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Description

Initial

Added the reference design of SGMII and FC20
module

1.

Modified the connection of network name
PCM_IN_BT and PCM_OUT_BT in Sheet 1
Added note 7 in Sheet 7

Added note 6 in Sheet 9

Newly opened pin 37~40 for BT UART, and
removed the multiplexing between Main UART
and BT UART in Sheet 1

Modified network name TXD_MCU as RXD,
RXD_MCU as TXD, CTS_MCU as CTS,
RTS_MCU as RTS, RI_MCU as RI, DCD_MCU
as DCD, DTR_MCU as DTR in Sheet 2 and
Sheet 4

R904 is not mounted because SDIO_CLK in
FC20 is pulled up internally

Modified network name PCM_IN BT as
PCM_OUT_BT, PCM_OUT_BT as PCM_IN_BT
in Sheet 1 and Sheet 9

Modified the unidirectional off-page connectors
of SDIO_CMD, SDIO_DO0, SDIO_D1, SDIO_D2
and SDIO_D3 to bidirectional ones in Sheet 1
and Sheet 9

Newly opened the SD card interface

Added the power supply control pin of SD card
interface in Sheet 2

Modified the power supply circuit for PCM Codec
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in Sheet 3

Removed resistors R912, R913 and added
resistor R0920 in Sheet 9

Added the reference design for SD card interface
in Sheet 10

Modified the drive circuit of indicator STATUS in
Sheet 11

Changed R0110 and R0112 to L0101 on the
USB differential signals in Sheet 1

Added C0201, C0202 and C0203 capacitors on
the PWRKEY, WAKEUP_IN_EC21 and
W_DISABLE_EC21 signals in Sheet 2

Deleted C0201 capacitor between Q0205 source
and gate electrodes in Sheet 2

Changed R0407~R0409 resistors value from
22R to OR in Sheet 4

Added R0519 and R0520 OR resistors on 17 and
20 pins of ALC5616 in Sheet 5

Added TLV320AIC3104 reference design in
Sheet 6

Added pull-down resistors R1119~R1121 on
COEX_UART_RX, COEX _UART_TX  and
RTS_BT signals in Sheet 11

Changed STATUS reference design in Sheet 13
Changed R1306 resistance from 10K to 4.7K in
Sheet 13
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1 Reference Design

1.1. Introduction
This document provides the reference design for Quectel EC21 module.

1.2. Schematics
The schematics illustrated in the following pages are provided for your reference only.

EC21_Reference_Design
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U0101-B
85 140
GND RESERVED |14
Blonp BTENT® —opren o Noteb
87)GND 1™ COEX UART TXH38 """ S COEX_UART_TX [T~ 1.7
@  crsecar -RU102— OR gg GND | COEX?UART?RXS;hCI COEX_UART RX [111
RO104 R GND WLAN ENE =2 OWLANEN | o
4 RTS EC21[> - o 90|GND WAKE_ON_WIRELESS hM WAKE_ON_WIRELESS [11]
R0106 0R 7 91 13
M TXD_EC2H (I} [—— R, GND sbc1_cMpH¥ < spio_cvp  [11]
W rxo £oor > RO108 1 OR = TT2E = 921GND SDC170LK1h—D SDIO_CLK  [11]
Noted — 7 — - - +——31GND SDCLDATthOSDlo po (1]
1) S S = %4 1GND SDC1_DATAT HSDIO D1 1]
L0101 w YORPL e 95/GND SDC1 DATAZHSDIO D2 [1]
[2] UsB.DP ! x Qo s < 96 N Note 5
. £ §oE8 & 366ND SDC1_DATA3 ﬂ sbio_p3 [ _Note o
2] USB.DM 4 s = o8 GND USIM2_VDD 4«3127 usiM2voo @
y 3 ,
DLMONSNQOOHY2D ~ [213]  USB.VBUS [ 99 g:g ggl,\]ﬁN;fL; 126 PM_ENABLE [ ‘C°1°1\ [1000F © — semi Rx M 9]
M 100 o125 1€0102| | 100nF | o 9
GND SGMII_RX_P ; 1| —J SGMI_RX_P [9]
‘ing—omwl\&omvmwv—ommwwm 101 GNp SGMILTX P24 sGMIL_TX_P I e !
e 152 ano SGMII_TX MI23——— SGMIL TX M o
Yu=z200XXEEE5g 2oorrzy GND SGMII_MCLK 22— sGMII_MDIO_CLK [9]
Ex°Saa © Tz 104)GnD SGMII_MDATAHZL— SGMII_MDIO_DATA [9]
Note 6 B 2335 hoLTD @ 1051 GND EPHY_INT NH20 — —JEPHY_INT_N 19
,,,,,,,, 28 @ >>5>> 3 _INT_| _INT_
DS - o 1061 5D EPHY RST NFU19 (S EPHY RST N 9]
L@ waKeUP N ECo O {WAKEUP_IN! GND |24 I 107 GNp WLAN_SLP_CLK[-18 — — wiAN_SLP_CLK [11]
TR APREADYEC21 > ZIap READY GND |22 108 1 GND RESERVED H17
! -3 RESERVED GND[22 199/ aND GND |12
| 1 WDISABLE EC21 [D————————*|W_ DISABLE# anp ! 110anp anp
I NET_MODE (T~ >INET_MODE | GND 22
(73] NET STATUS <~~~ BINET STATUS ANT_MAINFE S ANT_MAIN (8] L L
[2349.11,1213]  VDD_EXT CF———\VDD_EXT GND |48 I B EC21 B
141 RESERVED RESERVED 44
142 | RESERVED RESERVED 143
w\}—]:SGND uo101-A ANT_GNss [4Z <JANT_GNSS [8]
9 1GND EC21 GND |46
4 UsIM_GND >——%ysiM_GND ADCOS ADCO_INPUT
[13] DBG_RXD [>——1DBG_RXD ADC1H44 ADC1_INPUT
[13] DBG_TXD C+——12{pBG_TXD RESERVED |43
[4] USIM_PRESENCE >———131UsIM_PRESENCE 12 SDAFZ — (> 12c_SDA [56] |RO115
[4] USIM_VDD GiMUSIM7VDD 12C s,QL,‘”WGR;W@ 12 scL_[56] \ 100K
[4] USIM_DATA &—————51UsIM_DATA LBr cTs| P n RO s BT 11,
M usiM cLk <———18jusim_cLk BT_RXD[2T— ROT07” ~Rxp_BT 111, <. Note4
4] USIM_RST <312 usim_RsT BmxorB P RIS oo BT ) v = 7 T
18 |RESERVED 5 29z BT RTs[3L— Ny R0 —grg pr 1) ”
o a QO EEEExQQo > Note 6
88 =zx ¢ _S5£X¥Z2I5533852 R
@ U zZ0o®no2°9°9999G3
w w (P B B IV oV oV VA i
NB2RE2433358282828¢E2
roraCndiddlilnnnnnn><0 Notes:
PERPRRRRRRENRRBHBB®BEE 1. Keep all RESERVED and unused pins unconnected, and ensure all GND pins are connected to the ground network.
2. Pins 73~84 are unused in the design, and can be ignored in schematic and PCB decal.
3] USB_BOOT > = = = Meanwhile, these pins should be served as a keepout area.
[[5113] ﬁ?&;ﬁg 3. A common mode choke L0101 is recommended to be added in series between the module and customer’s MCU in order to
12 SD2_INS_DET = suppress EMI spurious transmission, and it should be placed close to the module.
(56] CODEC PCM. IN RO118 0R Meanwhile, it is recommended to reserve the test points for upgrading the firmware over USB interface and minimize the
1 poM,IN BT D07, NM_OR | extra stubs of the trace. The two resistors should be placed close to the module.
- > . . .
56 CODEC_PCM_OUT RO120 0R E 3 g 3 é‘ % % 5 4. ADC pins can not be directly connected to the module's power supply and the input voltage must not exceed VBAT_BB.
11 POM OUT BT ——RO118 =, NM_0R | Soa98g8% 5.C0101 and C0102 must be placed close to the SGMII interface of the module.
aaoaa s .
[5,6] CODEC. PCM_SYNG RO122 OR L o0 6. Do not pull up WAKEUP_IN, NET_MODE, BT_CTS, COEX_UART_TX, COEXT_UART_RX and WLAN_EN pins unless
) _PCM_{ C'—U:D—l SENENSEE
[11  PCM_SYNC_BT J—Ro12! —p NM OR tSoZZ== the module starts up sucessfully. Quectel Wireless Solutions
(56] CODEC_PCM_CLK RO124 o0R 7. When the EC21 module and the FC20 module are used jointly,
11 POM_OLK BT < R0123 =) NW 0R | the BT_UART and PCM interfaces of the EC21 module are DEAW';SY PROJECT TITLE
. orry EC21 Reference Design
connected to the FC20 module BT_UART and PCM interfaces SIZE VER
respectively. CHECKED BY A2 F
Woody WU SHEET 1 OF 13 DATE  2018/219




MCU Interface

_ ltis used to turn on or off the module. .-Mtisusedto 59§9\t\the module.

RESET_N [1]

PWRKEY [1,13]
U0201 Q0202
» [2] RESET_MCU
VDD W VDD_MCU [2] ON/OFF_MCU o DTCO43ZEBTL
GND ! DTCO43ZEBTL
TXD > RXD [4]
RXD < TXD [4]
cTs <1 CTS [4] — — =
RTS > RTS [4] - -
RI < RI [4]
DCD > DCD 41 ; _Itis used to let_the module enter the airplane mode.
DR = DTR [ _Itis used 1gyya\k\e up the module.
USB_VBUS 1,2,13] AN N
USB D+ < 32:*;5‘}8 {1] 1 WAKEUP_IN_EC21 [1] W_DISABLE_EC21 [1]
USB_D- USB.DM  [1]
|
USB_ID |
. 1 Q0204
[21 WAKEUP_IN_MCU €0202 [2] W_DISABLE_MCU 0203
10nF DTCO043ZEBTL [10nF
DTCO043ZEBTL
GPIO_01 { > VBAT_EN [3]
GPIO_02 { > VBUS_CTRL [2] = = = =
GPIO_03 {> ON/OFF_MCU 2]
GPIO_04 {> RESET_MCU [2]
GPIO_05 {> W_DISABLE_MCU [2] .
GPIO_06 D SLEEP_STATUS  [2] ~ 5V power source from main board.
GPI0_07 > CODEC_POWER_EN [3]
GPIO_08 > WAKEUP_IN_MCU  [2] VDD_EXT VDD_EXT Q0205
GPI0_09 > SD_PWR_EN 2] ’—Kl—‘
GPIO_10— 4
GPIO 11— [3,13] bc_s5VI> ST20 5 O USB_VBUS [1.2,13]
aPIO_12|— RO201 47KFH _C0204
GPIO_13{— 4.7K R0202 inF o)
SI12333CDS-T1
Q0206
[11 AP_READY_EC21 <3 <_] SLEEP_STATUS [2]
R0204
2SC4617TLQ
10K
[2] vBUS_CTRL Qo207
DTC043ZEBTL

Notes:

1. U0201 represents customer's MCU. The power domain of GPIO interfaces on EC21 modules is 1.8V, if the domain on U0201's GPIO interfaces is the same, then the level translation circuit can be omitted.

2. EC21 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 USB_VBUS pins of MCU and EC21 should be powered by a 5V power system for USB detection, and VBUS_CTRL is used to turn on/off
USB_VBUS power supply.

3. AP_READY is used to detect the MCU's sleep state. For more details, please refer to Quectel EC21_Hardware Design. Quectel Wireless Solutions
4. WAKEUP_IN_EC21 should should be kept at low level before the module starts up successfully. DRAWN BY PROJECT TiE
Lorry XU EC21 Reference Design
SIzE VER
CHECKED BY A2 F
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Power Supply Design

DC-DC Application

It is used when the input voltage is above 7V. Use a DC-DC converter to convert a high input voltage
into a 5V output, and then the LDOs will generate 3.8V, 3.3V and 1.8V typical voltages.

e.g. DC12VIN

DC 5V OU@ DC 3.8V 2.0A

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.

‘
VBAT . !
A VBAT Design |
—>veaT [13,13] Closed to VBAT_BB pins;

veat 1313 Closed to VBAT_RF pins;

0301 0305 !

0030 |+ lcoso2 lcosos Icosos |+ lcosos lcosorlcosos !
PZ3D4V2H - 100uFT000F "[33pF [10pF  [100uF [100nF [33pF [10pF 3
Notes: !

Power Supply for PCM Codec

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

Codec !

DC 1.8V |

LDO |

—@ DC 3.3V 3.0A @

|

|

LDO Application |

It is used when the input voltage is below 7V. |
U0301 VBAT i

23,13 DC_5V 2 outl4 1 |
R0301 !

Lcosogicosm RO2| g o 100K Lm ; 1L30312 R030 |

T7OUF TOOnF 51K i 5 < 1% 1

| 3] )| 1

MIC29302WU R0307 i

47K ‘

1% ]

[21VBAT_EN Q0301 3

DTC043ZEBTL — !

VBAT = (R0301/R0307+1)*1.24 = 3.88V

The recommended load current is greater than 10mA.

Power Supply for FC20, SGMII and SD Card

U0302
VDD_3.3V
[23,13] DC_5V [ i i ; IN  ouTP® — -
C0313 C0314 EN % BP 73.2K lcomL:omimw
1uF 100nF 1% Ta0F
N 4.7uF | 100nF [°°P
= R0308
(2] CODEC_POWER_EN Q0304 FRO306 422K
10K 1 1%
DTC043ZE SGM2019-ADJYN5G/TR
[35.6] VDD_1V§>————
uozos VDD_1V8 = (R0310/R0312+1)*1.207 = 1.8V
[2,3,13] bC_5V > ; IN  ouT » VDD_1v8
EN o BP
co31zicos1i R0309 OR R0310
29k _1€0320|Cc0321[C0322

RO311
100K

100nF| 1uF

[1,2,4,9,11,12,13] VDD_EXT

SGM2019-ADJYNSG/TR

1% “T4.7uF [100nF [33pF

R0312

75K
1%

VDD3V3
U0304 Notes: -
1. CODEC_POWER_EN must be at low level in order to ensure the normal output voltage of VDD_3.3V.
[2,3,13] DC_5V D ouT VDD3V3_FC20 [11]
Com R0313 A RO314 If VDD_3.3V power supply needs to be switched off, please keep CODEC_POWER_EN at high level.
Z0uF TT00nF H51K g § ZS/K 103251 ¢ 2. The following power-on/off sequences should be complied with to ensure the audio codec
F © " [47oeF works normally.
MIC29302WU 33&18 Power-on Sequence: power on VDD_1V8 first, then VDD_3.3V.
= "l ot/ ___Power-off Sequence: power off VDD_3.3V first, then VDD_1V8.
VBAT = (R0314/R0318+1)*1 24=33v | - Note 2 i Quectel ereless Solutlons
Notes: - [1] PM_ENABLE i DRAWN BY PROJECT TITLE
1. The recommended load current of MIC29302WU is greater than 10mA.  prcossze Lorry XU EC21 Reference Design
2. The RC circuit, which is assembled with R0317 and C0327, | SIZE VER
. ) L = i CHECKED BY A2 F
is used to delay the start-up of MOSFET switch circuit. Woody WU SHEET 3 OF 13 oATE 2018129
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(U)SIM an

(U)SIM Interface

USIM_VDD USIM_VDD VDD_EXT
4

R0402
R0401 1K
15K 00401} PDDnF
J0401
6lvee GNDH! > USIM_GND [1]
R0407 _ OR 5 5
m USIM_RST RST VPP
R0408 OR 4 3
m USIM_CLK [O——D CLK 110
[l USIM_PRESENCE 8 | PRESENCE 7
(U)SIM card connector
R0409 -

OR

1 USIM_DATA

C0404| C0405|C0406)

[t

'YYVYYY

N

o

33pF | 33pF| 33pF|

00401 ESDAGVBAV6E

Notes:
1. U401 is recommended to be used to offer good ESD protection,
and the parasitic capacitance should not be more than 15pF.
. It is recommended to connect the (U)SIM card connector GND to the module USIM_GND.
If the ground is complete on customers' PCB, USIM_GND can be connected to PCB ground directly.
. The pull-up resistor R0401 can improve anti-jamming capability,
and should be placed close to the (U)SIM card connector.
. R0407~R0409 are used for debugging,
C0404~C0406 are used for filtering interference of GSM900MHz.
. C0401 capacitance should be less than 1uF,
and should be placed close to the (U)SIM card connector.
. For more information about the layout, please refer to Quectel EC21_Hardware Design.

d UART Designs

UART Translation

- Transistor Solution

VDD_MCU VDD_EXT
VDD_EXT VDD_EXT

C0403 R0403H R0404 C0402
R0405 L, Ro406 10K 10K g
1nF nF
10K 10K
Qo401 Qo402
[2.4] RXD > ™ RXD_EC21 [14] [2,4] TXD <3 7 TXD_EC21 [1,4]
25C4617TLQ 25C4617TLQ
| U0402 |
100nF C0407| 1[, 51120 C0408 1000
VDD_EXT LZ VCCA vees e 1 » VDD_MCU

peD_EC21 >——3ip2 B2H& —  —pep 12
.4 XD EC2I>—— 4153 BHL — —yxp 124
1141 RXD_EC21 CF——————— 5 1pa B JRxp [24]
M REC2I>—— 6l BSHS R 2
M bpREC2IH—— Tipg B4 DR 2
M crs_ec2i>—8ia7 ppfH3—  —cts 12
(11 RTS_EC21 91p8 B8 12— IRTS [

R0410
VDD_EXT 10K, 1010 ot
120K RO411
TXS0108E
Notes:

1. There are two translation solutions: transistor solution and IC solution,
and it is recommended to select the IC solution.
2. The power supply voltage of VCCA should not exceed that of VCCB.
For more information about TXS0108E, please refer to the datasheet from TI.
3. The transistor circuit solution is not suitable for applications with high baud rates exceeding 460Kbps.
The 1nF capacitors C0402 and C0403 can improve the signal quality.
4. The RTS and DTR transistor circuits are similar to that of RXD interface.
The CTS, Rl and DCD transistor circuits are similar to that of TXD interface.

! )

Quectel Wireless Solutions
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Audio Codec Design (ALC5616)

{—_—»VDD_1V8
o
Py

T

» VDD_1V8

=}
Pyl
{_+—»VDD_3.3V

R0501 | RO
VoD 1v8 R0502 _ OR nE
R0503,— 0R gi gi % B & & MICBIAS
0501 €0502| C0503 3l 3l 3 8 8 8
C0504/C0505 |C0506 ~ > = o i = oo o
AT [ [ioone N@spr:?’“FTOO” NEE s 8§ R0505
NEEEER ; 1K
v 88888 - =
r>>>>>
O< o oom
g sSo0noo
CO513 | | 4.7uF R0507
i< /| 132 micBIAST cPp114 C0514 12.2uF l RO506
OR  _2lN1p/DMC_DAT cpN1H3 1.5K
MICBIAS
) cpp2 ﬁ cos16) 220 ‘
5
{5} ’\l\/lllltt:;g 4 :ZEZ/JDZ ome 16,7 MIC_P (> gg:gi Ezui S Mic+ [5]
- 6,7] MIC_N = .
Hpo_ R| 17 ROS19, 1 0R gg;m }u:z 5 SPKR [67] 16,7 MIC_N > [ S mic- 5]
0501 HPo |20 RO520,—110R [ o ePkL 71
R 2 yeLk ALCS616 Ro510 cos211 | 1uF R0508 | cos19
[16] CODEC_PCM_ouT [>—R0509 R 225 ACDATI LouTLpf® R0512D:D82 coszzi i D sPk P 67) 15K == 10uF
[.6] CODEC_PCM_IN<I—R®U R 211 ADCDATH LOUTRIN}1Q ! | u O SPK_N [6,7]
[16] copbeC_PcM_CLk D>—R8 13— o 24 151 K1 0523, 1220F
[1.6] cODEC_PCM_SYNCO—{RS 15— 23| Reki CPVPP 12 c0524i iZIZEF
C0525 C0526 |C0527 CPVEE = R0514
Thm Thm TRM cPVREF -8 0528, [4.7uF K
LJ VREF2|8 | [ >
T 281GPIO1/IRQT
= SDA[2L 12C_SDA [1,6]
VDD_3.3V b1 scLp28 712C_SCL [1,6] \V4
RO516° NM_10K A o
2 z RO517 R0518
2 a 47K 47K
™ &
VDD_1v8

Notes:

1. ALC5616 power-on sequence: DBVDD/I2C pull-up power/AVDD/DACREF/CPVDD -> MICVDD -> software initialization.

2. ALC5616 power-off sequence: close codec function by software-> MICVDD -> DBVDD/I2C pull-up power/AVDD/DACREF/CPVDD.

3. EC21 module will automatically initialize the codec via I2C interface after it is turned on successfully, so all power supplies for the codec need to be powered on before that.

Quectel Wireless Solutions
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Lorry XU EC21 Reference Design
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3 2 1
Audio Codec Design (TLV320AIC3104)
coso1|_ Icoeoz _Lcos03 VDD_3.3V
NM —P\JM NM
[1,5] CODEC_PCM_OUT [ RO601_—; 82
[15]  CODEC_PCM_IN 3 R0603 o=
[1,5] CODEC_PCM_SYNC [ RO604
[15] CODEC_PCM_CLK [ R0605 —, OR
[fe) © ~ 0 [o2] (=] -~
R0607 10K RO606  NM_OR 3 I3 |12 |8 s o |5
«——D = L
DVDD l L% S 13 I8 S 8138 Delay Circuit
[1.5] 12C_SDA — —
Power on reset cos12 [ 126_soL B3 ! —&— w E— W by R0615 NM_OR
100nF R0610 RO611 S 2 g7 8|~ |8
4.7K 4.7K & 0| o & | | o 0] = T 35.6] VDD 1V8 [ ,—F = DpVDD [6]
= o gg pE¥¥sz o501 Vo T
[3,5,6] vDD_1v8 g & 23 o g o g g a \V4 \V4 Cc0621 [o Q0601
R0602 OR 15 e 10nF )
MICBIAS_3104 n T1-
3104 > i MICBIAS woolze VDD, 1v8 Si2333DS-T1-E3
RO617
0613 10 MiCILPILINEILP DRVDD |24 10K Ro608
Ro612 T MICILMLINE LM DRVDDHE 100K
1K 2.2uF
U0601
0R
%MICZL/LINEZL/MICDET TLV320AIC3104 |OVDD ;2 R0613 T
RO614 18 fMic2RILINE2R DVDD <1 DvDD [6] [35,6] VDD_3.3V D—@ Q0602
1.5K pvsso 2 2 |z
© ©
S 3 DTC043ZEBTL
57 MIC_P 28213 i i 100nF 12 \yic1Rp/LINETRP & B 8 |8
57 MICN> { | 100nF 18 | c1RMILINE1RM gz, s AvssilZ T T s
S5,k S983  avssz® S |5 |5 |s -
0323 EE T S |7 e |7
R0616 _Ic0620 QQ0Q I I+ 21 = -
f— EEEE S5 ww DRVSS
15K 10uF ITTIT zxll N
EREE REERE =
\Y4
RO609
1K
R0618 OR C0622 || 1uF — SPK_N [57] X i ) . .
RO619, 7 0R C0623 l l 1uF = SPK P 157] Differential signals, connect to handset and audio power amplifier
R0620,— 0R C0624 | (220F 5 sPK R B7]
C0604 N Left and right channels, connect to headset
R0621,— 0R | j22uE O sPKL [5.7] g )
Notes:

1. TLV320AIC3104 power-on sequence: IOVDD -> AVDD/DRVDD -> DVDD -> software initialization.

2. The RC delay circuit, which is assembled with C0621 and R0608, is used to ensure that the power-on time difference between AVDD and DVDD is within 5ms.
3. The RESET pin must be driven at low level for at least 10ns after all power supplies for TLV320AIC3104 are at their specified values.
4. EC21 module will automatically initialize the codec via 12C interface after it is turned on successfully, so all power supplies for the codec need to be powered on before that.
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Audio Interface

1
1
1
H Applicati '
andset Application -
1
1
1
- 1
— 1
i
e g 82 BB | |8 |
(=] o o o o o o o !
3 |3 3 |83 [ |3 a a |
. 2. 2 i
—‘TOpF—FSpFTOPF—FSPF 10pF [33pF !
1
5671 MIC_P ESDIX5.0S[5G _ FO701 ey 82 4 ;
(5.6,7] MIC_N <J F0702W; R :
[56] SPK_P[> Forse OR : :
[5.6] SPK_N[> — 1% 5 o — - - F0704 ~~~ 2 |
e IR R IR < = R R !
1
18 [8 |5 8 |8 |8 ¢d8 5 Jo701 :
- = = = —= = '

10pF|33pF |10pF|33pF | 10pF|33pF

PESD5V0S1BL

.
! .
iicomicom Lcom i Close to earphone interface

I
4.7uF

[56,71 MIC_N >

CTIA | OMTP
R0702/R0705 NM M

R0701 OR R0701/R0704 M NM
< R J0702
R0702 - NM_OR

[5.6.7] MmIC_P<Z i !
[5.6] SPK L[> i
B 5 T :
:
[5.6] SPK_R> - ? :
e ~ n x o © o — |
515 |58 8.5 |5 |5 LB :
1° I° 8 |° |o 8 |8 |G a R0704 R0703 0R :
10pF |33, Fjp “TopF 33, F}{ “Ti0pF [33pF }E _ e R micp 1567) R-0805 :
"lg T8 P o RO705___ NM OR ;
% o 2 L NMOR 1
=] =] = =
e 1 z 2
= g = @ = 2
@ & [

Notes:

1. The analog output only drives earphone and headset. For larger power loads such as speakers, an audio power amplifier should be added in the design.
2. In handset application, both the MIC and SPK signal traces need to be routed as differential pairs.

3. In earphone application, the MIC signal traces need to be routed as differential pairs.

4. All MIC and SPK signal traces should be routed with total grounding and far away from noise such as clock and DC-DC signals, etc.

5. ALC5616 and TLV320AIC3104 cannot be used simultaneously in audio codec design.
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RF and GNSS Designs

Main Antenna Circuit Diversity Antenna Circuit

10801 \r J0802
OR
RO801 5 ANT_MAIN [1]

- o
I

R0802

> ANT_DIV [1]

Ccos02 coso3 0804

il

w%%
\}—H—

GNSS Antenna Circuit FC20 Antenna Circuit

J0803
R0803
10R

L0801

VDD

C0805

0.1uF
J0804

T FC20_ANT [11]

C0806 C0807

47nH
Active Antenna
Passive Antenna

—5 %o
w%%

C0808; | 100pF
1l

> ANT_GNss [1]

C0809 Co0810
NM NM

Notes:

1. It is recommended to use PI type main/Rx-diversity/FC20 antenna circuit, thus ensuring convenient 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 selected to supply power for active antenna.

4. If passive antenna is used, then R0803 and L0801 are not needed.

5. The impedance of the RF signal traces must be controlled as 50Q when routing.
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= =
[a]
S
> X
g 5 ————<IDVDD_1V1 [9]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Z 3 —CJAVDD_1V1 [9] R901
@ a FB901 [9] VDD33_SGMIl <3 o ® 5 vobava 1312
| =] P
‘SGMII _MDIO_DAT should be connected to the USIM2_VDD ! > BN 15Aab0SNTD Close to AR8033 Cgolcgoicmlcgoit
‘be5|de the module with a 1.5K pull-up resistor. Yy T Ve T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I cgosi C906 C907 7
‘To minimize crosstalk, the reset trace must be at least 20 ! R1950£ NR’\S:O?OOK O.1UFI 2.20F [0.1uR m
v a c908
‘mlls away from other signal traces. : - = = {cs09 i i 0'1”#__ < sami_Tx P [1 L
———————————————————————————————————————————————————————— < | 2y 1 sGMILTX M [1]
AN — SGMI_RX_P [1]
[1] SGMII_MDIO_DATA N > SGMILRX M [1]
[ SGMII_MDIO_CLK — aN
g EPHY_RST N = RO - R R905 ;—py NML1OK__ — aypp_1v1 9]
c910
L0901, C0913 and C0914 need to be placed close to Pin 3. ——f M AUE ), = RO06 1y NM 10K — ypp33 sgmil [9]
ol Ceol 2zl lele et ERBRE
DVDD_1V1 <& T 27uH ! ooZoazdozokE®AN o
[9] VDD33_SGMII > ‘ Jul 2885523502828
L:911L:912 i |co13 [cot4 =2 P> 3FFF a .
1F (Tiour To.1uF | Lmbe = TxDO |38 VDDH_2V5 [9]
TouF 01 ‘————“——L—'—g——‘ 21RSTN GTX_CLK[22
311x TXENPE
= = 12341112131 ypp exT Dwmﬂl 41\ypp33 RX_GLK|-33 R909 1 10K I
[1] EPHY_INT_N <3 5NT RX_Dv| 32 MODEO R910 7 10K 100pF ] 0.1uF
Y901 6ixTLO us01 RXDO 31— PHY_ADO RO11 — 10K I
7 AR8033-AL1B-R 30 PHY AD1 R912 10K |
21GND XxTALPS XTLI RXD1 T |
Ii ‘ 191 AVDD_1V1 > 8. AVDDL VDDIO_REG |22 oE T
1| ——4{aND xTALH 13 RBIAS RXD2 23 hone 3 gg}i i 13& I,
191 vDDH_2v53 VDDH_REG RXD3 - 11 R915
25MHz co17_ op1s 110l TRXPO = 1 irRxPO LED_10_100128 D901 gy T SRy,
77777 10pF [ 1gpF 0] TRXNO = 121 1RXNO o 5 8 cLk 25M 2 £ CLK_25M N
- JjRete Lo Leez EEzEEzEEOLY NMI NW470pF
. " T a7 195 OAUF | 1uF EEEFEEEEEEEEE HENAN e
; The two capacitors should be selected according to the actual‘ L 1 L S S o Vj"i"}: 77777777 jl EMI filter is reserved '
! load capacitance of crystal and the board-level test results L ) ) ) 3 2 < ggzi i “ NM470pF \“ HIf LED pins are not used, keep C0920/C0923/C0924=470pF. !
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L 2 2 > NM/470pF |, T oeooooooooooooooood
0 [91 AvDD_1v1 = < < T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e 9 o
: S R917 10K I
‘ R916 should be placed close to AR8033. | cozs - :0 RO18 b 10K EXT INT SEL H
‘ | 0.1uF
The traces of the resistor must be away from other u L_; 5 LED_1000 [10]
‘ traces (especially the clock and MDI interface traces)‘ = = > LED_ACT [10]
' [9] VDD33_SGMII [ FB902 vy - B <] TRXN3 [10]
! and the trace width needs to be at least 25 mils. ! BLM15AX7OOSN1Dl l S TRXP3 [10]
77777777777777777777777777777777777777777777777777777 w C927 |C928
<1 TRXN2 [10]
1uF  [0.1uF < TRXP2 [10]
< TRXN1 [10]
= = < TRXP1 [10]
Notes:
1. In the following description, the SGMII data signal refers to the SGMII TX and RX difference pair, and the SGMII control signal refers to the SGMII_MDIO_CLK, SGMII_MDIO_DATA, EPHY_RST_N and EPHY_INT_N.
2. SGMII data and control signals should be strictly protected with ground and kept away from RF, analog, clock and DCDC signals etc.
3. Keep the maximum trace length of SGMII data signal less than 10-inch and keep skew of the TX and RX signals less than 20mil.
4. The differential impedance of SGMII data signal is 100Q+10%, and the reference ground of the area should be complete. Quectel Wireless Solutions
5. Make sure the trace spacing between SGMII RX and TX is at least 3 times of the trace width, and the same to the adjacent signal traces.
. . . . . DRAWN BY PROJECT TITLE
6. The peripheral circuit layout of Ethernet PHY chip AR8033 should be designed on a four-layer PCB, Lorry XU oot Reference Design
and the second layer should be total grounded as the AR8033 reference GND. SIZE VER
7. RJ45, network transformer, AR8033, and the SGMII interface should be placed close to each other. CHECKED BY A2 F
Woody WU SHEET 9 OF 13 DATE  2018/219




Notes:

5 4 3 2 1
u1001
Jiool @
LreT mcT1] 24 R1001— 75R 1% T
191 TRXPOCT i TD1+ MX1+ gg ; TA+ . 1002 s10r |
9] TRXP1 3 202+ Mx2+ fg g B+ " < LED_ACT [9]
[9] TRXN1 3 - 3% '\;V‘é% 18_R1004,  75R 1% Te- C1001 | | 1000pF/2KV_NM
11
191 TRXP2 3 g TD3+ MX3+ 1; ‘; TC+
[9] TRXN2 TD3- MX3. 3 TC- R1005 OR
10lrcTs McT4 |18 R1006,—7 75R 1% 1 R1007,  510R | 3
[91 TRXP3 3 M 1pge Mxa+ 14 7] rps %Y- I
191 TRXN3C 12 \7pg- Mxa4-H13 8 7D- Y+ 12 3 LED_1000 [9]
I3} < 0 © — 77
8 |8 |8 |8 c1002 L ~
|6 |6 |6 |6 FC3004 1000pF/2KV | ;
[0.1uFJ6. 14F0. 1 0. 1uF FC601-56-LED
- Default internal |Application external
PHY core Description op
configuration signal weak pull-up/down| weak pull-up/down
PHY_AD2 1 0
PHY AD1 PHY_ADI[2:0] se'.[ the lower thrt'ee bits of the physical address. 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.

1. Route MDI differential signals with 100Q+10%, and the reference ground of the area should be complete.
2. Keep skew of the MDI differential signals less than 20mils, and the maximum trace length must be less than10 inches.
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.
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iy
o
3
) -
& o _R1105 must be mounted.
g- = VDD_EXT [1,2,3,4,9,11,12,13] 7
3 _ . ,
< x -m-
o« w ! I
o o ! |
= g ; L <JVDD_EXT [1,2,3,4,9,11,12,13]
- | '
x '
u WAKE_ON_WIRELESS [1] y = i !
8 o N © W @ o i !
S kel m‘ il m‘ m‘ m‘ )| 1 :
= = = O o0 o0 o0 o0 o un '
£ T T z2388¢8¢ EEELEEE
i oohoom S BB S
[%] n o o L e
‘\HGND i wowow g‘ GND 3! “‘ Dz |z Dzi D EZ Dz Dz
R1121 ER“ZO ER1119 ERHOQ LRESERVED g RF_ANT 30 ™ FC20 ANT [8] T- ! !
10KH 10KH 15kH 10K 3 o 29 8 2 |2 (8|8 |58 |8
—~-RESERVED X GND = o = - lE = =
_ g x x|, |x |x |«
= [13] DBG_TXD_FC20 <3 4.pBG_TXD GND 28 P
[1] COEX_UART RX < 51LTE_UART_TXD spio_cmp 2L RI110 7 OR splo_cmp [1]
ctio2 | [1] COEX_UART_TX> 61.TE UART RXD  UT101-A SDIO_CLK |28 R —p OR <IsDI0_CLK [1]
NM_0.1uF | )] RTS_BT > 7|BT_UART_RTS FC20 spio_po25 RIM2— OR SDIO_DO [1]
g CTs_BT 2 8 BT UART CTS spio_p1}24 RIS OR SDIo_D1 [1]
[1] WLAN EN > 9 |WLAN_EN spio_p2f23 R1114,— OR SDIO_D2 [1]
Ml BTEN > 10fpT EN SDIO_D3[-22 RI115,—; OR SDIO_D3 [1]
[a)]
ciiog [12349.11,1213] vDD_EXT> i i i i 1lvio o g % vDD_3v3}2l <] VDD3V3_FC20 [3]
i By | |
T o.1ur C1104| C1105) C1106 C1107 200 g é 'é £k Z GNDl20 J§1103J§1109J§1110£1111 Ri116
_0.1u 100nF] 33 = < < N
10“':T "T pﬁr “)PT s 55553 ¢2 10pF  [33pF [100nF [100uF & 51K .
| T PR IEE Y =
= = EEEEEERE 1
L ks e
s 22
R1117 10K o 0o O
1,2,3,49,11,121 R1118
[1,2,3,4,9,11,12,13] VDD_EXT [ T OR < WLAN_SLP_CLK [1]
[l PCM_OUT_BT > o “}_ﬁGND U1101-B GNDE_U‘
[1] PCM_SYNC_BT > :NM 40iGNp FC20 GNDH2E
[ PCM_CLK BT & . Reserved for debugging 41/RESERVED RESERVED [
1 PCM_IN_BTC3 = 42 |RESERVED RESERVED|48
<JTXD_BT [1]
> RxD_BT [1] o o o
z Zz Z
g O O
Notes: gbj
1. Keep all RESERVED and unused pins unconnected.
2. BT function of FC20 is under development.
3. 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 and DC-DC signals, etc.
4. Route SDIO signals with 50Q+10% impedance. It is important to route the SDIO signal traces with total grounding, and the total routing length should be less than 50mm.
5. It is recommended to keep the matching length between CLK and DATA/CMD less than Tmm. - :
6. Make sure the adjacent trace spacing is two times of the trace width and the bus capacitance is less than 15pF. Quectel Wireless Solutions
7. The pins 5~8, 10, 13~18 should be unconnected when using FC20-N. DRAWN BY PROJECT TITLE
L X i
8. FC20 power-on sequence: VIO -> VDD_3V3. oy XU Ec2t Reference Design
SIZE VER
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SD Card Interface Design

Q1201
R1201 OR —

[3.9] vDD3V3 [>— — T SItlp
(¢}
D R1202 C1201 SI12333
10K 100nF

R1203
100K

Q1202
[2] SD_PWR_EN D—@

DTCO043ZE

C1202
T C1203 | g1p04 | C1205

[100uF [100nF | 33pF [ 10pF

[1] vDD_SDIO [
R1204 R1205( R1206( R1207F R1208 J1201
100K 100K 100K 100K 100K _

VDD

R1209 OR

1 SD2_CLK [ Tt CLK
[11  sb2.cMD [ RI210 R CMD
[1] SD2_DATA3 [ Ri211 1 OR DATA3
[1] SD2_DATA2 [ R1212 1 R DATA2
[11 sD2_DATA1 [ R1213 1 OR DATA1
[1] SD2_DATA0 [ R1214 1 OR DATAO
Np———{vss
c1206 |c1207 lc1208 |ct200  lct210 |ci211 D1201 | D1202 | D1203 | D1204 | D1205 | D1206 —pETECT
T T M T TNM TR lr S A A Y Y ¢

SD card connector

VDD_EXT

ESDOL5.0ST5G

Notes: SD2_INS_DET [1]

1. The pin 34 (VDD_SDIO) on the module can only be used for SDIO pull-up resistors and its maximum output current is 50mA.
2. The supply voltage range of VDD for SD card is 2.7V~3.6V and sufficient current up to 0.8A needs to be provided.
3. To avoid the jitter of bus, resistors R1204~R1208 are needed to pull up SDIO to VDD_SDIO.

The value of these resistors is among 10KQ~100KQ and the recommended value is 100KQ. =
4. In order to adjust signal quality, it is recommended to add 0Q) resistors R1209~R1214 in series between the module and the SD card connector.

The bypass capacitors C1206~C1211 are reserved and not mounted by default.

5. It is recommended to add ESD protection devices near the pins of SD card connector. The parasitic capacitance of ESD protection devices should be smaller than 15pF.
6. 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 and DC-DC signals, etc.
- . +10% | . . . . - -
7. R9ute SDIO signals with 50Q+10% |mpedanf:e. It is important to route SDIO signals with total grounding, and the total trace length should be less than 23mm. Quectel Wireless Solutions
8. It is recommended to keep the trace length difference between CLK and DATA/CMD less than Tmm.
9. Make sure the adjacent trace spacing is two times of the trace width and the bus capacitance is less than 15pF. Dfo’?‘r'yvﬁgy PRE%J;CT Refer;g:iesign
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Other Designs

VBAT DC_5V bC 5V
51312 31301 D132
Na u ™
R1303
R1304
R1307 o
22K 22K
[1] NET_MODE Q1302 Q1303
[11 sTATUS - [1] NET_STATUS
DTCO43ZEBTL DTCO43ZEBTL

Notes:

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

2. For more details about NET_MODE and NET_STATUS, please refer to Quectel EC21_Hardware Design.

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.
Turn off the power when the module enters into sleep mode.

| Reserved Test Points B |

: ! O VBAT [1,3,13] | |

i 2 {1 i i J1301 i

! 3 O PWRKEY [1.2] ! i — !

: Duseveus - [12) : 1234911121 VDD _EXT [>—R1306_ - 47K > USB_BOOT [1]

! 5 > USB_DM_TEST [1] ' 3 '

! & > USB_DP_TEST [1] ! | D1304 !

! z £ DBG_RXD 1] D ESDIX3.3ST5G !

! 8 <1DBG_TXD ] i i !

3 2 < DBG_TXD_FC20 [11] i 3 = 3

i Notes:
Connector irmmirmm%g307&%;130%%1309 DDomO ipmsﬂ ! 1. Itis recommended to reserve USB_BOOT design.
N g BB || 2.USB_BOOT is kept open by default. |

i 2 2 @ 2 g 3 3 When it is at high level, the module will enter download mode. 3

! 2 2 @ @ a ISR :

| 1e @ S |

! Notes: - i

i 1. Both USB and debug UART interfaces are reserved for software debugging. i

i 2. USB interface also can be used to upgrade firmware. 3 Quectel Wireless Solutions

i 3. Junction capacitance of ESD protection devices on USB data lines should be less than 1pF. i DRAWN BY PROJECT TITLE
! 4. The module DBG interface supports 1.8V power domain, ! Lory XU Ec21 Reference Design
i A level translator should be used if the power domain of customers' application is 3.3V. 3 CHECKED BY S,LZZE VER
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