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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), No.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 fitness 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.
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1 Reference Design

1.1. Introduction
This document provides the reference design for Quectel EC800K&EGB800K series modules in

QuecOpen® solution, including block diagrams of module design, and designs of power supply, USIM,
UART.

1.2. Schematics

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

H NOTE |

It is required to confirm the applicability and price from the supplier about the IC involved in the

reference design.
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Block Diagram
EC800K&EGS800K Series

ANT_MAIN

LTE/Wi-Fi Scan Antenna :

ANT_GNSS
vVDD_MCU VDD Main UART

12C

ASR5801

VBAT_EN GPIO01

RC filter Circuit CS8122S

GPIO03 PWRKEY

VBUS_CTRL GPI1002

Transistor

%
& —

CODEC_POWER_EN <& GPIO05 Cireut TM8211
) o

ES8311

GNSS_ANT_EN GPIO06

GPI1004

RESET_N

LCM

ADCO

12-bit ADC

_ USIM Card x 1
0-1.2V ADCH

[ Debug UART SGM44600YTQ16/TRE—{USIM Card x 2
[F——" PWRKEY
[F———usB
~ Download — LF——— USB_BOOT/KP_MKOUT[4]
Control [— GND
[(J—— VBAT Matrix Keypad Matrix Keypad
[F——"RESET_N
[~ vDD_EXT NET_STATUS

Status Indication

USB 2.0 USB 2.0 STATUS
1.8 V/IVDD_MCU

3.8V/I20A
UART H Level-shifting Circuit % Main UART VBAT
NOTE: )

1. A transistor solution or an IC solution TXS0108EPWR provided by Texas Instruments is recommended.

. Only EG800K-CN supports GNSS function.
. Test points must be reserved for DBG_TXD/RXD, USB_DP/DM and USB_VBUS.
It is recommended to reserve test points for VDD_EXT, USB_BOOT, PWRKEY and VBAT. If RESET_N is unused, it is recommended to reserve a test point.

. RC filter circuit design is used by default, and TM8211 or ES8311 circuit design can be selected externally for higher audio requirements.

. The module supports single USIM card interface by default. If dual USIM card function is required, the analog switch must be added for your design. Quectel Wireless Solutions

. Wi-Fi Scan function is optional for EC800K-CN, and the function is supported by EG800K-CN, while EG800K-EU does not support the function. PO csnnkeEconnK Sars Cuscopan
DRAWN BY 'CHECKED BY
Kelly WANG/Stefan FAN Tik HUANG/Shawn HU

Wi-Fi Scan function shares the same antenna interface with main antenna, thus the two functions cannot be used at the same time.
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Power System Block Diagram

AUDIO_PA_EN Cs8122s

USIM1_VDD[ st
USIM_ VDD  |SGM44600YTQ16/TR
USIM_SW_CTRL USIM2_VDD [\ )5 110

DC3.8V@20A |ECB00K&EGBOOK Series|  YSIM_VDD |
e MIC29302WU |

e.g. DC 12 V Input DC 5V Output

External LDO

LCD_VDD

LCM
MOSFET ON/OFF USB_VBUS VOD_EXT | b vbpio

VBUS_CTRL

EN

SGM2019-ADJYN5G/TR GNSS active antenna

GNSS_ANT_EN

EN power supply

SGM2019-ADJYN5G/TR AVDD_3V3 DAC
EN TM8211

CODEC_POWER_EN

AVDD_3V3

Codec
SGM2019-ADJYN5SG/TR DVvDD_1V8 ES8311

VDD_EXT

EN

NOTE
1. RC filter circuit design is used by default, and TM8211 or ES8311 circuit design can be selected externally for higher audio requirements. Quectel Wireless Solutions

PROJECT
ECB00K&EGBOOK Series QuecOpen

2. The module supports single USIM card interface by default. If dual USIM card function is required, the analog switch must be added for your design, — e
and the module does not support USIM card hot-plug detect function in such case. Kely WANGIStefan FAN | Tic HUANGIShaun HU
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RESERVED?

\H—‘ GND1 ANT_MAIN 22— ANT_MAIN [9)
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DAC_I25_DOUT [14]

RESERVED1 GPIO4 CODEC_[28_DOUT [13]
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RESERVED2 GPIO3 RO323 NM OR ’

DAC_I2S_SYNC [14] RO331 IM_OR
RESERVED3 pioz [ o322 MOR » — 4 — GRFC2 -2 4RO NM OR s BT 12C_SCL [11]
resERvEDS o 30 >> CODEC_I2S_SYNC [13] oND10 2¢2 scL & R0330 7T} NM OR CODEC_I2C_SCL [13]
. , - RO321 OR 3> SPI_CLK_PWM [14] R0329 NM_OR
PP —s PWRKEY ECB00K&EGB00K Series_QuecOpen GND11 12C2_SDA T+ > CODEC_I2C_SDA [13]
] i ¢ R0320 NMOR % pAc 125 CLK [14] R0328

RESERVEDS 4 GND12 RESERVED17 |2 M OR (5> BT _12C_SDA [11]

1 9 R0319 M_OR__ % CODEC 125 CLK [13]
[3] ADCO I>——————— ADCO GND4. GND13 RESERVED16

03018
‘\Hiw GND2 RESERVEDG 9 8] LOD_RST {——— LCD_RST ECBOOKEEGB00K Series_QuecOpen pegerveD1s
1

RESERVED18

[6] USIM_DATA & USIM_DATA STATUS 8 [8] LCD_SPI_DOUT ———— LCD_SPI_DOUT RESERVED14

[6] USIM_RST 2 { Ysim_rsT VDD_EXT X [8] LCD_SPI_RS {————=>— LCD_SPI_RS USB_VBUS USB_VBUS O USB_DM_TEST [16]
3 4

L0301
(6] USIM_CLK 13 USIM_CLK MAIN_RTS < MAIN_RTS [7] [8] LCD_SPI_CS (———>1 | cD_SPI_CS USB_DM v > USB_DM (4]

K BT_UART_RTS [11] [8] LCD_SPI_CLK ————{ LCD_SPI_CLK USB_DP 2

1 RESERVED10

NOTE 3

> USB_DP (4]

RESERVED13 [——

NET_STATUS

USIM_VDD
RESET_N
MAIN_RXD
MAIN_TXD
MAIN_DTR
MAIN_RI
MAIN_DCD

DLMONSNS00R!

MR +———<O> UsB_DP_TEST [16]

14
5
16
7
18
19
0
1

RESERVED11
RESERVED12

ADCT [3] i,
RO316/T—T}OR MAIN_CTS [7] o
RO315 M_OR s, BT_UART_CTS [11]
RO314/T—T} OR MAIN_DCD (7]

. RO313T—T1 NM OR % AUDIO_PA_EN [15]

MAIN_RI [7]

R0308 NM_OR
o P BB e MAIN_DTR [7]
R0309 R Roz =
1 MARRO 3 RO310 NM_OR RUSMD NM_OR o1 A s oo -
o BT_UART_RXD [11]
[11] BT_UART_TXD Tt (12 KP_MKOUT[1] GND17 GND18 ROSST T NM OR BT_LDO_EN [11)

74 |
0303 0304 Co305| cosos|  Co307 lcosos [10] SPI1_CLK (()imﬁ 4 :b" R KP_MKOUT[1] KP_MKIN[3] BO2447TT1.0R KP_MKIN(3] [12]
— — — B A L R0343
— 112] KP_MKINGT)  Hy—R03%5 = 5 Kp_MKIN[T] KP_MKOUTS) T8 KP_MKOUT(3] [12]
NM_22/33pF | NM_22/33pF | NM_22/33pF [NM_22/33pF [NM_22/33pF] NM_22/33pF [12] KP_MKOUTEZ)  ((—R0336 R 76 | ko MKOUTEZ] RESERVED23 [—4—{%03 2 IM_OR. >» BT_RST [11]

[10] SPI1_DOUT KP_MKIN[2] RESERVED22
[12] KP_MKIN[2] Lco_TE GPIO12 [F————>) HOST_BT_WK [11] NOTE2&38

NOTE 10

101
102

[16] NET_STATUS ((—R0307

[10] SPI1_DIN USB_BOOTIKP_MKOUT[4] [—22————> USB_BOOTIKP_MKOUT4] [12,16]
[6] USIM_DET i GPio1 K BT HOST WK INT {11]

L RESERVED19

RESERVED20 RESERVED21

ECB00K&EGBOOK Series_QuecOpen

NOTE:
1. It is recommended to add a common mode choke L0301 in series between the module and your MCU to suppress EMI.

Additionally, test points must be reserved over USB_DP and USB_DM for firmware upgrades, and it is recommended to minimize extra trace stubs. ADC

Place L0301 and two resistors, R0301 and R0302, close to the module to ensure USB signal integrity.
VDD_MCU U0301D

. USB_BOOT/KP_MKOUT[4] cannot be pulled down to low level before the module starts up successfully. Otherwise, the module will enter forced download mode when it starts up.

GND19 GND24
. The voltage input range of ADCO and ADC1 is 0-1.2 V. A voltage divider circuit with two resistors must be used for ADCO and ADC1 voltage inputs respectively,

GND20 GND23
and the required resistance of the two resistors (R0304 and R0306) that connected to VDD_MCU is between 100 kQ and 1 MQ. The accuracy of the resistors GND21 GND22

directly affects ADC sampling error. It is recommended to use resistors with 1 % accuracy. For higher ADC accuracy, resistors with 0.5 % accuracy are recommended. >» ADCO [3] ECBOOK8EGB00K Series_Quect

. For EGB0O0K-CN, pins 28, 29, 54-58 and 80 should be kept open. 0301

. Only EG800K-CN supports GNSS function.
. Connect all GND pins to ground, and keep unused and RESERVED pins open.

. Ensure an uninterrupted reference ground plane below the module, with minimal distance between the ground plane and the module layer.
Avoid routing other traces on the first layer adjacent to the module layer. At least four-layer board design is recommended.

. Test points must be reserved for DBG_TXD/RXD, USB_DP/DM and USB_VBUS.
It is recommended to reserve test points for VDD_EXT, USB_BOOT/KP_MKOUT[4], PWRKEY and VBAT.

If RESET_N is unused, it is recommended to reserve a test point.

. If pins 1618, 20-23, 25, 39 and 67 of module are required, the 22 pF or 33 pF filter capacitors should be reserved and placed near the pins, and the return path Quectel Wireless Solutions

PROJECT VER
ECB0DK&EGBOOK Series QuecOpen

DRAWN BY 'CHECKED BY
and the module does not support USIM card hot-plug detect function in such case. Kelly WANG/Stefan FAN ik HUANG/Shawn HU

for current of capacitors to the main ground should be as short as possible. The capacitance should be selected according to the actual debugging situation.

10. The module supports single USIM card interface by default. If dual USIM card function is required, the analog switch must be added for your design

0



Interfaces

I,(,‘,s used to turn onfoff ﬂf module. Itis used to reset the module.

USB Insertion Enables Automatic Boot

3> PWRKEY [3.4,16] 5> RESET_N [3,16]

Qo402 Qo401
T i
PWRKEY [3,4,16] 14] ON/OFF_MCU ) DTCO43ZEBTL [4] RESET_MCU ) DTC043ZEBTL

USB_VBUS
turn-on/off button A

i

|8

G

of
@ WNM4002-3/TR '1‘;:"5 @ WNM4002.3/TR @ WNM4002-3TR

NOTE:
1. When USB is inserted, the module cannot be shut down normally, and will boot automatically after the shut down.

2. When USB is inserted, the level states of GPIO1 and PWRKEY pins are used to determine whether the module is turned on by the turn-on/off button or USB insertion. 5V power supply from motherboard.

GPIO1 utilizes the GPIO resource with a default pull-up (PU) state.

USB_VBUS

VDD_MCU

Qo407
[4] VBUS_CTRL)} DTC043ZEBTL

TXD_MCU [7]

RXD_MCU [7]

CTS_MCU [7]

RTS_MCU [7]

RI_MCU [7]

DCD_MCU [7]

DTR_MCU [7]

USB_VBUS USB_VBUS

UsB_D+ » USB_OP (3]

UsB_D- » UsB_oM [3]
UsB_ID

GPIOO1 VBAT_EN [5]

GPI002 VBUS_CTRL [4]

GPIO03 ONIOFF_MCU [4]

GPIO04 RESET_MCU [4]

GPIO0S CODEC_POWER EN [5]

@PIO0S GNSS_ANT_EN [9]

NOTE:

1. If the power domain of your MCU (U0401) is also 1.8 V, the level-shifting circuit is not necessary as it matches the 1.8 V power domain of the module's GPIO interfaces.

2. The USB interface of the module can only serve as a slave device and support full-speed and high-speed modes of USB 2.0. To communicate with the USB interface, MCU needs to support USB host mode or OTG function. Quectel Wireless Solutions
i i PROJECT VER
For USB detection, the USB_VBUS pin of the module should be powered by an external power system. Use VBUS_CTRL to control the on/off state of the USB_VBUS power supply. EC800K&EGB00K Series QuecOpen
DRAWN BY 'CHECKED BY
Kelly WANG/Stefan FAN Tik HUANG/Shawn HU

3. Itis recommended to choose MCU GPIO pins with a default low level to control the module's PWRKEY and RESET_N pins. Ensure that the load capacitance on these pins does not exceed 10 nF.

T



Power Supply Design

DC-DC Application VBAT Design

When the input voltage is above 7.0 V, use a DC-DC converter to convert the high input voltage to 5.0 V, and then use
LDOs to convert it to 3.8 V, 3.3 V and 1.8 V to power the module, analog switch, audio PA, GNSS antenna and Codec.

{—> VBAT_MODULE

€.9.DC 12V Input | popc | DC 5V Output | | poq| _DC 3.8 V Output EC800K&EGB00K Series

f\ D001 Cos01]

1000F ] Close to VBAT pins.
SGM44600YTQ16/TR

DC 3.8 V Output

Cs81228

T™M8211

AVDD_3V3
NOTE:

D03 DVDD_1V8 1. The power supply for the module should be capable of supplying a minimum current of 2.0 A.
2. The width of VBAT trace should be at least 2 mm.

GNSS_VDD_3V3 i i i i
LDO4 GNSS Antenna 3. The recommended operating voltage range for VBAT is 3.4 V to 4.3 V, with a typical value of 3.8 V.

4. It is recommended to reserve a 0 Q resistor (minimum package size: R-0603) near the VBAT pins for future debugging purposes.

NOTE:
Only EG800K-CN supports GNSS function.

LDO Application Power Supply for Codec

U0502
SGM2019-ADJYNSG/TR

AVDD_3V3 = 1.207 x (1 + R0507 / R0508) = 3.3 \V

AVDD_3V3
R0507

cost1|  cis12 4 - cos13 | cost4 | cos1s

1w | 100nE DTCO43ZEBTL a7uF _|_100nF _| 33pF

I Qo502

When the input voltage is below 7.0 V, use an LDO to convert the input voltage to 3.8 V.

VBAT = (R0503 / R0504 + 1) x 1.24 =3.88 V

N
. . [4] CODEC_POWER_EN ) L
RO503 = DVDD_1V8
©0507 C0508 Co509 C0510 \
1 5 !

100K +/-1%

4700F 100nF ] / U0503
RO504 SGM2019-ADJYNSG/TR

47K +11%

DVDD_1V8 = 1.207 x (1 + R0511 /R0512) = 1.8 \V

Qosot

DVDD_1v8
coste costs | coste | coszo
DTCO43ZEBTL - oF | 47uF _| 100nF _| 33pF

NOTE:

The recommended load current should exceed 10 mA.
NOTE:

1. VDD_EXT and CODEC_POWER_EN are used to turn on/off DVDD_1V8 and AVDD_3V3 respectively.
2. To ensure proper functioning of the audio codec, adhere to the following power-up/down sequences:

Power-up sequence: power on DVDD_1V8 first, followed by AVDD_3V3.

Power-down sequence: power off AVDD_3V3 first, followed by DVDD_1V8.

Quectel Wireless Solutions
PROJECT
EC800K&EGB00K Series QuecOpen
DRAWN BY 'CHECKED BY
Kelly WANG/Stefan FAN Tik HUANG/Shawn HU
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USIM Interface Design

Single USIM Interface Design

USIM_VDD  VDD_EXT USIM_)

©0601] | 100nF
40601

[36] USIM_RST R0603[T—T}0R
RO604T—T} OR
PRESENCE 7 1

[36] USIM_CLK

USIM Card Connector

[3] USIM_DET

RO605 (7T} OR
X U0601

[3.6] USIM_DATA &

NOTE:
1. Itis recommended to use U0601 for effective ESD protection with a parasitic capacitance below 15 pF.
2. For USIM_DATA, it is recommended to add a 15 kQ pull-up resistor R0601 near the USIM card connector

to improve the anti-jamming capability of the USIM card.
3. R0603-R0605 are used for debugging, and C0602—-C0604 are used for filtering out RF interference.

4. The capacitance of C0601 should be less than 1 pF and it should be placed close to the USIM card connector.

Dual USIM Interface Design (SGM44600YTQ16/TR)

6] USIM2_RST
[36] USIM RST pp—mr——————————
L 6] USIM2_RST, ROGI0TT}0R
6] USIM2_CLK RO TR 2
8 7
PRESENCE 7 1
USIM Card Connector ==

USIM1_vDD
6] USIM1_RST, ROGOZ (T TR
R0608 ED OR
2 PRESENCE

[6] USIM1_CLK

USIM Card Connector

6] USIM2_DATAKK ROG12 TR
[ | U0604

H2 & usimvop
6] USIM1_DATACO>—R0802 08
X | uoeos

1
uosoz H & usimz_vop

[6] UsIM1_RsT <&
[3] USIM_SW_CTRU—— 2|

61 Usivz oLk <& 3 SGM44600YTQIBITR 10

[3.6] USIM_CLK Y———] Fe > USIMI_DATA [6]

L& USIM_DATA [3.6]

> USIM2_DATA [6]

[6] USIM1_CLK!

NOTE:
1. Itis recommended to use U0603 and U0604 for effective ESD protection with a parasitic capacitance below 15 pF.

For USIM1_DATA and USIM2_DATA, it is recommended to add 15 kQ pull-up resistors R0606 and R0613 respectively

2.
near the USIM card connector to improve the anti-jamming capability of the USIM card.
Quectel Wireless Solutions

. R0607-R0612 are used for debugging, and C0607-C0612 are used for filtering out RF interference.
The capacitance of C0606 and C0613 should be less than 1 pF and they should be placed close to the USIM card connector.
If dual USIM card function is required, the analog switch must be added for your design, and the module does not support USIM card hot-plug detect function in such case.
PROJECT
ECB00K&EGB00K Series QuecOpen
DRAWN BY CHECKED BY
Tik HUANG/Shawn HU

Kelly WANG/Stefan FAN
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UART Interface Design

UART Level-shifting Circuit - Transistor Solution

VDD_EXT VDD_EXT VDD_MCU VDD_EXT

[4.7] TXD_MCU . MAIN_RXD [3,7] [4.7] RXD_MCU . MAIN_TXD [3,7]
Qo701 2SC4617TLQ 25C4617TLQ Q702

UART Level-shifting Circuit - IC Solution

i STRRY05 51K _R0706
’—DZD—U“
i 100nF | |_co7o3 1 2 100nF | | coros .

VDD_EXT VDD_MCU

[3] MAIN_DCD DCD_MCU [4]

»
»

[8.7] MAIN_TXD RXD_MCU [47]
(8.7] MAIN_RXD  K—————————————————— 5 TXD_MCU [4,7]
3] MAIN_RI He o S RimoUn
8 MANDOTR  — T DTR_MCU [4]
[3] MAIN_CTS 8 P S cTsmou
18 MANRTS (———————————— 9 RTS_MCU [4]

oo Ext 10K__R0707

120K_R0708
TXSO108EPWR

NOTE:
1. There are two level-shifting solutions: transistor solution and IC solution, and it is recommended to select the latter one.

2. The power supply of TXS0108EPWR's VCCA should not exceed that of VCCB. For more information, see the datasheet of TXS0108EPWR.

3. The transistor solution is not suitable for applications with high baud rates ing 460 kbps. The i C0701 and C0702 of 1 nF can improve the signal quality.
4. MAIN_RTS and MAIN_DTR's level-shifting circuits are similar to that of the MAIN_RXD.
MAIN_CTS, MAIN_RI and MAIN_DCD's level-shifting circuits are similar to that of the MAIN_TXD.

5. Only EC800K-CN and EG800K-EU support auxiliary UART function. Quectel Wireless Solutions

6. To increase the stability of UART communication, it is recommended to add UART hardware flow control design. PROJECT

ECB00K&EGBOOK Series QuecOpen

DRAWN BY CHECKED BY
Kelly WANG/Stefan FAN Tik HUANG/Shawn HU
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LCM Interface Design

3] PWM)

Qo801
TCO4BZEBTL pogos s1r

ROB0Z OR
T

Enam 0802 Eusoa Enam

2uF R2uF  [100nF [100nF o801

40510W90-26N-SHL2ETBR

[3] LCD_SPI_CLK

R OR
[3] LCD_SPI_RS LCD_RST [3]

LCD_SPI_DOUT [3]

NM 33;»1 }cosne
NM 33| | C0807

NM 33pH  |C0808

NOTE:

1. Itis recommended to design LCM power supply by yourself.

2. To avoid abnormal LCD display caused by power fluctuation, it is recommended to mount filter capacitors.
3. Reserve 33 pF capacitors for the signal pins for debugging.

4. The LED-A backlight power supply should be designed by yourself. Select an appropriate resistor (R0801)

based on the rated current of the digital transistor and the LED-A voltage value.
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Antenna Interface Design

U001
SGM2019-ADJYNSGITR

5

GNSS Active Antenna Power Supply

GNSS_VDD_3V3 = 1.207 x (1 + R0902 / R0903) = 3.3 V

co901|  Cogoz
1k _|_ 100nE DTCO43ZEBTL

| Qogo1

[4] GNSS_ANT_EN ) = owD_1ve

o
H
5

R0902
4_73.2K+/-1% C0903 | co904 | Cogos
47uF 100nF _|_33pF

GNSS_VDD_3v3

NOTE:
. Only EG800K-CN supports GNSS function.

. For active antennas, select an external LDO according to the active antenna types. For passive antennas, the VDD circuit is not necessary.

. L0901, R0905, C0908 are recommended to be placed close to the RF traces during layout.

. The junction capacitance of the ESD protection component on the antenna interface is recommended to be less than 0.05 pF.

. Reserve a lN-type matching circuit at antenna interface.

. The single-ended impedance of the RF antenna is 50 Q, and length should be minimized.

. The external active antenna power supply voltage range is 2.8 V to 4.3 V, with a typical value of 3.3 V.

The power supply voltage can be designed according to the power supply requirements of the selected active antenna.

. Wi-Fi Scan function is optional for ECB00K-CN, and the function is supported by EG800K-CN, while EG800K-EU does not support the function.

Wi-Fi Scan function shares the same antenna interface with main antenna, thus the two functions cannot be used at the same time.

LTE/Wi-Fi Scan Antenna Design

» ANT_MAIN (3]

GNSS Antenna Design

C0908

100nF +/-10% 10V

R0905
10R +/-5% 1/16W

L0901
470H +/-5%

100pF +/-5% 50V

NT_GNSS [3]
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Bl sPics HP—— TS

[3] SPI1_DOUT ) $ DI/IO_0/SI/SI00
[3] SPI1_DIN &&————————" DO/IG_1/S0/SIO1

VDD_EXT

SPI Design

3 Whiie 2/5i63

HOLD/RESET/IO_3/S103

XM25QUB4BWIQ

47K +1-5% 1/16W.

100nF +/-10% 16V

e KSsPHCK [
8

VDD_EXT
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Bluetooth Interface Design

47K R1103

47K R1104

> BT_12C_SDA [3,11]

LK sTicscL 311

3] BT_UART_TXD

5> BT_HOST_WK_INT [3]

BT_UART_CTS [3]

[3] BT_UART_RXD

BT_UART_RTS [3]

30
29

PCM_DOUT
PCM_DIN
PCM_CLK
21 pom_syne
18] HOST_BT_WK)»—————————— 8 05
‘\H—i MODEO
7 moe1

13) BTRST >——————— B wReser

HOST_WAKE

U101
ASRS801

FM_IP

E
O e

19
AVDD_BT e AVDD_1V8_BT
18

c1104

10pF C1115  10pF

RF

1
o EN Il —— (BTLDOEN [3]

[11] BT_CLK 32K
[3.11] BT_I2C_SDA

[3,11] BT_I2C_SCL

———\V s R\
L & AvoD_1vBFM

[11] BT_CLK_26M

DVDD_1v2

NM NM

. 11
1
cwwgJ— c1119

AVDD_1v8

TCXO 26MHz +/-10ppr

X1101

BT_CLK_26M [11]

BT_CLK_32K [11]

AVDD_1v8

NOTE:

TCXO 32kHz +/-10ppm

26 MHz and 32 kHz oscillators are recommended to be used and you need to design power supply circuits on your own.

c1111 _lcror _|c1io3

TTH00pF TT470nF [ TuF

c1120 _lci1io _|cie

“Ttoopr ~TaronF uF

NOTE:

VDD_1V2

\VDD_1V8_FM

c1122 _|c12 _|c1113

TTH00pF TT470nF [ 1uF

c1102 _lc1os _|ctio7

“Ttoopr ~TaronF uF

\VDD_1v8

VDD_1V8_BT

Design the 1.8 V power supply (AVDD_1V8) for the Bluetooth chip to provide the required voltage for its operation.

The remaining three power supply pins (DVDD_1V2, AVDD_1V8_FM, and AVDD_1V8_BT) are internal power supply pins

of the chip to be connected to external filter capacitors.
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Matrix Keypad Interface Design

[3] KP_MKIN[1] [3] KP_MKIN[2] [3] KP_MKIN[3]

'QQ—U“

[3] KP_MKOUT[1]

[3] KP_MKOUT[2]

[3] KP_MKOUT[3]

[3,16] USB_BOOT/KP_MKOUT4]
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Audio Codec Design (ES8311)

1
R130 .

1301 [£1302[C1303

100nF]

ES8311 (Codec)

1308 [£1309[C1310 13111312 C1313

F fuF fioonF fiuF ~fr7uF

D AGND AGND

DVDD_1v8 <———{T T} T

R1302 oR

[3] CODEC_[2S_CLK >}
R1303 R

3] CODEC_125_SYNC Sy [T}

R1304 O0R
[3] CODEC_I2S_DIN
R1305 R

[3] CODEC_125_DOUT Jp————]

I

M

1304 1305\91305%1307

M|

[3] CODEC_I2C_SCL
[3] CODEC_I2C_SDA <

DVDD_1v8

R1308  R1309
47K NM_10)

NOTE:

DVDD
PVDD.

DGND

MCLK

U1301
SCLK/DMIC_SCL Eseant

LRCK.
ASDOUT
DSDIN

CeLK.
CDATA
CE

MIC1PIDMIC_SDA

MICIN [——

1316 | 1uF
1 1 SPK_N [14,15]

1317 | 1uF
1 1 SPK_P [14,15]

OR R-0805

1. When connected to the ES8311, the audio only supports downlink output, and does not support uplink input.

2. Differentiate between analog ground and digital ground. Analog ground should have a direct via to digital GND through a 0 Q resistor (R-0805).
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Audio Interface Desi

TM8211 (DAC)

[
INM_33pF +/-5% 50V
[

INM_10pF +/-5% 50V

)

c1407
pF +/-5% 50V

INM_33pF +/-5% 50V

INM_10f

1 NM_10K +/-5% 1/16W
(3] DAC_128 CLK  Yp—— 1|

[3] DAC_I2S_ SYNC Yp— 2|
10K +-5% 1/16W
[8] DAC_I25_DOUT Yy 2| SPK_N [13,14,15]

4 10R +/-5% 1116W.
i \}7 T AVDD_3v3

T™MB211

SPK_P [13,14,15]

NM_33pF +/-5% 50V
100nF +/-10% 16V

47UF +1-20% 6.3V

NOTE:
TM8211 circuit design only supports single-end audio output.

PWM (RC Filter Circuit)

R1404 R1405 Bt
18] SPLDOUT_PWM

SPK_N [13,14,15]
OR +/-5% 1/16W 10K +/-5% 1/16W. 1200@100MHz DCR=0.180 400mA

C1408 C1409

NM_10nF +/-10% 16V 1.0nF +/-10% 50V

R1406
[3] SPI_CLK_PWM T

T Tt SPK_P [13,14,15]
OR +/-5% 1/16W 10K +-5% 116W 1200@100MHz DCR=0.180 400mA
c1410 cia1t

NM_10nF +/-10% 16V 1.0nF +/-10% 50V

R1407
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Analog Audio Design (Audio Power Amplifier)

C1507 | C1509

3pF | 10pF

6000@100MHz
—— B1502

S
e

[3] AUDIO_PA_EN - SO -
R1506 7 I
75K +/-1% 1/16W
6

c1501
T +-10% 16V
R1501 OR +/-6% 1/16W 4
B1501
T
6000@100MHz B150:

[13,14] SPK_P Tt
5
R1502 OR +-5% 1/16W 6000@100MHz
T T C1505 1506

[13,14] SPK_N
clso2 cssi1228
10pF B3pF 33pF | 10pF

}_<
}_<

e

C1508 | C1510

R1507
AT0F 0% 1oy | 75K 1% 116W

10UF +/-20% 10V
100nF +/-10% 16V

NM_OR +/-5% 1/16W

The gain of audio power amplifier = 2 x 150 kQ /R1506

ES8311 | TMB211

0R NM

0R 0R

NM

NM

NOTE:
. SPK_P and SPK_N channels are differential output channels intended for connecting to an external audio power amplifier.

To eliminate Pop noise, it is recommended to utilize MAIN_DCD of the module as the control signal for the audio power amplifier's enable pin.

For more information about AUDIO_PA_EN, please contact Quectel Technical Support.
. The type of power amplifier in this design is for reference only. Select the appropriate audio power amplifier according to your actual needs.

When designing the layout, ensure that filter capacitors and ESD protection components are placed close to the loudspeaker to filter out interference and provide adequate protection.
. The selection of ESD protection components should consider the output voltage range of the audio power amplifier.

Ensure that the output voltage of the amplifier remains within the maximum reverse working voltage range of the selected ESD protection components under normal operating conditions.

This precaution helps prevent damage to the ESD protection components.

. R1506 and R1507 resistors are used to adjust the audio PA gain which is recommended not exceeding 10 times.
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Other Designs

Indicators

R0

R1601
22K

Q1601
[3] STATUS ) DTCO43ZEBTL [3] NET_STATUS),

NOTE:

1. For more details about STATUS and NET_STATUS, see the hardware design document of the module.
2. To minimize the module's power consumption during the sleep mode of your device, replace the power supply (VBAT)

of the STATUS and NET_STATUS indicators with externally controllable sources and turn off the indicators when the module is in sleep mode.

e

Q1602
DTC043ZEBTL

Reserved Test Points

PWRKEY [3.4]

USB_VBUS

USB_DP_TEST [3]

USB_DM_TEST [3]

DBG_RXD [3]

DBG_TXD [3]

RESET_N [34]

VDD_EXT

T-PIN-1x10

NOTE:

1. Test points for both USB and debug UART interfaces are reserved for capturing logs.

2. Test points for USB interface can also be reserved for firmware upgrade.

3. The junction capacitance of the ESD protection components on USB data traces should be less than 2 pF.
4. The debug UART interface supports a 1.8 V power domain.

If your application operates at 3.3 V, use a voltage-level translator.

USB_BOOT Interface

J1602
T-PIN-1X2

47K R1603 \

USB_BOOT/KP_MKOUTI4] [3,12]

NOTE:
1. Make sure to reserve the USB_BOOT interface design and it is recommended to reserve a test point for this pin.

2. Before turning on the module, pull USB_BOOT/KP_MKOUT[4] down to GND to activate the forced download mode.
This mode enables firmware upgrades via the USB interface.

3. The 6.0 and above version of QFlash tool must be used for firmware upgrades.
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