAIN_TXD [6] | s
[3.6l RESET>— " lpeser PR 88 £ . o . ol ¢ MAIN_RXD [6] | T 4
g8ef ¢ 338532 ——————< I PSM EINT[3] | i ! . .
b ! Reset Reference Circuit
FEEEEEEEEEEE i i i
> VDD_EXT6] i i 1
— A P | From DTE (eg. MCU)
i clo4 | Note 2 ! ! ! RESET [3,6]
L_22F | b :
i i i RESET_EN '
[ I x o i | |
éé‘ 5 g g, E‘ i | |
200 JYy | i |
- £33 L - : -
£8 g 2 BE bl .
C PWRKEY Reference Circuit
Notes: ! !
1. A Pi-type matching circuit is recommended. For more details about RF layout, please | 3 From DTE (eg. MCU)
refer to Quectel RF_Layout Application_Note. 3 3 x [ PWRKEY [3.6]
2. Itis recommended to use VDD_EXT as the external pull-up power supply for I/O | | b
and add a 2.2 uF bypass capacitor in parallel. ! ! PWRON_CONTROL | A R101
3. The voltage of ADC input channel ranges from 0 V to 1.8 V, so please select a fr NM-0R
high-precision voltage divider resistor.
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Power Supply

Battery Application
i ﬁ

» VBAT

| p201l A | ELS
} It is recommended to add a TVS diode here/ -

100nF C201

Notes: =
1. Please select an appropriate battery according to the supply voltage range of module.
2. The battery should be able to provide an instantaneous current of 2 A.

LDO Application

R203
10K

U201 VBAT
MIC29302/SPX29302

IN outl ’ ’
R201 /
3 120K R
ylc204 | c206 ! []R204

i
i

i

i

i

i

i

!

DC Input i
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i

i

i

i

i

| |

470pF [100nF L[ ! i

ASLRZOZ 1
57.6K !

i

i

— i
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I

I

I

I
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i

I

+5V >
c203 Ti, C205

470uF = 4 gonF

[

MCU_POWER_ON/OFF D—@ Q201

Notes:

1. For the minimum load current of U201 is 7 mA during normal operation, R204 must be mounted.
If a low power design is needed, an LDO with lower power consumption should be selected.

2. The LDO application is used when the DC input voltage is lower than 7.0 V.

DC-DC Application

eg. DC 12V Input DC 5V Output

DC 3.8V Output for Module
DC-DC LDO —

Notes:
1. The DC-DC application can be used when the input voltage is above 7.0 V.
2. Use a DC-DC converter to convert the high input voltage into a 5.0 V output and then Quectel Wireless Solutions
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(U)SIM Interfaces Design

(U)SIM1 Interface (U)SIM2 Interface

Note 1 Note 1
e
I ! ‘
| C305 | C301 || 100nF!
R308 1 | o0 R304 : |} ‘
L. o v T T T T —— ;
10K J302 10K 5 330 ;
13 SIM1_VDD > R 8fvcc GNDH 8] sim2_vDD E>— g [VeC  GNDp L
B SMi_RST o—R307 5/RsT  vPPIZ- l B siM2_RsT O—p P T0 SRST VPP
3] sm1_cLk o—RS 2R 4leik ol3 1 8] SIM2_CLK [ " LK 10 =
R303,__ 22R
13] SIM1_DATA R306,—; 228 [3] SIM2_DATA -
Note 2 Note 2
o] T O O s
[ I e i ' I
r | ©302_|C304_|C303 ! !
©308_|C307_|C306 | ! _|c302_[c304 |C303 |
e A T |
33pF [33pF [33pF | *7(7(7(7( i 33pF [a3oF [33F ||'A A A KA U301
! U302 | | !
e R T ey i
Notes:

1. The value of C301/C305 should be less than 1 pF.

2. U301/U302 is used to protect the (U)SIM card against ESD, and the junction capacitance should be less than 50 pF.
It should be placed near the (U)SIM card connector.

3. USIM1 interface supports both GSM and NB-loT networks.

4. USIM2 interface only supports GSM network and it is still under development.

If it is not used, please keep these pins unconnected.

Quectel Wireless Solutions
DRAWN BY PROJECT TITLE
Glenn GE BC92 Reference Design
CHECKED BY SizE VER
A2 1.1
Clifton HE
SHEET 5/ 6 DATE  2020/4/29

6 5 4 3 2 1




4

UART Interface

BC92 U401

18] RIC> Eig; -y m LENT
[3,6] MAIN_TXD = Rios Tl 21pxD
13,6] MAIN_RXD < T 317xD
13,6 RTS 3 T 41RTS
[3.6] cTS -y 2 cTs
GND

Voltage level: 2.8V MCU/DTE

R404 R405
5K6 5K6
— Voltage level: 3.3V

Notes:
1. CTS and RTS will be used for hardware flow control when mass data is sent.

2. When URC is received, the module will inform the DTE through RI pin.

3. When the module enters deep sleep mode, the power supply for external /O ports will be

disconnected. It is suggested to set the output pins of MCU at a low level to avoid current leakage.

Recommended Test Points for Firmware Upgrade

[3,4] VBAT <1
[3] DBG_RXD <3
[3] DBG_TXD >
[3] PWRKEY I+

18] RESET <

[GEESH AN EN

CON401

MCU Connection

c401
BC92 U402 100nF U403
13.6] vDD_EXT o] vcea  vees H2 *Hvon
oE  enDHL—Hn
[3.6] MAIN_RXD A1 110 2o
13,6] MAIN_TXD A2 B2l 20
13.6] RTS H A3 B3 “lars
[3,6] cTSC— A4 B4 Scrs
I }——/ﬁ GND
Translator !
MCU/DTE

Level Translation - Transistor Solution

Note 2
P :
i [6] BJT_CTL . MCU_VDD VDD_EXT BJT_CTL [6] !
G e U U A R A J
R412 R411
47K 4.7K
MOUDULE_TX [ {> MCU_RX MOUDULE_RX MCU_TX

1. The transistor circuit solution is not suitable for applications with high baud rates exceeding 460 kbps.
Please note that the voltage level translator requires VCCA < VCCB.

2. In order to ensure the effective operation of the transistor circuit, BJT_CTL needs to select the lower of the two levels:
When MCU_VDD > VDD_EXT, BJT_CTL = VDD_EXT;
When MCU_VDD < VDD_EXT, BJT_CTL = MCU_VDD.

3. If high baud rate is needed, it is highly recommended to install two 1 nF capacitors (C403/C404)

on transistor circiuts.
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