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Our aim is to provide customers with timely and comprehensive service. For any assistance,
please contact our company 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 office. 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 to support@quectel.com.

General Notes

Quectel offers the information as a service to its customers. The information provided is based upon
customers’ requirements. Quectel makes every effort to ensure the quality of the information it makes
available. Quectel does not make any warranty as to the information contained herein, and does not
accept any liability for any injury, loss or damage of any kind incurred by use of or reliance upon the
information. All information supplied herein is subject to change without prior notice.

Disclaimer

While Quectel has made efforts to ensure that the functions and features under development are free
from errors, it is possible that these functions and features could contain errors, inaccuracies and
omissions. Unless otherwise provided by valid agreement, Quectel makes no warranties of any kind,
implied or express, with respect to the use of features and functions under development. To the maximum
extent permitted by law, Quectel excludes all liability for any loss or damage suffered in connection with
the use of the functions and features under development, regardless of whether such loss or damage
may have been foreseeable.

Duty of Confidentiality

The Receiving Party shall keep confidential all documentation and information provided by Quectel,
except when the specific permission has been granted by Quectel. The Receiving Party shall not access
or use Quectel's documentation and information for any purpose except as expressly provided herein.
Furthermore, the Receiving Party shall not disclose any of the Quectel's documentation and information
to any third party without the prior written consent by Quectel. For any noncompliance to the above
requirements, unauthorized use, or other illegal or malicious use of the documentation and information,
Quectel will reserve the right to take legal action.
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1 Reference Design

1.1. Introduction

This document provides the reference design for Quectel AG35 series module.

1.2. Schematics

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

Main Diversity GNSS

Antenna Antenna Antenna Wi-Fi Antenna
SDIO1
GNSS Antenna ANT_GNSS UART2 AF20
Detection ADC1 PCM
Control
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SHUT_DOWN_N_MCU SHDN_N
WAKEUP_IN_MCU Level-shifting Circuit WAKEUP_IN
PWRKEY evel-shifting treul PWRKEY PCM Loudspeaker
RESET RESET_N
TLV320AIC3104-Q1
Test Points Iﬁ USB_BOOT
| 12C1 Microphone
VBAT_EN H Power Supply lé VBAT
MCU AG35 Series
Quectel Wireless Solutions
DRAWN BY PROJECT TITLE
Note: Eden LIU AG35 Series Reference Design
Power domain of the MCU is 3.3 V. CHECKED BY SIZE VER
Yeoman CHEN A2 11
SHEET 1 OF 13 DATE 2021/5/31

6 5 4 3 2 ’




Power Supply Block Diagram

DC 3.8 V Output .
— DC-DC AG35 Series

DC 1.8V Codec

_DC 12V Input
DC 12V Input DC-DC DC 5V Output

LDO

VDD_MCU

.1 DC18V UART
LDO
L | be-nc DC 3.3 V Output
AF20
SD Card

Note:
For DC-DC application, a DC-DC converter is used to convert a high input voltage into 5 V output, then covert the 5 V voltage into 3.8 V and 3.3 V outputs,
and finally LDOs will generate 1.8 V typical voltages.
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.
Module Interface Design
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MCU Interface Design
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| GPIO_01——[> VBAT_EN 5]

i GPIO_02———> VBUS_CTRL [13] L
i GPIO_03———> ON/OFF_MCU [4]

i GPIO_04——{> RESET_MCU [4]

| GPIO_05———[> W_DISABLE_M [4]

i GPIO_06——————> CODEC_POWER_EN [6]
| GPIO_07————————T> WAKEUP_IN_MCU [4]
' GPIO_08|——————> SD_PWR_EN[10]

| GPIO_09|———————T> SHUT DOWN N [4] VDD_EXT
3 GPIO_10|——T> POWER_CTRL [6] [3,5,6,7,10,11,12]
'
'
'
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|
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|
|
|
|
|
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s

SHDN_N [3]

GPIO_11—
GPIO_12—
GPIO_13—

> WAKEUP_IN [3]

[4] SHUT_DOWN_N Q0205

RJMOO3NO3FRA

L C0001

[4] WAKEUP_IN_MCU
— 100nF

RJMOO3NO3FRA

MCcuU

Notes:

1. U0201 represents the MCU.

2. AG35 series module can only work as a USB device and it supports Full Speed and High Speed modes. To communicate through USB interface, MCU needs to support USB host or OTG function.
The VBUS pins of MCU and AG35 series module should be powered by a 5 V power system for USB detection, and VBUS_CTRL is used to turn on/off VBUS power supply.

When VBUS_CTRL is at high level, USB_VBUS will be powered on.
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Power Supply Designs (Part 1)

Module Power Supply

VDD = (R0307 /R 1)x0.8=5V T = U0302
100nF ' co309 L0302 (R0307/R0308 + 1) x 0.8 =5 - TPS62130A-Q1 VBAT = (R0310/R0311 + 1) x 0.8 = 3.8V
DCi2v [ DD 5] . . L0303
T F0301 555P4 L0301 = PGND sw TOVBAT [3612]
- 2.2uH
1000H & B()TSTSS4560 < SW Coat3 0312 JC0310 2 oo swﬂ - 8
L0%015L075/50MRD0301 g C0314| C0304) CO305 | CO306)  CO307 R0302 r Tane = = S]vos swi2 g =
_ 8 104F| 1oonF| 100pF| 10PF| 442K VIN 0307 GND T " T LT | mveaTEN SEN PGt M
100nF 3 I 8 PVIN FBE2 Sc0318] C0319
8 It > EN COMP 1 gllx R
g 8| 3 o gHR l l l:”PVIN AGND 8 =
3| 8 s 5] & co3ts 0316 10 7 220F | 100n
©0302 e | o R0304 RTCLK & FB FB . AVIN - Fswi]
E E
100nF L oeLgl L L L Lo 1 52 glT 100 0V1uFI COMFSS/TR 2 DeF 1z
B B B B B B — — w B - >
L = « - BT = = 33nF f L g
3 S L — S = =
= :8 - = =
o
= - TPSEA IS Q1 VDD3V3 = (R0313/R0314 + 1) x 0.8 =33V
L0304
° 16 lpGND swH o —vDD3v3 [6,9,10]
=18 15 pGND swi s ok
& ‘4 vos swi3 38
[3.4,6,7,10,11,12] vDD_ EXTD S1EN PG4 £ ©
5] VDD PVIN FB Z o T co323]  co324
coazi co32i ‘: PVIN AGND ”D v
AVIN FswlZ & g 220F] 1000
10uF | 0.1pF a 3 g
I I conzz | 9 1ssTR Z DEF =
- ~ T
— ¥
wni F 1 e Lo
— = = e
Notes:

1. The power supply must be able to provide a sufficient current of 3 A at least.
2. VBAT_EN is used to control power supply of the module. It is at high level by default when the module is in a state of power supply.
When VBAT_EN is at low level, VBAT power supply will be switched off.
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Power Supply Designs (Part 2)

VBAT Design Power Supply for PCM Codec

R0403 al
13] PM_ENABLE_WIFI > - .«
1K Q0402 N e ‘
- N
o= RJMOO3NO3FRA ) Note !
L
o

Note:
CODEC_POWER_EN must be at low level to ensure normal operation of PCM codec.
If VDD_CODEC power supply needs to be switched off, keep CODEC_POWER_EN at high level.

Note: -
The RC circuit, assembled with R0417 and C0419, is used to delay the
start-up of MOSFET switch circuit.

! I
| [ |
i Do |
| P Q0404 !
' VBAT . P PMN48XPA2 '
1 4 oot Connect to VBAT_BB pins. b 5,6,9,10] VDD3V3[ > STiS VDD_CODEC ;
' eaa > VBAT BB P !
1 BLM21PG600SH1D - Do R?gg;é !
! ':( gmﬁi(msm D C0405 [ VBAT_RF i ! couTi _cotz _en3 !
- i ! 4.7uF  |100nF F |
- N C0401 _|c0402 |co403 _|coaos L:owe Lo4o7 Lmos Connect to VBAT_RF pins. D W |100nF |33p |
Dog & =% oonF TaspF JiopF | 'O%F TioonF T0pF Lo i
' 2 | poso2 T P ! nF | 33pF  110p pod R0402 1
b3 100uF Do [6,8] VDD_1V8 — B £ 100K 1 1 1 |
. - 100K Qo401 B - - - i
: Do o :
' p— | 1 a 8 '
‘ - v S ‘
! o E !

‘ =
i Notes: Lo Qoaos 3 & = i
| 1. The power supply must be able to provide a sufficient current of 2 A at least. i | [4] CODEC_POWER_EN E}§ = |
‘ i 3 ‘ Z ‘
i 2. VBAT_BB and VBAT_RF pins should be routed in star structure. Do S i
i ‘ i
| 3. The recommended operating voltage of VBAT is 3.34.3 V. i ' IS |
i ‘ i i
| 4. The capacitors C0401-C0408 should be placed close to the module's VBAT pins. } ! = = !
S U0402 |
| | LP5907QMFX-1.8Q1 |
i
Power Supply for AF20 e oo e ourfs > voD_1va |
i
Q0403 C0414]C0415 RO404 —LOR 3|y NC - l . . l . !
VDD3V3 < : £ VDD3V3_AF20 [11] 100nF] 1uF C0416]C0417C0418 |
SI2[D _ el a !
PMN48XPA2 1 38 5 4.7uF (100nF (33pF :
= eHS

R041 N !
100 [345.7,10,11,12] VDD_EXT [>—r  — !
i
i
i
i
i
i
i

Power Supply for Antenna Detection

VDD_3V3_CTL
—

Q0406
PMN48XPA2 U0401
5,6,9,10] VDD3V3 > i S1i 5 LP5907QMFX-1.8Q1 VDD_1v8_CTL
C0425| 100nF R0410 IC0409 2 1 N ouT 5
C0424 S
WF S1EN NCH-
C0420 |C0421 |C0422

IJLAF 100nF [33pF

/| —2{aNp

R0414
[4] POWER_CTRL
1K
o,
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(U)SIM and UART Interfaces Design

UART Level-shifting Circuit - IC Solution (Recommended)

UART Level-shifting Circuit - Transistor Solution

VDD_EXT  VDD_EXT
€0507 R0508 R0509
1nF 4.7K 4.7K
Q0501
[4,7] RXD> > RXD_MODULE [3,7]
25C4617
VDD_EXT VDD_EXT
€0509 R0512 R0513
nF 4.7K 4.7K
Q0503
[4,7] RTS[> { > RTS_MODULE [3,7]
25C4617
Notes:

refer to the datasheet from Texas Instruments.

TXS0108E-Q1

“ﬂ U0501
1000 c0501 | 1[, 81 Lcosg{ 100nF
VDD_EXT 4—‘—’{—iVCCA VCCBQ—»VDDMCU
13] DCD_MODULE [>——————3{A2 B2 18— pcp )
[3.7] TXD_MODULE [D>—————241A3 B3l TXD [4.7]
[3.7] RXD_MODULE 21 A4 B4 IRxD4.7)
3] RI_MODULE [>—————51a5 B5 12— RIM
13] DTR_MODULE <176 B6| 14— 1 DTRI4]
[3.7] CTS_MODULE [>——————381A7 B7H3— > CTS[47]
[3.7] RTS_MODULE <F———————21A8 B8|12— < IRTS[4,7]
VDD_EXT 40906, —;10K 1010g aNDH——— 1)
R0507,— 120K

VDD_MCU VDD_EXT
C0508
R0511 R0510
4.7K 4.7K nF
Q0502
[4,71TXD <3 <] TXD_MODULE [3,7]
28C4617
VDD_MCU VDD_EXT
RO5145  pos15, C0510
7K nF
Q0504
[4,71 cTS & <1 CTS_MODULE [3,7]
28C4617

1. It is recommended to use the IC solution for voltage-level translation.
The transistor solution is not suitable for applications with high baud rates exceeding 460 kbps.
2. The supply voltage range of VCCA should not exceed that of VCCB. For more information about TXS0108E-Q1,

3. If high baud rate is needed, it is highly recommended to install four 1 nF capacitors (C0507/C0508/C0509/C0510) on transistor circiuts.
4. The DTR transistor circuit is similar to that of RTS. The Rl and DCD transistor circuits are similar to that of CTS.

(U)SIM Interface

VDD_USIM VDD_EXT  VDD_USIM

C0503} } 100nF

R0501 R0502 10501
15K 51K
vee GND > USIM_GND [3]
[3lusiM_RsT >—R0503— OR RST VPPI—
Blusim_cLk R0 OR CLK 110
[3] USIM_PRESENCE PRESENCE 1
(U)SIM card connector —
3] USIM_DATA >—R0505—, OR

c0504/c0505| cos06] 5 | N Q| 3| 8
_ _ ___ o w0 w0 0 ]
33pF 33pF] 33pF] § }E 3 }ES }E S }{ S
O] O] (6] (6] O]
n 0 n n wn
= [ = = =
[2) [2) [2) [2) 1]
S| o |a|a| g
—_ wn wn n n w
—_ ] ] p ) -
(=2 (=2 D D (=
ol olo lol o

D= O = —n = 0=

w - w - w-ow - w -

Notes:

1. The decoupling capacitor of VDD_USIM should be less than 1 pF and must be near to (U)SIM card
connector.

2. AG35 series module provides an input pin (USIM_PRESENCE) to detect the (U)SIM card.
It supports both low level and high level detection.
For more details, see Quectel AG35_Hardware_Design.

3. R0503-R0505 are applied to suppress the EMI spurious transmission and enhance the ESD protection.
4. It is recommended to take electrostatic discharge (ESD) protection measures near the (U)SIM card
connector. The TVS diode with junction capacitance less than 10 pF must be placed as close to

the (U)SIM card connector as possible.
5. R0501 can improve anti-jamming capability of the (U)SIM interface circuit and it should be placed
close to the (U)SIM card connector.

Quectel Wireless Solutions

DRAWN BY PROJECT TITLE
Eden LIU AG35 Series Reference Design
CHECKED BY SIZzE VER
A2 1.1
Yeoman CHEN
SHEET 7 OF 13 DATE 2021/5/31

3 2 1




6 5 4 3 2 1
T T T VDD_CODEC i
C0601 C0602 C0603 3
NM_33pF | NM_33pF “TNM_33pF !
3] CODEC_PCM_OUT [ R0601 ORT Ro614 NW_OR |
3] CODEC_PCM_IN <~ ROG02 9R |
[3] CODEC_PCM_SYNC [ ggggi gg S E R R [6,8] VDD_1v8 > = DpvDD [8] 3
18] CODEC_PCM_CLK [>— I g s B g8 BB IS |
© I
b4 L |u [ E T 'R T T 1
S ErEFEPE |
St 1
d de o :
™) 0| o o —| | ¢ 1| < v |
S g2 LZ5zbz 1
& 2o BOZoQ" fi |
© |
5 micBIAs & |u & n 16:8] vDD_CODEC i
AvpD 23 17127 |
MICILP/LINETLP DRVDD 24 o - e |
MICTLMILINEILM (0601 DRVDD -8 st B |3 i
=3 =3 o o |
TLV320AIC3104-Q1 © © o 0 L |
MIC2L/LINE2L/MICDET I0VDD 7 R0624 D:DLP VDD_1V8 - 1
MIC2R/LINE2R pvDD |32 <3 DvDD [8] i
RO611 6 i
DVSS 1
B wmic_p o> ggggz i i 100nF_12 |yic1Rp/LINE1RP 1 !
18 MIC_N = { |1000F_13 i 1RM/LINE 1RM 83,5  Avsst ;g Y Notes: |
c0607 SS ke 3360 AVSS2 e |
ROG12F —— 53 'é 3 R ol 1. Power-on sequence of TLV320AIC3104-Q1: IOVDD — AVDD/DRVDD — DVDD — Software Initialization. !
10uF o . . ) . |
15K ! 3 § z § g9 v 2. The RC delay circuit assembled with C0623 and R0616 is used to ensure that the power-on time difference !
EREE SEEE N between AVDD and DVDD is within 5 ms. For more details, refer to TLV320AIC3104-Q1 datasheet. :
Roow - F*——o spkN 8 3. The RESET pin must be at low level for at least 10 ns after all power supplies for TLV320AIC3104-Q1
cosat HYE— spp 8l are at their specified values.
con2 /] oreroeng STKR Bl 4. AG35 series module will automatically initialize the codec via 12C1 interface after the module is turned on successfully;
1 souroa0g” PR @ so all power supplies for the codec need to be turned on before that. !
Audio - Audio - Loudspeaker Application ... |
————————————————————————————— i Audioinput ! !
8 o i : ! | ! !
BIMICN ' Close to headset interface. | B ‘ :
e T T AF ESDALC5-1BT2Y !
R0620 k0632£30633 J20634 icoeas L:oeze L:oew }{D0601}{D0602 !
OR .~ f— f— 1Tomoomee- v |
Q—D—[ T0pF [33pF [10pF [33pF [10pF [33pF i ! NS oo
18] MiC_P <3 R0621 7 NM_OR Tp T P T T P P . ; 1 Noted | .
18] SPK_L> [8] MIC_P <3 F0601W82 | 2] J0601: AT |
Jg 10602 8] MIC_N <—F0602 L » :
[8] SPK_R> F0603,~~0R R - !
< 10 0o © ~ s © =) Sx 1 18] SPK_P > F0604W0R ‘ ! 1 | I
g |3 ge |12 |2 g5 |12 |2 g5 [ElsPRN e D0603| posoa TSR !
1o 1o 7902 e o }{'Dg ° 1o }E Op RO2Z R wicp g Losssl:ossg J§0640 lcoszu _|cos42 _|coe4s pAEN > 3 EZK’P 1 |
'S [ [ 'S I I
—F} S 2 Té & 2 Té? & 2 [ROEZ3,—NMOR  p R0625 .0R T0pF [33pF [10pF [33pF [T0pF [33pF }E }E ! | |
= @« 2 = 1) g - 1} 8 R-0805 L boeoz | !
Notes: \V4 o \V4 “ \V4 w CTIA oMTP] v ESDALC5-1BT2Y i
1. The an.alog output on.I)./ drives headset. For. larger power Iogds such as loudspeakers, - RO621/R0623 | NM M e
an audio power amplifier should be added in the circuit design. R0620/R0622 M NM 3 : .
2. The analog GND should be connected to the main GND via the 0 Q resistor (R0625). 3 Quectel Wireless Solutions
3. The maximum capacitive load of SPK_N/P for speaker is 330 pF and the maximum capacitive load of MIC_N/P for microphone is 250 pF. i DRAWN BY PROJECT TITLE
4. 0602 is a simplified loudspeaker output circuit of an external power amplifier. To suppress POP, it is recommended to | Eden LIV AG35 Series REferf/”EC: Design
o L \ . L . ! size
control the external power amplifier through PA_EN, enabling it to be turned on after the module's audio function is established. | CHECKED BY A2 11
””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” ' Yeoman CHEN SHEET 8 OF 13 DATE 2021/5/31




GNSS Antenna Interface and Detection Circuit (Normal)

D0701 R0701

Main Antenna Interface and Detection Circuit (Normal)

[6:91 vpp_1v8 cTL

1. It is recommended to select a low power active antenna.

Main/Rx-diversity Antenna Status Indication 2. An external LDO can be selected to supply power according to the active antenna requirement.

: . ‘ : |
1 g o701, ' Note | ! ! R0705 |
3 B ADCO INPUT RB520S-30 10K _ E 1 T b VDD3V3 2] 20R - i
; I | 5|2 . s |
| Troore : | | T e HE - |
! - RO0702 N, 8 | ! . 1 o J0703 !
1 Bl ANT_MAIN 3 o | : ! Lo - B o !
1 l OR l P C0704 E D07023 x ! i i g Active Antenna 1
i ﬁ(’?/l702 (N;?/Ims é i E i i i © DTC143ZET1G1 o« i
| I ¥ o] [ w !
| o I b L z 1
i Note: = = % i i 18] ADC1_INPUT <3 » é i
i To detect antenna status successfully, the main antenna is recommended to 3 3 g § }
| integrate an 8-13 kQ resistor (R_in) to GND. And the typical value for the resistor is 10 kQ. b R 330F ik |
o T T e ST o P Bl ANT GNSS <3 . 1 |
. Rx-diversity Antenna Interface and Detection Circuit (Normal) : : Ro708 co714 |
i D0703  R0703 - 8 !
| 6.9 vbp_1v8 CTL. >—— P T A prmmmm—- Co - i
! RB5205-30 10K £ 1y0702! Note 1} co712 co713 1¥8 !
3 [3] ADC2_INPUT ST ! 3 Lo NM NM . ] 3
; AR | | | |
1 IOOnF | ! o = = -4 !
‘ g | ! o !
: - R RO704 co708, | i ! P 1
! Bl ANT_DIV - T 33pF | ] 1 ! D GNSS Antenna Status Indication |
I — < I I
lcme lcom - § i é i i Antenna Status | Open Normal Short to GND
! NM NM z LS L ADC Value VDD3V3 VDD3V3 - R0705 x |_GNSS| 0V |
| | gl i B |
i Notes: = = = = P |
} 1. To detect antenna status successfully, the Rx-diversity antenna is recommended i
i to integrate an 8-13 kQ resistor (R_in) to GND. And the typical value for the resistor is 10 kQ. i
} 2. The Rx-diversity reception function is ON by default. If Rx-diversity antenna is not used, - i
| use AT command to turn off Rx-diversity reception. D |
I 3 Notes: !
i Antenna Status Open R_in = 8 kQ R_in=10kQ| R in=13kQ | Shortto GND 3 3. VDD3Y3 is the power sgpply for active antenna, and I_GNSS is the i
ADC Value 17V 07V 08V 09V oV b opeartlhg current of active antenna.
! Status Indicati Ooen Normal Short to GND i 1 4. The active antenna power supply shall not exceed VBAT voltage of the module. !
! atus Indication P Normal Normal b And ADCO or ADC1 shall be selected for ADC value detection. !
Notes:

1. It is recommended to use n type main/Rx-diversity antenna circuit to facilitate future debugging.
2. The impedance of the RF signal traces must be controlled as 50 Q when routing.
3. ADC value can be read by AT+QADC=<port>. For more details, see Quectel AG35 AT _Commands_Manual.

Quectel Wireless Solutions

4. Three kinds of antenna status are designed to be detected: Normal, Short to GND and Open. DRAWN BY PROJECT TILE
. . . Eden LIU AG35 Series Reference Design
5. The antenna connection status is judged by the voltage detected on the ADC pins. o VER
CHECKED BY " o
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SD Card Interface Design
i

Q1001
R1001, . OR
5.6,9]vDD3V3 > T sTa 5 —
o
R1002 me
10K 100nF
3] VDD, SDIOES c1002l_ crooslc1otolcror
1003 100uF| 100nF] 33pF|  10pF] oot
100K R1004 ] R1005( R1006(§ R1007( R1008 L
100K || 100k 100k 100K 100K L
VDD
3] sp2_cLK o—R1009 =7 OR CLK
4] SD_PWR_EN
141 SD_PWR | D—@ N 13 sp2_cmp o—R1010 7 OR cMD
o
S [3] SD2_DATA3>—R1011 75 OR DATA3
3
1 (3] SD2_DATA2 > R1012 7—5 OR DATA2
- [3] SD2_DATA1 >—R1013 =7 OR DATAT
[3] sD2_DATA0>—R1014 = OR DATAO
I ol ol a| o] @
w v
Bl By Bo Bsl Byl By
Do (0=} 0no no no 0no
[C1003 _|C1004 _|C1005 _|C1006 _|C1007 _|C1008 <22 23| S5 29| 9| o2 DETECT
M TNM M [NM M 22L g8l 20 g8 Zol ge
NM NM 2 Y = e e e
@ FT Tttt SDCARD
T £ sD2_INS_DET [3]
D1007 1
i 120K
B = R1016 SZESDIL5.0ST5G
VDD_EXT =

Notes:
1. VDD_SDIO can only be used for SDIO pull-up resistors and its maximum output current is 50 mA.
2. The supply voltage range of VDD for SD card interface is 2.7-3.6 V and sufficient current up to 0.8 A should be provided.

3. To avoid jitter of bus, resistors R1004-R1008 are needed to pull up the SDIO to VDD_SDIO. The value of these resistors is among 10-100 kQ and the recommended value is 100 kQ.

4. To improve signal quality, it is recommended to add 0 Q resistors R1009-R1014 in series between the module and the SD card connector.
The bypass capacitors C1003-C1008 are reserved and not mounted by default. All resistors and bypass capacitors should be placed close to the module.

5. It is recommended to add ESD protection devices near the pins of SD card connector. The parasitic capacitance of ESD protection devices should be smaller than 2 pF.

6. 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 signals and DC-DC signals.

7. Route SD card signal traces with 50 Q impedance, and it is important to route the SDIO signal traces with total grounding.
8. Make sure the adjacent trace spacing is two times of the trace width and the bus capacitance is less than 40 pF.

9. It is recommended to keep the trace length difference between CLK and DATA/CMD less than 1 mm. The total trace length inside the module is 23 mm,

so the exterior total trace length should be less than 27 mm.
10. The pin DETECT of SD card connector must be connected to the module when SD card function is used.

Quectel Wireless Solutions
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AF20 Design
' . . |
| AF20 Antenna Circuit |
1 !
! !
LoJnot !
! I
! I
! !
! I
3 R1121—0R T AF20_ANT [11] !
i c111i L1101 c111sl JQ1114 !
i NM NM NM INM !
! '
i L c1117 L1102 L !
! - - |
! I
i NM NM ! :
| ! -
! I
| ! ,
1 = - ! —
! I
= EEEEREE] . T2 CIVDD_EXT  [34567,10,11,12]
Oooo000O0 s B BB
Goziey s 2 EEE
=
x| s 0 G z 1z =z
2z Do oa0nd - D D D D
“}%GND r oroco aNp I 5 H, HeH
2 /RESERVED RF_ANT}SC [ AF20_ANT [11] e ERE
KN 3 29 ° = ZlElE
o TRESERVED GND 2 r |riococ
x| x - RESERVED GND
[3,12] COEX_UART_RX/USB_BOOT <3 R1122 - 0R 5] LTE_UART_TXD SDIO_CMD| 2L R1110,—, OR SDIO_CMD [3]
R1123 OR 6 U1101-A 26 R1111 0R
[3] COEX_UART_TX[>> T LTE_UART_RXD  ar20 SDIO_CLK T < SDIO_CLK [3]
[3] RTS_BT<J 7 BT_UART_RTS SDIO_DO2 R11147—, OR SDIO_DATAO [3]
13] cTs BT T 81BT_UART_CTS spio_p1}24 Smg OR SDIO_DATA1 [3]
[3] WLAN_EN = e 9 WLAN_EN spio_p2}23 OR SDIO_DATA2 [3]
131 BT_EN T 10151 EN spio_p322 R1117— OR SDIO_DATA3 [3]
VDD_EXTCD ivio g9  vop a2l CIVDD3V3_AF20  [6]
[3,4,5,6,7,10,11,12] l l l l 12| anD o £ GNDL20 l l
=
c1102 c1103 c1104| 1108 c1106] 1107 - % é SEk z ct1os |c1109 Je11104/c1111
- 10uF100nF] 33pF]  10pF] 22255y T10pF T33pF TI00nF 100uF
NM_0.1uF NM_0.1uF E5Es502¢ p p n u
Codamme
i = e peci e S e -
D |6 |3
<J WLAN_SLP_CLK [3] oo
z Z Z
[CAONG)
[8PCM_OUT BT[>
. 39 49
N i GND  U1101-B  GND I
1pcu_sve 61> T Reserved for debugging. i e
[3]PCM_CLK_BT > - STXD_BT 3] 41/ RESERVED RESERVED|4!
B PCM_IN_BT  RXD_BT 3] 42|\ReSERVED RESERVED 46
[alyalya)
ZzZ Z Z
[ORON©]
™ | W)
| | <
Notes: £
1. Keep all RESERVED and unused pins unconnected.
2. The impedance of the SDIO data signal traces must be controlled as 50 Q when routing.
3. SDIO data traces should be surrounded by ground; SDIO_CMD and SDIO_CLK signal traces should be surrounded by ground seperately.
4. It is recommended to use n type circuit for AF20 antenna design for future debugging purpose. Quectel Wireless Solutions
5. The impedance of RF signal trace must be controlled as 50 Q when routing.
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Indicators and Test Points Designs

Notes:

1. The STATUS is an open drain output pin, and its drive current is less than 0.15 mA.

2. For more details about NET_MODE and NET_STATUS, see Quectel AG35_Hardware_Design.

3. If minimized power consumption is required when the device is in sleep mode, it is recommended to replace the power supply of indicators with a controllable one,
and use it to turn off the power supply when the module enters sleep mode.

! |
i . ‘
i
; Indicators :
! |
: 1
i VBAT VBAT VBAT VBAT !
! I
! I
! I
! I
! I
! I
i
! D1204 21201 Q1202 01203
i
! z N 2 N
i
! R1203 R1204 R1205 |
| 2.2K 2.2K !
' R1206 22K |
! 18] sTATUS <3 T !
i 2.2K !
! I
i [3] NET_MODE [3] NET_STATUS [3] SLEEP_IND !
1 N fsed < !
i o o o I
I & 8 N !
! <] <] <] |

i
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
|

i
|

i
|

Notes:

1. Reserve the test points of USB and debug UART interfaces for software debugging.

2. USB interface also can be used to upgrade firmware.

3. Keep USB test points as close as possible to USB pins.
Pay attention to the junction capacitance of ESD protection devices on USB data traces,
which might influence the signal. Typically, the capacitance value should be less than 2 pF.

Quectel Wireless Solutions

| naor Reserved Test Points
! ! £ VBAT [35,6,12] USB_BOOT for Download 3
i 2 “‘ i
| 3 O PWRKEY [34] J1202 ‘
1 4 T USB_VBUS [3,13] o i
| 5 R1207 ” R1202 |
! {>USB_DM_TEST [3,4,5,6,7,10,11] yDD_EXT [O—A_T > COEX_UART_RX/USB_BOOT [3,11] I
| - 47k | RETPINIX2 g9 N 1
| 6 >USB_DP_TEST i e ) ap !
| (2141 0 |
! z ODBG_RX 3] o o :
I @D [ I
! 8 IDBG_TX [3] a @ 1
| w w 1
| = b b ;
| Connector [0} |
i D1205 _| D120§ |D1207_| D1208 | D1209 _| D1210 _ | D1211 |
! SN S e N i
| S ©] 6] g Q (0] |
! 4 3 i s 2 2 2 !
| 2 5 R [ 8 |8 |3 Note: |
i @ E o 5 £ 2 g COEX_UART_RX/USB_BOOT is kept open by default and the module will be forced into 3
3 = § » ? ﬁ § § mergency download mode when COEX_UART_RX/USB_BOOT is at high level during module power-up. |
1 w N N N 1
1 (2] [ 1] |

4. Debug UART interfaces support 1.8 VV power domain. DRAWN BY PROJECT TTLE
. . . . . Eden LIU AG35 Series Reference Design
A voltage-level translator should be used if the power domain of your application is 3.3 V. p— VER
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2 1
N  E , VBUS
, 5V power supply from USB connector. ______| 4
. Q1303 °’D°°D
[ K] reteoose zZz
[13] vBUS[> s 12 b {> USB_VBUS [3,12] 1
Lmoz [3] USB_DM — 2 \ngfom
a70nF  |© 3] UsBDP = iﬂ::ﬂ?
51GND
R1306
100K 82l g2 °l 2| &
8@! gii\ ﬁiﬁ - &3y
] g 2 2 £ | g 41301
- E}Q1301 ﬂ & 2 E = USB Connector
RJMOO3NO3FRA 2l
o
[a] - p—
4 VBUS_CTRL U :} - 7 7
# - K o Q1302
I RJMOO3NO3FRA
& =
o
Notes:
1. The USB_VBUS pin of AG35 series should be powered by a 5 V power system for USB detection.
2. USB interface can be used for debugging and firmware upgrading.
3. Pay attention to the junction capacitance of ESD protection devices on USB data traces,
which might influence the signal. Typically, the value of capacitance should be less than 2 pF.
4. USB_VBUS should be controlled by USB host.
VBUS_CTRL controlled by MCU is used to turn on/off USB_VBUS power supply.
VBUS_CTRL is at low level by default. When it is at high level, USB_VBUS will be switched off. Quectel Wireless Solutions
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