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1 Reference Design

1.1. Introduction
This document provides the reference design for Quectel EM12 module.

1.2. Schematics
The schematics illustrated in the following pages are provided for your reference only.
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Noteb
21 conFics L conFIG 3 vcel2 IVBAT [14]
%E?’GND B voeld—— 1 ~---- Note3
103 OR 2 1GND FULL_CARD_PWR_OFF# g < PWR_ONIOFF 241" Noted
Notel 2] USB_DPO T ; USB_D+ W_DISABLE1# % <] W.DISABLE# [2 -~ ote VBAT VBAT
[2] USB DM - USB_D- WWAN_LED#: > WWAN_LED# [ - Note5
|| F——=GND
[4] USB_DP_TEST & Em 82
[4] USB_DM_TEST < T D101 D102
Note? N wcowe 2L CoNFIG 0 pCM_cLK |22 A A A A
------------ ~ [2] WAKEUP_HOST < ;2 WAKE_ON_WAN# PCM_IN 2—2 LED-3.5X2.8 LED-3.5X2.8
N 23 ppR PCM_OUT|2% x x
27 o 6 S S
| ﬁ GND W_DISABLE2#2 S S
29 ysB3.0_Tx- PCM_SYNC[2E 0 o
% USB3.0_TX+ USIM1_RESET gg > USIM1_RST [3] = S
|| F——=3/GND USIM1_CLK > USIML CLK  [3]
33sB3.0_RX- USIM1_DATAP2 < USIM1_DATA [3] L N
% USB3.0_RX+ USIM1_VDD gg > UsiML_ VDD [3] - 0
| ————33GND NC22 =
2] PCIE TXM AUpCiE TX- USIM2_DETECT}4Z < USIM2_DET [3] Z
2] PCIE_TXP <3 43I pCIE_TX+ USIM2_DATA[42 & USIM2_DATA [3] =
| f——233GND USIM2_CLK |44 > USIM2_CLK  [3] Z
2] PCIE_LRXM [ AlpCIE_RX- USIM2_RESET30 > USIM2_RST [3]
[2] PCIE_RXP [ ‘5‘2 PCIE_RX+ USIM2_VDD ;‘g > USIM2 VDD [3] ~1o7
) | ﬁ GND PCIE_RST_Nf J“ < PCIE_RST_N R A
2] PCIE_CLKM PCIE_REFCLK- PCIE_CLKREQ > PCIE_CLKREQ N [2] 100K
[2] PCIE_CLKP [ S5IpCIE REFCLK+ PCIE_WAKE_N[22 > PCIE_WAKE.N  [2]
| f——21GND 12C_DATA[S -
I ANTCTLO I2c_CLK[22
U ANTCTLL RESERVED{8Y
B3l ANTCTL2 RESERVED{2
B3 ANTCTL3 RESERVED{®4
2]  RESET > 67\ RESET# USIM1_DETECT/8® 7 USIM1_DET [3]
2] CONEIGL < 691 coNFIG 1 Ncfe8
| ﬁ GND vee
31 GND veeH2
2] ConFIG2 < 5 CONFIG_2 veeH4 I VBAT [14]
U101
Notes:
CONFIG_0 | CONFIG 1 | CONFIG_2 | CONFIG_3

1. Itis recommended to reserve the test points for upgrading the firmware over USB interface and

minimizing the stub length of USB test signals.

2. The WAKE_ON_WAN# signal is an open drain signal, and requires a pull up resistor on the host.
3. PWR_ON/OFF is controlled by MCU. And the module can be turned on when PWR_ON/OFF is driven to a high level.

The module can be turned off when PWR_ON/OFF is driven to a low level.

4. W_DISABLE1# signal is used to disable wireless communications through hardware operation.
RF function is disabled when W_DISABLE1# is at low level.
5. Itis used to indicate RF status of the module, which can absorb the current up to 40mA.

RF function is turned on when WWAN_LED# is at low level, and RF function will be turned off when WWAN_LED# is at high level.
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U201
VDD » VDD3.0V
GND Ik
USB_D+ < USB_DP [1]
USB_D- < USB_DM [1]
USB_ID It
Itis used to reset the module.
GPIO 01 > PWR_ON/OFF [1/4] vDD3.0V [1.2]
GPIO_ 02— Lok —— [ RESET [1]
GPIO 03 > W _DISABLE1# [1]
GPIO_04 — RESET N 2] R201 —
GPIO_05 <JWAKEUP_HOST [1] [2]  RESET_N[ % Q201
GPIO_06
GPIO_07 <1 PCIE_CLKREQ N [1] 100K
- = = 1,2
GPIO_08 L JPCEWAKEN [ foge  — vobsov (1.2
GPIO_09 T > PCIE_RST_N [1]
PCIE_TXP ot 188”F — PCIE_RXP 1]
PCIE_TXM 1000F ___— pciE RxM 1] 1
PCIE_RXP < PCIE_TXP [1] -
PCIE_RXM <1 PCIE_TXM [1]
PCIE_REFCLK_P > PCIE_CLKP [1]
PCIE_REFCLK_M > PCIE_CLKM [1]
CONFIGO <] CONFIGO  [1]
CONFIG1 <J CONFIG1 [1]
CONFIG2 <J CONFIG2  [1]
CONFIG3 < CONFIG3  [1]
Notes:

1. U201 represents customers' MCU.

2. The USB2.0 of EM12 Suport Host mode and Slave mode. it supports Low Speed,Full Speed and High Speed as a host.
While it is not capable of supporting USB low speed as a peripheral.

3. Keep C201 and C202 to the MCU as close as possible.

4. The differential impedance of USB 2.0 signal lines needs to be controlled as 90 ohm.
5. The differential impedance of PCIE signal lines needs to be controlled as 85~105 ohm.
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(U)SIM Card Interface Design

| USIM1_VDD USIM1 VDD i | uSIM2_VDD USIM2 VDD i
! A A ! : A A :
| C301, 100nF o C305, 100nF |
: R301 : : R302 :
i 15KD J301 o 15KD J302 |
! vCC GND b vCC GND !
| R303__ 22R o R306__ 22R |
! [1] usIM1_RST> T RST VPP— 1 [1] usIM2_RSTL> T RST VPP|— |
: R304 22R Do R307 _ 22R .
. (1] usiM1_CLK = 1 CLK 10 | [1] USIM2_CLK> T CLK 10 |
: [1 usIM1_DET< PRESENCE [ usIM2_DET PRESENCE ﬁ :
| (U)SIM Card Connector i | (U)SIM Card Connector i
: R305__ 22R = L R308__ 22R = .
. [1] USIM1_DATA> I o [1] usIM2_DATA I |
: C302| C303] C304| — o < o o : : C306| C307| C308| — oo < 10 O :
i U0l ESDA6VBAV6 i i Usss N ESDAGVBAVG i
Notes:
1. The decouple capacitors of USIM1_VDD and USIM2_VDD must be near to (U)SIM card connectors.
2. EM12 module provides input pins (USIM1_DET and USIM2_DET) to detect whether the (U)SIM cards exist or not.

It shows a reference design for normally short-circuited (U)SIM card connector and it supports high level detection. For more details, please refer to

Quectel EM12 Hardware Design.
3. R303~R308 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.

A TVS diode with junction capacitance less than 10pF must be placed as close as possible to the (U)SIM card connector.
5. R301 and R302 can improve anti-jamming capability of the (U)SIM card circuit and it should be placed close to the (U)SIM card connector.
6. The (U)SIM card connector should be placed near the M.2 interface, because a long circuit may lead to wave distortion, thus affecting signal quality.
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Test Points Design

J401

> VBAT [1]
2 I
3 — USB_DM_TEST [1]
4 > USB_DP_TEST [1]
5 — PWR_ON/OFF [1,2]

Y
o
N

8 D401 D403 D404

|
g
5
g
g

ESDIL5.0ST5G

ESDIL5.0ST5G
SESD3z5V

ESD9X3.3ST5G

Notes:
1. USB interface can also be used to upgrade firmware.

2. Keep USB test points as close as possible to USB pins.

Please pay attention that junction capacitance of ESD component on USB data lines might influence the signal.

Typically, the capacitance should be less than 1pF.
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