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At Quectel, our aim is to provide timely and comprehensive services to our customers. If you
require any assistance, please contact our headquarters:

Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016 Tianlin Road, Minhang District, Shanghai
200233, China

Tel: +86 21 5108 6236

Email: info@quectel.com

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

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

Legal Notices

We offer information as a service to you. The provided information is based on your requirements and we
make every effort to ensure its quality. You agree that you are responsible for using independent analysis
and evaluation in designing intended products, and we provide reference designs for illustrative purposes
only. Before using any hardware, software or service guided by this document, please read this notice
carefully. Even though we employ commercially reasonable efforts to provide the best possible experience,
you hereby acknowledge and agree that this document and related services hereunder are provided to you
on an “as available” basis. We may revise or restate this document from time to time at our sole discretion
without any prior notice to you.

Use and Disclosure Restrictions

License Agreements

Documents and information provided by us shall be kept confidential, unless specific permission is granted.
They shall not be accessed or used for any purpose except as expressly provided herein.

Copyright

Our and third-party products hereunder may contain copyrighted material. Such copyrighted material shall
not be copied, reproduced, distributed, merged, published, translated, or modified without prior written
consent. We and the third party have exclusive rights over copyrighted material. No license shall be
granted or conveyed under any patents, copyrights, trademarks, or service mark rights. To avoid
ambiguities, purchasing in any form cannot be deemed as granting a license other than the normal
non-exclusive, royalty-free license to use the material. We reserve the right to take legal action for
noncompliance with abovementioned requirements, unauthorized use, or other illegal or malicious use of
the material.
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Trademarks

Except as otherwise set forth herein, nothing in this document shall be construed as conferring any rights
to use any trademark, trade name or name, abbreviation, or counterfeit product thereof owned by Quectel
or any third party in advertising, publicity, or other aspects.

Third-Party Rights

This document may refer to hardware, software and/or documentation owned by one or more third parties
(“third-party materials”). Use of such third-party materials shall be governed by all restrictions and
obligations applicable thereto.

We make no warranty or representation, either express or implied, regarding the third-party materials,
including but not limited to any implied or statutory, warranties of merchantability or fithess for a particular
purpose, quiet enjoyment, system integration, information accuracy, and non-infringement of any
third-party intellectual property rights with regard to the licensed technology or use thereof. Nothing herein
constitutes a representation or warranty by us to either develop, enhance, modify, distribute, market, sell,
offer for sale, or otherwise maintain production of any our products or any other hardware, software, device,
tool, information, or product. We moreover disclaim any and all warranties arising from the course of
dealing or usage of trade.

Privacy Policy

To implement module functionality, certain device data are uploaded to Quectel’s or third-party’s servers,
including carriers, chipset suppliers or customer-designated servers. Quectel, strictly abiding by the
relevant laws and regulations, shall retain, use, disclose or otherwise process relevant data for the purpose
of performing the service only or as permitted by applicable laws. Before data interaction with third parties,
please be informed of their privacy and data security policy.

Disclaimer

a) We acknowledge no liability for any injury or damage arising from the reliance upon the information.

b) We shall bear no liability resulting from any inaccuracies or omissions, or from the use of the
information contained herein.

c) While we have made every effort to ensure that the functions and features under development are free
from errors, it is possible that they could contain errors, inaccuracies, and omissions. Unless
otherwise provided by valid agreement, we make no warranties of any kind, either implied or express,
and exclude all liability for any loss or damage suffered in connection with the use of features and
functions under development, to the maximum extent permitted by law, regardless of whether such
loss or damage may have been foreseeable.

d) We are not responsible for the accessibility, safety, accuracy, availability, legality, or completeness of
information, advertising, commercial offers, products, services, and materials on third-party websites
and third-party resources.

Copyright © Quectel Wireless Solutions Co., Ltd. 2024. All rights reserved.

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 2127



EeECrTed GNSS Module Series

About the Document

Document Information

Title LC760Z (00)&L76-L&L76-LB Hardware Difference Introduction
Subtitle GNSS Module Series

Document Type Difference Introduction

Document Status Released

Revision History

Version  Date Description
- 2024-07-31  Creation of the document

1.0 2024-09-13  First official release

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 3/27



/e TEL GNSS Module Series

Contents
PN o Lo TV A { TSI B T YT U a1 1= | SRR 3
(@ 0] 1 (=1 1 =T 4
1 o1 LT [0 [ TR 5
(o LU= Lo 1 RO PPERRP 6
O [ 1o Yo 10 o2 f o Y T 7
1.1. Y 01T ox = L1V =T o SRR 7
P 10111 0 E=1 TSP TP PUPPPPPPPP 8
3 Hardware Difference INTroOQUCTION ....cuve ettt et e e e e e e e e s e e e e e et e e s e e e e seaanas 9
3.1. (LT a LY=L (0] = 111 o 9
3.2. T T T [T 41T o SRS 10
3.3. ST N1 = 2T 13
3.4. ANLENNA POWET SUPPIY ...ttt e e e e e e e e e e e e e e e s snnnnnneeeeeeeeenannnes 13
3.5. A O [ (=T g =Yoo 15
3.6. BOOT QNG WAKEUP ...t e e et e e et e e e e e e e e s et e e e raaaaeees 16
3.7. LRl =Y L)1 T 18
3.8. MOUIE PEITOIMANCE .....ueiiiee ettt et e et e e et et e e e ee it e e e eab e eeseaaeesraaneees 19
3.8.1.  POWEr CONSUMPLION ..iiiiiiiiiiiiiiitee e e e eeetieee e e e e e e e et e e e e e e e e s snssaaeeeeeeeeeannnneeneeeeeeeannnnnnnnees 19
3.8.2.  Electrical SPECIICALION ......c..vuiiiiiiee ettt e e e e e e e e e e e e neees 20
G0 C T T o 4 =T 1S 111/ S 25
O N o] o L= g Lo LD 2 L] =T =T g Lo =SSP SOTPRR 26

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 4127



/e TEL GNSS Module Series

Table Index

TabIE 1: SPECIAI MAIK ... . .eiiieieiie et e e e e e e e e e e e e e e et e e e e e e e e e e s easaa e e e eeaeeeeannsarnneees 7
Table 2: General INFOMMALION ... ittt e ettt e e et e e e e enbeee e e annaeeeeanaeeaeanns 9
i o (e i T B LT Yol o] 1o o FO TR STURRRUTT 10
Table 4: POWET CONSUMPTION ...ceiiiitiiiieiiiiee ettt ettt e e e ettt e e e et e e e e e tbee e e e antaeee e asbeeeeanaeeeeeamsaeeaeanseeeeaanneeeeas 19
Table 5: Absolute MaxXimum RANGS ........eiiiiiiiie ettt e et e e e e e b e e e e e anneeeeas 20
Table 6: Recommended Operating Conditions for LC760Z (00) and L76-L..........ccccvveeiiiiieiniiiiiieeieen, 20
Table 7: Recommended Operating Conditions for LC760Z (00) and L76-LB ..........ccccooiiiieiiiiiineeeniieen. 21
Table 8: LC760Z (00), L76-L and L76-LB Supply CUITeNt — 1 .....cooiuiiiiiiiiie e 23
Table 9: LC760Z (00), L76-L and L76-LB SUPPIy CUIMENTt — 2 ....cooiiiiiieiiiiee e 24
Table 10: CoNAUCIEA RF SENSITIVITY .....iuviiieiiiiiiee ettt et ee e e et e e e s e naae e e e enaeeeeeannneeeas 25
Table 11: Related DOCUMENTS .....oc.uiiiieiiiiee ettt e et e e et e e e e st e e e e anebe e e e e nbeeeeeansseeeeannseeeeeanneeeens 26
Table 12: Terms and ADDIEVIALIONS ..........eeiiiiiiiie ettt e et e e e e e e anae e e e e anneeeeas 26

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 517127



/e TEL GNSS Module Series

Figure Index

1o [ C I I o1 o IS ] o | 0 11T o | RO 10
Figure 2: LC760Z (00) INternal POWET SUPPIY ....eeieiiiiiiee ettt e e 14
Figure 3: L76-L INternal POWEE SUPPIY. ... ..uiiii ettt ettt e e e s embe e e e et e e e e annees 14
Figure 4: L76-LB Internal POWET SUPPIY . ..eeiiiiiiiiie ettt e 15
Figure 5: 12C Interface Reference Circuits of LC760Z (00), L76-L and L76-LB .........ccccceeiiiiiiiiiiiineenn. 15
Figure 6: BOOT Pin State (Normal Operating MOGE) ..........ueieiiiiiiiiiiiie et 17
Figure 7: BOOT Pin Control Sequence 1 (Boot Download Mode) ..........coccueiiiiiiiiiiiiiiiie e 17
Figure 8: BOOT Pin Control Sequence 2 (Boot Download Mode) ..........coccueiiiiiiiiiiniiiiiie e 17
Figure 9: BOOT and WAKEUP CIFCUILS ......ceiiiiiiiieiiiiiee ettt ettt e et e e e nmbe e e e s anneeee e annnees 18
Figure 10: LC760Z (00) BIOCK DIBQIAIM ......eiiiiiiiiie et eieee ettt ettt e e et e e e e et e e e s nnteeee s anneeeeeannnees 18
Figure 11: L76-L and L76-LB BIOCK DIGQIAMS ......ccoiuiiiieiiiiie e eiiieee ettt ettt e e e e e et ee e e 19

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 6/27



/e TEL GNSS Module Series

1 Introduction

This document compares Quectel LC760Z (00), L76-L and L76-LB modules and provides a brief summary
of their key features and characteristics. Its purpose is to facilitate the migration process from L76-L and
L76-LB to the LC760Z (00). For more information, contact Quectel Technical Support
(support@quectel.com).

” NOTE |

This document signifies the differences between LC760Z (00), L76-L and L76-LB in red.

1.1. Special Mark

Table 1: Special Mark

Mark Definition

[ The symbol indicates that a function or technology is supported by the module(s).

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 7127
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2 Summary

The Quectel LC760Z (00) is basically compatible with the L76-L and L76-LB, but there are some hardware
differences between them, briefly outlined in this chapter.

1. Power supply range (There are slight differences in the power supply range.):
® Typical values of VCC and V_BCKP power supply: Both modules operate at 3.3 V.
® VCC power supply range: 2.8-3.6 V for LC760Z (00) and 2.8—4.3 V for L76-L and L76-LB.
® V_ BCKP power supply range: 2.8-3.6 V for LC760Z (00), 1.5-4.5 V for L76-L and 2.3—4.3 V for
L76-LB.
® |/O power supply: Following VCC for LC760Z (00), while the typical value of L76-L and L76-LB is
2.8 V.

2. Footprint difference: LC760Z (00) has 10 more LGA pins than L76-L and L76-LB, facilitating the
incorporation of more functions.

3. Pin differences:

® Pin 5: LC760Z (00) designates pin 5 as RESERVED. L76-L and L76-LB use pin 5 as STANDBY to
enter or exit Standby mode.

® Pin 14: LC760Z (00) designates pin 14 as ANT_BIAS to supply power for external RF components,
control external LNA and active antenna power and support internal antenna detection. L76-L and
L76-LB use pin 14 as VDD_RF to supply power for external RF components.

® Pin 18: LC760Z (00) designates pin 18 as BOOT to control module startup mode. L76-L and
L76-LB use pin 18 as WAKEUP to wake the module from Backup mode. Modify the main control
program to make pin 18 of LC760Z (00) compatible with L76-L and L76-LB.

® |2C interface: LC760Z (00) features an interrupt pin [2C_INT (pin 26) and supports both
synchronization and standard communication methods. In contrast, L76-L and L76-LB do not have
the I2C_INT pin and only support standard communication method.

4. RF framework: LTE B13 Notch + LNA + SAW for LC760Z (00), while LNA + SAW for L76-L and L76-LB
without LTE B13 Notch.

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 8127
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3 Hardware Difference Introduction

3.1. General Information

Table 2: General Information

Module

LC760Z (00)

L76-L

L76-LB

Appearance

QruecTEL

)I(.XC7602

LC760ZXXXXXX

Q1-XXXXX

L7BL-XXX

Ex
o=
B

m >
= ><
© 7
~ —
—C

Q1-AXXXX

Packaging

18 LCC pins
10 LGA pins

18 LCC pins

18 LCC pins

Dimensions (mm) Supply Voltage

10.1x9.7x24

10.1 x9.7x 2.3

10.1 x9.7x 2.3

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction

VCC

V_BCKP

I/0 Voltage

VCC

V_BCKP

I/0 Voltage

VCC

V_BCKP

I/0 Voltage

2.8-3.6V
Typ. 3.3V
2.8-3.6V
Typ. 3.3V

Following VCC

2.8-4.3V
Typ. 3.3V
1545V
Typ. 3.3V

Typ. 2.8V

2.8-4.3V
Typ. 3.3V
2.3-4.3V
Typ. 3.3V

Typ. 2.8V

9/27



e Tee

3.2. Pin Assignment

GNSS Module Series

The LC760Z (00) module is equipped with 28 pins (18 LCC and 10 LGA pins), and the L76-L and LC76-LB
modules are equipped with 18 LCC pins. Pin differences are detailed below.

L76B— — — — — — — — — — — — — — — — —
| L - — = = - — — — — —
I s g g |
| LC760Z(00). = & ¢ = |
| r—— 5 3 & & & — —1
g = 8 & ¥
| | I | |
GND GND GND & & B & a ‘ BOOT WAKEUP
TXD TXD TXD 17 12C_SCL  I2C_SCL
RXD RXD RXD 16 12C_SDA 12C_SDA
1PPS 1PPS 1PPS 15 RESERVED NC
STANDBY STANDBY RESERVED (Top View) 14 ANT_BIAS ~ VDD_RF
V_BCKP V_BCKP V_BCKP , 13 ANT_ON ANTON
RESERVED NC RESERVED 12 GND GND
vce vce vce , 11 RF_IN RF_IN
RESET_N RESET_N RESET_N . S 10 9 ~ 2 10 GND GND
I ! | [a)] [a} = [a} [a] I |
w w 4 w zZ
> S = > 1] J
| | - ——& & ¢ & — — |
[ 0 - %]
| | & & &
| -
| |
110 POWER GND SYSTEM ANT RESERVED
Figure 1: Pin Assignment
Table 3: Pin Description
. Pin Name
Pin .
N I/O Description
0. LC760Z (00) L76-L L76-LB
1 GND GND GND - Ground
2 TXD TXD TXD po LC760Z (00):
3 RXD RXD RXD DI

WAKEUP

12C_SscL

12C_SDA

RESERVED

VDD_RF

ANT_ON

GND

RF_IN

UART interface supports

standard NMEA message, PQTM message,
Binary message and firmware upgrade.
L76-L and L76-LB: UART interface supports

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction
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Pin

No.

10

11

12

13

14

15

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction

LC760Z (00)

1PPS

RESERVED

V_BCKP
RESERVED
Vole
RESET_N
GND
RF_IN

GND

ANT_ON

ANT_BIAS

RESERVED

Pin Name

L76-L

1PPS

STANDBY

V_BCKP
NC

Vole
RESET_N
GND
RF_IN

GND

ANTON

VDD_RF

NC

L76-LB

1PPS

STANDBY

V_BCKP
RESERVED
vce
RESET_N
GND
RF_IN

GND

ANT_ON

VDD_RF

RESERVED

I/0

DO

DI

Pl

DI

Al

DO

PO

GNSS Module Series

Description

standard NMEA message,
message and firmware upgrade.

PMTK/PQ

One pulse per second

LC760Z (00): The pin is RESERVED.
L76-L and L76-LB: The pin is STANDBY to
enter or exit from Standby mode. It is pulled
up internally and edge-triggered.

Backup power supply for backup domain
Reserved

Main power supply

Resets the module

Ground

GNSS antenna interface

Ground

LC760Z (00): Controls external LNA and
active antenna power. This pin is at a low
level in Standby and Backup modes.

L76-L: Controls external LNA and active
antenna power. This pin is at a low level in
Standby, Backup, GLP, AlwaysLocate™
modes and during sleep time in Periodic
mode.

L76-LB: Controls external LNA and active
antenna power. This pin is at low level in
Standby, Backup and during sleep time in
Periodic modes.

LC760Z (00): The pin is ANT_BIAS to
supply power for external RF components,
control external LNA and active antenna
power. It also supports antenna detection.
L76-L and L76-LB: The pin is VDD_RF to
supply power for external RF components.

Reserved
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Pin

No.

16

17

18

19

20

21

22

23

24

25

26

27

28

LC760Z (00)

12C_SDA

12C_SCL

BOOT

RESERVED

RESERVED

GEOFENCE

JAM_IND

3D_FIX

RESERVED

RESERVED

12C_INT

RESERVED

GND

Pin Name
L76-L

I2C_SDA

12C_SCL

WAKEUP

L76-LB

12C_SDA

12C_SCL

WAKEUP

I/0

DIO

DI

DO

DO

DO

DO

GNSS Module Series

Description

LC760Z (00): 12C interface supports
standard NMEA message, PQTM and
Binary messages.

L76-L and L76-LB: 12C interface supports
standard NMEA message, PQTM/PQ
message.

LC760Z (00): The pin is BOOT to control
module startup mode (active low).

L76-L and L76-LB: The pin is WAKEUP to
wake up the module from Backup mode
(active high).

LC760Z (00): The pinis RESERVED.
L76-L and L76-LB: No pin.

LC760Z (00): The pin is RESERVED.
L76-L and L76-LB: No pin.

LC760Z (00): The pin is GEOFENCE for
geofence status indication.

L76-L and L76-LB: No pin.

LC760Z (00): The pin is JAM_IN for
jamming indication.

L76-L and L76-LB: No pin.

LC760Z (00): The pin is 3D_FIX for 3D
position fix indication.

L76-L and L76-LB: No pin.

LC760Z (00): The pin is RESERVED.
L76-L and L76-LB: No pin.

LC760Z (00): The pinis RESERVED.
L76-L and L76-LB: No pin.

LC760Z (00): This pin is I2C_INT to output
interrupt signal for 12C.

L76-L and L76-LB: No pin.

LC760Z (00): The pin is RESERVED.
L76-L and L76-LB: No pin.

LC760Z (00): The pin is GND.

L76-L and L76-LB: No pin.

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 12 /27
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H NOTE |

LC760Z (00) supports GEOFENCE, JAM_IND and 3D_FIX functions via pins 21-23, while L76-L and
L76-LB do not support. For detailed pin differences between the two modules, see documents [1], [2]
and [3] hardware designs.

3.3. STANDBY

Pin 5 is RESERVED on LC760Z (00) module and STANDBY on L76-L and L76-LB modules.

L76-L and L76-LB use the STANDBY pin to enter or exit Standby mode, while LC760Z (00) does not have
the STANDBY pin and only supports the software command to enter or exit Standby mode. If compatibility
with L76-L and L76-LB is required, you can use the method 1 mentioned below to enter or exit Standby
mode and keep pin 5 floating by modifying the main control program and adjusting BOM.

The methods to enter or exit Standby mode for LC760Z (00), L76-L and L76-LB are shown as below.

Method 1:
® Enter Standby mode: Send corresponding software command (For details about the command, see
documents [4] and [5] protocol specifications).
® Exit Standby mode:
» LC760Z (00): Send any character via UART interface, wait for the sleep time configured by
CFG-SLEEP (0x06 0x41) ends or pull the RESET _N pin low for at least 100 ms.
» L76-L and L76-LB: Send any data via UART interface.

Method 2 (only supported by 76-L and L76-LB):
® Enter Standby mode: Pull the STANDBY pin low.
@ Exit Standby mode: Release the STANDBY pin.

3.4. Antenna Power Supply

On L76-L and L76-LB modules, pin 14 is VDD_RF. The VDD_RF pin is used to supply power for external
RF components, with DC characteristic consistent with VCC.

On LC760Z (00) module, pin 14 is ANT_BIAS, which has the following functions: supplying power to
external RF components, controlling external LNA and active antenna power supply and supporting
antenna detection. When using ANT_BIAS pin to power the external active antenna, the module can
detect the antenna status based on the current of the pin. The recommended minimum operating voltage is
(VCC - 0.15) V, with the typical value of 3.1 V. The ANT_BIAS pin can deliver a typical output current of

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 13/27
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25 mA, with the maximum value of 50 mA, meeting the power supply requirements of most RF
components. ANT_BIAS pin has no voltage output in Standby mode and Backup mode.

ANT_BIAS pin of LC760Z (00) can be compatible with VDD_RF pin of L76-L and L76-LB, when the current
output capacity of ANT_BIAS pin meets the requirements.

vCC V_BCKP

o ]
TCXO
Y Y

=" " T o
'_] ackyp |
P | Unit
ANT_BIAS < I ey | :_—_—_—1|
_ I
| Flash H l_ll CPU :

Figure 2: LC760Z (00) Internal Power Supply

VDD_RF
PMU — VCC

ARM —< V_BCKP

A

Logic

circuit WAKEUP

A4

RTC
power  RTC

Figure 3: L76-L Internal Power Supply
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VCC V_BCKP
Y

VDD_RF

PMU

LNA Backup
| | Unit

ARM Flash

Figure 4: L76-LB Internal Power Supply

3.5. 12C Interface

The LC760Z (00) features an 12C interface of 3 pins: 12C_SDA (pin 16), 12C_SCL (pin 17) and 12C_INT
(pin 26). On the other hand, the L76-L and L76-LB modules have an 12C interface of 2 pins: 1I2C_SDA (pin
16) and 12C_SCL (pin 17).

Compared to L76-L and L76-LB, the 12C interface of LC760Z (00) has one more interrupt pin I2C_INT,
which outputs a rising edge interrupt signal to the host before the module outputs the data. After the host
receives the interrupt signal, it begins to read the module’s data. The length of the read data is longer than
the maximum NMEA data length output by the module per second. This synchronous communication
method with interrupt pin is more reliable. If you intend to use the 12C interface for your new design, it is
recommended to use the above synchronous communication method. However, if compatibility with L76-L
and L76-LB is required, you can use asynchronous communication without using the I2C_INT pin, but you
must provide continuous clock information to the 12C interface of the module through the read operation.

VCC 2.8V
MCU Module MCU Module
4.7k 4.7k 4.7k 4.7k
12C_SDA % 12C_SDA 12C_SDA 12C_SDA
12C_SCL O: 12C_SCL 12C_SCL 12C_SCL
R
GPIO 1 I2C_INT
OR
GND GND GND GND
LC760Z (00) L76-L & L76-LB

Figure 5: 12C Interface Reference Circuits of LC760Z (00), L76-L and L76-LB

LC760Z(00)&L76-L&L76-LB_Hardware_Difference_Introduction 15/27
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3.6. BOOT and WAKEUP

Pin 18 is BOOT on LC760Z (00) module and WAKEUP on L76-L and L76-LB modules. L76-L and L76-LB
use the WAKEUP pin to wake up the module from Backup mode, while LC760Z (00) does not have the
WAKEUP pin.

The methods to enter or exit Backup mode for LC760Z (00), L76-L and L76-LB are shown as below.

Method 1:
® Enter Backup mode: Send corresponding software command (For details about the command, see
documents [4] and [5] protocol specifications).
® Exit Backup mode:
» LC760Z (00): Pull the RESET _N pin low for at least 100 ms or wait for the sleep time configured by
CFG-SLEEP (0x06 0x41) ends.
» L76-L and L76-LB: Pull the WAKEUP pin high for at least 10 ms.

Method 2:
® Enter Backup mode: Cut off the VCC power supply for at least 1 s and keep V_BCKP powered.
® Exit Backup mode:
» LC760Z (00): Pull the RESET_N low and hold it for at least 50 ms before restoring VCC. After the
VCC is completely powered on, keep the RESET_N for at least 10 ms and then release it.
» L76-L and L76-LB: Restore the VCC power supply for the module.

The BOOT pin of LC760Z (00) is used to control module startup mode. It is not allowed to be connected to
pulled-up and pulled-down resistors and external capacitor(s). The BOOT pin can be controlled by MCU
via an OC circuit or via a direct connection to MCU. When the pin is connected to the GPIO of the MCU, it
is recommended to use a GPIO with open-drain output.

If the pin is kept floating during startup or module reset (The voltage level of RESET_N pin shifts from low
to high), the module enters normal operation mode. If the pin is pulled down for about 50 ms during startup
or module reset, the module enters Boot download mode. The BOOT Pin control sequence of LC760Z (00)
is shown in the figures below:
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Figure 8: BOOT Pin Control Sequence 2 (Boot Download Mode)
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In summary, while there are differences in the hardware design of pin 18 between LC760Z (00) and L76-L
and L76-LB, compatibility across all modules can be achieved by modifying the main control program and

adjusting BOM. The related reference designs are shown below. For details, see documents [6], [7] and [8]
reference designs.

. VCC_MCU 3.3V [2,3]
BOOT [3]
]
R402
Ra12 10K
NiM_OR WAKEUP[3,4]
-
. 1 N aaon Q403 — R403
[F] GPIO_BOOT 1 [2] GPIO_WAKEUP[ forck) 51K
— o ey
Ll [FT

BOOT Circuit WAKEUP Circuit

Figure 9: BOOT and WAKEUP Circuits

3.7. RF Framework

The RF framework is LTE B13 Notch + LNA + SAW for LC760Z (00), while LNA + SAW for L76-L and
L76-LB without LTE B13 Notch.

RF_IN
1 XTAL TCXO
T 32.768 kHz 26 MHz
) ]
LTE B13
N%Jt/ch VCC
imer V_BCKP
_i_LNA Clock Generator PMU RESET N
DMA ANT_BIAS
I—> ANT_ON
SQUW Cache Flash UART
- Q BOOT
8 1PPS
8
. = 12C
RF Processor «— =
. 3D_FIX
E GEOFENCE
~om AN = JAM_IND

Figure 10: LC760Z (00) Block Diagram
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Active VCC
RF Front-End Interference VDD_RF
RF_lN Cancellation
Integrated LNA V_BCKP
WAKEUP
Fractional-N
Synthesizer
12C
UART
Peripheral RESET N
controller STAND_BY
1PPS
ARM7 ANT_ON
Processor
Figure 11: L76-L and L76-LB Block Diagrams
3.8. Module Performance
3.8.1. Power Consumption
Table 4: Power Consumption
LC760Z (00) L76-L L76-LB
i GPS GPS GPS i
Power Consumption *  ooq ) ONASS  GPS + Galileo + ) ’ " s
GLONASS+ BDS+ GLONASS
+ Galileo + QZSS  BDS + QZSS
QZSs QZSss +QZSS
Acquisition 23 20 31 29 31 mA
Tracking 22 20 31 29 29 mA
Standby mode 2 1.4 1.4 0.5 0.8 0.8 mA
Backup mode 3 13 13 8 8 8 MA

1 Room temperature, all satellites at -130 dBm.
2 For more information about entering the Standby mode, see documents [1], [2] and [3] hardware designs.
3 For more information entering the Backup mode, see documents [1], [2] and [3] hardware designs.
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“ NOTE |

1. LC760Z does not support simultaneous reception of GLONASS and BDS satellite signals. To switch
from the configuration that includes receiving BDS satellite signals to those that support GLONASS
satellite signals, contact Quectel Technical Support (support@guectel.com) to obtain the
corresponding firmware version and vice versa.

2. L76-LB has two firmware versions that support different default constellations. Contact Quectel
Technical Support (support@quectel.com) for details if necessary.

3.8.2. Electrical Specification

Table 5: Absolute Maximum Ratings

LC760Z (00) L76-L L76-LB
Parameter  Description Unit
Min. Max. Min. Max. Min. Max.

Main Power Supply

VCC Voltage -0.5 3.6 -0.3 4.5 -0.3 4.3 Y,
V_BCKP Backup Supply Voltage -0.5 3.6 -0.3 4.5 -0.3 4.5 \%
Vin_IO Input Voltage at 1/0 Pins -0.5 3.6 -0.3 3.1 -0.3 3.1 \%
Prr N Input Power at RF_IN - 0 - 15 - 15 dBm
T storage Storage Temperature -40 90 -40 90 -40 a0 °C

Table 6: Recommended Operating Conditions for LC760Z (00) and L76-L

LC760Z (00) L76-L
Parameter Description Unit
Min. Typ. Max. Min. Typ. Max.
VCC Main Power Supply Voltage 2.8 3.3 3.6 2.8 3.3 4.3 \%
V_BCKP Backup Supply Voltage 2.8 3.3 3.6 15 3.3 4.5 V
. Digital 1/0 Pin Domain
IO_Domain - VCC - - 2.8 - \%
Voltage
Digital 1/0 Pin Low-level
Vi 0 - 0.3 xVCC -0.3 - 0.7 \Y,
Input Voltage
Digital I/0 Pin High-level
Vi 0.7 x VCC - VCC 21 - 3.1 \Y
Input Voltage
Digital 1/0 Pin Low-level
VoL - - 0.4 - - 0.42 \%

Output Voltage
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LC760Z (00) L76-L
Parameter Description Unit
Min. Typ. Max. Min. Typ. Max.

Digital /0 Pin High-level
Voh 2.64 - - 2.4 2.8 - \%

Output Voltage
RESET_N Low-level Input Voltage 0 - 0.3xV_BCKP -0.3 - 0.7 \%
WAKEUP High-level Input Voltage - - - 0.825 - 1.4 \%
BOOT Low-level Input Voltage 0 - 0.3 xV_BCKP - - - \%
ANT_BIAS Output Voltage VCC-0.15 3.1 - - - - \%
ANT_ON Output Voltage VCC-0.15 3.1 - - - - \Y
VDD_RF Output Voltage - - - - vCC - \%
IaNT_BIAS ANT_BIAS Output Current - 25 50 - - - mA
T_operating  Operating Temperature -40 25 +85 -40 25 +85 °C

Table 7: Recommended Operating Conditions for LC760Z (00) and L76-LB

LC760Z (00) L76-LB
Parameter Description Unit
Min. Typ. Max. Min. Typ. Max.
VCC Main Power Supply Voltage 2.8 3.3 3.6 2.8 3.3 4.3 \%
V_BCKP Backup Supply Voltage 2.8 3.3 3.6 2.3 3.3 4.3 \%
) Digital 1/0 Pin Domain
IO_Domain - VCC - - 2.8 - \%
Voltage
Digital I/0O Pin Low-level
Vi 0 - 0.3xVCC -0.3 - 0.7 \Y
Input Voltage
Digital 1/0 Pin High-level
ViH 0.7 x VCC - VCC 21 - 3.1 \Y,
Input Voltage
Digital 1/0 Pin Low-level
VoL - - 0.4 - - 0.42 \%
Output Voltage
Digital I/0 Pin High-level
VoH 2.64 - - 2.4 - - \Y;
Output Voltage
RESET_N Low-level Input Voltage 0 - 0.3 xV_BCKP -0.3 - 0.7 \%
BOOT Low-level Input Voltage 0 - 0.3xV_BCKP - - - V
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LC760Z (00) L76-LB
Parameter Description Unit
Min. Typ. Max. Min. Typ. Max.
WAKEUP High-level Input Voltage - - - 0.85 - 1.4 \%
ANT_BIAS Output Voltage VCC-0.15 3.1 - - - - \%
ANT_ON Output Voltage VCC-0.15 3.1 - - - - \%
VDD_RF Output Voltage - - - - VCC - \%
IaNT_BIAS ANT_BIAS Output Current - 25 50 - - - mA
T_operating  Operating Temperature -40 25 +85 -40 25 +85 °C

“ NOTE |

Operation beyond the “Operating Conditions” is not recommended and extended exposure beyond the
“Operating Conditions” may affect device reliability.
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Table 8: LC760Z (00), L76-L and L76-LB Supply Current — 1

LC760Z (00) L76-L L76-LB
. . GPS + GLONASS +
Parameter Description  Condition i GPS + GLONASS + QZSS GPS + BDS + QZSS GPS + GLONASS + QZSS
Galileo + QZSS
Ityp. 4 IpEAK ITyp. IpEak 4 Ityp. 4 IpEAK 4 ITyp. 4 IpEak 4
Acquisition 23 mA 37 mA 31 mA - 29 mA 55 mA 31 mA 54 mA
Current at )
Ivee® vee Tracking 22 mA 37 mA 31 mA - 29 mA 55 mA 29 mA 54 mA
Standby mode  1.35 mA 3.2mA 0.5 mA - 0.728 mA 0.83 mA 0.728 mA 0.83 mA
Continuous
136 pA 193 pA - - 61 pA 204 pA 61 pA 204 pA
mode
| . Current at
V_BCKP - -
- V_BCKP Standby mode 51 pA 83 uA 12 pA 45 pA 12 pA 45 pA
Backup mode 13 pA 39 uA 8 uA - 8 uA 33 A 8 uA 33 A

4 Room temperature, measurements are taken with typical voltage.
5 Used to determine the maximum current capability of power supply.
6 Used to determine the required battery current capacity.
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Table 9: LC760Z (00), L76-L and L76-LB Supply Current — 2

LC760Z (00) L76-L L76-LB
Parameter Description  Condition  GPS + Galileo + BDS + QZSS GPS + GLONASS + QZSS GPS + BDS+ QZSS GPS + GLONASS + QZSS
Ityp. 4 IpEAk Ityp. 4 Ipeak 4 Ityp. 4 Ipeak 4 Ityp. 4 Ipeak 4
Acquisition 20 mA 33 mA 31 mA - 29 mA 55 mA 31 mA 54 mA
hvees curental  qracking 20 mA 33 mA 31 mA - 29 mA 55 mA 29 mA 54 mA
VCC
Standby
1.35 mA 3.2mA 0.5 mA - 0.728 mA 0.83 mA 0.728 mA 0.83 mA
mode
Continuous
136 pA 193 pA - - 61 pA 204 pA 61 pA 204 pA
mode
Current at Standby
Iv_sckp © 51 uA 83 YA - - 12 pA 45 pA 12 pA 45 pA
V_BCKP mode
Backup
13 A 39 pA 8 A - 8 A 33 PA 8 JA 33 PA
mode
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3.8.3. RF Sensitivity

Table 10: Conducted RF Sensitivity
LC760Z (00) L76-L L76-LB

GPS + GLONASS +
GPS + BDS + QZSS/ ynit

Configuration .
Galileo + QZSS/
PS + GLONASS + QZ PS + GLONASS +
GPS + Galileo + BDS GPS + GLONASS + QZSS GPS + GLONASS

+ QZSS QzZss
Acquisition -149 -149 -149 dBm
Reacquisition -158 -161 -159 dBm
Tracking -160 -167 -165 dBm
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4 Appendix References

Table 11: Related Documents
Document Name
[1] Quectel LC760Z(00) Hardware Design

[2] Quectel L76&L76-L Hardware Design

[3] Quectel L76-LB_Hardware Design
[4] Quectel LC260Z(00)&LC760Z_ GNSS_Protocol_Specification

[5] Quectel LG77L(C)&LXx0&Lx6&LC86L_Series Protocol Specification

[6] Quectel LC760Z_ Reference_Design
[7] Quectel L76&L76-L Reference_Design

[8] Quectel L76-LB_Reference_Design

Table 12: Terms and Abbreviations

Abbreviation Description

1PPS One Pulse Per Second

Al Analog Input

ARM Advanced RISC Machine

BDS BeiDou Navigation Satellite System
BOM Bill of Material

CPU Circular Error Probable

DC Direct Current

DI Digital Input

DO Digital Output
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Abbreviation Description

Galileo Galileo Satellite Navigation System (EU)
GLONASS Global Navigation Satellite System (Russia)

GND Ground

GNSS Global Navigation Satellite System

GPS Global Positioning System

I/10 Input/Output

IpEAK Peak Current

12C Inter-integrated Circuit

LCC Leadless Chip Carrier (package)

LGA Land Grid Array

LNA Low-noise Amplifier

MCU Microcontroller Unit/Microprogrammed Control Unit
NMEA NMEA (National Marine Electronics Association) 0183 Interface Standard
Pl Power Input

PMTK Proprietary Protocol Defined by the Chipset Supplier
PMU Power Management Unit

PO Power Output

PQ Quectel Proprietary Protocol

PQTM Quectel Proprietary Protocol

QZSS Quasi-zenith Satellite System

RTC Real-time Clock

RXD Receive Data (Pin)

TCXO Temperature Compensated Crystal Oscillator

TXD Transmit Data (Pin)

UART Universal Asynchronous Receiver/Transmitter
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