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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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1 Reference Design

1.1. Introduction

This document provides the reference design for Quectel EC600G-CN QuecOpen® module, including
block diagrams of the module design, power supply, antenna, USIM, camera, analog audio, UART and
LCM interface design.

1.2. Schematics

The schematics illustrated in the following pages are provided for your reference only.
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Block Diagram
NOTE 2
MCU EC600G-CN \\"; LTE/Wi-Fi Scan Antenna 1
'GNSS
vDD_McU €¢—— ] vDD ANT_MAIN (Antenna |
VBAT_EN <F—— GPIO_01 ANT_GNSS . NOTE 3
NET_MODE
VBUS_CTRL <F——] GPIO_02 | Network Status Indication
NET_STATUS
MIC
Handset
SPK | —M8M8M8M8M8M8™>
GPIO_03 Transistor ——>| PWRKEY Matrix Ki d 5x6
Circuit atrx eypa Matrix Keypad
GPIO_04 —>| RESET_N
SD_PWR_EN <JF———— GPIO_09 Camera | <———————> Camera
LCM |&<—> LCM
LCDAVDD_EN < +——]1GPIO_12 Sb |¢————> SDcard
VDD3V3_EN <J}—— GPIO_13 USIM |&<———> | ysiM Card x 2
PWRKEY |
RESET N }— O
USB ——mmm 0o Test Points
VDD_EXT b—— 0O
o GND AUX_TXD —E
Download Control DebuQ:ggg
O | 12-bit ADC
USB_BOOT ADCH vear
ADC2 i
uUsB usSB ADC3
USB_VBUS
VDRV Ch Control
1833V |SENSE arge ontro
UART |<— Le"gi';sﬂi'f'”g —>| Main UART  VBAT_SENSE
3.8V@20A
 NOTE 1 VBAT | 4 VBAT
NOTE: . .
1. A level-shifting circuit with a transistor or a voltage-level translator TXS0108EPWR provided by Texas Instruments is recommended. Quectel Wireless Solutions
2. Wi-Fi scan that only supports receiving, shares the same antenna interface with LTE antenna. The two functions cannot be used at the same time. Jayce Rfﬁ%g‘f; YANG ECSOOF’GF_‘S;E(SULCopen RefeT,';';E Design
3. GNSS function is optional for the module. CHEGKED BY SIZE VER
Vane WANG A2 1.0
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Power System Block Diagram

_NOTE
e.g. DC 12V Input DC 5V Output DC38V@20A
DC-DC MIC29302WU — : EC600G-CN
VBATEN | -
USB_VBUS
MOS ON/OFF
VBUS_CTRL
—=—"] EN
DC 2.8V @ 150 mA
SGM2019-ADJYN5G/TR LCM
LCDAVDD_EN
——— EN
DC33V@ 10 mA
GNSS antenna
SGM2019-ADJYN5SG/TR
VDD3V3_EN
EN DC 3.3V @ 800 mA SD card
NOTE:
1. The power supply for the module should be at least 2 A.
2. GNSS function is optional for the module. Quectel Wireless Solutions
DRAWN BY PROJECT TITLE
Jayce JIANG/Nathan YANG EC600G-CN QuecOpen Reference Design
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Module Interfaces

NOTE 7
ST 131 keyouT1 < > KEYOUTO [13]
[14]  SDIO1_DATA2 gggi gg ROSI7 - OR > sblolcMD n4g 7 [13] KevouT2 <3 {> KEYOuT4 [13]
[14]  SDIO1_DATA3 T | "ANT_MAIN [6] ; 131 kevouts ’—D KEYOUT5 [13]
| P [
[16] NET_MODE < RO319 OR < ANTGNSS 6 e e
NOTE 6 _[16] NETSTATUS (b | - | = Rosr=lor " sDIO1 DATA [14)
,,,,,,,, . /:’UT]?!"’U’S’Bsg%%Tr’Dﬁi*" SDIO1_DATAO [14] EEsacts
NOTE 8 3315"%5‘8%@1‘”:’:2338% ::RESEMD wie m::
F © o w ® > z o0 0 Z 0 Q0 ¥ 0 & & | ResERvED ISENSE |
,,,,,,,,,,, s 58c2828.83835885;8;:5¢ 11 reserven Eonaen Reserveo[ 10
[15] SPI_FLASH1_SIO 0 ~R0325 _NM_0 MR R 5 % 12 e reservep| %0
[15] SPI_FLASH1_CLK 0324 NM_0 — .80 - 2 fI egopaas
032 NM_OR || —2{rousnc vear & RN
[15] SPI_FLASH1_SIO_1 <> = gEggggs
[15)  SPIFLASH1 CS 0322 NM (R || oo v B VBAT EEEEEE]
032 NM 2 pons |
[15] SPI_FLASH1_SIO_3 C%—D:DTL 77777777 R i:iw o RO301 O0R ‘(‘j MAIN_RTS 11
LCD_TE = 10T wan crs -2 ggggg 82 > MAIN_CTS iyl
[12] LCD_SPILRS <t £ 10p 5ot ps wan o2 R0304 R > MAIN_TXD ]
[12] LCD_RST < :LCMST N ; T fj MAIN_RXD 1] SDIO_VDD
12 Lep.spics < oo, 108 {1 LCD_VDDIO ¢————————————— spio1_ctk [
[12] LCD_SPI_DOUT #1057 pout e veaT sens 22 < VBAT_SENSE 8l KEYIN1 113
1121 Lcp splclk <3 e comaon s 2 < USB_VBUS [4.17] LEDK 1.
- sl el TEEE
CAM_VDDIO o] v I"NM_OR . _____NOTE3_ ____ 'c‘. ~ o v s
2 gron use o | R0305 |- 822835590 ¢2
. el T ———COuseDbmTEST R
L0301 ' i 8483532 *
(17 DBG TXD < }—————— ommo e pl 2t ! USB_DM 4 'R0326 NM_OR ! 23343
7] DBG_RXD [ 2066 00 N2 : . - 9 seLrLasisio 2 : . el KEYINZ [13]
- . n 2 Ty Y Y Y+ —uyspp @ T A b ey ———C1 KEYINS [13]
| e e i ! usB_bp 1 ! 9 | peserven kel B ] KEYING [13]
“ PWRKEY O~ {rmer PNMLOR o / 19 e oo rne 12 KeYING [13]
! 0| a
[4] RESET N [O———————Sresern o R T e : USB_DP_TEST  [17] - NOTES8 / I eososcn P P [tk
® .g &
VDD_EXT oo e fcap < SEEEE . v > MICBIAS 2 | cecerme avxo| 1 ! TPO301 |
598532888 dannnis | e (o S —2 T NOTE 2
3888:::¢: ¢ EEEE .
co3o1 ! S Mo 10l e 5 — Rt
22F EREEEEEEEEEEREERE ! DSPKJ: [2’18] gégggg
! SPK_N 19101 RN
L ' NOTE 4 EEEEEEEE
S EEEEEEEE
NOTE4 | CAM_RST [g]
’ NOTE:
5908 %58 0%385 %2220 . .
Szr 10xac>000n O 229 1. Keep unused and RESERVED pins open, and connect all GND pins to the ground network.
g8 J8 0 ‘og§>\
oo s_IST s o .
256° 2z 222=99 057 5'2 2. A test point must be reserved for AUX_TXD to capture CP logs.
= 235 . g . .
g =520 g % 3;’\ ;’\ S 3. A common mode choke L0301 is recommended to be added in series between the module and your MCU in order
58 to suppress EMI spurious transmission. Meanwhile, reserve test points for upgrading the firmware
PO RERE EERE 2m@E® and debugging software over USB interface and minimize the extra stubs of the trace.

L0301 and the two resistors R0305, R0306 should be placed close to the module to ensure the integrity of USB signal.
4. Considering the difference of ADC voltage range among Quectel modules, when it is necessary to use ADC pins,

740 ° it is strongly recommended to reserve the voltage divider circuit for better compatibility with other Quectel modules.
oo = 7l UsiM2 RsT i - The resistance of the divider must be less than 100 kQ, otherwise the measurement accuracy of the ADC will be

;j @0 E:::N : N wl e significantly reduced. When the divider circuit is not used, the ADC pins require 1 kQ resistors in series.

o z:z s (71 Usim2_DATA " e 5. The module optionally supports a built-in codec. Since the built-in codec uses the same signals as the module’s PCM
2 ap = M USIM2_CLKCI e interface (pins 58-61) for external digital audio design, when the built-in codec is used, the PCM interface cannot

: @0 Zz USIM2_ VDD " usieoo be used for other purposes (that is, keep pins 58-61 unconnected).

6. When emergency download function is not to be used, USB_BOOT
= = cannot be pulled down or pulled up before the module starts up.

Quectel Wireless Solutions
7. Wi-Fi scan that only supports receiving, shares the same antenna

9. MAIN_DTR, MAIN_RI, MAIN_DCD, WAKEUP_IN, AP_READY,

W_DISABLE# and SLEEP_IND do not have the functions described

by the pin names and their default functions are GPIOs.

interface with LTE antenna. The two functions cannot be used at the same time. | Jayce JANG/Nathan YANG
GNSS function is optional for the module.

©

When using the multiplexing function of these pins, 0 Q resistors in series are
needed for the selection of functions in compatible design.
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6 4 3 2 1
It is used to turn on or off the module. JE [silf?fjit?ieisie}}he module.
- PWRKEY [3] RESETN [
U0401
4] 0408
» VDD_MCU [4] ON/OFF_MCU Q0406 €0403 14 RESET_MCU a
{1 prcosazestL |10NF DTCO43ZEBTL
{> TXD_MCU )]
<1 RXD_MCU iyl
< CTS_MCU [ = = =
{> RTS_MCU [11] B B
al—
DCD——
.-
s » VBUS 5V power source from motherboard
e USB_DP [3] o
B0 USB_DM 131 /
v In . Q0403
/ R0403 100R
DC5V < ’ J—ii}\n—’ VBUS VBUS USB_VBUS [3,17]
————— |
I |co404
o1 > VBAT EN 5] o SI12333CDS-T1 ! X
o > VBUS_CTRL [4] VT
a0 > ON/OFF_MCU 4] [ i}
0.0 > RESET_MCU ] __Close to module
P05 —
oPo.06|— R0401 =
oPo.07— 10K
P08 —
o > SD_PWR_EN [14] D—@ﬁ
4]
0. > CAM_LIGHT1_MCU ® [41 VBUS_CTRL Q0405
aPIo_11 {> CAM_LIGHT2_MCU 8] DTCO043ZEBTL
oo > | cDAVDD_EN 5]
oo > vDD3v3_EN 151 L
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 share the same power domain, then the related level-shifting circuit can be omitted.
2. The USB 2.0 interface of the module only serves as a salve device and supports full-speed and high-speed modes.
To communicate with the USB interface, MCU needs to support USB host mode or USB OTG. 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. It is 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.

Quectel Wireless Solutions
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Power Supply Design

DC-DC Application VBAT Design

VBAT
When the input voltage is above 7.0 V, use a DC-DC converter to convert a high input voltage

intoa 5.0 V, and use LDOs to convertitto 3.8 Vand 2.8 Vand 3.3 V.

Line width above 1 mm _pVBAT SENSE

Line width above 2.5 mm

NOTE:
GNSS function of the module is optional.

LDO Application

U0503

4. C0526, C0501 and C0502 should be placed close to VBAT_SENSE pin.

| B Sy r———% VBAT :
; e.g. DC 12V Input DC5VOutput [ DC38V@20A | | |
! DC-DC LDO1 EC600G-CN Larizly gl,gl, ! |
! 3 [g8T8 S[ac[e |
| Sl R |
i LDO2 LM | |
! - NOTE 4 -NOTE 4 !
3 DC3.3V@ 10mA :
; GNSS antenna NOTE: i
LDO3 1. The power supply for the module should be at least 2 A. |
DC 3.3V @ 800 mA 2. The VBAT traces must be connected to pins VBAT_SENSE and VBAT in star configuration. i
! SD card 3. The recommended operating voltage of VBAT is 3.3-4.3 V, and the typical value is 3.8 V. 3

DC 2.8V @ 150 mA

LCM Power Supply

DC_5V

DC_5v uo501 LCDAVDD

c0507l Lcosos

’
C0512, @ IN ouT . . .
Ti. EJ—LL Ros15 s 3 EN g BP RO0504
< 51K i s 8 89K
(&}
470”FT Tg o ¢ W J00nE NO 1% C0509| C0510/C0511
i MIC29302WU RO508 | 1WF
= = 1 62K
- 1%
= SGM2019-ADJYNSG/TR
[4] VBAT_EN Q0503
DTCO43ZEBTL = 4 LcDAVDD_EN Q0501 € L = L

VBAT = (R0501/R0505 + 1) x 1.24 =3.88 V DTCO43ZEBTL

NOTE:

1. The recommended load current is greater than 10 mA.
2. When the input voltage is below 7.0 V, use an LDO to convert it to 3.8 V.

GNSS & SD Card Power Supply

‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
|
:
‘

100nF |33PF |
i
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
‘
|
‘
‘
‘

! |
! I
! !
! ‘
! DC_5v u0502 VDD3V3 1
! ‘
1 4 TN ourf® , , , 4 |
|
| cos19l L:oszo 3len g BrH R0509 !
| 75K |
1WF 100nF ~ 1% C0516| C0517 |C0518 !
! |
! J RO511  |1uF | 100nF [33PF |
! - 43K !
! = 1% !
; SGM2019-ADJYNSG/TR |
! i
‘ ! . .
i “ VDD3V3_EN Qo502 = - = = | Quectel Wireless Solutions
DTCO43ZEBTL | DRAWN BY PROJECT TITLE
| o ! Jayce JIANG/Nathan YANG EC600G-CN QuecOpen Reference Design
. NOTE: S VDD3V3 = (R0509 / RO511 + 1) x 1.207 = 3.3V | e — g VER
 GNSS function of the module is optional= ! A2 10
Ll | Vane WANG !
SHEET 5 OF 17 DATE  2023/3/31
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Antenna Interface Design

GNSS Antenna
J0601
R0601 OR C0606
[3] ANT_GNSS < l o I o NOTE 2
C0601 0602 pF e
NM NM N

i

D0601

LTE/Wi-Fi Scan Antenna

LTE/Wi-Fi Scan Antenna

J0602
R0602 o
[3] ANT_MAIN i ! l
co603 L Co604
NMI NMI
NOTE 1

NOTE:
1. Itis highly recommended to reserve a N-type matching circuit for further debugging.
2. It is recommended that the junction capacitance of the ESD protection components used for the antenna interface does not exceed 0.05 pF.
3. The single-ended impedance of the RF antenna is 50 Q.
4. It is recommended to place C0605, R0603 and L0601 close to the RF traces in layout.
5. The power supply voltage range of external GNSS antenna is 2.8-4.3 V, and the typical value is 3.3 V. Quectel Wireless Solutions
The power supply voltage can be designed according to the power supply requirements of the selected active antenna. DRAWN BY PROJECT TITLE
6. The active antenna is only suitable for GNSS function. Jayce JIANG/Nathan YANG EC600G-CN QuecOpen Reference Design
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USIM Interface Design

I ! I
I ! I
i
i ! i
i ! i
| |
I ! I
I ! I
i
i ! i
i ! i
| ! |
i 1 i
|
| USIM1_VDD VDD_EXT ! | USIM2_VDD
! A ! ! A
! 3 !
! R0704 ! !
! 51K ! i
| ! |
i ! i
| cor o | 0708 | 100nF
! I AN I ! 1
| ! |
1 R0706 J0701 100nF ! 1 RO711 40702
! 15K i ! 15K
! 3 S 1 ! ! 6 fvee
! RO701  0R | ! RO707 _ OR
3 3] USIM1_RST [O———Tt P2 ! 3 Bl ysim2 RsT >——T Rt vep | 2
R0702 __ OR | R0708 __ OR
3 B3] USIM1_CLK [O—— 1 ok 1o} ! 3 Bl ysim2_cLk O——T o wof2
|
e USIM1_DET <3 s 2 ! i —oer 2
i ! i
i i
1 USIM card connector | 1 USIM card connector
I p— ! I —
! RO0703 OR | ! R0709 OR
i [3] USIM1_DATA ! i [3] USIM2_DATA
i ! i
i ! i
i i
| f5e) — N ! | Slu8|lubluw
: RTERTERE o o o o o : ! STeeTesTe I
! O| WO | w0 |» | 3¢ 1) )
: AAAADN ! ! IVYVVYVYY
| ! |
! 0701 ! ! 0702
I ! I
I ! I
I ! I
I ! I
I — — ! I — —
I = ! I =
I ! I
I ! I
I ! I
I ! I
I ! I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i L lllilll_l__
NOTE:

1. U0701 and U0702 are recommended to be used to offer good ESD protection, and the parasitic capacitance should not exceed 15 pF.

2. The pull-up resistors R0706 and R0711 can improve anti-jamming capability, and should be placed close to the USIM card connector.

3. R0701-R0703 and R0707-R0709 are used for debugging, and C0701-C0703 and C0705-C0707 are used for filtering out RF interference.

4. C0704 and C0708's capacitance should be less than 1 pF and they should be placed close to the USIM card connector.
5. The GND of the USIM card connector is recommended to be connected to the GND layer directly.
6. For more information about the layout of USIM interfaces, refer to the hardware design document of the module.

Quectel Wireless Solutions
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Camera Interface Design

NOTE 3
CAM_VDDIO
- — ™| <
o =1l =]
S 3 2
! O] Ol o
] o o
o c g 3 R0812 R0813
= g J
1
47K D
: — » CAM_VDD 47K
: » caAm_vDDIO
. sggg; 82 - ‘ 1 CAM_I2C_SCL  [3]
s | CAM_I2C_SDA  [3]
.
‘ '
J0801 " ROB03 — OR > CAM_SPI_CLK  [3]
.
E—T
R0804 ___OR
> Ros0s L oR <1 CAM_MCLK 3] NOTE 2
" Ro80s —0r > CAM_SPLDATAO 3] .-
! RO807 oR {> CAM_SPI_DATA1 [3] -
12 ,
<J CAMRST (3 ----------- -
R0808— OR i B ‘ NOTE 1
» D < CAMPWON 3 ! Re803R | T OTE 1
* 11 : p
s \ ‘ ,
‘ | P
ROB09 0R . vear | Ro81 i R ‘
4 i 2R : CAM_LIGHT1_MCU [4] 1
FH34SRJ-165-058H | [ e ! |
e e i
lw o n o o o 1 | !
I o o o o o — |
== w :
1 olgl ool olg | _|cosn = | !
[T e e e e e e A Qo802 ! ‘
4§ & 5 49 '§ § 1uF ! !
88 8 8 88 L] CAM_LIGHT2_MCU [4] |
| ! @) | ______________/
‘
i ; DTCO43ZEBTL
N ‘
NOTE 2 , =

NOTE:

1. CAM_LIGHT1_MCU controls the cathode of the positioning 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;
it is recommended to select the default pull-down GPIO pins as the two control pins.
2. The 33 pF capacitors of the signal pins are reserved, and they are used according to the actual debugging situation.
The values of current limiting resistors of positioning light and supplement light, R0810 and R0811, should be varied according to brightness requirements.

. The capacitors (C0801 and C0802) 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.
4. If the camera interface is not required, the pins CAM_I2C_SCL and CAM_I|2C_SDA can be used as an 12C interface to connect other peripherals.

Quectel Wireless Solutions
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Analog Audio Design (Audio Power Amplifier)

R R e
NOTE 4 -
ffffffffffffffff < L e—s 5 }E ] |
N b 8Tez 8 g8 !
N U0g01 8 3} ! 10901
: 3.10] SPK N> coso | 2200F | FOSGT | \ . B0901 600R @ 100 MHz 1 . | Loydspeaker
! i R A — — oy 1y i
| i 3 e ] [aaa L g S
i 13,10] SPK P >—— 09021 2200F | oy . - B0902 600R @ 100 MHz 1 8T2gT8 !
1 Y- : By gy (S O :
! VDD_EXT ‘ ! 1% | oo , | !
! | e — — ‘ : 600R @ 100 MH ! i
B L EEEE TR ‘ 10K 2 evnss oot §LLE §j-ta §i% gj-% @ ‘ | o
NOTE 1, ’ ST‘Q‘ ST@ STE STE | ombo—k g |
R0903 €003 TPAG211A1 - - A S
NM_100K 200 nF L e IS AN IS |
1 : NOTE 3/ |
NOTE:
1. SPK_N and SPK_P are differential output channels. 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, contact Quectel Technical Support.
2. The power amplifier in this design is for reference only. Choose the audio power amplifier with appropriate power according to the actual needs.
3. Place filter capacitors and ESD protection components close to the loudspeaker.
4. Audio PA Gain = 40 kQ / R0901 or R0902. Quectel Wireless Solutions
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Analog Audio Design (Handset)
MICBIAS
R1003
510R
‘5 ‘s N
R1004 <2 ] 3
E T o1 [a)
15K 2 =
o o
C1001 B1001
Bl mic_pP [} ey R
100nF
@
ST oy S
o] 212 219
o o o|®
C1002 B1002
1B mic_NCT I o R
100nF
R1005 f— h— é 4
15K 2Ty 2 & 5 1
2| o S 3
R1006 © © 2
1} -
510R
c1013
i N
E 8
33pF 2
R1007 OR B1003_ OR
[3.9] SPK_P > T f—
_|c1010
“TNF_10pF
R1008 OR B1004_ g
[3.9] SPK N > T aaa
c1014
i @
T g
33pF 2

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 with ground planes above and below, and far away from noise sources.

Quectel Wireless Solutions

DRAWN BY PROJECT TITLE
Jayce JIANG/Nathan YANG EC600G-CN QuecOpen Reference Design
CHECKED BY SIZE VER
A2 1.0

Vane WANG

SHEET 100F 17

DATE  2023/3/31




UART Interface Design

UART Level-shifting Circuit - Transistor Solution

VDD_EXT VDD_EXT VDD_MCU  VDD_EXT

C1103_ R1105 R1106 R11(1)E3

4.7K 10K

Q1103

[4,11] TXD_MCU [

> MAIN_RXD [3,11] [4,11] RXD_MCU <3
2SC4617TLQ 2SC4617TLQ

<1 MAIN_TXD [3,11]

UART Level-shifting Circuit - IC Solution

C1101 104 =

100nF_10V  ~

T o T 100 nF_10V
VDD_EXT 4 e e ——— » VDD_MCU
2] ol 8 > RXD_MCU  [4,71] |
B.11  MAIN RXD <3 3l ud LI TXD_MCU [4,11] |
3 MAIN_CTS > g il L[> CTS.MCU [] |
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ol [ N
r7 oo efs 10K R1101 VDD_EXT \¥”N707TE 5
= TXSO104EYZTR 120K R1102_y,,
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

NOTE:

1. There are two level-shifting solutions: transistor solution and IC solution, the latter of which is recommended.
2. The power supply of TXSO0104EYZTR's VCCA should not exceed that of VCCB.
For more information, refer to the datasheet of TXS0104EYZTR.
3. The transistor solution is not suitable for applications with baud rates exceeding 460 kbps.
The capacitors C1102 and C1103 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 hardware flow control pins MAIN_CTS and MAIN_RTS adopt the direct connection mode, that is, the module CTS is connected to the MCU CTS,

Quectel Wireless Solutions
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and the module RTS is connected to the MCU RTS. In addition, pay attention to the direction of connection. Jayce JIANG/Nathan YANG | EC600G-CN QuecOpen Reference Design
MAIN_TXD and MAIN_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. CHECKED BY SIZE VER
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NOTE:

LCM Interface Design

40542W90-26N-SHL2ETCR

5 » LEDK
,,,,,,,,,,,,,,,,,,,, }
: | > lepA |
M ittt ~. NOTE 3
s
le
74“‘
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>
© gligimgg <1 Lcp.spics Bl
204 R <7 LcD_sPl_CcLk  [3]
= i <31 Lcp_sPiRs Bl
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vreon u  R1205 R LCD_SPI_DOUT
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2 “‘
25
. R1201 —L0R LCD_VDDIO

’725
77
Q
I
o

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

2. In order to avoid abnormal LCD display caused by power fluctuation, the filter capacitors of the LCD power supply pins, LCDAVDD and LCD_VDDIO, must be mounted.

[3

3. The power supply pin LEDA of the backlight is provided by external power supply circuit, and you can design the circuit by yourself.
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Matrix Keypad Interface Design
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SD Card Interface Design

Q1402 S12333
R1401 0R e
VDD3V3 4—— LD ST 0B

[©]
R1402 _IC1405

10K 100 nF

R1403
100K

[4] SD_PWR_EN D—@ Q1401
DTCO43ZEBTL

C1404
+ 7C1401 77(314027701403

[100 4 [100nF | 33pF | 10pF

SDIO_VDD
R1404 [] R1405 [ R1406 [ R1407 | R1408 J1401
47k a7k a7kl 47kl 47K L
= VDD
B3] SDIO1_CLK [ R1409 1 OR CLK
13] SDIO1_CMD R1410 -7 33R CMD
8] sDIO1_DATA3 Ri4N —p OR DATA3
8] SDIO1_DATA2 R1412 -, 0R DATA2
R1413
[3]  SDIO1_DATA1 R DATA1
{31 SDIO1_DATAD R1414,— OR DATAQ
Jp—————vss
_|c1406 _|Cc1407 _|C1408 _|C1409 _|C1410 _|C1411 qg“% D140ég140; D1404q D1405q§1406 DETECTIVE
TNM INM T[NM TTNM T[NM TTRM
SD Card Connector
o RSIK 1 sp pET 3]
4 L D1407
B B P

NOTE:

1. The maximum output current of the pin 133 SDIO_VDD is 150 mA, which can only be used to pull up the SDIO bus.

2. The voltage range of VDD, power supply for the SD card, is 2.7-3.6 V and it should provide at least 800 mA current.

3. To avoid the jitter of bus, pull-up resistors R1404-R1408 are recommended to be added to SDIO bus. Value range of these resistors should be 10-100 kQ and the recommended value is 4.7 kQ.
SDIO_VDD should be used as the pull-up power.

4. To improve signal quality, it is recommended to add resistors R1409-R1414 in series between the module and the SD card connector.
The bypass capacitors C1406-C1411 are reserved and not mounted by default.

5. For good ESD protection, add a TVS diode on each SD card pin, and place them as close to the SD card connector as possible.

The parasitic capacitance of TVS diodes should be less than 15 pF. . .
6. Keep SDIO signals far away from other sensitive circuits/signals such as RF circuits and analog signals, as well as noise signals such as clock and DC-DC signals. Quectel Wireless Solutions
7. Route SDIO signals with 50 Q 10 % impedance. It is important to route SDIO signals with ground surrounded, and the total routing length should be less than 50 mm. | ... Reoeey vanc ECSOOF’GF_‘S;E&LCQW” Reforons Design
It is recommended to keep the trace length difference among SDIO1_CLK, SDIO1_DATA[0:3] and SDIO1_CMD less than 1 mm. CHECKED BY SIZE VER
8. Keep the space between SDIO signal traces and other signal traces greater than twice the trace width and ensure that the bus capacitance is less than 15 pF. Vane WANG A2 1.0
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External Flash Interface Design

Four-wire NOR Flash Circuit Design
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NOTE:
1. The power 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,
to avoid abnormal levels causing the flash chip to malfunction, 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 SPI.
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Indicators
DC_5V
DC_5V
Dieo
51601 N
x
R1604
R1601 2.2K
22K
R1602 47K =
[3] NET_MODE Q1601 [3] NET_STATUS [ - . ‘G‘}’j Q1602
DTC043ZEBTL ™ VMT3(25K3541)-NMOS
R1603
470K
NOTE:

1. For more details about NET_MODE and NET_STATUS, refer to the hardware design document of the module.

2. If the low power consumption is required when your device is in sleep, replace the power supply DC_5V of the NET_MODE 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.
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Reserved Test Points

USB Interface Test Points USB_BOOT Interface Test Points

J1701
J1702
i 3] 47K
USB_DM_TEST [3] 4 R1701 ) % VDD_EXT

2 USB_DP_TEST [3] 7 ‘ > uss_BoOT 3]
s I D1707

. » USB_VBUS

D1701_ | D170: D1703
> N N %D

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

2. Pull down the USB_BOOT to GND before the module starts up,
and the module will enter the emergency download mode when it is turned on.
In this mode, the module supports firmware upgrading over USB interface.

. Test points must be reserved for USB interface.

1
2. The module can upgrade firmware and debug the software over USB interface. The parasitic
capacitance of the ESD protection components on USB data lines should be less than 2 pF.

Debug UART Test Points

J1703
1
2
3
D17Q8 | D1704
N Oir

1
NOTE:
1. Test points must be reserved for DBG_TXD and DBG_RXD to capture AP logs.
2. 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 the "UART Interface Design".
3. The debug UART only supports the baud rate of 2000000 bps.

< Aux_Txp Bl

<] DBG_TXD 13]
> pBG_RXD 3]

D1705

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

2. The auxiliary 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 the "UART Interface Design".

3. When capturing the CP log, set the baud rate to 8000000 bps.
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