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SENA PARANI-BCD100

1. K

Parani-BCD1002 =F54 2di4 1 Jlss 45060 FQ HE2Z OEM NS0l & ot0At ot
= OEM NZZHM=E /& EF8FA Zcdid 1 OEM 252 LILL OEM M M= BCD100= 0l=ot1)
AMEQ eHHILE 228 ZHot0 22 MS =9ItE Z4ot8A, Ml 30N 4501 BSE SPP
(Serial Port Profile) Alel€ ZE Z=zIte BANWHE It HISEI0l AISotH &M JHE J2tsE 2R

g H= A2+ UsLIth

BCD100=2 2cdiA& 1 EFFA =8 XNt S4H2=Z 100m ~ 1kme TEHelE X&ots S
3= NFELIC. £8 BCD1002 OEMAIS 2 S4&IE fIot0H UART, USB, 12C, PCM, PIO S4&IgA]

0
>
o

0l

I & LICH

BCD100=2 EF5FA v.2.0 AHES OH=EotsE SPP HANWE JI282x UWHEELICH 0 SPPEAN=
OEM HMZgHIt Ex2 HE L0l &M ME &B0AM BtZ2 AME0| Jtsot0 POS (Point-of-sales), &
glissl, FAFE E JIE s EE2 Ht2 AHE0l s UL £= PCE =5+E USB s21

Ol ARUHAM SZote AIZE 8 £= OEM MM HAE BAWHE UWE

Z AESAIE 278 B2 BCD1002 B0 = HCl =54 AKX X &ot= B4
2

BCD1002 =%F524 v.2.0+EDR AEHZS 287| LFAPPIESE AN =SFFL USsS 2UAL2=Z
OEM ML XS0l BCD100S O0IE0t0 MES= Aot It 215 HIE & Al2ds 2g s JASLIQ
tctAM BCD100=2 =ZCH MEgeh MZEIHIE QLA XILE SAI0 =58 MS HE J2t0] 28t EX

Ol Ol B2 AIZEHOES UASL

Ct.

1.1 €&
e ==25A 2diA 1
o =25 V2.0+EDR AY 28 SE 2 o3
e =4 =9:+18dBm
® =4l 2t%:.90dBm (0.1% BER)
® J[:27.1x14.8x2.6mm (2= L&
e =X 2& HS:-40°C~+85°C
® L& 8Mbit ZcH4l HIR22l
® USB, Dual UART, I12C, PCM, PIO 9IE HIO| A
® 380211 =&
o LAZHEHIUHAM HSE SPP (Serial Port Profile) & 90
® RoHS 213
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SENA PARANI-BCD100

1.3 25 0ol

Parani-BCD100

USB
RF_IN/OUT RF Amplifier
P RAM
Circuit
2.4GHz
Radio
B band
Voltage
Regulator Mcu
1.8V core
" L (TR
BlueCore4 External
PCM
Crystal Flash Memory
26MHz 8Mb

VCC 3.3V

4

{}

Jg 111 =5 ol o

1.4 & HiXI=

NAME DEF INE DEF INE NAME
(ESD1XXV2) i (ESD1XXV2)

T/ GND GND O RF_1/0 RE_I/0 |36
21 GND GND GND GND 35
3 PVCC PVCC (+3.3V) GND GND 34
4] AI0_D F/C_CIRL P10_1 33
51 AI0_1 PAIRING MODE PI0_10 |32
6| UART_RTS |UART_RTS P10_0 31
7 UART_RXD |UART_RXD P10_8 30
8 UART_TXD |UART_TXD UART_DSR P10 2 29
9] UART_CTS |UART_CTS UART_DIR P10_3 78
10[ USB_DN PI0_7 27
1] USB_DP BT _STATUS P10 6 26
2] PCM_IN FACTORY RESET[PI0 5 25
13 PCM_SYNC UART_DCD P10 _4 24
14| PCM_CLK SPI_MOSI |23
15 PCM_OUT SPI_CSB |22
16] +3V3 T3V3 SPI_CLK |21
17| GND GND SPI_MISO |20
T8 RESETB___|RESETE GND 19
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PARANI-BCD100

o 8493
s Hol& HHS Ay
USB 2lE{H0|A | USB_DP 11 USB data plus
USB_DN 10 USB data minus
UART QIE{H[O| | UART_TXD 8 UART data output
A 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 2lE{HO] | PCM_OUT 15 Synchronous data output
A PCM_IN 12 Synchronous data input
PCM_SYNC 13 Synchronous data sync
PCM_CLK 14 Synchronous data clock
SPI QIE{HO[A | 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 ¢lE{HO|A | 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_0O Analogue programmable input/output line
AIO_1 5 Analogue programmable input/output line
¥ PvVCC Power supply for power amplifier, 3.3V
+3V3 16 Power supply for system, 3.3V
GND Ground
GND Ground
GND 17 Ground
GND 19 Ground
GND 34 Ground
GND 35 Ground
7|Et RF_I/O 36 Transmitter output/receiver input
RESETB 18 Reset, active low, > 5ms to cause a reset
¥ 11 W MY
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PARANI-BCD100

2. &8I =4
2.1 Z0HHE stAHX
Ratings Min Max Unit
Storage Temperature -40 +85 °C
Operating Temperature -40 +85 °C
Supply voltage PVCC -0.4 3.6 Vv
+3V3 -04 3.6 Y
Other terminal voltages GND-0.4 +3V3 +0.4 \%
F 2-1 Hif™ AR
22 % S& 4E¥Y
Ratings Min Typ Max Unit
Operating Temperature -40 25 +85 °C
Supply voltage PVCC 2.7 3.3 3.6 \%
+3V3 2.7 3.3 3.6 \%
UART 3.0 3.3 3.6 Y
USB 3.1 3.3 3.6 Y
H 22 HEY S He
23 88 A
Role Operation Mode UART Rate(kbps) Current 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 45 mA
Connected (file transfer) 9.6 55 mA

¥ 2308y &z
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3.RF £4

3.1 712 OIO0Ie ¢el0IE (Basic Data Rate)

3.11

3.1.2

3.1.3

SR ds

RF Characteristics Min Typ Max Bluetooth Unit

PVCC = 3.3V, 25°C Specification

Output power 16 18 19 <20 dBm

Power Density 16 18 19 <20 dBm

Power Control 3 4 6 2<step<8 dB

TX Output Spectrum-Frequency range | 2402 - 2480 2400 ~2483.5 MHz

TX Output Spectrum-20dB Bandwidth - 900 - <1000 kHz

Adjacent F=Fo*2MHz - - -20 <-20 dBm

Channel Power | F=Fo+ 3MHz - - -40 <-40 dBm
F=Fox>3MHz - - -40 <-40 dBm

Modulation Aflavg 145 165 175 | 140 < Aflag< 175 kHz

Characteristics | Af2avqg 115 155 - Af2avg 2 115 kHz
Af2avg/Aflavg 0.8 | 0.95 - (Af1avg/Af2avg) = 0.8 -

Initial Carrier Frequency Tolerance -20 - 20 <175 kHz

Carrier Drift rate -20 - 20 < +20 kHz/50ps

Frequency Drift | 1 slot Freq Drift -25 - 25 <25 kHz
5 slot Freq Drift -40 - 40 < +40 kHz

# 3-1 7|2 dlo|H 20|E o|8A SAE M=

S48 45

RF Characteristics Min Typ Max Bluetooth Unit

PVCC = 3.3V, 25°C Specification

Out of band 0.030-1.000GHz -36 - - <-36 dBm

Spurious 1.000-12.75GHz -30 - - <-30 dBm

Emissions 1.800-5.100GHz -47 - - <-47 dBm
5.100-5.300GHz -47 - - <-47 dBm

E 3-2 7|2 HOlH BHO|E O|8A &FAF Hd=

SR ds

RF Characteristics Min Typ Max Bluetooth Unit

Temperature 25°C Specification

Sensitivity - Single slot packets (0.1%) - -90 -70 <-70 dBm

Sensitivity - Multi slot packets (0.1%) - -90 -70 <-70 dBm

C/I performance | co-channel - - -11 <-11 dB

at 0.1% BER F =Fo + 1MHz - - 0 <0 kHz
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SENA PARANI-BCD100

F =Fo— 1MHz - - 0 <0 dB
F = Fo + 2MHz - - -20 <-20 dB
F =Fo—2MHz - - -30 <-30 dB
F = Fo—3MHz - - -40 <-40 dB
F = Fo + 5MHz - - -40 <-40 dB
F = Fimage - -9 <-9 dB
Blocking 0.030-2.000GHz -10 - - =-10 dBm
performance 2.000-2.400GHz -27 - - 2 -27 dBm
2.500-3.000GHz -27 - - 2-27 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
# 3-3 7|2 dlo|H 20|E 0o|8A FAE M=
3.2 &4 OOl dIOIE (Enhanced Data Rate)
321 S48 45
RF Characteristics Min Typ Max Bluetooth Unit
PVCC = 3.3V, Temperature 25°C Specification
Maximum RF Transmit Power -2 2 - -6 to +4 dB
Relative Transmit Power -4 - 1 -4to +1 dB
Carrier 4 | wo | -10 - 10 < +10 for all blocks kHz
Frequency DQPSK | i | -75 - 75 < 175 for all packets | kHz
Stability | wo + wi -75 - 75 < 75 for all blocks | kHz
8DPSK | wo | -10 - 10 < +10 for all blocks kHz
| wi | -75 - 75 < 175 for all packets | kHz
| wo + wil -75 - 75 < 175 for all blocks kHz
Modulation 4 RMS DEVM - - 20 <20 %
Accuracy DQPSK 99% DEVM - - 30 <30 %
Peak DEVM - - 35 <35 %
8DPSK RMS DEVM - - 13 <13 %
99% DEVM - - 20 <20 %
Peak DEVM - - 25 <25 %
EDR Differential Phase Encoding 99 - - =99 %
In-band F>Fo+ 3MHz - - -40 2 -40 dBm
Spurious F < Fo + 3MHz - - -40 =-40 dBm
Emissions F = Fo—-3MHz - - -40 > -40 dBm
(8DPSK) F = Fo— 2MHz - - -20 >-20 dBm
F =Fo— 1MHz - - -26 >-26 dB
F =Fo + 1MHz - - -26 2-26 dB
F =Fo + 2MHz - - -20 >-20 dBm
F = Fo + 3MHz - - -40 >-40 dBm

I 3-4 24k HlolH 20|E o|8Al SMF Hs
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322 =2 4

or

RF Characteristics Min Typ Max Bluetooth Unit
Temperature 25°C Specification
Sensitivity /4 DQPSK - -88 -70 <-70 dBm
at 0.01% BER 8DPSK - -85 -70 <-70 dBm
BER floor performance - - -60 <-60 dBm
C/I Performance /4 DQPSK - - 13 <+13 dB
(co-channel at 0.1% BER) 8DPSK - - 21 <+21 dB
Cil F=Fo+ 1MHz | /4 DQPSK - - <0 dB
Performance 8DPSK - - 5 <45 dB
(Adjacent F=Fo—1MHz | /4 DQPSK - - 0 <0 dB
Channel 8DPSK - - 5 <+5 dB
Selectivity) | F=Fo+2MHz | /4 DQPSK - - -30 <-30 dB
8DPSK - - -25 <-25 dB
F=Fo—-2MHz | /4 DQPSK - - -20 <-20 dB
8DPSK - - -13 <-13 dB
F2Fo+3MHz | m/4 DQPSK - - -40 <-40 dB
8DPSK - - -33 <-33 dB
F < Fo—-5MHz /4 DQPSK - - -40 <-40 dB
8DPSK - - -33 <-33 dB
F = Fimage /4 DQPSK - - -7 <-7 dB
8DPSK - - 0 <0 dB
Maximum input level /4 DQPSK -20 - - 2-20 dBm
at 0.1% BER 8DPSK -20 - - =>-20 dBm

I 3-5 g4t HlolH 20lE oAl AT MHE
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SENA PARANI-BCD100

4. ¥H|l =49 £

4.1 UART 2IHHIOIA

BCD1002 RS232 Z=2&EZ=Z= 0|28 OEM HH|2t2l S&I= 2ot UART (Universal Asynchronous
Receiver and Transmitter) 2/ E{H 0|AE X =& LICH BCD1000| CtE &HI0 HEHEZHE 22 UART_RX
2t UART TXEZ2 S5t OIOIEIt S=4ELICH. UART _CTS2 UART RTSE= olERIH 222
2 2ot MEHOHXH active low ZHAS OIZELICL ZE UARTESZ2 CMOSEgAS OI
0~3.3ve MY dleol AHEELICH

oto
el |rn|
2

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 lor2

Bits per Channel 8

F 4-1UART A% He
4.2 USB QIEHHIOIA

BCD1002 ZEHI QIHHOIAS BHIHXNZM & AIE USB 2HHOIA (12 Mbits/s)E MS&LICH
BCD1002| USBRIEHHIOIAS AFEotJ| ‘T’|8|’O:1 2F USB EHAIHI ER0otX #s5LICH BCD1002 PC
ot 22 USBSAES R0 SEot= U FHIIDJIZ2 SHELICL OHCI ¥ UHCIS SItX 2&S
A3 ELICH BCD1002 EF5 A v2.0+EDR USB E&FJ|J| £= USB 202 FXIZAM AAEHELICH
BCD1002 USB OtAE/Ecl0lE S 2AE USB =dll0l2 A2 NEH SAEFLICH

1o

USBOIOIE= USB_DPZ USB_DNE = 0|86t AAZH&ELICE 0 & #2 BCD1002 WS USB I/O
HIH2 AZEH UM RS &8 AUEAE JtALD JASLICH TOetM USB AHOIES S8 Hetot
T XF0oHJ| ®IciM= USB_DP/USB_DNEZ M Mz Has HZBSIHA AHE3t00F & LICH. BCD100
LI USB pull-up M&E JHXILD AsLICH O JH?;% BCD1000| PC2t Z2 OrAEO 215tH oA
EHE s A= F2R20 USB_DP B S highg RXIotH SAUIE(full speed) USB & HI(12Mbits/s)2 = &
HAELICH

ro

USB WS Z<(pull-up)2 &F AA(current source)2 M FPEEUHFT M, Ol= USB HEE v1.29] A
7.1.52 SEELCL 0l e £ NS VDD_PADS=3.1V o A2 GFIE/SAEQ ZEU2 MNE
15KQ+5% 0 M= HS USB DPAISE 28V0I&2Z2 SIAAHASLICL 0l SAEQ HEW
(Thevenin) M &0l 900Q E£= 1 Ol&2 SWE JHMSLICH

- e
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SENA PARANI-BCD100

4.312C QIEHIOIA

I2C CIHHIOIA AFZES 20l= 3% PIOB:6]E AME0CIH OtAH 1PC 2IHHIOIASE FEE+ USLILCH
0l B2 AZEANHE OIEctH 1PC AHHIOIAIN SHENWAEZ dot matrix LCD (Liquid Crystal Display),
JIEE, AJiE, EEPROME AdUECZ HitE &8& HZIF QAENKXX 2= OHEcAH0AH B el
Ct.

Notes:

PIO ct2lE 2.2KQ ME = 0IZ5t0 pull-up&l010F & LICH

PIO[7:6]2 UART bypass® EEPROMOI 2% A2 ZLICI. [2tA EEPROME 0|25t ZH
UART bypass Jls2 AtE& = Sis&LICH

EEPROMOI HZGHH ALE3dHI| <18t 20t XtAIE 82 CSRE 12C EEPROM for use with BlueCore &
ME EXGHAID| BHZLICEH 0l CSRe 2A0les &M X Jiss HHIES 2220 8T UASLICH

rr

10

4.4 PCM CODEC 2IHHI0lA

'U
(@)
<

|
c
0
o
0
o)
o
)
<
o
a
c
>
£
5

T N—r
ro
ro

Cle 43 (5ol 8443)E LXEsot CIXE sS4 MHEs 018
ot M&ok)| fIst EE Y- LICH BCD1002 SISO A QI PCM CIEHHIOIAE MB350, PCMA 0l
HO AZ=HQol ME o A2 XA LICH TetAd BCD1002 01&05t0 R4 dIEA HISS R4E
22 £ =24 USLICHL BCD1002 ¢es CIXAE QU2 A5IF HCIZZEZ ¢(0]
O{(HCI protocol layer)S HXI Al 210 HIOIABHE &0|0{(baseband layen2 & ML= ol e85
ol E4I0| JIsELIC

BCD1002| ot=4
scogzs K&

£ SCO%Z I HIOIEHE =124 UASLICH PCM 2HHIOIAE ZICH 3RS
[Ct. BCD1002 PCM QIEHHIOlA OtAHZ A3E/US Al 128,256, 512 kHz2| 2=
Ct. PCMQIEHIOIA ZdI0IB2ZAM S&Al 2048kHz2 252 LZE S+ UASLICH
BCD1002 Ctst 25 EFE XIRAGHH, Ol= Long Frame Sync, Short Frame Sync 2 GCI timing

BCD1002 Otci PCM L2 HHIS1W HE S4l0| Jts&LICh
® 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 SSI™ interface
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451/0 28 IZE (I/O Parallel Ports)

PIO 2ol AZEIUHHZ 245 H(weak)E= 25t (strong) ZCH2 (pull-down) &&= USLICH
BCD1000| /A& ™ Z2E Pioctel2 «4otH Z2U02&H 0 Ae g8sHez AF W ELICH

PIO 2019 O{H210/2tE QIEYE Q&2 F= 2R 04
= 434 USLUCL PIO6 E= P02 & 98 22 2248 2
=
.

n
2
x
=

L= (wake-up) ctole2 AIBE =
=R US = ot Z
BCD1000| AIAE! ASIC (Application Specific Integrated Circuit) 2 2 =
28tLICH. PSKEY_CLOCK_REQUEST ENABLE (0x246)2 0|235l04, BCD1000| E=& (Deep Sleep) 2
PIO_6/PIO_2Jt lowz SXIE 1 25 ASIt ELAl highg RANEE &3

| ASA =1
0l 29 2=2 PIO_6/PIO_2Jt low OlAM highZ Bt = Al&E (rising edge)Hl Al 4msOILHMl ==01 &I
OF &LICH.

BCD100=2 MIJH2 €& Otd=1 2HHOIA E AIO 0, AlO_1, AIO 2E NSELICHL 0 &2 WE 2
2 2 HHE MSE HAMAGH —?l ot AFEEIHELICH Ol
gap reference voltage)&2 & &S O0ot0, LAl =
Ct.

4.6 2|A QIIHHIOIA (Reset Interface)

BCD1002 RESETB I, Ii<-2-2|A4! (power on reset), UART 221013 AlI1E (UART break character)
e ATEYN &3 AXS EFOIH(software configured watchdog timer)S E6t0] 2|41 & O & LICH

RESETB &2 low2Z [l 2483t A= A4S0/ (active low) LHREHLZ Mzt 25 LU0 26+
ZHE DI LICH el 2 RESETBIt 43t & = 1.5~4msAlOI0 =& HXE2 RESETB 0l 5ms
Ol&tel AlZts0ot MSOt DtaiXl=2ds HE &L

— A= —

o

—

-2|5'2 VDD_CORE &2/0] S&f 15V 0|22 EOXH &456t.), VDD_CORE &2
4 1.6V 20 HXE o ME LIC

o d
10
> 110

A0l ZMotH, A= LFO0| IJiset UXAE /10 HEs2 25 FHEHCZ =RI|&E U XIH
ZSHE CXE I/I0ES2 E2OIAHIOIE(tri-state)2 =J|3t&ELICEH PIO EHE2 =(
(weak pull-down)&tEi 2 Z=D|3t& LICH.
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PARANI-BCD100

5.

PVvCC

S8 32X (Application Schematic)

=0

OuF

|

VCC_IN

ANT
2.4GHz
L
- Y
T TBD
] L c2
T TBD
1 GND RF_IO 26 |
2 | GND GND 35 —
3 | pvce GND 34 4 e
<F/C_CTRL | 4 | AlO_O PIO_11 |33 %
[ BT _MODE - 5 1 AlO_1 PIO_10 |32
UART RTS | 6 UART_RTS PIO_9 31 x
[ UART RXD 7 | UART_RXD plO_s |30
UART_TXD | 8 UART_TXD Plo2+-29 | ~ART DSR
[ UART cTs 9 | UART_CTS PIO_3 28 | UART DTR
< USB_DN 10 | ysB_DN PIO_7 27 o
@4 USB_DP PIO_6 |26
%12 | pCM_IN PIO_5 25 | BT_INITIAL |
%13 | pCcM_SYNC PIO_4 L—{up‘%
%14 | pcm_csB SPI_MOS| |23
%15 | pcM_ouT SPI_CSB |22 5
16 | L 3v3 sSPL_CLK 21 5%
17 | GND SPI_MISO 20
RESETB 18 | RESETB GND 19"~ 4

U

C
14 TuF/16Vv

VCC_IN

AN

i\

T

e

T~ 4.7uF/16V

o J—
R . 7
470K &

R
470K i g

L viNn ouT (2
2 GND

EN
LP2985A-33

Parani-BCD100

a8 5-1BT 25 QIHHOo[A

/RST

3l vee

BypP (4

u
1 viN ouT B

GND

2 [ RESETB >

MIC809T

|72 GND
3 EN BYP [4

LP29385A-33

U

RESETB

" 10uF

g 52 ™3 2 2AEE oA
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—

Il

- ZRS CTs
> RS DTR

DsUB9F
[FEMALE]

UWJ;D s 00

[ When TTL level of MICOM is 3.3V ]

+3V3

0|
U &
Q
UART TXD> 24 T1IN g TiouTis RS RXD >
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SENA PARANI-BCD100

9.1 E8E&A SIG 21F (Bluetooth SIG Certification)

QDID: B016862

Design Name: Sena Bluetooth Class1 Module (Parani-BCD100)

Core Version: 2.0+EDR

Product Type: Component (Tested)

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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