UECTEL

EGO60K&EG120K Series
Reference Design

LTE-A Module Series
Version: 1.1
Date: 2024-06-24

Status: Released




nl/ecred LTE-A Module Series

At Quectel, our aim is to provide timely and comprehensive services to our customers. If you
require any assistance, please contact our headquarters:

Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016 Tianlin Road, Minhang District, Shanghai
200233, China

Tel: +86 21 5108 6236

Email: info@quectel.com

Or our local offices. For more information, please visit:
http://www.quectel.com/support/sales.htm.

For technical support, or to report documentation errors, please visit:
http://www.quectel.com/support/technical.htm.

Or email us at: support@quectel.com.

Legal Notices

We offer information as a service to you. The provided information is based on your requirements and we
make every effort to ensure its quality. You agree that you are responsible for using independent analysis
and evaluation in designing intended products, and we provide reference designs for illustrative purposes
only. Before using any hardware, software or service guided by this document, please read this notice
carefully. Even though we employ commercially reasonable efforts to provide the best possible
experience, you hereby acknowledge and agree that this document and related services hereunder are
provided to you on an “as available” basis. We may revise or restate this document from time to time at
our sole discretion without any prior notice to you.

Use and Disclosure Restrictions

License Agreements

Documents and information provided by us shall be kept confidential, unless specific permission is
granted. They shall not be accessed or used for any purpose except as expressly provided herein.

Copyright

Our and third-party products hereunder may contain copyrighted material. Such copyrighted material
shall not be copied, reproduced, distributed, merged, published, translated, or modified without prior
written consent. We and the third party have exclusive rights over copyrighted material. No license shall
be granted or conveyed under any patents, copyrights, trademarks, or service mark rights. To avoid
ambiguities, purchasing in any form cannot be deemed as granting a license other than the normal
non-exclusive, royalty-free license to use the material. We reserve the right to take legal action for
noncompliance with abovementioned requirements, unauthorized use, or other illegal or malicious use of
the material.
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Trademarks

Except as otherwise set forth herein, nothing in this document shall be construed as conferring any rights
to use any trademark, trade name or name, abbreviation, or counterfeit product thereof owned by Quectel
or any third party in advertising, publicity, or other aspects.

Third-Party Rights

This document may refer to hardware, software and/or documentation owned by one or more third parties
(“third-party materials”). Use of such third-party materials shall be governed by all restrictions and
obligations applicable thereto.

We make no warranty or representation, either express or implied, regarding the third-party materials,
including but not limited to any implied or statutory, warranties of merchantability or 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. 2024. All rights reserved.
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Revision History

Version Date Author

- 2021-06-11  David WANG

1.0 2022-04-07  Elliot CAO
Murray YIN/
11 2024-06-24 i
Lewis PENG

Description
Creation of the document

First official release

1. Added the related information of
EGO60K-NA/LA/JP/GT and EG120K-NA/LA/JP.

2. Added a note on avoiding abnormal RF functions
caused by current sink on the module's pins
(Sheet 1).

3. Reserved DC isolation capacitors at the ANT0/1/2/3
ports and added a note for explanation (Sheet 10).
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1 Reference Design

1.1. Introduction

This document provides the reference design for EGO60K&EG120K series modules. The reference
design includes block diagram, power system block diagram, module interfaces, host interfaces, power
supply designs, (U)SIM and UART designs, SLIC design, SD card design, antenna interface design,

indicators and test points and so on.

Table 1: Applicable Modules

Module Series Module
EGO60K-EA
EGO60K-NA

EG060K EGO60K-LA
EGO060K-JP
EGO60K-GT
EG120K-EA
EG120K-NA

EG120K
EG120K-LA

EG120K-JP

1.2. Schematics

The schematics illustrated in the following pages are provided for your reference only.
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Block Diagram
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ANT1 Antenna
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VDD_MCU <7VDD GPIO_03
VBAT EN <3 |GPI0_01

VBUS_CTRL " }—————GPIO_02
SD_PWR_EN (" J——————|GPIO_07
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SD Card

gl gl gl
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g

VDD_EXT =
UsB BOOT 4 Test points

Debug UART g

ADCO 14 bit ADC

STATUS
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SLEEP_IND
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UART|<—| Level-shifting Circuit |—>|Main UART VBAT | 'nput 38V

MCU .
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1. A level-shifting circuit with a triode or a voltage-level translator TXS0108EPWR provided by Texas Instruments (TI) is recommended. SIZE VER
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2. Ensure that the pull-up power supply of the module's pins is VDD_EXT or controlled by VDD_EXT, and there is no current sink on the module's pins before the module turns on.




Power System Block Diagram

DC>7V DC5V DC3.8V
- MIC29302WU EGO60K&EG120K Series
DC-DC
VBAT_EN
—— EN
USB_VBUS
MOSFET ON/OFF
VBUS_CTRL EN
DC28V
XC6227C281MR-G MOSFET ON/OFF SD Card
__SDIO_VDD | ¢ _SDPWREN | -\
DC5V
SLIC
sLic DC 12V
SGM6623YN6G/TR LE9643
VDD_3V3 EN
sLic DC33 V
SGM2019-ADJYN5SG/TR
EN
suc DC1.8 V
SGM2019-ADJYNSG/TR
VDD_EXT EN
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i H H H M YIN/Lewis PENG EGO60K&EG 120K Series i
4. If an SD card is used, connect VDD_P2 to SDIO_VDD. If an eMMC is used or the SDIO interface is unused, connect VDD_P2 to VDD_EXT. ey TR-ews REfe'e’\‘/C;RDes'Q”
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Host Interfaces

! |
} |
w |
! I
! I
! |
| . . . . . . !
; U020t Use it to turn on/off the module. _Use it to reset the module. Use it to bring the module into airplane mode. !
! VDD » VDD_HOST !
! GND fI RKEY [3.11 - 3 - 3 |
! 0 LA PWRKEY [3,11] RESET N [3] W_DISABLE# [3] ‘
| RXD <3 TXD 7] !
i cTs < CcTs 7 [4] RESET _HOST [4] W_DISABLE_M Q0203 !
! RTS > RTS [7] [4] ON/OFF_HOST Qo201 Q0202 !
| RI <R 7 i
| DCD <3 DCD 7] |
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| " C0202, | 100nF !
! UsB_Ss_TX P cozoa‘ 1 > usB_ss Rx P 13 i
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: S B UsB ss R [ Use it to awake the modul 5V power source from the motherboard. 1
! USB_SS_RX_P <J ysB SS_TX_P [3] P ,S,e, ! ~ 9 ,a,vY?, ,e, - ,(?,m,o, ,I‘,J,e,' ,,,,,,,, 7 |
3 USB_SS_RX_M < ysB SS. TX M  [3] /\;VAKEUP N Q0205 !
i N [3] L ’—Kl—‘ !
| 5,6,8,11] DC_5V- e { USB_VBUS [34,11] !
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i GPIO_01—————{> VBAT_EN 151 Q0204 o !
i GPIO_02—————{> VBUS CTRL  [4] !
i GPIO_03———————{> ON/OFF_HOST [4] !
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! GPIO_07——> SD_PWR_EN 1l 10K !
| GPIO_08|— !
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1 GPIO_10|— Qo206 !
| GPIO_11{— !
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| GPIO_13— = !
! - I
! |
! i
| PCIE_REFCLK_P— NOTE: i
! PCIE_REFCLK_M— 1. U0201 represents your host. |
| PCIE_TX_P|— I !
! PCIE TX MI— 2. The module supports USB 2.0 and USB 3.0 specifications and can work as a USB slave currently. |
! _TX | i
! e EGO60K series only support USB 2.0 by default. |
| — . !
! PCIE_CLK_REQ_N|— The USB_VBUS of the host and the module should be powered by a 5 V power system for USB detection, |
‘ PCIE_RST_N{— . . . . . !
! PCIE. WAKE NI— and VBUS_CTRL, which has an active high signal, is used to turn on/off USB_VBUS power supply. 3
! 3. Transistor solutions (Q0201-Q0204) are used for level shift. 1
w |
! I
} |
w |
! I
! I
} |
w |
! I
i |
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Power Supply (Part 1)

DC-DC Application VBAT Design

VBAT
A
DCI V Input oy > veaT g8 [3
&g %9 Vinpul DC-DC DCS5VOutput| | 5o [BC38V | eaosok series & EG120K Series 0R -
LDO DC28V @ F%%G Como > VBAT RF [3]
\—[ OR L |c0302 |C0303 |C0304 |C0305 EOSOGJEOSMJSMOSJSMOQJSOMOJSO311JSO312
D0301 “T100uF [T100nF ]6.8nF ~[220pF [68pF

7 DC 1.8V

be.pe 212V ‘

— Put the capacitors C0301-C0312 close to VBAT_BB and VBAT_RF.

NOTE:

1. The power supply must be able to provide sufficient current up to 2 A at least.
2. VBAT should be routed in star topology to VBAT_BB and VBAT_RF pins.

3. The recommended operating voltage of VBAT is 3.3-4.4 V.

DC5V

NOTE:

When the input voltage is above 7 V, a DC-DC converter should be used to convert the high input
voltage to a 5 V output, then the LDOs will generate typical voltages of 3.8 V,2.8V,3.3Vand 1.8V,
and the DC-DC will generate a 12 V typical voltage.

i 7 DC 3.3V i 3 Ny " 700uF [100nF [220pF [68pF ~[T5pF ~[9.1pF T4.7pF i
! SLIC ! ! PZ3D4V2H !

LDO Application

uU0301
MIC29%02NY_ \/BAT= (R0302/R0303 +1)x1.24=3.88V

14,6,8,11] DC_5VI> 2N outH4 > VBAT
c0315 C0316
D0302 "J_—,COSH JQ0314 R0302 & RO304

|
|
|
|
|
|
|
|
|
|
|
|
|
‘
|
|
|
1
: > = 2 3 100K
|
! Tvs ® Tazour TioonF Mo < 470uF 1100nF 330R
| el |
|
|
|
‘
|
|
|
|
‘
|
|
|
|
‘
|
|
|
|
‘
|
|
|
‘

R0303
[4] VBAT_EN 4Z/K
/o

NOTE:
The load current of MIC29502WU is recommended to be greater than10 mA.
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Power Supply (Part 2)

Power Supply for SD Card Power Supply for SLIC
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! g | C0412 C0413 RO411
8 [ 73.2K_1%
L ! 1uF 100nF 1% _|C0414|C0415 |C0416
| 3T s | ro ! 4.70F [100nF |33pF
! EEE— Tl | = e
| L oov ! - R0412
! L oms wme | 422K 1%
1 = o - RO425 1 =
| e
‘ } } T > vearsuc ® | — = =
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! Bavase i [4.56.8,11] DC_5v > N out)S i 1 % vDD_1v8
| [ co417£:041zi RO413__ OR 3 4 ° -
! Do i EN BP o ®
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(U)SIM and UART Designs

(U)SIM Interface

UART Level-shifting Circuit - IC Solution (Recommended)

USIM_VDD VDD_EXT USIM_VDD
A

| -
U0501
C0503; | 100nF
100nF | |C0501 1 A B1 20 | C0502 | 100nF } } il
Ij RO501 R0502 J0501
VDD_EXT 2lvcea veesH9 VDD_HOST Tk ik
Bl MAIN.DCD D>——3{A2 28— —pep cosos 2R vee GND
3 L
B7 MANTXD O———— A3 B3l STxp@47] 13] USIM_RST > R0504D:D22R RST vep— L
3
[3,7] MAIN_RXD CF———————————3{a4 B4HS — —RxDM47] 131 usim_cCLK = N CLK 110
3] USIM_DET <% PRESENCE
B MANRI D515 B S [SRIM Bl -
[31 MAIN_DTR g T Bel 4 4 DTRI[4] R0505 or (U)SIM card connector  —
3] USIM_DATA )
B7  MAN_CTS D>———8A7 g7l 13— —~cTSAT] B3] | 5 o s
9 12
, g—2 H2 o :
3.7 MAINJ;‘OI':OG A8 B8 RTS[47] Lcosos cosoq costo AAEAEK
VoP-EXT - o S m— TNM - TRM TNM U0502
||| -R0507 120K TXSOT08EPWR
NOTE:

UART Level-shifting Circuit - Transistor Solution

VDD_EXT  VDD_EXT

VDD_HOST  VDD_EXT 2. The decoupling capacitor of USIM_VDD should be less than 1 pF and must be placed close to
the (U)SIM card connector.
o505 3. The module provides USIM1_DET and USIM2_DET to detect the (U)SIM card.
100:_3 5‘;&(’8 ROS0 ROS11H  RO510 USIM_DET supports both low level and high level detections. For more details, see the
N : .
47K 47K nF Quectel EGO60KE&EG 120K _Series_Hardware _Design.
4. R0503-R0505 are applied to suppress the EMI and enhance the ESD protection.
Qo501 - 0 Q0502 5. Please add an ESD component near the (U)SIM card connector.
“7 RO > MAINRXO @ < CIVANTDO - B7 The TVS array with junction capacitance less than 50 pF must be placed as close as possible to the
2SC4617TLQ 28C4617TLQ
(U)SIM card connector.
VDD_EXT VDD_EXT VDD_HOST VDD_EXT 6. R0501 can improve anti-jamming capability of the (U)SIM circuit and it should be placed near the
(U)SIM card connector.
€506 RO512 [ R0513 ROSW Rosts €0507 7. The bypass capacitors C0508-C0510 are not mounted by default.
nF 47K 47K : 47 nE e
Q0503 Q0504
[4.7] RTS > MAIN_RTS [3,7] 147 cTs 3 <CIMAINCTS  [3,7]
25C4617TLQ 25C4617TLQ
NOTE:

1. It is recommended to use an IC conversion chip for UART level-shifting circuit.
Transistor solution is not suitable for applications with high baud rates exceeding 460 kbps.
2. The voltage supplied to VCCA should not exceed that of VCCB. For more information about
TXS0108EPWR, see the datasheet from Texas Instruments.
3. If a high baud rate is enabled, it is highly recommended to install four capacitors of 1 nF

requirements.

1. The module provides two (U)SIM interfaces. The two interfaces have the same design

(C0504/C0505/C0506/C0507) for transistor solutions.

Quectel Wireless Solutions

4. The transistor solutions of MAIN_DTR is similar to that of MAIN_RTS, and the transistor solutions of DRAWN BY PROJECT TITLE
and MAIN_RI and MAIN_DCD are similar to that of MAIN_CTS. Vurey YNLews PENG._ | EGOODKEEG120K Series | Reference Design
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SLIC Desig
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SD Card Design

R0716 NM_OR

Q0701

[

St D

o Sl2333
Ro702 _lC0701
10K “T100nF

[3.6] sSDIO_VDD> co709_l+  €0702 C0710] . CO711
R0703 100uF 100nF] 33pF]  10pF]
100K R0704 H R0705H R0706 R0707H R0708 J0701
100Kl 1001 100K| 100K =

[6] VDD_2V85 — RO7O1EI:D OR

100K = = =
VDD
Q0702 @  spio_cLk>—FRY0 7, 0R CLK
[4] SD_PWR_EN RO710 o0R
[8] SDIO_CMD - cMD
DTCO43ZE 3] SDIO_DATA3 RO711 7 OR DATA3
i [3] SDIO_DATA2 R0712 —p OR DATA2
= [3] SDIO_DATA1 R0713 —p OR DATA1
[3] SDIO_DATAO R0714 —p3 OR DATAOQ
8 | ———vss
1)
_lco703 _|co704 _|co705 _|cozoe _|co707 |coros 2 —|DETECT
M TNM TRM TNM TRM 4 |po701 | Do702|Do703| D0704| DO705| DO706 VDD_EXT
2 E e [ I N SD Card Connector
w
—RO715
L D0707 470K
= = ESD9X3.3ST5G

[3] SDIO_DET CF+———-

NOTE:
1. SDIO_VDD, with a maximum output current of 50 mA, can only be used to supply power for SDIO pull-up resistors.
2. The voltage range of SD card power supply is 2.7-3.6 V and a sufficient current up to 0.8 A should be provided.
3. To avoid the jitter, resistors R0704-R0708 are needed to pull up the SDIO signals to SDIO_VDD. The value of these resistors is between 10 -100 kQ and the recommended value is 100 kQ.
4. To improve signal quality, it is recommended to add resistors R0709-R0714 of 0 Q in series between the module and the SD card connector.
The bypass capacitors C0703-C0708 are not mounted by default. All resistors and bypass capacitors should be close to the module.
5. It is recommended to add ESD components near the signal traces.
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 signals and DC-DC signals.
7. Route SDIO signal traces with 50 Q impedance. It is important to route SDIO signal traces with total grounding.
8. Make sure the adjacent trace spacing is twice the trace width and the bus capacitance is less than 15 pF.
9. It is recommended to keep the trace length difference between SDIO_CLK and SDIO_DATA/SDIO_CMD within 1 mm and the total routing length less than 50 mm.
The trace inside the module is 25 mm long in total, so the exterior trace should be less than 25 mm long in total.

10. DETECT is an active low pin of an SD card connector, and it must be connected to the module when an SD card is used.
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Antenna Interfaces Design

Main Antenna Interface

J0801 T
R0801
coggt Ji cosoz

1

C0813, | 100 pF
I

ANTO [3]

i

GNSS Antenna Interface

Diversity Antenna Interface

JOBOZT
R C0814, 100 pF
R0802 o ‘ ‘ P > ANT1[3]

C0803 00804

MIMO Antenna Interfaces

VDD
J0804
C0805
0815,
10R IOJUF F‘j)f&D:DOR | HOPF__— anm2@
0803 0809 cos1l
Active Antenna /
Passive Antenna G
| 00 pF, R0809 ;- 0R £ ANT_GNSS [3] = =
l J0805
0807 C0808
DUSU1}{ NM
C0816, |, 100 pF
I RQ805 | F—— > anT3 8l

Co811 0812
NOTE: I I

. A n type circuit is recommended to be used for the module's antenna interfaces to facilitate future debugging.

. The diversity reception function is ON by default.

. An external LDO can be used in an active antenna circuit to supply power.

If a passive antenna is used in the antenna circuit design, then C0805, D0801, R0803 and L0801 are not needed.

ESD protection devices should be added to the GNSS antenna interface, and their parasitic capacitance should be less than 0.05 pF.
. The impedance of the RF signal traces should remain at 50 Q when routing.

. C0813/C0814/C0815/C0816 are DC blocking capacitors. If there is DC power at the antenna ports, the capacitance must be used for DC blocked,
and the value can be adjusted according to the actual debugging.

N oA wWN
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131

STATUS

[3] NET_MODE

[3] NET_STATUS

[3] SLEEP_IND

6 5 4 3 2
Indicators and Test Points
Indicators

DC_5vV DC_5V DC_5vV DC_5vV
D0901 D0902 D0903 D0904
N N N N
R0901 R0902 R0903 R0904
2.2K 2.2K 22K 2.2K
Q0901 Q0902 Q0903 Q0904

NOTE:

1. STATUS is an output pin, and its drive current is less than 1 mA.

2. For more details about NET_MODE and NET_STATUS, see Quectel EGO60K&EG 120K _Series_Hardware _Design.

3. If the power consumption is required to be as low as possible when the device is in sleep mode, replace the power supply of indicators with a controllable one.
Turn off the power supply of the indicators when the module enters sleep mode.

NOTE:

1. Both USB and debug UART interfaces are reserved for software debugging.
2. The USB interface can also be used to upgrade the firmware.

3. Keep USB test points as close to USB pins as possible. i

o i
. o |

Jos01 Reserved Test Points | |
o Forced Download Mode |

1 £ VBAT [5] D !
2 [} L !
1 o |

3 O PWRKEY [34] . J0902 !
4 £ USB_VBUS [34] . !
5 Lo T [ T-PIN-1X2 !
s USB_DM_TEST 3] 3 3 [36,7.9] VDD_EXT [ i > usB_gooT [ f
USB_DP_TEST [3] . 10K D09 12 D0913 1

7 —DBG RXD [3] b ESDOX3.35T5G “I™ ESDOX3.35T5G !
8 <IDBG_TXD [3] D !
19 . = = |
. |

D ‘

Connector D0905 _| D090g_|D0907, | D908 | D909 | D09to | Dogtt D !
E SRR S S N S S ) . :

a = ! |

s} B D e} B B I ) |

g 2 |5 |8 |2 |g |g i NOTE: :

] 0 = [ g g g ! You can pull up USB_BOOT to VDD_EXT before turning on the module, !

= > o > =23 ey | . |

—gﬁ @ @ ﬁ @ 5 ! then the module will enter forced download mode when turned on. !

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

Note that the junction capacitance of ESD components on USB data traces 3 _ .
might affect the signal quality. Thus, the capacitance should be less than 2 pF. ‘ Quectel Wireless Solutions
4. Debug UART interface supports 1.8 V power domain. | DRAWN BY PROJECT TITLE
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