A A

shinwa
77 i A R W4 BLE itk
APPELLATION: Bluetooth Low Energy Module
(il RS BT-MN10-1
MODEL: BT-MN10-1
COREAS
CUSTOMER:
AR VL. 0
VERSION: V1.0
IRV SN
CUSTOMER APPROVED

ESELY

Signature:

IR

Duty:

H -

Date:

@ BHERBIERAH
\ Shinwa Industries(China)Ltd.
shinwa
HIERR .
Executez Dept. 1 5 K Je il N
— Marking fLfE
HI4E H R GiE A Developemt Approved By
Examine and Dept
Executed By Checked By cpt.
Approve
KT
Wenxuan Huang
H - H - H 39 H - H -
Date: 2023/9/25 Date: Date: Date: Date:




REE R

Revision History

s A ZEHM ZEAE £ HHlAE B
No Version Date Change Description Remark Executed by Checked by
s g O
HIRAT.
1 V1.0 2023/11/28 \ Huang
First Issue.

wenxuan




H % Table of contents

Lo 12 INErOTUCTION ..ottt e et ettt ae st et s s e s ae st et es s s ses e st et es s sssesetesesesassssesetessssssasaesesesennaeans 3
Lo T THTZE OVEIVIEW.uvviviiieiecietetet sttt ettt st ettt s st bbb s s A bbb e et e b bbb se b et e bbb e s as s bt es s nse s s et s s s 3

L. 2 HFJIE FQALUTES ....vvvvreiecececvetetettseeaete sttt ettt s e bbbt s st s st s e e et s sss s ae s e b e b s sss s sebebeb b nssantesebes s s s ssaesesanas 3
1.3 I ADPHCATIONS 1.vuvvereeeceeteiisisisesesesetettsese e e seses et sesesesessessssse st ssessssseseses s sseseseseses s saseseseseses e et esesesesensennsesesesnen 3
1.4 HEPE BIOCK DIQEIAM .....ovveveveveveeeteteveteteseseseeeeesseessesssssssesesesesesesesesesesesesesesesesesesesesssesessssasssssssssessasasesesasasesesesieesens 4

e T SPECITICATION ...ttt ettt ettt ee et e et e e et et e e ee et eee et et ea et et et et et et et ete st et et eae et eteseteee et eaet st s eteten et et iees 4
2.1 JEFH AR General SPECITICAtION. .........evevevveieceieeteeeeeeeeetetet et et eseee ettt e et ettt esasssaese s et s esssseasteses s saeseses et sesnaneeteeas 4
2. 2 YR EEREEERRS Temperature and Humidity SPECITICAtION. .......vcvevcervereieeiissesiee et nee 5
2.3 W T RIHFEGT STMAE BLE RAdiO SPECHICAtION ..v.vevevvceeeeeeeeetcecece ettt ettt s sasssanesesenesesan s 5

R 7 VA 2 I DT T g Y o] o)L= 14T WO 6
3.1 B JHITIE B PN ASSIGIIMENL ......oucececveveteeeeecsesceeteseeeesssese st esesseassesesesesessesesesesesssssesesesesesssassesetesesenssassesesssensesesesesanananes 6

3. 2 BT IR PIN DESCIIPHON ..vvoveeeeveeeeeveceeieeeeetseeetee ettt eese e es s e ettt et eness s e s ee e sns st e s esesseneensseaneeeas 6
3.3 N BETETT TN BUIMING SOTIWATC......vveivsieecieeitens et ees et s sse st ess s s s e ss sttt e s sas s beses s e sas s essaens 6
3. 4 HEFFAE IR B Recommended Module MoOUNtNG PAttETT...coiiiiiiiiiieiiiieiieieee ettt et 8
3.5 2% N H JEFE K] Reference Application SChEMALIC ......c.cviiiveveveriiiverereteteteteseteseteseseseaesesssessessssssssesesesesssesesesesesesesas 9
3.6 I E $E 5] Module Placement GUIAEIINES .........cc.cvviviieivereeieeiieteseeaesesesaeseseese e see et es s st se s s senes 10
O B R W =Y [ oY1 AV = OO 10
4.1 AT FEPEDR AR Reliability Test SPECITICAtION. c.vvivirieeverereeeeeeecteteteieseeeeeeeese e sas et sesssaseesesesesesssessesesassnseseeas 10

R eI o) 1ol 1 1= 010 4 11T L4 OO 12
5.1 BT EIE TaAPING PACKAZE ... .cvcvevevevetiicteteiis et eeete et et etese ettt ettt s st ss s ssssas s es s asesesaseseteseseseseseseseasanssseanas 12
5.2 FLEEMIFE Packing SPECITICAIONS ...v...vuiveveeeiieiiieteiiteteesetesessss st s se s s st s st bbb sse s ss s bt s s b st e s sssaessnsssesas 13
5.3 HMFEFFZE Label Of the OULET DOX.....cueviiececieeeeeeeecteteteseee ettt esse st es s sse s s st es s sssesesesesesssssassesesesensssesesesenanas 13

6. [FIVRAEIR S 2 i 28 Recommended Reflow TeMPErature Profile ........iiiiieiieieieeeieeeeeeeeeeeeeeeseeeee e 14
7. FEH) T ARSI The Hand-soldering INfOrMation ...........ccecceeucecuceeceiececeesseses st eesee et essesesesseessssssanens 14
PR g e oY= Yo 8o 4 To 11T 4 OO 15
0. BT REMAIK . ...iieteietetetete ettt ettt ettt ettt ettt et ettt et e bt e b et et et b et et e b et a A a A e e s e s A b s as bt bbbt et et e bt et ebebeteteaeteteteseaeteanas 15
L0 IE APPENTIX cv.vveeeeveteteteeeete ettt s s e et et ee s sa et te st erasase et e tes et enseassesesas e s e et etes et esseana et ettt e s na et et ess s naneeeesenas 16



1. 448 Introduction

1.1 fBE Overview

% BT-MN10-1 4B 2 R A8 v5. O T 48 & f it .
BT-MN10-1 module is designed with BT v5.0 BLE chip.

K BT-MN10- 145 41 £ Bl A i 11 BE S 00 & 2% . % 7 J 32/ Cortex-M44k 2 23
K 24kB Data SRAM f7fifi, # K 192kB Data Flash 17fi#
BT-MN10-1 module integrates a high-performance RF transceiver, bansband
and 32bit Cortex-M4 microprocessor; 24kB Data SRAM Max, 192kB Data Flash Max.

1.2 ¥F{E Features

W MESH, % #F Bluetooth SIG Mesh
Bluetooth SIG Mesh

SCRFEF F/ I

Support Bluetooth Master/Slave.

SCHFHT v T D BE A N L S

Support GPIO with interrupt function.
M E R R IR G 4% B2MHZAMI TR A B I RC #k¥% 4% 32.768KHz
32MHZ Crystal oscillator and reserve low speed RC 32.768KHZ Crystal oscillator
outside

AI SCRFUART (CTS/RTS) H 135 [ 7EDMA
UART (CTS/RTS) with EasyDMA.

12C #ZMSCRFEMRFR

I 2 C compatible master/slave

BN ~F20 X 12mm, BEEEFL, 414N B
Module size: 20 X 12mm, Stamp-41pin.
TSP B PCBR 2k

Antenna inside the module.
HURAERLYER: 1.8V © 3.6V

Supply voltage range: 1.8V~3.6V

T FEROHS2. 03

Satisfy the ROHS2.0 environmental care

L D S S

LD D I .

1.3 NF] Applications

* LI KRB RS

Passive keyless entry and passive start system.

* AR AN AR A

Remote control human-computer interaction and message transmission.

K A AE B .

Production and manufacturing automation

% T0TZ Y SBLE MESHEEM .
Iot BLE mesh

*  DEREE
Logistics label

*  iashF A
Sports wearable

* B
Consumer products



1. 4 #£/ Block Diagram

BT-MN10-1 Module block

nRESET 1

AL oy P

Nordic Semiconductor 52810 chip

LY nRF52810
LC filter System - - VCC (1.7-3.8V)
pu&;r DC/DC and LDO regulator % _+_
UARTE
> RADIO
SARDG < » P0.02
< > P03
PYM
192kB Flash -
3 < >
0 €
- SPIM - GPIOS
24kB RAM ; Lﬂi__ \ o
< SPIS
RIC
WIS <« ——» P030
= » PO 31
CLOCK TWIM
-

0P O

SWCLK

lSWDIG

32MHz 32 TA8KHz (Reserve)

2. K% Specification

2. 1 JBH#HKE General Specification

1 PR FR Product Name

W FRIhFER 4 Bluetooth low energe module

2 i & Rated Voltage

3.3V DC (<50mVp-p L% HLED

3 | TYEHJEYER Operation Voltage range

1.8V~3.6V (DC)

4 5 NS ZR Max. Transmission Power 4 dBm
5 B AAGHIEE S Max. Transmission Distance | 80 2K

6 R~} Dimension

20 X 12 X 0.6mm(L*W*H)

7 | $iEFH ESD Class2(HBM)
8 | WAL MSL Level 3




2. 2 JREFEE MK Temperature and Humidity specification

2.3

T VR VEE Operation Temperature range -40~85C
AL ViR Storage Temperature range -40~125C

Y Vi B Humidity range

10% ~90%

BLE S ATRRAS FI L 28 M BE A A%

BLE Radio Specification and Electrical performance specifications

T H FA %N L i N LA

Items Conditions Min. Typ. fax. Unit
TX output power N/A -40 -2 4 dBm
Mod Char: F1 average N/A 225 264 275 KHz
Mod Char: F2 Max. N/A 185 210 - KHz
Mod Char: Ratio N/A 0.8 - -
RXsensitivity(PER) 1500packets@1Mbps - -90 -95 dBm
RXsensitivity(PER) 1500packets@2Mbps - -90 -95 dBm
R Xsensitivity(PER) 1500packets@]125kbp - -90 -95 dBm
RX mode N/A. 4.6 mA
TX mode@0DB N/A 4.6 mA




3. Wi A Design Application

3.1 HHIECE Pin Assignment

rmimimimminy ) Rt
e erE IR I L B Zﬁﬁpo_ﬁ}_z
DR R R R R F R MR E ZZZSWDIO?
B ZZZSWCLKT
LBl e 5w R EE R S WS WS 8 A ZZZPD_NT
“Slpamed 0 B TR DR B EE T W Zﬁﬁmo?
lp@:::::::::::m::::::: Ll opoa R
Slegar. T L opos
e P B I BLEERE L opoaT PR
T lpgage s ¢ LR R DB b B g H L poas Rl
—& 1pa30 Po_15 22
it  an w me B MR B WD § A6 L poaa
#N'CZZZZZZZZZZZZZZZZZZZ Ll pon B
—nc po_12 [ 21
11 )
—{vee po_11 28
8 L L - ﬂ
G 228 g 2R B 8RB & & G
m| 1r| 5| £| c| m| m| E;| ;| m| m‘ 3| Q|
3. 2 B H#iR Pin Description
Pin Name Type Description
1 GND GND Ground
2 GND GND Ground
3 PO 25 Digital I/0O General purpose 1/0
4 PO 26 Digital I/O General purpose /0
5 PO 27 Digital I/O General purpose /0
6 PO 28 Digital I/O General purpose I/0
7 PO 29 Digital I/O General purpose I/0
8 PO 30 Digital I/O General purpose /0
9 PO 31 Digital 1/O General purpose /0
10 NC NC No Connector
11 NC NC No Connector
12 VCC Power Power supply
13 GND Power Ground
14 NC NC No Connector
15 NC NC No Connector
16 PO _02 Digital I/O General purpose I/0
17 PO _03 Digital I/O General purpose I/0
18 PO 04 Digital 1/O General purpose /0

6



19 PO 05 Digital I/O General purpose I/O
20 PO 06 Digital 1/0 General purpose I/O
21 PO 07 Digital 1/0 General purpose I/O
22 PO _08 Digital I/O General purpose I/O
23 PO _09 Digital I/O General purpose I/O
24 PO 10 Digital 1/0 General purpose I/O
25 GND Power Ground
26 PO 11 Digital I/O General purpose I/O
27 PO 12 Digital 1/0 General purpose I/O
28 PO 13 Digital 1/0 General purpose I/O
29 PO 14 Digital I/O General purpose I/O
30 PO 15 Digital 1/0 General purpose I/O
31 PO 16 Digital 1/0 General purpose I/O
32 PO _17 Digital I/O General purpose I/O
33 PO 18 Digital I/O General purpose I/O
34 PO 19 Digital 1/0 General purpose I/O
35 PO 20 Digital 1/0 General purpose I/O
36 PO 21 Digital I/O General purpose I/O
17 SWCLK Digital 1/0 Serial wire deb.ug clock input for debug
and programming
18 SWDIO Digital 1/0 Serial wire. debug 1/0O for debug and
programming
39 PO 22 Digital I/O General purpose I/O
40 PO 23 Digital 1/0 General purpose I/O
41 PO 24 Digital 1/0 General purpose I/O

3.3 B R AR, B Fchip has burning software as follows :

Jlinkke e # 10: & F Be sk i 4 FH SWCLK. FI SWDIO & 2k A [ Jlink e 5% 11
Jlink burning Port: used during chip batch production SWCLK and SWDIO are the default serial
port burning ports



3. 4 HEFEF R ETEE Recommended Module Mounting Pattern

' u)
-+ [N 'I

Cle IIIIIIIIIII

b +C & INNNRNIREEN

BEHT: 20 X 120 (K X %8), 2~ %% £0. 3mm
Module Size: 20 X 12mm(L X W), Tolerance: +0.3mm



3.5 2% N A JR ¥ & Reference Application Schematic

24

PO 22

w2l occoocino o Jligk POl

.;pu;),.| ‘.5\_;..........................5.\;:._.;3_7 % =

. GHD |.| GMD - -+ - e e e e e oo m 12D _HAF e AEbal:

L =

e P - I I

praE SO AED EED SRR OWEEREE ans RS S 88 SR 2D ppaghe

posRs S SR EEDORENG WS TR ORE R AN AED SR 2R pRigg

A B R L S e b T A Ay - L

poag a0 Do DREn R R EeE ST Inm INE D O phaem— R N Ca T UG SN MR BeEen R

TR ATE WD BER RN IS SRS NN DD Y IE IR B MadES R N G Y R o AN MERER Em

o e, e e 5 o 0 JRE G O R TR R Siggh T \Ge NN T LGN U GR IR 2R

HOs -

Pl
A0 -

#ik: BB,

Remark: The above circuit is for reference only.



3. 6 P B 8 5] Module Placement Guidelines
PR THCE B 75 BE B RF KRB AE S XA, 1ES % DL IR E 77

Please consider the RF antenna restricted area and place the module according to the photo showed as below:

Xin. 16mm |

Xin. 5. Smm

Xin. 12mm

¥in 16mm | Xin. 16mm
N

LNo copper area at all layers

[} b |
[ il o |

Xin.12mm XinlZmm

4. ATEEMENR Reliability Test

4. 1 AT MDA Reliability Test Specification

eae) WA E WA KA
No. Test Item Test Conditions
| [HIN=RIUNzS MAFT YLl 100°CHURE 5 /N, DAJGHT T2 RE i e (|l AR 3 K,
Precondition Test +100°C, 5hours, Bake the module before test, perform 3 times lead-free profile reflow,
5 I I ARG +40+3C, 90+5%RH, f7fik 48 /.
Temp-Humidity Resistance +40+£3°C, 90 £ 5%RH, Storage for 48hours.
; PR AT fift +85°C, f7fiff 96 /M.
High Temp.Storage +85°C, Storage for 96 hours.
4 i A7 1k —40°C, f7hit 96 /N
LowTemp.Storage -40°C, Storagefor 96 hours.
S Rl TAE +85°C, T.1E 48 /N,
High Temp.Operating +85°C, Operating for 48 hours.
) i TAF —40°C, TAF 48 /i
LowTemp.Operating -40°C, Operating for 48 hours.
; R EAE +80°C, 1/BIF>-30C, 1/, dmSERHIN A 2 /N PY, AR 50 I
Temp.Cycling +80°C, 1 hour,~>-30°C, lhour, Temperature shift time within 2 hours,50 cycles.
5 kit +85°C, 0.5 /M>-4043°C, 0.5 /M, REEFARINIR] 5 738h N, JEIF 50 1K,
Thermal Shock +85°C, 0.5hour,>-40+3°C, 0.5hour, Temperature shift time within 5mins,5cycles,

10




s PRENIAR . 10~55Hz, FHPGEZFK: 0.1 Oct/min, HAMEE: 4Grms, X ,Y,Z =P A
PRI
9 % 2 N/INE,
Vibration Resistance
Freq: 10~55Hz, 0.10ct/min, max acceleration: 4Grms, Test time: X,Y, Z axis for 2hours,
ApT— T IEE: 50G(m/sec2), I 11 =8P, MR 6 AN % 10 K.
10 Impact acceleration: 50G(m/sec2), Impact time: 11ms, Impact frequency and direction:
Impact Resistance
10times each in 6 directions,
" i P NARIER, SR =100pF, JAHIFEME=1. 5k Q, +2kV, 3k, [AIkE 0.5 Fb.
Electrostatic Resistance Human body model, C=100pF,R=1.5k Q ,#2kV, INT=1Sec./3times,
Hebr v ELAEAE N 0.8 2K 1 e B2 Bk v B AW AR T sy Ve 1 b, BRVE 6 ANTHIRT 1 AN K 3 MR
g ) % 1 “{j_(’
AR R I ) )
12 Drop the component in standard package from the height of 0.8m onto steel surface or
Package Drop Test
concrete, The test shall be conducted 1 time for each surface, one of the corner and each
edage of drop corner(3 edages) of the packaging,
BHENIBN—E B, RELE 260°C£5°C, ¥/ MEANL 108 FEUH, WEHIR
- FRB RN I, BHUR R EBTE LS OK A doxt L TC W] B 22 5+
Solderability Test Melt certain of solder in the soldering pot, set the temperature at 260°C+5°C and place the
module in for 10s, then observe the soldering of the module PAD, It should not have the
obvious difference compare with the OK sample.

4. 2 AT EEHEIASRHE Reliability Test Standard

i H FA B/ LiRid] =IN LA

Items Conditions Min. Typ. Max. Unit
TX output power N/A -40 -2 4 dBm
Mod Char: F1 average N/A 225 264 275 KHz
Mod Char: F2 Max. N/A 185 210 - KHz
Mod Char: Ratio N/A 0.8 - -
RXsensitivity(PER) 1500packets, 1 Mbps - -90 -95 dBm

11




5. f43%{5 B Package Information

B SR A R e

B, BAoREEWT:

Module shipments by vacuum packaging, packing diagram as follows:

5. 1 &7 .23 TapingPackage

Sprocket Hole

lcood o000 0000000000l0

|

)

Plh 1

Module =

=

Trailer{360mm}

Carrier Tape

Cover Tape

Direction of unreeling

Portion equipped
with parts

| eader(SO00mm  mikd

D 000000000 Qo 000D

.——-l# mma

|

D000 0000000

-3

Direction of unreeling

4L

V

Empty component
Compartment

o (360mmd |



5.2 GEEHKE Packing Specifications

Eeel(]5"

Desiccant

Thermo conpression

bonding —

Moisture Barrier bag

Tt Label

kY

']

Note: £/7417% 7 JEDEC #pift J-STD-020 15 /1 7-iid 45  MSL3
This product is applicable to moisture sensitivity levelMSL3
(Based on JEDEC Standard J-STD-020)

5.3 4MEFRZ: Labelof the outer box

BEARZE S MR P R BEATIT B, 5 JUPDR 2 A5 1 BT Buis FIAR 2 R ST B
This label will be printed according to the customer’s requirements,

otherwise it will be printed according to general label specification of Shinwa BT module.
13



6. FIVRIEIEE S5 12k Recommended Reflow Temperature Profile

T TR 2

For Pb-Free parts heat resist temperature profile:

Reflow temperature (surface temperature of mounted

Peak temp.235~260°C 3sec.max

220°C Over time
30~90 sec.

2~5°C/sec.

Temp.(degreeC)

Pre-Heating
\ 160~190°C

60~120sec.
1~3°C/sec.

Hr—

Time [SI)

Figure 18: Recommended reflow temperature profile

Process Step Lead-Free Solder
Tii#4 Pre-heat 160~190°C/within60~120 sec.
X 235~260°C Max.
[ElJ* Reflow . ~ s
(220°C up/within 30~90s,235~260°Cwithin 3s)
i+ Ramp-up Rate 1~3°C/sec.
#H% Ramp-down Rate 2~5°C/sec.

7EE Note:
LA RS R 2 2 Rt [ml
Recommend the reflow soldering is 2 times maximum
2NPRIERE R, HEAL RGOSR E <.
In order to have better SMT solder performance, please add Nitrogen during reflow process
3 MR HRANGE TR
This part is not adapted to flow soldering.
4. FREHGH I FE<0. 11mm.
The warpage of the module is  <<0.11mm.
5B I AT 0. 16mm~0. 20mm J5 5 BB BHEM R, TP AT AR 4 5 AR AR W PR AT AR I 1 2

Recommended to use step stencil with 0.16~0.20mm when the module is mounted and user can adjust

7. B F TR TN The Hand-soldering Information

PRI P TR S H UL R 2K
The HCI module can withstand the following hand soldering specification:
L&KL 5 ¥ BLAE 360£10°C
The soldering iron tip temperature should be set to 360+£10°C
2 AR A T ARSI (8] #5423 #PLAA
The manual soldering time should be within 3 seconds
14



8. ffifF5%14+ Storage Condition

N T R RN B R, TR BEAR R LT 26 AF

The following conditions should be kept for soldering and keeping in storage for this module:

1.

a)

b)

a)

b)

FET RIS T P ORAAIIBR : EAIRT 40°C,90% RH 26 4F N ORAF 12 M H

Shelf life in dry bag: 12months at <40°C and 90% RH
BAARTTE G, RPN ZTHEAT (Rl 12 B R S 25 A R AL P

After bag is opened, module shall be subjected to soldering reflow or equivalent processing must be:
KT 30°C/60% RH 1] 261F T, 168 /N P HEAT I-45%

Mounted within 168 hours at factory condition 0f<30°C/60% RH

TEATF 10% RH H¥3H 17 fif

Stored at <10% RH

PR NG 1 T 75 2SR

Modules will be required baking before mounting if:

MEI AN 23°CE5°C, WERR RERKT 10%

Humidity indicator shows >10% when read at room temperature 23°C+5°C

AR 2 LI 2.0 81 2.b 244

Above item 2.a) or 2.b) are not met

IR TR, BRI E R, 7E 40°C+5°C-0°C, <S%RH K AF FHLE 192 /i

If baking is required, device may be baked for 192hours at 40°C+5°C/-0°C and <5%RH for temperature device
containers.

BB, TCEAEEIR T AN, SRS

After baking, leave it for 1 hour at room temperature then use it.

9. %7¥ Remark

O AU RIS PR AR THE S AE AL PR 2 = B AL 42 1 FRL R INE S

The standard and performance in specification are defined using the control circuit of Shinwa industries (China) Itd.

OB BRVEE A, N TR e, AN S TN B, TERE.

The parts are subject to change with any improvement within the range of the specifications withoutprior notice.

& A A

Recognition of this specification.

MRATZHIE 1A AN, 08 CAN RIS A5 IR, 8 1A RIREK, MR8 SRR, 5B AR

Please return the recognized specifications within a month from the issued date. It is over a month fromthe issued date,

We will think that specification is recognized.

O (S ERE AT BR 2 7 X RURS 5 A 28 ) PR B A AR AL

Shinwa industries (China) Itd. reserves the right to the interpretation of this specification.

15



10.ff3% Appendix

Bz 1. Ar= L) ARRAI L
Appendix 1: The factory name and address.

No Factory Name Factory Address

1 FHEREHLA PR 2 =] () J7ARAR BT AP R DR KT DU 1
Shinwa industries(china) Itd. No.1, Huifeng West 4 Road, Zhongkai High-tech Zone, Huizhou
City, Guandong Province, China.

FCC Statement
FCC standards: FCC CFR Title 47 Part 15 Subpart C Section 15.247
Device is equipped with PCB antenna , Antenna gain 0.25dBi

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.

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more of the
following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

—Consult the dealer or an experienced radio/TV technician for help.

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.

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: ZWY52810 Or Contains FCC ID: ZWY52810”

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.

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications.

However, there is no guarantee that interference will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which can be determined
by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more of the following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

—Consult the dealer or an experienced radio/TV technician for help.

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 the modular with modular approval should perform the test of radiated & conducted emission and spurious emission, etc. according to FCC part 15C :
15.247 and 15.209 & 15.207 ,15B Class B requirement, Only if the test result comply with FCC part 15C : 15.247 and 15.209 & 15.207 ,15B Class B requirement then the host can be sold
legally.

16



The device has been evaluated to meet general RF exposure requirement. The devic
e can be used in portable exposure condition without restriction.

The OEM must certify the final end product to comply with unintentional radiators (FCC Sections
15.107 and 15.109) before declaring compliance of the final product to Part 15 of the FCC rules and
regulations. Integration into devices that are directly or indirectly connected to AC lines must add with
Class II Permissive Change.

The OEM must comply with the FCC labeling requirements. If the module’s label is not visible when
installed, then an additional permanent label must be applied on the outside of the finished product
which states: “Contains transmitter module FCC ID:ZWY52810 .

Additionally, the following statement should be included on the label and in the final product’s user
manual:

“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 interferences, and

(2) this device must accept any interference received, including interference that may cause undesired
operation.” The module is limited to installation in applications. Separate approval is required for all
other operating configurations, including portable configuration with respect to Part 2.1093 and
different antenna configurations. A module or modules can only be used without additional
authorizations if they have been tested and granted under the same intended end - wuse operational
conditions, including simultaneous transmission operations. When they have not been tested and
granted in this manner, additional testing and/or FCC application filing may be required. The most
straightforward approach to address additional testing conditions is to have the grantee responsible for
the certification of at least one of the modules submit a permissive change application. When having a
module grantee file a permissive change is not practical or feasible, the following guidance

provides some additional options for host manufacturers. Integrations using modules where additional
testing and/or FCC application filing(s) may be required are: (A) a module used in devices requiring
additional RF exposure compliance information (e.g., MPE evaluation or SAR testing); (B) limited
and/or split modules not meeting all of the module requirements; and (C) simultaneous transmissions
for independent collocated transmitters not previously granted together. This Module is full modular
approval, it is limited to OEM installation ONLY. Integration into devices that are directly or indirectly
connected to AC lines must add with Class II Permissive Change. (OEM) Integrator has to assure
compliance of the entire end product include the integrated Module.

Additional measurements (15B) and/or equipment authorizations (e.g. Verification) may need to be
addressed depending on co-location or simultaneous transmission issues if applicable. (OEM)
Integrator is reminded to assure that these installation instructions will not be made available to the end

user



