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1 PRODUCDESCRIPTION

The BTM44x Bluetooth® modules from Laird Technologies have been designed to meet the needs of developers
who wish to add robust, short range Bluetooth data coctiaty to their products. They are based on the

market leading Cambridge Silicon Radio BC04 chipset, providing exceptionally low power consumption with
outstanding range. They support the latest Bluetooth® Version 2.1 Specification, providing the importan
advantage of Secure Simple Pairing, which improves security and enhances the ease of use for end customers.

With physical sizes as small as 12.5 x 18.0mm and best of claggew operation, these modules are the
ideal choice for applications where signers need both performance and minimum size. For maximum
flexibility in systems integration, the modules are designed to support a separate power supply for I/O.

To aid product development and integration, Laird Technologies has integrated a completisoBi protocol
stack within the modules, including support for multiple Bluetooth Profiles. The modules are fully qualified as
Bluetooth End Products, allowing designers to integrate them within their own products with no further
Bluetooth QualificationThey can then list and promote their products on the Bluetooth website free of charge.

Support for Serial Port Profile (SPP), Human Interface Device (HID) profile and Health Device Profile (HDP) are
included in the module. The support of the BluetoothBdy | St i K 5S@A0S t NPFAES YI ]
develgoment of Continua compliant medical and wellness devices. By default the Health Device Profile supports
the ISO/IEEE 110713415 device specialization for weigh scales, but additional spetiatiz for glucose and
thermometer are available with more upon request.

Communication is available to the module over a serial UART utilizing either a customdhilfPacket
t NEG202f !'tL 2N O2YLINBKSyaA@S !'¢ O2YYlIyRad / 2Y0AYSR
choice of Laird Technologies modules guarantees the fastest route to market.

1.1 Features and Benefit® 1.2 Applications

A Bluetooth® v2.1+EDR A Embedded Devices
A Adaptive Frequencifopping tocope A Phone Devices
with interference from other A Phone Accessories
wireless devices A Security Devices
A Secure Simple Pairing support A Medical and Wellness Devices
A External or internal antenna options A Automotive Applications
A C_omprehenswe AT interface for 1.3 Bluetooth® Profiles Supported
simple programming
A Alternate Packet based interface fo A  SerialPort Profile (SPP)
complex programming A Human Interface Device (HID) Profile Host
A Bluetooth® ENProduct Qualified and device supported
A Compact size A Health Device Profile (HDP): Agent supported
A Class 2 output 4dBm A IEEE Device Specialization 1100315 (Weight Scale)
A Low power operation A IEEE Device Specialization 11078408 (Thermometer)
A UART interface A IEEE Devicgpecialization 1107810417 (Glucose)
Embedded Wireless Solutions Support Center: 5 Americas#+1-800-492-2320
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2 HARDWAREPECIFICATIONS

2.1

Pin Definitions

Tablel: Pin definitions

Laird

1 Unused

2 GND

3 UART_CTS Clear to Send I/P VUSB

4 UART_RXD Receivalata I/P VUSB

5 UART_RTS Request to Send O/P VUSB

6 UART_TXD Transmit data O/P VUSB

7 GND

8 SPI_CSB SPI bus chip select I/P VIO

9 SPI_MISO SPI bus serial O/P VIO

10 SPI_MOSI SPI bus serial I/P VIO

11 SPI_CLK SPI bus clock I/P VIO

12 VDD _USB USB &UART supply voltage

13 VDD_IO I/O supply voltage

14 VDD_IN Main supply voltage

15 GND

16 PCM_IN PCM Data I/P VIO

17 PCM_SYNC PCM sync I/P VIO

18 PCM_CLK PCM clock I/P VIO

19 PCM_OUT PCM Data O/P VIO

20 RESET Module reset I/P See note 2

21 GPIO4 I/O for host BT _Active BT_State VIO

22 GPIO2/UART_DCD I/O for host VIO

23 GND

24  Unused

25 Unused See note 3

26 Unused See note 3

27 Unused See note 3

28 GND See note 3

29 ANT (BTM440 / 442 only Antenna connection (50 ohm See note 3

matched)

30 GND See note 3

31 Unused See note 3

32 Unused See note 3

33 Unused See note 3

34 Unused See note 3
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35 Unused See note 3

36 Unused See note 3

37 Unused See note 3

38 Unused

39 Unused

40 Unused

41 GND

42 GPIO1 UART_RI I/O for host VIO

43 GPIO7 /UART_DTR I/O for host VIO

44 GPIO8 /UART_DSR I/O for host VIO

45 GND

46 D Not used for AT module variants VUSB

47 D+ Not used for AT module variants VUSB

48 GPIO6 I/O for host RF_Active VIO

49 GPIO5 I/O for host¢ WLAN_Active VIO

50 GPIO3 I/O for hostg BT_Priority VIO
Notes:

Unused pins may have internal connections and must not be connected.
Reset input is active low. Input is pulled up to VDD_IN via 22k. Minimum reset pulse width is 5ms.
Pins25-37 should be left not connected on modules with integrated antenna (BTM441/3)

Pins 8 11 (SPI related) are only for Laird internal production purposes.
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2.3 Physical Specifications

Table2: Physical Specifications

Laird

Physical Dimensions 12.5mm x 18.0 x 3.4mm (BTM440 / 442)
12.5mm x 24.0mm x 3.4mm (BTM441/3)
12.5mm x 22.0 x 3.4mm (BTM441 / 443)
Weight 3 grams
Environmental Operating Temperature  -40°C to +85°C
Storage Temperature -40°Cto +85°C

Miscellaneous Lead free

Leadfree and RoHS compliant

2.4 ElectricalSpecifications
Table3: Electrical Specifications

Wireless Specification BluetootH®

Version 2.1+EDR

Transmit Class Class 2
Frequency 2.402¢ 2.480 GHz
Channels 79 channels Frequency Hopping

Adaptive Frequencllopping

Max Transmit Power

+4dBm at antenna pad (BTM440/2)
+4dBmi from integrated antenna (BTM441/3)

Min Transmit Power

-27 dBmat antenna pad (BTM440/2)
-27 dBmi from integrated antenna (BTM441/3)

Receive Sensitivity

-84 dBm

Range

30 m

Data Transfer Rate

Up to 350 kbps

2.5 Operational Specifications

Table4: Operational Specifiations

VDD_USB (USB compatibility not required)

1.7 3.6

VDD_USB (USB compatibility required)

3.1 3.6

VDD_IO

1.7 3.3

VDD_IN

3.0 =

26 Voltage Parameters
Table5: Voltage Parameters (VUSB)

INPUT VOLTAGE LEVELS

Vin

0.7vDD_USB

Embedded Wireless Solutions Support Center:
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Logic Levelgyse) MmN TYP  MAX

Vi2.7<VDD_USB<3.0 -0.4 +0.8
1.7<VDD_USB<1.9 -0.4 +0.4
OUTPUT VOLTAGE LEVELS (1.7<VDD_USB<1.9)

Von (lout =-4mA) VDD_USRB 0.4

Voi (lout = 4mA) 0.4
OUTPUT VOLTAGE LEVEIZRVDD_USB<3.0)

Von (lout =-4mA) VDD _USBO0.2

Vo (lout = 4mA) 0.2

Note: VDD_USB must be connected to power the USB and UART interfaces.

Table6: Voltage Parameters (VIO

INPUTVOLTAGE LEVELS

Vin 0.7VDD_IO

Vi 2.7<VDD_l0<3.0 -0.4 +0.8

1.7<vDD_l0<1.9 -0.4 +0.4

OUTPUT VOLTAGE LEVELS (1.7 <VDD_IO < 1.9)

Von (lout =-4mA) VDD_IG; 0.4

Voi (lout = 4mA) 0.4

OUTPUT VOLTAGE LEVELS (2.7 <VDD_I0O < 3.0)

Von (lout =-4mA) VDD_IG; 0.2

Voi (lout = 4mA) 0.2
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2.7 1/O Details

Table7: 1/0O Details

Command AT Instructions set Comprehensive control of connection
Interface and module operation
SRegisters for nowolatile storage of parameters
UART Interface Baud Rate AT Mode Default Baud Rate: 9600 bps
MP Mode Default Baud Rate: 115,200 bps
Supply Voltage  Supply 3.0v¢3.3vDC
I/0 1.7V¢ 3.3V DC (independent of Supply)
USB & UART 1.7V¢ 3.6V DC (independent of Supply)
Coexistence / WLAN (802.11) 2-wire and 3wire hardware coexistence
Compatibility schemes supported
Connections Interface Surface Mount Pads
External Antenna (BTM440/2 Pad for 50 Ohm antenna
Approvals Bluetooth Qualified as an END product
FCC Limited Modular Approval (BTM440/2)
Full Modular Approval (BTM441/3)
Industry Canada (IC) Limited Modular Approval (BTM440/2)
Full Modular Approval (BTM441/3)
CE & R&TTE Meets CE and R&TTE requirements
Miscellaneous Lead free Leadfree and RoHS compliant
Warranty 1-Year Warranty
Development Development Kit Development board and software tools DBAKM440/2
Tools Dev Kit with BTM440/2nodule fitted

DVKBTM441/3 Dev Kit with BTM441/8odulefitted

Embedded Wireless Solutions Support Center: 10 Americas+1-800-492-2320
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3 MECHANICAIONSIDERATIONS

Mechanical Layout BTM440/442 Mechanical Details
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Module KeepOut AreaAn area of 1.5mm around the module should be reserved as ateearea.

No other components should be placed in this area.

Note:

Development Kit Schematics for this product can be accessed frothetiel M44x poduct page
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Mechanicallayout - BTM440/442 Mechanical Details
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PCB LAND PATTERN/DECAL DIMENSIONS
MODULE OUTLINE

2: Ensure no exposed copper under module to avoid shorting to test points on underside of

module.
and/or process capability.
I

0
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Notes
1 Connect External Antenna to RF I/O pin 29 with 50ohm microstrip or coplaner waveguide.

Al 3: The user may modify the PCB land pattern dimensions based on their experience

= I (L] I 'S | i I o 1 o |

Module KeepOut AreaAn area of 1.5mm around the module should be reserved as ateearea.
No other components should be placed in this area.

Note:  Development Kit Schematics for thigoduct can be accessed from thee BTM44x product page
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WARNING Test point dimensions are for reference oriO NOTnake electrical connections to these test
points, this will void the warranty. Laird does not recommend routing on the top layer underneath

the module.
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Mechanicallayout - BTM441/443 Mechanical Details
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Size 22.0x12.5%3.0495mm

Pitch Tmm

Dimension  Minimum  Typical Maximum Notes

iy 2.822mm  3.0495mm  3.277mm  1)Ais consist of A1 and A2

Al 0.28mm 0 9mm 1.0mm 2)A2 include solder and shield

A2 2022mm  2.1495mm  2.277mm 3)D1 measured on stamp hole location after
depanelization

D 12.37/mm  12.5mm 12 63mm

D1 1237mm  12.5mm 13.03mm

E 21.87mm 22 0mm 22 13mm

Module KeepOut AreaAn area of 1.5mm around the module should be reserved as ateearea.
No other components should be placed in this area.

Note:  Development Kit Schematics for this product can be accedssedthe BTM44x product page
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Mechanicallayout - BTM441/443 Mechanical Details
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Module KeepOut AreaAn area of 1.5mm around the module should be reserved as ateeprea.
No other components should be placed in this area.

Note:  Development Kit Schematics for this product can be accessed from the following\ikkSchematics

¢ BTM44x
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Mechanicallayout - BTM441/443 Mechanical Details
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