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1. INTRODUCTION

1.1.  Scope

This document introduces the EVB for the SE150A4 Smart Module and describes all its
characteristics and functionalities. All the features and solutions detailed in this
document are applicable to all SE150A4 Smart Module variants, where SE150A4 Smart
Module refers to the variants listed in the applicability table.

1.2.  Audience
The Telit SE150A4 Smart Module EVB is a development board
designed for engineers, programmers and developers who are looking to:

e Develop and test applications based on current and future Telit Smart Module
families via Android
e Debug and/or Improve Android applications based on Telit Smart Modules

1.3.  Contact Information, Support

For general contact, technical support services, technical questions and report
documentation errors contact Telit Technical Support at:

Alternatively, use:

For detailed information about where you can buy the Telit modules or for
recommendations on accessories and components visit

Our aim is to make this guide as helpful as possible. Keep us informed of your comments
and suggestions for improvements.

Telit appreciates feedback from the users of our information.

1.4. Text
ﬂ Danger: This information MUST be followed or catastrophic
equipment failure or personal injury may occur.
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Warning: Alerts the user on important steps about the module
integration.

* Note/Tip: Provides advice and suggestions that may be useful when
integrating the module.

A Electro-static Discharge: Notifies the user to take proper grounding
m precautions before handling the product.

Table 1: Symbol Conventions

All dates are in ISO 8601 format, that is. YYYY-MM-DD.

1.5. Related Documents

Module Name Description

1VV0301698 SE150A4 Smart Module Hardware User Guide
1VV0301695 SE150A4 Smart Module SDK User Guide
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2. GENERAL PRODUCT DESCRIPTION

2.1. Overview

The Telit SE150A4 Smart Module is a multi-mode and multi-band wireless smart
module, which is based on Qualcomm QCM2150 platform. It includes baseband, memory,
RF front end and required circuitry to support rich multimedia features, global location-
based service, wireless connectivity, and air interface standards including GSM, WCDMA,
and LTE.

With higher integration to reduce PCB surface area, time-to-market, and BOM costs,
Telit SET50A4 Smart Module will help drive wireless products adoption in industries
around the world.

SE150A4 Smart Module is based on Android operating system and it helps customers to
develop embedded devices without host MCU or processors.

The SE150A4 Smart Module EVB is a system permitting the customer to evaluate and
test the module’s functionalities with a first set of peripherals such a display, camera
and sensors.

The SE150A4 Smart Module EVB is integrated with the following items:

[ I_CM

e Proximity Sensor and Ambient Light sensor

e Accelerometer (G-Sensor)

e Two Camera (Front / Rear)

¢ Analog/ Digital audio

e Two SIM card holders

e One USB interface for the main Module’s port
e Two UART ports available on an USB hub adapter (for debug purposes)
e /4 buttons (Power Key, Reset, VOL+ and VOL-)
e T-FLASH card interface

e Battery charger

2.2.  Kit Content
The Telit SE150A4 Smart Module EVB kit consists of the following Items:

ltem Quantity

Telit SE150A4 Smart Module EVB Mainboard
Power Supply adapter

SMA female to UFL cable (length: 120mm)

Multi Band RF antenna (with SMA male connector)

WIW[—= =
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The EVB Mainboard is shown in the following image:

|

*ouICY L

Telit
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17 16 15 14 13 12
1 | Power Switch 14 | Reset button 27 | Backlight driver
2 | VBUS 15 | Power button 28 | Q102
3 | UART 16 | Denoising MIC 29 | Battery
connector
4 | Power-0On indicator 17 | Vibrator 30 | LDO
5 | Speaker 18 | HDMI Port 31 | DC Jack
6 | VCOIN 19 | SIM Card slot 1
7 | Earpiece and MIC 20 | PS/ALS Sensor
8 | TP Interface 21 | SIM Card slot 2
9 | Headphone Jack 22 | G-Sensor
10 | LCM Interface 23 | SD Card test points
11 | LCM 24 | SD Card slot
12 | Volume - 25 | TE Board connector
13 | Volume + 26 | Micro USB port
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!I'he EVB can host one SE150A4 TE board, which is shown below:

SE150A4-NA

ENGINEERING SAMPLE
IMEI1:123456789012345
IMEI2:123456789012345
BT MAC:123456789012
WIFI MAC:123456789012

Model:SE150A4-NA
Assembled in China

DJowpd JuoJy

DJ3WDY 1D3Y 0z
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The picture below shows how to install the SE150A4 TE board on to the EVB:

BAT_CON
+4105

DC_JACK

SE150A4-NA

-
J301

SOCARD

IMEI: 351939319990473
IMEI2: 151935319991919

BT MAC: 0021TEIS0CO3
WIFI MAC: 0021TE39081B

MARKETING SAMPLE
Model: SE150A4-NA
Assembled in China

Ofi-LCM | -]
On—HDMI [ - |

J204

RESET VOL+
Denoising MIC 4 01204

LVDS_BL_CON
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3. FUNCTIONAL DESCRIPTION

3.1. Block Diagram

The SE150A4 Smart Module EVB is a motherboard allows you to connect and use the
Telit SE150A4 Smart Module’s Interface. It can be split into several functional blocks
depending on the implemented function; the following image is detailn the block
diagram:

The following is the architecture block diagram:

EVB [PWR_ON] [RESET] [ SIM1 ] [ sim2 ] [FLASH_LED] [ Vibrator ]
A A A A
v \ 4 4 ¥ v v
[
MAIN_ANT ——
Micro-USB > USB_VBUS GPS ANT—/
> .
LDO VBAT DIV_ANT
5V Power Supply WIFI_ANT
Adapter
MIPI_CSIO
_CSI0 € 1301 J&—>{main cAM
Battery— SE150A4 ]
MIPI_CSI le—»{ j302 J&—>{Rear cAM]
RS232 UARTO
le—> UART1
RS232 _ PWM  MIPI  TP_I2C GPIO | PSIALS

Keypad
Controller

E—J [Backignt Driver] ctP ] [keyupimown]

\ HDMI
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3.2

Main Connectors and Devices Layout

The following is the main connectors position and EVB devices diagram:

~ J612 d H
4 O DMIC1 DJ411 |:| HANDSET AUDIO
UsB TO JACK !
UART
J101 VCHG J403 - -
J400
DC
INPUT §101 :
J401
VBAT J102 |:|
T VCOIN bmic2
J105 . O .- |:|
VBATLED 10
B#JLT[JE_II_?Y To1 oot |:| J412
LED101
- 4201
J103 2 5 ” <
o] U113 o]
J104
Jao3 LCM
UsB 16
MAIN -
|:|J301 2L
501 5071 30 1
J202
901 413 J902
czgn “1ld40 J904 41l 40
J603
i 8] 2L 14 8] )
PS/ALS DISPLAY
G'SESOR SENSOR
LCM/HDMI
U501 U502 s
J204
e —
SIM2 J602
I ——
e —
SIM1 J601
.
e A
L — 2405
PWR_KEY RESET voL+ VOL-
DE NOISING IQ‘ DI
mic s701 S716 s715
HOMI | J1201 O $702
1 MIC401
O [ LVDS +|Lvps_BL]- O
11202 11204 B
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3.3.  Switch and Jumpers Settings

The following is the EVB default switch and jumper position diagram:

J102
S101 o

VBAT

o (s

J103 * O 1 10
'l‘ :I @ 5|:|e
= \.nna - -
(0 — o)

1413
)E@ J903
B J104 16 15
mm
— 2L 14
J104 5071 5074 ,u[|1
J901 14113 Jaoz
a1l _lao Jo04 a1l a0
Q 2L 1 (e}
J204
| |
" —
J204
N e —
N —
e e J
|
O
1
o 1] LT O
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The Jumpers and Switches functional description is described in the following table:

LT Default

/ Function Statuses

Setting

Switch
In series to bV DC when

connected to VUSB via OPEN when S101 is on VBAT
S101. position

1102 Open Can be used to perform CLOSED when S101 is on VCHG
Power consumption position
measurements.

CLOSED when supplying EVB
with the DC INPUT connector
OPEN when supplying the EVB
with the Battery (using connector
J105)

The jumper when closed is
adding a Pull down resitor
of 47Kohm to the
BAT_THERM line.

J103 Closed

In series to VBAT provided
to the module. Can be used | CLOSED in most of the uses

J104 Closed to perform Power OPEN when required to
consumption unconnect Module’s VBAT
measurements.

Permits to select which OPEN if LCM Display is used

J204 Open display bus to use (LCM CLOSED if HDMI/LVDS port is
display or HDMI/LVDS) used

Permits to select if 5V DC

supply from DC INPUT is ) _ _
connected to the VUSB line VBAT if SVDC is applied to

S101 VBAT internal DCDC for VBAT

(Module’s main USB port) _ _
or to the main DCDC CHR if HDMI/LVDS port is used

adapter for VBATT

1VV0301694 Rev. 1 Page 15 of 47 2021-05-17
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4. POWER SUPPLY

4.1. Power Supply Source Selection

The EVB can be powered from a power adapter or a battery depending on the use case.

The following is the circuit diagram:

uss W
VBUS

J102

A

SE150A4

o 42v
Adapter o o— LDO o VBAT
S101 J104

U200

U103

VDD_EXT_EVB
e ()
Battery \/

Q102

If the 5V power adapter is connected to EVB, switch S101 must be set to VBAT position,
and jumpers J102 and J104 need to be closed to power up the EVB.

If the battery (3.5V ~ 4.4V] is connected to EVB, jumper J104 needs to be closed, to power
up the EVB.

MOSFET Q102 prevents the adapter and the battery from being supplying the power to
EVB at the same time.

There is a Power-on indicator LED101 on EVB. This LED glows in red color when the DC

power supply or battery power supply is normal.

The following is the circuit diagram:

T-PIN-12

e

03470R

|

g
g b

DCINPUT(5V TYPICAL). —Eﬂimw
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Telit

Y -
The following is the circuit diagram:
RES-0805

R120 r—HC OR

T, o i, [ AR
g5 RES-0805
e T ' = > 5L
it —

GND -
o s

3
ety 80mil NC_A7UF
WAFERT 25MVLXP_OTP
oo e

&
Z
=4
2R TIO1

NC_ESDABSVD-.

Qio2
DMP2066LSN |
-l

&)

[C120
[NC_10u

Tioz

T-PIN-1X2

J103

The EVB internally supplies its peripherals with some LDO outputs (1.8V, 2.85 and VSIM)
from the SE150A4 Smart Module and with a 3.3V LDO (VDD_EXT_EVB).

The 3.3V LDO schematic:

The following is the circuit diagram:

300mA

R117

U103
XC6019B302MR
BT ¢ L vour [
cue_T_ l “{enp
47UF e |2
o Ha
P c
NC;|:
1VV0301694 Rev.1 Page 17 of 47
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The following table is detailing the involved LDOs:

Peripheral Connector Description
LCM J201 LDO6_1P8(125pin), LDO17_2P85(129pin)
Backlight U201 VBAT
g:ﬁgfi“"e Touch 11700 LDO17_2P85(129pin), LDO6_1P8(125pin)
Flashlight U301 LED301 VBAT

LDO6_1P8(125pin) for Camera DVDD

Camera J301 J302 LDO17_2P85(129pin) for Camera AVDD

G-sensor U501 LDO6_1P8(125pin)

VBAT, LDO17_2P85(129pin),

ALS/PS Sensor U701 LDO6_1P8(125pin]

Vibrator 402 VIB_DRV_N(28pin)

TF Card 603 LDO11_SDC (38pin]
VREG_L14_UIM1(26pin),

>IM Card J601 J602 VREG_L15_UIM2(21pin)

LED D101 VBAT

The following is the power distribution diagram:

SE150 Module EVB
LDO5_1v8 > IOVDD
LDOG_1v8 > '-CD’TS{?DEDNSOR
LDO17_2v85 » LCODT F\"fDSDENSOR
op_L0012 ,[SD CARDUEATA Full-
LDO10_2P8 > CAMERA AFVDD
LDO16_2P8 » CAMERA AVDD
SMPS_S3_135 > LDo
USIM1_VDD > USIM1 CARD VDD
USIM2_VDD »| USINZ CARD VDD
SD_LDO11 >  SD CARD VDD
MIC_BIAST > MICBIAST
MIC_BIAS2 > MICBIAS2
VBAT 4.2V
VBAT < , BACKLIGHT DRIVER

1VV0301694 Rev. 1 Page 18 of 47 2021-05-17
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4.2. Power consumption monitoring

To facilitate module current consumption measurements two test points (VBAT and
GND) are provided on the SE150A4 Smart Module-TE board. To supply power to VBAT
and GND test points remove the jumper J104 from the EVB.

Note/Tip: To measure the SE150A4 Smart Module current
consumption, EVB needs to be powered separately, so that the
LCM will work normally..

4.3. Battery Charging

To charge the battery from a DC adapter or a micro USB port, the EVB includes a battery
connector J103. Battery connection is optional to operate the EVB. Battery could be
useful for field trials, drive tests, and demos to avoid unexpected power cuts.

The battery is charged if the EVB is powered by the adapter. Note that jumpers J102 and
J104 need to be closed and S101 is moved to VBAT position. If battery charging function
is not required, remove jumper on J102.

If the EVB is powered by adapter, it is necessary to pull down BAT_THERM (module pin
VBATT_THERM, Pin 134) to GND with a 47K resistor, otherwise charging and power
supply will be abnormal.

When the battery is used to power on the EVB, the value of R106 must be equal to the
internal NTC resistance of the battery at normal temperature, hence R106 = 47KQ.

1VV0301694 Rev. 1 Page 19 of 47 2021-05-17
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5. PERIPHERALS

5.1. Display (LCM)

The most important peripheral for a Smart Module is the Display (or also called LCM:

“Liquid Crystal Monitor”) that includes additional items such as the Capacitive Touch
Panel (CTP) and a backlight driver. Details of the LCM used with this EVB are listed
below:

ltem Description

Display Type

Amorphous silicon TFT (a-Si TFT)

Display Colors: 16.7M

Resolution: 720*1280

Pixel Pitch: 0.08625(H)*0.08625(V]

LCM Dricver IC: ILI9881D

Display Mode: Transmissive /Normally Black
Luminance: 430cd/m2(typ)

Contrast: 900:1

LCM Interface Type: MIPI DSl video mode

LCM Pin Numbers: 30

Pin Pitch: 0.4Pitch

Inoput Voltage: VDD:2.8 or 3.3V,IOVCC:1.8V or VDD

Backlight Typeand || £r) o kiight /white

Color:

Backlight 12 LED, 2 groups in parallel, 6 LEDs in series in each

group,Vi=19.2V, If=40mA

The LCM is connected to the EVB through the J202 connector.

The following is the circuit diagram:

1VV0301694 Rev. 1
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The following is the backlight circuit diagram:

L2110

L
SWRALIIIEI00NT 100

D212
WEBSE | IW-2/TR

SZI005GT 0T o
J— LN . |
L p—— 7~ b Ly SZINSETH T ———
5 lour el vV — WHEE
o= 26 R -
i —— . 2 S
3% R [ TORSBEMD1-T1 } ‘
TEVA P ‘ &
Ll —%I— P B— menl rem — o
o8 ATUE Rzt =1 R T
T00KR 10 108 o p—
! !

5.2.  Touch Panel
The display is integrated with a Capacitive Touch Panel (CTP) driver GT5688.

This part is connected to the EVB through the J201 connector.

The following is the circuit diagram:

5.3. Main USB

To download firmware, debug, and trace the module includes a USB port to connect the

Modem

The SE150A4 Smart Module USB port is connected to Micro USB port on EVB available
on connector J301. Battery can also be charged from this port. It supports BC1.2
charging standard, maximum charging current can reach 1.44A.

The following is the circuit diagram:

1301

4UN2 3 mooooy
OV,

1A A 2 1USE DR

R306 DLW21SN6705Q2 ——
OR_} use Tor

&)
| |w o =

USBFO05G5K22-00R

D302 5, D303 D304
csos | ’%S/ ESDALS OSTsazS/IZS/EsDQLSDSTSG

TOONF/SO0V | pESD12vS1Ug
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The following is the 5V boost circuit:

TEEE AN p TV

LT _pmmgmy ATuH

‘ DFEZSONZF-SATH=F2
5

un
w
ryi) R— veC 1
1
5
. "
\Foa Ay o ecralt
== I @
a [
- - SEMES .

9.4. UART

The module has two UART ports. The UART1 port is for flow control (CTS and RTS). The
UART2 port is not for flow control for debug or data communication. The two UART
ports are connected to UART to USB converter chip CP2105. When the user connects
USB cable to J612, two COM ports can be seen in Device manager.

The following is the circuit diagram:

IC_LDO_SGM2036-18YUDHG/TR

U602

_______ 300mA 300ma S
ST 5 41p aur . p TSRS
Hm g g
G &
Re26 | ]
oz u cs22
uF
1w
cr20
TOONF
Us03
TR e R
------- G20 5 FsT
1 ‘ va —
T SUSPEND/RLECI -
NC/DCD_ECIAVPP =
& oo GPIOO_ECYDTR_ECI =5
GPION ECUDSR BT [ — \GAQ TEUARTS TS
FRE0G oy 2
R4l _|CBaZ 7 peci ?E% et f&%‘ﬁm‘ré !
o T R &

uE a3 | o4 RO ECT 5]
7 [100MF THD ECT =t 1GPIO_17-UARTS Rx!
0ONF 1UF 25 0 505
S G ROD.SC 57 <]
— i p— GO THDSC - L TRFZ ARG
]
3
4

RIS SCl - RE04
VaUs

]
SUSPEND/RL SCI
D+ GPIOO SCUDCD S 1-5--

GPIOT SCUDTR SCI 55—
D- GPIO2 SCITER SO ==

T620 [ TE17 | T618 | TE19 | TE24 | TE2S
alaloslralrailrad

CP2105
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9.5.

USBFLOSGSKZ2 OOR.

J12

USIM Interfaces

L4 U3
3 1 2
P
2 4%A 3
1 DLWR21SN6T0SQ2
D&12| D823
Tvse1 - -
7ZX ZS ZX LOADC 05PF
PESD12VS1UB] P T
g5
a4 (e

Telit

The EVB has two SIM slots. Both slots support SIM presence pin usable for Hot Swap

function.

USIM1 is available on J601, USIM2 on J602 card slot.

The following is the circuit diagram:

1

C605

10T VOO
RG22
or
T62 L ce1a_l_ceos
—— TUF —__100NF
— J601
mem == . R611 22R 6 VCC GND 1
m > [ ! SRSt VPPZ_
WM Ry —< — 4 ek e
:'!—IM_L?QEI]L Re1z_ 2R 8 | pRESENCE 7
MOLEX-91128_8
oo oy T804 T804 161 Tell <
NCaw - e 2N ZS TS
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L]
1USIVE_VDD)
R62
OR
T62 1 cew_l cs15
—— UF — _100nF
— — J602
------ 2R & vee GND |
. o 1 S RST vPp e U .
LUSIM2 LRI { } CLK /0 LUSIM2_DATA,
Pe=——n 22R 22R R617
1UIM2 DETI [, 8 | PRESENCE 7
MOLEX-91128_8
oo s 619 18] TE2 T621 | cem
T NC_1SPF
NC1SPF == —NC 15PF 72, Zal

5.6. SDCARD

The SE150A4 Smart Module EVB includes a Mini SD Card slot (J603). It supports Hot
Swap function.

The following is the circuit diagram:

__________ lem 111 opact
e {56007 o
T A
o T61.
RE01 R61 R61 RB2 RB2 R62 T61 C633Jd-$a; —
10K el nely o ne N me Py ne 3¢
g |
- J603
SocND; [ 2 aup
4 lvoo
ety R630 B
g [ 1 ax 0
" s GND
v anp L
----- . 7
1SDDATAD [ DATO 1
\————— s GND
JSD_DATAT! [ DAT1 3
""" GND
ey i
1SDDATR2L DAT2
T 2 ours
——— 9
isn o [ beT
Low active
ALPS123
TGO
slsl ol of 2f gl e -
sl gl 2|8 3l 3
2| Bl El el 2 EE
so_emp OQ———
spog O—m
soon O—mm—m———
sz O
spos O JreN
so_cw O — — —
e (O
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5.7. Control buttons

The SE150A4 Smart Module EVB has four buttons .These buttons functions are detailed
in the below sub sections.

5.8. POWER Key
The Power Key is used to power on and off the SE150A4 Smart Module.
To power on the SE150A4 Smart Module:

1. Connect the power adapter
2. Switch on the power supply.
3. Press and hold the POWER Key till the Telit Logo is displayed.
For more information, see the SE150A4 Smart Module Hardware Design guide.

The following is the circuit diagram:

S701
|= == R710 1K

c7o1_ |
33PF T

T701
PESDSVOS1BL

Used to run an unconditional restart of the SE150A4 Smart Module. Please refer the HW
Design guide of SE150A4 Smart Module for the detailed timings.

The following is the circuit diagram:

S702

R702 1K =
{RESEN < 5 4 —1 ¢ 9] o
O O

co2 |

33PF T x

PESD5VOS1BL

T702
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5.8.2.
Used to control the Audio Volume of the SE150A4 Smart Module.

The following is the volume up circuit diagram:

i
voL up! B2 1K —
==
a I 4 © s ’o) o——
Lo o—
cro4 | 703
REEE PESDSVOS1BL
The following is the volume down circuit diagram:
T« S715
ﬂ +

1VOL_DOWN!
< | I © © ? o) g:

c703_|
33FF T T704
PESD5VOS1BL

5.8.3.

The system also supports additional functions when pushing a combination of keys.

Pressing PWRKEY together with VOL + / VOL- allows to set the SE150A4 Smart Module
in USB Force boot or Engineering mode.

The following table shows the Key combination functions:

PWRKEY VOL+  VOL- Description

Key combination Y \ Y Enter forced download mode
before Power Up Y N Y Enter engineering mode

To boot in normal mode, connect the power supply to EVB, press the power button until
the screen displays; then release the button.
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5.9. Sensors

The SE150A4 Smart Module EVB has two sensors (Accelerometer and Proximity)

5.9.1.

Tri-axial low-g acceleration sensor from Bosch (BMA421) is used in the EVB.

The table below has details of the sensor:

Item Value

Digital resolution 12 bit

Resolution (in +2g range) 0.98 mg
Measurement ranges (programmable) +29,t49,489,%16¢g
Zero-g offset (typ., over life-time) +100 mg

Noise density (typ.) 300 pg/vHz
Bandwidths (programmable) 1600 Hz ... 1.5 Hz
Supply voltage (VDD) 1.62..3.6V

/0 supply voltage (VDDIO) 1.2..3.6V

FIFO data buffer 1 kB

Control 12C

I2C Address 0x18

Additional details on the component could be found in the component’s datasheet (ref.
to supplier website).

The following is the BMA421 sensor circuit:

FEEEE

n
1042 ACCLINTI NS )
LR ] {

5.9.2.

The Proximity sensor is used to detect approaching objects. The EVB has Proximity (PS)
and Ambient Ligth (ALS] sensor from Sensortek STK3311-X.
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The table below has the details of the sensor:

Item Value

PS Digital resolution 16 bit
ALS Digital resolution 16 bit
Control 12C

I2C Address Ox48

Additional details on the component could be found in the component’s datasheet (ref.
to supplier website).

The following is the STK3311-X sensor circuit:

4“
g

[R}—q oReces
€si1 ﬁ 22R

R510
47UF
1LDO6_1P81 G0

R511|
me B us02

. -
[}
>
[
IEROR SO, sa LEDA |2
ol g b m o 1
SENSOR IRC_SDAI [ 1 spa neld
1GPID A3 ALSINE N 2T R
o
=4
L)
m
1C_SENS_STK3311-X
'"DOo6 1p8! ]
1LDoe 1p8

R519—2.2K

r,

________ AN

5.10. Audio

The SE150A4 Smart Module EVB has the necessary circuit for all the Audio Interfaces.
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5.10.1.

Two Digital microphones are available on the EVB.

The following is the circuit diagram:

Telit

st w12
OR
0r [ERS ety ' RIS o
_________ R451 DD EXT MIC_BIAST P =
IEXTMIC_BLasL! P————1___1 R 08 e v P L > EL
---------- R T e ol D, B9 —f e
'_GEK’_&B_DM_CG_(_LEIZ e 1 1GPIO 89 DMICO €L . x
'GFIO_90 DMIC DATA) i - TGPIO 90_DMICD DATA!
430 MMD201-005 431 c432 ca45 MMD201-005
NC_33PF NC_33PF j—
100NF o 100NF NC_33PF NC_33PF

5.10.2.

The Noise cancellation is performed

The following is the circuit diagram:

ca24

using an additional microphone.

4
A
ACMGA013-055-423-F-003
SZ1005GTS0TF rese
__ 210056 IMCE s
MG — ‘ & MC401
I 8409 s
SZ1005G750TF v _N_ ]
MEEND [ -
8410
iOE
I
€425 €426
$pF 330F

5.10.3.

The Handset lines are available on an RJ11 connector (J403). The handset is often used

for audio test.

The pinout is shown in the table below.:

Pin Signal

MIC GND

EARN

EARP

ARWIN|—

MIC1 P

1VV0301694 Rev.1 Page 29 of 47

2021-05-17



SE150A4 Smart Module EVB User Guide

The following is the circuit diagram:

can ca02
B401 10PF 10PF
120R/100MHz

7 vvx2

Telit

ralue] |

_____ 1 2
AAL

120R/100MHz
B402

C405_| C404

603 33PF | 33PF

33pF

Ta02

T401
g

=

I}
121
12

C406_| C408
10PF 33PF

I

09 |
33°F T

1
i3
E

C407_| C410

10PF 33PF

HANDSETCON

In the hands-free mode, the MIC used is the handset MIC, and the speaker is switched to

the one present on EVB.

EVB has 3.5mm audio jack (J404), supports earphones having detection pins HS_DET and
HPH_L (detection circuit). There is a pull-down resistor inside HPH_L, when headphones
are not inserted, HS_DET and HPH_L are connected (status is LOW). When headphones

are inserted, HS_DET and HPH_L are disconnected (status HIGH).

The following is the Headset jack pinout diagram:

GND[MIC| R | L )

When the headset is inserted, there will be an interrupt to the SE150A4 Smart Module.

Audio lines will be switched to headset mode..
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The following is the circuit diagram:

RS
Ra13
< P
<
22K l
B,
Joees
WT
g GRE [ —}— ey
el s

33PF 336F 14 413
0RKC R

D0 PR pssan

RAT3 47RNC

— Pl
,,,,, B406 R
©  HELED
s
,
= TR DDIACK B o
BRI [ Cp— 47 " ALIACR
4]
5
s [ R | ¥
o I N Ny S A N v s )
L T . . Audio Jack
A Rats R0 s fruos | Tam f
o8 e s
NM 470R NM_ATCR |
bsl csl =
(MJl Cﬂ\ﬂl kil 33PF Bl ATREA-DESUTT
NC_33PF NU!P!l

calt

a1
e 1NFI o

5.10.5.

The EVB includes a speaker for handsfree mode. It's circuit is shown below.

The following is the circuit diagram:

OR

1401
TR S N
OR
-—-- B412
1Pk Y™

. . 2
CONZ
rv |
c419 c421 €422
33PF| 39F | 33F %

T403

Ta04
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EVB has a Vibrator connected to J405

The following is the circuit diagram:

_____ J405
IVIBDRV.NI [, > 1
e 2
a)
CON2
_ R4210R
IVBAT! P ] &
5.11. ADC

The two ADC’s are connected to the VBAT through a voltage divider.

The following is the circuit diagram:

- (iv}
WVBAT) DEAT
R508 R506
100K 100K
g g

RS05 Re07
C15KR
NC_15KR

5.12. VCOIN
A backup battery for RTC could be connected to the module.

The following is the circuit diagram:

Ieomi

B501—| | 22uF

NM_XC414 —— €508
o~
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5.13. GPIO

A set of GPIOs are available on two connectors named J903 and J904.

The following is the circuit diagram:

1903

2 1 . m&q.wmw_\.
o é@syfﬁw — E - s - QAMC0 Ul
“fi‘;"ﬁ— o [ Jam o
1SENSOR I2C SCLI 2 1 —1 -
1GPI0 1083 [ 4 3 T NGPIO XX 4
Ja04
3 61! 2 BRI T3 y
JEzT . : D
WGPIO X% 1) 3 — t AN VDD T
’Wﬁﬁl — E — AN
| — 9 Top -
--------- S H & -y
1GPIO 94-LCD | S0 R — 3 13 — 1GPIO XX 81

5.14. Board to Board Connectors

The Module’s Interface can be connected to the EVB through two socket connectors from
Panasonic with p/n AXK580147YG (80 PIN 0.5mm pitch 3.0mm height).

The following is the J901 and J902 Schematic and Pinout diagram:

J901

LVBAT MOD! . 1o o8
2 o O 79
3 78 | |
4o I ) \
TBAT TR o oR VEAT NS P
_____ 0 O |
[ y 70 % ]
'ADE||:. 84 C° 73 — WCOIN}
i N 95 ol2 T GEeet
¢ ARESEDS 0o ol KRl 5oL
1PYRKEY] lo ol AGRI01078
Po=——— e — o 2o ofd %9-'01"31
IS, \SENSDR. DC SDA [ '31 o o% el gﬁ%
_______ © O F =
_ SRR RIEl 5o otl 5 1GPIO XX
phridgniiy 2o ol e S i
EIQ LBAR]] o o =10 20, VK !
,GPID 1Z- UAR'L‘S,RX' 1Bs o8 1GPIC) B9 DMICO CURy
oo Vg, o N —-o-C
20, o6l | LISRIRL,
Ty 215 of0 1USB _DPy
} e
FG_EIQJQLJ.. 2o o2l 1B DN!
...... IQ.ZOS% 235 598 —1)UsB DN e
VGPIQ 25-CAM D! Mo ool 3 P VEUS)
2y B, oo r . ___ .
102, 65 o2
o o oo T
_LG-E.I-QiZ.(Il' 29 g g 52 <> 'QL‘)%ﬁI
108 D PeTeway IRt
SDLBO1 L 1 31 50 i aqi LZQZ_SD&'
] 1 ‘[ 2 ° o 49
S s e Dy
+§gfﬁm: _ 2o odl :EB@JT_B!E@JI\"J
12 WQ.I ) o o H— QR e e
15D CLK 3645 o5 GPIO 46 ACCL INT2 NI
________ i ] o o IGEQ L ACLNILY -y
1SD.LDOL 2693) : B o UGQLREAR CAVERAEN
1oR D 945 o2 "Gmo 34 REAR CAMERA ENFI
1 40 41 -
D CMD, o O —1GPIO 43 ALSP INT N,
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J902

oo
=]

I~
N}

M

f

Telit

5 76 |
o o v eeeaa
6 75 | ILMC GND!
o o D!
=S oo B
8 73 had
5o o Lo
50 o e,
o SEHRI-,
lo oLl | ERELGND]
25 o082 —PHL
3o ob i
Hd o5 o8Z e
Hoo off |PEEN
o o SO
Hio o 1HS, DET,
85 o Mo lewor 2200
9 2 | - 1 1
Hio o 1GRIQ 1L TE LoC SChY,
200 gl CBQIOTE LA
21, o0 5
jm—m——m 245 o2 1GPI0 64-TP RS NI
D017 2555l 4o of K
 BsT! O
GPIOE0L 7! 25 56
P 1 %0 oo o
2 4 ¥ 1LDO6 178
0 o - 1LDOG 1P8y
28 5 53 VIB_DRY_NI
255 os2 —
09 51
1o ol | K e .
25 049 | WSIMZ_ VDD,
3 48 (S YPy
2° %y K 1
<0 o I
E T — hogm CiKy
364 olb I | ————— f
310 o ! T w@sxmn{fvn
38 43 — v
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.6. SE150A4 SMART MODULE INTERFACE

6.1.  Description

For using SE150A4 Smart Module with EVB, Module is assembled on an interface board
which is shown below.:

LOLN
Bdl SO0

Ol

SE150A4-NA

ENGINEERING SAMPLE
IMEI1:123456789012345
IMEI2:123456789012345
BT MAC:123456789012

LOOE 8sn

Model:SE150A4-NA
Assembled in China

DJaWDY ID3Y AR

The SE150A4 Smart Module Interface could be connected to the EVB through two header
connectors from Panasonic with p/n AXK680347YG (80 PIN 0.5mm pitch 3.0mm height]
that are assembled on bottom side of the PCB. The connectors are named J901 and J902.

The interface board also has all the RF connectors, a Jumper for the Low level USB

BOOT, and two Cameras.
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6.2. Main Connectors and Devices Layout

The following is the main connectors and devices on the SE150A4 Smart Module

Interface:
p .
w010 Qe O
O DRX GNSS
J105
Use [
ac-c-’
J103
SE150A4
‘JAIN@
WIFI
BT
J104
- [ Jz03 |
| J204 |
REAR FRONT
CAMERA | | CAMERA
O \ O'

6.3. Camera

The SE150A4 Smart Module is supporting two Cameras (Front and Rear). Both are
assembled on the module’s Interface board and the interface is 12C.

The Front camera is a 13M pixel using an FP5510A IC with |2C address 0x20.

The following is the circuit diagram:

]

,,,,,,, ¥ [REXGE] 1 2

R S oo G TETRER  ateme
:

\CSiT RoPa! | B0 oo

3 Armed

SOKT BBC CK-14F030-04 F

8
i
»
>
»

LA A AK iﬁ 1. oLonr

T A00NF T 00
T Caan T czig T C238
[Tt R e =) et 5

e
. - === G GND,
N i) | gt — s

The following is the supply section diagram:

U220
______ NCOR R236 NCP110AMX120TBG
IVPH PWRI [, Tt
________ OR R255 0R e mmmn
IVREG 83 1P3![ T_T11 CH Y outH T} 7 [ > ICAM1 DVDD_1P2
R233 ’
h——e o 0R
IGPIO 861 0 3 1EN c215
R220 2 o 22UF
1 coa © 9
— 1UF I3 )
ey IGND! -
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Telit

The Rear camera is with 5M pixel and it is using the PE918 IC with 12C address Ox5A.

The following is the circuit diagram:

The following is the circuit diagram:

GON_BAC_OK- MFT-H-M F

KA AR

Y

T
— Gl

uz221
SGM2036-2.8YUDHAG/TR

EsD200
SuFTG

cay Lgay L
UFNG —— IUF

G |

e R221 0R s T mmmmm—m—mn
SEHEWRI N out [ IREARCAM_AVDD 2
_________ R222 0R 3
WREG L16 AVDDIL EN
2 2
216 © o 217
- o o
1uF T 1uF
——————— . R IREG 83,193 .CAM]
WREG S3_1p31 [ o— ————— e TAl,
R245
U224
IC_LDO_SGM2037-1.05XUDX6G/TR
6 ; 0R ICAMDVDD IR05I  _ ________ .
IN out ¢ [leAmo_DVDD 1R05,
OR 3 2 R236
T 1 EN FB—
R234 4 5
{] ; BIAS GND c220
0R R235 7 22UF
GND
_1 coa0 (C241
— 1UF —
100nF -

b.4. RF Connectors

The Interface board has four U.FL-R-SMT-1(80) for connecting Antennas.

EVB kit contains 3 small RF cables (uFL to SMA female) for connecting antennas provided

in the kit.

To use antennas other than provided in the kit, refer to the module HW Design Guide for

the antenna specifications.
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Note/Tip: We recommended a passive antenna for GNSS, as the
SE150A4 already includes a 20dB LNA.

* If an active antenna is used, it requires additional circuit to
supply power to the antenna and also a capacitor in series to
the module to block the DC.

Please refer to the module’s HW design Guide for the details.

6.5. USBBOOT
To perform a USB BOOT, connect the jumper J105 on the SE150A4 TE board.

The FORCE USB BOOT signal is active high.

The following is the circuit diagram:

[ S LN

J105
1

T-PIN-1X2
)

"> IEORCE USB BOOT,

& Note/Tip: By default the jumper is not mounted on J105.
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7. PACKAGING

7.1.  Tray
Telit SE150A4 Smart module supports tray packaging.

The following is the packaging process diagram:

EVB Main Board

BUBBLE BAG

- COVER PLATE 1 (x2)

BUBBLE BAG

A =eee = gj’ Of{}/ \\
'5?;\%___ \Q.%:’cg:‘_ Q@/Q,Q” %) Foam Packaging SIM8900

S O ) =
x%\_;\. \\1’ ) O/Q (/‘4/
1 GPS ANTENNA () X ) ////

2 CELLULAR ANTENNAS (%) POWER SUPPLY

4 RF CABLES

/@*} 1 USB CABLE
1 WIFI ANTENNA (7 P

,,/"/ s~ 2 CELLULAR CAMERAS
L ),

__77, FOAM CLAPBOARD
\_

CARTON BOX

EL
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CARTON BOX

CARTON BOX (4x)

MULTIBOX T :
- .\"‘»‘\ -
\,\\‘ @
\\"\ @@

MULTI INTERFACE PACKAGING LABEL

(57"
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8. PRODUCT AND SAFETY INFORMATION

8.1. Copyrights and Other Notices
SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

Although reasonable efforts have been made to ensure the accuracy of this document,
Telit assumes no liability resulting from any inaccuracies or omissions in this document,
or from the use of the information contained herein. The information in this document
has been carefully checked and is believed to be reliable. Telit reserves the right to make
changes to any of the products described herein, to revise it and to make changes from
time to time with no obligation to notify anyone of such revisions or changes. Telit does
not assume any liability arising from the application or use of any product, software, or
circuit described herein; neither does it convey license under its patent rights or the
rights of others.

This document may contain references or information about Telit's products (machines
and programs), or services that are not announced in your country. Such references or
information do not necessarily mean that Telit intends to announce such Telit products,
programming, or services in your country.

This instruction manual and the Telit products described herein may include or describe
Telit's copyrighted material, such as computer programs stored in semiconductor
memories or other media. Laws in Italy and in other countries reserve to Telit and its
licensors certain exclusive rights for copyrighted material, including the exclusive righ
to copy, reproduce in any form, distribute and make derivative works of the copyrighted
material. Accordingly, any of Telit's or its licensors’ copyrighted material contained
herein or described in this instruction manual, shall not be copied, reproduced,
distributed, merged or modified in any manner without the express written permission
of the owner. Furthermore, the purchase of Telit’s products shall not be deemed to grant
in any way, neither directly nor by implication, or estoppel, any license.

Telit and the 3™ Party supplied Software (SW) products, described in this instruction
manual may include Telit's and other 3™ Party’s copyrighted computer programs stored
in semiconductor memories or other media. Laws in Italy and in other countries reserve
to Telit and other 3rd Party SW exclusive rights for copyrighted computer programs,
including - but not limited to - the exclusive right to copy or reproduce in any form the
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copyrighted products. Accordingly, any copyrighted computer programs contained in
Telit's products described in this instruction manual shall not be copied (reverse
engineered) or reproduced in any manner without the express written permission of the
copyright owner, being Telit or the 3rd Party software supplier. Furthermore, the
purchase of Telit products shall not be deemed to grant either directly or by implication,
estoppel, or in any other way, any license under the copyrights, patents or patent
applications of Telit or other 3™ Party supplied SW, except for the normal non-exclusive,
royalty free license to use arising by operation of law in the sale of a product.

8.2. Usage and Disclosure Restrictions

The software described in this document is owned by Telit and its licensors. It is
furnished by express license agreement only and shall be used exclusively in accordance
with the terms of such agreement.

The Software and the documentation are copyrighted materials. Making unauthorized
copies is prohibited by the law. The software or the documentation shall not be
reproduced, transmitted, transcribed, even partially, nor stored in a retrieval system, nor
translated into any language or computer language, in any form or by any means, without
prior written permission of Telit.

Components, units, or third-party goods used in the making of the product described
herein are NOT fault-tolerant and are NOT designed, manufactured, or intended for use
ason-line control equipmentin the following hazardous environments requiring fail-safe
controls: operations of Nuclear Facilities, Aircraft Navigation or Aircraft Communication
Systems, Air Traffic Control, Life Support, or Weapons Systems (“High Risk Activities").
Telit and its supplier(s) specifically disclaim any expressed or implied warranty of fitness
eligibility for such High Risk Activities.

TELIT and the Stylized T-Logo are registered in the Trademark Office. All other product
or service names are property of their respective owners.
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The software may include 3rd Party’'s software Rights. In this case the user agrees to
comply with all terms and conditions imposed in respect of such separate software
rights. In addition to 3rd Party Terms, the disclaimer of warranty and limitation of liability
provisions in this License, shall apply to the 3rd Party Rights software as well.

TELIT HEREBY DISCLAIMS ANY AND ALL WARRANTIES EXPRESSED OR IMPLIED FROM
ANY 3RD PARTY REGARDING ANY SEPARATE FILES, ANY 3RD PARTY MATERIALS
INCLUDED IN THE SOFTWARE, ANY 3RD PARTY MATERIALS FROM WHICH THE
SOFTWARE IS DERIVED (COLLECTIVELY "OTHER CODES”), AND THE USE OF ANY OR
ALL OTHER CODES IN CONNECTION WITH THE SOFTWARE, INCLUDING (WITHOUT
LIMITATION] ANY WARRANTIES OF SATISFACTORY QUALITY OR FITNESS FOR A
PARTICULAR PURPOSE.

NO 3RD PARTY LICENSORS OF OTHER CODES MUST BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING WITHOUT LIMITATION LOST OF PROFITS]), HOWEVER CAUSED AND
WHETHER MADE UNDER CONTRACT, TORT OR OTHER LEGAL THEORY, ARISING IN ANY
WAY OUT OF THE USE OR DISTRIBUTION OF THE OTHER CODES OR THE EXERCISE OF
ANY RIGHTS GRANTED UNDER EITHER OR BOTH THIS LICENSE AND THE LEGAL
TERMS APPLICABLE TO ANY SEPARATE FILES, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES.

IN NO EVENT WILL TELIT AND ITS AFFILIATES BE LIABLE FOR AY DIRECT, INDIRECT,
SPECIAL, GENERAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY
INDIRECT DAMAGE OF ANY KIND WHATSOEVER, INCLUDING BUT NOT LIMITED TO
REIMBURSEMENT OF COSTS, COMPENSATION OF ANY DAMAGE, LOSS OF
PRODUCTION, LOSS OF PROFIT, LOSS OF USE, LOSS OF BUSINESS, LOSS OF DATA OR
REVENUE, WHETHER OR NOT THE POSSIBILITY OF SUCH DAMAGES COULD HAVE
BEEN REASONABLY FORESEEN, CONNECTD IN ANY WAY TO THE USE OF THE
PRODUCT/S OR TO THE INFORMATION CONTAINED IN THE PRESENT
DOCUMENTATION, EVEN IF TELIT AND/OR ITS AFFILIATES HAVE BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES OR THEY ARE FORESEEABLE OR FOR CLAIMS BY
ANY THIRD PARTY.

8.3. Safety Recommendations

Make sure the use of this product is allowed in your country and in the environment
required. The use of this product may be dangerous and has to be avoided in areas where:
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e itcaninterfere with other electronic devices, particularly in environments such as
hospitals, airports, aircrafts, etc.

e there is a risk of explosion such as gasoline stations, oil refineries, etc. It is the
responsibility of the user to enforce the country regulation and the specific
environment regulation.

Do not disassemble the product; any mark of tampering will compromise the warranty
validity. We recommend following the instructions of the hardware user guides for
correct wiring of the product. The product has to be supplied with a stabilized voltage
source and the wiring has to be conformed to the security and fire prevention
regulations. The product has to be handled with care, avoiding any contact with the pins
because electrostatic discharges may damage the product itself. Same cautions have to
be taken for the SIM, checking carefully the instruction for its use. Do not insert or
remove the SIM when the product is in power saving mode.

The system integrator is responsible for the functioning of the final product. Therefore,
the external components of the module, as well as any project or installation issue, have
to be handled with care. Any interference may cause the risk of disturbing the GSM
network or external devices or having an impact on the security system. Should there be
any doubt, please refer to the technical documentation and the regulations in force. Every
module has to be equipped with a proper antenna with specific characteristics. The
antenna has to be installed carefully in order to avoid any interference with other
electronic devices and has to guarantee a minimum distance from the body (20 cm]. In
case this requirement cannot be satisfied, the system integrator has to assess the final
product against the SAR regulation.

The equipment is intended to be installed in a restricted area location.

The equipment must be supplied by an external specific limited power source in
compliance with the standard EN 62368-1:2014.

The European Community provides some Directives for the electronic equipment
introduced on the market. All of the relevant information is available on the European
Community website:
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9. ACRONYMS

TTSC
USB
HS
DTE
UMTS
WCDMA
HSDPA
HSUPA
UART
HSIC
SIM
SPI
ADC
DAC
1/0
GPIO
CMOS
MOSI
MISO
CLK
MRDY
SRDY
CS
RTC
PCB
ESR
VSWR
VNA

1VV0301694 Rev. 1

Telit Technical Support Centre

Universal Serial Bus

High Speed

Data Terminal Equipment

Universal Mobile Telecommunication System
Wideband Code Division Multiple Access
High Speed Downlink Packet Access

High Speed Uplink Packet Access

Universal Asynchronous Receiver Transmitter
High Speed Inter Chip

Subscriber Identification Module

Serial Peripheral Interface

Analog - Digital Converter

Digital - Analog Converter

Input Output

General Purpose Input Output
Complementary Metal - Oxide Semiconductor
Master Output - Slave Input

Master Input - Slave Output

Clock

Master Ready

Slave Ready

Chip Select

Real Time Clock

Printed Circuit Board

Equivalent Series Resistance

Voltage Standing Wave Radio

Vector Network Analyzer
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