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1 Reference Design

1.1. Introduction
This document provides the reference design for Quectel EC25 module.

1.2. Schematics
The schematics illustrated in the following pages are provided for your reference only.
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[4] CTS_MODULE <1
[4] RTS_MODULE [>— =
4 TXDMODULEC }————
[4] RXD_MODULE[>————————————— = T
w =
[11] USB_DP_TEST g 4% = ¢ 85 enp RESERVED [140
[T -
2l us : 2 § 3,2 ¢ % 1enp BTent3Y g7 enpe
[11] UsB, D;siéts): & E‘ =3 g E i 87 jeND COEX_UART_TX (28— GoEX_UART TX [9]
(2] USB_ DM e 825¢ § 88 16nD COEX,UART,RXHy COEX_UART RX [9]
Note 1 - oz 9 Z 89 |GND WLAN,EN‘DWLAN EN (9]
””””””””” 2’1’1”””””’4 901 enD WAKE_ON_WIRELESS %35 WAKE_ON_WIRELESS [9]
X o>
[2,11] USB_VBUS ] 916D spC1_CMDH34 1 gpio_cmp 9]
- = 92 16ND sDC1_CLK 33— spio_cik 9]
93 1GND SDC1_DATAO82 5 spio_po (9]
- 941 GND spc1_DATAM 8L spiop1 (91
FERRKRRIBB[s|883 |28 [3 |8 3588 95 |GND SDC1,DATA2m4DsDIOD2 o
SEEEREEE R EEEEE: 9% | GND EC25 SDC1_DATA3HZ — — spio p3 (9]
zz© E‘ o g‘ gFoxoao E ceee0g 97 | GND U0101-B usIM2.vDDH28 — — ysiM2_vDD [7]
Note 2 48 433 ©ggeg ¢ 9% anD PM_ENABLE 2L — [ M ——eeiopuenmee 3 Note§
R vy g ¢ I R somi Rx MH28 o | 1000F LT s i 171
. 100 gD SGMILRX P25 ! 100nF | SGMILRX_P [7]
" 2] WAKEUP. IN_MODULE WAKEUP IN oD 54 0 heno e S L SCMILTX P [7]
H '
b e ey i onolss ! 102 16nD SOMILTX MHE [ semILTX MIT]
[ S
B - iREéERVED onolez 103 | enD SGMILMCLK|[22 — [ SGMII_MDIO_CLK [7]
2] W DISABLE MODULE B onole? 104 | Gnp SGMILMDATAm%}SGMILMDIO,DAT m
o4
(2] W_DISABLE_MODULE [ >-—— NS 50 105 i6yp EPHYNT N2 JEPHYINTN [7]
| [11] NET_MODE {_}—-———21NET_MODE GND——— 106 119
T T NET STATUS 6lner status ANT MAIN|-4 ANT_MAI (6] T Y RS TNg EPHRSTNm
e |
Note 3 - - - R | 107 | sND WLANSLP CLKH 8 wian sLe oLk (9]
[2.34.7,9,10,11] VDD_EXT < F——————L|VDD_EXT GND il 108 117
141 144 GND RESERVED —
—— RESERVED RESERVED — 109 GND GND 112
142} RESERVED RESERVED 143
. 110 6nD enp
‘\}—]:SGND gl ANT_GNss |47 <] ANT_GNSS [6]
9] onp EC25 GND[ 48 RGTa,TeaK =
[4] USIM_GND [>——1%ysiM_GND ADCO S S ) <JADCO_INPUT =
[11] DBG_RXD [>—————pBG_RXD ADC1 44 T \CJApCt_INPUT
[11] DBG_TXD F——121pBG TXD RESERVED |43 RO114
4] USIM_PRESENCE [>——131UsIM_PRESENCE 126 SDAM2 — (> 12¢ SDA[S] rotte
#  usIMvDD 4 usiM_vDD |zc,soLWD\zc,scu5] 00K
[4] USIM_DATA <O———181usiM DATA BT cTs| 40 ROOL AR 1 o ar o) R Note 4
\
[4] USIM_CLK <F———181usiM_cLk BT,RXD%Oi—CIRXD,BT 9] o NOIE T
M1USIM_RST <F——17{UsIM_RST BT,TXD%—DTXD BT [9]
18 |RESERVED BT RSB RUT R —grs g pg) =
. =
2k 2) g ., 22=x% °
w o z 5 | EZx g 0@
> 2 >
§8 U 2285608885833 33
mm‘%wggm‘zz§§N‘N‘N‘N‘N‘N‘n>—‘g
2852260208238 nannS%06 Notes:
clolo oy o Rlele ke le e = s e [ |2 e
e ":J: I A A A A 1. It is recommended to reserve the test points for upgrading the firmware over USB interface and minimize the stub length of USB test signals.
[11] USB_BOOT > = 2. Do not pull up WAKEUP_IN_MODULE unless the module starts up sucessfully.
PIRESETN[D>——— 3. Do not pull up NET_MODE unless the module starts up sucessfully.
[2,11] PWRKEY [ = = . i
4. ADC pin can not be directly connected to the power supply and must not exceed the voltage range.
[10] sD2_INS_DET [> E8EZ&xo0o0 E‘ 5. C0101/C0102 must be close to the SGMII interface of the module.
R0117 NM_OR L << <03 0¢
191 PCMJNﬁTDmEDOR—l 9999 o 2 2z 6. COEX_UART_TX, COEX_UART_RX and WLAN_EN must be at low level before the module starts up successfully.
[5] CODEC_PCM_IN[—> Tt ooo0o0gp2ag . .
RO119 NM_OE 7 g el = 3 7. Keep all RESERVED and unused pins unconnected, and all GND pins are connected to the ground network.
[9] PCM_OUT_BT = 22222282 ) ) ) . ) . )
i8 copec pem ot RO or | 8. Pins 73 ~84 are unused in the design, and can be ignored in schematic, PCB decal and the keepout area of pins 73 ~ 84.
9] PCM_SYNG BTG%M[ 9. PCM_***_BT network is used for the communication with FC20 module and CODEC_PCM_*** network is used for
-SYNE R0122 R o ) ) i
[5] CODEC_PCM_SYNC ("} - the communication with CODEC. FC20 and CODEC cannot be connected to the same PCM interface at the same time.
[9] PCM,CLK,BTCI%D:DMl
R K .
[5) CODEC_PCM_CLK (I——(—T) Quectel Wireless Solutions
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U0201

VDD
GND
TXD
RXD
CTs
RTS

RI

DCD
DTR
USB_VBUS
USB_D+
USB_D-
USB_ID

GPIO_01
GPIO_02
GPIO_03
GPIO_04
GPIO_05
GPIO_06
GPIO_07
GPIO_08
GPIO_09
GPIO_10
GPIO_11
GPIO_12
GPIO_13

Notes:

-

. U0201 represents customer's MCU.

VDD_MCU

TXD [4]

RXD [4]

CTs [4]

RTS [4]

R[4

pcp 4l

DTR [4]
USB_VBUS [1.2,11]
USB_DP [1]
USB_DM [1]

VBAT_EN  [3]
VBUS_CTRL[2]
ON/OFF_MCU [2]
RESET_MCU [2]
W_DISABLE M [2]
SLEEP_STATUS [2]
CODEC_POWER_EN [3]
WAKEUP_IN_MCU  [2]
SD_PWR_EN [10]

[2] WAKEUP_IN_MCU

MCU Interface

N

P\\NRKEY .11

[2] ON/OFF_MCU Q0201

DTC043ZE

[2] RESET_MCU

Itis used to reset the module.

Q0202
DTC043ZE

Keep WAKEUP_IN_MODULE at low level
before module starts up successfully.

WAKEUP_IN_MODULE [1]

Q0204
DTCO043ZE

[3.111DC_5V [

2. EC25 can only work as a USB device and supports Full Speed and High Speed modes. To communicate with USB interface,
MCU needs to support USB host or OTG function. The VBUS pins of MCU and EC25 should be powered by
a 5V 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.

3. AP_READY can be configured to high level detection and low level detection. For more details about AP_READY,
please refer to Quectel EC25_Hardware_Design and Quectel EC25&EC21_AT_Commands_Manual.

4. Transistor circuits (Q0201~Q0205) are used for level translation.

RESET N [1]

[1] AP_READY_MODULE (%

W_DISABLE_MODULE [1]

[2] W_DISABLE_M Q0203

DTC043ZE

VDD_EXT

VDD_EXT

R0201 R0202
4.7K 4.7K

Q0205
<] SLEEP_STATUS [2]

25C4617TLQ

AP_READY_MODULE low level detection.

5V power source from main board.

Jgozm

oo
i

R0204
T
10K

[21 vBUS_CTRL D—@

s 12l o

« SI2333CDS-T1

R0203
100K

Q0207

DTC043ZE

{> usB_vBUS [1,2,11]

VBUS_CTRL = High level, USB_VBUS is powered on.

Quectel Wireless Solutions
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Power Supply Design

VBAT .
DC-DC Application ! VBAT Design
Connect to VBAT_BB pins.
It is used when the input voltage is above 7V. Use a DC-DC converter to convert a high input voltage vear (A —-eP
into 5V output, and then the LDOs will generate 3.8V, 3.3V and 1.8V typical voltages. -
> veaT [1.3,11]
.g. DC12V IN DC 5V OUT l l l
& DC-DC LDO [DC3.8V 2.0A EC25 iin\osm 500301 leosoz Jcosos lcosos 5% |cosos |cosor lcosos Connect to VBAT_RF pins.
LDO |DC 3.3V

Codec
LDO |DC1.8v

LDO |DC3.3V3.0A FC20
I
[ e

Close to the module VBAT pin

Notes: <

1. The power supply must be able to provide sufficient current up to 2A or more.

2. VBAT should be routed in star mode to VBAT_BB and VBAT_RF pins.
3. The recommended operating voltage of VBAT is 3.3V~4.3V.

| )
| )
| )
| )
| )
| )
| )
| 1
| )
| 1
| )
| )
| 1
| )
| 1
| 1
| )
| 1
| )
' —_ —a —T= —1 ]
' PZ3D4V2H 100uF  [100nF  [33pF  [10pF 100uF ~ |[100nF [ 33pF ~[10pF :
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
\ 1
| )

Power Supply for PCM Codec

[23,11] DC_ sV [
00313l lcoswA

LDO Application

U0302 VDD_3.3V = (R0305/R0308+1)*1.207 = 3.3V

» VDD_3.3V

>
R0305
73.2K+1%

C0315 |C0316 |C0317

It is used when the input voltage is below 7V.

4.7uF
R0308 ul 100nF | 33pF

42.2K£1%

V0301 MIC29302WU

VBAT = (R301/R306+1)*1.24 = 3.88V

outH » VBAT

1
I
I
I
I
I
|
I
|
I
I
I
I
I
I
1

i g |
I

R0301 +|C0311 |C0312 RO302 |
I
I
I
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

i (311 pC oV £ i‘ i N i [2] CODEC_POWER_EN i
i D030 +lcozoe _|co3t0 S 2 ! |
i ‘rvsip 470uF [100nF & (% < % TWUFTOOHF 330R i preseze = = = = i
i - ® | Ro306 i = :
! [2] VBAT_EN Qo301 Y i |
| 5 ! —u0303 VDD_1V8 = (R0310/R0312+1)*1.207 = 1.8V |
i 1 [3.8,10] VDD3V3 [ N ouTl2 » VDD_1v8 i
! - 1 - = = i coa1i c031i R0309 Roso Jfoazo l l :
! Note: = 1 3]en g o 4 oKe1% c0321 _|Co322 :
i Recommended load current is greater than 10mA. i 100nF 1uF 5 47uF T[100nF " [33pF !
7’7’7’7:::’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7’:7::’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7:’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7:::’7’7’7’7’7’7’7’7’7’7’7’7’7’7’7’:7:::’7’7’7’7’7’7’7’7’7’7:::::::::::’: 3 L SGM201:— DJYNSG/TR R0312 i
H ) 75K£1% !

Power Supply for FC20, SGMII and SD Card \ [1,24.7,9,10,11) VDD EXT = ;

MIC29302WU VDD3V3 i 1 B - - - !

i1 Notes: - i

123,111 DC_5V [ 24N outt4 > voDava Fozo [ 1| ) !
i‘ i o |RO314 J_—‘.3°323 C0324 11 1. CODEC_POWER_EN must be at low level in order to ensure the normal output voltage of VDD_3.3V. '

C0326 < ' I

C:szi onF ??213 z % 3 |¢ “’ 100nF 22;;5 P If VDD_3.3V power supply needs to be switched off, please keep CODEC_POWER _EN at high level. i

u n 2 ' i i

N P17 i1 2.To ensure that ALC5616 works normally, please follow the power ON and OFF sequences of its power supply. i

vosos } l Note 1 - | i Power ON Sequence: power on VDD_1V8 first, then VDD_3V3. !

X [ o |

5 = i Power OFF Sequence: power off VDD_3V3 first, then VDD_1V8. !

VDD3V3 = (RO314/R0317+1)*1.24 = 3.3V 1] pLENABLE D—@

Quectel Wireless Solutions

Notes: . | § 3 DRAWN BY PROJECT TITLE
1. Recommended load current of MIC29302WU is greater than 10mA. = ! Eden LIU €25 Reference Design
2. RC circuit, which is assembled with R0318 and C0327, is used to delay the start-up of MOSFET switch circuit. 3 CHECKED BY SIZE VER
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(U)SIM and UART Designs

UART Translation - IC Solution (Recommended) (U)SIM Card Interface

USIM_VDD VDD_EXT  USIM_VDD

l U0402 I
C0401
| |_100nF
100nF_| |C0405 1 51120 C0406| | 100nF Il
‘ 2 19 R0404 R0415 J0401
VDD_EXT VCCA vces » VDD_MCU 15K 51K
[1] DCD.MODULE [>———— 3ip L Y Y O )| vee GND USIM_GND [1]
RO401 22R
[1.4] TXD_MODULE [>————241a3 B3l — — TXD [24] [1] USIM_RST [ Tt RST VPP—
R0402 22R
[14] RXD_MODULE }+————— S1p4 Bal 16— Rrxp [24] [1] USIM_CLK > T CLK 10
1] RLMODULE [>—————— 815 BsI1S R [1] USIM_PRESENCE <} PRESENCE
(] DTR.MODULE A6 BoHA————— o @ (U)SIM card connector —
RO0403 22R
[14] CTS.MODULE [>—— 8157 B7H3 TS [24] [1] USIM_DATA [ T T
[14] RTS MODULE J}———9/ag Bg 12— IRTS [24] COAOQ::CMOS:: cos04 [ A A AR
R0405 10K 33pF T 33pF | 33pF ‘AAAA]
VDD_EXT 1010 enoptt—————— )
RO406 120K U0401 ESDAGVEAVE

Notes:

UART Translation - Transistor Solution

1. The decouple capacitor of USIM_VDD should be less than 1uF and must be near to (U)SIM card connector.
2. EC25 module provides an input pin (USIM_PRESENCE) to detect whether the (U)SIM card exists or not.

VDD.EXT  VDD_EXT It supports both low level and high level detections. For more details, please refer to Quectel EC25 Hardware_Design.

VDD_MCU  VDD_EXT
3. R0401~R0403 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.

'
|
|
I
I
I
I
I
|
I
I
I
I
|
I
I
|
|
|
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
! N
1
I
|
|
|
|
|
|
|
1
I
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|

i
i
i
|
i
|
i
|
|
i
|
i
|
|
i
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
i

i TXS0108E !
i
i
i
i
i
i
i
i
i
i
i
|
i
|
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
|
|
|
|
|
|
|

C0407. R0407 R0408
C0408 ) L . . "
nF 4.7K 47K RO410 The TVS diode with junction capacitance less than 50 pF must be placed as close as possible to the (U)SIM card connector.
4.7K
R0409 InF 5. R0404 can improve anti-jamming capability of the (U)SIM circuit and it should be placed close to the (U)SIM card connector.
4.7K
Qo401 Q0402
2,4 14
[241RXD > > RXD_MODULE [14] 2.4] TXD < < TXD_MODULE [14]
2SC4617TLQ 2SC4617TLQ
A A N N A
VDD_EXT VDD_EXT
A VDD_MCU  VDD_EXT
€0409 R0411 R0412 R0413 R0414 €0410
1nE 4.7K 4.7K 47K
. 47K InF
Qo403 QV404
2,4 14
241RTS > {—> RTS_MODULE [1,4] 24 cTs (] CTS_MODULE [1,4]
28C4617TLQ 2SC4617TLQ

-

. It is recommended to use an IC conversion chip for UART translation.

The transistor circuit solution is not suitable for applications with high baud rates exceeding 460Kbps.
2. The supply voltage range of VCCA should not exceed the one of VCCB.
For more information about TXS0108E, please refer to its datasheet from TI.

Notes: i

3. If high baud rate needs to be enabled, it is highly recommended to install four 1nF capacitors (C0407/C0408/C0409/C0410)
on transistor circuit. Quectel Wireless Solutions
4. The DTR transistor circuit is similar to the one of RTS interface.
DRAWN BY PROJECT TITLE
The RI and DCD transistor circuits are similar to the ones of CTS interface. Eden LIU EC25 Reference Design
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6 5 4 3 2 1
LRSS |
' |
| 0R 2 ‘
|  1ve €—R0523 —, 2
! VbD_1v8 a MICBIAS |
| vop 3.3v «—R02 R S |
| A !
|
! |
| vDD.1ve R0502 o8 R0513 i
i RO501 E 0R K '

o] o o |
: C0505 |C0504 |C0503 | C0548 C0501 | C0502 Cos49 3| 8 & :
: _1€0504_100503_|7 = o506 |co507 _| gl 8 8 !
| —‘Tt.mF 4.7uF To NM_33pF T 100nF - — _ !
NM_33pF
i o 598 00501 4.7uF |100nF _33pl é é LC:L’ D 1R(;5K14 :
| LT ooo0oao o o S E |
| V4 ¥88¢2¢8¢ !
! g <2588 v - = . |
i 0524| | 2.2uF I
| DO N PET S com 1 cuse | 2ar e § o
|
i 0R —21IN1P/DMC_DAT cpN1H3 ‘ 5] MIC_N [ COSZS} j22uF = Mic-[5] !
« |
i MICBIAS cppal 12 C0516) | 2.2uF 1
11 |
i [5] MIC+ > 31 iN2p cpN2 -1 | D R0515 ::coszs !
! 5] MiC- (> 4 {iN2N/JD2 1.5K 10uF !
| HPO_R L o517 fuf [ SPKR [5] !
! HPO_L 20 Coml l L £ SPK_L ] |
I 25 meLk ALCS616 R0516 !
! i
! 1] CoDEC_Pem ouT [ R0 - R 22 pACDAT1 LoutLp 2 ROG11 Eljg; 22:;3 i EE > SPKP [5] R-0805 DWK !
! [1] CODEC_PCM_IN 505 21} ADCDAT1 LOUTRINF® RO0512 73 i | > SPK_N [5] !
' [1] CODEC_PCM_CLK 24 1BCLK1 N W = |
' [11 CODEC_PCM_SYNC 2311 Rek1 cpvpp 16 | [ 228 !
! CPVEELS co522| | 2.2uF |
! _lcos12 _|cos14 cPVREFL18 Il \V4 i
i
1 NM NM VREF2 8 00523} } 4.7uF :
i 28 i
! “HGPIO1/IRQ1 \V4 |
1 — 27 I
i = SDA 12C_SDA [1]
i VDD_3.3V = i1 scLi28 = I <7 12¢_sCL [1] Note: i
- o @ .
! NM_10K a o 5 2 To ensure that ALC5616 works normally, please follow the power ON and OFF sequences of its power supply. |
i ) 2
| z 4 e ] I
! 2 g M « Power ON Sequence: power on DBVDD/AVDD/DACREF/CPVDD first, then MICVDD. |
1 ~| o ¢ ~ !
! “ ¥ = Power OFF Sequence: power off MICVDD first, then DBVDD/AVDD/DACREF/CPVDD. "
M VDD_1V8 . i
! — For more details, please refer to ALC5616 datasheet. |
i Ay, NN gue. WU Qe N
R e R A, b R TR
! I
! I
! . . .
; Audio - Earphone Application Audio - Handset Application !
! - |
I T Tttt TSt T T T T —
! 151 MIC N[> : T ESD9X5.0ST5G i
1 | !
i 3 | Close to earphone interface. mm Jgossg C0540 Jgosm DO0504 | D0505 !
| | —‘TUPF —FSpF Tom: ‘Fap; TR, Z. £ o502 3
"
| g 18] MiC_P Gﬂﬁgg 4 - i
" RO518 0R 18] Mic_N (—F0502 Y - '
I < )—DZD—I F0503 p~~~ 3 I
' [5] SPK_P [ -
' [5] MIC_P ROS19 ;—7p NMOR 5] SPK_N > F0504 ~~R 2| 1
' 5] SPK_L > CTIA | OMTP l l l l |
DO0506 D0507 !
: R0519/R0521 NM M cos42 _|cos43_|cosas _|cosas_|cosas _|cosar :
! [51 sPK R[> T0pF 33pF " [10pF 33pF “[10pF " [33pF }E |
| R0518/R0520 M NM !
|
i
| C0530 c0531j D0s01  |cos32 | C0533 D0502 | o534 |C0535 e D0503 R0520 L '
! p— p— N p— _ }E N }E { RS0 —mO0R —mic_pls)l PESD5V0S1BL |
|
! 10pF  [33pF 10pF  [33pF 10pF ~ [33pF RO521 NM_OR — 1
> i
|
e e J
i
i ESDOX5.0ST5G PESD5V0S1BL PESD5V0S1BL ! i i
! = = = ! Quectel Wireless Solutions
i
! . |
i Notes: ! DRAWN BY PROJECT TITLE
3 1. The analog output only drives earphone and headset. For larger power loads such as speakers, the design needs to incease the audio power amplifier. ! Eden LIU EC25 Reference Design
|
i 2. The maximum capacitive loading for SPK is 330 pF and the maximum capacitive loading for MIC is 250 pF. ! CHECKED BY S/LZZE VER
|
oo ‘ Yeoman CHEN "o geT 5 oF 11 DATE  2017/4/6




RF and GNSS Design

Main Antenna Interface Diversity Antenna Interface

J0602
J0601

T 1 {7  ANT_DIV[1]

RO601 7y R [ ANT_MAIN(T] l
l i C0603

GNSS Antenna Circuit
FC20 Antenna Circuit

J0603

Active Antenna /  J0604

Passive Antenna

R
— 0 i > FC20_ANTI9]

C0608

} } {> ANT_GNsS [1]
100pF
C0610

NM TM

Notes:

1. The main antenna circuit, diversity receiving antenna circuit and FC20 antenna circuit are recommended to use PI type circuit, which is convenient for subsequent debugging.
2. The diversity reception function is ON by default. If diversity antenna is not used, there is a need to use AT command to turn off diversity reception.

3. An external LDO can be used to supply power for active antenna.

4. If antenna circuit is designed with passive antenna, R0603 and L0601 are not needed.

5. ESD protection devices should be added to the GNSS antenna interface, and the parasitic capacitance should be less than 0.05pF.

6. The impedance of the RF signal line must be controlled as 50Q when routing.

Quectel Wireless Solutions
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6 5 4
CO701, | 2.2uF Close to AR8033
71 AVDD_ V1 [ D>—— ] ,~2eBR 0 NG S
C0702, | 0.1uF I
— 0.1uF
_T5R @100MHz, DCR=0.1R o703 | < SGMILTXP [1]
FB0701 4 C0704 \ /
AVDD_1v1  [7] (| fOAE L0708 | | 0.10F < SGMILTX M [1]
BLM15AX700SN1D
Noted  sowwovim—ow L oo
777777777777 < (71DvDD_1v1 5 ROTOT 15K > SGMILRX P (1 1
R U] usle,VDDD—D:D—l T SGMILRX M ] !
N [1] SGMII_MDIO_DAT TN S A U -
——————————————————— R702 NM/10K N .
AVDD_1V1 [7] N Add one 0.1uF capacitor
[1] SGMII_MDIO_CLK[—> N beside th dul
*._ beside the module.
R0703 C0706, o T .
[7] vDDH_2v5 > i AL 1 N1 I VDD33_SGMIl [7.8]
R0705
[1] EPHY_RST_ N[> T R
Note 2~ T
SRFEREIRS
oao0zZazdaozok
: 1,2,3,4,9,10,11 R0706 10K ZoR3053339% %
vvvvv . EXT [DO———{_T—
L0701, C0709 and C0710 are close to Pin 3. t 1 vop_Ext © =3 ER
. I EPHYNTN C3————— L vpc = TxDo 38
Frm s 21RSTN GTX_CLK3S
[71 bvDD_1v1 3 | 4.7ud 31ix TX ENP3A
[7.8] vDD33_SGMIIl > ‘ 41vpps3 RX CLKMDM{ I
' - | 5 « py| 32 MOPEO  Rro708 oK —
INT RX_D? 7]
- Lcorio 6 ARB033-AL1B-R 31 PHY_ADO R0709 10K VDDH_2v5 17
—= —_ 1 XTLO RXDO |+
OuF —PWP‘ 10uF —P-WF | 7lru RxD1|-30__PHY_AD1 R0710 10K |,
|
[ J 71 AVDD_1V1 > 8 | AvDDL VDDIO_REG 22 RO7117 % vooH_2v5 7]
- - 10 27 RO713, 10K \
= = [7) VDDH_2v5 <} ” VDDH_REG RXD3 » I 100pF | 0.1uF
Y0701 [8] TRXPO TRXPO LED_10_100
18 TRXNO 12} TRXNO CLK_25M 125 L 1
2{eND  xTALPR 2 i OB " ) -
4 - §288£882 oo = 1
GND  XTAL E FESEESERod R o701 DO701 g | RO714 S10R 4,
FFEFXFFXFFZJJ 4N—D:D—{GREEN
vmcor\nomox—w‘mq
25MHz R S R S I N O I
= > =
I > N
a = it
2 5 3 PooToTmToTooo .
9 >l < C0719 v
""Nq?f" 2 < % E‘ : fHATOeE i I ROT16 10K Selected when external
co721 4@—{ - ) .
S Nweroe T interupt is required.
5 \RO717 10K L]
FB0702 b L,,,,—,Q,:,DjH“
Y
[7.8] VDD33_SGMIl > [ LED_1000 [8]
BLM15AX700SN1D
co723 | cor24 = [ LED_ACT [8]
1uF 0.1uF
Notes:
1. SGMII_MDIO_DAT should be connected to the USIM2_VDD beside the module with a 1.5K pull-up resistor. B B
2. To minimize crosstalk, the reset trace must be at least 20 mils away from other signal traces.
3. R0715 must be close to AR8033. The traces of the resistor must be away from other traces (especially
the clock and MDI interface traces), and the trace width needs to be at least 25 mils.
4. The two capacitors should be selected according to the actual load capacitance of crystal and
the board-level test results, at full load application temperature and voltage range.
5. The differential trace impedance of SGMII must be limited to 100Q. Quectel Wireless Solutions
6. EMI filter is reserved. If LED pins are not used, keep C0714, C0719, C0721=470pF.
7. The space between SGMII differential pair (RX and TX traces) should be 3 times of the trace width at least. DER?WTBY PZ%JzEsCT Ref TITLE) i
. . . . . . en eference Design
Also, SGMII should keep a distance of 3 times of its trace width from other signal lines. VER
CHECKED BY SIzE
A2 E
Yeoman CHEN | spept 7 oF 11 DATE  2017/4/6
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R0801

R

[7] vop33_semi <3

0l
Tt
JSOBM JQOBOZ JEO&OB L C0804

100uF

TCT1

[71 TRXPOC S

TD1+

[71 TRXNO 3

TCT2

[71 TRXP1 <

TD2+

[71 TRXN1 <3

TCT3

[71 TRxP2{ 1

TD3+

[71 TRXN2

[71 TRXP3

TD3-
TCT4

TD4+

[T TRXN3

Notes:

TD4-

SGMII Design (Part 2)

_1C0806 | C08071C0808_|C0809

’E.mF’B.meAuF’B.qu

1. Differential pair P/N skew must be less than 20 mils, and the maximum trace length must be less than10 inches.
2. Using the 100Q+10% differential impedance with 50Q+10% single-ended impedance for SerDes traces is recommended.
3. To minimize crosstalk, the distance between separate adjacent pairs that are on the same layer must be equal to or larger than 40 mils.

4. Copper filling around transformers is prohibited for better ESD protection performance.

5. For better EMI suppression performance, do not route in top layer.

PHY core » Default internal Application external
) . ) Description
configuration signal weak pull-up/down weak pull-up/down
<1 vDD3v3[3.10]
PHY_AD2 1 0
PHY_AD[2:0] set the lower three bits of the physical address.
PHY_AD1 0 0
The upper two bits of the physical address are set to 00.
PHY_ADO 0 0
MODE 3 Mode select bit 3 0 0
MODE 2 Mode select bit 2 0 0
MODE 1 Mode select bit 1 0 0
MODE 0 Mode select bit 0 0 1
EXT_INT_SEL An external 10K pull-down resistor is required. 1 0
0=Pull-down, 1=Pull-up.
u0801 °
I
24 ROB0Z— 75R 1% 1 as
:Anin 23 ’FI: o2 R0803 S1R 4, CWOO;S)SDF/ZKV,NM
2 I
r‘;ﬂc):z 21 Rosog 75R 1% %&M LED_ACT [7] M
3
Mxzs [20 ™ soso1 Ro8ge
Mx2- |19 ™ |™®  FC601-56-LED 0R
MCT3 |18 R080§—, 7SR 1% L
Mx3+ 17 4 lrce —= \V4
16 5
A;Aéf‘; 15 ROBOF 7SR 1% e % vt RO808— 7 SR,
Mx4+ 14 7 {7p+ v+H2 7 LEp 1000 7]
Mx4-H3 811p.
FC3004 cos10L T
1000pF/2KV | 3
\V4
Quectel Wireless Solutions
DRAWN BY PROJECT TITLE
Eden LIU EC25 Reference Design
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FC20 Design

R806 must be mounted.

£ p
S ,
= - VDD EXT  [1:234.7.9,10,11] > v
S & g
s ha s
& « ,
3 2 a
g - 7= <_]VDD_EXT [1,2,3,4,7,9,10,11]
o ’
= R0902 0R - -
| WAKE_ON_WIRELESS 0} b} | !
- = L
T = b o ~ o w ¢ @ o a = ! !
5 3 EEEEEERE 8 A
: 0z g SEg585y : |
< 7 ° z z z g 1 !
o o« w W W w 1
S 9 8 838 8 s g |t B B B
= = 1 4 x ¥ @ 31 | =] s 2| S |3 S
[—"enp 2 GND {1 I B O S D ]
5 2 S 30 z = Z R Z 2 2
fn} & R0903 RESERVED u RF_ANT {7 FCc20_ ANT  [6] ! y
U Ed p— I I
g 3 2 2 i IR
[=)
s 8 RESERVED = GND L s o o 1 T
> 3 3 S |81 |8 |8 3
g 0 (1 < 2 oNDf28 g 8 811811218 |8
DBG_TXD_FC20 DBG_TXD np|28 3 gi1grlgle |2
U0901-A I
[1] COEX_UART RX < 5 1LTE_UART_TXD sbio_cmp 2L RO910 7y OR SDIO_CMDI[1]
FC20
R
[1] COEX_UART_TX[> 6 1| TE_ UART RXD SDIO_CLK 28 RO9M 7, O <JSDIO_CLK [1]
R0912 R0913 woo1a "
NM_10K NM_10K 1l rrs BT [ 7 |gT_UART_RTS spio_po 25 T SDIO_DO [1]
1 crs_pT<? 8 |BT_UART CTS spIo D124 RO915 7y OR $DIO_DA [1]
R0916 R
[1] WLAN_EN > 9 {WLAN_EN soio_p2[ 23 -2 SDI0_D2 [1]
0r
11 B7_EN 10157 N spio_p3|22 RON7 SDIO_D3 [1]
[1,2,3,4,7,9,10,11] vpp_EXT [ L L L L 1 vio o o vDD_3v3 2! (IvDD3V3 Fc2o I3
2 g
-, o
o002 oot 0903 | c0904 | cogos | cosos 12| cnp % « 5 0oz GNDL22 Jgogo7 Jgogoa Jgosoe J__goew -
_— = 10uF | 100nF | 33pF [ 10pF z 5 o o % %
M0 NM_OAUF 2 P S 2225 3¢ TopF  "[33pF [100nF [ 100uF
- S © O © + ¥ &
o o o 'S [e] [a] bl
L L = o o o o o o o l
- = O
B
- [} [} [}
z z z
o o o
10K R0918
[1,2,3,4,7,9,10,11] VDD_EXT R0919 O0R i
F— O
WLAN_SLP_CLK | C P GNDL42 |
[] PCM_OUT_BT > I
_c 40|cNp  U0901-B onol48
[1lPCM_SYNC_BT [

“Nm

1 > . “——RESERVED RESERVED {4z
[P cL 8T . Reserved for debugging 2
[11 PCM_IN_BT 7} —- Tt TTTTTTTTTTTTTTTT oo —~“{RESERVED RESERVED

&

5
5

<Jtxp_T [
> rxp_sT (1

GND
GND
GND

Notes:

43
| 44
45

1. Keep all RESERVED and unused pins unconnected. =
2. BT function of FC20 is under development.

3. SDIO_DATAZ2 is a signal that affects the boot of the module, and should be kept at high level when the power supply resets. : _
4. The impedance of the SDIO data signal line must be controlled as 50Q when routing. Quectel Wireless Solutions

5. SDIO data lines should be wrapped together by GND lines; SDIO_CMD and SDIO_CLK network lines should be wrapped with GND lines separately. DRAWN BY PROJECT TITLE
Eden LIU EC25 Reference Design
CHECKED BY SIzE VER
A2 E
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SD Card Interface Design

R1001 OR —
3,81 VDD3V3 [ T J ST 0D
[~ SI2333
o
D R1002 C1001
10K 100nF
Bmoos
100K
Q1002
[2] SD_PWR_EN D—@
DTCO043ZE
[1] vDD_SDIO [ c1002]
100nF]
R1005F R1006 R1007F R1008 F§ R1009 41001
100k 100k 100Kk 100K L 100k =
VDD
R1010 33R
[l sp2_cLk = CLK
11 sp2_cmp [D——ROM g OR CcMD
R1012
[1] SD2_DATA3 [ R DATA3
R1013
1] $D2_DATA2 [ R DATA2
R1014 OR
[1] SD2_DATA1 [ Tt DATA1
R1015
[1] SD2_DATA0 [ =R DATAO
|p———{vss
c1003 _|c1004 _|c1005 |c1006 _|c1007 _|c1o08 D1001 | D1002 | D1003 | D1004 | D1005 | D1006 ——|DETECT
- - - j— - f— r A A A Y Y 4
NM NM NM NM NM NM
SD card connector
ESD9L5.0ST5G VDD_EXT

Notes: SD2_INS_DET [1]

. VDD_SDIO can only be used for SDIO pull-up resistors and its maximum output current is 50mA.

-

The supply voltage range of VDD for SD card interface is 2.7~3.6V and sufficient current up to 0.8A needs to be provided. ESDOX3.38T5G

To maximally limit the surge current caused by SD card insertion, the bypass capacitor (C1002) of the power supply for SD card interface should not exceed 5uF. —
To avoid the jitter of bus, resistors R1005~R1009 are needed to pull up SDIO to VDD_SDIO. The value of these resistors is among 10~100kohm and the recommended value is 100kohm.
In order to improve signal quality, it is recommended to add 0Q resistors R1010~R1015 in series between the module and the SD card connector.

ok wDn

The bypass capacitors C1003~C1008 are reserved with no mounting by default. All resistors and bypass capacitors should be placed close to the module.

6. It is recommended to add ESD components near the pins of SD card connector. The parasitic capacitance of ESD components should be smaller than 15pF.

7. Keep SDIO signals far away from other sensitive circuits/signals such as RF circuits, analog signals, etc, as well as noisy signals such as clock signals, DCDC signals, etc.

8. Route SD card lines with 50Q impedance. It is important to route the SDIO signal traces with total grounding.

9. Make sure the adjacent trace spacing is two times of the trace width and the bus capacitance is less than 40pF. Quectel Wireless Solutions

10. It is recommended to keep the trace length difference between CLK and DATA/CMD less than 1mm and the exterior total trace length should be less than 23mm. DRAWN BY PROJECT TITLE

11. The pin DETECT of SD card connector must be connected to the module when SD card function is used. Eden LIU EC25 Reference Design
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Indicators and Test Points

1 L ____ 4

Notes: F
1. Both USB and debug UART interfaces are reserved 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.
Junction capacitance of ESD component on USB data lines might influence the signal,

please pay attention to it. Typically, the capacitance should be less than 1pF. Quectel Wireless Solutions

i i

| .

3 Y Indicators 3

| DC_5V '

" DC_5V !

|

! |

! |

! |

1 D1103 i

| [1] STATUS atos o112 N :

|

! 2SA1037AKT146 . R1103 !

|

i R1102 22 !

1 D1101 22K }

| u !

! : !

' RI101 [1] NET_STATUS Q1102 !

1

i 22K (1) NET_MODE Q1o DTC043ZE i

|

1 DTC043ZE i

! |

! - |

| = |

3 ’ 1

' Notes: i

! i

! 1. The STATUS is an open drain output pin, and its drive current is less than TmA. "

! i

! 2. For more details about NET_MODE and NET_STATUS, please refer to Quectel EC25_Hardware_Design. "

! i

! 3. If the current consumption is required as low as possible when the device is in sleep, replace the power supply of indicators with controllable one. "

! i

! Turn off the power when the module enters sleep mode. "

! i

! i

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, J

Y 00 O U U . e el

i J1102 . i ! i

: Reserved Test Points L ‘
| i

i 1 > VBAT [1,3] ! i !

I I ' i

| 2 I t |
I ' I

i 3 > PWRKEY [1.2] b |
I ! I

i 4 > UsB_VBUS [12] i J1101 !
I ! I

i 5 > USB_DM_TEST [1] ! i Ri104 T i

! 6 ' 1 [1234,79,10] VDD_EXT USB_BOOT [1] |

! { USB_DP_TEST [1] i ! 10K T-PIN-1X2 i

i

! z > DBG_RXD [1] A !

i

i 8 < DBG_TXD [1] i " i
I ! I

i 9 <] DBG_TXD_FC20 [9] A |

| [ |

i Connector D1104 D110 D1106 D1107, D1108 D1109 D1110 3 : i

! U A (Ul N SR N b 1

i | |

| 2 g |8 g 8 8 2 ! | Note: !

I Q @ S 8 173 17 Q [ . . . I

! 5 3 g g o o o | 3 USB_BOOT is kept open by default and the module will be forced into download mode l

! o ] 3 ! ) . !

i 2 ? @ ? ? ! | when USB_BOOT is at high level. |

| w w w w [ I

i | |

! |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

i

i

i

|

i

i

4. DBG interfaces support 1.8V power domain. DRAWN BY PROJECT p—
A level translator should be used if the power domain of customers' application is 3.3V. Eden LIU EC25 Reference Design
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