1. Revision History

UC20&M10 Reference Design Explanation

Revision Date Description
V1.01 2013.05 Initial.
V1.02 2013.07 1. Updated the name of UC20 Pins 1, 3, 4, 10, 13717, 34, 47 and 55.

2. Reserved capacitor C801 between USB_DP and USB_DM signal lines.
3. Updated U301 circuit, added R307 and D302.

4. Updated GNSS reference circuit.

5. Updated the description of firmware upgrade and reserved testpoints.
6. Updated UC20 ADC voltage range.
7. Added SLEEP_IND, WAKEUP_IN and W_DISABLE# connections, removed the pin connected with Pin 55.

8. Changed R408 from NM to 15K.

2. The Difference on the Voltage Level between UC20 and M10.

VBAT VDD_EXT | VRTC | PWRKEY | RESET&EMERG_OFF | NET_STATUS/NETLIGHT| ADC UART ANT_MAIN
uC20 3.474.3 1.8 1.573.25 1.8 1.8 1.8 0.272.1/4.2 1.8 GSM+WCDMA
M10 3.374.6 2.8 1.573.3 VBAT 2.8 2.8 072.8 2.8 GSM Quad-band

About the interface difference, refer to <UC20&M10_Compatibility_Design> and hardware design for details.

About the module dimension, refer to our reference footprint or hardware design for details.

3. Index of Reference Design.
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M10

R202, R204, R206, R208

R201, R203, R205, R207, R2097R215

uc20

R201, R203, R205, R207, R2097R215

R202, R204, R206, R208
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DVWSLO00CrVOOFV@ODOL LA For UC20, RESET N is used to reset the module.
ZO9n0 00X XEERKO DM MmXow=uw N| —| O o o N ©] v
(O |mILEI—DD:OQ |<T:I—II—II—II—IOE il B RS RS S RS .
> 8 @ Scc<< 5 For M10, EMERG _OFF is used to turn off the module.
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[7] SLEEP_IND < | SLEEP_IND GND > 5 | RESERVED GND 92 :
[8]W_DISABLE[ > = |W_DISABLE# GND P2 76 | o ESERVED - anDEY [8]RESET_MCUD—@
[7]NET_MODE < NET_MODE GND 77| e SERVED anpH20 DTCO043ZEBTL
6 49 78 99
[2,7]NET_STATUS < NET_STATUS ANT_MAIN > ANT_MAIN [6] 78
- 18 RESERVED GND |
[2,4,5] VDD_EXT <} VDD_EXT GND 19 | RESERVED GND[
:%RESERVED GND[ o2 =
2l I S GND ANT_GNSS 46 L ANT_GNSS[6] °< ' RESERVED GND
10 |GND GND[7, K Z%RESERVED GND gg
[2,4]USIM_GND <3 11 |USIM_GND ADCO= <JADCO[7] °*  RESERVED GND It is used to turn on and off the module.
[2,7] DBG_RXD[> 1> |DBG_RXD ADC11 <IADC1[7] nooooooan
[2,7]DBG_TXD 12|DBG_TXD RESERVEDI > . o 66666866
[2,4] USIM_PRESENCE[ > USIM_PRESENCE |2C_SDA 1 > 12C_SDAI[5] o] o ] oo o o] =] ~ 1 — 1> PWRKEY[2,7]
14 41 R212 OR o3| %| oo| B B| K| > S| UC20&M10 A
[2,4]USIM_VDD < 1= |USM_vDD 12C_SCLI~ - > 12C_SCL[5] -
[2,4] USIM_DATA <] 12 USIM_DATA RESERVED | ' Q202
[2,4] USIM_CLK ] |USIM_CLK RESERVED [8] ON/OFF_MCUL> Q““ g
2,4] USIM_RST < 38
[2,4] USIM_RS 15 |USIM_RST A 6 Boona ad RESERVED>" DTC043ZEBTL
[2,3] VRTC < VRTC z, O EZxOOWOoodg RESERVED[- L
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R209 OR
T 1] > ANT_DIV [6] 113 121
R21HR VDD, 2V85 [6] ~=1M10:SD_DATA M10:DBG_RXDH—<=———<_1DBG_RXD[2,7]
oy R201,OR - PCM. CLK [5] 1%M10:SD_CLK M10:DBG_TXD%D DBG_TXD [2,7]
EI 2 | R202,—:NM OR TIMICIN [5] 1¥M10:SD_CMD M1O:SIM_PRESENCE—G124 USIM_PRESENCE [2,4]
8 C R203— OR ~ 115 |M10:RESERVED M10:SIM_VDDF- =2 USIM_VDDI[2,4]
T [ R204—"NM OR PCM_SYNC [3] {15 |M1ORESERVED  M10:SIM_DATA- 2 USIM_DATA[2,4]
N~ T <IMIC1P [5] [2,7] NET_STATUS < 11q |MO:NETLIGHT M10:SIM_CLKI—_—— [ USIM_CLK[2.4]
R205—0R C>PCM_OUT [5] [2,4,5] VDD_EXT < 150 |M10:VDD_EXT M10:SIM_RST[*° USIM_RST[2,4]
I R206,—NM OR —SPK1P [5] [2,4] USIM_GND < M10:GND M10:VRTC—<—— > VRTC [2,3]
I Eggg ﬁl?Vl OR — PCM_IN 3] i
- > SPKIN[5] UC20&M10
Notes: When M10 is applied, USIM_GND connects to M10 GND pin.
1.The SMD difference between UC20 and M10.
Intended audience Installed Not installed
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Power Supply Design

DC-DC Application

2.Use DC-DC to convert high input voltage to 5V,
and LDO will generate 3.8V typical voltage for the module.

1.It is used when the input voltage is above 9V in the vehicle application.

e.g. DC12V IN DC-DC DC 5V out LDO DC 3.8V out for module
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1.VBAT should be routed in star mode to VBAT_BB and VBAT_RF net.

If VRTC function is not used, keep VRTC pin open.

VRTC Design

B301 MI XH414

[2] VRTC

C313 +H\NM_1 00uF
\

________________________________________________________________________________

Supply Power to PCM Codec and ADC Circuit

U302 SGM2019-ADJ
VBAT 1 5
< IN ouT » VDD 3V3
R304__ 51K 4 o) 4 R305 C316| C317|
C314] C315] EN Z2 BP 75K _ _
__ _ ) 1% 4.7uF| 100nF
1uF| 100nF o~
R306

43K
1%
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UART and SIM Design

UART Level Translator USIM Design

U401 USIM_VDD USIM_VDD VDD_EXT
‘ R401 1 20 R402 ‘ A
' \ A1 B1 \ K
VDD_EXT < 2lvcca veesH2 »\VDD_MCU ngﬁ e
C406/ [100nF
2] RICD 31 a2 218 ORI MI8] |
J401
[2] DCD 41A3 B3HL > DCD_MI8]
5 16 VCC GND > USIM_GND [2]
2] RTS Ad B4 <IRTS_M 8] R405  22R
6 15 [2] USIM_RST[ RST VPP|—
[2,7]1 RXD < A5 B5 <_JRXD_M [8] . R406 22R - o
2] USIM_CLK
[2] DTR AN BeH4 < IDTR_M[8] [2]USIM_
3 13 [2] USIM_PRESENCE < PRESENCE
[2] CTS[> A7 B7 > CTS_ M8
9 12 Molex 91228
[2,7] TXD [ A8 B8 COTXD M [8]
R403 10K 10 11
VDD_EXT R407__22R —
EXT < T OE GND (2] USIM_DATAT
TXB0O108PWR |c402
C401] R404 “T100nF C403| C404| C405|
100nF | 120K 33pF| 33pF| 33pF|
— (a2, <t LO)| [{e]
U402 | ESDA6V8AV6
Notes: Notes: N

1. TXB0108 is to realize the voltage level translation between UC20/M10 and MCU. 1. R4057R407 are applied to suppress the EMI spurious transmission and enhance

2. This circuit is available for both UC20 and M10 UART voltage level translation design. the ESD protection. B
3. VCCA should not exceed VCCB. 2. R408 can improve anti-jamming capability of the USIM circuit.
For more information about TXB0108, please refer to the datasheet. 3. USIM_PRESENCE is used to detect USIM card, which will be low when the USIM card
is inserted. UC20 does not support this function currently.
4. The value of C406 should be less than 1uF.
. . A
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Audio Design
I_____________________________________________________________________________________________________________________________________________________________________________________________j
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1. This circuit is available for UC20 audio applicaion only. :
|
|
— 2. The UC20 firmware supports NAU8814 application without additional software configuration by default. :
|
|
Refer to the document <UC20 AT Commands_Manual> for details. !
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RF and GNSS Design

Main Antenna Interface Diversity Antenna Interface

J601 Main antenna J602 Diversity antenna
O0R R602—,0R
ceol | ce13 L ceozl ce14]
NM-—  NM | NM NM |-

! I
| | |
| | |
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| | |
| | |
| | |
| | |
| | |
| ' '
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| | |
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| | |
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| | |
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' R601 ' !
! - > ANT_MAIN[2] | > ANT DIV [2] |
| | |
| | |
| | |
| | |
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| | |
| | |
| | |
| | |
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! I
| | |
| | |
| | |
| | |
| | |
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|
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Notes: - 3
Notes:
1. If customers design antenna circuit with passive antenna, the R603 and L603

1. One typical reference circuit based on MAX2659 is shown above.
are not needed.
2. Customers can use one GPIO turning on and off the LNA U601.
2. Customer can choose an external LDO to supply power to the active antenna, _
3. The capacitance value of D601 should be less than 1pF.

C
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i | i
: : :
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| [ - |
| | |
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| | |

|Cc603 R603 | B :|:C609 |
| - 10R | W = U601 |
, J603 0.1uF | Passive antenna ’ 5 C608 | SGDFT NM |
' , L603 . GND RFOUT R . > ANT_GNSS[2,6] |
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' a ; 2 ——|5 !
i 47nH | c612 L604 GND SHDN m— <ILNA_EN [8] :
| C604; | 100pF | 5601 | 3IRFIN vec? i B
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| - y | | c605  MAX2659 o607 33F |
| c610 | ce11 | | T M | :
i o101 N | LXES15AAA1-100 —coo8 220nF :
! ! — — |
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if VDD _2V85 cannot meet the power requirement of the active antenna.

A
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Other Designs

i VBAAT VBAAT I nd ICatO r VBAAT VBAAT i D
l D701 D703 D706 :
| o \ 4 ¥ A A |
. For UC20 STATUS application N !%702 R R |
l ~o03 R704 R709 i
I 2.2K 2.2K |
i Co, L i
i R/ % @ [2INET_MODEC PN Q702 2] NET_STATUSD—@' Q703 2] SLEEP_INDD—@' Q704 i
i [2] STATUSL % M - % DTCO043ZEBRTL DTCO043ZEBTL DTC043ZEBTL !
| For M10 STATUS application = i
| Note: |
i Refer to the document <UC20_Hardware_Design> for more details about NET_MODE, NET_STATUS and SLEEP_IND. i C

Reserved Testpoints ADC Design

1 VDD _3V3 VDD_3V3
> VBAT [3,7] A A
2 |
3 > PWRKEY [2]
4 R705 R707
> USB_VBUS [2,8] 10K| 10K
5
L > USB_DM [2,8] > ADCO[2] [ >ADC1[2]
6 > USB_DP [2,8]
7 R706 \:D704 R708 D705
<ITXD [2,4] 10K »
PESD5V0S1BL
8 > RXD[2,4] B
9 < DBG_TXD [2] = -
10

J701
Notes:

Notes:
1.Input voltage range of UC20 ADCO is 0.272.1V, and ADC1 is 0.274.2V.

1. USB and main UART interface are reserved for firmware upgrade, refer to the hardware
2.Input voltage range of M10 ADCO and ADC1 are both 072.8V.

10K PESD5V0S1BL i
design for details. i
2. Debug UART interface can be used to catch log. As to UC20, the default log port i
is USB interface, refer to the document <UC20 AT_Commands_Manual> for details. i
3. It is recommended to add ESD protection components (e.g. ESDAG6V8AV6) on these

reserved testpoints. In addition, the ESD diodes used on USB data lines should have
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|
|
|
|
|
|
|
|
|
|
|
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|
|
|
|
|
|
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|
|
|
|
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|
|
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|
|
!
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

: . . A
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6 4 2 1
U801
ool - Q801 Si2333CDS-T1
GND|-2 o v ,—Kl
3 | DC_5V [ sT2 5 > USB_VBUS[2,7,8]
TXD > RXD_M [4]
RXD ‘5‘ I TXD_M [4] o
RTS > RTS_M [4]
cTst < CTS_M [4] R804— 10K
DTR > DTR_M [4]
pCD|S <1 DCD_M [4]
RI 91’ - CIRIM [4] |
VBUSI R801r—O0R <JUSB_VBUS [2,7,8] < JUSB_DP [2,7] 8] VBUS_CONTROLD—@ Q802
VBUS_CONTROL (> VBUS_CONTROL [8] DTC043ZEBTL
use_ppH2—R802—0R | cso1
USs DmL3— R803—0R ' NM_2pF
USB_ID{-% I 1
GPIO_01 12 — ON/OFF_MCU [2] <JUSB_DM [2,7] =
GPIO_02 - 5
GPIO_03HL DEEL\S_EQN'\[AG?U i VBUS_ CONTROL = High level, Q801 conducts.
GPIO_04H8 > WAKEUP_IN [2]
GPIO_05/-2 "> W_DISABLE [2]

MCU

Notes:

1.U801 represents customer's MCU.

2.Pay attention to the UART connection of RTS/CTS.

3.UC20 can only work as a USB device and supports FS/HS mode. To communicate with USB interface, MCU needs to support USB host or OTG function.
The VBUS pins of MCU and UC20 need to be provided 5V power for USB detection, and VBUS_CONTROL turns on and off VBUS power supply.

4.Customers can determine to use USB or UART communication according to their needs.

Application Installed Not installed
USB R8017R804, Q8017Q802 U401 circuit
UART U401 circuit R8017R804, Q8017Q802

5.Please pay attention to LNA_EN voltage level translation for LNA, if the voltage domain of MCU is 5V.
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