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1, Overview

ESP32-0037-7002 is a wireless product, which mainly includes an ESP32-PICO-D4, a 32768Hz
crystal and a 2.4GHz antenna. See the block diagram as Figure 1. 0037-7002 provides the WIFI and
Blue Tooth (BLE) functions.
The ESP32-PICO-D4 is a System-in-Package (SIP) module that is based on ESP32, providing
complete Wi-Fiand Bluetooth functionalities. The module integrates a 4-MB SPI flash.
At the core of this module is the ESP32 chip, which is a single 2.4 GHz Wi-Fi and Bluetooth combo
chip. ESP32-PICO-D4 integrates all peripheral components seamlessly, including a crystal oscillator,
flash, filter capacitors and RF matching links in one single package.
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Figure 1 Block diagram of ESP32-0037-7002
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2 Pin Definitions

2.1 Pin Layout
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Figure 2 Pin Layout of ESP32-0037-7002
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2.2 Pin Description
Table 2: Pin Description

No. Name | Type Function

1 EN I Chip-enable signal. Active high.

2 1034 I GPIO34, ADC1_CH6, RTC_GPIO4

3 1035 I GPIO35, ADC1_CH7, RTC_GPIO5

4 1025 I/0 GPIO25, DAC_1, ADC2_CH8, RTC_GPIO6, EMAC_RXDO

5 1026 I/0 GPIO26, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXD1

6 1027 I/0 GPIO27, ADC2_CH7, TOUCH7, RTC_GPIO17, EMAC_RX_DV

7 1014 I/0 GPIO14, ADC2_CH6, TOUCHS6, RTC_GPIO16, MTMS,
HSPICLK,HS2_CLK, SD_CLK, EMAC_TXD2

8 1012 I/0 GPIO12, ADC2_CH5, TOUCHS5, RTC_GPIO15, MTDI, HSPIQ,
HS2 DATA2, SD_DATA2, EMAC_TXD3

9 GND P Ground

10 VDD P Power supply (2.3V ~ 3.6V)

11 1013 I/0 GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID,
HS2 DATA3, SD_DATA3, EMAC_RX ER

12 1015 I/0 GPIO15, ADC2_CH3, TOUCH3, MTDO, HSPICSO,
RTC GPIO13,HS2 CMD, SD_CMD, EMAC_RXD3

13 102 I/0 GPIO2, ADC2_CH2, TOUCH2, RTC_GPIO12, HSPIWP,
HS2 DATAO, SD_DATAOQ

14 100 le] GPIOO0O, ADC2_CH1, TOUCH1, RTC_GPIO11, CLK_OUT],
EMAC TX CLK

15 104 le] GPIO4, ADC2_CHO0, TOUCHO, RTC_GPIO10, HSPIHD,
HS2 DATA1, SD DATA1, EMAC TX_ER

16 1021 I/0 GPI0O21, VSPIHD, EMAC TX EN

17 1022 I/0 GPI022, VSPIWP, UORTS, EMAC_TXD1

18 |05 /0 GPIOS5, VSPICS0, HS1 _DATA6, EMAC_RX_CLK

19 1018 I/0 GPIO18, VSPICLK, HS1 DATA7

20 1023 I/0 GPI023, VSPID, HS1 STROBE

21 GND P Ground

22 VDD P Power supply (2.3V ~ 3.6V)

23 VDD P Power supply (2.3V ~ 3.6V)

24 1019 I/O GPIO19, VSPIQ, UOCTS, EMAC_TXDO

25 NC - Not Connected

26 UORXD | I/O GPIO3, UORXD, CLK_OUT2

27 UOTXD I/O GPIO1, UOTXD, CLK OUT3, EMAC_RXD2

28 NC - Not connected

29 VDD P Power supply (2.3V ~ 3.6V)

30 GND P Ground

2.3 Strapping Pins

ESP32 has five strapping pins, which can be seen in Section 5 Schematics:

* MTDI

* GPIOO

* GPIO2

* MTDO

* GPIO5

Software can read the value of these five bits from the register "GPIO_STRAPPING”.

During the chip power-on reset, the latches of the strapping pins sample the voltage level as strapping

bits of "0” or ”1”, and hold these bits until the chip is powered down or shut down. The strapping bits
configure the device boot mode, the operating voltage of VDD_SDIO and other system initial settings.
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Each strapping pin is connected with its internal pull-up/pull-down during the chip reset. Consequently,
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if a strapping pin is unconnected or the connected external circuit is high-impendence, the internal
weak pull-up/pull-down will determine the default input level of the strapping pins.
To change the strapping bit values, users can apply the external pull-down/pull-up resistances, or
apply the host
MCU’s GPIOs to control the voltage level of these pins when powering on ESP32.
After reset, the strapping pins work as the normal functions pins.

Refer to Table 3 for detailed boot modes’ configuration by strapping pins.

Table 3: Strapping Pins

Voltage of Internal LDO (VDD_SPIO)
Pin Default 3.3V 1.8v
MTDI Pull-down 0 1
Booting Mode
Pin Default SPI Boot Download Boot
GPIOO Pull-up 1 0
GPIO2 Pull-down Don't-care 0]
Debugging Log on UOTXD During Booting
Pin Default UOTXD Toggling UOTXD Silent
MTDO Pull-up 1 0]
Timing of SDIO Slave
Bin Defaut Faling-edge Input | Falling-edge Input Rising-edge Input Rising-edge Input
Falling-edge Output | Rising-edge Qutput  Falling-edge Output  Rising-edge Output

MTDO Pull-up 0 0 1 1
GPIOS Pull-up 0 1 0 1

Note:

Fimmware can configure register bits to change the settings of "Voltage of Internal LDO (VDD _SDIC)" and "Timing of SDIO

Slave”, after booting.
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3 functionalDescription
This chapter describes the modules integrated in ESP32-0037-7002, and their functions.

3.1 CPU and Internal Memory

ESP32 contains two low-power Xtensae 32-bit LX6 microprocessors. The internal memory includes:
* 448 KB of ROM for booting and core functions.
* 520 KB (8 KB RTC FAST Memory included) of on-chip SRAM for data and instruction.

— 8 KB of SRAM in RTC, which is called RTC FAST Memory and can be used for data storage; it is
accessed by the main CPU during RTC Boot from the Deep-sleep mode.
* 8 KB of SRAM in RTC, which is called RTC SLOW Memory and can be accessed by the co-
processor during the Deep-sleep mode.
* 1 kbit of eFuse, of which 256 bits are used for the system (MAC address and chip configuration) and
the remaining 768 bits are reserved for customer applications, including Flash-Encryption and Chip-ID.

3.2 External Flash and SRAM

The ESP32-PICO-D4 module integrates 4 MB of external SPI flash. The 4-MB SPI flash can be
memory-mapped onto the CPU code space, supporting 8, 16 and 32-bit access. Code execution is
supported.

Note:
The operating voltage of ESP32-PICO-D4's integrated external SPI flash is 3.3V, Therefore, the strapping pin MTDI should
hold bit "0” dU'i'Tk] the module powWer-0on reset.

3.3 Crystal Oscillators
ESP32-PICO-D4 integrates a 40 MHz crystal oscillator.

3.4 RTC and Low-Power Management

With the use of advanced power-management technologies, ESP32 can switch between different
power modes (see Table 5).

* Power modes

— Active mode: The chip radio is powered on. The chip can receive, transmit, or listen.

— Modem-sleep mode: The CPU is operational and the clock is configurable. The Wi-
Fi/Bluetooth baseband and radio are disabled.

— Light-sleep mode: The CPU is paused. The RTC memory and RTC peripherals, as well as
the ULPcoprocessor are running. Any wake-up events (MAC, host, RTC timer, or external interrupts)
will wake up the chip.

— Deep-sleep mode: Only RTC memory and RTC peripherals are powered on. Wi-Fi and
Bluetooth connection data are stored in RTC memory. The ULP-coprocessor can work.

— Hibernation mode: The internal 8-MHz oscillator and ULP-coprocessor are disabled. The
RTC recovery memory is powered down. Only one RTC timer on the slow clock and some RTC
GPIOs are active. The RTC timer or the RTC GPIOs can wake up the chip from the Hibernation mode.

* Sleep Patterns

— Association sleep pattern: The power mode switches between the Active mode, Modem-
and Lightsleep mode, during this sleep pattern. The CPU, Wi-Fi, Bluetooth, and radio are woken up at
predetermined intervals to keep Wi-Fi/BT connections alive.

— ULP sensor-monitored pattern: The main CPU is in the Deep-sleep mode. The ULP-
coprocessor takes sensor measurements and wakes up the main system, based on the data collected
from sensors.
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Table 5: Functionalities Depending on the Power Modes

Power mode Active Modem-sleep  Light-sleep Desp-sleep Hibernation
_ ULP SEns0r-
Sleep pattern Assaociation sleep pattern ,
monitored pattern
CPU ON ON PAUSE OFF OFF
Wi-Fi/BT baseband and radio | ON QFF OFF OFF OFF
RTC memory and RTC pe-
i OMN ON ON ON OFF
ripherals
ULP-coprocessor ON ON ON OMN/OFF OFF

The power consumption varies with different power modes/sleep patterns and work statuses of
functional modules.Please see Table 6 for details.

' Power mode

Table 6: Power Consumption by Power Modes

Description

Power consumption

Active (RF working)

Wi-Fi Tx packet 14 dBm ~ 19.5 dBm

Wi-Fi / BT Tx packet 0 dBm

Wi-Fi/ BT Rx and listening

Please refer to Table 10 for details.

Association sleep pattern (by Light-sleep)

1 mA ~ 4 mA @DTIM3

Max speed 240 MHz: 30 mA ~ 50 mA

Modem-sleep The CPU is powerad on. Mormal speed 80 MHz: 20 mA ~ 25 mA
Slow speed 2 MHz: 2 mA ~ 4 mA
Light-sleep - 0.8 mA
The ULP-coprocessor is powerad on. 150 pA
Degp-slesp ULP sensor-monitored pattern 100 pA @1% duty
RTC timer + RTC memory 0 pA
Hibernation RTC timer anly 5 ph
Power off CHIP_PU is set 1o low level, the chip is powered off | 0.1 pA
Note:

* During Deep-slesp, when the ULP-coprocessor is powered on, peripherals such as GPIO and I2C are able to work.

* When the system works in the ULP sensor-monitored pattern, the ULP-coprocessor works with the ULP sensor
penodically and ADC works with a duty cycle of 1%, so the power consumption is 100 pA.
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4. Peripherals and Sensors

4.1 Peripherals and Sensors Description
Table 7: Peripherals and Sensors Description

Intorface Signal Fin Function

ADCA_CHO SEMSOR_ VP

ADCA_CH3 SEMNSOR_WN

ADCA_CH4 1232

ADCA_CHS 233

ADCA_CHE 234

ADCA_CH7 I35

ADCZ2 CHO [Tt
ADC ADCZ CH? 100 Two 12-bit SAR ADCs

ADC2 CHZ2 o2

ADC2 CH3 (o) 1

ADCZ CH4 I3

ADCZ CHS o2

ADCZ2 CHE ICH 4

ADCZ CH7 IC27

ADCZ2 CHE 025

ADC2 CHI 226
ltra Lowe Moisa SEMSOR VP 036 Provides about 60 dB gain by using largar
Analog Pre-Amiplifier SEMSOR_ VN 238 capacitors on PGB
DAG s . Two 8-bit DACS

Cac 2 026

TOUCHD [Tt

TOUZHA [0

TOUCHZ o2

TOUCHZ [0 1
Touch Sensor Touch4 1213 Capacitive touch sansors

TOUCHS o2

TOUCHE 4

TOUCHT IC27

TOUCHE 1233

TOUCHS c32

HS2 CLK MTMS

H=2_CMD MTDO
SD/SDICMMG Host | HS2 DATAD 102 Supports S0 memory card V3,01 standard
Caontroller HS2 DATAT [Tt

HS2_DATAZ MTL

HS2 DATA3 MTCK
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Function

Motor PAWM

PWIMO_OUTO-2

PWM1_OUT_INO~2

PWMO_FLT_INO~2

PWM1_FLT_INO~2

PWMO_CAP_INO~2

Any GPIOs*

PWM1_CAP INO~2

PWMO_SYNC_IND~2

PWM1_SYNC_INO~2

Threa channels of 16-bit timers genarata
PW waveforms; each has a pair of
output signats. Thiee fault detection
signals. Three event capiure signals. Thres
SynC signals.

LED PAWM

ledc_hs_sig outO-7

Any GPIOs*

ledc s sig outO-~7

16 indepandont channels @80 MHz
clock/RTC CLK. Duty accuracy: 16 bits.

UART

UORXD_in

UOCTS in

UDDSR_in

UOTXD_out

LOETS _out

UODTR_out

LHRXD_in

Any GPIOs*

LHCTS in

LHTXD_out

UHRTS out

UZRXD_in

U2CTS in

UZTXD_out

UZRTS_out

Two UART devicas with hardware
flow-control and OMA

[2C

I2CEXTO_SCL in

I2CEXTO_SDA_in

I2CEXT1_SCL in

I2CEXTY_SDA _in

Any GPIOs*

I2CEXTO_SCL out

[2CEXTO_SDA_out

I2CEXT1_SCL_out

I2CEXT1_SDA_out

Two 20 davices in slave or mastor modes
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Interfaca Signal Fin Funclion

12501_DATA,_in0~15
12500_BCK_in
12500_WS_in
I250_BCK_in
I230I_WS_in
1250I_H_SYNC
I250I_V_SYNG
1250I_H_ENABLE
12500_BCK_out

2500 WS _out

12501_BCK_out

o Sterec input and output fromto the audio
125 12500 _DATA oudl=~23 | Any GRIOs®

- codec, and parallel LCD data output

12511_DATA_inD~15

2510 _BCK _in

2510 WS _in

2511_BCK_in

2511_WS_in

2511_H_SYMC

2511 W _SYNC

12511_H_EMABLE

2510 _BCkK_out
2510 _W5_out

12511_BCK _out

12511 WS _out

12510 _DATA cutD--23

BMT_SIG_INO~T Eight channals of IR transmitter and
Remaote Controlier — Any GROs® . .

RrAT_Sis OUTO-T receivar for varous waveiomms
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Intarfaco Signal Fin Function
SPIHD SHOVSD:2
SPWP SWPEDa
SPICSD SCSCMD
SPICLE SCRICLK
SPIQ SOOVsD0
SPIC SolsDd
HSPICLK ICri4
HSPICS0 1015 Supports Standard SPI, Dual SPI, and
Parallal QSPI HSPIQ o2 Quad SP| that can ba connected to the
HSPID 1013 axtarnal flash and SRAM
HSPIHD [t
HSPIWP o2
WSPICLE g
WSPICS0 125
WSPIC 19
VSPID 1223
WSPIHD 1221
WVSPIWP 22
HSPIO in'_out Standard SPI consists of clock,
HSPID_in/_out chip-salect, MOS! and MISD. These SPis
HSPICLK_in/_out can be connected to LED and other
HSP_CS0 in/ out axtarnal devices. Thay support the
HSPl CS51 out following foatures:
(Genoral Purposs HE-F'I:ESE:-:ut Any GPIOS* # [both master and slave modes;
SR VEPIO i ou # 4 sub-modes of the 5P format
) uEF"ID_inf—nut transfer that depand on the clock
VEPICLK in/_out phasa (CPHA) and clock polarity
VSP| CS0 i/ out {CPOL) control;
V5Pl GS1 ot # LK froquencias by a divider;
VSPl G32 out s up to 64 byies of FIFO and DMA.
MATCH o2
JTAG MTEK 013 JTAG for software debugging
MTMS 14
MTDO [0 |
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Intorfacs Signal Fin Funiction
=0 CLK 106
SD_CMD o1 S0IC interface that conforms 1o the
SOIC Slave SD_DATAD 197 ndustry standard SDI0 2.0 card
S0 _DATAd 28 spacification.
=0_DATA2 o4
S0 DATAS ICA0
EMAC TX CLK [
EMAC RX_CLK 25
EMAC TX_EN 021
EMAC TXDO IcH9
EMALC THDA 022
EMALC THD2 4
EMAC THD3 212
EMAC RX_ER 243
EMAC RX_ OV o227
EMAC RXDO 1025
EMAC EMAC_RXD1 \0oF Ethernet MAC with MIYEMI intarface
EMAC RXDO2 TXDO
EMAC RXD3 ICHS
EMAC CLE_OUT ICHE
EMAC CLEK_OUT 180 | 1047
EMAC Tx_ER 04
EMAC MOC out Any GPIOs®
EMAC MO _in Any GPIOs®
EMAC MDD out Any GPIOs®
EMAC CRS out Any GPIOs®
EMAC COL_out Any GPIOs®
Mote:
Functions of Motor PYWM, LED PWh, UART, 12C, 125, general purpese SP1 and Remote Controller can be configured to
amy GPIC.

Page 13




www.Syrp.co.nz

5. Electrical Characteristics

Note: The specifications in this chapter have been tested under the following general condition: VDD = 3.3V, Ta=
27°C, unless otherwise specified.

5.1 Absolute Maximum Ratings
Table 8: Absolute Maximum Ratings

Parameter Symbol Min Typ Maxx Unit
Power supply! VDD 2.3 3.3 3.6 \
Minimum current delivered by
power supply vop 05 ) ) A
Input low voltage VL -0.3 - 0.25xV0° W
Input high voltage Vrin 0.75xV10? - Vio3+0.3 v
Input leakage current lrL - - 50 nd,
Input pin capacitance Cpad - - 2 pF
Output low voltage Vor - - 0.1xV ;5?2 v
Output high voltage Vo 0.8xV o2 - - W
Maximum output drive capability | larax - - 40 mA
Storage temperature range Tsrr -40 - 85 “C
Operating temperature range Torr -40 - 85 °C
5.2 Wi-Fi Radio
Table 9: Wi-Fi Radio Characteristics
Description Min Typical Max Unit
Input frequency 2412 - 2484 MHz
Output impedance - 30-+10 - Q
Input reflection - - -10 dB
Tx power
Qutput power of PA for 72.2 Mbps 13 14 15 dEm
Output power of PA for 11b mode 19.5 20 205 dBEm
Sensitivity
DSSS, 1 Mbps - -98 - dBm
CCK, 11 Mbps - -01 - dBm
QOFDM, 6 Mbps - -93 - dBm
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Description Min Typical Max Unit
OFDM, 54 Mbps -5 dBm
HT20, MCS0 -93 dBm
HT20, MCS7 -73 dBm
HT40, MCS0 -90 dBm
HT40, MCS7 -70 dBm
MCS32 -89 dBm
Adjacent channel rejection
OFDM, & Mbps 37 dB
OFDM, 54 Mbps 21 dB
HT20, MCSO 37 dB
HT20, MCS7 20 dB
5.3 BLE Radio
5.3.1 Receiver
Table 10: Receiver Characteristics — BLE
Parameter Conditions Min Typ Max Unit
Sensitivity @30.8% PER - - -a7 dBm
Maximum received signal @30.8% PER | - 0 - dBm
Co-channel C/1 - - +10 dB
F=F0+1MHz - -5 dB
F=F0-1MHz - -5 dB
Adjacent channel selectivity C/l F=F0+2MHz _ 25 95
F=F0-2MHz - -35 dB
F=F0+3MHz - -25 dB
F=F0-3MHz - -45 dB
30 MHz ~ 2000 MHz -10 - dBm
Out-of-band blocking performance 2000 Mz ~ 2400 MAz _Ei ; dem
2500 MHz ~ 3000 MHz -27 - dBm
3000 MHz ~ 12.5 GHz -10 - dBm
Intermodulation - -36 - dBm
5.3.2 Transmitter
Table 11: Transmitter Characteristics — BLE
Parameter Conditions Min Typ Maxx Unit
BF transmit power 0 - dBm
Gain control step +3 - dBm
RF power control range -12 - +12 dBm
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Parameter Conditions Min Typ Max Unit
F=F0O+1MHz - -14.6 - dBm
F=F0-1MHz - -12.7 - dBm
F=F0+2MHz - -44.3 - dBm
Adjacent channel transmit power F-Fo-2M - 98T - aBm
= Annete F—F0+3MHz i 290 - dBm
F—F0-3MHz _ -44.7 - dBm
F=FD+>=3MHz - -50 - dBm
F=FD-=>3MHz - -50 - dBm
A flavg - - - 265 kHz
A f2max - 247 _ _ kHz
A f?a\.'g.-“'.-ﬁ. f‘la\,rg - - -0.92 - -
CFT - - -10 - kHz
Drift rate - - 0.7 - kHz/50 us
Drift - - 2 - kHz
5.4 Reflow Profile
o
e
= )
E
(1]
g | | | I
@ 1 I 1 1 Peak Temp. |
. | l | | 235 - 250°C |
280 : I | P 1
! Preheating|zone ' g "'Gooling down zone
am ! 150-200°C '60-120s : P [y -l
200 : — = — —
] —— | 1 Soldering time NN
: [ ’ = 308 A
. 7 A\
Ramp-up zone | 4 ,'»/ | P
1-8%/s )/ A | :
100 4— g P | |
! / : ! !
S _,,/ i i
B —— g E T « i : |
L : !
- e ! ! !
L ' | ! ' Time (sec.)
0
0 50 100 150 200 250

Ramp-up zone — Temp.: <150°C Time: 60 - 80z Ramp-up rate: 1 - 3°C/zs

Preheating zone — Temp.: 160 - 200°C Time: 60 - 120 Ramp-up rate: 0.3 - 0.8°C/s
Reflow soldering zone — Peak Temp.: 236 - 260°C (<246°C recommended) Time: 30 - 70s

Cooling down zone — Temp.: 217 - 170°C Ramp-down rate: 3 - B°C/s

Solder — Sn3AgACu Lead-free solder [SACS0E)
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6. ESP32-PICO-D4 Schematics
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Figure 3: ESP32-PICO-D4 Schematic
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7. ESP32-0031-7002 Schematics
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Figure 4: ESP32-0031-7002 Schematics
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8. Peripheral Schematics
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9 Learning Resources

9.1 Must-Read Documents

The following link provides related documents of ESP32.

* ESP32 Datasheet

This document provides introduction to the specifications of the ESP32 hardware, including overview, pin
definitions, functional description, peripheral interface, electrical characteristics, etc.

* ESP32-PICO-D4 Datasheet

* ESP32 Technical Reference Manual

The manual provides detailed information on how to use the ESP32 memory and peripherals.

* ESP32 Hardware Resources

The zip files include the schematics, PCB layout, Gerber and BOM list of ESP32 modules and development
boards.

* ESP32 Hardware Design Guidelines

The guidelines outline recommended design practices when developing standalone or add-on systems
based on the ESP32 series of products, including ESP32, the ESP-WROOM-32 module, and ESP32-
DevKitC—the development board.

* ESP32 AT Instruction Set and Examples

This document introduces the ESP32 AT commands, explains how to use them and provides examples of
several common AT commands.

9.2 Must-Have Resources

Here are the ESP32-related must-have resources.

« ESP32 BBS

This is an Engineer-to-Engineer (E2E) Community for ESP32 where you can post questions, share knowledge,
explore ideas, and help solve problems with fellow engineers.

» ESP32 Github

ESP32 development projects are freely distributed under Espressif’'s MIT license on Github. It is established

to help developers get started with ESP32 and foster innovation and the growth of general knowledge about
the hardware and software surrounding ESP32 devices.

* ESP32 Tools

This is a web-page where users can download ESP32 Flash Download Tools and the zip file "ESP32 Certification
and Test”.

*« ESP32 IDF

This web-page links users to the official IoT development framework for ESP32.

* ESP32 Resources

This webpage provides the links to all the available ESP32 documents, SDK and tools.
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https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-pico-d4_datasheet_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_technical_reference_manual_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_hardware_design_guidelines_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_at_instruction_set_and_examples_en.pdf
https://www.esp32.com/
https://github.com/espressif
https://www.espressif.com/en/support/download/other-tools?keys=&field_type_tid%5B%5D=13
https://www.espressif.com/en/support/download/sdks-demos?keys=&field_type_tid%5B%5D=13
https://www.espressif.com/en/products/hardware/esp32/resources

FCC Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

Any Changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.

The modular can be installed or integrated in mobile or fix devices only. This modular cannot be
installed in any portable device.

FCC Radiation Exposure Statement

This modular complies with FCC RF radiation exposure limits set forth for an uncontrolled
environment. This transmitter must not be co-located or operating in conjunction with any other
antenna or transmitter. This modular must be installed and operated with a minimum distance
of 20 cm between the radiator and user body.

If the FCC identification number is not visible when the module is installed inside another device,
then the outside of the device into which the module is installed must also display a label
referring to the enclosed module. This exterior label can use wording such as the following:
“Contains Transmitter Module FCC ID: 2APDW0037 Or ContainsFCC ID: 2APDWO0037”

When the module is installed inside another device, the user manual of the host must contain
below warning statements;

1. This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions:

(1) This device may not cause harmful interference.

(2) This device must accept any interference received, including interference that may cause
undesired operation.

2. Changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.

The devices must be installed and used in strict accordance with the manufacturer's instructions
as described in the user documentation that comes with the product.

Any company of the host device which install this modular with Single modular approval should
perform the test of radiated emissionand spurious emission according to FCC part 15C : 15.247
requirement,Only if the test result comply with FCC part 15C : 15.247 requirement, then the host
can be sold legally.



IC statement

This device complies with Industry Canada’s licence-exempt RSSs. Operation is subject to the
following two conditions:

(1) This device may not cause interference; and

(2) This device must accept any interference, including interference that may cause undesired
operation of the device.

Cet appareil est conforme aux CNR exemptes de licence d'Industrie Canada . Son fonctionnement
est soumis aux deux conditions suivantes :

(1) Ce dispositif ne peut causer d'interférences ; etc

(2) Ce dispositif doit accepter toute interférence , y compris les interférences qui peuvent
causer un mauvais fonctionnement de I'appareil.

A separation distance of at least 20 cm is maintained between the transmitter's radiating
structure(s) and the body of the user or nearby persons.

Une distance de séparation d'au moins 20 cm est maintenue entre I'émetteur rayonnant
structure (s) et le corps de I'utilisateur ou des personnes a proximité.

For a host manufacture's using a certified modular, if (1) the module's IC number is not visible
when installed in the host, or (2) if the host is marketed so that end users do not have
straightforward commonly used methods for access to remove the module so that the IC number
of the module is visible; then an additional permanent label referring to the enclosed module:
"Contains Transmitter Module IC: " 23768-0037" or "Contains IC: 23768-0037" must be used.





