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Build a Smarter World

1 Introduction

1.1. Introduction

This document is a reference design for MC60 module.

1.2. Schematics
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1. VRTC is designed to supply power for GNSS part of MC60 when VBAT is powered off.
2. Itis recommended to keep SYSTEM_3.3V powered for the longest time in all system power supply.
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Capacitance of C101 should

be chosen by debugging to ensure
the max voltage drop during
the burst transmission
does not exceed 400mV.

1. VBAT ranges from 3.3V to 4.6V.

Cc102 C103 C104
1uF

C105 ‘

100nF 33pF 10pF ‘

Close to the VBAT pin
A 5.1V/1W zener diode
is recommended here.

GNSs_vCC

OhF

Close to the GNSS_VCC pin.

. Module drains the maximum current around 1.6A in burst time (577us).

2
3. The width of VBAT trace is recommeded to be more than 2mm.
4

. These capacitances are arranged in ascending order, with the smallest one closing

to the VBAT pins and all capacitances as close to the VBAT pins as possible.

For RF layout, please refer to "Quectel RF_Layout_Application_Note".
A Pi match circuit is recommended to be added.

otherwise keep it disconnected.
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> RXD_AUX [1]

[1,6] GNSS_RXD <

Design in Stand-alone Solution.

1. In Stand-alone Solution, keep the switch S101 closed during firmware upgrade,
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cita Design in All-in-one Solution.
100nF

Design in All-in-one Solution.
Keep this pin open in Stand-alone Solution.
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Power Supply in All-in-one Solution

1. All reference circuits in this sheet apply only to All-in-one Solution.
2. The voltage converter should provide a minimum current of 2.0A.

It is used when the DC input voltage is below 7V.
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1. It can be used when the input voltage is above 7V in vehicle application.

2. Use DCDC to convert high input voltage to 5V and LDO will generate 4V/3.3V typical voltage for the module.

eg. DC12V IN DCDC DC 5V OUT w DC 4V OUT FOR .00 DC 3.3V OUT FOR
GSM PART GNSS PART
__________________________________________________________________________________________________________________ |
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Power Supply in Stand-alone Solution

1. All reference circuits in this sheet apply only to Stand-alone Solution. i
2. The voltage converter should provide a minimum current of 2.0A. i

It is used when the DC input voltage is below 7V.
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1. It can be used when the input voltage is above 7V in vehicle application.

2. Use DCDC to convert high input voltage to 5V and LDO will generate 4V/3.3V typical voltage for the module.
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Audio Design

1.10p & 33p capacitors are used for filtering TDD noise.

ESD9B5.0ST5G

2. These components are used to enhance the ESD protection performance of MIC lines,

and thus it is strongly recommended to reserve them.
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: 10pF | [ 33pF e 2 I : - : R404 :
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D
SIM Card Interface
i suvn‘voD N t 1 i i SIMZXVDD :
! % Note 3 : : %J\ Note 3 :
i U501 > ) sim.aND [1.5] i i 1502 [ > dmaenp 1.5 i
! 5  smivop [ > — 6 lvee ano M ! ' me smzven [ - 6 lvee aNp H !
! M smiprsT [ T 5 {RsT vpP |F2— ! ! (1 SIM2RST [ > I 5 |RsT vPP— !
! M sMiClK [ > T 41 ek o2 ! : 1 sM2.CLK [ > T 4 ek o2 !
i M smi_bATA {O— T T i i )] siM2_DATA  {— T Ti i C
i /—\\ Note 2 i i /—\\ Note 2 i
i _1C503 _ | C504 _ | C505 _ | C506 —f of - o= ‘ i i _|cs07 | cso8 | cs09 | c510 “lf o ~ ol © ; i
i 33pF | 33pF | 33pF | 33pF /*\/ /x/ T /x/ /xj -~ i i 33pF | 33%F | 3%pF | 33pF /*\/ TTT/Kj Y. i
B
i 1. The value of C501/C502 should be less than 1uF. :
i 2. U501/U502 is used for protecting SIM card against ESD, and the junction capacitance should be less than 50pF. :
| It should be placed nearby SIM card holder. |
i 3. For MC60 module, ground of SIM card is recommended to be routed to the Pin 16 ("SIM_GND") of the module separately. i
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Serial Interface

Electrical characteristics of the module's input and output port:
VOHmMIin=0.85*VDD_EXT

i i MCU MC60
' VOLmax=0.15*VDD_EXT i

\ VILmax=0.25*VDD_EXT ; ol M R — o 1
' VIHmMin=0.75*VDD_EXT | o T I ™o v
. VIHmax=VDD_EXT+0.2V |

VDD_EXT=2.8V (typical value)

MC60
MCU R604 1K
. TXD ; ——1 1] ” > RrRxD [6] C
RXD ) v T ” <] TxD [1.6]
RTS T T > Rrrs 1 ¢ . .
ot |4 T 3 ots Connection of GNSS UART Port for 3.3V System in Stand-alone Solution.
1K
erop reos 11— g bTR (1) In All-in-one Solution, the circuit design is not needed and thus can be ignored.
EINT RI [
GPIO ; il I 1 (] pco M - e B4 B SV B T
GND
MCU MC60
R611 D R612 D R613
5K6 5K6 5K6 R614 1K
- TXD1 — T3 » [ >GNSS_RXD [1.6]
RXD1 T Tl <] GNSS_TXDI1,6]

NOTES
1. CTS/RTS will be used for HW flow control when mass data has been sent.

2. When AT+QSCLK=1 is set on the module, customer's application can
control the module to enter into or exit from the sleep mode through the pin DTR.
When DTR is set to high level, and there is no on-air or hardware interrupt,
such as GPIO interrupt or data on serial port, the module will enter into sleep
mode automatically.

3. RI will output an indication signal when activity such as voice call or SMS

! :
! |
i |
I |
|
_ _ ! MC60 |
is coming. ! .
| 601 [ ] XD 1.6 [1,6] GNSS_TXD [> !
4. DCD is mainly applied in modem communication (PPP). The active status ! TG‘BD: Lo mo 18 .l anss Rxo i
) T605 [} P VBAT !
represents that the communication link has been set up. l Te06 [ P anss vee |
: T607 (- [ > PWRKEY [1,7] :
5. Please pay attention to the level match of UART in product application. | oog [ IK o _ |
| Design in Stand-alone Solution. !
_______________________________________________________________________________________ 1 : :
| |
_______________________________________________________________________________________ ! |
| : i Please pay attention to the level match of UART in product application. :
MC60 | ! I
| . |
1 :
M oBa Rxp <} [ 1609 ! . .
1 osem0 [ LT e i Quectel Wireless Solutions
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MCU Control and Driver

D
GSM Turn on/off
i ———— [ > PWRKEY [1.6] i
i [71 PWRKEY_CONTROL D——@ Q701 i
i Recommended circuit for turning on/off the module. i
a : C

1PPS Indication NETWORK STATUS Indication MCU GPIO

A
GNSS_VCC
D702 !\‘
D701 u ™
u :
M
R701 E?;oz CuU
1K
GPIO [ > PWRKEY_CONTROL  [7]
GPIO [ > GSM_POWER_ON/OFF [2,3]
GPIO

@NSSPOWERON/OFF [3]

Design in Stand-alone Solution.
Keep this pin open in All-in-one Solution.

M1 NETLIGHT [ @ Q703

DTC143ZETL

The 1PPS indicator will blink at 1Hz frequency

after fixing the position. Pin "NETLIGHT" indicates the network status.
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