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1 Reference Design

1.1. Introduction

This document provides the reference design for Quectel EC200T module. And the reference design
includes power-on/off and reset scenarios, block diagrams, power supply, UART interfaces, (U)SIM
interface, audio interfaces, etc.

1.2. Power-on/off and Reset Scenarios

1.2.1. Power-on Scenario

| NOTE1| |
I I
VBAT | >500ms |

PWRKEY l Vi <0.5vV /I

| About 5ms

VDD_EXT

I =100ms. After this time, the
FORCE_USB_BOOT pin can be set high level

1

I
T
I by an external circuit.
FORCE_USB_BOOT] |
I ' About 22ms
RESET_N | |<_>
|< >10s >|
STATUS )
(OD) |
| I - =10s >
UART | | I nactive * Active
I I
=10s
- ~]
USB \ \ Inactive >K Active
| |

Figure 1: Timing of Turning on Module
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” NOTES |

1. Please make sure that VBAT is stable before pulling down PWRKEY pin. The time between them is
no less than 30ms.

2. PWRKEY can be pulled down directly to GND with a recommended 4.7kQ resistor if module needs to
be powered on automatically and shutdown is not needed.

1.2.2. Power-off Scenario

I I I
VBAT ! ' !

I =650ms I =2s I

T :
PWRKEY_\—/ !
STATUS | | II
(OD)

| |
Module RUNI\IIING Power-down procedure >< OFF
Status l | |

Figure 2: Timing of Turning off Module

‘ NOTES |

1. Inorder to avoid damaging internal flash, please do not switch off the power supply when the module
works normally. Only after the module is shut down by PWRKEY or AT command, the power supply
can be cut off.

2. When turning off module with the AT command, please keep PWRKEY at a high level after the
execution of the command. Otherwise, the module will turn itself back on after being shut down.
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1.2.3. Reset Scenario

I |
VBAT I |

|‘ =300ms ‘l

| |
RESET_N

V) <0.5V |

)

I\S/lgtitjsle Run ning>< Baseband resetting Baseband restart

Figure 3: Timing of Resetting Module

” NOTES |

1. Please ensure that there is no large capacitance with the max value exceeding 10nF on PWRKEY
and RESET_N pins.

2. RESET N only resets the internal baseband chip of the module and does not reset the power
management chip.

3. It is recommended to use RESET_N only when failing to turn off the module by AT+QPOWD
command or PWRKEY pin.

1.3. Schematics

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

EC200T_Reference_Design 717



4 3 2
Power Supply Block Diagram
e.g. DC12VIN DC 5V OUT DC 3.8V @2.0A
DC-DC MIC29302WU EC200T
VBAT EN |
USB_VBUS
MOS ON/OFF
VBUS_CTRL| EN
Codec
DC 3.3V ALC5616
opEc—] SGM2019-ADJYNSG/TR or
POWER ENJ gy NAU8S8C10YG
DC 1.8V
SGM2019-ADJYNSG/TR
VDD_EXT
——— EN
DC 3.3V @0.8A
o MIC29302WU MOS ON/OFF SD Card
L1 EN SD_PWR_EN EN
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Reference Design Block Diagram
McU EC200T Main Antenna
VDD_MCU‘* VDD ANT MAIN ANT_MAIN
VBAT EN<C GPIO_01 Rx-diversity Antenna
VBUS_CTRLC}——— GPIO_02 ANT_DIV
ANT_DIV
CODEC_POWER_ENC}+—— GPIO_07
PCM ALC5616 Handset
SD_PWR_ ENC GPIO_09 12C NAUSC;rC10YG Earorhone
GPIO_03 ——>| PWRKEY P
GPIO_04 ——>| RESET_N
- _ - (V)SIM| &<——>| (U)SIM Card
Transistor
GPIO_08 Circuit [ | WAKEUP_IN
GPIO_05 —>| W_DISABLE# sb|<——| sbcard
GPIO_06 —>| AP_READY
VDD_EXT a|
FORCE_USB_BOOT|————O Test Points
DEBUG UART 0
ADCO 12-bit ADC
ADC1 0~VBAT_BB
usB usB STATUS
NET_MODE Status Indication
NET_STATUS
3.3v/1.8V
3.8V, 2.0A
UART]| < Level Translator ——>| MAIN UART VBAT P VBAT

NOTE:

A transistor translation circuit or a level translator TXS0108EPWR provided by Texas Instruments is recommended.
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6] MAIN_CTS -R0102—; OR
R0104 o0R
[6] MAIN_RTS [ T or o 85 GND RESERVEDL‘O
16 MAIN_TXD - R106—, OR S +—861GND RESERVED 39
(6] MAIN_RXD —_R0108 0R ) 5558 4 +—871GND RESERVED 38
=) T8os @
Noted PO | B | 2 o Resenveo[ 17
= O — |13
L0101 [12] USB_DP_TEST & 9 o3 a0 |SNP RESERVEDF™
4] UsB_DP O 2 z 2ZE & oo RESERVED| 1%
- [12] USB_DM_TEST 0111 NM_0R 2 S3IEs & GND RESERVED 2
-OM- zZze> 2 - 92 IGND RESERVEDH33
[4] USB_DM 4 3 - 93 132
"~ DLMONSN900HY2D [412] USB VBUS = 04 |CND RESERVED™ 0
- cafanD RESERVED |2
I o5 |GND RESERVED 120
<o GND  gcpoor RESERVEDHZ®
F‘:QKR%%%%Q%%%E%%%B%% 97 |GND U0101-B RESERVED 28
= 98 127
FEEEEE A R ER 22 o RESERVED 127
>>00 | JeFkF0oxo0oagz 11 1 16> ———GND RESERVED—*=
- >Sao® __|Ji_l_ Il f<kEEEEY R 100 125
ui ui nWzZzzZZzIEIIIIL | GND RESERVED —*<
Hnmn B553<2I<g29222282 o 101 124
uw 9 B u GND RESERVED <
[4]  WAKEUP_IN[>————L{WAKEUP_IN GND P4 fi 10216ND RESERVEDH23
4]  AP_READY [>——2|AP_READY GND P23 103 |GND RESERVED |22
-3 |RESERVED GND |22 104 1 GND RESERVED 2!
[4] W_DISABLE# [>——2|\W_DISABLE# aNp P2l 105 {GND RESERVED |20
[12] NET_MODE C——2{NET_MODE GND 0 106} aND RESERVED 19
[12] NET_STATUS CF——SINET_STATUS ANT_MAINF9 > ANT_MAIN [10] 107 aND RESERVED|18
456121  VDD_EXT C+———L{VDD_EXT GND |48 I 108 Jnp RESERVED 17
141 RESERVED RESERVED H44 109 i aNp GNpH12
142 | RESERVED EC2007 RESERVED 143 110 aND anpHd
‘\}—ESGND - RESERVED—;
GND GND
6]  usiM_GND >——1%1ysiM_GND ADCO42 ADCO_INPUT = =
12l  DBG_RXD >——LpBG_RXD ADC1H44 ADC1_INPUT
[12]  DBG_TXD C3——2ipBG_TXD RESERVED [ 43
6]  USIM_DET >——3{usiM_DET 12C_SDA[#2———<> 12C_SDA [7,8]
6]  UsiM_vbb ——4{usiM_vbD 12c_scLP—— 12c_scL [7.8]
[6] USIM_DATA O——151usIM_DATA RESERVED [ 20
6] UsiM clk C—8lusim ek 5 RESERVED [ 32 Note 4
] USIM_RST c3——usiM_RsT 2d=g RESERVEDI®® L Teeeeemees
18 \RESERVED _ o LE2E%28  Reservep ¥ -
a g 5 g ~ O\ O\ O\ O\ o\ o\ >\
Zz > Zz 0000000
Zuw U L58%05assssaz Notes:
%gD%éDO\E‘E‘E‘E‘w\w\w\w\w\w\wu—‘o . . . .
Wozwz=2zogooo0aoa0adaadaazz 1. f PCM_CLK, SD_SDIO_CLK, I2C_SCL pins are not used, in order to prevent interference to RF, a 33pF capacitor
CLO0raCnaacaacnnnnnnns . K . .
lelkklkhikklklikikkielkkigikisls is suggested to be mounted close to the three pins respectively. Other unused and RESERVED pins are kept open,
and all GND pins are connected to the ground network.
[12] FORCE_USB BOOT >———— = = = 2. Pins 73~84 are unused in the design, and can be ignored in schematic and PCB decal.
[4 1[421} Ffﬁ?ﬁé? g SSzovoas Meanwhile, these pins should be served as a keepout area.
’ < << J o35 . . . ) .
11 SD_DET [ A 5‘ > E\ 3. A common mode choke L0101 is recommended to be added in series between the module and customer’s MCU in order to
CODEC_PCM_DIN 588560 oo . o .
[[;2]] CopEe PO DOUT g dddds gg z suppress EMI spurious transmission, and it should be placed close to the module.

. -PCM_| 500829 S ) ) ) . L
[7,8] CODEC_PCM_SYNC < ? 00 8‘ 8‘ 8‘ 8‘ Meanwhile, it is recommended to reserve the test points for upgrading the firmware over USB interface and minimize the
78 oooan . . . .

[7:8]  CODEC_PCM_CLK < CRZRZRY) extra stubs of the trace. The two resistors should be placed close to the module to ensure the integrity of USB signal.
ZEEEEE=E 4. It is recommended to use the resistor divider circuit for ADC application.
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MCU Interface

It is used to turn on or off the module.

_Itis used to reset the module.

RESET_N [3]

PWRKEY [3,12]
U0201
4 202

VDD » VDD_MCU [4] ON/OFF_MCU Q0201 0201 M RESET_MCU Q020

GND I DTC043ZERTL |100F DTCO43ZEBTL

TXD > RXD_MCU [6]

RXD <] TXD_MCU [6]

cTs < CTS_MCU [6] = = =

RTS > RTS_MCU [6] . .

RI <J RI_MCU  [6]
DCD > DCD_MCU [6] ; Itis used to make the module enter the airplane mode.
DTR O DTR.MCU [6] _Itis used 1gyya\k\e up the module.
USB_VBUS <] USB_VBUS [34,12] N )
— - 3
USB. D+ USBDP  [3] WAKEUP_IN [3] W_DISABLE# [3]
USB_D- UsB_DM  [3]
USB_ID Ik 0202 0203
[4] WAKEUP_IN_MCU Q0203 [4] W_DISABLE_MCU Q0204
pTCo43zeBTL |10nF prco4szesTL  |10nF
GPIO_01 > VBAT_EN 15]
GPIO_02 > VBUS_CTRL [4] = = = =
GPIO_03 > ON/OFF_MCU [4]
GPIO_04 > RESET_MCU [4]
GPIO_05 > W_DISABLE_MCU [ .
GPIO_06 > SLEEP_STATUS_MCU [4] ~ 5V power source from main board.
GPIO_07 > CODEC_POWER_EN  [5] S
GPIO_08 > WAKEUP_IN_MCU [4] VDD_EXT VDD_EXT Q0205
GPIO_09 > SD_PWR_EN [ 7
GPIO_10(— .

2 5,12 3,4,12
GPIO_11]— 15,12 DC_5V > ) > USB_VBUS [ ]
GPIO_12/— R0201 4.7K C0204 —

GPIO_13{— 4.7K R0202 nF O S12333CDS-T1
Q0206
[3] AP_READY <} . <] SLEEP_STATUS_MCU [4]
R0204
25C4617TLQ
10K
[4] VBUS_CTRL D—@ Q0207

Notes:
1. U0201 represents customer's MCU. The power domain of GPIO interfaces of EC200T module is 1.8V;
if the GPIO interfaces of U0201 share the same power domain, then the related level translation circuit can be omitted.
2. The USB interface of EC200T can only serves as a slave device and supports Full-speed and High-speed modes.
To communicate with the USB interface, MCU needs to support USB host or OTG function. The USB_VBUS pin of the module

DTCO043ZEBTL

should be powered by an external power system for USB detection, and VBUS_CTRL is used to turn on/off the USB_VBUS power supply.

3. It is recommended to select the default low-level GPIO pins of MCU as the control pins for PWRKEY and RESET_N of the module.

Please ensure that there is no large load capacitance with the max value exceeding 10nF on PWRKEY and RESET_N pins.
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Power Supply Design

DC-DC Application

It is used when the input voltage is above 7.0V. Use a DC-DC converter to convert a high input voltage
into a 5.0V output, and then the LDOs will generate 3.8V, 3.3V and 1.8V typical voltages.

e.g. DC12V IN DC 5V OUT
€9.DCI2ZVIN | o b LDO DC38V@2Al _ -
LDO DC 3.3V
DC 1.8v| Codec
LDO
LDO DC3.3V@0.8Al (.

LDO Application

It is used when the input voltage is below 7.0V.

U0301
[45,12] pCc_5v > 2N ouTHA  venr
R0301
+/C0309 |C0310 £ R0302 a 5 100k +|cos11 |cos 5
z z [a} 19%
"quF TOOnF 51K w o < o 470uF “[100n
| 3] )|
l MIC29302WU 32?(07
’ 9% Note
[4]VBAT_EN Q0301 -
DTC043ZEBTL =

—  VBAT = (R0301/R0307+1)x1.24 = 3.88V
Note: The recommended load current is greater than 10mA.

Power Supply for SD Card

U0304
14,512 DC 5V [ 24N ouTHt »VDD3V3
R0314
+C0323 |c0324 F4RO313 a 5
470uF “[foonF S51K LW O < 1%
] L3l 0|
R0318
1 MIC29302WU phod

1%

VDD3V3 = (R0314/R0318+1)x1.24 = 3.3V
Note: The recommended load current is greater than 10mA.

! VBAT Design

O VBAT [3,5,12]

Close to VBAT_BB pins.

Close to VBAT_RF pins.

[ VBAT [35.12]

C0301 C0305
+ _|C0302 _|C0303 _|C0304 L+ _IC0306 _IC03071C0308

“[10pF “T100uF [100nF “[33pF [10pF

D0301

=]

N = J— p—
WS4.5D3HV | 100uF [100nF  [33pF

Notes:

1. The power supply must be able to provide sufficient current up to 2.0A 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 3.4V ~4.5V.

Power Supply for PCM Codec

VDD_3V3 = (R0305/R0308+1)x1.207 = 3.3V

0302
14,5,12] DC_5V LN out ; , : » VDD_3V3
00313l lcosm 31EN g BP R0305
& 73.2K
4 )
1uF] 100nF R0306 ~ o 0315/ C0316/C0317
10K
i R0308 | 4.7uF | 100nF|33PF
= 1 422K
[4] CODEC_POWER_EN - 1%
SGM2019-ADJYNSG/TR
DTCO43ZEBTL
15.7.8] VDD_1v8
uosos  VDD_1V8 = (R0310/R0312+1)x1.207 = 1.8V
[4,5,12] DC_5V > ; N ouT i , , | » VDD_1v8
EN o BP
C°31§LC°31§L R0309 OR 3 R°31°L032i i
100nE] 1F 3 39K 0321 |c0322
RO311 1% ~T4.7uF J100nF [33pF
100K
= 1 R0312
SGM2019-ADJYNSG/TR 75K

[3,4,6,12] VDD_EXT 1%

Notes: = - - =
1. CODEC_POWER_EN must be at a low level in order to ensure the normal output voltage of VDD_3V3.
If VDD_3V3 power supply needs to be switched off, please keep CODEC_POWER_EN at a high level.
2. The following power-on/off sequences should be followed to ensure the audio codec
works normally.
Power-on Sequence: power on VDD_1V8 first, then VDD_3V3.
Power-off Sequence: power off VDD_3V3 first, then VDD_1V8.
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(U)SIM and UART Designs

(U)SIM Interface UART Translation - Transistor Solution

VDD_MCU VDD_EXT
VDD_EXT VDD_EXT

USIM_VDD USIM_VDD VDD_EXT
4

R0403 €0402
R0402 €0403 R0405 RO406 10K R?gg‘
R0401 51K TnF 10K 10K b
15K 00401} }100nF
J0401 16 Q0403 Q0402
,6] RXD_MCU : X 4, ! !
6l\vce GNDH > USIM_GND [3] [4.6] | [ > MAIN_RXD [3,6] [4,6] TXD_MCU < < MAIN_TXD [3,6]
R0407  OR A 5 25C4617TLQ 2SC4617TLQ
[3] USIM_RST RST VPP~
R0408 __ OR 4 3
38 usiM_CLK &O—T CLK 110
8 7 H H
() UsM_DET & DET T UART Translation - IC Solution

[3] USIM_DATA R R | U0402 L
- 100nF) C0407] 1[, 51120) C0408 | 100nF
0404 C0405|C0406 VDD_EXT LVCCA veesHe }—l » VDD_MCU
33pF | 33pF] 33pF] ;i;i;i;i;i 3] MAIN DCD:%M 82:4D DCD_MCU [4]
[36] MANTXD>——— 43 B3 > TXD.MCU [46]
uo401 | ESDAGVEAVE [36] MAINRXD CF———— Sipnq Ba16 JRXD.MCU [46]
| 1 B MANRO———8a5 BSOS RIMCU [
- - [3] MAIN_DTR CF———————L{A6 B6 14— IDTR.MCU [4]
8] MAIN_CTS >——————— 8147 B7 18— [ cTs.McU [
18] MAIN_RTS C———— a8 B8 12— IRTS_MCU [4]
Notes: VDD_EXT 10K R0 10e N L

1. U401 is recommended to be used to offer good ESD protection, and the parasitic capacitance should
not be more than 15pF.
2. The GND of the (U)SIM card connector is recommended to be connected to the module's USIM_GND.
In addition, it can be connected to the GND of customers' PCB directly if the PCB's GND is complete.
3. The pull-up resistor R0401 can improve anti-jamming capability, and should be placed close to
the (U)SIM card connector.
4. R0407~R0409 are used for debugging, and C0404~C0406 are used for filtering
interference of EGSM900.
5. C0401's capacitance should be less than 1uF and it should be placed close to the (U)SIM card connector.
6. For more information about the layout of (U)SIM interface, please refer to
Quecte| EC200T_Hardware_Design.

| 120K, R0411
TXS0108E

Notes:
1. There are two translation solutions: transistor solution and IC solution, and it is
recommended to select the latter.
2. The power supply of TXS0108E's VCCA should not exceed that of VCCB.
For more information, please refer to the datasheet from TI.
3. The transistor circuit solution is not suitable for applications with high baud rates exceeding 460Kbps.
The capacitors C0402 and C0403 of 1nF can improve the signal quality.
4. The RTS and DTR transistor circuits are similar to that of the RXD interface.
The CTS, Rl and DCD transistor circuits are similar to that of the TXD interface.
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™ J
> > >
AN
[alya) [a)
oo a
> > >
A
R0501 é éROS 4
O0R OR
VDD_1v8 R0502 OR ‘ - _ N
R0503 - 0R sl g & % g g MICBIAS
C0502|C050B Sl 8 8
COSOAQOSOSJQOSOSC%(E* — — %: %:% o [ L
— = slosl &
—P.NF 4.7uFT00nF NMjFSpF—FJ“FTOO" 5 e :I S8 R0505
—| 0| Q| o < 9 ™ -
0| © o — O | | §| 1K
b oooooo z —
v #ggcee S
cxsaom \V4
< s ono
CO513 | | 4.7uF RO0507 e COS4, 2.2uF
< | = 32 l\iceiAst cpp114 st ‘ RO506
OR _2l|N1p/DMC_DAT cpn1H3 Tk
MICBIAS
, cPP2 1? C0516} }2.2uF ‘
7
{7} l\'\/llll(gg 7 :EEZUDZ CPN2 [8.9] MIC_P > C0515i iZ-ZUF SMic 7]
i Hpo R1Z_ROSIO LOR  COS18;| WF oo [8.9] MIC_N C0517| |2.2uF Owmic- M
”s 0501 HPO_L |20 R0520,—10R coszol l WS ook L 9]
22 IMCLK ALC5616 R0508 _| cos19
38 copec_pem_pout >—EE% 7R 2215 CDATT Loutup| &R0 0 gggi;i | e sprp 9] 1.5 — 100F
[38] CODEC_PCM_DIN R0 TTon 21} ADCDATT LOUTR/N O R0512,—0R e £ SPK_N [8,9]
[38] CODEC_PCM_CLK > R0513D:D0R 24 1Bc1 K1 0523, 12.20F
1381 CODEC_PCM_SYNCo—R15 — 23} Reki cpvppH8 c0524i iZIZUF
C0525 C0526 |C0527 cpveeHe f et RO514
77NM ::NM 7T\IM CPVREF ;8 C0528; |4.7uF T
[ vRer2 e >
L £ GPIO1/IRQ1 27 VDD_1v8
) 1 DA% \V4
11— Y
VDD_3v3 R0516 NM_10K o1 a a set 47K 47K
b4 z R0517 R0518
2 8
< 12C_SDA [3,8]
~| )|
i <J12C_SCL [3,8]
— C0529 | _I CO0530
NM_33pF | NM_33pF
Notes:
1. ALC5616 power-on sequence: DBVDD/I2C pull-up power/AVDD/DACREF/CPVDD -> MICVDD -> software initialization.
2. ALC5616 power-off sequence: disable codec function by software-> MICVDD -> DBVDD/I2C pull-up power/AVDD/DACREF/CPVDD.
3. Module will automatically initialize the codec via I12C interface after it is turned on successfully, so all power supplies for the codec need to be powered on before that.
4. The analog ground and digital ground need to be connected with a 0Q resistor packaged as 0805. For more details, please refer to Sheet “Audio Interface Design”. . .
Quectel Wireless Solutions
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Pin No. Pin Name Voltage Description
2 VDDA 2.5V~3.6V Analog VDD
VDD_3V3 L
4 VDDD 1.71v~3.6V Digital VDD
17 VDDSPK 2.5V~5.5V Speaker power supply
S
O o
o
w
Qx
g - 790611 i00612
l 0610 100nF 10uF
L J
gl s
g — 4.7uF
R0603 _ OR v
(7.9 MIC_P o604 L 0r coeozi H:E
[7.9] MIC_N > o C0603 | |
C0601
- coso4 FEEERBE
SHyx | 10uF NM_100pF N ST
g[le j <0oQuwah
i VDD_3V3 &52580
X
R0610 OR g o
o R Umiceias PvssspkHS RO611 NM OR
8fx 2 yppA SPKOUT+12 T O SPK_L [7,9]
& Lcoeoicosos 3 \vssA V0601 mouTHS -y > SPK_N [7,9]
4/VDDD NAUBSC10GY  SDIO|H2 R0612  0R
10uF | 100nF 5 lvssb _ sck - VDD_1v8
C0609 BZ o«
— OO0 4=
o< noQ
4.70F <olas R0613 RO614
VvV = ©| ™~ @ @ 4.7K 4.7K
VDD_1Vv8 \Y4 R0615 OR
Tt <1 12C_SDA [3,7]
Tt <1 12C_SCL [3,7]
R0616 OR
C0607| C0608 Co614 L _L C0615
NM_33pF T~ T~ NM_33pF
10uF | 100nF
) R0621 e
' R0617 !
0R : ;ig L Tyeig < CODEC_PCM_CLK [37]
: 22R D:DROEHQ —<_1CODEC_PCM_SYNC [3,7]
: 22R D:DROBZO —1 CODEC_PCM_DOUT [3,7]
T 5 13 3 - —{> CODEC_PCM_DIN  [3,7]
_,g”gmgi& R 1
ST (I [ (=
! Tnm M v v Close to the PCM interface of module
L |
[ |
Notes:
1. The codec part should be away from interference sources such as RF and power supply,
and the codec audio signal should surrounded with ground as much as possible. Q | Wirel Soluti
2. The voltage of VDDA pin must always be no lower than that of VDDD. uecte Ireless Solutions
3. The analog ground and digital ground need to be connected with a 0Q resistor packaged as 0805. For more details, please refer to Sheet “Audio Interface Design”. DRAWN BY PROJECT TITLE
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Audio Interface Design

4. All MIC and SPK signal traces should be surrounded with ground on the layer and ground planes above and below, and far away from
noise such as clock and DC-DC signals, etc.
5. ALC5616 and NAU8BC10GY cannot be used simultaneously in audio codec design.

Handset Application
E f DL
o o o o o o o (=]
O O [&] (&) (&) (&) [=] [=]
S ——— h 4
TOpF—FSpF—FOPF—FSPF 10pF [33pF
[7.89] MIC_P < ESDOX5.0ST5G  B0701 vy OR 4
[7,8,9] MIC_N <3 B0702 ~~~ OR 1
[7] SPK_P > B0703~ OR 3
[7.8] SPK_N > e 5 o — - - B0704~~~ OR 2
2B EE EE LE IS
15 18 818 |8 8 yi ¢5 40701
“T10pF[33pF [10pF|33pF | 10pF|33pF |
PESD5V0S1BL i
¢ 1
i 1
1
1
= i
1
[ T T T T e e e e e — oo ——————— d
1
i
Earphone Application ;
1 :
T e teppup e e - i
' [7.89] MIC_N = i H
] - ! | ]
! _|C0713 _|C0714 C0715 .
| oo loore e ! Close to earphone interface |
1 4.7uF | 1
1 | 1
1 | 1
| 1 omTP :
| R0701 oR O TTTTTTTTTTTTTo CTIA |
i < RWZH 0 J0702 R0702/R0705 NM M !
NM_OR 2 1
[7,[3,5:} MIC?PS T " R0701/R0704 M NM !
,8] SPK_L s T E
[71 SPK_ R = ? i
© ~ 0 0 o © o — S
- - =3 by = =] I N =2 ]
8 |5 & |8 |8 S 5 |8 ] R0703 R |
R }{ T Ta }E RO R micp 7.89) R-0805 i
10pF 10pF 10pF — o i
pF [33pF g pF [33pF o pF [33pF @' RO705 M OR :
o o 5 R |
3 g S - i
y > 1
1 g | 2 L 2 :
- a - m - wl 1
g B : :
Notes: |
1. The analog output only drives earphone and headset. For larger power loads such as loudspeaker, an audio power amplifier should be added in the design. E
2. In handset application, both the MIC and SPK signal traces need to be routed as differential pairs. E
3. In earphone application, the MIC signal traces need to be routed as differential pairs. E
i
1
1
1
1
1
1

Quectel Wireless Solutions
DRAWN BY PROJECT TITLE
Jaye SANG EC200T Reference Design
SizE VER
CHECKED BY A2 1.0
Woody WU SHEET 9 OF 12 DATE  2019/9/30




RF Design

Main Antenna Circuit

i
i

i

i

i

i

i

i

i

i

i

i

i

! J0801
i

|

i

R

| RO80T -, @ = ANT_MAIN [3
i

i

i

i

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Rx-diversity Antenna Circuit

J0802

C0801

NML
I

C0802
NM C0803 C0804

NI\I NM

M

! |
! I
! I
! I
! I
! I
! I
! Il
! I
! I
! I
! I
! I
! I
! I
! I
! I
i
| |
! I
i RO802 0 OR. > ANT_DIV [3] !
! I
! I
! Il
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
|

i
‘

Notes:
1. It is highly recommended to reserve a pi type main/Rx-diversity antenna circuit for convenient debugging in the future.
2. The impedance of the RF signal traces must be controlled as 50Q2 when routing.
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SD Card Interface Design

Q0901
R
(5] vDD3Va>— R0 O sTi 05
(6]
I 12333
10K [100nF
R0903
100K
[4]SD7PWR7END—@ Q0902
DTC043ZEBTL
€0902
L + C0903 | cogp4 | C0905
[3] SD_SDIO_VDD 100uF |1000F | 33F | 10pF
_SDIO_VDD [
R0904 [ R0905F R0906 - R0907[ R0908| J0901
100K 100Kl] 100KL] 100KL| 100K| 1
= VDD
(81  SD_SDIO_CLK Co—R0%09,—7, OR CLK
B sDb_sbio_cmp o—R10 7 OR cMD
3] SD_SDIO_DATA3 >— R0 7 OR DATA3
[3] SD_SDIO_DATA2 —R0912—7; OR DATA2
[3] SD_SDIO_DATA1 0218 7, OR DATA1
[3] SD_SDIO_DATA0 > R0914—7; OR DATAQ
"p———vss
C0906 _|C0907 _|C0908 _|C0909 _|c0910 _|C0911 D0901| D0902|D0903 |D0904 | DSOS | DO906 DETECTIVE
- - — - — — r A A A Y A
NM JNM JNM JNM ]NM TRM
RO91
'4D:D—D1ﬁg 6 SD_DET [3]
ESDYL5.0ST5G
L -4 D0907
a
ESDOX3.35T5G

Notes:
1. The pin 34 (SD_SDIO_VDD) on the module can only be used for the pull-up resistor of SDIO bus and its maximum output current is 50mA.
2. The supply voltage range of VDD for SD card is 2.7V~3.6V and needs to be provided with sufficient current up to 0.8A.
3. To avoid the jitter of bus, pull-up resistors R0904~R0908 are recommended to be added to SDIO bus. SD_SDIO_VDD should be used as the pull-up power.
The values of these resistors are among 10kQ~100kQ and the recommended value is 100kQ.
4. In order to adjust the signal quality, it is recommended to add 0Q resistors R0909~R0914 in series between the module and the SD card connector.
The bypass capacitors C0906~C0911 are reserved and not mounted by default.
5. It is recommended to add ESD protection components near the pins of SD card connector. The parasitic capacitance of ESD protection components 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.
7. Route SDIO signals with 50Q+10% impedance. It is important to route SDIO signals surrounded with ground on the layer and ground planes above and
below, and the total trace length should be less than 50mm.

Quectel Wireless Solutions
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8. It is recommended to keep the trace length difference among SD_SDIO_CLK and SD_SDIO_DATA[0:3]/SD_SDIO_CMD less than Tmm. SN Coo00r Reference Design
9. Make sure the adjacent trace spacing is two times the trace width and the bus capacitance is less than 15pF. SIZE VER
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Other Designs

VBAT DC_5V DC_5V

D1003 D1001 D1002

N N

2 2 *

oo R1003 R1004

20K 22K

22K

13] STATUS 13] NET_MODE Q1001 13] NET_STATUS Q1002
DTCO43ZEBTL DTC043ZEBTL

Notes:

1. The STATUS is an open drain output pin.

2. For more details about NET_MODE and NET_STATUS, please refer to Quectel EC200T._Hardware_Design.

3. If the low current consumption is required when the customers' device is in sleep, the power supplies VBAT and DC_5V of the STATUS, NET_MODE, NET_STATUS
indicators can be replaced with external controllable ones, which can be turned off when the module is in sleep mode to reduce the power consumption.

Reserved Test Points Emergency Download

L i
b |
b |
b |
. |
b |
41002 D 1
| ‘
’ | i J1001 i
© VBAT 13,5,12] Lo i

|
2 “‘ L o |
b ‘
. O PWRKEY 13.4] o [3.4.5.6] VDD_EXTC> R1006— 4.7K ' > FORCE_USB_BOOT [3] 1
o |
4 uss vBUS  [34] D !
5 b D1004 ‘
{> USB_DM_TEST [3] Vo i
6 P ESD9X3.35T5G w
> USB_DP_TEST [3] P ;
7 DBGRXD B b !
! - I
8 <JDBG_TXD  [3] b !

|
i 1 Notes: !
Connector D1005_ D1008_D1007,_D1008_LD1009 _ D1010 piot1 b i ) ) !
790 Fw FSD12iF> RS o Ry 11 1. ltis recommended to reserve the FORCE_USB_BOOT interface design. !
o 0 el ) [ . |
Eolg & |b b B | | 2. FORCE_USB_BOOT is kept open by default. !
=] =] %) @ ) [ . . . |
s |3 u 2 % % o When it is at a high level, the module will enter download mode. 3
5 4 2 2 2 D !

w w w w w

Notes:
1. The test points for the USB and debug UART are reserved for getting logs.

Quectel Wireless Solutions

3. The junction capacitance of the ESD protection componets on USB data lines should be less than 2pF.
4. The debug UART interface supports 1.8V power domain, and a level translator should be used
if the power domain of customers' application is 3.3V.

2. The USB interface can also be used to upgrade firmware.
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