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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 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. 2022. All rights reserved.
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About the Document

Revision History

Version  Date Author Description
- 2021-08-16  Kyle CHEN Creation of the document
1.0 2021-08-24  Kyle CHEN First official release

1. Deleted the MAIN_DTR, MAIN_RI, MAIN_DCD,
WAKEUP_IN, AP_READY, W_DISABLE#,
SLEEP_IND pin functions and related content.

2. Pin names have been updated:

a) Pin 38: from SPI_MOSI to SPI_DOUT
b) Pin 39: from SPI_MISO to SPI_DIN (Sheet 3).

3. Added ADC voltage divider circuit and updated NOTE

4 (Sheet 3).

Added NOTE 7 & 8 for TVS and GPIO pins (Sheet 3).

Added NOTE 5 for R0O207 resistance value (Sheet4).

Updated NOTE 3 for ESD of audio circuits (Sheet 9).

Changed the resistance value of R0904—-R0908 from

100 kQ to 4.7 kQ and R0910 from 0 Q to 33 Q for SD

card circuit (Sheet 11).

8. Added the design for LCM MIPI (Sheet 12).

9. Added the design for camera MIPI (Sheet 13).

10. Added NOTE 4 for FLASH signal cable(Sheet 16).

11 2022-12-08  Denny QIN

N o ok

EC200U_Series_QuecOpen_Reference_Design 3/5



’...Z_”ECTE'_ LTE Standard Module Series

Contents

PN o Lo UL AR { LI B Lo Yo UL 0 1 1=] L TR 3

(@0] 1 (=] 01 £ 4

O L (=] g ot I Lo o R REERR 5
1.1. o Yo LU0 1o o 5
1.2. S o] 1= =10 5

EC200U_Series_QuecOpen_Reference_Design 4 /5



’..Z_”Ecrf'_ LTE Standard Module Series

1 Reference Design

1.1. Introduction

This document provides the reference design for Quectel EC200U series QuecOpen® module, including
block diagram, module interface, MCU interface, power supply design, antenna interface, (U)SIM
interface, analog audio, UART interface, SD card interface, LCM, camera, matrix keyboard, flash
interface, USB_BOOT download interface and other designs.

1.2. Schematics

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

GNSS Antenna
MCU EC200U Series QuecOpen
ANT_GNSS Main Antenna
ANT_GNSS
ANT_MAIN
VDD_MCU€¢—— ] vDD ANT_MAIN Wi-Fi Scan/
Bluetooth Antenna
VBAT_EN C3————] GPIO_01 ANT_BT/WIFI_SCAN
USIM_DET
VBUS_CTRLC+H——— GPIO_02 PCM Flash
SPIO 08 WLAN_WAKE
USB_BOOT _MCU<IH—"—"] _
3 _ I2Cs |[é—— I2Cs
SD_PWR_ENC1+——] GPIO 08 MIC |[&——
S Loudspeaker or Microphone
CAM_VDD_EN_MCU <F+—— GPIO_10 GPIO_03 Transistor PWRKEY LOUDSPK | ——>
Circuit (U)SIM | &<——> (U)SIM Card
CAM_VDDIO_EN_MCU <3+—— GPIO_11 GPIO_04 7| RESET_N ©
SD |[&<—— SD Card

CAM_GPIO1_MCU <F— GPIO_12
CAM_GPIO2_MCU <F— GPIO_13

CAMERA | &—— Camera
LCM | &—— LCM

LCD_VDD_2v8 EN <I+——GPIO_15 Keyboards | <——>  Keyboards
VDD_EXT O
Test Points
Debug UART =
Download Control ADCO 12-bit ADC
o——— ] USB_BOOT b -bit
ADC1 0-VBAT BB
ADC2
UsB UsBe STATUS
NET MODE —— Status Indication
NET_STATUS
3.3/1.8V
3.8V@3.0A
UART] <— Level-shifting Circuit] —>|Main UART VBAT_BB @ P vBAT
D VBAT_RF
_NOTE _
NOTE: Quectel Wireless Solutions
It is recommended to use a level-shifting circuit or a voltage level translator TXS0108EPWR provided by Texas Instruments. DRAWN BY PROJECT TITLE
King MA EC200U Series QuecOpen Reference Design
SIZE VER
CHECKED BY A2 11
King MA/Denny QN | sEeT 1 OF 17 DATE  2022/12/6
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e.g. DC 12 V Input

Power Supply Block Diagram

DC 5V Output

DC3.8V@3.0A

DC-DC MIC29302wWU EC200U Series QuecOpen
VBAT EN | o
USB_VBUS
MOS ON/OFF
VBUS_CTRL
—— " EN
DC33V@0.8A
MIC29302wWU MOS ON/OFF SD Card
L o1 —{E&N _SD_PWR_EN -\
51K
Quectel Wireless Solutions
DRAWN BY PROJECT TITLE
King MA EC200U Series QuecOpen Reference Design
SIZE VER
CHECKED BY A2 11
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131051 RO 0B Module Interface

(13] CAM Rt s ROT2T — NMOR
7] sTATUS —RO122— OR

[13] CAM_PWDN NM_OR
[13] CAM_REFCLK ~(—R011477 NMOR

[10] MAIN_cTS —R0110—p, OR
[10] MAIN_RTS > RRSJ:?‘:D:D OR wiore
[13] CSLCKP - O—garie T T\ or
[13] CAM_DATAO0 [ A T—— o 18.9] LOUDSPK_P B iounspk e kevouri B — KEyouT1 [14]
[10] MAIN_TxD<+-RO102— OR E K 8.9] LOUDSPK N 7 i ouoseun keou B KEYOUTO  [14,15]
) ) 8] 75 |82
R0103 OR 22 [8] MODULE MIC P T>————————uce KevouTs
= o .=
NOTE3 Co A e i NOTE 6 o revours 2L
DLMONSN900HY2D [15.17] Usa bP TEST RO R 5 % ~ I8 MODULE_ MIC N [>—————uen ke ] KEYIN3 [14]
4 Lot01 2 - - ® o | [14]  KEYIN1 o————fkenm reve 22— KEYIN2 [14]
14 uss.bp 715,17] ~ R¥105 NM_0| r R Lt E e ‘
,171usB_DM_TEST .
[4] USB_DM O—2 3 - j s 2 - oo s ———T gINK [12]
| 5 1
4,15,17 ° BTENT
[ 1 usB_VBUS > LA JSS AU X013
C0104 | |1 uF 10V N — Main Antenna % {ono Aux o 12
M 4] KEYOUT2 s 156 DSI_DOP [12]
P — D WLAN_En|-136 —
0129 OR
KEYOUT3 J0102 9 | ano wian wae 13
[71 usim2_cLk 3 (4] = o [16]
[7] USIM2 DATA m: N: ; m: 2 : : : : : : : I mu: : mv) :, um Dm Dm :; D sD\oz,cMD:—: SPI_FLASH1_SIO_3
71 EE o455 3R ELLGE288 ¢t e o soioz_cuq122
g 55§ REEERIE88EEZE
o ldimgng— S 8227225553555 & 106 OR = ano soio2 oata 82— JSIM2_VDD [7]
X - ¢ ¥ 8 £ <325 g =552 4 o4 131 -
o 50102 pATAT 121
P D 1 g s I c0103l co1o1l A . L  oaragl 130 NOTE 2
[17]  NET_MODE R . ! N NM “Reserve a I type matching P oo R
R0135 M OR e sesor : St e spi02_pATAS 122 .
s T i 7
(13 CSI_DON o 7 B 1 =f circuit at main antenna port. I - TPO101
[13]  CAM_DATA1 o o | er oot 50 % oo apio1 PIO1
[17) NET_STATUS <3 T . & NET_sTATUS ANT AN 190 {anp Loo_sio] Lcp siio  [12]
[4,7,10,12,13,15,16] VDD_EXT <3 2 von_ext e | G0 woo_soo( 12— LCD_SDC Hg
D01 141§ s sou crrca| 144 102 | Lep. oLk 12 — LCD_CLK
NOTE7 ' 12505 5o P ) Y wocshz___—Lcp.cs (12
B CE LR EEEEEEE I ¢ oo ) wranss 27 ANT_GNsS [6] e e
12C2_SCL> olowo oo W T E—Y 106 | oo womsrel 22— LCD RSTB [12]
12C2 SDACH UsSiM.GND % lumowo EC200U Series QuecOpen = RO:W <1 ADCO 16 Jono oo pung 18— LCD_FMARK [12]
171 DBG_RXD [O>————— " osc rx0 Anct |4 Y 08[|:|] <1ADC1 197 {Gnp. WLAN_stp_cLi-H1E
N7 DBG_TXD <J}——— 2086 X0 ADC2 <JADC2 198 {ano cLkzom_auxii-1Z
13 USIM_DET 12C_SDA| 109, D anp[HHZ
7 USIM_VDD <3 14 {usim_vop 12¢_scL 119 {ono anp 1
[71  USIM_DATA 15 | usiu_oATA sk | B
71 USIM_CLK <& 16 ] usim_cLk SPLDI NOTE 4 - =
[71 USIM_RST <& 71 usim_rsT spoogrt® = TTTmTooooes EC200U Series QuecOpen
71 usiv DET R0123 NM-OR | —{reserveo z sic
| >—0ted—n, NVEUR S o 9z 2 @ . : :
(161 py_FLASH s10_2 P12 R 85 =, ,z3isiis3i8sl NSS is an optional function. For the module with GNSS function, keep Pins 37-40 unused and unconnected.
[12]DSLDON B goftoddzzi0823282508
 DINO———— £ 8582530522323 8332823°%3
NOTE 6
”””” N NOTE:
b N
4141517 | !??—,B,QQT,L:}:— = = 1. Keep all RESERVED and unused pins unconnected, and keep all GND pins connected to the ground.
[4] RESET N [ " 2. GPIO1 should reserve test points to capture CP logs.
@17 PWRKEY [ o NcoxoO 3. A common mode inductor L0101 is recommended to be added to USB data pins in series between the module and MCU
EEEEgs <] to suppress EMI interference and should be placed close to the module. And it is recommended to reserve the test points
T390 for upgrading the firmware over USB interface and minimize the extra stubs of the trace, and the two resistors should be
[16] SpI_FLASH1_SI0_0 RO125,—p OR 12858200 tegr ;
- —S10_ 0000 350 placed close to the module to ensure the integrity of USB signal.
ooon 2] . . N . . -
[12]DSI_DIN 2333 ° % 4. Considering the difference of ADC voltage range among Quectel modules, when it is necessary to use ADC pins, it is
[16] SPI FLASH1 SIO 1 RO126,—p OR 2 strongly recommended to reserve the voltage divider circuit for better compatibility with other modules of Quectel.
B 12p;| D1’P ~ TETECEEL The resistance of the divider must be less than 100 kQ, otherwise the measurement accuracy of the ADC
t - RO127 R TTTmTTTE will be significantly reduced. When the divider circuit is not used, the ADC pins require 1 kQ resistance in series.
[16] SPI_FLASH1_CS T 'c_n‘ 5. Itis highly recommended to reserve a I type main antenna circuit to facilitate debugging in the future.
[12]DSI_CKP [= The single-ended impedance of the RF antenna is 50 Q.
- RO128 R < 6.USB_BOOT and KEYIN1 must not be pulled up before the module starts up successfully. Quectel Wireless Solutions
[16] SPLFLASH1_CLK < — £ 7.In order to offer good ESD protection, It is recommended to add a TVS on VDD_EXT. PROJECT
[12]DSI_CKN DRAWN BY TITLE
B RO119 oR 8. MAIN_DTR, MAIN_RI, MAIN_DCD, WAKEUP_IN, AP_READY,W_DISABLE#, SLEEP_IND King MA EC200U Series QuecOpen Reference Design
)| SD_DET [ do not have the functions described by the pin names and their default functions are GPIOs.
[13]  CAM_SCK[D— R0120 .—, NM OR SIZE VER
[13] CSrDOP R0136D:D NM_OR . CHECKED BY A2 11
- King MA/Denny QIN | speeT 3 OF 17 DATE  2022/12/6




__Tum on or off the module --Reset the module
. PWRKEY [3,17] RESETN [3]
u0201
! » VDD_MCU [4] ON/OFF_MCU Q0206 €0203 M RESET_MCU Q0208
£ {I DTC043ZEBTL |10 0F DTCO43ZEBTL
o > TXD_MCU [10]
4 < RXD_MCU [10]
crs| < CTS_MCU [10] = = =
rrs| 8 — RTS_MCU 0] ) )
ooof 2
ol
UsB.) 10 <7 USB_VBUS [3,4,15,17]
vso orl 11 USB_DP 3] VDD_EXT __ 5V power source from motherboard
vss 012 USB_DM 3]
use o[- I . Q0203
apr0. o1 14 T VBAT_EN Bl R0205 15,17] DC_5V> , T2 > USB_VBUS [34,15,17]
6pI0_ 02118 > VBUS_CTRL [4] 47K
GPIO, :j {— ON/OFF_MCU [4] O s12333CDS-T1
Z:Z T > RESET_MCU [4] R0206 47K Q0209 s
10 [4] USB_BOOT_MCU [ Tt
GPIO_06——
Zp: m% > SD_PWR_EN ] ot 2
oI _| _| R0201
aPio_0s|22 {— USB_BOOT_MCU [4] NM_4.7K USB_BOOT
ane zi > CAM_VDD_EN_MCU  [13] 3,14,15,17] 10K
apio_11 > CAM_VDDIO_EN_MCU [13] =
apio_i2}22 {> CAM_GPIO1_MCU [13] [4] VBUS_CTRL D—@ Q0205
apio_ta{-25 {> CAM_GPIO2_MCU [13] DTCO043ZEBTL
GP\O: 2 {> LCD_VDD_2V8 EN [12]
NOTE:
1. U0201 represents your MCU. The power domain of GPIO interfaces of EC200U series QuecOpen is 1.8 V;
if the GPIO interfaces of U0201 share the same power domain, then the related level-shifting circuit can be omitted.
2. The USB interface of EC200U series QuecOpen can only serves as a slave device and supports full-speed and high-speed modes of USB 2.0.
To communicate with the USB interface, MCU needs to support USB host or OTG function. 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 the default low-level GPIO pins of MCU as the control pins for PWRKEY and RESET_N of the module.
Please ensure that there is no capacitance with the maximum value exceeding 10 nF on PWRKEY and RESET_N pins. Quectel Wireless Solutions
4. The USB_BOOT_MCU pin is at high level by default when the MCU is powered on to prevent the MCU from powering on the transistor Q0209 SRAN BY PROJECT p—
to conduct the module in the download mode. Transistor or reserving through-hole or keys can be applied to avoid such situation. King MA EC200U Series QuecOpen Reference Design
5. The resistance value of R0207 is selected according to the level of the USB_BOOT_MCU pin. CHECKED BY Sz ‘ﬁR
King MADenny QIN | seeT 4 OF 17 DATE  2022/12/6




Power Supply Design

DC-DC Application VBAT Design

VBAT
A .
Line width above 2.5 mm _ C;ISOSZ 521\7/BAT_BB pins.
When the input voltage is above 7.0 V, use a DC-DC converter to convert a high input voltage into VBAT [35,9,12,13,17]
a 5.0 V first, and then respectively convert to 3.8 V and 3.3 V typical voltages by LDOs. Line width above 2.5 mm > VBAT [35,9,12,13,17]
C0303 H
DD°302 :(«20321:0326 _lcosot lcoso2 |+ lcoso4 Ico3os|cosos Close to VBAT_RF pins.
= DC38V@3.0A Ws4.503HV [100 WFT00 nF [33pF [T0pF  [100 wF]100 nF |33 pF [10 pF
e.g. DC 12V Input DCSVOutputW C38V@3.0
1 DC33V@O08A =

1. VBAT current should meet the rated output capacity of 3.0 A. If you select the module
that does not support the GSM frequency band, you can select a power supply with
a current capability of 2.0 A.
2. VBAT_BB and VBAT_RF pins should be divided into two separated paths in star structure.

. —————— pCc-bC
3. The recommended operating voltage of VBAT is 3.3-4.3 V.

EC200U Series QuecOpen 3 i

LDO Application Power Supply for SD Card

When the input voltage is below 7.0 V, convert to 3.8 V power supply for the module by LDO.

VBAT = (R0301/R0305 + 1) x 1.24 = 3.88 V
“NOTE: The recommended load current is greater than 10 mA.

i
‘ . i
I [ I
I ! I
I ! I
1 § 1
| ' : 1
i - U0301 !
i U0305 - !
| - [4,5,17] DC_5V —»VDD3V3 !
‘
| [45,17) DC 5V > 20N outt? p— » VBAT b R0307 !
i ! !
c0323
| J__(I:omzlcosw RBIS| o o 100K 1,_L<|30314L:031 b ZE/OK £iC0323] |
| 470 uF I
! @70 yF [foonF H51K LW O < % 470 yF 100 nR U H !
i v—‘ ) m‘ D R0312 i
! o = 47K / !
i l MIC29302WU R0305 D L 1% NOTE / !
1 = 47K - NOTE /! L - ! 1
! % o R !
i e ! !
| [41VBAT_EN Q0303 - D L |
L ‘ i
! DTCO043ZEBTL n i
I ! I
‘ L !
‘ . !
‘ . !
‘ . !
‘ . !
‘ . !
‘ b

Quectel Wireless Solutions
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Antenna Interface

Use LDO for the power supply design for active antenna, §
and VDD circuit is not required for passive antenna. ~._ y

0

10R +/-5% 1/16W

8T &
L ANT_GNSS
= J0402

47nH +/-5%

6403 OR co403
B ANT_GNSS<3 i 1 ‘g
o
€0405 l €0406 l AN 100 pF +/-5%, 50 vV
NM NM

7777777777 Reserve a I type matching circuit at antenna port.

ANT_BT/WIFI_SCAN

Jo401

401 OR
[3] ANT_BT/WIFI_SCAN

C0401 l EEOZ l N H : H
NM NM Reserve a I type matching circuit at antenna port.

Quectel Wireless Solutions
DRAWN BY PROJECT TITLE
King MA EC200U Series QuecOpen Reference Design
SIZE VER
CHECKED BY A2 11
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(U)SIM Interface Design

(U)SIM1 (U)SIM2

USIM_VDD USIM_VDD VDD_EXT

R0504
R0506 51K
10K C0504, | 100 nF
il
J0501 USIM2_VDD USIM2_VDD VDD_EXT
6lvee GNDH! > USIM_GND [3] ROS07
0501 OR 5 l2
13] USIM_RST RST VPP RO511 1K
R0502 __ OR
K] USIM_CLK [o—— T 4oLk o3 10K C0505, | 100 nf
8 \pET 7
(U)SIM card connector 8lvee GND
ROS08___ OR . )
R0503 0R - 8] usiM2_RsT O——T RST VPP
IM_DATA O——{D R0509___ OR
U 8] USIM2_CLK To———T 4lcik o}2
8 7
C0503| C0501|C0502 [3] USIM2_DET <3 DET
T aa T as =TT (U)SIM card connector
33pF| 33pH 33 pH
AAANAN ROS10 on =
{3 USIM2_DATA O——

uos01 | ESDA6V8AVE

0508 C0506| C0507 |

| o < 1o o

33 pF| 33 pH 33 pF| /I//]i//]i//]r/]i/

00502 | ESDABV8AVE

! 1
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
i

1 :
i 13] USIM_DET 3} !
i

! —anD [3:4,5,6,89,10,11,12,13,14,15,16,17] 3
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
i

|
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
|
| J0502
i
i
i
i
i
i
i
i
i
i
i
i
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
i
i
i
i
i
i
i
i
i

NOTE:
1. U0501 and U0502 are recommended to be used to offer good ESD protection, and the parasitic capacitance should not be more than 15 pF.
2. The GND of the (U)SIM card connector is recommended to be connected to the module's USIM_GND to avoid being interfered by the ground

of (U)SIM card connector, and also can be connected to the ground of PCB if your PCB has a complete ground plane.

3. The pull-up resistors R0506 and R0511 can improve anti-jamming capability, and should be placed close to the (U)SIM card connector.
4. R0501-R0503 and R0508-R0510 are used for debugging, and C0501-C0503 and C0506-C0508 are used for filtering out EGSM900 interference.
5. The capacitances of C0504 and C0505 should be less than 1 pF and the two capacitors should be placed close to the (U)SIM card connector.
6. For more information about the layout of (U)SIM interface, please referto Quecte/ EC200U Series QuecOpen_Hardware_Design.
Quectel Wireless Solutions
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Analog Audio Design

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
00603: :90604 \—d} Jogo1 3 planes above and below, and far away from noises.

[B1 MODULE MIC_P 2

3. The loudspeaker has a built-in power amplifier with a default configuration of Class AB.

[31 MODULE_MIC_N 3
And the output power of such power amplifier is 500 mW for Class AB and 800 mW for Class D.

C0607 i C0608

|
i

i

i

i

|

i

i i

! 10 pF —33pF }
i

! FB0BO1 OR

i

|

|

|

|

|

|

ESD9B5.0ST5G

L
D0603

[3.9] LOUDSPK_P >

el ¢
COGOQL jf061 0

i
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
P
|

FBO602 OR 10PF 33pF !

[3.91LoUDSPK_N = T aaal L
|
|
|
|
|
|
|
|
|
|
|
i
i

| o611 C0612 4 1 loudspeaker
| }{ 7
i 10 pF 33pF 83
! %)
i | o
I (=23
| a
1 2]
1 w
|

|

Close to Loudspeaker
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Analog Audio Design (Audio Power Amplifier)

Gain = 40K/R0701 (or R0702) C0707 _|C0708 }Eg
g

TTTTTTTTTITT TS i
| ! 10 pF |33 pF
. ! u0701 !
(= m oo i i
‘ C0701| 1220 nF Ro701 ! ‘
3 [3.8] LOUDSPK_N [ : I} : iy ; il N FB0701 600R @ 100 MHz cort |corra
! i ! S —— | _[co711 _|C
| | 3 e k]
| B8] LOUDSPK_P [C>—— CO702) 2200F | : " T o1
! i ' RO702 i ! |
| ! | 20K1% ! ! voo{4
i : : : !
|

C0709 _|C0710 }E S
— — R
“JlopF 33 pF 2

i
'
|
'
|
'
|
'
|
'
|
'
|
'
|
'
|
'
|
! I
: I
= Lo
FB0702 600R @ 100 MHz i ‘ 10 pF 33 pF ;
|
|
Foeed > VBAT | !
C0704 _|C0705 _|C0713 _|CO706 ggR @ 100 MH2 !
|
'
|
'
|
'
|
'
|
'
|
i

i oveass ol
’ ND_PAD|
NOTE 1.- I —Po pF T33 pF T220 nF To WF
|
R0703 €0703 TPAG6211A1 ‘ L

NOTE:
1. LOUDSPK_N and LOUDSPK_P are differential output channels, which can be used for external audio amplifiers.
In order to eliminate POP sound, the AUDIO_PA_SHUTDOWN signal of the enable pin of the power amplifier is recommended
to be controlled by the GPIO pin of the module. Please contact Quectel Technical Support for details.
2. Choose the audio power amplifier with appropriate power according to the actual demand.
Place filter capacitors and ESD protection components close to the speaker. Choose ESD protection components according to the output voltage amplitude of the PA.
To avoid damages to the ESD protection components, please ensure that the output voltage amplitude of the PA is within their maximum reverse working voltage

under normal working conditions.
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UART Interface Design

VDD_EXT VDD_EXT

UART Level-shifting Circuit - Transistor Solution

VDD_MCU VDD_EXT

RO810 10K

TXSO104E

VDD_EXT

——»
RO811, 120K 1),

<] MAIN_TXD[3,10]

R0803 C0802
Co803 R0805 L, Rogos 10K o
1nF 4.7K TnF
4.7K 10K
Q0803 Q0802
[4,10] TXD_MCU > > MAIN_RXD [3,10]  [4,10] RXD_MCU<}
25C4617TLQ 25C4617TLQ
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
T o N oo snnsoonscnsocasnecann
i
! " . - " .
i
| UART Level-shifting Circuit - IC Solution
|
|
|
|
|
|
! _ _
: I I
|
' €0808
| €0807 Uos02 100 nF
| 100 nF T T
| VDD_EXT # Uveea v » \VDD_MCU
i [3,10] MAIN_TXD > 21 B3 > RXD_MCU [4,10]
i [3,10]MAIN_RXD < 2 n2 2 < TXD_MCU [4,10]
| [3] MAIN_CTS > s 1 > CTS_MCU [4]
| [3] MAIN_RTS <3 S na Ba10 <JRTS_MCU [4]
! 6 9
' 6]
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
|

NOTE:

1.There are two translation solutions: transistor solution and IC solution, and it is recommended to select the latter.
2.The power supply of TXS0104E's VCCA should not exceed that of VCCB. For more information, please refer to the TXS0104E datasheet.

3.The transistor circuit solution is not suitable for applications with high baud rates exceeding 460 kbps. The 1 nF capacitors C0802 and C0803 can improve the signal quality.

4.The serial port hardware flow control pins CTS and RTS adopt direct connection mode, that is, the RTS of the module is

connected to the RTS of the MCU, and the CTS of the module is connected to the CTS of the MCU. Pay attention to the
direction of signal input and output. TXD and RXD adopt a cross connection mode, that is, the TXD and RXD of the

module are respectively connected to the RXD and TXD of the MCU.
5.The MAIN_RTS transistor circuits is similar to that of the MAIN_RXD.
The MAIN_CTS transistor circuits is similar to that of the MAIN_TXD.
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SD Card Interface Design
Qo901
[5] vDD3var>— 0201, OR S5l
(o
ros0z 100901 S12333
10K 100 nF
R0903
100K
[4]8D7PWR7END—@ Q0902
DTC043ZEBTL
0902
- + C0903 | cogp4 | CO905
100 4 [100nF [ 33pF | 10 pF
13 SDIO_VDD >
ROSOAé Roeosé Rogoeé R0907é Roeosé J0901
a7kY a7kl a7kl a7kl a7k €
= VDD
&) SDIO_CLK >—R0909 7 OR CLK
13 SDI0_cMp >—R910 —7;33R CMD
31 spio_paTA3 >— R 7 OR DATA3
(3 sSDIo_DATA2 C>—RO12—7 OR DATA2
13l SDIO_DATA1 > R0218 71— OR DATA1
3B SDIO_DATAD >— R34 —7 OR DATAQ
|f———vss
C0906 1c0907 |C0908 |c090s |C0910 |cog11 | D0901/D0902|D0903|DOS04 | D905 |DOI06 DETECTIVE
- - - - - - r A A r <4
NV WM WM WM JNM TNM
SD card connector
rguzn% SD_DET [3]
ESD9L5.0ST5G
L € D0907
e
ESD9X3.3ST5G
NOTE:

1. The maximum output current of SDIO_VDD is 150 mA, which can only be used to pull up the SDIO bus.

2. The voltage range of SD card power supply VDD is 2.7-3.6 V and a sufficient current up to 0.8 A should be provided.
3. To avoid the jitter of bus, pull-up resistors R0904-R0908 are recommended to be added to SDIO date lines. SDIO_VDD should be used as the pull-up power.

The recommended value of these resistors is 4.7 kQ.

4. In order to adjust the signal quality, it is recommended to connect resistors in series between the module and the SD card connector. The recommended value of R0909, R0911-R0914 are 0 Q,

and the recommended resistance value of R0910 is 33 Q. The bypass capacitors C0906-C0911 are reserved and not mounted by default.

5. It is recommended to add ESD protection components near the pins of SD card connector. The parasitic capacitance of ESD protection components should be less than 15 pF.

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

7. Route SDIO signals with 50 Q +10 % impedance. It is important to route SDIO signals surrounded with ground on the layer and ground planes above and

below, and the total trace length should be less than 50 mm.

8. It is recommended to keep the trace length difference among SDIO_CLK and SDIO_DATA[0:3] as well as SDIO_CMD less than 1 mm.

9. Make sure the adjacent trace spacing is twice the trace width and the load capacitance of SDIO bus should be less than 15 pF.
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LCM Interface Design
2 T A
b i
SP| L MIPI |
! I
b |
| ! |
b :
- - I |
= = T i ! KING-31N 4 1 LED.A 12 !
v [ ‘
I ! I
c1010 9 5 S ESEETE EEPEY EESPRT “INOTE 1 b . — = LEDK [12] !
N = ! i I ! e - — . oy !
TuF 3 5 ! ‘ v |
(12] LEDA . Lo, .1 Lctoot_|crooz|ctoos_|cioos o N — The reserved circuit:
. = = = ' - sl &R 3,4,7,10,12,13,15,16] VDD_EXT [ !
s att i 3pF  B3pF B3pF B3 pF ' i ;. gle| g|e L ! !
3] ISINK F————1—"¢ o i e LS ' R1009_ OR - L 6lo] 5|0 = !
ki y ‘ o <J Lcp_cs (3] b [ESR e T e e z ‘
fa—t e o o L L 2asl s I
R10 OR-2-=os ek 12 2101 R Lcp_sio B3l o N Sl | 2 o R1017__OR 5 LCD_vDD_2vg[12] . !
| |ctoos 2w a4 RioETor > LCD_FMARK B2 1 N R1018 — OR VDD EXT [347,10,12131516] 2 !
! 1 i 1
L Raprl " " <J LCD_RSTB [3,12] b - 1 glg;g gg CJLCD_RSTB  [3,12] ] |
i | l:; SSA—ZO—BJL(Z)(?ILD—L—K—TR . i :: R1021 OFf = LCD?FM[A{?]K 12 (LD z :
G0N e Y L . g " I
| i
3 C1006 2—323 i 3 [ gl g < i
1 2| el el
NOTE1 fs PF ! - b He— oo 2 !
! o b Lo Yy & ‘
e <3 LCp VDD 2v8  [12] Do Lo g 2 L |
= 3713‘ 32 32 : H B €L L !
) i I U1002 R
= 344{: L NOTE 2 L T{ | | DSLDIP [3] |
ol T b = DSI_DIN [3] ‘
a7 |8 | ! . - |
30 z :i clo11]  [c1012 i ! ;—Uw U1003 \_‘ji{\‘ ot o0 i
- i _ 3] |
) ) TUF T oF b % sl DSI_DON [3] !
. 7 o e U1004 I i
i ! = i ‘ DSI_CKP [3] i
L ! " = DSI_CKN [3] '
L L L L b
i i T o ml : |
b st
R1003 b |
[12] LCD_VDD_2V8 (> (> LEDA [12] o s | !
OR b !
! I
b |
! L 5 1 '
b . o
b = |
o reen Backlight Control N
VUBAT 8591213171  LCD_VDD_2V8 = (R1005/R1006 + 1) x 1.207 = 2.8 V b VBAT Sc gom .
| n B1001 [
U1001 oo L1001 22 4 RB160VAM-40TR FBMH1608HM601-T 2 Lo
b L5 , aas > LED A i
; N ouT i , , +—{ LCD_VDD_2V8 [12] Lo g l‘% P lg lg L
1 1 o (6] 135} O 1
c1013ﬁc101§L Moomse | % BP R1005 Lo = |
100nF 1 pF] N g2k _|C1016]c1017C1018 b I%Ig 1V 1 Ig Ig L
I - 0 5 i
J 1% T4.7 WF 700 nF[33 pF P L = How g vouTtS e L
! I - - T - g I
= L R1006 i 3 ! PWM e s = <J LED K [12] 3 !
N I I
[4] LCD_VDD_2v8_EN SGM2019-ADJYN5G/TR ?f/" 3 i ! R1015 R1016 i !
° I I I
Lo 10K Do
Lo 5.1R o
L L L L Lo : !
- - - - .11 NOTE: .
NOTE: b — = = v
; i ; b Sistan Scordi lue in th klight | !
1. The 33 pF capacitors of the signal pins are reserved, and can be mounted or not mounted b 1-(;:;3;:;2%2?9 resistance value of R1016 according to the current value in the backlight o
i i !
according to the actual debugging situation. i 11 2.The PWM pin can be connected to any available GPIO of the module, and the GPIO pin can 3
. ! " ! |
2. The power supply LCD_VDD_2V8 can be designed by yourselves. ! ! beused to simulate the frequency and duty cycle. The recommended value is 3-5 kHz. o
Lo . ) e ‘
————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 111 Contact Quectel Technical Support for details on this pin. D
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g P o MIPI ;
= 5 55 5 NOTE 3 o] =| af of v e 3 3 3 i . CAM_VDDIO_1V8 [13] !
I I 5 5l 5l 5 53 ! o T 7T Y |
R R B Y ERERE-E B Lo SEEE |
z <] CAM_VDDI[13] pR B By - i e ! ! = o = !
2 oR < CAM_VDDIO_1V8 [13] " " o %: oL R1120 R1121 i
PR8I CAM_I2C_SCL [3,13] ! ! E gy i
e RUI9—70R (- cAM_I2C_SDA [3,13] ! ! g g s “KE E 47K 1
" b ' 1
101 z R11137—7,0R > CAM_SCK [3] ! ! ! R1122_ OR i
FH34SRU-165-0.58H ]| 0R | ! 2 CAM_I2C_SDA [3,13] |
5 BUttdr g o <1 CAM_REFCLK[3,13] ! ! 3 < CAM_VDD [13] i
1 RSB n > CAM_DATAO [3] ! ! : R1123 OR i
u R1116 R D CAM_DATAT [3] ! ! : i <1 CAM_I2C_SCL [3,13] i
» R1112D:D0R 7777777 <1 CAM_RST  [3] ; ; s T3 " <] CAM_VDDIO_1V8 [13] i
= B11177 CRTI04 <3 CAM_PWDN [3,13] ! ! z i <] CAM_PWDN [3,13] |
. ! i i | 8 C1121; | 33 pF |
15 " " " Lo }—“‘ !
e oR VBAT S 1 1 He :
_ RD:DHOS [3‘53'&12'1311:7—]— -1--- ’NQTE 4 CAM_GPIO1_MCU [4] i i ﬂ !
1 : 3@ o DTCO43ZEBTL b Jriz = PR < CAM_REFCLK [3.13] :
il C11OTHF E ] " C1122) | 33pF i
= Q1102 N i 3 1 utioz ‘V—“ csi.ckn [ i
CAM_VDDIO_1V8 [13] CAM_GPI02_MCU [4] ! ! L CSI_CKP 3] i
- DTCO043ZEBTL i i 10 I |
i i u1103 !
E i | 2 feasan) CSI_DON 3] !
£ i | 2 CSI.DOP  [3] !
CAM_I2C_SDA [3,13] = ! ! 2 . !
CAM_I2C_SCL [3,13] ! ! = D1101 :
! ! 2 ¢ <] CAM_VDDIO_1V "
U101 CAM_VDD = (R1106/R1107 + 1) x 1.207 = 2.8 V o _ rorce a0 -VPDIo-1VETd) ;
1 5 b A !
[3,5,9,12,13,17] VBAT = IN ouT ’ ' ' {— CAM_VDD [13] 1 1 % 1 I
c1106| C1109 13N g BPH ! ! = 1
100 |=L 1 ;L RTI09 0R 5 . C”Oiﬂ“ﬁlﬂ‘% : : - |
n H 82K i i !
R1108 o ! ! . i
100K 1% 7T4.7 yF [100 nF[33 pF ! ! NOTE: |
= 1 R1107 | | 1. CAM_RST is multiplexed as the CSI_CKN function of MIPI camera. !
SGM2019-ADJYNSG/TR ?2/K | | CAM_DATAO is multiplexed as the CSI_CKP function of MIPI camera. i
[4ICAM_VDD_EN_MCU Lo CAM_DATAT1 is multiplexed as the CSI_DON function of MIP| camera. !
R1111 NMOR - = = | ‘ CAM_SCK is multiplexed as the CSI_DOP function of MIPI camera. i
oo ' 3 2. The position lamp and fill light can be designed by yourselves. i
B1101 | | !
VDD_EXT [O—— E gy P S | | !
3.4.7,10.12.15,16] Th CAM_vDDIO_1vg [13] ! ! 1
R1110 i T T T ST T TS oo o S S S oSS oSS SSoooososooooooo
4.7K +/-5% 1/20' i
[4] CAM_VDDIO_EN_MCU i NOTE:
NOTE: . 1 You can use either SPI or MIPI in the camera interface design, and it's recommended to choose the former.
1. CAM_VDD_EN_MCU is used to control the CAM_VDD analog power supply of the camera. ; ’
CAM_VDDIO_EN_MCU is used to control the CAM_VDDIO_1V8 power supply of the camera. O ‘
The CAM_VDD and CAM_VDDIO_1V8 power supply need to be designed by yourself.
2. CAM_GPIO1_MCU controsl the cathode of the position lamp of the camera by controlling the transistor switch circuit;
CAM_GPIO2_MCU controls the cathode of the fill light of the camera by controlling the transistor switch circuit; ! Quectel Wireless Solutions
You can design and select the GPIO pins with default pull-down status for CAM_GPIO1_MCU and CAM_GPIO02_MCU. | DRAWN BY PROJECT TITLE
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Matrix Keyboard Design

! NOTE 2 !
i USB_BOOT [3,4,1517] 1 KEYINT [3] KEYIN2  [3] KEYIN3  [3]
! 0 3 0 0 0
R1208 R1201 R1202 R1203
1K D 1K D 1K D 1K D

P4
o]
3
m
-
’
9
X
=
®
3
9
) N
2
2
3
9
)
=1
N
3
9
N
=1
@

S1201
1 gl
ESDIL5.0ST5G
S$1202
ESD9L5.0ST5G
S$1203
—_,

T

ESDIL5.0ST5G
ESDIL5.0ST5G

J

|
|
|
,pq !
|
,,,,,,,,,,,,, i
[3,15] KEYOUTO > R1204,— 1K ’ :

S$1213
S1204
S$1205
S$1206

i }—H
ESDIL5.0ST5G 2
S
B
1 2
- s
. 1 2 )
(i a— ::1
. s
1 2
- s
) 2
4 3

8] KEYOUT1 [ R1205 py 1K ’ .
D1205 o © o © o © o -
a < ~ 0 2]
n — o o o
% o & & &
8 » 2 » »
5 g7 g7 g7 g7
Touw
Bl Keyout2 — R1206 1 1K . .
D1206 I [ [ [
0] o | o o | o o | o o | o
- w o -~ v(:l
2 & 5{ 5{ &
s %) 17 %) 1)
E§ ] o i pa I
-0
R1207 1K
[8] KEYOUT3 == m.L ? y y
D1207
@
wn
=
1)
S
wn
—
— (=3
[a]
[%]
w

NOTE:
1. Press the scan keys composed of "USB_BOOT+KEYOUTO0" before the module is powered on, and the module will enter the download mode after being powered on.

2. After the module is turned on normally, the USB_BOOT pin can be used as KEYINO, which can be combined with other key pins to form the matrix keyboard.
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Download Method

USB_BOOT Interface Design Method |

1301
[3,4,14,15,17] ysB_BoOT < ’ 47K R1301 < VDD_EXT  [3,4,7,10,12,13,16]
USB Download Interface Design b1301
ESDYX3.35T5G
1302
H—————— < UsB_DM_TEST [3.17]
P <usB_DP_TEST [317]
ES—F
s USBVBUS [3417] .
5 USB BOOT [34.14.15.17] USB_BOOT Interface Design Method Il
$1301
[3.4,14,15,17] USB_BOOT [ Ly , > KEYOUTO [3,14]
. 3
D1302 D1303
ESDOX3.35T5G ESDOX3.35T5G

NOTE:
1. When the module needs to upgrade the firmware, it must first enter the download mode. There are two ways for making the module enter the download mode:

Method I: Short-circuit USB_BOOT and VDD_EXT before the module is powered on, and the module will enter the download mode after being powered on;

Method II: Press the keys composed of "USB_BOOT+KEYOUTO0" before the module is powered on, and the module will enter the download mode after being powered on.
2. Be sure to reserve the USB_BOOT interface circuit (choose one of the two methods) to upgrade the firmware.

If your application has a scan key design, it is recommended to adopt the download circuit design of method Il, that is, enter the download mode through the keys,

which is convenient for the module to upgrade the firmware.
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Flash Interface Design

6-wire SPI

| "
| I
| I
| I
! :
i x |
! BATI0121315161  ypp_ exr e !
I 2‘ :
| 3 ‘
| I
| I
| |
! s U1401 cio1 - 1000F !
[ 3 [ [ GND !
! & l !

|
| [3,16] SPI_FLASH1_CS [ 212"5@ 82 o vool® 21202 gg 1 vDD_EXT [34.7.10,12,13,15,16] |
| [3,16] SPI_FLASH1_SIO_1 R1404D:D & 2| sonor I R14°7 o SPLFLASHI 510 3 03 |
| 3] PLLFLASH_SI0_2 04 3 ez ol e R1488 - I $p| FLASH1 CLK[3.16] |
| i _ )
! GND W—:; ano owooy=> - SPI_FLASH1_SIO_0 [3,16] |

‘
| o |

|
‘

|
‘

|
‘

|
‘

|
‘

|
‘

3.47,10,12,13,15,16] VDD, EXT

4-wire SPI

© NM_U1402 C1402NM_100 nF
b3 | GND
o

i
i
i
i
i
i
i
i
i
i
|
|
|
|
|
|
|
|
!
|

[34,7,10,12,13,15,16] !
|
|
|
|
|
i
i
i
i
i
i
i
i
i
i
i
i
i
i

[3.16] SPIFLASH1_CS [ R1409—7 NM OR ! veol R1412,— NM OR 7 VDD_EXT
. " R1410,— NM OR 1. orooLZ R1413,— NM_10K
13.4,7,10,12,13,15,16] ypp_EXT > R1411 —p NM 10K E M cwle R1414 — NM OR () SPI_FLASH1_CLK [3,16]
“ano ouoop= R1415 7y NM OR SPIFLASH1_SIO_0 3 16]
9, D

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
!
| [3,16] SPI_FLASH1_SIO_1 [
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i

NOTE:
1. The SPI interface only supports master mode.

2. If you choose a module without GNSS function, you can take pins 37-40 as general 4-wire SPI signal pins.

3. The filter capacitors C1401 and C1402 need to be placed close to the power pins of the flash chip to achieve the expected filtering effect. . .
. . Quectel Wireless Solutions
4. The signal cable of Flash must be of equal length, and the cable length error is less than 1 mm.
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Other Designs

NOTE:

1. For more details about NET_MODE and NET_STATUS, please refer to

[3] STATUS

Indicator Light

DC_5V DC_5V DC_5V
D1501
D1503 ~ D1502
u a “a
<
R1502 R1503
R1501 29K
22K 22K :
Q1503 [3] NET_MODE Q1501 18] NET_STATUS Q1502
DTC043ZEBTL DTC043ZEBTL DTC043ZEBTL

Quectel EC200U_Series QuecOpen_Hardware_Design.

1. If the low current consumption is required when the your application is in sleep status, replace the power supply (DC_5V) of the STATUS, NET_MODE, NET_STATUS

indicators with the external controllable ones, which can be turned off when the module is in sleep mode to reduce the power consumption.

1501 Reserved Test Points
! O VBAT  [359,12,13]
2 [
2 > PWRKEY [34]
4 — USB_BOOT  [3,4,14,15]
= > USB_VBUS [3:4,15]
s USB_DM_TEST [3 15]
z USB_DP_TEST [3 15]
s > DBG_RXD 131
s < DBG_TXD 131
Connector D1505_| 01506 D107, |D1508_[D1509 | D1510 D151
P i N iD> &, w S
@ @ sD12
= = N = = 2
7 7 7] 17 7]
S =] 2 «@ «@ «
v v @ Iv] ) )
2 3 @ > > >
g8 - —
a a @ @ @

NOTE: =
1. Test points for both USB and debug UART interfaces are reserved for capturing logs.
2. Test points for USB interface also can be reserved for firmware upgrade.
3. The parasitic capacitance of the ESD protection components on USB data lines should be less than 2 pF.
4. 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. The debug UART only supports 921600 bps baud rate.
5. When the module needs to upgrade the firmware, it must firstly enter the download mode.

Pull up USB_BOOT to VDD_EXT before the module is powered on, the module will enter download mode.
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