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QUEC T EL GNSS Module Series
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1 Reference Design

1.1. Introduction

This document provides the reference design of Quectel LG77L GNSS module, including the design of
power supply, UART interface and antenna interface.

1.2. Schematics

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

Test Points

12C_SCL

12C_SDA 12C_SDA | o . :

7 - )i I2C Circuit :

VCC_MCU_3.3V[_— RXD 12C_SCL o 3

TXD ;

GND |

V/oloy |

V_BCKP Backup Battery 3

VCC :

VCC—=o Power/LDO GND 3

| GPIO_X Circuit |

: VCC_IO 3

Customer's LG77L Module Antenna

MCU RF_IN

! e VCC :

3 RXD Level Shlftlng ¢ TXD ANT_OK Antenna 3

| XD Circuit for UART & RXD ANT_OFF Detection Circuit |

; ANT_DET |

GPIO_X |- oo FORCE_ON

3 GPIO_X |- oo RESET_N |

§ RTC_O Indicating

; RTC 1PPS .
: RTC._I Circuit
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3.3V Power Suppply and UART Circuits

Customer's MCU

U101

GPIO_X{————T> GPIO_RESET [3]
GPIO_X——— > GPS_EN [2]
GPIO_X — GPIO_FORCE_ON [3]

RXD|—————C1 RXD_MCU  [2]
! GND TXD———> TXD_MCU [2]

|
|
i
i
i
i
i
i
i
i
i
i
i
|
i
| [2¥cc_Mcu_3.3v [O>——vce
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

Power Management Circuit (Optional)

‘
|
|
|
|
|

R101 1
! |
NM-0R |
|
Q101 !
[2¥cC_MCU_3.3v o O veelBAl !
2 | !
S12333DS
R104
R102 1K
10K
! c101 L cro2_
47 WF— 100 nF—
© o101 ¥y
12 GPS_EN D—“’@ &
(e

Notes:

1. Sending $PMTK225,4*2F command makes the module enter backup mode. In such a case,
the only way to wake up the module is by pulling FORCE_ON high. In the solution,
Q101, Q102 and R102 are not mounted; R101is 0 Q.

2. Cutting off the power supply of VCC while keeping V_BCKP powered, the module will enter
backup mode. As soon as the VCC power supply is restored, the module enters full on mode
immediately. In the solution, Q101, Q102 and R102 are mounted;

There are two ways to enter/exit backup mode: |
R101 and R103 are not mounted.

Level Shifting for UART - Resistor Solution

[2] TXD_MCU > I O RXD [2.3]
R105
1K R106
5.6K
R107
1K
[2] RXD_MCU<J D <ITXD [2.3]

Note:

The resistor solution is applicable for modules with 2.8 V /0 power domain only.

Level Shifting for UART - Level Shifter IC Solution

U103
13 vccflo:%vcm vces ; <IVCC_MCU_3.3V[2]
[2.3] TXOO———>1A1 B1tE O RXD_MCU 2]
23] Rxp ——H A2 B2 <ITXD_MCU [2]
| 2lcNp OE[8
TXS0102DCUR

Note:

The level shifter IC solution generally requires VCCA < VCCB, please pay attention to

the voltage relationship.
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Module Interfaces

GND [O—<GND [24]
1. UART can be used used for NMEA sentences output and firmware upgrade.

2. When 12C interface is supported, 12C interface will be used for NMEA sentenceslr

output by default.

Indicating Circuit Reset Circuit

3. It is recommended that test points be reserved for debugging GNSS modules.

o e o
‘ - _ ‘ | ‘
| Tz 8 & | | |
| £ X s % 3 | | |
! ) 5 88 I . . | I
: s i Module Interfaces : FORCE_ON Circuit | RTC Backup Power Supply |
I I b I I
: ; | |
! tle s 5 |5 |2 Je ' | i
i 85588¢5358 e | 1 D202 !
| grE il g8 o | FORCE_ON (3] 3 [2.341vee |
w = : N s F : |2 w ! RB520S30T1G 1K |
| e i e oo | i Schottky Diode | | R202 |
! 5 cesenveo reserueo| 2 ! ! B3] v_BCKP < 8201 MSO2IFEFLIIE !
! — ceserveo reserveo| 2 ! ! 203 !
! 5 |23 ! Qt ! | 1 4.7uF !
! B " I LIl GPIo-FORCE_ON 1 ' !
! 7 peserven Vel e Le7IL ! DTC143ZETL ! 0204} | 100nF !
! B I S o P ! ! !
| [ a0t 9 19 | 1 I
| RTC_I Ve -———————————— P vcC - | | '
| o o z a VvCC I | | |
! TUIZ ST ] £ eSt POIntS ! . = ! = !
: I EREEERE e LG77L_SDA O— 1 12C_SDAI3] | Note: | |
| o of of o = o ¢ o 3 1 1 1
| K | co01 cwr  Le7LscL O——IReselBl 1 \When GPIO_FORCE_ON low, | :
‘ 23 ‘ ‘ . ‘
| L 10uF 100nF LG77L_TXD U XD [23] | . . Note: i
| c i O—CIRXD[23] 1 FORCE_ON active. ; . . |
; B2 =8¢ LG77L_RXD ' ! 1 V_BCKP is designed to supply power for LG77L RTC:
! g 888 - LG77L_VCC O————<1VCC [2,34] ! ! o . !
; Notes: =5 & ! i logic circuit when VCC is powered off. !
‘
‘
‘
|
|
|
|
|
|
|
‘
‘
‘
‘
‘
‘
‘

Note:

1pF
T SGM2040 T 100 nF

Note: =

The power domain of 12C is 2.8 V or 1.8V.
If the system voltage is not consistent with
it, a level shifter circuit must be used.

The 1PPS indicator will blink at 1 Hz

When GPIO_RESET high,

RESET N active.

! [2] GPIO_RESET Q202
frequency after fixing the position.

4. Module 37-43 pins are at the bottom of the chip and are GND pins. 1
s LW D201 RESET N[z | vee_meu
| ! « |
! i ! U202
: . 3 201 | Blic_spA el
| Level Shifting from VCC to VCC_IO | | iz sot E:ﬁgz;
i i Q201 1 -
| U203 i Blipps DTC143ZETL
' i DTC143ZETL
! [2341vce i OUT‘TD VCC_I0 [2,3] i
| o ooz 1
i R204 ! = =
| €205 1K C206 ' Note: Notes:
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/Active Antenna |
i Active Antenna Detect Circuit 1301 - -
3 c307I 10308 Notes:
! NM NM :
! R301 1301 ‘ I R308 1. The comparator U301 is used to distinguish the antenna connection status, either normal or open circuit. '
i 3.4 |
| R SH caos oopr OR RPN When ANT_OFF is pulled up, the voltage division circuit (R303, R304) divides the voltage of VCC. ;
i 3] |
| 301 = AntoK B It is recommended to adjust the value of R303 and R304 appropriately according to the power consumption of :
! T o0n cyvee 234 active antenna, so as to achieve the following conditions:
w 12333 |
i RBOBD ;wK When antenna status is open circuit: pin 4 (output) of U301 at low level |
DK < ANTOFF 81 _[ | !
! uso1 When antenna status is normal: pin 4 (output) of U301 at high level |
; LN+ vee2 vee  [234] |
! - 1 g e | 2. The R_BIAS (R301) is a must, otherwise the module may be damaged permanently when the antenna i
| rooel] anz{j ¥ a1 IN-ouT D> ANTDET  [3] is short circuited. |
! f nm T~ ADCMP371AKSZ-REEL7 3. VCC can be used to supply power for the active antenna. Its voltage range is 2.8 to 4.3 V, |
i L s 1 and the typical value is 3.3 V. If VCC cannot meet the antenna's power supply requirements, }
! an external LDO is needed. i
1 Active Antenna without Antenna Status Detection 4. R308, C307, C308 constitute a reserved matching circuit for antenna impedance correction, 3
J302 By default, R308 is OR,C307 and C308 are not mounted. !
! €302 R306 i
: I o <1 RFIN  [34] 5. R306, C303, C305 constitute a reserved matching circuit for antenna impedance correction, |
! 100pF c303L 0R l €305 . i
! NM NM By default, R306 is OR,C303 and C305 are not mounted. 3
} I I 6. In the event of an antenna short circuit, R307 acts as a protection. ‘
! 1302 © R307 - i
! o gRD avee  [1234] 7. Please keep 50 Q impedance for RF traces, and keep the trace length as short as possible.
i For more details, please refer to Quecte/ LG77L_Hardware_Design.
Passive Antenna |
| Passive Antenna Notes: i
3 J303 ' !
| \\/ 1. The MM type matching circuit (R305, C304, C306) is reserved for antenna impedance matching. i
! R305 |
3 . %n l <J RFIN [34] By default, C304 and C306 are not mounted and R305 is 0 Q. |
3 csoi €306 2. Please keep 50 Q impedance for RF traces, and keep the trace length as short as possible. i
! NM NM !
I I For more details, please refer to Quectel LG77L_Hardware Design. !
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