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The above products are designed, developed and manufactured as contemplated for general use,
including without limitation, ordinary industrial use, general office use, personal use, and household use.
But are not designed, developed and manufactured as contemplated (1) for use accompanying fatal
risks or dangers that, unless extremely high safety is secured, could have a serious effect to the public,
and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear
reaction control in nuclear facility, aircraft flight control, air traffic control, mass transport control,
medical life support system, missile launch control in weapon system), or (2) for use requiring
extremely high reliability (i.e., submersible repeater and artificial satellite). You shall not use the above
products for the above-mentioned uses. If your equipment is likely to be used for the above-mentioned
uses, please consult with our sales representative before use. Fujitsu Component Limited shall not be
liable against you and/or any third party for any claims or damages arising in connection with the
above-mentioned uses of the above products

Fujitsu Component Limited

All specifications are preliminary which may be changed without any prior notice
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1. Summary
This datasheet applies to the Bluetooth® Module MBH7BTZ43.

2. Features
This module is an antenna integrated Board-to-board connector type module with Bluetooth®
wireless technology for embedded applications. This module is compliant with Bluetooth®
Specification Version 2.1 + EDR and supports Power Class 2 (+4 dBm maximum).
Since the upper level protocol stacks and Serial Port Profile (SPP) are incorporated in this
module, users can control Bluetooth® through text-based simple commands. Therefore, this
module is the most suitable cable replacement solution for electronic devices that are
connected via serial cable, and users can reduce development time and cost to develop
Bluetooth® enabled applications.
The followings are the detailed features.

+  Bluetooth® Specification Version 2.1 + EDR Compliant

* CSR BlueCore4-External based

*  Upper layer protocol stack (L2CAP, SDP, RFCOMM) and profiles (GAP, SDAP, SPP) are
incorporated in the module

e Output Power: Class 2 (+4 dBm maximum)

e Hardware Interface: UART

*  Software Interface: SPP (FCL proprietary commands/events)

e Power Supply: 2.7 ~ 3.6V
(It is recommended that LDO regulator is used as power supply.)
e |/O Power supply: 1.7 ~ 3.6V

*  RoHS compliant

* Board-to-board connector system

e Small footprint (22.5 mm x 10.6 mm x 2.3 mm)
* Integrated antenna

3. Applicable Standard
+  Bluetooth® Specification Version 2.1 + EDR
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4. Block Diagram

Bluetooth® RF/Baseband

VDD - |
Balance
UART Filter Antenna
SPI
GPIO
RESET

Flash 8Mbit

MBH7BTZ43
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5. Electrical Characteristics

5-1. General Features
Bluetooth® Specification Version 2.1 + EDR Compliant

Carrier Frequency: 2400 MHz ~ 2483.5 MHz

Modulation: -0.5BT Gaussian-filtered 2FSK
Modulation Index 0.28 ~ 0.35(Basic Rate 1 Mbps)
-11/4-DQPSK (EDR 2 Mbps)
-8DPSK (EDR 3 Mbps)

Symbol Rate: 1 Mbps
Data Rate: 1 Mbps (Basic Rate)

2 Mbps (EDR 2Mbps)
3 Mbps (EDR 3Mbps)

Channel: 79 channels
Channel Spacing: 1 MHz
Output power: Power Class 2
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5-2. Absolute Maximum Rating

Items Symbol Min Max Unit

VDD Vdd reg -0.3 3.7 V

Input Voltage Vin GND-0.4 Vdd+0.4 V

Storage Temperature Tstg -40 +85 °C
5-3. Recommendable Operating Condition

ltems Symbol Min Typ Max Unit
VDD Vdd_reg 2.7 3.0 3.6 V
Operating Temperature | Topr -20 - +70 °C
5-4. 1/0 Terminal Characteristics
Items Symbol Min Typ Max Unit

Input Logic Level Low Vi -0.4 - 0.8 V
(Vdd = 2.7 ~ 3.0V)

Input Logic Level Low Vi -0.4 - 0.4 \Y
(Vdd =1.7 ~1.9V)

Input Logic Level High Viy 0.7vdd - Vdd+0.4 V
Output Logic Level Low VoL - - 0.2 \Y
(Vdd =2.7 ~ 3.0V)

lo = 4.0mA

Output Logic Level Low VoL - - 0.4 V
(Vdd =1.7 ~1.9V)

lo = 4.0mA

Output Logic Level High Vo Vdd-0.2 - - \Y
(Vdd =2.7 ~ 3.0V)

lo = -4.0mA

Output Logic Level High Vo Vdd-0.4 - - \Y
(Vdd = 1.7 ~ 1.9V)

lo = -4.0mA

I/O pad leakage current lozL -1 0 1 A
Input Capacitance C 1.0 - 5.0 pF
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5-5. Power Consumption

Vdd = 3.0V, Ta = 25+2°C

Mode Condition Typ Max * Unit
Deep sleep 30 80 uA
Basic Rate transmitting”’ packet type DH5 44 60 mA
Basic Rate receiving ' packet type DH5 47 60 mA
Enhanced Data Rate transmitting’ | packet type 3DH5 54 70 mA
Enhanced Data Rate receiving packet type 3DH5 57 70 mA
*1) Measured in the condition connected to Bluetooth Tester Anritsu MT8852B.
*2) Inrush current is not included in the maximum rating.
5-6. Transmitter Specification
Basic Data Rate ™
Items Condition Min Typ Max Unit
Maximum RF Transmit -6 2 4 dBm
Power
Step Size of RF Power 2 - 8 dB
Control
20dB Bandwidth for - - 1 MHz
Modulated Carrier
Initial Carrier DH1mode -75 - +75 kHz
Frequency Tolerance
Carrier Frequency Drift | 1 Slot -25 - +25 kHz
3 Slot -40 - +40 kHz
5 Slot -40 - +40 kHz
Modulation 8 bit sequence +115 - - kHz
01010101
8 bit sequence 1140 - 175 kHz
00001111 (average)
Adjacent Channel IM-N|=2 - - -20 dBm
Power [IM-N|>=3 - - -40 dBm
Out-of-Band Spurious 30 MHz --- 1 GHz - - -36 dBm
Emissions 1 GHz ---12.75 GHz - - -30 dBm
1.8 GHz --- 1.9 GHz - - -47 dBm
5.15 GHz --- 5.3 GHz - - -47 dBm

*1) Measured according to Bluetooth specification
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Enhanced Data Rate ™’

ltems Condition Min Typ Max Unit
EDR Relative Transmit Power -4 - 1 dB
(GFSK-DPSK)
EDR Carrier Frequency Wi -75 - 75 kHz
Stability Wi+Wo -75 - 75 kHz
[1/4-DQPSK and 8DPSK] | Wo -10 10 kHz
Modulation RMS DEVM - - 20 %
[1/4-DQPSK] Peak DEVM - - 35 %
99% DEVM - - 30 %
Modulation RMS DEVM - - 13 %
[BDPSK] Peak DEVM - - 25 %
99% DEVM - - 20 %

*1) Measured according to Bluetooth specification

Copyright © FUJITSU COMPONENT LIMITED 2010

-9-




5-7. Receiver Specification

Basic Data Rate

Items Condition Min Typ Max Unit
Receiver Sensitivity Level 0.1% BER -87 -70 dBm
Sensitivity (Single slot packets) | Input level =-70 dBm - - 0.1 %
DH1 mode
Sensitivity (multi-slot packets) | Input level=-70 dBm - - 0.1 %
DH5 mode
C/I Performance - - 0.1 %
Blocking Performance 30 MHz ~ 12.75 GHz - - 0.1 %
Interference signal
Intermodulation Performance 5th order - - 0.1 %
intermodulation
Maximum Input Level Input level = -20 dBm - - 0.1 %
*1) Measured according to Bluetooth specification
Enhanced Data Rate ™'
Items Condition Min Typ Max Unit
Receiver Sensitivity Level at /4 DQPSK -88 -70 dBm
0.01% BER 8DPSK -81 -70 dBm
Maximum Receiver Input Level | /4 DQPSK - - 0.1 %
(Input Level = -20 dBm) 8DPSK - - 0.1 %

*1) Measured according to Bluetooth specification
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6. Interface Specification
6-1. Host Connection

A 4

MBH7BTZ43

Host

UART

This module connects to Host via UART, and it is operated with our proprietary SPP
commands and events.

Application > Host system

Proprietary SPP Commands/Events

Profiles
(GAP, SPP)

RFCOMM SDP

L2CAP

Link Manager

> MBH7BTZ43
Baseband

Radio
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6-2. UART Interface

UART_TX

UART_RX|
UART_RTS
UART_CTS

v

v

A

Figure 6-2-1: UART Interface

Four signals are used to implement the UART (Universal Asynchronous Receiver
Transmitter) function, as shown in Figure 6-2-1. When this module is connected to Host,
UART_RX and UART_TX transfer data between the two devices. The remaining two signals,
UART_CTS and UART_RTS, can be used to implement hardware flow control where both
are active low indicators.

1) When this module cannot receive data anymore, it outputs “High” to UART_RTS

(Request To Send).

2) This module transmits data only when the input from UART_CTS is "Low”.
All UART connections are CMOS level and have signaling levels of OV and VDD_USB.
UART configuration parameters, such as baud rate, can be changed.
Possible UART settings are listed in Table 6-2-1

Table 6-2-1: UART Setting

Item Possible Values
Baud Rate 9.6k, 19.2k, 38.4k, 57.6k, 115.2k, 230.4k, 460.8k,
921.6k, 1,382.4k
Flow Control Hardware flow control (RTS/CTS)
Parity bit None
Number of Stop Bits 1

The UART interface is capable of resetting this module upon reception of a break signal. A
break is identified by a continuous logic low (0V) on the UART_RX signal. A break signal can
be used to wake up this module from Deep Sleep mode.

Note: When the baud rate is set to 19.2kbps or less, Deep Sleep must be disabled. If Deep
Sleep is enabled, there is a possibility that the output data from this module is corrupted.
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6-3. Deep Sleep
This module enters into deep sleep mode as much as possible to save power
consumption when it is in disconnected state or power saving mode (sniff, park, hold).
As at least 10 msec is required to wake up from deep sleep mode, some data may be
dropped if the data is sent to UART of this module when deep sleep mode.
To prevent data dropping, user can send break signal by keeping UART_RX low for
more than 10 msec.
This module enters into deep sleep mode again if no data is received for 20 msec.
Therefore user must transmit data within 20 msec after sending last data or the break
signal.
In addition, it is possible to configure this module not to enter into the deep sleep mode.

The followings are conditions for this module to be able to enter into deep sleep mode.

1. This module is in disconnected state or low power consumption mode (sniff, park, hold).
2. “High” level is not inputted to UART_CTS at boot-up.
3. SPI_CSB shall not be “Low” level.

* In the default setting, Deep Sleep is configured to be disabled.

When normal operation, SPI_CSB must be “High” level to prevent the firmware being
damaged.

6-4. Transmission delay
There is longish transmission delay compared to wired link.
Therefore, if user adopts the protocol which needs returning ACK frequently, the delay will
accumulate, and the throughput may fall remarkably.
If you are planning to replace the existing wired serial communication system by Bluetooth,
you should test for compatibility.
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6-5. Boot sequence
Until the initialization is completed, please never turn off the power supply nor reset to avoid
the firmware corruption after turning on the power or resetting.
The completion of initialization can be detected by the following boot message.
o Reception of boot message "Welcome_to_FCL_SPP_Module_!"".
*If your system cannot detect this boot message, you should wait at least 10 seconds for

initialization.

When the write operation is not performed on the flash memory.

UART_RTS

UART_TX —\@

& »
<« »

Initialization plpriod
for SPP firmware
(t4)

First initialization period

y N

N |

: Ll >
I
I

Total Initialization period ( t3 ) Normal operation

Figure 6-5-1: Boot sequence (When the write operation is not performed on the flash memory.)

Item Max
t3 | Firstinitialization period 800 ms
t4 | Initialization period for SPP firmware 65 ms

*Note: Total initialization period ( t3) doesn’t include PS (Persistent Store) defragmentation
time. PS defragmentation means the function which compactifies the PS (firmware
configuration setting) area when there was insufficient free space in the internal flash
memory. If there is no writing operation on PS area in the flash memory, this module
doesn't perform PS defragmentation.
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When the write operation is performed on the flash memory.

UART_RTS

i
UART_TX —&\S :

Sending start-up

%/ e

<& »
« »

}

A
v

Initialization plpriod
for SPP firmware
(t4#)

First initialization period

»

1
1
1
T L >
I
I
I

e St

Total Initialization period ( t3# ) Normal operation

Figure 6-5-2: Boot sequence (When the write operation is performed on the flash memory.)

Item Max
t3# | First initialization period 3.0s
t4# | Initialization period for SPP firmware 65ms

*Note: Total initialization period ( t3#) includes PS (Persistent Store) defragmentation time.
If there is writing operation on PS area in the flash memory, this module performs PS
defragmentation.

Regarding the commands which are used for writing on PS area, please see
"SPP firmware specification".

6-6. Reboot
Once the power supply has been turned off, wait until the voltage drops to zero (0V) before
turning it on again.
Please note that the fall time of the power supply voltage varies according to the circuit
configuration around this module.
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6-7. SPI (Serial Peripheral Interface)
SPI (Serial Peripheral Interface) can be used for the firmware download to the internal flash
memory. SPI is controlled by the proprietary utility software with using LPT (parallel) port on
Windows PC.
The SPI_CS# pin must be held “High" level in normal operation to prevent the firmware

from being erased.

7. SPP Interface Specification
Refer to FCL documentation “SPP firmware specification”.
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8. Pin Description

Al
———————
0=0| o
1
<TOP View>
Pin Name |No.| 1/O0 Function External Connection
GND 1 - Ground Ground
NC 2 - Not connect Leave unconnected
NC 3 - Not connect Leave unconnected
NC 4 - Not connect Leave unconnected
NC 5 - Not connect Leave unconnected
NC 6 - Not connect Leave unconnected
NC 7 - Not connect Leave unconnected
VDD 8 - Power Supply DC power supply
GND 9 - Ground Ground
UART_TX 10 o g'ﬁIRJ'p Data output active high with weak internal UART RxD
UART RTS 1 o _UART Request To Send active low with weak UART CTS
- internal pull-up
UART RX 12 | UART Data input active high with weak internal UART TxD
— pull-down
UART CTS 13 | UART Clear To Send active low with weak internal UART RTS
pull-down
GND 14 - Ground Ground
NC 15 - Not connect Leave unconnected
NC 16 - Not connect Leave unconnected
NC 17 - Not connect Leave unconnected
NC 18 - Not connect Leave unconnected
NC 19 - Not connect Leave unconnected
NC 20 - Not connect Leave unconnected
PIO 11 21 e Programmable Input/Output line with programmable
— strength internal pull-up/down
PIO 10 29 /o Programmable Input/Output line with programmable
— strength internal pull-up/down
GND 23 - Ground Ground
NC 24 - Not connect Leave unconnected
PIO 9 25 /0 Programmable Input/Output line with programmable
— strength internal pull-up/down
RESET# 26 | Reset Input active low with weak internal pull-up RESET
(Input must be low for >5ms.)
SPI_CS# 27 [ SPI chip select active low with weak internal pull-up |SPI chip select or NC
SPI_MOSI 28 | SPI data input with weak internal pull-down SPI data output or NC
SPI_MISO 29 0 SPI data output with weak internal pull-down SPI data input or NC
SPI_CLK 30 [ SPI clock with weak internal pull-down SPI Clock output or NC
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Pin Name [ No.| 1/O0 Function External Connection
PIO 8 31 /0 Programmable Input/Output line with programmable
— strength internal pull-up/down
Programmable Input/Output line with programmable
PIO_4 32 Vo strength internal pull-up/down
PIO 3 33 e Programmable Input/Output line with programmable
— strength internal pull-up/down
PIO 2 34 /0 Programmable Input/Output line with programmable
— strength internal pull-up/down
GND 35 - Ground Ground
GND 36 - Ground Ground
GND 37 - Ground Ground
GND 38 - Ground Ground
GND 39 - Ground Ground
GND 40 - Ground Ground

Note) The SPI

_CS# pin must be held “High” level in normal operation.

Firmware might be deleted accidentally if the SP1_CS # pin is set to “Low” level.

8-1. Pin State on Reset
Pin Name Pin No State
UART TX 10 Output tri-stated with weak pull-up
UART_RX 12 Input with weak pull-down
UART_CTS 13 Input with weak pull-down
UART RTS 11 Output tri-stated with weak pull-up
SP| CS# 27 Input with weak pull-up
SPI_MISO 29 Output tri-stated with weak pull-down
SPI_CLK 30 Input with weak pull-down
SPI_MOSI 28 Input with weak pull-down
RESET# 26 Input with weak pull-up
PIO_2 34 Input with weak pull-down
PIO_3 33 Input with weak pull-down
PIO_4 32 Input with weak pull-down
PIO_8 31 Input with weak pull-down
PIO_9 25 Input with weak pull-down
PIO_10 22 Input with weak pull-down
PIO_11 21 Input with weak pull-down
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9. Mechanical Characteristics
9-1. Appearance and Dimensions

|
| %*CU
‘ 94*—{ @
L et =
1 % X% -
0=0) o
AN
®
18 6
77.9
><
— =
— =
‘ FH_\‘H‘\‘F 77777777777 ”Wﬁj‘ i

Connector: Molex 55909-0474
*The connector mounted on the host equipment is Molex 500913-0402.

Unit: mm

Copyright © FUJITSU COMPONENT LIMITED 2010
-19-



9-2. Marking (TBD)

Product code: BTZ43

BTZ39%x

| [
| | |
} XXX K }
LR Xk | Sample revision: S * (Only for sample)
\ = \

| Et// l— Revision: 1~
A Sample
BTZ438% (T
o | Lot number: 9 00

Example —L Serial number: 00 ~
Month:1~9, XY, Z
Year: The last digit of year

Revision number: AA ~
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9-3. Notes for antenna layout
You should avoid to put metals or conductive materials close to the antenna.
It interferes with the radio emission from the antenna, and the communication distance

might be decreased remarkably.

Metalllc conductor prohibited area

Antenna

9-4. Module layout guideline
The module layout on your PCB should be designed according to the following

guidelines.
More than Smm T —: T Pattern pl’(ihlblted area
L More than
More than 20mm InEl
20mm
B j H 1. Protrusion g W
AN | ur il
2. Notch 3. On board 7
More than 20mm More than
20mm
PCB Ground plane | w
on any layer 1. Protrusion (side view)
More than Smm More than Smm
L u‘_}u\ UEI ‘ﬁu -
. — S § L ]
2. Notch (side view) 3. On board (side view)
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10. Storage Conditions

It is recommended that the moisture proof bag is placed in a storage cabinet at 30°C and

< 60% RH, and be used within 6 months from the delivery date.

11. Shipment Packing Specification

11-1. Bar code label

N
FUJITSU COMPONENT LIMITED
(P)Customer Part Number: XXXXXXXXXXXXXXXX
Bar code (codedy)
(V)Vendor Code: FUJITSU COMPONENT G
Har code (coded¥) \
(IT)Lot Gode: XXXXXXXXXX P roc
Har code (coded?)
(D Quantity: XXXX (90)Date Code: XXXX
Bar code (codedy) Bar code (codedy)
(1P)Supplier Part Number: MBHTBTZ43-XXXXXX
Bar code (codedy)
MADE IN JAPAN
)
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11-2. Package (TBD)

Label
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Tape
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Duter Box

.\M//////////z

)
0
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12. Revision History

. Marking Rev
Revision (Product Marking) Contents change Date
Rev. 1.0 AA Created first edition. FEB 10 2010
Rev. 0.11 AA Section 6-6 was added. MAR 10 2010
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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