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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. 2023. All rights reserved.
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About the Document

Revision History

Version Date Author Description
- 2022-06-09 Shiye ZHU Creation of the document
1.0 2022-07-26 Shiye ZHU First official release

1. Changed the required current of the module from
3.0At0 2.8 A(Sheets 1 & 2 & 5).

1. Added the Notes 5 & 6 (Sheet 3).

2. Added reference design of WLAN interface
(Sheets 3, 20, 21 and 22).

3. Changed the wakeup pin of WAKE_UP_MCU from

1.1 2023-06-01 Coco CHEN WAKEUP_IN to MAIN_DTR (Sheet 4).

4. Updated the power supply design for SD card,
SLIC, WLAN and Ethernet PHY's (Sheet 5).

5. Added two resistors R0807 and R0808 in UART
Level-shifting Circuit — IC solution (Sheet 8).

6. Deleted the triode in the STATUS indicator design
(Sheet 23).

2. Deleted resistor R1401 on VDD _3V3 trace (Sheet
14).

3. Updated the resistance of R1910 in SLIC design to
3.9 K and added related note (Sheet 19).

1.2 2023-08-02 Julian TANG
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1 Reference Design

1.1. Introduction

This document provides the reference design for Quectel EC200A series QuecOpen® module, including
block diagrams of power supply and module design, analog audio, UART, (U)SIM, RGMII/RMII, SD card
interfaces, etc.

1.2. Schematics

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

EC200A Series

Transistor

Circuit

12-bit ADC
0-VBAT_BB

3.3/11.8V

Level-shifting Circuit

NOTE:

PWRKEY

RESET N

MAIN_DTR

W_DISABLE#

AP_READY

ADCO
ADC1

MAIN UART

ANT_MAIN
ANT_DRX
12C

PCM

GPIO
SPI

SPK
MIC

RGMII/RMII

(U)SIM
SD SDIO
WLAN SDIO

VDD_EXT
USB_BOOT

Debug UART
PWRKEY
VBAT

UsB

STATUS
NET_STATUS

VBAT BB
VBAT RF

Main Antenna

Rx-diversity Antenna

ALC5616
or
NAU88C10YG

Headset
or
Handset

SILC

Handset

Microphone

1000/100 Mbps Ethernet PHYs

(U)SIM Card

SD Card

WLAN

4‘:‘7

3.8V@28A

Status Indication

Download
Control

Test Points

>VBAT

1. A level-shifting circuit or a voltage-level translator TXS0108EPWR provided by Texas Instruments is recommended.
2. The power supply should be able to provide sufficient current of at least 2.8 A for the module.
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Power System Block Diagram

E.g. DC 12 V Input DC 5 V Output DC38V@28A USIM VDD
VBAT EN MIC29302WU EC200A Series =

EN

USB_VBUS

MOS ON/OFF

VBUS_CTRL

SGM2019-ADJYN5G/TR

CODEC_POWER EN | __

Codec
ALC5616

or
NAUBBC10YG
SGM2019-ADJYN5G/TR ‘

VDD _EXT e

MIC29302WU

VDD_EXT
——  EN

Ethernet PHYs

DC33V

MOS ON/OFF
EN

WLAN_PWR_EN

DC33V@O08A

MOS ON/OFF

EN

SD_PWR_EN
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Module Interface

MAIN_C BT T}
MAIN_RTS»——ROM2T o
AN TXO RO T

MAIN_RXD, BOMAT T}

U03018

UsB_DP_TEST{C) 0301 SR

1 2
Loson| ==
P Pl Y

CMAIN_DTR  [4,8]

4] UsB_DPK

4] USB_DMK

'DLMONSN9O00HY28
R0302|

[23] usB_bM_TESTC) NoR

UsB_VBUS

114
13
72
7
70
69
2
67
66

USB_DM
USB_DP

USB_VBUS
MAIN_RXD
MAIN_TXD
MAIN_DTR
RESERVED9

RESERVED11
RESERVED10

(7] SLIC_INT GPIO1 GND12

[4] AP_READY = GPIO2 GND11

[10] AUDIO_PA E GPIO3 GND10

(4] W_DISABL o GPIO4 GND9

[17) SLIC_RESETK— I GPIOS GND8
EC200A_QuecOpen

[23] NET_STATU! NET_STATUS ANT_MAIN DANT_MAIN

VDD_EXT GND7

RESERVED1 GRFC1

RESERVED2 GRFC2

GND1 U0301A RESERVEDG

GND2 EC200A_QuecOpen GND6 [15.16]  RGMIVRMII_RX_1 $p————————3 ramirmi_RX_1 RGMIIRX 2 2 (CROMILRX 2 [16]
\JSIN\J.‘,NLMH—'0 USIM_GND anco 2 [15.16]  RGMI/RMII_CTL_RXY>————————2f RGMIVRMILCTL_RX RGMILTX 2 20— S>RamITX 2 [16]

23] 086 RO b6 RiD ADG1 [15.16]  RGMIVRMI_CLKY>———— 75 | RamiyRMiCLK RGMIIRMIL_CTL_TX {21 S>RGMIRMI_CTL_TX _[15.16]

12
123 DBG_TXDKK DBG_TXD RESERVEDS [15.16]  RGMIVRMII_RX_0 S >———————— T | panymmil_Rx_0 ROMILRX_3 F2——————((RGMILRX 3 [16]
13 - -
7] USIM_DET))—————————————— usIM_DET 12C_SDA  Codec_12C_SDA [11.12) [15,16]  RGMIIRMIL_TX_0 ————————7{ RamiyRuiTX 0 RGMILCK_TX -8 S>RGMILCK_TX  [16]
N - -
<~ 1]
USIM_VDD USIM_vDD 126_scL odec_l2C_SCL [11,12) [15,16]  RGMIIRMI_TX 1K 78§ RGMIVRMILTX 1 Romi_TX 3 22 S>RGMITX 3 [16]
{71 USIM_DATAGO>————————— 18 1 iy paTA SPLOLK PICLK [17,18]

16
[7] USIM_CLK——————————" USIM_CLK SPI_DIN SPIDIN  [17,18) EC200A_QuecOpen

M usim RSTK—————————————T ysim_RsT sPI_ouT PI_DOUT  [17.18]

18

U0301C.

RESERVED3 SPI_CS |L.Cs [17.18]

SD_SDIO_DATA3

RESERVED4.
SD_DET
PCM_DIN
PCM_CLK
SD_SDIO_DATA2
SD_SDIO_DATA1
SD_SDIO_DATAQ
SD_SDIO_CLK
SD_SDIO_CMD
SD_SDIO_VDD
ANT_DRX

GNDS

2
2
2
25
27
28
29
30
31
33
)
35
36

U0301D.

RESERVED12 WLAN_SDIO_DATA3 > WLAN_SDIO_DATA3  [20,22]

USB_BOOT) + NOTE 4

[20.22] WLAN_SLP_CLK {{——————————— WLAN_SLP_CLK WLAN_SDIO_DATA2 > WLAN_SDIO_DATA2  [20,22]

4.23 "1 115.16]  RGMIVRMII_RST_N<GH RGMI/RMII_RST_N WLAN_SDIO_DATA1 > WLAN_SDIO_DATA1 [20,22]

[14]  SD_DET, M P )
[15.16]  RGMII/RMII_INT Y>————————————=" RGMI/RMII_INT WLAN_SDIO_DATAO > WLAN_SDIO_DATAO _ [20,22]

11516 RGMIIRMII_MD_I0<O>——————————21 rawmiyrmi_MD_10 WLAN_SDIO_CLK f“"““a:nf» WLAN_SDIO_CLK  [2022]
(15,161 RGMIVRMII_MD_CLK(K————————————22 1 RamiRui_MD_CLK WLAN_SDIO_CMD - STWUAN S6i0 Ghib 7038
19.10] Module_SPK_N———————————123 [ gy WA wake (1 CwiAN WAKE [2022]
19.10] Module_SPK_PL—————————— 2 s p WLAN EN 82— S WIANEN  [2022]
9] Module_MIC_P3— 125 ] MiC_P RESERVED15 [——
9] Module_MIC_NYp—— 126 ] MIC_N RESERVED14 [———
[2022]  WLAN_PWR_ENC————————— 271\ an pwR_EN GPIO8 M{EDOR—«USBJD “

—128 ] reservents micBiAs 40— >Modue_MIC_BIAS

&
&
<&
<
<&
K
<3

&
P

»

PCM_DIN]
PCM_DOUT:
PCM_SYNC

PCM_CLK:

SD_SDIO_DATAQ

ANT_DRX

sD_spIo_cLk <K

SD_SDIO_CMD
SD_SDIO_VDD

SD_SDIO_DATA3

SD_SDIO_DATA2
SD_SDIO_DATA1!

12,17,18]
[11,12,17,18]
[11,12,17,18]
12,17,18]
4
4
4
4]
4
14

EC200A_QuecOpen

NOTE:

. All GND pins should be connected to the ground, and keep unused and RESERVED pins unconnected. Ensure there is a complete reference ground plane

below the module,and the ground plane is as close as possible to the layer where the module is located.
. A common mode choke L0301 is recommended to be added in series between the module and your MCU in order to suppress EMI spurious

transmission, and it should be placed close to the module. Meanwhile, it is recommended to reserve the test points for upgrading the firmware over

USB interface and minimize the extra stubs of the trace. The R0301 and R0302 resistors should be placed close to the module to ensure the integrity of USB signal.
. Pins are multiplexed with alternate function, and 0 Q resistors are connected in series for the selection of functions in compatible design.

. USB_BOOT and RGMII/RMII_RST_N cannot be pulled up to high level before the module is turned on.

. In order to improve the signal quality, the WLAN_SDIO_CLK signal trace needs to be connected with 15-24 Q resistor in series near the module,
and the distance from the WLAN_SDIO_CLK pin to the resistor needs to be less than 5 mm.

. To avoid the jitter of bus, pull-up resistors R0319-R0323 are needed to be added to SDIO bus. VDD_EXT should be used as the pull-up power.
The resistance of these resistors are among 10-100 kQ and not mounted by default.
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MCU Interface

Itis used to turn on/off the module. Itis used to reset the module.

[3.23] = €]

ON/OFF_MCU}} @ ) DTCO43ZEBTL

XD_MCU

RXD_MCU

cTS_Mcu

TS_MCU (8]

RI_MCU 8]

DCD_MCU

DTR_MCU
Itis used to wake up the module. Itis used to set the module to the airplane mode.

USB_VBUS USB_VBUS

UsB_D+ pUSB_DP > MAIN_DTR  [3,8] £ SW_DISABLE# (3]

UsB_D- DUSB_DM

UsB_Ip UsBID 3] [ WAKEUP_IN_MCUD DTCO43ZEBTL [4] W_DISABLE_MCU )

GPIOO1 T_EN [5]

GPIOD2 US_CTRL 4]

GPIO03 ODEC_POWER_EN  [5]

GPI004 SONIOFF_MCU  [4)

VDD_EXT VDD_EXT

GPIODS T_MCU 4]

GPIO0S UP_IN_MCU  [4] )
X ‘ USB_VBUS
GPIOOT /_DISABLE_MCU  [4] DRmoz Co404
nF

47K

K
GPIO08. EEP_STATUS_MCU [4]

GPIO09 D_PWR_EN [14]

a

GPIO10

AP_READY . 3 (Q 2 SLEEP_STATUS_MCU [4]

GPIO11 ©l

Qo406 E
GPIO12 25C4617

DTCO43ZEBTL
GPIO13,

NOTE:

1. U0401 represents your MCU. The power domain of GPIO interfaces of the module is 1.8 V. If the GPIO interfaces of U0401 is also 1.8 V, then the related level-shifting circuit is not needed.

2. The USB interface of the module serves as a host device or slave device and supports full-speed and high-speed modes of USB 2.0. If you need to use OTG function,
itis necessary to distinguish whether the USB is in master mode or slave mode by the level change of the USB_ID pin. The USB_VBUS pin of the module should be powered by an external power system for USB detection,
and VBUS_CTRL is used to turn on/off the USB_VBUS power supply.

3. Itis recommended to select GPIO pins which are at low level by default as the control pins for PWRKEY and RESET_N of the module.
Ensure that the load capacitance on PWRKEY and RESET_N pins does not exceed 10 nF.
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Power Supply Design

DC-DC Application

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, audio PA, Ethernet PHYs,
SLIC, WLAN, SD card and Codec.

The supply current of the module must be of at least 2.8 A.

e.9. DC 12V Input| pc_pc | DC 5V Outp - DC 3.8 V Output _

SD Card

002 DC 3.3 V Output sLIc
[ I— WLAN
Ethernet PHYs

DC 3.3 V Output

LDO3

DC 1.8 V Output
LDO4 utp
[

LDO Application

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

U0501
MIC29302WU

VBAT = (R0501 / R0504 + 1) x 1.24 =3.88 V

1
rosor 0511 Co512

100K +/-1%
470ul

RO504
47K +11%

Qo501
DTCO43ZEBTL

NOTE:
The recommended load current is greater than 10 mA.

Power Supply for SD Card, SLIC, WLAN and Ethernet PHYJ

U0504
MIC29302WU

VDD_3V3 = (R0513/R0515 + 1) x 1.24 =33V
C0523 Co524 RO513 cusziL J£0525 /

4700F 100nF
! RO515

47K +1-1%

VDD_EXT:

The recommended load current is greater than 10 mA.

VBAT Design

veat s Close to VBAT_BB pins.

vear re Close to VBAT_RF pins.

E \ D0501 _ [cos02 _|cosos_|cosos _|cosos_|cosos_[coso7 _|cosos
s

[toonF "TaseF ~[10pF " [100uF [100nF [33pF [10pF

NOTE:
1. The power supply should be able to provide sufficient current of at least 2.8 A for the module.
. VBAT should be routed in star configuration to VBAT_BB and VBAT_RF pins.

. The width of VBAT_BB trace should not be less than 1 mm; and the width of VBAT_RF trace should not be less than 2 mm.

. The recommended operating voltage of VBAT is 3.4-4.5 V.

Power Supply for Codec

U002
SGM2019-ADJYNSGITR

CVDD_3V3=1.207 x (1 + R0505 / R0507) = 3.3 V

CVDD_3v3
costs | coste | cosi7
4.70F 1000F _|_33pF

_lcos1a _|costa
u [oonF

RO507|
422K +1-1%

CODEC_POWER_EN )

U003
SGM2019-ADJYNSGITR

VDD_1V8=1.207 x (1 + R0509 / R0511) = 1.8 V

VDD_1v8
R0509
cos18 4 X cos20 | coszt | cosz2
W _| 4.70F 1000F _|_33pF
VDD_EXT-

NOTE:
1.VDD_EXT and CODEC_POWER_EN are used to turn on/off VDD_1V8 and CVDD_3V3 respectively.
2.The following power-up/down sequences should be followed to ensure the audio codec works normally.
Power-up sequence: power up VDD_1V8 first, and then CVDD_3V3.
Power-down sequence: power down CVDD_3V3 first, and then VDD_1V8.
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Antenna Interface Design

Main Antenna

RF Interface

Jos01

> ANT_MAIN  [3]

Rx-diversity Antenna

RF Interface
Jos02

ANT_DRX  [3]

NOTE:

It is highly recommended to reserve a I type circuit for main and Rx-diversity antennas for future debugging.
The impedance of the RF signal traces must be controlled as 50 Q when routing.
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(U)SIM Interface Design

USIM_VDD  VDD_EXT USIM_vDD

co701 } } 100nF

[3] USIM_RST. RO703[T—T}0R
[3] USIM_CLK] ROTO4T—T}OR

[3] USIM_DET: 8 presENCE

(U)SIM Card Connector

[
BERRE

ESD Array

[3] USIM_DATAK ROTOST—T}OR

NOTE:

1. U0701 is recommended to be used to offer good ESD protection, and the parasitic capacitance should not be more than 15 pF.
2. The pull-up resistor R0701 can improve anti-jamming capability, and should be placed close to the (U)SIM card connector.

3. Connect 0 Q resistors R0703-R0705 in series between the module and (U)SIM card for debugging, and capacitors C0702-C0704 can be used to filter out RF interference.

4. C0701's capacitance should be less than 1 pF and it should be placed close to the (U)SIM card connector.

5. The GND of the (U)SIM card connector is recommended to be connected to the module's USIM_GND. In addition,
USIM_GND can also be connected to the GND of your PCB directly if the PCB's GND is complete.

6. For more information about the layout of (U)SIM interface, please refer to Quectel EC200A_Series_QuecOpen_Hardware_Design.
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UART Interface Design

4.8

TXD_MCU

UART Level-shifting Circuit - Transistor Solution

VDD_EXT  VDD_EXT

RO801
47K

MAIN_RXD  [3.8]
Qo801 2SC4617TLQ

VDD_MCU VDD_EXT

R0804
47K

[48]  RXD_MCU
Qo802 25C4617TLQ

MAIN_TXD [3.8]

UART Level-shifting Circuit - IC Solution

Ro80s _| cosoa

[38] MAIN_DCOYy——— 3
38 MAIN_TXOp——————————————4 |
[3,8]  MAIN_RXOK———————— 5

(3] MAN Rp———————— 8|
[34] MAIN_DTRC u

(3 MAN CTSH—— 8|

(] MANRTSG— 9|

51K 100nF
20
19 VDD_MCU

18 >»DCo_Mcu
- D> RXD_MCU
B — R
15 > RI_MCU
e &DTRMCU
= 3 cTs_mcu
HZ— «KrTs.mcu

ﬂ—“\‘

VDD_ExT<—R0805| 10 10
1 [|—Rosoey
120K

TXSO108EPWR

NOTE:

1. There are two level shifting solutions: transistor solution and IC solution, and the latter one is recommended.
2. The power supply of TXS0108EPWR's VCCA should not exceed that of VCCB. For more information, please refer to the datasheet of TXS0108EPWR.

3. The transistor solution is not applicable for applications with baud rates exceeding 460 kbps. The capacitors C0801 and C0802 of 1 nF can improve the signal quality.

4. MAIN_RTS and MAIN_DTR transistor circuits are similar to that of the MAIN_RXD interface.
MAIN_CTS, MAIN_RI and MAIN_DCD transistor circuits are similar to that of the MAIN_TXD interface.
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Analog Audio Design

Microphone Bias Circuit

Module_MIC_BIAS

Jfj-Cozet
100nF

[3] Module_MIC_R(— ?gsgi } MICP  [9]

cogo4] |
100nF] [

[3] Module_MIC_t MICN (9]

Microphone Application Handset Application

+

SD

Close to handset

D901 D0902

coeoa} [33pF i

©0907| | 100F

Close to microphone interface B M BO901

co911]

80902 4 Jogo1
HANDSETCON

ESD
[8] Mmict

10pF
80903
[3.10] Module_SPK _| 3

B0904
(3.10]  Module_SPK_N

co913]

10pF |

co921]

mpr} C0917
L. 33pF |coos

10pF

NOTE:

1. Both the MIC and SPK signal traces need to be routed as differential pairs.

2. All MIC and SPK signal traces should be surrounded with ground on the layer and ground planes above and below, and far away from interferences.
3. In the audio design, your can choose either the analog audio or the codec.

4. 10 pF and 33 pF capacitors are used to filter TDD noises.

5. The analog output only drives handset. For larger power loads such as loudspeaker, an audio power amplifier should be added in the design.
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Analog Audio Design (Audio Power Amplifier

[89] Module_SPK_N €1003| | 220nF R1001/T—T}20K 1 . TPAG211AT . B1

GoF 00
6000hm@100MHz
U001 BIOOIAAA
(9] Module_SPK_f Cie0n l l 2200

002 T~
6000hm@100MHz
| c1004] _Jc1oos} _|c1007_[c1o08
[3] AUDIO_PA EN JSHUT_DOWN

G: f
c c
10pF TapF | [Bo0F [10pF
1008 e }iﬂo'ﬁ 2 Bvpass ND_PAD |-

NM-100K -

2
Dioo2  SPK_CON
ESD

81003 VBAT
6000hm@100MHz
[c1010 |c1011 |ct012 |c1013
F ~[33pF ~[220nF [10uF

NOTE:

1. SPK_P and SPK_N are differential output channels that can be used for external audio power amplifier.
Itis recommended to select one pin of the module to control the enable pin of the audio power amplifier to eliminate Pop noise. For more information about AUDIO_PA_EN, please contact Quectel Technical Support.
. The amplifier model in this design is for reference only. Select the audio power amplifier with appropriate power according to actual needs.
. Place filter capacitors and ESD protection components close to the loudspeaker.
. The selection of ESD device is related to the selection of audio power amplifier. Ensure that the output audio voltage of audio power amplifier is
within the maximum reverse working voltage range of ESD device under normal working condition to avoid damage to ESD device.
. R1001 and R1002 can adjust the gain of the power amplifier, please refer to the datasheet of TPA6211A1 for details.
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Audio Codec Design (ALC5616

VDD_1v8

°
2
{IT__T+—=cvpD_3v3
2

R1103 o

_lct104 |C1105 [c1108 1107 |ct10s [c1100  _|c1tio _[cr11s [erine
4.7uF | 100nF | NM-33pF 4.70F [100nF [NM-33pF [ 2.2uF 2.20F [1000F

ALC5616_MICBIAS

R1105]
K

MICBIAS1 14 c1113| [2.20F

INP/IDMC_DAT 13
R1107
15K
12 Ciite| |2.20F
R

[12,13] Codec_MIC_P Y>—RI108[TT} C1117| |2:2uF nop

R ‘
% micN >—BHETT}

[12.13] Codec MIC_N s . B o
R1LO HPO_R TR 1 i i = Codec_SPK_R [12,13]
e Ut101 HPO_L RINZT TR SU20) [ Codec_SPK_L [12,13]

MoLK ALC5616-CGT

R1113 [3.12.17.18] - PCM_DOUT RIS 08 DACDAT LoutuP RUBTTR C”ﬂi im; Codec_SPK_P [12,13]

*® [3.12,17,18]  PCM_DIN R1116 ;71 0R ADCDAT1 LOUTRIN RN R 0‘122\ [FoF Codec_SPK_N [12,13]

[312,17,18]  PCM_CLK R1118/T—10R BCLK1

[3.1217,18]  PCM_SYNC R1119T—T}0R LRCK1 c1123] |2.2uF

0*125‘ ‘ZZuF
[l

C1124 — c1127 —— ——c1128

NM-33pF — NM-33pF NM-33pF
cﬂzs} }4 TuF D

GPIO1/IRQ1

R1120T—T}OR $ Codec_I2C_SDA [3,12]
cvoo_svat— [ J— | R1122;T T} OR Codec_I2C_SCL  [3,12]

— R1123] R1124

o] Jenar 7€ 4T
AWasor)|NM-33F

cuz| |
| T1oonF

R1125 7Ty

O0R R-0805

v
NOTE:

1. ALC5616 power-up sequence: DBVDD/I2C pull-up power/AVDD/DACREF/CPVDD — MICVDD — software initialization.

2. ALC5616 power-down sequence: disable codec function by software — MICVDD — DBVDD/I2C pull-up power/AVDD/DACREF/CPVDD.

3. The module will automatically initialize the codec via 12C interface after it is turned on successfully, so all power supplies for the codec need to be powered on before that.

4. Pay attention to the distinction between analog ground and digital ground. The analog ground and digital ground need to be connected with a 0 Q resistor packaged as R-0805. For more details, please refer to Sheet "Audio Codec Interface Design".
5. For more details, please refer to the datasheet of ALC5616.
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Audio Codec Design (NAU8BC10YG)

Pin Name Voltage Description

NAUBBC10_MICBIAS
VDDA 2536V Analog VDD

VDDD 1.71-36V Digital VDD

R1201
1K

R1203] 101202
1.5K

NM-100pF
[11,13] Codec_MIC_f R'WEDDR C1203| | 1uF

s |
[11,43]  Codec_MIC_t T Tox ci20a] [TuF

CVDD_3v3
VDDSPK 2555V SPK power supply

R1206
1.5K

NAUBBC10_MICBIAS

R1207
K

R1209
CVDD_3v3 vsssPk L0 fgm———————————CodecsPk P [11.13]

SPKOUT+ 5 odec_SPK_N  [11,13]

U120t
NAUBBC10YG MouT >Codec_SPK_R  [11,13]
soio

SCodec_SPK_L [11,13]

SCLK

0uF ~ [100nF  [10uF [ 100nF

VDD_1V8
27K
R1215,

27K

R1216 Gr<O>Codec_l2c_SDA  [3,11]

RIZIT T}r—< Codec 126 SCL [3.11]

R1218; Cc1215 C1216
[3.11,17,18] PCM,DIN(<74D:D22T R1219 5] _1C
[3.11,17,18]  PCM_DOUT} RO} OR  NM-33pF] NM-33pF
[3.11,17,18]  PCM_SYNC S | B
[3,11,17,18]  PCM_CLK R1222(T T}

22R

I

i

[c1217

4deg-AN

Close to the PCM interface of module

c1221] |
| [1o0nF

R1223 [T T}R0805
NOTE: ®
A4

1. The codec should be away from interference sources such as RF and power supplies,
and the codec audio signal should be surrounded with ground as much as possible.
. The voltage of VDDA pin must always be greater than that of VDDD.
. The analog ground and digital ground need to be connected with a 0 Q resistor packaged as R-0805.
For more details, please refer to sheet “Audio Codec Interface Design”.
. For more details, please refer to the datasheet of NAU88C10YG.
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Audio Codec Interface Design

Handset Application

VAN

SD espi Close to handset

D1301 D130:

cma} 10pF. D
cwsm} 33pF D

[1112,13]  Codec_MIC_P. R B1301

[11,12,13] Codec_MIC_N OR AN B1302

[11,12] Codec_SPK_P R B1303

[11,12] Codec_SPK_N R B1304

c1324

I

1nF 2KV C-1206

Headset Application

JAF00-06227-0301

(11,1213 Codec_MIC_| o we O
[11.12] Codec_SPK R 3 RVAUD\OO

[1112] Codec_SPK_L + + * 51 Laupio O

D130, [11,12,13] Codec_MIC_P(—R1303 NM-0R,
R1304 0R oD O

eso DETECT O—/\

I
33pF] |C1314
10pF| [C1315

1
33pF 1316

m
3
8

[

X
X
¢

Closer to Headset

[11,12,13]  Codec_MIC_NK-
1319 |c1320[C1321

R1301/R1303

SR Reboos j I R1302/R1304

1nF 2kV C-1206

NOTE:

. The codec analog output can drive handset and headset. For larger power loads such as loudspeaker, an audio power amplifier should be added in the design.
. In handset applications, both the MIC and SPK signal traces need to be routed as differential pairs.
. In headset applications, route the MIC signal traces as a differential pair.
. All MIC and SPK signal traces should be surrounded with ground on the layer and ground planes above and below, and far away from noises such as clock and DC-DC signals.
. Pay attention to the distinction between analog ground and digital ground. The analog ground and digital ground need to be connected with a 0 Q resistor
packaged as R-0805 (a via directly to main GND).
. You can choose either ALC5616 or NAG88C10YG in audio codec design.

Quectel Wireless Solutions
. C1324 and C1325 capacitors are used for electrostatic protection, and they need to be placed close to D1301, D1302, D1303, D1304 and D1305, D1306, D1307 respectively, FROEST
and connected to the main ground nearby.
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R1402 Cc1401
o

Q1401
S12333CDS-T1-GE3
—

&
Qt402
[4] SD_PWR_EN DTCO43ZEBTL.

c1402 |C1403 |C1404_|C1aos|

[3] SD_SDIO_DATA2 R1408 7T} OR P1-DAT2
[8] SD_SDIO_DATA3< RI410TT}OR P2-CDIDAT3
18] SD_SDIO_CMD< RIS TR Pa-cMD
P4-VDD
(3] SD_SDIO_CLK RII2 T} 2R P5.CLK
P6-VSS
(3] SD_SDIO_DATAO RI4I3TTHOR P7-DATO
18] SD_SDIO_DATA1 RIS THOR PB.DAT!
[3 SD_DET: RUISITTIK DETECTIVE

TF190-006

NOTE:

. The SD_SDIO_VDD can only be used for the pull-up resistor of SDIO bus and its maximum output current is 50 mA.
. The voltage range of SD card power supply VDD is 2.7-3.6 V and a sufficient current of at least 0.8 A should be provided.

. To avoid the jitter of bus, pull-up resistors R1404—R1408 are needed to be added to SDIO bus. SD_SDIO_VDD should be used as the pull-up power.
The resistance of these resistors are among 10-100 kQ and the recommended value is 100 kQ.

. To adjust the signal quality, it is recommended to add resistors R1409-R1414 in series between the module and the SD card connector. The recommended resistance of R1412 is 22 Q and the others is 0 Q.
The bypass capacitors C1406—-C1411 are reserved and not mounted by default.

. To offer good ESD protection, it is recommended to add ESD protective device on SD card pins near the SD card connector with junction capacitance less than 8 pF.
. Keep SDIO signals far away from other sensitive circuits/signals such as RF circuits, analog signals, as well as noisy signals such as clock and DC-DC signals.
. Itis important to route the SDIO signal traces with ground surrounded. The impedance of SDIO data trace is 50 Q (10 %).

. It is recommended to keep the traces of SD_SDIO_CLK, SD_SDIO_DATA[0:3] and SD_SDIO_CMD with equal length (the difference among them is less than 1 mm)
and the total routing length needs to be less than 50 mm.

. Make sure the adjacent trace spacing is twice the trace width and the bus capacitance is less than 15 pF.
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RMII Design (100 Mbps Ethernet

[15] RMI_XTAL1 RMIL_DVDD_3v3

RMII_DVDD_3v3

115] LEDO_ADO K— R T}——9
TR

115] LED1_AD1 <K Ros t
TR

RMILXTAL2 (18]
c1501 C1502

ISDF 13,16] RGMH/RMlLCLx«l15 TXC > RGMIVRMIL_MD_IO  [3,16]
[3.16]  RGMI/RMII_TX 03— 18 { 15 RGMI/RMII_MD_CLK ~ (3,16]
[3.16]  RGMI/RMII_TX_1 Yy f 1)
—2 TXD[2] LEDO/PHYAD(0] LEDO_ADO [15] [15] CLK_MODE )

RMII_DVDD_3V3 —1 TXD[3] LED1/PHYAD[1] LED1_AD1 [15]
RGMIVRMI_CTL_TXpy———————————— 201y ey

[15]  RX_DV )
e —— R LR
TP1501 —=H RxC A—(()) MDI_TRXNO
> RMILRESET N [15] [3.15.16]  RGMIIRMII_RX 0&————————— 9 L pyrygy B R O R

[3.15,16]  RGMII/RMII_RX_1 ————————————— RXD[1] 5—«» MDI_TRXN1 [3.15,16] RGMIVRMII_RX_0 )

(18] RMILINTG——————————————— 11 gyppoyiNT N
15] CLK_MODE pp—— 12 | RXD[3J/CLK_CTL
08 RX PV y———————————rxov RMI_AVDD_3V3  RMII_DVDD_3v3 [3.15.16]  RGMIVRMIL_RX_1 )

[3,15,16] RaMu/RM\LcTLRx«lz CRSICRS_DV

27

coL

R1513 RXER_1
2 RMILAVDDLO_1v2  RMILDVDDLO_1V2
NM-4.7K I - | )

5> RMILINT [15] [8.15,16]  RGMIVRMI_CTL_RX
AVDDL_REG
1151 RMILXTALZY Y3 gl v -

3: DVDDL_REG
[15] RMII_XTALIC—————————————— XTAL_OUT

RMII_DVDD_3V3

VDD_3v3 RMII_PHY_3v3

[15] RMILINT; T LINT [3,16]

(18] RMI_RESET NYp——————————— 2l gegpr

RIS Reias 1 1
= RBIAS

249K +-1%

RMII_PHY_3V3
RMIL_DVDD_3v3

1200hm@100MHz
C1504 C1505 C1506

100nF 100nF

MDI_TRXPO <()>—\7
MDI_TRXN0 < 1
2
RMII_AVDD_3V3 c1507 4
81502 /ﬁ

100nF

1200hm@100MHz
i C1511 5
C1508 C1509 1510

100nF 3
100nF 100nF VDD_EXT MDI_TRXP1 {O>——————

MDI_TRXN1 PO
RMII_DVDD_3v3

SYT-138ENL.

|_LRESET_N [15] R1519

GREEN+
300R
[15] LEDO_AD GREEN-

RMII_AVDDLO_1v2 RMIL_DVDDLO_1V2

R1520
atsoz YELLOW+

[3.16] RGMII/RMII_RST_N, 300R
DTCO43ZEBTL (15] LED1_AD1<——————————————"" YELLOW-

o
C1515 z
100nF &

H

Q
H

NOTE:

. Keep data signal traces and control signal traces of RMII interfaces far away from sensitive circuits and signals such as RF signals, analog signals, and noise signals generated by clock, DC-DC.
. The single-ended impedance of RMII data trace is 50 Q +10 %.

. The length difference of RGMII/RMII_TX_[0:1] and RGMII/RMII_CTL_TX should be less than 2 mm, and the spacing between the signal traces should be larger than twice the trace width.
Similarly, the length difference of RGMII/RMII_RX_[0:1], RGMII/RMII_CTL_RX and RGMII/RMII_CLK should be less than 2 mm, and the spacing between the signal traces should be larger than
twice the trace width.

. Spacing between Tx bus and Rx bus is larger than 2.5 times of the trace width.

. Spacing between Tx/Rx bus and other signals is larger than 3 times of the trace width.

. It is recommended to use a level-shifting chip without pull-up for the level-shifting circuit.
. For more details, please refer to the datasheet of YT8512H.
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RGMII Design (1000 Mbps Ethernet

3

[16] RGMII_XTAL1

RGMII_XTAL2 [16] [16] RGMILXTAL2 3 TP1601
1
c1601 [16] RGMII_XTAL1 <<

15pF RGMII_AVDDL_1V2<t——

R1601
249K 1%

46
45
44
43

2
40
39
38
37

4
41

XTAL_O
XTAL_
cLKOUT
HSOP
HSIN
HSIP

RGMII_DVDD_3V3

RESERVED2

LED2/CFG_LDO1

L Kep2wor (1 (16] LED2/LDO1KK
VDD_3v3 RGMII_PHY_3v3 47K
S PHY RGMII_AVDD_3V3<——{ Avppa_1 LEDICFG_LEDO o SMEDILDO0 [16]

R1605
[16]  MDIPOKO>———2 TRxXPO LEDOPHYADO D00 [16] 18] LED1LDOO>> o i

4
{161 MDINOSO>————2 TRxNO INT_NIPVE_N [ LINT [16] VODL_1v2
RGMII_AVDDL_1v2<t——4 1 ayppis RESERVED1 [—-2— R1604 = GMII_DVDD_3V3
DVDD_RGMII_1v8
> RGMII_RESET N [16] A 1161 MDIP1 OY———2] TRxP1 =2 L1601 e

6 U602 31 c1605_|_C1608

creor J MATK sy im0 OK (315,16 161 MDINIO>——— TRt VbD33 X cre0s_L_c1e0o
uF atsis o 16l woIP2<OY L [ YT8521SC-CA Vo033 |22 _bvoD_3vs [3.16]  RGMII_RX_24¢

L RISWTT]ATK oy amirMiLMD_I0  [3.15.16] B o
116 MDIN2 O>————L TRz DVDD_RGMIl P >DVDD_RGMIL_1V8 (3.16]  RGMII_RX_3<K

RGMIL_AVDDL_1v2<t————2 | AvpDL2 RX_CLKIPHYAD? [22 LCLK  [3,15,16]

1
1161 MDIP3 SO>———" TRxps RX_CTUPHYAD2 [ LCTLRX [3,15]
18] MDING SO TRxNs RXDORXDLY [-22 LRX 0 [3,15,16] DVDD_RGMII_1V8

RXD1/CFG_MODED -2 LRX1 [3,15,16]

RGMII_DVDD_3V3

[3,15.16]  RGMIVRMII_RX_1<(-

RGMI_AVDD_3v3<t——————21 AvDD33 2

R1610.
131516 RGMINRMILRX 0 (RIS} 4
15,11 IRMII R1611
[3.15.16] RGMII/RMII_CLK<S- K

RGMII_PHY_3V3
RGMII_DVDD_3v3

B1601

EEDEVVN
1200hm@100MHz
C1608 €1609 C1610
4.

100nF

RXD3/CFG_MODE2
RXD2/CFG_MODE1

23
24

[16] RGMII_RESET_N))

RGMIL_AVDD_3V3 [3.15,16]  RGMI/RMII_MD_CLK )p———] L———————————PRGMIRX 2 [3,16]

Bi602 4 [6.15.16]  RGMIVRMII_MD_Iod>———————— L MReMIRX3 [31§)

1200hm@100MHz 3 RGMI_TX 3pp———————] L—————RemibvopL_1v2
iCWGWE ic1517 iC'@'S

B RGMI_TX 2p—oooo ] - &ReMI_CK_TX [3]
100nF 18] RGMIRMILTX A D— | RGMIVRMI_CTL_TX [3,15]

RGMI/RMIL_TX_0!

RGMII_AVDDL_1v2
B1603

RGMII_DVDD_3V3

1200hm@100MHz. ?
lcms lmezo RIG14 T T 47K . SORGMIVRMILINT  [3,15] 1161 MpiPo OI———————————=
10 100nF 100nF - 3
116]  MDINO{O>——

16l Mop1————————————————4

Q1602 Qteo1 7
1 R
RGMII_DVDDL_1v2 18] RGMILINT DTCO43ZEBTL DTCO43ZEBTL 6] MDINIKD

I e e
16 MoiNgd>—————————— O

8
L R — SYT-320DNL
116 MDINS>———————————— % 0a

R1618
RGMII_DVDD. avaq—D:D— GREEN+

R1616 47K . 300R
T SPRGMII_RESET_N  [16] (16]  LED2/LDOT 12

VDD_EXT

GREEN-

| R1620
Cannot be pulled high before module's successful turn-on. [16] LED1LDOO0 Sp———T  TF——— 4 veLLOW+
300R 13
Q1603 Q1604 YELLOW-

[3.15] RGMI/RMI_RST_N) DTC043ZEBTL DTCO43ZEBTL

DVDD_RGMII_1V8

o
z
o

(e

NOTE:
. Keep data signal traces and control signal traces of RGMII interfaces far away from sensitive circuits and signals like RF signals, analog signals, and noise signals generated by clock, DC-DC, etc.
. The single-ended impedance of RGMI| data trace is 50 Q +10 %.

. The length difference of RGMII/RMII_TX_[0:1], RGMII_TX_[2:3], RGMII/RMII_CTL_TX and RGMII_CK_TX should be less than 0.25 mm, and the spacing between the signal traces should be larger than twice the trace width.
Similarly, the length difference of RGMII/RMII_RX_[0:T], RGMII_RX_[2:3], RGMII/RMII_CTL_RX and RGMII/RMII_CLK should be less than 0.25 mm, and the spacing between the signal traces should be larger than twice
the trace width.

. Spacing between Tx bus and Rx bus is larger than 2.5 times of the trace width.
. Spacing between Tx/Rx bus and other signals is larger than 3 times of the trace width. Quectel Wireless s°|utions
. It is recommended to use a level shifting chip without pull-up for the level-shifting circuit.
. For more details, please refer to the datasheet of YT8521SC.
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SLIC Design (S132185)

VDD _3v3

RI701 T} 0R

RI702 7T} 0R

NOTE:

RI703 7T} 0R

cirot|

100F

[8] SLIC_RESET RI72S IR > RESET_SLIC [17]
[8) SUC_INT (—R1726 R CINT_SLIC

c1702

100nF

c1703 |c1704

NM-10uF | 100nF

For more details, please refer to the datasheet of SI132185.

[3.11,12,18] PCM_CLK

[3.11,12,18]  PCM_SYNC,

[3,11,12,18] PCM_DOUT

[17.18]

Improve RF interference immunity

RI706 7T} 33R

VDD

16

VDDA

24

VDDIO_1v8

3

RI707 7T} 83R

R1708 7T} B3R
R1709 7T} S3R

[3,11,12,18] PCM_DIN

[318] SPLCLK RI712 7T} 3R

RI714 7T} 3R
RI715 7T} 3R

[3.18] SPI_CS,

[3.18] SPI_DIN

[3.18] SPI_DOUT, R1716 7T} 3R

Term0n [} RIZI TR

™

[17] STIPC] RI718 7T} 110K

VDDD

PCLK
FSYNC
PCM_MISO

PCM_MOSI

SCLK
csB

SPI_MISO
SPI_MOSI

SPI_MOSI_THRU

—— Nc2

—— Ne3

{17 SRINGC R1720 T 110K

-

GPIO1/STIPC

GPIO2ISRINGC

—* NCs

— Nce

—>— ne7

[17] RESET_SLIC;

[17.18] INT_SLIC

VDDIO_1v8

RSTB

VDDA

1 100nF
vooRres L nF| | 1706

u1701

VDDIO

5132185-A-GM

STIPAC
SRINGAC

STIPDC
SRINGDC

TP

c1709

ci710

R1704

|10nF +/-10% 100v
[ 1K +-1% 1/10W
R1705

NM-590K

R1710

[1onF+-10% 100V a7, 1710w

RI711

DC Sense

RI713

681K +/-1%

681K +1-1%

TP [17)

12 c1713. I
100nF

15

DCDRV  [19]

C1711
10nF +/-10% 100V

SDCH  [19]
c1714]
I | NM-10pF

R1721
49.9K 0.5%

spcL [19]
R1719
165 +/-1%

5132185_VBAT

Current reference

4 NM-BAS21HT1

RING [17]

ci712
10nF +/-10% 100V

High Voltage Ringing SLIC Protector

3

MF-SD013/250
R1735

R1732 NM-OR
, RI733 2 1

S132185_VBAT

4

M-OR.

R1734 [T} 15R
icmg

10nF +/-10% 100V
I R1736 7T} 15R

4T +1%

L RIS %ysmec (11
R1738, 1
> SRINGC [17]

TISP610898

RING

TP

nn

nn

Power Supply Timing Control

VDD_1v8 Q1701

[N

VDDIO_1v8
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SLIC Design (LE9643)

VDD _3v3

ciso1] |
11

4.70F
cis02] |
|1

VDD_1v8

R1801 (7T} OR 10nF

1803

2R
}7%; 1805 } |

T1o0nF

LE9643_VBAT C1806 } |

R1804 l
8 9

c1807
47K +1% 10nF +/-10% 100V creos
DVDD1V2 VDDHPI c1810 — NM-5.6pF

NM-5.6pF

uF

R1805 PCLKIZCLK RIBOTT-93R PCM_CLK  [3.11,12,17]
T POWER 4 R1806 33R
M +/-1% 1/4W 31 FS/ZSYNC Tt PCM_SYNC  [3,11,12,17]

TDC
R1810 3R
LE9643_TIP c1811] | R1807 [T—T}10K +1-1% 1/10W . DXAZZMISO s T M_DIN  [3.11.12.17)
100 -1 100y, . DRAIZMOS! RS 73R POM_DOUT  [3.11,1217)
TIPD1 Digital
. 1809 Tip/Ring Interface cs RIBIZT 78R sPLCS 1B17]
- 10nF +-10% 100V pout RIS 78R SPLDIN [317]

I N P 7 Interface iste n
\‘H 6 DIN SPI_DOUT  [3,17]
5

3 4
R1815 7T} 33R SPI_CLK  [3.17.18]

c1813

L cisr2
10 utso2
MF-SD013/250 100nF +1-10% 100V 10nF +/-10% 100V LE9643AQC T R1816 7T} OR INT_SLIC  [17,18]

R1817 R VDD_1v8

RAC

30

LE643_RING TISP610898 cistd] | R1818 10K st 0w ]
I 32

R1820 10nF +/-10% 100V ROC

R1821 77} NVL10K

|MDH-__1‘V|;|/4W Switcher Control 2 R1822 L
[18] VBSENSE1 R1823 (T} 1M +1-1% swvsy 475K +1-1%
1 cuon| | s e SwewpY Analog =
(9] swisy swisy Settings 2 ciee

119 swouty swouty I Tazr
27
c1817

—— 1uF

R1825 T—T] R

c1818
100nF

cis19 |
11

4.7uF

R1826 (T} 75K +10.5%

The power supply of VDDSW should be +5V + 5
and the absolute maximum is +5.5 V

R1827 (T} 1M +1:1%

N/C Do
Not Route

GROUND

ePAD_GND

37

R1828
o

[17,18] INT_SLIC ———{_T}FOR——+ 3 SLIC_INT [17,18]

NOTE:
1. If you need SLIC interrupt function, you need to connect INT_SLIC to pin 1 of the module, and modify the GPIO configuration of pin 1 of the module through software.

2. For more details, please refer to the datasheet of LE9643.
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SLIC Power Supply Design

DC-005L.

[17] DCDRV)}

R1910
39K +/-1%

S132185 Power Supply Design

vbc  VDC power supply range: 3 to 16 V

Cc1903
- 1000 +/-10% 50V
180pF +/-5% 50V

R1905
15R +/-1%

S13218:

R1906
15R

c1912
||

11
33nF +/-10% 250V

—_c1910

100nF 50V

c1913

100nF +-10% 100V

Q1901
NTR5198NL

SDCH:

R1913 [ {R1914 | [R1915 | {R1916 | {R1917
[1R +/-1% [1R +/-1% [1R +/-1% [1R +/-1% [ 1R +/-1%

c1915

c1911
100nF 50V

c1916

 330nF +-10% 50V __ 100nF +/10% 100V

sDCL.

L

DC-005L

R1909
118 swourvyy>———T__T—
10R

.,
3
| ate02
51239208 T1-GEN3
@

LE9643 Power Supply Design

VDC power supply range: 10 to 14 V

LE9643_VBAT
L1902 | c1904 v
4.7uH +/-20% 0.0310hm 2.7A — 4.7UF +/-10% 50V

R1903

1906
R1904 20R +/-6% 1/4W NM-100nF +/-10% 100V

220pF +/-5% 100V T00R +-5% 1/4W

100nF +/-10% 100V

C1908 | C1909

220nF +/-10% 100V

]

R1907 R1908
2R +-1% 2R +/-1%

220nF +/-10% 100V

D1903
BAV23C

c1914
]

220nF +/-10% 100V

BAV23C

6
oT oF D1906
= o

SI14B0DH-T1-GE3

R1919
10K

Near SLIC

R1912

Tt
4.02K +-1%
c1917

R1920 | |R1921 | [R1922 | |R1923 | |R1924 2200F | |R1o1s
IR +1-1% IR +/-1% [1R +/-1% [1R +/-1% [1R +/-1% K +-1%

NOTE:

R1910 must be reserrved to protect Q1901 from damage.
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WLAN Design (RTL8192)

WLAN_VDD_3V3

WLAN_VDD_3v3

Q2001
$12333CDS-T1-GE3

49
48
46
45

3

ra [

VD12D2
VD3310
VDIO_BTIO

0R
GPIOSILEDO KWLANEN  [3,22]

GPIO/BT_CK
GPIO3/BT_PRI

21 TRxP,sw(())—L
21 TRXN751<O>—|; TRXP_S1
WLAN_VDD_3V3 21 tRan_s1 CHIP_EN VDD_EXT
T\}M VD33PAD_S1 GPIOY
‘\H—CA RXIP_S1 GPIO10 R201
[3.22] WLAN_PWR_EN)) VOD_1v2 5 RXIN_S1 BT_SUSN

‘\Hw‘ o 8 { vp1z2_st sopa Pl RIOWT TR (0 wiaN SDIO_DATAS [3.22)
21 TRXP_S0H———— T TRXP_SO w2001 SD_D2/SPI_SIRQ R2017) OR, (> WLAN_SDIO_DATA2  (3,22]
[21] TRXN_S0{>———————————————2 TRXN_SO RTL8192ES-CG SD_CMD/SPI_MOS! 2015 == > WLAN_SDIO_CMD  13:22]

: \\‘%‘ VD33PAD_S0 SD_CLKISPI_CLK WLAN_SDIO_CLK  [3]
WLAN_VDD_3V3 RXIP_SO SD_D1/SPI_SCSN > WLAN_SDIO_DATA1 [3.22)

GPIO2/BT_STATE
GPIOO/WL_ACT

i }——;w
1uFl lc2022

RXIN_SO SD_DO/SPI_MISO > WLAN_SDIO_DATA0 [3.22]

VDIO_SDIO /DD_EXT

VDD_1v2 VD12_S0

VDD_1 VD12_SYN VD33D

59 WLAN_VDD_3v3

WLAN_VDD VD33_SYN VDSPS33

€2020
WLAN_VDD_3v3 VDD33A 100nF
01

LED1/ANT_SEL_N/EXT_32K

LED2/ANT_SEL_2

.
5
<)
M
Q9
<]
o
&

VD12D1
VIo_3318
GPIO14
GPIO15

21
2
2

1200hm@100MHz.
VDD_1v2 VDDA_1V2
B2002

1200hm@100MHz

4

2 | enpt
{—
GND2
U001 (14020
w0l oioza

[zz'e]l IAYM NYIM

z2'€] 10 d 1S NYIM

AR
R2023

WLAN_VDD._; T2t
K D200t
LTST-C193KRKT-5A

NOTE:
. In order to adjust the signal quality, it is recommended to add 0 Q resistors R2014-R2018 in series between the module and the RTL8192.
. Keep SDIO signals far away from other sensitive circuits/signals such as RF circuits, analog signals, as well as noisy signals such as clock and DC-DC signals.
. Itis important to route the SDIO signal traces with ground surrounded. The impedance of SDIO data trace is 50 Q (+10 %).

. Itis recommended to keep the traces of WLAN_SDIO_CLK, WLAN_SDIO_DATA[0:3] and WLAN_SDIO_CMD with equal length (the difference among them is less than 1 mm)
and the total routing length needs to be less than 50 mm.

. Make sure the adjacent trace spacing is twice the trace width and the bus capacitance is less than 15 pF.
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RTL8192 RF Design

c2101
U2101 2102
UFLR-SMT-1(80

1.2pF
SAFQA2G45MBOGOARTX

12101 2.70H T c2102) |
Path B
c211s| |
0

i > TRXN_SO  [20]
22pF
L2111 2.70H c2103
ca16 c2120 1] RF
11 Unbalanced Port1 Unbalanced Port2 |- } } } } > RFB [21] 21 RFASSS
4 10pF 22pF

1.0pF
C2104| | 1.20F c2105| |
c2117 c2118 [
NM-1.0pF | 1-OPF

» TRXP_S0 [20]
[220F

R2101
R

e bt -
10onF HoonF

WLAN_VDD_3v3

I c2108
U2103 U2104
U FL-R-SMT-1(80;

SAFQA2G45MBOGOARTX

1.2F
Path A
c2121] | 1
1

4 c2122| | c2123| | L2114 2.7nH c2110
Troor Unbalanced Port1 Unbalanced Port2

D RFA  [21] 21 RFECO) 1.0pF
[ropF 1 To20F
| c2112|
L2113 C2126

c2109] |
I

> TRXN_ST [20]

9.14nH c2124

| bt
R¥P.S1 (20
Mo | ooer > TRXP_S1 (201
I 1.0pF
INM-WUDF

e bt el
100nF 100nF

WLAN_VDD_3v3

NOTE:

The impedance of the RF signal traces must be controlled as 50 Q when routing.
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WLAN Design (SV6158)

WLAN_VDD_3v3

221

c2201 C2202 €2203
1uF 1uF 100nF

F_I10_2G

VDD_3v3 Q2201 WLAN_VDD_3V3
$12333CDS-T1-GE3
——__ 3

Lew §
2220
;

7
6
5
H——> R

AVSS_PA —‘
1

AVDD33_SX
AVDD11_RF

C2205
4.7pF

©2206 c2211

100nF GND
VDD_EXT- 2 bvobiot AVDD11_8X

AVDD33_TX
AVDD33_PA
RF_I0_2G

NM-10BF ¢ WLAN_SLP_CLK  [3,20]

Q2202
[3.20] WLAN_PWR_EN)) DTCO43ZEBTL [3.20,22] WLAN_EN)) R2202 R 10 LDO_EN GPIO37
R2201 1
Vi
DD_EXT- VRIS - GPIO12 GPIO36

WLAN_VDD_3V3: U2201 X

il L2t t SVe158 X0

VDD11_DCDC i BAT. GPIO33
4.7uH 12507 NOTE 7

XTL571300-B29-521

44““
24““

AVDDLX_DCDC DVDDIO3

DVDD11_DIG DVDDIO2

DVDD08_DIG

17

R2209 10K

[3.20,22] WLAN_END) VDD_EXT RzzusD:DUR O WLAN_SDIO_DATA1  [3.20]
c2214 F R2207 = > WLAN_SDIO_DATAD  [3,20]

I 100nF WLAN_SDIO_CLK (3]

OR
Ra20s T WLAN_WAKE  [3,20]

U2202
NDFH024-2442SA

OR R2211_ OR

R2210
22 RF_10_20 (Oy—C2219] L1k - : 5 T

c2216

1.2pF

NOTE:

. In order to adjust the signal quality, it is recommended to add 0 Q resistors R2203-R2208 in series between the module and the SV6158.

. Keep SDIO signals far away from other sensitive circuits/signals such as RF circuits, analog signals, as well as noisy signals such as clock and DC-DC signals.

. It is important to route the SDIO signal traces with ground surrounded. The impedance of SDIO data trace is 50 Q (10 %).

. It is recommended to keep the traces of WLAN_SDIO_CLK, WLAN_SDIO_DATA[0:3] and WLAN_SDIO_CMD with equal length (the difference among them is less than 1 mm)
and the total routing length needs to be less than 50 mm.

. Make sure the adjacent trace spacing is twice the trace width and the bus capacitance is less than 15 pF.

. The impedance of the RF signal traces must be controlled as 50 Q when routing.

. In 5V application, VBAT connects to 5 V, and RVDD33 can provide 3.3 V. In 3.3 V application, VBAT connects to 0 V, and RVDD33 is connected to 0 V as well.

R2206 T} > WLAN_SDIO_CMD ~ [3.20]
B2y > WLAN_SDIO_DATA3  [3.20]
Ro204T—Ty > WLAN_SDIO_DATA2 [3,20]

U2203
U.FL-R-SMT-1(80)
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Other Designs

Indicators

Z}xnzam z D2302
D R2301
22K

Q2302
Bl STATUSSH>—— [3] NET_STATUS) DTC043ZEBTL

NOTE:
1. The STATUS is an open drain output pin.
2. For more details about STATUS and NET_STATUS, please refer to Quectel EC200A_Series_QuecOpen_Hardware_Design.

3. If the low current consumption is required when your device is in sleep mode, replace the power supply VBAT of the STATUS
and NET_STATUS indicators with external controllable ones, which can be turned off when the module is in sleep mode to reduce the power consumption.

Reserved Test Points USB_BOOT Interface

VBAT

J2302
IDE 2 254

PWRKEY  [3,4]
J2301

Connector

USB_VBUS

% USB_DP_TEST [3] - o~

> USB_DM_TEST [3] o]
DBG_RXD (3]
¥ VDD_EXT

DBG_TXD [3]

VDD_EXT

o D2305
N

<]

NOTE:
NOTE: 1. Itis recommended to reserve the USB_BOOT interface design.
2. USB_BOOT is kept open by default.
3 ) 3 Pull up USB_BOOT to VDD_EXT to make the module enter emergency download mode before it is turned on.
2. Test points for USB interface can also be reserved for firmware upgrade. In this mode, the module supports firmware upgrade over USB interface.
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 1.8 V power domain, and a voltage-level translator should be used
if the power domain of your application is 3.3 V.

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