QUECT=="

BUIld a Smarter World

L76C Reference Design

GNSS Module Series
Rev. L76C_Reference_Design_Rev.A
Date: 2018-07-30

Status: Released

www.quectel.com


http://www.quectel.com/

GNSS Module Series
L76C Reference Design

QUELCTF

= Build a Smarter World

Our aim is to provide customers with timely and comprehensive service. For any
assistance, please contact our company headquarters:

Quectel Wireless Solutions Co., Ltd.

7" Floor, Hongye Building, No.1801 Hongmei Road, Xuhui District, Shanghai 200233, China
Tel: +86 21 5108 6236

Email: info@quectel.com

Or our local office. For more information, please visit:
http://quectel.com/support/sales.htm

For technical support, or to report documentation errors, please visit:
http://quectel.com/support/technical.htm
Or email to: support@quectel.com

GENERAL NOTES

QUECTEL OFFERS THE INFORMATION AS A SERVICE TO ITS CUSTOMERS. THE INFORMATION
PROVIDED IS BASED UPON CUSTOMERS’ REQUIREMENTS. QUECTEL MAKES EVERY EFFORT
TO ENSURE THE QUALITY OF THE INFORMATION IT MAKES AVAILABLE. QUECTEL DOES NOT
MAKE ANY WARRANTY AS TO THE INFORMATION CONTAINED HEREIN, AND DOES NOT ACCEPT
ANY LIABILITY FOR ANY INJURY, LOSS OR DAMAGE OF ANY KIND INCURRED BY USE OF OR
RELIANCE UPON THE INFORMATION. ALL INFORMATION SUPPLIED HEREIN IS SUBJECT TO
CHANGE WITHOUT PRIOR NOTICE.

COPYRIGHT

THE INFORMATION CONTAINED HERE IS PROPRIETARY TECHNICAL INFORMATION OF
QUECTEL WIRELESS SOLUTIONS CO., LTD. TRANSMITTING, REPRODUCTION, DISSEMINATION
AND EDITING OF THIS DOCUMENT AS WELL AS UTILIZATION OF THE CONTENT ARE
FORBIDDEN WITHOUT PERMISSION. OFFENDERS WILL BE HELD LIABLE FOR PAYMENT OF
DAMAGES. ALL RIGHTS ARE RESERVED IN THE EVENT OF A PATENT GRANT OR
REGISTRATION OF A UTILITY MODEL OR DESIGN.

Copyright © Quectel Wireless Solutions Co., Ltd. 2018. All rights reserved.

L76C_Reference_Design 1/4


mailto:info@quectel.com
http://quectel.com/support/sales.htm
http://quectel.com/support/technical.htm
mailto:support@quectel.com

QUECT=- "

=~ Build a Smarter World

About the Document

History
Revision Date Author
A 2018-07-30 Brooke WANG

L76C_Reference_Design

Description

Initial

GNSS Module Series
L76C Reference Design



®

QUECT

~ Build a Smarter World

Contents

ADOUL the DOCUMENT ...vveiiiieeeeeeee e
(O00] 01 (=101 £

1 Reference DeSigN......cccccciiiiiieeeeiiiiiiiiieeee e
1.1. INtrOdUCHION ..cevvecie e
1.2. SCheMALICS ...ovveveeeie e,

L76C_Reference_Design

GNSS Module Series
L76C Reference Design

3/4



GNSS Module Series
L76C Reference Design

®

&%Egr!World
1 Reference Design

1.1. Introduction
This document provides the reference designs for Quectel L76C module.

1.2. Schematics
These schematics illustrated in the following pages are provided for your reference only.
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6 5 4
3.3V Power Supply and UART Circuit
If the MCU power supply is 3.3V, please refer to the reference designs as below.
1 . . .
Customer's MCU Power Management Circuit (Optional)
U101
GPIO X— > BLK [2,3] R104
[] VEC_MCU_33V > lvee GPIO_ X——— > GPIO_RESET [2.,3] NMEER
GPIO_Xf—— > GPS_EN [1,2] 01701
RXDf—————————<C1RXD_MCU_3.3V [1] [1] veC_MCU_3.3V > L ’ > VCC_MODULE_3.3V
' GND TXDf——— {5 TXD_MCU_3.3V [1] [ si23s3ps 23]
& 8| &Ry
mcu R101 ol 9] =87
T w wl
10K S § b=
< 213 5\:
I [1,2] GPS_EN >—(@ Q102
UART Circuit L -
R102
[1] TXD_MCU_3.3V [ T {> RXD_MODULE [2,3]
0R Note:
R103 Cutting off VCC_MODULE_3.3V and keeping V_BCKP powered will turn the module into backup mode
[1] RXD_MCU_3.3V <3 %D <J TXD_MODULE [2,3] from full on mode. As soon as the VCC pin is powered, the module will enter into full on mode immediately.
In the case of power management, Q101, Q102 and R101 should be mounted, while R104
should not be mounted.
Note:
R102 and R103 are reserved for debugging the waveform of UART.
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6 5 4
If the MCU power supply is 5.0V, please refer to the reference designs as below.
LDO Circuit
1
Customer's MCU
U202
2] vee_McU_5V > i Tvin s
vout > VCC_MODULE_33V [1.23]
U201 szj_—’.' c202 §é§ 2N o = sh.
100uF 100nF s net 8§ SR
GPIO_X{———{> BLK [1,3] CE o
= XC6209F332MR S| S| =
) s
e SO T 1
— :
- - 'L n2 aps ENO—
RXD ——————<1 RXD_MCU_5V [2] =
! GND TXD ————— TXD_MCU_5V [2]
Mcu
Level Shifting for UART
[2] VCC_MCU_5V VCC_MODULE_3.3V [1,2,3] [2] VCC_MCU 5V VCC_MODULE 3.3V[1,2,3]
R201 R202 R203 R204 R205
4.7K 4,7K 47K 4.7K 4.7K
[2] TXD_MCU_5V > > RXD_MODULE RXD_MCU_5V <} <] TXD_MODULE
Q201 [1,3] 121 Q202 [1.3]
Note:
The transistor circuit will realize the voltage level shifting between
VCC_MCU_5V and VCC_MODULE_3.3V.
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Module Interfaces

Module Interfaces

VCC_MODULE_3.3V Test Points
Note 3
D303 _L1C301 c302 L76C_TXD O————C1 TXD_MODULE [1,2,3]
10uF 700nF L76C_RXD C——— RXD_MODULE [1,2,3]
= U301 L76C_VCC [———JVCC_MODULE 3.3V [1,2.3]
— GND [——<JGND [1,24]
101GND RESETS—JRESET [3] -
[4] RF_INC> iRe N veetd——Ivee_MODULE_3.3v [1,2,3]
L—12\anD RESERVED | -
[4] LNA_EN CI~—%LNA7EN VﬁBCKPgh—GV,BCKP [3]
3[4] VECRF a0z 1K ﬁ\,\/,gc’RF 1PNP(S:44D 1pPS [3 Notes:

. SDA O—T_ 16| ) .
311126 SPA & ek ]3 SDA RXDHRXDMODULE (1231 1 UART port is used for NMEA output, UNICORE/PQ command input
13] 12c_scL scL TXD|Z—— > TXD_MODULE [123] )

18 1 and firmware upgrade.

w

[1.2] BLK

NM_4.7K ! NM_10K

BLK GND j
L76C — 2.

. Itis recommended to add a TVS near the VCC.

The test points are reserved for debugging the GNSS module.

R304 and R308 are not mounted by default. If BLK pin needs to be used,
then R304 should be mounted for 3.3V MCU, while R304 and R308
should be mounted for 5.0V MCU. For more details, please refer to
Quecte| L76C_Hardware_Design.

Charge Circuit for RTC Logic

D302

VCC_MODULE_3.3V
[1.2,3] RB520S30T1G H1K
R301

BATTERY
1B v_sckp—— 48301
C303, | 4.7uF
C304, | 100nF

Note:

V_BCKP is designed to supply power for L76C's RTC
logic circuit when VCC_MODULE_3.3V is powered off.

12C Circuit for L76C

VCC_MODULE_3.3V VCC_MCU

R306 U302
Livee

R305
4.7K

[3] 12C_SDA
3] 12C_SCL

Notes:

1. In L76C, SDA and SCL should be pulled up to VCC_MODULE_3.3V
via an external pull-up resistor.

2. For more details, please refer to Quecte/ L76C Hardware Design.

Indicating Circuit for 1PPS

VCC_MODULE_3.3v [1.2,3]

R307
1K

D301

"%

[31 1PPS

Q301

Note: =
The 1PPS indicator will blink at 1Hz
frequency after the module fixes the position.

Reset Circuit

RESET [3]

GPIO_RESET [1,2] Q302

Note:
If the reset function is unused, the RESET pin can be
left unconnected.
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Antenna Interface

J401

Active Antenna Y

Active Antenna

C401 100pF
R406
— | - —> RFIN [34]
R
C402—L lC403
NMI I NM Optional. Can be used to save
i i / power when necessary.

Notes:

1. The PI type circuit (C401, C402, C403, R406) is reserved for antenna impedance matching.
By default, C402 and C403 are not mounted; C401 is 100pF, R406 is 0Q.

2. The impedance of RF trace should be controlled as 50Q and the trace length
should be kept as short as possible.

3. For more details, please refer to Quecte! L76C_Hardware_Design.

Passive Antenna

J402

U401

o

GND AOPS ORF_IN [34] R404
Al vcC

\~/ R405
1T

Passive Antenna OR
C405

L
NMI INM

C407  L402 il
|
\

8.2nH 6 poNGNDH!

!
|

|

!

!

!

!

!

!

‘

|

|

; BGA524NG
| L4036 403
|

|

|

|

|

|

|

|

|

|

|

|

33nF ! Ica0e |
SE
o
Pl
<
[e]
—0
w:U
ﬁ_|'|

NM 100R

100pF | | c408 |

= = = LNA Circuit
LNA_EN[3,4] (Optional)

Notes:

1.

The Pl type circuit (R405, C405, C406) is reserved for antenna impedance matching.
By default, C405 and C406 are not mounted; R405 is 0Q.

. If an external LNA is added between the passive antenna and L76C module, the total

sensitivity will be improved by about 3dB, which is beneficial for improving TTFF.

. One typical reference circuit with BGA524N6 is given in the left figure. Here,

C407, L402 and L403 form a reserved matching circuit for the LNA BGA524N6.
By default, C407 is 1nF, L402 is 8.2nH, and L403 is not mounted.

. LNA_EN is used to control whether an external LNA is enabled, and the pin function

is optional. If LNA_EN function is not used, please connect the pin LNA_EN
to VCC to keep LNA always ON.

. The impedance of RF trace should be controlled as 50Q and the trace length should be

kept as short as possible.

6. For more details, please refer to Quecte/ L76C_Hardware_Design.
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