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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), No.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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Copyright

The information contained here is proprietary technical information of Quectel Wireless Solutions Co., Ltd.
Transmitting, reproducing, disseminating and editing this document as well as using the content without
permission are forbidden. Offenders will be held liable for payment of damages. All rights are reserved in
the event of a patent grant or registration of a utility model or design.

Copyright © Quectel Wireless Solutions Co., Ltd. 2021. All rights reserved.
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About the Document

Revision History

Version Date Author Description
Oscar LIU/

1.0 2020-09-15 _ Initial
Jumping HE

1. Updated document’s application scope form
RM500Q series to RM50xQ series.

2. Updated VCC reference circuit.

3. Updated the pin name of pin 67 from RESET_N
to RESET#; pins 2, 4, 70, 72, and 74 from
VCC_MODULE to VCC,; pin 6 from
FULL_CARD_PWR_OFF# to
FULL_CARD_POWER_OFF#.

11 2021-04-12 Norton ZHANG
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1 Reference Design

1.1. Introduction

This document provides the RM50xQ series reference design for laptops, including that for power supply,
connection between laptop and RM50xQ series, and (U)SIM interfaces.

The document is applicable to the following modules:

® RM500Q series
® RM502Q series
® RM505Q-AE

1.2. Schematics

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

Compatible Design
VCC.5V_| 3.3V i

Buck

VCC_3V3 |  mos/

Load Switch|{ T i
i
VCC
PCle x 1 Interface
USB 3.1 Interface .
Laptop GPIO Control RM50xQ Series

M.2 Socket

Q YMQ @
A A A A

(U)SIM1 (U)SimM2

Note:

The location of anntena connectors is for reference only. For more details about antenna connectors, see Quectel RM50xQ_Series_Hardware_Design.
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Power Supply Design

Lmin = (Vin - Vout) x Vout/ (0.4 x lout(max.) x Fsw x Vin) = (5.0 V-3.3V) x3.3V/(0.4 x3.0A x 1.0 MHz x 5.0 V) = 0.935 pH

U101
1.5 uH +/-20 % 0.065 Q 4.5 A
. TPS54319RTER 0 101 R105
VCe_ 5V SN PHES T £ VCC_MODULE [3]
{ } OR +/-5% 0805
@5&;} 2 x:: g: 2 l JJ_QW f_lgws L:mg lcno R110 )
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L Sss o AanDP
.2 R103 R104r g
[24] PWR_EN z 4 10K || 182K = =
53 24 f
o noe
(] O~
= w
e =&
s |E
oz |02
Input UVLO
Ruvlo1 = R101 = 205 kO, Ruvlo2 = R102 = 80.6 kQ L
Vstart = 4.006 V, Vstop = 3.309 V
Rt=R104 = 182 kQ, Fsw = 1.0 MHz
Vout = (1+ Rhs/ Ris) x Vref = (1 + R110/R111) x Vref = (1 + 280 ka/ 100 k) x 0.872 V = 3.3136 V
NM_OR +/-5%
R106
R109
VCC_3V3 > e

ST:[D
5 Q103 NM_OR +/-5% 0805

NM_100K +/-5%
R107
1
105

c
i —
R108

NM_100nF +/-10% 16V
NM_100K +/-5%

[24] PWR_EN >—@ Q102
NM_DTC043ZEB

Notes:

1. The power supply must be able to provide sufficient current up to 3 A or higher.
2. A compatible design is recommended for VCC power supply.
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6 5 4 3 2 1
FULL_CARD_POWER_OFF# Module
1t te o 1o <JVCC MODULE [23]
lﬁlﬁlﬁ lﬁ i& H Turn On
o o]0 O +| O
L Turn Off
[4] CONFIG_3 67;CONFIGJ vce i
i GND vee
R20t }()R—i?GND FULL_CARD_POWER_OFF# g ~_1 FULL_CARD_POWER_OFF# [4]
ot R 7 A\
TP201 R202 R ° USB_DP W_DISABLE1# o <] W_DISABLE1# 4] Note 4
TP202 O— S ———21USB_DM WWAN_LED# > WWAN_LED#  [3]
Jp——MenD
VCC_MODULE
“ CONFIG_0 Gig:lCONFIGJ PCM_CLK% D201
4 oG 23 22 R205
[4] WAKE_ON_WAN# P WAKE_ON_WAN# PCM_DIN ” 3] WWAN_LED#
<2DPR PCM_DOUT £+ 330R o
| — L) W_DIsABLE2#{28 < W_DISABLE2#  [4]
29l ysB_SS_TX_M PCM_SYNC[2
3use_ss_Tx_P usiM1_RsT{32 > USIM1_RST 5]
J—3enp uUsIM1_cLk[22 > USIM1_CLK 5]
35usB_SS_RX_M usIM1_DATA USIM1_DATA 5]
37l s8_sS_RX_P usiM1_vbp 8 > USIM1_VDD 5]
" f——3%eND SDX2AP_STATUS 38 oo Note 2
4] PCIE TX MCI———4UpCiE TX M USIM2_DET/NC/42 ! 2283 Eﬂgg ; 7 USIM2_DET Bl
4] PCIE_TX_P (3———43IpciE_TX P USIM2_DATAINC 42 ; ro0s Lo USIM2_DATA 5] RM50xQ Series
" j? GND USIM2_CLKINC 22 1 mo0e —Lon— > USIM2_CLK 5]
[41 PCIE_.RX M[D>——————24PCIE_RX_M USIM2_RST/NC ; T > USIM2_RST [5] Module :
“ PCIE_RX_P HPQLRXJ USIM2_VDDING ‘;ﬁ } R210,10R | O UsIM2 VDD 5] Pin 40, 42, 44, 46, 48
I——">2lenD PCIE_RST_N <1 PCIE_RST_N 4]
[4] PCIE_REFCLK_M[>————53pCIE_REFCLK_M PCIE_CLKREQ_N/{22 O PCIE_CLKREQ N  [4] RM500Q-GL (U)SIM2 Interface
[4] PCIE_REFCLK_P HPCIE?REFCLK?P PCIE_WAKE_N :‘g D PCIE_WAKE_N [4]
pg GND RFFE_CLK12> RM502Q-GL (U)SIM2 Interface
29 A TX_EN RFFE_DATAP®
S ANTCTLY WLAN_TX_EN/E2
83| \NTCTL2 COEX_RXD[82 RM500Q-AE NC
% RFFE_VIO_1V8 COEXJXD%
[41 RESET# [O———— >~ RESET# USIM1_DET <7 USIM1_DET [51
[ CONFIG_1 <F—————89CcoNFIG_1 AP2SDX_STATUS 88 RM502Q-AE NC
‘\}—E;;GND vee ;g <JVCC_MODULE 23]
GND vee g12|18/18 |’ IS - U)SIM2 Interface
@ CONFIG 2 <3————————SICONFIG_2 veel4 18 |8]5]8,49 |8 RM505Q-AE )
N — p— yj
L e T e Jw A
5 |55 |& T RM500Q-CN U)SIM2 Interface
U201 RM50xQ Series EHERE S L
— Note 3
Notes:
1. It is recommended to reserve test points for the firmware upgrade over USB 2.0 interface and to minimize the stub length of USB test signals.
2. R206 to R210 should be placed close to the M.2 socket. If the module has a built-in eSIM, R206 to R210 should not be mounted.
RM500Q-AE & RM502Q-AE do not suppport (U)SIM2 interface.
3. It is recommended to use a zener diode D202 with a reverse zener voltage of 5.1 V and it should be placed close to the module pin.
4. Use a laptop GPIO to control FULL_CARD_POWER_OFF# of the module. Quectel Wireless Solutions
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Connectivity Between Laptop and RM50xQ Series (Part 2)

VCC_IO_LAPTOP

51818
222
U301 Dé
s[s ]2
PCIE_WAKE — = 1= PCIE_WAKE_N 13]
PCIE_CLKREQ < PCIE_CLKREQ_N  [3]
PCIE_RESET > PCIE_RST_N [3]
PCIEO_TXP 301 4| 22007 PCIE_RX_P 3] 5
_NA_L o
- €302 | | 220nF
o o | [zane = PO i
PCIEQ_RXP ————————————————<C] PCIE_TX_P 3] L R311
PCIEQ_ RXNf——————————————— 1 PCIE_TX_M [3] - [4] TURN_ON/OFF [O— I—-{"> FULL_CARD_POWER_OFF#[3]
OR
R313 OR
PCIEO_CLK_P{—masdl -o=— > PCIE_REFCLK P [3]
R314 OR
PCIEO_CLK N———I_T————{> PCIE_REFCLK_.M  [3]
VCC_IO_LAPTOP
R312
[ RESET# [3]
GPIO_XX > W_DISABLE1# 131 [4] RESET
GPIO_XX > W_DISABLE2# Bl DTC043ZEB
GPIO_XX <] WAKE_ON_WAN# [3]
GPIO XX — VCC_IO_LAPTOP L
GPIO_XX—————— (> RESET 4
GPIO_XX|——————— > TURN_ON/OFF [4] =4
&
GPIO_ XX———— > PWR_EN [2] .
=]
GPIO_XX > CONFIG_0  [3]
GPIO_XX O CONFIG_1  [3]
GPIO_XX O CONFIG_2  [3]
GPIO_XX > CONFIG_3  [3]
Laptop

Notes:

1. U301 represents the customer's host.

2. Keep C301-C302 close to the host.

3. The differential impedance of PCle signal traces should be controlled to 85 Q.

4. If a USB connector is used, please keep ESD protection components to the USB conncector as close as possible.
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(U)SIM Interfaces Design

(U)SIM1

uUsiM1_vDD  USIM1_VDD

i USIM2 VDD  USIM2_VDD
c4o1} }100nF c405} }100nF
fmm J401 R409 1402
5K 15K
403 22R vee GND vce GND I
R406__ 22R
3] RA(H - RST VPPI— 3] USIM2_RST > | RST VPP
R407__22R
13] CLk Vo Bl USIM2_CLK> - CLK Vo
[3] USIM1_DET<Z PRESENCE ﬂ B UsIM2_DET <3 PRESENCE
a5 22R (U)SIM Card Connector L (U)SIM Card Connector
- R408 _ 22R =
[3] USIM1_DATA 1y [3] USIM2_DATA 1y
-1C402_IC403 _IC404 = o ¥ 1 © _lcaoe_|c407 _|c4os I I -
33pF [33pF [33pF AAAARN “T33pF [33pF [33pF AAAAR
U401 N ESDA6V8AVE

U402 N EsDA6V8AVE

Notes:

1. The decoupling capacitors of (U)SIM signals and (U)SIM related resistors must be placed close to (U)SIM card connectors.

2. RM50xQ series module provides the input pin(s) USIM_DET[1:2] to detect (U)SIM cards.
1) A normally short-circuited (U)SIM card connector is used in this reference design, and high-logic-level detection is supported. For more details, see corresponding Hardware Design.
2) This pin is pulled LOW by default, and will be internally pulled up to 1.8 V by software configuration only when (U)SIM hot-plug is enabled by AT+QSIMDET.

3. R403-R408 are applied to suppress the EMI such as spurious transmission.

4. A ESD diode array with a junction capacitance of lower than 10 pF should be placed as close to the (U)SIM card connector as possible for ESD protection.

5. The (U)SIM card connector should be placed near the M.2 socket, because a long trace may lead to wave distortion, which affects the signal quality.

Quectel Wireless Solutions

DRAWN BY PROJECT TITLE
Norton ZHANG RM50xQ Series Reference Design
CHECKED BY Size VER
Oscar LIU A2 11
SHEET 5 OF 5 DATE 2021/4/12

1




	About the Document
	Contents
	1 Reference Design
	1.1. Introduction
	1.2. Schematics
	Block Diagram
	Power Supply Design
	Connectivity Between Laptop and RM50xQ Series (Part 1)
	Connectivity Between Laptop and RM50xQ Series (Part 2)
	(U)SIM Interfaces Design



