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UC200T-EM Reference Design
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1 Reference Design

1.1. Introduction
This document provides the reference design for Quectel UC200T-EM module.

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

UC200T-EM_Reference_Design
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[4] CTs_uc200T —R102— OR
[4] RTS_UC200T >—R1047—, OR s =
[4] TXD_uc200T -RO106— OR - S G @
RO108 R = e
Do 5
Note 3 [4] RXD_UC200T 'é S
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[2] USB_DP x 825 §
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[2] USB_DM -
DLMONSN900HY2D [2,10] USB_VBUS [ T T T
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ERRiklelelelslelslrlelelclele|z|s|s]s
g 3¢t 5¢§¢g¢¢g . ol
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[2] WAKEUP_IN_UC200T [D>————————{ wakeurn 54 “‘ . z:z z:i .
[2] AP_READY_UC200T [>—————2{ap resov = 8 {onp no|102
[10] SLEEP_IND C}———sieep.n0 52 - =
[2] W_DISABLE_UC200T [D>———————{w_oisasLe# 51 " z:z z:i .
[10] NET_MODE < }——————>3ner mooe 50 . o
[10] NET_STATUS CF————2neT.status AN S ANT_MAIN [8] . GaND U0101-B aND "
[2,3,4,10] VDD_EXT CF———— T vop ext 48 I oo ycooTEM OO
B il Reserveo| 14 e )
U0101-A % | onp N 102
122 fyo Resenveo| 148 "
”—iw’ UC200T-EM e o ez
‘ Lo 5
9 oo 46 o GND GND -
[41 USIM_GND [>———%{usm o s ADCO_INPUT = Z:Z Z:Z "
[10] DBG_RXD [>——osa axo Apct 4 ADC1_INPUT
[10] DBG_TXD  }——21osc. 100 Ne - L L
[4] USIM_PRESENCE [ {usim presence e soAt2 <> 12C_SDA [5,6] - -
4] 7US|M VDD < F—— 4 usm_vop sl — |2cisCL 5.,6]
141 USIM_DATA <O———15 s onma neserven| 40 -
[4] USIM_CLK < F——&usmcx RESERVED|-3%- Note 4
4] USIM_RST (}———usmrst RessRvEOLE. .7 Co--uEm L
18 ReserveD - & L e 5y z s o RESERVED(-21-
EEPEPRERRRRERRREBE@REBE@B @@
Notes:
1. Keep all RESERVED and unused pins unconnected, and ensure all GND pins are connected to the ground network.
[10] useBopOT>—— — ——— 1 — = = . . . . . .
2 RESET N> 2. Pins 73~84,117~140 are unused in the design, and can be ignored in schematic and PCB decal.
[2,10] PWRKEY [ 2¥z2ex0? Meanwhile, these pins should be served as a keep-out area.
91 SD_INS_DET > '2""'—055 : . . .
[56] CODEC_PCM_IN (> g ‘é‘ ‘é‘ é‘ o aa 3. A common mode choke L0101 is recommended to be added in series between the module and customer’'s MCU in order to
! gl "o a . L .
[5.6] CODEC_PCM_OUT T 2663 °5 suppress EMI spurious transmission, and it should be placed close to the module.
[56]CODECPCM SYNCCFH—"T"T""" | =" "=~ —= 57 = > . . . . . . e
[5.6] CODEC_PCM_CLK TEEzez2 Meanwhile, it is recommended to reserve the test points for upgrading the firmware over USB interface and minimize the
extra stubs of the trace. The two resistors should be placed close to the module.
4. The module's ADC interface cannot be directly connected to any input voltage when the module is not powered by VBAT.
It is recommended that the ADC pin should be input with a voltage divider circuit and the input voltage should not exceed 1.3V.
Software functions of ADC are under development. - :
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MCU Interface

It is used to turn on or off the module. - Itis used to 59§9\t\the module.

RESET_N [1]

PWRKEY [1,10]
U0201 Q0202
» [2] RESET_MCU
VDD ﬁ VDD_MCU [2] ON/OFF_MCU o DTC043ZEBTL
GND ! DTCO43ZEBTL
D > RXD [4]
RXD <] TXD [4]
cTs < CTS [4] — — =
RTS > RTS [4] B B
RI < RI [4]
DCD <3 DCD 4 ; _ltis used to let_the module enter the airplane mode.
DR O bTR P _Itis used 1gyya\k\e up the module.
USB_VBUS <] USB_VBUS [1,2,10] - -
— WAKEUP_IN_UC200T [1
SB. D+ usB P[] N m W_DISABLE_UC200T [1]
USB_D- usB DM [1]
|
USB_ID [+
. 1 Q0204
[2] 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 > SLEEP_STATUS  [2] _ 5V power source from main board.
GPIO_07 > CODEC_POWER_EN [3]
GPIO_08 > WAKEUP_IN_MCU  [2] VDD_EXT VDD_EXT Q0205
GPI0_09 > SD_PWR_EN 9] ’—Kl—‘
GPIO_10— 4
- ' 1,2,10
GPIO_11}— [3,10] bC_5vV[> s 120D { > USB_VBUS [1,2,10]
GPIO_12— R0201 4.7K C0204 —
GPIO_13{— 47K R0202 nF O s512333CDS-T1
Q0206
[1] AP_READY_UC200T<} ’ <1 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 UC200T-EM modules is 1.8V, if the domain on U0201's GPIO interfaces is the same, then the level translation circuit can be omitted.
2. The UC200T-EM's USB can only be used as a slave device and supports Full Speed and High Speed modes. To communicate with USB interface, MCU needs to support USB host or OTG function.

When the USB_VBUS of the module and the main controller is used as an input source, it needs to be provided externally.USB_VBUS of the module for USB detection function

and VBUS_CTRL is used to turn on/off USB_VBUS power supply.

3. It is recommended that customers should select the GPIO with default low level as the control pin of PWRKEY and RESET_N for their MCU. Quectel Wireless Solutions
4. The software functions of the WAKEUP_IN, AP_READY and W_DISABLE# pins of the UC200T-EM module are under development. DRAWN BY PROJECT TLE
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Power Supply Design

DC-DC Application A VBAT Design

D vear (13,10 Closed 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 !
into a 5V output, and then the LDOs will generate 3.8V, 3.3V and 1.8V typical voltages. —veat 1,310 Closed to VBAT_RF pins}
coso1 0305
e.g. DC12V IN DC 5V OU DC 3.8V @2A D301 _lco302 |co303 |cosoa |+ Icosos _|cosoz|cosos
DC-DC \—‘LDO UC200T-EM $\/s4 5D3HV | 100uF [ToOnF “33pF [T0pF “T100uF [100nF ~[33pF "[TOpF
LDO DC 3.3V

Notes:

DC 1.8v. | Codec _ o
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 3.4V~4.3V

DC 3.3V @0.8A . . 3V.
@ SD Card

B H—Ai I .-l t -l | Power Supply for PCM Codec
LDO Application VDD_3.3V = (R0305/R0308+1)*1.207 = 3.3V

DC 3.3V

% DTCO043ZE

U0302
It is used when the input voltage is below 7V. ;
U301 [23,10] pc_s5v IN  OUuTP » VDD_3V3
) 4 cos@L icosm 31EN g BP R0305
2,3,10) Y IN out » VBAT 73.2K
123,10] DC_5v 001 1uF 100nF RO306 N" % C0315| C0316|c0317
+|co309 |co3t0 R0302| g 100K +1C0311_|C0312 [ R0303 10K
g 5 R0308  |4.7uF | 100nF|33PF
470uF i00nF 51K LW O :
T T B ¢ 1 422K
- 1%
SGM2019-ADJYNSG/TR )
B
[=)
a
>

[2]VBAT_EN Q0301
DTC043ZEBTL -

vosos  VDD_1V8 = (R0310/R0312+1)*1.207 = 1.8V

TN our i » VDD_1v8
EN o BP R0310
T 30k _|C0320|C0321C0322

[3,5,6]

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

Note:
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The recommended load current is greater than 10mA. ool 1 R0309 OR
n ui ~N

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 ‘ H RO311 i 1% T4.7uF [100nF [33pF
5 100K
! D = = RO312
| Power Supply for SD Card B [(124.10) voD_EXT SGM2019-ADIYNSG/TR L] 75K
Uos0d | ! Notes: = I T e
| | 1. CODEC_POWER_EN must be at low level in order to ensure the normal output voltage of VDD_3.3V.
12,3,10] bC_5v D l 2N out? — »>VDD3V3 ! | If VDD_3.3V power supply needs to be switched off, please keep CODEC_POWER_EN at high level.
1 = C°323 CO524 RROJS | 2 3| Flosk  +lcoses | | 2. The following power-on/off sequences should be complied with to ensure the audio codec
| 470uF [foonF 51K LW O < % = = o
| - o o 470uF i+ works normally.
MIC29302WU 3;’&18 | Power-on Sequence: power on VDD_1V8 first, then VDD_3.3V.
| L 1% } ! Power-off Sequence: power off VDD_3.3V first, then VDD_1V8.
" - %53 T N i
e ! Quectel Wireless Solutions
| Note: = : DRAWN BY PROJECT TITLE
! VBAT = (R0314/R0318+1)*1.24 = 3.3V | '
I The recommended load current of is greater than 10mA. ! Jaye SANG UC200T-EM Reference Design
| | CHECKED BY SIzE VER
3 | Woody WU A2 1.0
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(U)SIM and UART Designs

UART Translation - Transistor Solution
(U)SIM Interface

VDD_MCU VDD_EXT
VDD_EXT VDD_EXT

USIM_VDD USIM_VDD VDD_EXT
. " | C0403 RO405 R0403F  R0404| C0402
. R0406 10K 10K nF
10K
R0402 10K
R0401 51K
15K €0401, 100nF Q0401 Q0402
I [2,4] RXD [ ‘ > RXD_UC200T [1.4] [2,4] TXD <% . <] TXD_UC200T [1,4]
40401 25C4617TLQ 25C4617TLQ
6lvee GNDH! > USIM_GND [1]
R0407 _ OR 5 )
M USIM_RST RST VPP . )
Q)] UsiM_cLi % R 41K op2 UART Translation - IC Solution
[1] USIM_PRESENCE <} 8 | PRESENCE 7
(U)SIMH i U0402 I
L 100nF | |C0407 1 20 C0408 |100nF
RO403  om - n Al g1l20 00n
;
m USIM_DATA VDD_EXT 2lvcea veesHe » VDD_MCU
Mpco ucooT>—————— 31p2 B8 —pep 12
soor | szl asof] [ ) ¥ 0 © [14] TXD_UC200T D>————— 41a3 BHL — —xp 124
p pF| 33p
AAARN [14] RXD_UG200TF———————5{a4 S Rxp 24
00401 | ESDAGV8AV6E Ml RI_UC200T>———Bia5 BSHS — SR @
[1] DTR_UC200T CF————TL{A6 B6H:———————IDpTR 2
= = 11 cTs_uc200T D>——84a7 g3 —crs @2
) ] RTS_UC200TF———— A8 BBHZ —  RTS 12
Notes: 10K R0410 10 1
) . VDD_EXT OE aNoPH—I1
1.U0401 is recommended to be used to offer good ESD protection, 120K RO411
: TXS0108E

and the parasitic capacitance should not be more than 15pF.
2. It is recommended to connect the (U)SIM card connector GND to the module USIM_GND.
If the customer PCB GND is complete, it can be connected to the customer PCB GND directly.
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,
C0404~C0406 are used for filtering interference of GSM900.
5. C0401 capacitance should be less than 1uF,
and should be placed close to the (U)SIM card connector.

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 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.

C0404| C0405|C0406| |
i The CTS, Rl and DCD transistor circuits are similar to that of TXD interface.
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Audio Codec Design (ALC5616)

™ <
> > >
OB
[ala] [a]
[aya) [a}
> > >
r
R0501 [ F{RO504
0R 0R
voD_ 1v8 R0502, _ OR I .
R0503 OR .,Oi.?is,l o B B MICBIAS
Tt o o © o S S
0501 €0502| C0503 3l 3l 3 38 8 8
cosoaicosos [cosos - = oo oo oo i
“PJuF*ZJuF‘FOOnF NMstpFT 7u T n . 5l 83 NN = R0505
NEEEER ; 1K
V4 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
; cppo ﬁ Cos16) | 2.20F |
I5] MIC+> IN2P CPN2
5] MiC-C> 4 {|N2N/JD2 [6,7] MIC_P > gg:?i Ezu'; D Mmic+ 5]
PO RI17__RO519, 1 0R 0818 | WF oo [6,7] MIC_N > j [d O Mic- (5]
, V0501 HPo_ L [20 R0520,—0R coszol l WS ek L 7]
R 25 ImcLk ALC5616 Ro510 cos2t. © 1ur R0508 | cos19
[16] CODEC_PCM_ouT [>—R0509 R 225 ACDATI LouTLpf® OR coszzi i D sekp 7] 15K == 10uF
[1.6] CODEC_PCM_IN<I—R5U R 211 ADCDATH LOUTR/N|10RO512,—7 0R | |y > SPK N [6,7]
[16] copeC_PcM_CLk D>—R8 13— o 24 1BC1K1 0523, 1220F
[1.6] cODEC_PCM_SYNCO—{RO 15— 23| Reki cpvppH8 00524i iZIZEF
_|cosas | cos26_|cos27 CPVEE }2 1= RO514
NM TNM - TNM CPVREF C0528; 4.7uF K
”8 VREF2 | >
I 2 1Gpio1/RQ1 » VDD 1v3
) 1 DA
VDD_3V3 RO5T6 YR JD1 . R scL 47K 47K Y4
2 = RO517 R0518
g g
: = 12C_SDA [1,6]
(j <112C_SCL [1,6]
= cos29 | _| cos3o

NM_33pF | NM_33pF

Notes:

1. ALC5616 power-on sequence: DBVDD/I2C pull-up power/AVDD/DACREF/CPVDD -> MICVD[5 -> software initialization.
2. ALC5616 power-off sequence: close codec function by software-> MICVDD -> DBVDD/I2C pull-up power/AVDD/DACREF/CPVDD.

3. The 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.

3. The analog ground and digital ground need to be connected with an 0805 pakage resistor 0Q). For details, please refer to the “AUDIO INTERFACE" page. K .
99 otalg pakag P pag Quectel Wireless Solutions
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5 4 3 2 1
Audio Codec Design (NAU88C10GY)
Pin No. Pin Name Voltage Description
2 VDDA 2.5V73.6V Analog VDD
4 VDDD 1.71V~3.6V Digital VDD
17 VDDSPK 2.5V75.5V Speaker power supply
VDD_3v3
[o2}
g%
o
w
Qx
g= |cos11 C0612
l o610 100nF | 10uF
(=1 .
gl
i 470F
RO603 _ OR v
C0602
(57] MIC_P > R0604 OR C0603i H\LJJIE
[57] MIC_N > | Il
C0601
- C0604 —| of of co| N 9
Shy [ 100F NM_100pF ST
g% j -1op 2bohgs
ke VDD_3v3 533233
X
R0610 OR ; =53 .
w
5 1T S micaiAs VSSSPK|-3— RO611 NM_OR
g« VDDA SPKOUT+ T O SPK_L [57]
& Lcoeoicosos 3 \vssA V0601 mouTHS -y > SPK_N [57]
4/VDDD NAUBSC10GY  SDIO|H2 R0612  0R
10uF | 100nF 5 lvssb _ sck - VDD_1v8
C0609 BZ o«
- O O ey
o< noQ
4.7uF <0oims R0613 R0614
= R = 47K 4.7K
VDD_1Vv8 \Y4 R0615 OR
! <1 12C_SDA [1,5]
- < 12C_SCL [1,5]
RO616 OR
C0607| C0608 Co614 L _L C0615
NM_33pF T~ T~ NM_33pF
10uF | 100nF
RO621
;|
RO0617
OR 1 222 Rogig ) CODEC_PCM_CLK [1,5]
R o619 CODEC_PCM_SYNC[1,5]
R 0625 CODEC_PCM_OUTI1,5]
, - > CODEC_PCM_IN[1,5]
7Q061757C06117C06£0619
“INMTTNM TNM TNM
Notes: =
1. Codec audio signals should be with grounding as much as possible.
Meanwhile, the CODEC part should be away from interference sources such as radio frequency and power supply during the decoration. . :
PE y o lrequency andp pply during Quectel Wireless Solutions
2. The voltage at the VDDA pin should always be lower than the voltage at the VDDD pin.
o ) i ) DRAWN BY PROJECT TITLE
3. The analog ground and digital ground need to be connected with an 0805 pakage resistor 0Q. For details, please refer to the “AUDIO INTERFACE" page. Jaye SANG UC200T-EM Reference Design
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Audio Interface

I

andset Application

i
|
|
|
|
|
|
|
= '
T 1
i
= =3 o o o o o o i
© o [} o [&] O a a '
- v W |
TOpF—FSpF—FOPF—FSPF 10pF [33pF ;
|
[5,6,7] MIC_P ESDIX5.0S[15G B0701 ry 82 4 ;
[5.6,7] MIC_N <3 B0702 ~~ - 1 :
[51 SPK P[> B0703 ~~~ R 3 :
[56] SPK N[> 1 1S —_ - - B0704 2 :
EE EIE B 5 g g '
18 18 18 15 |3 I8 ¢3 ¢bo 20701 :
- - - - = —— |

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

PESD5V0S1BL

Notes:

[56.71 MIC_N >

1567 MiC_P <

56] SPK LD

5]  SPKR>

Fco716
co717

7733p

4
F

D0705

7

ESD9X5.0ST5G

C0718

e
=)
°
o

oo K

D0706

T
=)
°
n

C0720

C0721

[33pF

’

1

PESD5V0S1BL

E

D0707

PESD5V0S1BL

R0704

E 5. ALC5616 and NAU88C10GY cannot be used simultaneously in audio codec design.

OR

—— T 11— MIC_P [567]

R0705 NM_OR E

1. The analog output of codec can 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.

Close to earphone interface

CTIA | OMTP
R0702/R0705 NM M
R0701/R0704 M NM H
'
'
'
'
i
'
R0703 OR :
R-0805 E
'
'
Quectel Wireless Solutions
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4 3 2 1
RF Design

Main Antenna Circuit

\r R0801ED0R — ANT_MAIN [1]

C0801 C0802
NM NM

M

Notes:
1. It is recommended to use PI type main antenna circuit, thus ensuring convenient subsequent debugging.

2. The impedance of the RF signal traces must be controlled to 50Q when routing.

Quectel Wireless Solutions
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SD Card Interface Design*

Q0901
13 vopavs R0y OR STiTo—
]
DRogoz 0901 S12333
10K 100nF
R0903
100K
Q0902
[2] SD_PWR_EN D—@
DTC043ZE
C0902
L T C0903 | cogos | C0905
Toour [100nF | 33pF [ 10pF
[1] vDD_SDIO [
RO904( RO905F] RO906F R0907( R0908 J0901
100K 100K 100K 100K 100K |
= VDD
0 SD_CLK[> RO909 0R CLK
M soowp >— 10 7y OR comD
[11 SD_DATA3 [ Room 1 O0R DATA3
[1] SD_DATA2 [ Ro912 T OR DATA2
[11 SD_DATA1 [ Roo13 1 O0R DATA1
[1] SD_DATA0 [ Root4 T 0R DATAO
p———{vss
c0906 _|cogo7 _|cogo8 _|cosos _|cogto _|coat D0901 | D0902 | DO903 | DO904 | DOY0S | DOI0G DETECT
- - - - o lr S Y A YR Y 4
NM NM NM NM NM NM
SD card connector
ESDIL5.0ST5G s s pET 11
D097
ESD9X3.3ST5G

Note:
“*”means under development.
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Other Designs

VBAT DC_5V DC_5V DC_5V
D1003
3 31012 31001 D002
N N <
R1007 R1008 R1003 R1004
2.2K 2.2K 22K 2.2K
Q1004 Q1002
[1] STATUS [1] SLEEP_IND [1] NET_MODE Q1003
DTCO043ZEBTL DTC043zEBTL  [1] NET_STATUS
DTCO043ZEBTL

Notes: - - -
1. The STATUS is an open drain output pin.
2. If the current consumption is required as low as possible when the device is in sleep, replace the power supply of indicators with a controllable one.

Turn off the power when the module enters into sleep mode.Sleep function and SLEEP_IND indication functions are under development.

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

I - I | I
| Reserved Test Points 2 |
! I

i 1 £ VBAT [13,10] 3 | 3
1 I ! I
| 2 “‘ L J1001 |
! i !
! 3 O PWRKEY (1.2 D — !
! 4 L !
; Duseveus 112 L 112341 VDD_EXT [ R1006 ;- 4.7K ‘ > USB_BOOT [1] ;
' 5 > USB_DM_TEST [1] [ !
1 I ! I
! 8 D USB_DP_TEST [1] ! i D1004 !
! 7 £ DBG_RXD 1] i i ESDIX3.3ST5G !
! 8 apea. X0 1] D i
' I

I L - "
e i ) !
: Do b Notes: :
! D100 D1006 [D1007_ | D100 D1009 D1010 n i i !
| . %p %i\ 72 gp - ! 3 1. It is recommended to reserve USB_BOOT design. |
1 g @ |sDi2 |2 2 3 3 1 2.USB_BOOT is kept open by default. When it is setted a high level by i
! 5 |5 8 % 9 9 . ‘
! a) L . . . . 1
1 2 |2 a o o o D external circuit,the module will enter force download mode after powing on.!
I - - I | I
! 22 T3 & 3 L !
! @ @ i @ o

! Notes:

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

2. USB interface also can be used to upgrade firmware. - :
3. Junction capacitance of ESD protection devices on USB data lines should be less than 2pF. Quectel Wireless Solutions
4. The module DBG interface supports 1.8V power domain, DRAWN BY PROJECT TITLE
A level translator should be used if the power domain of customers' application is 3.3V. Jaye SANG UC200T-EM Reference Design
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