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FCC STATEMENT

This device complies with Part 15 of the FCC Rules. Operation ks subject to the following two conditions:
{1} This device may not cause harmful interference.
{2} This device must accept any interference recelved, induding interference that may cause undesired operation.

Amy changes or modifications not expressly ap proved by the party responsible for compliance could void the user’s
authority to operate the egquipment.

Flease notice that if the FOC identification number is not visible when the module ks installed inside another device,
then the outside of the device into which the module ks installed must also display a label mferring to the endosed
module. This exterior label can use wording such as the following: “Contains FOC 1D: 2AHMER-ESPOTS™ any similar
wording that expresses the same meaning may be used.

Thils equipment complies with FCC radiation exposure limits set forth for an uncont rolled environment. This equipment
should be installed and operated with a minimum distance of 20cmbetween the radiator & your body. This transmitter
must not be co-bocated or operating imconjunction with any other antenna or transmitter.

CE Mark Warning

(€ 0890

The maodule is limited to DEM installation ORLY.

The OEM integrator is responsible for ensuring that the end-user has no manual instruction to remove or install
meod ule.

The maodule ks limited toinstallation in mobile application;

A separate approval i reguired for all other operating configurations, induding portable configurations with respect to
Part 2.1093 and difference antenna oo nfigurations.

There is requirement that the grantee provide guidance to the host manufacturer for compliance with Part 158
requirements.
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1. Preambles

ESP-OTS WiFi module i developed by Al Thinker Co.,Ltd, core processor ESPE2EE in smaller sizes of the module
encapsulates Tensilica L 10& integrates industry-leading ultra low power 32-bit MCU mdcro, with the 16 -bit short mode,
clock speed support 80 MHz, 160 MHz, supports the RTOS, integrated Wi-Fi MAC/BE FRF/PALNA, on-board antennas.

The module supports standard IEEEB02.11 byg/n agreement, complete TCRJIP protocol stack. Users can use the
add modules to an existing device networking, or bullding a separate network controller.

ESPE266 i high integration wirelss 50Cs, designed for space and power constrained mobile platform designers.
It provides unsurpassed abdlity to embed Wi-Fi capabilities within other systems, or to function as a standalone
application, with the lowest cost, and minimal space regul rement.
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Flgure1  ESPB2BBEX Functional Block Diagram

E5PRIGEEX offers a complete and self-contained Wi-Fi netwarking solution; it can be wused to host the application
ar to offlead Wi-Fi networking functions from another application processor.

When ESPE2BEEX hosts the application, it boots up directly from an external flash. In has integrated cache to
Iimprove the perfarmance of the system in such applications.

Altermately, serving as a Wi-Fi adapter, wireless intermet access can be added to any micro controllerbased design
wilth simple conmectivity (SP1LS0I0 o I2C/UART interface).

ESPRIGSEX ks among the most integrated WiFi chipin the industry; it integrates the antenna switches, RF balun,
power amplifier, low noke recelve amplifier, filters, power management modules, it reguires minimal external cirouitry,
and the entire solution, induding front-end module, ks designed to occupy mindmal PCE area.

ESPE26EEX also integrates am enhanced version of Temsilica’s L 106 Dlamond series 32-bit processor, with on-chip
SRAM, besides the Wi-Fi functionalities. ESPE266EX ks often integrated with external sensors and ot her application
specific devices through its GPIOs; codes for such applications are provided in examples in the SDK.
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11 Features
= B02.11bfgin
*  Integrated low power 32 -bit MCU
*  Integrated 10-bit ADC
*  Integrated TCR/IP protoool stack
*  Integrated TR switch, balun, LMA, power amplifier and matching metwaork
*  Integrated PLL, regulators, and power management units
*  Supports antenna diversity
= Wi-FI 2.4 GHz, support WRASWRA2
»  Support STAPAPSSTA+AP operation modes
*  Support Smart Link Function for both Androld and 105 devices
* D0 2.0, {H}SPI, LART, 12C, 125, IRDA, PWM, GPIO
= STBC, 1x1 MIMO, 2x1 MIMO
*  A-MPDU& A-MSDU aggregation and 0.4s guard interval
*  Deep sleep power <10uA, Power down leakage current < 5w
*  Wake up and transmit packets in < 2ms
»  Standby power consumption of < 1LOmW [DTIM3)
*  420dEm output power inB02.11b mode

*  Dperating temperature range -40C ~ 85C
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1.2. Parameters

Table 1 below describes the major parameters.

Table 1 Parameters

Categories

Items

WIiFl  Paramters

WiFI Protodes

802.11 b/g/n

Frequency Range

1. 4GHz-2 5GHz {2400M - 2483 5M)

Peripheral Bus

UART/HS PIFI2ZE 125 /1r Remate Contarl

GPIOFPWM

Operating Voltage

3036

Auerage value: BOmA

Hardware Operating Current
Paramaters Operating Temperature Range A ~125°
Amblent Temperature Range Namal temperature
Package Size 18mm* 20mm* Imm
External Interface hfa
‘Wi-Fi mode station/softdP/SoftdP4station
Security WRAWRAL
Emcryption WEPSTKIPSAES
LART Download [/ OTA [via network) f
Firmware Upgrade
Software download and write firmware via host
Parameters

Ssoftware Devel opment

Supports Cloud Server Development f SDK
for custom firmware development

Network Protooods

IPva, TCRSUDESHTTRFTP

User Configuration

AT Instruction Set, Cloud Server, Androldf/i05 APP
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2. Pin Descriptions

There are altogether 16 pin counts, the definitions of which are described in Table 2 below.

Figure 2 ESP-075 pinout

Table 2 ESP-O075 pin description

1 RAT feset module

2 ADLC Afd comversion result. Input voltage range O~1V, value range: Or-1024
3 EN Chip enable pin. Active high

4 GPIO16 GFIO16; can be wsed to wake up the chipset from deep sleep mode
5 GRIO14 GPIO14; HSPI_CLK

3 GRIO12 GPIO12; HSPI_MISO

7 GRIO13 GRIO13; HSPI_MOSE LARTO_CTS

8 Ve 3.3V power supply (VDD}
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9 GND GND

10 GRIO1S GRIO1S; MTDO; HSPICS; LWMRTO_RTS
11 &R0z GRIOZ; UART1_TXD

12 feglali] GRIOD

13 P04 GPIOA

14 05 GRIOS

15 RDD UARTO_R¥D; GPIO3

16 THDO UARTO_TXD; GRIOL

21. Interfaces

Table3 Descriptions of interfaces
Interface Pin Name Description
Io12{MEa),
. 213{pMosi) 5Pl Flash , display screen, and MCU can be conmec ted wsing HS P
K 14{CLK], interface
1015{C5)
012(R), Currently the FWM interface has four channels, but users canextend
o 0 15(G), the channek according to their own needs. PWM interface can be
0 13(8} used to control LED lghts, buzzers, relays, electronkc machines, and
5000M.
The functionality of Infrared remote control interface can be
IR Remate KD LYIR_T), implemen ted via software programming. MEC coding, modulation,
Control ID5{IR_R)} and demodulation are used by this interface. The frequency of
modulated carrier signal s 38KHz.
ESPB2BEEX integrates a 10-bit analog ADC. It can be wsed to test the
e T power supply voltage of VDD3IP3 [Pind and Pind} and the input
power voltage of TOUT [Pin&). Howewver, these two functions cannot
be wsed simultanecusly. This interface 5 typlcally used in sensor
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products.

02 [E250_WS ).

e 12 14{5CL), 12€ interface can be used to connect external sensar products and
D2{50a) display screens, etc.
Devices with LART interfaces can be connected with the module.
Downloading: LOTX D+UORK D or GRIO2+U0RKD
LARTE: Communicating: UARTO: LOTHD, UORND, MTDO {LORTS], MTCK
THO]LOTH D, 1 P
v Debugging: LART1_TXD {GPIO2) can be used to print debugging
RB{LORXD), information.
LWRT ID15{RTS
15{RTS). By default, UARTO will output some printed information when the
013{ETS)
device s powered onand ks booting wp. If this lssue exerts influence
LMRTL:
02(TX0) on some specific applications, wsers can exchange the inner pins of
UART when initial zing, that &k to say, exchange UOTXD, LORXD with
LORTS, LOCTS.
125 Imput 2
1012 [1251_DATA) ;
1013 [1251_BCK };
% IGAA IO Wy, 125 interface ks mainly used for collecting, processing, and
125 Output: transmission of audio data.
1015 (1250_BCK )
103 {1250 _DATA),
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23. Pin Mode

Table 4 Pin Mo de

Maode GMIDLS GHDOT GrID2
LART o [ high
Flash Boot bow high high

2.3. Antenna interface

ESP-075 Modules throwgh the IPEX interface to connect to external antenna.

The antenna must bein line with the £02.11g/802 11b |EEE standard, and the antenna parameters are shown in
the following table:

Table 5 Antenna paramet ers

Rating ‘iallue

Frequency rangs 2.4~2 ARI5GH:

impedanes
5002
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3. Package information and OEM installation method

The external size of thelsSP-0FS WiFi module & 16mm* 17mm*3Imm, as k& llustrated in Figure 4 below:

Flgure 3 Top View of ESP-07s WIFl Mod ule

Figure 4 Dimensions of ESP-07s WIFI Module

Table 5 Dimensions of ESP-07s WIFl Module

width Height | PAD Ske(Bottom) Pin Pitch

{4

17mm 3 mm 1mmx 1.2 mm 2mm
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3.1. Package information

ESPOTS use a half hole patch package, Module PCE Foot print showen in the following figure:
Figure 5 Module PCB Foot primt
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3.2. OEM installation mathod

Using ESP-0TS module Please reference in front of the package information in the Layout on the main board for
QEM factory .Please pay more attention Module's direction and the antenna dose to the edge of board k better ,the
Components and layout should not be an the bottom of antenna then soldering the module when the module be
soldering can not in the environment of high temperature We recommend the reflow soldering temperature curves ks
shown in figure &:

Figure&  Recommend reflow soldering temperature curves
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4. Absolute Maximum Ratings

Table 6 Absolute Maximum Ratings

Storage Temperature -0 to 125
Maximum Soldering Temperature 280
Supply Voltage IPC/IEDEC J-5TD-020 +30 to+36

4.1Recommended Operating Conditions

Table 7 Recommended Operating Conditions

Operating Temperature

125

Supply voltage

woo

N

3.3

36

4.2 AT commend Testing

1. Hardware connection

As shown in Figure 7, ESP-OFS via a USE to TTL Tool connected to the computer, software tool through the serial
port on the computer cam be AT instruction test

Flgure 7 ESP-075 connect with com puter




ESP-O75 User Marnual

4.3.AT commend

Espressif AT instruction set functions and methods of use

AT commands set ks divided into: Basic AT commands, WiFi related AT commands, TCP [ 1P AT

4.3.1.AT Command Description

Table 8 Each Command set contains four types of AT commands.

| Tpe  Command Format DescriPtion

Chpery the Set command or intermal parameters and its

Test AT +<gz=]
arge valies
Cuery AT b= Raturns the currant value of the paramerer
z Sat the value of user-defined pararmeters m commands and
et .".r-":r"'-"..."
U
Execute AT 4 Runs commands vath no user-defined parametars,

Notes:

1. Not all AT Command has four commands.

2. [| = default value, not reqguired or may not appear

3. String values require double quotation marks, for example:
AT+OWSAP="ESPT56290° " 21030826, 1.4

4. Baudrate = 115200

5. AT Commands has to be capltalized, and end with *fr/n"

4.3.2 Basic AT Command Set

The E5PB26E wireless Wikl modules can be driven via the serial interface using the standard AT
commands. Here ks a list of some basic AT commands that can be wsed.



ESP-07S Usar Manual

Tabled basic AT commands

AT Test AT startup

AT+RST Restart module

AT+GMR View version info

AT+GELP Enter desp-slesp maode

ATE AT commands echo or not

AT+RESTORE Factory Reset

AT+UART ART configuration, [@depracatad]

AT+UART_CUR | UART current configuration

AT+UART DEF | UART default configuration, save to flash

| AT+SLEEP Sleep mode

AT+RFPOWER Set maximum value of RF TX Power

AT+RFVDD Set RF TX Pawer according to VDD33
AT = Test AT startup

The type of this command is "executed”. It's used to test the setup function of your wireless Wikl

module.

QK

il |




ESP-07S Usar Manual

<time
o
0K
Park The time unit of <time> i5 ms.
it ESPE284 will wake up after deep sleep <hime> ms.
ATE = AT comm ands echo

This command ATE ks an AT trigger command echo. It means that entered commands can be echoed

back to the sendar when ATE command ks used. Two parameters are possible. The command returns

"OK" in normal cases and "ERROR™ when a parameter ather than 0 or 1 was specified.

Response | 0K

ATED: Switch echo off
ATE1: Switch echo on

AT+RESTORE = Factory reset
This command ks used to reset all parameters saved in flash {according to appendix), restore the
factory default settings of the module. The chip will be restarted when this command b executed.

QK

Restare factory default settings.
The chip will restart,

Detalbed instructi on test, please refer to the EspB266 AT Instruction Set, can be downlboaded to shun officlal websites
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AT+RST = Restart module
The type of this command is "executed”. It's

used torestart the module.

Parameters | null

AT+GMR = View version info

This AT command ks used to check the version of AT commands and 0K that you are using, the type

of which s "executed”.

<AT version info>
<50K version info>

Rezponse <compile hime>

Ok

<AT version info>
Parameters | <S50k version info>

information about AT version
information about SDE version

=<compile ime=  time of the bin was compiled

AT+GSLP = Enter deep-sleep mode

This command is used to invoke the deep-sleep mode of the module, the type of which s "set®. A
minor adjustment has to be made before the module enter this deep sleep mode, Le., conmect

XPD_DCDC with EXT_RSTEvia OR.




