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PCB Antenna

MSB52SF1 is a cost-effective, low-power Bluetooth 5.0 slave UART module based on Telink
TLSR8208 SoC, supports transparent UART data service of BLE with master devices such as

mobile phones/tablets,skips the firmware development and reduces your time to market.

MS52SF1 Specification

Model Series. MS52SF1 Antenna PCB
SoC Telink TLSR8208 Size 15.8x12x2mm
Flash 128kB RAM 16kB
RX Sensitivity -97dBm TX Power -45~+10dBm
TX Current RX Current
0dBm-9.5mA 9.1mA
Consumption Consumption
GPIO 14 Firmware Slave Uart
Smart Home, Advanced Wearables, Consumer Electronics
Application . ) . . . .
Medical, Security Device, Automotive Equipment, Industrial
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1 Product Information

This module is a slave module with broadcast and connection mode. It communicates with
MCU through the UART interface. When in broadcast mode, the MCU can set and view the
broadcast name of the module by sending command through the UART interface, set custom
data, and modify parameters such as broadcast interval and connection interval. When a host
connects to the device over Bluetooth, the device will act as a bridge between the host and the

MCU for transparent data transmission.

Features:

» Max data transfer rate 5kB/s

» Support UART command configuration
» Support iBeacon broadcast mode

» Max TX power up to +10dBm
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2 Block Diagram
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3 Electrical Specification
Parameter Value Note
Supply Voltage 1.8V-3.6V Voltage should be at least 2.5V
Working Temperature -40°C~+85T Storage temperature -60°C~+150C
TX Power -45 ~ +10dBm Configurable
RX Current Consumption 9.1mA @1Mbps
TX Current Consumption 9.5mA @0dB
Size 15.8*¥12*2mm
GPIO 14
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4 Mechanical Drawing
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Important: Unit: mm

5 Pin Description

1: ANT
2: PDO

3: PD1
4: PD2
5: PDé
6: PB2
7: PB4
8: PD/
9: PAZ
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Tolerance: +/- 0.1, default
Recommend solder pad size: 1.7*0.8mm
Recommend the pad extends out:0.5mm
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18: PB3
17: PA3/SUHS
16: PC1
15: PCO
14: PB5
13: PB6
12: PB7
11: GND
10: UCC
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6 Pin Assignment

ltem Symbol Definition Description Note

When using the module's PCB antenna, this
pin is floating.

1 ANT Pin for external Or you can use connect it with an external
antenna antenna. When you need to connect to an
external antenna,please inform the sales to
configure it in advance
2~7 PDO ~PB4 GPIO Not used in UART, floating
8 PD7 BTX UART TX TX of Bluetooth Module
9 PA7 BRX UART RX RX of Bluetooth Module
10 VCC VCC Power Supply
11 GND GND Ground
Sleep mode: low level
12 PB7 CON_IND Connection Broadcast mode: low level
indication
Connect mode: high level
13 PB6 GPIO Not used in UART, floating
14 PB5 sLp Sleep/Awake Low level to wake-up,high level to sleep, no

floating
Serial port on / off to control
pin, no floating
15 PCO BTDATA Active/Close UART 0O: serial port open, can send
and receive serial port data
1: Serial port off

16 PC1 GPIO Not used in UART, floating

Serial Wire Debug

17 PA3/SWS Program and debug

I/0
18 PB3 GPIO Not used in UART, floating
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7 Module Operation Instruction

7.1 Tool

Smartphone APP: Minew UART or nRF connect(General APP, also named: nRF Master Control

Panel),

When testing BLE module, system built-in Bluetooth is not available, especially for IOS system,
it will not find any BLE devices.An BLE app is a must for testing.

IOS system can download it from APP store.

Android system can download it from Google play store.

Windows system can download and install the Serial Port Utility.

7.2 Demonstration of module application

VCC VCC
TX BRX
MCU =
10 SLP
BLE-Module RI
10 BIDATA
B LR =
GND GND : LEDI1
GRD
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7.2.1 Power supply

The SoC working voltage is 1.8V-3.6V, to ensure a stable function, supply voltage should be
3.0V-3.6V

7.2.2 SLP(Sleep/Awake)

When pull SLP low, the module in broadcast mode.BLE device can be found by smartphone

APP, Device name: Minew_Vxxxxx (default name) ,module can be connected with smartphone

and enters connection mode. When pull SLP high, device will enter sleep mode.

Note: This pin cannot be left floating to avoid unpredictable errors.

7.2.3 BTDATA(UART control)

Only when BTDATA in low level, UART will be available. Both SLP and BTDATA in low level,
when module in broadcast mode, all UART commands will be effective, When module in

connection mode, all command or data will be transparently transfered.

Note: This pin cannot be left floating to avoid unpredictable errors.

7.2.4 UART interface:TX and RX

When both SLP and BTDATA in low level, UART port will be activated, the module TX and RX
should be connected to MCU RX and TX, then start to communicate through UART.
In the test, module TX and RX can be connected with an UART to USB module’s RX and TX

pin,then send command through Serial Port Utility App from PC.

Note: The TX and RX of 2 modules can be connected reversed, each module connect

with a smart phone, then transfer date over BLE between each smart phone.

7.2.5 Connection indication(CON_IND)

CONL_IND is uded to indicate module status, high level in connection mode, low level in sleep or
broadcast mode to wake up MCU and safe power.
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7.3 Command instruction

Connect VCC., GND to power and GND,SLP. BTDATA to GND, module in broadcast

mode(not connect with other device),UART interface activated, send command to configure or
check parameter.
For all device instructions, the returning result is the same:
54544D3A4F4BODOAOO(TTM:OK\\n\O) is returned after command sent successfully
54544D3A4552500D0A00 (TTM:ERP\\n\0) is returned after command failed
After sending the correct setting command, the new parameters will take effect
immediately(Expect that baud rate change command will only be effective after reset
command sent successfully). While only after sending reset command then the command will

be kept in flash and automatically effective after power off.

Below is the list of setup instructions:

Note: The firstline in the command list should be sent by Hex format, the second
line should be sent by ASCII format. When checking the parameter, the returned
result are all hexadecimal numbers, so you need to use hexadecimal numbers to

parse the command.
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Function
Set broadcast name

Set broadcast interval

Set connection interval

Set baud rate

Set transmit power

Set broadcast data

Set factory ID

Set service UUID

Set broadcast mode

Set iBeacon UUID

Set iBeacon Major

Set iBeacon Minor

Set connection mode

Set connection pass word

Factory reset

Reset

Command (hex/ASCIl)

54544D3A52454E2Dxxx
TTM:REN-xxx

54544D3A4144502Dxxx
TTM:ADP-xxx

54544D3A4349542Dxxx
TTM:CIT-xxx

54544D3A4250532Dxxx
TTM:BPS-xxx

54544D3A54504C2Dxxx
TTM:TPL-xxx

54544D3A4144442Dxxx
TTM:ADD-xxx

54544D3A5049442Dxxx
TTM:PID-xxx

54544D3A5549442Dxxx
TTM:UID-xxx

54544D3A4D4F442Dxxx
TTM:MOD-xxx

54544D3A4149442Dxxx
TTM:AID-xxx

54544D3A4D414A2Dxxx
TTM:MAJ-xxx

54544D3A4D494E2Dxxx
TTM:MIN-xxx

54544D3A5057452Dxxx
TTM:PWE-xxx

54544D3A5057442Dxxx
TTM:PWD-xxx

54544D3A5253542D464143
TTM:RST-FAC

54544D3A5253542D535953

Description

Length: 1-16 Byte, Value: ASCII

Length : 1 Byte, Value : 1-20,broadcast interval
Para*100ms
Length : 1 Byte, Value: 1-100,min connection interval

Para*10ms,max connection interval=min

connection+20ms
Length: 1 Byte, Value: 0-4 corresponding to 9600/19200

/38400/57600/115200 (unit: bps)
Length: 1 Byte, Value: 0-9,corresponding to -40, -20.
-16. -12, -8, -4, 0. +4. +8, +10 (unit: dBm)

Length: 1-16 Byte, Value: any hexadecimal number

Length: 2 Byte, Value: any hexadecimal number

Length: 6 Byte, (2 Byte service uuid+ 2 Byte tx UUID+ 2
Byte rx UUID) Value: any hexadecimal number,service .
tx. rx UUID should not be the same,should not be 0

Set broadcast packet format: 0: transparent transmission
broadcast packet

1: iBeacon broadcast packet,for details, please refer to the
description of the broadcast packet format.

Length: 16 Byte Value: any hexadecimal number

Length: 2 Byte Value: any hexadecimal number

Length: 2 Byte,Value: any hexadecimal number

0: can connect without pass word
1: connect with pass word

Length: 1-8 Byte,Value: ASCII, correct password must be

entered within 5s of the connection, otherwise it will be
disconnected

Consistent with the setting instruction

Return TTM:OK\r\n\O after succeed
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In order to ensure that the parameter setting is successful, a parameter reading command is
added to read out the current valid parameters of the device. When the command is wrong, it

will return 54544D3A4552500D0A00 (TTM:ERP\\n\0),

Function

Read broadcast name

Read broadcast interval

Read Connection interval

Read baud rate

Read transmit power

Read broadcast data

Read factory ID

Read service UUID

Read broadcast mode

Read iBeacon UUID

Read iBeacon Major

Read iBeacon Minor

Read connection mode

Read connection pass
word

Read MAC address

Read firmware version

Command (hex/ASCII)

54544D3A52454E3F TTM:REN?

54544D3A4144503F
TTM:ADP?

54544D3A4349543F
TTM:CIT?

54544D3A4250533F
TTM:BPS?

54544D3A54504C3F
TTM:TPL?

54544D3A4144443F
TTM:ADD?

54544D3A5049443F
TTM:PID?

54544D3A5549443F
TTM:UID?

54544D3A4D4F443F
TTM:MOD?

54544D3A4149443F
TTM:AID?

54544D3A4D414A3F
TTM:MA]J?

54544D3A4D494E3F
TTM:MIN?

54544D3A5057453F
TTM:PWE?
54544D3A5057443F
TTM:PWD?

54544D3A4D4143(2D)3F
TTM:MAC-?
Or TTM:MAC?

54544D3A564552(2D)3F
TTM:VER-? Or TTM:VER?

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Return
format

Description

TTM:REN-xxx\r\n\O,return parameter is by ASCII
TTM:ADP-xxx\r\n\O,return parameter is by ASCII
TTM:CIT-xxx\r\n\O,return parameter is by ASCII
TTM:BPS-xxx\r\n\O,return parameter is by ASCII|
TTM:TPL-xxx\r\n\O,return parameter is by ASCII
TTM:ADD-xxx\r\n\O,return parameter is by ASCII
TTM:PID-xxx\r\n\O,return parameter is by ASCII
TTM:UID-xxx\r\n\O,return parameter is by ASCII
TTM:MOD-xxx\r\n\O,return parameter is by ASCI|
TTM:AID-xxx\r\n\O,return parameter is by ASCII
TTM:MAJ-xxx\\n\O,return parameter is by ASCII
TTM:MIN-xxx\\n\O,return parameter is by ASCII|
TTM:PWE-xxx\r\n\O,return parameter is by ASCII

TTM:PWD-xxx\r\n\O,return parameter is by ASCII
TTM:MAC-xxx\r\n\O,return parameter is by ASCII

TTM:VER-xxx\r\n\O,return parameter is by ASCII|
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7.4 Operation examples

7.4.1 Factory default parameters

Broadcast Name: Minew_Vxxxxx

Baud Rate: 9600bps,8N1

Transmission Power: 0dBm

Broadcast Interval: 1s

Broadcast Mode: Transparent transmission broadcast packet
Custom Data: Minew Tech

Min and Max Connection Interval: 20ms - 40ms
Connection Password Enable: Closed
Connection Password: minew123

Major: 0x1234

Minor: 0x1235

UUID: 74278BDA-B644-4520-8F0C-720EAF059935
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7.4.2 Broadcast packet (Broadcast packet + Reply packet)

Use nRF Connect App to scan the device, click Raw after found to the device, Raw data is

the unparsed data from the device. Parsing data according to the BLE data type, see the detail
section. BLE broadcast data has a certain format: length + type + content,

The broadcast content can be changed, while data type is fixed, and the length is
determined by the content. The device has two broadcast formats, transparent broadcast

packets and iBeacon broadcast packets. Both formats contain four types: flag (0x01),

broadcast name (0x09), service data (0x16), manufacturer data (OxFF)..

The following figure shows the transparent transmission of the broadcast packet: flag,
broadcast name, service data is placed in the broadcast data packet, and manufacturer data is
placed in the reply data packet. The content of service data is: service data UUID (E1FF) + MAC
address. The content of manufacturer data consists of company id (3906) + battery level

information (1 byte) + custom data.

Devices STOP SCANNING
SCANNER BONDED ADVERTISER
Raw data:
Minew, -64 dBm - X
0x0201060D094D696E65775F56352E3334 I—D
480916E1FFF3C68EE7CF8AOEFF3906644D
. 696E65772054656368
3] Minew_V5.34H
F3:C6:8E:E7:CF:BA .
NOTBONDED  .4-35dBm 997 ms Detaik;
LEN. TYPE VALUE
Device type: LE only 2 0x01 0x06
Advertising type: Legacy 13 0x09 0x4D696E65775F56352E333448
Flags: GeneralDiscoverable, BrEdrNotSupported 9 0x16 OxE1FFF3C6BEE7CF8A
Complete Local Name: Minew_V5.34H 14  OxFF 0x3906644D696E65772054656368
Service Data: UUID: OxFFE1 Data: OxF3C68EE7CFBA :
Manufacturer data (Bluetooth Core 4.1): ' ' Eltpsit v olugtonih.orgiarus

/specification/assigned-numbers/generic-access-profile

Company: Reserved ID <0x0639=
0x644D696E65772054656368

0K

CLONE RAW MORE

Note: The IOS system cannot obtain the contents of the MAC address field, so the MAC

address is put into the broadcast packet again to ensure that the I0S system can obtain

the MAC address of the device.
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The following figure shows the iBeacon broadcast packet: flag, manufacturer data are

placed in the broadcast packet, service data and broadcast name are placed in the reply
packet. Broadcast data packets must follow this fixed format to meet the iBeacon protocol
definition. In the manufacturer data, 4C 00 is Apple's company id, 02 15 is the fixed format of
iBeacon, Proximity uuid(16 bytes)+Major(2 bytes)+Minor(2 bytes)+Measured power(l word)
Festival). In iBeacon broadcast mode, manufacturer data can only change the value of
proximity uuid, Major and Minor.

service data= service data UUID(FFE1)+battery level information+MAC address

Devices STOP SCANNING ¢
SCANNER BONDED ADVERTISER
. t

Minew, -64 dBm - X

Minew_V5.34H (iBeacon) i
e CONNECT @ 2

@ F3:C6:8E:E7:CF-8A s aw date;

NOT BONDED A-22dBm <699 ms 0x0207061AFF4C00021574278BDAB64445 |—|:|
208F0C720EAF05993512341235C50D094D
Device type: LE only 696E65775F56352E3334480A16E1FF64F3
Advertising type: Legacy C6BEE7CF8A
Flags: GeneralDiscoverable, BrEdrNotSupported e
Beacon: Details:
Company: Apple, Inc. <0x004C> LEN. TYPE VALUE
Type: Beacon <0x02> 0x01 0x06
Length of data: 21 bytes OxFF 0x4C00021574278BDAB64445208F0C
UUID: 74278bda-b644-4520-8f0c-720eaf059935 720EAF05993512341235C5
m,ﬂlf’“ jgg? 13 0x09 Ox4D696E65775F56352E333448
inor:
RSS! at 1m: -59 dBm 10 0x16 U).<E1 FF64F$CGBEETCF3A
Complete Local Name: Minew_V5.34H . | https://www.bluetooth.org/en-us
Service Data: UUID: OxFFE1 Data: [specification/assigned-numbers/generic-access-profile
0x64F3C6BEE7CFBA
CLONE RAW  MORE OK
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7.4.3 Operation examples

Connect all necessary pins according to the wiring mode, connect SLP and BTDATA to ground,

and check device with the broadcast name " Minew_Vxxxxx " by phone App (Minew UART or

nRF Connect) . In this state, send TTM:REN-XXXXXX by serial port, it will return TTM:OK\r\n\O.

Then you can see that the broadcast name has been modified on the mobile phone. If you need
to save the modified content after power-off, you need to send a reset command to take it into

effect.

Note : When you need to modify multiple parameters, you can send all the setting

commands first, and then send the reset command.

B s==0Efe= - O ®
ZHHE $#EE WEN IEM &0 E=EH

|Boo[pIIBC | +— D&

- AR [11:53:49.919] TTM:REN-123
o [11:53:49.950] TTM:0K
m M |COH1El LJ [11:53:56.719] TTM:BPS?
ez (9600 ~ Higgig;g;% el
SRty |8 :] [11:56:42.422] 54 54 4D 3A 42 58 53 20 6@ @D BA @@
oyl |None j
it [1 -]
B }?‘None L]
- EEE -
" ASCII * Hex
¥ BhigfT
v RTRIE
v et ]
- EIEIRE -
* ASCII " Hex TTM:BPS? .
raHmEs e s £2
[TTH:BPS? =

When querying the device parameters, it is shown with hexadecimal numbers. When choose
to display by ASCII format, the parameter position may be garbled. At this time, it needs to be

set to display by HEX format, and parameters correspond to the position after " 2D " . In

above picture, to check the baud rate, you need to select the HEX display to view the specific
parameters.
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7.4.4 Transparent transmission

On the basis of above step, use the mobile phone APP to connect with module, keep the
BTDATA pin low, then the data can be transparently transmitted. When BTDATA is in high
level, it does not affect the module to broadcast and connection with phone, but transparent
transmission is not available. Use nRF connect to read specific services, characteristics and

their corresponding properties.

UUID consists of alias UUID (2 bytes, " fff0 " ,the third line in below picture) + base UUID (the
remaining 14 bytes).
In the service in the transparent transmission , the base UUID used by the feature is standard,

and the alias UUID is indicated in below:

#6:07 Al 4G @D

= Devices DISCONNECT
BONDED ADVERTISER

CONNECTED

i CLIENT  SERVER

Generic Access
UUID: 0x1800
PRIMARY SERVICE

Generic Attribute
UUID: Dx1801
PRIMARY SERVICE

Unknown Service
UUID{ DODOFFfO-0000-1000-8000-00805{9h34fh |
PRIMARY SERVICE

Unkrlluwn Characteristic | ¥

UUID| 0000fff1-0000-1000-8000-00805f9b34fb St

Properties, NOTIFY iReE-> FHl
Descriptors:

Client Characteristic Configuration 4

UUID: 0x2902

Value: Notifications enabled

Unknown Characteristic

%
uUID-fo000ff2-0000-1000-8000-008059b34fb) FHl-> 175

Properties: WRITE, WRITE NO RESPONSE

FFFO is service UUID,FFF1 is data received by phone which sent by module; FFF2 is data sent
by phone and received by module.

Eigenval Executabl Max Packet

ue UUID e Action Length Description

MCU send date to module through UART,then send to mobile phone over
FFF1 notify 244 BLE. The data can only be obtained after the mobile phone enable notify.
The max data length in each packet is 244 byte
Mobile phone send data to module,then transfer to MCU through
FFEF2 write 244 UART.When write data with APl interface, the maximum data length of
one packet is 244 bytes
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8 Current Consumption Characteristics

The current consumption measurements are taken with a 3.3 V supply at 25 °C of ambient
Temperature. The broadcast interval is 1s, and the maximum and minimum connection interval
is 20-40ms.The calculation of the service life is generally based on the average power

consumption (Avg).

M Peak(mA) Avg(mA)

Average current in sleep state
(SLP and BTDATA pulled high) 0.0018 0.00067

Average current in broadcast state (SLP pin is connected to GND,
BTDATA is pulled high) 12.29 0.0435

Average current in connection state (SLP pin is connected to GND,
BTDATA is pulled high) 13.14 0.295

Transparent transmission average current (SLP, BTDATA pins are 13.22 359
connected to GND, connected to mobile phones) ’ ’
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9 Electrical Schematic
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10 Layout Pattern

[T

BTLE Module

[T

BTLE Module

Not Recommended
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10.1 Design notes

» ltis critical to following the recommendations of this document to ensure the module meets
the specifications.

» The module should be placed at the edge of the circuit board as far as possible to keep
away from other circuits.

» Antenna should be kept away from other circuits. It can prevent low radiation efficiency
and the normal use of other circuits from being affected.

» The landing of components should be appropriate and that is better for reducing the
parasitic inductance.
Please refuse to supply voltage that is not within the range of specification.
Please make sure the module or its surface may not suffer from the physical shock or

extreme stress.

10.2 Layout note

To make sure wireless performance is at its best condition, please layout the MS45SF1 module
on the carrier board as below instructions and picture.

a) Placement of the antenna

The antenna area of module shall lay clearance completely and should not be blocked by the
metal. Otherwise it will have effect on antenna performance (As the picture indicated below).
b) Placement of top-layer

The placement of top-layer in carrier board shall be lay copper completely to reduce the signal
line in carrier board or other interference.

c) Clearance

The upper and below area of antenna (including the case) shall have 4mm or more than 4mm

clearance to reduce the influences for antenna

10.3 Installation and soldering

Please do not lay copper under the module antenna. It can prevent the influence of signal

radiation and the transmission distance from being affected.
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10.4 Handling and storage

a)

b)

c)

d)

Due to the fact that CMOS components are included in the module, it is better to eliminate
static electricity at any methods when transporting or working with the module. Moreover,
it is strongly recommended adding anti-ESD components to circuit design to hinder
damage from real-life ESD events. Anti-ESD methods can be also used in mechanical

design.

CAUTION

STATIC SENSITIVE

DEVICES
Please store the modules within -40°C to +125°C before and after installation and make

NOT TO BE HANDLED
BY UNAUTHORISED
PERSONNEL

sure the modules is away from the direct sunlight exposure for a long duration. Modules
should be far away from humid and salty air conditions, and any corrosive gasses or
substances.

Please not to wash the module. No-Clean Paste is used in production. The metal shield
may be oxidized by the washing process and may lead to chemistry reaction with
No-Clean Paste. If modules goes through the washing process, functions of the module
may not guaranteed.

After opening the package, it should be stored in vacuum environment. Module should not
be exposed to the air for a long time to prevent moisture and pad oxidation. If there is an in

terval of 7 to 30 days during SMT process.

10.5 Life support applications

a)

b)

The module is not design for life support device or system and not allowed to be used in
destructive devices or system in any direct, or indirect ways. Minew is not responsible for
compensation of any losses when applying modules under such application as described
above.

Minew shall not responsible for the customer’s products or application.
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11 Reflow and Soldering

Temperature [ °C ]

300

TP #2600 °C

+255°C tp:20s to 40s

250 |- Avg. Ramp-up/

TL  ;+217°C 3°C/s Max. tL N B

Ts max : +200 °C 60s to 150 s | 6°C /s Max.
200 ( +217 °C over )

Ts min ; +150 °C ts
150 |- G0s to 180 s

(+150°C to +200°C )
100 |
50 F
’ Time +25 °C to Peak -
I L I | I I L I L I

0] 60 120 180 240 300 360 420 480 540 600 660 720 780

Profile Feature
Solder Paste
Preheat Temperature min (Tsmin)
Preheat Temperature max (Tsmax)
Preheat Time (Tsmin to Tsmax)(ts)
Average ramp-up rate (Tsmax to Tp)
Liquidous Temperature (TL)
Time (tL)Maintained Above (TL)
Peak Temperature (Tp)
Average ramp-down rate (Tp to Tsmax)

Time 25°C to peak temperature

Important:

Sn-Pb Assembly

Sn63/Pb37

100°C

150°C

60-120 sec

3°C/second max

183°C

60-90 sec

220-235°C

6°C/second max

6 minutes max

Time[s]

Pb-Free Assembly
Sn96.5/Ag3/Cu0.5
150°C
200°C
60-120 sec
3°C/second max
217°C
30-90 sec
230-250°C
6°C/second max

8 minutes max

» When SMT involves double-sided patch, it is recommended that the module surface

be reflowed only once.

» For module SMT, it is recommended to make a partial stepped stencil with a
thickness of 0.2mm, and the stencil hole should be extended by 0.8mm size.

» After opening the package, it should be stored in vacuum environment. Module
should not be exposed to the air for a long time to prevent moisture and pad
oxidation. If there is an interval of 7 to 30 days during SMT process, it is
recommended to bake it with reel at 65-70 degrees for 24 hours before using for

SMT again.
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12 Certification

FCC ID: 2ABU6-MS52SF1
Rohs, Reach certified

12.1 FCC Certification

FCC STATEMENT :

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

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 generate, 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 equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This

equipment should be installed and operated with minimum distance 20cm between the radiator &
your body. Integration instructions for host product manufacturers according to KDB 996369 D03
OEM Manual vO1

2.2 List of applicable FCCrules

FCC Part 15 Subpart C 15.247

2.3 Specific operational useconditions

The module MS52SF1 is a module with Bluetooth function.

Operation Frequency:2402MHz~2480MHz

Type: PCB Antenna

Gain: 2.33dBi
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The module can be used for mobile or applications with a maximum 2.33dBi antenna. The host
manufacturer

installing this module into their product must ensure that the final composit product complies with
the FCC

requirements by a technical assessment or evaluation to the FCC rules, including the transmitter
operaition. The

host manufacturer has to be aware not to provide information to the end user regarding how to
install or remove

this RF module in the user's manual of the end product which integrates this module. The end user
manual shall

include all required regulatory information/warning as show in this manual.

2.4 Limited module procedures

Not applicable. The module is a Single module and complies with the requirement of FCC Part
15.212.

2.5 Trace antenna designs

Not applicable. The module has its own antenna, and doesn't need a host's printed board
microstrip trace antenna etc.

2.6 RF exposure considerations

The module must be installed in the host equipment such that at least 20cm is maintained
betweenthe antenna

and users'body; and if RF exposure statement or module layout is changed, then the host product
manufacturer

required to take responsibility of the module through a change in FCC ID or new application. The
FCC ID of the

module cannot be used on the final product. In these circumstances, the host manufacturer will be
responsible for

re-evaluating the end product (including the transmitter) and obtaining a separate
FCCauthorization

2.7 Antennas

Antenna Specification are as follows:

Type: PCB Antenna

Gain: 2.33dBi

This device is intended only for host manufacturers under the following conditions: The
transmitter module may not be co-located with any other transmitter or antenna;

The module shall be only used with the internal antenna(s) that has been originally tested and
certified with this

module. The antenna must be either permanently attached or employ a 'unique' antenna coupler.
As long as the conditions above are met, further transmitter test will not be required. However, the
host

manufacturer is still responsible for testing their end-product for any additional compliance
requirements

required with this module installed (for example, digital device emissions, PC peripheral
requirements, etc.).

2.8 Label and complianceinformation

Host product manufacturers need to provide a physical or e-label stating "Contains FCC ID:
2ABU6-MS52SF 1"with their finished product.

2.9 Information on test modes and additional testingrequirements
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Data transfer module demo board can control the EUT work in RF test mode at specified test
channel.

Additional testing, Part 15 Subpart B disclaimer.

The module without unintentional-radiator digital circuit, so the module does not required an
evaluation by

FCC Part 15 Subpart B. The host should be evaluated by the FCC Subpart B.

2.10 Additional testing, Part 15 Subpart Bdisclaimer

The modular transmitter is only FCC authorized for FCC Part 15 Subpart C 15.247 and that the
host product

manufacturer is responsible for compliance to any other FCC rules that apply to the host not
covered by the

modular transmitter grant of certification. If the grantee markets their product as being Part 15
Subpart B

compliant (when it also contains unintentional-radiator digital circuity), then the grantee shall
provide a notice

stating that the final host product still requires Part 15 Subpart B compliance testing with the
modular transmitter

installed.OEM integration instructions:

This device is intended only for OEM integrators under the following conditions:

The transmitter module may not be co-located with any other transmitter or antenna. The module
shall be only

used with the external antenna(s) that has been originally tested and certified with this module.
As long as the conditions above are met, further transmitter test will not be required. However, the
OEM

integrator is still responsible for testing their end-product for any additional compliance
requirements required

with this module installed (for example, digital device emissions, PC peripheral requirements, etc.).
Validity of using the module certification:

In the event that these conditions cannot be met (for example certain laptop configurations or
co-location with

another transmitter), then the FCC authorization for this module in combination with the host
equipment is no

longer considered valid and the FCC ID of the module cannot be used on the final product. In these
circumstances, the OEM integrator will be responsible for re-evaluating the end product (including
the transmitter)

and obtaining a separate FCC authorization.

End product labeling:

The final end product must be labeled in a visible area with the following: “Contains Transmitter
Module FCC ID:

2ABU6G-MS52SF1”.

If the size of the end product is smaller than 8x10cm, then additional FCC part 15.19 statement is
required to be

available in the users manual: This device complies with Part 15 of 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
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undesired operation.

Information that must be placed in the end user manual:

The OEM integrator has to be aware not to provide information to the end user regarding how to
install or remove

this RF module in the user's manual of the end product which integrates this module. The end user
manual shall

include all required regulatory information/warning as show in this manual.

12.2 Environmental

12.2.1 RoHs

MS52SF1 modules are in compliance with Directive 2011/65/EU, 2015/863/EU of the European
Parliament and the Council on the restriction of the use of certain hazardous substances in
electrical and electronic equipment.

12.2.2 Reach

MS52SF1 modules listed below do not contain the 191 SVHC (Substance of Very High Concern),
as defined by Directive EC/1907/2006 Article according to REACHAnnex XVII.

13 Package Information
13.1 Package dimension

The direction of a tape drawer

727,
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Item QTY Net Weight Weight Size
MS52SF1 850PCS 425¢ 885¢ W=44mm,T=0.35mm

13.2 Part number description

Each module is with different code no. To devine whether with 32.768k or not, with on-board

antenna or external antenna, the code no. will be marked on the metal shield, description as

below:
Part No. in the firstline ~ Mss2sF2 | art No.inthe 1Y08AI
second line
MS52SF1 Model No
1 Antenna Type 1 PCB Antenna
2 Ceramic Antenna (Chip)
3 IPEX Connector (1st Generation)
Y 32.768KHz Y With 32.768K Crystal Oscillaor
N Without 32.768K Crystal Oscillator
10 SoC 05 m1805,nRF52805
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08 TLSR8208
10 nRF52810
20 nRF52820
32 nRF52832
33 nRF52833
40 nRF52840,nRF5340
C3 ESP32-C3FN4
A SoC Package A =AA
B =AB
C =AC
| RF Signal Output internal
E external

14 Quality Disclaimer

The factory has passed the ISO9001 quality management system, ISO14001 environmental
management system and OAHS18001 occupational health and safety assessment . Each

product has been rigorously tested (transmission power test, sensitivity test, power

consumption test, stability test, aging test, etc.).
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15 Revision History

1.0 First edition Coral 2022.08.02 None
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COPYRIGHT STATEMENT

This manual and all the contents contained in it are owned by Shenzhen Minew Technologies Co,. Ltd and are
protected by Chinese laws and applicable international conventions related to copyright laws.

The company has the right to change the content of this manual according to the technological development, and
the revised version will not be notified otherwise. Without the written permission and authorization of the
company, any individual, company, or organization shall not modify the contents of this manual or use part or all
of the contents of this manual in other ways. Violators will be held accountable in accordance with the law.

Tel: 0086-755-2103 8160

Email: info@minew.com

URL: https://www.minew.com/

Address: 3rd Floor, Building I, Gangzhilong Science Park, Qinglong Road

MI N EW Longhua District, Shenzhen 518109, China
DO yDoN
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