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1. 
Parani-BCD110 1 OEM 

OEM 1 OEM . OEM BCD110
, SPP (Serial Port Profile,

) I/O Sena I/O Profile PCM SCO 
.

BCD110 1 200m ~ 1km
. BCD110 OEM UART, USB, PCM, PIO

.
BCD110 v.2.0 SPP Sena I/O Profile SCO 
BCD110V3 . BCD110V3 OEM 

POS (Point-of-sales), ,
. PC USB 

OEM 
BCD110 HCI

.
BCD110 v.2.0+EDR 
OEM BCD110

. BCD110
.

1.1 1
v2.0+EDR 
: +18dBm
: -90dBm (0.1% BER)

: DIP 16.8 x 34.6 x 8.0mm ( )
SMD 14.8 x 34.6 x 3.0mm ( )

: -4 5
/

8Mbit 
USB, UART, PCM, PIO 
802.11
BCD110V3 : SPP(Serial Port Profile), Sena I/O Profile, SCO
RoHS 

1.2 
/PDA

USB 

POS (Point-of-sales) 
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1.3 

 2.4GHz
  Antenna
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1.5 

Function Pin Name Pin Number Description
USB Interface USB_DP 11 USB data plus

USB_DN 10 USB data minus
UART Interface UART_TXD 8 UART data output

UART_RXD 7 UART data input
UART_RTS 6 UART request to send active low
UART_CTS 9 UART clear to send active low

PCM Interface PCM_OUT 15 Synchronous data output
PCM_IN 12 Synchronous data input
PCM_SYNC 13 Synchronous data sync
PCM_CLK 14 Synchronous data clock

SPI Interface SPI_MISO 20 SPI data output
SPI_MOSI 23 SPI data input
SPI_CSB 22 Chip select for SPI, active low
SPI_CLK 21 SPI clock

PIO Interface PIO_2 29 Programmable input/output line
PIO_3 28 Programmable input/output line
PIO_4 24 Programmable input/output line
PIO_5 25 Programmable input/output line
PIO_6 26 Programmable input/output line
PIO_7 27 Programmable input/output line
PIO_8 30 Programmable input/output line
PIO_9 31 Programmable input/output line
PIO_10 32 Programmable input/output line
PIO_11 33 Programmable input/output line

AIO AIO_0 4 Analogue programmable input/output line
AIO_1 5 Analogue programmable input/output line

Power PVCC 3 Power supply for power amplifier, 3.3V
+3V3 16 Power supply for system, 3.3V
GND 1, 2, 17, 19

34, 35, 36
Ground

Others RESETB 18 Reset, active low, > 5ms to cause a reset
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1-2 (BCD110V3 )

Function Pin Name STATE
Define (BCD110V3) Direction Pull-up/down

USB USB_DP - Input Weak pull-up
USB_DN - Input Weak pull-up

UART UART_TXD UART_TXD Output Tri-stated with weak pull-up

UART_RXD UART_RXD Input Weak pull-down

UART_RTS UART_RTS Output Tri-stated with weak pull-up

UART_CTS UART_CTS Input Weak pull-down

PCM PCM_OUT - PCM_OUT Output Tri-stated with weak pull-down

PCM_IN - PCM_IN Input Weak pull-down

PCM_SYNC - PCM_SYNC Input Weak pull-down

PCM_CLK - PCM_CLK Input Weak pull-down

SPI SPI_MISO - Output Tri-stated with weak pull-down

SPI_MOSI - Input Weak pull-down

SPI_CSB - Input Weak pull-up

SPI_CLK - Input Weak pull-down

PIO PIO_2 UART_DCD Output Weak pull-up

PIO_3 UART_DTR Output Weak pull-up

PIO_4 UART_DSR Input Weak pull-down

PIO_5 FACTORY_RESET Input Weak pull-up

PIO_6 BT_MODE Input Weak pull-up

PIO_7 DIO_1 Input/Output -

PIO_8 DIO_2 Input/Output -

PIO_9 DIO_3 Input/Output -
PIO_10 DIO_4 Input/Output -

PIO_11 DIO_5 Input/Output -

AIO AIO_0 AIO_0 Input Driving low
AIO_1 AIO_1 Input Driving low

Others RESETB RESETB Input Weak pull-up
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1.6 PCB 

1-3 BCD110SU                     1-4 BCD110DU 

1-5 BCD110SC                     1-6 BCD110DC 
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1-7 BCD110DS 

[SMD ]                                          [DIP ]

1-8
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1-9

*BCD110SU, DU, DS .
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2. 

2.1 

Ratings Min Max Unit
Storage Temperature -40 +85 °C

Operating Temperature -40 +85 °C
Supply voltage PVCC -0.4 3.6 V

+3V3 -0.4 3.6 V
Other terminal voltages GND 0.4 +3V3 +0.4 V

2-1

2.2 

Ratings Min Typ Max Unit
Operating Temperature -40 25 +85 °C
Supply voltage PVCC 2.7 3.3 3.6 V

+3V3 2.7 3.3 3.6 V
UART 3.0 3.3 3.6 V
USB 3.1 3.3 3.6 V

Supply current PVCC 100 150 200 mA
+3V3 40 50 100 mA

2-2

* = : 100mA, : 200mA

2.3

Role Operation Mode UART Rate(kbps) Current1) Unit
- Inquiry and page Scan 115.2 76 mA
- Power on (Standby) 115.2 2 mA

Connectable Mode(Mode3) 115.2 18 mA
Connected (No data) 115.2- 15 mA
Connected (file transfer) 115.2 75 mA
Connected (file transfer) 9.6 74 mA

2-3

1) Typical Average Current @3.3Vdc, 25°C, Output Power=18dBm 
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3. RF 

3.1 Basic Data Rate

3.1.1

RF Characteristics
PVCC = 3.3V, 25°C

Min Typ Max Bluetooth
Specification

Unit

Output power 16 18 19 20 dBm
Power Density 16 18 19 20 dBm
Power Control 3 4 6 dB
TX Output Spectrum-Frequency range 2402 - 2480 2400 ~2483.5 MHz

TX Output Spectrum-20dB Bandwidth - 900 - kHz
Adjacent 
Channel Power

F = F0 ± 2MHz - - -20 -20 dBm
F = F0 ± 3MHz - - -40 -40 dBm
F = F0 ± > 3MHz - - -40 -40 dBm

Modulation
Characteristics

avg 145 165 175 avg kHz
2avg 115 155 - avg kHz
2avg 1avg 0.8 0.95 - ( avg avg 0.8 -

Initial Carrier Frequency Tolerance -20 - 20 ±75 kHz
Carrier
Frequency Drift

Drift rate -20 - 20 kHz/50μs
1 slot Freq Drift -25 - 25 kHz
5 slot Freq Drift -40 - 40 kHz

3-1 Basic Data Rate 

3.1.2

RF Characteristics
Temperature 25°C

Min Typ Max Bluetooth
Specification

Unit

Sensitivity - Single slot packets (0.1%) - -90 -70 -70 dBm
Sensitivity - Multi slot packets (0.1%) - -90 -70 -70 dBm
C/I performance
at 0.1% BER

co-channel - - -11 -11 dB
F = F0 + 1MHz - - 0 kHz
F = F0 1MHz - - 0 dB
F = F0 + 2MHz - - -20 -20 dB
F = F0 2MHz - - -30 -30 dB
F = F0 3MHz - - -40 -40 dB
F = F0 + 5MHz - - -40 -40 dB
F = FImage - -9 -9 dB

Blocking 0.030-2.000GHz -10 - - -10 dBm
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performance 2.000-2.400GHz -27 - - -27 dBm
2.500-3.000GHz -27 - - -27 dBm
3.000-12.75GHz -10 - - -10 dBm

Inter-modulation performance -39 - - -39 dBm

Maximum input level at 0.1% BER -20 0 - -20 dBm
3-2 Basic Data Rate 

3.2 Enhanced Data Rate

3.2.1

RF Characteristics
PVCC = 3.3V, Temperature 25°C

Min Typ Max Bluetooth
Specification

Unit

Maximum RF Transmit Power -2 2 - -6 to +4 dB
Relative Transmit Power -4 - 1 -4 to +1 dB
Carrier 
Frequency
Stability

DQPSK
0 | -10 - 10 kHz

i | -75 - 75 kHz

0 i | -75 - 75 kHz
8DPSK 0 | -10 - 10 ll blocks kHz

i | -75 - 75 kHz

0 i | -75 - 75 kHz
Modulation
Accuracy DQPSK

RMS DEVM - - 20 %
99% DEVM - - 30 %
Peak DEVM - - 35 %

8DPSK RMS DEVM - - 13 %
99% DEVM - - 20 %
Peak DEVM - - 25 %

EDR Differential Phase Encoding 99 - - %
In-band 
Spurious
Emissions
(8DPSK)

0 + 3MHz - - -40 -40 dBm
F < F0 + 3MHz - - -40 -40 dBm
F = F0 3MHz - - -40 -40 dBm
F = F0 2MHz - - -20 -20 dBm
F = F0 1MHz - - -26 -26 dB
F = F0 + 1MHz - - -26 -26 dB
F = F0 + 2MHz - - -20 -20 dBm
F = F0 + 3MHz - - -40 -40 dBm

3-3 Enhanced Data Rate
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3.2.2

RF Characteristics
Temperature 25°C

Min Typ Max Bluetooth
Specification

Unit

Sensitivity
at 0.01% BER

- -88 -70 -70 dBm
8DPSK - -85 -70 -70 dBm

BER floor performance - - -60 -60 dBm
C/I Performance
(co-channel at 0.1% BER)

- - 13 +13 dB
8DPSK - - 21 +21 dB

C/I
Performance
(Adjacent
Channel
Selectivity)

F = F0 + 1MHz - - 0 dB
8DPSK - - 5 +5 dB

F = F0 1MHz - - 0 dB
8DPSK - - 5 +5 dB

F = F0 + 2MHz - - -30 -30 dB

8DPSK - - -25 -25 dB
F = F0 2MHz - - -20 -20 dB

8DPSK - - -13 -13 dB
F F0 + 3MHz - - -40 -40 dB

8DPSK - - -33 -33 dB
F F0 5MHz - - -40 -40 dB

8DPSK - - -33 -33 dB
F = FImage - - -7 -7 dB

8DPSK - - 0 dB
Maximum input level 
at 0.1% BER

-20 - - -20 dBm

8DPSK -20 - - -20 dBm
3-4 Enhanced Data Rate
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4. 

4.1 UART 

BCD110 RS232 OEM UART (Universal Asynchronous 
Receiver and Transmitter) . BCD110 UART_RX
UART_TX . UART_CTS UART_RTS

active low . UART CMOS 0~3.3V
.

Parameter Possible Values
Baud Rate Minimum 1200 baud (2%Error)

Maximum 3M baud (1%Error)
Flow Control RTS/CTS or None
Parity None, Odd or Even
Number of Stop Bits 1 or 2
Bits per Channel 8

4-1 UART 

4.2 USB

BCD110 USB (12 Mbits/s) .
BCD110 USB USB . BCD110 PC

USB USB . OHCI UHCI
. BCD110 v2.0+EDR USB USB .

BCD110 USB / USB .

USB USB_DP USB_DN . BCD110 USB I/O 
. USB 

USB_DP/USB_DN . BCD110
USB pull-up . BCD110 PC

USB_DP high (full speed) USB (12Mbits/s)
.

USB (pull-up) (current source) , USB v1.2 7.1.5
. VDD_PADS=3.1V /

USB_DP 2.8V . (Thevenin) 
.
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4.3 PCM CODEC 

PCM (Pulse Code Modulation) ( )
. BCD110 PCM SCO 

, PCM . BCD110
. BCD110

HCI (HCI protocol layer) (baseband layer)
.

BCD110 SCO . PCM 3
SCO BCD110V3 1 SCO . BCD110 PCM 

128,256, 512 kHz . PCM
2048kHz . BCD110 ,

Long Frame Sync, Short Frame Sync GCI timing environments .

BCD110 PCM .
Qualcomm MSM 3000 series and MSM 5000 series CDMA baseband devices
OKI MSM7705 four channel A-raw and u-law CODEC
Motorola MC145481 8-bit A-law and u-law CODEC
Motorola MC145483 13-bit linear CODEC
STW 5093 and 5094 14-bit linear CODECs
Motorola SSITM interface

4.4 I/O (Programmable bi-directional Input/Output por
t: PIO port)

PIO (weak) (strong) (pull-down) .
BCD110 PIO .

PIO (wake-up) 
. PIO_6 PIO_2 .

BCD110 ASIC (Application Specific Integrated Circuit)
. PSKEY_CLOCK_REQUEST_ENABLE (0x246) , BCD110 (Deep Sleep) 

PIO_6/PIO_2 low high
. PIO_6/PIO_2 low high (rising edge) 4ms

.

BCD110 AIO_0, AIO_1 .
BCD110v3 .
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4.5 (Reset Interface)

BCD110 RESETB , - - (power on reset), UART (UART break character)
(software configured watchdog timer) .

RESETB low (active low) 
. RESETB 1.5~4ms RESETB 5ms

.

- - VDD_CORE 1.5V , VDD_CORE 
1.6V .

, I/O 
I/O (tri-state) . PIO 

(weak pull-down) .
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5. (Application Schematic)
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6. 

BCD110 v2.0 SPP (Serial Port Profile) Sena I/O Profile SCO 
BCD110V3 . BCD110V3

POS (Point-of-sales), , ,
.

BCD110V3 AT . HyperTerminal
BCD110

. AT 
AT . AT PC
ParaniWIN . BCD110 AT BCD110

,
.

OEM . BCD110
Parani-BCD110V3 . BCD110V3

AT Parani BCD110V3
. Parani BCD110V3 .

http://www.senaindustrial.com/support/downloads/.

, PC USB 
HCI

BCD110 .
.

PCM
I/O
USB
UART

Radio

Baseband/Link Control

Link Manager

HCIH
os

t

UART

Radio

Baseband/Link Control

Link Manager

HCI

L2CAP

RFCOMM

BCD110V3 Firmware

H
os

t

Page 22 of 26

Parani-BCD110V3



7. (Solder Profiles)
. (solder 

re-flow) .
:
(Preheat Zone) . 1-2.5°C /s
.
(Equilibrium Zone)

. 2~3
.

(Reflow Zone)
, .

.
(Cooling Zone)

. 2-5°C/s .

7-1

:
= 1-2.5°C/sec to 175°C±25°C equilibrium

= 60 to 180 seconds
(245°C) = 3°C/sec

(217°C): 45~90 seconds
: 260°C

BCD110 , 260°C .
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8.
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9.

9.1 FCC
FCC Rule: Part 15 Subpart C Section 15.247
FCCID: S7AIW02

9.1.1 FCC Compliance 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

Information to User
This equipment has been tested and found to comply with 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 on 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 a 

circuit different form that to which the receiver is connected.
- Consult the dealer or an experienced radio/TV technician for help.

9.1.2 RF Exposure Statement 

The equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment. 
This device and its antenna must not be co-located or operation in conjunction with any other antenna or 
transmitter.

9.1.3 Do not 

Any changes or modifications to the equipment not expressly approved by the party responsible for 

9.2 CE

1177

Declare under our own responsibility that the product
Bluetooth Module
Brand name: SENA
Model No.: Parani-BCD110DU / Parani-BCD110DC / Parani-BCD110DS

Parani-BCD110SU / Parani-BCD110SC
To which this declaration refers conforms with the relevant standards or other standardizing documents

EN 60950-1
ETSI EN 301 489-1
ETSI EN 301 489-17
ETSI EN 300 328

According to the regulations in Directive 1999/5/EC
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9.3 IC

Radio Cert. No.: IC: 8154A-IW02

9.4 KC

Type Registration
Certification No: KCC-CRM-SNA-IW02

9.5 TELEC

Technical Regulations for Specified Radio Equipment Article 2, Section 1 (19)
Certification No: 

Parani-BCD110DU : 010WWBT0128
Parani-BCD110DC : 010WWBT0129
Parani-BCD110DS : 010WWBT0130

9.6 SIG

QDID: B016862
Model Name: Parani-BCD110
Core Version: 2.0+EDR
Product Type: End Product
Declared Specifications: Baseband Conformance, Radio, Service Discovery Protocol,
Logical Link Control and Adaption Protocol, Generic Access Profile, Link Manager, RFCOMM,
Serial Port Profile, Host Controller Interface, Summary ICS, Product Type
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