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BT88

SRD| AUDIO TX | 860-870 MHz | [ ]

860-870 MHz AUDIO PLL TRANSMITTER MODULE
WITH PILOT TONE ENCODER (RDS)

BT88V3 3 Vec audio Tx module (3 V logic interface) 3V to 6V to Vrx
BT88VS 5 Vec audio Tx module (5 V logic interface )
Frequency 860-870 MHz (1)

RF power BT88V3 - 3,6 VIX it 20mW  (35mA)
BT88V3 - SVIX e 40 mW
BT88VS - 5VCC i 25mW  (30mA)
Audio input level 30 mVrus ( 100 mVpp )
FM deviation + 30 kHz max.

Pilot tone data speed L 200 Baud max.

Note (1) : 863-865 MHz audio wireless band CEPT ERC REC 70-03 annex 13
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Fig. 1 Phisical dimensions



STE sas ELETTRONICA TELECOMUNICAZIONI
15, Via Maniago - 20134 - Milan - Italy

Tel.: +39.02.2153524 / 2153525 / 2157891 Fax: +39.02.26410928
ste@stecom.com www.stecom.com

J1

3-6 Vde (BT88V3) | \/,, ,
56 Vdc (BT88V5) >

2

3 Vdc (BT88V3)
5 Vdc (BT88V5)

CLOCK 4

DATA 5

PLL CONTROL LATCH ENABLE 6
LOCKDET. 7

-
}VCC—>—3 _—

Vee

WV

TP2 O——

4

PLL 5 —<— AUDIO INPUT

1 (100mVpp on 10Kohm LOAD)
6
7 —<—  PILOT TONE ON-OFF

16.8MHz ORDATA INPUT (RDS)
cv1 PILOT TONE
FREQADJ. SWITCH

Fig.2 Functional block diagram

Vx
J1 J2
+3 Vee ! !
2 2
3 3
4 BT88 4
5 5 AUDIO INPUT
uC . .
7 7 PILOT TONE
Fig. 3 BT88 transmitter electrical connections
ackh 1 L/ -\ \
DA = I ::: NG Bll-:r
(SERIALDATA) N N SN
L 2 T4 %
LE [ '
(LATCHENABLE)

T1>100 ns T4>100ns
T2>200ns T5>100ns
T3> 100 ns T6>200ns

"L" LEVEL < 0,8V éamm)
> 1V (BT88VS)

Fig. 4

Serial interface timing diagram.
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FREQUENCY PROGRAMMING

1) The “PLL” frequency synthesizer

Transmitter frequency is generated by a low phase-noise “VCO” (Voltage Controlled Oscillator)
locked by a “PLL” circuit ( Fujitsu MB15EO03SL) to the reference 16.8 MHz Xtal (X1 in fig.2).

2) Serial control interface description

A 3 wires serial control interface (clock, data and latch enable) is used to program the “PLL” IC
(fig.2). Data are written into the 19-bit shift register (see fig.5) at the rising edge of the “CL”
(clock) signal (MSB first).

Data are then transferred into the appropriate 18-bit latch at the rising edge of the “LE” (latch
enable) pulse depending on the “CNT” (control bit) value. ”R” latch is loaded if “CNT” bit is set
to “17, “N” latch is loaded with “CNT” = 0.

To program a frequency two 19-bit long words must be written into the shift register : the “R”
word and the “N” word.
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Fig. 5 - PLL internal register and latches.
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3) PLL frequency synthesizer parameters

PLL IC : Fujitsu MB15EO3SL

Reference frequency : 16.800 MHz

Programming frequency step : 25 kHz

“SW” bit (bit 16 of “R” word) =1 : prescaler divide ratio = 64/65
“FC” bit (bit 17 of “R” word) =1 : phase comparator positive output
“LDS” bit (bit 18 of “R” word) =0 : lock-detect signal available

“CS”  bit (bit 19 of “R” word) =0 : charge — pump current =1,5 mA

Note : Although these are the reccomended parameters, different “PLL” programming modes can be implemented,
if necessary . Refer to MB15EO3SL data sheet at www.fujitsumicro.com for further informations.

4) R -word
Bit 1 (CNT) must be set to “1”.
Bits from 2 to 15 are the “R” number

Bits from 16 to 19 are the “SW”, “FC”, “LDS” and “CS” bits.

“R” is the value that is loaded into the PLL reference divider and is calculated dividing the reference
frequency (16800 KHz) by the required minimum programming frequency step.

For a 25 kHz frequency step :

R=16800/25=672 (2A0H)

R word - example

Frequency step= 25kHz  (“R”=2A0H)
“CS”=0 (PLL charge — pump current= 1.5 mA)

MSB ~<—— SHIFT LSB
“R” word o[18]17]16]15[14]13[12[11]10]9[8[7[6[5][4]3]2]1
0/j0/1{1/0{0j0(0|1|/0{1]{0O|1|{0O]|0O]|0O|0|0|1
CS LDS FC SW R CNT
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5)  N-word

Bit 1 (CNT) must be “0”.

Bits from 2 to 19 are the “N” number.
“N” value is calculated dividing the transmitter required frequency by the frequency step.

NOTE: Due to the internal architecture of the “PLL” IC, when “SW” bit of R-WORD (bit n. 16) is “1” (prescaler
divide ratio = 64/65), bit n. 8 of N-word must not be used . It must be fixed to “0” and ignored.

N word - example

Transmit frequency = 863.250 MHz
“N”=863.250/25 =34530 (86E2H)

N2 MSB < SHIFT (%) LSB
N word 1918 (1716151413 |12|11|10| 9 (8|7 |6 |54 |3 |2]1
o(1{0/{0(0|O0O|1|1|0f1|1]0]1]|0|0O|O0O|1/|0]0O

CNT

Note (#) : Bit n.8 is fixed to “0” and ignored.
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Lock detect output ( LD —J1 pin n. 7)

During normal operation, the “ PLL” is locked to the correct programmed frequency and the LD
output is high (+3 V).

+5V
J1 J1
10K

LD > q

94 > MCU o (4( MCU
3V - LOCK {ov -LOCK
- 5V - UNLOCK
{ 0V - UNLOCK BCB48J_

Fig. 8 Lock detect output interface to MCU.

During normal operation, it is not usually necessary to control the “UNLOCK” situation.
An “UNLOCK?” situation is possible during a long period of continuos transmission: in this case the
MCU detects the “UNLOCK” state and provides to resend the appropriate programming words.

Note :  Avoid to sample the “LD” status immediately after the programming sequence. A
time of 100 ms or more , also between subsequent “LD” controls , is recommended.
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Fig. 7 - BT88 transmitter test setup with frequency programming from Micropic Module



