E s J101
= =
(6]
N 5B
E > >
= = = = R101 OR
l NI l — RF_ANT[1]
101 c102
NMI NMI
N FEEEEEEEEREE
OO0OEO0O0OO0 OOoQLLWLoOoOo
ZZZzzW W=zzCXE =
G666 2 =260 26
1 w! g & <> 49
L\RESERVED & woow g8 RESERVED[ 49 Note:
2 > 5 48 ote:
~2|RESERVED g ow GNDH—————————————).
i 3ianD USIM_GND 7 > USIM_GND [3] . .
5] PCM._CLK < 41peMm CLK USIM_CLK |46 — USIM CLK [3] C101,C102 are reserved for impedance matching.
[5] PCM_SYNC <3— 5pcM_sYNC USIM_DATA —> USIM_DATA [3]
5] PCM_IN > 8 pcM_DIN usimM_RsT|* — USIM_RST [3]
15 PCM_OUT <3 7. pcM_DoUT UsimM_vDD 4 » USIM_VDD
[41 USB_VBUS > 81USB_VBUS USIM_PRESENCE 42 <3 USIM_PRESENCE [3]
[4] USB_DP [ 9 lusB_DP UG96 12c_spAl4! — 12C_SDA [5]
[4] USB_DM T— 10{ysB_bm 12C_scL[40 —— I12c_scL [B]
U101-8
11\ RESERVED RI32 O R [B
12 RESERVED peD® ——  — pep 3 63 | RESERVED GND[102
13 \RESERVED RTS[SZ <1 RTs [3] 64 |RESERVED GND[HO!
14 RESERVED cTsp3e = cTs 3] 65 RESERVED GND[190
[4] PWRKEY > 15 | pWRKEY XD = TXD 3] 66 | RESERVED RESERVED|Y
4] PWRDWN_N > 16 PWRDWN_N RXD|34 <1 RXD [3] 871GND RESERVED[ 28
[4] RESET_N> 17 \RESET N VBAT?BB:B—I 68 | GND RESERVED[Y
Blreserver 3 =083 ~ZEE. VBAT_BB|-32 1 VBAT [1,2] 59 |GND RESERVED|-2
S96c2¢% ey 70|GND RESERVED|- 2
cE2uay omuu o 71 GND RESERVED[- 4
EhZEEY o eSES ;geND RESERVED%;
g ddd ddd e 24]GND RESERVEDF =
GND GND
75 |RESERVED GND[ 0
76 |RESERVED GND[82
Closed to module 77 |\RESERVED RESERVED|-28
78 |RESERVED RESERVED|-8/
= 791GND RESERVED/|-28
rak s £ 80 |GND RESERVED|-82
225 3 u 6 811 GND RESERVED 84
w5 | a= 82 83
gEF x s GND RESERVED|-83
= g o >
T 8 UG96
Notes:
1. Keep all RESERVED and unused pins unconnected, all GND pins should be connected to ground.
2. The CLK_OUT is a digital clock output for an external audio codec, please refer to UG96 Hardware
Design for further details.
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Power Supply Design

DC-DC Application

i i i VRTC DeS|gn i i VBAT VBAT i
i ltis used when the input voltage is above 7V. Use DC-DC to convert high input ! | b 3
3 p g gh inp 1 | Mt €213 +7) NM_100uF L D203 D204 !
! voltage to 5V, and LDO will generate 3.8V typical voltage for the module. ! ! v . N !
! | ! Lo R208 R209 i
| ! 3 = 3 3 29K 2.2K 3
! eg.DC12VIN| DC-DC | DC5Vout LDO  |DC 3.8V out for module ! i If VRTC function is not used i | !
! 3 i i i i Q201 [1] sTATUS Q202 i
: i 1 keep VRTC pin open. - P DTCO43ZEBTL DTCO43ZEBTL 1

LDO Application 3 > = = |

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

VBAT
+5V U201 MIC29302WU T
DC_INC> 2N outH4
Tvsi &:201 JQZOZ éRzm a - ng}f £C203 JQZO“JQZ% R205 == T ——— it~ - =
B TarouF TioonF U5tk | B 5 2 1% ) ]
T “ Supply Power to PCM Codec Circuit

U202  SGM2019-ADJ

VBAT 5
< » VDD_3V3

N out
R210_ 51K 4 4 R206 c21i0217
C214| c215] EN BP 75K
-4 VBAT = (R202/R203+1)*1.24 = 3.88V

| ‘
| |

| |

| |

i |

‘ |

! |

| |

| |

| |

| i

| i

| i

| i

| i

| i

| i

| i

| i

| i

| x — - 4.7uF | 100nF |

L ! 1uF] 100nF 1% !
e — — — === == — e L L E ! R207 !
i 43K |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ! ! 1% !
| i

| i

i j— I

i i

i i

i i

| i

i i

i i

i i

! i

i i

[ |

DTCO043ZEBTL

21GND

: |
' I
| |
' I
| |
| |
' I
| |
' I
| |
| 1
| 1
| p
! I
| |
| |
| |
i ;
| I
! D201 4 !
| I o !
! I
! R203 !
! L 47K = |
i - 1% !
| |
! I
C! MCU?POWER?ON/OFFD—@ Q203 AL !
! - I
| |
! I
| |
| |
| |
| |
! I
| |
| |

VBAT Design

VBAT
A - * -
VBAT BB pins VDD_3V3 = (R206/R207+1)*1.207 = 3.3V

O VBAT (12l i
[ VBAT [1.2]

D202 C206/+ _|C207 _|c208 |C209 021£i|+ _lc210 _|c211 _Ic212. VBAT_RF pins

PZ3D4V2H

L Close to the module VBAT pins

i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| = =T =T o
! N 100uF] 100nF [33pF [10pF 100ul 100nF "[33pF [10pF
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Note: . .
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UART and USIM Designs

UART Level Translator USIM Design

U301
R34 51K Ra03_ 51K USIM_VDD USIM_VDD  VDD_EXT
al i a1 B1 T fi A
VDD_EXT 21veeA VCCB » VDD_MCU R308 R309
MR 3in2 B2 ORILMA TEY 51K 0306} {1000
Mbpcp = 41p3 B3 T>DCD_M [4] 301
[ RTS <3 51a4 B4 <IRTS_M [4] vee GND > USIM_GND [1]
R305  22R
[ RXD <3 615 B5 <IRXD_M [4] [1] USIM_RSTO>— 1T} RST VPP —
[ oTR 71 a6 B6 a 4 RS06_22R
< DTR M [] [1] USIM_CLKD>——T CLK )
Mcrs —> 81a7 B7 —OCTS M 4] [1]USIM_PRESENCE <} PRESENCE
M1Tx0 98 B8 5 TXD M [4] Molex 91228
R302 10K 10
VDD_EXT <— (T OE GND 307 22R 1
[1] USIM_DATA CO——1—1 -
TXSO108EPWR c302
R301 -
€301
100nET 120K 2 c303]_c304| c30s
y gt
33pF] 33pF] 33pF
| o) <t ) [
AAAAN
Y
1 U302 ESDA6V8AV6

Notes:

1. TXSO0108EPWR is to realize the voltage level translation between UG96 and MCU.

2. This circuit is available for UG96 UART voltage level translation design.

3. VCCA should not exceed VCCB. For more information about TXS0108EPWR, please

refer to the datasheet from Tl website.

4. DTR is pulled up by software. Driving DTR to low level wakes up the module.

Notes:

1. R3057R307 are applied to suppress the EMI spurious transmission and enhance the ESD protection.

2. R308 can improve anti-jamming capability of the USIM circuit.

3. UG96 supports USIM card hot-plugging, which can be implemented through USIM_PRESENCE pin.

The circuit above is designed for low-level detection.
4. The value of C306 should be less than 1uF.
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MCU Interface

404 [4] MCU_RESET D—@ Q405
[4] MCU_PWRDWN D——@ a DTCO043ZEBTL

DTCO043ZEBTL

VDD_MCU VDD_EXT

AP_READY [1]

! L Q401 ’—Kl—‘ S12333CDS-T1 !
| " ; |

| [4] VBUS_HOST > sT2[5 > usB_vBus [1] |

! b T T

! b ° cao4 | vl

| [ 100nF ! "

; o R404 T PWRKEY [113 !

| [ i "

! U401 o 100K « L i

: P it 1

‘ 1 Do . !

i VDD ————» VDD_MCU [ |

! GND2 e~ Do [4] MCU_PWRKEY D—@ Q403 !

! XD i O RXDM [3] P DTC043ZEBTL 3

! RXD <3 TXD_M [3] . Q402 |

‘ | ‘

! RTS|2 RIS M B3] o g VBUSJ?ONTROLD—@ !

! ctsf—————  —crswmil o DTCO43ZEBTL |

! DTR- > DTR.M [3] P uE ‘

! DCDE—G DCD_M [3] D = |

i RI <JRIM BB . ) = R !

| vBUS10 R401—;0R 1 vBUS HOST {1 Uss op (1] 3 VBUS_CONTROL = High level, Q401 conducts. The PWRKEY pin is used to turn on the module. |

| vBUS CONTROLFL———— —\pys controL [ - A" — WL VUL U Z5 ittt il il - — - Nttt ittt 1

! uss_op12 R402—,0R c4o1 o |

‘ uss_pmH3 R403—,0R NM D 1

| 2 Y A

! usB_ID|-14 [ o ! k e

! GPIO_01[15 > MCU_PWRKEY [4] uss_DM [11} ! | ! |

! GPIO_0218 = MCU_PWRDWN [4] c402_| c403 . > PWRDWN.N [1 ! T RESETN [1]:

X N |

! GPIO_03 1; £> MCU_RESET [4] NM TRM D | | ! !

| GPIO_04 > AP_READY_M [4] . [ EE—— | p !

! GPIO_05[-12 = MCU_POWER_ON/OFF [2] i i

| D

| L L L

| - - b

| b

| D

| C

| il

| |

| D

| |

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

I ! I

Notes:

1. U401 represents customer's MCU.

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

3. UG96 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 USB interface is primarily used for AT command, data transmission, software debug and firmware upgrade.
The USB_VBUS pin of UG96 is used for USB detection, and VBUS_CONTROL powers on and off VBUS.

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

Application Installed Not installed

usSB R4017R404, Q401,Q402 U301 circuit

UART | U301 circuit R401~R404, Q401,Q402 Quectel Wireless Solutions
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! Eo bt b |
| 558 & o |
[agya) [=} |
| sg88 g8 PCM Codec Circuit |
‘ g8 ¢ !
! IYY S MICBIAS i
|
i R501 !
3 OR 1
|
| 2F |
|
i cs05 |cso4 | Cso:sJ}‘sOZJgsm Jgsos 507 | C508 | C509 | C510 !
‘ = |
! 4.7uF 4,7u|=100nj’4 7UTOOnF ddg9g Usot 100nf 2.2uF 2.2 100nF y i
! LooooaQ a1 I
| Wagoaao 2> |
| T>>>5> " !
‘
! 4 <2588 |
i 51 47uF RSO a = T T T e Blpcm mMictP > G520 i zzui o MIC+[5] |
1 N I T 32 \icBIASt cpp1f14 | |22 \ "\ ot |2 £ mic-15] i
! R ~2/IN1P/DMC_DAT cPNiHS sy | C546 |
i MICBIAS 12 518, | 2.2uF s 10uF :
! 5 cpp2-2 = ‘ u !
| BIMIC+> IN2P CPN2 !
| 5] Mic- o 41 IN2N/JD2 =y :
i HPo_RHZ Bl [ |
| HPo_L 20 !
| rsos OR Blyok  ALC5616 !
| [11PcM_ouT > 22\ pACDAT1 Loutp2 T PCM SPK1P 5] |
| [1] PCM_IN - RSO“EDSS 21| ADCDAT1 LOUTRN[C > PCM_SPKIN [5] !
3 [11PCM_CLK > ;505[I:D P 241 BCLK1 CS7. 1 our 1
| [1] PcM_SYNC >——2% 23| Rek1 cpvppH8 Cmi izAzﬂF l !
1 C512 | C513 | C514 SPVEE :]]2 H l I :
i |
| osziess e CPVREF I !
C515, ! R512 i
| v M T NM VREF28 | [470F |
| 2 1GpIo1/IRQT %7 0R :
| A spArZZ ] © 12¢_SDA] 1
| VDD_3V3 b1 scLi28 J12C_SCL[1] !
! NM_10K - I
: 1 e 2 87K ghix !
I [} [} rHY EHY |
i < a !
| ~ o !
! I
1 VDD_EXT !
‘
— |
‘ -
|
‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
I 1 !
| Audio Channel - Handset Audio Channel - Earphone |
| |
3 N - [5] PCM_MICIN—> (’l ”””””””” | !
! | _|cs39 _|cs40 |
! [ ESD9X5VD 535 | C541 ! |
| i I i i L ESDOX5VD 15] PcM_SPK1PT>-F305 ey OR | |229F D TOpE B aqg | OO0 1
| c523| 0524 | o528 C526 |cs07|0528 | D501 | D502 l i l ! LI $ 1 1
! :
| T T3PF T TfipF [10pF | 33pF/!!/ 2 1501 IC536 |C537 |C538 i L | earphone interface i
! 10pF  [33pF S | |
| 18] PCM_MIC1P —F301 ng 4 !
i 151 PCM_MICIN <—F202 oy R L 3 J502 !
1 (5] PCM_SPK1P [ F503 eyl C5# | 1uF 3 0R 53 :
i 5] PCM_SPK1N [D>——F504 7wy Cs“él [HuF 2 15 PoM_MICTP >-208 > 2 Earphone |
! 2 |ps05 E‘—‘ ‘
! L529J5530 JQ531 C532 _|c533|c534 D503 D504 HANDSETCON J§542 Ls% § } D508 3
! T0pF [33pF [10pF [33pF “[10pF [33pF
! pF 133pF  110pF |33pl pF |33p 10pF  [33pF @ !
| ESD9B5V !
| 1 ESDOX5VD !
3 J: gsmssv = = 1
|
‘
|
‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
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