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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 fithess for a particular
purpose, quiet enjoyment, system integration, information accuracy, and non-infringement of any
third-party intellectual property rights with regard to the licensed technology or use thereof. Nothing herein
constitutes a representation or warranty by us to either develop, enhance, modify, distribute, market, sell,
offer for sale, or otherwise maintain production of any our products or any other hardware, software,
device, tool, information, or product. We moreover disclaim any and all warranties arising from the course
of dealing or usage of trade.

Privacy Policy

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

Disclaimer

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

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

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

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

Copyright © Quectel Wireless Solutions Co., Ltd. 2023. All rights reserved.
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1 Reference Design

1.1. Introduction

This document provides the reference design for Quectel EG915U series module in QuecOpen® solution,
including block diagrams of module design, power supply, antenna, (U)SIM, analog audio, UART, camera,
LCM, external flash and SD card interfaces.

1.2. Special Mark

Table 1: Special Mark

Mark Definition

Brackets ([...]) used after a pin enclosing a range of nhumbers indicate all pins of the same
[...] type. For example, SDIO_DATAJ[0:3] refers to all four SDIO_DATA pins, SDIO_DATAOQ,
SDIO_DATA1, SDIO_DATAZ2 and SDIO_DATAS3.

1.3. 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
MCU EG915U Series
Main Antenna
|\ WiFi Scan/ |
vDD_MCU 47 VDD ANT_MAIN ! Bluetooth i
! Antenna !
VBAT_EN C3———— GPIO_01 ANT_BT/WIFI_SCAN 3 1
. NOTE 2
VBUS_CTRL CF——] GPIO_02 Shbblal
- STATUS
CAM_LIGHT1_MCU CF—— GPIO_03 Status Indication
NET_STATUS
CAM_LIGHT2_MCU C1+—] GPIO_04
—
LCD_PWR_EN GPIO_05 MIC 1< | Handset
SD_PWR_EN CF—"] GPIO_06 GPIO_07 Transistor >| PWRKEY SPK
- B B Circuit <——> Headphone
GPIO_08 —>| RESET_N Headphone
SPI &——> SPI
LCM ——> LCM
o RESET N Camera |¢——> Camera
o PWRKEY 2¢ |&—> 12¢
o USB PCM &———> PCM
Test O USB BOOT Auxiliary UART | &<———> Auxiliary UART
Points -
O VDD EXT SD |¢——— SDCard
ob———  VBAT
5 —— 1 Debug UART (U)SIM1 | &< (U)SIM1 Card
o—_
. USIM2_DET U)SIM2 |<——> (U)SIM2 Card
USB 2.0 USB 2.0
ADCO | 12-bit ADC
ADC1 0-VBAT
3.3/1.8V [T !
UART | €< Level-shifting Circuit—>| Main UART VBAT_BB | 4 VBAT i
NOTE 1 VBAT_RF | 4 ~ 38V@B30A |
. NOTE3
NOTE: ] )
1. A transistor circuit or a voltage-level translator TXS0104EPWR provided by Texas Instruments is recommended. Quectel Wireless Solutions
2. The module supports both Wi-Fi Scan and Bluetooth functions. However, as the antenna interface is shared, the two functions cannot be used simultaneously. DRAWN BY £Go 15UP§giJe§Cguecopen Reforoncs Design
For details about specific models, contact Quectel Technical Support. e VER
3. The power supply should be able to provide sufficient current of at least 3.0 A for the module. CHECKED BY A2 1.0
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1. When the input voltage is above 7.0 V, use a DC-DC converter to convert a high input voltage into 5.0 V.

2. The LDO is used to convert the input voltage into 3.8 V typical voltage and the power supply should provide at least 3 A current for the module.

5 4 3 2 1
Power System Block Diagram
NOTE 1
_NOTE2
e.g. DC 12V Input ‘ DC 5V Output ; DC38V@3.0A ‘
DC-DC \ —  MIC29302WU EG915U series
! VBAT_EN N 3
USB_VBUS
MOS ON/OFF
VBUS_CTRL
— EN
DC32V@0.8A SD_VDD
MIC29302WU MOS ON/OFF SD card
—T 10— EN SDPWREN]| oy
51K
DC28V@02A LCD_AVDD
MIC29302WU o eween | MOS ON/OFF LCD
— T 1—— EN —EN
51K
DC18V@02A LCD_VDDIO
MIC29302WU o wner] MOS ON/OFF
LT 1 —— EN —EN
51K
NOTE:

Quectel Wireless Solutions
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NOTE 3 o =
———————————— . z
N 6 -‘7
~ o [}
15] spi FLASHT SI0 2oR0302 ) NMOR . 5 2 M d I I [13] CAM_I2C_SDA :
- iy R0303 > o t rf
ADG z s oduie Interraces ] )
= B [ EEEEEE
E 58
[15]  SPI_FLASH1_CLK <—R02%8 —py NMLOR z z z [13] CAM_I2C_SCL (— ] oo s S b o2
- oS g
- GPIO_5 gggfg %RM R s owrsT ™ CAM RST  [13]
[15] SPI_FLASH1_CS R0307 NM_OR [16] SD_DET [ » ons o] CAM_SPI_CLK [13]
| s FH——— I ———t o n
[15] SPILDOUT S ispour ez NOTE 4
5 |reserven oot arrc 1| 10 1 [
R0309 NM_OR I O O TN B ﬂq 'E % | eserven uss soor| =] USB_BOOT 1]
[15] SPI_FLASH1_SIO_0 0 T O s I o " ; !
. L ‘
RO311  NM_OR ) z i = 224 o [14] LCD_SPI_CLKC 165 oo sm o w0 |10 > spiot cik  [16]
5] SPI_FLASH1_SI0_1 O T—) e 5 e [14] LCD_SPIRS <3 5o spr s o0 sneq 12 >
_ _SIo_ 2| oo ] sole I _SPI_ s g i . » 1cD_ISINK
Y — = v o} 2 |I" usiM1_GND i 88588¢8 =
4 pow cix s ok [ USIMI_CLK  [7] - EEEEEE B
<« E B
USB_VBUS 5o svwc v USIMI_DATA  [7]
£ ponon v T # > USIM1_RST  [7] [14] LCD_RST
2 pen oour usvoo 48 » USIM1_VDD B i
THR Y St — ; 8 | uss veus vsmipeT 2 ¢ USIM1_DET yl =
[ usB DP_TEST i RO31S - NM_OR : 9 us oe oa i soa L - )
4] UsB.DP O ] ; 10 s om 20 so |40 =
B | VY L0301 | T ReserveD wan R 2 R0328 OR SDIO1_DATA1 [16]
‘ u |
[4] UsB_DM 1: I 2 | eserven v oco | 28 R0326 0R SDIOT_CMD  [16]
| DLMONSN900HY2D ! | peserven v rs [ R0325 0R <JMAIN_RTS [10] i
! R0314 NM_OR i B »  R0324 O0R - 1
[11] USBDMTEST ' O—— T = | ReservED A cTs R0323 R > MAIN_CTS [10] ]
P 5 s 10 g
P 1] PWRKEY 5o w0 T T £ MAIN_TXD  [10] [13] CAM PWDN | cuwuson i —
L [14 Lcp.cs CF——*juwocs wn - <IMAIN_RXD [10] 711 USIM2 DET © ©
NOTE 2 - 1 | resern et 503 ; | D2 usweoer cwse oamar ] CAM_SPI_DATA1  [13]
[411] RESET.N [D———jresers L u o
,,,,,,,,, . N . » _ 7 USIM2_CLK  (}—— & usmecx cansa pao-———————] CAM_SPI_DATAD 3]
[16]  SDIO1_DATA2 O 1T vLoses 5, g 2 g s 9 9¢tE veres > VBAT 71 USIM2_RST <35 {usmarst voorc P EINT|- 5
eelogg 23003 [71 USIM2DATA O——5 sieom cawe B SCAM_MCLK  [13]
B T s ;“ ,,T =7 USIM2_VDD € Zjuswewm canvon 2 CAM_VDD
RO318 0r SRR E R EREEEER [15] SPIDIN > 8, Lvooo £ CAM_VDDIO
[16] SDIO1_DATA3 i —n (4]  LCD SPLDOUT O 5o i -
12 STATUS G—D:D—JRO331 R LRoS21 1 R o spio1_pATAO [16] o o g
X 2223
[15]SPI_FLASH1_SIO_3 RO332,— JNMLOR ’ » VDD_EXT P et
[12] NET_STATUS <3 EEEE
1 DBG RXD [ RN
1] DBG_ TXD <} ; co301 5 |
ADCO > i rpReS, - | g |
R0352] | 22uF | a ! -
= ¢ 18] sp cs ! |
R [15] SPI CLKCH—+— | e <! NOTE 5 umoro
NOTE3 - = S
,,,,,,,,,, _ - = 1 MCN O ey wepl® _ — MCP [9]
MICBIAS €@ ucsns o ] HP_DET [9]
{g,g} SPK_P %ﬁz s ver H‘Z HP.R [9]
NOTE: g SPKN 2oy R E— ST )
1. Keep unused and RESERVED pins open, and all GND pins are connected to the ground.
2. A common mode choke L0301 is recommended to be added in series between the module and your MCU to suppress EMI spurious transmission.
Meanwhile, reserve test points for upgrading the firmware and debugging software over USB interface and minimize the extra stubs of the trace.
L0301 and the two resistors R0313 and R0314 should be placed close to the module to ensure the integrity of USB signal.
3. Considering the difference of ADC voltage range among Quectel modules, when it is necessary to use ADC pins,
it is strongly recommended to reserve the voltage divider circuit for better compatibility with other Quectel modules.
The resistance of the divider must be less than 100 kQ, otherwise the measurement accuracy of the ADC will be significantly reduced.
When the divider circuit is not used, the ADC pins require 1 kQ resistor in series.
4. When emergency download function is not required, USB_BOOT cannot be pulled up before the module starts up.
5. The maximum reverse working voltage of the ESD protection components on VDD_EXT traces should not exceed 5 V.
6. Test points must be reserved for DBG_TXD, DBG_RXD, USB_DP, USB_DM, USB_VBUS and USIM2_DET. Quectel Wireless Solutions
It is recommended to reserve test points for USB_BOOT, VDD_EXT, VBAT and PWRKEY. DRAWN BY PROJECT TITLE
X i . Phoebe FU EG915U Series QuecOpen Reference Design
It is recommended to reserve a test point for RESET_N if it is unused.
CHECKED BY SIZE VER
A2 1.0
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MCU Interfaces

It is used to reset the module.

It is used to turn on/off the module.

PWRKEY [3,11] RESET_N [3,11]

uU0401

» VDD_MCU

4]
. Q0406 C0403 [4] RESET_MCU Q0408
1

DTC043ZEBTTO nF_25v DTCO43ZEBTL

[4] ON/OFF_MCU

TXD_MCU o]
RXD_MCU o]
CTS_MCU [10]
RTS_MCU [10] = =

Uoovu

\4

USB_VBUS

UsB_DP
UsB_DM

[3]
[3]

5 V power from motherboard.

GPI0_01

GPIO.C

GPIO.C

GPI0_04

GPIO,

GPIO,

GPI0_07

GPIO,

00000000

P00
P10
P11
0.2

GPIO_13

NOTE:

VBAT_EN
VBUS_CTRL
CAM_LIGHT1_MCU
CAM_LIGHT2_MCU
LCD_PWR_EN
SD_PWR_EN
ON/OFF_MCU
RESET_MCU

[5]
[4
[13]
[13]
[14]
[16]
[4
[4

1. U0401 represents your MCU. The power domain of GPIO interfaces of the module is 1.8 V;
if the GPIO interfaces of U0401 share the same power domain, then the related level-shifting circuit is not required.

2. The USB 2.0 interface of the module only serves as a slave device and supports high-speed and full-speed modes.
To communicate with the USB interface, MCU needs to support USB host mode or OTG function. The USB_VBUS of the module
and MCU should be powered by an external power system, and USB_VBUS is for USB detection. 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.
Ensure that the maximum load capacitance of PWRKEY and RESET_N does not exceed 10 nF.

s [ o

VBUS_CTRL D—@ Q0405

DTCO043ZEBTL

©  SI2333CDS-T1

USB_VBUS

Quectel Wireless Solutions
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Power Supply Design

LDO Application VBAT Design

see the hardware design document of the module.
. The VBAT traces must be connected to pins VBAT_BB and VBAT_REF in a star configuration.

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

i . . . Ll vear

' When the input voltage is below 7.0 V, use an LDO to convert the input voltage to 3.8 V. 1 LA

i Uo501 ro Trace width above 2 mm Connect VBAT_BB pins
i b »  VBAT

| DC_5V < ’ ’ 2w s , » VBAT b . ;
P cosos 0510 R0505 Tt Do Trace width above 2.5 mm Connect VBAT_RF pins
| + s 5 100K +|cos11 cos12 ! Lasom | P e e S S T > VBAT

! A 9 = | ! b i | coso1 0502 0503 || cosos C0506 0507 !

3 470 uF_16V] 100 nF_16V R 1% 470 yF_16V Two nF_16V '~q------ ! 3 poso1 | |+ COS&;M Ul 3

: MIC29302WU R0S06 pr—T—Ef— i = i T T T 7710 E} 50\/1 F?oo F_10V cos08

! 47K 1 | ‘ | 100 WF_10V | 100nF_16V | 33 pF_50V p o HF_ —POO nF_16V —F pF_50V —FO o s0v ‘

| o = 1% ’ Do : L ;

! [4] VBAT_EN Qo501 b e R e

! DTC043ZEBTL = P = . .

| ! ! NOTE: . *._ Close to VBAT_BB pins *._ Close to VBAT_RF pins

! VBAT = (R0505/R0506 + 1) x 1.24 =388V ) . . e [ttt

! L 1 1. For more information about power supply of module,

LCD Power Supply

U0503
4 >
DC_5V ouT| — » VDD3V 0502
. 2 3 " LR0018 |
&5 2 b £160523 Lcos24 1 DC_5V 2N outH » VDD3V2
© o 1% 470 yF 700 nF 1 200R costs |costa A ROSOS | | ke ‘
RO516 [ E =z =z 68K +|C0515 | co516 RO510 |
1 MIC29302WU oo - NOTE G
o= 1% i (R
) = 43K N
== 1%

VDD3V = (R0515/R0516 + 1) x 1.24=28V =

j
‘

‘

‘

‘

‘

|

‘

‘

|

‘

|

‘

‘

‘

‘

‘

‘

‘

‘

i

! - i

! 3 ke i w !
| 470 uF 700 nF = 1% e Toonr | H200R |
! LT
! 2
! MIC29302WU ROs09 . NOTE
! =

‘

‘

‘

|

‘

‘

‘

‘

|

‘

‘

‘

‘

‘

‘

|

‘

|

‘

‘

|

‘

|

‘

‘

|

‘

U0504
) 4 VDD3V2 = (R0508 / R0509 + 1) x 1.24=3.2V
DC_5V IN our| » VDD1V8
R0520 Fpe--- |
60525 _|C0526 3 % é 15K +C0527 _| cos2g I hR0522 3
470uF 1100 nF P 1% 470 uF “Ti00 nF | L 100R
1 MIC29302WU F;gim \\\NOTE NOTE: The recommended load current is greater than 10 mA.
. == 1% T
VDD1V8 = (R0520 / R0521 + 1) x 1.24 = 1.8 V T ee—— — — —
- Quectel Wireless Solutions
NOTE: The recommended load current is greater than 10 mA. DRAWN BY EGWUF’;'}E?;ECJUEC(,W” RefoTLE Design
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Antenna Interface Design
i NOTE 3
i NOTE 4 i
3 3 Wi-Fi Scan/Bluetooth Antenna! 3
! DL costa | costa; : Jos01 ! :
i 3 T u0601 T i 7777777777777777 ‘:"’" S 3
i (3] ANT BT/WIFI SCAN 3 00611} } 100PF_50V ) ks 00612} } 100PF_50V i 3 RO% 0R i 777777777 | NOTE 5 i
! i C0605 R 0606 D lcoem l cos02 | | posot! |
: ! INM INM : [NM ™ ! v !
= . NOTE2 '~
! ! NDFH024-2442SA v Tt !
| Main Antenna
! NOTE 2 J0602 1
3 ANT_MAIN 3 FO2 1 OR 3 i
1 e AN : T e . NOTES !
i | C0€’5\l03 C0604 i | i ”””” |
| i I I W i DO0602 » i
NOTE:
1. The single-ended impedance of the RF antenna is 50 Q.
2. It is highly recommended to reserve a lN-type matching circuit for future debugging.
3. For EG915U-CN, you can select C0613 and C0614 in the compatible design, and C0605, C0606, C0611, C0612, U0601 are not mounted by default.
For EG915U-EU/-LA, you can select C0605, C0606, C0611, C0612 and U0601 in the compatible design, and C0613 and C0614 are not mounted by default.
4. The module supports both Wi-Fi Scan and Bluetooth functions. However, as the antenna interface is shared, the two functions cannot be used simultaneously.
Additionally, Bluetooth and Wi-Fi Scan functions are optional. For details, contact Quectel Technical Support.
5. Itis recommended that the junction capacitance and peak reverse working voltage of the ESD protection components Quectel Wireless Solutions
should not exceed 0.05 pF and 5 V respectively. DRAWN BY PROJECT TITLE
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NOTE:

N oo g~ 0N

1. U0701 and U0702 are recommended to be used to offer good ESD protection, and the parasitic capacitance should be less than 15 pF.

. The pull-up resistor R0706 & R0711 can improve anti-jamming capability, and should be placed close to the (U)SIM card connector.

. R0701-R0703 and R0707-R0709 are used for debugging, and C0701-C0703 and C0705-C0707 are used for filtering out RF interference.
. C0704 and C0708's capacitance should not exceed 1 pF and they should be placed close to the (U)SIM card connector.

. The GND of the (U)SIM card connector is recommended to be connected to the GND layer directly.

. For more information about the layout of (U)SIM interface, see the hardware design document of the module.

. The module supports (U)SIM card hot-plug via the USIM_DET pin and both high-level and low-level detections are supported. The function is disabled by default.

6 5 4 3 2 1
(U)SIM Interface Design
B e e I
I ! I
(U)SIM 1 | 1 1
i ! i
; ; (U)SIM 2 ;
i

USIM1_VDD VDD_EXT ! | !
i ! i
i ! i
: 1 |
R0704 ! ! USIM‘27VDD VDD_EXT !
51K i ! 3
: ! ‘
co704 ! | R0710 |
|| | ! 51K l
i i
RO706 Jo701 100RF_tOV : | :
15K i ! i
& vee @0 —————|1 USIM1_GND ! | €708, | 100 nF_10V !
RO701___ OR , | ! 1l |

[8] USIMi_RST [O>——1 st PER | RO711
RO702___ OR . s i ! 1ok J0702 !
3 UsIM1_clk O—A T ak I ! ! olee . I !
i i
[3] USIM1_DET <% & oer 7 ! 1 3 RO707__ OR , !
| ! USIM2_RST [O——1T st el 2 |
(U)SIM card connector | 1 Bl ysim2 cLk DM%:D 0R 4o vo2 :
— ! | - !
RO703  oR - | ! s 7 |
[3] USIM1_DATA <O——TT | ! [311 USIM2_DET 1 oer |

i
3 3 3 i | (U)SIM card connector i
LB [B 8 ! i R0709 - :
oL oL oL ! OR I
STS8TS5Te S I — ! | 18] USIM2 DATA O—1 T |
@ @ @
IVVVVYY 3 ; 2 |2 |3 3
I ! [te} o I~ 1 I
f I ' ' ['n

Uo701 | ! &:g &:g - S 4 o |
! | OO | O | ™ !
3 : IVVVVYY 3
i - i - I ! I
= = ! | U0702 |
i ! i
i ! i
i ! |
i ! i
i ! i
i ! i
i ! i
i ! i
i ! i
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i
! I
‘
|
‘
|
‘
|
‘
|
! I
|
‘ ‘
! NOTE 2 ! 2 |3 .- |
,,,,,,,,,,,,,,,, Yo o) (=3 i i
' AN B e — ! }Eg i |
1 N I 8Ts8 & g !
i T i B uoso1 1 02583 ! 10801 !
! | ! ROSOT | ! | |
! : Bl SN cosoty | 220nF 10v. FO8G1 | J e BOSOT 600R @ 100 MHz ! ‘ = z ‘ 1
| 1% | 1 1 | peaker |
! ! | 20K 1% S : C_18 15 Speak
I I " Inaa) LR TR TR I
| ! [3.9] SPK_P 1 o802y 2200F 1OV, oy | " * B0802 60OR @ 100 MHz NeTexT s ! !
! | ! R0804 ! ROB02 | \ 0803 11812883 | |
1 ‘ VDD_EXT €T | 20K 1% L oomn 2 N 3 2 600R @ 100 MH ! | i
! w Lt i <18 nl3 -3 o3 @100 MHz ! w w
‘ % ‘ x o wfSi Bo 80 By B - :
| NOTE 1. | 8§12 ST\E ST < ST\E O e g !
[ I @ o o 9Tk - S |
‘ ! ‘ 0803 = 3 g e I 8TaxgTe g !
! | ! RO0803 TPAG211A1 = 312883 | i
| e NM_100K 220 nF_10V L P eiate) daleinietete) dabt ' !
1 = NOTE 3 1
: = 4 ;
| = |
! - I
! I
! I
O ‘
NOTE:

1. SPK_N and SPK_P are differential output channels that can connect an audio PA. When the channels are turned on or off, it is possible for the module to emit a pop sound,
which can be eliminated by controlling the enable pin of the audio PA. For details, please contact Quectel Technical Support.

2. Choose the audio power amplifier with appropriate power according to the actual needs. Audio PA Gain =40 kQ / R0801 or R0802.

3. Place filter capacitors and ESD protection components close to the loudspeaker and the selection of ESD protection components is related to the selection of audio power amplifiers.
Ensure that the output voltage of the audio power amplifier is within the maximum reverse working voltage range of the ESD protection components.
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S
MICBIAS
R0925
510R
J0902
= | R0912 NM_OR )
2163V ‘H R0915 L NM_OR s
- R0903  33R il
Ro24 - - R _ B e RS> I B B0901 —— 600R @ 100|MHz s
- |3 g o b [ HP_DET < C0901 RO%5 B0907 ___ 600R @ 100|MHz .
1.5K S &= 2 ] - P
: S Te3T S o o €002 RO904 33R B0902 600R @ 100 MHz
RO920 1K C0926 20| @ 600R@ 100 MHz 18] HP_L > [ i, aaa s
81 mic_P3——1 Il < S aaa! 22 UF/6.3V o lol~lw
100nF_6.3V 3] 3 |3 B0903 ° g |18/3|8
819 Lo 1@ <| o oz S |8|8|8 CON-EAR-JAF00-05382-0101
gy 8ThNT& 3 g g |2
oot < coez7 O | & 2[22]g cnre oM 8l S Bt |cooos X X1
1B mic N Y hl © © aa! o o D D b
: 3 < c ¥ [x TN
100nF_6.3V 1213 B0904 . gl &= g NM_10nF
- 1 =17
N w
858 8 3 2
&) O 2
510R = B0905 =
[3.8] SPK_P [ - ~
> 600R @ 100 MHz
o
C0916 coss2 7 LB %V
- £ S —uw —
- - S [S [ 3spFs0v
10pF_50V 33pF 50V | 2 50906
[3.8] SPK N > aaa
. lé l60918 600R @ 100 Miz 3 Compatible Design Headphone Insertion Detection Mechanism
§ u‘ 33pF_50V § § Headphone type | Line sequence
O e e CTIA | OMTP Pins 4 and 5
o R0912 NM M Plugin Connected OoMTP L R, MIC+, GND
l R0915 M NM Plug out Disconnected CTIA L, R, GND, MIC+
NOTE: . . I~ Quectel Wireless Solutions
1. Both the MIC and SPK signal traces need to be routed as differential pairs.
) ) . . DRAWN BY PROJECT TITLE
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UART Interface Design

UART Level-shifting Circuit - Transistor Solution

VDD_EXT VDD_EXT VDD_MCU  VDD_EXT

" C1003_ R1005 R1006 R11323

4.7K 10K

Q1003

[4,10] TXD_MCU [

> MAIN_RXD [3,10] [4,10] RXD_MCU <1
2SC4617TLQ 2SC4617TLQ

<1 MAIN_TXD [3,10]

UART Level-shifting Circuit - IC Solution

€1007 100 nF_10V 1008 100nF_10v

L —l! vz 1—1 i
VDD_EXT oo voos| » VDD_MCU
(3,10 MAN_TXD £ o el CIESTRKGCD 0] |
18] MAIN_CTS > 3 . 1 Slﬁ?’ﬂﬁﬂ [4[21110]
[3] MAII\LRTS fan 5t B 10 3777(; ,RI,S;ME:Q, 7[11]7777}
i *jzu NCZ* 10K R1010 \\x NOTE 5

T T———» VDD EXT ~----o-
TXS0104EPWR 120K 10Ty,

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 13,101 MAIN_RXD <3
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

NOTE:
1. There are two level-shifting solutions: transistor solution and IC solution, and it is recommended to select the latter.
2. The power supply of TXS0104EPWR's VCCA should not exceed that of VCCB. For more information, see the datasheet of TXS0104EPWR.
3. The transistor solution is not suitable for applications with high baud rates exceeding 460 kbps. The capacitors C1002 and C1003 of 1 nF can improve the signal quality.
4. The MAIN_RTS level-shifting circuit is similar to that of the MAIN_RXD.
The MAIN_CTS level-shifting circuit is similar to that of the MAIN_TXD.
5. The module's CTS is connected to the MCU's CTS, and the module's RTS is connected to the MCU's RTS. In addition, pay attention to the direction of connection.

The TXD and RXD of the module are respectively connected to the RXD and TXD of the MCU.
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Test Points
USB Interface Test Points USB_BOOT Interface Test Points
J1102
VDD_EXT

1 “‘ J1101 47K

2 USB_DM_TEST [3] []; - ED {> USB_BOOT [3]

3 USB_DP_TEST [3] D1103

4 » USB_VBUS

N

D1101 D1102 D1105

NOTE: = = =
1. Test points must be reserved for USB interface to debug software.
2. The module can upgrade the firmware over USB interface.

3. The parasitic capacitance of the ESD protection components on USB data traces should not exceed 2 pF.
Ensure that the signal voltage is within the maximum reverse working voltage range of the ESD
protection components.

Debug UART Test Points

> DBG RXD [

i
i
|
i
|
i
|
i
|
i
|
i
|
i
|
i
|
i
|
i
D
i
? <J pBG_TXD [3] .
! I
&= !
D1104 D1106 L
i
! I
€L o
= ! i
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! 1

J110

3

b4

OTE:
. Test points must be reserved for DBG_TXD and DBG_RXD for debugging.

. The debug UART interface supports 1.8 V power domain, and a level-shifting circuit should be used
if the power domain of your application is 3.3 V. For details, refer to "UART Interface Design" sheet.

3. The debug UART only supports the baud rate of 921600 bps.

N =

PWRKEY Test Point

J1105
, I J1106
2 PWRKEY  [34] 2

RESET_N

p1i08 D1109

NOTE: NOTE:

RESET_N Test Point

It is recommended to reserve a test point for RESET_N if it is unused.

NOTE:
1. It is recommended to reserve a test point for USB_BOOT interface.

2. Pull up the USB_BOOT to VDD_EXT before the module starts up, and the module will enter
emergency download mode after powering up. In this mode, the module supports firmware
upgrade over USB interface.

USIM2_DET Test Point

J1104
1

2 USIM2_ DET  [37]

D1107
NOTE:
1. A test point must be reserved to capture CP logs.

2. The USIM2_DET test point supports 1.8 V power domain.
3. When capturing the CP log, set the baud rate to 8000000 bps.

[3.4]
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NOTE:
1. For more details about STATUS and NET_STATUS, see the hardware design document of the module.

2. If the low power consumption is required when your device is in sleep status, replace the power supply DC_5V of the STATUS and 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.

5 4 3 2
Indicator Designs
P e e e e ,
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| DC 5V
! DC_5V
|
3
|
! D1201 D102
| N “
! N
! R1203
| R1202 22K
! 22K
|
|
|
|
|
| 8] sTATUS Q1201 [8] NET_STATUS [
|
! DTCO43ZEBTL DTCO43ZEBTL
|
|
|
|
! =
|
| 1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
'\ﬂé Q1202 !
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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NOTE:
1. CAM_LIGHT1_MCU controls the cathode of the position light of the camera by controlling the triode switching circuit;

CAM_LIGHT2_MCU controls the cathode of the supplement light of the camera by controlling the triode switching circuit;
Choose GPIO pins with default pull-down status as CAM_LIGHT1_MCU and CAM_LIGHT2_MCU.
2. The 33 pF capacitors of the signal pins are reserved, and they can be used according to the actual debugging situation.
The values of current limiting resistors of position light and supplement light (R1312 and R1313) should be varied according to desired brightness level.
3. The capacitors of the CAM_VDD power supply should be connected to the GND layer directly, otherwise there may be power noise leading to abnormalities such as white dots on the preview screen.

i
|
! I
|
|
! I
|
|
|
|
! I
|
|
! |
|
| NOTE 3 !
e e T L e TN |
| . !
| N |
| . |
! > — — |
L s e T I
! ! I I
| | 1 |
| |
| | L CAM_VDDIO !
! — ! | I
| el | — ol <
| 3888 |
| 1 P9 10l o] !
! ! [ o o !
! . b 819§ R1310 R1311 !
! 1 8 m s m !
‘ ; IR i !
| | 47K !
! 2 —— » CAM_VDD 47K |
! 2 » CAM_VDDIO |
! » CAM_
: . Slig; gg <1 CAM_I2C_SCL  [3] !
! > - CAM_12C SDA g |
| s ‘ |
! B ! R1303 OR |
! - > CAM_SPI_CLK [3] |
| 41301 \ ‘ |
i (FR— |
| R1304 _OR ‘
! s < CAM_MCLK [3] |
! !
| s RIS05 —, OR O CAM_SPIDATAD (3] NOTE2 | |
! 1 Ris0r " 0r > CAM_SPI_DATAT [3] |
| P Pt |
‘ CAM_RST [3]  |=-=----=----- - !
| . R <J CAM_PWDN 3] } R1312 3R | - NOTET1. i
‘
| T T e I
! . R1309 R : R1313 !
! ts - > VBAT | ‘ ! ! |
|
! - | : | |
! *|FH34SR-165-0.55H o] IRy ! i i
B |
| C o o n w o of ! i | i
| i (=3 (=3 [=3 (=3 (=3 — |
! R e [cd o] [ o] B ! | |
1 — Ol O] O] O] O] O I c131 1 I I
= e N - - | |
| F e s e el s A Q1302 | ! !
| DO H s s sy 1 WF i ! !
! P23 89 99 A 1 CAM_LIGHT2_MCU [4] ! !
! ! ‘ R R L EEE R |
| | ; DTCO43ZEBTL !
i R !
| 3 !
i N NOTE 2 = !
L s TR !
! I
! I
! I
! I
! I
|
|
! I
! I
! I
! I
|
|
! I
! I
! I
! I
|
|
! I
! I
! I
! I
|
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|
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|
|
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NOTE:

1. The 33 pF capacitors of the signal pins are reserved, and can be used as per the actual debugging situation.

2. To avoid abnormal LCD display caused by power fluctuation, the filter capacitors of LCD_AVDD and LCD_VDDIO must be mounted.
3. The power supply pin LEDA of the backlight is provided by an external power supply circuit, and you can design the circuit by yourself.
4. The LCD analog power supply LCD_AVDD and digital power supply LCD_VDDIO are externally provided.

The nominal voltage of LCD_VDDIO is 1.8 V and the nominal voltage of LCD_AVDD is 2.8 V.

6 5 4 2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘
;

|
! I
|
! . |
|
|
| LCM Interface DeS|gn :
! |
|
! |
! |
i 1 » LCD_ISINK R1408 R Q401 S12333 !
! s T S . VDD3V €— 8 ’ ST LCD_AVDD |
| - —— ~ L NOTE3 o |
| N
! He S RR1409 c1412 |
I s !
! . 10 100 nF | 3
| .
| 74{ 1
e £
i 8 —» LCD_VDDIO R1410 |
! . s Lop avop . NOTE 4 100K i
i R1401 0R B A P |
! 1 R1202 — 0R < LCD_CS 31 i
! 403 R <] LCD_SPI_CLK [3] |
1 » T < LcD_SPLRs B3 !
! U1401 —: R1405 0r G [4,14] LCD_PWR_EN D—@ Q1402 3
| R1406 0R LCD_SPI_DOUT DTCO43ZEBTL !
! = - < LCD_RST [31 I
I 16 I [l oA ey B R oy Bl co Rl S Bl-ey Ry B i
! v B = I N T = = — |
! ® 15| 0| O] O||5] O] O O Of ) |
e 2L =L 2L EHPL 2L 2L 2L 2L |
| w® [Ty i oy ey e el el !
| [ bol &l sl alla @ o o a ! Q103 g3 !
=] il © il o o & o ! !
! = I i NOTE1 vDD1vs €411 OR ' ST s LCD_VDDIO |
I 22 I N _____ . !
! E3 ! | U Ri4t c1413 © :
| |24 | } \“ }
! s ! ] | ------ - 10 100 nF | !
! N ! - 12 1 R1407 —C0R | » Lcp_vobio ! i
| | T | F . | i
| - CELE | NOTE 4 Rs |
I I —_ e e e !
! PTE e !
! ! S | - i
i SRR R .. NOTE 2 !
| = = e !
! [4,14] LCD_PWR_EN D—@ Q1404 |
j— I
| - DTCO043ZEBTL !
! I
! I
! I
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! I
! I
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| Six-wire NOR Flash Circuit Design o Four-wire NOR Flash Circuit Design |
i 3 3 R1506 i
! | | R1507 H R1505 uU1503 E C1502 100 nF !
! R1504 ! ! 10K P10K 10K I !
! 1 1 B sp_cs— R1511 il s vool > |
| U1502 ! ! - R1512 R »  vDD_EXT |
! 10K €1501, 100 nF i | B8] sPi_DIN 3 T 2. ooror roxoros | -— i
3 F—" ! ! - sl wprce Tiﬁ;ﬂ:ﬂ—w R1513 il sP_cLlk [3 3
| Bl sPI_FLASHI Cs > Sl:gl 0R | Hes voe E1E0S » VDD_EXT | | oo onool 5 RIS — R spipour B !
! 13] SPI_FLASH1_SIO_1 0 O0R 2 oevon Fox| L 0 OR SPI_FLASH1.SI0_3 [3] | 1 oo !
| [3] SPI_FLASH1_SIO_2 R 2wz axfe Ri510 gg < SPLFLASH1_CLK B | i ie |
; oo ouon(-S T SPI_FLASH1_SIO_0 [3] 3 3 = |
NOTE:
1. The filter capacitors C1501 and C1502 need to be placed close to the power pins of the flash chip to achieve the expected filtering effect.
2. For the four-wire NOR flash circuit, it is recommended that the WP and HOLD pins be connected with pull-up resistors,
so as to avoid abnormal levels to damage the flash chip, resulting in abnormal transmission or data loss.
3. The SPI of the module only supports master mode, that is, the module can only be a host when communicating with the peripherals through the SPI.
4. There are two design schemes for the flash circuit of the module to be selected according to the design requirements.
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SD Card Interface Design

SD_VDD

R1619
100K

[4] SD_PWR EN D—@ Q1604

DTCO043ZEBTL

SD_VDD «
C1602
SD VDD <« . i." lC1603J§1604J§1605
A <
lmma
100 nF
R1604 ] R1605 ] R1607 ] R1608 [ R1606 J1601
NM NM L NM L NM NM
= = VDD
[3] SDIOT_CLK > R1610 1 OR CLK
[3] SDIO1_CMD R1611 -7 33R oMD
[3] SDIO1_DATA3 R1612 -1y OR DATA3
[3] SDIO1_DATA2 R1613 1 OR DATA2
[3] SDIOT_DATAT R1614 1y OR DATAT
13] SDIOT_DATAO R1615 - OR DATAQ
a1 vss
C1606 _|C1607 _|C1608 _|C1609 _|C1610 _C1611 D1601) D1602|D1603 |D1604 | D1605 | D1606 DETECTIVE
— — — — i — lr A A 4 [ <
NM NM TNM JNM [NM T]NM
SD card holder
o RI61671K  — sp peET [3]
L L D1607

NOTE:
1. The supply voltage range of SD_VDD for SD card is 2.7-3.6 V and sufficient current of at least 0.8 A should be provided. =
2. To avoid the jitter of bus, pull-up resistors R1604—R 1608 are recommended to be added to SDIO bus. SDIO bus needs to be connected to a pull-up power supply.

The values of these resistors are among 10—100 kQ. The recommended value is 4.7 kQ and the resistors are not mounted by default. The recommended pull-up power supply is 3.2 V.

3. In order to improve the signal quality, it is recommended to add 0 Q resistors R1610—R 1615 in series between the module and the SD card connector.
The bypass capacitors C1606—C1611 are reserved and not mounted by default.
4. In order to ensure good ESD performance, it is recommended to add a TVS array and place it as close as possible to the SD card connector,
and ensure that the junction capacitance of the TVS array is less than 15 pF.
5. Keep SDIO signals far away from other sensitive circuits/signals such as RF circuits and analog signals, as well as noisy signals such as clock and DC-DC signals.
6. It is important to route the SDIO signal traces with ground surrounded, and the impedance is controlled at 50 Q +10 %.
The traces of SDIO1_CLK, SDIO1_DATA[0:3] and SDIO1_CMD should be equal in length (the difference is less than 1 mm),

and the total length should be less than 50 mm.
7. The spacing between SDIO signals and other signals needs to be greater than twice the trace width, and ensure that the bus capacitance is less than 15 pF.
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